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AHHOTauMSA.
B ctatbe uccnegyetcs nsomopdusm mexagy knaccudeckumu anrebpamu tunos B; v C;, Npu | = 2, KOTOPbIN
npencTaBnseT 0cobbIi MHTEPEC B paMKax TEOPETMKO-TPYMNMnoBbIX U anrebpanyeckmnx cTpykTyp. MNoctpoeHue
n3omopuma, OOHOr0 N3 BaXKHbIX CTPYKTYPHbIX MOHATWUWA, MpeacTasnseT ANs CTYOEHTOB, U3yyarolmnx
Anrebpbl Jln n nx NnpeactaBneHns B pamkax Kypca no Bbibopy, onpegeneHHble TpyaHOCTW. [1OCTPOEHHbIN B
paboTe n3oMopdn3M nokasbiBaeT BaXHOCTb Bbibopa 6asmca npu moctpoeHun usomopdumsma. B cnydae
ManbIX pas3MepHOCTEW, [JOCTAaTO4MHO MNOCTPOWUTb Tabnuubl, B KOTOpPbIX pe3ynbTaTbl onepauui
COOTBETCTBYHOLLMX Oa3NCHbIX 3NEMEHTOB COXPaHSIOT COOTBETCTBME, APYrMMM croBamu, OueKkTuBHOe
oTobpaxeHne coxpaHsaeT onepauun. B cuny 4ero, oCHOBHOE BHUMaHWe yaenseTcs NoCTpoeHuio 6a3ncHbIX
9MeMEeHTOB AaHHbIX anrebp 1 aHanu3y nx CBOWCTB B KOHTEKCTe nsomopduama. NokasaHo, 4To, HECMOTPS Ha
pa3nuuna B UCXOAHbIX onpedeneHunsx, AaHHble anrebpbl Jln  n3oMOpdHbI, YTO NO3BONSET YCTaHOBUTL
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B3aMMOCBA3b MeXdy WX anemMeHTamu u onepaumsimu. [puBooutcs onucaHue meToda MOCTPOeHUs
n3oMopguamMa, a TaKkKe MpPOBOAMTCA COMOCTaBrneHne O0a3uCHbIX 3NEMEHTOB Ans AdaHHbX anrebp.
MonyyeHHble pe3dynbTaTbl NPEACTaBNAT UHTEPEC AN AanbHENLWero n3yvyeHus anrebpandeckux CTpykTyp v
X CUMMETPWI, a TaKke ANsi CTYAEHTOB, N3yyatLwmux CTPYKTYpbl anrep Jln.
KnroueBble cnoBa. N3omopdunam, knaccnveckne anrebpbl, 6asmcHble aneMeHTbl, OpToroHanbHasa anrebpa,
cuMmnnekTuyeckas anrebpa.

AnpaTtna
Makanaga B; xeHe C; TUNTi Knaccukanelk anrebpanap apacbliHAarbl n3omopduam kapacTbipbinagsl, | = 2,
Oyn TON-TeopusNblK XaHe anrebpanblk KypbinbiMaap WeHbepiHae epeKwe Kbi3bIFyWbIblK TyAblpaabl.
MaHbI3ab! KypbinbIMAbIK yrbiMAapabliH, 6ipi 6onbin TabbinatbiH M3oMopduamai Kypy Jln anrebpanapbiH xaHe
onapablH, TaHgay KypcbiHbIH Geniri peTiHae 6enHeneyiH OKUTbIH CTyAeHTTepre Genrini Gip KubIHObIKTAP
Tyrbi3agpl. KymbiCTa KypacTbipbifiFaH u3oMopmam umsomopduamai Kypy KesiHge Heris TangayablH
MaHbI3ablfblFblH - kepceTeni.  Kiwiripim  enwemaep XargambliHOa COWKeC  Herisri - anemMeHTTepaiH
onepauusinapbiHbIH HOTWKENepi COMKECTIKTI CakTaWTbiH KecTenepai Kypy >XeTkinikTi, 6ackawa anTkaHaa,
OMEeKTUBTI KeckiHOey onepauusinapgbl caktamgbl. OcbifaH GannaHbICTbl OCbl anrebpanapablH Herisri
3aNeMeHTTEepPIH KypyFa XaHe wun3omMopcuam XaFdarbliHOa onapAblH KacueTTepiH TangayFa GacTel Hasap
aypapbinagbel. KepceTtinreHgen, 6actankbl aHblKTamManapgarbl aviblpMalubifibikTapFa kapamacTaH, oyn Jln
anrebpanapsbl n3oMopdThl 6onbin Tabbinaael, 6yn onapabiH SNEeMeHTTEpPI MeH onepaumnanapbl apacbiHAafbI
BGannaHbICTbl OpHaTyFa MyMKiHAIK Bepeai. Uisomopdmamai kypy aaiciHe cunattama 6epinin, ocbl anrebpanap
yWwiH 6a3ncTik anemeHTTepai canbICTbIpy Xyprisinedi. AnbiHFaH HaTwkenep anrebpanbik KypbinbiMgapabl
XoHe onapdblH CMMMeTpUusnapbiH O4aH api 3epTTey YLiH, coHaan-ak Jln anrebpanapbiHbiH, KypblnbiMAAPbIH
3epTTENTIH CTYAEHTTEP YLUIH KbI3bIFYLUbINbIK Tyablpaabl.
Tyningi cesgep: m3omopcduaMm, knaccukanblk anrebpa, 6a3ucTik anemeHTTep, opToroHanabl anrebpa,
cMMNneKTuKanbIkK anrebpa.

Abstract
The article examines the isomorphism between classical algebras of types B ; and C,, with [ = 2, which is of
particular interest within the framework of group-theoretic and algebraic structures. The construction of
isomorphism, one of the important structural concepts, presents certain difficulties for students studying Lie
Algebras and their representations as part of an elective course. The isomorphism constructed in the work
shows the importance of choosing a basis when constructing an isomorphism. In the case of small
dimensions, it is enough to construct tables in which the results of the operations of the corresponding basic
elements preserve the correspondence, in other words, the bijective mapping preserves the operations. Due
to this, the main attention is paid to the construction of the basic elements of these algebras and the analysis
of their properties in the context of isomorphism. It is shown that, despite the differences in the original
definitions, these Lie algebras are isomorphic, which makes it possible to establish the relationship between
their elements and operations. A description of the method for constructing isomorphism is given, and a
comparison of the basis elements for these algebras is carried out. The results obtained are of interest for
further study of algebraic structures and their symmetries, as well as for students studying the structures of
Lie algebras.
Keywords: isomorphism, classical algebras, basis elements, orthogonal algebra

N3yueHne wnsomopdmama mexay knaccudeckumu anrebpamum B, n C, NpeAcTaBnsieT BaXHYH
3apadvy. HecmoTpsi Ha To, 4To 06e 3T anrebpbl MUMEKT OTNUYHbIE OT APYr Apyra 6a3ncHble CTPYKTYpPbl, OHU
N30MOPMHbI, 4YTO MO3BOMSET paccMaTpuMBaTb WX Kak B3auMMo3aMeHsieMble B psfae abcTpakTHbIX
mMaTtemaTtudeckux mogenen. OpHako Mpouecc MOCTPOEHUSI COOTBETCTBUA MeXAy 3SNeMeHTaMu OaHHbIX
anrebp conpsbkeH CO 3HAYUTENbHBIMWU TPYAHOCTAMU. BasncHble anemeHTbl 3TMx anrebp dopmMupyroTca B
COOTBETCTBMU C pasfNYHbIMKM aKCMOMATUYECKUMUN U CTPYKTYPHBIMK NpaBuniamMmun, Y4To co3gaeT NpensiTcTeus
MpuW NOMbITKax YCTAHOBUTbL MEXAY HUMKU YeTkoe cooTBeTcTBUE. OOHOM U3 KMOYEBbIX CNOXHOCTEN SIBMSieTCS
HeobGX04MMOCTb TOYHOO onpefeneHns Bcex Npeobpa3oBaHuiA, KOTOPbIE COXPaHSOT CTPYKTYPY M CBOWCTBA
Kaxxgon n3 anrebp. 3t1o TpebyeT AeTanbHOro aHanu3a u CKpynynes3Horo noaxoda K NocTpoeHuto 6as3ncos,
4YTO AenaeT Mpouecc TPYOAOEMKUM W CROXHbIM. [lpy 3TOM MOCTPOEHWEe Takoro usomopduama No3BonseT
6onee rnyboko MOHATH B3aMMOCBSA3b M B3aMMO3aMeEHsieMOCTb anrebp, YTo oborallaeT Halle NMoHUMaHue
anrebpanyeckux CTPYKTYp B LLENIOM 1 CNoCcOOCTBYET pas3BUTMIO TEOPUN NpeacTaBNeHUA U CUMMETPUIA.
MoctpoeHue 6asuca anrebpbl B, u anre6pbl C,.

PaccmoTpuM knaccuyeckyto anrebpy B,. Mpu | = 2, pa3amepHOCTb MPOCTPAHCTBA, HAa KOTOPOM
ctpoutca  anrebpa Jlu, paBHa dimV =2[+1=2-24+1=5 Heuyé€THa, [ —HEBbLIPOXAEHHASA

1 0 0
cMMmeTpuyeckass GunmHenHas dopma Ha npoctpaHcTBe V ¢ matpuuen s =|0 0 [ |. OpToroHanbHas
0, O

anrebpa sl(5,F) cocTOMT 13 BCeX 3HOOMOPGM3MOB MPOCTPaHCTBa V, yOOBMNETBOPSIOLWMX YCIIOBUIO
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a by b,
fx(),w) = —f(v,x(w)) [1] (cm.Takke [2—5]). Ecnnm x pasgenutb Ha Gnokm: x=(c¢; m n |, 70

G2 P ¢
paBeHCTBO sx = —x's (x' —maTpuua, TpaHCMoHMpoBaHHas K x) 06paTUTCA B yKa3aHHYD COBOKYMHOCTb
ycnosuii: a = 0,¢; = —bs, ¢, = —bf,q = —m',nt = —n,p* = —p. CnegyeT OTMETUTb, YTO Crieq MaTpuL, paBeH

Hymo: Tr(x) = 0. KonnyecTBo 6a31CHbLIX 3MEMEHTOB paBHO 212 + [ = 2-2% + 2 = 10. Wcnonb3ys ykasaHusi
nocTpoeHust BasncHbIX 3NEeMEeHTOB [AaHHOW Kknaccuyeckow anrebpbl, npusegeHHoe [x. Xamdpucom: [
AnaroHanbHbIX MaTpuy e; — e;; 4, FAe 2 <[ <[+ 1, 2l maTpul, KOTOpble HEHYMNEeBbIMA UMEIT TOMbKO
nepBebii cTonbeu 1 NepByld CTPOKY, @8 WMEHHO, eq ;i1 — €411, €1i+1 — Ci+i+11y 1 < <[. MNoamartpuue
g =—m' cooTBeTCTBylOT  MaTpuLpbl €it1j+1 — Clrjrii+iv1s 1A 1 <i#j<l. Tlogmatpuue n
COOTBETCTBYET €;11,14j+1 — €j41,14i+1, TA€ 1 < i <j < [l. [NogMaTtpuue p COOTBETCTBYIOT MaTpULbl €141 j+1 —
€j+1+1,i+1, A€ 1 < j <i <Ll lNpueeném Hmxe Bce 10 BGa3NCHBIX AMEMEHTOB: €y; — €44; €33 — 55, €13 — €41,
€21 ~ €14 €32 T €45, €23 ~ €54, €15 — €31, €13 ~ €51, €25 ~ €34, €43 ~ €52.

Tenepb nepengém K knaccuyeckon anrebpe C,. PasmepHocTb dimV =21=2-2=4 (I = 2),
f —HeBbIpOXAeHHas KococumMmeTpudeckas OunuHenHasa dopma Ha npocTpaHcTBe V € maTpuuen s =

0 I
( I é) Cumnnektndeckaa anrebpa sl(4,F) coctouT u3 Bcex 3HOOMOPKMU3MOB x npocTpaHcTBa V,
-

m n
yaosneTsopsitownx ycrnosuto f(x(v),w) = —f(v,x(w)). CMMNNIEKTMYHOCTb ANns x = (p q)’ m,n,p,q €
gl(2,F) saknioyaetcss B TOM, 4T0 sx = —x’s, 3HauuT n' = n,p‘ = p,m’ = —q, cnea matpuubl Tr(x) = 0.
MocTponm GasncHble aNemeHTbl: | AuaroHanbHbIX Matpul e; — e,y (1 < i < 1); nobasum I — 1 maTpuy
ej— e (1< i#j<1). Ycnosue CWMMETPUYHOCTU noamMaTpuubl n onpefenser ewe 6asncHbIX

1 . . .
anemeHToB [ +El(l —1): wmatpuupl e, (1<i<D), ey+e(1<i<j<l); aHanorniHo, Ans
noamatpuubl p. KonmyecTBo 6asnCHbIX anemeHToB, npu | =2, paBHo 212+ 1=2-22+2=10. Huxe
anBeﬂeM I'IOJ'Iy‘-IeHHbIe 6a3V|CHb|e ANeMEeHTbI. 611 - 633; ezz - 64_4_; 612 - 643; 621 - 634_; 313; 624; 614_ + 323; 631;
€2; €32 + €y41.

NMocTtpoeHune nusomopdusma B, = C,

Mokaxem, yTo anrebpa B, nsomopdHa C,, NocTaBuB Kaxxgomy 6asucHomy anemeHTy anrebpbl B,
npoHymepoBaB ux pfAna ypobctea, 6asvcHble anemeHTol anrebpbl C,, Takke MNPOHYMEpPOBaB WX
COOTBETCTBYOLLMMN NHAEKCAMWN.

Ecnn noctpoutb Tabnuvubl YMHOXEHUSA BbIMUCaHHbIX 0a3nCHbIX 3nemMeHToB 06eunx anrebp, To
yCTaHOBUTb M3omopduam He yaaetcs. ConocTaBmB AaHHble 06enx Tabnumy, NpyLnM K BbIBOAY, YTO MCKOMBIN
N30MOPdU3M BO3MOXEH, €CMNN HEMHOTO BMOON3MeHUTb 6a3uc anrebpsl C,. Jlerko BugeTb, YTO HOBbIN Ba3nc
OeNCTBUTENbHO sBnsiecd 6asmcom 1 yooBrneTBOpseT BCEM BbllIENpMBEOEHHbIM paBeHCTBaM Ansd 6rnokos
MaTpuLbl.

CoBepLuumB onpeaeneHHble BbIMUCTIEHNS 118 HAXOXKAEHNST COOTBETCBUSA BasnCHbIX anemMeHToB anrebpol B,
6a3ncHbIM anemMeHTam anrebpsbl C,, MOXXHO NPUBECTU CreAyLNE CONOCTaBNEHNS:

1 1
By: b1 = €22 T €y - Cricy = _;(911 — e33) +§(ezz — €44)
1 1
b, = e33 — ess - C; = ;(911 —e33) + 5(922 — €44)
NG
by = e, — ey - C3 = 7(912 — €43)
NG
by, = ey —eq - Cy = 7(921 — €34)
bs = e3; — eys - C5 = €13
be = ey3 — €54 - Ce = €31
N
b; = ej5 —e3 - ¢7 = (e1s +€33)
NG
bg = e13 —es; - cg = (€3, +e41)
by = ey5 — €34 - Cog = €4
bip = es3 — €5, - C10 = €42

CocrtaBum Tabnuupbl Ans kaxagon anredpol B, n C,.

MokaxkeM, Ha npuMmepax, KakuM obpas3oM nosyyatTCs SfeMeHTbl B pe3ynbTaTe MX KOMMYTaTOPHOro
YMHOXEHWSI:
[bl, bi]l = by by — by by = (e — €4s) " (€22 — €4s) — (€22 — €44) ~ (€22 — €44) = €22€27 — €22€44 — €44€5 +
€44€44 — €22€27 F €264y + €44€p; — €446, =0
[b,,by] = by by — by = by = (e — e4s) (€33 — €55) — (€33 — €55) * (€22 — €44) = €22€33 — €22€55 — €44€33 +
€44€55 — €33€2; T 3364 + €556, — 55644 = 0
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[bl, b3l = by b3 — b3 by = (e — €4s) " (€12 — €41) — (€12 — €41) ~ (€22 — €44) = €22€15 — €22€41 + €44€41 —

€126 + €14y + €41€9€41€44 = €4y — €1, = —by N.T.A.
Pe3ynbTaTbl BblMUCTEHWIA ANsi  Ga3uCHbIX  3nemMeHToB anrebpbl  B,, OTHOCWTENbLHO Onepauuu
KOMMYTMPOBaHUsI CBEAEM B Tabnuuy.
Tabnuua 1.
[] b, b, b; b, bs be b, bg b, byo
b, 0 0 —b, b, —bs b 0 0 by —byo
b, 0 0 0 0 b —bg b, —bg by —byg
by bs 0 0 —b, 0 bg bs —bio by 0
b, —b, 0 by 0 b; 0 by bg 0 —bg
bs bs —bs 0 —b; 0 b, — by 0 —bs 0 0
b —bsg bg —bg 0 b, — b, 0 —by 0 0 0
b, 0 —b; —bs —bg 0 by 0 —b, 0 —bs
bg 0 bg 20 —bs by 0 b, 0 by 0
by —by —by —b; 0 0 0 0 —b, 0 —b;
— b,
by, byq byq 0 —bg 0 0 by 0 b, + b, 0

[na coctaBneHnst Tabnuubl OTHOCUTENBHO KOMMYTATOPHOrO YMHOXEHUsI (HOBbIX) 6a3nCHbIX 3NeMEHTOB
anrebpbl C,, MOKaXXeM Ha HECKONbKUX NMpuMepax, NpoLecc BbIYMCMEHUS:

1 1 1 1 1
[cpal=cc—ce = (_5(311 —e33) +E(322 - 344)) ' (_;(311 — e33) +§(322 - 344)) - (_5(911 -

1 1 1
e33) + ;(622 - 344)) : (‘;(611 —e33) + > (ex — e44)> =0

el =cirep—cr g

1 1
=\73 (e11 —e33) + > (e — e44)>

1 1 1 1
: <E (e11 —e33) + > (e22 — €44)) — (E (eq1 —e33) + > (e2 — e44)>

1 1 1
: <_§(311 —e33) + > (ex2 — e44)> =3 ((912 te33+ eyt 344) — (e +e33+ey + e44)> =

=0

[01'63] =C€°'C3—CC

B 1
= <_E(ell -

1
e33) + > (ex — e44)> :

V2

V2

— ey —e3) ——(ep—e
2(12 43) 2(12 43)

1 1 V2 2
: (‘E (e11 —e33) + 5(322 - e44)> =7 (43— ey — ey +ey3) = ey (es3 —e1p) =
= —C3
PesynbTaTbl BbIMMCIIEHNI CBEAEM B TabnuLy.
Tabnuua 2.
[] €1 C2 C3 C4 Cs Ce €y Cg Cq €10
€1 0 0 —C3 Cy —Cs Ce 0 0 Cy —C10
C2 0 0 0 0 Cs —Ce C7 —Cg Cq —C10
C3 G 0 0 -G 0 —Cg Cs —C10 Cy 0
Cy —Cy 0 ‘1 0 C7 0 Cq —Ce 0 —Cg
Cs Cs —Cs 0 C7 0 CG2—6C 0 C3 0 0
Cq —Cg Cq Cg 0 L — ¢ 0 —cy 0 0 0
(S 0 —c —c —cq 0 4 0 Cy 0 C3
Cg 0 Cg 10 Cq —C 0 —C 0 —C4 0
cy —Cq —Cq —cy 0 0 0 0 Cy 0 ctc
€10 C10 C10 0 Cg 0 0 —C3 0 —c; 0
—c,
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ConocTaBenss gaHHble Tabnuy, MOXHO BMAETb, YTO KOMMYTaTOPHOE YMHOXEHNE COOTBETCTBYHOLLNX
Ga3nCHbIX ONeMEeHTOB COXPaHsIlOT 3TO CcooTBeTcTBMe. Hanpumep, npousseaeHwo [be, bg| = b, — by
cooTBeTCTBYeT npoussedeHne [cs,ci] = ¢, — ¢;. Takum o6pa3om, UCKOMbIN m3oMopduam B, = C, ABYX
Knaccuyecknx anredbp noctpoeH. [JaHHOEe NOCTPOEHNE MOXET CMYXUTb XOPOLLIMM NPUMEPOM AN CTYLEHTOB
N MarnmcTpaHToB, Kak Bbl60p 6a3nCHbIX 3NEMEHTOB cyuleCcTtBeHeH OAna NoCTpoeHnd Msomopd)wsma.
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AHpgaTtna

Makanaga Kasipri 3amanfbl 6inim 6epyaiH, 6acbiM MiHOETI MeKTeN OKyLbIapbiHbIH 3epTTey AarabinapbiH
OaMbITy apkbifbl  6iniM MeH OafFdblHbl FaHa eMec, COHbIMEH kaTap ecenTtepi e3 OeTiHwe LweLyre XoaHe
CblHV onnayfa AanblHAbIKTbI KanbinTacTelpyfa GonaTbiHbl Typanbl Macerne KapacTbipbifiFaH. Herisri mekTen
XargambiHga «eomeTpusiy noHi e3iHiH KongaHOanbl GafbiTbl MEH JlorMKanblK KypblibIMbIHBIH apKacbiHaa
3epTTey [fafdblnapbiH KanbinTacTblpyFa kel MyMKiHAikTep Gepepi. Bbyn makana reoMeTpusiHbl OKbITY
npoueciHae OKyLbiNapablH, 3epTTey AafablniapbiH TabbIiCThl KAnNbINTacTblpyFa biknan eTeTiH negarornkanblk
Xargannapabl 3epTTeyre apHanfaH.

Tyninai cespep: 6inim ©Oepy Xyweci, norvkanelk onnay, maTtemaTtukanblk O6eliHenepai navibimgay
apeKeTTepi,3epTTey XKyMbIChbl.

AHHoOTauunA
B cratbe paccmaTpuBaeTcs — npuvopuTeTHas  3agaya COBpPEMeHHOro obpasoBaHus 9TO pasBuUTMe
nccnegoBaTenbCKUX YMEHWUI Y LLKOSIbHUKOB, YTO TpebyeT He TOMbKO 3HaHUMA M HaBbIKOB, HO U FOTOBHOCTM K
CaMOCTOATENbHOMY pELUEHU0 3a4ay U KPUTUYECKOMY MbILMeHnto. B ycnoBMsaX OCHOBHON LWKOMbI NpegmeT
«eomeTpusA» nNpegocTaBnsieT LUMPOKME BO3MOXHOCTU AN POPMUPOBAHUS UCCNeAoBaTeNbCKMX HaBblKOB
Gnarogaps cBoeW NPUKNAgHOW HampaBreHHOCTM W NOrMyeckon cTpyktype. [aHHas crtatbs MNOCBsLUeHa
nccnegoBaHWo Neaarormyeckmx ycrnoBui, CnocoBCTBYIOLLMX YCMELWHOMY CTaHOBIIEHMIO UCCNEA0BATENbCKMX
YMEHUN yYalumMxcs B npouecce obyvyeHuss reometpum.
KnioueBble cnoBa: ObpasoBaHue, NOrMyeckoe MbllUneHMe, uccnegoBaTenbckas paboTta, paccyxaeHus,
negarorMyeckme ycrioBus.

Abstract

The article discusses the priority task of modern education, which is the development of research skills in
schoolchildren, which requires not only knowledge and skills, but also readiness for independent problem
solving and critical thinking. In the context of basic school, the subject "Geometry" provides ample
opportunities for the formation of research skills due to its applied focus and logical structure. This article is
devoted to the study of pedagogical conditions that contribute to the successful development of students'
research skills in the process of teaching geometry.
Keywords: Education, logical thinking, research work, reasoning, pedagogical conditions.
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MA3M¥HbI

COAEPXXAHME

NNEHAPJIbIK OTbIPbIC

NNEHAPHOE 3ACEONAHUE

Axmem BatimypceiHynbl ambiHOarbl KocmaHal eHiprik yHusepcumemiHiH ©neymemmik-mapbue
XKyMbICmapbl XeHiHOeai NpopeKkmopbl, MexHUKa fbifibiMOapbiHbiH kKaHOuGambl Temupbekos
HypnbixaH MykaHynsi Anfbl ce3 | [lpopekmop no coyuanbHo-eocrumamersbHol pabome
KocmaHalickoeo pezuoHanbHO20 yHugepcumema umeHu Axmem baltmypcbiHynbl, kaHOudam
mexHudYeckux Hayk Temupbekos HypribixaH MykaHyrbl. lIpuBeTCTBEHHOE CNOBO

Xamneucoea KopnaH KabbikeHoeHa, 0.n.H., npogheccop, Kasaxckuli HayuoHasbHbIU
nedazoeudeckuli yHugepcumem umeHu Abas, 2. Anmambi, KazaxcmaH. WHHOBaLMOHHble
MeTOA0NIOMMU B BbiCLLEM 06pa3oBaHum

Yconbues AnekcaHOp [lemposuy, O0.n.H., npogeccop, Ypanbckull eocydapcmeeHHbIl
rnedasoeudeckuli yHueepcumem, e. EkamepuHbype, Poccus. Peanusauusi npuHUMnNa
HarnNAQHOCTU Npu o6y4YeHun usnke B COBPEMEHHbIX YCITIOBUAX

OHoepc Memep, 0.¢h.-M.H., 3a04HbIl OoueHm, YHugepcumem rpuknadHbIX Hayk, 2. Bunbday,
lepmaHus. Wcnonb3oBaHMe OpUrMHanNbHbIX TEKCTOB BeAYyWMUX MacTepoB, 4TOObI
ouyeBUAHee BbIABUTbL CBA3N MeXAy obnactamu pusmnku
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HaHOUHAOYCTPUK

Kacbimosa A.l., Tykmybaesa C.A., KypmaHzanuesa A.A. BHepgpeHne npobnemHoro
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COBPEMEHHbIX TEXHOMNOrMN 0by4eHnst yuntenamm ouankn B KoctaHarickon obnactu

KypmaHeanueesa A.A., Tykmybaeea C.A. AHanu3 YypOBHSA MOArOTOBKM yyawmxcsa 12-x
KnaccoB K paboTe C 9KCnepuMeHTamnbHbIMU AaHHbIMW W rpadvkamu Ha ypokax (U3UKK:
OLleHKa HaBbIKOB pacyeTa NorpeLlHoCcCTen 1 NOCTPOeHUs rpadmKoB
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Uymetko T.C., 3ybko H.H. Peanusaumss STEM-nogxoga B OOMONHUTENbHOM TEXHUYECKOM
obpasoBaHuu geten
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