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Kupum

Mag3yHuHr _noJszapoauru:  Kanpnap Taiiépnam MAJUIMN [acTYpUHUHT 3 —

OOCKMYM TabJIMM THU3UMUMU3/A KYIIad MyamMmosap OOpJIMIMHHM KYpCaTAH.
ByHUHT y4uyH TabiuM jkapa€Huja KyJJITaHWIA€TTaH 3aMOHAaBUM Ba ax0opoT
TEXHOJIOTHsJIapy Oopacuiard TaxxpuoanapHu yMyMJIAIITUPUII Tajald 3THIaau
(2,3)..

Myxtapam npe3ugaentumu3 M.A.Kapumo XXI| acpHuHr OupuHuu VH
nwurn - Xakuaa “Kumaup yHU TexHosorusuiap 3aMOHUA — Aeca, KAMAUP
taddakyp acpu, ssHa OUPOB sUIMU axOopoTiap AaBpH cudaruia U30XJIaMOKIA. ..
AMMO KYIUUIWK OHrujaa Oy JaBp rioOaljianlyB JaBpu Tap3uja TaacCypoT
YUFOTMOKIA” IeTaH MyXuM QUKpHU Takupiad yram (1).

Onuit  TabnuMIa MaTeMaTHKa YKUATUII — Oopacuparu  TaxpuOamap
HAbMyHaBUH JacTyp acocuja MaBXyd  YKyB ajaOuétinapumard  YKyB
MaTepUaJIMHK  Tajabanmapra eTKa3uil Ba YHH Tanadamap TOMOHMJIAH
Y3mMamTupuIn Oup KaHua Myammostap oOopiuruau kypcatau (14,18,28).

Tenrnmamanap CHCTEMACHMHM €4YUII YpTa MakTaOHMHT 8 — cuHpuAa
ypranunaau Ba OyHJa TEHrJamMajiap CUCTEMACHHU CYMIIHUHT YpHUTA KYWUIII,
Ky, rpaguk ycyamaa eduimn ycywiapu yprammiamm (3,4,5,6,7). Vpra Ba
ypTa Maxcyc YKyB IOpTIapuaa 3ca TeHriamanap CUCTeMacuHu Tpaduk ycyauaa
CUMII, KYMaWTyBUMJIApra aXpaTHll YCyJJlapu OWIaH WJIIU3IAPUHU TOTHIII
ypranuiaav, Xamjaa TeHrjJaMajgap CUCTEMacd Ba YIApHU MaXKMyaJapHHH
yprauum wmymkamianrad  (7,8,9,10,11,12). Onwmit  Tabaumaa aliHUKCA,
HOMaTeMaTUK HyHamunuiap (MKTUCOM, TaOUATIIYHOCIUK KaOu) Aa TeHIiaMasap
CUCTEMACHMHU €UUIIl BaKT  MabHOCHJA O KU MyaMMO TYFIUPMOKJA.
Kymnanan, yKyB amabuérnapia aBBajo TEHIrJamalap CHUCTEMACHHH YpHUTA
KyHUII, KYIuIL, y3rapyBUMjapHu KetMa — keT uykotum (I'aycc ycymm),
TeHrmamanap cucremacuau Kpamep ycynu (Kpamep popmynacura) acocinanu6
Yprauui, JeTepMUHAHTIAPHUHT XOCCAJTapUHK YPTaHUIIl Ba yJIapHU XHUCOOJaII,
MaTpUIlAIapHA VpraHuill Ba YyJIapHU XHUCOOJall, CYHrpa TeHIJlaMmasiap

CUCTEeMAaCHHU MaTpuliajapra acociaHu0 edumn kKabu y3yH iyn Oepuiiran
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(13,15,18,34,38). bupok, xo3upru yKyB pekaigapia Oy MaB3yHH YpraHUIIHA
XKyJla KaM sTbHH 8 coaT (Mabpy3a Ba aMaInil MalFynoTiaap Ounan Oupra) BakT
aXpatuirad. by BakT numaa MaB3yHH YpraHuin Tajnadanapra >KuJauil MyaMMo
aparmokaa. Illy Ooucpan ymOy MaB3yHM MOAYJIM EKM MHUKPOMOIYJUIH
VKUATHUII TEXHOJOTUSCUTa acOCIaHMO YpraHuil Makcaara MyBO(MUK IKaHIUTU
kypunu6 xommm (11,15,16,17,21). YOy OuTupyB MaslakaBUi HII 3aMOHABHI
MEJaroruK  TEXHOJOTHUSUIADHU TabJIUMIA TaJOWK JTHUIIJa HWHHOBAIMOH
¢HIalyBIapHM amalra omupuiira kaparuwiran (16,17,20,21,25,26,29) 6yauo0,
Oy MaB3YHUHT JI0J13apOJIMTUHU aCOCIIalIN.

(V)

butupys MaJkaBU¥M  HIIHMHI  MAaKCaJIH: Moaymnu  YKUATHII

TEXHOJIOTUSICUTa aCOCIAHUO YU3HUKIIM TeHIIaManap CHCTEMAacUHU WHHOBAIIMOH
€HIamyB €plaMu1a SYUILL.

butupyB MajlakaBuii _MIIHMHI _MyaMMocHM: Ywusukiu TCHIJIaMaJIap

CUCTEMACUTa OWJ YKyB MATEpHAIMHM MOIYJUIM VKUTHII TEXHOJIOTHSICHUTa
acocylaHuO KailTa CTPyKTypaJsialll Ba yHI'a MOC TEXHOJIOTHK €HJAITYBHH aMajra
OLLMPHIILL.

burupyB majiakaBuii MIIHMHI 00bEKTHM: YpTa, ypra Ba ypTa Maxcyc,

OJIMM TabJIMMAA YU3UKJIM TEHIJIamManap CUCTEMAaCHUHU YPraHUII Ma3MyHHU Ba
yCyJUIapH.

butupyB mMajiakaBuii MINHMHI MJIMHH_(apa3u: Marpunanap €paamuia

YU3UKJIM TEHIJIaMallap CUCTEMACHHU €YMIIl BAaKT Ba Y3JIAIITUPHUII MabHOCHIA
caMapaJiopJIMKKa OJIu0 KeJau.

butupyB MajakaBuii__MIIHUHI _npeaMeT: Yu3WKIM TEHIrIaMaiap

CUCTEMACUHU YPraHMUIIra OWJ YKYB MAaTEpUAIIMHU YpPraHUIIIAa Mabpy3a,
amMaluil  MamFyJioT, KWYUMK TypyxJapia TOMNIIUPUKIAPUHU  Oaxkapuul,
XaMKOPJIMKIA TabJIMM OJMII Ba MYCTAKWI HIUUIAPHU OakapuIIHHU Y3apo
MyBOGHUKJIAII THPHIIL.

burtupyB majgakaBuii _MINHUHI _Basudacu: Yusukiu TeHriamanap

CUCTEMACUTa OWJ YKyB MATCPUAJUIMHU MOJYJUIM YKUTHII TEXHOJIOIMACHTA



aCOCJIaHTaH TAabJIUM JKApaEHJAPUHU KOMIUIEKC JIOWMXAJAIIHA amMajiara
OLLMPHIIL.

Butupye MajJakaBuii HWIIHHHT SHTWJIATA  (MJIMHAJINTH): Yusukim

TEHIJIaMajlap CHUCTEMAaCUHU YpraHullga WHHOBAUMOH EHIAIYBHH amaira
omrpuil. Marpunanap €praMuia YM3UKIA TEHIVIAMAJIAP CUCTEMACUHU ECYMII
Ma3MyHH, METOMJIaPH, BOCUTAJIAPU Ba IIAKJUIAPUIA ACOCIAHTAH SHIU TablIUM
YKapaéHWHM TAIIKWI KWinil. TabauM kapa€Huaa )KaMOaBUM YKUTHII YCYJIM Ba
KWYUK Typyxjap (aonuaruiaH camapaiv QoljanaHuil Maxcyiu cudaruiga
TabJIUM KapaEHNHU KOMILUIECKC JIOWUXAJIAIITa PUILLIHILLL

butupye ™MajgakaBuii MIIHUHT (aH v4YyH axaMudaTh: Yusukim

TEHIJlaMajap CUCTEMAacHUHM MaTpuuaiap €plaMuja YpraHuil BakT JKUXaTIaH
KHCKa, Mabpy3a Ba aMaJlil MAIFyJOTHUHI OUPJUTH, TabauMmaa HHTEp(daod
MeTo/UIapAaH yHymJu (oiinanaHuil, YKyB MaTepUaIMHMHI Oolka (aHiapra
TagOuKK (MKTUCON Ba Oomika (aniap), Ttajmadaiap y4yH YKyB MaTepUaTHMHU
KaiTa — Kailita VKUII Ba oJraH OwiaumiapuHd (YKyB MaTepUaIUHU
y3aamtupuinga TypJad MypakkaOJIMK Japakajard Has3opaT caBOJUIapUHU
TY3WIUIIN) TAKOMUAJUTAIITAPUO OopHUIll Xam/ia ¥3 OUITMMUHU Y3U CMHA0 KYpHII
UMKOHUSITH SIpaTUIIA]IH.

butupyBe MaJJakaBu¥il HINHHHT aMAJHET VUYVH axaMusiTH: Yn3nkim

(v

TEHTJIaMaJap CHUCTEMacHMHH YpraHWiiia WHHOBAIIMOH EHAAIIYB  YKYB
amabuérnapnan  doimanaHui, — JacTypAarn — MaTEepHAIHM  camapaliv
V3namTyupui, tajada yuyH ¥3 OWIMMHHU Y3U 0axoJialll Ba OJraH OMJIMMUHU
Oomka ¢annapra TagOMK Kwiuil (OUTUMIIApHU TEKIIUPUO KYpHII YUYYyH

Ha30paT caBoJIapH OSPIIIUIIN) YUYH KEHT UMKOHUST SIPaTHIIA N,



|— 000. Un3uKJIH TeHIIaMaJjap CUCTEeMACHUHH YPraHUIIHUHT

neaaroruk acocjiapu.

Mabpy3a MaTHH Tan€piamga MaB3y MOJIyJIapra aXxpaTuiauo, YypraHuaaéTran
MaB3y aHHMK acoCHil caBoJuiapra OynuHaau. Xap Oup caBoJl YUyH YKUTYBUMHUHT
MaKcaa Ba MaB3yJarM MyaMMONIap KypCaTHIraH.YKWTYBUMHHHI MAaKCaIH
(tTamabanuHT YKYB Bazudanapu 1e0 aTaiau WIIaHMaja) acocuaa Tainaba MaB3yra
OHJI MyamMMOJIapJapHU YpraHull y4yH ¥3 oyigura VKyB MakcaaJlapuHU KYsau
(20,21,23,29). Tanaba acocaH YHUHI Y4yH OCJITHJIaHTaH MaKCaJjlapHU amajra
OIIMpHINTa YTHOOPHHM KapaTaau. YKyB Makcajiapu B.BiayMm TakcoHoMusnapu
acocuza  ‘“‘COIANUKIAH  MypakkaOiaukra® — Koujgacura —kypa  Basudanap
Oenrunananu. by Makcannmap: OWiuil, TYHIYHWIN, KYJIIaml, Taxjiuid (aHamu3),
cuHTe3 Oaxomamjgan wubopar 6 Ta Kareropusra axpatuwiaau. b.biym
TakCOHOMMsIapu ¢akaT YKyB MaKcaajapyd amalra OIIMPHINTa KapaTHITaH, s’bHU
TapObusi ~ Myammonapu — OyHAa  KapaiMaiau (21,31,37). ITemororuk
TEXHOJOTHSUIADUHU ~ aCOCHUH  KaMYWJIMTH  TapOowus MyaMMoJapura
eqaonMacourugaaup. LlyHuHr ydayH TapOus MyaMMOJIApUHH TaBJIAM
MyamMMoJIapu OwiaH Kymub Ypranum Ttanad STuiMokaa. TamabaHuUHT YKyB
MaTpUaJiMHA ~ y3JAITUPUIIM 1[Iy KypcaTwiran 6 Ta YKyB Makcaujlapu
KaTeropusiCira MOC XOJiJla TY3WIHIIH Jo3uM. Tabiumaa auddepeHmamiant
(TabakanamTupuIiln) Ba WHAYBYJAUIAITUPHUINTa MOC EHAOIIYBIAPHA amalira
OLUIMPHUII YYyH HaMyHaBUU JacTypiapAaH KypCcaTWIraH YKYB IapClIMKJIapy Ba
KyJUTaHMaJapuaaru VKYB MaTepualii KauTa CTPYKTypajaHaJu,IbHH KauTa
Ty3winaau Ba Tyaaupuiaaan.UyHku MaBxkyn VYKyB MaTepuaid TajaOaHWHT
NE0TOTMK TEXHOJIOTHSIAp aCOCK 1A TabJuM ojuiura Moc 3mac (13,14,33).

Jllemak, ¢annapaH MEIOTOTUK TEXHOJOTHSIAp acoCHa MAIIFyJIOT OJIu0
OopuIll yuyH YKyB MaTepuaiu Kaita Ty3wnumu Tanad stunaam (30,35,36,37). by
unuiap kadeapanapaa Maiakanu mnpodeccop — YKUTYBUMIAD TOMOHHJAH VKYB
MaTepUaUIapUHH TEAAroruK TEXHAJOTUSIAp acOCHAA YpraHWIIra KaiTa mMociall

JIO3UMIIATH 3apypustunu sparasmau (8,9,13,14,17,19).
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[leqororuk TEXHOJOTUAJIAP ACOCH]IA MPOrpaMMaialiTUPUITal YKyB METOAUTa
tagHuuup. lIporpamMmManamrupunrad YKyB METOAM YKYB MAaTepHAILIAPUHU
VKYBUMHUHT Oapua XUCIATIApUHU XUCOOTra OJraH Xojjaa YKyB MaT€pUaIUHHU SHT
KWYMK COAMANIAITUPUIITAH, Y3IaIITUPUII YIyH Kynai Oynran Oymakmapra 0ymuo
VPraHuIIHU TOKO030 3Taau. [lemaroruk TEXHOJOTHS acoCHUIard YKyB MaTepualiv
PEnpoyKTUB (MaxcCyJop, HaMyHaJary, ypranuia¢Trad Ha3apusiHU Y3JIallTHPHILL
) amamra ommpmiamu (20,21).YKyB MaTepuannm IIpoayKTHB (cepMaxcyid) Ba
VOKOAUM Y3MAIITUPUII Japa)KaHW YpraHWull I[E€OTOTMK TEXHOJIOTUSIAp YYyH
acocuii Basuga omac. Jlemak nOporpaMManallITUPWIraH METOJ acocujia
Tall€piiaHral yKyB MaTepUalin “‘CONTANMKIAH-MypaKKaOIMKKa’ KOouJacura Tyia
pUOsT  KWJIMHTAaH, OHr CYCT V3JamTHPYBYM Taynadara MOCIAIITHPUITaH,
V3MaTUPUIN YYyH BakT O€NTrWJiaHMaraH, Xap CaBoJ Y4YyH VYKYBUMHHUHI V3
OMITMMUHM ¥y3U cMHA0 Kypa OJIMIIM UMKOHHATH (Ha30paT CaBOJUIAPU TY3WJITaH)
sapatwirad 6ynaau. by marepuanuu ypranuiga tanabda YKyB MaTepuainra Kanta
KaiiTa MypoKaT KWIMIIH, Ba Y3JalITUPUII Japa)KacMHU OMMpUO Oopuiimn
MYMKHUH. YKYB MaTepHalMHH YPraHHIIIa Mabpys3a, aMalnil MAaIIFyJIoT, ceMeHap,
MYCTaKWI MILIApH, yiira Basudara omJ TONIIMPUKIAP aHMK KypcaTiamd.YKyB
MaTepUaIMHA YpraHullga KHUYMK TypyXJIap Ba »KaMOaBH TabJIMMra ajoXuja
»pTHOOp Oepunaan. Tanabanu y3mamITUPUIITN PEUTHHT UIIIJITAHMACHIa KYpcaTHIraH
NyHKTIap acocuaa OenrmnaHamu (27,28,29). Masbpy3ana YKyB MaTepuania
Oepwiran acocuil Makcaanap OwiaH Marepuan Vy3jallTUpHInAa KyTuiaéTra
HaTWXKa opacuaard OOFJIaHMII SKKOJ HOMOEH JTuiaav. Mabpy3ana YKyB
MaTepuaid YypraHuin OwiaH OOFNIUK Oab3u MyaMMojap TYIHUK EPUTHIMACIUTH
MYMKHWH,JIEKMH aCOCUH MaKCaJHA HAaTWKa OWIIaH OOFJIaHUII Mynu Taiabanapra aéH
oymumu  jo3uM. Hazapuit wmaTepuasiapHu  Mabpy3a JaBOMHUIA  KaHal
Y3MAMTUPUIUIIH 1-3Cra OJUII Ba XOTUpara TUKJIAII, 2-pPENPOyKTUB Y3IIallTHPHIIL
Japaxacy, 3-TIPOAYKTHUB Y3JIAIITHPHUIL Japaxacu,4- WKOIUNH Y3IalITHPUII
JapakacuJiard caBoJulap OpKalu aHukiaaHaau. CaBosutap WIOXKHM Oopuya TecT
kypunuimaa Ttanéprnanaau.Tanaba Mabpyszara Mabpy3a yuyH TailépiaHran

Mabpy3a MaTHUHU Tai€pnad kenaau, sSbHU Mabpy3ajard maTepuan Tajadanap



TOMOHUJAH KHYMK Typyxjapra OYiauHraH xonna ypranuO kenuHaau.Mabpysa
xKapaéHuga YKUTYBUM Tanaba Y4YyH MOTHBATIMS Ba MOTHBra OHJA VKYB
MaTepuaiMHu 0aéH Kuiaau. Xap Oup caBon yuyH 15-20 MuUHYyTAaH OPTHK
Oynmaran  BakT capduiaHagu.Xap Oup caBoJ OXHpHAa TajabajmapHU TECT
caBoJutapu Omnad cuHab kypamu (20,21,22,32,35).

Maspy3a wmarepuasim acocujaa aMaJlMd  MalFyiaoTr, cemuHap, TMU
Oenrmnanangd. by Moayn acocuaa TanabaHMHT YKYyB MaTepHAIMHUA YpraHUIl
Tamkuil dTuiaau. Tamaba OepwiraH MarepuaiHu TaOaKaJallTUPWITaH Ba
VWHIUBYAYyaJUTAIITUPWITaH €HJIONIYB aCOCHUA PEUTUHT MIUIAHMara Kypa Y3WHHUHT
y3aamTupum gapaxacuau oenrminaimu (35,36,37). bus kyitmmga Outra Myammo

YUyH KeNTUPWITraH (GUKpIapUMU3HUA 0a€H KUJIaMU3.

1.1. Ypra makTad MaTeMaTHKA KypcUAa TeHIJIaMaaap CUCTeMACHHHI

YpPraHvi MeToAMKAaCH.

Vpra makTab MaTeMaTHKa KypCHIa YM3HKIN TEHIIaMasap aBBaJO Y3rapyBUMIIH
udoaanapHu KuUWMaTIapUHM TaKKoOCJIall, HQoJaJapHH IIaKid aJIMalITHPHIILL,
COHJap ycTuaa OaxapuilaauraH aMajUlapHUHT  Xoccajapu, aWHusTiIap,
ubonanapHu alHaH IIAKJI aJIMAIUTUPUIL, OWp Y3rapyBuUMWIM TEHIJIaMajap,
TEHIJIaMa Ba YHHUHI WIAW3JIapu, Oup Y3rapyBUW/IM YHU3MKJIM TEHIrjamasnap,
TEHIVIaMaJIap €pAamMuaa Macajajlap €4ull, YM3WKJIM TEHIJlamajap CUCTEMalapH,
WKKU Y3rapyBUWIM TEHIJIaMallap Ba YJApHUHI CHUCTEMallap, UKKU Y3rapyBUWIH
YU3UKJIM TEHIJIaMaJapHUHT CUCTEMajapy, YU3UKIN TeHrjaMajaap cUCTeMallapuHu
€YML, YpHUIAa KYWMII YyCyJH, KYyIIMII YCYJIM Ba MacaJaJlapHU TEHIJamasap
cucteManapu €pAamMuaa €dyuira JIoup VYKyB Marepuaid ypraHwiaad Ba Oy
MaTepUaIHA YpraHuil ycyjutapu Oenrwnananu. Hatwxama xapduit udomamap
yctuaa amaiap Oaxkapumi, xapbuit udomara xuiimatimap Oepurn Epmamuia
ndoaaH KUIMMaTUHU TONMI, TEHIJIaMa Ba YHUHT WIAM3JIAapU, TEHIJIaMaJlapHUHT
TEHI KYWIWJIATH, TEHIVIAMAJIAPHU TEHI KYWIM aJMallTHpPUII, TEHIJIAMaHUHT

aHUKJIAHUII COXAacH, KMMMaTIap COXacu, Yy3rapyBUMHHUHI MabHOra sra OyiraH



KUMMATJIapUHUA TOIWII, TEHIJaMalap CHCTEMACH €YUl YCYJUIapy, TEHrJjamanap
CHUCTEMACHHHU SYHITHUHT TEOMETPHUK MabHOCH Oeprianu (4,5,6).
Xyioca:

Vpra makTab anre6pa Kypcura oz YKyB MaTepHaId eTapiuua XakMra 5ra Ba
VKUATUII MeToAuKkacu conna. JIekuH, YKyB maTepualid KOOUIUATIU VKyBUMJIap
Y4yH MOCJAIITUpUiAMarad. Jlapciaukiapgaru yKyB MaTrepHalid  IEIaroruk
TEXHOJIOTHSIAP ACOCHIA YPraHWIIra MOC Mac. YKyB MaTepHATMHH 3aMOHABHIA
TEXHOJIOTUA AacCOCHJAa YpraHuIl YYyH YHHM KalTa CTpYyKTypajaml, KyIlnMm4a

TONIIMPUKIIAP TYy3UlI, AAPCIUKIArd MaTEepUaIHU TYpPJIM Japa)xajard caBoJuiap

OwsiaH OOMMTHIL JO3UM OYIaau.

1.2. Vpra maxcyc Ba kacé — XyHap KOJLIeKIApAa TEHIJIaMasap
CHCTEMACHHM YPraHUIl MeTOANKACH

Vpra Ba ypra Maxcyc YKyB IOpTIapuiard anreGpaHk YKyB MaTepHaiy
eTapynya cojsa Ba TymryHapiu 0aéH kuimaras (8,9). byHna TeHrinamanap xakuaa
TyIlIyHYa aBBajo anrebpauk udoja, Oupxamaiap Ba KynxaajapHU YpraHuiin OusiaH
MIaKJJTAHTUPUIIAIU, CYHTpa KYNXaJapHu Kynxaiapra 0yauiil, Oup y3rapyBuniIn
TEHIJIaMaJIap, YJIapHHU €UYuIl YCyJJIapu, MOJYJl KaTHAITaH TeHrjamajap, FOKOpU
napaxkanu —anreOpavk TeHrnamanap, be3y Teopemacu, [ophHep cxemacu,
KYIXaIHUHT  WIIU3TIapH, anreOpavk TEHTJIaMaJapHUHT KOMIUIEKC WIIU3JIapH,
TEHIJIAMAQJIApDHU TaKpUOWUW €4MIll, TEHrJIamajap CHCTeMalapyd Ba MakKMyasapu,
TEHIJIAaMaJIap CHUCTEMACHHM TE€OMETPUK MabHOCH, TEHIJIaMajap CUCTEMAaCHHU
rpaduK ycynia €4YMil, TEHT KyWId CHUCTeManap, KyHmauTyBUWIapra aKpaTHIll
yCyJiu, TEHrJlaMajap CHUCTEMACHHH alreOpanK KYIIWI YCyinu EpJaMujia CYMII,
HOMabJIyMJIApHU YHKApHII ycynd, ['aycc ycynu, y3rapyBUMapHU aaMamlTHPHIIT
yCyJiu, JETEPMUHAHT XaKuJa TYIIyHYa, YU3UKJIM TEHIJIaManiap CHUCTEMAacUHU
JIeTepMUHAHTIIAp €paMujia €YUl TeHIJIaMaliap Ty3HIlra JOUp Macajaiapra oWl
VKyB MaTepuajd YpraHuiaad Ba yHra MOC yprauuin ycymrapu Oepunran (8,9).
bupok, Oy VyKyB MaTepHaJiiHU YpraHuil aHbaHABUM YKUTUII METOJMKAcHUra

MOCJIalITraH.



Xynoca

Vpra Ba §¥pra Maxcyc VKyB IOpTIApH VKyB JAapCIMKIApUIa  Ba
KYJUIaHMaJlapuaru ajnreOpavk MaTepuall MeJaroruk TEeXHOJIOrWsiapra KyJulail
MocjammMarad. bepwiran yKyB MaTepualvMHU 3aMOHABUM TEXHOJOTHS acoCHIa
VpraHuill y4YyH YHU KailTa CTPYKTypaJialll, MATEPUAIIHM Ma3MyHUHU KalTa Ty3HUIII
Ba YHIa MOC YVpraHull yCyJUIApUHU TOIMILI, Mabpy3a, aMaJMil MallfyJIoT, yWra
Bazuda Ba Japc kapa€HuUIa MAaTepHAIMHU KUYUK TypyxJapra TasHUO YpraHwuii,
TabIUM/Ia KaMOABHKM VKUTHII YyCylIuaaH QoMgaaHuI, TabiuM KapaHUHU

KOMILTEKC JIOMHMXaall IIJITApUHA aMaJira OIMpuIn Makcaara myBoduk (15,20,21).

Il — 0006. Onuii YKyB IOpTIapHAa YUM3UKJIM TEHIIaMAJIap

CHUCTEMACHHH YPraHUIIHHUHT Y3UTa X0C XyCYyCUATIAPH.

Omuit YkyB ropTiapuaa ¢anHiapaH 3aMOHABHM TEJAarorvk TEXHAJIOTHsIIap
acocHla Mabpy3a MaTHM Tai€pramiga MaB3y MOJyJUiapra axpaTruiuo,
VpranwiaéTran MaB3y aHMK acoCUil caBojuiapra OynuHagu. Xap Oup caBoJl y4yH
VKUTYBUMHUHI MaKCaJM Ba MaB3yJard MyaMMOJIap KypCaTWJTraH.yKATYBUYMHHHT
Makcaau (TamabaHWHT YKYB Basudayapu ae0 artairaH OMTHPYB MajaKaBHi HIIJA)
acocuia Tajaba MaB3yra Ouj MyaMMOJIapJIapHU YPraHUIl y4yH ¥3 OJura YKyB
MakcaamapuHu Kysau. Tamaba acocan OenrwiiaHraH MakcaajiapHH —amaira
OIIMpHINTa YTHOOPHHM KapaTaau. YKyB Makcamiapu B.Biaym TakcoHoMusnapu
acocuma  “‘copaNuMKAaH  MypakkaOnukra” — Koujmacura —Kypa  Basudanap
oenrunananu. by mMakcaniap: OwWmiuil, TYIIYHUII, KYJUIall, Taxjaui, OaxoJaiigaH
nbopar 6 Ta kareropusara axpartwiaaud. b.biym TakcoHomusnmapu ¢akar YKyB
Makcaajiapy aMmalira OIIMpUIITra KapaTWiraH, S’bHU TapOus MyaMMoiapu OyHJa
KapaJMaiiu. ByryHru KyHia TapOus MyaMMOJIapUHHM TabJIMM MyaMMOJIapy OuJiaH
KyMo ypranuii tanad 3THIMoKaa. TanabaHuHT YKYB MaTpUAIMHU Y3IAITHPULLIN
ny KypcatwiraH 6 Ta YKyB MakcaJJlapd KaT€rOpUsICUTa MOC XOJIIa Ty3WJIWIIN
JIO3UM. Tabnumaa b depennuamiant (TabakanamTupuII) Ba
WH/IMBYIAJUTAIITUPUIITa MOC €HJIOUTYBJIApPHU amajra OLIMPUII Y4yH HaMyHaBUU
JacTypjapia KypcaTWiraH YKyB JapClMKIapyd Ba KyJUIaHMaJIapuaard  yKyB
MaTepUaAIn KalTa CTpyKTypajgaHaau, STbHU KalTa Ty3WJIaIu Ba
Tynaupwiaan.YyHku  MaBXKyn VKyB  Marepuaad — TajdaOaHUHT  TeAarorHK
TEXHOJIOTHSJIap aCOCUJIA TAhJIUM OJIMIIINIa MOC SMac.

YOy 6utupyB ManakaBuil HUia HAMYHaBUI JacTyp acocujia YpraHuiIuIIn
jJo3uM  OyiaraH  MaB3ly Ma3sMyHMHHM — KailiTa  CTpyKTypajami, MOIYJUIH,
MUKPOMOJYJUIH, MYaMMOJIA VKHWTHILI, KUYUK TypyxXJap €EpaamMuia YpraHull,
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MYCTaKWJI UM MaB3yJapuHU OCNTHIIAII, TAhJIUM OJYBYMHU XAMKOPJIUKIA TabIUM
OJIUIII Ba JOMMXAJIAlll METOoJJiapura acociaHuin uymiapu ‘“Martematuka” daHu
MUCOJUJA KypcaTwiran Oynau0, yHAaH Oomka ¢aH YKUTyBUWJIApH XaM
dbolnananunIapu MakKcaara MyBouk 0ymaam.

Hemak, QannapjaH neJaroruk TEXHOJIOTHSUIAp acocua MAIlFyJlIoT OJu0
Oopuil yuyyH YKyB Marepuaad KalTta Ty3widind Tanad sTwiaad. by wummap
Kadeapanapia Malakaiu npodeccop—YKUTYBUMWIApHU (aHiapiaH Tedaroruk
TEXHOJOTHIIap acocua YKyB MaTepHAJUIAPUHU MOCIIAIITHPHUIITa >Kajad dTUIUIIN
JO3WMJINTMHU KYpPCATASIITH.

[lemaroruk TEXHOJOTMSUIAPHUHI ACOCH  IPOTPaMMANAIITHUPWITAH  YKYB
Merogura  TtagHuuavp.  lIporpaMmanamtvpuiraH yKyB  METOAM — YKYB
MaTepUaJUIapUHU  YKYBUMHUHI Oapya XUCIATIapUHU XUcoOra oJjiraH XoJjjaa yKyB
MaTe-pyualiiHy PHT KUYUK COAJAIAIITUPUITAH, Y3IaITUPUII YUyH KyJiail Oyiraxn
Oynaknapra 0ynu0 YypraHuUIIHM Tako30 3Tajau. [legaroruk TeXHOJIOTHS acOCHUIArH
VKyB MaTepualld PenpoaAyKTHB (MaxcCyJjaop, HaMyHaJard, YypraHuiaéTran
HA3apUsAHU Y3JIAlITUPHUIN) amMajira omupuwiaau. [IporpaMmanamTupuirad MeToj
acocuza TaW€pllaHraH YKYB MAaTepHAId ‘‘COAJAIMKIAH-MYyPaKKaOJIuKKa”
KOMJacura Tyjga puos KWIMHTAaH, OHT CYCT VY3JalTHpyBUM Tanabara
MOCJIAIITUPWITAH, Y3JAlITUPUII YyYyH BakKT O€NTrWIaHMaraH, Xap CaBOJl y4yH
VKYBYMHUHT ¥3 OUIMMUHU ¥y3U CHHA0 Kypa OJUIIM HMMKOHHUSATH ( Hazopar
caBOJUIapU TY3WIraH) sipaTwiran Oynanu. by martepuanHu ypranumiga Tanada
YKYB MaTepHaJINra KauTa KauTa MypoKaaT KUJIUIIN Ba Y3JIAIITUPHILI JapaKaCuHU
omupué GOPHIIM MYMKHH. YKYB MaTepUAllMHH YPraHMIIIA Mabpy3a, aMallmi
MalIFyJia0T, CEMUHAP, MyCTaKWJI MILIAp, yira Basudara ouj TOMIIMPUKIAD AHUK
KypcaTHiamyd. YKyB MaTepUalMHM YPraHUIIAAa KMUMK TYpyXJap Ba jKaMOABHi
TabIMMIa ajnoxuaa 3bTHOOp Oepwnanu. Tamabanu Y3MalITUPUILKA PEUTHHT
WIIUTAaHMacHIa KypcaTWwiraH MyHKTIap acocuaa OenrunaHaau. Mabpysana YKyB
MaTepuanuaa OepuiraH acocHil Makcaajiap OwiiaH MaTepual Y3JIallTHPHINIA
KyTWIa€TraH HaTUXa opacujard OOFJIaHUIN SIKKOJ HaMOEH HTHianu. Mabpy3ana
VKyB Marepuanu ypraHum OwiaH OOfiMK 0ab3u MyaMMojap  TYJUK
EPUTHIIMACTTUTH MYMKUH, JICKUH aCOCHIM MaKCaJHU HaTHXa OWsiaH OOFIaHUIIT WY IIH
tanabanapra aén Oynumm jo3uM. Hazapuii maTtepuamiapHd mMabpy3a JaBOMHIA
KaHJal y31aiTHPUITUILN

e cra OJIMII Ba XOTUpara THUKJIALLI,

e PenpoayKTuB y3IalITUPUIL JapakacH,

e [IpoaykTuB y3mamTupuin gapaxacu,

e Ilxomuii y3nmamTupui gapa)xacuaaru CaBoJijlap OpKaJii aHUKJIaHA .
Caoutap wioxu Oopuya TecT KypuHuinuaa TanépnanHaau.Tamaba mabpysa
MaTHUHU Tal€pial Kenaau, SbHU Mabpy3ajard Marepual tajadanap TOMOHUJAH
KMYMK TypyxJjapra OYJIuMHraH xojga ypraHu® kenuHaau. Mabpysa sxkapa€Huia
VKUTYBUM Tanaba ydyH MOTHBAlMg Ba MOTHBIAa OHWJ YKYB MaTepHaJUHU OaéH
Kwiaau. Xap Oup caBon yuyH 15-20 MuHYTHaH OpTUK OYiIMaraH  BakT
capdurananu. Xap Oup caBojl oXupua TajadasapHy TECT CaBOJUIApU OMIaH CUHAO
Kypagu. TabinMm >xapa€HinapuHu KOMIUIEKC JIOMMXajdall JacTypAard KyWWJITaH
MakcaJ, Ba YHUHT HATIKACUHHU SKKOJ OOFJMAaHUIIMHU XaMmJa YHHMHT amaira
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omupuIl WynuHU TacBupna® Oepamu. TabauM >kapaéHIapuHH JOHUXAAII
TajabanapHd OWIMM OJIMII CaBUSCMHM Ba CaMapacUHU PUBOXKIAHTHPA[IH,
MYCTaKuJd OWJIMM OJUII (AOJIUATUHU Ky4aTHpaau Ba YHUHT Y3IalITUPHUIIIATH
pedtunru cudaram amanra ommpunaau. Pexxagaru xapOup MaB3yHH JoWHMXajalll
HaTWXKacuJa TabJIUM KapaHU KOMIUIEKC JoWuxanaHaau. ByHuHr okubatuma
TabJIMMIA 3aMOHABUN axOOPOT TEXHOJOTHUSIIAPUHU KYJUIAll UMKOHUSITH Ky4asJiy.
TabnuMaa TabIuM OJYBUMJIAPHUHT XAMKOPJIMKIA TabJIMM OJIMII Ba JOWMMXAJIALI
METO/JIAPUTa ACOCIIAHULIIAPHA TABJIMMHH TAaBJIMM OJYBUM IIAXCUTA WYHAITHPULI
UMKOHUSTHHH TYJUK sipatafu. HaTmwkana TabiuM TU3UMUMH3Ta MOC OYJraH sHTH
NEJaroruk TEXHAIOTHSUIAp BY)KY/ra KeiaaaH.

Ym0y OuTupyB ManakaBHii HIIFa peciyOJuKaMu3 TabJIUM TH3UMHUTa MOC Ba
Xoc OYynraH SHTM TeNaroruk TeXHoJorusiap spaTtuiml Oopacuparu ['ymucTon
JaBnar YHUBEPCUTETHUIA 0J110 Oopuiran WIMUN Taxxpuodanap
Mykaccamiyamtupuirad. by iynamum “Kagpmap taii€pnam Mumnuid nactypu’’ra
TYJIUK MoC Kemaau. PDaHmapHu YKUTHIIJA HAMYHAaBUM JacTyp acocuja
YpraHuuim J03UM OYiraH YKyB MaTepHaidi Ma3MyHU KalTa CTPYKTypaJlaHa[Iu,
MOAyJIIapra, MHKpOMOAyJulapra axpaTtuiaau. bab3u MaB3yJlapHU YpraHuIll
MyaMMOJIM YKUTHUIITa MOCJIAIITHpUiIaau. Tabaum xapaéHuja TabauM OJyBUHIIAP
KUYMK TypyXJjapra OYJIuHTaH X0JiJja XaMKOPJIMKAA TabhJIUM OJIMII Ba JIOMUXAJIall
MeTOJIapura acocjiaHaju. Xap Oup MaB3y ydyH ajoxuja HazopaT caBoJUIapH,
MYCTaKWI TOINIIUPUKIAp Ba agabuétnap pyiixatu kypcatunaau. TamadamapHUHT
MaB3yHH Y3JIAIITUPWITAHIUTUHA OWJAMPYBYM PEUTHHI HIUIaHMA TYJIIUPHUIIAJIN.
TabnuMm xapa€HIapuHU KOMIUIEKC JIoMMXanam YKUTyBUWJIAp Xamja Tanadanap
y4yH KaTTa KyJlaiuluk spataau. YOy OuTUpYB ManakaBuil uiijga kadeapana
tai€prnanrad gou.Mup3aes U.D.HuHr “TabjiuM KapaéHIAPUHM KOMILIEKC
JoMuxajganr’’ HOMJIM VKYyB KyJulaHMacuJaH (oipanaHuingud. butupys mankaBuid
Ul 3aMOHAaBUHM TMENAaroruk TeXHOoJorusiap ¢aHWHM MaTpuliajgap Ba YJIapHU
YU3UKJIM TEHTJIaMaJIap CUCTEMACHUHU €4HINTa TaAOUFU MUCOJIN/IA KapaJlIy.

2.1. YM3uKJIM TeHIJIaMajiap cCucTeMacHHU MOIYJIJIM YKUTHII
TE€XHOJIOTHACH.
Muxkpo MOy yuyH akpaTHJITaH BakT 8 —coaT (Mabpy3a 2coat, aMajuii
MAIIFyJI0T 4-coaT, MyCTaKHJI UIII 2 COaT)
Acocuii caBoJuiap:
1. Marpunanap xaKkujaa yMyMui TyluryHJaiap.
2. Marpunanap yctuaa amasiap.
3. Marpunanap épaamuaa YM3UKIM TEHTIaManap CUCTEMACH €UYUIIl.

Tassn4 ndopa Ba acocuii TymryH4aJsap.
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Herepmunant, Kpamep ycyau, 4YM3HKJIM TEHIJIamMajlap CUCTEMAacCHUHU
MaTpulanu €3yBH, TEHIJIAMAJIap CHCTEMACHUHHWHT YPHHTAa KYWHIN YCylud OujiaH
CuMIll, TeHrJamajap cucreMacuHud [aycc ycynu OuiaH eduin, marpuna, Oorr
JMOTOHAJN, JUOTOHANI MaTpuua, OMpJIMK MaTpHla, TPAHCIIOHUPJIAHTAH MaTpHIia,
TEHI MaTpuuaiap, MaTpuuajiap WMFUHAWCH, MaTpULAJIap alupmacu, MaTpuuaiap
KyMMaiTMacu, TECKapyu MAaTpula, MAaTPUI@HUHT PAHTW, MATPUIAHUHT MHWHOpPH,
aneMeHTap anmamrtupunuiap, Kponukep-Kanemnu teopemacu, KEHrauTHPHUITaH
Martpuua, JKopgan-I'aycc ycynu, YM3UKIN TEHIJIaManap CUCTEMACUHH UKTUCOUN
MacaliaJlapHu €YUuIlTra TaTOUKHU.

1- caBosi: MaTpuuanap XxaKkuaa yMyMuil TyLIyHYaj1ap.

VKuTyBUMHUHT MaKcaan: YH3HKIM TEHTIaMaaap CHCTEMACHHY €UHIIIa
MaTpuianapAad ¢poiganaHumra ypraTuul.

Tanadanuur yKyB Basudanapu(makcaaiapu):

1.1 Marpuna tabpudunu mapxjaad oepaau .
1.2 Marpunana 3aeMeHTap aaMaIlTHPUIILIap Oakapasy.

Myommouiap: Uusukiy TeHraManap CHCTEMACUHUA CUMILHUHT caMapain
yCYyJUIApUHU KYpCaTUI; TEHrJaMajiap CucTeMacuia JeTepMEeHaHTIap Ba
MaTpuLAJIap TY3UIll; TECKapU Ba TPAHCIIOHUPJIAHTaH MaTPULIAJIAPDHU TOIIHIIL.

1-caBoiHMHT 0aéHu: Ym0y MaB3yHU YpraHuil y4yH Tajnaba Mmaktabma Ba
aBBAJITM MaB3yJjapjaa OepwiraH TEHIJIaMa, YM3WKJIA TEHIJIamMallap Ba YJIAPHUHT
CUCTEMAJIApUHU €UUIITa OUJl YKYB MaTepuaJIuHu MYyCTaKUJI paBUIIIa JIO3UM Oyiica
KMUYMK Typyxjapja Takpopyiad jgapcra Tal€p xosjga Kemaaud. AKC Xoiaa Taiada
yuyH MaB3y TymyHapiau Oynmaiiau. Illy makcagma xap Oup caBon oxupuia
Ha30paT caBoJIIapu OeTUIaHTaH.
bepunran O6yncun N -Homabaymiau M- Ta YKU3UKIM TEHrJIamMajgap CHUCTEMACH.
Ymymuit xonga N # M.
ax+ax +ax+---+ax =>b

1

ax-+ax+ax+--+ax=b (1)

ax+a x +a X +--+a X =b
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(1) ynzukiu N —rtapTubaM TeHrIaMazap CUCTEMACUIAH KyHUIaru xaaBai

(mraxit, ndoaa EKM CUMBOJ )HHA Ty3aMH3:

a'll alz alS
A _ a'21 a22 a'23 Tt
aml amz am3

a

1n

a

2n

()

a

mn

(2) xamBanm M —ta catpmu Ba N —Ta ycrynnu typTOypuakiau @ M Tta

coraan Ty3wiran NXM ymuaman Matpuia ae6 aTagaiu.

A- marpuuanu Kuckada A=( d,) ( Oynzma i =1,_m, _| =1,_n) Onnan

Oesruian MyMKHH.

Arap M =N 6ynca, sbHU MaTpULIAJATH caTpjiap COHU YCTYHJAp COHHMIa TEHT

Oynca, OyHmail maTpuuainap KBajJpaT Marpuia jae0d aranaiu, akc Xojja SbHU

M # N o6ynranna TypTOypyakiu MaTpuia 1e0 aTaiaiu.

Mucou yuyH:

all 12
1) A - a21 22
a31 32
all alZ
2) A — a'21 a22
a31 a'32
a 4a

MaTpULA.

Arap (2) wmarpuna

3 ) yuuHYM TapTHOIM KBaapaT MaTpHUIa
23 y p p p

33

(4) 4-carpau, 3-yCTyHIH TYpTOYypYaKIN

m=1, n>1 o&yca (a,a,a,- -a)

KYpUHUIIHArH OWp caTpyiu Marpuiiara sra O0ynamus. bBynnmait matpumanu carp-

MaTpuia €Kd BEKTop-caTp 1e6 aTailmus.
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Arap (2) matpuma M>1 N=1 63uca ) KYPUHUILINUJIATH OUp

YCTYHJIU MaTpHIlara sra 0yiamus.

Arap ukku A= (am_) Ba B= (b.,) MaTpUllAJIApHA OUp XM JKOiJa
JKoinammo, 6apya sIeMEHTIApH TCHT Oyica sibHU arap d, , = bLj Oapua | Ba j

Jap yuyH ( seHH A Ba B catpmap coHn Moc X0J/1a yCTYHJIap COHUTa TSHT) OYyiica

Oy MaTpuiiajiap TeHT AeHUIaIu.

a

11 12 13 11 12 13

Mucon yuyn: A=B éxu A= a,, ’? ’e , b b2 b3
a, a, a b, b

31 32 33 31 32 33

na a =D RN =

11 11 33 33

KBagpar Marpunanap yuyyH ymoy 1eT€pMUHAHTHU Ty3UII MYMKHH.

Mucon yuyH:
all a12 a13
‘A‘ =det A= a, 4, a, KaOu é3mmaau.
aSl a32 a33

Arap A-marpuia gerepMmuHanTH Hoira Tenr 6ynca sern Ot A=0 6yica
OyHmaii A-MaTpuiia Maxcyc MaTpuiia ae0 atanaim.
Arap A-matpuiia qeTepMHUHAHTH HOJITa TEHT OyiMaca sSbHH detA=0 oynca

OyHnait A-maTpuiia MaxcycMac €Ku Maxcyc OyiMaran matpuiia e ataniajy.

all alZ a13 Tt aln
a a6 a6 --- a

KBanpar marpuiianu - ” ” 3 (5)
a a a a

nl n2 n3 nn
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Kypunummna &é3um MyMkuH. byHaa a,a,a,a,, - ,a -
3JIEMEHTIIAp JKOMIalran quoronan oowm auworowan, & , d ., & ., -+ ,d -

TUOTOHAN &paaMud JUOTOHAN Aeiwiranu. bom auoroHanman Oomka Oapya
anemeHTaapu 0-ra TeHr OYJraH KBajapaT MaTpHIla JUOTOHAT MaTpHUIla JeHnIaIu.
Juoronannaru 0apua 3JeMeHTIapu 1-ra TeHr, KoaraH sjaeMeHTiapu 0-ra TeHr

Oynran marpuiia Oupauk Matpuiia 1e6 aranaau Ba E Ounan O6enrmiananu:
100 --0
010 --0
E={001.-0 (6)

000O0-.--1

Arap kBazpar marpunazaa 6ap4a snementnap d = d_ = mapTHu Oaxapca Oy
MaTpHIla CAMMETPHUK MaTpHIla IeHUIIaIH.

Arap A-maTpumaHuHT Xap OWp caTpW YHHHT MOC YCTYHHUTA aJIMAIITHPHIICA,
XOCcHJI OynraH Marpuiia A-marpuiiara HucOaTaH TpPAaHCIOHUPJIAHTAH MaTpuUllia

o T .
JACUNJIagu Ba A - Kabn c3niaaau

a, a, -
MHuCoT yayH:
347 320
A=|2 5 10| 6epurran6ynca A -mutommm A" =4 5 6
060 7100

bapua sneMeHTIapu HOJITa TEHT OYiIraH MaTpuia HOJl MaTpuiia 1e0 aTanau.
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000
Mucon y4yH: O O 0|=0 «abu 6enrunanaam.
000
A-MaTpuiara Teckapu Martpuia ge6 A marpuumara afitmiagm . Oymma A

MaBxyJ OYIUIIU Y4yH detA=0 oymume mapt akc xomma AT MaBKyx

oyImMaiu.
Al AZl E Anl
1 AZ AZZ : n2
= DA 8
oAl M A
Am Am E Anm
A MaTpuIaaa Al, AZ, vee Amn Jap s’bHU Amn - Oepuuran det A maru A _

AJIIEMEHTIIAPHUHT aJIreOparK TYIAUPYBUUCUAUD

3 2

M a=[ 712 A= 2 O
YCOJI YUYH: =l 1 ra TeCKapy MaTpHIa = 1 1
5 5

A wmatpuia 6epunrad 0ynu6 yHuHT ymuoBu M XN 6yncuH. A Marpunagad

K- ra caTp Ba K- ra YCTYH axkpatamu3. byHaa K- comn N Ba M COHJIapUAaH

KMYMK KM ynapra TeHr OVicuH. Y Xonaa A- MaTpullagard axXpaTtuirad caTp Ba
YCTYHJIAQPHUHT KECHUIITYBHJIaH XOCHJI OYyJraH K - TapTUOIN JeTepMUHAHTTAa A-

MATPUIIAHUHT k -TapTUOJIU MUHOPU JIeHUIIaIn

A MaTpunaHuHT HONJaH (apKId MUHOPIAPUHMHI JHI IOKOPH TapTHOMM A-
Marpuiasusr panru 16 atatam sa FANQA ésmramm. F(A) xabu Genrmianamm.

Matpunanu  xucoOuain ycyiau KYN COHJIM IeTepPMUHAHTIAPHU XucoOamra oiauo
kenaau. Panr, cuHd €xku ngapaxa MabHOCWMHHM aHIIaTagud. Marpuila paHTHHU

XucoOJam KyWuaara aMmauiapHu O KapuIlHy Tajiad KUJIaam.
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A) matpunanap dhakaTt HoJutapaaH noopat carp(€ku yCTYH)HU YIUPUIIL.

B) ukkuta catp(€ku yCTYH)HUHT YPUHIAPUHU aJIMAIITUPHUIIL.

C) Gupop carp(éku ycryH)HMHr snementiapunn oupop X #= 0 COHTra
KyIauTupuo, OomkKa caTp(EKH YCTYH)HHHT MOC 3JIEMEHTIIApUra KyIIuIl.

D) maTpunaHuHT TpaHCTIOHUPJIAHTAaHWA YHHHT PaHTH y3rapMaiau. by rokopuma
KEJITUPWITaH aMaJuIapHu Oa)kapullra 3JIeMEHTap alIMallTUPUIILIAp 1e0 aTanaiu.
Martpunanap ycruga amamap Oaxkapuin €pAamuia — TEHrJIamanap CHUCTeMacu
eurwsiagu. Marpunanap ycTtuaa amaiap Oakapuill JI€TepMUHAHT, MHUHOP,
anreOpauk TYJIIUPYBYH Ba YIAPHUHT XOCCATIAPUHH YyKYp V3TAIITHPHIIAIIN OUIaH

OoeBocHTa OOFITUKIUD.

1 -3 5 4
Mucom: A=|2 —6 4 3| wmarpuma paHruHM TOIHHT
3 -9 3 2
-3 5
rangA:2 YyHKH M2 = 4 =18=0

Ha3zopar caBosiiapu
|. Icra osiumn Ba XoTHpara THKJIANI Y3JIAIITHPHUI aPaKACUAATH HA30pAT

caBoJLIapH.

1. aX =D TenrmamannHr eynmu Kaiicn dbopmynara acocinanu6 ronunaau? Tyrpu

XKaBOOHHU KYPCATHHT.

b

A) X=——

a

B) Xx=a-b
b
C) X=—
a

17



D)x——E
b

2. axX = b TCHIJIAMAHUHIT HIIIU3U MABXKYI Ba AI'OHA 3SKaHJIHWIH d Ba

ko3 duleHTIapHUHT KuiMaTiapura 6oraukmMu ? TYFpu xKaBOOHU KYPCATHHT.

A) a#0, b#0 ecunm masxyn Ba srona.
B) a#0, b=0 eunm manxyx Ba srona.
C) a=0, b#0 ecunm masxyn smac.

D) a=0, b=0 ecunm uekcus xyn éxu anuk smac.

E) xaBoOnap xammacu TYFpH.

ax+by=c,
3. TEHIJIaMaJlap CHUCTEMACHUHHHI €UYUMH MAaBXYJIUTUHU
ax+by=c,
koaddurieHTIap opacugaru MyHoco0atTra Kypa aHUKJIaHT?
al bl Cl \7
A) — = — =-— cUYuM MaBXYy/, CYUM YCKCH3 KYTI.
a'2 b2 CZ
a b c
B) — # — = — cuuM MaBxKy/] Ba SIrOHAa, CKCTeMa OUpraJuK/ia.
a2 bZ CZ
al bl Cl
C) — =— # — cuyuM MaBXyJ 3Mac, CACTeMa OMprajvKaa smac.
a2 bZ CZ
al bl Cl
D) — # — # — c4uM MaBXYy/ Ba sr0OHa, CHCTeMa OUPrajuKaa .
a2 bZ C2

E) xaBoOnmapHM XaMMacu TYFpH.

{alx +hy=¢

azx+b2y:C2

TCHINIaMaJIap CHUCTCMACUHHUHI CYMMH MAaBXYIJIUTU €KH

MaBXyJl SMACIUTMHA TE€OMETPUK MAabHOCHMHHU TYIWIYHTUPHUHI.TYFpu xKaBOoOHU

KYpPCaTHHT.
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1) | 2) I

1) A) eduM MaBXKyI. 2) A) edrM MaBXy/I.

B) eunm MaBxyn smac. B) eunm mMaBxyn amac.

C) unau3u HOMabIyM. C) eunm yekcu3 K.

D) eunm yekcus K. D) eunm Gopiura HOMabJIyM.
3) A) euuM aHUK dMac. 3) I

B) eunm MaBxxy; amac. I
C) wnnusu yk.

D) wiau3u HoMabayM.

5. Ywmsukiam (OMpUHYM Japakajiu) TEHrJamanap Ba TEHIJIaMalap CHCTEMAacH

XaKUJIard MabJIyMOTIIApHU T1apxyiad OepuHr?

A) ax+b=0 , ax=b |- mapaxanu Oup HOMABIYMIIM YU3UKIU
TEHTJIaMaJIap CUCTEMAacH.
ax+by=c,
B) |- mapakamu MKKM HOMabJIyMJIH YM3HWKJIH TCHIJIaMajiap
ax+hby=c,
CHUCTEMAaCH.

ax+by+cz=d,
C) ax+ bzy +C,Z= d2 |- mapaxkanu y4 HOMABJIYMIIM YHU3HKIH
ax+hby+cz=d,
TEHIJIaMaJIap CUCTEMACH.
D) Ynsukmm |- gapakanm TeHriamaiap CHCTEMAacHIard xap Oup TeHriama
TYFpU YM3UKHHU Udoganaiam .
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E) xamma xaBoGmap Ty¥pu.

Il. PenmpoaykTus (Maxcyaaop) y3JaalITHPHIN JaPaKacuaard Ha30paT

caBoJlIapu.

1. Yu3uKJIM TeHIJIaMallap CUCTEeMacuHU KYpCaTUHT?

X+5y—-3xy=0 X*+y +2°+3=0

A) <X +y+52=0 B) s Xy+Xx+3y=4
X+y+2=5 X+y+2" =12
X+Yy+52=3 3X+4y =52

C) <3X—-2y+2=2 D) {Xy+2y=0
X+y=3 X+y—2=95
3X+4y+5z2=0

2. 2X—4y =5 Tenrnamanap cucTeMacuIad MaTpUIa Ty3UJITaH.
X+y—2=3
-X+y—-2z=0

Ty¥pu kaBOOHU KYPCATHUHT.

3 4 50 3 4 50
2 -4 0 5 2 -4 1 5
A) B)
1 1 -1 3 1 1 -1 3
-11 -20 -11 -20
3 4 5
3 4 5
2 -4 0
C) Dy|2 -4 0
1 1 -1
1 1 -1
-1 1 -2
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2 4 4 2
3. A={1 5 0 1 | marpumasusr TpaHCIOHHpIAHTAH MATPHIACHHH
0 6 0 -1
span A’ HE KypcaTHHT?
2 1 0 2 0 1
A)AT:4 5 6 B)AT=4 6 5
4 0 O 4 0 O
2 1 -1 2 -1 1
5 4 4 9 4 4 2 1
c)Al=l1 5 01 D)AT:25O%
0 6 01 1
0 6 0 =
2
2 -4 1
4. A=|1 -5 3| wmarpunarateckapu A - MarpumaHu TOMMHT?
1 -1 1
_3 2
A) A= > 9 B) A° =(1 Oj
1 1 0 1
5 5
2 1 1 0 -1
c) A'=|-4 -5 3 DDA'=|0 -1
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3 5 7
5. A=|1 2 3| MaTpuIlaHMHT PaHIMHH TOTHUHTI?
1 3 5

A) rangA=0 B) rangA=-2
C) rangA= 2 D) rangA = masxyx smac.

I11. [IpoaykTHB (camapaJjn) y3JalmITUPUII Japaskacuaaru Ha3opat

CaBOJLJIAPH.
0 2 4
-1 -4 5
1. A=|3 1 7 | marpuianuHr paHrHHH TOIUHI?
0 5 -10
2 3 0
A) rangA=>5 B) rangA=-1 C) rangA=2
D) rangA=3
4 3 -1 -1 4
2. A= 3 -1 o2 MATPUIAHUHT PAHTHHH TOTHHI?
3 1 0 -1 0
5 4 -2 1 3
A) rangA=4 B) rangA=3 C) rangA=5
D) rangA=1

2-caBoJi: MaTpunaJjap ycrujaa amauiap.

YKUTYBYMHHHT MaKcaau: MaTpUITaHUHT acocHil Xoccaaapy Ba yHJA dIeMEHTap
ANIMAIITUPUIILIAP Oa)KapuIlra ypraTuil.

Tanadanuur yKyB Bazudanapu:

2.1 Marpunanap yctuaa acocuit amauiap (MaTpuiajiapHy KYIINII, alMpHUILl, COHTa
KYMaWTUPHII, MATPULAIAPHA KYTAUTUPHII)HA OaXKapaim.
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2.2 YU3UKJIM TEHTJIaMallap CHCTEeMAacHMHHU CUuIia Kponukep-Kanenmm
TEOPEMACHHU KYJUIAWIH.

MyamMmouiapu: MaTpuIiaga dJIeMEHTap aJMalITHPHUIILIAP; MAaTPUIlA PAHTHHU
TOMMIL; TEHrjJamanap cucreMacuHu euunina Kponmkep-Kamemnu teopemacura
ACOCJIaHMIII.
2-caBoJIHUHT 0aéuu.1l)KkKu MaTpuIlaHu KYIIUII Ba alMpUI aMaauHu pakar Oup

XU YIYOBIM MaTpULIAJIap ycTuaa Oaxkapul MyMKuH.MKky MaTpuia Oepuiras:

all 12 al3 bll b12 b13
A - a21 a22 a23 Ba B - b21 b22 b23
a31 a32 a33 b31 b32 b33

MaTpunanapHu Kyl Ba alupyIl MyMKHH, YyHKA OyJiap OUp XUl YI4OBIU SbHU
xap Oupu (ydra caTp Ba ydTa YCTyH) YJIYOBIM MaTpuuaiapaup. MarpuuanapHu

KYIUI(aiupuin) Koujacura kypa Oy Marpunaiap Kydujaaruua KyIuiaaau:

a, a, a, b, b, b, a,rth, a,tb, a, b,
AtB=|a, a, a,|x|b, b, b |=|a,tb, a,tb, a b,
a, a, a, b, b, b, a,tb a,tb a +b,
C11 12 13
=({C, C, C, Oynma Cj; = by
c, C, C,
1 6 -2 4
1- mucon A=|2 -4 Ba B=|3 7 MaTpulagapu
-3 9 8 11

AJIEMEHTJIApU YCTHUIA KYIIHII Ba alMPUII aMaJUIapHu Oakapuill MyMKHH,YyHKHA Oy
MaTpuiagap Oup X YI4oBIU OYIMO ylIapHUHT Xap OMpWM WMKKH YCTYH Ba ydTa
caTpjaaH uoopar.
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-1 10 3 5
A+B=| 5 3 A-B=—1 -—11
5 20 —11 -2

2)MaTpUllaHUHT COHTra KYHNaWTHpHUII amaid. A MaTpullaHd OMpoOp m COHMra
KYMaWTUPUII KyWH1aru Kouaara Kypa oakapuiaiu:

dp; Ay A3 ma;; Ma;, Mays
M-8y ay 3ay =] May May,, Ma,

dz) dzp; dg3 mas; Mmagz, Mags

, < (2 0)_(10 0
TMHcox 3 4] (15 20

3). A Ba B marpunanapuu kymadtupuin. MaTpuliaiapHd KYyNaAUTHPHIN KyHHIara
KOHWJ1ara Kypa amajira OLIApUIIaIu.

A Matpunia mxn yiadoBinu (M-catp, N-yCTyH)

B matpuiia mxp ( m carp, p ycryH) M wmaTpunaHu KynmaRTHPHII HATH)KacHaa

sHa Marpuila xocunl Oymaaum Ba Oy Kyhumarmua udomamanamu: C=A-B, C
n

MaTpUIIAHUHT AJIEMEHTIapu Cij = zaij QY kabu anukjaHaau. C-maTtpwuia
k=1

OWpUHYM KyMalWTMa A MaTpuIlaJard YCTyHJAp COHU HWKKHHYM Kymaitvma B
MaTpULAHUHT caTpjiap COHMUra TeHr OynranmaruHa A- B martpunanap kynaidtMacu

MaBXy/l, aKC XoJyia Oy MaTpulaiapHi KYTalTUPUIL MyMKHH 3Mac.

3 4
1 3 -
3-mucon. A= BaB=|-2 -3 C=A-B
4 -5 8 1 5

KymaiitmMa MaBxya, 4YyHKM A- Marpula yCTyHJap coHM B maTpuma cartpiap

COHUTIAa TCHI.

24



3 4

1 3 -
C=A-B= -2 =3|=
4 -5 8
-1 5

:(1-3+3-(— 2)+(—1)(—1)1-4+3-(—3)+(—1)-5]: (—2 —10)

4-3+(-5)-2)+8(—6)4-4+(-5)-3)+8-5) (14 111

MarpunanapHu KymauTUpUIl aMaauHu IOKOPUAATHICK OakapHIll MyMKHH.

3 4
1 3 -
O B- A Hu Tomaiimmk B- A= -2 -3 KynaiTMa MaBxy/l,

yyHKU B-MaTtpuiia yctyHiapu coHu A mMaTpulla caTpu COHUTA TEHT.

3-1+4.4 3-3+4(-5) 3-(-1)+4-8
B-A=[-2-1+(-3)-4 (-2)-3+(-5)-5) (-2)-1)+(-3)-8|=
~-1-1+5-4 ~1-3+5.(-5) ~-1(-1)+5-8
29 -11 29
=|-14 9 -22
19 -28 41

Eamran muconga A- B # B+ A sxamnuru KypuHaau. XyAOu OTyHUHTIEK,

A- (B . C) =A- (B . C) TEHTJINKHYA KCOOTIAIl MyMKHH.

2 1 2 -1 1 3
Mucon yayr A=|—1 1 ,B=£ j,Cz 2 | Gyuca A-(B-C) Ba
3 5 1 3 -1 4

A-(B-C) MaBkyld. UyHkd, Oy Marpumanap MaTpulaJapHH KYTaRTHPHUII

Kougacura OViCyHa i .

-9 -9
A-(B-C)=| 3 |(A-B)-C=| 3
~12 ~12

Xynau myHUHTAeK 4, 5 Ta Ba XaK030 MaTpUIaIapHU KYTMaWTHUPUIL MyMKHUH.

d; Qp 3 (b b by Ci1 C2 Cg3
C=A-B=|ay ayp ayg||by by by|=[Cy Cp Cxy|=

a3 Az agz) \bgy b3 Dbgg C31 Czp Cz3

25



Ay -by+ ap by + ag-by
=| Ay +  axpby + Ay
Az +  Agby + agshs

4) KBagpaTuk MaTpuIlaHd OUPIIMK MaTpUIara Kymai THPHIIL

Xap KaHjgal TapTHONM KBagpaTHK MAaTPULIAHWM NIy TapTHOJaru OupIIMK
Marpuiara Kynawtupuin MymkuH.  Kynmahtupuimn HaTtwxkacuga mMaTpula
Vyarapmaiau. Aean A-E=E-A=A 0ymub, Oy OUpIAMK MaTpUIIAHUHT
MYXHUM XOCCACUIUP.

Muconn.

Al G E- 10 ALE = dp A E. A= dp A
dp1 8 01 dp1 8 dp1 8

Oynanu.

5) Kponekep-Karmemnmu reopemacu.

(81X + 8ypXp .t B Xy =y

) Qo1 X + 8y Xg + .ot Ao Xy =0y

1)

Ay X +AppXy +.F Ay = b,

UU3HUKJIIN TCHIVIaMaJlap CUCTCMAaCHu 6epHnraH.Bsz[a MaTpHUIACHUHHA TY3aMU3:

all a12 e aln
dp; Az ... App
o I ®
dnm1 Ap2 -+ Qyn
(1) Cucrema wmaTpunacu YU3UKJIM ~ TEHIJIaMaJIap  CUCTEMACUHU

KeHTaUTUpWIITaH MaTpuliack ae0 Kyiuaaru B matpuiiara autuiaam.
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8y ap .. &, b &; @y .. Ay b
g_| 81 82 - an b, ) 8 8p .. 8 b
= &k 9)
8m  8mz - @mn bn 8py 8p2 - Ay bn
(1) YM3UKIM TEHIJIaMajap CHCTEMAacd €4uMmra sra OVJIMIIN Y49yH , SbHH

TEHTJIaMajap CUCTEMacu OMpraiukaa OYIUINM YYyH YM3UKIM TEHrIamaap
CUCTEMAacH acocHii MaTpullacu A Ba YHUHT KEHTaTupuiran martpuinacu B
HUHT PaHIJiapyd TEHr OYIWIM 3apyp Ba erapiauaup, sbHu angA=rangB
OYnuIIM 3apyp Ba €Tapiu.

Teopemanu ucbotu Oepunmaiinu.McOotn agabuérnapna Oepuiran. Arap

rangA=r Ba cuctemMajga HOMablymjap COHU n Ta Oyica, I =N Oynranmaa

TEHIJIaMaJiap CUCTEMAcu OMprajiukia Ba sIrOHA €4umra ara Oyiaiu.
Tenrnamanap cucremacu (OMpraivkia) sroHa €dyMmra sra OVJIUIIM y4yH
r=n OynuIM 3apyp Ba €TaAPIUAMP.
Arap r<n 6¥nca (1) cucrema N—r Ta UXTUEpPUN MapameTpiiapra OOFJIUK

YyeKcu3 Kym eunmmra sra Oymamu. Arap (1) cucremama by,b,,...b, o301

XaJyiap HoJira TeHr Oyjca cucTteMa Oup KUHCIW CHUCTEMa JCHIIaau Ba Y
Kylujaruia €3usajiu:

Ay Xy + sy Xy + ...+ 8y X, =0
) 21M 2272 2n*n (10)

\anllxl + an12X2 +...+ amn Xn - O

AKc xon1a cucteMa Oup JKUHCIIU dMac Ielnnaau. bup skuHcim cuctema yuyyH

rangA =rangB 6yca, (1) cuctema xap mouM OWpraavkia ,s’bHU €UUMra dTa

oynagu. By TeopemaHWHT Hazapuii MCOOTHM amabuETIapaa KEITHPUIITaH.

TeopeMaHUHI MOXUATUHUA MUCOJIA KypcaTaMu3.
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4% +3Xy; —3X3 — X4 =4

3X1—X2 +3X3—2X4:l
Mucou. CUCTCMAHU CYUHT.

S5X; +4Xy, —2X3 + X, =3
rangA =3,rangB =4
Hlemak rangA=rangB. byHman Oepuiran cucrema edumra sra 3Mac,SbHU

Oupraiavkiaa MaciIuru Keaud YuKaau.
Ha3zopar caBosiapu.

I. Dcra ouin Ba X0THPaAa THKJIANI Y3JIAIITHPHUII AaPakKacHAaru caBoJuiap.

dp A a3
1. Dg=lay ay ag

dz; dzp QAsg
JNETEPMUHATHUHT KUMMaTHHA KyHuaru bopmyna Ouan

XUCOOJaHaAN. TYFPU KABOOHU KYpPCATHHT.

3
A) Dg = kZals A3
1

+1 +2 +3
B) Dsz(_l)l M11+(_1)1 M12+(_1)1 Mi;
C) Dg =ay 8y,8g3 + &p883; + 843883 — (313a21331 +ayp8p1833 + a23a32a11)

D) >xaBoOnap XxaMMacH TYFpH.

2. JletepMuHATHH Yy4Oypuak KypuHUIMra kearupuin ycyau (Cappuyc KouaacH)
OnaH KaHaail XucoOJlaHa u.

A) nerepmunaTt Xxoccanapunan (Qorigananud Kpamep dopmynacu €pmammma
XHCOOJIaHaIH.

B)/letepMrHATHUHT acocuil JguoraHaldujaH IOKopuaa €KW macTaaru Oapua
AJIEMEHTNIap HoJUlapra aWnaHtupwiagu. JletepMUHAHT y4Oypyak KYpUHHIINMTa
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Kenrupuiaau. bynnai yuOypyak KYpUHUIINTa KEITUPWITaH JeTepMUHAT
KUMMaTH acOCHU JUOraHaJIla TypraH DJJIEMEHTIap KyIIauTMacura TEHT
oynasu.

C) JlerepMuHATHY yuOypUaK KOWJAcHTa Kypa XHCOOJIaHAIH.

D) JlerepmuHaTHH XHcoOIamiga OyHaai yCyia HyK.

3.Um3uknu TeHrnmamajgap — cucremMacuHu euumia — Kpamep ¢opmynacuaan
dornananunarad. TYFpu :kaBOOHU KYPCATHHT.

A) Arap D=#0,DyD, map nommau @Qapxmu Xap KaHgalh coH Oynca

Dx Dy Y
X= o y= Y dbopmysa MabHOTA 3Ta, €YUM MABXKY/I Ba sITOHA OYiaau.
D, . D,
B) D=0,D,,D, napra xamuna Gurracu Honra TeHr Oyica, X= _DX Y= D

dbopmynanap TeHrjaMajgap CUCTEMacHuaa €4uM 4YeKCU3 Kyn ( HOAHWK) DKaHIJIUTH
KeJO YUKaIH.

C) D=0,D,,D, napnn kamuna Outracu Honxad papkiu G6yica, cucTeMa eunMu

DX DX
MaBXKyJ dMac . X =—=, Y =—= (popMmyJia MabHOTa 3ra 3Mac.

D D
D) XKapoOnap 6apuacu TYFpu.

1. PenmpoayKTHB Y31alITHPHII JaPaKacuIaru caBoJuiap.

1. MarpunanapHu KYIIHIIT Ba alMPUIIT aMaJITapUHU Oa’KapuHT.

3 0 2 5 313
A=4 0 3 4 B={2 2 4
5 1 4 2 0 3 2

A) A+ B amamnapunn Oaxapu0O OYiIMaiau, YyHKA MaTpUlla OMp XM YII90Bra
ara smac.
B) A+ B MaBxyJ 4YyHKM KyIIMII Ba alMpHIIIa MaTpULQIAPHU OUp XHUJI

YA40BIM OVIUIIM IApT dMAC.
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C) A Ba B marpumnanap Oup yir4oBra KeITHPUIATH.

D) A Ba B matpunanap 6up ya4oBra KeaTHpHIMAiIn.

0 0O 3 1 2
2.A=|0 1 0], B=|-2 -1 -2 MaTpUuLlAJIapHA alupuHr. TyFpu
2 1 2 0O 1 O
YKaBOOHM KYpCATHHT.
-3 -1 -2 -1 -2 -3
A)A-B=| 2 2 2 By A-B=| 2 2 2
2 0 2 0O 2 O
-3 0 2 -3 2 0
C)A-B=| 4 5 6 D)A-B=|-3 2 0
7 8 9 -1 0 2
0 2 a 1 41
3. A+B-C HH TONHHI. A=|0 3 b , B=|2 5 2],
1 4 ¢ 3 6 0
0 2 k
C=/0 3 f
1 4 n
k f n -k —f n
A)A+B-C={4 5 6 B) A+B-C=| 4 5 0
7 8 -10 0 0 O
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1+k b+f a=1-n k f n
C) A+B-C=| -2 3 b+2 D) A+B-C=|2 3 5
4 10 C 5 0 O

2 a
4, A:E 5 b) MAaTpPUILIAHU -5 COHUTa KYIAUTHUPUHT.

2 a) (-10 -5a
A) —5.-A=-5. =
s o)

2 a -7 a-5
B) -5-A=-5. =

-5 b -10 b-5
7 a+5

C)-5-A=
0 b+5

D) -5 connan A martpuriara KynanTapuo OyiManu.

4
5 MAaTpHULIAHU KYITAUTUPHHT.

0
3 2 5
5. A= B=|0

(4 4 6] 3

-2

A) A Ba B Marpunanum kynautupu® Oynmaiau, uyyHku A*B  kynaiitma

MaTpHUIOAaHUHIT KouJacura 3u/l.

3 0
3 6 0 8
B) 4-B= C) A-B= D) A-B=|2 -1
4 9 0 20
2 8
1 01
010
6.. A= 10 1) B=|0 1 O MaTpULAHU KYTaUTUPHHT.
1 01
0 2
010
A) A-B=C= By C=A-B=|1 0
2 0 2 0 2
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2 0 2
C) C= [O L OJ D) C=A-B kynaiitma MaBXy/ smac.

10 00
7.A= ,B= oynca A-B Ba B- A HE TOTIHHT.
00 10

0 O 0 O

B) A-B= ,B-A= ,AB=BA
01 01
0 O 0 O

C) A-B= ,B-A= , AB = BA
01 00

D) A Ba B marpunianu kymadTupu®d OYamaiimu.

NNNCIE AN o
. = ) = MaTpUuliaHu KVIIAaUTUPDHUHT .
00 0 1 PULAHH KyHasTup

0 0
A) A-E=E-A=A= (O J AE=EA=A nemak E maTpuna myxum xocca

ora 5KaH.

00
B) A-E= E-A
00

0 0
(1 1} AE # EA TeHriuk 6axapuamaniu.

01 11
C) A-E= 1 J,E . A:(l J, AE # EA TeHrnuk 6axxapuiamanu

D) A-E=E-A=A Oaxapuimaiiay.

[11. ITIpoayKTUB Y3JalITUPHUII JapasKacuIaru caBoJuiap.
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S5X; — Xy 4+ 2X3 +X4=171
1. 92X + Xy +4X3 — 2%, =1
X —3X, —6X3 +5%X, =0
YM3UKJIM TEHriamanap cucremacuHn Kponekep-Kanmemnu teopemacura kypa

UMMM MAaBXYJJIUTMHU KYpPCATUHT.

5 -1 7 5 -1 2 1
A)Dy=|2 1 1(=-35%0 A=2 1 4 2
1 -3 0 1 -3 -6 5

5 -1 2 1 7
B=|2 1 4 -21
1 -3 -6 5 0

rang A=2, rangB=3 nemak rangA #rangB cuctema Ouprainkia smac
B) M5 #0,rangA=1rangB =4 cucrema euumra sra.
C) det A=0,rangA=0,rangB =3 cucremama e4nm Myx.
D) Cucremanu Kponekep-Kamemnu reopemacu opkaiu equd Oyamaiiim.
2 Kyitnnaru X, =3y; — Y, Y1=2; +2,
X =Y1+5Y2,  Yo=47,+27,
YU3UKIU AIMAIITUPHUIIIAPHUA KETMa-KeT Oa)kapyIll HATH)KaCUHU KYpPCaTHHT.

A) Xl :3(21 + 22) - (421 + 222) :_Zl + Zz

Xo =(24 +2,) +5(42y + 22,) =21z, +11z,
YU3HUKJIU aIMaIITAPHUII OY1au.

B) X; +y1=%X, + Y, C) X—N1=%X-Y, D) X =X =YY,

V. Hikoamii y31alUTHPHUII JAPAXKACUIATH CABOJLJIAP.

X =5Y1 — Y +3Y3 BA Y =271 +12

Xo =Y1—2Y, Yo =2, =373
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X3=1Y, — Y3 BA  Y3=22,
YHU3UKJIN aJIMaHlTI/IpHIHHap HAaTHUKaCUHU ManI/IHaI[aH (bOﬁHaHaHH6 TOIIUHT .

XKapoO: x; =10z; + 5z, +10z,4
Xy =221 — 22, +11z4

X3 == 522 + 3523

3-caBoJ1. MaTpunagap épaaMuaa YU3UK/IM TeHIJIaMaJiap CUCTEMACHHHN €YML
VKUTYBYMHUHT MaKcaan: MaTpuranap &plaMua YH3HKIM TeHIIaManap
CHUCTEMACHHU €YUIITa YpraTuil. YM3uKiIn TeHriaManap CHCTEMACUHNA UKTHCOINI
MacajajapHu e4uIlra TaA0UKUHU KYpCcaTuIll.
Tanadauuur yKyB Basudanapu:
3.1 Yusuknu TeHrnamanap cuctemacuHu Kpamep ycynu OuiaH eduinHu
onaau.
3.2 Yusukim TeHraMajiap CHCTEMACUHHM €YMIIAa MaTpHULAIN yCyJira
acociaHaIu.
3.3 Yusuxnu TeHrinamanap cuctemacunu euniiga JKopaaH-I'aycc ycynu
KYJUTaiau.
Myammouniapu: Yu3ukiy TeHriamanap CHCTEMAaCUHU €YUl YCYJUUIapUHU
TaKKOCJall; YU3UKIIU TEHIJIaMasaap CUICTEMAaCUHU UKTHCOIUN MacalallapHU
€UMINTa TaI0UKUHU KYPCATHIIL;
1. Yus3ukau n-HOMabIymJId TeHIIamanap cucrteMacunu Kpamep ycynuna
CUUII YYyH CHUCTEeMa M=nN YI40oBiM, marpuna aerepmuHantu det A=0,
_ AlD)

oymumm, i=1n  Oymranma Kpamep  Qopmyrnacu X :A—” naH
n
¢orinananunanu, Oy epaa det A=A, 6ymuo, A(ri,) N —TapTUOJIH.

A, -IeTepMUHATIATH | - YCTyH OJIEMEHTIApHHH 0301 Xajap OwsaH

aJIMaIITUPHUIT OpKaJIx XOCHII KWJIMHAIU. AUTHITaH dukprapHu
CONIANAIITUPUII YYYH YYUMHYM TapTUONM JOeTepMUHATIAH  (oHJanaHuII

MHCOJIMIA KYpaMU3.

34



X+2y+z=1

Mucoin. <2x+y+z=-1 TEHIJIaMaJiap CUCTEMACUHU €YUHT .
X+3y+z2=2
1 2
Eunm: Ag=detA=2 1 1=1+6+2-1-3-4=1=0
1 3
1 1 1 1 2 1
A, =-1 1 1j=-1 Ay=2 -1 1}=1 A,=2 1 -1=0
2 1 2 1 3 2
A1 A1l A1l

’Kapo06: (-1,1,0)

2. Marpunanu ycyj. n- HOMabJIyMIId YU3UKJIA TEHIJIaMajiap CHUCTEMacu y4yH
M=N sbHY Ty3WITaH MaTpUlla KBaApaTHK marpuia 6yimmob , det A=0 sbpHH

A Maxcycmac matpuiia Oyica, y xoinga A maTpuila Y4yH YHUHT TECKapUCH

-1 -1
A" -maTpuia MaBxKya. A T -HHM TONaMU3 Ba TEHIJIaMajiap CUCTEMAacuaaru 030

by
b

xannapujaaH ubopaT yctyHaaH B = 2 YCTYH MaTpHUIaHU TOIIAMHU3,CHCTEMA
by
X1
X2
HOMAabJIyMIIAPUIAH X = YCTYH Matpuuanu tonamu3. bepunran (1)
Xn

TeHrIamanap cuctemacuan AX =B kypunummna ndoganam mymkud. Jlemax

(1)am  AX =B xypunummaa udoganai MyMKAH SKaH.
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Ougn AX =B Hu Al ra xymaittupcak A7-A-X =ATB  6ymb
EX =X =A"B Tenrnmk E-6upimk MaTprIa xoccacura Kypa OakapHiiaj.

Jemak X —mMaTpUIiaHU TOIHII YYyH A'B KYPUHHUILINAIATA KyTTAaUTMaHU TOTUIIT

Kepak Oyajiu.

X
X Marpuna Tommica JeMak HoMmabiaymiap X =| X, JaH TONWJIAAHN.
X3
Kentupunran muconnapnaa kypcatamus. Tanaba ydyH ycCyJulapHU TaKKOCITAII
Ba aBoOjap Oup Xuia OYVIMIIMHM KYpcaTHIl MakKcaauja OKOpUIArd ycysaa

€YUJITaH MHCOJIHM MaTpPUIAIN yCYyJIIa €UUIIa KypcaTaMu3

X+2y+z2=1
Mucoin. <2x+y+z=-1
X+3y+z=2
1 21
Euum: A=|2 1 1| wMarpuna ieTepMHHAHTHHU TOIIAMHM3.
1 31
1 2
detA=2 1 =1+#0 JeMak A MaTpuiia Maxcyc smac ’kas.Jlemak, A
1 3

matpuna yayH Al Tteckapm marpuna masxyn. A7l Hu Tomamus.

A An Ay -2 1 1
A, Ap Ap|=|-1 0 1 rormmnagu.byrma A

Az Pz Agg 5 -1 -3

nerepMuHaHT det A HUHT aJireOpauK TYIAUPYBYUIAPHIUD.

1

At=—=_
det A

1 21 -2 1 1
Hemak A=|2 1 1|06yrranga At=|-1 0 1 oynaau.
1 31 5 -1 -3
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DHIN X=A"1.B KynaiTMaHu TOIIAMU3.

-2 1 1 1
X=A1.B=|-1 0 1||-1|= KymaitMa MaBxya, dyHKd A Hu
5 -1 -3)(2
ycTyrnapu 3 ra , B Hu carpmapu 3 ta ./lemMak mMarpunanapHu KyNaWTHPHII

MyMKHUH. Tonamus.

-1 x=-1
X=1]. by ycryn matpunianan Yy =1 tommmagu.  JKasoO: (-1,1,0)
0 z=0

Arap my cucremanu Kpamep ycynuma edumura Kapacak MaTpuiia ycyiauja
eunM OwiaH OWMp XM SKaH.DHIW OomIka ycyiaa edcak xam cucrema (-1,1,0)

’KaBOOTa dra SKaHJIUTMHU KYPHUII MyMKHH.

2.2. YH3HKJIU TEHIJIaMaJiap CUCTEMACHUHU €YU IIHU

JIOMUXAJIAI TUPHULLI.

By maB3ynu TeHriiamasap cucremacuu Kopaan I'ayce ycynuaa equin
MHCOJIHIA KypcaTamMu3. ABBaJITM MaB3yliapAaH Ou3ra MablyMKd YHU3UKIA
TEHIJlaMajap CHCTEMacHHU eduinga Oup Heda ycymiap Mamxyad. Kymnianaxn
ypHura Kywum, (Oeiruiar), KETMa KET HOMAbJIYMJIAPHU WYKOTHIII
(Taycc) ycynu ypranwiran.bupok TeHrnamanap cucteMacuaa HoMabiymiap
coHu ommO Oopran capu Oy ycyulapaa euuin kyna Kudumnmamaau.[Ilyausr
YU4yH TEHIJIaMajlap CUCTEMAacHMHU JETEPMHHAHT Ba MaTpHIlajiapra acocyianu0
CUUILITHUHT TYpPJIM XWJI €YUl YCYJUIApUHU YPTraHuIl camapaiu Oynaau.

Kyiinna 4u3MKIM TEHrjaMajlap CHCTEMAacMHHM MaTpulajapra TasHraH XoJjja
eduinra ouja ycysuiapHu ypranamus.by ycymmapman Oupu Kopnman —Iaycc

ycynu (6ab3an XKopaan ycynu 1e6 Xam atanaju.)

37



(1)Yum3ukiu TeHTIaManap CHUCTEMAaCHHHHI AacOCHH MaTpullack A HUHT

panru  r<n gpHu rangA=r<n Oyau0 y Xojga YHra KeITHUpPWJITaH

ay ap ... A, b

dy, ay ... Ay b
Marpuniacu B =

anl an2 e a-nn bm

HU 3JIEMEHTIIap alIMAIITUpUILIIap E€paamMuaa

1 aiz .. am by
0O 1 .. a,, b

- - MaTpPHIA XOCHI KHIHHAIH.
0 0 .. 0 b

B- marpuna Kylnaaru CUCTeMaHUHT

X2 +gX3 +...+ aann — 2

Kenralitupunran wmatpunacuaup.by cucrema (1) ra >HOIM SKBEBaJEHT
Oynaau.Arap b_152 ...bn coHJIapAaH OupopTacu HoiijaH dapkiau OVica,
y xonzga (1) cucrema Oupranukaa Oymamu Ba (1*) cucremana Xq,Xo,...,Xp.., Xy,
JapHU KETMa-KeT TOMMII MyMKHH.Arap =N Oyica, y Xoija cHcTeMa AroHa
eunmra sra Oymanu.
(2% +3X, +11X5 + 5%, =2

Xg + Xy +5X3 +2X%, =1
1- Mucomn. §3%; +3X, +9X3 +5X, =2
2%y + Xy +3X5 + 2X4 =3

X + Xy +3X3 +4X, =-5
cucremanu JKopnan-I'aycc  ycynu Owian Oupranukiaa €ku Oupraiukia

OMAaCJIMI'MHU aHUKJIaHT .
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Arap cucrema Oupramukna Oynaca yHU SUUHT Kpanekep-Kanenu
TeopeMacusaru rangA=rangB,r =n 0¥yica, cucrema siroHa edyWumra osra
oynanu.

Eunmi: bepunran cucreManaH KeHraWTUpWIraH MaTpuila Ty3aMH3 Ba yHIa

3JIEMEHTAap AJIMAIITHPUII Oa’kapaMus.

2 3 11 5 2 11 5 2 1 1 1 5 2 1
11 5 2 1 11 3 4 -3 0O 0 -2 2 -4
B=(3 3 9 5 -2|=|2 3 11 5 2 =1 o1 1 1 O0}.=
2 1 3 2 -3 21 3 2 -3 2 0O -1 -7 -2 -5
11 3 4 -3 33 9 5 -2 0O 0 -6 -1 -5
11 5 1 1 15 1 115 2 1
01 1 0 011 0 011 1 O
coo01 -1 2|=s001 -1 2001 -1 2
o0 o0 -7 7 0 00 1 -1 0 00 1 -1
0 0 -6 -1 -5 0 00 -7 7 0 00 O O

JJaH KyWHWJIard CUCTEMAaHU €3UII MYMKHH:

Xg + Xy +9Xg + 2%, =1
X4:_1

Oy cucrema OepuiraH cucrtemara SKkBUBaJIeHT. CucTemaznaH NIacTIaH HKOpHUra
Kapab KeTMa-KeT HOMabJIyMiap aHUKJIaHaIu:

X =-1

X3=2+X%X,=2-1=1

Xo =—X3 =X, =-1+1=0

X =1-X, —5X3 —2X, =1-5+2=-2

Hemax WIIAU3Iap TONWIAH. [lynnait KHUITNO cucremMa

X =—2,X, =0,X3=1,X, =1 eunmra sra.
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XaBobnapHu TYFpUIMTHHY TeKIUpHUO Kypunaau. bynaan cucrema oupranukia
Ba €YUM SITOHA SKAHJIUTU KEIUO YMKaIH.
4. YM3MKJIM TEHIJIaMaJIap CUCTeMacH épaaMuaa MKTHCOAUH MacaJlaJJapHu
CYMILIL

MaremaTukaHUHT TaA0UKH cu(daTuAa YU3UKIU TEHIIaMalap CHCTEMacUHU
KypcaTuil MyMKHH. JKyMiagaH 4M3MKIM TEHIJamaiap CUCTeMacu épaamuia
TYFPU YM3UKHUHT Oypyak KOA(HUIICHTH TEHTJIAMACHHU UKTUCOIUETTa TaJOUKH
KarTa. MabllyMKH, YU3UKJIM TEHIJIaMajap CUCTEMAaCHHUHI Xap Oupu anoxuja
Oup TYrpu uM3MKHM uUoAanaiau. TeHriamanap CHUCTEMacu edyuMra »sra
OYIUIIM CUCTEMaHUHI Oupranukaa OynummM €xku Oupranukaa OyIMaciauru
ounan 00fIuK. by MyaMMOHM FOKOpUJAry caBojuiap/a Kapad YMKAMK Ba TaXJIUI
KWIIUK. Arap cucTeMa coJiia X0 YYyH KK HOMAabJIyMJId OUTTa TEHIJIaMaJlaH

ubopar Oyica, Oy TeHriamanu Yy=KkX+b  kypunummna mnponanabd ,yHuHT

UKTHCOJUIN Macajanapra Taa0uruHu Kapad kypamu3s.by Tenrnamanap o Oypuak
yTkup Oyica, K >0 O6wian ycub Oopaau., o yT™mac Oypuak Oynranma K <O
OYO TYFpU YM3UK X HUHT YCUIIIM OWJIaH KaMaroBYU OYJaJiu.

Muconl. bo3opaa pako6arbapom MaxcyJIoT COTHIMOKIA. MaXxCyJIOTHUHT
Hapxu y3rapmac P ra TeHr OyncuH.MaxcynoT COHMHM X, KYHJUK TYIIyM Y
OY7ncuH . y Ba X opacujard OOFJIaHUIITHU TOIIWHT.

Eunmi. Maxcynot kaH4a Kym coTwiica TymyM IryH4a kyn O6ymamu. [llynunr
V4yH TYyIIYM OWJIaH MaxcCyjaoT COHM Oopacuja KyWujarud 4u3uKId OOFJIaHMIII
MaBxkya. Y =PX

Mucon.2 ABTOPEMOHT KOpXOHacuaaru xkuxosaapHunr Hapxu 476000 cywm,
xap vwiarn amoptuzanus douau 26000 cymHM Tamkuia Kuitaau.)Kuxosmiap
0axXOCUHHUHT BaKT OUPIUTH OWIaH OOFIAHUIITMHU TOTIUHT.

Eunm. y  Ouiad sxuxo3napHu OenruiaiiMus, X Husuiap e oJicak, y Xoiaa

oornanum Y =476000 —26000x kypunummaa Oynaau . by TeHriamanax

Ou3ra Kepaxkiau OyJaraH UKTUCOJAUN MabJIyMOTIIap OJIUHAJIN.
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OHIM  ypraHuirad MaTEpPUAIHA  Y3JNAIITUPUII  JAPAXKACUHU  aHUKJIALI

MakKca/iiJla Ha30paT CaBOJIApUHU OeNTHIIaiMHU3.

| Dcra onum Ba XoTHpaaa TUKJIAN Y3JAIITHPUII JapaKACUHAATH
caBoJuiap.

1. Un3ukiim TeHrnamanap cucreMacuiu ['aycc ycynu OuiiaH €YUIIHUHT KaHAai
xycycustiap 6op? TYFpu kaBOOHU KYPCATHHT.
A) 3Ta xycycusatu 0op.
1) Unsukiau TeHrIamalap CHUCTEeMacd HOMAabIymylap COHH Ba TCHIJIaMayap
COHMTa TEHT OYJIUIIN JO3UM.
2) Homabiymiap TeHIiamanap CUCTEMacu/IaH KaM OYJIMIIIHN.
3) Kpamep dopmynacunau kymnamaa. det A=0 OyiauIm J03uM.
B) 1) Cucrema Oupranukaa Ba aHuk Oyinca (det A=0) y xonma sroHa edum
OYIUIIN MyMKHH.
2) Cucrema Oupraiukia Ba aHMKMac OYyiica, MKKMTa aWHAH TEHr OyiaraH
TeHrmama xocwn Oymaam. CucreMaza MaBXyJd —TEHIJIaMamap COHH
HOMabJIymyIap coHuaan 1 Ta kam OYnu0 Komaau.
3) Cucrema Oupranukia Oynmaca, y Xoinga Oupop Kagamaa WyKojaéTran
HOMabJIyM OwiaH Ouprainukaa OynaraH Oapua HOMabJIymiaap XaMm HYKoJIaawu.
VHT ToMOHza 3ca HONAAH (hapKiIH 0307 Xa KONAIH.
C) l'aycc ycynu HOMabIyMJIapHM  KETMa-KeT HYKOTHII YCYJIU OwtaH
TEHTJIaMaTap CUCTEeMAaCUHU SUHIIIAHP.
D) Cucremanaru det A= det B 6y 3apyp.
2. Tenrnmamanmap CHCTEMAacCHMHM €UHWIIAA MaTpWlla PAaHTMHUA aHHWKJIANl Hera
Kepak?
A) Homabiiymnap COHMHU aHUKJIAII YYYH
B) Tenrmamanap cucreMacuHu Oupranukaa €Ekd OWprajukia SMaCIUTHHH
aHUKJIAII YYyH

C) KenraiTupuiran MaTpUIlaHU TOIHUII YYYH.
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D) Tenrnamanap cucTeMacUHU €YMMHHH TOIWIIIA MaTPHUIAa PAHTUHU AJIOKACH

WVYK.

Il.  PenpoaykTus y3iamrupuin Japaskacuaard caBojuiap.
1)Uu3ukiu TeHraMajgap CHCTEMACHHHU CUUINJA MaTpULAIM yCyJl  KaHaad
xoJmapaa Kymutanwiaau.? TYFpu ;kaBOOHM KYpPCaTHHT.

A) Xap kaHmail yI4oBIM MaTUpIla YUYyH, MaTpHIla dJIEMEHTH KYJUIall OpKajau
YHU €UUMHHHA MaBXYJJIMTUHUA KYPCATUII MyMKHH.
B) TeHrnamamap cuCTEMacHMHM €UUINJA MaTpUlalap YCYJIUHU KYJUJIAITHU
anoxujaa xoyuiapu (€Ku mapTiapy ) Myk.
C) Cucrema maTpunacu - A yuyH KeHrautupwirad B marpuia maBxyn Oyaumm
3apyp.
D) Uusukiu TeHrJIaMajgap CHCTEMacH YYyH  HOMabIymyiap COHH N
CHUCTEeMaJiaru TEHIrjamMajap COHM M ra TeHr OYJuWIIU 3apyp.
E) det A=0 OVuiumm j103uM.
2. Uu3uKJIM TeHraaMaaap CUCTEMACHHU €UUIIHUHT MaTpULAIN YCYJIU KaHaai
aMaJira OIMUPUIAIN?
A) (1) cuctemaga Mm=n Oyaran xon yuyH 1) A maTpuiia Ty3uaaau.
2) det A= 0 skaHIUTH TEKIMMPWIAAA. I'HHI MaTpUIla MaxcycMmac OYITUINHT JIO3UM
3) A matpuna yuyn Al Teckapu MaTpuia TonmMIamy.
4) (1) cucremanan X Ba B marpunianap HoMabiaymiap Ba 030] XaJjap/aH
TY3UJIaIu.
5) (1) nan AX =B wmarpunanu udoaa Ty3uIaam.
6) AX =B nan AIAX = AB Tonuiaaau Ba yaaan EX =X = A'B TONIUJIHO,
cyHrpa X —yCTyH MaTpula TOIWIAIN.
7) X MaTpuIiaaH kaBo0 KypcaTHIIAIH.
B) A Ba B nan rangA =rangB anukianany Ba »aBoO E3uiaau.
C) (1) yn3uK/IM TEHTJIaMaJlap CUCTEMAaCHHU MaTPUIIAJI yCYJl OMIIaH euuo
Oynmaiinu, uyHku xap goum det A=0 Oymamgu.
D) um3ukium TeHnIaManap cucremacunu gakat Kpamep dopmyacura
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acocJlaHuO equIIaau.

3. KauoHn TeHrnamanap curemacu sirona eaumra sra 6ymaau? TYrpu xaBoOHH
KYpCaTUHT

A) det A=0, det A= 0 6ynranna.

B) det A=detB=0 6¥ynranna.

C) Arap HOMabJIymiap COHU- N, MaTpUIla paHru-I ra TeHr OyinraHuaa

D) rangA=2,rangB =3 O¥yiranuma cuctemMa WiIAW3U 1Ta TEHT.
E) Arap det A=0,rangA =rangB,n=r G¥nca eunmu siroHa OYyaam.

4. Ynsukiu TeHriamanap cucremacunu XKopaan-I'ayce ycynu Owiad eduiijia
KaHaai maptiap Kymuianwiaau? TYFpu 5kaBOOHU KYPCATHHT.

A) xenraiitupwiradn B marpuna, panru spHu rangB =0 Oymumm.
B) rangA = rangB Gaxxapuiranaa
C) r =rangA,rangB =n, 6ynu6 r<n Oyaranaa

D) det A=detB oOynrannma

11 TlpoaykTuB Y3JalITHPUIN Japa)KacUAaru caBoJLiap

1.Un3uknm TeHriaaMaliap CUCTEMacu

Xo + X3+ X4 =3 Oepuiral cuctemMaaan A Ba B maTpurnanap panrunu

X1+X2:2

TOIIUHI.

A) rangA=0,rangB =2

B) rangA=2,rangB =-5

C) rangA=2,rangB =2

D) rangA=-3,rangB =2

2.Uu3uKIM TEeHrjamanap CHUCTeMacH edyuMmiapu Kypcatuirad. TYFpu kaBoOHU

KYpPCAaTHHT.

A) rangA =rangB=2 2<n=4,n—r=2 kypa Oepwirad cucTeMaaaH
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cucTteMara KCEJITHUpUIadu. BYHI[aH 2Ca 6y CUCTEMA UCKCHU3

{x1+2x2 +X3+X, =5
KYII €4MMIa STalIUTH KeJINO YHUKaIH.

B) Cuctemanu ednMiiapy MaBXyJIUTHHUHT MaTpHUIla PAaHTUHU TOTHINTA aJOKacH
WVK.

C) dakar rangB Ttonuica O6Ynau.

D) XKopnan —T"aycc ycynu OuaaHCUCTEMaHUHT €YMMUHU aHUKJIA0 OYIMaiiin.

3. IOxaM Tammb Kenmum ydyyH WMKKH XWJI TPaHCHOPT TypJapuma (oimaaaHull

UMKOHUSATH O0p.Yiap MOC paBHIJa  KylHJard 4YW3UKIUM TEHIVIaMaJlapHU

KaHOAaTJIaHTHUPpAaaH.

y; =100 + 40x, y, =200 + 20X

byryn x- macoga ( 100 xkm xmcobmpa ) Yi,Y, 3ca TpaHCHOPT Japra capgiail
xapaxatinapunu owinupanu. Kaiicu Ttpancnoptaa doiiganaHumn ap30H Tymaan?
Macananu eduHr Ba TYFpu kaBOOHU KYPCATHHT.

A) UkkuHYM TpaHCTIPOTAaH (poijanaHuII ap30H.

B) bupunuu tpancnopTaan ¢oiifagaHuIl ap30H

C) Xap ukkana TpaHcnoptaaH (oiasaHuI ap30H

D) 500 xm raua Oupunun , 500 kM OopTHK OYnraH macodaja K TalluIl UKKUHYN

TpaHCHIOPT/a ap30H Oy au.

VI HMxkoaui y3jJaluTHPHUII JapasacuJard caBojuiap.

1. V4 xwmin TpaHcnopT OWJIaH FOK TAIUIIT XapaskaTh
y; =100 + 50X, y, =150 + 25x, y = 200 + 16% X TeHIJIama OujiaH aHUKJIAHATU.X

BakT, 200km raua Ba 600kM maH opTUK Macoa ydyH Kaiich TpaHCIOPTIIaH
dornananum Gonanu IKaHIUTUHA KYPCATHHT .
2. bemra Typnu TpaHcmopTiap OWIaH IOK TAIlIMIIl XapakKaTh

y; =100 + 75X, y, = 200 + 50x, y; =300 + 25X

' Ya =350+16§x, Y5 =50 +100x
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Tenrnamanap Ounan xucoOmanaau.0ynna x-macoda 100xkMm xucodbunaa ,

Y1, Y2, Y3, Ya Y5 Xapaxariuap cymnapaa xucobmananu. Kangai macodana Ba KaH4a

TpaHcTopTaa (oiagaHuII ap30H OYIaam.
Ty¥pu kaBOOHU KYpCATHHT.
A) XamMma TpaHcnopTiap/a
B) OupuHYM Ba yYMHYM TpaHCHIOPTAA
C) OMpUHYM,MKKUHYY Ba YYUHYH TPaHCIIOPTIapAa

D) OupuHYM Ba HKKUHYH TPAHCIIOPT/A.

Amayuii mamryJior ( 4-coar )
Mag3y: MarpuuaJjap Ba yjaap ycruaa amajuiap. Tenriamanap cucreMacMHu

€YMIITra TATOMKH.

YKUTYBYMHHHT MaKcaan: YH3HKIM TEHTIaMaIap CUCTEMACHHN SUNIIa
MaTpuianapAad gpoigananumra ypraTuul.

Tanadauuur yKyB Basudanapu(makcaaiapu):
1.3 Marpuia s1aeMeHTIapu yeTuaa dJIEeMEHTap alIMalITHPUIIUIAPHA Oakapa .
1.4 Marpuna épaaMua YU3UKIW TEHTJIaMallap CUCTEMACHUHU €4HIll YCYJUTAPUHA
onaau.

Myommosap: Martpunanap Ty3ull; MaTpULIAJIAp YCTUAA amajuiap

OaxapuI;MaTpUIAIAPHU YU3UKJIM TEHTJIaMallap CUCTEMAaCHHU UM KYIIall.

Japcaa Kyiiugaru MucoJIap MIaHAu:

2 47
1-mucon A=|2 5 9| 6Gepuiran 6ynca A’ -Hu Tommu
060
220
Euniu. YcryHnnapu Ouiian caTpiiapuHu alMaliTupaMus AT =|4 5 6| xocun
790

Oynasu.
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Hagp6aTaa kyiiugarn MmucoJuiap eunjaau: [6],

2-§, 38-punkt, Ne 3, 5.

1 -2 3 4
2-mucoa A=2 -5 4 3 MaTpHUILa PAHTUHUA TOITAHT
3 -9 3 2
-2 3
Eunnr. FANQA =2 aysxn M, = £ 4 #0

Hag6aTaa kyiingaru mucosuiap eamiaanau: [6], 6-§, 41- mynkr, Ne 2, 5; 43-

myHKT, Ne 3, 5.
1 6 -2 4
3-mmcon 1-mucon A=|2 -4 Ba B=|3 7 MaTpulaliapu
-3 9 g 11
AJIEMEHTIIapU YCTU/Ia KYIITUII Ba alMPUII aMajsIapHU Oa’KapuHT
~1 10 3 5
com A+B=| 5 3| A—_B=|—-1 -—11
5 20 —-11 -2

Hap6arna kyinaarn Mucosiap eumnanu: [6], 6-§, 39-nmynkr, Ne 1, 2, 40-

nyHKT, Ne 1, 2, 3.

3 4
1 3 -1
4-mucoa. A= BaB=|-2 -3 C = A-B Tomuar
4 -5 8 1 5
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Euwt.

3 4
1 3 -
C=A-B= 1-2 =3|=
4 -5 8
-1 5

:(1-3+3-(— 2)+(—1)(—1)1-4+3-(—3)+(—1)-5j: (—2 —10)

4-3+(-5)-2)+8(-6)4-4+(-5)-3)+8-5) (14 111

Hag0ataa Kyiuaaru MUCOJLJIAP eYHIAAM:
[6], 6-§, 38-mynkT, Ne 2, 6, 7; 39- mynkT, Ne 3, 4, 5; 40- nyukr, Ne 4, 5, 6; 41-
nyHKT, Ne 1, 3,4, 6; 43- nynkr, Ne 1, 2, 4, 6.

4% —9X, +5%3 =1

S5-MmucoI. 7% —4X, + X3 =11 cucremann Xopnpan-I'aycc ycynu Ounan
3X; + 95X, —4X3 =5

CUMHT.

Eunm.

XKopnan-'aycc ycynu OunaH eduil y4yyH CHUCTEMaHU OWprajvkna Eku

OMpragukaa SMacIUTMHU aHUKIaiMU3.

Arap cucrema Oupranukna Oyinca yHU €YUHT Kpanekep-Kamnemn

Teopemacunara rangA=rangB,r =n 0ynca, cuctema sroHa edyMMmra odra
oynmanm.

Hago6aTna kyiiuaarun mucosuiap eunnaam: [8], 4-§, Ne 1, 2, 5,6,7

VYiira Basuda:

47



[6], 6-§, 38-tiynKkT, Ne 10, 12, 13; 15- myHkT, Ne 5, 7,9; 40- nynkr, Ne 7, 8, 9;
41- nyHkT, Ne 1, 3, 4, 6; 43- nysakr, Ne 1, 2, 4, 6. MUCOJUTApHU €UUIII

MycTakui uuuiap.
1.TMMU papcuga:a)AxaaeMuK rypyx Y4yH YMyMHil TONIIHPHK,
1 MUKpOTYpyX y4yH YMyMHH TONIINPHK..BEpUran TeHr1aMaH! €UnHT.
Xq +5X, —6X3 =-15
3X; + Xy +4X3 =13
2X; —3Xy + X3 =9
2 MUKpOTYypyX YYyH YMYMHUH TONIIMPHUK.. bepuiran TEHIIIAMaH! €YUHT .
4% —9X, +5%3 =1
X —4X, + X3 =11
3X; +5X, —4X3 =5
3.MHKpPOTr'ypyX y4yH YMYMHUI TONIIMPUK.. bepuiran TeHrnamaHu e4uHr
X; +2X, +3%X3 =0
2X; — Xy — X3 =0
2% — 3%y + X3 =0
4 MUKpPOTYpYX YUyH YMyMHUH TONIIMPUK. bepunran TeHraamaHu e4uHT.
2X; — X9 +4X%3 =0
X% —5%Xy +3X3=0..
S5X; —4X; — X3 =0
b) Kuuuk rypyxuap y4yyH BasudaJjap:

1-KHYHMK rypyX Y4yH TONIIHMPHUK,.

A) Kyunu Tanaba yuyH. JleTepMUHTHU XHCOOIaHT.

2 0 -1 3
6 3 -9 0
0 2 -1 3
4 2 0 6

B) Vpraua tanaba ydyH TONIIMPHK.

48



MarprunaiapHu KyHaunTUPHHT . ..

2 8 -5
3 5 -6
B=-3 -1 0 |
A= 2 4 3|,
4 5 -3
-3 1 1 _ _
1=3,]=3

C) Kyucus Tanaba yayH TOMIIIUPUK,.

TCHI‘J'IaMaJIap CHUCTCMACHHHN CUHHT.

2% +3Xy —4X3 =-16
3X1 - 2X2 - 5X3 = —8

2-KMYHUK IypyX YUYYH TONIINPHK.

A) Kyunu tanaba yuyH. JIeTepMUHTHH XHUCOOJIAHT.

2 7 2 1
11 -1 0
34 0 2
0 5 -1 -3

B) Vpraua Tana6a y4yH TONIIUPUK.

Marpunanapau KyIauTUPUHT .

2 1 -1 [3 6 0
A=|2 -1 1|B=|2 4 -6

1 0 1 1 -2 3
i=4,j=1

C) Kyucus Tanaba ydyH TONIIUPUK.
Tenrnamanap cucTeMacMHU €UUHT.
2X; — X9 — X3 =4
3X1 - 2X2 - 4X3 :1
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3- KHYUK I'ypyX Y4yH TONIIMPHUK,.

A). Kyunu Tana6a yuyH. JleTepMUHTHU XHUCOOIAHT.

4 -5 -1 -5
-3 2 8 -2
5 3 1 3
~2 4 -6 8

B) Vpraua Tanaba y4yH TONIIUPUK.
Marpunanapau KyIauTUPUHT .

6 1 11 3 0 1
A=l 9 2 5|B=[0 2 7

0 3 7 1 -3 2
i=1j=3

C) Kyucus Tanaba yayH TOMIIHUPUK.

TeHrnamanap CUCTEMaCUHU €UUHT.

2X1—3X2 +2X3 :5
5% + X, —5X3 =9

4- KHYMK TYPYX Y4YYH TONIIHPUK,.

A) Kyunu tanaba yuyH. JleTepMUHTHH XUCOOJIAHT.

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

B) Vpraua Tama6a ydyH TOMNIIMPHUK.
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MarprunanapHu KyHauTUPHUHT .

3 12 0 -1 2
A=|-1 0 2[B=[2 1 1

1 21 3 7 1
i=2,j=4

C) Kyucus Tanaba yayH TOMIIIUPUK,.
Tenrnamanap CUCTEMaCHHU €4HHT.
3% + Xy +2X%3 =0
2Xl - 3X2 + 5X3 = O

KamoaBuil TabJIUM YYYH MaB3y . TpancnopT Macaiacu.

Anaduéraap:
1. I".Faiimuazapos .C.Kocumon .O.FalimaazapoB “Ukrucoauéraa maremaTtuka’
T-“dan Ba Texnonorus’”, 2008 iwn, 53-57 6etnap,
2. Hacputouno F, A6nypanmoB M. “Uxtucomunnap yuyH maremaruka”, T-
V3MYV, 2003.15-22 Gernap.
3. Fodypor M. Ba Gomkanap. Mkrucoauii-matremMaTuk ycyiap Ba MojeUiap,
T-TINY,2001, 58-62 Getnap.
4. KOcynoBa A. Marematuk moaemtamtupuil, T-“Suru acp aBmoaun,2001.16-

49 Germap.
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Mag3y 0yiinua TanadaJapHUHT HHAYBHAYAJ OMJIMMJIAPUHUA CMHA0 KYpPHII

Y4YH Ha3opat caBoJLIapH.

TanaGanap KenTUpWITaH CcaBOUIAp acocHaa  YKyB MaTepHaliapuaa

KypcaTuiral afabuériiapiad nporpaMMaIalITUPUITaH YKYB METOIHM acoCHIa

Ma3MYHHMHH KaliTa Ty3aJaujap Ba MYCTaKWI ypraHaauiap.

1.
2.

2- TapTUOIM JETEPMUHAHT KaHAall OeNruiaaHaayd Ba y HUMara TEHT?

3- TapTHOIH JETepMUHAHT KaHAal OenruiaHagu Ba y KaHJal
xucooOanaau’?

JleTepMUHAHTHUHT XOCcallapyu HUMaJIapJiadH uoopart?

Ynsukim TEHrjJaMajaap CUCTEMAaCHUHUHI JIETePMHHAHTU Je0 Humara
anuTmwiaau’?

Uu3ukiau TEeHIJIaMalap CHUCTeMacu KauyoH SiroOHa edyumra sra O0ynanu?
Uusukay TeHIJamMalap CHUCTeMacd SroHa eduMmra 3ra OYIumM KaHaai

TOIMJIaIn?

. Kpamep dhopmynanapu Humanan nbopat?
8.
9.

Marpuna n1e6 Humara antuiiaau?

MatpunasvHr YI40BM HUMA Ba 'y KaHAal €3wiaan?

10.KBaapar matpuiia 1e0 KaHjaai mMaTpuiara antuiaaan?

11.MaTpuiaauHT JeTepMUHAHTH HUMA?

12.Maxcyc Ba Maxcycmac MaTpuIiajgap KaHaai matpumanap?

13./lnoranan mMarpuinia Aed6 HUMara anTuiIaau?

14.bupnuk Matpuna 1e0 KaHaail matpuiara autuiaau?

15.TpancnioHupianrad MaTpuia 1ed Humara auTuiaagu?

16.Kannaii matpunianap TeHr 6ymaanu?

17.KenraiiTupuiarad MaTpuiia KaHaam Ty3uinaamn?

18.Matpumnanap iuruHIMCcH HUMa?

19.Matpurnaiiapau CoHra KynauTupHIn KaHmaai 0ymamn?

20.Kanpaait MmaTpunanapHi KymauTUpUII MyMKHH?

21 .Marpunanap KaHaai Kynmantupuiaaau?

22.Teckapu Matpuiia 1e0 KaHaall MaTpuiiara antuaaam’?
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23.Marpunanusr K- TapTiuOiaun MUHOPH HAUMAara TeHr?

24 MaTpullaHUHT paHTd HUMa?

25.20neMeHTap aaMalTupuiUIiap 1ed Kanaa amannapra anTuiaan?

26.TeHrmamanap CUCTEMAaCHHUHT MaTpULIATK €3yBU KaHaai Oymamn?

27.Yu3uKJId TeHIJIaMa JIeraH/ia KaHaail TeHrjaaMaHu TyuryHacus?

28.Uu3uKjin  TEHIJIaMajap CUCTeMacu JeraHjia KaHJal TeHrjamanap
CUCTEMACUHU TYIIyHacHU3?

29.bup SKMHCIM TEHIVIaMallap CHUCTEMacd JeraHjaa KaHAail TeHriamasiap
CHUCTEMACHHU TylIyHacu3?

30.bup okmHCIM OynMaraH TEHTJaManap CHUCTEMAacH JeraHia KaHJai
CUCTEMaHU TylTyHacHu3?

31.Yu3uKji TeHTJIamMaap CUCTeMacHIaH MaTpyIla KaHIail Ty3uaau?

32.Tenrnamanap cucTeMacu MaTpuiaiap pjaaMuaa Kauaanm equiaam’?

33.Teckapu MaTpuia KaH1ail TOTHIIATHU?

34.Kanpmaii TeHrIamanap CucTeMacu Oupraaukaa Jaeinany’

35.Kponekep-Kanennu TeopeMaciHUHT IAapTH HUMaAaH noopat?

36.Tenrmamanap cucTeMacu KaHJai mapTaa srOHa e4umra sra Oymamn?

37.Kanpgait matpuiiara KeHralTUpWITaH MaTpulia aeinnanm?

38.bup xxuHcau cuctema n1ed KaHaal cuctemara anTuiagu?

39.bup xuHCIM cUcTeMa KaHaal Xoj1a oupranukaa oymaau?

40.bup xuHCIM cucTeMa HOJAAH (apKiu edyuMmra dra OVIHINM YYyH KaHzau
mapT Oaxapuiauim Kepak?

41.bup )KUHCIU cUcTEMa HOJIaH (apKiIu euruMra 3ra OyJInInd MyMKUHMHU?

42. bup *KuHCIM cUCTeMa KaHJai XoJja HoJijgaH GapKiau edumra 3ra Oyiuimm
MYMKHH?

43.bup XKUHCIM CHUCTEMaHUHT JCTEPMHHAHTH HOJTAa TEHr OYJca, y HOJIaH
dapkiau eunmra sra Oymaaumu?

44 Tenrnamanap CHCTEMAaCHMHM YpTa MakTad KypCHUJIaH  CUUIIHHU KaHaau

ycyJulapuHu Ounacus ?
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45. Tenrnamanap CHUCTEMAaCHHUHT €UUIMTHUHT [aycc yCynum MOXUSATHHU
TYLIYHTUPUHT?

46.CucreMa Oupranvkia Ba aHukMac 0ysica yHu ['aycc ycynuia KaHaai equii
MYMKHH?

47.Cucrema bupranukia 6yiamaca,yuu ['ayce ycynuaa Kanaai equin MyMKUH?

48.Um3uxkynu  TeHrnamanap cucreMacu JKoppan-l'aycc ycynupma KaHpgait
euriagu’?

49.Tenrnamanap cucremacunu JKopnan-I'aycc ycynuaa €4HIIHUHT caMapaiu
DKAHJINTUHU KypPCATHUHT?

50.Ym3uknmyu TeHTJamManap CHCTEMAacHHH WKTHCOAMM MacalalapHU EYHIITa

TaJlOMKUHU KYPCATHUHT?

Mag3y yuyH (oHIaJJaHUITaH agaduéTaap pyinxaru.
1.E V.CoaroB Omwuii marematuka ,1 2,3 xmin. T, VKHTquH 1992 #
2. T.)Kypaes Ba Gomkanap .Omuit Mmatemartnka acocnapu T, V36ekncron,1998
150%0)1
3. IL.LE. Jlanko Ba Oomkanap . Beiciras MaTemMaTrka B ypaKHEHUSIX U 3aadax.
M, «Bbicmias mkona» 1979 r
4. X.P.JlarunoB Ba Oomikayiap. AHAJIUTHK T€OMETPHS Ba YM3HUKIH anraeOpagan
Macananap ey 6yiinua kyananma. T, @an, 19991
5. A.b.bermar, M.{. fAxy6oB UkTucomumnap yuyH maremaruka.Camapkanmi,
20031
6. I'.Faitmuazapos .C.Kocumosn .O.FaiimuazapoB “Mkrucoauérna marematuka’
T-“dan Ba rexnomorus’”, 2008 wwmn, 53-57 6eTnap,
7. 4.9 Mup3aes, Onuii MaTeMaTnKa. YKyB yciayouit Mmaxmya, I'ymmcton, 2008it
8. X.P. Jlatrunos, ®@.Y. Hocupos, III.N. ToxueB «AHUIUTUK T€OMETPUS Ba

YU3HKJIH alreOpajaH Macananap equin oyiinda Kymuianmay 1999 i.
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PeviTudar nnuianma

Ne baxoaaw typu bana Kamn
1 | Mabpy3a napcuaa ¢aoanuru 1 1
2 |AMaauii  MamryJaoTr — Jaapcuiaa 2 1
daouaauru .
3 | TMH a) aapcuaa 2x1,5 3
TONMIIMPUKJIAPHU Oazkapuil
B) KHYHK rypyxJjapaaru
TONMIMPUKJIAPUHHA OaKAPUIITH
5 | Vii Ba3udacu 2x1.5 3
Kamn 8
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3. XyJsoca Ba Takaudiap

YUu3uK/IM TEeHIJIAaMAJIap CHUCTEMACHMHHU €YHUINAA WHHOBALMOH EHIAIIYB
MaB3ycHujiaru OUTHUPYB MallakaBUil WINHU Oakapull >kapaéHuja Yypra MakTad
anredpa Kypcura owuj, ypra Ba ypTa Maxcyc VKyB lopTiapuja anrebpa Ba
MaTeMaTUK aHajdu3 acociapu Kypcura ou, Onnil YKyB IOPTJIapH HOMATEMATHK
WyHamunuiapaa onauii MaremaTuka (GaHUHM YKYB Ma3MyHH Ba YHHM YKUTHII
yCyJUlapy TaxJuil KWIMHAK. MareMmaTuka YKUTUIN[A aHbaHABUW EHAANIYBIArU
KaMUYUJIMKIIAp, UHTep(]AOoT yCylapHHu, TabJIUM KapaéHUa XaMKOPIUKIA TabIuM
ONIUII Ba JIOMUXajall METOAMHM KyJlaml OuiaH OOFJIMK MyamMMmojap YpraHuo
yukwiau. Iy Ounan Oupra onmii MaremaTuka (paHMHM VpraHumiga TabJIdM
*KapaHJIapUHU KOMIUIEKC JoWMxanam OwiaH OOFIMK MyaMMoJjap TaJKUKOT
STUIAM. BUTHpPYB ManakaBuid HWIMHUA Oaxapuil Kylujara Xxyjocajiapra oJju0
KEJIJIN:

1. Vpra MakTab anre6pa Kypcura oua YKyB MaTepHAalH eTapiinya XakMra 5Ta Ba
YKUTHUII METOJIUKACU COJJIa DKAHIIUTY, YKYB Ma3MyHH ACOCAH aHbAHABUM YKHUTHILI
METOJMKACUTa MOCIIWTH, Iy OujaH Oupra Oy martepuan uHTepdaon ycyuiapHU
KYJu1a0 ypraHumira MOCIallITHPUIMATraHIuTy aHUKJIaH/IH.

2. VkyB Marepuanmu KOOWIMATIH  YKYBYMJIAD YYyH MOCJAIITHPHIMATAH.
Hapciukinapaaru yKyB MaTepralv Ma3MyHHU I[I€Iaroruk TEXHOJOTHSUIAp acCOCHIa
ypraHdira Moc 5Mac. YKyB MaTepHAIMHM 3aMOHABHII TEXHOJOTMS acoCHAA
VpraHuil y4yH YHH KailTa CTpPYKTypajall, KylluM4a TONIIUPHUKIAD TY3HI,
JApCIIMKAard MaTepUalHU TypJid Aapa’kajard capoJuiap OwiaH OOMUTHIN JIO3UM
oynanu.

3. Vpra Ba ypTa Maxcyc YKyB IOpTIapH YKYB HapclIMKIapia Ba KylIaHMAanapaard
anreOpavik Marepuai IMeJaroruk TEeXHOJOorusjapra KyJjaml MOCHaliMaras.
bepwiran yKyB MaTepuaIMHu 3aMOHABHM TEXHOJIOTHUS aCOCUIA YPTaHUII YUyH YHU
KaliTa CTpyKTypajall, MaTepualiHd MAa3MyHHHHM KalTa Ty3WII Ba yHIra MOC
Yypranuun ycyJjgapyuHu TOMUII, Mabpy3a, aMaluii MallIFyJIoT, yira Ba3uda Ba aapc
KapaCHUJIa MaTepUATMHU KUYUK TypyxJjapra TasHUO VpraHuiil, TablIuMa
KaMOaBUW YKUTHUIN ycynuaaH (QoiijaiaHuml, TabJIUM KapaCHUHH KOMILIEKC
JoMMxanaml HIDIapUHU  amajira OIIMPHUIN Makcaara MyBOQHUK DKaHJIUTU
AHUKJIAHIH.

4. butupyB ManakaBui umHu Oaxapumiga 40 gaH opTuK amabuétinap ypranud
yukuiaay. JKyminagaH, TabauMaa JABiaT craHaaptura puos kwiuw, “Kampnap
Ta€piam MWUIMH ~ JacTypu’ — OaXXapWIMIIMHUHT  XO3UPru  OOCKMYMJIArd
MyaMMOJIapHU YpraHumira €paam OepyBuM Oup KaTop Makojaiap Ba ajaaduétiap
Vprauu6® uukuiaau. TaakKuKOT MaB3yCH FO3acujaH MakTad, Jullei, kacO — XyHap
KOJUISXKJIapu, oJuil YKyB opTiapu npodeccop — YKuTyBumwiapu Xamaa Cupaapé
BWIOATU YKWUTYBUM II€AArorjlapHU KauTa TauW€piiall Ba yJIapHU MajakKajJapuHU
OLLIMPHUII MHCTUTYTH TUHIJIOBUYWIIApW OwWiiaH cyxOatriap YTKa3WIIWd Ba YJIAPHUHT
dbukprapu nHOOAra OJIMH/IH.

5. TabnuMm TH3UMHUAA MATEMATUKA YKATHUII YKYB MAaT€pUAIN aHbAHABUM YKUTHIILI
yCyJiura MOCJAIITHPUITaH OYIuO, YHH SHTH TabIUM TEXHOJIOTHSUIAPU acOCHIIA
ypranui y4yyH YKyB Ma3MyHUHHU KaiTa Ty3ull jo3um Oynmaau. CyHrpa Oy yKyB
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MaTepUaIUHU MOIYJUTM €KW MUKpOMOIy/UIH (€KM OOLIKa ycyJuiap) ycyijapra
acociaHu0, TabIMMJa camapa Oepagurad CHAAIIYBIAPHU TOMUII Makcajara
MYBO(DUK SKaHIUTH acocyiad Oepuin.

6. Un3ukim TeHriamanap CUCTeMAacHHM €4MINIa MHHOBAIMOH EHJIAITYB MaB3y1aru
OUTHpPYB MaJlakaBU{ MIIJJa MaB3yHU § coaTra MyJiakaJJlaHTaH MUKPO MOIYJUIH
VKUATUII TexHosorusick Oepunau. byHma maB3y acocuii caBosutapra OVIMHIU.
Acocuil caBoylap TasgHY4 MOOpa Ba acoCHMi TyUIyHUajgap OpKalu EpPUTHIIU.
Mag3syzaaru xap Oup caBoji y4yH YKUTYBUMHHMHT MaKCaJay Ba yHra MOC TaJllaOaHUHT
VKyB Baszudanapu, caBoyiara Mmyammosap kypcatwiau. CYHrpa caBoJHUHT O0aéHU
Oepmu0 xap Oup caBoj oxupuaa TanabaHu y3 OWIMMUHU Y3U CHHAO KYpHII
MMKOHHHH O€pyBYM 3Cra OJIUII Ba XOTUpara THKJIAI, PENPOIYKTUB, MPOAYKTHB
Ba IKOAMM V3JIaIUTUPHII JapakacHJard HazopaT caBoJUIapu Ty3Wigu. by
caBoJulap TajabaHW Y3MalITUPUILI JapakaCUHU aHUKJIAIra S’bHU Y3 PEUTUHTUHU
Owvira MMKOHUSAT sApaTwiau. Xap Oup MaB3y yuyH Yyiira Oepuiiaauraf
TONIIMPUKJIAP, MYCTaKWJ HILIIAp, KUYUK Typyxjapjaa Oaxapuil ydyH
TONIIMPUKJIAP, >KAMOABUM TablUM Yy4yH MaB3yjap Oenrwianad. Mas3yHu
ypranumiga 6axoJiail ME30HU Ba PEUTHHT MIIUTAaHMacHaaH (Goigananuil nymiapu
KypCaTUJIAH.

7. UuBMKIM TEHrjamajap CUCTEMAaCHHU YpraHuiira Ouj YKyB MaTepuaInHU
MaTpullajapra acoclaHuO YPraHWIIHUHT SXJIUT I[aKiId cudaTtuaa TabiuMm
KApaGHIAPUHM KOMIUIEKC JIOWMXANallra OSPHINUIIH. YKYB MaTepHATHHH
y3namrupumra kadosnar OepyBUM NEJAaroruk TEXHOJOTHsapra acoCJaHraH,
MporpaMMaNIAIITUPUWIITAH YKYB JAacTypura Kypa Ha3opaT CaBOJd Ty3uiau. by
caBoJUlap acocujaa Tanada penpoayKTUB Y3JalITHPUII Japa’kacujia 3BPUCTHUK
VKATHUII METOAM acocujaa ¥3 OWITUMUHM CHHA0 Kypaau Ba OWJIMMUHU
PUBOXIIAHTUPUO OOpHUII HMMKOHUSTMIra 3ra Oynmamu. by sca ymly wmaB3yHuU
Vpranuiiia ”HHOBAallMOH E€HIALYBIUD.

57



doiinasaHuIrad agaduériap pyimxaru

1. N.A.Kapumos. FOkcak mabHaBUAT — eHrmwimac kyd. T. “MasbnHaBusar”, 2008

150508

1.A Kapumos. bapkamon asnox noiinesopu. T.”V36ekucton”, 2004 i,

3. Ymymuii ypta Tabaum JlaBnat TapIuM CTaHIApTH Ba YKyB aactypu. “lllapk”,
2004 i1.

4. Amumos I1.0. Ba Gomkanap. Anredpa (yMyM TabJIUM MakTaOJapUHUHT 7 —
cuHIapyu yuyH napeank). T.”Yiurysun”, 2006 i.

5. Amumos 11.0. Ba Gomkanap. Anredpa (yMyM TabjiuM MakTaOJapUHUHT § —
cuHGIapu yuyH napeank). T.”Yiurysun”, 2006 i.

6. Amumon II1.O. Ba Gomkanap. Anredpa (yMyM TabiuM MaKTaOJapUHHUHT 9 —
cuHbIapu yuyH gapeank). T.”Yiurysun”, 2006 i.

7. AutonoB M.C., Tycces B.A. “CoBpemeHHBIE NPOOJIEMBI METOJIUKH
npenoaaBanus Marematuku’ .M. «lIpocsemenue», 1985 r.

8. AbomyxammmoB A.Y., X.A.Hacumos, Y.M.Hocupos, XK. X.XycanoB. Anredpa
Ba MaTeMaTHK aHaJlM3 acociapu | KucM (akaJeMUK JMLEHIap yuyH JacpiiuK).
“VKuTyBUM” HAaUMpUET — Mat6aa mwxoaui yitn. Tomxkent — 2007 .

9. AboayxamumoB A.Y., X.A.Hacumon, ¥Y.M.Hocupos, X.X.XycanoB. Anreopa
Ba MaTeMaTHK aHAJIM3 acoajiapy 2 KUCM (aKaJeMHUK JHIeIap YUyH JacpiuK).
“YKUTYyBUH” HAIMPUET — MaTOaa KoM yitn. TomkeHT — 2007 i.

10.bermatr A.b., M.A. flky6oB Ukrucomuunap ydyn Maremaruka.Camapkannu,
200311

11.T"atimurazapos I'., C.Kocumon, O.I".I'alimuazapoB. Mktucoauérna mareMaTrka
(Pecnynuka onuii TabIMMH Myaccacalapujia TabJuM oJaéTran OakaliaBp
TaBJIUM UYHATUIIN Tajabanapy yuyH YKyB Kyiuianma). TomkeHt - 2008 .

12. JIxypaece P.X., U.D.MupzaeB, b.PaxumoB. 3amoHaBuii meAarorux
TEXHOJIOTUSJIADHU TabJIMM >Kapa€HHUra TaAOWK JTHUII KapaéHUHU KOMILIEKC
noiuxanam. “Y3iIykcu3 TabjuM~® WIMUN — yciayOui kypHai, TomkeHT —
2008 ii., 14 — 23 Oer.

13.J1auko I1.E. Ba Oomikanap . Beiciias MaTemaTHKa B yIpaKHCHHUSIX W 3ajadax.
M, «Bricmas mkona» 1979 r.

14, X3ypaes T. Ba Gomxkanap.Onmuii MatemaTnka acocnapu T., Y36exnucron,1998
AW

15.Kymuenko B.E. JInuHOCTHBIE 0COOEHHOCTH MOJIOJIBIX JIFOJIEH C Pa3HBIM THIIOM
KU3HCHHOW cTpaTeruu (Ha TIpUMEPE CTYACHTOB BBICIIUX y4eOHBIX
3aBeaeHuil). Ilcuxonorus B By3e 2009 r. Ne 3. mail — uroHb. HayuHo —
MeToandeckuit xxypHai, Mocka — O6HuHCK, 28 — 37 CT.

16.KonmakoB A.M. CraHmapT: HWHHOBaIlHOHHOCTH U TPEEMCTBEHHOCTb.
Ilenarornka HaydyHO - TEOpETHYECKUU KypHall Poccuiickon axkaaemuu
obpazoBanus. Ne 4., 2009 r.,14 — 18 cr.

17.JIyury K. MogepHuzanusi colepkaHusi MaTeMaTHYECKOTO OOpa3oBaHUs B
TexHuueckoMm By3e. OOpasoBarenbubie TexHosoruu. 2009 r., Ne 2., Hapoanoe
obpazoBaHnue, 49 cT.

N

58



18.JIatumoB X.P. Ba Gomikanap. AHATUTHK TE€OMETPHS Ba YU3UKJIU alracOpanaH
Macasasnap
euun 6yiinya kymiaama. T., @an,1999 .

19.MsicaukoB B.A. «OGpazoBanue ceroans. HoBbie BO3MOXHOCTH, HOBBIE
npoBepka». Mup obpazoBanusi — oOpazoBanust B Mupe, xypnan, Ne 1.(29),
2008 r., Mockaa.

20.Mup3ae U.D. VkyBum(Tamaba)lapHHHI XaMKOPJIMKAA TABJIMM  OJIHII
xycycusitinapu. (3aMOHaBUN MEJArorvK TEXHOJOTHsap (aHu YKUTUIAIUTaH
olmii  YKyB IOpTiapu Tajdabajiapy Ba Majaka OWIMPHUII  KypcH
THUHIJIOBUMJIApUra MYJJDKaJUIAaHTaH YKyB KyimanMma). I'ynucron — 2003 iiu.

21.Mup3zaeB Y.O. Tabnum sxapa€HiapuHU KOMIUIEKC JoHuxXanamnl. TOIKeHT —
2010.

22.Mupzaes U.D. Maremarnka TabIuMHIa WHHOBAIMOH EHpamryB. ‘“‘Tabaum
TU3UMHUTAa axO0pOT TEXHOJOTUSUIADUHU TAaTOUK OSTUIIHUHT 3aMOHABUU
myammolapu” PecryOnnka uiamMuil — aMaiuil aHXKyMaHu MaTepHaITTapUHUHT
tymiamu. ['ymucton — 2009 iiun 4 nekadps, 93-95 Ger.

23.Mupzaes U.D. TabnuMHUHT cudaTH Ba camaapJOpJIUTHHU TabMUHJIAIIIA
JACTYPHUHT PoJid. XaJlK TabJIUMHU UIMHAN —MeToAuK XypHas. Ne 6., 2006 itnn
HOs10p — niexabp, 6 — 10 Ger.

24 Mup3zae Y.0., VpaaanﬂeB T. Tabium xapaHUHU KaMyJDKaM JIOMUXasanl
xakuga. Mup3o VYiayrOexk HoMuaard MWUIMKA yHuBepcuTeT “HMHHOBalMOH
MEIArOruK TEXHOJIOTHUSIAp® WIMHM — aMalliid MapkKa3u. 3aMOHaBUU
KOHTEKCTH/IAa TMeaaroruka (aHd Ba YHUHT METOJOJOTMK MyaMMOJIapu
PecnnyOnuka wnmMuii — Hazapuil KoH(epeHuus Marepuamiapud. TOIIKEHT -
2005 #imm 20 — 21 maid, 117 — 118 Ger.

25.MupzaeB Y.O. TapnuMmHM maxcra WYHAITHPHUIIHUHT 0ab3d MyaMMOJIApH.
“Y31nykcu3 TabiuM TU3UMHUJIa WHHOBAIIMOH TEXHOJOTHsIAp, MyaMMO Ba
eunmitap” PecryOnnka unmuit — amanuii KOH(pEepeHIUICUHUHT MaTepruasiapu
Tymiamu. I'ynuctoH - 2010 #in 6 — 7 maid, 52 — 53 Ger.

26.Mupzaes UY.D., HopxurutoB X. V3 — ¥y3uHHM OOIIKApUII TU3UMHHH
TaKOMWJUIAIITUPUII MyaMMOJIapH. “Y3IyKCU3 TabJIUM TU3UMHU]1a THHOBAIMOH
TEXHOJIOTUSJIAp, MyaMMO Ba euumiap’ PecryOnvka wiMuii — amaiuii

KOH(pepeHIUICHHUHT MaTepuauiapu tymiamu. ['ymucron 2010 #wm 6 — 7
Mai, 221 — 223 Oer.

27 Mupzaes UY.D., C.CamartoB. TabauMmaa SIHTM I[€aroruka TEXHOJOTHsIAP
(3amoHaBMii TIeAAroruK TeXHoJOorusiap ¢GaHu YKUTWIAIWraH ONHi YKyB
IopTiapu Tajabanapd Ba Mallaka OLIMPUII KypCH THUHIJIOBUMJIAPUTa
MYIUDKaJIaHTaH YKyB KyjianMma) . ['ymucton 2003 i,

28.Mupsaes U.D., Onuit MaTeMaTHka. YKyB yciy6uii Maxkmya, I'ynucton, 2008it

29.HoBuxkoB A.M., JI.A.HoBukoB «O mpenMere U CTPYKTYpE METOIOJOTHI.
Mup obOpazoBanusi — obpazoBanne B Mupe, xypHan, Ne 1.(29), 2008 r.,
Mockaa.

30.HoBosrukoB B.b. «llenenonoranve B oOpa3oBaHUM CEMaHTHUKA U CTPYKTYypa»
Mup obpa3zoBanusi — oOpazoBanust B Mupe, xypHai, Ne 1.(29), 2008 r.,
Mockaa.

59



31.PribakoB A.C. «Yto ectb oOpa3zoBanus?» Mup o6pa3oBanus — o0pa3oBaHus B
Mupe, xxypuai, Ne 1.(29), 2008 r., Mockaa.

32.CaxapoBa B.U. «Otr TtpagunmoHHOro oOy4YeHUS M COBpEMEHHOro» Mup
oOpazoBanus — oOpazoBanusi B Mupe, xypHan, Ne 3, 2008 r., Mockaa.

33.ConeiicTBie pePOPMUPOBAHUIO CHCTEMBbl  HENPEPHIBHOTO OOpa30BaHUS
Pecniy6nuku V30ekuctad. o penakiueit npod. K.Amnaesa. Tamkent 2009 r.

34. CoatoB E V. Omuit marematuka ,1 2,3 . T, SV’KI/ITyBIJH 1992 i1

35.ToxueB M., A.S.Anmumos, 1.V .Kyukapos. [lemaroruk TeXHOJIOTHS — TabINM
xkapaéaura TatOmrum (bommaHfwu  TabpIMMIA < MaTeMaTHKa  YKUTHII
Meroaukacu ¢aHu gapciaapuHuHT joimnxacu) 1 — kuem. T.;“Tadakkyp” 2010
.

36.Fymomor C.C., X.P.PaumoB, M.X.Caunos, b.FO.Xoaues. Tabaum — TapOus
cudartu Ba kuppaiapu. TomkeHT — “@aH Ba TexHosorus” — 2004 iinJ.

37.F0nycoBa .M., A.C.HOnycoB. Anrebpa Ba coliap Hazapusicu (MOmyn
TEXHOJIOTUACH acoCHjia Tal€piiaHraH MUCOJ Ba Mallkiap Tymiamu). “Unm —
3ué€”, Tomkent — 2009 .

38.Apemuyk @.I1., I1.A.Pynuenko. AnreOpa u sneMeHtapHbie ¢yHkiuu. Kues
«Hayxosa {ymkay, 1987 iini.

39.UurtepHer

40.3uéner

60



MyHaapuxa

2. | — 606. Yn3uku TeHrIaManap CHICTEMACUHU YPTaHUITHUHT MeJaroruk
Yo oA £ o) % QO PP PRP TR 5

3. 1.1 Vpra wmaxrab MareMaTHKa KypcHa TEHTJIAManap CHCTEMACHHH
YPTAHUIIT METOIIAKACH .....vveervveesntreesssesassseesssseessseesssseesssseessnessssseesssseessnessnns 7
4. 1.2 Ypra Maxcyc Ba kach — XyHap KOJIUIeK/Iapa TeHIIIaMasIap
CUCTEMACHUHU YPTAHUTIT METOIIAKACH .....vvversreeesnreessrreessresssssesssseessnsessnssessnns 8

5. Il — 606. Onuit yKyB ropTiiapuja YM3UKIW TEHIJIaMalap CHUCTEMaCUHU
VPTaHUIITHUHT Y3UTA XOC XYCYCHATIAPH ..vveenvreeernreeeesrrneessnneesansnneessnnes 9

6. 2.1 Un3ukiu TeHr1aManap CUCTEMAaCHHA MOIYJUTH YKUTHII TEXHOJIOTUICH

.................................................................................................................... 11
7. 2.2 UM3uKIM TeHTIaMaiap CUCTeMAaCUHU €YHIITHU

B (00707 0:€ 03 €20 10§71 0) 21 11 QO RR 37
8. XYI0CA BA TAKITHQIIAD +vevvvvvresirrrreeisirereessseesssssseesssssesesssssessssssessssssnesnns 56
9. @oMTATaHUITAH ATAOHETIIAD ..eveeevveeeeereeereeeereeeereeeeeeesereeesaeessneeenens 58

61



