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Yceayomid kypcarma CamapKaHa HKTHCOAMET Ba CEPBUC MHCTUTYTH
yKyB-yciayouii Kenramm , 2006 iina 5-mexadp Maxjancuaa Myxokama
KHJIMHHO( 5-COH 0aéHHOMA), HALIP 3THIITA TABCHA KUJIUHTAH.

Yceayomii kypcarma, 5811700- cepBuc (Typu3M Ba MEXMOHXOHA Xy KAJHMIH)
,9811000-cepBHC TeXHHKAa Ba TEXHOJIOTMSCH (XM3MAT KYpCcaTHII TAPMOKJIAapH
oyiinua), 5811600-cepBuc(cudar 3KCHePpTU3ACH,XU3MAT KYpcaTHIl Ba UIILIAP
ceprupuKanUscH) HyHATMILIAPU YKYB pexacuaaru ,,Oamid MaremaTtuka’’
(¢anu saboparopuss wuHLIApUMHHM Oa)kapuiura MyJ/DKaJUIaHTaH O0yiau0, yHHM
Oaskapum  OyiiMya YMyMHH TYWYHYaJap, HWIIHUHI MAaKCaaM, TerniLIH
Ha3apuil KUCM Ba aMaJIMii MAIIKJAPHH 0a:kapull YYyH ycayouid kypcaTmaJjiap
Xxam/1a J1adopaTopusi MILIAPH TONIUPHUKIAPH OepPUIITaH.

CamapkaHa MKTHCOAMET Ba cepBuC HHCTUTYTH,A.B. bermaros. 2006.



JlaGopaTopusi HIILIAPUHYU 0aKaAPHUIL YYYH YCJIyOnil KypcaTMasap

YMymuii TymyHyaJiap.

MabiyMk#, XO3Uprd 3aMOHJa HWKTHCOJra, UIUIA0 YUKapuIllra
KYyHMIaéTraH IoKcak TajgabiapHu Oakapuiljia KaJapJIapHUHT YMYMHH
MajlakaCH OJIIMHTM YpWHTa KYyWHIMOKAa.by rokcak TamabGiap xamma,
XyCyCaH CEpBUC MYHAIMIIUJIATA MyTaXacCUCIapra XaM TETUIUTUIUD.

Bbynnmaii xap ToMoHjaMa Majiakara sra OyiaraH MyTaxacCUCIapHU
tai€pnamna ,,Onuit MmaTemaTnka’  (DAaHUHUHT aloXyJa YpUHTA STalUTH
Xe4 KuMjIa 1ryoxa TyFaupmaca Kepak.

Xamma coxanapia,MaTeMaTUK KOHYHUSTJIapra acoCjlaHraH 3aMOHAaBUI
KOMITBIOTEpJIApHUHT MyBadPakusaT OMIaH TaTOMK ITHIWIIN XaM/a YHUHT
KyHJaH-KyHTa PHUBOXJIAHUO OopaTraniaurd, €n MyTaXacCHCIApHUHT
TETULUIM COXajap MAaCAIAJIADUHUHT MaTEMAaTUK MOJEJUIAPUHUA Ty3a
Owmmmm Ba yHAA XHcOOJjall TEXHUKACUHU KYJJIal oMM, J1013ap0
Macananapjan 6yiaub konmokna. byHnai mMacananapHu MOACIUIAIITHPHUII
MaTeMaTUK amajuiap Ba ycyjuiap €épAaaMua aMalira OIINPUIIaIu.

Onuit maktabma ,,Onuii marematuka’’ (QaHUHU Ypranuin xapaé¢Hu
Mabpy3ajiap, aMajuil MallFyJoTiap,iadopaTopusi UIILUIApU Ba MYCTAKUI
TaBIUM OpKanu onaud Oopunaau. TamaGamap YKUTYBYM TOMOHUJAH
OepwiraH MabJIyMOTJIAPHUHT MAbHOCHUHU aHTJa0 OJIUINTa, TYIIYHHUIITa
Xapakar KujiaJu Ba yHAaH Y3WMHUHT aMayiuid gaonustuaa ¢hoiganaHaiu.

Marematuk amnmapaTHu Yypranumpaa ,,Onuii Marematuka’ ¢aHUIaH
naboparopuss UIUIapUHU  Oaxapuil xXaM KaTTa axamusrra ora.
JlaGoparopus wunuUlapy Ha3zapuil OWIMMIIADHM KYJUlalll MEXaHW3MUHU
YyKyp OWIMI MMKOHUSTHHU SpaTUIN OwiaH Oupramukaa Tanabanap
bukpnam KOOUITUATUHUA PUBOKIIAHTUPUO yHTa (aoJIITUK Kach dTaju.

JlabopaTopusi unuapuHu Oaxkapuill >kapaéHuja TadabaHWHT WIMHMA
TEKIIUPUIIT  Malakajdapu IMaKUIaHuO, QaHra WwKOAUN  EHAAIIUIIT
KYHUKMAaIapy XOCHUJI OYmaau.

Mynait kumO, mabopaTopus MAaIIFYJIOTIapu TanmaOaHUHT WXKOIAHM
(bUKpIAMHA PUBOXKITAHTHPUO, aHIa U3TaHUIITA HYHAITHPAIH.

bynnaii  Hartwkanapra —JpumMILga, JadbopaTopus — HMIUIAPUHU
peXanalmTUpuIl, TamabaHUHT Ha3apuil Tau€prapauruHyd xamja OJMHTaH
OWIMMIIAPUHU  YYKYPJIAIITUPUIITUPUO Srajiaiira WIXOMIAaHTUPYBUU
MOMUJIIAPHU SIPATHUII, W MAaKCAIUHUHT AHUKJWTH XamJa Taja0aHUHT
MYCTaKWJI HIIJaH OJIaJuraH HaTWKACUTa Y3U JSPUIIUI UMKOHHUSITHHU
XOCHWJI KWJIMII Tajadyiiapu Kyhuiaaaud. YcinyOud KypcaTMaHW Ty3uija Oy
Tajabiap 3bTUOOpTa OJUHIH.

MabiyMKu, MyTaxacCuC  HCTAJIraH amManuil daonusThaa xap Xuj
TypJaru xucoonanapau Oaxapuira Tyrpu kenaau. [IlyHuHr yayH xam
nabopaTopus WIIMHM Oa)kapwiljga XUCOONalUIapHU Kyjaaa Xamja
KOMIBIOTEP/Ia aMaJIra OIIUPUIL UMKOHUATH SIPATHIIMIIH KEPaK.



JlaGoparopus MILIApUHM, YKUTYBUM Ba Tajabanmap HMINTHPOKHIA
OPKUH WOl MaKIuAa YTKA3WIll, MyXOKOoMa KWIMII OWIaH HIIHUA
OaxkapuIra MyJpKaJlJIaHTaH.

JlabopaTopus MalFyJIOTUHU YTKa3WIJA Typyx Tajnabamapunu 3-4
Hadapaan KWIMO, KHYUK TypyxJjapra OViau0, UITHU TAIIKWI KWIHIT XaM
MyMKHUH. SIbHU JapCHUHT Oy Typuaa TajlabalapHUHT XaMKOPJIMKAA
daonuaT kypcatuimud xucobra onuHagud. byHma xap Oup Tanmaba ¥3
VIYHIMHU KymuO, y3apo ajaMallMHyB XOCHJ 3Tuiaau. by »xapaénna
IYCTOHA MyHOcabaTiap MYXUTH acocHjia, y3apo XaMKOpJIMK Ba
OMPOIOPIHNK IOKOPH Jlapakara KyTapHIMIINTra UMKOHUST sIpaTHIIa Iu.

Mynnait kunubd, ngabopartopus HWIIMHU Oa)xxapuil, MabiIyM MaB3y
Oyiinuya  sKyHWid ~ OOCKMY  OYnMOTMHA  KoJIMacaH,TanabaiapHH
TapOMsUTAIIIa XaM MyXUMIHD.

Numayn pacMuiJialirupum TapTuon:

1) Ha3upuii KUCMHUHT KMCKaya MAaTHU KOHCIIEKTIIAIITUPUIIA]IH;

2) amamuii KUCM XaMMa XucoOJjaluiapu Kyjijga Ba KOMIIbIOTEp/a
Oaxxapuiaau, 0y amanuii KUCMIa KypcaTuiaiu;

3) rokopuaaruiap OaxkapwiraHjaH KeHUH J1abopaTopusi MAIIFYJIOTH OJIUO
OopyBuM VKHTYBYM TOMOHMJAH OaxonaHamu. MokoOuii GaxomaHTraH WHII
Kadeapana pyixarra oauHagu. AKC X0Jia HUII MabllyM TapTuOAa KaiTa
Oakapuiaiy.

1-naGopaTopus umu.
Mag3y: Un3uKJ/IHM TeHIJIaMaJIap CHCTEMACHHU TeKIIMPHILL.

JlabopaTopusi MINMHMHI MAKCAJAW: MOJE]I Ba MAaTEMaTUK MOJEIUIAPHU
aHrjam, Oy MOJEJJIapHU Ty3ull, TeKMUpHUIga (oiiganaHuIagurad
JETEPMUHAHTIIAP Ba YJIAPHUHI aCOCHM XOcCcajapu, MaTpULiaiap Ba yiap
ycTHJa aMajlapHu Oakapull MaJlakaJlapuHy ; Oy MacakaJlapHU YU3UKIH
TEHIJlaMajap CUCTEMacHUHM TEKIIMpUIIra Kyjulam OuiaH amMaiuid
MacaJIAJIApHUHT  MOJECJUIAPMHM  TY3HII  XaMJa  YJapHU  C4HIl
KYHUKMAJIAPUHHA XOCUJT KHAJIALLL

JlaGopaTopusi MIIM KHUX03/1apH: Mabpy3a Ba aMajuii MAIFyJOT
KOHCIIEKTJIApU; OJIMH MaTeMaTuka (aHu AapciuK €KW KyJUlaHMalapu,
XUCOOJaIl TEXHUKACH (KOMIIBIOTED).

JlaGopaTtopus nmuHM 0aKapuIl TAPTHOM.

1.Ha3apmuii kucm.

Ha3zapmii kucm makcaam,
1) Mosen Ba MaTeMaTUK MOJICIIAIITUPUII TYITYHYATAPUHYU aHTJIAILL;
2) neTepMHHAHTIAp Ba YJIAPHUHT XOCCATAPUHH YPraHUI;
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3) marpuianap Ba yiap yCTHa aMaUIapHHA OayKapUIITHA OVJIHILL;

4) MaTpUIIAHUHT PAHITHHU Ba TECKAapU MATPUIIAHU TOMHUIIHU YPTraHHIIL;

5) 4YM3MKIM TEHIIaManap cucTeMacuHu ecuuin  ycyuiapu(Kpamep
KouJacu,Teckapu Marpunaiap ycynu, aycc ycymu,)Kopaano-I'aycc
Mo U (UKALIUSUTAIITAaH YCYJIA )HU OUJTHIIL;

6) ymMymMuii KYpUHUIOZArd YWM3WKJIW  TCHIVIAMAlIap CHCTEMAacHHU
TEKIIUPHUIITHU YPTaHMIIL;

7) OUpKUHCIM  YM3UKIM  TEHIJIAMajiap  CUCTEMacd  CYMMHHHU
TEKIIUPUIIHN YPTaHHUIIL.

JHAM Ha3apuil KUCM TajadjapuHu Oakapuiml Y4YyH ycJayOui
KypcaTMma Oepuiira yrammus.

1.Hazapuii KucMm caBoJuiapu:

1) uKTHCOMMI- MaTEMaTUK MOJCIUIAIITUPUIN JEraH/ia HUMaHU
TyImIyHacu3(OA4Auil WKTHUCOIUN MaTEeMaTUK MoOJeiiapra MHUCOI
KEeNTUPUHT, MacajaH, XoM aii¢ caphu MOJIENH Ba X.K.);

2) UKKWHYY, YYMHYH Ba YHJAH FOKOPHU TapTUOIU JI€TePMUHAHTIAp
HUManap?

3) neTepMUHAHTIIAPHUHT aCOCUM XOoccallapy KaHaai?

4) TYpTUHYM Ba yHJAaH IOKOPU TAPTUOJIM JETEPMUHAHTIAP KaHIah
xucoOaHaau?

5) Marpuliayiap ycTuaa amasiap Kanjaan oaxapuiagu?

6) MaTpHUIIAHWHT PaHITH HUMa?

7) aneMeHTap aJMalITupunriap 1ed Humara autuinaau?

8) Teckapu MaTpuIla KaHaau Tonuiaau?

9) Kponekep-Kanemm teopeMacrau Ovracu3Mu?

10) Oupranukna OynmaraH Ba Oupraiaukaa OyiaraH cucTemaiap
KaHJal cucrtemanap?

11) Oupranukna 6ynAran YM3UKIA TEHTIaMaaap CUCTEMACHHU CUHUII
yCyJIJIapuHU Ouacu3mMu?

12) OWpXHMHCAM YW3MKJIW TCHIJIaMajap CHCTEMacH HHMa Ba Y
KaHIail TeKIIUPpUIaIu?

1.Yuwioy ukTucoanii MacajjaHm Kapaiimk. A Ba B  MaxcCyJIOTJIapHU
Unuiad YuKapuul ydyyH 2 TypAaru XoMm aménad Qoimananunaau. butra A
MaxCyJOTHU UIIa0 YMKapHuIl yuyyH 5 Oupauk 1-typ Ba 4 Oupiuk 2-Typ XOoM
ameé capdnanagu,0uTTa B MaxCyJOTHH MIILIA0 YMKApUIL y4yH 3ca, 3 Oupauk 1-
Typ Ba 5 Oupiuk 2-Typ XOM amé unuiatuiaav. 1-typ xom amé 62 Oupnuk, 2-
Typ xoM amé 73 Oupnukaa Oepwiran Oyica, SHr karta (oiima oJMHAAWTaH
UIUIa0 YUKAPHUIIHU PEeKATAMTUPULT YIYH, XOM alli€ capPu MOACIUHU TY3UHT.
Euynm. by ukTHcomuii MacajlaHMHI MaTEMAaTUK MOJECIVHU TY3HII
Makcaauaa X, OwujlaH WNUIad YMKApWIMIIKM Kepak OyiraH A MaxcysoT

MUKIOPUHH, X, OWJIaH 5ca UINUIA0 YMKAPWIIUIIK Kepak OyJiraH B MaxcyJsioT



MUKJIOPUHU Oenruiaiiimk. by xomma 5x, A MaxCyJOTHH WIUIA0 YUKAPHUII YIYH
capuanrad l-typ xom amé€ MHUKIOPUHH, 3X, 3ca B MaxCyJOTHM HIILIA0
YUKApHUII yayH capdiaanrad 1-Typ xom amé MUKIOpUHU Hdomamanan. 5x, +3Xx,
A Ba B MaxCyJOTJIapHH HMIIIA0 YMKapuIl yayH capdiaHaaurad 1-Typ xom amé
x)amu capu MukmopuHN udomamaiinu, Oy xoMm amé dyerapaisanran 6yiamb, 62
OupnuKIa MaBXKynd, AeMak 5x, +3x, =62 TeHrjJamMa Kenud 4ukaad. XyJIau
myHjaai Kb, 2-Typ xom amé cappu yuyH 4x, +5X, =73 TEHIJIaMaHU XOCHJII
ki MyMkuH. HlyHagai kunmo,
5X, +3X, =62

{4xl +5X, =73
WKKJ HOMabJIyMJIU MKKUATA YM3UKIU TEHTJIaMallap CUCTEMACHUHU XOCHI KUJIHK.
By tenrmamanap cucremacu Oepwiran A Ba B MaxcyJloTJapHH UILIa0
yuKapuiiaa, Oepuwirad XoM amé cap@UHMHT MaTeMaThK  MOJICJTUHU
ndomanany.

2. 3-TapTUOJM JeTepMUHAHTIAP.Y IOy

a22a'23
32733

a138‘12
3332

a, a
A=a, +ay +8,,| 121 (1)
a,,8,3

udonara 3-mapmubiu demepmunanm oeliuiady Ba

a,18,,a,5
A= 85185,8,5
3,835,853

OwnaH OeNTWIaHAU. &, Ay, Az, DJIEMEHTIIAD 00Ul _OQUAZOHAIAHU, A, d,,, Ay,

NIeMeHTIap épdamuu_ouazonannu vidonanaiinu. (1) Tenrnukna 2-tapTuOIU
JETEPMUHAHTIIAPHU YHUHT KaTTAIMKIAPW OHJIaH aMaIlTHpPCaK

a'lla'lZa'l?:
a21a22a23 = a1la22a33 + a'21a32a'13 + a‘31a'12a'23 - a13a22a31 - a12a21a33 - a11a23a32 (2)
a‘31a32a33

oynanu.
3. JleTepMHHAHTJAPHUHI acocHii xoccajapu. [leTepMuHaHTIap Kyhdumaru
xoccajlapra ora:

1) nerepMUHAHTHHHT Oapua caTpUJIArd DJJIEMEHTIAPUHU MOC YCTYH
3JIEMEHTJIapy OUJIaH aMaIITUPUIICA, YHUHT KaTTAJIUTH Y3rapMaiu, SbHU

a,,8,,3; a,,8,,85,
8,,8,,8,3| =(3;,85,85,| -
83,835,855  |38,3853



1-mucon. YOy AeTepMUHAHTHUHT KaTTaJIUTH

2 -1 0
1 3 -2|=24-6-0-0+4-0=22
-3 0 4

oynu6, Oy pJeTepMuHAHTAA Oapya caTpjJapuHA MOC YCTyHJIAp OwujaH
aJIMaITHPCAK

2 1 -3
-1 3 0(=24-6+0-0+4-0=22
0 -2 4

Oynanu. byHnaH KYpUHAAUKH, MKKala XOJAa XaM OUp XU KaTTaduK XOCHII
Oynau, 0y OMpUHYM XOCCAHUHT TYFPUIIUTHHH KYpCaTau;

2) JeTepMUHAHTIA WKKHTA caTp(yCTyH)IApUHHUHT YPUHIAPUHU  y3apo
aIMAlITUPWIICA, YHUHI KATTAIATMHUHI MIIOPACU TECKApUCUTra y3rapaiu,
XaKUKaTaH XaMm |- mucoinard JeTepMuHaHTAa |-caTpuHu 3-catpu OuiaH

¥3apo aJIMaIlTUpCcaK

-3 0 4
1 3 -2=0+0-4-24-0+6=-28+6=-22
2 -1 0

O6ymu6, Oy 2-XOCCaHUHT YPUHIIN KAHIUTUHA UCOOTIANIN;
3) ukkuTa Oup Xui carp (YCTYH)JIH ACTEPMHHAHT KaTTaJIUIH HYJIra TCHT;
WKKHUTA caTpu Oup Xuj OYiran qeTepMUHAHTHU XHUCOOIacak

-3 0 4
1 3 -2 |=-36+0+0+36-0-0=0
-3 0 4

Ooynmaau, Oy 3ca 3-XOCCaAaHUHT TYFPUIIUTHHU KYpCaTau;

4) neTepMHHAHTHUHT Oupop carp (YCTYH) HUHT XaMMa 3JIeMEHTIApUHH
M=0 cOHra KynmauTUpwica, yHUHI KaTTAJIUTH 11y M COHTa KyNasau;
XaKMKaTaH XaMm l-xoccajga  KeATHpWUITraH JETePMUHAHTHUHI  2-CaTpu
AJIEMEHTIAPUHU 2 ra KynauTupcak

2 -1 0
2 6 —4|=48-12+0-0+8-0=44
30 4

O0ynuo, OyHnaHn Oy XOCCAHMHT XaM TYFPWINTH KYpUHAIU;
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5) neTepMUHAHTHUHT  WKKUTa carpu (YCTYHH) DJIEMEHTIapH ¥3apo
npornopuroHa (MytaHocu0) Oyiica, yHUHT KaTTaJlUTy HYJIra TEHT;
MUCOJI YUyH

2 -1 1
6 -3 3
0 -2 1

neTepMuHaHT Oepwiran OyincuH. by nerepmunantHuHr 1 Ba 2-caTtpu
AIIEMEHTIIapH ¥3apo MPOIMOPIMOHAN, YHU XUCOOIacak

2 -1 1
6 -3 3|=-6+0-12-0+6+12=0
0 -2 1

0ymu0, Oy aca 5-XOCCaHUHT TYFPHIMTUHU UCOOTIIAN U,

6) JeTepMHUHAHTHHUHI KaTTaJHWTH, OUpop caTpu (YCTYHH) 3JIEMEHTIapUHU
yHTa MOC aireOpanK TYJIIUpyBUYMIIApUra KYIanTUpUO KYIIHUITaHUTa TCHT
1-xoccama KenTUPUITaH MUCOJITHH KapaiMu3:

2 -1 0
1 3 -2
-3 0 4

Oy AeTepMUHAHTHH 3-caTp dJeMeHTIapu Oyiinua iub €3cak

2 -1 0
-1 0 2 0 -

1 3 -2|=-3. -0- +4- = —6+0+28=22
3 -2 1 -2 1 3

30 4

Kenno YnKaau, Oy 3ca 6-XOCCAaHUHT XaM YPHUHIINA SKAHJIUTHHU KypcaTaiu;

7) nmeTtepMUHAHT OHpoOp carTpu (YCTYHH)HUHT Xap OUp 3JIEMEHTH MKKUTA
KyUITyBUMaH ubopar 6yica, y Xonna Oy JeTepMUHAHT UKKUTA JETEPMUHAHT
WUFUHIMCHUTA TSHT OYJaau, SbHU

a‘11 + bl a12a13 alla12a13 bla12a13 .
a‘21 + b2 a'228‘23 = a'21a22a23 + b2a22a23 ’
a31 + bS a32a33 a3la32a33 b3a32a33

yui0y 1eTepMUHAHTHU



2 1 -3
-1 3 0
0 -2 4

Kylyjarnya aJiMalTupamMus:

2 1 -3 2 1 -3 |2 1 -3
-1 3 O|=-1 3 O0|+-1 3 O
-2+2 -1-1 3+ -2 -1 3 2 -1 1

KEMHUHTHU UKKUTa ACTCPMUHAHTHHU XI/ICO6JI8,CElK

2 1 -3

-1 3 0|=18+0-3-18+3-0=0;
-2 -1 3

2 1 -3

-1 3 0|=64+0-3+18+1-0=22;
2 -1 1

1-xoccajaru MHCONJ@aH MabIyMKH, Y 22 Ta TEHI 31U, KEHUHTU HUKKH
JNETEPMUHAHT UMFUHIIMCK XaM 22 ra TeHr 0ynajau,0y 3ca 7-XOCCAaHUHT YPUHIIN
DKAHJIMTMHU KypCaTau;

8) nmeTepMUHAHTHUHT OHpPOp YCTHHHU (caTpH) 3JEMEHTJIapura OOIIKa
YCTUHU(CATPU)HUHT MOC 3JIEMEHTJIAPUHU HCTaJNTraH YMyMUW KymnaiTyBuWra
KYMaWTUPUO KYIINUJICA, YHUHT KaTTAJUTH Y3rapMaiau, s’bHU:

a,,8,,8,5 (all + ﬂ“alz)
A5185,8,3 | = (3-21 + ﬂ“azz)
d,.d,,ad

327733

QD

12 alS

QD

22 a‘23 ’
(a‘Sl + //{'a'SZ) a‘32 a33
Oymaau, MUCOJ YUYH ,

2 -1 0
1 3 -2
-3 0 4

JNETEPMUHAHTHUHT 2-yCTYH JJIEMEHTJIApUHU 2 ra KynautupuO, 1-yCTYHHHHT
MOC 3JIEMEHTIIapura Kymo, Xocui OYran JeTepMUHAHTHU XUCOOJIacaK:



0O -1 0
7 3 -2=0-
-3 0 4

+
~3 4 30 |-3 4

3 -2
0 4

o

7 =2 7 3 |7 -2
‘o-‘ H ‘:28—6:22

Oynaau. by neTepMUHAHTHUHT KATTaNUTrH 1- MUcoima XHCOOIaraHuMu3aeK 22

ra TeHT 314, Oy 3ca §-XOCCAaHUHT XaM TYFPUIIMTHHH KyCaTa lu;
JleTepMUHAHTIIApHUHT XOoccalapuaad (oNmgalaHdIl Ky XoJurapia Kyjai

xucoOmanuiapra oaub kemaau. Yoy MUCOJHUA KapaiMmu3.

2-MHCO.

12314 16536 20537
A=|6157 8268 10268
513 689 126

JE€TEPMUHAHTHUHT KaTTAJIUTUHU XUCOOJIaHT.

Eunm. By nerepmuHanTHH yuOypuak KouJacu OMJIaH XHCOOJaml KYI XOHaJIU
COHJIap OYNTaHIUTH Y4yH aH4ya HOKyJainukiapra oaub kenaau. LIlyHunr yayn
Oy AeTepMHHAHTHM XUCOOJall Y4YyH, YHUHI XoccaiapujaH (oigaraHuiIra
ypuHamMu3. VIKKMHYM caTp 3JE€MEHTJIapuHU -2 Ta Kynautupud, l-carp moc
AJIeMEHTIapura Kymamus, Oy XoJija yily AeTEpMUHAHT XOCUJI Oyaau:.

0 0 1
A=|6157 8268 10268
513 689 126

XOCHJI OYJITaH IeTepMUHAHTHU |- caTp aneMenTiapu Oyitnya €inob, ymoyHu

689 126 513 126

8268 10268 0 6157 10268
513 689

‘ ‘6157 8268‘
+1-

6157 8268
513 689 |(-12)

osaMu3.OXUpPru AETEPMUHAHT 2-caTp dJeMeHTiaapunu (-12) ra kynaitupud 1-
caTp MOC JIEMEHTJIapura Kymuo ymoy HaTHuKara sra 0yaamMus:

6157 8268 |1 0O
513 689| [513 689

‘:1-689—0-513=689.

By MuconmaH KypuHamuKkW, IEeTEPMUHAHTIAPHU XUcCOOJaIIa YHUHT
xoccanapuaad ¢oigamaHuII aH4ya Kylaiaukiapra ojiu0 Keiaau.
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3-TapTHOJIU JeTEPMUHAHTHH OUAZOHANAD YCyu 1ed aTATYBYH yIIOY
ycyJ1 OMJIaH XaM Xuco0J1all MyMKHH:

Qpy Ay Ay | Ayg Ay
Ay dyy Ay | Ay Uy

= Q11095033 + A1pQy303, + A13051A5) — Q3055031 — A110y3d3y) — A1y A33-
Qg1 A3y das | A3y 3y

1-Muconaru 1eTepMUHAHTHU IMaroHan ycyiauaaH doraananud xucobiacak

2 -1 0|2 -1
-1 3 -21 3=24-6+0+0+0+4=22
-3 0 4|-30

oynanu.

4. 45,... n- mapmubau demepmunanmaap xakuoa. Kynruna macanajgapHu
euniga 2 Ba 3-TapTUOIM JETEpMUHAHTIApJAH TalIKapu sHAJa HOKOPH
TapTUOJIM JAETEpMUHAHTIAP XaM yupaiiau. MacanaH, 4-TapTHOIU 1€TEPMUHAHT
yi0y KypuHHIIIa OYIaau:

d,8,,...d,,

KypuHumga Oymamu. byama A, A,,...,A, MOC DPaBUIIAA a,,,a,,...,d,
ANIEMEHTJIAPHUHT aireOpank TYJIAUPYBUMWIAPUIUP. MabiiyMKH, anredpaunk
TYJIIMPYBUMIIAP ALAL- A, JapHUHT  TaptuOnapu  (n—1)O6ynmaau.
JleTepMUHAHTIAPHUHT XaMMa XOCCajlapd N -TapTUOIM JIETEPMUHAHT yUyH XaM
VPUHIIUIUD.

IOkopu TapTHOIU JNETEPMUHAHTIIAPHU xucoObmaniia
JNEeTEPMUHAHTIAPHUHT  6-xoccacunaH  (oiganaHud, yHUHT  TapTUOUHU
nacaitupuil  Ownan 3 €ku  2-TapTHOIM  JI€TepMUHAHTIAapra KeaTHUpuO
xucobnanaau. Macanan, 4-TapTuOnM AETEPMUHAHTHHU |-caTp 3JeMeHTIapu
Oyiinya €iicak ymly KypuHHILIA OYIaau:
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Q
Q

24 a21 a23 a24 a‘21 a22 a24 a‘2l 22 23

a a a
=y v|d3, Qg3 Qg Q|83 gz Qg tdzc|Ay 83, Qg —ay, |83 Az Agg
a a a

44 a41 a43 a‘44 a‘41 a42 a44 a‘41 a‘42 a43

bynnan okopu TapTHOIM, TETEPMUHAHTIAPHUHT XaM KaTTaJIUTH IOKOPUIArura
yxmam xucobmanaau. MacanaH, 6-TapTHONIHM JETEPMUHAHTHUHT KaTTAIATHHU
xucobmam kepak Oyica, yHu Oupop caTpu KM YCTYHH dJIEMEHTIapu Oyhnua
¢inb S-tapTHONM JeTepMHUHAHTIApra, KeWWH V3 HaBOatuaa S-TapTUOIH
JeTepMUHAHATIIAPHU XaM OUpOp caTpu KU YCTYHH JIEMEHTIapH Oyiinua €iuo,
4-TapTHOIU JEeTEpMUHAHTIIApTa KEITUPUIIAJAHN Ba XOKa30.

JleTepMUHAHTIADHUHT  IOKOpUJA KYpcaTWITaH Xoccajapyd XaMma
TApTHOIH JETSPMUHAHTIIAP YIYH XaM TYFPH.

OHIW OKOpH TapTUOIM JETEPMHUHAHTIIAPDHUM  XUCOOJAIra MHUCOI
KapaiMu3. Yoy

2 030
-1 3 2 4
-2 4 0 3
0 211

JIETEPMUHAHTHUHT KaTTAJIATUHU XUCOOJIAHT.
Euum.bepunran  nerepmuHanTHU l-caTp d2neMeHTiiapu  Oyitmya  €iub
XUCOOJIaNMU3:

2 030
3 2 4 -1 2 4 -1 3 4 -1 3 2
-1 3 2 4
=24 0 3-0:-2 0 3+3:-2 4 3-0--2 4 Q=
-2 4 0 3
2 11 0 11 0 21 0 21
0 211

4 0 4 3 -2 3
g ot 1

203 4 3
11 “21 2 1 2 1 0 1

=2(-9+4+16)+3(2+6-16)=22-24=-2.

-2 4
+4. =

JleTepMUHaHTIIapHU XHMcoOdallla yYHUHT Oupop caTpu €KUM YCTyHJIapuia
HYJUTap KYympok Oyica, ymia caTtp €K yCTyH dJeMEHTIapu OViinua €iuno
XUcoOam aHya KyJailIMK KeNTupajau, MacajaH, IOKOpUAard muconja 1-catp
ayieMeHTIapu OVitnua €iMraHuMu3 yuyH, SbHU YHAA 2 Ta HYJ 3J€MEHT OYJraHu
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yuyH 2 Ta 3- TapTHOAM JAETePMHHAHTIAPHU XUCOO7a0 YHMKUIITa XO0XKar
KonManu. byHmait catp €ku ycryHnap Oyimaca AeTEpMUHAHTIAPHUHT 8-
xoccacugan (Qoitnanann6, yHu OyHIail caTpra €KM yCTyHra sra OVyiaauras
KWIKO Y3rapTUpHIl MyMKHH, MUCOJI YYYH yIIOy

1 -2 -5 4
0 3 1 -3
1 -2 2 4
31 -2 1

JNETEPMUHAHTHU XUCOOIAMIMK. ByHUHT yuyH 1-yCTyH 3J1€eMEHTJIapUHU OJIAMH 2
ra KeiuH Moc paBuInga 5 ra, -4 ra kynantupuO, 2,3 Ba 4- yCTyHJIApHUHT MOC
3JIEMEHTIIapura Kymamus, Oy xoJija:

1 0 0 O
3 1 -3
0 3 1 -3
=10 7 O
10 7 O
/7 13 -1
3 7 13 -11

Oynu6, keiimHru 3-TapTUOIM JIETEPMUHAHTHU 2-caTp JJIEMEHTIapu Oyiinya
éncak:

3 1 -3

3
0 7 0 =7-7 =7-(-33+21)=7-(-12)=-84.
7 13 -1

oynanu.

5. Mampuyanap xaxuoa ymymuii mywynuanap. VIKTuconuii cucteMaiapHU
MOJICJUTAINTHPHUIIIA MAmpuuaiap anzedpacu JA€TaH TyINIyHYa MYyXUM
axaMusATra sra . PexanamTupuin MyaMMoJapu, sSUIMMA MaxcyJoT, )KaMd MEXHAT
cappu, HapXHU aHUKJIANl KaOW Macajajiap Xamjia ylapja KOMIbIOTepIapHH
KYJUIalll MaTpuliaigap ajreopacuHu Kapamira oaud kenaau.Mnmad yukapuiiHu
peKAIAMTUPUIL,  MOJAMN  WNUIA0  YMKApUIN  OpacHJard  MaBXyJ]
Oormanumnapau  udomanamga Ba  OomKaidapjaa, MabiIyM Japaxajia
TapTUONaHrad ax0opoTiap CUCTEMacura acociaHra Oynumu Jo3uM. by
TapTUONaHTaH ax0opoTiap CHUCTEMacu MyailsH KaJBaulap KYypUHHININAA
udonananran 6ynamu. Mucon YpHUIa MOJIUM UIIA0 YUKAPHUII TapMOKJIapH
opacuaard y3apo OOFJIMKIUK axOopoTiiapu CHCTEMacHHM Kapainuk. Miiabd
YUKapuIl S5 Ta (MacalaH, MallMHACO3IHUK, SJEKTPOIHEPTHS, METal, KyMHp,
pe3rHa niutad YMKapHIl caHoaTIapu) TapMOKIaH ubopar OyicuH. bynna ynap
opacuaaru y3apo OOFIuKIMK 1-xaaBain Ouian udoaaiaHCUH.
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1-xagBan.

Tapmok- |1 2 3 4 5
Jap

1 a11 alZ a13 a14 a15
2 a21 a22 a23 a24 a25
3 a31 a32 a33 a34 a35
4 41 42 Ays 44 Ays
5 a51 a52 a53 54 a55

by xxanBamnna a; (i, ] =1234,5) nmap OwiaH, i-TapMOKHUHT j- TApMOKKa
eTka3ud Oepaaurad (TabMUHJIANINWTAH) MaxCyJIOTH MHKIOpPU O€IrWIIaHTaH,
9YHOHYH, @, ., a,, - a, Jap 2-TADMOKHMHI MOC paBHUIINA XaMma
TapMOKJIAPTa; a, , a,, - @, J1apP 3Ca 3-TapMOKHMHI MOC PaBHIJa Xamma
TapMOKJIapra €Tka3u0 Oepajuran MaxcyJioT/iapd MUKIOPHHH OWIUPANIH. a,,,
a,, Jlap MOC paBumIa 2,3-TapMOKJIAPHUHT Y3 OXTHEKIapUra caphpuHu
udoaananu.

Oxopuparura yxmam  unooiad  4MKapuil — ME30HH — (HOpMacHu)
ax0opoTiapyu cucTeMacura COHJIM MHcCOJ Kapainuk. Kopxona 3 Typaaru xom

amé unuiatud 4 Xwijgard MaxcyJioT Muuiad Yyukapaaurad OyicuH, OyHAa XOM
amé capdu HOpMacH cucTemMacu 2-xajaBaj Ouiian Oepuiral OYJICHH.

2-)xaiBal.
Xom MaxcynoTtinap
aménap 1 2 3 4
1 2 3 2 0
2 4 0 3 5
3 3 5 2 4

2-xanBanga Macajal, |-Typaarm XxoM ameé€ cap@u HOpMach MOC paBHUIIIA
1,2,3,4-xunmaru MaxcysioTiaap umrad ynkapum yayH 2,3,2,0 6Ymanm.

1 Ba 2 xajgBainap, MareMaTHKaJa YypraHWJaguraH Marpulajiap
TYIIYHYaCUHUHT ~ MHUCOJUIapu  Oymaomanmu.  Martpunanap  UKTHUCOIUU
U3JIAaHUIIUTApJa KeHT KYJJIaHWIMOK/AA, XyCycaH, yiap/aH (oiinamaHuml uiuiao
YUKAPUIITHU ~ PEXATAMTUPUIITHN  OCOHJIAIITUPUO,  MEXHAT  cappuHU
KamMalWTUpagu, XamJa pEeKaHUHT Xap XWI BapUaHTIAPUHU  TY3HUILIHH
uxyamyamitupaayd. byHpaH Tamkapu Xap XWI MKTUCOAUMM KypcaTKu4iap
opacujard OOFIHMKIMKHUA TEKIIUPUIIHA OCOHJAITHpaau. by xomatiap
MaTpHUIATaApHU YMYMHM X0JI1a Kapamira oiu0 Kejnaau.

1-tabpud. m Ta caTpiu Ba n Ta YCTYHJU TYFpu Oypuakium M-N Ta
AJIIEMEHT/IaH TY3WJITaH >KaBajl
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mxn yiuamau  mampuya — JeHWIAIN. A MaTpullaHK  KHCKada

(a;) (i=1..m, j=1..n) Ounan xam Oenrunam MyMKMH. Marpunanapzaa catpiap

COHHU YCTYHJIap COHHUTa TeHT OYyica, OyHIal MaTpuiagap KBajapar MaTpuua 1eo
aTayaJu.

Xap Oup n TapTHOIM KBaApaT MATPUIlA YIyH YHUHT JJIEMCHTIApHUIaH
TY3WITaH OJemepMUHAHmHY Xucobjialll MyMKHUH, Oy JeTepMUHAHTTa A
MaTPHUILIAHUHT Qemepmunanmu neiinnany Ba det A ku |Al OunaH OeNrHIaHaIn.

det A=0 O¥ica, A Marpuiara maxcyc mampuua, det A= 00¥Vica, maxcycmac
mampuya nevuvnaayu. Ksagpar MaTpumaHuHr @ a,,,a,,,...,a,, JJIEMEHTIAp

JKOWJAITaH JMaroHalnu Oowl _ ouazouman, a,,,a,,,,...,a, DJIEMEHTIapu

JKOWJIaIraH IOUaroHalW époamyuu ouazonan nevunnand. bom muaroHaigaru
anementinap Oman dapkiau Oomika Oapya snemeHTiIapu 0 ra TEHr KBajpaT
MaTpuLa Quazonan mampuya_ nevvinanan.Macanas,

5 0 0 O

0 -3 0 O
A=

0O 0 2 O

0O 0 0 -1

MaTpulla AMaroHan matpunaaup. uaronanmgaru 6apua syneMeHTIapu 1 ra TeHT
JIAArOHAJI MaTPULIA OUPAUK Mampuua Nevinunaay Ba

10...0

01
E:

00---1

Ownad OenruaaHaIy.
®dakar 6uTTa catpian ubopar (a, a,, a, a, ) MaTpHIara caTp MaTpuia

nevinnanu. dakat OUTTa YCTyHTa Ara

MaTpuliara yeTyH MaTpuiia 1ed atanaiu.
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bapua snementnapu 0 napaan ubopat Oynran Marpuiara HyJ MaTpuua
nernnanay Ba O Owiiad OenrniaHa u.
A maTpuliara Kyiuaard MaTpuiiaHd MOC KYHHWIII MyMKHH:

8,18, - a
AT = | Q128 8y |

ml

By maTpunianuHr xap Oup catpu 4 MaTpHUIAHUHT YHT'a MOC YCTYHUJIaH HOOpaT.
A" maTpullaHu 4 MaTpuiiara HucOaTaH TPAHCIOHMPJIAHTAH JCHIIaIN.

A= (aij) Ba B= (bij) (i=1m, j=1n) MaTpUUAJAPHUHI MOC DJIEMEHTJIApHU
a; =b; TeHr O6ynca, Oynnaii MATPUIAIAD TEHT ICHUIAIN.

6. Mampuuanap ycmuoa amannap. MaTpullaJlapHd KYIIWII, COHTa
KYTIaUTUPUII Ba OUp-Oupura KymanTUPHIL MyMKHH.

bup xun ymuammm A=(a;)Ba B=(b;) (i =1m, j =1n) MarpuuATAPHUHT

AMFMHANCH 1e0, DIEMEHTIIApU C; = a; +b; paBHIINa aHUKJIAHAJUTaH yYHHYH
C =(cy) marpuuara adtunanu. Papmanku, C MaTpMLAHUHT YIIYaMU OJIAMHIH
MaTpHUIAApHUHT YirdyamMu Ousian oup xun O0ynanu. Macanas:

1 2 0 01 3
A=[3 1-1 ea B=|-24 2
0 4 5 5 0 4

MaTpulagap WAFUHINCH

140 2+1 0+3 13 3
A+B=|3-2 1+4-1+2 |=|1 5 1 |=C
0+5 4+0 5+4 5 4 9

Oynaau. MaTpumanapHu KYIIUII aMaiyd KyWujaard VpuH ajdMallTHpPUIN Ba
rypyxJjaul Xxoccajapura 3ra, SbHU

A+B=B+A (A+B)+C=A+(B+C).

Martpunanapuu Kymumaa Oupop MarpunaraO MaTpUIIAHM KYIIWII OAATIard
COHJIAPHU KYIIMIIZAArd HYJ COHU POJIMHU YHHAUAU, SBHU

A+O=A
MacallaH,
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A MaTpuliaHd A COHra KynauTupuil Je0 YHUHT XaMMa 3JIeMEHTJIApUHU
11y COHra KYMauTUPHUIITa anTWIAAN, IbHU

a'll a12 a13 ﬁ“all lalZ ﬂalS

A=A a, a, a,|=|Aa, Aa,, Aa,
a31 a32 a33 /13.31 ﬂ“a32 2.333

MacCaJlaH,

N W N

0
1
6

>
I
ga b~ w

-3 2 0 -9 6 0
MaTpUIIaHU A = 3 ra KymauTupcax, AA=3-| 4 3 1 |=|12 9 3| Oynaau.
5 2 6 15 6 12

MmxK  ymuamm A= (a;)Marpunannar - KxN o Yowammu B =(b;)
marpunara, Kymarmacu a6 MXN ymuamum myspai C = (c;) MaTrpunara
aWTUIAUKH YHHHI C;OJIEMEHTH A MaTpHIA | -catpu >1eMeHTIapHHU B
MaTpyla j-yCTYHMHHHI MOC DJJEMEHTIIapura KynaluTmanapu WUFUHINCUTA
TEHT, TbHU:

Cj = auby; +a;,b,; +...+a by

Marpunanap kymaiitmacu C=AB Ounan OenrunaHaau. Jlemak,
MaTpULATAPHU KYTTAUTUPUIIT YUyH OUPUHYM KYNAaUTyBUMHUHT YCTYHJIAPU COHH,
2- KYNMaWTyBUMHUHT caTpiapd COHMra TeHr Oynuimm Tanad xuiauHamu. [y
cababnu, yMmymaH AB = BA.

1-muconn.

2 7
1 0 2 3

0 2
A=|14-3 1 0|Ba B=

5 4
2 5 31

6 0

MaTpuianap 6epuirad. A Ba B mMarpuuanapHu KyHnalTHUPUHT.
Evyw. bupuHuy MaTpuL@aHUHT YCTYHJIAp COHM, UKKMHYM MAaTPULIAHWHT
caTpjap COHMra TEHT, IIYHUHT Y4yH Oy MaTpuLajJapHu KyIalTUPUII MyMKUH:
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102 3% "] (12400425436 1.7+0-2+2-443.0
AB=|4-3 1 0 -g j =4-2+(-3)-0+1:5+0-6 4-7+(-3)-2+1-4+0-0 |=
253 1), | (2245:0435+1.6  2.7+5:243:4+1.0
30 15
=113 26|
25 36

MartpunanapHu KynauTupui ymoy
A-(BC)=(AB)-C

rypyxJjam xamja

(A+B)-C=AC+BC

TAKCHUMOT XO0CcCacura ara. MacanaH,
2
2 3 4 ~1 2
A= , B=[3 4| C=
5 6 -4 5 0 -3

oyncuH. by xonna

= w o

(~1)+2 :2+2-(-3)
oon(; LAJe 40 R e, ety
(230 e )

Duau (AB)-C KYmaWTUPHUIIHU GaXkapaMmus:

G A6
0 -3) (14 46) 0 -3
(BEhas, mavta) (2 u)

|22 %)

Mynnait kumuo,
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A-(BC)=(AB)-C

xocca YpuHimm 6ynaan. DHIU TAKCUMOT XOCCACHHH KapalMu3:

-1 2 -2 2 -3
1 4 -3
A= , B={3 -2 0}, C=0 4
0 2-1
1 -2

oyscuH. OJUH TaKCUMOT XOCCACUHUHT Yall TOMOHUHU
(A+B)-C

XUCOOJIaNMU3:

2 2 -3
14-3) (-1 2 -2 0 6 -5 -5 34
(A+B)-C= + 10 4|= 10 4= :
02-1J\8 -2 0))|, ] 8o-1) " |5 -7

YHur tomoHun

-3

2 -3 2
-1 2 -2 -1 19 -4 15
0 4 |+ 40 4 |= + =
3 -2 0 -1 10 6 -17
1 -2 1 -2

1 4 -3
AC +BC = .
[0 2 —J

oynanu.
[ynaait kumumo,

(A+B)-C=AC+BC

TEHIJIMK YPUHIU Oyaau.

Wcranran kBagpaT maTpuina A HU Moc Oupiuk E Marpuuara

KynauTuprasaa
AE =EA=A

TEHTJIMK YpUHIN OYnaau, MacaiaH

19
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2 1 0)(1 00 2:1+1-0+0-0 2-0+1-1+0-0 2-0+1-0+0-1
A=|-1 2 3|0 1 0|=| -1-1+2-0+3-0 ~-1-0+2-1+3-0  -1.0+2:0+3-1
-3 0 -2){0 0 1) (-3140-0+0-(-2) -3-0+0:1+(-2)-0 3-0+0-0+(-2)-1
2 1 0
=|-1 2 3
-3 0 -2

Xynau mryHra yxmam EA= A TEHIJIMKHU XaM TeKIIUpHO KYpUIl MyMKUH
(OyHU OGakapuITHU YKYBUNTA XaBOJIA KHJIAMU3 ).

I.Mampuyanunz pancu. A mxn YI4oBIW maTpuiaga k carp Ba k Ta
YCTYHUHHM axxpaTamu3, OyHJa, k,m Ba n COHJapJaH KAYUK €KU YJIapHUHT
KMYWTUTA TEHT OYIUIIM MYyMKUH. AJKpaTWiIraH caTp Ba YCTYHJIADHUHT
KECUIIYBHJIa XOCUI OynraH k -TapTUOIM JE€TEpMUHAHTIA A Mampuuanune k-
mapmuoau MUHOPU Oetiu1aou.

Tavpugp. A matpunanvar 0 naH Qapkiu MUHOpPJIAPUHHUHI 3HT FOKOpPU
TapTUOUra A Mampuyanunz panu Neivnaad. A MAaTPULAHUHT PAHTH rangA
¢ku r(A) OmnaH OeNlrHIaHaIH.

Marpuna  panruHm  OeBocuTa  XMcoOyamia Kyl COHJAru
JNeTePMUHAHTIIApHU XucoOmamra Tyrpu kenaau.  Kyilmparm amasiapaax
¢oiinanann0 MaTpula paHTMHY XUcoOa Kyaaipok. MaTtpunaza:

1) dakar 0 mapaan udopar carpu (YyCTYHU)HH YUHPHIIJIAH;

2) uKKuTa catp (YCTYH)HUHT YPUHIAPUHH aIMalITUPHILIAH;

3) Oupop carp (YCTyH)HUHT »dJEMEHTIapuHU Oupop A=0 CoOHra
Kynaitupuo, 6omika catp (yCTyH) MOC 3J€eMEHTIapyra KyIIHILJIaH;

4) MaTpuIlaHu TPAHCIOHUPJIAIJAH, YHUHT paHTu Y3rapmaiiau. by
amajiapra ofaT/aa J1eMeHmap aimMauimupuuiiap Neiuiaam.

1-mucomn.
3 21 -3 -1
2-1-1 0 3
A:
4 5 2 -6 -5
1-4-2 3 7

MaTpUIIAHUHT PAHTUHU XUCOOJIaHT.

Euuw. A MaTpUIIAHWHT PAHTUHU XUCOOJAIl YYyH DJJIEMEHTap
anMamTupunuiapaad ¢ongananamu3. bupuaun catp sJIeMEHTIApUHA UKKUHYH
caTp DdJeMEHTJIapura, OWPWUHYM caTp OAJIEMEHTJIapuHu (—2)ra KymanTtupuo,
YUUHYM caTp 3JEMEHTIIapura, XamJa YYMHYU caTp SJIEMEHTIIAPUHHU TYPTUHUYHU
caTp dJIEeMHTJIapura Kymuo KyWuaaru MaTpUIlaHu XOCUIT KHJIaMU3:
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3 21 -3 -1
510 -3 2
-21 0 0 -3
510 -3 2

Keitunrn wmatpunaga 2-catpuu (—1) ra kymaTtupu® TYpPTHHYM caTpura
KYIICaK

3 21 -3 -1
510 -3

-21 0 0 -3
000 0 O

Martpuiia Xxocuia oynaau. by marpunana

3 21
510
-210

TCHT.

-2

:‘ 5 1Jl =5+2=7#0 Oyau6, TYypTUHYM TapTuOIM MuHOpaap 0 ra

[ynaait kKunuo, OepuiiraH MaTPULIAHUHT PAHTH 3 Ta TEHT.

8.Teckapu mampuya eéa ynu monuwi. A KBaapaT MaTpulla Y4yH
AB =BA=EOupiauk wmatpuiia Oynca, B KBaapaT Marpulla A Marpuiiara
meckapu_mampuya nevivany. Onaraa, A Mmarpuiiara Teckapu martpuia A~
OwiaH OenruaaHaau.

Teopema: A KBaapar MaTpuua TeCKapH MAaTpuUuara j3ra Oyjauinm
YUYYH A MaTpunaHuHr aerepmMuHaHTa (0 nan dapkiau O0yauimm 3apyp Ba
erapauaup. (by Teopemanu nc6oTcu3 KEATUPIUK, YHUHT UCOOTUHU KEHTPOK
JACTypJIM KypcliapJiaH Tonuin MyMKuH, macanad, B.E.Illuelinep Ba Oomkanap.
«Onmit MaTeMaTHKa Kucka Kypen» 1tom. T. Yiurysun. 1985. 407 6.)

A KkBagpar Matpuua yuyyH det A= 0 Oyiica , yHra Teckapu OyJjraH siroHa
MaTpuia A~ MaBXy.

1 A11 AZl'“Anl
A=t Bz Feh
Aln A2n“ Ann
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Gopmyna Ounan Tonuiaaau. Bynma A;MOC paBuIIia a; OSJIEMEHTIAPHUHT

anredpank TYJIIUPyBUMIapH Ba A = det A.
Teckapu MaTpHIIAHN TOIHIITA MUCOJT KapaiMmu3.
1-mucoin. Ymoby

1
A=|1
1

w N
O b~

MaTpuliiara TeCKapu MaTpHUIlaHW TOIHHT.
Eunm. OnguH A MaTpULIAHWHT JETEPMUHAHTUHU XUCOOIaMU3;

>

Il
= = =
w N e

1
4=18+4+3-2-12-9=2=0.
9

FOkopunaru Teopemara acocaH TECKapu MaTpULla MaBXKyl, YyHKH
A=2=%0

SBHU OCpWIITaH MaTpHUIla MaxCycMac MaTpHIAAup. A~ HH TONHUII Y4yH A
MaTpHIla XaMMa 3JIEMEHTIIAPUHUHT areOpauK TYIAUPYBUMIAPUHNA TOTIAMU3:

a<P Aos A=t e Al Ao Ao Yoss a -l Yos
39 9 Ry R 39 g
A_11_2A3_1 1_, A3—11—3A3—11—1
S < A O A
Teckapu MaTpULIaHH TOIHILI
1A11 A21 A3l
A_1:Z A, Ap Ay
As A A
dbopmynacura acoca
6 -6 2 3 -3 1
Alzé -5 8 -3|=|-25 4 -15

1 -2 1 05 -1 05

OVmagu. A™ Teckapy MaTPUIAHWHT TYFPH TOMMITaHIUTHHH
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AAT=ATA=E

TEHIJIMKHUHT Oa)KapWINIIK OWJIaH TeKIUPUO KYPUILl MyMKHH, XaKUKaTaH Xam,

111 3 -3 1
AA"' =1 2 4||-25 4 -15|=
139 05 -1 05

1-3+1-(-25)+1.05 1-(-3)+1-4+1-(-1) 1.1+1-(-15)+1-05) (1 0 O
=|1.3+2-(-25)+4.05 1-(-3)+2-4+4-(-1) 1.1+2-(-15)+4-05(=|0 1 0
1-3+3:(-25)+9-05 1-(-3)+3-4+9-(-1) 1.1+3-(-15)+9-05) |0 0 1

SbHU AA™ =E OUpPJIUK MaTpuIla XOCHI OViaau, 0y A™ Teckapu MaTpUIIAaHHHT
TYFPU TOMWITAHJIUTUHUA UCOOTIAN TN,
9. Yn3ukJu TeHIJIaMajlaMajiap CHCTeMAacH XaKu/1a TyuryH4yaJjaap.

Manymku, Oup Hewya TeHIJIamManap Ouprajvkaa Kapajica, yJapra
TEHIJIaMaJiap CUCTEMAacH JeHuIIau.

Tenrnamanap cucremacujard xamMma TeHIamanap 9u3ukid (1-
napaxanu) Oyica, OyHail TeHrjIaMagap CUCTEMAacura YM3MKJIM TeHIJaMasap
CHUCTEMAacH JAcUnIagu.

Tenrnamanap cucreMacuaard HOMabIyMjap YpHHTa MablyM COHJIAp
MaXMyHHU KYWraHja, CACTEMaHUHT XaMMa TeHTJIaMajiaph alHusATra anjaHca,
OyHImal COHJIap MaXMyWra TEHTJIaMajap CHCTCMACHHHHT eYuMHU (HJLIN3H)
nevinnanu. byHpail connmap Maxkmyu OuTTa Oysica, TEHIVIamanap CUCTEMAacH
SIrOHAa eyuMmra sra O0ynaub, Oy cucTeMa aHUKJIAHTaH (TaiMH, MyaiisiH) 11e€0
aTayany Ba Oy TeHrjIamasiap cucTeMacu Oumpraamkaa nevinnaau. bupramvkna
Oynran cuctema OuTTafaH Kym eunmra dsra Oynca, OyHAall cucTeMa aHUK
Oyamaran cucrema JcHuiain.

bupranukna Oynran TeHrnamaigap CUCTEMacd OUp XMW edumiiap
MakxmyHra sra 0yica, OyHnail cuctemManap IKBUBAJIEHT JICHIIIaIu.

Tenrnamanap cucremacu Oupopra XaMm eummra sra Oyiamaca, OyHman
cucreMara Ouprajaukaa 0OyJaMarad cucreMa aciuiaam.

bepunran TeHrnamanmap CUCTeMacHHUHT OupopTta TeHriamacuHu Omax
bapxyin coHra kymatupud, OOIIKa TEHIJIamMacura XaaMa-xaJ KYIIWil OWIaH
XocHJ1 Oyiran cuctema Oepuiiral cuctemara 3KBUBaJeHT Oynaau (0y xoccaaaH
KeJrycuaa kKym Qoiiiananuianm).

@daH Ba TEXHUKAHUHI Ky coxajgapuaa OYAraHuJeK, UKTUCOIAUETHUHT
XaM Ky MacaJaJlapuHUHT MaTeMaTUK MOJe/UIapu YHM3WKIW TEHIJIamanap
CUCTEMacH opKaJii ndoanaHaiu.

Uu3ukiin TeHrjaMajgap CUCTEMAaCHHHU TY3WINTa UKTHUCOIUETIAH MHCOJ
Kapaimus.

1-mucon. KopxoHa y4 xungaru Xom ami€Hu WIUIATHO yd4 TypJaru
MaxcysnoT wunuiad uywukapagu. Mmmad yukapuin XapakTepucTukamapu -
JKaJBayia OepuIIraH.
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1-xaaBai.

Xom amé |MaxcymoT Typaapu OViinua XoM amié |XoM ami€ 3axupacu
XUJIapU capduapu
1 2 3
1 5 12 7 2000
2 10 6 8 1660
3 9 11 4 2070

bepunran xom amé 3axupacMHH HWIUIATHO, MaxCyJoT Typiapu
Oyiinua unuIad YMKApUII XQKMIUHN aHUKJIaHT.
Eunnr: Mmmab yukapuimuiny kepak OyiaraH MaxcyjaoTiap XaKMUHU
MOC paBUIIAA X1, Xp, X3 JIap Owiian OenrwiaiiMus. 1-Typ maxcynorra, 1-xui xom
ameé, OuTracu yuyyH cappu 5 Oupiuk OyAranmuru yuyyH 5x; 1-Typ Maxcyniot
UIUIad YMKApUIl y4yH KeTraH |-xui XoM améHuHr cappuHu Ouiaupay.
Xynau myHaail 2,3-Typ MaxcyloTIapHH HIIad YUKapuIl y4yH KeTraH |-xui
xoM amé capduapu moc paBumna 12x,, 7x3 OYyauO, YHMHI Yy4yyH KyWHIarua
TEHIJIamMa YpuHIM Oynaau: 5x;+12x,+7x3=2000. FOxopuaarura yxmam 2,3-Xui
XOM alé€nap yuyH
10x,+6X,+8Xx35= 1660
Ox1+11x,+4x3=2070
TEeHIJIamMayiap Xocun Oynamu. [lemak, Macana mapmiapuaa KyWuaara yd
HOMAbJIyMJIM y4YTa YN3UKJINA TEHIJIaMaJIap CUCTEMACUHU XOCUII KUJIaMU3:
5x1+12x,+7x3=2000
10x1+6x,+8x3=1660
9x1+11x,+4x3=2070

by MacamaHvHT mMamemamuk mooenu yu HOMAbAYMIAU YUmMa YU3UKIU
menzcnamanap cucmemacunadn uoopar Oynau. by macana ednmu, YM3UKIU
TEeHrjJaMajap CUCTEMAaCHMHUHI €UYMMMHM TOMUII OWJIaH Xaj 3Twiaau. byHnai
TEHIrJIaMallap CUCTEMACUHU €YUIITHU YMYMUH X0JIJ1a KapaMus3.

10.Yuszuknu menznamanap cucmemacunu Kpamep ycynu(kouodacu)
ounan euuu.
Uu3uKayM TeHrjiaMajgap CUCTEMAaCMHUHT E€YUMHHHM TOMNMUIIHU OJIIUH HWKKHU
HOMABJIYMJTH UKKWTA YA3UKIU TCHIJIaMalap CUCTEMAcH y4yH Kapaimus. Yoy
WKKA HOMabJIYMJIU UKKUTA YA3UKJIU TCHIJIaMallap CUCTeMacH

{allx +a,y = bl
Ay X+a,Y = bz
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naH, OMpUHYM TEHTJIAMaHW a,, Ta, UKKWHYM TeHTJaMaHd —a,, ra XaaMa-xaju
KYIMaTUpamMu3 Ba XOCUJI OYJIraH TeHrjaaMajJapHu KylllaMHu3, HaTHKaja

(anazz —aya, )X = b1a22 - b2a12 (l)

TEHIJIamMa Xocui Oynaau. XyIau IIyHra yxmam, |-TeHrjmamMmanu — —a,, ra, 2-
TEHIJIAMaHW a,, ra XaaMa-xaja KynautupuO, Xocuia OyJraH TeHIJIamMallapHU
KY1nO ymoOyHU XOCHIT KAJTaMU3:

(auazz —aa, )y = bzall - b1a21 (2)

b.

1
b2 a22

a‘:I.l a12

21 a22

(anazz - a21a12) = ) bla22 - b2a12 =

OynraHu y4yH, Kydujaaru OenruianuiapHd KUpUTHO

bl a12
b2 a22

a a
A= |1 12, Alz ,Azz

a21 a22
(1)Ba (2) TeHrIUKIAPHA
AX=A,, AY=A,

KypuHUILIa €31l MyMKHH. ByHan A =0 0yica,

2
A A

Oynaau, €K1 IeTepMUHAHTIIAp OPKaIH €3CaK

bl a12 a11 bl
X = b2 a22 ’ — aZl b2 )

a11 alZ a11 a12

a21 a22 a'21 a'22

by dopmynanapra Kpamep dopmyaanapu neiunanu, OyHna A, €paamyu
JNETePMUHAHT A JETepPMUHAHTHUHI OMPUHYM YCTYHHHM 0301 XaJuiap OuiaH,
A, 7a 5ca UWKKMHYM YCTYH 0307 Xaajgap OwujaH ajaMaluTupuiagu. A
JeTepMUHAHTIa TEHIJIamMallap CHCTEMAaCUHUHT JeTepMUHAHTH JIeHUIa Iu.
lynnait xkunub, OepwiraH 4YW3WKIW TEHIJIaMalap CHUCTEeMACHHUHT
nerepmuHaHT 0 qaH gapkiau Oyica, cucreMa sroHa edumra 3ra 0ynaau.
OHIYM CHCTEMaHUHT JeTepMUHaHTH O Ta TEHT, ShHU
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A=ay,a,, —a,3, =0 éu a,a,, =a,a,

oyncun. by  xonna l-TeHrIaMaHuHr  HOMABJIyMJIApU  OJIAUIAru
K03 GUIUEHTIIApH 2-TeHIJJaMaHUHT HOMabJIyMJIApU oJIAuAaru
KO3 puIMEHTIIapUura MNpPONOPLUOHAIAND. XaKUKaTaH, KOd(QQUIMEHTIapIaH

. a
Oupu, MacanaH a,, HoiaaH Qapkiu OYyicuH 1ed a—”:ﬁ Ownan Oenruiacax,
11

OyHIaH a,, =Aa, Oymanu. Y xonga a,a,, =a,,d,, TEHIJIUKIaH
a,a,, = Aa,,8,, 0ynmuob, a,, =Aa, Keaub uukamu. bymapHum xwucobra omuo0,
Oepuiiral CUCTEeMaHu
{allx ta,y = bl (3)
/I(allx +a; y) = bz

KYpUHUIIIA E3UII MyMKUH. OyHJ1a UKKUTA XYCYCHH X0 OYJIUIIN MyMKHH:

1) wukkama A, Ba A, gerepmuHaHTiap (0 TrTa TeHr, SAbHU
A, =ba,, —-b,a,=0, A,=b,a,—ba, =0 OyHaaH b, =Ab , YyHKH a,, = Aa,,.
by xonpa a,, a,,, b, conmap a, a,, b, coHIapra mponopuuoHain 0yiuo,
OepuiraH TeHIrIamMaiap CUCTeMacH ymly KypuHuiiga Oyianau:

{anx +a,y= bl
/I(anx Ta, y) = /Ib1

[ynpaii  Kuianb, CUCTEMAaHWMHTI WKKUHYM  TEHIJIAMacu, OWpUHYH
TEHIJIAMACH/IaH YHUHT HMKKaJla KUCMUHU A Ta KymauTupuin OWIaH XOCHII
KWIMHAHU, IbHU Y | -TeHrIaMaHuHT HaTKacuaup. by xonna 6epuiiran cuctema
YeKCH3 Ky euumiap Tymiamura sra Oymaau. Macaman, y Ta uXTUEpUI

KuimaTiap OepuO, X HHHT TETUILIM KHAMATHHH X = @Temm/m;{a}l
11

TOMAMMU3.

2) A,Ba A, IeTepMHUHAHTIApAaH Xe4 Oynmaranaa ourracu 0 naH dapkiy,
MacaJaH,

A, =b,a,-ba, =0 Oyncun. VY xomnma b,a,=ba, OYmamu, nemak
b, = Ab, .

oy xomma (3) cucremazaH Mabiaym Oymaauku, A(a,x+a,y)=b,  TeHrIama
OupuH4M a,,Xx+a,y=b, TeHrnmamara Kapama-kKapumgup. Jlemak, Oepuiraxn
CHCTEMa €4MMTra 3ra 3Mac, ShHU OUpraIuKia SMac.

OHAM y4 HOMAbJIyMJIH Y4Ta TEHIJIaMallap CUCTEMAacHHU Kapaimus:

A, X +a,X; +a;5X; = bl
Ay Xy 85X, + 85X = bz (4)
A1 X; +85,X, + 833X = b3
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TEHTJIaManap cucreMacu Oepwiran OyncuH. by cucremMa HoMmabaymapu
ko3 bunreHTIapu1aH

a,,8,,8,3
A =18,,85,8y,
A3,85,d53

JNETCPMUHAHT Ty3amm3, OyHra (4) cucmemanunz demepmunanmu EKu
aHUKJIOBUMCH Aeumnanu. A =00yica, (4) cuctema aroHa

X=—" Xy =", Xg=—— (5)

eyumMra 3ra 0ynaau, OyHiaa

bla12a13 a11b1a13 allalzbl
AX, = bzazzazs VAX, = a21b2a23 ,AXg = azlazzbz
bgagzass a31b3a33 aslaszbs

(5) ¢opmymara XxaM  UKKM ~ HOMabJIyMJIM  HWKKUTa  TCHIJIamaliap

cucremacuaarunexk Kpamep ¢popmynanapu oeiiunaou. Kpamep popmynanapu

N HOMABJIyMJIH N Ta TEHTJIaMaJlap CHCTEMAcH YIyH XaM yMYMJIAIITHPHIIAIH.
DHAU MHUCOJUIAp KapanuMu3.

1-Mucomn. Yoy

{32,))((11;2(2:1% TECHIJ1aMaJlap CUCTEMAaCUHHU CYUHT .

Eyuw. by cucteMaHUHT J€TEPMUHAHTH

2-3

A=l3 4

‘:2-1—(—3)-3=2+9=11¢0-

Jlemak, Oepuiiran TeHrjaMasnap CUCTEMACH SITOHA €4MMIa ra.

2 1

Axlz‘i8 _13‘:1+18-3:55, Ax2=‘3 1g=36-3=33.
AX, 55 AX, 33
Iyana kuamob, X, =——~="=5Xx, =—2%=—=3,
yHAGH K A1 A 1

2-mucoil. Yoy
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2X,+3X, +4X; +2X, =3
X, 42X, +2X3 + X, =2
2%, +3X, +4X; + X, =-1
X, +4X, +3X; +2X, =5

TEHIJIAMaJIap CUCTEMACUHU CUYMHT.

Euuw. CucremMa JeTEpMUHAHTHMHHM Ty3uO, YHUHI YYHUHYM CaTpH
aneMeHTIapuHi (-1)ra kynaiitupu6, 1- catp Moc saemMeHTIapura Kymuo, XOCHII
Oynran neTepMUHAHTHU 1-caTp snemMeHTIapu Oyiinya EHnd KyHuAaruHu XOCHUI
KHAJIaMU3:

3 4 2 0
2 2 1| |1 _ 1+4
34 1|72 =1-(-1)
4 3 2 1

L
wWaDN

2
3
4

2 00 1
1 2 2 1
A=15 341
1 4 3 2

Oxupru 3-tapTubnmM  JAeTepMUHAHTAA l-ycTyH oanemeHTiapuHu  (-2)ra
KynaiTupu6 3-ycTyH MOC D3J€eMEHTiapura Kymuo, Xamja 3-ycTyH
aJIeMeHTIIapu Oyiinya €inb

A=—

e

2
1 2|_ _
3 5 3‘_—(3—4)_1

I—‘OO

1
2
1

oo
waDN

:_1.‘

HU XOCWJI KujJaMu3. A =1, IeMak, TeHIjamajiap CUCTEMAacH sirOHAa €4rMMra ora.
OHju OoNIKa TeTepMUHAHTIIAPHUA XHUCOOIaitMu3:

33 4 2 2 3 4 2 2 33 2
122 21| 112 21 12 21|
A= "3 g 172 M =150 1Rl M=l 31 1(=8
5 4 3 2 15 3 2 145 2
2 3 4 3
11222
MXy=15 '3 41 [=4
14 35

(by nmerepmunanTiIapHu XUc00Ia0 KYPUIITHU YKYyBUYHTa XaBOJIa dTaMU3).
[Mynnait kunu6, Kpamep dopmynanapura acocan

Tonwiran edyMMHM TEHIJIaMajlap cuUcTeMacura OeBocuTa KYWHUO YHUHT
TYFPUJIUTUTA UILIOHAMU3.
3-mucoi. Yoy
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2X, +3X, —x3=3
4%, +6X, —2X; =6
33X, — X, +2X%3 =-1

TCHIJIaMaJIap CUCTCMACHUHUHI CYUMHWHU TOIIUHT .

Eun. OnauH CUCTEeMaHUHT ACTEPMUHAHTUHHN XUCOOIaiMM3:
2 3 -1

A=4 6 -—-2/=24-18+4+18-24—-4=0.
3 -1 2

Cucrema nerepmuHantd O ra TeHr, OyHJa HMKKA XOJ OYIUIIM MYyMKHH.
Tenrnamanap cucreMacu edumra sra OYJIMAaciurd €Ki YeKCHU3 Ky e4rMra sra
Oynumu  MyMKUH. bByHM  aHuKIam — y4yyH A, A, A épaaMuu

ACTCPMUHAHTIIAPHHA XHCO6HaﬁMH32

3 3 -1 2 3 -1 2 3 3
A =6 6 -2/=0 A,=[4 6 -2=0 A,=[4 6 6|=0
-1 -1 2 3 -1 2 3 -1 -

NkxknHur Ba OWPUHYM TEHIJIaMaJapHU COJUIITAPUO, HKKUHYU TEHIJIama
OMpUHYM TEHTJIaMaJaH WMKKUTa KYMaWTUpuIll OWjaH XOCHJI OYJIraHJIurdHu
naiikaiimMus. Jlemak, Oepuiiran cucrema

2X, +3X, — X3 =3

(6)

33X, — X, +2X%;=-1

TEHIJIaMaJlap CUCTEMacura TEeHr Kywid Oynanu. by cuctemaHuHr Oupopra
HOMAbJIyMUTa HUXTUEPUN KuMaTiap Oepuil OWIaH YEeKCHU3 KYN edumiiap
TYIUIamMura sra 0yiaMu3, MacayaH,

X, =1 OYJICUH, YHU OXUPTH CHUCTeMara Kynicak

2%, +3X, =4
3X, — X, =3
o 5 18 o -5 18
cHUcTeMa XocuJ1 0yimo, X, =——, X,=—  Oymamu. by xomma | —, —, 1
% Y o1t P 1 YA yxg(llllj

€4UM XOCHJI Oymanu. X, =—2 OyicuH, OyHu (6) cucrtemara Kyunod, Kyluaaru
CUCTEMaHU XOCHJI KAJIaMU3:
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2%, +3x, =1
3X, =X, =3

10 3 o 10 3
OyHIaH, X,=-—, X,=—— Oyau0, | =, ——, —2 | EYUMHHU OJIaMU3.
11 11 11 11

[ynpaii kb, HOMABIYMIIADHUHT OHpUTra UXTUEPUNM KUIMaTiap
0epu0, YeKCu3 KYIl e4MMIIAPHU OJIAMU3.
4-mucon. Yuly

X, — X, +2X; =2
2X, —2X, +4x, =4
3%, —3X, +6x; =3

TEHIJIaMaJlap CUCTEMACUHU €YUHT .
Euniu. bepunran cucrema 1eTepMUHAHTUHU XUCOOIAMMU3:

1 -12 [L12
A=]2 -2 4=-2 2 4=0
3 -36 [336

Oynu0, €pmamMud  JIETEpPMUHAHTIAp XaMm A, =A,=A,=0 Oymamu. by
TEHIJIaMaJlap CUCTEMAacu €4MMra sra 5Mac, YyHKW |-TeHrnama OwunaH 3-
TEHIJIaMa y3apo 3UJIIup, SbHU |-TeHrlIaManu -3 ra Kynautupub 3- TeHriamara
xaama-xan kymcak 0=-3 TeHrmK Xocun Oynaub, Oy TeHriamanap
CUCTEMACHUHUHT OUprajivkaa OyIMacIuruHu OUIITUPAIH.

11.Yuzuknu menznamanap cucmemacuHu mampuuanap époamuoa
euuu.

OHAM MaTpuuaigap €paamMuia YU3UKIM TEHrJaMajlap CHUCTEMAaCUHU EYHINTa
YTauJuK.

a; X, +a,X, +...+a,,X, =h
Ay X, +8,X, +...+a =b,

o €

a; A, -ay, bl Xy
A= Ay 8pp 8y, B = bz , X = X
a a.,--a b X
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oenrunanuiapHy kKuputamus. OHau (1) cucteManu MaTpullaJapHu KYTanTHpUI
Koujacuaan ¢oigananuo

AX =B (2)

KYpHHHIIIA E3MIT MyMKHH. det A= 0 OYyiica, A MaBxkya Ba A'AX = A"'B XOCHII
oynamu. lynnai kb, HoMabayM X Matpuiia A'B mMaTpuIiiara TeHT Oyiiau.
by (1) TeHrmamanap CUCTEMAacMHU C€UUIIHUHT MAmMPUUABUIl E3YGUHU
ownupau.

1-mucon.  Matpunanap €pramuia ymly TeHIJIaMaaap CUCTEMACHHU €UHHT:

X, +2X, +4X, =4

X, +X, +X, =4
X, +3X, +9%X;, =2

Eunm. Ky#ugaru GenrunanuiapHu KUpUTAMU3:

111 X, 4
A=|1 2 4, X=X, B=|4}|
139 Xq 2

by Marpunianap épaamuaa Oepuirad TeHrjiaMaiap CUCTeMacuHu
AX =B (3)
KYpUHUIILA €3aMU3. DHJIM A MATPULIAHUHT JETEPMUHAHTHHHU XUCOOIaiMU3.

111
=1 2 4
1 3 9

=1.2.9+1-4-1+1-3-1-1.2.1-1.1.9-1.4.3= 2,

A matpuuaHuHr aetepMuHaHTH O 1aH Gapkin OYIraHiaurd y4yH, yHra TeCKapu
sroHa A" MarpHIla MaBXyJ Ba TCHIJIAMajap CUCTEMAacH STOHA €YUMra dra
Oymamu. DOHam A TecKapyu MAaTpHUIAaHH TOMHII YYyH A JACTCPMUHAHT
3JIEMEHTJIAPUHUHT XaMMa ajareOpauk TYIIupyBUMIApUHI XUCOOIaiiMu3:
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2 4 1 4 1 2
A“:‘s 9‘:18_12:6’ Alz:_‘l 9‘:_’ 32‘1 3‘:
11 1 1 1
A21:_‘3 9‘:_6’ Azzz‘l 9‘— 1 Azsz_‘l 3‘:_
11 11 1 1
Miy o2 Aemp Y= A gt

Teckapu A™ marpumanu Tonuin GopMyliacura acocaH
6 -6 2 3 -31
A‘lzi -5 8-3(=|-25 4-15
A 1 -21 05-1 05
(3) TEHTIMKHUHT MKKW TOMOHHMHHM YamjaH A~ Ta Kymahtupcak A ‘AX =A"'B
¢ku X = A"'B OYyu0, 1pHH

3 -31 4 3:4+(-3)-4+1-2 2
X=|-25 4 -15|-|4|=|-25-4+4-4+(-15)-2|=| 3
05 -1 05) (2 05-4-1-4+05-2 -1

XOCHJT Oy IaIu.

X 2
[lynnait kumub, X =|x, |=| 3 EKU X1=2, X,=3, X3=-1.
X3 -1

(Tonmmiiran eunmitapHu OepuiiraH TEHrjamMajiap cucremMacura OeBOcHUTa Kyiuo
CUMMHUHT TYFPUIIUTUHH TEKIIUPUO KYPUHT).

12. Kponekep-Kanennu meopemacu.

a; X, +a,X, +...+a,X, =b
Ay X, + 85X, ...+ Ay X, =D,

1)

A, X, +a,,X, +...+a,,X, =b_

YMYMUW KYPUHUIIJATH,IbHA 1 Ta HOMAbIyMJIM M Ta YU3HUKJINA TEHIJIaMalap
cucTeMacu oepuirad OYIJICHH.

bepunran cucrtema HOMabiaymjapu KodpduuueHTaapugan A
MaTpullaHd Xamja Oy wmarpuuara 03074 XaajapJaH TY3WIraH YCTYHHHU
Oupnamtupud, HUKKMHYM B Martpumanu Ty3amu3, sgbHU Oynap ymoOy
KYpUHHUIIIILIA OY1aau.
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A wmatpunara (1) cucreMaHMHI MaTpuUAacd, B Marpuiiara CHCTEMAHHHI
KEHraiTHPUWJIraH MaTpuuacu aevimnaau. Kyiingaru reopema ypuHiId.

1- meopema. (Kponekep-Kanmennanm  Tteopemacu). Uusukiu
TEHIVIAMAJIAPD CHCTEeMACHHUHI OHprajukiaa OyIMIIM Y4YyH CHCTeMa
MATPUIACH 4 HHUHI PAHTH CHCTEMA KEHraWTHPUJITaH B MATPUIACHMHMHI
PAaHTUra TeHr OYJIMIIU 3apyp Ba eTapJauaup.

Kponekep-Kanennun  Teopemacu  e4nMM  MaBXyJ  DKaHJIUTHHU
TacIUKJIANWIH, JeKUH Oy CUCTeMaHUHT 0apya eYuMJIapUHU amalljia TOMHUII YIyH
yCyJmHU Oepmaiinu. DHAU, UXTHUEPUNA YU3HUKJIM TEHIJIaMalap CUCTEMacUHU
CUMIIHUHT KyHUJaru KOUJacCuHU KeJITUPaMU3.

A MATpULIAaHUHT paHTd B MaTpULIAHMHT paHTUra TEeHr OYnuo,
r(A)=r(B)=k OYacuH. ByHna k COH A MAaTpULQHUHI YHM3HKJIA 3PKIN
caTpJapuHUHT MaKCHMall COHWMTa TeHr OynmO, k HOMabiaymiap COHHra TEHT
Oyrca, y xoiga cucTemMa TEHTJaMalapyd COHH HOMAabJIyMjapyd COHHWTa TEHT Ba
YHUHT JAETEPMHUHAHTU HoOJAaH (apkiu OYymanu, OyHAAal CUCTEMAHUHT €YUMH
saroHa 0ynub yau Kpamep xoumacu 0yitnda TOMUII MyMKUH OYiaau.

OHJIM MaTpULAJAPHUHT PAHTH K HOMAbJIyMjap COHHMJIAH KUYHUK, SbHU
k<n OYyncun. by xonma k - Taprubau Munop HonjaH (apkiu 6Ynanu. Cuctema

TEHIJIAMAJIADUHUHT Xap KAUCUCUIA X, X..p, ---» X, HOMABIYMIIU XaIJIAPUHU

TEHTJIAMAJIAPHUHT YHT TOMOHHUTA YTKa3aMHu3 Ba Oy HOMabiIymjap ydyH OuUpop
Certs Cior-- C, KUHUMATIApU MaKMYyUHU TaHiad omuO k HomMabiaymiaum k Ta

TEHrJaMajiap CUCTEMAaCHHHM XOCHJ KujaMu3. Xocwi Oyiran cucremara Kpamep
KOMJACWHM KyJUIalll MyMKWH Ba SITOHAa  C,, C,,...,C, €4YAM MaXXMyH MaB¥XKY/l

oynmagun. Cucrema  TEHrJaMaJapUHUHT  YHT  TOMOHMra  YTKa3WJTaH
HOMAbBJIIYyMJIADHU 0300 HOMabJymiap 1e0 araiimu3. Yanm TomoHIaru
HOMabjiymyiap Oom(0a3mce) y3rapyBumwiap, 0304 HOMablymiap Y4yH
Cers Ciipr---sC, COHJIAPHM MXTUEPUN TaHIA0 OJUIIMMHU3 MYMKHH OYITaHIUTH

YU4yH XOCHJI OYJIraH CHUCTEMAHUHI YEKCU3 KYN Typjiauya eduMmyapu Iy Hyn
ownan xocun kKuiuHaau. lllynmait kunu6, Oy XoJjjga 4YeKcH3 Kyl edumJiap
TYIuIamura sra 0yiamus.

Xiy Xy, «oey X,  HOMABIYMIIAPHUHT X, 5, X,.ps ---, X, 0307 HOMabIyMmJiap

n
KAaTHAIIITAaH €UYUMUTA yMyMuil eyum 10 arajiaau, YyHKH OOIIKA YEKCU3 KV
CUUMIIAD Xy Xiupr --» X, 0301 HOMabJIymyapra HUXTUEpUM  KuUKMMaTiIap

MaXMyUHU Oepulll OujiaH OJIMHAIH.
Tenrnamanap CHCTEMAaCHHH €UHUITa OUp HEYa MUCOJIAp KapaitMus.
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1-mucon. Ymby TeHTIaManap CHCTeMacHHY CUUHT.
10x, — X, +2X; +X, =6
4%, + X, +4X; —2X, =2

2%, —3X, —6X, +5%, =1

Eunm. Cuctema ko3 duiinenTaapuian MaTpuIia Ty3aMus3.

10-1 2 1
A=l4 1 4 -2
2 -3 -6 5

By MaTpuiiaHuHr paHru 2 ra TeHr, YyHKH

10 —
=10+4=14+0
M
0yuo0,
10 -1 2 10 -1 1
4 1 4|=0, 4 1 -2/=0
2 -3 -6 2 -3 5

oynanu. Kenraiitupuiran Matpuiia

10 -1 2 1 12
B=14 1 4 -2 2
2 -3-6 5 2

HUHT PaHTH 3 ra TeHT, YyHKU

10 -1 6
4 1 2/=-14%0
2 -3 1

r(A)=2, r(B)=3 oymu0, r(A)=r(B) Oymaau, nemak,Kponekep-Kanesmim
TEOpeMacKra acocaH CHCTeMa OMprajuK/a dMac.
2-mMucon. Yuioy

3%, +2%, =4
X, —4x, =-1
7%, +10x, =12
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TEHIJIaMaJlap CUCTEMACUHU €UYHHT.
Eunm. Cuctema ko3 duiivenTiapuiad Ty3WIraH MaTpuia

3 2
A=|1 -4
7 10

6ymub, r(A)=2, 9yHKH

3 2
=-14+0
1 -4

3-TapTn6IM MUHOPHU WYK. KenraiTupuiran MaTpUIlaHUHT paHTU XaM 2 ra TEHT,
YYHKH

3 2 4
1 -4 -1=-144+40-14+112-24+30=0
7 10 12

BupuHuM MKKWTa TEHIJaMaHMHT 4Yal KUCMJIApU YU3UKJIM SPKIU, Oy
WKKATA TEHIJIaMajap CHUCTEMAacCUHM €4u0, HOMabJIyMjap Yy4yH YHIOy
KUHAMAaTJIapHU XOCUJI KUJIaMU3:

3X, +2x, =4
X —4x, =-1
3 3 4
Azl =-1420, A, = =-14, A2_1 =7
1
X, =1 X ==
1 2 2

by eunm 3-TeHriiamManu xaM KaHOATIaHTHPATIH.
3-Muco. Yoy TeHriaMaiap CUCTEMAaCHHU €YHHT.

X, +5X, +4X; +3X%, =1
2% — X, +2X%3—X, =0
SX; +3X, +8X; + X, =1

Eunin. CrucTeMa MAaTPUIIACHHKHAT PaHry r(A)= 2, 4yHKH
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1 5 4 1 5 3

2 -1 21=2 -1 -1=0

5 3 8 |5 3 1

1 5 1 141 1 3 1 4 3 1
2 -1 0=2 2 0=2 -1 0=2 -1 0=0
5 3 1 581 pH 1 1 8 11

OYNTaHJIIMTUHYU, SBHU KEHTaUTUpWUITaH MaTpUUAHUHT Oapya 3-TapTHOIU
muHOpstapu 0 ra TeHr OYJIraHivrd y4yH, YHUHT XaMm panrd r(B)=2. lllynmaii
KO, cuctema Oupramvkaa Ba r(A)=r(B)=k =2<4 HOMawbIymjap COHHIaH

KMYMK, Oy XoiJa OMpUHYM Ba YYMHUYM TEHIrJjamasiap CHUCTEMacHUHHU OJIAMIIUK,
YYHKH

15

=3-10=-7#0
5 3
{xl +5X, + 4%, +3x, =1

SX; +3X, +8X; + X, =1

OyH1aH

X, +5X, =1-4x, —3X,
5x, +3X, =1-8%, — X,

Oynub, TeHrIamaniap CUCTEMAaCHHM Xj, X, aCOCHM HOMabjiaymiiapra HuUcOaTaH
CUCaK:

‘1—4x3—3x45
1-8x,—x,3| 2 4
X, = =——4X, + =X,
' -7 7o T
‘1 1-4x, —3x,
5 1-8x, — X
X, = : :ﬂ—gx3—2x4
—-7 7 7

oynamu. O304 HOMABIyMIapHU Xg = C, Xy = C2 ned

2 4
Xl =7—4C1 +7C2,

4 12
X, :7—7C1+2C2
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yMyMU €4UMHH onamu3. C, Ba C, japra xap XuJ Kuitmarnap O0epu0, MacaiaH,

C,=2 C,=3 oynranma x, =-6, X, =§, X; =2, X, =3, SbHH (— 6,%,2,3}

eaumMHu, C, =0,C, =-3 Oynranma x, = —g, X, = —?, x, =0, x, =-3, ABHU
10 38 o
e 0,—3 | Ba XOKa30 YEKCHU3 Kyl €YUMJIapHU OJIHII MyMKHUH.

13.bup scuncau mencnamanap cucmemacu.ymdy yMyMuil KYpHUHHIIIATH
TeHIJIaMAaJIap CUCTeMAacH OepuJirad 0yJICUH:

a; X, +a,X, +...+a, X, =b

1n*n

Ay Xy 8%, +...+8,,X, =b

2n"*n 2 (1)

(1) Tenrnmamanap cucremacuna o3oj xamaap 0 mapaan ubopar 6yica, OyHaan
CUCTEMAra Oup HCUHCIU cuchmema NeVniiain, sbH

a X, +a,Xx, +...+a, X, =0

1n*n
Ay X +ayX, +...+a,, X, =0

2n*n

Ay Xy F A, X, +...+3, X, =0

O0Y10, OMPKUHCIIM CHCTEMAa JJOMMO OMprajauk/ia.
bup xwuHcim cuctema 0 maH ¢apkiaM €dyMMra STajJuTMHH aHUKJIAIl

MYXUAMJIUP.

2-meopema. bUp KUHCAM cHCTeMa HOJJIAaH (PapKJIM eyuMmra sra
OyJMIIM YYYH CHCTEMAa MATPUIACHMHMHI PAHTH HOMAabJYMJAP COHMIAH
KMYMK OVJIMIIN 3apyp Ba eTapJauaup.

1-natwxka. bup )XuHCIM cucTeMaaa HOMabJIyMJiap COHHU TEHrjiamasap
coHuAaH KarTta Oyica, cucrema 0 maH apkiau eyumiiapra Xam sra OYiauIu
MYMKHH.

2-HaTka. N HOMAabIyMJIM N Ta OWp JKUHCIW TEHIJIamayap
cuctemacu 0 naH ¢apkiu eyumiapra 3ra OYJIWMIOM y4YyH CHUCTEMAHUHT
nerepMuHadT O ra TEHT OYJIUIIN 3apyp Ba €Tapiauaup.

1-mucon. Ymoby
2%, —X, =3X; + X, =0
X, +3X, +2X; —2%, =0
3X, +2X, +2X; +3X, =0°
6X, +4X, +X; +2x, =0

6Hp JKMHCIIW TCHITIaMaJIap CUCTCMACUHH CUMHT .
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Eunm. CucremMa MaTpUUACHHUHT PAHTMHU TOMAMU3.

2-1-31
13 2 -2
A= .
3 2 2 3
6 4 1 2

bupuHuM yuTta caTpuHu KymuoO, TYPTHHYM caTpHUIaH allupaMus:

2 -1-31
13 2 -2
32 2 3]
00 0 O

XOCUJI OYITaH MAaTPUIIAHUHT PAHTTH 3 Ta TEHT, YyHKH

2 -1 -3
3 2 =21+#0.

[llyHnnait kunub, A MaTPUIIAHUHT PaHTU 3 ra TEHT, HOMabJIyMJiap COHU TYPTTa,
2-Teopemara acocan cuctema () maH dapkiu eunmra sra. bepunran cuctema

X, +3X, +2X; —2%X, =0
3X, +2X, +2X; +3X, =0

{le —X, =3%X,+X,=0
cUCTeMara TEeHI Ky4JH. X, X,, X, HOMabiaymiap KodppUIUEeHTUIaH Ty3WIraH
nerepmMuHaHT 0 man Qapkiau OyaraHu y4yH X, HH YHT TOMOHra yTKazuO
TEHIJIaMaJIap CUCTEMACUHU €4aMu3.

-X,-1-3 2-X%X, -3 2 -1 -x,
A=21 AX =|2x, 3 2/=-31x,, AX,=[1 2x, 2|=43x,, Ax;=1 3 2X, |=-28X,.
-3X, 2 2 3-3x, 2 3 2 -3x,
Kpamep dhopmynanapura acocas:
31 43 28 4
Xl :—EX4, X2 :ZX4, X3 :—zx4 :—§X4.

By eunmHu Oepumiran cucremara OeBocHTa KYWHMO EUUMHMHI TYFpPUIMIUTa
UIIOHUII MYMKHH. X, HOMabJIyMra MXTHEPHHA KuUHMaTiap OepuO,4eKcus3 KyIl
edrmIIapra sra oyiaamus.
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14. Yuzuxnu mencnamanap cucmemacunu Ilaycc ycynu ounam
euuwt. Yu3uknu TeHriamajap CHCTEMACHHHU CUUIIHUHT 3HT  KYI
UIUIATUIIAAUTaH yeylmapuaan Oupu ['aycc ycyauaup. YHUHT MOXUATUHU Y4
HOMABJIYMJIM YUTa YA3UKIW TEHTJIaMa Y4yH KypcaTamus.

Ay Xy +a;,X; + 355X = bl
Ay Xy 85X, +ayX; = 82 (1)

aSle + a32)(2 + a33x3 3

bynna a, =0 OyncuH. BupuHuYM TEHrJIaMaHWHT XaMmMma XajUlapuHH a,, ra
OynamMu3 Ba YHU —a,,, —a,, I'a KymalTupuO MOC paBulll/la UKKUHYM Ba YUYUHUYU

TEHIJIamajapra Kymamus. by Xonna Kyiuaara TeHriaMajiap CUCTEMacu XOCHIT
oynanu:

X, +@x2 +%x3 _b

a;, ap, a;,
QyyXy + UyaXy = f,
Qp3Xy +Qy3X3 = [y

a12 a13
Oy epla ay, =8, —8y 0, O =8;3—8,— Ba XK
11 a,,
a,=0 Oynub, Oollka TeEHrIamajiapia HOMabJIymJiap  OJIAMJAAru

kodpdunmreHTiapu opacuna — HynnaH dapkiadiapu Oyica, y Xxoiga Oy
TEHTJIaMaJIapAaH OMpUHA OMPUHYM TEHTJIAMAHUHT YPHH OWJIaH aiMaIlITHPAMHU3,
KeWHH IOKOpUJard aMmajiapHu Oakapamui3. by OupmHum Kagam OVymanu.
Jlemak, OupuHYM Kajamia OUPUHYM TEHTJIaMaj/la X, - HOMablyM KOJIUO, KOJIraH
TEHIJIAMaJIapAaH KeTMa-KeT X, - HoMawiaymHu _uyKkomawvu3. WKKUHYU
KajaMmja OMpUHYH TEHTJIaMa Y3 YpHUIA KOJWO, NKKWHYM Ba YYUHYHM TCHTJIaMa
Y4yH IOKOpUIAru amMajulapHu OakapaMu3, ShHM WKKHHYM TEHTJIaMaaa X,

HOMAbJIyMHU KOJAUPUO, yUYMHUM TEHrjiIamadaH YyHH uykotamus. [lyHpmaii
K0, Oy amanap Hatwkacuaa (1) TeHriiamanap cucteMacu

Xy +QpX, + Xy = fy
AppXy + pXy = (2)
AysXs = fs

KYpUHUIITA KeJMaau. DHAW XaMMa HOMAabJIyMJIADHU CYHITHM TEHIJaMaaaH
oonuiad meckapu Kadam OUIIaH TOIIUII KOJIIH.
1-Mucor.

X, +2X, +3X; =6
4X, + X, +4%x, =9
3X; +95X%, + 2%, =10
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TEHTJIaMaJiap cucTeMacuHu ['aycc ycynu OujiaH eduHr.
Euum. bupunun tenrnamanu (-4) Ba (-3) ra xymaidtupu® MocC paBHUIIA
VUKKIUHYY Ba YYUHYH TEHTJIaMajapra KylamMmus3:

X, +2X, +3X;, =6
4-4)x, +@A-8)x, +(4-12)x, =9—-4-
B-3x, +(B-6)x, +(2—9)x, =10-3-

6
6
SIBHUA

X, +2X, +3X; =6

7X, —8X, =-15

— X, —1X; =-8

oynau.

[y 6unan OMpUHYM KagaM TyTaJIu.
NkxknHuM Kanamjaa, OUPWHYM TEHIJIaMaHW Y3 YpHUAA KONAUPUO, UKKUHYU
TeHrjaaManu (-7) ra 6ynuo €3amus:

X, +2X, +3X; =6

YuyuHuM TeHrjaamazaH X, HOMAabIyMHU WYKOTaMu3, OYHHHT YYyH WUKKUHYHU
TeHraMani (-1) ra kynaiTupu® yduHYM TEHTJIaMara Kylamus:

Oxupru TeHTJIaMalaH X, =1 HU Tomamu3. X, =1 HM HWKKHHYH TCHTJamara
oo 8 15 . 15 8 o

KyHMCaK, X, +7 == CKHM X, =23 =1, x,=1 Oymagu. x,=1, X,=1 JapHuU

OMpWHYM  TeHIUIamara  Kyhcak  Xx;=1 oymasu. Illynmait  xkumuo,

=1 x,=1 X;=1.

Iaycc ycynunune xycycuamu_1myHaaH MOOpPATKHU, YHAA CUCTEMaHUHT
Oupraavkaa MacajJaCuHU OJIMHAAH aHUKJIa0 OJUIN Tajlad STUIMAaN/IU Ba:

1) cucrema Oupragukaa Ba aHuK 0yJica, y X0Jja yCcyJl ArOHA e4uMmra
0IM0 KeIaau,

2) cuctema dupzanuxkda_ea_aHukmac o0yiaca, 0y xoijga Oupop Kagamia
WKKUTA alfHaH TEHT TEHTJIaMa XOCWJI OYnaju Ba IIyHAall KWIuO, TEHriIamaiap
COHHM HOMabJIyMJIap COHUJIAH OMTTa KaM OYIn0 KoJiaau;

3) cucrema oOupzanuxkda__oOyamaca, y Xonma Oupop Kaaamja
yuKapuiaéTran (MyKoTuiaaéTran) HoMabiIyM OujiaH Oupranukaa KojraH Oapua
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HOMABJIyMJIAp XaM HYKOTWJIAIW, YHT TOMOHJIA 3ca HOJAaH (apKiu 0301 Xaj
KOJIaJI!.

15. XKopaano-I'aycc MogupuKaAUAIAITHPHITAH YCYJIH.

Mabiaymku, [Maycc ycynu OuslaH YM3HMKIM TEHIJIaMallap CHUCTEMAacCHUHU
CUMINJ]a TEHIVIaMalap CHUCTeMacH YyuyOypyak KYpUHMILIJArM CUCTeMara
kentupwiaad. HomabiaymimapHUHT KuiiMaTH OeBOCUTA TOMWIAIUTaH, SHHU
TeCKapu KajaMm OujaH HOMabJiymjap KUIAMATUHH KETMa-KEeT TOMMIIra XOXaT
KOJIMAIUraH YCyJIHU KapailMus. by ycCynHM ymi0y 4YM3HMKIM TEHrjIamasap
CUCTEMACHHUHT CUNMHWHH TONHUII OuiaH udomaananMus.
1-mucou.

X, +2X, + X; =8
X, +3%X; + X, =15
4%, + X, + X, =11
X, + X, +5X, =23

TEHIJIaMaJlap CUCTEMAacu €YMMHUHH TOTIHHT.
Eunmi.  1-TeHrnamaHu — Y3rapumicu3  KOAAUPUO  CUCTEMAHUHT  KOJITAH
TEHIJIaMaJapuiaH X, HOMabIyMHHU HYKOTaMW3, OyHMHI y4yH |- TEHIJIaMaHU

kerMa-keT (-4), (-1) ra xynaiiTupud Moc papuiia 3,4-TCHriamanapra xaama-
XaJl Kymuo ymoy cCHCTeMaHH XOCHIT KAJIaMHU3:

X, +2X, + X; =8
0+ X, +3%; +X, =15
0-8x, -3x, +x, =21
0-X, —X; +5%, =15

OHIUM 2-TEHTJIaMaHU Y3rapuilcu3 KOJAupuO, OOIIKa TEHrIamanapiaH X;
HOMAabJIYyMHU HYKOTaMu3, OyHUHT yuyH 2 TeHriamaHnu (-2), 8,1 nmapra ketma-Kker
KymanTupu6d, Moc pasumiaa 1,3,4 — TeHrmamaiapra xaaMa —xaja KyllaMu3 Ba
yIIOYHU XOCUJI KUJIaMU3:

X, +0—5X, —2x, =-22
0+ X, +3%; +X,=15

0+0+21x, +9x, =99

| 0+0+2x; +6x,=30

DHIUTH Kagam/a 3-TeHrJaMaHu  Y3TrapuIlcu3 KOJIUPUO Oorka
TEHTJIaMaJIapAaH X3 HOMAbJIYMHU WYKOTaMH3, OyHWHT Y4yH 3- TEHTJIAMaHU
ketma-ket (5/21), (-3/21) (-2/21) napra xymantupu® moc papumga 1,2,4 —
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TEHIJIaMaJlapra XaJMma-Xaj KyIicak, ymi0y TeHIJIaMansap CHCTEeMAach XOCHII
oynaau:

-

x1+0+0+ix4:§

21 21

0+x2+0—£x4:E

21 21

0+ 0+ 21x, +9x, =99
0+0+0+x,=4

Oxupru  Kagamaa  4-TEHIVIaMaHW  Y3rapuilicu3  KoJaaupub  Oollka
TEHIJIaMallapAaH, X4, HOMabIyMHU HYKOTamMH3, OyHUHT Y4YyH 4 — TEHIJIaMaHU

KETMa-KeT (—%1), (%1), (-9) onapra kymadtupmb, wmoc pasummma 1,2,3-

TCHIJIaMaJIapra XaJiMa-xaIa KS'/HIaMI/I?» HaTH’>xazaa, ym6yra ora 6§7HaMI/I3:

X +0-0+0=1
0+x,+0+0=2
0+0+21x, +0=063
0+0+0+x,=4

Oxupru cucremagan x;=1 , X,=2, X3=3, X4=4 SAroHa €4YMMHH OJIAMU3.
FOxopumaru TeHraamanap CHCTEMAaCHHU €YHIIA X1, Xp,X3, X4 HOMabIyMJIAPHU
KeTMa-KeT WMYKOTAWK, XMCOOJAlUIapHU HX4YaMJIAIITUPUIN Y4yH Xap cadap
ko3 duienT 1 ra TeHr 6yaraH HOMabIyMHU YUKAPUII XaM MYMKHH 3]IH.

by ycynna xam ['aycc yCylIMHUHT XyCyCUATIIApU Y3 KyuuJa KOJIAau, SbHU
TEHIJIaMaJlap CUCTEMAacu aHWK Oyica, Oy yCyn siTOHa eyuMmra, TEHIJamaiap
cUCTEeMacu OMprwiIMKia JIeKMH aHuk Oynmaca Oupop kamamaa 0=0 TeHTIIMK
XOoCHI OYnInMO dYekcn3 Kym edmmra oiu0 kenmaau. TeHrjiamaiap cHUcTeMacu
Oupranmukaa Oynmaca, Oupop Kagamaa  TEHIJIMKIAPHUHT OWUPUHHUHT Yarl
tomonuaa 0 yur tomonuna 0 man dapxiu con OYnub, cucrema edumra sra
OyIMaiIn.

2. AMajJui KHcM.
AManuii KUCM MaKcaIu:

1) Oepunran 4-TapTUOIM JACTEPMUHAHTHH YHUHT  XOCCaJapujaH
dorinananu6 xpcooban;
2) YM3HUKJIM TEHrjaMajap CUCTEMAaCHHMHI OWpraaukaa €ku Oupraivkaa
SMACIUTMHUA aHUWKJal, Oupranukaa Oynca, Kpamep koupacu, Teckapu
Matpunia ycyiau, l[aycc ycynmu Xamaa MoaudUKaIMsIIAIITUPUITAH
’Kopnano-T'aycc ycynuaa euni,
3) Gepuirad Oup KUHCIW TEHIJamajap CUCTEMAaCUHUH €4HIII;
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4) roxopumarwiapHu Oaxxapu® OynraHmaH KeWnH 1-mabopaTopust WIIH
pacMUILTaIITHPUITIA TN,

AMayuii KUCMHH 0axapuil yYYyH ycJayOuid KypcaTrmaJjiap.

1-mucon. Yoy 4-raptudiu

4 -3 2 -4
0 5 3 2
32 6 1
13 3 -2 0

ACTCPMUHAHTHHU YHUHI XOCCaJIapuJaaH q)OﬁHaﬂaHI/I(S XHCO6H&HF.

Eunm. MabiayMku, A€TEpMUHAHTHUHT KaTTaJIWrd caTp(YCTyH) 3JIEMEHTIApU
Oyiinuya €hum OwunaH Yy3rapmaiiau. bepuwiraH — geTepMHHAHTHH |-yCTyH
aJIeMeHTIIapu Oyiinya €0, yHUHT TApTUOMHU Y3rapTUPAMU3:

4 -3 2 -4
0 5 3 2|
-3 2 6 1|
13 3 -2 0
5 3 2 -3 2 -4
=(-1)"-4-2 6 1+(-1"0-/2 6 -1+(-1)**(-3)
3 -2 0 3 -2 0
(1)
-3 2 -4 -3 2 -4
5 3 2|+(-1)*"13.|5 3
3 -2 0 2 6

(1) TEHINMMKHUHT YHT TOMOHHUIAru JAETEPMUHAHTIAp 3-TapTUOJHU, yJIapHU
yaOypuak , JguaroHan ycyiapugaH (Qoiimananu® Exku TapTHOWHU
nacatupu® Xxam xucoosarr MyMkuH. (1) TeHrmkaarn 1-yauH4du TapTHOIM
JNEeTepMUHAHTHU JWaroHauiap ycyiujaaH doiinananu® xucobnad, ymoyHu
XOCHJI KUJIaMU3:
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5 3 25 3
2 6 12 6 =0+9-8-0+10-36=-25 .
3 -2 03 -2

2-7IeTepMUHAHTHA XHCOOJIAII 3apyp dMac, YyHKH y 0 ra KymalTupuiras.
3-neTepMUHAHTHU ydOypUakiap ycyiauaan (oiinananubd xucobdmacak:

-3 2 -4

5 3 21=0+12+40+36+0-12=76
3 -2 0

oymasu.

4-neTepMUHAHTHU YHUHT XoccalapuaaH (oiigananund xucobiacak,

-3 2 -4 5 26 0 A
5 3 2|=1 -9 0=(—1)3+3-1-‘1

‘=—45—26:—71
2 6 1| 2 6 1

Oynanu.
3-TapTHOIM  JACTEPMUHAHTIAPHUHT  XHWCOOJaHTaH  Kartamukmapuad (1)
TEHIJIMKKA KYyWHO, yI0y HaTUKaH!U XOCHJT KHJIAMHU3:

4 -3 2 -4
0 5 3

2 0 6 =4(-25)+0-3-76-13(- 71)=—100— 228+ 923 =595.
13 -2

bepuniran gerepMuHaHTHM XHcoOJaliga YHUHT XOCCalapuaaH Oup Heda mapTa
doitnananauk, Oy XOJaT JE€TEPMUHAHTIAPHUHI  XOCCAJapUHU  IyXTa
Y3JIAIITHPUII JIO3UMIIMTUHU KypCaTaIu.

2-Muco. Ymoy

SX, + 17X, +10x;=4
2%, +5X, + 3X; =8
YM3HUKJIIK TCHIVIaMaJlap CHCTCMACHHHHI 6I/IpFaJ'H/IKI[aJ'II/IFI/IHI/I AHHUKJIAHT .
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Eunm.  bepunran TeHrnamamap CHUCTEMAaCHHUHT  OWPTHIIMKIATUTUHA
anukiam yuyyH Kponekep- Kamennu teopemacuaan ¢oitnananmus. bByHuHr
y4yH OepuiiraH TEHIJIaMallap CHUCTEMAaCHMHMHI MaTpUIIACUHU  Ba
KEHralTUPWITaH MaTPUIAIAPUHU Ty3UO YJIApHUHT PaHTJIApUHU TOTIAMU3:

5 7 10 5 7 10 4
A=|1 -3 4| B=|1 -3 4 5
2 5 3 2 5 3 8
5 7
A MaTpHI[AHUHT UKKHHYH TApTHOIM MUHOPU =-15-7=-22+#0;

YUHNHYHU TapTI/I6JII/I MHUHOPH

5 7 105 7
1 -3 4|1 -3=-45+56+50-21-100+60=166-166=0.
2 5 3|25

JlemMak, A MaTpULIaHUHT PAHITH 2 ra TEHT, TbHU I‘(A) =2.
B marpunanuHr 3 — TapTHONIM MUHOPUHM XHUCOOJIaiiMK3, MacalaH,

5 [ 45 7
1 -3 51-3=-120+70+20-56-125+24=-187 #0.
2 5 825

By xon B maTpullaHUHT paHry 3 ra TEHIJWTMHU aHUKJIAUIu, STbHU
r(B)=3.

[lynnait kunu6, A Ba B maTpunanap panriapu TeHr amac, Kponekep-
Kanennu Teopemacura acocan Oepuiiran TeHIJIamasap CUCTEMacu OUPTUINKIa
amMac.

3-mMucon. Yoy

X, + Xy +2X3 =5
2% —3X, = X3 =5
4%, — X, —5X; =9

YU3UKJIU TEHITIaMallap CUCTEMAaCUHUHT OUPTauK/Ia 3KaHIMTMHHA TeKIIUPUHT,
Ooupranukaa Oyica, yHU:

45



1) Kpamep dbopmynanapu (kougacu) Epaamuna;

2) Teckapu Matpuiiaaad ¢oaaianuod (MaTpuLiaiap ycyJin),

3) l'aycc ycynu;
4) XKopnano-I'aycc moaudukanusaiamrad ycyiauaas ¢oigananu® eqynMuHA
TOTIMHT.
Euum. bepunran cuctema, MaTpuiiacu Ba KCHralTHPUIITaH
MaTpULIaJJApUHUHT PaHTIapUHN aHUKIANMHA3.

1 1 2 1 1 2 5
A=[2 -3 -1| B=|2 -3 -1 5
4 -1 -5 4 -1 -5 -9

Carpnap ycTHaa TErUIUIM JIeMEHTap aaMalTupuiiapau oaxapuo, A Ba B
MaTpHuLIaiap paHrJapyuHU TOMAMU3:

1 1 2 5 1 1 2 5 1 1 2 5
B=2 -3 -1 5 |=|0 -5 -5 -5(=/0 1 1 1 |=
4 -1 -5-9 0 -5 -13 -29 0O 0 -8 —-24

11 25 1 1 25
01 11(=|{0 1 11|
0 0 13 0 0 13

o O =

1
1
0

P =N
Il
-
ol
Il
I
©

0 0 -9
muHopsap 0 ga" Gapkiu
by maTpunanap panriapyuHUHT TEHTJIMTUHU OWIIIUPAaN, SbHU
q(A) = q(B ) = 3. Jlemax, Kponekep- Kanemm teopemacura acocan
TEHIJIaMaJlap CUCTEMACH SITOHA €YrMra 3ra.

1) sroHa eunmMHM TonuIl yayH Kpamep Koumacuaan ¢oigariaHaMus3:
TEHTJIaMaJlap CUCTeMacH JIETEPMUHAHTHUHU XHCOOIacak

1 1 211 1

A=2 -3 =12 -3=15-4-4+10-1+24=49-9=40.
4 -1 -54 -1

oynmanm.

46



Onmu épnamun Ay, A,,A; neTepMUHaHTIAPHU TY3HO, ylapHU XHCO01a0

YIIOYHH XOCHJI KUJIaMU3!

5 1 2151
A=|5 -3 -1 5-3=75+9-10+25-5-54=109-69 =40;
-9 -1 -5-9-1

1 5 2|15
A,=2 5 -1/25 =-25-20-36+50—9—40=-130+50=-80;
9 -54-9
1 1 5|11
A;=2 -3 5|2-3=27+20-10+18+5+60=130—-10=120;
1 -94-1
A, A A,
X, =—=, X, =—=, Xy=—2,
AT TP AT A

Kpamep dpopmymanapura acocaH,

120

40y 80, 10
40

x1—4—0— , x2—4—0——2, X

31

(1,-2,3) saroma eunm Oynaau. By EUMMHMHT TYFpUIIMIUMHM OepUIIraH

TEHTJIaMallap CcHUcTeMacura OeBocuTa KYHHUII OuiaH TEKIUPHO KYpuIl
MYMKUH.

2)0epuiran CHCTEMa MaTPHUIIACH

1 1 2
A=|2 -3 -1
4 -1 -5

ra Teckapu Marpunanu Ttonamm3. Mabaymku, det A=40#0, nemax,

TeCKapu MaTpulla MaBxKy]Il. A TeCKapu MaTpuia
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Al A Ay
Ay Ap Ay
Az Ay Ag

1
det A

dopmyna 6unan Tonuiaaau, OyHaa Aij JIap MOC paBUIIJA @;; SJIEMCHTIAPHUHT

anreopank TYIIAPYBUYHIAPUIMD. AnrebOpaunk TYJIIUPYBYHIIAPHU
XUCOOJIaMM3:
-3 -1 o2 -1 2 -1
A, = =15-1=14, 4., =(-1 =— =
. P S
=10-4=6; 1)1+3 T 410210 4 =T -
= =6, 4= _1 = —+U, Ay = 1 _5 =

1 2 1 1
=5-2=3 dpp=|, " =-5-8=-13 dy=—  =1+4=5

1 2 . 1 2 | 1
A31: :—1+6:5,A32:_2 =1+4="5; A33:2

.
~-3-2=-5

OHJIM TECKapU MATPULIAHU Ty3aMH3:

. 14 3 5 %o %Ig %
At==|6 -13 5 |= %o “w0 8
10 5 -5 1

i 8

1_ 41 y
by epmra A-A" =A A=E TeHIMMMKHUHI TYFPUIMTMHA XaM TEKIIUPHO
KYPHILI MyMKHH.
Bepuiiran TeHriaManap CMCTEMacHHN

I
0 | -

1 1 2 5 X
A=|2 -3 -1|, B=| 5 | sa X =|x,
4 -1 -5 -9 X,

OeNrunamIapHd KUPUTHO
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AX =B,
KYpUHHILIA €3UII MyMKHMH. by MaTpulaBuil TEHIVIAMAaHUHT €9YUMU
-1
X=A4"B

kypunumaa 6ymamu. FOxkopuaaru xucobanuiapra Kypa

7 3 1 7 3 1
— — —-:5+ —-5+ =(-9
20 AO 8 |(5 20 40 8( ) 1
13 1 3 13 9
X = = |5 |=25- 25 T |22
40 40 8 20 40 8
1 19 1 1 9 3
% - = .5+ .54 e
8 8 8
X 1
kenmu0® umkanu. lllynmait xkummo, Xy |= -2 ArOHA E€YMMHH XOCHIJI
X3 3
KHJIaMM3.

3) OepwiraH TeHIIaManap cucteMacunu [aycc ycynu Owinan edamus. UKknH4H
Ba YYMHYM TEHIJIaMajapAaH X, HOMabIyMHHM HykKoramu3. byHunr yuyn 1-

TEHIJIaMaHH (— 2), (— 4) Japra KynautupuO, MOC paBUIIAA HKKUHYM Ba

YUMHYU TEHrjamanap OujiaH Xamnab kymamus. Hatwkanma ymly cucrtemara
sra Oynamus:

X+ Xy +2X3 =5 X+ X, +2X3 =5
—9X, —9X3 =—5 éku X, — X3 =1
— 95X, —13%; =-29 — 95X, —13%; =29

bupvHYM Ba UKKMHYM TEHTJIAMaHU Y3TapTUPHUIICU3 KOJIIUPUO 2- TEHTIIAMaHU 5
ra Kynautupu6 3- TeHrinamara Xaziad Kymamus:

X, + X, +2X; =5
X, = X3 =1
—8X, =—24
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OXI/IpFI/I cucreMagaH
Xg=3; X, +3=1 X, =-2; X —-2+2-3=5, X, =1 6ynamn.

Ulynnait kw6, X, =1, X, =—2, X3 =3 sroHa e4umMHH onamus.

4) 6epuiraH TeHrIaManap cucremacunu JKopnano-I'ayce ycynu Ounan eqamus.
CucTeMaHMHT KeHralTupuwiran B marpunacu catpiapuu yCTHAA 3€MEHTap
AIMAIITUPUTILIAP Oa’kapaMus:

1 1 2| 5 1 1 2 3) 1 1 2 3)
B=|2 -3 -1 5 |=/0 -5 5] -5 |=|0 1 1 1
4 -1 -5 -9 0 -5 -13 -29 0 -5 -13 -29

1 0 1| 4 1 0 4 1 0 04 1 0 0 1
=01 1| 1 |»/0 1 1(={0 1 11(=|{0 1 0 -2
0 0 -8-24 0 0 3 0 0 13 0 0 1 3

Oxupru MaTpuiaial
CUYMMHU OJIAMU3.
4 — mucoin. YOy OMp>KUHCIY TEHIJIaMajap CUCTEMACUHU TEKIINPUHT.

3X; +9X,—2X; =0

X, +3X, +X; =0

Egymi.
3 b -2
A=[1 -1 -4
1 3 1

MaTPUIAHUHT PAHTUHU XUCOOIaliMH3.
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3 5 -2 1 -1 -4 1 -1 -4 1 -1 -
A=1—1—4z35—2z0910z011
1 3 1 1 3 1 0O 4 5 0 4

10 2
4 1 0
zOl%zOl

A MaTpHIaHUHT PaHTH 3 Ta TeHT, Oy X0J/1a CHCTeMaHHHT ICTePMUHAHTH
HomzaH Gaprin 6y1u6, X, =0,X, =0,X; =0 srona eunmra sra.

MaTpHuIlaHUHT paHITH HOMabJIyMJiap COHUJAH KU4uK OYiica, cuctema 0 naH
(dapkiau eunmra sra Oy MyMKHH.
5- Mucoi. Yoy

3X, +2X, +3%; =0
X, —4X, = X3 =0
2% — X, + %3 =0

OMPIKUHCIIN TEHIJIamMaiap CUCTEMACUHU TEKIIIUPHUHT.
Eunm. Cuctema neTepMUHAHTHHU XUCOOIAMMU3:

3 2 3
A=1 -4 -1=-12-4-3+24-2-3=0.
2 -1 1

By CUCTCMAa MATPHULOACUHHHI paHITHU 3 JaH KMYNKIIMTMHHA 61/1Jm1/1pann, ABbHHU
MAaTpUOAHUHI PAaHITH HOMabJIyMJiap COHUAAH KUYUK, YYHKH

=—12-2=-14#0, u(4)=2<3.

3 2
1 -4

bynnait xonna cucrema 0 man gapkyim equmra sra OYIUIIM MyMKUH. bupuHun
WKKU TEHrJIaMajiap CUcTeMacuaa Oupop Y3rapyBUMHHM 3PKIHM XUC001a0,

MacaylaH, X5 JIM XaJJapHU YHI TOMOHIa YTKa3uO ymoOy CHCTEMaHH XOCHII
KWJIAMU3:
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3X, + 2X, = —3X3,
X —4X, =X;

Oxwupru cuctemanu Kpamep konnacunaan ¢oitnananubd eyamus:

3 2
A= =-12-2=-14+0;
1 -4
-3%X; 2
A = =12X; — 2X; =10x;,,
Xy —4
2=y X, = 3X, +3X; = 6X;.

[ynaait Kuauo,

X = %, X, = _6—:2 6ymo, X; =—14t oyncun.( Oyuma t
UXTUEPUI TpONOpUUaHAUIUK K03 duunentn). by xonaa
X, =10t, X, =6t, X;=-14t
oynanu. U ra uxtuépuit Kuitmariap 6epuo0, YeKCH3 Ky €IMMITAPHUA XOCHIT
KWJIaMH3:

t =2 6yncun. Bynna X, =10-2=20, X, =12, x; =—28 eunmra sra
6ynamus. t =—1 6ynca, X, =—10, X, =—6, X; =14 6ynazm.

By eunmutap 6epuirad TeHrIamanzap CMCTEMAaCUHUHT €YMMH SKaHIUTUHU
O6eBocHuTa KyHHO TEKIMHUPUO KYPUIII MyMKHH.
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1- mabopaTopusi MIIIK BAPUAHTJIAPH

Bapuant pakamu | 1,2,3- Bapuant pakamu | 1,2,3-
TOTIIUPUKJIAP TOMIIUPUKTAP
pakamiiapu pakamiiapu

1 1,31,56 29 29,33,67
2 2,32,57 30 30,40,66
3 3,33,58, 31 15,41,65
4 4,34,59 32 16,42,64
S 5,35,60 33 14,55,63
6 6,36,61 34 18,46,62
7 7,37,62 35 19,45,61
8 8,38,63 36 20,44,60
9 9,39,64 37 21,34,59
10 10,40,65 38 22,4258
11 11,41,66 39 23,41,57
12 12,42,67 40 24,49,56
13 13,43,68 41 25,48,68
14 14,44,69 42 26,47,69
15 15,45,70 43 27,46,70
16 16,46,71 44 28,4571
17 17,47,72 45 29,4472
18 18,48,73 46 30,43,73
19 19,49,74 47 1,42,74
20 20,50,75 48 2,41,75
21 21,51,75 49 3,50,56
22 22,5274 50 4,49,57
23 23,53,73 51 5,95,58
24 24,5472 52 6,94,59
25 25,55,71 53 7,53,60
26 26,31,70 54 8,52,61
27 27,34,69 55 9,51,62
28 28,32,68 56 10,31,63

1-naGoparopusi Ml TONIIUPUKIAPH.

1—Tonmmupukap.

Ymby 4-tapTubiu neTepMUHAHTHHA YHHMHT XOccanapujaH Qoiinananuo

XHUCOOJIAHT.
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0
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12,
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-1
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1

0
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2
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1 3 2 -1 1 -6 3 5

4 -2 3 0 1 2 5 -3
25, 26.

3 5 -2 1 4 0 -2 1

-3 0 7 2 -4 3 1 5

1 3 5 2 1 4 3 7

1 -3 4 -2 2 1 2
217, 28.

-3 4 1 0 0O 1 2 -2

2 5 -1 3 4 3 -1 1

-1 4 3 5 -1 1 0 5

2 3 5 -1 2 -3 1 1
29. 30.

3 -4 -5 2 5 4 -3 3

5 2 0 -3 3 0 4 2

2—TonmupuKiap. bepuiran TeHrniamanap CHUCTEMAacHHHHT Oupraivkiaa
OKAHJIUTHHYU TeKIIWPHUHT, OMpranukaa 0yica, yJaapHu:
1) Kpamep popmynanapu(kouaacu)aas;
2) Teckapu MaTpuIla YCYJIH;
3) l'aycc ycynu ;
4) XKopnano —I"aycc monudukanusnamran ycyuiapuaan Goigaianu0d equHr.

(%, —3X, +2x =1, X, —4X, — 2%y =T
31. a)s3% +2X, — X3 =4  6)9—3X, +5X, +6X; =7
X% + X3 =06 33X, + X, = X3 =5
(%, —2X, +2%; =1, X, + 5%, + X =7
32.a) X +X, =X =4  0)32X —X, —3X; =-1
A%, — X3+ X5 = 3; 3%, +4X, +2%X; =8
3X, + 95X, +4X; =17, X + X, +3%X; =-1
33. a)s 4X —2X,+3%X; =8  6)34X + X, +4X; =-2
3X; —3X, — X3 = —5; 2%, — X, + 2%y =—4.
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[ X, +3X%, —8x=3,
X, —3X, —2X; =8
| X —9X, +2X3 =9,

34. a)s

(— X, +3X, —2X; =1,

35. a)] 5% —X, +3%X; =2

k4x1+2x2+x3:7;

(X, +3X, —2Xy = 2,

36. )3 3% +2X, + X, =8

(12X, — X, +3%3 = 3;

(4%, +6X, + 3%, =17,

37. a){ 2% +6X, +5x%; =12

| 3% +6X, +4X%; =9;

X, +X, = X3 =7,
3X, +9X, +4x; =10
(2%, +8X, +9X; =15;

38. a);

(X, —3X, +4X%y =2,
39. a){ 3% —2X, — X3 =8

(12X, + X, —OX%3 =3,

X, —3X, — X3 =1,

40. a)y 4% —X, =6,

(13X, +2X, + Xy =4

X, —2X, +3X; =6.

6)y 3% —2X, —5%X; =6
2%, +3X, —4X; = 20.
% —5X, =31
6)¢ 4x, +11x, =43,
2%, 43X, +4X; =20,
X + X, — X3 =1
6)3—4X — X, +3%X; =—3

6)

57

8%, +3X, —6x; = 2.

2% — X, = X3 =4
6)q 3%, +4X, —2X; =11
3X, — 2X, +4x; =11.

4X, —3X, +2X%3 =9
6)q9X, +6X, +2X; =18
2%, +5X, —3X; =4.

X, + 9%, + X3 =2,
3X, +4X, +2X; =3
2X, —4X, —3X%; =0

X, +2X, +4%; =31
6) < 33X —X, +X3=0

5X, + X, +2X; = 20.



41.

42.

43.

44,

45.

(X, —3X, +4X%y =2,
3X; —2X, — X3 =8
(12X, + X, —OX%3 =3,

[ 2% — X, + %3 =3,
4%, +5X, =3X; =5
3X, +2X, = X3 =1,

[ X, —4X%, —2X; =0,
3X; + X, + X3 =6
13X, —5X, —6X; =7,

X, +3X, — (X3 =3;

4x, —3X, + X3 =13

46.

2%, + X, =5X; =—1;

(X, —3X%, +4X, =7,
6X, +4X, —7X; =3

47.

L TX + X, =3Xg =2,

[ X —4X, +X; =8,
2%, +3X, —2X%; =4

48. a)

3%, — 2X, — 59Xy = —14;

3X; — X, — X3 ==3;

X, —2X, +3X%; =0,
2%, +3X, —4X; =10

58

X, + 9%, + Xg =2
6) < 3X, +4X, +2X; =3
2%, —4X, —3X3 =0.

X, +2X, +3X; =6

6) ¢ 59X +8X,—X; =0
2%, —3X, +2X3 = 6.

3X, +5X, + X3 =2

6) < 4X, +X, +2X; =8
S5X; —3X, +3%; =4.
2% — X, +5X%; =10

6) ¢ 3% —X, +5X; =12

o5X, +2X, —13%; = 21.

2% — X, —9X3 =3
6) < 3X, + X, —2X3 =7
4X, +3X, + X3 = 0.

X+ 2%, + X3 =-1
6) < 2X + 77X, —X%3=10

| 3X, —9X, +3X; =14,

X, + X, =Xy =—4
8X, +3X, —6X; =-15
| 4X% + X, —3X%; =—6.

6) <

2%, + X, —9%X3 =—3
6) ¢ 3% —X,+2X;=4

3X, —2X, + 3%y = —2.



49.

50.

o1,

52,

53.

54,

55,

-

X, + X, = X3 =0,
3X, +2X, —2X; =3
A% + X, —9X; =1
(X, +7X, —10X, = -5,
2% +5X, +X;=-1
X, +4X, —3X3 =—2;

X, +4X, +3X; =7,

13X, + X, + 7Xy =1

.
X+ X,

(X, +2X,

]
X + 2X,

a)s

—3X; =4,
2%, +3X, —2%3 =10
X, +2X, + X3 =5;

—3X; =4,
X, — X, +4X; =7
2% + Xy + X3 =9

—X; =3,
2% +2X, +3X; =2

13X, +4X, +2X%; =0;

(X, +5X, +2X, =4,

3X, +3X, + X3 =2
2%, —2X, — X3 =3;

X, +3X, —4X; =5
2% — X, — X3 =9

3X; —5X, +2X; =2.

—3X, —4X; =2
3x1 X, —3X; =06

2X5 = 3.

0)

4% + X, —
—3X, +X; =3
4x1+2x2+x3_4
3x1+5x2+2x3 =38.
X, +8X, —6X; =-13
6) 4 2% +X,—X3=4

% +5X, +3X; =—1.

X, +3X, —X3 =6

X +4X, + X3 =11
2%, +5X, —8%X; =3

X, —6X, +4x; =19

6) < 3X +2X,—X;=4
95X, —3X, + 2Xg = 23.
X, —X, ==3
6) 19X + /X, —3X3 =—12

3X, + 2X, +3X3 = 5.

3 — Tommuupukiaap. bepunran Oup >KHUHCIM YU3UKJIM TEHIJIaManap
CUCTEMACUHUHT €YUMMUHH TOIHHT.

56.

a)

X, —8X, —5X%; =0,
X +5X, + X3 =0

2X, —3X, —4X; =0;

2X, +5%X, —9%3 =0
6) < 4X —3%; =0
2%, +4X, — %3 =0,

—3X,



o7,

58.

59.

60.

61.

[ X, —8X, +7X; =0,
3X, —3X, +4X; =0
2%, +5X, —3X; =0;

[ X, —8X, +7X; =0,
3X, —3X, +4%X; =0
2%, +9X, —3X; =0;

[ X, +7X, —2X; =0,
X, —6X, —X; =0
3X; —9X, —4X; =0;

[ X, +8%, —2x, =0,
3X, + X, —4%; =0
6X, — 71X, +2X; =0;

[ X, —5X, +3X; =0,
X +2X, —4%X; =0

2%, +9X, —2X%; =0;

X, +3X, — (X3 =0,

62. a)< 3% +2X, —3%; =0

63.

64.

a)s

a)-

2%, — X, + 4% =0;

[ %, +3X, —3%;, =0,
X, =X, +4X%3 =0
[3X, +9X, +2X; =0;

2%, — X, —2X%3 =0,
2X, +5%X, +3%; =0

6%, +3X, — X3 =0;

[ X, —8X%, +7X; =0
2%, + X, +3%X; =0
4X, +3X, —5%; =0.

[ X, + X, —2%; =0
2% — X, +4%3 =0
13X, +2X, —9X; =0.

[ % +6X,—3%,=0
6) < 3% —2X, + X3 =0

2%, +4X, —5X; =0.

X, +2X, —4X; =0
6) ¢ 2% +3X, +X; =0

3X, + 95X, —3X%; =0.

X, +5X, —X; =0
6) < 3%, —8X, +5%; =0
2%, —3X, +3%; =0.

X, +2X, + X3 =0
6) < 6X, —X, +2%X; =0

3X, +2X, —3%; =0.

X, —4X, +5%; =0
6) ¢ 3% +2X, +3%; =0
2X, — 2%, +4%; =0.

X, —3X, —2X%3 =0
6) < 2% +5X, =3X; =0
X, +8X%, +3%; =0.
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65. a);

66. a)-

67. a);

68. a);

69. a);

(X, +7X, —4x; =0,
X —X, +3%; =0
(12X, —3X, + X3 =0;

(X, +7X, —4x; =0,
2% —3X, + X3 =0
3X, +4X, —3%; =0;

(2%, — X, + 2%, =0,
4%, +3X, —5%; =0
(6% +2X, —3X; =0;

(X, —3X, + 4%, =0,
2%, + X, —3%3 =0
33X, —2X, + X3 =1,

(X, — 7%, + 3%, =0,
3X, —2X, + X3 =0

70. a);

X, +2X, —2X5 =0;

[ X, +2X, —2X3 =0,
5X, —6X, +4X; =0

71. a);

72. a);

33X, —2X, + X3 =0;

[ X, —2X, +5X; =0,
X, =X, = X3 =0
2%, —3X, + 4% =0;

X, +3X, —5X; =0,
X, —4X, +6X;=0

“

2%, — X, +3%; =0
6) ¢ 3% —4X, —2%; =0
X +2X, — X3 =0,

[ 2% — X, +3X%;, =0
6)

.

3X, +4X, +2%X; =0
6X, +5X, —X; =0.

(X, —2X, =5X%; =0

6) < 2X; — X, +3X; =0

13X, +4X, —X; =0.

X, + X, — X3 =0
6) 16X, +5X, —4x;, =0
3%, +4x, —3%; =0.

X, +2X, =5X3 =0
6) < 3%, —2X, +4%; =0
5%, + X, —3X%3 =0.

X, —3X, +9X; =0
6) < 4% +5X, —3%; =0
3X, +2X, —3X5 =0.

X, +2X, +3X%3 =0
2% — X, +4%3 =0
3X, —4X, + 7%, =0.

6)

X, —3X, + X3 =0
6) <3X, —2X, —3X; =0
4%, + X, +2X; =0.
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(X, —2X, + 3%, =0, X, +3%X, —X; =0
73. a)s 4% —X, +5X%; =0 6) <« 3% +2X,=0

(2% +3X, — X3 =0; 4%, — X, +3%; =0.

[ X, +2X, —3X%; =0, X, +3X, + X, =0
74. a)y 5% —4X, +7%; =0 6) 49X, +2X, —3X; =0

2%, —3X, +5X; =0; AX, — X, +2X%3 =0.

(X, +8X, —4x, =0, X, — 4%, +3%X; =0
75. a)y2% —3X, +3%X; =0 6) < 3% —2X, —X; =0

| 3% +5X, — X3 =0; 4X%, —2X, + X3 =0.
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2- nadoparopusi umu. 4 coar.
MaB3y. AHAJIUTHK reoMeTpHsi djeMeHTIapu

1. JlabopaTopusi uMmMHMHI Makcaau. KoopauHaTanap yCYJIUHUHT
MOXMSATHHM MyKaMman Japaxkana mnaukam. by ycyn éEppamumna
OepwiraH HMKKM  HYKTa opacujard Maco(paHud TOMNHI, KECMaHH
Oepwiran HucOatna OYnMIN, TYFpU YU3WMK Ba YHUHT TEHIJIaMalapu
XamJa yiap YCTHJAa acocuil TyllyHYajnapu (MKKA TYFPU YU3HUK
opacujaru Oypyak, HyKTaJaH TYFpH YM3MKKKada Maco(da, UKKU TYFpH
YU3UKHUHT KECHUIIIYBU Ba X.K) MKKMHYU TapTUOIU YM3HKIApP Ba YHUHT
TEHTJIaMaJlapy XaMJa YJIapHU TEKIUpHIl, ¢azofa TEKUCITUK Ba TYFpU
YU3UK TEHIVIAMalapu XamJa YJapHU TEKIIMPUII MajlaKaJlapuHHU,
aHaJIMTUK reoMeTpus AIIEMEHTJIAPUHUHT UKTHCOIUETAATH
KYJUIQHJIHUIIN KYHUKMaTapuHU XOCHJI KUJIMIIL.

JlabopaTopusi WM KMX03JapU: Mabpy3a Ba aMaldil MaIlIFyJIoOT

KOHCIIEKTJIapH; ONUN MaTemaTuka (aHd AapciuK €KU KyJUIaHMallapH,

XUCOOJIalll TeXHUKACH (KOMITBIOTED).

2. Ha3apwuii Kucm.

Haszapwuii kucm caBosiapu:

1) koopaMHATIAp yCYJHM BA YHMHI MOXMSTH;

2) MKKHM HYKTa opacuaaru macoga;

3) kecMaHu Gepuiran HucéaTaa oyauu;

4) YM3UK BAa YHMHI TCHIJIAMACH XaKH/Aa;

5) TYFpu YM3MK Ba YHUHT TeHIJIaMAaJIapu;

6) MKKMHYHY TAPTUHOJIM YM3UKJIAP Ba YIAPHUHT TEHIJIAMAJIAPH;

7) pa3ona TEKUCJIUK TEHIJIAMAJIAPH;

8) ¢pazona TYFpu YM3HK TEHIJIaMaJapu.

1.Koopounamanap ycynu éa ynunz moxusamau.

XVII acpna dpaniy3 maremaruru Ba ¢unocodu Pene [exapt uinnapu
Typainu, OyTyH MaTeMaTHKaHH, XYyCyCaH T'€OMETpPUSHM WHKUJIOOWH KaiiTa
KypraH KOOpJuHatTiap ycyiau (METOoAM) BYKyAra Kenau. AnreOpauk TEHIJIMK
(TEHTCU3MUK) JIapHU FeoMeTpuK o0pa3 (rpaduk) Jiap OpKadu TaIKUH KUAJIUII Ba
aKkCMHYa  TEOMETPUK  MacajlaJapHd  €YUIIHU  aHAIUTHUK-(opMyJaiap,
TEHrJaMajiap CUCTeMallapu €pJaMujia u3jall UMKOHMATH Taigo Oynau. SHru
TapMOK @HAJAUMUK 2eoMempus BYXYATra Kelau. AHAIUTUK T€OMETPUSHUHT
MOXMSITH, TEOMETPHUK 0OCKTIapra YHUHT alireOpank (aHATUTHK) U(OTACHI MOC
KYHUO, YIapHUHT XYCYCUSATIApUHU VpraHUIIHMA, YHra MOC airedpamk
udoaapHu TEKITUPHUIIT OPKATH aMaJra O PUIIA]IH.

MabiaymkH, ¥3apo nmeprneHaIuKyIsp OYarad TOPU30HTaI Ba BEPTUKAJI COHTIAp
Vku [exapt TyFpu OypUakiv KOOpAWHATIAP CUCTEMACHUHU TAIIKUI Kuiaau. by
CHUCTEMa OPKaJu TEKUCIUKIATH HyKTa OwmiaH Oup Xy()T XaKuKuil COH ypTacuaa
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Oup KUWMATIM MOCITWK YpHaTuilagu. TeKWCIMKaa HyKTa A(x,y) Owumiad
OeNrmiaHaau. X,y COHJIapra yHUHT keopdunamaapu neivnanu. Koopaunatiap
CUCTEeMacH OpKaJId VYpHaTWiIraH OyHOall MOCITMKKAa KOOpAHMHATIAP YCYIU
nernagv. by yCysiHH reOMETpUSHUHT AaUPUM dCOCUUl MACANAIaAPDUHY_eYulica
KYJUTaiiMu3.

“Hykra  Oepuwiran”  geran  uOOpa  YHUHI  KOOPJHMHATIAPUHUHT
Oepunraniuruny, “HykraHu TonmuHr” geraHn uOopa 3ca, Iy KOOpIWHATIAPHU
TOIWILIHU TYUTyHWUIAIN.

2.Hxkku nykma opacuoazu macoga.

Texucnukaa 6epunran ukkuta A(X,,Y,) Ba B(X,,Y,) HyKTajap opacuaaru

Macodanu Tonamus. MabiyMku AC =X, —X,, BC =y, —y,. ABC TYfpu

Oypuakiu yuOypuakmaH, AB* =(x, —x,)* +(y, —Vy,)*, ,0y1m0,

AB = \/(Xz - X1)2 + (yz - y1)2 (1)

oynanu.(1) ¢opmynara OepwiraH UKKUTa HYKTa opacujard Maco(aHu TOMMII
dbopmynacu aevmnanu (1-uuzma).

1-mucon. bepunran A(51), B(2,—3) HyKTajap opacujaaru MacopaHu TOIHUHT.

Eunm. (1) dopmynara acocan

AB =/(2-5) +(-3-1)2 =/9+16 =+/25 =5.

Hemak,06epwiran HyKTajnap opacujgard macoda 5 y3yHIUK (MacmTad)
Oupaurura TeHr Oynaau.

FOxopuna, reomerpuk obOpasznapra yJapHUHT anreOpauk udomamapu Moc
KYWUIUO, yIapHUHT XyCycusiTiIapuHu iy udoma €xku dopmynanap OpKaiu
aHUKTaHaau J1e0 TabKWIIAJIUK, MaHa OyHHM MKKH HYKTa opacujard macodaHu
TOIHUII MHCOJIUAA KaM KYpuIll MyMKuH, uyHOHuYH A(5,1) Ba B(2,-3) Gepuiran
HyKTajap opacuaaru macodanu ucoornanrad (1) popmynara acocan TOMUIIIN.

VA
yA yA
A
Y, Y, C
D
y . -
yl yl I ? ! B
R AL C 1B R
0 X o} X O X
X XX,
1-yu3zma 2-9u3Ma 3-yn3ma
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3..Kecmanu 6epunzan nucoamoa oyauwm.

AB kecMma Oepunran OYnuO, yHMHT ywiapu A(X,Y,) Ba B(X,,Y,)
Oyncun. AB kecmanu AC:CB =1 HucOataa 0ymyBun C(X,y) HyKTaHH TOTaMH3
(2-un3zma). MabayMKH,

AC _BC _, .,  AC_4G
AC, BC, BC B,
AC, =x—-x, BC, =X, —X,

X, + AX
oyunan, (x —x)/(x, —x)=A, 6ymb6, X = "2 GYmanm.

1+ 4
+ A
Xynnu myHnam Y = Nt
1+ 4
oynanu.

Jemak, C HYKTaHUHT KOOpAUHATIApHU YUyH
' A
L XA,y BT (g

c 1+ 4 1+2

dbopmynanu xocui KWiauk. (2) ¢popmynara AB KecMaHu A HHUcOaTna OYIyBUH
C(X,y) HyKTaHH TOnuil opMynacu nenunaan. Xycycuil Xomnaa

£:ﬁ,::l. 657.]'108,, X=X1+X2, y:u
CB 2 2

O0ynn0, KeCMaHU TEHT UKKUTa OYuil GopMysiacu Kenud YMKaIu.

1-mucon. A(-6;7) Ba B(-2;3) Hykrajap Oepuiran. AB kecma C,D,E
HyKTajgap OpkKadu 4 Ta TEHr KUCMilapra axpaTwirad. C,D,E OYynuHUII
HYKTaJapUHHU TONUHT (3-un3Ma).

Eunn: Mabnymkn £=1 £=1, E=3
CB 3 DB EB

C HyKTaHUHT KoopauHaTiapun (2) hopmynanan goilgaiaHud TomamMmmus:

—6+1-(—2) 7+1-3
3 3
Xe =——>r—=-5 yo=—"7-=6.
1+— 1+-—
3 3

Jlemak, C(-5, 6). (D Ba E HyKTaJlJapHU MYCTaKHJI TOIIMHT).
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4. Yu3uk 6a yhunz men2namacu XaKuod.

AHAIUTUK TEOMETPUSHUHT DHI MYXUM TYyIIyHYaldapuJaH OUpH YH3HUK
TEHIJIaMacu TylIyHuacuaup. Tekucnaukiaa TYFpu Oypyakiv KOOpAHHATIIAP
cucremacuaa L uusuk Oepunrad 6yiacuH. (4-uu3ma)

Tavpud. L umsukma EryBum wcrairad M(X,y)  HYKTaHUHT

KOOpJIMHATIIAPH
G(x,y)=0 (3)
TEHIJIAMaHU KaHOATIAHTUPHUO, yHJIa €TMaraH HYKTaJapHUHT KOOpAUHATIApU
KaHOaTJIaHTUpMaca, Oy TeHrjaaMa L YM3HKHHUHT TeHrJaMacH JeUIIain.
bynnan L 4u3uk, koopauHatiapu (3) TEHIVIaMaHU KaHOATJIAHTUPYBYU
Oapua HyKTajap TYIUIAMHIaH WOOpaT SKAHJIWTH Keaud dYukamu. Uu3HKHUHT
TEHTJIAMAaCUHHM TY3WII JeTaHJaa yHra Terunuid uxtuépuii M (X,Y) HyKTaHHHT

KOOpJIMHATIIApX  opacujard  MyHocabaTHu  (OOFJaHMINHM)  TEHIJama
KYpUHUIIKMAA aHUKIamgaH wubopar. TomwiaraH 4YW3WK TEHIJIaMacu YYyH,
YU3UKJIArd WCTATaH HYKTAHWHI KOOPJAWHATIAPU YHU KaHOATJIAaHTUpaAu Ba
aKCUHYa, HYKTaHWHT KOOpJMHATIApU TEHIJIaMaHU KaHOATJIaHTHUpca, Oy HyKTa
11y YM3UKIA ETaau.

S. Tyepu uusur ea yrHunz menznamanapu.Tyzpu uu3ug TYIIyHYACH
aHAJIMTHK T€OMETPUSIHUHT acOCHi TylnyHuanapuaan oupunup. Kyinga xap xun
XoJlaTiapja TYFPU YWU3UKHUHT aHaUTUK uQoJaIapuHu (TEHIJIaMaIapyHu)
KEeJATUpUO 4YMKapamu3 Ba yiap €EpaaMuja TYFpH YM3UKHUHI TEKUCIUKIArH
BA3UATIIAPUHU YPraHAMU3.
1).Tyzpu uuszuknunz oypuax Ko3gguuusnmau 6a ymymuii menziamaiapu.
Tyepu uusuknune Oypuax KoIgpuyuenmau menziamacu.

Texucnukna JlekapT KoopAUHATIAP CUCTEMacuaa Oupop TYFpU YU3UKHU
Kapainuk. OX Vku mycOar WyHanmummy OwinaH XOCWJ KWiraHn Oypuarn « Ba
TYFpPU YU3MKHUHT OpAMHATIAp YKHIAH aXpaTraH KeCMaCHMHUHT KaTTaaurud b
OepunraHna yHHHT TEKUCIUKIArd XoJaTh aHuK OYymanu. Macanas,

b=3, a=125" 6yca, yaunr xonatu annk 6ymamu (5-4usma).

A
A y
y y
3
a =125°
0 0 X
4-qu3zma 5-yu3ma 6-un3zma
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Oxopuaarun kuitmatnap Oepwirasaa TYFpU YM3UKHUHT TEHIJIaMAacHHU
KEeNTUpUO YMKapaMu3. M(X,y) TYFpU UYM3MKKA TErMILIM HUXTUEPUH HYKTa

oyicuH (6-un3ma). AMB TYFpu Oypuakiu yuOypUakiaH

% =tga, OyHIaH BM = ABtg«
6-um3smaman y=BC+BM; €ku y=ABtga+b, AB=x Oyiaraniura ydyH
y =xtga +b Oymagu.

tga TYFpU YMBUKHUHT Oypyak KodGduumMeHTH neimiaan Ba tga =k
ownan 6enrunaimus. Llynaai kuimo,

y=kx+b 4)

MyHOocabat kenud yukanu. byHra TYFpu 4M3WKHUHT Oyp4Yak Kod(duumeHTan
TeHrJaMacu neinnanu. b=0 Oyica, TYFpu YW3HWK KOOpAMHATIAP OOIuaaH
¥TuO TeHrmamacu y=kx OVmagu. k=1 Oynca, y=x Oymub, Oy OupuHYH
KOOpJIMHATIAp OypuaruiHUHT OucceKTpucacu Oyaau.

_Tyzpu uuzuKHunz yMymuil men2i1amacu 6a YHUH2Z XyCyCcuil Xouiapu.

HNkkn HOMabJiyMin AX + By + C =0 YM3UKJIM TEHIJIAMaHU KapaiMH3.

bynnan By=-Ax-C, y= —Sx—%, k= _S’ b= —% Omman Oenruaacak
y =kx+b Tenrmama xocun Oynamu. [llyngait kunub, Ax+By+C =0 TeHIIama

XaM Tg’FpPI YHU3HUK TCHIJIaMaCH SKaHJIUI'N KEJIno YHUKaIHu.

Ax+By+C=0 (5)

TEHIJIaMara TyFpyu YM3UKHUHT YMYMUM TEHIJIaMACH ICUUIaIN.

Xycyemii xosutapu: 1) A=0,B=0,C=0 Oynca, Ax+By=0 0Yyiu0,
TYFPU UM3HK KOOpAMHATIAp OommuaH yraau, 4yyHKd O(0,0) HyKTaHHHT
KOOpJHHATJIapU TEHIJIaMaH! KaHOATJIAHTUPAIU;

2) A=0,B=0,C=0, 6yica, y:—% 0yau0, Oy YKmaH —% KecMa

axkpaTu0O, Ox yKWra napasien TYFpU Yu3uK TeHIamacu 0ynanu;
o C . o C
3) A#0,B=0, C=0 0ynca, x == o0ymuo, Ox yKmaH Y

KecMma axxpaTud Oy YKura napajuuien TYFpY YM3UK TeHriamacu Oyiaam;

4) A=0,B=0,C=0 0yaca, y=0 0yau0, Ox YKHHUHT TEHIJIAMACH XOCHII
oynanu;

5) A=20,B=0,C=0 0Oymnca, x=0 0ymmO, Oy YKUHUHT TCHIJIIAMACH
XOCHJI Oy nay;

6) A=0,B=0,C=0 Oyaca, C=0 0yau0, y3rapmac Mukmop 0 maH
dapkiau xamaa 0 ra TeHr keand yukaau, OyHaan OYIuIy MyMKHH Mac.
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2).bepunzan bumma 6a UKKUMa HyKHAIAPOAH YHysuu myzpu
YU3UKAp MEeH21aMacu.
A(X,,Y,) HYKTa OepuIraH.
y =kx+b (6)
TYFPU YM3UK A HYKTaJaH yTCUH. by Xoi1a A HyKTaHUHT KOOPAWHATIAPU TYFPU
YU3UK  TEHIVIAMAaCMHU KaHOATJIAHTUPaIu,abHU Y, =kx +b. (6) man oxupru
TEHIJIMKHU allupCaK:

y =Y =k(x=x,) (7)

xocwn OYymamu. (7) TeHriiamara OepwiraH OMTITA HYKTAJAH VTYBYM TVFpH
YM3MKJIAD JACTACMHUHI TEHIJIAMACH JICHUIIaH.
Tyrpu um3uk B(x,,y,) MKKMHYM HYKTaJaH XaM yTca, y-Y, =K(x—X,)

oymuo, k= ((iz x)) oymamau. K Huar kuiimaTiau (7) ra

KyHno

Y—% — X=X (8)
Yo=Y Xy =X
TEHTJIaMaHU XOCHJ Kuiamu3. (8) Oepmwiram MKKM A(X,Y,)) Ba B(X,,Y,)
HYKTAJIapAaH YTYBYHM TYFPU YM3UK TEHrJIamMacu Oymaau.
3).Tyzpu uuzuKkHuHz Kecmanapea HUCOAMAH 6a HOPMA
menzinamanapu.
TyFpu 4M3UK KOOPAMHAT VKJIApUIaH MOC paBUIIJIa a Ba b KecMmaiap
axpatub yrcun (7-um3ma). Tyrpu unsuk A(a;0) Ba B(0; b) HykTamapjaan yTamu.
bepwiiran MKk HyKTaJlaH YTYBUM TYFPH YA3UK TEHIJIAMAacura acocaH

o
|
(@)

%:E, X:—§+l éxu

—a b a (9)

QJQJ

X_
" 0-a
=1

m|>< o
o-|~<o

TEHIJIaMa XOocui Oynaau. by TeHriamara TYFpU YW3HKHUHT KecMaJjapra
HUCOATaH TEHITIAMAaCH JeNMIIaN.

A
A y

N\

y

- yn3Mma. 8- ynsma.
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Tyepu uyuzuxnunz Hopman meunzaamacu. TYFpu 4M3MKKA KOOPJIHHAT
OommIaH TYyIUPWITaH TMEePIEeHANKYISPHUAT (HOpMaT) Y3YHIUTH Ba YHHHT OX
VKu MycOar WyHanmuimyM OWJIiaH XOCWUJ KWiIraH Oypyaru o OepwiraHaa TYFpu
YU3UKHUHT TCKUCIIMKIATH X0JIaTH aHWK OYyiany (8-yu3ma) Ba YHUHT TEHIJIaMacu

xcosa +ysina—p=0 (10)

oynamu. (10) TeHrmamara TYFpU YHM3UMKHUHT HOPMAJ TEHIJAMACH JcHuIaIu.
Masbiaymku, cos’a+sin®a=1. Hopman TeHrmamana mry mapT OakapWIHIIH
kepak. TYFpH 4M3UK YMyMHI TEHTJIaMaCHHU HOpMaJ TEHTJama KeITHPUII YIyH

HOPMAJJIOBYM KYNIAUTYBYH

Mot HU TONUO, YHH AX+By+C =0

++ A? + B?

TEHIJIamara Kynautupamus. by xoina

A X+ =0

B C
y+ -
+A? + B? ++/ A? + B? ++/ A? + B?

HOpMaJl TeHrjama Xocua Oymaau. HopmammoBuun KYnmaWTyBUMHHHI HIIIOpPACH
030]1 Xa/I UIIIOPACHUTA TECKAPHU OJIMHATH.
4) HKkKu myzpu uu3suKHUHZ KeCUuwysu, yaap opacuoazu 0ypuax ea
HYKmMaoan myzpu yusukkKaua oynzan macoga.

Hkkuma myzpu uusukhune kKecuuiysu. VIKKUTa TYFpU YNA3UKHUAHT
KECUIIIMIIT HYKTACMHU TOMNUII Y4YyH YJAPHUHT TEHIJIaMajapyuHu Oupraiukaa
€4MO KECUIIIUII HYKTACUHUHT KOOPAUHATIApH TOMUIIAIH.

2-MHCOJL.

2X+y—-3=0, x+y-2=0
TYFPU YU3UKJIAPHUHT KECUIIUII HYKTaCUHU TOITHHT.

Euwnm.
2X+y—-3=0,
X+y—-2=0

Wxkuaun Tenrnamanu (-1)ra xymaitupamus, Xocui OYJIraH TEHIVIAMaJapHU
xaaMa-xaa KymmO, x-1=0,x=1 HM XOCWJ] KujlaMu3. X=1 HHU OUPUHYHU
TeHIJIamara Kyncak, 2-1+y-3=0 €ku y=1 6ynanu. llynnait kunuob, Oy TYFpu
yu3uKiIap AL 1) HyKTaaa KeCHUIIaau.

_Hxxu myzpu yuzuk opacuoazu dypuax. Vkkuta

y=kXx+b

y=Kk,x+b,
TVFpu uu3uKIap Oepwiran OyincuH. bynma k, =tga,, k, =tga,. Oy TYFpu
YU3UKJIap mapamien OyIMacuH Ba ylap opacuaard OypuyakHU TOMHMII Tanad
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sTricuH. TYFpu yu3uKiIap opacujgaru OypyakHU ¢ OwiaH OenruiaiMus.
p=a,—a, (9-unzma).

tgp =t9(a, — ) :M éxu
l1+tgat9a,
(11)
tgp =2t
1+kk,

(11) wxkky TYFpU 4YM3UK Opacuaard OypPYAKHUHI TAHT€HCHHH TOMUII
dbopmynacu 6yaaau.

XV

9-uyn3mMma. 10-yusma.

TYrpu un3ukIap neprneHIuKyssip 0yica, ynap opacujaaru Oypuak

K, —k 1
=90° 6yam6 —2—L = oo, 1+k,.k, =0,k .k, =—1 k =——
4 Y kK, 12 12 1T

Oynaau, OyHra UKKY TYFPU YU3UKHUHT MEPHEeHINKYJIAPJIMK APTH JTeHNTaIN.
TYFpu YU3HKIAp mapaten 6yca, ¢ =0, 6¥au6, tg 0°=0,  &ku

k, —k
1+k, .k,
KenuO YuKau.
k1 = k2 TEHIJIMKKA  WUKKU TYFPU UYMBUKHUHT HAPAJLIEUIMK HIAPTH
JNeUnIaau.

Hykmaoan myzpu uusukkaua oynzan macogpa. M(Xq; yo) HyKTa Ba
xcosa + ysina - p=0 Tyrpu umM3MK Ocpuiaran OyicuH. bepuiran HyKTaaaH,
Oepwirad TYFpu YM3MKKaya Oyiran macoga

d =| xcosa + y sina - p | (12)

dbopmyna Epaamuaa Tonmnaau. TYFpu YM3HK TeHriaamacu ymymuii Ax+By+C=0
KypuHHIIIa 6epuiran 6yica,
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Axg+ Byy+C
VA™B

d= (13)

dbopmya OuiaH TOUIAIH.
TYFpu YM3UK TYNIYHYACHHUHT UKTUCOMUETAA KYJUTAHUIIIUTA OUpHEYa MUCOILIAP
Kapanmmus.

3-mucon. bupop xun maxcynoraan 100 mroHacMHU MILIA0 YUKApUIITA
300 muHr cym xapaxat KuiauHcuH. S00 qoHacu ydyH 3ca XapaxaTr 1300 MuHT
cym OyincuH. XapakaT QYHKIUACH YH3UKIM (TYFpU 4YH3HMK) OYyica, Iy
Maxcynotaan 400 qoHa uniad YuKApUII XapaxaTUHU TOIMHT.

Euunm. Macana maptu 6yitnaa A(100, 300) Ba B(500, 1300) nykranap
Oepunran. bepunran UKKY HyKTalaH YTyBUM TYFPU YM3UK TEHIJIaMacura acocaH

y-300 x-100 5
m=mmemmemmmes D ememeeeees Exu y=----x + 50
1300-300  500-100 2

TeHMK Ypuuiau Oymamu. Oxwupru teHrmamanan x=400 yuyn y=1050
SKaHJIUTUHU Tomamu3. [lemak, maxcynotaan 400 moHa unuiad 4yuKapuil y4yH
1050 MuHT cyM Xapaxat KAJIUHAIU.
4-mucon. VIKku XW1 TpaHCHIOPT BOCUTACH A FOK TAIIMII XapaxkaTiiapu
byHKUIMICH
y=100+50x Ba y=200+30x

ownnan udonanancut. byHna, y TpaHCIIOPT Xapa)aTH, X Xap 103 KIWJIOMETpPra oK
tamum macodacu. Kangait macodanan 6onutad 2-Xuil TPaHCHOPT BOCUTACH
TeXaMIUPOK OViaiu.

Eunm. Macana maptuna 6epuiran y=100+50x Ba y=200+30x Ty¥pu
YU3UKJIAp KECUINAJWraH HYKTaHU TOIMAaMHU3: TEHIVIMKJIAPHUHT Yarl TOMOHJIApH
TeHr Oynrannuru yayH 100+50x=200+30x TeHTr/IaMmaHu X0CHJI KujlaMu3, OyH1aH
x=5, y=350 6ynanu. lemak, Tyrpu uynsuxiap A(5,530) HykTaza KecuIaiam.

Ouau TyFpu uyusukiaapuu sicaiimus. (10-unsma).10-un3manan KypuHAIUKH,
1ok Tammin Macodacu S00kM aH opTUK OYiranaa, 2-Xuji TPAHCIOPT BOCUTACH
OWJIaH 10K TalIWIca XapakaT KaMpoK Oynaau.

6. Ukkunuu mapmubnau yu3uxiap 6a yJaapHuHZ meH2i1amacu.
MasbiiyMKH, TEKUCIUKAA TYFPU YU3UK X Ba y y3rapyBud KOpAUHATIIApra
HUCOAaTaH OWPUHYM Japakalyd JAW. ODHAW TEKUCIUKIA WKKUHYM TapTUOIH
YU3UKJIapHU VpraHamMu3. WKKUHYM TapTHOIM YM3MKJIAp X Ba Yy Y3rapyBud
KOOpJIMHATIapra HUCOATaH MKKWHYM Japa)kaiy TEeHIJama OuiaH udoaagaHaau.
WMKKnHYM fapakayiv TEHITIaMaHUHT YMYMUANW KYPUHUILU
Ax®*+ Bxy + Cy* + Dx + Ey + F =0 (14)
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oynamu. (14) TeHrmamara HMKKUHYM _TAPTHOJIM _YU3UMKHUHT YMYMMU
TeHrjgamacu neviunagu. Kyiluna wyalisH xoJuiapja, HMKKUHYMA —TapTHOIH
YU3UKJIAPHUHT AHATMTUK HQojanapuHu TOMHO, YJIAPHUHT XYCYCHUSATIAPUHU
ypranamms.

1).Adéinana 6a 3n1unc menenamanapu.

Auinana eéa ynune menenamacu. Tabpud. Texucnukna oupop C(a, b)
HYKTaJIaH TEHT Y30KJIMK/A KOWIAIIraH HyKTanap TyIUIaMyA alJIaHa JeHnIIaIu.

M(x, y) ainanara terunum uXTHEpuUN HyKTa OYncun (11-ym3ma).
Ailinana Ttawpudura kypa CM wmacoda y3rapmac, 0y macodanu R Owumnan
oenrunaitnuk. Mkku HykTa opacumarun Macodanu tonuin (opmynacu (1) ra
acocaH

|
CM=\ (x - a)2 + (y -b)2 éku (x -a)" + (y -b)" =R.
OXHUpru TEHITTUKHUHT HKKaj1a TapaduHu KBagpaTra Kytapuo
(x- a)° + (y -b)* =R? (15)

TeHrJamara kenamus. by Tenrmamara mapkasu C(a, b) mykranma, paguycu R ra
TEHT ailJIAHAHMHI KAHOHMK TeHIJamMacu Je6 atanaau. (15) nan

x?-2ax +a’+y*—2by+b*=R® &ku x°+y’-2ax—2by+a’+b’-R?*=0

oynanu. by tenrnama (14) renrnamanuar A=C, B=0 6ynran xycycuil Xoaumaup.
Jlemak, aliaHa MKKUHYH TapTUOINA YUSUKIHP.

5-mucoin. UKKHHYM TapTHOIH YM3HK X+ y° - 6x + 4y - 23 =0 Tenrnama Gunan
Oepunrad. YHUHI aijaHa »SKaHJIUTMHA KYpCAaTUHI XamJla MapKa3uHU Ba
pagnyCHUHH TOTIHHT.
Euni. X Ba y 11 Xajuiap Oyiinua Tyia KBaApaT axpaTamus:
X2-6x+9-9+y +4y+4-4-23=0,x-3)°+ (y+2)*-9-4-23=0  &km
(x -3)° + (y +2)* = 36 Gy aiiTaHAHUHT KAHOHHK TEHITAMACHIHD. Y HUHT MapKasH
C(3; -2), panguycu R=6 6ynau.

yA yA

B
- W S
A

Bj

O
o /

11-yu3ma. 12-gu3ma.
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Inaunc ea ynune memncnamacu. Tavpud. Texucnukna, xap Oup
HYKTacuJaH OepuiiraH MKKUTA HyKTajaprada OyinraH macodanap HUFUHANCH
y3rapMac MUKAOpAaH uOopaT OYJiraH HyKTajgap TYIUIaMUTa JLIURC 0euulaiu.
bepuiran nykranap ¥y Ba t, 6Viacun. By Hykramapra simiurncHUHT GOKycaapu
neitmnaan. Yarapmac MUKIOpHH 2a, QoKyciap opacuaard mMacodasu 2¢ GuiaH
Oenrmnad, KOOpAMHATIAD CHUCTEMAacHHU ImyHAal omamusku, OX Vku
doxycnapnan yrcuH Ba koopauHartinap Oomm FiF, macodanunr ypracuma
oynacun (12-yuzma). M(X, y) dJuMIcra TETMIUIM UXTHEPUM HyKTa OYyica,
Tabpudra xypa

F;M+F,M= 2a (16)

oynamu. Mawsnymku, Fi(+c; 0) Ba Fy(-c; 0) OYn1mb, MKKKM HyKTa OpacHaaru
MacodaHu Tonuil (popmysiacura acocaH:

V(x-c)P+(y-0+V(x+c)i+(y-0° =2a
TEHIJIaMaHU XOCUJI KujiaMu3. By TeHrinamanan uppanyuoHauIMKHA HYKOTHO
X2 (a%- ¢)? + a2 y2 = a2 (a2 - ¢A)
KYpUHUILTA KEITUPAMU3. a’ -c? =b’ Gunan GenrmmaiiMus (uynku a>C). by xonna

X2 y2
o+ =1 (17)

a?  b?

TEHTJIaMaHu xocun Kwiamus. (17) TeHrnamara 2LIMRCHUHZ _KAHOHUK
TEHIJIaMacH JeUnIaau.

Koopaunaatnap Oomm 3/UTHIICHUHT CUMMETPUS MapKa3u KOOpJIWHATIIAp
Vku cummerpus ykiaapu Oymamm. Aji(-a, 0), Ay(a, 0),B; (0, -b), B,(0, +b)
HyKTanap 3umrncHuHT yuiapu, a= 0A, Ba b=0B, macodanap moc pasuiia
DJUTUTICHUHT KaTTa Ba KMYUK SIPUM VKIIapU TCHHIIAIH.

Myngait Kuaub, DSIUIMIC HWKKUATA CHUMMETpUS VKHIa, CHUMMETpUs
Mapkasura sra Oyiran Envk 3rpu Yu3UKIUP.

e=c/a < 1 KaTTanuKk LIUNCHUHZ IKCUEHMPUCUmemu JeHnIaam.
AtiaHaHM SJUTUICHUHT a=b, €=0 Oyiran Xycycui Xoiu aed Kapalil MyMKHH.

M(x, y) HykTagan ¢okycnaprada O6yiaran macodara 3yUMIICHUHT (poka
paanyciapu nelnunaau, yJIapHUHT 1 Ba I, Ounan Oenrmiacak I =at+ g'x, =
a - ex Oymanu.

6-mucor. 16x°+25y°=400 SIIHICHUHT APUM YKIAPHHH, (GOKYCIAPHHH
Ba DKCIICHTPUCUTETUHU TOTIHHT.

Eunmi, bepujiran tenrnamann 400 ra 6y1u0,

X y
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S S — |
25 16

KypHHHIITA KeaTupamu3. by Tenrmamanan a’> =25, b’=16 6y1u6, spuM YKiapu
Moc paBuizia a =5, b=4 6ymamn. Mabnymku. b’= a’-c?, 6ymu6. ¢>=25-16=9, c=+
3 oOymamu. [Jemak, dokycmapu Fi(3; 0) Ba Fy(-3; 0) mnHykramapnaa,
AKCIIEHTPUCUTETH 3Ca

C 3

a 5°

oynaou.
2).I'unepbona , napatona eéa yrapuunz menciamanapu. l'unepéona ea
yuunz menznamacu. Tavpud. Texucnukaa, xap Oup HyKTacHIaH
Oepunran ukkuta (Hokyc) HyKTasiaprada 0ynran macodanap aiupmacu
y3rapMac MUKIOpAaH ubopat OyiraH HyKrajap TYIjiaMura 2unepoona
nednaaau.(Kypcarunran aitmpma abcomroT KuiiMatu Oyinda omHuO y
dbokycnap opacunaru Macodagan kuuuk Ba 0 gan dapkin).

Varapmac muknopHu 2a, (okyciap opacuiard MacohaHd 2c¢ Ba
KOOPAMHAT YKIAPHHH HJUTHIICAATHACK onb, ¢ -a°=b’ Gesrmmar Kuputio

€=

- =1 (18)

TEHIJIaMaHu Xocwsl Kuijamu3. (18) TeHrnmamara czunepfonanunz KaHOHUK
TeHriaamacu aevmnanu. ['wnepOonanunr ¢okycinapu Fi(+c; 0) Ba Fy(-c; 0)
o6ynanu (13-um3ma). Koopannatinap YKu cUMMETpuUs VKIapu Ba KOOpIWHATIAP
oo 0(0;0) cumMmeTpus Mapkasuaup. ['umepOosa kopauHaT YKimapuau Aj(-a 0)
Ba Ay(a; 0) Hykranapaa kecub yTuoO, Oy HyKTanapra Xakukui yunapu Ba a=0A;
macoda xakukwii spum Yku nedwmamua. Bi(0, -b) Ba B,(0, b) Hykramap
rurepOoIaHUHT MaBXyM yuwiapH, b=0B, - MaBxXyM sipum YKU JeiuIam.
['unep6ona nkKkUTa acuMITOTadapra sra Oyau0 YHUHT TeHIJIaMallapy

y== X oynmanu.
C
€ = ———>1 KaTTaluKKa 2UnepOOIaHUuHZ IKCUenmpucumenmu 1o
a
arananu. ['unepbOona yxmapu a = b Oynca, yHra TEHr TOMOHJIM THUIepOoIa

. 2 2.7 ~o
JeHuIaau Ba YHUHT TeHrjamacu X -y '=a” Oynanu.

- =1, - rt—==1,

runepOoanapra yzapo Kywima cunepooaanap ned aranaim.

7-mucor. 9x° - 16y2 = 144 runepOonaHUHT SPUM VKIAPUHM,
doxycnapuHu, AKCLIEHTPUCUTETUHU Xamja aKCUMITOTAJapUHUHT
TEHIJIaMaJIapUHU TOIIMHT.

Eun. bepunran tennamanu 144 ra 6ynu6 TeHrIaMaHu KAaHOHUK

X116 - y*/9=1, «xypunnmra kearupamu3s. Byrman a® = 16, b*=9 636,
XaKUKHH ApUM YK a=4, MaBXyM sipuM YK b=3 6y1amu. ¢ = a’+ b% ¢ =16+9, c=+
5 6ymuo, Fy1 (+5;0), F»(-5; 0) 6ynaan.
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Excuentpucurer €= c/a =5/4. a Ba b napHuHr KMiiMaTHHH acuUMNTOTAa
TeHryamacura Kynud  y= +3/4-X TeHrnamajmapHu XOCWJ Kuiamu3. by
aCUMIITOTaIap TEHIJIaMacuIup.

y A D y A
N. R B
0 F
D
13-yn3zma 14-gyu3zma

IHapabona ea ynunz mencnamacu. Tavpud. Tekucnukma, xap Oup
HyKTacujaH Oepwiran Hykra (dokyc)raua Ba Oepuiral TYFpU YHU3UK
(nupexTpuca)raua Macodanmapu y3apo TEHT OYyiraH HyKTajgap TYIlamura
napaboJa aelnnaiu.

Koopaunarnap cucremacunu myszgail onamusku, OX yku F (dbokyc)nan
ytu6, DD; pgupextpucara mnepneHaukyisap, OY  Vyku sca ¢Qokyc Ba
TUpeKTpucaHuHr ypracuaan yrcuH (1l4-dmsma). M(X,y) mapaboiiara TETHILIHA
uxTuépuid Hykta O0yncul. F' nykragan DD; Ty¥pu un3ukkaya Oyiran macopaHu
p (p>0) Ouwnan Oenrunaiimu3. bynga F(p/2, 0) OYaub, IUpeKTpUCAHUHT
TEHrJIaMacH X= - p/2 0ynaau.

Tawpudra acocan MN = MF. N ( - %, y).

WNkku HykTa opacuaaru macoda popMmynacura acocaH

X +p/2 =V (x-p2)° +y°
By TeHrnamanan uppauuoHaNIMKHU HYKOTHO,

y’ = 2px (19)

TEHTJIaMaHU XOCWJ Kulamus. by napadonanunz kanonuk TeHTIaMacu OYymaiu.
Opnaunatnap YKu cuMMeTpus YKu 0yiica, mapaboia TeHriaMacu

x* = 2py (p >0)
kypunumna Oymamu. by Xomma y=-p/2 nupektpuca tenrmamacu, F=(0; p/2)
HyKTa pokyc 6ynanu(15-unzma).
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yA

15-un3ma

M(x, y) nykranan F (p/2, 0) pokycraya macodara dokain paauyc
nevunanu Ba p=x+p/2 . M(x, y) nykranau F(0, p/2) dokycraua macoda
p=y + p/2 6ynanu.

8-mucon. y°=12x mapaGonaHuHr (OKYCHHHM Ba JUPEKTPHCACHHHHT
TeHriamMacuHu TonuHr. M(3; 6) Hykraman d¢okycradya Oynran wmacodaHu
aHUKJIaHT.

Eunu. bepunran renrnamanu (19) renrnama 6wian conumtupu6 2p=12,
OyHnan p=6, p/2=3 . lynnait kumub, ¢okyc F(3;0) Hykraga mupextpuca
TEHrJIaMacH X=-3 3KaHJIuruHu Tonamui. M(3; 6) HykTa yuyH x=3, 0y1u0, dokain
paguyc r= 3+3=6, r=6 6ynaam.

7.@azo0a mekucauxk menznamanapu.l) bepunzan nykmaoan ymuo,
bepunzan 6eKmopza nepneHouKynap 0ya2an meKucIuK meH2iamacu.

OXVYZ 1yrpu Oypuakiu KoopAuHaTIap cuctemacuiaa Mo (Xo, Vo, Zo)
nykra Ba H =Ai +B] +Ck Bektop Oepuiran OyiacuH. My HykTanan ytyBun H
BEeKTOpra mepneHaukyyiap Q TEeKHCIMKHUHT ¢a3ojard Ba3UsATH aHUK OYnaau.
YHUHT TeHrnamacuHu Kentupud unkapamus. Q Texucnukna uxtuépuii M (X, y,
Z) nykra onamu3 (16-un3ma).

A

Ha Mo
<L ~

- Q

<V

16-yu3ma.
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MoM Ba H BekTOpimap y3apo mnepneHAuMKYJsp Oynranna Ba (dakat
myHaaruHa M Hykra Q Tekucnukna €raau. Mabiaymku, MM BEKTOPHUHT
KoopAauHatiapu (X - Xq), (Y - Vo), (Z - Zp) Oymamu. MKku BEKTOPHHHT
NEPHEHANKYIIAPINK OeIrucura acocas;

A(X - Xg) + B(y - yo) + C(z - 2o) =O0. (20)

by Q mekuchux menznamacu Gynanu.

Tawpud. Q Texucnmkka nepnenaukyasip H = Ai + Bj + Ck BekTopra 0y
TEKUCIIMKHUHT HOPMA BEKTOPH JICHIIIAIH.

2) TeKkucnukHuHZz ymMymuii meHzi1amMacu 6a YHUHZ XycCycuil Xo01apu.
(20) renrmamaman Ax -Axo +By -Byg +Cz -Czy =0 &xu Axq -Byg -Czp =D
Ounan 6enrunad

Ax +By +Cz +D =0 (21)

TEHIJIAaMaHW XOCWJ KuiaMmu3. (21) Tenriiamara (a3ona TEKUCITUKHUHT YMYMHMii
TEHLJIAMACH JCHIIIa N,

YMyMuli TEHIVIAMaHUHT XYCYCHUM XOJUIAPUHU KApanMu3:

1) D=0, 6ynca. Ax +By +Cz =0 6yau0, TEKHCIMK KOOpIUHATIAp
Oomuan yraau;

2) C=0 6ynca, Ax +By +D=0 6ynub6. texkuciuk OZ ykura napajier;
xynau myHaat Ax +Cz +D=0, By +Cz +D=0 tekucnukiap moc paBuiiga OY
Ba OX yKynapura napajieiagup;

3) 2- xonnma D=0 6¥ynca tekucnuk tenrnamanapu Ax +By =0, Ax +Cz
=0, By +Cz =0 6ynmu6, moc pasummga OZ, OY, OX koopauHat YKiapujaaH
yraau;

4) B=C=0, 6ynca, Ax+D=0 texuciuk YOZ KOOpIUHAT TEKUCJIUTHIra
napayen, Xyaau myanaid By+D=0, Cz+D=0 tekucmukmnap moc paumiga X0Z,
XOY KoopAHHAT TEKUCIHKIapUra napasien 0ynaay;

5) B=C=D=0 6ynca, Ax=0 6ymm6, YOZ xoopAWHAT TEKUCIUTH OUIaH
ycTMa-ycT Tymanau, sbHu Xx=0, OVZ xoopauHaT TEKUCIUTUHUHT TEHTJIaMacu
oynmamu. Xynmu mysgaid y=0 Ba z=0, moc paBumniga XOZ Ba XOY koopauHaT
TEKUCJIUKJIAPUHUHT TeHTJIaMacuHU udoganaiiu;

3). Texucauxknunz Kecmanap oyuuua menznamacu. (21) TeHrimamana
A, B, C, D ko>pdunuentnap xammacu 0 ngan Qapknmu Oyica, TEKHCIUK
koopauHat ykimapuaadn OL, ON Ba OP kecmanap axpartaau. (17-umsma). (21)
TEHIJIaMaHU KyWUJaruda y3rapTupaMus:

Y4
J + =1 xamma

Ax +By +Cz =D, +
-D/A -D/B  -D/C

-D/A=a, -D/B=b, -D/C=c Owunan Oenrmiacax
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+ + =1 (22)

TeHIJIamMa Kenaub uyukaau. by TeHrnamara ¢azona meKucIuKHUHZ Kecmanapea
HucOaman TEHTIaMacH JeUnaau.
O-mucon. TexkucmukHuHT X +3y +2Z -6=0  yMyMuid TCEHIJIaMacH
Oepwiirat, 0y TeKUCIMKHU SICaHT.
Euum. Tenarnamanu (22) kypuHUIIIATH TEHIJIaMara KeJaTHpcak,
x+ 3y +22=6, x/6 +y/2 + z/3=1 6ynanu.

ZA

< v
<v

17-un3ma 18-um3ma

Oxupru TeHrjaamMagaH MabIyMKH, TCKHUCIUK KOOPAMHAT YKJIapHJIaH MOC
paBumiaa 6, 2, 3 kecManap axparaad. by kecMalapHUHT OXHPUIAH TEKUCIUKHU
yTrazamus (18-umzma).

8. ®a3ona TYFpU YM3UK Ba YHUHI TEeHIJIaMaJIapH.
1).@azooa ébepunzan Hykmaoan ymyeuu 6a UYHATMUPYEYU GeKMODP2A
32a Oy12an mypu Yu3uK 6eKmMopau meH2i1amacu.
da3zona TYFpU YU3UKHUHT XOJATH y YTaguran oupop A (Xi, yi, Z1) HyKTa
Ba TYFPM YM3HMK Mapaiesa OyaraHn S=Mi+Nj+pK HYHAITHPYBUYH BEKTOPHUHT
Oepunuiy OWIaH Tyja aHUKJIAHAIW. YHUHT TEHIJIaMacUHU E3UIl y4yH yHAA

uxtuépuii B(x, y, ) aHykra onamus (19-uuzma).
74
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19-un3ma.

Mabnymkun, OB=0A+AB 6yn110, AB BekTOop S BEKTOpra KoJUIUHEap,
sbHU AB=tS, t - ckanmsap mapamerp. OA = ry, OB=r pecax,
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r=rg+ts (23)
Oynamu. (23) TeHrIamMa ¢hazoda _myzpu_YU3UKHUHZ 6CKHMODIU _MEH21aMacu
neuniIaan.
2). Dazooa myspu  YUUKHUHZ napamempuxk 6a KAHOHUK
menznamanapu.
r=xi+yj +zk, ro = x; 1 + y; j+ Z;k , S = mi +nj +pk Oyiranauru yuyH (23)
TEHTJIaMa/IaH BEKTOPJAPHUHT TEHIJINTUTA aCOCaH

= x; +tm
§:§i+tn (24)
= 1+tp

TEHTJIaMaiap cucTeMacu xocui 0ynaau. bynra myepu uuzuknunz napamempux
menziamacy nevvnanu, Oysaa t - napamerp.
(24) Tenrnamanan t mapameTpHH WYKOCaK
X - X1 - V1 Z-12
=7 (25)
m n P

TEHIVIaMa Kenud uukaau. (25) TeHrnamara TYFpU UYU3UKHUHT KAHOHUK
meH2namacu NeNIaIun.

3). Tyepu wuusukHume ymymuili 6a RnpOeKUUANAp2a HUCOAMAH
menznamacu.

dazona TYFpU YU3UKHU UKKU TEKUCIUKHUHT KECUMUIaH U0opar 1ed Xxam
Kapam MyMKuH. IyHUHT y4yH TYFpU UYM3UKHUA AQHAIATUK XOJJa KyWUJaru
cucTemMa

Ax+By+Cz+D =0,
Ax+B,y+C,z+D, =0

(26)

opKanu xaMm uoaanam MyMKUH. ByHra TYFpy YM3UKHUHT YMYMULL MEeHZ1amMacu
neiimnamn.  (26)  rtemrmamama A, B ,C, KOO QUIUEHTIIAD  MOC

pasuuina A, ,B, ,C, koapduumentiapra mpomnopuronan 6yiamaca, y TYFpH
YU3UKHU H(oaamanm.
(26) cucremanan OwpuHYM Y HOMAbIYMHH, KEWUH X HOMabIyMHU

WYKOTCaK
X=Xx +Mz,
(27)
y=Yy,+nz

cucremacu xocui Oynamu. byngaru Oupunum Tenriama OV YKkka mapasien
Oynran Tekucnuk, ukkuHuMcu OX YKKa mapasien OYiaraH TEeKUCIUK OYiuo,
oepwiran TYrpu um3ukHM XOZ Ba YOZ  KOOpAWHAT TEKUCIHMKIIApUTa
npoekcusaiiau. (27) cucremara TYFpU YU3UKHUHT BpoeKuusanapza HucOaTaH
TeHTJIaMacu JeUnIIagau.
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M; (X1, y1, Z1) Ba M; (X2, V2, Z2) Oepuiirad UKKW HyKTaJaH YTYBUU TYFpU

YU3HUK TCHIJIaMaCHu

X -X1 _y-y]_ Z'Zl

= (28)
X2-X1 Y2-Yy1 Z3-14
oymay.
4). Tyepu uu3zuk 6a meKuciuK opacuoazu 0ypuax.

TyFpu 4M3MK Ba TEKHUCIWK opacujard Oypyak ne0, TYFpu YU3UKHHUHT
TEKUCIMKAArd NOPOEKUUsCM OWJIaH TYFpU UYWM3HK Opacujard KyIIHU
Oypuaknapaan oupu onmmaaau(20-uyn3ma).

nA

ad
2 V

21

20-yn3ma.
Tyrpu un3uk

X-X0 _Y-Yo _ Z-12p

m n p

KaHOHHK TCHIJIaMacCH,

TEKHUCJIUK,
Ax + By + Cz + D=0

YMYMHI TeHTJIaMacu Ousian Oepruiran OYJICHH. (; OypYaKHU TOIHUII YUyH TYFPU
YU3UKHUHT WYHAITHPYBUM BekTOopH S(M, N, pP) OWIaH TCKUCIMKHUHT HOpMA
BEKTOPH Opacujiaru ¢, OypuyakHU XHUCOOIaiMu3.

CoS0, = Am+Bn+Cp
O = AT IBEAC2 - N +nZ +

@1 Oypuak @, Oypuakuu /2 raya Tynaupann. Jemax,
CoSp, = CoS (7/2 - 1) = sing;.

Mynmait kunuo,
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IAm+Bn+CpI

| | 28
,\/Aé +IB¢ +C2 . \/mg mn-+ p2 ( )

singp; =

10-mucon. A(5, 1, -4) Ba B(6, 1, -3) HykTayiapjaH YTyBYH TYFPU UU3UK
Oownad 2x -2y +Z -3 =0 Tekuciauk opacujard OypyakHH TOIIHHT.

Eunm. A B nHykramapaan yTyBUM TYFpU UYM3UKHUHT HYHAITHPYBUU
BekTopu cudaruga S=AB(1,0,1) Hu omamu3. TEKUCIUKHUHT HOpPMal BEKTOPH
n(2, -2, 1) 6ynranmuru yayH (28) hopmyiara acocas:

| 2:1+0(-2)+11 | _ 3 N2
V12 +1°2 - NAFaFT - 3V2 2

sing =

sinp=V2/2, ¢=45".
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3. AMaJInii KHCM.

NmHuHr  Makcaaud Ba  Ha3zapuil  KUCM  TYyIIyHYaJIapd  KEeTMa-KeTJIUTU
VpraHuiaraijian KeWuH xapOup Tanaba V3 TONIIMPUKIAPUHU Oa’kapullra
KApUIIaAW. by TommmpuKiIapHu Oaxapwil Y9yH HAMyHaBUH MHCOJUIAP
KypcaTamus.

1 — mucon. ABC y4Oyp4akHHHI ydjaapu A(7;6), B(l;2) Ba C(-11,3)
OepuiiraH:

1) C yunpan yrraswiran CD) MennaHa TeHIIIaMacHHH Ba y3YHIUTHHU;

2) A yuupan yrkasuaran AE  OGamaHanMk  TeHrnaMacuHM TY3HMHI Ba Iy
OaslaHJTNK y3yHJIUTUHU;

3) yubypuakuaunr nuku C Oypuarvnu TOnMHT.

Eunm. 1) Masnymxku C yumpan yrkaswiaran meawana yda6ypuaknunr AB
TOMOHMHHU TEHI HKKUra Oyiaau, IWyHUHr yuyH AB  ToMOHMHMHI Ypracu
oynran D mykra xoopmumatnapunu tomamus. Kecmanun A nucOatna 6ymyBun
HyKTaHMHI KOOpAMHATIapuHu Tomum Gopmymnacunaa A =1 6ymmo,

7411 6412

X, = =4,
171 NTT

=4; 6ynagu. [lemak, AB xecmanu

TeHr ukkura 6yaysun nykra D(4;4) 6ynanu.

Sumun C(-11,3) Ba D(4;4) OepuiraH MKKM HyKTaJaH YTYBUM TYFPH YM3HK
TEHIJIAMaCHIa acoCaH:

x+11 y-3 x+11 y-3
4+11 4-3° 15 1

, 15(y —3)=x+11, x-15y+56=0

oynanu, 6y CD menmana renrmamacuamp.

CD wMenuana y3syHIMIuHM TONMIN y4yH, OEPUIITaH MKKU HYKTa
opacugaru Macodanu Tonuil QopMynacuaan ¢oigananud, ymoOyHuU
XOCHJI KUJIaMU3.

CD=+/(4+11) +(4-3) =/225+1= /226, CD=+/226
y3yHJIUK Oupauru(y.o).

2) A(7;6) yungan BC Tomonra yrkasunran AFE Gamanmmk

TEHIJIJAaMaCHHU TONMWII YYYyH, OJIAVH A(7;6) HYKTaJaH YKATYBUYU
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TYFPUUM3HKJIAP JACTACHHUHT TEHIJIAMAaCHHU Ty3amu3: Oy Oepuiran ourra
HYKTaJaH YTyBYM TYFPU YU3HUKJIAP JACTACUHHUHT TEHIJIaMacura acoCaH.

y—6=K@—7)

oynanu.
g DHIM [y TYFPU YM3UKIAp JAcTacuIaH MyHIaluHu Tamnaimusku, y BC
TOMOHTa MapHeHANKYJIAp OYicuH. ByHUHT yuyyH onuH B(1;2) BaC (—11;3)
OepwiraH HyKTajgapJaH YTYyBYM TYFPU YHM3UK, Oypyak Kod(phUIICHTHHU
TOTIAMHU3:

x+11 y-3 x+11 y-3
1+11 2-3° 12 ~1

12(y—3) = —(x+11), y—3:—$(x+11)

1 11 1 25
y=——X——+3, Y=—"X+—;
12 12 12 12
Jlemax, B Ba C wykramapgan YTyBUM TYFpH YH3UK Oypuak

KOO(QPUIUEHTH K = _E oynaau.

A nykranan yrkasuiaran 6ananumk BC ToMoOHra nepreHuKyIsp

1

OYNTaHIIUTH YUYH, UKKU TYFPHU YU3UK MEPICHIUKYISPIUK K = —— IIapTura
K
1

aCOCaH:

K=—Fr——+=12
i)
12
oynamu. Jlemak, AFE Gananguuk tenrmamacu Y —6= 12(X — 7) EKH
12X—y—78=0 o6ynanu. AE OGanaugnuk y3yHJIMTMHM TONMII YYYH

Oepuiran A(XO, yO) uykragan  Oepwiran AX+By+C=0  tyrpu
yu3uKKaya OyaraH MacodaHu TOIMIII,
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d Ax0+By0+C‘ 0 doi 5 5
= opMyJj1aCuiaH OnJaJIaHnuO, YIODOYHU XOCHJI
+JAZ+B? |
KAJIAMU3 |
AE:7+12-6—25:79—25: 54 . JE= 54 ;
++/1+144 145 /145 /145

3) yubypuakauur C Oypuaru AC Ba BC ToMoHmapu opacuiaru
Oypuak OYJIraHJIMIH Y4yH, YHH TEHIJIAMAllapi OCpHIraH HKKA TYFPH YH3HK
opacumarn Oypuak kabu Ttomwm MyMKuH. Bymwmnr yuyn, AC Ba BC
TOMOHJIAP TEHIJIAMAJIAPUHN aHMKIamuMu3 Jo3uM. BC TOMOH TeHTJIaMacHHU

rokopuaa ( 2-xoj1a) Tonauk. bepunran A(7;6) Ba C (—11,3) HYKTaJIapJaH
yryBun AC TYFpH YM3HK TEHTJIAMACH.

—3@—7%&4%y—®,y—6=%@%7).y=%x+%2

X—7 _y-6,
~11-7 3-6'

oynanu. Ilynnai Kummo,

1. 25 1,29
Y=—""7X+— Ba Y=—X+—
12 12 6 6

TYFPHU YU3UKJIAp opacujaru OypyakHu TOMaMU3:

K——i K _l
T 120 e
0yuo,
1_(_1j 1. 13
9o = k, —k; 6 12 6 12:Q:E- tg<(_';:l'<C:aI‘C’[g1
1+k, -k 1 11 2 2’ 2
B 7Y e B

Oynanu.

2-mMucon. VIKKMHYM TapTUONM 4YW3HKIAp KyWHJard TEHTJIaManap OwiiaH
OepuiraH:

84



1) 16x* + 25y* —32x —100y — 284 =0;
2) 4x* —9y* —36X—26Yy —36 =0;
3) y* +5x+6y—1=0.

YnapHu KaHOHHK KYpPUHHIITA KEJITHUPHUHT Ba YJIAPHHUHI IIAKJIWHU
SCAHT.

1) 16x*+25y° —32x—100y —284 =0; uxkunun TapTHOIM

YU3UK TEHrJIaMachia yuoy maki aliMalllTUPUIILIApHU OaxapaMus:

16(x? — 2x)+ 25(y? — 4y )—284 =0 ; 16(x? — 2x +1—1)+ 25
(y?—4y+4-4)-284=0; 16(x—1)? 16+ 25(y —2)° —100

—284=0
2 2
16(x — 1) +25(y — 2)? = 400, 16(x-1)" | 25(y-2) _,
400 400
2 2
(x=1) (y-2) _,
25 16

Oxupru Tenrmamaga X—1= X, Y— 2= Y1 AJIMAIITUPUIIIHA
Oaxxapu0,

2 2
X—1+y—1=1, a=>5 ¢=4
25 16

6S'IJIFaH QJUIMIICHUHI'T KaHOHHUK TCHIJIaMAaCHMHH XOCHJI KHJIIaMU3. By

siwmncHudr wakmman X,0Y;  koopamuar crucremacuma sicaiimmns(1-
qu3mMa).

A A

y Y1

4

S

»2-<V

G

\

><V

l-yuswma
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2) 4x* —9y* —36x—36Yy —36 =0 renramana xam ymoéy max
aIMAIITUPUIUIAPHU OakapaMu3:
4x? —36x—9y>-36y —36 =0, 4(x?—9x)-9(y?+4y)-36=0,
A(x* —9x+4,5* —45%)-9(y* +4y +2°-2%)-36=0,
4(x-4,57 9(y+2f

4(x—45Y —9(y+2)* =18, - =1
(x-45)"-9(y+2) 8 18

(x-45) (y+2f _
45 2

1.

Oxupru  Tenrmamaga X—4,5= X, Y+ 2= Y, anMamTupum oMo
2

2
:_15_%:1 a=./4,5, 6 =~/2 ra Tenr

Oynran, Xx; Ba Y, Ta HMCOATaH CHMMMETPHMK TUIIEPOONAHMHI KaHOHUK

TEHIJIAMAaCHHH XOCWI Kwinuk. By rumepbomamn  X,0,Y;  koopauHar

cucTeMacHua IIaKJINHU sICAalilMU3. y4
A
y yl“ yl“
\\o 5 / X o] ¢
\ - / > 0] X1
/ \ Xl j
2-4 U3 M a. 3-un3Ma.
3) y2 +5X+6y—-1=0 TEHTJIaMajia KyHugaru 1Ak

aNIMaIITUPUIIUTAPHU OakapaMus:

Yy +6y+9-9=-5x+1,
(y+3) =-5x+10,

(y2 +3f =-5(x-2)

Oxwupru Tenrnamana Y +3=Y,;, X—2 =X, Oelruiamnu KUPUTHO
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y12 =—-5X%

tenrmamann  onmamu3. By X,O,Y; koopmuHar tekmcmuruma 2p =-5

Oynran mapabona KaHOHHMK TeHriaamacumup. by mapabomanuar X,0,Y,
KOOPIMHAT TEKUCIMIUIATH IIAKIMHK scaimu3(3-4n3ma).

3-mucon. ®asoma A(—7;-810), B(-36;3) s C(-3;0;6)
HyKTajap Oepuirad. bepwiran ydra HyKTajdapJaH YTYBUM TEKHCIUKHUHT
KecMajapra HucOaTaH TeHITIAMAaCUHU E3UHT Ba YHU SICAHT.

Eunm. bepunran yuyra HyKTaJapJaH yTyBYM TEKHMCIMK TEHIJIAMAaCHUIra
acoCaH:

X+7 y+8 z-10 X+7 y+8 z-10
-3+7 6+48 3-10(=0, éxu | 4 14 -7 =0,
-3+7 0+8 6-10 4 8 -4

Oynanu, OyHIaH YYUHYU TapTUOIM IETEPMUHAHTHU XHUCOOIacaK:

X+7 y+8 z-10
4 14 -7 |=-56(x+7)-28(y+8)+32(z-10)—
4 8 -4
—56(z —10)+16(y +8)+56(x + 7)—12(y +8)—24(z —10)
6ym6, —12(y+8)—24(z-10)=0 &xu y+2z-12=0 Gynamu. By
OXHUPIU TCHIJIaMaaaH

227 /4
y+2z=12, 1151 s L4121
12 12 12 6
TeHrykHEU xXocun Kunamus, 0y OY Ba OZ yxmapuman moc pasuinzga 12 Ba
6 6upauk kecmanap axparu6, OX ykura mapamen 6yiran tekucaukaup. by

tekucnkan OXYZ koopauHaTiaap TEKHCIUTHAA scall MyMKHH(4-4u3ma).

//\\\
/6 \\\\
\\.
/7
/7
4
4
/ >
o) 12 y
X
4-qus3ma.
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4- mucoin. Yoy

3X-y+2z-4=0
2X+3y—-2z+6=0

TYFpU YM3UKHUHI MPOEKUMsIapra HucOaTaH Ba KAaHOHUK TEHIJIAMAJIAPUHU

€3UHT.
Euwntn.

3X—y+22-4=03 2
2X+3y—-2z+6=0 |-3

YU3UKJIM TEHIJIaMallap CUCTEMACH A OJIIMH Y HOMAbJIyMHU HYKOTaMu3,
OyHUHT yuyH |- TeHrJ1IaManu 3ra KynmanTupub 2- TeHriamMa OujiaH XaaMa-xaji

KyamMu3, 0y xoJijia

6

11x—0+4z—-6=0 11Xx=-47+6 é&knu x=—£z+—.
11 11

OYynanu. OHau, Oepuirad TeHraamanap cucreMacugad X HOMabIyMHU
HyKoTaMu3, OyHUHT y4yH |- TeHrnamaHu 2 ra, 2- TeHIrJlaMaHu (— 3) ra
KYMaluTupuO, XOCHJI OYJIraH TeHIrJaMajJapHd XaaMma-Xxaj Kyliamus, Oy xomiaa

0-11y+10z-26=0, -11y=-10z+26
o0ymuo, €ku

10 26
y="—z-——1.
11 11

oynanu. lllynnait kunub, yimoy TeHrjiaManap cucteMacura 3ra oyinamus:

4 6
X=——27+—
117 11

10 26
y="r2-
11 11

By Tenrnamanap cucremacu Oepuiran TYFpu YU3UKHUHT MPOCKIMsIIApTa
HUCOAaTaH TEHrJIamMacu Oyaau.
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OXI/IpI‘I/I cucreMaaaH

6__4
11 11
26 _10
11 11

EKU <

© .6 2
sy 11 11 _2-0
410 1
11 11

TCHIJIMKHH XOCHUJI KNJIaMHN3. OXI/IpI‘I/I TCHI'JIMK 6€pI/IJIF aH TS"FpI/I YU3UKHHUHT
KaHOHHK TCHIIaMaCH 65'/J121I[I/I.

5 — mucou.

X=3 y+2 z+1

-2 2

TYFPU YU3UKHUHT Ba
X+3y—-52-21=0

TEKUCIUKHUHT KECUIIUII HYKTAaCHHM Ba yJap opacuaaru OypyakHU TOIUHT.
Eunm. TyFpu 4n3nK Ba TEKUCIUK KECUIIUII HYKTACUHU TOIUII YUYYH

-3

Xx-3 y+2 z+1

YJIApHUHT TCHIJIaMaJIapHUHU 6I/IpFaJII/IKI[a cyaMu3, AbHU

-2 2 -3
+3y—-52-21=0
bupvHYM TEHTIIMKNIapAaH KyHUAaruiapHu XOCHIT KHIIAMU3:
x—3:z+{ x—3:gQ+1)
-2 -3 3
y+2:z+1’ +2=—3&+D,
2 -3 3

2_ 11
X==2+—;
3 3
;2,8
3 3

X Ba )y J5ap KMAMaTHMHU TEKUCIUK TEHIJIamacura 0eBocura Kyicak:

2

3

Z+—-

11+3(-—gz—§

3 3

3

2

11

—-57-21=0, —z+——-22-8-52-21=0,
3 3
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—gz—7—6:0, -19z2 =76, z=-4, x=g(—4)+l—1 ,X=1,
3 3 3 3

8
—_%(-=4)-2=0, y=0
y 3( )3 y

XOCHJT OYIaIu.
[ysgait xummb, Oepuiarad TYFPH YM3UK Ba TCKUCIUKHUHT KCCHUIIMII HYKTACH
A(L0;—4) o6ynann.

TYFpu 4M3UK Ba TEKUCIHMK Opacuiaru OypyakHd TONUII YUYH

Am+Bn +Cp
\/A2+BZ+C2\/m2+n2+ p?

dbopmynanan oitnananamus.

sin @ =

1.(-2)+3-2-5-(-3) 19 19

T i@ (5 2+ (3F VAT oo

sin @

sin p ~0,76, ¢ =arcsin(0,76).
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2- n1abopaTopus UM BaApUAHTJIApH

Bap | 1,2,3,4,5-tonmupukmiap Bap 1,2,3,4,5-Tommupukiap Bap 1,2,3,4,5-Tonmmpukiap
HaHT | paKamiapu HaHT | paKamiapu HaHT | paKMiapu
0 Ne Ne

1 1 1 1 1 1 |20 20 |20 (20 |20 |20 |39 13 (2115|119 |17
2 2 2 2 2 2 |21 21 |21 (21 |21 |21 |40 14 (12 |16 |20 |18
3 3 3 3 3 3 |22 22 |22 |22 |22 |22 |41 15 (14 |17 |21 |19
4 4 4 4 4 4 |23 23 |23 |23 |23 |23 |42 16 | 15|18 |22 |20
5 5 5 5 5 5 |24 24 |24 |24 |24 |24 |43 17 |16 |19 |23 |21
6 6 6 6 6 6 |25 25 |25 |25 |25 |25 |44 18 (11|20 |24 |22
7 7 7 7 7 7 |26 26 |26 |26 |26 |26 |45 19 |10 |21 |25 |23
8 8 8 8 8 8 |27 1 26 |3 7 5 46 20 |9 22|26 |24
9 9 9 9 9 9 |28 2 25 | 4 8 6 47 21 |8 |23]|1 25
10 10 |10 |10 |10 |10 |29 3 24 |5 9 7 48 22 |7 242 26
11 11 (11 |11 |11 (11|30 4 23 | 6 10 | 8 49 23 |6 | 253 1
12 12 (12 |12 |12 |12 |31 5 22 |7 11 |9 50 24 |5 |26|4 2
13 13 |13 |13 |13 |13 |32 6 23 | 8 12 |10 |51 25 |4 |7 |5 3
14 14 |14 |14 |14 |14 | 33 7 24 19 13 |11 |52 26 |3 |8 |6 4
15 15 {15 |15 |15 |15 | 34 8 19 (10 |14 |12 |53 1 2 19 |7 5
16 16 |16 |16 |16 |16 | 35 9 18 |11 |15 |13 |54 2 1 108 6
17 17 (17 |17 |17 |17 | 36 10 (17 |12 |16 |14 |55 1 2 |3 |4 5
18 18 |18 |18/ |18 |18 | 37 11 |16 |13 |17 |15 |56 6 7 18 |9 10
19 19 |19 |19 |19 |19 |38 12 |15 |14 |18 |16 |57 11 |12 |13 |14 |15

2 — 1abopaTopus MM TONHPUKIAPH

1-ronmupukaap. ABC y4bapuaxuuur yunapu A, B, C, Gepuiran:
1) C yunpan yrxasunran CD menuana TeHIIaMacH Ba y3yHJIUTHHY;
2) A yumpan yrkaswaran AE OGanaHmjimk TeHIIaMacHHHM TY3WUHI Ba LIy

OaslaHJTNK y3yHJIUTUHU;

3) yubypuakuunr nuku C OypuardHu TOIIHHT.

1. A(-6;5), B(6;0), C(9;4). 2. A(411), B(-1-1), C(7;5)

3. A(711), B(2;-1),
5. A(414), B(-12),
7. A(413), B(-11),
9. A(410), B(-1-2),

11. A(471), B(0;-2),

13. A(5;-1),

B(L-4),

C(10;5). 4. A4(6:13),

(7
(7

C(-510). 12. A(-7;3),

c(;

8). 6. A(6:10),

7). 8. A(611), B(1;-1)

4). 10. A(6;14),
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B(L1),

B(L-2),

B(L2)

C(-4;8). 14. A(-14;6), B(-

C(9;7).

C(9; 4).
C(9; 5).
8).

B(5,-2), C(8; 2).

C(9;

2:1),

C(L5).




15. A(6;0), B(2,-3), C(-3;9). 16. 4(-9;2), B(3;-3), C(6;1).

17. A(7;-4), B(3,~7), C(-2;5). 18. A(-8;4), B(4;-1), C(7;3).

(6;

(

19. A(3-3), B(-1-6), C(-6;6). 20. A(—6;5), B(6;,0), C(9;4).

21. A(-17), B(3;4), C(159). 22. A(20;2), B(14;-6),C(26;-1).
(

23. A(L0), B(5-3), C(17;2). 24.A4(8;7), B(2,-1), C(-10;4).

25. A(-2;-1), B(2;4), C(14;1). 26. 4(14:10), B(8;2), C(—4;7).

2 — TOoNMPUKIAap. YOy OepuiraH UKKUHYA TaPTHOIH YU3UKIIAP
TEHIJIAMAJIAPUHU KAaHOHUK KYPUHUIITA KEITUPUHT Ba YJIAPHUHT IIAKJIWHU SCaHT.

1.
1) 9x* +16y° —54x+2y—47=0; 2) 5x* —6y* +20x+12y —16 =0;

3) x* +3y+10x+19=0.
2.
1) Xx*+4y*—4x—-8y+4=0, 2) 8x*—-2y*—32x+10y—-13=0;
3) y?—3x+10y+16=0.
3.
1) 9x*+4y? +18x—24y+9=0; 2) 16x*—-9y*—64x+18y—62=0
3) x* +4y+10x—3=0;
4,
1) 9x* —5y* —18x+30y+36=0; 2) 4x* —5y* +24x—-10y+11=0
3) y* +3x+10y+28=0.

5.
1) 8x% +9y* —16x—36y—28=0; 2) 3x*—4y?-12x+16y—16 =0;

3) x* +4y—4x+24=0.
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6.
1) 5x° +8y% +30x—16y +13=0;2) 6x* —5y* +12x + 20y — 44 =0;

3)y? +5x+8y+1=0.

1.

1) 25x* +9y* —100x + 36y —89 = 0; 2) 5x* —3y” + 20x — 24y —43=0;
3)x* -4y +2x+9=0.

8.

1) 4x*+9y* —24x+36y+36=0; 2) 16x° —25y* —32x+100y —484 =0;
3) y? +6x—8y+22=0.

9.

1) 5x% +6y?+20x—12y—4=0; 2) 9x? —-16y? —54x —32y —79=0;
3) xX* -4y —6x+1=0.

10.

1) 4x*+y*+16x+12=0; 2)3x*-5y*+6x+20y—32=0;

3) x* +6x+5y—-6=0.
11.
1) 5x®+6y?+30x—12y+21=0; 2)4x*—-2y*-8x—4y+6=0;

3) y? —2x+6y+17=0.

12.

1) 16* +9y* +96x—18y +9=0; 2) 16x*—9y*—160x—36y +220=0;
3) x> —4x+5y+14=0.

13.

1) 4x? +5y? —24x+70y +181=0; 2) 4x?-16y? —72x—64y+196 =0;
3) y> —6x+2y—-11=0.

14.

1) 3x* +2y* —6x—-12y+15=0;  2) 4x*-9y*-16x—-18y—29=0;
3) x* —8x—3y+19=0.

15.
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1) 2x* +3y* —4x+6y—7=0; 2) 2x*—y*+4x+4y-10=0;
3) y* —5x+6y+4=0.
16.
1) 4x* +3y* —8x+12y—32=0; 2) 4x*—25y* —24x—-100y 164 =0;
3) x* —6x+5y—-6=0.
17.
1) 6x*+5y*+12x—20y—-4=0; 2) 25x*—9y*-100x—36y—161=0;
3) y*-3x—-2y+7=0.
18.
1) 5x* +3y% +20x + 24y +53=0; 2) 5x* —8y* +30x+16y—3=0;
3) x> =7y +12x+50=0.
19.
1) 3x* +4y* —12x-16y+16=0; 2) 8x*—9y* —16Xx+36y—100=0;
3) y? —4x+4y+8=0.
20.
1)4x* +5y* + 24x+10y +21=0; 2) 9x* —5y* —36x—30y —-54=0;
3) x* -3y —14x+31=0.
21.
1) 16x* +9y* —64x —18y —71=0; 2) 9x* —4y* +18x+ 24y —63=0;
3) y* +2x—-6y+11=0.
22.
1) 4x* +2y* —16x+4y+10=0; 2) 5x* —6y* +30x+12y +9 =0;
3) x* +10x -4y +33=0.
23.
1) 3x* +5y> +6x—20y+8=0; 2) 4x*—y*+16x+12=0;
3) y* +3x+10y +46 =0.

94



24,
1) X* +2y*+6x—4y+9=0; 2) X* —4y* —2x+16y—-19=0;

3) x> —4x+2y—-2=0.

25.
1) x> +4y*+16y+12=0; 2) 2x*-3y*-12x-18y—-15=0;

3) y* +8x+10y+9=0.

26.
1) 6x* +5y° —10y—25=0; 2) 5x°*—-6y* -5x—25=0;
3) X*+8x—-9y—29=0.

3- tonmupukiap. ®azona 4, B, Ba C Hykranap 6epuira. bepuiran yura

HYyKTajapJaH YyTyBUM TEKUCIMKHUHT KecMaiapra HUICOATaH TeHIIaMacuHU
€3UHI Ba YHHU SICaHI.

1. A(-5;4;-3), B(5-12) C(25,-4) 2.4(0;3;4), B(1,0;3),C(2;-15).
3. A(—16;20;-2), B(—41;3) C(2;3,0) 4.4(2;—11), B(3,7;-2),C(-3;6;3).

5. A(8,-10;2), B(-3;3,-1) C(0;-6;5) 6.4(7;2;-3), B(4:1.1),C(2;4;2).
7. A(5-4;5), B(L0;-1) C(2;2;2) 8.4(8;,-12), B(-8;5,—10),C(0;-3;2).

9. A(8:1:10), B(-1-2,-5) C(-25;3) 10. 4(8;;,-3), B(2,-3,~7),C(- 2;5;3).

11. A(7;35), B(5-3;2) C(10;2;4) 12. A(-8,—6,—3), B(4;2:1), C(0;5;2).
13. A(7;-314), B(-6;0;5) C(1;,2;1) 14. A(5;5,-6), B(— 4;-8;4),C(1;7;-1).

15. A(7,-8;-1), B(-3,-6;—-2) C(2,-3,-5) 16.4(16;-8,~13), B(6;2;5), C(~ 3;0;3).
17. A(7;3-5), B(1,2;3) C(-1-2;1) 18.4(8;3;2), B(4,—2;4),C(3;1;-1).
19. A(8;-4;-5), B(7;3,6) C(—2:1;4) 20.4(6;~7;-3), B(,2;3),C(1;3;2).

21. A(-12;7;-1), B(0;-1-5) C(-4;5,1) 22. A(-5;-61), B(- 2;1;2),C(0;-L4).
23. A(-1,0;-7), B(4,-5;3) C(~2,1,-9) 24.4(2;4,-2), B(—-112),C(3,0;-2).

25. A(4,-1,2), B(-110) C(2,-451) 26. A(— 9;,-2;3), B(6;—1—2), C(1,0;1).
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4-tonmmupukaap. Yoy ¢a3zona 0epuiran Tyrpu YM3HKHUHT
NMPOCKUMAIAPIra HUCOATAH Ba KAHOHUK TEHIIAMAJIAPUHM €3MHI.

1 X+5y+2z2-5=0 2{x+y—22—2:0 3%M—5y—z+5=0

2X—-5y+z2+6=0 6x—y—-4z-3=0 X+5y—-2z+3=0

4
7X+y+z2-5=0. X+7y—-2+8=0 3X-y—-2z-1=0

7

{x—y+z+2=0 5¥M—7y—z—2=0 6{2x—y—32—2=0

X+7y—4z-5=0, 8{2x—y+z+6=0 9{ X—y+2-2=0

2X—Ty+2z+8=0, 3X+y+2z-4=0 6Xx+y—-4z+8=0.

10 A4X+y+2+2=0 11 X—2y—-z+4=0 19 2Xx—-y—-3z-8=0
|2x-y—-3z+4=0. |6x+2y+3z+4=0 = |2x-5y+2z-4=0

X—y—2—-2=0 X—2y+2+4=0 — -
130 X7 14, yre=x 15.{5Xij S2+4=0
X+3y+2z-6=0. 2X+2y+z72-4=0. 5x-3y—-z+8=0.

16 X—y+22+2=0 17 3x+4y—-2z+1=0 18 2X—-4y+3z+4=0
|x-3y-z+4=0. | x—4y-2z+3=0. | x+4y+z-6=0.

19 X+5y+2z+11=0 202x—4y+32+4=0 21 3X+y—-2-6=0
13x-y-2z+7=0. | x+4y+2z-6=0. 12x-3y+2z-8=0

2Xx+3y—-2z+6=0 X—3y+z+3=0 X—-3y+z+2=0
22. 23 24.

3X+3y+z-1=0. 2x—-3y—-2z+6=0 5X+3y+2z-4=0

X+5y—-z+11=0 X+3y+2z+14=0 X—y+2z-1=0
25, 26 27,

8x—-5y-3z-1=0. 5x+3y—-2z-4=0 X+y+2z+11=0
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S-TommMpuKIap. Yoy, ¢a3ona Oepuirad TyFpu YU3UK Ba TEKMCIMKHUHT
KeCHIINII HYKTACHHM XaM/a yJap opacuaaru OypuYaKkHU TOIMHI.

g XEA_y=l zw2. e v iori23-0
1011

2.x+1:y—3:z—2; 3x—2y+2-8=0.
4 -1 1

x-1 y+3 z+1,

3. = ; S9X+2y+2z-15=0.
5 -4 4

4.x—2:y+4:z—1; 7X+3y+2z-25=0.
2 4 -1

5.x+2:y—1:z—2; Ax—y+32+6=0.

-2 4 3

X+5 y-3 z-1

; 5x—-2y+3z-3=0.

3 1 6

7.x+8:y—2:z—1; 6x—y—4z—-3=0.
7 1 -1

8.X_1=y+3=2_5; 5x—7y—-3z+11=0.
2 5 -1

9.x+5:y—8:z—1; 3x—2y—-z-6=0.
12 -5 8

x+3 y+1 z-3

10 ; IXx+4y+3z-16=0.
2 3 2

10, X283 Y02 a4y s7420=0.
3 2 1

x-1 y-1 z+3,

12 ; /x—3y+2z2—-28=0.
5 3 2
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13.

14,

15.

16.

17,

18.

19.

20.

21,

22,

23.

24,

25.

x-4 y-4 z7-3,

2

5

-1

Xx-4 y-2 1-2,

3

-1

2

X+2 y-2 7+3,

3

-5

1

Xx+3 y-1 z+2
1 -1

2

1

X+2 y-1 z-1,
2

3

-1

x-1 y-2 z-3,

2

-3

1

X-3 y+2 7-5,

2

-3

1

Xx+1 y+3 z71-2,

1

2

2

X-8 y+2 7-3,

2

-1

1

X+5 y-1 z-3,

2

-1

1

X+4 y-2 7-5,

-1

2

-2

x-1 y+1 z-1,

-1

2

1

X+3 y-2 z7+2,

2

_2

1

4x—-y+7z2-19=0.

5x—-3y+z-36=0.

4x -y +52+3=0.

X—2y—-z+2=0.

X—2y—-4z+11=0.

S5x—2y—-z2-13=0.

X+2y—-22+25=0.

2X—1y—-3z-21=0.

4x+9y+5z2=0.

3X+7y+z2+11=0.

4x -5y +22+24=0.

4x +2y—-32+8=0.

OX+3y—-2z+7=0.
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.x—4:y—2:z—l; A4x -2y +2-19=0.
1 -2 2

26
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