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Tapcus srunabrran 6y Ky/ananMa MKKH KucMIaH nopar G-
46, ¥3 XaMKMH, MATEDHALIADMHHHT TApTHOM Ba Gaén STHAMumL
JKHXaTHIaH amMajiary oJuifl anre6pa aapeankaapuian apx Kusaau.

KnroGHunr GupuHYM KuCMMZA, acoCaH, KAACCHK aareGpara
JIOMp MaTepHaIap, MKKHHUH KHCMHAA 32 XOSHPIH 3aMOH aare-
PAacCHHHHT YHHBEPCHTETAAD NPOrpamMMacura KHPraH Marepuasiapis
Gepuiny.

KutoGHuHr 6y KuCMMjard 6ab3H MaTepHAAIap NPOTpamMmaia-
TuaaH Gomxava ycyana 6aén stuaau. YyHOHuM, TEeHrAamanap ua-
sapusic (yuuHun 6006) 7 YIYOBAH BEKTOP TYWIYHUACH acoCia
®Mac, GaJKH MaTpPHUATAPHWHT GaB3H X0CCAJIapH acoCHIa Gepuiiu,
7 JAYOBAK BEKTOPJAp 34 YH yunHun 6o6na uusuiiu dpasonapuusny
KOHKDeT MHCOJH IWaKauia KeJTHPHJIIH. ﬂou.cmﬂoakazmp Xam,
TPyNNaiapHUHT MUCOMH cudaTuaa, yua 6o6ra Kyuupuiim.

JlerepmunanTHH CaTp Ba YCTYH 3JeMentaapu Oyiinua &imm
XaKuuara Teopema MyCTAaKHJ paBumiza ucGOT Kuamumacias, Jlan-
Jlac TeopemacujiaH HaTuxa Cldq)a'l‘l‘l}la KBJITHPHG UHUKApPUJIAAH.

Kynxan XocmiacH Ba YHHHT Xoccadapu Oy KHTOOra KHPHUTHA-
Maau, uyHKH Gy Macajialdp MaTeMaTHK aHAJH3 KypCHId MyKaMManm
GagH aTUTANU.

AuareGpa TapHXHra OMJ MabAyMOTAap Gy KHCMHHHT OXHDHIA—
XIV 6o6xa Gepuiain. XaM NeLarorHKa HHCTHTYTIAPHHHHT, Xam
YHUBEDCUTETIADHUHT TNPOTPaMMACHra Kuprad Ma'repnajmap Ki-
ToGAa acocmit wpH(T OWIaH, MEJATOTHKA MHCTUTYTAAPH Npo-
TpaMMachra Kupmaras Matepuasjap sca wmafiga mpudr Guaan
i Gepuian. .

i KuTOGHUHI MKKMHYM KHCMH YHHBEDCHTETJAD IPOrPAMMACHHUHE
Marepnaﬂnapnﬂu y3 uuura oJanu.

KuroGHuHr nKKana KUCMH Tlelaroruka MHCTHTYT/apH Ba YHR-
BepcuTeTaIap Xy3ypuiard CHPTKH GYJHM CTYyAEHTIapn YuyH Xam
Kyanauma 6yaanu.

By xuro6 oamit aareGpazan ys6ex THaHIA NApCAMKAAp Apa-
T coOXacularh OMpMHYW TaxpuOa GY/AraHd yuyH, TaOUHiiKu, yHy
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KAMUMAN KIAPAAH XOMH ne6 Gyavaituu. Bop KAMUMIEKAADHU TYTa~
Tuma Ba KyAJAHMAHIHT cudaTHHI AXIIBIALIA] KuTO6XOHIAp Ep-
zam Gepaju jed MILIOHAMHUS.

K§aaHMaHuAr Ky s3MacHHM  MyXOKama Kuau6, ofnati
macaaxaTaap Gepraniapu YuyH V36eK JaBaar yHUBepCHTETH Mmare-
maTka WiMAfl CeMUHApUHHHD AB30JAPHTA TAIIAKKYD GunpaMaH.
Adtuugca, Ky €smann mygaccan Jxub, yHHHT cndaTHHu AXIIATALT
figAnaa KynruHa My XM kypcaTManap Gepran JOUCHTAAD X. A.
Mycragui, M. C. Co6upos Ba W. 5. Kacapara uygyp Tamaxkyp
GuAAMpUIIHE Y3 Gypuum 1eG Ounaman.

Asmop.
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§ 1. Xaguxuit conaap

Harypaa Ba 6yTys comnap tywynuanaps maremaTHKaHUHT aco-
cuii TymyHyanapu Gyau6, Gyasap épnammuaa 6owKa coHJap Xam
AHHKIaHA 1N,

1-tabpud. /Hemanzan Oymyw connune woadan dapxau uc-
manzar OYmyH COH2Q HUCOQMIU PARUOHAAL COK 0e6 ama.radu.

Mm—uxTuEpuit GyTyH COH Ba 7 — HOAAAH dapxau Gyryn: con

6yaca, %’*pauuoﬂan COH Gynann.

Xap Gup m GyTyn comnu '»;' makiia E3uMm MyMKHH 6YaraHu
caGaban, m XaMm pauuonan coramp. [leMax, xamuma panuonaj
COHMAp Tynaamu GYyTYH cOnJapHu XaM y3 uHYHra
OoJajau. YMymaH, panuonan COHMAp — OAMMA KacpJaapran nGo-
par 6yanG, GyTyn counjap pauuonan COHJAPHUHT XYCYCH KypH-
HUIIKJHD. §

% KyPHHUILAATH Xap OMP PAalMOHad COH AaBPHEl YHA W Ka ep
Guzay taceupranagn. Macanan: '

41
E=2783 ... =27(3);
17
T=188 ... =1,8);
54
90 =0,6454 ... = 0(54);
20=0,0800 ... = 0,08(0);
6=6,00...=6,0);
_;g =—0,746031746031 ... = — 0, (746031);

0=0,00 ... =0,0).
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Axcunua, apudMeTHKa KYPCHAAH MaBAyMKu, Xap GWD AaBpui
JHAH KACDHH OAXHE Kacpra afilanTupum sMyMmicHu. MuHCOX:

—2,1(6)=— 2.

AfiTuaraHaapias WyHAAH HATHXKA uMKaau: AaBpUAMAC TEKCH3
yuan kacp Xeu Kauaal pamHOHAM COHHM H(OLaIaMailiH. Byuaai
COH HppanuoHam con neb araragu. UyHoHUH:

V2 =1,4142 ..
™ =3,14159. ..

)

WPPANHOHAL COHAAPAUD.

Xap 6up uppanuoHas COHHHHT ¢akar naBpuiiMac YEKCH3 yHan
Kacp Ounan TaCBHDJAHUIIM MATEMATHK aHAIH3 KYPCHAd uCGOT
STHIALN.

-llynaai xkuanG: panuonan counap AaBPHE yuAH
xacpJaap GuaaH, MpPALUMOHAJ COHJApP 9CA NABpHIE-
MaC YeKCH3 VHAW Kacpaap Guaaw udorarananm.

. 2-tabputh. Payuonar 6a uppayuonaa CONAAP MINAAML Xa-
Kuiui coHAap 0e0 amaaadu.

Xayuguil COHAAP TEHDWTH Kyfiumaru xoccasapra sra:

1. Pedpaextusauk xoccacu. Xap OMp XaKuKuH COH ¥3-
yaura TeHr: a=a.
© 2. CuMMeTpPHKANK xOccacu. Arap a xagukuii cox b xa-
Kukuit conra tedr Oysica, y3 uaBGaTiga b xam @ ra Tewr Gyaa-
nu, abEn @ =0b nan b = a xeau® umkagu.

3. TpaWsuTUBAMK XoccacH. Arap acou b coura, b sca
¢ ‘conra Teur Gyaca, @ cOH ¢ ra Tedr Gyragu, AbHM @ =b Ba
b =¢ gan @ = ¢ Kkeaub YUKALH.

Xakukuii COHAPHM KyWHI Ba KyuafTupum amamapu ywey
KoHyHaapra Gyhcynann:

i. KoMmMyTaTupink KouyHu: a+b=>b4a; ab=ba.

2. AccounartuBauk KoHyHu: a+ (b+¢)=(a+b) +c¢;

a (be) = (ab) c.

3. NucTpubyTuBiAnk KoHyHH: a (b +¢) =ab+ac.

Bynapra acocianu, uew/d COHAATH Xap KaHYa XaKuku#k cOH-
HM KyWWII Ba KYNa#THPHUIHHHT XaM LIy KOHYHAApra GyécyHmumu-
HH HCOOTIAI MYMKHH.

§ 2. Counap xaaxacu

CONNIAPHHHT HXTHEDMI TymAamuns onafiiuk Ba Oynaadt Tym-
namuu aaTHH 8Ku rpek andasutumunr Gom Xapdu (macanam, P)
6wran, TynsaMra KupyBu cownapuu (6omkaua afiTranaa, Tyniam-
HUHT 3JEMEHTIAPUHH) 3Ca 6y an(aBuTHHHT KHYHK Xapdaapu (ma-
canan, @, b,...) Gurau Gexrmraiiug,
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Tabpudh. Azap P mynaamea Kapawau ucmarzan uxiu a sa
b saeMenmHuUNe UUFUROUCH, QUUPMAC B4 KJNAUMMACY AHQ wy
MJNAAMRURZ INEMERMAAPUOAK ubopam Oyica, P myniam — cow-
aap xasxacu deiunadu.

P TYNNAMHEHT OMMHIAH HKKM 87MEHTH GuP-GHpHra Tenr 6y- -
JMIOR XaM, TEHT GY/IMACAHTH XaM MYMKHH.

XaaxaHuur TabpudHiaH AHTIALIHAHIINGE, HOMb Xap GHp Xau-
KAHUHT ademenTu 6yragu. Uyukn @ — Xaikawunr saementu 69i-
ca, Tabpudra GuHOaH: @ — a =0 XaM XaJKAHHHT SJEMEHTH 6y-
Ja .

Muconnap

L. Xamma wydr commap t¥maamu Xamka Tawkwn stamm. Yysku meraaran
YKKH  HyQT COHMMHI HHPHHIMCH, afiupmaci Ba Kkynaitvacy sua kypr com-
JAapaan_ubopar

2. Xamma G6yTyH CORIAD TYIIAMH, XAMMA DANHOHAT COHAAp TYIAMH Ba
XaMMa §8KHKWVI COHMAP TYMAAMHHHHL XaD KAHCHCH COHIAP XaNKACHIHD.

wby

at+bye (1

KYPHHMILIATH COHIAP TYNXaMuHU onainnk, O6yHia a Ba b — xap xannat 6yTyn
connaphn uponanaéiau. By r¥maam — xankanau uGopar, uyuxu (1) kypuanuwary
HCTANral MKKH COHHMHI HUPMHANCH, aimpMacH Ba KyNalTMAacH SHA LIy KypPUHMII~
Jaru connapru Gepaiu. Xakukara:

(@rbV2) e +dV=@x+0G£HVT;
@+ b1 2)(c+dVD)=(ac+2d) + (ad + bey VT .

Xap xanjaii comnap TYmaaMu xam yaaka Gyaasepmafinu. Ma-
canaH, Myc6aT GyTyH COHJAp TYIJIAMH XalKa 3MAC, UYHKH HKKH
Myc6at GYTYH COHHMHI afHpMacH Xamma BAaKT Myc6aT GyTyH COH
Gynasepmaiinu. llynra yxmam, Xamma uppanuosan COHJap TYI-
JaMu XaM Xanka TALIKAA STABEpMAiiiW, uyHKi, Macanad, V2 ma

V'8 COHMADHHHT KYMAHTMACH HPPALHOHAN COH 3Mac.

§ 3. Counap mahnouu

Tabpud. P yaakaza Kapauiu uCmMaszan @ CONHUNZ WY XA~
adazu HOAOAK Bapian ucmanzan b coweza GYaunmacu SHa wy
Xaaxanunz dnemenmunu - bepca, P — connap maidonu Oeiiu-
sadu.

Tabpudaan KypuHHMIINYA, arap CORJIAp TYIIAMH MaHJOH Taur-
KHJ 3TCa, YHTa Kapaumliu HCTAJraH WKKH SJA€MEeHTHHUHT ﬁMFHHllHC“,
aﬁHpMGCH Ba Z(yﬂﬂﬁTMﬂCH, IIYHHHTAEK, HCTAJAraH OSJeMEHTHHHI
HoaaH (apKaH sMeMeHTra GY/AHHMAacH fiHA Uy TYIIAMHMHL 37e-
MeHTAapuian ubopar Gyaanu.
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Mucoaaap

1. XaMMa palMOHal COHIAP XAiKACH Ba, WIYHWHLIEK, XaMMa XaKukul com-
3P XanKacH — MailiOH TaWlKH1 STajm.

2. Arap @ Ba b— Xap Kaunait paunonar con 6yica,

a+bvZ &)

KYPHHHIAGTH COHAGD XAAKACH MAWIOH TAWKWA STamy, WYHKH (2) KYpHHHWIArK
HCTANraH COHHMHT HOMXaH (apKii Uy KypuHMMAAru COHra GyamiMacH sua (2)
KYpHHMIIAATH COHHU Gepajn. XaKuKaTaH:

a+hV2 _(@+bV7)(c—d V2 ac—2%d  bc—ad VT

crdvZ Graye—ayy  e—ze t a—a
(3) Temrauxna ¢+d vy 2 +0, uymmnr yuyw c® — 243 # 0, Xaxuxarau, ¢ sad

coHpapian OMpHTHHa HOAjan Gapkn 6Fica, ¢2— 24% 0 WapTHHHT Gaxapu-
MWK pasmaninp. uIH ¢+ 0 Ba d #0 Kuitmatrapra ¢ —2a3=0 pecak,

. ¢ c
¥ 2 = £ ; KeauG WNKaIM, ABHH HPPaUHOHAN )/ 2 COH paUMOHal L - COHra
Tenr 6Yaun6 koanamu, Gynnaii Gyauiuum sca MyMKHH SMac,

Xap xasjaii XanrKa XaM MaijioH TamKut sTaBepMaiiiu. Macanan,
6yTyH COHIap XaaKacH MafiloH sMac, YyHKH Xap Kauiai nkku Gy-
TYH COHHMHI OFjJHHMacH xamma Bagt GyTyH Con Oyarasep-
Mam.

Kymnw, aifupuim, Kynairupum pa 6yaum panuonal amaa-
nap nefimnanu. Jemak, P MaijOHHHHT MCTAaJraH MKKH SJeMEHTH
Guaan pamHoHan amallapHH Oaxapcak®, sHa wy P Ma#goHHHRT
B/eMeHTIapH XOCHT Oyiafu.

§ 4. Komnuekc coHaap MalioHH

Bab3aH COMIAPHHHT OHP MafilOHHIAH WKKHHYA MalIOHMHH XO-
CHA KMAMII MYMKMH. Mucos yuyH, XaKukuil COHIAp MafiJIOHHra
aCOCAaHHO, KOMILIEKC COHJIAD MaifoHHHH Ty3aiauk. (@, b) kypu-
HHIIAATH CHMBOJHH OJAIHK, Oynaa @ Ba b—ucTaaras Xagkukui
consapuy udoaanaiinu.

b =0 Gyarauaa (@, 0) cumBOA @ XaKuKuil counu udonanainm,
ne6 onamus. Macanan:

00 =%(—3,0)=—%; ¥50=V5;
(—0,7;0)=—0,7; (1,0) =15 (0,0) =0.
ﬂ,emax, (@, b) xypunumzary CHMBOJJADHHHT TYIJIAMH ¥3 HuMra
XaKuKH# COHJIADHH XaM OJaxu.
b+0 xoa1a (a, b) cumBon Xakuxuii coHpan QapxaHIup,

uyHKH OM3 Xap OMp @ xakuxuii counu (@, 0) KYpHHHILJArHHA
udonanaing.

* Bynna, WOAra GYIMII MyMKHH SMACAHTH Hasapla TyTHAGH.
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(@, b) cuMBOANAp YuyH TEHIAMK TYWIYHUACHHH XaMmia KUl Wi
Ba KyNMa#TUpHI aMalJapund IMYHAaH TaluHAaRIHKKH, yJap Xa-
KHKHI COHJADHUHT TEHTJHTHTA, yJ4pHH KYLIMIU Ba KyNafTHPHID
KOHAaMapura 3usi 6yaMacuu.

Illy makcamna KyiHiard wapriapuu KaGya Ku/iaMus:

I. a=c Ba b=d 6yaranparuna (a, b) Ba (¢, a) cumBoIIAp:
ysapo Tenr je6 xucoGaafimus Ba 6yuu (@, b) = (¢, d) kypunumzia
&3amns.

By xypunumaarn CHMBOJIADHH KYIIHII BA KYMAHTHPHIUHU KYy-
#uparuya Kabysn KuaaMus:

Il Kymnw Konzacu: (@, b) + (¢, d) = (@ +¢,b + a).

III. Kymaiitupum xomnacu: (a,b)-(c, d) =(ac— bd, ad + bc).

Bupunuu HaB6aT/a WyHH KYpamnsky, 6y mapriapaan b =d =0
KuiiMaT/AapAa XaKWKHil COHJIADHUHT TEHIVIMTH XaMla YJapHH Ky-
WKW Ba Kyma#THPHIL Koujazaph keaud uukamum. Yuujaan xam:

1) (a,0) = (¢,0) 6yaca @ = ¢ Gyaann Ba aKCHHua.

2) (a,0) + (¢,0) = (a +¢,0 a+c.

3) (a,0)-(c,0) = (ac,0) = ac!

Xaxuguit comnap kaGu, (a, b) kypunnusary CHMBOJLIA PHUHI
TEHMIHPM XaM KyHuaars xoccazapra sra:

1. Pedmextusank xoccacu: (a,b)= (a,b).

2. CummeTpukank xoccacu: (a,b)= (c¢,d) 6yaca,
(c,d) = (a,b) 6ynanu.
3. Tpanwsurupank xoccacu: (a,b)= (c,d) sa (c,a) =

=le,) nan (a,6) = (e,7)
Keau6 YHKamH.
" Byaapuunr tyrpunururm I wapr acochia mcGotiamr Kuftim
smac. ;

Bus 1oxopuia XaKukuii COHMAPHH KymMW Ba KynalTupum
amMa/inapu KOMMYTATUBAHK, ACCONMATHBIMK Ba ANCTPUCYTHBINK KO-
HyHJapura GYHCYHAAH, A€raH 51HK.

(a, b) xypunumzara CHMBOJIIADHM KVIIAIWI Ba KyNalTHpHu:
aMa/anapd XaMm uy KOHyHjapra GyHcyHanu.

KoMMYyTaTHBAHK KOHYHHU: ;

(@b) +(c,d)y=(a+e¢, b+d)=(c+ad+b)=I(c, d)+ (a,b);
(a,b)-(c,d)=(ac—bd, ad + bc) =(ca — db, cb + da)=(c,d)-(a,b)..

ACCONHATHBIAMK KOHYHH:

(a,b) +[(e,d) +(@.N] = (@) + (c,d)] + (e,f).
Wynra yxman:
(a,b) [(e,a) - (¢,1)] = [(a,0)-(¢,a)] (e,1).
HucTpuGOYTHBAMK KOHYHU:
l(@,6) + (¢, )] - (e.f) = (2,b)(e,f) + (c,a)-(e,f).
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Uegan COMJATH Xap KAHUA CHMBOJIADHHM KYUIMII Ba KymaiTa-
pumfa Xam Oy KOHYHIAPHUHT TaTOUK STHAHIIKHE HCOOT/IAI KUHHH

BMac.

(@, b) cumMBoJMApHH Kyl BA KyMadTHPHILIA 0=(0,0) ma
1=(1,0) cumBoATap Moc X0Aja HO.ab Ba OHPAHK cudatuia
MuwiaTHIafd. XaKHKaTaH:

(a,b) + (0,0) = (@40, b+0) = (a,b);
(a,b)-(0,0) = (0—0,0+0) = (0,0);
(a,b) - (1,0) = (@—0,0+6) = (a,b).
(a, b) Ba (— @, —b) CHMBONIAPHHHT HUFHHIUCH HOMTA TEHT;
a, b) + (— a,—b) = (a—a, b—1b) = (0,0).
(—a,—b)mn (g, b)raxapama-kapuu CUMBOI JieG aTakimu3
Ba yaapuu (—a, —b) = — (a,b) xypunuuIa Gexrunaitmus. Jlemak,
(a, b) Ta Kapaa-KapucumBox — (a, b) aan uéopar. Vs nasGaru-
na (a, b) cumsox,— (a, b) ra xapama-Kapu 6yaraHd yuyH:

(@) = —[— @)l
Xaguguit m counn (a,b) ra kymaiTupcak, Kyfugars XocHa
Synanu:
m-(a,b) = (m,0)-(a,b) = (ma, mb).
Jemax:
m(a,b) = (ma, mb). )
(e,d) + (x,y) = (a,0)
penraamagan (X,y) HH QHHKIAHINK; TEHIVIAMAHHHT MKKaJZa TOMO-
uura — (¢,d) Bz Kyuicax,
[— (D] + (c,d) + (x,) = (¢,b) + [— (6,d)],
0,0) + (x,) = (a,b) + [— (¢ )],
(x,9) = (@,b) + [ — (,d)]
wean6 unkagu. Bus, (a,0) + [— (c,d)] furunaunu
(a,6) — (¢,d) )
makauza ésu6, (a,b) sa (c,a) cumpoanapHEHT aimpmacu 1e6 atafi-
mu3; (5) afiupMaHu XOCHA KHAMI amannuu sca (a,b) aan (c,d) nu

afinpuil JeAMu3.
(5) afiupMaHMNT HUMAra TEHTJUCHHH TONHII KHAMH aMac:

(a,6) — (¢,d) = (a,0) + [— (c.d)] = (a,b) + (—¢,—a) =
=(a—c, b—a).

duan,
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Hynaait KuauG:
© (@b)—(c,d)=(a—c, b—ad). (6)
Xycyeuht xoana, b=d =0 yuyu (a,0) — (¢,0) =
=(a—c0)=a—c.
SlHa ymoy:
(c,d) - (x,9) = (a,b) (6a)
Tenraamana (c,d) # (0,0) = 0 1e6 xapa6, (x,y) uu Tonaiux:
(cx —dy, ¢y + cx) = (a,b),
Syunar (I maprra Guxoan):
cx—dy=a,
cy +dx=0b,

Xocun GYATaH CHCTEMAHM eucaK:
_ac\rbd  _ be—ad
f=alwYTars
(¢® 4 a*+ 0 sxanaurn (c,d) + (0,0) naH Keau6 qHKann).
Jemaxk:
_ (nlr +rd Ivc—ad)
N = wxa )

{x,y) ypuura [(6a) gan] %‘;‘% HU oncak, Gy CHMBOI

(@b (ac+bd be—at
(c.a) ”(z=+u:'c2+d‘) (@]

WYpuHuLIHK onanu; Gywn (a,b) Ba (¢,d) cumBoAapHUHT 6 ¥ 1w H-
Macu ae6 araiimus; (7) Gy AHUMAHE XOCHI KHIHII amMald sca
{a,6) wu (c,d) ra 6 yawmum pefmaazu.

Xycycu#t xoaaa:

(a,0) a a
©0) = (c_ ’ 0) =

(a,b) cumBoanap opacupa (0,1) cumBon anoxuza axamusTra
sraaup. By cumpoanusr G6yTym myc6ar sapaxanapu Kyluaaruaap-
Ta TeHr:
1,0)=—1,
,0):0,1) = (0,—1) =—(0,1),  (8)

L0)-(— 1,00 =(1,0) =1,

Ba X0Ka30.
Kyuum xonnacura Ba (4) Tenrnukka Gunoan:

(a,0) = (2,0) + (0,6) = (2,0) + & (0,1).
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Arap (0,1) =1 necak Ba (@,0) = @ SKanuu bTEOOpra 0.1CaK,
(ab) =a+ bi 9y

6ynanu. Ana my KypHHHWAATH CHMBOJ, onarga, KOMNAEKC COR
naeG araiciu.
nau, 1, 11, 1l wapraap Ba (6), (7) renrqmiiap yweGy Kypu-
HALIHE OJaJH:
1. a=c xamua b = d Gyaranjaruua @ + bi=c +di 6ynanu;
9. (a+ bi) + (c+ di) = (@ +¢) + (b +d)i;
8 $a+bi)-(c+di) ac — bd) + (ad + be) i
4. (a+bi)y—(c+di) =(@a—0) + (b—ad)i;
5 a+ti _ac+bl + be—al ;
“THai A+ ctar

Kypamusku, MCTAAran MKKH KOMIVIEKC COH yeTRAa: Kymuur
aifupui, Kynadtupum sa GyMmIHA®, ABHH PALUOHAL AMAJIAPHI
Gakapcak, fHA KOMILIEKC COHIAp XOCHJ 6ynanu.

(8) Tenraukaap KyHunars HAKIHIL onaju:

Peji=—1, 8=i= —li=—i, i*=
=(—1)-(—1) = 1.8a x0Ka30.

Ulynnaii xuan6, a—+ bi xommnaexc conaap TynaaMmu
Mmahion xocna guaajun IOxopuia Ky pranumMusaex, oy mai~
Jon wuura xagukufi comnap Xam wnpams. bynra aua Kyfnaaraya
WMWOHY XOCH KWJHIN MYMKHH! 0-i= (0,00-(0,1) = (0,0) =0 sxa-
HuHM 9BTHOOPrA OJCAK, @+ bi nan b =0 xufimaria XaKuKu
a+0-i =a con xeaub uuKanu.

Arap a =0 6yaca, (9) aan 0+ bi = (0,b) = bi xocna Gynand.

bi KypHHHIIAGTH COHHM MAaBXyM COH, inm aca
MaBxyM Oupauk ne#Mus.

a + bi xomuaexc couaa @ — 6y COHHMHT XaKH Kuil KUCMH,
bisca—MaBXyM KucMu 1e6 aranaiu.

KoMndexe COMIAp KYMXAamHH KYIxaira Kynadrapiiul KOWAacH
Gyitnua KynalTHPHAMIIM Xam MYMKuH. XagukaTtas, aBsajii

{a+ bi) - (¢ + di) = ac + adi + bei + ba*

ndonann XOCUT Kuam6, cyurpa i = — 1 jaan Qofinaranus, yxmau
XaAJapHu AUFCAK:

(@4 bi) - (¢ + di) = (ac —bd) + (ad + be) i

xean6 unkamn. Xycycu# xouna: a(c+ ai) = ac + aai,
bi(c+ di) = bei— bd.

PES—
* = 0(00) = 0 + 0-i ra Oyamuzan Gowkanapuun.
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Tabpud. Bup-6upudan gaxam i ordudazu Kosgduyuenm-
HuHe wHopacu OUAQHIUHA PapK KuiQOu2an ukwi a + bi 8a
a—bi KOMRACKC COH — KYuMA KOMNAEKE COHAQp deauradu.

KymMa KOMNAGKC COHAAPHUNT KymafiTMacu (my-
‘HHHTACK HUFUHAUCH XaMm) XaKHKHH COHTa TeHT:

(a + bi) (@ —bi) = a®+ b2.
Iy ca6aban (¢ +di +0 wapr Guran) %Z; Gy NMHMAHH TO-
nMWL YYYH GYAMHYBUM Ba Gyaysudnn ¢ — di ra Kynafrapum xu-
dos:
2 4bi _ (14b) (c—di) _ ac+bd

+bc-ari
c+di (ctai)(c—a) EFrE T ETra s

§ 5. Connap mailinonnaaru GupunIM Japaxain Tesraamajnap.
MKKnHYH TapTHGAN JAeTepMHHAHTAAD

1-tat ud. Azap n nomasayunru Gupuniu Oapascarn
Xy @y + L A, = b (10)
MEHZAAMARURL XAMHMA 4y, Qs, . . ., Qn, b KOIPbuguenmrapy P
COHAAp MalidoRuza Kapawaw Gyica, 0y menzaama P naidon-
dazu_menerama 0e6 amaradu.

»P Maiiionaru Tenraama“ geranumus »0y Tenrnama P maiinou-
HHHD SJEMEHTH® Jeran Cy3 oMac, uyHkM P mailion Tesriamazap-
Ran sMac, GalKu COHIAPAAHLHHA Tyswirad. Bus 6y xywmaanu P
Maillonaa GepuAran TEHIJaMa‘ MabHOCHAA TYIIYHCAK, TYFPHPOK
Gyranu.

Kosdpuunenraapu connapian n6opar Xap 6up Teuraama, xeu
6y/1Maranaa, KOMIIEKC COHAAp MARIOHMAATH TEHLIAMAJHD, YYHKH
Xap xaHaafi GyTyH, DalHOHAk, XAKHKHE GKU KOMIIEKC Koathu-
LHEHT, a16aTTa, KOMIVIEKC COHJAP MAW{OHUHUHT S/IEMEHTHHP.

Mucoanap

1 2x + %y —5 z= % TEHr1aMa — PalHOHa COHAAP MaAORUIarH TeHr-

Aamanup. _
2 VZ x4 4V T8 y—2z =0 xauxuit connap maitnonnars TeHrnaMannp,

3. (1+0x —08y + 'Y/ Tz— =6 sca xomnnexc connap mailonnzari
TeHraamManup.

dugm n HOMABAYMJIH GHPHHYH Japaxann TEeHrJlamanap CHcre-
MACHHY OJMaM/IHK:

AuX1+ X+ L+ apx, = b,
Ay Agg Xy + oo+ Gy, = by,

(1)

AmiXy + QeXo + oo + ApupXy = Oy
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. i=1,2 ...,m)
By cuCTeManniT xamMa @iy @z -« Gm 0 (=12 .00,
Kos(dunuentiapn P Mafinonra xapaman 63aca, GyHu P uai-

AoHRaru cucTema nedMus.
& X, HOMABAYMAAPLA OEPUIZAR Oy,

2-Tabpud. Azap x;, Xy oo
a, ..., @, Kuisamaap (11) CHCMEMARUKE XAMMA MEHZLAMANA~

PURL  KGHOGMAGHMUPCA, 01,3 .-+, % COHAAD MYnAQHL (11)
cucmemanune ewumun 0eiULaoy.

(11) crcremand euHuI — YHUHT €UMMIAPHHA TONHMII AEMAKAMP.

(11) cucremagard TeHrJIaMafnap COHH /. HOMabIyMJap COHH 1o
Ta TeHr Gy/ulud WApT aMac. m =1, m<n &k m>n GyIuum
XaM_MYMKHH.

Bus, x0supua, TeHIIaMalap COHH HOMAbJAYMJIAp COHUTA TEHT
Gyaran XOJHK KypPHG yTamus.

Onr aBBajl, MKKM HOMabIyMM MKKMTA TEHIVIAMA CHCTEMACHHR
onaitnuk:

apky + ap¥a=by, 12
Gayy + 2 = by, 12

By cucremanu siementap anreGpajaH MabiayM GYaraH MeTox
GunaH euamus, sbHU OMUDHHUN TEHTIAMAHH Qg I, HKKHHINCHHE—
dpp Ta KymafTHpuG, HAaTHAKAIAPUH XaAaal KyluaMmus:

(y@gp — A1,@21) X3 = 03353 — by (13}

Wlynra yxwani, GHPUHUM TEHTIAMAHH — @y d, HKKHHUHCHHH
@y, ra xynaftupul KyWHOI HaTHXKacH1a
(@1055 — 11385)) Xo = Q13bz — bty - (14

XOcHa Gyaamu. Arap dy2g — iy, ‘o AHEPMA HOJATA TEHT G¥aMaca,
13) Ba (14) Tenraamagapian X, Ba X, HM QHHKJAUI MYMKHH:

LA = fuba by | 15y

P =
@y 2T Gy — dndn

@yylgy

By knitmataap (12) cucrevanusr eunmunn uojanaiin, uynkn
yaap CUCTeMaHH KanoaTaauthpaju. Dywra wmonnmm yuys, (15)
xuimaraapnn (12) cucremara Kyfin6 kypum kudos.

Ay Qo —a,y705 # 0x0a0a (12) cucrema (15) dopmyaanap Grian
aHuKAaHYBYH OMpnan-Gup euynmra sragup. Xakukartas, (12) cuc-
TeMaHuHT Xap Oup eunmmu (13) Ba (14) Tenrsamanap CHcTeMacH-
HHHT eunMujan ubopar. JlexuH cyHru cucrema dakar 6urra (15)
euumra sra. [emax, (12) cucremanuur xam Ourrarunxa (15) eunmm

6op.
(15) dopmyaanap wy xuxatian do#inanuku, yaap Eépramuia
Q3,00 —03305; 50 WAPTHH KAHOATIAHTHPYBYH Xap GMD MKKH HO-
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MabJAyMaAH GUPHHYA A2DakKaJH HKKHTA TEHIVIAMA CHCTEMACHHH €UHUL
MyMkuH. Macanau,
35, + 2x,

2x; — 3x,

18

CHCTEMA YUYH @y gy — Ayallyy = 3(— 3) — 2:2=— 130,
Hewmax, (15) popmyaanapra Gunoan:

Arap aydy — 010, =0 6yaca, (15) dopmyaarapran  doiisa-
1aHOJMAHMU3, YYHKH COHHH HOara 6yaum MyMKHH sMac. By xoaza
s (12) cucremagarn TeHTVIAMANAPHUHT HKKAJACHHU XaM KaHOaTJIaH-
THPYBYH o, 0y COHJAp MaBXyX 5mac Ba (12) chcrema euumra sra
Oy/IMaiiin, &xu Gy cHCTeMa YeKCH3 Ky eduuMmra sra GyJain.

Macanau,

X+ X =1,
| (an@y— apay=1-1—1-1=0)

[ X+ xy=3

HCTEMA €HHMId 3Ta 9Mac, WYYHKH Xy Ba Xy HUHT HHFHHIMCH OHp
akTaa 1 ra xam 3 ra xam Tenr Gyaa onmaranu yuys, Oy cucres
a7ard TEHIMAMaTdPHUHT UKKAJACHHM XM KaHOATIaHTHPYBYH COH~
ap yx.
2x4 x,= 2,
(30— apay= 22— 1-4=0)
4xy 4 2x, = 4

HCTEMa 5Ca YEKCH3 KN eYHMra 5Ta, UYHKM MKKaJa TeHIVamazan
_‘2:2“2"’1 Xocua GYaaam, arap X, ra uXTHEpUit Kuimariap
3ePH5, Xz HHHT MOC KniiMaTiapuuu Iy TEHIIaMajaH aHnukaat
JOPCAK, CHCTEMaHHHT YeKCH3 KYM CUHMHHH TOTAMHU3.

A1y~ A)3Qy; affupMann KyWnaarnua &3uumt KaGysa KuanHran:

a, ag, |
! a:: a:z } = Qyyag— A1pQay. (16)
3-tabpudp. Vuly:
I an  Aan
lan  as

IPURLILOAZI CUMBOL — UKKUMAL MapmubAL demepiunanm Jel
maaradu.

911 Qiz, @y, Ayy COHMAD JACTEPMHHAHTHHHIT 5AEMEHTAADHK
(BUEEN N
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JIeTepMUHAHTAA @y BA @, SACMEHTAAP JETEPMUHAHTHHHT G M
PUHYHM CATPH, @y BA Gy HIEMEHTIAD 5C3 HKKHHYHM CaTDI
ne6 atazaan. LUyHUHIAEK, @y BA @y 3MEMEHTIAD CUPHHUHU yC
TYR, Gy, BA G, SACMEHTIAP 52 MKKHHYM YCTYH Jefiuaanu

4y BA G, 3JAEMEHTVAD AETEPMHHAHTHUHT Gupuuum (Gom
JHATOHAMHHN, @, BA dy SICMEHTIAD 5C3 HKKHHUM JMATOHAJIHHI
TAWKW 3TATH.

JIeTepMUHAHTHUHT YHI Ba Yam TOMOHWJATH NAPAJIEN BEPTUKAS
YN3HKIAD AeTePMHHAHT GeATHCH felinaanu.

IOkopuaarn netepmunant (12) cuCTeMa HOMABJIYMJIaPHHKH)
KO3(QULKEHTAAPHIAH Ty3uaraH 6yAHO, CHCTCMAHHHT AeTepMH
HaHTH e aranagu.

Mynnaft giano,

| ay  an

= ly309— Q1,0
1le— G151
An Ay

TeHrAuKKa GWHOAH, KYHHAArH HATHXKATA heJamus.

Mkknsiyn TapTHOAM ACTEPMHHAHT MabaAyM GUD COHHI
udonanaiiau. By connn Tomuwm €xn, Gowkaya ahTraHna, MK
KHHUH TAPTHOAH JETEPMHHANTHH XHCOGJall YuyH, Oemepmunanm
Oaeu Gupuniit OuAROHANL IACMEHMAAPUHUNZ KYNAlmmuacuoar
UKKIEH4L QUQZORAND IACMERMAAPURLHL KYNQAUMMACURIL QLUpILL
Kepax.

Jlemak, CHCTeMAHHHT [eTepMHHAHTH HOMTAH dapxin 63aca
Ay BA Xy HH amuKA0BuM (15) KAacpAapHMHT MAXPaXJapuAa Wy Ae
TEPMHUHAHT TYPaIH. ‘

JlerepmuHanTHUHHT Tabpudura Kypa:

b, a;,
by — ayahy= b‘ a‘- ‘,
2 22
ay by
Grby— by = | =
i1

Byunan ¢15) dopmyaanapuu KyHHAArHya E3uml MYMKHH:

ay ' ay b [
a ay b -
ml =l Bl [t
ay Ay an ﬂxz{
a?.l Ayp azl aﬂ

(17) naru GUpWHUM BA MKKHHYH KACDHUHI CYpaTH Ba MaXpamuit
TH NeTePMHHAHTAADHH COJUUITHPraHHMH3AA: 5H[JHH’{H Kacp .uaxpf
Jcudazu Oemepmunanmoa x, Hume KOIPOHUYUERMAAPUOAH M)
SUAAK YCMYK JpHUZA 0300 XA0AAP YCMYHUHU 0ACAK, CYpamoa:
demepmunanm ~ xocur 6y2a0u. VKxunum Kacpia sca Xy Wil
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wosfpuyuenmaapuian mysunzay yemyw ypuuza 0300 xadaap
lyemynunt oacak, cypamoazu Jemepaunanm xocun Gyaadu,
" Mucoanap
1. Ym6y:
5x;— 3x, = 15,

{ 24— Toy= —110

[CHCTEMaHH JICTEPMUHANTAAD &pRaMH GHnan evainmk.
DHP aBBal CHCTEMa ACTEPMUHAHTHHH XHCOOAAilMH3:

; 5 —3
D= |? = 5e(=T) —(—3)-2 = — =—
) 2 _7 5-(=7) —(—3)-2 35+6 29,
DnAH, Xy HH AHAKIOBYH KACDHUHT CYDATHHH TONAMH3:
15 —3
D o = 15— 7) — (= 3)-(— .
L. 15— T) — (— 3)-(— 110) 435.

Huxosr, X, Hu amuka0BuM Kacpiwur CYpPaTHHY XucoGraimus:

5 15

D,
*Tle —in

= 5-(—110) —15-2 = — 580,

Dlemax, (17) dopmyrasapra Guroan:

2. Ywby:

encremany euvaitank,

D—} k :f’ "“3—") ‘= (U081 (1—i)i=d 445

"42‘“ —(’3“) =(—4+4)3 + (1 —)d=—8+8

Dy |14 —d4ai

=(l + -4 —4).i=8 i,
] i (L+ )4 +@4—4) + 8

Jlemax:

VIKKH HOMaBAyMAH GupHHUM AADaAIH WKKHTA TeHrIama
CucTeMacuin eunw, D+0 Gyarawna chcrema KaiicH COmIap Maii-
AOHMAA Gyaca, YHHHT €UMMH Iy MAMiJOHHMHT SJEMEHTJIAPHAAN
TYSUIMIIMHN KYpcaTann. XaKukartaH, P Ma#IOHAATH CHCTEMAaHHHD
CunMHRH tomnw yuyu (17) dopmyaanaprau doiisaranamus. By

2 P, Hcxamxapon
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(opuyaanapaa sca Gakar CHCTEMaHWHT K03 (pUIUEHTIapH (apBn
P MaIOHHUHT SJCMERTAADH) HINTHPOK TanH Ba OY k03(uIHEeHT-
nap Guaan  (aKaT pamMOHAN amaiiaprina Gawapuaaau. Jlemai,
GyHHHT HATHIKACHAA fHA P mafiOHHHHT 31eMeHTIapH XOCHT 6yanu.

Jlexun D— 0 Gyaranga P maitionpars cucTeMa yeKCH3 KyI
eupmra 5ra 6yica, yHd P MailJOHHHHT saeMeHT/Iapuial apran
COHAp XaM KAHOATVIAHTHPUIIM MYMKHH. Macanan, paunoHax CoH-
Jap MailoHHAATH

x+y=1,

2x+2y=2
cHCTeMaHu xap KﬂHﬂaﬁ COHJI&p_MaﬁAOHMIlaTH SileMCHTJlap KaHoaT-
aawtHpann. Xaxukaran, x=V/2pa y= 1—1/2 counap 6y cuc-
TemanuHr  eunumuup. LIyHuHTAeK, X = 342 say=—2— 2i

coHnap XaM Oy CHCTeMAHH KaHOATJIaHTHPAAM.

Dcaarma P MaitIoHxarw GUPHHUH JapAKAMT Gup HoMabaymA GuTTE
TexraamManu onaflamk:
ax="b.

By TenraaMaiinr ¢ sa b ko3 uienTAapH, OXATAd, GupHHYM Tap-
TuGAN AETEPMHHANTAAD AeO aTanamd.

420 xonma Tenraawa Guplan-Gup x = - enwra sra 6y, Oy cwn P

Mafi{OHHMHT 37TeMENTHIaH HOOpAT.

a—0 Ba b+0 xonma redriava xew KaHfaii eunMra sra sMac, UyHKH X
e wlivaT Ragait con 6yamacky, Gapuip, yii NHOTra KynaiiTHpraiia,
Kymaiitya wonra tenr GYans, b ( 0) ra Teir 6yaa ommaiiiu.

270 6ynrania TeNrraNa ueKCHS KYI eUIMIA Sra, UYHKH X HIHF
ucraaran Kmitmatn 0-x = 0 TeHraaManu KAHOATAAHTHDALH.

§ 6. Yunnun TapTHOIM ZeTepMUHAHTIAAP

P MafloHAarH Y4 HOMABAYMH GHDHHIH AAPAKATH yTa TEHI-
ama CHCTEMACHHY OJAii/IHK:
Ay Xy + ApXy T+ GisXs = by,
Qg% + QoaXp + Q2% by, (18y
Ay Xyt A5y + Qs X3 = by.
By cucremans Ky#unaradaa eyaMmu3: OHDHMHYH TEHIrJaMaH#

Qyllgg— Qopllsy T4, WKKHHUHCHHI 13850 Q1903 T2 BA yIMHIHCHHL
1003 Qrallyy TA KynalTHpUOC, HATHAKANAPHA Xanna6 Kymicax:

(@41990 53— @1y Bssy + Guam s ™ 4203755+ Graag@ar—Argla ) X1
A (Qagng@an — Gralasss -+ Grollaa@on — F1a@easr + Craasdor—
Qg yalyg) Xy - (@r3anss — Argasy + G1aTaslsy — Qiaflzelas +
gl as — BiaTas@an) Xz = Diflasas — b3y + Aygbyss —
— Qyabyllas + G1sysbs — Gus

6yaanu.
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X, BA X3 HUHT KO3ddumMEHTIaDHIrAa HA3aP COJICAK, YJAAPHHHT
HOJra TEHI SKAHIUTHHM KypaMus (KaBCJAap WUMAArH RHFRHAMIAD-
HHHT Xaanapu GHp-GHPHHH ﬁyxomu‘k Jemak:

(allaﬁﬂa&” AallaﬁuBZ + aliiazla\‘lz = a12a21a33 + alzub'f ‘131 -

— Qi) Xy = 01Qya5 — by@nggy + A1abytgy — Gyabytlay +

+ @100y — @13250D5. (1]
D= @ty — 0110505, + Q13101050 — G130 055 + Aiaflaslly; —
Ay
HHFUHIMHI Ay QA

D=|ay ay ay
@3 Q3 Qg

KYpHHHIIAA E3nm KalyJs KHAMHTAH.
Tabpug. Yuoy:

A3, gy " dss

KYPUHLMOQel  CusMB0L—yHunil MAPMUOLL OCMEPMULAKRM 180
arananu.

Ulynnait Kunu6, yuunyu TapTuOad JETEDPMUHAHT yuTa CaTp Ba
ydra yCTyHIa MOMIamrad TYKKU3Ta s1eMEeHTra sra, By aerepmu-
HAHTAQ @y, gy, 3z MEMEHTAAD GUpHHUH (6OLI) AMArOHATHH,
Gyg, sy, @3 BIAEMEHTIAD 3Ca MKKHHTU JMATOHAMHH TALIKH/
sTaM.

(19) TenrziamaHunr yHr TOMOHHAArH anre6paux iurmnmuum D
JCTEPMHHAHTAAH XOCHI KWIHUL YUYH @y @, (g SJAEMEHTAAD
YpHHTA MOC paBHuiia by, by by 0304 Xamiapuu oamm xepak. By
HHFHHIM  XaM YYHHYM TapTu6Ax JAETEPMUHAHT GYJuG, KypPHHUUIA
Ky#ugarauajaup:

[]l 012 a3
by @y  ay|.
by ag, g

Jemak, (19) TeHrIAMAHMHT WAKIH Ky#Anaaraua Oy/aju:

CEVIL T by ay
4 by ew anl @)
Ay G by @y oy

Xynan wysra yxmaw, (18) cucreMaHunr GHPUHYH TeHrIaMa-
CHHH @p3l3; —0 5033 T4, UKKUHUHCHHHE QpqQ33—@y30, TA BA yYHRYL-
CHHH @yguy — tiyting T KYIIARTHPUO, HATHIKAMADHH AaANa0 K¥LCaAK.

o
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X, Ba Xy i!xyxona;m Ba (bal(a'r X, THHA HUITHPOK 3TraH TEHI/iama
xocua 6yaanm. Arap 6y TeHrJamanara X, HHHC KO3(DGMHIMEHTHHR
Ba YHT TOMOHAATW WHFHHIAMHM JTEPMUHAHTIAD yuyH KaGya Ku-
anurad mmaxaga éscax, OyHuait Gyuanu:

@y G G ay b ay
Qo Gy Gy | Ky=|dn by ay . (21)
a3 Gz dsy gy by an

Huxost, (18) cucreMas€#dr OGHPUHUH TEHTIAMACHHH (o dgy—
— Qpyly T4, UKKHHYACHHH 1o —0Oy; 3, T2 BA  YUMHUACHHH
A0y —pyyy TA KYNAUTHPHD, HATHNKATAPHA KYUICAK, KYyHHAArHHH
XOCHA KHAAMH3:

Ay G g ay b
Qg By Gy 3=y Gy byl (22)
g dzy Qg ay  ay by

D perepmunant (18) cucTemanars HOMabJyMJapHHHT K03(pH-
UMeHTAApHAAH TY3WATaH Gyiu0, CHCTEMAaHHHL AeTepMu-
HAHTH AeHHIANH.

Arap D nerepuusant moara Teur Gyamaca, (20), (21), (22)
TeHIIAMANAPAAH X;, X, Xz HH AHMKJIALI MYMKHH:

by @y @y ay by e
by @y Ay Ay Oy Qg
_ by agn  as o Ay by Qg
s i ~—5
a by
agp b,
asy by -
D (23)

IOKopu/Ja MKKUTA TEHrJama CHCTEMAacH YuyH HCOOT KuaATaHH-
Musiek, Oy epaa xam (23) kuimaraap (18) cucremanunr Gupaan-
GUp euuMH SKAHHHH KYPCATHLI MYMKHH.

Nlemak, D demepauunanm noroan gapxan 6yaca, Xy, Xy X3
nune guimamaapu (23) kacprap Guran anugranaiu. Xap Katcu
HOMABAYMHIL AHUKA084U KACPHUNL MAXpadcuda D demepMunanm
mypadu. Kacprure cypamudazi OemepmMuranm aca ARUKAARYEHL
HOMQBAYHHURZ KOIPPULUERMAApE YyemyH Jpruza 0300 Xadaap
yemyHURE 0AnM UYL 6uran D 0an X0cun KUAUHAOU.

Arap D nerepmmnant Hosra Tewr Gyica, (18) cucrema & ewnm-
ra sra OyAMaiu, €KW UCKCH3 Ky euMMra sra OyJaiil.
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Macaunau,
D
Xy A Xy ag =2,
X+ X+ =238
cucrema yuyn D=1.-1-1—1-1.1+1-1-1 —1-1-14+1-1-1—
—1-1-1=0. By cucrema eyuMra s5ra SMac, YyHKH X, X,, X3 HHHT
#uruHAncH Gup BakThaa XaM 1 ra, xam 2 ra Ba xam 3 ra Temr
6y/1a oaMaiiau.
OHAw,

Xy Xy Xg=
2x, + 2x2+2(5= 2,
3xy 4+ 34, + 3x3,=3

cucrema yuyH xam D =
—1:2:3 =0 6yau6, 6y CHCTeMA YEKCH3 KYI E€YHMIa 5ra, YYHKH
yuala TeHriamafan xaMm Xz = 1 —xy— X Kenub unkanu. Bynma
Xp Ba X, ra uXTHEpu# KuiMaraap 6epub; Xy HHHI KHIMATJIAPHHH
aHuKaab 6opcaK, CHCTEMAHMHT YEKCH3 KYI EUUMHHH XOCHI Ki-
JAMH3.

Yuiby:

Xy KXo+ X
25+ Xy Xg= 9,
4xy— Xy+ Xg= 9

cucrema yuyn xaMm D=1-1.1—1:(—1)-(—1)4+1-2:(—1) —
—(—1):2-14-(—1) - (—1)-4—1-1-4=0. By cucrema xam uek-
CH3 KYI eunmra sra 6yaud, yaapian 6upn: ;= 3, X,= 1, X3=—2,

D=0 6yaranpa (18) cucrema kawpaii maprrapia qekcna Kyn
euHMra 5ra SKAHHHW Ba KaHjall Wwapriapia eYuMra sra SMacauru-
HE KeHHHpOX (yumnum 600, §25, 2-teopema) MyKaMmaa TeKIi-
pamus.

(18) cucrema P conaap maiinonuga 6yau6, D+0 6yaca, cuc-
TEMAHHHT €UUMU XaM Iy Mafi[OHHHHI 3JEMEHTIAPHAAH TY3UAALH.
D=0 6yaranna cucreMa ueKcHs KyI ewumra sra Oyaca, yuu £
MABLOHHHHD SMEMEHTIAPUAAH PAPKIK COHIAP XAM KauoaTIauTu-
PHUIH MYMKHH,

§ 7. YuuHun TapTuOAM AeTepMHHAHTAZPHH Xucobaauw

D nerepmunaiTHH K(OJAIOBUH RHFHNIMAATH XAATAPHRHT Y PHH-
JNApHHK AAMAIMTHPHO, Y HUFHHAMEM KyHiiaruua 83aiimi:
Ay Gy
Ayy Qo Gyg | = A Q9053 + a12023"’3‘ + 33l Agp—
Qgr @3y Qag;
a3yl — (19l mfer — 011995050 (24)
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(24) TEHTJIMKHHHT Yam TOMOHUJATH JCTEPMUHAHTAA: Ayy, Aoy, Qgs
BAeMEHTIaD GHDPHHYM JHATOHANrA, @y, Qs dg SJEMEHTIAD
3ca acoCcH OUPHHYM JMATOHAATa Napajiel Tenr énau yubyp-
WaK yunapura, dyg, dy, Az, SMEMEHTIAD XaM aCOCH GHDHHUH
JMAroHa/ra napasie] TeHr EHAM Yu Gy puaK yujapura moiram-
ran; (24) TEHIVIHKHUMHT YHD TOMOHHAATH FHFHHANra 5ca OMPHHYHK
AMATOHANb SJIEMEHTIAPHHUHT K Y mafiTMacu Ba #COCAAPH yHTA
napaaiesr MKKWTa yuOypuaK Yulapuiark JeMEHTIApHHHD
KymafiTManapu ¥3 umopanapu GrJaH Kupanu.

Slua, (24) TEHIMKHUHT YAl TOMOHIAATH JAETEPMUHAHTIA: @3,
@yy, Qg1 BAEMEHTIAD WK KU HYW JHATOHANTA, Qyg, Ay, Ag3 FAEMEHT-
Jlap §ca aCOCH YHra napaies TeHr SHJIH yybypuax yua-
pHUTa, @y, @y, Qg SAEMEHTIAD XaM aCOCH MKKMHUN JMaroHaira
mapajes TeHnr EHJIM yuOypuwak yurapura ofiramran; (24)
TEHIVIMKHUHT YHT TOMOHMAArd HHFHHIMra 5Ca WKKHHYH JHATOHAID
S/IEMEHTIAPHHHHT Ky mafiTMacH Ba AacoCIapn yHra mapaanen
MKKHUTA yuOypuaK yulapuiarn 3JeMEHTJapDHUHT Ky oafitT-
MaJapu TECKapH MOpa OMIAH KHPaju.

Ulynaa#t xuau6, yduHdH TapTHOJHM JeTePMHHAHTHH XucoGaamaa
AmaroHanp Koumpiaacu xe6 araaran ymly Koumjara aman Ku-
Jamus:

Yuunun TapTHGM NETePMHHAHTHM XHCOOAAW YUYH, Oupunin
Ouazonaiv SAEMEHMAQPU KYNAUMMACURUNZ 64 QCOCAAPU ULy
Quazonanza nApaires menz EHAL UKKLMA Yi0ypuarx yuiapu-
dazu 2aeMERMAAD KINAUMMALAPURLHE AN2E0PAUK UUFUROUCHRY
monamus; CyHepa UKKUHAL OUAZOHANb INEMEHMAAPU KYnaim-
Macununez 8a acociapu Gy O0uaOHAAZQ NAPAAREN MeEHZ EHAL
uKKuma YLOypuaK yLrapuoaen IneMeHmaap Knaimmarapuninez
aazefpaur QUFUHOUCUNL MONWG, Oupun4lL UUFUHONOAH UKKUHYL
aurunOuny aiupanmu3 (Cxemara Kapaur).

JleTepMUHAHT SJeMEHTJIApHHM HyKTajap (ryrapakiap) Guran
Gearnaab, AMAroHaJb KOMAACHHH Kyfujarn cxema maxania ado-
AaAam MYMKHH:

S
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Mucoanxap
1. Kyiuaarn neTepMHHAHTHH JMAroHans K\unacn Gunan xucobaailauk:
\

12 3
D=|—4 5 —6|.
78 9
D =159+ 2:(—6)-7+ 3.(—4)-8—=3.57 — 1.(—6)-8 — 2.(— 4).9 =
=45—84 96— 105 + 48 + 72 = — 120,

2. Vuiby crctesann evaiianx:

x—2)+2=0,

2 py—z=1,
X—y+22=5.
DHr aBBal, CHCTMAHHHI ICTEPMHHAHTHHH XHCOOMaiMu3:
‘ 1 —2 1
D=3 1 —Tl=2+4+2-2—1—1+8=8
Lo—1 2

SmaM X, y, 2 HU AHMKAANTMIAH KACDAADHMAr CyPATAAPHAATH HETCDMHHAHT-
JAPHI TOMAMHS:

0 —2 1
D,=|1 I —1|=0+10—1—=5+4—0=8;
5 —1 2
10 1,
Dy=|2 1 —1/=240+10—1-0+5=16
1 5 2]
1 -2 0
Dy=|2 1 1[=5—240—0+1+20=24
1 —1 5
Jemax:
D, 8
x="pi=g=1L
D, 16
y=p=g=2

Mawrrap

1. 3 ra GyauHagurad xamma GyTys COHIAp TYNAAMHHHHT XaiKa TAIIKHI 3TH-
WHKK HCEOFAAHT.

2. n — wonpan GapKmr ucraran GyTYH COH. n ra 6¥amHaiuran xamma 6yTyH
COHAAP TymaaMK XadKa SKaHWHM HCGOTAAHT.

3, EfFu3 HOMMBHI Y3H Xalka TAMIKHA STHIIRNH KYpcaTunr.

4. @ bi KYPUHHUINATH COMTAp TYIIAMH XaAKA SKaHumi HCGOTAQHT, Gyina
a Ba b—nucranrad GyTyH couaap.
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5. @ + b)/3 kypuRumnarn cownap TymiaMu Gepmaras, Oyhaa @ Ba b—uc-
TanraH panmuonan Comxap. By T¥miaMuuHI MAHIOH TAIKMA STHUIMHH KYpCAaTHHT.

6. a-+b VP KypunMmmar cOMAAD TYIIAMH MafilOH TAIUKAN STHIIMHH UC-
Gotaanr, Gynad @ Ba b— ucrairad palHMOHAA COHAAp, p 9ca GepuiaraH TYG COH.

7. @+ be XypHHAMArY cOHAAD TYNAAMH MAlijIOH SKAHHHH KYpCaTHHT, 6yHAA
a Ba b— xap Kanpait panuonan comaap.

8. Ywly amainapuu GamapHHr:

4—0) + (3480

a) (3 + i) (—5 - 6i); 6) -‘———( —I-)I‘.+( 3;* )
L+ i—(L—=20
(i) :

0 0=0% ) @+ 20— (1 —20%

¢ 77 %) i, Gymma n— GyTyn com;

(z+va)

- 3 -
o) (VI—05) (g +2/205 W) (gggim

9. 7x — v + iz = | Kaupaii MafilOHAarH TeHraama?
10. Yui6y netepmunantaapun xucodaanr:

1 3
2 T4 2
o[ 7 o Ry
z T
[ )
- e 5
cosa —sind T—8 T—¢
D | sina  cosap M| % des | 9
=T P—1

c la o b oal
dy 9 d‘ ia el
ma  mb a b ma b a mb
¢ d me  md me d ¢ md|
a+a b+4b a b a by
R ¢ d c d e oaf

12, Mkknayn TapTudan merepumunantaap &pAamit OUi1aH KyHHAarH cucrema-
napHH euunr:

a) bx+y=1, 6) VZu+v B) 4x—y =0,
i—vZo=—2 3x+y=0,

I) xcosa—ysine =a,
Bix+ iy =1. Xsina+ ycosa=bh.

18, Kyltunaranu ncGoraanr:
la b} |a o ‘

aiy+bby  acy + bdy
fe alla 4

ac + bd  co + ddy
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14, JQuaronaip xosjach Guaad Kylularn jeTepMUHAHTAADHH XHCOGMany:

11 1 \ .
2 % 3 \i 2 -
)lg o g4 6) | 4 —i 11,
6 1 2 2 1 3|
0 —a —b a b ¢
5 |a 0 el nle b ¢,
b —c 0 1 2 30
sina 0 —cosa a 00 0 b e
m) | —cosa 0 sinal; € |0 & 0f %[0 b o
1 11 00 ¢ [N
15. Y6y aitunataapun ncSoraanr:
@ a4 |a boal
|1 by by ‘ =& b ol
a o & a by o
! 0 a4, a a a4 @
6) | b1 by by |=—|b b b;
l a 6 o G 6

o ay a may g, ag o @ e
B) m| by by by |=|mby by by |=|mby mby mby [;
a a6 ma 6 G a o o
Gw+r e, o) @ a4 |roa o4
D bits by by |=|by by by |+|s by b
e+t ¢ ¢l a ¢ ¢ t ¢y 6
16, Kyiingaruus ucGoTaanr:
a a4y a
oo ol IPRR I SO R R N
0 oo o P 2 la e

17. 16-macanazaru Teurauk &plamu Guiad ymby ReTePMHHAHTIAPHH X]
naEr:

1 0 0
T+i 1+20 1430 3 3
a) 1 2 3 3 6|5 V2 V3 .
—3 -2 — 2 .
3 1 5 45 V3
18, Viwbynn  uc6otnant:
1 a a
1ob 8| =(b—a)c—a)c—0b).

1 e &
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19, 18 Ba 15-Macananapaarn Temraukaap &paamu Guaan

HaHTJIapHu XHCOOTaHT:

12 4
alt —3 9f; 6) |
I 52
1 sina sin%
01 cosa costa;
1 — sina sin¥

20. Vuiuau Tapru6au

IapHI CUHHIT

a) Bx—2y—z=—4,
X +2y+3z2=14,
Bx+y+z=8

B) x+y+V2z=0,
x=VIy—z=0,
V2x+y+2=0

n x+y—22
5x—2y + 7z = —22,
2x—5y + 4z = —4;

) ix—y =1
y + 2iz = %,

ix 4 z=1

)

x+ay+az=a,
x—by +bz=a,
Xtoy+cz=a;

KyHuzarn AeTepMH-

V=v2z2 1 4 —16
1 Vs 3y Bl a4 16f
1 —y5 5 1 —7; —49
11 xl xl;ﬂ‘
n|x oy zi§; ely 1 y2[
X }'ﬁ — 2% z 1 2

3 3
6) x+ 5y +2=17,
2x-%y+2z:l.

13
xty+e=g5;

JETCPMHHAHTAAD EpRamu GmiaH Kyiujara cucrema-

0 (L4 dx—@+i)y + 32 =146,

ix 4 (3—i)y — 4z
Bx—(1+)y+(1—i)z
e) V2x+V3y=5
V3y—V5z=—
Vax+V5z=1;
3) bx —ay = — 2ab,

—2cy + 3bz = be,
cx 4 az=0;

X X+yt+z=a+tb
x+y—z=a—8b,
2~y +z=2a+b

m Vi—Vy+Vz
2V x—Vy—V
yx+2ry—v

1—6i,

5445
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§ 8. Mepmyraunsaap

B3 HKKHHYH Ba YYHHTH TAPTHSIM AeTepMuHAHTIAAp P MaiioH-
Jard HKKH BA YU HOMABAYMAH GHPHHYM Japaxanud TeHrJama’iap
cucreManapiHu eunm GuaaH GOFaMK skaHuuu | Go6aa xypub yr-
auk. Tabuniikm, 6usra P mafizousaru TYpT, Gem Ba XOKa30 HO-
MaBAYMIAH OHPHHIM Aapakaju TEHraMatap CHCTEeMACHHH XaMm
euymmra TYFPU Kexanu. Dywnai cncTeManapHu euduul TYPTHHUM,
GelIHHYH BA X. K. TApTHOIH JleTepMunantTiap ounan Gorangaup. Ly
ca6abau, KT aBBaj, MCTAJATaH TapTHOAH &Ky, GOLIKAYa aiiTran-
@, 10KO P U TapTHOAK JETEDMHEHANTAAPHH BA Y TAPHHHE aCOCHH XoC-
casapHii TEKMHUPHO yTamuz, .

Jerepmuuantaap Gusra snementap aareGpajan Mabaym Gyuaran
mepMyTanusaap Guwian Gormuaup. Hcrairan n 1a 6y TyH
Myc6GaT COHHW, KyAailIuK yuyH, Macamas, 1 Jnan n raya Oyarax
1, 2,3, ..., n connapuu oJgamu3. OieMedTap anare6palau Mab-
aymkH, Oy pakamiapaan (conaapaas) xammacu 6§am6, n!=1-2-3..n
Ta Xap Xui mepMyTamH# TYySHIN MyMkuH. Macaxan, 1, 2, 3
pagamiapaas, xammacu 6yau6, 3!=1-2-3 =6 ta xap Xua1 nepmy-
Tanus Tysmwiaim: 123, 132, 231, 213, 312, 321. Ulyura yxwam,
1, 2, 3, 4 pakamrapnan 4!=1-2-3-4 = 24 ta Xap Xu/J nepMyTaunua
Tysa oqamu3. Yaap Kyfuaaruiapiaas néopat:

1234 2431 3124 4321
1243 2413 3142 4312
1342 2314 3241 4213 (1)
1324 2341 3214 4231
1423 2143 3412 4132
1432 2134 3421 4123

§ 9. Kusepcuanap

Mucon yuyn 1, 2, 3, 4, 5, 6 pakamuapuu onaitank. By pakam-
Japian Tyauirad 123456 KypuHMILAATH MepMyTanyst YHAAar#H xamMma
PaKaMaapHUHT HATYpaJ KaTopaaru TapruGaa oiiauumu Guaan
XapaKTepianaii: Xap GHD KHUMK DaKaMm Y3uAaH KaTTa PaKaMHHHI
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wan TOMOHHAA, Xap OHP KaTTa paKaM 3ca Y3uiam KHYHK paxam-
HHHT VHT TOMCHuMJA Typain. Bynialt mepMmyrauusuu 6u3 Ta p-
THGAU (HOpMAN) NEpMyTamus Ba yHjaa HHBepcusaap (tap-
Tu6CH3AnKAAp) HYK, AeiiMu3. AXCHHYA, w1y paxam/IapiaaH Ty3uaraw
Gomrka xap Oup nepMmyTanuaia, macaitad, 463152 na uasepcusinap
(tapruGcnsaukaap) 6op, uyHKd Gynia 4 nam kwuuk 3, 1, 2 pakam-
Jiap 4 HAHT YHC TOMOHNIA, WYHHHDIeK, 6 nan kuunk 3, 1, 5, 2
pakamnap xam 6 Hmur yur tomonmaa, cyurpa 1 Ba 2 pakamaap 3.
HHUHT YHI TOMOHHZA Ba, HHXOSt, 2 PAKAMH 5 HHHT YHT TOMOHHAA
Typaau. Bysiapunur XaMmacn HHBepCcuAaap (taprubeusaukaap )
aup [Okopunaru (1) mepMyTanusiapuuur (akar OupHHUHCHTHHA
HHBepcuaCcHs 6§un6, KOATaHAaPUHHHT XaMMACH/A HHBEPCHSAP:
Gop.

Ymywman, 1, 2, 3, ..., n paKamaapiaH TY3H/ITaH IepMyTalus-
nmapaan dakar Gurracn (123 ... #) uxsepcusicus (HOpMan), Koaramw
XaMMa IepM yTanuaiap sca ar6aTTa HHBEPCHAIHM GYaaid.

Kearycnna, 1oKopu TapTu6ii JeTepMHHAHTIAD OUAQH HIX K-
puiga, Oepuaral mepMyTanysia HEYTa MHBEPCHS GOPIMIHHH XU~
cobiam Kepak Gynamu. Bus x03up wy Macana OuwiaH IyFy/ia-
HAMH3.

Iepmyraunsza weuta uHpepcus GOPIHLM KYHHIArHYA AHHK.A-
Hau:

NEPMYMAYUARURE XAp KAUCK M PAKAML JHZ MOMOHLOAY J3udaK
Kudux xap Oup pakas Ouran Gumma UHBEPCHS MAUKLL IMadi,”
Gy m paauHuWe MAWKUL IMZAH XAMMA UHBEPCUSAADU HZ
MOMOHUGQRR Y3UOAK KuwiK paKamAaprune conuza mexz. [lep-
MYMAGUAOQRU  UHBEPCUANAPHUNE YHYMUL COHN 30A XAMMA pa-
KAMAGPZA MELUULAL UHBEPCUANAPHURE COHURZA MEHZ.

Macanan, 463152 gan uGopaT ImepMyTALusAArH HHBEPCUSIAPHY
caHaflink. DyHHHT y4yH mepuyTamusiard  XaMma paKkamJaapiu
Kylinnaraua Kysian KeuwpaMmus: aspai, YanjiaH OHPHHUH ypHHAA
TYprad 4 HH ONAMUS, YHMHT YHI TOMOHWAA YHAQH KHYWK yura
paxam (3, 1 Ba 2) Gop, memak, 4 pakammra yuTa HHEEPCHSA Te-
ruutn. Cynrpa 6 ra yramns, YHHHT YHI TOMOHHAA YHAAH KHYHK
Typrra paxam (3, 1, 5 Ba 2) Gop, my caGabau, 6 paxamura Ty pr-
Ta HHBEPCHS Teruuuid. duiu 3 HH ONaMH3, YHHHT YHI TOMOHMAA
YHIaH KHYHK HKkuTa paxam (1 Ba 2) 6Op, wywmur yuyn 3 pa-
KAMHTa WK KN TA WHEGDCUS TEIHINJH. 1 HHHT YHr TOMOHHAA YH-
JlaH KHYHK pakaM HyK, jemak, 1| paKamMura TErumuid HHBEPCHS
AyK; xefiun 5 ra yramus, YHHHT YHI TOMOHKAA 2 GOp, AeMaK, 5
pakamura GUTTA MHBEDPCHS TErHILIH; HUXOAT, 2 HUHL YHI TOMO-
HUla Xeu xaHiad pakam Gyamaranu yuyH, 2 paKamura TeTHIUTH
uupepcus Oyamafian, LWynaai kuinG, GHSHUHT TePMyTANHALA XaM-
macu 6yan6 3+4+2-+1 = 101a uuBepcusi 60p sKaH.

Llynra yxuram, 521634 nan uGopar nepmyranusia 4-+1+2=7
Ta HHB:pCUHA SOp.
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Xap Gup HOpPMAA NepMyTamuAAa, macanad, 123456 na  umeep-
CHAJAp COHH HOJIA TeHr, 6u3 Gy MepMyTauusia HOATA HHBEPCHS
©Gop neG afitamus.

§ 10. Xydr Ba TOK nmepmyTauusiap

TlepmyTanusiapia MHBEPCUAZAPHIHT COHM KydT Ba TOX 6Fm-
wH Mymxud. Macanan, 463152 nepmyramusafari HHBePCUSAAD COHK
Kydr (10 Ta), 521634 narst musepcuiap coun sca Tox (7 Ta).

Taspud. Ilepuymayusda unsepcusirap conu scydm 0jaca,
dCYPm nepMymaus, UHEePCURAAp COnU mo¥ OYaca, mok nep-
symanus QeitiLaaou.

Hopman mepmyTanus, oxatia, xky dT xed xapaiaju, 4yHKH
VHAQ HOJTA MHBEPCHs OOp, HOMAL 3¢a KYDT COHAMP.

Mucon:
155234 — wydt nepMyTauus (6 ta wwmepcus Gop);
613342 — 10K 5 ©m . i
453,21 — 10K . (tra . )
Ba X0Ka30.

§ 11. Tpaucnosuuus

Tabpud. [Tepuymayusdazu ucmaran UKKu paxamuy jaapo
AAMQUMUPUIL — MPAHCNO3ULUA Oeluradu.

TpaHCHOZHUMA HATHKACHAZ GHP NMEPMyTaUyua Iy paKamiapias
TYSWATAH WKKWHUM nepmyTaumsra yraau. Macanau, 356412 nep-
myranusga 5 Ba 1 HH y3apo aJiMalITHPCAK, GUTTA TPAHCHO3HIHUSL
faxapran Gyaamus, GyHHHr HaTmKacuaa 3164562 nepmyranus By-
Ay/Ira KeaajH.

Arap mepMyrtamusia @ Ba b paKamaapHH y3apo aaMalITHPHLL
OunaH TpaHCIO3uLus Gaxapuica, 6y TPAHCIO3HLHA (a, b) waka-
na Gearmaawann. MacadaH, loxopuiari Mucoaza (5, 1) Tpaucnosu~
uws Gawapurau. Ulywra yxwaw, 134256 nepmyramusza (4,6)
TpaHCHosHuMsHE Gaxapeak, 136254 xocua 6yaanu, Oy MepMyTalus,
¥3 nasbaruaa, (2, 5) Tpancmosuuus HaTxachna 136524 ra yra-
A Ba XOKa30.

1, 2, 3, 4, ..., n paKkamiapian TYswiraH Kawiafiup HKK«Ta*
@y,a; . .. a, B2 bybhy ... b, mepmyrtanuard ogaitnuk. Paxar”
a,=b,, ay=b, az=bs, ... a,=0b, TENIMKIADHUHT XaMMACH

Mapiy/L Gyaranfaruna Oy HKKH mepmyTamuss GHp XU, aKC Xoaua
5ca Xap XHJ IepMyTalHsiap ae6 Kapaiaid.

Wkkuta xap X HJ nepmyrauusia 6urra (@, b) TpaHCHOSUIHARK \
Gaxapcak, #Ha WKKMTA Xap XWJ NEPMyTauus XOCHA Oyiamd.
Xakukaran, 6y TPAHCHOBHUMSA HATHXKACHAA XOCHA OY/IraH HKKHTA
Anry nepuyramusga kafitanan yma (@, b) Tpancmoswnusnu 6a-
JKAPCAK, siHa ABBAATH LKKHTA MEPMYTALUAra YTHUIMMHU3 paBiiat-
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Anp. Uly ca6aéau, surn nepMyTanusaap Gup xun 65116 K01~
Tauna sau yaapna Gurra (a, b) TPAHCIO3UIHAHY Kaiita Gaxapug,
ABBAITH UKKHTA XA D X Ha fepMyTauuara yrum xey MYMKuH 6y1-
Mac sju. .

7 Ta paKamJaH xamwmacu Gyau6, n! ra Xap Xm1 mepmyramus
TY3HIO MYMKHHJIHIH Guara MabayM. Ulynuur YuyH, 6y nlra nep-
MYTAUHSAHHHT XaMMacuia 6urra (a, b) TPAHCIO3UIUAHK Gaxapcax,
AHA Ywa 7! ta TepMyranus xocua Gynanm,

Mawnrap

1. Ym6y:

123346, 124536, 321456, 563421,
156123, 321651, 214365, 614253

NepMyTauusaapaunr xap Kalicucuna mewra MHBEDCHS GOpaurunu canad, xajtcy-
aapu msym B KaliCHAaPH TOK skanmmm AHAKTAHT,

2. 87654521 TiepMyTaunsia neura HHBEDCHS Gop ?

12,3, n—1, n paxavapran TYSHITaH n(n—1)(n—2) . . . 439,

nepMyTaumusia meura HiBEpCHa Gop?

4. § 8 para (1) TIEPMY TAUSIADHIAT HeyTacy KYPT Ba mewracu TOK 9KaHHHn
AHPK AaHT.

3. Kyituzarn HepuyTaunsaapaa kypeariaran TPAHCNOZ NS ap Gascapuncun;

7121535 na (2.3) TPAaHCHO3HLHY,

2356741 na (74) . .
6473125 1a (6,5) » .
1542367 na (1,3) » .

7654213 na 4,2 .

6. 596341783 nepMyTaunsna (4,1) TPaHCHO3UIHs Gawapuaranya; 1)4 821 pan
HIrapu  Typysun PaKamiapra Teruurin HHBEPCHANAPRHAT COHH, 2) 4 Ba | jay
Kelinn Typysun Pakaymaapra rernmigy MHBEPCUATAPHUHT Ccony Ysrapmacanrann
TEKIHPHO K pHar,

7. 73514 Ky HepMyTanusinp, iy mepMyragusna HCTadral  Tpancnosu-
RHSHK Gaxapcak, T TlepMyTauus xocua GFaumnnn TeKIHPUG K§punr,

8. 2457316 10 nepuyranasza moranray TPANCHOSHIIAHI  Gasxapeak, ey
MEPMYTANHA XOCHA G auritmny TEKUHPHG K puhr,

9. 88 naru (1) niepyyranusnapiimny aMMacita (2, 3) rpancrosmumang Ga-
Hapcax, fma yuwa (1) TepMyTaNIsIAp XoCHL ¥ ammmng K¥pcatunr,

§ 12 ﬂeTepMHHaHTHHHI‘ TabpUpu

Aumn ucranran TapTaGan AeTepMUHAHTHHNT YMyMuii Tabpucura
yramus. Bynunr Y4YH, aBsao, HepMYyTanusia puinr Xoccarapura
noup 68‘1‘:3}{ TeopeMaﬂapuu HCGO’IVIHLL!HMHB J103UM.

I-meopena. bumma MPAHCIO3 UL Y Hamuxcacuda nepuy-
mayusnune HCYPHM-mok nuzy V3eapaou,

HUcGor. Aspa, IepMyTanusia Enma-gy TYPran ukxu £ pa [
PaKamuu ysapo AMMAMTHP ALY KYPHO uukaiiink, Mepmyranusuy

Ak(B (2)
KYPHHHILAA &3um MYMKHH, Gyuna k wupr 4an TOMOHHAATH Paxam-
18D TynaaMunm A 6unan, [ punr VHI Tomouumarn Pakamaap
TYOAAMHHYN sca B Ouaan Gearunani,
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(k, 1) Tpancnosuuusanu Gaxapcax, (2) nmepMmyraiusian
AlkB 3y

nepmyranusira: yramus. By Tpancnosuuus warmkacuga A, urymnunr-
ZeK, B TynaaMHumr Xap GMp pakamura TETHILTH HHBEDPCHSAAP COHI
Yerapmaiian. Uynks (2) na A tynaamzard xap GHp @ paKaMHHHT
YHT TOMOHMAA Kannalt pakamaap Typran Oyiaca, (3) ma xam
Q@ HUHT YHP TOMOHHMAA XYJAAH Yura pakamaap Typauu. Jemax, (2)
Ba (3) Za @ paKamra TeTHULTH WHBEPCHAAAD COHH OHD XHJ 3KaH.

(2) Ba (3) marm B tymaamuunr xap Oup b pakamu xaguga xam
XYALM WIYHH AHTHII MYMKHMH.

(k, I) Tpancnosumus natikacuza daxat k &xu [ ra Termmim
MHBEPCHAJNADHUHT COHHTHHA Yarapaiu. Xakuxartau, k<! Gyaica,
(3) ma [ ra termuwm uuBepcmsiap (2) Jarhra xaparanja OurTa
oprug [uynkn (2) xa [ paxamu £ OuaaH WHBEPCHS TAMIKUA STMAi-
mu, (3) na—TawkHa sranu; mynaal kuaud, [ Hunr B Tynaamaary
paxamaap GuJaau Tysran HHBEPCHSJIApUra Ana £ Guiau Tyarau Gurra
MHBepCHACH Kyuwuaau]. k>[ Gyaca, (3) Aa k HMHT TAaWIKWa 3TraH
uHBepcusiapu (2) marura xaparanaa 6utta kam [uymkn (2) na &
pakay / GmiaH MHBEPCHs TAIIKW/ 5Tafd, (3) Ja—TAIIKWI STMANAN;
wmynaait kuan6, k Hudr B Tynaamparn  pakamuap Guaas Tysrau
MHBEPCHANAPHTHHA KOJLH].

JIlemak, €HMa-én TypraH HKKH DAKAMHH y3apO aAMalTHPCAK,
NIepPMy TAIMAATH HHBEPCUATAD COHU GHTTA OPTAAHM CKH GHTTA KaMasi-
[u, OYHUHI HATHKACHAA 3CAa KY (T HepMyTamus TOK HepMy-
TALMSTA BA TOK MEPMyTauus xy QT mepMyTaupara yraiu.

Arap (3) nepmyrauuasa &uma-&H Typrai GOIKA HKKH PAKAMHI
aIMaTHPCAK, HHBEPCHSAJIAp COHM fHA OWTTA OPTALH &KH OHTTA
KAMAsH Ba, HATHXKAAA, XOCHA GYAraH y4nHdd NEPMyTAUUSHHHT
KyT-TOKAUrM aBBaATH (2) MePMYTANMAHHKH OmJaH GHD XMa 6F-
JaiM Ba XOKA30.

Iynnait kuau6, (2) nepMyraunsiia énvma-8H pakamaapian xydr
MapTa TPaHCHO3UIMANAD Oa¥apcak, NEPMYTANHAHHHT KYT-TOK-
JIMTH ¥3rapMafiiu, TOK MapTa Gaxapcak—ysrapaiu.

DHiM, aAMAlUMHYBYH k£ Ba [ pakamaap OpacHaa m Ta €y, Cy,

.. Cp PAaKAMAAD MABKY/, ABHH IEPMYTalHs

Akcey ... cnlB (4)
Kypundwra sra, fefiiuk. By nepmyrauusaan:

Alcyey ... cykB (5)
nepMyTauuara yTum Tanal xuaunanu. Bywu Kyitngarnua Gaxapuin
MyMKHH: K HM aBBax ¢; OuaaH, CyHrpa ¢, 6uiaad, ..., yHEaH

KellHH ¢,, Guaan Ba 3Hr oxupaa / Guian anmamithpamus. Hartwxa-
Aa, Enma-&u pakamaapian m+ 1 mapra TpaHcnosuuus Gaxapram
6ynamus.
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Oumu, [ HU €, Ounam, CYHTPa Cp—y OWAAH, . .. BA, HAXOAT, ¢y
6uaan anMamTHpavus. By BakTia ana &uMa-8H paKamJapian mta
Tpaxcnosunys Oaxapuaran Gyraid.

Jlemak, (4) nan (5) ra yrumga éama-8d pagamrapaad 2m-1
{ToK) MapTa Tparcmosumusa Oaxapamus. Bynunr matnmxacuma, Mab-
JIYMKH, TEPMYTAUHAHUHT KYDT-TOKNUTH y3rapaiu.

2-meopema. n ma paxamdan my3uiear n! ma nepmyma-

1
HUANAPHUHE "Tz‘macu acygm a Xyodu wyrwacu mox.

Hco 7 Ta pakaMmjaH Tysuara# 7l Ta NepMyTamMsSHUHT I
‘raci Kydr 'Ba S Tacu TOK 6yacuu. Bus, macanan, r<ls (anu xydr
TepMYTAUUAJNADHUAT COHK TOK MepMyTauusaaapHIKUIan R'/JM) ne6
thapas KHIANJIMK.

Mabrymiy, XaMma n! Ta meoMyTanusHuHr xap Oupuia Gurra
TPAHCIOZHIHSAHK Gaxapcak, Aua yuwa 7! Ta(iemak,ymar1a mydr
Ba yIua § Ta TOK) NMepPMyTamus XOCHJ OY/IHIIM J03UM.

AMMO GHUTTA TPAHCHO3HIHS OW/IAH NEPMYTANUSHUHT KyPT-TOK-
JWTH Y3rapagd, AbHA T4 Xap XuJ Ky QT mepmyTamus xap
XHJA TOK IepMyTanusiapra Ba STa Xap XHJ TOK HePMyTamus
xap xux xyT nepuyramusiapra yragd. By sca suma yma nl
Ta MEPMYTANASHUHT XYM Y3M BYXKYAra KeIMACHHIHHH KYpcara-
7M, YYHKH 3HIM TOK NepMyTanmuszap r Ta, xydriapu sca s Ta
(5'BHU TOK MepMyTALMANADHAHT COHH XKY(DT NIepPMyTAIHsIa PHIKIAAH
xam) 6yau6 koraam. Ly caGabam, r<s neran Gapas HOT§Fpu
BKaAH; r>S HUHT MyMKHHIQMﬁCJIVLl‘[{ XaM XyJId IyHAait ucGoT Ku-
auHanu. Jemax, r=s=%.

Macanan, 1, 2, 3 pakamaapsan Tyswiran 3!=6 mepmyrauus-
HHHD ydrack Ky(T Ba yuTacH TOKAUP.

123, nepmyTanusaa HoATa MHBepCHs 60p;

132 B 6urTa . %
231 » HKKUTA " 5
213 » GuTTa "
312 » HKKHTA "3
321 % yuta % P

Ilyura yxwam, 1, 2 pakamiapias Tysuarau 12 mepuyramua—
wydr Ba 21 mepMyTANHS—TOKAUD.

Suau jerepMuHanTIapra yramus. VKKHHUM Ba yYHHYH TAPTHG-
M ETePMHHAHTJAAPHH OJAMIHK:

an Ay
Ay Ay

= Ay — G1ala1-

Ay Gy G
Uyt Qg Gy | = Qulylsyt+ G130esdart C1s@als—
Qa1 G5y Qg — 1975905 A1p3n a3 — Audpalsy
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ABBas, HKKaJa JIETEPMMHAHTAA XaM Xap Gup saementun udo-
JlanoBun  XaphH\HT  MACTHHATH  PAaKAMJIADAAH GHPHHYHCH Imy
SJEMEHT TyPraH CATDHHHT HOMEPHHH, WKKMHUHCH 3ca Wy sie-
MEHT Typra yCTYHHUHI HOMepHHH GHJAHPTaHHHH TabKHIIA0
yramus. Macanas, OKODHAATH MKKWHYM JETEDMUHAHTAA dg 3ae-
MEHTHFHT  yUMHYM CATp Ba OMPMHUH YCTYHAA TYDraHuuum K-
pamus.

Mkkunun TapTuG/n ICTEPMUHAHT WKKUTA: Oy s BA —dpatly,
XaIHUHT aare0panK WUFUHAMCHTA TeHT Ba Xap Oup Xan geTepMu-
HAHTAATH WKKU 3J1€MEHTHHHT Kynafitmacuaan u6opar. MnrauanHuur
XaJAnapura JAMKKaT KWICAK, KYHU/AruHH KYPaMu3: ¥ap 6Hp Xaiar
SJeMEHTaPHH WYHAAl TapTuGia E3raHMH3KH, HATHIKAAA MKKata
Xamia xam GUPHHUM Typran Homepiap TapTiG Guaax (apean 1,
cyuarpa 2) &sparam, AbHH yaap HOPMA/ NEPMYTALUS XOCHT KHATAH;
MKKHHYM Typran Homepaap sca Oupunum Xamma 12— xydr
HOPMAJ TepMyTAUHAHH, UKKMHUM Xaina 2]1—HHBEPCHSCH TOK Hep-
MYTALHAHN TAUIKHA 3TTAH.

Lynn Xav 3BTHOOPTa OJaMIMKKH, WKKHHUH HOMEpJAapu i y(dr
NepMyTAIMAHY TAUIKHI STTAH Ay e, XA XYAUM Ay, KyNakTa-
HUHT §31, MKKHHYHM HOMEDJAPH TOK NePMYTAUUAHH TALIKHA STraH
— @ty XATHEHT MIIOPACH 5CA @y, KYNAHTMAHMHT .HINOPACHTA
Teckapu. bus OyHM, HKKHHUM HOMEpAAapH XY(DT NepMyTAmUAHK
TAIIKHA STraH Xan Y3 Wmopacu OuiaH, MKKHHYM HOMEPIApH TOK
MepMyTAUMsHU TANIKWA 9TraH XaJ 3Ca TeCKapu WHmopa Ouian
oauiraH, ne6 aframus.

Wurnsausunr xap 6Hp Xafura JeTePMUHAHTHUHT Xap GHp caTpu
Ba Xap OMp ycTyHMjaH paxaT GMTTA SAEMEHT KHPIaH.

Huxoar, wyHra AuKKaT KuaadinkKu, AUFAHARAAIY XaAIAPHAHT
conn 2!=2 ra, ABHM HKKHTA PAKAMIAH TYSHATAH NEPMyTaUMsiap
COHHMra TeHr.

Vikkustan TapTHOAM [€TEPMAHAHTHH TY3WILAArH 6Y KOHYHHAT
YUHHYK TapTHOAN [@TEePMHHAHTHH TY3HINAA XaM TAaTOMK STHIAMH.
XagukaraH, yuuHuM TapTnGau AeTePMHHAHTHH H(DOIANOBUN anres-
pauK AHFMHAM OATWTa XaunaH Tysuiran O6yaub, xap GHp Xan
JETEPMHHAHTAATA y UTa SJCMEHTHHHT KynaiTmacuzan wuGopar;
arap xap OHp XaAJari 5J1eMEHTJapHH YJAPHUHT GHPHHYM HOMEp-
aapu Taptu6 Gunan (apHu 1,2 cyHrpa 3) éswaagurad KUIHG KOH-
JAWTHPCAK, Y X043 XaAJMapHUHr WKKHHYE Homepaapu 1, 2, 3
TaKamsgapnan Tysmaran xamma 123, 231, 312, 321, 213, 132 mep-
MYTALMANAPHH TAWKHI  5TaJH. AMreOpauK HUFHHAHAD HKKHHUK
HOMepaapn Ky (T MepMyTanusiapHd TAUIKMA STYBYM AaBBAJITH
yuTa xaj (kynafT™a) y3 HIIOPACH GHJAH BA WKKHHYH HOMEpAApH
TOK mepMyTaums/apHH TALIKKJ 3TYBUH KeHUHTH yuTa Xan (Kyma#r-
Ma) Teckapu HWOPA GMIAH OJNMHTAHHHH KYPAMH3. VIMFMHAMHHHD
Xap Gup xanura AeTEPMHHAHTHUHT Xap GHD CaTpH Ba Xap Oup ycTy-
HHJaH (akaT GHTTA 3JAEMEHT KHDAiH. ﬁnrnu}m}:{am XaANapHUHT

3

P, Hcxaunapos
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COHH Y4 paKaMian TYSW/JraH NePMYTANUSIAPHUHT COHHra, .'bHH
3!=6 ra Teur.

Yuyman n-1apTu6au ACTEPMHHAHTIADHH XaM, IKOPHAA aHMK-
JiaHTaH KOWYHHATrA aman Kuaub, 2- Ba 3- TapTHOIM AeTePMUHAHT-
sapra yXmartu6 rtabpudaaimus.

n- TapTHOAN J€TepMUHAHT €6 KyAHIATHAEK CHMBOJHM aTafi-

MH3:

ay arx Az & . Q1n
Ay Ay Gy . . . Gy,
D=la; ay, a; ... as,
A Qy Ay . . . Gy,

2-TAPTHOIH JETePMUHAHT 7t Ta CaTp, 7 TA YCTYH Ba n® Ta ane-
MEHTTa 3ra, GYHAA @y, oy, Qgg, . @y, dJeMentap GHPHHTH
(60 11) AUATOHANHH, Ayn, Bgpn —1, 5 @, OVEMEHTIAD MKKHUHUK
JAMATOHATHY TALIKAI STAIH.

[Oxopuna afitmaranra Mysoduk, ym6y TabpudHu Gepamus:

Tavpud. n-mapmubrun D demepmuranm xyiudazuna mysur-
2an n! ma xadnume aszebpaur iuruniucuza mewe:

I. Hurundununz xap Oup xadu demepmunanmoazi n ma s.qe-
MERMHUKZ Kynaimmacudan ubopam. Azap XA0LAPRUHZ XAMAMa-
cuda daermenmiaprune Oupunwu Hosmepaapu mapmuG Ouian
(nonu 1, 2,3, ..., n)ésuica, unkuniu vomepaapu 1, 2,3, ..., n
PAKAMAAPOAK MYSUAAOUZAH N MA NEPMYMAYUARL MAUKUL
9madu (AbHH GHDHHYM Xajl S1eMEHTIAPUHHUHT H K KHH U H HOMED-
J1apu GUTTa NepPMYTANMAHH, KeHHHIU XA/ 91eMeH T IADHHHHT ¥ K KK 1 H-
Y M HOMEPIADH HKKHHYM GOUD NePMYTALMAHM, YUHHUH Xai aue-
MEHTJADUHUHT HKKHHYM AOMEDJAPH YUHHYH IePMyTAUUsTHI UQo-
Hanafiad Ba X. K.).

Il. daemermaaprune uriunn romeprapu Acydm nepiyma-
HUANAGPHU MAUKUL SM2AR XQ0Aap Y3 uuopacu GUAAH, mOK nep-
MYMAYUALAPHE MAUWKUAL IM2AK XA0AAD 3CQ meckapu uuopa

Ourar 0Aunadu; nemax, AUFMHIAMHMHT XyJU(H %Ta Xaau y3 umo-

n!
pacs GunaH Ba 5Ta Xaau Teckapu uuopa GHAAH OMHHAMM.

By rtabpudaan aetepMunanTHu 1(oJa0BUM HUFHHAMHHHT Xap
6up XaauHu

(=a,a,a,...a,, (6)

WAaKIAa E3UIT MYMKHHJHMIH K§punagn, 6yHAa HKKHHYU o, oy, ag,

, @ momepaap 1, 2,3, ..., n pakamiapiau Ty3wiraH Kaujiaii-

AMp NEPMYTAUMAHH, 7 5CA 1Y MEePMyTALUAIACH MHBEDCHSAADHUHT

conunn Guaupanu. Hdemax, r xydr 6yaca (6) kynakitma ys nuo-
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pacu Ouias, r TOKX Gyaca, 6y KymaiT™Ma Teckapu umopa Guia
ONUHANH.

(6) naH IIyHAal HATH)KATA KeJAMH3: KYMalTMajard sMeMeHT-
JAapuuUHT GUPMHURK HOMeprapu 1 Aa £ raua Aasom sTuih Oy Xaa-
ra xap Gup caTpiyH (axaT GMTTa JIeMEHT KMPTAHWHH KYpCaTaiu.
Wikkunun nomepaap xam Gupop Taptubia &suarad yma 1, 2, 3,
..., I pakamiapias ubopar Gyaramu ydyn, Gy xaara Xap Gup
yeTyHaaH xaMm dakar GMTTa 5]eMEHT KWDPTaHUHH KYpaMHs,

Ilynpaii Kuiu6, 2-1apTHOIN JEeTePMHHAHTHH

al
D= E(_l)ralu,a‘lagah; ce By (7)

n
KypuHHuIAa €3a OJaMmus.

(7) HMFMHAMHUET KYIIMIyBUMIApHHU GyHnaH Keftu, n-tapTus-
a@ D jneTepMHHAHTHMHT Xajxaapu e araimus.

Bab3an, AeTepMHHAHTHH HOJATOBUM HMFUHAKMAA YCTYHAADHUHT
HOMepaapu Xap xui xapdaap Ouan xam Gearuiananu. Macanan:

nl
D= ¥(—)a,a.a, ...a,

JleTepPMHHAHT XaAJapUIarH 3MCMEHTaDHHHT CUPHHUM HOMEp-
sapu tapT6 GuiaH E3MATaH XoaAa ymOy TyUIYHUaHH KHPHTAMU3:
Xa[VapHHHT 3JEMEHTIAPUAATH UKKMHYH HOMEDIADHIAH TySuJrai
aBy...0 Ba hpv...o mepMyTanusaap Oup xuwa Gyaramaaruna, D
IETEPMHHANTHRED (—1)78;, 8yl . . . By B2 (—1)000,05, . - . @y,
XajJapuHd Y X1Iam, ake xosaa 6y xajjapHu yXxmaumumac nek-
mu3. Jlemax, (7) HAFMHAMHMHT XaMMa Xa4Japu yXmamMac, 9yHKH
6y Xajiap 31CMCHTIADHHWHT HKKUHUM HOMEDJApH Xap Xl mep-
MyTanusiapHu ubonasaimu. .

Mucoa. 6-rapru6an D getepmunant 6!1=1-2-3-4.5-6=720 1a
Xaauuur aareGpavk fMFMHAHCHIaN uoopar Gyaub, Xap 6up xan—
JieTePMHHAHTHHHT Xap Gup CAaTpu Ba Xap Gup ycCTyHu1aH OuTTajan
oapHrad 6 Ta sneMedTHHHr Kymafitmacura rtenr. By ymaditmana
aBpax GUPHHYM CATpP, CYHCPA MKKMHUM CATD, YHIAH Kefnu yuuHuH
carp, ... SHI OXHpAA 6-CATD SJEMEHTHHW OJcaK, OMDHHYH HO-
Mepaap TapTH6 Owiad €suaran OyaaaM, HKKMHUH HOMEpJIAp sca
1, 2, 3, 4, 5, 6 pakamaapian xanaafaup INepMyTauusHu TAUIKUI
stazn., MKiuHun nomepaapu ky(T IepmyTanpsiapd udosana-
ran 360 Ta xai §3 WulOpacH GMIaH, TOK liepMyTanusaaphu ugo-
nanaran 360 Ta Xan aca Teckapu uulopa Guian onmHajH. Macanan:

(1) 1305105500553 050
JaH  pGopaT XaAHWHT Kaniali nmopa OuiaH OJNMHMUIMHM aHUK-
Jafuk. Mkkunun Homepaapaad Tyswiran 415632 mepmyrtamusia
8 Ta umpepcus Gop; aemax, r=8, (—1)%= 41 6yauo, kynafrma
Y3 wmwopacu Ouias oaunagu. Arap @y =2, dy=—b5, ag=3,
a*
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A= —2,a55=1,00= —4 necaxk, 6y xan2+(—5)-3:(—2)-1 (—4)=
= — 240 ra Tenr Oyiaau.
Duau, MacanaH:

(— 1P 01305 055005%5: %50

nan ubopar Xaz Gepuaran Gy/Ca, HKKHHUN HOMepAapAaH TySHATaH
315642 mepuyTanusaa 7 T4 UHBEPCUA GOPAUTHHU KYpaMus; AeMaK,
=7 pa (—1)7=—1 6yaus, Kynafitma TECKAapH HIOPA Gunan
onunamd. Arap @p=1, da= —3, ag=—1, Qu=—2, G- 1,
Q=4 pecay, @plyds;@acdunder™ 1-(=3)-(=1)(=2)-1

6yand, OWSHUHT XafuMu3 (—1)7-(—24)= —(—24) = 24 ra Texr
Gyaand.

Mawxarap

1. (—17a55052a040:1053 XALHWAT kaugaii Mmopa GHAQH ONMHHEIIKHI aHMKAANT.

2. (—1)7Ay3g554045051057 006 RAAHURT KaHaait umopa OMAaH  OAMHMIIKHI
AHUKIANT

A Yy apantss xoMa o526 w1, 2,3, 4, 5 paxawnapian 1v-
3paran KaHAAWAMD NEpMYyTauus SKaHMHH spHGopra oaub, « Ba B HH MyHAAH
CARMAHTKI, %a4 §3 MUIOPACH GHAQH OAMHALUraH GYACHH.

4, (—1) @110y, 05301485; FMI3 & BL f wymxail TaHaaRCHHKK, Oy Xal Teckapi
Jwopa Gmaa-+ oNMnARWrai Gyacui.

B Cyprian TapTHOA JCTCPNHRANTIN HPORATOBH

= A (= 9a1,02,355,Pa,

FiUFAHARHN EHUNE.

b erapTHban JCTEPMANAHTIATH GHPHIIH AMATOUALS SACMEHTIAPHHIIT K-
naiiTmacijan HOOpaT Xan KaHjail mmopa Gunan oamHaw?

o A-XapTHGNR IeTepMHFANTIATH MKKHIAH AHAIOHAKD SICMEHTAAPHNHKT -
nafirMacunan néopar Xai Kanfail nuopa Ouaas oau amu?

8, [leTepMHHAHTHHHT Tabpuduia Qoinanznnd, Ky RIIArK AeTePMUHANT HOATa
TeHr SKAHHHA MCOOT KHIHKT:

ay @ 4 Ou
Gy g A O
0 0 0 0

ay Ay Gs Aa
§ 13. JleTepMUHAHTAAPHUHE acocuii xoccanapu

By naparpadzia ACTEPMUHAHTAAPHUAL MYXHM XOCCanapHUHi Ky~
pub yTamus.
ABpan Kyi@mparu Teopemandpii ucOOTAANIHK.
1-meopexa. n-mapmubru D Odemepmuranmuune xap 0up
campu 8a xap Oup yemynuoar Gummadan OAUHZAK N MQ d4e-
MeHmOaR My3UA2aR:
(=),

Wz

iBugs s g Q-+ Vg (8)




[image: image35.jpg]oal

§ 13, IETEPN MHAHT/IAPHUHE ACOCHH XOCCAZIAPH 37
Ry
xynaamma wy D demepmunanmuune xadudan ubopam; Gynia
7 KypcaTkuu GHDHHYH HOMEPJIAPAAH TY3HJITAH:

B » e o ©)

nepMyTalus ATl HHBEPCUSAIAD COHUHH, S KYPCATKUY 5Ca MKKHHUH
HOMEPIAPAAH TY3H/raH:

BB B By B (10)

MEDMYTANUSAATH HHBEPCHAIAD COHHHM Hdoiaaiin.

Hc6or. (8) xymafitManunr ukkura @y, B @, XAUBHH §32DO
aamswtipamus. By Bakraa (9) sa (10) mepmyrammsiapaa Gur-
Ta TpaHcnosuuus Oaxapuiran G6yaub, yaap

[ E P T . (11)

Pafao o B B Ba (12)

nepmyTanusaapra yrain. Byaapmarm muBepcussiap COHRHE, MOC
paBulifa, r’ Ba 8 Guaan Gearunab, xylunaarn xynaftTmanun Ty3a-
MH3:

Ba

(—1)””’[: -

oo BT (13)

. [ - Y i
ap g a8’y “n'n

(9) Ba (11), mymnaraex, (10) sa (12) nepMmyrauusaapHunr
KyPT-TOKAMTH XD Xux Gyaramm yuayw (§ 5 marm 1-reopemara
MmyBoduk), r—r’ Ba s—s’ allupmanap Tok COHIAPAAH MOOpAT Gy~
U6,

’ (r—r)+(s—s)= (r+s)—("+¢")

altupma xydr connn Guagupamu. [emak, r+S sa r'+s’ conaap-

Pt
HEHT Ky QT-TOKAUTH Gup Xua sxan. Ly cabatnn (—1)"+S=(—1)"
6yau6, (13) xynaiitva xymmw (8) KymadTMaHWHT Vauaup.
[Oxopunarn mynoxasanu cyuru (13) kymafitmara nncGatan Tax-
pOpAal, YHEHT HMKKHTA KYN4ATYBUMCHHM ¥3ap0O  aiMawiTHpcar,
(—=1)7"+"= (—1)"+= (—1)"+5 TeHIIHKHW XOCHI KWIAMH3 Ba
YHUHT XaM (8) KYymafiTMAHMAT §3H SKAHMHU KYDAMM3 BAa XOKa30.
nuam, (8) xymafitvaza WKKHTAlaH KynalTyBuwapHu Y3apo
anMawTapa GOpuG, WIYHTA SPUIIAHINKKH, OHDHHUM HOMEpAApH
Taptud Ouian Koiiamran kynadtMa xocua Gyacun. Jlemak, Gy-
HEHT HaTwkacHga (9) mepmyTamusajaH, MHBEPCHSIADUHUHT COHH
HOAB Gyaran wopman 123 ... n mepmyrammsira, (10) nepmyTranus-
JaH sca MHBEPCHA/APHHHHT COHM, MACAldH, o I'a TeHT Kauuaimnp
Mhy ...k, mepumyTanmusira yramums. By Baktia, 10KOpHAArH My.so-
Xasara Gunoau, (—1)"+$=(—1)"*=(—1)? 6y1u6, (8) kynairma

(1) anaz, ...am,

wakanu oaasu. By sca—xyaan D neTepMulaHTHHET XaAMAHD.
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2-meopena. n-mapmubay D demepmunanm sHa Yuoy

n
D= % (—1° @ a2 .. @m

furunduza mene; Gyroa xamma xad.aapdazu dNeHEHMAAPHUNE LK-
wunul HOMepAApY mapmub Ouian ésunzan 0yaub, Oupuniu
By Bay ve B, Homeprapt 1,2, v 1t paxamaapoar my3sunar
Gapua nepmymayuiiapri agodaraidu. s sca Oy nepuymayis-
aapiazi UHBEPCUAAAD CORURL 6uadupadd.

Wc6or. (7) AMPUHAMHAAT HCTAJAraH

(—1)" @is, @20, - - - Aney (14)

XaauHu onu6, yHaars Kyna#TyBYHIaPHH WKKHTAZaH WIyHpai azn-
MAITHPARAKKKH, XaIHHHT HKKHHUM HOMEPJAPH TAPTHO Guaan WKOokH-
namu6 KOJCUH.

By saxtaa (14) xan 57EMEHTJIADHHAHT GUDHHYHM HOMEpJapuiat
TySﬂ]ll'ﬂH HOpMaJI nepMy’rannﬂ, HHBEPCPUI}[GPHHHHI‘ COHH § ra TeHr
8 B, ... B mepmyTanuara yragu. Lynunraex, 6y Xax sJaeMeHT-
}[apﬂHﬂHF WKKUHYIH Homepnapﬂnaﬂ H60p3'\" Ba HHBePCHﬂJ{apYIHHH]‘
COHW r Ta TEHT & Gy ... On TIEPMYTALHA HOpMaJ TepMyTamuara
yranu. .
1-reopemara OHHOAH, (= 1y =(—1)P+r= (—1)p+0= (1)
6yau6, (14) xan

(—1)*aps a2 - - - Bapn (15)

Ky PUHUILHA OJIaJH.
(7) HuFUHAKHART (14) naum Gouika, ABHH (14) ra yxmaummac

(— 1) @ G2, - o Oy (16)
Xaauja XaMm lOKDPP[Aa\'HﬂeK anmam’rhpumnap KHJICaK, ¥
= LR ag’_,? % g q’s’,," (17)

waganu onanu. Bynna (15) Ba (17) xaanap yxmammac. '—lyﬁxn Gy
xajuap yxuwam 0yaca,

ByBy ... Poopa B8 ... By

nepmyTauusaap Oup Xua Gynaau. By BaKrad, S/EMEHTIADHUHI
GupHHYM HOMEpPAApH TapTHG Oniad JKOHIAIIANUTAH xuu6, (15)
pa (17) xamnapaard KymaiiTyBumIApHN  KaiTanan aaMamTupuo
wnkeak, (15) xaa (14) xaara sa (17) xai (16) xaura_ yraau.
dapasra kypa (Bifs - - - Ba) — (38} ... B,) Oyarauu cababau, aj-
Garra (@, . .. On) = («\a; ... a,)lerai HATHKATa KeIAMU3, SABHU
(14) Ba (16) xazanap XaM yxwaum Gyanb Komaan. Ammo Oy xan-
Jaap YXUauMaciup.
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duaw, (7) HMFHHIMHUET XamMa Xapnapuja KynahTyBuUMIADHH
IOKOPHIATHACK aIMAIITHPUG HMKCAK, TEOPEMAHH HCOOTIAfAHTaH:

nt

nt
D= Y (=1 au, an ... Gu,= =1y amap ...apn

TEHIVIUKKA KeJaaMus.
Macanan, 5-tapTu6au feTepMHHAHTHHAT

T Qs Ay Ay gy Ay

jan u6opat Xaxunu onainuk. Mkxunum Homeprap tox 45132 mep-
MYTAUMAHM TANIKHA STTAHH Y9IYH, Xaji TECKAPH WIIOPA GHJIAH
oaunrad. Kymafirysunnapuu ysapo anmawrupud, 6y XaaHu

T Qsy Qgg Ay Ay

maKaa €3cak, sHiM OMPUHUM HOMepAap XaM Tok, 35412 mepmy-
TanuaRu udopanaiauran 6yaanu.

By Teopemanan eiiuH jieTe pMHHAHTAAPHUHT ACOCHH Xoccanapu-
Ta YTHIINMH3 MYMKHH.

1-xocca. Jemepnunanmoa xanma camprap smoc yemynaap
Kuaub é3uaca, 0emepMUHAHMHUNZ KuiiMami Yyseapmaiou.

Hcb6or. n-raprubau:

Ay arp © @n
Q1 Gy ... O il

D=| -+ - oo =D 1)Tan, ax, ... G, (18)
A A ... m

JeTEPMUHAHTHH OJUG, YHHHT Xap OHD dp; SMEMEHTHHH @, 37e-
MewTH ypuura &saiimk. By Bagraa:

Qyy [23%% St Qny
| a a, P2 2
p=| @2 Ay P l= (= 1) Qa1 @2 as - . . @ayn (19)
Qn Qm ... Qun

JAeTePMHHAHT XOCHJM Gyaaiu.

(19) imrnnn 1oxopusa 2-teopemana aiitmaran ycyaza D ge-
TEPMHHAHTHHHT 9JeMeHT/Iapujan Tysuarad. Jlemak, yma Teopema-
ra Gunoan, (18) Ba (19) HAurmuamaap Gup-GHpHra TEHT, SBHH
/"= D. llly 6unan Gupra, D’ gerepmuHanTHMHTr D faru xamma
CATDJAPHH MOC YCTYHAAp KHAHG E3MII HATHIKACHAA BYXKYAra KeJ-
TaHuHU K§pamus.
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Mucoa.
3 4 3 7 "
L7 15| = |4 15|=4—28=I1T.
1+ 0 5 1 2 3
2.2 —3 4|=0 =3 1|=—18+10+45—4=33.

fl3 1 6| |58 4 6

JleTepMMHAHTHHHI XaMMa CaTPIAapHHH MOC yCTyHJIapH Guiaad
aaMaurTapuun Gy ﬂeTepMﬂHaHTHl/I TpaHcm o3umudAIam ﬂeﬁ
arajaaju.

ﬂeMaK, Tpa HCNO3UNUAJAII HAaTHXKACHAA AeTepMu-
HAHTHHHT KMiiMaTu yarapmadi(u.

2-x0cca. Jemepuunanmoa ucmarzar ukiu Yemywui (éxi
UKKL campHit) §3ap0o AAMAUMUPCAK, OEMEPMUHARMNURL gparam
nwopacuzura y32apaou.

Mc6or. By XOccauH YCTYHIap YUyHTHHa HCOOTAal xudos,
uyHKH 1-Xoccara Kypa, CaTpJapH# Xap BagT YCTyHa1ap Kxuan6 ésa
0JIaMH3. 7-TapTHOIU:

an Gy e . Gy Y e . G

Ay Qo T » i as L. . Qo
D= . .

Apy Qn2 .« e Qny. P P (7

KeTepMuHAHT Gepuiran OyacHH. By AeTepMUHAHTHUHT, Macasai,
HKKiTA p- B V-YCTYHIApDHHH ¥3apo anmamtapeax, ymoy jerep-
MHHAHT XOCHI Oyaamu:

ay Gy L@y - . G e
Ay Qg ce.oan . . Gy R
D1= . 5§ ¢ e woa e m oW @ ma % ey 2% = & = »
An1 An2 N XN Qpy. . - . Gan

Kypamusku, D pard p- yCTyH Guaan |, naru v- yerys Ba D ona-
v~ yeryw Guaan Dy paru p- yeryw Gup Xwi. Dy jeTepMuHant-
HUHT HCTRJATAH XaAHHH ONaiJIui:
(— 1) Qe @3 .o Qov oe Qi oee Qg™ (20)
Dy na a saement D pmarm k-catp Ba p-yCTYHHH, Qg SIEMEHT
5ca [-caTp Ba V-YCTYHHH HIOFOX STaid, WY ca6abau 6y (20) xan-
HUHT MOIOPACH:
L R | (A)

epMYTAMMSAATH HHBEPCHAAP COHH OWAAH AHMKJAHANH.

* Bynaa, Kyaaiawk yuyH YCTYWIapHHHT HOMEPIApHiM Xup XuI Xaph-
aap Onaan GearmaampK.
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Qiay @23, ooy Qhyy o ovy Alpy oo, Any  DICMEHTAAD JETEPMH-
HOHTHUHT TYPJIH CATPAApd Ba TYPJAH YCTYHIApuia TYpranu yuy,
TETHUAH HUIOPA GHAAH OJMHTAH:

Qi Gy .. @y oo Ay o Gny (21)

kynafirma D nunr Xamnan uponanaiing. 10y Xagsuer HIopacHHu
AHHKJAARNUK: Qp, 3aeMenT D wuur k-caTpu Ba v-YCTYHHIA, G
BAEMeHT 3¢ D HuHr /-caTpu Ba p-yCTYHHAA TYPraHHHH SBTHOOD-

ra oxcak, (21) Kyna#TMaHWHT HIIOPACH

L R N N ¢ (B)

TepMyTalUAJeIH HHBEPCHSIAD COHM OHIAH AHMKJAHTAHHHH KYpa-
mus. By comnu r 6unan Gearmnacax, ) HuHr Oy Xamu

(—1) @raos ... Gpy oov Qi oo Ay (22)
KypuHuura sra 6ynaiu.

(A) Ba (B) mepmyramusiapHunr Ky T-TOKIHIH Xap XU, UyH-
ki (B) uu (A) mam Gurra (p, ¥) TpaHCHosHmuA OMAaH XOCHJ Ki-
JTaMU3.

JHewmak, (20) Ba (22) xanmap cakar wumopatapi OHJIAHTHHA
dapxnanany, apuu (20) Hm — 1 ra kynaiitupcax, (22) xocua 6¥-
Jaju Ba, akcuuua, (22) mm —1 ra xynafiruprasga, (20) xeand
HHKA/H,

Arap D; nunr (20) nan dapk xuaanura:

(1) Brp s cos By o G vos e (23y
Xauuuu oncax, yHra [ munr ¢akat umopacu GuaaHrnHa Gapy Ku-
AQjEraH:
(—D"aw as’ ... ap' ... g ... an (24)
XaiH MOC KeaajiH.

(22) Ba (24) xaazap yxwammac, 4yHKH yJap yxmaw 6yica,
yaapun —1 ra wymafitupranaa xocua Gyaamurad (20) sa (23)
Xaznap xam Gup-Oumpura yxwam GyJauG KoJaiH.

Ulyunait xumu6, Dy HHHT Xap OWP Xajura [ HUHT HIIOPAacH
Gunanrusa ¢apx uiajguran (axar OMTTa XajH MOC Keldagu. DBy
sca D= — D) skaHuHu KYPCAaTaiu.

Muconnap

4 —1 3 2
O B 111 DA [ ST}
—1
2. | —2 — 10+ 24—20 4 96 = 22;
—1
3
5 0 —2! =—28+20—24+ 10=~-22.

7 —4 =1
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1 —i = =2 1—i .

312 41 3"7“? T el
Arap D; HUHT HKKH yCTYHH (BKH MKKM CATDH) HE anMauTap-
cak, suru D, JeTepMHHAHT pyxyara KemmG, ,=—Dy=

— - (— D) =D xocux 6ynanH, ba x0Ka30. JleMak, D HUHT HKKHTA-

nan yeryH (8xu mKxuTajad CcaTp) AApHHH TOK MapTa anMaiTHPCAK,

eTEpMMHAHTHHKT HIIOPACH Y3rapaid, Ky (T MApTa anMamTHpCal,
Yarapmaiau. Bomkaua alTrasia, Kyfnnarura sramms:

Dy=—D=(—1)-D,
D,,=—(—D)=(—1)2< D.

Ilynra yxmau, Dy HAHT HKKH yerynu (Exku HKKH caTpH) HH

a/IMALITHPCAK,
' Dy=—Dy=(—1) (=1*-D=(=1*D

xenub uMKaiu.
Yuyman, D JieTepMUHAHTAA M MapTa nKxutanan ycryn (&xu
WKKMTAZAH CATp) JAPHH ATMALITHPCAK,

Dp= (=)D o
17 - Dy )

EKH

xocua Gyaamm.

Hamuoxca. Jemepmurnanmoa Gupop ycmyn (camp) nure xanma
saesmenmaapu Gowra ycmyn (camp) Runz MOC dAeMERMAAPULA
menz 6§.aca, Gynoai OemepMurarm Hoaza menz 694a0M.

e 6o, Xoccanu YCTYHAAp ydyHTHHA ucboraaw kudos.

VIKKH yCTYHH 10KOpHJ@ afiTiaraniex Gup Xua 6yaraH 1eTepMu-
HAHTHE O/NG, Iy TEHT YCTyHIapHH y3apo aamamTHpaiauk. By
paKria, OHUP TOMOHIAH, o xoccara MyBOGHK, D IeTepMHHAnT-
HUKD WmIOpacH yarapu6,— D JeTepMHHAHT xocua Gyaand. VIKKnH-
yi TOMOHAAH 3ca aJIMallMHyBYH yc-ryﬂnap TAMOMHAA an Xua
O yaraHu yqyn,—D Hunr D jan xeu Kawuai dapgu  HYK. Jlemax,
D= — D ékn 2D=0, Gynnad aca D=0.

Mucon
4 4 2
1 1 5|=28—60—6+6 + 60 —28=0.
-3 =3 7

3-xocca. Jemepiunarmoa Oupop ycmyw (éxu camp) HuHZ
xaxuma daerermrapu m yaymui  Kynaumupysiied 20 6yaca,
m Hu Kkynaimupysil Kuaub, demepMurHanm Geneucu mauKapu-
cuza quKapuil MYMKUR.

Wc6oT. XOCCAHH YCTYHAAp yUyHTHHA uc6oraaiimus. Macanan,
T-YCTyHHHHF 3JAeMEHTAApH

may, Masy, ..., Mdar
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KYpUHHIITA 3ra 6yaAcHH. By Xoana, JeTePMHHAHTHHHT Xap Oup
Xajura r-ycTynjaan anGatra GHTTa SJEMEHT KHPFaHW YuyH, Je-
TepMHHAHT Kyfujarn AuFuHaM Guian uposanaHagu:

Ay @y ... May ... G
Ay Gy ... MAz ... G 2
G T ST =3 (—1)° @1 @z ... My ... Apn.
{m Qn ... M ... Qnn
Bynza HMFHHAM YHWHT XajJapuja UKKHHYM HOMepJap TapTué
Gnan KOiAMALUraH KWaub, GupuHuM &, B, ..., Y, ... p HOMEp-
aap aca 1, 2, ..., n paKamuapnam n! Ta mepMyTAIHAJIAPHU TAml-

KMJ 3TafuraH KuauG €3uimu.

Mupusurer XaMMa XaAMapuard m yMyMull  K§mafTyBuuwHi
Y naw Tamkapura umKapcax:

nl nt
N(—=1Vsa, ay ...ma, ... ¢, =m¥(—1)a,a,...0,...4,

xocun Gyaasu. By TEHIJHKHMHT YHT TOMOHMAArH HHFMHIM

Ay ces Gy, .. Ay
a. . a. . a,
. s & & 2
e L e eie (25)
ay wown e g o a,,
nerepMuHanThn Guazupanu. Llynma#i xuauG:
ay ... oma, - .. 4y, Wy e Gy wen Ay,
@y e MAy . gy | Gy e Gy el Gy
anl L manr L arm anl nr o arm
Mucoa
—1 36 5 4 5
3 18 —1 2 —1-
127 2 1 3 2

I-namusica. Azap demepmunanmoa aipus yemyw a camp-
NAPHRUHZ INCMEHMAGPU YMyMull Kynaiimupysiurapa 32a 094~
ca, YAQPHUHZ XAMMACUNN OemepMuranm OeAsuct mauKapucuza
“UKApUUL MYMKUH.

ByHUHT TYFPHINTHHH HCOOTJAI YuyH, 3-XOCCaHM KeTMa-Ker
TaTouK ST Kupod.

Mucon
2 12 6 !
l—l 9 _2':244-3-|—1 3 -2

4 12 —al 1
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9 namuca. JlemepMunanmnu -m 2 KynaumupuuL — yruHe
Gupop yemynu (Exu campi) 042l XaMma SAeMELMAGPHY ULy M
2a Kynagmupuil Guaan Gapasap.

ByHuHr TYFpHAMTHra HIIOHHLL YUYH, (25) TeHIMKHE YHIAAH
yanra TOMOH yKuiI Kudos.

3-namusica. Jlemepsunanmdia Oupop yemyr (camp) 3aemerm-
aapu Gowra yemyw (camp) HuHZ HOC aemenmaapuza nponop-
yuonan 0yaca, Oynoai demepMUHARM HOALG menz Gyra0u.

McG60oT. JlerepMuHanTia p-yCTYH —SHCMEHTIADH -yCTyH:
WHHE MOC 31EMEHT/IADHra MPOROPIUONA JHMUK, SbHI:

ay = may,, @y, = My, oy Ay = ma,,
Dy Baktaa, AeTePMUHAHT
@y ..o maw ... On ... O
[ .. may ... Gu ... Qn
@i .. Mmoo ... C@m ... Gmn

kypunnmaa Gynanu, Gynma mag, Mmdy, , ma,, 3JeMentiap
(- YCTY HHH XOCHJ 3TalH. Arap yMmymuft m KynaitupyBudin AeTep-
MHHAHT OearucH Tauxxapncma uHKapcak, HKKH YCTYHH 6Hp XHJA
JeTepMUHAHT BYXKYAra KesaiH. ByH/ail IeTePMUHAHT HOATA TEHT-

amp.

Mucoa
|2 - 6 1|
3 —9 5
l — 4 12 2
jetepummanTHRHT  1-BA  2-yCryHaapu [PONOPIHOHAIAP.
JleTepMuHaHTHH xucobaacak: 36 + 120 4 36 — 36 + 36 —

— 120 = 0 uuxanu.
4-xocca. Aeap n-mapmubau D demepmuranmoa u-
yemyn daemermaapi m ma KYULUAYBLURILHE LururouAapuian
ubopam, ABHU:
|a,, (@b ) @
By 5 oo (@zp 4 bap + ... o) - n

Gt oo (@t b A ) - G

6yaca, D demepmunanm m ma n-mapmuban Dy, Dy, D,y D,
JemepMUNAnmAQp RUFUHOUCHRA Sanaadn, 0y demepMUHAHMAAp-
HuKe p-yemynaapy, soc pasuwda, D Jdazu u - yCmYHRUHE A€~
MEHMAAPUHL  1UEHO0AN084LL furunousapuanz -, 2., m-Ky-
W AyBUAGPUOAH mY3UAQOL, KOARAH . YOMYHAGPU 5Ca D nune
yemyraapudex 0§.2a0i.
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Hc6or. D nerepMusant ywby HUFHHIHTA TeHT:

nt
D:E(fl)'au1 ay . (aw-l-bm+..4+cw) R -
By fiuFusad sca  Kyfiuzark m rta AHFMHIMAAD AHFMHIHCHTA
Shurann:
n n!
Y (—Va,a,...0,.. . 0,+%5(1) e, Qb e,
nl
+o+ B (=Y, a,...c,.

Xocuan 6yaraH AuFRHAWMAp —Teopemafa aittuaran Dy, Dy,...,
[, neTepMUHANTIAPAAH HGOpAT.

I-namuoica. Jemepruunanmoa Gupop YCmMyHHuKz 3aeMmenm-
aapu k ma gyuurysiurune Gurundurapidar, Gowxa Oup yc-
MYHKUKE dAeMeRmAaapu aca | ma xyuunyssunune urunouia-
pudan ubopam 63aca, demepuuranm ki ma demeprunanm liu-
Funducuza éiuradu.

B HarmxanuHr TyFpuaAMrE 4-XOCcanu GMp Heua Mapra TaTOHMK
9Tl Hyau GuaaH HCOOTIAHAMLM.

dcxartma, 4-x0Cca Ba KKOPHIATH HATIKA CATPIAp YUYH Xam TYr-
pumup, uyhki l-xoccara MyBOQHK, caTpIapHH Xap BaKT YCTYRAap KHAHG

E3HIT MYMKHH,

Mucoanap
2—3 1 4
1+45 2 —1
3+2 3 5
HMKKana TOMOHHH XMcOGmacaK:

10@—-8)— (3 +92 +12(1 +5) —8(B3 + 2 +32—3 —5(1 + 5 =

=@V +12—3—24—5+6) + (—3) +60—2—16 — 25 — 9).

[ 1 -7 2 4
3 1 -1 5

R

4l r—s 1 4|
—1l+] 5 2 —1|
5| 2 3 5

2
i
3

0310

|+
=

RaKHKaTaH,
A+2B+H—=@—7)(3=1 —12) + (1 + 21) + (10 + 4) +
+(2—T7).

2-namudca. [lemepuunanmoa Gupop yemyu (camp) wnunz
KAHMA SNEMEHMAAPUKRL Oumma m CoHea Kynaimupul, 6y xy-
naigmmarapru 6owxa yemyn (camp) nuwz moc anemenmaapu-
2a Kywcax, OemepMURGHMHUNE KUilHamu yseapmaiow.

Mc6or. D 1eTepMukantia v-yCTyH sTeMeHTAAPHRM M ra Ky-
nafTHpHO, KYnaiTMANapHH @-yCTYHHHHT MOC 3JEMEHTAApHra KY-
waiank. Hatmxaza

ay . . . (4 + may) e e @, D
Ay o o« (A +may) Ca e Gy P P

D=

N (L T
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JleTeDMHHAHT XOCHI Gynanu; 4-xoccara MyBoduk, 6y AeTepMUHAHT
Ky#nnars MKKH 1eTepMHHAHT HUFUHAMCHTA EHuiaau:

By oo G we b e ol Ay e MAYy . Qe
Gy oo G @ G| |G e MO GGy
Ay e gy o Ay e Gy @y oo My .. Qny ol

Bynapaan GupuauncH 0D JeTEPMHHAHTHUHT Y3 G§IuG, UKKHH-
YHUCH HO:’!‘I‘B TeHr ('{yHKH YHHHT MKKH YCTYHH ﬂpOﬂOpllHOHf!Jl)-
Ilemak, D =D gup.

By xocca carpiapra HucGartan XaM YPHHAM Ba YHH YCTyH-
aap (éku catprap) ra nucGaraH Xap KaHua Mapra TaTOMK ST
MYMKHH.

Mucoua.
1 3 —2
4 10 —7|=—50—42—356+ 40 + 49 + 60 = 1.
< 7 —5

Onam, l-ycTyn saementaapunn aBBan — 3 ra Kymaitupud, 2-yCTYHHHHT MOC
saAeMeHTIApHTa K§icak, CYHTpa sHa 1-ycTyHHn 2 ra KynadtupuG, 3-yCTyHHWHr
MOC S7eMEHTIApHra KYUICAK, KyHuIard Xocun Oyaaid:

1 0 0
4 —2 1|=24+0+04+0-—-1+0=1
2 Po—1

Jlemax, Oy xoccaHu TATOMK STHII HATHWKACHAA 3-TapTuban Ae-
TEePMUHAHTHH XucoGnam anua enrwagamanu. lOxopu Taprubin
JETepPMHHAHTAAPHE XHCOGaama XaM 6y XOCCAHUHT MYXUM DOJB
yéHawuHu KefiHHPOK Ky pamus.

§ 14. Munopaap Ba aareGpaux TYIAHPYBUHIAD

Ky#unarn tabpudrapun Gepaiaux.

1-rabputy. n-mapmubau D OJemepMUHAHMHUKZ UCMAAAK
r ma campu sa r ma yemynaapuru axcpamaiaurx (1< r<n).
By campaap 8a_ycmynAapruKe Kecuwzan ocoirapudazi 9ae-
Menmaapuu D demepuurnanmoaeudex mapmuboa 04u0, yrap-
dan r-mapmubau M Oemepmunanmuu myscax, y, D nune r-
mapmubau muropu de6 amaaradi.

2-tavpudh. D demepuunanmoa Qaicpamunzan r ma camp
8a r ma yemyuHu Yaupaiiuxk. D HuHz KOA2AH IAEMEHMAGPURL
wy D dazudex mapmu6da oaud, yaapoar (n—r)-mapmubri
Mddemep.nuuaumuu myscar, y, M za gyuunsa smunop oOeiu-
radu.
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Mu coun, 5-taprubau %
e e O e
@y Gn G Gy Gy
)
an 4y agy ay
Gy G Gy Gy Ay
BopT sy Gg - A3g gy
zerepmusantaa 1 - ga 5 - catpiaphu, 3 - Ba 4 - yCTYHAapHW  aXparcax, yiap-
HUHI KECHIUTaK JOHAapHiark sAeMeHTIapian 2- TapTuOIn

D

a a
M| 14
) g a5t
MU HOD Tyswramd, By axpariiran caTp Ba yCTYHNapDHH Yuupcak, KOAraH sie-
MeHTJapAaH yuoy:
an  ap Gy

M= | 8 dg

an Gy g | v

KYWHMTA MU HOD XOCHT G¥aan.

Xycycnit xoana: r=1 6yaumu, abiu D getepmunantia 6ut-
Ta caTp Ba GHTTA YCTYH @XPAaTHIMIIE MYMKHH. ¥ BakTia ax-
PATHATAH CATp Ba YCTYHHWHT KeCHIITaH »koftufa GuTTar‘ha aje-
MeHT Typrad 6yau6, M MuHOp GHUTTA 9J€MEHTAAH TY3WJIalH; YHH
6upunun TapTuGan munop neG adramus. By xomma M
Kymumua MuHop (7 — 1)-raprubau G§aanu.

Arap k- caTp Ba [- yCTyH axpaTtH/ica, YJADHHHT KeCHIIraH
JKOMMAA @y BAEMEHT TYPraHu yuyH:

/ M = ay,.

By xonma, M xymumua mun-p, oxaraa, M, Guiau Gearuna-
HuG, a, 9NeMEeHTHHHT MUHODH ACHHIALM.

Macanau, okopugarn 5- TapTHOaH AeTePMUHAHTAA 3- CaTp Ba
4- yCTyHra Kapaiiid gy 3AEMEHTHUHT MHHODH
Ay A 4 Gy
A O Op Oy
A4 gz Ays Qg5
51 Qss Qg3 Ags

My =

6yau6, 6y MHHOp, AETEPMHHAHTAAH 3- carp Ba 4-yCTYHHH yuu-
PHII GUAAH XOCHA KHIHHIAH, )

o 3mampu. (— 1)t S Gapagcanune M Ky-
wumwa Mmunopea Kynaimmacu r-mapmubai M MunopHuHe ai-
2epaur myaoupysiucu (éxu M muropea moc arze6paux myaou-
pysun) 0eb6 amanadu, OyHOQ, oy, 0, ..., a, 6@ By, fy, ..., B, MOC
pasuwda, D demepmunanmuune M ea mezuman camp 6a yc-
MYHAQPUHLHE HOMEPAAPURL GUAOUPadU.
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Asre6pank TyagupyBuM, ofataa, A Xappu Ounan Gearuaana-
au. Tabpudra myBodux:
A fos 1)a,+«,+...+a, ik skt

Arap M wmumop Gurta siementaan wuGopar, seHu M = ay
6yaca, yHra MoC aareGpauk TyaAupyBuAHH A, Ounan Gexrnaai-
auaap. By xonma: i

Ay = (— 1My
Mucoa

| A ‘
n=l2 o
suHOpRKHT aireopank T¥aAupysuucy (M ra D uwur 1- Ba 5- catpaap, 3- Ba

4. yCTyHAapn KMpraWm yayH):
ay G Ay | an Ay ay

A= (— oSt )y agy a.’ls'

gy Gy g | an | Gy G4s

=—|8n 4ap G

a3 +TEMEHTHHHT anre6pank Tyamupysuncu sca ymbyraw nGopat:

an G dy A
8 8 Ay 4y
Gy Mz B Gy [
@1 G Gy s |

A= (= D8 Myy = — My = —

§ 15. Jlanaac Teopemacu
M3ox. Mcrairan mycGar éxu manduii 28 xydr con y
— )™k = (— 1) qup, wymku (— )™+ = (= 1) (—1
= (S (1) = (Z)m
ApBan KyfMIard JemMann HCOOTIANMHES.,

Tlemma. M muroprune ucmairean XaOuti wy MUROPA HOC
A anzebpaux myaoupyesunune LCmarean Xao0uea Kynawmupcar,
D demepmunanmuane xadu xocua 6yaacu.

HMc6or. Busran-tapru6n D gerepmunant Gepuaras Gyacus.By
JICTeDMHUHAHTAA r- TapTu6au M MunOpHu Ba yura Mo¢ (n —r)-Tap-
THOH A anreGpani TYAAMPYBUAHH ONKO, HKKH XOJHH TeKUIHPAMHS.

Bupnuuu xon. M wmuHOp D JETEPMUHAHTHWHN 10K O pH-
Aaru uan Gypuaruia, semak, M KyuWluMua MEHOD YHHHT M2 CT-
aaru yur Oypuarnia, sum:

an PR o7

M

Apy . Arr L e A

Ayp+z e CGin

o

T G@r4n1 s Greny [ Gttt Qrenn

Quy e Ay e e A
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M wmuxopuuHT A anreGpauk TYAAHPYBUHCH KyHHIATHIa TEHT:
A=(— 1)l+2+..A+r+1+°—.,.+r./W = (— 1)2a+3.tn) M= M.

M MYHODHHMHT HCTAJTaH Xain
(= D?an Ay -ee Qpy

Kypuunmra sra, 6yuna p Ouwrau 1, 2, 3, ..., r paxamiapias Ty-

BHJIraH
@ ..y (26)

NepMYTALKA/ATH HHBEPCHANAD COHHHH GEATHAAZHK.
A =M anre6paux TYIAHPYBYHHHHT KCTairaH Xagu sca

(—D9r41n Giav o @,

Kypuuumra sra 6yau6, 6ynna @ Owaan r -+ 1, r + 2, ..., n pa-
KaMJapjaH TySHITaH
By (27)

NepMyTAUUSAATH HHBEPCHANAD COHMHM Gearwnasuk. By mkkm xan-
HHHT Kyna#Tmach

(— 1)H105,a5...0r1@ 11,08 0, Oy (28)

Kynaiitmara DD 1eTepMHHAHTHHHI Xamma caTp Ba XaMma YCTyH-
aapuaad GHTTALaH jMeMenT Kupaiu; (28) XaiHHHI MKKMHUH
HOMEpIapujian TySHAraH

ad..qpv..h (29)

nepMyTanusAaru MHBepCHAJA[, COMHHH aHHKAAHAHK. MabayMkm,
(26) nepmyramusina p 1a, (27) na q Ta unBepcus 6op; (29) mep-
MyTauusia MaHa my p -+ ¢ Ta HHBEePCHSJAH GOUIKA MHBEpCHAIAp
iy, uyuku (26) nepmyraumsiHuHr xap 6up paxamu (27) nepmy-
TANMAHHHT Xap Gup pakamunan xeuuk 6yaranu yuys, (26) Hunr
pakamaape (27) HHHD pakam/apy Ow/iaH MHBEPCHSIAD TALIKHI 5T~
MaHH.

Jlemax, (28) xagumur wmopacH (— 1)7*+¢ Guaan, sbHu (29)
nepMyTauuaaary HHBEpCHAJap COHH Gurnan AHUKJIaHAAH. LUyrmaif
kuau6, MA = MM xynaitvanuar (28) xagu O nerepMHHAHT-
HHHT Xanuaan nbopar aKaH.

Wxkunun xon M muHop [ A@TEepMHHANTHMHT KaHAaRAHD
oy, @i, ..., @, HOMEDJH caTpJaapH Ba By, Ps,..., §, HOMEDIH yCTyH-
JM@pUAAH Tysuaran 6yau6,

ar <oy < <o Ba BBl <Pr

wapraap Gaxapunanu, ne6 dapas xuiakauk. By ukkunum XouHu
GUpHHYM XOJTa KeaATHpa oxamus. XakukaTau, D reTepMHHARTHHHT
CATPAAPHHK §3apO BAa YCTYHJAPHHH ¥3apo anmawrTupub, M uu

4 P- Uckanaapos
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D HL{Hr 0KOpHAAry gam dypqarm‘a K}"qﬂpnm MYMKHUH. By BaKT-
aa M xymumua MuHOp D HEHI NACTAArH YHr Gypuarura yTaau.

Byura spummum yuys: a;-caTpuu ysujian jokopuia Typras (¢,—1)
Ta carp GHIaH KeTMa-KeT aaMamTHpuO, GMPHHUN YPUHra KYSMH3;
a,-CATPHH 5CA ¥3UAAH JOKOPHAA Typran (%, —2) Ta carp Owaam
KeTMa-KeT aJlMamTHPHﬁ, UKKHHYU Ypunra Keatupamus Ba X. K.,
BT OXMPJA 0,-CATPHHU Y3HUJAAH IOKOPUiaru (¢, — r) Ta carp 6uiau
KeTMa-KeT aAMamTHpuo, r-ypunra xyamus. Hatmxana (2; —1) +
(g —2) . F p—7) = (2§ +F oy +ag+ ... +9,) — (1 +
+ 2 4+ 3+ ... 4 r) mMapra aIMamTAPHULIADAAH KelinH M MuHOp
D nunr 1okopu Kucmura yranu. Cyurpa M um uanm Gypuakka
CHIUKHTHUWL YuYH, Py, B, ..., Pp-YCTYHJAPHH uamjard yCTyHAAp
Gunan, xymuw jokopunaruiex, 8y 4B+ B + .. +B,) — (1 + 2+
+ 3 4 ... + r) mapra aamamrupamus. JlemMax, MKKUTAAAH CaTp BA
YCTyHJIapHH, XaMmacH Gyaub,

(@1t 0+ ot b By By o B~ 2 A2 k)

mapra anmamrapuaazu. Ly #ys Guaan Xocwa xuanuran surn Dy
aetepmuHantia M MuHOp 10Kopuiard dam Oypuakka Ba M Ky-
WEMYa MUHOp 9CA mactaarn VHr Oypuakka xolaamajm. Haru-
xana, § 6 garm (II) Temramkka Gunoa, ymoGyra ara Gyaamus:

D = (— 1)ttt thtfebt =20 p

= (— l)",-k-lr{'..crﬂ, Hhtlat.. 4By -D,. (30)

Bupuuun xoara mysodbuy, 0, nerepmunant yuyn: MM  xy-
na#TMaHUHT Xap OMp Xaid Py HHHT Xajuaan nOopar. _

nuau, (30) Tearaukka Gmmoam, (— 1)@ AT MM =
= M.(— 1)ttt Bp . M.A kynafitmammar  Xap Oup
xapu (— 1)t ¥ebet D — D wwar xaguan ndoxanati.

Jlannrac meopenacu. n-mapmubaiu ) demepmunanmoa uc-
maazan v ma camp (éxu yemyw) wu axcpamaxus (1 <r < n).
by axcpamuazar  camp (éxu  yemyw)aaprune ane-
MEHMAAPUOAR MY3UALAH XAMMA T-MAPMUCAL MUHOPAAPHL §5
anzebpaux MAOUPYELUAQPULG KINAAMUPUO HCMUNCAAAPHL
Kjwcax, aururdn D demepmunanmea mernz G3.radu.

Hc6or. O nerepMnHaHTaa, Macaian, Kawpadaup r Ta
(1 <r<n) carpun axpatub, yJapiaH MyMKuH GyJran Xamma r-
TapTHOIH MHHODJAPHH TY3alIHK:

My, My, ..., M,

N

By munopaapuunr ‘anre6pauk TYAAMPYBUWIAPH, MOC DAaBHIIIA,
Ay, Ay, oy A,
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6yacun, Ymoy:
MyAy + MyAy + ... + MAs @1)

fippuHAHUETY D NeTepMUHAHTTA TEHMIHTHHH KYDCATHIN Kepax.
Jlemmara Gunoan, xap xaiien M A; xymafiTmManuur xanapu D
nuHr Xamrapuian u6opar. Iy Gunam Oupra, Xeu KaHCH HKKH
M;A; Ba M;A; xynaliTva yxumam Xannapra sra smac, uywkn M;
pa M; Munopiap Gup-Gupujan axanau GuTTa yCTyH Omaan dapy
xuaanu. Ulysnai kuauG, (31) fiuPHHAM NETEPMUHAHTHUHT YXmam-
Mac XaJJapuiaHTHHA TYSHIATaH.
Suau, (31) furuumuna xyaam #! ta Xam GOPJAMIHHH HCOOT KH-
MIITHHA KOJAJIH,
f Xap 6up M, MuHOD r-TapTHOIN AETEPMUHAHT Gy/raHn ydyH,
(rl* Ta xanra sra. Yumud A, anreGpank TYJIAMPYBUMCH 5ca
(n— r)-TapTubau AetepMuHanT Gyau6, (7 — r)! Ta xaara sra. [lemax,
(31) tiwruupuna rl(n—r)!t Ta Xax Gop. Dumw, { HuAT nHEMara
TEHIVIHTHHH TONaMmus. Azxpamnrau r ta CaTtpAaH Ty3HJANUTAH
M, MAHODPJADHHHT COHH 772 PAKAMAAH © TalaH 0au6 TySHI-
raH KOMOMHAUUAJADHKHT COHHIA TEHT, SBHH

=

n!
a—nt

Ilynnat kuiu6, (31) HuryHAMAATH XaMMa XaJapHUHT COHU
nl

ri(n—r)l A=A = nl.
Uy 6unan,
D = MA, + MA, + ... + McAs (32)

TEHIVIHK HCﬁO’MaH}lHi By Teopema, D neTepMuHaHTHU r-Tap TH 6~
NW MEHOpJAap Oy fmua &dum xousacusu Gepaiu.
Mucox

21 3 4
-4 3 —2 5

0 5 4.2

12 —3 |
AetepMunanTan 2- TapTHOnh Munopuap G¥fimua Eaiamk. Jletepmunantia, Maca-
Aa, 1- Ba 2-caTpiapHH aXPATCaK, YAIPHUHP SIEMEHTIApHAAH, XammachH 6FauG

4

Ci = 5y =62 TapTHOAM MMHOP TY3HAajH. Jlanaac TeOpeMacHra aco-
CaH KyHHIarHHR XOCHI KHIaMu3:

D= I _? ; )\(_1)1+z+1+2 1 _‘; f '+| _12 _‘g].(_,)l+2+l+3x

48 2l thewees 3]
.
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1 3 L 14 2ioea| 0 4
+|3 _2|'(“’)'+++3!| RIS it K I
3 4 0 5
+[ _3 5 ’-(-1)‘+2+3+4'l 1 B |=7-10 — 1e(— 1) + 14-(— 28) —

— 1 (—2) — 74+ 23:(—5) =70 + 1—322 4+ 22 — 28 — 115 = 372,

§ 16. [derepMuHAHTHH caTp &KH YCTYH SJEMEHTIapH
6yitnua &fuw

Arap Jlanziac Teopemacuga r = 1 Gyaca, abuu D jerepmu-
HAHTAA OWTTA catp ampaThica, Y Baktia My, M,, ..., M; munop-
nap, GUPMHYM TApTHOIM MHHODIAD cHDATHIA, CATPHUHT 3JIEMEHT-
napunan ubopar Gysamm.

Macanan, 6y munopaap i- caTpHuHr

@y, Qjgy wees By

sneMeHTIapuHE GHaAupea, y Baktiaa A,, A,, .., A; anreGpaux
TYAAMPYBUHAAD Oy S/M€MEHTVIAPHUHT

An, Ay ey App
anreGpauK TYIAMPYBuHAapHra aiianamu, Ba § 15 narm (32) Tenr-
e D =ay Ay + iy Ap+ . + A,
KYPHHHIUKK ontafu. By Teursux—D NeTePMHHAHTHUHL i-

caTp aJeMeHTaapu 6yfinua AuaMacu Aednianu.
Arap MuHHOPAAp j- YCTYHHHHT

iy Qafy wey Qny
snementaapusu udosasaca, (32) TeHraMK ywby KypHHWIUra sra
Gynanu:
D = ayhyj + ayly + ... + ayh,,.

By — D neTepMHHAHTHHHT /- YCTYH S/IEMEHTAApH O¥iinya &fua-
macuaup.

Mucon
1+i 2—i 3+4
D= i -5 2
2 —3 1—i

JETepPMUHAHTHN GHPHHUM CaTp siementiapn G¥iinua Esiank:

5 2

- 1o
D=|1+l)~(—1)l+‘~\_3, T—i

[+ @=p—nten |, +

1

" ji —5 :

y@ra ]y Ta=0 05— —2—0G+

Al —4i) L (3 + 4) B+ 10)=—16—6 + 1 + 7 + 39 + 52 =
=24 + 53,
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By JeTEPMUHAHTHH J3UMH3ra MABAYM Gyaras fuaroHans KompacH Oyiimua
xucobaacak xam:
D=—10+4+8 +9+ 12 + 30+ 40i —3 — i —6— 6/ =24 + 530
xocun Gyaauu.

I-namusica. Jemepyuunanmoa i- camp (Exu j- YCMyR)HUHZ,
ay; Oan GOWKQ, XAMMA SAeMERMAAPL Hoaea mene Ojaca, 6y
OemepMuranm Jula a;; 3AeMerm Gusran yHea MOC anzebpaui
myAdupysuurune Kynaimmacuea mene 6y.aa0u, ApHE

D = ayA;

Wc6oT1. Macanan, D J[eTepMHHAHTIA i- CATDHUHT, @j JaH
GowmKa, XaMMa S7EMEHTIAPH HOATa TEHT AeHHK. Y Bagtaa D Hu
i- catp saemenTaapu Gyfnua &jicak, Ednamana, a;Ay nan Gowxa,
XaMma KymnaiTmanap HOAra TeHr 6yaub, L = ayAj; Keanb UHKajH.

llynra yxmam, j- YCTYHHHHT, @;; JaH fomKa, XamMma ajae-
MeHTJapi HOJra TeHr 6yijca Xam, D Hu ywma yCTyH 2/1€MEHTJApH
Gyinua &iub, D = @,;A;; WA XOCWJL KHJIaMH3.

Mucoanap

4 1 3 41
LD=| 0 0 5|=5(=0 — 125.
=1 6 1 —1 6
Jlmaronans Komiacu Giuua xucodmacak xaw, Iy HATIKATA KeNaMHS.
| 3—5i 0 0 2 5
2:.Di= 1 2 5| =(3—5i) (= =
—4 —i i —i i
= (3 —5i).(2i + 5i) =35 + 1.
Pl Rt B
a.D=| - = 8u(— I1+1- 0 2 1 (=
2 0 2 1 \ i 7 0
3 —1 70
=8l + 6 —28) = — 168

2-namusica. lemepmunawmda Gupop camp (éxu yemyr)
HiHe XAMMG SACHEHMAAPE HOAb 0YAca, OemepMunawm Xai
Hoza menz 0yAa0u.

XaguKaran, [eTEpMUHAHTHE Wy catp (EKH yCTyH) sJeMentaa-
pu Gyiinua &itcax, AMFMHAMHHHT HOJATA TCHIIMIHHI Ky pamus.

4 XoCcaHMHT 2-MATHIKACH OMJaH 10KOPHAaru l-natika Gupauk-
XA, AeTepMUHAHTHMHT TAPTHCHHM GUTTA KaMmafiTnpumra Ba
HaTHa4d YHH OCOMPOK XMCOGAALIra HMKOH Gepaii.

Mucoanap

4 3 2
g 2 3 1
—1 2 -3
3 4 —1

1L D= P
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Zetepmunant Gepuiran Gyacun. Aspan l- ycrynnam 4 wm XerepMuHaHT Gearucu
TAUIKAPHCHTa YHKApHG, CYHrpa 6y YCTYHHH — 3 ra, YHIaH KeidnH—2 ra Ba SHr
OXHpna 2 ra KymalTMpnG, HaTkalapeM, MOC pasBmmuma, 2-, 3- Ba 4-ye-
TyHAapra x¥uucak, kyHuparn xocun Gyaanm:

1 0 0 0
2 -4 —1 5

P=ti_1 o 4 _s|=
3 —6 —2 5
-4 =1 5 -2 -1 1
=41 (— D+ 2 4 —5|=4.2.5 1 4 —1 |=
—6 —2 5 -3 =2 1
=40(—8—3—2+ 12414 4) = 160,
1o 2 3 4 1 0 0 0 o
2 1 3 4 1 2 -1 -1 —2 3
2.D=| 3 2 5 5 Bl=| 3 —1 —1 —4 3|=
4 3 6 6 19 4 —1 —2 —6 8
-1 1 —2 1 =7 —1 2 0 4 —3
—1 -1 -2 3 -1 —1 =1 1
—1 -1 —1 3 -1 -1 =2 1
=L gy 3(=23)_1 _92 _3 =
2 0 4 —3 2 0 2 —1
-1 0 0 0 O e 0’
-1 0 —1 0
= 6. =6 (—1)(—12.]—1 —2 04
-1 —1 —2 9 =5 5 1
2 —2 0 1 |
=—6(—1)=6.
ay U 0 0
4y @ 0 4
3 D=|ay ay ay 0
a”. E,L) a,,’ v Qpn

JeTEPMHUHANTAA GUPHHUH MATOHATHMHT YHT TOMOHHAA TYPYBUM XAMMA SIEMEHT-
Aap Homrapian uGopar. By nerepmmuanT Kyituparura TEHr:

a 0 .. O 2 O 0
Qg gy . O- Q3 Ay 0

P b S
LT A . L .

= Q1 0ag- gy ey

llynra yxmau, feTepPMHHAHTIA GUPHUHYH JMATOHANHUHI Yal TOMOHHAA EXH
HKKA1Q TOMOHHJA TYDYBUH XAMMa 5TCMENINAp HOLIApan WGOaT 6Yaca Xaw,
JeTePMHHANT — GHPHHUH JMArOHANb SIEMEHTIADHHHAT KyMaiitmacura Teumr Gy-
aapd.
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Mucoan
2 3 1
0 5 7| =2.5(—8) = — 80;
0 0 —8
10 [ 0
0 3 0 0 57 LY
= 1:3:(—2)- = —6 8
o 0 —2 0 1.3:(—2)- V7 VT
0 0 0o V7
4. ay, ay, ..., a, connapra Huc6aran ymGy 0apaxanu AETEPMUHAHTRE (KA
Bandepmord nerepMunanthuy) XucoGnaiauK:
a o al .. &t
Vo= V@ay.may=| ! @ 6 a . ot
1 a, a a

Xap 6up yCTywhuw (SHF CYHrrHcian Gowka) —a, ra kyuaiiTapns, ysupam
KEllHHrH YCTYHra Kyuiamms; y BaKTia

1 0 0 w 0
1 ay—a, a(a— a1) af—X(ar—ar)
V@ s ey @) = |1 ay—ay a5(a— ay) o ag—ay) | =

@ a,@,—a) .. @l (a,—ar)

—2
a,—ay, @@ —m) .. 4T (@)
-2
ag—a; G az—a) . ai = (ay—ay)

an—t1 8@, —a) .. @)

xocun GyxamH. DHIM, CATDAADHHHT yYMyMudl KYmanTyBUHAADHHH JIeTEPMMHAHT
6GearncH TalKapUCHTa YHKapaMua:

1 a a} .. @
2
a, @ .o a7
=(@—a) (@—a) ... @@, —a)

o 2
Ve, @ . af
Vur ToMonna: TapmHOH (7 — 1) ra TEHT Ba Gy, dg, ... G, cmmapra Huc6a-
TAH JApaXail JETEPMHHAHT XOCHI GYAramiHH KypaMmus. YHu Veg=Viey a5

, @, ) Gunan Gearnnal, WIAKIHHM XYL IOKOPHIATHAEK Y:Srap‘rcak‘

Viey = (83— a9) (@ —82) wn (8,— ) Vg

Kenu6 wukamu, Oynaa V, o SRHa (n—2)- TapTHONH BA @y @ .. 4, COH-
A3pra Wuc6aTan Japamall XETEPMHHAHTIHD, AbHM V, o=V (ay ..., a,). Yma
Xucobaacak:

Vog = (@a— a3) (@, — @5) o (@, —a) Vg
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xocun 6ynanu, 6ynpa V, 5 xam (n— 3)- TaptuGan Ba a, @y, . .., @, T2 HHC-
6aman Japaxamn feTepwwHANTHH OHATMpAmM, SwHM V, o= V(@ ..., a,)
Ba X. K.

Kypammskn, V,, V, 1, V, 5 V, 5 ... napuusr taptiaaapn Outranau
KaMaiiu6 Gopamu. KOKopuaarn MPOLECCHH OXHPH rava jaBoM STTHPCAK,

2 y) = (a2—a1) (8 — @) ... (@, — @1) (@5 — @p) (34— Gg) - v
coola,—a,

Viay, a, ..

BYXKyAra eaapn. Macanaw,

1 11 1
Vi=V, 2—385=! 2 ¢ Bl
! ¢ =1] —3 o —o|
L 5 25 1%
=@-D(=3=DE-—1D(3-2C—29( +3) =
= 1:(=4)-4-(— 5)-3-8 = 1920.

D perepmusantiu caTp (Bxu ycTyn) saementnapu Oyiinua
etum, 6y AeTepMHHAHTAATH HcTaAran catp (Exu yc-
TYH)HHHT XaMMa 3JIe€MEHTJapHHHK Y3 anreGpank Tya-
AMPpYBYHMJIApHTA KymaliTupul, HATHXKAJZapHH KFu-
cak, HHFHHLIH XyAAH L jeTepMHHAaHTra TeHr 6§-
JHMIHHE KYpcaTaiu.

OHau KyHuaaruHe MCOOT KHAAMU3:

D Odemepuunanmuunz Gumma campu (Yemynu)oazu Xamua
oaemenmaapui Oowxa campu (yemyuu) 0Qzw MOC 3IAEMEHM~
AapruHez anzelpauk myA0upYsHUAApULA KYNAimupulb, Hamusica-
AGPHIL KYWCaK, QUFUROL HOA2Q meHe OYAQ0H, ABHIU:

andj + aphis + o+ UnAjy = 0 (@), O]
QA+ Aoy 4 oo+ QA =0 (s # 1), (1)

Macanan, (I) Tesrauknu uc6oT Kuraiiuk, D neTepMHHAHTHH
j-carp saeMeHTJapH GyHuua EaMu3:

Ay Gy ... G
L
e | =apAnt anAn .t @A (33
@Gy @y ... G
R
Ajsy Ajgy oo, Ay, anrebpaux TYIANPYBUHAADra J-catp ane-

MeHT/IapU xHpMaiau (YyHkn Oy anre6panK TYJIXMPYBUHAAPHH TY-
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3UWIA, MABIYMKH, j-carp yuupmaan). Juam, (33) TeHrTHKHHHT
UKKaJIA TOMOHHIA @1, @y, - .., G;, DIEMEHTAAD YPHUra, MOC pa-
BHIIAQ, Ay, Qg + .., A7, JIEMEHTIAPHH OJICAK,

@y @y .. Qi
r a[l 4‘2 . ain

e e =anAn T apAn A
atl a[? . ain
A Qpy ... Qpy

xeau6 wukanu. By neTepMUHAHTHMHI HKKH CAaTPH OUD XU SKAHU-
HH Kypamus. Jlemak, GyHJaff JeTepMHHAHT HOATA TEHT, ABHHU:

apdn+ apdpn+ ...+ @A =0.

VIKKkMHUH TEHIJIHK XaM XYM WYHAAH MCGOTIaHAalM.

§ 17. leTepMuHanTAapHE KYNaATHPUII
Teopena. n-mapmubrun

Ay Gy ... Gy, dby by .., by
Ay Ay ... Gy by by ... by,

Cu G ... Oy

O Ca Can
D=

Cm Cme ... Cpy

Oemepuunanm Kypununmuda ugodaraw mymxun 6yaub, D wy-
RAUMMAHUNE €1y BACMeHmU D) KUKz i-campudazi xamma die-
Menmaapunu Dy HuHZ j-yemynudazu moc ssemenmaapuza  Ky-
naimupud, RAMUNCANAPRE Kywuw Ouran 8yscydea Keaaou,
ABHL:

"
Cj=anby + apbyi+ .. . + Qb= ‘Z‘ by (34)
GJ7 1,23 ...,n)
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Hc6ot. Ywly 2n-1aptHGiu LeTePMHHAHTHU O/NaMH3:

ay Ay ... @, O 0 G 0
Ay Qg . a,, O 0 ... 0
A=, - a, 0 0 iew 9
—1 0 L0 by by ... by,
0 =T e O B B sz Ui,
0 0 ... =1 by b, ... b,

Bupunumaau: A jeTepMuHaHT/a OUPHHUU /2 TA CATPHH aXK-
paTu6, yaapiaH n-TApTHGAH MHHOPAAp Ty3cak, OMDHHUN MHHOD
D, Ba ynunr aire6pauk Tyaaupypuncu D, 6ynanm. Koaras xam-
Ma MHHOpJAp 3C3 HOATA TEHT, UyHKH YJADHHHT, BHT KAMHAA, GuT-
Ta yCTYHH HOAMapiaH uGopar. [lemak, A HUHT 1y MHHOpJIAp
Oyinua éinamacu

A=D;-D,.

M KKUHYMAAH A neTepMuHAHTHH WIAKAAH WyHAa#i y3rapru-
PpAfiIIKKN, HATIKAZA XamMma by Jap YPHHAADHAArH SJ1eMEHTAAp
#oara afilaHcu. ByHuHr yuayn, 1-yCTyHHH by ra, 2-ycTyHuu by,
ra, ..., N-YCTyHHH b, ra kymaitupub, namwxazapun (n+1)-
yerynra kymamus, Cynrpa 1-yerynnu by, ra, 2-nu by, 1a, ...,
n-wu b, Ta KyUAHTHPHG, HATHKAMADHH (72--.2)-ycTyHra Kyuwa-
MU3 Ba XOKas0. DHI OXupAA, 1-yCTYHHH Dy Ta, 2-HH by Ta, ...
n-un b,, ra KynaiTHpuG, HATHXKANAPHH 27-YCTYHTa Kymamus.

Bysapun Gaxaprasian keiius, 4 AeTePMHHAHT Kyinaari mwaxi-
HU OJiafu:

an G ... @ 6y O ... Cia
Ay Gy ... Gy Cn Gy ... Con
A=|Gm @ ... @, Cm Cn i - G
0 oo -0 0o 0 0’
o e ) 0 0 . 0
0 0 S 0 |

GyHAA XaMMa C;; 3JICMEHTJIap XyIAH (34) HmFunIAIADTA TEHT.
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OHnM, \ WM CYHITH Z TA CATPAAH TY3WITAH n-1TapTabaIH  Mu-
Hopsap GyHuua éammus. By munopaap opacuia dakar:

-1 0 ... 0
0 —1 ... 0

LR I S S
0 0 ... —1

MUHOD HOAJAH (Qapxau 6YauG, YHHHr aqreGpauk TYIAMUPYBUMCH
ywly AeTepMHHAHTIAH HOOpAT:

€ Cin
2 Ca Con

A= (= 1) @@ 2| _
¢ Cp vvr Cnp

el l)n('m-n) .D.

Koxran xamma Munopnap woara Teur. Jlemak, GUSHHHT &iui-
Mamus:

A= MA=(—1)"(— 1) p o (— 1)2""*’”~D =D

6ynanu. Wynaaik xuau6:
' D=D,-D,

By uc60T KunuHran KynmafiTHpHUI KOHAACH — ,CATDPAAPHHU
ycryuaapra“ xousacu Aeiiuaanun. Jlerepmunantaa caTpaapHu
yerynaap Guiaan aJMamTHPHII MYMKUH Gyirasd yuyH, sHa yurta
KyNa#THPHII KOMIACHHH XOCHT KHIaMH3:

.CATpAapHU caTpaapra‘, ,yCTyHJIapHH caTpaap-
ra“ Ba ,yCTYHJapHHU yCTYHAapra“ gouaacu.

Mucoun ,Carpiapun catprapra® xouaach 6¥ituua ymGyun Tonamus:

12 3| 3 4 —1 8 17 -8
2 3 1|l 270 5(=[17 9 —2|___ o
—1 4 5||—=1-1 —3 8§ 23 —10

By ACTEpMHNANTAAPNA ,YCTYHAGPHN YCTYRIApra® Kownacn Gffimua xynafi-
THPCAK XaM SHa YA HATHHKAra KelaMus:

8 3 12
8 12 1o o6
6 17 —13

§ 18. [leTepMHHaHTAApHU XHCOGAam ycyanapu

IOxopu raprubau AeTEPMUHAHTIADHH YJAPHHHT TabPHbHra
acocauuG XucoGaall aHya BAKT Tagab Kuaaim.

Wynunr yuyn GyHaail JeTepMHHAHT/AAD, YJAAPHHHT XOCCANAPH-
ra acocJanub, OCOHpOK #y.anap Ouian XueoOmanamu. Oauid an-
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ZeTepMHHAHTHH XHCOGAAN yuyH, assan l-ycTyHra

AXUIMPOK:
x + 4a
X+ 4a
x + 4da
x + da
X+ 4a

NN

a

SRR NN

LRI Y

KOATAH YCTYHAAPHH K§miHun

a

8

a
a
x

duan 1-yeTynnan x + 4a M LeTepMHHAHT GearHCHAAH TaUIKAPHra THKAPHO,
KeiiHH 1-caTpHM KOATaH XaMMa caTtpiaplau afiupaMmus:

a
0
0
0

x—a

= (x + 4a) (x — a)s.

Xyamu wy ycya Omnan kyfintar ( + 1)-TapTuGan neTepMHHAHTHH XuCOG-

St gt e) (—a) (r—a) ... (r—ay,).

1 a a a
0 x—a © 0
(x +4a)-| O 0 x—a 0
0 0 0 x—a
0 0 0 0
aafinna;
x a4 a4 a
o x a4
o a4 x oa
@ e 4 o
3. .

—-———o
Bk oy N O~

X W% O —

B koM~

% O% By~

l-catp Ba I-ycTyHHM ¥ ra k¥maiitupamus:

0 x
x 0
1 |x o«
2 x x
x X
® *

XaMMa yCTyHIapAaH x HH YMKApaMH3:

0

1

EREE

—_————

% wOnX

1

R —

x

x
x
0
x
x

B g

woOoRkRY o Kk N~

b i

ok Rk Nk

o 45
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FEGPHD.H neTepMuHaHmapHu XﬂCOG}lamHHH[‘ I(YHTPIHH ycyaaapu
TONHATaH. i

Bus, OyHnas apBaarm maparpadna 6absu Maxcyc AeTepMHHAHT-
JlapHH XHCOGJAaWl ycy/arapu OuaaH TaHumiuK. Koukper Mucoa-
vlapAa sHa GHP KaHya yCyJJapHH KypuG yTainank.

Mucoanap

1. Kynnuua jieTepMHHAHTHART SJEMEHTIAPHHM HOJJIAPra ailaHTHpULI GHAAH
YHHE XMCOGMAIHE OCOHNAIITHPHAAMLH.

Macanan:
a a a a
a—x a a a
a a—x a a
a a a—x a
a a a

NETePMUHAHT Gepuaran GYACHH; 5-yCTYHHM KOATAH XaMMa YCTYHA4pAAH KeTMa-
Ker allupu6 uHKaMu3:

S}

I
cooccy
cex oo

0
—x

[ —

0

0

ckx ooco

NN

Bow auaroHaiEMHr GHP TOMOHHMArH XaMMa SIEMEHTAap HOAra TeHr G6fara-
HH yuyH, IeTEPMHHAHT GOUW IMArOHANL SIEMEHTAAPHHUHI KymaliTMacura TeHr
D = axt

Arap my KypHHUWIIArH A-TaPTRGAH:

a—x a a a
L4 a a—x a a
a a a a

D=
a a E a—x a
a a a a

JeTepMuHanT Gepuaran 6¥aca, xyaau Ywa ycya 6uian XucoGnal, Kyiuiard ma-
Tiara Keramus:
D = (= Ii=1.qxm—1,

2. Yuby:

Saaex
s aax
®axas
CEE NN
“aana
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Buprnuu nerepumHanTHUHr 5-CatpHian z HHM uMKapuG, CYHrpa my caTpHm:
y ra KynaiiTHpaMu3 Ba yHu Koaraw catprapian aftupamns, Mkxumam nerepmu-
HAHTHH 9Ca OXMPTH YCTYH 3ieMeHTHapu Gyinua Eamus:

x—y 0 0 0 0
z—y x—y O 0 0 Xy oy oy
Dy=z|z—y 2z—y x—y O 0 |+ @x—2)[2 ¥ ¥ ¥
z2—y z—y z—y x—y 0 2 2o g
1 1 1 1 L
Exu
Dy =z (x—y)t + (x— 2)-Ds (35
Ouam, D; ma 1-catpmumr S-snemenTHEH y + (X — y) KypmEmmua &swuG,
XyAQWM Wy yCyaHM TAaTOMK 3TCAK, Ky#Hjars xocun Gyramu: .
Dy =y (x—2) + (x—y)Du (35)
(35) Ba (36) nan D, Hu 4ukapu6, ymWGyHH TONAMHZ:
_ 2 =yp—yx—2f |
Dy = =7

Wy xypunuwpare n-tapTUGan AeTepMHHANTII XHCOOMAMIAH KHTOGXOHra
TABCHS STAMH3, '

D, =

scococoa
cocos s
soccavo
coswoo
sesocoo
ssccoo

o

By netepmuHanTHE 1-ycTyH saementnapu Gyimua &fimur Oupaannra  max--
canra oaub xenanu:

a b 0 0 0 5 0 0 0 0
0 a b 0 0 a b 0 0 0

alo 0 a b 0|—b.|0 @ b 0 0|=a—bs
070 0 a b 00 a b 0
00 0 0 a 00 0 a b

Arap my Xunia TOK TAPTHGAM Actepwuant, macanan, Dy Gepuiran Gyaca,
a5 + b5 HE XOCHA KURap MK, [leMaK, 7-TapTHOAM AETePMUHAHT yuyH: -

D, =a" + (— 1)i+1.7

6ynann.
6.
a b c dl
—b a d —e¢
Dl e g a b
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1-yCTyHra KOATaH XaMMa YCTYHIapHH KYmu6, cyurpa l-ycryHpaw 5 mu un-

Kapamus:

Bxt.

l-caTpui KOAraH XaMMa caTpiapian aiHpamus:

1 1 1
0 -1 0
0 0 —1
Bxlog 0 0
0 o [
0 [ 0

A T T T
o1 1 1 1
1o 1 o1 1. 4
11011 .
111 0 1 .
11110

1 1

o 0

% g = (—1)5-5x¢ = — 5xe,

-1 0
0 —1

Arap mynra yxwam z-TapTHOAM nerepMunantT Gepuaran G¥ica, Xyamu wmy
YCyAHH KynnaunG KyHniarn HaTakKara KeAaMmis:

1

X X
el T N
0 x
x 0
Xy ¥ ¥y
z X y ¥y y
:oz.ox 0y y|d
z z z x y
z z z 2z x

S-catpunur 5-3neMentHun 2z + (X — 2) KypHHAULTA &3u6, Dy M HKKH Je
TEPMHHAHT HHFUHUCHIA AMPATAMH3:

%
D=z
2
z
£y ¥y ¥
2z Xy v
=lz z x y
z 2z z x
z oz z 2

Y

#
z
z
z

y oy y

y ¥ ¥y

Xy y =

2 x y

2z z+4(x—2)
¥ £y 0y ¥ 0
¥ z x y Yy 0
yl+lz = x 9 0
y z ¢z X 0
z z z z z (x—2)
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By aetepmunanTHu Kyiiniaruva xuco6ram ocompox. ,CaTprapHH caTpiaapra*

Komjach G6¥itnua D HM KBajpaTra KyTapaMua:

(@ + b2+ +a?) 0 0 0
D 0 (@*+b2+c2+a?) 0 0
= 0 0 (@ +b24-c*+a2) 0 =
0 0 e (@2 +b2 e a2

= (g% + b* + & + @),

Synnan:
D = (a® + b + ¢* + a2,

7, Ymby neTepMHHaHTHH 2- Ba 4-caTpiapiaH Ty3HAraH 2-TapTHGAH  MHHOp-
Jnap G¥iAva éinm Kyraipox:

a b ¢ —d
x 0 y 0
” —a b —c a|=
y 0 x 0
x ¥ | e —di_ g8y
=ly xl( nese [ £ JAEETIEEE
@ (@+1? (@+2¢ (a+3)2
BB+ (b+2? (b+3)2
@ 1?2 (c+2  (c+3)
& (@41 @+ (@3
l-yeTynnn xonram XaMMa ycTyHnapaan aftupasus:
a® 2a+1 4a+4 6a+9
B 241 4b+4 6b+9
¢ 2+1 4c+4 6c+9|"
@ 20+1 4d+4 6d+9

dun 2-ycrynnn 2 ra xjnaiitupuG, 3-nan aiupamus sa 3 ra Kynafitupu6
4-pau aiimpamus:

By neTepMuHaHT HOATa TeHT, YyHKH yHHHT 3-Ba 4-ycTyHnapi MpONOPHUOHAM,

9.

a 2+1 2 6
B 2+1 2 6
¢ 241 2 6 |
@ 2i+1 2 6

X1
xf
xf

% 5 E
Bl m—1 x—1
Xy X3 EA
X3 %3 x
x3 x} x1

X Xy x5 X,
_yeryn; o s i, 4- ca
1-yerysnan a2 A2k U uA, 3-nan "1 " 4-nan o Ao

HH YHKAPAMHS:
4

p-J]-*2

Pt
= H

1

(1 —1)
(o—1)
* (o —1)

1

(rp—1)
Xy (xg— 1)
3 (%, —1)

1

(x—1)
g (5—1)
X — 1)

(e —1)
x (e —1)
xF (g —1)
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Ouau l-catpuu 2-ra, yarapram 2-caTpuu 3-ra, cyurpa yarapran 3-catpuu
4-ra yurcak, BaHAepMOHA NETEPMHHAHTH XOCHN 6YauG, ywOy HaTHXKA UHKALH:

p
D =TT 2 T = .

=
=17 ik

Mawsrrap

1. Catp Ba YCTYHMapHMHT yMyMuil KynailTyBUMJapHHH JeTepMMHAHT Gearu-
CH TAaIIKADHCHra WHKApHIl GHran ywly NeTepMHHAHTAADHH XHCOGJaHr:

14182 @ 2
o5 earii O I 39— |

2 192 504 y 2 o=y
w0 60 20| m|y xp  oay

51 135 119 y o m g

2. Kyitunara netepMuHanTiap yuyH GHPHHYH XOCCAHHAr TYFpHAUIMHM TeK-
mupHHr:

2 i 1 -7 14 2
2|6 8 —z«'l, 6| 2 —4 6
4 -1 -1 1 3 5

3. Kyiiunars nerepMuHanTIapHu XHCOGJAraHaH KeiWH, MCTAaNraH MKKH CaTp
EKH HKKH YCTYHHW ¥3apo AIMAUITHDHG {2-XOCCAHHM KYANaHuG), sHa XHCOGAAHT:

1 4 5 0 3 6
=8 1 1B g2 —u 4,
2 5 10 1 7 -5

4. Jletepymnautiap AMPuHARCHTa SKH6 (4-Xoccamu kYaranu), yuly metep-
MHHAHTIAPHE XHCOGIAHT:

1+ i1 2 2i—1 3i+2 1
A28 4 —1f g 3—1 i+43 1|
3+5 —2 3 [4i—1 Tigs 1

5, Kyfiugars geTepMHHAHTHH GHDHHUM caTp SIeMenTlapu Oyiiuua &inG Xu-
coGaanr.

1+i 2—-3i i—1 3+ 4
—1 -3 4
D=l 4 0 5
1 =2 1 2

6. YMymult makaga 5-TapTAGam IeTePMUHAHTHH ONMG, @ay, gy, Ggg STEMEHT-
RapHHHT aireGpanK TYAIHPYBYHARDHHH, CYHrpa

@y

An G Ay
Bu A

@y Gy Ay

’aa

Qg1 Q24 gy \

MMHODAAPHUHT anreGpaux TYAAMDPYBUHAAPUHH ESUHT.

& P, Hcxannapon
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8. Kyiinaarn GeTepMAHAHTIGpHH KYNaiTHpuur:

ab’e[‘.

Al allg nl

5 1 2()1 2 3
&3 1 sf[38 —1 ol

2 3 —1{lt 5 8
P2 0 8|1 2 3 4
103 —1 7|l4 1 2 3
it -1 2 4|3 4 1 2|+
1 s 3 ulle 3 4 1

9, lletepMunantiapun Kynafitupum épraMu Ouia ymoy af#HmATAApHA HC-
Goraanr:
3 Nad — bo)* = (a* + 82) (& + &) — (ac + bd)
6) (a2 + ) (c? + d?) = (ac — bd)? + (ad + bo).

10. Yoy JeTepMHHAHTAZPHH JAPAXANH JETCPMUHAHTIAPLA KEATHPHO XH-
coGaanr:
ES S RV S G 8
2 xf xlys xys ¥R
i Xy, kv yi
xt Xy xwi i .

n o 1 ox

Xy 23 1
Ve 28 1 5 |

% ox 1 x

3 6 12 24

2 =2 2 -2
Ol 3 9 o |

2 —4 8 —16
11, Kyiinnaru Tenrjamasap CHCTEMAaCHHH EUHHI:
X+ ay + a%z =a,
X+ by + b2 =—5,
x+ey+etz=c
12. Kyitupary afiuuaTin ncGOTAQHT:
a+b b+c c+a

p+q q+r r+p
x+y y+z z+x

=2 .

a b ¢
p g r
x y z

13. Ky#impars Xap GHp JCTEpPMHHAHTAA XaMMad SIEMEHTJapra MOC areGpamk
TYANMpY BUHIADHUET HHFHHHCHHH TONHHL:

a 0 0 0 00 0 4

0 a4 0 0 0 0 a 0
8l o0 a 0 910 a4 0 o[

0 0 0 a @ 0O 0 0
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5*

14, YmGy AeTepMHHAHTIAPHUHT KBAaIPaTaAapHun XHCOGaanr:

1 1 1 1 1 -1 1
1 1 -1 —1 2 2 1
R O A L
[ =1 -1 1 3 -7 —
15, Kyiiuaarn aerepMuHanTAApHI XUCOGAAHT:
x y Xty
a) y x+y x 0
X+ y % y
1+x 1 1 1
1 I—x 1 1 |
91 1 Uotdz 1 b
1 1 [
1 aQ a
1 ay + by ay
8) |1 a 2+ by "
1 a a,
Lo Xy e oy X,
1 x x . Xy X,
5 1 x x .« Xpa an !
1o x . x  ox,
Lo ox e X X
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Unauiau (Gupuuul Aapaxain) Tenrnamasap nasapuscu Ganbsu
Tymynuasap Ouaan GoraukAup. Bus asaa my Tywynuanaphu 6aé
ITaMus.

§ 19. Matpuua TywyHyacu

1-rabpud. Hemanean ay conaapri m ma camp 6a n ma
yemyn Gauua Houraumupuo, yuoy:

lan an aw ... au
Ay Gy oy .. Az

A=|as ag Qg ... Qn
Gy Oy @ms - Gpy |

Kypurumoa mysunean ugodanu mampuya* Oedmus.

Marpunazja carpiap COHM YCTYHJIAp COHHJAH KWYHK, YHIA TEHT
&k xartta, Abuu m<n, m=n, m>n GYAUUIN MyMKHH.

Marpunadu TANIKHA STYBUM @4 COHJAD MATPHUAHHHT SJe-
MeHTaAapu Aeb aranaiu.

Arap MaTpumazars carpiap COHH YCTYHJap COHHIA  TeHT
(m=n) Gyaca, y, n-mapmubru ksadpam xampuya fefniaiu.

Ksagpar MaTpHUIAHHHI' AMATOHAAIADH XaKHAA TalMPUIl MyM-
KHH: @y, Qg - - -, Gy, O1€MeHTIAD—GupuHuu (Gom) aua-
TOHAMHU, Qip, Aoyp—1s + - -5 Ay SIEMEHTIAD HKKHHUH JHaro-
HAJMHHU TAIKMJA 3TaAd.

dcaarma, Mapuu MaTpuua WAKNAH LETEPMHHAHTIA FXIUACA XaM, MATPH~
A Gian AeTepMUNAHT OPACIAQ KATTa (apk GOPIMIMHU aiTHO YTifll A03MM,
Bupiinunian, I€TEPMHHAHTAA CATPAAP COHH yCTYHIap CORNIA Xap BAKT TeHr,
JeKHH MATPHIAZA CATPAAD COHI YCTYHIap CONRJAH KHWUK, TeHI &Ki KatTa
Gyamun Mymxnn, MKKuHuunan, ICTEPMUHAHT Xap AOHM AHUK COHHH Hpoxa-

* MaTpHUanusr GeJUHAAHHIIMHA JCTEPMHHAHTAZH (BADK KHJHII yuyH, MaT-
PHUAWHHT YHT B2 4an TOMOHHIA Kyl BEPTIKan YH3HK KYAMU3,
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Aafiny, MaTpuNa ca Xew Kannail cowuu GHARMPMAiiM, yiHi COHIapiaH Ty-
suarau Kawlalanp KaxBaan xeG xapaw mymxuu*. Iy cagadam, matpi-
WaHM XMCO6A40, YHHHF CON KMUMATHRE Tonmm seran
Tywynua iy Arap oxopunark A MaTDHUAHHHT SIeMEHTAAHHI GOW-
Ka COHrap 6HIAH aIMAITHPCAK, MATPHLQ Y3rapaiM, 1yHKA Oy BAKTAA 6 O -
K a CORTAPAAH TYSUATAH KANBAN XOCHA G Aaui. YMyMaH, HKKd MATpHUAHHnF
TeHTANTH KyHujarnua Tabpu@aana.

2-tabpu. m campan 8a n yemywau uxxuma A sa B mam-
puyaoan Gupurune XaMMQ INEHMERMAAPU UKKUHAUCURUNZ MOC
QAEMERMAAPULA MEHR2, ABHU Ay = by OYyacandaczuna, 6y mam-
puyaiap mene (Gup xun) 0e6 xuco0aanadu. Matpuuanapuuur
reuraurn A B kypunnuga ésuganu.

By tabpubsaH, Oup MATPHUAHUED AKALAM GUTTA SMEMEHTH MK-
KUHUACHHUHT MOC SJEMEHTHTA Teur GyaMaca, MaTPHLAJap Xam
TEHT 3Mac (Xap Xua)JAuru Kypuuaan Ba 6y Xoar A= B maxama
&3nanm.

Marpunanap yuyn ,kunax“sa ,xamma* TYMWYyHYE-
cu 1y K.

Arap A MaTpHLAHMHT XaMMa sdeMenTiapu Gupop P connap
Mailjonura xapamau Gyaca, A nu P MaBAOHAaTH MAaTpULa
ne6 xam afiragunap. Macanas,

2 0 —1 3

Alv 1 5 2
3 15

¢ 4 o‘

MATPHUA PAUHOHAL COHMAp MAHAOHHUZATH y4 CAaTPAH Ba
TYPT YCTYHAH MATPUUALUP.

Mana 6y:
i 2 3
—1 3i
Bi= 9 1 i
—i 4
|1 1=

MaTpHNA 3ca KOMTNJAeKC conaap Mafigfonngaru Gew carp-
AU BA WKKH YCTYHJH MATPHLAAMP.

IOKopuna neTepMHHaHTHH  TPAHCTOBHIMAAAL  TYINYHUACHHW
Gepran sauk. By tywywuamn maTpula yuyn xam Gepuur MyMuis

* Bus kedtunpox, matpruanapun .MMKROpAap® 1e6 Kapaw Ba yiap yeTnia
232273p 6AWAPUUI MYMKHRIHTHHH KJpamna,
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3-rabputp. A mampuyadazu XaMMa CampAaPHLE KYiuda Kyp-
camunzania yemyrnaap Kuaul (8a, 0emar, aKcunia, yemyHAap-
HU campaap Kuaub) é3caw, yusy:

lan an an o am
Ay gy Gz . Oy
A= |as Gp  Qm  ..: O
” Qi on A3n er Cmn

KypuRnWOaZ AHZU MAMPURA Xocur 0Y2a0U.

A mampuyaru 0y Xur0a QAMQUIMAPUUL YHI MPAHCRO3ULLT-
aaw Oeiunadu. A’ matpunma A Hu TPAHCTOSHUMSIALI HATHXKACH-
Aa ByXKyara Kearad, Akcnnda, A’ Hu TPAHCIO3WNUAJANI HATHAKA-
cuga A HUHT Xocua GY/HIIA paBuIaH.

Macauxan,
aeff 1)
—l4 0 9l
MATPUIAHH TPAHCHO3UIMAIAILLAH
1 4
0
)

xocun Gymanu.

§ 20. Panr. daemeHTap ajiMawTHpHULIap

Busra kyfinjaru marpuma® Gepusirad GyJCHH:

By By we e Gin
&= gy Ay &% & Aon i
laes Gu o am |

Il 60018 NETEPMIHAHTHUHT MHHOPJApU XaKuid TYWIyHua KUDHT-
raH SAUK. By Tymyuuaun MaTPHIA YUYH XaMm KHPHTAHJIWK.

1-ranpud. A smampuyadazu ucmaisean s ma camp 8a s ma
(Is<m ga 1 <s< ) yemMyRHURE KeCuwzan acodaapuoa my-
DYSUIL ACHEHMAGPHIL ULy MAMPURAOQ HCOUAQURANOCK 0AKD,
yaapdar s-mapmuGau OemepMunanm myscar, 6y Oemepuunanm
A mampuyarune s-mapmubiu muxopi 0¢6 amaradi.

y naparpadfard  MyJ0XazalapHUHT  XaMMICH JAETEPMHHAHTAApra  XaM
TerUILAH.
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[lynna#t kuanG, A marpunana 2-, 3- Ba X0kaso TapTHGAH MH-
HOpJap MaBKyA OY/MIIM MyMKMH. A JarH afipuM s/eMeHTIapHH
A puHT GHDUHYM TAPTHGAM MUHODIApH AelMus.

A MATPHUAHHHT TYPJH TapTAGJH MHHODPJAPUJAH SHT I0KOPU Tap-
THOJUCHHH 5HT I0OKOPH MUHOD 1e6 aTaiiuk,

2-tabpud. A mampuyanune KOA0AH GapKAL MUHOPAAPUOAH
K2 I0KOpucuHuKZ mapmubu 6y ,mzm(m;aﬂuuz paneun de6 ama-
2adu.

A marpunanunr panrn r(A) KypuHHIIAA GeJTHIAHALU.

Tabpuman aurjamuaumuga, A MaTpUIAAa HOAAAH (apKiu
akanau 6urra S-TapTHONM MHHOD MaBKyA Oyau6, my A naru s
JlaH I0KODH TAPTHGAW XaMMa MHHOpJAap HOJATa TeHr 6yaca, A HHHT
PaHr# S ra TeHr, #bHu r(A)=$ 6yaanu.

Ulynnaii xuan6, arap A HMHT 2-Ba yHAaH HOKOPH TApTHOIM
MUHOPJAPH HOJT@ TeHr 6y.jca-io, Jekun A ja akaaan Gutra sie-
MEHT HoMjan ¢apkan Gyaca, A HuHr panrn 1 ra TeHr, aBHH
r(A) 1 6yaamu. .

XaMMa sneMenTIaph HOMApAAH MOOpaT MATPULAHMHT paHTH
HOJra TeHr 1e6 XuCOOJaHAAH.

Mucoa

2 —1
1 4
] 3

-2
1

MATPHUARHHT XaMMa TYPTTa 3-TAPTHOAN MHHODAAPH HOATA TeHr (6YHM TeKunt-
PHG KYPHHT), AEKHH, MacaiaH, 2-Taprubian

A=

0 3
1
1

2 —
I 4 I =
munopy Hoada dapkan. lemax, r (A)
Yuwby:
1 2 —4
B :{ —3 —6 12
12 4 —8

Matpuuanuar pauri 1 ra tewr, spuu r(B) = 1 (texmmpu x§punr).
DHAKM, MATPHNAHK BNEMEHTAp aJIMAITHPUILIAPTA §TaMus,

3-tavpud. Mampuyanu saemenmap armawmupuwirap deb:

1. Tpancnosuyusraunu,

2. Hemasnzawn uxiw camp (uxiu Yemyw) nu y3apo aismau-
mupuunn;

3. Hemaazan camp (ycmym)HUHZ IREMEHIMAAPURN HOAOAH
dapyan xap Kawoai m CoHza KJNQUMUPUULHIL,

4. bup camp (YCMYH)HUHZ 3ACMEHMAGPUHL UCMAAZAH M
conza (m =0 O6yaumu Xarm MYyMKuH) rynaumupub, 6owna
camp (YCmyR)HUHZ MOC INCMEHMAGPURA KULUWHE AUMAMU3.
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Teopema. Irermenmap QAMAUMUPUULAAD HAMPUYAKUHL
DOHUHL §320pMUDMALON. ;

Hcoor. 1. A marpunasd TPAHCHOSULUSAIANI HATHKACHAA
A jard Xamma MUHOD/AADP XM TPAHCHOBULMAAAHALK; JEKUH, AeTep-
MUHAHTJIADHUHT GHPUHYM XOCCACHTA GUHOAH, Xeu KalicH MUHOD
ysrapmatijia.

Jlemak, A MarpuuaHHHT, WIYHHHTAEK, TPAHCIO3MIUAJIAMAAH
xocua Oyaran A’ MaTPUUAHHHT DAHTH YJIapAArd OHP XHI MHHOD-
aap Sunad anukaanagu. Uy cabaGiu:

r(A)=r(4).

2. A maTpumajard, Macaiad, WKKH CATPHM ¥3apO anMAMITH-
paliiuk. BYHHHT HATHKACHAAZ XOCWI GyaraH B MaTpUUAHMHT Mu-
HOpiapn A HUHT MuHOpJApHZaH (axaT my GuianruHa (GapK Ku-
najgukd, B jard 6ak3d MUHODJApAA MKKH CATP ¥32pO aJMalUHHIAH
Gyaanu. Jlekun, AeTePMUHAHIIADHUHT MKKMHUM XOCCACHra Kypa,
GyHAali MUHOPJAPHWHT MIIOpacHruHa yarapaim. [emax, A jaru
HOJJAH (apKaH &KH HOAra TEHr MHHOpAZD B xa XaMm HoAzau
(dapkan éxu noara Tenrauruya Koaamu. Iy caGaGau, A Ba B
HUHD DaHrH yJapAard GMp Xuja rapTuGian MMHOPAAp Ouiad aHuk-
nauu6, r (A) =r(B) 6yranu.

3. A naru, mMacaiad, GHPOD CATPHHHI XaMMa SJIEMEHTJIADHHH
m =0 coHra KymaliTupHuAan XOocua Oyirad B maTpuuanu onaii-
auk. A parm Gy carpHm ¥3 muura oiram Xap 6up D muHop B na
m =0 ra xynmaiirupuiran 6yaasu. Jemak, A na D+ 0 éxu D=0
6yaca, B na xam mD #0 éxu mD =0 6yaaau. A#Taaran carpuu
¥3 wuHra oJMaraH MHHOpJIap sca A Ba B ja tamomuaa Gup XHI.
Ilyuaat kuaub, A gari MuHOpAap HOAaH Gapkiu EKM HOATA
TeHr Gyaca, B AarM MOC MHHOPIAP XaM HOMLAH apkau EKH HOJ-
ra rtenraurnua Koaazu. Uly cababmu, A Ba B auur pamrn yaap-
2APH GUP XUA TapTuGaM Musopaap Suaaw annxaanub, r (A)=r(B)
6yaanu.

4. A WuHr WcTamras, mMacaiad, GUDHHYY CATPUHU M ra Kymai-
THPHO, MCTajiraH, Macajiad, WUKKHH4YM CatpHra Kymahiug Ba Oy-
HHHD HATHKACHIA XOCHA Oyaran marpunmauu B Guaan Gearuaai-
aug. A Huur paurst S BA B umar paurd £ 6yicun. Papmanks,
Gawapuiaran Oy 371eMeHTAp alMalITHPHUI, Y3 HUdAra GUPHHYH Ba
HKKHHYH CATPJAAPHH OJIrai MHHOPJIAPHUHT KHAiMATAapuHd yarapr-
Mafig, dynku GyHall MuHOpaapra 45-GeTaaru 2-WaTHKAHU TAT-
6uK sTum Mymkan. Jemak, 6y xoana Munoprap A sa B ja 6up
xun guitmaraapra sra. Ulyuniriek, y3 uuura ukunan (ysrap-
THDH/raH) caTpHH OAMaran munopiap Xam A pa B na Tamomuna
6up xuaj

duau, B jard ¥3 uuMra MKKHHYH CATPHM 0aul, ACKuH GupuH-
4y CATPHH OAMarai K-TapTuGIH MUHOPJAPHH KYPUO YTULIMMHS
a03uM. Bynaai xap 6up A muuop ukkura R-TapTHGNH aeTepMu-
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‘HaHT fuFMEAucHra &fuaamu: A = 48, 4 md,, 6y epma A, Ba 4, me-
repuuHantiap A HMHF K-TapTHOAM MHHOpAapH. Arap k>s 6ya-
ca, 4, =0 Ba 8, =0 6yan6, A=0 neran naTwxara xexamus. [le-
Mak, B Aa xaMm S JaH I0KOpi TAapTHOAM XaMMa MHHODAAD Hoara
Teur. By sca B uMHT paHrW § J@H KaTTA OMACAHTHHE, SBHH
t < s 3KaHHHM Ky praTaJd.

Ilyngaf kuauG, Ous TAaTOMY STrad SJAEMEHTAp aJMAIITHPHUI
MATPUIAHUHT PAHTHHU OPTTHPMAHLH. \

Y3 nanGaruia, B HUHT GHPHHUM CATPHHH — m ra Kymaktupud,
HKKHHuM caTpura Kymcax, xyauu A xocwn Oyaauu. 1Oxopnaa
KypcaTranuMusAek, GYMHAT HaTHKacuia panr oprmafiid. [lemax:
s'< t. Uxkana mydocabarian ¢ =S TEHIVIHKKA KeJaMmus.

DeMenTap aiMALITHPHULIAD MATPHIAHMHT PAHTHHY XHCOGALI-
HH aHua EHrHMIaWTHPaAu. Bynu mucomrapia Kypué yraiauk.

Mucoaaap
1. Yw6y MaTpuUannHr PaHTMHS XHCOGxaiiym3:

1 3 2 -1 —4
—5 =15 —10 35 20

= 0 1 21 67 3"
1 4 23 60 -1

Assan 2-catpin 5 ra WACKAPTHO (1bHK % ra kynaliupuc), cyurpa xockn
6yaran 2-catpuu l-ra Kjwamus:

0
-1 -3 -2 7 4
3
—1

1 4, 2 60

Dum, 2-carpuu 4-ra Kymamus, 3-uu sca 4-xau aimpamus (ApHE —1 ra Ky~
naftupub Kywamus):

“ 0 0 0 0 0

1‘ —1 =3 —2 7 4

0 1 21 67 3
0 0 0 0 0]

By cffurra Marpruaia xamda 4- pa 3- 1aptu6an Muxopaap Hoaratenr. Jle-
KdH, 2- TAapTHOAM MMHOPAAPAAH, MAcaiad,

|75 "t

MUHOD HOATA TeHr smac. Jlemak, CYHTTH MATPULIAHMHT Ba, AeMaK, A HHHT XaM
panri 2 ra Tedr, abhu #(A) = 2.
2. Kyimpard Matpuiansur panrumi sucodnaiimma:

8 €3 2 1
—4 21 —3
s 3 11

( 3 —13
h—1 5
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3- ycryuim 2-nan alupass:

8 8 55 2 1
—4 —4 25 —3 2
3 3 —16 3 —1ui
—1 —1 9 [} 1
2- yerynun 1-Jad afiupamus:
0 8 55 2 1
D =i %5 —3 2
0 3 —16 3 —11°
0 —1 9 0 1
2- Ba 3- caTpiapHu KeTMa-KeT 4-IaH afimpamus:
0 8 55 2 1
0 —4 25 —3 2
0 3 —13 3 —1{"
0 0 0 0 10
By MaTpuuaia, Macaiam, ywdy MUHOD HOMIAH (apKaH:
8 55 2 1
—4 25 -3 2
3 —16 3 — 11| — 3500,
0 0 0 1)

THlesa, 7 (A) = 4.

Ulysaah ukxuta A Ba B marpuuawu onaiaukku, B marpuna
A nan dakar xamMma dJeMEeHTIapH HOJJapra TeHr 6yaran Gup
Heua ycryn (éxm catp) Ounanruka apy Kuwiagurad Gyacuad. B
HHHT YCTYH/JApUHE ¥3apo anMamtupub, Oy HOLIH
9HP OXMPTH YpHHAApra keatupa ogamu3 (6y Guaau, B muur pan-
ru ysrapmaiigu). Ly ca6a6an, A
KYPHHHIITA 5ra AeHHII MYMKHH:

ay @ oy, |

A Qg ... G
A= i

[ P

B =

yeTyHaapHK

Ba B wmarpumanap xyfiuaara

lay ar
Ay Ay

U1 Az - - -

o i

1n

. ay,

a

‘mn

00..0
00 .0
00..0

By mukkn MaTpumawmur paurgapu Tewr. Xaxukatan, B naru
HOAMH  YCTYHIADHM Y3 MUHrAa OJYBUH XaMMa MHHODJAAp HoJra
Teur. Jlemak, B HMHT panruuu aungiaumaa Gynaait
xucOGra onmalimu3. 88 MaTpUUA KOATAH ycTywaapu Ouian A aau
xeu ¢apk xuamaiian. Uy caGabau, r(b) =r (A) 6yaamm.

YCTYHIAPHH
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Mawmrrap

Kyitngara MaTpHIANAPHIHT paHr# aHUKAAHCHH:
1.
1 =3 2 =1 4
5 2 —6 3 —4
6 —1 —4 2 0

2
2 I T
o4i —1 2 0 1
R e L
3.
|2 o—2 4 i
s a0 =i
\l—l = 9 2
I e 18 2
4 10 1
g 18 7
18 40 17|
7 17 3 -~
5. \
| 0 16— 0
17 —60 402 123 %5
| 301 o g —417 —169|
14 —46 268 82 30

—_—
o o
o
—_—. o

1 6 2% 15
0 7 21 14
—1 8 % Bl
5 0 —10 —1I5
| 12 —9 —s81 —35¢
8.
1 =2
PR
3 —6 ¢
= 2
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9.
s 5 3 7T 1 2y
4+ 6 7 9 L 2
3 0 —1 2 7 1|
15119 18 19 15
7 1 2 —5 6 3
10,
00 1 00
o1 0 0 of
00 0 1 0
O
13 4 5 1
12 3 4 5’~
2 3 4 5 6]

§ 21. Yusugau Goraanuumn

fXap Kaficucu n Ta COHAAH TY3WITaH M Ta CHCTEMAHH OJaji-
JAHK .

Ay, Argy o vvy Ay
Aoty Qo+ v vy Aoy (6))
@ty Amzy -+ o5 A

By cucremanap, MacanaH, MaTpHua &KH AeTepMHHAHTHHHT Xau-
Ma éxu Gab3u carpaapu, 8xyj yCTyHaapuaan uGopar Oyauuin
MYMKHH.

Xap Gup cHCTEMAJarH COHJAPHH YHHHT 3JAeMEHTaapH 1e6
araiimus.

1-rabpud. Azap axaran Gummacw HOAOQH GAPKAL ¢y, Cy,

. Cp CORRAP MaBXHCYO 0YAUO, yaap YUYH:

CalyimH ColgrF . oo+ Cpy =
=1, 2 cuu ; #)

menzaukaap ypunan 6y.aca, (1) cucmemarap wusugaw 6orian-
2an Jelunaou.

Azap axgaaan 6ummacu rordar apxaw 8a (2) menzaux-
QPRI KAHOGMAGHMUDYBHIL Cyy Cy - - ., C, COHAQP MABHCYD
6yanaca, denax, (2) meweaukaap ¢, =cy=...==c, =0 uwapm-
Qdazuna Ypumwan 6yaca, (1) cucmevarap 4usugan GOFAGK-
aazan Oeanaadn.

)
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Muconanap
1. Ymby:
18 3 —2 5
2, —1 3, 4,
4, —9, 13, 2
cucremaiap YWH3W KW GoraaHTaH, UYHKH (= 2, ¢y =—3, ¢g =1 counap
Mamsyn 6aud, yaap yuyH (2) TeHTARKAID JpunnmLNp:

2.1 + (—3)2+ 14=0

S s AR SR
9.5 4 (— 3)-4 + 1.2=0.

2. Kyfiuzari (ncrevazap WiBHKM GOFIanMarai:

2, 1, 3,
1, —4, 5
3 —3 2

XaKuKarai, ¢, €y Cg CORTAPHH 0an6, (2) TeHrANKAAPIK Ty3CAK, ywby:

2, + 6 +8c3=10
o —de, — 85 =0
30y + 5o + 26 =0

renicaaManap Xocun Gynamm Ba Gymnan ¢y =€y = Cg = 0 xean6 wnxanu. Jemak,
aKanam OWTTacH HOMAAH apxra Ba (2) TeHraMKAGpHH KAHOATARUTHDYBIM c
g, €5 CORNAP HyK.

o-ravpud. Aeap Ty Yw s Im connap masrcyd 6210

yaap yyr: _

gy = Taat + Talles o+ ¥ Tmttmt €= 1) ®)
meHeAUKAGD YPUHAL 6yaca, (1) Hune Gupurau cucmesact Kor-
2anAaplL OpKAAL HUSWIAL uodararadi deimus {0y epAa
Yo oo or Tm COHMAPHHUHT Gan3uiapH &Ky XaMMacH HOATA TeHT 65~
JMIIH XaM Mymxym).

Yuymas, (1) Hunr ueranral GUpOp CHCTEMACH KOATaHAApy 0P~
Kanu YUBHKIA H¢’Oﬂﬂ-’laﬂ“lﬂﬂ xaMm l\‘lyMKHH.

Macanas, 10KOpuaard 1-MuCO/IA YUHHUE CHCTEMA KOATAH HK-
KHTACH OPKaIM UMSHKJIH udorananany, UyHKH n=—2 19=23
cousiap MaBEKYA 0yaud, yaap YuyH:

4= (—2-1+32

9= (—923+3 (-1
13=(—9(—2 +33
9= (—95+ 34

1-meopena. (1) cucmemanap HUSUEALL Goraanean 094ca,
yaapoar akaan Oummact K0A2AHAGDPU OPKALL wusuKan ugpo-
daranadu. Axcunia, (1) cucmemaraplar aKairl bummacu
K0A2aHAGPY OPKAALL wusukau uPodaranca, 6y cucmemanrap
yysuKau GOFLAHZAH 6y.2004.

Wc6ort. 1. (1) cucremanap yu3uKan GOraaHran Gyaca, (2)
TeHrauKaap Ypunan 6yauG, €1, Cp oo Cm counaplan  aKauIn
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6uTTacH HOJIra TeHT 6yamalinn. Macanau, ¢, + 0 neimik. By Bakraa
(2) TenrnukaapHu @, ra nucGaran euu6, (3) TemrymkJapra xena-
mu3. Jlemak, (1) HuHr GHPHHYHM CHCTEMAcH KOJraHJapH OpKalm
YU3AKAH HbOLATAHALH.

II. Axcunva, (3) TeHramKIapiaH

Ay — Yoy — Yol — « « « — TmOmi =0
xocua 6yaaau. By Tenrukaap sca (1) CHCTeMAIapHHHT YHBHKAH
GOFAAHIAHUHY KYPCATaiH, YYHKH 1, — %5 — g, ..., — Tm COH-

JIaPHHHT GHPHHUACH HOJAaH dapKJu.

By Tteopemajan KyfiniarH HaTiKanap Keaus umKamn:

I-namusca. (1) cucmemanrap wusurin 60FrAHMAAH OYACA,
yAapoan xet KQACUCH KOALAHAAPU OPKAAL ULBUK AL UHOOQAAH~-
saidu. Axcunia, (1) cucmemarapian Xew Kawcucl KoAQHAAPL
OPKAAL 4H3UKAL UPOOALAKMACA, §Y CUCIEMANAD HU3UK AL OOF-
raumazan 6yaaoi.

2-Hamuca. Azap (1) cucmemarapdar bummack KoAzaHAa-
punuHe 0Qs3UAapl OPKAAL YHSUKAL UHOOALAHCA, KOAZQHAAQ-
DUHIHE XAMMACH OPKAAL XAM wusukin ugodaranadu sa, de-
max, (1) cucmemarap wusuxan 60rranzan 6yradi.

Uc6oT. Macanan, (1) nunr 6upunun cucremacu 2-, 3-, ...,
r-cucremanapu (r <) opkaJu UHSHKIH HPONATAHANMTAH OYJICHH:

Ay = Tollo; + Yalgr + o o o T80
By TeHIVIHKJApHH KyiHaaruya E3ulll MyMKHH:

L T R o e T e AL
CyHITH TEHIMKIAp WyHH kypeataauku, (1) chcremanapsunr Gu-
PUHYHCH KOJTaHJaPH OPKAJH THIHKIH H(OAAIaHATH.

Jlemak, 1-reopemara Gunoan, (1) cucremanap 4wH3HKIH GOF-
JIaHTaH.

2-meopenma. (1) cucmemarapdar Gummacu K0AAHAAPL OP-
Kaan ausuKan whodaranca, wyroaii conaap #agacyo 0y.aadu-
Ku, yaap épdamu Guiar HOAAAPOAH WOOPAM CUCMEMA X0CUA
KUAUUL Y MKUR.

Mc6or. Macanan, GupHHuH CHCTEMA KOJTAHIADH OPKAlH M-
sukau ndonanauca, (3) TEHIIHKIAP YpuHAR GYand, yrapaan

@y = ol — Talai = .« . — Tm@m; =0

xeanG uukain. By TeHramkaap sca NIYHH KYpCaTaIuKu, HKKHHUM
CHCTEMAHHHT JJIEMEHTIAPHHH T, TA, YUHHYH CHCTEMAHUKHHH Ya Ia,

., M-CHCTEMAHHKHHH 3Ca Yp Ta Kyna#tupuO, HaTuxaiapuu 6u-
PUHUM CHCTEMAHHHT MOC 3JEMEHTIapHj@H alfinpcar, HOJIAPAaH
nbopar cucrema XOcHa Oyaaju.

3-meopema. Mampuya (Oemepsunanm) HuHz HOAOAH Hapk-
2w D munopuza xupysun campaapu (YCMYHAGPU) 1U3UK AR OOF-
NARMARAH.
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HcGor. Arap GyHpait catprap uuM3HKIM OGOFIanran 6y.ca,
2-teopemara MyBodux, Oy caTpaapaan GHDHra, KOJTaH CaTpiapHH
TErMIJIN COHIAPra KYMalTHPHO K¥mub, y CATPHUHT XaMma aje-
MEHT/IADHHY HOJJAPTa ailaHTHPHIN MYMKHH. Y BAKTAA X0CHJ 6.1~
TaH MUHOP HOATa Tewr Gyaami (6uTTa caTpu wmoaIaplaH nEopaT
6yarann  ydyn)*. ByHHHT  HaTH®Aacuia ~ MHHODHHHI KufiMaTh
yarapmarann yuyn [ xam Hoara Teumr Gy.aajiH.

4-meopema. Azap A mampuya (OemepMuHaKRm) HuHe pawnen
S za meHz 0y.Aca, paneru QHuKA084n D munopea kKupzaw camp-
aap (yemyHaap) opxain A Hune ikoazan xap 0up campu (ye-
MYHL) Hu3uK AL UHOOAAAHAO.

Hc6or. Kyaaitiuk yuyn, L) MuHOp A HHHD 10KOpH uanm Gyp-
yarura Kofaamras, spHi:

ay .- s
Qg1 e Qg

D= - *0 (4)
aq cee Qg

KYPHHHIITA 3Ta 1e6 (apas KuiuG, TEOpeMaHW, MacalaH, carpaap
yuyH ucOOTIAMIUK.
Ky#mparn (s 4 1)- tapru6au AeTepMUHAHTIADHH K¥PaMus:

6ynna i=1,2, ...,n5t=s4+1, s4+2, ..., m (m 6urau A
MaTpUNajark caTplap COHUHW, 7 GHIAH 5Ca YHAArH YCTYHaap co-
HuHYM Gearmaaank; A — nerepMmunanTHH ndolaiaca, m =n Jup).

Xamma A; neTepPMHHAHTIAD HOATA TEHT. XaKHKaTaH, i< S KWil-
Mataapna A; HUHT MKKH YCTYHH Oup xua 6yauG, A; = 0 neran naru-
Kara Ke/Jamua.

i>s gufimaraapaa sca A; nerepmumantaap A munr (s -+ 1)-
Taptubau MuHopaapunu ndonanafiu, xemax, 6y xoasa xam A;=0
6yaanu.

A; HH CYHITH YCTYH 3JeMeHT/apu Gyimua &amus:

Aty + Ayay + . . + Agag,+ Day = 0.

i

. * Teopemana aiiTunran catpiapias GHDMHUHI S7eMEHTAADHHH HOANApra
alilaHTHpHi Guaan Ons D munopra 45-Geraarn 2-HaTHXAHW TaTGHK STra Gyda-
mu3, By sca, paswanky, D MHHOPHUHT KMAMATHRM yaraprmaiigu,




[image: image78.jpg]30 111 BOB. UMBHMKJIN TEHIJIAMAJIAP o

D0 6yarasu yuyH, 6y TEHIIWKAApHU ay ra HucGartan evum
MYMKHH:
@y = Bpay; + Bpty + . ..+ Byay.

Xocua 6yaran CYHITH TEHLIWKJIAp WYHH K§PCAaTaiuKu, A HUHE
t-catpu (t=s-+1,§4+2, ..., m) aBBaaru S Ta carpiapu Opxa-
A un3uKaAn udosasaHain.

VeTyHaap yuyH Xam Teopema XyMAu myHaai ucGoTiaHaiu.

decaatMa. D muHop A HUHN WCTairaH caTpiapu Ba MCTAnram yCTyH-
MApHAAH TY3WAraH XO0MJa XaM, A IMHT caTpiapuiH ¥32po Ba yCTYHAapHHH
¥3apo aAMawTHpuil GHian, D WM MATPHIAHWKHT 0KOpH yan Gypuarnra xea-
TUDHIN MyMKuH, BYHMHr HaTuXacHia, MabaymKH, A HMHI' paury ysrap-
Mk,

5-meopenma. Azap A mampuyada Hordan dgapkan s-map-
muGan D HUHOP MABHCYO 69210, Oy MUHOpeQ Kupysuu camp-
aap (yemynaap) opkanw A Hune Koazan Xxap Oup campu (yc-
myHw) wusHKAL UPOOAAAHCA, A HiHz paHel S 24 meHe 6§4a0u.

Hc6ot. Teopemanu, Macajad, carprap. yuyH HCGOTIAHIMK.
Slna, D muHOp A HMHT I0KOpM vam Gypuarura XoHjauirad, sbHH
{4) xypunumra sra 1e6 $apas STHIINMH3 MYMKHH.

2-teopemara 6unoan, A umwr §--1- cugad Gomal, Xamma
CcarpaapHHK HOMMAPra aiianThHpa onamu3, DyHUHT HaTHXKacHia
xocua Gyaran ymoy:

@Gy Gy ... G
B=lag au ... @G

0 0 .. 0

0 o ... 0

marpnna (AeTePMHHAHT) HHHT, 1eMaK, A HHHT XdM PAHIU S ra TeHT.

6-meopema. [Jemepmuranm HOA2Q meH2 OYrumu YiyH,
YHuMz campaapi (yemyRaapu) Husuiiun OOFAareaH Oyauui
3apyp sa emapau.

Hc6or. . JlerepMHHAHTHHET caTpaapu (yCTyHJapH) YHSHKAH
Goraauran 0y/aca, yJapiaH aKaliu OUTTACHHUHT XaMMa 3JeMeHT-
JapWHH HOJJAPTa ANJAHTUPUII  MyMkuH  (2-Teopemara  MYy-
BoQUK), OyHIall AETePMHHAHT 3Ca HOJITrA TEHT GyaaiH.

II. n-tapTu6au A€TEPMHHBHT HOATA TeHr Gyaca, YHHHT S paHru
n jan kuauk 6yaagd. By BakTaa noara tedr 6yamarad s-TapTHb-
JW MHHOPra KupyBUM caTpaap (YCTywiap) opkaiu Koirau xap Gup
catp (ycTyH) umsukam uponanananu (4-reopemara Mysoduk). By
sca carpiap (yCTYyHIap)HHHT HH3UKIM GOFAAHTAHIUTHHA Kypcara-
nu (1-TeopeMAHHHT 2-HATHKACHTA GUHOAH). -
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Azap 0300 xadasapoan axasrw Gummacu HoAza mewe 03.a-
saca, (5) cucmema Oup wcuncaumac 0e6 amaaaou.
Bus P counap MaiiioH#Ed 1 HOMABAYMIH KaHAalaup r Ta
TEHTJIaMa CHCTEMACHHH OJaMIHK:
Ay Xy + QypXp + oo QunXn = by,
Ao Xy + QooXo -+ . oo~ Qonkn = by, (6)
WXyt ApXy+ ot QraXn = by
(6) cucremazaH TamKapu, sHa OHTTA 7 HOMABJAYMAM TEHIMA-
Ma Gepuaran GyJCHH:
Ay, Fayx, + ...+ anx,=b. (7)
4-mawspugh. Azap (7) 7 eHzAAMARUKZ XaMMa KOIPPuyuerm-
aapu (6) meneaamaraprunz moc Koagduyuenmaapu opxaiu
QUIUK AL WHOOAIANCA, ABHU €y Cyp oo, Cp COKAQD MABIHCYO
09410, yrap yLyH:
Oty + Gyt 0y, (=12, ..., 0) 8)
byt byt 0l
meneauxaap Jpunaun 6jaca, (7) meneaana (6) menesananap-
HUHZ Hamuxcacy 0euiadu.

Macanan,

4x, —x,+2x3=8 )

TeHraama ymoy: i
2x1 — Xy + X3 3,

Xy + 2%, — 2% = (10)
X3 —2x,+3x3 =6
TEHT/IAMAJADHUHT HATHIKACH, UYHKH C;==C,= (3 =1 conaap

yuyn:
4=12+1-1+1-1,
—1l=1(—1) +1-241:(—2),
2=11+41-(—2)+ 1-3,
8=1-341:(—1) 4 1-6.
Teopema. (6) cucmema ewnraduzan 6yaca, YHuHz ucman-
2an ewumu (7) HAMUINICAHU XAM KAHOAMAQHMUPAOL.
HMcbor. (6) cucTeMaHuHr HCTAATaH %, Oy, ..., Oz CYAMHHH
cucteMara Ky#uG, ymoOy aliHuaTiapra sra Oyiamus:
@iy F @ty o+ Qe = by,
g%y + Agptp + . o o+ A2nn

2%

Aty + Apgty oot Qpn = by
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/
By afiupartaapuunr l-cumu ¢, ra, 2-cwHu ¢, ra, ..., F-CHHR
¢, ra kynaiiTHpu6, cyHrpa xaaiaG xymcak, (8) TeHriukaapra
Kypa, 3
@05+ Ayt A= b

xocua Gyaanu. By TeHramk sca myHu KypeaTamukm, o, 9, ...,
a; euuM (7) TEHIJIaMaHU XaM KaHOoaTJaHTHpanu.
Macanad, (10) cuctemManunr xy= 1, X, =2, xg=3 eunmu (9)
TEHIVIAMAHY XaM KanoataatTupain (6yHM TeKmupHO KYPHHT).
5-rabpud. (6) cucmemadazu HoMABAYMAADHURE KOIPPUYIL-
enmaapudan mysuazan yuey:

iy, Ay, s Qny
opv Qo s Q2n,
Ar1y Qrgy < vvy Qrn

coHAap cucmemanapu wusuxan 6orianmazan 6yaca, (6) meme-
AAMANAP MYCMAKUL MEH2AAMALAP OeinAao.

KefiMHPOX MyCTAKMJ TEHIJaMadap CHCTEMaCH Xap BAaKT edHM-
Ta 3ra 3KaHHUHH Kypamus.

§ 23. Kpamep dopmynanapu
(5) cucTeMawuHr m = n GyAraR XyCYCHit XOJHHH TKUIMPAMH3:

Xy QX+ Qs o QX = by,
gyXy + ApeXy + . oo+ QrsXs .. A QanXy = by, (11)

ApXy - @m%y + oA ApsXs o QunXn = b

By cucremanaru HOMabayMJAapHHHT Kos(pdunueHrIapusan f-
TapTuGau ywoly AeTePMUHAHTHU TYSaMus:

Ay @y ... Qg ... Qg
a Ay, ay e ay
21 22 25 n
D=
Am . Qn2 a v Qps —_ Qnn

By meTepMHHAHT CMCTeMa AETEPMUHAHTH Aeduian.

Bynaa uxku x0a 6§anwu mymxmn: D=0 sa D= 0. Bus xo-
3upua D+~ 0 Gyaran XoaHu KypaHruk.

(11) cucremannur GupuHuM TeHrJamacuun A, anreGpauk Tya-
AupyBunra (s =1, 2, ... , 1), UKKUHYHCHHU A Ta, . . . , 72- CHHIL
Hps TA KYMAHTHPHO, HATHIKANADHH XaAJAl Kymamus:

6
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@y g+ andps + .o+ andyg) X+

F (@A + g tos + . nhyg) X+
(@55 Ao s + o F BysAng) X5+ (12)
+ go s g

+ (@pAss + nyAps + o+ Aupdyg) X, =
=055+ b A+ ...+ by
52, 56 - Getnapaa afituaraniapra GHHOAH:

Ayl F Qyghst . + Gushng=D (13)

6§1u6,
A+ Aplos + oo b @y dys (kokg)

KYPUMUILAATH XaMMa AHFMHAMAAD HOJTA TEHT.

Iewmax, (12) renranx

Usxs = 0yAis+ bhas+ oo + bpdys (14)
WAKIHH OTalu,

(14) TeurauKHEHT YHT TOMOHHgArH fwmrummuHd (13) 6uaan
CONMUITHPHO, WYHH Kypamusku, Oy #urunpu (13) aan, abuu O qan
(baxar s-yctyn snemenTiapn Ouianruua (Gapk KWIyBYH JETepMH-
wauTHH ndoxanaiuu; OGomkaua alfitranga, D HeTePMHHAHTHHHT S-
YOTYHUAATH Gy, o, + .., Qng SACMEHTAAPHH, MOC pPABANIAQ,
fy, by, ..., by 0301 Xanaap Guian aIMAMITHPCAK, XYALH 0KOPHA
JATHATAH JeTepMuHanT kean6 uuxanu. Llysnali xuiu6, 6y serep-
WHHAHT KyAHAArH KypHHHIUrA Bra:

1 Oan e e By by iy gpr + -+ Qg
L I
i Upy ovs Qg by Apygyy
Hemax, (14) uu -
: Dg : (18)
wakana €sub, Gynsan
= s=1,2 ..., (16)

TeHrIMKIapra xexamus. By rewrmuxaap Kpawmep gopmyrarapu

JAeHuaanu.
Toumnaras (16) xuitmataap (11) CHCTEMAHHHT €YHMH SKaHHHH

Tekwdpud kypaiank. CHCTE@MAaHUHT HCTAJITaH
Xy ¥ oo F QX . t ApsXy,

bs
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Tenrzamacura (16) xuiivataapan kyiicak,

aaDy+ ... +agDg+ ... 4 asuDy
D

xocun 6yaanu. Byuna y
Dy=0,Ay +bsAy + ... +b,Ay,

Dy =byAs + byAgs + .o + 0,
D,=b,41,+ 0,40+ ... +0,4,,
sKaHuHM 9HTHOOPra OJCAaK, IOKOPHIATH KacpiaH KyHHaarn keant
UK
@shn + ..t awnBi) b+ o (@aAg & asfs) by -+
D r

+ (@aAn .+ o) b

Exku
0<h+.,,+D-bS+...+o~b” Db
- Db T DpT

Suam, (11) cucrema (16) tenrauiaap 6unan anngianyBun daxar
6uTTa €YMMra 3ra SKAHHHH HCOOTTAMAMK:

(11) cucremanunr xap Oup eunmu, anbarra, (15) cucremanunr
xam eunmu Gynaan. Jlekun (15) cucrema Gurrarnna (16) eummra
sra. Jlemak, (11) yuyn xam (16) Gupaau-Gup edummgup.

Wynnait xuau6, (11) cucmesmanune D demepmunanmu Hosdak
dapiau  Oyaca, cucmema OGummauna eiurmza 32a 0YAul,
Oy ewui, AGHL Xy, Xy ..., X, HOMABDAYMAQDHUNE KULMATIAGDE
(16) xacpaap Guran anuxranadn. Xap Kaicu X, HOMADLYMHL
QHUKA0BYU  KACpHUKe Maxpadicuda - OemepsuHanm mypao.
Kacprune cypamudazu D, demepyunanm sca D 0an x, HOMAB-
AYMHUHZ KOIGguyuenmaapu ypruza 0300 Xa0aap YCMYHURL KY-
fu Gunar xocun Oyaadi.

D, Dy, Dy, ..., D, perepmunantiap P MalJOHHHHI 3IeMEHT-
Japuiad TysHAraH. By neTepMuHAHTIADHH XHCOO/AWIA, yIapHHUNT
a/EMEHTIApH YCTHAA PALHOHA] aMa/IapHHrHHA GAKApaMu3; 1wy

. cababan, AETePMUHAHTIAPHHHT XaMMacH P MailIOHHHHT 3J1eMeHT~
napuian ngopar. Jemax, -(11) cucremadnur euumu P MailoHHHHT
SAEMEHIIAPUIAH TYSHIAAR.

D0 XoJ WyHH KyPCATAguKH, [) HHHD CATPJAAPHIAH, ABHK
(11) tenrzamazapiard HOMabIyMJADHUHT KOS(DQUIMEHTIapuAaK
TYSWTAil CHCTEMAJAp UYH3HKJIH GOFIauMAra, 4yHKH aKC XOJiaa
D=0 oynap sw (80-Ger, 6-reopemara myBodux). Hemax (11y
TEHIIdMaNap MyCTAKHILHD.
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Mucoua. Panuonan conmnap mainonuzarn

K+ X+ G+ x, =35,
X 2%, — X+ dx,=—2,
2%, — 38Xy, — X3 — Sxg=—2,
3x, 4 X+ 2x5 + 11lx, =0

CHCTeMaHu eyafiiuk. ABBa/ cucTeMa JeTepPMUHAHTHHY XuCOOMaAMu3:

1 1 1 1
D=1 2 —1 4 |=—142.
2 —3—=1-—5
3 I 2 11

nmm, (16) xacpnapumur cypatnapunaru Dy, D,, D;, D, nerep-
MHHAHTIApHY XHCOGMaw YuyH, D wuwr, uasGar Gunad, l-, 2-,

3-Ba 4-yCTynJapn ypHHra 0304 XaJAPHU KYSMHU3:

5 1 1 1
—2 2-1 4
Di=| _g 315 |=—14,
01 2 1
15 1 1
1—2—1 B
Di=lg_9 1 5 [=—2%4
3 0 2 1
11 5 1
1 2—2 4
Di=ly 3 5 5 |=—%6
3 1 0 11
1115
.|l 2—1-2|7l2
Sle—3—1—2
31 2 0
Bynnan:
B T S NP S

Wlynaait uau6, cucreMasuHr eyumi:
1,23 —L
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Maumgrap

1. Komuaexc cOHnap MaiioHufars ywGy cHCTeMa EUHACHH:
X— Xt X5 — X
22— X + 24— X
b Xy g+ 2%
Bxy — 205 + 2x3 — x4

.

2. Kyfiugars cucTeMani eumHr:
2 — Xyt X+ xy=a+2b,
Xy F 2%y + 3%, — x,=3a + 25,
3x; + X3 — X3 — 2x, = 4a — 3b,
i+ H—2+ xg=2—0b
3. Panyonan conuap MaiiIOHMAArH KYHWIArH CHCTEMAaHH CUMHI:
X5+ 20 + B, + 4x, + 5xy = 13,
20 + Xy + 2% + 3x, + 4x; = 10,
2y + 205 + Xy + 2, + 31, = 11,
2% + 2x + 205 + x, + 225 =6,
2y + 2%y + X5+ 2%, + X = 3.

4, Xaxukuil connap maliouMiaru Kyunard cucTeMan cuunr:
axy + bxy + cx; + dx,
by —ax, + dx, — %,
Xy — dxy — axg + bx, =0,
dxy + (xy — bxy —ax, = 0,

GyHna a, b, ¢, d — OHD BaKTHHHC ¥31Aa XaMmacH HOAra TeHr Gyamaran XakMKmil
couaap.

'§ 24.  HoMabIyMIapHH KeTMa-KeT HYKOTHII yCcyau

Busra siHa 7 HOMabAYMJIU 72 Ta UMSHKJAM TEHIJIaManap CHCTe-
macu Gepuaran 6yacun. Chcrema JAeTePMHHANTHHI HOAAAH (apKIH,
apHH D # 0 1e6 dapas xmiamus. Jlemak, CHCTeMa MyCTaKHJI TEHr-
JaManapiau Tysuiran 6yauG, 6upaan-Gup eunmra gra. By cucre-
MAHH CYHIIHHHT $HA OWTTA yCyan GWAAH TAHWINAMHS.

Cucremanunr, macajnas, GHpPHHUH TeHrJamacu &paavu Gumian
(osuM Gyarania TEHLJAMAHH TEFHULIH COHJApra KymaiTHpuo)
KOJITAH TEHrJAMajapiaH OGP HOMABAYMHH, Macaja, X, HH uHKa-
pamu3 (#ykoramus). Harwkana GuTTa 72 HOMaBJAYMJIM reHraaMa-
AaH (aBHU GHPHHYM TEHIVIAMAHUHT y3uiaw) sa n—1 T1a 7 — 1
HOM@BJAYMAN TEHIVAMAJAPHAH TY3WJITaH CHCTeMa XOCW1 G6yaa-
au. Ulywra  yxmwam, 7 —1 womabaymauw n— 1 Ta Tenrjama-
Jap CHCTEMACHHMHT, MAcaiaH, GupHHUK TEHP.IAMACH &paamu GuaaH
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KOJITaH TeHrJamasapuian GHp HOMABIYMHH, MacasaH, X, HH HyKOTa-
mu3. Hatmkaga 6Gurra 7 — 1 HOoMabaywmiau Ba n—2 1a n—2
HOMAbJAYMAH TeHrJaManap CHCTEMAacHHH XOCHJ KW/IaMH3 Ba X. K.
By TIPOLECCHU AaBOM 3TTHPCAK, Gurra n HOMABAYMJIH, ourra n —
HOMAabAYMAH, GUTTA 2 — 2 HOMABAYMIH, . .. , OUTTA HKKH HOMab-
JyMJH Ba Gutra Gl/lp HOMa'bJy MJAH TEHIVIaMajaap CUCTeMacura kesaa-
MU3. By CHCTEMAaHMHT OXHPrH TEeHrJaMacuiax GHP HOMa'bAYM
AapxoJ TOmuAanH, YHuHD l{ﬂﬁMaT“Hl/l YSPU_laH OJIAMHT U TeHTrJaMara
Kyin0, sna OMTTa HOMAbJIYMHH TONAMH3 BAa XOKA30, HHXOIT,
OUPUHYM TeHI/IaMajaH A-HOMAbAyMHH aHUKTIAHMU3,

By ycyn momabaymaapem xerma-keT HyKoTHm
yeyan aefinaani.

AfTHATaHIaDHH KOHKPET MHCOAJApAA KypHO YTalank.

Muconnap

1. Y6y cucrema Gepuaran Gyacuu:
X+ X+ 2x;
20, + Xy b Xy
X+ 2% + Xy
Cucrema perepunuanti D = 4 + 0. /lemak, cucrema GHTTa aHHK @IHMra 9ra.

Bupunuu  Tenraamann — 2 Ba — | ra  kynaiitupnG, HatHKanapen  Moc
PABHIIAA MKKUHYM BA YUHHUHM TEHIIAMarapra Kyulcak, Kyiumard Xocun Gyaagas

4,
3,
=1

Xy 4 X+ 2x=4d,

NI, MKKMHIH TEHTIAMaHH YuHHGHaH alupul, ymby cucreMara KenaMus:

X4 Ko 2 =4,
X3 + 3x3 =05,
4, =8,

8
VuuHuK TEHrNaMajaH X; HH TONAMH3: X = q= 2
By xuiiMaThiH MKKMHUH TeHraamara KY¥i#uG, &, uum anuknafivus: x, + 6=>5;
Xy=— L. Huxoar, GupHIuN TeHrNaMajan X; HH Touawus: x, = 11 4—4;
%=L
By Huaapii CHCTEMHAHT (aKaT KOSQOHINEHTIZpARA OAHOTHHA Gaaph-
UMMK3 XaM MyMKHH. XaKukarai:

1 1 2 4,
2 1 1 3,
1 2 1 1

Bupitun catpui —2 Ba — 1 ra KymaTHpHO, HaTIKATADHM MOC paBHITA
MKKHHYM BA YUMHUH CcaTpra Kyiramus:

1 1 2 4.
0 1 3 5, (kywraunan kefinn ~1 ra xymadtapank)
0 1 -1 =3,
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Vikxunun caTpHu yuMHuHZaH aiMpaMus:

1 1 2 4,
0 1 3 5, (aitupranpan keiiun — 4 ra KuCKapTHPAHK)
0 0 1 2

Temax: x, = 2; X, + 3x5 = 5i 1 + X, + 2x, = 4. Bynzan sca, 10KOpHAark-
ReK. Xy =2, Xp= — I, xy = | mn Tomamus.
2. Kyiinaarn cucteMann oaaMus:

243 + 3% + 4x5+ 51, =3,
5y + 46y + 3% -+ 2x,
31, + 26, + 5y + 4,
5, + 2 + 3% + 4y = — L.

By cHcTeMa JIeTEPMHHAHTH — HOXLan (Gapius; AeMak, CHCTeMa aHuK Oup
eunmra sra. Kosduuuentaaphu €3u0 uukamus:

2 3 4 5 3,
5 4 3 2 —3
L3 2 5 4 3
5 2 3 4 —L

ABban — 5 ra xynaiitnpraran GupusuM catpHu 2 ra KYNalTHPHATAH MKKMi-
um catpra Kyumd, cyurpa -— 3 ra kynaiitnpuarai Gupuuud carpau 2 ra Kyuai-
THDWIFAH YNHRAH CATPra KYWHO, yINan KeHMA —D ra KyNAHTHPRATAH OWDHHTH
CaTpi 2 Fa KYNAHTUDHATAl TYpTHHYI CATPra KYILUO, YWIOYUA XOCHA KHAAMHS:

2 ] 4 5 3,

12 3 3 (—7 ra KucKapTHPHK.)
5 2 7 15, (—! ra kjnaiitupauk.)
I 14 17 7. (—1 ra xynaiitapaux.)

1

Wxkuiran carpun —5 Ba — 11 ra kynaiitupud, yuunun Ba TYpTHHUM CaTp-
Japra Kyuwamms:

2 3 4 5 3,
12 3 3

I 1 0, (—8 ra Kickaprupank.)

1 2 2. (—8 ra KHCKapTHPAHK.)

Vuuguu caTpHM TYPTHHUMAAH aifMpamus:

2 3 4 5 3

12 3 3

o,

12

Hemak, x,=2; %3+ %, =0; x3=—x,=—2;

Xo+ 2% + 30, =3; Xg=—2x¢;— 3, +3=4—-6+3
26, + Bty 4, + Bxy = 37 2, = — 3, — 4, — 5xy + 3=
=—348—10+3=—2; 0 =—1,
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Mawrrap

Homabaymaapun xetma-keT H¥KOTMI 'ycyan Gunam ywGy CHCTeMalapHi
esuur:

Lo 26—, + x5, =3 2 24— Bk + 2= — 2,
Xy 4 Xy — x5 =0, 3 + 2%, — 253 = 5,
Bxy —xp + 2%5 =T, Sx; —dx, + 5x; = 2.

&

3 a4 Kt Xt X
201 — By + 2, — 4x, = 5,
3ty + Xy — 2%, — 2k, = 4
4xy + 2%, —3x, + xy = 2

§ 25. Euuauw anomatH

Slna ymymmfi xon Gyaran (5) cuctemara kafituG, yHuur kosdou-
UMEHTJADUIAH KYHHIALH HKKH MATPHUAHH Ty3afllnK:

fon o oo By G eie B B
A:;“?x Aop onv gy B= Ay Ay .. sy ha,
[ P - Uy A oo G

Howmawrymaapuuur kosdpdunuentiapuian Ty3uarad A Matpuna,
oxartaa, cucTeMa Martpunacu (acocwit marpuna), B sca ke H-
raiTHpUATAH MaTpuma ae6 aTanaim.

Teopena (unsugiu TEHrIAMATap CUCTEMACHHHHI EUMJHLI aj0-
Mati). (5) 4U3UKAL MEHZAGHALAD CUCMEMACUHINE e4UAaduzaH
OvAnml YuyH, ACOCuE MAMPURA OULAH KEH2ALMUPUIZAH HAmpPU-
YaHuKre paneaapu 6up xua 6yAuwn 3apyp 8a emapall.

Mc6or. I (5) — eunnaguran cucrema ne6 apas Kumafiuk,
YHUHT 0y, @, ..., @, eqnvuuad (3) Tenraamanapra xyiud, Kyiiu-
L3rd TEHTTHKAAPra KeaaMu3:

by —ayy —ap— ... —a,e,=0,
by — @y 2y — gy 0y — ... — 1y 3 =0,

— Qnun%n

b — @ty = Ay

By reuraukaap B wartpumanuur  1-yCTYHHHH o, ra, 2-CHHH
@y 13, ..., N-CHHU @, ra KYMAfTHPHO, HATIKANADHH KeTMa-KeT
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OXHPIH YCTYHAAH alimprania ymOy MaTpula XOCHA OYHILHHM
KypcaTauu: »

Ay By ... @, O
Cm | % O ... 4y 0
J Uiy B e B B

C marpuna snemenrap ysrapTuiuaap watmxacuia B pan xeaud
ungkanu yuyw, C Ba B HuHr pauwraapu 6mp xua. 74-Getaa
afituaranaapra acocan, A a C HEHT XaM pauraapu Gup Xua Gyaafu.
Jlemax, r (A) =r (C) =r (B).

II. Suan, axcunua, A Ba B MATPHUANAPHUHT PAHIJIAPH GHP XU
6yuG, s ra Tenr GyJCHH.

A uunr panru § Gyaramm yuyd, A jga axaaam GuTTa S-Tap-
THGaH, Hoaman dapxan D getepmunant Gop. By aerepmunant B
Marpunasa xam az6arta maBicyi. D nerepmunaut A Ba B matpuna-
HHHI 10KOPH Yan Oypuarura »oOMHJIamras, sbHH

Rt
Ay wen Gy +0
sy Gy --- Qs

Kypunnmra sra 1e6 ¢apas KHAHII MyMKWH, YYHKH aKC Xo1la
CHCTeMaJard TeHTAaMaJapHHHr BA  YJAapAard HOMABJIYyMJdDHAHD
ypUHAApUHY AAMAWITHPHG, /) HH AATHATAH JKOHTA KeATHDA OJAMHS.

A MaTpULAHHHT aBBaJITH S TA Carpu YHU3UKIAN GornagMaran
(§ 21, 3-reopema). [lemax, (5) CHCTEMAHMHI aBBAJTH $ Ta TEHT-
Jlamacuian Xap 6l/lpl/l MyCTaguJa.

B Hudr a@pajTH S Ta catpu OpKaaM KoaTaH Xap Gup catpn
ansukan ndosananagm (§ 21, 4-teopema), my ca6a6au,(5) aarm
s+ 1-,8s+2-, ..., m-renraamanap (arap yaap MaBKyxA,
si’bHM M > S GyJica) aBBAaArH § TA TEHIVIAMAHMHT HAaTHKaza-
puaup. Jemak, (5) cucremanu euum y4yH, YHUHT aBBaIrn s'Ta

Xy + Gy + ..o+ Ak, = by,
@y Xy + QygXy oo GonX, = by,
(17)
Agxy + Gty + . Ao, = b
TenrzaMajaps Guiad uexaasnu Kudos, YYHKH (17) cucremanuur

Xap GHp eunvH XaMMa HATHXaiapuu Ba, Aemax, (5) cHcTeMany

KaHOaTIaHTHPAAH.
(17) cucremann eunmaa GaKaT HKKH X0 103 GEPHIIM MYMKHH:
s=unBa s<n ($>n GyIMILH MyMKHH 2Mac!).
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1) s = n Gyarauga (17) cuctema 7 HOMABIYMJH /2 T2 TEHIIAMA
cucremacuu ngopanaiau. Iy 6unaun Gupra, cucremanunr D gerep-
wmunantd woanau dapyan. Uly ca6aGam, 6y xomna (17) cucrema
Ba, aemak, (5) cuctrema xam, Kpamep cdopmyaanapu Guiad aHug-
JManaxural OHTTACHHA eUUMra 3Td.

2) s<n 6yaranga (17) TeHraamanap COHH HOMabJyMmaap COHH-

nan  kam. (17) renwraamanapuuur S 4+ 1- , s +2- , ..., #-
Xa/JIapHHK YHT TOMOHTA §TKasub, CHCTEMaHu
apxyt oot axg = —a X, . —ax,,
s ow e et b e e ow e e s ® s e e s« oo CLOR
L I o e T — Ay

Kypunnuina €samus. Bynaa yur Tomonra yTram X ., X ..., X,
HOMaBIyM/Iap mapaMeTpJ/aap (0304 HOMABAyMIAAP) AeG atataju.
Tldpamerpaapra mcTagras COH KHAMATIADHH GEepHLUI MYMKHH.
Arap mapamerpaapra Taitin Kuiimataapuu 6epcak, (18) cucremanan
S HOMABAYMJH S Ta Ba 0 feTepPMHHAHTH HOAMAH (QapKAH cHCTeMa
xeant wnkau. By cucremanu Kpamep dopmynaiapu Gunan euud,
Xy, Xg, ..., X5 HOMABJAYMJADHUHT KUHAMATIADHHH TOmAMus. Arap
mapametpiapra sua Gomwka KuitMatiapuu 6epcar, Xg, Xy, ... , Xg
HOMABAYMAAP YUYH XaM AHH KHAMATIADHH XOCH! KHAAMH3, Ba
xokaso. lllynmaii kuan6, 6y xoama (18) cucrema Ba, memax, (5)
cHCTeMa XaM YeKCH3 K1 euuMra sra.

Hxxana s = n Ba s < n X012 Xam (5) CHCTEMaHUHT eYUIULIH~
uu uegornaank. Iy Guaan Gupra, s = n wapraa (5) cucrema
annK, §< 7 WapTia 34 AHUKMAC SKAHUHM KYPAHK.

Hamusca. (5) cucmeia ewnasmaiduzar 6yaca, A sa B mampu-
JAnNApHUKZ paHerapu Oup xur Oyauaiow sa axcuwia A 8a B
mampuyaraprunz pawesapu Oup xur Ojanaca, (5) cucmema
ewuanaiduzan 092400,

By ran xaum, (17) mycrakun TeHrsamManap CHCTEMACHHHHL eTHMU
BGopurd HCOOTAAH IH.

§$=n Gyaranaa (5) cucremasuur Gurrardna eunmuHn Kpamep
dopmyianapn Ouian TONTAHMME3 yuyH, cHCTema Kaficn mafinonsa
6.ica, YHUHT C4UMH XaM Iy Ma{IOHHUHI /EMCHTIAPHIAH TY3H-
aagm (85-Ger). Jlekun, § <z Gyarania, mapaMmerpaapra HXTH-
&pult guitMaTIap GepraHuMu3 yuyH, (5) CHCTeMAHHHT eYHMJIAPH
HCTAITAH MAHIOHHUHT JEMEHTAAPHAAH TYSWIHUIH MYMKHH.

Mucoaanap
1. Yui6y:

Xy + 2%+ xp
201 — Xy — Ay
X 4 3x + 24y
28 + 2%, + Xy

[Nl
oo

n
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cHCTeMaun evainnk, A Ba B MaTpHUANApHH Ty3aMis:

1 2 1 1 2 11

2 —1 =1 2 —1 —1 1
A=1|1 3 2 Ba B=|1 3 2 20

2 2 1 \‘2 2 1 2

Vkxana Marpuuaza 4-caTpum 2 ra xynaiitupud, ynnax 1-, 2- Ba 3- catp-
aapHE KeTMA-KET aHMPCAK,

|1 2 1 1 2 11
2 —1 —1 2 —1 —1 1
! 3 2 1 3 2 2
0 0 0 o 0 00
xenu6 aukany. Bynaa:
1 2 1
p=|2 -1 —1| =—2+0
1 3 2

my caba6au, r(A r (B) = 3. DiipuHun yuTa TeHriaMani onu6, Kpamep
27, % = — 1, % =2 xuiuaraap Tomuian .

KOHJlacH GHIAH €UCaK: Xy =
s — n Gyaranu YuyH, Oepuaran cucrema Gupran-6up (1, — I, 2) eunmra

srammp. =
9. Kyfimpars CHCTEMAHH ewailiui:

2y — Xy + K=
X1 + 2%, — 2x3
3%+ X2 — X

By cucrema yayit:

2 —1 1] l2 —1 1 3
A=|1 2 =2 ,B=ll 2 —2 —1].
3 1 =1 3 1 —1 2

1- pa 2-carpaapiu 3-1aH KeTMa-KeT afmpcax,

Mixkala MaTpHuasa
2 -1 i 3
1 2 —2 -1

2 —1 1 |

1 2 —2q

[ [ 0 0 [ 0 0
xocua 6faand. Aexik, r Ay=rB =2 mynaalt xuan, cucteMa edananuran

sKaH; § < 7 Gyaranu yuyi, cerema amukmacaup. Byana:

p-|t Ty|=s=o

1y caGaGan ADBAATH HKKW TEHTAAMANI
24y — Xy =3 — Xa
Xy 20 = — 1+ 2

XypmmmIga E3aMH3, Arap X NapaMerpra, Macaan, fty = 3 xuitmaran Ge peak,

2%, — X, =0,
X+ 2%, =5
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cnctema xocun Ofaamm; ynn eurG, x; =1 Ba x, = 2 un Tomammus, [emax,
GepHaran CHCTEMAHHHI SeKcH3 K¥n eunmmiapuaan 6upn (1, 2, 3).

3. Ymby:
Xy Xy oy =3,
2% — 5%, — 3x; = — 6,
Bxy — dxy — 26 = — 2
cctema Gepuaran. Bywna:

1 1 1] I 1 1 3]
A=l2 —5 —3 ,B=)2 —5 =3 —6 |
3 —4 —2 3 —4 —2 —2|

Vikkara A Ba B matpuuana 1- a 2-carpiapin 3-caTplian KeTMa-Ker aiupcak;

) 1 1 1 1 1 1 3
2 —5 —3| 2 —5 —3 —6
lo o o 1 o 0 0 1
xocua Gyaapu. Wlynnait xuand, r (A) = 2 sa r (B) = 3, aynxu:
1 1 3
gl e e | 240,
0 0 1

Jlemax, A Ba B MAaTPHUQTADHUHT PaHriapd Xap xus; wy cabaGau, Gepuiram
cncTema eumnmaiinuran,

Mawrrap
Conaap maiizonnzars ymoy cHCTeMasapuy eumnr:
Loy — 2+ 20— 8x, =—1,

X+ 2%, — B + dxy =2, — X+ 20— 4y

Oy + Xy — Bk + Xy =1, By — sy — g = 2.
fay— Xy + Xy —Bx = —L 41 — dry — 2y =6,
2x; — 3xy = 5.
3 Veixi— V3 +2V5xm+ Vi =16
3y 26, —3V3 x, + 6V 5 +3VTx, =48,
— 5V 2 + 53— 10 VEx—5 Y Tay = —80.
4. %ixy + (1 — Doxp=—(l+14),
X+ Xy 1+
(L +2) 0+ @2~ x
(1 + 4i) xy 4 (3 — 20) xp
5. 2% — Xy 4 25— xy =4,
Xy 4 2%, — B + by = — 1,
3x; + Xy — X3+ 4x, = b,

2 2 —Bxy + Xy
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&

6. x; + x3—3x, 4 2%, — Xy + 3x3 =3,

2y 4 Xy — 24, 3%, + Xy —5xy =0,
X+ xg 4 =3, 4oy — X, + Xy =3,
%y + 24 — Bx, Xy + 8%, — 182, = — 6.

8. Xy — 24y + By — 4, = 4,
Xy — Xy oy

X+ 3y —3x,
—Tx% + 8%+ x4

9 n+ X+t X+ X
3x + 2y 4+ K+ X — 34
Xy + 2% + 2x, + 6x5

5xy + Axg + 3% + Bx, — 2y

© § 26, Bup KMHCAH CHCTeManap

OHau GHp KUHCIH TEHIVIAMATAD CHCTEMACHHU MyKaMMala Kypué
Yrafauk:
QX+ QXy ... +a,x, =0,
Ay + ApXy + 1 F @y X, = 0, (19)

A Xy + QpoXy + ...+ a,,x, =0.

Bynpafi cucrema yuyHn acocufi Ba KeHrafiTHpH/Iran
f

I
Oy 1 cee @y
A=la, ay ... a,| Ba
Amy s oo Qmn
ay ayy y B a0
B=|ay a, . an 0
A Ay ... Aua O

MaTPUIANADHHHT  pauraapu 6up xua (74-Ger). [lemak, yTran
naparpagaaru Teopemara (eunaHum azomatura) acocaw, (19) cucre-
Ma Xap Io¥M euMJajHTran cucTeMamup. Xagukatad, (19)

cuctemann 0, 0, ..., O xuiimatiap xawoatnantupamu. Illynaai
Kuau6, GUp MHHCAM CHCTEMa Xap BAaKT KyHuiard edumra ara:
0, 0,4:.5/0.

By noae eunm (rpuBuaa eunwm) aefiunanu.
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Arap (19) cucTeManuir euynMUHE TAMKWI STYBIR:

ay, Bar - 0%

consap opacuia aKauld GuTracu HOATA TeHT G¥iMaca, 6y eunm
HOMMAC ednM 7ie6 aTanajH.

Eyuium  anoMatara acocan, § = n Gyaran X0aAAd (6ynna S
Gunan A Ba B MaTpUIa/apHIHT PAHTHIIL Genruaauk, (19) cucrema
61 TTA eUHMra, IeMaK, HOJb €UYrMrarunaara; s< n, 6yaranjasca
(19) cucTeManHr 4 eKCH3 K ¥ Tl equMIapu MaBxyaL 6y2116,,0y718p-
HHHT GuTTacH HOJb €UHM, JemMax, KOJll'aHJlﬂpH HoaMac eUHM-
sapaan uopar.

(19) cucTeMaHBHT m = n GyaraHfary xycycuii Xoaura 1yxTab
yramus:

A%y + ApXe + +a,%,=0

gty + ApXet - TG ET 0, (20)

[ o a,,%, = 0:
Arap (20) CHCTeMAHMHI

ay A eee G
D=|ay @y --- ¢
am G - nn

JIeTePMHUHAHTY  HOLAAH dapian 6yaCa, § 23 na Gaén sruaranra
MyBODHK, (20) cuctema 6utTTa eyumra, JAeMax, HOIb eynMraruHa
sra. byura fiHa Kyfinjaruua WIIOHY XOCHJL KHJHIT MYMKHH: D+0
Gyamiy WYHH Guaanpatnky, A Ba B MaTpHuaiapHUKT PaHrd 72 Td
Tenr; OynAail Xonaa, MabayMKy, (20) cucTeMa GurTarnHa
eaumra sra Oyaau. Kpamep QopmyJranapi gpaamn Ounan XaM
XyAM 1y HaTHHKArd Keamm MyMEHH. XaKHKaTaH, (20) cucrema
yuyn Ds = 0 GyauIIHHA 9pTUOOPra  OJCAK (uynkn Ds HHHT
s ycTymu 030/ Xaanapaat, zeMak, HOATApAAH noopar),
D. 0
xs=-D5:T)=0 (s=1,2,...,1

xean6 uHKanH.

Kanpaii mapraapaa (20) cuctema HOMMAC eypMAapra ara 9KaHHHA
Ky#unaru Teopema KypeaTaiu.

Teopema. n HOMADAYHAL 1 ma Oup VCUHCAW MEHZAAMA
cucmeMac HOAMAC eLHMAAped sza Oyauun  YUYH, cucmema
JemepMUHARmMI HOAZQ MEHZ 6yaumn 3apyp 8 emapai.

HcGor. . (20) cucrema o, g - - - @, HONMAC euuMra ara
ne6 dapas kuaaiank. § 93 naru (11) cucremara nucGaTaH KuauH-
raH MyJaCXasajyapHu (20) cucremara HECGATAH XaMm TakpopJiacak,

D-xs = Ds
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TeHrJamaznapra xeramus. Mabaymxn, (20) cuctemamunr ewmmu Gy
TEH!‘JIBMSJ]HPHH Xam Kanoamanmpann, ABHH

D-a; = D,

D-a; =0 (21)

(uynkn D; = 0). Buau, Teopema APTHAAH AKaLIM GHTTA o5 % O
JIUTH MabIyM 6yaraun yuys, (21) gan D = 0 xean6 YHKa/IH,

11. “Axcrnua,” (20) cucrema yuyn D = 0 Gyacun. By Baktma 4
Ba B MaTpHIAJapHUHT DaHTH 72 JaH KMGHK 6yau6, (20) cucrema
HOJIMAC eyumsapra sra G6yaauu.

ExH

Muconnap
1. 26— X, 4 xy =0,
T+ 205 — 3x, =0,
8t + s+ x=0
cuereMa yuym:

2 —1 1
D=1 2 —3|=15%0.
3 1 1
Hemax, cucrema Gurtarmma 0, 0, 0 eunwra sra.
2. 0,
0,

Bt — Tty + £ =0
CHCTEMAHHMHT JETEPMHHAHTH Sca:

12 —3 —1
D=|1 —4 2|=0
3 =7 1

Iy caGabmm, cucrema moamac eunyaapra sra. ¥ napnam Gnrracu: 2, 1, 1

§ 27. dynnamenrtan euumaap cucremac

(19) cucrema uwexcus Kyn eunm/aapra sra (aemax, s<rn)
6y/raH XOJHH KYpaMmus.
Tavpud. (19) menzaanarap cucmemacununz

R e TT]

%y, (22)

%1y Tagy

%y Ry, ., Gy,

Jar wbopam | ma ewumn y3apo wusuxan Goraanmazan 0y.4u0,
(19) cucmemanunz ucmanzan

Fo foee B,

7 P. Hexausapos
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equmn (22) e4uMAQD OPKAAL YHIUKAL UPOOANAHCA, AbHU

By = €ron + 08 ..+ 0oy,

Bo = €y oy + Oy + .. O, (23)
B = Gy T Compy + - Oy
MEHZAUKAAPHIL Kanoamaawmupysin ¢y, Cy ..., € COHAGQD

monuaca, (22) cucmema PYHOAMEHMAN eLUMAAD CUCMEMACH CKIL
dyrdanenmanr cucmema Jeauradu.

Teopema. (19) menesamarap cucmemacununez acocui A
MAMPUYACH* HOHABAYMAAP COHUOAR KUHUK Panzea 32a (S < n) 6y A-
ca, 6y cucmema Y4yH YHOGHEHMAN eHUMAQD CUCMEMACH MAB-
2cy0 8a PyHOAMEHMAL CUCMEMARA KUPYEHU CHUMAGPRUNE COHU
napaxempaap Conuza mewe.

Hc6o1. A marpumanary

A .. G

yn Ay Qas
D=

ds1 Qsy ... g

feTepMunanTHu Hoadan (dapkan neG dapas sramus Ba (19) cuere-
MaHHHI aBBaJI'u § Ta TEHIJIAMaCHHH

Xy 4 e AyeXs = Ay K e T Gy,
Ao Xy + ..o gk = — QgygprXoqy = -+ 0 By, (24)
Xy + b Bk = B Ky T Ky

Kypuuumaa ésamus. Arap (24) cucremajard TEHVaMaJapHHHT YHT
TOMOHIADMHM 0304 Xainap Ae6 kapaG, Oy cucremanu Kpamep
dopmynanapu Gunan eucax, X (£ =1, 2,..., S) HOMabBaAyMaAap-
HUHT KHAMaT/iapH Ky#dmaarmiapra vesr 6yaaiu:

apt—1 — (@ys41X0sHL -+ Lo+ AlnXe X ay, +1 ... aln
agi—1  — (@as+1 Xl + + @n¥n) X G+l ... @20

vo @gt—1 —(@sstlLsl & ..o+ GsnXn )X AstE1 .. dsn

* (19) cicrema yuyn A Ba B MaTPHUAMAPHWHT DAHTIApH OHP XHA Garan-
aurufak, 6y epia A” MaTpuuaHMrHEa OAMI Knos.
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Yur tomonnarn jerepmmuantau  £-ycryn anemMentaapu 6yfnya

&iin6, cyurpa X, ..., X,ra uucoaran yxmam XajiapHu finrcak

1
Ba yJapHu 5 T KYNaBTHPCAK, HATWKAAA:
Xt = Opgy KXoy F Otganopy + oo H,x, (25)

upozara kenamus, 6ynaa by, ..., b, —aHux conrapaup.
Jemax, (25) TeHAHKAAD MIYHH KYPCATALHKH, Xy, X, . . . , X
HOMABAYMAAPAAH Xap KAUCHCHHUHT KHAMATH NApaMeTpJapHuHr
KufiMaTIapi OpKamH YM3HKIH U(OAANaHANM.
CHCTeMaHUHT HeKCH3 KyT eUHMAApPHAAH [ = 1 — § TACHHH, AbHU

1y« vy Oy u1:3+|, sy 11?1 i
Oatys 250 Corgigy vovy By y .

e e sl (26)
O 7

1w Tantab onaiaukkn, ywby [-raprabau

Qypel  wvv  Qp
o541 e @2,

A e e
sty e, G

AETEPMHHAHT HOMAH (apKAM GyIIcHH; A AETEDMUHAHT napamerp-

JApHURT  KHAMATIADHAAH TysuAranu Ba Oy KUAMATAAD HXTuEpHI

Gyarann yuys, A <=0 Waprau Xap BAKT KAHOATAHTHPHII MYMKHH.
Auyy, (19) cucTemanunr ueranran

Pa Bor o 0By

CUUMHHU 0u0, KyHU/JAars MATPHIAHN TY3aMU3:

L R L T s e Oy,
o1 e Ggg i O Wi 273
M § ALl
@ e s L5l ce % |
B e B Bem e B

A #0, myunur yuyn, § 21 nars 3-teopemara acocan M uuur
apBaaru [ Tta carpd, ABHM (26) euuMAAp UHSHKAM GOFIAHMATAH.

M HuHr aBBajrTH S Ta YCTyHHAAH Xap Kafcucn | (25) TeHrauk-
Japra MyBouK] Kefiuuru [ Ta ycryHu OpKaaH YHSHKIH udoaana-
Ham, my ca6abau, § 21 naru S-reopemara Guuoan, M HUHI paHTH
§ ra TeHr.

T
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Huxost, § 21 naru 4-teopemara acocas, M HHRT CYHITH CaTpH
apBajrH [ Ta caTpu opxanu, sibHH (19) CHCTEMAHMHI HCTAAraH
eunmu (26) euumaap opkaau umsMkam udoxanawamu. Llymnai
xuin6, (26) eunmiap GyHmaMeHTAaJM CHCTEeMaHH TAIKWI
aTay.

Bynna wynn xam afitu6 yrafauiku, (23) Auruuaapaa ¢y, €, . - .
¢, ra Xap Kaujail xmimaTiapun Gepcax XaM, XOCHA GyJraH By,

-+« B, connap (19) cucremaHmHr eunMunn ndoranaiin. Xagu-

KataH, ¢y, Cy, ..., C; HAHT KUAMATIADUHH MXTHEDHH He6 Xuco6-
2120, (23) #urmagunapaa (19) cucTeMAHHHT HCTAJATAH TEHIVIAMACHra
Kyicak:

@b + @iy + ..+ g,
=y (e + .o o) + @ (0 + o) B

+ ay, (0%, + . ..+ cmy) =
=0y (@t + - o) F G (@a0n o Ge) F
+o(auan + oo+ @) =000 60+ .. 40 =0.

Jewmax, (19) cucteManusr HCTaarad ednmu (23) TeHramkaap
6unan udonanananu. llyHuuraex, (23) TeHNIMKIAPAATH Cy, Cy - . . ,
¢; KoauIUenHTIapra ucTaaran Kuidmaraapuu Gepcak, (19) cucre-
MAHHHT €UUMH XOCHA GYJanu.

(26) dynnamenrtan cucremanu rysumna, A % O maprhu Kanoar-
JIAHTHDPHIITHHA JOSHM SKaHMnU KypauK. [lapamerpaapra Gy maprui
KaHOATJIAHTHPYBYH YEKCH3 Kyl KufiMaTIapHH GepHII MYMKUH; mry
ca6abau, (19) cucrema uwexcus Kyn QyHIamenTan cucremara
sra. Xycycuii xoaza (19) cucresa GUTTATMHA TeHIMaMajaH uGopar
OFIHIIE MYyMKHH:

Ay Xy ..+ a, x, =0,

a; = a, = =a,=0 xufimaria Oy TesriaMa HCTajAraf
COHJIApAAH TY3HATAH 0y, &y, .. . ,Qn eyuMra sra.

SHD.PI TEHIIAMAHUHT 3HD KaMuia GuTTa KOQ[quHuHeHTH HOMLAEH
dapxan, Macanad, a;+0 nefinuk. By Bagria a@; xospodumuent

A=Ha,, [

MATPHUAHWHT HOMZaH dapkad 1-TapruGiu munopunu Hboxaaim.
Ilemak, A wunr pauwrn 1 ra tewr Oyiagu. Bymnanm napamerpaap-
HUHT COHM n— | peran natmxkara kejamus. Lllywnafi xuau6, 6us
O/TaH TEHrZaMaHuHr Xap Gup QyHAaMenTan cucremacd n—1 ta
CUMMAAH TY3WIa4M.
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Mucoa
3, +2x,— X3 — x4=0,
H— Xy— X+ x =0,
6x; — Xy — 4x5 + 2x, =0
CHCTeMaHHHT yHIaMeHTa! eUUMJIaPH CHCTeMACHHH Tonallink. Bynaa:
E 2 -1 —1
A=|1 —1 —1 1
6 —1 —4 2
1-carpun —1ra, 2-cunm — 3ra Kynaiitupué keTma-xer 3-cura
Kymamus. By Bagtaa:
3 2 -1 =1
1 =1 =1 1
0 0 0 0
xocua 6yaamu. [lemak, A HMHT paHTH 2 ra TEHT, 4yHKH, Macalan:
3 2
1 —J

Bepuaran CHCTeMAHUHT aBBAAIM HKKHTA TEHIVIAMACHHH 0.6
eyaMus:

D= =—5+0.

3x;, 4 2x, = X5 + Xy, (27)

Xy — X=Xz — X,

TMapameTpiapHHHT COHM HKKHTA Gyaramu yuyH, QyHaamentar
CHCTEMA MKKHTA e4YuMAan Ty3u/aajiH Ba A JAETEPMHHAHT 2-TapTHGI]K
6yaanu. [Mapamerpaapra A # 0 mapr Gaxapuaaiuras KuiMaT1apuu
Gepaiinnk. Macana, x3 =5 Ba x, = 0, cynrpa x; = 0Bax, =5
KHiiMaTaapaa:

A= ’ S =m0
Oyaand.
Mapamerpaapuuiir Gupunun kuiimataapuaa (27) cucrema
3x, + 2x, =5,
X1 — Xy =05
kypuuniuny onamu. Bywnan: x; =3, x, = — 2.
TlapaMeTpaapHUHT HKKHHYM KuliMaTiapuia sca
3x, + 2x,
K Xy

xocua 6yau6, x; = — 1, x, = 4 jup.
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Jlemak, QyHnaamenTan cucremajnapias Ourracu:
3, —2 5 O
—1, 4, 0, 5.
Bepﬂlﬂ‘al‘l TEHIVIaMa/Jap CHCTEMACHHHHT eYuMJIapyu
P = B, — €y
fo = — 26, + 4oy,
fs = 5¢4 )
fa= 3¢y

TeNrAMKJIap Gumam aumknamagm. Macanan, ¢ = ¢, = 1 Kufimar-
napaa:

Bi=28=2 H=25 p=5

Mawr.rap

Kyfinnaru Gup KMHCIH TENITaMauap CHCTeMalapw yuyl pyHIaMeHTan cucTe-
Manap TONHACHH:

1. X+ 20— Xy — X, =0,
— 2%y — 4x, + 2%, + 26, =0,
3xy + 6xy — Bx; — Bx, = 0.

2. X —2x,+ x5 =0,

G4 20, — 2%, =0,

3xy + 26 — 3%, = 0.

3. ity — (1 + i) xy + 26, —x, =0,

(1 + ) %y + 3%, —4x, —ix, =
A+r2n+R@—dn—20—0+)u=

4. VZt,— V3% + V2 — 2,=0,
V2, — 20 2x, — W2y — x=0
2y 34 —3FTxy—21 Tay— 2%, = 0.

5. £y — THy + 5% — 3, = 0,
2ty — 8%, + Tty — %, =0,

X — X3+ X3—2x,=0,

5xy + X3

6. X+ X— X+ Xg— X — X
2y — B, F 2%, + 4y — 54 + 3%, =0,
Xy By — 2y — Xy — X — 24 =0,
4x) 4+ Bxy — Xy + X —Tx, 0.

T 5k, — 2% + 3%, — /20, —3 FEx=0.
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§ 28. Bup KuHCAHMAC Ba GHP XHWHCIH CHCTEMANapHUHT
eunmJaapu opacuiard Goraanuun
Brp ®HHCANMAC HH3UKJM TEHTIaMaJap CHCTeMacH GepHATaH 6YICHH:
Ay Xy Qg Xy oo ayx, = by,
Gy X1+ Gy Xy L Gk, = by, (28)

WXy + Aoy .+ A, = by
Yan TdMOHnapn Xyamu (28) HHHr uam TOMOHJAApHIEK Gyarau
GHp KHUHCAH KyHWIArH CHCTEMAHH OMAHIHK:
A Xyt Gy Ky o+ 0, X, =0,
Xy Ay Xyt a3y, X, =0, (29)

Ay F QX+ oo+ @y, X, =0.

(28) —acocwuit cucrema, (29) sca yHra MoC cHcTeMa

nefnaany.

ABBa/ Iy HK AHTHO YTAlIUKKE, 0y, O, . .., &, BBy By ooy By
eYUMJAPHUAT HHFHHAMCH BA aflupMacn ne6, MOC paBHIIAR,
Gyt By %+ By, s @B, Baa—b, o — By, 8,—F,

CON/IADHH TYIIyHAMH3 Ba KYAWIArMa €3MIIHM KaOy/l KHAaMus:
ORI O 0 N
=, 0By o, T By
(g ooy a) — By Boyo o B =

=oa—f, % —By.o s 4 — B

Teopema. (28) Oup HCUHCAUMAC CUCTIEMAHUNZ XAMMAQ e4lLM-
LQpUHIL XOCUA Kusum YuyH YHunz Gumma etunmuea (29) oup
HCUHCAU CUCEMAHUHZ XAMMQA €1UMAQPUHL Kemma-Kem }{ylltulll

Kugos.
Hc6or. I (28) cucremanunr TafiHH GUD €UHMHHH 25, %y, . . .,
a, OUIAH Ba UCTAATAH EUMMUHK 6y, Bo ..., B, Ounan Gearuaad,

HCTaATaH eqHMUHE XOCH KIJIHII YUyH @y, @, . ., o, euumra (29)
CHCTEMAHHHT TErMULIM CUHMHHH KYIIMIL Kudos SKaHuHM Kypcaraii-
JuK. XaKnkaTan:

frma=t, e % =T B G =,
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conzapun (28) CHCTEMAHHHT HCTAATAH TEHIVIAMACHTA KY KO, yIOyHR
TONAMHS!

Aph + Aty + e Ay, =
@y (Br—og) +ap (B —ay) +... + a,®,—q,)=
= (b + st ..+ af,) = (an% + apm + .+ ae,) =

= b, —b;=0.

Hevax, 1, 12\

.y 1, COHnap (29) cuCTeMaHMHT €YHMHHH uposa-

Jaiiay Ba, wy Ouwnan Gupra, KyHMjarn TeHTJHK XOCHX Gyaaiu:
Bo Bosee s Ba=(0, sy @) + Qo Tanee ey T )

Il Dumm ay, oy, ..., euumra (29) CHCTEMAHHHT HCTA]rau

Tu Yas e+ es, CUUMHHH Kymcak, (28) HuHr eunmmu Xocua Gyuu-
WEHE Kypcataiiuk. Unnnan xam:

(@, Bgyce @) + (11 Tos ooy Yu) =

R T R
cowaap (28) cuCTeMaHH KaHOATJIAHTHPALH:

@y (% + 1)+ @ (0 + 1) +

-+, @, +,) =
= (@ + . oo+ @) + @an o F,1,) =
=b;+0=0;
Mucoa
Loy — X =2,
8y — ity ity e

acocuii cucremaunnnr 1, 3, 2 eunMura Moc Gup KHicAH
i+ Xy =5 =0,
B3y —xy— x3 =0
cHcTemanuAr 2, 2, 4 GUHMIHH KJUICAK, iHA ACOCHH CHCTEMAHHBR

(1,32 +1224=3256
eunMu xocun 6yaanu (Gynu Texwnpud Kypuir),
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TYPTHHYU BOB
KOMIJIEKC COHJIAP

§ 29. KOoMIJIeKC COHHMHI KBaapaT HIIM3JapH

4-naparpagaa KOMILICKC COHIADP TYWIYHYACHHH KHPUTTaH Ba
yAap yCTHAa: KYWIMII, adupHul, KynaiTHprin (YHHHT XyCyCHi Xo-
au Gyaran —GyTyn mMycOar napaxara KyTapull) Ba OYJIHII KOH-
fa sapu GUAAN TAHWINTAH SANK.

Komizeke cownap Owias KHIMHAIMIAH —aMaaiap JOHPACHHW
xenraiitnput, Oy maparpadia KOMINEKC COHHHHT KBAjpPaT HJLH3-
JADHHH TOMHII Micazacu OuaaH WyFyanasakank.

a+ bi xommnekc cox Oepuaran Gyacu, Gynga @ Ba b — uc-
TANraH XAaKHKME couaap.

Tabpud. a-+bi Komniexc connune Ksadpam uadusu Oed,
Keadpamuu wy a + bi cornza mere G§42ar X+ Yi KOMILAEKC COH~
Hu admpaadu.

Llynait xuau6: @ + bi= (x + yi)®

@+ bi KOMTIEKC COMRHHT KBaapar Wazusu Va -+ bi xypu-
mumaa Genruaanaiu.

KoMIIeKC COHHMHT KBaApaT H/UAMBHHH XHCOGJAaml YUyH, X Ba
y HOMABAYMAADHHHT XaKRKui KuiiMatiapra SraJuriHK Hasapla
TyTHG,

Va+obi=x+yi 1)

TEHTJIAMAHU eyaMus. TeHrJaMaHHHT HKKH TOMOHUHU KBajaparra Ky-
Tapu0, KBAjAPaT HAAM3HUHT TabpUDUTA KYPa, KYHUIATHHH 30CHT

KHaMH3!
(x4 yi)* =a+bi
éxn
(x*— y®) + 2xyi = a + bi.
KOMIJIEKC COHMAPHHMHI TEHTJIMK WMApPTHTAa MYBOODHK:
x—yt=a, (2)
25y = b, ®)
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By rteurnaManapnm KBajpaTra Kyrapub, CyHrpa Kyurcax,
(F*+ 7 =a+ b?
Bxcu
K24 yt=+ Vit (4
xocun 6yaanu. Bymma x* + y? fuennan Manguit com 6yaa onma-

TAHH Y9YYH, KBAaAPaT WIJHSHM IUIIOC MIIOpAa OHIAH OJIHK.
OnAu

x—yr=a, X+ =Va+b
TeHrJaManap CUCTeMacuH# eund, x* Ba y* HE aHUKAAHMU3:

x2=a+l/4’+b’ yE_—a—{-]/aH-b"

2 * - 2 x
GyHpan:
atya+ b (5)

y_+l/_ a+12/ﬁ+b2. ‘ (6)

Masaymkn, @ +Va®+ b6*>08a —a-+1a*+ 6 >0% Uy
ca6abiu, (5) Ba (6) mdoganap XaKukui COHJADHM TACBHPAAUAM
. {uynkn Manduit 6yamaran Xaxuxuf COHHHHI KBajpaT W/IAH3H sHA
\ XxaKuKui COHImP).

X Ba Y HHHI MIIOPAJAPHHE TafHujamaa KyHHIAarujapHu sbTa-
6opra ojamus:

1. @ xap xamgait xaxukuit con Ba b0 Gyaca,

b >0 xuiimaraa, (3) ra Gunoan, xy >0; nemax, Oy Bagria X
Ba Y HU GHD XHJ HIIOpPA GUiaH OJHIINMU3 JOBHM.

b <0 xuiimatia sca xy<0; my caGabam X Ba Y HH Typid
umopa GHIaH OMULI Kepak.

Jlemak, x Ba y munr (5) Ba (6) xuimatiapusn (1) ra xyiuo,
b>0 Ba b<0ramoc Kyhusarn wuxku GOpMyJaHH XOCHI K-
JAMHS:

Vm“—“(l/a“/fm“]/'“ﬁm) o

[6>0 yuyn];

V——a+bi=i<‘/a+V;z+b1_il/—a+guwpz) ®

6 <0 yuys|.

* Unnian xaw, @ sa b— xakuuii connap Oyaraun yuyn a® 5% > a® xup,
Sywnan + | @108 s lg,  nemak, + ) aPt 0> xa;  Oymiam  aca +a+
4+ J @2+ b*> 0 xocun Gynanm.
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1. a>0 sa b=0 guiivataapaa (5) Ba (6) nan x= +Va
Ba y =0 xequ6 unxanu; Oymapun (1) ra xyicax:

Va=+Va,

ABHU MyCOAT XaKHUKuA COHHWHT KBAApaT WIAU3JAAPH XOCHI 6y-
Jany.

Ill. Haxoar, a
gan x =0 Ba y=

—¢<0 Ba b=0 guilmaTiapia (5) Ba (6)
/¢ uu tomamn3 Ba, (1) ra acocas, ymoy
V=e=+iVe 9)
TEHIIMKKA 3ra 6yJaamua.
¢ =1 xuiimaraa (9) nam KyHujnaruau XOCHI KHJIAMHA3:

V=i==+iV1
i=+V =1

i=1/—1 xufimar, onaTia, MaBXyM OHUDAHK Je6 aranaju.
Onau, macanan, a = 16 kuimaria

V—=16=+4i
6yaasu, OyHn Kyluiaruua TOMHIIHMHS MYMKHH:
V=16 = Vi6-(—1) = V16 V—1= % 4L
Muconnap

1. VIS T8I uu wucoGuaitam. Bynaa b=8>>0 oyaraun yays, (7) dopuy-
Fanan goiinananamns:

S 15+ v 1524 & —15 + V152 - 8¢
Vl5+8i=j:<‘// TR +i‘/ 4 >=¢(4+n,

XaKuKaTaH Xam:

€xn

[+ (4 + D]2 =164 8i —1 =154 8
2, x2—(5—i)x + (8 —i) =0 xBajpar TeHrIAMaHH evailank:

G- VE—DP—AB—1 _(G—)+y —8—0
x= 5 = - 2

Bywta VB —67 un xucobram nosiw; b=—06<0 Garann yayn, (8)
Gopmyaann TaTOMK STaMH3:

e - 6 /" 8+ V100
V—s—ezc"/ B 2 4
Jlemax,

5—i) + (1—3)
PR LU (L

- 3
PO . el L o S
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3. V7 + 31 mu xucoGaaiimuk:

Y T e S T v s
Vmgj[(]/n/:%.“l/ 7-20/5.1)-
7+ V58 —7+V58
=% =t ——}

§ 30. KoMnaekc COHHHHT reomeTpuk TaCBUPH

Mabaywm fiynasumra sra 6yaram kecma TEOMETPUK BEKTO P
Ae6 ataxamu (1-umsma). Bekrophunr jiymanmmi crpeaxa Gmaan
Kypcariaamu. Yusmana Ttaceupianran sektop A AaH B ra Tomon

B #ynairan. A — BeKTOpHHHT 6omw,

B — BekTOpHHHT  yuu  fefuaanu.
ﬂ/ Bemop,_ouama, AB 6unau Gearuna-
Halu. AB BeKTOp MabayMm Macuitab

I-un3ma,
GHPIMTH GHAAH YJYAHIAH y3YHAHKKA
sra G6yauG, 6y ysyuauk AB Kypusmmaa earuiananu.
Texncanxaa XOY Tyrpu Gypuakan xoopannatasap cucremacu-
BH onaduK (2-uusma). v

D(a0) X 0

2-unama,

a = a- bi xommaexc connn — Gomn Onykraza Ba yun A (a;0)
HyKTana érran OA BekTOp GHJAH TACBHPJAUIHA WMAPT KHAAMH3.

By epaa wynn a#tu6 yram Myxum: 6us, ymymaH, a=a + bi
KOMILIEKC CONHM TacBupaoBun OA BEKTOPHH 3PKHH BEKTOp J1e6
xucobiaiimMu3; meMak, YHH ¥3-¥3ura mapainesn Xoaia, KyHamumu-
HH V3rapTMa, TeKUCAMKHHHT HCTAJraH »KOfHra KyuHpa odamMus
Gomkaua aiTranna, o=a -+ bi KoMIIeKC COHHH, J03HM Gyuca,
OA ra Tenr wucrairaH BexTOp GHiaH XaM TACBHpJAil OJaMu3.

a Ba b connap— OA BexTOPHHHT KOOPAWHAaTaxAPH (@ --
afcnucca Ba b—opAunata) 1e6 aTATHIUMHW TeOMETPUALAH
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6unamus. Ly Guran Gupra, mMabaymkd, a aGeuucca OA Bextop-
wunr OX yxaaru npoeKUHACHHH, b opaunara sca yumur OY
yKAArH TPOEKIMACHHHU Hbotaraim.

Macanan, @ =2+ 5/ Kommiekc connu Ttacsupaosun OA  Bex-
Topuunr Gomn O wyxrapa, yuu sca A (2; 5) wmyxrama era-
au. Jlemak, Oy BeKTODHUHT KOODAWHATaJapu 2 Ba 5 nup.
Bus Gy KOMILIEKC COHHHM, MacajaH, Gowu (4; 4) nyxrana Ba
yuu C (6; 9) nyxrana érysuu --C Bextop OuaaH XaMm TacBupaa-
wnMu3 Mymkud, uynkd BC = OA.

PaBuwanky, f=a - 0-i=a Xaxuknit con abemueca yxuia €r-
vau OD sextop Ounan [uyuku yuuwar yuu D (a, 0) umykrajgal,
v =0+ bi=bi MaBxym cou 3ca opaunara yxuaa érran OF Bek-
Top Gunan [uyHku yuuur yuu E (0, b)
HYKTaja|]  TACBHPAAHHIIM MYMKHH,
Uly caGaGau, a6cuuccanap yxu xa-
KHKHA YK 1e6, opAnHaTanap yKu aca
MaBXYM YK ne6 arananu.

=0+ 0-i conra HOJAb-BEK-
TOP MOC Kelaid.

HMKKH KOMIVIEKC COHHHHI HHMFHH-
JAHCH Ba adlupmacu KyHmmaruya Tac-
Bupaanagn: a=a 4 bi paf=c+di
KOMIIEKC COHnap Gepuirad GyaCHH
Ba yaap, moc pasnmna, OA Ba UB 3-ynama,
BeKTOpJap GuiaH TacBHpAaHCHH (3-
un3Ma).

TeoMeTPUALAH MBAYMKH, HKKH BEKTOP Napagieno-
rpaMM Konaacu 6y#nya Kymuaanu, asan OA sa OB
BEKTOP/APHH KYIUIHI Y4YH, TOMOHJIApH Ly BEKTOPJapiaH uoopar
OACB napannesorpavmuy sicafimus; 6y napaaaenorpammuunr OC
muaronann OA sa OB wunr fiuruuaucuHU ubojanahn.

Wlynpait guau6:

OC = 0A + OB.

BexTopaap AHFHHAUCHHUHT OX yKKa npoexmusn-
CU—KJWHIYBIHIAD TPOCKIHANAPHHUHT HUFHHAH-
cHTa TEHT, ABHU:

1p,, OC = nip,, OA + np.,,@‘: a+e.
Wynra yxmam, OC wunr OY yKka npoexumusacH ymoyra Ter:
1po, OC = 1p,, OA -+ 11p,, OB == b+ d.
Jemak, OC BeKTOPHHHI KOODIMHATAMADH KyHHIArHaapaup:
(a+c; b+d).
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Bynxan mapaymxu, OC sekrop
atB=(at0)+(b - ad)i
KOMILIEKC COHHHM TacBUpJaiiiu; 60WKaua allTranaa, HKKU KO MIl-
JEeKC COHHW TACBUPJAOBYH BEKTODJAAPHUHT HHFHH-
AncH 6y HKKH KOMNOJAEGKC COHHHUHT HUFUHAHCHHH
TACBHUPJIOBYH BeKTOpPAAH uGopar. -

dumu, o =a-+bi pa 8= ¢4 di xommaexc COHJIap aitupmacu-
HUHT T@OMETPHK TaCBUPUHU KYpailIuK.

OB sexmopea Kapama-Kapun sexmop 0e6, ysywauzu OB
HUKZ Y3YHAueu2@ meHe, aexur tjnarunmn OB nune aynaruun-
2a Kapana-wapuu 6yazan 00 =—0B sexmopnu  aimuiadn
(4-unama). Bymn  swpTHGOpra
oaub, Kyduaarura sra Gy.aamus:

OA — OB = OA + (—OB).

Ulynaaét xuiud, OA pa OB
BEKTOPAApHUNT  afiupmac OA
Ba—OB Bexropaapuuur fiurni-
scu 6yaran OP sextopra Tenr
(4-unzwva).

Papmaniu, 3= ¢ + di xomn-

aexc  connn OB Bextop Tacsup-
safinaran  6yaca, —f=—a—
4-unama, —bi xomnaekc connu OD =—0B
BeKTOop  racupaafian. Ilemak,

oP BeKTOp «Ba § HuHT aliupmacu Gyaran:

s (=8 =(a—o)+ (b—a)i
KOMILIEKC COHHHHT FEOMETPHK TACBUPUIHD. o
BA sexrop xam yuwa afiupwann racsupaaiian, uyngn BA = OP.

dcaarma, 1= a4 bi Kownaeke con rexmemukiarn A (a, b) uykta
Gunan xau tacsupranann, Macanas, @ =3 + 5/, § = | — 2/, 7=60=—4i
KOMIICKC ~ COMMADHHHI TEOMeTpUK  TACBUupH, MOC pasuuiza, A (3; 5),
B (;—2), € (6;0) 5a D (0; —4) nyxratapaan néopar.

§ 31. Komnuekc coununr TPUTOHOMETPHUK WIAKIH

o=@+ bi xommiexe con OA BeKTOp GH/ian TacBUpJIaHran 6y.-
cull (2-ansma). OA sexroprunr OA YSYHIUTUHH ¢ 71€6, 6y BexTop

Gunan OX yxuunr myc6at dynannum opacuparu 6ypyaxuu ¢ ne6
Genrnnacak, AOAB nan:

a=r cosp, b=rsinp. (10)
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By xuiimaraapud « = @ -+ bi ta Kyiiu6, r un KasclaH TaumKa-

pHra uuKapca:
a=r (cos ¢+ ising). (11y

(11) uu @ =@ + bi KOMIIEKC COHHUHT MPUZOHOMEMPUL ULAK~
AU fe#mus.

TMugarop Teopemacura Guxoan, AOAB man r =V a*+ b* un
Tomamu3. BeKTODHHHT 7 y3yHauru mycbar con Ouian udonanan-
raHE Y4yH, KBAJPaT WIMBHH IIJ10C Mmopa GuiaH 0Jamus.

7 HEHT KufiMaTH o KOMIVIEKC COHHMHT MOAYJH Ael aranaid
Ba r=|a| KypUHHILIA Ge/JruJaHaju.

Wyupait xuau6: o

|o) =/ @+ 0% . (12)

Paxar 0=0+0- i KOMIIEKC COH yUYHIHHA @ = b= 0 6yauc,
Jo| = V/0®-0®=0. Hoagau (apkan xap Gup KOMIIEKC COH YUYH
aca [of >0.

(12) renriukHp OyHZall XaMm E3HIL MYMKHH:

|+ bi| =V a®+ b*. (13)

Bus KypaMmusku, ¢ = @ + bi KOMIJEKC COHHHHI MOJAYJH—
Iy KOMIJIEKC COHHH TACBUPJIOBUM BEKTOPHUHT y3YHIHTHAAH HOODAT.

Xycycuil X0112, @ XaKUKHA COHHH, Y3YHAMIH @ HHHT a6COJIOT
kuitvartuara tenr (OX yxaa éryBuu) BeKTOp OMJAH TACBHpJAraHm-
MM3 yUyH, @ HUHT MOAYJH—YHUHT abConlOT KHiMa-
THTA TeHT AUp. Macanau:

16| =6, | —8 =8. 4

bi MaBXYM COH — y3YHJUTH
b nuHr a6COJMIOT KMAMATATA TEHT
(OY yxaa érysun) BexTop OH-
man racBupaasanu. Jemak, bi
HHHT MOAYJAuH b HHUHT ab-
COMIOT KUAMATHIA TEHTI.
Macanau:| 15| = 15,
[86i]=36, |ij=1, |—i[=1.

9 Oypuakuu o = @ -- bi KOMIZIEKC COMHHHT APT YMEHTH Je-
Huiagu Ba arg « = ¢ KypUHULIA GearnaaHaii.

2-un3Maza ¥ apryMeHTHHHT KuiiMaTh MycGaraup. Jlekud @ Hunr
manduit xuiimaTaapuna xam (11) dopmyra xyura sra. Xakuxaran,
a=q- bi xommiexc con OA BexTop Ouaan (5-uuama) TacBup-
nanca, @ = r cos ¢ Ba b = r sin ¢ Gysann; wy cababau, @ = a + bi =
=r (cos ¢+ isin ), 6ynma r=1V a° + b%.

o =0 guiivataa xam (11) dopmyna ¥3 kyunuu cagaaiau; 6y
BaKTAA F =@, cos ¢ =1 Ba sin ¢ = 0.

5-unsmMa.
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Jlemak, KOMIIEKC COMHHHT TPHIOHOMETPUK WAKIHAA ¢ apTy-
MEHT ncraaraun (mycbar, HoJb, MaHuil) KuiiMaTHH Ka-
Oynkuna onaann.

(10) Ba (13) Tenraukaap Epramu Guiaw anre6pank wakasa
Gepuaran Xap GUp KOMILIEKC COHHM TPHIOHOMETPHK WIAKATA KeJi-
THPHUT MyMKuH. Macanan, « == 1 +{ i Tpurowomerpux wmaxira
KeATHPARINK. BYHUHT YuyH, @ HuHT MOAYIH BA ApryMenTHHH AHUK-
Jamr qo3um. (10) Bsa (13) TEHIHKIAPAAH YIOYHH TONamua:

F=VEET =g,

a 1 .
COs pm= "= s, sing =

Ve’

Jemaxk:
=1 +i=l/2_(c054£+ism%)-

YMyMaH, KOCHHYC Ba CHHYCHUHD napu 2 kw Gyarauu caGabau,

=V2 [cos :p(%-{- Qku) + sin (% + 2kﬂ)J

6yranu, Gynna k— GyTyn con.

AKkcHHuYA, KOMIIEKC COH TPHTOHOMETPHK IWAKJAfa Gepuaran
6yaica, yuu anreGpank makira KeATHPUIL ydyH, Gepuaran udo-
fiara cos v Ba Sin ¢ HUHT KuAMATIAPUHU KYiiui kudoa. Macanan:

a=2(cos§+isin§)= 2(—;}+i%)=1+i/§‘

SlHa ymGy Mmucoanu oxafiiuk.
@ = 1-—i §n TPHTOHOMETPHK wmakAra KeNTHPAMH3: =

=Y P+ (=)= VY3 ;cosq;:]%fna sin p =

Oynna: ¢ = 315°, -
Jemak: o= /2 (cos 315° + sin 315°). Bymusr Tyrpuiuru-
HH TEKWHPHO KYPUIL MyMKHH:

a=12 (cos 315° - isin 315 =V7(

Xycycnit xonapraruna, TPUTOHOMETPHK (DYHKIHSIAD KaxBa-
Jaan Qoinansaymai TYPHO, KOMIUIEKC COHHM OMp ITak/anaH uk-
KMHUH Wak/Ira KeaTHpul MyMmKuH. Ywmyman sca (10) dopmyanap
GHIaH WL Kyprawaa TPHTOHOMETpHK QyHKUMSIAP KaBAMHAAH
(dofiganannwira Tyrpu Keaazn.
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MawmKaep

605 €)
L Va—kw ‘;/—7+24i;x)$3; BV ThwveriV 2

2. Ywby xBaipat TenraaManapin eYHHT:
ay x2—(3+ 2i)x + (1 +30) 1
6) (7+i)x‘—-(7+r)x ¥2
) (L+ ) =T +2 25 8-

3, Kyiiuars KowTICKC COMapIK TaCHPIODE BeKTopanD ACATCHE

a) 3410 6) — 4 +5i 8) 7— 45 1) —2—6;
w) iv 259 14i 33

nLe —h
W 2—v 3+450 8 a) 1—2iy2;m) =T
u) — 5i.
4, Y6y KOMIEKC COHapHH TPUTOHOMETPHK mraxara KeATHPHHT:
1,03 5 Ve 5
3.6 —2 D) 5 — 5 0 Y2 a—iy
2) 3;6)—2 ) 5 12>r)2¢,m2(l i

e)-—1+t‘/§;m)3+i; By a—iw) =245
X) —1—2i; 2) 2 (€O 45 —i sin 45°); M) (cos*g—sin’q)-p
+ 2i sin ¢ €OS¥ ) 3 cosy (1 + itg:);
e (W) ooy gy 1=CB52
0) cos45+xsm ( F“)' ) )/ — ll, —

§ 32. Viupunnn Ba afiApMaHUHT MOLYIH

MaTeMaTHKaHRHT KyTruna Gyaumaapiad KOMIUIEKC COHAAp i
FHRANCH, alRpMacH, Kynaﬁ'macu, Gynuﬁmacuﬂuur MOy a1aph 6
gaW Wm Kypuira TyFpU  KeaaLd. By naparpadaa furAHAR |
afiipManuir MOAYIIaPHHH Ky pub yramus. _ _

a—a-tbisfl=C+ ai xommaeKc COnIap OA Ba OB B¢

Topaap Ounad TacBHpAAHTaH Gyacus (3-unama). by BaKTAA

ot Bp=(ato)F 0+ a)

ﬂnrunm—O‘C pektop Omaan TacsHpJaHALH.
OACB napa/ieorpaMMaai:
iC = OB

Ba, AeMaK,

8§ P Hexanzopow
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Arap A OAC un oncax, le+ 8|, [af, [B] moayanap, moc pa-
suwga, OC, OA, AC TOMOHJapHHHT y3yHJIHKIapHHU Hpoaataliin.
YuGypuakaa: Xap GHp TOMOH KOJATaH HKKH TOMOHHHHT
AUFHHAMCHAAH KM YHK GYATaHM yUyH:

0C<O0A+ AC
exn
Jo -+ 81 <lo] + [Bl. (14)

~_Arap « Ba } xoMmiexc cownap Gup TomOHra Hynairan OA ra
OB vextopnap Ounan racsupaanca (6-umsma), Oy BexropJapui
kymuw yayn, OB ra renr AC BEKTOPHH_OJIHG, OA Ba AC pek-
TOPAAPHU KYUIMII JIO3UM, S'BHH ‘OA + OB=0A+ AC=0C.
By xoama

o+ 8 = la| + 18] (15)

SKAH/IUTH PABIIAH.

Arap o Ba f KOMIUIEKC COH-
Jap kapama-Kapiuu fiysaaras OA
Ba OB BexTopaap GuJaH TacBHP-
6-unsya, aanca (7-uusma), OB ra TeHr AC
BEKTOpHH oaamus. By Baktaa

OA + OB = OA + AC = OC
Gyaanu*. OC sextop @ + B AHFUHAHHE TAaCBHPAATAHH YHUYH:

=48
Arap Y 4
Ial, OB = 31, c
et .
3KAHUHYT 3‘hTu60pra oJicaK, X
0C < BA exn 3/|
Bl <lal+ B
(sna (15) Tenrcuaank) xo- T-unsMa,
cua 6yanu.
(14) Ba (156) myHocabariapuu GupaaUITHPHO:
fotgl <lal+ [B] (16)

TEHTCH3/IHKKA KEJIaMH3.

* OB =— OA 6yaranza OC nob-Bextopra Tenr Ba, jemak, OC =0 6§-
Aan. ’
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MaremaTuk HHAYKIHS MeTomw iGnaan, ymymaH, @, o,
KOMIIIEKC COHJIAp YUyH:

o+ @yt b an ] <+ L] el

TeHICUSIHKHU HCGOTJIAIN MyMKHH.‘ *
Ulyunait KuauG, KOMIAEKC COHAQD UUFUROUCUHUNZ M00Y.Al —
6y COHAGP MOOYAAAPUHUHZ UUFUROUCHOAH KAMMA 3Mac.
DHAM, afHPMAHHHT MONYJIMHH KYpaIHK:

a—B =y
6yacun. ¥ xoana @ =17+ B; (16) renrcusaukka Gunoau:
la = lr+8 <l + I8l ,
Gynnan:
1l > sl — Bl
&xu

o — Bl > o] —18].

Jlemak, ukki KOMNACKC COH Qilupmacunune -mo0yiu 0y coi-
Aap MOOYANAPUHURZ QUUPMACUOAR Kuwuk IMac.

slna Kyiimaarn TEHrCH3JUK/IAPHH UCOGOTAANJNK:

YuGypuakaa xap GUP TOMOH KOJraH HKKH TOMOH afiHpmaci-
HHHT abconior Kuiimaruaan karra. Iy ca6a6an, A OAB jam

(3-uusma):
81> bl — Bl |
6-4u3Magan:

0c> (04 — 08| = |0B—04|=BA
Bkn

foo 81> {1l — 81| = | B —Jal- (7
- 7-uMsMajan aca:

0C=|04— 08| =|0B— 04|

Bku
b8 = [ 1o — | = {1l — |- s
(17) Ba (18) myHocaGataap Gupra: i
Jo o 81 > [al — 81| = [ o] — fa| (19)

TEHPCH3AHKHK Gepanu.

Arap (16) Ba (19) Tesrcusmukaapsa 8 ypuara —§ Hu oscax,
| — 8= 8| ra Gunoan: e

al— Bl1 < [ — Bl <Ja] + 8. @)

.
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Huxosr, 'a + f| con o] —17| exu [B|— |s| afiupmanuur aGcomor
xuitvatiaan xnank Gyamarami yays [(19) ra xapanr], |of — B
éxn |3 —|o| muAr ysunan anGaTra KMUMK sMac:

&4 ¢ > 1 — 1l
Ba 1)
la 4 F] > B — lal.

§ 33. TpUroHOMETPHK WIAKALAarH KOMINIEKC COHJIapHH
KynafiTupum Ba Gyauw

DHIM TPHTOHOMETPHK INaK/Aa GepHAraH KOMIVIEKC COHJIapHH
Kyna#iTupum Ba GYJMIUHH §pranuira yTaMus.
Ymby:

oy = r, (cos 9, + i sin 7;),

0, =1y (COS ¢p = £ 8iN §5)
KOMIVIEKC COHMApHH KYnafTupub, KyiinRaruHu XOCHA KHIAaMH3:
@47y = ry7, [COS ¢, COS ¢, — Sin ¢y SN ¢, + £ (sin @y cos?y +

+ C0s 9, sin ¢g) |
&KM, TPHUTOHOMETDHSHHHT MabJAyM (opMyJanapura Kypa:
ayty = 1,7y [c08(:1 + @) + § sin(e + ¢5)]
YMyMmaH, MaTeMaTHK MHIYKUUS METOAH Owiam, 72 T

oy =1, (Cos 7y + i sin =),
ry(cOS g4 + i Sin g,),

@, =1y (COS ¢+ 1 ¢
KOMILIEKC CORMAp yuyH:

G0 o = PiTy e 7 1COS (9 Fa b e+ 00) + A5 (1
+ ¢pt et )l (22)

in ¢s)

Jlemax, mpuzoHosMempur waKA0al KOMRACKE COHAQPHUHZ
kynaimmace ARG MPUZOHOMEMPUK WAKAOQ MACBUPAAHCA, YRIHE
MOOYAU KINAUMYBLUAQD MOOYANAPURUHE KYNALMMACUIA. ApLy=-
MEHmu 3¢a KYNaimyseuiap QpeyMenmaapuriine Qurunoucuza
menz.

Iynnait xuru6, i

i
1917 b Onl =T1" o Tn
exu, r; = |o;| sxanunm spTHOOPra OJCAK,
CAREEN DT (23)

[0y .o @n| =

Slna
(. arg (2,95 ... ap) = argey + argay + ... + arge,.
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Muconnap
1. Ym6y: H
a=2(cos 17° +{ sin 17°), R
B=13 (cos 18° - isin 187),
1= 3 (cos 55° + i sia 557
KOMILIEKC COHMAPHUHT KYnaiirmacy, (22) popmynara Gumoau: '
ofy =5, 3 (cos 90°+ isin 909 =5 )T <°+1)=5V%"l
6¥nanu. :

2.1 (1+1) (1—4) (243 i) (—4—3 i)| mu xucobaaiimma. (23) renrauxa
MyBOGHK: .
ILe il =i 1243i]-|—4—38i|=yT51 -V T-VTrox

X116+9=2})13-5=10, 13. 5

Arap o;, d,, ..., @, KOMIIEKC CONAP TeHr GY.ca, yaapHHHT'
XaMMach GUTTA BeKTOp GHaaH racsupianaid. Ly caGa6an, Gy,
COHJIAPHHHT MOJYJIADH Tenr Gyaann.

Butra BekTOp GHIAH TACBUD/AHTAH KOMIIEKC COHMAPHHHT ap-
TyMeHTIaph 6Up-Gupuaan 2k% ra GapK KHAKIIM MYMKHH, Gyunna
k— Gyryn con. Jlekun

sin ¢ = sin (p + 2k=), 3
€os ¢ = cos (p + 2kn)

GYJIranH yuyH, TEHT KOMIIEKC COHNADHUAT apryMeHTIapUHH XaM
Tedr ne6 xucoGaail onamus. Jlemax,

@y =og=, ay =a ¢
6yuaca, .

Fy="F, =r.=r,

F1=F=.

=fn =9 >
Ulynnait xuiu6, 6y xoa yuyH (22) jan 4
o" =r" (cos n ¢ -+ isinng) .
&xku
[r (cos ¢ + isin ¢)]" =r"(cos n ¢+ i sinng) (24
Kesnb uyuKanu. .

Demak, mpuzoromempur waxidaey KOMNACKC COHNUNZ n-,
dapasicacu ANa MPUZOKOMEMPUK WAKAIQ MACBAPAANCA, YHUHZ
MOOYAL ACOC MOOYAURUNZ N-0aPaANCACUA, APTYMERMU ICE ACOC
apzymenmu GUAQH N HUKZ KJNAlmmacuzq mewe,

Llynnait xu1u6, %

|at =t
&xn 5
Jaft| = |ain, (25)
uyHKH 7 =|al. S
arg (a) = narg a. i
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Mucoanap
Loa=}/Z (cos 15°+isin 15°) uu 12- napaxara kyrapaitauk,
(24) dopumynara acocan:
al = (j/72)1 (cos 12 + 15° + i sin 12159 =
=8 (cos 180° 47 sin 180%) = 8(—1 + 0. 4) = —8,
2. |(1—34)4| nu xucobmaitnmg.
X (25) dopmynara Gunoan: 5
' (1 =304 = (1 —=3ils = (VT 9)¢ = 102 = 100.
r=1 guitmatna (24) Aan Moasp gopayracunu udopanosun ymey TeHr-
AMKRH XOCHJ KEAAMH3!
% (cos ¢ + i sin ¢)" = cosny + i sinnp. (26)
(26) Tenrauk Epnamu GmAaH TPUTOHOMETPHK (QyHKUMATAD ogacunnrn Gabau
MyHOCaGaTAapHy Keatupué wukapuur mymkuH. Xaxmkarad, (26) temramkHmnr
gan TomonnEM HploTon GmHOMH (opmynacu Gyitmua n-japaxara KyTapu6, cyur-

Pa MKKH TOMOHAATH KOMILIEKC COHIapHUHI XaKHKHI KHCMAADHHI §3apO Ba Mas-
XyM KMCMAapHHH §3apo TEHIVIAITHPCAK,

cos g = cos ¢ —C, cos” ~2¢sin® p + CL cos" 4 ¢ - sinto —..,

sinmg=rcos®—1¢g - sin ¢— C}cos" 3 ¢-sind ¢+ C5cos® 5 p.sindp—

By®ygra xexan, Gyuna:
Chm MO=N kD)
n ]
Macanan, n= 2 Ba n =3 xuiiMaTaapaa:
cos 2¢ = cos® ¢ — sin® ¢, sin 20 = 2 sin ¢ cos ¢.
cos 3y = cos®e — 3 cos ¢ sin®y, sin 3¢ = 3 cos®p sin ¢ — sin’p
Xocua Gyarand.
OHau o, HH a, ra 6yaaMus:
7y COSpy At ising

Fo ' Cos s+ ising, 27 0.

YHr TOMOHIATH KACPHHHT CYPAT Ba MaXPAXHHU COS 9, — /SiN 9,
ra kynafttupub, (cos ¢, 4 I sin @;) (cos ¢, — i sin 9,) =
= cos® g +sin* gy =1
SKAHMHM 9BTHOOPra OJCAK:

A =% [cose, cos @, + sing; sin ¢, + i (sing; €OS P, — COSP, Sin ¢,)]

£

&KH, TPUTOHOMETDUSHMHT TETHULIH (GOpMyrarapura GuHoaH,
2= 7 [cos (9 — 7a) + 510 (93— 7al] &

Oyaanu.
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Wynpait Kuau6, mpuzoroMempux WAKAOQRU UKKW KOMMAEKC
COHHUNHZ OJAUHMACH SHA MPUOHOMEMDUK WAKAOL MACBUPAAH-
ca, yrute M00yAw OYAunyswu 6a OJAYSULUHUHZ MOOYAAAPUOAH
mysusean OJAURMARA, QpiyMenmiu 5ca OYAunyswu ea Gyrysuu-
HUHZ apeyMERMAAPUOAK MY3UAAH QiupMaza merzoup.

Jlemax,
i

=T {L‘ (28)

ay

GYHKH:
1l rs ol

Muconnap
1. a =4 (cos 58° + i sin 58°) mu B=7 (cos 28’ + i <in 28°) ‘ra Gymawus’

& ;(cos 30° 4 7 sin 30°) = % WT =+

91 (=0 C43D-T—D 0 qyeosnaitnuk.

(T T (—3+ 4 - 2 + vi)t
(23), (25) Ba (28) dopmyaanapra kjpa:
JL—i(2e [443i|«|T—113 (V9. V3 . (VED )
11+ 7i[F |—3+4if-(2+501F  (VBOR- (V250 -(y 9%
2.V _2v2

- 290 4205

§ 34. KoMmmaexke CoHiaH HAAM3 YMKApHIL

I. § 29 na XOMmIEKC COHHHHT KBAADAT -M/IAMSJNADUHH TOMHIIHU
yprauran aauk. By naparpadaa KOMIIEKC COHHHHT, YMyMah, 7-
Japaxand WIAUSTADHHA TOUHWIHA YPraHaMus (72— HATypaa COH).

Yuby:

a=r(cos ¢+ ising)

KOMILIEKC COHHHMHT /-Aapakasi HILH3HHK
Vr(cos ¢ +isin o)
KypunHIIAa GearuiafiMus.

Tabpud. a=r (cos ¢ 4 i sin ¢) KoMnrekc CORHUHZ n-dapa-
acanru uardusn  wyndai b= p(cos b + isin 0) womnaexc conxu,
yHune n-oapaxcacu a ea mewe: Lt =a. .

o KOMIUIEKC COHHWHI A-apaxaid WIAH3Japuuu Tonafaux. By-
HUHT yuyH, p Ba 0 Hu HOMabaym aeb6 Kapad,

'V r(cos ¢+ isin @) = p (cos 6 + i sin 6) (29)
Tenrnamanu egamus. Tabpudra GuHoan:
r(cos ¢+ isin g) = [p(cos O + isin 6)]7"
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exu, (24) popmynara mMyBodux:
r(cos ¢ + £ sin ¢) = ¢"(cos # 0+ isin n 8). (30)

;f ByH/a HKKH KOMIIGKC COHHUHT TeHraurura sramus. Iy ca6abau,
{6y KOMINIEKC COHJAPHMHI MOAYJJapu Teur 6yaub, aprymeHTIapu
sca, 117-6erna afitrannmusnex, dakar 2kt ra dapy KuJHIUH MyM-

\ kud. Jemax, (30) TeHIHKAH
| t=r, nb=¢+ 2=

(& —mucranran GyTYH COH) Kean§ 4uKaim, GyHAaH:
g+ %kn

-
p="yr,8 B

p MOAYJb MycGar cOH GyaraHu yuyH, GHs, V' mapmsnur Mmyc-
Gar (apHMeTHK) KHAMATHHHTHHA OJaMHU3.
p Ba O mudr Tomuaran xuitMaTaapunu (29) TeHIAMKKA Kyhcak:

9+ 2% .

ST —— - o 4 2k
Vr(cosgrising =7 (COST+1 sin %‘) 3B

(31) dopmynaza £ mcranran 6yryn cosnn ndoianaiau. Jlexun
ra

0,1,23, .,n—1 (32)

KuliMaTapuu GepHur GHIAHIHHA KaHOATIaHCAK Kupod, HyHKH Oy
Kuimataapaa (31) HUHC JHT TOMOHM 7 Ta XapP XU J KOMIVIEKC
coniapHd 6epaju Ba £ HHHr GOIIKA MCTa/JraH KuAMarTuja sHa 1y
n Ta KOMILIEKC CORJapAaH GHTTACH XocHa Gyaaau. Bynn ucGor-
naur yuyH, i Ba j (i # /) opxanu (32) coHaapaaH HCTaAraH HKKH-
TacuHu OenruiaimMus: i< n Ba j<n; aHugauk yayH i< j pefauk;
an6arra j—i<n. Arap k=i pa k= xuitmarnapiaa (31) uunr
YHT TOMOHM TEHT KOMIJIeKC conaapHu Gepagn ne6 dapas xuicak,
6y COHJADHUHM apryMmexT/apn OHMp-GMpuan axaT 2ym TFarrna
({—G6yTyH CoH) (apK KWJHMIIH MyMKHH, SBHH:

© 4 2 __ ¢+ 2ir

r =t 21w,
Gyupan:
R j=it+ny
EKH:
I = ny.

CyHrTH TeHrauk f—{& HUHT 7 ra GYJMHHIIHHA KYDCATafH; JeKHH
OyHnait GysMuiH MyMKHH sMac, 9yskH: j —i<7.

Ulywnafi xuau6, (32) xufivataapaa (31) HEHT YHT TOMOHH, Xa-
KHKAaTaH 7 Ta Xap XHA KOMILIEKC COHHH Gepaj.

DHAM, MCTairaH m OYTYH . OHHH M Ta GY.JaMH3:

m=xn+3 (0<8<n).
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Arap (31) nmnr yur TOMOHHMTa k= m xmiiMaTHu Kyiicax,
i o v + 2mn s i 9 2mm -
V7 (cos S 4 isin 200 (33)
COH Xocun Gyaul, Gyuna
9+2mr _ o+ 2ynn 4 Bx _ S+ A
o8 = =cos - — ——cos( = +211r)=-
T ¢ + X
Beig08
Wynunrnex:
© + 2mn 9+ Nr
sin ——— =sin G

0<3<n—1 un sprubopra oicax, (33) con wKopuzara (32)
KuiiMaTaap GHAaH XOCHA KHIAMHIaH COHJIADAAH OHTTACH SKAHHHH
Ky pamus.

Hemax, xap Gup xomnrexc con n ma n-dapascarn xap
Xur uadusrapea sea.

Mucoanap

3 —s s
L =/ "—2 420 muir wamusaapuun Tonafiank. ABBal, pagukan oCTHAATH
COHHH TPHTOHOMETPUK WIaKAra KEATHPCAK,

T = S
B '/V 8((:05%‘4—!5{1\37"

G6yramm, 6yama r=¥'8 Ba ¢ =%‘. Bunu (31) popmynara Guuoar, ymGymm

Tonamus:

%n+2k= 1n+2kn)
B=v2\cos 3 -+ i sin 3 #
k=012
) k= i : -V T 4isinT)= A
) & =0 xuiimarza: 8=V3 (cos4 +isin 4) 1+4
2 k=1 wmimarna: B =¥ 7 cos LT ssin I:T")=

=,/‘z'<_ms§+f sin %
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2 1=cos 0+/sin0 sxanuan avtubopra oacak, (31) dopmyaara MyBO-

ux:
0o 2kt 2
v T=cos =+ isin ==,

Oyuna r =1 Gyarann yuym, Vi=lsag=0.
Macanan, n =4 xuiisarza;
VT =cos2B% 4 sin 280 _ (osk® ) o b op_0 1,23
) 3 Z 7
6yau6, wyiwparnn xocna Knaawis:

1) £#=0 guiivataa: ¥ T =cos 0+ isin0=1;

2) k=1 xuitmatna: ' T = cos Ij. +isin X

3
3) k=2 xuivaria: ¥ T=cosn +/ sinme=—1;
4 k=3 wuisaraa: YT = cos %‘-{- #sin %3:—:‘.

3. V16 mu xucobnaiinmua.
Y16 (cos 0+ 7sin 0) = }‘/E(cosQ%( i sinL’;") -

kR, kn
Z(msg-wsmf).
k=01,23

1) £ =0 guiimaraa: V16 = 9
2) k=1 xuitvarna: Y16 = 2;;
3) k=2 xuiimatia 16 = —2;
4) k=3 xuitvarna: Y16 = — 21,
4.y A (cos 15° F i sin 15°) =
=3/ [cos ‘i"*gﬂ{ i sm‘5°+\5360”’), Gynna k=0, 1,2 3, 4. Wa

ZM31aDHH anreGpank maKara KeATHPHII yuyH, TPUFOHOMETPHK yHKUMANAD maj-
Basnnan Qolinananuira TYEpH Keaamm

IL. (31) renrmux,
ny— _n,—
lval=V7
&k, 7= |a| Hn Xucobra onca,
n— __n Y
[yal=3mr (39
SKaHHUHH KpraTa}.'lH.
Hevak, komnaexc con uadusununz #O00yau 6y cor w0dyru-
Hunz wy Japaxcadaeu uadusuza mewns.

Mucon. |¥7
(34) opmyaara xypa:

Wi—a |-y m=an ~VVBro=v5.

| m xucosnatinm.,
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Xaxukuit COHMAPHHHT Japaxa Ba MAMsnapu Ouiau Gamapuia-
JMTaH amanaaapHu KOMIIJIEKC COHJADHUHI Japaa Ba “Jl)lHiJlap“X‘ﬂ
XaM TaT6uK STHII MyMKuH. Macanau, m Ba n GyTyH Myc6aT CoH-
Jap 6yuca, MCTairaH & KOMILIEKC COH YUuyH,

am .t = oM+ 1
TEHIJIUK Kyura ara. (35)
Arap a# 0 mapraa

1
a®=13a F=0o"

1e6 Gearuaacax, oxopuaru (35) TeHramk xap kamuai OyTyH m
Ba 1 COHJAD YUYH YpHHIM OFaau.
Slna m Ba n Hunr GyTYH MycGaT KMAMAaTIapuia
m m
Y —a” g

-
=Vai=u

ne6 6earunacak, (35) TEHTJMK HCTA/JraH PamHOHAM KYpCATKHUIAP
YUYH XaM ¥DHHJIUAMD, BAa XOKAa30.

Arap 1 =cos 0+ isin 0 uu abTHOOPra oncax, (27) ¢opmyra-
Ta Kypa:

Ty = leos(—9) +isin(—g)] =

-1
=r (cos¢—ising)
Xocun Gynamu. Byura cyawu6, xyfiunard HaTixara KeJlamus:

PR 1 1 n
[r (cos¢ + ising)] "=[m] =

=[r="(cos(—¢) +isin(—g)]*=r="[cos(—ne) +
+isin(—ng)] =r—n (cosn ¢ —isinng).
Ilemax, (24) dopmysra 6yTy s MaHduii gapaxara xam
TATOMK STHIALM.
Ouam, (31) popMyJaHHHT TeOMETPHK MAbHOCHHH Kypub yTa-

mus. PaBmanku, k=0, 1, 2, n—1 xuiimataapaa (31) wuuer
JHr TOMOHHZA XOCH/A GyJIaidraH XaMma 7 Ta KOMIVIEKC COHHHHT

Moayaaapu . 7 ra Tenr. Jlemax, 6y COHJADHW TACBHPJOBYH XaMMa
BEKTOpJAap OHD XHJ Y3YHAHKKA 3ra. JIeKuH, OMDUHUH COHHMHI

apryMeHTH % 6y/1ca, KeAHHTH COHJADHMHT apTYMEHT/IADH, MOC
paBuIlAag,

4 9
Tt w2

3+3.2_" 1+(n~1)-§f

n''n n’

Kuiimaraap Gunan udorarananu.
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Wlynnait xuan6, (31) rune VHe momonudazu Komnaexc con-
Aap — YUAAPU HYRMASAN N-0VPIAKAUKZ yeaapuda émeay gew-
mopaap OuAGH. MmACBUpAAHAdM.

Mawrrap

L. Kyitmnarn kommieke counapn TPHTOHOMETPHK WaKira KeATHPHO, CyHr-

pa Kypcatuiran avaniapin bamapuur:

A (<5450 F) (1—iy 6 TEESIVTE gy e

(=g

14+iV3 (1413 (—1_1./3)15
r) (‘IA‘, ) H ) I + TTon

2. Y6y (cos 15" +isin 15°) (cos 39"+ isin 37°) = cos 45° + 7 sin 45°
afimatian Qoiizananu6, sin 15° sa cos 15° munr KuiMaTaapuuy Tonur.
3, (1—iV3) (cos )
" T 2(1 =7 (cos %)
4. Kyitunarn aituustaapiu ncSoraanr (n— Gyryn con):
n

(=2’ (cos ’:_"+zs|n’£‘),

HU XHCOGAAHT,

4

6) (V3 —iyr = 2"‘cos'él—i sin '%)
5. 1+ cosp +isin<)? un Gawapunr.

6. (cosg —isin )" = cos n:—i sin n > alimustan ucGoraanr.
a ( l+itge " _1+4itgne
: ilg,’), T—itgny
8. a "= |q|" " TeRTANAI HCGOTRANT.

9. Kylunaru sonynnaphn xucobaaur:
Slhijorenk 72zt
NE "2+~;z)"(V7—2z):;(1i§le
(2+ivD . (vT+-(5—2)* |
) IVWWE, I:

alfnuaTai HcGOTAAHT.

B) (s+r’?,
n)](V€+ L i>_21

- ](V G4y V{7 (3—n }ﬁ.

|-

@G+508 (l4i)-3 257
10 |7V T ="V T renrnuan ncSomnanr.
11, Kyinnars uagnanapu xcoGaanr:
L =T17;6% =T ;5 Vv,
Dy =i 9t T
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§ 35. Uu3HKIH aqMAWITHPHII BAa YHUHT MaTPHUACH

MareMaTHKAHHHT KYT Macanatapuia y3rapyrunaiapHu GHPH HK-
KHHUYHCH ODKATH YH3HK/AW K(OJaaHAaAUraH AHCH Y3rapyBumaapra
aJIMAWTHPHIUTA TYFPH KeJaaau.

Macanan, aHaIWTHK reOMETPHS KYDPCHIAH MAabIYMKH, TEKHC-
JuKAard vyFpu GypuakaAH KOOpAHHATazap cucreMmacHHn O koop-
muHaTanap Gomu arpodupa o Oypuak.a Oypcak, M HyKTaHHHT
3CKM X Ba Y LOOPAMHATAJApM YHHHT AHIH X’ Ba y’ KOupAuHara-
aapu Guiad Kyfiuparuya GOFaHaiu:

X = x'cosa—y'sina,
y=x'sina-+ y cosa.

By mynocaGatiapia x Ba y Koopaumataxap x’ Ba y' opkamu
YH3UKJAH H{ 0anaHTaH.
Arap xos(uuuenINapHu Kickaua:
a, = cosa, b; =—sina,
a,=sina, b, =cosa

(6ynna b, = a;) ne6 Gearmaacak:

x=a,x" + by, a
y=ax" + by )

(1) xypunmumgarn wdoia maTemaTHKana, X 5a Y yarapyBuu-
JapHu )Cl Ba y/ y3rapyBuiapra YH3UKJAH aJAMalW FHpHII ae-
Huaann

Yusugan aaMAmTHPHILIADHE YMYMUil Iuakia TexWHpaiIuK.

I-tabpudh. Yuoby:

Xy = Yy + @by + o QY
Xp= QuYy ¢ @gYy + oo+ g Yy @

Xn = AnYy  Angly + e+ Aunn
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Kypunuuwoazn ugoda K KXo ooy X J32apysunsapun Vo Vo e,
n Ys2apysuunap opraiu MUSURAL arnawmupum 0e6 alimung.-
Ou, Gyuna Ay, gy, Qin Kos¢dunuentiap GHPOp COHMAp Maliony-
HUHT QJl&MeHTJlapHJISH Hﬁopar

Bus, (2) AMMAWTHPRIL Xy, Xy, ..., X, yarapysuuaapun y,, Vo,
- Yo YSTADYBUHIAApIa Y TKasanu ki Gupuiuy ysrapyBunaap
HKKHHUN y3rapypupiapra yTaiu 1e6 alTuIEK XaM Kaby. Ku-
JaMus,

By naparpadaa Gupraxngna TeKIUHPHIAHTaH XaMma YA3HKTH
ANMAMTHPHIILIA DHIHT Kospduunentaapunn Gurra P COHJIap Maif~
Jlounra xapauin je6 XHCOGAaiiMu3 pa Oynnaii AIMAWTHPHIIIADHY

COHJ‘H]P Mafi0HK Aarmu UH3UKAH almawmpmunap AefiMus.

(2)unsuxan ANMANTHPHIL §3HHUHT Kospduuuenraapusan TY3HJI-
TaH n-TapTu6au:

ay 2273 Qin
a, a, a,
21 22 e 2n
A= $ s o 3)
Qi Az . g,

KBalpaT mMaTpuua Guaan TYJa  Xapakrepaauam. Xaknkaran: 2)
AIMAMTUPHILIA Y3rapyBunAapHE Xap xaujak xapdaap Gunan Ge-
ruaam Mymkud. lUly ca6a6nu Xap OHD YusMKIH ATMAITHPH I
V3uHnHr Koosdduunenraa pu GnaaH annkaanamm,

Ilyura 6unoan, (2) ypunumaary mxxura YHSHKJIM aJMalTy-

Xxonga xam) Koszp(}muueumﬂpu MOC paBumaa tenr Gy.ca, 6y uk-
KH a1MAIITHDHIN GH D X ua (Tenr) ge6 XucoGaananu.
(3) marpuna (2) aamawrtnpummpnr Marpunacu peltmramu.
MafiloHHHAT saeMenTIapHaH TYSHATaH 7-TapTuGam Xap Gup
KBALpaT MATpUNA yuyH wywiafi unsuyu ANIMAMTHPHITHA  83u11
MYMKMHKH, YHUHT MATPHIACH XyALH afiThiran MaTpuianan n6opar
Gyaanu.

Mlynaaii Kuaub, Xap Gup UHSHKAH aqMAIUTHPHIITA GuTra KBa-
ApaT MaTpuna sa, axcuuua, 6y xpagpar MATpHUAra my Gurra ug-
SHKIH a/IMAIITHPHIN MOC Kena iy, Bowxaua aiirranga, P con-
J14p MARAOHMIALH*  A-TapTHGAW KBaApaT Matpuuanap Guaam ury
MAWROHAATH UH3HKIH 8AMAU THDHILIAD 0PACHAA §3a PO GH D K u fi
MaTAH MOCAUK XOCHA Gynami,

lewmak, MATPUUQNADHUHT TEHIJHIH BA TeWrCHaAUTM Xakuaa
69- Getia Gepuaran Tylynuara mysogrx, 6up-Gupura Temr -
KUT2 THSUKAM a/MaluTHpHIIHUHT MATPHUANAPH TEHTAHD BA, aKCHH-
4, TCHT MaTpuuasapra Temr wnsmgan AIMAWTHPHUIAD MoC Ke-
Jajnn.

* P vaiifonniur SIEMEHTAAPHAAH Ty3HiraH,
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ANMAITHPHIIEE Kuckaua GuTTa xapd, macanan, S, 7, U,
Gunan Gearmiacax, S Ba T HEHD TEHIJIHIHHH S=T7 xypuHuuja,
Tenrcuaanruun sca S+ 7 KypuHUUIAA E38MHS.

Arap S Ba T aIMAUITHPHIIIAPHWHT MarpHUalapy A Ba B 6ya-
ca, S=7 nan A =B xean0 uMKAAH BA AKCHHHUA. W yHuHTACK,
S T naun A+ B xocun Gynajm Ba aKCuHvua. 5

§ 36. AilHaH YMSHKJW aJMalTHpHLL

(2) aNIMAWITHPHIIIA @y = Qg9 = s = Gnn = 1 Ba Koaran Kkoad-
(UIHENTIAPHUHT XaMMACH HOLB 6yaca,
X1 = Y1,
T “
X0 = Y

KyPHHALZIArH aIMANITHPUIN BYXYAra KeJaud, y AUHAK  TUSHKIR
anMawTupUII 1e6 atasaid Ba I Gunan Gearu/aHaiu.
AfiHaH aAMaWTHPHIIHHHT MATPHIACH:

100 .. O
01 o 0

00 1 w O

E= R .. .
0 0 0 1

kypunnmra sra. By marpuma 6 pJHK MaTpHUA nefusaim.
Tlemak, aiflHaH AIMAIMTHPHIIrA 61K K MATPHLA MOC Kena-
J¥ Ba akCHHua.
(4) aiftnan aIMALITUPHII Y; = X; TEHTIHKIADHA udonararann
yuyH, Oy aaMalITHPULIHKL

X1 = Xy,
Xy = Xy,
Xn=Xn

maxiga xam Gspm Mymxun. [lemax, afiHaH aaMauwTHDHIL Xy, Ko
vy Xn YSTAPYBUMJADHHM SIHA LIy y3rapysuuiapra JTKasaA M.

§ 37. AaMamTHpHWAAPEH KYNaATHPHII

Manaymku, P wmafigonzars (2) aaMaWTHPUIIAA Xy, Xg ..y Xn
yarapysuuaap Yy, Y, .., Yn ySrapysuunapra yranu.

DU, Yy, Yoy -er Yn YSTADYBUHIADHH YWMHUH 25, Zg ..., Zn
yarapysaunapra yTkasypun P Maiionzaru yuwSy YHSHKIM anManm=
TUPHILHA OMaHIHK:
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Yr="buz + b2+ ... + bizn,
Yo = 3121+ boy?y + ... + bauzn,

B N I (5)
Yn=bm2 + bnsZy+ .. A ban 2,

By aIMalUTHPHLIHHHT MATPHIACH:

by by ... b
B b b . b

but o b .. ban

(2) anvamrrapnnan S Ba (5) vu 7 Gunan Genrunad, Gynape
Ketma-ker Gamapafiauk: S aAMAMTHPUII Xy, Xy, ..., Xz HH ¥,
You s Yu T8, 7T 8Ca Yy, Vo, ooy Yu HH 2y, 25, wo, Tp T2 YTKA3ALN;
my caGaban, S Guaan 7 HH KeTMa-KeT G4AXapeak, X;, Xa, .. , Xn
HH 2y, Zp, ..., Zp T4 YTKA3YBUH KAHJAHAMD AJMALITHPHII XOCH.
Gyaanu; YHUHT UHBUKAW aAMAWITHPUIN SKAHWHU KYPCATHIN YuyH,
(5) maru ¥y, ¥y o, Yo HEHC HOAAnapumu (2) ra Kyhuur Kugos.
Byun Gaxapcak:

Xi=an bzt bty + binzn) + (b 20+ by 7o+ +
F 0onzn) + ot Gn (b 2y + bng g+ oo B 22)

Xi=(@nby+ anby+. . .+ anbn)zn+
@byt Gy gyt o+ Ginbng) 22+
e e e+ (6)
4 (an b+ apbon+. . .+ Qn onn) Zn

{i=12 ...,n

AKH

xocun Gynanu.

(6) nQOAHHHI KYDHHUUIHAAH MABAYMKH, Y, XYIIR Xy, X,
w ..., Xg HH 7y, Zy . .., 2y T4 yTxa3yBun Ba P maiinoura xa-
pamayu unsrKaAu aamamrtapuiinp. Yuu U Gunan Gearnaaiauk.

Wlyunafi Kuiu0, P Mafilonard HKKUTa YUSHKIH a4MalTHpui-
M KeTMa-KeT Gamapuin HaTHKAcuia fHa P Ma#IoHKarH YH3UKIW
aqMaILTHPUIT XOocua Gy.ranu.

Tabpud. S sa T dan ubopam uxkkuma HU3UKAL QAAMAUMU-
pumAL KemMa-Kem Gaxcapuul amaiuza 0y QAMAUMUPULULAGPHY
kynaimupum 0e6 atmamu3. Kyna@rupuir HaTwxacuaa xocua 6y-
aanuradn U uuaugan aamawrtepuinud sca S Ba T Huwr xynaim-
Macu [eitvu3 Ba yHH:

S§-T=U

KypuHAIIA OearniainMus.
Arap U anvawrtupumnnnr matpunacamn C gecax, C wn A Ba

B tpaamu Ouaan Tysuml KouAacu Kylupaaruua Oyaanu: C numr
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s/eMeNTIAPHHA_ KY31aH Keunpu6 [(6) munr xosddumuentrapura
spHGop KuauG] wynd kypamusku, A ga B mam C um xocua
KWAMIL  YYYH, JETEPMUHAHTIAPHM  kynafiTupuut (,caTprapuu
yeryuaapra®) Kounacunu A Ba B ra muc6atan TaToHK ITMm Ku-
(ost; GYHUHT HATHXKACHAA XYIIH C By:KyAra Kenamu.

C uu 10KOpYAa aiTuirasiex A Ba B JaxH XOCH KWINII ama-
au A sa B marpunazapuu kynaftupuim nefiusamu. C marpu-
naun sca A Ba B HuHr kynalTmacu ae6 adTuaaau sa Y, Kyiu-
Jaruya Gearusanann:

A-B=C.

Wlynnall kuaub, n-Taprubau MKKATA KBAJDAT MATPHUAHH K-
nafiTHPHIL KOMjacu Kyluaarnman wuGopat:

gy By v iy [0 by ... by
Qg Gy oo |l by by ... ba |
@n Qny ... Q|| [ bny bm o by
fu Gy ... Cm
_ G G oo G | ™
Cay Cng - Cmn
Oyunna:
n
6 =8 byt @by .+ b= Fayby;
. k=1
sagR)
Macanan:
1 2 -3 0 —1 2
4 1 2 CI 1 3 —1f=
-2 0 5 4 7 0f
1.0 4 2:5—84 —1.1+42.3—37 1-2—2.1— 3.0
= 40+1.5+24 —41 +1.3427 42—1.1+20]=
—20+05+54 21403457 —2.2-0.1+5.0

-2 =16 0

= 13 13 7

20 37 —4]

Bagn stuarannapnan Gywnat wavmka umkau: S pa T YUSHKAR

amvawrnprmrapunur U kynadtmacunn tonuw yuyu, S éa T wunz
A sa B Mampuyarapunu kynaimupud, C mampuyanu xocur

9 P. Hexanrapon
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wunasus. Cynepa mampugace C 0an ubopam 4u3uKAL aimam~
mupuwny mysanus. by aanawmupuw U nu ugodaraion,
Macanau:

Xp = — Y1+ 2y, + Vg,

Xy =3y — Yo + Vs
S :
X3 = Y — 4y, + 2y5

Ba
yl =2 +522_231
7 ‘yn 21 — 2, + 25,
Vs =—32 +2,— 2%
anMamrupuaapuunr U kynaitvacunn Gynian Tonamms:
3 —1 1 1 5 —1
A=|—1 2 1| .ma B= 2 -1 1
1 —4 2 ., —3 1 -2
MAaTpRIANapHK KYnaiTupeax, :
|‘~ 2 17 —6
(ol | 0 —6 1
|—13 11 —»
Xocun 6ynanu. Hemak, U aamawrnpun gyiniaraua 6yaamu:
Xy, = — 22, + 172, — 625,
TU %= — 62, + 25,

Xy = — 132, + 11z, — 9z,!

Matpunarapun  KYmafdTHPUII KOMAACHAAH TOIMII OCOHKH, f=
Tapruban A Ba £ maTpumazap yuyu:
AE =FA = A,

Temak, S pa / WHBHKAM aIMAIITHPUILIADHK Kyma#THPCAK,
SI=1IS=3S8 h

HATHXAra KeaaMus.
§ 38. ¥3apo Teckapu aamawTnpuwaap -

Kyinnarn Tabpudsiapun Gepaiiui.
I-tavpudp. Acap S sa T armaumupuwsraprune Kynaimmacs
I aanan aamammupumea menz 6yaca, T armammipuw S 20
mecKkapu aimammupuu 0eluaaon.
S ra teckaph aamamTHpuim S”' Guaan GearuJanasu. Ulynnak
KHIHO:
S.St=14.




[image: image128.jpg]& 38. ¥3APO TECKAPH AJIMALITHPHLLIAP 131

By TabpHAaH KYpUHALHKH, 8S-* kynaitrma / ra, Tenr  6ya-
raHu yuyH, KynaiTMaHuHr MaTpHOACH E GupauK MaTpuuazan uoo-

paraup.
Macanan:
Yy =Xy — Xy + X, .
Ty, = — 4%, + 5x; — 35
Vs = — Bixy + Tx, — 4%
aJMaITHpHII ;

Xy = Y1 + 39, — 20,
S{x =20+ 20— Vo
X3 =2y; =Yy + Vs

aIMaIITHPHIUTA TeCKapH, 4yHKH HMKKHHYH aJMAIITHPUIIHUAT  MaT-

punacn
1 3 =2
A=|2 g =1
2 =1 1 .
Ba GHPHHYMHHKYL
1 —1 1
B=|—4% 5 =3
—6 7 —4
63110,
A-B=E.

Jlemax, ST xymairrmanuur Matpunack £ Gupauk  Matpumara
TEHT; ﬁly sca ST =1 skamunu Ouiuupau. Ilynpaii xuamo,
S

n-tapTuéad
Ay Qg eee Oy I[
i
Ao Ay Qyy o Ay
lan @ oo

KBAZPAT MATPHIAHHHT /-TAPTHOAM

Ay G ... Gy
Ay g oee Gy
A1 Qpz - Qpy

lleTepMHUHANTH, oaataa, |A] Onnan GearnnaHaay sa A MaTpHids
HUHT A€TEPMUHAHTH JCHHIAAH.
g*
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Macanau:
f2e —1 3 !
A=]4 —i 1 I
I3 2 4
MATPHIAHKUHT [ETEPMUHAHTH
2 —1 3
Aj=|4 —i 1 |=21+29
4i

(2) umsugam axrmamTHpHWHEHT (3) Marpunacunu onafiiuk. By
marpunawusr [A] AetepMuHaHTHHH (2) AJAMAMTHPHUIHHHT
feTepMUHAaHTH Ae6 Xam aifiTuiaanu.

Wynga# Kuau6, (2) arMAMTHPHIIHUET [AETEPMHHAHTH YHHHT
kKo3GbObHUHEHTAAPHAAH TY3HATAH JETeDMHHAHTAND.

ByujaH, afiHan aiMAMITHDHIIHHHT JeTepMuHauT# 1 ra Tenr
SKAHJIHTH MabayMm 6yranu.

2-tabpud. A xsadpam mampuyanure |A| demepmunanmu
noaza menz 6yaca, A — maxcyc mampuya 0e0, |A| + 0 xo0a0a
sca, maxcycmac mampuya O0eb amaradu.

Macanan:
1 —2 5
A=|—4 3 =1
—3 1 4
MAXCyC MATPHIA, UYHKH:
1 —2 5
A=l—4 3 —1ll=o
e 1 4
Yuwby:
‘ 7 2 =1
B=|3 4 5
4 1 3|
MATPHIA 9CA4 MAXCYCMAC, YYHKH:
7 2 =1
B =|3 4 5|=84+0.
4 1 3

3-Tavbpud. S HHNKAL arMammupumHune A mMampuyacu
saxcyc mampuya 0yaca, S xam maxcyc armaumupuut Oeiu-
aadu. A maxcycmac mampuya 6yazan x040a, S Xan smaxcycmac
de6 aimunadu.

Boun(a'm afirranaa, S YHSUKAM QJIMAIITHPULIHUHT  A@TepPMH-
HaWTH HoAra TeHr Oyaca, S MaXCyC aaMAITHPHIN, HOJLAAH
dapkau Gyaranga 3¢a MaXCycCMac aaMawTupuu Aeduaand.
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Macanan:
A= Y1~ 29, + By,
Xy = — 4y, + 3y, — ys,
Xy = —3Y1 -+ ¥, + 4ys
M&XCyC aJIMAUITHPUL, YYHKH YHHHT |A| JeTePMUHAHTH HOJTA TEHT.
Aumo:
Xy =Ty + 295 — ys
Xy = 3yy + 4y, -+ 5y,
X3 =4y, + ¥, + 3y
aIMATHPHIN MAXCYCMAac, YYHKH YHHHT |B] ieTepMuHanTt#® Hoara
TeHr amac (GYHH TeKWIHDHO KYpHHI).
Teopema. S maxcycuac 4usuxan aamammupuu yiyw, S
meckapu AAMAUMUpUL Magmicyo.
Hc6orT. (2) armawmTupHmeu Maxcycmac 1e6 $apas Kuaaiiuk.
Jlenmax, (2) aamamrTHpHUIHHHT |A] jeTe DMHHAHTH HOMAQH (BapyIH.
(2) aAMAWTHDHIUHA Yy, Yo, - . . , Y, T'a HACOATAH 72 HOMABJAYMIH
1 Ta YM3UKJIH TEHIJAaMa CHCTeMacH nec Kapaur MyMKHH. By CHCTe-
Mannar |A| geTepMUHAHTH HOATA TeHr GyaMarany yuyH, ynu Kpa-
Mep Kouaacu GuiaH eynb, ymOyHH XOCHA KHJIaMH3:

D D, D,
=g Ve @b s Ya =G ®)
Gynna: i 5
Gy . Qe X Gy ... Gy
b= Ay e lys-1 X»a Ayyspt ooe Ay
Ay Qyy s Xn Qpysel A }
(si= 152y w0 5 )

Arap Dg JeTepDMHHAHTHH K S-yCTYH 3JeMeHTiapu Oyiinua &i-

ca:
Dy = Ay, + AgsXy + .. .+ Angx,

Keau6 unkaau, OyHaa A, Agg, ... Ang ubonanap [A| zetep-
MHHAWTZArH S-yCTYH 3I€MEHTIaDHHHHI  aireGpaumK TyARHDYB-
YHIAPHHA GHIAHPALH.

Ulynnair xuauG, (8) TewryukAapHH Kyiuaarnua €3a OMaMu3:

A An An;
1 —‘_ﬁxl+ﬁx24'u‘+ TA:xm
A, A,
Y2 = ﬁx‘+ﬁT){2+ e S \/&Li?x"’ ®

M A T
In ~ﬁX.+m-\”x2+A.‘+\T'f"‘xw
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(9) TeHrMMKARD Yy, Va - v., Yu HH Xy Xp, ..., X, TA YTKA-
3YBYH YMBHK/AH aIMALITHPHUIAAH HOOpAT.
By aamamrtupuulHMHr MaTpHLACH

Ay An An

Ao ot Al

A An An2

AT TAr vt AT (10)
A A Am

A Al i

KyPHHHIITA 3ra.
Arap (2) anmawTHpumuMHT (3) Marpupmacumn (9) aimaw-
upumnusr (10) MaTpunacura kynafiTpcak,

ay Ap + app A+ oo @y Ay = |A|

Ay Ap+ Qi Ayt 4 QA =0 (%))
TeHrVIMK/Iapra GHHOAH:
Ay Ay Ant
A Gy At 74 TAT
Ae A A
a, a fi fm An2
v Ao LA =
N 2 | P A
[ R T
1 0 0
_ 0o 1 Q ~F
o 0o ... 1

xocun Gyaany; (2) sa (9) arMAITHPHINTE MOC MATPHUIANAPHHHT
wymafitmacu £ GupIiK MATPHUArA TeHr 6YaAraHd yuys, 6y anmaum-
THPHIUNAPHUKT Kkynafitmacy -/ afinan aamamrapumra tenr. [Jemak,
(2) anmamrupuiny S Sanan Gearmnacax, (9) aAMAamTHPHLI yHra
TecKapi S aaMamTHpHIEK ndoranafiiy.

Arap S anvamTHpumHMHr MaTpuuack A Guaan  GeArHAAHraH
6yaca, S7! Teckapu aAMAIITHPHUIHMHT MaTPHLACH, OJATAA, At
ounan Gearuianany.

3-rabpud. A mampuyanune B mampuyaca xynanmmacu E
bupaur mampuyaea menz 6y.aca, B mampuga A za meckapu mam-
puna deituradu, IOxopuna aiitrannmusjiex, A ra TeckapH MaTpuua
A~ 6unan Genrmnananu.

Matpuuanapun kynaidTHPUIL KOMAACHAAH KYHHAATH HATHXanap
Keanb wHKaAM:
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1°. A~! warpuuannar A Matpuuara kymafitvack Xam £ ra
TEHT SKAHHHW TEKIMHPHG KYpuur ocoH. Jlemax, A, y3 HapGaTina,
A-1ra teckapu. Bynaan mabaymkn, S—! aamamrupnimaunr S ra
kynairrmacu xam / ra Tedr 6yan6, S aamamTHpum S”' ra Tec-
xapu. Llynnait KuauG:

AA=AA=E, I
$-87 =

A Gunan A™' ysapo meckapu smampuyaaap, S 6unan’ S js-
apo meckapu AAMQUUMUPUULAGD JeHuIanu.

Xap Gup S maxcycmMac YMSHKIU aJMAMTHPHIN yuyH OGupnau-
6up Teckapu anmawTnpuin MaBxya. Xakukatad, U sa V anvaum-
Tupuuaap S ra Teckaph ?)“lnca, SU=13paSV =1 nan SU=SV
xocua Gyaanu, 6ywpan (US)U = (US)V,IU =1V éxn U=V
Kenn6 yuKau. 3

Jlemak, xap 6up A maxcycmac marpuma Outrarmsa A™ Tec-
Kapu Marpumuara sra.

2°. A Ba B martpunanap Kyma#TMACHHHHT NeTePMHHAHTH LIy
MaTpuIaiap AeTepPMHHAHTIADHHHHT KYmalTMacura TeHT, AbHH:

|A-B| = |A]-1B|. (11)
Xagukatau, (7) TeHrHKKA MYBO(QHK, GHDP TOMOHIAH:

Gu @y oe. @ | by by .. bi
Ay Ay g by by ... by
. 5 .. 1 . i s e =
Am Am ... Qmn by b ... bu
Cy €1y -e. Ol
Cn Cp oo Com
= e s )
Cat Cmz v.. Cmn
HKKUHYH TOMOHIAH:
ay @y ... Qu| by by .. b
@y gy ... Qum s O ... bum
; =
A Am ... Q| |bm . b | i
‘n Cin
Cm Con
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By afituarannapaan S a 7 anaMaWTHPRIARD KYNaBTMACHHHHI
AeTEePMHHAHTH Gy AAMAMTAPHUILIAD AeTePMUHAHT/IAPHHHAT KyﬂﬂﬂT‘
MaCHra TEeHI 3KAHJHIH Keauo UHKAIU.

(11) Tenrankka kypa, y3apo Teckapn A sa A~! marpruarap
YuyH ymGyHu TOmaMu3:

Ay =1,
aynin: A-A7¥ = E sa
L 0 swa@
0o 1 ... O
A= . |-
0O 0 ... 0

Jlemak, ¥sapo reckapu S Ba S~! aAMamTHpUmLIAD ACTEPMH-
HAHTJIADHMHHHT KymafiTMacH 1 ra Tesr.

3°. S Maxcycmac aJMalTHpHmra Teckapu S aiMmamTWpHII
XaM Maxcycmacaup. Xaknkaran, S-S =/ TeHIMHKKa MYBO(DMK
| Aj-|A™ =1 ur xocua xunamus. Cyurrn temraukaa |A[#0
SKAHIHTHHH 3BTHOOPra 0aHG, [A~'|+0 zeran HaTHKara KeaaMmus.
By aca S~ HHHr MaxXCyCMac/HTHHW KypPCATaid.

Bynpan, A maxcycmac marpumara Teckapn A~! MaTPUUAHHHT
XaM MaxcycMacaurd MabayMm Gyaand.

4°, MaxcyC aqMamTHPHUI YIYH TECKAPH aJMAWTHDPHIN MABKYL
smac. Yynkn S-—Maxcyc aamamrHpuim G¥aus,

S8t =1
jAl1AE =1

keaud unkamu. Jlekun |Al = 0 SKAHJUTHHH HAsapaa TYrCaK, CYHr-
TH TEHTJUKHAHI MYMKHH SMACAUIUHA KYpamus.

0°, P MalloHKary MATPHIANAPHN KYNARTHPUIL, YMYMaH, KOMMY-
TATUBAMK KOHyHura OyHCynMaiau, sibHH, yMyMaH airrasia,

TEHTAHK 6a)xap1—mca,

AB + BA.
Macanan, pammonan conzap maiioHmaarH:
g —5 -1 3
e I TR ol

MaTPHOAZADHU KYMaliTHPHIN KOMMYTAaTHBAHK KOHYHWra OyHCyH-
MaHIH, YyHKH:

as=["% il

sa=|ig &)
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Jlemak, MATPHUANAPHHHT TEHTMK WAPTH GaaPHAMAraHH yuyH,
A-B + B-A.

Byunan, P Maidor0azu U3k Al QAMAUMUPUULAGPHI KYNaAll-
mupuuL, YMYMAR, KOMMYMAMUGAUK KORYHULA OYUCYHMalOu neran
haTHkAra Keaamus, uynku S Ba 7' aAMAWITHPHIIIADHUHT MaTpH-
nasapunn A Ba B Gunan Gearmnacak, ST nunr Mmatpunacn AB
6yau6, 7S wunr marpunacu BA Gyaaan. Ymyman, AB=BA 6ya-
rann yuyn, ST+7S.

6°. P Mali10oHarn HCTairaH yura n-TapTHOMM KBAajpar MarpH-
HaNapHH KymalTUPHLI 8CCOLMATHBAHK KOHYHHTa GyicyHamu.

Xagukatau, A, B, C xBaapat Marpuuaiapauur ymymuit (ucraa-
rad) SJeMEHTJADHHH, MOC DaBUILAR, @i, by, c;f Guian upoia-
aafiuk. By Bakrtaa:

AB MATPUUAHUHT YMYMHR SJeMeHTH:

2
@y = kgﬂ:kbﬂ (12)

Ba BC HUHT yMyMHE SIeMEHTH:
By = Lbucy. (13)

Bnau, (12) sa (13) ra Gunoan, (AB) C unur ymymul snementn
n non
6unan, A(BC) nuar ymymuil snements sca
n & o8 o
kglaxkpu = kgaikll Ibu‘rj = kg kgla:kbklclf
6unau ndopanranand.

Jlemak, MKKAna KYnaATMAHHHT YMYMHH 3J€MEHT/IAPH TEHT, iy
cababau:

Macanan: (AB) C = A (BC).
anc=(o S5 _1D4T -3l-
=178 JBHY -l Rk
acor=s Sh|=5 Y 3=
=[s SH-1 il l-: Rk

swun: (AB) C = A (BC).
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Byuaan, P maiidondaen ucmanean yima S, T, U uusuxan
AAMAUMUPRULAGPHI.  KYRQUMUpUN.  ACCOYUAMUBIUK KOHYHULQ
Oyicyradn Aeran HATHAKATA KeJaMu3, dyhkn Oy aJMalITHpuii-
AapHEHT MaTpuianapu Moc pasumna A, B, C 6yaca, (AB)C
= A(BC) reuranxnan (ST)U = S(TU) renrank xocua O6y1aiu.

MateMaTHK HHAYKUWS MeToAd Ouia Kyhumarujaapun wucGoT-
AT OCOH:

1) P maitaougarn m ta A,, A, ... A, KBajipaT MaTpUua-
JAPHH, WYHUHTACK, M T8 Sy, Sy, ..., Sp YHSHKIH AAMAILTHPHII-
JMaDHM KYNAlTHDPHII aCCONMATHBIMK KOHyHura Oviicymamu. Ly
cababnu, 6y KynalTManapHu KaBCCH3

Aph,y ... A,
B8y o S

KYPHHHIILAA B3HII MYMKHH.

2) P mafifoHaaru m Ta MaTPUNA KYNAATMACHHUHT JeTepMH-
HaHTH Gy MATPHIANAp NeTepMHHAHTJADHHHHT KYMafTMACHra TeHr:
[AyAy - Ag = [ALA] 1A,

Bynsan, Maxcycmac MaTpHL@JapHHHT KynafiTMach Xam Maxcyc-
MaC MATPHIIA Jerak HaTwka xenub umkaam, uyukn |A]#0 xoana
1A4-1A, L .. |Apl5<0.

Jlemak, Maxcycmac UH3HKIM aIMAMNTHPHULIADHHHT KYnafiTMach
AHAa MAXCyCMac aaMallTHPUIIAHD,

§ 39. Tupxanran maTpuua

Tavpud. n-mapmuban

Ay .. Gy

a. . a
A= » 0

Q.. Ay

Keadpam mampuya saeMenmaapunune arzebpauir myadupysau-
AapUOaKR Mmy3unan yuby:

An Ay .. Ay
B s Alz AH - A/Iﬁ
Ay A .. A,

“
KypunumOaL Mampuya A 20 mupkaszar mampuya Oedusadu.
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Bepocuta TeKIHPHO KYpPHII OpKAMH KYHHIArH TEHTJHKHHHT
TYFPHAMIUIa HIIOHHII KHAHH 3Mac:

J a0 ... 0
o 4 ... 4
AB:BA.:!. ;1 . 0 <
{ 0 0 ... |4
By renranknpan

|Al-1B] = |AI*
xocun Gyaaam. |A|#0 xonna

1B} = A~

TEHIVIHKKA KeJlaMu3®.

§ 40. Xap Kanzaii MaTpHuanap ycTHAa amainap

Busra P maliiongary, yMyMaH, 7 CAaTPJH Ba 7L YCTYHIH MaTPH-
nanap Gepuiran GyacHH. !
CoHHM MaTpHUAra KynaiiTHPHII aMadu KyHuariya aHHK/JIaHaJH:
@ COHHHHT 772 RaTPJ Ba 72 YCTYHAU A MaTpuia GHIaH KynaiTMacu
SIHA /7 CATPJM BA 7 YCTYHJH MATpHNA GYaHG, YHHHT 37eMEHTIapH
A uuHr MOC sMeMeHTJapu OHMJIAH @ HUHT KYNaHTMACHTa TEHT, ABHH:

Ay Gy .. Ay ady,  adyy, ... Ady, |
& Gy Gy ... Qg 3Gy G0y gy |
! Am  Gmp .- Qpp Wy Wy ... Wy
Byuna,
a-A=Auqa
ne6 KaGyJs KHAMHAIM.
A — xBaapar marpuna Gyarania,
ady, ... @y,
oAl =1|--- oo e | =al|A]
Ay ... Gy,
6ynanu. Xycycuh xoaza:
[— Al = (= DAL
* HcBotens mryms xam aiitus i =
TenranK yp..m.mg, Xau aittnd yrafiancxn, |A] = 0 xorna xas |B] = (A"
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M CAaTPAN Ba /L yCTYHAM MKKH MaTpuua Kyiuzarmua KYWnia
Ba afipunaiu:

Qg Ay ... an Joun by ... by,
A1 Qg ... ay !bzl by ot by,
o B ey =
e o T bt bns o b |

(an 2 0y) (@ +by) .. (@t by
B G R G R b2n) |
(OmEbm)  (potbng) ... (amntbp) |
Marpunazapun kywmm KOMMYTATHBJMK BA aCCOUMATHBAMK KO-
HyHJIapura 6yiicyunun PaBannp.
A maTpumann B matpunara KYUafTHPHI MyMKUH 6yicun YuyH
(,catpiapun ycTymaapra® komzacu Gyiinua), A naru ycrysaap
coHn B narm catprap cosura temr Gyanmn mapr. Jlexus A nari

caTpiap CoMM Guaau B paru ycrywiap comm Gup-Gupura Tenr
Gyamacauru xam Mywmkun. Macanai:

[ by by
1 n G a4y ay "bm by, -
1A 4w an ay by by [T
1‘ w o by

_ | @nbutanbatagh tad,  anb,+ @1byt1abay + @104,
- "QIbu+ 022’72] T a23b31 t a24bdl a21b12+322b22+a23b32+a¥|742 I

2.1 —3 2 4 5]

—~ o wwo

1
0
20=]—5 13 10]
0
3

DO~

Mkxu matpuna imrnsucunn ylmH'Xu MaTpHuara KynaiTHpH
AHCTPHOY THBIHK KOHyHHra GyHcyHaau. Macanau:

]1 2
M2 sl4le -5 613 4)—ju s2p
s 6
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12 12
J123)[34]+14—5 6]=(34|=]41 52].
|56 56

Memak, amannapuu Kafich Tapriu6aa Gakapcak Xam GHP XHJ HaTH-
xara Kesdmus.

Mawrarap

1. Kyfigars anvawrupumnapry «ynafivupusr:

22 42, =2
— 2y — 22, + 523,

oS {x: =y1+iy; T{y: =2iz,—z, U{:: =t —5t,

K=Y+ Y —Ys Y1=21—2 + 4z
Ba T

Xy =iy Yy o=z +3izy P Uiz, — it + 4it,,
2. Yy anMalTHPHIIAAPHUET MAXCYC &K MAXCYCMACHHIHHH TEKIUIMPHHI:

X1 = iy + Yy — 20y,
a) S { Xy =2y1—ynt iys
Xy =3y1— Iy + yu.

2y = Uy + 2uy — ity — uy,

2y =l — tty -+ 2y — iy, .
O T =ty — Suy — 20, -+ iy,
24 = ity — Quy — ity — g
(= +i) 1 — (2=, (
® Uy, = (1 — o + 3+ 507,

=V2n+V3z—z,
NV ik, =—=V22 4273 2,442
Xy =—V 22,45V 32y + 72

3, Kyiiuiarn aiman mupuiniapra 1eckaph anMaiTHPHILIA DN TOMKAT,
X1 =51+ Y2 — ¥u

£y =391 + 290 — 3y
Kg=Y1— Y2 + 2

a) §

zg=— b+l —ily,
2=t + 2+ ity

=ity + ity + 2t
61 7‘{

b=y 30—2y 2x4+3V3 1,
B) Ulty=x1+ V2x,—V3x,
L=—V Zn—x+} 25
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22, —325 + 2,

42y — 2,

Y= —2z1 + 52, + Tz,
4. Kyiugaranapun Gamapuur:

2 =1
B |

018 -2
1 2 6 0”'
’ 14 0
10 _3”'[_2? 1

o ] |EE
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§ 41. Kpanpatuk dopma TywyHuacH

By 6o6na n ta x;, X,, ..., X, y3rapyBuniaH Kyfingaruua Ty-
SHATAH HQOAANAPHH TEKWIMPAMHS:

anxi + aypXiXy ..+ a0, +

Xt ypkE L+ @y, XX, +

Hegian v pop wen b g Bk sew g6 -+

+a, X, %+ @K, X+ .., x0

)

Oynaa a,, @y, ... ,q,(=1,2, ..., n) xospduunenraap 6u-
pop P connap Mafi{OHHHHHT 31eMeHTIapuiaH ubopar 6y.1u6, yaap

Ay = aj; (2)
(4, j=1, 2,...,n) wapiiapHu KaHOaTJIaHTHPAJH.

(1) mpona P Maiiiouzars £ ysrapysuuid Ksadpamux @opua
neiinnanu. Ksaapatuk dopma flxy, X, ..., X,) 8KH @ (X1, Xy, ...,
X,), - .., €ku, xuckaua f, ¢,... Ouran ﬁexrunanazm

(2) ra Gunoan:

QX Xj = AKpxg
TeHraukaap ypuuauaup. Ly caGabam, (1) xksagpatuk dopmann
F o %y iy x,) =
=ayx% 4 21,600, + 2y, + . L A28y, XX, 20, 00k, +
+ Ao+ 2apekp ks L A 2y, XX, + 205,%,%, +

T )
F i+ 2%,: KXy
+ @,

KYPHHUWAA XaM E3UIU MYMKHH.




[image: image141.jpg]144 VI BOB, KBAJPATUK ®OPMAJIAP

Murunan cumpoaunan Qoimanancak, (1) xsaapaTuk Qopmanu
aHa Gynnait &sa onaMu3:

non n
F= 5 Bayxsj= ¥ axix, *)
i=1j=1 i J=1

Ksagpatuk dopmanap, MacalaH, aHAMHTHK TeOMETpHSAA yu-
paftit. MabayMkH, TEKHCJAHKIA 2-TApTHOAM MapKasuil STPH UH3HK
Gepuaran Gyaca, Tyrpu OCypuUakAW KOOPAHHATANAP CHCTEMACHHH
¥3-ysura napamien KyunpuG, KOOpAMHATATAD GOowHHY 1y STPH
UM3HKHUHT Mapkasura KyHcak, srpu UHM3HK TEHIJIaMacH:

Ax®+42Bxy + Cy*=D (5)

KYPUHUIIHK onaju. By Tesrzamamunr uam TOMOHM X Ba y Yysra-
pyBuMIapra HECOAaTaH XaKHKWA COHAp MAHIOHHAATH KBajpATHK
(opmajaH MOOPAT SKAHIUTHHH KPaMu3.

(1) kBazpaTdk (HOPMAHMHT KOS(DGMUHEHT/IAPIIAH TY3HATaH:

| @n @ |
a a
21 o
A=
aIl] ann

MaTpHua Wy KBaOpamuK HOpManUHE MAMPUHACK Jelnnann.

Tabpud. A xsadpamiukx MAMPUYARUNE IACHERMAAPL A1y=0aj;
MeHZAUKAGPHI KAHOAMAAKMUPCA, ABHU YHUHZ Goul OUAZOHAAZA
HUCOAMAK CUMMEMPUK 3AeMEeRmAapu y3apo mexe 0jaca, 0y
MAMPUYA CUMMEMPUK MAmMPUya Oeinaaou.

illynnait xun0, Xap GHp KBaipaTHK (OPMAHHHT MATPUIACH,
(2) ra GuHOAH, CHMMETDHK MATPHIAIHD.

Kpazparuk GopMa F3uHMHT MaTpumacu OWIAH TYJa auuknama-
Iu, WYHKH KBAjpaTHK (QOpMajia Y3rapyBUMAapHH Xap Kanaak xaph-
Aap Guaan GeArwiam MyMKHH, iy caGaGam GHD KBagpaTHk dop-
Ma MKKuHuucuiaH Gakar Ko3pQUIHEHTIApH, AEMAK, MaTpUNacH
Gunanruna GapK Kuranu.

Ukknuud TOMOHAaH, P Maiiionjaru xap Gup n-TapTHOIH CHM-
MeTPUK KBAJAPAT MaTpHIA y9yH KO3((QUIHEHTJApu LIy MaTph-
NAHMHT sJeMEHTAapuiaH uGopar CyJiamurai KBaapaTHk  Qopma
TY3HII MYMKHH.

Jlemak, P maliionfaru n §3rapyBumJH KBaApaTHK (opMmanap
GuaaH YJAapHWHr MATPUIANapH Opackia y3apo Oup wuimamai
MOCAUK YDHATHAANM,

KBagpaTnk (opmanuur A MaTPHUACHHK (1) udonara xapa6 Tys-
ranuMu3 yuyH, (1) HbojaHH KBAAPATUK (OPMAHUHT CUMMEMPUI
waKan AeiMus.
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Ksanpatux dopmanuur (3) ndonacunn CHMMETDHIK Wwakara xap
BAKT KeATHDHIL MyMKMH. Byuunr yuyn:

2a;x,x;, = WXiXy + agxix g

QX Xj + ayix,x;

TeHIMHKIZDRI 5bTHGODrA 06, (3) upoaann (1) kypunnmaa gsum
xudos.

- § 42. Ksanpatuk (hopmaumnr panry

IOkopuna, xpaparni bopma Gunan yuunr A MaTpunack opa-
Cula  ysapo Gup kunfimatan MOCAHK GOPANTH anuKAaHTay 314,
dunm, Kyfinarn TabpH(HE Gepaiiink.

Tavpud. Ksadpamur dopua mampuyacununz paren 6y gop-
MAHUHZ Xan pawnen 0e6 amaiady.

Kearycunaru Mdcalanap yuyn kepag Gyaranuran Gabau Teope-
MaJapHu ncGoTAaliMua.

1I-meopena. n-mapmubau Kxsadpam Mampuyarap Kynaim-
Macununz panen wy Mampuyarapoan xap Oupunnne panzudan
ramma aumac.

Hcoor. I Teopemann aspas HKKH

[an  ay Qin ’ bu by, ... &,
W oaw L bu by b

A= . Ba B=
G Gy .. a, L ba by .. O

MaTPHUAHUHT KynafiTmack YuyH HcboTrafimuz.

Marpunanapuu Kynma#Tupuim koupacura GuHoan, AB Kynafit-
MaHUKr Xap Gup c¢;; snementn n 1a KYULAA yBUHABL HUBT finFuna-
CHAaH HGopat:

€= by +anby + . .+ aub,,

1) A marpunanmmir Pauru p Gyacuu; m>p ne6 dapas Knau6,
AB xymafitmannur HCTaATaH m-TapTué in

Sa b, Yaby ... Yab, m |

Yo, ¥ Gbi, o Yap, m J

| iy, X Gl DL ‘

MHHOP"HH OJlaMH3.

By unopna xap Gup yerym SACMEHTIALH 11 Ta Kywuaypau-
MAPHUHT RUFMHAUAApHTa Ténp Gyaranu yuyn, 6y netepmunant

10 p Hckanaapos
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| 1
l@ ibe, @b, ... a,b
Tl @by, o @by, -
N T
S I
T Gy B

=bby, . b,

T Yoy
(YPUUHILAATK feTepMHHAHTIAD HHFHHAMCHTa &fnnaau. Bus kypa-
MH3KH, OYHIall JeTePMUHAHTIADIAH Xap KafCUCHHHHT YCTYHAAPH
B marpunaumr ssementaapuzan u6opar ymymuit kynaitysauaap-
ra sra Gyamg, 6y yMyMuil Kyma#TyBumiapii AeTEPMHHAHT Oel-
THCU TaUIKapucura 4UKAPraHian Kefiuw, nevepMmuuaut & A marpiu-
LAHHHT GHPOD M-TapTHOJM MUHOPHHH H(Ojaiaiiau Ba, ury cabac-
/M, HOJTa Tear Gyanu (UyHku m >>p) 6ku 6ab3u yCTYH/IapH GHD
Xua GYAran JeTePMUHAHTHU GHIZMPANX Ba, WYHHHD YUYH, Aua
HOJTA TeHr €yaamu.

Jlemak, 6i3 oaran M-TapTHGAH JeTePMUHAHT HOJra TEHT Je-
TEPMHHAHTIADHHHT AHEMHAMCH GYAKG, Y3M XaM HOATA TEHTAHP.

Wynzait xu1n6, AB MaTpULAHMHT XaMMa m-TApTHOAH MHHOP-
/4P HOJITA TeHT okaH. By sca AB wunez pamew p dan xamma
omacauzun ucbomaaiiu.

2) duau, B Hunr panrn v Gyacuw; 6y epxa XaMm m >V ne6
dapas kuing, AB Hukr OKOPHAATH HCTAATAH M-TAPTHOAH KeTEp-
MHHAHTHHH 0.aMH3.

Arap y jerepMuHAnTAa, 3HIM, Xap GHP YCTYH aMac, 6aJIKH Xap
6up catp BJIEMEHTIADH 7L TA KYIIKIYBUYMHUHT HHFHHAWAADMTA TEHT
Ae0 Kapacak, 6y JeTepMHHAHT

Golis,  Cabi,  Gupby,

Guby, @by, b,
aum‘b.r,“. aamsbsﬁ, u-m.tbc'n
b, b,
I
“mS . ‘e e
DA

KYPHHUWIAATH M-TapTUOAH JIeTePMHUHAHTAAD HHFRHANCHTA Efuaanu-
KH, ¥ ACTEDMUHAHTIAPAAH XaD KaHCUCHHMHT catpiapd A MaTpu-
LAHMHT B/eMeHTJapuian nbopar ymywmuil Kkynairysuumnapra sra
6yaanu; Oy yMyMuil KynafiTyBUnJIapHy ZeTePMUAANT GeJMMCH Tam-
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KapHCHTa WMKapcak, AeTepMuHant & B HuHr 6upOp m-TapTuéan
MUHODUHH, 6KH 6aB3H caTpiapu Gup XHa feTepmHHanTHH udona-
a0, WKKaJa XOoJja XaM HOATA TeHr Oysamd. .+

Jlemak, Gu3 OJIraH NeTEPMHHAHT HOJITA TEHT AETePMHHAHT/Iap-
HHHP AMFUHAHCHAAH HGOpaT Gyanb, yau' XaM HOATA TEHTAUP.

By, AB Humz paweu v 0an Kamma IMACAURURE Kjpcamadu.

1I. MaremMaTuk HHAYKIHS METOAM GujaH TEOPEMAHH HKKATAIAH
OpTHK MATpHIAKAp KYmafTMacH yuyH ucGorsamr ocox. Macanaw,
ABC = (AB) C xynaiirmauunr pauru AB pa C HHHT paHTHIAH KaT-
Ta smac, AB Hudr panru sca A Ba B HuHT PanTHAan KATTA 9MAC.
Jlemax, ABC uunr pauru A, B, C JapHuHT DaHIIapHiaH Karra
Gy1a oamaiiim.

2-meopema. Panen s za menz A mampuyani B maxcycmac
mampuyaza xynaiimupcax, AB kynaummanunz paHen xam S 2a
mexz 0yaa0u.

McGor. I. Bupununnay, AB xynadTManuur S, panri
A HHHT § DaHTHAAH KarTa sMac: §;<S.

II. Mkkununnau, AB marpuann B~ maTpumara. Kymanru-

puo,
‘ (AB) B-'= A (BB-Y) = AE = A

HH XocHa Kuaamus. Bywna A martpuma AB Ba £~ wunr Kyna#r-
MacH OyAraHd yuyH, yHUHT § panru AL KMHD §; DaHIWIZH KaTTa
aMac: § < §y. ¢

Tomnarad s; < § Ba § < §; MyHOocaGaTapian §; = § Keaub uu-
KajH.

1°. n-tapriGan A KBAAPAT MATPUUAHK TPAHCTIOSUNMANALI HA-
TiIoKacuAa Xocua Oyaauran matpuuans A’ Guaan Gearmaaiviuk,
By Baxraa

(ABY =B A
TEHIVIHK Y PUHIHARD. k. .
Xaguxaran: . R
I ay a4y ... @, IJ by ... by .. by,
‘A=1“n @ e @, B=J by it by o by,
Ay Gy ... Ay, by o by by
9KaunHu BTHOOPra 0and, KyHAHTATHHH XOCHI KHIAMU3:
‘ by b . by % @ a,
R 5 a @,
B=by by ... by e
\ e wee P X u/lll
b]n bZn < bml

10*
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AB HuHr i-catp Ba j-yCTYH SJeMeHTH
@by + @pby +- o a0, (6)

ra tenr. Jlekun (AB)’ yuyn Oy snement j-catp Ba i-ycryn
3JIeMEeHTHIaH l’léOpHT. v

Mxknuun ToMonnan, B’A’ mMaTpuuanuHr xam j-catp Ba i-
ycTyH snementn xyamu (6) Tenraux O6unan udomanananu. [emax,
(AB)’ wuunr xap 6up sieMeHTH B'A’ HHHT MOC 3/€MEHTHra TeHr
6yarann yuyn (A3) = B'A’,

MareMaTHK HHYKIHUA METOAH GHJIaH, 7Z-TapTHOIH KBAApAT Mat-
punanap yuys

(Ay Ay A =Ay. . A4

9KAHHHH MCGOT/IALI OCOH.
2°. A cuMMeTpuK MaTpHmana ay = ay; wy ca6abau

A=A
TEHIVIHKKA 3TaMu3.
dunu, KBagpatHk GOpMAmAr: Xy, Xy, ..., X, Y3rapyBuUMJapHH
SHTH Y3, Y, + .., ¥, Y3rapyBumIap GuJaH YH3UKAH aaMauiThpafi-

smk. Bynuur natmkackaa sciu ksaapatHk ¢popmanan (ysrapysun-
JapHY AIMAUITHPHII HATHXACHAA) SIHTH Y3rapyBuMWIapra HucGatan
KBaApaTHK opmMa Xocua1 GYJAHIIHHH KjpCaTamus.

an An ... Oy,

A= A Gy ... Gy,

N
matpumara sra (1) ksagpatuk opMa Ba Xy, Xy, ..., Xy
y3rapyBuMIapHU AHTH Yy, Vg «« +y Y, YSrapyBuHIapra yTKasyBsud
K=o i+ byt + 0y, 4]

(i=1,2...,n)

wuanKAW anamamTapumn Gepuaran ne6 dapas xunafauk.
(1) dopma Ba (7) aamamTupuisd OutTa P MaiiAOHra Kapauin
2e6 xucobaaiimua. (7) HUHI MATPHOACH

b b b
b,

B={ " 7 "1
bnl Pn? bM
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(7) wuanKTM aIMAIITHDHINEK [ KBaJpPATHK dOpMara TatGuk sruur
yuyH, Gy dopmanu :

F=xm+ X+ 0+ X, 8)
kypunumaa €3amus, Gynza
9= @uXyF apXy + o it @y, )
(i=1,2...,n).
(9) udona @1, 9s ..., 9, YrapyBUMAAPHN Xy, Xy, . . ., X, ya-

rapyBuHiap OPKalH YHSNK/IH aJIMAWTHPHILIAH HGOPAT 6§.auG,
yuunr matpumacu A up. i

(7) aamawrnpuwnn aspan (9) ra TaTOWK STAMHS, Gomikaua
afitranga, (9) Ba (7) arMawTHPULAPHM KyIAATHpaMH3. Byuuur
HATHKACH A, MATPHLACH:

Cn [ PR i

Gii. CB e 0
AB=C= 8

Cn Cm e Cpy

Oyaran
F= i T e T TG,

UH3MKAU AAMAWTHPUIL  BYKYAra KeIauud; ¢; auur Oy Kufimaria-
pusn (8) ra Kyicax, f kBagpaTHk (popma:

f=x(eay -t eyat oo+ 0y,) +
A Xy (Cays T CanYp + oo FCy,) +
. - +

F X, (i + CpYak o Cy) =

DL U R b (10)
WAKAHA OXany, Gynia s )

Fi=cyux, +egxp+ ooty (11),

(11) npona Fy, Fy, ..., F, Y3rapyBURNEIMH X1, Xy, .

VarapyBuuap OPKaJH YH3HKAM AAMAWTHPHII 5Y7uG, YHHHT Mat-
puuacu: !

Cu  Cn |

Cz Cyp €y
C= e

Cin Con Cu

KYDHHUIIrA 3ra.
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Anuaw, (7) arvamrupumnn (11) ra Taréux sramus, sbuu (11)
pa (7) uu Kymafirupamus. Hatmxkaja matpumacu:

:
Z fdn b ... dy

: n
' cp=p=f® T o
: d, d, ... d,
Bau ubopat

Fi=dyi+dpya+... +d,y,
YH3UKJY AJAMANITHPHIN XOCHA Gyaanu.

Arap- 6y xufimaTaapuu (10) ra F,, F,, ..., F, uunur gpuura
Kyitcak, f kBaapatuk ¢opma GyHialt WAKAHK OJaAH:
J=dapi+dipyiyat .+ duyyy, +

+ @Y1 + Gasyi + L+ Yy, +
b s i e e v & ok

Bus, AB=C pa C'B= D Texraukiapuu XocC1 Kuiguk. Arap

C'=(Ak) =B"-A"=B-A (uyiku A — CHMMETPUK MATPHUA 61~
raun yuyn A=A qup) sKanusy 9BTHOEOPra OMCAK:
D=CB=BAB

xocua Gynanu. Bynna D-—cuMMeTpHK MaTpumajnp. XaKHKaTaH:
D' = (B'AB) = g’A’(B')’ = B'AB; nemak, D' =D.
Xyaoca: f xsaapartuk GopMannur (4) GeariIaHHUIHHY HILAA-
THO, KyfnjarnHu aira o/aMHs:
n

A mampugarn f= Y a,x;x; K6adpamux gopuaza mampu-
4 =1

yacu B dan udopam'.{c-‘z buyr+ by, + ...+ by, wsugan
asmawmuepuwry mambuy dmub, X, Xy ..., X, y3eapysiniap-
gan ¥y, Yy, . - -, ¥, yaeapysuusapea ymear, f xeadpamur gop-

n
ma f=l~121 dijy; y; waxadaeu Keadpamui gopiasa asmamadn

6a yuunz smampuyacy D= B'AB za menz 6yradu, OGyuna
b’ MaTpuna B BH TPAHCIIO3MUMANALI HATHKACKAA BYXKYArd Kelajiu.
3-meopena. Keadpamux GOpaaza »AXCYCMAC 4UIUKAL AL~
Mauwmupuwnn mamouy IMEAK, POPMAKUNZ PANL Y320pMALON.
Hc6o1. A wmarpumasu f . ksaapaTuk opMasunr (jemak,
A HRAr xawm) panrn r 6yacun. By Qopmara matpunack B jas
HGOP@T Maxcycmac YM3HKAH anﬂamTHpHmHu TETGHK 3TCAK, anama-
WIHHTAH KBanpathk (opmannsr marpuuack D = b'AB G6ynaam.
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B 6unan Gupra B’ xam maxcycmac marpuuasup. lly caGaGnu,
2-teopemara acocan, B'A HuHT paurn r ra Teur. flia ywa reo-
pemara MyBoQuK, (B’A)B=B'AB= D uuur XaMm pauru r.

§ 43. Kanpatuk (OPMABMHT KaHOMMK Wakau ./

n
By naparpaduuur acocuit macanacu f= ? @;; x; X; KBajpa-
i j=1

THK popMara MaxcycMaC UH3MKAH AJMANITHPUIIHM TaTOHK STHG,
6y dopmanu:

F=cut+oui+ ... 4l (12)
KYPHHHIITA KeJATHPHUIAAH HGOpPAT, GyHAQ Cy, Cy . - ., C, KOIDU-
uventaap P MafioH SJeMEHTAApHAAH WOOpAT, €y, Uy, ..., U,

3Ca — SIHIH y3rapyBuHJIap.

(12) ra xBazpatik GOPMAHAHT KAHOHHMK MAKJIH Nediniany;
€ Oy -..y €y KOSDOUIMEHTAADAAN Gab3uAAPH  HOATA TEHT 6y~
AUMIH MYMKUH; ¢, =0 Xonua, 2, Hu Hoaxan GapxJa M KBal-
part, ¢, =0 6yaran Xoaja sca HoJra TeHI KBajaparT jeil-
MHU3.

I-meopema. P maiidondazu xap 6up f xsadpamurx gopra-
Hu Wy MATOOHOARN MAXCYCMAC HUBUKAL QAMAULMUPULL EpOaML
OUNQH KQHOHUK wWaKA2Q Keamupuul MYMKUH.

Hic6or. TeopeMaHn HCO0T/AMIAG MATEMATHK MHIYKIHS METO-
auHR Kyananamus. Bup x ysrapysunan f= ax*® xBanpatux dopma
YUYH TEOPeMaHuHT TYFpHINTH paBmaH. By Xoana xsaapatux ¢op-
Ma Y¥3M KaHOMHMK IIakJTra sra. Bua ynu maxcycmac X =y Yu3UKIH
aamamTapu epaamu Guaan sna [ = ay® xawomux maiira Ken-
THpa OMaMu3. DHAM COHH 1 JaH Kaym YarapyBuwiapra nucGaTan
Ty3mAran xap GHD KBagpaTHK (pOpMA YUYH TEopemanu Tyrpn 1e6
Xuco6s1ab, yHu n yarapysumau KBaapaTHk Qopma yuyn ncGot-
saiiMus.

(1) xBappaTix QopmaHu 0AnG, WKKH XOAHH TEKIIHPAMH3:

L f(x5 Xy ..., %,) GOPMaHHHT Gp, Qg ..., @, Koahdu-
NMeHTAAPHAAN aKalau GHTTacH HOATa TeHr smac. Macazan, ay;#0.

Ywoby N
@t (@nx + apXy+ .o+ ayx,)?

upora—xsaapatux Gopmasan uopar 6yaub, yREHT X, Ysrapysuu-
au xamnapu f (X5, Xy ..., %,) QOPMBHMHT XYAIW WyHJAR XaA-
xapura renr. Uy caGabaun

f_ alAK’ (all‘xl + AypXa + et amanz =g
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afinpmara », kupmMaiiaun Ba Gy afupMa Xp, Xg, ..., X, y}srapyaqu-
Japra uuc6atan KBzapaTMK (opmanu ndoaanafinn.
Wlynaad kuau6, f(x;, Xy ..., %x,) KBaipaTuk dopma

Pl 5) = o (@uri+ e b ax) t g (13)

wak/ia €3unanu.
Kyfinaard 4M3HKIH aJAMAMTHPHIIHM OJAMU3:

Vi=auXt Gt X, Yo - Ka s Y= X0 (14)

By ajaMawTHPHII — MAXCYCMACAUP, YYHKH YHHHT AeTEePMHHAHTH:

@y Qg iz ... Ay
0 1 0 Loa 10
0 0 1 ... 0 |=gy+0.
0 0 0 wos 1

(14) anmamrupumra TECKapd aaMailTHPHII

1 an %
By T e I R P B
1= T, e an Iw K2 T Yaree e Xy

(18)

KypuHuIIra sra Gyaub, y XaM Maxcycmacaup.
(15) anmawTupumun S 6unan Oearuna6, yuu (13) dopmara
TaTOUK 3TCAK,

Flyn -, y)=an'yi+e (16)

xocun 6ynanu, 6yHaa 9 HH Xy, Xg, ..., X, YPHHIA MOC DaBUUILG
Y2 Yoo -, Y, HE KVAHN OpKaiu g Aan TOMAMHU3.

Ulysn Tabkuanab yrafaukku, (16) W@ xocua Kuaum yuyH,
(13) ra (14) um gyfnm Kyaaipokaup.

IL f(xy ..., x,) KBagpatuk QODPMAHHHT Qy, dogy .-+, @,
ko duuuentaapn Hoxra Teur. JlekuH, Koaran KospduuueHTIap-
JaH 3HT Kamuja OHTTACH HOJAra TeHr Oyamacaurn kepak. Maca-
aaH, @, # 0 peink.

Y6y

K==z, H=2itz, K=Z. ..

* Ymyman a; + 0 6ynca, y;=ay %, + @pxa+ ...+ @;x, 1€6 onawns,
Koaran Xxap O6up Yp tMosca x, Guaan aaMalITHPaMH3. By xoama f nas
aif @uXi+ ... F @t ..+ apx,)? HE alinpasis,
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UMSHKAM  aamamTHpuuriu 7 Cwaau  Gearwaafimus*; y, Maxcyc-
MACAHP, UYHKH yHTa MOC MATPHUAHUHT J@TeDMHHAHTH:

1 =10 . 0
1 1 o .
0 0 1 ... 0 |=2+*0

o 0 0 ... 1

T aamawTHPHIIKK f KBAAPATHK hOpMara TaTéuK aTCaK, 2ypX1 Xy
Xan

20155, Xy = 201, (21— 25) (71 + 2,) = 20,71 — 2a1,7}

Kypunnmuen onanu. Jemax, KBanpaTHKk (popMaHUHT AHTH D (z,,...,zn)
makJnaa GHPAAHHTA HKKHTA Y3rapyBUMHMHT KBaZpaTJapu TNaiio
6ynanu (kBaspatuk dopmana Oyaapra yxmam Xaanap 6¢amarand
yuyH, ynap Gourka Xeu xaficu Xaanap Ouian y3apo iyKoTuaMaiiin).

Myunait xuau6, 6y xon Gurra 7 MaxCycMac YM3HK/AM aaMaui-
THPHII €pAaMu GHIaH GHDHHUM XOJTA KeJTUPHAALU.

Ouau, OupunuM Xoajaru Mysnoxasawu @ (2y,...,2,) Ksai-
paruk dopmara nucGatan Takpopias, 5:4 dopmanu (16) ra yxwaw
Tyn . oou ¥ =¥+ ¢ a7

WaKaATa KeaTHpamus, OyHna by, = 2ay,.

Hkkana xonza Xam ¢ Ba ¢ Kymaaysunaap (n—1) 1a y,,...,y"
ysrapyBuunapra HucGataH KBAAPaTAK opMmanu OCuinupamd, wmy
caGaGan, (apasumusra MyBoguk, 6y (opMa yuyH Teopema TYFpH-
ZHD, SBHU Yy, Vs, ..., Y, Y3rapyBUHAapHH MaXCycMac UH3HKIR
anMamTupeax, ¢ éxu ¢ hopma KaHOHMK WAKIHH OMaAd. 9 &KU P
ra TaTOMK STHATAH YH3UKAH aJMAITHPHIIHA

Ya = Coglly + Cpllg + . . .+ Conll,
Y3 = Cyalls + Coaty + . ..+ Canlty,

Vo= Cglly F Cplly + ... €8,
Kypunumra sra fecax, ym6y U maxcycmac:
yi=u,+ 0ty % ..+ 02,
Ye=0-tia+ ety +. ..+t

Yo=0u1+cpu, +...+c,u,

* YMyMan ay # 0 6¥nca, x; = z;— zj, x; = 2; + zj 16 ONAMH3, KOATaH Xap
GHp Xy HIl 3Ca X == zj OUAGH AIMALXTHPAMND. : ’
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UNBHKAM anvawTHpum Epramn Guran (16) &xm (17) xBamparuk
(OpManu KAHOHHK WIAKJATA KeATHPraH GyJiamus.

Jlemak, uxkura S sa U &ku yura 7, S, U maxcycMac unsugau
aaMawTHPHULIAPHH TATOMK 8THO, f(Xy, ..., Xa) KBaspaTHK (Op-
MEHH KAHOHMMK INAKJATA KeATHPAMHU3.

Arap f(xy, ..., X) KBaApaTux GOpPMaHWHT MaTpumachuum A Gu-
aan Gearnaa6, 148-Geraaru XyJnOCAHK WKKU &KH Y4 MapTa Takpop-
Jlacak, KBaapaTHK (OPMaHMHT KAHOHHK IIAKIN

(CDYACD = L’C'ACD
(BCDYABCD = D'C'B'ABCD

matpunara sra 6yaanu, G6yuna B, C, D Guian moc pasuwpga 7, S,
U anMawrtHpUIJIADHIKT MATPHUAJADHHU GeNTUNANHK.
S, U éu T, S, U aamamtupumaap ypuura 6urta

SU=V éxu TSU=V

Maxcycmac anMauITHPUIUHE OJHIIHMH3 MYMKHH.

Ulyunaf xuau6, ~ maiinonaarn 6utra V' maxcycmac uusmyan
aaMawTupu épaamu Gunan, yma MailAoHAATH KBaApaTHK (opma
KaHOHUK WIAKAra KeJTHPHJIAaIH.

€xu

dcnatma. Konkper mucon munaraunmusfa, 6epiiran Kxsanpatnx hpop-
MaHH KaHOHMK mWaKAra KeiTHprywua I &xu Il myaroxasanu Oup Heya MapTa
TAaKPOPAW JO3MM GFAHINH XaM MYMKHH,
Mucoanap
1. Panuonan counnap Maiigonuzarn
F=2x1%) + 201 ¢3 —Bxyx,

KBaApaTHK (GOPMA KAHOHUK INAKAra KEATHPUIACHH.
by ¢opMaja y3rapyBuuiapHHHT KBaipatiapd Gyimaranu yuyH, asBaa

Tlu=yn—yu *a=yi+yn Xg=1vs}
anMamTHpHUIEE Gakapamus. Gymsur watmiacnna f ¢opma
F=2y1— 4y 53— 2] —8yays
KYpuuHWEN onajd. Dnau
Z=2—2 Z=y %=y
aAMAWTHPHWTA TECKAPH
1
S{n=ga+z =2 ¥=72)
* 152-6etaru (14) aamamTHpHHHHT Tlﬁsmmumra 9BTHOOP XH'HHr! By wH-

COTHMHINA ayy ¢ 2, uzy=10, ay,=—2 Ly ca6a6 u (14) ansaurrapuiisars
Y1 =8n A1+ QX+ e+ 1pXp ABFAHAW XO3HD i3 = 2y1 — 2y; KYpHHMIIra sra,
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anMamTHpHIIE f ra TAaTGHK STCAK,
1
D = 321 — 223 — 22} — 82,2,

xocun Ofaamu. By cyarru dopmann (16) &xu (17) Ounan  Takkocsacax:
@ = — 223 — 973 —8¢o2; SKAHHHH KYPAMM3, UYHKH p Id 2y KHPMAiuH, ¢ dakar
2z, Ba z; Ta HucGatan kpajpatHk dopwamup, Bynza 2z HuHr Kosdduumentu
HOAL 6.AMarany yuyH, KOPHIATH METONUM fua Taxkpopaal, ywGy:

h=2, h=—22—4z h=2

ANMAWTHPHIIHA OMaMH3. YHIa TECKAPH AIMATHPHUI

Ulsi=ty 2= =1 o2y 7 =1}

«ypumumra sra,
Oupy, U mn @ ra 71a10MK 5TCaK, P KAHOHHMK WIAKATa KEATHPHAANH:

1 1 .
W =513 — 3 43 + 63 (18
Arap T, S, U a MamTHDPHUI 'apHHHT
1 —1 0
B= |1 1 0],
0 0 1]
1
5 0 1
2
C=o 1 of.
0 0 1
1 0 o
1
D= o —5 -2
0 0 1

Matpunanapuun Kynailtupcax, f mu 6upnatura (18) KaHOHMK MIAK T KEATHPA-
Tan Ba MATpHUACH:

h 1

r z 3
Bep= | L L

|2 )

lo 0 1

Gyaran ymby MaxcycMac YHSHKIH aIMAIITHPHIUTHH XOCHA KUTAMH3:
1 1 1 1 .
Vin=gh 45648 m=gh—gh—t =t
2. Komn ekc comrap maiinouinars
f = ix} + 2ixyx, + 2x] + 4dixeXy
nang,amx (opMa KaHOHMK IIAKAra KeATHPHICHA.

w6y
N=i tiny, yy=Fy =Xt

* 148-Getnarn (14) anvamTapHImra SBTHOOP KHICAK, V1 = O11 Xy + Myafot..+
“+ @yp X, AMPHHA Gy MHCOAA y, = iXy + (X, WAKAra 574 SKAHHHH Kypawu3,
SYHKH 3 =4, Gyg =, ayg =0
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aaMawTupumIK 07M6, yHra Teckapm Gyarai
Slru=—in—rs H=yu %=y
AAMAWTHPHIIHA f ra TaTOMK sTamu3, Hammkana
F=—iy} + iy} + diyy,

XocHn Gynamu. By GopMasmir cyurem wkkn xanmra y, KHDMaranu  yuym,
¢ = iy} + 4iysys IOKOPHAATH METOARH Takpop 1aG,

5 =Y Z =iy 420y 3=y,
AIMAITHPHIUHH ONaMH3 BA yHra Teckapu G6yarau
Ulyi =21, ys=—izy— 22, yy=2,}

anvamrupumim Fra 1at6uK str6, F uv KyHHAarH KaHOHHMK wakira KenTHpamua:

D = — iz} — iz} —4izl,
§ pa U anvawrtapumaapunr
|—¢ =1 0 1 0 0
0 1 0} Ba |0 —i —2
0 0 1 0 0 1

MaTPHLANAPHHA KYMaliTupcak, f HH KAHOHHK INAKIra KeATHpYBuH ymby Maxcyc-
Mac MHSHKIH AAMAWTHDHUEY TONAMH3:

Viei=—izi+ iz 4 225 Xy =—izy— 22, x,

3. Paumonan con ap Mmaiinonmxaru:
F= s —disxy + ayx,

KBaIPATAX (hOPMA KAHOHMK MIAKATA KEaTHPH 1CHH,
By opmaa yarapysau apuutr ksaipataapn #iyx. LUy cadaGmm, assas

Tin=y.—Yo %:=yp Xy=yi+ys Zi=y}
anMawTHpKIIEE Gaxapcak,

F=yi—499:— 4955 — 3 + yave

xocua Gyaanu.
EDTH

A=Nn—e Bm=y L=y, Zi=y
ATMAUTAPHIITA TECKApH
Sh=2+22 zi=y, yy=2 yo=2zi
anMawrupuunn Fora taténg stamus, Hatmkana
D=2y — 4zt — 42,2 + 2,2, — 2}
KemnG unKany, Gynma o = — 422 — 42,29 + 2,2, — 28,
Oxopinaru meronnu taxpopnas,

1
M2y uy = — A2y — 25yt 2, Gy =z Uy - 2,
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aamawrTspummy onamn3. Bynra Teckapm:
1 1 1
U{n =y, By=—g Uy — g Uyt gy Zy=1Uy ZB=1y

axyamruprmnn @ ra Tatéuk STHG, YWOYHH XOCHA KHAZMM3:

1 1
V—ut—gul + U= g s

1 1
Syana = qgel— g 4l Slia GH3Ta MabJyM METOLHH TaKPOPAAHMH3:

1 1
Ui =y, Uy = Uy Ug=y Uy=jgli— F U3

2AMAIUTHDHIIra TECKAPH:
Vi =01, 8y=10y U3=10; u,=4vs+ 160}

aavamtapuwnn omnG, ¥ ra Tatéuk stamus. Harmwama, ¥ Kyimsar: KaHOHHK
waKara Kenanu:

1
G=vi—gv} —J;—{- 16v3.

7, S, U, V aIMawTHPUULIAPHUAT MaTpHUarapu ywmGyaapian uGopar:

1 0 -1 0 R
01 0 01 0 0
Lo 10 0o 0 1 ofs
o o oA 00 0 1
1 0 0 oy 1 00 ©
[
L2 1 10 o
0 -7 -7 &, 0 ol
o 0o i o AR
o o o 1 {0 o 4 1

By marpuuanapwa  x¥nmaiitapnG, Gepuarau Ksanpatik GOPMAHH  KAHOHHK
wWaKkara KeATHPYBYH KYRHAGrd Maxcycmac uWH3dKAW aiMAilTHPHIIHH TONAMHS:

1
= —g U — U+ Aoy,

1
wE= —i% + 2u4,

1
Xy = U= g Uy + Uy A0y,

(o= + 4uy + 160,

2-meopema. Keadpamur gormanunz Karonux wuaxaudazy ROAVAH Hapkiu
KeadpamAdp COHG — Oy POPMUHUHZ PaHEUZs MER2.
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Hc6or. Bnsra

S@uevnxa) = ¥ ayx 19y
=1
KBa1paTHK poOpMa Gepuaran Gyacuu, By (opManmur MaTpHuacHHH - A Gnaan
Genrunaiamk.
Mabaywky, A matpHuanunr panr f popmauunr pauru ne6 afiruzasn.
Papas xunaiiank, f Gopma marpuuack B nan ubopar Maxcycmac S uH3UKAH
anmawrhpuu  Epaamn Gnad Kyiiniard KanOMMK imakara KeATHPHIACHH:

F=ou! +cuf +...+ Cmttyy i (20)

Ba OYHIA Cy, Cyy . - .y G KOD(DUUMEHTAAD HOTHAN bapxau G¥acun,
MmN OYATANIA, Cmts = Cmtg=...=cn=0 6jaub, Gy popma
F=cut 4 0y + ..o+ 0ttyligy + ...+ 0-uyun +
+0ettgtty - 18 + oL+ Ovtigtig + .o+ Ovttgun +
E v e IR
o 0ctimtty + Ottty - ... + et + s+ Ov ity +
o m oo ce e o
“Uplty + oo+ 0-1,2
KYPHHAWITA ST BA YHHHI MATpHUacH Kyliuparnnan uopar:

aq 0 0 0 ... 0
0 o 00 ... ¢ H
0 0 w0 ... 0 f .
0o o 0 0 0}
l 0 0 ... 0 0 0 ‘
€ MATPHUAHMHT PAHTH m Ta TeHr, YyHKH yHIa m-TapTHOAH
a 0 0
0 o =00 ... Cm
0 0 Cm |
MHHOD HOANAn dapkimi 6yamG, m Aan 10KOPH TaPTHOTH MHHODAAD HOATA TeHr,
m=n 6jarania sca XaMma Ci, €y . . ., € KOIDPHUMEHTAADHUHT HOARAH

(apxan Gyauumnn sx1uGopra oaub, (20) Gopmara mueSatam ioxopuiarh Myio-
Xa3aH TAKPOPIACAK, YHHHI MaTPHIACH

¢ 0 0 ... 0
0 ¢ 0 0
c=l0 0 ¢ 0
o ¢ o e

OK4HUHN BA Y MATPHUAHWHT PAHIH 71 ra TEHTTMTHHH TOMAMH3.
Mkkana Xonna xam, (20) kpappatux (opmanunr C marpunaci B’AB ra reur
(150-6etra Kapanr).
f—Maxcycmac matpmua Gyaranu yuyw, 150-Getnarn 3-Teopemara acocan,
€ = B'AB wnur panrn A wnnr panrura tewr. LUynpai Kuau6, 19) keagparmk
GOpMaHUHT PaHrK m SKaH,
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Mucoanap
1. f(x, X, X) = 4x7 + 4x1x, + x] KBagpatHk opMmaHuHT, ABHA

4 2 0
A=f2 1 0
0 0 0

MatpruanuHr panrn 1 ra tenr. By dopmanu
1 1
S {n =N =gy Xa=Yy %=

Maxcycmac arMamTHpuI GHian F=%y3 KAHOMMK 1IAKAra KeATHPaMHs nd YHAS
HOAfaN apkan OuTTa KRagpar GOPAMIUHH KYpaMms.

2, f (g, g Xy Xi) = Xy¥a—5Xyxg + X1Xy
KBaZIpaTHK (YOPMEHUHT, SHHH:

1 5 1
0 5 —3 5[
i 0
b g 0
-5 0 0 0|
1
EO 0 [

@
MaTpHIAHHHT paurn 2 ra tesr. By ¢opma maxcycmac

Slemti—z Fa= it +in—t K=t X=2)
aIMamTHpPHIL GuAaH
2 2
F=zl—2)
makara KeaTHpuaamd, Gynna woanan dapkau MKKATA KBaIpaT 6op.

Lllynuaii xnau6, f KBazpatix (Op:A KAHOWAK Wakira KeiTpunran Gyaca.
YHUHC Dasruii GHPAAHWIa AHMKAAINUMHZ MYMKHH SKaH. Macanan, 156-Geraaru,
S = Xaxy — AxaXy + XoXy

xpanpatuk (opma 157-6etna wypearnaran W Maxcycmac anMamTapuis Guian
1 4
2 2 2 2 i
G=v] —gui—vl+ 160

wakara keatupuaanu, Jemax, 6y GopMaHHHT PAHIH 4 ra Teur{

§ 44. KBagpaTdk (pOpMaHMHT HOPMAI LWAKAH |/

P waiigonary £ ksagpatnk GOpMaHH wy MafllOKIark Xap XA Maxcycmac
WMBMIIH aIMAWTAPAILIAP €pAAMH OmAas TYpAUUZ KAKOMMK IWMAKAAApra KeaT-
pHII MyMKHH, Macajan, pauuoHa’ comiap MaiiioHuarn

= 25,0 — Gxog + 26, %5
kpaApaTHK (hopmara mwy Mmaiinonsarn ywoy:

1 i 1 1
S{x,: ghtat,+3 wu- sh—gh
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T{xy=t+3+2 X t,—t,— 2, Xg=1t)

1 XMA MAXCYCMac UMUK aaMawTHpHWIApHH TaT01K  STCAK, 6GupHHYK
awuphi HaTwkacuga f Gopya

1, 1,4, .2
Fegtl—git +6h
OHHK LIAKATA, HKKHHYA aTMaWTHpHul maTmxacuna sca 6y dopma
& =2t} 4 6t — 8,

Rancnnx maxara xexann.

1y macana MynOCa0aTH GHIZH KOMMIEKC Ba XaKHKHit COMAap MaiiloHHAArH
cnanpaymk bopManapan aiipini-ailpuy KYPHO YTaflauk,

I. Komnaekc comnap MaitloHHAAri f KBaApaTHK Gopma Gepuiran 6¥ACHH.
|Arap’/ KBaLpATHK (OpMAHUHF PAICH F ra TeHr Gvaca, MabAvMKH, Wy MafRoH-
JarM S MaxCyCMac WMBHKAH anMalUlTHpHI! &pnamn Guian Oy dopmanu

Feoayl+ ay, b+ o) @b

KaHOHHK MAKATa KeJTHPa OMaMu3, GYHAA (1, Cgy + » v Cp — HOMMAR dapKan KoM=
ILIEKC COHAAPp.

f KBanpaTHK (opMa UMINKIH anMamITRpHIIAAPHK T KaiCHCH 6unan (21)
aKara KeATHpHATaH Gyamacht, GapuGHp, KOMILIEKC COHRUHT KBapaT HAU3NapH

MaBiKyA OYAraHM Y9yH, KOMIIEKC COMAAP maiigonnnara ywoy

1 1 %
U{y,=="—-‘z|, Yem T 2w Yr == 2 Yrir=Irdbu.en y,.=z,,]

a Ve Ve
MaxcycMac UHBHKAH 3AMATHPHUIR Gawapu6, (21) dopmant
D=zl 4z 4.+ @2

¥YpUHHIITA KeATHPA ONAMH3. Ana my udoja KBanpaTHK QopMauuHT HOpMaAX
Wakan aefiniaim.

[l yiaa suat, 7 KpagpaTHK OPMA Xap Xux MaxCycwac WWKIN amuau-
urMmaap Epramu OMAZH TYpAHUA KAHOHUK waxasapra KeiTupuaran 0jicana,
YAAPHURT XAMMACHHH Gutra (22) KYpHHHMILlArM HOpMAL WaKAra KeATHPAIL
MyMKHH.

" fOxopunaru MyAoxasaiad, f KBaaparui (opma Gurra V = SU » axcycmac
quanKaH adMamTHPHW EpAaMu Graan (22) HOpMaa IAKAra KEATHPHA IWHHH K-
pamn3.

1-meopema. Kounaexc corrap Maiidonu'a panzAIpu meHz XaMMa Kead-
pamux @opiuarap Wy MeHi0oHOa2H  MAXCYCHAC HUSUKAL QAMQUMUPULALD
#pdanu Gasan Gummd HODHAA UAKAZA KeAmupuandu.

Wec6oT. XaxukaTad, KOMIAEKC cOHAap MaillOHHAA PAHTH r ra TeHr Heran-
rai Kpanpath« opManu onaiimik, Yuu ansan § MaxcycMac HH3HKAM aaMalTH-
pum Guaan (21) KaNOHWK wWaKara, cyurpa U maxcycMaC alMaluTip w Gunan (22)
HOPMAT WakAra eATHPAMU3. Hlynnafl kuauG, KBAPATHK opMa B3, REMAK, YHHHT
(21) xanownk waxiu Kaupaii Kos(duuuenraapra sra Gyamacu, OGapubup, yHH
(221 warara KeaTHpHUI MYMKHH.

2-meopema. Kouniexc coRaAap Maiidonudazy n y3eapysuuAUd uKKuma
Kkesadpamux gopuanunz pareapu mene 0yaca, uy maldondazu  Maxcycmac
wusuKA aamaumupuu épdasu GuAAH O opmasaprurg Gupudan usKunil:
cuzn §mum  mymxud. Axcunta, Komnaexc connap MauOOHuQazu MAXCyCMaC
4u3UKAL Qavauimupuil Epcau OUAaH uy Maildon0azu N §32apysHurd UKKUMG
xgadpamuk ghopaarune Gupudan UKRUAtuCU2A ymuu MyMKUR 03AC0, Gy gop-
MGAGPHUKZ panzaapu menz 0§aadu. z
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"McGor. 1. n ysrapysuman f Ba ¢ KBaLpaTHK (OPMATADHWAT PaNTIApH
Tenr GyacuH. .
f B OuTTa S MAxCYCMac UH3MKIM aAMAWTHPII EPAAMH 6unan

F=z +2,+...42 @23)

HOpMan makara KeaTHpeak, (23) Hmur M watpunach  (150-Getiarn xyaocara
Gunoan): R
M=CAC: (24

Gyaamu, 6ynaa A Ba C Guaaw, MOC paBuIIZa, f Ba S HHHT MATpUUATApHHH 6ex-
THAGLAK.

Wlyimraex, £ Ba ¢ HUAT AHTIApH TORT GYIrand Yays, ¢ We xaw Outra
U maxcyemac wu3nkan anMamTipuur épiamu Ounai (23) Wakira KeATHPA OAMH3,
6 yunr matixacua (23) Hunr Al MaTpumack

M= D'BD (25)

Kypumiunn onaxu, Gysna B Ba D Gunan ¢ Ba U uuir MaTpuuazapuuu Gearn-
nBAK.
(24) Ba (23) TemraMkAapaAaH

C’AC = L'BD
kean6 umkanu, Gynnaw sca
B= (D) C'ACD™ = (DTY)'C'ACD™" = (CD'Y A(CDTY)*

xocun 6yaamu. By Tenramk, maxcycmac amsukam CD=1 anmamTapHU Opkain f
Gopmanan ¢ opmara yTraHHMH3HH KypCATaIH.

9. DHAH, MATDHUACH (. RaH HGOPAT S MAXCYCMAC WHSHKIN anMAMTHpHUI Ep-
nan Giaan A Matpuiiain f GopMaiai B MaTphuAIH ¢ QOpMAIa JTCAK, ¢ HUHE

B wmatpuuacu
B=CAC

ra Tenr G¥namt. C— Maxcycmac anmamtnpuum Gyaramk yuyd, Asa B= C'AC,
uuH: panriapu Tenranp 14.-Getxarn 2-Teopemara MyBoduK).
 3-meopema. Komnnexc conaap saiionudazu pawei r 2a menz K8adpamux
gopMaRuRZ KQHOWLK WaKAu cughamuda — Kosdduyuenmaapi xap KaHoad
Kowna KC connapoan uGopam r ma §3eapysUIAGD KEQOPAMAGPUNINE HUFUHOL-
CUHU ORUUL MYMKUH.
Uc6or. Panru r ra tenr f ksaspatuk ¢popma Guran Gupra

¢ =02 4 2] ...+ 027

dopmann onaiiank, 6y epra ¢y, €« - -, ¢ HOLMAH hapkau ucTaNTaH KOMILIEKC
counap.

fpaa & witr panraapu Teur Garasn yuyH, I0KODAIArh 2-TEOpEMAra acocad,
6uTTa S MaXCYCMAC WHBHKIH aaMawTupum € AavMn Guaad f gamy ra yTHul MyMm-
Ku. By BagTAa f WHH  KaHOHMK WAkl ¢ jaH nbopat Gynamm.

IL 3uam, P xak: kuii connap MailIOHHAaTH 7 y3rapyBunau Ra pamri r ra
Tenr f kBaxpaTHK (O MaHu onaHARK. Aap f dopMmatn my maitnounarn S max-
CYCMAC uM3MKAN AAMAIITHPHI €pAaMd GHIAH KAHOHWK  WAKAra KeaTUpCaK, 6y
KanouuK waxa — hoad , nlyenTaapn Myc6ar éxu Manguil Xakukuii - connapian

* (D y™* = (D-1)’. Xaxuxaran, D — maxcycmac 6yaca, D xam maxcycmac-
p. Bwam D.L.— = ¢ nan (D-D7Y) = E' ='Eéku_(D=1)"-D’ = E xeau un-
Kaw, D’ ra Teckapn maTpuua HKKuudM TOMOHAaH, \D')=1 mup. Iemax, 135-6er-
sarH 1° warwkara acocuH, (L')—t = (£=1)",

11 P. Mcxannspon
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®6OpaT r T4 Y3rapyBuM1ap KBANpaTIapHHAHr aruiguchra renr Ofaamw. Ly
ca6aGam, f HHHT KaHOHHK WAKANHHA:

Feoiyt oot g ¥ —CpurYipr— - o —C 92 (26)

KYpunMWAA &3a onamus, 6y epAa €y, ..., Ck Cri1, - - ., Cp— HONMAH dapkan
Myc6aT Xaxuiuii connap. Illynaaii xuanG, (26) Gopmaniir & Ta_ KoshduUMEHTH
Mycat Ba (r—k) Tach Mamdmiiup., Xycycmif xonua, (26) HMHC XaMma
k03 dHuMeHTAapH MycOaT EKH XaMMAcH Mandii GYAMIIH MyMKUH.

XaKUKHil CORAAP MajizOHAAArH

1 1
O T N
n=p=n Y=g It =k Yu

MaxcyeMac wHSHKIM aamawtiprm (26) dopmann
Q=z}+t...tei—2lyy—.c.—2}

Kypuanuira Kearapann. Byun xakukuit comaap Maiion4naru KBanpatHk ¢opma-
HHHT HOPpMaJ mwakia leitMus. Hopman waxanarn xsagpatnk gopmaia xamma
KBAZDATIAPHANT COHHM, TaOKHil, f HHHT DIHIHra TEHTAHD.

lemak, f kBanpatak popwa V = SU maxcycmac UM3HKAM aAMAlITHPHLI Ep-
Aamu 6uAaH HOPMAl WIAKA1d KeATHDHAAIH.

Manaymkn, xaxukuit cOnap waiitosunarn f xsatparuk dopmann my waii-
ROWAAri Xap XHA MAXCyCMac AuzHKTH AIMAWTHPRUIAP SPIAMH GRIZH TYpIMua
KAHOHHK WIAKANAPra KeAT PHII MYMKHH. By KaHOHHK LIAKAZAPHHHC XAMMACHHH
¥3 HaBGaTHAa HOpPMAX WAKATA KEATHPA OJAMH3,

Xagugid COHmap MaiiAoHHIArK KBaxpaTAK (HOPMAHH BAa UHBHKIM ATMAWITH-
PUWIRH KiCKaua yaKuguil K6adpamux §0'4a Ba XAKUKUL WWIUKAL QANGUMU-
puw 16 ARTHUIAK WAPT KHACAK, XAKAKMA KBA1paTHK (OPMATAPHHHT UHEPUUS
KOHyHu HOMHHH ONT+H KyHujard Teopema ¥puiumm 6ynanu.

4-meopema. Xaxuxuii xksadpamurc @opuany xap xur xaguguil saxcyc-
MAC HUSUKAE AAMAUMUPUULAAD Ep0aME OUNAH_HOPMAL WAKAAAPLE KEAMUD-
cax, 6y HOpMAA WAKANAPHUNZ XAMMACUOE MYcOAM KEAOPAMAGPHUHZ COHU (0e-
MaK, Manpuil K8AOPAMAAPHUNZ COHU Xax) menz 6yradu.

Mc60T. n ysrapysuman Ba paurd r ra Tear f(xy Xy, ..., X,) Xakukuit
xn!nparﬂx dopma uxkuta MaxcycMmac S Ba U XakuKui WHIMKAH AIMAMTHPHIL
épaaMu GHAaH KyHHIArkm HOPMAd WAKANapra KeATHDHAran Ae6 (apas Kumahani:

2

yt+.
=2} +.

F YR Yk Yy @

3 s, o
+ =2y =2

X1, Xy ooo, X, YITaDYBUMNADHH Y1, Ya ..., Y, Y3rapyBumaapra yTxasys-
YK S aEMaWTHPHIN Maxc,cMac GJaAranu yuyH, yHra TeckapH

"
=Yy G=12%....m (28)

anMalTHpAW MaBKyX 6¥au0, y XaM Maxcycmacaup.
Wynra yxwaw, U ra Teckapu

n
= Nk G=no....n0 (29)
P}

QIMANITHPHIN XaM MaXCyCMACKUD.
Busra £ =/ skanumn ncGor kmanmw Kepak. TeOpeMaHn TeckapwCHEM (a-
Pas KHAHW {iyauw Gunan HCOOT STAMH3.
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Macanan, k < [ g6, ymby

n= (30)

TEHNANKAAP CHCTEMACHHH OMaiauk, Arap Gy TEHAMKAAPHHHI 4Yan TOMOHIapura
(28) Ba (29) narn HGORATAPHH KYHCAK, Xy, Xy, . . . , X, HOMABAYMIR (2 — I + B)
Ta 6P MHUHCIH TEHrAaMaiap cHCTeMacHuu Xocwa kunamus. (30) cucremana Temr-
JlaMafap COMM HOMAbIyMAAp COHHAAHK KaM: n—1[ -+ k=n—(—k<n Iy
cabaGay, Gy cHCTeMa XaKHKHil COHAAp MailloHMJa HOJMa C cunMAapra sra.
Byaapnan 6upu

=0 2141=0,...,2,

@, Ty, 8y

6yacun.

(27) Temrankiari xamMa y; B2 2, 3ap ypuura (28) ba (29) ndonanaphn
K§ilnG, cyurpa Xy, xg,..., X, HOMaBAYMIADHW oy, ay, ..., %, COHIAD Ouian
anvawrtapamus. Bynjail anmMamTHpHIINAD HaTHKacHIA 3y, Ba 2, Bunr KaGya Kua~
ran KuiivaTaapuRi KucKaua y () Ba z, («) Guaan Gearmuaca, (30) ra Gmoai:

Vi @ = = y@) =2 (0) + .+ 25()
Kkeau6 unkaau, Gyman:
zie) +
Ksanpataap Maudmit 6ynmarann yuym, Gy Tenraux daxar
() =0,..., (%) =0, ypra(® =0 ..., y/() =0 @1

KHHMATAApnarina ¥pusIRinp.
duan, (30) Ba (31) ra mysopuk, ymbyHE XOCHI KHIAMH3:

@ =0,...,2@)=0 z+1()=0,...,2,() =0 32)

+ 2@+ Yhyale) + o+ 93 =

(82) Tenramkaap WYHH KYPCATANHKH, X3
21=0, 2,=0,

.\ X, HOMABAYMINATA
a2, =0

GHP XKWHCAH TEHIAaMaNap CHCTEMACH @i, Gy, . . . , @, HOAMAC eunmra dra. [lemar,
6y CHCTEMAHFNT ACTSPMAHAHTH HONra TeHr Symmuwi 103am. Amyo 6yniail Gyaa
onmaiiy, uyHKi Oy AeTepMHHaHT Xyuuu (29) MaXcyeMac WH3HMKAH aiMallTAPHLL
MATPHUACKHHIAT ACTEPMHHAHTHAAH HGOpaT 6¥aub, y HOMIanm hapkaniup.

1<k neran (apas XaM XyJIu wuy-Aaii 3upiustra 0aub Kexau.

Jlemax, L=k (my caGabau, r— 1 =r — k) axan.

1-rabpud. Xakuxuil xeadpamux Hopianune HOpMar waxaudazy mycbam
Yadaap conu Oy gopmanune mYcOAm UHOCKCH, Manpuld xadiap cOKE 3ca
YHuHZ Manui um;)efccu Oeiiunadu.

Pasmanky, Myc6ar Ba MaHQHil HHAEKCAAPHUHT HHFHHAHCH (OPMAHMHT PaH-
THra Tewr.

2-tabpud. Aeap S yaxuxuil saxcycsac USUKAL_aaMaumupu Epoaru
Gunan n yseapysuuru uxkuma f 6a ¢ xakuxuil Keadpamux GopMAAGPHUH!
6upudan uxxunwucuza ymuus MyMKur 6yAca, f 64— dKEUBANEHM HOPMHAATY
0e6 amanadu.

S-meopema. n yszapyswuau uxxuma f 86 ¢ IKusasenm xaxuruii Kead-
pamuk  diopmaraprunz panzaapu ea MycGam unOexcaapn (Oepax, Mangui
undexcaapu xam) mewzOup. AKCumda, pareaapt 6a agycOam undexcaapi (0e-
MaK, Manguil undexcaapu xas) mewz Oyaeaun n yseapysuunu ukkuma f 6a
XaxuKull xeadpamur gopsarap Oup-Gupiza KSUSAneHMOp,

HMcGor 1. n ysrapysunan f B3 ¢ xakukiil KpajpaTdk QopManap SKBR-
BATCHT, Ne6 (apas’ KUATHAHK,

n*
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f dopmann S xakukmit Maxcycmac umsuxan aaMamrtHprw EpAaamu Gunan
z1+z§+...+z;—zk‘+‘—.,.—z§ (33)

HOPMAJ MAKATA KENTHPAMH3.

¢ Ba f Gopmarap oxsuBaseHt GFaramm yuyn, U XaKHKMil MaxcycMac uu-
SHKIH anMaulTHPUIL OPKAlM ¢ Hit f ra YTKasuim Ba Cynrpa S anmamTHpHW Op-
Kazd f un (33) wakara keatupumt Mymiun. Jlemak, watmxaza SU XaKuKHit
MaXxcycmac WH3MKAIL aamamtaprul Epiamm Guran ¢ Qopma xam (33) Hopman
wakara kentupuaanu. By sca f ba ¢ muur panrnaph sa mycGar HHIEKCNapH (1e-
MaK, Mau(uit HHACKCIapH XaM) TEHr SKaHWMil KYpCaTaiu.

IL Bunm, f Ba ¢ munr panrzapu Ba mycGar HHekcnapH (nemax, Mangiit
HHIEKCIapH XaM) Tenr 6yacnu. By Xoa mynu 6uniupamuxu, f pa » opmanap,
Moc papuimfa, S Ba U XakuKH# MAXCYCMac WH3HKIH aIMAWTHPUIIAAD EPRAMHE
Graan Gup xun (33) mopMan makira KeJATHPUAAIH.

Arap U aamaurrmpnm Guaan ¢ mu (33) maxara Keatupran _Gjxcax, U-1
AIMaWTHPHII Guaan (33) MaH ¢ HHHT ABBAATH INAaKAHTA yramus. [lemak, S anx-
MamTHpnm Eprammna f pau (33) waxara sa cyurpa U—1 Epaamuaa sca (33) nan
9 T2 JTHUIHMH3 MyMKUH.

yunait kaauG, SU—1 xaxukuii Maxcycmac Smamgam AIMAWTHPHLI EpAaMu
Ounait f nan ¢ ra yramus. By sca f Ba ¢ HHHr 9KBHBAJEHT SKAHHHH KYpCaTami.
Mucon Hxxura
S =23 + 2000y + 225 — 24,0,
Ba
@ = ] — 20y — 2ty + ] + )

XaKHKHit KBAJPaTHK (OpManH onailiuk.
By ¢opmanap, moc pasnmza,

Sh=z—2—z, m=z+z, n=z)
Uln=zaitz, xn=2z+2z, x=2z)
XaKuKUE MaxcycMac wH3MKaH aaMawTHpuAap EpAaMH GuAan Gup xuma
2t +2i—2z3
HOpMan wakara keatnpuiann. Jlemax, £ Ba ¢ HEHC PaHTIapH Ba MycGaT HHZeKC-

13pH (WYNRKTACK, ManQHIL MATCKCAGDE Xa¥) Tenr 6auG, 6y Qopwatap  soi.

BaNeHTAHP.
O, £ uit ¢ ra Jriasysunm xakuguit MaxCyCMaC UM3HKIH aIMAUITHPHIIHH

TomHW yuyH, § Ba U HuHr marpuuanapk

It -1 —t | ‘ 1 0 1
A={0 3 lisa B=f0 1 1
[o [ ‘ 0 0 1
SKaumuu 9THGOpra oxamus. U~! munr marpuuac
(10—
B-1=0 I -1
‘ 0 0 1

Hedtax, f mu ¢ ra JTKAZYBUN aAMAWTHPHITHHAT MaTPHUACK ywbyra Tenr:
1o—1 = ’ .
AB-1=| o i ol
0 o 1
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ANMamTHPHUIHMAY - ¥3H 3Ca Kyilugaragan uéopar:
SU-H(ty = —ys— Y =Y K=Y}
Arap 6y anMaiTHPLIHK f ra TaT6MK 3TCAK,
91— 2y1ys— 2ays + y3 + 33

(bopia, AbHE XyIW § XOCHI OYaan.

§ 45. AuuK Ba aHHKMac KBaJpaTHK ¢opmanap

Tabpud. f yasuruil K6adpamux GOpMaHUHE HOPMEA warau dagam Myc-
Gam xeadpamaapdaneuna udopam Gyaca, Gy gopma mycoam dnix; fopma
0e6, f Hune HOpMAA WAKAU param sanuii keadpamaapdaneuna udopam 0yaca,

MQHEUA QHuK HOpmMa el aTanajn.
F xaxuxuil xeadpamux @OpMAHUHZ HOpMAL waxau Myc6am 8a Manguil

Keadpamaapiar my3unean 6yAca, AHUKMAC Popma Oeiuradd.

Muconnap
L f=x} + 200 + 215 + 4% + 5x} Qopma — Myc6aT aHMKLUP, UYHKHM
S{m=a—2+22 X=2—2% X=2
XaKuKHIl MAXCyCMac aIMamTHPUUI EpAaMi 6unau 6y dopma
: F=z}+2}+2}
KYPHHMILIATH HOPMAA IIAKAra KeATHPHAATH.
o ity B — 27 hopMA — Man(uii aRHKIP, TYHKN ¥
N "71:’;]‘_11 +>;-sz x,=—%21+§2.}

aAMAITHPHII OPKAJIM HOPMan
F=—2}—23}
WAKATA KCATHPHAATLH. 3
3. 164-Oernarn f ksappaTik QopMa — aHHKMACAUP, WYHKH yura .Gerpa kyp-
caTuaran S aiMamTHPHII EpAaMH GHiaK ¥
2t +25—23
K PHHHIIATH HOPMAA WAKATa KeATHpiia. ;5
1-meopema. xi, Xy, ..., X, Y52pYSUUAGPHUHZ XaMHA xaxuxui Kuimam
aapuda, sycOam anux HOpHME HOAb 6Q ycoam  KuliMamAaprRUuzua, Mangui
aur; Gopia 5ca HOA 6@ Mangduil KUUMATMAGPHUZUHG Ka0YA KUAGOL.
Wcoor Arap f xakukmii KBaupatux popma Myc6aT aung G¥aca, y

u
Nawsn ¢=1.2....m @4
k=1

i

XaKHKHi MaxcyeMmac aamamTupuul EpraMu Gunan
Fezl4zi+...+2¢ (35)

HOPMan lakara KeATHpuaani. Arap f— man it annk Gopmany npojanaca, yRuHr
HOpMAn lwaKau F ! e Qonesnaacy

- (39)
KYpHHHWITa sra G¥aaim.
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(34) anmawtnpum Maxcycmac 6¥AraHu yUyH, YHra TeCKapH:

5
zi= Y btk t=12....m @n
kw1

AIMAWTAPHII MABXYRAMP*.

Anum, (37) teurauxkaapia Xy, Xy, ..., X, JIrapyBumAapra ucraaras xagm-
xuit Kuiivatiapun Gepaituk. Arap Gy Kuiimaraapra z; = z, 2,=0
6yaca, (35) Ba (36) HFHHALIAPHUT KRAMATIADH XaM HOMb Gyiaiw, spHH Myc-
Gar Ba Mauguit anng dopmasap Homp KuiiMaTHH KaGyA Kuiamn. Arap Gy Bakr-
na 2y, 23 ..., 2, HUNT KWAMaTAapHAaH GHPOHTACH HOAra TeHr G¥amaca, (35)
HUHF KuiiMaTh MycGar, (36) mukn sca manduii 6yaans, abHH Myc6aT anuk Qop-
Ma mycGar Kuitvatuu, manpuil aHHK dopMa sca Maupmit KuimaTHm Kabyxa Ku-
Aanu,

Macanan, 165-6etia keaTnpuiran GHDHHUH MUCOIHM OACAK, y epjarm S an-
MaUWITHPHIITA TECKAPH AJMalITHPHIL

B s
Xy + 2y,
X3

Gynanu. dumm, F =z} 4 23 + 2} SKauMHM_HAasapla TYTCAK, Xy =X, = .t;=0
KUAMATAADIA 2y = 2, = 2y — O B4, Jemak, F =0 GYAHIIMHH KYpaMH3; x,— — 2,
Xy = —3 xy=—1 Kuiimataapra sca zy= —5,z,=—09, z;=—1 6yau6,
F= (—5)® 4 (—9)34 (= 1)* = 107 xenus unanu, Ba x0Ka3o.

Yuwa Gerna KeATHPHATAH MKKHHUI MHCOANarH S ra TecKapu aTMauITHPHIL

20y — X,
X1+ Xy
6yuo, Xy s ¥y =4 gufivatnapa 2y =—2, z,= 5 Ba, femak, F=—2} —
—2} = —(—2)? — 52 = — 2) 6yaanu, Ba X. K.
2-meopema. xy, Xy ..., x, yszapysuunaprune xaguxui guimamarapuoa,

anuKMac Ksadpamux gopma mycoam, HOAb 6a Mawpuii Kuismamaapuu Kaby
Kuaa oaadu.

Mc6or. fxakukuit kpagpatnk popma augMac Gynca, yun S xakuxmit Max-
CycMac aaMawTHPHIN EpaaMH Guaad

Pzt +23—2y —eoo—2 (38)

HOpMall WAKATA KeATHPaMK3. S ra TeCKapH:

n
Zi= Vbwxr ((=12....m 39)
k=1

ATMAUTHPHIINK OAWG6**, Gy (39) HuPmHmMIapHHET CYHITH (11— p) Tacuun Hoara
TeHTIATHDCAK, X1, Xy, ..., X, HOMabayMaapra mucGaran Xyiupars (n—p)
T4 XAKUKHIE KOSQGUUACHTAN GUD JKMHCAM TEHrMaManap CHCTEMACHHW XOCH KH-
Aamu3;

—0 (40

Zp1 =

* Arap (35) Ba (35) ra (37) un k¥iicax, F xyaan f ra Tenr 6¥anG xoaaum.
Wy ca6abau, 6y i Gaapumian Ba, femax, F = f 1e6 XucoGaaus myMKuH.
**) Arap (38) ra (39) uu xyiicax, F — f Gyaamu. Ly caGaban Gy nuw Gawa-
puaiaH Ba JeMak F = 5 ne6 xiicobaaiimia.
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(40) crcTemana TEHTAAManap CONH HOMABAYMIAP COMMAAH Kam Gyaraimu
JUyH, Gy cHCTeMa XakKHKHIl CORZAp MAiAOHMIArH Oy Gg, ..., @, HOAMAC eunM-
ra aranup.

(39) MHPHHIMAAPra Xy, Xy, ... , X, HHHE ay, Gy, . .., @, KHAMATIAPHHH KYs-
Mus. ByHHHr HATHXACHA z; HMHT Kabyn Kuwiran guilMaTiapiud KHCKaua z; (@)
Gunau Gearuaacak, (40) temramkaapra acocas, (38) upoza

F@) =z} (@ + 23 () + ...+ 23 (2) (1)
xypunmmn oxam, 6y epna F(z) = F(ny, oy, ..., a,) nup.
Arap F (a) =0 6¥aca, (41) iurunmmian yméynu XOCHA KHAaMu3:
21(1) =0, 23(8)=0,...,2(1)=0. “2
(40) Ba (42) TEHrAMKMAp MIYHH KYPCATANMKH, 7 HOMABAYMAR 7 Ta
23=0, z,=0,...,2,=0
6Hp KUHCTH TEHTNAMATAD CHCTEMACH 1, "y, - .. , d, HOIMAC eunMra sra. Ammo

Gyunait 6y onmaliui, AYHKN OV CHCTEMAMNNT AeTEPMUAAHTA Xyatn (39) aavam-
TNDHLIHVRT JeTEpMUKGHTHIAN HOOPAT OFANG, y noanan gapiaumnp. flewak,
F(2)>0.

Suan, ywoy [n— (r—p)] Ta Gup WHHCIH Tenriamaiap CHCTEMACHHH Ona-
uu3:

2;=0, v 2p=0, Zp41

Bynaa XaM TeHriamanap COHH HOMabayM7ap COHHAAH KaM Gyaranu yuyH
CHCTEMa XAKHKHH COHMAD MAiiIOHHIArH HOAMAC 3y, fla, - .« B, ewnMra sranup.

IOKopuaaruaek Hut KypuS, (38) naH KyHuiarau TOMaMA3:
F@) ==2,0=220@—. .. — 220 <0
Ulynpalt Kuaub, X3 - aj, Xp =0y, ..., X, =0, Kufimatiapia aungmac f

«sanpatik OpMA — MycOaT 6Yaub, x, =Bi, Xi =92 » ..., X, =8, Kuilmataap-

1a sca — vandwiinnp.
HHX0AT, X1 = Xy = . ..= X, =0 xulimatrapia f =0 xocun Gynamu.

§ 46. XapaKkTepuCTHK MaTpuua

P connap MafilOHHIArH n-TAPTHOAM KBaAPAaT MATPHUAHK oaaimx:

anay .. @y
an @y .- - 4

A= 20 a0
@, Gy - Opn

A Matpuuara acocnaunt ba ) mu HOMawmAyM AeG KaGya xuiuG, ymby mar-
PHIIAHH Ty3aMH3:

an—h a5 e @,

an ay—\ PR 2

ii eeii @D sa | &)

@ny %y 8
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By MaTpuuan# Kyiiunarn WKKH MATPHUARHHT aiiMpMacH IIAKAMAA TacBHD-
XAl My MKHH: .

an 4y 2, A0 0
e S i Y
a'l! ay, * a'm 0 0 - A

(43) xypunMUIIaTH MATPHUA ORaTAa A MATPHUAHWHT XAPAKMEpUCTIUK MAm-
pugacu neiiunanm.
XapakTepuCTHK MATPUUAHWHT ICTEDMUHAHTHHH OJaMH3:
ay—h a4y s
an Ag— A wins

JA—)E|=

a1 Py S ™

By netepmunantiu finFnuan makanaa ndonanacax, h ra nwucbatan P connap
MaliXOHUNArY n-Rapacann KYNXaiHA XOCHT KHaMus. XaKuxata:

1A=ME| = (@ — 1) (@ag=1) oo . (@ — 1) F o= (— DTAT 4,

Arap

JA=)E| = |—QE—A)|=
TEHrAHKHH 9BTHOOPTa 04CAK,
E—A[=W 46\ b, h+ b, =fQ)

KYnxax Xocua Gymam.
f(A) =|tE—A| xymxanra A MaTpHUAHMHI XapPAaKTEPHCTHEK KYO-
Xanu ne6 aiiturasd. By xymxaanunr

My gy

P RE—A]

HATM3IAPHra 5ca A MATPHUAHMHT XapakTepPHCTHK HAXH3ITApPu eiiu-
Aan.

| AE — A| =0 &xu, Gapuoup, [A—AE| =0 Teuraama A MATPHUAHUHT X 2-
P2KTeDHCTHK TeHTAaMacH aed atanaau.

XapakrepucTH Ky msatum

T =A=M)0—=1) ... —h,)
Kypuimua Tacspaad, k= 0 KiimaTia ymGyra sra Gyaamus:

FO = (= 1Ay

Mkiunun tomonnan
FO=0E—A|=[0—A|=

nr.jA)
Demax:
JAl=hg. .. A,

ABHH XBPAKTEPUCTHK MANM3NAPHHHT KYNaHTMACH A MATPHIAHHHT JETEPMHHAHTH-
ra Tenr. Byunau, Mabaymin, (A[+0 Xxoala XaMMa XapakTePHCTHK HaAgu3nap
HoanaK dapkan, | A|'=0 Gyiran xon1a sca HOAra TEHT XapaKTEPHCTUK WANM3AAD
anbaTTa MABKYL, JEran HaTHXa KeAHO 4HKalH.




[image: image166.jpg]§47. OPTOTOHA/I MATPHLIA 169

§ 47. Oproronan maTpuua

Tavpud. Ksadpam A Mampuyanune mpaucnosuyusiiGHzan Mampuyaza
Kynaiimuacy OUpAUK MAMPULQRE MeHZ, SBHU
AN =E (44)
6yaca, A — opmozonan mampuya deiiuradu.

Bydnan A — Maxcycmac Martpuua. nemak, A’ xam — Maxcycmac Marpuua
akaHn Mabiaym O¥aann, uyncu (44) Temrankian:

|A.A'i=lA)»[A'r» 1, (45)

Aenax, |A\%0 IaE
Arap | JA | vn nméopra oacax, (45) Teniauk

KypuuMmKE onaad, GyHaan
[Al=1 1

Iysnait xuan6, OPTO' OHal MATPHUAHKHT JeTepMunauTH -+ 1 ra Temr.
(44) TEHTAMKHR MyKaMMAT

a4 “m‘ [an an ... an 10 0
P o | | o oay e ay 01 0
Gpy Gy a | l“ G gy ety | |00 L

KypURMWA €3C7K, MaTpuUAJapHA KYMalTHPHIT KOMjacura acoca, Kyiuaarn
TeHAHKAapra sra 0¥aasus:

a?y +ahy .. otag, =1,

. (46)
G ant gt F G0y =

Gywia by, I=1,2,...,n sa k+L
(44) Tenrauxnan 7paumoauunananrau A’ matpusa A ra Teckapu 0yarau
A=1 maTpuuara Teur, sbHi
A=A""
IKAHNHH KYPAMH3.
Atap A—oproronan matpuua Gyaca, A’ xaM OpTOroHal Marpuma Gymamd,

uynKn
AT(AY = ALA<E,
A A=E “n
TCHITHKHUHT MKKAJa TOMOMMHI TPAHCTIOSHUMAAACAK,
. (AT Ay =E
s
AATY = E
xocun Gyaamm, A’ = A™" skammiu spruGOpra oacax,
AT ATy =E

MyHocaGaT KemnG wHKam.
Bvinan A oproronai Matphuara teckaph A~ uarpuua XaM OPTOTOHHi 3Ka-
Wi KYpHHa.
(47) Tenraukka acocan, (46) ra yxwaw ymGy TEHTAHKAApra KedaM3:

@l +aip ..t ai =1

Q14 @y +Agpdyy + ..t Agpdy=0. “8)
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Teopema. Hrxu A sa B opmozokas Mampuyanurz Kynaimmace Xau op-
mozonas sampunadup.
Hcoor
(AB) (ABY’ = ABB'A’,
!, Jlemak:
AAT = E.

[Oxopuna afttuaranra Mysoduk, B~ = B’ sa A
ABB'A’ = ABB—A ™ = A(BBY) A=t = (AE) A™

Llly caGa6an
(AB) (AB)' = E.

By TeHramk TeopeMaHu WCGOTAalit.

MaremaTHK HHIYKUHA METOH OMIaH TEOPEMAHW WEKAH COHJATH HCTaAran
OpTOroHAT MATPHUAAAD KYNAATMACH YuyH XaM WCOOTAAII MYMKHK.

Arap (46) Teuranknap A MaTPWIAWMA CaTpAap GYiiMud OPTOrOHAATNK miap-
THHW KaHOATIAHTHpraHuEu kypcarca, (48) reurauxaap A HuHr ycTyHaap 6yimua
XAM OPTOTOHAMIHK MAapTHra OYiCyHranaurunn kyrca:aau. [lemax, oproronan A
MaTpHUa YUyH OPTOTOHALTMK IApTH catpaap Gyiinua Gamapuaca, ycTyHaap 6§-
itnya Xam ar6arra GaxapuaajiH Ba aKCHHYA.

Mucoanap. L. Ywoy.

0
1
| 5
Xaxuxaran:
0 1 0 10 0
Lzl {0 1o
2 o 000 1
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Bynna xan

1o 0
Ve )
Yo Hed 5.9
|B| = 2 2 |=F3+7=L
vy Ve
L A
3. Ym6y
1-—1 i+1) —=@G=1
C=ll—(¢+1) (-1 1
| -1 1 —+1)

MaTpHIA — OPTOroHan Marpuuazup. UuHIaH xam:

—1 @+l =@ —1 =41 (=D 100
C.C" =|| —(i+1) (—1) 1 (+1)  @=1) 1 j=flo1 0ff
-1 1 —(i+1)“1-(¢'—1) 1 —(@+D] |00 lﬂ
Bynna:
ICl=G=DE+D) @+ DG =D+ 1) G— D)+ =13 +1—

—G+1p=—1

§ 48. OpTorosan aJaMamTHPHIT

Taspud. Mampuyacu opmozonar mampuyadan uGopam 4UUKAL AAMAU-
mupuw opmozonar armawmupun Oeiurady.
Macaan, yu6y:

1 L)
n=g Xt Ty A
vs o1
Ya=— Ty A1k g
aNMalUTHPHIY OPTOTOHANAHD, YYHKH, I0KODHIA KYPraHHMH3JEK, YHHHT
| L /%
“ T 3
‘ VY3 1
== =

MaTpHUACH OPTOTOHAN MATPHUAZWD.
OpTOroHan anMawTHPHIIKMHY KYHHAArH acocHli XOCCACHHH KYpn6 ¥raMauk.
Teopena. Azap: *

=k + Ak + o+ A,
Yo = Apdy F QypXy + ..+ Ay X,

49)

Y= AyXs + @, Xy

+ a,,x,

opmozoran arMaumupum 6yaca,
Yty tyi= L a] (50)
menzAuK Jpurau Gyaadu.
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Mc6or (50) Tenraukuunr yan ToMoHura (49) monanapuu Kysmpa:
i+t tyh=

Yur ToMONAArH HHFHHAHIAPHH KBAAPATTA K§TAPHO, YXIall XaAlapHH HHF £ aK:
! Y+ it F Y=

2

n O 3 n
E ﬂni&') =p (E a;zxi) Fo.t (Z am-XI)
T é=1 .

.
= N (et ah+.. ke at +

+ 2 (anng + Gnsg + -+ .+ @y @) Xiky [N
+2 (i + andas + - - -+ @, 8, ) 01y +

+2(ay5y Q1+ @ypy Ggp e g, G) X1y

Bynnan, (48) tewraukaapra myBoduk, af; +ag+...+ap =1 6ywms,
KeMHrH KaBeaap WYHMJArH Xamma HHFuRingap woara temr. Hdemax, (51) Tenramg
xymuu

ity b yi=xit a4 a]

Kypunnra sra.

Jcaatma ,Oproronan® cysu reomerpusira xoc Tepyuuanp. TeKHCAUK-
mari Tyrpu Gypuakau, abuu oproronan XOY koopiunatanap cuctemach Ge-
puarai 6yaca, Mabaysi,

x=x'cosa—y sina,

= x"sina + y' cosa 62)

anMaurtupru Epnamu 6unan XOY xoopaunarasap cucremacn O HyKTa aTpo-
(uia 2 Oypuakka Gypraanu Ba swa Tyrpu Oyprakan (oproronan) X'OY
KOODIHHATANAD CHCTEMACRIA aiMalad.

(52) uHBMKAN AAMAITHPHIL OPTOFOHAX ANMAWITHDHUILAK HOOPAT, UYHKH,
YHHHI MATDHUACH OPTOTOHAIAMK WIAPTHHH KaHOATAAHTIPALH:

10
=to 1~

cosa —sina

sina cosa —sina cos a

cosa sin a
j

Bynna:
Byt g

TEHTIHK KyHWjarn reoMerpuk MabHoun ndoaanaimm: x* + y? fiurunou X0Y
cucremana M'nyxragas KOOpAHHATAIAp GOWIMrada GyaraH Macodamumr Kai-
patuni Guamupca, x”° + y'* dnrnnan X'0'Y' cuctemaxa sua wy M wykta-
Aan KoOpAuHaTanap Gowwraua Gyarad Maco(anuur KBaAPaTHHH GWALHpaaH.
DHAM NKKana, cHCTeManuHT Koopaunatatap 6Goutsapn OnT1a HykTaja ETrann
YUYH, OY MKKH MacopaHuur Gup-OWpHra Teur OYAHUIT TaGHiiHp.
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§ 49. KsanpaTuk (hOpMaHH OPTOrOHaj aaMaITHPHIL
BH3ra xakuKWA KBaAPaTHK:

-
Fn e, )= Y ansite (53)
P k=1

(opma Ba OPTOrOaN XaKuKHi wH3UKMi:
n

xi= ) buze (54)
k=1

anMamrupum Gepriran Gyacuu.
(53) kpaapatux opwa matpuuacumn A Omman Ba (54) anMamTHpHII MaTp-

naciun B unan Gearutaiimua, B — OpTOroHan MaTpiia OYarana yuyn B'=B-1
(54) anvaurrepuin Epaadi Gusan (53) POPNA KAHOMMK WIAKAFA KEATHpHATAH
ne6 papas Kuaaiauk:

F(z, .00, 2,) =zl + 628+, ..+ 0,25, (85)

Gynna Gatan ¢; KODOUUMEHTIADHHAT HOATA TEHT OFAMUIK MYMKHHANTHHE OH-

Aamu3.
Mabaymkn, (55) dopmanunr:

6 0 0 ... 0
0 ¢ 0 ... 0
c=l0 0 ¢ ... 0

000 0 ... g

matpunacu A Cuwiam Kylujaruua Gornanaji:

B'AB=C
Exn
BT1AB=C,
Gynnan:
AB = BC. (36)

(56) HWHT MKKH TOMOHHIA XaM K{nmaiituputunapin GakannG, MaTPHUANAPHUHT
TenrauK waprujai poilanaHcax, ywdy TeHFAMKAAPTA Keramus: :

apby + yalgi + ...+ G by = by,
AgFai A Gnbai + oo Bon by = bycy,
iy R (57

@b @ghoi ok @b = by
€xn
(@ — ) by + ayhyi + .o+ ain by
Agyby 4 (=€) byr 4« .+ A by, (58)
Qb1+ Gpabyt + oo o (g — ) by =0
Bus byj, by, .. ., by Napra wuCGaTas GUDP KUHCAH CHCTEMAHM XOCHT KHi-
ank. | Bl = + | #0 waptu Gakapuaranu yuyu by, by, .. ., by JapHiHr akai-

2 GMTTACH 1'OATA TEHT SMAC (MYHKM akc Xoaga |B, AarH  i-yCTyH SAcMeHT=
napi HOAT2 TeHr 6yam6, | B| =y 6yaap sau).
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Llemax, (58) cucrema AeTepsunanTh Hoira Tenr:

(an—c) a1 . i
@ (@n—a) ... .

f ot et it e e, S0 G=L2...,n).
ay a,, v (@, —c)

By aca A Matpuuamumr xapakTepHCTHK  TeMrmamachia ) ypuura ¢; vw
XyHunan angkan watwsanep. Lyntaii kuans, A marpuua yuyi ¢ xapakre-
PUCTHK HAIUS GYAHG XMAMAT KHTaiH.

Acocuit Macanara yriumpan nATapu ywy teopemann ucoraaiimus,

1-meopema. Xaxuxuii connapoan my3uAZan A cuMMempux mampuyanunz
YaMua xapaxmepucmur urduzaapu yaxaxuidup.

HMcGor. (57) tenramkrapuunr mxkaza Tomoumnu moc paBuwua by, by

Z * - -

<2 by, cownapra xynaiitupus, xochn Gyaran Hatmikalapuu assan yeryuaap

it Kymanua:
n

n n 1
Y anbsbei+ ¥ apbyin + . . .+ Y @by by =1 3 s = b, (59
k=1 k=1 k=1 k=1

i oa
6ynna b Guran xakugmit Z byiby 2 | bg; |2 connn Gearmaamux.

b=l k=1

duau toxopHNa allTHATaH TeHrawKiaPHA CaTpap Ginwa kywmaiinai:
n n A

3} awbubs + ¥ ayloiby +. . .+ 3} ks =cib. (60)
k=1 k=1 kel

(59) B2 (60) mumr yur Tomonaapn Tewr Gyaram yuyn wanm Towonrapn xaw
Tenr, AR

n o o oaa
Y ¥ ambuby = 3 aunbubp. (©1)
=1

= =]

(61) e Yur ToMommparn finFmnin wan TOMOHMAArH HHUFMHINTA KYumMa
KOMIaexc counn nponanaiiim. Xakukarad, uan ToMoHra KyuiMa 6§aran komaexc
COHHK OO, KYHHAATHHM XOCHN KHAaMH3:

“eTpﬁ;up JkL = Q1 Ba @py = ay sKawMA (vynK ap XakukHii con pa A —cry-
MATpHUa) Ha3apha TyTcak, (61) HMHF XyJTM YHT TOMOHH XOCHA 6¥aranu-
HH Kypamus, : 2 v . } e * v
JYHxan (59) wunr wan tomommnaru furmHut Grran HONATAHTAH COH — xa-
"5’9""“ COH sKanp MaBAYM Gfnapu, wyhxn y, yaura Kyuima conra Tedr. Y xoaga
(89) HRHT YH Tomonunary cib con” xam — Xakuuil; 6 xaxukuit Gyaranu yuyn,
€1 XaM XaKHKMit con 6ymany,

*
Car GAAN by ra Kuwma KoMpaeke comun Gearuaanuk,
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2-meopema. Xap Gup xaxuxuil kéadpamux GOpManu XaKugul opmozonai
aAMaumupuy Epdamu GUAGH KAHOHUK WAKARA KAMUPUUL HYMKUH.

McGor. A MaTpulanid Xakukuit f (X1, Xy ....X,) KBanpatne ¢opva
Gepuaran 6yacuH. A — CAMMETDHK MaTpHua G¥araii yuyH, YHIHE XaMua Xapak-
TEPHCTHK HAAM3IAPH XaKHKHALUD.

Bynna nKkH XOnHH KYpHO yTamus.

L A wampuyanunz xapaxmepuemik urduzrapu xap Xur. Vicrairan mexu-
Ta WiHIAK ¢ Ba ¢; Ouaan Gearniab (i j). yaap yayu (58) ra yXuiaur WKKuTa
cHCTeman Ty3aMu3. By CHCTEManapHEr KOS( pHUMeHTIApH XaKMKui COMAApAaH
HGopar. Lily caada, Gyngail CHCTEMATapRH edmui Giai TOMWAAMrai:

buiy bain +

Ba
bajy by -0 b,

CORNAp XaM XaKHKHil GYMHUIN MyMKHH.
Duum, ¢i yuyn Tysuarau (57) KYpHAWIINATH TEHTIMKTADHH MOC paBHuila
by, by, ..., b,; aapra KymaiTupuO, HaTwialapum caTpaap Oyiuua Kymamus:

n n n n
Y aubuiby + Y] aabribei - o+ N Gugbyba 3 buibi (62
ot =) e =

Wlynra ¥xwaw, ¢; yuys Tysuarad (57) KypuHumiiars TeHNUKIADHA MOC pa-
BHIIN by, gy - « . » by M3Pra KYNAHTHPHO, HaTwkadapHu YCTyHAap OFitnua ky-

maMH3:

n n n 3
3 axbriby + 3 ansbuabey ..+ Y Gnbplnj = ;Y] Owibrj. (63)
i =) i

Bynaa, s = ape ra acocan, (62) Ba (63) TAPHUHT uan TOMOHAAPH TeHT GY-
N6, leMaK, YHr TOMOHTADH XaM TEHT. YHI TOMOHAADHHHI TEHFAMTHAAR YWOYHH
XOCHA KuAamh3:

n
(G—¢) ) bubyy =0
k=1
Exu
n
Y bribry =0, ©4
k=1
HYHKH ¢;— ¢ % 0.
“

Arap )02 =r #1 6yaca (Oynna r>>0), xamma by napu Vr ra 6y-
et

16, 5
n
b
¥y 2= (©5)
=T
TEHrAMKKa Kelamus Ba (64) nau:
n
b by _o (66)
kwyoror
TEHTANKHM XocHn Kunammua. Ly caGaGam:
n
¥ =1 67

kel
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266 xucobnainua [uynxu ake xonta (64) Ba (67) nap ypunra (65) sa (66) nap-
Hit OAMBIIMHS MYMKHH].

Arap 6y MyAOXasaHH Cy, Cy Cg + + ., C, HIIMINAPHUHT Xap MKKHTACH YuyH
TakpopnaG unkca, (64) Ba (67) aapuw xamva i, j=1, 2, ..., n (i %) Kuiimar-
napia KaHOATAAHTHPYRuM WIYHAail XakuKiit:

b, biy e, bin,

COHJIAp TOMMAANMKH, yaapiaH Tysuiran B matpuua oproronan 6jaazm [yma (64)
Ba (87) waprtaapra acocan].
Bus (58) Tenraukaapui
BAB=C (68)
maptra acociaHnG Tonram SAMK Ba OyHaa:

g 0 ... 0
€ cees O

Uit Y

J’O O e By

onu. Wlynnnr yuyw, axcunua, (53) nas_¢oiizanauus Tonuaran B matpuua anbat-
Ta (68) nu Kanoarnanrmpagu. lemak, Gepniran kpaapatuk Qopmara my B mat-
PHUALH OPTOrOHan aTMalUTHPHIINH TATOHK 9rcak, (opMamna C MaTpHuatM Ka-
HOHMK akajarn Qopmara aiMawanu.

1. A wampuya Kappars xapaxmepucmux uaduzsapea sea. By xo1na Kyin-
narnva uOl Kypamus. A HMET MCTadraH ¢; XapaKTEPHCIMK WAAM3HHH 0anG, (58)
AR bay by -+« byy MapHH  aniKRANNEG Ba

n
‘Eb’“:]

26 (hapa3 Kunamus (UYHKA aKc xo1xa bg; MM V7 ra GYAMILNMH3 MyMKHH SKaH-
JIATH_MaBaYM).
dupw, OupuHYM YCTYHW by, byry o . o, b,y HaH HOOPAT OPTOrOHAN MaTpHUAHH

TyauG*, yun B Guran Gearnaaitvus. CuMmerpug matpuuays ndosarosui ymoy:
Ay =BAB=BT'AB

TeHrJUKAaH:
AB = BA,
TEHTIHKKA KeJaaMu3,
* Bynuafi MaTpuNa KyiH1aruya TYSHAAM: HKKHHUH YCTYHHH Xy, Xa, o es, Xn
Gunan Gearnal, 6y HOMaBAYMAAPHH 01Xy + byXy -+« . + byx, = O Tenrnama-

RaH awuKaafMG; TOMMATAH X, = by, Xy — Xy =b, yiya T b} =1 1e6

hapas Kunawu3 (uyHKi ake xoana bgj wu V7 ra Gyamm mymxun). Yaunua x,
Xy .+ v, X, YCTYHHH

buuxy + byxy + oo by, =0,
buoty + by - o+ by, =0

CHCTEMAJaR AHHKNAMHG Ba X1 = brg, X3 =bag, - o0\ X, = b, cOHTapHA T b3 =1
waptra O¥iicynaupamus sa xokaso.
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¢ un (58) ra KYAHO, Fy bop, o . -, by comnapin wy (58) nan auMknaranu-
sua yuyn, 6y counap (58) ni Exu (57) uu kanoarnantrpanu. llly caGabau, (57)
ra mysoduk, AB Ba, lemak, BA; MaTpHI@HHHT GHPHHYH YCTYHH

buich Baicis + + + 2 Dt (69)
saeMeHTIApAAH HOOPAT; sHA GH3ra MabayMKH, B unur GUDHHWH YCTYHHAR
by bay v wey by

snementaap Typamn. Jlemak, B uumr catpaapuin A, HuHTr GUDHHUH YCTYHHIA Te-
rrumanya KYnadTApuG wakcak*, BA; HMHC OHDHiuM YCTyHHIAarH SJEMEHTAAD XO-
CnA GYARIIN AOSHM.

Byujan B HUHT CaTpAapuHH A, HMHT GHDWHUH YCTYHHra K¥nafiTnpmG SmKuul
BATHXACHAR YOy HMPMHIHAAP BYXYAra Kexaui:

byc;+0404...+0,
byici +0+0+...+0,
x-CH.— i + )
bei +0+0+.. .40

By #iuFmnxuaapna, GupHHUMAAH Gomka, XaMma KYIWWAAYBYHAPHUHT HOATR
TeHTANTHIA €a6ab — MCTaaran ¢; Yoy BA; HWEN GWDHHUH YCTYH SAEMERTIapH
(69) xypunnnira sra GYauunAsAp. Dewax, Ay MaTPHLANTIT GHUIK YCTYIN ba,
IuyHRHTAEK, GupuHUH CAaTpH Xam** ¢y 0. ooy 0 smementaapian Ty3uAraH 63aub,
A, watpHua:

6 0 0 0
0 dy dyy - dyn
Ay=|0 dy du ... din
0 d,, e

magara aragup. A ra Huc6aTad KHAMHTAH MYJI0XasaHd (r— 1)-TapTuGan cuM-
METPHK:

dyy dyg . - - Om ||

dyy  dyy o - . an |

4, dy e

Matpruara HMCGaTan XaM TakpopaaG***, Gy MaTpHUARA xanpalinup (n — l)-Tii)-

THOAE OpTOrOHAL:
&n e 8am
B = IR k.
& - Em

‘: Matpuuanapun xynafitupum Kounack 6¥itnua.
et A, — cuMMeTpHK MaTpuila 6¥nraHu y9yH.
Arap A, — puaronax MaTpaua G¥amaca.

12 p. Mcxannapos
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uatpuna Epramn Guaan:
fi 0 ... 0
[

0 By .. By,

makara keatupamus. Domikaua aifTrdHia, WKKHTZ 71-TapTHGAH OPTOroHas Mat-
PHUHHHT:
11 o eea 0
B.U & wvi &

0 &, - - &m

kynaiitmacn Epnavu Gnnan Ap wm
¢ 0 0 Le. 0
0 fi..0 L., 0
00 Ry ... By,

=

0 hna Yy L an il

KypHHHIra ONHG KelaMu3 Ba X0Kkaso. By npoueccud OXHPHraua AaBOM 3TTHD-
CaK, yMyMad, GHD Heda m-TAPTHOAW OPTOTOHAl MATPHUATAp KYNaliTMaCHRIAT
@pramu  OmaaH A wH . jguarowan wakara Kearuprak  Gymamus. Oproronan
Marpuianap KynalTMacH s#a OpPTOroHas MaTpHUAHH UDOXaTarasH Y4yH, HaTH-
3kaja, GHTTA OPTOrOHAM MaTpHuA €piamu Guiai A JaroHan mIakIra KeATHPHI-
ran Gyaand.

By sca mKkuHuH X0iMa XaM KBaipaTuK (OpMaiu OPTOrOHA1 arMAWTHPAIL
Gpravin GHIAH KAROWMK TMAKATA KeATHHII MYMKWAAMFHHW HCOOTAAR M.

By anMawTupuiIra reoMeTpHK MabHO Gepns, yuu Gabsan 60w (0pToO-
roHan) yKkaapra keaTHpuw* xe6 xam aiiranuaap.

Muconnap

L. f=2x} + x} — 4xyx, — 42,0, KBaJpaTHK (BOPMAHM OPTOTOHAN amMalil-
THpHm EpAamH OMaad KaHOHMK MIaKira KeATHpailnuk.

POopMaHUHT MaTPHIACH:

2 —2 0
A=|—2 1 =2
0 —2 (]

6Fanb. VHMRr XapaKTEDPHCTHK TERIAAMACH:
g
29—\ =2 0l §
—2 -k —2{=) —3 —6L+8=0
[ -2 =k

KYprmumra ora. By temraamaun eund, hy=1, hp=4, Mg=—2 Hu TOMAMUS.
Hemak, xapaktepHCTHK RANMIAAD Xap Xua.
N = | wams yuyn (58) CHCTeMaHy Tysamia:

by — 265, =0,
— 2y . —
S9byy = by =0y
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By cucremann eund, by =2, by =1, by = —2 KuilMaTAZpHH XOCHA Ku-
nauus,

Bynna2® + 1° + (— 28 =9+ I; wmy caGaban xap 6up comnm ) 9=3. ra

6 namus:
2 1 2
TP
Aunu Ay = 4 mapus yuyn (58) cuctemann TysnG evamus:
— 253, — 26y, 0,
— 23— 8by, — 20,y
— 2byy — Ay =0,

1 }7 9
6ynnan by =—1, by =1, brg = ~ 3 Stna (—1)2 + 134 (—- —2) = 4 #1 -

3
HHEM 3BbTHOOpra onub, xap Gup conmm g ra GynaMus:

2 2 1 -
-3 3 T3
TS W ye— :
4by; — 26y, =0,
— by + Bbgg — gy =0,
. — 2beg + gy = 0; ;
by =1 by =9, by =2. By connapnn 3 ra oyaauma: T
122
3 3 3
Wynpait xurn6, TRT
2 3 2 l
3 3 73 .
2 2 1
B=l-% 3 -3
g4 2 2 o
3 3 3|
44 00
C=BAB=B"'"AB=|0 —~2 0}.
. 0 0 1

Jemak, oproronan:
A 2 1 2 )
B=ghatga—3a

-2 2

H=—gatgn—ja

Co1 2 2
=g atyat za

]

ATMAMTHPRI EpRamu GuAAH KBajpaTHK (opMa KyHNAarH KaHOHWK WaKara Kea-
THDHAAN:

F=423—2: 4 23
12 E o
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9.f= 2¢} 4 5x] + 5x3 + dxyxp—Axixg — 8xy¥; KBanpaTHK Gopmann op-
7OrOHaA aAMalITHpHII Eplamm OMAZH KAHOWWK maKira KeaTapainuk. Popma-

HuAr:
2 2 —2
A= 2 5 —4
-2 —4 5

MATPHUACH YOyH XapaKTEPHCTHK TCHFIaMa TY3AMH3:

2—% 2 —2
2 5—A —4 —— 122 4 2 —10=0.
-2 —4 5—X

Bynn eun6, hy =)y =1, )y =10 m1 Tonamus. Jlemak, A maTpuiua Kappaid xa-
PAKTEPHCTHK HAM3ra Sra.

3 = | nnnuskm 0amG, (58) cucTeMaHu Ty3aMua:

by + 2By — 205 =0,

9byy + 4byy — 4bsy
—2 =4y + 4bm

Gyinan by = 2, by = 1, by = 2. Byaapun 3 ra Gyaana:

2 1 2
E S a

Dunu Gupurun ycryna (71) nan uopat B MaTpuUaHH Ty3Hl yuyH Kyitnna-
rEda wm OAHG GepaMus:

2 1 2
Fa+tghtzns
By TeHraaMant eucak, £y = bypy=Lx,=byp=2%=bn= —2 xocun Gynanu.

Bynapur 3 ra Kymafitupamus:
1 2 2

= -3 ()
(71) sa (72) nan (olinananuG ymoy cucTeMank Ty3aMu3:
2 1 2
§x|+§lz+—§x,=0.
1 2 2
FH+ ——3~x2—§x,=0,
1
GynnaH Xy = biy =2, Xp = by =—2 Xa= by =—1. Bynapun 3 ra Kynaii-
THpAMHU3: s . .
3 T3 T3
Desax: ) 2 i 5 “
3 3 3
1 2 2 1
B=|3 3 T3
12 -2 -1
3 T3 T3
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A; MaTpULAHK Ty3aMu3:

1 o0 o0
Ay=BAB=B"AB=[0 10 0f.
o 0 1

Bynna A; GMPRAaHHTa AMATOHAN MATPULA GYAHG aHHKIAHIH. 1 yunai| kuano,
ymby ’ !

2
T=Fa—j3h— 3%

OpTOroHan aaMamTHpHIn EpAamu Guran ksaxpatux (opua
F=27+1023 + 23
WaKAra KeATHpHAILH.

Mawrarap

1. Kyliunarn xpagparux dopumanapra ymOy UHSHKAM aAMAWTHDPHIIAADHH TaT-
Gux STHHE:
a) f= % —Bxyx, + V 203 + 4V 3x1x, bopmara
=20 =y + V 2
8 Fo=— Y1+ s
3=V 2y1+ y2+5ys

axMalWTHPHITHK]
6) #; — 3 jopmara
h=wm—u,
b= uy + ag,
ty=1, —u,
aAMAIITHPUILHA;

B) ¢ = iyaye -+ (1 — i) y§ — 2iysy; popmara

= ink @— 02—z

¥y = 2iz; + iz,
Y= —(+dantz
aamawTHpUIIHML.

2. Ky#tupara xpaapatax (GopManapHi KauOHHK IIAKATa KeATHPHHT Ba Gyu-
Xall WaKAra KeATHPYBYA MaxXCyCMac WH3HKAM aiMAWTHDPUILIAPHA TOMHAI:

) f= (1 + i) %3 — 6ixyxy + (1 — 20) x3;

6) ¢ = ix? + 2ixyx, -+ 3ix? — dixgxg + Bixd;

B) g = (X + X (20 — 4xy) + 100 (X — Xg).
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3. Yy xBagpatnk ¢OpPMATAPHH OPTOrOHan aiMalUTHPUIUIAAD Epiamu 6H-
MaH KAHOHWK MIAKATA KeATHPHHT Ba OyHAAil Wakira KeATHDPYBUH OPTOroHan ai-
MaIITHPHIMIAPHH TOMHHT: ;

a) f= £ + 2x] 4 343 — dxxy — dapxy;

6) ¢ = £f — 201 — 23 — 4%, + 41Xy + By

B) ¢ = 3¢} + 4x3 + 5x3 + 4xxy — 46Xy

4, Kyitunarn ksajpatuk (OpMaiapHu HOpMan WaKara KeATHPHHT Ba GyHRal
waKara KeATHDYBYH MAXCyCMaC YHSHKAH aIMAWTHPHULAADHE TOMHHI:

a) f = x —2x.x, + XaXy + 4%3;

6) ¢ = duryxy — Bxyxy + Bxyry;

B) § = ix} + 2ixyx, + 4i (1 4 O 05— ix3.

5. Ywby xaxukuit ksagpaTHk ¢opmanapaai Kaiicunapu aHHK Ba Kalicunapu
2HUKMAC SKAHHHM KYPCATHHI:

a) f=2x} 4 201x, + 243 + 20305 4+ 20905 + 2455

6) ¢ = —x% + 2x1tp— 263 + 2y %y — 24%;

B) ) =4x] —4x1,— 43,
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§ 50. Kynxan Tymynuyacu

AareGpa hannna MyXHM YpHH TyTram Tymymdgara yramus. By
60642 Kynxaimap XaKuaa TyliyHua GepuG, yJapHHHT OOIUIAHFHY
XOCcaNapHHH YpraHum GuaaH UyFyalaHaAMHU3.

P counnap Maigonu Gepuarau 6yacun. Xap Kanjaifi com Kufi-
MaTiapHn Kalya kuiyBud y3rapyBuH (HOMABJAYM)HH, MacaniaH,
x Guaan GenrunaG*, Kyfiujarn Kypuuuimra sra GyJaran uponanap-
HH XOCHJ KHIaMu3:

x4 @t @ Gug X+ aa 1)

Bynnait udonana ay, @, @, ..., @, cosaap P mafinonuunr
sqeMeHT/aapunad  ubopar G6yaca, wudoOmAHMHT V3u P maidon-
Odazu  Kynxad pefiunanu**. Bynaa n —mauduit 6yamaran GyTyu
COHAMP; o X", @y x"~Y, a,x""2% ..., @, ,X,a, — KynXaaHuHD
XaAaapu, dX" —KYIXaiHUHT 6010 XaAH, @y 5CA 0304 Xax
ne6 atanamd; @, @y, ..., @,— KyNXaiHuur KosduuuenTIapH,
ay9ca 6om kospdunuent nefimnans. (1) Kynxam X HUHT Ka-
mafiud GopyBun japaxanapu Gyiiuua &3uaran. Kynxaiu x HEAT
opTH6 GopyBum napaxajiapu GyAHua xaM €3uUI MYMKHH:

At G X+ oo+ @t ag

EKu
ay+ agx +a,x® 4+ L axn. 2)

By cynrru kynxanna a,— o3ox xan Ba a,— Gow Kosddunuent-
zup. (1) xynxasna a,+ 0 xu (2) xyuxaana a, +0 xonza, Kym
Xal r-japaxanu kynxan ae6 aitunanu. [emak, 7n-gapaxanu
(1) xyuxan Gepuaran Gyaca, an6atra @, # 0, JeKun Koiran KO-

* Varapypunun Gomka xaph, macaxad, y, z, £ ... Gunan xaM Gearmaam
MY MKHH,
** Baban mapcaukaapna P mailion ycrama Gepuaras Kkynxan ne6 afitmaanu.
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sddunuentapian G6ab3unapn 8KH XAMMACH HOATA TEHT Gyauwna
Xam MymkuH. Macanan,

5x%—2x% + 4
PamHOHAK COHAAp MafifoHuaarH 3-1apaxand Kymxaf. Lynuuaraer,
V3x7—0,8x + x
XaKUKHA cOHnap MafgOHHAArH 7-Aapaikanu KYnxat,
§ i (1 =30 22 4 50
3ca KOMIVIEKC coHzap Mafnondaard 10-mapaxann KyIXajaup.

dcaarma, Kospdunmentaapu coxnappan n6opar xap Gup kynxaz,
BHI OXMDTH HATHXAJd, KOMNAEKC COHNAap MafJoHMMarH Kypxaiun
u@ONaNAHAM, YYHKA KOMILIEKC COHIap MaliloHM ¥3 HYNra XaMMa COHJapHA
onani.

Kynxaanapuu guckaua f (x), ¢ (x) &xu ¢ (x) Ba wynra yxmam
maKaid GearuaaiMus.

1-Tabputh. Xaumua G, ai, a, ..., @, Kodppuyuenmarapu
Hoaza menz Oyacan Kynxad HOAb Kynxad deduradu. Jlemax,
Gynnafl Kynmxay & y3rapyBUMHHHT Xap Kawgait xulimMaruja Hosira

TEHT:
f@y=0

Aeap ay, ay, ..., a, Kodppuyuenmaapian axaran Gum-
macu Hoaza m2xz GYaAmMIca, KYnxad Hoamac kjnxad de6 ama-
aadu. Keinupok (§ 58 ma) n-71apakaid  HOAMAC KYOXAL X HUHT
dakat 6ab3u KaAMATAAPUAICHH] HOACA TeHr 0§aa6, KOoJArau K-
MATJAPHHHT XaMMACHA1 HOAIAH (j)_lpl(llﬂ SKAHAUTUHHA KypaMﬂS
(macanau, x* —5x + 6 Kynxai X =2 Ba X =3 KulMariapiaruna
HOJITA TEHT).

Arap 4, %0 Ba n=0 6yaca, f(x) kyuxan f(x) = ax®=a,
KYPAHAUIHA OMALM BA HOMMH UM NapPaKalu Kynxal Ae6 ara-
nanu. [ewak, P Mainownard HOMMHYM AAPAKANd KYOXaj— Uty
MaliIOHHHHT HOAIAR (PapKIM SaemenTuian w6opar. Arap f(x) —
HOAb KynXandu udosanaca, f(x)=0; HoaMac Kyuxaauun GUALHP-
ca, f(£)#0 6ynaau. Iynnai Kuau6, f(X) HUHT HOAMAC KYIXaj-
aurkey f(x) % 0 6unan ndoganam MyMKHH.

Duay P MafiA0HAATH UKKA KYNXAAHAHT TEHIJIHK Ba TEHICH3-
MUK TyWYHYacHHH Gepai/ink.

2-Tabpud. P raindondazu uxxu:

F(x)=ax+ax 14 ... +ax+a,

* f(x) KYnXan x muHC xaMMa KuiiMaTiapupa a ra Tedr Gyace, f(x) akwau
a ra TeHF JCHHIaH Ba f(x) = 4 KYpuHHIIAZ E3UNAIK.
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Ba
@ (x) = byx™+ byx"V 4 by x4 b,

Kynxaduune moc Koddbduyuenmaapu mews, aBHE Gy =b,,
ay=0by, ..., a,=0b, 6yarcandacuna, 6y rxjnxadrap mene de-
dunadu.
Kynxaanapuuur TeHraurd f(X) = o(x) KypuHWwaa &3uranu.
Arap f(x) xynxaauuur akaaam Gurta KOsQQHUHEHTH @ (X)
KYTXaAHUHT MOC xo3(p¢unuentira Tesr 6yamaca, 6y Kynxaa-
Aap TeHrMac Xucobnawaiu. Macanan, pamdoHas CoHaap Mail-

JOHHAArH
fX)=2x*—4x®+ x—9
Ba
@ (x) =24 —4x? 4+ x4+ 1

Kynxainap TeHrmac,

Kynxaanapuuer TeHICUSAMTH, oxarha, f(X)= ¢(x) maxiaa
Eauanu®,

By rmaspudra mysodux, Hkku f(X) Ba ¢(X) Kynxax TeHr el
Gepuaran 6yica, yJapHHHT MOC KOS(D(UIUERTIApPH TeHr 1e6, ak-
CHHYA, KYNXaanap Tenrmac jefiwaran 6yica, yaapaad GHPHHUNHT
aKawi  6uTTa Ko3(hHUIHEHTH HKKHHYIUCKHUHT MOC KO3(HIHEnTHIA
TeHT smac 1e6 TylIyHaMH3.

f(x) kynxamua x ysrapysuura o Con KuimaThu Gepcak, f(x)
MabJyM COH KulMaTHH Kalya xuiaiu, yuu f(a) wakaa Gesiru-
aaimus. Jlemax,

fx)=aw*+ax™+. .. +a, x4 a,

Kynxania X =a jJecax,
f(@)=a@"+ap@ + ...+ a, 2+ a,

xocuan Oyaamu. Kypamusku, f(x) Kynxam X y3rapyBUHHHHT
@yuryuscuoup. Wy cababau, f(x) kynxax 6ymyw payuonas
@ynryus 1e6 Xam arananu.

§ 51. Kynxannap Guaan Gaxcapuiaqwran amaniap

dnementap anreGpajaH MabAyM Koupanap Gyfinua P mai-
JOHAATH KYNXAJM4DHH KYIHII, alMpHII Bd KYMAATHPHII MYMKHH.
Byunnr natnxacuza sna P MaliiOHAaTH KYNXaiaap BYKyAra
XeJajiy, UyHKH aliTHATaH amMasaapuy Oaxapuinja, 6us Kymxaniap-
HUHT KOS(Q(HIHEHTIADHHH, ABHH P MalilOHHHHD 3/]eMeHTIaPHHH
Kyuwamus, aliupamus pa Kynairupamus Ba, uy cababau, BYKyIra

* Bynnau «eiiun, Kyaalamk yuyw, = Ba # GeArmA3DH YpHuNA = Ba +
Y yuy
GearHAapHH HULIaTaNH3,
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KeJyBUM KYNXaAngpHuHr Kos(duuuentiapn cudaruna sna P mafi-
JOHHHHT 3/EMEHTAAPHHH XOCHX KHIAMH3.

Kynxaanap HuruiJHCHHMHT NapaxXacH—SHI KaTTa Aapaxanu
KYUIHAYBYH KyNXan JapaxacuiaH KaTTa sMac; Kynxaiaap Ky-
MABTMACHHUHT Aapaacu — KYmaidTHPHAY BYM Kynxaanap Aapaxa-
JNAPHHHHI AHFHHHCHTA TEHT.

DaeMenTap aare6pasan MabAyM Koujara MyBobuK KynXaaHu
HOZMAC Kynxaiara OyAMII XaM MyMkud. Byauw xoaaukcus €xu
KOMAMKAH Ga)kapuJuird MyMKuH. Byaunma Ba xoaamg siHa my
Mafitongarn Kynxaanapeu Hdojananad.

§ 52. KynxaasapHuur GYauHRLIN

By maparpadaa kynxannapeunr G§umHumrura noup Gup Heuta
TeopeMaHu ucGoraanMus.

Tabput. Azap P maitdonda Gepunzan f(X) 8a g(x) kyn-
Xadzap yiyr jua mandonoa:

) Fx) =g (x) h(x)

menzAuUKHI KaHoamAanmupysun h(x) KYNXQOHL monuur MyHs-
Kun 6yaca, f(x) xynxad g(x) xynxadea Gyrunadu sa g(x)
Kynxad f(x) xynxadnune Gyrysuucu oeiuradu.

Teopema. (Koamugan 6yauw arropupma.) P aaidondazu
xap kaicu ukkuma f(x) 8a ¢ (x) # 0 kynxad yeyx, yua Mak-

dowrda
F(x) = (x) g(x) +r(x) 3)

MERLAUKHE KAROQMAQRMUPY6Lu Oupdan-Oup q(x) éa r(x) kjn-
xadaap masxcyd sa Oynoa r(x) nunz dapascacu 4 (x) HitHe
dapasicacudan Kuwur 0yiadu.

Hc6or. 1. ABBan (3) TeHIMIMKHUHT MYMKHBANTHHM uCGOTAAf-
Mu3. Arap f(x) Hunr gapaxacu ¢ (X) HUHD Japaxacnias KHIHK 6§a-
ca, ¢(x) =0 Ba r (x) = f(x) kyuxasaap (3) TeHrAHKHH KAHOAT-
JAHTHpAAW, BA Iy Ouaam Oupra, r (X) HUHTr AapamxacH ¢ (x) nHu-
KuJau kuuuk 6ynanm.

Arap f(x) wuur napaxacu ¢ (x) nmkwias xuunk OGyamaca,
f(x) mn ¢ (x) ra 6yan6, 6yauumaza ¢ (x) mm Ba KoaamKAa r(x)
HH XocHa xusamus. By Bakrma xam ¢ (x) Gyaumnma Ba r(x) goa-
JHK () TeHTAMKHU KAHOATAHTHPAAM BA r (X) HHHT Japaxack
¢ (%) Humr Japamacujiad Xap BaKT KMUHK Gyaanu.

Mawaymkn, wkkaza xoama xam, ¢(x) Ba 7 (x)— xyamu P
MallloHAary kynxasapan udogaaniu.

IL unu, g (x) Ba r(x) KynxairapHuur GupAan-GUpANTHEY HC-
GotaaliMus. ¢ (x) Ba r(x) Zan GOWKA, TEOPEMAHHMHT WapTUHA
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KaHOAT/IAHTHPYBUM fHA MKKHTAa q(x) Ba ry(x) Kynxammap mas-
Kyn ne6G ¢apas KuAalaiK, y Xoaaa

F(x)=2(x) g (x) + r1(x) “)

TEHIJIMK XaMm Gamﬂpunanu.
(3) Ba (4) naw KyAujgaruHE XOCHI KuUJAaMU3:

¢ (x) ¢ (%) + 7 (x) = ¢(%) 02 (x) +r1(%),
7 (%) = ri(x) = (%)lg: (x) — g (N} (5)

Cyurru TeHrauK r (x) —r,(x) HuHr ¢ (X) ra GyJAuHMmEHK
xypearain. AMMO, 7 (X) — 7y (X) HHHT papaxacH ¢ (X) HHHT Jna-
paKacuaaH KuYHK GyJarauu yuyH, (5) Tenrauk r(x) —r, (x)=0
Oyarauparusa ypurau 6yaamu. by saxria (5) nam g4(x)—gq(x)=0
kean6 unkanu. Jemax, ¢;(x) =q(x) Ba r (x)=r(x).

Xycycni xonza r (x) =0 6yaca, (3) Tenramxiau:

Fx) =¢(x)g(x

BYMKyAra Kexagu; Gy sca f(x) HuHr ¢ (X) ra GYAHHHIDHHH K§p-
caTanu.

ByTyn comnapuunr 6yamHum Xoccanapu KyUXannap yuys xam
ypunauaup. Bysapuu kyspan keunpuG yrailamk. Bus Xosup Ba
OGyHnan xeiun Gnpraauiia TEKIIMDHJAAMMIAH KYMXaAJaDHUHT XaM-
Macund Gurta P maiinounard xyuxamiap ae6 ¢dapas sramus.

1% f(x) rkynxad ¢ (x) kynxadea, o(x) aca ¢(x) kynxadea
6yaunca, ;(x) kynxad . (x) 2a xam 6yarunadu.

HMc6ot. f(x) nmdr o(x) ra Ba ¢(x) muar ¢ (x) ra 6yau-

HH LK
F®)=¢(x) g(x) Ba ¢ (x) =¢(x) £ (x)
Tenrankrap 6uian udonanaHagu. By TeHraukaapaan

F(x)=1(x) g (x) (6)

xocna Oyaaan, Gyuna q(x)=/4(x) g (x). Cyurra (6) teuraux
f(x) HHHT ¢ (X) ra GYMHHAIUAHK HCOOT/IAMITH.

2°. f1(x), fo(x), ©.., fn(x) Kynxadraprune xap xaicucu
@ (x) Kynxadea GyruHca, YAQpHUHZ AARe0PAUK LUFUHOUCU XM
¢ (x) 2a 6yaunaou.

HcGor. Uaprra myBodu,

Fi(%) = ¢ ()qa(x), fo(¥) =0 (%) go(x), . .+, fu (%) = ¢ (%) ().
By Tenrauxaapsn xywcak éxu afiupcax,
Ji®) 2 () £ fr ()= (x) g (%) (1)

xeau6 uwnkamd, Oymaa g (x) = g1 (X) & ¢a(X) £ ... % gulx).
(7) Tenrsnx xoccaumu uc6ornaiiau.
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3% f(x), fol®), ..., fn(x) rynxadsaprune Ouponmacu
¢ (x) Kynxadea 0yaunca, YAGPRUKZ Kynaimmacuy Xax ¢ (X) ra
6yauHanU.

HcGot. Macanan, f;(x) xyuxan ¢(x) ra 6yanuagu Aefauk:

Ji(x) =2 (x) g1 (x).
By renrnuxnan

F1(®) o (%) o S (2) = 0 (%) g (%) (8)

xocua 6yaanu, 6yuia g (x) = fy(x)...fm(x)q:(x); (8) Tenraux
XOCCAHH TACHAHKAANIH.

4°, f1(x), fal(X), ..., fu(X) KYRXQONAPHUKE Xap Kailcucl
@ (x) 2a Gyaunca sa g,(x), & (%) - ., gu(X) uxmuépuii xyn-
Xadaapru 6uadupea,

Fi(%) 8u(%) £ fu(%) €2(%) £ & fu (%) € (%) 9)

anzebpaur Gurundu ¢ (x) ea 6yaunadu.

Hc6or. 3°xoccara acocan, xap xaiicu f;(x)g,(x) kynairma
¢ (x) ra Gyannanu; 2°-xoccara MyBoduk, (9) Hurnuan xam ¢ (x)
ra Oy/nHazH.
© 5% Hcemanzan f(x) xynxad xap xandai woiunwu Japasca-
au kynxadea 6yauraou.

Arap ¢(x) =a+0 HomuHuUN JapaWanu UXTHEPHE KymxaL

6yaca,
. fx) =a-q(x)

TeHIIRK Xoccanu ucGoraaiiam, 6ynia ¢(x) =a~'f(x).

6% f(x) kynxao ¢(x) 2a 6yaunca, as(x) 2a xax 6yruna-
Ou, 6yHOQ @ — UCMAA2QH HOAURL 0aPAdCari KYNXao.

HcGor. f(x)=9(x) q(x) man f(x)=ag(%)-atq(x) 3o
cut Gyaanu.

Xyeyenit xonga f(x) =0 y3-ysura Gyauuranu yuys, af (x)
Ta Xam GyauHagd.

7° f(x)#0 ea ¢(x)+0 xjnxadaap 6up-6upuza 6jrunca,
yaap Cup-6upudan yaeapmac a0 Kynadmysuun OUAGHIUHA
dapx Kuradu.

Wcb6or. Ulapr Gyinua

U f(®) = ¢(x) qi(x) Ba ¢ (%) =f(x) g2 (2).
DBy Teurauxkaapian

Fx) =f(%)42(x) 01 (%)

1= q,(%) g2 (%)

XOCHX 6Fnamn. CYyHrra TeHIIHMK gy (X) ¢y (X) KymaliT™MaHuHr HO-
JMHYM A@PAaXKanu KYnxXajira TEHT SKaHMHM KypcaTaiu; 6y xoa aca

&Ku
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g, (x) Ba ¢y (X) HMHT Xap KafCHCH HOMMHYM JAapaxaau KYmXaiuu
udosanaranjaruna 103 GepHIIN MYMKHH; AeMaK, Gy (x)=a +0 sa

9 (x) =af(x).
§ 53. Iskann aaropudmMu. IHr KaTTa yMyMHA OyayBum

Bytyn coniap yuyH Mabaym Gyaran JBKIMA aAropupmu ba
YHUHT HATHXKAZAPHHUHT KYNXaisapra xam TaTOHK STHJIHLIHHH K-
pu6 yraitiuk.

f{x) # 0 xynxaguuar napamacn @ (x) 0 Kynxaawmer Aapa-
sacupan xuunk smac ne6 dapas kunamus Ba f(x) nu ¢ (x) ra
6ynamn3. Xocua 6yaran Gy/anuMa Ba KOJAMKHM, MOC paBHIIAQ
g1(x) Ba ry(x) Gunan Gearmnaiimus. Mabaymku, ry (X)HuHr lapa-
JaCH @ (X) HUAT fapaxacuian KWuHKaup. DHau ¢ (x) mu ri(x)
ra 6§Aub, GyaWHMA Ba KOLMMKHH (,(X) Ba ry(X) opxarn Gearnu-
nafimua. SIna 7, (X) HEHD MAPANACH 7 4(X) HUKHAAH KUYHKIMTHHU
aBTHGOpra 0aub, 7y (X) HE ro(x) Ta Gyramus; Xocun Gyaraw 6y-
JIMHMA Ba KOJAMKHH g (X) Ba rs(x) Guran GeqrnaafiMus Ba X. K.
YMyman xap Oup KOMAMKHH YHAAH KeHWHIH KOIAHKKA Gyaamus.
Hatuxana aapaxanap xamaiunb Gopysun:

(%), 1o (%), ra(x), re(x),

KOAMMKAAp BYKyAra Kedaad. By KOLAMKIapHUHT COHH aibarra
YeKAWMp, YYHKH yAADHUHT 1apaxajap xamaiiuG GopyBuH (e~
kun Mandaii sMac) OyTYH COHAAP KeTMA-KeTIMIHHA  TAIIKHA
sTajuku, Oysnail xatop uekcus G6yra onmafiau. Uy caGabanm,
OKOPUAATH Gyaum mpomeccH uewan 6Yaub, Gus myHnai rp(x)
KOJMJAMKKA KeJNaMH3KH, YHTa OJIMHTH re—1 (%) Koagug paco
Gyaunaauran Gyaaau. Hamuxana ywmGy:

F(x)=9(x) gy (x) + 11 (%),
@ (x) =11 (%) g2 (%) +7r2(x),
71 (x) =74 (%) g5 (%) 475 (%),

(10)

7pg (%) :
g (%) = Py (8) G5 (%) 73 (%),
=1 (X) = rg (X) Gt (X)

TEHrAMKAAPHE XOCHA Knaamus. Dy KeTma-xer GY/uil MpOMeccH,
onataa, Jeraud arzopudmu nehunain.

duu, KYNXaAIapHunr yMmymufl Oy/IyBYHIapu TyUIyHUachra
yTaiauk.

1-rabpud. Azap f(x) 6a ¢(X) KJnxadsaprunz UKKAAack
xam g(x) kynxadea Gyaunca, g(x) wynxad f(x)ea % (x) nunz
yaymui Oyaysuuce Oelunradu.
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Hxxn f(x) Ba ¢ (x) Xynxainuur Gup nHeua ymyMu#i GyuyBum-
JAapu MaBXYA GYJHIIH MYMKHH.
Macanan,
f)y=x+x"—7x*—x+6
B2
9 (x) =xt—5x*+4
Kynxaanap yuys

gi(x)=x-—1,
£e(x) =x+41,
g lx)=x—2,
gi(x)=x"—1,

g5lx) =x2—3x-+2,
ge(X)=xr—x—2,
gr(xX)=x—2x2—x+2

KYIXaANapHUHT Xap KaficucH yMmyMmuit 6yayBunaup (6yHu Texmm-
pub Ky puHr).

2-travpu. Azap f(x) sa q:(.zé) Hunz d(x) dan ubopam ymuy-~
Mt 6yaysuuce 6y ukku KynXaOnuwe xap Oup ymymui 03ays-
wucuza Gjaunca, d(x) 6yaysun f(x) sa o (X) Hunz 9ne Kamma
ymymuts 6yaysuucy Oeturadu.

Macanau, wxopnnary ukxu f () Ba @ (X) KyOXaaHHHT SHT
KaTTa YMyMui OyayBuucH g7 (x) = x®—2x*—x—+2 nup (rex~
WHPHO KYPHHT).

3-tabpud. f(x) a ¢ (x) Kynxadraprunz sHz Kamma ymy-
Mult  69aysuucu roaunwn dapaxcarn xynxad Oyaca, f(x) sa
@ (x) — y3apo my6 xjnxadrap Oeiusadu.

Bus xosup f(x) Ba.¢(x) KYNXajiapHUHTr SHI KATTA yMyMHit
6yaysunci (10) TeHrAHKIAPAATH SHT CYHITH r,(X) KCAAHKAAH
uGOpaTAUrHHH NCOGOTAANMUS.

Xakukaran, asean f(x) Ba ¢ (x) yuyH r,(x)—ymymui G6y-
AyBuM 3KaHuHu kypcatamus. Uly makcanma, (10) man

Th—g (%) = g1 (%) g4 (%) + rg (%) (1

TEHTAUKHK 0Ju0, Oy TeHrAWKHUHT YHr ToMoHu (188-Germarm 4°-
Xoccara acocaH) rg (x) ra 6§auHranu yuyn®, rp_, (X) HuHr 1y (X)
ra Gyaunumuny Tomamus. Yuaau keimn, (10) ma (11) zar woxKo-
puja Typra:
Fle=s (%) = Fpg (%) @y (%) 4 7 (%)

TEHTJAUKHA 0aM6, XYAAM yuma Hyn Guaan, rpg (X) HUHD XaM 74(X)
ra Oyaunuwmiunu tomamus. Lly xuana, (10)aarm Xap Gup Teur-
AUKAAH IOKOPHAATH TEHIJHKKA yTUG, HUX0dT, f(X) Ba ¢ (X) wuHr

* UyHKE 7% (x) 2 rp—y(X) Ba re(x) 6yannamm.
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rp(x) ra Gyameumuun kypamus. [Jlemax, Oy Kynxaanap yuym
rg(X) —ymymuit GyayBuuanp.

Suan, f(x) Ba ¢(x) umar wmcraaran ymymui GyayBUMCHHH
g (x) 6unan Genrunab, ywa 4°-xoccara Gunoan, (10) naru Gu-

PHHYH:
(X)) =9 (%) gy (%) =7y (x)

TEHTTUKHUHT Yal TOMOHW g (X) ra OYquHraHunM Kypamus; my
caGa6nu, Oy TEHTJIMKHMHT YHT ToMOHuzard 7y(x) Xam g (x) ra
6ynunasu. KefHuru

@ (X)) —r1(x) ga (x) =1, (%)

TEHT/AMKKA HUCOATaH XaM IOKOPHAATH MyJ0Xa3aHH Taxpopaad,
7q (X) HuHr g (X) ra Gyanuumupnn Tomammus a Xokaso. LIy xma-
na, (10)uusr xap OHp TEHIVIMLHAAH KeHHUHTH TEHIAUrUra yTuo,
HHX0AT, 7p(X) Huwr g(x) ra OyaunumEnE Kypamu3. [lemax,
f(x) Ba ¢ (x) yuyn rg(x) —aHr_ karra yMyMmHit 6¥ayBuMIMD.

Teopema. Azap a(x) kynxad f(x) ea ¢(x)nunz sue ram-
ma ymymuiz 6yaysuucu 6yaca, ad(x) xam f(x) sa ¢(x) nune
BHz Kamma Yaymui Oyaysiucunn ugodaraidu, Gynpa a— wuc-
TaaraH HOJNMHUH Japaani Kynxamu.

Wc6or. 188-Getnaru 6°-xoccara Gunoan, f(x) Ba ¢(x) xyn-
Xagnap ad (x) ra 6yanuagn, aemak, ad (x) — Gy KynxamiapHuur
yMmymuil 6yayBuncd. duau, g(x) un f(x) Ba @ (x) HMHr uCTa’-
raH ymymmil 6yayBunch secax, g (x) ra ad (x) GyJIunagu, UyHKH
d(x)=g(x)hix) nan ad (x) = g(x){ah (x)) xean6c wuxaam.

Jlemax, sur karra ymymuili 6yaysun ad(x) xypunuura sra
Gynca, O3 YHH @ Ta KHCKApTa OJaMus.

Axcunva, d(x) Ba aq'x) xynxaanapuu f(x) Ba ©(x) Hunr
SHr KaTTa YMyMufl GyayBuniapu lecak, yaap Gup-Gupunan dakar
yarapmac kynafTyBun Guaanruna® Gapk STHIUH MYMKHH.

Xagukatas, @ (X) HE 97r KaTTa ymymuii 6yayBun Ba dy(X)Hu
yMmymuii 6§aypun 1e6 Kapacax, d(x) HUHT dy(X)ra GYAMHHUIMHE
Tomamus; @ (X) ra HucGaTaH XaM mly MYJOXasaHW TakpopJa6,
yuunr d (x) ra 6yannnmuny kypamus. Jemax, 188-6ery ru 7°-xoc-
cara myBoouk, d (X) = ad (x).

1Okopuna Ga&u s~uaramsapra kypa, ysrapmac xynafTysunra
9bTHOOp Kuamaraumusjarana, f(x) Ba ¢ (x) xymxaamap Gup-
nau-GUp SHF KATTA yMyMuil O§JyBYMra ora JACHHIIUMHS MYMKUH.
Bomxaua aiitranna, ukxu Kynxaorurz SHe Kamma ymymui 63-
AYBHUCH §32qpMAC KYNALMA 61U2AHA AHUKAUK OUAQH MONUAAON.

(10) Tenraukaapsa xap Gup CyaunyBumHu Gupop COHra Ky-
naiiTHpeak, KoAAMK XaM Ymia CoWra KynaiTupuaran Gyaaam. Ma-
canad, OyauwyBuYMaapum Moc paBmmza a, b, ¢, ... cowiapra

* Slbum HonuMuM Rapamasn wynxaira Tenr Knalitypun Ciianriea.
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KYNailTHPraHNMH3/4, OXHUPLH KOMLHK abe... coOHra KymauTHpuIran
6yau6 unagu. By Ouiax, aibarta, Gy JAMHMaaap yarapamu.
Jlexun, WKKH KYTNXaQHAHT 9HT KaTTa yMyMmuit 6yayBUHCHHH TO-
HW GUAAHTHHA WIYFY/JIAaHAD SKAHMH3 Gu3 yUYH OyHHMATAPHUHT
axamusiTH Gyamaiizu; wyHaalt KuanG, KYNXaUIADHUHT BHT KaTTa
ymymufi  6yayBUACHHH ndosanafiiuran OXUPTH KOJMAHK KaH-
Jaiianp coura kynafTHpuAran 6yaub KOJaAH.

Ulynn Xam afiTHil Kepakku, GyayBuuHH OHpPOp @ COHTa K-

1
nafiTupranuMnsja, Gy/MHMa Z-rd kynaiftupuaran 6yaub 9HKanH

Ba KOMIMK y3rapmaiid.

Mucoanap

1 f(x)=xt—1 Ba ¢(x) =2x*+ x®—2x — 1 KYnxaINAPHHHT SHT KaTTa
yarywn GYayBHHCHHN TOUAAANE.

bsar. ioxopina afirammwiara Guioau, £ (x) W 2 ra kynaiitupns (6ymmut
npomec-uaa Kacp ko dduuuentiap naiino Gyamacaurh yuyn), cyurpa ¢ (x) ra
6ynamu3:
2x4—2
B ]

— X 20 X —

Sna — 18 4+ 247 - x—2 OymuRymumun —2 ra xjmaliTupawus sa Ccyurpa
GYMILAM AABOM STTHPAMHS:

I?x-" +x’_——2x—l
x+1

Bus, yarapac KyIaryBuuraua auakik Guaan GHpHuA

rx) =—52+5

KOAMMKHN TOMIHK,
Juad, (x) i 7y (X ra Gyrais (aBsaa ry (x) Hu—5 ra KuckapTHpHO):

x2—1

KetMa-er 6yauul mpOUECCH TVI I, Jlemax, nonjan (apkaun CYHITH KOA-
Ak x2— 1 6§auG, y F(X) Ba ¢(X) HMHT SHF KATTa YMyMIfit 6yaysuncHaM uPpo-

Aanaftnu.
2. f(x) =2t + x3 —Tx2— x 4-6 Ba 9 (x) x% —5x% + 4 KynxauiapHuur
sur KarTa yMmymuit Gyaysaucuui anugaaiank, BYHUHT YHYH f(X) HH ¢ (x) ra

6yaamu3:
x4 3 —Tat—x+6 5x2 +4
Xt 5x? + 4 1
A =X — 20— x +2
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®(x) Hu ry (x) ra Gyrama3:

Xt —bx% 44 X —2x — x 42
Txe— e 40k )
T —dr—Ixt 4
—4xr—2x 44

[

Ilewax, 6u3 manaran sur xatra yuymmi 6yaysun d(x) = x¥— 240 —x + 2,

3. f(x) = x4 — 24 —dx? 4 4x—3,
P(x) =205 —5x2—dx + 3

KJNXAANAPHAKT BHT KaTTa yMyMu# GJIyBUHCH TONMICHH,
F(x) nu g (x) ra Gynavmz:
_2x% —4x?—Bx? 4 8x—6 |203 —5x —4x + 38

2t —bxt—dx+3c [T 31
X0 —4x* + 5x—6

2x3 —8x2 4+ 10x — 12

T 2x3—5xt —4x +3
—3c¢ + l4x—15

(%) = —8x% + 142 — 15,

Newmax,

Summ, ¢ (x) uu rq(x) ra 6¥namus:

_6x8—15x2—12x +9 [—3x% 4 Idx—15
68 — 28x% + 30x T —ox—13
18xt —dyx +9
_39x% — 126 4 27
39. 182x¢ + 195
168
ry(x)=x-—3

Huxosr, ry(x) HH 7, (X) ra 6¥aamus:
—3x% 4 ldx— 15

Llynnait xmaub, f(x) Ba ¢(x) mumr sHr karTa yMmyuii Gyaysunca
d (x)=x-—3,

4 f)=xt+ a3+ x4 x+1,
% (x) =8x8 4 x2 4 3x—1
XYNXanAaHHNT SHI KATTa yMyMuil GYIyBUHCH BHHKAAQHCHH,
34 4 340 4 A 3x0+ 224 3x—1
~8x¢ 41 1 By =¥z

2x3 4+ dx+ 3
_6x8+ 12649
T 6x3 4+ 2x* +6x—2
T =—0x +6x+ 11

18 P Mexanxapos
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_6x3 4202 465 —2 —2x 46+ 11
6.3 — 1842 — 33 v =dx=10
—20x7 1 39x—2
205 — 60x — 110

- 99x -+ 108
ry(x) = 11x 412

22x2 —66x — 1214 1lx +12
4x ‘ 2x + 90

—i2

990 -+ 1331

990x + 100

250

Ta(x)=1
_lx+12 1

Wy + 12 [Tlx+ 12

0

Hemar, £(x) sa 9 (x) wunr our Karra yMmysmui Gyaysunck d (x) =1 6y 15,
6y kynxammap §3apo TyOAmp.

Apiana aaropudmu P Mainoniaru MKk f (x) Ba ¢ (x)
kymxaauunr @ (x) 9Hr Karra ymymuh Gyaysunch na my P maii-
JOHAATH KynXaj CHhaTHAA XOcHd CYJIMLIHHH KypcaTaiu,

Teopema. P mandondazu f(x) 6a ¢ (x) KYNXa0AapHUHE IHE
xamma ywymui 6yayswuce d(x) 6y4ca, 0y maizdorda yaap yiyu:

f(x) g (x)+o(x)h(x) =d(x) (12)
menz kKL Kakoamaanmupysu g (x) eah(x) Kynxadaap mas-

#cy0.

Hc6or. (10) maru sHr KefiMHIHIAH MATApH TYPra TeHTAHKIA
rp (%) = G-d (x) sxauunu sbTUOOPTA oG, yuu Ky#huparuda &sa-
MH3: ;

P (%) = P (%) e (%) = 0 (). (13)

slna (10) ra mypoxaar Kuaub, 613 OJraH TEHIJHKHUHMT 10KO-
pHCHJary TEHIVIHKAAH rp—y (%) HE aHUKJAAMHAS:
v P (%) = To—g (%) — T (X) Q=1 (%)
Ba Gy udonanu (13) ra Kysamus. ByHHHT HATHXaCHAA xexub un-
KajuraH TEHIMMKHW appad @ ra OyauG, cynrpa yaiard 7 p—a(X)
Ba r,_g(x) ra KynaiTupuirai KymnxaanapHiu Kuckaua gp(x) Ba
hy(x) Gunan Gearunab, ymOYHH XOCHA KHIAMH3:

Famy (6) €3 (6) + Focs () s () = (). (19)

uad, (10) garu’ CYHITH OJraH TEHTHTHMUSHUHT 0KODHCHAA
TYPYBUM TEHIMHKIAH Tj_o(X) HH anukaa, (14) ra kysmus,
pa XoKkas30. Xysaac, mry Hya GuiaH XOCHA 6yaa GOPraH TEHIJHMK-
sapra KeTMa-KeT siHa ry—g(X), Foeg(X), o0y T2 (X), ry(x) muunr
ndoxanapun Kys Gopcax Ba OyHZail TEHIJMKJIAPHHHE 9HT KelinH-
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rucusary f(x) Ba ¢ (X) ra KynafiTupuaras KYnxaiiapHu KHCKauwi
g (%) Bak(x) Gumran Gearmnacak, (12) TEHrAHK KeauG wukain.
Papmankn, g (x) Ba £ (x) xynau P mafisoniarn Kynxaiiap cu-
darupa xocua Gyranu.

Xycycuit xonna, sbun f(x) Ba ¢(x) kyuxammap ysapo Ty
6yaranna, ynapuuur d (x) our Karta ymyMmufi OYJAyBUMCH HOJRI-
UM Japaxxaau Kynxaanan uGopar 6yau6, (12) Tenraux

Fx)gx) te(x)h(x)=a
FE)r(x) +e(x)s(x) =1 (15)

KypUHHIIHN onanw, Oynaa r (x) =a1g(x) Ba s(x)=a1h(x).

(12) Tenrnuknu xocun xmammza, (10) TEHNIHKIAPAATH KOJ-
JMUKJAapruHa smac, Gaqxu GyanHManap xaM WIITHPOK stazu. Ly
cabaGau, Oy Xoxna, 2BKAHL aaropudmu Oyiinua kerma-xer GY-
AWMIAPHE  aHHK (GYauHyBumAapuu &xu CYAyBUMHM Xeu Kanzah
conaapra Kymaiitupmaii) Gaxapuim J03uM.

&xn

Muconnap

1 f(x) =x8—1Da o(x) =215+ x* —2¢—1 kynxannap yuyu (12, rcur-
JMKHE Ty3aianK, IBKAHA aaropudmura Mysopuk:

1 1
1= @00+ 2= 20— 1) (5 — ;)+ (\%ﬂ-f—);

/5 5 8 4
2t 2 1=(ge—T) (524 5)

Kypamnaku, 6y muconna Jskann aaropudMi PAKAT WKKHTA TEHEIHKHE Ge-
panu. Yaapuusr Onpruuuchra Kapab, f(x) Ba ¢(X) HUAF SHF Karra ymymuii

5 5
Gyaypunck: 7 x* — 7 SKaumHii TONaMH3, BupHHSH TCHIAHKIAH

1 1y 5 5
(xt—1)— (248 + 22— 2x—1) ’\~2*x——4-) —gB—

xocnn Gyaazu. Arap sur kavra ymymuit 6yaysunuuur ¥3rapwmac xynaiftys-
uHraya ZHMKIWK OMAaH TONMAWIMMHH 3CTAa OACaK, CYHITH Tenramkad 4 ra Ky-
NAUTHDHUI MYMKHH GYaHG, yWOYHH XOCHA KHAMH3:

4(xt — 1) — (2% + x—2x — 1) (2x — 1) = 5x? —5.

Tlema, Gynna g (x) =4 sa fi(x) = —2x + 1.
9 f)= A —x2—x+1 Ba ¢ (x) = x4 —203 —dx2 4 2x -+ 3 kynxannap
yuyn (12) Tenraniun Tysamus. DBKAUX ZATOPHPMHHH TATGHK STCAK:

X5 — x| = (xb— 2% — 4xt + 2 + 3)(X + 2) + (8x + 53 — Bx—5);
1 21 87 87
x4 —2x3— 442 + 2x + 3 = (Bx3 4 5x?—8x —5) (fx—‘;ﬁ o (*@A’ vy

813+ 512 —8x =(_87 87)(_5!2 20y

¥ty i
18
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MIKKuHYH TCHTAMKAAR f (X) Ba @ (X) HMHr 9HF KaTta ymymuit Gyaysuncn —
87 8
o EZ swan kY pusans. VKK Tenrankin — 64 ra xynalitapus, Kyfa-
Aaruua €3aMu3;
— 64 (x4 — 27— 4x3 4 2x + 3) + (847 + 5x® — 8x —5) (Bx — 21) = 87x2 —87.

Bupnnun renrankaan 848 4 5x* —8x —5 HU aHUKAAO0 CYHUIH TCHIAMKKA
Kyiicak:

(45 — X2 — x + 1) (8 —21)+ (¢4 — 249 — dx? 4 2 + 3) (— 822 + 5x —22) =
= §Tx2—87

Xxocun Gynamu, Gywna g (x) = 8x —21 pa / (x) = —8x2 + 5x —22.
Suau, y3apo Ty6 Kynxainapra AOMp TeopemaaapHu HCOOTIANIMK.

I-meopena. Azap fi(x), }2(%), - .., f.(x) wynxadsapian
xap Kaicucu o (x)6uiarn $3apo myo O§aca, yaaprune fi(x) X
S falX) oo f(X) KYnaimuacy xan ¢(x) Guran ysapo myo
oyaadu.

Mc6or. I Teopemann assan ukkn fi(x) Ba fo(x) xymxan
yuyH HCGOTaARMUS.

f1(x) Ba o (x) ysapo TyG Gyarawupan, r(x) Ba §(X) xynxaa-
Jnap MaBikyn Gyau6,

fix)r(x)+e(x)s(x) =1

renrauK Gakapuaand. By TeHIIUKHHHC HMKKaza TOMOHHHH f ()
ra kymafitupu, ymOyHH XOCHA KHJIAMH3!

Fr () fo () 1 (%) + @ (2) f5 (6) 8 (%) = fo (%) (16)

Arap f,(x) f, (x) Ba @ (x) HuHr oHr KaTTa ymMyMuil GYyaAyBUHCHHH
d (x) necak, (16) HMHT uam TOMOHH Ba, NEMAK, YHT TOMOHH, S'BHHI
fo (%) xam d(x) ra Gymumamw. Llynmait xuano, folx) Ba o(x)
yuyn d (x) — ymymufi 6yaysunanp. Jlekus, f,(X) Ba ¢ (x) y3apo
Ty6 Gyaranm ca6aGam, d(x) =1 neram marTmixara kexamus. Jle-
mak, f; (x)f, (x) Ba o (x) ysapo Ty6 ska.

11" Duan, fy(x)f,(X) Ba f3(x) Hunr xap Kaficuen ¢ (x) Gunan
§3ap0 TyG GyJranu yuyH, I0KOPHAArH ncGOTra acoca, fy (%) folx) X
Mfs(x) KyfafTMa Xam o (X) Guian yaapoTyGaupsa X.K. Iy my-
J0xasann AaBoM 3TTHPHG. [ (%) fo (%) ... fa(X) Ba @(X) HuHr
y3apo TyOGJIHTHHH TONAMU3.

2-meopema. Azap f(x) 8a ¢ (x) ysapo my6 6y4u0, f(£)g(x)
Kynaimma ¢ (x) ea 6yaunca, g(x) Kynxad ¢(x) 2a 0yruraou.

Hcoor.

flx)r(x) +2(x)s(x)=1

FeHTIHK §prpan. By TeHIIHKHHHT HKKH TOMOHMHH g (xX) ra ky-
nafiTroub, ymbyHu XOCHA KHAAMH3:

FR @ (x) +¢(x)g (X)s(x) =g (%)
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CYHITH TEHTJHKHUHE Yall TOMOHH @ (X) ra Gyamurawu yuym,
YHHHT YHP TOMOMY, ABHu g (X) xam ¢ (x) ra 6yauunaiu,

3-meopema. Ysapo my6 sa roaurdudan 0kopu dapaxcaru
f(x) 6a g (x)kynxadrapnune xew Gupu uxkuniucuza 0yAunmaoun.

Wco6or. Arap, macanan, f(x) nn g(x) ra OyauHamu ZIecak,
6y KynXaiJapHuHD SHT KaTTa YMyMHull OyIyBUHCH y3rapmac COH-
ra smac, 6aiaku ¢ (x) ra teur 6yaap sam.

@ (x) HuHr f(x) ra GYJMHMACAULH XaM XYMIH WyHAal ucGoT-
JaHau.

§ 54. Kearupnaajnuran Ba KeaATMPHAMa@dAHraH Kynxaiaap

Tabpud. Azap P natidorda dapaxcacu rorza mexez 0arma-
2an f(x) kynxaduu wy P maidonda sa dapasicarapu f(x) nunz
Oapancacudan kuiux uxxuma g(x) eéa h(x) xynxad kynaim-
macu cugamuda ugodarau (KYNQImMmuaza KeAmupuuL) MyMKin
oyaca, f(x) nu P maiidonda xeamupuraduear Kjnxad Oemmus.

P maidonda dapascacn Hosea menez smac f(x) kynxaouu
6yrdai kynaimma cugamuda ugodarauw (6ynoai Kynawmmaea
Keamupuw) MyMKun Oyamaca, y, P maiidonda xeamupuirmai-
duzan kynxad 0e6 amaradu. '

Macaaan, panuonasn connap magonngaru f(x)=x%+2x%+ x4
x4 1 Kynxax mwy MaigoHia KeATHPUIANY, YYHKH

X234 b+ 1= (P x+1)x+1).
Pamuonan counap maitgonusars f(x) = x* —3 kynxan sca 6y

Mafifonaa Kearupuamainn. Xagukatan, Oy KyUXajHH paIUOHAJ
COHMAp MailIOHHJA KeATUDUJAIHUTaH 1ecaK,

S (6) = g (%) 1 (%) a7)
Tenrmk Gaxapuanb, g (X) Ba A (x) uuHr Aapaxanapu 2 1aH KHYHK
Ba Kos(humuenTiapu panuoxaa Gyamwu JosuM. Jemak, g(x) Ba

h(x) Gnpunun papaxann xynxagrap Gyarauparuna (17) TeHrauk
GaxapuJHIIH MyMKuH; my caGa6au:

x*—3=(ax+ b)(cx+d)

TeRrAMK ypuuau Gyaca, a, b, ¢, d paunosan counap 6yaumu

Kepax.
CYHI'FH TEHTIIUKHUHT yHi‘ TOMOHM B3, I€MAK, Yam TOMOHU XaMm

D

x=—~§ KHAMAaTAa HOAra aflianajm, sibhH 5 —3 =0, Oynnan
b

V' 3= 4, Jlexun Gynmalh Teurauk MaBKyX OyJuin MyMKH

- b
smac, uynku V' 3 MppanuoHan coH =+ 4 Pamuonan coura rens 6y-
noamanau.
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Xap xanpait P conaap Maironnparn GUPHHYH Aapaxastd M C-
TaJdraH KyOxan—my MadjoHAa KeATHDHIMaHAHIaH KynXaimup.
NaxuxaTan, Aapax<ach 1 AaH KMYMK Kynxax ¢axat HOJHHUM ja-
paxaau Gynuiu Mymkun. Jlexus, GUPHHYM Japaxani KyMXaiuu
MKKMTA HOAMHYM Jlapaaili KYIXaJHWHI KymaiTMacu KWAHG &3umr
XY MYMKHH 3Mac.

Bupunuuan 10Kopn Aapamaau 6yaub, P Maiionna KeaTHpuHa-
wafimuran f(x) xynxan P Hu ¥3 WuMra ONTAaH KeHrpoK Maizomnia
KeATHPUAAAUraH OyAMIH MyMKHH. MacanaH, panuona’ COHIAp
Mafonuaa KeaTHpUIMaiiuran £ —3 Kymxaa Xakukuif CoHaap
MafllONHAA KeATHDPHAA[H, UYHKH

X —=8=(x—V3)(x+V3).

Ulynuaraex, Xaguguii Cconnap MafilOHMAA  KeJATHPHJAMAFJUTaH
%% + | Kynxaa KOMIUIEKC COHAAD MafifOHM/a KeJATHPHAALU:

Xt b1l =(x—i) (x4 D).

Wy ca6adan f(x) KYnxajHusr KeJNTHPHAAAUTAHIHT K
8k KeJATHPHAMAHAMTAHIMTH Xakuaa OHPOP MalIOHHH
Ky31a TYTHOTHHA TAMUDHII MYMKHH.

Kearnpuamaiinuran kynxaaiap gyfinaara xoccarapra sra.

1-xocca. Azap weamupuasaiouzan p(x) Kynxad xeamu-
puanaiduean ukkurww q(x) kynxadea 6yaunca, p(x) sa g (x)
Gup-Oupudan y3eapmac kynaimyswu OuiAHIURG HAPK KUAQOL.

Hc6or. Llapr 6yiuua

P (%) =q(x)h(x).

Byuzga h(x)—wuomunun napaxannm Kymxam Oyauumn Kepax,
YYHKH aKC X0aja p (X) KeaATupuranuras Kynxainu udposanaind.
Jemaxk, f(x) =a Ba n(x)=aq(x).

z-Xo0cca. Hemarean f(x) KYnxad Keamupuawanouzan ux-
muépuir p(x) kynxadea & 0yaunadu, ékn y, p(x) Ourak y3apo
my6 Oyradu.

Hc6or. f(x) Ba p(x) Hudr sur KaTTa yMyMufi 6y/ayBUHCHHH
d(x) pednng. Y Bagraa:

p(x)=d(x)h(x)

TeHrnK Ypunan Gyaaan; p (X) keatupuaMaiuran Kynxaiuu udo-
Janaraun yuyn, & h(x) =a, &ku d(X) =a Gyaumt Kepax.

h(x) =a oyaran Xoama, p(x)=ad(x) TeHrIHKKA Kapal,
f(x) wuwe p(x) ra G6yaanumann Tomamus [ayuxi f(X) HuEr
d(X) ra 6yauaninnan, ad (x) ra xam GyiaHUUIK KeauO unkanu].

Arap f(x) «ynxan p(x) ra Gyanumaca, d(X)=a TeHIIUK
GaumapuInILi Kepak, Oy sca f(x) Ba p (X) HMHT ¥33DO TYGAKTUHE
KypeaTtaau.
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3-xocca. Aeap fi(x), fo(X), ... fm(X) KYnxadsapnune xen
Kailcucn Keamupuanaiouzan p(x) gynxadza Oyaunmaca, yiap-
Hune f1(x) fo (%) ... fm(%) kYnaiwmmacu xan p(x) 2a 6yrun-
Maiou.

Hc6oT. 2-x0ccara acocau, fi(x), fo(x), ..., fm(x) kyn-
XaLANAapHHHT Xap Kaicucu p (X) Owian y3apo TY6 6y.auG, 196-Get-
narn 1-Teopemara MyBOGuK, fi(x)f,(x) ... fm(x) xynmafitma
Xam p (x) Guaau y3apo ty6 oyaamu. [lemak, 197-6Geraarn 3-reope-
Mara GuHoan, Oy kymaiitma p(X) ra 6yauHMaian. ‘

4-xocca. Aeap 11(x)fy(X) ... fn(x) Kynaimma xeamu-
puinaiduzan p(x) kynxaoea 6yaunca, fy(x), fo(x), -+ fml(X)
Kynxaorapuunez agaial bummacu p(x) 2a 6yauraon.

Hc6oTt. Arap /1(x), fo(%), ..., fm (%) Kynxagsapuusr xeq
xaficuc p (x) ra 6yaunmaca, 3-Xoccara acoCaH, YJAapHUHT Ky-
nafitMmacn xaM p(x) ra GyJAHHMAC BIH.

5-x0cca. p(x)—Keamupranaiduzan Kynxad 6yaca, ap(x)
Xai Keamupuamaiouan Kynxaonu ugodaraiiu,Gyupa a uc-
TajraH HOJNMHYM Aapamaid KYmXai.

Hc6or. ap(x) kenrupuiaanras 6yaca,

ap(x) =g (x) h(x)
TEHIJUK YpHHAH Gyzanu, OyHnau:
P@x)=atg @)-h(x)
xeau6 wukangm, 6y sca p(x) Huur, oKOpuia aHTHIMIIKFE MYBO-
huk, keaTupuaMaiiuran GyaAHIIKNra SULIHD.
Teopena. P naidonda Gepuazan sa dapazcacu 1 0an xuwix

Oyanazan xap Oup f(x) kjnxad wy maidoHoa KeAMupuiMAi-
Quean Kynxadaap Kynatimmacuza Ciuadu:

F &) =pi(x)py (%) ... pr(x) (18)
8a 0y édunmMa $32apMaC KYNAUMYGLUAAP2ALA ARUKAUK OULAQH
A20HAOUD.

Hco6or. Teopema kenrtrpnamaiizuran f(x) kynxam yuys pas-
wAHAMP, uyHKH Oympal kynxax Gupran-6up fyn Guaaw Kyfiuaa-
THYa TACBUpPJAHAAU:

fx)=7(x),

s’bHA EfinaMa GuTTaruHa KymaiTyBungan ubopar Gymamu.

Teopemanu KyNXa/lHUHT Japaacira HucOaTan MaTeMaTHK HHAYK-
1Hsl METOLMHE KY.1aHnG ucGotaafimus. Bupunuu japaxanu Kyr-
Xajl—xKeaTHpuamafinuran Gyaranu cababau, 6ynnafi Kyuxanx
YuyH Teopema ypuuaunup. Jlapamanapu n jan KHuMK Kynxagaap
Y4yH Teopemand ypuhau ae6 xuco6aal, yHu n-papamant f(x)
KYIXag yuyd HCGOTIANIMMH3 Kepak.

Ulynnait xuau6, Ousra n-gapaxaru f(x) kynxaa Gepmiran
6yacun (n>1).
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f(x) — keaTupuaMaiiauran  Kynxan 6§aAraH XOJqHH IOKOpHAA
kypu6 yrauk. llly cababau, f(X) HH KeATHPHJAAUraH KyIXam

zednnk. By Bayraa .
F(0) = fr(x) fo(x) 19)

TeHrAnK Gaxapuaanu,
f1(X) Ba f,(x) HuHT 1apamanapu HOANAH KATTa, JEKUH 72 JaH
KHudK 6yaranm caGabau, 6y Kynxaazap ydyd Teopema §pHHAU-
JHD, S'DHM yJap KeJTHpHAMakjuraw Kynxagrap KynafTmacura
Situnanu:
Ji(x) =p1 (%) o (%) ... py(),
Fo (%) = Pty (0 Pewa (%) - o pr ().
By ugosanapun (19) ra kyiicax:
f(x) =P (%) py 1) ... pp(x). (20}

Auaw, (20) EAUAMAHEHT ATOHATHIHHE HCOOTIAMITHHA KOJMATH.
®dapa3 guaaliauk: f(x) kynxan, (20) pas Gomka siHA KyHnzara
KeNTUPHAMARHras Kynxaatap Kynagrmacura &iduarad G6yacuH:

Jx) = a:1(%) g2 (%) ... g5 (). 21
(20) Ba (21) un TenryawTHpHO, yWOYHH XOCHA KHAAMH3:
P (X 0(X) Lo pp(X) = 01(X) o (X) Lol ge (). (22)

(22) TEHTNIMKHHHT HaIl TOMOHH Py (X) ra GyquMHrasy yuyH, yHL TO-
MoHH xam 6vaunanu. Bynaan, 199-6etnarn 4-xoccara acoca, q(x;
KYMXa/AMapHUHT daKaand GuTTacH, Macaiad, ¢, (x) xvimxam p, (x
ra GyauuaiM Aeran Hatuxara kedamus; 193-6ermaru 1-xoccara Gu-
HOaH sca

q1(x) = c1p,y (x) (23)
TeHrauKKa sra Gyaamus. By xufimatuu (22) ra xyiicak,
21 (X Py (X)L pr(X) =Py (%) 4o (%) - .. s (X)
&ku p, (X) ra KHCKaprcak,

PalX) e pr(®) =01G2 (%) . Ll gy (%) (24)
Xocun Gynand.
(24) TeHTJMKHWHT uam Ba YHT TOMOHU g(x)=%’% Kynxan-

HUHP KeJATHDHIAMAHAMraH Kynxaaiap xynafirmacura @Rwammuaan
ubopat; g (X) KyuxagHuHT JapakacH HOMAAH KATTAa BA /7L JAH Ku-
UMK 3KaHUHW 9bTHOOpra ojcak, hapasumus Oyiuua, Oy Kymxan
YyuyH Teopema Tyrpu, sbHi (24) &fiuama ysrapmac KynaityBum-
Jlap aHUK/AMTHAA ATOHAMP feTaH XyJocara Keaamms. bowkaua ai-
raima: r—1l=s—1 éku r=s Ba

€19z (X) = €ip, (x), g5(x) =3P (%), ..., 4r (X) =, pr (%), .
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By rtenramnkaapnu (23) Guaaun Gupra onuG, ymoy
T=s, g () =anx), (X)) =60y (x), ..., 4 (X)=6,p,(X)
HaTIxara KeaaMmu3, GyHaa ¢, = c7'c,.

deaarma. (20) Sinamana Gan3n p; (x) xynxaanap Gup mewa Mapra
TaxpopaannIK MyMKiH. Macanan, p, (x) Kynxan a, Mapta, pa(x) Kynxax oy
Mapta, ..., HHXOAT, #(x) KYIXak a; MapTa Takpopaaca, (2U) ituima

F) = a-py (Dpp (X ... pi (X)

Xy pummi onagm, 6yna xamma P(x) Kjuxajnap Xap X, a— jarapmac
con*, .

§ 55. Kappaan KynaiTyBUMAapHH axcpaTHil

Tavpud. Azap f(x) kynxad o'(x) ea Oyaurub, aexux
o\(x) 2a 6yaunmaca, ¢ (x) kynxad f(x) nune @ Kappaiw Ky-
naiam ysuucu deiuradu**.

By Tabpudra acocan, f(x) Kynxamuu

fx) =9"(x) g(x) (25)

maKaza TACBHPAAW MyMKHH, GyHAAa g (X) Kkymxag ¢(x) ra 6y-
AMHMAlAM, YyHKA ake xoaja g (x) = ¢ (x) & (x) uponanu (25) ra
KyHu6, ywoyHa XOCHI KUJIaMmu3:

Fx) =g (-1 (x),

6y sca f(x) munr ¢ (x) ra GyaMmELEEE KypcaTALM.
Macanan, f(x) =x°+ x'+x*—x*—x—1 xynxag yuys
@ (x) =x*+x+1 uxku Kappaau KynmairyBunamp, uynxu f(x)
wynxan (x®+ x4+ 1)? ra Gyaudany, gexun (x* +x+41)% ra 6y-
auaMaian. Bus f (x) = (x¥+ x +1)* (x —1) ra sramus.

F(x) =xt 42554 2x* +3x — 2 yuyn 9 (x) = x4+ 2x—1

6up kappanu kymafitysun, sy f(x) = (£°+2x —1) (x +2).
fx)=5(x—4) 2xP - x —1)° (2 + 1) (x* —3x" - 1)°

Kymxan yuyH 9(x)= x*—4—TypT Kappaiu Kynafitysu, ps(X) =
=2x%4-x — | —yu xappanu KymafTyBuu, 95 (X)=x+1—Gup
Kappa/nH KymafTyBun Ba ¢4 (x) = x* —3x° 41— Gew kappanu Ky-
NaHTyBYM SKAHJUTH DaBIIAH.

* (20) &imamana Oup-Ompuian Jsrapmac KymaiiTyBumnap SuianruHa dapk
KWiraH Kynxannap Maskyn 6yirania ¢ xynaéitysud naino Gyaanu.

** Tabpudaan ¢ (X) — HONMHYMIAH OKOPH laPAKANH KYNXad SKaHIMTH K¥-
PHHAIM, UYHKH ¢ (X) = a 6aca, f(X) KJNXad ¢ (¥) HHHL WCTAAraH jAapaxacura
OyaAuHAD 5AH.




[image: image199.jpg]w2 VI BOB. KYTIXAINTAP

Teopema. Azap xeamupuamaiduzan p (x) kynxao f(x) xyn-
Xa0 yuyn o Kappaau xjnaimyewn 6yaca, yHune f'(x) Xxocura-
cu yiyn 0y p(x) kynxad (e—1) Kappaau kjnaimysu 6yradu.

Mcoor. Tappudra Gunoan: .

fx)=p"(x) g (%),

Gynga g (x) xynxax p(x) ra Gyanumaiaun. AnanusaaH MabayM
Kouna Gyiuua f (X) HUHT XOCHIACHHH OJAMH3:

Fx)=ap™" (x)-p (x) g (x) + p*(%)-8' ()=
=0 (%) [2p (1) g (%) + p (%) g' ()]

Kapcnap wumnaru ituenngu p (x) ra 6yaunmafinu. Xakukaras,
6y tvrnngunn f (x) Gudan Gearmaacak, p’ (x) g (x) =a1h(x) —
—a1pix) g’ (x) Tenrank xocua 6yxanm. p’ (x) sa g (x) aipum-
aiipum p (x) ra G6yanumaranu yuys, 199-Gerparn 3-xoccara aco-
can, 6y KyIXainapHusr xymafitvack Xam p (X) ra OyanuMaizd.
Yur Tomowaarm  HHFMHAMHMHT —oa~lp (x) g7 (X) KYWHAYBUHCH
p (x) ra 6yaunanu, arap o~1k(x) xymmaysun Xam p (x) ra 6y-
JIMHCA, TEHIVIHKHUHT YHT TOMOHHM Ba, JeMaK, 4yal TOMOHW P(x)g(x)
XaMm p(x) ra Gyaunap sau. Lllynpall xuan6, A(x) xynxaa p(x)
ra GyauaMaiin Ba f (X) = p* " () h(x) TEHTIMK TEOPEMAHH wHC-
Goraaiau.

By reopemanan f(x) mmur 6up xappamm p (X) Kymaiitysuucu
f (%) xocuna yuyH KynaiTyBud SMACAHTHHH KYpPaMu3.

Buan f(X) KYOXapHEHT KAPPAIM KYNafiTyBUMIAPHHH AXPATHLI
MeTOAM GuAAH TAHHIIAMU3.

Papas gmaaiank: f(X) Kynxan Keardpuamaiiurag xynxaiaap
KynafitmMacura xyfuaaruya €iauarad 6yacun:

F(x)=app () py () ... py(x). (26)

By &iimamanarn xaMma GUp Kappaau KearTdpuiMafiguran Kym-
XaMapHuHr KynaiTvacuuu G o OpKaaH, OurTajan (AbHu OHPHHYH

Japaxanu KuinG) OJMHPAH XaMMa HKKH Kappaju KeATHpuiMmafiiu-
TaH KYUXaAlapHHHT KynadTMackuu O , OpKay, GUTTafaH ONHHTAH
XaMMa yu KappajH KeJTHPWIMAiAurad KynxaujapHuer xymaftma-
cunn O 5 opkaau GearmaafiMusd Ba XOKaso, HUXOAT, KeJTHPUIMal-
JMraH KYmxagiap OPACHAA SHT IOKOPH § KAappadd KYNXaaJapHHHT
6urragan 0aub TYSWIraH KyIa#TMACHHU @ s OpKaan GesryiaimMus.
Arap &iunmaga G6upon K xappanu Kynxamrap Oyamaca, %‘k=1
ned xucobnaitmus. Wynaait kuauG, okopuaara &fuima
fN=a X+ X X3 Lk

KJPUHUIIHH OJIaxH.
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Macanan, f (%) KYIXaIHHAT KeATHPHAMAMAMIaH Kynxainapra
&ftnmacu:

Flx) =4 (2 =3)%x —1)(x —2)(3x* + 1)°(2x* + 1) (x + 7)®
Gyaca, Gynna
Li==1):-(x—2), L,=1, Lr=+-3,
=1, 5= B+ +]), L =1, @=L, & =%+7
6yaazn. Jemax, 6y Mucoaia:

flo=4 & L+ T+ L+ T LT

f(x) munr (26) cfimimacuzarn Xap Gup p,(x) xymadrysun f'(x)
Xochaa yuys GuTta KaMm Kkarpaad kynaitysum Gyaamu (loxopmaa-
i Teopemara myBoduk). Ly ca6aoan, f'(x) yuyw ¢(, Kynai-
TyByd Gyamaiin, _(32;‘2 aca GMp Kappaanm Kymifitysun, %,—ux-
KH Kappaau Kynairysdu 6yJaaiu Ba Xokaso. Hemak:

FO=ea L 3L . Litalo,

6ynaa ¢ (x) Guiaw Xocuaararita Xoc, sbHU f(x) ra xupmaiiu-
PaH KyDafiTyBuMJAPHUHT KYMaiTMacuHu Gearnaaiuk.

f(x) Ba ' (x) nunr sur xarra d;(x) ymymuk 6yaysuncu—oy
MKKH KynXax yuyH ymymuii Gyarai KynaidrysuuJapAaHTuua Ty-
suzanu. 1y cababan:

dw=a Ly Xi...X

Xy/ulH 10KODHAATH MyJoXasani Takpopnad, dy(x) HHHT XOCH-

nacH:
i =a Lo ... L a®

KYPHHMIITA STA AEran HaTRAKAra Keaamus; dp(x) sa d; (x) mnur
SHI KaTTa yMyMuil Gyaysducu sca ymoyaan ubopar:

dy=w gro L. LT
Cyurpa d, (x) Ba yHuur: i
dyx)=a Lo Lt X Tloalx)

XOCHAACH YHYH SHT KATTa yMmymuit 6§ayBuu:

d=a Lo Ll T
sKaunHu Tomamus pa xokaso. LIy #ya Guxas, sur oxupaa,

dey(x)=a. € sBa d(x)=1

KYynxaajapra xeramus.
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Ouau, ywby HHCGATAAPHHM Ty3aMU3:
E=am=¢ L& L s X o
Empg=a L hn o Lo L
Ea=,%z—3=a‘ Zs

d
Eean @
_ G (x) _
£="7 [
Harmxana, xappaau Kynalitysynrap xyfiuzarnua axpanamu:
E E, E
F:=3Cx E:;“Q'z,»--,gj Lsv Es=L,
Mucoa

S(x) = x4+ 10 —3x?—5x —2 yymxanmanr Kapparm kymaiTysvnnapua
aKparailiuk ABBan xoCHIa OnaMia:
F (%) = 4% + Bx? —6x — 5.
A, Ipkaun anropudMu Epramu Guaan f(x) Ba f'(x) munr sur karra
yMyMHit 6¥aysucuun Tonamus:
At 4 Axt — 1242 —20x — 8 | 4x% 4 3!
4xd 4 3x8 — Bx2— 5x e R
X3 — Bx® — 150 —
— 4x3 — 24x* — 60x — 32
4xi4 32— Bx— 5
T 2 —six—27
o+ 20+ 1
© Hemak, (%)= x® 4 2x + 1.
1 (x) Ba d (x) =2 + 2 XOCHIAHUHT SHC KATTA yMyMuii Gyaysumcumu ms-
aaiiMns:

6x

B2 +1 x+1
T4 x X+ 1
—x+l
X+ 1
0

Bynnan: dy (x) = x + L.
Huxont, d,(x) sa d; (%) =1 munur sur katTa ymywmuii 6yayeuncu dy (x) = 1,
Byaapra acocan:

Ba IWr OXHDIA

E,
s |=E‘l=x-2,%' ,=
Iynnait Kuaus,
T =Tt L i=x—Da+ i

=L =Ey=x+1,
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§ 56. Keatupuamaciauk ajnomath
By nmaparpagia KoshduuUHEHTIADH OYTyH COHAAPAAH MGOPAT Kymxansap Gu-
Ja ulyryanaHamus. Bynlail KYNXajrtapHUHN XaMmach palMOHAl COMAAp MAiino-
HUELATH KynXaadap SKAHAHTH Mabaymaup. Lyunait xuand,
F =+ arx+axi 4.+ e x4 ax"

Kynxagnuur kosdduuuentaapn — 6yTyn connap ne6 dapas xumamna. Xamma

g, Ay, ...y Ap—1, Gn KOIDPHIHEHTAADHUHT SHF KaTTa YMyMuit Gyaysumcnun o
Guaan Gexruaaiiank. Arap ¢ HM KasC TalIKapucura YHKapeax,
F(x) =dg(x)

Xocun Gyaamm, Gyuna ¢ (x) xynxauuuur xosddmuumentaapu | nam ubopar sur
KaTTa ymyMmuii Gyaysuura sraaup.

Tabpud. Azap f(x) kynxad Kos@duyuenmaapununes vz Kamma yiymuil
Gyaysucu 1 ca mene 6yaca, f(x)— npusumus xynxad Oeiiuaadu.

Mpumutne kjnxafaapra goup ukkuta (aycc MCGOT KmaraH) IEMMaHH Kex-
THpaMH3.

T-nemua. Hixu npunumus xynyaduunz wynaimmacs Sna npurumus
K§nxadoup.

Hec6ort. Mrxku

(%)
?(x)

0 4+ A1X + agx2+ .. gy an,
0+ 01X + by XB+ L. by X7

TIPUMHTHB K¥NXajnu onamus. By kynxammapuuur f(x)e (%) kynafirMacwun npu-
MUTHB KYNXA1 SMac Ae6 ()apas Kuiaiauk. Y xomia Gywiai Kynxan Kosddmim-
entaapuknnr d jan WOODAT BHT KaTTa yMyMuii G6yaypuncu | Nah KarTa 6yiamu.
Arap p un d waur TY6 Gyaysunch jaecax, f(x) ¢ (%) K?{nxanm/mr xamma  Kos-
duuuentiapy p ra Oyaunamm. Jlexuw, f(x) Ba ¢(X) KynXainapuumr xamma
KO3(PHUHENTAapH p Ta OYAHHMAIiAH, YYHKH aKC Xoaxa 6Y KynXaanap npHMATHB
BYAMAC SIH. @p, @y, - -, Gr—; KOSHOUIMENTIAD p Ta GYAHAHG, @, OYaHHMANIH
wynuneAek, bo, by Vbs_, xo3(ummentaap p ra 6Yamunl, by Gyaumnvaiing
ne6 dapaz KuaaHAHK.
f(X) Ba ¢ (X) KyNxalJapHuHT KynaiTMacHHK

F(x)9 (%) = @by + o oo+ @abrts + @y bprs—r + oo+ Q1 bstr + arbs +
Farirbsmy b B B)XTHS L Gy by XM

KypUHHIIAQ 3RO, Kyitwaarmun Tomawws, wapt Gyinua:

Ao bprs+ oo+ g bty +8rbs +ariibs o+ 0 by @7)

Kos(duunent p ra OYmunanm, yupan tawkapw, (27) dinraHpuuuer, a,bs nan
6oiKa, XaMMa Xaaaapu xan({: ra 6yaunan; 1eMax, a,bs xam p ra GyauHumg
Kepak, YyHKM aKC Xoana (27) fmemmam p ra 6yammmac suu. Jlekun, a, Ba b
Koa(duwienTaap p ra G¥aumvarann yuyH, a;bs xam 6yaunmaiinn. Jemax,
f(x)@ (x) xynaiitma npuMuTHB SMac feral (PapaiuMH3 HOTYFDH SKal.

2-xeMma. Aeap Gymyn rosduyuenmau f(x) Kynxad paguonan conaap
Maiidonuda xeamupuraduzan Gyaca, ynu Oymyk Kosguyuenmau kynxadaap
Kynatimmacue Eliuu MyMKuH.

WCGOT. f(x) KynXan paionan comrap MailfoHHIa KeATHpHAGMEaH 6Ya-
ramu yuyH,

F() =2 ¥ @)
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renrauk ypanmuuup, Oynia -
Teln ¥ p, Oy ¢(¥) Ba (%) — pawonan KOSpPHUMEHTAN Ky
(¥) Ba ¥(x) xynxapnap Ko3

rnpczx.) L2¢ ¥ P (hdumHenTIaDHHE  yMyMuli Maxpawra keg.

1
() =70, &)= % 42 (0

xocua 6¥au6, ¢ (%) Ba 5 (%) — Byryn Kosbbmuuentan Kynxa;

1 ) Ana pHu

n:, asu;m» @ (%) B2 Yy (;) GKynan.L'lap K03 PULUMEHTAAPHHHHT dy pna .z':";‘;ﬁ"’:gﬂ"
T SHT KaTTa YMYMHI Iy BUKAA] 2
Sonsa m JayBunaapuki  KabcAIp TALIKAPHCHTA WHKapaNus. ¥

dyd.
F@) =g ()
6ynamu, Oynna g (x) Ba h(x)— UpHMHTHB Kynxannap.
dy . iy ds
—;—b-‘-—ﬁy'ryn conpap. XaKKaTaw, xap BaKr ‘JaT’
6ynga @ Ba 8 — yaapo Ty6 GyTyH coauap. By BaktAa

a
=g ek rpom,

F@ =@

Arap ¢ Gunan g (%) h (x) kynafirvanur ucraaran kodhduiumentnnin Gearn-
Aacak, oy COH § ra GYAMHHIIN MO3MM, uynKu f (x) — OYTyH KOSDHHUIHEH TN K1~
ax. Jleknn, @ Ba § y3apo TyG GYaraui yuyl ¥ wunr B Ta GYAMHHILNAR KyDa-
O losak, # con g (x) /i () KyTxal KospouUIEHTIApHAKHT yuymuil 6yayBu-
cunup. AMMO l-qexyara acocdt, g (x) h (x) — npuMuTHB kynxan 6yarand yuyH,

a
p= + 1 6yan6, i ol 4 o sannum Tonamu3. [emax, f(x) xynxammuar OyTy®

xéoacturbnuuenmﬂ + ag (x) Ba i (x) xynxansap kynaiiTmacura EfIHIE MaDIYM
¥ .

D, KEATHPHAMACIHK aioMaThil u(ORATOBUK TEOpeMAIL ucBoraaimus.
Teopema. Azap Gymyn Kos@PunuenmIL

() = ap + @k + aax® +eoe 2

KynxaOHuAz @n Gow Kosguyuenmudan JouKa xauma Kosgpuyguenmaapt
Gupop p my0 corea 6yaunca 6a 0300 xad p 2a OYAUHZAH xyoada p* ea O§AuH-
Maca, p (x) — payuoHan COHAD aidonuda Keamupuamaiiouzar 6yaadu*.
Vc6or. Arap f(x) xearupuaapurat kynxal aed (apas Kuicas, 2-nemMmara
uysoduK, f(x) HKKHTA GyTyH KosppuLHEnTIR Kynxan KynaiTmacira Eimnau:

Fx)=ghx) (28)
Gynna:
g =by+ byx+ -
f)=e+ax+..tax
Heftauk.

£(x) HBur o = baCo 0304 xaau p ra Oyamuramu yuys, p ra by &xu Co 6Y-
JuHaan, Macana, by OYAMHCHI, 6y BaKTAd Co G auumaiiu, SYHKH aKC xoaza @o
0304 Xan p* ra OyauHap M. I

g (x) nuur xaMmma ko3(puupenTaapy p ra Gyaunagu Aeb aiiTa onMaidMi3,
wyRKH, aKC Xonaa J (x) HMHD @n = bye; ma noopar oot Koshuuuents ¥ T4

-

* By reopema, 04aTA3, DitseHiTeliH a10MATH Aeb aTadaiH.
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S¥aKAD S MUy cagagam, bo by, o, by Kospduuientaap p ra GYaunus,
br 6¥aunmaspy A dtan (6ynia r < k< n). (28) Kynantmann

EE h(x)=boco + ... +.’(_hf1”'r- :bl;:c»[-;,:i ety ot bycg) xr 4

K¥Punnmga &3u6,
A =l bt b ey g, (29)

KO3dummentin onans. -

Loy by, ooy bpy Kosbuunentaap p ra Ofantrann yuyy, boer, brcp_y, ...,
bry Kymaityanap xam 6yau anu, sna r<n um SBTHOOPra  oacax, ar Ko-
Sbduimnent, avun (29) fwrninn xay OYanuans; wy caGacan b, g, XaM GYaHAm
Kepak. AMMO p ra b, pa Cy 6yanuMarany YayH, byco nunr Gy anunun MYMKHH
3Mac. Ulynnait knanG, J(x) na keatnprnaguray K¥uxan ne6 xuaran apasunmus
HOT¥rpy SKaH.

Mucoana Pl () =300 — 204 gua_y, g Kertnpyaiiguran gy
Xan, wyuk, Gow Kosdpuunentian Gomka xamma nos@zwuneﬂmap Ty6 con 2
ra Gyamuanu, ammo osox xan ‘era Gy aunmaiigg,

2. f(x) = i xl——g X2 4 3 X —1 nmnr KenTHpHaMacauruny K¥pcataiiang.

Bysmur yuyn g (x) = xo— 520 1 0, _ 15 Kynxaann onawms. By xynxay gen.
THPHAMANN, YyHKH, Gour Xosppuumentaan Gomxa Xamma kosq:qmuneumap Sra

G¥aunu6, 0305 xan 5% ra Gy aunmaiinu. lemax, S(x) = 158 (%) xam KeaTnpunmasiny.
3. Yuoy:

xP—1

f(1)=ad’~‘+xl7-’+.‘.+x+l=

K¥nxanun onaiium, Oyuna p — 1y6 con.

By xynxagra KCATHPHIAMACTHK anoMaTiy GeBocura Tat6mk sra OAMaiimus,
[IYHKH YHUHT K sbdrunentiapn xeq XaH1ait 1y6 conra Gyaunmaiinm,

* =y + 1 1an u6opar AMAWTHDHIT EDRamy Graan (%) un wakaay Yarap-

HpaMu3; \
n—
G+1)p—1 Y +pyr-iy p—(?‘)y""+...+py
(y+])=<;(y)=(y+l)_l= 3 -

-+p.

=1
= yp—1 +pyﬂ-2+ppTyp_a+

Slurn xynxanuunr Gomr Ko dunnentunan Gowka xamma KO3(huumentaapy
ra 6¥aunu6, ozon xamn P? ra Ofamnmaiiy, Hewma, v(,v)—kemnpmuaﬁanm
ynxan. Ly ca6atau, S(x) xam KeaTupuaMait i, wyigy 4KC Xoaza

S () =g ) h(x)
TO+D=gu+ g+ 1)
FO) =404, ()
cut 6¥aanm, Gy sca ?(¥) Runr KeATHpHIAMI Hu k¥pcaTaji.
Xynoca. Pauuom/lacé;n;ap Maiidonuda ucmarzan daparcaqy Keam. ; ua-

0uzan Kinyag MasoHCy
Xakukatan,

HIIHK AR

H

S =xn+4pxyp (P—136 con)

PHHHLILATH KYIXan 7 winr xeu Kaugait KuiiMaTHia xay Keatupusmaligy,
\
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Mauxrap
1. Kyitunarn KynxaamapHusr TEArAMIHH HCOOTAQHr:
a) (4 + x —2) @x —7x + 3)(4x + 1) Ba (2434 £2 —5x + 2) (4x*~ 11x—3);
6) (x%+3x+9)(x—x—12) Ba (F—25—8) (2 +4x+I.
2. YmiGy kymxantapHuur SHT KaTTa yMyMmuik 6¥ayBUACHHH TOMHHI:
) F(x) = x5 + 4x8 — 102 — x + 6 Ba ¢ (x) = 5x¢ 4 16x7— 202 —
6) F () = A5 + x4 — x5 — Tx® + 4 Ba ¢ (¥) = 5xé + 120 — 3> — Id;
B) f(x)= x5+ x¢ —x3—2x—1 Ba ¢ (x) =3 + 247 + X2 —2;
) f(x) = X0 + 2x4 — 4x3 —3x* + 8x—5 Ba () =X xF—x + 1
W F)=xt— 10241 B (M) =x—4 /TP L LAY T x ]
e F(H)=x345x2—x—58ag(x)=3x+10x—1

3. Kyiinnars f(x) Ba ¢ (x) kynxanzap yuyn f(x) g (x) + ¢ (£) h(x) = d(x)
TEHTAMKHA KAHOATAAHTHPYBUH g (X) Ba 2 (X) KYNXaANapHH AHHKIAHT:
b 28— —dx—2 Ba g (X) = X0+ AP — 12 —2x—2;

)= x5+ 8x4 x84 X2 3x+1Bag)=x44+20+x+2
B) /(%) =3x8 —2x* + X +2 B2 g(x) =" —x+ 1.

4, Yy KYIXaatapuuHr KappamH KyMaliTyBURAAPHIN aXATHA:
25— 3xt 4 4a® —4® L Bx— 1

6) F(x) = X7 — 3x 4 5x5 —Txd 4+ Tx3—5x2 + 3x—1;

B) f(x) = X8 — 4x? —16x% + 16,

5. Kyftugara RYnxajiapHHHE PauHOHal COHAap MaliIOHHJa KeATHPHIMACAH-
rHHE HCOOTHAHTT ¢

X" —pipy -+ . Ps, OyHAQ py—xXap Xun Ty COmnap:
xP —px + (2p—1), Oyuna p —1y6 coH;

f( B2+ 1
) Flx)=xt—2x+3;

L ety - N
n)f(x)fgx—gx—l-%-—gx-}»?,

) f(1) = 45— 1220 + Bx —12;

1 1 1
®) f()=gX—gBtity,
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§ 57. Unnu3 Tymynuacu

Xap xawnafi connap mafionuzarn f(x) Kymnxan KOMITEKC COH-
JAap MaijloHBAaTH Kynxangan neopar, uyHKH Xap KaHiai COH xaM
KOMIIJIEKC COHJap Malizonura KupaiH.

Kommeke connap Maiinonuaa 7-1apaxaid

f(x)=apx" +ax"'+.. . +a,_ xta,

KYIXaIHH OJAMH3,

Tabpud. Azap x nunz o con guiimamuoa f(x) kjnxad roa-
2a ainanca, @ Hi f(x) HUHZ wAOU3L Oeimus.

JHewmax, Tabpudra MyBOCl]HK, x=ua cod f(x) kynxaguuur ua-
ausuku upoaanaca, f(a) =

Bupunuu japaxanu f(x) =ax-+b kynxax xap BagT WJH3ra

ara, YYHKH f(—»)—-—b«)—b—o

Ymyman, napaxacu n>>1 6yaran Xap Gup Kymxai HAAH3Iap-
ra sra. Bus Gynu ke#MHpoxg ucboTaaiimus.

Homunuu japamanu /(X) =a 0 KYIXaIHHHT WAIH3H AVK,
uyHKM X ra xasjgait « xuidmatnu Gepmadauk, Gapubup, f(a) =
=a+0.

Bus wonp kynxaguu swruGopra oamafimms; OGyupali kynxag X
HHHT Xap Gup KuiiMaTHIa HOJIra TeHT.

I-meopema (Besy teopemach). f(x) xjnxadun x —a 2a
6yauwdan LuKKar KoA0uK f (a) 2a meHe.

Hc6or. Byaysun x—a nunr gapaxacu 1 ra teHr Gyaranm
YUYH, KOJNJUK r & HOMMHYM Japakaau Kynxaj €xku HOJIb OYHILK

Kepak:
Fx)=(x—a)g(x)+r.

By Tenrnuxaa x = a jecak,
#(a) =r uu XoCHA KnAaMu3.

14 p. Hckamxapos
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2-meopenma. x=a con [(x) xynxaduune uadusu Gjruuwt
yayr, f(X) wune x —a 2a Gyaunuwn 3apyp ea emapaudup.

Hc6or. . (3apypaur.) x = a un f (x) KyNXauHHHT HIAUSR Ke6
xucobaainuk. By xoana f(«) =0 6yxaau. I-reopemara kypa f(x)
M X—a ra 6yanmaad umkkaw r xoanuy f(a) ra resr. f(a) =0
6yarann yuysr = 0. Jemak, f(x)xynxan x —ara KoAAuKCH3 Y-
JHHAJH.

1I. (Erapauanru.) duam, f (x) KynXan x—a ra KOATUKCHS GYIHH-
cun, abHR f(X) = (x—a) g (x). Jemak, xommug r=0. 1-teope-
mara xypa f(«) =r. r =0 Gyaranu yuyu f(2) =0, nemax, X =¢a
KuiMaT f(X) KYNXAAHHHT WIAUSH 9KAH.

§ 58. Hau3napHHAr MaBKyIJIHTH

By maparpadna kynxajiHEHr HAAU3MAPH GOPAHTHHA HCGOTAAIL
6unaH WYFYAIaHAMH3. DYHURT YUuyH, MATEMATHK AHANHSHUHT Gab-
8H TYWYHuanapuaan Qoiinananamus.

X y3rapyBum X, KufiMaTuu KaGya kuarauja f(x) Kynxaguuur
xabya kuaras Moc f(Xo) KuBMaTHHH* 046, CYHrpa |X—.x,| Ba
| £ (x) — f (%) | nbonanap x — xo Ba f(x) — f (o) aitupmaaaprunr
MOAYANapH SKAHHHK HA3apAA TYTHO, Ky#Aniark tabpudHe Gepamus.

Tabpud. Xap Kanta xusurx sycoam s cOK YLy

[ — x| <3
menecusauk 0aKHCapuIania
. 1f(x) —F(xo) [<e

menzcuzauK xam baxcapuraduzan Kuarub wycbam 3 con monuus
Mymiur 69aca, f(x) Kynxad x = x, guimamoa ysaykcus deiu-
2aou,

1-meopema. Komnrexe conarap mandonuda xap xandai f(x)
KJNXa0 X HUMZ UCMAAZAH X, KULMQINUOQ Y3AYKCHIOUD.

Hc6or. f(x) un, Teitnop Gopmyrachra acocan, X — X, HHHL
napaxanapu Oyitiua &amus:

£ (o) .

F) = flxa) + F (o) (¥ — Xo) + —5r—(x — %)+ +

Gynaan

76
nl

(r=x,)",

" Xo) ()
10— fox) = £00) (= )+ 52 (e 4 2

VIMPUHAMHAHT MOLYJIH — KYIUMAYBYMAAD MOLYJLIAPHHHHT HHFUH-
JUCHAAH KaTTa SMaC/UTHHH BA KYNAUTMAHHHT MOAYIH — KynadTys-

{x—x,)".

* X HUHD KHiMaTaaps sa f(x) HHHP MOC KMAMATAZDH, yMyMaH, KOMIACKC
connapAait HGOpaTAup,
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qmIap MOAYJIAPHHUNT KYHAfTMACHTa TEHTIHTHHW 5BTHEOPra 0auG,
YubyH: XOCHA KHAAMHU3:

1 (0) = f o)l 1S o) 5 = x|+ ]f”"“}[x Kot

T

Auan .
i F7 (x0) ™
xf(xm,} Lol e

COHJI4PHHHT 3HI KATTACHHH A 6unan 6esnrnaal, KyHHaarn Temr-
CH3JIMKKA KeJaMu3: )

[ () = floxo) | S A (2= | 5 — X P4 .o+ [2— X ).
X yarapyBumi | X — Xx,|<1 wapr Gamapuaajuran lapaxaza X,
KujiMatra sixus KuiuG onaitiuk. By Baxraa
L — o Im < |0 — %]
BKAHMHH Hasapia TyTHo,
17(x) —F(xe) | < A(IX-XOI +lx— x| X = ) =
= nAl|x— x,|

TEHICH3IUKKA 5Ta 6yzxaMﬂ3
HcTanranya KeauK Myc6ar e COH OMHG, HKKHHYA MyCGaT 8 COHHM

5<m, 31

mapraapra Gyicynnpaiiauk. ¥ xona |x — x| <8 Tenrcusauk
ypunau 6yaranjia*

(%) — Flxg) | < nA| x—xo) < nAb < nA-z=¢

TEHICHBJIMK XaM Gaiapiiaiu.

Hamuorca. f(x) xynxaorunz |f(x) | modyau x wunz Hetan-
2an wuimamuda y3ayKcusoup.

Wc6or. 115-6etaaru (20) Tenrcusaukka GuHOaH:

[1A) = [ flx) I < 1f(%) = flxo) | n
Mabaywmky, ucraaran € >0 yuyn 8>>0 Tonuaam Ba |x—x|<a
Gaxapuaranga, |f(x) — f(x,)| < e Gamapuiaiu.
Hemax, (1) ra myBoduk, s £
HAD =1 f(x) 1 <2

TEHICH3JIHK xaM anbaTra GaxkapuJaju.

* X WM Xo ra eTapaH Japa Kana AKuu mumo oacak, Oy TEHrcH3AWK anbar-
Ta JpUHAK GYnanu.

14*
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2-meopema. x Huwz | x| Mo0yau emapiuia Kuwux O§azan-
da, dapadicacu > 1 8a 0300 xadu wonea mewz O§azan f(x) kyn-
xaonune |f(x)| MoOyAuHU UCMANZAHLA KUAUK KUAUU MYMKUR.
Hec6or. Kymxax

flx)  apx®4apx"14 . 4a, x

kypunmmra sra Gyarand yuyu, f(0) = 0.

X HEHT X, KufimaTn cudatuia O wu 0au6, KyfHJarHHH XOCHX
KAIaMH3:

Vcranran € >0 yuyH mysaafi 8> 0 maBkynku, |x—0=|x 1<
<3 6axapunranna |f(x) —f(0)| =1f(x)|<e xam Gaxapuranu.
Ilemax, x HEJr |x| Moayau 8 pan kmunk Gyaca, f(x) wunr [f(x)|
MOJLYIM Xap KaHua KHWUHK MYCOAT & COHAAH XaM KHYHK GyJaud.

3-meopena. x nunz | x| modyau emapaua xamma 6Ya2an-
da, noaunwudan wxopu daparcant xap Kawoai f(x) wynxao-
aune | f(x)| MOOyaunn ucmareania KaMma KuANW MYMKUR.

Vic6or. 116-6erparn (21) Tenrcusinkaapra MyBOQHEK,

fle) =ap + apx* + .. . Fa, ¥ +a,
RUFMHAN YayH:
fx)| > |aex"| —lax™* + ... +a, x +a,|

&xn : )
@ a, 1 a,

& Aol | X P—|aql-|x P | =« —+ 2. — 4+ =) (2
Lfe) [ >l ag| |2 Pl aol el = =4 220 2 > He
TEHICH3JHKKA ara Gynamus. Byuaa

o 1 a 1 a, 1
Rt S S
a x  a x* a x

ndosa % ra nuc6atan Kynxan GyanG, YHHHr 0307 Xaiu HOJTa

1
Tenr Ba ;aapaxacu > 1. Uly cababau, 2-reopemara acoca, &= 5
yuyu wysgai 3 >0 maBKy1xu, J%‘<8 Gaxcapuaraunia

@ ay a,

1 1 1t 1
TR ET TR Et e ®

TRHICUSMAK § pHitH 6ynaau. Bomxaua afitranta, (3) resrcmsnmk
|x|> 5 =N, mapraa 6axapuranu. lemax, | x| > Ny apas o1u6,
(2) AaH ym6yHn X0CH1 KWIaMH3:

- R > a5 P — plal- <P

£ > Flagl-jxfn @
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dnay, uxmépn_ﬂ_mycdm' M connu onaHauk.

n
[xI>Ny= IQTt/,l 6yaca, (4) nuur yur tTomonu M nawm xaTra
6ynamu.
Ulynaait knand, |x|> N = max (N;, Np) Gyaca,

f>Mm

6ynamn. [lemak, |x| nunr erapanua xarta xuiimataapuma |f(x)|
Xap kaHua xarra M MycGaT COHAAH Xam KaTTa GyJaiu..
Janambep nemmacu. Azap x=x, Kuumamoa HOAUHAUIAH
KoKope dapaxcari f x) Kynxad Hoaea mexe Oyrsaca, mooyan
ucmancania xuwur 0yA2an wyroad h womnaexc con masxcyod

6yaaduru,
[fGeo + M1 <1f(xo) |

menzcusauK Jpunaun 6yaa0u.
Hcoor. Teinop dopmyracura Gunoawn, f(x, + k) Hu £ umur
napaxanapu Gyiuua eamus®:

» (n)
Pty = o) + 7Gx i+ e 4 Lo,

nl

Mlapr 6yituua f(xo) # 0. Jlexun (5) &fnamanuur kefiunru kosg-
dunuentIapusau Gab3uaapu Hoara Tewr Gyanwn Mymiud. dapas
. . ) o ) F
KHJAlIHK, Yalian YHITa TOMON XHcoGaaranza, f (X“)"T""’ i

. JAGED)
Ko3(QuiHenTIaPHUHT SUT GAPUHUH HOAAAH (ADKAHCH — == 6§~
cud. Bynpail kosdpdunuent anbarra MaBxyA, y, Xed Oyamaranza

(72), 1
f‘_’:'x“l = f# =ao+0 nup. AsBan m < n ne6 ¢papas Kuiub, aii-

THATAHAApra MyBOQHK, (5) TEHTJIHKHH

{(m (n),
Fltgthy=f a4+ Lo um g S0

()

KypuuuwAa 83amn3. Arap CyHITH TeHraMKHA f(xg) ra 6yaub

”X
[’=5f:xg' r=mm+1,.. .0
Ge/rHaamiapun Kabya Kuacak, y
+ :
LoD 1 bt ™ 4 o4 ©)

* Matematnk anannspa Teinop dopmyrach wy wakiia xaM GepHasst.
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WAaKAHH ONalu. Dy TEHJIMKHHHT ¥Hr TOMOHHHH Ky#ujaruua ésa-
MH3:

flxo+h) _ ot G
g = +cmhm)+c,,hrn( TR L m).
duum, Moayanapra yTus, ymOYHH XOCHA KMAAMH3:
fxo+ h) et Fas

yiey |<!1+fmhml+|cmw Bt ml_ ®

Bynna:

¢
ndip 4, 4B frm
m o

nwpona k ra mpcGaran japaxacH >1 Ba 03071 XaiM HOATA TEHT
kynxasuup. Ly cataau &= 5 .yuys mysnait §>0 mMaBKyAkH,
[ | <3 Gyaraunaa:
Cmta O g 1
: |W/z+...+;h" m’<7

TeHrcHanuk ypuwan 6ynazu. Hemax, [£|<(3 ned ¢apas xuaut,
(7) TenrcusaAMKAaH ywoyra Keiamus:
'/m +h
(x0)
€n Ba f, yMyMaH, KOMILIEKC COHAAPXAP, WY cabaGau:

¢, = r(cose+ising),
h™ = [0 (cos B+ isin0)]™ = p™ (cos m b 4 isin m 9),
Ch™ = ra™ [cos (p + mB) + isin (¢ + mb)]. 9)
A wunr uxrudpuiiiurnnan goiinanannd, yuu ¢ +mb == Ba rp<1

6ynaguran Kaau6 Tanaiing, By Baktaa, (9) AaH cph™ = —rm
Kenn6 wHxain Ba (8) TEHICH3IHK

lf o+ 1)
&)

KypuHUWIHK onaju; rp™ <1 Gyarawn yuyw,
[T—=re"|=1—rgm. Nemax:

<1+ e | & 5| omtn]. ®)

]<|1 —m"‘l+ }{YP"'

f{xo+ B 1 1
GomKkaua ahTranga:
o+ M)
17 (o) <t

&xu
1f (o + B <L f (x|
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Arap m=n 6yaca, (6) TenrauK

footn _ .
7o ek

KyPHHHIIHA OJajM Ba GYHAaH sHa:

ACT R, (.

£ x)

—r=1—r"<1

(394

17 (%o + B) | <] f (%)l

TEHICHSJAHKHH XOCHA Kuiamu3. Jlemma Tya#K HCOOTAQHAHM.

Bu3 siHa (DYHKIUANAD HA3APHACHAAH KOMIUIEKC apryMenTIH Xa-
KuKuit Gynkuuara (9bHM apryMewT Xap Kaujiall KoMmmuexc Kuii-
Martrapuu Kalyd KHATaHAa XaMm, (akar XakHkui KuHMaTaapHur-
Ha KaGya KuayBuH (QYHKIHAra) AOHP KyHHiaru TeopemaHu nc6oT-
CH3 KeJTHDAMH3:

BeftepluTpace TeOpeMacH. x Kosn.rexc apeymenmuunz C énur
coxadazu o(x) ysaykcus xauxui dynxguscu 6y coxada duz
Kusur guimamea spumadu, senuw C coxada wyrdai axarau
Gumma x, HyKma MasxCyOKi, GYRKGUAHUNE WY HYKMAdazi $(X)
Kuimamu 6a COXAHUHe ucmaazan X Hygmacuoaeu o (x)
guimamu yuby ¢ (x,) < ¢ (X) MEHZCUSAUKHL KAHOAMAQKRMU-
paou.

Bynnail x, nygrann C COXAHMHT MUHUMYM HYKmacu jefinna-
. Jlemak, C coxa sHr KaMpga OWTTA MHHAMYM HYKTacura sra.

Duany, anreGpaHuHr ACOCHH TeopeMacura yTamus.

4-meopema. Komnaexc conaap MadORUOL HOAUHNUOAR
1oiopu dapaxcaan xap 6up f(x) xjnxadnunez sne Kamuda Gum-
ma Komniexc uaduzu 6op.

Mc6or. Kommieke COHAap MaliOHHAA 72-AapaaJiu:

f(x)=ax"+ax"t +...+a,_x+a,

Kynxan Gepuaran 6yncun. ¥ xoana f(0)=a,*. Yw6y |f(0)]=
=|a,|=M wmycGar counu onaitnuk; 3-reopemara acocas, x| uuur

erapauua Karra KufiMataapuaa |f (X)| Hu MCTaaranua KaTTa KHIHII
MYMKHH; JeMaK, WIYHAaii MycOoaT Xakukui N COM MaBXYIAKH,
[x]> N Tenrcuanuk Gaxapuirania

[H{x) | >M (10)
ypuuan Gyaanu. .
C enug coxa cupatuia:

“ @, %0 ne6 dapas STaMu3, UYHKH. aKC X0AAa f(x) Kyuxap yuyw x =0
MAAH3 SKAWAMIH paBluaH.
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X TeKHCHAHTHIA* MapKa3u KOOpJAHHAaTagap 6OomHAa
&TyBuM Ba paAuych N ra TeHI JOHPaHH ONaMH3,

1/ (x)| dynxuus 6y nouwpaia Ba yHuHr aisanacwia Beitepur-
PACC TEOPEMACHHHHT WIAPT/IaPHHH KAHOATIAHTHPaLH, YyHKH | f(x) [—
XyIAH X KOMIVIEKC y3rapyBUMHHHI Iy COXaldrH y3/qyKCH3 XaKu-
Kull Qpyuxnuscupup, [emak, 10Hpa Ba allaHAHUHT aKaJad OMTTa
Xo MHHHMYM HYKTacH MaBXyA G6YauG, QYHKUMAHUHT Iy HyKTa-
naru | 1(x,) | KuiiMaTH LOMPAHHHT WCTAAraH X HyKracmpary |J(x)
KMHMATHIAH KaTTa 3Mac, SbHH:

[f (x| < If(R)
1f (x) [ <If(O) ), (11)

uyHkn O XaM JIOMDaHMHI HYKTaCHIH.

|£(%,) | xuitmaT yHKUMAHHHT AOMpA afilaHach TalIKAPUCHAA
&TyBYH HyKTarapiary KufiMaTAapuaH XaMm Katra smac. Naxuka-
Tan, | f(x)| dyukuusuunr | (x) >N TEHICHSIUKHH KaHOATIAHTH-
pyBuR KuiimaTiaapra moc KuilmarTaapu yuyH, (10) Ba (11) ra 6u-

HOa:
[FN>M=1£0)|>]f (x|

TEHTCH3AUK ypunau Gynamu. Jlemak, Xo HyKTa — OYTYH TEKHCIHK-
HUHT MHUHUMYM HyKTacuHu udoaanaiin.

Auau | f(x)I =0, aemax, f(X,)=0 sxaHaurn paBWaHLUp,
uynkh f(x,) 0 mapraa, darambep JeMmMacHra Kypa, TEKHCIHK-
HUHT WyHJa#t Xo+ £ nygracu MaBixyx GyauG,

1f (o + ) | < | f ()|

TEHICH3AMK anbarta ypuuawm 6yammu Kepak. By sca Xo muar Gy-
TYH TeKHCAHKAA MUHHMYM HYKTaCH GyHIIAra 3uAAMD.

Ulynnait kuiu6, f (X,) =0 Ba, AeMaK, X,— KyIXALHHHT ¥J-
AM3HILHD.

S5-meopena. Kowunaexc connap maidonudazu n-dapaxcaru
f(x) kynxadnune xyoou n ma wadusu 6op.

Hcbor. 4-reopemara myBodug, f(x) Husr agasm 6urra o
Kommiexe uaiusn maBxya; 210-6etaarn Teopemara MyBoQHK sca
f(x) xynxax x—o, ra 6yannamm:

Xycycuit xonma

J (%) = (x—ay) fulx). (12)

(22— 1)-napaxan f,(x) kynxaira wucGatan IOKOPHIATH MYJI0-
Xasauu Takpopsa6,

i) = (x = 0,) ful %) (13)

* X HUHE xap 6Mp @ - bi wuismat, Mabayviu, exucaninarn A (@, b) nyk-
Ta GHI2H TACKHPAAHATM. Arap x — Y3rapysut 6Y.ai6, XaMMa KOMIAEKC KWiMaT-
Aapuu Kabyn Kuaca, yhap TekucAHKIArM XaMsa HyKTasap GHaAan TacBHPAAHALH.
Wy cababau, Tekucaukui, o1atTa, x TEKHCAK ACRHAALL.
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TEHIVIMKHH XOCHA Kuaamus, Gyuna fo(x) kynxan (n— 2)-napaxa-
auaup Ba xokaso. Uly mponecchn naBom 3TTHPHO, HUXOAT, GH-
puHun Aapaxann f,_ (¥) Kynxaara xeramus sa

Jaal®) = (x—a,)r (14)

TeHI/MKKa sra Gynamus, GyHia r — yarapMac COH.
Xocua 6yaran (12), (13), (14) Ba xokaso TeHTAMKJAPARH
Fo=rix—a)lx—a)...(x—a,) (15)
&itimara kenamns. By (15) ndonmara xapaG, o, %, ..., 2, COH-
aap f(X) KyUXaaHuHT HJU3JHADA SKAHHHH KYDAMH3, UYHKH 0; HH
x ypuura Kyicak, f(¢)=0 xeau6 unkagu. (15) EfAniMancTH
x —a; aliupManap — GUPHHYH J@paxann Ba, ACMAal, KeATHPHAMAIi-
JMraH Kynxagaap 6y/arans yuyH, f(X) Hu KeATHPHAMAHAHTaH KYN-
XajJiap Kymairmacura éfinm XaKuaaru reopemara Gunoas (199-Ger),
6y x — o, ailnpmMasap — y3rapMmac KynaiiTyBynaap aHuK/Jury Gunan
aronaup. By Xoa sca f(x) KYIXaiHHHD oy, &, . .., @, A4H GOw-
Ka MAAMSJapH HYKAMIHHH GHJLHPA/LH.

(15) éfinamasary X — «; alinpmasapnu Gup-GupHra Ba r ra Kj-
naiiTupuG YMKCAaK, XOCHA Gy/raH KYIXaiHUHT Gow KOsGPUUUeHTH
r ra TewrqurHHu kypamms. Jlekun Oy kynxan f(X) Hunr yarasa-
cn Gyaranu yuyH, I = G, JeraH HaTHXkara keiamns, Oyuua @, Gu-
Jan J (x) wuur 6om xosdduunentunn Gearnnaauk. Llynpain xu-
au6, (15) Tenrauk Kyimaarnua E3maamu:

Fl)=a0(x —ap (x—) ... (x—a,). (16)
By &ituimMa — KYnXaauuur 4u3uKAu  (GHDHHUHM Japaasu)

kymafTysuusapra inavacu Aefiunanu.
YMyMaH, WIUM3IAPHUAT (ab3UAapd y3apo TEHT OYAMIIM XaMm

mymkud. lly ca6abau, xap Xun wiAH3AAPHH Gy, Oy, . . ., &, OHAGH
6earnnal, (16) rexraukuu ymoy
() = ag(x—a))™(x—a)™. .. (x—ap)™

KYpHHUIIAA €33 OMaMu3, GYHAR My My + ...+ my, = 1.

my, My, ..., M, 6yTyH MycOaT COHJAAP MOC PABHILAA Oy, Gg...y
o, WIIM3TADHUHT Kappaauaux Gearuaapn Aeluaanu; oouw-
Kaua aiTramia; oy HU M, Kappadi, o, HE My KAPPAIM, . . ., Gp HE /M,
Kappanu uaau3 ae6 arafimus. Jlemak, #-1apaxadiu f (X) Kyuxaaxusr
uaau3sapu CUp Kappaad, MKKH — Kappajd, ..., HUXOST, 2 KapPaln

6yauurn Myminn. Llyngai guan6, KOMIJAEKC COHJAAp Maii-
AOHUIArW GHPHHYKAAH OKODH Adapaxaau xap 6Gup
f(x) xyuxan 6y Majinonna KeJTHPUIALAUT AHLHD.

Xagukaran, o, — GyHaaii KYIXaiHuHT HMCTanray uwiausu 6yaca,
f(x) Hu x—o; ra 6yiu6, ymOyHn XOCH KHAAMH3:

flx)=(x—a) 9 (x).

By xynaiitMa a#TrasMMH3HH TaCAMKAAKAH.
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Hamuxca. Azap o), o, ..., a, coniap n-dapaxcairn f(x)
Kkynxadnune ucmasean urduzrapunu ugodaraca (m <L n), f(x)
wynxad (x—a,) (x—ay)...(x—a,) 2a 0ysuradu.

Hc6or. (16) renranknan:
F)=(x—a) (x—a).. . (x—a)s(x)

xXocun Gynau, Oyuna ¢ (X)—yuia TEHTJMKAATH KoJraH Kymaii-
TYBYHJIADHUHT KYNaHTMaCHIuP.

Xycycnit xoaza, ¢ Oy f(x) Kynxaasuur A xappaism HAZUSH
6yaca (k< n), kynxax (x—a)® ra 6yannaza:

Flx) = (x—a)t-p(x).

Papswanku, « wians k kappanu Gyarann yuys, f(x) HUET Koa-
TaH (#—k) Ta wausH o Had GapxaAuaup. MKKMHYUM TOMOHAaH,
{1 — R)-napaxain ¢(X) KYIXalHAHT wiAH3IapH Xyaad f(x) Huar
uty xoaraw (n—k) Ta wigmsnapuian nbopar. Xauxaras, f(x)
HUHT KOAraH Waausaapuau B, 7, ..., 3 Gunan- Gearuaacak, (16) ra
acocan,

) =a(x =B (x—1) ... (x—?)

UKAHJANTH MABAYM Gyaamu. Duau, (n— k)-napamxann ¢ (x) kyn-
Xaauuur wy (n —k) tajgan Golka WIIH3AapH MyKAUrn cabad.u,
% cOH ¢(X) yuyH wanu3 Oyamaiinu, sbuu ¢ (2) + 0.
b-meopema. n-dapasxcarun f(Xx) kynxad x nunz n madan
Op UK Xap Xur Kuimamaapuda Hoaeq meHz 6yaca, f(x)—
HOAb KYNXQOHW uhodaraiiou.
Mc6or. n-napaxaau

flx)=apx" + ax"' +. . . ta,_x+a,
KYUXA4 X HUHT Kyfunard mota (m>n) xap Xua
A1y gy ooy gy gy v v ey Oy (17)

Kuiimataapnia noara Temr, ne6 dapa3 xuaaimux. Y xoxna, Gy
COHAAP1aH, MacanaH, Gomard # Tacu f(X) HUHC HAAM3AAPH oy-
auG, (15) TeHrauK ypuHAMAMD.

f(x)=a,(x—o)(x—a,) ... (x—a,.
Wapr Gyituua, f(z;) =0, abuu:
g (3, — o) (@, —ay) . .. (4 —,) =0,

6ynaa 2; — KoJaran «
aaii .

41>+« - %y COHAAPAAH HCTAJTAHMHH Wpoaa-
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Aumu a;— o, +0 (k=1, 2,...,n) 6yarann yuyn, @, =0 ge-
TaH saTukara Kenamus. Jlemax, xynxaa KyHuparu:

f(x)=ax" ' tax"? 4. . +a,  x+a,

KypUHHIIHA OJaiu. By Kynmxam xam m pan KWuuK Aapaxanu 6y-
au6, x uudr (17) xuiivataapupa Hoara aiifanaju Ba, my ca6a6-
JTH, I0KOPHIATH My/10Xa3aHu Takpopaad, @, =0 SKaHHHH TONAMH3
Ba xokas0. [1poNecCHH OXupuraua jasoM 3TTHDHO, f(X) =a, ra
xenamus. Llapr Gyiuua, f(2,) =a,=0. lemak, ao=a,=...=
=a,_;=a,=0 6yaraun yuyH, f(x) =0 sxan.

Hamuorca. Japaxcarapu n oaw wxopu 6yimazan uxwu f(x)
8a ¢ (x) Kynxad x HuHe n madaw opmuk Xap Xua Kuimamia-
puda Gup-Oupuza menz 6yaca, f(x) sa ¢ (x)— y3apo menz kyn-
xadaapuu ugodaraiiou. )

Uc6or. Japaxacu 2 1an lokopu Gyamaran F(x) = f(x)—
— 9 (X) Kynxam X HUHT R TajaH OPTHK Xap XWJA KufiMaTiap ja
nosara afnananu. Jlemax, lokopumaru teopemara Ounoan, F(x)=
=f(x) — ¢ (x) =0 &xu f(x)=¢(x).

7-meopenma. f(x) xynxadnunz m xapparun urdusn f'(x) xo-
cura yeyr (m—1) xappaau uadus 6yaau.

Wc6oT. Arap a con f(x) KynXaiuupr n Kappaiu WJAAM3H
6yaca, f(x), mabaymku, (x—o)™ ra Gyauwazu. [lemax, xomm-
JIEKC COHJAp MaiiloHWAa X —a Kynxam f(x) kymxan yuyn* xena-
TUpPHAMANUran M Kappaau KymakTysumHi udonaxaiiiu. lly ca-
6a6au, 202-Getaard Teopemara MyBooduk, Oy kymxax f’(x) yuyu
(m — 1) xappaau KymaiiTyBUHHH OUIAMPALH.

Bynuau f(x) uHar 6up xappann nagusaapn f'(x) xocura yuayH
WALH3 GYIMACAHTH MabAyM OYyiaju.

dcaartma. Byunan Gyén, f(x) HUHT Kappamu magusu AeG, Kappaiu-
aurn 1 jan OpTHK OaraH Mifu3HW TYWIyHamu3. Bup Kappaiu uajusHu 6u3
oM AM it uanu3 fe6 xaM aTaitMus.

8-meopenma. a con f(Xx) Kynxalnuwz m Kappasn uaduU3L
6y aum YLyr

fOy=f@=7"@=...=f"@) =0 f™(a) #0

wapmaapriuHte 6avCapuAnmL 34pyp 60 €Mapal.

Wc6oT. |. Arap a con f(x) yuyn m xappaan mamus Gyica,
y, f/(x) xocnaa yuyn (m —1) xappanu uanu3 6yranu. By Bakr-
na f'(x) xynxaasuur f7(x) XOCUMACH YUYH & coH (m—2) xappa-

an winus Gynanu. Jemak, f”(x) yuyn Gy con (m—3) kappanu
HALH3 Ba X. K., HEX0aT, £ (x) yuyH « Gup KappaiH WAAUS, ULy

* Xap 6up f(x) Kyuxaiuu KOMIMEKC COHIAP MAHNOHHAarH KYnxan ned xa-
pau MyMKn,




[image: image217.jpg]290 Vill BOB. KVNXAIVIAPHUHT MJNM3JIAPH

cababan, f""’()c) yuyn a—muanu3 smac. Wlyupait xuau6, f(a) =
=f(@) =f'(a) = ...=f" ) =0, sexun f™)+0.

Il. Summ, 10Kopunarn wapTiap Gaxapuiain ne6 hapas Kuiras
xoaaa, f(x) un Teiiop dopmysacu Gyinua éamus:

FE=F0)+ @) a4+ I "

(), )
G A O A C PR

Syugan f(2)  f(0)=...=f""()=0 Gyaraun yuys, ymoy-
HE XOCH/ KHJIAMH3:

() (m41)(
R e e

(n)
+L@ (x—a)"""] = (x— @)™ (x).
By resrank o sunr f(x) yuyn m xappaiu WiiH3 SKAHIHFHHH

(m),
Kypcatanu, 9yHkn ¢ (a) =f(7!® +0.

Y-meopena. f(x)— xaxuxuii conaap maidonudazu kjnxad
6yaca, x Hunz gjuma xomniexc wuimamaapuoa f(x) xam
KJuna Komniexc KUimMamiapii Kaya Kuaaoi.

Hcbor. a xakukuit connn osamus Ba, Tefiiop dopmyaacura
acocau, f(a-+h) wu A Hunr fapaxanapu Oyiinua amus:

o " (n)
flatn =f@+fayn+L0m . L,

nl

By ¢ituamanunr kosddunuentaapy xaKuxuii conaap 6yand, 61s
YJAApHR. KHCKava:

” (n)y
F@ =2, fa)=a, EP=a,.. 04,

wakiaja Gearmnaiank. ¥V xonma, éfumama gyduara:
fla+h)=A +Ah+ 400 4.+ A"

KYpUHIIIAK oAaau. Arap Y3 wuynra 2 HuHr Ky(QT Ba TOK JAapaxa-
JI2PUHU OJITaH XajJgapHH aiipuM-adpuM rpynnajapra axparcak,

fla +h) = (Aot A0 4 At ) + (A, + Agh® + Aghi+..)) (18)
xocun Oynanu. duaw, 6y renranxia k= b’ guitmarnn xyiu6 (b—
XaKiukuil con) ymbysu xocua Kuiamua: .
FlaF00 = (A, = ADp2L At — | )+ bi(Ay— Agh% + Abt—. | )
EKn

fla+ by =M+ Ni,
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GyHna:
M=Ay— A + At —. ..
N=0(A;—Agb® + Ab* —.. ) —

XaKUKuH COHIApAND.
Arap (18) rtenraukka k= — bi guitmatau K¥itcak,

Fla—bi) = (Ag— Ab>+ At — .. ) — bi (Ay— Agb® + Aht— )
&xu

Ba

fla—bi)=M—Ni

Kenn0 4YAKanu.

ilynaait xuiu6, x wanr @+ bi sa a— bi xuiimatiapuga f(x)
xynxax M+ Ni a M — Ni guiimataapun Kabya Kuiaau.

I-namusca. Xaxuxuil conaap maidonudazn f(x) xynxad
YeyH a + bi Komnaeke COH uadus 6yaca, KyuMa KoMmAEKe
a—bi con xam uaduz 6yradn (b +0).

Nc60oT. @+ bi xommiexc cod f(x) HHET HAZu3u Gyaranu

yuys,
Fla-+bi)y=M+Ni=0.

Jemax, M= N=0. Ly ca6abau, f(a —bi)=M—Ni=0—
—0-i=0. By sca a—bi con f(x) vuUHr WIAH3M IKAHUHH KYp-
caTann.

2-pamusca. Xaxukui conaap naidonudazu f (x) kjnxaonune
KOMMACKC® WAOU3A 1pU CORW daKam HCYPm O AUML MYMKUH.
Yyuku 1-warixara GuHoad, xap 6up @ bi KOMIIEKC WaiH3
yuyH sina @ — bi WIAH3 MaBKyI.

3-mamuca. Xaxukui conaan naidonudazu seydhm dapasxca-
an f(x) kynxaOnune Xaxuxui nadusaapi Conw dagam seypm
6yaa oaqou. Uyuku f(X) HUHT Zapakacuuu 7 Ba KOMIAEKC Wi-
JMBAAPHEHT COHHHE 7L JeCAK, XaKHKufl MALHJAPHUAT COHH R =
=n—m 6yaagd. # Ba m KyQT comnapud udoLANAraHU yUyH,
k xam sydr conanp. By m Ba k connapaan Gurracn O ra renr
6yauimn, abHd f(x) HUHT & KOMIAEKC, €k XaKuKul WIAH3Aapu
6y IMaCANTT XaM MyMKHH.

4-namusca. Xaxuxui conrap mMaidoxuda mox dapascain
f(x) xynxad moy cor xaxuxui uaduzrapea ea; uynku Oy
Xoaa 7—1T0K BA Mm—Kydr Gyanb, gemax, k= n—m—10K-
amp. Ulynaail guanG, f(x) HUHD 9HF KaMBA2 OGHTTA WAAU3H XaKu-
Kwit; m =0 Gyaca. yHUHT YamMma WAAM3MAPU Xakukuil Gyaanu.

S-namuxca. Xaxuxul cowaap matidonuda xap oup f(x)
KYnXadnu wy maipdondazi GUpuH4l 6G UKKUHLL 0APAKCAL Kea-
mupuaraiouzan Kynxaorap Kynaimmaciea Eiuu MyMKUK.

* Komnaexe uajus 1e6 & +# 0 ulaprau  KQHOATAANTHPYBUH @ +b/ Mapusnu
Ty HAMHS,
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UYungan XaM, f(X) HUHT WIAMSTAPUHH &, Bz . . - @, Aecax,
F(6) = aplx—ap) (x—oa) . (x—a,)

siusma xocna 6yaaau, OyHAa Gp— XakHguil con. Arap, macanad,
ay — XAKHKUH W3 6yaca, X — o XaKuKHil COnap Mafinonuiara
GupHHYH JapawKanu (nemaK, KeATHPHAMATANTaH) Ky IXaani udona-
nafimn. Arap, Macana, o, =@+ bi — KOMILTEKC MJAH3HH OHILHP-
ca, f(x) HuHD HARM3AApHAAH urtacu @ — bi KymMa KOMIJIEKC
connan nGopar 6yaaiu, macanas, oy =a—bi. ¥ xonia ymoy
(x — ) (X —a5) = (x—a—bi)(x—a+bi)=
= (x—a)? + bP=x*— 2ax+ @® + b,

spun xaKukull contap MafOHHAArH MKKHHYH JApaNand KelTd:
pHIMafiuraH KYNXaJHH XOCHA KHIamus.

Jlemak, f(x) xynxan XaKuKuif CoHnap MaiACHMAATH GUpHHUK
Ba MKKMHWH JapaKain KeITHPHAMAHAMra Kynxainap Kynairma-
cura fmaann. Kynxan Xaguguit (&xu KOMIIEKC) WAM3aapra sra
6yamaca, Sy €iurimana Gupunun (EKH HKKHHTH) Japamain KeaTu-
priMaiauran KynaitTy BUHIAP Gyamafiiu.

Xyaoca. Xaxurui coRAap Maiidonru0azy UKKUHAUOAH 0K0-
pu dapaxcari xap Gup f(x) xynxad wy maiidonda Keamupu
sadu.

Uynky 0KopHia afiTHaran siuamann XaKvkuli cowsap Maino-
WEfarH Ba Japaxaiapu f(X) HUHT 1apaxacHaan KHYUK MKKHTA
Kynxam Kynafitvacura K €JTHpu Il MYMKHH.

Macaxan, f(x) = x*+ 1 kynxaaun onaimmuk. VHUHT uaAM3aa-
pUHH TOflAMHS:

T % + 1 o 2k
&= =, COST + isin® = Cos k:‘ « +isin Z'w.
(k=0,1,2,3)
Jemak: _
ios® o tein L VE
ay=cosy +isin g =g
* i ieip 2 2
uzzcos%—{-tsmT:—‘/T
L Ve
03=cos-4—+lsmT——————-t

Ve

Tn oo
u.:cosf+tsm7=—7—

Iy ca6abam, f(x)=x'+1=(x—0) (x—atg) (X—g) (X~0).
Bywuna: X _ — - =
(x—ap) (x—29 = (x—VRZ —izz—)—)(x—}%—z + i%)s

—x—Y2xt+l
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'3 12
x+j —

=x4+V2x+1

(2 —ag) (x — 23)

Wynnait Kuauo:
f)= pl= (=Y ZxH D VZx+1).

§ 59. KeaTupHaMaidauran KynxapaapHUHT MALM3AAPH

Kearupramaiiarai KYnxaAaapHUNT WAMBIAPT xaKuzarn 6ap3i TEOpEMAnap-
Bu KypuO yTaitauk.

1-meopema. P corrap saiidonudazy Gupuniuda 10K0] u dapadcant Kei-
mupuaMaiiouzan p(x) Kynxadnume Gy Maiidon aesenmuoan uGopam undus-
epu Masoweyd sNGC.

Wc6 ot Arap p (x) kynxax P waiiloHHMAT & 3AeMERTHIAN néopar U=
ra sra Aecax,

)= (x—a)« ()

Tenrank Gaxapeaud, AeMax, p (x) xymxax P waiigosna KeATHPHAAUTaH o6yant.
KoaalH.

Arap P maiinonza Gupunis napaxann (1eMax, xeqrupusmaiituras) p () =

= ax -+ b Kynxamsm oncax, yuuur waaRGH my MafiRoMHEHE X =7 saeMEH-

Tugan ubopar.
Sunn, P conyap Maiigonuaari yMyMHil_a WiM3ra sra Gyaran xamma Kyn-
xaadap Tymaamm & Gunar Gearnaaiuik. Pasmamc, Gy TYRAAMHIH SHE KA
Tapawait kymxaxs Gop, Vin f (1) ouaai Gearunaimis,
2-meopema. \ MyNAGMAURZ Xap oup F(x) rynxyadu f(¥) 24 Gyaunadu.
Wc6or. Mabaymku, 6y HKKH Kynxan yuys, £ Malitonnars ¢ () Ba r(x)
KymKaiIap MABKYA OO,
F)=fx)q®+r a9)
renrai Guapinam, 6yHRa r (x) Minr napwxaci f(x) WuCHAL KHanK.
x = a guivatae, Fla) 0 Ba F(2) = 0 Gyarauu yayH, r(1) = 0 xeand un-
Kanh, Bywaan £ (x) KYIX RO XaM @ uauiars ara Gyauuin B2, Jeax, & Tyn-
L pnai xypunan. lily cabagan, r (0 70 Gy ysiiu o¥ac, SYAKI
7 (x), wapt 6yiuua, A TYUIAMHEAT SHT KHHUHK JApaKatd Kymxaauaup; WYHIRD
YuyH, 7 (x) =0 63an6*, (1) Tenrank

" F(x)=f(x)q(0)
KXY pHHHIIEH Olazn.

f(x) mumr Keatnpramaiiguran Kynxai sKaHWNU KYpHIm enrid. Xakukaras,
axe xoa%a, f(x) = ¢ (x) - (x) TeHranK Gawapunno, YHaaH, mMacanad, @ (a) = 0 u
Tonawus (aymn 7 (a) - 0. Jewax, napaxaci () mmcnan xunnk ¢ (0 €0
Xan A Tynaamra Kupajurai 6yan6 unKaa. Awmo Gymmad Oyanum  MyMKnH
suac.

A Tynnamra KnpyBui Gowxa xap Gup KeaATHpHAMAHHTaH wynxan f(x) ra6y-
mmrand ydayH, 108-6ernarn I-xoccara MyBOGHK, ¥ kynxan f(x) nan daxat ¥3-
Tapyac knaiitysun OnnaR paps xmAaNl, Wlyiaait a0, xeapuaMaiirai
F(x) xynxan 3 Tymaasad ysrapmac Kynafitypin aHHKIMIE Gunan ATOHANAP.

3-meopena. P Maiidonda KeAmupuAMaiiouzat p (X) Kynxad Kappaau Ui
Quanapea ea dMac.

Wc6or. Arap:

) = a " e

* fuun £ (x) noAb KYOXaA 6yant.
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Kynxan m Kappand o HIM3ra 9ra Iecak, y HIAM3
P ) =napxX™ (n—1) a2+ ha,

xocuna yuyn (m — 1) xapanau Gynamu, Jemak, p’(x) Ba p(x) kynxammap o
yuymmit Winusra sra 6yau6, ynap 6urtra A Tymaamra kupau. JHAW, p (X) Ken-
THPHAMAiMran 6vAraHn yuyH, y, A TYMIaMHUEHT SHT KHUMK JapaXand Kymxaau-
Hu nponanaiigu pa, 2-Teopemara acocan, p’ (x) kKynxan p (x) ra Gyamnanu. Iy
€661, p’ (x) + 0 jeiimir MyMmKrH Swac*;p'(x) =0 nan sca aq = a; = .
=g, =0 Ba p (x) = a, nerau HaTHXara KeAaMH3. AMMO, MAB/1YMKH, KeATHPHI-
waiiguran kYnxan Xap BakT ysrapmac congas Qapkamamp. By supimx Teopema-
HH ucGoTaaiinn.

dcaarma, P connap Malitonunarn n-napaxain f(x) kymxaaum Ken-
THpHAMaluray Kynxaanap kynanTMack:a Esdank:

F ) =p1(0)pa (). . .pr(0).

By KYNXameuAr miAMNapAra HacGatan KyiAarH Y4 Xoaun KYpuE
Framns. ™

1) f(x) — pannonan counap maitnionunarn xynxan 6yacw. Eitnamanara 6u-
PHHUHAH 10KOPH Aapamani py (¥) Kymxax pauMoHal uaiM3napra sra  sMac
(i-teopemara mysodux), Arap ry (x) — Gupuuun napawain kynxaauu Hbonana-
ca, YHHNT HAJH3H PaluOHal COWian woopar 6yaanu. Lllywnait xuau6, Eiuamana
HeuTa GMDHHUM Napawany KynauTyBud Oyaca, s (x) KyNXal NI;HYa paluoHal
uagusra sra 6yaamm.

2) f(x) xaKukuit conmap MadIoOHnmiarm Kynxagwnm wuQomasaraH xoina Xam
10KOPHAA aliTHAraHIap TakpopaAaHaaH, AbHH EinAmala HedTa GHPMHUH JapaXain
KynaliTyBun 6yaca, f(¥) K¥nxan Wydd: xakuguil 1agusra sra OyJaamu.

3) Huxonr, f(x) —KoMmiexe comaap Mainouugard kjnsal 67aca, xamma
Py (*) K¥naittypanaap Gupunun fapaward kynxaaapun uponadainu.  [emak,
6y xomna f(x) Kynxan XyAanm # Ta KOMIJEKC MAAM3ra ara 6yaaiu.

§ 60. Koappuuumentaap Gunan wiausiap opacuiara
myHocabataap
Bu3ra KOMIIEKC COHMAP MANUNOHHIATH 7-1apaani:

n—1

fR)=ax"+aix" +. .. +a, x+a, ©0)

KNXaN Ba YHUHT o0y, @, . .., &, HINM3NAPH Gepuaran 6yacuu. Y Baxtaa f (¥)
HHHT KYHHJIary YM3HKAH KY¥maiTyBuuaapra EAHAMACHHM XOCHA KHJA2MH3:

f(x)=aa(x—01) (x —ag). .. (x—uq,).

By &isimaunnr  kjmaiitysunnapuun Gup-Gupura Ba g ra KymaitHprG
qHKCak:

f) =apx —ay (g + o+ .. a,) 2 b (am tam
oy a) #17F — o (aygty + oy e b 0T 8,) FTO 4
Foeot (= Dayag. iay.

* Uynkn xmank napaxann p’ (x) 70 Kynxal Xed KauoH Karra Japamams
P(x) Kynxanra 6fanumatinn.
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By kymxamum (20) Guian COMMWTHPHG, KyiHIArHHH TOmaMus:
—eg(aytag+...+a,)=a,
g (ayeg + 0as 4+ . ..+ 0, 1 0,) =8y
— Gy (aas + 1T+ e Gy Ty 17p) = s

(=1 aga,. ..o, =a,
Gynnau:
ot b= 2
ap’
Gy + @yt a, o, =2
ap'
a,
@y1g9y + oa7g7 4. o H @y pa, g, =— ﬁ @1
CURS (=1
aq

(21) Tenrmukaap f(X) kynxanuuur kos(pduuuenTrapn Gunan HIAW3NAPH Opa-
cujars_Gornanuwaapuyu ndoaasainu pa, onarna, Buera popMynanapu ne6 ara-
saau. By TEHrAMKJIAPHMHT 4an TOMOHJAapHAa, MOC DAaBHINAA, XaMMa MAAH3Aap-
MuHT AHFABANCH, WITHSAADHA HKKWTANaH KYNARTHHO TY3WATan AMFEAIN, HAAWS-
AapH¥ yuTanaH KynaiTMpu6 TysHAraH RMFHHIM BA XOKa30, HHXOAT, HAM3Jap-
HUHT KYnaiTMacH Typaum.

Mncoanap

L. f(x) = X% + ax® + bx + ¢ Kynxammanr magEsnapn 1, 2, 3 sKammuu
spTHGOpra 0A6, Koshduimentaapunu Tonakauk, Bow kosdduument 1 ra Tenr
6yarauu yuyH, (21) popmyranapra GuHOaH, HIOYHH XOCHA KHIaMu3:
a=—(1+4+2+ 8 =~—6
1.2 4+1.34+23=11,
—1.2.3 =—6.

¢
JHemax:
B F(x) =¥ —6x2 + 11x — 6.

2. Typrrman napaxanu K¥nxan yuyH | Ba 3 COHZap WKKM Kappamu HiRE3-
aapnan ubopar. By kynxanuu tomaitnuk. Y6y Kymxanum onamus:
F(x) = aoxt + arx® + a,x® + axX + a,.
(21) Tenraugnapra Mysopux:
@

e (414349 =8
o

=11+ 1.3+ 134 1.3+ 1:3+3:3=22

—(1-1.3 4+ 1-1.3 4+ 1.3:3 + 1:3:3) = — 24
)
ay

=1.1.3.
Arap g, = 1 jecax,
F(x) = x8 — 8x3 + 22x% — 24x + O
xocun Gynanm.

16 P, Hcxanzapos
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Mawnrap

L £(X) = 34 — 87 + 244* — 32 + 16 KYmxan yuyn 2 comn Hewo xap-
paav_uanus? g 8

2 f(x) = X% — 3x* — x + 8 xYnxan yayn 3 comu Hewa Kappaiy Mans?

3. a whvara Tenr ' Gyarauna, f(x) = x®—ax®—ax + a xyoxan yayw
1 conu wKKu Kappaiu wnnus 6ynamu? . g

4. a Ba b mamara TeWr 6yaranaa, f(x) = x® + 2ax? + (@a+bx+a
K¥uxan yuyn — 1 COHM MKKH Kappain WARH3 6Ynagu?

5. Kyimnars xyuxaniapau wusngan KynaiiTyuuaapra &fuur:

a) f(x) = a3 —6x2 + llx — 6;
6) f(x) =xt + 4
B) f(xX) = x& — 1022 £ 1.

6. Xaxuxuit connap Maiinounzarn wynnai 5-Rapakann KYNXagHM TONHHIKH,
YHUUT yuyH 1 COMM MKKH Kappamu, 2, 3 Ba | + / sca 6up Kappain uazu3-
Aap Gyacum.

7. XaKukmii COHAp MalifOHRATH HKKHHWH Aapamain KYNXan Kanaait wapr-
Za iy MaHAOHAA KeATHpHAMAHAHTaH G6Yaama?
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§ 61. AareOpauk TeHraama TYuyHYacH

$Anre6pa Ganuza ajoxmia ypus TyTram aire 6pauk TEH-
JaMa TyulyHUacura yTamus.
1-tabpudp. Yan mosonu P corrap saiidorudazi n-0apaxca-
au Kynxadoar ubopam yuwoy:

a.,x"+a,x"—‘+...+a,._|x+a,.=0 )

ugoda P conaap Maidonudae Oup HOMABAYMAL M-0aPAACAIL
aneebpaur meHzAama definaaon.

Arap (1) TEHraMaHWHI uanm TOMOWMIATH KYnXajHu KHCKa%a
f(x) makaua Gearnaacax, 6y TeHriamaHi

fx)=0 e
KYPUHHIIZA XaM &3UUI MYyMKHH.

(1) anreopamg TeHIJaMaHu HOJbL xynxan Ouias apazamTy-
pum  sipamaiinu. Hoap kynxasta xamma KO3(hOHIEHTIAD Xap
pagr noara Tenr, (1) aare6pauk TEHrIamMaza sca o, dy - -
@n1, G KOS(G(UUHEHTAAPHHHT XaMMACH GupAaHura HOJTA  TEHT

oyaoamaiim. ByHma xaMm o, @1, - - - ap— anre6panK TEHrAMa-
HHHr KOO QGUDHEHTAAPH, @y—60m KO3pOUIHEHT, An
sca 030/ Xaji AeHuaamu; @ox", axX L, @ X, Gn—

i
TeHIAMAHUKT Xa/VIapu Ba dox™ aca (@, # 0 xoana) Gom Xazied
aTananu.

2-ranpud. /(x) =0 ascebpaur MEHAQMAHUKZ 4an MOMO-
nudazu f(x) KINXCORW HOARQ QUAGHMUPYSLH X =@ Kuiman
0y menzAQMAHUNE UAOUIL detiaadu. ¢

Tabpudaan MaBAYMKH, f(x)=0 TeHTJAMAHHUHT HJILH3J3-
pH— XyJuu yan TOMOHJAru f Xx) Xymxam uiausnapuian n6opar.
illy cababau, n-Aapaxain flx)=0aare6paux rTenraa-
Ma XyAAM A TA HAKHM3TrA ord. Bynza xam f(X) Kymxainuur
OfUIMiL Ba xappanu wazusaapu f(x)= ( TeHrJaMaHHHT OA-
AWt BAa KApPAJH HAANH3NAPHHHU nbonanali it
16+
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AsreGpank TEHIMIAMA SHT KaMuaa GMPHHUM Japaxamn Gfaumu
MYMKUH, YyHKA HOJmHuM Aapawanu f(x) = a # 0 kynxaauu Hox-
ra TeHrJaamrtupub 6yamaiiu.

f(x) =0 anreGpavk TeHIaMaHWHT X = & HJJH3U Yal TOMOH-
HH HOAra aWMAHTHPTaHH YuyH, X == o KHAMarla TeHrJaMagan
f(a) =0 éku 0 = 0 renraux (afiuuar) xean6 wuxazu. By xoana
6u3 x =a CoH f(x)=0 TenrnaMan® KaHOATAAHTHPALH
neiimus, Arap x = B guiimar f(x) = O Tenrzamanuur (&xm, Gour-
xaua afitrana, f(x) KynxamHudr) wigusnapuias dapxau Gyica,
f(®)+0. By xonna, x=8 con f(x)=0 TeHIMAMAaHHHT KaHO-
aTAaHTHPpMA#AN fefiMus.

\Macanan, x*—6x + 11x — 6 = O TEHrJIAMAHUHT WIAH3TADH
1, 2 Ba 3 nup, uysku Oy XuiMaTiaapaa:

1—6+4+11—6=0,
8—-244+22—-6
27 — 544+ 33—6

0

aftHuATIap XOCWI GY/Iafu; MUCOM VUYH X = 4 KHiiMaT TeHrIama-
HH KAuOATIAHTHPMaia, uyHKH 6y kuimatia 64 — 96 4 44 — 6=
=6 = 0 xeqan6 uukanu.,

f(x) = 0 nonp-kynxan —reurnama smac, Gaaku 0 =0 xypu-
HHIIAATH afiHHATAHD.

bus Gy Gobza Gab3u anre6paux TeHIVIAMaJapHHHT HANH3AAPH-
HE TOMHII MACANack OW/aaH WYFy/aIaHaMus, AJMre6pauk TeHraa-
MAHHHT WIAW3IADUHH TOMMII GOy TeHIVAMAHH eumum JeG ara-
aam.

dueMentap aareGpa KYPCHAAHOK MabAyMKH, TEHTJIAMAHUHT GHp
TOMOHH/IAH WKKHHYH TOMOHHMIA MCTJJTaH XaiMapHH TECKIPH HuIO-
pa Gunan yTkasum MyMmxuH; (1) TeHrnamaga xamma Xajsap TEHr=
JIAMAHKHT Yall TOMOHHTa YTKA3WATAH,

Arap (1) anreGpauk TEHIIAMAHHHT WIAM3/IADH Oy, Uy, ..., %
6yaca, yHH:

a(x—a)(x—oay)...(x—a) =0

wagafa €3l MYMKHHAMTH PaBLIaH.

§ 62. MKKku Xanau TeHr.iamanap

AxreGpauic TeHrIaMaaPHUHT 3HT COAAACH XHCOOJ HIAH HKKH
Xagnu TeﬂmaManapun eyum ycyad GuiaH TaHUILAMUB,
Yw6y:
u—a=0 2)

KYPHHHINAArH asre6pauK TEHI/IaMa HMKKH XaflH TeHrjaama ne6
atanaiv, OyHAQ @ —HOAJAH (apKAH HCTaiAraH COH, PaslaHKH,
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n—
6y TeHIaMaHW @ HUHT 7-Japaxann HCTAATaH y @ WANH3H Karo-
aTIauTHpaU, YYHKH

.

(Vay—a=a—a=0.

HKKi XaIau TeHraama n-gapaxaid GYJraHu yuyH, 7 Tta ui-
ansra ara. Bynaan Mabaymiu, (2) TEHrAaMaHHHI XaMMa HAAMS-
Japy XyJUIM G HWHT 7L Ta N-Japakand WIIH3JapHiaH HOOPAT. u-
MM, @ HUHT 7-JAPAXANA HIAM3Aapu Xap Xua Oyaraun yuyn, Oy
TEHTVIAMAHHHT XaM WIAU3AADH Xap XW1, ABHH HKKH XaAdd
TEHPJAAaMa KappaJdu HAAM3ITAPra 5Ta 3Mac,

@ HH TPUTOHOMETPHK & =7 (COS o+ isin¢) IAKATA KeATHDHO,
(2) TeHrIAMAHMHI HIAM3NADUHH OM3ra MabayM Oyarad KyHunasrd
Gopmysa Guaan Tomamus:

— - 2 2%
up=y a=y r(cose tising) =" r (cu~?—‘:—“ +isin £ r)'

(k=0,1,2 ..., n—1) 3)
(2) Tenrsama Guaan Gup xatopaa:
x*—1=0 (4

TEHIJIAMAHW XaM TeKIUPAMH3. (2) TEHTMAMAHHUT WJAM3JAPHAAH
WCTAJTAHUHY, MacaiaH, Zp HH 06,

U= lzx . (5)
nefiuns Ba Gy KufiMatHu (2) ra XysMus:
uix"—a=0,

Bynpan, u#%=a ra KuckaptuG, Xyamu (4) teHrnamasu xocua

KHIaMH3,
(4) TeHrJaMaHHHT WAAUSAADH Kyfunard dopmysa Oumaan To-
hiREYCH

dp= Y T= cos?—:"+ isin 27’:“ (6)
(k=0,1,2 ..., n—1).

Arap 6y xuiimaraapuu (5) ra (x ypuura) xyiicak, # Humr
KuHMaTIaDHHH XOCWT KHAAMH3.
XakuxataH, (4) TEHIMIAMAHHNT HCTAAT@H X; WIAH3HHH OJHO,
=upx; nu (2) ra xyficak, afHUAT XOCHI KHJAMU3:

wxt—a=a-l—a=a—a=0.

Jlemax, (2) TeHTAaMaHHHT XaMMa HAXH3AAPUHHU TO-
MWl YYYH—YHHHT GuTTa MAZU3HHH (5) Tenraama-
HUHT XaMMa HAAW3JAAPHTa KYNafTupub YHKHW Ke-
pax. Domkaua afiTrania, @ HHHT A7-Aapa)adu UJALU3A8"
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PHHHU XOCHJ KUJIHII yYYyH YHHUHT OGUTTA HIALUSHUHU
l HuHT n-napaxanu XaMMa uAAH3Mapura kymafrtu-
pPHO YHKHII JOSUM.

Macanan, { HuHPr YUHHYH Japaxann WIAN3MApHIAH GUTTACH
— [ Ta TEHT; / HUHI XaMMa YYHHUM AAPaxKasH WAu3JapHHU TOTHIT

YuyH,
x8—1=0

Teuriamanu onamua; (6) dopmysara mysodux:
x0=cosO+ isin0='1,

x,-—coss +tsm23‘ 1 g¥8

= COS + i Siﬂ

| demak, u®—
THAapAan uéopar:

Uy = —ixy=

(4) UMKKW Xajinm TEHIJAMAHMHT WIIu3Japu GHp Hewa xoccara
sra:

1°. (4) menenananunz ucmasean uxiu UAOU3UHL Oup-OGupu-
2a Kynalimupcax, ARQ wy MeHZAAMAHUKZ UAOU3W Xocur 0F-
aadu.

Yunaan xam, X, Ba X; HE (4) TeHIVAMAHMHT HAIH3JAPH Je-
cax, x" =1 Ba x7 =1 ra acocan, (xpx;)" = x7-x7 =1 Gynamu.

(4) MEHZAAMARUHE UCMANAK UKKIL u/t@uaum 6up-Oupu-

2a 6y,4£a;c, SHQ ULY MEHZAQMARUNZ UAOU3N XOCUA OFAG0N.

XagukaTas:

({‘f)“= fi?=]T= 1.

3°. (4) menzaananune ucmanzan UAOUIUHL Xap Kanoan Oy-
myn (mycbam, HOAb Ba Mangui) Jdapavcaza Kymapcax, ana
meHZAAMAHURE UAQUL XOCUA OYAA0U.
UuHaau XaMm, S HE Xap KaHgan GyTyw COH ie6 Xuco6aal, yim-
OyHu TOmaMM3:
(e = (==L,

4°. dapancaraprune yuby:
e X, Xpy Xk, Xk, ..
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wexcuz Kemma-xemauezu* (4) menesaMAHUHZ uAOU3NAPUOGH
ubopam (3°-xoccaza 6unoan). Jlexun, (4) menzsnama gpaxam n
ma uadusea ea 6yazanu ywyn, 6y wamopda aarbamma Gup-
6upuza menz dapaxcasap 60p. Macanan,

xp=x5 (@a>:>0)
6yacud. Bymnau:
Hr=1 E—F>0

Jlemaxk, mynpaft | Myc6aT GyTyH COHJAD MaBXYIKH, yJap
yuyH xj=1 TeHrJHK YpunAH. By maprTau KaHOATIaHTHPYBUU Gy~
Tyl MycOaT COHJAp YeKCH3 K¥M, UyHKH 3 MCTairan GyTyH Mmyc-
Gar connu mpojanaca, x = I Teursuk xam Gaxapuaand. JIekuH,
gyunaﬁ GyTyH MycOGaT comnap opacuma anxbaTTa SHT Kuuuzld

0p.

pl-\‘a'bpnd). Azap x;=1 wapmnu ganoamaranmupysiu § 0y-
mys smycam COHAQPHUHZ W2 Kuiuew m OYAca, X ua0us m
Kypcamruiza Kapawan 0edunadu.

Wynnait kuau6, X, WIAMSHM M KYPCATKUYra Kapauuin JAecak,
Tabpudra acocan, xF =1 TeHrmuK Gaxapuaub, JEKUH M JaH KH-
UK Xap Gup r myc6aT COH yuyH X+ 1.

5°. Azap xp uadus m Kypcamxuuza gapawau 0yaca,

Xhy Xpy Ky o, X (7

Kamop Xxap xua oapajcarapiar ubopam Gjradu.

Uunzan xaMm xj = xf (m >a>p > 0) necak, x5 =1 xemub
upkany, aMMo 0<{a—B8 <m Gyaranm yuyH, Gyuza#l Tenraux 6a-
WAPHIHIIY MYMKHH 9MAC.

6°. m kypcamiunea KapauLan Xp UrOuU3HUKE UCMAAAR 6Y-
myn (mycGam, Hoas 8a manguii) xj dapancacu (7) Oapadca-
AAPHURZ Oummacuza mexz.

Xagukartas, 7 HH m ra 6yau6, ymOYHH XOCHA KHAAMH3:
T=mg+r. (0<r<m 8)
Hewmak, :

X} = xpotr = (xp)9 -5 = 1. x5 = x7,
Gyuna xj, xyaau (7) napaxanapuHuur GHTTAaCHAMD.

Arap xycycuit xoaja £} =1 6yuaca, 7 anbarra m ra 6yauna-
au. Xakuxartau, X/=1 ra acocan, Xf=X] TeHIMMKIAH X} =
xeu6 uuKaaH; aMMo CyHrru tenrauk 0 <r < m mapraa Gaxapuia-
Maiiqu, my ca6aban 7 =0 Gyanmu kepak. [lemak, (8) TeHIMHK-
HaH Y= mq HY XOCHJ KHJIaMH3.

* Bynta xf = | SKaWTHTH MABAYM.
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(4) TeHraaMaHMHT Xp WIAMSH 7 KyPCATKHura Kapalluin jera-
HUMU3/A, 7 HMHT 7 JaH KaTTa OYJIMACAHTH DPAaBWAHAUD, UYHKH
xp=1, my cababau m > n 6yiaca, XJ=1 TEHIIHKHA KAHOATIAH~
THPYBUM GYTYH MycOAT COHJIADHHHT 3HT KAWMTH 7 OGyiMac /M.
Jlemax, xap Bagr m < n.

2-Tabpud. (4) meresamanunez n Kypcamrudzq KApamAL Xap
6up urdusn 6owAanFuy uadu3 Oeluaadu.

Arap X, ungu3 (4) TEHIVIAMAHHHT 7 KYDPCATKHYra Kapaiuiu,
AbHYU GomuianFud waausu 6yica, X, HH 1 HUHT 2 KypcaTkuura
KapamJu, TbHE 6O MAAaHFH Y Z-13PAKANH HIAH3H 1e6 XaMm
afTuaanu.

(4) TeHPTAMAHMHT X, WAM3H — GOULTAHFUY unAH3. XaKHKaTaH,
(6) popmynara acocas,

Bynu k-mapaxara xjmapeax,

N 2 2k 2k
b= (cos‘i: + zsin;") =cos =% +isin S =x,

xocun Gyaanum. Mabaymku, dakatr =0 éxu aHr Kamuaa k=n
Kuitmaraa xp =1, abpun X% =1 Gaxpunaan. Jlemax, oy CYHITH
TEHTVIMKHH KaHOATJaHTHPYBUYM ﬁy’l‘yH MyCGaT comxapmmr IHT KHu-
wurn 7 9KaH. Ly ca6a6an, x; — GOIAHFHY WIH3.

(4) TenrsamaHuHr X, nan Gowka sHa GOIMAHFHY HAAM3NADH
Gy MYMKHH.

Teopena. (4) menzramanunz:

2kn . 2kx
Xz = COS i + isin S

undusu Oowranruy Oyauuws yeyw k ea n conraprune 3apo
my6 OyauuLn 3apyp 8a emapaucup.
Hc6or. Papas KxurafiiuK, Xe WIAH3 M KYDCATKHUra Kapaui-
M GYJICHH, AbHU
=1 ©)
&Kk, Xp = X ra MyBOQUK:
Xt
DuiM, X; WIAK3 7 KypPCATKHura Kapauntu Gyiaranu yuy, 6°
xoccara mysoduk, km anbatra n ra 6yauHAH:
km = nq. (10)
k Ba m HuHT SHr KaTTa ymymuil Gyaysunmchua d Guaan Gea-
runacax, k= k,d Ba n = n,d Tenrjuxnapra sra Gynamus, Gyuna
ky Ba ny— y3apo Ty6 conaap. By xufimataapuu (10) ra KykuG Ba
d ra KHCKapTHpCaK:
kym = n4q.
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CyHITH TEHTJHK kym HHHT 7y ra GyJMHMIIMHE KypCaTaiM, je-
KuH ky Ba n, y3apo ty6 6yaramu yuyH, 7, ra m GyJaunHaju.

Uynpai xuaub, m — 6up ToMonaan, X' =1 TEHIJIMKHH KaHo-
ATJAHTHPYBYM BA, WKKMHYM TOMOHWMAH, 7; Ta OYJMHYBUM 3 HT KH-
wuK coH Gyaumu qo3um. By mapraapra Gylicynamuran coH n,
HUHT Y3HAHD, YYHKW Y, §3-Y3ura OyAMHAMM BA f; = M TEHIJHK-
Aan xp = xp=1 tenraux uukagu. Jlemax, m=un, ra acoca,

n=n,d TEHIVHKAAH:
n=md (11)

Keaud YuKaau.

1. (3apypaurn.) Arap x, Goumuianruy wimusHu Guamupea, m=n
G6yaanu. By xoana, (11) tenraukgan d=1 xeauG uHKajau Ba, 1e-
MaK, k& Ba n y3apo Ty6 conaapuu ndonarainu.

1. (Evapanauri.) % sa n §3apo Ty6, aeuu d =1 6yaca, (11)
TEHTIHKAAH 7 = 1 KU XOCWaA kuaamms. Jlemay, X, OGomsanrun
uaus 6ynanu.

k Hunr KufiMaTAapH 7 aH KHYMK SKAHMHM 3BTHOOpra 06,
KyARIATH XyJocara KenaMmus:

n 0ax Kuwux 6a n Guian yzapo myl newma Oymyw mycoam
cor  magocyd Oyaca, (4) MeH:AAMAHUKZ ULYHHQ OOWAAHFUYL
undusy Gop. By GOWIAHFHY WMIZM3JADHHHT COHM, ONATAQ, @ (n)
Guaan Gearmranagn. Cownap Hasapuacuia ¢(n) udoma Jasep
PyHKyuaCcE fefiunajiy Ba, # HAHT KAHOHMK EHMaMACH A — pyp%. . .
P 6yaca,

1 1
(p(n)_n(l pl)(l s

dopMyaa uc6OT KUAMHAAU.

\..(1—;,’;) 12)

Mucon
x12—1 = ( TeHrJaManWHr GOWINAHFHY WIIM3AADHHK Tomailiuk. Aspax Gour-
NAHFUY MANM3NADHMHI COMMAN aHukaAaimus: 12=22.3 Gyarauu yuayn, (12) ra
1

1 1
acoca, ?(I?)ulZ(I—Y)(l—.—&) 3
6unan ysapo 1y6 couaap 1, 5, 7, 11 aup. Ly ca6abmu, Gowaanrus uagmsnap
Ky#ugareaapaan néopar:

4; 12 nam xuunx sa 12

2n

2 Lo
g = cos g+ S I3 Sk
0= 10: V3_+1._
*=cos g +isin 5 = —F= T b
4n . l4n V3 .
Kp=c0s g +isin 5 = — 5 —3
2. ¥3 1

2 _
X =C0STp + i sin g == 5 gk
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§ 63. YuuHuM napaxanu TeHraaMainap

YMyMaH, KOMAIEeKC COHJAap MaffoHMAard #fyduHIH Japakau
TEHIVIAMAHHHT MKKaJdd TOMOHHHM Gom koad¢unuentra 6yauc,
yHu: .

' x4 ax*+bx+c=0 (13)
KYPHUHHINTA KeJATHPULI MYMKHH. .

By Tenrmama Ky#ngard MeTof GHJIaH euusaiu.

(I3) TeHraamaHu[SHCH HOMaBAYM Y Ta HHCOATAH HKKHHUH Aa-
paxann Xax l/lLUT[I(pOk ‘aTMarad YUHHUM Japaxcajd TeHrJamara
Kyluparaua KeaTupHin MymkuH: o wu (13) renraamaza x =y -+a
ANIMAWITHPHIINY GaXapraHiaH KeHHH J0KOpHAard WApTHH KaHOat-
JMAQUTHPYBUH YYHHYH JAPANAJIH TEHIIaMa XOCWI GYaaiurad Kuanb
TaHAAAMUS.

(13) na x ypuura y+ o HE KyAHG y* HUHT KOSDOHUUEHTHHH

Hoara TeHrjaumjgas 3« + a =0 Tenrsama xeauG uukaau. By Teur-
a

JamMajaH a = — 7T TONHJIAAU.
Afituirasnapra acocan (13) renraamana
x=y—% (14)
ajMamTHpHIIHK  Gaxkapcax,
¥ +py+q9=0 (15)
xocun 6ynazu, Gynja: . S
a
p=b—% qg=g—F+c (16)

(15) — yunnum japaxaiau TEHI/IAMAHUHT HOPMAJ IAKIH
.aeb arananu.
" *(15) HopMa/ TeHrJaMaHH eYull YYyH

P y=u+wo 17)

AefiMus, GYHZa # Ba U--aurd HoMabaymaap. By wudomann (15)
TeHrJaMara Kyiicax, Ky#Wuaarn xeaub 4umKamu:

(@+)P’+p(e+v)+q=0,

GynaaH:
(@ + v*+q) + @Buv +p) (2 +v) =0. (18)
OHaW, ¥ BA U HOMABAYMJADHH IIYHAAH aHHKAAHNAKKH,
3uv+p =0 éxu uv=-——% . (191
6axapuacun. By sagraa (18) sa (19) nam:
W= —q, w= _1;_;

xocun G6ynazn. Kypamuskm, #® Ba ©° ymoOy:

"
z9+qz—%:0




[image: image232.jpg]§ 63. VUMHUM TAPAKAJIA TEHIJIAMAJIAP 235

KBajpaT TeHrJaMaHHHT HiAfusaapuian ubopar. By renraamann
equb, Kyfugaraup TONAMH3:

2y = "7
EKu
-z __u V‘?‘

6ynnau, (17) ra xypa:

3 —s 8 o
; —a+v=1/—%+1/z+z~7+1/—.1—1/%+wo)

-~

(20) Tenryiuk, ogatna, Kapdano gopmyracu pe6 ataxanu. By
TEHIVIMK — HKKHTA WIAMSHHHI HMFHHAMCHAGH u6opar Gyamub, Xap
GUp MIAM3 yuTa KMAMATra 5ra; 4 HUHT Xap Oup KHIMATHHA U HHHT
Xap Gup KufiMaTn GMJIaH OJCaK, Yy =4 - © y4yH Xammacu 6y.1u6
TYKKH3Ta KHAMaTHH Xocua Kuaamus. Ammo (15) Tenrsama dakat
yuTa wiausra sra; my caGaGuu, I0KOpHJArd TYKKH3Ta KHAMATIAH
yuTacHHH, SABHH Y = 4 + v furnHguHaur (19) mwapTau KanoaTaaH-
THPYBUH KuiiMATIApHHE OJMinMMu3 kepak. Llly makcaana aBean:

o oe=y/ 5+ VE+E

WAUSHUHT y9Ta KWAMATHHM TOMNAMW3. BYHHHT YUyH, MabiyMkH,
« WuAr GuTTa, MacajaH, #; WIAM3WHH | HMHT YYHHYH Japaxanu

C/'T_cos0+isino: 1,

21
+tsm:

cos & + i sm 3
WIAHBNAPATA KYMAHTHPHIIHMUS NOBHM. Harnmana 4 HHHT yUHHUH
NApaKand WIAWSAAPR Iy, I, = iy, I, = s, Oyrand.

DHAM ¥ HUHT Teruntiu KnfiMaTaapuun (19) mapraan Tona-

MHU3:
e (‘ 3%,)

___P = —_— —- =
T, < ) &%
6yHu,a S=1" pan Qoinananmug. LUyHAaﬂ KWInG, ¥ HHHT Xap
Oup KMAMaTHHM U HMAT MOC KufiMaTHra KyLCak, y yuyH KyHuna-
TH yuTa KuiiMaT Keanb unkamn:

Vi= ity + Uy, Vo= ey + Py, Yy =y + 20,

Uy = — -y Vg= — g = — i e%uy;
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Arap Gy TeHrJuka1apra e Ba €® HEHT KuiiMaTAapHHH  Kyiicak,
(15) HopMa/ TeHrMaMaHWHI WIAMS/ADH Ky#uiaruiapra TeHr Gy-
nanu:

V1=t + 7y,
. Yp=— % (g +vy) + i#‘ (2 — ), (@1
Yo =— ‘2‘ (21 + 1) —i‘/g—a (g — ).

Aunu, (14) rTenranxaan Qoinasanns, (13) Tenraamasunr wa-
JM3JAPHHH TONAMHB:

a
Xy = Uy +Vy— 3,

R N EL NPT ) ©2)
o= — 5 (b 0) —i V2 (g ) — .
Mucon

X3 + 3x%+ 15x + 13 = 0 Tenrnamanu euaiuuk. Y:'symm9 a=3 b=15
¢ = 13 6¥aranu yuyn, (I6) Tenrmuxnapra acocan, p = 15— 5 =12 pa g =

2.38 -15
= T—'s—s— + 13 =10. Jumu

5 S e
u= l/o+V0+l§T=Vy64—7 &
12

Arap a, = 2 jecak, vy = — 3= 2 xocun 6yaanu.
Hemax, (22) ra Gunoa, Gepuaral TEHTIAMAHMHT IWUIM3TApH  Kyfnparuaap-
nan uGopat:

H=2—2—1=—1

e+9—1=2. 3i—1;

@C+D—1=—2,3i—1

4 § 64. Yuunun napaxann Xakukuit K03(phHUHEHTIH
TEHIaMaB¥ TeKIHPHIL

Xaxukuii COHNAP MAHIOHMAA YUMHYH AAPAKATH HOPMAT TEHTIAMAHHHE HX-
RH3NAPH Kaunait GyaMMHK TeKuMpainuk. (15) Tedriavanuur p Ba @ kosdou-
UMEHTIAPHHH XaKHKHH COMNap ne xuco6mab,

§ e
i T
s u:l//__,;+|/f7+

(23)
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nonanu o.vmnma Ba KyMRIArH yu XONHM KYpub §ramus:

1. "4 +5 1.> 0% By xomia (23) Aa WAAU3 OCTHAATH COH XaKmKuii GYawo,

4 Xam Xakmkmil 2, nuusra sra 6yaamu**, Bynnaw, vy = —%x XaM XaKukHii  ne-

rau matmkara keaamus, Uy ca6adan, (21) Tenramknapra kapa6, (15) Tenrnama-
HHHT wA[H3AapH Xap XA, Oynapaan GurracH, ABUK y; = ¥ + Uy XaKHKHH Ba
KONraH MKKHTACH, SBHH

1 V3
Ya=— g (+v)+iTg (1—1t)

1 Vs
Yo = — g ( + 0)— i (@ — o)™ <

KymMa KOMIIEKC SKAHHHH KYPaMus.

2 pe .
T+ 2—7=0 BkH

By xonna (23) TenraHk

3= 7
=) — %= —
V-4
KYpHHHIITa Keaain.

Bus u wamr 4y = — l/ 4 xaxquit wannamn onayws, Wy Gunan Gupra,

v= !/— 5— l/q +’;7 HHUP XaM Uy = — l/? XaKuKuH BILMHIN OAHUE

»
A03HM, UYHKH Oy HKKM #; Ba Uy Kuiimar uvu = — 3 WAPTHH KaNOATIAHTHPALH.
BujH, 4y = vy 6yarann yuyw, (2]) nan

sofal

N=2, Bp=y=—th

xniimaTnapun Tonamus. Memax, 6y xoana (15) Tenrnamanmar HIAN3NApH XaKu-
Kuif Ba WKKMTACH TEHIAHD.

¢ . e
3°. Huxosrt, TTE < 0. By Tenrcusankia Xap BakT 7> 0 Gy'\ralm
yuyH, p <0 mapr 6LKAPHAMIIHM KepaK, YYHKH aKC Xoana q;amn + 27 >0

6ynap snm. Kypamusku, ‘L +é—'7 M3 MaBXYM CcOMmH upomamaiimm, mry

@
2 + 5 udona (15) TenrnaMaHHHr JMCKDHMHHAHTH 1e6 arananm.

s Xaxm(arau, (23) un Kuckava z = V'@ 1€6  Gearnnacax  (x — XaKuKii
€OH), TOK napawaitd u® —a KYNXaJiHHHT aKanns OMTTa MIAM3H Xa MKHi SKaHH-
ki Ounamua (221-6eT, 4-naTHika).

“** Bynga #, —U; % 0, SBHH 4y # Uy, YYHKH 4y =03, SBHHU

3
_qA Vtﬁ r P
/ x 7 o7
r
T+ 4+ g +97 k2

7 S ops
Gynaan sca '4' + 27 =0 xocun Gyaaaw; avmo Gusna 474_ + % >0,

G6¥aca, Gy Temramxian —

e
L 7 s 0 xean6 wHKanM,
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= ,\\_—

cababau

HAMN3 XaM (aKaT kommrexc KHilMatnaprarnna ora. Bynapnau Gurracan Uy =
=2+ Bi feitnuk, Gynna 3 + 0, lay2=a2 2. Ukiuman TOMOHIaH, 122-6etnarn
(34) dopmyaara acocan,

U R Ay v

e S .

VYV V-V VE-v s
v

Gynzan | uy = —F»REMGK.—g = a4 g2 MM, uy ra MOC ¥ Hu Tonampma:
P _atir a3ygs

v T M TR IR et

‘
Wynpai Kuau6, (21) TeHMMKIADRal Y6y XOCHI Kunamua;
B

1 3 p—
y,z—g(ux+0ﬂ+iy2 m—t)=—a_gy7

1 £l —_
Vs =—g(ux+v.)—i/7(u1—v.)=—1+ﬁ/3-

Dlemax, 6y xonza (15) Tenraamanuur HIALHSNADH Xakukuii pa Xap xuagup,
Muconna P

2 e s
L 2% 4= 0 renrnaua yugy %+§7 g ‘?,ﬂ)w. By 1enr-

Jmna)-mﬂlr OuTTa wagmsn x; — o Bd KOMaH mkura: )wagusy Xy=—1+4
Hy=—] . -
¥ ? p?

2 =34 220 renrnaua vy 54 2 TeHrramanmur
HIRMSNADH Xy = — 2 gy oy |

8 H S 746 LAY o

‘1. onxom‘, F—Tx+6=0 TeHTMamMa  yyyyn Tty -5 =

0

== <O rtenraama xyiuzary HITm3napra =1 ap=9 g=_3

§ 65. Typrunun Aapaxann TeHramanap

Kommrexc COHMAp mafnonupary TYPTHHYM napaxann temraa-
MAHUHT MKKana TOMOHHHM Gomr Kxoadunuenrra 6y1u06, yHu:

x4+ax3+bx’+m+d=0 (24) (»
WAKAra KeaTupa ozamug,
N ———

» —
* P <O e yayy 55 o 4 V—§>o.
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TypTrHYM AAPAKaNH TEHIJIaMaHU eUHIIHURT KYNruHa ycyJia-
pu Gop. Bus yJapHHHT Gab3uiapuHi KYpHO YTaMu3.
1°. deppapu ycyau. (24) [ enraamaHunr Ksﬂuum yuta
2

XaJMHH JHT TOMOHTA yTKasnb, HKKAna TOMOHTA 1% HH Kywa-
mu3. Hatuxana:

(@ +5)'= (G- D) —ex—d
xocua. 6yaamn. DM, CYHITH TEHIJAMAHUHT HKKaJa TOMOHHra
(x® +a—;) y +'¥ finFunuEE KymuG (Gysaa y — sAHTH HOMA'BJYM),
ymoGyra sra 6yaamv3:

(245 3)'= o)t (F-)xt (G = d) 09

Surn y HoMabAyMHH (25) TEHIMAMAHMHT YHI TOMORM TYAHK
KBajpaTAan uGopar 6yauG KOXAJUraH Kuau6 TanaiMus, Bymmur
YuyH!

C_ppy=A, Pc=24B, {—d=F (26)>

e6 onumuMus Kepak. YmoOy:
4A2B® = (2AB)?

afiHuaTra acocas, I(yﬁﬂ}lﬁl’l’l HaTHKara KeJaamus:
(@b )G -a)=(5F—0) @ne

Kapcnapuu ounG, y HHHD Japama’apura uuc6aTa  yxwam
XajJapHu RUFCaK, 2

Y8 —by® + (ac—4a)y — [d(a®—4b) + =0 (28)5

WAKAJATH YUNHUM JApaxaiu TeHrzaMara KeraMus. Kypamusy,
Y HOMAbJAYMHHHT KuiiMaT/apu — Wy (27) TeHT;IaMaHHHT HIAAU3JA-
punan n6opar. By Tenrnavannm Xasa KHJAYBHH TeHrAaMa &xu
(24) TenrnamaHuHr pes3oJpBEHTACH JAefunanu.

Arap (28) TeurzaMaHuur GHPOHTA WIJHSUHH Yo 6unan Gearu-
nacak, 6y xuiiMataa (27) TEHTIHK Gaxapuiu6, (26) TeHrIHKAAPra
acocan, (25) Tenrnama Kyimuuar:

(P+5+% " = (Ax+ B)*
EKH
G £ (At B)
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KYPUHHIIHA OJ1alH BA, NAeMAaK, GePUATaH TYPTHHYH AAPAKATH TEHT
1aMA HKKHTA:

x2+‘;—”+y£=Ax+B,
x’+2 +29 5 =—Ax—B

KB&1PAT TEHTJIAMAHUHT Kymafitmacura &fuaamu. By tewrzamanap-
Hu euub, Gepuarad TYPTHHUH JAPAKaJiH TEHIIAMAHMHI TYPTTA WI-
JMSHHH TONaMU3.

Mucoa

3 x4+ 3x2 —5x —3 =0 renrnamann evaiiank, 6ynna a =3, b=0, ¢ = —5
d=—3. AsBan (238) TeHriaManu Ty3amu3; @, b, ¢, d HMur Kuiimataapunn (28]
ra Kyin6, ywbysu TOnaMus:

y5—3y +2=0.

By Tenrnamauym evamus:

e=V 15y
-3

Oynfan o= —1; 03 =— I)=—1;neuan. Yo=—1—1=—2

9 1
(26) Tenrmuxnapnan A Ba B mn ammgnaiiwms: A= oy — T

8D 4 5 gan B2 mn xo

A=

1 1
= & g; Macanan, A= o HE OaCaK, 24AB =
cun Kuaauus. [Uyngalt xuanG:

3 1
2k FE+2
RRMNOYE P
By Tenrnamanapuu eun®, GepuAraH TEHIAMAHMHT WIAW3NAPHNN TOMAMH3:
<} —1—/ 13
i w_‘*'ﬂ fy=— gt H=s=—L
|
2° Jlo6ayeBCKHA yCyaH.
a
x=y—7 (29)
aIMawTHpHI Epramu Gunan (24) TeHrsamanu:
Y+ py hgy+r=0 (30)

HIAKATa KeJTHPAMHU3. ByHH TypTHH'-IH Japaxany TeHIJIAMaHHUHI
HOpMaJ wakau aefiunagu.
By HopMan TeHrsiamaumHr MCTaAraH WALWSUHH Y OHJaH Genry-
236, ym6y:
2y taz + =0 (31)
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"{épnamyyu TERIIAMaHW Ty3amus; GYHAa INYHH AfTHII Kepakkw, a
HHHr KuiMaTH Gusra Kepak Oyamaiigu, § HHHT KuilMaTh 3ca Kedun-
pox anukaanaau. Arap (31) TeHrsamana 2z HH— 2z GuJaH aiMam-

THPCAK, ;
224+ y2?+az—B=0 (32)

Tenraama xocun Gyaann. Cynrru (31) a (32) Tenraamanapun ysa-
>1po Kymaftupud,
4

w

Bl mu—n=0 (33)4
TeHrIAMaHH XOCH/I KuiaMmus, Oynia #=2* B

l=2%—y m=a®4+ By, n=F

"35 By TeursiMkAapHUHT GHPHHYM Ba YYMHUHCHAAH @ Ba P HW aHUK-
pab, MKKHHYMCHTA Kyicak,

Y 2"+ 8V ny+ (B —4m) =0

renrjama xenuG uuganw. By TeHrmamMamMur XyAnM 10KOpHAArH
30) Tenrzamajan u6opar GyJHIIMHM Ta1al KHIUO,

2=p, 8Vn=q, P—dm=r
_ |nefiMus, GyHaaH:

)
N (=8, n=l m=%(%-r) (34)
ocun 6ynamu; BP=n Ba n= g% TEHIVIUKJAApra - - acocaH, f= -

e6 XHCOGMAIMUMH3 MYMKHH,
(84) reursuxaapaan doinanannd, (33) renramanu:

el LB u—8=0 . @)

akara Keatupamus. By —xaa xuaysuu Tenrrama &ku  (20)
JeHITAMAHUHT PE30JMbBEHTACHAHP.
Arap @y, #y, 43 6unan (35) TeHrIAMAHUHT HATH3NAPHHY GeJrua-

bk, 2%= u raacocanz, = V iy, 2z, =V iy 2z3=V isconaap (31)
[PAAMUK TEHTIAMARMAT JAH3/APUHK udonanafinu. Wy cababau:

Btz b=y, 25t =—f=—14

apfnap Gaxapuaamu [22&6€Wm¢mﬂ

)) 4 Kypamuskm, 2, 7, 23 KufiMaTiap 22,7 ”:"’? WapTHE Ka-
r paTaanTHpajuran 6yica,

2y, —2Zp — 23

i -2y 2y — 23

\ —Zy —Z%, %
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KuiiMaTaap xaMm Gy WApTHH KaHOATIaHTHPAiH. Ilemax, (30) Teur-
JlaMaHuHr WIAH3AAPH Kyluaarniapaas méopar Gynamu:

Ww=2+2+2,
Yo=2—2 — 2y
Vo= —2Z1 + % — %

Va=—2,—23+ 2,

By xufimaraapun (29) ra xyimG, (24) TenrIaMaHuHD HALMSIA“
piun TONaMu3.

coa

3
x4 AP+ g — 20— = 0 Tenrnamann evafiauk. Appax x=y—1

aIMAmTHPHIIEN GaxapHO, HOPMAJ TeHriamara yTamus:
i 21
y‘—gy’+y+l—6-=0.
ird 21
Bymia p=—7, g =1, r =" sxauuni sprubopra omu6, (35) peson-
BEHTAHH TY3aMH3:
ST S )
w—g et ge =
By Tenraauann KynaliTyBuMIapra axpaTHO euuIl EHEALAD:
1 7 1
(g —Fu(—7)-
1 1 1 7 1
== @+ ger ) —rulo—5) -
1 3 1
= (u— ?)(u2—7u+ﬁ) =0

1 3£2V72
Jlewax: @y =7, Ups= ——t4£— 5
Byuta g = 1>>0 G6araun yuyH, 212523 = —% = ——; IapTHM KaHoaT-
T 1 7
sarpit i G Ve m kg TRV

V2l
= ﬁL ne6  omamua. Harmwana:
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JloGaueBcknit ycynuaan o3 Gapyx KHIaAWraH siHa GUTTA yeya-
HH KypHuG YTalJuK.

3%, Diinep ycyau Bymia xam (24) renraamann assan (29) aaMamTapum
&ppami Gnaan Hopyan (30) WAKATA KeATHPAMHS:

Yyt gy +r=0 607
DI X HM YUTAa HOMABAYMHHHT HuFHHAUCH cHpaTHia €3amus:
y=ut+viw 36)73

Vikkana TOMOHHM KBajpaTra KyTapu®, ymOyHH XOCHI KHJaMH3:
§A— (@ 4 0 + ©F) = 2 (v + 4w + vw).
MVkkunun MapTa KBajgparra KyTapud, KyHuwiarnHH TONMaMua:
YE—2(u2 + 02+ w) Y (14 v+ w) =4 (a0 + sw + vl @)y
Bynna:
(uv + aw + V) = w0 + 13w + vt + 2uvw (2 + U+ )
&xu, (36) ra acocan,
(10 + uw + VW) = 2uvwy + WP + Pwl + vPud

By ngonann (37) ra x§iin,
¥4 =2 (u? + 02 + ©F y2 —Suvwy +
+ (4% + 0% + w?)? — 4 (uP0? + pdw? 4 vPw?) =0 (38) 1+
TEHrJiaMara KelaMH3.

SIHrH u, v, W HOMABIYMAADHHUHTr KuiiMaTAapHHM (38) TeHriaMa Xyamm (30)*
TEHTVIAMAHHHT Y3ujan nGopar GYanG Kosamurad Kuin6 aHuKaaiiuk, ByHuer
yuys:

—2 (Ut v w?) =p,
—8uvw =g, €9
(@ + 0% + w2 — 4 (u20f + w20 -+ vt =1
&xu, Gynpan:

2(a® + v? + w%) =—p, —_ i
16 (u20* + u?w? + vie?) = p? —4r, (40) %
6duti? = g
GYaumn xepax. Arap

M=z, WP =z, ot =1 @y
1e6 oncax, (40) Tenraukmap Kyimparnua Eaunamu:
2n+ztzy=—2p

212y + 2125 + 2,25 = p2—Adr, - (42)1>

212025 = g% B

(42) TeHMIMKIAD 2;, 2,, 2y KHAMATIAP KYiNIArH yuHHYN Xapamamn TeHrna-
MaHHHT HATM3AADH SKaHAHH KYpCaTain:

28+ 9pz + (pP—4r)z —

=0, (43) 22
By — Xyuw Xan Kuaysuu tenraana g (30) TeHIMAMAKKAT pe3 o b-
BeHTacwunan uGopar.

(43) Tenraamans cunS, u, v, w manr KwAaTIapheR (41) TemrAmKIapAAK
Tomamiz:

1

— 1, — | -
nuv=gVa, w=51z.

16*
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JlekuH, #, v, W HUHT KuiiMaTaapuHu
Suvw =

q
VaVava=—q 49

wapr Gaxapriaquran Wmopanap Guiaw oauul Kepak.
Arap V'z,, V7,V 25 xuiivataap (44) wiapTHH KaHOATAAHTHPCA, YHH
Va, —Va =V
—Va, Vi =V
—Va, —vi Vi
KHiMaTAAp XaM KaHOaTJIaHTHpamH.

Ttemax, (36) ra acocan, (30) TeHrnamamHHr mimEsNapu KyHwparnaaprau
ubopat:

Exn

| P
n=g Va+vzu+va),
[P
y=gWa—Vz—-Vz),
| P
w=—g Va—Va+vz)

yo=—3 WE+VE-VE).

Huxost, Gynapuu (29) ra kyiuG, (24) TeRMaMaHHHI HIRMBNADHHH XOCHA Kuaa-
»u3.

Mucox

242-6eTna KeATHPHAraH TeHramanu euaiiink. Mabaymkm, x=y—1 neb
onnb, y TeHrAaMaHu: 3
1

7
y¥—g¥+y+ g

wakara keatupamus. Apsan, (43) pesonbBeHTaHH TY3aMU3:

9 2
YT p—tr=g—g =T g =1

JDemax:
=T+ 72 —1=0.

By tearnamanu Kymafirysunaapra awparu esca,
@—=D=Tz(—1D=(—1)E—06z+ D=0,
Gynnan: ¥ _
=1, 2,3=822V2
Xxocu 6¥aa. o o g
Junu (44) mapTan KawoatnawTHpHmM YayR ¥ Zi=—1; Vz=V 2+
Y 73 =V 2—1 1e6 onamus Ba ymGyHn TOTAMH3:

B R &

' 5 —2Y2—3
=g (—l— ) 2= 2+ 1) — —’;—
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1 = = 1
== g 1=V E—14+VE= ) ~1= 5

1 s -
H=—g (=14+VZ+1-V2+ 1)—1=——g—.

E Mawrap
1. Ky#unarn TeHr1aMafapHuHC WANH3NaDHHN TOMMAT:
) x2—1=0;6) X*—1=0;8) x4 ~1=0;r1) £6 — 0 a) #—1=0.
2. Yy TeHraaMaiapHHHT HIIN3IAPHHM XHCOGMAHT:
a) x2—4 ) x2—8.=0; B) x4 +[6=0;1) x5—256=0; n) x4 —2 = Q;
€) 3x3 + 16{ =0.
3. Kivmmam TeHrNaMafapHUHT GOMIMaHFHY MANIBIAPHHHE TOIHMMI:
a) x5 —1=0; 6) x4—1=0;B) 45— 1 =0; 1) 16 —1 =0,

4. k=27, 99, 137 xuiimatiapaa
2kn 2kw
Xy = C0S g5 -+ sln 10

A3 Kalicn KYpeaTkmunapra xapaman 6yaain?

5. x% —1'= 0 redrnamManunr 7 ra Kapallx WiIH3AAPHHH AHMKIAHE.
0 TeHrIaMaHMHT MCTaarad GOUUIAHFHY WIM3MHH & Gunan Gex~
ranab, 14 e+ 2+ ... + "1 {UFHHAMHA XHCOOJAHT.

7. KyHuiars yunuun japaiana TeHCIaMATAPHA ewMHT:

a) x*—6x+9=0, €) x4 9x% 4+ 18x + 28 =0,

6) x8 +12x 463 = 0, *®) &%+ 1242 + 45x + 54 =0,

B) x84 342 —4 X 3) X8 —3x2 —3x 4 11 =0,

r) 8x8 + 24x2 —81 =0, 1) 2763 + 1u8x2 + 144x + 118 =0,

) x3 + 342+ 3x—36 =0, K) 2763 — 81x2 + 297x + 242 = 0.
8. TYpTHHUM NAPAXANH TCHTTAMANADHU EUHHI:

A; Peppapu yeyau Gunau:

a) xt +4x + 3=0, 1 xt—2%— x +2=0,

6) xt—4x+3=0, ) Xt — 248 4 2 a2 4 4 —8 =0,

B) x4 + 248 + x+2=0, e) xb—2x3 4 1842 —27 =0,

bB) JloGauesckuit ycyan Gnran:

i) xt—4xd — 22x2 + 100x — 75
8) x4 4+ 8x® 4+ 32 4% + 80 x + 10
“m) X4 — 88 4 22— 9x—8=0, )
K) 68 4x9 4 S4d 4 (40 + 16 YT+ (28 + 16 77 = 0.
B) diinep ycyan Gunan:

1
D) b+ Axd 4 e 2 4 (T+2i) -
M) 16 x4 — 8 x% 4 64ix — 65 = 0.
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§ 66. Topuep cxemacu

\ Bup HOMaBayMaAM GHPHHUH Ba MKKHHUM AapAKAIH anreGpaux
TEHIVIAMAZIAPHH €UHIl YCy/Japu Guara sJeMentap aare6pajan Mab-
ayM. Bup HOMaBAYMJH yHWHYE Ba TYPTHHUA AdpaxaiH aare6pa-
WK TEHrIAMATADHHM €UMUI yCyaaapu OwJaH apBairi Go6na TaHWuI-
auK. DByrapias yMmymu#l © xynoca umxapuG  Kyinaarnni afiTan
MYMKHH: Japaxacd TyPTHHUULAH KarTTa Oyamaran GUp HOMABAYM-
M Xap Kaugail aare6pavk TEHIVIaMaHu euuul dopmyranapu Mas-
Kyn 6yau6, Gy Qopmy/anap — TEHIIAMAHHHT KO3 QUIHEHTIaPH
YCTHIA KyIum, alupui, kynaftapum, Gy, Jlapaxara KyTapHil
BA MAJHM3 YHKapHII amaJiapuny yexJau Mmapra Gamapum HaTHKa-
cHjas WGOpaTAMp. By Xmajga eunm yCyaH, KRCKaua, TEHramanap-
HH pajMKaJaapla eunm ned afTHIALM.

Yuymuit maxaza (Xapd xoa(puuuentiap 6unan) Gepuiaraxw
TYPTHHUKHIAH OKOPH AApamatu OUp HOMAbIyMIH aAreéGpauk TEHr-
JaMajapsu pa;mxa.fmapga eyum MYMKHH 3MACaAHUTH 3Jll‘€6p8)la
uc6or uanuran. Ly cadaban, Gynaail anre6paHi TEHrIaManapHy
SYHIIHWHT GOWIKA YCY/JapHHH KHAHPUIIra TYFPH Kelaiu. Bus 6y
606/a, XaKuKH# COHIAp MafjOHHIAr# Xap Kaugafi papaxanu 6up
HOMab/IyMAH aAreGpauk TEHIIaManapHUHT HIAHSIApPHHH TaKpuOHH
Xucobaam ycyasnapn Guaan TaHHUIAMHS.

ABBaj, HCTaAraH COHap MafiOHHAArH:

f(x) =apx +ax"" + ..+ @nrX

Kynxaauu x — @ afiupmara GYJIMmHHHT [opHep CXeMacuuu
kypu6 yrafmk, 6yuia @ — Xap Kauiad COH. Pasuiank, f(xX) Hu
Xx—a ra 6yaranja:

fx)y=(x—a)e(x) +r, 1)
TEHTAMK XOCHJ GWQAEyHua ©(X), yMyMaH, KOMILIEKC COHAap
mafigonnaru (7 — 1) gapaxanu KYIXajuu, 7' 3Ca KOMIIEKC COH-
Hu nbosanaiiu. )
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Arap
@ (X) = box™ " +byx"2 .+ bygx + bpy
ne6 cpapa_s KuauG,
QX"+ @ x" b ap X+ an =
=(x—a) (box" - by X" - A by ox - bpy) + 1

TeHTIMKHART VHT TOMOHWJA TETHUIIH aMaJJapHH Gaxapcak, ym-
OyHH XOCHJ KH/JIAMH3:

X" + @ L X G =
= box™ 4 (by — abg) X7~ 4- (b, — ab;) x72 4
4+ ot (On1 —abpg) x + (r — abu_y).
BynzaH, HKKH KYOXaJHUHT TEHIJHK mapTura GHHOAH:
= by, @y = by —aby, ay=by—ab,, ...,
Ano1=bp1— @by, Gn=r—ab,
uukafu. By tenramkiap sca ¢ (x) GyunManunr  koaduuuenta-
PHHE Ba 7' KOJAMKHH HHKJIAITA HMKOH Oepaju:
by=a, b,=aay+a,, by=aa, +a, ...,
Du1=Qap 3+ Gp, = AGpy + an,

JNlemax, b, by, ..., by, 1 K03 PUIMEHTIADHAHT KHAMATAA-
puny Kyitunard I'opuep cxemac fe0 aTalyBuu cXeMa &pjamu Gu-
JIaH AaHUKJAUINMHU3 MYMKHH: .

i

a, { =¥ [ @y l an

by= by = r=

—aaotayf=a+a, =aa,_y +a, 4|~ 1+a,

Topuep ycysmHM MHCOJIApAa KYPHO §TahaHk.

Mncoanap

L f(x) = % —2x4 4+ 3x* — x 4 7 mu o —2ra G6fnamms. lopuep cxe-
MacH'a MyBO(HK KyHMZarHHH TONAMH3:

1 w2

[ l 3 l -1 l 7

2

1 \2~l—2=0’2-0-—0:0‘2«0+ 3:3‘2-3——1 =5|245+7: 17|

Hemax, Opmuma ¢ (x) = x4 + 3x + 5 Ba Konquy r = 17,
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2. JHm, f(x) = X7 — 248 + x5 — 3x¢ + 4x3 — x® 4 6x — L mm x +—g—
ra 6ynamus ‘§lna Fopuep cxemacuaam ¢oiinananub, ymOyHH TONAMH3:

1}—2 §3 —3 r 4 ’ -1 6 —1
_3, 7| % % 351 115 | 87129 11315
2 —2| 7| 7% 16 ) 64 7128
Ilyunait Kuaus,
7 25 99 361 1115 3729
9(x) = 20— 4 T XA B+ Ay Ak e
11315
BAr=—"155"

Besy Teopemacura Gunoan, r = f(a) Ofaramm yuyn TopHep cxemacmaan
doiinanann6 f(a) HL XaM TONMMIN MYMKHH,

Mawrrap
1. 3x4 — 2¢3 — x2 + 5x + 7 Hu-x — 4 ra G¥amnr.
2. x5 4 643 — 2% + 6x + 3 nu x + 2 ra 6amur,

1
340 — 05— 248 4+ 2 —Tx — 10 un x — 5 ra Gyanar.

) 1 i} 1
4, 45— 5 xb4 g af — 2% 5 M X + 5 Ta Gfaumr.

§ 67. XakuKu#i MIJM3NAPHHHT Yerapalapu

Xaxukuit connap mafiioHnnarn
f(x)=apx + ayx" 1.4 @G+ =0 (2)

anreGpanK TEHTJIAMAWKHT XaKHKWH WIAUSIaDUHE TAKPHOHHA XuCOG-
Jlal MaCaJaCHHU KYAMH3.

Xagukuit waausaapHd TaKkpuouh xmcoGram mpomeccu yu 6oc-
Kuura GyJHHALM:

1°. XakuKUK HALU3TAPDHUHT YerapajapuHu AaHHK-
aaur

By macana Kyfiuzatuaan ubopar: myHzait ukku o Ba B Xaxu-
Kuft counn (2<CP) Tommm Kepakku, (2) TEHTJaMaHHHT XaMma xa-
KHKHE wagusaapu® my couaap opacuia &rapurai 6yacHH.

2°. Xaxugnit naAnusnapun amparum. DBy wmacanaun
KyHHaardya Tyuynamus: mysaafi opanukAapHu TONHW KEPAKKH,
YAAPHHHT Xap Kadcucuia. (2) TeHrJaMauwHr OUTTAaTHHA XaKuKui
nAM3K €Tafuran GyJCHH.

* Arap yaap Maskya 6yaca.
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3°. Xaxuguil MAAM3NADHH TaKPHOUA XucCOGaam.
By naparpadia HAAMSJAPHUHT UeTapaJapHHH AHMKJAW Macaaack
Gunan wyryananu6, YerapatapHi aHUKNAMHHHT TYPTTAa YCYJHHH
KypcaTamus.

Assan wysn afitu6 yrafiukku, (2) Tenrnamana x ra 6us ca-
KaT Xakukuii xufiMaTiapHuruna Gepamus; mry ca6aGau TeHraama-
HEHT uam ToMommAarm f (x) Kynxan xaM daxaT Xaxkuuil KuiMmaT-
AapHn Kabya xwiaaad. Lysunr yuym, ,Moayab“ cy3u ypuura ,a6-
COMIOT KHAMAT* CY3HHM HINJIATHLII MYMKHH.

Bupunum ycya Aezap |al, |a,), ..o, |Ga—i], @] con-
AQPHUHZ 3Kz Kammacunu A 6unan Geszural,

_ A
Rt

decax, (2) menesamanune xaxuxui urdusrapu — R 8a R weza-
pasap opacuda émadu. v

Hc6oT. MoayAIapHUHT MabiyM XOCCAJapHra acoCaH, X HUHI
Xap xaujait Ba, Zemak, |x|>1 kuiimariapuaa xam,

1f > la,|lxi*—lax™ + ...+ aq] 3)
TEHTCHSJAUK 6axcapuaamd.
Arap [
x4 tan] <oy 1% ey |22 4L 4 faa] T S
TeHrcusaukaa | @, |as|, ..., |a@s| nap ypHura yJapHUHr SHC

karracu Oyaran A,HH KyficaK, TEHICH3JIUK fHA XaM Kydasjiu:
a2t ot <A (X Pt e x|+ 1) =

=A':;|’”—1 <A Er “
(4) ra mysoduk, (3) Aan ymGynu TONaMus:
1> a1 — A iy =
=t (e (%1 = D —A). G

DHAM X HUHT Kauja#l guiiMaraapuia
lag|(lx] —=1) —A>0

TEHICH3JNK Gaxcapuauiiuny aHukiafimus. Bynuur yayn my renr-
CHBJIMKHH euuod, A

Jxl> T (6)
sKanuHu Tonamu3. [lemak, X HuHT KWAMATAapu (6) TEHICHSIHKHH
Kanoaraantupea, (5) san |f(x)[>0 xeau6 wukaan. Bowxava aiir-
raHfa X HUHr a6CoMIoT KuiiMaTH R = Yo + 1 nan xarra Gyaca,
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f(x) xynxan Hoara afnanMafinu, suM (2) TeHraaMa MJAMSAApra
sra Gyamafinu. By xon aGcuuccanap ykuzaru R BYKTAHHHT YHE
TOMOHM/JA Ba — R HYKTAHMHT Yall TOMOHWAA (2) TEHIVIAMAHUHT Xa-
KUKHH waiusnapu #yxanrunn xypcarapu. Wlyspait xuiub, xaku-
Xuif uanussap — R Ba R werapaiap opacHiaruHa 6yJHIIH MyMKHH.

Xagukuii W1IU3NADHAHT HYerapajapuHH aAHHKJATAHLAH KeliHH,
MyCOaT WIIM3NAPHUHT 4erapalapuHi aloXuia Ba MaHGbHi HAAU3-
JIAaDHUHT 4erapasapuHU aJOXWJA AaHWKJAll MYMKHH. DBus Gynu
KOHKDET MUCO/JIapAa KYpub yTamus. Arap Myc6ar niausiap myc6at
&K HoATa TeHr 6yarang Ba P conaap (¢ < B) opacmia &rca, a—Myc-
0ar WIAU3APHUKT Ky WM uerapacu, 8 sca I0KOpH uerapacu ae-
#mnanu. Ulysunraex, Maubuit wignanap manduii 8kn HoaAra TEHT
Gyaran 1 Ba d connap (1 <8 opacumaa érca, y— Manduii uagus-
JIaDHUHT Ky fin uerapacu, 8 sca 10K 0 pu uerapacu je§ aranad.

Mucona
Yuméy:
F(2) = 24 - 3x8 — 33x2 + 22x + 120 Q)

120
Teurnamann oxafinnk. Bymna lag| =2, A = 120 8a R = 5~ + 1 = 6). Jlemax,

TEHrJaMaHWHr XakuKuit unnuanapy — 61 Ba 61 uerapanap opacuua &raim.
61 myc6ar HAMSMAaDHMHT 10K OPH uerapacHinp. MycGaT HAXH3MapHHHD
1
Ky # u werapacunn tommm yuys, (7) Tesrmamara =y uu Kyiu6, ymGysn
XOCHI KHIaMH3:
120y¢ + 2298 — 33y2 —3y + 2 = 0. ®)

33 11 . 51
Bynia |ao] = 120, A = 33; nemax, R = joo+ 1=+ 1=7p Lymmait xu-
51
au6, (8) TEHrIaMaHWAr MycOaT HIAM3NAPH YUyH ;io'—lox(opu werapa 6yaanH, sSbHE

51 1 40
HH MycOar WIAM3 HecaK, y < jo. DyHaa, y = ra GHHOaH, X > gj HHTO-
Y y ! Yy <z by x 51

40
namus. Jlemax, (7) TeHIIaMaHHHT MyCOAT WIIH3NADH YHUyH 5 — Kyitu werapa
6y aanu. i
— 61 Maudmit nrinsaapuuar KyHH werapacuun ndomanaiigm. Mangnrit winms-
1
JaPHMHT 10KOPH YerapacHum TOMHW Makcauna, (7) TeHriamara x = — 7
KYAMH3 BA YWOYHH XOCHA KMIAMH3:

12024 — 2223 — 332® + 3z + 120 = 0. ©

33 55
2+ 1= ) oyna-

Arap |ap | = 120, A = 33 sxaunun 9bTHOOPra OACAK, R =

85
an. Jlemax, (9) Tewrzmama yuyn MycGaT HIIM3NAaDHHHT IOKOPH Uerapacw o,

40 1

55 U oo L2 %0 _ 1 0,
ABHH 2 S g5 Bynpnan, % = — — ra 6uHoan: > > gg —, < —gg &xn
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4
x <—§2. Ilynnati kuan6, (7) TEHrIAMAHHHT Manuil HAIH3NAPH YIYH 10KOPH

40 8
serapa —gg = — ] xa n6opat.

5
(7) TEHrTAMaHHHT XaMMa WIIH3IApH xaxugui 6§16, yaap 4, 5, —2,— 3.

Bysian MabayMkH, MyCOaT WILM3IADHHNr uerapaxapi cudatwaa, Macanam, 2 Ba
5 nm, Manduil WAIN3AADREKT ueraparapu cudatuna sca, Macanad, — 1sa —4
Ay onmm Mymkun. LUlyunait xuan, xamya XaKHKHil HAJUBNAPHUHT UErapanapu
4 sa 5 cowrapian n6opar 6yaa onaxu. Jlemax, 6u3 KYpHO JTram yCYAHHHT
KaMMAMrM  WYHAGKM, ¥, Yerapanapuh Kyla KaTta KHAHG amvixaiini.

By ycys OuiaH XakuKuid WIH3AADHMHT derapasnapi AHUKJIAH-
TaugaH KefiuH, Iy 4erapanap OpacHia TeHrJiaMaHHHI an6arTa Xa-
KuKwit wigusaapu 60p AeraH HATHXKara Keanil MYMKHH 3MaC, Yy H-
KU XaKuKuil uaausiap GyTynaafi GyJaMacaurd XaMm SXTHMOJL. Xa-
KUK HIU3aPHAHT GOP-HYKJMTH, yaapHH TaKpubuit  xucoGaam
npoueccuunﬂr UKKUHYH KUCMUZA, ABHH I IU3IapH L axpar iRiig
pagTHaruHa Mabaym Gyaaau. Macanas, xt4-3x2+2=0 Teur-
aama yuyn la=1, A=38pa R= % +1=4 6yau6, xaxugui
WIMSTAPHUHD Uerapajapu cuparnia —4 Ba 4 HW XOCHI KHJIA-
i3, AMMO TeHrziaMammr mamusxapr i, —i, V2i, — V2i pau
ubopar, AeMax, y, Xaguga#t uaausaapra sra smac.

Mkxuuag ycyara YTHULLAH WATAPH UIyHH 3bTHOOPra - ONARANK-
xu, (2) TEHTJIaMAHHHT @ GOUI KO3 pUIUeHTHHY MyCOAT ne6 xu-
cofaanr MYMKHH, UYHKH akc xoJana TeHIVAMAHHHI HKKaja TOMO-
puHg — 1 ra KynaiiTupum Grian OyWra 9puima OMaMus.

HUxxunau ycya (2) meresaranune mangui KodaPPuyL-
enmaapudar dnz OUPUHHUCHHI (wandan yrzea MOMOK xucofaa-
zanoa) a, OuAQH 6a _Mangui Koagduynenmaaprunz adcoom
Ku@mamaapu opacuoa 9z KAmMmacuHu B 6unan Geazuracax,
aycbam uadusAGprEHe 10K0PU “ezapaci

e
B
Va1
Gunan ugodaranadn.
Nc6oT. £ Myc6ar GyiraH xo/iia ywoy TEHTCH3IHKHA XOCHI
y:
KHIAMH3!

F(x) = @ox" . . o QxR a4 gttt 4L b
> Qx4 @=L g E — Bk k=t
+...4D.

x> 1 mapraa ax™, ..., ak_lx”—’”'l Myc6aT XaAnapHu
P P
Tamaacak, XOKODH,ﬂﬂrH TEHrCH3JIHMK fIHA XaM Kyduasau:
) > axn—B (x4 xr—k=tp o4 1) =

ikl |
e Ll

= apx"— B+
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&kn
P Y

flo)> F=—laxt1(x—1)—B].

xF=1> (x —1)k-1 GYIraHH YuyH CYHITU TEHICH3MHKHH AHA Kydah-
THPAMH3:

F6) > 2 g (e — 1)k — ],
Arap
4 (=D —B>0 (10)

mapT Gaxapuaca, f(x) >0 6yaanu.
(10) TenrcusnukHM eunb, KyHMAATHHE TONAMHS:

/B
x> VaT +1 (11)
UWynna#t kuau6, X munr (11) TeHrcHsaukum KaHOaTIaHTHPYBYH
Kuiivaraapuaa f(x) >0 Gamapunazy, 'bHU (2) TeHriaMa MAAK3-
Japra sra Gyamatiau. Ly ca6abau ;B;—%l HU Myc6aT wipus-
JIADHUHT 10KODH 4erapacu Ae6 xaby/J KuIuuml MyMKHH,

Mucon

f(x) = 2x8 £ 763 — 47 2 — 112x + 240 = 0 Tenraamanu onamus. Bynna
ay =2, k=2 B =112 Jlemax:

B m
z+l=l/—2-+l<8.5.

Myc6ar wanusnaprunr woxopu verapacu Aed 8,5 mu KaSya xuaawns.
Myc6ar nAAnsAapHdHr Kyiin uerapacumHM - auAgAami YuyH  TeHraamara

x = 5 KJiinG, ymGyna Tonaxis:
240y — 112y% — 47y> + Ty + 2 = 0.
Arap ag = 240, k = 1, B = 112 un snrubopra oaca,

V 12 3
a

1
+l=gp+1< b1
3 1 2 2
Oynann. Jlemax, y<1, Gynnan 7> 7 8k x> g
Mauguit wATM3IAPHART Kyiin UCTADACHHH TOMWIN MAKCANHNA X = — z K
TEHrAamMara KysaMu3 Ba yiiGyHu XOCHA KHTaMH3:

224 — 728 — 472% + 1122 + 240 = 0.

By Tenrnama yuyn ap = 2, £ = 1, B = 47 qup. Ily caGaGn:

/B a7
—}+1=»+ 1 =245
a0

Demak, z < 245, Gyunan — 2z > — 24,5 éxu x> — 24,5,
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Huxost, Manduit HAIM3NaPHHHF. I0KOPH YE€rapaCHHHM aHHKIAm YUyH, TeHIaa-
Mara x = — - WM Kyamas:
240ut + 1120° — 4Tu? — Tu + 2 = 0.

®

Bynna ap = 240, k£ = 2, B = 47 6¥auo, '/ﬂo

22 . 2 115 1 5 15

+1= 5 Wysnakt xuan6,  <—1i5 — 5 > g5 — 3 <— g5 EKu <=5

Arap GMDHHYM yCyJHH TaTOHK OSTCaK, TEHJAMAHMHT XakuKHH HIAH3Iapw
yuya

240
R=7+1=121 Ba —R=—121

ar 7
+1= l240+l<‘5+

werapaaapuu TONap sauk. MKKkuHuM ycyn €maau sca Gymmai werapanap cubati-
na 6u3 8,5 Ba — 24,5 cownapum XOCHA Kmamuk. [emak, Oy MUCOANA MKKHHuK
yeya épnamm Guaan uerapanap Opacu ahua KMCKa 0YAn6 aHMKAaHmH. AMMO Teur-
namamns —5, —4, —-5, 4 waManapra srajup, my ca6aGau weraparap cCu-
dartuna, macanan, —6 Ba 5 MM OMMIT MYMKHMH S1H.

Arap (2) renrsamanunr xosddunuentaapn myc6ar Gyaca*,
TeHr/JamMa Myc6ar wiausnapra sra Gyamaiiu, UYHKH TEHrJamara
X =0a>0 gufimaTHu KyiicaK, YHHHI dan TOMOHMJA MycOar COH
Keanb unKanu.

Xamma kosapdunuentaapn mauduit 6yarad Tedrnamaun sca —1
ra kynaftdpum Guran, Koahdunuenriapy Myc6aT 6yaraH TeHraa-
Mara KeJTHDHII MYMKHH.

Dur oxupAa uryHu xam afitafiinkxu, 251-6etaa  Xaxukuit uaaus-
Jnap Xakuaa afitmaransapuu 6y ycydra wucbaran xam TakpopJam
MYMKHH. Macanﬂ:{ x?—4x +5=0 tenrnama yuys @, =1, k=1,

B'=4 6ymm6, +1=4+1=>5 un xocun xuaamu3. Arap

a
= yl aaMawTupuHK Gaxapcak, 5y* —4y 41 =0 teuraama By-

; P
Kyara examn. Bywia @, =5, k=1, B=4 m )/ 2 +1=24
Y % 5

+ 1= 2 Jlemak, TenrnamanuHr Myc6aT MAAUSAAPH YUYH % Ba

5 uerapanapuu xocua Kunamus. Jlekun, Oy TeHraama Xagukuit
HAAM3Japra sra smac.

Yunuuu ycya (Heioron veynn). Azap x=a>0 guimam-
da n- dapascaru f(x) xynxad sa ynume xamma f'(x), f”(x),
Lo, U (x) xocusranapu myc6am 6yaca, a Ru f(x) =0 mene-
Aamanunz Mmycbam uAOUIAAPL Y4y I0KOpU 4ezapa 0el Xucol-
QUL MYMKUR.

* Bab3unapu HoAb XaM GYAMIIE MyMKuH,
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- ()
FA=f@+F @ =+ TP ot .+ T
X (x—a)

TEHIJIHKHA XOCHJ KH/Iamus.

%> a xuimariapia Gy TEHTJMKHUNT YHT TOMOHH MycGaTaup,
wynkn mapr 6yiuua f(a), £ (@), f*(a), ..., 1*(a)conrap Hoa-
nan xarra. Uy ca6aban X >a yuyn f(x) >0 xocun 6yaub, @
Myc6aT WIAM3AaPHUHT IOKODH Yerapacuiiu Hponanaizu.

Cyurpa, MOKOPUAATHAGK, X= -y, X=— -, X=—u& aIau-
THpHLIIap EpAaMK GUAAH KOJATaH YerapajapHi TOMAMH3.
Kyfinaaruaapuu aiitu6 yTuur J103uM:

1°. f(a), f'(a), ..., f”(a) xuiivarnapsn Topuep cxemacn
GuAaH AHMKAAWHMHA3 XaM MYMKHH. XAKHKaTaH, I0KODHJATH TEHT-

THKHU
flx)=(x—a)fi(x) +(a)

Ba
i@ =r@+L2 x—a)+.. .+ #’m- ayp-1 (12)

makiaa 83u6, f(xX) HU X — @ ra 6yaumpman wukxad xoamuy f(a)
sxaunHu kypamu3. Iyunuraex, (12) nn

fi(x) =(x—a) fo(x) + 1 (2)

Ba

v .
A =T0 @O g4 LD g (13)

kypurnmaa 83cax, fi(x) Hu X —a ra GyaHWAAH UHKKAH KOJ-
nux f7 (@) sxamaurn Mabaym Gyaamm.
Cyurpa (13) nu

folx) = (x—a) fa (x) + L2
Ba o AV (1),
]‘g(.x)sf—&@+ /T,@(x—a)ﬁ— B Z;!—@(x—a)"—a,

WaKATa KeATHPHG f2 (x) un x—a ra 6yaMIAAH YHKKAH XOMAHK
fm(a) 9KAHUHU KYpaMus, Ba XOKas0.
Macanan, f(x)=x?—4x®—2x+11 xynxan yuyn f(2),

F@. f @ F @, @, f ) xuivaraapmm xucoonait-
ank. [opHep cxeMmacusu TyauO, KYWHIQriHH TONaMU3:
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I 1 o —4 0 —2 11
2 1 2 0 -2 k 4
2 1 4 8 16 30
2 1 6 20 56
2 1 8 36
2 1 10
2 1

L4
Dewax: £(2) =7; f' @) =30; L2 = s6;
1@ _ 4. YO _ Fallc)
o =36 L0 =10, L0,

2°. Hpioton ycysunn TaTéuy oTMIN mpoumecchaa, [oprep cxe-
MaCHHHHT GHDOp CAaTPUJATH XaMMa COHJIAp MycOar Gfau6 Kouca,
XHCOGNAIIADHY JIABOM STTHPMACAHK MYMKHH, YYHKH Gy Xoaja

KeHHHIH CATPIaPHUHT XaMMacHaa (akar MycOaT COHIAPTHHA XO-
cur Gyaamy.

Mucon Yuwoy:
F(X) = x5 —4x3 —8x—4=0

Tenraamand onamus. Byrpa, sur kamuma, X =5 knéiMathu oamm Mymkus. [op-
Hep cxeMacu GYiinua KyHuNZarWH® XOCHA KHIAMUS. §

NEREN

5 ’ 17

1 l —4

* 5 1 1 81

XucoGrammn 1ABOM STTHPMafiMu3, GyHKH MycGAaT COMIADNAaHrHHA HGOpar

catp xocun Gyamu. Iynna# xunn6, f (5), £/ (5), f” (), #'” (5), f’v(5) con-
AADHHHT XaMMacw Myc6araup. Iy caGaGam, 5 HU MyCGaT HINM3TAPHHHT IOKOPH.
verapacH Ze6 o1aMu3.

1
Bumn x=7 HH TEHPIaMara Xyicax,
i 4yt + 8y3 4+ 4y —1=0
xocun Gyaamu; y = | xuitmatn onud, TopHep cXeMacuuu Tysamms:

v
81014 -1

Hemak, y=1;
-pacu | ra Tenr.

=1 6yau6, MycOar nigM3NapHunr Kyiu uera-

y=— aavaumpuu Guran
18 —829 =4z —1=0
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TEHrMaMany XOCHI Kmnamus; z =3 uiimMatna ywmGyHu TOMaMus:

4 —8 0 ’ —4 -1
3 4 ] 4 { 12 ' 32 ’ 95
1 1
Wysnait xuaub, x = — = — 3 ManQuii HIMINAPHUHT I0KOPH verapack.
Huxont, x = — u aaMamrapuun
48+ 4ud + By —

Tenrnamara onw6 xenaum: u =1 xuiiMarna

cxemara sra Gynamus. Jlemax, ManQuit HAIMSTADHHHT KyHH uerapacu x =
——u=—

Hammwxana, Xakukuit HIAM31apHUHF Yerapanaph — 1 Ba 5 6§anb auukiaugu.

Bepuiran Teliraamara GHPHHUA YCYAHW TATOMK STCAK, Uerapatap CAparH-
na—9 Ba 9 comnapuu Tonap sauk. Mkkaudau yeya sca— 2,5 Ba 9 uerapanapui
6epap snn. Llyntait xnau6, HeioTon ycyan GUaan aHHKAAHraH Yeraparap opacu
XaMMalaH KHCKa GYTHO YHKAH.

By uerapanap nunna Xaxukuit winu3 Gyanu mapr sac, Macanad, x° — 4
45 = 0 TeHrmaMaHuar Mycoar maiusaapu yuy, Holoton yeyauw ouram, 2 sa 3
yerapalap aHuKIaHamy; AekdH Gy TedrIaMa XaKHKMA uMAAM3Aapra sra smac.

Typrunuu ycya Azap x Huxe xamaosin Oapaxcarapn
OYauna Esurcan kynxadda assar daxam mwycbam Kospduyuenm-
Au, cyHzpa gpaxam mangui Kodppuyuenman xadiap mypea,
ABHL KYNXad

F)=agx” + a4 - apxF — g xR g, (14)

Kypunumea sea 6yaca (6ynda a;>0) sa, wy Ouran Oupea,
X =a>0 guimamoa xynxad MARGUL KUAMAMRL KAOYA KUA-
Maca, a wu f (x) =0 menesamanunz mycoam uadusrapu yuiys
iopu 4ezapa de6 xucobiau MyMKUH.

Hcb6or. Xagukaran, KynXaaHu

Fx) = xR [(axk + gk 4 a,) — (‘%ﬂ + .t ;Z,, )]

Kyma#T™a Wwakiuna €3u6, wywu xypamusku, x>0 Kuiimataapma
Xap BakT X"~ >0; x yca Copraina GuPHHYH KHYHK KaBcaap
UYHAATH KYTXAk YCAAM BA MKKWHYM KHUHK KABCAAp HYMIAATH KYM-
XaA 9Ca, aKcunya, kamaaau. Ulywaaft kuau6, x yeranaa f (x) Kyn-
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e B
an xay yeamu. lemak, f(a) >0 Gyaca, x>a
éarr;f(x)>0 6ynaau. Uy cababau, @ Hu Mycs‘g.:.ﬁ“a”ﬂpna an-
JOKOPH Herapaci eG OMHil MyMKHH. HIAM3/a pHIHT
Wcraaran f(x) xynxaguu (14) makimarn Ky
mEcH KuaInG €3a olamus.
Macasau,

Xaunap  finrnn-

f@=fE+LE)+. - alx)

6yaub, Ky uHIyBUMAApHUHT Xap Kaiicuc (14) makc, ;.
noonanaca, X = a xuimariu f;(a) >0 va f () > Oarn KY¥mxannu
JAfMraH KHAHG TaHAadMu3. ypunan 6y-
By Bakraa @—wmyc6aT HAJUSJAADHUHT I0KODK Serapacn 6y
o 6y-

nazy.
Mucon: f(x)=x6—2x5 — x4 +7x>—5x +

%) = fi (%) + f2 (%) + 5 (%)

fMFHHAN WaKAuAa €3amus, Oynna

4 ynxazum

fi(x) = x°—2x5 — x4,
£ 7x%—5x,

Ja(x) =4

x =3 xufvataa Oy xynxasnap— myc6aranp. deagae
JIM3JAPHHHT 10KOPH Werapacu cudaTtiia 3 HH Kabyuy
ray uerapamapui X =, X=-— -}, x=

=

Myc6ar ui-
Kunamus. Koa-

P bl “ a""&mmpumnap
@plaMu GuiaH aHMKTafMus.

By ycyaum Tatouk stmmga Xam 251-6eta Xaky i
XaKuaa auTuaATaHaap ypHAIMARD. Macanan, 6y YCy,:f i winusnap
KuKuit magusaapra sra 6yamaran x*—4x+5=0 Ousan, xa-
myc6ar wiausnapd yuys 1 Ba 4 uerapaiapHu mnameallmamaﬁnur

Mawuraap

Xaxuxuit CouTap MaiAOHMIATH TEHIIAMATAPHUHT XAKHKui
serapanap TONHACHH: Unsnapr  yuyn

Lt —12¢—x—4=0;

2. X7 4 245 —2xd 4 4x? + OxP—x + 13= 07
3. x10— x3 4 5x2 —x + 10

4. x4 4+ 15x% 4 85x2—7
5, x4 —4x3 4 74 —8x +
6. x5 4+ Tx8 —3 = 0;
7.
8,

. 7 1085 — 4453 + 900x2 + 801 = 0;
| o4y 4xt — 82— 10x + 14—
9w YT+ Vi~ V6
10 204 4 /59— 15x% + x— ¥ 5 =0.

17 P. Hckaunapon
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§ 65. Xaxugui uaIu3AapHH AKPATHII

DHIM XaKUKHA WIAH3IADHU TAKPUOHH XHCOGAANI IPONECCHHUHT
HKKAHYH KHCMUTa YTaMHS.

ABBan MaTeMaTHK aHanu3ra AOuMp G6aB3M MabAYMOT/IapHH Ge-
paitnuk.

Xaguguil connap MaiioHHIara

F(x)=apx" + ax" 4. .+ Gk + an

Kynxagna X ysrapysuu (aKaT Xakdkuil KuiiMaTIapuurHHAa Kabya
Xwica, KYOXaJAHHHT XamMa MOC KuiMataapu XaM dakaT Xaguuit
counapui ndosanaian.

MaTeMaTHK aHaqM3AAH MabAyMKku, Oynaait f(x) xynxam X numz
Xap 6up X = X, xaKuxuil Kuimamuda y3AYKCu3oup. ¥ 3myKCus-
AUK Tﬂ'bpmjm Ba uc6oru xyanu 210-Germaru xabu 6yuob, da-

KaT GyHAa ,MOLY/b“ Cy3H YpHUra
8 »aGecoaor xmfmat CY3UHH HULIA-

Y THII_ SIXUTHPOK,.

f(x) xynxamaunr f’ (x) xocu-
Nacu Xam X HUuHZ UCMQA2GH Xa-
KuKuil Kuisamuda y3aykcusoup,
uyHKH f’ (X) XaMm XaKHKHi COHIAD
MafiloHuIary  Kynxaisu Guinu-
paji.

f(x) xynxan ysaykcus Gyuara-
HH YuyH Ky#umara Xxoccara sra:

8-unama. Arap a<b xaKuguil COHJIApHH

oacak, X za a 0ak b zaxa xam-

Ma XQKUKOL KUulMamaaoHi 6epzan0a, f(x) kynxad A =f(a)

chvé B=f(b) cava xamma xaxuxui KLIMAMAAPRE KAOYA  Ki=
aadu.

Teomerpux xuxaTaan, f(x) Kynxan ysaykcus AB srpu uusug
Gunan taceuparanand (8-unsma). Boumkaua adrranga, X yarapyBud
a6enuccanap yxunard (@, b) opamukaa ysrapea, f(X) xymxan ya-
aykeus AB srpu 4uu3uKHY wu3aid. Bynia X HHHT X, Kuidmard my
AB srpu uusngaarn C mykTaHudr a6cumccacuud, f(X) HHAD
MoC f(xo) KufiMaTH 3ca yma HYyKTaHWHT OPJMHATACHHHM TACBHD-
Aaiau.

Arap f(x) un tacsupaosun AB arpu unsug GHPOp X, HYKTaxa
abcuuccanap YKund kecud yrca Exu a6cuucca/lap YKHra ypHHCa,
Oy HYKTana OpauHara HoAra TeHr, abuu f(X,) =0 Oyrazu. [e-
Mak, ,;o HYKTa KyNXaZHWHT XaKWKui HIAH3MHH TacBHpaaiinu (9-
uu3Ma

Huddepennnan reomerpusfan Mabaymin, f(X) Kynxaiuunr
XaKUKHH X, MAAu3K KyT Kappanu Gyaca, f(X) xynxaaHH tac-
BupaoBun AB srpu wusukuunr OX YKKa ypPHHUII HYKTacH G6¥i-
Tau Xy yUyH KYHAMAard Oaxapuiajd: Xo YDHHHUL HYKTAaCHHHHI
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erapauua kuunk (¢, B) arpoduma (HyKTAHMHD HKKAJA? TOMOHH/A
xam) AB srpu uMsug HyKTajapu GUp XHJ HIIOPAJH OpAMHATaNap-
ra sra 6yiaam (10-a uuama). Arap X,—TOK KappaiW HIJHSHU
ugonanaca, 6y afituaran atpopaa AB srpu UMSHK HYKTanapH Xo
uuHr GUpP TOMOHMAA GHD XWI HIIOpatd OPAMHATAIAPra, X, HHHT

Y

A 9-uu3ma.

HKKUHUM TOMOHW[A 33 WKKHHUHM XM/ HIIOPA/H ODJAWHATAJApra sra
6yaann (10-6 umsma).

Duum, f(X) KYIXaiHHET XaKWKuli X =a Ba X=»0b CcoHxapra
Moc f(a) Ba f(b) xuiimaTiapu Typauya umopaiu Oyaca, (@, b)

y
8 ! 4
ol\a%"ol = —x
a §

10-um3ma.

opanuina f(x) HUHT TOK COH XaKukuii wanusaapu &taau (ypHHMI
HyKTanapuiu xam xncodra onuG). Xakukaran, 1l-uusmana f (x)
xynxan (@, b) opaimkaa yuTa COAA X,, Xy, X, WIAW3TA Bra;
12-unsmana sca f(x) kynxax (@,b) opaankia HKKUTA COLlA X, BA Xg
uipusra, 6urra xydT 2¢ Kappaam X, WIAAMSra Ba OHTTA TOY

Y

A
i
]

Ner™
\

0]

1”*
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(204 1) xappamm x; wiuusra sra; Aemax, Oy ~xonza XaMm (a, b)
opannina f (x) muur 2(k+1+ 1) 41 ta (6y con—ToK) XaKukuit
winanapu erapu. Llynnait xuaud, f(a) sa f(b) Typauua umopa-
au 6yaca, (@, b) opamukaa f (x) HHHL SHM Kamuaa GHTTa XaKu-
Kuit wagusu €ramd.

1.-un3ma.

Axcunua, f(X) KyNXaiHUHT XaKHKull X =@ Ba X =0 couaap-
ra moc f(a) Ba f(b) xuilmariapu Gmp Xua wuuwopaid Gyuca,
(a, b) oparuxxa f(x) kynxan & Gurra XaMm Xakuxufi iiusra sra
Gyamaiinn (13-a wusma), Eku KyQT COH NaKUKUil WIAU3Napra sra
Gynaan (13-6 Ba 6 unsma).

13-g umsmaza f (x) kymxan (@, b) opamukia Gutra xydr 2k
Kappasu X, WLH3Ta, 6urra Tox (2/ 4+ 1) xappaam X; WaAu3ra pa

y 2 v
__/: A [
1 il
4 ! ; !
f ! i |
1 1 ' 1
0 < X% 0% A
a [
y
i 8
]
| |
| !
ocllxc. X X:bx

6

12-uu3ma.
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OHTTa coAia X, HIJM3ra, AeMak, XaMmmacu 6yau6, 2(k+I+4 1)
Ta (6y con—Ky(T) XaKuKufi ausnapra sraamup.

I-meopena. x Hunz emapaura Kamma abco.rom Kusmam-
aapuda f(x) Kjnxaduune nwopacu Gow ax" Xadune uuopacu
Gunan Oup xus 63aadu.

Hc6or. Xakukuit COHIAp MafAOHMAATH

Fx) = apx" + ayx™1 + | 4 anix +a,

KynXagHu oaub, |ai|, |@,l, «.., |@| connapuuur sHr xarracuun
A Gunait Gearunafink.

X HUHT abcomor Kuiimatmun 1 paw kartra 1e6 Xuco6aab, Mo-
nyab (a6COMIOT KUAMAT)IADKUHI MabayM Xoccalapura MyBO(HK,
YIWOYHH XOCHJ KHJaMH3: :

lapen=t a2 4 4 an| <|allx =t +lagl| -2

|
(3]
1@ a2 - an | <A (X xR+ D) =
jxlf—1 y
=A-Tr= (15)

OHAM X HUHT a6COMOT KuHMaTMHU KyHugard maprra Gyficyn-
JAMPaMu3;

A
IXI>M—” +1,
6ynnan
Alay|(lx]—1).

Byura acocan, (15) Tenrcusauxgan
lape™ =t + apx™ 2+ ..+ a,| <|a,| (x| —1)-
=@l (| x " —1) <|apx"|

L1 _
Txl—

lA
(=

xocun 6yxamu. lemax, 6y Xosna GOW XaAHHHT a6COMOT KWitMa-
TH KOJraH Xamma Xaiiap HHFHHAMCHHUAT  abcoqoT KﬂﬁMaTlflJlaH
xarra. By oca

A
Jxl>m+1

6yaranna, f(X) KYNXaIHHHT HWOPACH 6O @pX" XAZHHHT HWO-
pacu Guias GuHp Xua OYAHWHMHE Ky PCaTaid.

XaKuKuii HIAU3AaPHH AXKPATHUI MacalacH MyHocabatu Ouaan
KYHAHJaruiapun TabKuaaat yramus.
Kanpafiaup xagnguii CoHMap 9YeKAM KeTMA-KeT/IMIHHH, Maca-

—2, 4, —5 —3, 1. (16)

Jian
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ny onafiuk. By xeTma-KeTaMKAarH COHJAPHMHT HLIOPATaph Ky-
fingaraua HaBGaTAALIATH:

— -

Ba, JeMaK, yu Mapra ysrapaju, AbHA aBBad MUHYCAAH IUIOCTa,
CYHTpa MVIIOCAAH MUHYCTA Ba, HHXOAT, MUHYCIAH siHA IUIOCTA yTa-
an. Wlynnaii xuan6, (16) xeTMa-keT/HkAa yuTa Muopa anMa-
HIHHMLIE GOP.
Arap
8, —2,1, —38,2 —6, —7,5

KeTMa-KeTJHKHU 0/caK, GyHAa OJTHTA MWIOpAa ajMaurusumu Gop-
JUTVHU Ky paMus.

o f(x) — xakugnit comnap Mafinonuzarin kymxam Oyacuu. By
KYIXajHH Y3UHUHT XOCHAaCH OHaaH y3apo Ty6 1e6, abHu f (X)
Ba /' (X) HUHT SHT KATTA YMyMHH GYayBUMCH Y3rapMac COHra TeHr
1e6 dapas KHIaMH3.

By xonza f (X) xynxaja xappann Xaxukuii waausaapra sra 6ya-
mafiau. UyHkH akc xoa4a, f (X) muur m xappaau (m>1)a ua-
nusu f(x) yuyn (m — 1) kapparu uajus 6yaus, f (x) sa f (x)
xynxagaap (x—e)”— ra Gyamnanu, Ba, my ca6abau, yaap ys-
apo Ty6 GyJamainu.

Buan f(x) Ba f' (x) xynxaanapra SBKIMI aaTOpHMUEK TAT-
6ux sTamMu3. AMMO GyHJa Xap ral KOJNJMKHMHT HIIOPACHHH ¥3-
rapramus. Macaxau, f(x) un f'(x) ra Oyammpan r(x) Koamuxg °
uuKca, 6u3 yHHHT ypuura fy(X)= —r (x) kynxaauu oxamus. By-
HH Ha3apaa TYTHO, ywGyHH XOCHJA KHIAMH3:

=1 (0 g(x) —fi0,
Fx) = f1(%) g (%) —fa (%), 17)
Frcr () = Fa () s (8) — i 2,
6yHna f,(X) — HOJMHYM Japaxanu KYynxan, HyHKH 6y KOJIHK
f{x) Ba f (X) KyNXaAMapHHHT BHT Karta YMyMuit GyayBUHCHHH

HshOJaIal .
Tabpud. Yuby

FEO @), fr(x)y oy fum (), S () (18)

rynxadaap — Ulmyps @ynxyusiapu Oeaniaou®; 6y Aaprune 6u-
PUHLE 82 0XUPIUCUOAH GOMKA XAp Oupl — OpaAUKOazy EYRKYUS
Jed amaaadu.

* (18) xatop Wl rypy xartopn neb xam afitHranu.
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Mnucoa

F(x) = xt—4:3 + 5 + 6 + 2 xynxanum onamns. By xynxanra sa f’(x)
T2 DBKAML AATODUPMHRN TATOHK STTaHlaH KeituH, GYIAPHAHT SHF KaTTA YMyMHit
6YAyBUHCH HHMAra TEHTATH MABAYM GYMamh. Arap SHC Karra ymymmii OYays ix
HOIMHUKAAH 0KOPH Japamaid Kynxal Gyiué umkca, 0y X0A f(X) HHHT Kaopatn
Kynaiitysuniapn GOpaHTHHE KypcaTa'm (§ 55 ra xapaur). Byunai sakraa f (x)
HHHP KApPATH KNAATYBURIADHHK axPaThG, f(x) pHAIa WY KynaiiTysuniaphi
TexuHpaun3. £ (x) nH Tonawma:

F(x) = 425 — 1242 + 2x + 6.
Aunu f(x) wu f'(x) ra 6yramus. Byuna KynxaanapHET Mﬁxopanapu axamu-
STaHup; Wy cababaw, xacp KO3PPHUMEHTIAPHUHT GYIMACAHTHHA HCTAcak, GYaH-
HyBuH €KM GFIySuMHM (aKaT MYCOaT connaprarmna «ynaiitupamus. Llysnaid xu-

1
au6, £ (x) wu 2 ra va f (¥) W4y ra kynakapus, GYmMunh Gamapamus:

2144 — 8x3 + 2x? + 12x 4 4 | 2x 6x2+ x+ 38
2x4 —6x% + X% + 3x 1
U T ey 9x v 4
—2x3 4+ 6x* —x—38

— 52 + W0x + 7

KOXAMKHHAT HUIODACHHH JIrapTHPHO, YIGYHH XOCHN KHAZMH3:
J1(x) = Bx* — 10x — 7. B

£ (%) mm fy(x) ra G¥namms: -
10%® — 30x% + 5x + 15 | 5¥2 — 10x — 7
10x8 — 20x2 — 14x -
T—Toxf + [9x + 15
— 1022 + 20x + 14
e —
Ilemak, f(x) = x — 1.
J1 (%) HH fy(x) ra G¥namma:
5x2 — 10 —7| x—1
512 Bx —5

Byina f3(¥) =1 xe6_ (avuu 12 ra xuckaprapuG ba Wumopau ¥iraprpu6)
onauu3. Hathxana, xyiinnars LUTYPM QYHKUHANAPHHM XOCHA KHAAMHS:

F(x) = x4 —4x® 4+ 1 + 6x + 2,

F(x) = 2x% — 6x2 + x + 3,

filx) = 5x2—10x—7, (19)
Je(x) = x—1,

f3(x) = 1.

LitypM dyHKuusiapuHHHT Kearycuaa kepak GyJaauras xocca-
JADHHH KYDHO yTaMu3:
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1-xocca. Xew gaicu uxkuma éuma-én mypear [lmypn
PyHKgUACE Yiymud XaKukul wnduszq 3za IMAC.

McGor. Papas xunaiiuk, fr(x) Ba fpeq(X) dysxmusaap
yMyMmuit £ = q wigusra sra Gyacus. (17) TeHrJMKJIapra acocax

ymoy:
S (%) = Fe (%) 8o (%) = fraa (%) (20)

TEHIVJIHKHA OJ1aMH3 BAa YHI TOMOHHHMHT X — @ ra GYJMHAUIHHH KY-
pamus (uynku fp (X) Ba fpe1(x) yuyH a— wamuspup); Aemak,
fr—1(x) Xam x—a ra 6yausanu. duaw, (20) nan uarapu TypraH
TEHIMHKKA YTHO, XyAmu my #ya Ouaan fr—s (X) xam x—a ra
6yauHAAM JeraH HAaTHKAra Keaamus, Ba Xoxaso. IOKopura TOMOH
6upMa-Gup KazaM kysa GopuG, (17) jparm HMKKMHYM Ba GHPUHUH
TeHrauKAapaan f(X) Ba f'(X) HHHT X —@ ra GyAMHMLIMHH TO-
namu3. Jlexun Oynjaii 6yauwnm MyMmKad smac, uyuku f(x) Ba
f' (x) yaapo TyGamp.

2-xo0cca, Azap oparurdazu f,(x) @ynrgus yiyw a — xa-
wuKui uadus 0yaca, YHuRz OUAQH ERMA-EH MYP2aH UKKL fp—q (X)
8a fr11(X) PYRKYUARUKZ X = G 20 MOC KULMAMAGPU KAPAMA-
Kapuwu uwopaza za.

Hc6or. Lapr 6yinua fp(a) =0 6yan6, Gupuuun xoccara
acocal, fr—1(a)#0 Ba freq1(a) # 0. duau

Se—1(x) =fr (?f),gk (%) = foa (X)
TEHIVIMKJAH X = @ Kuimaria
Sfi1(@) = —fpr1(a)

xean6 umgaau. By sca xoccanu ucGoraafid. S

3-xo0cca. Azap x jea Gopub, Oupop oparuxdazn @yHKyus-
Hune xaguruik uidusudan jmea, (18) Llmyps Kamopudazu uwo-
DA QAMQUURLILAQD CORU §32apHailOlL.

Hc6o 7. Macanad, @ nu f, (X) HAHr XaKuKuil uijusn nefiui.
By Baxtaa, fr—1(@) Ba fe41(a) nomnan Qapkin Ba Kapama-Kapiin
umopasapra sra Oyaanw. duanm wmynrzaid xuuuk (@ —e, a-+¢)
OpalUKHK OJafVIMKKH, Oy Opa/JdK WYHJA Ba Yerapazapuia Tr=1(x)
Ba fyi1(X) HUHD® XaKuKnfl winusiapu Gyamacus®. [lewak, Gus
oaran opamukia fp—1(X) Ba fpe1 (%) HMHT HmOpacH ¥srapmaii-
. AHHKIHK yuyH, (@ —e¢, @ + €) opaankia, macanas, fr—1 (x)<0
Ba fre1 (X) >0 nedaux.

¥ Bagtia my opanuk 6uJaH yerapaiaHuG, WINODANADHHHT Y ul-
6y KalBaJMHH XOCHI KHJIAMH3:

>

* fr— (X) Ba, IIyHUHCAEK friq(X) XaM, X = @ KuiMaTia yaaykcus Gyara-
HM yuyd, Oy wapt aabarra Gawapuiaiu.
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Bym xonaupuiran xonarapra Kaniaii HuiopanapHu KyHMaiiux,
Gapubup, x<a& YuyH XaM, X >a yuyH xam OWTTa HIIOpA anma-
WHHEITA 9ra Gy/aMus.

Arap X =a Oup Heya OpPANUKAArH OYHKUHAIADHUHT WILH3H
6yaca, yaap (1-xoccara MyBoduy) &nma-8x TypraH OYHKIHAIAD
6yamaiin; my caba6ad, OJHHTAH KHYHK OPaJHK YUYH, XO3HD HC-
6ot sruaranura acocas, (18) IUltypm xaTOpHHUHT yina xoinapuia
XaM_HIIOpa aJIMAlIHHUILIAD COHH y3rapMaimu.

Oumu (18) IlTypM KaTopuHMHT GupPOp KoOiHuAark (yHKOHLAAP
YUyH X = @—uiau3 6y/amaca, y X0a1a, PaBIIAHKH, OJUHIAH KHIHK
opanukaa Oy QyHKIUATAPHUHT
MIIOpaNapH ysrapmaiuu. 14

4-xocca. Azap x yca Go-
pub, f(x) Kjnxaduunz a xa-
Kukuli  wadusudan  ymea, Y
xo0a0a f (x) kynxad ea yuuue
' (x) xocuracu momonudan
MAULKUA IMUNZAH CUMMA WO~
pa armauuHuml GyKoAadu.

Hc6or. f(x) Ba f (x)
YMyMHuH Xakukuii miajgusra sra
Gy/MaraHu yuyH, UIyHaal Ku=
uuk (@ —e, @+¢) OpasHKHU 14-unsma.

OJIHII  MYMKHHKH, y OpaJHKla
f' (%) Hunr wagusn G6yamafiau, f (x) HuHr aca Gurrarnmha X =
uagusu Gynanm. s

f(x) xynxagmunr kappamd XakuKHit HIZM3MapH  GyaMarasu
yuyH, x = a guiimataan yrawaa f(x) KYOXam y3 MmopacuHu ys-
raprajgu. Bynna daxar Kydunarn HKKH XOJ 103 GepUINH MYMKUH:
(a—e, a-e) opaaukaa f’ (x) xocura & manduil, &k MycGat-
nup. Macanan, f'(x) >0 neitank. By, oaunran opanukaa f (x)
KYNXaIHHAN YCUIIMHK Kypcaranu; AeMak, f (X) Maudnii xnimar-
JAapAaH MycGar KuiiMaTaapra yragn pa yHi TacBUpaoBuM AB srpu
un3uk 14-uusmana Kypcarwaraniex GyJain.

AbTUATaH OpadHK OWJIaH YerapajaHub, HWOPATapHUHT ywOy
KAABATMHH XOCHI KHAAMH3:
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, Hiopa anmatuu-
x s | r | Mo saes
x<la — * 1
x>a + + 0

Jlemax, f(x) Ba f'(x) opacuza aBBax GWTTAa WIIOpA aAMAWIH-
MU MABXKYA Gy/ca, @ WIAH3JAH YTraHiaH KelimH, y aJMalldHUIT
#YKOAA M.

f(x) <0 xosza xam Xyiuu wyngafi natuxara xeiamu3 (¢a-
xar Oy Baktaa f(X) kynxanm— kamaoBud QyHKmus G3aanu).

Himypm meopemacu. f(x) kynxaouure urdussapuoar
dapran a 6a b xaguxui coHsapru 0au6*, x Hu a daw b eaza
yseapmupeanda f(x) yuyn mysunsear Ilimypu wamopuda wewma
uuopa armamurumaap iyxosca, f(x) wune (a, b) oparuxoa
Xy00u wynwa xaKukui urdu3AQpu Masvcyd 0Y4a0u.

Hc6or. Unnnan xam, x yca Gopu6, lrtypMm xaropuga opa-
JUKATH GYHKIHAHWHT XaKHKMH WJAAM3HAAH yTca-yTMaca, Gapu-
6up, Oy K4TOp/AAard HINOPA AJMALIMRUMINJIADHHHI COHH Y3rapMaian
(3-xoccara acocan).

Arap x yca 60puG, f(x) KynXaAHHHr XaKuKHH HILHSHIAH yT-
ca, f(x) Ba f'(x) opacusa Ba, nemak, OyryH LITypM KaTepuza
6HTTA HlWIOpPA aAMaWHHMW AyKomaan (4-xoccara MyBOGHK).

Wynpaii kuan6, X Hu @ gas b raua ysraprupransa, Ulrypm
KaTopuJa HeyTa HuIopa ajJMaluMHuILIAp #ykoaca, f(x) xymxan-
Hudr (@, b) opanHkAa Xy AAHM DY HYa XaKuKHA WIIH3IaDH MaB-
Wya Gyranu.

(a, b) opamukHEHT GHDOD "erapacuua 6abau OpaIHKIAary (GyHK-
nuAJap Hoara TeHr 6yaué xoaca, LTypm KaTopuaary mmopa aj-
MAIIMHALLIAD COHMHM XHCOOnamna, 6yHia# Hoara TeHr GyHKIHS-
JapHu 3BTHOOPra OJMacAnK MyMKWH. XaKHKaTaH, X = @ Kuimaraa
fe(a@)=0 pecak, fri(a) Ba fr+1(a) counap xapama-xapud
Hmopasapra sra 6yaaau. Ly ca6a6au, fz—1(a) HUHT HIIOpPaCHHK
xannait 1e6 xucobaamaiank, 6apuGup, fr—1 (@), fi (@), fr+1(a)
COHAIap GUTTA WIIOPA AAMAUIMHHIIHM TAIIKWA STAJH.

Muconnap

1. IOKopuzars f(x) = 41— 4x% + x* + 6x + 2 kynxanen oxu6, (19) Uirypw
KaTOPHHH TY3aMH3:

F(¥) = x4~ 4x3 4 x4+ 6¢ +2,
F(x) == 23— 6x2 4 x 1 3,

*a<b,
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ABRan XAKHKWI WIIUSTADHHMT CONMMM aMMKAaiMu3. Mabiyms, x muar
erapmiua KaTTa abCOMOT KHiiMaTH'a Xap GMp LLTypM QYH WMACHRUHT WuOpach
yugarn Gomr XaXHHHT WuopacH Guaan 6up xun 6yaa.m. Ly cababam, x wmnr
erapimua  Karia MycGaT XMAMATHHH 4 oo GHAaH Ba aGCcXOT KuiMaT Gitu-
ua eTapimua KaTTa MaHQHA KuiiMaTHHH — co Ounan Gearmab, Kyhnlarw
KANBATHH TY3AMH

|
x| A0 | £ | A | A0 | fi(v)| Mwopa anmawmmmmaap coun

I L P T R e KK anMamismm
HyKonnu

‘ Hxxr aimaumium
[+ RS RS fiykonu

o

K{fpamusku, x HHHF — oo aW 0 raua Y3rapraHuia, HKKHTA MIODA ANMALIMHHLL
#ykomamn. Jlewak, £ (X) K¥Nxan ukkuta ManQuii XaKAKWIE WA 5ra dKa.

¢ munr O 1an + oo raua yara, raHujia XaM MKKHTA MIIOpA aiMallHBHIL HYKO-
aamm. By Xox, f(x) HHHr BKKHTa Myc6aT XaKukuit WAAH3u GOPANTHHH GuANMpAnH.

HpioTon yoyu OFiinua, Gepuiras KYNXagHHHT XaKAKHE HIIMGIADH YuyH
—1 Ba 3 uerapanapuu Tonamus. duau Llrypy Teopemacmin TaTOHK STaMU3:

x [ f0 | FW | AW | AE | filx) | Vimopa amwammmmumap con
1 —
—1 ‘ + - + - + 4 Hkku anmaumsnm
HyKonnm
0 & + | =] =1+ |2
| s
1 + 0 = 0 + |2
2 + - - + + 2 Mxxn anmamunim
iyKomnn
3 + |+ + |+ + |0

Ulynnai xuaub, (— 1,0) opankna MKKuta Manduii, (2,3) opaiukia HKkHTa
MycOaT XaKiKuit na1n3 60p. Byaapuu awpaTuur yuyH, (— 1,0) Ba (2,5) opak-
AADHH AR XaM KIHUHKOK 6Y7akaapra GyaaMma:
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x [ S | £ | A0 | £20) | £o(9) | Mimopa anmammsumaap conn
——|
] + = + - +- OuTTa anmMaUHHAIL
- Ko
_ 1
= |+ I *
6utTa anMamuHuI
#yxomm
0 + + = =+
2 + | = =+ +
6uTT2 anMamHHuIL
Hyxomum
- =] =1+1+
e 6uTTa_ anMamMHum
HyKoam
3 o e e

Jlemak, K¥nXaiuuur xaknknii MagM3aapu ( 1, —

(2,2%). (2 l, 3) opanukaapaa STanu.

Xaxukatan, 6us omran xynxammmr wagusaapn 1—y/3, 1 — V3 14 /3,
1+ /8 Gyam6, yaap KyHuiarn TeHrcHsIMKIapHU KaHOATIARTHPALH:

ruan Hoopar

—1<1—¥3<—05;
21 +V2<25;

F(x) = X8 —6x3 4 8x2—6x + 7,
F(x) = 24% —9x2 + 8x — 3,

(9 = 11x2—6x—19,
—3x+1,

—05<1—Y2<0;
25 <1+ ¢33
2. f(x) = x4 —6x® + 8x2 —6x + 7 kynxan yuyn Ilrypyu kiropn

Kyinna-

Aspan, Xakuxuii HAH31aPHUIT COHMHM AHHKTANl YAyH KYHHIATH Kajsaiun

rysavns:
x |7 (x)‘ f’(x)} oI (x)l 7 (x)f Hutopa anvmmimuaap coma
—o| 4 = + + J = 3
- b ma anmawmmm
i iifoam
4o |+ + -+ = ﬁ‘
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Kypamuskw, x wuur Kuiivatn — oo tan O rava ¥sraprauna, wwopa anma-
IMHROIAp coHM Y3rapmaitnn. Jlemak, kymian Masduil Xakukuit wanusiapra sra
smac. Jlewnw, x HUHT Kuiimatu O 1am + co raua yaraprauja 3ca HKKHTa Huiopa
arvawMHAm fyKOnand. Bynnas, KyNXanjHuHP MKKHTAa MycOaT Xakuxuit miimsw
Sopanrn Mabaym GYramd.

By muusiapid axpatinm Maxcamuia, apsan Hewotom yeym Gyitnua myc-
6ar MIU3NADHUAT JOKOPH HerapacH 5 sKaHuii TONAMH3 BA CYnrpa ymly wxan-
BATHH Ty3aMH3:

£ | fO)|F @A |fo(0)]|felx)| Huwopa aiMammsmmAap corn
0 + | =1 =]+ =18
1 + ==+ =13
Gup aaMamusuIL
9 — s 4 + —_ 2 Hykomm
|3 - =]+ | =1]-1]2
1
{4 -+ |+ ] =|—=12
i 6up anma muanm
; 5 [ + + — — 1 Ko

Ulysxait Kuau6, wsnanrar uausnap (1, 2) sa (4, 5) opamuxiapa &ragu.
Xakukaran, Gepuiran Kynxaiumur magmanapa 1+4 1—i, 3—V72, 3 + 4 2
6yan6, Xakukuit HIE31AP KYAMIATH TEHICHIMKIADHA KAHOATAAHTHPAAH:

1<3—v2<2
4<34+V2<5.

f3 (%)
Ba KyiW1arn XKajBaliu Ty3u6 onamus:

Ex ‘j(x) /' (x)l/,(x)l/,(x)‘ /x(x)i Wuopa anyausmmnuaap coin
B 1 e
N ESCAESER R z
S KA A e ES I
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JKansannan kynxamuuar Xakukuit wuAnsnapra sra smacaurn Kypunans. UUnn-
AaH XaM, KYUXQAHUHT KAAH3TIApH:

~ i —i, VZi, —y 2.
Maws.rap
1. Kyiunarn xynxanaapuuur XAKHKHI MANHBAAPHHH apATHHT:
2) X%~ 3x—1; 0) &+ x2—2x—;
B) X —Tx 4 7; ) B —x+5;
B) 48 —6x2 —x 4 I; €) xt—2x? 4 x—5,

2. 1ltypy reopemacu &pnamn Gnaan, xaknxuil xos(duumentin x® + px+
2 g8 3 pi

+ ¢ =0 renrnama 54« + 37> 0 mapraa GurTa Xakukuit wagnsra sa 54— + % <0

WapTAa yuTa XaKWKHH HALU3ra 5ra sKauuuy K¥pcaTunr.

3. Kooduunentaapu xaxuiuit ba Gour xospuuncnta Mycoar 6aran r-1a-
pakaian f(x) xynxan yuyn Litypy katopuaurn xamma (n + 1) ta dynkums-
Japaiar 00U KospDuIHeNTAADH MycGaT GYica, f (x) = 0 Tenrnawa n 13 xax
Kl MAL3ra 9ra SKaHMuM KYpeaTuir.

§ 69. Xaxuxuit WILH3AAPHH TaKpuOHA XHcoGaamm

Xaguguit connap malgoHHmaru: .
f(x) = agxm +axn—t 4 At diax+a, =0 (21)

TEHTVIAMaHU 06, YHHHT XaKuKHA WIAH3IAPHHK TaKPuOuA Xuco6-
JIall MacanacH Guaad WyFy/l1aHaMus,

Xakuguii wiausaapuu TaKpHORi XHCOGNAMHHHT Kyftuaarn yu-
T4 YCYJIUHH KYpuG yTamus.

Fopuep-Pyoduun yc yau. (21) rewraamawumr - myc6ar
XaKHKUH WILU3UHH X Guaan 6enrunad, 6y winnsHuur 6YTYH Kuc-
MUHU b Ba Kacp kucMumHu Y neiivus, Gynra b >0 sa 0<y < 1.

dnm £ =b+y AIMAWTHPHUINKE  KYa1anuG, Tenop dopmy-
J1acura acoca, f(x)==f(b + y) uu y wunr nMapaxanapu Gyiinua
éamus. By sagraa (21) aan ywGy TeHriama xocua 6yaamu:

filw =0
By renraamannur ¥ Xagukuit nannsu yayn 0<<y < 1. Arap 6y
Tenraamana 10y =z sk y= i% AIMAITHPHIIHK Gaxapcak,

fe(2)=0

TEHIIaMa XOCH 6YJHG, YHUHT XaKuKHii s 0 <z <10 wapr-
HH Kanoa‘maumpanu.

By uanushuur OyTyHn KucMuHM b, Ba Kacp KHCMHHH 7~ GuaaH
OearunaiiMus, y xoasa 2=b,+u; f,(2)=f,(b, + u) ra sua
Teitnop popmynacuny TatOHK sTHG,

Jiw) =0
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TeHrnamara xejaamus, 6ynna 0<<z <1 Ba Xokazo. Haruxanma, x
Xagukult wanus KyAuaaru yuam kacp OuaaH TakpuGuii udosa-
JaHanu:

x=bty=bth=b ity Bt
=b,b, + %0: u"‘lj:b,bxbaf Ttoi'o=
Jbybabs. . .

Jlemak, 6y mpomeccHH ucTairaH Mapra Takpopaab, (21) Teur-
JMAMAHHHT MyCOaT XaKHKWH WIIM3HHE Xap KaHZail aHUKIMK GuJaH
XHCOGNAIHMA3 MYMKHH.

duan (21) TeHraamaHunr MandWit XaKUKUA HAIM3AAPHHM  TaK-
pubuii xucobaam yuyH, X — — ﬂ',' aIMalTHPHINKK Gaxapuo, Xo-
cu 6yarad sHTH

F(gy=0

TEHIVIaMara 10KOPHAATH NPOUeCCHH TaTOuK sTamu3. Arap myc6ar
Xagukuil X HAAH3HUHT TaKpHOUH

L =c, cowey. ..
KufiMaTan Tomcak, (21) Tenraama yuyn ymOyra sra 0yJaMH3:
X = — 0,003 .o
Topuep- Pybdusn ycyamHn KOHKpeT MHCOAAa Kypud yramus.
by ) =x4—622+1=0

Tenrnamanu onaiiauk. HuloTon ycymu Ounak, XakuKwit uanusnapruar — 3 sa
+ 3 uerapajapHuH TONAMH3.
S (%) xynxan yuyu gyiiunara [ltypm katopu xocun 6yaauu:

Fl) =x =62 1,

J(x) = x® —3x,
Sfi(x) =3x2—1,
o) =x
. FHiln=1
Wmopa arMammaumaap kansais ymoyasn ubopat:

x ‘f(—r) " (x) [A (X)lfz )| fs (1)| Vwopa anmammsawAap COHM

-3 + - + - + 4

=2 = |=1+ -+ 3
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x |f @ f‘qxﬂ‘/,(x) Jal®) | falx) Wwopa anwammmmmaap comnn
0 + | o - |o + ( 2
l‘ - = T + |+ 1
2 - T + + |+ 1
DEEEne 0

Ulyunaii xuans, xaxuxait nanussap (—3, =2, (—1,0, (1), @ 3) opa-
AMKAAPAA Eraxu. By wamsnapuu TaKpHOHit XHCOOAaHANK.
1% (28 opaauknarn 3 xu3. Vamushnar GyTyH KMCMH 2 IHD; neMax,
%=2-+y 1e6 onamns sa f 2+ y) kn Y HHHT napaw(anapu Gyiuua SaMus.
iy Toprep cxemacu €paamu Guran Gawapumr Kynaipok:

1 0 -6 9 !
2 1 2 i e R \
2 1 4 ¢ s
2 1 6 18
2 1 8
2 1
Hewmax, Y4+ 8yS + 18y2 4 8y —7 =0, 2

‘3!{21!4 y= ﬁ) ANMAWTHPHILEN K1 1aHaMH3:
z\4 z\3 z\2 2z
(m) +8(5) +18 =)+ G—7=0

2% + 802% — 180022 + 80002 — 70 000 = 0, 23)

&k

KY¥pamusxu, 6y renraamanuur KOIpOHIMEHTIAPHRN XOCHA Kiamm yuyn, (22)
Jenraauanunr 1, 8, 18, 8, —7 kospduunentaapunu, moc papuinna 1.0 10 100,
1000, 10000 ra kynaiiruphm xugos.

Mavaymkn, cyurry (23) TeHrnamaHuHr MycGar XaKHKHil MANA3AaPHAK TOMH-
WHMHS JI03UM GYarann caGaGam, ¢akar Mycar HAIH3AApHHHT Herapaiapuin
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anmknafiuma. TYpTHHAN yeyaun KyananuG, 4 pa 5 werapanapun Tomamms. lrypy
Teopemach épramu Gunan (4, 5) Opaimkia (24) TeHTIaMaHHHT GHTTa MycOaT xa-
XHKHI MATH3K OOPAMLHHH aHMKIaiMu3. Jlemak, 6y XakMKmii HARMSHEHT GyTyW
KHCeMH 4. )

TMpo-eccHu 6omKa XAaBOM STTHPMai, Gepiaran TEArAaMauuur (2, 3) opanmux-
narw XakuKaA Minusuun 0,1 raua aRMKIMK OMaH XHCOGAACAK, YHHAT TaKpuGi
Xufimatn *,4 6¥aanH.

9. (0,)) OpaamKIarh Haxn3. By wamMswEr GYTyH Kuciu O 6¥arawn
yuyH, x =0y =y aIMaWTHPHIINHK K¥ananu6,

Y62+ 1 =0
TeHrAamManM XOCHA Kuaammus. Bympan, y = ]2“ ra acocas,
28 — 60022 + 1000 = 0

xean6 waxama. TYpTuRum yoyn Epiamu Guaan MycSar Xaxukmii maRMsiapumur
4 a 25 uerapaadrwia Tonaus. IITypM Tcopemacuun xyaxancak, (!, 5) pa
(24, 95) opanukiapia GHTTANaH XAKHKHl WAAN31ap GODIMIH MabAyM GYramu.

UyHpait kuaud, Gepuaran Tenraamanmur, 0,1 rava ammkauk Oiaan  Kyituna-
i AHA HKKHTa MycOAT XakHKHil MAM3MHH aHHK1aAMH3:

4
0+ 75=04%
21
0+ =24

By MAnM31apian MKKHITHCH IOKODHAAQ GHPHHYM MapTa TONMATAH WALHIWHHE
Jaruuack sKauMdH KefMNPOK_KFpaMH3. »
3. (—1,0) Ba (—3, —2) opaamgraprarm wagusaap. By maus-

nap wanpuiup. 1y cada6m, x = — G 1aMaurrupuutnn Gawapu6,

-6 +1=0

TeHrAaManuHr Myc6aT Xakukuii wigH3mapuuM TakpuGHi  xucobaaiimms. tOkopr-
NarH MYJIOXi3aHH TaKkpopaad,

& =048 G0 =21
kuitmaraapan Tonamu3. lemax,
x=—04Bax =—24.

Bepuaran Teurnama 4-njapawann Gjaranwn yuyH, y ¢axat Typrra  magusra
sra.
Jlemak, xaMMa HAAMSNAP XaKukui GYinG, ynapHHHr TaKpuOHil KufimaTaapn

—24; —04; 0,4; 2.4
Yuunan XaM, GepHAraH TEHINAMaHWHT HAIH3IapH
—1—-V 2= —24,
1—V 2=—04,
—14 V"
1+Ve= R
Topuep-Pyddunn yCyAHHUHT HOKYJAHJIHTH myHAaKH, Oy yCya-
HU Taxkpop TaYOHl{ 3THLI HATHXKAC. a XOCHI 6}7118;{]4]‘3}{ TeHrJaMa~

AADHUHT KO3(HUMEHTNADH KYAA XaM KATTANAIIKG GOfann Ba GyH-
Aafi TeHrJamasap GHAAH M KYpHLL TOOOpa OFHPAAWARH.

18 P, Hcxawaapon
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Hooron ycyan f(x)=0 resrnama (@, b) opamuxkia &r-
raH X, XaKkukuit waamsra sra ne6 dapas Kuaaiamk. eomerpux
WAXATAAH, Xo HAAM3HH Y = f(X) orpu un3uK Guaan abCuucea yxu-
uuur xecnmray C uygracu TacBupiafiau (15-uusma). By Xo ua-
An3ra Kyliniarnua sSKMHANIMIN Mymkun. Koopaunatazapu b sa
f(b) nan nGopar B nyKraja srpu UM3HKKA YDHHMA YTKa3aMus.
YpuirMa abenuccanap yKunu by Hykraza Keccun; wy Ouiad, b Ba
by HyKranapJaH HKKHHUHCH X, Ia AKAHPOK Typaau. Slna, KOOPAH-

Y 8
! )
8
a C
0 —=% & 5 6 %
A .o "
15-yn3ma.

Hatanapu by Ba f(b,) 6yaran By HyKTaja srpH UMSHKKA YDHHMA
yrxasamu3. YpunMa abcuuccanap YKWHH b, Hykrajza Keccud; Oy
HyKTa X, ra b, 1aH XaM Kypa SIKHHPOK Typamu Ba X. k. Ly iy
OunaH, X, WIAH3ra WUeKCH3 AKUHAAWUG GopyBum b, by, by, bs, ...
KHuiiMaTaap KeTMa-KeTIHTHHH XOCHJA KHIaMH3. :

By xuiiMaTiapHHHr HEMAra TEHLIHTHHH TONANIMK. Y pUHMAHHHT
B b, f(b)] nygranaru Gypuak xosddumaentu f’ (b) ra reur; Ae-
MaK, ypuHMa TEHIJaMacH

y—f(b) =1 (6) (x—0)
KypUHUIUTA 3ra; b, uykgrama y =0 Gyarauu yuyn,

—f(b) =1 () —b),

6Gynnan m
by=b— £
Xyraup my xunia S
by = b=y
pACH]
b=b—jay

Ba X. K. xﬂﬁuamapun TONAaMH3.
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dcnatma. C uykrana y = f(x). srpu wusux aScunccanap yxura ypu-
HUIIM MYMKHH Va3, GYHKH 4KC XOMa, MATEMAaTHK QHATU3NAH MABIYM Ofa-
rannnex, /' (x) = 0 Gaxapurazd; Oy sca / (¥) Ba f (¥) wuAr yMyMuH Xa-
KHKHil MIIH3TA Sramdrddu Kypeataid. AMMO Gy, OH3HHMHT papasumusra sua-
p (262-Getra Kapanr). .

Ym6y mapr Gamapuiraugaruua HbloToH yCyauHu Kyaranuum
myMkuH: 15-uusmanaru B nygraza srpu uusug abcuuccanap yxura
YBUMMHT KaBapUK TOMOHH GHJaH KaparaH. Duau B HyKTaja STpH uu-
suK abcmuccanap YKura Y3uHUHT OOTHK TOMOHH OWJAaH Kaparau
Xoaza Huma Oyamwund Kypafauk (16-uusma). By Baktia srpu

Y B

% ol /% 5 F ey
16-unawa. ’ » ’

unsnKKa B HyKTaja §Tkasuiras yprama abcuuccanap YKHRH by
HyKTaga kecca, 6y b, myKta X, ra SKMHJAImIMAH, aKCHHYA, Xo Aan
y30KJamWwand, uyHkn by nam X, rada Macoda b JaH X, raua Maco-
asan katra. Matematik anaausnas Mabaymku, f (b) Ba f” (b) 6up
XH/ HuOpara sra OyaraHaariua, B HyKTaza sTpU UH3HK aGCIHC-
canap yKHra kaBapHK TOMOHM GuaaH Kaparan Oyaamu. [lemax,
f(b) Ba f’(b) Gup xua mwopara sra Gyica, &wu, Gomkaua abii-
ramja,

F o) 9)>0

wapT 6axapuacaruia, B wyxraza HpoToH yCcyau-
HH Kyaaauuw Goinasumup.

Tenrnamanuur Xakukuii wignsunn  assaa Iopuep-Pyddunn
yeyaura Guuoau, 0,1 €xu 0,01 rava anugank OuaaH Xuco6.4a6,
cyHrpa xefiuirn xucoSaamuiapra HpioToH yCyaHHH Ky/LIaHuUI 1aB-
cust THAANH.

Slua 10KOPHZATH MHCOXHM Onaiink:
J(x) = xt—6x2+1=0.
Bua 0,1 rava anugank Guran xuco6aad, Oy TeHriaManuur GUTTa HILHIN CH-
datnaa 2,4 KuHMatuu asMKaaran 3auk. Bysna
F(24) <0 Ba £(242) >0

Gyaranu yuys, Xaknkuil nians 2,4 sa 2,42 opaciia SKaHWMW KypaMus. JHAM
Heiwoton yeyanra yTu6, yun b = 2,42 ra TaTOHK 5TaMH3, uyHKH

F242)-7 242 >0
18*
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mapr Gawapunany. Kyitnnarura sra Gyaamus:

1249 0,16
b =242 — oo < 242 — g7 =

= 242 —0,00164 = 2,41836 =~ 2418,
£(2418)-f7 2,418 >0
Gyaranit caGabam, Howotow yoyamin by = 2,418 ra tat6ng s, ymGynu Xxocux
KHIaMH3;
by~ 2,4169

Sua,

Ba X0Ka30. By mumisuuur ammk xuhwara Kylugarara tenr:
1+y2=24142 ..,

TYFpH 9M3UKIN HHTEDHOAANUAAA W Yeyan. f(x) =
=0 renrnamanunr C HyKTa OMJAH TAaCBUDPJAHYBUH X, XaKUKHA
wigusn (a, b) opanukaa éraau ne6 q:afaa xunaiamk. Y= f(x)
srpn wnsukuuur A fa, f(a)] Ba B[b, f(b)] nyxranapugan AB pa-
Tap ytkasamus (17-unsma).

A:

17-unama.

By Batap a6cmuccanap yxumu C ra KMH TYpram a; HyKtaga
xecagu. Koopawnaranapn [0y, f(a;)] 6yaran A, uykraun onamus.
Cyurpa A;B Batapuu yTasamus; y, abcumuccanrap yxuuu C ra
AHa SIKUHDOK TYPraH @, HyKraja Kecaiu, Oynaa A, HUHT KOODAU-
natanapu a, Ba f(a,) Ba X. K. Barapiap yTkasuul NpONECCHHH
MCTAaATaH Mapra Takpopaal, x, ra TO00PA AKHHAAUWYBUH @), G,
g, ... KMHEMATIAD KeTMA-KeTJHTHHH XOCHJ KHJIAMM3.

duau Oy KMAMATIADHHHT HHMAra TEHIVIWCHHH TOIMUI MaKCafu-
A2, AaHAJIMTHK reoMerpuszan Qofilaianamus:

A Ba B myxrasapian yTYBUH TYFPH UHSHKHHHI

v—f) _x—b
F@y—s) " x—a
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TeHraaMacuuu 0aub, y =0 necak,

a;
a

o
Fla)=76)
xocun Gynaan, GyHian

= bp—a=BI® 24

Fl@y=5® "
Xynan mynra yxmam:

Gy =ity = BB
2T @) 7O
Ba- X0Ka30.
17-unsmanan TVEDH HMBHKJM uHTEpnOAdnvaiam EpraMu Guaan
TONUATAH @y, @y, dg, ... KHEMATIAD X, WIIMSHUHT GHD TOMOHHJA,
Helotos ycyau 6unan tom aran by, b, by ... xuiimaTaap sca

HJAIMBHUHT MKKHHYH TOMOHHJAA TYPTraHWHH KVpaMHﬁA LUszlaH K-
au6, 6y MKKM YCYJIHH HaBOATIa0 KyJJaHcak, Xo HJIHSTA HKKH
TOMOHJAAH ﬁKHHIISl.UHﬁ KeJap 3KaHMH3.

Mucon

f(x) = x4 —6x%+ 1 = 0 Tenrnamannnr 2,4 Ba 2,42 opainkra Xaxmkuh na-
qusi Gopuru 6uara MabiyM. @ — 2,4 Ba b— 242 1e0 xiC061al, TYFPH UMIMK-
NB WHTEPUOAAUMSIAW YCYAWHH TATOHK STCAK,

—242) f (2,42)

0,02-

=282 = g oy < 242 — Zoagei—0,16 =
00032
== 2,42 — 05408 = 24141

b =2,42 ra Heioron ycyaunu tatéuy 3THO, 10KOPHAA
by = 24184

KuiimaTin Tomran samk. Jemak, 0,01 rava awmank Gudas wimu3 2,41 ra tenr.

Mawraap

1. Topuep-Pydduun ycymnnan doitnazann6, x3—2x—5=0 renraama-
waHF MycGat wupuamnn 0,001 rada anmkink GuIaH XHCOGXaHr.

2. HuloTon Ba TYFpHM uM3HKAH HHTEpIOASLHMANAI ycyinapuaan qofinananu6,
x3 —9x + 6 =0 TeHrnaManuHr Xakukwi unuaaapuun 0,(001 rava anukauk Gu-
a1aH’ xucoGaanr.

3. Kyfiunarn TenraamanapurHr xakukuii nagusnapuun 0,0001 raua anuga: x
Ounan xucobmaur:

2) X — 10x —
6) X3+ 2x— 30
B) X8 —3x?—4x 4 |
™) X0 —3xt—x 2
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§ 70. Jlo6adeBckufi ycyan

Bus Gynpa kuro6xounu JloGauesckulf ycy/ansusr Gutra Xycy-
CHii X0Ju OHJaH TAHWIITHPHO YTHINHHIHHA MaKcak KHIAHO KYsIMH3.
By ycya Gmian myKamMMasa TaHWIIHIT yuyH, Macana, sI. C. Besu-
KkoBHUHHHT ,[TpHGAMKEHHEIE mecneuu;x KHTOOHTA Kapam MyM-
KHH.

(21) TeHr/IAMAHHHT XAMMA Oy, &, ..., O, WIAU3AAPH XaKHKuH
Ba Xap Xua Xamja yJjaap 1
lay] >a > 0> ey | (25)

TEHICH3NUKIADHH KAHOATJAHTHPaAK 1eC (dapas Kuialauk.
(21) Tenrsiamann Kyfugaruua €sa onamu3:

Ay (x—ag) (£ —a). .. (x—a) =0. 6
Wnpusnapn —oy, —o,, ..., —a, fau uéopart
ay(x+a) (X +a)...(x+a)=0 27

TeHraManu onafiruk. By Tenrsama (21) mam X ypHura —%X HE
KyHuur Guaan By:KyAra Kelaau Ba

yx" — @1t @ xh 4 (— 1), =0 (28)
KYypuuumra sra Gyrasu.
Arap (26) Ba (27) reuriamanapuu . Gup-Gupura KymaiTnpcak
@ (xt—ad) (P —al). . (=) =0
xenu6 umkagn. By renrnamaga x* mu y Guian Gearuna6,
ai(y—a)(y—ad)...(y—ai) =0 (29)

HH XOCHJI KHAAMU3.

Pasmanku, (29) vu Tomam yayu (21) Ba (28) renrnamanapuu
Gup-6upura wnaﬁmpum 203 1M. By mmum Gaxapcak Ba cyHrpa
4% HH v Gunan Gearmiacax:

aly" + (—ai + 2a,a) y"1 + (2] — 2“]“.1 + 2a0a,) y*t +
+ (— a2 + 20,0, — 20,05 + 2a,a) Y2+ . . .4 (—Draz =0 (30)
Xocua Gynagu. duan Gy TEHrAAMAHUHT HIE3AE DY a3, of, ... :
'/(,1 AKAHUHU :-)m‘nﬁopra OJIHO HAAH3IaPpH —(l" —R2 » —an

GyaraH TeHriamara yrcax Ixyﬂ/.m (21) nau (28) HH xocun KuJara-
HuME3AeK]:

ay" + (@} — 2a,0,) y*' + (@3 — 20,05 + 20,04 Y+
+ (@? — 2a,0, + 20,05 — 2a0a) Y+ ... +ai =0 (31)
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xocna 6yaamu. Arap (31) Tenrnamanunr Koaqatpunuenmapuun xuc-

xaua by, by, by, ..., b, Gwian Gearmaacax, Kyil nara TeHrink-
Japra sra Gyuamu3:

by = a, )

b, = 0% — 2a4a,, - "

by = a2 — 2a,a, + 2a,0,,

by = a2 — 2a,a, + 2a,a5 — 20,4, (32)

by = a% — 2a,a, + 2a,0, — 2a,a; + 20,3z,

bnt = @y — 20nya,,
b, = as.
Macaaan, umagusaapn 1, —2, 3, —4 6yaran
X4 2x% — 13x% — T4x 4+ 24 =0
Tenrnamazan — 1, — (—2)%, — 3% — (-~ 4)® naauanapra sra 6y.a-
rau yl.uéy TEHIVIAMAHH XOCHJ KHJAAMU3:
P [(22—2-1-(—13)] ¥ + [(—13)* —2:2-(— 14) +-2-1-24] y* +
+—142—2(—13) @]y +28 =0
&xn
¥4+ 30y® + 273y — 820y + 576 = 0.

Ily npoue-chu (31) Tenrnamara uucGaran Takpopaacak, Co, Cy,
24 ..., C, KOSOPuuMentaapu (31) nuur xoshduuuentaapu opxa-
ET (32 -reurnuxnap épraMHga XMCOO/MAHANMraH BAa MJJAMSIapH
—af, —af, —ai, ..., —a; Gyaran

€+ 02" ez AL 6, =0

TEHIJIAMAHU TOMaMH3.
[poueccus & Mapra TakpOpiaraniaH Keiu

pott + Py A Pyt b 4Py =0 (33)

Tenraama XocHa Oyaaji 1e6 (apas Kuraiauk; GYHUHT WJH3AapH
s '3
—a?, —ad, ..., —al"

Arap 2% = m necax, (33) Tenrzamanu

Pttt 4 =t 4 pou"E L py =
=Py (4 o) (w4 of) ... (@ +a) =0
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KYpHHHILAA E3HI MyMKuH. Bymnan, Buera ¢opmyaanapura aco-
can:

off +af .. fap=2
18)™ - (279)™ +

(81 979)™ + (%% + . . . + (2ggty 210,)" = ;;:'

T
ExH
a1+ (2 () ()] =
Cam L+ (2)" ] =2, ©9
.. .(;1;2'.‘.';“)’;;%. wom e

m erapiuya l(aTTa G6yaranja (26) TEHrCH3AMKJApra MYBO(HK, .
(ﬂ—i )" ( ) /o’ )m . Napa}ajap HOJIa XKyJa AKuH Ty-

)
paau. Ilemak, 6y Aapamanapﬂu Tauiacak, (34) TeHraHKAapAaH
(21) TeHrJama H/JM3JAPUHUHT TaKpuOui KuilMaTiapuuu KyHuna-
TH4a TONMaMus:

P
a”‘~ﬁ: u"‘a"‘\Z:, a”'aé"ag‘"’i—:,...,u"‘a,’,".“a""‘~;"',, 35
Gynnau:
bl ameg i aneg B M Pn_
W gy 4 Ny W py s WP
Ba
myo- m o my——
2 P2 Pn
= == Oy | = = e U | == e |
ol /2 1ol = /2 a2

By TakpuGuit uimusiapHEHT MmoOpatapd, yJaapuu (21) Tewraa-
Mara KyiinG GeBocuTa TEKIIHPHII OPKAJIH AHUKJIAHALH.

Bus, (21) tenrnamaza @ =1 neG xucobGaaii 0naMu3, UYHKH,
akc xoama, (21) Tenrsiamanu @, ra Gyauw Ouian OyHra 3pHIIHIT
MyMKuH. By Bakraa kefMHTH XavMa TEHIVIAMAMADHUHT Co, . . ., P,
Gow kosbdunuentrapu 1 ra Tenr 6yiaasu Ba (35) Takpubuii Temr-
JAUKAAD

af =Py, A0l R Py, o e el =Py, .., 00O A= (36)

KYPUHUIIHE OJaAH.




[image: image278.jpg]§ 7l. MINMBJIAPHH TAKPHBWM XUCOBJAIIHHHI TPA®UK YCYJIAPH 281

DHAM TEHTJaMaJap TY3UWl MPOLECCHHH HEe¥a Mapra AaBOM e7-
THPHILI KepaK JeraH CaBoJ TYFHJa/H.
(33) naH OMAMH TY3WAraH TeHraava

VI QU - gt b g =0
2e6 dapas Kuaaiiuk, Gynna g

1 oF
s 2

1. By rteurnaMasuHr waausaapy

k-l
—a, .

f—
—a?
Lt PER

&xn

m

n>

Gyina 2¢—!

Arap m ertapauua karra Gyaca, (36) ra acocau

m mm mmom mm m

2~ 2 02~ ZaZg? &
@Gy, F0 Gy, AT, ..

TaKpHOMH Tenrankaap Xocua G6¥aamu. (36) Ba (37) nan
P4l PG DS @ -, Pa R

Wynnait Kunub, 1oKOpuaa alTHATAH NPOLECCHH, HABGATAArH
TEeHrIaMauuHr KosduuuenTapy — aBBairk Tenraama  Kosdduuu-
@HTJIADHHUHT KBAaipaTIapura TAKpUOHH (ranab STWIAraH aHUKABK
Gunan) TeHr 6y/u6 KOATAaHra Kajap 1aBOM STTHDHIN Kepax.

Tysunanurad TeHrIaMaaapHUHr Ko3ddunuentaapuun Jorapapm -
aap épaamu Guaan XucoGraraHMMusjia HaBOATIAATH TeHPJaMa KO-
s GUIHEHTIaPUHUHT JOrapi(MIapH — aBBAITH TeHrIaMa Ko3(dn-
IUEeHTJapPUHHHT JTOrapudMIapuiaH MKKW Mapra (ragpubuil) xarra
6yan6 KoACa, TEHIamMalap TY3UII MPOLECCHHH TYXTAaTaMH3.

§ 71. Unnnsnapuu TakpuOui xucodaawuuur rpaduk
ycyanapu

Y6y .
f(x) = apx" + a X! agx" L Gpax @ =0

KyPUHMILAArK aire0pank TeHrJaama WIAH3AapHHU TaKpuOH# Xuco6-
AamHMKT rpadyK yeyarapu Guaad TaHMwamus. Bywma HKiH yeya-

HU KYpHO yTamus.
I. IOKopuaary Teuraamara acocaanub, ymoy dyHKuusuu osaki-

ARKE
y=Ffx) " +ax"T 4.+ G+ an

By dyuknua kanafianp AB 3rpu UHSUK TeHIJIaMacHHH HpO-

nanafian. AB srpu unsug OX yxuu C(x;, O) nygraza xecul ¥r-
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cun*. Mawa 1wy wnykTamuHr abcuuccacH — Gepuaran axre6paux
f(x) =0 Teurnamanunr wigusumup, wysks C HyKrammir x; sa 0
KOO‘}JHHST&JIGPH y=f(x) Tenriaman# KawoaTIaHTHPAAH, SBHH
0= f(x).

Buan y = f(Y) Tenraama Gyfiuua TEKUCIHKIA KaTOp HYKTaxap-
HU sicaliMu3 Ba yJAapHU TyTawTapuO, AB Srpu UHSHKHMHT TaKpu-
Ouil mwakauHM XOCHT Kudamus. By srpm uusnk OX yxuu Kaiick
HyKTala Kecns yrca, Wy myKramuHr adcuuccach f (x) =0 renraa-
MAHUHT WITA3HHA Takpubui udoganaian.

Ulynaait kuind, AB srpu uusukHHHT TaKpuOuit maxan 0X
§KHU K ficH Hygrajapia kecu$ yTca, MY HYKTalapHUHT abCHuc-
canapu aare0pauk TEHrAaManuur TaKpuOuwil wiausnapu Gyaamd.

B —bx+1=0
Tenraavani rpaduc yoyrH GiiaH eqaiiuk.
y=a8—6x+ 1

<praxumann Tv3avms, Apryventra |; 2; 23
WHAKKAT  MOC KuiiMaTA@pHRi auuikaal, (1

14

3 xmiimatnaprn Gepub Ba hymk- .
), (25— 3), (23, —0.8), (2:4,03),+

18-umsma.

{3; 10) myxranapun tonawis. By wyktanapuu  Gup-Gupm 6maa TyTawTipca,
18-unavaliarn srpu unsNK xoCHN O¥aamu (Kylaauk makcamua, abeuncea sa op-
AMAATA YUY TYPAUYA MACWTAGAAPHH OMTHK).

Arpi unank OX yxun Tasmman (2,35:0) nykrana xecnd yrami [lemax, Ge-
puArai TeHrAasa Gup WIAMIMHAHT TaKpuOHl KuiinaTH x & 2,35 SKa.

* £ (x) KFNAMAT Kappamt wAUBAAPI YK €5 ($apa3 T My, uyH-
KIt aKe X011 f (X) WM Kappamin Ky naiiTyBuiaapuHir axpatnd, Xap Kaiicn ky-
naifiTysuin aloNnaa Kypa onasus. Ly cadadau, AB arpu wusug OX  jgwra
ypuiniaiiai,
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Slua, x ra 0; 1 xuitmatnapuu Gepcak, y yuyn 1; — 1,875 xuitmataapan to-
namu3 sa (0; 1), (1; — 1,875) uykranapuu ryramrHpud, srpu wnsux OX yxumu

Taxmunan (55 0)n KTaja Kecranuhu xypamus. [leMak, TeHr1aMa HKKHHUH HX-
6"/ P

1
ansmr TakpROHI KuiiMatn X ¥ -

Arap (—1; 6), (—2; 5), (—25; 0,375), (—2,6; —0,976) uyxramapun cux-
AWK 3rPU UH3AK OHJIAH TYTANITHPCAK, YUHHUH WIAWSHHHT  TakKpuOuid KHilmati
— 2,55 sKaHuHH TOMAMH3.

II. Dunu Gepuarau anre6pauk TeHrAAMAHUHT 6ab3d XaAIapUHH
¥HI TOMOHrda §TKasuG, yHH

f1(0) = fa (%)
Kypunnniga &3aiiuk, Gynaa
FO) =fi(0) = fol¥) = aox" + @™+ . F apax + an =0,
Byura acocranu6, ymby QyHKmusIapHH Ty3aMH3:

y=ri),
y=rax).

By ukku dynxuns kaugalinup A,B, Ba A,B, arpn unsukaapuu
uomanaitnu. A,B, Ba A,B, srpu uH3MKIAp 6(x,, Y1) HyKTazna Ke-
cumaan ae6 dapas gunaiank. MabayMku, 6y HYKTAHHHT KOODPAH-
HaTajJapu uKKajia C]JyHKL[HﬁHPl XaMm KﬂHOaT}lﬂHTﬂpZ\AH, S'BHH:

n=ri(x),
N =rx).

Hewmax, f;(x;) = f, (x;) exn f(x)) = f1(x)—f, (x;) = 0. Bynnan C
HYKTAHHHT abCUUCCAcH — GePU/TraH aAreGpanK TeHIJIAMAHNKT UK
IKAHH KYPHHAAH.

Arap Tyswaran mkkn ¢ysknus rpabukiapu yuyn 6up Heda
HYKTaHU aHuk1a6, yaapuu Gup-Oupu GuaaH TyrawTnpcak, A,B, Ba
A,B, 3TDH UM3HKJIADHMHT TAKDHOMI MAKINAPUHU XOCHA KUIAMHS.
Byhnian srpn uusnKAapHHHT TaKpuOMi WAKIAPH Kafich HyKTajap-
Jia KeCHICa, WY HYKTalapHUHI aGCuuccanapd — Gepuiaran TeHr-
JIAMAHHHT TaKPHOMH WJAM3JADH SKAHW MabayM GyJalu.

Mucon
Yuisy:
X4 2% — Bx—T =0
TeHrJAMAHR Tpaguk yCya Gunan evaitimk. By Ternamanu
X4 242 =8x+ 7
KYPHHHILAG €3O, KyHHIarH (yHKUMAAapHH Ty3aMi3:
y=a+ 222,

3x+17.
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Bupunun Qysxuus yuayn
(15 3); (135 5.8); (1.5 7.9); (1,75 107); (2; 16)
TaKpHOHi HyKTanapu, HKKeHYH OYRKUHA yuyH sca
©; 7 (0 10)

HyKTanapHu aunkaal, 6y HykTanap &paamupa 19-umsmajza KypcaTiran SHSHK-
XapHH  XOCHH KHJAMH3.
Unsukaap raxmusan (1,85; 12,4) Hymua KecHIanu; my{ cababan: x = 1,85,
dcnarma. Hanmsnapun rpaduk
Y, ycyn GuiaH aHWKPOK XHCOOJAWIHH Tah-
MUHIam yuyH:
OGHPHHYHAAH, STPH UM SHKNAPHM Nyx-
TAPOK Ba a1HKPOK KWIMO UM3MI Kepak;
MKKMHYHAaH, 5rpy umauK (wnan OX
JKHHUHT EKM UKKH S'PH HSHKHHHT KECH-
WM HYKTAaCWAN H3Aarania, yEra SKuH
Typras HyKTadapian MyMKHH Kajap Kyin-
POFHHH TONHUI JO3HM.

Ipaduk ycymrapunan XaKuguil ui-
JM3JADHH apaTHIN yuyHruHa ofi-
JanaHuG, WNIu3IapHH TaKpUOMH XH-
co6arauny sca 6omka ycyanap épaa-
MU Gusan GakapHIIMMH3 XaM MyM-
KHH.

Macanan, 1oxopuparn  GupHHYH
MHCOMJA, TpaduK ycyan GHAAH XaKH-
KH#l WIAMSNAAp yuyH

1rumonz, (=3 —2; (0 1); 53
OpaJMKAapHH TOMHIIMMA3 MYMKHH 3JTH.
Mawrarap
Kyfiunarn Tewraamajzaphu rpauk yCyJnapHHHHT HKKalacu GUIAH eunHr:
L4+ x—6

2 a3 —4x 42

§ 72. Paunonan naausiaapHu xucobaaux

By maparpad.aa panuonan consap Mmaftaonumarn
ax" + a x4 @+ 2, x =0 (38}

TeHrJamMa 6uiaH MUl Kypamus. Bydjall TeHrJamaHmHT panuonas
WIH3/13 DHHK XUCOBANT Y HAHT KYITHAATH XOCCAMapHTa acoCAanal:
1°. Kacp rosgguyuenman meneramanu 6ymyr Kopgbuyu-
EHMAN MEHIAAMA OUAGH QAMAUUUMUPLUL HYMKUH.
Mc6or. Bynunr yuyn (38) TewraamMaHmur HKKH TOMOHMHE
“xamma @y, @y, ..., @uo1, @y KOSDOUUHEHTIAPHHHT YMYMHil Max-
paxura Kynadrupum kudos.
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2°. Bymyn roaguynenman menzaamanu 6ouw xosgduyuen-
mu I 2a mene Oymyr KoO3d@Puyuewman meHzaaMA OULAH an-
Maumupuue MYMKUH.
Hco6or. (38) Tenrnamanvur kosddunuenTiapunn OyTyH 1e6
¥

xuco6aab, x = 5 anmauxmpnmau Gaxapcak, (38) Tenriama
ay™ a? _y
n_l Hidy ’,,_, i w _n,, +a,=

KYPHHHUIUHK OJa1H. Maxpa»maﬂ KyTKasu0, ymOyHn XOCHA Kuaa-
MH3:
Y+ @y 4 @y L+ a2y + Al =0,
3°. Bymyn roagduyuenman .
f)=x" 4+ axm + a4k apax 42, =0 (39)
MEHZAAMAHUNE PARUOHAL urdusrapu daKam 6Ymyw cORLapdan-
2una ubopam OYAUULL MYMKUH.

Mc6or. (39) Tenrnama a:-:- Kacp uanusra sra Gyucud (a
Ba b— GyTyn conaap, b+ 0); 6y xacpun xuckapmaiinuran ne6 xu-
co6aam MyMKHH; a=i'f wagusnn (39) TeHIvamara Kyiu6,

a1

+a,h"_, oA+ an=0

&xu
-';— =— (@, 0"+ a,a"% + . . . 4+ a, b") (40)

TEHIVIMKHH XOCH/I KuJamus. dHad, % KHCKapMaiiuran kacp 0y.-

n
TaHu Y4yH, -ab-— XaMm guckapmafinuran xacpmup. Iy ca6abau,

(40) TeHrMTUKHMHT GYIMIIM MYMKHH 3MacC, YYHKH KHCKapMaiIuran
xacp OYyTYH COHra TeHI GyJa oJamafnu.

4°. (39) menzrananune Gymyn uardusw— 0300 Xxadwuwe 6y-
aysuuCcuOup.

Uc6ort. @ un (39) tenrnamanunr GYTYH MAAW3H fecak,

"+ a,0" 4 0" A+ i@+ @ =0

&Ku
p=a(—a'—aga"2— ... —dp)

TEHTMKKA 3ra 6yaamus; 6y 5Ca dn HAHT @ Ta GYAHHULIMHH KYD-
<caranu.

5°. (39) menenramanunz 4an mMOMOHUKE X —a 2a 6yauuwodar
(a—O6ymyn con) wuukxaw OJAURMA — OYmyw KodPPuyuermar
Kynxaooup.
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Hc6orT. loprep cxemacu O6yfiuua Gyauumanuur kosdduuu-
eHT/IapH Ky#umaru GyTyH COHJapra TeHr:

by=ay=1;b,=a,+a; by=a,-+aby; ...; bpoy = an1+ abpa.
6°. Azap a Gymyn con (39) meneramanune uardusu 03aica,
afi”l sa f{i: 1]) xaxn 6ymyn conrapiit ugodaraindu.
Wc6or. XakukaraH,
Fx)=(—a)o(x)

TEHTJAWKAaH (
5
;f:)c =-—9(x)

xocua Gynanu, 6ynaa, 5° Xoccara GunoaH, ¢ (x) — 6yTyH Koag-
dunuentan kynxax. emak,

£

aor=—¢@
—1
e

— 6yTyH couzap.
7°. a Gymyn con (39) menenamanunz urdusu Oyiumu yayH,

e R

q
= G, = s (41)
+ 7=
41=¥, q”=%=—l

nHcGaTap 6yTyH counapnu Mdomanawn sapyp Ba eTapiu.

Hc6ot. I. @ — tenrsamanunr 6yTyH wanusu Gyacud. [opuep,
cxemacuaan ¢oiifananu6, f(x) un X —a ra 6yiamus; 6y BayT-
Aa GyJHHMAHHHT KO3(HIUEHTIapH

by=1, by=a,+ a, by=a,+ ab,, ..., bp1=au_1+ abs—s

TeHrJuKAap GuaaH aHukaAaHuG, O304 Xai HOAra TeHT GYyJaaau,
abhn 0= ap+ ab,—1. By Tenrnuxaapias:

a, @y 9—by 4 — b,
_b”—1=EL,_b,,_2="a—",“_’ _1="‘Tl
xenn6 unkamu. Arap —bp—1=gu—1, —bn2=qn2, ..., —1=4gq,

ne6 Gearunacak, (41) TEHrIUKIAPHH XOCUA KHJAMUS.
Il. 3nau, @ Gyryu con Gyarann xoiza, (41) TeHrauKAap Kyu-
ra sra Aeiyiuk. By TEHIVIMKIADHUHT CYHITHCHAAH

afa~—g
nu ronamus. Tlopuep cxemacura acocan, a,+a=~b, nemax,
— gy = b,. VIKKknHUK TeHrauKIaH — gy = a,— aq; = a,+ ab, xo-
cua 6yaaiu; Aemak, sina Topep cxemacu 6yiiMua TONHIAAUran
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by= a, + ab, Tenrauxka acocaH, — g, = b,. By npouneccuu nasom
3TTHPUG, GUDUHYM TEHTIHKIAH @n — AGn—y = Qn+ @bpe1 =0 num
xocua xuaamus; ammo opwep cxemacu 6yinua r = a, -+ ab, P
my cagaban r = 0. Jlemak, f(x) ni X —a ra GyJumIan unkkau
r XOMJMK HOJTa TeHr Gyarauuuas, @ 6yTyH con (39) Teursama-
HHHT WAAM3HHH Hdopanaiiu.

Ulysnait kuaud, pamuoHan COHJap MaHAOHAAATH TEHIJAMAHHHT
PAIMOHAT WJU3AADHHU XUCOGAAll MPONECCH Kyfuaartian neo-
par: aBBaj TeHrnamanu (39) KYpHHHLIrA KeATUDPAMUS; CYHIPA 030,
XaAHUHT GYJyBUWIAPUHE OJNHG TEKIWHPAMU3; arap @ — 0304 Aajl-
HuHr GyJaysuncu 6yaca, f(1) Ba f(— 1) nunr @ —1 Ba a+1 ra

< - A —1
Gy MHHALI-GVIHHMACTUTHHE  TEKUIHPAMHS; a_(_: Ba {1-‘4" HuC-

Gatzapaan GuponTacH GYTYH COHHH Honatamaca, @ — uaan3 6yi-
mafian. CHHOBJAH §TraH @ HH 04uG, 7° XOCCAHHHT 6a)apPuAHIIHHI
TEKIIMPAMU3; Gy HUHT yUuyH KyHHNAarn CXeMaHu Ty3aMmu3:

N IR R

'n—1

In I G2 Ins |

o |

Bynsa §, 4, 990 Gpyp - -5 Gu Qo COHAAD (41) Tenramnkaapra

acocan Tomuasiu. Arap q,—GyTyH coH Ba ¢, = —1 Oyacaruua,
a — uaansnu pdosananiu.

Mucon

Vwby:
7 11 17 4 1
L U R T Rt il T

TenraamManu OnaiAMK. ABBai 6yT/H KOI(PHUMEHTAN TeHrlavara aaMamtHpa-
Mua:
1005 —7x8 4 1142 — 1742 + 8x — 1 = Q.

Cynrpa TeHrIaMamH X = l% anvawTHpu 6uaan (39) Kypumummra keatH-

pamus: .
J () = y5 =Tyt + 110,33 — 1300 2 + 800y — 10020 = 0, “2)

Bysana 10000 o3on xaaumur 6¥nysunnaru xyna kyn. Lly cabaan, xwncos-
JIALIHA KHCKAPTAUL YUYH, aBBaN XaKWKHA MIAW3TA HUHr Yera aaapiihn TONaMmus,
Macanan, 256-Cetnarn 4-ycyara CRucan, Ny(OaT HIZ3AATtHRr uerafa apu 0 pa
16 skanuny aumkaaiimu3; (42) TewrmamaHuHr Mauuil waiuzrapn WYK; wynkd

= — z aAMAIITHPHUI HAT.XaCH1a XocHa Oyarad,

25 + T2¢ + 11023 + 170022 + 8000z + 10020 = 0
TERTNAMAHVHN Myc6aT Wann3napn Hyx.

Wlynnait kuau6, 10000 nuur 1,2, 4, 5, 8, 10, 16 6yaysuniapn Guaan uera-
pajanuw Kudos. )
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ELLUN
£ (1) =—3596, f(—1) = — 19818
IKAHNHN TONAMHI.

4 conu uaH3 6yna onmaiind, 4ywku f (—1)cona+1=4+1=5ra 6
amvading wyira yxmam, 8, 10, 16 nap xaM sipamaiiad; 2 8a5 HE_oaranuMH3n
() af(=1), mo¢ papnuria,2—1=15—1=4rapa2+1=35+1-61
Bymuann. LIy ca6aGmi, 2 Ba5 yayh 7° XOCCAHH TEKUIMPHG KYpaMu3,

{
—10030 | 8000 ) - 1700 110 -7 ’ 1
| ~— 5000 . 1500 ' —100 i 5 | | ,
~lqooo' 8000 | —1700 ‘ 110 [ =7 ' 1
| ! |
— 2000 ‘ 1200 1 - 100 ‘ 2 { -1

Iemak, (42) tenrnama y; =2 Ba y, =5 nan uGopat Hxknra GyTyH wmw?r

Mawxrap
Kylinnarn TEHraaManapHEHr pauMOHAN HITH3NADHHH XHCOGAAHT:
Loxd + 62 + 12x% + 1w + 6 = 0;

0

5 7 1 2
40— Gt gy l=0;

3.x443)(’—~12x‘+ g)(»s
4. 24x% — 42x' — T7x% + 56x + 60
545 + &£ —6x3 —14x* — llx— 3
8, a8 — 645 + 11xt — x2 — 184 + 20x —

0.

§ 73. JlekapT Teopemach

Aspan KyfVIarHAapHH TaBKHAIA0 yTaMus.

1°, f(x) xynxaoununz uxxuma xaxuxui nidudu opacuoa f'(x
Xocunawuwe 9He Kamuda Oumma xaxukui uaAQusu émadu

By dakT MaTeMaTwk awaiusga Posb Teopemacu 1e6 ara
aau, Bus GyHaa dakat Mucos Kypuiml GujaHryHa yerapanaHamus™®
macanan, f (x) = x*-- 3x -+ 2 Kynxaaumar 1 Ba 2 wiausiapi

opacupa f’ (x) = 2x — 3 xocwaaHHHr  GuTTa 5 WIM3H  ETalk

* TeopemaHHWT HMCOOTHHH HCTAaAraH MATEMAaTHK aHAAM3 KYPCHAAH TOMHU
MYMKHH.
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2° f(x) wynxaduune ['(x) xocusacu s ma smycbam urdusza
820 6§acun; 6y xo40a f(x) kynxad s + 1 dar opmux mycéam
uadusrapea 32a 0940 0AMARONL.

Xaxukaras, f (X) wuur, macamas, (- 2) Ta mycGar wiausu
Gop Gyaca, 1° ra acocas, f (xX) xoCHJAHRHT BHT KaMujia (s + 1)
Ta mycOaT WIAM3H MAaBKYA GYJHMINH Kepak.

3° ag, @y, .. .,a, XAKUKUL COHAQD KEMMQ-KEMAUUOAQ tem-
dazu a, Ba @, UKKW CORHUWZ uwopaiapu 6up xua Gyaca, 6y
KemMa-KemAuKoQ uuopa AAMAUUHIULAGD CORU JCYPm, Luopa-
aapu xap xua 6y4ca — mowxoup.

Macanan:

2,—1,4—57

KEeTMa-KeTJMKAa TYPTTa UIIOpa aaMAllAHALL,
—4,3,5—8,2

KeTMa-KeTJHKAa 3Ca y4uTa HUIOpa aAMallHHHIL 50])
4°. Xagexufi COHMap MaiJOHUAATH

"+ ax" .t a,_x+a,=0 a>0 (43)

TEHIJaMaHH oJaMu3. By TeHriamaHuur KoshuuueHTIapULaH

Ty3WIran
Ao, Ay, - o .5y 4, @y

KeTMa-KeTIMKJArH HIIOpa aiMAIIMHHIAAD COHH 7 GYJICHH.

(43) Teurnama s Ta Myc6aT wagusra sra aedank. Xycycuit
Xonaa § = 0 GYAHUIM XaM MYMKHH.

s conr gan ¢pakar Xy¢oT coOHTaruna ¢apy Kuaa-
au. Bomkaua afitranja s Ba ¥ COHNAPHUHT KYPT-TOKIn-
ru GUD XHJI.

Xaxuxaran, r — xydr 6yuca, 3° ra acocau, ap Ba @, GHD Xuax
Hiiopara sra. Mablymkd, X HEHT eTapauua karra M mycGar
KuiiMaTaapuaa, f(X) KyNXagHWAT HINOPAcH aox" 6ow  xaaHUHC
mwopacu Guaan (261-Ger, 1-Teopema), éku x” myc6ar Gysiraun
YUYH, @y HUHT WIIOY4aCH GunaH Gup xua Oyaaau. Llyunat kuanG,
ay Ba f(M) wunr €xu a, Ba f(M) HMHT HmoOpasapu Gap Xua,
lily caGa6am, 260-6eTaarn xoccara acocas, ¥3 nuura xamma mycéar
HaLusaapun  onauran (0,M) opanukaa  f(x) wunr xygdr cou
Waausnapu Etagu Ckn Oy opasinia YHHHD OuTTa Xam mycGar
HILM3K Gyamaiian, Gouikaua aittranaa, f(x) wunr (0,M) opanuxna
HOATA Myc6uT uaansk Eragu (HoAb XaM — kYT con). Jemak, Gy
Xosi1a § — xydr cou.

Arap r —'rox Gyaca, 3" ra MmyBoduy @, Ba @, HHHT Huopa-
1apu Xap xux Gyaamm. [ewmak, f(0)=a, Ba f(M) mnnr xam

19 b, Hexasnapos
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nmopazapu xap Xua 6y.mu6, (O, M) opamuxaa f(x) HHHT TOK COH
uaausnapu &raam (269-Ger). UWlymnait xuau6, 6y Xonga s — TOK
COHJUHP.
Hexapm meopemacu. Xaxuxuii conaap muaidonudazu
F@=ax" + a4 ta,  xta,=04a>0 @3

menzaamanune  KodpPuyuenmAAPUOAH my3uA2aH KemMa-KemAuxoa Hewma
uwopa aAMAUUHLL O§ACA¥, MEHZAQMAHUNZ WLYHHA MycOam uAdu3u Masicyo
éxu ;tycﬁam UuAQU3NAP COHU UUIOPA QAMAHIUHUUWAGD COHuOGH Jcydm COHea
Kanoup. A

Vl’c]6 oT. BupuHuHK napaxamu f (x) = ax + b = 0 Tedrnama yuyH TeopeMa
paBman, YyHKH 4 Ba b KOdDQHUMEHTIADHUHT wWmIOpajapH Xap Xua (sbud Oy
KO3 GUUMEHT D KETMA-KeTAHTHAa GHTTa umopa aiMammuum Gop) Gyaca, Tenr-

b
AamaHHr Gupian-Gup x = — - mamusn xam myc6ar G¥aamu. Llymnait kuauG,

MycOaT MANM3NADHHHT COHH @, b KeTMA-KeTAMKIAald HIIOpPa aAMauMHULIAAp
COHHFa TeHT.

OHIM MaTeMaTHK HHIYKUMA METONuHH XyanauuG, svum (n — I)-mapamain
TEHr#aMa Y4yH TEOpeManH TYFpH ne6 Xuco6aab Ba 10KOpMIArH aiTHATaHAapAAH
doiinananub, TEOPEMaHHHI 7-AaPAXANH TEHTaMa YUYH TYFPUIAHTHHM HCOOT
KHAAMH3.

(43) Tenraama xosqngnuneamapmau TY3MITaH KeTMa-KeTIHKAa HUIOpa anMa-
WIHHUIAAD COHHHH 7 IeHIMK. Y Xoama

F@) =nax" (= Day 4.+ a,

X0CHAa KOI(pGUUHCHTIAPHLAH TYSHITAH KeTMA-KeTHKIa HIIOpa anMallHHAWIAD
CoHu 7 gaM Kym GYamalmm. Jlexmw, f/(x) xocana (n — l)-Tapaxari Kymxan
Gyaranu caGaGau, Oy Kymxax yuyH Teopema TyPpumup. lemak, f (x) Kynxan
r naum Kyn Gyamaram smyc6aT WAnm3napra a my cab6abam, 2° ra acocad, (43)
Tedrnama sca (r + 1) naw kyn 6yamaran mycGar magusmapra sra. Sumd, (43)
TEHrMaMauuur Kkod(Q(UIMEHTNaDHIAH TY3WITaH KeTMa-KeTIWKAa F Ta HIIOopa,
AIMAWHHUIIAD MABXyd Ba r OHAaH r + | HUHC Ky(pT-TOKAMrH Xap Xua Gya-
ranu Eyqyn, 4° ra_myBodux, (43) Tenraama (r + 1) Ta mycGat mrimara sra 6jaa
oamailgi. Yuwa 4° Aunr Y3ura acocas, (43) TEHrMAMaHMHT MycGaT MINMSIADH I
Ta KW Oy WANUTADHMHN COHM r NaH Ky®T COHTa KaM.

Mucon x3 —2x — 1 =0 TeHrIaMauUHT KO3 DQHUMEHTIAPHAAH TY3HAraK

1,0 —2 ~1
KeTMa-KeTiukjaa OMiTa HIIOpa aiMAWMHHII 60p, Aemax, 6y TeHrnaMa, GUTTa

MycOat maausra sra.
Arap x = — y aIMamTHPHIIHKH GaXcapcak, TEHrIamMa

=2 +1=0
KYpHHUIIHE  onand. By  TeHrAaMawmHr  KO3(QMIMEHTIAPHIAH  Ty3WATaH
b Lo —21 -

KeTMa-KeT/NK1a IKKNTA Wmopa aamammuunm Gop. Ly caGaGam, CYHITH Tenraama
5K MyCOaT wAaMSra Sra Skm yHWHT OHTTa XaM Mycoar HARMH jk. By sca
GouvIaHPHY  TEHIAAMa y4yH MaHQHH MAAUBAADHMHT COHH HKKH &KH HOAb
BLaHMRA KYpcaramM.

* Mmopa alMalUMHWIIAQPHM CaHAaWfa HOIra TEHr KO3QdHumentaapra
pBTHOOD KHIMaHMHI.
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Jam

Maww.rap N
Kyiiugarn Tenraamanap yuyn mycGar Ba Man®uil HAIM3AaD CONHHH aHHK-
r.

1. x5 — x% — 0,
2, x4 —2:3 —2x2 — Bx —1 =0,
=t — 1=

4 B — X 4 xS X — xS P —x + | =
5. 1042 — 5x4 + x3 + 2 = 0,
6. 4x10 — 5x8 + 3x% — 20
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§ 74. Bup Heua y3rapyBuMAM Kynxamaap

P counap MafinoHuHUHT HCTaaran A;, Ay, . . ., Ap s7eMeHTIapH
(k — uxtuépuit GyTyH MycGaT CcOH), Xap KaHCucu HCTajaraH COH
KHAMATIapHH KaOyJa Kujaaquram X, X ..., X, y3rapypuniap
(n — uxtuépuit 6yTys MycGar co) Ba Mau(mii OyimMaran uxTHe-
puit a, B, ...,0 OYTYyH COHJIAPHHHT
Gy Agy v oy Bpy
Brs B ooy B
O, Oy, ..., O
k Ta cucremacu Gepunran Gyacud. Y xoxna: i
1-rabpudp. Yuoy:
@ an 8 Ba 8y o o on
Axg'xy o x) H A X x A Xy X, )

rypunnmdazy aurundn P maiidonoazu n yseapysiuan Kynxad
Oetiunadu.

Ay, Agy ..., Ap nap (1) xynxaguuar KoaddHLUHEHT-
napu neb atanaju.

(1) fPnuanaars xap GHp AXeXy...X!" kymmaysun  Kkyn-
XAAHHHT XA AW, Y3+ Yo+ ..+ ¥, Hurugun sca Oy XamHmur
napasxacu ne6 aranaiu.

Xamma

a +ay 4.0,
B + B+ ..+ Bn
w b0y b,

fiMFUHANAD Opacuna 3Hr KaTTacH — (1) xyOoxaiHeHr pgapa-
wacH Aeb aTanajd.
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Macanan, panHOHan COHMAD MafLOHHAATH

2 3 A 2.3
Xy XgXy — Ty Xg + 5x5 Xy — Xy

Kynxanja GHpuHUK x: xaxg = xf x,x,xf XajHuAr Japaxaca 2 +

-+ 1+ 3+ 0= 6, ukkunuu — 7x; Xy =— 7x‘1’ x; xg X; XaJHHHT
napaxacu sca 0 4+ 4+ 04 1 =5, yuunun 5x§ xi = Sx‘: x‘; x§ xi

Xapnudr gapaxacu xam O 4 0 -+ 2 -4- 3 = 5 Ba, HUXOAT, TYPTHHUN
— Xy = —x, X, X3 x; Xaguunr gapaxaca 1 4+ 040 + 0= 1. Kyn-
XaJHUHT napaxacu 6.

(1) xynxaauu xuckaua f (x;, X, X3 ..., %,), @ (X5, Xg Xy
way X,) BKE § (Xy, Xg, Xy, ..., X,) BA X. K. MakKiaa Gearnaai-
MH3,
Xap Bakr, (1) kynxaguuer yxmam xaaiapu #yx ne6 xucoG-
nam MyMKuH. UyHKM aKC X0/1a, yXmam XajjapHu Auru6, Kym-
XajHu yXmaum Xajanapra ara GyJMaran IIaK/ira KeJATHPa OJNaMH3.

(1) xymxanuuur 6Gab3u EKM XaMMa KOS(DOUIUEHTIApH, IIYHUHT-

nex, Gab3n €xu Xamma o, B ..., ®; Jlapaxa KypcaTKHUIApH
HOJATA TEHr OyauurM MyMxuH. Arap, macanam, o, = 0, = ... =
=a,=0, A, = A3 = ... Ap = 06yau6, A, xoadpuuuent P mait-

JIOHHHHT HCTaJraH 3JeMeHTHHH Guagupca, (1) xymxax
Flxy, %o o0x,) =44

Kypunumnu onamu. [lemax, P MaiOHHUHT XaMMa 3JeMEHTJapH
XaM 1 ysrapyBuYmIuM Kynmxaggap ae6 xucoGaananu. Xycycui xoana,

A =4A,=...=Ap=0 guilmataap yuyd HOJIb KYNXax XOCHA
Gyaagu. Bus yuu

Flt Xy %,) =0
Kypunnmia Genruaaiimus, 4, #+ 0 xomna, f (xy, ..., x,) = A un

HOJNHMHYH Aapaxann Kynxas Aeimus.
(1) xynxapmara
EE A @

yarapysunnapuu Gup-Gupura GOFIMK 9MAC, YJAAPHUHT Xap KaHCHCH
y3ura MyCTaKud DABHUIAA HCTaJTaH COH KMAMaTHH Kaly.a Kuaa
onaju ne6 xucobaalimus. Bomxaua afitrranaa, Xap 6up x; yarapys-
UMHMHT KUAMATAADH KOAraH y3rapyBuUMJAApHHHI KuiiMaTiapu Guaan
AHUK/IAHMARIH, ADHH X; Y3rapyBYd KOJTaH ¥3rapyBYMJapHHHI
dynxuusacu smac.

Bynpait yarapyBummap, onatna, 3PKUH y3rapyBumaap
neb aranauu. )

AfTnirannapaad Kyduaars HaTHXA unkajga: xamma A, A,
..., Ap xosddunuenTIapaan aKaaaH GUTTACH HOATA TEHT Gyamaca,
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(1) xynxaa Xam HOJra TEHT Gyaonmaiau. XaKuxarau,
ARy X A,)’:f'xi’, . .x;" b Ay =0

TeHr/UKARH X, — KOATAH y3TapyBUMIAPHHHT OMKOPMAC (bynKIuacH
SKAHHHH KYpaMus.

Jewmak, A;= ...= A, = O mapruarmua (1) kynxan aliHan
{HOJATA TEHT.
© 2-rabpud.  f (%, .., % yBa ¢ (Xy, ..., X,) Kynxamiapaa

Xap GHPHHUHT HCTAIraH,
Al
KM YUYH HKKWHUACHHHHT XaM XYM myuzait (afiHan Tenr) xaiu
maBkya Gyacaruua, Gy, MKKHKYIXea 6up-Gupura TeHr Aeinaaju.
P ‘wmafijongars 7 y3rapyBuMAd Kynxaurap ycTiaa, MabAyM
xonnanap Gyfimua KYIIUIL, afiipHil Ba KyNa@THPUII aMaJ/apuHy
Gaxapum MyMKuH. DBy amanzap watukacuia sa ywa P mainon-
AArd 7 y3rapyBUMIH KYIXaauzap XOCHK 6ynand.
MacanaH, KOMIIEKC COHJAp MaiJOHMIArA

I (6, Xy, X5) = (1 + XX, — ixoX3 + X,
Ba
@ (Xyy Xa, 5) = BX1Xy + [Xp
Kynxannapﬁﬂﬂr AuennaucH, afupmacH Ba KymaiiTmacn KyHuzard-
Japra TeHr: d
(e ) b (T ) = ) Xk — e £

F Xy T+ X N
F ey, xg X5) — @ (%3, Xy Xg) = (— 2+ 0) Xuy — i, X5 +
Xy — Xy

(e e (ot e = B30
(= 1) xyaty —Bi Xy x5+ XXy + B, ] 4 ixys.

{ 3-trabpud. (1) xynxadnunz xamma xadrapu Oup xus m-0a-
paxcaiu Gyaca, kynxad m-0apascaru CLP ACUHCAL xynxad
“éxu m-Oapaxcarn gopma pednNand. .

Macanan, 2,20 &% —x. x4 + Ty — 4x7 X x5 kyuxan 6-1apa-
#anu dopmanup.

Bupurun napaxaiu Gpopma 9 u3uKau PopMa, UKKHHUM Aapa-
KAMMCH KBagpaTuk (OpMA, YUARUH JapamalHCH Ky OHK
dopma 1e6 atajsanu.

Bu3 uM3MKJH Ba KBaJPaTHK (Gopmanap GraaH KYPCHHHT OelnH-
g Ba oaTHHUM GOGaapuia MUl Kypras sAuK.

3
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P maiifonnaru xap GHp 2 y3rapyBYnaH KyNXaaHu— my MalgoH-
Jard popmanap HHFHHAHCH INAK/JMIA KeATHPHIN MyMKHH. Macanas,
F (61, g 5) = 48] %5 — 5y - 0ty + 7y — 2k + X, +
+ 3xpx,x5 — 8x5 + 15

Kynxan - Ky#unaru 3-, 2-, 1-Ba HOMMHUM JAapaXanun ¢opmanap
HUFMHJIHCATA TEHT:

F o Fy xa) =[x x5 — By + Byxoxg]  [raxg — 2605] +
4+ [7xy + xy — 8] + 15.

§ 75. CummeTtpuk Kynxasiap

P Maiifonnars MyXHM X0CCara sra . YarapyBuHIH KYIXa1apHy
TEKIIHPAMH3,

1-Tabpud. Xy, Xy, .. ., X, y32apyswurapun 6up-6upn Guiran
xap Kanoai armaumupeanda xasm yseapmatiouzan

Fx, %00y%,)

Kynxad — wy Jyazapysuuraprunz cummempur Kynxadu éxu cum-
Mempur @ynxyuscn Oeiuniadu.

Mucon

F(xy, Xy X)) = X3ty0 + Kaxiey + xy %5 X5 KYNXaZ K§pearnaran Jarapys-
HHIADHUHT CHMMETDHK  HKUHACHAMD, UYHKH By KYNXaIIar# xp X, X3 yarapys-
annap Guaan xamma 6 Ta nmepMmyraunsuapHu Gakapud uHKCak XaM, KYnxai yarap-
maiinn. Macanan, &, Ba Xy HOMAbAyMAapHi GMp-OMpi OMAGH aaMallTHPCAK,

Bt + nadn + s

X0cH1 6¥aan, wbMi Jia KymiamHHmT Yarmuack keanS wixam. Lllyara yxmaw,
X, Ba Xy WA aIMawTHpHG,

Bt + et el
KYNXaqun XocHn Kunamus; 6y — GepuaraH KYNMXaIHHHT Y3uamp, Ba X. K,

/L y3rapyBUHJIH CHMMETPHK BYHKIUSAJIADHUHT anre6pauk HHEuH-
JMCH BA KYNAHTMAacH siHA 7 Y3rapyBUWJM CHMMETPHK dyHKIusi-
s1apuu udonanaiiay. Xaxuara, y3rapyBuuTapHUHT HCTATTAH mep-
MYTAIUACHAA Xap KaficH CHMMeTpPHK (DYHKIHs y3rapmaca, paBluak-
KH, yIADHHHT anreGpauk HUFMHIMCH Ba KYyma#TMach XaMm ysrap-
Maiiau. Macanan,

Fy (6, o ) =0 2+ xp Ba Fy (0, X, Xp) = Xty
CHMMETDUK (YHKIUAIADHUHT KYHUIATH AareGpanKk HMFHHANCH BA
KymaliTMacH fHa CHMMETPHK (DYHKLHANADIAH HGODAT:

Pt Fy= 2y x4 X & Xixyry;
FioFy = ] Xy + XX, X5 4 X6, %5
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2-TabpUB. Xy, Xy, . .., X, J32apYsuusapOaH mMY3UAZGH
G=x+x+...+x,
8y = XXy + XaXg + ...+ X, X, 3)
83 = XX X5 + Xy XgXe + oo+ Xy oKX, X,

8= XXXy . . . X,

cummempur  PYHKYUALAD — ACOCHE CUMMEMPUK PYRKYUAAGD
Oe6 amaaadu.
leomeam MHCOJIHH

F (%, Xy Xg) = (X; + Xy + Xa) Xp¥eXy
Kypuuumaa &3ub,
&= Xy + Xy + X,
83 = X1 Xo X5

SKAaHUHH BTHOOPra OJCaK:
F (% %y, X3) = £18s

TEHrVInK xocua G6ysaau. Llynnait kuauG, Gusra Gepuiran CAMMET-
pUK Kymxap acochfi cumMerpuk (yHKuHAAap opkaad uponana-
HAH.

Slua,
F (%3, X, Xg) = X7 + Bx,%, + 82,55 + 52 + 3,45 + X3 — Bx,0,%

CHUMMETPUK (YHKIHIHH
F (2, %0,%8) = (Xy 4 %5 4 %) + (605, + X3 + Xx5) — 31,005
makana TacBHpIas,

81 =Xy + X + X

&y = Xk X Xg KXoy,

83 = X1XgX3

9KaHHHH XHco6ra oJcaK:

g+ 8 — 3¢

TEHMVIUKHH XOCHA Kunamus. Jlemax, 6y XOJama XaM CHMMETPHK
KyIxan acocufl CUMMeTpUK (yHKUHAIap Opkasu nojanaHagm.

By xocca ymymuii xapaxtepra sra; 6us KefiuHpOK, Xap Gup
CHMMETDHK KYNXafgHH acocufi CHMMETPHK (YHKUHSJIAD OpKaii
uhoarail MyMKHHIHIHHH nCCOTIaliMus. BYHUHT YUyH aBBaa 6abau
MacanajlapHd Kypub yTHuIMMM3 Kepak.

n ysrapyBuuan f(x,, x., ..., X,) Kynxan (CHMMeTpHK 6yaunu
wapr amac) 6Gepuaran OyJacuu. By KYNXQAHHHT HKKH Xasuaad

F (3, Xg,%0)
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Kaficu Gupuia X, HHHI KypcaTKuuM KaTTapox 6yuca, yma xammu
0KOpUPOK Ae0 XucoGrafimus. By Xajaaapaard X; HHHT Kypcar-
KHU/Japu TeHr Gy/rad Xo/ia sca Xaficu GUPHAA X, HHHT Kypcar-
KH4M KaTTapok OyJica, yula Xaiuu I0KODPHPOK HeiMHS, BA X. K.
Bomxkaua aiitranaa,

Ay Ax:"
Ba

Apiyin, . X
HKKH Xal y9yH HOJZAH (GapKiau pp — v, alUPMaNapHHHT GHPUH-
yucH My c6aT 6yaca, OHDMHUYM Xai MKKUHYMAAH I0OKODH ne6
aramagu. Macanan,

3 2 5.2
4%, X254 Ba —2X3X3%,
XajnapiaH GHPHHYHCH 10KODHPOK;
4 4 5
x,xz KXgXy Ba x,xz X,X,‘

Xaanap/ian 3ca MKKHHYHMCH IOKOPUPOK.
f(Xy, - .., %,) Kynxaauu €3umiia: GHPHHUM YDPHHTA BHT I0KODH
XaJHH, CYHrpa WKKHHYM YDHHTA YHIAH NacTPOK, JEXHH KOJATaH
Xajaap OpacHia SHT IOKOpHM OyJaraH Xaiwu Ba X. K. &scak, Kym-
Xal Aekcukorpaduk ésmaran aefiunagu. Macanan,
6 3 4
T (%0, %q X3y Xa) = 2% — 4%y X + KpXp + XXy — x5 +
4 6 1 2
+ 6x5 Xy — Xy X5 X4 + X
KYNXaAHUHT JeKCHKorpaduk ésunumu Kyhuaaruya Gynamu:

3 6
I (%1, gy Xy Xg) = By, - Xy + 24y — Xp Xgky —
6 2 4 4
— 4xy x5 -+ X -+ 6x5 0 — X5 .
I1-meopema. n yseapysunin Kjnxadrap Kynanmmacunune

IHz 10KOpU Xadu — 0y KYnXadiapHuuz 3xz 10Koph xadiapudan
my3unan Kynagmmaza mewz.

Hc6or. I. Teopemann assan ukku f (x,, X5 ..., X,) Ba @ (X,
Xy, o vv, X,) KYIXa yuyH HCOOTTAAMHUZ,

Ax; XD a0 (4)

— Gupnuun f (xy, Xy, ..., X,) KYUXAHMHT SHT 10KOPH Xain Ba

l;x;:‘x:" oo R (5)
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— YHHHT MCTaJraH Xaji GYJCHH; WIYyHHHTAEK,

Bi B 8
B, %" (6)
— HKKMHYH @ (X3, X, . . ., X,) KYNXamHUHT SHI IOKODH XaJuHH Ba
Mz, x5t @)
— YHHHT HCTAJraH xaauHu H@O}la.’lﬂcﬂﬂ.
Yoy B B B
@By out ap +]
ABx, Txy kT 8)
Ba
Bty gty +
LM g 0 en ©

XaTADHUHT IOKODUJHIHHN aHHKJAMHIUK.
(4) Ba (6) xaanap, moc pasumiza, (5) Ba (7) xannapaan KOpu
" OyMraHM YUyH @ > Ba i =v. Byuman o + = py + .
Arap 2, + B > p, £ 6yaca, (8) xan (9) xamnan I0KODHAAD;
% + By = py + v, Gyaran sonna, (7; — py) + (8, — v) = 0 keang
unKain. AMMO @, — p, Ba B — v, allupmanap Manpuit Gy/iMaranu
YayH (4YHKH @ Spy B3 6, 0 —py = 0 Ba Py — v = 0
8KM oy = p, Ba Py =v, feram HATHKATA KexaMu3. By Bagraa,
3,22 pg BA B, >, Gaxapuan6, o, + $2=p, + v, HH XOCHA Kuia-
Mng. Arap op 4By > py + v, 6yica, (8) xan (9) nan 10KOPHIHD;
Y2 = P + v, Gyaran xoaza sca, IOKODHAATHACK, ¥y = P, Ba
Ba = v sxamnuu Tomammus, Ba X. k. By npouecci aasom STTUPHO,
{8) xamuunr (9) nau IOKODHMMIHHY  ycGoTraiimus®.  lyuuait
Kuaub, f (x;, x,, ..., X,) Ba ¢ (X, x;, ..., X,) Haur sHC DKOPH
XaNIapHHK KYnalTHpUu Gunan Tysuaran (8) xanf (xy, .. ., x,)X
X @(%y, .. ., %) Kymafitvanunr sur 10KOpY Xanunu ndogaaiiu.
II. Teopema wukkuTanan OPTHX KYIXa/AJap KynafitMacu yuyd
MAaTEMATHK WHIYKIHS METOAH OMaaH HCGOTJAHAfM.

2-meopena. P naidondazu &1, &are - - &, ACOCUIL CUMMEMPUK
byrrgusraprune

@ % B 5 oo ©n
Mg A g Al (10)
Kynxadun paxam A, — Ay =...=A, =0 wapmiazuna norea

menz 6yia osadu.
Hc6or (10) kvnxamuunr Xap 6np
Aglgr. .. g" (G

n

o Arap ¢ wmnr xauva kniiwataapma o + § = @ + v TenTnkaap Gaa-
puaca, (5) xan (4) ra sa (7) xan (6) ra aiman Temr Gymau. Arap (5) ba (7)
xamagmau axamut Gutrace (4) a (6) ra Tenr Gyamaca, Gupop i yuyn aaGarra
2 + B > w + v Tenrcusing Gamapuaann.
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XajM, MaBIyMKH, Xy, Xo, ..., X, ¥3rapyBUWIApHHHT = KaHIalhgup
wynxaauaan udopar, uynku (11) ra
=Xt X+ X,
g =X+ et ...+ X, X,
8n=X1%2... X,
KufMaTAapHE Kyiu6, KypcaTuaran amanrapuu 6axapcax, Xymin

aUTHITAH KyNXai KeJanb unKaau.
By (11) kynXafHuHT SHT I0KODH XaJMHH TONAMHS: &y, &, - - - &,

HUHT BHT IOKOPH Xa/Japu, MOC PaBHIIAA,
Xy, Xy Xy Xy Ko ¥g, o0, XyXg .o Xy
6yarauu  yayH, l-Teopemara acocan, (11) kymafTMasHusr sur
10KOpH Xalu ;
] 7
A ()™ (axxg) L (X LX) =
- A[xlx+1,+u.+'(” .X;;+...+1n‘x"'.+.u+'{n . ,x:ﬂ (12)
"6ynamu. Xynan wy #ya 6maan (10) fiuruniniars xap Gup yumm-
JAYBUMHHRT BHT IOKOPH Xajuuu auugaaG unkamus. By 1oxopu
Xagnap opacuja Oup-Ompura yxmam  Xamaap #yx. Xaguarad.
arap (12) Ba xanpaiianp Gowxa
S ek
A/x,“ + o, ot g - ottin .x:"
OKOpH XagHu Oup-Oupura yxmam J1ecax,
Tttt F L= Eh b8,

Tt ot 1= Byt D,
Tn= 3,
TEHMIUKAAPAAH Ty = &y, To = By, . . ., T, = 0, Hu Tonamus. By aca

(10) xynxaasmur
T T h L 3
. Agigr.. .8, B3 Ay ... g,"

XanMapu YXmam SKaHWHM KypcatanH. AMMO GH3ra MabJyMKH,
KYNOXaAHUHT YXWau Xaaiapu 0K ne6 dapas Kuaa onamus.
duan afitharas OKOPH Xaanap ODACHMA SHT I0KOPHCH, MacasaH,
Gty bt
F T R I e (13
6yicun. By pagtaa, papmanxu, (10) HE X3, X, ..., X, napuuup
ynxaau ne6 xapacak, (13) Xaa — yHHHI 3HT I0KOpH Xaau GyJaand.
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Ly caGa6an, (10) un

akarb. by bk

Apx, - x4+ Q (14)

KYPHHHUIAA &3HII MYyMKHH, 6ynia Q — Koaran XaMMa XaJJapHHHD
HUFHHANCH.

A, #+ 0 xonnma, (14) Hurusmu Ba, AeMak, (10) xam Hosra tenr
6yaa onMainu.

A, =0 6yaran xoaxa, (10) kynxax

# 3 o o
Ay 8 AL g
Kypusuitin oxapd. lOxopunarn mynoxasann rtakpopaa6, Ay # 0
X0/1a Oy KYNXaAHMHT HOJTA TEHr Gyha OAMACAMIHHH He6oraai-
MH3, Ba X. K.

By reopemara acocan, ukxu f (g,, Lo -5 &,)Ba0(8), &, . . &)
KYNXallan Xap GUPHHHHT XajJapH HKKHHUHCHHMHD Xaanapura
afiHau TeHr GyaraH XOMIArHHa Kymxaaiap Gup-GHpHIa TeHT neran
HaTHKATa KelaMus.

o o «
Xaxgugaran, 6up kynxamsa Ag, g, . . .g,," Xan MaBKyn 6y.au6,

o o <,
HKKHHYHCHAA Gy/Maca, UKKUHUM Kynxaiara O-glg, .. .g,,” XajgHu
KYWMI MyMKHHANTHHE HA3apAa TYTHO, HKKH KyIxagun

o @ a [ 8n
F@u&e. o g) =Agia .. .8 ~ Agiel g 1
+ Agigr ... g .
Ba
LI *n B B Bn
¢ & 8) = Bgle) . g+ Baglgr . g .+

T

+ Bigigy. . . g

Kypuuumaa €safnuk. duau 6y KYIXa/MapHu Gup-OUpUra Tenraaum-
THPraHJaH KednH ym6y TEHIMHKKA KelaMus:

o4 =y 2 3 8 8,
A —Blee,...g" + (A —Bglgr...g" +... +
T

T — By gler ... g =0.

Bynzan, woxopuaa ncGoraanranra mysoduy, A, — B; =0 éxn

A=B(i=12..., k) xocun 6yaamu.

3-meopena (cumsmempur xynxad.aap nasapuscunune acocui
meopemacu). £, Xy, . .. X, yazapyswusaprunz P maadondazu
xap 6up

F(xy, Xy ... 2 Xy)
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cummempur KynxaQOURNL — QCOCUL &y, &y - - -, 8, CUMMEMPUK
dynryuaraprune wy P maidondazn kjnxadu maxauda 6updan-
Oup ycys OUAAH MACOUPAQUL MYMKUH.

HcGor. I Papas guaaitnuk, F(x;, £, . .., X,) —CHMMETPHK

Kynxan Ba
@ a

Ax,)x0x, .. ‘x:" (15)

—— YHHHT 3HT IOKODH Xaiu OyJcuH.
(15) XajHHHI KYpCATKHYIADH

WA=y ==, L =0,

TEHICH3JUKIADHE KAHOATIAHTHDALH. XAKUKATAH, CHMMETPHK (yHK-
nusfa X; Ba X, HH OHp-OMPH OWJIAH aJIMAIITHPCAK, MabJyMKH,
Gynxuus ysrapmaiau. By aamawrupum sartwkacuaa (15) xaa my
CHMMETPHK (YHKIHAHHHT
5 o g £
Ax Xy %, .0 X,
Xagura yrama. Ammo (15) —smHr ioKopn Xam OyaraHn  yuyw,
a;=>a,, UlyHuHrIex, cUMMeTPHK (yHKUusiia X, Ba X3 HH y3apo
anmamrupeak, (15) xag QyHKUHSHUHT
@ 8 o an
Axyx, %, ... %,
Xaqura yTamu Ba GYHAaH a,=>05 XOCHA Oy/Iaiu, Ba X. K.
Xy, KXoy o+ .y X, Y3TapDYBUMIADHHHT g1, €y, ..., §, ACOCHH
cuMMeTpuK QYHKOUANADMHE ONMG, WY y3rapyBYMIAPHHHT CHUM-
MeTpHK GyHKIuAcH Gyarad ymby

=t o PRI
Ag g g e (16)
KYyTalTMaHH Ty3aMu3.
&1, 82 -+-,&, HHHT 3HT IOKODH XaJJapH, MOC PaBHIIIA,
Xyy XyXg, XpXpXg, o 0oy Xy Xpin Xy

Oyaranu cababau, 1-reopemara MmyBopug, (16) xymadirmanunr
BHT 1OKOpH Xanu

e p— P «
Axy T ) Ty ) T T gy X k) =
= Adyry o kT
6ynanu. Bynna xymmn F (xy, x, . . ., X, ) GyHKUMAHEMT 3HT 1OKOPH

Xaau Kean6 uukkawunu kypamus. Ly cababam, mKKH CHMMETPHK
yHKUMAHERT afHpMacH 6yaraH
w—ay  ai— “n

by (g, Koy oo oy X)) =F (g, Xy o, ) — Agr g B
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cummerpuk Gyuxnuana (15) xan #yx sa 6y Fy (xy, . . ., x,) GynK-
musizars XamMa xaanap (18) xaamaw macraup.
Xymun wy myaoxasasu £y (xy, ..., X,) ra Huc6aTaH TaKpopaacd,
Bt Bed 8
Foldy X o ia %)= By (i g 00 0, £,) — BB, 280 ooy

cummerpuk GYHKIATHA Ty3amu3; yunr xaamapu Fy (xy, ..., %)
HUHT SHT OKODH XalWAaH NacTiup, Ba X. K. By npouecc YeKCH3

omac. Xagugartau, Fy, Fo, Fy, ... cuMMeTpuk (QyHKuMsIapAaH
HCTAJITAHHHHHT 9HT 10KOPH XdJHHH
M b 3
Mx'x) ... Xy 17y

Gusan Gearuaacak,
L S

TEHrcHaaukiapra sra 6ynamus. AMMO Gy TEHTCH3IHKIApHU dakat
YEKAH COH Ay, by, ..., Ay KYpeaTkuunap (Manguit 6yamaran GyTyn
COHJIAP) KanoaTAawTUPHIIW MyMmkuu. [emax, (17) xypuunmaaru
3HI I0KODH XaANAapHHHT, WYHWHTAEK, Fy, £y, Fq, . .. QYHKOHATAD-
HHHI COHM (akar uekau 6yaa onaj.

Wlyuaait Kuau6, Yekan COH Kafamiaapiad kefun F (xy, ..., X,)

CHMMETPHK (DYHKIUA &y, €, - - ., &, HHHT yima P MafjoHiars
KYIXaan cuatiia TaCBHDIAHALA: .
Floxy, % .00 %,) =9 (81, o v+ 05 &a)- (18)

II. Sunu (18) Tacsupiamuuur Gupaa-GHp SKaHMHH HCGOT/IAM-
m.3. Papas xuratumk, F(x, ..., x,) camMmerpuk Qynkuns, (18)
nan OomKa, AHA gy, gy - - ., £, HUHT HKKHHUH Kynxaau Guiad

TACBU P TAHCHH
Flry ooy %) =0 (&0, Loy -5 &), (19)
€18) Ba (19) san
(gL 81 8) =081 8,8,
TCHMIAKKA  KenaMus. DBy Tenmriuk sca @ (gy, ..., &,) Ba ¢ (g,
-, £,) Kyuxapsapian Xap GUPUHWHT Xa[Japn HKKAHYHCHHHHL

MOC Xajnapura aitnas Teur, abHH Oy kynxaaap acauia Gurra
Kynxaj skanunn kypcartamu (300-6etra KapaHr).

Mucon. Paunonan counap maiironunarn
F(xy, xo x5) = x4 ahog + 230 + 2343 + x0x3 + Xy}

CHMMETDHK KYNXAAHY g1, g3, &5 OPKaan udoganaiianx.




[image: image300.jpg]§ 75. CHMMETPUK KYTIXALIAP 203

Byuna sHr 10KOPH Xall XXy Gyaranu yays, ay =2, a; =1, a3 =0. Teope-
' Mara acocad KyWumard alipMan Tysamus:

F(r, g, %) — 97" g5 gl =
= (x3x + X1 + X + 003 o xaxd + 0x)) — g1 ga=
= (x1xg + xixg + xixg + xx] + axd + opxf) —
— (K14 X+ X5)- (X X1 + XaXg) = — BArepXs.
Bynma xixax; = g;. HNemak:
Fxy xa %) = g282— 3¢

CHMMeTPHK KYNXaAJapH# acoCuii CHMMETPUK QyHKIusaap
opKaaH H(O/LaJalIHUHT TPAKTHI KHXATAAH KyJal yCyJHHH KYDHG
yramu3. Bynra anugmac KosdpbuuueHTaap yCyaHu aciu-
Aapd. YCYAHUHT MOXMATH KyHugarupan uGopar:

Gepuaran CHMMETPHK xynxan—dopuanap
AuFuHgucura axpatruragu (paBmawku, xap Gup
dbopma y3 HaBOAaTHLA CHMMETDHK KyHXaaHum udbo-
panaian®, cyHrpa ammuKmac kospdunnentTaap
yeyan 6uaan xap Oup hopma acocuit CUMMETpHK
Gyunknuagap OpKaJaH TAaCBHPAAHALH.

Mucon
Paunonaa consap maiiionunars
F (g, %qy Xo) = x5 + 61 635 + Kpegxd + g} +
+ a3l ol - A+ o+ A
CHMMETPHK KYTMXafuu acocHi gy, g2, gz CHMMETPHK (yHKUMsAap opkanu udona-

Ak,
By xynxan xyiiumars ukxuta ¢opMa HMFMHIHCHIa axpanamm:

F(xy Xa ovv, %) = g1 (X1, X Xg) + (X1, Xg X3) =
= Bt + e+ Axt Ared + 2+ D +
+ 5+ g+ D).
AsBan, GupHHTH
91 (0, Xy %) = xfrdey  Xlxde, + x1xexd + 2l + xxdad + padad

dopmann oxub, acocuii cummerpuk QynKkunsaap opxann ndoganaiimua.
3-teopeMaunur ucGotura aittnaran xamma F, Fy, Fy, .. cuMMetpuk dynx-
UHANAPHUHT SH KWKODH Xajlapuhu XucoOra onamus. Bynpa¢, kynxan 6-napa-
wanrw Qopma 6yarawu yuyw, 06y xoana Fy, Fy Fj ... cumverpuk ¢ywkuusiap
xanm  6-papamann dopuanapian mopat 6yamini Kepax. Llly (uaan Gmpra, xap
GUP 10KOPH XaIKWKT a3, ag, @5 KYPCATKAUUNAPH Gy > dp > a3 BAd oy + 0y + 94 = 6

* Uynkn YrapyBuHAapHUAr YDHHAADHHH aiMAWTHPIaHAZ XaAAapHIHI aapi-
KanapH YarapMauu.
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APHH KAHOATJAHTHDHIIN KEDAKIATWHH XaM Ha3apAa TYTHUIUMH3 JO3UM.
1 ¢y KYTXAUHMET SHT 10KODH Xaaw xprjx, 6yiu, xypcatkmsaap 3, 2, |
Manu Tysaju. Kelinura Fy KynXaauuer SHr 10KOPH Xaj §3 HHHT 10KOPH
lai nacTpoK Gyauwn Kepak, ury caGa6ad, Oy HKKMHUH IOKOPH XalHHHT
‘TKHIapH  yuyH (axar 2, 2, 2 cucremans XOCHA KHAaMu3, UYHKH 1yHAaH
a CHCTeMa ay > Gy > @3 Ba Gy + o, + oy = 6 wapraapun Gup BaKTia
iTaanTHpa oaMaiiu. By GunaH mponecc Tyraiau, wyWkn keimirn Fy cuM-
1K K¥NXauMHI SHC IOKODH XaIM YuyH ay > 0y > 03 Ba 03 + 05 + a3 = 6
AapHM KAHOATAAHTHPYBYM KYpCaTKhujap CHCTEMacH HYK*®. Duam Kyfunarn
ATHH Ty3aMus:

o i abieil | 9nr oxopu | Acocui cumverpuK dynKumsTapIaK)
"_mﬁ Xaurap Ty3UIAAMTAH TETAWH KymakTmanap|
b 3 2 3—2 ,2—1
3 2 1 X X Xy &1 82 83=£18:83
9 2 2—-2 ,2-2 .2 2
] 2 2 Al A Agi™ g3 = Ag3

Y. Majsanjan Kyiumarn xocun G¥aamm:
2 o
91 (%1 %o ) = 14285 + Agy (20)
bayM A xospdunuenthu  amminaiinns. By maxcamna, (20) TeHrauK sH
man i
x3dey + ey + e + agxd 4 xiida, + xxhx) =
= (X + X) (0 + X+ KXy Baxeky + A (anx)l (21)
muina E3u6, Xy, X,, X, ra WyHiaii HXTHEpMHA KuiiMaTAapRu GepaMusKy, °
mur épramn Onaad A HHHr KHAMATHHE anMgram Mymian 6yacuu™*. Maci

gy =2, Xg=—1, x, = —1 necax, (21) man— 12 =0+ 44 éxu A =
3 xeaus unxamu. [emax:

1 (F £a X3) — €18a85 — 385+

HIM XYWUWM Wy YOy GHIaH HKKHHYH
93 (41, 2 Xp) = o} + 5B+ A,

) YuyH KallBal Ty3aMu3:

1OKOPH XALMAPHUAL | 5y oopu | Acocwit cummeTprx YHKURARADAaH

rCa‘lKH,;l:g'}‘)H cuere- xanaap TY3MATaH TerMWAH KynaiirMaiap
3 )—0 0 3
o 0 #2 275 '8 = &l
2 1 0 Axx, A gl e} = Age,
1 1 1 By oXy Bei"'e3"'ey = Bey

* F, HUHC SHF joKopi Xaiw Fy HMKWZau nact Gyammmu maptu Gimai.
* (21) — afinuaT 6¥aran yuys, y YorapyBuuiapHUHT Xap Kawaail xuiivat-
a xa ypuRInLUp.
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X agpaira acocau ymOYHH Tonamus:
0 (5 %) = g4 Agugy + Bes
Exun
BB+ = .
=+ X+ P A+ X+ x) (Baky + X1+ Naxy) + Brityre (22
Arap ysrapysusnapra %y =1, x; =1, x; =0 xuiimariapun Gepcax,

©2) ran
2=84+24,A=—3

xocun Gyaamu.
Cynrpa 4y =1, X, = 1, x, = | xuitvaraapna (22) nau (A = — 3 sannun
9bTHGOPra 01uG)
3=21-271+B, B=3

nu Tomamma. llemak:
¥ (0 Fa 00) = ] — 3818 + 385 -

Ilyunait knau6, Gepuaran F (xy, X, ;) CHMMETDHK KYTXan acociil cuMyer-
PHK (DYHKIMSNAD OpKadH Kyiujarksa ngoaranamu:

Fou %o X0 = 61028 — 3¢5 + 8] — 5iga + 38 -

Mauwrrap
1. Ym6y k¥nxannapuu Kywwuer, aimpuur Ba KynadTupuar:
) 3 —gal + 6 02 + g
6) (2 + i) xyx5 — Bix, Ba (— 1) xaxgxs + ixg
») V Taxacgr,—VEx, sa X+ iy — By ok
2. Kyiiunarn kynxaniapsu hopmanap MurMHAMCHra axpaTuur:
)]k — 623 + xf — xuxy o+ 8+ 4 — xr + xy
6) ixy — 2ixyXeXy + K X2 — auxy + Xix, — 20 + A

= 2.2 3 T 3
8) V2 xity— xide + X + xoxg— V3xaxy + dxyxp

3. Ywdy Kynxanaapun Aekcukorpadux Esuur:

a) xxf — Sxfey + el — 2008+ xx, + e

6) xixy + xir, — 3xdenr, + 4o} — ar b 4G

8) )} — b + oy + xrda — bl — ] + x4l +
+ xuxph — 3+ e .

4. Kyitupars cuMMeTpuK «ynxaidaphi acocHii CHMMETPHK  (yHKUMsAAp
opkanu iponananr:

a) X + x5 + x) — Brie,ny

20 P, Hekannapn
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6) x4 b+ — 288 — 2] — 2

0+ A+ A+ A G+ 58+ A4

REEE R R o

1) ety + Fory + 1 4+ Ay + ol e+ xex] — 200 —
— 2ty — 2yt

€) (11 + X)) (02 + Xg) (%2 + X3);

®) (B4 D) @+ D W+ D

3) (2 — % — ) (20 — X1 — X)) (2% — X1 — Xa);

) (2 — xp)* (1 — x5 (% — X%
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§ 76. Pesyabtant

By 606aa ox0pu Aapakaln HKKH HOMAbAYM/H a1re0PanK TEHr-
Jamanap CHCTeMacHian OMTTa HOMabiyMHH AYKoTHO, OHP HOMAD-
JAyMau OuTta anre0pamK TeHIJamara YTHII Ba, my #ya Gu-
JaH, aBTHATAH CHCTEeMaHW YHNI MAcajaCHHH TeKIHPaMu3. ¥YwMy-
MaH, IOKODH Xapaanu KyU HOMabIyMIH aireGpauK TeHIIamanap
CHCTEMa/aPHHH TEKIIMPUII HA3apHACH anre6paga & yxoTum (4u-
KapHII) HA3aPHACHTA acOCJAAHAH.

AsBas, #yKoTHII MacajacH GuwiaH GOFIHK GYAraH pesyJbTaHT
TYUIYHYACHHH KyPUO yTamus.

Kommuexe connap MalzoHHAA OHD y3rapyBUHJM HKKHTA KYNIXai
Gepuaray Gyacuu:

f(x) =au"+ax" ... +a,_x+a,
. " #0, by #0)
@ (X) = box™ 4 b, x™ 1 by X by @ 0 70)
By KYNXaAIapHUHT WIAK3IAPUHYE, MOC DABHINAA,
Gy, gy vvwy &

n
Ba

) By Baeees B
Gunan GearunamIuk,
Tabpud. Yuoby:

R(f, @) =ame(a) 9 (a) ... 9(z,) (0]

Kypuruwoazu ugoda f(x) sa ¢ (x) xynxadrapuunz pesyssman-
mu 0e6 amaradu.
By tabpudra acocan, akcunua ¢ (x) Ba f €x) KynxamiapumHr

pesyJbTaHTH

Rz, N) =0 f BB - . fBm) @)
KypUHHINra 3ra Gyaanu. o
20+
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ur aBBaa 6u3 myHu Kkypamusku, f(x) Ba ¢ (x) [wyHnHrex,
¢ (x) Ba f(X)] KyUXaAnapHHHT DPe3yJBTAHTH COHJAH HOODAT, UYH-
xu (1) Ba (2) — COHMADHHAT KymaHTMANAPUIHD.

1-meopema. Yuwby:

R(g f)=(=1""R(f, ) 3
menzaur JpunsuLoup.

Hc60T. @(x)=by(x—B) (x—B8)...(x—8,) nporama x
ypHura HaBGaT GUAAH &y, @y, . .., &, HH KyiHO, KyHHAATHHH XOCHT
KHJAaMH3:

9 (a)) = by (1, —B) (3 —B) . .. (0 —Bm),
9 (a) = by (2 — 1) (4 —Ba) - .. G2 — Fm),

By gu#tmataapuu (1) ra gyficak:
m m m
Y, o=arti[lei—p)Tl@—p) .- [l —) @
- 7= j=1
xean6 unany, Gynia I1 — KkynafitMa Gearucu.

Kynafitma Gearucuia ¢oitnanannt, (4) nbosann Ana xam Kuc-
KapoK MIAKAAA E3HII MYMKHI:

nom
R(f, oy =anot TTT] 2 —8)). .
i=1j=1
nom
Kynunua, l'[ ﬂ Gearn ypuura Gurra ﬂ_ HUHF ESUAHIIUHA 9BTU-
1=1j=1
=
6opra 0au6, cyHrrn udpoiaHn
R(f, o =amotlL @—p) ©®)
-t

KYPHHHIITE KEJITHPAMHS.

Xynau wynra yxwam, f(x) = a,(x —a) (x —ay) ... (x—a,)

na x ypuura Hap6ar OuaaH fy, By, . .., f, HE KyHH6 Ba (2) nan
o pananno,

R, H=amer]

[

(Bj—a) 6)

#hOLAHH XOCHA KHJAMH3.
Sunu (6) nan xyanu (3) TEHIVMKKA KelaMH3:

R (% P=asorl 1@ —a)=(—1"azbi1(a,~8) =(—D)™ -R(f,%)-

l
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2-meopema. Hrru f(x) sa o(x) xynxad ymymus nrdusea
s2a OYaumn yuyH, 0y xynxadsap R (f, ¢) pesyrsmanmunune
HOA2a mene Gyaumu 3apyp 6a emapad.

McGor. I Arap f (%) Ba ¢ (x) kynxaanap & ymymuii uiius-
ra sra Gy.aca, ¢ (%;) =0 TeHrJankka acocaH,
K e)=afe (@) ...o(@)... o) =0
II. Axcunua,

R(f, o) =ape () ... o) ...9(a) =0

TEHIMIUKAAH, aT 0 ca6abin, KOAraH KynafTyBUHIADHUHT KAMHJIA
6upu HoJra TeHr, sibHH 9 (%) =0 jeran HaTmkara Kesaamus. By
CYHITH TEHIVIHK 3Ca KaMHIa OMTTA &; HHHT @ (X) YUYH XaM H/IH3
9KAHMHU KypcaTaid.

Muconanap
1 F(x) =29 —6x3 4+ 11x—6,
px)=x3+6x2+ llx+6

KYNXA/NADHHHT HANHSAADH, MOC paBuwaa, 1, 2, 3 Ba —1, —2, —3. By x¥nxaz-
aapuuAr R (f, ¢) pe3yibTaHTHHA TORaHauK. Assai

e()=1+6+114+6=24,
¢(2) =8+ 24 +22 46 =60,
¢(3) =27 + 54 + 33 + 6= 120

KMHMATJapHH aHMKAa6 Ba ap = | sxaumuu s»THGOPra 0auG, (1) ra acocan

R(f, ¢) = 24-60-120 = 172-800
HH XOCHT KHIaMH3.
(3) TeHrIWKKa acocad, ¢ (x) Ba f(x) HHHT PE3YALTAHTH
R@ f)=(=1"""R(}, §) = —172:800.

BeBocHTa XHCOG/araHMMU3Na XaM UIYHHHT Y3UHA TOMaMu3. XaKHKaTaR:
fl=)=—1—6—11—6=—24
f(—2)=—8—24—-22—6=—60,

f(—3) =—27—54—33—6=—12.

Bumu by = 1 6yarann yuyw, (2) ra acocan:

R (3, f) = (—24) (—60) (— 120) = — 172.800

f(x)
¢ (%)
KYnXalJapHHHT HIU3NApH, MOC pasuwnaa, 1, 2 Ba 1, —2; R (f, ¢) mu xucodnait-

ank. Bysaa ¢ (1) =0 Ba ¢ (2) =4 + 2—2 = 4; xemax, R (f, ¢) = 0.4 = 0, snun
Pe3yAbTART HOATA TEHT, YYHKH Kynxaanap 1 aan n0OpaT ymymuil mapusra sra.

2
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§ 77. MuckpumuHanT
f(x) xynxax Ba ymuHr f’(X) XOCHJACHHHHT pE3YJbTAHTHHH
tomamus. Tabpndra Guxoau:
R fY=ai' f (@) f @) .. f(2,) (7)
Byuaa f (a;) Hu xucodnam yuyH asBan
FO) =ay(x—u) (r—ay) ... (x—a,)
KYNXaJHHHT XOCHJIACHHH OnamMu3. KymafiTMaHUHT XOCHAACHHH OJHIU
Kouaacura MyBodux:
Fx)=ay(x—0) (x—0g) (x—a)) ... (x—a)+
(5 =) (£ —a) (x—0,) ... (x—a,) +
+ (X — ) (=) (x —a,) ... (x—a)+
+ v wwn v SEae s R EEA § o8 +
F(x—a) (£ —a) (x—05) ... (x—a,_,).
By u¢onara naséar Ouian a,, o, ..., HIAH3IAPHH KYyfcak,
xyfmparuaap Xocua Gymamm:
F (o)) = o (1 —39) (1 — ) (g — ) .. . (& —a,);
S () = ag (0 — ) (35 —15) (33— 2,) ... (3, —0,);

Tonuaran xufivaraapan (7) ra xyiicax,
R(,f) =i af (@, —ay) (1, — o) (g — ) . .. (0 —a,) X
Xlag —ay) (3—25) (33 — ) ... (23—a,) X
X (as—a;) (a5 —a5) (33— &) . .. (43— ,)X(8)
X (=) @y — ) (5 — ) .- (3, — 2, ).
By (8) «ymaiirmaHunr GHpHHWH yCTyHuaa j>>i maprHM Ka-
HOATJAHTHPYBUH @; — o, afipManapaan (7 — 1) Ta, HKKMHYM yCTy-
Hua Gyspnaii afinpmanappan (n—2) Ta, yuunum ycrynwaa (n—3)
T4, ..., HHXOAT, (n— 1)-ycTyHnAa GuTTa Ba, eMaK, Xamma k-
natitmaie  (n—1)4+ (2 —2) +(m—3)+...+1 ="—("2;])- Ta

6op. Arap Gyupali afiupManap yuyn o;—a;=— (o — ;) 6yam-
WHHA Hazapaa TyTcak, (8) TeHramk:
n(n—1)

RULOD=(—1) 7 gl (=) (4—a5)* (,—2)° ... (3—,)*X
X (3—5)* (3 —a)" .. (05—1,)°X
X(7g—0)% ... (ag—a,)2X
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Kypunnmpn onagu. By udoma xuckaua
n(n=1)
R =1 * a Tl —a
i<j __
Lij=ln
wagana Esunaiu.
Bynnan doiinananu6 Tysuaran
n(n—1)
=1 " @rif)=a"Te—ap  ©
uposa f(X) KYyUXaIHHHT JHCKPHMHHAHTH Jefinianu.

Mucon
F(%) = ax? + bx + ¢ KYUXa{HUAT JUCKPUMUHAHTHHH Tomaimuk. Kynxapmmur
WALHSIAPH @y Ba ay, G¥ncun. Xocuna f’(x) = 2ax -+ b ra teur. [lemak:
R(f, )= a1 f (1) ' (a) = a (a2, + b) (202, + b)) =
= 4a3ay2,y + 2a%b (21 + ay) + ab®

3 b
Arap Gy Tenrankka, Bueta dopuynanapura acocas, a7y = 7 Badtay=—
wuiimataapun kyiicak, R (f, f') = 4a% — 2ab? + ab® = 4a’ — ab® xocHn Gyaa-
zu. Ly caGaGmm:
20-1)

DPH=(-1 ° @ (da3c — ab?) = b® —4dac. (10)

Bus Gyuna, siementap aare6panam MabayMm Oyaran KBafpaT TEHRABMAHMHT
JUMCKPHMHHAHTHHY TomuK. KBajpaT TeHriamaHuHr IMCKPUMHHAHTH 71e6, MabiyM-
XH, TeArIaMann eunu GOpMyJacHiard KBajpaT Pajukal OCTHZA TYPYBUH HO-
Natm, s b2— dac wn afitamua.

Teopenma. f(x) kynxad rxapparn wrdusrapea dca 6yauwn
yuyr, 0y Kynxa0 OUCKPUMUHAHMUKUKEZ HOA2Q MeHz 0Yauumu 3a-
DYp 8a emapau.

Hc6or. I f(x) kynxan kappanu wigusiapra sra Gyaca, KaH-
Jalilap MKKH &; BA 4; WIAH3 YIyH &, = 0; TEHMIHK Gaxapurain
Ba Oy xoana (9) mam D (f) =0 xean6 unkanu.

1. Axcunua, D (f) =0 Gaxapuica, @£ 0 ca6abmn, (9) man

(% —a,)® =0 Tenrauk Byxynra kenagu. By sca a;—«; afiup-
ManapiaH SHT KaMHia OHTTAaCH HOJb 9KAHHHH Kypcartamu; &;—o;=0
TEHMVMKIAH 5CA %; = ¢ XOCHA Gyuajiu.

Muconanap

1. f(x) =x¢ + 3x — 10 HUHr JUCKPHMHHAHTH TONHACHH. Byrma @ =1, b =3,
¢=—10 Gyarana yuyu, (10) ra acoca:

D(f)=9+40 = 49.

2. f(x) = x* + 6x +9 HANT AHCKPHMHHAHTHEH a%HiKaaMIHK.
a=1, 6=6 c="9 nn (10) ra xyin6, ymOyrn Tonamns:

D(f) =36—36=0.

JHemax, x¥nxax— Kappamu uARusAapra sra. Xaxukatad, Oy Kynxaj yays—3
HKKH Kappami Hizu3. .
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§ 78. Pe3ayabTaHTHHHI NETEPMUHAHT WAKIH

L $lna
f)=ax"taX 4. ta_x+a, a6+0
Ba
Q) = b+ byx™ 4 b, x4 by, by#0
Kynxagnap Gepuaran Gyacun. Xap Bakr m>>n neG ¢apas sTHm
MYMKHH, 4yHKH aKC X0a/a Oy KyIXaJJlaDHUHT §DUHJAPHHH a/Mall-
THPAp SIUK.
® (%), X0 (x), ¢x),..., X" e(x) (11)
Kynxajnapru f(X) ra GyJHIIAAH XOCHA GYJITAH KOJAHKIAPHH, MOC
pasu1LIa,
A+ X+ ..y, X1
a4yt anX + .oy, 1
A+ AnX + ot @y, X
Ly A R sl A
opkan GearuaaniuK.

Teopena. f(x) 8a o (x) kynxadraprune pesyrbmanmi Kyiu-
Oazu Oemepmuranmea mewe:

Qoo Ao
k(o) =af @0 G .
Qg0 e
Uc6oT. f(X) KYUXQAHHHT WIRUSAADHHH &, %y, . . ., %, GHI2H
Gearuaacak,

FR)=ay(x—a)(x—t)...(x—a)
&fuamara sra Gyaamus.
Xy, Xy, ...,%, laH HGOpAaT 7 TA SPKHUH Y3rapyBUHHU OaHG,
KyBUIArH KYUXalHd Ty3aMH3:

gR)=a(x—x) (x—x) ... (x—x,)=
= " + " ttz)c"_2 +oatu,_xta,

By kynxam yuys X, X,, ..., X, 3DKMH Y3rapyBuuiap WIAH3

' 6ynanm, my cababau, g (x;) =0. PaBwanku, x;, =a;, X,=20,, ...,

X, =0, KuivaTaapaa g (x) kynxaa f(X) ra TeHT Ba WIYHHHT yuyH

yaap aiiHau tenr 6Yamb, u,=a,, Uy =4y ..., U, =0, |, U ,=a,
xeaul YHKaaU.

A
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Buam, (11) kynxass apuu g (x) ra 6yaud, KyHHIATH TEHIIHK-
JlapHﬂ XOCHJ KUAaMus:
1

@ (x) = g (%) o (%) + ttoo 4+ wgx 4. . 10, X",
£ (8) = g (1) by (%) + g+ g+ 2y, 2 (12)

£ (%) = € (%) by (%) + thagt x4+ L1y, "

710 () = £ (9, ()+ gty b -l
Oyuma hy () Ba @+ X+ ... b, 5" Guran xbe (x) mu
g(x) ra 6ynumjaH YHKKAaH G6YJaMHMA Ba KOJALHKHH Gearu-
aaguk (R=0,1,...,n—1).

g(x)=0 65mraun yuyH, (12) TenrymkiIapaaH, XaMmMa xajiap-
HH ﬁnp TOMOHTa YTKa3ub, YWOYHH TONAMH3:

[op— @ (x)] +upxi+...+ 2 ”_l;c"*‘ =0,
"m+[”u_?(xi)lxz"'-u'*'”‘na ot =0, (13)y
Uy qot Byt F \" (x,)] x"—‘ =
(13) Temraukaap uwysn Kypearaguh, 1, X;, x3, ..., X/ MUK-
nopaap yw6y:
ltoo— ¢ (%)) 2o+ tnZ 4« .+ 8oz, 1 =0,

2o + =9 )z +.. .+ "1 n1Znt =
Uy 0%t U, 112+ + [l‘n—l 1 ’F(Xx)] 2,4, =0

7Ta 7 HOMABAYMAH GHD JKHHCIH YH3HK/IM TEHIIAMaJap CHCTeMa-
CHHUHT HOJIMAC eUHMUHM TAlIKHA STajH.
Iy ca6a6uu, 6y CHCTEMAHHHI HETEDMHHAHTH HOAra TEHI:

),

oy — (%i) oy ©e. Mg
Uy iy — ¢ (%) -1
i e s e e e Wi e w e ee e e =0, (14)
Up1o  Hpgn e Uyt —9 (x:)
(i=1,2...,n)
Kyfinnarn gerepmunantra JHKKAT STAHIHK:
Uy — X  Hy ©oeo Hong
Pl = (— 1yt o Bu—® o Hyga
yro L) i1, i1 — X
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By F(x) nerepMuHanT X ra HucOaTan #n-japaxani Ba Goml
xosbdunuentn 1 ra Tenr kynxauun ndopanadimm. (14) Temram,
o (X)), 2(%y), ..., ¢(x,) Muxroprap F(x) KynXaiHHHT HIAU3Ia~
pu wkaunuu xypearamu. Uy Gunan Gupra, 6y uagusiap xap Xui,
GYHKE Xy, Xy, ..., X, — SPKHH ysrapyBuuiapun ndojanaiim, ury-
HUHT yuyH, ¢ (X,) =9 (X;) TEHTAMKHMNT OYJMImA MYMKHH 3Mac.
Wynaait xuand, 6u3 F(X) KymXaguuur XaMma 7 Ta HILUSHHH
AHHKJATHK.

Masbayuku, 6om  Kospunuents 1 ra Tesr Gyaran n-gapa-
saan F1.X) KYNXaAHWHT 0301 Xanu, Buera Qopmynanapura Ou-

woan: (— )% (x) 9 (X)) ... 9 (xn) ra TeHr. MKKHHYM TOMOHJaH,
#(x) munr osoz xamu F (0) xuiimarra tenr. [lemax:
Uy Uy o o Blygny
Uy Hp e B =(=D"¢ (x) X
] 1 ? Xy
FO=0" 00 0 e a9 (),
By 10 Ypag woo Bpyp
“Gynian
Hog Uy ee. Mo,y
u 2 sed B
a0 T T = ate e ) e (5. (15)
Bpyo Bpqq »or Hpgna

a, secax, g(x)=F() 6§

2, X,

Arap Xy =gy, Xy =10y ..., %,

a6, (15) Tenraumkran:

L
Qg0 an ves o @y,

ap T =0t @)e (@) ee) =R (fe).
10 @y -r Cpna

Muconnap
1. f(X) =2 —x — 12 Ba ¢ (x) = x* —5x% + 4 KYNXalTapHUHT PE3yAbTaH-
THEM TOMZHAMK. Bywunr yuyH, ¢ (¥) Ba ¢ (x) HE f(x) ra Gyan6, KyHuxaru Koi-
AMKAAPHH XOCHA KHIaMHS:
100 4 20x,
240 -+ 120x.
Jemax:

R(f 4)= I 180 25 | = 12000 — 4800 = 7200.
Arap f(x) wunr uapusnapy —3 Ba 4 skaumHu 55THEOPra ONCAK, ¢ (—3)=40
Ba 9 (4) = 180 Kuilmataapun R (f, ¢) = ¢ (— 3) ¢ (4) ra KyituG, 2 R (£, ¢) = 40 X
X180 = 7200 1M X0CH Kraamis.
2. f(x) = x®—4x + 3 Ba ¢ (X) = X% —24% — & + 2 KYIXaRAAPHUHT Pe3yab-
TAHTHHH XHCOGMAMiMHK.
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9 (x) Ba X ¢(x) uu f(x) ra Gyau6,

— 44 4x,
—12412¢ ..
KOMIHKAapHy Tomamu3. Jlemax:
—4 4
RE=|Tly ]=—8+8=0

Byunan, mawviyMiu, f(x) Ba ¢ (x) Kynxannap ysyMuii wagusra sra. Xaxmatam,
6y xymxanrap yuyn 1— ymymull ninmammp.

Il. OHpy, Pesy/ bTAHTHHHT GOMKA MAKAZATH AETEPMHHAHT GH-
JlaH TAaCBUPJAHUIIMHE KYPHG yTamus.

g (x;) =0 mu xucobra onu6, yyhumaru (m +n) Ta TERrAHKHIL
Ty3aMH3:

G fu kP a0 L+ 0l =
=xI""'g(x) =0,
O-x" o ax™ ™ 4w b L 401 =
=g (x) =0,

O-xl " 0l ™ b bl T L bl =
=g(x)=0,

b b P b bkl 0 L 01 =

=x1" (x),

0- X" f b0 L bl 401 =

-

=xI"% (x,),

0" 0ol L Do A by T L by 1=0(x).
By Tenraukiapian CYHITH 7 TACHHHHT YHD TOMOHHAAru Xaj-

JIADHH Yall TOMOKra YTKa3H6, yXmam XallapHU UXUAMJIACAK, yaap
(m+n) Ta (m+ n) HoMabayMman GUP KHHCAH

aZmin—1 + UZmin—ot ...t UnZp—+ 02y +
0-Zmin— + @Zmin—g + UiZpin—g+. . .+ UnZpy+

0-Zmint+ 0-Zpin—s ...+ Q2o+ WZna+ .. .+ Un2, =0,
bo-Zmen-1t 01Zpinpt ... F {bp— 0 (X)) 2o+ ...+ 0-2=0,
0-Zmint + BoZmin—g + . . .+ {bm— 2 (%)) Zay+ ... +0-2,=0,
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TEHIVIAMA/AD CHCTEMACHHUHT ymGy:
_ 2 2 mn—1
Z=1,2y =%, Zy=Xi, .o, Zuanmg = X", Zppang = X] .

HOJIMAC eYHMra 3ra sKaHHHUW Kypcatazu. Illy cabaGam, Gy cucre-
MaHHHT JIETepMHHaHTH HOJATa TeHr:

a u,  u, oo,
a, u,
ap U u, u,| _
D=lv, b, b, .o {bu—o () =0
b b by {bp—e(x))
by by oo by —e(x))
(611 KOJLAMPUIraH HYKTacu3 Kofaapia Ho/wiap TYPagd Ae6 Tyury-
HHUI Kepax).

D pnau, ¢ (x;) ypHura X Hu Kyfmm 6umaaH XocHaA Gyaaguran
JeTepMUHAHTra JUKKAT TAMIUK:

[ u, 0 vey 0
0 a , u, ... 0 im
0 0 uy uy .o,
F(x)=|b, b, bm—x) O -
0 b by (by—%) ... O
....... e . e e “ e n
0 0 ... beb . ... (bp—x)

Arap F(x) um, Jlaniac Teopemacura acocaH, GHpHHUH m Ta
caTpiaH TysuaraH m-tTapTuGiM MHHOpAAp Oylinua &iicak,

F(x)=af-(bp—x)"+...=(—1)"af-x"+...

xocun 6yaanm. Wynaait kuan6, F(x) nerepMmsant X ra muc6atan
n-papaxain pa Gom xosdduuuentn (— 1)"af’ ra Tenr kyuxammmp.
By Kyuxaasusr wagusiapu o (%), 9 (%), ..., % (x,) sKaHaHrM
MabAyM*, HUyHKH X ypHura ¢(X;) HH K¥yiicax, F(¢(x;)=D=0
kenu0 umKamu. Bywnam, GuUpHHUE XOAAArH MyJ0XasaHH TaKpop-
a6, Buera dopmynanapu Gyfiuua

(—=1)"af (= 1)"¢ (4) 9 (£,) - . . ¢ (xn) = F(0)

* By WIRHSAAp Xap XA, YYHKH ¢ (X;) = ¢ (X;) TEHTIHKHHHT MYMKHH Smac-
JMTHEH OWAaMH3,
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&xu
A Uy Uy ... B,
a wy ... W, U,
a w ... U,

are (x) @ (%) ..o (x,)=|by & . .. .. by

by by e e by
TEeHTJIUKKa KeJaMus.

Huxofr, X;=0;, X,=ga,, ..., X, =0, KHAMaTIapla 4 =&,
Uy =y, ..., U, =0a, SKaHHHU 9pTHEOPra O/ICAK,
a a4 ... a,
. Gy Gy

1

TeHIVIMKKA 3ra Gyramus.
By ran f(x) Ba ¢ (x) kynxammapuunr pesyistantd CuJabBec-
Tep AeTEPMHHAHTH MAKINIA udomanaHiu.

Mucon

F(X)=x2—8x 4+ 2 Ba ¢ (x) = x* + 3x + 2 KYNXALIAPHHHT PESYIbTAHTHHH
TONaHmiK.

Bynra gy =1, ay= —3, ay =2, by=1, by =3, by =2, m+n=2+2=4.
Jlemax, pesyabTanTHE Hponanopun CuapBectep neTepMuHanti Kyluparm 4-rap-
THOAM JETEPMHHAHTAAH HOOpAT:

1 -3 2 0
0 1 -3 2
RED=11 3 2 o~
o 1 3 2
1 -3 2 0
0 g -3 | [ =32
=9 6 o ol=|6 0 0|=—6(—6—6) =72
3 3
o 1 3 2 |!

Arap Gupuruu ycyn Gyfnua xucobiacak, ¢(x) Ba xg(x) um f(x) ra 6fa-
rauaa 0 + 6x Ba — 12 + 18x xoaaugnap xocun 6yaaam Ba

0 6
Re 9 =|_) g]=126=72

£




[image: image315.jpg]318 X1 BOB. MIYKOTHII HA3APHUSICH

Huxosr, f(x)=x*—3x—2 umur Hagusnapu | Ba 2 sxanuHm xucobra
oaud, fHa yma
RUED=¢(M)e@=(1+3+2)@+6+2 =6-12=72
BaTHATa Kenamus.

§ 79. Pe3yJbTaHTHHHT SIHTH TABPHH
Bus xosnpra Kamap pesyJIETAHT TYlyHYACHHH GePraHUMH3AA
n—1

(%) = apx" + a,x +...+a,_x+a, an
@ (X) = box™ + byx™ Nt by X+ by,

KYNXaIAPHHKT 60 KOS(DUIHEHTIapHHH & + 0 Ba by +# 0 mapr-
Aapra GyACYHAHpHO Keazaux. Yynkm f(x) Ba o (x), mysnuraek,
@ (x) Ba f(x) HMHM De3yJhTAHTH XaKua Cysnarasia Ou3 yuyH 6y
KyMxainap Heura WAJHSra ora Ba, NeMax, KyIXaJlapHHHT Kapa-
KANAPH HHMAra TeHr GYMUIIM MYXUM S1H.

dumu f(x) Ba ¢(X) KynXaiMapEEHT GO kosddunuentaapu
Kanjafi (noazan Gapkau EKH HOATa TeHr) GY.IMIIHHM abTHOOPra
oaMaik TypuG, pesy/ibTaHTra SIHTH TabPUd Gepaimnk:

1 (x) 6a ¢ (x) kynxadrapuunz R(f, ¢) pesyrsmanmu de6 yucy

4% a ... a
@ @Gy 4 -
by Gy aww B
R =|b b ... b, (18)
by b ... by
...... vn v e L
b b bl

Cunvsecmep Oemepuunanmuza aimuiadu. By saxmoa 9 (X) s
[ (x) nunz pesyssmanmu

by by ei by By
by [
......... DR L
by b ... b,
R(e,N=|a, a ... a, (19)
G ey Gy
............ 4 m
a @ a,

Kypunnmoa 6yradu.
a7 0 Ba 0,0 xonna, Oy Tanpud assarrn (1) Ba (2) Tam~
PH{ra Tenr KyWIHANp, UyBKH IOKOPHAA af ¢(a,) ¢ (a,) . . . @ (a,)
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wunr (18) nmerepmuHaHTra TEHrAMruHE HcGoraamuk. Ulywunraex,

6y xoana by f (%) f(Bs) ... [ (B,) xyamn (19) nerepmunantra Teur.
PesyapranthHunr AHMM Tabpudmaa xam

R(%, f)=(=1"". R(f, 9)

TEHIVIHK ¥ PUHIUAHD.

Unumas xam (19) nerepmumantaa (7 + 1)-catpuu GupuHun
ypunra, (7 -+ 2)-caTpuu HKKHHYH YpHHTA, ..., (% -} m)-caTpHn
m-ypunra Kyiicak, xyamu (18) xerepmmmant xocua Gynamu. By-
HUHT YUYH CATPJADHH HKKUTAAAH, Xammach GYauG, mn Mapra ysapo
aamawrtHpumt  kepax. Bynmaun R (f, ¢) Ba R(9, f) AeTepmuHanT-
aap Oup-Gupupan (— 1)™ kynmafiryBynrarusa (apy STHIIM AHHK-
JlaHaM.

Slna MyHH TaBKUAIA6 YTHII Kepakkd, do 0 Ba by=0 6ya-
ranfia xam (16) TeHraUK YPHHAMAHD, UYHKH Oy TEHMVIMKHH HCOOT-
anampa by =0 6yaumu 1ana6 xuauumarad aau. Llynusrrex, b0
xo11a (@, =0 6yaca xam), b3f(3)f (B ...f(Bn) udona (19)
ZeTePMHHAHTTA TEHTJUD.

§ 80. HomabaymaapHu HyKoTHII

By naparpadaa #ykoTMml (UMKApHII) HA3APHACHHHHT acOCHH
TaTOMKH  G§aAraH I10KOPH Japa)aiu TeHIJIaManap CHCTeMACHHK
eyum GuaaH WyrFyiiaHamus. Bus P Maiijonaarn WKKH HOMab-
JyMIE MKKHTA anareGpauK

Fx ) =0, ¢, =0 (20)

TEHIVIGMA CHCTEMACHHMTHHA TeKIIupaMus. ByHaafl cucreManu ewuis
KYfHIarH Teopemara acoCJanaju:

1-meopema. Azap (17) kynxadaaprunz (18) pesyavmanmu
Hoaza menz 6yaca, (17) kynxadsap ymysmui urdusea 320 Exu
yaapHuHz Gy 8a by Gou KoIPHuynermaapu Horza mexz 0aa-
ou. Axcunua, (17) Kynxadaiap ymymui wrdusea 2a éxu yaap-
HuHz a, 6a by Gom roagguyuenmaapu Hoaza medz 6yaca, 0y
xinxadaaprune (18) pesyabmanmu HOA2G MeHz GYAAOU.

Hc6or. 1. dapas xunainmk, (18) pesyabrant Hoara TeHr
GyaCHH.

By xox, (18) merepMpHauTHHHT GUPHHYH YCTYHHJArn XamMma
SJeMeHTapH, JeMak, do Ba by XaM, HOJra TeHT 6yirania 03 Ge-
PHIIK MYMKHH.

Arap a, Ba b, xK03(QUIHEHTIAPHUET aKa/IH OHTTAcH, MacalaH,
a, HOMra Tewr smac mecax, (18) pesyabrant yuyn (16) reHraux
ypuuan 6yan6, nemak,

Rf,9)=aTe(a)e (o). ..¢(,) =0

6axapuiann. Bynnan, a? =0 cababan, ¢ (2;) =0 kean6 uuxanu,
SBHH 0, — YMYMUE wi1u3 Gyaain.
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Il. Axcunua, @y =by =0 6yica (18) meTepMMHAHTHHHT HoJTra
TEHIVIHTH paBIIaH.

Ly caba6mi, f(x) Ba @ (x) Kymxauiap o, yMyMnii uigusra
sra Gyacun. By Baktaa @, =0, == 0 6y.ica, 0KOPUAA AHTUATAHIEK,
(18) nmerepmuHanT an6arra HOara TeHr GYaamu. Arap a, Ba by
HUHT aKanan GUTTACH, Macanad, @, HOMAAH (GAPKIH JAecak,

R(f;e)=afs (1)o@ ... 9(x)

udora ypunan 6yaub, ¢ (#;) =0 ra acocan, R(f, ) =0 uu xocma
KHJIaMHU3.

Bupu (20) cucremara KaiTalanK:

f(x, y) Ba ¢ (X, y) KyuxasIapuu X HHHT Aapaxaiapu G6yiinua
@316, (20) cHCTEMAHMHT 4Yall TOMOHJAPHUHH

flx,9)=F(x) =ay(y) * + ay(y)x* 4. ..+ apy (9) 5+
+ ap(y), a,(y) #0 (21)

Ba
9 (%, ) =0 (X) = by (W X'+ by (N L+ by (Vx
+b1(y), by (9) #0
KYPHHHINTA KeATHPAMHS.
F (x) Ba @ (x) KyIXaIapPHUHT PE3YTHTAHTHHK Cuxnbgecrep ae-
TEePMHHAHTH MaKIu1a @3amus:

G@) &) ... ap®)
G .. @ (War) ’
""" W G0 Ll a)
T =[b by ... b (22)
b () e b () bi(y) i
R S R

Papmanxy, Gy ferepMUHAHT y ra nucGartan P MahioHAaru Kym-
Xanun udonanaiy.

2-meopexa. Azap (20) cucmema x=u sa y =3 ewusmea s2a
oyaca, y =8 guitnam ¥ (y) =0 menzaana yiyx uadus 6y.1adu.
Axcunsa, ¥ (y) =0 menzramanune y =3 wrdusn yuyu a,(8)#0
8a b, (8) + 0 menecusauraapdan axasriu Gummacy baxcapunca,
(20) cucmema x =a ga y =B ewuneca sea 6yradu.

McGor I. dapas guaafinuk, (20) cucteMa x=ga, y =8 an
n6opaT edumra sra GYACHH.

Arap y =8 xumiivatin (21) kynxazsnapra xyicax, x ra mucGa-
TdH KyHUJard Kynxapaap xocma 6yaagu:

FOB=F) =a()*+a ()5~ 4. +ar®), oo
¢ 06 B) =D (x) =0, () X+ b,@) 1.+ b (7).
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By KynxamlapHuHr pesyJbTaHTH

aW® @ ... a®

a® G ®) @ ®
T a® a® .. ar®
s® =00 BE ... 6@
[N () by (8)

6yaanu. tOxopuuary (23) xynxaanap ymymuii X = o WIAM3ra ora
GyJrans yuyH, 1-Teopemara acocaH, yJapHEHI Pe3Y/IBTAHTH HOMra
tenr, asan ¢ (B) = 0. Llynzat kw6, 8 con ¢ (y) =0 Tenraama
YUYH WIIH3JHD.

II. Axcurua, §.con ¥ (y) =0 TeHIMAMaHUHT HILMSTAPHIAAH OUT-
Tach GyacHH Ba Gy MAZ3 yuyH @, (3) +0 Ba b, (B) # 0 Tenrcus-
JIMKJADHHHT aKaJIH GUTTACH 0aKapuiACHH.

Ulynpaii xnand, § (3) =0 éxu, Gowmxaua afitrania, (23) kym-
XaAJaDHEHT DE3ybTAaHTH HOATA TeHr. Jlewmak, Gupuuun Teopema-
ra myBoduk, (23) kynxasaap, avau f(x, ) sa @ (x,B) ymymui
X=oa Husra sra:

fl@ B =0, ¢ §)=0.

By aca (20) cucremanuHr X = o, y =0 euumu GOPAMIHHI KYDCA-
TajH.

Arap ¢ (y) =0 Hunr y = f uausH yuyH a,(B) =0 Ba by(B)=0
6§au6 xoaca, (20) cuctema eummra sra GYJMUIM Ba, WYHMHIACK,
Gyamacaurn xam MyMkuu. Bynn anugiant yuyH, ay(B) =0, by(8)=0
MAPTHH KAHOATAAHTHPYBUU Xap Oup B COMHH aloxuia TeKIIHPUO
KYPUILI JIO3UM.

Mucoaanap
1. x2y+3xy + 2y + 3

=0,
L 2%y —2x+ 2y + 3=

0 @

cncremanu evafiauk, Mkkaza Temraama xam_y ra HucGatas GupuHuM Japaxai
6§arany yuyH, CHCTEMajan y HH THKapuO (i¥KotG), x ra HUcOatan GUTTa TEHI-
aamara Kenwm Kyaadpok. LUy makcanna cucreManu

(xty +3x +2)y+3=0,
@r+2)y+(3—20)=0

(25)

KYpHHMIIAG E3HG,
x4+ 8x+2 3

Y= 9r 12 3—2¢

2] p. Hckauaapos
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PEsyABTAHTHH TY3aMH3. JletepMunantin  xucoaad, KyHHAarH TEHIAaMAHK XOCHN
KHIaMH3:
£ @x+8x +1) =0 (26)
By Tenraamaumur xy =0 i3 yuyR
G (0) =0 +3:04+2=2, b (0)=20+2=

[y ca6a6au, (25) AaH x =0 kuilwataa xocua Gynaguran

2y +3=0,
2y +3=0
3
cucreMa y =—73° yMymuit wagusra sra. Jlesai, (24) cncTeMaHHHT eunMAapHIAR
3
Gupn x =0, y=—7 sKaH.
(26) Tenraavaunir Xy = — | WUSK YUy

ao(—1) = (= 1)P—3-1+2=08a by (—1) = —2:14+2=0.

Jenax, (25) gan 3=0 Ba 3—2x = 0 Xocu 6yaud, 6y cuctewa yuysit uagus-
Ta sra owac (ysysan, 3 = 0— MyMKiit Gyavaran Tenrank).

1 B
Hirxon, (26) TeHPIQNARIN £ = — 3 WIS YUY ay{— §> = (_ 1) =

3 3 1 1 1
—5+2=7 ba(—7)=2(—§)+2=1. Tlewa, (25) fam x=—

Kuiivaria xocua 6yrajguran

3
7y +3=0
y+4=0
cucTeMa y = — 4 yMyMuil wausra sra. [lyusai Kuaub, CHCTEMAHHHT WKKHHTH
eumMH X=—13, Y= —4
2
X2 —xty + X —
9x2y — 248 — X

CHCTEMaHH euHll y4yH, YHH
(Q—yx+ Lx—1 =0,

@y—)xi—lx—1=0 @n
Kypunumia &3ub,
1—y 1 =1 0
. 0 1—y 1=l
YOI=1g 9 B Y
9y —2 —1 =0
&xun
V) =@ =D —1)=0 @8)

TeHr1aMaHy Ty3amus. By TeHITaMaHWHT yy =1 HAAM3H YUYH
ao()=1—1=0 Ba b(1) =2—2=0.
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lemax, (27) nan y =1 guiimatna Xocua Gynazuran
x—1
x+1

cuctema ymymuii mimmsra sra smac. Ly caGaGmu, Gepuaran CHCTEMaHWHT y =1
Ta MOC eUnMH HYK.
1 1 1

HALM3H yuyH a,,(»g) =l—g+#08a

(28) TeHraamanuAr yy =

1y, 2
ho(§)=§_2¢v.

By xmiimataa (27) nan xocua Gyaamuran

2
GR—x+1=0,

4
gH—x—1=0
cuctema 3 pam uGopar ymymuit wimusra sra. Jlemak, OepuiraH CHCTeMAHWHT

ean;l x=3 y=73.
’ —xy +2x+y—2=0,
2ty — 4 — x4+ 1=0
cucTeManu eyalank. ByHuHr yuys cucreMadu
Q=Nx+@y=-2=0
@y -4 rPmx+1=0 @9

maxaxa &n6,

2—y y—2 0
Y= 0 2—y y—2|=
2y—4 —1 1
=1 0
=2 0 -1 1]|=
2(—=2) —1 1
1 10
=@=22| 0 0 1|=2(y—28=0
20—2 0 1

TEHr1aMaHh Ty3aMu3 Ba yHH eun6, y = 2 minusuu tonamus. By y =2 kuiimar-
Ha: o (2) = 0 Ba by (2) =0 6yant, (29) aan:
. 0=0,
—x+1=0,

Byunan x = 1. Bepuirau cucrema yayu x = 1,y = 2 — eunmunp.
4.

x24+5xy—y2+3=0,
32 —xy + 3y —x+y—2=0
cHcTeMajad x wikapuachi. Cueremann
1-x 4 5yx 1 (3—y2) =0,
3 —(+ DX+ B2 +y—2=0
21
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xypunumaa &sann3. PesybTadT Ty3ud, yHH HOIMA TEHTAWITHPAMHS:

1 5y 3—yt 0
0 1 5y 3—yt L
A YO =3 —(y+1) Byryy—2 0 =1
0 3 -G+ 3y +y -2
Xucobna6, ymGynu tomamus:
260y4 + 90y® — 239y2 + 19y + 124 = 0.
Mawrrap
1. Kylinnars kymxajiapsuir pesyAbTanTHHA aHHKIaHr:
2) f(¥) =x—B8x+1 Ba () =5 —xt+ X—1;
6) /() = —x+Bx—2 B2 g(x)=x—2° +2—x+5

B) f(X)=x3—3x+2x+1 B2 g(x)=20—x—

P f(x) =24 —3x2—x+2 nma (x)—x‘—?x“—3x+4

R) f(x)=aot* + ayx +ay Ba v(x) box? + byx + by

2. ) mMHT Kaupali Kuiimataa KyHugars Kynmxamrap ymyMmuil migusra sra:

) f)=x—ix+2 B ¢)=x+Ax+2

6) f(X) =¥ +0x2—9  Ba  9(X) =X +lx—3

8. KynxaiiapHuur QMCKPHMUHAUTIADHHU XHCOGAAHT:

8) f(x) = x5 —5ax3 + 5a%x — b;

6) f(x)=x*+px +q.

4, ) umnr gaupail xafiMaTAapuia Kyfmjard Kynxagaap Kkappaiw wapusaapra
ora:

2) f(x) =x0—3x+}

6) f(x) =xt—4dx+ L\

5. Ym6y cucemanapian x i MHKApWHL:

a) x*—xy+y?—3=0n5a xty + xy?—6

6) X8 —xy—yd+y=0npaxttx—y:

6. Kyitnnaru cucremManapsu eqqHr:
8) yt—Txy + 427+ 13x— 2y —3 =0,
§3—l4xy + 9x2 + 28y —dy —5=0;
Yoyt Aty —3x=0,
YE by — x4 1y 4 Tr—12=0;
B) 5y —6xy + 5x2—16=0,
¥ gyt 2ty —x—4=0;
P oxy+3x—2y—1=0,
3y —4x +y—4=0.
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XO3UPTH 3AMOH AJITEBPACUHUHT ACOCHUI
TYUIYHYAJIAPH

§ 81. I'pynna

Kanpainup snementiapaan Tysuaran A tymiam Gepuiran 6§a-
cun*. By Tymiam cOHZapiaH, MATPHIAZAPAAW, UMSHKIM anMam-
THPHILIADAAH Ba GOWIKAYa TaGuaT/y 31eMEeHTJapIaH Ty3u/rash 6y-
JIHIIM MYMKHH,

A TYNIaMHUHT MCTAATAH HKKH SAEMEHTH YCTHIA Kaulaianp
GuTTa amal yPHATHATAH, ABHH TYMIAMHUHT HXTHEDHH HKKNHTA 3ae-
MEHTH GyiiMua YHUHT aHUK OHD SACMEHTHHH TONHII KOWJACK
Gepuaran 6yJcud. By aman TymiaMHH TAIUKH/I STYBUM 3J€MEHT-
JapHUHT TaGMaTura Kapa6 Typamya Gy HINM, MacanaH, TYIIaM
COHJApJaH TYSHATaH GyJaca, aMmaj — 6y COHMaPHM KYIIHIN EKH Kymaji-
THPUILAAH HOOPAT GYAHIIM, arap TYIaM YH3BK/IH a1MalTHPHIIAP-
JaH TAWKIA TOITaK Gyaca, 6y aman — my aAMaliTHPKINAG PHY KeTMa-
KeT GakapHll JOSHMJMIHHU UGOojanalln MyMKHH BAa XOKa30.

TyniaMAapHUHT HUMAJapAaH TySHAraHAHTHIa bTHOOD Gepmait,
yaap ymMyMas sJeMeHTJaapAaHn Tyswirai Ae6 afitHuHn Kaby.
KWITAHHMH3 KaGu, SMCGMEHTIap yCTHAa Gaxapuiajuras amaiiap
yuyH XaMm GMTTa yMyMuil tepmuHnd xa0ya xuaamus. Opataa Gy
aMa/LIap yuyH KynafTHpH W TePMUHH MULIATHAAM,

Ilyunali Kuiu6, aJeMeHTJapHH KymaiiTHPaMu3 IeraHHMusla,
COHJIApAAH TYSWITAH TYIJIaM YdyH Oy KymaHTHDHII —— COHAAPHE
KyWHm ¢KW COHJADHH KYMAHTHPHIUHH HOazamy MyMKHH, Rl
SUKAM AAMALITHPHILIADAAH TAWKWI TONTAH TYIAAM YuyH 5ca Oy
KYNaiTHPHII —aIMAIITHPUILIAPHI KETMa-KeT KYJIaHAIHH OHILH-
PHIIM MYMKHH Ba X. K.

Kyna#tupum TepMuHura Mociad, KymaitT™Ma Ba KymaiTy B-
WHJAp JEraH TepPMyHIADHH XaM KabyJ KHUJaMus.

* Bymgail Tynuavun, TaGuh, Gowka xapdsap Guaan xam Gexruram MyM-
K.
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A rtynnamuuHr @ Ba b sneMeHTaapuEn Kymafitupum a-b &xu
ab wakana Genrunananu. By Baktaa ab wu @ Ba b anementiap-
HUHT KymafiTmacu AefiMu3; 3JeMeHTJAapHH 5ca KymaiiTysuniap 1e6
aTaitMus.

Tabpudaapra yTHmAan osnud 6absd TYIIyHYanap XaKuia Mab-
aymot Gepaiuk.

Arap a saement A Tyniamra kapauun 6yaca, Gynu

a€A txn Ada

KypuHMIIAA GenruaaliMus. AKCHHUYA, @ 3/ieMEHTHHHT A Tyniamra
Kapauuy sMacqurHHi

aCAenAda

6unan udopanafimus.

Tynaamaarn @ Ba b snementaapuusr GUpP XuJ (TeHr) sKan-
JMTMHA @ = b WaKaAAa, Xap XuJ (TeHr SMac) SKaHJIHTHHA @ + b
WAKAAa KypcaTaMus.

Hxkn A Ba B tynnam 6up-Gupn Omiam Ky#mgarn Mysocabat-
Japaa GYANmE MyMKHH:

Arap B Tymaam Xyatu A Tyniamjard amma sneMeHTIapran-
ruHa Tysmirax G6ysca, 6y mKKH TymiaMm Gup-Gupura TeHr neiuau6,
A = B maxana xypcatunanm. .

Arap A Ba B tymiamiap Oup-GupHIaH aKaadH GUTTA 2JEMEHT
Guran dapx Kuaca, yaapHm Xap XuJ (TeHT sMac) TymIam-
aap neftmnann pa 6y A<= B makina KypcaTHAaju.

B rtynsam A TYNASMHHHT XaMMa SM€MEHTIapuiaH sMac, Gaiku
y/1apHUHT GabauiapHiaHTHHA Tysuaran 6yaca, B un A HEAT KHC-
Mu pefimanu Ba 6y B A éxkn A > B makaja GearniaHain.

B rtymiam A TYIIAMHUET S1€MEHTJAPHIAHTHHA TYSHITAHIHIH
MabAyM 6§ub, JEKHH YJIAPHHHT XAMMACHJAAHMH &KkH Gab3uiapu-
JIAHTHHAMH SKAHJHTH Mabiym Oyamaca, B S A ékn A2 B xypu-
Humaa Gearnaananu. By xonza xam B Tynaam A HUHr HCMH jge-
TaH_TePMHH HILIATU/IAME.

By tymynyanap xefiMHDOK TEKIMPHIAIHTAH HKKH aman ypHa-
TWITaH TYIJamaap YYyH Xam §pHHAUAUP.

Ouju mawa 1wy GalH sTWIraH TyIIAMAapHH Hasapaa TyTHO,
IPYNNAHUHT TabpH(Hra §TaMmua.

1-tabpud. Kyiudaen manabrapru —(AKCHOMAAAPHI) Ka-
HOAMAQHMUPYs4U MIniasm—ezpynna Oenuradun:

1. Tynarasdazn xap uxxu saemenmuune KINALMMAcu sua
wy MYNAAMHURE axam Oup dLeMEHMULA MEH2.

2. Tynaamnune ucmanzaw y« a, b, ¢ assemenmunu yzapo
Kynagmapuul Qecoynamusauk KOHYHuea 0YicyHadu, AsHi

(ab) ¢ = a (be).
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3. Tynaamda wyndaii e snemenm MaBHCYOKW, MINAAMHUHZ
HCMAAZAR @ SACHEHMURL € 20 KYnalimupeanda AHG Wy a 3.ae-
Menm xocunr 094004, asHU ae = a.

4. Tynaamnune Xap Oup a oaemenmu yuyn 6y myniamia
wynoais b snemenm masxcydiu, a wune b za Kynaimimacu e zq
mewxz, avHUL ab=e.

I'pynnanuur a/1eMeHTJapHHN KYNafTHDHII, YMyMaH, KOMMYTa-
THBIMK KOHYHHra GYfcyHMaiiiu, sbuu @ Ba b s1eMenT/Iap yuyH,
yMyMaH afiTranja:

ab + ba.

2-tabpud. Azap epynnanune ucmanan UKKW IAeMEHMUHIL
KYnaimupumda KOMMYMAMUusAuK KOHYHE Oavcapuaca, OYHOahk
epynna Kosmymamus epynna (éxu Abeas epynnacu) Oeinnadu.

I'pynnanunz xammo UKKUMARUHA 9AeMEHMURIL KYNARMUPLIL
XM KOMMYMAMUBAUK KOHYHUza OYicynmaca, y Xoa0a zpynna
KOMMYymamusmac zpynna Oeinradu.

tOxopunaru Tamabaap (aKCHOMaJIap)JﬂH 6up Heua HATHKA Ke-
116 JuKanu.

1°. @e = @ TeHIMMKHE KAHOATIAHTHPYBUM € SJEMEHT Tpymma-
HUHT YHT GHPJAUK saeMenTn je6 atazamu. X03up aHa Iy yHT
GUDAMKHUHT siHA ¥an GHPAMK XaM GyMINMHH ncGOT/IaiiMu3. XakH-
KaTaH, TYIVAMHHHI HCTAIraH @ SJEMEHTH yuyH:

ac=a (65}
TeHraux Gaxapuaaau; xycycufl xoana
ee=e.

4-axcuomara MyBoduK, @ yuyH
ab=e 2

TEHIMKHE KAHOATIAHTHPYBYK b SICMEHT MABKy[L.
(2) HMHT MKKH TOMOHWHM HamjaH e ra vynaitnpu,

eab =cee=e

HH XOCHA KHaamu3, &xu (2) ra acocaH:

§ eab = ab. 3)
Slna 4-axkcmomara Gumoan, b yuyH
be=e (4)

TEHIIMKHA KaHOATIAHTHPYBUM ¢ 57eMEHT MaBKYA; (3) HUHT HKKaJa
TOMOHHHH YHLJAH € ra Kyna#THpamus:
(eab) ¢ = ea (bc) = a(be),

Oyunau, (4) ra acocaH:
eae = ae,
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(1) ra xypa sca
ea a.

Cyurru TeHrnuK afiTraHAMU3HM WCOOTIAHAH.

Ilemak, xap Gup YHT € OHPIMK 3JeMEHT siHa uan OHPJMK aae-
MeHT po/uuu xam yiHafnau. Iy caGa6au e un—6upauk (,yur
Ba ,uan‘ cysnapunn HuLIaT™ai) saemedt (8ku GHpPAHK) Ae6
araiiMus.

Ouju rpynmaga OHTTarHHa OMPAMK GODPJIHIMHA KypCaTailluk.

Ipynnana e Ba ¢’ Gupauxaap 6op Ae6 dapas Kuramus. Y BakT-
Ja, OHp TOMOHAAH:

9YHKH € — GUPJIHK; HKKHHYM TOMOHJIAH:
ee’ =e,

uyHKH €’ XaMm — Gupauk. By Temramkaapaan
]
xocua 6y.aanu.
2°, TPYMUAHHHT HCTAATAl @ SJAEMEHTH YUYH

ab=e (5)

TEHIVIMKHH KaHOATJAaHTHpaAUraH b sneMenTHUHT MaBXy/uru Mab-
ayM, Bywnait b smemenT @ ra yHr veckapu sneMeHT fe6 aTanaiu.

Yur TeCKapHu JAeMEHTHUHI sHa yall TeCKapH 3/JeMEHT Xam 6)7-
JIMIIHKH, SBHA b = € sKauunn ucGOTIafiMus. ByHuHr yuym, b ra
VHT TECKApH ¢ SJeMeHTHH 0aub, (5) HHHI WKKAIa TOMOHUHH yHT-
JAaH ¢ ra KynmaiTHpammus:

(ab) ¢ = a(bc) = ec,

Gyuaau:

ae =
€xu

a=c

By xufimatun

be e
TEHTIHKKA KYiiud,

ba=

HH XOCHJ KHJAMHU3. C}’/Hr]‘ll TEHNIMK b HUHT @ ra yan TecKapu
3/IEMEHT SKAHJHIHHM KypcaTand. Bynra Gunoan, b Hu @ ra (ioko-
pHAarura yXuwau KMcKaua) TeCKapu 3MeMeHT 1e6 aTaHmus.

Xap Gup @ saeMeHT yyys OHTTATMHA TECKAPH S]EMEHT GOpaH-
THHH HCOOTMIAWIHK. NakukaTaw, b Ba b’ snementiap @ ra teckaph
6yacun. By xounna:

b =be=1b'(ab)=(ba)b=eb=b.
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Wynpait guiu6, Gy Teckapu aaeMeHTIap Oup-Oupura Temr.
Oparaa, @ ra TecKapm sMeMeHT @~* KypHHHIIAA GeJrHIaHal|.
Jemax:

aal=ala=e.

3°. I'pynmasHuHr Xap HKKH & Ba b 3/EMEHTH YUYH Ty3W.Iran
ax==b (6)

TeHr/Jama GUpAan-GHp X = a~'b eunmra sra 6yaub, Oy eunm rpym-
TaHUHT 3JeMenTHaup. Xaxukatah, (6) TeHrIAMaHMHT MKKana To-
MOHMHH vuamngaH @' ra xymafitmpu6, wy rpymmara Kapamau
x = a~'h 27eMEHTHH XOCHI KUJaMH3. DHIH Oy euMMHHHT GupAan-
GHPAUTHEM KypcaTamu3. dapas Kuiafiimk, X, BA X, 9JEMEHTIAp
(6) TenryamMaHuHr eyumaapH OyJcuH. Y xoajia:

ax;=0b Ba ax,=0,
OyHaan
ax, = ax,.

TeHTIUKHUHT WKKaJa TOMOHMHM uamjan a~! ra xynadrapeax,
Xy = Xy

Wlynra yxwaw, ya=>b TreHriamanuur Gupran-6up y = ba-*
eunMra srajurd ucootananu. Ymyman, a—1 = ba~™', uynku rpyn-
na KOMMYTATHBMAC GYJHUIH 3XTHMO.

3-ravpud. [pynnanu mawxis 3mysin dAeMeHMAAPHILEL CO-
HiL HeKAu 8 weKcu3 Oyauuln MYMKUK, Oupunwi X040a epynna
4eKAl, UKKUH4L X004 3ca 4excus 0e6 amaaadu.

Tpynna aMeMeHTJIAPHHUHT COHH XaKWia ramupraHuMusia, GH3
dakaT Xap XWa 3MeMeHTIapHU 3bTHOOPra oxamus. Arap rpymnana
Oup sneMeHT Gup Heya Mapra &ésuaub Koaran Gyaca, 6uU3 yJaap-
HHHT XaMMacuuu, GapuGup, Ourra sieMentT e kapaimuz. Ly
caGaGau, wekau €KH YeKCH3 TPyMma jerania, 6y rpynnaHHHT Xam-
Ma 3JEMEHTIApH Xap Xua Ae6 ¢apas KuIuHam.

4-rabpud. Hewnu epynpa n ma xap xua daemermoan my-
sunzan 0yaca, n-mapmubau epynna Oeliuradu.

Yekcua rpynma wekcus Taprubau rpynma ne6 araiaiu.

Vicrairal TPYNIAHUHT OHPJMK S/EMEHTHTA TECKADH SJeMenT
AHA Wy OHPIHK SJEMEHTHUHT Y3HAMD, UYHKH ee =e. [pymuaia
Gupaukaan Gomka XaM ¥3-yaura TeckapH OYJraH 3jgeMeHTIap Mas-
YN OYJIHIIH MYMKHH.

DJeMenT/ap KymaiiTMacHra Teckapu SJeMeHT Kyiinjaruua Ty-
sunanu. Busra

abe . . . fg
kynaiiTMa Gepuaran Gyncun, By xynafitmann
g ... ol
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Kynafitmara KynafiTupcak, GUPAMK 2MeMeHT Xocma Oy/ramu, sbHU
abe . . . fgg ... YT

Iewmak, abe . . . fgrareckapu anement g—'f~1
ury ca6a6au

(abe ... fgyt=g"\f*. .. et
Arap A rpymnna a, b, ¢, d, . ..sleMenTIapAAR TySWwiras 6y.-

ca, GyHH
A={a, b, c d, ..}
KYpHHUINAA E3WU KOy KUJAUHTaH.

§ 82. Mucoanap

1. Bus, xamMa GyTyH COHJapiaH Ty3HITaH
Als voy =Wy n oo =2, =L 0 1, Bu v 5 By wsh

TYMAAMHE OMU6, YHHHT 2/MeMEeRTIapH ycTaaary amax cugarnaa (ne-
MaK, 0KOpuAa KaGyJ KWIMHFaH TEPMUHHH WILIATHG afitransa, Ky-
mafitupum cudatuga) Gy COHXAPHM KYUIMUIHM KaGya KUJAAHIMK.

Kymur amasura suc6aras, 6y A Tynaam rpymnna TamKwa STanu,
uyHKH Tabpu(Aary TYpTana aKCHOwa Xam Gaxapuiain. Xakukaran:
Xap Kamga#l uKku GYTYH COHHUHT HUPHHIUCH siHA GuTTa GYTYH COMra
Tenr. Jlemak, ymyMmuii TepMunaap Guaad afiTraHEMu3Aa, TYIAAM-
Jarm Xap Kanuaf pKKHM 371eMEHTHHHT KynafiTMacH sHa Iy TymAaM-
HHHT  (axat GMp 2/1eMEeHTHra TeHT. B

Weraaran yura 6yTyH COHHY KYIIHII aCCOUHATHBIMK KOHYHHIa
Gyficynamu. Jlemax, yMyMu#i TEPMHHJIADHH HULIATraHia, TYIIAM-
HUHT WCTAJTH Y4 5JeMEHTHHH KYNAHTHPHIN 4CCOMMATUBANK KOHY-
Hura GyHcynann.

BHp1HK 31eMEHT POJMHH 6y MHCOAA HOAL Gaxapanu, HYHKH
ucraiaran OyTyH m COH YUYH

m+0=0

Tlemak, ymymuil TepMHHAApna: UCTAJATAH /7 3A@MEHTHUHT GHp-
JNK 3MEMEHTra KymaiiTMach fna m ra Tewr.
Vcranran GyTYH M COH YUyH TECKADH 3JEMEHT DOAUHH — m
Bancapan, 4yHKH
m+ (—m)=0.

Jlemax, m sneMEeHTHUNT TecKapu — m sJeMeHTra Kymaitmacu
OMPITHK 3JEMEHTra TEHT.

By A rpynma-—xOMMYTaTiB Ba HeKCH3AMP.

2. Honman Gomka, xamma palHOHAJ COHAAP TYIiaMuHH 014~

Mus:
w5 =Ly e s T vens & on ok
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Ba 3JEMEHTJAD YCTHAArd aman cudartijga Oy COHJIAPHU Kymafitu-
pumnu Ka6ya kuaamus. By sakraa B my amanra wucGaranm rpyn-
Ta TAaWwKWa TaaM. Uunman xam:

Xap xannafi uxkxu @ + 0 Ba b # 0 panuoHan COHHUHT KYnafiTmack
Gurta panmonan ab # 0 conra tenr; xemax, ab € B.

Vcranras yu panuoHas COHHM KYNAATHPHII ACCONMATHBINK KO-
uysura Gyficynanm.

Bupauk poaunu 1 COH Gaxapamu, UYHKH MCTAJTAH PALMOHAT
a coH yuyn a-1= a.

Huxosr, ncrtanran panuoHan a0 COH yUYH TECKapH SJeMeHT

1
s KYPHRHILIATH COH Gynamy, UyHKH a‘% = 1; my GuJan Gupra,

apa LCB.
a

By rpymma xaM —KOMMYTaTHB Ba 4e KCH3LUD.

3. DHau palMOHAJ COHJAAPAAH TY3HATAH XaMMa 7M-TapTHGIH
Maxcycmac KBaipar marpunanap rymaamusd C 6mian Gearunad,
amaa cudaruaa Oy MaTPUNATADHY KyNMAATHDUUIHM OJAMHS.

C TynaaM my amaira mucGaTaH rpymnaiup. XagukaTau:

By xwapars xap kaHiall MKKH MATPHOAHHHT KymafiTmach sua
6uTra WyHmal, S'bHH PAIMOHAT COHAPAAH TYSHATAH /-TapTuGAn
MAXCyCMAc KBajpaT MaTpHuara, JAeMax, HHHT  3J1€MEHTUra
TEHr

Hcranran yura n-taptu6ian KBaapaT MaTPHIAHH KynafTupuul-
HUHI ACCONMHATHBINK KOHYHHTa OYHACyHHIIH Gu3ra MabayM.

BHPANK 3/1€MCHT POMHHH R-TaPTHOAM OUPJIMK MAaTpHNA Gaxa-
paau. Bynma#i mMaTpuLa pammoHasn COHJapiAaH TY3HITaH Ba MaxXcyc-
mac Oyarann yuyn C Tymiamra Kupaud.

Xap 6up MaXcycmac MaTpHIAra TECKapH MATPHIAHHHT MaB-
Ky urnsn Gunamns (§ 38). By marpunma xam maxcycmac Gyaran-
JIITH BAa PANMOHAJ COHJIApJaH Tysuiarawiurs yuyw C Tynramra
kapamupaup. Iy Ounan Gupra, MATPUIAHH YHTA TECKapH Marpu-
uara xymadTepcak, Gupank MaTpuna xocua Gyaanu.

By rpymma—ueKCH3 Ba KOMMYTAaTHBMACAHP, YYHKH
MATPHIA/IADHI KYIARTHPUIIHHHT yMYMaH KOMMYTATHBANK KOHYHHIA
Oyiicyumacury OH3ra MabayM.

4. 1 HUHT XaMMa 7 Ta N-ZaDAXKATM HIAUSAADHAAH TYSHATAH
rTymraman D Guaan Genrmiadank pa aman cuaTuia WILUSJIapHH
KYNalTHPHIIHN KaGyJ KHAailink.

D tynaam rpynna Ttamkua sTaad. UHHAAH XaM: MabayMKH
(230-6er), Oynmalk WKKA WIAMSHH KYMAHTHpCAK, sHA WY XWJ-
na Ourra waxus xocma Gynanm. Jemax, D ra Kapamuin HKKH X,
Ba X; WIIH3 YuyH XX, € D.

D rymnavuuHr snementiapu cowxap OyAraHM yuyH, yaapHu
KyNaiTHPUII aCCONMATHBJIKK KOHyHHra OyHCyHamu.

Bupank poaunn 1 unaus Gaxxapanu.
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1
Arap D TyIJIaMHHHT UCTAATAH MEMEHTHHH Xp Jecak, & Xam
1
D nunr snementn Gyaamn, MyHKH % XaM 1 HuHr n-jpapaxanun

wiusuaup (230-Ger, 2°-xocca). Xynau Mana wmy ;lk WIIH3  Xp

Ta TECKAapH 3JIeMEHT.
By D rpynna — KOMMYTaTWB Ba uekqau (n-raptufau) rpynma-
AND.
5. Typrra cOHAaH TY3WIraH ymoy
C={1, =1, i —i)

TYIAaM COHJIapHU KYNAATHPHII amajnra HucGaTaH Tpymma TalIKWT
arajgu. XaKukataH, 6y TYMIAMIArA WXTHEPHA HKKH COHHHHT KJ -
nafiTMacy fHa Wy TYMIAMHUHT COHUra Tenr. COHIApHH KymaiTdpuin
aCCOUHMATUBIMK KOHYHHUra 6yficynanu. Bupauk poiunu 1 Gaxapamd.
Huxost, 1 y3-ysura, myunuraex, — 1xaw y3-yaura, i Ba—{ aca
Onp-Gupura Teckapuuup.

§ 83. Moxncranoskanap rpynnacu

Kangaitanp n Ta Xap Xwa aneMmeHT (MacanaH, Xap Xmi pakam-
aap, Xap Xua Xaphaap 8xu TEHIVIAMAHMHT Xap XHA HIAU3T14pd Ba
X. K.) Oepuirad Gyucuu. Bus Oy saeMeHTIapHH HOMepaal, TbHH
OHDHHYA, MKKHHYA Ba X. K. /-31eMeHTaap ne6 aral, yJaapHH ¥3
HOMepJapn OuaaH, AbHH pakam/iap OuaaH GearwjIauluMH3, JeMak,
Kyfinzaruda €3MIUMH3 MYMKHH:

1,2, 3,4 ...,n (7)

Uly pakamaapias TysuiraH MepMyTalHsiapHUHT HCTAATaHHHI
oG, YHH, MacalaH,

@y, 0y Oy Oy e e ey Oy ®)

KypuHumILa Gearnnaimk. Bus (7) Ba (8) KeTMa-kerankaapHu Gup-
raaukaa xapa6, 1 pakamu o, pakamra ytau éxu 1 pakamm ypura
oy PAKaM KyHnagd Jges o/aMH3, IIYHHHIIEK, 2 paxamu ypHura 7,
paKaMm, 3 paKaMu ypHHra % paKaM Ba X. K. HHXOAT, 2 paKawmu
ypHura @, pakaMm gyiduaam ze6 afira odamus. ByaapumHr xamma-

CHHH
{ 3 4...n
12 ©
@ Ay Oy Uy ... Gy,
wakaja &3u6, MOACTaHOBKA (ypHura Kylmm) ne6 atamum KaGy.
KuJaMH3.
Arap (7) paxamJapiaH TaKWA STHIAraH Xamma 7! mepmyTta-
UHUSIHH OJICaK, YJAapHUHT ép,uanm Gunan n! ta Xap XuJ/a N0ACTdHOB-
Kazap TySHUJHMPB MYMKHH.
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(7) pakamnapiaH TAlIKWI STHIraH TEPMyTamHsIaD Opacuaa

wopmaa 1, 2, 3, 4. ..., n nepmyranus MaBXyA GyJAraHd yuyH,
NOJICTAHOBKANAP OpacKHia

(l 234...n

1234...n

KYPHHUILIATH NOACTAHOBKA MaByJ 6yaub, y, Xap OHD paKaMuuur
AHa Ysu CHIaH AJIMAIIHHTAHJUTHHH (1HA Y3ura YTrasauruiu) ngo-
nanafan. Bynra afinaw nmoactraHoBka JeHMus.

Mucoa. 1 Ba 2 pan uGopar ukku pakampan 2!=1-2=2 ma

Xap Xua

(X 2 1,2

12 \21
noACTaHOBKaJAap Tysuaaau. 1, 2 Ba 3 nam mGopar yuTa paKamian
sca ywoy 3!'=1.2:3 =16 Ta xap xua

() (3) (2 0 () )

noACTanOBKanap Tamkua stuaaau. Ilynra yxmam, 1, 2, 3, 4 pa-
xamaapian 4! =24 Ta Xap Xu1 NOACTAHOBKAJAPHM TY32 OJAMH3.

yaap 1234 1234 234
(1234\‘ (1243)’ (1322)

l-scaartma. Bus Xap OUD MOJCTAHOBKAMMHE GMDHHNH CATPHIAIW pPa-
KaMAApHN KyaaiTHK yUyHrEHA TApTHO Omian sgnk. IIOXCTaHOBKAMNHT acO-
cHil XapakTepHCTHKACH — Xap GHp paKaMHMHI KaHiail paxamra yTramaurunu
kypearamnankp. Ly ca6aGak, Xap Gnp NOACTAHOBKA yuyH Xoc GYaran Mana
myKAail XapaKTepHCTHKARH CaKaad Typub, YRM TypaHwa KypuHmmMapaa &sa
onamus. Macaaan, 1, 2, 3, 4, 5 paxamnapiad Tysuarai

1 23435 )
(3 51 2 4
TOJICTAHOBKAHH sIHA

F3833 G2l G231D

Kkypusnmapia ésummmns MySiKnH. ByJlapHHET Xammacn 6uTTa  NOACTaHOB-
xann nQojanalinh, TYHKH XAMMACHHMHI XapaKTCPHCTHKacH CHD XHi, XaMMa-
cnja xam 1 paxamu 3 ra, 2 pakamm 5 ra, 3 pakamm 1ra, 4 pakamu 2 ra
Ba 5 pakamu 4 ra yramm.

Ba X. K.

Juau Cepuirad pakamsapian TySWITAH IOJCTAHOBKAJAp YCTH-
JaTH aMal TYFpucHia TymyHua Kupuraiunk. MKKu mnoacraHoska
yctiaa Gaxapuaajurad aMan je6, 6y NOLCTaHOBKaAapHu GHpPHH-
KeTHH GaXapHIIHM TYUIYHAMH3.

Macanas, 5
Gi2ymbGsi)
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OACTAHOBKATADHH KeTMA-KeT 0axapca, KyHiiarira sra Gyaamus:
GupuHuy MOACTaHOBKA | Hu 3 Td, HKKMHUM NOACTAHOBKA 5¢4 3 HH
0 ra yTxasaiw; AeMak, HATIOKAjA 1 paxamu 2 ra yraiu. Cyurpa
GupHHYH MOACTaHOBKA 2 HA 1 ra, MKKHHUMCH 3Ca 1 au 4 ra yr-
Kasajd, AEMak, HATHKAAA 2 paKamu 4 ra yrajd. Slua, moACTaHoBKA-
JADHAHT OHpPMHuHCH 3 HE 2 Fa, MKKMHUHCH 2 uu 3 ra yrTKasand,
femax, 3 pakamu 3 ra yraau. Huxosr, GUpUHUM NOACTAHOBKAJA
4 pakamu 4 ra, MKKHHTHCHAA 4 pakamu | ra, IEMAK, HATHIKAIA
4 paamu 1 ra yramd. Ulynnail Kuan6, Gepuarad WKKH MOACTa-
HOBKAHHM OMpHH-KeTHH O2XapHIl HaTHKACHAA ywm6y NOACTAHOBKA
Xocua Gyaasu:

il 2 3 4

l2 4 3 1)

By amaira MOACTAHOBKAJIApHA Ky Na ATupum AekMH3 Ba
OKOpHAa GaiKapraHiapUMU3HH

R ETERERERY

KyPHHHIIJA E3aMU3.

(7) pakamsapjaH Ty3Wiran Xamma n! NOACTAHOBKaiap TyIaa-
Munu A Gusan Gearnaad, Oy TYIJAMHMHT aiTHATAH ama/ira HEC-
Garan rpylna TAMKH STHUIMHW CCOTIAMMH3. XaKukarad:

1. A TyIIAMJArd HCTA/AraH MKKM SJICMEHTHH, ABHH UKKH MOA-
CTAHOBKAHW KYyNAiTHPCAK, IOKOPHAALH My/0Xasara acocaH, sHa
(7) pakamaapiau TysHATaH KauAafup DOACTAHOBKA, JeMak, A ra
KApAIL/H SAEMEHT XOCH/ Gy IilliHE OHAAMHS.

9. A HUHT HCTAATAH Y4 5/JEMEHTHHH KYIaHTHPHII ACCONUATHBIUK
KoHyHura Oyiicynad. Byun ucGoT/iaw yuyH aBBal Kyfuzar mapr-
HH KaGyJa Khiamus. BUPMHUH NOACTAHOBKAJANH HCTANrai pakamiu
k& Guaan Ba k gafick pakamra yrca, YHH | Gwiau Gearunad, Ou-
PUITYH NOJCTAHOBKAHW KHCKAua

(v

KypunnmAa &3amus. FIKKAHUM HOACTAHOBKA/A | JTajuran paKamin

m Guaad Gearunad, yHu

| Ly

. )
m'

makaza 3a oaamus. HuxosT, yUUHUM MOACTAHOBKAAA /M yTaauraH

paxamuu r Guaan Gearunad, yHu

(%)
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KYPHHUIUAA E3UIMMMA3 MYMKUH. DHIM KyHuaard TeHIVIHK §PHHJM-

’"‘"' (A - N )
B - ) -2)
(L] - 6 - ¢

3. Bupauk sneMenT PoJIUHY aliHAH IOACTAHOBKA 6a:KaPAAH, Y HKH

A naru MCTaJraM TMOJACTAHOBKAHM OJMO, yHW afiHaH NOJCTAaHOBKAra
Kynafitupcak, Gy oJrax MOACTaHOBKa xocua Gyaaud. Macanau:

Gitoyla8iy=6i12

4. A jaru ucTaaraH INOJCTAHOBKA yuyH my A Xa TeCKapu MOA-
cranoBka G6op. Yumaan Xam, (9) noacraHoskara Teckaph Gyaras
NOACTaHOBKA

AYHKH

Ba

(“1 Uy O 04 ... On
1234...n)
uynky (9) um GyHra kymafiTipcak, afiHa MOACTAHOBKA XOCHJA OY -
mazu. Macaaan,
1 23 45
3 4 25 I)
TMOJCTaHOBKAra TeCKapH MO/JCTAaHOBKA Kyﬁﬂﬂar“ﬂaﬂ HGOpaTZ

R1319-B111Y

5.3 1 2 4
YYHKH
(1 2 3 4 5\ (1 2345 12345
(34251)(531'24)='12345)'

Jlemak, A Tymiam — uekJu 7!-TapTHOAN TPYNMNAHM XOCHA KU-
aaau. By rpymnma n>>2 Gyarasga xommyrarusmac, [logcranoBka-
JAPHH KYHAHTHPHII, yMyMaH afTrania, KOMMYTaTHBIMK KOHyHHTa
6yicynmaiinu. Macanan,

Gi12sB2iD-G33Y
Ba
Giiaaiig=ciey
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JeMaK:

3 21 4

4 1 2 3/

(1234)(1234>#(1234)<1234)

41 2 3/ \3 21 4

2-scaaTma. A rpynnajarn 6aB3u NMONCTAHOBKANAPNAH TYSWATaH KHC
TynnaM XaM TPYNNZ TAWIKIA STHIH MYMKHH. Macanan, 1, 2, 3 paamuapae

Tysmaran
SAEDAIDGEINDEINGTY G
IpyNNaHHHT yuTa SieMEHTHNAH WOOpaT

p=l 59 63 G1E)

23
21

KM TYNAAM XaM rpymna Tamknn aTam. Xakukaras, 6y TYNmamMIarn ucta.

raH WKKD S1CMEHTHH KYNAATHPCAK, fHA My TYNAQMHUHI SACMEHT
2 2

®X0CH

Gynans; (11 é g)—yd-ysrfraTeckaptl, (é % ?) wd (é e 3) sex on

Gupura Teckapu (6yaapun TeKWHpPUO KYPHHT).

lyhra yxmam, 1, 2, 3, 4 pakawaapaat tyauarai 41=24-apméan rpy

naHuHr

D:{(1234‘]‘ (1234\ <|234)’ (]23‘:‘)}*

123 4 21 43/ \3412 4 32

KuCM TYIAAMH TPYTR TAUIKAA STANN (YW TEKUIWDHO KYPHHT).

§ 84. DiemMeHTHHHI JapawanapH

A rpynmajnaru @ S/€MEHTHH 2 MapTa §3-y3ura KymadTHpHILLL

Xocusn Gyaran KymaiT™ann ymoy

a*

a-a-a...

KypunmmAa E3amu3 Ba OYHH @ HUHI A-lapaxaci AefiMu3.

ymkn, @ € A Gyarann yuyH a" € A. Bynna
am.qh = gmn

TeHTVIMK XaM ypuHAu Gysnand. Naguxarau:

am.q"=aqa ... a-aa...a=aa ... aa=a""
il e B s T R
woNapra A st m o+ wapre

Mkku Xap Xua @ Ba b sieMment yuyH, YMyMaH,

(ab)?+ab",
SyHKH
(aby" = ab-ab . ..ab
T

dakat ab = ba Gyaranparuna
(ab)? = ab-ab ...ab=aa.. La-bb...b=a"b"

# By rpynnana Xap Gup anement y3-yaura TeckapH.
Y TPY p 6up

Mar
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Vcrairan @ 3/eMEHT yuyH

a®=e
1e6 Kabya xuniamus.
duan
ahast et (a)e
69u6, yHu Kyiiugaruua G3uNIHA WAPT KUAAMH3:
(@' )t=an

Hcranran Gyryn (mycGar, noan, mandui) 72 Ba 7 COHNAP YUyH
am.qh = qm+n
TEHTIMK YPUHIN sKasuuu ucGoriam enrua. Xycycuit xonpa:
aan =gt =0 = e, E

§ 85. 3nemenTHuHr TapTHOU

Babsan A IPYNMAHHHT @ SAEMEHTH YUYH
am = e

TeHTJIMKHH KaHOATJIaHTEpaiuran 6yTyH MyC6ﬁT M COH MAaBKYI
Oyaumy MyMKun, Arap my Gusan GHPra, m JaH KMUHK MCTAITaH
6yTyH MycGaT # COH YuyH

a'=e

‘reHrJuK GaXAPUIAMACA, Y XO01a M HU 4 SJCMCHTHRII TAPTHOH
SKH @ HU m-TaPTHOAN 3MeMenT Aelduaand.

Macanan, 332-6erjaru 5-mucenaa KeTiipran C rpynnasusr
— 1 anementu 2-rapruéanumup, ayHKn (—I)2=1, xexun 2 jan
HuHK MycOaT con 1 yuyn (— L= By TPYNNaHuHT laneweﬂm
sca 4-raprubau, uynku =1, aexun '+1, %1 Ba P#1.

Wysunraex, — i xam 4-1apTubAR 3AEMEHT.

TloacranoBkasap rpynnacuHuur

(1 2 2 4)
(3 1 2 4
snAeMenTH 3-TapTnoau, TyHKH
(1 2 3 4\ 123 4)
(3 R

1Y BAEMEHTHM y3ura yu Map-ra xynafitupu®, GyHra MUIOHY XO=
11 KWIRHT); JIEKHH

Ba

22 P, Hekanpapon
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Wlyura yxwmamr

—t0

3 4
2 4 3)
saeMeHT 2-TapTHOMM Ba
3

(233 1)
2 41
saement 4-rapTubanaup (6yHu Texmupud KypHHT).
Xap Gup rpynmaHHHT GUPIHMK 3JeMEeHTH — GMPHHYH TapTHOIM-
JMp, 4yHKH €' =e.
Bupok, rpynnaja Xeu kaugafi GyTys myc6at m COH yuyH
at=¢e

W

WAPTHH  KaHOATAAHTHPMANANIAH @ 5JEMEHT XaMm OY/IHIIN MYMKHH.
Bynjgaii saementra, 0AaTAa, YeKCH3 TapTHOAU saement ae6
aiitiw xaby.n kuaudrad. Macanam, 330-Gerzarn 2-mucoaja Kei-
tupuaran B rpynnanuar 1 Ba — 1 asaemenriapuian Gomka xap
6up @ s1eMeHTH Xeu Kaujaail mycGar m coH yuyH

am=1

TEHTAHKHH KaHoaTiaHTHpMaiiau. Jlemak, Gyniai 31eMEeHTIAPHHHT
XaMMacH 4eKCH3 TapTUOIMAUD.

§ 86. Hsomopd rpynnanap

Busra ukk rpymna Gepuaran G§acHH:
A={ay @y qy ..o an, )

B={by, by, by, ... bu, ...}

A rpynmaHmHr @ sieMentiapn Owiad B rpynnanmur by sne-
MEHT/Iapu opacuga ¥3apo GMp KMAMATAH MOCJAHK VpHa-
THATaH Gyacud; Goulkaua afirrania, a, siaementra daxar 6urra b,
3JEMEHT, Ba aKCuHua, b, sjaemeHTra y3 HaBGaTHia dakat ap sie-
MEHT MOC KeaTupmiran 6yacun. By mocank

ap— b,

makana Gearugaanagd. Mawa wy xuaga, A rpYNNaHduHr Xamma
sJeMeHTIapu B rpynnaHuHr saementrapura Gupma-Omp Moc Kea-
THpHATAH 1e6 XicoGaafiank. Byuna mynn xaum aiirafiankin, A wunr
a, Ba a; xap xun siementadpura 5 umnr moc xearan b, Ba by
sleMeHTIapH XaM Xap XWAAMp, uyHkn bp = b Oyaca, B munr
MaHa my ONTTa saeMenTura® A HUHT HKKHTA Xap XU dp BA @
BJIEMEHTIApH MOC KearaH O6yaagu, Gy 5ca WKKH TPYNNA 3JEMEHT-
JIdPH Opacujaru MOCIMKHHHT §¥3apo OHp KMHMATIH Oyaumiura sui-
—_—

* By saktaa by 8a by GuTTa sacwenthu nojaraiinu.
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aup. Wynra yxmaun, b,=<b; nan a@,+@; KaHIUTH  Keau6b wup-
kamu. By alitanrannapaan, A a B rpynnanapHuHr sjieMeHTdapu
opacujia ¥3apo OHD KHHMATIH MOCAVK YpHataauranm G6ysicax, A na
Heura aaeMenT Gyaca, B Ja XaM Xy[iu UIYHYA 3JEMEHT Oyiuumu
JO3UMJIMTH KYpuHA[M. [lemak, A — yekan Ba 7-TapTuGan Gy.iran-
na, B xam uexinm Ba Xyjiau n-taptubaum Gyauwm, A uvexcus
Gyaranza, B xam uexcus 6yammu Kepak.

By maparpadna kypuaajuran acocuit TYWyHua yuyH Kyiiupars
WAPTHUAT Gaxapuanuiy Myxumaup. A pa B rpynuaiapuumr sje-
MEHTJIADH OpacHAard §3apo Gup KuiiMaTai MOCAHK WIYH/ail G-
CHHKH, @, Ba by siemeHTaap ysapo, @, Ba b, aMeMentiap ¥sapo
MOC Kearawaa, @y @; Ba b, by KymafitmManap Xam Xyaam ysapo
MOC KeJTaH sieMeHtAapian uCopar Oyacum; Gomkaua afitramaa,
sJeMeHTIap OpacHia YpHATWAraH §3apo OGP KHAMATAH MOCAHK
KynafiTupuinaa Xam OY3HAMacuH.

Ouam Ky#uaarn Ta'bpn;jpnn Gepamus.

Tabpud. Azap A sa B epynnaraprunz asesmenmaapu opa-
cuda A sa B Hume ap ea b, ssemenmaapu ysapo, a; sa by
SAeHERMAAPY §3APO MOC KeA2QHOA, @iy 8a bpb, Kynaimumaiap
Xaxm y3apo moc Keaaduzarn Kuaul J3apo Oup KUUMAmAL KHOC-
AuK ypHamuu Mymur 0jaca, A sa B — usomopg epynnasap
Oeitunadu.

I'pynnanapuunr Hsomop@nnrz

&xwu, Gapudup,
proup B=A
KypHHHWAA Gearuaanai.
Ipynnanap opacujary usoMOpbIuK fHA H30MODPU3 M Ael
XaM ataiajy.

Muconnap

1. Yw6y ukks rpynnamn omaus:
A={l, =14 —1}}

Bl 123 4% (1234 (1234 (1234
1123 4 Bat2 31l 4123)‘

Kyaaiianic yuys HKQUETE  TPYNNARNAT SICMCHTIADUAA TADTHO Gitan ¢, a,
b, ¢ OpKaiH GCAriLIAs, Oy MKKH IPYMNARMT S7ACHEHTIAPH OPACHAA KyHmXAri I
§3apo Gap KuliMaTaH MOCAIK YpIATAME3:

1 =1 i —i

! | i
i |
e a o c.
By MOCHMKINHE SAeMeHTAapiu KYNailTHPHILAA XaM OyamaMacanriay kypca-
Taiiuk. Macaras, [ Ba — [ saeMeuTIAPHIAF Kynaiitvacit {(—i) = 1. Yaapra moc
b Ba ¢ SACMEHTWADHHHT KnaiiTmack yuIGyra fenr:

e 3IDATEY-G3 3

22¢
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{)~—bec Gynaan. Slna, wmacanam, — 1 Ba i sae-
—i. YXapra MoC SneMCHTRADHWHF KyNalT-

A 1~ Syaraun yuyn, i(—
MeHTAapRIAT KyMaiiTyach (— 1)

uacw sea _ (1 23 4 (1 2 34\_(1 23 4
a=(3F10E3ID-0135-¢

Hemak, — i«—-~c 6farann cababmu, (—1)i<—ab Ba x. k. Llynaii xwanG, 6u3
onrai rpymnaiap Gup-Gupura naosopd: A= B,
2. Kyfimparu rpynnasapun onafiaing:
2 3 123
3 1 (s 1 2)}

a={i1 33 |

1
2
s
10 0 fO]O 001
B:{Oln, ‘ooxﬂ, H]OO},
00 11l 10 0ff 01 0

(A Ba B nnur rpynnia GYaumnHM TEKWHPHO KYPHII MyMKHH).
A HuHr suevenTaapuun, Taptnd Guaa, e, a, b opxain pa B HUHT snemeHT-
aapunn ¢,°a, § opKanu Genarmnad, ymby MOCAHKHH YpHATaMH3:

¢ a b,
I
. o B.

By mocaux saeMeHTIapHH Kynaiftipuuima xam Oysuamaiiim. Xaxuxaral,

T

= 010“1001! 100
a(i:0014100|J=‘010=6.

10 mJHo 1ol joo1

¢« Oyaramn yuyn ab—af. fna, wacanas,

wamaa(l 2 =(3 22

aa = a? =

0
0
1

co—

fe-—s§ Oyaramm yuyn, a®<-s* Ba X. K.

Illynnait ka6, A= B.

3. W uunr gyskgusnapuian nGopar ymby TynaaMHH onaMis:
x

1
C={x.;‘!—x.]

By (ymimsiap (saeventaap) yormpa Kyiiutari aMainn  (kyuafitpuimmu)
xalyn Kulamus: OHP QyHKUMAHN HKKHHYY QYHKLHATA KY¥nai-
TApuir nel, GMPHHUN (QYHKUMAHN HKKHHYH GYHKUNAHHHT
apryMenTH YpHHTa K¥Huwuu rymynamus. Bynra Gunoan:

3 1
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Hammixana sna C tynaamarn Gyuxuua xocun oyaud. Wymmurzex,
e 1_x=t
(Ho—n- :

X7 x
Bus siHa C HEAT SACMEHTHHI XOCHA KHIZHK.

Mana wy avagra mucbaran C ryngam rpynma rawkui 3tamt. Udegan xam:

1) Xap #ixu dysxuus (saement) ycruga 0y aMaiin Gawapcak, sHa C Tym-
RaMjarn GurTa hykKIus (31eMenT) Xocha GOyaami (OyHu OEBOCHTA TeKILHDHE
KYpHUT MyMicas).

2) Daementiapan kynaiftupuun (xaGya KuAWHFAH KoWia Gitnda) accomua-
TUBAMK KORyHHTa GyiicyHain. Bysu wc6oTram yayn C TYIIaMIarA GyHKLIIAp-
nu, HaBOar Guaan, 71(%), fo(x), fo(x), 1.(¥), Fi(x), fo(x) opxama Germaitvus.
Bua KaGya kuaran aMan (KynaiTHpHIL) KyHHAarMiaH HOOpAT:

To@1,0) = £[7,69).

Bynra acocaanus,
(40 S0} £,y (0) = £ (D (0) S, (1))
TEHNMHKHUAT YPHHAH SKAHWKEH KYPCATHUI MYMKIH; XaKHKATai:
EAQBACIMCESATACI MRS MIAVAHIN
LUy unurgex:
Sel) (0 £, ()} = £ @) S [, 0] = £ LIS )]

Hkxata xoaza xaw 6mp Xnn matmwara Keamik.
Bupank sxesent poammir Gupnuun fy(x) = x (yHKIMA Gaxapaim.
x

4 fi(x) =5 folx) = % ) =1—x fin=% 2JENEHTAIPRIET

Xap KaficucH ¥3-y3ura TeCKapH; fy(x) =

¥aapo Teckapunup.
By rpynna Guran Gup KaTopAa KyiiHjaard TPYINaud 0zaMmHs:

={l 2 (2DGERGIDGIBE I

ByHuAr 57eMEHTAADHHH MOC DABHINNA, @y, g, G5 @y @ a5 OHdud GeArHAI6,
ywly MOCAMKHH YpHaTaMu3:

Ba fy(x) sueMeHTIap sca

o e 4 G
1 i
S U A
h fa i K S e
J By MoC/HK 3zeuenTaapuu kynaditupuiiza Gysuamaiime. Macanam,
4 123 (1238_1 23
as=(5 5 ) (2 1 3)—13 1Y

S

Bynaa @+ f; Gyarany caGaban, aa;+——f.f; Ba Xokaso. lemax, C=D.
4. Dunn wekcws rpynnasapmi kypaiimik. Honxan Gourka Xawya pauonas
connap rgynnacmm F ounan Gearumaiimus. AMAI - COHAapHH KynaiTHpHIIZaH

uGopar. ¢ Guaan sca
ta 0
0 a

£
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WAKTIATH XaMMa MKKHHUM TapTHOMM KBaADaT MATPHUAAAp TIPYyMNAacHHu Gearu-
NaiiMu3, GYHJa @ WCTANran (HOXTa TEHr SMac) PAUHOHAN COH. Amai — Matpuua-
aapii Kynaittapuuianp. Arap ymoy:

i

mocauKud ypHatcak, F~® skawiuru pasmad Gyaa, 4yHKH 6y MOCIMK 37e-
MeHTAapHH Kynaiinpamia Xas GysuaMaitmn, XaKukaTan, loKOpHAard MOCIHKKE

acocal, fiHa
w18 5
e K
e,
1% &i=18 2416 ol
Aemak,

o 218 2]

Mawxarap

Kybunarnaapru neGoTaanr:

1. Xamma aky(T COMNAD TYMI2MH KYIMW amaiura HucOatai rpymma Tam-
KU1 STAAH.

92, Homnau Gomixa xaMMa XaKukuif COHAap TYHAAMH, IIYRHHUACK, HOXAH
GowKa XaMMa KOMIEKC COJap 1yIamu KYnaiiTupum ama’ura HucOatam
TPYMIA XOCHA KHAAMI

3.1 Ba — 1 comtap KyNaiTHpHIITA HECGATAN TPYINa TYSaMH.

. i
4 YWy =ux o= —x fo=ix, i=—i% =73 fo=—7% =%

i
fo= — ¢ dysKuwIp yOTAMI axen CHaTING — GHDHEUH QYNKIITH HK-

K QYWKIGISHART apryMenTH YpHHra KYiuHE KaOya Kuicax, 6y QyHKuMa-
aap TYMJAME Iy amaira uucGaTad rpynna TAuIKAA STALH.
_ 5. Xamya 7-TapTHGAN OPTOrOHA1 MATpHUATAD TYnaaMH  MaTPHUANADHH K-
TARTHPHIN aMalura HWHCOATall TPYMNA XOCHA KHIaid.
Vinby saeMCHTAGPHUHI TAPTHOHRH AHAKIAHF:

Kyfinaarn rpynnaiapuiur n3oMOppAMruHY KYPCATHHI:

Sa-i33H H3TY BTN BTN

2
B2
10005 g1t 000 0100 Oloﬁl
370100 0100 1000 1 000
=tloo 10| [ooo1| [oot1o0 0001[~
\\UUUI‘.UO!U\OOO‘ 00 1 oW
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§ 87. Xanka

SlHa xangafaup saeMentiapuunr (Macanad, COMAap &KW MaTpH-
T@rapHAHT Ba X.K.) TYiamu Gepuarad GyJicuH. Bywaai Tymramum,
macanan, P Guian Genrniaiink.

Arap rpynna siemenTaiapu ycruia GHTTATHHA aman Gama-
puarad GyJca, XO3UD OAMHIAH TymaaM 3JEMEHTIAPH YCTHIA HKKH
Xia amannn ypuaravus. By amaanapian OHPHHM YMyMui TepMuH
cudarusa Ky mum Ae6, NKKHHYNCHHM 5Ca KymafiTupum aed
ataitmus. [pynmanapiaru amaaitapra nuc6ataH usoX GeprasuMus-
jex, Oynaa XaMm IyHH afTHII JO3MMKH, P TYIIAMHH TAUIKHA 5T-
ran 3MeMEeHTAapHUHr Tabuartura xapal, Oy SMEMEHTIADHH KYIIMII
BA, MYHUHTAEK, KYNAHTUDUIN ama/iiapd TypAR-TYPIH KOWKazap
Gyitnua GaxapwInimg MyMKHH. Macanan, P TynaaM COHXapiaH Ty-
siaran G6yaca, 6y amaznap — COHJAPHH KYUIMIl Ba KYMaATHPHUIHA
Guanupany, arap TynJaaM MaTpHIAJapaH TAUIKWJ TOmraH 6y.ca, y
xoana 6y amaniap — MaTpulasap yuyu KaGyJa STHATAH KYUIHII Ba
kynafitupuiun udonanaiin Ba x.x.

By rtepmunaapra Mocaa6, P tynaamuuHr @ Ba b siaementaapu-
HH KYMHIEH @ 4 b makana, kynaktupumen ab 8ku a-b makina
Genrnnafiuua. Ly 6unan Gupra, KymuayBuuIap, AUFUHILY,
KynafiTyBuuJap, KymaiiTmMa TEPMHUHIADHHH XaM HILIATd-
Mu3,

Masa my afiTuaras TYniaMmJapui Hasapia TyTHG, ym6y Tab-
puduu Gepahaux.

Tabputh. Vsununez ssemenmiqpuza oud SpHAMuLaK Kjuuu
8a KynanmupuuL aMaLAapuea KucOamar Kyiudazu aKcuomarap-
Hu KaHoamaanmupysun P mynaasm xarka 0e6 amaradu:

1. P mynaamea xapawan xap Kanoai ukki & Ba b sae-
MeHmHUHZ @+ b durunducy uty myniandazn Gumma 34emMenmea
menz, uyHuH20eK, 0y dAeHERMAAPRUKE Qb KYnaimyuacy Xarx wy
myniaMHURZ GUMMA dAeMEHMULA MEHE.

2. P mynaamdazu ucmanzan yi a, b, ¢ asemenmuis gyumum
8a Kynagmupuw ACCORUAMUSAK KOHYHUZA OYUcyHaou:

(@+b)te=a+(b+c)

8a
(ab) ¢ = a(be).

3. Tynaamnune ucmanrzan UKKL a 6a b saemenmuny gyuuum
KOMMYmamusauyx Korynuza 0yacynadun: a+b=>b+ a.

4. Tynaamdazu —UCMQARAH UKKW SNeMEHM  WUFUHOUCUHU
VHURAL INesenmea  Kynaimupuu OucmpubymusAux KORYHUZA
6yacyrnadu;

(a+ b) c=ac + be,
cla+b)=ca+ch.
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5. Tynaamda wyudai O asesmenm GOpKU, YHL MINAAMHUHE
UCMAL2QR @ IAeMeRmuza Kyuleanda 6y a 3reMenm Y32apuaiion:

a+0=a.

6. Tynaamnune xap Oup a dnesmenmi yiyuw 6y myniasmda
WYROQE — @ IAeMeHm MABAHCYOKU,

a+(—a)=0
MeH2AUK Oaxcapuradi.

KaaKaHUHT MeMEHTIAPHHE KYUAATHPHII YMYMAH KOMMYTAaTHB-
MK KOHyHura Gy#cysMaiau; Xankazarn @ Ba O sieMeHTIap yuyH,
yMyman afitranna,

ab + ba.

Tabpud. Azap XarxaHUHZ UCMAAZAH UKKW 3ACMEHMUHIL
Kynaiimupuns KOMMYMAMUBALK KORYHU2A OYECYHCR, XaaKaza —
KOMMYMQMUus 3arKa 0eiuradiu.

Xaaxanune Kamuda UKKUMQ IneMERMURN KJnaimupuuoa
KOMMYMAMUBALK KOHYHIL OQXHCAPUANGCA, y X0A0Q XKAAKQ KOM-
Mmymamusmac xaaika 0e6 amanaou.

Tavpud. Xaakauu mauxur dmysen ILeMeHMAAPHIRE COHLL
HeKAW B HeKCu3 OVl MYMKUR, WwyHea MysopuK, Oupuniu
X020a XAAKQ HeKAW, UKKUHAL X020Q 3Ca 4eKcu3 Xarka 0ed
amaaadu.)

Fpynnanapra nuc6aran KHJIMHraH M30X ka6u Gynaa Xam uIyHH
aliTuG YTUUl KePAKKW, XAaTKd IEMEHTIAPUHMHL COHH XaKuia ra-
MUpPraHuMu3Aa, OM3 Xap XHI 3JeMEeHTJapHHTHHA 9BTHOOPra oJa-
MH3,

( XaIKAHUHT TYSWIMIIMHM AHA XaM TYJIapoK KypcaTajuran Ma-
cananapra TYxtad yradnuk.

I. 5-akcuomana ramupuiaran O 5/1eMEHTIa HOJAb 31E€MEHT
ku HOX b neS afitunanu. Xaakaga OWTTATHHA HOAb OGODAMIHHE
Kypearaitank. Papas guaafiink, 0 Ba 0° HOAB sMemeHTiAp Oy~
cuu. ¥V Xoama, Oup TOMOHJAH:

04+0=0,
UYHKH O—HOJIRHP; HKKHHYH TOMOHJAH:
0 +0=0,

uynkn 0 Xam — noaanp. Jemax, 0°=0.

II. 6-akcuomana aiTniran-— @ SJIEMEHT @ Ta KapaMa-Kapiny
2JeMeHT 1ed atanamu. Xap 6Hp @ 5J€MEHT yuyH OHTTarMHa Ka-
pama-Kapui  saement 6op. Xakukartan:—a Ba-— @’ Jjap @ ra xa-
pama-Kapuiu sneMentTiapuu Ouaaupca, ymoyra sra 6yaamus:

@+ (=)t (~a)=la+(=a)]+ (= ) =0+ (—a)=—a'
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AHa
at (@) +(—a)=[at () +(—a) =0 +(—a) = —a
Jemak: —a’ = —a.

0 ra xapama-Kapliu 3JIeMEHT XaM HOAra TeHrup. XaKukaran,
0 ra kapama-kapuu sJesmeHTHH 2 jecak, 0 +2z=0 Tenraukian
(0+ 2=z 6yaranu yuyn) ywmoynn Xocua guiamns: 2=0. [lemax,

a # 0 xoana, —a+0 6yaamu, uyHki —a=0 ge6 ¢apas
Kuacak, @ + (—a) =0 gau @ =0 xeaul yuKauu.
[ll. Xangauuur Xap uKKu @ Ba b sJIeMeHTH YuyH

at+x=0b

TEHIVIAMA SHA 11y XAJKAHUHT saeMmenTuian ubopat Gupaan-Gup
euuMra sra. "Il/ll{,’lﬁll Xaum, 6y EYHMHH TONMHII MaKcaguia TeHraa-
MAHMHI WKKAJa TOMOHHTAa — @ HH KymuG, ymOyHu Xocua Kuiaa-
MH3:

x=b+ (—a).

Juau, Oy TEHIr/IAMAHUHT MKKHTA X; BA X, eUAMIAapu Gop jeii-
auK. Y xoa4a
a4 x,=Db, a+x,=Db,
GyHaan:
a+xy=a-+x,.

TeHTHKHAHT HMKKAJa TOMOHMIA — @ HH Kymym Ouias Mama Oy
HATHXKATA KEJAMH3! X) = Xp.

IV. b + (—a) xypunnmgars HurAHIunE Maua Oysaal &sumra:
IAPTaLIaMH3:

b+ (—a)=b—a.

DBynra ozaTaa b Ba @ sjeMeHTIapHHNT afiMpMacH Jednrann.
By aiinpmann xocua Kuaum amaiura b gaH @ wu afupum ned
aranajuu.

Xycycenit xomna:

V. Ymoy:

TeHIVIMK Ypunangup. Unngan xam:
(—a)y—(—a)=0
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TEHIVIMKHHHI' HKKaJa TOMOHHra @ HH KyLUCaK,
la+(—a]—(—=@) =0+a.
0

xocua 6yJiau.
VI JlucTpuGyTHBAMK KOHYHH UKKH SJeMENT afupMacHun YUuHH-
9 BJEMEHTra KYmauTHPrania XaMm TYFPHUIMP. XaKHKaTaH:

(@a—b)+b=a+[(—b)+bl=a+0=a

TEHTJHKHAHT WKKaJa TOMOHHHHM YHIAAH ¢ Ta KymaiTHpPaMus:
[(@a—b) + blc=ac

€KkH, 4-akcuomara acocan,
(@—b)c+ be=ac.

Mikana Tomonpman bc snementan aitupuc,
(@—b)e=ac—bc

JeTaH HaTHKara Keaamus. Xyjuam my ycyx Guaan
cla—b) =ca—cb

TEHIVIUK XaMm HC60TJIaHa,LlH.
VII. Kymaiirysuunapaan akaamm GWTTacH HOATa TeHr 6yuca,
XynmaiTMa Xam HOara Tewr Gyaaiu. YmOy KymafitMaus —onafimk:

a-0-b,

6ynna @ nmu O jaH WIrapu TypraH SieMeHTIapHUHT Kymafitmacu
£e6, b mn sca 0 naH Kei{uH Typram SIeMEHTIADHUHT KynafTMack
Ae6 TYWYHHII MyMKHH. OJHIH:

a-0-b=a(c—c) b= (ac—ac)b = ach —acb =0.

VIII. Ky#iuaaru TeHNIHKAAD §PHHIHIHD:
(—a)b=—ab, a(—b)=—ab, (—a)(—b)=ab.
Uunpgan xam:
(—a)b=(0—a)b=0-b —ab=0—ab=—ab;
a(—b)y=a(0—b)=a-0—ab=0
(=a) (= b) = — [a(—b)| = —(—ab) =ab.
IX. Xanrxana Garsan wosgan (GapKii sJeMENTIAPHHHT KYmaiiT-
MacH XaM HOAra Temr Gyamum, abuu @ % 0 sa b+ 0 snementiap
yuys ab =0 Tenrnuk Gaxapuaumn MymMmKuH. Bynnali snementiap—

HONHUHT 6yayBuuAapH Aehnaagy. AWHKDOFH @ — HOJHHHT
yan 6yNyBUYHCH Ba b — HOTHHHT JHT GYayBuucH 1elarta-
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aaan. JlexiH, KyNafTHPHIN amajH, yMyMaH, KOMMYTAaTMBIHK KO-
Hynnra Gyficyumaraun yuys, 6y xoxna ba # 0 jeran HaTHka 103
Gepuiiy, AbHA b — HOMHMHT uan G§JyBUMCH BA & — HOAHHHT YHT
6yayBuncn 6§JMACTUTH MYMKHH,

Arap ab=>ba =0 O6y/ca, ukkaia @ Ba b 3JAeMeHT XaM HOI-
HHHT 9am Ba YHr GyayBuunapunn ndomanaiifu.

§ 88. Mucoanap

1. Xamma xydT CoHNap TYMIaMHHH OaMH3:
P={...,—2n, ..., —4 —2,0,2 4, ...,21 ...).

By TynsaMm COHIAPHM KYMmWII Ba KynmaWTHPUII aMainapura Huc-
6aran XajKa TAWKHT aTaju. XakukataH, P HMHT WCTaAraH HKKH
2m Ba 21 saemeHTH yuyH, 2m +2nCP Ba 2m-2ncP, Hcranran
YU SJA€MEHTHH KYIIMII BAa KYMafTHDPHII ACCOMMATHBAHK KOHYHHTa
Gyiticynaan. Vicrasaran mkkd saeMentHn gyumum (6y MuCOMIA Ky~
NAfTHPUI XaM) KOMMYTATABAUK KoHywura Gy#cyHaau. [uctpuby-
THB/UK KOHYHH XaM Gamaruaaiy, uyHku (2m+-2n)-2k=4mk-+4nk.
Hoap s1eMeHT pOJMHM HOMb CoH yiwmaiimn: 2m + 0= 2m. Xap
6up 2mEP  yuyH Kapama-Kapuiu—2m sieMeHT MaBxyn. By—koum-
MyTaTuB Xajka 6yau6, GyHIa HOAHMHI GYIyBUWAADH HYK.

2. Xyaan my #iya 6unad, Xxamma GyTYH COHaAap TYIJAaMu, XaMm-
Ma pamMoHad COMJAap TYMIAMH, XaMMa XaKHKWH COHIap TymaIaMmu
Ba, HAXOAT, XaMMa KOMIVIEKC COHJAp TYMJAaMUHUHT COHAADHH K-
MU Ba KYNalTHPUII amMa/llapura HUCOATaH XaaKa TAaulKWi 3TH-
WHMHE  KYPCATHIN MYMKWH. ByJapHunr XamMMacu — KOMMYTaTHB
Xaaxajzap Ba GyJapia HOAHMHT GyayBuuiapn Hyx.

3. Panuonai COHJIapiaH TySWIraH n-TapTHG/IH KBaApaT MATpH-
nanap rymiaMu Gepuaran 6yacus. Yun Q Guaan Genrnaaiiu.

Marpunanapsu KyuHIn Ba KynafiTHpPHLL amajnapura HucGatau
Q TynaaMm Xanka Tauikua sTaad. Xakukarad, Q garu ucranrau
HKKH 0 Ba [ MATPHUAHHHT FHUFHHJMCH HA DANHOHAT COHIAPIAH
TySWwIraH n-TapTHOIM MATPHIAHM HDOMATATAHU YUYH, &+ (BPEQ.
llynra yxwaw, «f@Q, uyHKn of KynadT™Ma XaMm palHOHAJ COH-
Japjan Tysuaran #-TapTHOIH KBaApaT MaTpuua. Yura «, §,7 matpu-
HAHM KYIIUI aCCONMATHBINK KOHYHHIa 6yiicyHanu, 6yun GeBocura
TeKWHpHO Kypum eurus. KynaATHpHIIAa aCCOUMATUBAMK KOHYHH-
HUHT Gakaprauminy 6uraMus. Mxkn o Ba B Matpunann  Kyudm-
HHHT KOMMYTATHBJHK KOHYHHIa GYHCYHHLIMHM Ba -8 AHFHHIMHE
§HIAQH Ba Wanjiau Y ra KynafiTHprania AMCTPHGYTHBAHK KOHYHH-
HUHT 6a)apHIHIIAHY TeKUIHPHO KYPHW MYMKuH. Bynapuu, maca-
JiaH, MKKHHYH TapTHOAR

|

a

by ay by
&

s dg

o=

@ b
6 dy

-

|
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MaTpHIanap YYyH KypuG yramuiuk:

(@48 +1=
‘p (@, + @) +ag (b+02)+0, | [ a3+ @+ a5) byt (0, 165)
=1

0+ ¢y) + ¢ (dy +dy) +dg =‘ ¢+ (6 + c3) dy+(dy-Fds)
ate h+d|=|ate d,+d,M=f“+“‘v
laytay byv by |
‘clas +dycy ebg +dyd, Co8y + Aoy €y + dydy
KHH.

=a+(E-+1)
(a48)1=
2y by
Tleveer dyrddes dif|(erren)as(dirdi)es  (ertey)bs+ (dyrdy)e
=o7+Pr.
Houe anement POJUHH HOJB MATpHLA, ADHU

I

-

1

a+B=!

ay+a, by+b, a,+a, by+by|
[(aytag)ay (b +by)ee (aﬁ‘ﬂz)bs*(bn'”’z)'ijln
a,a;+ byey aybs -+ byd, Ay + ooy A by + byds
Wlysra yxwaw, 7 (x4 8) = yo -+ 18 Tenrauksn ucGoTaam Mym-

100 ...0

00.-.0

100 ... Of

Gamapazau. Xap 6up

Ay @y Ay,
Ay App Azy
= . C e e e e e
| @ @ue + . G

MATpHIA YUYH KapaMa-Kapuim MaTpHUa

J*Hu —dp ... Ay
Ty —lp . Ty

—yy =y . . . —4,

2 o |
MaTPHIEAAH HGopar.

By xaika — goMmyTatuBMac. Xaakaza HOMHHHE GyayBuunapH
6op. Macasan, MKKHHUM TAPTHOAM MATPHIAJAPHH OJTAHUMH3AA:

o 1 R K PR e PR
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6yaca xam

2.0
15 0 I
Jlemak, o — HOHUHT van Gyaysuucu, — HONHHHT VHT GyayB-
THCHUP.

Jlexun, Oy Marpuma’zaphu Teckapun TapTHOAA KymaiTupeak,
HOMb MATpUNa xocua Gyamafijm:

0 0| 12 0f
s 4fls ol -

4. R Gunan P mafifionzarn Xamma kynxajnap TYIIaMuHu 6es-
runafiiuk. Kynxamrapunm ywwm Ba KynadTHPUID  amajiapura
uucGaras 6y TYMAaM Xaika Tamkua stanu. UuHias Xam: R nmmr
ucraaran MKkn f(x) Ba ¢ (x) s/eMEHTHHH KyWicak BA KYmaiTup-
cak, sHa f(X) 4 o (%) €ER Ba f(x)-¢(x)€R Gynam.

Kynxapaapus Kyumnr Ba KYTafTHPHIN aMatiapH KOMMYTATHB-
JIHK BA ACCOUMATHBJIMK KOHYHJAPHra, WYHHHLAEK, HWKKH Kyuxaj
UMFUHANCHHN YUHHYM KYOXdAra KynadTnpum sca AUCTPUOYTUBAMK
Kouynura GyfcyHan.

Houap siement —noab xynxagaan ubopar, swuu  f(x) = 0
Xap Oup f(X) xynxax yuyH kapama-gapuwd Kymxag —f (X) aup.

By xanka — kommytaths Ba Oynna HOJAHHHT  GYJyBumIapu
HYK.

5. Burra x aprymemtnmur (—1, --1) opanmkia ysayKcus
Gyaran xamma ¢ysknusaapn tymaamuun M Guaan  Genrunalimus.
By Tymramra x ysrapyBumHRHr Xakukuil Kosdummentid Kyu-
Xajnapy, sinx, cos X, e¥ Ba X.K. QYHKIUAAAD KUPANH, UyHKH Oy-
smapruHr Xammacn (—1, + 1) opannkaa ysaykcus. Bup neua aHa-
autak ndora epramn Guraw Gepuaran Ba (—1, 4 1) opanukaa
ysaykcus Oyaran ¢ynxnusaap xam M ra Kapauugup. Macasam,
Kyfnaard Qyakuuanap (—1, -+ 1) opannkia ysiykcus:

i 0, x <0 Gyaranna,
Fx) :{ x, x>0 6yarania,

=

00
3 4

0 0y
|5 ol

26 0 00

fee|

00 10 0
| =

0, x >0 6yaranna,
¢(X)={ x, x<0 Gyaranna.

Wy ca6aban, F(x) €M Ba @ (x)EM.

DysKnuasapHE Kyunim Ba kYna#THPHII amajapura uuc6aTan
M rtynaam — KOMMYTaTuB Xa/akaiup. DyHu 10KopHmarm Mucoa ka-
Ou Tekwupub Kypuml MyMKuH. ByHia XaM HOJIb /eMEHT —HOJb
Kynxanian uéopar.

Xaskana HOMHMHT Gyaysumiapu Gop.
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Macanan, tokopuaaru F(x) Ba @ (x) kymxamaap (—1, + 1)
OpAIHKAA HOAb KYIXaA 8Mac, UyHKH X >0 yuyn F(x) =x>0 Ba
x<0 yuyn @ (x) =x<0. Jlexun,

F(x)-®(x)=0,

uyukn (—1, 0] opamukma F(x)=0 Ba [0, - 1) opanukaa sca
@ (x) =0.

6. Xap Gup Xaikazaru €1rH3 HOJb 9JEMEHTHHHT ¥3H Xa/ka
Tawkua srapu. Xaxugatad, 0--0=0, 0-0=0 Ba X.K.

§ 89. Maiigon

Xangauuur xycycuit xoau Oyarad Maijon TymyHdacura yra-
MH3.

Tabpud. Kyiudazu aKCUOMANAPRI KAHOAMAGHMUPYELL XA~
Ka— maitdon Oeiiuaadu:

1. Xaaxada Hoab dnemenmian OCOuKA INEMEHMAGD XAM
Magorcyo.

2. Xaaxanune ucmancan a+0 6a b saemenmaapu yiyn

ax=>bpa ya=1»b

MEHZAAMALAP XANKAZQ KAPAULAL LUMAAPLA 324.

By akcuomanapian kenub 4YMKaJMLaH —HATHXKaJIapHA Kypub
yramus.

I. Maiionna GupauK SAeMEHT MaBxyl.

XNagukartaH, MaifoHHUAr ¢ %= 0 3JCMEeHTH YuyH

X =@ (10y

TEHIVIAMA eUHMTA 5T4; @ HH MAfIOHHHHT HCTAATaH IEMEHTH 1e6
oaca,
zZ=a (i

TeHraama xam eunmra sra Gyaanu. uam (10) HUHD uKKa’za TOMO-
HuHy vangan z ra kynaiitapu6, (11) ra acocan ymGynu xocua
KUAaMH3:
(zc) x =zc¢
exu
ax=a.

Xyamn wyura yxmaw, Y6 =¢ Ba (4 =a Jau yd =a HH TO-
namus.

DHAM X HA YHT GUPJAHK BAa Y HH yan Gupauk ae6 ara6,
Yy =X 3KaHJHIHHU KypCaTaMmus. Bup TomoHmaH, YX=y (4yHKH
X — YHT OHPJAHK), MKKHHUH TOMOHJAH, yX =X (YyHKH y— yam
6upauk); Aemak, y = x. By GUPIHK 3MCMEHTHH OJaTAArHYa e Ou-
JaH GeAruaaiMus.
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II. Mafijonunsr Xap Oup @ # 0 sJeMEHTH YUYH Wy MaiifoHia
TECKapH 9JeMeHT GOp.

XakuKaTan, ax = e TeHIaMa, NIYHHHTJEK, Y& = ¢ TeHrnama
eupMra sra. By TeHrIamanapiaH GHPHHUHCHHHHT HKKAana TOMO-
HUHY YaIaH ¥ ra Kynaitnpus, ymoynn XoCHI Kuaamus: (ya)x=ye,
ex=y éxu x=y. Ulynnat guauod, ax = xa=e.

OHIM @ ra TECKApH HKKHMTA X; BAa X, 9JIEMEHT MaBKyA ne6
($apas KwicaK, @X;=€ Ba GX,=¢ [aH aX, = QX, TeHIVHKKA Ke-
samus. Arap Gy TeHTJMKHUHT HKKand TOMOHHHH YaIllaH, Macana,
X; ra KYNAfTHPCAK, (X,@)Xy = (X,@)Xg, €X;= €Xy GKH Xy = X; HU
xocu/ Kuiamn3. DyHia XaM @ ra Teckapu 3JeMeHTHH a~' Guian
GenrunaiMus.

[l ax=0b Ba ya= b Tenrnamanap GupKAaH-OHD euumMra sra.

Xangatas, X =0 TeHIJAMAHMHT HKKAJAa TOMOHHHH danian
a~! ra xynafitupcax, X = a~'b eunmra sra 6y1amu3. Arap x, Ba X,
Hu Oy TEHTVAMaHHHT eUHMIapH Jecak, aX;=0 Ba ax,=0b jau
Xy = ax, vy, CyHrpa Oy TEHTVIHKAaH X, = X HU Tomamus. Llyu-
Jall Kuand, TEHIJAMAHHHT euyHMu OuTrarwHazup. Xyauw wmy fya
6unan, ya =0 Ttenrsama OHTTATHHA Y = ba~! €UMMra 3ra sKamJHu-
ru ucGomanaau. Ymyman, a1 == ba=l.

MaiiloH TalwKuad STYBYH XaiKa KOMMyTaTus GV.aca, Mafifom
XaM koMmyTarus fefimraan. Xaika koMMyTaTuBMac Gyarau
X043, Mai/IoH XaM KOMMYTaTHBMac Ae0 araasid.

Babsu 6up Ky/IraHMazapia ,Mafigon* (KOMMYTaTUB Gyaumn Exu
GyaMACANTHAAH KATBH HA3aD) CY3H ypHHra ,XKMCM® Cy3M Huia-
THARG, ,MafiOH® C¥3H ,KOMMYTATHB MaiJIOH‘ YPHHIA MLJATH-
J3AH.

Kommyratus Majiionna ax =0 Ba ya=>b Tenraamaiap Gurra
Tenraamanu npoganafian. Ly ca6abaum xommyTaTHB Maiiionga Oy
TeHIVIaMaJapiaH OMTTAaCHTHHA, MacalaH, ax = b xypuaau.

§ 90. Mucoanap

1. XaMMa pauuoHajX COHJAD XalKacH KOMMYTAaTHB Mafi/loH Ta -
KM 3Tajd, uyHkn Oy Xaakaja HOJAAH 6ouixa sJeMeHTIap Xam
Gop Ba ucrairas @0 Ba 0 panuMOHaJ COHAAD yuyH ax = b

b
TeHrqamMa Iy XaJKaHWHT 3aementujad  uGopar X = o euumra

ara.
2. XamMma XaKuKuil COHJAp XanKaCH, WYHHHTJEK, XaMMa KOMI-
JIeKC COHAAp XaJAKACH KOMMYTATHB Maiion Xocua kuiaanu. (Bynu

HCGOTIAHT.)
3. Ym6y:

a b

o
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(6y epaa @ Ba b — uCTadraH panuOHAl COMAAp) KyPHHHILAA
MATpUIALAD TYIAMH XalIKa TAIKWI 3Tagd, YyHKM Oy KYpPHHHEIL
IaTH HCTAJAraH KKKM MATPHIAHUHT HMFMHANCH Ba KymalTMacu sue
Ty KYPUHHIIAATH MAaTPHHAJApAaH, SbHU TYIJIAMHHHI SJeMEHTIa-
prgad u6opar. XaaKaHHHT KOJATaH aKCHOMAJAPH XaM VDUH/IH SKaH-
JMPHEM TEKWHPUO Kypuw edrua. Hoap saemedt—uoib marpuua-
nan uGopat; & ra Kapama-Kapild MaTpuua

marpunasan uGopar.
By xajka — KOMMYTaTHB, UyHKH
1 a b

= —b a

=] 3

MmaTpumazap yuyH of = fo TeHrIMK Gaxapuaajiu.

Wy Guaan Gupra, 6y xaaKa— maiaonuup. XaKHKaTaH, Xai-
Kaza HOMb MaTpunafad GOUIKA MATPHUAZAD XaM MABKYL. Arape
MaTpHI[@ HOJAbL Matpunara Tenr o6yamaca, sSbHE aKaLIN a0 éxu
b+0 xomna o mMaxcycmac MaTpunauu udojanaiiiu, UYHKH YHHHI
JeTepMHHAHTH HOJITA TEHT 3mac: |a| = a*+4b* # 0. Jlemax, a 1
TecKkapu « ) MaTPHIA MaBXYA Gyaub, y XaM Xyaau my KypusHu
Jard MaTpuuanup, Yunaas gam:

l_a _ b
laf
b

o l=

Ta]
a
e il

Uly cababun, ax={ Tesrjama uly XaJkara Kapauas x=a~'j3
eyMra Ira.

§ 91. Usomopd xaaganap

Wsomopd rpynmazap kaGu, usomopd Xaaxanap TYFpucmia
xam ranupum Mymkud. HMkxke A pa B xanka (xycycuil Xonna
maitnon) Gepuaran Gyucan. XanxaqapHuar usoMopdanru Kyhuia-
Tiua Tabpudaanaiu:

Tavpud. Aeap A sa B xaaxarapruHz ssemenmaapd opa-
cuda A 6a B nunz a sa b ssemenmaapu yaapo, a' sa b’ sne-
MERMAAPU Y3APO MOC mmzam)a, a+a sa b4 b iurundurap
y3apo, wyrunzdew, aa’ éa bb K§naimiaiap J3apo Hoc Keaa-
Quzan KUAUO §3CPO Gup KULNAMAL HOCAZK JPHAMUUL HYMKUN
6yaca, A sa B—usomopd xarxarap deituraor.

Bynna xaM XaiKanapuuer s/JeMeHTJspH Opacniaru yaapo Om
KHHEMATIH MOCTHK

W
a<—b
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‘OMHHMINAA BA H30MODPQIHK

0

ypUEHULAA GeArHaHaIH.
Mucoanap

1. Xamma GyTys coHaapian Ty3uiran A xajixaHu Ba

[nDI o

0 a

anjars MaTpuilaTapian (¢ —ucraaran GyTyn cow) rysmaran B xanxaum oxaii-
K. Arap y3apo OHp KHIIMATIH MOCAHKHH

Jpuwimna ypuarcax, A = B SKaHAHTH MabayM OYAamd, wyHkH
a 0 | b 0
0 a 3 1

ab—~ v “

b 0 <
BH| L GC\ »
. A Gunan xamMma KOMYIEKC Cobiap xaikacunu Ba B Ofinan aca

18 pmap Gasxapuram.
!‘ a b

—b a

JUHHIINATH MaTpHUarap Xaakachum Gearmiaiimus. By xaakanap xam maomopd,
t iKH ¥3apo Oup KmiiMaTan

a«»l

a+b—~

a b
“ erues]_2 0
ocamk ypuatmaca,
@+ b))+ (+d)=(@+0) -+ b+dier
@+o @ray) | a 6] | ¢ .zﬂ
=15 al+l -5 ¢

—(@+ad) (at+o
(a+ bi)- (e + di) = (ac— bd) + (ad~L bn)i .
(ac—bd) (ad + bo) | a ’ !
—lad + b)) (ac—bd) || —b al'| —a |
uapraap' Gaxapuuamt.

I

7

[

Mauxaap
i, Vuby:

2000
0600
00coO
OOOd!

KYPHUMUIAATH MATPHIANAD TYIAGMAHAHD KOMMYTATHB XadKa TAMIKHA STHIIMHM
MCOGTAGHT, 6yRNA @, b, ¢, d — HCTAATAH PATHOHAN COHTAP.
N i )
2. P wasinounarn  ukk#  f(x) Ba 9(x)#0 Kynxaauusr f(—) wucbatn P

5
aafiiosrarn  paunonan ¢ynxums jeitmntann. Xap Gup f(x) kyusas 6ynzait

'3 P. Hexanaapon
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fix)

. YHKIMSIHHHT xycycuii X0AMMMP, YYHKH ) ="7 Dupu P MaiinoHjard xam-

Ma paumonan (yHxumsiap TYMIAMUHAHT KOMMYTATHB MaiiioH TalIKHA STHUIMHK
Ky peaTHur,
A aiizon wommuKr GYnYBUAIAPUT ST SMACHMIHHM HCGOTIAIT.

§ 92. YusHKIH $aszo

By naparpapa Xosupru 3aMOH aJAreGPACHHHHT YYHHUH MyXuM
TyWyHIaCHHH 6adH KuIaMus.

Kannaiaup sementiapian (BeKTOpAAPAAH, MATPHLANAPLAL &Ku
kynxajaapaas Ba X. K.) Tysuara R Tymaam Gepuarad OyJICHH.
Ey 9/1eMeHT/IapHl, ojarja:

3T Zr ey Dy Wy e
exn

a,b,cd ...

Ky pUHAILAA GearunraiauIap.
R ryniam Ouaan OMD Karopia Gupop comap MaiOHAHK oaub,
yan P 6uaan GenrmiaiiiuK. P HUHT SIeMeHT/Iapu, OAaTAd:

a Bon
Gunan GesruiaHan.

R UWHT S1eMEHTIApu YCTHIA Kyl 76 atajras aman ypsa-
ruaran g6 hapas Kuaaiuuk. Arap X Ba y SIEMEHTIAP Kyuuaa-
auram 0yaca, yHH ojariard Xy Oearn Guna uposnanad, fu-
FUHZA BA KYUILTYBYAZAD TEPMUR/ADUHH HILIATAMUS.

By amaaia TamKapy, ina P wunr snementaapunu (ConnapHu)
# wwET SaeMenTAapura Ky mahTipu 1e6 aranram aman Xam
ypHATHATAH OYICHH. Bynn ax &KH, Gapubup, Xo MWIAKILA Gearu-
sam KaOya KuJIHHTaH. lynnait Kuamb, & X = X0 ByHaa XaMm k-
nAfTMA BA KYNANTYBYMAAD TepNUHAADRHL MLILIATAMUS.

Mana myngak R rymaaM B P wafigonra mucbatan ymoy
Tabpuduu Gepamns:

Tabpud. Kyiudazu AKCHLOMAAGDHY KAHOQMAGHMUPYELL R
mynaam P maidorjazi wusunaw paso Oeiuaadu:

1. R Jaen uxmuépuil UKk SaeMenmHune LUFUHOUCH IHG WY R
HuHe Gupop dneMermued mene. [llynunedex R dazi dAEMEHN-
nune P daeu saemenmea Kynaiimimac R Huwez 0upop dAeMeH-
muza mewe.

2. R Hune ucmanriaw yi JNeMEHMURL KYULLLL accoyuamius-
uK KoHyruea Gyicyradu: (X4 y)+z=x+(v+ z).

3. R HuHez ucmarzar UKKL SNCMEHMUKL UL KoMMYma-
musAuK KOHYHUAQ 6yizcyua0u: x+y=y+=x

4. R 0a Hoas daemerm #masxcyd: x+ 0
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-

5. R nunz xap 0up * oaemenmu YUYH R da ynea Kapama~
Kapun — X dAeMeH sasacyd: X+ (=0)=0. _ _

6. R Hutz ucmaidn % oaemenmi YLyH! 1.x=X

7. P nuuz 9AeMEHMAAPURL R Hume aﬂmemguea I@naitmu-
piuL aCCoUUAMUBALL: KOHYHUZA Gyitcynadi: (oB)x = a(Bx).

8. Jucmpubymusiur KOHYHIL Kyindazn UKKL xoaoda xarn
Gascapuradi:

(a+@)}=u2+ﬁx pa (X +Y) —ax +ay-

Upaugan R asonurr sAEeMeHTAapH, ONaTAd, BeKTOpAAPD
7e6, R wumr ysu sca pexTopaap pasocH e6 xaMm aranaid.
By TEPMHHHI’I ﬂlﬂ]lﬂTl'aHIla, HOJMb 3JeMEHTHH HOADb BEKTOP }1&6
afitum TAGUUILAAD-

Xagnguft coHAap MafiIOHAJATH YH3UKIH (aso, 0zaTAd, X KU
wult Gaso 166, KOMIUIEKC COHIap MaiilOHAAATH  YHBHKAR daso
3ca KOMHJ!QKC (1)330 ﬁeé aranajm.

Upsngau (Gasonur TYSHIUIIH XAKHAZ ama xaMm AXIIMPOK Ta-
capsyp Gepamnrat MacajdanapHu KYpHO yTamus. _

1. R dasoja Gurrarnia HOADL BEKTOD 6op4Xanga'ran,6 pa0 Hu R
{WHT HOJb BEKTOPAAPH necak,7§)+0_ fiupuuAn Oup BaKTAL 0 ra
pa O ra Teir 6yaam; AEMAK, 0 =0.

Il R mumr xap Oup * sexropu yuayH R 13 GurTaruHa_yura Ka-
pama-Kapmu sexrop 60p- Yunaan Xaum, —* Ba—X HH_;C ra Ka-
pama-Kapi_ necak, X+ (—x)=0sa X4 (—x)=0mH X+
+(—X) — x + (—x ) H# x0CHA guramus, By TeHTIHKHUHT i
kajia TOMOHHTA, Macalad, % uu xywmub ymoy natixara Ke-
namma: [—% +x]+ (—x)=[—x+ X 4 (—x),0+(— =0+
4+ (=) élm~35=l;c'.

Hosp BEKTOPra Kapama-Kapum BEKTOp AHA WY HOJMb BEKTOP-
HUHD Y3WIHD, UYHKH 0+ (— 9) =0 nan —0 =0 xocusx 6yaa1u.

%0 BexTop YuyH — X0, uyHku— X = 0 necak, x+(—X)=
=0 nad *+0=0¢&mx= 0 xenu0 HUMKAp 31H.

[l Arap % HH HOMABIYM peitop 1e8 Kapaca, T4u=y
penrsama eunMra ara Ba 6y eunM R pars BexTopAad u6opar.
Xagukarat, TSH]‘}IAMHHMHL nKKana TOMOHHIA —x _un KymicaK,
(—x+x)Fu= y(—x), O+u =y+ (— x) txu a=y+ (—x).
By TeHrlaMaHuHr euumy OUTTArHHA. Uungan XaMm U, B2 ;12 HU
eunmaap Aecar, R+ 7, = yEax+y =y TEHIAUKAAPIAR U=y =
=y -+ (—:}) H{ TOMAMH3.

V. y + (—%) Kypunumiark HHPHHANET
Yy (=x)=y—*

23*
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wakana &sumun Kabya Kuaub, yHra 3_/ Ba X BEKTOPJAPHUHT
afiupmacu aefimus, AfUPMAHH XOCUA KWJHMII amajura scay Aau
X ui afiupHm ge6 afitamus. Xycycufi xo/aa:

-0
X) = X TeHIMK ypunmunup. Xagugaras, (— Xx) —
0 Hunr wkKana TOMOHHIA_X HH KYUICAK: [x+ (—
—XH))=(—=X)=04%0—(—%x) =X, —(— %) =

VL. P nunr wkku SAEMEHTH afiupmacumM R HUHT Bemopura
KkynafTHpuu JHCTPUOYTHBIHK KOHyHHra Oyiicynanu. Bymu xyfiu-
naaruya ucGoTaaimus:

(e—=f) +f=u

alHUATHY X Ta KyNaHTHPUG,
(a—B)x + fx =ax

TERTANKKA Keaamus. Bynan ﬁ;c HH aifipuo,
(a— B)x =ax —Bx
K}’lpMHHLllﬂal‘H HATHKAHH XOCHJI KHJIAMHS3.

VIL 0-x =0 reurauk _ypunmuanp. Xagukatam: ax = (0+a)x =

=0-X + ax, Gynnan: 0-x=ax —a 0. Hewmax:
(—Bj% = (0—BX—0-%—5x =0 —fx = —fx.

VI P HuHr saeMeHTHHH R HUHT MKKH 3J€MEHTH afnpmacura
KymafiTHpum TUCTPHOYTHBANK KoHyHura Oyficywaiu. Yunman xam,
(x—¥) -+ y = ¥ uno ra kynafitupeax: a(x — ;) +ay= ax. Wkkara
TOMOHJIaH a} HU afiupamus: a(f—;) = —ay JMemak,

0.

IX. ax =0 TeHraukAaH agaxau o =0 EKu x=0 geran Hatixa
keu6 unxaau. XaKukaran: a0 6y.ica, TeHIVIMKHUHT HKKa/1a TOMOHH-
i ot ra kynafitupuG, ywGynu Tonamus: (e~ -a)x = o=1-0; 1-X=0
oxu X =0. Buam x40 gecax, « =0 OyMmHE JO3MM, TyHKH 00
yUyH, I0KOpMAAaruieK, X = 0 uu XoCHa KHIAMH3, AMMO x#0.

X, a(— x) = —ax. Unnpan xam: a(— %) =a0 —x)=
—ax=0— ax =—oax. Xycyeuit xoaa (—1)x =—(1-x)
fua  (—a)(—x)=ax, aymn  (—@)(—x) =—[(—x)]=
=~ (—ax)=0x.

a0 = a(x—x) = ox —ax

20—
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§ 93. Mucoaaap

1. 3skaupx dasocuaaru sexropnap (#ynaaraH Kecmazaap) Tyn-
JavuRy K 6unan Gearmiafink. Mawaymxu, 6Gynmalt Bextopaap
napa/jaesorpaMm Kowpacu &xu 20-yHsMaza KypCaTHATaH KOMAA
Gyfinua KymHIamm. By unsvaza z BEKTOp X Ba Y BEKTOPJ&PHUHI
fiuFupucK. SlHa, OGyHIalt BeKTOpHH XaKuKM# COHra KymaiTHpuil
MYMKHHIKIHHH GUAaMH3.

IBKKA (A3OCUHMHT MCTAJATAH MKKH BEKTODHHH KYIIMII HATH-
JacHia Ba, WIYHMHTAK, Oy XWIJArW BeKTOPHH XaKuKWi comra
KymafTHPUI HATHAKACHAA fAHA mYy (aA3OHMHT BEKTOPJAPH XOCHJ
Oynann. [demak, R TYIJaM yuyn GHpHHUM aKCHOMA GaxapHaaji.

R MuHT yuTta BEKTOPUHH KYUIMII GCCOLHATHBAMK KOHYHHra Gyii-
cyHaau. Xagukaran, 21-uusmara mysoux:

(x+y)+z=n+z=w x+(y+2)=x+v=20
Ilynuait k6 (x4 y) + 2 =x - (y +2). Duuu, 22-unsmaan,

HKKH BEKTODHH KYIIMII KOMMYTaTHBJIHK KOHYHHTa GyHCYHrawiuri
Ky pHHAIH.

. ]
-
4 < 4
4
3 =

20-uusma. 21-ausma.

UnniaH XaM, YHSMAHHHT YCTKH SPMH X + Y = Z TeHIIHKHH, 0acT-
KU ApMH 3cay+x—z TeHMIHKHH Taciukaaiinu. [ly caGaGam,
Xty=y+ax

Hoapb sextop — Gown Ba yuu OMTTa HYKTaza rram, RbHH GUp
HyKTa Oniad Tacsupianysus O BeKTOpAan ubopaT. X ra Kapama-
Kapiw BEKTOp Wy ¥ Ta Napajiet, Y3YHIUTH X HHHT y3YHIHIHra
TEHI Ba KapaMa-Kapild TOMOHTAa HYHAJTaH — X Bexropian u6o-
par (23-uusma), uyHku Oy BEKTOPJApHU KyIICaK, HOJb Bemop
xocua 6yaanu. Bexropaap aireGpacujan sina 1.-x = X, a(x+y) =
=oax+ay Ba (a- B)x = ax + fX SKAHIHTH XaM MabayM, GyHna
o Ba §— XaKuKuil COHiap.

Ilemak, 63 oJraH TyIIaM — XaKUKHA conzap MalgoHHAAri
yn3HKAH Pasoanp.
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2. P counap MaiiIOHHIArH KyNXajnap TYMIAMHHA OJaMHS.

By TymaaM KynxainapHu KyUIMUI Ba YJAapHH P HUHT SJIeMeHT-
Japura KVNaiiTHPHII avajiapura ucGatan wy P mafizongars un-
suKiu (asonu Tamkua 5tagu.  Hoas BexTop — HOMB KYIXaAAaH
ubopar; f(X) Bekropra Kapama-kapum BeKTOp — f(X) Kymxajama
uGopar.

2 -
X
-_—
“ A
-~
- = iE

22-un3Ma, 23-uu3ma.

3. P waiiionnarn n-tapTHGau KBagpaT MaTpuuatap TyJaMu
Gepuaran Gyacun.

By Tymiam MaTpuIAJapHi KyUIMII BA yJAapHu P MaiiOHHHHT
connapura Kynaftupuin amasiapura xuc6atan my P Mailonzart
9H3HKAH (DABOHM TAWIKKA STagd. ByHu TeKmupuO KYpHHT.

Ulynra yxwaum, P MafifoHfar# 7 caTpi# Ba 7 YCTYHIH MaT-
pumaiap TYIJIAMH, MATPHUAMADHH KYIIMII Ba P HUHE COHIApPHHH
6y marpumazapra kymafiTapuim amatnapura HucGarai P maiioH-
narn uyusuKaAM (A3OHH TALIKW/ STHIUH paBIIAHAUD.

By umsnkau (asoHuHr KyHHAard Xycycuil XOAWHH KYpaiiuk.

4. Bup caTpad Ba 72 YCTYHIM MaTphuaiapuuur P waiiouraru
R uwsukau (asocunu ojdamus. By marpumanap, ogatia, KyAmma-
THYa GeJrHAaHALN:

a=(a, ay ... @) )

Wiynnait kuau6, gusukaun ¢aso (12) xypuHHImIary s/1eMeHTAapAaH

(BexTOpapaan) TysmaraH. By XHJILArd SMeMeHTHM 7 ¥ AUOBAH

BeKTOp 1e6, @y, @y, ..., @, COHNAPHY 3ca Oy BEKTOPHHHI KO M-

noweHTXAapu (KOOpAMHATANAPH) je6 artam Kaly/a KHJHHIAH.
R ¢asouusr sua Gurra

b= (by, by, ..., b,)
BEKTODHHH 0JICAK, Y XO0JjAa MaTPHINAJAPHUHT TEHTVIHK lllal)’l‘ﬂf‘ﬁ
acocau, a; = by, @y = by, ..., a,=0b, Gamapuiranjarusa a =0

npefiunanu. Lynnnraex:

atb=(a+by, ay+ by ..y @+ )
= (aq,, aay, ..., a@,). -
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Honb BexkTop ym6y xypuuumra sra:
0= (0, 0).
@ ra Kapama-Kapuu BeXTOp KyHMiarmian HGOpar:

—a=(—ay, —a, ... —a,).

§ 94. BeKTOpAAPHUHT YM3HKAH OOFMaHMWM.
DazoHUHT YiY0BH

P wafinongary R GH3HKAH (asoHuHr
Xy, R ny %, (13)
BexTopaapu Gepuiran Gyacuu.

1-trabpud. Azap P maidonda axassw Oummacu HOAdQH
dapran a,, @, ..., a, CoHAap Masxcyd 6yaub, (13) sexmopaap
Yayr _

Ay + a6, ...+ a,x,=0 (14)
menzaux OGaocapuaca, (13) sexmoprap — wusurau — GOFAQH2GH
sexmopaap Oeiusadu.

Aeap ammuiscan wopmAQPHU KQHOGMAAKMUPYSLL COHAAD
Maso/cyd Oyamaca, desax, (14) meneaur gaxama, = a,=... =
= a, = 0 wapmiazuna Gaxcapuaca®, (13) aexmop/mpfwsmg-
Au 6omamuzzzan sexmopaap 0e6 amaradu.

Mucoanap

1. Paumonax comnap Maiinosmnarn 3-1apTHGIH MATPHUATAPHHHI YW3HKAM
Gasocuun onawus, By hasoumnr ymoy:

12 —3 —~1 8 .3 -5 2 —3
F=|—2 4 3] 50 1 -3 4 7 —17 6
5—1 2 3 1 -1 = 5 =1

BEKTOPNApH 4M3UKIH GOFMaHraH, uyHku pauuonan 2, — 3, I comnap maskya G-
a6, Oy Bextopaap yuyu _ _ o

2% —38y +1.2=0
Tenrauk Gaxkapnaanm, Gynna

Jlexun 6y (asonunr

c oo
o

i





[image: image357.jpg]360 XIII BOB. XO3MPTHM 3AMOH AJIFEBPACHHUHT ACOCHW TYIIYHYAJIAPH

BeKTOpAApH. UHANKAH GOFAANMATaN, aynKH pakaT a =0 Ba f=0 Gyarannarnmua,
@y + $v =0 Temraux Gawapuiagu. Xaxukatam, a =0 Ba § = 0 Gyamaca,
0 0

2
ar+fo=|0 0 0
00 8
iarninn O ra Temr 6yaa oamaitnu.
2. Xaxukuil comnap Maijgo:jard KYMXairapHuHr uusuaM (asocumu oacax,
6y dasonnir - ~
fx) =) 2 —3x + V5
EBa
) =—2x2+3y 22— V10

BeKTOpAapu uM3NKAW GOFnamray, uymkk xaxmiui ¥ 2 sa 1 commap ywyn
VEA0) + Log(x) = 0.

Amvo my dasommur F(x) =1, @(r) = x, U(x) = x? BeKTOPIAPH YHBMKIH
BOFNANMATAN, YYHKH, KYIXaTHUAr HOATa TEHr 6yauum maprira GHHOAH:

Ay + X + axx® =
Tenraux (GaKar a, = @y = 4 = 0 WapTAArNHA GAKAPHAHIIA MYMKHH,

3. Pauuonas comnap MaitgoHuaaru yu YIuOBAM BEKTODAAD (HA30CHHM o0aAra-
HuMuzaa, Oy (asoHHur

1,0, —2),
-9, 3,
3, —6,0),
25 7)

EIETEE
c

BeKTODIApH WH3NKIM GOFiauran, uyHkn paudonan 3, 2, —3, 0 comnap yuys
Ay —3+0a=10
Gawapunanu, 6ytiza 0 = (0, 0, 0).
Jlexkuu Gy dasomaru:

a

e =,
(=21, 3),
T=(—131
BEKTOPJAp UM3HKIH GOrmamMarad. Xaxukatau:
0z + @+ =0 (15)

TERLTIKIAH 2762TTA @ = § = y = 0 jJeran WaTHKa Keans WAKHINRA Kypcaraii-
2, :

Ternmn ihoranapun (15) reuranxka kyficax, xyiuaaru xocun 6¥nau:

a(l, 2, =) +B(—2 L 3 +1—1 3 1) =000

€KH  BEKTOPH ' COHTa KYNAfTHPHIN Ba BEKTOPAPHH KYIIHII KOMAATapHIa GHHOAN:
(@—2 =y, 2 + 8 + 8y, —a+ 33+ =000,
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ByHjan MKKM BEKTODHHHI TEHTIMK MapTAra MyBO(HK:

a— 2 —y=0,
% + 8 + 37 =0,
—a+33 +7=0.
By Gup XHMHCTH CHCTEMAHHHI [CTEPMEHAHTH:
1 -2 —
2 1 3 | = — 50
—1 3 1
Iy ca6aban, a = 8 = y = 0. [ewax, (I5) remramk daxar a2 =8 =y =0

wapraarusa GaXapmiap 9KaH.
2-TabPUP. Arapy, Xy, Xy, ..., X, 6eKMOpAap YayH P MaiidonHuR?
Yy=0bix; + bX, ... +b,%,

MeH2ZAUKHL xauoamﬂaumnpywu Dl bg, woy b, conaapu
Masscyd  6§4ca, Y BEKMOP Xy, Xy, ..., Xn GEKMOPAAD OPKA-
AU HUUKAL mﬁoda/mmdu Oeitmus.

Bynaa by, by, ..., b, connapnunr 6awbsunapu (Xarto xammacu)

HOJTA TEHT GYJHIIK );aM MYMKHH.

Macanan: 1. F(x) = 10x® — 2x2 — 23x + 2 Bextop. f(x) =
= 24 —3x Ba o(x) = X2 4x — 1 BEKTOPAAD OPKaJH U3UKIN
udosataHany, TYHKH:

F(x) = 5f(x) — 2¢(x).

2. w= (7,12, 7) Bextop x = (1,2,5), y=(—3, O, 7),
(4, 6, — 8) BexTOpJIAD OpKAAH UHBHKIH u@ozmnaua}m:

& =3x+0-y+ 1z

3. Ywby:
— 10 30 0
a=|—20 10 —30
—40 —50 90
BEKTOP
It —3 o {
b= 3
4 5—9
BEKTOD OPKAMH YH3MKAH HDOxATAHALH:
a =—106.

3-tavpud. Azap P maidondazte R gasonuns wnsukiu 60r-
AAHMARAH

ey €y ey (16)
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n ma sexmoprapu épdamuda R wune ucmanrcan x sexmopu wit-
sugan ugodaranca, R $paso n yavosau (aso xefmranm.

(16) BexTOpAApHMHT Xeu KAaHCHCH HOJMb BEKTOPra TEHT 3MAC.
Uyuin, macanau, e; = 0 6juca, 6y (16) BexkTOpIap YUBHKAH GOF-
Jlanran 6yan6 komaad. Xakukarad, OyHaall BeKTOpPAap YuyH

loey + 0y ... 408, =0
TEHIVIHK 6a>xapmam&, v

Muconnap

1. Texdcamkna fynairan Kecmasap (Bekropiap) TymiaMmuu onamus. By tyu-
%AM XGKHKHH COHNAp MailAOHHAArH WMBUKIW (asonn upojadaiinu. Yun R opka-
au Gearwnaitiuk. By dasoHMHr Komumeap GYaMaraH HKKH ey # 0 Ba e,+0 Bek-
“TOPH UHSHKAH OOrnanmaran. Uynku Gyaapuu unsnian Gornamrau ne6 ¢apas stcax,

@6y + gty =0

e =biey (17)

TEHTIHK AN, a;50 xo0n1a,

@

Keans wmgamu, Gynna b= — '
Teomerpusinan MabayMn, (17) TEHIAHK &; Ba €; BEKTOPAAPHUNT KOMAHEAD-
aurumn Guanupamu. Lllyngail Kuaub, & Ba e, BEKTOpAAp UUIMKAK GORAAHMa-
ran. Jlexus R HMHI' MCTAJraH X BeKTOPU ¢y Ba ¢, OpKajim uM3MKMM ubonana-

Hajd. Bynra umonu XOCHN KHIHII YUyH, €;, €, X BEKTOPJAPHHHT GOUIIAPHHH
Ourta Wykrara xyumpcak, 24, 25 pa 26-umsmaiapia KypcaTHIraHIex,

a0, + a0
TeUrMuK Ypuuma G faagu.

S &
24-yn3ma.

26-un3ua.
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Jlemax, Tabpudra Kypa, 6y $aso WKKH YAUOBIAMUD.
2. P waiifonna japawaiapu (n—1) nait opTHK Gyamaran kynxaiaap ¢aso-
cunn onafiauk. By ¢dasona ywGy:
T R 8)
BEKTODAAp HMBHKAM GOPIABMAraH, UyHKm

@y + 4% + ayx? et gt e0

TEHITHK, MABIYMKH, do = @ = ... = @, ;= 0 wapraarusa ypuuiu Gynans.
Duay, Ga30HHHT HCTANTAH:

Jo) = by + ax b bgx? 4 oL+ by &

BEKTOPHHH O7CaK, ynunr (18) BeXTOpEap opkamm uojaranmum K¥puunb Typa-
au. Llykaaii KuauG, 6m3 Gynia 7 YaIuoBau dasora srawis.
3.°P waitnonna n yuuosau:

T @ a)

sekTopaap (rasock Gepuaran Gyacuu. By dasomnur:
g =(L0 ...,0),
=01 ...,0), (19)

0 B uil)

BEKTOPAAPH YH3HKAM GOFIAHMAarad, WyHKu:
€18y 0y e CyE, =0
TeHTAMK DAKAT €y = ¢y = . .. = ¢, = 0 Gyurannarnua ypHHAHAUD. Xaxuxara,

ternuu nporarapun Gy Terramxka kyiuG, COHTapHH seKTOpaapra Kynalitpcak
Ba BEKTOPAAPHH KyuCaK: §

G, 0 ey O) F o0 1, oo O a0 0 D=0,0, ..., 0
@0 uO+Oey O+ 00 ) =(00..,0;
(Car €y oo €)= (0,0, ... 0)

xocHT 6¥namy, GyHIaH, BEKTOPAAPIHAT TEHTAUK WapThra K¥pa, ¢ = ¢y=. .. =
= ¢, =0 6¥namn.

Pasounnr HCTAAraH x Bektopu (19) BEKTODAAp OPKATH uHIMKAH Hpoiata-
panu. Ynnnan xas:

Y=(au a .. ) =(@au0...,0) + (0 8y .- 0 +...+(00,...a,)=
a0,y O a0 L W0 e+, (0,0, . )=

=gy + gy + o T B0,

Jlemak,-0y (aso n yruosauaup
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§ 95. Bup kuHcan cucrema €YHUMIAPHUHUHT (ha3ocu

Koaddunuenriapu P maitioHHRHT COHJIAPH/IAH HGOPAT GHDP KHHC-
JIH UH3UKJH:
Ay + Xy + .

Ay AgeXy +

+a,x,=0,
+ %, =0,

(20

Ay + %,

cota,x,=0

mn™n

TeHIrJIaManap CuCTeMacnuy onaiiuk, Cucrema MaTPUIACHHUHT § panru
7 naH Ku4HK 1e6 (apas xmiamus. Jemak, (20) CHCTEMAaHHHT yex-
CH3 KYIl eunMIapn MaBikya 6yau6, Oy cucreMa Gpymnaamesnran
eduMJap cacreMacura sraamp.

(20) cucrema euny.apuuunr Tynaamuag R 6uian Gearunaaiiui.
By mynaasm P maidondazn wusuian gasonn mawxua smaoi.
Xagugaran:

(20) cucremamunr xap Gup @y, %, ..., @, CHHMHHH
a= (00 ..., ) ©@n
KYPHHUUIAA GeArHAamuy Kaoya KHJAMHS,
R TyMIAMHUHT HCTAJraH HKKH g = (04, a5, ..., @) BQ p:({i,,
A — Bn) S/IEMEHTHHH KyHuaaru Kouja OWiaH Kymcax:

T B = (@b a8y ., + B,

sna (20) cucreMaHuur ewnmm, jemak, R HUHT SMeMeHTH XocH
Gyaanu, 4ynxu (20) CHCTEMAJArM WCTAAraH TEHIJAMATA Oy coH-
JlapHH Ky iicak, ymbyra sra Gy1amus:

(o 4 B) +ap(ay +By) + .o+ (e, +p,) =
= (@m Fape, o+ a,e) (g Fapd F .+ 2, B,) =

=0+4+0=0.
Busra mabaymin, 5 = (0, 23, ..., @) EUNMHHM MafOHHHHT
HMCTAIraH ¢ COHHTa KYRMJArM Kouia OuaaH kymafrupcax:
Cq = (cay, cay, ..., on,)

ana (20) cucremanuur ewnmn (§ 27), sbuw R HuHT s1ementH x0-
cul Gyuanu.

(21) KypuHMUIAArH MCTaZTan HKKH SMeMeHTHH KYUIHUI KOMMY-
TATHBAMK KOHYHHIA Ba Y1 SJEMEHTHH KYIIMII ACCONHATHBAMK KO-
HyHUTa GYHCYHIaHIMrK paBLIAHHD.

(20) cucremanunr

0=(00...,0)

HOJIb €UHMH R fa HOZb s1eMeHT BasudacuHn Gaxcapau.
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(21) Gunan Gup xaropua:
"*a=(——a1 =8 5 ¥ —-a")

xam (20) cucTemanusr eunmuaup. [emak, R 1a @ sjeMeHTra Ka-
pama-Kapllu SJEMEHT XaM MaBkyj.

Bysia l-a =g, , (a cz)u. = ¢,(c, @) Ba (& + C)a = ¢yo + oy,
wynnaraex, c(@ 4 p) = ca -+ B wWapTAapHUHT XaM  GamapHau-
WWHHA TEKMHPHG KYPHIUI EHTHI.

Wlynpaft xuau, R Tymaam P maiigoniars 4usukau dasonu
udonanaiiiu. Bynra Gup XuHCAM CHCTEME €YHMJAAPH-
HHHT Gasocwu mediunanu.

Mapaymiu, (20) cucrema yuyn (yHIAMEHTaJ CHCTEMAHM Taml-
KW 3TYBYM €HMMJIADHHHT COHH (7 —s) ra TeHr Ba Gy euumuap
y3apo uusuan Gornanmarad (§ 27).

Arap: _

oy = (G, Bgy + ey By,

;z = (a1, %ag - oy %) (22)

(2, o ey 0y)

eunmaap dyHaamentan cucremanu udonanaca ([ =n —s),
040y - Coty oo Cnln =
ety Oyt e Oz, =0 =1, 2, .., )
.= ¢ = 0 wapraaruHa Gaxapu-

&Ku

TEHIVIHKAAp (akar ¢; = ¢,
Jajgu.
Slna mynn xam Ounamusky, (20) CHCTEMAHMHT HCTAJATAH

B=CGu BB
eunmu (22) eunmsap OpKaam UM3UKAH udonaranaam (§ 278
B=cm + ¢y e

Jlemak, GHp IKHHCIH CHCTEMA eqmmapunnnr dasocu (n—s)
YAYOBAMAMD.

Mawxarap
VW6y BeKTOPAAPHUHT UH3HKAM GOFIaHTAHAMIMHH KYpCATHHT:
1.
15
S(x) = 633 — 82% + 8x — 7,

16
§(x) = — 4x° 4 247 — 3 X + 5,
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120 -1 1 —2 joo -3 2
G= =3 01} z_l 20 7'; I 0 =8
2 —57 —13 —4 H—l 2 —3
Lx=(L21y=@23 9 2=(—1L21); a=(-212
Kyfingarn BeKTOPAGPHHHI WH3HKIH GOFAQHMaralIMIHHK KYpcaTHir:
4. (3 —1); (x* — 2); (x — 3).
i 100 0.0 0
01 o0f 00 0f
000 001

6.(4 —1, 8 (=35 — 1) (=1, —4T7.
7F(x) = 246 — 4% + 5 BeKTOPHHAF fy(x) = — X1--243, /o) = &  x+ 1,

Js(x) = — 1 BEKTOpAap OPKANH UHIHKIH HQOAANGHHUINHH KYPCATHHT.
8. Ymoy:
—6 00
= 007
05 0
BeXTOPHHHT
14 0 0f 00 0 000 104y
o0 ol oo 3} fooolf3s1
000 00 [ 020 02 4

BeKTOpAAp OPKATH WM3MKAN HQONANAHHUIAHH KYPCATHAT.
9, Ucranran conmap Mafi7oAuAa 3-TapTHOAM KBAjpaT MATPHNATADHUHT YHIHK-

au pasocu 9 YAUOBIH SKAHKHH KCGOTAAHT.
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/ § 96. Kuckaua tapuxuit 0630p

1. ApudmeTnka Ba reoMeTpus cumrapi, aire6pa XaMm Marema-
THKAHHHT SHT KaJMMIH TapMOKJAPHAAH OHpuaup. Aare6pa, GouiKa
(anapnex, KaMUATHHHT MOJMH SXTHEKIADH HATHIKACHAA BYHKY 1~
ra Keaus® DHBOM/AHIH.

Amajzia yupaiiiuran Gup THIIArH MACAATAPHH €UHITHHHT YMY-
MHUH yCY/JApHHH M3/l — areGpanuur naiao 6yauim Ba TapakKuit
sThmura oaub keand. By ymymuit ycymnap, omatia, TeHraamanap
TYSHII BA yJapuu eynmjad uGopar sum. Llywuur yuys xam ai-
re6pa GWp Heya acpiap aBOMHIA TeHIJaManap Xakuaarun damn
1e6 Kabya KWIMHIN Ba Y, YSHHMHT aHA Iy aCOCHH TOMOHH GHIaH
apupMeTHKA BA reOMEeTPHAAAH (Qapy KWIHG Ke/ld.

Arap apudmeTnka KOHKPET COHJApra OWA aMajiapun Oaxa-
puimn ycyatapn Guaan mryryananuG xearan Gyica, aireGpa HO-
M@BAYM MUKIODAAD GUAAH HIT Kypa GOULTALH.

dpamusgan 1700 — 2000 iwsx waraps Mucp Ba BaBmiomsa
GUPUHYH BA HKKHHUH Aapakain (KBaApAT) TEHTJaMaJapHH Ty3HIIra
0MD Macamanap eduaras. JIekumn Y JaBpAa XO3MPIU MaTeMaTHK
CAMBO/IAP MaBXKY/ GyaMaciaH, MacaJaHuHI WAPTH Ba EUUJWIIN
cysnap Gmaan GalH stuaran. Basuiowamkaap Typam KaxBajiap
apatu6, yaap €paamuia

x4 xt=a
Ky PUHMIIJATH YYHHYM [apaka/i TeHITAMaHu XaM eya Guiaraumaap. '

Kaaumru Tpenusiga mareMaTHK MAcajgajiap reOMETPHK ycyaiap
Gunan eumaran. Macanan, spamusfan lI—VI acp warapn smaran
aTokau rpex oanmu IBranguuur ,Hernamap* (éxu ,Bomaan-
FHUJIAP“) HOMJAM MAIIXYD ACAPHJA KBAAPAT TEHIMIAMAJApHH Teo-
MeTpHK Wakanap E&piamu Ouian euHijan uGopar Oup KaHua
ycyauapuu yupatamus. Mucos Tapukacuia wy acapias Kyfuaard
AHYMIAHH l(eJlTHpﬂ!leﬂfIl(Z

»Arap HUFHHAMCH MAbAYM GY/IraH HKKH TYFDH YHSRK MabIYM
dasonn Mabaym Gypuak opacura oijca, Oy UM3HKJAApHHHT Xap
Kaficucu mMabaym Gysranm®,
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ByHn X0supra samoH TepMuHIapuna 6agn srcak, ran  xamjiai-
zup ¢ GYPUaKHH TAWIKWI STYBYH X Ba Y KecManap ycruia Gop-
FanJHIMHN KypaMu3. Macanauunr wapru 6yiuua 6y KecMmasiapHUHT
HUPMHAKCH MABAYM, SBHH X 4y = a. By kecmamap mabaym da-
sonu @ Gypuak opacura OJajm, SIHH X Ba Y KecMaxapiaH TysH/-
raH napalieaorpaMMHHHT I03H Mabaym, macazad, b ra Tewr. Ky-
naitk yuyn @ =90° gecax, xy=>5 Gynamn. llynpait xuaub,
6us x-+y=a, xy=>= ra sramus, Oynuan: x*—ax-+b=0 ke-
au6 urKHmy Tabuuiaup.

TeHrnaManaphy €UHINra JOWP MAacaiaiapiH WIMHil cucremara
coanm iiyauaa spamusuunr II—IV acpaapuaa Awaran rpex OJHMH
Juodanr Gupunun Kazam kyiiran sgu. Y ysuuner ,Apndue-
THKA“ HOMJIM acapuja aHHK Ba AHMKMAC TEHIIAMANAPra KeaTH-
PYBUM Maca/aJapHHHI euWJHIIHHM Oa¢H sTau. [uodanr acinaa
MycBaT panuoHal COHJAp OHJaH MUl Kypras 6yJica XaM, YHHHI aca-
pusa xyna GOWIAHFHY XOJaTja Mawnduil conzap TyLWIYHYACH Xam
yupaitii. ¥, HOMabAYMHH, YHIHT Aapakajlapiiy, UlyHHHTIeK, Kacp-
Japuu GearWiam yuyH KHCKaua CHMBOJUIApHH GupHHUH OFaub
wmata Gouaain. .

2. I'pekaap MaTeMaTHKaCH ypra acpaapia XuHAHCTOH, Ypra
Ocué, Meconoramus, Wuvoanit Appuxa oxumaapura mepoc 6y-
Au6 YTAR. XUHIMCTOHAA MATEMATHKA ACTPOHOMUSHHHT Tazabna-
pura GorauTan Xoana tapakkuii stau. V sa VIacpaapia simaran
Xunn oqumaapu —Apua6xartTa Ba Bpamary nTaacrpouomus
macananapd MyHocabatd OuiaH GHDHHYM BAa UKKMHYH Japamaiu
TeHrAaMaiapHu edyxwaap. Yiap Maupuii comwsap TyuryHuacusu
ouuyg paBumAa KHPHTHO, MycGat Ba MaH(MHI MUKAOPAAPHH GerH-
Jam yuyH ,MyaKk‘ Ba ,Kaps‘ TepMuHiaphu mmuiatiuaap. 12 acp-
nard XEHA OJAMMH BXxackapa mycGar COHHHHT KBAADAT HJINHM3H
mycOar Ba manduii KmiiMataapra sragxuruni Kypearad. lapun mp-
PALMOHALIUK TYUIYHUACH FeOMEeTPHK My/10Xaszanap GUIaH KaauMry
Ipenusiia ByKYAra KeaAran 6yacand, XUHUCTOH OJuUMIapH KBa-
JIpAT TeHIIAMAHH CUHILIA HPPANHOHAT HJAM3JIAPHUHT XOCHA 0Y-
JMUIMEA Xam afiTauaap.

VII—VIII acprapia MaTeMaTHKAHUHT TapakKkuéTHaa apabaap
MYXUM Y PUH TyTARIAP. ¥JIap TPEKIAPHHHT TeOMETPHUSCH Guian XHHL-
JApHUHT apudMeTHKA Ba AJAreGPaCHHH OMPIAIITHPHO pHBOKJAN-
THpPaAMAAp. ¥ AaBpja KEHT TePPHTOPHAHH WIIFOJ KU/AraH apad jias-
JaTujaruna amac, 6aakn Ypra Ocuéna Xam Xaagapo HAMHE TR
cudpatiaa apa6 Taan wuntatwin. Ypra Ocué IX—XV acpaapaa
iinpuk WiMui Mapkasjapiad Oupu GyiraH siu. M;n‘ema’mka Ba
ACTPOHOMHSA COXACH/1A KaTTa-KaTTa MILIAP KUAHHAMY XODasMuii,
Bepyuuit, Yayr6ek kaGu ya0ex ONUMIAPUHIHT HOMIAPH a0~
xuaa JHKKATra CasoBOpAup. ,AmkaGp* cy3usca GHPHHUH GYanG
XopasMUIHHHT acapaapuaan Gupuaa yupaian. (,Aaredpa* Tepymutn
aHa Wy ,anKabp“ CY3HAaH OJHMHIAH,)
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Y, ysununr Gom acapwja acocan KBajJpaT TEHIJAMAaJlapHH
euumra axamuar 6epub, yu THIark TYJHK KBAAPAT TEHIAaMa-
JapHy Ba YJApHH €uHil KOWjaiapuum Texmupau. Xopasmuil jam-
puaan Gomuia®, aareGpanH MaTeMAaTHKAHWHT MYCTAKWI TAPMOFH
Je6 Kapam MyMKHH. YHra kagap aareGpaHuur afipum sxement-
JAPUTHHA BYMKYAra KeJAtvpmaram G6yaumb, yaap apudmernka sa
reoMeTpus Macaiazaph cudarhia yupap SAd.

XII acpaa atoxiu actponom Ba Matemarnk Y Map XaiEMHHH T
acapuid yuMHUN Japaxanu  TeHrJamanap 4yKyp Ba CHCTEMATHK
PABHUIAA TEKUIMPHITAH.

Ypra acpuusr mapy oJMMJApH TPEK BA XHHILIAD MATEMATHKA-

CHHY OPHIHHAJM IMakaja Ka#tapan mmia6 uwuxu6 Espomara Tap-
KaTAuaap.
./'8. Wapx marematukacu XII acpza Hraamsra kyuumn. XIIT acpaa
axreGpa npofiaeMarapn GuAaH WYFyJIJIAHYEIH MAWIXYP HTATbAH
marematnru Jleowapno IMusancknil 6yasu. YHunr ,Xunco6-
Jaum canbaTH HOMAM acapuia apudMeTHK Macajianap, OUPHHIK
BAa MKKHHYM Japaxalu TeHIJaMmaiap, KBaipaT sa Ky0 paamkasiap
Ba yJaapra ouj amainap 6aéu sruaam, ,['ya“ HOMIH acapuia sca
YUUHYM AApaKasH:

X% 4 2x2 4 10x = 20

TeHrmama kypuaras. By Tenrnamanmar wignsiapunn JI Iusancknii
Takpubuii xucobnaran. lllapx MaTemaTHkIapd XamMma amani-
JapHu Cysiap Ouian Gaén srub xearad 6yacazap, Mranuana Kuc-
K3aua MaTeMaTHK CHMBOJ/IAP WILIATHAA GONLIAraH; MacaiaH, IVIOC
BA MHHYC c¥anapu p sa m Xapdaapu 6unan Genrmnanrau. XV acp-
jari MTaaus MaTeMaTHKJIaPHHHHT acapiapuia - Ba — HUIOPAJapH
XaM_ydpainu.

By umropanapHuHr CaBo HUIIAPHAATH CEPOGTHI UK BA KA M-
YHAUKIAPHH GEArHAal yUyH HULIATHATAHJNTH XaKUAA Mabay-
moraap Gop. XVI acpuuur Gouruaa Mraaus onumu ®eppo

X f-px=q )
KYDHHHIIAATH TYJAHKMAC KyOUK TEHIJAMAHW €YHII YCYIHHH TONAH.
Jlexun Gy ycyaun Peppo e KMMTa OHIPDMACAHKKA THPHULLH,
uyHKH y, Oy yCy/aaaH yma naspaa Mraaus yuys xoc 6yJiran oung
Ml MyHO3apajapia HIITHPOK STHIIAA (o¥iiajaHuiml MaKcaikia
cup cakaab xeanu. deppouunr BadoTHAAH KeiluH, ynaur 6y CHpH-
HA Guaysun morupin ®uop PaopuAyC yma JAaBPHUHT HHPHK
marematurn Huxoso Tapraunbs OHIAH HAMHI MysO3apaia
yupamuG, Tapranbst TaKiuM 3TraH Macalanaphu ewoimali, yuAaH
eHTHIIH.

Hranusunur mamxyp Matematnrd Kap 1a n o y3unnnr 1545 iina-
Aa Hamwp sTuarau ,Bylok canwar éxku aare6pauK Hapcasap“ HOMJIM
ACapHHHM aCOCAH YYHMHYHM Napaxald TeHraamanapra Garuwaab, Oy

24 P. Hckaumapou
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acapia y (1) KYpUHHINIATH TEHIIAMAHH UM YCyJMHH XM T§Ja
Gagx stran sau. Tapun y y3 acapuia Gymaali TeHIJIAaMaHn ewmm
yeyaunn yura Tapransa aliTraiurnuu usoxaaG yrcaa, ysu To-
MOHUZAH Xam 6y yCy.ara auyaruHa MyXuM KyHIHMUYaiap KHDHTAH.
Kapranounnr mormpan JIyunxu de ppapu

Xt axdbxt4cx +d=0

KYPHHHIIAATH TJDTHHUH JIAPAKATH TEHIIAMAHN MKKHHUM Ba yu-
HHYH f}apa)lcaan TEHIVIAMANAPrd KeJTHPHII GUIAH eUHII yCYJdHHE
Gepau¥bus Gy ycyaman xutoGumusza xam doinanannuk.

XVII acpaa Mauwixyp ppannys Guaocodu Ba maremaruri He-
KapT 4-1apaxaini TEHIJAMAHW HKKH KBAXPAT TEHIJIAMAra KeaTH-
PHO @UHIIHHHT SHTH yCyJuin TaBens K. Keftnnpox, XVIII acpaa,
TetepGypr danap ~akaneMusicuHHEHT ab30CK aTOKJH MaTeMaTHK
Jleonapn ditaep Ba XIX ACPHHHT GUDHHYM SPMHA sMmIATaH
6yiok pyc reoserpu H. U. JToGauescknii ana HMKKHTa METOIHH
nuwiab unknurap. Bus xurobumusna Gy MeToArapiaH xaMm doiiza-
JMAHIUK.

4. TeHrIaMajapHu eYHIN MyHOCAGATH Ouian mafno 6yna Gop-
Tai KOMILIEKC COHJAP XaKHiar sHr GOITAHFHY TymyHdanap Kap-
AZHOHWHI acapuia yupaiian. JIeKun KOMIIEKC CORZAD HA3apHs-
CHHU ADATHIN HYIUAA WTATbAH MaTeMaTHT# Bom6enan GHpHHYH
Kajnam KyHras sau.

Kapnano Ba BomGemnu Koa(dunuentaapun  xapdaap Guiaan
GeruIat OpKa/IH TeHIIAMANAPHR yMyMiil aKIAa TEeKWHPMaHIap.
Byunait Gearunauny, 6upunun mapra, XVI acpaa swarad dpaunys
maremarurn ®. BueTa kuputau; y, Tenrnama Kospunuentaapn
B WILM3IAPH Opachiari Gornanumiapyn oy, XVIl acpra ppan-
1ys mareMaturd XKupap anre6pank TeHTIAMAHWNT yMYyMaH xa-
KHKUI BA KOMIVIEKC WJH3AapH GOPJUTHHH BA WIAMSTAPHAHT COHH
TCHIMAMAHHHT  JADAXACHTA TEHT SKAHMMLHEH AliTiH, JeKun y
A4BPAArd MATeMATHKAHMHT TAPAKKHET GOCKUYM Oy IKYMAAHH HC-
GoTaamra uMKOH Gepmaju.

5. Kupap aitu6 yrran xymaasn ucGornam yuyH, aBpax aa-
TeGPanuHr acocuii TEOPeMACH HOMH GHAAH TAHHITAH KYMIAHH,
ABHE Xap GUp anreGpaux TeHIJaMaHMHT HWIAH3H GOPAMTHHI HCOOT-
Jam Josum san. Kupapran 100 #inn xeiiun, 1746 fiuaxa dpanmys
marematuru asamGep 6y xymaawn nc6oriamra Oupunun Gy-
AMO XAPAKAT KuaM. AMMO YHUHT MyJ0Xasacn yMmyma HOTYFpi
Gyanb umknm, wynku Gy MyJ10Xa3a MycGatT CONAPHHHT KAMAIOBYH
KeTMa-KeT/IHTH HOArA WHTHAAAH AeraH (bUKpra acOCTaHraH 3ju.
Axvo, Mabaymku, Gynnaii KeTMa-KeTAUKIAD Xap BAaKT HOATA MH-
THAa Gepmaiimn.

By Teopemann, 6upuuun 63216, 1799 iiwnna 6y0K Hemuc ma-
TeMatnrd Kapn @puapux Tayce Y3uuuur nuccepraumsicnia
ucO0TIaNM. ¥, aBBan xakukuii KO3((UIMEHTIH TeHI1aManap yuyH
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TeopeMaHuur WCOOTHHH TEOMETPHK MyJ0Xasanap épnamu Guian
Gepau; cyurpa 50 finijan Kefus y, acocaH anreGpanK MeTOHRH
Kyananul, TEOPeMaHH KOMIIEKC K03(GOUIMEHTIH TeHrJIaManapra
xaM TaTOUK STHH.

/6. Anre6pauk TEHIJAMalapHUHT WIAM3JAPHHH TONMMI, SIBHK
Gynnafl TEHTAaMaIapHA eUMIN Macanac KYm acpaap AaBoMiia
aZre6paHEHT SHT MYXHM Macaianapuian 6upn G§JIu6 KeJH.

MabyMKH, GUDHHUN, HKKHHUH, YUHHUH Ba TYPTHHUN AApaXalK
aqreGpauk TEHTIAMAIAPHE YMyMMil maKiia (BHE  yJADHUHT KO-
s GUIMeHTIAPHHI xappaap Ounan Gearararan X0J1/1a) EUHMUMH3
MYMKHH. YMyMuii MeTOJA—TCHI/IaMATaPHUHT K03 QUINEHTIAPUTE
O/l KYyUINII, afipHul, KymafTupui, japaxara Kyrapuim Ba wiIH3
quKapHI aMalIapuHy 6axapud, Wiu3JapHi xucodaamian ubo-
paranp. By, ofatia, TeHraamamapu paimkaxdapia eunm
MeTOAN AeHHIaMH. v

Tenraamasapin eYdIl Macazacn OuiaH MIYFYJJI8HTAH ATOKAK
(pasnys MaTeMaTurn Jlarpank 1770—1771 funnapaa ySHHHAP
MamXyp acapuja aareGpaMK TEHNIaMAJapHi eIl YCyIlapiti
TanKHARA HyKTAW HA3ADAAH KYPNO MK /u BA GEPHATAH TEHIIAMAHMAR
WAMBAADURE EPIAMUH TEHTJIAMAHMAT HIAMSIADH OPKAMH noza-
Jam MyMKHRAMTHEE KYPCaTiu. By Epramun TEHrIaMaku y, Gepni-
raH TEHTJAMAHUHT pe3oJbBeHnTacn Ae6 ataid.

Jlapaxcacs TYPTIaH KaTTA OyAMATAH TEHIJIAMAKAD YUYH Pesorb:
BEHTAHMHT /JADAXKACH TEHIIAMAHHMHT Japamachiad xap Bagr 6urTa
KAy SKAHAHLH MabayM Oyunu. DBynunr maTnixacmia Jlarpati,
TeHIAAMAHH Pe30AbBEHTA EPAAMH GHAaH eunul MYMKHH jierai Xy-
n0ca WHKApAH. DBWPOK, TYPTHHUHAAH 1OKOPH Japamani TeHIIaMa-
aap yuyn JIarpamaHUHT TACIMKH YDHHAM OMACTAIH AHUKTARIH.
Macanan, Gemmuun Japaxaii TEHIMAMAHHHT Pe3OJbBEHTACH O
THHUM JApaxald TeHTAaMaiup.

MaremaTukiapHIAT  OEp Heua acpaap AaBOMMJArH TEKIIHpHiI-
JapR UIyHE KYDPCATANKA, DAAMKAJIAPAA EUUIUNI HYKTAW Ha3apu-
Zan GelyHuu Aapaain TEHT/aMANap KUUHKPOK Mapaiaiu TeHr-
JaManapra Kaparasja acociu pasHUILd (apx sramgm. Illy myHo-
caGat OMJAH, MATEMATHKAAD OJIHIA OCUIMHYIM Japaxai ymymui
TeHrsaMaln pajuKAIApAA eunll MYMKHHMu & HyikMd, Aerax ca-
Boa TyFmAMM. 1798 #masa Wraus onmmi Maoao Pybdunu
Japaxacu TYPTIAH 10KOpU Gyaras anreGpauk TEHIMAMAKMHL pa-
IMKaJiapia  edWAMACAUrHHH HCGOTIALIra Xapakar KHJraH BJUH
JIEKMH YHHHT MYJ0Xa3acu TYJIHK GyaMall UHKIH.

_’lapakacu TypTAAH IoKOpH OyAraH yMymufi TeHriamazapuit
pafMKalIapa euuil MYMKHH 3MaCAMIHHH XIX acpuunr Gommaa
sunaran Hopserus maremarurn AGenb Karbuil ucbornamm. Jle-
ki Pydounu sa Abenb, TypTHHINJAH OKOPH JHapaxati afpum
KOHKPeT TeHTJamajap HUMA yuyH pajyKaniapia euuiald, alipum-
Japu sca  euwaMaiau JeraH CaBoJara xaBo6 Gepa oaMmaguaap-

24*
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Macanan, x°*—4x!+ 104> —x—6=0 renrnama paiuxaaiapia
eunaann, X°—4x—2 =0 TeHraama sca eunaMain.

By caBoara xaBOOHM reHnas QpaHIys MaTeMAaTHIH DBapUCT
Taaya (1811—1832) Gepau. ¥ myHnu ncGoT1aluku, pagukasiapia
SUHMIIT MACAMACH — TEHIVIAMA MIAM3/aPUAAH TY3UITAH OACTAHOB-
xanap rpynmacHHWHT Xoccaiapura GOFIMKAMD. YMyMaw, rpynna
Tymynuacn GupuHud mapra Pydduuu, AGenb Ba Faiyaunsr mana
wy Hyaaarn TeKIMUMpPUIIAPA MyHocabaTd GHIAH BYMKYATa KEJIH. -

7. Aure6pauK TeHIJAMaJIAP yMyMaH pajukanaapia eTHAMACTHTH
Tybaiiiu, MaTeMaTHKIAp WANM3IADHH TaKpuSHil XMCOGaam MeToj-
AApuHM MIUIA0 YMKUID GWIaH KYU Baktaap MalFya Gyasuiap.
By Macala yCTHAA MaTeMaTHKIADHHHT KEHI JOMPACH INyFy/IaniH
B4 TEHIVIAMAJAPHH TAKPUOWA EUMUIHWHT KYNrHHA METOATapH XO-
e KudHan. DyHpafl MeTOANADHH BYMKYAra KeJTHDHIIHH AacTpo-
HOMAS, MEXaHWKa, reoMerpus, IMddepeHnnar TenrraManrap KaGu
(paHaapHUHT SXTHEKH XaM Tal1ad sTraH 3.

Xlll acpna Jieonapo [Tu3anCKUH yunHyH fapasKkaai TEHIIAMAHHHT
HIM3MAPHHH TAaKpuOnf XxuCcoGIaTaHINIMHE I0KOPHAA aHTHG  YTIuK.
XVI acpaa xam Hreans Ba Ppannusiza 6ab3u xycycufl Tenrjama-
JADHUHT WJIAH3AADH TaKpuOWH xucodaawram. Jlexun, amreGpaux
TEHIJAMATAPHH TAKPHOMA EUHIIHHHT YMyMuil Meroanapu XVI—
XVII acpaan Gomaad naino 6yamu. P. Buera sur Gupunuu 67116
WIH3TAPHN  XMCOOMAUTHHAT  yMyMuAl ycyanau  Gepau. Tennas
aurans onumn Mcaax Heoorown yauuuur 1707 #uaga mamp
sTwaraH ,Ymymuilt apupmernka‘ HOMJM AaCapHAA MIAU3MADHHHI
9erapaapHHN TOMHIN BA WAH3JIAPHH aXPATHII METOAJTAPUHH KYp-
caTai.

Xagukiil WIAM3TAPHN AKPATHINHMHT GUD HeYa METOANAPH M-
2a6 uukwaIran Gyacana, 6yaap Opackia KympPOK TaKOMHIJIAMIaHd—
¢dpannys maremarturi LTy pM TOMOHMAaH OEPHJArAH METOLIHD.
Bus 6y MeTomH# KHTOOHMH3A KeITHPIUK.

1804 #uana Ilaoso Pydduun Xagukui WiAH3IapHE Xucod.aa
YCYJHHH HAWp STIH.

Pybdunuaan mycractno, my ycyanu 1819 finaza wuariu3 ma-
tematurd Y. Topuep xam rtommu. Xosupru BikTaa Oy ycya
Toprep-Pyggunu ycyan neiinianu.

S u3JapHE TAKPUOHE XHCOGAAI METOMAPH 0pACcHIa Y3HHUHT
adsananrn 6uaan H. M. JloGauesckuii Metonn axpaaud Typatu,
ayHKH Oy MeToA &piamm Guiaw, OMPUHUNAAH, XAKHKUH w1ausaap-
HHTHHA 3MAC, GAJKW KOMILIEKC H/M3JIApHH XaM XHCODAdw Myw-
KUH; HKKHHUKAAH, Oy MeTO] TeHDAMAHMHT XaMMa WAM3AapHHu
GHDIANUIa XOCHA KWIHIIra UMKOH Gepajii. YSUHHHT MeToausu Jlo-
Gauesckuit 1834 imaza wawp stan. JloGauescwhiinan mycracHo,
6y METOMHHM, Yy Kajzap Mykxammasd Wwakisa Gyamaca xam, Beabrus
maresaturn K. Jlaupeaeu Ba Ilsefimapus  maremardru
K. Mpedde xam umiad uyugyan siau.
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Coser maremarnkaapuzai .M. Baxenos, JI. M. Kpeep sa
B. ®. Bpxeuknmap HIAMSIADHH TAKPHOUA XHCOOJAIIHHBF
SHTH METOTAPHHHE Gepiuiap.

8. XVl pa afinukca XVIllacppan 6omaal MHKAOpIAp yCTHAZ
acocui asreGpank aMaIapy (Kymuil Ba KYTalTUPHIIHHI) UeKJIH COH
Mapra KyajsaHuin — aareGpaHudr 6om MacanacH cudartuia ypum
onau. Muknopaaphu kynaiTapum natmxacuia GHpXa A Tyuyk-
yacH Ba GHPXAAZAPHM KYLIMIN HATIDKACHAA KV IXaJ TYWYHUach
Byxyara keaau. Ly mynocaGar 6uran, XVII Ba XIX acpaapnark
anre6pa — kynxamiap aJdreGpacn HOMHHH oaan. Kynxamiap
HA3APUACHHUHT TAPAKKHETH ajre6pa OuIaH MaTeMaTHK aHalus
opacuuara GOFIAHWUINH sHA XaM MycTaxkamaamu. Bup tomomnuaw,
Kynxajnapuu sur copaa Gyukuusiap cupariia TeKUIMDHIL yMy-
muft QyuKnuAnap wasapuscura ftyn oua Goprad 6y/ca, HKKHHUK
TOMOHJIaH, aHAIN3JArH MypaxkaG QyHKnuazapuu kynxasiapra
KEITHPHO YPraHHIl METOAJApH sipaTHia GOPAIH.

AxreGpara QyHKIHOHAA GOFJAHMIL TYIIyHYacH Kupa Gouinara-
HUHH XaM afitué yrum josum. AqreGpanu Gy #yHamauuia Goiut-
ran xumu Mcaak Heoton sam. XVIII acpaa Jleonapn diiep &sran
anre6pa Kypcujia KymXajJap HasapusiCH anuardia Tyaux Gaéu
srunaau. By masapusra XIX acpna H. M. JloGauesckuit xam y3u-
HHHT ,Anre6pa ¢KH YeKTHAApHH XHCOGJAm“ HOMJHM acapHAd Kym
ypun Gepanu.

9. XIX acp anreGpacHHMHI MYXUM KMCMH IIYHIAH uGopar 6ya-
JWKH, 7L HOM@bAYMAN /1 TA CHPUHUM Japaxani (UHBHKIH) TEHT-
JaMaiap CHCTeMAJapHHH TEKIUPUII MyHOCaGaTd GuaaH AeTePMH-
HAHTIAp Ba MATpHIAJap TYIMYHUacH BYxysxra keaiu. Keiimmpox,
YH3MKIH TEHIJIAMAJAD, AETEPMHHAHTIAD BA MATPHLA/IAP HA3APUACH
aAreGpaHuHT YHBUKJAM aare6pa Je6 ataaran TApMOFHHH Taul-
kuat 9TAH. Yusnkau anre6para ¢popMajzap HasapuacH, Wy KaTOPAd,
YHHHT Xycycuii xoanm GyaraH KBajpaTHk dpopmanap Hasa-
pusici Xam Kupaju. UnsuK/auW aareGpaHUHT reoMeTpHsl, MEeXaHHKa,
(H3NKALaTH KOHKPET MacajajapHH TEKIUHPHIITa TaTGHK STHIMUDY
HATHKACHAA $IHA XaM pUBOXJAHHINM cudatipa wu3uKaAu da-
soaap (8xku BexTOopaap ¢asoJnapy) HA3APHACH - BYKYAra
Keaan. X0supru Baktia Oy HasapUAHHHI HATHXKAMADH BAa METOA-
Japy MaTemMaTHKa, Hasapuil MeXaHHKa Ba HasapHil GHIUKATA KYNE
KeHr paBHIIAA TATOMK STHIMOKAA.

Ynsugan airebpa coxacuia KymruHa WumvapHu Gaxapub, Gy
HA3APHSIHM ApaTHILAA Xu3MaT kypcarranaap: XVII acpuunr aToxan
Hemuc marematukaapnJlei6uun sa Kpamep, XIX acpuunr
mawxyp pyc maremarurs M. B. OcTporpaicxufi, HeMHC Ma-
Tematukaapn K. Siko6m, Befiepmrpacc Ba Kpomexep,
HHTAE3 MaTemaTukAapn TaMuabTOH Ba Ksam, Qpannys mare-
Marnkaapu 2K opran, JpMUT, UTATBAH MaTeMaturn Kamesid
Ba GOwkamap SiH.
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CoBer MaTeMaTHK/IAPHJAH YH3HKAK (asosapra OMp KYmruua
natuxkanapun A. M. Maasnes, . M. Feabdaunn Ba Gowka-
Aap Gepaunaap.

10. AsreGpanunr acocan XX acpaa Tapakkuii sta Gomuraran
TAPMOKJAPH 11y OMIaH XapaKTepJanauKu, yJap TYpiu TaGuaTiu
9/€MEHTAAPAAH TY3WATaH TYIMaMiapuu Texkmupamu. Bywnah tyn-
JAMJAPHHHT JEMeHT/IaDH yCTHIA waHAAfJUup AMAJIAD yPHATHATAH
oyaus, ynapra anreGpank amannap pefmramu. Tymramaap-
HH TeKWHMPHII XyJa yMyMmuil maxaga onu6 Gopuaagu. Anare6pa
TynAAMAApHM  yMymufi  maKkaja  TeKIWIUPrawja,  yJaapparu
5/€MEHTJIAPHUHT KOHKDeT Tabuatira axamusit Gepma#l, Kympox
0y sJeMeHTIap ycTHaa OGaxapuiajuran —anreGpanK amasiap-
UMHT  XOCCAJIADHHH YPraHMIl OHJIAH IyFyJianaid. Busra Mab-
AYMKH, aireGpauK amajJap HyKTan HasapulaH Kaparauia, 6up
TOMOHJIaH: GHD XM/ Xoccanapra, ORp XWJ TYSHIHMIITA 3Ta TYmIaM-
nap, AbHE H30MODd Tymiamaap Mapxyx Oyaca, HKKHHYH
TOMOH/IAH: XOCCAIapH Xap XHJ, TYSHIHIIJIADH Xap XHJA TymiaM-
nap, s’bHU H30MODp@Mac Tymiamaap xam maBxyaaup. Uy my-
HocabaT GuaaH, usoMopdmac TymIaMIapruna Xap Xua jae6 xucoGaa-
Hapu. AsreGpara GyHjali fHTM HYKTau HaszaplaH Kapai, yHH—
anreGpank amaiiap Gu/aH XapakTepJIaHYBUH TYIIamaap XaKHiarn
tban ne6 tabpudpaamra ‘oaub kennu. Aare6para 6y Xuana AHTHYA
xapam XX acpiarua Tamkui TOnau. By Macanana BHpHK HEMHC
vatemaTuru OMyu Hérep xyn um guarad. Poccusaza anra ai-
re6para acoc Kypysun I[. A. I'pase Gyanu.

Aare6paja TeKIUHPU/IAAMIaH aCOCHIl TYIIaM/Iap— X T Kaxap,
MalifoHaap, rpynmaaJappaH uooparaup. By rtymramaap-
HUHI XOCCAJapHHH BA TYSHJHIIJApDHHU YDraHull, yJapHHHT §¥3apo
GOFJIAHWIIIADHHY BA MAaTEMATHKAHMHT OOWIKA TAPMOKJIApUTa 6.~
TaH MyHOC26aT/IapHHH TEKITHPHII X acp anreGpacHHUHT IHT MY -
XUM BasuaCHHH TALIKH/I STAIH.

MaremaTikaap acocan WKKH KYDHHHIIZACM MaijOHIapHH 4y-
KYp Tekmupuul Owiad wyryajaHaiunap. DByaapian Gupn — aJ-
re6pankK COHJApP MalllOHIaPH, MKKHHYHCH —aare6pauK
dyunxuuamrap wmaigonsapuaup. AareGpaux cOHAap MalioHH
A6 — 6yTyn koahduIHeHTIn aare6panK TeHrJlaMalapHUHT WIAN3-
Japujan Tysuaran Maijaonra afituaagum. Auare6pauk (yHKHusAap
MaiioHK aca% KYPUHULIATH PAamHOHa]l (YHKIUAAAP MAALOHH-
aup, Gynna f(x) Ba ¢(x) — kynxamap.

Anre6pank comas) Mafinonaapunu rexmwpumra 3. Caanya
acoc conran 6§au6, Oynnail MaioHJapHH TEKIMPHUIHKHT Gouws
MeTojIapy — aareGpanudr [anya naszapuscu HoMad Oyad-
muga Gaén stuaany.

AuareGpauk connap nasapuscura XIX acpuunr oxupu Ba XX
acpuunr oomnna Kywmwmep, Jleaexuns, IuapGepr xabu
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ATOKAM HEMHC MaTeMaTHKaapu acoc coxpunap. Uly aaspaa swa-
ran pyc omumaaps E. W. 3oaoropés, I. &. Bopowuoi,
A. A MapkoBaap Gy coxaza KynruHa GyHiamenTan uuIapuu
Gaxapauaap.

Coeer matemarnkiapuiad H. . Ue6orapes Ba B. H. [le-
JAoHe arreGpank COHIAP MaliOWJaPH HA3apHACHTa KaTTa Xuc-
ca Kyuwauaap.

Aare6paux GynKuusaap MaiioHsapuHA TEKIHPHIL HATHKACHIA
XOCHJ KWJMHTAH HATHXKAJAD aHAIMTHK (YHKUMANAp HasapuscHia
MmyBad@axuaT GuaaH TATOUK STHIAIM.

Xanxasap Ha3apusCHAA KOMIVIKC COHJAPHH YMYMJIAITHPHIL
OpKalu THIEPKOMIVIEKC CHCTEMajap BYXYATa Keatupuiid. By
coxaza kyna myxuM niuapu XIX acpHuHT OXMpHA@ flllaras pyc
onumu @. 3. Moann 6axapau.

v/ Azre6GpanuHr MyHAapuKa Ba TATGHKOT JKUXATAAH KYAA Goii Gy.1-
ran  TapMOFM—Trpynmaxap uasapuscuaup. lCkopuna
afiTraHuMH3AeK, rpynna Tyuwyrwacu Pydeunu, Acear sa larya-
HHHT TeKIUWPHIIIApY MyHOCabaTn OHWJaH maino Oy/iau. Sur Gu-
pHHYM GYAHO TEKMIMPUAraH Tpynma— NOACTAHOBKAJAp TPYTIacH-
aupa XIX acpuuur oxupu Ba XX acpHuUHT GOwmuKAa GpaHIys, WHIIH3
Ba HemHc MartemaTukiapn Jlarpauix, Bepucaitn, Ppobe-
HHyc Ba GomKajiap rpylnazap cOXacuya Kynrusa uumaap Gaxa-
pUC, 4eKJH IPyNNajap HA3aDHACHHH BYXKYATa KeATHDIU/IAD.

Kefinupok, reomerpus, Au(depennuan TeHrramanap Ba Gowka
MATEMATHK COXaJaPHUHT TaJabJapH HATHXKACHIA Y eKCH3 rpyI-
mAJap HA3APUACH TAPAKKHH 3Ta GOULIAIH.

UeKcus rpymnazap HasapWACHHHHT ACOCAAPHHH OSHI GHDHHUH
mapra coper akagemurn O. [0, IllmuaT ysununr 1916 duana namp
sruaran ,AGCTpaKT Irpynnanap HA3ApUACH‘ HOMAHM KuTOOHAa Gep-
nu. CoBeT MareMmaTHKJIapu IpyNnaiap HasapuaCH COXacHia pax-
6apJuK poauHu YiiHa#t Gomuaguaap. .

Hexan Ba ueKCH3 rpylnajap HaSaPUICHHUHT KYI MYXHM mpOG-
semanapuun  coser maremarukaapu O. 10. Wmunt, A. K. Ky-
pow, A. A, Kyaaxos, A W.Manbnmes B. K. Typkuu,
C. A.Uyunuxun Ba Gomkarap Mysap@akusatiu Xan K/auiap.

Xosupru faspiaa anreGpa — MATEMaTHKAHHHT KYI TaPMOKIH,
MyHIapHKa XuxaTaan 60H Ba J3HHHHT HaTHKA’ApH 6yfinua xyna
MYXHM COXACHHH TAIIKHJ STARU.

AsreGpaHunr TYpaAu-TypaH (aniapra Tatouku xkyna ker. Ha-
3apuil MexaHuka, nasapuil (HM3nKa aareGPaHUHT HATHXKATADHAAH BA
MeToazapuan AouMo Qoiinanasné xenaau. Jlerepmunantiap Ba
MATPHI[AJADHHHI TEOMETPHUS, MATEMATHK AHAJIM3, aCTPOHOMHUS, PH-
3MKAZA KEHT PABMIIAA HULIATHAMIIM MABAYMIUD. YM3HKIH anreOpa
reOMeTPHALArH, MATEMATHK aHAJIN3/IATH afipUM HATHIKANADHH yMYM-
aawTHpHG, sHA Wy (aHaapra TaTOHK STHIAAUTAH MyXHM HATHKA-
AapHA Gepip. | eOMETDHSHMHI KYTTHHA acoCHil mpoGaemanrapn ys«
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mMacanajgapu anreGpauK COHIAD Hasapuscu OuaaH GorzanuG eun-
Aajd. AcConuaTMBMAC XanKandp MPOCKTHB TEOMETPUsSLA BA KBAHT
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. HUHT aareGpajan ¢ofiiaranMaiiiaran  GyIuMAADHHH KYpPCATHIK
KufinH.
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Ta; 4. 12 Tacu wyr sa 12 Tack Tok.
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3. a=1, =4 4 a=>5 p=2. 6. [lnoc umopa Guaan.
)
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2, .3 n(n— 1)
28 ra; 3. —-—

7. Mwopaca (— 1)~ Gmaan anuxnanas,
§19
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4.2) —31—145; 6) —8.
5. 0.
8.3) | ue+bf ag + bk
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O e U h A S T
1 1 49 773
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§ 67
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L —13 —5 7 13 (6mpuuun ycya).
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2. —23; —% 15 23 (maaman yoya).
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S + - + — Lo + — |+ n
! ! |\A ! |
|
eo} + ‘ o+ oo+ |+ . ‘ + + [+] o0

JleMak, X HOMabayM (— oo, + oo) OpaiHKAa Yarapranpa, n Ta MWOpa an-
AARMINAD HYKOXAAM Ba My caGaGaM  TemrMaMa n Ta  XaKMkuA  WAAMSra
. 7 TOK O¥Aran X0a yuyH XaM Myn0Xasa XyAAu LIyHAa#.

§69
1 x = 2,004,
2 a1 =2, 5842 xp = — 3, 2809; x, — 0,7057.

3. a) 1 =3,3875; x, = — 05136; x5 = — 25741 6) x = 28931; B) X =
3,9489; xp = 02172 x, = — 1,1660; r)x, - 3,1149; x, = 0,7459; x, = — 0,8608

§7

Loxm 1,65 2 x; =055 x, = 165, x, = 225.
§72

Loxy=—2 xp=—3

2. Pawponan magusnap iyx.

3. x=3

4. x =2

5.xy=3 Xy=Xg=Xg =X = — L

6. 2=ty = =2.

§73
Bitra MycOaT Ba UKKWTa KH HOXTA MaHil.
BurTa MycOat Ba yuTa &K OHTTa MaHGmi.
Butra myc6ar. Manpuii mimmanap iyx.
Myc6aT MIIH3TADHUAT COHM KYAWIATH COHJIapiaH GMTTAacHra TeHr:
8,6, 4, 2, 0. Mauduii wipmaap iy
Myc6ar magusaap 75 Manguit wigusnap yura &xu Gurra.
Vata ex GMTTa MycOaT Ba yuTa &xim GuTTA Manduii

§7

IS

oo

1 1 3
Loa) g, + g xx + Orxl + 025

1 5 9y 2

T x— G G X o+ By ] — 02x3;

1

Lot b g prpn 8 oary
BH %% =g X, Xt 5 kX,

1 a4 213
g oy xS g 6 ey
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2. ) (xhxa o+ x}) + (= 6x)— mxa— XoX) + (a F x) +8.
3. 2) —5x" 2y — 20%] + 0¥, )+ X1, Koy + Fake
40 g—3ggs ) &—188 - 8y

) g'g) — 2 — 38,8, + 68,885 + 3¢l — 818y}

1) gl+ 22— & — 368
0 g6 Wi— gy — 2+ g O LT &6

gn—2g:g3—2gi +4gigags— gL Kypeatua: Fla, x o) =
= (%] +x, )(xj+x§)(x:+x:) CcrMMeTpHK  yrikus  6-1apaann  pOpMAnD.
Acap kynakmyammr ‘oir loKOpH Nk — KyRAKTyBUNIAPRAT ST K0P xanaa-
punan Tysuaram KynaiiTMara TCHTAUTHER Sbrubopra oicax, FHHAT SHI 1OKOPH
xaam xj x, SKaHHHU KYpaMis. Dur 10KOPH XQLTap KYPCATKHLIADUHHHT CHCTEMA-
Rapn yiaGymapnan w6opar: (4, 2, 0), (4 1 1, 3,3, 0 (3 2 1) @ 2, 2). Aco-
cuit cHMMETPHK (DyHKuHAApIAH TyauAran Moc kynalitmaiap 2,8 818 Bg:,

Cgrgogs Dgl Oywramn yayn F= glgl+ Agla + Ba,+ Cargaga + Dg:

A, B, C, D um awngmac KoapduUHCHTIAD METOAH OuAaH TOMAMH3.
3
3) 28] —9g:8. + 2785

3

W g gi—48lge — 5

+ 1821808 — 218
§ 80
1. a) —89; 6) 21923; B) —T; 1) 0;
1) (Bos — batto)? — (Boas = br80) (10, — bsar)-
9 a)h=—18a k=3 Kypcarma pesoibBenTany HOAANOBUM AeTCp=
MHHANTHN HOJPA TEHTAALITHPHNT;
6) A= +V2isal= +2V 3
3, a) 3125 (b* —4a%)* Ky pcaraa: agsan R(f, f) Hit IETCPMHUHANT WAKIHLA
yonn6, cyurpa R(f, f) ra yrawss sa D(f) mu anakaaiivmz; 0) —(4p° + 27¢%).

4. a) l=:t2;6))\=3sal=3(—-—l—‘i£23—i).
5. a) y“—-4y4+3y“——12y+l2— ;
6) Bys —Tyd + 6yp — 22—y — 1 =0
6, 2) x=0, y=—l;x=1.y=2;x=2,y=3;x=—2, y=1
Kypcatwary i smkapaur (AKoraar), svik X ra Ac6aTan  peayabTaHT
Ty3uHT;
r=0y=lx=2y=—Lx=y k=3 y=0;
dr=ly=—lix=ly=—L=—ly=Lz=y
8

Dx=ly=%x=—3 ¥y=—"T

§ 86
4 Kypcarya: GupIug SACNEHT PONHHH fy=X Gamapanw; f1 =% fo=
- —x fimg fom =5 Fo =% o fim — L snewenaapaan sap saticucn
y3-yaura TECKapH, f3 = Lx B2 fo = —ix dIeMeRTAp 3C2 Gup-OMpHra TECKAPHAKP .
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5. K §pcaTma: GUPIHK 2aeMEHT — OPTOIOHA] MATpUUAaH uG0par GFaran
GupauK MaTPHUAAMP; Xap GMD OPTOroHan MaTpiia YHyH TCCKApI MATpHua Mask-

2iyA 6YAHO, y XaM OPTOrOHAIMMP.
6. 4; 2; 2.

7.2 3 46
8 Kypcarma: A mmr -, 2, 3- pa 4-snewentaapn Ouran Buunr 1-, 2-,

3- Ba 4-57eMeHTIAPH OPACHAA ¥3ap0 GMP KMHMATAM MOCHHK YPHATHACHH.

N §9a

3. Kypcatma: ab=0 nan a#0 xorma a~'ab =a='0 &un b=0 xo-
cua Gynanw; wynnuenex, o+0 xoata a =0 Keand HHKaAH.

§9

1.2 flx) + 3p(x) =0.
2.a+p+7=0, Gynuna 0— Hodb MaTpHUA.
3 KypeaTma: X+ ¢y +0y2 +cu=0 &k (cx, 201 €+
+ 2y, e, 4e) + (—Csy 25, &) + (=20, ¢ 269 = (0, 0, 0) pan
(€3 + 260 — 03— 204, 201 + 302 + 205 + Ca 1+ 40 + G5+ 2c) = (0, 0, 0)
xocuit Gymanu; Gynaan sca ymOy cHCTeMara Keaamus:
o1+ 2, —c;—2¢,=0,
2¢y + 3¢, + 2¢5+ ¢, =0,
eyt 4y + 03+ 20 = 0.
— 06, cg=— 14, ¢, =1 uu TOMAMH3.

By cucremanu eunt, ¢ =18, &

Tewmax, 1,8% — 0,6y — 14z + u=0.
4 Kypcarma a(xl—1) +§ (2 —2) +ylx—3) =ax® £ v x+

4 (—a—28—37) =0 nan a=B==0 xemd wuxaun.

5 Kypcarma Ymoy:

x 0 0 0
0 a« 0 =u0
0

0 0

-
Teramiaan @ =8 =0 xocun Gyaamd.
6.Kypcarma ¢ (4, —I, 3 + =3 5 =) +a(—L—4 D=0 0, 0)
naH ¢ = ¢y = €3 =0 ra Keramus (3-mucoara Kapanr).
7. Fx) = =2f1(x) + 0-14fx) — 5f5(%)-
3
8. Kypcarma. Kelinarn 1yprra MaTpHUaNaR GmprnuncHIM — g 3, WK-

7 5 “nail 4
KHHUHCHHH — 3T, VYHHUHCHHH 5~ ra 32 T¥prnunciy 0 ra KynaiTHPHO KYWCax,

2 Xocua Gyaanu.
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9. Kypcarna dasona

1 0 0 0 1 0 0 0 1
0 0 OHNO 0 ONHO 0 0
0 0 ol o 0 o

0 0 0 0 0 0 00 0
Hl 0 0“"‘0 : 0Hyll0 i ]“
0 0

0 0 0 0 0 0
0 0 0 0o 0 0 §yo ¢ 0
\0 o of,fo 0o of,fo 0o O
1.0 0 0 1 0 0 0 1

BEKTOPJAPHHHT THIUKIM GOPIAHMATAHANIHHN Ba Xap OHp BekTOPHHHT ma 9 12
BeKTOp OpKaAH HMKAH AGONAIAHKUIMAN HCOOTIAHT.
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