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1. IllenGepre KaTblcThl MHBepcHs. by xarnaiina p? = —0, + pfy, 0, = 1, 6, = 0.

Conpma p2 =—1, p=1i x%oHe z =X+ py = x + iy kommiekc caH. O3 keserinze (8) xone (7)
R? R? R%y .
— — ! —_— — ! p—
dbopmynanap z' = S MOHE X' = g, s dhopmynanapbeia 6epei.

2. KaHoHBIK TeHaeyiMeH OepiireH 3IIIUICKE KaThICThl MHBEPCHS (POPMYIIACHL.

2 2
Omurnc x—z +2 = 1 kaHoHABIK TeHIeyiMeH Oepincin nenik. bepinren Tenneyai
a b?

2
a
x2 +ﬁy2 = g2

TYpiHIE >XKa3albIK. (5) TEHIEYMEH CalbICThIpa OTHIphIN, 6, 6; OacKapymbl HapaMeTpiepiH
" a? 0% a? a? a.
Tabaiibik: 61 = 0,00 =5, D = —6p = -7 <0, p?=—0,+pb, = — 2> Oynanp = .

Dnmunctiy (8) Typaeri KOMIUIEKCTIK HHBEPCHS TEHIACYIH jKa3albIK: z' =

wI| %,

a — . a — 2 2 a? 2
=x+0y—py=x—icy zz=[]z]"=x"+y°=

Mynna Z=x+py=x+i3y, z

2,2 2,,2
bx%mam R? = a2
.a
x’+iy'=az—1 =a2b2—x+15y
x—i%y b2x? + aZy?
bynan
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! !

y

X = —_, -
b2x2 + aZyZ b2x2 + aZyZ
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O0K 377
AJITEBPA 8 OKYJIBIFBIHBIH KA3IPT'T )KAFJIAMBI

I3imbaeBa KyJicinaii
JI.LH.I'ymunes arsianarel E¥YY, 2 kypc maructpantsl, AcraHa, Kazakcras.
HNoanyana Aiirepim
JL.H.I'ymunes ateingarsl E¥YY, 4 kypc crynenTi, Actana, KazakcraH.
Feumeivu sxerexmni — A.CapcekeeB

Kazakcran Toyesnci3airin alrraHHaH COH, enjieri OuaiM Oepy >KyHeci YIIIH Jie TOyeNlCi3aiKKe
ue 6oiysl KaxeTTuniri Tyabl. OchIFaH JeiiH KONJAaHBUIBIN KENTeH OKYJIBIKTap MEH OKY Kypalgapbl
3aMaH TaJanTapblHa cail 0oaMal MIBIKTHL. EJ immiHzeri KemTereH meaarorrap MEH dJicKepiiepre
KaHa MEKTeN OKYJBIKTapbIH a3y MIHAETI JXyKTennai. Anaiina, Oyl MIiHIETTIH TOJBIKKAHIbI
opbiHAANYBI YImiH 10-15 >XKbUIABIK yakbIT a3 OOJIZIbI JKOHE OHBIH ce0eOi anabIMEeH eJ/IeTi OKYJIBIK
ka3zy MekTeOiHiH OonmaybsiHga. JKermic JKbul OOWMBI  OpBICIIA KA3bUIFaH —OKYJIBIKTAPIBIH
aynapMaiapbl KOJIAHBUIBIT KeNal faece fe Ooiyansl. KoHKype kapusiiaHFaHHAH KEHiH a3 yaKbIT
ilmiHAe JalWblH OKYJBIKTAp Ka3bUIBIN IIbIFa Keniai. OKYNBIK jKa3y MPaKTUKAChl KOPCETKEHIEH,
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KaKChl OKYJIBIK a3 YakKbITTa jkazbula anMaiiibl. Kasipri KoyijaHbICTaFbl OKYJBIKTap OCBIFAH JQJIel.
Conapikran KazakcTan oKyJIbIKTapbIHBIH KYHI 911 TyMaraHFa YKCanbl.

Ty KBIPBIMIAPBIMBI3 TOJIENII OOTYBI YIIIH KOJJAHBICTaFbl OKYJIBIKTAP/IBIH KelOipeyaepine
TOKTaNbIN oTenik. Engeri 8-chiHbIm  OolbIHIIA anreOpa OKYIBIFBIHBIH aBTOPBIHBIH  Oipi
A.H.IlIeiab16exoB [1] Gosnca, enpi OipiHiH aBTOpiapsl A.O0OLIKackIMOBa OacTaraH YKbIM [2].

A.O0OUIKacbIMOBa  OKYJIBIFBIHJIA ~ MaTeMaTHKajJblK  OWIbl  Ka3aKk  TUIHIE  JYpBIC
TY)KBIPBIMIAYMEH OalIaHBICTHI KEMIIUTIKTEP KU1 Ke3aeceqi. ANTabIK, aTaaMbIIl OKYJIBIKTHIH 11-
oerinne «1-xaraail HOTIXKECIHAE pallMOHANl CaH IIBIFAJIbl, ajl 2-)KaFaijia MeKCi3 MeprUoaTHl OHIBIK
Oeumiex mbFaab» aAeiniared. CoHAa «IIeKCi3 NepruoIThl OHJBIK O6JIIIEK PallioOHal CaH eMec) JereH
KOPBITY Kacayra Oonaabl, anm oi — Katemk (12-6et). 36-6ette «X = 0» cebedi «x-Tepic emec caH»
JIEy OPBIHCHI3, OUTKEHI OYJI TYXKBIphIMAAp Oip o¥abl Oinmipeni, sFHU Olpeyi eKiHIIiCiHIH cebebi
eMeC. «...MOTIHl €cenTep ... KacaHAbl TYPJE MIBIFApPbUIYbl MYMKIH» (WKacaHABl TYP» AETCH YFBIM
KOK), «TMCKPUMHHAHTTBIH MOHI mapaloiaHblH a0ciucca OCIMEH KUBUIBICY HYKTEJEPIHIH CaHBbIH
KepceTelli», «KBajJpaT YIIMYIIEHIH OapiblK Teopuschl Oip raHa (opMyliagaH MIBIFAIbD» JeTeH
CHUSIKTBI TY)KBIPBIMJIAP - aBTOPJIBIH MAaTEMATHKAJIBIK T MOJICHHETIHIH TOMEHIITTH Olaipei.

OKynvlKkmuly 20icmemenik KeMuinikmepi oe H#cox emec.

64-OetTeri Mplcanarsl TEHACYAl IICUTy TYpJEHAIpyAeH OacTay —KEeMIIUTK, OMTKeHl Ke3
KEITeH TEHISYl IIenry i3ACNiHIIHIH MYMKIH MOHIEpi OOJBICHIHAH OacTamybl Kepek. by
TEeHICYJIepAl LIelyre YUpeTy oIiCTeMeCiHIH KOAThIH Tanadbl. OKyuiblmapasl OacbiHaH Oacrarn
IYPBIC aJTOPUTMIEPTE IAFIBIIAHBIPY KaXKeT.

71-OerTe MoTiHIIECENTEP/l HICITy aNrOpUTMI OEpilireH, ajaia memimMi KBaapaT TeHIEyTre
KEJTIpUIeTIH MOTIHAI €CeNTepAiH THITEpi OpTYpJi, ONapAbIH O9pi YIIIH OpTaK alrOpuUTM KYpy
MYMKiH eMec. TaKpIpBINTHIH TEOPUSIIBIK OOTIMIHAE «KO3FAIIBIC €CeNTepi», «Oipirin KYMBIC aTKapy»
€CeNTepiHiH MIapThIHAH TEHIEYTe KeIlIyre OaiaHbICThl emodip omiCTeMEeNiK HYCKay JKOK,
KapacThIpbUIFAH €CenTep eKey FaHa, of1 — jKeTKuTikci3. KUITTik ecentep, HErisri «yCTaHbIMIAp»
KENTipiIMereH. ¥CBIHBUIFAH «aJrOpUTM» OIpIHIIIEH, AaHBIK €MeC, eKIHIIIJAEH, TaKbIPbII
COHBIHJIAFBI MOTIH/II €CENTEP/l MIEHIYIe KOMET1 maMaibl. Tarbl O1p KEMIIUTIK: «MOTOPIBI KANBIK,
«TOKaph», «IIAHFBIIIBUIAPY» - MOTIH/II €CENTEePAIH YWITTHIK TOpOUe Oepy MYMKIHAITIH KeHeHTHe i,
€CernTep/IiH MOTIH/ICPIHEH «Ka3aKThIH OKYJIBIFBIH)» KOPY KUBIH.

A.lllvinbib6ex08mulH 0KYIbIebIHOA Ke30ecemin KeMWinikmep mypaisl

Tenney TyOipiHiH aHBIKTamMachl OepiireH. Anaiifa, TeHaey TyO1piHiH aHbIKTaMachlH Oaanap
Oacrayslll chIHBINTAH Oineni. KBagpat TeHaey TyOipiHiH aHBIKTaMachl e3relie eMec.

KBagpar Tenaeynepre KenTipieTiH ecenTep €Ki MbICAIJIbI KapacThIpyMeH IIeKTenreH. «bipirim
KYMBIC aTKapy» ecenTepiHiH Oip TUII FaHa KapacThIPBIIFaH, KO3FAJIBIC €CeNTepl MYJIAE HKOK.
[Memimaepi TeHAeysepre KeNTIpUIETIH MOTIHAL €CenTep TOMEHI1 CBhIHBINTapJa, COJI ChIHBII
OananmapblHbIH MaTeMaTHKaJbIK ammaparTapblHa coiikec naeHreiae ImblFapbuiaabl. KBaapaTThik
TEHJeYJep JEreH JKOFaphl canajibl MaeMaTUKAJIBIK Kypall MEHIepIIT€HHEH KeW1H MOTiH/I1 ecenTepl
HIBIFAPYABIH dJicTepi Je *eTunaiputyi tuic. barmapnama Ma3MyHbl OoibIHIIIA OYJT 8-CBHIHBINTA iCKE
achIpbUTybl KepeK. OKyJIBIKTa MOCeJIe €CEeNTep/IiH Heri3ri TUITEPi, ONapAblH LIapThIHAH TEHJEyre
KOIy oJiC-ToCIepi, O ecenTepil IIbIFapy TEXHOJOTHsUIApbl Typajbl akKmapar >XKOK Jece e
OoJ1aabl.

Morinai ecentepaiH TopOMENik MoHIHE Mynjue KeHin OeminOeren. EcenTiH MoTiHiHAE
KOJI/IaHblIMaca, YIATTBIK TopOue Maceneci 0acka TaKbIpbIITap bl OTKEH 1€ TINTI KapacThIPbLIMAaM IbI.
Kazakreig Oana TopOueci ToxipuOeciHEH MOTIHJI €cenTep YIUiH eITeHe TaObLIMal, coi OasFbl
«bacceliny, «TPaKTOPIIB», «OpHUraganapy ecen MOTIHI YIIH KOJITaHbUTFaH.

OKyJBIKTBIH HET13T1 €Ki YJIKeH KeMIIUTiri: OipiHIIiAeH, elliMi KBaapaT TeHIeyIepre

KENTIPUIETIH €CenTep/iH HEeTi3rl TUINTEPIH IIbIFapyabl YHUPETEeTIH oAICTeMEe JKOK; EKIHIIIJIEH,
TopOMenik (QyHKIUsUIapasl ICKEe achlpy MYMKIHIIKTEpiHE HE€ MOTIHAI €CenTepAiH OKYJBIKTa
YCBIHBUIFaH KUBIHTBIFbI TOPOHUEIIK MaFbIHAa KYHCHI3.

OKyNBIKTBIH Tarbl Oip KEMIITiri MIiHAETTI OiiM KOMITIOHEHTI OOJIBIN CaHaTIMaNTBhIH
COKYIIIBI3IIAIBI TAKBIPBIITAPABIHY» OOJTYHI.
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MatemaTukaHbl MEKTENTE OKBITYABIH HETI3Tl MaKCaTTApPBIHBIH Oipi- OKYIIBUIAPABI OMIpIIIK,
OHJIIPICTIK JKaFmaiiIapabl MoJeibAeyre yupery. MoTiHal ecenTep Mojenbaeyre OeniMaeni,
KBaJpaTTHIK TEHICYJIEpP TaKbIphIObl OChI MYMKIHJIIKTI iCKE€ acelpy YIIiH Je Oarmapiamara
EHTI3UITeH. AJl OopTa MEKTeNl KYpPChIH JKOFapbl MaTeMaThKa »JJIEMEHTTEpIMEH Y3UIIi-Kecimi

TOJIBIKTBIPBINT, HEFYPJIBIM KON MAaTEeMATHKAIBIK JCPEeKTepAi YChIHY — MaTeMaTHKaJaH
(YHKIIMOHAIBIK ~ CayaTThUIBIKKA  oKenMeHml.  <«OKyiapi3imanb» — TaKbIPBIITAPABIH — CaHBIH
KOOCUTKEHHEH Tepi, HEeri3ri, MIHJICTTI KOMIIOHCHTTI TOJIIKKAHJbI MEHTEepY OICTEMECIH

KapacThIpFaH XeH 0oap ei.
Keli0ip «oKyi1IbI31Iabl TAKBIPBIITAP.IbD KAPACTHIPHIN OTEHIK.

CuMmMmeTpusuibl TeHAEYJep- CUMMETPUSIIBIK KenMylleaepMeH OalylaHbICThI, all OJ YFbIM

KaNmbl KOIMYIIEJIep TEOPUSACHIHBIH Tapaybl, SFHU KBAAPATTHIK (YHKUIUS TaKbIPHIOBIHBIH
JIOTMKAJIBIK JKaJIFachl ey KubIH. Kenmyienep TeopusicblH 6epMeil, CHMMETPUSIIbI KOIIMYILEIepAiH
TYOipJiepiH i37ey TEXHUKAChIHA «CEKIPY» OKBITYABIH TUAAKTUKAIBIK IPUHIUIITEPiHE KANIIbI XKoHE
8-CBIHBIMN YIIIiH ©3€KTI Macelie OOJIbIN TaObLIIMaNIbI.
Wppammonan TeHciznikrep — 11-ceiHbIm MaTepuaibl. MEKTeNn OKYJIBIFBI O — FBUIBIMH KOIIIIUTIK
KypHan emec. barmapnamara colikec 8-ChIHBII ~MaTe€MaTUKAaChl Ma3MYHBIHJAFbl  ©3€KTI
TaKbIPBINITAPbl OKBITYABIH YTHIMJIBI 9MIICTEMECI CYypeTTenyi KepeK. OWTIece OKYNIBIK KYHCHI3.
Xorapsl ChIHBINTapAa HEMECE YHUBEPCUTETEP/E OTUICTIH <OKYIBI3IIANbDY Tapaysapibl 8-ChIHBII
OKYIIBUIApPbIHA YCHIHY OKYJBIK CallachlH KoTepe aiMaiiibl, an OamanapAblH TaHBIMJBIK
OeNCeHAUTITIHE 3USH KeNTipyl MYMKIH.

Jucriepcnst xoHe opTalia KBaJpaTThIK aybITKY TYCIHITIHE OKEJIETiH MPAaKTUKAIBIK €CenTepIi
KapacTelpMaii, <OKOrapbl MaTeMaTHKa KypChIHAH aHBIKTAMaJIbIK MaTepua CTHIIHJIE Ka3blIFaH
MOTIH/II 8-CBIHBIN OKYJBIFBIH/IA KOJIaHY YTHIMCHI3.

AHbIKTanMaraH Texzaeysnep. JKorapel maTemaTwka Y3iHOAUIEpl 8-CBIHBIN YIIH «0OacTaH
JKOFapbl CEKIPYA1» Taylall eTel.

8-ChIHBIN YIIIH OKY Oaraapiamachl Oip KyHJe maiina GonraH koK. Oy KemnTereH Ineaaror,
MaTeMaTHK, IICHUXOJIOT- FalbIMIApABIH Kem >Kangap Ooibl Tanmay, 3€pTTey >KYMBICTapBIHBIH
HoTWXKecl. COHABIKTaH, <OKYIABI3IIAIBI TAKbIPHINTAPABD) KONTEN YChIHY OyJ HOTHXenep.i
MoiibIHamMay 00JbII TaObUIAIbI.

JXorapbl  ChIHBIITApJa HEMECE JKOFapbl OKYy OpBIHAApbIHAA  KapacTbIPbUIATBIH
MaTeMaTHKaJIbIK TaKbIPBINTAPAbl ME3TUIIHEH epTe oTy- OUIIMJII TepeHAETy, SFHU MaTeMaTHKaHbI
TEpeHAETIN OKBITYbl Oinnipmenai. TepeHaeTin OKbITY-KBaJApaATThIK TEHJEYJep CUSAKTHI Oacka jaa
Heri3ri OarjapiamaliblK MaTepUasabl TEPEHJETIN OKbITYAbl Ounaipeni. OKyIbIKTBIH Olp KEMIIUTIIr
«OKYIIIBIBIIANBDy maparpadTapslH KemnTiri 0osca, ekiHiici- Oaraapiama OONBIHIIA OTLTYl THICTI,
HIeNiMI TeHJEYJepre KeNTIPUIeTIH «MITIHAlI €CenTepy TaKbIpbIObIHA THICTiIEH KOH11 OeniHOereH,
OJ1 ecenTep/i MEenyAl YHPeTy 9/licTeMeci )KOK Jiece J1e 60mabl.

KopbIThIHBIIAN Kelle, TOMEHI1 KecTele OChbl €Kl OKYJIBIKTa KapacThIPbUIATBIH HETI3T1
TaKbIPBIITAP/IbIH CATBICTHIPMAIbI TaJIaHybl KENTIPUITeH.

Kecre 1. KonmaHbIcTaFsl OKYJIBIKTapIaFbl HET13T1 TAKBIPHIITAPBI CATBICTRIPMAITBI TaJIIay.

1 2 3
Herisri O01JIKackIMOBa KoHe Oackaap [Ie1HBI0EKOB

TaKBIPBITITAp

HWpparmonan | 1.Kecinaini enmiey apKplibl €HTI3TeH. | 1./2 caHbIHBIH KOMeTiMeH HppaIFoHa

canziap Illekci3 MepHOACHI3 OONIIEKTI ONIIEY | caHHBIH MAFBIHACH] AHBIK KOPCETINTEH.
KOMETIMEH ~aly THIMCI3, HOTWXKeECI | 2. Illekci3 MEPUOATHI OOJIIEKTEPal JKal
KYMOH TyIbIPA/bI. OeJex TYpiHIE xKazy omici
2. lllekci3 meprOATHI GONUIEKTEP/ KAl | kenTipiaMereH.
Oeuek TYpiHJIE xKazy omici
KEJTIpiJIMEreH.

Ksanpar Typa wMarematukanblK aHbIKTamachl | «KBapar TyOip» yFhIMbIHA dKeJIeTiH €Ki

TYOip Oepinmin, KBagpaT TYOIpAiH MOHIH | MPAKTHKAJIBIK MarbIHAJIbl T€OMETPHUSIIBIK
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ecenrey  YIIiH KAJIBKYJSITOPABI | €CCIl KAPacThIPy apKbUIBI CHTI3TEH.

KOJIJIaHy YCBHIHBUIFAH.
Ksanpar Anpikramacel  «KBampar  TeHumey» | Typa MareMaTHKalbIK — aHBIKTAMAaChl
TEHJIeyJiep YFBIMBIHA ~ OKEJICTiH MPAKTUKAIBIK | OepiireH.

MaFrbIHAJIbI TCOMETPUSIIBIK ecern

KapacThIPy apKbLIbl €HT13ICH.
Ksagpar Kenripinren KBaJpar TeHaeymiH | Tenaeynepai eki MYIIEHIH KBaJpaThiH
TEeHJIeY TyOipiH ecentey (OpMyIachlH >KaIIbl | albIpy TOCUTIMEH HIenry omici
TYOIpIIepiH JKarIail yIIiH KojjaHFaH. TeHjaeynep/l | KoJlaHbUIFaH, Oipak OFaH JAailbIHABIK
ecenrey €Ki  MYIIEHIH KBaJApaThlH  aWbIpy | *KYMBICHI KYPTi3iiMereH.
dbopmynacel | TOCUTIMEH IIEmly KaTThIFyJIapel 4

ecenmneH MeKTeIreH.
Ksagpar Tanmanran ecentep OipiHmIizeH, canbl | Herisri ecenrep Tumrepi ne  ojapiabl
TEHJIeyTe KETKITIKCI3, eKIHIIIJIEH, €CemnTi | menryre yipery omicrepi ne
KENTIpUIeTIH | LIenryre yiipery olicTeMeci | KenTipiJIMereH, TEOPUSITBIK Oetim
MOTIH[II CypeTTeJIMEreH.  ANTOPUTM  JKANMbl | KE3JIGHCOK ~ aNbIHFAH €Ki €CemTi
ecernrep CO3JICPMEH JKa3bUIFaH, Malackl3. TaJIJAyMEH MICKTEITEH.
Ksagpar KBampar TeHcizmikrepre Koyimanbiia | MHTepBamaapaarsl TaHOAIAPIBIH TOPEKE
TEHCI3MIKTEp. | THIH OMICTI palMoHald TEHCI3AIKTep | TaKThIFbIHA TOYEIIUIIr Heri3/ieJIMereH.
WuTepBangap | karmaibiHIa KOJIaHYFa OOJIATHIHIBIFBI
amici OKYJIBIKTA Heri3aeJMereH.

ANTOopUTMIIE HETI3ZeNMereH Kaaamaap
Oap.

YK 37.02

Koananbuiran ageduerrep Tizimi
1. IlIsiabibexoB A.H. Anrebpa: Kammbl OiniM OepeTiH MEKTENTiH 8§-ChIHBIObIHA apHaJIFaH
OKYJBIK. — AnMaTel: ATamypa, 2012.
2. O6inkaceiMoBa A., KopueBckuii B., A6aueB A., XymarynoBa 3. Anrebpa: XKanmbl 6imim
OepeTiH MEKTEeNTIH 8-ChIHBIObIHA apHaJIFaH OKYJIBIK. — Anmartsl: Mekten, 2012.

IMPUHIOUIT JTUPUXJIE B YPABHEHUAX

ba3zapoaesa Mupa Kenncosna
mira88@inbox.ru

Maructpant EHY um. JI. H. I'ymunesa
Hayunslii pykoBoaurens — O. JKypasiesa

Tema nMHUM ypaBHEHMH SBISAETCA BEAYLIEM TEMOW B IIKOJBHOM Kypce MaTe€MaTHKH M
SABIIACTCS «(pYHIAMEHTOM» JJIsl PElIeHUs MHOTUX 3a/ay Kak B anrebpe Tak u B reomeTpuu. U3
IIKOJIBHOTO Kypca HaM HM3BECTHBI OCHOBHBIE METOJbI PEIICHHS YPAaBHEHHIl: aIrOPUTMHYECKHIA,
rpaduyeckuii, MeTo1 o0opa U T. 1, HO TOTOBSICh K OJMMITHAIaM YacTO BCTPEUAIOTCS YpaBHEHUS
MOBBIIIEHHOW CIIOXHOCTH, KOTOPBIE CJIOXKHO PEIINTh TPAAUIMOHHBIMUA METOJIaMHi. B 3TOM ciyuae,
YUEHUK JIOJDKEH HAWTH HeCTaHAapTHBIN Crioco0 perieHus. PaccMoTpum 3a1aum, perieHust KOTOPhIX
CBOJSATCS K PEILICHUIO YPABHEHUHN U UX CUCTEM, UCIIONb3Ys NpuHIMN Jupuxie.

Meroa nonyuyun cBoe Ha3BaHUE OT HeMelkoro maremartuka Hupuxiue (1805-1859 rr.), koTopsrit
YCTAaHOBUJI CBSI3b MeXAy OOBeKTaMu (3aiiipl) UM KOoHTeiHepamu. dopmynupoBka NpUHIUNA
Hupuxie: «Ecnu B n KOHTeHHepax CUAUT n+1 wiu OoJbIile 3aiflieB, TO HAMIETCS KIeTKa, B KOTOPO
CUJAT N0 KpaitHe! Mepe ABa 3aiiay. Jloka3piBaeTCsl JaHHBIA MPUHIIMIT METOJAOM «OT ITPOTHUBHOTOY,
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