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«OHU3UKA /KOHE ®0OO» cekuusacwul
Cexkuua « ODU3HKA U MII®D»

BHEJIPEHUE MHHOBAIIMOHHBIX TEXHOJIOT U1
TP OBYYEHUU ®U3UKHU

AbGynxaupos M.X.
I'KKII «Bprcmmii komiemx, ropoa Kokmeray»
IIpH yIIpaBjieHUU 00pa30BaHusl AKMOJIMHCKOM 001acTu
abulkhairov._m_ h@mail.ru

O0pa3oBaHue — 3TO TO, YTO OCTAETCS

MOCJI€ TOTO, KaK BCE BRIyYEHHOE 3a0yIeTCsl.
Makc Teonop @enmnke Oon

Jlays, husuk

B Hacrosmee Bpems B Ka3zaxcraHe HIOET CTaHOBJIEHHE HOBOW CHCTEMBI
oOpa3oBaHMs, OpPUEHTUPOBAHHOIO Ha BXOXJEHHE B MHUPOBOE 00pa30BaTEIbHOE
MPOCTPAHCTBO. JTOT MPOLIECC COMPOBOXKIAETCS CYIIECTBEHHBIMU W3MEHEHUSIMU B
MEJAaroru4eckoil TEOpUM U MPaKTUKE yueOHO-BOCHUTATENIBHOIO MTPOIIecca.

AKTyanpHbIM B MEJAarOTMYECKOM MPOLECCE CTAHOBHUTCS HCIIOJIb30BAHUE
MHHOBALIMOHHBIX TEXHOJIOTHM, KOTOpble W (OPMUPYIOT Yy VYYAIIUXCA HABBIKH
CaMOCTOSATENIbHOTO JOObIBaHWS HOBBIX 3HAaHUU, cOOpa M aHanIM3a HEOOXOAMMOWU
uHpopManuu, YyMEHHWE BBIIBUIATh THUIOTE3bl, Je€JaTh BBIBOABI M CTPOUTH

YMO3aKITFOUCHHS.
Ieab: MOBBICUTH YCHCIIHOCTH OOYYEHHMS IO IPEIMETY, CO3/1aB YCIOBHS IS
(hOpMHUPOBAaHUS TTOJIOKUTCIHPHOM MOTHBALlMA K YYCHHIO C IPUMCHCHUEM
MHHOBAIIMOHHBIX TEXHOJOTHUH ITPH 00yUYeHUH (PHU3UKE.
3agaun:
- O3HAKOMHUTBHCA C TEOPETUYCCKHMM OOOCHOBAaHHMEM HMHHOBAIIMOHHBIX TCEXHOJIOTHH
o0yueHus;

- UCTI0JIb30BaTh METO/IbI U TIPUEMBI JJIsI IPAKTUYECKOTO MTPUMEHEHUSI TEXHOJIOTUH;
- cOo3/1aTh JIMarHOCTMYECKUH MaTepuan Juisl HccienoBaHus A()PEeKTUBHOCTU
WCTOJIb30BaHUS TEXHOJIOTHIA.
OOBEKTOM HCCIIeI0OBAHUS ABJISIETCS Mpolecc 00yueHus GU3UKHU B KOJUICKE.
IIpeamer uccie0BaHUsA - THHOBAIIMOHHBIE TEXHOJIOTUU O0yUeHUs (PUBHKHU.
OxuaeMblid pe3yJbTar:
1.IToBblIeHNE MO3HABATEILHOTO MHTEPECa K (PUBHKE.
2. Ycmenrnas caMmopean3aius yqanuxcsi B yaeOHOM eaTeTbHOCTH.
3. Pa3BuTne KOMNETEHIMN yYaIIuXcst
4. TToBplieHNE KauyecTBa 00YICHUS


mailto:abulkhairov_m_h@mail.ru

[legarornyeckasi TEXHOJOTHS - 3TO HMPOAYMaHHas BO BCEX JETaSIX MOJEIb
COBMECTHOH I€1aroruyeckoi JEsTENIbHOCTH M0 NPOEKTHPOBAHMIO, OPraHU3aluu U
IOPOBEACHUIO y4eOHOro mpouecca ¢ Oe3yCIOBHBIM oOecreuyeHueM KOM(OPTHBIX
YCIIOBUH 17151 yHaIllUXCsl U YUUTETIS.

[Tpu3sHakaMu T€Iaroru4eckod TEXHOJOTMM  SABIIAIOTCS:  LIEJENOJaraHue;
IPOEKTUPOBAHNE NEAATOTUYECKOTO MPOIIECCa; HATMYUE JUATHOCTUYECKUX CPEACTB U
YCIIOBHi, TapaHTUPYIOIINUX JOCTUKEHHUE TEIarorn4eckuX LeJeil; cpecTBa aHaau3a
nporiecca u pe3ybTaToB JACATEIBHOCTH yUuTeNs u yyammxcs. [1: 92 — 96]

[TpuanMmamu ME€IarOrTHYECKON TEXHOJIOTUU ABJIAIOTCA:
[EJIOCTHOCTh,  (PYHIAMEHTAIBHOCTb,  KYJIbTYpOCOOOpPa3HOCTh,  T'yMaHH3AIUS
oOyueHus1, 1eATeIbHOCTHBIN MOAX0/I, HEPEPBHIBHOCTH 0Opa30BaHUS.

B coBpeMeHHOI megaroruke OJHOBPEMEHHO CYIIECTBYIOT W JAPYr JApyra
JOTIOJIHAIOT MHOKECTBO PA3JIMYHBIX COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTHIA:
npobsieMHOe oOyueHue, JUYHOCTHO-OPUEHTHUPOBAHHOE oOyueHue,
3I0pOBbECOEperaroIe, TEXHOJIOTMM Ha OCHOBE 3()(PEKTUBHOCTU YIPABICHUS U
OpraHM3alM y4eOHOTro MPOoLecca - KOMIbIOTEPHBIE TEXHOJIOIMH O0YUEHHUS U T JI.

IIpoexTHOe oOy4eHme oO0NagaeT psSAOM MPEUMYLIECTB B OTIMYHE OT
TpaJULMOHHOTO 00y4yeHus. Bo-mepBbIX, 3TO NPEUMYILIECTBO B TOM, 4To
opraHusanus oOydyeHHUsi OPUEHTUPOBaHA Ha JIMYHOCTb OOyuyaemoro. Bo-BTOpbIX,
KapAUHAJIBHOE OTJIMYUE MPOEKTHOTO OOY4YeHHMs  3aKJII0OYaeTcss B TOM, 4YTO, B
OCHOBHOM, Ha Pa3HBIX 3Talax ydaluecs ACHCTBYIOT CaMOCTOSITENbHO. B- TpeTbux,
OBJIAJICHUE MBICIUTEIbHBIMHA TPOIIECCAMU OMPEIENIeTCd KaK CHUHTE3, CpaBHEHHE,
000011eHne, Kiaccupukanus, abcTparupoBanue. B-ueTBepThIX, NOSBISETCS UHTEPEC,
YCHJIMBAETCS MOTHBAllMs JIMYHOCTHOTO pPOCTa, W3MEHEHHs cebOs. B-maThix,
U3MEHsETCS Poib mpenoaaBarers. [2: 160]

[locne Toro, kak 0Oa3a Moero KaOWMHETa MOMOJIHUIACH MYJIbTUMEIUNHBIM
00Opy/IOBaHUEM, CO3JAIMCh MPEANOCBUIKA JJisi pEeHIeHHs CIEayrolleld 3aaauu:
CO3/1aTh CUCTEMY palMOHAJIBHOM OpraHu3aluu Tpolecca OOy4eHHUS U KOHTPOJIS
3HaHMU yyallMxXxcsi U CaMoe€ IJIaBHOE-HaXOXKJIEHUE TaKUX CPEACTB KOHTPOJIS,
KOTOpblE MOTHBHUPOBAJIM Mpoliecc OOydeHHs] OOy4aromMxXcs W pPa3BUBAIM HX
komneTeHMHu. Llenbto ombiTa sABIsSETCS pa3padOTKa CUCTEMbl OpraHHU3allH
WHTEPaKTUBHOTO KOHTpoJia mo ¢usuke ¢ npumenenuem UKT u e€ ampoOanus B
COUYETaHUM C TPAJAULMOHHBIMU (POPMaMU U METOJIaMU MPOBEPKU 3HAHUMN, YMEHUU U
HABBIKOB YYalllUXCsl.

B coBpemeHHOM yueOHOM 3aBeICHUH, JENAONICH CTaBKY Ha aKTUBH3AIHIO
y4eOHOro npolecca, UrpoBas JesiTeIbHOCTh UCIOIB3YETCS B CIAEAYIOIIUX CIIyqasiX:

-B KQUE€CTBE CAMOCTOSTEIIbHON TEXHOJIOTHH;
-KaK AJIEMEHT TIeIarOTUIECKON TEXHOJIOTHH;
-B KauecTBe (DOPMBI ypOKa WU €TO YaCTH;

- BO BHEKJIACCHOM paboTe.

WHTennexTyanbHO-TBOPUECKHUE UTPhI MOTYT OBITh HCIIOIb30BaHbl HE TOIBKO BO
BHEKJIACCHOW M BHEYPOUHOI paboTe, HO M Ha 3aHATHUSAX (IIPU U3YYEHHH HOBOTO
MaTepuaia, MOBTOPEHUH MPOUIEHHOT0, KOHTPOJIS 3HAHUIM 00Yy4arOIIUXCs U T. J1.)



I'maBHas memarornyeckasi nejb JO00H WHHOBAIIMOHHOH TEXHOJOTHHM —
dbopMHupoBaHME PA3NUYHBIX  KIIOYEBBIX KOMIIETEHLUH, TOJ KOTOPHIMU B
COBPEMEHHOM Tearoruke IOHUMAIOTCS KOMIUIEKCHBIE CBOMCTBA JIMYHOCTH,
BKJIIOYAIOIIME B3aMMOCBSI3aHHBIC 3HAHHS, YMEHUS, IEHHOCTH, a TaKKe€ TOTOBHOCTh
MOOHMIIN30BaTh WX B HeoOXxoaumoil cutyaruu. IIpakThka mokaszama, 4ro 3TH
TEXHOJIOTUU TO3BOJISIIOT aKTUBU3UPOBATh IO3HABATENIBHBIM HHTEPEC YYalIUXCS K
¢u3nKe, YYUTHIBAIOT WHAWBHUIYaIbHbIE OCOOCHHOCTH YYalllUXCS, TO3BOJIIOT
BBICTPAMBATh TPASKTOPHUIO PA3BUTHS Kak0oro o0ydaemoro. [3: 120-122]

[IpuMeHsATh WHHOBAIIMOHHBIC TEXHOJOTHH MpPH OOyYEeHUH  HEOOXOIMMO, HO
OJHOBPEMEHHO C MPHUMEHEHHEM TPAJAUIUOHHBIX (opMm. Jpyrumu cioBamu, OT
TEOPUH - K TMPAKTUKE, COCAMHECHUE AKaICMHUYCCKHX W MPArMaTHYECKUX 3HAHHHA C
COOJIOZIGHUEM COOTBETCTBYIOIIEro OalaHca Ha KaXIOM JTane O0Oyd4eHHs.
PesynbTaThl WCCIENOBaHUN aMEPUKAHCKUX TICHXOJIOTOB IMOJTBEPIKAAIOT, UTO
KpPEaTUBHOCTh MMeeT OOIIyI0 OCHOBY  HE3aBUCHMO OT CQephl IesTeIbHOCTH,
HapaOOTaHHAas Ha OJHOM MaTepHualie, MOXeT ObITh MepeHeceHa Ha APYrol MaTepuall.
3TO TOBOPUT O TOM, YTO IHPUMEHEHHE MHHOBAIIMOHHBIX TEXHOJIOTUH TpH
oOyyeHHH (GU3MKA TIO3BOJIUT B JAJIbHEHIIEM MOUM y4alllUMCSl TIPUMEHSTH CBOU
3HAHUS U YMEHUS B PA3JIMUHBIX 00JIACTSIX CBOSH MPAKTHYECKOW AEITEIHHOCTH.
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KAJIIBIJTAHFAH JTAHJAAY-JIMOIINLI TEHAEYJIEPIHIH N-
COJIMTOHABI HIEINIMEPIH KAPACTBIPY KOJIJAAPBI

AnpuixaH @. K.

Acrana K., JI.H. I'ymuneB arbingarsl Eypasust yITTBIK YHUBEPCUTETI
farizadilkhanova@mail.ru

1935 xpuibl  (heppOMArHETUKTEPJI MArHUTU3ALMSUIAYABIH JUCTIEPCHUSIIBIK
TEOpUSCHIH 3epTTey Ke3inae Jlannay-Jludummi MarHuTTeNy1iIH MaHbI3Ibl TEHILCYIEpI
Oonpil  TaOBLIATBIH, (EeppOMArHUTTIK cnuHAl  Ti30eriniH  Jlannay-JIugmi
TEHJEeyJiepl Jen arajaThlH TeHJAeylH YchiHabl. KeiliHipek, Oya TeHaeysep
KOHJICHCUPJICHIeH opTa (pu3ukachiHa TaObUIFaH. 1960 xKbligapbl KEHECTIK GU3HKTED
A. XK. Axwuesep, B.I'bepsnwpmap, C.B.[lenernunckuii, e3nepiHiH «ChIFy
TOJIKBIH/IAPBD KITAOBIH/A, CIUH-TOJIKBIHBI, (PEPPOMATHUTTIK CIIUHII TEHACYJEP KOHE
TOJIKBIHJIBI €PITIHAUIEPAl eTKEN-TErKEWUI1 3epaenei
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1974 xpbuel K.Hakamypa, T.Cacana OipinmriaeH, ['unOept emrynepi ok Oip
emmemal Jlanmgay-JIndmmi Tenaeynepine apHajaraH COJMTOHJIBI HIeniiM 0ap eKeHiH
Oaiikanel. Conl Ke3/le KONTereH MaTeMaTUKTEep MEH (M3UKTEp COJUTOH TEOPUSICHIH
3epTTel.

Coman Oepl JAMHAMHMKA KOHE CaHJABIK HOTHIKEIEp Typajbl TEOPHUSIIBIK
3epTTeYJepIiH cepusuiapbl mMaiga OosraHabikTaH, Jlanmay-JIudmur TeHmeynepin
ICITy 9JIICTepIHE, Kepl IIalIblpay 9/IICiH, KONTEreH TaOUFATThIH CaKTady 3aHIaphiH,
TCOMETPHUSHBI  DKCIPECCUsIay OMICIH Jk0HE ChBBBIKTHIK emec Ilpemunrep
TEeHIEYJEPiHIH  TEHrepiMIik  TeHaeynepiH KoimaHaabl. COHFBI  KBUIAAPHI
dbeppoMarHuTTiKk MaTepuangap OelHe >KOHE jka3z0a ammapaTTapblHIa KEHIHEH
konaanbaasl. by Jlannay-Jludmmn Teraeynepiniy 6ip KacueTi O0IBIT TaObIIaIbI.

bi3 Oyn JKyYMBICBIMBI3[A, €H ajAbIMEeH, >KanmbulanraH Jlangay-Jlugmmn
TEHJICYyiH BEKTOPJIBIK MTOTEHITMAJIFA M€ TYPIHJIC Ka3bITl aIaMbl3

st+o,ssAsXX+§sAW=o (1)

W, +2aS AW (2)

MYHJAFbl A -BEKTOPJIBIK KeOeHTiHai Oenrici, an S= S,S,,S, , W= W, W, W, ,
BEKTOPJBIH V3BIHABIFBI S°=S7+S7+S.=1,W?=W/+W;/ +W=b xoHe a,b=const.

EcenTeynepiMizai >KeHUIIETY MakcaTbiHAa OyJl TEHJACYJIEpPJIH MaTpULIAIBIK TYpl
pIHFaIEI [1-2]. On keneci Typae 6epiient

iSt+1 S,S,, L S,W =0 (3)
2 a

iW, +a S,W =0 (4)

3
MyHJarel a=const ,S =zj:lSj X,Y,t 0;- CIHUH BEKTOPBLIHbI- CIHH BEKTOPBLIHBIH

MaTpuuaiblKk Typi, W :ZLWJ. X,Y,t o} -BEKTOPJIBIK MOTCHIUAJIBIH MaTPHIAIBIK

RS I Y

-ITaynu marpunanapsl.

ConuToHabl MIemiM any yuriH 613 Xupora omiciH maipamanambiz. On yuriH 0i3re
TeHJCYJIepAiH OUCBHI3BIKTHI TYpiH any Kaxker. biz (3) (4) tenaeynepal e3imisre
BIHFAMJIBI €TIM, KeJIECl TYP/IC JKa3bll aJlaMbl3

TYPp1 JKoHE

IS/ +S7S, —S,S;, +§ S'W,—SW* =0, (5)

3xx

IS, +$S s-sssxx—s SW,—SW~ =0, (6)

6



2iS, +S;S™—S*S_ +§ SW'-S'W~ =0,(7)

iW'-2a SW"-S'W, =0,(8)
W, -2a SW,-S\W~ =0,(9)
iW,, —2a S'W™-S'W* =0, (10)

Ocsl TeHeynepi OUCHIKTBI TYpre KeATIpy YILIH KeJeciiel Oenriaeynep eHrizemis,

W, =|of ~lo.[s W* =200, W‘=2¢1¢§,(11)
g 20 20 |a)| (12)

_ Lol

1+]of _1+|a)|2’

aruu (11) xxone (12) Typaenaipynepai (5)-(10) Tenaeynepre anapbin KOWbI,

iwt—wxx+2w—w*+2 o, -, op,—p, =0, (13)
1+|a)| a
ia 2 .
w, > 1—|a)| @, +20'p, =0,(14)
l+|a)|
Oy ——— 200~ 1-|of ¢, =0,(15)
1+|a)|

anambi3. XHpOTa 9MICIH MaijanaHy yuIiH Oi3re ’kaHa TypJieHaipyiep Kaxer. bi3
oJlapbl Keyeci TypJie ajambl3

0=3 g =2 = L6 (16)

—

Ocbr  Typnenmipynepai  (16) amwim, (13-15) Tenaeynepre  KOWbI,XHUpOTa
OMEepaTOPbIHBIH KOMETIMEH KeJecl TYPAE Ka3aMbl3

[iD,+D}] g-f —2 p'q=0,(17)

D -1 ~Zqq=0, (18)

D -1 ~2qq-0, (19)

D, p-f —2iag’q=0,(20)

D, q-f —2iagf =0, (21)

MYHAFrbl Xupora OIIepaToOpbI

D!ID'f x,t -g xt =0,-8, 0,-06, f xt-g x,t| Type aHbIKTanans [3-4].

x=x',t=t’



ConuToHpl MWEMIMIEPIl aly KOJNJIApblH KapacTelpy YIIiH Oi3re Oenruii Oip
omicTepal KOJJaHy KepeK. COHAbIKTaH 013 Xupora Hemece JlapOy TypieHuipynepi
CUAKTBI oficTepAiH OipiH TaHjam, KapacThipambl3 [5]. N-CONMMTOHIBI HISHIIM ally
yuris 6i3 g, f, g, p TOMEHAETIIeH TYpAe KIKTEI Ka3aMbl3

g=> ", Xt (22) f=1+> "1, xt +&'f, xt (23)
n=0 n=1
q= "y, Xt , (24) p=1+> ¢"p,, xt .(25)
n=0 n=1

Ocsl xikreynepai (22-25) (17-21)- ke anapblnl KOWBIN, ¢ -HIH AdpexKeepi OOMbIHIIA
KIKTEN TOMEHJET1 TeHACYJEp Il albIl,COCBIH N-COJUTOHABI IICHIM ajy YIIH ¢
TOMEHJIET1IeH Typ/Ie ajblll, Oacka Oenrici3aepal i3mermis,

9= 3¢ (26)
j=1

MYHIaFbI
0, =m;x+nt+Kk,

Ochbl Oenrinen anFaHmapbiMbi3ael (22-25) (17-21)- ke amapbin Koibim, N-
COJIMTOH/IBI IISIIMIEP/I1 ATyIbl KAPaCThIPAMBI3.

byn xympicra Jlanmay-Jludmmun Tenneynepidiy N-COMUTOHIBI IIEHIIMAEP]
anpiHOaABl, Oipak OHBI ally JKOJJapbl KapacTBIPBUIABL. AJJaFbl  YaKbITTaFbl
KyMmbIcTapaa N-COTUTOHIBI MIETTIM aTy KapacThIPhIIa/Ib.
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EKI KOMITIOHEHTTI KOFAPTBI PETTI CBI3BIKTBI EMEC
HPEJUHI'EP TEHAEYJIEP )KYHUECI YIIHIH BPU3EP HIEHIIM/IEPI

benenxanosa A.JI.
Acrana ., JI.LH. I'ymunes arsiaaarsl Eypazust ¥ ATTBIK YHUBEPCUTET]
aijeka_g@mail.ru

bepinin oTbIpFaH >KyMBICTa KON MOJAJIbI JKOHE KOC CAyJie CHIHFBIIITBHIK OpTa
CEeKUIl ONTUKANBIK oOpTajapAa yJIbTPO — KbICKA TOJKBIHAAPIBIH TapalyblH
CUNIATTAWTBIH KOFapbhl PETTI €Ki KOMIIOHEHTTI CbI3bIKTBl emec llpenunrep
TEHJIeyJIepl KapacThIpblIajibl. [1] )KyMbICTa KOFapbl PETTI €Ki KOMIIOHEHTT] ChI3bIKTHI
emec lpeaunrep teHueynep xyieci MOKOypii KOMOMHAIMsUIBI Iambipay, Kepp
JUCIICPCUSCHI, YIIIHIII PETTI AUCHEPCHsT TEKTecC, >KoFaphl perTi 3ddekrici 6ap N
OPICTIH TaJIIBIKTa TapalyblH peTTeHTIH N-OaiilaHbICKaH >KyHere >KallblIaHaThIHbI
Kalbl alTbUIBIT ©6TKEH 0ojaThiH. COHBIMEH KaTap OYJI KYMBICTa €Kl KOMIIOHEHTTI
xorapel perri llpeaunrep TeHaeynep JKYWECIHIH  COJUTOHIBI IIEHIIMIEPIH
OMCBI3BIKTHI XUPOTa SJIICIH MaijaiaHa OTHIPHIN ajdFaH 00JaTIHOBI3. XUPOTa S/ICIHIH
O0acka  QNICTEpACH  apTHIKWIBUIBIFBI, OJI ~ AHAJIWTHUKAIBIK  9IC  OOJBIN
TaOBLIATHIHABIFBIHAA [2].

Exi KOMIOHEHTTI CBI3BIKTBI emec >xkoraprbl peTTi lllpeaunrep TeHueymep
KYHECIHIH XKallbIJIAaHFaH TYPIiH KeJeci Typlie KapacTeipaMbi3 [3]:

iu, + U, +2(a | uF +B1vF)u—ielu, +6(ul +|vPu +3(uf +vF)ul=0, (1a)

IV, + v, +2(a|ul? +B8IVIEW —ielv, +6(u® +]V)Y, +3(ul® +|v[*)v]=0. (16)

MYHJafbl U 3K0HE V €Kl ©3IHJIK MOJspu3allMaIblK MOJATap/blH HOpMallaHFaH
KOMITJIEKCT1 JKaHAYIIBLIAPbI, Z - OOMIIBIK KAIIBIKTBIK, ¢ - ©311K (pa3aabl MOIYJISIIHS
KO3 PUIMeHTl, p KeJJAeHEeH MOAYIsAluud KO3 (ULIHUEHTI, C, JKOHE C,-
KOHCTaHTTanap [4].

buch3bIKTEI XUpOTa 9j1iciHe ColKec, O1p COTUTOHIBI IIEIIIM KeJleCl Typre ue
ool [1]:

aenl
u, = ,
o f, (2)
de”
- 3
Vi 1+, (3)

MYHJIaFbI 8 J)KoHe 0 — KOHCTaHTaJap )KOHE

" +[d"

* * * 3 * 1-
=k z +Dbt, =k'z+bt. f,=Ae™™ k =-=ib’ +b’, A=2 —,
771 kl 1 771 kl 1 2 kl 2 bl (bl+b1)2

AT eKl KOMIIOHEHTTI ChI3BIKTBI emec >koraprbl peTTi lpenunrep TeHaeyiHiH
€Kl COJIMTOHIBI IICIIMI KeJIeCi Typ/ie aHbIKTalFaH 00maThiH [1]
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alernl +ae” +B erlﬁrszz + B.e™ +13 4+
u= " 2 L 2 - Z
1+ Alerhﬂn + Azerz1+rlz + A3e771 ey A4eriz+l7z + Eentmnatn: !
dle'hl +dze772 + Dle'71+771+772 + Dzen2+n2+”1

1+ Aierhﬂh* L Aehth 4 Asenfwz 4 A et | Eelht ’
2 4

(4)

V =

()
MYHJIarbl

2a.a 2a.a, 2a.a 2a.a,
el T e T Rl
(b, +b;) (b, +D;) (b, +Db,) (b, +Db,)
_ _alAsbzz _a2A1b12 + (A1a2 + Azal)(bz _bl _b;)s
€ 7 +26b, +b,)b; +bb, ~3ic€@?(b, +b])+bZ(b, +b + € "€ +b, ¥ 2bb,b;
B. = a1A4 62*3 _azAz 61*3 + (Azaz + A4a1)(b2 _bl _bz*)3
© €2 +2€b, +b,)b; +bb, ~3ic€ (b, +b])+b2(b, +b; + € 2 € +b, 3 2bb,b;
D, = —d AbZ — d,Ab + (Ad, + Ady) (b, —by —br)°
*‘2’ * W . * * *) ~ %
T2, +0,)b +bb, ) 3ic€Z(b, +b) +b2(b + by F € € +b, S+ 20b;
*2\ *?\ *
D, - dyAs € - doo € St (A, + A (b, ~by —3)°
s 2+ 20, + by)b; +bib, 3 3ie @ (b, +15) + b2 (b +b; } € 6, + b, 3 2bb,b}
* *ﬁ * * * * * * * *\
o (AA+ AA)€ +b, —b —b; J+ €B; +d,B] + B, + B,d; +d,D, +d,D; + Dd; + D,d, )
(b, +b, +b; +by)?

(1) rtenmeynep xkywecinin (4) - (5) memrmuaepi b #b,a=a,d =d,
KargalbIHIa Keecl Typaeri Opu3ep meniMine KeJeIi:

iy+6 36 iy+i(z-t) —iy+i(z+t)
_4ae” cos(z—t)+e*(Be” +B,e ")

1+e*(A - 2iA,sin(2(z -t)) + Ee* ’ (6)
v 4dlei;(+€ COS(Z —t) + e3€(Dleiz+i(z—t) + Dze—i;(+i(z+t)) (7)
1+e* (A - 2iA,sin(2(z -t)) + Ee* ’

MYH/IatrbI

(6) xone (7) wewmiMaepiHiH rpaduKalblK OeiHeleHyl OIpiHIIl CypeTTe
KOpCETUINeH
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Cypem 1 .a) \u[ pynxyuscer ywin, mynoazel a, =i,a, =i, £ = 0.001
k,=-3i-2,k, =-i+2, 6) V" pynxyusacer ywin, mynoaesr d, =1+i, d, =1+1i, £ =0.001
k =-3i-2, k,=—i+2 opusep

Erep ne (1) renneynep xyheciniy (6) — (7) memimaepia b, #b, a, # a,,d, #d,
JKaraalbIHIa KapacThIpaThIH 00JIcaK, Keyeci Opu3ep Mmenrmaepine Kelemis:

. ; . 2e)z+i
2e2|51+:9 Sm(t _ Z) + e39 (Ble i6+z + Bze(l z+|t)

u= , (8)

1+e* (A +2iA,sin(2(t—z)) + Ee*

- 2e2ia‘t+9 Sln(t _ Z) + e39(D1e—i9+Z + Dze(1—28)2+it) (9)
1+e% (A +2iA, sin(2(t — 2)) + Ee* '

(8) xoHe (9) memnmMuepiHiH  TpaduKadblK OCHHENEHYl EeKIHII CypeTrTe
KOpCeTUIreH
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Cypem 2 .a) " pynkyusacel ywin, mynoasel a, =i,a, =—i, £ =1,
k,=-3i-2, k,=-i+2, 6) |v|" pynuxyuscor ywin, mynoaesl d, =i, d, =—i, £ =1,
k,=-3i-2, k,=—i+2 6pusep
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OU3UKA CABAKTAPBIHIA AKT-HbI KOJITAHY

bpkenosa A.C., Anraesa I'.C.
Kekmeray k., l1I. YonuxanoB ateinarsl Kekieray MeMIIEKETTIK YHUBEPCUTETI
taurus.assem@mail.ru

byriari  kyH okargadeiHga  OuriM  Oepy  oKyHeci  OKBITYIBIH — JKaHa
TEXHOJOTHSUIaphl ~ 3aMaHayHW akKMapaTThIK KypaiJapAblH KEHIHEH KOJJaHBLITYbIH
KaxkeT erefi. COHABIKTaH 9p OKBITYIIBIIaH MHHOBAIUSIIBIK JAPIBIFBIH 63 OeTIMEH
apTTHIphIN, cabak OapbIChIHAA JKaHA OIC TACUIAEPAl KEHIHEH NaiiianaHy Tasarn
eTienl.

Ocpinaitma  cabak  YpAICiHIE  KOMIBIOTEpPAl,  JKaHa  aKMaparThIK
TEeXHOJOTHUIap/Abl TaijanaHy 3amMaH Tala0blHaH TyBIHAAN OTHIP. AKMapaTThIK
TEXHOJOTHSl JJIEKTPOHIBIK €CENTEYIlll TEXHUKACBIMEH MKYMBIC ICTEyre, OKY
OappIChIHAA KOMIIBIOTEp/l NaijanaHyFa, MOJAEIBIACYre 3JIEKTPOHABl OKYJIBIKTap/Ibl
KOJIJlaHyFa, KOMIIBIOTEPJIIK OKBITY OarjnapiiaMaiapblHa HEri3fenenl. AKNapaTTbhIK
MaTepuaaap, KOMMYHHUKAIMUIBIK OailaHbIC KypaJAapblH Naijlanany apKblUibl O1J1IM
Oepy ky#eciH xeTiaipyai ke3aeimi. [1:15]

dusukanblK ecentepil LIbFapyAa KOMIBIOTEPl MaiganaHy, MporpaMMallbIK
TUIAEpAl KoijaHy eTe Kojainbl. [IporpamMmanay Tiuigepi apKbUIbl 9p €CENKe
nporpammaniap Kypsein, Oip ecenTeri (U3HMKajiblK LIamManapra SpTyJl MoHaep Oepy
KOJIBIMEH OlpHEIIe HOTIDKENEp alybIMbI3fa OoJaabl. Ocipece Kypaeil HIaMaHbIH
KAaTblHAChIHA TpaUKTEep TYPFbI3yJa COHJAW-aK (PU3MKAIBIK 3KCIEPUMEHTTEP/IH
3epTXaHaJbIK 9/IICTEPIH aHBIKTAYa IPOrpaMMalbIK TULIEPAl KOIAAHYAbIH THIMALIIT
aca 30p. OKyIIbIHBIH aKOapaTrThIK TEXHOJOTHUSIMEH JKYMBIC 1CTEyl apKbLUIbl OHBIH
¢u3uKa noHIHEe, (PU3HMKAIBIK €CeNTepiH IICMIMIH Ta0yFa JEreH KbI3bIFYIIbUIbIFbIH
apTThIpyFa O0JaIbl.

AKMapaTThlK ~KOMYHHUKATHBTIK  TEXHOJIOTHSIHBI  (u3MKa cabaKTapblHIa
KOJIIaHy A KeJecl op Typiii (popmanap/ sl KapacThIpybIMbI3Fa O0Ja Ibl:

- cabaKTapbIH MYJIbTUMEIUSIIBIK CIICHAPHIT1

- JailiplH  OKYJBIK JKOHE JIEMOHCTpaUUsUIbIK  OafjapiaMa  KOJAaHy
(MeToAMKAJIBIK KEeIIeH 11 OaFmapiamMa)

- KOMITBIOTEPIIIK BUPTYaJIJbl 3PTXAHAJIBIK KYMBICTAp

- KOMITBIOTEPJIIK MOJIETBIEP

- Excel kecrenepinae ecenrtep meirapy

CabakrapablH MyJIbTUMEAUSJIBIK CHEHAPUHi

CabakTbl KYpTri3yleri JCTypill TYPIH CalbICThIpa Keje, MYIbTUMEIUSIBIK
npe3eHTanus cabak yaKbpIThIH YHEMJCH1 jKOHE jKaHAa MaTepHalapabl TYCIHY YIIiH,
OKYIIBUTAPJBIH OLTIMIH TEKCEepy VIIIH OTKEH TaKbIPBIITAPAbIH MaTepHaIapbiH
navigananpinaapl. CoiikeciHIe  Tajamka cail  cabakThiH — ©Ty  OapbIChIHIIA
MYJIBTUMEIMSUIBIK TIPE3UHTALUSHBIH op TypJiii TunTepi Oap: «MareMaTuKaibIK
MasATHUKTIH KOMETIMEH epKiH TyCcy VIeyiH aHbIKray», «Mmeam ra3» - mopic
cabaKTapshl.
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JaiibIH OKYJIBIK K9HE IEMOHCTPAUMSJIBIK OarapiaaMa KoJIaHy
JleMOHCTpanusuIbIK MaTepraiiap ke3i — oy mudpiaik 611iM 6epy pecypcrapbl
CD ROM xone DVD. Hakro! xaraaiina Oy OargapiiaMaHbl KOJIaHy1a (GU3HKa1aFb]
BUJICO — €CENTeP, TECTTIK KYMBICTAP KOJaHbLIA/IbI.

KoMmnbroTepiiik BUPTYaJibl 3¢ePTXAHAJBIK dKYMbICTAP

KoMrmbroTepitik BUPTyasabl 3epTXaHAIBIK TOXIPUOENIEepIHIE TAKbIPHIITKA COUKEC
KYOBUIBICTApIbIH ~ OeifHe ka30acblH kepyre Oomamsl. Okymsuiap op  Oip
TOXKIpUOEIepal KOMIBIOTEpJEri ASKpaHHAH HAKTHl JKarmaia Kamail OOJaThIHBIH
TYCIHIpMEIEepMEH KOpe allajbl.

3epTXaHaiblK KYMBICTap OapbIChIHIA OKYIIBUIAPABIH 3€epTTEyLIiIepiMeH
’KacarraH OarbITTa HEMECE OHBI 031 JKacaFaH BUPTYaJIbl KYPBUIFBICHIHAA TOKIpUOE
’Kacar, Tajan eTIeTIH KeJeMJEp/l ©JIIer, COAaH COH >KayalTblH KOMIIBIOTEPIIK
TEKCEepyACH 6Tyl BUPTYaJ/Ibl aKIapaTThIK OKBITY 3epTXaHajapbl Oi1iM Oepy/iH Oacka
J1a KOJITAPhIMEH KEUICH A1 TYpJle MaiiaJaHybIHbIH THUIITIK YJTiCl OOJBIN TaObLIAbI.
CoHbIMEH KOCa BUPTyalJlbl 3€pTXaHanap Oip 3epTXaHaJblK MOIYJb HETI3IHAE 9p
TYPJIl MHTEPAKTUBTIK MOJIECNBJEP JKacayFa MyYMKIHAIK Oepei.

CoHFbI Ke3/1e OKYLIbLUIAp/IbIH OUTIM aly JEHIeWIepiH canalibl €Ty MaKCaThIH/a
KOJZIAHAJIBINT KYPreH d>KaHa aKMapaTThlK TEXHOJOTUSHBI (hu3MKa cabaKTapbIHaa
KOJIJlaHyla, OKyILIaJbIpFa TepeH OuliM Oepyne, Ke3-KeNreH TAKbIPBIIThHI MEHrepyae
aKMapTThIK TEXHOJOTHUSHBIH pem yikeH. Cabakra mnporpammanay TUIAEpPIH
naiananbii, (PU3UKAIBIK €CENTI JIe, 3epTXaHaNbIK >KYMBICTap/Ibl Ja TYCIHIKTI JKOHE
KBI3BIKTHI €Tyre 00J1a/Ibl.

Byrinri KyHi oleMIIK aKnapaTThlK KEHICTITIHIH JAeHreiine PecmyOnnka
MEKTENTEpPIH KOTEPYAIH THUIMIlI KOJBl OlIiM  Oepy calachlH  TOJIBIKTal
aKmaparTaHisIpy.

AKIApaTThIK TEXHOJIOTMSl - Ka3ipri KOMIBIOTEPIIK TEXHHKA HETri31H/e
aKmapaTrThl >KUHAKTay, OHJCY >KOHE TachbIMalijjay ICTEepiH KaMTamachl3 €TETiH
TEXHUKAJBIK Kypayiap >KUbIHBI.

KommyHukanms - aknaparThlK TachbIMaljan >KETKI3y oAICTepl MeH
MEXaHU3MJIEPIH KOHE OJIApABI Ka3bIll JKUHAKTAN JKETKI3y KypajldapblH KaMTUTBIH
KaJMbl YFBIM.

AKNApaTThIK — KOMMYHUKAIUSUIBIK TEXHOJIOrusi OimiM Oepy Mekemeci
MaMaHAApbIHBIH JKYMBICBIH JKy3€re achIpylIbl oiicTep MeH (opmanap >XoHe
OKyIIbUTapFa Oitim Oepyti Kypai. [2:21]

JlalibIH BJIEKTPOH/IBI Kypajiiapabl naijanany, OKYIIbUIaPAbIH
KbI3bIFYIIBUIBIKTAPbIH apTTHIPAbIL. dusuka ca0arbIHIA KOJIJaHATBIH
oarmapiamanap: INDIGO Tecriney :kyieci, Hot Pototoes, Ispring Suite
7, EasyQuizzy 1.8., untepakTHBTI OKbITY Oarmapiamainap - Notebook, ActivStudio,
aynuo xoHe OeliHe penakrTopisiap - Freeware. byn 6armapiaManapiblH KYMBIC 1ICTEY
npuHIMIi O0ip-OipiHe eTe yKcac, OipaK KOJIJAHYIIBIHBIH AJIEKTPOHIBI )KYMBIC Kacay
JeHreiine 0aiaHbICThl aXKBIPATHIN Ta KapacThIpyFa 00iaibl.
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INDIGO Tecrinney :xyileci — TecTiiey mpoieci MEH KOPBITBIHIbI
OHJICY/Il aBTOMATH3AIMsJIAY YIIIH Kocion Kypasa. On ToMeHAeri Moceeaepal menryre
apHaJIFaH:

1. Tecriney »oHe OKyIIbl OUTIMIH OaKbLIaYy;
2. Cayanmnama yprizy;
3. Konukypcrap MeH onuMmmnuana YUbIMIacThIpy.

[Tpaktukama INDIGO Tecrtiiey »xyHeciHiae, MexaHUKa Tapaybl OOHBIHIIA
OKYIIbIIAPIbIH OLTIMACPIH TEKCEP/IIK.

[6) T e ey T o )

Conepwmoe Tecta Conepxanme sonpoca

Wrpopraun
HacTpofiki

Peaynerars Jere 45 M OHIKTIKTEH epKiH Tycemi. JleHeHiH COHFBI KbUIIaMIBIFHI
o (2=10 M/c2)

Cyper 1. Mexanunka Tapaybl OOHBIHILIA TECT KYPACTBIPY

byn OarmapiaMaHbl KOJJIaHY HOTHXKECIHJE OKYIIBUIAPJBIH OKYJa KaKCh
HOTHXKETe KETCEM JIET€H KbI3bIFYIIBUIBIFEI MEH (PU3MKA MOHI OOWBIHINA O1J1IM camachl
KOFapbLIaibl, HAKTHI IICIIM KaOblIIayFa YHPEH/Il )KOHE Oi-epiciH AaMbITThI. [3:26]

binim Gepy kylieciH aknapaTTaHJbIlpy MEH aKMapaTThIK - KOMMYHHUKAIUSIIBIK
TEXHOJIOTUSIHBI OKy — TOpOMe YpHiCiHEe TMaiifaiaHy OKYIIBIHBIH KbI3bIFYIIBIIBIFbI
MCH IIBIFapMAaIIbUIBIK IMAOBITHIH IIBIHAI, FHUIBIMH KO3KapachlH KaJIbIITACTBIPHII,
eHOCK HapBIFBIHIAFRl OdceKkere KaOlneTTI MamaHaap naaspiayja KOFAMHBIH Jamy
YKOJITApBIH aHBIKTAUTBIHBI CO3CI3.
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KA3BIK MEXAHU3M/JEPAI KHHEMATHUKAJIBIK 3EPTTEY

HocanoBa A.O.

Anmartsl K., AOaii atbiHaarbl Ka3ak YITTHIK EJarorukaiblK YHUBEPCUTETI
arailym__ @mail.ru

Mexanu3maepaiH KHHEMATHKAJBIK CcUNATTaMajdapbl. MeXaHu3M  THUIIH
TaHJay Heri3iHeH OacTamKbl >KOHE Heri3ri OybIHAAp KO3FAIBICHIHBIH OepulireH
cumnaTTaMaiapbIMEH aHBIKTaTa lbl.

BybiH Ko3FanbIchl: 1) KO3FanbIC TYpIMEH: aiHaiMajbl, KEJII TYCETiH, a3bIK
napajienbal KOHE KypJAell KEeHICTIKTI; 2) OepiiareH HykTene OybIHHBIH alHay
OYPBIIIBIHBIH €H YJKEH IIaMaChIMCH |max HEMECE ChI3BIKTBI OPBIH ayBICTBHIPYABIH €H
YJIKCH IMAaMAaChIMEH Spax; 3)OYBIHHBIH OYPBIIITHIK OPBIH ayBICTBIPYMEH |, paJHaH/IbIK
KBUIIAMIBIFBIMEH, paji/c, yaeyiMeH €, pam/c’; 4) GybIH HYKTETEPiHiH CBI3BIKTHI OPBIH
ayBICTHIPYJIApbIMEH S, M, )KBUIIaMIBIKTApBIMEH v, M/C, yIeynepiMeH
a, M/c cunarTajabl.

MexaHu3M KO3FajbIChl OacTamKbl JKOHE JKETEKTEerl OybIHIap KO3FalbIChIHBIH
TYpJIEpIMEH >KOHE 3aHIapbIMEH, COHbIMEH Karap OepuIiCTIK KaTblHACTapMEH
CUTIATTTaJIA/IbI.

Kaszipri 3amaHfbl actianrap/ia op TypJii MEXaHU3MJIEp KOJIJIaHbLIadbl, COHJIBIKTaH
J1a OJIap bl )KYHeTl TYpe OKBII OUTy YIIIiH HaKThI TYpJIepIHKAPACTHIPFAHTHIMIIIPEK.

MexaHusmiepAiH NMPaKTHUKAIBIK TYPFbIIAH bIHFAMIIbI, FRUTBIMU TYPFBIIAH HETi31
Oap KoHe oICTEMENIK TYPFhIIaH pallMOHAIBI TYPIH TaHIAM aly aca KypiAell >KoHe
o111 ie 0oJIca TOJIBIK HIEHIIIMEreH MIHIET OOJIBIIT TaObLIa k.

JI. B. Accyp, U. U. Aptobonesckuii, B. B. JIoOpoBosbCKHil xoHE Tarbl Oacka
FaJIBIMIApP 9d3IpJiereH KYpPbUIBIMIBIK OeJriiepre HEri3lelreH MEXaHHU3M TypJiepl
MEXaHU3MJIEPAIH TEOPUSIIBIK 3EpTTEYNEpPIH JKYHENeHAIpYy YIUIH >KOHE OJap/bl
obaJtay YIIIiH aca MaHbI3/bl OOJIBIN TaObLIA/IBI.

OYyHKIMAIBIK ~ KbI3METI  OOWBIHINIA ~ MEXaHU3MIEPAl  KIKTEY  QJIETTE
MEXaHU3MICPAIH ChI30anap KoHE cXeMaiap KUBIHTBIFBI TYpiHAe AaibrHmananpl. O
*Kobaytay MpaKTUKAChIHAA KOJAaHBUIAbI, OipaKk MeXaHU3MIEPAl KyHhesaen oKy YIIiH
KoJaicei3. byt Typi GapiblKk MeXaHU3MJIEp YIIH OpTakK OOJBIN TaObUIMAaN b, Oipak
MeXaHHU3MJIep Al IPUOOpIapAbIH HAKThI TYPJIEpIHE HEMECe MalliHalIapAsl KaHaah aa
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O0lp GyHKOHMsUTApABI OpPBIHAAY YIINIH KOJJIAHBIIATBIH MEXaHU3MJIIEPAIH aca ycak
TOITapbIHA 06JTy YIIIIH BIHFAUIIBI OOJIBIN TAOBLIA b

Kunemamuxanslk manoay Ke3lHJIE MEXaHU3M 3BEHOJIAPBIHBIH KO3FAJILICHIH
3epTTeyre acep eTeTiH KymTep eckepiameiiai. OcbiFan 0ailylaHbICThl KWHEMATHUKAIBIK
3epTTey KEe31HJI€ KeJIECiIel ecenTeyiep Ky3ere achblpbliaibl:

a) MexaHu3M OpHBIHBIH XKOHE HYKTEJIEPIHIH TPACKTOPHUSICHIH aHBIKTAY.

0) MexaHu3M HYKTEJIEPIHIH >KOHE 3BEHOJAPBIHBIH KbULIAMJBIFBIH, OYPHIIITHIK
KBUTTAMIBIFBIH AHBIKTAY.

B) MexaHu3M HYKTENEpiHIH >KOHE 3BEHOJAPBIHBIH YIEyiH, OYpBINTHIK YACYIH
aHBIKTAY.

MexaHu3MHIH KO3FaJbIChl MEPHOATHI TYpJe KaWTaJdaHbII TYpajbl, COHIBIKTAH
OHBIH JKETEKIIl 3BEHOCHIHBIH Oip TOJBIK aWHaJIbIMBIHA COMKEC KeleTiH Oip
MEPUOATAFBI KO3FAJIBICHIH 3€PTTEY KETKLTIKTI.

3BEHOJIApABIH ~ KO3FAJIBICHI  JKETEKIIl 3BEHOHBIH KO3FAJIBICBIHA  TOYEJl,
COHJIBIKTaH KMHEMATHKAJIBIK TaJIJIayabl Ke31HE aJlJIbIH ajla OepiTyl Kepek:

1) Ommemaepai KepceTiie OTHIPHIT MEXaHM3MHIH KYPBUIBIMBIK CYJIOACHI

(KMHEMAaTUKAaJbIK cys10a)

2) bacTankpl 3BeHOHBIH KO3FaJIbIC 3aHbI

KunemaTukanblK TanaayablH HET13r1 oicTepi:

— kolanap/el Kypy 9/ici

— KUHEMAaTHKAaJIBIK Juarpamma dici

—  QHAJIMTHUKAJBIK JJIIC

Mexanuzmaepai Accyp TONTapblHa KIKT€ OTBIPHII KHHEMATUKAJIBIK 3€pTTEYAl
OapJbIK MEXaHU3M YILIH €MEC, OHBIH JKEKeJIereH OeiKTepiHe Kyprizyre 0omnanbl. by
KMHEMATHUKAJIBIK 3€PTTEY/I1 )KEHUIIETE 1.

MammHanap >kOHE MeXaHU3MJIIEp TEOPHUSACHIHIA MEXaHU3MIEPIl 3epTTey
rpauKangblK OMIC apKbBUIBI JKYy3ere achipbliaabl. [ 'padukanblk omic KONTETreH
MEeXaHU3MJIEpl 3epTTey YIIH Kapambl, KapamnaibiM koHe Kerbip MexaHu3zMmaep/ii
3epTTey YIIIH KOJIaHbUIaThIH O1paeH-01p aic.

MexaHu3MHIH 3BEHOJIAPbIHBIH eJIeMIepiH AKOHE HYKTEJIEpPiHIH
KBUIIAMIBIKTAPBIH,  YVICyJNepiH TpaduKalblK TYpJAe CalFaHIa MacIITaOThIK
Kod(DPUIMEHTTEP KOMAAHBLIAIBI.

MacmtadThiK kKo3(pdUIHMeHT aen Kauaaid aa Oip (U3UKAIBIK IIaMaHBIH HAKTHI
MOHIHIH OChl IIamMaHbl Cbi30aja  MUJUIMMETPMEH KECIHI1 Y3bIHABIFBl aAPKbLIbI
KOPCETETIH MOHI€ KaThIHACBIH aTaiifibl. MacimTaOThIK KO3()PUIUEHTI x4 9pimiMeH

OenruieHe 1 )KoHe MHACKC apKbUIbI Kaif 11aMara OaiJIaHbICThI alIbIHFAHBIH KOPCETEI].

. |
¥3BIHIBIKTBIH MacmTa0THIK KOADPHUITMEHTI 1 :m 2 Mynaarel | — mamaHbIH
MM

HakThl MoHI, [l] — | ramMackId cbI30a1a KepceTeTiH KeCIHIIK Y3bIH IbIFbI.
) U M-cex™
JKbImaaMaIbIKTEIH MacIITa0THIK KO3 OHUITUSHTI 4, = ﬁ .
19 MM
a M-cek?

Y neynid MaciitTaOThIK KOAGOUIMEHT] 1, = —
[a] ™M
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Macmtab xoHe MacmTaOTHIK Ko3(h(uIMeHT e3apa Kepl mama OoJbIl TaObLIabl.

Meicansl Maciitab x4 1:5 Gosca, oHAa MAcIITaOTBHIK KOADMHUIHEHT 1 =0,005—— TeH
MM

0omanpl.
Mexanusmnuly opuanacy sicodacwl

MexaHu3MHIH KHHEMATHUKAJIbIK CYJI0achlH OacTankbel 3BEHOHBIH Oenrim Oip
OpHbIHA COMKeC cally MEXaHU3MHIH OpHajlacy xoOachl Jen aTtaiaabl. MexaHusm
OpHaJacy >K00achlH caly YIIiH MbICall KapacThIpanbIK.

Toepm3eenonvl moncanvt mexanuzm.MexXaHU3MHIH OpHAJacyblH KeJeciaen
PETIICH XYpri3yre 0onaabl:

a) HykTe KO3FanbICBIHBIH O€Nriial TpaeKTOopuschiH canambi3. Kpupommun OA
neHpti O HykTeci Ooibin TaObUIATHIH IIEHOEp OONBIMEH OIPKAJBINTHI OYPBIIITHIK
KbUTIAMIBIKICH aiHananael. COHABIKTAaH A HYKTECIHIH OpPHBI K€3 KEJITeH YaKbIT
apansirpiHaa 6enrini (OA 3BEHOCHIHBIH Ke3 KeNreH Oypanybl OypheiibiHaa). Pannycel
OA-ra TeH meHOepal antel Oeisikke Oesiemi3. CoHaH keuliH A, Ay, ..., Asg
HYKTenepMeH Oenrineiimiz. B Hykrect nentpi C HykTecl 00JbII TaObUIATHIH PaINyChl
CB-ra Ten meHOep OoitbiMeH paanycbl CB-Fa TeH J0fa »acail OTBIPHII, KO3FaJla ibl.
Horaubiy OoiibiHA Aj, Ay, ..., Ag HYKTeNepiHEeH paauychl AB-fa TeH IIaTyHHBIH
Y3BIHJIBIFBIH OJIIIEN cajamMbl3. AbIHFaH A xoHe B, A, xoHe B,, ..., col CUSKTBI
Byxone Cy, B, xone C,..., HyKTenepiH e3apa Kocambl3d. Ocbliail KpUBOIIUIITIH O1p
aliHanbIMbIHA (KO3FalbIC IMKIIH) COMKEC KEJeTIH IIaTyblH >KOHE KYHEHTe
OpBIH/IAPBIH aHBIKTANMBI3.

KylieHTeHiH caraT TiTiHE Kapama-Kapchl KYpICl JKYMBIC JKYpICiHE , al caraT
TUTIHE OaFbITTaC 0OC KYPICKE COMKEC KeJe/l.

JKazbIk MexaHU3MAEPAIH KbUTAAMIBIKTAp KOHE YACYIep K00achl

Mexanuzmoepoin dHcolndamobikmap dHcane yoeynep x#obacvl el MEXaHU3M
3BCHOJIAPBIHBIH ~ OPTYPJIl  HYKTEJEPiHIH  KapacThIPBIIT  OTBIpFAH  YKaFJalarbl
KBUTIAMIBIKTApPbl MEH YJeyJIepiHIH OafbIThl MEH IIaMaChlH BEKTOPJBIK KECIHJI
PETIHJIe KOPCETUICTIH ChI30AChIH alTaIbl.

KbuinaMabIKTap skoHe yAeyJep K00achlH calfaH/ia ajlibliH ana Oepuiyl Kepek:

a) 3BEHOJIAPJIbIH OJIIeM/Iepl

0) MexaHU3MHIH OpHajacy *,00achl

B) JKETEKIII 3B€HOHBIH OYPBIIITHIK KbIIAMIbIFbI

Kunemamuxanvlx 3epmmeyoe zpagukanvlk 20icmepoi Koaoamy YIIiH
KBUTTAMIBIKTAp KOHE YJEYyJep BEKTOPJIAPBIHBIH OaFbIThl JKETKITIKTI 0Oy KaKeT.
CoHbIMEH KaTap OpTYpJl >KaFrdailapibpl KapacThIpFaHAa >KbULIAMJBIKTAp >KOHE
yAeyJiep YIIiH BEeKTOPJBIK TeHICYIEPal Kypa Ol1y Kepek.

1. 3BeHO UIrepizemMeni KO3FallbIC dKacan/Ibl.

3BEHO uIrepuieMent KO3FaJILIC ’KacaraHiaa OHBIH HYKTEJICpIHIH
KBUTIAMIBIKTAphl, YAEYyJepl IIaMachl >KaFblHAaH TEH oHe OarbITTaphl Oipjaeit
0oJaaml.

BA :58 ZEC ..

aa=as =ac =...
2. 3BeHO KO3FaJIMalTBIH ©Ch OOMBIMEH aifHaIMaJIbl KO3FaJIBIC JKacauabl.
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byn >karmaiima A HYKTECIHIH XKbUIIAMABIFRI v, =W -1, . JKbIIIaMabIK BEKTOPHI
paanyCcKe NEPHEeHAUKYJSp KoHE OYPBIIITHIK KbUIJAMIBIKTHIH OaFbIThiHA COMKeC
AHBIKTAJIA]IbI.

A HYKTECIHIH HOpMaJlb YJEYyiHIH IIaMachl

2
a, =W°?l,, HEMEce aj) = D
OA

Hopwmaib yaey BekTopbl opKallaHaa paaunyc OOMbIHIIA aifHATYy IEHTpiHE Kapaii
OarpITTasiFaH (A HykTeciHeH O HYKTeCiHE Kapai). A HYKTECIHIH >KaHama YJIeYiHIH
1amMachl
a,=¢-l,

3. Exi HykTe Oip 3B€HOHBIH OOMBIHJIA >KaTaJbl )KOHE apaKallbIKTBIKTAphI |,;-Fa
TEH (CypeT )

B HykTeciHIH XbUIIaMIBIFBl O13T€ TCOPHUSUIBIK MEXaHHKa KypChbIHaH Oemrifi.
KeurmaMasIKTapsl KOCY Typasibl TEOpEMaHbl KoJiaHaMbI3. B HYKTeCiHIH aOCOMOTTHI
KBUTIAMABIFEL (vs ). OCBl HYKTEHIH TachIManaay (va) *KOHE CaIbICTHIPMAIBI (vea)
KBUTIAMIBIKTAPBIHBIH KOCHIH/IBICHIHA TEH.

VB =Da +Usa MYH/1aFbl va— A HYKTECIHIH JKbUIIaMIBIK BEKTOPBHI, ve— B HYKTECIHIH
KBUIAAM/IBIK BEKTOPHI, vea— A HYKTeCiHe OalJlaHBICTHI ajblHFaH B HyKTeciHiH
KBUTTAMIBIFBI.

B HyKTeciHiH a6comoTTi yaeyi (ve), TackiManaay yaeyi (as) ’oHe CaabICTHIPMAIb]
yaeynepiH (@sa) KOCHIHABICKIHAH TYPAJIbl.

4. Exi HYKTe e3apa uirepiaeMeli KHHEMaTUKaJIbIK Ky Kypail OaillaHbICKaH €Ki
3BEHOHBIH OOWBIHAA kaTajpl. HykTenep KapacThIpbIll OTBIPFaH yakbITTa Olp-OipiHe
colikec keneni. (Cyper )

B HYKTECiHiH JKBUIZAMJBIFBl TACBIMANNAY IKBULIAMIBIKTAPHL (va) IKOHE
CaJTBICTBIPMAITBI JKBITIAMIBIKTAPHI (Vs ) KOCHIHABICHIHA TEH.

BB = BA + l_)BA
CanbICTHIPMAIBI KBUTIAMAIBIK, (084 ) AX GaFbITTAayLIBICHIHA MAPAJIETh GAFBITTAIFAH.

B HYKTeCiHIH yAeyl Yl YyAeyIAeH Typalbl: A HYKTECIHIH yIeyl, A HYKTECiHe
OailIaHBICTHI ANIBIHFAH Y€y koHe KopHoauc yaeyiHeH.

53 = EA +5EA +5.I|;A

B HYKTeCiHiH KaHaMa yJiey BEKTOPBI asa CAIBICTHIPMAJIbI HKBLIIAMIBIK BEKTOPHI
vea CHUAKTHI XX GaFbITTAayIIBICHIHA TAPAIIETh OAFBITTAIFAH.

TaceiMangay (aifHamy) >KOHE CaJbICTBIPMAJIbl YACYJEPIH HOTHXKECIHJE Maiiga
6osiran Kopounuc yeyiHiH mamacsl
agy = 2W vy,

Kopomuc YACYiHIH OareITBHIH aHBIKTaraHaa OHEI CaJIBICTBIPMAJTBI
KBUIIAMJIBIKTBIH ~ OaFbITBIMEH OaFbITTali  OTBIPBHIN, OHAH KEHiH OYPBIITHIK
KBUIIaMJIBIK OaFbIThI OoMbIHITIA 90° Oypaii Ibl.

Mexanusm HykmenepiHiy J#CoHe 36€HONAPBIHbIY HCHLIOAMOBIZbIH HCLIIOAMOLIKIMAD
arcodacwl 20ici OOUBIHULA AHLIKMAY
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KpuommnTin OYPBIITHIK KbLIAAMIbIFbIH AaHBIKTAHMBbI3
A HYKTECIHIH >XbUIIaM/IbIFbI v ,,OA KpUBOLIUIIIHE NEPIEHIKYIIAP OarpITTaJIFaH.

lJa j64 My AeN  KaObuigam,  OKbUIJAMJIBIKTap  KOOACBIHBIH ~ MacCIITa0TBIK

a
129 ~0,02 MC

_ Va4 _
APl e
B HyKTeCiHIH KbUITaMABIFBIH aHBIKTAY YIIIH BEKTOPJBIK TEHACY KYpaMbI3:
VB =V A -+ VB A

K03 UIIUEHTIH KaObUIIaliMBI3:

5 BEKTODBIHBIH MOHI Jie, OaFbIThI J1a OEINTiIL. Vaa

3BEHOChIHA TEPIEHJUKYJIAp OarbITTalFaH. AJl Vi BEKTOPBl yy ©CKE mapajiernb

OarpITTaFaH. bys1 BekTopiap/IbIH mamachl Oenricis.

BekTopibIK Tenaeyre coiikec V  BEKTOPBIHBIH COHBIHAH Vp

OarpITBIH Kyprizemiz. Aix  V , BEKTODBI 6acoiHan (P momoc apKbLIbI) Vi

BEKTOPBIHBIH OAFBITBIH JKYpPrizeMi3. bepiiaren OarbITTapblH KUBLUIBICKAH HYKTECIH B
nen Oenruteimiz. Conaa [ab] xone [Pb] kecinminepi anbiHFaH Macimrtadtra V

by renneyae v BEKTOpHI BA

BCKTOPBIHBIH

BA '’

14 A KBULTAMIIBIKTapbIHA colikec kenedi, byn KeciHaUIEpAl KbUILIAMIBIKTAp

*00aChIHAH OJIIIET, COMKEC KbIAAMIBIKTAPIbIH HAKTHI MOH/ICPIH aHBIKTAHMBI3.
Keimgamaeikrap sxko0ackiHAarbl [ab]keciHaiciHe [as;| KECIHIICIH calbIl, S,

HYKTECIHIH  MOHIH  anambl3. OChl  HYKTEHI  MOJIOCIEH  Kocblll PSS,

KeciHaiciHamamMbi3.Ochl KECIHIIHI OJIeN S, HYKTECIHIH JKbUIAaMIBIFBIHBIH MOHIH

aambl3 1/82 = I’S2 juv;

[laTyHHBIH OYPBIITHIK KbUIIaM/IbIFbIH aHBIKTAMBI3:

1%

— "BA-

a)2—| )
AB

@, OYPBIIITHIK >KbUITAM/BIFBIHBIH OaFbITHIH aHBIKTAy YIIIH V, , BEKTOpbIH B

BA
HYKTECiHE OWIIIa KeIlipeMi3, COJlaH COH OJapAblH A HYKTECIHE KaThICThI Kalai
OarbITTAJIFAaHBIH KOPEMI3.
M emmrimi:

VA =27-0,02=0,55 m/c

V, A=57-O,02=1.14 Mm/c

VS2 =34-0,02=0,68 m/c
114

W= =117c¢
2 097

KopeIThiHABIIAN ~ Kele  MeXaHu3MJepre  KUHEMAaTHKaJlblK  Tajjay  Kacay,
KHHEMATUKAIBIK 3epTTeyle TrpadUKaIbIK OIICTEp/l KOJAAaHYy apKbUIbl 3epTTey,
MEXaHU3M HYKTEJIEPIHIH J>KOHE 3BEHOJAPBIHBIH KBUIJAMIBIFBIH KbUIIAMIBIKTAD
#&00achl ofici OOMBIHINA AaHBIKTAy KMHEMATHKAJBIK 3€pTTEy TYPJCPiHIH INIHAE €H
THIM/II 3ePTTEY 9AICTEPiHIH Oipi OOJBIN TaOBLIABI.
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®U3NKAJIBIK ECENTEPI IIBIFAPYIBIH JKAJIIBI KAFUJIAJAPBI

MeiipmanoBa A.A., Koxabaes P.I'.
[II.YonuxanoB ateiHgarel KMY, Kekiieray Kanachl
akbota meirmanova@mail.ru
kunchuk@mail.ru

KenrereH @u3ukara KaTbICThl >KypHaiaapAa (QU3MKaHbl OKBITY 9JIICiHE
0aliIaHBICTBI CYpaKTap MEH TajKbUiaynap xui kezaecenl.CoHblH 0ipi — (PUBUKATBIK
ecenTepal wmwemyaiH aicreMeci.du3nka MamMaHABIFBIHBIH CTYICHTTEPl op Tapayzdbl
TEpEH 3epJiefien, Kalnbl (U3MKa KypchlHA OalaHBICTBI KON €CENTep IIbIFapajibl,
MPaKTUKA aFbIH TOJBIFBIMEH KATTBIKTHIPAJbI JIeT aiTyra Oosansl. HakTel 6epiiren
KarnasaT OOMBIHINA TEOPUSMEH YIITACTBIPHII, aHAIU3 KacaiIbl, JIOTUKAJIBIK OWJIAybI
JaMUJIbl, KWUBIHIBIKTaH Kajald IIBIFYIbIH  JKOJNJIAphl MEH  OIIC-TOCUIISPIH
Kapacteipanbl. Kypaeni ecenTepai mmiblFapyga MyFajiiM opkaiiad OarblT — Oarjap
Oepymri pesiiH atkapaabl. Ecenti mbiFapap Ke3/ie OHbBIH IIbIFapy KaFuJachlH JTYPHIC
KypacThIpbil anFaH >keH. ON Karujaigap HEMece ajJrOpUTM JKYHecli CTyAEHTTepre
TYCIHIKTI 9p1 KbICKa TypAe 6oiysl mapt.Enail ¢pusukansik ecentepal mentyaiH Typaii
KaFuJaJIapblH KapacThIpaMbI3.

1-karuga. Ou3MKaAIbIK ecenTepAi WBIFAPYAbIH Heri3ri aaicremeci —
usuKaabIK 3aH1aP.

byn karupaneiy OipiHinl OO aWThUTYBI JKaii emec. Dusnkana OapIIbIFbI
3aHAapra cyveneni. OChl 3aHJIapJaH €CENT1 MIBIFAPYAbIH 9JIIC — TACUICPIH alaMbI3.
3anaapablH OapibIK HYCKajdaphl KiTanTap/a eTe Kell aTeliraH. biz onmapasl ecenke
colikec TaHmambi3. KpICKamia TYKBIPBIMAAPIBIH ~ KAHIIAJIBIKTEI  TapThIMJIbI

21


mailto:akbota_meirmanova@mail.ru
mailto:kunchuk@mail.ru

OonFaHbIHA KapaMacTaH, OJIApbIH KOIIIIIT1 KapaMChi3 OOJFaHIBIKTaH 0ac TapTyFra
Typa kenenai. Mblcasnra, eH KeH TapajiifaH HbIOTOHHBIH YIIIHIII 3aHBIH MbICAJI PETIHAE
KENTIpeik. «OpeKeTke Kapchl opekeT Oap». bys mibHIbIFbIHAA onail emec. byran
KONTEreH MbIcal KenTipyre Ooyiagpl. OpeKeTKe Kapchl opekeT kok! Enmi
HbIOTOHHBIH YUIIHII 3aHBIHBIH KYPBUIBIMBIH KapacTbipailblk. On 6ec KypbUIBIMHAH
Typanbl. Coran TOKTalaibIK: 1)Taburarra KYIITep TYBIHAANUbI (OacKaia aTKaHzaa,
OpEKeT eTYII KYIITEp, SFHU OJ1, €K1 dPTYPJIi JIeHere Oepisei); 2) o KyITep MaMachl
OoipiHIIA TeH; 3) OarbIThl OOMBIHIIA Kapama-Kapchl; 4) Oip Ty3y CBHI3bIK OOHWBIMEH
opeker eteni; 5) Oipael cumatka ue. Kare TYXKbIppIMHBIH Tarbl Oip MbIcajbl -
MEXaHUKAJIBIK SHEPTUSHBI CaKTay TypaJibl 3aH: JICHECHIH OKIIayJaHFaH HeMece KaObIK
KYHUECIHIH >KaJbl MEXaHUKAJIBIK YHEPTHsCH JKYHEHIH JCHeNepl apachlHIarbl Ke3 —
KENTeH e3apa OpeKeTTeCy YIIH TYpakThl 0oibin TaObuaabl. OChl KENTIPUITeH CO3
TIpKECTEpIHE, H3OJSIMIIAHFaH >KOHE JKaOBIK >KyHWeneri JeHelepre emrkaHziail
alBIpMAaIIBUIBIKTEI skacamaiabpl. CoHnal-ak, >KYHWEHIH JICHEJEPIHIH apachIHarbl
yHKeIic KyITEepiHiH OO0JIybI KaJIlbl MEXAaHUKAJIBIK SHEPTUSHBIH CaKTAIybIHA KEeIEpri
KeNTIPMEHTIHIH pacTaiiipl. JKorapbeina KENTIPpUITEH €Ki MbIcall  KapamaibiM
IIBIHABIKTEI  CYpeTTeHal: MoceleHl Iemnryae Oenrial Oip (QU3MKaIbIK  3aHIbI
KoJaH0ac OYpbIH, OHBIH MOHIH ajJIbIMEH TYCiHY Kepek. JKorapbina aWThUIFaHaai,
(dbu3MKaNBIK 3aHIap Typalbl OM TYHiHAENeHl, Olpak IOCTYpial TYpAe HaKThl 3aHFa
KaTKbI3bUIMaiAbl. MbIcajra, 3JIeKTPOCTaTUKAHBIH HETI3T1 VI 3aHBIHBIH Oipl — Oy
CYNEpIO3HULINS TPUHLINIII.

2-karuga. Ke3 — kearen ¢Qusukanablk MacelieHi Keilb6ip TanaamaJjibl
AepeKci3 Moaesb meHOepinae meuryre 00Ja1bl.

OpOip HAKTHl >KaFjgalga MOCeJeHI IIeNly AJICNJICHreH OactamMa MOJEIH
TaHaaynaH Oactanaabl. OHBIH HIEHOEPIHIE 3€pTTEy KYPTi3UIETIH JACHENep Kyiect
JYy3€ere achIpbUIaThIH XKaFAaiapra capantay xyprizuieal. by moceneHi menryae ey
MaHBI3ABl Ke3eH OOJbIN TaObuTambl. AOCTpakTuLIl MOJAENb KajaWTaHAauca, COFaH
OalijIaHBICTBI OHBIH INEIIIMI MEH HAaKThl KOMBUIFAH CYparbIMbI3Fa KayaObIMBI3IIbI
anyra MyMKiHIIK Oepeni. [llemnrim mbirapy OapbIChIHAA KYHEHIH KOPBITHIHABICHI O1p
Jopekene Hemece Oacka JAeHreire Toyemnal 00jaThiH OapiibIK HAKTHI (haKTOpJIapibl
eckepy MyMmkiH emec. WMo, Oyn MiHAETTI emec, opuHe Keibip dakTopmap
(epekiienikTep, MOH-)Kaijap, Kacuerrep) 013 YIIIH MaHbBABLAN Keibipeynepi -
exinmr opeiHaa. CoHABIKTaH 013 MIBIHABIKTHIH OpHBIHA aOCTPAKTUI  YFBIMIBI
TaHaiMbI3.bipak Oyl MoceneHiH O0acka aa >karbl Oap.EcenTi mibiFapyIblH aJlFaikKel
KE3CHIHJE YTl TaHJay, KeJaecl Ke3eHIepAe MOCEJICHIH MICHIUTyiHe MyMKIH O€peTiHIH
eckepy Kepek.backaiia ailTkanpaa yJriHi TaHjaay IIemiM KaObuinay OapbIChIHIA 9pi
Kapall (U3MKaNBIK HEMECe MAaTeMaTHKaJIblK €MeC KHBIHABIKTapFa Tam OoJIMayshl
KepeK. YJTiHl TaHJaFaHJ]a >KUHAKTaJIFaH TOKIPUOEH1 ©31HI3IH JKOHE ¢ O0acKaHbIH
ToxKipuOeciH e mnaijganany kepek. Kazipri ke3nge kem aBTopiiap (usuka
KiTanTapblHAa ©3/IriHeH aOCTpakTUIl YITiHI OWam, KypacThIpyFa MYMKIHIIK
O0epmeiini. EcenTiH mapTeiHaH KeiliH 013 oHbl OaiikaiimMbl3. Mpicanra: «AyaHbl
ECKepMEHIIEP», YAyl eCKepMeimi3z» koHe T.0. EHmi ocwhiHmail xarmaiaH KeniH
©31Mi3/11H OWBIMBI3 KaJbIlTaca Ma?
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3- Karuga. Ou3MKAJIbIK ecenTepAi mIellyae- MaTeMaTHKAa 3epTTrey
KYPaJbIHBIH POJIiH aTKapaabl.

[lIsiHBIMEH 1€ pu3MKaFa MaTeMaTHUKaChI3 O1p KajaMm kacail anmaimMbiz. Guszrka
MEH MaTeMaTHhKa — OKyJ1a Ja, FeUIbIMIA J1a, eMipJie Jie Oipre xxypedi. SFHu, anapIMeH
MaTeMaTHKaMeH JOCTacKaH *eH. AOCTpaKTUIl YJTiHI TaHAaFaH Ke37ie MaTeMaTHKaHbI
Jla €CTEH IIbIFapMay KepeK. YJITiHI TaHAayIbIH KeJecl Ke3eHAepiHae MaTeMaTuKaMeH
OalaHBICTBI IMICHIIJIMEHUTIH Keaeprijiep OonMaWThIHAAN €TIll TaHJay Kepek.
MareMaTuKaHBIH XKaHa OeJliMJIepl JaMbIFaH CalbIH IICMIM KaObUImay YImiH, OapraH
CalipIH KypHell yATuIepaiTaHaail amambr3. MyHIal TOCUINIH MBICATIbIHA CEPIMIIeNi
MasITHUKTIH TepOemiciH xaTKpi3yra Oomanel. JKanmbl (u3uka KypcblHAAQ OHBI
«OHAM/MaH KUBIHFA» TOCUTIMEH KapacTblpaabl, aOCTPaKTLIl MOJENiH OipTiHAeT,
KUbIHAaTanel. TepOenmeni Kyiie MaTepUaNIbIK HYKTE€ CaJMakChl3  Cepimmere
OCKITUITeH; HYKTEHIH KO3FaJIbIChl OAFBITHIH/A CHIPTKBI KYIITEP KOK, ajl OHBIH TETe —
TEHJIIK OpPHBIHAH JKbUDKYBI JKeTKUITIKC13. CoMaH KeWiH MOJIENb/l KYpASICHIIPIM, OHbI
Oipirama MIBIHIBIKKA aWHAJIIbIpa OTBHIPHIN, OYJI KYIITIH HYKTCHIH >KbLIJaM/IbIFbIHA
MIPOTIOPIIMOHAJIZIBI  €KEHIH €CKepe OTBIPBIN, OpTara Kapchlaacy KYIIIH KOCaMbI3.
Mogenbai KypaeiaeHaIpy >KOJBIHAAFRl KeJecl KajgaM, MaTepHaIbIK HYKTEere ocep
€TETIH CBIPTKBI KYIITEPJl KOCY apKbUIbl OipJiel cxeMa KapamalbiM KoHE Kypaeli
OoJbInl  TaOBLIAABI, CHIPTKBI KYIITEP TapMOHUSJIBIK 3aHFA COMKEC yaKbIT OOMBIHIIIA
e3repei.

4-karuaa. Ke3 — keJireH MacesieHi menry 91iji, KaTaH aiTKaHAa TaHIAJFaH
JKy#e HeriziHge memnry.

Bys1 Te3UCTiH €H JKapKbIH MBICAJIBI CATBICTHIPMAIIBIK TCOPHUSCHIHBIH 0ap OOITyHI.
JleneHiH KaHga ga Oip KbUIAAMABIKIICH KO3FalIFaH Ke3/¢, )KapbIK JKbIJTaMIBIFBIMCH
CaNbICThIpFaHAa €CEeNTIH HIemiMi MyJijaeM Oackama Ooiysl MyMKiH. Onap opTypil
CaHaK >KyMeciHJe TMIIIiHI KoHe MYJJIEM e3relie Ma3myHjaa OoJybl MYMKIH. bipak
TINTI KJACCHUKANBIK (PU3MKa asChIHIAa MOCEJNICHI IIeHTyae KapamahbiM >KYHIepIiH
Kypamzac OeJIKTEpiHIH dPEKEeTIH MYKHUSIT OaKbUIam OTHIPY KaXKeT OOJFaH Karaanap
eTe Kol Ke3neceni. Mpican peTiHae, MHEPIHs KYIIIMEH OalIaHbICThI TYPIiH aiiTa
anambi3. EHml ocel MocerneHiHOacKa acmekTiaepiHe >kyriHewik. CaHak >XyHeciH
TaHJIaFaH Ke37e 013 OHbIH MaFbIHACHIH TEPEH TYCiHY Kepekmi3. Kelin Taakpliai kee
«CaHaK >Ky#eci» JereHiMi3 He T.C.C. CypakTap TyblHAaybl MyMKiH. Kem >xarmaiina
MBbIHAJIal kayan ecTtuMi3. «CaHak >KyHecl» -KOOpAMHAT KYHecD» MEH «yakKbIT» JeI
aiteutanpl. Ochulaifilia Kayan KaWTapraHJa CTYJIGHTTep OacCThICBIH Hazap/aH
HIbIFaphIN anagsl. Erep J1e o1 THIHBIITHIK KYiie Oosica, Here KaTbICThl €KeHl Oenrici3
Oosbin TaObuTaAbl. Erep Ko3rasbicta 0osica, KaHAall JeHeJIepMEH >KOHE Kallail eKeHi
TYCIHIKCI3 OOJIBIN Kajaibl. Byl aHbIKTaTIMaraHIbIKThl CaHAK JICHECIHKapacThIpFaH/1a
orora 0osaabl. Al eHJIl KOMBUTFaH CYpaKKa HaKThI xkayan Oepeiik. «CaHak xkyieci-
KOOpJIMHATTAp Kyleci (caHak JieHeciMeH Oipre)+ carat». Ecenti mibirapranjia caHak
KYWECIH TaHJall OTBHIPHIN, OHBIH CYpPETIH califaH AYphIC Oonbin Tabbuianasl. CaHak
KyHeciHe JKaTaThIHIAp MbIcaiara TeOeHiH Oip Oemiri HeMmece YyCTel, IMTPUXTajFaH
0ok, am KOOpJAWHATTAp OKYHeCl CalblHFaH CypeT TEH CaHaK JCHECIMEH ThIFbI3
OaiiyTaHBICTHI OOJTYBI KEPEK.
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S-Karnaa. @u3NKaJIbIK ecenepai MemyAiH AYPbICTHIFBIHBIH KPUTEePHidi-
COHFBI IeIiMi MeH TIxKipuoe.

duzrka-3KCIepUMEHTANIbI  FhUIBIM. Ke3 KenreH ecenTep/il IIbIFapraHHaH
KeWiH COHBIHJA MIHACTTI TYpJe SKCIEPUMEHT OoJiajpl JAETeH O Ja IYphIC eMec.
Kepicinmie 06i3re TaHbIC OapJIbIK dKCIEPUMEHTTEP/AIH KUBIHTHIFBI O13/11H KYHICTIKTI
eMipiMi3zie OOJIBII KaTKaH TIKIpUOeIepiMi3, eCenTi MIbIFapFaH/ia Kol KopJeM Oepyl
MYMKIH, ocipece, OipiHII Ke3eHAe aOCTpaKTUIl YATIHI IyphIC TaHIayFa CENTIriH
turizeni. MoceneHi menryae, Oi3aiH gonenaeMernepiMiz OeH Ky3ipeTTUliriMi3IeH
MBICaQNBI, YIICYAiH Oip HYCKAChIH TaHIAy — JCHENCPIIH CEPIiHAI COKTBHIFBICYBIH,
CepImiMci3 HeMece MYJIEM OJlail eMec Jem KapacTelpyFa Ooiyansl. OHBIMEH Koca
CaHBIK HOTIKCHIH KAHIIAIBIKTHI 197 OOJNyhl KEpEeK EKEHIIr1 Je MaHbI3Ibl. Erep
eJIIIey KYpalJapbIHBIH IOJIIT CalbICTBIpMaibl — Typiae a3 Oosica, OHAa YITiHI
(Mozenb/l) KapamaiibiM eTinm TaHjaayra Oosansl. bipak cOHbIMEH KaTap O eJIIeHyl
MYMKIH €KEHIH aJi[ibIH aja OUIim, mamaian ecenrten aimy Kaxker. Ocpuraitira Iaymm
neH PeOku ToxipuOeci OOMBIHINA 3epTXaHANBIK *KaFlaia >Kalbl CaJbICTHIPMAIIBIK
TEOpHUsa CIIEKTPAIBbI JKETIHIH KHUUIIK aybICy IIaMachl An/n, =-gh/c’ Toxipubere
neiiin aneiHFaH ecenrey kopcerkimi 10™°(g-epkin Tycy yaeyi, h- BepTHKamIB! KyIay
OMIKTIT1, C- JKapbIK KbUIAAMIBIFbI) [2,3]

6-Karuga «9p €63 MaFbIHAJIBI 00JIYbI THICY.

byn aiiTeutraH ce3ne erep (PU3MKaIBIK €cenTepll IIbIFApybIH KaJIlbl
NPUHIUOTEPIH KapacThIpaTblH OoJcak, (U3MKaJaH TYCIHIKTI KaJbINTACThIPy, OFaH
TYCIHICTIKIIEH MYKHAT KapayJabl KakeT eTell. bi3 opKallaH TEepMHHOJIOTHSFa
MYKHUSTIIBI3 0a? OpKaiian emec apuHe. Erep 613 TepMUHOIOTUSIHBI )KaKChl O1TMECEK,
KATeJliK acaybIMbI3 90JIeH MYMKIH, aJl OHBIH COHBI COTCI3/IIKKE dKenyl MyMKiH. Erep
ne 013 FRUIBIMHBIH TUTIH JKETIK MEHIepMeceK, ©31Mi3/1H CaHaMbI3daFbl, OMBIMBI3IaFbl
JIeHTeiie FaHa KaObUTIANTBIH Ooyiambl3. A OyHJall >koiaMmeH 013 TOJIBIFBIMEH
Karenecyimi3z MyMKiH. bipak Oyt xkarnaian mibiFyabiH aMmaisl 0ap. by kol eTe
KapanaibiM, OapJbIFbIHA KOJI KETIMJIl, COHIBIKTAH PaIuKaJIJIbl TYKbIphIMAaMasap
MEH (U3MKaIbIK LIaMaHbIH aHbIKTaMajapblHaH Oacrtanm Outly Kaxker. OmaH KeiiH
3aHJap, TeopeMaap, Tajagaysaap TaHbIMaN KoHE MMaiIaabl TIPKECTEPMEH JKaFacabl.
Ochl KOJIMEH alHaJIBICATHIH aJaMapabl KONTETCH jKaHAIBIKTap MEH allblLTyJIap
KyTil Typ. Mbicanel, Oip mamManap KaTapblHAa OipHele araynap Ke3JIecel.
«TepOenictep MEH TOJIKbIHAAP» TapaybIHAA TPEK SPIIMEH OCITUICHETIH o -IlIaMachl
O0ap. OHbIH TepT OipAeill artaybl 0ap: «OYPBIUTHIK >KHUIIKY», «aliHAaIMaJbl KUK,
CUUKIIIK )KUUTIK» )KOHE OKUUIIK).

7-karuaa. bacranksl TeHaeyJaep KyiheciHae ap TeHaey/iH 63 aTaybl 00JYybI
Kepek.

[IptHABIFPIHAA €CeNTI HIBIFApFaH Ke3Je Kajall IIBIFapbIl JKaTKAHBIMBI3JIHI,
KaH/Iail aMajjgap KOJIJIAHFAaHBIMBI3ABI OUTy KepeKmi3. bys Tociia ecenti MmIbIFapyabiH
KYPBUIBIMBIH KaJIBINITAaCTBIPyFa MYMKIHIIK Oepeni. bactankel TeHmeynep xyieci,
bu3UKanbIK 3aHIap MEH (opMynanapra Heri3ziene OTHIPBIN KypbUiaabl. TeHuaeynep
KYHWECIHIH KYpBUIBIMBIHA Opail 3aHdapJblH 63 aTtayjJapbl OoJjiafsl. MbIcabl,
«bykinonemMaik TapThUIbIC 3aHbDY, «I 'YK 3aHbDY, «KynoH 3aHb», «OM 3aHBD), « AMIED
3aHbl» T.0. Keit ke3nepi «3aH» co3iHIH OpHBbIHA 0acka TEPMUH KOJIJAHbLIaAbl, O1paK
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MarplHaCcChl ~ OOWBIHINIA 3aHFAa  HETI3MENedl. «TePMOJAMHAMHUKAHBIH  aJIFaIllKbI
OactamMachl», «epicTeri  cymeprnosunuss  npuHium», «Kupxrodtein OipiHIm
epexkeci» xkoHe T.0. byman na 6acka TaHbIMan TeHjaeyJaep MeH Qopmyranap Oap.
Omnapra: «xo3raybic TeHneyi», «Ctokec Qopmynacel», «bepuymnu TeHaeyi», «Ban-
nep—Baanbc TeHneyi», «MakcBemn OenmiHylepi», «IuH3a (GopMyrnackl», «0acTamKbl
UHTEPPEPEHIMIHBIH MAaKCUMYM IIAPTHDY T.0. AJ erep Jie *a3bUIFaH TeHJIIKTIH aTaybl
OonMaraH karjaia He icreimiz? OHpail skaraaiga ocbl TEHIIKKE MaFbIHACKI KAKbIH
cezaepal izaeimiz. On TeHaikke at Oepmec OypblH OHBI aNABIMEH Tajijar, COJaH
KEWiH FaHa TOJBIFBIMEH TCHIIKTED KYHECIHE EHTI3eMi3. SIFHM, OHBIH aThl Ja JKaJIIbI
cunarra Oomamel: «epTe aonenaeHreH Oekity». OfaH €Ki MbIcall KeNTipeHik.
«MexaHuka» TapayblHIarbl ATBYJ MalIMHAchl Typanbl ecente 1;=T,TeHAiri
Ke3zeceni, OacTamkel TEHAIK JKyheci peTiHne Kapaibik. [4] OHBIH MarbIHACHI
OJIOKTaH TYCIPUIr€H >KINTIH YIOBIHAAFBI TapThUIybl Oipieil. Opune, Oy Teopema
CEKUI JIoMeNieHyl Tuic. SIFHU, OChI TYPFBIJIa OJ epTe JJeNeHreH Karuaa. bipak
OHBI Oackala J1a atayra Oojajbl: «TaHIAJIFaH >KopamMall InemrimMi». EKiHII MbIcan
«Monekynanbslk (Qu3nKa» TapayblHa KaThICTHI KaTapra OalaHBICTBI €CENTi MIEHIKEeH
Ke37Ie MbIHA «KYMbIC (OpMyIackDy KOJIaHblUIa k. nik/2=pc. MyHaarsl n- MoJieKysa
CaHbl, 1- MOJICKYJIaHBIH EpKIHIIK JIOPEXKECIHIH CaHbl, p- Ta3 THIFBI3IBIFHI, C-
MEHIIIKT1 )KbUTy CBHIMBIMIBUIBIFBI, K- BombiiMan TypakThichl. byi dopmyna mymnaem
TaHbIMaJ €MeC, TeK KaHa <GKYMBICY» (POpPMYIAChl, SIFHU, «EPTE JOJICIICHTeH KaFu1ara
xkataapl. On-boablIMaHHBIH Tapadybl MEH 3aTThIH JKBUTY CBIMBIM/IBUIBIFBIH aHBIKTAY
TUIIOTE3aChIHBIH CalIapbIHAH IMai1a OoJFaH.

8-karmaa. AJiIbIMeH TeHjaey Kyieci, coman Kelin —menrimi.

dusnka cabakTapblHJia, CTyJACHTTEPAIHKOO01 TeHIEY KYHeCiH KypyaaH Oacrar,
€cen ILIbIFapyJbl 9JETKE alHalAbIpMaraHblH Kepyre Oonaabl. bipiHmn ka3buiFaH
TEHJEYyre IaMajapAblH CaHABIK KOPCETKIII KOWbUIaAbl. EMTHXaHOBI COTTI
TarChIPBIT, CTYJEHT JOPEKECIH ajiFaH, <OKAKChUIAPABIH KAKCHICHD), KOFAPFBI OKY
OpHBIHJIa OKYy Yp/ici OapbIChIHIA ©3JCPIHIH OMETIH epiKci3 KOsabl. OKBITYIIBIHBIH
OpeKeTi  JKayanThIpak OoJica, SIFHM CTYJIEHTTEpAIH  ecel IIbIFapyaa THIM/II
KOJITapblHA KO31H KeTKi3y Kepek. CTyaeHTTep/IiH OoibIHA ecell MIbIFapy JaFAbIChIH
KaJIBIITACTBIPY 0acThl Ha3zapaa 0O0JIybI THIC.

9-karuna. bipaei oeJem mamacbiH (PM3UKAA CAJIBICTHIPY.

Epexe- Oyn ecenri menryaiH Tarbl Oip >koiibl. EpeskeHi Oacramnkpiga ecenTiy
OepuUIreHIH >Ka3FaH]a )KOHE COHFBI kayaOblH aliFaH Ke3Jle ecKe TycipreH adzan. Ex
KapamnailblM JereH YJrijie aiTaTelH OOJicak, TCHAIKTIH Olp »KarbIHIAFbl ©JIIEeMJIEP,
TEHJIIKTIH €KIHII »KaFbIMeH TeH 0oJiybl THiCc. Erep TeHAikTiH OH arbiHAa 0-Typca,
OHJIa KYPBUIBIMBIH TOJIBIKTAl €3repTy Kepek Oomazasl. [llamamapaeiH emmemi eki
*akra na Oipaed 6osysl kepek. OHbl (popmyJiaFra KOK apKbUIbI Ja IIBIFAPBIN  allyFa
6onazapl. Conail TeHecTipy KaXKeTTIrl TybIHAQNbI.

10-karuna. OU3MKAJBIK ecenTepAi IIemyaiH COHFbI Ke3eHi —
AJIBIHFAH KOPBITHIHABIHBIH CcapanTaMachl.

Kemm »xarmaiima OKBITYIIIBI MBbIHAJAl KarmasTTel Oaikaiabl. CTyAeHT
IIBIFApBIN 00JIa/IbI J1a OIp/eH ecenTiH >kayaObiHa yHUIe 1. JKayarreH coiikec me, )oK
ma COHbI Kapainmbl. On OapibIK CTYIEHTTEPHAIH oAeTi Oonbin  TaObuUIagbl. by

25



©3/1iriHeH OUTIM alyFa KeAepri ’acar, CTyACHTTEPIIH OWJIaHybIH TeXehal. Op OuTiM
aJTyIIbI aJIJIbIH aJla €CEeNTl asKTan OOJFaHHAH KEeWIH He icTey KepeKTiriH Ounyi THiC.
Oran MbIcaiFa, JKEKEe >KarJailiapibl KapacThlpy, 6JIIEy/l KOJJaHy epexkenepi,
aJNbIHFAH HOTM)KEHIH Kbl OarachIHBIH KOPBITHIHABICKL. OChl COHFBI Karujiaaa
¢bu3nka MeH MaremaTuka Oip-OipiH kereneii. bipak €H MaHBI3IBICHI aJIbIHFaH
HOTHKEHIH (DM3HUKAJIBIK MAaFbIHACKHI YKOHE OHBIH MHTEPIPETALMACH MaHBI3Abl OOJIBII
TaOBUIAIbI.

KopbIThiHBIIAN Kese TaFbl ja 6acThl Ha3ap aynapaThlH HOpCe, OChl aWThUIFaH
Karujanap HaKThl O0ip pu3uKaHBIH 06JIMIMEH, €CENTIH TYPIMEH MYJIJIeM OaiIaHbICTHI
emec. byn wMarbiHama omap omOeOam Oonbinm TaObuiaAbl. bynm  OipikTipiireH
KaFuanap, KelTereH KaTelikTep MEH IaTacy/1aH KYTKaphlIl, K0 ciITelai. bacTrichl
KaNMbl Karuganap, (U3MKajblK ecenTepil IICIIKeH Ke3/le Taujaay Kacayra,
(U3UKaHBIH 3aHJaphIH OAacThl peJITe WIBIFBIN, KOWBUIFAH MaKcaTKa JKETYyHiH Oip
KOJIBI OOJIBITI TAOBLIAIBI.

ogaeduerrep:

1. OsxeroB C.M. CinoBapps pycckoro a3bika. M. PycCkuii s3b1k, 1978

2. Pound R.V., Rebka G.A. Phys.Rev. Lett, V 4, 1960. P.337.

3. Beptxeitm I'.Oddexkr Meccbayspa, [lpunnunsl u npumenenus.llep.c. aHri.
M.: Mup, 1966,172 c.

4. Huxkomaes B.M. 3agaua o wammuHe ATByma Kak TecT.//®@usndeckoe
obpaszoBanue B By3ax. T.8. Ne 2, 2002,C.19-28.

IFEOMETPHYECKHUE UJIEU KAK METOl AKTUBU3ALIUA
IHHO3HABATEJIBHOU AEATEJIBHOCTHU CTYAEHTOB

Mycenosa 3.K., CeiicemOexona T.E., KatomoBa A.C., Kucabekona I1.A.
KaparannnHcknii rocy1apCTBEHHBI YHUBEPCUTET UMEHHU aKaJeMUKa

E.A. bykertona, r. Kaparanaa
pika 1666@mail.ru

[loaroToBKa CTYJEHTOB, OTBEYAIOUIMX BBICOKUM TpEOOBAaHUSM HAyKH,
TEXHUKH, MPOU3BOJCTBA, HMHTEpPECAM COLMAJIBHOIO M KYJIBTYPHOIO Iporpecca
ABJISIETCA BaKHEWIeW 3ajmayed Beicmied 1mKodabl. OHAa Tpu3BaHA TOTOBUTH
CIICMAIUCTOB BBICOKOW KBaJM(UKAIIUU, BIAJCIONIMX JAUAJICKTUUYECKON JIOTHUKOM,
MMEIONIUX TIyOOKWEe 3HAHMS M TMPAKTUYECKUE HABBIKA B CIEHHUAIBHBIX OOJACTSX,
pa3BUBATh Yy CTYJIEHTOB TBOPYECKOE MBIIUICHUE U CTPEMJIIEHUE K HAYYHOMY
uccienoBanno. Kpome Toro, ceroaHss NOPOUCXOASIT KPYNHbIE U3MEHEHUSA B
OOILIECTBEHHOM  yKJIaJle o0IllecTBa, B €ro CTPYKTypax pOXKIEHHBIE €ro
noTpedHocTsIMU. M 3TOT mpoliecc COMpPOBOXKIAETCS MEPECTPONKOM W B 00JIacTH
oOpazoBanusi. I Bce 3TO BBIABUTAET Mepes, 0€3 TOro HEeUcHepriaeMod M CII0XKHOM,
MeJJarOrHYeCKON HAyKOW HOBBIE MPOOJIEMBI U OXBATUTh BCE ACIEKTHI 3TUX MPOOIEM

26



HE BO3MOXKHO. MBI XOTUM OCTAaHOBHUTHCS TOJIBKO Ha OJHOM M3 3TUX MPOOIeM,
AKTUBU3AalMU MO3HABATENbHON NEATEIBHOCTH CTYIEHTOB METOJOM I'€OMETPUUYECKHUX
uzaeil. 3To 00ycIOBICHO T€M, YTO JI0ObIE OOraTCTBA, HAKOILJICHHBIE YEJIOBEYECTBOM
Y, MPEICTABICHHBIE CUCTEMON HAyYHBIX KOHUEIIHMI, MOHATHI, 3aKOHOB, CTYACHTHI
MOTYT YCBOUTDH JIHIIb C MOMOIIBIO COOCTBEHHOM 0CO00 aKTHUBHOW JEATEILHOCTH U
NPEIJIOKEHHBI HAMU METOJ1 OTBEYAET BCEM TPeOOBAHUAM 3TOM MPOOIEMbl

OnbIT MOKA3BIBAET, YTO JIJISl YCIEIIHOIO YCBOCHUS 3HAHWUU MPUTOJHA JIt00ast
dbopMa aKTHUBHOCTH OOYYarOIIMXCS, a aKTHUBHOCTh CTPOrO  OIpeleeHHas,
cHaO>KeHHas OIpe/IeICHHON METOANKOW, KOHKPETHO HAlpaBiICHHAsI BHITEKAIOMIAs U3
TBOPYECKON MOTPEOHOCTU O0YHAFOITUXCSL.

B Teoperndeckoii pu3uke K TAKUM YCIOBHSIM, CO3/AIOIIMM IOYBY IS TaKOU
AKTUBHOCTU CTYJEHTOB OTHOCHUTCSI HAIIPABJIICHHOCTb €€ HAa PACKPBITHE TE€X CTOPOH
mpeaMera, KOTOpbIE COCTAaBIAIOT €ro CHerupuKy, TO €eCTh [PUMEHEHHE
reOMETPUUYECKUX HJIeH B IOCTPOECHUHU PUZNYECKUX TEOPUH.

OHO BBICTYNAET Kak SBJIEHUE, MCXOAHOE U CBS3YIOLIEE 3BEHO, PACKPOUM
CMBICII. AHanu3 pa3BUTHUs JIO0O0NM HAyKM TMOKa3bIBaeT, Kak  OMNpPENeTUTh TO
npocTeiiiiee 3BEHO, M3 KOTOpPOrO CKJIAaJbIBA€TCS BEP MHOrooOpasue SBICHHH,
M3y4aeMbIX JaHHON HayKoW M KOTOpPOE CaMO HeceT cebOe BCIO CHEHU(PHUKY AAHHOTIO
apienus. Hampumep, kietka - B OHMOJOTHHU, 3JEMEHT - B XUMHUHU, YHUCIO - B
MareMatuke, GOpMbI - B (PU3HUKE U T.JI. - BOT T€ WMCXOJIHBIC 3BEHbS, BBISBICHUE U
U3YyYEHUE KOTOPBIX, COOCTBEHHO, M OOECHEeUMsIO MEepPeXo] OT SMIUPHUYECKOrO
HaOIIOACHUS HaJl AEATEIbHOCThIO K TOUHOMY M CTPOIO HAYYHOMY HCCIIEJOBAHUIO €€.
OHu SBISAIOTCS BHYTPEHHUMHU ABWXKYIIMMHU cuiamu. [lotrom pocT uHpopManuu,
pa3BUTHE HAyK MPHUBEIO K INIyOOKOMY HM3MEHEHHIO XapakTepa CaMOro Hay4HOIo
3HaHuA. M Bce 3T0 TpeOyeT M3MEHUTh U Xapaktep oOydyeHus. OHO JOJDKHO HE
3aBepLIAThCA UJIEEW TEOPUEH M MX aHAIM30M, a HauyuHaTthcsd HuX. C caMoro Hadana
UJIEW U TEOPHUH JOJIKHBI CTaTh MyTEBOAHOW HUTHIO, HAIIPABIISIIOLIEH MBICIIb CTYIEHTA
yepe3 Macchl (pakTOB W HAOIMIOACHUN K MCTHHE, CTaTh €r0 METOJOM JJIs MO3HaHUs
JNENCTBUTEIBHOCTH. 3JECh PE€Yb UAET HE O TOM, YTO Cpa3y aTh, HAIPUMEP, HAYYHYIO
TEOPHIO B TOW CIIOXKHOU M abcTpakTHOM dopme, B KaKoi OHa MpejCTaBieHa B HAyKe
[1: 65]. Peub maeT O MOCTPOCHUM HAMVIATHBIX MOJEICH, CHCTEM MNPEIMETHBIX
JIEUCTBUMN, KOTOPBIE B 3pUMOM, YYBCTBEHHOM, MIPEACIBHO JOCTYITHOW 00yJaronumMcs
dbopMe pacKpbIBalOT CYIIHOCTh TEOPETHUUECKOIo MOJOXKeHHs. BoT Takol moaxon
MO3BOJIIET ~ MAKCHMAJIIBHO  AKTHMBU3UPOBATh  IIO3HABATENIBHYI)  JIEATEIBHOCTh
CTYJIEHTOB.

B cBs131 ¢ 3TUM, HE OCTaHABIIMBASICh HA CEPHE3HBIE JOCTUKEHNS COBPEMEHHBIX
MICUXOJIOTOB B TEOPUH MOATATHOTO (DOPMUPOBAHMS YMCTBEHHBIX JEHCTBUN U JPYTUX
MO/IXO0/I0B B 00JaCTH OOLIEH AUIaKTUKH, Mbl XOTUM MOKa3aTh, KaK UCIOJIb30BAIUCH B
npoiiecce OOy4eHHs] OCHOBHBIE HUJEH, BBITEKAIOIIME U CAMHX OCHOB IMOCTPOEHUS
(U3MYECKUX TEOpHH, TO €CTh (PYHIAMEHTAJIBHBIX WJEH TPUMEHSIEMBIX B
TEOpeTUUEeCKON (PU3UKE, U UX POJIM M aKTUBU3ALUU MO3HABATEIHHOU NIEATEIHHOCTH
CTYIEHTOB. Take XOTHM TIOKa3aTh, KaK YUYUTBHIBAIUCH OCOOEHHOCTH OOydYeHUs
CTYJEHTOB B COBPEMEHHOM 3Tarie, CBOeoOpas3ue Leiu, 3a/1a4, CoAepKaHus, YCIOBUs
MOJIFOTOBKU CHEUAIMCTOB. B mocnennemM umeercst B BBUAY CBOEOOpa3ue MPUHIUIIOB
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oOy4eHHs B By3€, KOTOpPbHIE OTIMYAIOTCS OT IIKOJIBHOW NHIAKTHKW MPUHITATIAMU
npodeccoHanbHON  HAMpaBICHHOCTH, JWHAMHYHOCTH cojaepxaHus, QopMm u
METOJIOB, €IMHCTBA YYECOHOW M HAyYHOH JEATEILHOCTH O MPOOJIEMHOCTH OO0yUEHHUS
CTYJICHTOB.

B npaktuke oOydeHHss 1O BOMPOCY O Croco0ax pa3BUTHS aKTUBHOCTHU
CTYJIEHTOB BCTpEYarOTCs pazinyHble noaxoasl. Cpean Hux Haubosee 3PPeKTUBHBIM
B OPraHU3alMM MBICIUTENBHON, MOUCKOBOW NESITENBHOCTH CTYIEHTOB SIBIISIOTCA
METO/IbI CO3aHus MPOOJIEeMHBIX cuTyaluil. Kak n3BectHo, 3T0 00YCIOBICHO TEM, YTO
pelieHust mpoOJieM, 3ajlad U MPUMEHEHUE HAC B OOYUYECHHM SIBJISIIOTCS OJHUM W3
BOKHEUIUX (AKTOPOB TIOBBINICHHUS] TOMCKOBOM aKTHBHOCTH, BO30YKICHUS
MMO3HABATEIILHON TMOTPEOHOCTH OOYYAOMIMXCS ¥ CTHUMYJHUPOBAHUS AKTHBHOCTH
4yeJioBeuecKoro opranusma. llocieqHee 4YacTto HE Y4YMTBHIBAETCS B IPOLECCE
oOyueHus. OHa BO3HUKAET, KOTJa UYEJIOBEK HCIBITHIBAET HEOOXOJAUMOCTh B
HEKOTOPBIX OTCYTCTBYIOIIMX, TO €CTh HEHU3BECTHBIX €My 3HaHUSAX U Ccrocobax
pemieHuss mpoOiem. CrnegoBaTellbHO, TE€OMETPUYECKUE WJIEH, IPUMEHSEMbIE B
TEOpEeTHUUECKON (PU3MKE, BHICTYIAI0 KaK OJHU U3 BAKHEUIUX MOMEHTOB YCBOCHHUS
3HaHU# 1 Kak MeToj] 0O0yueHus [2: 188].

CrnemyeT cornacuThes C MBICIBIO, YTO B KOPEHHOM MEPECMOTPE MPETNOIaBaHUS
B TIIEPBYIO OYEpENb HYXKIAETCd IMOHMMAaHUE camMoro mnpeamera. lIpaBuibHO
ONpPENENIUTh €r0 3HAYUT YCTAHOBUTH MPUPOJY CAMUX SIBJICHUW, KOTOPBIE H3y4yaeT
npeaMer. Mbpl Hanmpumep B TEOPETUUYECKOW (PU3MKE HAXOIUMCSI B IUICHY CaMOro
(pM3UYECKOr0 ABJICHHS, OHO XOPOLIO caMo Mo cede, HO JOJKHO CTaTh MPEAMETOM
YCBOCHHUSI, 00EKTOM UCCIIEAOBAHUS U MOHATHIM KaXJOMY CTYJCHTY.

[IpenogaBarenb, UnTas JEKIUIO HOKEH BUACTh, YTO JaHHBIM MaTepual, Tema,
Jaxe Kypc HE YKIAJbIBAIOTCA B PaMKH MPEKHEH METOJMKH, OHa HE PacKpbIBacT
ryOuHy, cojaepXaHue wMarepuasna. Torga JEKTOp JAOKEH nepepadaThiBacT
MOCJICTHIOK U CO3JaTh HOBYIO, Ooyiee TMOKYIO, HATJISIHYI0O U BEPHO OTPAKAIOIIYIO
HUCTUHY METOAMKY, TO €CTh MPEIJ0XUTh HOBYIO HppalUOHalbHYIO. [[a, ONBITHBIN
MeJaror MOXeT OTOoOpaTh HYXKHbIE M HEOOXOAMMBbIC MaTepHallbl, a HEOMBITHHIC,
MOJIOJIbIC, HAYMHAIONIUE TeNaroryd, OyJAyT YMTaTh BCE MOAPS U MOTEPSThH Maccy
BPEMEHUM Ha BTOPOCTENEHHBIX MaTepuanax, HE YCIEB [1aTb IJIABHBIE,
colepkarelibHble. B 3TOM IUIaHEe METON, NPEIOKEHHBIM HaMH, [0 CBOEH
HaIJISIIHOCTH, CUCTEMHOCTH, TOCJIEIOBATEILHOCTH U 3(D(PEKTUBHOCTH TPEBOCXOIUT
BCE€ JIpYTHE METO/bI. DTO MOATBEPHKIACHO OMBITOM.

B TeopeTtnueckoii (pu3uke 3aMETHYIO POJIb UTPAET MPUHIIMI HATJISTHOCTH, KaK
OJIMH U3 MeToJ0B 00yuyeHus. [IpoBo3rnamieHrue ero ObUIO MOIMHHOW PEBOJIOLUEH
Korja-To B nujaktuke. OJIHAKO HENb3s 3a0bIBATh, YTO MPUHIIUI HATJSIHOCTH B TOM
dbopme ObLT copMmynupoBaH B T€ BpEeMEHa, KOrjJa B Hayke elie npeodiagant
AMIIMPUYECKUN XapakTep, a HarisgHOCTh Oblla HATypaJbHOM, CO3epLaTeIbHOM.
CoBpeMeHHOE HayYHOE 3HAHWE JABHO MPEBPATHIIOCH M3 SMIIMPUYECKOTO B CTPOTO
TEOPETHUECKOEe, CTPYKTYpHOE, JIOTUKO-MaTeMaThdecKoe. JTO TpeOdyeT HU3MEHUTh U
XapakTep 0O0y4eHHUs M MPUHIUIBI HariasgHoctu. C caMoro Haudajga TEOpHs JIO0JDKHA
CTaTh MYTE€BOJHOW HUTHIO, HAMIPABIISAIONIEH MBICIIA CTYJIEHTa Yepe3 MacChl (DaKTOB U
o0pa3oB K HUCTHUHE, CTaTh €r0 METOJOM JJIsi TIO3HAHUS JCHCTBUTEIBHOCTH. B ponu
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«IyBCTBEHHOT'0» JOJKHBI BBICTYIIATh HE TOJIBKO HAaTypaiabHbIC (PU3NUYECKHUE BEIIIH,
SBJICHMSI, TIPOLIECCHI, HO U WX MOJENH, 00pa3bl (HOBbIE MPUHLMIIBI HATJISIIHOCTH),
KOTOpbIE B  3pUMOH, JOCTYymHOM (opmMe pacKphIBalOT CTYJEHTaM CaMH
3aKOHOMEPHOCTH, JIe)KaIIue B UX ocHoBe [3: 255]. DTo co3maeT HOBbIC, HE BUAHHBIC
€lIe BO3MOXKHOCTH OOYYEHUs, KOTOPBIE JIKAaT HE TPOHYTHIMH. JIEKIUs AOJKHA HE
HABSA3BIBATHCS YEJIOBEKY, a CTaTh TaKOM K€ TBOpUECKOU (HhOpMOM ero JAesiTeIbHOCTH,
U OHa CTaHET TAKOBOM TOJBKO TOTJAa, KOTJAa B €€ OCHOBY JIDKET NMEJArornyecKkoe
TBOPYECTBO TMenarora. TOJbKO BBIMTPAB BpeMsl Ha palMOHAIBHBIX METOMAX
TBOpYECTBA MeAarora, MOXHO TMOJAThCsi B YCBOEHUE CBEPX MPOTPaMMHBIX
MAaTEPUAIIOB, B IBPHUKY.

JIyn ne bpoune nucai, uro «Pa3psiBas ¢ TOMOIIBI UPPAMOHATIBHBIX CKAYKOB
... J)KECTKUU KPYT, B KOTOPOM HAC 3aKJII0YAET JACAYKTUBHOE PACCYKICHHUE, UHIYKIIUS,
OCHOBaHHAas Ha BOOOPAKEHWMM WM WHTYHUIIMH, TO3BOJSIET OCYIICCTBUTH BEIHKHC
3aBOEBAHMS MBICIIM; OHA JIEKUT B OCHOBE BCEX MUCTHUHHBIX JTOCTUKEHUI HAYKH, ... U O
BBIJIAIONICICSA POJM, KOTOPYIO HUIPAIOT HAYYHOM MPOLECCE ... HEpalMOHAJIbHBIE
anieMeHTh» [4: 294] u B 3TOM OblIa €ro JAep30CTh, KOTJIA OH TMPEIJIOKHI CBOIO
3HAMEHHUTYIO TUIOTE3Y, IPUMEHSSA FEOMETPUUECKYIO MOJIENIb aTOMA.

O0beM Hay4YHOTO 3HAHHMS PACTET HACTOJIBKO CTPEMHTEIBHO, YTO TPYIHO
IpoCIeUTh 3a HUM. B Takom ciaydae HEOOXOJUM HEKOTOPBIM MeXaHU3M
peryiaupoBanusi MHGOPMAIIMOHHON €MKOCTH JIEKIIMM Ha KaKoW-TO OcHOBe. B aTom
IJIaHE TIPEUIOKEHHBIM HAMH METOJ, TO €CTh HM3JI0KEHUE TEOPETHYECKOW (DU3UKHU
METOJIaMU T€OMETPUYECKUX HICH, TACT KII0Y K PE3KOMY YBEIMYECHUIO €MKOCTHOU
XapaKTePUCTUKU JICKIIUU U 3HAYUTEIHLHOMY COKpPAIIEHUI0 00beMa KaXJI0To Kypca, HO
HE COKpAaIlasi CoAEPKATEIbHYIO €€ OCHOBY.

Mpb1 Havanu 3a0bIBaTh TEOPHUIO YIIMHCKOTO, KOTOpask OXBaThIBaJIa MOYTH BCE
BOIPOCHI TUJIAKTUKHU: COOTHOIICHUE HAYKU U YUYCHUS MPEAMETa, CYIHOCTh CUCTEMBbI
3HAHUW, 3HAYECHWE BEAYIIMX WJEW, MpaBWia, MPUHLUIBI U METOAbl H3yUYCHHUS,
OpraHu3aldi0 U METOJMKY JIEKIUH, CUMTAsl, YTO BCE ATO JUISl IIKOJbI, 3ayCTHB
METOJMKY BBICIICH MIKOJIBI. MBI Takke 3a0bUIM O Pa3BUTUU aKTHBHOM POJIM CAMOTO
CTYAEHTA.

«ITo3HaHue ecTh BeYHOE, OECKOHEUHOE MPUOJIMKEHNE MBIIIUICHHUS K 00BEKTY,
1 OHO COTKAaHO M3 MPOTUBOpeUHil. JlManekTuka mo3HaBaTelIbHOrO Ipoliecca CTyAeHTa
B OOY4YECHHH €IIe MOJHOCThIO HE M3Y4Y€HA, HO JUJAKTAMH BCKPBITHI CYIIECTBEHHBIC
MPOTUBOPEYMS, KOTOPHIE BBICTYMAIOT KaK ABUXKYIIUE CHJIbl y4eOHOIro IMpoIliecca.
OCHOBHBIM JBIKYIIUM MPOTUBOPEUYHEM OOYUEHUS SIBIISICTCS MPOTUBOPEUUE MEKITY
MOCTOSIHHO YCJIOKHSIOIIUMUCS TPeOOBaHUSIMU, HAKOIJIGHUEM HOBBIX OTKPBITHA,
BBIMUPAHUEM CTapbIX, HEHY>XHBIX U BO3MOKHOCTSIMU CTYJICHTOB, TO €CTh YPOBHEM
WX 3HaHUS. MBI yYUTBIBa€M JIM BCe ATH poTuBOpeunsi? HaM kaxeTcs, HerT.

Hanpumep,  cimoxnas, rpomosakas  IltomemeeBa  cuctema — mwupa,
MPOCYIIIECTBOBABINIAsl OKOJIO TMOJYTOpa ThICSY JIET, yMEpJia C OTKPBITUIMHU
Konepuuka, bpyno, [Nanmunes. MoxXHO TpUBECTH MHOKECTBO TIOJIOOHBIX MPUMEPOB.
Bo3Hukaer Bompoc, a mo4emMy AOJKHBI XOJUTh B MOYETE HEKOTOPHIE MOTEPSBIINE
3HAYCHUS 3aKOHBI U METOAbI ((pU3MdecKkrue U menarornyeckue) mno uHepuu. B Bek
CTPEMHUTEIIBHOTO Pa3BUTUS HAyKH, IIOCTOSTHHOTO OOHOBJEHUS U CTapeHUs
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uHboOpMaluu B Tpolecce OOy4eHHUS Mbl JOJDKHBI CHUCTEMATUYECKH 3aHUMAThCS
MOMCKaMU HOBOTO, XOTS MPEJCTABISAIOT OHU OOJIBIIYIO CIIOKHOCTb, OCOOEHHO B
oTOOpe HEOOXOIUMBIX 3HAHMM, COOJIIOJCHHE TMPABWIBHON B3aMMO3aBUCUMOCTHU
MEXAY KpPYroM KJIAaCCHUYECKMX 3HAHUM, COCTABIISIIOUIMX OCHOBY OOpa3oBaHUs, U
COBPEMEHHBIMH JIOCTHKEHUSIMU HAy4HOW MbIciM. HO MBI 3HaeMm, 4TO TJIaBHOE K€
Ha3HauYeHUe (PYHKIIMU HAyYE€HUS COCTOUT HE TOJIbKO B 0TOOpE HYKHOM MH(pOpMAIINH,
HO U B IPOIIECCE «IPUPYUYEHHUS» 3HAHUU U B 0TOOpe (POpM METOJIOB OOyUYEHHUS, TO
€CTh B BBIOOpE CIIOCOOOB BBIMIOJIHEHUSI JCHCTBHI, a OTCIOJA BBITEKAIOT, YTO
MPUHIIUIIBI HAYYHOCTH, CUCTEMHOCTH U TOCIEAOBATEIHHOCTH OOyUeHHE OT/aHHBIC
KOKIOMY TMpEenojaBaTeiio, TPeOYIOT CEpbEe3HOr0 MEepecMOTpa CTPYKTYphl U
COJIEpKaHusl TOUTH BCEX YUEOHBIX MPOrpaMMax Mo TEOPETUYECKOM (Pu3uKe, KOTOPhIC
JNOJDKHBl  YYUTBHIBATh CTape€HUE MW OTMHUPAHHE OJIHUX, NpeoOdpa3zoBaHuE U
BO3HUKHOBEHHE JIPYTUX, TO €CTh MPOUCXOIAIINX reHepanu3anui B ¢pusnke [5: 10].

OcBoeHuEe HayKu CONPSDKEHO HE TOJIBKO C IIOHUMAHUEM €€ HCTHH, HO U C
OBJIAJICHUEM METOJIOM IIO3HAHMSI, MPUOOIICHUEM CTYJICHTOB K METOJaM HayKu,
oOyueHHEM HX HCCIEOBATEIbCKOMY MOAXO01Y, CaMOCTOSATEIbHOMY JOOBIBAHUIO
3HAHUM, MPOCICKUBAHUEM 32 PA3BUTHUEM IPOLECCOB M AHAIU3OM JIMTEPATYPHBIX
MCTOYHUKOB. OTMBIT TOKa3bIBAE€T, YTO YE€M OOJbIIEe MHOTOOOpPA3HBIX IPHEMOB,
HETPaJUIMOHHBIX MOAXO0N0B, TeM 3¢ ¢ekTuBHEe oO0ydeHue. I OHO 3aBUCHUT OT HX
Hay4YHOCTH, CACTEMHOCTH U MTOCJIEI0BATEIbHOCTH.

Ha nytm Kk peanuzanuu NOpUHIMIA HAYYHOCTH B OOYYEHUUM HEMAJIO
TpyaHocte. He pemeH Bompoc O COOTHONIEHHMM MaTe€pUaia KJIACCHYECKOM,
TPAJAUIIMOHHON M COBPEMEHHOW HAayKH, HET €LI€ IOJHOrO COTrJIacOBaHUS MEXIY
IporpaMMaMu OTAEJIbHBIX Pa3AesioB TeopeThuuecko ¢u3nku. HayuHocTs 0OyueHus
0e3 CHUCTEMHOCTH - Xaoc. B 3ToM xaoce kuBeT ceiluac (u3uka, B TOM YHUCIE U
TeopeTnyeckas Qusnka. BoszHukaer Bompoc, nmodemy? IloTomy uTo He paboTaer
TUAAKTUKA BBICIICH MIKOJB.. B mporecce oOydeHUs HEIb3s BOCIPOU3BOJIUTH B
TOYHOCTH CHUCTEMY HayKHh, HE YyYHUThIBas €€ BHYTPEHHIOIO JIOTUKYy U
MICUXOJIOTMYECKHE OCOOCHHOCTH, U BOBMOXHOCTHU CTYIECHTOB.

[TpuHLIMT CUCTEMHOCTH obecrnieunBaercs II0CJIEIOBATEIBHOCTBIO.
Krnaccuueckue mpaBuia OT KOHKPETHOTO K a0CTpaKTHOMY, OT OJIU3KOTO K JIaJIeKOMY,
OT U3BECTHOTO K HEU3BECTHOMY, OT MPOCTOTO K CIOKHOMY, OT JIETKOTO TPYIHOMY -
HE MOTYT OBITh NMPHJIOKEHBI K PACCMOTPEHUIO J1I000TO0 conepkanus. M1 onn Tpedyror
nepecmorpa. B pemiennn npobiieM 3THX MPUHLHUIIOB, OOJIBIIYIO YCIYTY OKa3bIBalOT
MPEAJIOKEHHbIE HAMU METObl F€OMETpUYECKUX uaed. OHM MOYTH aBTOMATUYECKU
pemarT HMX CO CBOMM  BHYTPEHHHM  Pa3BUTHEM, CUCTEMHOCTBIO U
nepexogoodpasyronumM  cBoiictBoM.  Hampumep, pa3BuTusi TreoMeTpuu U
r€OMETPUYECKUX HJEH B TEOPETHYECKM (PU3MKE OT €BKIMIOBA MPOCTPAHCTBA [0
CYNEpIPOCTPAHCTB, OT MPOCTOrO0 MEPEMEIICHHs 10 HapyLIeHUH CylnepCUMMETpPUH,
KaKk TIpolecc ecTb TOT o00pa3 JEeMOHCTpAlMd MEJarorMyeckux MPUHIMIIOB
Hay4YHOCTH, CHCTEMHOCTH U MOCJIE0BATEIbHOCTH, KOTOPHIE MO3BOJIWIN MPEACTABUTD
B EIMHCTBE BCIO TeopeTHueckyro ¢u3uky. UM ™Mbl He wuMeeM mpaBo He
BOCITOJIB30BAThCS 3TUM JAapOM I'€OMETPHUH.
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B MensomeMcs Mupe cucreMa oOpa3oBaHHs HODKHA (OPMHUPOBATH TaKUe
HOBBIE KauyecTBa BBIYCKHWKA KaK HMHHUIMATUBHOCTb, HWHHOBAIMOHHOCTbD,
MOOUITBHOCTh, THOKOCTh, JUHAMHU3M M KOHCTPYKTUBHOCTH. Bymymiuii nmpodeccronan
JOJDKeH 00J1aaTh CTpEeMIIEHHEM K CaMOOOpPa30BaHUIO HA MPOTSHKEHUHM BCEH JKU3HH,
BJIQ/ICTh HOBBIMH TEXHOJIOTMSIMH M TIOHMMAaTh BO3MOXKHOCTH MX HCIOJIb30BAHUSA,
YMETh MPUHUMATh CaMOCTOSITEJIbHBIC PEIICHHUs, aJalTHPOBATHCA B COIMAIBHON H
Oynyiel mpodeccuoHanbHON cdepe, paspenaTs IpodiemMsl U padoTaTh B KOMaH/E,
OBITH TOTOBBIM K NEpPErpy3KaMm, CTPECCOBBIM CUTYalUsIM U YMETh OBICTPO U3 HHUX
BBIXO/IUTb.

«Kak pa3BuBaTh y YydYallMxcsi BHYTPEHHIOIO MOTHBAIMI0 K OOyYEHHIO
busuke?». «Kakum crocobam gestenpbHOCTH 00y4aTh naereir? OTBETh Ha ITH
BOIPOCHI JAaET KOMIIETEHTHOCTHBIN MOIX0]1 B 00yUEHUH.

KoMneTeHTHOCTHBI MOAX0A B  OOpa3oBaHMM B  MPOTHBOIOIONKHOCTH
KOHLIETILIMY “‘yCBOEHMS 3HAHUN (a Ha caMOM JIeJie CyMMBbI CBEACHMI) Mpeanoaraet
OCBOGHHE  YYaIIUMHUCS  YMEHUH, TO3BOJIIOMIUX JEHCTBOBaTh B  HOBBIX,
HEOMpeAeNEHHBIX, TPOOJEMHBIX CUTyallMsiX, JJII KOTOPBIX 3apaHee Hemb3s
HapabOTaTh COOTBETCTBYIOIIMX CpeAcTB. WX HYKHO HaXOAWTh B MpoIecce
pasperieHus NoJ0OHBIX CUTYAIIMH U IOCTUTATh TPEOYEMBIX pe3yIbTaTOB.

Bonpoc tpaguimmonHoro oOyuenus — «YeMmy ydMTb?», CTaHOBUTCS MEHEE
aKkTyanbHbIM. KOMIIETEHTHOCTHBIM MOAXOJA JeNlaeT aKUEHT Ha JeATEIbHOCTHOM
coJiep>)KaHuU 00pa3oBaHusA, YTO TpeOyeT IpYyroil MOCTAaHOBKM BOIPOCA, & UMEHHO
«Kakum cnocobam gestenpHOocTH o0OydaTh?» B 3ToM cioyyae OCHOBHBIM
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colepKaHUEM OOy4YeHUs SBISIOTCS JACHCTBUSA, OIEpalud, COOTHOCSIIUECS HE
CTOJIBKO C OOBEKTOM MPUIIOKEHUS YCUITUH, CKOJIBKO € TTPOOIEMOii, KOTOPYIO HYKHO
paspemintb. He NpUBBIYHBIE «IOJKEH 3HATHY, «JIOJKEH YMETHY, & KMOKETY.

BaxkHelmM nMpu3HaKkoM KOMIETEHTHOCTHOIO MOX0a SBISETCS CIOCOOHOCTh
oOy4Jaronierocsi K cCaMooOy4EeHHIO B TaJIbHEUIIIEM, & 3TO HEBO3ZMOXHO 0€3 MOoTyYeHus
ITyOOKHUX 3HAHUH.

OnHako poJib 3HaHUM MEHSETCS. 3HAHMS MOJHOCTHIO MOAUYHUHSIOTCS YMEHUSIM.
B coxepxanue oOyueHus BKIIOYAIOTCA TOJIBKO T€ 3HAHHS, KOTOPbIE HEOOXOIUMBI
mwis  popmupoBaHus ymeHuil. Bce ocTanbHble 3HaHHUS PAacCMaTPUBAIOTCS Kak
CIIPaBOYHBIE, OHU XPaHATCS B CHOPaBOYHHUKAX, SHUUKIoNenusx, UHTepHere, a HE B
rojloBax y4damuxcs. B 1o jxe BpeMms, ydamuiics JOJKEH NMPU HEOOXOIUMOCTH YMETh
OBICTPO M 0E30MMO0YHO BOCTIONH30BATHCSI BCEMH dTUMH MCTOYHHKAMHU WH(POpMAITUn
JUTSl pa3peleHus TeX WM UHBIX TPOoOJeM.

[Ipu  QopmMupoBaHMM  KOMIETEHIUMH  ydYalUXCs, Yy4eOHBbIE  3aHITHUS
IUIAHUPYIOTCST TakuM 00pa3oM, YTOOBl OHU CIIOCOOCTBOBANM IMPUOOPETEHUIO
YYAIIMMUCA HAaBBIKOB CAMOCTOSITEJIBHOTO IIOMCKa OTBETOB HAa TOCTABJICHHBIE
BOIIPOCHI,  CAMOCTOSITEJIbHOE  pEelIeHHWE  MPOOJIEeMHBIX  CUTyallud, yMEHHM
aHanu3upoBaTh (akThl, 0000IATh W JeNiaTh JOTUYECKHUE BBIBOABL. Y YUYEHUKOB
JOJKHBI OBITH C(OPMUPOBaAHBI OMEpalMM aHAIU3a, CUHTE3a, abCTparupoBaHMS,
0000meHus. Takue omepanuu COCTABIIAIOT OCHOBY KOMIETEHTHOCTHOIO MOAXOAa B
00y4YeHUH.

CamocTosITeNNbHO HAlJIEHHBIN OTBET — MajieHbKas nmodea pedeHKa B MO3HAHUU
CJIIOKHOTO MHpa MPHUPOABI, NPHUAAIOIIAS YBEPEHHOCTh B CBOMX BO3MOXHOCTSX,
co3Jarolasl MOJIOKUTEIbHBIE 3MOLUHU, YCTPAHSIONIAsi HEOCO3HAHHOE COMPOTHUBIICHUE
npoIrieccy oOy4eHusl.

CamMoCTOSTENBHOE OTKPBITUE MAJICWIIEW KPYNULBl 3HAHUS YYEHUKOM
JOCTABJISIET €MY OTPOMHOE€ YZOBOJIBCTBUE, ITO3BOJIIET OUIYTUTh CBOW BO3MOKHOCTH,
BO3BBINIAET €r0 B COOCTBEHHBIX Ijla3ax. YUYEHHK CaMOYTBEPKIACTCS KaK JIMYHOCTD.
DTy TOJOXKUTEIbHYI0 TaMMy ASMOLMN IIKOJbHHK XPAaHUT B MaMSITH, CTPEMUTCS
MIEPEXKUTH €lIE U elle pa3. Tak BO3HUKAET MHTEPEC HE MPOCTO K MPEAMETY, a YTO
0ojee LIEHHO — K CamMOMy IpOLECCY IO3HAaHUS — IIO3HABATENbHBIM MHTEpEC,
MOTHBAIMs K 3HAHUSIM.

CpencTBoMm peanu3alii KOMIIETEHTHOCTHOTO MOJX0/a Mpyu oOydeHun (Pu3nke
SIBJISIETCS OpraHu3alus CaMOCTOSITEILHON JAEATEILHOCTH MPU PElICHUd (PU3MIECKUX
3amay. 3a7ayd 1o (PU3MKE MOXKHO Pa3[eiauTh Ha CIEAYIOLIME BHJIbI: PACUETHBIE,
rpaduyeckre, KaueCTBEHHbIE, TeCTOBbIC, KOMOMHUPOBAHHBIE, YKCIIEPUMEHTAIbHEIE,
HECTaHJapTHBHIE.

3amaun B ydeOHOM IIpoOlLIECCE WIPAIOT BAXHYIO pPOJIb B MPUOOpPETEHUH,
pacuMpeHuu, yriyOJeHuH, CUCTeMaTH3alui U 0000IIeHur 3Hanuil o ¢gusuke. Ha
UX OCHOBe Yy oOyuamomuxcsa (opmMupyercs MEKIUCIUIUIMHAPHBIC 3HAHWUS,
pPa3BUBAETCSl TBOPUECKUU MHTEPEC MPUMEHSATHh 3HAHUS B YCIOKHEHHOM CHUTYalluW,
3aKPETUISIIOTCS TIPAKTUYECKHE HABBIKM CaMOCTOSITENIbHONW paboThl, pa3BUBAETCA
JIOTUYECKOE U TBOPUECKOE MblluieHue [1].

32



@opMHUpOBaHUE  KIIOYEBBIX  KOMIIETEHTHOCTEM  SIBISIETCSI  OCHOBHBIM
OPUEHTUPOM [JII KOHCTPYUPOBAHUS KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a/IaHUIM
no ¢usuke B ¢opmare PISA. Ilo cBoemy cojepkaHHiO BKJIIOYAIOT JIBA acleKTa:
yueOHBII U Hay4dHO-UCciea0BaTeNbCckuil. K coxanenuto, Takux 3ajad B yueOHUKAX U
TUAAKTUYECKUX MOcoOusXx HeMHoro. [loaToMy HEOOXOIMMO CaMuUM COCTaBIISThH
KOMIIETEHTHOCTHO-OPUEHTHPOBaHHbIE 3a7aun. COCTaBIEHUE KE KOMIIETEHTHOCTHO —
OPUEHTHUPOBAHHBIX 3a/Jad JOCTaTOYHO TpyAoemko. HeoOxomumo paspaborath
METOJIMKY OOy4YeHHUs O0yYaroIUXCs PEIICHUI0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX
3a]1a4 U UX UCIIOJIb30BaHUA B yUeOHOM Ipoliecce To (hu3HKe.

MexayHapoiHass mTporpaMmMa IO OIIEHKE OOpa3oBaTEIbHBIX JIOCTHUKECHHIA
yuamuxcs (Programme for International Student Assessment, PISA) — macmTabnbIi
IIPOEKT MAacCCOBOI0 TECTHUPOBAHHUS, peanu3yemblii OpraHuzanueil 3KOHOMHYECKOIrO
cotpynuuuectBa u pazButus (OOCP). OH HaieleH Ha OIEHKY pa3HbIX BHJIOB
rPaMOTHOCTH: YUTATEIbCKOM, MaTEeMaTH4YECKOH, €CTECTBEHHOHAYYHO,
KOMITBIOTEpHOM [2].

[Ipy pemieHUM KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX 33/lad  OCHOBHOE
BHUMAaHHUE JIOJDKHO YACHITHCS (OPMUPOBAHUIO Y OOYYaAIOIMIUXCS CIHOCOOHOCTEM
UCIIOJIb30BaTh 3HAaHUS (PU3UKK B Pa3HOOOpA3HBIX CHUTYaAlUAX, TPEOYIOMIMX IS
CBOEr0 PELICHUS PA3JIMYHBIX METOJOB, Pa3MbIIUICHUM U WMHTyuuuH. ColepraHus
3aJlaHUM, KaK MpPaBWIO, CBSA3aHO C TPAAULIMOHHBIMU pa3leiiaMd WU TEMaMH,
COCTAaBJIAIONIMMU  OCHOBY TmporpamMMm oOyyeHus 10 (Qusuke: MexaHuka,
MonekynsipHas ¢u3uka U TEPMOJAMHAMUKA, DJIEKTPUUYECTBO U MarHeTusm, ONTHKa,
®du3uKa aTroMa U sapa.

[Ipu koHcTpyupoBanuu 3anaHuii B gopmare PISA HeoOXoIMMoO y4YUTHIBaTh
OCOOEHHOCTh KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 33J1a4, KOTOpas COCTOMT B
MOCJIEIOBATEIBLHON (POPMYIHPOBKE 3aJaHUH-BOIIPOCOB C OJHOBPEMEHHOW MOjaveit
JIOTIOJTHUTENIBHOW MOPIUU WH(OpMaIuu, HEOOXOAUMON I pelieHUs] KOHKPETHOU
3agaun. Kaxaplii U3 BOIPOCOB BBHIMOJHACT ONpeAcicHHYI (yHKIHI0. B mepBom
BOIIPOCE COJEPXKUTCS JOMOJHUTENbHas wuHbopmarus. Bo BTopom Bompoce
MOSIBISIETCS HECOOTBETCTBUE MEXKIY BOMPOCOM M MHGOpMAIMEH, BO3HUKAIOT TaK
Ha3blBaeMble HWH(OpPMAIMOHHBIE IIyMbl. B TpeTbeM BOIpPOCE MPHUBIEKACTCS
JIOTIOJTHUTENIbHAS MHPOPMAILIUS, TIPEANoaraeTcs nepexo OT OJAHOrO BHIa TEKCTA K
npyromy. Ha sTom stame MoxeT ObITh JIaH Pa3BEpHYTHIA OTBET HA MOCTABJICHHBIN
Bornpoc. Crenyroniuit Borpoc GopMyJIupyeTcsi ¢ IEIbl0 MPUMEHEHUS YYalluMUCS
HAayYHO-TIPAKTUYECKUX  3HAHUW  JJI1  PEIICHWs  >KU3HEHHbIX  3adady. Ha
3AKIIOYUTENBHOM J3Tane (OpMYJIUPYETCs BOMPOC: HAWTH B KOHKPETHOW 3ajaye
TOYHYH0 HHGOpMAIIUIO, COMOCTAaBUTh €€ W JaTh OTBET B BHUAEC PEKOMEHAIUU.
Jlomyckaercst Takke OTBeT B cBOOomHOU (dopme. Bompoc dopmynupyercs He B
npeaAMeTHOW ¢GopMe, a C LEIbI0 OLICHUTh MOJY4YEHHBIM pe3ynbrar. WMHorma stu
BOIPOCHI B3aWMOCBSI3aHbl W B MPOLIECCE HMX TMOCJIEA0BATEIBHOTO BBINOJIHEHUS
oOydJaroruecs: JOJKHBI TIOJMETUTh 3aKOHOMEPHOCTH, BBIUTH Ha HEKOTOPHIC
00001menusi. THorja BOMPOCH! SIBISIIOTCS HE3aBUCHUMBIME, M OTBET Ha MOCIEAYIOIINNA
BOIPOCHI HE 00YCIIOBIIEH MPABMILHOCTHIO OTBETA HA MPEABIAyIUiA. B ogHOM U TOM
KE 3aJaHUU YacTO MOTYT OBITh TPENCTaBICHBI BOMPOCHI PA3HOTO THUIA: CHAJaJsa
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MPEIaraloTCs BOMPOCHI — 3a/JaHMsI C BEIOOPOM OTBETa, C KPATKUM OTBETOM WIIH
IPOCTOE PELIEHUE, a B KOHIIE — BOIIPOCHI C pa3BEPHYTHIM OTBETOM.

KoMrieTeHTHOCTHO-OpHeHTHpOBaHHbIe 3aanus B (opmate PISA mo3BosstoT
c(hOpMHUPOBATD Y YUAITUXCS:

- YMEHHUS J1aBaTh Pa3BEPHYTHIA OTBET HAa MOCTABJICHHBIA BOMPOC, JaBATh OTBET
B CBOOOIHOM (hopme;

- YMEHHUE NMePEXOAUTh OT OJHOTO BHJIa TEKCTA K IPYyromy;

- YMEHUE TIPUBJIEKATh JOTIOTHUTENHHYIO HHPOPMAIIHIO;

- YMEHHUE HCMOJIb30BaTh HAyYHO-TIPAKTUUECKUE 3HAHUS JUIS PEIICHUS
KU3HEHHBIX 3a]1a4.

Jlnst coctaBieHUsT KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a/lady MO aHAJIOTHU
tectaM PISA pasnenstor ux Ha Tpu ypoBHA (YpPOBEHb BOCIPOM3BEIECHUS, YPOBEHb
YCTAHOBJICHHUSI CBSI3€U, YPOBEHb pacCykacHus1). Brienenrue ypoBHEH OCHOBBIBACTCS
Ha ypOBHE 00111el TOATOTOBKU yYaIUXCSl.

Ilepsuiii yposeHv (YpOBEHb BOCIPOU3BEICHUS) BKIIOYACT BOCHPOU3BEICHHE
(bu3NYeCcKuX SBJICHUMN, 3aKOHOB, METOJIOB M BBITIOJHEHNE HECIIOKHBIX BBIYMCICHUM.
VYyammecss MOryT TpUMEHSATh 0a30Bble 3HAHUS B  CTAaHAAPTHBIX, YETKO
chopMyIupOBaHHBIX cuTyanusx. OHM MOTYT pemiaTh MPOCThIE TEKCTOBBIE 3aayH,
MOHUMATh 3aBUCHMOCTH MEXIy (U3MYECKUMU BEJIMYMHAMH, HCIOIH30BAThH
CTaHJAPTHYIO CUCTEMY O0O3HAYE€HHI, MOTYT YWTaTh U MUHTEPIPETUPOBATH JaHHBIE,
MIPE/ICTABICHHbIE B TA0JINIIAX, HA rpaduKax.

Bmopotu yposenv (ypoBEeHBb YCTAHOBIICHMS CBSI3€H) BKJIIOYAET YCTAHOBJICHUE
CBSI3eM M HWHTETpallMi0 Marepuajia U3 pa3HbIX TEM, HEOOXOJIUMBIX ISl PEIICHUS
MOCTAaBJICHHOM 3aa4d. ¥YYalrecss MOryT IPUMEHSITh CBOM 3HAHMS B Pa3HOOOPa3HBbIX,
JIOCTATOYHO CIIOKHBIX cHUTyanusix. OHH MOTyT YNOpsAJI0YMBaTh, COOTHOCHUTH H
MPOU3BOJIUTh BBIUMCICHUSI, peniaTh 0a30Bble TEKCTOBBIC 3aJlayd, MCIOJIb3Ys
W3BECTHBIE (POPMYIIBI.

Tpemuii yposenv (YpOBEHBb pPaCCYXKIEHUsI) — pPa3MBIIUICHUSA, TpeOyromue
00001IeHNs] 1 UHTYULIMH. YYalIuecss MOTYT OpraHU30BbIBATh MH(POPMAIINIO, JIETIATh
000011IeHNsI, pemiaTh HECTaHIApPTHBIE MPOOJEMbI, JeJaTh BHIBOABI Ha OCHOBE
MCXOJIHBIX JIaHHBIN U 000CHOBBIBAaTh UX. OHU MOTYT MPUMEHSTh 3HaHUS (PU3MUECKIX
3aKOHOB M TEOPHUH, COCTaBUTh (PU3UUYECKYIO MOJEIb HECIOXHOW curyanuu. OHuU
MOTYT HWHTEPIPETUPOBATh JaHHBIE B pPa3IUYHBIX Tabnuiax u Ha rpadukax.B
3aIaHUSIX TPETHETrO YPOBHS Yy4allUMCS HEOOXOAUMO CaMOCTOSATENIBHO BBIJCIUThH B
CUTyallud MpoOJeMy, KOTOpash peHIaeTcs CpelCcTBaMU MPEIMETHBIX 3HAHUU, U
pa3paboTaTh COOTBETCTBYIOIIYIO € (pu3nueckyro Mojeib. PemmTh MocTaBieHHYIO
3a/1auy, UCHOJIb3ysl (pU3MYecKue paccyk aAeHus U 000OIIECHUs, U UHTEPIPETUPOBATH
pelIeHre ¢ y4eToM 0COOCHHOCTEH PaCCMOTPEHHOM B 3aJJaHUU CUTYalIUH.

Hcnonb3yst Tabnuily 1 MOXKHO JIETKO KOHCTPYMPOBATh KOMIUIEKCHBIE 3aJlayu.
Bribupass mo onHOMY 3aJaHUI0 U3 IIECTH CTOJOLIOB TabMuUIlbl, oOecreuynBaeTcs
MOJHOTA JUJAKTUYECKOTO HAIMOJHEHUS, BKJIIOUYAIOIIasi BOMPOCH HA O3HAKOMJIEHUE,
MMOHMMAaHUE, IPUMEHEHHE MOJYYEHHBIX 3HAHUW, UX aHAJIU3, CHHTE3 U OLEHKY [3].
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Tabmuma 1 - KoHCTpyKTOp KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aaHUI

1. O3HaKkoMJIeHUEe 2. llonumanue 3. llpumenenne
1.1. Ha3oBuTe oCHOBHBIE 2.1. O6bsacHuTe npuunHbl Toro, | 3.1. M306pa3ute nnpopmanuio
YacTH... qT0... 0 ... rpaduuecku
1.2.Crpynnupyiite BMecTe 2.2. O6pucyiite B 00mux 3.2. [Ipemioxxute crocoo,
BCE... yepTax 1iard, Heo0XoAuMbIe MO3BOJIAIOIIHUH. . .

IUIS TOTO, YTOOHI. ..
1.3. CocTaBbTE CIUCOK 2.3. Ilokaxwure cBsizM, KoTopbie, | 3.3. Caenaiite 3CKU3 pUCyHKA
MOHATHUH, KACAIOIIUXCH. . . HAa Balll B3TJISI, CYIIECTBYIOT (cxeMbl), KOTOPBIN

MEXIY... MOKA3bIBAET. ..
1.4. Pacnonoxure B 2.4. IToctpoiiTe MporLo3 3.4. CpaBHHUTE... H..., a 3aTEM
OIpeICIEHHOM TOPSJIKE. . . pa3BUTHUA. .. 00OCHYHTE. ..
1.5. UznoxwuTte B hopme 2.5. [IlpokoMMeHTHpYHITE 3.5. [IpoBenuTe 3KCIEPUMEHT,
TEKCTA... I10JIO)KEHUE O TOM, YTO... IO JITBEPKAAIOIHH, UTO. ..
4. Anaamns 5. Cunre3 6. Onenka
4.1. Packpoiite ocodbennoctu | 5.1. [Ipennoxute npyroi 6.1. Pamxupyiite... u
... BapHaHT. .. 00OCHYHTE. ..
4.2. [lpoananuzupyire 5.2. Pa3paboraiite 1uiaH, 6.2. Onpenenure, Kakoe U3
CTPYKTYPY... C TOUKH MO3BOJISIFOIIU. . . pelIeHui SBIseTCs
3peHus. .. ONTHMAJILHBIM JJIS. . .
4.3. CoctaBbte nepeueHb | 5.3. Haligute HeoObuHblit | 6.3. OnieHute
OCHOBHBIX CBOMCTB..., CIT0C00, MO3BOJISIOMMMI. .. | 3HAUUMOCTb. .. . ..
XapaKTepU3yIIHX. .. C
TOYKHU 3PCHUA. ..
4.4. IToctporite 5.4. llpunymaiite urpy, 6.4. OnpenenuTe BO3MOXKHbBIE
KJacCU(pUKALHUIO. .. Ha KOTOpas... KPUTEPUU OLICHKH. ..
OCHOBAHUMH. ..
4.5. Halinute B TeKcTe 5.5. Ilpennoxure CBOXO 6.5. BbICKa)KuTe KpUTUUYECKHE
(Monenu, cxeMe  T.11.) TO, KJaccuukanuio. . . CYXKJICHUS. ..
qTo0. ..

IIpy KOHCTPYHpPOBAHMHU KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJaHUA B
dbopmate PISA 3aknanpsiBatorces [4]:

1. Hagnpenmertnast komnetenmnus. OHa cxoxa ¢ o0eyueOHbIMI YMEHUSMH U
HaBbIKAMH (YMEHHUE 4YHWTaTh, MUCAaTh W CYUTATh; aHAJU3 MU CHHTE3 CO BCEMU
OTIepaIUsSIMHU).

2. IlpenmeTHas komreteHuus. OHa CBA3aHHA C U3y4aEMbIM MPEAMETOM.

3. KoMmyHUKaTHBHAsd MMCbMEHHAS KOMIETCHIMA. JTO JUATIOT C TEKCTOM.

VY cBOeHHE OCHOBHOTO MPOrPAMMHOIO MaTepuaia 00eCleurBaCTCS HATUYUEM
pa3HOOOpa3HbIX 3aJaHui (Ha MOHMMAaHHE (QPU3WYECKOM CYTH SIBJICHHS; YMEHHE
CpaBHUBATh, AHAJIM3UPOBATh, CTPOUTH JIOTUYECKUE YMO3AKIIFOUEHUS) U JOCTYIMHOCTD
3aJaHUN 1JIS1 CAMOCTOSTEILHOTO BBITTOJIHEHUS yYall[UMHUCH.

KoMIIeTeHTHOCTHBIM TOAXO0A NPUMEHSIETCS TPU  CO3JaHUU KOHTPOJIBHO-
n3Mmepurenbubix MatepuanoB st EHT, BOVY][ B pa3paboTke HMHCTpyMEHTapus
ncciaenoBanus PISA.

Takum 00pa3oM, KOMIIETEHTHOCTHBIM TIOAXOJ  SBJISIETCS  YCUJICHHUEM

MPUKIIAAHOTO, TMPAKTUUECKOTO0 XapaKTepa BCEro IKOJILHOTO oOpa3oBaHus (B TOM
35




Yuclie U MPEAMETHOrO OO0ydeHHs). DTO HampaBiIeHHE BO3HUKIO M3 MPOCTHIX
BOIIPOCOB O TOM, KAKUMH PE3YJIbTATAMH IIKOJIBHOTO 00pa30BaHMS IKOJIBHUK MOKET
BOCIIOJIb30BaThCs BHE MIKOJIBI. KiTtoueBass MbICIb 3TOr0 HAIlPaBIECHUSI COCTOUT B TOM,
4yTO JUIsl obecniedeHus “oraanéHHoro 3@dexra” mKOoILHOr0 00pa3oBaHUs BCE, YTO
U3y4aeTcs, JOJKHO ObITh BKJIOUEHO B TPOLECC YMOTPEOJEHUS, HCIOIb30BaAHUA.
Oco00eHHO ATO KacaeTcsl TEOPETUUECKUX 3HAHUM, KOTOPBIE JTOJDKHBI MepecTaTh ObITh
MEPTBBIM 0araxoM M CTaTh MPAKTUUYECKUM CPEICTBOM OOBSICHEHUS SBICHUN U
pEIICHUs TPAKTUUYECKUX CUTYAIlUi U MpoOeM.

Jlureparypa:

1 Muxacenok H.U., Ileixtaa A.C. Peann3amnus KOMIIETCHTHOCTHOTO IIOAXO01a
yepe3 3amaun no ¢usuke // Pa3BuTHe MBIIIICHHS B mporiecce oOydeHus: (usmke. -
2014. - Ne 1. - C. 71-74.

2 http://postnauka.ru/longreads/53548

3 HWsamenko O.H. Ilytm peanmsaruu KOMIETEHTHOCTHOTO IIOAXOAA IPHU
npoekThupoBanuu ypoka ¢usuku // Hayka m coBpemenHocth. - 2013. - Ne 22, - C.
148-153.

4  http://festival.1september.ru/articles/564046/

HAHOTEXHOJIOI'MAT A KIPICIIE» DJEKTUBTI KYPCBIH
OKBITY Ibl YUBIMIACTBIPY

PeicteiryiioBa B. b., CaiipamazanoBa A. A.
AnmMarsl K., AGait ateinarsl Kazak ¥arTeiK [legarorukansik Y HUBEpCUTETI
RystygulovaV@mail.ru, anara 12@mail.ru

DNEKTUBTI KypC — OKYIIBUIAPIBIH OPTYPJl TaHBIMBIK KbI3bIFYIIBLIBIFBIH
KaHaFaTTaHJBIPATHIH, TPO(MIBIIH Ma3MYHBIH TOJBIKTBIPATBIH, OKY KOCTApPbIHBIH
’KaHa AJIEMEHTI. DJIEKTUBTI KypC Ke3 KeJITeH TaKbIPhINTa O0Tybl MYMKIH, SIFHU YKaJIIbI
O11iM OarmapiiaMachIHBIH IIEKapAChIH/IA KAaTaThIH KOHE OJ[aH ThIC aiiMaKTa.

DNEeKTUBTI KypcTap MEKTENTIH >KOFapbl CaThIChIHAA MPOQUIBAL  OKBITY
KyHeciHie MaHbBI3ABl PoJib artkapaabl. «OKammel OimiM OepyliH NPOGUIIbIlI OKBITY
TYKBIPBIMJIAMACHIHA» COMKEC JKOFaphl CBHIHBINITAPAAFbl OKBITYJBIH Ma3MYHBIH
muddepeHumanusayabl 9p TYPIl KypcTapblH MbIHA YII TUIIHIH HET131HAE )KYy3ere
acelpbuIaibl: Oa3zanblK, NpPO(UIbIl, ANEKTUBTI. byn ym tuntiH op Oip Kypcehl
POMUITBA1 OKBITY MOCEJIECIH HICTTy I 03 YIECiH KOCAIbI.

bazanblk Kypc — Ou1iM OepyiH OapJiblK OKYIIbUIapFa MIHJIETTI UHBAPUAHTTHI
06JIIT1 XKOHE OKYIIBUIAPIbIH Kbl OLTIM ally JalbIHABIFBIH asKTayFa OarbITTaJIFaH.

[Tpodumbai KypcTap — Keke moHAEP/Il TEPEHACTIN OKBITYAbl KAMTaMachl3 eTeIl
KoHE OIpiHIII Ke3eKTe KOC10M OLTIMII amy bl dKaJIFACThIPATHIH MEKTEN OITIpyIIiaep i
JalibIHIayFa OarmapIaHFaH.
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DneKTUBTI KypcTtap — 9p Oip OKYIIBIHBIH JXKEKe OUTIMIe KbI3BIFYIIbUIBIFBIH,
Tajan TUIGKTePIMEH KOHE MKEMJIUINTH KaHaraTTaHIAbIpYMEH OaillaHBICTHI.
CoHIbIKTaH OJ1 MOHI OOMBIHINA JKeKe OuriM Oepy OarmapiiaMaliapblH KacayablH
MaHbI3JIbl  Kypajdbl OOJNBII  TaOBLIAAbl >KOHE  MEWNIHIIE Op  OKYILIBIHBIH
KbI3BIFYIIBIIBIFBIHA,  KaOUIETIHe, OMIpIIK JKOCIaphlHAa  COHMKeC  TaHJaybIHA
OatimanpIcThI O0azel [1, 1 6.].

MekrenTte SJEKTHUBTI KYpPCThl €HTI3€ OTBHIPBIN, OFaH OarjapiaMa MEH OKY
Kypajibl KaXETTI'1T MEH KOCa OHbl OKBITYIbIH TOJIBIK OHICTEMENIK XYHecl Kepek
EKCHIIITIH eCKepy KaKeT. OJIEKTHBTI KypCTapblH >KYMBICTAPBIH YHBIMIACTHIPY
KeJIeCl peTKEe COMKeC KYypri3iuie/i:

® OKy IIOHJAEpl MEH EHIIPUIETIH O3JIEKTUBTI KypCTaplblH >KUBIHTBIFbI
aHBIKTAJa/Ibl;

® OKYyIIbl ©31HIH KbI3BIFYIIBUIBIFBIHA, JKOCHApiaFraH KociOiHe OailaHBICTHI
TaHJaraH Mpouil MEH OFaH KaThICThI 3JIGKTUBTI KypcTapFa COMKeC KEKe Kocrap
KYpaJibl 1a MEKTEI OKIMIIIITHE OTKI31Ie 1],

®  QJIJIBIHFBI €K1 MYHKTI €CKEpIIl MEKTENTIH KeJIeCl OKY *KbUIbIHA OKY JKOCHaphI
’KacaJIbIHAIbI,

e coraH coiikec cabak kecteci Kypbuiagbl. Ca0ak KeCTECIH/E CBhIHBINTAp,
AJICKTUBTI TONTAp, KaTap >KYpPeTiH 0a3ajblK TOMTap >KOHE KaTap >KYpeTiH mpoduiibai
TonTap eckepuieni [2, 12 6.].

Mpeicanbl, (pu3uka, XUMHS KoHE OHOJIOTHS FBUIBIMIAPBIH ©31HIH OOMBIHA
KUHAKTaFraH HAHOTEXHOJOTHUSl cajachl — OYTIHI TaHJarbl FBHUIBIM MEH TEXHHUKA
caJachIHAAFbl €H THUIMII, OPKEHJETYIIl OaFbIT €KEeHI Coe3Ci3. OHEpKOCINTIH »KaHa
TEXHOJIOTHSUTBIK OHJIpICI — FalbIMAap apachblHaH >KaKChl MaMaHIaHIBIPHLUIFaH
KbI3METKEpJIEpl FaHa €MEC, COHBIMEH KaTap Kazipri IIbIFapbIll ATKaH ©HIM/II
TYTBIHATBIH TYTHIHYIIBUIAPABI A Tanam eTefi. bi3miH TyJekTep Kas3ipriXalblKapaablK
TajanTapra ’ayam Oepe alaTbIHAal MOCTUHIYCTPUAIIABl aKMapaTThIK oMipre JaibiH
emec. OKIHIIIKE Opail, OuTiM Oepy cTaHAApThIHAA, OKYJIBIKTapAa, XUMUsA, (U3MKa
XKoHe Ouosorus OaraapiaMasapblHia HAHOTEXHOJIOTHSFa apHalFaH Oipae-0ip Oenim
#KOK. TaHbICThIpbUIFaH OarapiiaMa OUTIM alylIbUIAPbIH KapaTbLIbICTAHY-FhLUIBIMU
cayaTThUIBIK JCHI€HiH KaJbIITACTBIPYFa, OJIApJbl OUTIM >KYHECIHIH jKaHa OHJIpICT —
HAaHOTEXHOJIOTUSIMEHTAHBICTBIPYFa MYMKIHIIK Oepeni. Hanotexnomoruss — Oy
KE3eKT1 TEXHOJOTUSIIBIK PEBOIONMSA, 3aTTapMEH JKYMBIC OapbIChIHAH JKEKe
aTOMJIapMEH JKYMbICKa aybicy Oonbinl  TaObutanbl.  HaHOTEXHOJOTUSIHBIH
MYMKIHAIKTEPl Typajbl JJIGKTUBTI Kypc OaFgapiiaMachlH  €HTI3Y  apKbLIbl
aKmapaTTaHIbIPFBIMBI3 KEJIE/I].

byn OargapiaMa HAHOTEXHOJIOTHSIMEH TAHBICTBIPBIT KaHA KOWMAMIBI,
COHBIMEGH Karap, «HaHOTexHojoTHsFa Kipiclie» aTThl OKYy KypasblH TaiijgaiaHa
OTBIPBII, OLITIM amylIbUIApAbIH (U3KKA CajJachlHIaFbl OUTIMIH KaJblITacThipaasl [3, 2
0.]. DnexkTuBTI Kypc OOMBIHIIIA OCHI OKY KYpajblHIAa FBUIBIM CaJIAChIHJIaFbl COHFBI
KETICTIKTEpl >KMHaKTaiFaH. Herisri 3eprrey skoHEe ToXKIpUOETiK KOCHIMILIA OarbITh
KbICKa opi1 KoJpkeTiMmai. Kaszipri ke3meri HaHOMatepuaijap, OJaplblH JKIKTENyi,
oJIap/bl ATy >KOJapbl MEH 3€PTTEY KYMBICTAPhI TypaJlbl 1a MaFayMarTap OepiireH.
Herisri wHazapapl Oipereit HaHomarepuan OoOJIbIT  TaOBUIATBIH  KOMIPTEKTI
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HaHOTYTIKIIere oypy kepek. COHbIMEH KaTap, 30HATHIK MHUKPOCKOMNTHIH KYMBICHI /1a
*Kakcbl — cunartasraH. HaHOPNEKTpOHMKA, KBAHTTBIK  OMNTORJIEKTPOHUKAHBIH
KETICTIKTepl  Typaibl MarinymaTtTap KenTipuireH. OKy Kypaiabl KeNTereH
WUTIOCTPATUBTI  MaTepHANIApAbl, KbI3BIKTBI CYpakTap MEH TalchipMaiapibl
KaMTH/IbI, )KOHE JIe TApUXU MaTepraiap MeH (gaktuiepre 6aca Ha3zap ayJapbliabl.

birim Oepy OarmapiamacblH jky3ere acelpy wmep3imi: 34 carat. bip oky
KBUIbIH/IA anTackiHa 1 caraT Hemece OipiHII >KapThl KBUIABIKTA anTachlHa 2 carart.
bipinmi moxgyns — 16 carar, TaOWFM JKOHE »acaHIbl HAHOOOBEKTLIEp oJeMiHe
Kipiceli, OHBI ally 9/1iCTepl KOHE 3epTTEY >KOJAapbIMeH TaHbIcabl. EKiHII MOIyb —
18 carat, HaHO(PU3MKAHBIH HETI3T1 3aHIBUIBIKTAPHIMEH, KBAaHTTBIK — MOJIIIEPIi
KYPBUIBIMHBIH KACHUETIMEH TaHBICTHIPAJbl, COHBIMEH KaTap, OJIAPABIH €H HETI3Ti
06eJ1iri — HAaHORJIEKTPOHUKAMEH TaHBICTHIPAIBI.

OKBITY HBICAHBI: Y)KBIMJIBIK, TONTHIK, )KYIITHIK, JKEKE.

OKpITY ofici: TYCIHAIPMENi, KOPHEKUIIKTI, TIXKIPUOENTK, 137IeHy, 3epTTey,
AKOOAJBIK.

ApHaiibl aynuTopus: OargapiiaMa >KOFapFbl MEKTeI kachiHaarsl (15 - 17xkac)
(duU3MKaHbl KOCBIMIIIA €MEC, OKYy jKocmapbiMeH coiikec otTueTiH 10 - 11 chiHbIN
OKyIIbUTApbIHA JalbIHIANFaH. bITiM  anmblIapablH Kackl MEH epeKIIeTiKTepiH
€CKepimn Ty3eTyJIep eHrizyre 0oaipl.

barnapnaManbl JKy3ere acblpy mapTTapbl: OUTIM aylIblIap HEri3ri MEKTENTe
KypCTbl MEHIepAl >KOHE >KapaTbUIBICTAHY-FBUIBIMU caiajiap OOoJbIn TaObUIATHIH
(dbu3rKa, XUMUA KOHE OMOJIOTHS MOHAEPIH OKyFa op TYpJil ACHIEiAe BIHTAIbl JIEM
ecenTeiMi3. bargapiama (u3MKaHbl HET13r1 JEHIei1e MEHrepreHaepre ecenTeiHimn
»acaliraH (anTackiHa 2 carar).

barnapiaManbl MEHIepyAiH HOTHXKECIHIE OLTIM aylibl:

e Op Typial MOTIH Typjiepli MEH 3epTTey >KYMBICTapblH jKacayra
JaraplIaHagpl. ©3 OeTiHIIe OUTIM aja ajajbl, MIeHIM KaObUIIali amaabl, op Typui
TONIEH KapbIM-KaThIHAC KYpa aaJibl;

e  JKaparbuibicTaHy-FBUIBIMU OaFBITTBIH HET13T1 TIOHIH TYCIHE 1, opi1 Oaranaii
anassl,

e  JKaparbuiblcTaHy-FBUIBIMU OaFbITTBIH OapJIbIK TYpJIEpIH KEJTIpe ayiajibl
KOHE OHBIH KOFAMHBIH FBUIBIMU-TEXHUKANBIK >KOHE HHTCIUICKTYalbIbl JaMybIHA
ocepiH nae Oaramaili anmatbiH Oosangbl. CoHBIMEH KaTap, OoJiallaKk MaMaHJIBIFbIH
TaHJayJa >KOHE 6©31HIH HHTEIUICKTYallbJIbl JKOHE IIbIFApMAIIbLIBIK KaOlaeTTepiH
KETUIIPyTre KOMEKTECETIHIH Je Oinei.

OKy-TaKbIPBINTHIK JKOCIAPHIL:

Ne TakpIpbII Carart caHbl
OapJIbIFbI
1 | Kipicre cabak 2
2 | Kopuiaran oprajgarbl HAHOTEXHOJIOTHSI 4
3 | HaHokypbutBbIMIap XK0HE HAHOOOIIIIIEKTEP 4
4 | HaHOKYpBUIBIMJIAp/IbI ATy KOHE 3epTTEY o5+1
omicTepi
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5 | KBanTThIK (hr3rka sxoHE HAHOKYPBUIBIMIAP 6
6 | HanokypsuisiMaapabiH Oiperei Kacuerrepi 5
7/ | HanoanexkTpoHuka 4
8 | XKoOGaHbIH mpe3eHTAHSICHI 3
bapbIFel: 34
barnapnama Ma3MyHbI:
TaxpIpbInt TakbIpbIITHIH Cabakrtbl 6Ty | OKBITY HOTHXEC]
KbICKAIlla Ma3MYHbI TYp1 MEH
dhopmacel
Kipicme Hauorexuomorususiy | Jlekuus «Hano» | bumim
JaMybIHAAaFbl JIere”iMi3 He? aTylbUIapIbIH
MaHBI3/IbI JKauTTapabiH | CeMuHap HAHOTEXHOJIOTHUS
TapUXBbI. Fa
HanooObekTIHIH KbI3bIFYIIBUIBIFbI
MeJIepaeMe H
IITKAJIACHIH/IaFbI JKal- KaJIBITITACTHIPY.
Kyii. Puuapn barnapnamanbig
deliHMaH- aphl Kapaii
HAaHOTEXHOJIOTUSIIBIK JaMybIHA YKaFaan
PEBOJTIOIUSHBIH xKacay.
aTachl.
Hanorexunomnorus —
bu3uKa, XUuMus,
OunoJorus, JopIremik,
WHXEHEP-
AIIEKTPOHUKA,
MaTeMaTHUKa CUSKTHI
azgam3ar JaMyblHa
ceodemni 00JaTbIH
apHaiibl 9p TypIi
TIOHJIEPIiH O1piKKeH
ariMarbl.
Hanopo6Gotrap Opuk Jlpekcnep xxoHe | Buneonekuus binim
OHBIH «Marmaa («HaHOTEXHOJIOT | alylIbLUIapaa
’Kacay» aTThl KiTaObl USTHBIH HAHOOOBEKTLIEP
[4]. HanopoOGoTTap. MIOHAPAJIBIK TiH
HaHokoMmibroTepiiep. | acmekTiiaepi. epeKIIeNKTEPI
HanoyHTakTap. HaHoKypbITbIMIA | Typassl
KocMmocThIK mudT. pAbI TYCIHIKTEpIH
TypMBICTBIK KOMITBEOTEPITIK KaJIBIIITaCThIPaI
JKarTal1arbl JKOHE MOJICIIBJICY J)KOHE | Bl.
OCKEpH KYMBIC HaHOXXYHETep»
Ke31H/er1 Tpyouknna H.K.
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HaHOTCXHOJOrusjiap.

[5])

CemuHapJiap
Hanob6enmexrep | HanokypsuisiMaapasiy | Jlekius, Oxyubuiapas
HKOHE KJ1acCU(DUKAIUACHI. ceMUuHapJap, HaHOMaTepuasaa
HaHOKJacTepiyep. | HanoGemmekrep xoHe | OKYUIbUIAPAbIH PIBIH
HaHOKJIACTEPJIEP. Mpe3eHTaIsIaphl. | GU3UKAIIBIK
bertik atommapasiH KOHE XUMUSIIBIK,
peni. Hanoanemperi KaCHUEeTTEePiHIH
KOMIPTEKTIH peJIi. e3repicTepiMeH
I'paden — rpadurtiy TaHBICTBIPY.
KaOaThl. DyiepeHiep
— KOMIPTEKTIH
HaHOIIIapJaphl.
KemiprekTi
HAHOTYTIKIIIENEp —
rpadeH TyTiKIenepi.
Komnosutrep.
Hanomukpockon | HanooObekTuiepal Okckypceust xxoHe | HanooObekTinep
Tap ’Kacay >KOJIaphl: AIIEKTPOH/IBI Tl Ty JKoHE
«GKOFapbIIaH - TOMEH» | MUKPOCKOIITBIH, | 3€pTTEy 9MiCTepl
HEMECE «TOMECHHEH - KYMBICBIMEH MEH HET13r1
AKOFapbD»y. O31H-031 TaHBICY. IPUHIUITEPIMEH
YUBIMIACTBIPY KOHE Cemunapnap. TaHBICY.
©31H-031 KUHAKTAY. Okyuibuiapasl
Mukpockon 3eprTey
KOMeTiMeH omicTepiMeH
MOJIEKYJIaHbI KOpyTe TaHBICTBIPY,
6omaapl ma? 0JIapJIbl 3€pTTEY
Ckanepiik AKYMBICTapbIH/IA
AIEKTPOHIBIK KOJI/IaHy.
MHKPOCKOTI. ATOMJIBIK
- KYILTI MUKPOCKOII
aTOMJIap/ibl KajaauIia
cese ainaabl’?
TyHHENbII MUKPOCKOI
JIETeHIMI3 He?
KBaHTTBIK DIIeKTPOMarHuTT1 Jlexuusutap, Okyubuiapaa
MeXaHUKa TOJIKBIHJIA. ceMuHapap, aTOM TypaJibl
Coynenenymig Mpe3eHTAUsIIap. | KOPIYCKYJIAIBIK
KBaHTTBIK KacUeTTepi - TOJIKBIH]IBIK
MEH OeJIIIeKTepIiH ’KOHE KBAHTTBIK
TOJKBIHIBIK TYCIHIKTEpiH
Kacuerrepl. ATomaap KQJIBIIITACTBIPY.

TypaJIbl KBAHTTBIK
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Ke3KapacTap.
Kpucranmapabig
HHEPreTUKAIIBIK
30Hajapsbl.
[IIyHKpIpaap,
Keneprijiep,
TYHHEJbJED,
KOILIKTEP KOHE
KITITEP — KBAHTTHIK
KYOBUIbICTap XKOHE
KYPBUIbIMBI.

HanokypsiibiMia
|y

Hanoonemnue
MEXAHUKAJIBIK,
KBLUTYJIBIK,
AJIEKTPOMAarHUuTTIK
’KOHE OINTHKAJIBIK
CUIIaTTaMaapbl
©3repICKE YIIbIPANIbI.
Hanoxkypeuisimaapaa
OETTIK aTOMIap/IbIH
KeIl MeJIIIep,
AIEKTPOHIAPIBIH
DHEPTEeTUKAIBIK
CIIEKTPJIEPIHIH
e3repicl oap/IbIiH eH
TOMEHT1 OaJIKy
TEeMIIepaTypachIH,
KaTTBUIBIFBIHBIH, €H
YJIKEH IIEeTiH, eH KiITi
ANEKTPIIIK KeAEPTiCiH
KoHe T.0. Oipereit
KACHETTEpIH
AHBIKTAMNIBI.

Jlexnus.
Buneonexuus
Y31HILIEpiH
kKonnany («Hano
JIereHIMI3 HE?»
I'ynununa E.A.

[6]1)

OkyubuIap bl
HAaHOOOBEKTLICP
JH (PU3UKATIBIK
KacueTTepiMeH
TaHBICTBIPY.

KBauTTEBIK
OIITHKA

Pe3onancTsl -
TYHHEIb/I1
TapH3UCTOpJIAP.
KBaHTTBIK
HYKeJeperi
TpaH3UCTOpJIap.
CrnuHIIK TPaH3UCTOP.
KBaHTTBIK
KOMITBIOTEPJIED.
KBaHTTBIK
ONTORJIEKTPOHUKA.

Buneonekuusiiap
, CEMHUHapJap

Ex ki
MeJIIIepert
AIEKTPOHUKAHBIH
»KaHa
OarbITBIHBIH
namy
TEHJICHITUSIaPhI
MEH TaHBICY.
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KopbIThIHABI OkyubLiap JKobaneIk Keormmimik
KOOATapBIHBIH KYMBICTap MEH aJAbpIHA CEHIM/IL
Ipe3eHTaIUsIIaPHI, 3epTTey ceitey
TaJKbLIay, KYMBICTapBIH KaOUIeTiH
JTUCKYCCHsIIap. KOpFay. JAMBITY,
JUCKYCCHS
KYprize any,
MOEHUETTI
celineyin
KETUIIPY.

barnmapnaMaHblH COHFBI KOPBITHIHABI O6IMIHIE OLIIM anymbliap TYCIHAIpE
anaThlH KaOlleTke ue OoJiaabl KoHE allbiIHFaH FhUIBIMH OUTIMIEPIHIH HETI31H/e
KapaTbUIBICTaHY-FBUILIMHA KYOBUIBICTAp/IbI CHUMATTAIl, COHbIMEH Oipre e3repicTepii
Ooomxaii amateiH  Oonaabl. CoHBIMEH Karap, OUIIM  anymbuiap  FhUIBIMU
ToJIenIeMenepii KOJIaHbI, ©3 OCTIHIIE MISHIM KaObUIIaIl )KOHE OHBIH JTYPBICTHIFBIH
nonenae amatbiH Oomyanbel. JKocmapiiaHFaH HOTHDKEHIH SKaHAIIBUIABIFBI  O1piHIII
KE3eKTe MeETaroHAepre KaTbiCThl Ooianbl, cebebi OumiM  anymbuiap OoMbIHAA
KaJIBIIITACKAH JaFabUIap/abl TEK KaHa OuliM Oepy MpoOIEeCiHiH IeHOepiH/Ie FaHa eMec,
COHBIMEH KaTap eMIpJeri HaKThl KarJasTTap Ke3iHAe TYbIHJaraH Macelenepai
HIenyie e KojjgaHa ajgajbl. AJIbIHFaH OUTIM MEKTeN TYJEKTEpiHAe Ka3ipri 3aMaHFbl
FBUIBIM MEH TEXHHWKA CaJaChIHIAFbl 3EPTTEY KOHE HWHXKEHEPNIK IKYMBICTapFa
KBI3BIFYIIBUTBIFBIH  KAJIBIITACTEIpyFa KeMekTecemi. OKy yaepiciH YHBIMAACTBIPY
OapbIChIHIa MYFaJlIM O©TUIETIH MaTepUaIblH Ma3MYHbIH, KOJIEMIH KOHE PETIH €CKepe

OTBIPBII, cabaKThl Typre xoHe (Gopmara 0yl eTe MaHbI3/IbI OOJIBIT TaObLIAIKI [7,
16-22 6.].
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WCCJEJOBAHUE CBOMCTB U CTPYKTYPHOU XAPAKTEPUCTUKH
KBEPUETHUHA B KOMIIVIEKCE C BOTA-IIUKJIOKJIOAEKCTPUHOM
METOJIOM AMP-CIHEKTPOI'PA®UU

CaBenbeB P.A., CeitnxanoB T.M.
Kokmeraycknii ['ocynapctBennbiii yausepcuret um. L. Yanuxanosa, r. Kokieray
rysak@list.ru

KBeprietun, mnonyyaemblii U3 pacTeHH (IaBOHOMAOB, OBUT  IIMPOKO
HCCJIEIOBAaH B CBSI3M C OOJBIIMM JAMANa30HOM IMOTEHIMAIbHBIX MPEHUMYIIECTB B
pPa3BUTHE MEIHUILIMHBI, CBS3aHHBIE C €r0 AaHTUOKCHUAHTHBIMHU CBOMCTBaMHU.

K coxaiennto, MecTHOE BBEJCHHE 3TON MOJIEKYJIBI OTPAaHUUYEHHO €r0 OBICTPOi
dotonerpananueii. B mombiTke MpeososieTh 3TO OrpaHWYeHHE, HaM TpeOOBaiIoCh
TpeOOBAIOCh CO3/IaTh CBsI3b MEXy KBepueTrnHoM (Q) u b-umknoaekcrpunoM (Me-b-
CD) ¢ T[OpuroToBIEHHBIMH M  paHee MCCIEAOBAHHBIMU  MOJIEKYJISIPHBIMU
MOJIEIUPOBAHUSAMHU, THarpaMMaMu pacTBOpUMOCTHU U aHaim3amu DSC.

OrpaHnyeHus: NpUMEHEHUE KBEPLIETUHA B IIpenapaTax 00yCIOBIEHO U3-3a €ro
IJIOXON BOJOPACTBOPUMOCTH, HU3KOM OMOJOCTYMHOCTH, HU3KON MPOHUIIAEMOCTBIO U
HeCcTaOUIbHOCTBIO. UTOOBI MPEOJoJIeTh yKa3aHHbIE OrPAHUYECHMS, KOMILIEKC
KBEpIETHHA C  (2-THOPOKCHIIPONHI)  -D-IIUKIONEKCTPUHOM  OOBCIMHEHBI B
MOJIEKYJISIPHOM COOTHOILIEHUE l: 1, mpm KOMHATHOM TeMIlEpaType IIyTEM
COBMECTHOT'0 OCAKJEHUS U3 PACTBOPA ATAHOJIA.

OObeIMHEHHE MOJIEKYJISIPHBIX CTPYKTYp  MHPOUCXOJIWJIO MPHU KOMHATHOM
TeMIepaType B TedueHue 24 4 ¢ OCaXXIECHHEM B pacTBope aTaHoia. IlomyueHHoe
COCIMHEHHE BBIAPUBAIM W CYIIWIM MEpell MCCIECIOBAHUEM CTPYKTYPHBIX
XapaKTEPUCTHK.

Hcxons u3 nmomydueHHbix Hamu pesyiabraroB COSY, HMQC, ROESY u 1 H-
SAMP-ananmn30B, MOXKHO C/ICNIaTh 3aKIIOYEHHE, YTO COCTMHEHUE OBbLIIO C(HOPMUPOBAHO
IyTEM YCTAHOBJIEHUS B3aUMOJICUCTBUE MEXKIY KBEPLETHHOM U (2-THAPOKCUIIPOIIHII)
-b-tuknonexctpunom. Mccnenoanue (a3oBoil pacTBOPHUMOCTH YKa3bIBaeT Ha TO,
YTO KOMIUJIEKCOOOpa30BaHNE KBEPLIETHHA MPUBOIUT K YBEIMUYEHUIO PACTBOPUMOCTHU
KBepIleTHHA B Boje mpuMepHo B 129 pa3 B BogaHom pactBope HP-b-CD (10 mmoib
aM”).  DOTOCTAaGHIBHOCT  KBEPLETHHA, TAKKE Oblia  yIydIIeHa  IOCTIe
KOMILIEKCO0Opa30oBaHue 03Ta-IIMKI0ICKCTPUHOM.

Ananu3 cnekTpoB SIMP kBepueruna

Cnektpsl o0paszna 3apeructpupoBanbl  Ha crnekrtpomerpe JNN-ECA 400
kommanuu «Jeoh (Amonust). CheMKa OCYyIIeCTBIIaCh IPH KOMHATHOW TeMIIepaType
¢ wucronb3oBanreM pactBopurens JMCO-0dg. XuUMHUYECKHE COBUTH H3MEPEHBI
OTHOCUTEIIBHO CHTHAQJIOB  OCTaTOYHBIX ITPOTOHOB WJIM aTOMOB  yriiepoja
JIEUTEPUPOBAHHOTO AUMETHIICYIb(POKCHIA.

JJist IPOTOHOB KBEPIIETHHA XapaKTEPHO PE30HUPOBAHHUE B CIA0OTIOIBLHON YacTH
[IMP cnektpa. MeTHHOBBIE MPOTOHBI ()EHUIIBHOTO PaJUKaia MPOSBISIOTCS B BHUIIE
nybneroB Ha yacrore 6,84 (J=9 I'm), 7,50 wu 7,63 m.a. (J=3,5 I'm). Curnansl ¢
MHTETPAIIbHOM MHTEHCUBHOCTBIO 'H u xummueckumu caguramu 6,15 m 6,36 Mm.1.
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MOXXHO oTHecth Kk mnpotonaMm H-6 u H-8 coorBerctBenno. Haubonee
BBICOKOYACTOTHBIE CHUTHAJBI MPUHAMJIEKAT MPOTOHAM THUIPOKCUIBHBIX TPYMHN MpU
atomax yriepona C-4’ (9,23 m.n.), C-3° (9,27 m.1.), C-3 (9,51 m.a.), C-7 (10,71 m.1.)
u C-5 (12,44 m.11.).

B yrineponHoM criekTpe CUTHalIbl TPETUYHBIX aTOMOB YIjiepoja Kojblla A
Ha6monarotcs pu 93,67 (C-8), 98,71 (C-6), 103,55 (C-10), 156,66 (C-9), 161,25 (C-
5) u 164,41 m.a. (C-7). YerBeptuunsie atombl C-2, C-3 u C-4 pe3oHUpYIOT Npu
147,34, 136,25 u 176,36 mM.1. COOTBETCTBEHHO. J[J1 yriiepoAHBIX sjiep OCH30JIbHOIO
dbparmMeHTa XapakTepHBI CIEIYIONIME 3HAYCHHUs XUMHYeCKux ciasuros: O(C-
2)=115,61 m.a.; 8(C-5")=116,13 m.a.; &8(C-6")=120,50 m.a.; 8(C-1")=122,48 m.1.;
O(C-3")=145,58 m.1.; 6(C-4")=148,23 m.1.

Cnun-cinHoBble B3aumogeictBusg atromoB H-H m H-C Obuin ycraHOBIEHBI
MOCPEICTBOM  ABYMepHbIX crmektpos COSY (*H-'H) u HMQC (*H-C).
['oMosiiepHbIE KOppPENSLUU, OCYUIECTBIIIEMbIE Yepe3 TPU CBSI3U, ONPENENICHbI IJis
npotonoB H-5" u H-6" xonbua B.

Koppemsipn COSY (*H-'H) kBepuernna

I'eteposinepuble  B3aumojeucTBusl  nposiBisstorcs g Bcex  CH-rpynn
HCCIIEYEMON MOJIEKYJIBI.

0.35
OH
0.30 g 8
q HO o, 0-|/ \-a—nﬂ 6
. 1 N NN A .
= 1 1" @ *5 838y o
1071 \i/ \ﬂ/ “ron 763
i 86
020 oH o lresa
E = | -6
g 12 9274
ig 0,15 | 12447
9 75
14 21,22 ’—r 5
0.10 9_51_‘ 2
0.05 - |
| ] J
o
0.95 098 o.s8e 191 196 1.03 099 1.00
[ — [ — "} —
1ZI 5 ) IZ‘D ) 1 II.S ! 11I o |[‘I,5 ) 10',0 95 " 2.0 ) E!S ) S!I] ! 75 ) 7‘,“ ) S!S ! S,‘O
Chemical Shift (ppm)
(ppm) | (Hz) [ Height
S o 1H cnekTp KBeplLeThuHa
3.29 | 1316.1 | 0.3399

6.15 | 2458.2 | 0.2210
6.36 | 25434 | 0.2313
.83 | 2732 7
86 | 2740, 90 No. (ppm) Value | Absolute Value
49 | 2984 [ [6.10 . 620) | 1000 1.18007e+1
51 | 30032 0.1081] [ 2 .30 . 6.43) | 0.993 | 1.17158ev1
63 | 3051 2035 .76 .. 6.93] | 1.028 | 1.21256e+1_|
10 9.23 | 3688.3 | 0.0710 4 AT .. 6_9]_: 958 .31092e+1
11 | 9.27 [ 37080 0.1520 15 .. 9.04] | 1.914 | 225911er1 |
12 | 951 | 38023 | 0.0765 [9.48 ..9.59] | 0.877 | 1.03456e+1
13 | 10.71 | 4280.4 | 0.2045 [10.65 .. 10.76] | 0.982 1.15860e+1_|
14 | 12.44 | 4973.3 | 0.1354 [12.40..12.51] | 0.951 1.12225e+1

alwlv]|-(F

o|~|o
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|!l) |+5 H"D 1&5 160 155 150 145 140 135 130 125 120 115 10 1056 100 a5 80
Chemical Shift (ppm)

9387 | 94362
98.71 | 9923.1 [ 0.009
104091

o]
g
&

115.61]11621.5
116.13 | 11674.3

120.50 | 12113.2] 0.0174

e COSY cnekTp KBepIiieTiHa
14558 | 146350 0.0217
147.34 [ 14811.3] 0.0160
14823 | 149005 [ 0.0213
156,66 [ 157487 | 0.0180
161.25 | 16200.7] 0.0238
+ | 164.41 | 16527.0] 0.0186
176.36 | 17728.9] 0.0182

°i|||

AHagau3 cnekTpoB AMP kommiekca BkiawdeHusi kKBepuernna c -1

Monekyna B-11J] Bxirodaer B ceOsi 7 TIIOKONMMPAHO3HBIX 3BEHBEB, KAXKIO€ U3
KOTOpbIX cocToMT u3 Tpex OH-rpynnm u cemMu TpOTOHOB, OblIa OCYIIECTBICHA
MHTEpIIpeTalusi OCTaBIMXcs curHayioB. Curnanel B ob6nactu 3,29-3,33 m.a., 3,51-
3,61 wu 4,79 m.n. orBevaror nporoHam H-2.4, H-3,5,6 u H-1 mernHOBBIX rpynim
[JIIOKOTMPAHO3HOTO 3BEHA MOJIEKYJIbI B-IIMKIOACKCTpUHA. M30bITOUHOE KOTMYECTBO
MPOTOHOB, HaOJIOAaEMOE B JIaHHOM JMara3oHe, MOXKHO OOBSICHUTH HAIUYHUEM
MOJIEKYJ BOJbI, Haxonsmuxcs B mojoctu I/l mo kommiekcooOpazoBanus (6-7
MOJIEKYJT), a Takxke B caMoM pactBopurene JMCO. I'mapokcunbHble TPYIIbl TpH
atomax C-6, C-3 u C-2 yka3zaHHOTO (pparMeHTa KOMILIEKCa pe3oHUPYIOT ipu 4,41 u
5,63-5,67 m.m.

B yriaepolHOM CcHEKTpe CUTHajdbl TPETHYHBIX aTOMOB yriiepoAa Kojibla A
HaOsomarores pu 93,87 (C-8), 98,70 (C-6), 103,51 (C-10), 156,64 (C-9), 161,23 (C-
5) u 164,43 m.a. (C-7). YUerBeptuunsie atombl C-2, C-3 u C-4 pe3oHUpYIOT OpH
147,30, 136,24 u 176,34 mM.1. COOTBETCTBEHHO. J[JI yriIepoAHBIX sjiep OCH30JbHOTO
dbparMeHTa XapakTepHbl CIEAYIONIME 3HAaYeHUs XUMHUYEeCKuX caBuros: O(C-
2=115,57 m.a.; &8(C-5")=116,11 m.n.; 8(C-6")=120,48 m.a.; 6(C-1")=122,46 m.x.;
O(C-3")=145,57 m.1.; 6(C-4")=148,22 m.1.

Curnansl ¢ xumuueckumu casuramu 60,44, 72,56, 72,93, 73,57, 82,06 u 102,46
M.J. MOKHO OTHeCTH k atoMam C-6, C-5, C-2, C-3, C-4 u C-1 aneMeHTapHOTO 3BeHA
B-11JI cooTBETCTBEHHO.

Bxoxnenue MoyeKynbl KBEpIETHHA BO BHYTPEHHIOW Tmonocth  B-LI/]
MOATBEPKIAETCS SKpaHUpoBaHUEM TPoTOHOB mpu atromax Cz u Cs (Tabm. 2), KoTophle
HalpaBJICHbl BO BHYTPEHHIOK 4YacCTh YCEUEHHOTO IUKJIOJIEKCTPUHOBOIO KOHYCA.
AHanm3 MHTErpadbHbIX MHTEHCUBHOCTEH TpoToHOB [J/] mo3BOMMI cienaTs BBIBO 00
YY4aCTHH B KOMIUIEKCOOOPA30BaHUU OTHOM MOJIEKYJIbI OJTUTOCaXapuIa.
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BrinBUHYTBHIE TPEANIONOXKEHHUS O CTPYKTYpPE KOMILIEKCAa OBLTHA TOATBEPKICHBI
nByMepHbiM criektpoM ROESY, mno3ponuBmIMM yCTaHOBUTH MPOCTPAHCTBEHHYIO
cBs13b (3 Pext OBepxaysepa) mexxny npotonamu H-5", H-6 u H-8 kBepueruna u H-

3, H-5 B-IIJ (puc. 1).

OH
OH

Pucynok 1- Cxema komruiekcooOpazoBanus kBepuetud — B-11J]

Pe3ynbTaThl 3TOr0 MCCieNOBaHUS MOATBEPXKIAIOT (HOPMHUPOBAHHE KOMILIEKCA
MEXy KBEPIIETUHOM U 03Ta-IIUKIOKIOEKCTPUHOM METOJIOM COOCAXKICHUSI.

Kommieke ObL1  mONHOCTBIO oxapaktepuzoBaH Mmetojgamu COSY,HMQC,
ROESY u 1 H-AMP. H3zyuenue (a3oBoii pacTBOPUMOCTH MOATBEPHKIAET, HTO
pPacTBOPMMOCTh KBEPLETMHA B BOJE YCWIMBAeTCs IpuMepHO B 129 pa3 mocne
KoMIuiekcooOpazoBanus ¢ HP-b-CD (10 mmous av). Wcxomst W3 3HAYCHHMS
MOCTOSIHHON 22,72 M MMOJ’IB-l, MOKHO CJejIaTh BBIBOJ, YTO T'OTOBBIA KOMILIEKC
yCTOMUMB K BogHOM cpene npu 25 © C. Kpome toro, ucnons3zyembrii HP-b-CD urpaer
BAXHYIO pPOJIb B 3allUTE KBEPLETHHA OT BO3JCUCTBUS YIbTPa(PHUOJIIETOBBIX JIy4eH.
JlanHbIe pe3yabTaThl MOJATBEPKIAIOT, YTO KOMILIEKC KBEPIETHHA 00JIaaeT JTydIlIeH
PacTBOPUMOCTBIO B BOJIe U 0o0Jjiee BBICOKOW (hOTOCTAOMILHOCTHIO IO CPAaBHEHHUIO C
KBEPIIETHHOM. OJTO BEIIECTBO MOXET OBITh HCIOJIB30BAHO KaK IMOTEHIMATBHOE
TepaneBTUYECKOE CPEJCTBO ISl pa3pabOTKU HOBOTO (hapMalleBTUYECKOro mpernapara
JUTSI JISYEHUS Pa3IMYHbIX 3a00JI€BaHUN.

®UBUKAHBI OKBITY YJIEPICIHJIE BUPTYAJIJIBIK 3EPTXAHAHBI
KOJIIAHY

Typkmenoaes ©.b.
Axray K., [II. EcenoB ateinaarsl Kacnuii MeMJIEKETTIK TEXHOJOTHIAP KOHE
WHXUHUPUHT YHUBEPCUTETI
olimpiada_kguti@mail.ru

3epTxaHaiblK cabaKThl THIMIl YIUBIMIACTHIPYABIH YTHIMBI XKOJJAPBIHBIH O1pi
— KOMIIBIOTEPJIIK MOJENBJAEP MEH BUPTYyaIbl 3epTXaHalapabl KoyjgaHy. Dusnka
cabarpiHAa KaHAa TEOPUSUIBIK MaTepualbl TIKIipuOeae Tekcepy OapbhIChIHIA
KOJIIAHBIJIATBIH BUPTYAJAbl 3€pTXAHAIAPABIH KEHOIp epeKIIeTIKTepIHe TOJIBIFhIPAK
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TOKTaNaWbIK. BupTyanasl 3epTxaHanapabl KOJJaHy KYObUIBICTApIbIH MEXaHU3MIH
TYCIHIIpye epeKiie pen aTkapaabl. Ocbl OMBIMBI3IBI TSJIENACY YIIIH KOMIBIOTEPIIIK
MOJICNBA1 KOJIJaHy apKbLIbl OTKI3LITCH 3€pTXaHAJbIK cabak OapbIChIHAH MbICAl
KEJTIpeHiK.

CabakTblH TakbIpblObl: DoTORIEKTPIIK dPPEKT KYOBUIBICHIH 3epTTey. DPusnka
cabarblH/Ia KapbhIK KBAaHTTapbl TapaybIHBIH HETI3T1 TYHiHI OOJBIN ecenTeNeTiH
dhoTodhdexT KyOBLIBICKI MEH 3aHJapblH TYCIHIIPY Ke3iHJe KOJIaHBUIBII >KYPTeH
ToXipubenepAeH OUTIM anylbuiap BOJITMETP MEH MUKPOaAMIIEPMETP KOPCETYIEPiH,
arHd, (porodPdexT KyOBUIBICBIHBIH COHFBI HOTHWXKeciH kepeai [l:  676].
KyObutbicTapplH =~ MexaHm3Mi — OiTiM  amymsmiap — YimoiH — KepinOeimi. by
KETKUTIKCI3IKTI BUPTyaJIbl 3€pTXaHa KeMeriMeH Ty3eryre Oomansl. Buptyanmasi
3epTXaHa KYOBUIBICTBIH OapbICBIH TYCiHIN Oimyre kKemektecedi. bynm ToxipuOeHiH
MEXaHM3MIH TepeH TYCIHy YIIIH KOMIBIOTEp OSKpaHbIHIA KECKIHAEITeH
KOHJIBIPFBIHBIH CyJI0achl Haiaanansiianst (1-cyper).

P usuxa

QOTOSODOEKT K¥LbIABICHI

KEHCKATA TEODHIANHK, MOAY

Kaprir, acepiHEH MeTATIAPIAH =
2MERTPOMASDAEIH BIPUE UIBFY
KYORIECH hoToadhberT fen
aTanaE.

(DotoatderTin GagEMAY YILH
MEIDEINT NTECTHHA KOCELTFEH
2JEKTPOMEIPAL KOTIaHAMELd. ETep
TUECTHHAHE OH JaPAMTadTEIH
BONCaK,, 0HJA IINACTHHAHED
SEAPEIRTAHIEIDY 3MERTPOMETDIIH

BonbT-avmepAlk CHOATTAMA

E=hv=22% ab

TChart

PaspPANTATY WIAMIIAHEFEHA SCED
eTHeHml. AJl, eTep ILIACTMHAHEL
TEPIC JaAPAfIaFAH/a, OHMA STEKTD

MIDFACEIHAH IILIFATEH HEPHE,
IIOFHL 3MEETPOMETPL 8T8 Ted
paipAaTadmeL IAYHED Gip FaHa
FEDIMEH TYCLHAPYTe GONane.
KaprIE, aneKTPOHIAPIE

TBCTHHAHEIH GETiHEH BIPIEITEIT ——
imFaparsL. Brep on Tepic
FEPFAITATICR, 3MEKTPOHIAD OfaH Tox gesisin | U=1F B 3
TeGlmin, aMEKTPOMETD mommcT
paspATanam. [ImacTHHAT: OH K apHK  MADHIK KyaTH
38pF GOTEEHRA ¥EPHE, 3CepiHEH E —
soremar mrever amewrroemon 2| u -

TemipHberiy yaaxTare [cex) | | P= ey \

5 j A 15

= 6220 (v = 10% 1y <«
LITery

1-cyper.

MBIpbIll  TJTACTHHAHBI  DJIEKTPOMETPre KOCHIN, OHBI TEpIC  3apsrcH
3apanraiael. Erep mimactuHara cynOajgarbl  1-mni OaTblpMaHbl  0acy  apKbUIbI
YABTPAKYJTIH CayJie TYyCIpCceK, MIacTuHA paspsaraia 6actaiiasl. Cayie oJiblHa 2-1111
OaTpIpMaHbI 0acy apKbUIBI KEACPTI KOWBLICA, pa3psATaTy TOKTAWbI. AJl IIaCTHHAHBI
3-mi GaTeIpMaHBl 0acy apKbUIbI OH 3apsINEeH 3apsATacak, OHJAa COyJIe TYCKEHMEH
AIIEKTPOMETP pa3psAATaIyabl KepceTneial. MyHbl Oip FaHa KOJIMEH TYCIHIIpyTe
0omnazapl. XKapeIK AIeKTpOHIap Ikl TUTACTUHAHBIH OETIHEH BIPIIBITHIN IbIFapaabl. Erep
OJ Tepic 3apsATanca, JJIEKTPOHAAp OJlaH TEOUTN, SJIEKTPOMETP pa3psATaiajb.
[InactuHaga oH 3apsa OoiiFaHAa KapbIK OCEPIHEH BIPIIBIN MIBIKKAH 3JICKTPOHIAP
IJJaCTHHAFa TapThUIaAbl Ja, OHBIH OeTiHe Kakrta 1meremi. CoOHIBIKTaH,
ANEKTPOMETPAIH  3apsiabl  ©3TePMEUTIHIITIH  aiiTambi3. bepiieTiH  coyleHIH
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WHTEHCUBTUIINIH 4-m1i  OaThlpMaHbl 0acy apKbpUIbIl  apTThIPCa, Pa3psATAITy
KBbUTIaMBIPAK >KYPETIHITTH KOPEIi.

Toxipnbe OapbIChIH TaJKbUIAM Kewin, OUlIM anymibliap e34epl MbIHAAM
KOPBITBIHIBI JKacalapl: JKapblK OSJICKTPOHIApIbl METal ITUIACTHHAHBIH OCTiHEeH
BIPIIBITHINT IIBIFapaael. Erep om Tepic 3apsaranca, SJCKTPOHAAp OJaH TeOLmir,
AJIEKTPOMETp paspsaTanansl. llnactuHama oH 3apsa OoiFaHIa, >KapblK ocepiHEH
BIPIIBIT IIBIKKAH JJICKTPOHIAp IJIACTHHAFa TapThUIaAbl 11a, OHBIH OCTiHE KaiiTa
meresi. COHIBIKTAH SJICKTPOMETPIIH 3apsiapl esrepmeiiai. Sruu, dorodddext —
KAPBIKTBIH OCEPIHEH MeTajapJaH d3JIEKTPOHMAPIBIH BIPIIBIT IIBIFY KYOBUIBICHI
[2: 390].

®oTo3PPeKT KyOBUIBICBIH TEPEHIPEK 3epTTey YIIiH 2-CypeTTe KECKIHAENTEH
KYPBUIFBIHBIH KYMBIC jKacay MEXaHU3MIHE TOJBIFhIPAK TOKTAIANBIK.

OOTOSDDEKT KY¥BLLIABICHI

KAHCKAME TeODMAEIK, IOAY

ZKaperE, acepiHeH METAIapIa o
2TEETPOHIAPIEH HPUILIT LHEY
RyOEUEICH thoToadderT nen
aTanamgE.

DotoachheRTiH GaREIAY YULH
MEIDEIII [UECTHEA KOCELEAH
SMERTPOMETPAI RONIAHAMELS. Frep
TIMACTHHAHE! OH JapANTafTEH
B0NCAE,, 0HJR NTAcCTHHAHED
SRAPEIKTAHIEIDY 3TEKIPOMETPAH
PEAPANTATY IATITEHTEFEHE SCED

EO/BT-aMIepAIR CHnaTTaMa

E=hv=225% 2B

TChart

ETTIEHM . AT, eTEp IMACTMHAHEL
Tepic JAPAATAFAHTA, OHAA STEKTD 2
JFIDFACEIHAH ILIFATHH FEPHE,
IMOFEL 2MEKTPOMETPAL 8T8 Ted
paspaaTad el LMyHE Gip Fana
SEDNMEH TYCLHIIPYTE GOnane!. - Kepuey
KEpETE, 3MEKTPOHARDIE
TMBCTHHAHEIH GETIHEH BIPILITEIT I jc
mmFapams. Erep on tepic
JAPANTATCE, 2NEKTPOHIED OfAH Tow wesiHix | U=17B
TeGiMin, SMEKTROMETD Jommch 3
paspsTanasl. [1IacTHHAzA OH S apHK. ~PADHIK, KYBTH
J8PFT GOTFEHIA ¥E] acepiHEH  —
S v areerooan =] | I - ~
Temipuberis Y3akTHrE [cex) | | | = D e \4
° I a —SQWT )
- - / & & e

2-cyper.

KypbuirblHbIH 6acThl 06JIrT — BaKyyMJBIK (POTORJIEMEHT, OHBIH KOMeETiMeH
(GOTOTOKTHIH ~ OepieTiH KepHEeyre, JKapblKk MHTCHCHUBTUIINHE JKOHE OHBIH
CHEKTPaJIbAbIK KYpaMbIHa ToyesnnuIiri 3eprreneni. Mynna anon (A) nen karon (K)
MJIaCTUHKAJIAPhI 1IITHEH ayachl IIbIFAPbUIFAH IIBIHBI TYTIKTIH 1lIIHE OpHAThUIFaH. by
TYTIKTIH OYHIpIHAEr KBapll IIBIHBIMEH >KaObUIFaH KIIIKEHE CaHbUIAyJaH TYCIpUIreH
MOHOXpOMAT kaphlK dcepiHeH K miuacTtuHka OeTiHEH 2JIEKTPOHAap OOJIIHIN LILIFaIbI,
omap K Men A apaceiHzna Oarapess KO3AbIpFaH OJJIEKTP OPICIHIE KO3FalbIl OH
MOJIFOCTIEH JKAJIFACThIPBUIFaH A IJIACTUHKara Oapabl, OJJaH 9pi ChIMMEH XKYypiln mA
MUWITHAMIIEPMETPACH oTeal, Tiz0ekte (oroTok Oaiikanmanel. DOTOTOK  KYIIIl
Mumamnepmerpmed, A MeH K mimacTuHKamapel apachlHIarbl MOTEHIHANIIAp
aiieipMackl V' BOJBTMETPMEH oJjImieHeni. Toxipubere Kaparanga A wmeH K
IUTACTUHKAJapbl MOTEHIUANAPbIHBIH alblpMachkl HeJre TeH OOoFaH jkaFjaijga jaa
Ti30eKTe (POTOTOK OOJIABI.
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Ocep eTYIIl >KapPBIKTHIH CIEKTPIIK KYpaMbl MEH OHBIH AaFbIHBIHBIH KyaTbl
TYpakThl OoyifaH xarjaijga (oToTokThiH Kymi A MeH K mimacTHHKazapbIHBIH
NOTeHIHAIIAp alblpMachiHa Toyeal Oonanbl. YIeTyill MOTeHIMaNap albipMachl
apTKaHaa (GOTOTOK KyIIl Je apTajbl. Y ACTYIII MOTEHIIMAI MOHI Oip Oenriil Imamara
KETKEH COH (POTOTOK KyIIIl apTHaisl, GOTOTOK KYIIl KaHBIFy MOHIHE KeTel. SIFHu,
aIBIMEH TOXKIpuOE KY31HAE KaHBIFY TOTBl OOJIATBIHJBIFBI, OHBIH MOHI JKapbIK
MHTEHCHUBTLIITIHE TOYEIIl €KCH/IIT aHBbIKTaJIabl. Oy HOTHKECIHAE (POTOTOKTHIH
KEpHEYTE KOHE KAPbIK MHTEHCUBTLIITIHE TOYESJIUIITiHIH Tpaduri cansiHaasl. MyHa
E, maTeHCHBTINIITIHE COliKeC KaHBIFY TOTHI I , an B, MHTEeHCUBTLTITIHE COMKeC KaHBIFY
torel I, (E;> Ey).

®oTo3PdeKxT Typandbl TONMBIFBIPAK TYCIHIK aily YIIiH, METajAblH OeTiHeH
KAPBIKTBIH OCEPIHCH BIPIIBIT IIBIFATHIH AJICKTPOHIAPABIH CAHBIH KOHE OJIapIIbIH
KBUITAMIBIFEIH HEMECE KHHETHUKAIBIK DSHEPTHSCHIH aHbIKTam amxy KaxeT. Och
MakcaTTa BUPTYyaJbl 3€pTXaHaHbl MMalJajgaHbll OUTIM aTylIIbUIApABIH ©3JepiHe
HKCIIEPUMEHTTIK 3€epTTEyJiep KYpPri3y/li ycbiHamMbi3. Onap: KOMIBIOTEP SKpPaHBIHIA
KOpIHINT TypraH 1-mi OaThipMaHbl Oachlll (POTOANEMEHTTIH KBapll IIBIHBIMEH
XKaOBUTFAaH KIIIKEHE CaHbLIAybIHA YJBTPAKYJTIH coyienepal OarbiTTaiinbl. CoHna
KaTOATaH »dJEKTpoHIap OesiHin ImibiFaabpl. KaTon TeH aHOATHIH apachlHIAFbl €
OaTtapesicbl TyAbIpFaH »JJIEKTP OPICIHIH KOMETIMEH JJIEKTPOHAAp aHOJKa Kapaid
Ko3fajna Oacraiijpl. Katon nmeH aHOATBIH apacbklHaarbl kKepHeyal U noreHunoMerpain
(P), ssrHU, 2-111 OatbipMaHbIH keMmeriMeH perteiii. On V BOJIbTMETPMEH OJIIICHEI].
Karon neH aHoAThIH apachiHAaFbl MOTEHIMANIap albIpMAachl HOJITe TeH OOJIFaH/a Ja,
KAapacThIPBINT OTHIpFaH Ti30eKkTe (POTOTOK OONATBHIHBIH TIXKIpuOenaeH kepeni. Omnaii
Oosca, muiacTUHa OETIHEH YIIBIN MIBIKKAH (DOTORIEKTPOHAAPIBIH KUHETUKAIBIK
sHepruscol 6ap. Erep a/eKTpoHHBIH MaccachlH M JieT, OHBIH OacTankbl €H YJKEeH
KBUTAMJIBIFBIH 3 IECEK, OHJIA OYIT (POTOIICKTPOHHBIH KHHETUKAIIBIK SHEPTHUSICHI:

mg;

m

E, = 5 OpPHETIMEH aHbIKTAJIA]IbI.

AHOJ TEH KaToj apachlHJArbl AJIEKTP OPICIHIH TapamnblHaH Naija OoaThbiH
KEIEepriHl >KEHIN IIbIFyFa (POTOAIEKTPOHHBIH OCHl KHHETUKAJIBIK JHEPTHUSICHI
KYMCaAJATBIHBIH KOPE/Ii.

DOTORNEKTPOHHBIH KMHETUKAJIBIK SHEPTUACH 3JIEKTPOH 3apsbl MEH Oereyii

o ... m
MOTEHIMAIIBIH KOOEHTIHIICIHE TEH; 5 =eU, ;

MyHJarel U, - Oereyiin NoTeHIUal, € — SJIEKTPOH 3apsiibl.

[TnacTuHara ocep €Tyl KaphIKTHIH CIIEKTPIIIK KypamMbl MEH OHBIH aFbIHBIHBIH
KyaTbl TypakTbl OonraHma (oToTokThiH Kymii (I) mimacTuHaNapAbBIH apachIHIAFbI
MOTEHITHANIAp albIpMachiHa ToyenAl Oonanel. [loTeHmmanmap albipMachl apTKaH
caiibiH, (OTOTOK KYIIl JI¢ apTa TYCETiHIH, ajl, o1 Oenrium Oip MOHTE >KETKEHJE,
KaHBIFy MOHIHE jkeTeTiHiH kepemi. CoHma, »apblK ocepiHeH ¢oToKaToaTaH Oip
CeKyH/Ta OOIHIT MIBIKKAH JIEKTPOHIAP aHOJKA TYTEI KETEIl.

binim anymbutap, KaToa TMEH aHOJ apachIHIArbl KEpHEYHiH TaHOAchl MEH
IaMachlH ©3repTe OTBIPBIN, SIFHHU, 3 >KoHE 4-11l OaThipManapbl Oachlll, KaHBIFY
TOFBIH Taba ajaabl:
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Ly =N €, N —3JIEKTPOHAAP CAHBI.

binim anymbiiap S-mii GaThpMaHbI COJIJAaH OHFA Kapail KbUDKBITA OTBIPHII,
TYCETIH COYJIeHIH JXKMUIIH e3repreni. bymaH, ojap TYCETiH COyJICHIH KHULIIT1
apTKaHaa (OTOICKTPOHAAP/IBIH KbUIAAMIBIFBI apTAaThIHBIH, ajl KU KeMIreHae
(hOTORIEKTPOHAAP IBIH KBUIIAM/IBIFBI KEMUTIHIH KOPE/I.

bynan, OuTiM anymibuiap MbIHA1ail KOPBITBIHABI Kacal bl

1. ®OTORNEKTPIIIK KAaHBIFY TOFBI KapblK arblHbIHA (D) Typa MPOMOPIIMOHAI:
Liamry = k @, k — mponopuuoHanasik ko3QQHUIUEHT.

2. @OTO’IEKTPOHIAP/IBIH JKbUIIAMIBIFBI TYCETIH KApPBIKTBIH KHUUTIIT apTKaH
caiiiH ke0eiie Tycemi. @OTOAIeKTPOHHBIH KbUIAAMIBIFBI )KAPBIKTHIH WHTEHCUBTITIHE
OailTaHBICTHI 0OJIMAWTBI.

mg?
2
3. ®orord ekt KyObUIBICH KapbIK JKULTITIHIH Oenrimi Olp MoHIHAE maiina

—aQ-v, ; a=ek.

A
Oomamel: V., =

Ocel MoHAI (oTO3(h(EKTIHIH KbI3bUT IIEKapachl AeN aTaiabl. Op Typii
MeTanap/IbIH KbI3bLI IIEKapachl TYpIilie O0Iabl.

VYakpIT OlpiiriHae MeTaJJaH VIO IIBIFAThIH 3JIEKTPOHAAPABIH  CaHbI
HEFYpJIbIM KeIl 0oJica, COFYpJBIM 3JEKTPOMETPIIH pPa3paaTadybl Te3 KYpeai,
AJIEKTPOHHBIH JKbUIIAMJBIFBl HEFYpJIbIM Keml 00Jica, COFYpJIbIM KYLITIPEK TEeXey
OpICIH KOJIJJaHy Kepek. byman OumiM amymisuiap, IUIACTUHKAAAH SJIEKTPOHIAPIbIH
O6MIHII MIBIFYbIHA KApChl TYPY YIIiH, (oTodPdeKkTiHIH ekl 6acThl cUIaTTaMachlH —
TOK IIAMachlH >KOHE SJIEKTPOHAAPIbIH >KbUIAAMIBIFBIH OUTyJIEpl  KaXeT EeKEHIH
TYCiHE].

OpicTiH TeXelly IIamachl apKbUIbl 013  YIIATBIH  3JIEKTPOHAAP/IbIH

o 2eU
JKBUIJAMIBIFbIH aHBIKTAN ajlaMbI3. 4 = /— )
m

Ocpl MaTepuasibl OEKITY KEe31HJErl BUPTyalibl 3epTXaHanap/pl KOJIJAaHFaHIa
OuTM  adywbUIapAblH  e34epl  anFaH, (OoTodPdeKT 3aHIapblH  aHBIKTANUTBIH
amanap/blH apachlHaFbl OalIaHBICThl KOPCETEHIK:

1)A=403um (v=0,74*10"Ty) U=-2B,P=0,2 MBr

Ocsl OepiireH mapTTa SKpaHHAH JIEKTPOHHBIH aHOAKA KETHEHTIHIITIH KopyTe
Oomnabl.

2) lllapTThI ©3repTeifiK:

A =554 um (v =054 *10° 'y ) U =-0,5B, P = 0,5 mBr. By ke3ne ae
AJIEKTPOH aHOKA YKETICHII.

3) bactranker mapTThl KaIABIPHIN, TeK U MoHIH ©3repTeiik:

A =554 uM (v=054*10"T'n) U=2B, P=0,5 MBr. bya ke3ze snexrpon
aHOJKA KETE/1.

4) Tek TYCeTIH *apblK TOJIKbIHBIHBIH Y3bIH/IBIFbIH ©3rePTEeMI3:
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A =621 um(v=048*10"T1)U=2B, P=0,5MBr. XKapsix porosddext
KYOBUTBICHIH KO3/IbIpa anMaidjibl. @oTo3ddeKT K03y YIIiH Vv > V, 00JIyFa THICTI. Vo —
boTod(deKkTiHIH KBI3BLT IIIEKAPACH.

Bupryannel 3epTxaHanapablH JUHAMUKAIBUIBIFBL SPTYPIIl sKargaiiap Ke3iHJe,
MBICQJIBI: KaTOATAH aHOAKA HJICKTPOHJAP YIIBIT XKETyl HEMece >KETHed KalyblH
Kepyre OUIIM adylibUlapFa MYMKIHIIK Oepir, oJiapJibl KOPBITBIHABI Kacayra
UTEepMEIIeH/II.

KopsiTa kene, BUpTyanabl 3epTXaHajapibl Maipanany OLIIM allylibLiapIblH
OeyceHal 1C-OpeKeTIH YHUBIMAACTBIPHIN, KOJeM Il opi THUSHAKTHI OUIIM ajyblHa,
JIOTHKAJIBIK OM-OPICIH JIaMbITyFa, KaOlIeT-IapbIHbIH alllyFa >Karjaan skacaiiasl. bimiM
QTYIIBIHBIH ~KEKe OaChIHBIH KEHOIp MIiHE3 epeKIIeTiKTepiHiH JaMyblHa Ja
KOMIIBIOTEPIIIK MOJENBAIH YJIKeH MaHbI3bl O0ap. On OLIiM amylIbIHBIH aliblHa ©3
yiFapbIMbIH aiiThIN, OOKaM Kypyra utepmeneiini. ConbiMeH Oipre, KOMIBIOTEPIIK
MOJENbJIEp JKaHa MaTepHayigpl OUIIM  alylIbIHBIH KOPHEKlI KaObUIJayblHA
KOMEKTECE/II.

3epTxaHanblK cabakTapabl OTKI3y OapcChlHIa KOMIBIOTEPIIK MOZIENbAEPAl
KOJJIaHY OKBITYIIBI MEH OUTIM alyliblIapFa TajacChl3 apTHIKIIBUIBIK Oepei.
ONTKEH1, KOMIBIOTEPJIIK MOJIEIb OKBITHUIATHIH (PU3UKAIBIK MPOLECTEPAIH KOPHEKI
TYpAE €CTe caKTalyblHa, COHJa-aK TiKeleW Oakpliay Ke3lHIe Ke3re KepiHOEHTIH
HEMece Kbl MYMKIH €éMeC KYOBUIBICTBIH HO31K JKEPJIEPIH €JIeCTeTyre MYMKIHIIK
Oepe anansr [3: 182].

Buptyannel 3eprTxaHanapisl NadgandaHyJarbl IIEKTEYC13 MYMKIHIIKTEp
3epTTEJICTIH KYOBUIBICTBIH YaKbIT OOMBIHIIA aFbIMBIH ©3TepTYIE, OJap/ibl HAKTHI
ejmemMaep MEeHOepiHae TYPJICHIIPIN, 3KCIEPUMEHT XKYPridy ayKbIMbIH KEHEHTYe
MaHbB3ABl pell  artkapansl. COHBIMEH KaTap, 3€pTXaHalblK cabaK Ke3lHJe
KOMITBIOTEPJIIK MOJAENBAEPAl KONIaHy OKbITYIIbIFa (DU3UKAIBIK YFBIMIAPIbIH MOHIH
TEpEHIpEeK amryra, OuTiM adylmbuiapAbl Kas3ipri Ke3aeri (PU3uMKaHbIH ToHKIpUOETIK
HETI3IMEH TaHBICThIPYFa, (PU3UKAIBIK KYOBUIBICTAp MEH MPOLECTEepll 3epTTey
OMICTEpPIH TOJBIFBIPAK alllyFa, OLIIM aiylibuiapFa OUTIM KYHECIH FBUIBIMH 3€pTTEY
OMICTEpIMEH THIFBI3 OAUIAHBICTHIPA OTHIPHIN TYCIHAIPYT€ MYMKIHIIK Oepe/ii.

gae0uerrep:

1. buxiritoB T. XKanmnsl ¢pusuka kypcesl.- Anmatst, 2013. - 890 0.

2. AxpuibexkoB O., EpmexoBa XK., JloynerbexoBa A. ®usmka: - Actana:
®dommant, 2015. — 440 6.

3. Typxmen6aeB O.b. ®u3ukanbik KyObUIBICTAPABI TYCIHAIPYAE KOMIBIOTEPIIIK
MoAeNbIepAl KoinaHy /«VHTeNIeKTyalIbIK aKnapaTThlK KoOHE KOMMYHUKAITUSIIBIK
texHonorusuiap — «Kazakcran - 2050» crpaTerusichbl aschiHAA YITIHII HHIYCTPUAIIBI
PEBOJTIOIUSHBI JKY3€Te acChIpYAbIH Kypasibh xai. koHd. — Actana, 2018.- b. 182-186.
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BIPTEKTI KYHUBIHIBIK AVBITKYJIAPJIBIH JHTPOIUSICEI

V3akoBa H.A., Myxamenun C.M.
[II.Yanuxanos aTeiHarbl KekiieTay MEMJICKETTIK YHUBECUTETI,
Kexkieray K.
nazek9419@mail.ru, sagat m@mail.ru

JlamuHapasl  koHE  TYpOYJIEHTTI  aFbICTBIH ~ SHTPOMUSCHIHBIH  MOHIHIH
optypuiutirin ecentey ymriH KimMonToBMYTIH S — TeopemachiH [1] KomaHAMbIK.
ChIFbUIMAWTBIH CYHBIKTaFbl CTAI[MOHAPJIBI JIAMUHAPIIBI aFbIH YIIIH MakKCBeIUIIiH
JIOKAJIbJTBI YJIECTIPYIH KOJITaHFaH KOH:

m \*? m(v —u,(r))?
f(rv)y=|——| expl-——222 | 1
o(F¥) (27sz] p[ 2kT j (1)
MYH/JIaFbl V — OPTaHBIH OOJIIEKTEPIHIH XbULIAMIBIFBI, M — OOJIIIEKTEPAIH Maccachl,
kK — BombivMan TypakThichl, T — TemmepaTypa, U,(r) — JaMHHApPJbl aFbIHHBIH

JIOKaJIBABl JKBUIMAMIBIFBl.  Ke3melcoK (COKTBIFBICATHIH) KBUIIAMIBIKTBI  U(r,t)
TypOyJICHTTI aFbIH YIIIiH:

fo(r,v,t) = (27zkaJ exp(— WJ )

TEH/JIIT1H ’Ka3aMbI3.

KapacTeIpbuiblll KaTKaH >KYWENEpHlH PpEeTTeyNl JCHIeWIHEe KaThICTHI 131y,
opraiia 3p(PEKTUBTI SHEPTUSIHBIH KOCHIMIIIA IIApTTapbl OOJFaH KE3/1€ aHbIKTAJIAJIbI.
bIKTUMaNIBUTBIKTEIH ~ THIFBI3ABIFBIH  YJIECTIPY (YHKIHMSUTAPBIHBIH — KaOBLITaHFaH
dhopmanapsiHa, 3p(HEKTUBTI PHEPTUs YIIIH OpTallla aFbIHFa KAThICThl KMHETUKAJIBIK
SHEPrUsHbl TAHJAIN aly KEepekTiri mbiFaapl. OHga S — TeOpeMAacChIHbIH IMIAPTTAPHI
MbIHaJal [2]Typae 6oab:

J-m(v—uo(r))2 f dv = jm(v— <u(r,t) >)? <fsdv 3)
2 2
MYHAAFbl <> QeNruiep yakplT OOMBIHIIA OpTallalaHybIH OUIIpe/I.

(3)-tmi texmeymen T TypOyJneHTTIK aFblHHAH (€AQYIp PETTENICH JKariai/a)
onjekaiina kem To JaMHHApPJIBI aFbIHHBIH («(U3UKAIBIK Xaoc» JKaFgalbIHIA)
s dexTiai TemnepaTypacsl aHbIKTaNa bl by nporeaypans (3) TEHAIKTIH OPbIHIATY
IapTTAPBIH TYCIHJIPY MEH OpPbIHAAY YILIIH KETKUIIKTI OOJFaHABIKTBIH, fy xkoHe <f>
GyHKUMSICHIHAAFBl 3PQEKTUI TeMIepaTypaTypachblHia MaHbI3Ibl pesl aTKApaThIH

o’ ,0._,. TEHECTIpUIreH IUCIIEPCHSAHBI Ky3ere acelpyra Oomaasl. OiTkeni, (3)

V=Ug ! T v—<u>

MarbIHACBIHBIH IIAPTTapbl 0TIl Oip Uy )KoHE < U >opTalla MOHIEPIHE KAThICTBI V
KeJIeMJll Y3AIKCIi3 Jucrepcust TeHAeyiH Oingipeni. MpiHangal Oenruieynepai
KaOBUIIANbIK:

o2 =T g2 _KTo, @)

v > V*UO
m m
ApHbI Kapaii OHbIH aHbIKTaMaChIHAH IIBIFATHIH JUCIIEPCHUSI KACUETTEPIH eCKepe

OTBIPBIIIL:
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2 2 2 2 2 2 2 2 2
O-Xiy = Oy +O-Y’O-Vfuo =0, +O—u0 10y_g> = Oy + O g>s
Q)
2 _0 2 _ l X ~ 2 _ 5U 2
O-uo =V 04, = WZ(< u, > _UO) =< ( ) >,
i=1
To xone TapacbiHaarsl OailIaHBICTHI AJTAMBI3:
m
T, =T+ — =<(du)* >. (6)
k

Ocsigan keitin fi(r,v) Hopmananran GyHKIUACH apKbUIbI ((29)-rb1 T-HIH OpHBIHA
To-m1 Kost OTBIPHINT) bosbIIMaH YHTPONUSACHIHBIH JIAMHHAPIIBI (Sp) JKOHE N OOJIIIeTiHIH
(§) CTaIMOHAPIIBI TYPOYJIEHTTIK aFbIC MOHJEPIHIH albIpMAIBLUIBIKTAPBIH TAOAMBI3:

S,—S =—kn ﬁfo(r,v) In nfo(r,v)dv—j< f(r,v,t)Innf (r,v,t) > dv . (7)

6) mapteiHa xoHe Oipairine f,,f 01 I[Cﬁ HOpMaJIaHYBIH C€CKCPC OTBIPLIII
0’ 2
MbIHAaHBbI aJIaMbI3:

~ 1/2
S, S = —an< f(r,v,t)In ww = kn(%) =

0
(8)
:@m TO zm<(&1)2>.
2 2T,

TO—':<(5u)2>

Perrenren TypOYJEHTTIK KO3FAJIBICTBIH CaAHJBIK 6©JIIeMi KbI3METIH OHBIH
JaMHUHAP KO3FaJIBICTAaFbl JKbULIAMIBIKKA KaTBICTBI €CENTENTeH >KbLIIaMIbIFBIHBIH
TUcTiepcuschl  atkapaapl.  KapamaiiblM — MarblHama — (QU3MKaIBIK  ©JIIIEMHIH
JUCTIEPCUSCHI OHBIH Xa OCTBUIBIFBIHBIH ITIET1 O0JIBIN TaObLIaAbI, all Ka3ipri OepiireH
Kardgaiga — JaMHHApPAbl  TYPIHAErlT — THAPOJMHAMHUKAIBIK  (DIYKTYyalMsSHBIH
JUCIICPCUSICHIH (TeTe-TeHIUTIK, MOJCKYIISPIIbI-Xa OCTBUIBIK) KapPaCTBIPHIT KaThIPMbI3.

u. =(0,245+0335),1-J, <u. <1-7J,,0194<u, <0,382 (9)
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1-J,,1-J, mekTi MOHIEpACH Ux TaOBUIFAH MOHJEPAIH aWbIPMAIIBUIBIFBIH,

OipiammigeH, (37) xone (38) TaHmanmbIl  albIHFAH JIOKAJIBJIbl — TeMe-TeH
byHKUMsIIapAaH HAKThl (PYHKIUSHBIH BIKTUMAJBIFBIHBIH YJIECTIPY THIFBI3bIFBIHBIH
alBIpMAIIBUIBIFBIH 13716y KakeT. CYHBIKTBIH TYpOYJIEHTTIK KO3FajbIChl KE3iHAE 63
VHABIMHBIH ~Op TYpJl Teme-TEHCI3 JIUCCUMATUBTI  KYPBUIBIMAAPHI  TY3LIEIl.
TypOynentriktin [3-6] maMybIHBIH OacTankbl CaThICBIHAA, KO3FaJlaThlH KabarTapia
YJIKEHMAcIITa0Thl, aHU30TPONTHI Jp TYPJi THUOTI KYpPbUIBIMAAD KaJbIITACa/bI.
biprekTi, 7ambIFrad TypOYJAEHTTUTIKTIH KYPBUIBIM/IBIK 3JIEMEHTTEP1 OOJIBIN U30TPOITHI
(KOIMOTOPOBTHIK) KYHbIHAAp Oonbin  TaObuiaabl. COHABIKTAH KYPBUIBIMBIK
TypOYJEHTTIKTIH TECOPHUSICHIHBIH KOPBITHIHABUIAPBIHBIH O1p MOHA1 COMKECTIKTEpiH 1—
J,=1-0,806 = 0,194 xputepuiiMen faHa Oaiikayra Oosagpl. S aKMapaTThIK
SHTPOINUACHIHBIH MakCMMall MoH1 AucnepcusiHblH [aycc OoifbiHINIA yIliecTipyi
O1pJIIKKE HOPMAaJIaHBII, V =V (1/ Tom) IUCTIEPCHS YIIECTIpYlHE TeH OOJaIbl.

-
D.J 1 a— P S S

0 . . : : . Ao
b 0.5 1 13 2 25

lcyper. Ao mapameTpiHe U30TPOINThI KYWbIHHBIH JAUCIIEPCUSICBIHBIH TOYEI LT

S/So

Ao

2 cyper. ApMapameTpiHe U30TPONTH KYHBIHHBIH HOPMATaHFaH SHTPOIHUSCHIHBIH
TOYENALIIr

ogaeduerrep:

1. Hukomuc I'., Ilpuroxkun U. [loznanue cnoxknoro. M.:Mup. -1990. -344c.
2. 2.AbpamoBuu I .H. Teopus typOynenTHsix cTpyid. M.: Hayka, 1984.-716 c.
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3. bau [llu-u, Teopus ctpyit. ®uzmarrus, 1960.

4. Bymuc JI.A, KamkapoB B.II. Teopus cTtpyum Bs3KoM >XUIKOCTH. W31a-BO
“Hayka”, 1965.

5. Bymuc JILA. u ap. WccnenoBaHue mepexoHOM 0OJacTH B Ta30BBIX CTPYSX.
W3n. AH, CCCP,MXIT',1971.C.45-51.

6. [uneBckuit A.C. Teopus TypOyJeHTHbIX CTpyd u cuegoB. U3g.
Mamunoctpoenue, 1979. -570 c.

TOPT KOMIIOHEHTTI CbI3bIKTbI EMEC IIPEAUHI'EP TEHAEYJIEP
AKYUECIHIH BPU3EPJIK IHEITIMJIEPI

UynakoBa A.M.
ActaHa K., JI.LH. 'ymuneB ateingarsl E¥Y
95 ainura 95@mail.ru

OnTHkaza Kem KOMIIOHEHTTI CbI3bIKTBI emec lllpenunrep TeHaeynepiHiy
HIeNIMaepl, TATIBIKTAp/Ia, TOJKBIHHBIH Tapaidy MOJEINl PeTiHaAe TyblHIanasl. 1974
KblIbl  ManakoB cbI3bIKTBl  emec Illpenunrep TenzaeynepiHiH OallaHBICKAH,
MHTErpajijaHaThIH JKyheciH yebIHabl [ 1,2]. XKyiie 61p yaKpITTa ONTUKAJIBIK TAIIIBIKTA
€Kl HeMece OJIaH Ja Kell MojJajiapfia epiCTiH TapalyblH aHbIKTaabl. TeHaeynepal
KOJIIAaHY ONTHUKAJIBIK TAIIIBIKTApIarbl KON MOAANbl KaOenbAeple TOJKbIHAAPIbIH
COJIUTOH PETiIHJAE OEpuIylH KOHE ONTHKAJBIK TOJIKbIHIAPABIH ©3apa OpPEKETTECKEH e
OailIaHBICTBIH CalachlHAa KOHE ChIMBIMJIBUIBIKKA KaJlaid 9cep €TeTIHIH TYCIHAIpel
[3]. XupoTa of1ici apKbUIbl aJIbIHATBIH HOTHXKEHI, SFHU €K1 COJIMTOHJIbI IICIIIMIep/Ii
nananaHbi, JUCIEPCHOHIBI JKyHernepae mnaijga OoJaThIH TYPAKChI3 MOMYJISIUS
(b (}EKTICIHIH oCcepiHEH TYBIHIAUTBIH OpHU3EPIIK TOJKBIHIAPABI anambi3. by
KYMBICTa KapacThIpbUIATBIH TOPT KOMIIOHEHTTI CbI3BIKTBI emec lllpeaunrep
TeHJIEyJIep )KYUECIHIH TYpl KeleciIeH :

il + G +222(0 | +[0o|* +[as|” +a1a| Yo =0, (1)
i + O + 262(lc|” +[az” +[ts|* +]0a[*)a, =0, (2)
iClag + O +222((0|” +]1|* +[0|* +]a|*)as =0, 3)
0Ly + G + 2200 +[12|* +0]* +]aa| s =0, (4)

MyHJIa ¢, (X,t),d,(X,t),0q5(X.t),q,(x,t) - ©3apa opeKeTTeCyIl ONTUKAJIBIK MOJaIapIbIH
Oasty e3repMeri xaHaylIbUIapbl, x *koHe [ allHbIManbLIaphl - KAIBIKTHIK ITEH YaKbIT,
/- CBIBBIKTBI €MEC €KEHIH KOpCeTeTiH mapaMeTp. JKYMBICTBIH MakcaThl €Ki
COJIMTOH/IBI IIEHIIM apKbUIbl OpU3epiK meniMIl any. bpusepiik menrimal any yiiiH
XupoTa 9ICIH KOJITaHAMBI3.

bucbi3bikTHl  (popma. TepT KOMHOHEHTTI ChI3BIKTHI emec Ilpenunrep
TEHJEeyJIep JKYWECiHIH Opu3epiik WenrmMAepiH any yuriH XupoTta oJICiHIH OipiHImi
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KaJlaMbl TCHJICY I OUCHI3BIKTHI popmara aiHamIbIpy [3]. Byt omic 6ofibiama (1) - (4)
TEeHJICYJIEP/A1H COJIUTOH/IBI IICHIIMIEPIH KeJlecl TypAe 13/1eimis:

=9 ©
0=, ©
0-9 (7
0-=9" ®

(5)-(8) epuexrepmi (1)-(4) TeHaeysnepre KOs OTBIPBIN, XHPOTa OIEpaTopiapbIMeH
KeJieci OMCBHI3BIKTHI TEHACYIIEp JKykeci abiHaubl [4]:

b, +D?(g®-f)=0, (9)
b.+D2(? f)=0 (10)
b.+p?® f)=0 (11)
b.+0?9®-1)=0, (12)
DZ(f-1)=2u(g®| +[g®@| +[g®| +[g“|"), (13)

myaga g@(x,1), 9@ (x,1), 9@ (x,1), g (x,t) - xKommuekcri Qynkumsanap, f(x,t)-HaKTbI
GyuKIus. BUCBI3LIKTEI omiepaTopiap Keaeci Typae aHbIKTanabl:

o_9

ot atr) (f (X!t) ’ g(xrit’)) |x’=x,t'=t’

o 0
DD (f(x,1)-g(x1)=(=—-—)'
Dt (f(x,)-g(x1)) (8x 8x’)(
MYHJarel |,neZ.

bpuzepaik memimaep. Xupora oficiHE COHKeC KIIIKEHTal &€ MapaMeTp
ooipma g®,g@,g®, g®, f pynkumsanapeia popManbabl KaTapiaapra xKiKTelik:

9 =g +£%" + g8 +..., (14)

f=1+g’f,+&"f, +&%fF; +..., (15)

(14)-(15)-ui (9)-(13) Tenaeynepre Kowbin, XUpoTa ONEPaTOPIAPHIHBIH KAaCHETTEPiH
naiiganana oreipein, g®,g@, g®, g™ kome f-1i € mnapamerpiepi OoiibIHIIA
’KUHAKTAIl, €Ki COJTMTOHIBI IICTTIM/IEP YIITiH KYHEH1 Keecl Typ/e jKa3a ajlaMbl3 :

&' :[iD,+D?1(g" -1) =0,

g2 DI (f, 141 F,) =2u(gY -9/ + 9 g +9P g/ +9? - g{) =0,
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&% :[iD+Df1eY 1+97 - ) =0,
84 th(f4 A+ .I:2 . f2 +1. f4) — Z/J(gil) 'gél)* +g:(’)1) . gfl)* +g§-2) . g:gZ)* +g:(32) . ng)* N

@) 4" @) . 40" (OB O

+9. g 490 g +gW . gf +g¥W . g{) =0

myHmarel 1=1,2,3,4. XupoTa omiciMeH €Ki COJMTOHABI IICHIIMACPIl aily YIIiH
g®,9®,9®,g"™ xone f keneci Typae anameIs:

g® = g + 50, (16)
f=1+g°f, +&"1,. (17)

myHna g =aPem +ale”, (i=1234), (16)-(17) tenaeynepai exi COMUTOHIBI
niennmaepre apHaJIFaH OMCBI3BIKTHI TEHJIEYJED Kyilecine KOWBIII,
99.99,09,9(", 1, f, Mywenepin ecenteiimis. XupoTa OmiCIMEH €Ki COIMTOHIbI

menrmaep [4] KyMmbIcTa albIHFaH:

771+z)f+172+5(1) 772+773+7)1+5(1)
aVe™ +aVe’ +e 1 te 2

q]_ = * * * * *  *x  * ’ (18)
1+em+m+R1+ef71+f72+R2 +ef71+'72+R3 +ef72+f72+R4 +ef71+f71+772+772+R5
4 52 172+q§+m+§(2)
@ o, @Qam2 | o A2 2
o ’et +a’e’s +e e
1 2
qZ = * * * * *  x  * H (19)
1+ eMHM+RL L am+m2+R2 _,_ef71+f72+R3 + @2*m2+Ra +ef71+171+f72+/72+R5
* (3) * (3)
M+M +172+6 n2+12+1m+6
allem +ale™ +e 1 te 2

: (20)

J; =

* * * * * * *
14 eM+M+RL | @m+m2+R2 | @ H12+R3 | aM2+12+Re | oI 4124712+ RS

> 4 > 4
m+m 2 +0 n2+n2+m+o
af)e"l +oz;4)e’72 ~e 1 +e 2
Q4 = , (21)

* * * * * * *
1+ 9771+f71+R1 + 6771+772+R2 +el +172+R3 + e772+f72+R4 +emtm +172+172+R5

MYHJ1a
n, =k t+ik,>x, n=12, 7, =k t—i(k)*x, n=12,
eRlzL*, eRZZL*’ eR3:*k¢’ eR4= k22 —,
Ky +k; ky + K, Ky +k, Ky + K,
50 (@ ka —aPki)(ky —ks) 19as
(kg + Ky )(ky +Kky)
(i (i) _ 50 _
eé(z) _ () ko —a "Kyp)(K, kl)’ i—1234
(kg +kp)(ky +Kk3)
ks ko
e = - (Ky1Kpo —KqoKpy),

(kg + kg )k + k5[ + K3

4

(n , (n*
—— i,j=12
ki +k;
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bpuzepnik  memimaepai  any  ymiH  (18)-(21) comuToHmel  mienrimaepaeri

KOO(QOULUEHTTEPIT o) = ab,i=12,34 KOHE k, =ik, =2i JKaFIabIHAA
KapacThIPaMBI3:
cost)-e " - (22 +26,)
1= 21t 21t (22)
1+R, +R, +R,e“" +Rse
cost) e " - (2a? +26,)
2= 21t 21t (23)
1+R, + R, + R + Rge
_cost)-e" (2P +26) 24
3~ 21t 21t ! ( )
1+R; +R, +R,e“" +Rge
-1t (4)
cosf)-e " - (2 + 20,
¢) ( al 1) . (25)

* T 14R +R, + R + R
(22)-(25) Ttemmeynep kyHeciHiH Opu3epiik MHIemiMACPiHIH TIpadUKaIblK KOpiHicl
cyperl KepceTHIIreH.

o |22

2n

21

Cypem 1: Tepm KoMnonenmmi coizvikmol emec Lllpeouneep meyoeynep scyiieciniy
] | 0a|” | as|” orcome |au| pymryusnapor yuwin Gpusepnix wewimdepi
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KopbIThiHABI. byn >KyMbICTa TanmbIKTapJarbl ONTHKAIBIK COJUTOHIAP
IICHOEPiHIe COHFBI 3ePTTEYJIepPAC KON KOJIAHBUIATHIH TOPT KOMIIOHEHTTI CHI3BIKTHI
emec lllpeaunrep tenaeynep kyieci 3eprrenai. (22) - (25) Opusepiik mremimMaepi
aNBIHABI. bpu3epik memiMaep i Ko3ralbic TMHAMHUKaIaphl cypeT | KepceTireH.

ogaeduerrep:

1. F.P. Zen and H.I. Elim. Multi-soliton Solution of the Integrable
CoupledNonlinear Schrodinger Equation of Manakov Type.arxiv:solv-int/9901010v2,
7 Feb 1999.

2. R. Radhakrishnan, M. Lakshmanan, and J. Hietarinta, Inelastic Collision and
Switching of Coupled Bright Solitons in Optical Fibers, Phys. Rev. E 56, 2213 —
Published 1 August 1997.

3. G.N. Shaikhova, A.M. Chulakova , Soliton solutions of coupled nonlinear
Schrodinger equation of Manakov type, Proceedings of the 3rd International
Conference "Astrophysics, Gravity and Cosmology" 30 November - 2
December,2016,P.195-198.

4. YynakoBa A.M., HlaiixoBa [ H. TepT KOMIOHEHTTI CBI3BIKTBI €MEC
Mpeaunrep TeHaeysep KYMECIHIH COMUTOHABI Mmenrimaepi //Xabapiibi, No
3(59),2018, 132-139 6.

®U3UKAJIAH TEOPUSIIBIK CAUBIC TATICBIPMAJIAPBIH BAFAJIAY
OJIIIEM/EPI

1Hly}om6aeBa H.H., L2Tanamesa H.K,, 'AnraesaT.C.
"Kokureray k., I11.YomuxaHos aTbiHnarsl Kekietay MeMICKETTIK yHHBEPCUTETI
2 Kaparangp! K., E.A.bekeroB aTeiHnarsl Kaparanabl MEMIIEKETTIK YHUBEPCUTETI
nn_shuish@mail.ru

bi3gin 3aMaHBIMBI3  FBUIBIM MEH TEXHHMKAHBIH KApKBIHIBI J1aMybIMEH
epexmieneneni. CoHAbIKTaH apOip MEKTEN OKYIIBICHIHBIH aIbIHAA TYPFaH MIHIETI —
Ka3ipri 3aMaHfbl (PU3MKAIBIK €CeNTEepJIH HEri3lH TYCiHEe OuTy, OJMMITHAIANIBIK
ecenTepi mernie O6uty. OMMMIMANANBIK €CeNnTEeP/IIH CaHbI J1a, MIBIFapy J1a TOCLIAepl
Jie ailyaH TypJi.

®u3rkagaH  OJMMIIMAJA  €CENTEpPIH  IIbIFapy  OKYIIBUIAPIBIH  OKY
MaTepHaIapblH CaHAJbl TYpJAE TEPCH WIrepyiHe KOJaWabl Karmald TYyFbhI3aJbl.
OnapaplH aiFaH OUTIMJAEpIH TaijanaHa Oy KaOUIeTIH KaJbINTAaCThIPaAbl >KOHE
oexiteni. COHbIMEH KaTap ecenTepil LIbIFapy OKYLIbUIAPIbIH ©3IIrHEH OMJIaHybIH,
KUBIHITBUTBIKTAPABl  JKEHYTe JCTeH JKITepiH JKOHE TaOaHABUIBIFBIH —apTTHIPY
KYpaJgapbIHbIH 61pi OOJIBIT €CenTeNiHIN, OKY MPOIECiH aKcapTa Tycedi[ 1].

OnuMmiuana ecenTepiH mbIFapy/ia OHbIH (PU3UKAIBIK OUTIMIHIH JICHT il eJIeM
Oipiik Kyienepin Oimyi, COHBIMEH KaTap Herisri Qopmynamapapl KojjaHa Oimyi
OHBIH JIOTUKAJIBIK JK9HE a0CTpaKTLIl oiiay KaOlieTiHe OailaHbICTHI.
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TanceipMaHbl TEKCEpy ajAbIH aja >KOOaJaHFaH >KOHE JOJIEJICHIeH ChIHAK
JEPEeKTEP/Il KOJIJaHA OTBIPBIN 3KYy3ere achIpbUlybl MYMKIH. HoTwkenepin ecenrtey
OpBIHJAP KeJIeCl epekenepre coiikec OesiHyl MYMKIH: HOTHXKeJIepl TeH OOJFaH
JKarnaiaa sKorapbl OpbIH TarChIpMaHbl TE3IpeK OpbIHAAN, €H KeIl ynail >KMHaraH
oKyIIbIFa Oepineni. by ecenTey kyieci Kajmbl KaObUIJaHFaH epexesiepre Colkec
’KapbICTHI OTKI3y 1e a0COIIOTTI OPBIH/IBI aHBIKTayFa MyMKIHIIK Oepeni[2-3].

OnuMmnuagaHblH TEOPHUSUIBIK CalbIC TalChIpMachlH OarajayJiblH MblHAIal
YITiIEpiH KapacThIpyFa 00JIabl.

Teopuseik caitbic. ['a3 mumuaapi (10,0 ymaii)

Monsapaeik Maccacbl u =20,02/mone X9HE TemIieparypacel T,=293K HEOH
ra3bl, BIIBIC KaKMaFblHA KaTaHIBIFbI k =100xH/m cepinme apKbUlbl OEKITUITeH
NOpIIEHHIH acThIHAA, bIIbICTa oOpHanackaH. Jlepopmanusnanbaran Ky#zaeri
CepiIeHiH Y3bIHIBIFBI, KOIIEeHEH KMMACHIHBIH aymaHbl S =10,0cu’® GOJAaThIH BIIBIC
OoumikTtirine coiikec kenenl. [lopmieHHeH bwigbIc TyOilHE JieiiHTT  OacTarkpbl
apAKAIIBIKTBIK X, =5,00mm , OHBIH Maccacbl-m=100xz, bIABIC Maccacel M =3,00xe,
YHUBEpCAJI Ta3 TYPaKTbICBl R =831/xc/(morve K). blaplc Kopumiaran opragaH
KBUTYJIBIK OKILIAYJIAaHFaH, aJl aybIPJIBIK KYIIIHIH 9CEpiH eCKepMeyre O0abl.

ermyi:
1) [Topirenberi ra3ra KbIChIM KYIII 9Cep eTe/l,
F=ps 1)
COHJIali-aK, KeNTIpUIreH cepimnre aedopmanusicel xoHe ['yk 3aHbl OOHBIHILIA
Fs =—kx (2)
MOpIIEHB TeNe-TeHIIKTE OOJIFaH/IbIKTaH, OHJIa
F+F =0 (3)
[Topmens acThiHaaFbl ra3 KbICKIMBIH (1)-(3) TeHaeynepaeH anambi3
_kx
p= S (4)
2) by TeHneynepeH nopiieHb acThIHAAFI Ta3 Maccachl yiiiH Menjenees-
KrnanelipoH TeHzieyiH Keneci Typ/e Ka3aMbl3
DV = % RT, (5)
MYHJIaFbI Ta3 KeJIeMi
V =S¥, (6)
[Topmiens acThiHAaFbl ra3 Maccachid (4)-(6) TeHaAeyIepaeH aJaMbl3
2
m =% 95107k (7)
RT

0
3) (4) TeHaeyIeH MOPIICHb ACTHIHAFBI ra3 KbICHIMBI X ITPOIMOPIIMOHAN SKCHIIr
Oalikasaabl

| p- X ®)
KoJeMi
V- X 9)
Congmpikran (5) TeHaeyre coikec
T-Xx (10)
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OcpLranma

T =4T,=1172K (11)
4) Kereci TeHIIKTE Ta3/IbIH 1IIKI SHEPTHSICHI ©CEIi )KOHE OJ1 MBIHAFaH TEH
3m -
AU =="RL -T, (12)
24 -

byn perre ra3 KyMmpIc aTKapaabl, COHIAll aK CEpINIeHIH CepHiMIi
nehopManusIChl SHEPTUSIHBIH ©3TepyiHe KeTeIl
kx*  kx
A= X X% (13)
2 2
TepmoanHaMuKaHbIH O1piHIII 6acTaMachl OOMBIHIIIA
Q=AU + A=6kx =015 /i (14)
5) KopbwIThIHABUTAH Kelile Ke3 KEITeH KbICBIM MEH KeJeM apachIHIAFbl
OaiiaHbIC KeJIECl TYp/ie aHBIKTAIaIbl

pV ™ = const (15)
OcCBbIHBI €cKepe OTBIPHIN a3 KYHiHIH TEHJEYIH Kelecl TYpAe Ka3aMbl3
TV =const (16)
ra3 KeJeMiHIH MEH TeMIlepaTypa ©3repiCTepiHIH KapanaibiM TEHAEY1 aJlbIHAbI
AV _1v an
AT 2T
["a3ab1H MOJISPIIBI KBLTYChIBIMIBLIBIFBI KEJIECI TEHIIKIIEH aHBIKTANa bl
c-14Q (18)
v AT

m
MYHJIArbl v = L MOJIBACP CaHbI
y7i

["a3npIy 1K1 SHEPTUSACHIHBIH ©3repici

AU = ngT (19)
aJl X)KaCaJIbIHATBIH )K¥MBIC
A= pAV (20)

TepmoaunamukanbiH Oipini 6actamachl (14) men (17) TeHaeyaiH mennMaepin
€CKepe OTBIPBII, KeIeCl TEHIKTI ajlaMbl3
C =2R = Jpic | Gonv-K (21)
ONTKEH] BIIBIC KOPIIaFaH OPTaJaH, SIFHU JKbUIYJAH WM30JW3alMsIaHFaH, OHAA
ra3 KbICBIMBI TIOPIIIEHHIH TepOemic mpoiiecinae aauadbara mpoiieci Oosaabl, Oy
TEHJIIK TOMEHT1 TEHJIEY1€ KOPCETIITeH
TV’ =const (22)
-MYH/JIaFbl auadaTa KepceTKin Oip aTOM/IBI Ta3 YIIIiH OepiyireH.
Coiikecinmie (22) TeHJEYy/IeH MOPIIEHb aCThIH/AA Ta3 KbICKIMBIHBIH ©3T€pICIHIH
KOJIEM ©3TepICIHEe KAThIHACHI

Ap_ P (23)
AV \Y
Hotmxecinae ra3 kejieMiHiH ©3repici Kejiecl KyITepre ue
F, =ApS = —%LSAX = JKAX (24)
X
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’KOHE CepINMeHIH CePIIMALTIK KYII

F, = —kAx (25)
ToJBIK KaJbIHA KeJITIPYI KYIII MbIHaFaH T€H
F=F+F, = ¢+1RAx (26)

XKOHE Kepl KaWTapyIibl aybITKyFa MPOTOPIIMOHAT OOJIBIN, TapMOHHKAIBIK
TepOetic Kuiiri ObUTai aHBIKTaIa bl

o= /(+T@ _516c" 27)

['a3 maccacblH MOpIIEHh MAacCachIMEH CabICThIpa TOJBIKTAll ecKepMeyre
Oomazpl.

7) TlopmieHHIH Tene-TeHTIK JeHredi OipHemie mamara aybITKuAbl. COHaii-ak
Kyhere 1Kl KYII 9cep eTIIMEil, OHJa XKyWeaeri mMaccanap LEHTpl e3repMeii,
COHIBIKTaH MOPIIEHb Kapama Kapchl Y MeJIIEPiHe OPHBIH aybICThIPA/IbI

mx—My=0 (28)
CoHJIIBIKTaH TOPIIIEHbIe Kepl KaUTapyIIIbl KYII 9Cep eTel
F=—k€+ y}-—k(1+ %jx (29)
CoHJaii-aK OpIlIeHb KO3FAIBICHI KEJIECl TEHJEYMEH cunaTTanaibl
mX = —k(1+ %]x (30)

KOHE TAPMOHUKAIIBIK TepOEiCTep KULIIT KeJecl Typ/e aHbIKTaIa bl

oo KO g5 50a (31)
mM

1- kectene OChl TEOPHUSUIBIK caiibicTa OEplIreH ecenTi OaraliayJblH YJITicl
KOPCETUIrEH.

1-xecte. TeopUsIIBIK CAalBICTBI OaFrasiay KpUTepUniepi

Ne Ma3zmyHbI yIan yIai
Tennmey(l) F=pS 0,2
Tenumey(2) F = —kx, 0,2
1 Tenmey(3)F+F, =0 0,2 1.0
Tenney(4) p = %‘" 0.2
JlypeIC caHabIK MoHi p = 5,00 ©10° [Ta 0,2
Tenney(5) pV = My RT, 0.2
Y7,
Tenuey(6)V = Sx, 0,2
ik 0,2
2 Tenney(7) m, = R, 0.8
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JIyphIc CaHIBIK MOHI M, = 2,05 107 k2

Tenney(8) p~x
Tenumey(9) V~x
Termey(10) T~x
Tenney(11) T = 4T,

Hypeic caaabik MoHI T =1172K

Tenney(12) AU = 32&R( -T,
Y7,

2 2
Tenney(13) A= % — kTXO

Tenney(14) Q = AU + A=6kx
Jypwic canpik Moni Q = 0,15 /o
Tenney (15) pV ™ = const

Tenney (16) TV 2 = const
AV 1V
T 17) —==—
eHHGY( ) AT 2T
1 AQ
T 18 c==-—%
CHACY ( ) v AT
Tenney (19) AU = ngT

Tenney (20) A= pAV
Tenney (21) C=2R.

Jypsic canasik MoHi C =16,6 /orc [ €uons -

Tenmey (22) pV’ =const

Tenney (23) 2—5 = —§

Tenney (24) F, = ApS = —%SAX = JKAX
Tenney (25) F, = —kAx
Teuney (26) F = F, + F, = € +1BAx

€18 g g

Tenney (27) o = —

JIyphic caHabIK MoHI @ = 51,6¢7
Tenney (28) mx—My=0

Tenney (29) F = -k€+y > —k(1+ %jx
Tenney (30) mx = —k(1+ %)x
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0,3
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0,3
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7 [k M 0,2
Tenney (31) o = m—+’
mM
JIYPBIC CaHJIBIK MOHI @ = .| k::_MH): 36,5¢ ! 0.2

bepisiren TancelpMaHbIH JKacally carachkl MEH ©31H]IIK epeKIIeIIriHe Kapan /11
— KasbUlap JKYMBICTBI OChLIail Oaranaran nypeic. OnuMmnuana KaThICYIIbLIAphl Ke3
KENTeH »JTanTa anmwUIMsAlusra Oepin, ol — Ka3bulap MEH ©31HIH MICHIMIH
TaJKpUIayblHA TOJBIK MYMKiHAIr Oap. Karemepai Ttammay opkaiiaH o3 9cepiH
turizefl. byn oKymbHBIH (U3UKaIBIK KYOBUIBICTApABl 3€PTTEYAEC TEPEH OWJIaybIH
JaMbITa OTBIPBIN, OHBIH OWJIAYBIHBIH KHUCBIHCBHI3 IIEHIiMaepiH Taba OuryiHe,
OKYLIBIIAPJBIH JKEKe OachlHBIH JaMybIH apTThIpaAbl, OJIAPJABIH IIOHTE JereH
OyECKOMIIBIFBI MEH OCIICEH ITITIH TaMbITaIbI.

ojneduerrep:
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onicremeci. Kekmeray, «Kenemek» 6acnacel, 2011 x.

2. Metoauyeckoe mocodue 1o pemnieHuto 3aaad no gusuke / B.M. Mepkynoga,
A.B. TperbsikoBa — Taranpor: TPTY, 1992.

3. Wyrombaea H.H., Kagsip6exoBa A.b., AnraeBa I'.C., TanameBa H.K.
«Kapa komrik» oficiMEH TOXKIPUOETIK-3epTTEy IKYMBICTAPBIH  YHBIMAACTHIPY
Marepuanbl MEXTyHApOAHOU HAy4YHO-TIPAKTUYECKOMN KoH(pepeHuu
«YanuxanoBckue uteHue-21» Cekmus «Duzuka u MI1D».-2017.-Ne4.-C.40-47.
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WMATEMATHKA ZKOHE MOO» cexyuscul
Cexkuyuas MATEMATHKA U MIIM)

PEKYPPEHT TI3BEI'L

barsipbek Kaiipar,
Foimeivu sxerekmmi: 1L.F.1., mpodeccop Mammkos T. C.
Kexkmeray kanacsl, I11.YonnxaHoB aTeIHIaFbl MEMIIEKETTIK YHUBEPCUTETIHIH
kayrat mr@mail.ru

Opta MekTen OKYJIBIKTapAa >KoHE OKbITY OapbichiHna ¥bT-Hbel FaHa eckepi,
apu(pMETUKAIIBIK >KOHE TCOMETPHUSIIBIK MpOrpecCcUsuiapAblH MyIIeNnepiH Taly MeH
KOCBIH/IBICBIH Ta0yJlaH apbl Kapail 3epTTenMen KanaTbiHbl Oenrit. CoOHbIMEH KaTap
MaTreMaThKa OJIMMIHAAaliapaa >KHl Ke3JEeCeTiH, ©T€ MAaHBI3[bl OpbIH ajaThIH
TaKbIPBITAPABIH ~ Oipl PEKYpPPEHTTIK Ti30€K oOpTa MEKTeN OKYJbIKTapbIHAa
OypkemerneHin KanatbiHbl pac. COHIBIKTaH, OYJ1 MaKajlaHbIH MaKCaThl PeKYpPPEHTTIK
T130€KT1 CTAaHAAPT €MEC TOCIJIMEH IIBIFApy JKOHE KYPY OOJIBIN TaObLIaIbI.

Nel. & Tis6eri
a=4a4a,=2a,-1,neN
peKyppeHTTIK opmynackiMeH O0epiiciH. Ti30eKTiH *aambl MYIIECiHIH (opMyIackiH
TabalbIK.
bepmiren Ti30ekTi
a,,-1=26€, -1
BIKIIIaMJIAJIFaH TI30€K TYpiHE KEITipeMis.
Ochiman a, —1=X, Jecek, oHga X, =3, X,,, = 2X,. bygan x, =2""x, =3-2"",
Jlemek,
a -1=3.2"
HEeMece
a =3-2""+1.
Ne2. & Tis6eri

a, =%, 3a,,=2a,-1,neN

pPEeKyppeHTTiK dopmyrnackiMeH OepiiciH. Ti30eKTiH *Kalambl MyIIeCiHiH (HOpMyIackH
TabalbIK.
bepmiren Tiz0ekTi
3€,.,+1>26€, +1
HEeMece
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a +1:§¢n +1

BIKIIIAM/JIAJIFaH Ti30€K TYpiHE KeATIipeMis.

Ochbinan a, +1= X, aen Oenrijiecek, OHJa X, =g, X .= 2 x, 6onaabl. bynan

n+ — 4

Jlemek,
HEMece

Ne3. & Tis6eri
33 1 1 1
=—, —a,,=—8a,+—,neN
26 17 11 13
pEKyppeHTTIK dopmyrnackiMeH OepiiciH. Ti30eKTiH »*Kanmbl MyHIeciHiH (HOpMyIackiH
Taly Kepek.

8

bepniren Ti30€KTi *OFapblarbl €Kl €Cel CHSKThI bIKIIaMIAIFaH TI130€K TYpiHE
OipaeH peTke kenTipy KublH. COHABIKTaH, OCBIHAAN Ti30€KTepre OeiriIl MIbIFapbLTY
KOJIBIHBIH BIKIIAMJIAJIFaH TI30€K TYpiHE KENTIPpYAlH PEKYppPEHTTIK (OpMyNIachbiH
KApacThIpanbIK.

bisre pa,=0a,, +k Ti30ex OepinciH. Ocbl Ti30E€KTEH A, u— MOHAEPIH TaHIay
apKbLIbI

a, +A=u€_ +1_ C

BIKIIIAMIAJIFAH T130€K TypiHE KEJITIpiN ajlaMbi3.

MyHna A, 4 —MOHEPIH

ﬂ:ﬂ
p ~

Mu—1}5
p

Kyiecl apKbUTbl Ta0a amambi3.

Eckepry: by xepae p=q kepek. Erep p=q 0osica, oHna 0i3/1iH peKyppEHTTIK
Ti30ek apuMeTUKaNbIK MNporpeccusra aWHanagbl. OHIail TI30€KTI ILIbIFapy Oi3re
KHUBIH/IBIK TYFBI30ai IbI.

Mubicaara & Tis6eri

a=2 a,,=a,+3,neN
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pPEKYppeHTTIK dopmyrnackiMer OepiiciH. Ti30eKTiH *Kalambl MyIIeCiHiH (HOpMyIackH
Tal0y Kepek. SArHu, Oy Ti30eKTi apuMEeTHKANIBIK MPOrPECCUsl apKbUIbI IIbIFApyFa Ja
0Ooabl.

a,,=a +3=€,+333=€,, +3}3;Jg§:... =€, +333+3+..+3=a,+3+3+..+3=3n+2.

n-1 n
Enpeme, conrbl yumiHmi ecenti ockl ¢ koHe € (dopmynacel OOHBIHIIA
HIBIFAPBIN KOPEHiK.
AngeiMeH, OepinreH Ti30ekti ( BIKIIAMIAIFaH Ti30€K TYpiHE KelTipMmec

OYpBIH, A, —MOHJEPIH TaOAUBIK.

,U:% ,u:E
K 11;7
Iu-1=— |l=—
- p 78

Ocbl A, u—MaHAEpiH (-T€ KOO apKbLJIbI
187 17 [ 187 )
a +—="|a, _, +—
78 11 78
BIKIIIaMJIAJIFaH T130€K TYpiHE KEITIpe ajJaMbl3.

187 . 11 17
OcbinaH a, +% = X, Jien Oenriiecex, OHIa X, =3 X ., =— X Oonansl. bynan

n+l E
17)"‘1 11 (17}"‘1
X, =|—=| x==+=1| .
11 3 (11

187 11_[17]”‘1

Jlemek,

a, +——=
78 3

11

Hemece
1_1(2)@

3 (11 78

KoprbiTa kenrenge pekyppeHTTIK Ti30ekTep OOJChIH, MaTeMaTHKa OJMMMHaaa
ecernrtepl OOJICBIH OHBI IIBIFAPY KaHAaM Na Oip cTaHAapT eMecC TICULIEP/l KaKeT
ereni. ConapiKTaH, OYJ1 MaKaJllaHbIH €PEKIIeNir PeKyppeHTTIK ecenTepiH cTaHAapT
€MeC TOCUIIEPMEH IIbIFapy OapbIChIHIA, COFaH O31HIIK dopmMyra Kypa Outy OobII
tabputagel. Ockl QopMylia apKbUIbI KeH PEKYyppPEeHTTIK Ti30€KTI OHal IIbIFapyra

OOJaTBIHBIH KOPCETYTE OOAIbI.

ogaeduerrep:

1. ITpoceetoB I'.1. ®yHKIIMOHANIbHBIE YpaBHEHMS: 3a/1a4u U pellIeHus: YueOHO-
npakTudeckoe nocodue. — M.: M3narensctBo «Anbda-IIpeccy, 2010. — 48c.
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2. Djukic D., Jankovic V., Matic I., Petrovic N. The IMO Compendium. A
collection of problems suggested for the International Mathematical Olympiads:
1959-2009. Second edition. Springer. — 2011. — 824p.

MATEMATHUKAHBIH MIPAKTUKAJIBIK BAFBITTBLIBIFBI BIIIM/I
CAHAJIBI MEHTEPTYIIH, MOTUBALIMS TYABIPY IGIH HETI3I'T
"KOJIbI

HrocembunoBa @.K.
AxMoza 006JIbICH 6151iM OacKapMachIHBIH KaHbIHAAFE «KekieTay Kaitachl, >KOFapbl
koex» MKKK
fari_83@mail.ru

birim 6epyiiH MHHOBALMSIIBIK, HAHOTEXHOJIOTHSIJIBIK JKYHelepl alaMHbIH jkKaHa
THUITIH KAJIBINTACTRIPYIbI Tanan eteai. Kasipri koraM FhUTBIM MEH TEXHUKAHBIH JKaHa
KETICTIKTEpIMEH KaTap OypblH Oenrici3 OoJiFaH KONTEreH IMCUXOJIOTHSIIBIK,
T'YMaHHUTAPJIBbIK MpoOiieMaiapMeH JI€ YIIBIPACKIN OTHIP.

Erep amam opekeTi €31 yIIiH €HIKaHJali MaHBI3BI JKOK HOpcere OarbITTalICa,
OH/Iall OPEKETTEH EIIKAaHJail HOTWIKE WIBIKMAWbI, 07 0ana aMybIHBIH J1a KailHap
Ko3lHe aliHanMaibl. MyHnai skarjaiijia opekeT Oajiara KYIITEN TaHBUIFaH, OHBIH
MICUXUKAChIHA KEpl ocCep ETETIH JKarbIMChl3 (akTopra aWHamaabl JAa, OanaHbIH
00BEKTIre KaTbIHACBIHA AYPhIC bIKNAN eTneiial. COHABIKTaH OKY SpEeKeTiHAe Oenrii
Olp MakcaT Ke3Jemin, OKYIIBIHBIH OKyFa, IIOHTe JCTeH Wrl KaThIHACHI
KaJIBIITACTBIPBUTYBI MaHBI3/Ibl OoJiblll ecenTeneni. OKyIbIH ©31 YIIIH KaHIIATbIKThI
MOHTE M€ €KEeHIH YFbIHYy Oajaja THUSHAKTHI KO3KapacThl, OUTIMJII CaHaJbl UTEpyTre
JIET€H YMTBUIBICTHI TopOuesneyre koMekTeceal. OKbITYIIBIHBIH KaTal TallaObIHAH FaHa
CECKEHIMN, YCTIPT OpBIHAAJIATHIH TalChlpMaliap CTYACHTTIH €IIKAHAail TaHBIMBIH
KCHEUTNei, ICKepIIKTEepiH NI KaXEeTTI MOJIIepJe KaJbIITaCThIPManIbl, KaiTa
OaJlaHbIH, AMOIMSUIBIK, JKaFBIMCBI3 KbUIBIKTAPBIH TYAbIpaabl. COHABIKTaH OKBITYAA 9P
TaKBIPBINTHIH CTYACHTTI OaypalThlHIal, KbI3BIKTHIpAThIHIAAN Oenrijaepin Oese
OTBIPBII, MPAKTHKAJIBIK KAKETTITIMEH KOCa TaHBUTYbI OUTIMJII CaHaJIbl MEHTEPTY/IiH,
MOTHUBALUS TYABIPYJIbIH HET13T1 3K0JIbl OOJIBIN €CenTeNeIl.

MoTuBanus apekeTke OarbIT Oepce, COJl MOTHUBALIMSIFA COMKEC KEJIETIH MaKcaT
OpEKETTI KYPaWThIH OKY €HOEKTEpIHIH KYyienl Kypri3utyiH Kaxer erefl. COHIIbIKTaH
OChl MAaKCATThIH TPAKTHUKAJIBIK OaFbITTa ICKE acybl OKYIIbLJIApFa YCHIHBIJIATHIH
KATTBIFY, TallCbIpMaapAblH Ma3MYHbIMEH cabaKTaCThIPBLILIN Oepuiei. byn OarpiTTa
OKBITY KalllaH Ja JaMyJIbIH aJJblHAa JKYpPyl KEpeK JCTreH Karujara Colkec
OKYIIBIHBIH ~JKaC JKOHE TICUXOJOTHUSIIBIK EPEeKIISTKTEPIH €CKepe  OTBIPHII
YUBIMIACTHIPBIIATHIH JKYMBICTap/ia OUTIMII ©3IIrIHEeH MEHrepTyre KoHUT OesiHel.
Cebeb1 ©311K, IIBIFAPMAIIBUIBIK OaFbITTaFbl JKYMBICTAp OajlaHbIH TaHBIMJIBIK
KaOUTeTTepiH JaMBITYMEH KaTap OKy MOTHUBTEpIH Ae KeHeuteni. OKy MOTHUBTEpiHIH
OCBbl aTajFaH KbI3METTepl OimiM OepymiH yIII MakcaTblHAa COWKec Keneml. ATarl

68



aliTKaHaa, OUTIMILIIK, TOpOHMENIK, NaMBITYIIBUIBIK MaKCaTTapAblH JXy3€re acybl
MOTHBTEP/I KEIICH Il KOJIJaHYMEH ThIFbI3 OaiaaHbICThI 00Jaabl. [1: 2]

Con MOTHUBAIUA YIbIMJAAPbIHA TOKTaJIa KCTCCK.

Momueauus / Motivation/ -
Oenrini 6ip MakcaTTapra KeTy
YIIIiH OpEeKeT JKacayra
BIHTAJIAHABIPY YEpIci.

/\

Twiki momuesayus | Intrinsic CpipTKbl MoTHBaNUs1 / Extrinsic
motivation / - ;xeke TyJIFaHBIH motivation /- Typii keTepmeney
TUIEKTEP1 MEH KAXKETTUTIKTEPIHE mapanapsl (6ara, MajgakTay maparsl,
HerizaenreH. TysFaHbiH Oipeyaiy ’KamaH Oara ajblll KaJiMay, jka3anayra
HYCKaybIMEH eMeC, 031H1H yuibipamay T.0.) apKbUIbl KOPiHIC
KaJIaybIMEH, 11IK1 TYHCITIMEH 631 TankKaH, KopliaraH OpTaHbIH
YMTBUIBII JKaCalThIH OPEKETI. dakToprapbIiHa HETI13/IeTeH.

Erep okymbl 1mKi MOTHBAlMSIMEH JKYMBIC —’kKacaca, OHJIa Oi31iH
OKBITYBIMBI3IBIH TaOBICTBI O0FaHbl. COHIBIKTAH OKYIIBIHBIH IIIKI MOTHUBAIIUSICHIH
OsSITYFa TYPTKi OOJICaK, OJIapJbIH OKyFa JEreH KbI3bIFYIIBLIBIFI, BIHTACHI apTa TyCep
eml. «lmki moTuBamms - Oenriai Oip >KYMBICTBI COFaH KbI3BIKKAHIBIKTAH, OHBIH
CyOBEKTUIIK  KYHJABUIBIKTAPBIH  CE3TCHJIKTEH Jkacay. Anjam  e3iHIH  11IKi
MOTHBAIMSACHIHBIH YHIMEH JXacaFaH OpPEKETIHCH THIHBIIITHIK, KaHAFaT >KOHE J>KaH
pakaThIH Tabalpl, YaKbIT Kajlaii ©TKEeH1 OalKaaMaiapl, apThIK HOPCE >KOFAJIBIN, TEK
KYMBIC Kanaapl — aFblHMEH OJKY3reHjaed ce3iM maikga Oonamgel». (Muxait
Yukcenmuxai). [2: 1-2]

MoTuBalUSIHBIH TyybIHa 9CEep €TETIH Karaanmap:

1) cabak TakpIpbIOBI Ma3MYHBIHBIH aKITapaTKa TOJIbI

KBI3BIKTHI OOJIBII KEJyi;

2) OKYIIBIHBIH K€Ke 63 OachlHa OKY 9PEKETIHIH aca
MaHBI3/IbI OOJTYHI;

3) oKymIbLIapMeH O1PKEIKi JKaKChl, ICKepU KapbIM-
KAThIHAC Kacay apKbUIbl SMOITUOHAIIIBIK YKAMITbI

opTa TyJbIpa aJaThIH/Iall OKBITYIIBI TYJIFACHIHBIH
00JTYyHI;

4) OKyIIBbl OKY 9PEKETIHIH MaKCaThIH CaHaJIbI TYP/Ie
TYCIHYI.
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OKy opekeTiHIer1 MOTHBAIUS «MaKCaT», «KAKETTILTIK» KOHE «TUICK» CHUSIKTHI
YFBIMIapFa KaThICTHI.

MotuBausi OKYIIbl OpPEKETIH YUBIMIACTBIPYABIH €H 0acThl (aKTOpHI
CKEHJITiHEe CYWEeHIN, MaTeMaThKa TIOHIH OKBITY apKbUIbl CaHallbl Ke3Kapac
KaJIBITITACTBIPBIN, camajbl OuliM Oepyae OFaH epeKlle Hazap ayjaapy KepeKTiri
adkpiHmanaapl. On  yoiiH MMOHHIH OUTlIM  Ma3MyHBIHAAQ OKYIIBUIAPBIH  1IIKI
KaXETTUTITHE COMKeC KeJEeTiH, oJlapibl KhI3BIKTBIPHII, OKYFa KaFbIMIBl KAaTHIHACHIH
KaJIBIITaCThIPYyFa HeT13 00JIAThIH OKY MaTepHalAapbl MOJI KAMTBUTYBI THIC.

Matemartuka MoHIHIH ©31H/IK CUIIaTTaFbl O1p €peKIIUIITi — OHBIH a0CTPaKTLIIT,
JEPEKCI3Iir, JOTUKAIIBIK JKYHEIUTIr KOHE OHBIH KOPBITHIHABLIAPBIHBIH MPaKTHKAa
KOJIIaHBUTYBIHBIH Olp/ieH KepiHOeHTiHAiri. MaTemMaTukaHblH KYABIPETTLIINT MEH
OMIPIICH/IIT OHBIH OMip MPaKTUKAChIH/Ia KeHIHEH KOJNJaHbUTybIHAA. OKyIIbUTapABIH
anfaH OuTiIMI HAKThl ©MIpMEH, MPAaKTUKaMEH YIITACTBHIPbUIFAHIA FaHAa TEpeH JIe
TUSAHAKTHI OoaslL.[4: 3]

Mpeicanibr  «Ilpusma, mapasuienenunen, Ky0» TakKbIpbIOBIH MEHrepyre,

OKYIIIbIJIapFa MbIHAJAl CYpaK KOWUBLIAIbI:
P

- i

u i

& = 0
o] )'I,, |

w; i

45¢m

lcypak. Kannaii akBapuyMIapablH JailbIHIaTybIHA KOI IIBIHBI KaXKeT 0011b1?
2cypak. Kanmait akBapuymra kem cy Kyrora 00J1aib1?

OKylbUIapIbIH KayanTapbl MbIHaIal 0osaabl: a) OIpiHIIICIHE, 9) €KIHIIICIHE,
0) exeyine Oipael. XKayanTapbiH o€y Tajaamn eTuIeIl.

bana xopiiaraH IyHUEHIH >KYMOAKTapblH CE31HI'€H CalblH TaHyFa KYILITap
Oonazapl, OLIreH cailblH OUIMEreHIHIH KONTINH MOUWBIHIANAbl. OPEKETKEe TYPTKI
00JIbIM, OFaH OaFbIT OEPETIH CaHaIbl MOTUBTEP KYHECl a/laM KaKETTUIITHIH CUITaThIH
ama Tycemi ne, OipTe-OipTe amaMHBIH TYpPaKThl KacueTiHe aiiHanajsl. MOTuB
KaJIBIITaCThIPYIbIH MaHbI3bl OKYIIBIHBIH OKY OpPEKETIH JKy3ere achlpy OapbIChIHIA
KE37IECKeH KHUBIHIBIKTAPbl >KEHYre ©3 KYIIH ChlHAyFa, MYMKIHIIK-KaOlIeTTepiH
KOpCeTyre JEereH YMTBUIBICBIHAH OaliKananael. AsraH OutiMzali  OekiTy  YIIiH
TOMEH/JIET1/Iel TarchlpMaliap YChIHbUIA L.

1. Cypette kepceTinreH aeHenepAiH OopiHiH kenemuepi Oipaeit. bosiranma

oJIapIbIH KAl ChIChIHA KYMCAJIAaThIH 00syIbIH MeJiepi eH ken 6onaabl? [1:13-15]

70



f% 55 :

2. CypeTTe KecKiHJENTreH AeHe Oipuaei KyoukTepaeH Typanbl. Ochbl JeHEHI
KyOKa JIel1H TOJIBIKTHIPY YIIIiH, €H a3 JereH e KaHIa KyOuK KoCcy Kepek?

3. TemeHnperi chI30anapablH KailChIChIHAH KyOHK jkacail anMaiMbI3?

a) 6) <) d)

I 111 [ ]

4. CypertTe ObIH CYHeri )KaHe OHBIH 3 ’ka30achl KOPCETIITEH.

a) a) o

Cr130aap/ibIH KalChIChl OCBI OMBIH CYHETiHIH jka30achl 00JTybl MYMKIH?
OfibIH CyHMeriHiH acTBIHFBI JKaFbIHA KaH/Iai YI1ail caHbl OeliHenereH?

5. KyOuk TOpke3 Kara3nblH O€TIHIAE KaTblp, CYpPETTe KOepCeTUIreHaen
CTpeJIKaMEH  KOpCEeTUIreH  OarbITIieH  KyOMKTI  KbIpbIMEH  JOMayaTajbl.
XKynnpzmamMen OeNrijeHreH Topkes3re KyOHWK TYCKEHJIe, OHbIH Helle HyKTeci Oap
0eTi1 JKoFapbl Kapaiiabl? Y

>

/
VAV AYA
/7 /7 7/ /
6. Ym >xoHe TepTr Olpaell OHBIH CcyHeri CyperTe KepceTUIreHAeH

KypacTeipeuirad. Kepiminec kyoukrep Oip-OipiHe Oipjaei kaKkTapbIMeH KOWBUIFaH €H
TOMEHT1 )KaKThIH HYKTEC1 HEeIlIey.
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7. Kimkene arain KyOUKTep/Il skenimMaen Oip yiikeH KyO KypacTeipraH. OHbIH 6
KEpIHEeH KpIpJapblHa Mapajlieb eTIl TEeCIN IIbIFapraHia KillIKeHe Hellle KyOuK cay
KajraH?

8. Ynken 11 xopanrtapablH KeiibipeyiHae opramia 8 KopamTaH, opTalia
KopanTap/iblH Keilipeyinae KinkeHe § xkopanTad 0ap. bapiblk ockl KopamTapbiH
immiuge 102-ci 6oc. bapasik Kopan Herey?

9. bip Kopan maknak KaHT caThIll aJbIHABL. bananap OHBIH KOFapFbl KaOaThIH
77 maknak KaHTThI Ken Koiabl. bynan KeiliH onap el Oyidip KaOaTbiH, SFHU 55
IaKIaK KaHTTBI JKenm Kouabl. EH COHBIHAA ONap aJabIHFBI KAaOATThl Ja TaybICTHI.
Conpa Kopanra Hellle MAaKMaK KaHT Kalabl?

10. Aynansl 1 ra 6accelinie MUJUTHOH JUTP ¢y Oap. Ockl OaccelHe KY3yIeH
&KapbIc ©TK131re 6osia ma?

MyHpaail sKyMbICTap Ke€31HA€ OKYIIbUIAPABIH MYFATIMI€ TOYEJAUII a3asiibl,
HOTHXKE KaHail 0oJyiajbl JEreH KbI3BIFYIIBUIBIKIICH TaKbIPBIITHI MYKHUST MEHrepe,
erep Keaepruiep HeMece KHUBIHIBIKTAp TYBIHAAFaH >Karjaiiia KaHaail opeKeTTep
’Kacay KepeKTIriH OiIe/l )KOHE COHJIa FaHa HOTIDKETE KOJI JKETKI3yre 00JIaThIHIbIFbIHA
KO3 KEeTKI3e/1l.

OKympIIapAblH, 11IKI MOTHBAIMSICBIHBIH OEJICEHAUTIrIHE dcepiH Oury YIIiH
3epTTEY HOTHXKECIHE KeJIeCl KOPBITHIHIBI JKacabIM:

1. OkymbuiapablH 1IIKI MOTHBAIIMSCHIH JIaMBITYFa OOJIATBIHIBIFBI JKOHE 1IIKI
MOTHUBALMAHBIH aJaMFa dcepiepi; OKYLIBIHBIH €pKIH COiseyl, 031H-031 Oaranaysbl, 3
IClHE *kayar Oepe aJlaThbIHAbIFbl, OMbIH alIbIK KETKI3€ alybl;

2. Oky OapbIChbiHAAQ YHEMI 1IIKI MOTHBALMSHBI JaMbITyFa apHajJFfaH >KAaTTBIFyJap ,
TarncelpMaap, TPEHUTITep MEH OUBIH JIICTEPIH KOJIJIaHyFa OOJIaThIHIBIFbI;

3. [mki MOTHBaNMACHI AaMbIFaH OKYIIbLIAP TOOBIHBIH 0acka TOMIEH CaJIbICTBIPFaH 1A
albIPMAaIIbLUIBIFBI AWKBIH KOPIHETIH IIT

4. 3epTTey HOTIKEJEPIH/Ie OKYIIBIIAPIBIH 11ITKI MOTHBAIIMSICHI MEH KOCa MaTeMaTHKa
cabarbIH/1a OCJICeHIUTIKTIH apTKaHbl alKbIH OailKaJIaThIH/IBIFbI;

5. Imki MoTHBaLMsS MEH OCJICEHIUTIKTIH apachIHIaFbl OaIaHbIC AHBIKTAJIIBI.
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Ce0e0i1, «okanmkay» nen KeOiHIE eJeyci3 KalaThlH OananapblH 13/1CeHIMIIa3,
YKaHAIIbIP OKBITYIIBIFA Tall OOJFaHa KOFaphl )KETICTIKTEPTe KETYIHIH KYIHUICHI COJ
MYFaJliMHIH Oania OOMBIHAAFBI KaOlIeTTep Al TaHbIN, O1IIM amyFa OarbITTal OlTyiHE,
OpeKeT eTyre IKYMBUIIBIPY miebepmirigae Oojca Kepek. YW  KipmimTepacH
CaJIbIHATBIHBI CHAKTHI FBUIBIM Ja GakTiIepAeH KypbUiaabl, Oipak KipHimTepaiH
yHiHaicl y#H OOJMaNTBIHBI CHSKTHI, (aKTIIepAiH >KUBIHTBIFBI Ja FhUIBIM 00Jja
aJIManIbI.

¥craz eHOeriHiH >xkeMmici on Oumimal mokipTrepi Oosca, OyriHrized Te3
JaMbIFaH aKMapaTTap 3aMaHbIHIA OKYIIBIHBI KAJIBIKTBIpMai, emiMi3aiH OoJamarsl
*ac OybIHIIBI Oocekere KaOUIeTTi, KOFaMHBIH op KalTapbhIChIHAH KbICHUIMAM IIbIFa
OineTin TyiIFa JaipiHAay OapbIChIHAA camaibl Jla ChIHAApAbl Oimim  Oepy,
OKBITYIIBIIaH JKOFapbl OLTIKTLIIKIIEH Oipre epekilne TaHBIMIBUIBIK KACHETTI KaKeT
eTiM TYP.

ogaeduerrep:

1. Komnerm - memarormyeckuii kypHan Kazaxcrana. CetkepeeBa ['.A.
MyraniMHIH 11K yoXi, OHBIH Oencenautirine acepi. http://collegy.ucoz.ru/publ/2-1-
0-15513

2. 3aypoexoBa 3.A. OkpITy mnporiecingeri MotuBanusHbiH poii. M.X.Jlynatu
aThIHJIaFbl Tapa3 MEMJICKETTIK YHUBEPCHUTETI

3. Penetutop. Mekren — OKylIbUIapblHa ~ apHajJfaH  MaTeMaTHKa  >KOHE
xapatbuibicTany >xypHaibl. Ne3, 2001, mambIp, MaychiM, 3 O€T.

4. XanbIkapaiablK KEHT'YpPY €CenTepi.

I'APMOHHUKAJIBIK AYBITKYJIAPAbBI TAPATY TYPAJIbI ECEII

Epmaran6eroBa C.K., baitmarupos X. 0K
1. YaonuxanoB ateiHaarsl Kekieray MemiiekeTTik yHuBepcuteTi, Kekieray K.
sever_sk@mail.ru

bapnbik eHepkocinm cajanapbl, KYPBUIBIC KBI3SMETTEpP asCHIHBIH J1aMybIH
AHBIKTAUTBIH MaHBI3/bl OAFBITTAPBIH O1pl — jkaHa MaTepuangap. Keneci 6enruiepain
KUBIHTBHIFBI 0ap MaTepuaaap KOMIO3HIUSIBIK OOJBIT caHaTaIbl:

- ©31HIH XUMHUSJIBIK Kypambl OOWBIHIIA EpEKIIENEHETIH >KOHE KOpCETIITreH
nieKapaMeH OeJIIHIeH €Kl HeMece O/1aH J1a Kol KOMIIOHEHTTEP/IEH TYPabl;

- KOMIIOHEHTTEP/Il KYPaUThIH KaCUETTEP/ACH €pEeKIIeICHETIH KaHa KacueTTepi
0ap;

- MUKpOKeJieM/ie O1p TeKTi emec, MaKpoKeieM e OIpTeKTi;

- KOMIIOHEHTTEPAIH KypaMbl, hOpMachl koHE 00Ty epTe «KoOaTaHFaHy;

- KacuerTep Marepuagja SKEeTKUNKTI KOl Meumepae OONybl THIC
KOMITOHEHTTEP/I1H 9pOipeyiH/Ie aHbIKTaIaabl (KeHO1p ChIHM Ma3MYHHAH KO0IpeK).
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KM-HbIH OapiplK KeJeMiHJeT1 Y3MIKCI3 KOMIIOHEHT MaTpuIla JEM aTajajbl,
KOMITO3UILIUSI KOJIEMIHJIE aXbIpaThUIFaH, y3UIMEl apMarypa HEMece apMaTpyalibIK
AJIEMEHT JeN aTanajbl. «ApMaTypaiblk» TYCiHITT «Marepuanra OHBIH KAacCHETIH
©3repTy YIIIH CHI13UIreH» aereui ounmipesi. [1]

ApMarypanblK  3J€MEHTTEpJIIH reomeTpusicbiHa koHe KM-ma  e3apa
OpHajacyblHa OaIaHBICTBI U30TPONTHI XKOHE AHU3OTPOIITHI O0TAIbI.

KoMIo3unusiHeIH MEXaHUKAJbIK KbUIBIFBI apMaTypajlaHFaH 3JIEMEHTTEp MEH
MaTpuIlla KaCUETTEPiHIH apaKaTbIHACBIMEH, COHBIMEH KaTap OJapJblH apachIHIAFrbI
OallUTaHBICTBIH ~MBIKTBUIBIFBIMEH aHBIKTaNanbl. JKacanmaTelH OVHBIMHBIH, OHBIH
KACHETTEPiHIH CUITATTAPHI MILIFHIC KOMIIOHEHTTEP1 TaHIAybIHA KOHE OHBIH KHBICYBIHA
OailTaHBICTHI.

ApmMmaTrypananFaH d3JEMEHTTEp MEH MaTpWIla KHBICYbl HOTHKECIHIAEC OHBIH
KOMIIOHEHTTEPIHIH IIBIFBIC CHUMATTaphl FaHa €MEC, COHBIMEH Oipre OKIIayJaHFaH
KOMITOHEHTTEP1 JKOK >KaHa KaCUETTep/ll KOCAThIH KaCUETTEP >KUbIHBI 0ap KOMITO3UIIMS
Kypbuiajbl. [2]

biprekTi emec opTtanapasiH AedopManMsICchl KaHal na Oip MaTeMaTHKaJIbIK
MOJICNIBJICPIHIH HETI3IHAEC  KOMIO3MIMSUIBIK OyitbiMaapabl sxobamay KM xacay
OOMBIHINIA )KYMBICTBIH HET13r1 0ackiM OeJiiri 0osblm TaObUIaAbl. MeTaniFa KaparaHja
KM men OyiibIM KacueTTepiHeH Oip Me3Tiuje JalblHIay YIASpICIHE KaJIbIITacabl,
OYHBI aJIJIbIH-aJ1a €CENTIK-TEOPHSUIIBIK JJIICTEPMEH 00IKay KaKeT.

JKaHFBIpTBUIFAH DSHEpPrUsl KO3[epl apachlHIa dJNEeMIIK KopJaa OipiHmii
OpPBIHAAPILIH OIpiH JKEJ aFbIHBI SHEPTHACHI ajaapl. JKeln SHEePTHUsCHIH KOJAaHYIbIH
OJNIEYeTTIK MYMKIHAIKTEpI, SKOJIOTOTHUSUIBIK >KaFblHAH KOJAIbIparbl  1C KY31HJE
mekteysl emec. OcblFaH OalaHbBICTBI TyOereisai jkaHa TEXHOJIOTHSIAp JKOHE
XKaOJBIKTap >KaHA MaTepHayap Jkacadyaa, oJapabl caTy dKOHOMHKAJBIK JKaFbIHAH
narinanel. OcblFaH OalIaHBICTBI OCBHI PECYPCTHI TOJBIKKAH/IBI MTaliaaHy FEUTHIM MCH
TEXHUKAHBIH op ajyaH cajajlapplHaH Hienrmiaepal Taman eredi. bynm perre epekiie
OPBIH/BI  JKEJIEHEPreTUKANBIK KOHJIBIPFBl MapaMeTpiiepiH  OHTAaIaHIIbIpyMEH
OailIaHBICTBI MIHAETTEP WIOFBIPHI anajgpl. MyHAall MiHAETTepre €Ki KOMIIOHEHTTI
JICHEJIePIIH MaTEeMATUKAJIBIK MOJIEJl HET131HIET1 CepIiHlI KOMIO3UTTEP TepOeniciH
3epTTey ae Katasl. [3]

3amaHayd TEXHUKAHBI JaMbBITy jKaHa KOHCTPYKIUSIJIBIK MaTepuaiiapibl kacay
KOHE EHTI3YMEH THIFBI3 OalIaHBICTBI, OJIAPABIH IMIIHAE JKETEKIIl OPBIHIBI
KoMmro3urrep ananel. Omnapaa @a3zaHblH —adyaH TYpJepiHIH -  MBIKTBUIBIK,
CO3BUIBIMJIBLIBIK, TO3yFa TO3IMJAUIK, a3faHa TBIFBI3BIK KoHE T.0. Y3IIK
KOHCTPYKUMSIJIBIK KacUeTTepl YillleCKeH. Opl KOMIO3UUUSHBIH 631 JKEeKe alFaHjaa
KOMIOHEHTTEP/A1H OipiHJIEC KOK KaCUETTEpPIMEH epekiiesieHeni. byi kacuerrepaiy eH
MaHBI3ILICBI MEHIIIIKTI MBIKTBUIBIK, apMaTypajlaHy OarbITBIHAAFbI KATTBIIBIK, KaH/Tai
na Olp KOMIIOHEHTTI TaHJay >KOJbIMEH TYPJEHIIPY MYMKIHIIT, apmarypanay
KYPBUIBIMBIH ~ ©3TepTy JkoHe T.0. Oonbim  TaObuiagbpl.  KoMIIO3HIMSITBIK
MaTepuaiapAblH OVJl KYHIBUIBIFBI, COHBIMEH KaTap OJapblH SKOHOMUKAJBIK
TUIMIIUIITI OJIApJbl aBWA >KOHE 3BIMBIPAH Kacayna, TPAHCIOpPTTa >KoHE Oacka Ja
OHEPKACIN caajiapblH/a KOJIaHyAbl HET131e/I1.
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[Ilexci3 TpaHCBEpCAT-U30TPONTHI €Ki KOMIOHEHTTI OpTajga TapMOHHKAJIBIK
ayBITKyJIapJIbl TapaTybl Typajibl €ce0iH KapacThIpailbIK.

BonbIK TOMKBIHAAP OAFBITHI HBIFAUTY OarbIThIHA COMKEC Keleli, JKOHE JICHE
KYIITEpi MEH TeMIIepaTypa HeJre TeH 00Jica, OH/Ia KO3FaJIbIC

Ciimn Uy + Cippn Wy + X' = praii i + 65 (U"j—U™)
(1)

a H M M 7 J— - M H M
c ijmnu m,nj+ C ijimn u m,nj+Xwi_p22u i '6ij(u j_u j)
TEHJIEY1 KeJIeCl peTiH/Ie ®Ka3yFa 00Ia b
Phu'n+qui—en (U'-U") = pigii”
q UHlll +PM1 UM’ll +611 (UH— UM): P22 i (2)
MyHnpa
PK1 =+ 2/,{K N q:Callll ;, K= H, M (3)
XKeunky GyHKIMS OCBI Typ/I€ 131€IIHEe/]:
uH: AH ei(Kx +wt) . uM: Amei(loc +wt) . (4)

MYH/Ia K- TOJKBIHABIK CaH, ® — TepOeiC KU, i2 =-1. [4]
(4) —mi (2)-Ha xoitFaH/a, KeJiecl CUIaTTaMaJIbIK TCHICY alaMbl3

(P'1 P"y - @7 )k’ +2[(PH1 +P"y "‘2261) 611~ (P1" pu TP"1p2) @’ JK* +
+ " [pu p2 ©° -611(p11 Tp2)] =0 (5)

. .- 2 .
Anpraran (5) temumeyni 3eprreitik.Erep PYy PY; —q°~ #0 ,onma , GOMIBIK TOIKBIHHBIH
KBUIIaMJIBIFBI )KHUTIK apKBLIBI KeJiecl popMya OOHBIHINA eCeTTeNHETI:

-1/2

2 2 2 2
R ©)

W3 | 1 w; @,

myHzAa Vo - 6ap KacueTTepMeH OepiIreH OpTaHbIH TOJKBIH Tapaly >KbUIIAMIbIFbI,

v=2- V, = P'+P"+2q .
k Put P2
w0’y = ey P'+P"+2q .

P py + P p,,
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2 _ +
Wy =@y PutPu
Pr1P2

P'+P"+2q

C023:811 — N
2(py + py) (PP =)

(6) epHEKTIH TalgaybIH KopceTel, OH MOH/I1 KaFaai YIIH TOJKBIH OapJIbIK >KHTIK
UHTepBaJIapbeiHaa 0ap, conpiMeH w—0 ke3inae V — V. Tepic MoH1 KaFaail yiniH
KUUTIK Tek KaHa (®, , + o0) MHTepBaimapaa 0ap, COHBIMEH (O = ) TY3Y CBI3BIFbI
BEPTHKAJIIbI acUMOTOTa O0NbIn Kenemi, ax V / Vo = 1 ChI3BIFBI — TOPH3OHTAJIIbI,
JIeMeK KUUTIKTIH MOHIH M, AeHiH a3aiTcak V —oo , w—oo ke3igae V — V.

Tenaey opbIHAANFaH KE3/€ KOpCeTyre 00Jabl

p11 (A" 20" +C111) = poo (A" + 21" + C'ann)
OH MOHJI1 YaF/ail YIIliH JUCTepCHs KoK 0omabl, femek V=V .

2 N . . .
ErepP"1P"; - q° =0, KyIIeHTUIreH opTaFra CoHKeC, TIPKEeMHIH KaTaJlJbIFbl- «TYTaCy
KATTBUIBIFbD» ApaMETp KeJiecl OaillaHbICThl KaHAFaTTaH/AbIPAIbl:

(Cun) = A" +2u") 2" +2u"), (7)

Omnpa Tek Kana Oip OOMIBIK TEHIEYAIH Tapay >KbUILIaMJIbIFbl COMKeC

V=V, 1= (8)

ONTKEHMEH, IIBIH KOMIO3UTTEP apachiiaa (7) TeHIeyiH KaHaraTTaHIbIPAThIH JKOK,
couzpiktad (8) GdopMysachIiHBIH Talfaybl KapacThIpbUIMaiabl. ©3apa opekeTTecy
napameTpi keneci opMmysia apKelIbl ecenrenred [9]:

biu=4v3 V"V*a®cu)»

Mpican peTiHIEe ecenTeyliep THUNTIK IIBIHBIIACTUKTEp YUIIH KyprizuireH. Kanran
napametpiiepl [6] sKyMbIcTarblgail. 1-cyperre OOWIBIK TOJIKBIHHBIH M6JIIIEepCi3
KbUTIAMABIFBIHBIH V/V0 (TyTac CbI3BIKTap) >KOHE MOJIIEPCI3 Y3bIHABIFBIHBIH Ad
(>K1HIIIKE CBI3BIKTAp) KUUIIKKE TOYEJAUIIIT KepceTulreH. by sxepae A— TOJKbIHHBIH
Y3BIHJBIFBI, @ — O1p TEKTI eMeC KYpbUIbIMJIbI ©JIIIEMIe TOH PETI 0ap KOpPENSILUsSHbIH
MaciTaOblHa Kepi 1mama.
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1- cypem-0G0MIIBIK TOJKBIHHBIH MOJIIIEPCI3 KbUIAAMIBIFBIHBIH KOHE MOJIIIIEPCi3
V3bIH/IBIFBIHBIH KULTIKKE TOYEI LTI

byn xepie anblHFaH AUCHEPCHUSUIBIK CHI3BIKTAp, OApJBIK KOPBITBIHABLIAD [4]
KYMBICTaFbl YKCAC HOTH)KEIIEPMEH Coilkec KeneAdl aHe [2, 5, 6] TancsipManapbIHbIH
HAaKThl HOTHXKEJIEpIHE KaMIibl KeJIMeial. by ochl xKyMbICTa KaObUITAHFAH KO3FaJIbIC
TeHJIey1 ©31H1H KypbUIbichkl OoiibiHIIa JI.IT. XoponryHHsiH [6] TeHaeyaepiMeH ColiKec
KEJICTIHIHE, SFHU KOMITO3UIIMS 11I1HJIeT1 KYObUIBICTBIH JUHAMHUKACHIH O1pjei camabl
CHUIIAaTTANTHIHbIHA OAlJIaHBICTEI.

Mise, OChUIal,  KOMIIO3UIIMSJIBIK ~ MaTepHANIapAblH  CepIIMeEN
nedopMalusHbl  ©3TEPTYIHIH €Ki KOMIIO3HMIUSIBIK TEOPHUSCHIHBIH KOJIaHbLIATHIH
BapHUaHTHI TOXKIpUOE Ky3iHAe OaliKamaThIH KYOBUIBIC - TOJKBIHAAP IBIH T€OMETPHSIIBIK
aucnepcusicblH  cunatTaiiapl. On  3(QGeKTUBTI MOIyJIbIEp TEOPHSCHl asiChIHA
OeitHenenOey1 MyMKiH [5].
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MATEMATHUKA CABATBIHJIA OKYHIBIJTAPJABIH
HbIFAPMAIIBIJIBIK BEJICEHAIJIIT'TH APTTBIPY

Epmaran6erosa C.K., Y36exoBa C.K.
Kexkmeray k., l11.YonuxanoB ateingarsl Kekiieray MeMIEKeTTIK YHUBEPCUTET]
saniya.sh@mail.ru

Kazakcran Pecniyonukaceiabiy [Ipesunenti H.O.Ha3zap6aeB 6ij1iM MEH FhUIBIM
KbI3METKEpJIepiHIH che3ine: «KaHa dopmarusHbely nenarori KaxeTr. MyFaliMHIH
»KaHa yprarbl OUTIM JeHIell KoHIHEeH opAalibIM caHaJIBIN KeIreHaei OipiamMa emec,
onjiekaiiia skorapbl 0OJybl THIC OyJ1 YakbIT TajgaObl» - JETCHIHEH MYFajiMiep
KaybIMBbIHA ©T€ YJIKEH jKayallKepIIUIiK *KYKTEIreHiH aHrapyra 0omnanbl. Kaszipri 6i1im
Oepyzeri 6acTbl MakcaT - >Kac YPHaKThIH OLIIM JIEHIeHiH KoTepy KOHE KaH-KaKThI
JaMBIFaH JKeKe TYJIFa KaaemTacTeipy. COHBIMEH KaTap, OJap/blH 63 OCTIMEH KYMBIC
’KacayapblHa JKar/iail )kacay *oHE IIbIFapMallbUIbIK KaOUIETTepIH AaMBITyla KaHa
MeJarOTUKAJIBIK TEXHOJIOTHSIAp,Ibl HEMECE OHBIH AJIEMEHTTEPIH YTHIMIIBI MMali1aaHy
©3CKTI Macelere aiHaibIm oThIp [1:41].

Byrinri KyHi MeMJIEKETIMI3/IH OpPKEHHETKE >KETy JKOJIBIHAAFbl 9p TalaOblHA
TYFbIp OOJIAPJIBIKTA YpIHaK OKBITY, TopOHWeney iICiH »KaHa camaliblK e3repicTep
JICHTeiHe KOTepy/l Tajam eTim OThlp. MeKTen KYpbUIBIMBbIHIA OOJIBIN KATKaH
esrepictep, OuTiM Oepy MakKcaTTapblHBIH alMacybl, OHBIH JaMBITYIIBUIBIK
CUTIATTApbIHBIH OCKITIyl, KOm HYCKAJbIK OKBITYFa KOIy CHSKTHl Mcelesep
OpBIHAAYIIBIIAPAAH IIBIFAPMAIIBUIBIK OacTaMalblK, >KYMBICTBIH KOFaphl carnachiH
KOHE KOCIOMJIIIKTI Tajam eTei.

[[IprrapMambuUIbIK — OYJI aJaMHBIH ©MIp IIBIHABIFBIHAA ©31H-031 TaHyFa
YMTBUIYBI, 13/IeHyl. OMipae AyphIC KO Taly YIIiH agaM AYPBIC O TYHII, ©31IrHEeH
canaibl, JoJeNal wenimMaep Kaopuigai Ouryre ylpeHyl KaxeT. Agam OoubIHIAFbl
KaOUIEeTTEepiH [aMbIThIN, OJApPAbIH OIIylHE »O0JI OepMey, OHBIH pyXaHW KYILIIH
HBIFAWTBIN, OMIPJIEH 63 OpHbIH Ta0yFa KeMmekTeceAl. OUTKeH1 ajgaMm TYybIHIbl FaHa
eMec kapartyibl aa [2:12].

Kaszipri ke3eHze eremeH eniMizae Ou1iM OepyaiH >KaHa JKyheci »KacaJbIHbII,
anemaik OuUTiM Oepy KeHecTiriHe OarbIT anyna. bys oky-TopOue ypaiciHaeri eneyii
e3repictepre OalnmaHbICTBI 00JBIT OTHIp. Cebebi OimiM OepyAiH Ma3MYHBI ©3Tepill,
’KaHa Ke3Kapac, JKaHalia KapbIM-KaTbiHac mainma Oosmbl. Con cebenti Kazakcran
PecnyOnukaceirna 6inim O6epy skyheciHeri xkaHamanauaspy ypaici xkypyae. Kaszipri
3aMaHFbl FHUIBIMU-TEXHUKABIK YPIICTIH KapKbIHBI OUTIM Oepy KyHeciHIH aljbiHa
MYJEM jKaHa MIHJIETTep KOWbI OoThIp. Koram TamaObiHa OGaliaaHBICTBI OLIIM MEH
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TopOue MaceneciHe Toyenci3 el Tiperi — OUTiMAl ypriakK Jecek, JKaHa AJYIp/iH KYH
TOpTIOIHJIE TYPFaH MAceJe - carnaibl OUTIM Oepin, FRUIBIMIBLI JaMbITy. OChl opaiigarsl
OLTIM opJachkl - MEKTEN, ajl MEKTENTIH >KaHbl — MYFaJliM €KEHJIIrl OapIiambI3Fa
MOJTIM.

Anlam TopOmeney, oraH FBUIBIM HETi3JiepiHeH MomimeT Oepy. bamanbl emip
cypyre yipety. byran En6aceiHbIH O151iM KoHE FEUIBIMH KBI3METKEPJICPIHIH Che31HIe
"Bomamiakta eHOEK eTim, emip cCypeTiHiaep — OYriHI1T  MEKTeN OKBITYIIbLIApHI.
Myranim onapabl kanai Topouenece, Kazakcran con aenreiiae 6omanpl. COHABIKTaH
7la yCTa3Fa JKYKTEITeH MIiHAET oTe aybip. Kail 3amanga 60iMachiH ycTa3 O€H MIoKIipT
apachIHIAFbl TEPEH OalIaHbIC JKaJIFachiH Tadyaa'.

Kaszipri 3amannarsl ycTa3gap KaybIMbIHBIH aJIbIH/IAFbl YJIKEH MaKcaT: eMipJIiH
OapibIK cajachlHAAFbl OEJICeH i, MIBIFAPMAIIBUIBIK 1C — OpeKeTiHe KaOineTTi, epKiH
’KOHE JKaH — JKaKThl )KETUITeH TYyJIFa TopOueney. Omipieri caH alyaH KUBIHJIBIKTHI
mienie OUTy TeK HIbIFapMallibll afaMHBIH KoJIbIHAH Kenexl. [lIpiFapManibil agaMHbIH
OolibiHAa OaThUIJBIK, €PKIHIIK, YIIKBIPIBIK, CE3IMTaIbIK CHUSKTHI KACHUETTEP MEH
Katap epekile ON KbI3METI, KaWIIbUIBIKTApAbl TYCIHY, 3aHIBUIBIKTAPAbl AHBIKTAY,
HIBIFAPMAaNIbUIBIKKA JETeH KYIITAPJIBIK 00Ty KEpeK.

OKyIIBIHBIH ~IIBIFAPMAIIIBUIBIK ~KAOUIETIH JaMbITy YIIiH OIpHemie mapT
opbiHAany tuic. Onap: - mbplFapMalibUIbIK KaOUIETIH JaMBITY/BIH €pTe 0acTaH KOJFa
almy; - SKYHWenl Typlle WIbIFapMallbUIbIK OpEKeT >KarjJalblHAa OO0JIybl;, - Oilay
MYMKIHJITIHIH €H KOFapFbl JCHIEHIHE KETY; - OKYIIBIHBIH LIbIFapMalIbUIbIK 1C —
OpEKETIHE KarJall TyFbI3y.

OKyIIBIHBIH MIBIFAPMAILIBUIBIK 1C — OPEKETIHE KaFail TyFbI3y JEreHiMi3 —
OKYIIBIHBI OWJIal OlTyTe YIpeTy eKkeHi co3ci3. MekTen TaballIbIpbIFbIH dKaHa aTTaraH
OYJAIPIIIHHEH MIBIFapMalIbUIbIK KaOUJIETTI Tajan eTinec OypbIH, OHbl COFaH YHPETKEH
#oH. OKYIIBIHBIH 3€HiHIH, €CIH, KHSUJIbIH, WHTEJUIEKTICIH JaMbITa OTBIPHIN, OWay
KaOUIeTIH, MIBIFAPMAIIBUIBIK 1C — OPEKETIH JKOFaphbl JIEHTeiie KoTepyre OoJasbl.
OKyIIBIHBIH MaTeMaTHKa cabaFbIHAFbl MIBIFAPMAIIBLIBIK KaO1ICTIH JaMBITY.

bananapneiy oimaybiH gameiTy Typaibl M.JKymaOaeBTHIH CO3IMEH aJiCak:
«Oiinay xaHHBIH Te 0ip KUbIH, TepeH ici. JKac Oanara oiyiay ThIM ayblp, COHJIBIKTaH
acweIKnau ic ictey kepek. OKyJbIKTarbl OEpUIreH TarchlpManap, CyperTep OanaHbIH
’KaHbIHA IYPBIC 9Cep €TETIHCH, OKYIIBIHBIH OKYFa, O1JIIMIe JIeTeH bIHTa — BIKbUIACHI,
KYINTapJbIFbl  001ybl Kepek». OKy wMaTepuasibiH OanajmapblH oijlay KaOiieri
KETEPJIIKTEN jKac EepeKUIeNIKTEPIH €CKEepe OTBIPBIN, YWBIMIACThIpCA FaHAa OHBIH
oilyilay KaOUIeTiHIH AaMyblHA MYMKIHIIK Tyaabl. COHIBIKTAH a2 MyFalliM Oajanapisl
YHEMI OWJIaHBIN OKyFa OarbITTaybl THIC, OYFaH OKY YPHAICIH Xyilen YHUbIMIACThIpy,
cabakTa Oajla JOTMKACBHIH QYPBIC JaMbITa aJaTblH MYMKIHJIKTEPJl MOJI MaijaiaHy
apKpUIBl KeTyre Oomaapl. [lypeic oitmaynbiH Qopmanapbl MEH 3aHAaphl Typaibl
FBIJIBIM JIOTHMKAChl JICTI, ajd OW KOPBITBIHABLIAPBIHBIH OOBEKTHB TiKipJjepre
HET13/ICJICTIH MPOIIEC] JIOTUKAJIBIK OWUJIay JeT aTalabl.

JlorukabIK OWIAyAbIH €pPEKIIeNiri — KOPBITBIHIBUIAPABIH KUCHIHABLIBIFBIH/IA,
OJIap/bIH IIBIHABIKKA cail kemyiHzae. Jlormkara TYCKeH KYOBUIBIC TYCIHIIpiien,
cebenTepi MeH cajjapiapbl KaTeCi3 aHBIKTAIaAbl. ¥FBIMIAPD  apachIHJAFbI
OaillaHpICTap MEH KAThIHACTAD JIOTHKAJBIK OIJIay KOJIBIMEH allbUiafbel. by
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OaillaHpICTap MEH KATBIHACTAPIBIH JYPBICTHIFBIH TEPICKE IIbIFapyFa OOJIMAaWTHIHBI
HiKIpJIep/ie KepceTuiel.

MaremaTuka TIOHIH OKYBITY TPOIIECIHIH HEri3ri Makcarbl - apHalbl
neJaroruKkajiblK 9MIICTEPMEH MaKcaThl JKyHenl Typle NaijanaHblll, OKYHIbUIAPAbIH
HIBIFAPMAIIIBUIBIK, OMJIaybIH, FHUIBIMHA KO3 Kapachl MEH O€JICEHUTITIH KabIITaCThIPY,
03 OeTiMEeH OUTIM aiy JaFAblUIapblH JaMBITY 0okl TaObuIaAbl. OKyIIBLIAPABIH €3
OeTIMEH KYMBICHIH KaJbINITACTBIPY OKYUIBIHBIH TOHTE JETeH KbI3BbIFYIIbUIBIFbIHAH
KOHE KaKeTTiIiriHeH Tyass [3:88].

AnapiMeH MaTeMaTuka cabarblHAa OKYIIBUIAPIBIH IIIBIFAPMAITBUIBIK OWBIH
KQJIBINTACTBIpyFa OarbIT OEpeTiH TaKBIPBINTApALl TaHAam amxy Kaxker. On yiiiH
aJIBIMEH OKYIIBIHBIH JCHTCHIH aHBIKTAIl, TAPBIH/IbI OKYIILIHBI 01Ty KepeK. JlapbIHbl
OKYIIIBIHBI OUTy YIIIH MBIHAJAPABl €CKEPYy KEePeK: OKYIIBIHBI 3€PTTEY, OKYIIBIHBI
KBI3BIKTHIPATBIH TAKBIPBITITAP, TOHTE JETeH KBI3BIFYMIBUIBIFBI. OCBl VI MOCENEHI
naijananplll, OKYyIIbUIApFAa aHKeTa CYpParblH KOWBIN, HOTHUKECIHIE JapbIHIbI
OKYIIIBIHBI aHBIKTAY KEepEK.

OKy TpolieCiHlIe OKYIIBIHBI 3€pTTEY OAICTEeMECIH KoJiaHraH Tuimai. byn
omictemMe OOWMBIHINIA OKYIIbUIApFa op TYpJl JACHreWjeri Ttamceipmanap Oepiiesni.
OKyIIBIHBIH, KaHJald TarchlpMa ajyblHa IIEK KenTipimMeiai. OKymbuiap e31HiH
TarChIpMaHbl ajy TMO3MUIMSCHIH TOMEHJETl CypaKTapra skayanm Oepy apKbUIbI
KepceTe/Il.

Cypak;: He cebenTeH oy TarchlpMaHbl TaHJ1aI anabIH?
- O31M1 cbiHAFbIM Kenl; - [Ton OoMbIHIIAa MyMKIHIIUTITIMIL OunriM kenail; - [lonre
JIeTeH KbI3BIFYIIBUILIK. - OChl FBUIBIM cajlachbiHa Kol OinriMm keneni. - Kenemekreri
OuTIM almybiMa OChI TIOH KaxeT. - [[oH OoiibIHIIA KETICTIKKE >KETETIHIME CEHEMIH.
- MonenuerTi, xaH AyHUecl 0all, KoraMFa nmaiansl aaam 00y.

Oxymipl MaTeMaTWKa TIOHIHEH MIBIFAPMAIIbUIBIFBIH  KAJIBINTACTRIPY  YIIH
MBIHAIal TajanTapabl OPbIHIAY KaXKeT:

- OKYJIBIKTaFbl MAaTEPHUAIIIBI OKY;

- TaKBIPBINITAFbl HET13T1 TYCIHIK ITeH 3aHIbUIBIKTEI MEHIEPY;

- O1p TaKbIphITl OOMBIHIIIA OasHIaMa kacay,

- 0aKpLIay KYMBICBIHA, CHIHAKKA, EMTUXAHFa KAKChl JalbIHIATY;

- TaHAM aJbIHFaH TaKbIPHITIKA 63 OCTIMEH 3ePTTCY KYPTi3y;

- TaKbIPBINTAFbl KYOBUIBICTAPBI TYCIHY;

- TaKBIPBIN OOMBIHIIA ecenTep Il Hemece nmpobiemanap sl merry [4:36].

OcpI opaiia OKYIIBIHBIH IIBIFAPMAIIIBUTBIK OWJIaybIH, FEUTBIMU KO3 Kapachkl MEH
OEJICeHILTITTH KaJbIITACThIPYyJa KOMEK 00JIaThIH MATEMATUKAJIBIK €CENTEPI1 KENTIPII
OTEHIK.

Ecen: ArailblHIbI yII KITIT Oa3apra TaybIKTap aibin keareH. Onapabiy Oipeyi
catyra 10 taysIk, ekiHmici 15 Taysik, an yuriHmici 26 tayslk okenreH. Onap Tycke
JICH1H ©3/IepiHIH TaybIKTapBIHBIH Oipa3blH Oipjieil OarameH caTkaH. bapiblK TaybIKTHI
CaTBII YJTEPMECITi3 AeTEeH KayinmeH, TYCTeH KeliH oiap OaraHbl ap3aH/IaThIN, KaJIFaH
TayBIKTapBIHBIH 0opiH Oipjaeit Oaramen caTkad. Onap/biH yIIeyi e yisepine Oipaeit
TaOBICTICH OpaJIFaH: aFralbIHIBIHBIH OpKaiichichl caynanan 3500 tedre tycipren. Onap
TayapblH TYCKE JICHIH )KOHE TYCTEH KeWiH KaHaai 0araMeH caTKaH?
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[emnryi: ArailbIHIBIHBIH OPKAUCHICHIHBIH TYCKE JIEH1H CaTKaH TAyBIKTAPBIH X, Y,
Z apkpUIbl Oenrieik. bynap Tycred keitid 10-x, /6-y, 26-z TaybiK caTkaH. TaybIKThIH
TYCKE JIeHiHT1 O0arachlH - M apKblIbl, TYCTEH KEHIHTICIH - N apKbUIbl OEITUICHIK.
TycinikTi 60Jy YIIIIH OCBI OEITUIEP/Il CATBICTBIPANBIK;

CatbutFaH TaybIKTap/bIH CaHbI baracsl
Tycke netiH ... X y 4 m
Tycrten keiin ... 10-x 16-y 26-2 n

ArallbIHABIHBIH O1PIHILICIHIH cayJaJaH TYCIPreH aKIIachl
m X + n (10-x); omaii 60nca, m X+ n(10- x)=3500;
eKiHIriciniki: my + n (16-y); omaii 6oca, my + n(16-y)=3500;
YIIIHIIICiHIKI; M Z + n (26- Z); omaii 6osica, M z + n(26- z)=3500.

Ocpsl y11I TEHAEYAl TYPJICHIIpEHiK:
(m- n) x + 10n=3500,
(m-n) y + 16n=3500,
(m- n) z + 26n=3500.
YuriHin TeHaeyaeH OipiHIm TEeHJEYAl, COHaH COH EKIHIN TEeHJEYl MIerepil,
pPETIMEH MbIHA TeHJICYJIEP/Il IIBIFAPbII adaMbl3:
(m-n)(z-x)+ 16n=0,
(m-n)(z-y) + 10n=0,
HEMece
(m-n)(x-z)=16n,
(m-n)(y - z)=10n.
Ocsl TeHaeynepaiH OIpIHIIICIH eKIHITICIHE O0IeMi3:
x—z 8 X—z _y—z
—— = — Hemece =

y—Z 5 8 5
X, Y, Z— OYyTiH caHjap OOJFaHIbIKTaH, X — Z, Y — Z ailbipManapblga OyTiH caHiap
oomaapl. COHIBIKTaH

TEHJIT OpPBIHJANYBI YIIIH X — Z allblpMachkl 8-Te, all Y — Z ailblpmachl 5-ke 0elliHyi
KaxxeT. Omai 6oJca,

X—z —Z
=22
8 5
Oynan
x = z + 8t,
y =z + 5t.

t canpl — Tek OYTiH FaHa eMeC, COHBIMEH Oipre OoH caH, cebebi X > Z (Oyaii
OonMaraHAa arallbIHABLUIAPABIH OIpiHIIICI caynalaH YUIHIICIHIKIHAEH akuia Tycipe
alMaraH Oosap efi).
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An x < 10 OGonraHABIKTaH,

z+ 8t <10

Z neH t OyTiH oHE OH caHaap OOJIFaH/Ia COHFBI TEHCI3IIK TeK Oip karmaiina, z=1
xkoHe t=1 6onranma Typa 60sabI.
byn monaepmi Xx=z+8t koHe Yy =z + 5t TeHaeyiHEe amapblll KOMBIII,
MBbIHANIAp/bl TabambI3: X = 9,y = 6.
Enp1 MpIHa TeHIEYIEp/al aIblIl

m X + n(10- x) =3500,

my +n(16-y) =3500,

mz + n(26- z) =3500
KOHE OJIapFa X, Y, Z- TiH TaObUIFaH MOHEP KOWCAK, TAYBIKTAPAbIH KaHIall OaraMeH
caTbhUIFaHbIH Olemi3 [5:102].

KopsiTa aiiTkanma, OKyIIbl OOMBIHIA IIBIFAPMAITBUTBEIKTEI JaMBITYIa Y3iKCI3
KYJIIIBIHBIC, OKYFa, OUTIM ayFa JereH YMTBUIBIC YIalbl OIIIeH, KYHHCH-KYHTe TaMH
Tycyl KaxkeT. CoHZla FaHa OKyIIbl OOMBIHAA O171IM HYPBI TaChII, ChIHBIIITAH-ChIHBINKA
KOIIKEH CalbIH OKYIIBIHBIH 1MIKI JTYHHECI, CBIPTKbI OpTaMeH OailJlaHbIChl JaMBII,
OKYIIIbI TYHUETAHBIMBI apTa TYCETIHI aHBIK.

3amaH TanaObiHa caii OuTIM Oepe OTBIPBIN, OKYIIbI OOWBIHAA TAHBIMJIBIK
KaOUIeTIH JaMbITy OYTIHT1 TaHAa YCTa3 YIIIH YJIKEH >XKayalnKepHIUIK iC OOJIBIM
tabputanel. byn Typansl Endacer H.O.Hazap6aes: «Faceipiap makcaTbl — KOFaMHBIH
HApBIKTHIK KapbIM-KAaThIHACKA KOIIY KEe31HJE CasCU-dPKOHOMHUKAJBIK >KOHE pPyXaHH
JarnapbiCTapAbl XKEHIN IIbIFa anarbiH, 13ruieHreH XXI fachlpAbl KYpYIIbI, iCKep,
eMipre MKEeMJICITEH, KaH-)KaKThl MOJICHHUETTI KEKE TYJIFaHbl KAJIBIITACTBIPY», —
JIeTeH TY)KBIPBIMJIAMACBIH/IA alllbIll KopceTkeH [1:52].

KoramMHbIH OCBLIHJIAaN JTapBIHIbI azamMmiapra JeTeH KaKETTUTITIH
KaHaraTTaHbIPy Taja0bl OLTIM Oepy JKYHECIHIH aliibiHa OalaHbIH KeKe KaOlaeTi MeH
QJIEYMETTIK OEJICEeHIUTITIHIH JaMyblHa OJI ally, IIbIFapMalIbUIbIK KaO1JIeTI 30p KeKe
TYJIFaHbl KQJIBINTACTBIPY MIHJETIH KOUBIN OTHIP. byn *kepneri MyramiMHIH MIHJAETI:
Op OKYIIBIHBIH OOMBIHAAFbI OCHIMIUIIKTI Aep Ke3iHe Kope OLIiM, OHbI 1aMbITY.

OKymbLIap IbIH MIBIFAPMAIIIBUIBIK KaOUIETIH JaMBITYIBIH ©3CKTLIIT TOMEHIS
KOPCETUIreH/IeH:

- ©3 OeTIMEH OKYFa, )KYMBICKA JIaFIbLIaHA/IbI.

- [lIprrapManbuIbIK 137/€HICKE KETEeIeH 1.

- O3 iciHe ereH ceHiM maiiia 0oJtaabl.

- Op Hopcere ChIH Ko30€H Kapayra YUpeHe/Il.

- CanpICTBIpYFa, KOPBITBIHIBI YKacayFa YUpEHE/I.
- [IsrFapMatbLIABIK OCICEHAUTIK apTabl.

byrinri kyni XXI racelpAbplH aKnapaTTaHFaH, jKaH-)KaKThl MOJICHHUETTI, 1CKep,
eMipre HUKeMJIeNTeH, Oocekere KaOUIeTTI JapbIHAbl IIOKIPT TopoOueney Oapiia
yCTa3/abIH MIHETI.
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TAJIAHTTBI J)KOHE JAPBIHJIbI OKYIIBLJIAPBIH ) KAHJIAHJIBIPY
YIITH )KXEKEJEHN OKBITY

Kaxumena C. A.
AkMoJ1a 00JIBICHI O11IM OacKapMachIHbIH KaHbIHIaFbl «KeKileTay Kaaachl, KOFaphbl
koutex» MKKK
Zhakisheva.simbat@mail.ru

Hapwiaasl Oananap xKanpait? Omnap optypii, Oip-OipiHe ykcamaiiabl. JlapbiHabl
Oasianbl OailkaMay MYMKIH €MeC, KONIIUIIKTIH OPTAaChIHa OJI ©31HIH 1C -9PEKETIMEH,
OeliMIUIIrIMEeH, KaOUIeTTUTIriMeH OipaeH ke3re Tycei. JlapbiHabl Oananapasl Kaiai
tanyra Oonanel? benrium 3eprreymi H.C. Jleiitec kaOuterti Oanamapiabiy 3
KaTErOpHUsACHIH aHbIKTaI Oep/ii.

BipiHiun kaTeropus — oil - epic Kabu1eTi epTe )acTaH OaliKaiFaH OKyIIbLIap.

Exinmi kareropust — xeke Oip 1C-opeKeT Typi MeH Oenrimi Oip MeKTenTeri
FBUTBIM TYPiHE KaO1JIETTUIINIMEH KO3Te TYCKEH OKYIIbLIap.

YuriHon KaTteropuss — JapbIHABUIBIK KYII — KaXBIPHIMEH €pEeKIIeIeHeTIH
OKYyIIIbLIAP.

Oi1 - epicTik KablJIeTIMEH epTe KaCTaH KO3Te TYCKEH OKYIIbUIApFa CEKTENTeT1
OKy Ke3iHAeTl KapKbIHABUILIK ToH. KeliOipeynepiHiH akpUI-OMbl TaOaHABI TYpIE
JaMUIIbl  Ja e3KaTapyiacTapblH Oachlll 03aabl.  OnapAblH  aKbUl - OWBIHBIH
KEMEHIepJIiri COHIa — onapasl Oailkamay MYMKiH emec. bama mapbIHIbUTBIFBIHBIH
OalikaJIMalThIH >KakTapbiga kesznecedi. Kelme TinTi OanlaHbIH €CeWreH IarbIHJIA
CUPEK KE3/IeCEeTIH KaOljaeTTepl KopiHic Taybll xkaTajsl. bana OolbiHAarsl Oenru 6ip
KaOUIETTIH >KapKbIH KOPIHICI OM - epic JEHTeHiHIH Kbl JaMybIMEH, FHUIBIMHBIH,
OHEepiH apHaiibl Oip cajllachlH OeimzenyiMeH cumartaiaabl. JlapblHIbl OanaHbIH
esremeniri Hepe? OKyIIbl MIKIPIHIH €peKIIeNiri MeH AepOecTIiriHAe, CYpakThl 9p
KBIPBIHAH KapacThIpybIHAA. bysl KabieTTep OKYIIBIHBIH >KOFaphl JCHICHIH KOPCETII
TYyp, Oipak Oys KaOiIeTTep/i MEKTENTe aMbITyFa >Kardail jkacaamaraH. bamaHbIH
TApBIHABUIBIFEIH OalikaraHaa He ictey Kepek? bana mapbIHIBUIBIFBIHBIH ©31HIIK
KBIPJIApBIH OUIre€H IMenaror OHbI OKBITY YPAICIHAE THIMII MaijajaHyblHa OO0JIajibl.
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Kazip fputbiMu omebueTrTepnie oJeMiae MapbhIHABI OaiajapiblH JHOTHOCTHKACKI
Typasibl TYpJl Mariymartap Oap. bama mapbIHABUIBIFBIHBIH HETI3r1 Oenriaepin
Y.b.)KekcenbaeBa o3 eHOCKTepiH i€ ObLIail KOPCETKEH:

- apHabl ICUXOMETPUSIIBIK TECT;

- Oana"bl 6aKbUIAYIBIH TYPJI1 TOCUIAEP] (OKY KoHE OKyJaH ThIC dpEKETTEPiH/IE,
3epTXaHaJbIK JKaraaiaapabl)

- apHaiibl OarapiiaMa asiCbIH/Ia ChIHAK Ca0aKTapbIH OTKI3Y;

- TIe1aror TaparblHAH OKYIIBIHBIH iC - 9PEKETI MEH MiHEe3 - KYJIKBIH SKCIIEPTTIK
Oaranay;

- 9p TYPJIl 3UATKEPIIK >KapbIcTap, Oaiikaynap, onuMnuaganap 1.0. eTKizy;

- OKYIIIBI ITBIFAPMACKHIHBIH TYBIHIBUIAPBIH SKCTIEPTTIK Oaranay;

- apHail ICUXOIUOTHOCTUKAIIBIK TPEHUHT.[1]

«/lapbIHabl KoHE TalaHTTHI Oananap AereHiMi3 KiM?» JlapbIHABUIBIK - JKEKe
TYJIFaHbIH ©T€ Kypaeli, Kemn achnekTull KbIpbl. COHIBIKTAH OJlapFa TOH OpTakK
KopceTkilmTepal Oenriiey MyMmKiH emec. O#tce 1ne, Y.b.KekcenbGaera o3
eHOCKTEepIHAEe JapbIHABUIBIKTBIH OipHelie KepceTkimTepin OepreH. Omap —
MICUXOMOTOPJIBIK, HHTEJUICKYTYalJIbIK, AaKaJEeMUSJIBIK, MIbIFAPMAIIbUIBIK >KOHE
QJICYMETTIK TapbIHIBUIBIK.

JlapbIHOBUTBIKTEI  @HBIKTAy — cayaJlHaMaslapbl — OanaiaHblH  KabiieTTepiHe
KacalfaH Y3aK yakKbIT OOHFbI OaKbUIaylapJblH HOTWXKECIH pacTail Tycy YIIiH,
COHJIali-aK KYIITI KQHE 9JICI3 NCTXOJOTHSUIBIK CalalapblH JQJIPEK aHBIKTay MEH
KOKETTI TCHXO-TICarOTUKAIBIK KOMEKTI YHMIAcThIpy YIIiH KaxkeT. [lcmxoemmey
cayamHaMmanapbl Oana OOWMBIHIAFbl KaWChIOIp OapbIHHBIH OalKallybl MEH e3repy
KO3FaJIBICTAPBIH 3€pJIeiey/I€ CENTITH TUTi3e/1. JJapbIHABUIBIK TAOUFATHIHBIH FHUIBIMUA
TYKBIPBIMIAMAJIAPBIHBIH, 1IIIHIET €H MaHbI3IbICH TUHAMHUKAIBIK TY)KBIPBIM OOJIBII
tabbutagpl. On KaOu1eTTi Oamanap JUArHOCTUKACHl Typasibl KaJbITACKAH, SFHU
JapbIHBI Oanmanapsl «OIPCOTTIK» IPIKTEY CATHICBIHAH OJIAPJIbI KETUINIPY MEH OKBITY
KYMBICTAPbIH YUBIMIIACTHIPYABIH EPEKIICITIKTEPIH €CKEpe OTBIPHIN, Y3aK Mep3iM/Ii
JMOTHOCTHKAJIAY CaThIChIHA JEWIHT1 Ke3eH Typasibl Oip >KaKThl MIKipal TyOereini
esreprenl. JlapblHael Oanamap JAMArHOCTUKACHIH YHBIMAACTHIPYIBIH MAaHBI3IbI
IApTTAPBIHBIH  Oipl - TEOPUSIIBIK, YHBIMAACTBHIPYIIBUIBIK JKOHE OJICTEMEIK
JICHTeIIepIeH TypaThlH JUArHOCTUKA MOJIEIH IIbIFapy OoJbinm TaObutanbl. [lemex,
TapbIHABl Oallajmapabpl aHbIKTay — apHaibl OargapiamMa MeH OUTIKTI MaMaHIapIbIH
KATBICYBIH KKET eTETIH OTe KYPACN Mocelie KoHE MapbhIHAbI OamamapMeH JKYMBIC
icTeyneri KaxeTTl Ke3eH Ooibll TaObutabl. OKYWIBIHBIH JaMybl MEH TOpOUEIIK
JIEHIel1H AUOTHOCTUKAJIAYIbIH OapJIbIK TYpJiepl CUSKTHI Oajia JapbIHbIH aHBIKTayza
O0ajla OKWTHIH CBHIHBINTBIH CHIHBIT JKETEKIIICIMEH J>KOHE IICHXOJIOTTICH aTa-aHa
MIKIPJIEPIH €CKEPIN, MYMKIH/IITIHIIIE ITe1arOrMKaIbIK KEHECTEp *KYPri3reH IYyphiC.

Jlapvinovt 6ananvl anvikmayza Kaxcem aoicmep.

JlapbIHOBUTBIKTEI  AHBIKTAY OMicTeMeliepl OallaHbIH KaOlleTTepiHe jKacayiFaH
y3aK yaKbIT OOMFbI OaKbUIAYJIap IbIH HOTHXKECIH pacTai TYCy YIIiH, COHJal-aK KYIITi
KOHE OJICI3 TICUXOJOTHSIJIBIK CarnaylapblH JIOTIPEK AHBIKTAYyMEH KaXeTTl IICHXO-
MEJarOTUKabIK KOMEKTI YHBIMAACTBIpY YIIH KaxkeT. JlapbiHael OanaHbIH
MICUXUKACHIH aHBIKTAY/1a KEH ayKbIMJIbI TYPJIi 9JIICTEP KOJIaHbLIA b
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- apHaibl ICUXOJIOTUSIIBIK CYpaKHaMa, diICTeMeNIED;

- OaJlaHBIH 1C- OpPEKeTIH MyFaliMJep, aTa-aHajap, NCUXO0JIOrTap TapanblHaH
IKCIEPTTI Oaranay;

- Oananap/plH MIBIFAPMAIIBUIBIK dKYMBICHIHBIH HAKThl HOTHIKENEPIH MaMaHJap
TapanblHaH caparnTay;

- TYpJi TaHBIMJBIK Opl MOHJIK OJUMIUajanap, KoHdepeHuusIap, CIOpT
KapbICTapblH,  IIbIFApMAIbUIBIK ~ Oalikaynap,  decTtuBanbpaap  koHe  T.0,
YUBIMIACTBIPY;

- Oenrini JapblH TYpiH Taingay MiHAETTepiHe OalIaHbICTBI TYPJL SIICTepal
naianana OTHIPHII, IICHXOAMOTHOCTHKAJIBIK 3€PTTEY KYPri3y.

bipiami Gemimae, TaHBIMABIK TIPOIECTEPre OalIaHBICTHI QaiCTEMENepi
KoJimauaeiM. Onap:

- JIXOHC KpeaTWBTUTIK cayalHaMachl. MyHIa OalaHBbIH NIBIFAPMAaIIbLIBIK
oifyiay IeHreiiH 3epTTey KapacThIpbUIFaH;

- Oitniayibl aHBIKTayFa apHAJIFaH JIICTEME;

- Kepy apkpbuibl ecte cakray;

- Ecty apkbuibl ecte cakray;

- «OnepaTUBTI €c» 9IiICTEMECT;

- 3eifiHl aHbIKTayFa apHaIFaH « MIOHCTEHOEPT» 9JIICTEMECH;

- «BepOanbabl Kusin» 9icTeMect,

- MyfanmiMaep MEH aTa-aHara apHAJIFaH JapPBIHIBUIBIK JHATHOCTUKACHIHBIH
dIicTeMeEcCI;

- Myrammaepre apHainrad «Oi-epiCTiK HOPTPET» ICTEMECI;

bepinren omicreMe MyFaliMaep MEH aTa - aHajapra apHaWbl JapBIHIBLIIBIK
JTMATHOCTUKACBHIHBIH 0acka omicTeMenepi CHSKTHI KJIACCHKANBIK TCUXOIUArHOCTHKA
oJliCTEMEJNIEpIH  KOJJaHy  MYMKIHIITIH  JKOKKa  IIbIFapMaljbl,  KEpICiHIIIE,
MICUXOAUATHOCTUKAJIBIK 9JiCTeMeNiep KEIIeHIHIH HETi3rl Kypamjaac OeJri peTiHjae
KapacThIpbLUIA/IbI.

- [Icuxonmornen MyraniMre apHanran « OKyIIIbl cUTaTTamMachi».[2: 7-9]
JapbIHABLIBIKTHI AaHBIKTAYFAa KOMEKTECETiH dj1icTemMesiep
1. Untemnexkryannbik (I1.KerTemr omictemect)
AxanemusuiblK  (A.'OJIMINTOKTBIH TaHBIMIBIK KbI3BIFYIIBUIBIKTAP/IbI AHBIKTAY
omicTemeci)
[ erapmaibuibik oitnay (I AlizeHk oaici)
Kapbim-katbeiHac sxoHe nuaepiik napexeci (CouuoMeTpust 9ic)
Kepkemairi (apicTeme KypJeil YKCaCThIKTap)
Ilcuxomoropuka (E.ToppeHnc amicTemeci)
OxyuibiHbIH TIoHTe Kaounertiri (P. AmTxayap amicremeci)
JapbiHabl OKYIIbUIAPABIH TAHBIMABIK KaOUIeTiHiH JaMyblHa OaKbLIay
OarpITTaphI
»  OKyIIBIHBIH 631HE JETeH CEHIMIUIITIH OpHATYbIHA XKaFIail TYFbI3Y
* MyFaaiM MEH OKYIIBIHBIH BIHTHBIMAKTACTHIFbI
» bacranksl Ke3eHe Oarachl3 OaKbUIaYIbl KOJAHY
»  OKyHIBIHBI MaJIaKTay, Maparnarray

N

No ko
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»  OkymibiFa aep Ke3iHnae 0aKpuIay KYpri3y/IiH JOTUKAIBIK TYCIHIKTeMeC]
Cabak ycTiHJe maFrblH TOI 9JIICIH KOJIJIaHy,T. 0.
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2. «bacrayplnr MEKTeN OKYIIBUIAPBIHBIH (QYHKIIUOHAIIBIK CayaTThUIBIFBIH
KaJIBIITACTBIPY dJIiCTEMECI» - 9IiCTeMEITIK Kypall, bl. AlTbIHCapUH aThIHAAFBI ¥ ITTHIK
ounM akagemusicel, ActaHa-2013x.

CBI3BIKThI EMEC AJITEBPAJIBIK TEHJEYJIEP )KYWUEJEPIH
YIIBYPBIHITBIH JIEMEHTTEPI APACBIHAAT'BI MATPUKAJIBIK
KATBIHACTAPAbI HAUJAJIAHBIII IHEITY

3nyanmuesa A.b., 3nyanues P.K.
Kexkmieray k., Ne19 oprta mekre0i,
K .Mycun atsinarsl Kekiieray skorapbl Ka3ak MeJarorukKaiblK KOJUIeIK]

Canpmap emec TeHEyIep KyhelepiHiH MemiMAEpiH 131y O0apbhIChIHAA, OJapabl
MEWJIIHIIE KapanaibiM (CTaHIAapT) TYPre KeNTIpy >KOJIbIH/a alHBIMAJIbIHbI ayBICTHIPY,
TeHOe-TeH TYpPJICHIIPY AKOHE T.0. opTYpIIi JOCTYpJI oxicrepal
MaiilalaHaThIHBIFBIMBI3  OenTinl. JlereHMeH, KemIUIiK jKaraaiiiapja TeHAeyJiep
KYHeNepiH JOCTYpil oJICTEpMEH eIy MPoIeci ThIM CO3bUIBIN KeTedl, TINTI Keiae
OCBHIHJAW ofICTep/ll TaWjganaHy HOTWIKECIHIE aJblHFaH TeHAeysepiMiz 0apibdip
KYpAeal KyHIHIE Kalblll KOSIbI, SFHHA JOCTYPJl OmICTEpiMi3 ©JepiHIH THIMII
HOTHXeJepiH OepMeit skatanbl. ATall ailTKaHa, CTaHIapT eMec TeHIeYyep Kyhemnepi
KarJdalbIHAA YTBIMIBI J1a MaKcaTKa Te3 JKETKI3ETIiH AOCTYPJl OIICTEpPIl op KOJIBI
TaybIll KepceTe 01Ty oHail mapya emec /1, 856./.

ConppiKkTaH KeuOlp >Kargaliapibl CTaHAAPT e€Mec TeHJACYJep >KyHelepiH
JOCTYPJIL SICTEp apKbUIbI MICHITYAIH OPHBIHA JSCTYPJIl eMec SJIICTI Naianay THiMl.
Atan ailTKaHza, TEHIEyJiep >KyHelepiH YIIOYPBHIITHIH 3JEMEHTTEP] apachIHIAFbI
METPHUKAIIBIK KaTbIHACTAP IbI (xocuHyCcTap TEOPEeMacCHI, YIIOYPBITITHIH
OMCCEeKTpHUCATAPBIHBIH, MEIMAHAIAPBIHBIH Y3BIHIABIKTAPBIH ecenTey (GopMymamapsl
KOHE T.C.C.) TMaiJlajJaHblll TEOMETPUSIIBIK TUINE ayJapFaH COH  aJIbIHFaH
FCOMETPUSIIBIK IApPTThl 0acka TocUIMEH Iemnry kepek. HoTwxkecinme OepiireH
TEHJIEyJIep JKYHeciHe KaparaHaa MEWJIHINE KapamaibiM *KoHE OFaH MOHJEC TEHICY
KEJIIII IIBIFaIbL.

Makananel  kedOip  anreOpanblK  TEHACYJEp KYWECIH  YIIOYPBIIITHIH
AIIEMEHTTEP1 apaChIHIaFbl METPUKAJIBIK KAThIHACTAP/IbI TTalJATaHBII STy >KOJIaPhI
KapacTeipbutFad. COHIBIKTAH coJl (hopMysianapra TOKTaIa KETeliK:

1) Kocunycrap Teopemacsl

c® =a® +b? —2abcosy
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MyHparel @, b oHe C — ymOyphIITEIH KaObIpFaiapbl, al  » - @ KoHe D
KaObIpFalapbIHbIH apachIHIAFbl OYPHIIII.

2)  YwOypeImTapslH OHCCEKTPUCAIAPBIHBIH ~ Y3BIHIBIKTAPBIH  €CENTEY
hopmynamapsl

2bccosa
| 2 | _\/bc€+b+c}+c—a:
B ’ B b+c

a

a b+c

MYHJIaFbI @, D yoHe C — YIIOYPBIIITHIH KaObIpraaapsl, aj Ia - a KaObIprachlHa
KYPri3iareH OMCCEKTPUCACHIHBIH Y3bIHIBIFBI.

3) YmOypsimtapabiy MeuaHanapbIHbIH Y3bIHABIKTAPbIH

m, = %\/sz +2¢° -a’

(dopmynacsiMEeH TaOy bl THIMA1 KOJIJIAHY.
MyHnpars @, b sxoHe C — yIIOYphITITEIH KaObIpFamapel, aln m, - & KaObIpFrachlHa

KYPri3UIreH MeMaHAHbIH Y3bIH/IBIFHI.

4) IenGepre 1ITe  ChI3BUIFAH  TOPTOYPBHIITHIH  Kapama-Kapchl
OYpBIITAPBIHBIH KOCHIHABICHI 180%Kka TeH GONATHIHABIFBIH JKOHE Kapama-Kapchbl
KaObIpraapbl V3BIHBIKTAPbIHBIH KOOCHUTIH/TUIEPIHIH KOCBHIHBICHI

JTMOTOHAJIIAPBIHBIH KOOCUTIHAICIHE TeH OO0JIaThIHBI KOJIaHBLIAIbI.

XKa3purybl BIKIIAMJIBI OOJIBIN, TYCIHYT€ XEHIJT OOJybl VIIIH YIIOYPBIIITHIH
KaObIpFajapblH YIII OENTICI3/l YII TEHAEYJep KYNECIHIH MMMl PETIHAE albIHAIbI.

Avinbivansl  Oenrici3 mamanapasl ABC  ymOypeibiaeiH A, B xone C
OypbIIITapbIlHA KApChl JKaTKaH KaObIprajlapbl COWKeCiHIIEe a8, D JoHe C apKbLIbI
OelnrijaeHenl.

1-muvican Tenueynep KyHeciH MIEHIHAED.

16 + a? =262+02:
16+b* =26€*+c*
a’+b?*=c’+ab

Il ewyi: bepinren xKyieHi TypJICHIIpEMI3.
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J2b? +2¢% —a?
2b? +2c?-a%*=16 S5 2 —
2a%+2¢* —b% =16 , 2a’+2c-b" _,

2
2 2 0 _ .2
a®+b”—-2abcos60” =c a2 +b? — 2abcos60’ = c?

=2

Erep xaObipranapsr a, b sxoHe C 6onatbiH ABC yIIOYpHIIIBIH KapacThIpcak, OHIa
a, b xoHe C KaObIprajmapelHBIH MOHJAEPI TEHJACYJEP XYWECIHIH miemimMi OOk
TaOBIIIAIbI.
CoHFBl INBIKKAH JKYieleH YIOypBINTHIH MeauaHamapsl M, =M =2, a=Db
CKEeHI IIbIFaabpl. AJl, KOCHHYCTap TeopeMachl OOMbIHIIA @ >KoHE b KaObIpramapbIHbIH
apacheIHIaFbl  OYPBIII 600-I<a TeH OOJIbIN, 137eJIHIeH ImamMajiap TEeH KaObIprabl
YIIOYPBIIITHIH KaObIpralapblH CHIIATTANTHIHBI Oaiikananbl. SIrau, a=b=C GoiraHbl.
Omnpa 6epinreH xxymeneri 1-TeHaeyieH

L 4
- /3

Tenneynep >kyHeciH a-HbIH TaObUIFAH €Ki MOHIHJIC KaHAFaTTaH IbIPabl.

2a*+2a’—a’ =16, a

CoHbIMEH,
4
a=b=c=+—+
/3
4 4 4
Kayaonl: (+—=; +—, £+—
y bl ( \/§ \/§ \/5)

2-moican TeHumeynep KyWeciH meniHaep.
a®+c?*=b*+ac
a® +b® =c?
2a®* —100 = c? — 2b?

Il ewyi: bepinren xyiieni Typiesaipemis (1-cyper).

60 <
0 2
. c a® +c? —2accos60? =b?
2 a’ +b® —2abcos90° =c?
2a® + 2b® —c® =100
c A

1-cypet
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AvtHpIManbIapel @, D skoHe C OomaThlH TeHAEyJep KyHeciHiH TyOipiepin
YIIOYPHIITHIH KaObIprajapbl peTiHAE ajicak, OHJa OJlap TIK OYPBINITHl YIIOYPHIII
Oepetinl Oaiikamanel. CoHFBI OKyMemeri 1 >koHe2-TeHjEYJepAe KOCHHYCTap
TeopeMachl  OpBIHZAIBII — Typ, MyHmarei ~C = 90°, ~B = 60° xoue

—~A = 30° Gonransl. XKyiieneri 3-TeHiey MeanaHaHbIH (HOpMyIachlH Oepil Typ.
C
ConpiMeH, M, = 5 xxope A = E =M, =5 GonareHbH OHAl Oaiikayra

Ooabl.

Jlemek, a=5,c=10,b=+/c? —a?® =/75=5/3 6GonammL.

Tenneynep exiHmI gopexeni TeHaeyaep OOMFaHIbIKTaH, TYOIPACH IMIBIKKAH MOHIED —
OH JKOHE Tepic TaHOATaphIMEH aJTLIHAIBI.

Sran a==5Db= i5\/§, c ==+10

Kayaowr: (= 5; + 5+/3; +10)

3-moican Tewpneynep KyHeciH MICHIIHJEP.
ac bc 3

a+c b+c 2
a’+b’>=c?+ab

Hlewyi: bepinreH xKyileH1 TYpIASHAIPEMIS.

2ac-co0s30°  2bc-cos30° 3

==.2¢c0s30°
a+c b+c 2
L - 2ac - cos30° | _ 2bc-cos30°
b a+c b+c

aen ajncak, ouna l, lp-kabwipranapsr a, b xoHe C 6osFaH YIIOYPBIITHIH A jKOHE
B Tebenepinae mIBIKKAaH OHCCEKTPHUCAIAPBIHBIH Y3BIHIBIKTAPBIH O€pesl >KOHE
Z/A=,B=60" Oomamel. Xyienmeri 2-tenaeyaeH a’+b”*—2abcos60°=c® OOJbIImI,
KOCHHYCTap Teopemachl OoiibiHma ~C=60° Oomaapl. bymapaan AABC-TeH
KaObIpFraibl YIIOYPHIIT O0JIbIN, a=h =C €KeH1 IIbIFaIbI.

2
Omnpa xyieneri 1-TeHueyneH :— = E a=3 b=3 c=3.

Kayaonr: (3; 3; 3)
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a’+c? =b’+ac2
4-mpican TeHneynep xyiecin memrigaep {a’+b? =c?+ab+/3

b2 +c2=a?+bcy2-+/3

Hlewyi: bepinren xxyheHi TYpJIeHAIpeMi3.

a’® +c® —2accos45s’ % =b?
f a® +c?—2accos45’ = b?
a’ +b? —2ab+/3- c0s30" _ c? a® +b? —2abcos30° = c?
J3
b% + ¢? — 2bccosl05° = a?
\/_ 0
b? +c? —2bcy2—+/3 00105 _ a’
2-/3

Tenaeynep xxyitecinin TyOipiepi 00NaThiH @, b koHE C CaHIAPbIH YIIOYPHIIITHIH
KaObIpFajapbl peTiH/Ie ajcak, KOCUHYCTap TeopeMachl OOMbIHIIIA
ZB=145°, £C=30°, ZA=105"

2-cyperteH: AD | BC-HbI kyprizin, AABC-nan AD = g ce6eb1 011 TIK OYPHIIITHI
yioypsIThiH 30° OYPBIIIKA KApChl )KaTKaH KaOBIPFACHI.

ZADB =90°, /DBA =45°, /BAD =45° Gounblli, AD = DB =g 0oJaIbI.

2
Tik OypsImTel AADB-HaH: AB = % _b ¢ O0bII,

J2

2
AADC-HaH: CD = ,|b’ _bZ = % 0oJ1aabl.

-
Conga BC=CD+DB =%(/§+1/= a.

a, b *xoHe C-HbIH TaObUTFaH MGHI[epiH ncyﬁez[eri l-TeHaeyre KosIMbI3.

(g(/g+1j+(£) =b*+ b(/§+1 —

N
, 3+ V3 , 3+ V3
b?. = b?.
2 2
COHFBI IIBIKKAH TeHOE-TEHIIKTEH b € € oo;+c0 60JIFaH GapibIK caHaap yILIiH
o . b ~ b
OPbIH/IANATHIHILIKTAH, TEHAEYIEP HKYHECIHIH memimi a = 2 (3 +1, b, c= N

0oJ1ai6l. MyHIAFBl b € € oo;+o0

Kayaobr: (g(/ngl;b? b MYHJIArbl b € € oo+

%)

OKymibIIapaplH CTaHAAPT eMec TEeHACYJEp KYHEeCiH TeK KaHa IOCTYpIll oJicTep
apKBUIBI IIENTyTe YUPETYMEH MIEKTETy, OJIAPJbIH MATEMATHKAIBIK OUJIAPBIH JaMbITa
anMaiipl. OKyImIbUIapIbIH TEHISYJIEP JKYHETIepiH TOCTYPIl eMeC dJICTep apKbLIbl
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menryre 0ayiy, oJlapAblH OUTIM JIEHTeHiH KOFapbUIATyIbIH, TTOHT€KbI3bIFYIIBUTHIFBIH
apTTHIPYIBIH KYpajbl, COHIAH-aK OJIapAblH MaTeMAaTHKAIBIK YFBIMAAP KOHE OJIap IbIH
apa OailJIaHBICTAPhl JKOHIHJET] TYCIHIKTEPIH KaJbINTACTHIPYIbIH Oip KOJIBI OOJIBII
TaOBUIAIbI.

ogaeduerrTep:

1. Kapabae A.K. Oxymibuiap/ eIy MibIFapManibUIbIK KaO1JIETIH JaMBITyFa bIKIIa
KacaWThIH cTaHapT eMec ecentep. XKeskasran, 2002, 20006.

CUCTEMHO-JIEATEJBHOCTHBIN MOJAXO0/ B OFYYEHUN
MATEMATHUKE

Kapsimcakoa A.K., Kyrreikoxkaesa I11.H.
Koxkmerayckuil rocygapcTBeHHbI yHUBepcHuTeT UM. 11, Yanuxanosa, r.Kokmeray
karymsakova-anara@mail.ru

CerojHs 1IKoJia JUHAMUYHO MEHSET CBOM OOJIMK. DTO CBSI3aHO, MPEXKIIE BCETO,
C CEpbE3HBIMH NEpEMEHAMH B Ka3aXCTAHCKOM 00pa30BaHUM.

[lepen yuurensimu BcraroT npobiemsl: «Kak yunTs B Bek HHPOpMaTH3ALUU?»,
«Kak noBBICHTH KayeCTBO, KaK 3HAHMS, IOJYYCHHBIC HA YPOKaX, IIOMOTYT YYEHUKY
CTaTh KOHKYPEHTOCIIOCOOHOM JINYHOCTBIO?).
OoOHoBneHne conepkaHusi oOpasoBaHusi B PecnyOnmke Kazaxctan craBuUT nepen
co0OM IIaBHYIO LI€J1b: COBEPIICHCTBOBAHUE I1E€JarOrMYECKOI0 MacTEpCTBA yUUTENEH
B KOHTEKCTE OOHOBJICHMS OOpa30BaTEIbHOW MPOrpaMMbl U BHEIPEHUE CUCTEMBI
KPUTEPUAIBHOTO OLICHUBAHUS. [ 1]

B cBsA3M ¢ BapHaTHBHOCTBIO 00PA30BATEIBHBIX CUCTEM OCTPO BCTalla Mpodiaema
COIVIACOBAaHUS TEXHOJOTMU M YYEOHOIrO COAEpXkKaHMs IIPU NEPEXole OT OAHOM
0o0pa3oBaTeNbHON MPOrpaMMbl K JIPYroil Kak 1Mo BEPTUKAIIU, TaK U MO TOPU3OHTAIIH.
BoccranoBnenne enmHCTBa 00pa30BaTENbHOIO IMPOCTPAHCTBA, PEATUIYIOIIETO
HOBYIO, JEATEIBHOCTHYIO MAapagurMy, SBISIETCS B HACTOAILIEE BpPEMsl OJHOM U3
NPUOPUTETHBIX LENed pa3BUTUS CUCTEeMbl OOpa3oBaHMs Ha  OMMKalIIyIo
IIEPCIEKTUBY.

OOwmuM NOHATHEM I BCEX HMMEIOIIMXCS TEOpPHIl pa3BHBAIOIIETO OOYYEHUs
ABJIIETCS TIOHATUE JAEATEIbHOCTU. JleaTeIbHOCTHBIE CIOCOOHOCTH (POPMUPYIOTCS Y
peOEHKa HIIb TOTJa, KOra OH HE NTACCUBHO yCBaMBAeT HOBOE 3HAHME, A BKIIIOUEH B
CaMOCTOSITENIbHYI0 Y4EOHO-TIO3HABATENbHYIO 1€ATEIbHOCTb.

3Hauut, Uit (GOPMHUPOBAHUSA Y Yy4alllerocs AESTENIbHOCTHBIX CIOCOOHOCTEN
HEOOXOJAMMO TOCTOSSHHO TPEHHPOBATh €ro B BBHINOJHEHUU PAa3jIMYHbIX BHUJIOB
nesiTenbHOCTU. Mnes mpocrtas: B yHUBEPCYME IESATEIbHOCTH BBIICIUTH TE€ BUIBI
NEeSATENBbHOCTH, KOTOPBIMU JIOJDKEH OBJAJETh Y4YalluiCs, M MOCTPOUTH TaKYyIO
CTPYKTYpPY YpOKa W JUAAKTUYECKHE YCJIOBHMSI €ro OpraHu3aluu, KOoTopas Obl
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CUCTEMHO TpPEHHpPOBaja CIOCOOHOCTHM JETe K OCYLIECTBIEHUIO 3THUX BHJIOB
NEATEIIBHOCTH.

TexHonoruss JneATEILHOCTHOIO TMOAXOJAa BKIIOYAET B ce0s  CIEAYIOIIYIO
MOCJIEN0BATENBHOCTD ACATEIbHOCTHBIX IIArOB:

1. CamooripeseneHue K 1eaTeIbHOCTH (OpT. MOMEHT).

Ha manHoM sTame opraHu3yercsi MOJIOKHUTEIBHOE CaMOOIPEACICHUE YUEHUKA
KJIEATEITLHOCTH Ha YPOKE, a MMEHHO: 1) co37aroTcs YCJIOBHS IS BOSHHUKHOBEHUS
BHYTPEHHEI MOTPEOHOCTH BKJIIOYEHUS B JEATEIBHOCTH (X04y); 2)BbLAEIAETCA
coziepkaTeNbHas 001acTh (MOTY).

1. AxTyanu3zanus 3HaHUN U PUKCAIUA3ATPYIHEHHS B IEATEIHLHOCTH.

JIaHHBIM >Tanm OpeAnoaaraeT, BO-TIEPBBIX, MOATOTOBKY MBbIIUICHUA JNETEH K
MPOEKTUPOBOYHON JIEATEIIbHOCTH )aKTyaIu3alMil0 3HAHUN, YMEHUM U HaBBIKOB,
NOCTAaTOYHBIX JJIA TOCTPOCHHS HOBOIO CIOco0a JIEWCTBHM;  2)TPEHUPOBKY
COOTBETCTBYIOIIMX MBICIUTEIBHBIX omnepanuii. B 3aBepuieHue stama co3maércs
3aTpyJHEHUE B MHAMBHUYAJbHON NEATENbHOCTH YYallUXCs, KOTOpoe (UKCHpYyeTcs
UMH CAMHUMH.

3. [locTtanoBka y4ueOHOM 3a1aun.

Ha naHHOM »3Tame ydwamuecss COOTHOCSAT CBOM JACHCTBUS C HCIIOJBb3YyEMBIM
CHIoc000M JEeMCTBUIM (aIrOPUTMOM, MOHSATUEM U T.J.), U Ha 3TOM OCHOBE BBLACIAIOT U
(GUKCUPYIOT BO BHEIIHEH peyd MPUYMHY 3aTPyJHEHUS. YUUTENIb OpPraHU3yeT
KOMMYHUKATUBHYIO JI€ATEIbHOCTh YYEHUKOB IO HKCCIICJOBAaHUIO BO3HUKIIEH
MpoOJEeMHON cuTyanuu B (OpMe 3BpPUCTHUECKOW Oecelbl. 3aBEpIICHHUE H3Tara
CBSA3aHO C MOCTAHOBKOM 1ENH U (POPMYTMPOBKOH (MIJIM YTOUHEHHUEM) TEMBI YPOKa.

4.IlocTpoeHre MpOEKTa BBIXOJA W3 3aTPYAHEHUS JETbMHU (OTKPBITUE HOBOIO
3HaHus). Ha ganHHOM 3Tane npenmnonaraercs BbIOOp yHalIMMUCS METOAA pa3pelieHUs
MpoOJEMHON CUTyalluu, U HA OCHOBE BHIOPAHHOTO METO/Ia BBIIBH)KEHHE U MPOBEPKA
VMMH THUIIOTE3.

Yuutens opraHusyeT KOJJICKTUBHYIO AESITEIBbHOCTh JeTe B (popME MO3TOBOTO
mTypmMa (TTOABOISAIIMI TUAJIOT, MO0y a0 auaor 1 T.1.). Ilociae moctpoeHus u
o00ocHOBaHUsI HOBOTO crioco0a nerictBuii. HoBbI crioco0 neicTBuii pukcupyercst B
peur U 3HAKOBO B COOTBETCTBHM C (hOPMYJIMPOBKAMHU, MPUHATHIMHU B KyJIbType. B
3aBeplICHHE YCTaHABIMBAETCS, UTO yueOHas 3ajjaua pa3pelieHa.

5. IlepBuuHOE 3aKpeIICHUE BO BHELIHEW pEUH.

VYyammecs B popMe KOMMYHMKATHBHOIO B3aUMOJEUCTBHUS PELIAIOT TUIIOBBIE
3a/laHdsl Ha HOBBIA CHOCOO JEHCTBHI C MPOrOBAPMBAHMEM YCTAHOBIEHHOIO
aNrOpUTMA BO BHEUIHEN PEYM.

6. CamocTosiTenbHast paboTa ¢ CaMOIIPOBEPKOM O ATAJIOHY.

[Ipu mnpoBeneHUM [OaHHOTO JTama WCMOJIb3YyeTCs HMHAMBUAYaldbHas (dopma
paboThI: y4yalIuecss CaMOCTOSITENIbHO BBITIOJHSAIOT 33JaHUsl HA MPUMEHEHUE HOBOTO
crocoba IeWCTBUM, OCYIIECTBIISIOT HMX CaMOIIPOBEPKY, IOIIArOBO CpaBHHUBAs C
00pasIom, ¥ caMu OIICHUBAIOT €.

DOMOLMOHaIbHAs HAMPAaBICHHOCTh 3Tallda COCTOUT B OPraHU3alUy CHUTYallHH
ycrexa, ClocoOCTBYIOIIEH BKIIOUEHUIO YYalllUXCs B MMO3HABATENIBbHYIO JAJIbHEHIITYIO
NEeSATENbHOCTb.
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7.BKIIIOYeHUE B CUCTEMY 3HAHUU U IIOBTOPEHHUE.

Ha nanHOM »3Tarie HOBO€ 3HAaHUE BKJIIOYAeTCs B cucTteMy 3HaHuil. [lpu
HEOOXOJMMOCTH  BBITIOJIHSIIOTCS  3a/IaHMsl Ha TPEHHPOBKY paHee HW3YYEHHBIX
QITOPUTMOB U MOATOTOBKY BBEJICHUS HOBOTO 3HAHUSI HA MOCIEAYIOIUX YPOKaX.

8.Pedexcus nesteapHOCTH (MTOT YpPOKa).

Ha npanHoM »sTame opraHu3yeTrcsi CaMmOOIEHKayYeHUKaMH JCsTEIbHOCTH Ha
ypoke. B 3aBepuieHue (pukcupyercs CTENeHb COOTBETCTBUS MOCTABJICHHOW IIEJIUU
PE3yNbTATOB JIEATEIbHOCTH, 1 HAMEUYAIOTCS LIEJIN MTOCIEAYIOMEN AeSITENbHOCTH.

Pa3paGoTanHyr0 MOCIENOBATENBHOCTh JEATEIBHOCTHBIX IIArOB HA3bIBAIOT
TEXHOJIOTHEN JIeATETbHOCTHOTO MOAX0/A.

HNHTerpaTuBHBIM ~ XapakTep  TEXHOJIOTMM  JIESITEIBHOCTHOTO  MOAXOAA
00OCHOBBIBAETCSl peau3alieil B Hell Kak TPaJUUUMOHHOIO MOAX0Ja K OOYYEHUIO
(arambr 1,2,5-8), Tak ¥ BBEIEHUWEM B NMPAKTHKY paOOThl y4yHUTENEHd HAEH M3 HOBBIX
KOHIIeNIIMA  pa3BuBatoniero ooOpasoBanus JI. I'. Tlerepcon (stambr 1-8)
[1.A.I'anbnepuna (3tansl 3-7), JI.B.3ankoBa (3aBepuienue stana 2), B.B.JlaBbiiosa
(orambr  3,4,6,8) u gp. Takum oOpa3om, mnpenjgaraeMas TEXHOJIOTHS MOMKET
WCIIOJIB30BAaTbC BKA4YE€CTBE CHHTE3UPYIOIIETO IPEAUKATa, IPEIOCTABISAIOLIEIO
YUHTEII0 METOJ IMOArOTOBKM M IPOBEACHUS YPOKOB B COOTBETCTBUH C HOBBIMH
HeJasiMU  00pa3oBaHUs, a yIOpaBjiCHIIAM — Ty KpUTepUaibHyl0 0asy, KoTopas
o0ecnednT oleHKY 3(P(HEKTUBHOCTH I€ATEIbHOCTH YUUTENS B HOBBIX YCIOBUSX. [2]

Cucrema JMIAaKTUYECKUX MPHUHIMIOB, OOECHEYMBAIOIIMX  PeaIU3alHuio
pa3pabOTaHHOW TEXHOJIOTUM OOyYeHUs, ObUIM YCTAHOBJICHBI HA OCHOBE BBIJICICHUS
YCIIOBHM BOCIPOU3BOJIUMOCTH aKTa ACSATENBHOCTU B IIpoLiecce 00yueHus. BrineneHsl
clenyoume YCIIOBHS YCHEIIHOTO (YHKIMOHUPOBAHUS CUCTEMBI,
c(hOpMyIUPOBAHHBIE B BUJIE JUAAKTUUECKUX PUHIIUIIOB:

1) [TpuHIMIT AEATENBHOCTH 3aKIYaeTCs B TOM, YTO (POPMHUPOBAHUE JTUYHOCTH
Y4Y€HUKA W TMPOABUIKEHHE €ro B Pa3BUTUU OCYLIECTBIETCS HE TOTAa, KOrJa OH
BOCIPUHMMAET TOTOBOE 3HAHUE, a B IPOIECCE €ro COOCTBEHHOHN IesTeNIbHOCTH,
HaIpaBJICHHON Ha “OTKPBITHE” UM HOBOT'O 3HAHUS.

2)[IpuHIIUTT HEMIPEPHIBHOCTH O3HAYAET TAKyH) OpraHU3aIfi0 OOy4deHHs, KOrna
pe3ynbTaT ACATEIBHOCTH Ha KAXKIOM MPEAbIAYyIIeM 3Tare o0ecleuyrnBaeT Havalio
cienymolero stamna. HempepbsIBHOCTB mpoliecca 00ecrneuynBaeTcsi HHBAPUAHTHOCTHIO
TEXHOJOTMH, a TaKKe MPEEMCTBEHHOCTBIO MEXKIYy BCEMH CTYNEHAMU OOYyUYECHHUs
coJiepKaHusl 1 METOJIUKH.

3) IlpuHuun UENOCTHOTO MPEACTABICHHUS O MUPE O3HAYaeT, 4yTo y peOEHKa
JOJDKHO OBITh COpMUPOBAHO OOOOHIEHHOE, IIEJIOCTHOE MPEACTABICHUE O MHPE
(mpupose — oO1iecTBe — caMoM cebe), 0 POJIM U MECTE KaKJIOH HAyKH B CHUCTEME
HayK.

HIIpuHIKMI MUHUMAKCA 3aKII0YAETCA B TOM, YTO LIKOJA MPEiaraeT KaxIioMy
oOyuarolemMycs coJiep>kaHrue 00pa3oBaHUs Ha MAaKCUMaJIbHOM (TBOPYECKOM) YPOBHE
u o0ecreuyrBaeT €ro YCBOGHHE Ha YpPOBHE COLHMAIbHO O€30MacHOT0 MHHHMYyMa
(rocy1apCTBEHHOIO CTaHAApTa 3HAHUI).

5) IlpuHOMO T[CUXOJIOTHYECKOM KOM(OPTHOCTH TMpPEANOaraeT CHATHE
cTpeccoobpazyromux  (HakTOpoB  y4yeOHOro mpolecca, CO3JAaHUEe B IIIKOJIC
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noOpokenaTenbHOM  aTMoc(epbl, OpPUEHTUPOBAHHOM HA pealM3aldio  HaAeH
NEJAaroruKu COTPYIHUYECTBA.

6) IlpuHnun BapUaTUBHOCTU TMpEANOJaraeT pa3BUTHE y  ydalIuXcs
BApUATHUBHOTO MBILJIEHUS, TO €CTh IOHUMAaHUS BO3MOXHOCTH PA3JINYHbIX BAPUAHTOB
perieHus: mpoOaeMbl, GOPMHUPOBAHUE CIIOCOOHOCTU K CHCTEMAaTUYECKOMY Iepedopy
BapUaHTOB U BHIOOPY ONTHUMAIBHOTO BapUaHTA.

7) IlpuHuun TBOpYECTBa MPEIANONAraeT MAKCUMaJIbHYIO OpHEHTAIMI0 Ha
TBOPYECKOE HAyajgo B y4eOHOW AEATEILHOCTU IIKOJBHUKOB, MPUOOPETECHUE HMHU
COOCTBEHHOTO OIBITa TBOPUYECKOM JCSITSIHBHOCTH.

[IpencraBnennass cucTeMa JUIAKTHYCCKUX  MPUHIIMIOB  00ECTICUMBACT
nepegavyy JIeTSM 3HAHUW B COOTBETCTBUM C OCHOBHBIMU JUJAKTUYECKUMH
TpeOOBaHUSIMU TPAAUIIMOHHON MOJEIH IIKOJIBI.

B conmepxanue mo0oro ydeOHOrOo mTpeaMeTra, B TOM YHCIE W MaTeMaTHKH,
BKJIFOYAIOTCS KaK OCHOBHBIC HAy4HbIe MOHSTHUS, (AKThl, 3aKOHBI, METOJIbI, TEOPHH,
TaK W BUABl JEATEIBHOCTH, C TMOMOIIBID KOTOPBIX OCYIIECTBIISIETCA MPOILECC
Mo3HaHus. [3]

[lens oOpa3zoBaHMsI paccMaTpuBaeTCs Kak IMOATOTOBKA YeJOBEKa K Oymylieit
JeSTEPHOCTH B OOIIECTBE, a COJEp)KaHHe O0pa3oBaHUs - KaK OCBOCHHE OOIIUX
METO/IOB U (POpPM UETOBEUYECKOM IeITEILHOCTH.

HoBble cTaHgapThl OTBEYAIOT HAESIM KOMIIETEHTHOCTHOTO MOJIXO/Ja, KOTOPBIi
OTpeNeNseT IeJEBYI0 OpHEHTAlMI0 YuyeOHOro mpolecca Ha (opMUpOBaHHE
OTPE/ICICHHBIX KOMIIETCHIINM, OTPaKAOUUX TOTOBHOCThH YeJOBEKa JEHCTBOBAaTh B
KOHKPETHBIX CUTYaIIHsIX.

CucTeMHO-AeSTeTbHOCTHBIN MOAX0]] 00eCTeunBaeT JOCTHKEHUE TIIIAHUPYEMBbIX

pe3yJIbTaTOB OCBOCHUSI OCHOBHOW 00pa30BaTENbHONW MPOTpaMMbl M CO37a€T OCHOBY
JUISL CaMOCTOSATENIBHOTO YCHEIIHOTO OCBOCHHUS OOY4YaroIIMMHUCS HOBBIX 3HAHUM,
YMEHUM, HABBIKOB, BUJIOB U CIIOCO00B JesATeabHOCTH. OHH BBIMOIHSIOT B y4eOHOM
rporiecce ciaeayromnme QyHKIIN:
. oOecrieueHne BO3MOXKHOCTEH YYallerocs CaMOCTOSTEIbHO OCYIIECTBIISTh
NeSTEIbHOCTh YYEHUS, CTaBUTh Y4YeOHBbIC 1€MW, MCKaTb U HCIOJIH30BaThH
HEO0OXOMMBIC CPEACTBA M CIIOCOOBI UX JTOCTHUKEHUS, KOHTPOJIUPOBATh U OIEHUBATH
MPOLECC U PE3YIBTATHI ACSATEIbHOCTH;

. CO3/JaHME YCIIOBUM [JJIi TApMOHUYHOI'O pa3BUTHUS JIMYHOCTH U €€
caMOpeaTM3ali Ha OCHOBE TOTOBHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO;
. oOecrieueHUE YCIEIIHOrO YCBOGHUSI 3HAHUW, YMEHUH U HaBBIKOB W

(dhopMUpOBaHNE KOMIIETEHTHOCTEH B JIFOOOM MpeAMETHOM 00JIaCTH.

[Ipu cuCTEMHO-IEATENHOCTHOM MOJIXO0J€ CUCTEMOOOPA3YIOIIUM 3JIEMEHTOM
y4eOHOTO Mpoliecca SBJISIIOTCS pa3IMyHbIE BUIBI JACATEIBHOCTH, CYOBEKT OOydeHUs
3aHUMAET AaKTUBHYIO TMO3UIIMI0, a JEATEIIbHOCTh SIBISETCS OCHOBOM, CPEICTBOM H
YCIOBUEM Pa3BUTHUS JIMYHOCTH. Takoe KIOYEBOE IOJOKEHUE B KOPHE MEHSET
MOJICJIb B3aUMOJCHCTBUS yUUTEISI U 00YJarOIIeTOCs.

[Ipu CUCTEMHO-IEATEIIbHOCTHOM MOJXO0ME, KOTOpPBIN peanusyer
KOMIIETEHTHOCTHYIO TIapaJurMy oOpa3oBaHUs, IENbl0 SBISETCS (HOpPMHpPOBAaHUE
JUYHOCTH, Pa3BUTHE WHJIUBUIYAIBHOCTH, COACHCTBUE PA3BUTHIO JINYHOCTU (3HAHMUS,
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YMEHHMsI, HABBIKK HE II€JIb, & CPEACTBA Pa3BUTHs); CIOCOOBI OOIIEHUS CBOIATCS K
[OHMMAaHUIO, NPU3HAHUIO U NPUHATUIO JIMYHOCTH, K YYETy TOUKM 3PEHHUs YUEHUKA,
HEUTHOPUPOBAHUIO €r0 4YyBCTB W OMOLMM; TaKTHKa CTPOMTCS Ha MIEsIX
COTPYIHHMYECTBA; MO3ULNSA YUYUTEIS UCXOAUT U3 MHTEPECOB YUCHHKA M IEPCIICKTUB
€r0o pa3BUTHS; ITOJIOKEHUEM K PYKOBOJICTBY CTaHOBATC ciioBa: «He psanom u He Hanx,
a BMecTe!», y4eHHK ITOJIHOIIPaBHBIN MapTHEDP U T.1.

B.B. JlaBb1710B, KOTOPBIN pa3padaTbIBal MOJOKEHUS EATEIbHOCTHOTO OAX0a
K 00Oy4eHUI0, OTMEUall, 4To:
. KOHEYHOM 11e1bi0 00yueHus sABIsieTcs: GOpMUPOBAHUE CIIOCO0A IEHCTBHI;
. cnoco® AecTBHii MOXET ObITh C(HOPMHUPOBAH TOJBKO B PE3yJbTaTe
NEeSATENbHOCTH, KOTOPYIO, €CIIM OHA CIELHUAIBbHO OPraHU3yeTCs, Ha3bIBAIOT y4EOHOM
NEATEIBHOCTBIO;
. MEXaHU3MOM O0YyUEHHUS SBIIACTCS HE Tiepeadya 3HaHUH, a yIpaBJIeHue yueOHOU
JEATEIBHOCTBIO IO OBJIAJICHUIO 3HAHUSIMHU, YMEHUSIMU 1 HABBIKAMHU.

VYnopasnenue oOy4eHHEM M JIOCTHIKEHHUS IIOCTaBJICHHBIX OOpPa30BaTEIbHBIX
1enei ooecrneynBaroT cleAyolue TpeOOBaH!sI K OpraHu3aluy Iporecca 00y4eHUs

. OpraHu3anysi y4eOHOH JEsTeNIbHOCTH YYallluXcsl, BKIIOYas pa3BUTUE y4yeOHO-
II03HABATEJIbHBIX MOTHBOB;

. BbIOOpD KOHKPETHBIX METOJIOB M IIPUEMOB OOyYEHHs, 00€CIeUMBAIOLINX
IIOJIHYIO U aJIEKBaTHYIO OPUEHTUPOBKY YUYEHHUKA B 3aJaHUH;

. opraHuzanus Takux (opM ydyeOHOro COTpyAHMYECTBa, e ObUIM OBl
BOCTPEOOBAHBI AKTUBHOCTh M MHULIMATHBA KAXX/I0TO YUCHHKA;

. BBIOOpP TEXHOJOTMU OOY4YEHHMs, MPEANOJIaraloluii MOCTPOEHUE Y4eOHOro

IPOIIECCa HA JIESITENBHOCTHOM OCHOBE, HAa KOHIENTYAJBHOW OCHOBE, Ha
KpyIHOOJIOUHOM OCHOBE, Ha ONEpPEKaIoIIe OCHOBE, Ha MPOOJIEMHONM OCHOBE, HA
JIMYHOCTHO-CMBICJIOBOM OCHOBE, HAa THAJIOTOBOM OCHOBE, Ha CUTYaTUBHOW OCHOBE U
APp.

Onupascb Ha CUCTEMHO-AESTENbHOCTHBIN IMOAXOJl, HOBblE yueOHbIE
IIpOrpamMMbl M HOBBIM T'OCCTaHAAPT IIOJHOCTHIO HAINPABICHBl HA BBIIOJHEHHE
IIOCJIAHMS JIMJIepa HaIIero rocyaapcrBa. A 3TO — pasBUTHE Yy YyYalIUXcs
(GYyHKIMOHATBHOW,  KOMIIBIOTEpHOM,  HMH(POPMAIMOHHOM,  KOMMYHUKATHUBHOM,
MPaBOBOM M OOIIECTBEHHO-TIOJUTUYECKON TPAMOTHOCTH, YMEHHE JEHCTBOBAaTH B
YpE3BbIYAMHBIX CUTYAIUSIX, & TAKK€ HABBIKM TPAMOTHOCTH TPHU PEHICHUH OBITOBBIX
npoO0sem.
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HNPUMEHEHUME KOHTEKCTHBIX 3AJIAY C XUMHNYECKUM
COILEP KAHUEM HA YPOKAX MATEMATHUKH KAK CITIOCOb
PA3ZBUTHUS IIO3BHABATEJIBHOI'O HHTEPECA YUYALIUXCHA

Koxabaes K. I'., JIparomeperkas A.B.
Kokmerayckunii rocynapcrBeHHbii yausepeuret um. L. III. Yannxanosa,
r. Kokmeray
Anna.Dragomeretskaya@mail.ru

[Ipobnema mo3HABAaTENbHONH AKTUBHOCTH - OJHA M3 OCHOBHBIX MpoOJieM
MEeJaroruky. B mponmsioM M HaCTOSIIEM YUUTENS MO-PA3HOMY MBITAJIUCH U MBITAIOTCA
OTBETUTH HA U3BEUHBIN BOMPOC: KAK CAENATh TaK, YTOOBI PEOCHOK YUMIICS C OXOTOH U
kKenaHueM? 3ajada 3aKIIOYaeTcsl B TOM, 4YTOOBI MCIONb30BaThb Te Oorareimive
BO3MOYKHOCTH MBILUICHUSI YEJIOBEKA, KOTOpbIE Jaja €My MNpHUpoAa, U O
CYILLIECTBOBAHUM KOTOPBIX MHOTHE IMOJYAC M HE MOAO3pEBarOT. MeXIpeameTHbIe
CBA3M HAa YypOKax MAaTE€MaTHKH SBISIIOTCA OYEHb IIOJIE3HBIMM JUIS  yYalluxcs,
IIOCKOJIBKY C MX ITOMOIIBIO MOKHO Pa3BUTh HHTEPEC HE TOJIBKO K MAaTEMATUKE, HO U K
APYruM npeameram. XUMus, Kak 1 MaTeMaTHKa, SBJIIETCS OJHOM U3 CaMBIX CIIOKHBIX
IIKOJIBHBIX JUCUUIUIMH U BBI3BIBAET TPYAHOCTH Y MHOTUX yyamiuxcs. B To e Bpems
uMeercs OONBIIOE YUCIO JETed C SIBHO BBIPAXKEHHBIMH CIOCOOHOCTSIMH K 3THUM
npeametam. [loaromy HEOOXOIMMO CO3[aBaTh YCJIOBHS JUIsl aKTUBHOTO Y4YacTHUSl B
MMO3HABATEJIbHON JAESATENBHOCTH BCEX YUYEHHMKOB, YCIOBUS JUIsl X PAaOOTHI B MOJIHYIO
cuiny.Pemenue npoOiieMbl  (opMUpOBaHUS  MO3HABAaTEIbHBIX  HMHTEPECOB -
MOTPEOHOCTh OOIIECTBA, )KU3HU, MIPAKTUKNA OOYYEHHSI U BOCIIUTAHUS MOJPACTAOIINX
ITOKOJICHHM.

H.B.MeTenbCKUUNOHATHE  NO3HABATEIBHOIO  MHTEPECA  XapPaAKTEPU3YET
cienyromuM oopasom: «MHTepec — 3T0 akTHBHasI MO3HABATEIbHASI HAIIPABJIEHHOCTbD,
CBA3aHHAs C IIOJIOKUTENBbHBIM 3MOLMOHAJIBHO-OKPAILIEHHBIM OTHOLIEHHEM K
U3YYEHUIO IIPEAMETa C PAJOCTBIO IIO3HAHMS, IPEOJNOJICHHS TPYIHOCTEH, C
COXPAaHEHUEM YCIIEXa, C CaMOBBIDA)KEHHEM W YTBEP)KJICHUEM pPa3BHBAIOLIECHCS
auaaocTry [1: 20].9T0 meHCTBUTENBHO TaK, BEAb HHUKAKOH ydeOHBIH MPOIECC HE
CABUHETCS C MECTA, €CJIM yJalluicsa He OyJIeT K HeMY MOJIOKHUTEIbHO HACTPOEH.

Jnst  TOCTMXKEHHMSI TMOJIOKUTENBHOTO HAacTpOos W pPa3BUTUS  yCTOMYMBOTO
MO3HABATEJIbHOTO MHTEpEca ydaluuxcsi K ypoKaM XMMHUHU HEO0OXOJUMO MpPUMEHEHHE
3alaHuid, B KOTOPBIX XHMHYECKOE COJIep)KaHUE WHTETPUPOBAHO C MPAKTHKOM.
Opnumu u3 3¢ (PEKTUBHBIX CPEJICTB, KOTOPbIE CIIOCOOHBI PA3BUBAThH MMO3HABATEIbHBIN
MHTEPEC yYalllMXCs HE TOJBKO K ypOKaM MaTe€MaTWKH, HO M K ypOKaM XHMHH,
ABJISIIOTCS  KOHTEKCTHbIE 3a7aunu.K KOHTEKCTHBIM MOXXHO OTHECTH 3aJiayH,
COJZIEpKaHUE KOTOPBIX YACTO BCTPEUYAETCSA B TOM WJIM UHOM peanbHOU cutyauuu. E. P.
bnvHoBa naet Takoe onpeneneHue KOHTEKCTHOU 3anaue: «KoHTekcTHas 3aaya - 3To
MOTHBAllMOHHAsl 3ajJa4ya, B YCJIOBUM KOTOPOW OMNKMCAHA KOHKPETHAas >KU3HEHHAs
CUTYallMsl, KOPPEIUPYIOWasi ¢ UMEIOIIHUMCS COUUOKYIBTYPHBIM ONBITOM YYaIIUXCs
(M3BecTHOE, JaHHOE); TpeOoBaHWEM (HEHM3BECTHBIM) 3aJauM SBISACTCS aHAJIMU3,
OCMBICJIEHHE U OOBSICHEHHE 3TOW CUTYyallud WM BBIOOp crioco0a AecTBUs B HEM, a
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pe3yNbTaTOM €€ pelIeHus - BCTpedya ¢ y4eOHOM mpoOJeMoil W OCO3HAHHE €€
JUYHOCTHOM 3HauMMocTh» [2: 21].

Oty 3agaud  MOJIE3HO pemiaTh JUisl OOIIero pa3BUTHUS —ydallluXcs, JUIs
HAKOIUICHUS! OOBIYHBIX JKUTEMCKUX 3HAHUW U JaKe TMPOCTO JUIsl TOJHSATHUS
HacTpoeHusa. KoHTekcTHas 3ajada HeCTaHAApTHA, OPUTHMHAIbHA, WHOTJA JaXKe
napajiokcajibHa 10 COJAepX aHui. JTa e€ O0COOEHHOCTh obecreuuBaeT 3PdeKT
HOBU3HBI, BBI3bIBAECT HEMOJJICTBHBIM MHTEpPEC K M3YYEHHUI0 MaTeMaTUKU.OHU MOTyT
OBITH TIPEACTABIICHBI TAOJIUIICH, HEKOTOPHIM JOKYMEHTOM, UJLTIOCTPAIIACH.

PaccMmoTpum npuMepbl KOHTEKCTHBIX 3a/1a4.

3apaua 1.YcTaHOBIEHO, UTO KpalliBa YBEIIMUMBACT COACPKaHUE TeMOTIIOONHA
U  KOJMYECTBO DJPUTPOIMTOB B KpoBU. [lodToMy oOHa SBISETCS XOPOIIUM
“KPOBOOYUCTUTENHHBIM® CPEJCTBOM M UPE3BBIUANHO TIOJIE3HA MPU CAMBIX Pa3IMYHBIX
3a00JI€BaHUSAX KPOBH, HCIOJIB3YeTCS TAaKXKe I JICYCHHS PA3JTUYHBIX KOXKHBIX
3a0oneBaHui. ['€MOTJIOOMH CONEPKUTCS B IPUTPOIUTAX KPOBH. ITO KPACHBIM
MUTMEHT (TeM), COJAepXalluil >Kele30, B COYeTaHUM C MHpoTenHoM. Korjma KpoBb
MIPOXOJUT Yepe3 Jerkue, K aromy keneza remals,Hs,0,N,Fe mpucoenunsercs
KUCJIOpOJ. BblunciuTe OTHOCUTENIBHYIO MOJICKYJISApHYIO Maccy rema. (Omeem: 616
2/MOJIb)

KoHTekCcT maHHO#M 3amadd SBISACTCS IMO3HABATEIBHBIM, TOCKOJBKY B 3ajiadue
OMHCaHBl TIOJIC3HBIE CBOWCTBA KpamuBhl. B Xoae pemieHus 3amadul  ydamuecs
3HAKOMSATCSA C TaKUM TIOHATHEM KaK TeMOTJOOWH, Y3HAIOT O COCTaB€ KPOBH.
Hekotopsle momoOHBIe (haKThI BO3MOXKHO ydYalluecs W HE 3HAJIH, HO OTBETUB Ha
BOIPOC 3a7a4ud, OHU OTKPOIOT /i ceOs 3HAHUS W3 XUMHH, U, KOHEUHO K€, MpHU
perieHnu OyAyT UCTIOJIb30BATh 3HAHUS U3 MATEMATUKH.

3anaua 2.B cocraBe npu3eMHOro BO3/lyXa B XBOMHBIX JiecaX OOHAPYKUBAECTCS
OOJIBIIIOE KOJIMYECTBO PA3IMYHBIX TEPICHOUJOB (anbda U OeTamuHEHbI, KaMmQeH,
NenbTa-3-KapeH, JUMOHEH, TEPIIMHOJIEH U Jp.), KOTOPbIE y4acTBYIOT B IpoIleccax
OKHUCJEHUSI U (OTOOKHCIICHUS (OCOOCHHO B JKapKue JIETHUE JHHU) U TPUBOIAT K
MOBBIIIEHHOMY COJIEP>)KaHHIO B BO3JIyXE 030HA W a’POMOHOB, MOATOMY B XBOWHBIX
jJecax JbIIMTCS Jierko. Takod Bo3IyX OJaroTBOPHO JEHCTBYET Ha JIETOYHBIX
OOJLHBIX, HO MPOTHBOIIOKA3aH MPU aCTME M THIIEPTOHUYECCKOM OoJie3Hn. BrImonanTe
3alaHus:

1.CocTtaBpTe ypaBHEHHE XUMHUYECKOM peakuuu oOpa3oBaHMsI O30HA U3
KHCIIOpO/ia.

2. CpaBHUTE (PU3NUECKHE CBOMCTBA AJZIOTPOITHBIX MOIU(DHUKAIINN KHCITIOPO/Ia.

3amaun MOJIOOHOTO THUTA TOJE3HO pPelaTh g OOIIEro pa3BUTHS ydallUXCs,
Py 3TOM OHHM OTKPOIOT JJIA ce0si MHOTO HMHTEPECHOTO, paHEe HE HW3BECTHOTO.
Brimonasis kaxaoe W3 3aaHui, ydamuecs UCIOJIb3YIOT CBOM 3HAHWS U3 XUMHH U
MaTEeMaTHUKH, TEM CaMbIM yYBEJIMUMUBAsI CBOM HHTEPEC K IAaHHBIM IIPEIMETaM.

3apnaua 3. B Hacrosiiiee BpeMs B KadecTBE MaTepuayia JJisi W3TOTOBJICHUS
IOBEJIMPHBIX YKPAIICHUH HEPEIKO MCHOJB3YIOT Oenoe 3050To. bemoe 30moto 585-i
POOBI — TO CILIAaB, COCTOSIIMN M3 TPEeX METauIoB (MaccoBas A0Jsa 30J0Ta 58,5%,
cepedbpa — 26%, octanbHoe mnamiaauil). OTBEThTE HAa BOMPOCHl U  BBITIOJHUTE
3aJIaHUS .
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1. ATOMOB Kakoro XMMHYECKOTO 3JIEeMEHTa OOJIbIlle BCEro B CIUIaBe Oeoro
30J10Ta, 8 KAKOTO MEHbIIIE BCEr0?

2. Kakue eme Merauibl MOTYT BXOAUTh B COCTaB CIUIABOB  30JI0Ta,
UCIIOJIb3YyEeMBbIX JIJI1 U3TOTOBJICHUSI FOBETTUPHBIX U3EITHIA?

3. Uem oTim4aeTcs 30J0TO COBETCKOM MPOOKI OT 30J10Ta APYTUX CTpaH?

4. PaccuuraiiTe Maccy YHCTOrO 30JI0Ta, COJEpKaIllerocs B OOpydYaabHOM
KOJbIIE PYYHOM pabOThl, M3rOTOBJIEHHOTO U3 Oejoro 3o0i0Ta 585 mpoObl U
yKpameHHoro 23 Opwumantamu obuieil maccoit 0,23 kapara, ecnu o0Omas macca
koJbIia coctapiser 3,8 r. (1 xapar = 0,2 1.)

B koHTekcTe mJaHHOW 3ajaud  OBLIM  MCIOJB30BAHBI peajbHbIe (HAKThHI
M3TOTOBJICHHSI IOBEJTUPHOTO yKpalleHUs. Ydamumcs: OyJeT UHTEPEeCHO pa3o0parhes
CO CTPOEHHUEM, HampuMep, 0OpydaIbHOTO KOJbIA U IPU 3TOM OHU OTKPOIOT JIsl ceOs
HEU3BECTHhIE paHee JaHHBIE. B Xome ypoka ydamuMcs MOXHO TPEATIOKUM
npuaymMaTb CBOM BHUJ OOpYy4YalbHOIO KOJIbLIA, IPU ATOM Yy HHUX OyJIeT pa3BUTO
IIPOCTPAHCTBEHHOE BOOOpaKEHHUE.

3agaua 4. I[lo YUepHomy MOpIO H3ApeBiIE€ NPOXOAMIN BaKHEHIINE MOPCKUE
nyTH, cBa3biBaBIIve EBpomy ¢ Asueil. B uepHoMOpckux riyOuHax 10 cux mnop 0e3
M3MEHEHUN COXPAHSIOTCS HE TOJIBKO CaMU OCTaHKHU 3aTOHYBILKX KOpaliei, HO U Bce
TOBapbl, IEPEBO3UMbIE UMHU (METAJUIbI, 30JI0TO HE OKHCISAIOTCA U HE IOJBEPrarTcs
KOppO3uH, AEpEeBO, TKAHU HE CTApPEIOT U He paspymatorcs). Ho, kak Toiabko kopadiu
MOJIHMMAIOT Ha MOBEPXHOCTh, UX KOPITyCa OYCHb OBICTPO MOKPBIBAIOTCS PrKABUMHOM
U pa3pymiatotcs. BeimonHuTe 3a1aHus:

1.00BsicHUTE, TIOYEMyHa  MOPCKOM  TIJIIyOMHE  CKOpPOCTb  KOpPPO3UU
HE3HAYUTENbHA.

2.0nummTe NPUYUHBI BOSHUKHOBEHHSI KOPPO3HUH B MPEATOKEHHBIX CUTYaIUIX.

3.0mpenenute TATT KOPPO3UH U TMPEIOKUTE CIIOCOOBI 3AIIHUTHI.

BoimonHuB 3amaHus JaHHOW 3a/layd, y4allluMCs TNPEACTOMT NOAyMaTb HaJ
YCIIOBUSIMHU, MIPU KOTOPBIX MPOMCXOAUT KOPpO3Us METauioB. B Hacrosiiee Bpems
OUYeHb MHOTO KopalOiyiell OCTAaroTCsl 3aTOHYBUIMMH, U MOCTENEHHO WX MOJHUMAIOT CO
nHa. YtoObl pa3oOparhcsi B mpoliecce 0OOpa3oBaHUS KOPPO3HMH, YUaITUMCS
HEO0OXO0MMO UCIOJIb30BaTh CBOM 3HAHUS U3 XUMUHU, MaTEMaTUKU U 3HAHUS U3 CBOEH
KHU3HU.

3amaya 5.Kak u3BeCcTHO, MpU BBINICUKE XjebOa B TECTO JOOABISAIOT CyXHE
JPOXOKUA — ATO CMECh COJIeH: TuApokapOOHaTa amMMOHHUS, KapOOHAaTa aMMOHUS U
kap6anata ammonuss NHy,NH,COO. Bce 3Tu conu npu HarpeBaHUM pasiararorcs U
NPUAIOT TECTY >KeJIaHHYI0 mopucTtocTh.llpoBeauTe omeiT M cocTaBbTE ypaBHEHHUS
XUMHUYECKUX PeaKUui, MPOUCXOSAIINX P BhINIEUKe XJieOa, 3aMEIIaHHOTO Ha CyXHUX
APOAOKAX.

C ynotpebaenureM xj1e000yIOUHBIX U3/IETIHH B MUILY YYalUecs CTAIKUBAIOTCS
noctosiHHO. [Ipu 3TOM X71€0 10 BBICOTE U IJIOTHOCTH OBIBACT Pa3HbIi, 3TO 3aBUCUT OT
KayecTBa JIPOXKEH, a BOT 0 XUMHUYECKOM COCTaBE JPOACKEH OHM BO3MOXKHO M HE
MOJIO3pEBANIM, IMOATOMY YyYallUMCs OyAeT HHTEPECHO COCTaBUTh MPEIIOKEHHOE
ypaBHEHHE XUMHUYECKUX PEaKIIUN U BHIMIOJHUTD 33JJaHus, TaHHBIC B 3a/1a4e.
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KoHTeKkcT AaHHBIX 3a1ad B3AT W3 pEajlbHOM KH3HHU, MOATOMY Yydallluecs C
MHTEPECOM peIIaloT 3aJauyd TOAOOHOro THma. AHAIM3UpPys KOHTEKCT 3a/aad,
yJalyecs: UCIOJb3YIOT 3HAHUS HE TOJBKO M3 XMMHUU UM MaTeMaTHKH, HO U W3
MEIUIUHBI, reorpaduu, SKOJIOTUM U Jaxe U3 KyJIuHapuu. VIMEHHO Takue 3ajaud,
B3AThIE W3 OKM3HH, W BBI3BIBAIOT HMHTEPEC K HAXOXKICHHIO WX pEIICHUs W,
COOTBETCTBEHHO, MHTEPEC K XUMHUH U MaTeMaTuke.CoJepkaHue KOHTEKCTHBIX 3ajay
MO3BOJISIET CTaBUTh IOCHJIbHBIE Yy4YeOHbIE 3alaud IMepe] KaXIbIM pPeOeHKOM,
CO3/1aBaTh AKTHUBHBIM MHTEJUIEKTYalbHBIN ()OH YPOKOB, MOJHOLEHHO peajn30BaTh B
MpenoAaBaHUy MPUHIUIBI HAYYHOCTH, MPAKTUYECKON HANpaBICHHOCTH, UCTOPU3MA,
MEXIUCHUIUIMHAPHOTO — moaxonaa.  Mcmonb30BaHME  KOHTEKCTHBIX — 3alad  C
XUMHUYECKUM COJICpKaHHEM Ha ypOKaX MaTeMaTUKH IO3BOJIUT CHENaTh MpPEAMET
UHCTPYMEHTOM, C TOMOIIBI0O KOTOPOTO YYEHHK MOXET OOBSICHUTH MHOIOE€, YTO
MPOUCXOAUT BOKPYI HETO B MPHUPOJE U >KU3HU; CTAaBUTh LEIM M IUIAHUPOBATH
JESTEIbHOCTh MO0 MX JIOCTH)KEHHUIO; J00bIBaTh HYXHYIO MH(POpPMAIUIO, HCIOJIb3YS
JOCTYIHbIE UCTOYHUKH; OCYIIECTBIIATh OCO3HAHHYIO JESATEIBHOCTh 0 OTHOUIEHUIO K
00BEKTaM peajbHOU JEHCTBUTEIBLHOCTH.

KonTekcTHble  3a7aud  BBIIOJHSIOT  (QYHKIUIO  MEXKIUCLHUIUIMHAPHON
MHTETpallMi - LEJICHANPABICHHOE YCWICHHE MEXIUCIUIUIMHAPHBIX CBA3€H mpu
COXPAHEHUU TEOPETUYECKOW U MPaKTUYECKOW ILEHHOCTH KaXI0M M3 y4eOHBIX
IUCUMIUIMH. LleHTpoM mNpu pelieHnHn KOHTEKCTHBIX 3ajjad SIBJSIETCSl MOCTPOCHUE
MOJIENIM pealbHOW CUTyallul, OMUCAHHOW B 3agauye. MIMEHHO MOCTpoeHHe MOJENIH
TpeOyeT BBICOKOTO YPOBHSI MOATOTOBKHMH K XHMHH, U MaTeMaTHKE M SIBISIETCA
pe3ynbTaTOM O00y4Y€HHs, KOTOpPbIM LEIecO00pa3HO Ha3BaTh OOMIEKYJIbTYpHBIM.C
MOMOIIBI0 KOHTEKCTHBIX 3a/Ja4 BBISABISIIOTCS HE TOJBKO MPEIMETHBIC 3HAHUS U
YMEHHs, HO U HX CHCTEMHOCTb, W (PYHKIIMOHAIBHOCTh, CAMOCTOSITENIHLHOCTH H
KPEaTUBHOCTH MBIIUICHUS, APYTHE JMYHOCTHBIE XapaKTEPUCTHKH.

[TpuMeHeHrne KOHTEKCTHBIX 33JaHUi ¢ XMMHUYECKUM COJIEp>)KaHHEM Ha ypoKax
MaTEeMaTHKHU MO3BOJISIET MOJEIUPOBATh pa3IMuHble 00pa30BaTeNIbHbIE CUTYALUU IJIs
OCBOEHUS M OCYILECTBJICHUSI IEATEIBHOCTH C UCIIOJIB30BAHUEM:

— JIONOJTHUTENIbHBIX BO3MOKHOCTEH M3ydaeMoro MaTepuaa;

— OoJiee pallMOHANIbHBIX IPUEMOB U3YUYEHHsI IPOrPAMMHOI0 MaTepuaa.

B 3akiroueHMM MOXKHO CKas3aTh, YTO NPUMEHEHHE KOHTEKCTHBIX 3aJau C
XUMHUYECKHUM COJIEp>)KaHUEM Ha ypoKaxX MaTeMaTHKHU OJJarOTBOPHO BIIMSAET Ha MPOLIECC
u3ydeHus mpenMera. Mcmonb30oBaHME HA YpOKaxX KOHTEKCTHBIX 3a/lad pPa3iIMYHbIX
TUTIOB M PA3JIMYHOTO YPOBHS CIIOKHOCTH TO3BOJSIET CTaBUTh MOCHUJIBHBIC 3a1a4d
nepen KaKIbIM YYEHHKOM, TPH STOM CO3/laBaTh Ha ypOKe Takyr aTtmocdepy,
KOTOpasi TMO3BOJISIET B TOJHOM Mepe pealn30BaTh MPUHIUIBI HAYYHOCTH,
MPAKTUYECKON HAMpPaBICHHOCTH, HCTOPU3MA, MEXAUCIUTIITMHAPHOTO MOAX0/1a.
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OKYIIBUIAPABIH TAHBIMIBIK BIHTACBHIH JIAMBITY YPIICIH/IE
MPAKTUKAJIBIK MA3ZMYH/IbI ECENITEPJAIH AJIATHIH OPHBI
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Kazakcran PecnyOnukaceiHblH OutiM  Oepy CTaHAapThl MaTeMaTHKaHbBI
OKBITYJBIH 0acThl MaKCaThl MBIHAJAN MIHACTTEP/l aHBIKTAINl KOpPCETemi: ChlOaiiiac
MIOHJEPI MEHTrepy, OLTIM alyIsl KaJFacThIPY, MPAKTUKAIBIK KBI3METTE KOJJIaHY,
KOKET HAKThl MaTeMaTHKaJbIK Oimimaepai meHrepy. COHIBIKTAH, MAaTeMAaTHKAHBI
OKBITYJIa KOJITAHOAIBI MPAKTUKAIBIK OAaFBITHIH TaMbBITy MYFAIIM aJABIHIAFBl HET13T1
MIHIET OOJIBIIT TaObLIABI.

MaTteMaTukaHbl OKBITYJIBIH MPAKTUKAIBIK OAaFbITTBUIBIFEI JIETEHIMI3 - TOHII
OKBITYJIBIH MAa3MYHBI MEH 9JIiC TOCUIIEPIHIH €CenTep MEH KATThIFyJIap bl IIbIFApyFa,
OKyIIbUIApJIla  MaTeMAaTUKAJbIK  CHUINATTaFrbl  O31HAIK  OpPEKeT  JaFAblIapbiH
KaJIBIIITACTBIPYFa aJITOPUTMHUKAIIBIK KO3KapaCThl KYIIEHTyre OarbITTamysl [1].

Mekrente mpakTUKAIBIK OaFbITTBUIBIKTBI JKY3€re achIpyIbIH Oip KOJIbI
MPAKTUKAIBIK Ma3MYHJbl €CENTepl HIBIFAPTHI, TEOPUSIIBIK MaTepuasabl KOJIaHy
o/icTeMeci MEH COH/Iall ecenTepre KOMbIIaThIH TajlanTapMeH TaHbICY. [IpakThKabIK
Ma3MYHJIbl €CENTep OKYLIbLUIAPAbIH MOJIUTEXHUKANBIK OUTIMIH KeHeuTexdl, Oacka
MIOHJEPMEH OalIaHBICHIH aPTTHIPAJIbI.

MareMaTuKaHbl OKBITY Ma3MVYHBIHA MPAKTUKAIBIK Ma3MYHJIBI €CENTep/IiH
eHyl, cabakra »oHe cabaKTaH TbhIC XYMBICTap/a  OJIapJbl KEHIHEH KOJIJaHYbI
MpoOJIEMaHbIH 9/IICTEMEITIK aCHEKTICIHIH KOKEUKECTUIIIH KYpanbl.

EcenTepni mbirapa Oimyre yMpeTy >KOHE OFaH JaF/IbUIAHJIBIPY — MYFaliMIep
aNIbIHAQ TYpFaH ©Te€ KWUbIH Ja jKayanTbl >KyMbIC. COHBIH IIIIHAE MPaKTUKAIBIK
Ma3MYHJIbI €CENTep/li MIbIFapy TOCUIAEPIH 137eCTipin TabyFa >KAaTTBIKTBIPY KypAeli
KYMBICTAPABIH 01p1 OOJIBINT TAOBLIAIBI.

Mekren xacbIHAaFbl OananapablH Oiiay SPEKETIH TaMbITYAbIH HET13T1 OaFbIThI
HaKThl OCWHEeINl oiylaylaH JEpeKCi3 KHCBIHIBI Oiylayra XeTkizy OonMak. HakTsl
OeitHen oiay KEe3eHIH/I€ HaKThl 3aTTap MEH KYOBUIBICTAP/bl TAHBICTBHIPY APKBLIbI
TaHBIMJBIK CE3IM apKbUIbl KaObUIAy CATBICHIH OTKI3y KepeK. JlepeKci3 KHCBIHIbI
oilllay Ke3eHl KHUCBIHIBI OiJlay OpEeKETTEpIHIH KOMETIMEH, SIFHU JIEPEKCI3MIIKKe
oilllaHy, Tannay, CHHTE3, CaJbICTBIPy, KIKTE€Y, JKyHesney, apKbUIbl XKY3€re
acChIPBLIAIbI.

TeopusiblK oiyiay ypAiCiHAE ajaM MpoOJeMaHbl ey YUIH YFbIMAapra MoH
Oepin, opeKkeTTep MEH akKbpUIFa CYHWeHIn opbeiHAaiasl. Ajgam Oip HOpceHl
TaJKbUIaFaHJa ©31HE MOJIM YFBIMJApFa, MIKIpJepre ol — KOPThIHIbUIApFa CYHEHI,
aKbLI1 OliMeH capanaiiibl. M. JloHanbACOH [2] TEOPUSIIBIK OMIay bl KAIbIITACTBIPYFa
cepriH OepeTiH KeJecl xKarnalaapablH OpbIHIATYbIHA epeKIlie KOH1T Oeemi:

- emOip KaJbIITAaCKaH JXKylere KeJIMEHTIH HAKThI YKaFdalablH IIEeTIHE a3/all IIbIFa
OUTyl YHPETY KEepEK;
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- OHJay OpeKeTTepiH e3iHe OarbITTail OuTim, aiiTap OWILI JAa THIHIAAW OINTEH JKOH,
TYCIHIKTEMEHI1 CaJbICTBIPY J1a, MOHIH aIllbIN TYCIHAIpE OLTY /1€ KaXKerT.

CoHJbIKTaH, €CEeMNTIH MOTIHIH urepy (IIapThIH YFBIHY) KE3€HIHIE MBbIHAHbI
yChIHYFa 00nabl:

-eCeNl IIapTTaphlH JKaHallla ka3y, SFHU HaKThl KOPIHICIH ajy YIIH CypeT, chi30a,
KeCTe, ChI3y Ibl OPBIH/IAY;

- 137e7il  OThIpFaH IIaMayapjbl OeJin aily, OJIapAblH J KETKUIIKTLIIN MEH
KAWIIIBUTBIKCHI3IBIFBIH TEKCEPY;

- OTKEH TaXipubere Hazap ayaapy: OChIFaH YKCac MICIIUITEH, OChI €CENTi ey Ie
CYHMEHE allaThIH eCenTepl €CKe TYCIpy;

- €CeNTI IIEeNIyJe OHBIH JIEMEHTTEPIH KOJJaHAThIH KaHJal 1ma Oip MaTeMaTHUKAIIbIK
omic (MpICajbl, TEHACY 9iC1) TUTIHE ayaapy.

[IpakTuKaNBIK Ma3MyHABI €CENTEpAl, Kbl MaTEMaTHUKAIBIK €CEeNTepAiH
HIEITy >KOJIApbIH 137eCTipy OapbhIChIHIA €CENTIH «OachlHaH» «asFbIHA» JCHIH €CernTi
HISNIYIH — aHallu3 JKOHE CHUHTE3 TACUIJIepl KEHIHEH KOJJaHbUIagbl. AHAIN3 — IPeK
ce3i (analysys) - tanmay, axeIpaTy, BIIBIpaTy, ajl CHHTE3 Ipek ce3si (synthesis) -
O1piKTIpY, OAlIaHBICTRIPY, KYPACTHIPY ACTEH Il OL1aipe .

AHanu3 ofliCIMEH ecenTep/il MIbIFaprania, €H aJJbIMEH eCerTeri 131eIH/1eH
OacTaiiibl, coJlaH KeiiH OHbI Tal0y YIIIH HeJepl OuTy Kepek (Oys1 aHamu3 >KOJIbIMEH
nalbIMAAYIbIH HET13T1 cypaybl) JIem 137eM, KEPeKTl IamManapjbsl aHbIKTaiel. Erep
OWI aHBIKTAUTBIHAAp  €cel IapThiHAa OepuireH caHjgap OoJica, OHAAa oOJlapra
KOJIIAaHBIJIATBIH aMaiap OpbIHIANIAIbI J1a, €CEIl OChI KOJMEH IIbIFapbuIaasl. Erep o
aHBIKTAJIFAHJIAp Tarbl J1a OeNrici3 maMaiap OOJIBII HIBIKCA, OHBI Ta0y YIIIH 9p1 Kapaid
HenepAl OUTy Kepek Jen 13/em, conap anbikTanaabl. CelTin, ecenTeri OepuireHaepre
KEJITCHILIE OchbUIaiiina TmaibIMIay KOJBl JKyprizuie Oepenl. AHamM3  9Iici
OKYIIBUIAPJbl €CENTIH HEeri3ri CyparblHbIH KayaOblHA CaHalbl Typle Kemy.l
KamMTamachl3 erelnl. Ecem 1mapThIHBIH opOip 2JIEMEHTIH KETe  YFBIHBII,
OepuUIreHAepiH 1IIIHEH TEeK KaHa KaKETTIepiH Oein IIBIFapblll, OHJAFHI
IraMajapblH apachIHIarbl OaiaHbIcTap bl aXKbIpaTa Oinyre yipereni [3].

Ecen 1. Motopiibl KallbIK arbiclieH 12 kM , aFbicka Kapchl 12 kM kypmai. AFbIcKa
KapChl KYpPreH JKOJbIHA AaFbICIICH J>KYPreH >KOJIbIHAH lcaraT apThIK YaKbIT
ki0epemi. KaWbIKTBIH TBIHBIK CyJarbl SKBUIAAMIBIFBI 9 KM/car ©0oJjica, aFbIc
KBIIIaM/IBIFBIH TaOBIHBI3 [4].

EcenTi Tanpgay. byn ecenti tangay OapbiChlHIa MbIHAJAM IIAPTTAp/Ibl KIKTEN alyFa
MYMKIHIK Oepeni: 1. KailblK arbic OarbIThIMEH 12 KM KYyp/l; 2. KalbIK aFbICKAa KapChl
12 kM xypai; 3. KaillbIK aFrbICKa KapChl JKOJIbIHA, aFbIC OAFbITBIMEH KYPI'€H JKOJbIHAH
1 carat apThIK yakbIT >xiOepeni; 4. KaWbIKTBIH THIHBIK CYyAaFbl >KbULAAMIBIFBI 9
km/car; EcenTiH cyparbl OOWBIHINIA aFbIC KbUIIAMIBIFBIH Ta0y kepek. Ecenrte arbic
KAWbIK >KBITAMIBIFBIH apTTHIPHIIN, aFbICKAa KapChl KYPCE KAWBIKTBIH YKbLUIIAMIBIFbIH
arpIC JKBUIIAMJIBIFBI TEKEHTIHI aHbIK. OChl (PU3MKAIBIK 3aHIBUIBIKTBI €CKEPIll, aFbIC
KBUIDAMIBIFBIH X KM / caFr gen  Oenrureinmis. Onma arpICIICH  JKYpreH
KbUIIaMIBIFRI (9 + X ) KM /caF, all aFbICKa KapChl JKYPreH >KbLIIaMJIBIFBI
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12
(9 —x ) km/car Oonanpl . ArbiclieH 12 KM KOJIJIBI 5 car, aFrbICKa Kapchl 12 km
+x

KOJIJIBI car. yakpiTTa  kypeni. Ce0ebi, yaKbIT JKYPreH KOJBIHBIH

— X
KBUIJIaMJIBIKKA KaThIHAChIHA TEH €KeH1 OCNT1I1. AFBICKA KapChl XYPIreH >KOJIbIHA
1 carat yakpIT apTBhIK KYMCaWJIbl , COHJBIKTAH

12 12 =1 TeHzeyiH ajJaMmbI3
9—x 9+ x ey '
R20+x-120-%) _ | 108+ 12x— 108 + 12x = 81 — x*,
(9-x)(9+x)
24x=81—x2, x*+ 24x— 81= 0, Jl =576+ 324 =900, Xllzzﬂ,
X1 =3, Xz = -27 Ma3MyHbI OOMBIHIIIA KEIMEN/I1, X = 3 KM /car

KayaOsl : 3 kM /car

An memyaid opOip KaJaMbl €CENTiH JKEKEJIEreH IapTTapblHA HEMECE OChI
mapTTapAaH MIbIFaThIH cajapiapra MaTeMaTUKaHBIH KaHal 1a O0ip MaTeMaTHKaJIbIK
anmapatblH (epexe, 3aH, dopMmyna) Koimanyra Oosanel. [IpakTUKaIBIK Ma3MyH/IbI
€CernTep/l MIbIFapy YPAICIHIAE €H HETri3rl Ke3eH — Tajljay, OMTKEeHI MyHJa €CelTiH
13/1ey KOJIbI OpBIHAANazbl. Tanmay Ke3iHJe, OHBbIH CHUIIAThIH, TYPIH aHBIKTAy/bl
mapTTapsl MEH TajanTapbl (OpUHE, dpKAIllaH TOJIBIK KOJIeM/Ie eMeC) TaralbIHaY/Ibl,
Ke3 KEJITeH €CEeITI MIENTy YPAICIHIE KYPri3eMis.

[TpakTHKaIBIK Ma3MYHIBI €CETITIH IIBIFAPY KOJIBIH 13/IECTIPY 6T€ KUBIH )KYMBIC
OONFaH/IBIKTaH, OHBI MBIHQJAW JKOJJAPMEH Taybll, ObUTall yHpeTryre Oosambl el
aiiTyra Oonmaiabl. bipakra o1 KeHIHAE KONTereH KeHecTep Oepil, YCBIHBICTap
anTyra 0onazpbl. [IpakTUKanbIK Ma3MyH/Ibl €CENTI NIy YIIIH €H HEr13ricl OKyIIbLIap
€CeNTiH Ma3MYHBIH TYCiHY Kepek. OHbI MyFalliM OKYIIIbIFa CYpak KOO apKbLIbI
AHBIKTAWBI, SFHU €CETKE Taljaay KacanblHaiabl. Ke3 KenreH ecemnTi IICNry KOJIbI
KEKeJlereH KajgamaapIaH TYPaJIbl:

1) ecem Ma3MyHBIHBIH TaJ/1ayhl;

2) eCenTiH IIeITy OJbIH 13/Iey, )KOCIapbIH KYPY;

3) »kocmap/sl iCKe achIpy;

4) Texcepy.

Ecen 2. Exi Typiai TYKbIMIBIK KOWJIAp KbIPKBUIALI. BipiHIm Typii KoimaH 15 Kr KyH,
an ekiHmiiciHeH 10 Kr »XyH KbIPKbUIABI. BIpiHIIICIHEH IIBIKKAH XKyyJbl KyH 32%
Kypasbl, ai exinmiciHeH 50%. Kaii TYKbIMHBIH Maiigajibl €KeH1H aHbIKTaHaap.

Opan opi *KYMBICTBI ObLIal )KYpri3yre 00Jiajbl:

Myranim: bananap kanai oiytaiicei3gap acbll TYKBIMJBI KOWJIApAbIH IIapyallbUIbIK
’KYMBICHI YIIITH Kail TYKbIM Naiganbl?

Oxyuibl: bipinmici, ce0e61 oJ1 Kol xKYH Oepei.

Oxymiel: MeHiH OWBIMITA KYYJIbl )KYHHIH IIBIFY MOJIIEPiH aHbIKTay Kepek. CoHma
FaHa KalChICHI MaiaIbl EKEHIH aliTa aJaMbl3.

Myramim: [{ypeic.

EcenTey KOpTHIHABICH OOWBIHINIA KYYJIbI )KYHHIH HIBIFBIMBI OipiHTIiciHEH 4,8 KT, ai
EKIHIIICIHEH SKT.
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KopbIThiHABI:  ACBUT TYKBIM ©CIpy YIIIH €KIHIN TYKbIM THIMAI OOJabl.
KopbITBIHIBIHEI Oamnanap e31epi kacaiiapl.

CuHTe3 oJliCiMEH ecelTi IIbIFapFaHaa odyesl ecenTeri  OeplareHaepeH
Oacraiipl. bepinrenaepmMen amanaapabsl OpbIHAAN, apajiblK OeNrici3aep TaObLIaIbI.
ConaH KeiiH «omapjbl OLTy HOTHIKECIHIE He Olayre 0oJanbi?y Aem 137el OTHIPHII,
aKpIpbIHIA €CENTiH CypaFblHa Jkayanm Oepimemi. MaTemMaTHKaHBl — OKBITY
TOKIpUOECIHAEC IICIIIM JKOCIApblH  KYpacThpyla KeOiHecce aHAIMTHKAJIBIK
TYCIHIIPYAIH KOMETIMEH *KYy3€ere achIpbliIajIbl.

Ecen 3. Exi kyOblp Oacceitnai 7,5 caF ToaTeipansl. bipiHmn KyOblp Keke o31

OacceliiHal exiHII KyObIpra KaparaHaa 8 car OYphIH TOATHIpa ananabl. bipiximi

KYOBIp KeKe ©31 OacceiiHali Helle caraTTa TOJTHIPAIbI.

Menryi : 1T xyosip - x car, Il kyOwlp — (x + 8 ) car TonThIpansl. by ecente

mapTel  OoibiHIIa 1 6accelinl TOATHIPFaHABIKTaH, MBIHAJAN TEHACY KYpaMbI3

L+ 1
x x+8

75 (x+8+x) =x(x+8) (yrecmipimoix 3a40vl NAIOANAHBIN, HCAKUAHBL AULY),

x° +8x -15x - 60 = 0 (yxcac mywenepdi ipikmipy);

X2 -Tx—60=0 (keadpam mendeydi wewry);

J1 =49 +240 =289 , x,, = /=17

) ® 7,5 =1 (opmax 6onimee kenmipy);

,X1:-5,X2:12

X1 = -5 €CeNTiH MapThlH KaHaFraTTaHIbIPMaWIbI, JeMeK, X = 12
XKayabsl : 12 carat

[IpakTUKaIbIK Ma3MYHJAFbl €CENTep/ll IIbIFapy MaTeMaTUKAIBIK OlIiMIepal
OMIpMEH, TaOUFATIIEH THIFbI3 OalIaHBICTHIPYFa, COHJIal-aK OKYIIbLIAPAbIH OMIpACH
aFaH TPaKTUKAIBIK ToXIpuOeNnepiH MaTeMaTHKaHbl OKbIl ~OUTyre KEeHIHEH
nmaifjiajjanyra JKOHE J¢ MEKTeNTe ajifaH OulMAepiH eHOeKneH OalIaHBICTBI ic-
OpEKeTTEepiH/EC KOJJaHa OuLTyre KOMEKTeCe/dl, TYPMBICTa >KHUl Ke3JECETIH ecem-
KHcanTappl IIENIyre KaxeTTl OUIIMMEH KapyJaHAbIPbIN, KaKETTI IaFAbLiap/bl
KambnTacTeipagbl. COHIBIKTAH OCBHI aWTBUIFAaH MAaKCcaTKa KETyJe MPaKTUKAIBIK
ecenTepAl MbIFapyAblH aTKapaThIH POJIi ©TE 30P.

Ecen mbirapyra yHpeTy MeH Jar[bUIaHIIbIpy KeOiHece cabak eTy Ke3lHJe
OOJaThIHIBIKTAH, OapJIbIK OKYUIBLIAPABI €CEIl IbIFApy IbIH KaJIbl 9/1IC-TICUIAEPIMEH
KApYJIaHIBIPBIT, OJApJbIH €CeN IIbIFapy OapbIChIHIA 1C-OpeKeTTepiH OacKaphll,
KYMBICTBI O€NTLI O1p )KYHEMEH KYPri3y KaKerT.
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2. JloHanpacon M. MelciuTenbHas AesTEIBHOCTD gerei. — M. 1985. — 191c.

3. ooinkaceimoBa A.E., KebecoB A.K. MarematnkaHbl OKBITYIbIH TEOPUSICHI
MeH oaicTtemeci.- Anmatel «binim», 1998, 20006eT.

4. JL.M. ®punman , E.H. Typenxuit ®@ 88 // Kak Hayuntbcs pemars 3anaun?//-
M:IIpocsenienus 1989. — 192 c.
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CUHONITUKAJIBIK AFBIMJIAP TEHAEYIHIH APAJIAC
TAIICBIPMAJIAPBI YHIIH KAJIFAH OBJIBICTAP 9/ICI

Kyrteikoskaesa II1.H., Kanues X.A.
III.YanuxanoB aTeiHarbl KekiieTay MEMIICKETTIK YHUBEPCHUTETI,
Kexeray K.
just_one way@inbox.ru

Q = QX (0,T)-narpl CHHONTHUKAJIBIK aFbIMIap TEHAEYJEpl YIIiH OacTamKel
IIETTIK ecenTi KapacTteipaiblk. MyHaarsl  ony = 0, Y = 1 keciHalIepiHIH YIITapbIH
OIPIKTIPETIH XKOHE COJIAPJbIH apachIHAAFbl Y JKOHE ¥, KUCHIKTApBIMEH IIEKTEITeH
neHec aynaH. Keneci TeHaeyal KaHaraTTaHAbIpaThiH U(t,X,y) QYHKUMICHIH Taly

R +—=f(t,x,y), (1)
ot

ox

OAu 2R ou OAu Ou O0Au | Ju
ox oy 0Oy Ox

OacTarkpl )koHE MIETTIK MapTTapbIMEH
Ul_o=0u(x,y), (x,y)e), (2)
ou

u(x,y)[s=0, — =0, Aul =0 (3)

on|g

I, §=0x0T), I, =y,0y, YLIIH CBIPTKBI HOPMAJIb.

. . . . . o 1
Kaxerti  (QyHKUMOHANIbBI KEHICTIKTI eHrizeiik. JKymbicta L, (Q),Wp Q)

MYHJIa¥rbI N —

KeHicTikTepi Konmambuiaael. W2(Q) kenicriri W2(Q) (yHKUMACBIHBIH KeHIiCTiri
OOJICBIH.

sz,o (1)-BIH IOIKEHICTITI Wzi’)o Gonceie. On Gapmbik t ymin W2(Q) tuicri
(bYHKIHSIAH KYPACThIPHUIFaH.

W(Q) on— sz'l(Q) imkeHicTirinin 6apnsik t ymin W2 (Q) taicti pyHKImATaH

KypacTeipburad. W (Q) KeHICTITiHIe Kelleci CKasp KoOSHTIHIICIH KipicTipenik

(u,v)w = ”j (u,v, + Au Av QO
0

(1)-(3) TamchlpMachIHBIH, KadMbUTaHFaH ImemiMi  petinae . W (Q)-aarsl
u(x,y,t) GyHKOMSICBIH aTaliMbI3, OJI ©3 KE3eTiHAE Keleci TypHaeri Ke3-KelreH

vV E Wf(',o (GYHKIUSCHI YIIIIH UHTETPAJIIBI TeTIe-TEHIIKTI KaHAFaTTaHIbIPaIbl

“‘J(H!ﬁr —vAuAv+ R(“.f"—_. —uv, }&u + EE_LF)JQ = Ifjflff{}
I o

KubiH aynannarbl OepiireH TanchlpMaHbIH OpHbIHA [3] i3meniHeTiH (QyHKIHS

OOWMBIHIIIA YKATFACATHIH TIK OYPBIIITH ay/IaHIaFbl KOChIMINIA TANICBIPMAaHbIH MICHTIMIH
— ; ! . o .

Ta0y KaxeT. () ayMarbIH Q,={0<x<l,,0<y<b/ rikreprOypsuusza neiiiari I

mieriMeH OonaTtblH (1, ayMmMarbIMEH TOJBIKTBIpabIK.  f(t,x,y) (yHKUUACHIH
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Oy =€, x[0.T JoOnpicblHA HOpPMAchl MEH KIACCHIHBIH CaKTalybIMEH, MbICAJIbI
HOJIMEH, JKaJIFacThIpailblK. Kocankpl TarchlpMaHbl KapacThIpalbIK: Kejeci TeHIeY i
KaHaraTTaHAbIPAaThIH u(t,x,y) (GYHKIUSACHIH Taly:

~ (A A Y A 3
oA, ) ou, OAu, cu, cAu o, :
g _ Tﬂ-nl: 4 R E £ _ _ £ & E 4 {{i:uh — f,:q'/!,-’f,}‘ﬂ
ot dx dy  dy ox ox (4)
OacTarkpl )kKoHE MIETKI MapTTaphl
Uglico = Qo X, V), u, |.k,. = ﬂ'“<-|.&_._ =0 (5)

MyHnarel € - Ke3-KelIreH Kimn mapamerp, S, ol (Q, OOJBICHIHBIH MIETKI

mekapacel, Y« JerPoe xeneci TYPJIETi/Iel aHbIKTaIaIbl:
[0, (x,y)eQ S (xv)eq, o pafxy), (xv)eq,
HL = ' L] .J||r|: = 1 {‘pIJL(J‘-".FJZ i
11;’&(.}:,y}e£1,_ 0, (x.y)ef), 0, (x,v)eQ],
Teopema 1. f(t,x,y) ¢yakumscet L,(Q) KeHICTITiHE KaTBICTHI OOJICHIH,
e W3re
Py X. ) €W () onna (4)-(5) Tancepmacsr W (Q o) KJIACCBHIHJIA MIBIFAPBUIAIBI Ja Op

t € (0, T) keneci OpbIH aaabl

b <=L ol ) ©
2 M 12 2 .
O A s X g
, 2 M. 2 2
||"":"—1"'“:: "f.:fnul = [ﬂjf" * T]m-‘r”!._u’f_h * ||':P“||FF':'WQJ')' (8)

Mymnparer M; &-a Toyeni eMec.
Honenneyi. (4)-(5) TancelpMachbiHBIH HICHIUICTIHIH Joienaey yurH Jlepe-
[Mayxep npuHIumiz KoiagaaHaMmbi3. Keneci Typaeri TanchblpMaHbl KapacThIpanbIK:
Au. +Kfu_J= [,

dAu s du 0Au. du 0Au ou
Au,=———yNu +au ., Kfu |]=R — - =+ —=
MyHnarbl Tal L dx oy oy ox oy

A"l 6ap xome mmektenren, K WHQ, )e L(Q) n AK W' - W,
omepartopsl y3iiiccis. Keneci Tenaeynid 0apiiblk MOHIEPIHIH

w, +hA K fu, ] =247 f (9)

Kes kenren A € [0,1] kesinge W,'(Q,) KeHicTirinae GipKaabINThl IIEKTEITEH.
OcblaaH OacTamnkpl TallChIPMAHbIH IEIIIETIHI HIBIFAbl. allPUOPIIbI Oara anaubIK. Uy -
(9)renneynin memiMi OOJICHIH,0H1a U, KEJIECl TYPAET] Tene-TEHAIK OPbIH ala bl

Au, +AK[u, | =Af, (10)

On MBIHA IMIEKTIK MIAPTTapIbl KaHAFaTTaHIBIPaIbI

=0
5o

“;-.|q = Au,
(10) TenmeymiH eki KarblH Ja U,—Fa KeOelTcek koHe (J, OoliblHIIA
WHTErpajjiacak, OHJa MbIHAFaH KOJI )KETKI13eMi3
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—|| u,,

Ve, + jf [ au, P dﬂdHI [utdr <. ]|, u; |d2ds

0oL, o Eq, iy

I'enpaep-FOHr TeHCI3AITIH KOJIaHAMBI3, COHAA COHFBl TEHCI3IIKTEH MbIHAY

Litly )

IbIFaAbl

1 2 ; 2
Ll ¢ ol

ot < S, Sl |5V 01
o P P ) PR I ECTRE r.:rf_}..,J 2 4 PPN )
Opi Kapaii
ﬂ?m(ﬂlgafﬂﬁMJE ﬂ?m(ﬂlzn
1

O-HBI Y — &/—_ > 0,00naTeiHAal OpuApHUXC TEHCI3A1r OOWBIHINA TaHIANMBI3 J1a

(11)-meH MbIHaFaH KOJI )KETKI3eMi3
1 1 . a2 2 i1 12 2 '
E"v“?- ".:.:rs:,, = "'"MJH-"Ir ";.:n_n +||vq)'-'||.’.:rﬂ, = JM"“'I”:'.:N_?J + ||['P'i?'||rl'::rﬂj.

(11) TeHci3airineH MbIHAY IIBIFA]TbI
""Fu ||.|' [ ) = "rif(“f”'r Q) ||q)“||s_t'rn,J’

e, < 01,0, o0l ) (12)
(10) TCHI[eylHlH €K1 JKarbIH Au,l—fa KOOEHTCEK, OHJIa Keaecire KO JKETKI3eMI3

—||,a.u e, + ,rj| VAu, | dO e:j I‘—Lﬁu ldO2dt +
0

(13)
j [ e | A, |2t + j A1) Aw, |dﬂdf+—||ﬂq)u|

0 ﬂ 0 0,

L)

Au, |dﬂ < H’”ﬁ:f || Len,) TEHCI3/IIT1 OpbIH aJajbl J1a

Kon xer 1;;1J1 CH TEHCI3AIKTIH OH JKaKTarbl op KOCHUIFBIIIBIH KapacTBIPCAK,
OipiHLIICIHAE J |

|ﬁu || j‘"ﬁ"'ﬂ| A, ||.fr o) dt <

L Ly

A

( It Ly Ly e
<H (M +5 J s o+ 55 [l 55V e 5 Wl |

Conrbl TeHCI3IIKTE YV2T — M — § > 0 OomareiHgait § Oomkarm, ecernrer (7)

OaraceIH anambi3. Comait colikeciHie § TaHar, Keiaeci TeHCi3I[iKTeH (8) amambI3
™

(M+35 L e Lio 1P
r,"?ﬁ.u |-’ (Ds) }1\ \n'rZ l J‘"T .f (il -;.5&_: I"“'f-“-’.:rﬂ ' | f |.f 1) E""IJ" |IF':1 J
2og” 5

(4)-(5) TeHci3AiriH 1INy YIIH Keeci TeHCI3IIK OPBbIH aJiFaH IbIKTaH

”'MF- "r'l';fs:,., = Mr-: ""4“1
OHI1a

”MF- "u':*ru.,; = M’__,{“Kfu;_ " " JT(-”.' i 12y (14)
Keneci typneri TeHCiSI[iKTl KapaCTHpaﬁHK

LafCig b’

Lafia
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Oy

Ou, dAu,

ox oy

%
( cu, OAu,
g R A

- +
Lyfidy s L Lo gL,

(15) TeHCI3AIriHiH OH >KarblHAAFbl Op KOCHUIFBIITHEI KapacThlpambiz. W7

Cl, (:'_‘m.f on, dAu, cu
\ -+
ox

K-'r“'f- ”L 0,

oy oy ox T O
- s Lo, ) vy ox

kenicTiri Wl-ra koliburranasikran, (12) KoiaHbIn ObLiaii xka3yra 60abl

o, oA o, oA, oA,

s a E a A E J&f ~
cx ) L( 3, ) X e, ] €V Lyfidy ) cy Lyfgn, )

11
Ii-x L| : B ||l lI

B - o= lg p)

D'l = Ma "“”.r +M'S ||H|||l .
L, L}
OHJIAa
oA, 1/ 5 /3
E <M |,.,,  FM'S
F._II, il A 0 P
- Lyita, )

(15) Tenci3airine COHFbI TEHCI3IKTI KOMBIT, OPUAPUX TEHCI3ITIH eCKepiI
”Kl"r”;- f".’._.'!!...l < M3 .1| (™ + [.'W"ﬁ b ‘lel,] :

Lk,
1

Kon xetkizinren TeHci3mikTi (14)-ke xosmb3 ma, 1 —§ 3 > 0 OGonateiHmail &
TaHaaiimMbi3. OHJIa MbIHA Oarara KOJI JKETKI3eMi3

”MF- "u'..'-zz..; = 'M'-:u- | reag T ”“p“”;-;.-nu]
Ocsinan, Jlepe-lllayaep npuHIMIIH KOJIJaHa OTHIPKII, (4)-(5) TancelpMachIHbIH
memiMaunrin - Tabamer3.  lllemiMHIH KanFbI3ABIFRIH - gonenaey  yinH, (4)-(5)

TanchIPMachl U, JKOHE U, LICHIIMIEpiHe he aen 0omxaibik. OHa vV = U, —U, YIIIH
oA R[ cu, dAv - O, Fﬂvj ov ov dAu, ov dAu, i

— + Ay +—+ayv=R -
ct ox

oy vy Ox 3 Sy EEET
) oy oOx R G éy x|

1'||_" = ih'|l_" =1,

TanchPMAChIHbIH IemiMi 6omatbiH [|Av|| o) < 0, xanre13 xayaObl Oomabl.

Oneduerrep:

1. Jlanpokenckas ~ O.A JluHeilHple W KBa3WJIWHEHHBIE  ypaBHEHUS
napabonuueckoro tuna. / Jlanenkenckas O. A., Ypaneuesa H. H., Cononnukos B. A.
M.: Hayka, 1967

2.Ilonoa T.M. Pa3pemuMocTs HavalbHO-KpaeBOH 3aa4d  ypaBHEHUSA
CUHONTHUYECKUX TEUCHUN C pPa3pbIBHBIMU TPAHUYHBIMH YCIOBUSIMU AJbMaHaxX
COBpeMEHHOM Hayku u oOpaszoBanusa. Cepus «Maremartuka, (u3vKa, TEXHUYECKUE
HAyKH ¥ METOJMKA UX mpenojaaBanus» Tam6oB: «I['pamortay, 2008 Nel(8), c.164-168

3. Babumesuu II.H. Meton ¢ukTuBHBIX oOjacTel B 3ajJayax MaTeMaTHYECKON
¢usuku. M.:13-Bo Mock.yH-Ta, 1991.

107

Lofin, )



CBI3BIKTBIK EMEC I'MITEPBOJIAJIBIK TEHAEYJIEPAIH BIP KJIACBI
YIIIH KAJIFAH OBJIBICTAP 9ICI

Kyrreikoxkaesa LII.H., Xaiipat A.
[II.YonuxaHoB aTbIHAAFbl MEMJIEKETTIK YHUBEpcUTETI, Kokileray Kanacel
aisulu_29.05@mail.ru

byn Makanmaga CBI3BIKTBIK €MeC TumepOoNanblK TEHACYIep YIIIH JKajafaH
oOJpICTap 9mici KapacThIpblaaabl. JKUHAKTHUIBIK KbUIIAMIBIFBIHBIH OaFrachkl, KEHOIp
Karmaimapaa IICMMHIH OKHHAKTBUIBIK SKBUIIAMIIBIFBIHBIH — JKaKCAPTHIIMANUTHIH
Oarachl aIbIHIBI.

XKanran oOmpicTap onici Ka3ipri yaKbITTa KUBIH TE€OMETPHUSUIBI OOJBICTapa
MaTEeMaTHKANbIK (U3UKAaHBIH €CeNTepiH CaHABIK MOJENbICYy YIIIH KEHIHEeH
KOoJaHbIIaAb6l. Mbicaiibl, OIpTEKTI eMec meKTiK mapTTapbl 6ap HaBre-CToke TeHeyi
yurie [1; 78] moHorpadwus, anm MarematukaiblK ¢uznka ecentepi ymiH [2; 163]
AKYMbIC, GUIbTpanus Mol yiuiH [3; 16] sKymbic apHaJIFaH.

EcenTiH KOMbLIYbI

S miekapackl 6ap QcR" 00JBICHIHIA TUNEPOOANBIK TUITI CHI3BIKTBHIK €MEC
muddepeHManapK TeHaeynep yirin Jupuxiie ece6iH KapacThIpaMbl3:

%:Av-|v|pv+ f€x, (1)
V|t=0 =V (X), Vt|t=0 =Vv,(X), (2)
v, =0. (3)

XKanneutanran  memniMHiH ~ O6ap  0oilybl  Typallbl  TE€OpeMa  JKOHE  OHBIH
muddepeHunanablk Kacuertepi [4; 79] »KyMbICTa )KETKITIKTI 36pTTENTEH.
KOO-He coiikec kil KOAP(UIMEHTIIEH >KaJFACThIPbUIFAaH IIEKapachl S, ,

S, S =0 6onaTelH D =Qn D, KOMEKII1 00JIbICTa

azvg 3 e|Py,e Y o 1_7 e =

e =AV° -|V°| v —§(§g—av +g—ﬂvt]+f(x/, (4)
Voo = Vo (X), Vi |io = V2 (X) (5)
v* S =0, (6)

eceOlH 1Iememis.

0, xeQ, -
Mynparel & = {1 e D a, 20, 1>2y>0. v,€,) Vv, €, fCx QyHKIUSLIAPEI
) 0

Q OOJBICHIHBIH CHIPTHIHAA HOJIMEH KAJIFACThIPBLIFaH.
Kaarp13 memiMHiH 0ap 00J1ybI

0 - 0 - -
Teopema 1. p<i2, Vok W Q, v, €W, Q, fel,qT;L,Q_ GochH.

2 2

-y

+ &
L, OT;L, © 813

tt

£
t

£
t

€
xt

_<C<w
L, 0T, ©

Coupga

e
L, OT;L, © LOTLO, . g%

Oarachl OpPBIH aJIaJIbI.
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Monenpeyi. (3) — Ti v; mamaceiHa KeOeilTy xoHe D 00JbICHl OO¥fbIHIIA

HHTErpaniiay
1 1-y 2
vy +‘ : +—‘v‘9 +—‘v5 +
‘ ti, et 0 LLINY AHPY o)) p+2 '-ooQT?Lsz]] g? L emL e, D (7)
2
+l‘vg <C <.
c? L, GT:L, © 2

OarachIH Oepel.
(4) —Ti t OoiipiHina quddepeHmanaan, v, maMacblHa KOOSHTIN koHe D 0OJIBICHI
OOWBIHITIA HHTET a1l

Sl el s Lol e 5l @ aflye Vi € )= € G
TEH/IIIH AJIaMbI3.
['enbriep TEHCI3AITIHIA HETI31HIC (v‘f (]j A (j/ft) s‘ v’ (]j Lnoﬁvf (Iljlqdv; (:[LLO: 8)

TeHCI3AIrH anambi3. MyHgarsl  (Co0oneB  KIpICTIPY — TE€OpeMachbIHIAFblIai)

111 .
H+a+§ =1. TeopemanwblH mmapTel OolbIHIIA pn<qg, coHaa (8) — JeH
£ e||P ~ 7 .
‘v (f Lno:g‘vx LZOjSC <o, ‘f, (),VttJﬁHftHLz‘Vﬁ L IIBIFAIbI.
Hormxkecinne
1— 2 2
‘Vtgt LmQ»TJLzO]]+‘ it L. QTL, €3 gﬂ}/‘ t LZQ,T;LZOO]j+gLa‘ { L@o,T;LZQOjSC <. )

TEHCI3/IITIH ajlaMbI3. TeopeMa JomeaacH Il.

Keneci Teopema opbeIHaIa/IbI.

Teopema 2. 1. TeopeMachIHbIH OapIbIK mapTTapsl opbiHaainceiH. Conma (4)-(6)
eceOiniH (9) kKacueTiHe We OOJATHIHAAN JKANFbI3 IICIIIMI OOJaabl kKoHE O &£ —0
ke3ge (1)-(3) eceOinin mentiMine )KHHAKTaIa bl
Teopema INanepkun omiciMeH [5; 90] *KyMbICTa YCHIHBUIFAH 9JIICTEMEHIH KOMETIMEH
ToJeTICHE 1, all MISITIMHIH KUHAKTBUILIFBI (9) OarachblHAH IIIbIFAJIb.

AKMHAKTBUIBIK KbLIAM/IbIFbIHBIH OIpiHIIi Oarachbl

Opi Kapaii (4)-(6) eceOiHIH MICIIIMIHIH )XUHAKTHUIBIK KbIIAAMBIFBIH 3€pTEHMI3.
Keneci Teopema nypwic 60abI:

0 0
Teopema 3. f, eL,(0,T,L,(Q)), V,(X) eW,(Q), v,(X) eW, (Q) 6ochIH f (t,X), V,(X)

2
v,(x)- Q, p< s CBIPTBIH/Ia HOJIMEH KaJFacThIpbUIFaH QyHkuusiap. Conaa

2 2 2
‘vf—vt \\+‘vg— \\+L‘vg— -
LOT:L,Q LoTLe g~ L OT;L, © _
1- 2
+—7/‘vf—vt _<C¢&*,
eP LOT:L, © _
‘vg -V _<Cg”.
L, OT;L, 6

Oarachl OPBIH/IAJIA]TBI.
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Ere ]‘ tt i & 2 & 2
v v Hve vy +
p vt erLe Yy Y XL eTiL D
0 L, (S)
2 1-— 2
+ L Vi -V, - —yvft—vn <&t
P LOTLO, . gF LOTL,© _
Vi — _<C¢g”,
LOT:LO~
ﬁ, 7 =0,
2
a B
MYHJAFrbl y =< mMmax E’E ,a>0, >0, O0<y<],
o
—, =1 a>0
2
. O . ~r
1) - m p(x) eW, (D) ¢dyukmusaceiHa KebOeWTeMi3, Q OO0JbICH OOHNBIHIIA

uHTerpangaimen3, V(X,t) - GyHKOWSACBIH  Q OOJIBICBIHBIH CHIPTBHIHIA HOJIMEH
JKaJFacTeIpaMbl3. HoTuxkeciHie MHTeTrpaIablK TEHIIK alaMbl3

o*v ~ Yoy B
(?@J +¢,.0, ,+ M'DV@JD — J.§(0dS: “itx)p . (20)
D S

v¥ —v=@ nen Oenrineiimi3 xoHe ¢ =, jaen yirapamas. Conpa, (4)-(6) xoHe
(10) GoitbiHIIIa, @ YIIIH UHTETPAJIBIK TCHIIK ajlaMbl3

1d 2 Vo2 ), 1- , ov
3 (s o+ Lol J+ k(v v b ven) = [Roes. ()

(11) — niH OH KaFbIH TypneHnipeMi:; COJIaH KeMiH { OOMBIHIIIA HHTETpaJIaiMBbI3

Vé‘

t
| j@a),der = j@a}ds j j—a)der (12)
oson $0n 05 On
(12) — ui KipiCTipy TEHCI3/1T1 OOMbIHIIA OaramaitMbI3

ov - 2 2 312
<ol e Sl dol = ool 5

Opl Kapalhi OH JKarblHBIH 1mIKI epHeriHe HOHITIH KepCeTKITI TEHCI3IIriH

_[ —a)dS

KOJIIaHAMBbI3 p=i, q=1 1 .
oy —
1/2
Conna I_a’ds <C(5” e, 5”“’ LZOO,J SC\/ *lon, 0,5+ 2 2”“’ L=
< C\/gz(”a)xnz +gla||w||2j sé‘[”a)xnz +gla||a)||2j+cﬁgz, 0<ap <. (13)

TEHCI3IITIH ajlaMbI3. backa JkarbpIHaH,
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s o ] ] o

<Tjﬂw|dum<Tjﬂm|dwx T,

LOTL©,

s
2

(14)

/4
o Jolt = ol Nl = Aol + 7100, g+ Cot

(13), (14)- Ti GipiKTipe OTBIPHIIT ,

1-
ol ¢ 520 Joulh, + Zolol, +1 110, s, 03]+ Co5™ (15)

OaracbIH ajJaMbI3.
AHAJIOTHSIJIBIK TYPJ1€ KOCBUIFBIIITAP/IbI OaFagaliMbl3

t

[l ¢-d7 < {I
L, €_ 0
¢ 1/2 ‘
4 1-y
S B e Oy
0 0

‘lov
o

0

t

ov. I vz 1/2
\dr] X[J-”a)”izs:dz'j <
L6~ 0

on

Jjégfmder <

(16)
8p1 Kapaﬁ CBI3BIKTBLIK €CMCC KOCBUIFbIIITAPAbI OarajlaiiMbI3

(vg "ve —|v|”v,a)t) ‘: ¢)+1m5a1 +vﬂ13w,mtj}
i (17)
<o{|v'],_ o5+ Me, o Jloll, o3, 0
1 1 1
Mynna o, +f,=1, =0, B >0, E+a+5=1.
TeopemanbiH 1maptsl OofbIHIIA, (17) — HIH COJI JKarbl JKOFapFbIIaH Cleo|-|ea]

namMacbiMeH OaranaHazpl xxone (1 1)—(17) — JICH

1d 1-y 4 1-y
sl ol + Zol, |+ ol < o Joulh, + Zolols, + 7ol g 005
+Cye” +Clav[[; +Cloy |,
TEHCI3/ITIH aJlaMbI3.
bynan keneci 6ara mIbIFaIbI:
7 _7
”w ”Lw()TLZ “+||a)t|||_,()TL2 ” |||_20TL200 ||a)t||L2()T L, ©, SC‘C"Z’
”a)”Lx(),T;LZs]]S Ce. (18)
(1) xxone (4) — 1i  tOoiipiHIA JUQQepeHIMATIaiMbI3 KOHE  Q XoHEe D- na
0
colikecinme ¢@eW,Q© - re koOeiiremis. ComaH KeiliH aJbIHFaH TEHIIKTEPIiH
alBIPMACBhIH KapacTbhIpa OTBIPHIII, @=w, NN YUFapbIll *KOHE >KOFapblIarblaan

TaJIKbUIAW OTBIPBIII
2

1d ¥ -
22 1ol +lanlt + ol )+

a
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/4 1-y
{lowls + Lo, [+ 20l g7

.(v "y —|v|pvt,a)n).

dt WMHTerpasbl MIEKTENreH Jen yirapaMmbl3. bynan keneci O6ara

&

OarachIH aJaMbI3.
2
tt

byn ke3ne flov
on

0 L6
mbIFaabl:
2
@
tiL, ¢T;L, 0 ” L. ()T LZO]] L., QT Lzoojj (19)

_7/||a) LQTL G, D It on,T;LZGJJS Ce?
KHHAKTBUIBIK KBLIAAMABIFBIHBIH €KiHIII 0arachbl
Teopema 4. V,(X) eV\;)ZZ(Q), v, (X) eV\?l(Q) p=2, n=3, S,S, eC?,

2

< Cg K Oarachl OpPBIH/IAJIA]IBI.

dt<C <o OomnceiH. CoHma
LOT:Le

_Vtt

Tﬂ 0
slion

Jaaenneyi. (19) Garacel nypbeic ekeHiH Oaitkaiimbiz. Ce0eb1 3. TeopeMachbIHbIH
OapiibIK mapTTapsl opeiHAanaasl. (1)-(3) xxone (4)-(6) OoiibiHINIA @ YILIH

%HV )?ve —(V)?v=Aw, (20)
(21)

w‘t:O :O’ wl‘t:() :O’ a)‘S =V N
TEHJICY1H alaMbl3.
(20) — eI W(x,t)-Te KOOCHTE XKOHE ¢ JKOHE Xx OOMBIHINA €Ki peT OeJmeKTen

WHTErpaliail OTHIPHIT, KEJIECl MHTErPaJIbIK TCHIIKT] aJlaMbl3:

[ O, + O vV W) o Ay -

(22)
ow oy ~ ~
—uydS + a)—dS}dtz(v,t// =Gy, |
: on j' on t —9|th t’9|th
W Keliecl TeHAEY/ 1l KaHaFaTTaH IbIPChIH:
W, — Ay + (vg)z—vgv+(v)2?g:a), (23)
W|t:T =0, l//t|t:T =0, l//|s =0.
T 2
Congma (22)— nen I | +§w%—lsds}dt =0. (24)
0 Q S

TEHIITIH ajIaMbI3.
(23) - Ti z//t -re KeOeHTim, ) 00nbICckl OOMBIHINIA HHTErpaAaiiMbI3. HoTmwkecinae

Sl P T v (0 T vk = G (25)

TEHJITH anambi3. (25) — 11 ['enbaep TeHc13air1 OoMbIHIIA OaFaiaiMbl3.
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Q

Kanran KOCBUIFBIIUTAp aHAJOTMSJBIK TypAe Oaramananpl. ['poHyon JemMmacsl

OOMBIHINIA KeJIeCl OaFaHbl ajIaMbl3:
2

<C [o dt. (26)
0

2
L. (0.T.L,(Q))

”‘/jt i(O,T,LZ(Q)) + ”Wx

(23) -1i Ay, -Te kebeliTemi3, 2 0OJBICH OOWBIHIIIA HHTETPAITANMBI3.

1 d h & £ =
S dt ﬁ//xt”z +||A¢//||2 F j(v )2+ VOV + (V) Ay pdx = ja)Az//tdx. (27)
Q Q
27) TeHAIriHIH OH KaFbIH KEJIEC] TYPIE KOpCeTeMI3
YP p
Ia)A w.dx = % ja)A wdx — jthde : (28)
Q Q Q

(27) — HiH eKiHII KOCBUIFBIIIBIH KeJIECl TYPIe TYPIICHIIpeMi3:

J.(vg)z —VvoV+(Vv)? Bz//twdx=§ J(vg)z —Vov+V? Bl//lﬂdx—
Q Q (29)
- j(vg)z +ViV 4 V2 ?Al//l//dx— I(vg)2 +VOV+ V2 watdx.

(27) —HiH KOCBUTFBIIITAPBIH KipiCTIpy TEHCI3AIr: OoibIHIIA OaFanaiimMb3 [5; 102]

2
Jory apax < av ol o V'] o < I8vle +Clvda,
Q
J.VfVEAW‘PdX S”Al//”(}”l//”Le(Q) Vi Ls () v L = C‘Aw”; +”WX”§“ (30)
Q

vs2

Wl oy <801 +Cll,

L (Q)

fove)? apyrx <Ay

Backa KOCBHUIFBIIITAp aHANOTUSJIBIK Typle Oaramananwl. (27), (28), (29) —nan ¢
OolipiHIIa MHTerpayijaraHHaH >koHe (30) OaracblH KOJIJaHFaHHAH KEWIH Kelecl
TEHCI3IKT] aJITaMBbI3:

l ~ T T T
> ﬂ;/xt”; + C||A1//||§2 <C tj”At//”; + é[a)Ay/dX—LJ;a)tAt//dth+ 6ﬂ|a)||;dt, (31)

T T
fosva v <ol I, + o, (32
Q tQ t
(31), (32) — neH mIbIFambL:
.
or e <€ Jlof dt (33)
0

Enpai (24) —TiH eKiHIIl KOCBUIFBIIIBIH KipiCTipy TeopeMachl OOMbIHINA OarasialiMbI3
[5; 125]

”l//xt i(o,T,LZ(Q)) +||AW
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oy oy 1 1
indet < ”w“LZ(S) E ) = C”a)”Lz(s)”Wx”iz(D)”AV/”iz(D) =
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<o ol ] [ o] masolf, xcomaolf = @0
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5 Ax 2
<omaolt o, +o > Mo o

KopeiTa aifrcak, rumepOojanblK TEHAEYJIEpCi3 MaTeMaTUKAaJbIK (U3MKaHBIH
CBI3BIKTHIK TEHJCYJIEP] YIIIH KaldfaH OOJBICTap 9MiCi MKETKITIKTI )KaKChl 3€PTTEITECH.
KenTeren »xarmaiifa craimoHap eMec ecenTepie >XKUHAKTBUIBIK >KbUITaMIbIFBIHBIH
Oaracel anpiHOaraH. Ocipece, >XWHAKTBUIBIK KbUIIAMIBIFBIHBIH >KaKCapMaWThIH
OaracelH aiyAblH O€Nrial oficTeMeci ChI3BIKTBHIK €MeC IIeKTIK ecemnTep YIIiH
xapaMmchI3. ['unepOonanblK TeHAEYIEPAiH MIEKTIK €CenTepl YIIiH XKalaFaH oOJbIcTap
O/IICIH HETI3/Ieyre apHallFaH >KYMBICTAp CABICTHIPMAIIBI a3. bysl Makanaga ChI3BIKTHIK
eMec TUnepOoNaIblK TEHACYJIEPAiH OacTanKbl-IIEKTIK eCcenTepl YIIH >KajlraH
obibicTap omiciHe HerizgeMe Oepini. IllemiMHIH KUHAKTBUIBIK KbUTIaMIBIFBIHBIH
Oarachl abIHABI.
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[Iporpamma MIKOABHOTO Kypca MaTeMaTHUKHU, BpEMsl, BBIJIEJICHHOE Ha ¢
M3y4YEeHUE, JIOTMKA W3JIOKEHUS y4eOHOTro Marepuana W Japyrue (paxTopbl mpolecca
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oOyueHus: MaTeMaTHKE MO3BOJIAIOT O3HAKOMHUTH YUYaIIUXCA HE TOJIBKO C CHUCTEMOM
JNENYKTUBHO BBICTPOCHHBIX MAaTEMAaTHYECKMX 3HAHWW, HO W II0KAa3aTh JIOTHKY
pPa3BUTHS MaTEMaTUYECKUX HWJEH, MPUYMHY HX 3apOXKIECHUS, YTO CIOCOOCTBYET
MOTHUBHUPOBAHHOMY U OCO3HAaHHOMY YCBOCHHIO y4eOHOIro MaTepuaia 1o MaTeMaTHKe.
Tornpa kak panpHEiIee NPOJOJDKEHHWE O00pa3oBaHUs B KOJUIEIXaX M By3ax
KAUECTBEHHO OTJIMYAETCSI OT IIKOJBHOIO YCUJIEHUEM pPENPOAYKTUBHOTO CTHIIS
npenojaBanusi (M COOTBETCTBEHHO, YYEHMs), YTO BBI3BAHO HEOOXOJIMMOCTHIO
u3ydeHus Oonpmioro o0béMa yueOHOW HHPOPMAUU W JPYTHMH  YCIOBUSMHU
BY30BCKOr0o 0oOy4deHHs. be3yciioBHO, Takas TpaJULIMOHHO YKOPEHHUBILAACS METOAUKA
oOyueHus B By3€ UMEET CBOE OIpaBAaHue, 3aKII0Yaroascs B cnennduke oOydeHus
B ATHX 00pa30BaTeNbHBIX Opranu3zanusx. Ho, TeM He MeHee, HENb3s 3a0bIBaTh, YTO
pPa3BUTHE KPEATUBHOCTU MBIIUICHHS JTUYHOCTH BO3MOKHO TOJIBKO IPH OCO3HAHHOM
YCBOEGHUM HE TOJIBKO pE3yJIbTaTOB NEATENbHOCTH MAaTEMAaTHUKOB B BHJE
JNEAYKTUBHOTO HAarpOMOXJICHHUS MaT€MAaTHYECKMX IPEJIOKEHUNH M TEOpeM, HO H
IyTeH €€ TOCTHKECHHUSL.

PaccMOTpUM HECKOJIBKO NPEJIOKEHUN, LENb KOTOPBIX COCTOUT B YCHJICHUH
ABPUCTUYECKUX NMPOOIEMHO-TIOUCKOBBIX METO/I0B OOyU€HHUsl KaK CpPEACTB pa3BUTHUS
TBOPYECKOTO MBIIIJIEHUS CTYICHTOB.

1. U3y4eHue anredpan4ecKux CTpyKTyp.

B kypce anreOpbl U TEOpUHM UMCEN U3Y4aeTCsl MOHSATUE TPYIIIbI, KaK IpUMEp
a0CTpakTHOW anreOpanveckoil CTpykTyphl. Jlamee BBOASATCS MOHATHS MOATPYIIIBL,
CMEXHOIr0 KJIacca, HOPMAJIBHOIO JeNuTeNsl, (akTop-Tpynibl, romoMoppusma u T.1.
AkcuomaTtuka copMynupoBaHa Ha (opmaibHOM YypoBHe. Ho mocie wuzydeHus
TEOpPUHM 4YHUCEJ JOyMAaIOIIUA CTYyIEHT HE CMOI Obl MOJYYUTh OTBETHI JaXe Ha
cienyromue Tmpoctele Bompockl. IloueMy B omnpeaeneHUM Tpynmnbl  OTAAHO
MPEANOYTEHUE UMEHHO 3TUM CPOPMYIHPOBaHHBIM akcuoMaM? Ilouemy, Kk nmpumepy,
HE BBECTH Cpa3y e KOMMYTaTHMBHOCTb omnepauun? Kakas Oblia HEOOXOIMMOCTH B
M3YYEHUU TMOHITHM HOpMajbHOro nenurtens? WM tak nanee. Otu (akTbl TOBOPAT O
TOM, YTO U3yYEHHE YKAa3aHHOIO0 MaTepuaia He OCO3HAHO CTYIEHTAMHM, €ro U3y4eHHUE
He uMmeeT MoTuBalMio. Ha Bce 3Tu Bompockl ObLIu Obl MOTYy4YeHBI OTBETHI, €CJIH B
Kypce anreOpbl m3ydanach Obl Teopusi ['amya ¢ COOTBETCTBYIOIIMM HCTOPUYECKUM
AKCKypcoM (Wi XOTs OBl JaBajoch OBl Kakoe-TO NpejAcTaBicHHUE O Hel). Benb
MOHATHE TPYIIBl BIOEPBbIE BBEI B MaTeMarwky [amya, Kak HMHCTPYMEHT IS
WCCIICIOBAHMUS BOIPOCA O Pa3pElIMMOCTH YPAaBHEHUM BBICIIMX CTEICHEHW B
panukanax. O3HaKOMJIEHHE B KaKON-TO Mepe C ero ujeeu cienano Obl M3ydeHUe
TEOpHUH TPYII HeHOPMaTbHBIM, MOTUBUPOBAHHBIM, TOMOTJIO Obl OCO3HATH JIOTHKY U
IBWKYIIME CUJIBI Pa3BUTUSL MATEMaTWKH B 3TOM HalpaBJIEHUH, CHENaIo Obl
MOHSTHBIM HEOOXOJUMOCTh M3YyYE€HHUS] UMEHHO paccMaTpHUBAEMBIX B Kypce aiareOpbl
noHsATUM U cyxaennit. Ho pabotel ["anya, kak M3BECTHO, HE BKJIIOYEHBI B IPOrPAMMY
B Kypce aiareopsl.

HyXHO Tak»e OTMETUTb, YTO MpeiaraéMblil Il U3yYEHUs] MaTepuall UMEET
OOJBITIOE 3HAYEHUE TSI TIOHUMAHUS CTYJCHTAMHU BBICOKOTO YPOBHS 00OOIICHHOCTH
U aOCTPakTHOCTH MaTeMAaTHKH, KaK CHUJIBHOTO METOJa HAayYHOTO HCCIIEIOBaHMUS.
HccnenoBaTenu HCTOPUU MaTEMaTHKHU €IUHBI BO MHEHHUH O TOM, 4TO padoThl ["anmya
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uMenH OOJIBIIIOE SBPUCTHUECKOE 3HAYCHHE B Pa3BUTHH MATEMAaTUKH, YTO MOCJE €ro
paboT MU3MEHUJICS MpeaMET M3ydeHus: anreopel. M mosToMy OTCYyTCTBHE B y4eOHOM
MaTepualie 3TOro0 Marepuaiga — HEBOCIHOJHUMBIN MpoOed B PACKPHITUH JIOTHKU
JIBYKEHUST MaTeMaTHYEeCKOM MBICIH, TEpSAIOTCS OOJIbIIME BO3MOXKHOCTH B
OpraHU3alH dBPUCTUYECKON AEATEIbHOCTU CTYAEHTOB.

[To HameMy MHEHHUIO, HET HAJOOHOCTH B M3YYEHHH MAaCChl TEOPEM MO TeMaMm
«I'pynmnb»y u «Komnba», oHM aHaJOTUYHBI U B UJCHHOM OTHOILIEHUU NYyOJIHUPYIOT
Apyr npyra. JMoakTUYecKd IenecooOpa3sHO OOCTOSATENbHO HW3YYHTh SIEMEHTHI
Teopuu rpynn, a no teme «Koiblia» 03HAKOMHUTH C TOTOBBIMH pe€3yJIbTaTaMH,
nosicHsisl 1o aHanoruu. HyxHo Oosbiie oOpaTUTh BHUMaHHMS Ha MPaBUIBHOE
BOCIIPUATHE LETOCTHOTO 31aHNs MATEMATHKHU, HA METONOJIOTHYECKHE BOIPOCHI.

2. HeeBK/JIMI0BBI F€OMETPHUH.

Takum ke BaXKHBIM M TEPEIOMHBIM MOMEHTOM JJisi OOydeHHsT MaTeMaTHKE B
Kypc€ T€OMETPUU SBJISETCS HM3YyYCHHE HEEBKIIMJIOBBIX T€OMETPHHM, B YaCTHOCTH
reomerpun Jlo6auesckoro. B aTom Bompoce, kazanoch Obl, 1€7I0 OOCTOUT ropasio
ayuiie, 4yem c Teopued ['amya: reomerpus JloGaueBCKOro JOBOJBHO MOJIPOOHO
u3Jaraercs B ydyeOHUKax jisl NEeAaroru4ecKuX CHEHUaIbHOCTEH M KIaCCHYECKUX
yHUBEpPCUTETOB. OHAKO aKIEHT CAEJIAH Ha U3YYEHUU COAECP/KAHUS ITOW I'€OMETPHH.
Ba)xHBIII MOMEHT, 3aKJIFOYAIOLINIICS B N3MEHEHUU BCEW METOJOJIOTHUHA T'€OMETPHUH KaK
HayKH, OCTaeTcsi JOJDKHBIM OOpa3soM HEBBIJCIEHHBIM. Takke HeJ0CTaTOYHO
BHUMAaHUS YJEJSETCS TOMY IOJIOKEHHIO, YTO MMEHHO Toj BiausiHueMm uaed H.A.
JlobaueBckoro, S.boitsim, K.I'aycca reomerpus kak aOcTpakTHas Hayka
«OTOPBAJIACH» OT CBOETO COJEPKAHUS, OT CBOEM OCHOBHOW MOJENH, IPEBPATHIIACH B
a0CTpPaKTHYIO JIOTUYECKYI0 CTPYKTYpy. TOJBKO MOHMMAaHWE JTHUX IOJIOKECHUM
CTYJIEHTaMH IIOMOET UM OCO3HATh TOT KaU€CTBEHHBIM CKAYOK, KOTOPBIA MPOU30IIEI
B Hauvase XX BeKka B MOHMMAHMM CYUIHOCTHM MaTE€MaTUKU KakK HAayKHd O
MaTeMaTUYECKUX CTPYKTypax.

N3 cka3aHHOTO cleAyeT, YTO IPU M3YYEHUU HEEBKIMIOBBIX N€OMETPUN TAKXKE
HEJO0CTAaTOYHO IMOJIHO MCIIOIB3YIOTCS 3BPUCTUUYECKHE BO3MOYKHOCTU 3TOrO y4eOHOTrO
Marepuana.

3. O moTtuBupoBke akcuomatuku I[leano

Taxkxe Kak Mpu U3y4eHUH MOTHUBUPOBKH JI0KA3aTEIbCTBA «OUYEBUIHBIX» (DAKTOB
IIKOJIBHOTO ~ Kypca T€OMETpUHU BO3HHMKAIOT aHAJIOTUYHbIE TPYAHOCTU C
MOTUBHUPOBKOM HM3y4YE€HHE AaKCUMOMATHYECKOHM TEOpHHM HATypajbHBIX  YHCE].
PaccmoTpum  geTanpHO TPUYMHBL 3TUX 3arpyaHeHud. [{ns storo mnpuseném
(dbparMeHTbl 3TOM TEOPUU MO YUYECOHUKY, PEKOMEHJOBAaHHOMY JJI CTYJIEHTOB. XOTS B
KayecTBE MPUMeEpPa MOKHO pacCMaTpUBaTh JHO0YI0 yUEOHYIO JIMTEPATYPY, T. €. HAIlIK
3aMeYaHMs] HE HaIlpaBJEHbl MPOTHUB KOHKPETHOTO aBTOpa, peyb HAET BOoOOIIE 00
M3Y4YeHUU aOCTpPaKTHOW CHCTEMbl aKCHMOM HaTypajbHBIX YHCEJ, Ha3bIBAEMBIX IO
MMEHHU aBTOpa akcuomamu IleaHo.

«OCHOBHBIM OOBEKTOM TEOpPHUH OyIeT OOBEKT «HATypaJlbHOE YHCIIO»,
OCHOBHBIM COOTHOILIEHUEM HAa MHOKECTBE HATYpaJIbHBIX 4YHcesl OyleT COOTHOLICHHE
«cIeqyeT 3a», KOCBEHHO ompenenseMoe akcuoMamu. CoBHAJCHUE 3IIEMEHTOB
MHOKeCTBa OyJeM 0003HA4YaTh 3HAKOM PABEHCTBA «=», a pa3iMuue— 3HAKOM «F».
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Ecnmu HarypanbHble uncina 0003HauuTh OykBamu a, b, ¢, d,..., TO COOTHOIIECHUE
paBeHcTBaa = bo3Hauaer, yTo OykBamMH au DOOO3HAYEHO OJTHO M TO e HATypajIbHOE
YHCII0; €CITH )K€ pacCMaTPUBAETCsl COOTHOIIIEHUE @ # b, TO MOCieIHee 03HAYALT, YTO
OykBamu au boO03HAYCHBI pa3IMYHBIC HATYPAIbHBIC YUCIIA.

VYcnoBumcsi 0003HAYaTh CUMBOJIOM @' 4YHCIO, CIEAYIOIIEee 3a YUCIOM a, U
CUMBOJIOM 1 — eMHUITY MHOKECTBA.

Omnpenenenve 1. HarypanpHbIMH YHCIaMU Ha3BIBAIOTCS JJIEMEHTHI BCSKOTO
HEeImycToro MHokectBa N, B KOTOPOM YCTaHOBJICHO COOTHOIIEHUE «CIIEIYET 3a»,
YIOBIIETBOPSIONIEE CICIYIONUM aKCHOMAaM:

Axkcuoma |. CymectByet HaTypanbHOe ynucio 1 (eauHuIla), KOTOPOe HE CIEeyEeT
HU 32 KaKUM HaTypaJibHbIM YHCIIOM, T. €. &' # 1 ais mo6oro sneMmentaa u3 N.

Axcuoma Il. lns mo6oro HaTypaapHOTrO 4uciaa aB MHOXkecTBe N cyIiecTByer
CJIeyrollee 3a HAM HAaTypajJbHOE YHCJIO a’, ¥ MPUTOM TOJIBKO OJHO, T.. U3 a = D
cirenyera =b',

Axcuoma lll. JIroboe HaTypalibHOE YHUCIO CIEAyeT He 0ojiee YyeM 3a OJHUM
HATypaJIbHBIM YHCIIOM, T. €. u3 @' = b' cenyera = b.

Axcuoma IV (akcuoma wunaykiuu). Ilycts moboe mHOxkecTBO M oOnagaer
cBoiicTBamu: 1) eIWHMIIA MPUHAMICKHUT M, 2) €clii YHCIIoa NPUHALISKAT M, TO
clenyromee 3a HUM 4YHClIo @' Takke npuHamiexut M. Torma M comepxut Bce
HaTypaJbHbBIC YUCIIa, T. €. coBmamaet ¢ N» [1, 184].

O4eBUHO, aKCUOMBI BBITJIAIAT HaJyMaHHBIMHU, COBEPIIEHHO (OPMAaJbHBIMU U
HE UMEIOIIUMHU CMBICIIa, KOTOPbIE U3BECTHBI CTYJCHTaM C TI€pBOrO KJacca.
Boobmie Bce mokazarenbcTBa BBIMISAST TOJHOM CXOJIACTUKOW W BBI3BIBAIOT
HEJIOYMEHHUE Y HHX.

B nepeuncneHHBIX BBIIE aKCMOMax BbliAeIeHME | W 0003HAUEHHE €ro
TPaJAWIIMOHHBIM CIIOCOOOM M SIBHOE BBICKA3bIBAHUE COOTHOIIICHUS CIIOBAMH «CIICTyET
3a» M CO3MaéT TyTaHWIA H3-3a COJCPKATCIBHOTO TPHUHATHS ATOTO DJEMEHTA H
COOTHOIICHHS, T.€. OOpa3HOE€ WHTYUTHBHOE BOCIPHUATHE DOTHX KOMIIOHCHTOB
aKCMOMAaTHUKH HECET ropa3no Ooibiie WH(GOpPMAIIUU, YeM OHO 3aJaHO B aKCHOMax.
[ToaTomy 3Ta mH(pOpMaIUs 3aTeM MeNIaeT UM U JIeJaeT OCCCMBICICHHBIM MHOTHE
JI0Ka3aTelIbCTBa, OCOOCHHO TIEPBBIC.

[ToaTomy HeoOXxomumo ¢GopMannu30BaTh M OTH KOMIIOHEHTHI aKCHMOMATHKH
ITeano. be3ycioBHO, 3TO CO3aCT ONPEACIEHHBIE TPYAHOCTA B YCBOCHUU MaTepuralia,
HO 3aTO, TAKXKE KaK U MPU U3YyUYEHUU «OYEBUIHBIX» (DAKTOB OyNeT yCBOCHO IJIaBHOE,
a uMeHHO: unea Gopmanuzanuu. Beap Ha caMoM Jienie 3Ta aKCMOMaTHKa B KaueCTBE
MOJICNIA TPEIOoJIaraeT He TOJBKO MHOKECTBO HAaTYypaJIbHBIX YHCel (XOTs, KOHEUHO,
9TH MOJEIN U30MOP(HBI).

Beném dynkimioS(X), KoTopasi COMOCTAaBIsACT YHCIY X HEKOTOPHIH 31eMeHT. B
HEKOTOPBIX yU4eOHUKAX BBOJST TaKyIO (YHKIIUIO, HO MbI BBOIUM €€ IO JIPYTOMY: MBI
MTUIIEM «HEKOTOPBIH 3JIEMEHT» BMECTO CJIOB «CJICAYIOIIEe 3a X». Beimenum  Tarke
BO MHOXecTBE N 0COOBIi 37IEMEHT a.

Omnpenenenue 1. MuoxectBoM N Ha3bIBalOTCS AJIEMEHTHI BCSKOTO HEMYCTOTO
MHOJKECTBAa, B KOTOPOM BBIJCICH 3JEMEHT a | onpeaeneHa ¢GyHkuus S(X),
YIOBJICTBOPSIOIIEE CIICIYIONUM aKCHOMAaM:
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Axcuoma l. ITpu mo6om xEN :S(X) #a

Axcuoma Il. JIns mo6oro x ENB MuoxkectBe N cymectByer S(X), U mpUTOM
TOJIKO OJIVH.

Axcuoma Ill. JIroboe 3nauenne GyHknmu S(X), SBIsIETCS OTOOpaKCHHEM HE
6osee onxHoro >rmemeHTa x€N .

Axcuoma IV (akcuoma uHaykium). Ilycts mro60oe MHOXKECTBO M HaTypaJIbHBIX
yrces o0namaeT cBoiicTBaMu: 1) a mpuHAICKUT M; 2) eclii HEKOTOPBIN 3JIEMEHT X
npuHauiexkut M, to S(X)upuuamiexur M. Torma MHOXecTBa M coBHamaer ¢
MHOKecTBOM N .

Takas abctpakTHas (HOpMyIMpPOBKAa aKCHMOM IPU HAIIEM BapHaHTE MPUAAET
CMBICJI JIOKa3aTEIhCTBAM BCEX TEPBBIX MPEMIOKCHUN MPH JATbHEUIIIEM pa3BUTHU
teopuu. Hanmpumep,

CnencrtBue. Ecnm manHbie 35eMeHTH X ¥ y MHOkecTBa N paznudanel, To S(X) 1
S(y) pa3nu4HEI.

SIcHO, 4TO B JAHHOM CJIEJICTBUM HET HUKAKOW OYEBUHOCTH, U €r0 HEOOXO0IUMO
00OCHOBBIBATH UCXOIs1 M3 onpeseneHus GyHKIuu S(X) ¥ aKCHOM.

Torga xak B mepBOd akKCMOMATHKE TO CJICJICTBUE YUTACTCS M OOOCHOBBIBACTCS
CJIEYIOIUM 00pa3oM:

CnenctBue. Eciiu jaHHBIE HaTypalibHbIE YKCIIa PA3JIMYHbI, TO U CIEIYIOLIUE 32
HUMHM YHUCJIa PA3JIMYHBL, T. €. U3 @ = b Bcerda ciaenyer &' = b '. Hanpumep, mycTb
nanbl unciaa 2 u 3 (2#3), Torma 2' =3 u 3' =4; Tak kak 2 # 3, 10 2' # 3' (1. €. 3 ¥ 4).
OTH paccyXaeHHUs, KOHEYHO, BOCTIPUHUMAIOTCS KaK HeCephE3HbIE.

Torga kak npu HalleM BapUaHTE W3JIOKEHUs akchoMbl IleaHo mpuoOpenu
HEOYEBUIHBINA XapaKTep U JOKA3aTeIbCTBA MPUOOPETU CMBICI, BCJIEICTBHE TOT'O YTO
Mbl yOpaJii HMHTYUTUBHOE BOCIHPHUITHE COOTHOIICHUS «CJIEAyeT 3a» U SBHOTO
BBIJICJICHHS unciia | B €ro TpagullMOHHOM HM3BECTHOM MOHUMAaHUU, YTO M CO3MaET
MOTHUBUPOBKY Pa3BUTHIO TEOPHUM, OCOOEHHO €ro MepBbIX mpemntoxeHuit. U camoe
TJIaBHOE, CTYJIEHTaM TMPEJCTABISIETCS BO3MOXKHOCTh YCBOWUTH CYTh (pOpMalU3allvu
MaTEeMaTHUKH.

Takke Ha M3BECTHBIX MOJENAX HYKHO MOSCHSTh, KaK HAYMHAIOT MPUOOpPETaTh
CMBICT I0Ka3aTeJIbCTBO Ka3aJI0Ch Obl (JOPMANBHBIX MPEATIOKEHUH THITA: €CITU TaHHBIC
aJieMeHThl x U y MHOxecTBa N pasnmunsel, To S(X) u S(y) pasnuunsl. [ Takoro
MHO’KECTBa M OTHOIIICHUS YK€ JIFOObIEe TEOPEMBI €CTECTBEHHO OYAYT UMETh CMBICI, a
He Ka3aThCs (hopMaabHOM paboTOM.

4. B kypce MaTeMaTH4eCKOr0 aHAJIU3a HA CTPOTOM YPOBHE U3JIaraeTcs TEOPHs
npenesioB. Ho B mponiecce JanbHENIIETO U3YYEHHUS 3TOT BBICOKO B3SITHIN JIOTUYECKUI
YPOBEHb OCTAETCsl HEBOCTPEOOBAHHBIM W IOITOMY MaTepuaq TEOPUH TPEEIOB
ycBamBaeTcs cryaeHTtamu (popmanbHO. UTOOB M30€kaTh (opManu3Ma B U3YUCHUU
ATOM TEMbI, HEOOXOJMMO paccMaTpuBaTh 3aJadud TOTO K€ YPOBHS CTPOTOCTH,
KOTOpbIE TIOKa3bIBAJIM OBl HEOOXOAMMOCTH TMPUHATOTO YPOBHS CTPOTOCTH B
W3J10°KEHUH TAHHOM TEMBI.

Crenugurka By30BCKOTO OOYy4YeHHs, 3aKJIIOYAIOMascsi B HEOOXOAUMOCTH
M3y4YeHHs ropas3fo 0ombliero oobemMa yueOHOro Marepualia, 4eM B IIKOJE, TPUBOIUT
K emie OoJbIlle CBEPHYTOMY, NEAYKTHBHOMY H3JIOKEHHMIO Marepuana. [Ipum Takom
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W3JI0)KEHUHU OCTAeTCsl €II€ MEHBIIE BPEMEHHM HAa MOTHUBALMIO, HA 3BPUCTHYECKOE
U3JIOKEHUE, HA JIEMOHCTPALMIO JIOTUKW Pa3BUTHS MaTeMaTH4YeCKOW MbIciu. MHaue
roBOpsi, Kak OBUIO CKa3aHO BBIIIE, BHJHO, KaK BOMPOCH pa3pelarTcs, HO
HETIOHATHO, Kak oHU cTaBaTcs. [1o stomy noBoay Y.Y. Coliep nuiier, 4To JEKTOPbI
CUYUTAIOT, YTO HY>KHO M3JlaraThb OKOHYATEJbHBIC BBIBOJbLI U CTECHAIOTCS MOKa3bIBATh
T€ CBOU MPHUEMBI, C MOMOIIBIO KOTOPHIX OHU MPUILIM K HUM, TOTJa KaK CaMoe
HHTEPECHOE IS 00YJarOIIMXCs, MOXKET, 3aKJIFOUaeTCs KakK pa3 B 3ToM [2].

Takum ob6pazom, Bce Te MPoOJIEMBbI, KOTOPHIE BCKPBHITHI B MPOIECCE OOyUCHUS
MaTeMaTUKE B IIKOJIE OTHOCUTEIBLHO ABPUCTUKHU, TOpa3fo OojbIle 00OCTPSAIOTCSA B
BY30BCKOM MPEMNOJaBaHUM, MO3TOMY B OOYYEHUM MATEMATHKE B BY3€ HYXKHO €Il
OoJpITie OOpaTUTh BHUMAaHUE Ha MOTHBAIIMIO, HA PACKPBITHE «KYXHW» TBOPUYECTBA, HA
TreHe3UC MaTEMaTHUECKNX UIIECH.

Jlurepartypa:

1. Komsrun 1O. M., Jlykankuu I'. JI. (1974) OcHOBHBIC MOHSTHS IIKOJIBHOTO
Kypca marematuku. [lox pen. A. . Mapkymesuua. M.: IIpocBemnienue.

2. Y.Y. Coitep (1972)Cotiep VY. VY. (1991) HnaTtyutuBHOEC TIOHMMAHHUE
MaTeMaTHYECKOT0 JI0Ka3aTebcTBa // Maremaruka B 1mkose. Ne2. C.75-77.

Ob U3YYEHUU BOITPOCOB OCHOBAHUMA I'EOMETPHUH B BY3E

Mamnukos T. C.
Kokmeraycknii rocyaapcTBeHHbINM yHUBEepcHTeT UM. L. Yanuxanosa,

r. Kokmeray
Malikov7@yandex.kz

B u3yuenun BONpOCOB OCHOBAHMUSI TEOMETPUM MHOTHE CTYJCHTBI TaK K€, Kak
IIKOJIbHUKH, UCTIBITHIBAIOT TPYJIHOCTU B OCO3HAHUM HEOOXOIUMOCTH JTOKA3aTEIbCTB
«OYEBHUJIHBIX» YTBEPXKIAECHUM reoMeTpuu. M 3T0 HECMOTPS HA TO, YTO OHU U3YUYUJIU
OCHOBAaHMSI TEOMETpPUH TO akcuomaTwke [ uibOepra, HEEBKIUIOBBI TE€OMETPUH,
MPUHITUIIBI TOCTPOCHUS POPMATTLHBIX aKCHOMAaTUYECKUX TEOPUHU U T.J.

Becpk Marepuall, KOTOpBIN TpaAUIIMOHHO A€TCS B MeABY3€ 10 TeMe « OCHOBaHUSA
rEOMETPUH» HMMEET OCHOBHOM IIENIBbIO JIEMOHCTpAIMIO akcuomMatuku [ uinsoepra, [1]
KOTOpasi MO3BOJIAET, C OJHOM CTOPOHBI, TOJIHO J0Ka3aTb BCE YTBEPKICHUS
LIKOJBbHOM T€OMETPUH, C IPYTOM, IOKA3aTh, YTO T€OMETPUS U3MEHUIIA CBOM CTATYC:
OHa TMpeBpaTwiach B (GOpPMAIbHYI0 MaTEMAaTHYECKYI0 CTPYKTYpy, B KOTOpOM
OCHOBHBIC  TIOHSTHUS  TOTEPSIIM  COJEPIKATEIIbHBIA  CMBICII, KaK  HEKHE
UJeanu3upoBaHHbIe 00pa3bl peajbHO CYIIECTBYIOIIUX OOBEKTOB OKPYKAIOLIEro Hac
MpOCTpaHCTBA. Bee MOKa3pIBaEMbIE TEOPEMBI 110 ITOM TEME UMEIOT IUAAKTAYECKUHN
CMBICJI TOJIBKO B TAKOM ITOHUMAaHWU. ECIM )K€ MOHUMATh COJEPKATEIBHO, TO ATOT
pasfen npeBpalaceTcss B M3BECTHBIM YYallMMCA Pas3fei LIKOJIBHOM TE€OMETPUU C
HETIOHSTHBIM CKPYITYJIE3HBIM JIOKA3aTeIbCTBOM «OUYEBHJHBIX» (DAKTOB, KOTOPHIH,
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€CTEeCTBEHHO, MTOBTOPSATH HE UMEET CMbIcia. Kak mokasspIBaeT Hallle aHKETHPOBaHHE,
MPOBEJCHHOE MMOCPEICTBOM TECTOB, OOJIBIIMHCTBO CTYJCHTOB BBIIICIICPEUNCIICHHbIE
Heau (pakTUIeCKd HE OCO3HAIOT. MBI JyMaeM, YTO IPU H3YyYCHHWH ITOTO pasjesa
reOMeTpUH He0OXOAUMO JOOUTHCS MOHUMAHHUS TOTO, YTO FCOMETPHS H3MEHMIIA CBOM
IpeIMET HCCIICJOBAHUA: M3 €CTECTBEHHOM MpeBpaTuiach B aOCTPAKTHYIO HAayKy O
MaTeMaTHYeCKUX CTPYKTypax.

Y4uuTeiBass ~ JOCTAaTOYHYK)  IOJATOTOBJICHHOCTh  CTYJICHTOB  (DU3UKO-
MaTeMaTHYeCKUX (DaKyJIbTETOB, MBI COCTABHIIM Y4eOHBIH MaTepwaa IO BOIpOCaM
OCHOBAHHI T€OMETPUH, B KOTOPOE BCE OCHOBHBIC IMOHATHS M OTHOIICHHS BBOIUIINCH
a0CTPAKTHO, OTBIICYCHHO OT BCSKOTO COJCPXKATEIBHOTO W HArISAHOTO cMmbicia. O
BO3MOKHOCTH H TI0JIb3¢ TaKOH pabOTHI XOTs ObI B U3J0KEHUU OJHOM TEMBI JaKe IS
IIKOJILHUKOB BBbICKa3bIBaJIcs B cBoe BpeMs B.M. bpamuc[2, 7]. Takoe oOyuenwue,
€CTECTBEHHO, MOTPeOyeT OO0JIbIIIE BPEMEHH U TPY/ia CO CTOPOHBI CTYICHTOB, HO TaKas
METOZIMKa JOCTUTAaeT paccMOTpeHHbIX Iieneld. Ecue PesymbraThl HMTOroBOTO
TECTHPOBAaHUS OOOCHOBBIBAIOT 3TO yTBepkIcHHE. [IpuBeneM QparMeHTsl 3TOTro
y4eOHOTO MaTepuaa.

JIaHbI TPY MHOKECTBA

A= {3.113.2 ,as, }, D= {bl,bz,bg, }, C= {Cl,Cz,Cz, }

u yeThlpe oTHOmeHU Ry, Ry, Rs, Ry.

Ecmu snementsl @ u b cocrosr B oTHOmenun R;, TO 3TO yTBepkIeHUE
3aIUChIBACTCS B clieAyromeM Bue: aRib

DNEeMEHTHl TIePEUYHCICHHBIX MHOXXECTB U OTHOIIECHUH  YAOBIICTBOPSIOT
CIIETYIOIITUM aKCHOMaM:

1.1.KakoBbl ObI HY OBLIM J1BA 3JIEMEHTA ; 8 MHOXKECTBAA CYIIECTBYET 3JIEMEHT
b€ B, ynosnerBopstomuii ycmosusam: a;R1b; u  a;R.b;.

1.2.KakoBsl ObI HM OBLIIM JIBa dJIEMEHTa a3,d, EA, CyIIECTBYET HE 00Jiee OJTHOTO
aneMeHTab;, € B, ynoBiaeTBopstomiero yciaosusam: a;R10; m axRib; .

1.3.Kaxxmomy sieMeHTy MHOXKecTBaB COCTOAT B OTHONICHMHM R; mo KpailHewn
Mepe JBa 3JieMeHTa MHOXxecTBa A. CyIecTBYIOT IO KpalHEW Mepe TpH JJIeMEHTa
MHOXeCTBa A, KOTOpPbIE MOTYT HE COCTOSATHh B OTHOIICHUU R; 371eMEeHTYy MHOXKeCTBa
B.

1.4.KakoBbl Obl HU OBLTU TPU DJIEMEHTA 8, 8, , 83 MHOXKECTBaA, KOTOphIE HE
COCTOAT B OTHOIIEHUHU R; k 0OOOMY OJHOMY 3JIEMEHTY MHOXECTBA B, CyIIeCTByeT
aleMeHT C;€ C, K KOTOPOMY 81, 8, 83 COCTOST B OTHOIIICHUH Rj.

1.5.KakoBel Obl HM OBLIM TPH dJEMEHTA @;, Ay, a3 MHOXKeCTBaA, KOTOPhIC HE
COCTOAT B OTHONIEHUHU R; K 10O0MYy OJTHOMY 3JIEMEHTY MHOXECTBA B, CyIIecTByeT
He 0oJiee 0JTHOTO AMeMeHTa C1 € €, K KOTOPOMY 8y, 8y, 83 COCTOSIT B OTHOIIIEHUU R.

1.6.Ecam nua 1aBa sneMeHTa aj, d, MHOXKECTBaA, COCTOSIINE B OTHOIIEHNH Ry k
aJieMeHTy D€ B, COCTOST B OTHOLICHUH Ry HEKOTOPOMY 371eMEHTYC1E C, TO KaX bl
SJIEMEHT MHOXECTBa A, COCTOSIIMI B OTHOMmICHHH R; k 31ementy b; Oymer Taxke
COCTOSITH B OTHOIIIEHUU RiK 37€MEHTY C;.
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1.7.Eciu nBa niteMeHTa MHOKeCTBAC COCTOST B OTHOIIEHUHM R; ¢ DJIIEMEHTOM 4
MHOXECTBa A, TO OHHU COCTOSIT B OTHOILIEHUM R; mo kpaiiHel Mepe ele ¢ OJHUM
2JIEMEHTOM MHOKECTBA A.

1.8.CymiecTByIOT 1O KpaitHel Mepe YeThIpe dJIeMEHTa MHOKECTBAaA, KOTOPhIE HE
COCTOSAT B OTHOIIEHHH R; ¢ airemeHTOM MHOKecTBa C.

MoxHo noka3zaTth TeopeMmy: JBa 3yieMeHTa MHOXECTBaB COCTOSIT B OTHOIIICHUH
R: ¢ He OoJjiee OJHUM 3JIIEMEHTOM MHOKECTBA A.

Beenem otHomienue R, mexnay sinemeHTamm MHOXkeCTBaA: R, sBisieTcs
OTHOIIICHUEM MEXK]y AJIEMEHTAMH U yHOPSAIOYEHHBIMU MMapaMH, KOTOPhIE COCTOSIT B
OTHOIICHNU R; K HekoTOpoMy 31eMeHTy MHOXkecTBa B, T.e. R, = {( a;;( am, an)) | a
,am, a,€ A}

2.1. Ecnu 3neMeHTHl aj, 8m, an€ A, YIOBJIETBOPSAIOT YCIOBUIO aiRg( am, an), TOQ;

,am, anpa3IudHbIedIeMeHThIN ( 8y, an) Roa;.

2.2. KakoBbl Obl HU OBUIM JBa dJEMEHTa &y, a,€ A CYIIECTBYET IO KpaitHei
Mepe OJIUH 3JIEMEHTQ;, I KOTOPOTo BBIMONIHSAETCAA;R,( @y, @n) (MMeeTes B BUAY TO,
gyroaiR.0b;, rae by onpenensercs ycnosuem ayRib; m a,Rib; ).

2.3. Cpean mro0OBIX TpeX »OIEMEHTOB MHOXKECTBaA, KOTOpPHIE COCTOST B
OTHOIIEHUH R; K HEKOTOpOMY O3JIEMEHTY MHOXECTBa B, cyllecTByeT He Ooee
OJIHOT0, KOTOPBI COCTOUT B OTHOIIIEHUH R; K IBYM JIpyTrUM.

Onpenenenue:

a1,8,WIIH 8,83 HA30BEM OT'PAHMYECHHBIM MHO>KECTBOM 3JIEMEHTOB MHOKECTBA A.

Bce anemeHTsI @ €4, KOTOpPBIE COCTOAT B OTHOMICHUH aiRy(81,82), HA3BIBAIOTCS
3JIEMEHTAMH 3TOT0 OTPAHUYEHHOTO0 MHOKECTBA.

2.4. Ilyctb @;, am, a4,€ A, IpUYEeM ITH DJIIEMEHTHI HE COCTOSIT B OTHOILIEHUU Ry HU
K OJIHOMY OJJIEMEHTY MHOXecTBaB, a b;€ B cocTouT B OoTHOIICHHH R; K 3JIeMEHTY
MHOkecTBa C€ C, KOTOPOE COCTOUT B OTHOIICHUH R; K JTaHHBIM &;,am,8,. Tornaa, eciu
b;€ Bcocrout B OTHOILICHHH Ry ¢ 3IEMEHTOM OrpaHMYEHHOTO MHOXKECTBA &, am, TO
OH COCTOUT B OTHOIIICHUH R; C AJIEMEHTOM OTpaHUYEHHOTO MHOXECTBA aj, 8, UJIU &y,
an.

Ha ocHoBe 3TuX MPUBEACHHBIX BHIIIE JIBYX TPYNI aKCMOM MOXHO JI0Ka3aTh
teopemy 1: mns Va;,an€A Hangercs an€A, 1 KOTOPOro BBIMTOIHSAECTCS OTHOIICHHE
anR2 (aj,a,)

CrieicTBUEM 3TOTO YTBEPKACHUSA SBISETCA TEOpeMa 2:

Vb€ B naiifeTcsi 66CKOHEUHOE MHOKECTBO AJIEMEHTOB MHOXECTBa A, KOTOpHIE
COCTOST B OTHOIIEHWN R; K 351IeMeHTy b,.

Ecnu Tenepb moctaBUTh BOMPOC O HEOOXOUMOCTH JI0Ka3aTEIbCTBA TEOPEMBI 2,
TO OTBET OyJeT OJHO3HAYHBIM: YTBEpPXKIEHHUE, CHOPMYIUPOBAHHOE B TEOpEMeE, HE
BBICKA3aHO B aKCHOMaX, MIOATOMY OHO HYKJAE€TCs B JI0KA3aTEJIbCTBE.

Tenepp mnepensieM K OCHOBHOM MOJEJIH OINMCHIBAEMOM aKCHOMAaTHYECKOU
teopuu. OtHomeHue R; wuHTEpHnpeTUpyeM, KakK OTHOIICHHE NPUHAMJICKHOCTH,
OTHOIIIEHHE R, MOCPEICTBOM CIIOB «JIekKaTh MEXy». COOTBETCTBEHHO MHOXECTBA!
A- KaK MHOXECTBO TOYEK, B - KaKk MHOXECTBO MNpsAMbIX, C - KaKk MHOXECTBO
miockoctei. Torga Bce MepeurcieHHble aKCUOMBI MTPUOOPETYT M3BECTHBIM CMBICI,
HarpuMep, TMPUBEACHHAs BBINIE akcMoMma 2.2 TMPEeBPATUThCA XOPOIIO 3HAKOMYIO
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aKCMOMY O TOM, YTO KAaKOBbI Obl HM OBUIM JBE TOYKU MPSIMOW CYIIECTBYET TIO
KpaHel Mepe OJIHA TOYKA, KOTOPas JEKUT MEKIY HUMHU.

B »T0if uHTEepnperanuu TeopemMa 2 OyAeT YUTaThCs B CIACAYIOIIEM BUJE: JIt00ast
npsiMasi COIEPAKUT OECKOHEUHOE MHOYKECTBO TOYEK.

Jloka3piBaTh 3Ty TEOpEMYy IMIPU COJEPKATEIbHOM OOpa3HOM MOHUMAHHUU
OCHOBHBIX IOHITUI U NPUHATUNA AKCUOM, KaK MPEIJI0KEHUN, HCTUHHOCTh KOTOPBIX
YCTAaHABIIMBAETCA W3 WX OYEBUIAHOCTH, IO KpalWHEd Mepe HEPa3yMHO.
JlecTBUTENBHO, IPU HANIOJIHEHUU OCHOBHBIX MOHSITUN COAEPKAHUEM, MTPEIOKECHHE
O TOM, YTO MpsSMasi COACPKUT MHOKECTBO TOYEK, MOXKET, 00Jiee OYECBHIHOC, YEM
aKkcuoma, O TOM, YTO 4epe3 MPSMYI0 MOKHO MPOBECTU NPSIMYIO, IPUYEM TOJBKO
OJIHY.

Het HagoOHOCTH paciupsATh TaKO€ U3JI0KEHHE, JIMIIIEHHOE BCAKON CEMAHTUKU
MOHATUM, JOCTATOYHO TMOHSATH CMBICI TAaKOTO W3J0XKEHUS C I1EIbI0 YCBOCHUS
MOTHBAIMU JOKA3aTEIbCTB «OUEBUIHBIX» YTBEPKICHUN T€OMETPHUHU.

N3 mpuBeNEeHHBIX PAacCyXIEHUN BHUJIHO, YTO JI0KA3aTEJIbCTBO «OYEBHIHBIX)
(aKkTOB reoMeTpuH MPUOOpPETaeT CMBICH MPU MOCTPOCHUU €€ B BUIe (HopMalbHOU
akcuomaTudyeckol Teopud. CTyA€HThl HAUYMHAIOT IOHUMATh TE€OMETPHUIO, Kak
a0CTpaKTHYI0 MaTEeMaTUYECKYIO CTPYKTYPY, CO BCEMH BBITEKAIOIMIMMH W3 TaKOTO
MMOHUMAaHUS JJOTUYECKUMHU TPEOOBAHUSIMU K €€ TOCTPOECHHUIO.

Jlureparypa:

1. Tuns6ept . OcnoBanus reometpuu. [lep. ¢ vem.-M.-JI: ['ocrexuznar, 1948.-
492c.

2. bpamuc B.M. um ap. OmumOKkd B MaTeMaTHYECKUX pacCyKAeHUsIX. —M.:
Yunenrus, 1959.-191 c.

VCIHOJIb30BAHUE KOHEUYHBIX PASHOCTEM ITPU COCTABJIEHUU U
PEIHIEHUMU 3ATAY AJITEBPBI

Manuxkos T.C., I'a3zuzoBa b.M.
Kokmerayckuit rocytapcTBeHHbI yHUBepeuTeT uM. 111, Yanuxanosa, r. Kokmeray
malikov7@yandex.ru, bika_94 skz@mail.ru

B panHoil paboTe KCHNONB3YIOTCA MAEHM U METOAbl MCUHUCICHUS KOHEYHBIX
pa3HOCTEH [JIs COCTaBJCHUS W peUIeHUs 3ajad anreOpbl WM TEOpUM YHCEI.
Hcuncrnenne KOHEHBIX PAa3HOCTEH AaKTUBHO HCIOJB3YIOTCA Ui PELICHUs 3a7ad C
WCIIOJIb30BAaHUEM MHOTOKPATHOTO PA3J0XKEHUs B psiaAbl (DYHKIMM, 3aJaHHBIX Ha
MHO>KECTBE HaTypajbHbIX uucel. HaydyHas HOBM3HA HCCIENOBaHHS B OCHOBHOM
3aKJIFOYAeTCSl B CHCTEMATUECKOM M IUIAHOMEPHOM NPUMEHEHUH W3BECTHBIX
MOJIOKEHUHN UCUYHCIICHUSI KOHEHBIX PA3HOCTEH /ISl pENIeHHs 3aa4 areOpbl U TEOpUU
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YHCENT U B JI0KA3aTEIbCTBE HEKOTOPHIX HOBBIX TEOPEM B CAaMOM TEOPUU MCUHCIICHUS
KOHEYHBIX Pa3HOCTEH, PACCYMTAHHBIX /IS TAKOTO MpuMeHeHwus. [1].

Matemarnueckass HMHIYKIUS — METOJ MAaTEMaTHUECKOTO JOKa3aTelbCTBa,
KOTOPBIN UCIOJIB3YETCS, YTOOBI J0Ka3aTh HCTHHHOCTh HEKOTOPOTO YTBEPIKACHHUS IS
BCEX HAaTypaJbHBIX 4YHCeN. Jlmsg 93TOro cHayama TPOBEPSETCS HUCTUHHOCTH
yTBEpXACHUS ¢ HOMepoM | — 0Ga3a (0a3uc) MHIYKIIMH, a 3aTeM J0Ka3bIBa€TCsA, UTO,
€CJIM BEpHO YTBEP)KIEHHE C HOMEpPOM N, TO BEPHO U CIEAYIOIIee YTBEPIKICHUE C
HOMEpOM N + 1 — miar HHAYKIUK, WA WHAYKITHOHHBINA TTePEXO/I.

JlokazaTtenbCTBO MO MHAYKIIMU HATJISAHO MOXKET OBITh MPEJCTABICHO B BUIE
TaKk  Ha3bIBaeMOTo npunyuna  oomuno. IlycTb ~ Kakoe  yrogHo  YHCIIO
KOCTOYEK JJOMUHO BBICTABJICHO B PAJ TAKUM 00pa3oM, 4yTO KaxKAas KOCTOUYKa, Majaas,
00s13aTE€TbHO OMPOKHJIBIBACT CIIECAYIONIYIO 3a HEM KOCTOYKY (B 3TOM 3aKIIOYaeTCs
WHIYKIIMOHHBIN mepexos). Toraa, eciu Mbl TOJIKHEM TMEPBYIO KOCTOUKY (3TO 0asa
WHJYKIMHU), TO BCE KOCTOYKH B PSAY yHaayT.

[Ipumep cocraBieHuss 3ajlayd C MCIOJIB30BAHUEM METOJa HWCUYUCICHUS
KOHEUYHBIX Pa3HOCTEH.

Ipumep 1. F(n)=n’

FN)-F(n-)=n*-(n-2)°=n"-(n*-3n*+3n-1)=n°-n°+3n*-3n+1=
=3n°-3n+1=3n(n-1)+1

1+7+19+...+(@Bn(n-D) +) =n° (1)
[Ipumep 2. F(n)=n’
F(nN)-F(n-)=n*-(n-1)*=n*-(n*-4n*+6n°-4n+1)=n* —n* —4n* - 6n° +
+4n-1=4n°-6n° +4n—-1=4n(n* +1) - 6n° -1

1+15+65+...+(4n(n* +1) —6n° -1) =n* 2)

[pumep 3. F(n) = (@j

F(n)—F(n—l):(n(n;l)j _((n—l)(rzl—1+1)) _n (n8+l) on (n8—1) _

_n(n+)°’-(n-1)°) n*(n°+3n°+3n+1-n"+3n"-3n+1) n’(6n"+2)

8 8 8
_n’(6n*+2) n*(3n°+1)
8 4
3 2 3
1+26+189+...+ n (32 +1) =(n(n2+1))

3)
[IpuBenem penieHrue TpUMEPOB ABYMS METOIAMU
Mertoa MaTreMaTH4eCKOM NHTYKIIUH.

[pumep. Jokazatk, uto 1+7+19+...+ (3n(n—-1) +1)=n°
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l. TIpu n = 1 pasenctso npumer Bua: 3-1(1-1) +1 = 1° wm 1=1, To ecTh, paBEeHCTBO
(1) ucrunHo.

I1. TIpeamnonoxum, 4To OHO CIIPaBEIIMBO PU HEKOTOpOoM N = K
1+7+19+...+(Bk(k -1 +1) =k®

1. Joxaxem, uto mpu N = K+ 1 paBeHcTBO (1) HCTHHHO:

1+7+19+...+ Bk(k =D+ + Bk +D)(k +1-) +1) =(k +1)°

W

1+7+19+...+ (3k(k =) +1) + (3k(k +1) +1) = (k +1)°

Ncnonb3ys npeanonoXeHue NHIYKIUH, TOTyIruM

1+7+19+...+ (Bk(k =) +D) + (k(k +D) +1) =k* + 3k* + 3k +1=(k +1)°.

Takum oOpa3om, paBeHcTBO (1) mcTuHHO Mpu N = K + 1.

Tak Kak BBINOJHEHBI BCE 3 YCIOBHUSA METOJIa MATEMATUYECKOW MHAYKIIMA PABEHCTBO
(1) mokazano.

Meron, 3aMEHAKOMMA W PAUUOHAUIM3UPYIOLIMKA METOJ MAaTeMaTU4YEeCKOU
WHIYKIMA TIpU PEIIEHWHW HEKOTOPhIX 3a7ad (3TOT METOJ ObLI MpeJIoKeH
ManukoBeim T.C., ony0nukoBan B xypHaitax Keant (Ne 6, 1981) u Maremaruka B
mkosie (Ne 5, 1979) B aToli cTaThe mokasbiBaeTCad MPUMEHEHHE Pa3HOCTEW MEepBOIro
MopsiiKa JIJIsi PEIIeHUs CTaHJApTHBIX 3a7ad ajareOphl, KOTOPhIE OOBIYHO PEHIAIOTCS
METOJIOM MareMaTU4eckol HHAYKIUU. CyIlIeCTBEHHOE OTIMYHE IPEAIaraeMoro
METOJIa B JAHHOM IPUMEHEHHUH 3aKJIFOYAETCS B €r0 PAllMOHAIBHOCTU MO CPABHEHUIO
C TPAAUIIMOHHBIM METOAOM pelIeHus [2].

[pumep. Jokaszath, uto 1+7+19+..+(@Bn(n-1)+1)=n’

Jloka3aTeynbCTBO.

O603HaunM JieBy1o yacTh paBeHcTBa (1) uepes f(n), a mpaByro — uepes u(n). Toraa:
. f(1) = u(1), Tax kax 3-1(1-1) +1 = 1°

Il. f(n) —f(n—-1) = 3n(n-1) +1,

uin) —u(n—-1)=n*-(n-1°=n’-n’+3n*-3n+1=3n’ -3n+1=3n(n-1) +1
Ycenosus | u 11 BeImosiHEeHBI, cie0BaTEIbHO, paBeHCTBO (1) T0Ka3aHoO.

[IpuBenem npuMepsl MPUMEHEHHUS IBYX METOJIOB

[pumep. Jlokasars, uto 1+15+65+...+ (4n(n* +1)—6n° —1) =n*

I. IIpu n= 1 pasencrso npumer Bug: 4-1(1° +1)—6-1° —1=1"unm 1=1, TO ecTs,
paBeHCTBO (2) UCTUHHO.

I1. TTpeamonoxum, 4To OHO CIIPaBEIIIMBO TPU HEKOTOpOoM N = K

1+15+65+...+ (4k(k* +1) —6k* -1) =k*
[1l. Toxaxewm, uro nmpu N = K+ 1 paBeHCTBO (2) HCTUHHO:

1+15+65+...+ (4k(k* +1) —6k* —=1) + (4(k +D((k +1)* +1) - 6(k +1)* =) = (k +1)*

401041

1+15+65+...+ (4k(k* +1) —6k* —1) + (4(k +D(k* + 2k + 2) —=6(k +1)* —=1) = (k +1)*
HCHOJ’IB3Y§I MMPCANOJJIOKCHNUC MHAYKIIUN, ITOJTYIUM
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1+15+65+...+ (4k(k* +1) —6k* =1) + (4(k +D(k* + 2k +2) - 6(k +1)* -1) =
=k*+(4(k>+2k* +2k +k* + 2k +2) —6k* —12k -6 —-1) =k* + 4k®* +12k* + 16k +
+8-6k? 12k —7=k* +4k* 6k’ + 4k +1=(k +1)*.

Takum oOpa3om, paBeHCTBO (2) MCTHHHO mpu N = K + 1.

TaK KaK BBIIIOJIHCHBI BCC 3 YCJ'IOBI/DI METO1a MaTeMaTquCKOﬁ I/IHI[yKHI/II/I paBCHCTBO
(2) nokazaHo.

[pumep. Jlokaszate, uto 1+15+65+...+(4n(n* +1) —6n° —1) =n"

JlokazaTeynbCTBO.
O603Ha4MM JIeByI0 4yacTh paBeHcTBa (2) uepe3 f(n), a mpaByto — uepe3 u(n). Torga:

I. f(1) =u(1), Tak xkak 4-1(1* +1)-6-1* -1=1°

1. f(n) — f(n — 1) = 4n(n* +1) —6n° -1,

um) - un - 1) = n'—-(n-D'=n'-(n"-4n’+6n°-4n+1)=
=n’-n*+4n’-6n° +4n-1=4n°-6n° + 4n-1=4n(n’* +1) - 6n° -1

Yenosus 1 u Il BeImosiHEeHBI, ce10BaTEIbHO, PABEHCTBO (2) T0Ka3aHO.

IIpuBenem npuMepbl IPUMEHEHUS JIByX METOJI0B

n®(3n* +1) _(n(n +1))3
4 L 2

[Tpumep. okazath, uto 1+ 26 +189+...+

3 2 3
I. IIpun= 1 paBeHCTBO NMPUMET BUJ: LG i +1) =(1 (12+1)) nwm 1=1, To ects,

paBeHCTBO (3) UCTUHHO.
[1. TTpeamnonoxum, 4To OHO CIIpaBEIMBO IPU HEKOTOpoM N = K

3 2 3
14264189 +..+ <K +1) =(k(k+1)j
4 2
1. Jokaxem, uto mpu N = K+ 1 paBeHCTBO (3) HCTHHHO:
k®(3k? +1) N (k +1)°@B(k +1)* +1) _((k +1)(k + 2))3
4 4 - 2

1+26+189+...+

HJIn

1+26+189+...+
4 2

I/ICHOJ'II;BYH MMPCAIIOJIOKCHUC HHAYKIHNH, ITI0JIYYHUM

k®(3k* +1) . (k +1)°(3(k* + 2k +1) +1) =(k(k +1)j3 N
4

3K +D) | (K+1° @Bk +2k+1) +1) :((k +1)(k +2))3
4

1+26+189+...+

4 2
. (k +1)°(3(k* + 2k +1) +1) _(k +1)°(k® + 6k* +12k +8) _(k +1)°(k + 2)° _
4 8 8
_((k +1)(k+2))3
- 2

Takum obpa3om, paBeHcTBO (3) uctuHHO mpu N = K+ 1.
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Tak kak BBIOJHEHBI BCE 3 yCIIOBUS METOJa MAaTEMATUYECKON MHIYKIIMH PABEHCTBO
(3) nokazano.

[Tpumep. [oka3zath, yto 1+ 26+189 +... +

n®(3n? +1) _(n(n +1))3
4 2

Jloka3aTenbCTBO.
O603Ha4KM JieByt0 yacTh paBeHcTBa (3) uepes f(n), a mpaByro — uepe3 u(n). Torga:

1°(3-1* +1) 2(1-(1+1))3

L. f(1) = u(1), Tak kak

4 2
3 2

1. f(n) — f(n—1) = W,
u(n) — u(n — 1) =
(n(n +1)j3 _(n(n—l)j3 - n’(n+1)°-n*(n-2)° n’(n*+3n*+3n+1-n*+3n"-3n+1)

2 2 8 - 8 -
_2n°(3n*+1) n’(3n®+1)

8 4

Yenosus 1 u Il BeImosiHEeHBI, cl1e10BaTEIbHO, paBEHCTBO (3) T0Ka3aHoO.

MN3BecTHBIE M MCIOJIB3YEMbIE B HACTOAIIEEC BPEMs B IPAKTUKE pPa3IMYHBIC
MPUEMBI U METOJIBI PELICHUS 3a/1a4 BBI3BIBAIOT 3aTPYJIHEHUS Y YUAIIUXCS C TEM, YTO
TpeOYIOT MU300pETATEIIPHOCTH U THOKOCTH IIPH HaXO0XKJICHUU HEOOXOJIUMOr0 METOJa
pemeHnus. MeTon, 3aMEHSIOIMN METOJ MATEMATUUYECKON MHAYKIIUU MPU PELUICHUU
HEKOTOPBIX 3aJa4 [0 CPaBHEHUIO C TPAJULIHUOHHBIM METOJOM pelIeHus Oosee
panoHaneH u JocTyneH. OH MO3BOJISIET €WHBIM AJITOPUTMOM pEIIaTh HEKOTOPHIE
THUIBI 33/1a4, KOTOPbIE TPAAUIIMOHHO PEIIAIOTCA PA3TUYHBIMU METOJAMM.

Jlureparypa:

1. Ucnionb30BaHrMe KOHEYHBIX Pa3HOCTEW mpu perieHun 3ana ainreopel. Y. | -
Koxkmeray: PegakiimoHHo - u3gartenbCckui otaen Kokimerayckoro yHuBEpCUTETa UM.
1. Yanuxanosa, 1998, 48 c. ISBN 5-7667-1714-8.

2. Yucnosble cuctembl: ydebnoe mocobue / T.C.ManukoB. — AnMaTh:
NznarensctBO «bacray», — 2013. — 316 ctp. ISBN 978-601-281-059-2

NHTYULUAHBIH OPHBI MEH POJII

Omiprait A.
Kekmeray k., III. YonuxanoB ateinarsl Kekiieray MEMJIEKETTIK YHUBEPCUTETI
aibek_omirtai@mail.ru

NHTyniusiHbIH, afaM eMIpiHJe aTKapaThlH peiil eTe 30p. byrinri Tanzaa
OKIHIIIKE opaii, OyTiHr1 MeHIeaep KUChIH/bI (JIOTHKA) OWJlayFa MeK apTaMbI3 JeN 11IK1
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YHI apKbUIbI KeNeTiH OUTiIM Ke31 — WHTyHIUsAaH ammakran ketti. Ochl mKipai
aMEepUKaHJbIK MICUXOoTepaneBT Dpuk bepH nalbiMaaraH, OHbIH MIKIPIHIIE UHTYULUS
JIeTeH aJlaMaapIblH KaiiHap Ke31 Oenrici3 ke3aencok kenared OumiMi. On O611iM Kajaw,
Kai1aH KeJi, AYphIC Ta, OYphIC 14, OHBI ajaM O1TMEH 1.

WuTyniusiHelH =~ ajam3aT  OMIpIHJAErT  aTKapaThlH — MAaHbI3AbUIBIFbIHA
TOKTaJIMacTaH OYpBIH, OHbIH MaraHACblHA TOKTaJalblK. MHTYHUIIMS YFBIMBI Typasbl
KONTEreH TYCIHIKTEp Ke3Jecell, COHJABIKTAH OChl YFBIMHBIH KbICKallla aHbIKTaMa
TYKbIPBIMIaMaJIapbIHA TOKTAJIANBIK.

OmI0cOGUSTBIK YHITUKIONESIUSIA KeJIeCiIeH Ka3bUTFaH:

«Matyunus (Intuitio- JlaTteia ce3i, Ka3akmia Oaiikay, Kepy) SFHU 1IITeH cesy
JeTeH MaraHaHbl Outmipeni. @umocodusi TapuxbIHIA UHTYUIUS YFBIMBIHA KOTITETCH
opTypii  KoHe OipiHe-Oipi  TyMiCHEWTiH HeMmece YWIECHEeWTiH MaraHajap
KapacTHIPBUIFaH.

1) UaTyunmst O6yJ1 Tipl TIPIIUIIK MECiHE, OMIPIH JKaJIFAacThIPY YIIIH HE Kepek
€KEHIH KOpCETEeTIH, KapanaibiM OUOIOTUSIIBIK MHCTUHKT.

2) aTynuus TaHBIMHBIH CE31MJIIK TYpI- OMJlay MEH aKblIFa KapChl KOMbUIATHIH
TYHCIK ITeH KaObu1ay.

3) Untyunus — uppanmoHaiu3mal Herizaey hopmanapbiHbiH Oipi.

4) WHTyunus WBIFapMAalIbUIBIKTBIH SKACBIPBIH, KYIHS, CAHAChI3 AaJIFaIlIKb
Karugace» [1, 302-303 6.].

Ochl YFBIMHBIH MaFaHACBhIH JYPHIC TYCIHY YIIIH KOHE MaraHACBhIH TOJIBIKBIPAK
alryra TBHIPBICATBIH O0JicaM, OHJA MeH OTaHABIK FaimbiM ManukoB T.C. mHTyHWIUs
Typaiibl >kKa3raH eHOekrepiHe cydeHaiM. ManukoB T.C. e3 0il KOpPBITHIHABICHIH
oenrun ¢paniy3 marematuri A. I[lyankapeHiH ko3 KapachiH kenTipredH. OHma Obuiaii
JIeTl JKa3bUIFaH: Ta3a JIOTMKa O13/11 TeK FaHa TaBTOJOTHSFA SKEIIN COKTBIpap €11; OJi
CIIKAHIal >KaHAJBIK >Kacak ajaMalJpl; OJ1 ©3ITHEH CIIKaHJail FhUIbIMFa OacTtama
Oepe amac.

NHTYnnms yFBIMBIH  OCNTUIl  JopeKede epKiH Typle 6epHeKTece e,
«TeOMETPUSTHBI HeMece 0acka KaHjai Ja Oip FRUIBIMABI KYpY VIIIH Ta3a JIOTHKAJIaH
Oacka Hopce kepek. byn Oacka HopceHi Oenriiey yuriH 0i37€ «MHTYUIIHS» CO3IHEH
backa ce3 kok...» [2, 210 6.], oHbIH TycCiHAIpYiHAE Oenruni Oip AHBIKTHUIBIKTHI
KopeMmis.

ANl WHTYUIUSHBIH KENTIPUITGH aHBIKTaMachblHIa OyJI OaliIaHBIC TOJIBIK
KOPCETINreH. SIFHM €03 MOH-Ma3MyHbI OOWBIHINIA WHTYHUIUSHBIH JIOTUKAIBIK OU
KOPBITBIHABICBIHA KapaMa-Kapchl MabIMIay 9ICI PETIHJE KOPIHETIHI Typajbl OOJIBII
oTbIp. VHTYHTHBTI KYpBUIFaH TOPT aKCHUOMaHBI Tajjay MbIcaibiHaa, I[lyaHkape
MHTYUIUSHBIH YII TeriH Oemin Kapaiael: « COHbIMEH, 01316 MHTYULMSHBIH OlpHelle
Teri 6ap — aJILIMEH ce3IMJep MEH €JIECKe KapalMbI3; COJaH COH MHIYKIHS apKbLIbI
AKCIIEPUMEHTAJBbI FHUIBIMIAPABIH 9IICTEPIHEH KOUIPUITeH KalMblaay; aKbIphIHIA
Ta3a CaH MHTYWIUSICHIH alaMbi3..» [2, 211 6.]. UHTyuIusHbIH anfamKbel €Ki Teri
BIKTUMAJIIBIK TIalbIMIAYJIap, OJap KaTe O KOPBITHIHBICHIHA OKETyl MYMKIiH, OipaK
YJIKEH HBPUCTHUKAJBIK MOHI Oap, ajl VIIHIINCI opKallaHja aKuKaT. «Ta3a CaH»
WHTYHUIUSCBIHBIH MBICAIBl PETIHAEC OJ MaTEeMaTUKAIBIK WHIYKIWS MPUHIUIIH

127



KapacThIPaJIbl )KOHE OHBI «HAFBI3 a Priori CHHTETHKAJIBIK MiKip» aem atansl [2, 211
0].

MeHiH oifbIMINIa, Ke€3 KEITeH ajaM OMIpIHJE KUBIH MaceJenep TybIHaal
Typanbl. MyHail ke3ze npoOsieMaHblH HIEHIMIH Ta0yFa MHTYUIMSIMBI3 KOMEKTece
ayajibl IETE€H OMJIaMbIH.

EcenTepni msirapyia, TeopeManapabl Joselaey/ie JOTUKaHbIH aTKapaThiH pei
MaHbI3Jbl. bipak WHTYHMIIUSHBIH OYJI JKepJe Jie COHFbl OpbIHFa He OOJIMaibl.
«VHTYUIIAS apKbBUTBI OWJIANl TAaOBUIAILI, all JIOTWUKA apKbUIBI JONEIACHEA» - e
¢bpaniry3 matematuri A.Ilyankape 6exitri [2, 464 6.].

Enpni opi Kapail MHTYMIIUSHBIH OKYIaFbl peJliHe KbICKallla TOKTaIalbIK. MekTen
OKYIIIBUTAPBIHBIH JKOFAPFhl CHIHBINITAPFA KOIIKEH KE37erlT MaTeMaTHUKAIIBIK JKYKTEpi
HET13r1 €Ki KOMIIOHEHTTEH TYPYbl KEpeK, ojlap — MHTYHIIHMS KOHE OULTIM Kopiaphbl.
WuTynnus e31HiH KeTutyiHae 6oiaarel 0ap OutimMre cyieHe.

MyfaniM MeKTen OKyIIbLJIapblHA >KaHAa YFBIMAAPIBI TYCIHJIPY OapbICHIHIA,
MYMKIH OJapJblH OUTIM KOpJapblH OailbiTajbl, OlpaKk MHTYULUSHBI KO3FaMaiibl.
Baiiennepnig aiTysl OOWBIHIIIA, IICHIIMACPTE albIl KEJIEeTIH OomKamaap *KoHe OFaH
CollKeC HKCIIEPUMEHTTEP, MAaTEMATUKAJIBIK HHTYHUIUSHBI JAMBITAJIbI )KOHE KyIIeUTe i
JIeTEH.

Martematukanbl OKbITY OapbicbiHAa OTaHAbIK FaimeiM  MamukoB T.C.
MaTeMaTUKaHBIH MOHIH TYCIHYJETl HWHTYUIUSHBIH MaraHachbl Typajbl 6©31HIH
eHOekTepiHae xkazfaH. On FajabIMHBIH OMBIHINA, KE3-KEJITeH MyFalimal cabakra
OKYIIBUTAPJBIH OKY MaTePHAJIBIH KaHJal JICHrehJe MEHTEepPreH/l KbI3BIKTHIPAIBI.
Erep o#nam kapacak, OKyWIBUIApAAaH OKY MAaTEPHANIBIH KAHIIAIBIKTBI JCHIEHAC
TYCIHIIHAEp JeN cypay, AUAAKTUKAIBIK K3 Kapac >KarblHaH JypbIC OOJIMailfbl.
Pacbinga kelOlp OKyWIbUIAp ©3[EpiHIH OTUINeH TaKbIPBINTHl KaHIal JeHreine
TYCIHI'€HJIepl HEMece TYCiHEe ajiMaFaHAapblH COHbIHA JIEWIH CaHallbl TYpHE CEe31He
oepmeiini. ToxipuOerni MyFaaiMaep OKYIIbUIAP/IbIH 6TKeH ca0aKThl KaHIai JeHren e
TYCIHT€HJIEpIH CYpaKTap apKblIbl OOBEKTHBTI Typae Oaramait amanwl. A.llyankape
OCBhI Mocejie Typasibl Obutaii genm »kaszaapl: «TyciHe Oury nmereH He? OcCbhl CO31iH
MarbIHAChl OapJbIFbiHA OipJeit Oip MarbiHANBI Oosia Oepeme? Ochbl cypaKkTapra skayart
oepy yuin ManukoB T.C. e3iHiH ToxipuOecine cyiieHe oTbIpbin. OKy MPOIECIHAET1
OTKI3UJIETIH MaTepUaIapbIH MOHIH aHBIKTAYAbIH KEHOIp COTTEPIH KapacThIPaIbl.

Omapaeiy  Oipi, MaTeMaTHKaIbIK HWHAYKIUS OIICIH MEHrepy OapbIChiHAA
KUBIHJBIKTAp TyaThlHbl Oenrum. OKylbUlapra Kejiecl OEKITUTIMJII MaTeMaTHUKabIK
UHIYKIMS diciMen qanenaeyai yeoinaasl. Vne N, €° + 5nz6:.

Coman  keliH  MaTeMaTHKaJblK  MHAYKIOUSHBI  JAYpbIC  MaiilajJaHfaH
OKYIIBUTAPBIH 1IIIHEH TOJIBIK IYPHIC TYCIHOETeHIEpAl TaHdam amanbl. SIFHU omap
OMICTIH 2 KE3CHIHIEe HEMKYpaisibl oOpblHIaraH, OipakTa OepuIreH ©pHEKTIH
TIONENICHTe€HIH HHTYUBTI TYP/I€ CE31HTEH KOK.

CelileMHIH HWHTYWTHMBTI MOHIH aWKbIHJAy MAaKCaThIHIA KeJIecl OHTIMe
xyprizeni. “bamamapman TypaThiH, IIEKCI3 Ke3€K OOJICHIH NEiK >KOHE KeJeciiaep
Oenrii OOJNCHIH: OIpIHIIIIEH, OCHl Ke3eKTe OipiHIil ep Oana TYpPChIH, CKIHIIIIEH, ep
OalamaH COH, TeK FaHa ep Oaja Typajbl JETeH epeke OOJICHIH, COHNIA KE3EKTe
KY3IHIIT, MIJUTHOHIAFbI, MHJIJTHAPITHI )KOHE T.C.C OPBIH/IA KIM TYPFaHBIH aHBIKTayFau
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6onama. OKymbIIapaa eKiHII KiM TYPaabl eTeH KUBIHIIBIK TybIHIal b1, JKayaOsl: ep
Oamna. Here? OliTkeni GipiHiiici ep Oana, ep OalaiaH COH TEK FaHa ep Oana Typassl
JiereH epeke Oap. YuriHi KiM Typaasl: Kalitagan ep 6ana, eiTkeHi ep 0alagaH COH
ep Oana Typy KepekK, COHJBIKTaH YIIIHII ep O0ana Typy kepek. bip ce30eH aifiTkaHa
HIeKCI3 Ke3eKk ep OanamapiaH Typybl Kepek. EHIl yKcacTblK OOWBIHIIA oOJlapra
YKOFapbIjia OepIreH 6pHEKTIH JJIeNIeMEc] Typajbl ailTyra 00Jaibl.

Tarbl OipHelie Mbicangap/aH KeWiH, OKYIIbUIAPABIH 96% MaTeMaTHKIBIK
WHIYKIUS ~ OJICIHIH ~ MarblHACBIH  TYCiHTeHaepi  Oaiikanmaapl.  JKorapbimarsl
MBICAIapAap apKbUIBl OKYIIBLIAPABIH TYCIHYIIUIITT MaTEMaTUKAIBIK WHIYKIIAS
MIPUHIINITIH UHTYUTUBTI CE31HYy calapblHaH naiaa oonas [3, 112-113 6.].

SF¥HM JKOFaphIIa KENTIPIITEH MbBICATAAPIAbIH HOTIKECIHIE MaTeMaTHKaHbBI
OKBITY OapbICHIHAA OKBUIATHIH MAaTEPHANBIH TOKIPHOETIK MaHBI3BIH KOPCETY
OKYIIIBUTAP/IBIH Ca0aKKa JIeTeH KhI3bIFYIIBIIBIFBIH aPBITHIPHINT KaHA KOWMaK OJap IbIH
MHTYUTHUBTI OM KOPBITYJIAPbIH KETUIIIPYTre KOMEKTECE/I].

OKymIbIIapAblH, TOHTe JET€H KbI3BIFYIIBUIBIFBIH apTThIPY YIIIH dp Typii
ecenTep/il KapacThIpyFa 001aibl.

Mpicanb: DABC nupamuaa 6epiiren. Tabaust ABC ymOypeim. AB=AC=13
cM, BC=10 cm. AD kaObIpracel TabaH >Ka3bIKTHIFbIHA MIEPIICHINKYIISIP XKOHE 9 CM TEH.
[TpaMuaHbIH OYHip KaFbIHBIH ayIaHbIH TaIl [5].

Oxymipliap MyfrajqiMMeH Oipre €cenTiH MIapThl capanTaiajibl >KOHE CYpPETiH
canaznpl. Opl Kapail ecenTiH WIemIMIH Taly *oubl i3aeneni. Ockl Ke3ne MyFaiaiM
OKYIIIBLTAPIBIH HHTYUITASCHIH OSTY YIIH KeJIeCl CYpaKThl KOSIbI.

ADC yumOypsiibiHa Kapanpizaap aen. AADC-kangait Typoi JIern.

Oxymbiap MHTYUTHSUIBIK  Typae AADC — Tik OypbllIThl J€M  LIEHIM
KaObu11aiabl. bipak Oy memnml Herizaey kepek?

AD 1 (ABC), conabiktan AD (ABC) *a3bIKTHIFbIHJIA KaTKa KE€3 KEJITreH TY3yre
nepneHaukyisap. AC (ABC) xa3pikThiFbiHga opHaackaH. Ocbiman AD+AC. Srau
AADC — mix oypoiuimol.

Ocpsi ecenre: okymisuiap ACBD kapacTsipy OapbIChiHa HHTYUTUBTI TYPJE TEH
Oy#ipii Jer aiTaapl, OipaKkTa OHbIIA TQJICIACY KaXKeT:

AABD=AADC, conovixkman CD=BD.

D

OcpiraH 0ailIaHbICThI, OKY YPAICIHAEC UHTYULUSHBIH OPHBI MEH POJIiH 3epTTey
KOKECHKECTI  IICHUXOJOTHSIBIK-TIEJarOTHKAIBIK MAceJie OOJBIIT TaObLIaabl, cebdebl
oiiyiay mporiecie, Kadbuigay mporeciyie XoHe TYCIHYIIUTIK MPOIeci MHTYUIIUSHBIH
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KATBICBIHCBI3 OTHeiial. ONTKeHl KaHAaina Olp IIEHIiMHIH JKaHaZaH mMaiga 0oyl
UHTYUIIMS MPOIEC] apKbLIbI icke acanasl. [4, 223 0.].

KopeIThIHABIIAH Kelle, MaTeMaTHUKaJIbIK IILIFAPMAIIbUIBIKTa HWHTYHITUSHBIH
peim aHbIK eKeHi Oi3re momiM Oomabl. KuchlHAbBl oOiylay apKbUIbl KacajlaThbiH
OPEKETTEH EPEKIICINeri COJI, iIKi YHTe OarblHA YKacaJFaH dpPEKeT CIIKAIlaH 3aJIajIbIH
TUT130€ia1, Tek maiga okenedi. OChIFaH Kapam, 1IIKI YHHIH, SFHH UHTYUIUSHBIH
naiacel Kai cajaaa 00JIMachIH aTKapaThlH MAaHBI3BI 30p €KCHI IIBIHIBIKTAH aJIbICTAIl
KeTIec.
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KOJJIAHY JJICTEMECI
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Kekeray k., III. YanuxanoB ateinarsl Kokieray MEMIIEKETTIK YHUBEPCUTETI

olzhas kapbasov@mail.ru, stsoias62@mail.ru

KoMmmbroTrep OHBI mNaiganaHylibl MYFaIMHIH KHUSUIBIMEH FaHa IIEKTENTreH
aca ayKbIMIbI Op1 JKaH-aKThl KOCHIMIIA TEJAaroTUKAJBIK KOJIJAaHy POJIIH aTKapa
amanpl.  Auaiina, aTtanMbll  Kenm  (QYHKIUSIBI — acmanTbl  KOJJIaHy  YIIIiH,
MailaJlaHyIIBIHBIH ~ KOJBIHAA OHBI  OackapyFa MYMKIHIIK OepeTiH  THICTI
OargapiiaMaliblK KaMChI3AAHABIPY Kypannapel Oonyra Tvic. COHABIKTaH, 19CTYpIl
KOJIIAHBICTAFbl dp TYpJil Oarjapiiama KypasJlapblHbIH HET13T1 OaFbITTapblH capasarl,
01apObl  MamemMamukKa KypcolH uzepy npouecinde OKYIIbUIAPJbIH TaHBIMIBIK
OEJICEHITITIH KaJBINTACThIPy MaKCaThIH/AA MMal1ajaHy *KOJIJIapblH KapacThIPaMbl3.

Kazipri ke3ge MyraldiMHIH KOJbIHAA Oap OKBITYIbIH OaraapiiaMaliblK
KYpaJJapblHbIH Camachl, OKY TMPOLECIHIH TaOBICTBl JKYPYIHIH Kemui, cebeoi,
nalamaHblIaTeIH OaFaapiIaMablK Kypall TUII MyFalliMHIH cabak Oepy enTiTiriMeH,
OKBITYJIBIH OMICTEPIMEH J>KOHE YCTAHBIMIApBIMEH OIpire OTBIPHIN, OKBITY MPOIEC]
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TYCIHIKTI, opl THiMal OoNa aJaThIHIBIFBIH, WS 0O0Jia aJIMANTHIHABIFBIH AWKbIHAAI
oepeni.

FoubiMu-omicremenik ~ ofeOuerrepAae  KOMIBIOTEPIIK — TEXHOJOTHUSHBI
naijananyra OarbITTalIFaH MEAarorukaiblK OarmapiamMa KypalJapblHbIH aTKapaThiH
GyHKUMSUIaphIHA COMKEC KOIIIUIIK MOWBIHAAFaH CHUIlaTTaMachl JKOK. bipak,
xekenered mikipiaep 0ap. FO.A.llepBun Oarnapinamanapabl «dAiCTEMENIK OaFbIThIHA
Kapan OeJielll: akKMapaTThIK — TONTaMajblK, OarjapiaMaiblK Kypal-TpeHaxepiap,
aKIMapaTThIK — aHBIKTAMAJIBIK, MOJICIBACUTIH, KOPCETIMJI €CENTIK, AaMBITYy, OKY-
oipin [1,37]. b.C.I'epuryHckuii MakcaTTHIK OenriciHe Kapar Kiaccuukaims
Kacauapl:  OacKapymibl, KOPCETUTIMALIIK, onepanusIbIK, OakbLIayIIIbI,
mozaenpaeynn [2,43]. E.MM.Mambuir  okpITy  OaFmapiiaMachkl — HETI3IHAE OKY
OarmapiaMachbiHBIH 5 THITIH 0eJe/li: )KaTThIFy, OarbIT Oepyli, MpoOIeMalbIK OKBITY,
UMUTaNUSIIBIK, ovbiH [3,87]. An, W.B.PoGept o3 3epreynepiHie OKy MpoIeciHae
MeJarorukaielK  OargapiiaMaliblk  Kypajljgapibl  KOJJAHy: OKY  IPOIECIHJIE
KekeneHaipin, auddpakuus skacayra; Kepi OailllaHbIC *OHE JUArHOCTUKACHI Oap
OaKkpUIaybIH MYMKIHIITIH KEHEUTyTe; ©31H-031 Oakbulay MEH ©31H-631 TY3eTy/li
’KY3ere achlpyra; KOPHEKUIIKTI KaKCapTyFa; MIbIHANBI MPOIECTI MOJENBACYTE; OKBITY
MOTHBAILMSCHIH KYIIEHTYre MyMKIiHIiK Oepeni [4,53],-1ereH Ty KbIpbIMFa KeIIe .

bi3, ©3 ke3eriMi3ze OChl cUTIaTTaMajap bl TOIBIK KAMTUTHIHIAN, TIeAaroruKa-
JBIK Oarmapiama  KYpajJJapblHBIH  HETI3TT  TOPT TYpiH OeJin alTambl3: OKY
OarmapiiamMacel, 3epTTey OaraapiiaMachl, FEUIBIMU OaFaapiiaMa, Ma3MYHIIBIK CHITATHIH
KaMTHUTBIH Oarapiama.

Oky baz0apramanapviibly MaHI MbIHAOA. 3EPTTEIETIH Macese YCcaK OeJek-
Tepre XKIKTEeNII, oJap/blH SpKalChIChl OOMBIHIIA Tayelci3 aknapar oepuieai. OKyIIbI
opOip Keeci 0eIIMMEH KYMBIC ICTEp alAbIHAA OChI OOJIIEKTEP/IIH OOPIH JKEKEe-KEeKe
urepyl Tuic. AnblHFaH OuUTiMAlL O€KiTy op OeIMHIH COHbIHAA Xyprizuiemi. A,
eKiHI Olp jkaFjaiifa OKYIIbUIapFa ©3 KATENIKTePIH TY3€Ty KOJBIMEH KYPri3yre
OarpIT Oepityl MyMKiH. MyHnaii skargaiila ©TKEH TaKbIpbITapra OaillaHbICTHI
apHaiibl cypakrTap KOWbUIanbl. by, ocipece SJIEKTPOHIBIK OKYJIBIKTap Jasipiayja
MaHBI3/IbI.

3epmmey b6agoapramanapvl OKYMBLIAPABIH ©31HIIIK OKY-3€PTTEY KYMBICTaphIH
Ky3ere acelpy OapbIChIHAQ KOJIJIAHBUIATBIH OKBITY OMICTEMECIH KaMTH/IBI.
3epTTeNreH Mocele MEH OFaH COWKeC KeJIeTiH Teopus calak mpoliecinae 0ipTyrac
yFbIMFa yJiacein, Oipirin keteni. KomnbroTepai OKbIIaThIH MaTepUasabl TYCIHAIPYIII
Opl OKBITYHIBUIAPJIbIH JKayaOblH Tajjam, OJIapJbIH TaOBICTBI  KYMBIC  ICTEYIH
OaKpIIaylIbl  «PEMeTUTOP» PETiHIAE MaiJalaHaThIH OKBITY OaraapiiamanapblHaH
©3TrelIeNIr COJI-0Jlap KOMIBIOTEPAl OKYIIbl MEH ay1e0ip aKuKAT TMpoLecC MOJeNi
apachIHIAFbl JIOHCKEP PETIHIE MaiiaaHbuIa b,

Foinvimu - nedazocuxanvix 6azoaprama KypaaaapblH MaiganaHaThIH CTPATETHsI
OKYIIBI 63 HesIapbIH OMJIall TaybIll, JaepOec HSKCHEPUMEHT YCTiIHIE TEKCEpiCTEH
oTKizeni. by xxarmaiina KOMIIbIOTEp OKYIITIHBIH TIKEJIeH KaThICYbIMEH SKCIIEPUMEHT
KYprizy HKoHE  akmapat ay  Kypabl peTiHae mnaiijanaHbuianbl. MyHBIH €31
OKYIIIbIFa 3€PTTENICTIH >KYHEHIH IIIKI )KOHE CBIPTKBI MapaMeTpJIepiH TEKCEpIl KaHa
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KOWMail, OHBI ©3TePTETIHACH, COWTIN, BIKTUMAT HOTMKEHI OOJDKail anmaThIHIal
JKaraai TyFbI3bII Oepei.

Ma3zmynovlx cunamvin KammumslH epKiH Oazdapiamanap  KOMIBIOTEP/Il
OKYIIBUIAPJBIH ~KOINTEreH  JKeKe TarchlpMalapbl  OpbIHAAyblHA  KOJKaHAT
peTiHAe mNaijanaHylbl Ke3Aeil, ajl MYHBIH ©31 OJapJblH KYMBICHIHBIH
HOTWDKEJIITIH apTThIpagbl KOHE OKBITYIBIH aXbIparbIChl3 OeJIiriHe anHaajbl.
ATanmplii OarnapiaMaliap KOMIBIOTEPIIH MOJI aKnapaTThl OHJIEY KOHE Te3 eCenTey
MYMKIHIIKTEPIH TalJaaHbIll, OKYIIBUIAPABIH OCHl KHBIH opi OIp capbIHIBI
KYMBICTAFbI KYT1H KEHUTACTEII.

Martematnka cabakTapblH TE€JarorHKaIbIK OaFaapiiamManapapl  TaiganaHa
OTBIPBIN OTKI3TeH/IE, OKY Ipolieci (akTiiep MEH TYKbIPbIMAAPAbI JKail FaHa OasHaan
OepyMeH IIEKTEeIMEUTIHIH ecKepy KepeK. MyHbI KypaMbIHa KYHIBUTBIKTAp KYHECIH
KoHe 3 OUTIMIHIH JeHreifliHe yaaiibl ChIHIIBUT Oara Oepe Oy KaOiieTiH
KQJIBIITACTBIPY KYMBICHI €HETIH TYCIHY IMpOIIeCi JIeNl aHBIKTay aKuKaTtka Oip TabaH
aKbIH KeJIMeK. AJl, MyH/ai MpoIIeCTi aca KapamabiM «aKnapaTThlK TarchipMaliapy
TOOBI apKBUIBI JKY3€re achlpy MYMKIH €MeC, OJ OKYIIBIHBIH HWHTEJUICKTYaIbIK
KaOUIeTTepiH YJalbl OpeKeT MpolleciHe OEJICeH[l Typ/le €HTI3IM OTBIPAThIH OKBITY
dbopmacel apKbUlbl FaHa Ky3ere acaabl. COHJIBIKTaH, OKyIIbIFa Oepiiaren opoip
MaTepual: OKYUbLIAPOblY — UHMELIeKMYal0blK MYMKIHOIKmMepiHe OenceHoi cunam
bepyi JHcoHe 0aapobly anOblHA HAKMbL Ulewiiemin Maceie KOHbl, MAamepuaiobly
OKYUWIbLIAD CYPaK KOAMbIHOAU MaceNeNiK mypevloa eminyine, AeHUu cabax oaapobl
CYPaK KOI2a bIHMANaAHObIPYbl ULAPI.

bi3 akmapar kaHa Oepulil, MYFaliMiHIH  OKYIIBIMEH KapbIM-KaThIHACHI
OalikaliMaliThIH cabak Kal Ke3le Je TUIMCI3 aen ecentermi3. OKylIbLIapabiH
MHTEJUIEKTYaIbIK JaMybIHbIH OWIK JE€Hredl MarepuajiMeH ICTeNeTiH aeplOec Te
OesiceH 1 )KYMBICTBIH KYpACTIpEeK TypiepiH Kaxercineni. [legarorukansik Oarmapia-
Ma KYpaJblH TaifalaHyIIbl OKYIIbI ©31He YIaibl Typae «MeH MbIHA €CernTi AYPhIC
HIBIFApAbIM 0a, oyjie IIbIFapa aaMajabsiM 0a?» - JEereH CYPaKThl eMEC «COJI €CemTi
IIBIFAPY MEH €CeNTerl CaHbIK KOPCETKIMITEPIH 63repTceM, Kanait 6onap ei?» aerexn
CypakTapra jkayarr 1371eyl MaHbI3/Ibl OOJIMaK.

Kazipri 3aman MareMaTuKaHbl OKBITY MPOIECIH/E KOMIBIOTEPIIIK OaFaapiamMa-
JapAbpl KOJTaHYIBIH THIMIUIT apThinl OThIp. OFaH KOMIBIOTEPiH TI'padUKaIbIK —
TU3aWHIBIK MYMKIHAIKTEPIHIH ©Cyl, OHTAWJIAHIBIPY €CeNnTepiH IICeHIyAiH THIMII
OarapiaaMalapbIHbIH MIBIFYHI JoJ1€) 00Iabl.

OKymbuIapIbIH MaTeMaThKa cabarblHa TaHBIMJBIK OCJICEHITITTH KalbITac-
THIPY MaKCaThIH/Ia THICTI TEIarOTUKAIBIK >KOHE TEXHHUKAJBIK 9JcONETTepre Tajjay
OapbIChIH/IA, TICAATOTHKAIBIK OaFaapiaMaiblK KypaJlJapAblH MbIHAJIAl TajanTapra
xKayarn Oepyl THIC. KepHEKl OarapiiaMaiblK Kypajijap, €cel IIblFapy OOWbIHIIA
OarmapiiaMaiapMeH KamMTaMachl3 €Ty, Oarmapriama-pereTUTopiiap, XKaTThIFy Oaraap-
Jamarnapbl, UMHUTAIMUIBIK OarmapiamManapbl, SKCIEPUMEHTTIK—3epTTey Oaraapiia-
MaJlapbl, TECTUIIK OaFgapiiamMa, akKMapaTThIK Oargapiiama.

Ocel  TamantapAplH MaTeMaTWka cabaFblHAA KOJJIaHY MbICalAapbIiHaa
KOpCETEMI3.
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OKymIbUIapAblH TaHBIMABIK OEJICEHIUTITH TYFhI3yJa KOPHEKUIIKTIH ajJaTblH
OpHBI YJIKEH €KeHITHEe KYMOH XKOK. byl jkeplie KOMIBIOTEP/IIH 631 JIEKTPOHIBIK
TaKTa PETIHJIC Mal aIaHbLIbII, OPIiC cabarbIHAaFbl KOPHEKITIK YIIIH KOJIaHbIIaIbI.
OxyubLUIapabiH cabakra KOMITBIOTEPMEH ©3apa OpEKEeTTeCyl CypeTTep/l,
KO3FajaMaibl MOTIH MEH TrpauKTepli KOepCceTyMeH MaTephalifa JIET€H bIHTAJIbI
Ke3KapachlH KamTamachl3 erefi. Kosranmanbl KepHeki OeWHeNnepAiH MmaHbiMOblK
Oencendinikmi  apTTHIpyFa  THUTI3Ep 9cepl  aHaFypibIM >KOFapbl. OiiTnece,
KOPHEKUTIK YIIIH KOMIBIOTEP/l MaialaHyIblH MaFblHAChl OoIMac e, JIoCTypl
KypanmapMeH-aK (TutakaT-chi30aiap jKOHE T.C.C.) KYMBIC KYprizyre OoJasbl.

KoMIproTepitik TEXHONOTHS, SFHM aKmapaTThlK TpaduKaIbIK OelHeIepMeH
KapaKTaHIBIpBUTFAaH  OaFdapiaMalblK JOPICTIK — Marepuangap Oacka xoijgap
apKBUIBI IO OChUIANIIA alKhIH aHFApyFa KoHE MIOTyFa KOHE OCPMEUTIH T€OMETPHS-
JBIK CATyJIapMEH TYPJICHIIPYJIEP/ai KO3 aIblHa OKeIyre MYMKIHIIIK Oepei.

MateMaTukaiaH TEOPUSIIBIK MaTEpHAIbl TEPEH JIe camajibl UTepyAiH KiITi
OKYIIBUTAP/IBIH aliFaH OUTIMJIEPIH MpaKTHUKaJla KOJJAaHyFa YUpETy OOJIbI TaObLIaIbI.
byn mpaktukanbik cabakTap/a Ky3ere acajsl. Ecemn mibirapy npouecinie oKymbIiap-
IbIH OepbOecmizi HcoHe MAHLIMOBIK 0elCeHOLNi2i €H KOFapbl JIOPEKEAE KY3€re
acazgpl. OChl MPAKTUKAIBIK cabakTap OapbIChIH/IA OKYIIBUIAP YIIBIPACATHIH KOHE OKY
OpEKETIHIH OChl TYPIH alKbIHAAWTBHIH KUBIHIBIKTApFa Opail OJIapAblH TaHBIMIIBIK
OeJICeHITITIH OapbIHIIA KOJJANm OThIPY KakeT. EcenTep mibiFapy Ke3iHIE ajfa
KOWBLTATBIH HET13T MaKcaT-OKYIIbIIAPIbIH MAaTEMATHKAJIBIK 3aHIap MEH 3aHIbLIBIK-
TapJbl TEPEHIPEK TYCIHYIH, camajbl TYpJA€ MEHIepyiH >OHE OJiapJibl alHayia/larbl
KYOBUIBICTap MEH NpoLecTepAl TYCIHAIpYre MaijagaHyblH KAMTaMachl3 €TYy.

Ecen wwizapy owceninoeci basoapnamanap cypakrtap TOOBIHAH >XoHE opOip
ecenke OepuireH Oajgama HIEMIIMAEP KUBIHTBIFbIHAH (OJap/bIH 1lIiHAE Olpey Aypbic
Oomybl THICTI) Kypanaiel. barnapnama  skayanka-»KYMCaJaThlH —YaKbITThI, sKayarl
KalTapyFa TaJlaliTaHyJIap CaHBIH KOHE JYPHIC KayanTap/ sl ONriien OThIPYHI MIapT.
Mynnait GargapiaManapra HETI3T1 Tajlall MbIHAY: OKYIIbUIap ©3 KayaObIHBIH
JYPBICTBIFBIH  HEMECE TEPICTITIH, OJIAPABIH IIBIFATHIH CAJIAPJIBIK HOTHXKEHI KOpiI
oreipyra THic. Cypakka IyphIC JKayan KaWTapbliMaca, OKYIIbUIapFa KOCKIMIIIA
akmapatr Oepuryre TtuicTi. OKymibl cayaidHamMaHbIH OacTankbel —COTiH, KEKe
CYpaKTapAblH KYPIACTUIIK JeHrediH aepOec TaHdam aiyra epikTi OOJIyBIHBIH
MaHbI3bl 30p. byn ymniH KadTa JKaHFBIPTY HEMece PEeKOHCTPYKTHUBTIK-TYpJICH-
OIPYWIUTIK CUNATBIHJAFBl €CENTEP MEH LIEKTENy KETKUTIKCI3.

[IprrapMamIbUIBIK CUTIATTAFBl  TANIChIPMAIapIbIH TAPTHIMIBUIBIFBI MOJI, 9pi
OKYIIBUIAPbIH TAaHBIMJBIK OCJICEHIIUIIN MEH JepOecTIriHe ocep €Ty MYMKIHIIr /e
XKOFapbl. MaremMaTuKaHbIH KYpAEdl €CeNTepiH,  JJCTYPJl OJICIEH UIbIFapy
OKyIIIbUTApFa KWUBIHABIK KedTipemi. MoceneH, KOMOMHATOPUKAHBIH KJIACCHUKAIIBIK
ecenTepi op TYpPAl OpbIH AYBICTBIPY, AJIMACTBIPYJaFbl CAHJIBIK KOPCETKIIITEpPIHE
OallIaHbICTRI, all Ka3Ipri ecemTepl >KOFapblAaFrbl Kacuerrepre ue OoJaThiH
KOMOWHaIUJApABIH, Typiepin TaOyra Toyenai. CoHmai-ak, ONTHUMH3ANUSIAY
€CenTepiH WIBIFAPYABIH JKaHAa KOMITBIOTEPJIIK OargapiiaManapblHbIH — KYPBLIybIHA
0allJIaHBICTBI, OKYIIBUIAPAAFbl TAHBIMIBIK OEJICEHIUTIKTI apTThIPAThIH E€CeNTePaiH
XKaHa TYpJiepiH KapacThIpyFa MYMKIHIIUIIK TYJbI, ocipece, OKYIIbLIapIbl
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KBI3BIKTHIPATBIHBI KBI3MET €TYIIH Op CalachlHAAFbl €HOCKTI THIMII YHBIMAACTHIPY
ecernrepl.

Peneturopnbiy onerre OapiblKk  OeikTepl MEH OJapliblH  apachIHAArbl
cabakTacThIK OaiaHbICTaphl OOJATHIH €peKIle OacTamnKbl >KOHE COHFbI HYKTEJEp
Oosanbpl. AJabIMEH aKmapaT MOJIIM/ICHIMN, OJIaH KeHWiH MPaKTUKAJIBIK 0611M, UTepiIreH
MaTepualIbl TEKCEpy JKoHE Oaranay Ke3eHl JKyprizuieni. baramay ke3eHiHEH KeWiH
OarymapiaMa OKYIIbIFA OHBIH >KIOEpPreH KaTeNKTEpIH Ty3eTell HeMece OFaH jkKaHa
aKImapaT YChIHAJIBI.

barnapnama—peneTutopiapra KOWbUIATHIH HETI3T1 TajlanTap MbIHAIAi: OKBITHI-
JaThIH MAaTepHAIBIH 9p Y3irl MYMKIHIITIHIIE IIaFrblH OOMyBI, OJIApJAbIH ©31HIH
IIENIyTe KEHUT CYpaKTaphl XOHE OJl CypakTapibl Oaranay ojicTepi OOMyhl miapT.
XKorappima KepceTireH MeJarorukanblk OarmapiiamMa KypalgapblHIAFsl TIpi3i,
OarmapiiaMa — pereTuTopiiap a CaH yKaFbIHAH JKETKUTIKTI KOPHEKI MaTepualgapMeH
’KacaKTaJdyFa >KOHE OHBIH OTIJIETIH TaKbIPBIITapJblH OpOip aKMapaTThIK OJIOrbIHA
apHasiFaH OarjapiiaMajblK axyajiJapbl MYMKIHZITiHIIE KeOipek  OoJybl  THIC.
Kernreren yiiperyin KoMIbloTepik OaraapiamManap/a KaTeHl TY3€TY/l )KOHE TOJBIK
eIyl  KaMTaMachl3 €Ty KapacTelpbUiraH. COHBIH apKachlHAa OKYIIbUIAPIIbIH
TaHBIMJIBIK KBI3METIHJIET1 TEPIC MOTHBAIIMSIIBIK JoJICIIeMeNepIiH cebenTepiniy O1pi,
JONIPEK alTcak, OKY OapbICHIHAAFBI COTCI3IIKTEP YKOUBLIJIBI.

Karteiry Oarmapnamanapel. byn Oarmapnamanap >kaHa akmapar KeETKi3yre
apHasiMaraH. OmapblH 0aCThl MAKCAThl — MAaTEMATUKA €CENTEPIH LIbIFAPY KOHIHJE
alblHFAaH TEOPHSUIBIK OUTIMIEep MEH OUNKTepAl,  JaFabulapAbl  MPaKTUKAJIBIK
TYpPFbIIaH OEKITY koHe Ty3eTy. Ecen miblFapy oKymibuiap yUIiH €H KypAedl OKy
OpeKeTIHIH Oipi eKeHaIri Oenrun: MyHAa OKYIIBIHBIH J€pOECTiri, OHbIH TYJIFAIbIK
CHUIIAaThl PETIHJIC €H TOJBIK KYHIH]Ie KOpiHIC Tabaabl, OHbIH MAaTEMATUKAJBIK aXyasbl
TajnAail Ouly >KOHE IICWIIMIHIH €H YThIMABI TypJiepiH Taba Outy KaOuierrepi
KaJIBITITACA/Ibl.

Nmuranusansik 6armapiaamManapsl. byan Tunreri OarmapiiaMaliblK — KaMChI3aH-
JBIPY  OKYIIbUIApFa OACTTe KAXKETTI KYpAeNl Kypai-KaOIbIKTapAblH OOJIMaybIHaH,
MaTeMaTUKaJIBIK OOBEKTUIEPAIH MOJCIBACPIMEH KYMBIC ICTeyTe MyMKIH/IK Oepei.
NmMutanusiiblk OarnapiiamManapbiHia  OKYUIBUIAPABIH KOJBIHIA MOJIENb MapaMerp-
JepiH  ©e3TepTy JKOHE  MyHJal ©3repICTepiH, ~ HOTHXKEJIEpPIH  3epTTey
MYMKIHIIUTIKTEP1 OOJaIbI.

DKCIEePUMEHTTIK—3epTTey Oarmapiamanapbl. barmapiamanblk KaMChI3IaH-
OBIPYABIH  OYJI  THNI  KOMIBIOTEPAl IIBIHAWBI MaTEeMATHUKAIBIK JKCIEPUMEHT
OpTachIMEH KIpIKTIpyre apHainraH. MyHai OaraapiiamManapablH KaKETTUIr MbIHAIA:
7a00paTOPUSIIBIK  JKYMBICTApAbl OpBIHAAY OaphICBIHIA OKYIIbUIApFa AaJIbIHFaH
HOTIDKEJIEPIl KECTere €Hrizy, OJ MOJIMETTep/l OHJIEY koHe rpadUKTep TYPFBI3Y,
auarpaMMaiap Kypy CHUSKTBI 9ypeci MOJI aMaliapiaH 00caThliabl.

En xapanaiibiM TecTilik Oarmapiamanap op cypakka KaWTapblIFaH CypakTap
KUBIHTBIFBIHAH Kypanaabl. TEeCTiAeH OTyIIl OChl KUBIHTBIKTAH IYPHIC JKayamnThl
ipiktenn anyra Tuic exal. MyHaaill Oarmapiamanap Kasip € KoJjaHbicTa Oap,
OUTKEHl OJapiabl a3y OHai, ajd CypakTap MEH jKayanTapabl MYFaTIMHIH 31
TONTHIpA ayajbl. ATanMblln OargapiiaMaiap OKBITYIIBIHBIH YaKbITHIH YHEMJIEYTe
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Kopaemjaecenl, opl odap KOJNJaHyFa bIHFalibl, KapamaiibiM. barmapnamara
TECTUICY HOTHXKEJIEPIH JKOHE OJIAp/Ibl OHJACY MAIIMETTEPIH CHT13IeH/Ie, OKBITYIIBIHBIH
KOJBIHAA TECTUICYAIH HOTIDKEIIEPIH €celKe aly JKoHe Tajjlay MYMKIHAIT1 Mmaiaga
Ooabl.

Kazipri MynbTuMenua Kypajlgapbl MaTepuaijapbl >KarblHAaH oTe Oaid
aKmapaTThlK ~ Kypajjap Jkacayra MYMKIHIIK Oepexi. MyHpmaii OarmapiaMaMeH
KYMBIC ICTEH OTBIPHIN, OKYIIBI ©31 WTepill KaTKaH IOHHIH KYMHUsJIapblHA TEPEH
Ooinaif Tyceni. Akmapat: AbIObIC, OeifHe TUIEepMATiHIEp, OelHehmIbMIep Tpi3al
OappIHIIIA OPKWIIBI Kyiiepae kemin Tyceml. OKymbutapra MyHJail KyherepMeH
KYMBIC 1CT€y YHaAWAbl, ONTKEHI oOJap KOpKEeMIIK XKoHE TEXHUKAJbBIK KarblHaH
KOFaphl JICHTEHJE OpPBIHIAIFAaH Opl KBI3FBUIBIKTHI OOJBINT KeJedi, OHBIH YCTiHE
oJlapJlaH Ka)XeTT1 aKImapaTThl TaybIN ally Jia OHaH.
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I'EOMETPUSHDBI OKBITY BAPBICBIHJIA OKYLIBIJIAP/IbIH,
KEHICTIKTIK OMJIAYBIH JIAMBITY

Tykanaes T./., bexktypranosa M.111.
Acrana K., JI.H. I'ymuneB arbingarsl Eypasust yITTBIK YHUBEPCUTETI
Tukanayev_T@mail.ru

Kanner  OuiM Oepy  MEKTENTepiHAEri  maTemMaTuka  Oarnapiamachl
OKYIIbUIAPbIH JIOTUKAJIBIK OMJIay KaO1IeTiH, KeHICTIKTIK OWJayabl TaMbITYIbl KOHE
IIBIFAPMAIIBUIBIK OUJIAY Il KaJTBIMTACTRIPYFa OAFbITTAIIFAH.

Ocbl MIHAETTEpAl ILICHIyJe TeOMETpUsi IoHI epeKile, OWTKEHI OHBI OKYy
OapbIChIHIa a0CTpaKIusIay, HAKThUIAY XKoHE alFaH OlTiMaepl ToxipuOeae Koamaany
onepanusyiapbIMeH OalIaHBICTHI.

XKakcbl reoMeTpusiIbIK O111M, KEHICTIKTIK €JeCTETy KOHE JIOTHKAJBIK Oiliay
XKoHE T.0. TYJIFAaHBIH MaTEMATUKAJBIK MOJCHUETIHIH KOMITIOHEHTTEPI MAaTEMAaTHUKKE
FaHa eMec, MH)KeHepre, SJKOHOMHUCTKE, IU3aiiHepre, 3aHrepre, MporpaMMHUCTKE JKOHE
Oackamaii kemTereH MmamaHgapra na KaxeTTi. COHIOBIKTaH «3aMaHayW MEKTENTe
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reOMEeTPUSUIBIK OLTIMII KaTaH TYpAe Kyhenl OasHaan KaHa KOWMai, OKy BIHTACBIH,
ACTETUKAIBIK TOPOMEH1, KOPIIaFaH IbIHAWBI OPTaMEH OailIaHbICBIH APTTHIPY KEPEK».

['eoMmeTpusi MEKTeNTerl OKy IMOHI PETIHAEC Y3aK KbUlgap OOMbl AeTYKIUSIBIK
(akcMOMaTHKAJIBIK) HET137I¢ KYPBUIIbI )KOHE OHBI UTEPIN KETY YIIH JKaKChl JaMbIFaH
TEOPHUSIIBIK (YFBIHBIKTHI) OMJIAy bl TaJam eTTi.

Konpaneicrarel OKy  OarjapiiaManiapplHa  COMKeC  HEri3ri  MEKTenTe
Tr€OMETPHUSHBI OKY OapbIChIHAa OKYILIbLIApABIH OoibiHaa [1]:

1) )ka3bIKTBIKTaFbl ~ TEOMETPHUSIIBIK  urypamap  Typambl  OurmiMpaepi
KaJIBIIITACKIN, TEPEHACTIICA] )KOHE KYHeTIeHe l;

2) JTOTHKAJIBIK oHEe OCHHENIK OMIaybl JaMUIbI.

['eoMeTpUsiHBI OKBITYIIBIH HETI3T1 MaKcaTbhl — OKYIIBUIAPABIH KEHICTIKTIK
TYCIHIKTEpiH (elecTepiH) AaMbITy. Aaiia KEeHICTIKTIK KaCHETTep MEH KaThIHACTap
Typaibl KOPHEKI (MHTYMIMSUIBIK) TYCIHIKTEp aKCHOMATHKAaJblK T€OMETpHUsiAa TEK
OHBIH TEOPHSUIBIK TOCTYJIATTAPhIHBIH (aKCHOMayap, aHbIKTamaliap, Teopemaap,
yFBIMJIAp) e3relie O0e3eHIplilyl FaHa OOJ/Ibl JKOHE ©3 MAarbIHACBIHJIA KOCBIMINIA PO
aTKapasl [2].

KeHICTIKTIK oiIayJblH JKETKUTIKCI3 JaMybl T€OMETPHUSHBI THIMAL UTepyje
KeJIepri ’acalThIHbIHA OLTIM Oepy TaKipuOecl JIoJel, dcipece KOFapFbl ChIHBITITAPAA
(cTepeoMeTpusiFa Kellly Ke31HJE); OFapbl OKY OpBIHbIHJA TI'padUKaJbIK MOHIEP.I
MEHrepyJie eleyil KUBIHIBIKTap TYyFbI3aAbl. MbIcaifa: ChI3y JKOHE IEepCHEKTHUBAJIbI
reOMETpHs, MHKEHEPIIIK rpaduka, KOMIBIOTEPIIK rpaduka.

KeHICTIKTIK OWay/bl JaMbITyJaFbl KEMIIUTIKTEP TE€OMETPUSHBI MEHIepyae
KepiHel.

MaremaTukaHbl OKBITYJIBIH Ka3ipri 3aMaHfbl OJICTEMECi OHBIH FBUIBIMU
Ma3MYHJIbI MEHT€pYiH KamMTaMachl3 €TE€TIH OKY 1C-OpEKETIH Tajljay MEH x)obOaiayra
cyienyi Tuic. MyH/aii ic-opeKeTTep apacblHaH HET13r1 €KeyiH aTal KopCceTeHik:

— KEHICTIKTIK (T€OMETPHUSIIIBIK) OeiHenep i skacay;

— OPTYpJIi TEOMETPHUSIIBIK €CeNITep Il ey Ie Heri3ri OeitHenep i naiiganany.

I1cuX0N0THsIIBIK KOHE MeJarorukalblK 3epTTeysep OONbIHIIA!

— TOMEHT1 CBIHBINl OKYIIBLJIAPBIHBIH TAHBIMJBIK MYMKIHIIKTEpPl >KOFaphI
0oaIbI;

— TOMEHT1 CBIHBIN OKYIIBUIAPBIHBIH KEHICTIKTI TYCIHY KaOlIeTTepl »KOFaphl
CBIHBITI OKYIIIbUIAPbIHA KaparaH/1a KapKbIH bl 00Ia Ibl;

— TOMEHI1 CBIHBII OKYIIBUIAPBIHBIH KEHICTIKTIK, YIIOJEMAl TYCIHIKTEpI
YKOFapbl JaMbIFad 00Jabl;

— KEHICTIKTIK T€OMETpUSMEH OallaHbICThl KONTEreH YFbIMAAp, oAicTep, ic-
OpEKET TYpJiepl MEH UJesIap TOMEHT] ChIHBII OKYIIbUIAPbIHA TYCIHIKTI OOJIabl.

OKymbapablH «KEHICTIKTIK €JIecTeTy» MpoOjeManapblH IIEy XOHIHAer1
MaTEMaTHKTEPiH aWTKaH CO3JepiHe, TICHXOJIOTTAPAbIH KOHUI  ayJapapiblK
MIKIpJIEPiH KOCY KEPEeK.

bananap MeH oKymibLIapabH KOpHEKi-OCHHENIK OWjaybl ©Te VY3aK KoHE €H
MaHBI3ABl OOJIBINT TaOBUIATHIHABIFEIHA OJIEMHIH OapJIbIK IICHXOJOTTaphl MaKyJjlaar
oTbIp. JKa3bIKTHIK XKOHE Ka3blK (purypanap Oyi kepie MyJife JalbIKChI3 armapar.
CoHFBl XKBULIAPHI KOINTEreH MaMaHAapJa, KEHICTIKTIK TYCIHIKTEpJl epTe >KacTaH
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KAJIBINTACTBIPY Kepek (OyJ1 skeHIHe OYPBIH [a Ka3bUIFaH) IeTeH MiKip nanaa O0bl.
KeHicTiKTIK oimayablH HEri3ri Tikenew Oipiiri — ce3 eMmec, OOBEKTIHIH
KCHICTIKTIK ~KacHeTTepl MEH KaThbIHACTaphlH JKBIHFBIPTYIIBI OcitHe (OHBIH
TCOMETPUSIIBIK  (pOpPMAChIH, MOJIIEPIH, MPOMOPIUIIAPbIH, Oacka OOBEKTLIEpre
HEeMece KaTaH OeNriJeHreH 0oiMaca epiKTi albIHFaH €CelTey HYKTECIHeH OaKbliayra
KAaTBhICTBl JKa3bIKTBHIKTA >KOHE KEHICTIKTerl OpHbIH). KeOiHece KEHICTIKTIK eMec,
OOBEKTIHIH 3aTThIK CHIIAThIH (OJIApJBIH JKEKE KEHIiH, TYCiH, (aKTypachIH,
KaAPBIKTBUIBIFBIH JKoHE T.0.) OeliHeneiiTiH Oacka OeliHenmepaeH Oy OeiHEHIH o3
Ma3MYHBI OOWBIHINIA albIpMambUIEIFel Oap. [lopmenmi Typae capamamn OeiiHeney
KacueTi cebeOiHeH, OOBEeKTIHIH HAaK KEHICTIKTIK KacHeTTepi MEH KaThIHACTApPbIHBIH
OeifHene apThIK O€WHENeHINm KOepCeTUTyl,  KEHICTIKTIK OeWHeNepaiH epeKIie
Ma3MVYHBIH, OJIapJbIH KOPHEKITIK KOHE aybI3IIa-JOTUKAIBIK KOMITIOHEHTTEPIHIH
yiiecy TMHaMHUKAChIH KaMTaMmachl3 eTefi. OObEeKTIHIH KEHICTIKTIK CUTIAThIH albIPBIIT
KOpPCETy >KOHE oyapasl OeliHe TypiHAE MaifianaHa Oury, ocipece rpaduKaIbikK
KOPHEKUIIK HETI31HJIe KEHICTIKTIK KaThICTap/ibl OPHATY MKETEKII peJl aTKapaTblH ic-
OpeKeT TYpJepiHAe aHbIK Kaybinracanbl. Keime Oy OUTKTIK, OOBEKTIHIH KalFaH
KACHETTEepIH Kajail jga Oailkamail )koHEe OChl MAaTepUaIbIH KEHICTIKTIK KaThICTApPBIH
alBIPBIN KOPCETYACT1 aJlaMHBIH KeKe OeHIMIeNyl PeTiHAe eoyip alKbIH OlTiHE/I].

MekTten reoMeTpus KypPChIH KYPacTBIPYIBIH HET13r1 MocelenepiHid Oipi —
MJIAHUMETPHSI MEH CTepeoMeTpHsi OOTIMIEPIHIH ©3apa KaThIHACH OOJBIN TaObLIA b,
['eomeTpusinbik OimiM  OepyAlH TapuxbliHa CyilleHEeTIH O00JcaK, OChl MOCEJICHIH
HIENIIMIHIH YII HYCKachlH Oepeai:

— IUIAHUMETPUSUIBIK KOHE CTEPEOMETPUSUIIBIK MaTepuanaapAbl O1pi3AUTIKIIEH,
Ti30€KTI OKBITY, SIFHM IIAHUMETPHS KYPCBIH OKBITY, YKAJIFAChIH CTEPEOMETPUSIMCH
OKBITY;

—  TUTAHUMETPUSHBI ~ OKBITY  TPOIECIHAE  OKYIIBUIAPABI  MAaHBI3IIBI
CTEPEOMETPHSIIBIK MAJIIMETTEPMEH TaHBICTBIPY;

— TUTAHUMETPHUS MEH CTEPEOMETPHUSHBI OIPIKTIPIN YIJIECTIPE OKBITY.

Mekten rTeoMeTpusi KYypCBIHIAFbl IUIAHUMETPUS MEH CTePEOMETPHUSHBI
KAKBIHAACTBIPY  HEMECE  TOJIIFBIMEH  OIpIKTIpYy  HAesAChIHAA  (y3UOHUCTIK
TYKBIpbIMIaMa xateip [3].

Keneci TyXbIpbIM  KEHICTIKTIK OWJIAyJbl KaJIBIITACTBIPY MPOIECCIHILTI
Y3UIICTI KOKO YIIIH J>KOHE OyJl KOHIICMIMSHBI ToXipuOene iCKe achlpy YIIiH
KOMEKTECTI.  OWTKEeHI, IUIAHUMETPUSHBIH  KOINTEreH  ecenTepl,  MbICAJIbI,
burypanapabH TSHIITT MEH YKCACTBIFBI, ayIaH/IaFbl, KONITETEH METPUKAJIBIK €CerTep,
BEKTOpJIapFa ecenTep KeHICTIKTIK IeHeNIep/ie KYPhUTYbl MYMKiH.

OcpiHpgall ecenTep MEH MbICAIIApPAbl KEKE-)KEKE KapacTepMai, Tasa
IJIAHUMETPHUKAIBIK ~€CeNTep MEH MbICAIapAblH OpHBIHA Oipre KapacThIpy
QICTEMEITIK MaKCAThIMBI3.

CoHfpIKTaH, KOJIIAHBICTaFbl TEOMETPHUs KYpPCHIH TyOerein KaiTa Kypy.Hbl
Tajan eTIeNTIH CUSIKThI, KOT KOCHIMIIA YaKbITTHI J1a KAXKET CTIICH/II.

Korapbina alTeIIFanapAbl YIIOYPBIIITAPIBIH TEHAITIHIH OCNTUIepiH 3epTTey
MBICAJIBIHIA TYCIHIIPEHIK.

1. YmOypslitrapAbiH TEHAITIHIH O1piHII O€NTICIH TYKBIPBIMIAT TJIETACHMI3.
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2. TeopemaHbl nonenereH KeiiH, Ochbl OeNri KOJJaHAThIHIAd €CelTi MenTyiH
MBbICaJl PETiHAE KapacThIpaMbI3.

l-ecen. l-cyperre O€HMHEJIGHTeH YHIOYpHIINITAD TEHIITIH JonenaeHi3. by
YIIOYpHIIITapAbIH KaHaal KaObIpralapbl MEH OYpBIIITAphl COMKECIHINE TeH 00J1aTb1?

3. l-ecenTiH 1IemNMIH TaJdKbUIAaFaHCOH, JaWbIH CbhI30a  OOMBIHIIIA
TYKBIPBIMJIAUTBIH 1A 2-€CeTT1 O3AITTHEH STy I YChIHAMBI3.

2-ecen. DABC ymbypsimtel upamuaana (2-cyper) ZADB = ZDBC, AD =
BC. Ilupamumanbiy colkeciHIe KaHIai KaObIpramapel MeH Oyilip >KaKTapbIHBIH
apachIHIaFbl OYPHIIIBI TEH 00J1a1b1?

D
/;/\ ‘
A C A C
|/
D
Honenney xaxetr: AABC = ACDA B
1- cyper 2 - cyper

4. Y1OyphIITapAblH TEHAITIHIH €KIHIII OENriCiH TYKbIPhIMAAIN I IEHMI3.

5. Kapacteipran TeopemaHbl kakchl OCKITY YUIIH, AailiblH chi30anap OOWbIHIIA
aybI3Ia ecenTep/Ii mbFaprad naaansi(3, 4 -cyperrep).

6. Y11 TanchIpMachIH J1a «0Ka3bIK» jKOHE «KEHICTIKTIK» €CEeNTEepACH TYpaThIHIal
€TII, apaJaCThIPBIN Oepy KaxkeT.

1-ecen. PRT xone PQS ymoypsimrapeiaaa PR = PQ, PT = PS (5-cyper).

a) APRT = APQS; 6) ARSQ = AQTR ekeHiH gonenieHis.

2-ecen. DABC — ymoypsimte! nupamugana (6-cyper), ZDBC = ZBDA sxone
ZABD = ZBDC. AD = BC men AB = DC ekeHHIH JoJeIeHI3.

byn cabakTel ©TKi3y OapbICBIHAA CTEPEOMETPHSUIBIK Ma3MYHAAFbl €cenTep
KUBIHIIBUTBIK ~ TYFbI30ai, KepICIHIINE KbI3bIFYIIBUIBIKIICH IIBIFAPBUIIBI, al Y

TanchIPMachlH OpbIHJAY OapbIChIHIA 16-ecebine KaparaHja 2- ecemnrTi
OKYIIbLIAPbIH 0ACHIM KOMIIUIITT IIbIFApa ajFaH.
B C F
B
K
C
A D a¥
A B
Honenney kaxer: AABC = ADCB Honenney kaxer: AABF = ACBF
AABK = ADCK 4-cyper
-cyper
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P T Q

S-cyper 6-cypet

8-m1  JkoHe 9-m1  CBHIHBIITApJAFrbl T'E€OMETPHUS  KYPCHIHBIH  MaHBI3/IbI
TaKbIPBINITAPBIHEIH,  01p1 «Bekropmapy. [InmaHumMeTpusi ecenTepid CTEPECOMETPHUSIBIK
opTajia KOJJaHy MBICAJIbIH KapacThIpailbiK. BEeKTOp YFBIMBIH €HI'13y Oip ’Ka3bIKTBHIKTA
OarpITTalIFaH KECIHAUIEPJIH OpHalacybl CHSAKTBI IIEKTEY/l KakeT eTHeHl.
barpITTanran  KeCIHAUIEPAIH  TEHJIIN  OJApAblH  Y3bIHABIFBIHBIH  TEHJITIMEH
OarbITTapbIHBIH COMKECTITIMEH aHbIKTanaabl. ©O3apa TeH OoJaThiH OarbITTaJFaH
KeciHaaep Oip »oHE COJ BEKTOPABIH OKiIl Oonbin TaObuIagapl. MyHna, Tek /-1l
CBIHBINITA OKYIIbUIapFa OEpUIeTIH YFbIM Typajibl, KEHICTIKTE IapajuIeIbIiK
KaThIHACBIHBIH TPAH3UTUBTLIIN FaHA KAXET €TIIEeIl.

«Bektopimapasl KOCy JKOHE a3alTy» TakbIpblObIH O€KITy OapbIChIHAA
KOJIIaHBIJIATBIH MBICAIIAPbI TATAANBIK.

1-ecen. ABCD mnapannenorpammsl 6episicid, O —auaroHaabIapbIHBIH KUBLIBICY
Hykreci, an E men F — coiikecinme BC »xone AD mnapaniens KaObIprajgapblHBIH
oprainapsl 60sckeiH. Ch130a/1a Keneci BeKTopIapabl caly KaKeT:

_—  —  — —

a) AB+DC; 6) AE+DF ; B) AO-AB; r) AB+BE-OE +CD

2-ecen. ABCDA1B,C,D; mapannenenureni oepinren (7-cyper), myHaarbl O —
napajuieJIeIUNeATIH JAUaroHaIbIapbIHBIH KUBUIBICY HyKkTeci, am M, N, P, Q
HYKTenepi coiikecinme AA;, BB;, CC;, DD; kaObipranapbinbiH optackl. Keneci

BEKTOpJIapFa COMKECIHILIE TEH BEKTOpIap/Ibl KOPCETY KAXKET: a) AD+ C—q ;
0) E+W5; B) AM+DC, +NC; 1) OTZ;-@#@-E.

D1 Cl
:\\ Y,
1 \\ //
Q% \\ /// P
A N ’ B
! : O\/\// !
1
D )._/_/_/_\A_______ C
M RRe v N
’ N
R4 \
s \
Pid ‘\
A B
7 - cyper
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3-ecen. ABCD mapamrenorpammbel Oepinrer (8-cyper), X — Ka3bIKTHIKTBIH

ke3aeicok HykTeci. XA+ XC = XB + XD ekenin gonenacHi3. KeHICTIKTIH Ke3 KelreH
X HYKTeC1 YIIIiH OepiIreH YFbIM AYphIC T1a?

8-cyper

3-ecerr BEKTOpJap bl KOCYABIH ainreOpaiblK KaCHETTepiH OUTy/l Tamam eTei.

Ousl merry XA — XB = XD — XC tenairia manenaeyre oKene/i.

Y¥i TancelpMachl peTiHAE KapamaibiM IUIAHUMETPUSIIBIK €CENTEepPMEH Kartap,
CTEPEOMETPUSIIBIK €CEeNTeP/Il /Ie OEpPreH Typhic 00Iaabl.

[InaHuMeTpHsT KypchlHA CTEPEOMETPHUSIBIK MaTepHalIapAbl €HI13y YIIiH
»KacajiFaH TarChIpMallap KEIIeHIH JKOHE YCHIHBUIFAH OICTEMECIH KOJIaHy apKbLIHI,
013 OKyIIBLIAPABIH KEHICTIKTIK OMJIaybIH FaHa JaMBITHIN KOMMai, COHBIMEH Oipre oKy
MOTHBAITUSACHIH KYIICUTEMI3.
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MATEMATHKAHBIH KA3AK XAJIKBIHBIH TAPUXBIHIA
KOJJAHBLITYBI

Tyxanaes T.J., Ourapus b.
Acrtana k., JI.LH. 'ymunes areiaaarsl Eypasus yJITTBIK YHUBEPCUTETI
Tukanayev_T@mail.ru

MaremaTuka TOHI, OHBIH IIIHAE FBUIBIM TapUXBIHBIH  3JIEMEHTTEPI
OKYIIBIAPJBIH MaTEeMaTUKaHbl TEPEeH 3epTTeyre, JTHOIEJAroruka Heri3iHae
MaTreMaTHKa  TapuxblH  OUTyre,  OKYyIIBLIAPABIH  JIOTMKAJIBIK  OWJIApBIH
KaJIBITITACTBIPYFa, KBI3BIFYIIBIIBIFBIH apTThIpyFa KeMeKTecedl. bi3aiH emimizaig
MaTeMaTUKaCchl TypaJibl OHTIMEJIEpPMEH Karap, MEKTEI OKYIIbLJIaphl 63 eJliHe, TyFaH
KEpiHE IeTeH MaKTAHBIIIITAPbIH OSTA IbI.

OKyIIBIHBIH, ~ JTYHUETAHBIMABIK KO3Kapachl OJTHOMNEAArOTHKA HJACSUIaphIH
KOJJaHa OTBIPHIN, Ka3ipri yakbpITTa KalTa KapacTBIPBUIBII, MaTeMaTHKAIIBIK
cabakTapaa alaMi KapbIM-KaThIHACTHIH MOJICHHUCTIHE KOHE KYHIBLIBIKTAPhIHA OKEITIIT
cokThIpansl [1:11].

DTHomenaroruka - Oyj eXenri 3aMaHaap/arbl aJaMJIapMeH Ke3/IeCEeTIH OuTiM
Oepy xkoHe TopOueney mekTeOl. FambiMaapablH MmiKipl OOMBIHIIA 3THOMEAAroruka
FBUIBIM €MeC, OYJI XaJIbIKTBIH Y3aK FYMBIPJIbI dMIUPUKAIBIK OLTIM Oepy *KUBIHTBHIFBI
KOHE YpHaKThl TopOuesney Toxipubeci, STHOMENAroruka 3epTrey OOBEKTICI,
ATHOIIEJarOTUKAHBIH KaitHap Ke3i1 [2:24].

KpI3BIKTHI MaTeMaTHKAJIBIK TallChIpMaiap mosMajiap, pudmanap, a3uiaep koHe
AKyMOaK TypiHe O0Tybl MYMKIH.

[Tooma TypiHIeri MaTeMaTHKaJIbIK TalcChlpMa aKbIHABIK Karujasap.Ibl
cakTtaiiipl. OmnapaplH IMIapTTapbl Oenriili Hemece Oenricid. Onap mIeNIiMMEH
OalimaHBICTBI KOHE >KayanTap Tekcepuieni. Keine ocwkiHmal eneH ecenTepi
OKYIIIBLTAP/IbI KBI3BIKTBIPAIBI JKOHE OJIap 6Te KhI3BIKTHI. ©JICH €CeNTepi OKYIITbLIAPIbI
VUBIMIIIBLI, aJlaMHA KaCUETTEPre, MaTeMaTUKAIBIK PUHIUNITEPAl OaiikayFa, ThIHaayFa
YKOHE MaHBI3/IBICHIH Taba OUTyAbl yipeTeal. ONTKeH1 MaTeMaTUKAJbIK ONIABIH HET13T1
KYHJIBUTBIFBI ©JICH]I€ KEHIHEH OaifKasabl.

O3UIIIK TanckipMaiap eJIeH HeMece Mpo3a TypiHjae oepineai. MaremaTuKalIbIK
TarChIPMaHbIH IIAPTHI AYPHIC Typae Oepuieni, Oipak HOTHXKE 93T TYpiHIE OO0Jajbl.
JlereHMeH, TarcelpMa JIYyphIC, OJ Kypaeial MarbiHackl O0ap. COHABIKTAH, Te3 Kayar
KakeT. CoOHbIHA JKayal TaJIIaHaIbl ’KoHE JYPBIC XKayall JoJCIICHEI].

Ocpnaiiina, eXeNri yakbITTa Ka3ak XaJdKbIHBIH OHep MeH OuTiM Oepyneri Yibl
Oonararbl, eHep MEH OUIIMHIH HETi31 MaTeMaTWKaJla eKeHIH OUIreH opi JKacTaphbl
OChLJIail TOpOueseTeH.

JKorapbiia KepceTuUIreH WITTBIK OICTepll MYFaTIMIAEPAIH MaTeMaTUKAJIbIK
CBHIHBITITApP/a KOJIAHYbI TIOHTE KBI3BIFYIIBUIBIK TYBIPAJIbl, OV CHIHBINTH KbI3BIKTHI
OTKI3yre, COHJai-aK »acTapfra, oacipece 0acTaybllll CHIHBIN OKYIIBUIAPBIHA YJITTHIK
CaJIT-A9CTYpIEp Typasbl KON akmapat Oepe/i.

AJlaMHBIH JYHUETAHBIMBI, OJIEMHIH TYTACTBIFbI, IIEKCI3AIK IIapagapabl 1CKe
acwIpy, 3€pPTTEY JKOHE CAIBICTBIPY HETI31HE KaJbInTacaabl. bapiblk Ka3ak ce3nepiHiH
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HIEKCI3AIrT MeH eimiemi Oap. Ajampaap op IMIapaHblH OOBEKTHBTI €KEHIH Oiii,
COHJIBIKTaH OJIap OHBI 1IIKI PpyXaHWU caJMaK pEeTiHIE KapacThipJbsl. HblicaHHBIH
CBIPTKBI ©JIIIeMi, OMIKTIII MEH TEepeHIr, KaTaHIbIK XoHE >XYMCAKTBIK Oopi -
TYHCIKKE 9Cep €TETiH KYObLIbIC.

Kazak xanKpIHBIH aybI3llla €CENTepiH, OJIapAblH MAaTEMaTUKAJbIK KOHE
JIOTUKAJIBIK >KYHMECIH YHpEeHY KbI3BIKTHI opi maijansl. byn ecenrtep, ocipece Kazak
(boNKIOpBIHIAa MaHBI3ALl XKaHblp. KeHe ecenTep KaMTBUIFaH Kypama TuI, CO3 oTe
XKaHABI Opl YaKbITKa CoiiKkec Kenemai. MbIcanmbl, Y3BIHABIK KapbiClieH (KaphiC -
OacbapMak TeH CYK CayCaKThIH apajibIFbl) ©JICHIeHEe ], KajaaM, Kyiam (KyJIam - eKi
aIIBIIFAH  KOJIJIBIH apaJIbIFbl) OJIIIEMI BIJBIC-asIKTAPMEH, KalTapMeH OJIIICHEI];
KAIIBIKTBIK KYHIEp MeEH ainmapmeH eommeHemi. CoHmai-ak «y3bIH apKaH, aTleH
IMaKbIPBIM, KeMe JKypiM HeMmece Tyhe KypiM» CHSKTBI Imapamap Oap.
MaTteMaTrKaJIbIK TarchipMaiap aa KoHe Co3[epai KaMTUIbl. MBIcaibl, “HIBIpaIFhl -
CO31H TYCIHIIpeiiK. BYpbIHFBI aHIIBUIAD Y3bIH apKaHFa KOSH HeMece TYJIKI Oaitnar,
OYpKITTEp i aH ayiayra yipere/i. by apKkaHHBIH IIBIPAIFbI IET aTaTyhl.

Kazak XaJIKbIHBIH >KY3/IeT€H aybI3llla MaTeMaTUKaJbIK TalcChlpMaliapsl Oap.
AybI311a MaTeMaTHKAJIBIK TariChbipMasap/ibl Tanaay - 00JanakThlH MaKCaThI.

OpOip XaJIBIKTBIH OJIIIeY O1pIIKTEPl OACTANKbI €PEeKIIeTIKTEPIMEH YChIHBUIFaH.
Kazak oneOu TumiHAe OIpJIKTEP/Il OJIICY 1o YaKbIThIHIA KOJJIAHBUIAAbI KOHE Ol
VITTBHIK 9/1Ie0M MYpa PETiHJIe epeKIeIeHEe ]

biznin ata-0abanapbIMBI3IBIH YpIaKTaH-YpIaKKa OepiIeTiH y3aK Taxipuodeci
Y3IIKCI3 KaiiTa eHJIeNI, )KaHAPThUIBII, TYIIHYCKA OJIIIey KYyieci KypbUiabl. Mbicasl,
Y3bIHABIK enmmemaepi (1-cyper).

L -

Cyper 1 - y3bIHABIK 6JIeMaepi

eHi = 2-2,5 cM. (caycakTblH opTamia €Hi); ChIHBIK cydieM = 13-15 cm (cyk
caycak MeH 0ac OapMak apachIHIAFbl KbICKA KalIBIKTHIK); TOpT eai = 10-12 cMm (TepT
cayCakTblH apachliHAarbl Y3bIHIBIK); Cyilem = 17-20 cm (Oac Gapmak >KOHE CYK
caycak apachlHJAFbl Y3bIH KAIIBIKTBHIK) ; TyYTaM = 8-10 cM. (Ka3bIHBIH €H1);

Cyiiem - Oy Kazak TUIIHJE Y3bIHABIKTHI OUIIIPETIH METPOJIOTHSIIBIK CO3.
Cyitem - ©Oac OapMak >XoHE CYK CayCaKThIH apachIHAAarbl KAllIbIKTHIK. MOHFOJ
TUTIHAET «SUIem» «Soomy, ajl TYHI'YC-MaHXyp TUIACPIHIC «SUum» JereH co3 TipKeci
Oap >koHe Ka3ak TUIIHAEriield MarbiHa O0ap. bipak onapabiH OapibiFbl CO3/1H O1piHIII
MarbplHachl eMec. MyHBIH ce0ebl KbIpFbI3 TUIIHIE «S00mel», TYHTyC-MaHWKYP
TUIIEPIHAE «Suu» ce31 OI3[IH TUIAE «CYK caycak» peTiHJIe TNaiaagaHbuIaibl.
Ocpinaiiia «cyiiem» caycarbIMEH OalIaHBICTBI KOHE OYJI CO3/1 KalbINTaCThIPYIbIH
Herisi 6omasl [1: 335].

142



1)  Kapeic = 20-22 cm. (bGac Oapmak »JKOHE oOpTa caycaKTapIblH
KBIDKBITBIIFAH YIITAphl apAChIHIAFbl KAIIBIKTHIK);

2) Ke3 = 70-80 cMm. (caycakThIH YIITapblHAH UBIKTAPFA ICHIHT1 KAIIBIKTHIK);
Kes — exenri ce3. byn mamamen 70-80 cm. (HakTbl 71,12 cM) Y3BIHIBIFBI OJIIICHE/].
«Ke3» ce3i ne 6acka monre ue. Kez - meTp. bys aramran sxacanraH eJiey Kypalbl.
Kez-ak kexTemre uryil TyYpFaH KepceTKli TepeHipek. «Ke3» - Oyn TyleHIH eKi
KYHMBIIIAFbl apachIHIaFbl TepeH kep. «Ke3» MaTaHbIH Ke3JiH eJIIeMi, METpIepMEH
[2: 25].

1 xke3 = 7-9 TyTam (anakaH €HiHE TeH Y3bIHABIKTHI OJIIIEY ).

BuikTiri MeH TepeHIIriH eJIey YIIiH IeHEHBIH O0MKTepl jkoHe 0acKa eHIeNreH

KYpaJLIap MangaaaHblIabl:

1) xeb6e y3piaabirsl = 1,0-1,5 m. Y)KeOeHiH Y3bIHIBIFHI,

2) Haii3a y3bIHJBIFBI = 3-5 M.

3) apkan y3bIHAbIFBI 10-12 M. xkoHe T.0.

Erep amaMHBIH 1aybICHI €CTIJICE, OJT «IIAKBIPBIMY» JICTI aHBIKTAJIBI, | TMIaKBIPHIM
1 kM. AynaHzsl eJIIIey YIIiH «IIaKbIPhIM», «TaHam» 0ap; eJIeM/ i eJIIey YIIH YIi
TYPJI1 ©JIIIeM KOJTaHbLIbL:
1) KaTThI 3aTTapbIH MOJIIIEpl KO3, KO3 OJIIeMbl HeMece 0acka OoHJIENTeH Kypajjaap
koMeriMeH emmieHl. «Tekme» ce3l caHAblK jkoHe Oacka Yi IIapyamibUIbIFbIHA
apHaJIFaH KBaJIpaTIIEH OJIIICHETIH KUJIEM HeMece KopIie JAereH Il Ouiipei.
2) cy#bIK 3aTTapAblH MeJepl (KbIMbI3, CYT, Cy) TaraMJIaplblH ChIABIMIbUIBIFBIMEH
eeH 1. XKui naianaHbUIaThIH ©JIIIEM O1pJIIKTEPI:

a) 0ip kaceIK = 50 T;

b) 6ip menek = 0,5 i;

C) Toctarad = 0,5 11;

d) ynken Oayn «ask» = 1 1

e) mapa = 1,5-2

g) Topchik = 8-10 11 (ermKiHiH OBLIFAPBIIaH JKacaJFaH bIIbIC);

h) konek = 15-16 j1. (KBUIKBI cayy Ke3iHJe KOJIIAaHbLIATBIH TEPi bIIBIC);

f) Terene= 8-10 m;

1) caba = 180-200 1. (KBUIKBI TEPIJCH JKACAJbIHFAH KBbIMBI3 AallIbITyFa
apHaJIFaH).
3) 6oc 3arTap:

a) Oip ybIc (aJlakaH TOJIbI);

b) kalta (1rarein Kar);

C) kopokbIH (Kar) = 40 Kr;

d) xam (kan) - 4 nana - 54-65 xr; ¢ganman - 3 garap - 300-450 xr;

e) dagar = 6-8 mytr = 100-130 kr;
4) canmak enmiemaepi

a) 1oyt - 16 Kr, )KapThl MyT - 8 KT

b) kamax - 400 r, mapms kagak-100

¢) 1 koHek cyTi - 6-7 ;1 amObl KyMmic - 6 KT;

d) 1kam Hemece 4 nyT - 65-66 kr; 1 mitip Oumait - 3 Kr;

e) 1 mbeickan - 4,46 kr; 1 mapmsr 6aitmam.-250 r;
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f) 1 mymex mraii - 50 ;

| 'C.ypeT- 2 | cyper — 3

Kazak KbUIbIH caHay JOCTYpJepi Ka3akK XalKbIHBIH KYHTI30€ci, MayChIMIap bl
aHbIKTay OOMBIHINIA YITTBHIK TXKIpUOE, acmaH JIeHEJepiH MaigaiaHaTblH YyaKThl
Typaibl aknmapar Oepeni. MaTeMaTUKaJbIK TalchlpMaliap KOMETIMEH Ka3aK XajKbl
»KaHyapJblH aThbIHA COMKEC TYFaH JKbIJIbI aHBIKTAJIFAH 00JIca, »Kachl Oenrin OoJiFaH/Ia,
TyFaH KbUIbl aHBIKTAH aJlaJibl.

Mpeicanibl, Apaii Aen arajaThlH KbI3 «THIIMIKAH» >KbUIBI TYBUIIBI >KOHE €Ki
«myien (opKanuchIChiHIa «MyIIem» 13 sxbut 0omaibl) eMip cyp/al. EHal «yity» sKbuUibl
apKbIJbl. ApaiJIbIH KaHIIa jkacTa eKeH1H Olyre 00Jiaibl.

[emrimi:

byn MiHZeTTI miemry YyOIiH ajAbIMEH >KbUIAAPIBIH PETIH (TIHTYIp, CHBIp,
Jeomnapaa, KOsSH, KYC, JKbIJIaH, KBUIKBI, KEME, MAaWMbUI, TayblK, WUT, IIOIIKA) KOHE
MEILIeKKe OeJIHETIH Xkac MeJepin oenriney kepek (1 mymens - 13 xkac, 2 mymien -
25 xbu1, 3 mymen - 37 xxoHe T.0.). Erep o1 2 mymen typca, o1 25 b, TIHTYIp MEH
KBUIAHHBIH JKbLIAAPBI apacbiHaa 3 xbul. Onga Apai 28 xkacra.

OHBIH Kepi MIHAETI KEJIeCiIei:

1972 xbiabl Apaif eciMii KbI3 TybUIABL. bi3 Ka3aKThIH KYHTI30€CiHE COMKec
OHBIH TyFaH bUIbIH O11yiM13 KepeK. OHBIH TyFaH >KbUIBIHBIH CaHBIK MOHIHE 9 HOMIp
KOCBULIBI, COHABIKTaH 1972 + 9 = 1981. Hotmxe 12 »xbara 6emigml 1981: 12 = 165
(1 xanran). KanrangapapiH aiTybl OOMBIHINA, KBUIJIBIH aTaybl TaOBUIIbI, COHIBIKTAH
Apaii b1 O0WBIHIIIA OIPIHIIT PET TIHTYIpAE TYbUIALI. Erep on THIHBIITHIK OoMaca,
OYJT IOIITKA KBUTBI €11

biznin emimizmeri maTeMaThka MYFaIMJIEPIHIH KOCIOM  KY3BIPETTUIITH
KQJIBINTACTBIPY TEK KaHA ©3 MOHIH OUTy/l FaHa Tajlan €THel i, COHBIMEH O1pre »amirbl
MHTEIJIEKTYaJlIbl ~ oijlay  cajachlH  KeHedTenml. Marematukanblk — cabakTa
MaTeMaTHUKaIbIK, JIOTHKAIBIK OWJay OWJapbhlH JaMBITy VIIIH MaTeMaThKa,
MaTeMaTHKa TApPUXBbIHAAFbI KYJIKUII OKHFajIap MEH TAPUXHU MATIMETTEp OOMBIHIIA YJIIbI
MaTeMaTUKTEPJIIH oHe Oacka Ja FaJdbIMIapAblH TapuXH, KIACCUKAIIBIK
TarchIpMaJIapbiH, MIKIPJIEPiH KOIIaHy dICTepiHe ue 00Ty 6T€ MaHbBI3/IbI.

ogjeduerTep:

1. OninbexoBa A. Kazak merpomnorusce Typansl. //Kazakcran mexTeoi. —
Anmatsel, 1999.
2. KoxxabaeB K. MaTemarukansl oOKbITY 91icTepi. — Anmatsl: Canar, 1998.

144



MEKTEII MATEMATHKA KYPCBIHJIA DKOJIOTUSLJIBIK
MA3MYHJAFBI ECENTEPII KOJIAHYIBIH O3EKTLIITT

Xanenona C.K., JrocemOuna XK.K.

Acrana K., JI.H.I'ymunes areinarsl Eypasust yITTBIK YHUBEPCUTETI
h.sandugash@mail.ru

byriari memarormka FHUIBIMBIHIAFBI KaHa Ke3Kapac OOWBIHIA TyJIFara
Oarmapiibl YAT1 HETI3AEepiH Oepyai eMec, OKy JKOHE OMIpIIK >KaFjasTrap/a ajifaH
OUTIMIEpiH  IIBFAPMAIIBUIBIKICH  KOJJaHybIHa,  TYHIHAI ~ JKOHE  MOHIK
KY3BIPETTUTIKTEP/Il  KaJNBINTACTBIPY apKbUIBI ©31H-031 JaMbITyblHA, KOpIIaraH
IIBIHAWBUIBIKTBL  TYHCIHYTE, ©31HIH JapaiblfblH CEe31Hyre, HETI3rl OKy JKOHE
alfHAIaCBIHIAFBI aJaMIapMEH 63apa OPEKETTeCy AaFIbUIaphIH UTEePYTe, ©31HIH OKY iC-
OPEKETIH OM eJIETIHEH OTKI3yre KaF/aai jkacayibl MaKcaT eTe/l.

MaremaTuka ajgaM eMipiHiH Kal cajackiHaa 0oJica Ja, KCHIHeH KOJIaHbLUIa b
bapnbiKk FHUIBIM MEH TEXHHUKA JKETICTIKTEpl MaTeMaTHUKaMEH ThIFbI3 OalIaHbICTHI.
CoHJBIKTaH J1a Ka3ipri Ke3/ie MaTEMaTUKAIBIK FhUIBIMIIBI TAMBITY MaceJieciHe 0acThl
Hazap ayJaapbuiyja.

Opbip MeKkTen OITIpyIl KbI3MET OapbIChIHAA, TYPMBICTA KE3/I€CETIH eCenTep/Ii
HIeNIyZe KOJIAMJbI  OMICTEepAl KOJJaHa allybl KaxkeT. bisre kem karmaiina
MPaKTUKAIBIK Ma3MYH/IBI €CENITEP/Il MIENTyTe Typa Kee/i.

CoHABIKTAaH Ja MaTeMAaTHKaHBl OKBITYJA MPAKTHKAIBIK Ma3MYHIIBI €CerTep
IIBIFAPYIBIH MaHBI3BI 30p. MyHIal ecenTepal KapacThIpy — OKYIIBIHBIH TaHBIMIBIK
KaOUIETIHIH  JaMyblHa, OMIPJEH TYBIHAANUTBIH MPAKTUKAIBIK KaKETTUIKTEP/l
VFBIHYbIHA KOMEKTece 1. AlHananarel 01371 KOpIIaraH TaOWFaTThl CYMiN, asJar,
agaMaapAblH TIPUIUIT], eMipi TaOWFaTHeH Tikelel OalaHbICTBI EKEHIH Kac
yprnak Oana-6akmiagad, oTOachblHAH, KAaOBIPFAChIHAH >KAKChI TYCIHIN ©Cyl THIC.

OKOJIOTUSIIBIK  OUTIM  OKYIIBIIAPABIH TaOuraT OOJMBICHIH TEpEH TYCIHYTE,
oJlapAbl  aKbUI-OWBIHBIH JIaMyblHa JKOHE MEKTENTE op TIOHHEH OTUIII KaTKaH
TaKbIPBIMTAPJLIH Oip-OipiMEH THIFBI3 OaillaHbICTA €KEHIH TYCIHIIM, OHbI KOpIIaFaH
opTaMeH colikecTeHnipe, OipTyTac KajiblliTa Kyilem  KaObUIgayiapbiHa
MyMKiHAIK ~ Oepemi. Kasip  rampIMpmapiablH — 3epTTEYJEpiHAE  KY3BIPETTUTIKTI
KAJIBINTACTBIPY OLTIM Oepy Ma3MyHBI Kypasilapbl apKbUIbI KY3€re acaThblHbI, OCHIIaH
KeJin OuTIM aldylbIHbIH KAOUIETTUIIrT JaMUTBIHBI JKOHE KYHIENIKTI eMIipJeri
IIbIHAMBl TpoOsieMaiapAbl — TYPMBICTBIK MacelenepleH OacTam, eHAIPICTIK >KOHE
QJIEYMETTIK MaceJiesiep/ll 1Ieny MyMKIHAIKTEp] naijaa OonaTblHAbIFbIHA Oaca Ha3ap
ayJIapbUIya.

DKOJOTHS  TakKbIphIObIHA  OaNJIAaHBICTHI ecen Ma3MYHbIH 030€eTIHIIIE
KapacTHIPHIT IIBIFApy MaTeMaTHKa MMOHIHIH TCOPHUSIIBIK MAaTCPHAIIAPBIH Ja CaImajibl
Typlle MeHrepyre kKemekTecemi. Mpicalb:

Ecentep: Toynirine Oip aramr Oip agamFa xereTiH oTTeri Oeneni. Kamaga
KaKETCi3 ra3gapaplH,  OeniHyiHe — OaiimaHbICThl OWi oTTeridiy Oeminyi 10 ece
Kemice, Oip KapblIM MWJUTMOH XaJKbl Oap AJMaThl KaJaChlHBIH  TYPFBIHIAPHI
VIIIH KaHIIa KaxkeT?
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- bip aBTOMOOUNE Toymirine 20 kr ra3 Oeminm msIFapca, 6 aBTomoOmib 1 aiina

KaHIla Krra3 OeJimn IIbIFapajbl?

- 1 Tonna mara kKannabirbiHaH eHzen 600 metp Mara anyra 6onanel. OChIHIAM

35 ToHHa Mara KaJJbIFbIHAH KaHIIa METp Mara ajyra 0oJajsi?

- Yki 6ip xburga 1000 mama TeimkanelH kedal. JKeutblHa Oip Jana  THITKAHBI

1 xr Ommali  >keWTiH OoJica, yYki  Olp KbUIJAa HEIIE KWUJIOTpaMM  OWJIai bl

cakTanapI?

- Kympipcka 1 MuHyTTa ysChIHA 2 OHIBIK JKOHIIK TachIl 9SKeJnce, Ol 2

caraTrTa KaHIlla >KOHJIK TacChII oKeJemi?

- Bip ximkene Oanpikka 3 nutp cy Kepek Oosica, 50 TUTp Cy CHATBHIH aKBapuyMFa

KaHIma OayiblK camyra Oomampl?

- bamOyk arambl Toymirine OkyelK 1mamameH 30 cm-re ecemi. 12 caraTtaH

KeWiH OHBIH OWIKTIrl KaHmaid Oomampi?

- XKepnig aitgan xambIKTRIFB 384000 kM. A skepaid 3kxBaTopbl 40 000 kM Goica,

XKep men AliiblH  apakallbIKTBIFBl IKBATOPAAH Helle KM. ¥3bIH?

- XKep men aiiawiH apacel 384000 kM, an XKep men Kynnin apacer 149500000

KM Oosica, Al kyHre Kaparanja JKepre >KyblK IIaMaMEH HEIle ece KaKbIH?

- 60 kr. Makynarypa Oip araliThlH  OMIpIH KOpfaca, OKYIIbUIAp >KWHAraH

420 xr makyJiaTypa Helle arallThlH ©MipiH KOprailabl?

- Ilorepmeri cy kpaHHaH Aypeic kaObuiMaca 6 MUHYTTa | cTakaH Cy arajpl.

OcbiHpait  kpanHHaH Oip cararta (1 ToyniKTe) Helle JUTP Cy arajibl?
OKywmbutapIblH ~ ©3/I€pIHE €Cel  KYPaCTBIPHIN,  IIBIFAPTy MaKCaThIHIa

MBIHAHJIal JepeKTep/il 1€ YCbIHyFa OOajbl:

1.emip cypeni:

meipma-500 ket

Kaparai-350 xbU1

KalbIH — 150 b1

eMeH — 2000 kb1

Oankaparait -850 KbL1

meripirid — 400 Kbl

KoK Tepek — 100 xbL1

meteH araml — 80 KbL1

woeke — 5000 xbL1

AramtapapiH (KYBIK IIAMaMEH) OUIKTIKTEPI:

Kaiibig — 20 m

Emen 40 m

[Isrpma — 30 M HeMece 35 M

[Heripmrin -40 m

Kexe —35 M

Kaparaii — 36 m

bankaparaii 45 m

bip xbuiga 2 MITH. Ta KEpJIIH OpPMaHbl KEeCIIei.

64 MIIH. Ta Kep KbUIbIHA SPO3USFa YIIbIPANIbI.
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bip xpu1ma  kemip MEH Ma3yTThl NaWJalaHyIblH odcepiHeH atMmocdepara
150 MaH. TOHHA KYKIPTTI ra3 OeiHel.

Exi capel mbIMImIBIK ~ Oip xkbuima 40 skemic — aFaliblH - SKOHIIKTEPJIIH
KapakaTTayblHaH CaKTauIbl.

Kaparopraii 0ip xa3zna eki per Oamanan e3repeil. Omap ocbl yakpITTa 8
MBIH K60€JIeK KYpTTapMEeH KOPEKTEHE/I.

KpBBBUIKYMPBIK TOpFalh o3 JKaHysIChIMEH Oipre Oip KyHae 7-8 MbIH
KeOeleK KypTTapMeH KOPEKTEHE]I.

ToxkpuTIaK — OpMaH Jopirepi, OJl araml KaOBIKTaphlH >KapaKaTTaWTHIH
KoHikTepl sxkeral. bip Tokpmaak kyHine 750-900 sxoHIIK xKei.

KazakcTtaHHbIH JKanmmbel  TeppuTopuscel 2717,3 MbIH wIapmibl KM, OHBIH
IIeKapachblHbIH  Y3BIHABIFEI 12842 kM Oonca, Pecceitmen 6023 kM, ©O30ekctan
PecniyOnukaceiven 2153 kM, Typkictanmen -345 kM, Kpipreizctanmen — 1053
kM, Kpitaii emivern 1538 kM, Kacomii TeHi3zi OoiibiMeH -1730 KM IIEKTECII

KaThIP.
KazakcraH »kepiHeH OTETIH ©3CHJIEPJIH OJIIIeMi:
Artaybl O3zennepaiy Kazakcranga
JKaJIIIBI )KaTKaH OeJiri
V3BIHJIBIFBI
Epric 4248 xm 1700 xm
Emrim 2450 xMm 1400 km
KanpIk 2428 kM 1082 km
CeIpaapus 2219 xm 1400 xm
Ine 1001 xMm 815 xm
[y 1186 km 800 kM

12) bizain emiMizneri ipi KeJIEpIiH ayJaHaaphl:
Kacnuii Teni3i — 374 MbIH MIapiibl KM.

Apan TeHi31 — 47 MbIH IIapIIbl KM.

bankam kemi — 18 MbIH IIapuibl KM

Anaken -2650 mapuisl KM.

Tenis komni — 1162 mapuisl K.

CacpIkken — 736 mIapiibl KM.

Kycmypsin kel — 460 mapuisl K.

Mapxkaken — 455 mapiibl KM.

Capsiken — 336 mapimbl kM. T.0.

WAL=

COHBIMEH OKOJIOTHSJIBIK TaKbIphITITApFa  OEpUIreH ecenTep, IOHAPAIIBIK
OaliaHbpICTapabl  alllbIll, OKYWIbUIAPJBI  137ICHYTe, OWMJIaHyFa, ajJaM ©MIpiHe,
JeHCayJIbIFbIHA ~ TaOWFATTBIH  30p  MaHbBI3BIHBIH ~ 0ap €KEHIH  aHBIKTayFa
KeMeKkTeceni. Taburarka, KopliaraH opTara JIeTeH CYMBICTICHIIBUIBITEIH apTThIPAIbI.
Op KYHI ©3repicKe TOJbl, OYT1HT1 JKayalThl Ke3eH/e 3aMaH KOIIiHeH KaJblll KolMaH,
yakbIT TalaOblHA caii, epTeHr1l OoJamak Kac YPHakThl OUTIMII eTilm TopOueney
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Oomarmmak ycrazmapra 30p sKayarKepiIIiKTi )KYKTeHI1, olapaan Y31Kci3 13AeHy/l, 03
OUTIMIH YHEMI >KETUIMIPIN OTHIPYAbl Tajan ereil. OUTKeH1 eNiMI3IH epTeHl Kac
YpHaKkThIH KOJbIHAA. MyFalliMHIH IIe0epiiri MEeH JKETICTIr — camaibl OUTiM KoHe
YKaKChl TOpOMeE ajFaH IIOKIPTIH/IC.
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«HHD®OPMATHKA ZKOHE HOO» cexuusacuol
Cexkuyua «MHHO®OPMATHKA H MIIM)

3D KEHICTITTHJIE AHUMAIMS KYPY HETI3IEPIH OKBITY IbIH
EPEKIIEJIKTEPI

AOnpikeprMoBa J.A.
Axray K., l1I. EcenoB aTeiamarer Kacniuit MEMIIEKETTIK TEXHOJIOTHSIIAP KOHE
WHXUHUPUHT YHUBEPCUTETI
Abdykerimova_el@mail.ru

Kazipri koramia akmapaTThIK aFbIHAAp KYH CaHam ©Cil KeJell JKOHE op KbLI
CallblH aKmaparTap/bl MaiagaHylbulapra *KeTKi3y KeOIpeK Kirepai KaKeT eTel.
MyHBI, CBHIPTKBI >KapHAMaHbIH CaHBIHBIH KOOCIOIHEH, JW3aliHep KbI3METIHE JereH
CYPaHBICTBIH 6CKCHIHEH OaliKayFa 00Jabl.

Kazipri yakKbITTa xobanap KeOiHece yIIOIIeMIi rpaduxa
OarapiiamManapblH/ia KacajlfaH IIbIHABI OeliHe KeCKiHlep TypiHae Oepiieni. SrHu,
KOMITBIOTEPJIIK Tpaduka cajachlHa TYpJl cajajap YIIIH >KapHAMAaJbIK POJIUKTED,
BHUJICOKITUTITEP, CAWTTApAbIH AW3alHBIH JKacay, SFHM KapamaibiM aHUMAaIusaaH
Oacran, kypaeni 3D kuHomap MeH Buaeod(exTiIepal Kypyra JediH Typi
KOJIIAHBICKA KEPEKTI AYHHUENIEpAl NalbIHAayFa YIKEH MYMKIHAIK Oap.

Kazipri kesme ymesmeml 9JieMJ€ MOJECIbIACY, BHU3yalIu3alusiay KOHE
aHUMAaIMs KypaThlH KeINTereH Oarmapiamanap maina 6onapl. OmapaplH iMIiHIE Ker
KoJaaHbicKa e 6onran 3D Studio Max Garmapiamacsl - yiI ejmemMal KOMIIbIOTePIIiK
rpaduka >KoHe MYMKIHIKTEp1 MIEKCi3 YIIeIIeMIl aHuMalrs KypaTbiH OYKiJT oemre
aca Oenrim OarmapiiaManbslK ©HIMHIH Oipi. Tek aHUMaIMsAMEH FaHa KT KaJIMai,
YIIOIIeM Il caxHajap MEH apHaibl skobayap Kypyra 0omaibl.

by 6arnapiaManbl AyHHE KY31HIET! KOCIIKOM CypeTIi-aHuMaTopiap Kypaemi
BU3YaJIM3AIUSUIIBIK JKOHE TU3AMHIIBIK KoOamap jkacayra KOJIJaHa b

byn Oarmapnama coyner oHe nu3aiiHAa epeKile KbI3bIFYIIbUIBIK TaHBITAIbI.
BipiammigeH, meirapMaIibUIblK cajaga MakeTTI NaijgaaaHyablH YJIKEH opTachl Oap,
exiHmgeH, 3ds Max MyMKIHAIKTEpiH TaOWUFU TypjAe MaiaanaHajabl. OpOip KaHa
OoJpKaMJla OHBIH MYMKIHAIKTEpl ©cell >KoHE OHbI Kacay KaOuleTi apTajbl.
XKuhaznapaplH 53J€MEHTTEpiH MEWIIHIIE HAKThUIAHABIPAAbL, TYpPJl KEWINTeri
MHTEphEPJIEP MEH DJKCTEepbepiiepll XKacay TOCUIIEPIH aHAFypibIM >KEHUIAETEl.
MonenbaeHreH 00BeKTIIepre MaTepraliapabl enrizyre 6onaasl [1: 32].

AHuManus - OYJ1 KeNTEreH KeCKIH ’kacay YAepicl, YaKbIT 6Te K€€ HbICAHHBIH
©3repyiH KopceTy KoHe OyJI KeCKiHAep/l Oip KaJbIIThI KO3FAIBICKA TYTACKINT KETETIH
KBUTTAMIBIKIICH KO3 aJ/IbIHA KEITIPY.

Ymemamemai KOMIBIOTEPIIK aHUMAIUSHBIH KOITEreH oJicTepl KaJpibIK
aHUMAIIMSAMEH CaJbIHFaH eCKi oficTepre OediMueny OOJbIn caHamaabl. byriHri KyH1
aHUMallMsg  aBTOMATTaHABIPBUIFAH.  AHWMManus  YAEPICIH  aBTOMATTaHIBIPY
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nagananaymbeinan Herisri (keyframes) mem artamateiH Keiibip kaapiapaa FaHa
aHUMAaIIs YKacajlaThIH TapaMeTpiepiiH MOHIH OepyiH Tanan eTel.

Herisri kanpnapjia aHuManus >KacallaThlH MapaMeTpiiepiH MOHI aHUMaIlUs
KUIT1 (animation keys) nemn atamanpl. byn nmapamerpraepain MoHiH 3ds Max apaibik
KaJpJapblH/Ia aBTOMATThl TYpAE €cenTeiieql. Op Kaapaa aHUMalMs KUITI KOpiHIC
HBICAHJAPBIHBIH €pPKIH CaHbl YIIIH Oepijielll, ajl HBICAHHBIH OPKAMCBICHIHIA Ke3
KEJIF'eH ©31HIH IMapaMeTpiiepl YIIiH aHUMaIus KiaTi 6oiysl MymKiH. Erep anumarms
’KacallaTelH HapaMeTpi e3repTydiH 3ds Max aiaropuTmiH KepceTce, HETri3ri Kaap
Kaxerci3. [lapamerpnepain e3repyin Oackapy Tocuii (e3repic rpadukachl MIiNTiHIH
Oanrtay apKbUIbl, ©3TepiCc TPACKTOPUACHIH Oepy KOJIBIMEH, aJrOPUTMIIK OPHEKTEPIIH
e3repyiH cumarray eceOiHeH oHe T.0.), CoHAal-ak Oyl e3repicTep CHIATHI
aHuMaIys 0aKbUIayIIBICHIH TaHAayMEH aHbIKTaNa bl (animation controller).

AHUManus MbIHIaFaH KeCKIHAEPl MaliaTiaHyMeH OpbIHAaIaabl. AHUMAIUAIA
eH a3 emmiem Oipiiri O6ip kaap Oonbin caHananbl. Kaap Ko3raJiMalThIH KECKIHHEH
Typazbl. AHUMAIUSHBIH Olp CEKyHJbIHA COMKeC KaJpiap caHbl JalblH aHUMAIIUs
KOMBLUIAThIH (hopMaTKa OaIaHbICTHI.

AHuManus KuUITi OEnriIl yakpIT 1IIHAC aHUMAIMS KacajFaH mapaMeTp MOHIH
FaHa €MeC, COHBIMEH KaTap YyakKbIT COTIHIH ©31H Ji¢ eHri3eil. AHUMAIUSHBIH Oip
TYPIHJAET1 OapJIbIK KUITTEp aHUMAIMSHBIH O1p TperiHje opHanacaabl. Op HbICAHHBIH
&KeTl Tperi Oomanel - ymeyi Kanbin yurH (X, Y, Z octepi OoiibiHINa), yiieyl Oypy
ylIiH, Olpeyl ejmeM YIIiH. Op eJIIeM YIIIH: Y3bIHJbIFbI, €Hl, OWIKTITl, paJnycChl
oHE T.0. CUSKTBI MEHIIIKTI TPEK KapaCThIPbUIFaH.

3ds Max-Tta KUITTEp KOMEriMEH aHUMalMs >KacayAblH €Kl pexumi Oap.
Omnapaeiy Oipl KUITTI aBTOMAaTThl TypAe >kacay aHumanuscel (auto key) Hemece
aBTOMATTHl aHUMAIIMS PEXKUMI JIeM ataiajbl. EKiHIIICI KIATTEpAl BIKTUAPCHI3 Kacay
aHuManusachl (set key) HeMece BIKTUSPCBHI3 aHMMAIMS PEXUMI JAen araiaabl. by
peXUMJIe MaiganaHyIbl KaHaal KUITTep Kal KajpliapJa >KacalaThIHIbIFbIHA TOJIBIK
Oakpliay >kacail amaapl. byn pexumaepaiH OaTblpManapbl aHUMAIUs ITaHENHJIe
opHanackaH. Auto Key 6arsipmacel (ABTOMATTBI KIJIT) aBTOMATThI KaAPIBIK KIITTEP
opHatathlH pexkumai Kocaasl. Set Key 6ateipmace! (Kint opHaty) TaHman ajibiHFaH
HBbICAH/JAapFa KaJAPJBIK KIITTEPJl KOJIMEH OpHATyFa MYMKIHAIK OEpeTiH peXuM/Ii
Kocanel. KinTTi opHary ymiH apnaitbl Set Keys Oatsipmacer Oap. Set Keys
OaTeipmaceiH Oackin (KinTTi opHaTy), TaHJam ajlfaH HbICAHBIHBI3FAa AHMUMAITUSIIBIK
kintTi opHaTacki3. Key Filters 6aTeipmace! (KinT cy3rijiepi) aHUMaIUSsUIBIK KUITTI Kai
TPEKTE OpPHATYy KEPEKTITIH 1971 aHbIKTayFa MYMKIHIIK OEpeTiH IUaJOrThIK Tepe3e
amrpuTa el [2: 287].

Ty#iHa1 KaapaapablH KOMETIMEH aHUMaIlUs KacayAdblH €H KapamailbiM TOCU -
Auto Key Oateipmacein naipanany (Kintrepnai aBTromartsl Typae skacay). OHBIH
’KYMBIC TPUHIUII MbIHAJAN: OaThIpMaHbl Oip peT 0acKaH COH KUITTEpPAl aBTOMATThl
TYpZle Kacay peXUMi WHUIMATU3ANMIAHAIBl KOHE TYWIHII Kaapiap Ke3 KelreH
OJIIIIEM ©3TepreH e TIKEIeH jKacaabl.

Mgicain petinae, Character Studio Moy iH maijaaHbIn aHUMAIIHAS JKacay.

Character Studio monymi Discreet komanusicbiHAa kacanraH xoHe 3 ds Max
Design 2013 kypambiHa kipemi. On  aHuManusiap KypacThIpyFa apHajFaH.
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Keiiinkepnep MeH oylapAblH aHUMalUsJIapbIH KEHUI jKacayFa MYMKIHAIK OepeTiH,
KOITEereH Kypal-caiMaHaap Taktachl 6ap. Onapasig Oipi: Biped-TiH KypbuTybI jkoHE
OFaH 1C-KUMBLIAAP KOCY.

Kapamaiieim Biped kypacteipy. Omn ymria Create — Systems — Biped —
Perspective Tepesecine ajaM KaHKaChIH OpHAJIaCThIPAMBI3.

Biped-TiH (exi asKTBIH) KapamaibM KO3FaJlbICBIH Jkacay. [lanems Motion —
00bekTiHI Oenrineiimiz — OarbipmMa Biped — Footstep Mode (Pexum cozmanus
maroB, Kamamaer kypy pexumi) — Oatbipma Footstep Creation (Co3gaHue maros,
Kanam xacay) — Create Multiple Footsteps (Co3nate Heckosbko 1maroB, bipHerie
Kajam xkacaHpiz) — JI/o — Number of Footsteps (Yucio maros, Kagammap cansr) op
TYpJi Kajaamjaap caHblH Oepyre Oomaawl, 013 «5» JereH caHJbl EeHrizemMiz —»
KamgaMmIapAbplH 0Oacka MmapaMeTpiiepiH coi  KydiHae (Oactamkbl — OOWBIHIIIA)
Kanapipeuianel — OK — 00bekTiHi OachIHBI3 (MPOEKIMsIAy Tepe3eciHae opoip
KaJlaM YIIIH TYpJl TYCTIH HOMIpJEHTEH 13/IepiHiH OeifHeci maiima Oomambl) — op
KaJaMJIbl aHUMAIUSIBIK KUITTEpre TaFalbIHIAHbBI3, ON1 YImiH: Oateipma Footstep
Operations — Create Keys For Inactive Footsteps (kiiarrep skacanapl) — enai Play
Animation OaTblpMachlH Oacy apKbuibl aHUManusHbl Kyprizemis (Exi ask (Biped)
Kagamjap OOMBIHIIIA KYPE/Ii).

KonapiH qomka Kapait CHHXpOHAAIFaH KO3FalbIChiH Oepy. AnasiMeH Biped nen
non Kypacteipambiz: Create — Systems > Biped — Perspective Tepesecine agam
KaHKachlH (CkeneTTi) opHanmacteipambis — Create — Geometry — Standard
Primitives — Sphere — Perspective 0aTsipmara 0achlrl, cepaHbl caniaMbi3, OH KOJI
MEH JOI JKaKblH OpHajacybl kKepek —> Motion-asl icke Kocambl3 —> OH KOJIBIHAH
TIHTYyipMeH OacaMbI3 (TMaHeNb/IIH OApIBbIK CHIPFBITIA CO3/IEP] alllblIabl) —> OaThipMa
Key Info — IK (kuHemaTHKa WHBEPCHSICHI) —> KOJIBIH JOIKA >KaKbIHIATaMbI3 —>
JonThl 6acambl3 —> JIOM TIeH Koiabl OannmanbeicThipy yiniH Select IK Object 6acambrz
— JONTHIH YcTiHeH Oacambiz — Set Key — ocep ety paamycwsiH opHatambid 1K
Blend: 1 — (xon MeH gom Oip-OipiMeH OaiIaHBICTBI KOCHLIAABI) —> JOTKA aHUMAITUs
CHIi3eMi3 HeMece 0J1 O3/IITTHeH CHHXPOH/IBI TYpJie Ko3FanaThiH 6onazsl [3: 516].

bacTeiH nomka Kapail KO3FasIbICBIH OpHatry. AujabiMeH Biped jxoHe I0ONThI
camambi3: Create — Systems — Biped — Perspective Tepe3eciH OachIHBI3 KOHE
CKeyeTTi opHanacThipeiHbI3 — Create > Geometry > Standard Primitives — Sphere
— Perspective TepeseciHe epkiH cdepaHbl OpHAJacThIpbIHBI3Z —> Motion Kocy —
backa Oaceinpis (ITanenpmid Oapiblk ChIpFbIManapel  amblianel) — Key Info
ceipreiMackl — +Head (I'osoBa, bacer) — 613 6acTsl gornmeH OaiaHbICTBIPAMBI3, OJ1
yuriH Select luck at Target 6acambiz) —> nonThl 6acambi3 —> O6acbiHa O0ackIHBI3 —> Set
Key — ocep etyni Target Blend: 1 opnary (6acer 6ip-0ipiMeH Oaitanbichl 6ap mapra
Kapaapl) —> JONTHl 0achlll, OHBI JKBUDKBITBIHBI3 (0achl CHUHXPOHABI TYpPAE
OakpLIaNIbI).

Tarpl Oip MbICaT KapacThIPabIK, OOBEKT peTiHAE 3 emeM/ll aHUMAaIHsIMEH
KYMBIC ICTEUTIHIEP/IIH apachIHa KeH KOJIJIaHbLJIAThIH IIOYTIM OOBEKTICIH ajlaMbl3.

[Ipoekuusi TepeseciHIe IISYriM JKacay YIIIH Kelecl KOMaHJajapbl
opbiHaalimMbI3: Create — Geometry — Standard Primitives — Teapot
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[Tpoexkuusubi 4 Tepe3eciHiH O9piMEH eMec, TeK MEPCIEeKTHBAa TepPe3eCIMEH
KYMBIC icTereH Kousaiybl Oomanbl. [lepcnexktuBa Tepesecin Alt+W mnepHenepiHiH
KOMETIMEH OYK1JI 2KpaH OCTIHE KasiMBbI3.

Kypbuiran 0OBEKT MOJMTOHAAPIBIH a3 CaHbIHAH TYPFaH/BIKTaH OYpBIIITAY
kepiHeai. Lloyrimal aifiHanabIpy apKbUIbl OHBIH MYPHBIHBIH TY3Y €MEC ChIHBIKTAphI
Oap exeHiH kepemi3. byHsl Ty3ery ymin Modify — Segments , ocel sxepaie Segments
napaMeTpiHIH MOHIH YIKEUTEMI3.

Enai  MomudukaropiapaslH KeMeriMeH OOBeKTiHI  nedopmarusiiay b
Tocinaepin kapacteipaiibik. [llayrimre Taper (Coiry) MoaupUKaTOpbIH KOJAAHBIHBI3.
On vymin Modify — Modifier List — Taper (Moaudukartoprap —
Momudukaropmap TiziMi — CheIFy) KoMmaHmanapblH opbiHAaHbI3. Taper (CwiFy)
KOMETIMEeH MQYyriMal KOpeHHUKKe alHamabIpbIHb3. On yuIH MoaupUKaTOpIbIH
Amount (Memmep) xone Curve (Kucbik) mapameTpiiepiHiH MOHIH KilIPEUTIHI3.

Enai anumanus kypaiteik. Slice (Kecy) MoamdukaTopsliH KOJJIaHa OTBIPHII,
ko(eiHuk OipTiHAen maima OonaThiHIal eTin OelHepoJIUK >kacayra Oonazabl. Slice
MOJIU(HUKATOPBIH TI3IMHEH TaHJAN ajblll, OHbI OOBEKTIre KOJIAaHBIHBI3. by
MoauduKkatop oOBEKTIHIH Oip O6JIriH Kecim, OHbI MIAPTThI XKa3bIKTHIKIICH Oeie/i.
biznin xarmaiibiMbI3ga, MOAU(PUKATOPABIH KYPBUIBIMBIH/IA >KOFApPFhl OOJIIKTI KEeCII
tactayabl, sfrHu Remove Top (KuMa >Ka3bIKTHIFBIHAH SKOFapbl KATKAHHBIH OopiH
’KO0I0) TlapaMeTpiH TaHJay Kepek. Kuma oO0BbeKTiHIH Heri3iHje >KaTKaHIBIKTaH, OChI
Ke31€ 0JI KOK OOJIBIIT KETE].

AHuManus Kypy YuiH 3ds max Tepe3eciHJeri aHMMalMs IIKaJlachbIHbIH
TOMEHT1 JKaFbIH/Ia OpHATACKaH, KIITTIK KaapJiapasl aBTOMATThI TYPAE KYpaThiH Auto
key (ABTOMATTHI KIIT) OaThIpMachiH OachIHbI3. AHMMAIUS TAUMEPIHIH ChIPFBITIACHIH
KY3IHII KaJpra aybICTHIPbIHBI3 (1IeTKl OoH kakka). Slice (Kecy) momudukaTopbin
OHBIH aTBIHBIH KAChIHJIa OPHAIACKAaH KOCY TaHOACHIH MIEPTY apKbUIbI Ka3bIHbI3 JKOHE
Slice Plane (KuMaHbIH YCTIHT1 KaFbl) K€3€HIHE OTIHI3. EHII jKa3bIKTHIKTHI KOGEHHUK
TYTrell KOepiHEeTiHJeH eTinm Z OCiHIH OOWbIMEH KOFaphl >KbUDKBITHIHBIZ. Erep Play
Animation (AHUMAaIUSHBI OMHATy) OaThIpMachlH OachIll, aHMMAIUSHBI OWHATCAK,
MepPCIEeKTUBA Tepe3ecinie ci3 KoheHHUKTIH OipTiHaen naiaa O0TybIH KOpe alachi3.

Kenmeci ke3eH — 00beKkT ymIiH Marepuan Kypy KkeseHi. Material Editor
(Marepuangap penaktopsl) Tepesecid Rendering — Material Editor (Buzyanuzamus
— Marepuangap penakTopbl) KOMaHAAChIH KOJJIAHBIN alllbIHBI3, OOC VSIIBIKTA
Standard (cTaHmapTTHIK) TUIIHE COMKEC *aHa MaTepuall KypbiHbI3. KodelHHKTI
Blinn Basic Parameters (baunHiH Heri3ri mapamertpiepi) OyiamachiHaarsl Specular
Level (OKapxkpun nenreitl) sxoHe Glossiness (JKbuiThlp) mapameTpiepiHiH MOHAEPiH
YJIKEHTY apKbUIbl KATThIPAK AKbUITHIPIAUTHIHIAN €TII KacaHbI3.

Enai Diffuse Color xkapracel peTiHAe Ke3 KenreH TrpaduKTiK Qailiasl
KOJITaHBIHGI3. O YIIH KeJiecl OpeKeTTeP a1 OPbIHIAHBbI3.

Maps (Kapranap) Oymnamacsin ka3siabi3. Map (Kapra) Tiziminge Diffuse Color
() »xonbrHa Kapama-Kapchl opHamackad None (JKok) 6aTbipMachiH MIEPTIHI3.

[latina Gonran Material/Map Browser (Matepuangapabl xoHE KapTajapibl
TaHgay tepeseci) Tepesecinae Bitmap (Pactpabik OeifHe) >KONBIHA THIMIKAHIBI €Ki
PET MIePTIHI3.
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daiinasl Tapaay Tepeseci naitna 6onaasl. OCckl Tepe3ee Ke3 KenreH rpaduKTiK
¢daiinra anapaTblH >KOJAbl KepceTiHi3. OcblgaH KeiliH, Marepuan YSUIbIFbIH]A
0OBEKTIHIH KaHJlail KyHTe KeareHiH kepyre 00IaIpl.

Enpai marepuangap pelakTOpBIHBIH Kypall-caiMaHJap MaHeNlHIe OpHalacKaH
Go to Parent (AnapiHFbI OanTayiiapra KalTy) OaTbIpMachlH HIEPTY apKbUIbI Kepi
KaiiTamb13. barmapiamMa oOBeKT OCTIHIH €K1 JKaFbIH Ja BU3yaJH3alMs *Kacail allysl
yurin  Shader Basic Parameters (KapanrbuiayablH  HErisri — napameTpiiepi)
Oymamaceiamarel  2-Sided-ka (Exi  JkakTel) JKajmaymia KOsSMBI3.  MaTepuanisl
VAIIBIKTaH OOBEKTITE anapbIHbI3.

EH conrpl BU3yasnm3aius Ke3eHiHE oTeMi3. BusyanmszaiusHbl KyWre Kenrtipy
tepeseciH Rendering — Render (Busyammszanmus — Busyammsanus skacay)
KOMaHJIaChIH OpBIHAY apKbUTbl HeMece F10 mepHeciH mepTy apKbUIbl MIAKbIPBIHBI3.
Common Parameters (JKammer mapamerpiiep) OyJIamMachIHIAFbl  ayBICTBIPHII
KOCKbIIITEl Active Time Segment (YakbITThIH aKTHUBTI CETMEHTI) KaJlbIHA
KENTIPiHI3, Oy caxHaHbIH OapiblK KaJpiapblH BHU3yalu3alusuiayFa KOMEKTECE.
Output Size (IIbIFbICTHIK MOJIIIEP) ayIaHbIHAA OCHHEKIMITIH PYKCaThiH, aa Render
Output (Busyann3anust HOTHKEC) ayJdaHbIHIA KOPBITHIHABI (hafIIbIH OpHATAcaThIH
XKepiH, aTeiH, ¢opMatbiH (0i31MiH >karmaieiMbizaa - AVI) kepceriniz. Render
(Buzyanuzanusiiay) OarblpMachlH ~ OackaHHaH  KeMiH  ecenrey — OacTayiajibl.
Buzyanuzanusigan kediH (ailiasl KOCHIT, aHUMAIMSHBI Kepe Oepyre Oonajasl —
KoeHHUK TpoeKkuusl Tepe3eciHae OipTiHaen mnaijga Oosia Oacraiinbl, Oipak eHl
OHBIH YCTIHJI€ KYPBUIFaH MaTepuai naijaa 0oaasl.

AHUManus >kacajfaHHaH KEWiH ajblHFaH POJUKTI cakray Kaxer. On yIriH
Renderig — Render koMmannaceiH opeiHnaHbi3. Render Scene nuanorteik Tepeseci
ambuianbl. Mynaa, Time Output OGemiminge Active Time Segment (bencenni
yakbITIIIa CETMEHT) pexuMiH TaHAaHbl3. Output Size OeniMiHIIe KECKIH o©JIIEMIepIH
KopceTiHi3. Ponmuk .avi (aitneiaeiH GopMaTbiHaa cakTanybl ymiiH Render Output
oemiminge Files OaTtblpmachiH OachIHBI3 KOHE allIbLIFAH Tepe3ele poJuK, (aiin
aTayblH CaKTaWThIH KaNIIBIKKA >KOJ KOPCETIHI3, .avi (aill TypiH TaHIaHBI3 >KOHE
Cakray OaTblpMachlH OachiHBbI3. MYHAaH KEWiH CBHIFy alTOPUTMIH TaHaay VIIiH
TUAJIOTTHIK Tepe3e maiaa 0omanbl. by Tepesene konek TaHmay KaxkeT. byriHri kyHi
oenrim kopekrepaid 6ipi MPEG-4 Gomnpim TaObutaapl. byl KoaeKkTi TI3IMHEH TaHam
anbiHpI3 koHe OK OateipMackiH OachiHbI3. Render OaThipmachiH OachiHbI3. by
OpEKeTTEep OpBbIHJAIFaH COH aHMMAIIUS €CeMTeNe/l, avi KeHEUTYIMEH aHUMAaIUSIIBIK
POJIHMK anbIHaABL. ByJ posukTi (haiyiabl exi peT 0acy apKbLIbl iCKe KOca aiachl3.

KopsiTa kene, Ka3ipri 3JKOHOMHUKAJIBIK KOHE QJIEYMETTIK >KarJall jKorapbl OKY
OpBIHAAPBIHBIH  OUIIM  alylIbUIapblHA JKaHAa MIHJIETTEpP KOSAIbl: aKIapaTThIK
KEHICTIKKE Oelimjielny, MIbIFapMallbUIbIK OWJiay, KOMMYHUKATUBTIK JaFbUIbI 0Oy,
menriM KaOblgai Ouly skoHEe oJiapra skayankepuiutikneH kKapay. COHABIKTAH OKY
YACpiCiHIE >KaHa TEXHOJOTHUsJIap MEH KEH KOJJaHbICKa ue OONBIT OTBhIPFaH
OarmapiiamManapapl KeH KeJieMJie YHpPeTin, OUTiIM amylmibUTapIblH KbI3bIFYIIBLUIBIFbIH,
TaHBIMJIBIK KaOUICTTEPiH apTTHIPBIN, TXKIPUOCTIK JaFablIapblH MAIIBIKTaHIBIPHIII,
KociOu Maman OorybiHa Oargap OEpreH Kaxker.
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MACROMEDIA FLASH BATIAPJIAMACBIHAA AHUMALIUAJIBIK
MYJbT®UJ/IBM K¥YPY

Axken A.b., Unpsmena I'. 1.
Kekmeray K., I11.YonuxanoB ateiHarel Kekiieray MeMIIEKETTIK YHUBEPCUTETI

byriari  TaHma  TEXHOJOTHSHBIH  KAapKbIHIbI  JaMyblHA  OalIaHBICTHI
KOMITBIOTEPJIEPAIH TpaduKagblKk MYMKIHIIKTEPI KYHHEH-KYHre yikerone. Kasipri
KOMITBIOTEPJIEPAIH MYMKIHJITIHE OaiJlaHBICTBl TpOorpaMmaiap Ja a3 >Kacalbli
*aTkaH KOoK. COHBIH 1II1HJIe, aHUMAaIMs Kacayda Kel KojaaHbicka ue Macromedia
Flash mporpammacel. By mporpammansl keOiHece Web-caiiTrapasl Kypyaa ke
KonaaHaabl. COHFBI Ke€3/1e 3JEKTPOHBI OKBITY OHIMJIepl HapbiFbiHAA, Macromedia
Flash TexHonormsicbl Heri3iHAE JKacaJFaH >KOHE TAKIpUOECT KOK KOMITBIOTEP
KOJIAHYLIBIChIHA MPOrPaMMAJIBIK OHIMJEp >Kacay MYMKIHAINH O€peTiH OKYy
Kypannapbl MEH MyJbTUMEAMSUIBIK OKYJBIKTap caHbl keOeiin Oapaabl. Kasip
Macromedia Flash-texHonorusicel €H XaHa KOHE KEH KOJJAHBUIBII KATKaH
TexXHoJorusa Ooisein TaObu1anel. Macromedia Flash texHomorusicel aHuManus
’KacayIibuiap YIIiH 6Te KOJaiIbl MporpaMMa, OMTKEHI 01 TOMEHJIET1 carnaiapra ue:
1. KuHakThUIBIK (KOMITBIOTEP/IC TE3 JKYKTENEel) — BEKTOPIBIK TrpaduKaHbl
naijanany eceOiHe;
2. UnrepaktuBTinik — naigananymibsl Flash-dunsmaeri ic opekeTTepi Tikeneu
Oackapa anapl;

3. MynmpTuMenusnplk  —  ¢GuiIbM  JkoHe  Internet-ke  WHGOPMAITUSHBI
BU3YyaJIJIay/IbIH CTAHAAPTTHI Kypajlgapbl VIIiH KOJI JKETIIEC BHUJICO, ayaHO
addekrisiep;

4. Kencananeirel — Macromedia Flash-te kapanaitbiM yii mapakrapbl CHUSKTBI
apHayJibl cepBepiep Jne (MOIITANBIK, BUPTYaJb[l TYKEHIEP) OpPBIHIATYbI
MYMKIH;

5. Komaineielk —  Macromedia  Flash  TeXHOJIOTHSACBIHBIH ~ HETI3l,
KOMITBIOTEPMEH JKYMBIC 1CTEYAIH MHUHHUMAJIbBJ1 JAFAbICHl 0ap Ke3-KeITreH
amamra TyciHikTi. CoHaii-aKk KOMIBIOTEP KaJbIHIA 6T€ a3 OPbIH alybl MEH
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Te3 JkykreneriHairi Macromedia Flash mnaiinananymsiiapel yiiiH yikeH
MYMKIHJIKTED TYFbI3aIbI.

Kaszipri xkymTiH TanabbiHa cail, ”HTEPHET apKbUIbl YJIKEH KOJIeM/Il aKIapaTieH
alMacybl, COHBIH IIIIHJAE aHUMAIUUIBIK (KO3FaJbICTarbl O€iHenep KaTaphbl)
aKmapaTneH >KYMBIC ICT€Y YJIKEH KeJeMl >KaJblHbl Ka)KeT eTylHe OailllaHbICThI,
MOJIIMETTEP/IIH KOeJIEMIH KbICKapTyFa MYMKIiHIIK OeperiH Flash Texnamorusceix
naiganany TUiMAI 007 TaObutaabl. Flash TeXHaNMOTHACHIHBIH HETI3TI1 BEKTOPJIBIK
rpadukansik hopmareiHad Shockwave Flash (SWF) kypeuinet. bipak Oy eH anrarmn
BEKTOPJIBIK ¢dopmar emec, SWF Kypymbiiapel oimareiiaii TankaH TpadUKaHBIH
OcifHeley MYMKIHZITI apachlHAAFBl YHJIECIMIl, OHBIMEH JKYMBIC >KacalThIH

MHCTPYMCHTAJIBJII KYpaljgap >KOHE KOPBITHIHABICBIHIA Web — IapakTapbIHBIH
KOCBUITYBIHBIH MexaHn3Mi. SWF  KOCBIMINACHIHBIH, apTHIKIIBLIBIFEI OHBIH KCHLIT
TachIMaJIayblHIa, SFHU Oy ¢dopMar opTypil anmaparTelK — MPOTPAMMAIIBIK

miatdopmana KojaaHbliaabl (conbiMeH Kartap, OX — ci Mac OS Macintosh
kommbroTepiiep xkoHe Windows OX — men kabapikTanran IBM kommbroTepiiepi).
Tarbr 6ip SWF — ThIH epekiieniri: KypbUIFaH HET13T1 OeifHenep TeK aHuMaIUsIaHbII
FaHa KoiMail, COHbIMEH KaTap ojap KOChIMIIIA WHTEPAKTUBTI DJIEMEHTTEP MEH ayaro
KYPBUIFBLIIAPIbIH 00TybIHA MYMKIH/IK TYFbI3a/ibl. IHTEpOEICeH 11 MyJIbTUMEAUSIIBIK
KOCBIMIIIAJIAPBIH TaChIMalJlaybl MEH KYPY MYMKIHJITIHIH KYpT ocyl TaHbiMan SWF
dbopmatbinbiy Web — nuzaiiHepiiepAiH opTachiHa opbiHaananbl. CoHABIKTaH OyIi
dbopmarTeiy naiiga 60omxysl Macromedia gupmaceinaa Plug In kommoHeHTIHIH Koca
CaJIbIHFaH 2 HETI3T1 kel Opay3epi yiuiH KypsuiraH: Internet Explorer sxone Nestcape
Communicator. SWF dopmaTeiHbIH TapaybiHa ByKiTonemaik KOMIBIOTEPIIK el
ken ocepiH turidgi. SWF ¢dopMarbiHblH TaHbIMan OOJYBIHBIH Tarbkl Oip cebeol,
Macromedia dbupmacel Oy ¢hopMaTThIH KEHIT KOHE OHAM Kypal — caitMaHIapMeEH
KOJIJIaHbUTYbl. MyJIbTUMEAMSUIBIK Tpe3uHTanuMsuIap Kypy yuria - Macromedia
Director Shockwave Studio, an rpadukaneik Oetinenepai cany ymin - Macromedia
Freehand, Macromedia Fireworks, HHTEpaKTHBTI OKBITYIIIBI KypCTapblH KYpy YIIIH -
Macromedia Authorwave, Macromedia Course Builder. Conapiktan ga Web —
MyOJIMKAMACHIHBIH, IIIHAE €H TaHBIMAJI, 9Pl JKCHUI KOJIJIaHYbIHA BIHFANIBI OOJIBII
keneriH - Macromedia Flash 6onpim TaGwsuiagel. Macromedia Flash Web —
napakTapblH TOJBIK KYPYFa, POJIUKTEP KYPYFa jkoHE opOip CalTThIH aHUMAIUSICHIMEH
oesenaipuryine myMkinaik 6epeni. SWF dopmatbinbiH kemerimeH, onbl 9ieTTe Flash
nen atan ketTi. Flash TexHanoruscelHbIH KypaMblHa MbIHAJIap Kipei:

® BEKTOPJIBIK I'paduka;

® aHWMAaIUsIapabl KOJay;

e uyHTEpQEHCTIH MHTEPOSTICEH 1 IIEMEHTTEPIH KYPY MYMKIHJIIT;

e optypmi  rpaduKaiblK  QopMarTtapabpl  Kojgay — (COHBIMEH  Kartap
pacTpibIrpadukaisl a);

e Flash ¢punemuaepai HTML@opmateiHa Kocy;

e Flash ¢punemaepin Web- 6paysepae kepy MyMKIHJIT;

® OPTYPJIi BU3YaJIbJli CalilMaHIapAbIH OOJTYHI.
CumBoJIIapIbIH HET13r1 Y Typi Oap:
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v Ipaguranvis  cumeondap. byn cumsongap Flash  dunsmuaepinge  xwui
naigananbuianpl. Onap CUMBOJZAp KiTalXaHAaChblHAA CaKTAJFaH CypeTTep OOJbII
keneni. ['padukanbik cUMBOIAap CTATUKAIBIK HEMECE aHUMAIUSIIBIK O0JTybl MYMKIH.
CratukanblKk CcUMBOJIAp (uibMIe aHUMalMsIaHybl MYMKiH, Olpak oJjap
KO3FaJIMalThIH cyperTep Oombinm TaObuIaabl. Onapabl onerte (GoHIsl Oe3eHIIpy
AJIEMEHTTEpl PETIHJAE HEMeCe CaxXHaHBbIH KO3FaJIMaWThIH OOBEKTIIEpl peTiHAe
naiigananansl. COHBIMEH KaTap, CTAaTUKAIBIK TIpaUKalblK CUMBOJAAP KO3FaJbIC
AHUMAIMSACHIHBIH 00BEKTIIepl OOyl MYMKiH. AHWMaNMsUIaHFaH TpapuKaIbIK
CUMBOJIIAPIBIH ©31HIH YaKbIT IIKanxachkl 00jaapl. ['paduKabIK CUMBOIAAPILIH OYII
TUMIH 00BEKTiIHIH (POPMACBIHBIH ©3repiC aHMMAIUSCHIH (QUIBM/EP KiTallXxaHaCchIHIA
cakTay VIIH maiiiananyra Oonaasl. MyHIall aHUMAIUSHBI OMHATY HET13T1 QHIbM/I1
oifHaTyra Toyensl Oomnaael. CTaTUKANBIK TpadUKaIbIK CHMBOJ TOPi3/1 aHUMAIHSUIBIK
CHUMBOJI J1a KO3FAJILICTBIH aBTOMATThI aHUMAIIHSICBIHBIH 00BEKTiC 00JTa anmapl.

v’ Knunmep. Kiunrep — Oy IaFbIH HETi3ri (GUIBMHIH CHMBOJIAAP KiTalxaHachIHIA
caktanraH, marbiH Flash dunmemaepi 6ombin Tabbutanpl. backa cuMBosgap Topisi
KJIMNTI e uiIbMre KakeTiHe Kapai Korora 00jajbl koHe 01 (DHIIBMHIH KOJIEMiHIH
VIFarobIHa ocep eTneiai. KnmunTin aHumanuysianFad rpaduKaiblKk CAMBOJIIAH HET13T'1
alBIPMAIBUIBIFBl  KIIMIITI OWHATY Heri3ri ¢GuibMAl oiHaTyra Toyenai emec. bip
KaJpablK (UIBM KYpbIl, OFAaH OH CEKYHJITBHIK KJIUMTI KOCyFa OOJIajbl KOHE KIIUII
TOJIBIK OMHAIT IIBIFAIbI.

v’ Bamvipmanap. bateipma — Oyl TepT KaapiaaH TYPATBIH IIAFBIH KW MyHzai
KJIMITIH 9pOlp Kaapbl NaiilaJaHyIIbIHBIH OpPEKETIHE TAYeNAl ©3repill OThIPAThIH
OaTelpMa TYypl OOJIBINT Keyendi. baTelpMaHBIH OAETTErl KIUNTEH alblpMalllbUIBIFbI
KaJpjiap aBTOMATThl TypJe OipiHeH coH Oipi oifHamailabl. baTbipMaHbIH EKiHIII
KaJIpbl MaiilaaHylibl OFaH KYpPCOP/bl 9KENTreHe FaHa OWHAWM/IbI, ajl YIIHII Kaap -
OaTbIpMaHbIH OCHHECIH THIIIKAHHBIH 0aThIpMAachbIMEH OacKaH]1a FaHa OMHAN/IbI.
CumMBomngap Kypy koHe cakTay. CTaTukanblK rpaduKaiblKk CHMBOJ KYPY MBICAJIBIH
KypalbIK. AJIMa >KeMICiHIH CUMBOJIBIH KYPBITI, OChl CHMBOJIJIBI 2JIMa aFallbiH KYpy/ia
nanganaHalbIK.

Mynbrduibmai xacay

EH anasiMeH uHTepHET kKemiciHeH poHaap, oKe, Oayia, Tara, YCTalllbl )KOHE TaFbl
COJI CUSIKTBI KQXKETT1 CypeTTep TaHJalbIn ablHbl. CoJlaH KeiliH KepeKTi OerHenep/al
adobe photoshop 6arnapiamaceinga eHaSIM.
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44-cypet. Macromedia flash GarmapnamaceiHaH KepiHiC

45-cypet. AnFaiiksl Kajap

[lepconaxkmapapl aHMManusiayda, TYpJl calTrapra OaHepiepil »kacayna,
AJICKTPOHJIBI, HHTEPAKTUBTI OKYJBIKTAp bl *Kacayla OChl IMPOrpaMMaHbl KOJJIaHFaH
©TE bIHFAUJIBI.
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KopbIThIHABI

CoHFbI XKbBUIAAPHl MOJETBACYTE, aHUMAIMsIayFa >KOHE BU3yalM3alMsiayra
apHaJFaH Tporpammanap keOeHlinm KeTTi. Op KalChiChl ©3 OeTiHIEe >KaKChl, Oipak
s dexTiIik eH KapanailbiM 0acKapyablH €H JKaKChICHIH KOPCETETIH MPOrpaMMaHbI
xa3ran Macromedia xommaHusicbl conapAblH Oipi Oonbin caHamansl. bHbIMEHIE,
€H KeIl TapaJiFaH *oHE KyaTThl MporpaMmma OOJIbIN, ©31He eHJIl OacTam Kele *aTKaH
KOJIIaHylIbIJIaH OacTar, npodeccCuoHal agaMaap bl KapaTThl.

Enml yiipenin xaTkaH ajamra OlpHeIle caraT >KYMBIC 1IIIHJIE MacIITaOThIK
KOHE MOMAYJBJIK TMAaKETIHIH CTPYKTYpPachl KOPBITBIHIBIHBI IIIbIFAPyFa MYMKIHIIK
oepeni. An npodeccuoHanFra MIBIFAPMAIIBUIBIK 13/ICHICTE KOHE ©31H 631 JIaMbITyja
IIEKTEJIMETeH MYMKIHIIKTEp Oepiieni.

Ocsl KyMBICTHI jkacay OapoichiHza flash Oarmapmamachel Typasnbsl kem OiTimM
anaeiM. AaMzbl JKacan KaHa KoWMail OHbl KUMBUIIATHIN, YCTIHE KUETIH KHIMAEPIH
oIIEKeiee MEH YIIIH ©Te KbI3bIKTHI JKOHE 1€ MaHbI3bl 0061, Cebeb1 Kazipri Ke3ze
eMMI3 TapuXW KYHIBUIBIKTAPABI, CaNT-IOCTYPIl, VITTBIK OWBIHAAPIBI JTaMBITY
ypaicinae. byn skacanran OeHHEpPOIUTIM KOITEereH ajaMIapAblH KOHIJTIHEH HIbIFa bl
nen onnaiiMbiH. Cebeb1 MyH/1a Kail FaHa OEMHEPOJIMK eMec, KeH O0alTak Kazak eJiHiH
oceM TaOWFaThl MEH Ka3akKuh YJITTBIK TopOue OepyliH 3JIeMEHTTepl Oap KepiHiC
KepceTulreH. EmMi3aiH MOACHUETIHIH JaMyblHa ©3 YJeciMAl KOCapMblH JereH
YMITTEMIH.

beitneponuk kacay Ke3iHJie KOITereH KUbIHIIBUIBIKTap 00J/bl. Taburar
OpTachIH cally, aflaMJiap OCMHECIH CaJIbII OHbI KUMBUIJIATy 6T€ KUbIHFA COKTHI.

Oneduerrep:

1. Maiikn I'ypun, Jlopa Mak-Keii6 Bunbamc Macromedia Flash 8 ITurtep: 2003.

2. Huxynun E. A. JIBymepnas rpa ¢uka. — CI16: BXB-IletepOypr, 2003

3. DddextuBnas padora Flash MX 2004 CD-ROM Asrtop: Yotpomn 3.
Wznerens: [Tutep, ['ox m3marms: 2005 ISBN: 5-469-00279-9

4. Jmutpuii u Enena Ans6ept Camoyuutens Macromedia Flash Professional 8

5. Pob6epr Peitnxapar u Cuoy ayn Macromedia Flash 8. bubGnust nonb3oBaTens.

6. Omnen ®unkenvmreitn u ['apau Jlut Macromedia Flash 8 mst "vaitankoB”

/. Xunnman Keptuc Flash Web-auzaiin. OnbeiT npodeccuonanon

8. TI'menn Kupkmarpuk, Kesun [Tutun Mynsrunnukaius Bo Flash

9. PoGepr Peitaxapar, Caoy Jaym Macromedia Flash MX 2004. buOGmms
nob3oBatens (+CD)

10. Kommuua Myxk (Colin Moock) ActionScript 2.0. OcHoBBI

11. PoGept Ilennep (Robert Penner) IIporpammupoBanue Bo Flash MX

12. Christopher Hayes Certified Macromedia Flash MX Designer Study Guide

13. Macromedia Flash MX 2004. Duaun Anpepcon, Mapk Jlen Jluma, Ctus
JlxxouncoH. Show Me: Macromedia Flash MX 2004. Flash

14. T'ypsun Maiikn, Mak-Keii0 Jlopa. Mcnons3oBanue Macromedia Flash MX

15. JI)xo06 M. Cexkpetsl pazpadbotku urp B Macromedia Flash MX
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BOJIAIIAK ®U3UKA MYFAJIMIEPTH JANBIHIAY JAFEI
AKITAPATTBIK TEXHOJIOTHUSITIAPABIH AJIATHIH OPHBI

EckanueB M.E., AxOaeBa A.M.

Kazak MemJIeKeTTIK KbI3/1ap MearoruKajiblK YHUBEPCUTET1, AJIMATHI K.
akerke akbaeva@mail.ru

Kazakcran Pecny6nukacsinga 6imiM Oepyai aambITyasiH 2011-2020 xbinaapra
apHaJFaH MEMJICKETTIK mporpammackl: «bimiMm Oepy xyleciHiH OacTbl MIHAETI —
WITTHIK JKOHE a3aMaTThIK KYHABUIBIKTAp MEH MPAKTHKA JKETICTIKTEpl HETI31H/E JKEKe
aJlaMJIbl Kb TACTBIPYFa JKOHE KociOU IIbIHayFa OaFbITTalNFaH OLTIM alnyFa KaXeTTl
Kargaimap Jkacay, OKBITYABIH >KaHa TEXHOJIOTHSUIApbIH €Hridy, OuriM Oepyi
aKmaparTaHbplpy, XaJblKapajblK FalaMIblK KOMMYHUKALUSAIBIK JKEJIre IIbIFY» -
neniarex [1:20].

Byriari taHga KOFaMHBIH JaMybl aKkmapaTTaHABIPYMEH KaTap KYpill *KaTbIp.
Mynbl 013 agaM eMipiHiH OapiblK cajajlapbl MEH KOCIOM KbI3METTEPIHEHKOPIHIC
TalKaHbIH OalKaNMBbI3.

Kasipri yakpITTa KOFaM/Ipl aKlapaTTaHIbIpy aJaMapra jkaHa Tajanrap Kowja,
aKmaparTblK opTajga Oarjapiail  amybl, JKETULNIPUINEH TEXHOJIOTHsUIApIbl Te3
MEHrepyre JaiblH 00Jylaphl Kepek. AKMapaTTaHAbIpy YpAici OipiHII Ke3eH e OuTiM
Oepyre ocep erri. Emimizmeri OutiM  Oepy cajlacblH — aKnapaTTaHAbIPY
TYKbIppIMJIAMaJIapblHA ~ CoWiKec OuliM  Oepyal  akmapaTTaHABIPYIbIH  HET13ri
MakcaTTapblHbIH Olpli — aKmapaTThlK TEXHOJOTHsUIapAbl NaiiajlaHy HeT131HIe
exiMizzeri 611iM Oepy camachiH apTThIpy 00JIbIT TaObLIaAbl. OChl MaKcaTKa KEeTyAeri
HETI3T1 WapT — Ka3ipri MyFaiiM Korambl, OU1iM Oep/il aknmapaTTaHAbIpy JKaFJaibIH/Ia
OumiM Oepy YpAICIH THIMIAI KypyFa KaOuieTrTi 0onybl Kepek. ByriHri KoramHbIH
KOSITBIH Taja0bl — MEKTEI TEH KOFapFbl OKY OpPBIHAAPBIHIA Ka31pri KaFaaiaa THiMII
KbI3MET ’kKacayra KaOUIeTTI mMamaHAapbl AaiibiHIay OoJbin TaOblIaabl. MyFraiiM
©31H1H KoC10M KBI3METIH/IE aKIapaTThIK TEXHOJIOTHsIAPAbI Tal1ajlaHy apKblUIbI O1J1iM
Oepy camachkl MEH OFaH KOJDKETIMIUTIKTI apTThIPYFa 9CepP €TEe/Il.

binim Gepy kyiieci OLmiM amymiblIapabl akMmapaTThIK KOFaMJia eMip Cypyre
HaiiblHAayFa, OJapJbl OCbl OpTaja JpEeKeT jkacayFa YHpeTyre, OHBIH OapIbIK
MYMKIHJIKTEPIH KociOM KBI3METTE TOJIBIK IalajaHyra OaFbITTaiibl. AKIapaTThIK
TEXHOJIOTHSUIApABbIH YHEMI KYpPJAENEHYl »OHE TEXHOJOIHUSl TYpJIEPIHIH e3repyiHe
OailIaHbICTBI Ka3ipri MamMaHAAapJblH OHbl MEHIepyl THICTI OUIIM KejeMi, OUTIKTUIIK
KOHE JarablIap y3aikci3 ecyne. by kyHaepi koram OutiM Oepyl 3aMaHayH QJIeMrIe
OeifimMiey JKOJIJapbIH 137eyTe aca KbI3bIFYIIBUIBIK TAaHBITY/ 1A,

OKBITY yaKbIT aFbIMbIHA Cail aKmapaTThIK QJIEMHIH KEHEIOIMEH KaTap XKypyi
Kepek. KoMmproTepiik >KoHE aKmapaTThIK TEXHOJOTHUSIIAP OKBITYIBIH Ma3MYHBI,
oficTepl MEH HBICAHIApPBIHA JCEP €TE€ OTBIPBIN, OKY YpHAICIHE TEpeHIpEeK eHyIe.
AKnaparTanzbIpy KYpaJJIapbIHbIH, aKnapaTThIK KOHE aKnaparThIK
TEXHOJIOTHSUIap/AbIH JaMybl, Ke3 KENTreH IMOHIIK KbI3METTIH aKMapaTThIK OPTaChIH
KypyFa aiblll Keleal. bys anmpl KoHE >KOFaphl MeNaroruKaiblK OimiM Oepyaeri
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¢u3MKa TMOHIH OKBITYJIBIH MaKCaTTapblH, Ma3MYHBIH, (opManapbl MEH 9SICTepiH
Ka31pri KoraM CypaHbIChIHA Cail KaliTa KapacThIPYAbl TaJlall €TeIi.

[TemarorukanbIK >KOFapbl OKY OPBIHAAPBIHBIH OKBITYIIbLIAPbIHA KOMBLIATHIH
TajanTap Kasipri KoFaM KaKETTUTITiHEH TybIHAakael. JKaHa KoraM MyfFaliMl TEK
KociOM mIeOepiri >Korapbl ajaM FaHa €MeC, pyXaHU JdaMblFaH, IIbIFapMalllblil,
MOJICHUETT], OUIIM KYHABUIBIFBIH TYCIHETIH, I€IaroruKajblK TEXHOJOTHUSIIAp bl
MEHIepreH, FhUIBIM MEH TEeXHHKa >KETICTIKTEpl Heri3iHAe KociOum maspiianFaH 0oy
tric. OChIHIAN TaNan ASHreHiHAeTI MaMaHIbl Jaspiiay KOFAPFbl OKY OPBIHIAPBIHBIH
yiecine tueni. [legarorukanbik MaMaHABIK — OUTIM Oepy HOTHKECIH/IE albIHFAH KOHE
OepieTiH OUTIKTUTIKKE COWKEC KOCIMTIK — MeJaroruKajiblK MIHASTTEPIl ajiFa KOIObI
KOHE eIyl KaMTaMmachl3 eTeTiH OuliM, ICKepJiK JKOHE JaFabUIapIbIH
KUBIHTBIFBIHAH TYPAThIH KYPAEIl YPIICTIH KeMici, OChl KOCINTIK TOM MIeHOepIHeT1
KbI3MeT Typi[2.12].

JKanmel ¢uszukamgan OutiM OepyJiH MakcaThl — TE€peH OuTIM, JaFapuiap MeH
HKEMIUTIKTEp HETI131HAe, 631H — 631 JaMbITYJaFbl KayanThl HMIEIiMIepal Ka0buiiayra
KaOUTeTTI JKeKe TYIFaHbl  KaJBIITACTBIPy, COHBIH  IMIHAE, aKHIapaTThIK
TEXHOJIOTHUSIIApAbl TEPEH MEHIepreH, OYTIHT1 JKbULIaMe3repMelti KOFamFa JIaWbIKTHI,
YKaHAIIbLUT TYJIFAaHBI KAJIBIITACTHIPY.

dusnKaHpl OKBITY TEXHOJOTHSICHI MEH opicTeMeci Oip — OipiMEH ThIFBI3
OaitnanbicTel. DU3MKaHBI OKBITY dj1icTeMect «HeHi okpITy Kepek?», «He yIniH oKbITy
kepek?» «Kamail OKbITY Kepek?» JlereH CcypakTapra skayam 137ece, OKBITY
TexHosorusacel «Kamail HoTWXKeN OKbITyFa 00Jiafibl?» JAEreH MOCENCHIH MIeIIMiH
13aeiiai. OnapAblH MaKCakThl Oip, OKBITYIBIH THIMIl SKOJJApblH KapacThIpy.
OKBITYyIBIH THIMII KOJJApbl OKBITYIBIH 9p TYPJl SAICTEPl ApKbLIbl AHBIKTATIAIbI
[3:15].

Kana texHonorusi OOMbIHIIA OKBITY Kypajaapblia CTYyACHTTEPIIH ©3[IrHEH
TaHBIMJIBIK 1C — OPEKETIH JKypri3e ajaTelHAall Oo0aysl KakeT. OKYJIBIKTaFbl
TCOPHUSIIBIK JKOHE IPAKTHKAJIBIK MaTepHaIgapIblH Oepily KOJIBI OChl MaKCaTThI
KaHaFaTTaHJbIpa allaTbIHAAM, CTYyIEHTTEePAIH 63 OeTiMeH OLIiM allyblHa OedimMeimn
’KacaTybl OCbl MYMKIHJIIKTEP/I1 KY3€re achbIpabl.

AKIapaTThIK TEXHOJIOTHsJIApAbl cabaKTa IalJgalaHyJblH HETi31 MaKcaThl:
Kazakcran PecmyOnukaceinma Oipryrac OuliM O€peTiH aKmapaTThIK OpPTaHbl KYpY,
’KaHa aKMapTThIK TEXHOJOTHSIHBI Maimanany, Kazakcrtan PecmyOiaukachIHIaFbI
aKIMapaTThIK KEHICTIKTI aJIeMIK O11iM Oepy KEHICTIriMEH OailsIaHbICThIPY.

AxnapmmulK, mexnono2usanapovly Hezizei Minoemmepi.

- CabakTa aKmapTTBIK TEXHOJIOTHSIIAp KYpalIIapbiH KOJIJIaHy;

- IlpakTuKayibpIK TarchIpMaiapAbl aHBIKTAIl, OHBI OPBIH/IAY;

- FputbiMu-13AeHYIIUTIK %KOHE OKY-9/IICTEMEIK KYMBICTAPAbI KYPri3y.

Axnapmmuix mexHoL02UANAPObIH KARUOANAPbL:

- Xeke TyIFaHBIH WHTEIUICKTYAJIJBIK JKOHE IIBIFAPMAIIbUIBIK KaOlleTTepiH
JAMBITY;

- TexHONOTHSJIBIK  KypaJllap apKbLIbl  HMIepUICTIH  TalcChpManap  MEH
MOJIIMETTEP/I1H TYCIHIKTLIII;

- bimimainik nen TopOueHiH Oipriri;
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- JKanmel KOMIBIOTEPITIK CayaTTHUIBIK;
- OKBITY MEH TopOHeney/IiH KbIIIaM/IbIFbI.
OxkpITy TexHousoruschel (1 — cyper).

TexHmomxorusa o Oxerry N OXeITYOBIH ]
HMHTEPaKTHETI

peskuMi

y

OKBITY TEXHOJIOIHSICHI

¥

! !

AXKIapaTTBIK KonmeroTepimik MyasTHMEIHATBIK,
TEXHOJIOTHA TEXHOJIOTHA TEeXHOJIOTHA

¥

KonmsroTep

!

Hurepuer

!

KommyHEKaDHESA

!

DIeKTPOHABIK
mmomrra

!

DIeKTPOHIBIK
OKVJIBIK,

Cyper 1. OKBITY TEXHOJTOTHUSCHI

du3nka TOHIHEH aKMaAPTTHIK TEXHOJIOTHSIAPIBI JKY3€Te achIpyAarbl JKYMBIC
TYpJIepiHE TOKTAJbIN OTEHIK. AKIapaTThIK TEXHOJOTHIIApAbl NailialaHyAbIH HET13r1
KYpaJJgapblHbIH Oipi — UHTEPAKTUBTI TaKTa, MYHJIa MYJIbTUMEIUSIIBIK KOHE OHJIAWH
cabakTapblH OTKI3yre 00JaIbl.

«/IHTepakTUBTI» CO31H arbUINIBIH TUNHEH ayaapraHia «OipJecil opeKeT
’Kacay» JIereH MarblHaHbl Ouiaipeni. bigim Gepyeri THTEpaKTUBTI TEXHOJIOTUS — OYII
cabak OapbICBhIHA CTYIEHTTEPAIH YKBIMJBIK >KYMBIC jKacayblH KaMTaMachl3 €TETiH,
OipiH — Oipi TOJNBIKTBIPATBIH KOHE OapiblK CTYACHTTEPIIH KATBICYybIH
YUBIMIACTBIPATHIH ~ OKBITY  TEXHOJOTHUACHL. byl  KYpPBUIFBI  KOMIIBIOTED,
MYJIBTUMEIHAIIBIK TPOSKTOP JKOHE aKmapaTTapabl CHTI3yre apHajifaH aKTUBTI
KaJJaMHAaH, WHTEPAKTUBTI KaJlaMHaH Typajabl. MHTEpakTUBTI TaKkTa WHTCPHETTCH
aKmapaTThl allyFa MYMKIHJIIK jKacayMeH Oipre, OKbITYLIbUIAp YIIIH KEpEMET KOpHEKI
Kypan na 6osa anaapl. Puszuka 0oibIHINA cabaKKa KaKETTI MaTepuaIaap bl ajlIbIH-
aja JabIHJan KOWbIM, cabak OapbIChlHIA TalgadaHyAbIH TUIMAUIITT ©Te >KOFaphl
OonateiHbl  Oenrimi. «Activstudio sxoHe «Smart Notebook» mnporpammanapeinna
(u3MKa MOHIHIH OKBITYIIBUIAPHI ©31HIH calaFblHAA KOJIJIAHATBIH MaTepHaIIapbl
alJIbIH-aJla KOMIIBIOTEPre €HTi3il, cakTam KOs ananbl. J[opicTiK, MpaKTHUKAIBIK
TarchblpMasiap, TOMNIMEH JKYMBIC 1CTEY, aKMapaTThIK TEXHOJIOTHUIAPALl KOJIaHa
OTBIPBIN, cabaKTa TMpe3eHTAWsUIapAbl KYpy, TpadUKaIbIK, MOTIHIIK, KECTEeJiK
penaKTopiapaa epKiH >KYMBIC 1CTey, JKaIllail CTYASHTTEP/II TOH cabaKTapbl OOUBIHIIIA
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CYpak — »ayalTapMEH TECTLJeY, AJIEKTPOHABI OKYJIBIKTap/bl, BUIEO, ayAHo, (HOTO
HBbICAHAJIAPMEH JKYMBIC JKYPTi3y JKOJIapbIH KOJIJaHyFa 00JIaIbl.

Kana akmapaTThIK T€XHOJIOTHSHBIH HETI3r1 epeKIeNniri — Oy CTYJASHTTEepiH
03 OeTiMEH HeMece OIpJEeCKeH TYpJAE IIbIFapMalIbLIBIK >KYMBICIICH UIYFBUIIAHYFA,
13JICHYTe,03 )KYMBICBIHBIH HOTH)KECIH KOPIIll, 63 — ©31HE ChIH KO30€H KapayblHa JKOHE
KETKEH JKETICTITHEH JI933aT alifa MYMKIHIIK Oepeni. O yIIiH OKBITYIIBI ©TKI3ETIH
cabarbIHBIH TYPIH AYPHIC TaHIal 011yl KaXeT.

XKana akmapaTTbIK TEXHOJOTHUSHBIH OacThl THIMAUIIT — OYJI OKBITYIIbIFa
¢dusnka cabakTapblHAAFbl OKY YPAICiH TyOereisi e3repTyre, OKbITYJarbl MTOHAPAIBIK
OaillaHBICTBl KYIIEHTE OTBHIPHIN, opl cabaKKka KaKeTTI Tapuxu MaTepHalgapibl
Malamalblll, OKYIIBUIAPABIH JYHHETAHBIMIAPBIH KEHEUTYTre J>KOHE KaOlIeTTepiH
Kepe OlTyre, OHBI JAMBITYFa TOJBIK JKaFai Kacaiipl.

Cabakra KOMIbBIOTEpAl MaifanaHy/IbIH THIMAUITIHOBUIALL capajiamn KepceTyre
0oJ1aIbl.

1. CtyneHT MeH OKBITYIIBIHBIH OH KaTblHAcTa OoNyblHAa BIKMand erenmi. Omait
JEUTIHIMI3, CTYJICHTTEP KOMIIBIOTEPMEH TIKEJIEH KaThICThI OOJIFAaHBIKTAH ©31H €pPKIH
Ce31HEel.

2. Komnsrorepmen KYMBIC OapbICHIHA CTYyJACHTTEPIIH OeJICEHIIK,
YKayanKepIIIK jKoHE ©31HIK MIbIFapMaIlbLIbIK KadiieTTepl Kaibinracaabl, CTyaeHT
03 OeTiHIe eHOeKTeHe 1. O3 eHOeriHIH HOTMXKECIH Kepesl. O31H — e31 KaJaraiayra
MYMKIHIIK Tyaabl. Tancelpmanapibl OKBITYIIBIHBIH KOMETiHC13 opblHAaiabel. Coi
apKbUIbI OMJIAY JKOHE €CTy KaOlJaeTTepl JaMU/IbI.

3. bepinren matepuan GipcapbIHAbI OOIBIT, TEK OKBITYIIIBI FaHA COMIEHTIH Ooca,
CTYJIEHTTEp Te3 JKalblFaablaa, cabak carci3 asgkranaisl. OcblHAAl KeHLICI3
Kargainapapl  OonablpMay  yIIiH — Qu3nKka caOarblHa KOMIIBIOTED  apKbLIbI
CTYICHTTEPAIH OCJICCHAUIINH apTThIPaThIH 3JIEMEHTTEP KOJIIaHbLIaAbl. MpbIcabl,
1presi TeopusIIapablH KYPBUIBIMBIH KOPCETETIH KeCTeep:

. DIIEKTPOH/IBI OKYJIBIKTHIH THIMJILIIT;

. ’Kanmsl TeopUsTHBIH KYPBUIBIMBI

. Kimaccukanblk MexaHrKa TEOPHUSICHIHBIH KYPBUIBIMBI;

. Mekren gu3nkachiHIaFra TEOPUSHBIH KYPBUIBIMBI,

. Kimaccukanbik MexaHuka TEOPHUSICHIHBIH KYPBUTBIMJIBIK KYHeci;

. MKT >xoHe TepMoaMHAMUKA HET131epiHIH KYPBUIBIMIBIK KYyHec;

. DIeKTpaAuHaMuKa OeIMiHIH KYPbUIbIMBI;

. KimaccukabIk 37€KTpOHIBIK TEOPUSTHBIH KYPBUTBIMJIBIK KYHeECi;

. MakcBemIIiH AIeKTPMAarHuTTIK ©pIC TEOPUSACHIHBIH KYPBUIBIMABIK JKYHEC;
. CanbICTRIPMAJTBIIBIKTRIH apHAYJIBI TEOPUSCHIHBIH KYPBUIBIMIBIK JKYHEC;
. KBaHTTBIK (hu3HKa TCOPUSCHIHBIH KYPaTbIMIIBIK KYHECI.

HupakTukanelk yiectipmenep (Kaimbl (uiznka OediMIHEH TecT, Oakbuiay
KYMBICTAphI), TYpJl pedycTap, CypeTTep MEH KYMBIC, KPOCCBOPATAPHIH KATKbI3yFa
oomanel. Conpait — ak, muan duiabmaep; xerimc Makcpemr;, Dpcren TaxipuoOeci;
Maiikn ®@apaneii; hotoaddext; ['eapux [eprr sxoHe pamuoTonkpiHaap; Oyko TOThI
XKoHe T.0. Oap.
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AKNapaTrThlK  TEXHOJOTHUSHBIH  OKBITYIIBl  JKYMBICBIHA  THIMIUTITT — —
CTYICHTTEPAIH OUTIMIHJET]I OJKBUIBIKTApbIHA YHEM1 3€pTTey KYPri3il, TY3eTy
KYMBICTaphIMEH alfHAJIbICYFa Naiaacsl 6ap.

Kazipri koraMHbIH J1aMy KapKbIHbI OKBITYIIIBUIAP HIBIFAPMAIIbUIBIFBIH jKaHAIIIA,
FBUIBIMU-3€PTTCY OarbIThiHIA Kypyasl Tajan eteni. ConapsiktaHn XXI racelp —
uH(poOpMaTHKa FachIpbl, aKMapaTTaHILIPy TEXHOJOTUSCHl JIaMbIFAaH 3aMaHjia
MeMeJICKeTIMI3/IIH OoJamarsl — jKac YpIriaKkka 3aMaH Tajla0bIHa caii O11iM Oepim, KaH-
KAKThl JaMyblHa BIKMAJI €Ty OKBITYIIBIAAH MIBIFAPMAIIBUIBIK 13/ICHICTI, YJIKCH
CYPAHBICTBI Tajam €TeIi.

KoMmmproTep *oHEe akmaparThlK TEXHOJOTHSJIAP HETI31HIe YVUBIMIACTHIPHUIFaH
OKBITY YIEpiCl CTYIACHTTEP/IIH >KaHallla oWyiay KaOULTeTiH KaJbIITACBIPBIN, OJIApPIbI
KYHENK OailylaHbICTap MEH 3aHIBUIBIKTApAbl TalOyFa, HOTHXKECIHIAE — ©37CpiHIH
KOC10M MOTEHITMATAPBIHBIH KAIBITITACYbIHA KOJI aIlla Ibl.

byrinri Tanmarbel akmapaTThIK KOFaM alMarbIHAaFbl CTYJICHTTEPAIH oilnay
KaOUIETIH KaJBINTACTHIPATBIH KOHE KOMITBIOTEPIIK OKBITY 1CIH JaMbITAThIH >KaJIIbl
3aHJIBUTBIKTApJIaH TapaWThIH Me1aroruKaJIbIK TEXHOJOTHUSIIAPAbIH THIMIUIITT KOFaphl
JIEII €CEIITENMI3.

KopeiTa Kkenrenze, OKBITY YIEPICIHAE AaKMapaTThIK TEXHOJOTHUSIIAP.IbI
KOJIZIAHBITT OKBITY apKbUIbl JIYHHEHIH TYTACTBIFBIH TYCIHEMI3, Kbl MHTEJICKTIH
apTyblHa BIKMAJ KacaliMbi3. AJ OI3MIIH >KOFapbl OKY OpBIHIApbIHAa OoJariaK
MyFalIMJIEepAl  KociOM  JaiblHAAQy — YIepiCiHAE  3aMaHayd  aKoapaTThIK
TEXHOJIOTUSIIAPBI OKY YAEPICIHIE KOJJaHy *aHa OKY MOHJIEPiHIH Maiiia 0oJybIiHa
anblll KeJe[l >KOHE OCBhIFaH OallaHbICTBl OKBITYABIH JKaHa QopManapbl MEH
TOCUIIEPIH KapacThIPYAbIH ©3eKTUIIrl aptaabl. KoMOblOTEpsiK KOMMYHUKAIUS —
OutiM Oepy KoHE OHBI KETKI3y MEH KaMTaMachl3 €T€ OTBIPBIIN, OFaphlla aTalfaH
TEXHOJIOTHSUIAPABIH OapIIBIFEIHBIH XKbIpaMac KYpaMbl OOJIBITT TaOBIIa/IbI.

ogaeduerrep:

1. Kazakcran PecnyOnukaceinaa 0unim 6epyai nambiTyabig 2011-2020 xbuigapra
apHaJIFaH MEMJIEKETTIK MmporpaMmMacel. — Acrana, 2012.

2. Ky3pmuna H. B. Tlegarorudeckoe MactepcTBO yuuTens Kak GakTop pa3BUTHUS
criocoOHocTel yqammxcs.// Bonpocsr ncuxonoruu. -Nel, 2009. — C.20.

3. Akutait b.E. ®u3ukanbl OKBITYIBIH TEOPHSCHI )KOHE SICTEMENIK HEri3epi. —
Anmater: Kazak yausepcureri. 2006.

4. CagpixoB b.K. UHTepakTUBTI TaKTa — Fa)ailbin Kypai.//ANTbIH ys Ta3eTi. —
2008.Ne02(178) - 24 xanHTap.
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TEOTPA®USIIBIK BIJIIM BEPYIE ’KOFAPBI CHIHBITI
OKYIIBLIAPBIHBIH DKOJIOTUSIJIBIK BUIIMIEPIH TAMBITY IBIH
MAHBI3BI

Eckanues M.E., TyiirpinOait A. XK.
Kazak MeMIeKeTTiK KbI3Jap NeAaroruKaiblK YHUBEPCUTET, AJIMATHI K.
Tuigynbai akmaral@mail.ru

Kazakcran Pecnyomukacer Ilpesunenti H.O. Hazap6aestein Kazakcran
XaJKbIHA apHaJFaH JKbIJI CaWbIHFBI JKOJJAYybIHIA OLTIM cajachlHa, >Kac YPIIaKThIH
O11iM1 MeH OUTIKTUIITIH XKETUIIPY MAceliesiepiHe epekiie KoH Oemineal. Kazakcran
xankpiHa 2012 KbUIbl KenTOKcaH aibiHAarbl «Kazakcran - 2050 crparerusicel —
KaJBITITACKAH MEMJICKETTIH JkaHa casicu OarbIThl» JKommayeiHma  «bisniH
MEMJICKETIMI3/IIH JKacTapbl OKyFa, ’KaHa 3aMaHfa cail FbUIBIM — OUTIMIII Urepyre,
KaHA MalIbIKTap ajyfa, FbUIBIM MEH TEXHOJIOTHSIHBI KYHJIETIKTI eMipe Iedep
naijanaHyra MIHAETTI» Jen KepceTtuireH. «bi3 Oy yuIH OapiblK MYMKIHIIKTEP
JKacarl, €H KOJIaiJIbl sKaF1ailllIapMeH KaMTaMachl3 €TyiMi3 KepeK» - JIeJHIeH [2].

Conrbl OH JKBUITAM IIaMachblHAA KOpIIaFraH OpTa >KaFJalbIHBIH OY3bLTyBIHA
OallUTaHBICTBI ~ JKOJIOTUSUTBIK ~ YPHOICTePAl  OKBIT ~ YHPEHYre  KBI3BIFYIIBUIBIK
3epTTEyIIUIEePIi MaTEeMaTHKAJIBIK MOJICITBICY i KOJITaHyFa UTEPMEIIE]II.
DOKOJIOTHUSJIBIK ~ KYOBUIBICTAPABIH COHIIAMa KypjeieHe OepyiHe OalIaHbICTHI
MOJIEIbACY Ka3ipri 3aMaHjia 3JICTPOH/IBI €CeITey MalllMHAJIAPHI aPKbUIBI KYPri3iaeal.

DKOJIOTHAIaFbl MOJICNIb — OYJI apasac MoJielibiep (JIoruKa-MaTeMaTHKAaIIbIK,
MaTteMaTuKa-TpaduKabIK), Oenriii 61p MaTeMaTHKAJIBIK TOYSIIIKTIH, JIOTHKAIBIK
KYPBUIBIMJIAPJIbIH, CXeMallap IbiH, MaTpUIlaJapAbIH T.0. Oenrii O1p >KUBIHTHIFHI.
DKOJIOTUSI-MAaTeMaTUKAJIBIK MOJIeTb, OOBEKTIHIH CXEMAJIBIK MOJIEII TYpiHJIe OepliTyl
MyMKiH (1 cyper) xoHe ¢(t) = f(X,AG,Y,Qt)
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VYakpiTKa 0aiinaHbICThl (PYHKIMOHAIIBIK ISIALTIK TYpiHIAE OOBEKTIHIH KYHiH
kepcerel. Ochl CUAKTHI OOBEKTIIEP 11 HEMECe OHBIH KeiOip OeMKTepiH MOIeIbIeyae
OPTYpPJIi MaKcaTTa SPTYPJIl MOJIETIBIEY 9ICTEP] KO AaHbBLIA IbI.

bipakra kanmaii Oip MopjenbAepAl KypFaHMEH, 013 HaKThl OOBEKTIMEH
CaJBICTBIPYMBI3 Kepek. O yUIiH op TYpil 3KCIepuMeHTTep kypriziieni. CoHbIMEH
HKOJIOTHUSIIBIK MPOLIECCTEP/l MOJENBAE €H OacThIChl aKMapaTThIK MOJEIbIEY OOJIbIM
TaObUIaABl. DKOJOTHSIBIK OOBEKTIIEPAl MOJEIbJAeyAeri 0acThl NPHUHIUIL, OJI
WHTETPaTU3M MPUHITUTTIHIH aHBIKTAJIMAFaH IBIKTaH, WHBAPUAHTTHIKTaH
©3TePMEYIIILTIK 1C-OpPEKETTIH (IeITeIbHOCTh) 0aCThI KOPIHICi.

WuTerpatusm NpUHIMI OYTIHHIH >KoHE OeNIKTepAiH e3apa KaThIHACKI YII
AIIEMEHTTIH KUBIHTHIFBIMEH aHBIKTAIA]TbI.

- OipiHII - ©3apa dcepiecy KyheHiH naiaa 00ysl — OyTiHre THICTI OOMKTEPaiH
OailTaHbICHI.

- eKIHII1 — OeJIKTEeP/IIH OYTIHre KipyAeri Keidip KaCHeTTEepPIH KOFaITyhbl

- YIIIHINI — Kypamjac OeNKTepJiH KeNICUITeHAIK KacueTiHeH OYTIHJAE >KaHa
KACEHEeTTIH Maiiia 60IyBhl.

AHBIKTaJIMAaFaHIbIK TMPUHIUII, <GKUEK» OOWBIHIIA SKOJOTHUSIBIK MPOIECCTEp
BIIBIPAHKBI J)KOHE aHBIKTaJIMaraH.

WMHBapuaHTTHIK NMpUHINAIN OOWBIHINA Ke3 KEJIreH PErvoH YIIiH KYHeHIH Mojeni
WHBAPUAHTTHI OOJTYBI KEPEK.

Ic-opekeTTiH OacTbl KepHICI CTaHAAPTTHI JAen Oeiin KapacTblpyFa OOJaThIH
OPTYPJIi PKOJOTHUSUIBIK JKYHEIE «YKCAC» KOPHICTI OPEKETTEH Kypasiapbl.

MaTeMaTuKaIbIK MOJIEITBIIH AKCIIEPUMECHTIICH CaJTBICTHIPFaHIaFbl
apTHIKIIBUIBIFBl TOMEHET1 YIII €pEKIIETITiHE OaiTaHbICTHIbI:

OipiHILIIJIEH, OYJ TeorpausIbIK IKCIEPUMEHTTIH KOWBUTYBI JKOHE JKYPIi3LIylHEe
KKET MaTepUAIIBIK PECYpCTapabl YHEMJICY;

CKIHIIIJICH, YKCIEPUMEHT >KYPTI3YIIiHIH €pKi OOWBIHINA AKOJOTHSIIBIK ©3repy
Kyhenepal anpooarusiiay MyMKIH/IT;

YIIHIIIIeH, a3 FaHa MEP3IMHIH 1IIHAC Y3apThUIFaH OMIPIIK IUKIIBIK KYHEHIH
KYMBICKA KaOlJIeTTIIIr1H Oaranay.

3epTTeMHIN OTBIpFaH OOBEKTIre OalIaHBICTBI SKOJOTHSAIAFBl MOJICIBIALCYII
OipHele gopekere OoJin KapacTelpyFa 0oaabl: MUKpPOACHIEWNl (KIMIripiM ay/aH
JICHTeMIHAEe DKOJIOTHSUIBIK YPAICTEPl 3€pTTey), MaKpOACHrewsl (reorpadusiibik
ayJaH KeJEeMIH/JIe), Meroaopeskei (0apJiblK MmIaHeTanap JeHreHiHe).

MonenbaeyniH Kasipri TEOpHsChbl MaMmaHAapra Kepl €cenTepAe IKOJOTHSIBIK
YPAICTEPAIH >KYBIKTAIFaH MOJIENIH KYypy KE31HJI€ MOMACHBACYIH KOPHEKTUIITH
apTThIpyFa MYMKIHJIIK Oepel.

Mogensaey ypaici OipHemie mnpoleaypameH OalIaHBICThI, MbBICAJbI, apHAYJIbI
(GyHKUMSHBI, alHBIMAIIBUTIAP/IbI, TApaMETPIIepl KoHe T.0. TaHaay.

Atinbimanviiapoel mayoay. AWHBIMANBLIIAD JKaFAaibl, (PAKTOp IKBUITAMIIBIFBI
xKoHe T.0. OoybIm axwipaTbuiagbl. Onap 63 Ke3eriHAe KOCHIMINNA JKOHE OacKapyIlbl
0oJIBII OOIHET].

Ke3 kenren OepinreH yakpITTa aWHBIMAJIbUIAP JKaFJailbl JKYWEHIH >KarJaibiH
aHbIKTalabl ((a3zaiblk alHBIMaIbUIap). KapamaiibiM MbIcaiFa JAKTBIPBIMIAPIBIH
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KeJIeMl ’OHE OHBIH MaHBI3IbUIBIFBI JKaTabl. AWHBIMAIBUIAP OJIIeMIl TYpAe Oepiiyl
tuic. Erep xyie x;, X, ... X, alHbBIMAJIbUIAP JKaFJalbIHBIH KOMeriMeH Oepisice, oHAaa t
yaKbITTa JKYHe JKaFaaibl OipFaHa oiCTICH aHBIKTaIATbI.

KeimgaMaelK alHBIMANIBUIAPB! (6Cy) — OV OepireH yakbpITTa JKYHeIe Kypin
OTeTIH OepuIreH YypHAiCKe cumarrama. byn ypaictepai TypieHaipylep HeMmece
KBIDKYJIap JeM aTayFa 00mabl.

Kocankol atinvivanvinap OOBEKTIHI TEpEeHIPEK TYCIHYTE, >KEKeJereH
Kargainapaa Oakpliay HOTIDKENEpIH CaJbICTHIPYIbl BIKIIAMJIAyFa >KOpAEeMIECel,
MBICAJIBI aTMOC(epara JaKThIPbUIATBIHIAP IbIH €KIIH/1 KapKbIHABUIBIFBIH

L
"omdt’
Mynparel [1 — nakTeIpbUIaThIHAAPABIH Kesiemi, dI1 - dt yakbIT  1IIIHJE
JAKTHIPBUIATBIHIAPABIH ©CIMIIIECI.
backapywwer aiineivanviiap — Oyl MaTeMaTUKAIBIK MOJENBACYTe KIPETIH

MOJIIIEPITI KOPCETKIMTEPre koHe KO PUITMEHTTEepre TOyeICi3.

bepik >koHe oM €cenTeNHreH MOHAEpPl ©3repPMEUTIH CaHJBIK IIaMaliap
TYpaKThUIap OO TYCIHAIPLIEII.

TypakTbimapra KaparaHja CaH  MOHJAEpl  a3bIpak  albIpMAaIIbUIBIKIICH
KBIPATBHUIBIN CUMATTAIATHIH TEPMUH «ITAPMETPTe JKaTaIbl.

[Tapmepriepai >koHE TypakThbUIapAbel Oenruiey yiniH P cUMBOIBI eHri3iiesnl, ai
rnapamMeTpre THUICTI IIaMallapiibl ¢ HWHJEKCIMEH)Ka3aMbI3, MBICAJbl, Sc— UIBIFBIH
alHBIMAJIBUIAPHI TaFbI C.C.

Mozenbai bIKIIaMIay apaMeTpiiep MOHIIEPiH koHe Oactankbl maprrapasl X; (i
=1, n) KOOPEKTUPOBKA >KAacaylIbl MOJEJbJl HAKThl CUIATTAUTHIH *OHE Oa3alibIK
TeHJCYJEepAl cakTayMeH OailnmaHbIcThl. Mbicanbl, 13, t, ..., t, Oenrunt Oip yaksbIT
apaJIbIFbIHA HAKThI Jkyhene Y, KOHKPETTI cunaTTama eJILIEHCIH, OCBhIFaH COMKeC Vi,
V2 ..., Yo MOHIEpIH Oenrineimi3. Ochl mapTTapaa mMojenb OoibiHIma Y, Yo, ... Yy
KYWnepiH Oenruieimis, MyHAarbl Y; - CHUIATTaJaThlH Kyieaer: OoJpKaHATHIH
mamanap. Erepne ypxone Y; apacbinia ailbipMaIibuibiK 0ap 6oJica, OHAa OJ IaMaHbI
YHIECTIeYIIUTIK JICTT aTajiajbl )koHe Oblaiia OelriIeHe i

=Yy, —Y, HEeMece I, = In(%}.

YitiecneyniiKkTiH KBaJpaTTapbIiHBIH KOCBIHJIBIH €cenTeyre 00Jia bl
R=n) ar?,
i=1

MyHparsl a; - Keilip caaMakTbl KOd(PPUIUEHT, r; YIJIECIEYIUTIKTIH SpTYpii
camnajbl MaHbBI3IbUIBIFBIHIA KOJITAHBLTA b,

CoHbiMeH a, +a,+..+a, =1
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YiinecneymiaikTiH =~ KOCBIHIBICHI MOJAENBACPIH MPOTOTUIKE >KAKbIHBIPAK
OoJiFaH/Ia TakaJaHbUIaIbl )KOHE €Kl KypaylibiFa OeJliHe/l

R=R,, +Re
MyHzarel R, - MOJENBIIH TYNI-TyJIFara (IPOTOTHUII) COMKEC eMECTIrH OLIIpe;

Re - KCTIEPUMEHTTE OepuIreHAePIIH KaTeIir .

R-miH mamacel Py, Py, ..., P KylleHIH mnapaMmeTpiepiHe Toyeqll pPEeTiHAe
KapacThIPbUIAJIbl, COHIBIKTaH Re-HIH Oojamak MoHI MbIHa Qopmysa OOHbIHIIA
AHBIKTAJIAbL:

R, =(n-k)o?,
MyHnarbl 7 - ©JILIEMAEDP CaHBIL;
K - TIapaMeTpJiep CaHbl;
o’ - KaTeNIKTePIiH AUCIICPCHUSICHI.
R-miH P; (i= 1, k) mapmeTpiiepine TOyeIIir OblIaiia xKa3buTybl MYMKIH
R=R (P, Py, ..., Py).

R (P) QyHKIUSHBIH MUHUMYMBIH aHBIKTAy YIIIH €H KIIIl KBaJparTap >KOHE
TPaIMeHTT1, T.0. OJICTEp Mai1aJaHbLUIa b,

MonenbaiH Ce3rimTiK KPUTEPHUiHIH camackl peTiHie OepuireH yakbITTa Y
mamachel OoJDKaHaJbl, OCHl IlIamMara OalJIaHBICTHI OOJATHIH MapameTpiiep Oenriii
KOHEMBIHA/IAl OJIIIeMCi3 IlIaMa YChIHBIIAIbI

SR = St~ S

P
PPN, R
MyHpnarbl 6P, - mapamMeTpJiep/iiH a3 ©CIMIIEC;
SY, — P, mapameTpliepiHiH e3repyiHe TUICTI Y; eciMIeci

S(Y;,P)>1 OosraHmarbl MapameTpiep HIbIFy KOPCETKIIIIHE KYIITI dcep eTel
KOHE KepiCIHIIIE.
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TYJIFA JAYBICBIH TAHY ABIH TUIMI MOJEJIH AHBIKTAY

N6panmvkysos A.E.
Anmartsl K., AGait ateiHAarsl Ka3zak YJITTBHIK Me1arorukaiblK YHUBEPCUTETI
aibek_ibraimkulov@mail.ru

Kipicne. Celineymrini TaHy MEH COWKECTEHAIPY IbIOBICTBHIK TEXHOJOTHIIAP
ayMarbIHIAFbl €H MaHb3Abl Mocene. CelieymliHi TaHy MEH JIbIOBICTApaAbl OHACYIIH
e3re JIe cajla ayMarbIHarbl OallJIaHbICK KeJieCcl KaThIHACTAp apKbUIbl KOPIHY1 MYMKIH:
Ceiineynepai eHey MbIHAIal TaricbipMaiapra OesiHel:

® aHaJIN3/CUHTE3;

® TaHy;

® KOATAY;

Tany >xyieciHiH 031 1K1 MOCeJIeNIepAEH TYPAJIbI:

e coilieynepal TaHy;

® ColiJIeyIIliHI TaHy;

® TULIEPAl COMKECTEHIIPY;

CelineyiniHi TaHy COMWJEYIIHI COMKECTEHIIPY MEH pacTaylbl OipiKTipeni.
CelineyiiHi COMKECTeHIIPY — KOpJla CaKTaJbIHFaH IIa0JOHIAp YATICIH CalbICTBIPY
KOJILIMEH TYJIFA JAybIChIH aHbIKTay yaepici. CoHKeCTeHJIpYy HOTHXKECI pEeTiHe
yMiTKepiep Ti3iMmi ecenrenineai. OcbiHaai Kykhere eHrizumn OSKITUITeH eJmeMaeri
TI3IMJIEp/Il TIBIFApyFa HEMece ajjblH aja OepuIreH HYCKay HETi3iHJIeri yMiTKepiiep
apachlHIaFbl MMalJajaHyIIbIHBl TI3IMIE EHrI3y Typalbl IIemIM KaObuUigayra
MYMKiHIIK 6epeni [1].

T'aycc xkocna moodeni. I'aycc Kocna oficl COUNIEYIIIHI TaHY ayMarblHJa KEHIHECH
KOJIJTAaHBUTIAThIH MOJICIIb TYpi. MyHaail Mmozaens ["ayccuan eniieHren cymmachinas (1)

TYPaIbL:
p(x[r) = 2?11 wipi(X) (1)

MYHJAFbl A — JUKTOp Mojenai, M — MoOJenb[iH KOMIOHEHTTIHIH CaHbl, Wi —
KOMITOHEHT CajMarbl (2), sSIFHU:

Z€W=1 Wi (2)

OpOip KOMIOHEHTTIH TETiC BIKTUMAIBUIBIK (DYHKIMACH Keleci (popMysiameH
oepineni (3):

pi(x) = 1/(2m) "% i exp(-1/2(x-wi) "% i (x- i), (3)
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MyHaFbl, D — 6enrinep KeHICTITIH/Er eIIeM, [l — MaTeMaTUKaIbIK KYTY BEKTOPHI,
— kxoBapumanus Marpuracel. OCbIHAAW MOAENBIl OPBIHAANTHIH JKyhene KeOiHece
JVaroHaIbbl KOBapUallds MAaTPHUIAChl KOJIAHBUTIAGL. JIMKTOp MoOIemiHiH OapIbIK
KOMITOHEHTI YIIIiH Oip KOBapualus MaTPHUIIAChIH KOJIJAHYbl MYMKIH HeMece OapJiibIK
MOJICNb YIIIH O1p MaTpUIIaHbl KOJITAHY MYMKIH.

Con cebenTeH, AUKTOP MOJCIIH KYypy YIIIH OpTamia BEKTOPJbI, KOBapPHAIIUS
MaTPHUIIACHIH JKOHE KOMITOHEHT CajIMaFbIH aHBIKTAIl ally KakeT. MyHail MiHIETTep/Ii
EM-anropurmi keMerimeH menryre 60aibl.

Kipicke X={xy,..., X} YHpeHyIlll Ke€3eKTeCKeH BeKTopiap Kipeai. Monenbaep
napaMmeTpiepi OacTanmkbl MOHIe€ HWHHUIMATW3ALMAIAHAABI J1a AITOPUTMHIH opOip
KaJlaMbIHJIa TTapaMeTpiIep/ii KaiiTa Oaraiay OpbIH aJlajibl.

bacrankel mapameTpiiepai aHbIKTAy YIIiH 91eTTe K-opTama anroputMi cexiimi
KJIacTepu3alns allrOPUTMAEP] KoJaaHbuiagsl. M Kiactepiiepre YHpeHylIi BeKTopiaap
KUBIHBIH ~ OellyAl  KypFaHJa, MOJENbIAEp MapaMmerpiepi  Kejecli  yiriae
MHULMATU3AIMIIaHybl MYMKIH. W OacTankbl MOHI KJIAcTepIepAiH OpTachiHA CoMKec
Keleql, KOBapualusi MaTpHIlachl BEKTOpJIApIbIH KJIacTepiHE TYCy HETI3iHJIe
€CenTeNiHe/ll, KOMIOHEHTTEp cajiMarbl YHPEHYIl BEKTOPJAPABIH >KaJIlbl CaHBI
apachbIHJAFbI COJI KJIACTEP BEKTOPBIHBIH YJIECIMEH aHbIKTaIaabl [2].

[Tapametpiiepai kaiita 6aranay keneci popMyiia TypiHae XKy3ere acabl:

® aroOCTEPUOPIIbI BIKTUMAIIBUIBIKTHI (4) ecenrey (Estimation-step)

p(ilxe, A) = Wi Pi(X) / Y=y WicPx (Xo); (4)

® MOJICJIBIIH JKaHa mapameTpiiepin ecentey (5) (Maximization-step)

wi =1/TYT_ p(ix A); (5)
1i= 2ieq P(IIXe ) X 1 Xfoq p(ilXg, A); (6)
Yi= 2Ty p(ilxe A) (% - )"/ 1=y p(ilXe 4) (7)

MyHpail Ke3eH napameTpJiepAiH YKCACThIFbIHA JIEHIH KalTallaHa bl.

Kaceipsin MapkoB Moaeai (Hidden Markov Model). ’Kaceipsin Mapkos
mozem (Hidden Markov Model (HMM)) — OGakpuiay Herizigie mnapameTpiepiaiH
YACBIPBIH JKIKTEIY1H IICIIy TalChIpMachl YIIIH KOJJaHyFa 00JaThIH CTaTUCTUKAIBIK
mozenb. XXMM ynepictiH OactanmyblHaH Karjaiifa OaiJIaHBICTBI OPBIH aJlaThIH
ocenrimi Oip BIKTUMAJIBUIBIKIICH JKY3€re acaThlH aKbIPFhl aBTOMATTAaH TYPAJIbl.
VYaKpITTBIH JTUCKPETTI COTIHEH KEHIH aybIChIM >KaHa JKarjaiifa Kellyl MYMKiH.
Ocspinan opOip JKaCBIPBIH KaFaaiaH OeNTUICHIeH BIKTUMAJIBUIBIKTaH OaKbUTAHYIIIBI
xkarmgaih coiikec keneni. COHBIMEH Karap, aBTOMATThIH aFbIMIAFbl JKaFJaiibl
NIBIHAAFBl aKBIPFBI CaHFA TOyeNal Oojaapl, al >KargaiAblH aybIiCy 3aHbl oI
YaKbITBIH/IA ©3T€PMEII.
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Mapxos mooeni oecen ne? l-cyper xepcerumin Typranmaii, S1, S2,..., SN
opTYpJi xkaraaiaarel N-HIH KaHAal 1a OipeyiHae YaKbITThIH €pKiH COT1 OpHaIacaThIH
KYHeH1 KapacThIpanbIK.

\
\*783 )

v
s

1-cypet. MapkoB Mojei

Huckperti >xarmaiima t = 1, 2, ... yakpITTa >Xyhe Oip >KaFmaiilaH eKiHIIi
JKaraalibIHa KeIe i, KOJAaHbICTaFbl XKaFaaiaa 1a Kajdy MYMKIH (aFbIMaFsl JKaFaanaa
t yakpIT coTiHIE qt Jen cumaTTaiMb3). byd perre aybicynap ajj €l cUIATTalIaThbIH
KeHO1p BIKTUMAJIIBIIBIKKA COMKEC Ky3ere acajbl (8), SFHU MYHIAFbl:

a;=P[0:=Sj| qe2=Si ], 1<i,j<N (8)

OchlI peTTe aj; KeJleci KaCUETTEH TYpaJbl:
aij>0 (9)
N_jaij=1 (10)

MyHpaii cToXacTHKAIIBIK MPOIIECC MApPKOBTIK IIporiecc Aen atanaasl. OChIHIai
mpoiiecTi OakplIay HOTHXKEC! >KaFJauabIH O1pi3aiuIirt OOJIBIN caHaabl, SFHU KYie
OakpLiay imriuge eteni [3].

MapkoB MoOieliHE MbICAll PETIHAE aya palbIHBIH YII >KaFjaiiblHa MbICAT
kenTipeitik. bip kyHmeri 6akplIaHATBIH aya paibl KeJieci karaaiaapaan typaasl [3]:

S1 - xaHOBIp (Kap)

S2 — OyaTTHI

S3 — ambIK

bip xyHzeri t aya paiibl )KOFapblIarbl YII KOPCETIITECH KaFalIbl CUMIaTTal bl
7en Keniccek. bipiHii KyHHIH aya paiibl (t=1) kyH ambIk (3-xaraail) 00JChIH, Keneci
7 XyH/I€ aya paiibl «KYH alllbIK-KYHAIIBIK-XKaHOBIPJIBI-)KaHOBIPIIBI-KYH alllbIK-OYJITThI-
KYH ambIK» O0Jy BIKTUMAABUIBIFBI KaHAal Ooyianbl? JeTeH Cypak KOs ajlambi3.
HewMmece GakputaypiH O1pi3IUIIriH aHBIKTAY MYMKIHIILIIT MbiHagai Typae O = {S3,
S3, S3, S1, S1, S3, S2, S3} epuekrence, t = 1, 2, ..., 8 yaKpITKa COWKEC »KOHE
oeputred mojenbre colikec O BIKTUMAIIBUIBIFBIH TaOYbIMBI3 Kepek. MyHmaid
BIKTUMAJIIBIIBIK MBIHAIal TYP/I€ ’Ka3bLTYhI )KOHE €CenTeNyl MyMKIH:

P(O|Mopnens) = P[S3, S3, S3, S1, S1, S3, S2, S3| Monens]| = P[S3] * P[S3|S3]
* P[S3|S3] * P[S1|S3] * P[S1|S1] * P[S3|S1] * P[S2|S3] * P[S3|S2] =113 * a33 * a33
* a31* all * al3 * a32 * a23 = 1 *(0.8)(0.8)(0.1)(0.4)(0.3)(0.1)(0.2) = 1.536*10™
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Mynpa 613 OacTarnkpl )Karaal1arbl BIKTUMAIABUIBIKTEI aHbIKTay yiIiH [1i = P[
ql = S1], 1<1 < N xas30aceiH KongaHaslK. Ocplnaima, A = ajj BIKTUMAJABUIBIK
MaTpulla TYpiHAErl Imporecc MoAemiH any MeH Ili JkargallbIHBIH OacTarKsbl
BIKTUMAJIJIBUIBIK MaTPUIIAChIH OapiblK Oakpulay VIINIH Ke3 KeJdreH Oipi3fiuiik
KaraaiblH ecenTeyre 0onaapl. MyHaal Moelb MapKOBTIK MOJICIIb e ataianbl [4].

Korapeima kenripuireH MapKkoB MOJEIIHIH THINI MOJEIb JKaFaalbl HaKThI
OakplIaHATBIH JKaFjalifa CoWKeC KeJeTIHre KOJJIaHbLIaIbl, ajaijga MyHIai
MOJICNIBIICP COMIeyepi TaHy >KYHeci CEKUIAl KBI3BIKTHI TalChIpMajiapibl STy
YIIiH HIEKTeY i OOIBIN CaHalaIbl.

2-cyperte  Kepceriminm  Typrangaii JKMM  keneci  mapameTpiiepMeH
aHBIKTAJIAbI:

® KACBIPBIH JKaFJalJbIH JKUBIHBL q={qo, ... , n}, MYHJIAFBI (o — OacTamKbI
KYH1, (eng — COHFBI JKaFJalbl;
e 0aKpLIAY/IbIH KUBIHEL: O = {01, ... ,0m};

® OKaFjmalabIH OacTamnkel SKikTenmyl: n={m;}, 1<i<n, SFHU 1 >XaFgalbIHIA
’KYMBICTBI 0acTay BIKTUMAJIBUIBIFBIH aHBIKTAN I

® KACBIPBIH JKaFJail apachIHJAFbl aybICYJapablH BIKTHMAJ MATPHUIACHI Apyn:
a(i.j) = a,=p(Gh ), 1<i, j<n;

e (aKplIay MaTPULACHIHBIH BIKTUMAIABIIBIFBI Anxn: B(1,)) = bij= P(0j | i), 1<
1<N, I<j<M

P(Q)

{ Ges { g | ! Qras

P(O|Q)

Ok-1 Ok Ok+1
2-cypert. XKacbipsin MapkoB Moerni

XKaceipsiH MapkoB Moiel1 apKbUIbl OPBIHAAIATHIH YII HET13I1 TarcbhlpManiap:
1- manceipma. bakplnayablH KE36KTECKEH BIKTUMAABUIBIFBIH €CENTEY.
bepinren O6akpuiayaarbl K€3€KTECYIIH bIKTUMAIBUIBIFBIH aHBIKTAY Tauan etenai: O=

{04, ... ,or}. O yIIiH KeJIecieH aaropuT™ KOJIIaHbLIaIbI:
(Xo(i)z Qoj » I<i<N (11)
0y(r) = T, ar(r — 1) a by, 1<j<N, 1<r<R, (12)
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0j(r) — r KagaMblHIA MOAENb | >KardailblHOa OOJATBIH BIKTUMANABUIBIK. OHOa
13/ICJIIHIN OTBHIPFaH BIKTUMAJIJBUIBIK KeJiecl (popMyria OOMBIHINIA aHBIKTATA bl

P (O] AB) =X, ar(R) (13)

2-mancelipma. bakpuiaHaThIH Ke3€KTECyJiep YIUiH KacbIPbIH JKaraaiiapaarsl
KE3EKTECKEH aKUKATKa HeFYPJIbIM JKaKbIHIAp bl Ta0y.

JKacwIppIH KaFaaiiIblH aKMKATKa JKaKbIH KyHenaiutirin tadymarel Q={qy, ... ,
Or} Oepinren skydeninik ymiH O = {0y, ... ,0r} OakputayasiH max P(O|Q) xeryin
tanan etedl. COHBIHIA, KYHMENUIIK Karaailbl TaHAadbIHBIN, 0j(R) YIIIH >XKOFaprsl
MOH/II KaObuTaaiabl. By anroputMm ButepOu nemn atanansr [5].

3-mancoipma. bepinreH >xydenunk OakpUlay J>KOHE >KACBIPBIH KarIaiIbIH
KUBIHBl apKbUIbI MOJEINJIIH TapameTpiiepiH yipeHy. bepiiren monenb apkpuUibl A
xoHe B marpumanapein ecentey tanan eriieai. OCbhIHIAW TarchlpMalapAbl LIEHTY
yuiH baym-Benm anroputmi KosigaHbuiafbel. KachIpblH Kardaisiap apKbUIb
COMJIeyIIiHI TaHy YIIIH YHPETUIETIH TaHJay 9iCi apKbUIbl YHPETUIETIH TaHAayJlaH
BEKTOPJIBIK COMJICY CUTHAJIAPbIH Oakbuiay Kepek. CaKTaJlbIHAThIH MOJENb PETIHIE A
xoHe B marpunace! atansiHanel. JKMM TyciHyre >KeHiI, TaHyJa KOFapbl MOHIE He€,
anaiina, DTW cekinai MOTIHTe Toye il COUKeCTEHAIpYAe KoOIpeK KOJIJaHbUIAIbI.
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MEKTEIITET'T UHO®OPMATHUKA KYPCBIHJIA AKITAPATTBIK -
KOMMYHUKANUSAJIBIK TEXHOJIOT'USJIAP KYPAJITAPBIH
HHAUJAJTAHY TOCIVIAEPI

Nzumosa I'.A., MameroBa P.U.
AnmMartsl K, Kazak MEMIIEKETTIK KbI3Jap MeaarorukajiblK YHUBEPCUTETI
izimovagulnaraakimjanovna@gmail.com, r.mametova@inbox.ru

byrin Onem naMybIHBIH KaHAa YCTaHBIMAApBl OuLTiM Oepy >KyileciHeH KyH
CalbIHFBI JKOHOMHUKAIIBIK, OJICYMETTIK JKOHE MOJACHHU e3TepicTepre MeHIiHIIe
OeifiMzmenyal Tajam eTedi. OJieM Ka3ipri KyHI «OUTIM KOFaMBIH» >KOHE «O1lIIM
PKOHOMUKACHIH» KYpy OarbIThiHAA. by waes Oykin OutiM Oepy kyieciHe pedopma
KYPTi3iM, OHbI MOICPHU3ALMSIAYIBI KAXKETTEHI1.

Kasipri ke3ge wuHTepHET, MOOWIIbI1I OaljlaHbIC, OCJICEHIl TaKTa, IHUQPIIbI
TEXHOJIOTHSIJIAp CHUSIKTHI JKaHA aKMapaTThlK TEHOJIOTHsUIap KEHIHEH MaijganaHy/a.
[Icuxonorrap B./laBeinoB, B.PyO1oB >kaHa akmapaTThIK TEXHOJIOTHS aJlaMHBIH Kac
EpeKIICNIrHIH ~ JaMy AacCHeKTICIH €CKepe OTBIPBIN, KOMIBIOTEPIIK  OKBITY
OarapiiaMachbiHBIH OPTYPIIl (OpMAaNIbIK Ma3MYHBIHIA aJaMHBIH JKac €peKIIeNiriHe
Collkec Kelmyl KepeKk eKeHIH aiTkaH. OKyIIbuIapbl TEXHOJIOTHSUIBIK MPOTPECTIH
OapIbIK KaHATBIKTAPI ©T€ KBI3BIKTHIPHIT OThIpaabl. COHIBIKTAH Ja TYJIFaHbl JAMBITY
MaKCaTbIHJa OKYIIbUIAPJBIH KbI3BIFYIIBUIBIFEI MEH TaHBIMJBIK OCJICEHAUIITH
naiiianany ©Te MaHbI3/bl POJI aTKapasl [1].

NudopmaTukanblH 1aMy OoJiallaFbl Typasbl MAJIMETTEp JKajlbl alfall peT
OCbl CTaHAAapTThl Oepumin oTblp. MHPOpMaTHKaHbl MEKTENTE OKBITY CanachlH
KETUINIPY MaKCaThIHJA >KYPri3UIN JKaTKaH >KYMBICTapJblH Olpi HH(OpMaTUKa
OKYJIBIKTaphl MEH OKY 9IICTEMENIK KYpalIapblH Jaspiay.

Mexkrente nHDOpMATHKAaHBI OKBITYABIH OUTIM Oepy MakcaThl dpOip OKYIIbIFa
uH(OpMaTUKa FHUIBIMA HETI3JEpiHIH anFamkel (yHIaMEHTAIbIbI OLTIMIH Oepy,
TYIKUTIKTI JKOHE camnayibl TYpJ€ MEHIrepyre Ka)KeTTi ICKepJIKTep MEH Jarabliap/ibl
KQJIBITITACTBIPY OOJIBIN TaOBIIATbI.

MexkrenTtiH wHGOpPMATHKAa KypChl OUIIM alyliblIapFa OChl KYpCTBl OKBITY
cajachlHia 1preii OUTIMIAEpAiIH >KEKTUIKTI JCHTEWJeri TOJBbIK KeJIeMiH Oepy/i,
OKYIIBUTAP/IBIH OJIay, TAHBIMJIBIK JKOHE IIBIFAPMAIIBUIBIK KaOUIETTEPIH JaMBITY/IbI,
aKMmapaTThlK KOFaM eMIpiHAerT HWH()OpPMATUKAHBIH peJii  Typadbl TYCIHITIH
KAJIBINTACTBIPy JKOHE  KaJMBbla3aMaTThIK KYHIBUIBIKTBI JTaMBITY/bl, TaOWFaTKa
FBIIBIMM KO3KapChIH, aJaMHBIH JTYHUCTAaHBIMIIBIK KO3KapachblHA aJFBIIIapT OOJBIIT
TaObLIa/Ibl.

byn OuniMaepliH YJIKEH Kallbl FhUIBIMIBIK MOHI 0Oap, OJIEMHIH FhUIBIMU
CYpETiH KaJbITACTHIPAIbl. DJIEKTPOHABIK €CENTey MaIlTWHAHBIH JKYMBIC MPUHITAIII
Tipl TAOMFATTHIH «KYPBUIFbUIAPBIHBIHY aAJITOPUTMIEPIMEH THIFbI3 OAMIaHBICTHI.

biniMaiH KonmaHOandsl KOMIIOHEHTI SJEKTPOHJABIK €CeNTey MalliHAHBIH
JaMbIyYHaH TIKEJIEH MpaKTUKAJIBIK MaigaHbl alynan kepinei. Ko3ip o emip canacwia
aHbIKTal Oactazapl. JKanmbel OUTIM ©MIpPIIIK KO3KapacThlH, KYMBIC MPUHIIAIIH TYCIHY
MYMKIHAEKTEP1 KOI. DJIEKTPOHJIBIK €CeNTey MallliHa IIeKTeyJepl KaJlbINTaCyHaH

175


mailto:izimovagulnaraakimjanovna@gmail.com
mailto:r.mametova@inbox.ru

KOHE DJIEKTPOHJIBIK €CENTEy MAaIlIWHAFa KOJIAHYIIBUIBIK MParMaTHUKAIBIK IIETIHEH
HIBIFYJIaH TYPAJIbI.

Ke3 kenren kypasl >kaOJbIK aJJbIMEH OHBI KOJJAHY TEXHOJIOTHSICHI UTEpy
CYparblH TybIHAAaTaAbl. Erep oy Kypaijasl KOJAaHy >KalmbliFa Oipjaed Oosca, oHna
OFaH YHpeTy Xajmbl OUTIM HeriziHe eHri3inyl kepek. KoMmbproTepsl akmapaTThl
eHJIey1H Oecacman Kypalbl JIeTl KOPCETCEK; OChl KOMIBIOTEP/Il aKMapaTThl OHJLY e
KOJIJIaHy JKaJrbira Oipaei 0oJjica, OHJIa OFaH YHPETY sKajrmbl O11iM HEri31He eHri3iyi
kepek. KoMmbroTpep akmaparTel eHACYIIH Oecacram Kypajbl el KOPCETCEK, OCHI
KOMITBIOTEP/II  aKMmapaTThl OHJACY/e KOJJAaHy TEXHOJOTHSACH OKBITY Mceleci
TYWUBIHTAUTHIHBIH MOWBIHAAYBIMBI3 Kepek. COHBIMEH KaTrap aKmaparThiH ©31HIH
Oepiity epekuienikTepine OailmaHbICThl OipHENIe TYpl MOTIHIIK, TPaUKTIK, CaHIBIK,
IBIOBICTBIK T.C.C. OOJIATBIHBIHAMTA OTBIPHIN OKYIIBLIAPABI KOMIIBIOTEPAC OCHI
aKrnaparTapablH O0apJbIK TYPiH OHIEYTre YHPEeTyre MiHAETTIMI3.

NudopmaTukanbl  OKBITYIbIH MAaKCaTTapblH KapacTelpMac OypblH — Kei
ajamjapra epci KepiHeTiH: HHpOpMaTUKa KypChIHIa KOMITBIOTEP 00Ty MIHAETTI Me?
Jleren cypak KosuibIK. bipak Oy cypak uHGOpMATHKa KypChIH JKaHAJIbIH €HT13TeH
Ke37Ierl MalllMHACHI3 aJTOPUTMIEP/Il KOHE €CeNTeyilll MalllMHAa HETI3/IEpIH OKBITY
KEe3eHIHEe POJIMEH canacTelpy Ja emec. Erep KoMmmbroTepai TeK Kenoip
ANTOpUTMIIEPl FaHa OpBIHAAyFa KOJIJIAaHCAK , JOJ COJlal posib aTkap exal. bipak
AJIEKTPOH/IBI €CENTEYIll MaIIMHaAa KYMBIC 1CT€Yy apHalybl OUTIKTI MaMaHIap FaHa
KOJIJTAaHATBIH KE3/[IH 6©31HAEe  JI€ JKOHE OHJa ecenTeyleH O0acka eIl KYMBIC
aTKapblIMaca J1a YJIKSH KaJIbKYJISITOP JIET eIIKIM €CEeITEMETCH.

Kazipri yakeiTTa uHbOpMaTHKa MOHI OKYIIbLIApAa OJIEMJIK aKMapaTThIK
OCiHEHI KaNbIMTACTBIPY MEH KOMIIBIOTEPIIK TEXHUKAHBI JKOHE aKMapaTThIK
KOMMYHUKATUBTIK TEXHOJIOTHSIHBI JAMBITYJIbIH TEOPUSIIBIK HET131 OOJBIN TaObLIAbI.
AKNapaTThIK KOMMYHHUKATHUBTIK KYPaAapbIHBIH JKOJCICTIN JaMyblHA OallTaHBICTHI
colikec KoJimaHOasbl OaraapaaMaibikK Kypaingap, oducTik Oaraapiaamanap xoHe T.0.

byn makcarrapra »xeTy YIIH KeJecl MIHACTTepi IWICNly apKbUIbl >Ky3ere
acapl:

OKYIIBIJIAPBIH OWJIay KaOlJIeTIH IaMBITY;
OKYIIbUTAP/IbI MPAKTUKAIBIK JKOHE Oarmapibl OarbITTapra Aaspiay.

ConbimMeHn Oipre, Oy Mocedepll epTe KacTtaH Oactam YHpeTy e
KapacThIPbUTY/IA.

bencenai TakTaHbIH MYMKIHAIKTEpl aKOapaTThlK - KOMMYHHUKAIUSIIBIK
TEeXHOJIOTHSUTAPABl KAKChl MEHTepreH OKBITYIIbIFa cabakK YpAICiHAEC TamTbipMac
Kypan jaeyre Oonanpl. VIHHOBAIMSUIBIK 1C-OpEeKET OWAarblAail HOTHXKEe Oepy YILUiH
OKBITYIIIBIHBIH aKblI-OM JTaMybIHBIH KOPCETKIIITEP] aca >korapbl 0oy kepek. CoHaa
FaHa TICJArOTHKAJBIK 1C- OpEKeTKe JeTeH IIbIFapMallbUIBIK  KAaTBIHACTBHIH
KaJIBITITACHII, JJaMyblHA KaKETTI MOTHUBAIMSJIBIK aJIFbl MIapT maiiga Oosanpl. Byrinri
KYHHIH OKBITY TEXHOJOTHUSJIAphl 3aMaH TajaObiHAa cail 0omy KaxeT. TexHomorus
VFBIMBIH KYHeEJIey/Ie KONTETeH TePMUHJIEP TULMIK KOJIAHBICTA TMai1ajJaHbIl KeIe/Ii:
WHHOBAIIMSJIBIK TEXHOJIOTHSI, >KaHAa TEXHOJIOTHS, O3BIK TEHOJIOTHS, MHTEPOCICEeHI
TexHosorus. llemarorukanblK TEXHOJOTHS, WHHOBATHWKAa, WHHOBAIMSIIBIK TMPOIECC,
IeOEPIIKIICH OKBITY.

176



3amMaHayl KOMIBIOTEPIIK Kypan-xkaOaplkTap OlmiM  Oepy  yaepiciHze
YUBIMIACTBIPY KOHE 3Ka0IbIKTAy KYpajaaphbl peTIH/E KApaCThIPbLIA IbI:
aKmapaTThIK-OICTEMENIIK MaTepualgap MEH KYKaTTapJbl Kypy ojici (3kocrmapiap,
KOHCIIEKTLIIEP, 9ICTEMEIIK d3ipaeMeniep koHe T. 0.);

KOPHEKUTIKTI KaMTaMachl3 €Ty Kypalibl peTiHae (mpe3eHTarusiiap, OeiHHepoIuKTep,
OeitHepMIBMACD XKoHE OacKa Ja TEeMOHCTPAIUSITBIK HBICAHTAD);

aKmaparThl 137ey Kypajbl peTiHae (MOTIHIIK, OeifHe, ayno);

aKmapaTrTel eHJey Kypaibl peTiHae (doTo xoHe OeiHeka3z0amapapl, MOTIHJIIK,
noptdoanosa KOJNJAHATHIH CTATUCTUKAIBIK akmapaT, OHACY cayajlHama Kypy
auarpamma’ap);

aKIapaTThl CaKTay KypaJibl peTiHae (aepexTep 0a3achl, 9icTeMENiK d3ipaeMenep MeH
KOJUTEKITUsIAp, (POTO JKOHE BHICOAPXUBTAP, DJICKTPOHIBIK KOHMasaphl);
KOMMYHHUKAIMS KYpaJibl peTiHae (CalT, 3IEKTPOHIBIK MoITa, Gopymaap, daTTap
XKOHE T. 0.).

TexHonmorus jaereHiMi3 Oenrun Oip MpolecCTepili Ky3ere achlpy dJicTepi
KaWbIHIAFbl OUTIMIEPAIH  KUBIHTBIFBI. TEXHOJOTHS JEereHIMi3 OKYy MpOIeCcCiH
KaHIAHABIPY  MaKcaTbhlHAA  YUBIMJACTBIPBLIFaH, oenrimi Oip  MakcaTka
KYMBUIABIPBUIFaH, aJIJIbIH ajla OMJIACTHIPbUIFAH bIKMAJ. SIFHN O6acka ce30eH alTKaH/a,
TEXHOJIOTHSI OKY TPOIIECIH OMJAFbIIail Ky3ere achIpyIblH Ma3MYHIBl TEXHHKACHI,
TXKIPUOE KY31H]I€ OPbIHAAIATHIH Oenrun O1p MeAaroruKaibIK KyHEeCiHIH )K00acChl.

VHHOBaNUSITIBIK  OKBITY — JKAHAMIBUIABIKIIEH OKBITY JOCTYpi, HOPMATHBTI
OKBITYMEH CAJIBICTBIPFaHIaFbl OLTIM/II UTEPTYIIH epekiie 6anama Typi. On OKbITYIIbI
MeH OaJlaHBIH JaMYbIH KaMTHJIBI; OJap bl JEMOKPATHUIBIK YCTaHBIM HETI31HIe OpTaK
IIBIFAPMAIIIBUIBIK YKOHE HOTHXKEJl KbI3MET MEH KapyJbIHAAbIpaJibl; OKY OUIIM Oepy
KYHeCIHE )KaHAJIBIK CHAIPE/IL.

M HHOBAIUSIIBIK TEXHOJIOTHS OOMBIHIIIA OKBITY OLTIMII MEHIEPTYTe eMec, JKOHE
QJIEYMETTIK TYJIFaHbI KAJIBINTACThIPYFa OaFbITTAFaH/IBIKTaH, CYOBEKTIHIH ©31HE TOH
KEKE TYJIFAIBIK EPEKIICTIKTEPiH, KaOUIETTepIH Hazapra ajblll JIaMbITy- OacThI
MiHgerrepaid Oipi. Kazip megaroruka ’kaHaJdbIKTapblH KOJJIAHBUIBIN >KYPreH IoH
EpeKIIeTKTEPIHE Kapai maiianana 0Ty OKbITYIBIH MaKCcaThIHA JKETYAIH OipaeH Oipi
KOK. O3 ToxIpHUOEMi3[ie KbI3bIFYIIBUIBIFBIH apPTTHIPY, BIHTHIKAOIJIETIH apTThIPATHIH
xKarmad Tyrbidy. OHbIH 0acThichl — OKY YpACIH JKaHala YHWBIMAACTBIPY
OKYIIBUIAPJBIH OKYJAFbl 1C — 9PEKETI apKbUIbl OKY JaFAbUIAPBIH KETUIIIPY, ©3
oeTiHIe O11iM anmyna Oipjece SpeKeT eTy.

Nudopmatuka noHaepi OOHBIHIIA KOMIIBIOTEPIIIK TEXHOJIOTMSHBI KOJAaHY
MYJIBTEMEAVMSUTBIK TIPE3CHTAIMSIApALl JKacay, OarmapiiaMaliblK KaMTaMachl3 €Ty
KYpaJIapblH MalagaHy apKbUIbl )Ky3eTe achlpaabl. MyJIbTUMEIUSIIBIK TTPE3CHTAIINS
MYFaJlIMIe 3epTTEITCH MaTepuajbl TEPEHIPEK KOHE CcaHalbl TYpJE MEHIepyre,
VaKbITTBI YHEMJIEYTe, aKMapaTieH OaillaHbICTRIpyFa MYMKIHIIK OepeTiH Typii
Kypajiapasl T€3 apaiacTelpyFa MyMKIHIK Oepe/.

Cabakka maWpIHIATy KE31HJIe MYFAIIMHIH aJIMacThIPBIIMAUTBIH KOMEKIIIICI
uHTerpanusiianran Microsoft Office >KUBIHTBIFBIHBIH MakeTiHe KochbUraH Windows
Herizingeri Power Point KoceimIiiacel 60mybl MyMKiH. by Oargapiiama ci3 31Hi3/iH
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WHTEPAKTHUBTI MYJIBTUMENNS OKY KYPAJbIH KE€3-KEITeH TAaKbIPBINITAFbI €H a3 YaKbITThI
©31H13re JaiibIHAayFa MYMKIHJIIK Oepei.

On Oacka J1a MHTEPAKTHBTI  Kypajjap/laH yYKcac  MakcarTapra
KapamabIMIbLIBIKIICH epeKIeNeHe /1], ce0e01 0J1 «barapiamManaychi3
OarnmapiiamManay»  HMJCOJIOTHSChIHA  COMKEC JKacallFaH JKOHE OHBIH  HEri3ri
MYMKIHJIKTEpl MYFaJIiMHIH KOMIBIOTEPJAEri ©31HJIK JKYMBICBIHBIH OIpHEIe
caraThIH/a MEHTEPYl MYMKIH.

AKDapatThlK TEXHOJIOTHSUIAPIBIH KEHO1p MyFaliMICPiHIH HETI3T1 TEXHUKAJBIK O11iM
O0epy Kypasibl peTiHae KaObUIaHYbIHBIH OacThl ce0e0l - KOMIBIOTEPIiH HEeTi3Ti
KOMITHIOTEPJTIK JTaFIbUIAPBIHBIH 00JIMaYbhl KOHE KOMIBIOTEPJICH KOPKY.

Mektente OapiblK MYFaTiMAECp MYJIbTHMEAMSUIBIK TPE3CHTAMSIHBI 1Ie0ep

naiasanabl IS CCHIMMEH aiiTa alaMbIH.
CabakTpiH OV Typi OiiM Oepy MaTepHalIapblH 3epIeICHICH MaTepruaaapbl €cTe
cakTayra >KoHE OJlap/ibl UTepyre MyMKIHJIIK OEpeTiH KapbIKThIK CYpeTTep/IiH OelHect
PETiHJIe YChIHY MYMKIHJIIT1H Oepe/il )KOHE OKY YaKbIThIH KbICKApTaIbl.

MyHnaii cabakTap MaraH KeJieci Mocenesep/l Menryre KOMeKTeCce i:

MIOHHIH HET13T1 OLIIMIepIH MEHTepY;

©31H-031 OaKbUIAY JaFAbUIAPBIH XKYHEIey;

JKanmer sxoHe nHDOpMaTHKaFa OKBITYbI BIHTAIAHIBIPY;

OKYIIIbUIApFa OKYy MaTepuasaapbl OONBIHIIA ©31H/IIK )KYMBICTA OKY

OICTEMEITIK KOMEK KOPCETY;

TaKbIPBINKA JCTEH KbI3BIFYIIBUIBIKTHI 1aMbITY. [2]

Okyiibutap mpe3eHTalusIap >KOO0aHbIH IICHOEpIHAe Je, HaKThl TarchlpMasap
OOWbIHIIA J1a, EPIK-KIT€PMEH JI€ KACAMIBI.

Oxymsiap OV YpaiCKe YIKEH KbI3BIFYIIBUIBIK TaHBITambl. Omap 3kpaHma
©37IEpIH KOHE JOCTAPbIH KOpyre KyaHbIIITHl XoHEe OakbITThl. Ochbl cabakTapnaa
OKYIIIBLIAP TOYEJICi3 )KYMBICTBIH MPAKTUKAIBIK JaFAbIIaPhIH KaJIbITTaCTHIPAIBI.

Onap pepOec akmapaTThl 13/1€HII1, OHBI TaJIJAWIbBI, TYCIHEAl >KOHE MpaKTHUKaaa
KOJIaHBLIAIbI.

Ocwinmaii cabakrapaa ©31HI3AIH kKoHE 0acka agamaapblH aBTOPJBIK KYKBIKTApPbIH
KOpFay Typajibl aiiTy Kepek. ByriHri kyHi Oys Kasipri 3aMaHfbl CTYACHTTIH €H
KBI3BIKTHI 1C-OpPEKETTEPiHIH Oipi.

OflibiH - OanaHbIH OJIEMMEH ©3apa JOpPEKETTECYiHIH epekie Typi. MyHpaaii
cabakTap CTYIEHTTEP/IIH KOMIIBIOTEPJIIK CayaTThUIBIKTBI MEHIepyiHE OH Ke3Kapac
KaJIBIITaCTBIPAIBI.

Onap e3aepiHe JKYKTEIreH MIHAETTepal - OuliM Oepy, OKBITY CHSKTBI
memyre Tuic. OWBIH  KUSUIABI  JaMBITaJbl, OKY 1C-OpEKETIHIH ce0enTepiH
BIHTAJAHBIPAIbI, OPTYPJIl KaFdaimapjaa 1miemnnim kKaOwuigayra yupereni. Ceb6eoi,
MEKTeIl KachlHa JIeWIHT1 OajajapAblH KOMIBIOTEPMEH OalJIaHBICHI JKAaCTaFbl JKOHE
OuriM Oepy OarmapiyiapbiHa OailJIaHBICTBI KOMITBIOTEPIIIK OWBIHIAApAaH OacTaliajibl.
CoHapIKTaH MEH Typil OuTiM Oepy JKOHE MaMblll Kejle KaTKaH KOMIIBIOTEPIIK
OWBIHIAPIBI KApaCThIPAMBIH JKOHE OKYIIbLJIAp MEKTEeNKe JCHiHri Oanamap MeEH
MYFaJIIMJIEp PETIHJIEe OMHAYFa JId33aT ajajbl.
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JKeke >kyMBbIC TYpiepi OKYIIBIHBIH OUTIMIH TYCIHY MEH KaObUIIAYIbIH TYPJIi
Ke3eHEPIHJIe TeKCEPYTe, KEMIITIKTEPl KOFa, KYIITI CTYJEHTTEP/I1H KaOlleTTepiH
JTaMBITyFa MYMKIHJIIK Oepe/i.

COT kemeriMeH cabaKTbIH dpTYpJil (hopMasapbiH KOJIJIaHY KOMMYHUKATUBTI
KY3BIPETTUIIKTI JaMBITYyFa MYMKIHJIK Oepesl: TomTapja >KYMBIC 1CT€Yy MYMKIHJII,
KaXKeTTl aKnapaTThl TabyFa, ©HJIeyre, cakrayra, Oepyre; oiyiayblH 3aMaHayu CTUJIIH
KaJIBIITACTBIPAbI - XKEeI; KOMIBIOTEP/IIH aaMHBIH KOJIbIHJA KYIITI KOHE JKbLIJIaM
OpEKET €TETIH KypaJlbl €KEHIH TYCIHYy; OJIEMHIH JKYHelK-aKnapaTrThlK OeWHECIH
KAJIBINTACTRIPy, QJITOPUTMIIK OWJay; AaKMapaTThIK TEXHOJOTHSUIApABl  OMIpAe
nangananyfra, KOMIBIOTEPIIIK FRIIBIMFA KbI3BIFYIIBIIBIKTHI TAMBITYFa €MEC, COHBIMCH
KaTap »KaJIbl OUTIM allyFa MyMKIHIIK Oepe/l.

Cabak OapacblHIa akKMmapaTThlK - KOMMYHUKALMSUIBIK TEXHOJOTHSJIAP, ChIHU
TYPFBIIAH Oiylay OarjmapiiaMachl MakcaT, MiHAeTTepai icke acwipansl. ChIH
TYPFBICBIHAH OWJIay OKYIIBIHBIH ©31HE CEHIMJUIITIH; OpTYpJili OpTaja ©31H epKiH
YCTayblH; TONTAaFbl ©3apa KOMEKTI; TULMIK KY3IpeTTUIIriH; MOTIHIET Mocenelepai
0allIaHBICTBIPHIIN, CATBICTBIPYBIH, TIPEK co3/epAl Taba OuTyiH; ICKepIiK AaFablUIapbIH;
03 OeTIMEH 13IcHECIH JaMbITaIbl.

Opbip cabakTa OKBITY MyJIbTUMEINA TEXHOJOTUSJIAPBIH IMaijlajJaHy apKbLIbI
CTYJIEHTTEp Oipiiece >KYMBICTaHyJla 63 OWbIMEH KaTap ©3TeHIH Jie OWbIMEH caHaca
OTBIPHII, Oip —Oipi TaHIAI, CEHIM apThIl, KOJJAay KepceTydl yhpeHedl. ¥ KbIMMEH
Oipyiece eHOEKTEHII, ©3/IePIHIH OChI KYMBICKA ©3 YJIECIH KOCKAH/IbIFbIH CE31HTeHAEPI
OJIapJIbIH KaH 1ai 1a 00JIMACKIH JKETICTIKKE YKETKEHITIH aHFapTaIbl.

Mexkrenteri mHDOpMAaTHKAa KYpPChIHIA  aKMApPaTTHIK - KOMMYHHKAIHSIIBIK
TEXHOJOTHsUIap TaiianaHy apKbUIbl OKYIIBUIAPIBIH MOTHBAIHMSCHIH aWTapIIbIKTAM
KywmenTyre Oosajapl, cabakka JereH O€eJICeHAUNrH apTThlpy, IIOHIe JEereH
KbI3BIFYIIBUIBIFBIH, OUIIM  camachlH  apTThipyFa Oojaabl.  AKHAaparThlK -
KOMMYHUKALUSIIBIK TE€XHOJIOTUsIIAp OKYIIbLIAPAbIH KY3BIPETTUIITIH,
KOMMYHUKATHBTIK KaOUIETTEPiH, JIOTHKAJIBIK OWJiay KAOWJIETIH apTThIPAIbl.

Kazipri 3amanfbl aKknapaTThIK-KOMMYHUKAIUSIIBIK TEXHOJIOTUSIIAPIbI MYKHUST
MIeH, OJIIIICH/II KOJJIaHybl THIC. Tek Ochl karnaiga raHa HHGOPMATHKA KYpPCHIHBIH
THIMIUIITT ~ MYFajJiMre J>KOHE OKYyIIbUIapFa O KETKIUTIKTI  JKOFaphl  JIGHTreie
KaHaFaTTaHBIPY/Ibl OKeTe/Il.
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O BO3MOKHOCTSIX UCITIOJIb30OBAHUSI SMART-YCTPOHCTB
B ObPA3OBAHNH

Nnbsicos JI.C., Unpsimesa ..
Kokiierayckuii rocyiapcTBeHHbIN yHUBEpcuTeT uM. I1I.YanuxaHosa,
r.Kokmeray

s COBpEMEHHOr0 IIOKOJSHHS MOJIOABIX JIIOJACH MOOWIBHBIN TeiaedoH,
KOMIBIOTEp U VHTEpHET SBISIIOTCS HEOThEMJIEMBIMHU AJIEMEHTAMH MX >KMU3HEHHOTO
MIPOCTPAHCTBA.

«IloABMIIOCH HEOIPEAEICHHOE MOHATHE CMapT-00IIeCTBa, KOTOPOE MPULLIO Ha
CMEHY HE MEHEe HEOINPEACICHHBIM TIOHATHIM HWH(POPMAIMOHHOTO OOIIecTBa U
oO11ecTBa, NOCTPOEHHOr0 Ha 3HaHUsAX. [[0ABMIMCH HE TOJNBKO «yMHBIE» YCTPOICTBA
U TEXHOJOTHH, HO U TOHSATHE «YMHOE PETyJIHPOBAHUE)» IOPUINYECKH 3HAUMMBIX
KU3ZHENIEATEIbHOCTHBIX cuTyalnuid. Bo3Hukia npobiieMa HE TOJBKO OCO3HAHUS, UTO
ATO TaKoe, HO U MpPaKTHYECKas HEOOXOAMMOCTh YMHOTO B3aUMOJICHCTBUS HE TOJIBKO
co cMapThoHAMU, HO U MEXK]y CyObEKTaMu B CMapT-Cpelie, T.K. )KU3HEEATEIbHOCTD
00l1ecTBa HAYMHAET BCE OOJIBIIE MPOUCXOUTH B Takou cpene» [1].

B otux ycrnoBusx B oOnactu o0Opa3oBaHMs, KOHEYHO K€, BO3HHKIA
HE0OXO0AMMOCTh TpaHchopMalMu caMoi 00pa30BaTENbHOM Cpejbl, YTO O3HAYaeT
KaueCTBEHHOE U3MEHEHUE COJIEP KaHMs 00pa30BaHuUs, €r0 METO/10B, UHCTPYMEHTOB.

Smart TexHosoruu [2], HCMONB3yeMble MPH peaau3aluk 00pa30BaTEIHLHOM
NEATEIbHOCTU JIOJKHBI 3aKJII0UaThCsl B MHCTPYMEHTAJIBHBIX TEXHOJIOTUSX BEICHUS
y4eOHOro mpoiiecca (smart-g0cka U T.II.), B MHHOBAIIMOHHBIX yYEOHBIX IUIaHAX U
nucuuIUinHaxX. Bcee Oombliyl0 MOMyJIsipHOCTh B Y4€OHOM Tpoliecce HaOUparoT
MHTEpaKTUBHbIE (HOPMBI 00YUEHUS], IPOrPaMMbl OHJIAWH-00YUYEHUSI.

Ho mnommmo »rToro mnga co3naHus eme Oojiee «yMHOTO» OKPYXKEHHUS B
o0pa3oBaTenbHON Cpelie MOXHO HCIOJIB30BaTh U JOIMOJIHUTENbHBIE yCTpoicTBa. B
JTAHHOM CTaThe MONJET peyb O TAKOM YCTPOWCTBE, & UMEHHO, 00 «YMHOM)» 3€pKaje,
Smart Mirror, co3aanne KOTOpOTro U SABJISIETCSA TEMOM MarkCTEPCKOM JUCCEPTALIHH.

JlaHHOE YCTPOMCTBO TOSBUJIOCH COBCEM HEIAaBHO W OOJIBbIIEH dYacThio Smart
Mirror B Mupe CTaao HCIOJIb30BaThCs, €CIAM MPOCMOTPETh BHICOMATEpUANbl Ha
Youtube, B marasuHax, roctuHuiax. Haia uaes — monpo06oBaTh €ro MCIOJIb30BaTh B
00pa3oBaTENbHOM YUPEXKICHUU.

Hampumep, ¢ nomonisto mHCTpyMeHTOB Face Recognition (pacno3naBanHue
JMIA) U TOJOCOBBIX KOMaHj OyAeT peagu30BaHa BO3MOXKHOCTb IMPOCMOTPETH CBOE
pacrucanue JJisi IpernoiaBaTesst U OIEHKH M0 KaXI0My MPeaMeTy i YYeHHKa WIH
cTyneHTa. JIumo B kamepe OyAeT CpaBHUBAThCA ¢ MMeErOUMHUCS doTorpadusmMu B
0a3ze JaHHBIX, U B CIIy4ae €CJIM COOTBETCTBYIOIIEE H300pa)KEHWE HAWJIEHO, TO
nosiBIIsieTCs MHPOpMAIUs Ha 3epKajie. Y MHOE 3€PKajio MOXKET MOKa3bIBaTh HE TOJIBKO
Barie nuiio, HO 1 moroy, Bpemsi, potorpadun u 1pyryro HHGHOpMAITHIO.

CymecTBeHHBbI  HepocTaTok uHCTpymMeHTa Face Recognition Oyner
MIPOSIBIISITHCS TIPH YCIIOBUH, €CIIA B 0a3€ IAaHHBIX UMEETCS] 3HAYUTEIIbHOE KOJTUIECTBO
dotorpaduii s cpaBHEHHs YeEIOBEKa B 3epKaye. Pemmth maHHyro mnpoOiemy
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MMOMOXET UCHob30BaHue mporeccopa tuna GPU (anri. —graphics processing unit)
Bmecto CPU (anri. — central processing unit). CPU otaudaercst ot GPU B niepByio
ouepenb crocobamu jgoctyna kK namiatd. B GPU oH cBSi3aHHBIM M JIETKO
NpeicKa3yeMblii — eciau U3 MaMsITH YUTaeTcd MHUKCEIb TeKCTypbl [3], TO uepes
HEKOTOpOE BpEMsl HACTaHET OYepellb M COCEeMHUX MHKceab. C 3aMUChi0 MOXOXKas
CUTyallMsi — THUKCEJb 3almuchiBaeTcsi Bo (PpperiMmOydep, U yepe3 HEeCKOJIbKO TaKTOB
OyIeT 3amuchiBaThCs PACHOJIOKEHHBIA pAIOM ¢ HUM. Takxke rpaduueckomy
MPOIIECCOPY, B OTIUYKE OT YHHUBEPCAIBHBIX MPOILIECCOPOB, MPOCTO HE HYKHA KAII-
naMsaTh OOJBIIIOrO pa3Mepa, a JId TeKCTyp TpeOyrorcst mumb 128-256 KuimoOauT.
Kpome Toro, Ha BuaeokapTax mpuMeHseTcs: 6oee ObICTpasi MaMsITh, U B PE3yJIbTATE
GPU nocrynHa B pa3sl 0OJbIas MPOMYCKHAsT CIIOCOOHOCTh, YTO TaKXKE BAXKHO IS
napajuieIbHbIX PacyeToB [4], onepupyrOMMX ¢ OTPOMHBIMHU IOTOKaMH JTAHHBIX.

Ecte MHOXECTBO paznuuumii W B TOAAEpkke MHoromotounoctu: CPU
HCHOJIHAET 1-2 TMOoTOKa BBIUMCICHUN Ha OJHO mporeccopHoe sapo, a GPU moxer
MO/1JIEPKMBATh HECKOJIBKO THICSY MOTOKOB Ha KaX bl MYJIBTUIIPOIECCOP, KOTOPHIX B
YHUIe HECKOJIbKO MTYK. M eciii nepexiiroueHre ¢ 0JJHOro motoka Ha apyrou st CPU
CTOUT COTHU TakTOB, TO GPU nepekitouaeT HeCKOJIbKO MOTOKOB 32 OJIUH TaKT [5].

JI1st co3aHusi TaKOro yCTPONCTBA HEOOXOIUMBI CIEAYIONINE KOMIUICKTYIOIIHNE
AJIEMEHTBI: PaMKa, MOJYNPO3pAYHOE CTEKIIO (TUIEKC-CTEKIIO0), HEOOIBIIOW MOHUTOP U
nporieccop Ha maTdopme Raspberry Pi, uepe3 koTopblit OyaeT MPOUCXOAUTh BBIBOJ
nHpopmariuu Ha dKpad. [IporpamMHbI KOJ peanusyercs mocpenactBoMm Python,
COBPEMEHHOTO O0BEKTHO-OPUEHTUPOBAHHOTO SI3bIKA TTPOTPAMMHUPOBAHMS.

Bo3nukaer eme oaHa mpobOiema, KOTopas 3akKI04aeTcss B HMCIOJIb30BAHUU
Ka3axCKOTO sSI3bIKa, W JJIA €€ PEIICHHWS MPUXOIUTCS TOIAKIIOYaTh OWOIMOTEKH,
KOTOpBIE TMOACPKUBAIOT Kazaxckuil andaBut. Ho HemaBHMII mepexoa Ka3axCKoro
SI3bIKA C KHPUJUTHIIHI HA JIATHHHUITY TIOJHOCTBIO YCTpaHSET 3Ty mpobiemy. M Teneps
Ka3axCKui  andaBUT aBTOMATHUYECKH TIOJHOCTHIO HMHTETPUPOBAH BO  BCE
HEO0OXOIUMBIC MOYJIH MPOTPAMMHOTO 00SCIICUSHHUS.

He mpuxonutcs coMHeBaThCsl B TOM, 4TO Haie BpeMs — 310 BpeMs SMART.

Camo 110 cebe 3TO MOHATHE CErOJIHS MOpa3yMeBaeT HaIlly TOTOBHOCTh HEIIPEPHIBHO
MEHSATBHCS U aJalTHPOBATHCS, OTBEYas Ha TPEOOBaHMs, KOTOPHIC CTaBAT KOHKPETHHIC
ead W 3a7a4d B COBpeMEeHHOM oOpa3zoBaHuu. OT TOro, HacCKOJIbKO BOBpEMS M
OBICTPO MBI 3TO JejaeM, 3aBUCUT, cMoryT Ju SMART-TexHONOTHU CTaTh
MHCTPYMEHTOM JIOCTUKEHUSI HAIIETO Oy ayIIero.
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OPTA BIJIIM BEPY/JIEI'T OKY IC-OPEKETTEPIHIH POJII

Hpucbaera M.OD.

Anmarsl K., Kazak MeMJeKeTTiK KbI31ap MeJarorukaiblK yHUBEPCUTETI
malika.net@mail.ru

OKy ic-opeKeTiHIH JXy3ere acyblHa KOMEKTECEeTIH Kypalfapbl YII TYPFbIIaH
KapacThlpFaH »keH. bipiHmiigen, Oyl OKy 1C-OpeKeTiHIH TaHBIMABIK JKOHE
3epTTEYIIUTIK KBI3METTEPiHIH HEri31H1¢e JKaTKaH WHTEJJIEKTYaJJIbIK
(CJL.PyOuHIITEH TEepMUHACPIHIE - OJlay ONepalMsIapbl) OpPEKEeTTep: Taljay,
CUHTE3, KaJMblIay, KIKTey koHe T.0. ExiHmiiaeH, Oyi Oenriiik, TUIAIK, BepOaIbIK
Kypajijaap, OocbUIapbiH (opmackiHaa OuriM urepiiefi, pedieKkcHsuiaHalbl >KOHE
JapaliblK TOXKipuOe eHipuieni. YIIHIIAEH, Oy Herisri OulmMuaep, ojlapra >KaHa
OuTIMAEp KOCBUIYbl apKbUIbl OKYIIBIHBIH Japaliblk Toxipubeci, Te3aypychl
KYPBUIBIMIaHA IbI.

Ocwl ym kypangapaeiy Oipiryi xaiiasl C.JL.PyOuHIITEHHHIH Kalmbl OKY
TEOPUSACHIH/IA HEFYPIIBIM TOJBIFBIPAK alThuFaH. bysr Teopust OoifbiHIIIa TPOOIEMaHBI
HIENly HEMECE IIELIyTe ThIPICY dJeTTe OYphIHHAH Oap OuUTIMIAEpAEH KaHAall aa Oip
JKarainap/pl, MIENry 9/IICTepl HEMece Kypaslapbl PETIHAE allyAbl YiiFapaibl.

OcpIFaH coliKec, MEKTENTEr1 OKY YPAICIHAE, dcipece Killli MEKTEI XKaChIH/1a OKY
1C-OpeKeTKe apanacy O1p Me3riiie OHbIH KYpajlaapbIMEH 1€ )KYMBIC 1CTey 11 YHFapa bl
[1:78].

OKy 1C-OpeKeTiHIH TocuUiaepl KalTa  IKaHFBIPTYIIBI,  MPOOJIEMAIBIK-
IIBIFAPMAIIIBUIBIK, 3€PTTCYIIUTIK-TAHBIMIBIK OPEKETTEPAl KOCATBhIH KOIKBIP-JIbI
6omypl MyMmKiH. OKy 1C-OpeKETIHIH Toculaepl - Oyl Kajlaik OKy Kepek, KaHmau
TOCUIZIEpMEH OUTIM ajly KEepeK JETreH CypakTapra »ayam. TocUIepIliH HEFYPIIbIM
TOJIBIK JKOHE KEH TYPJIErl CHUIATTaybl aKbLI-O OPEKETTEPIHIH CcaThUIal KaJbIITACYBI
TeopusichiHa OepuireH. MyHaa OarnapiiaHy MPUHIIUII, CHIPTKBI, 3aTTHIK OPEKETTEH
1K1, aKbUI-OM OpEKETIHE KOIly J>KOHE OCHl KOIyAiH OKYIIBIHBIH ©31 Kaylai
’KacaraHblHAa KaTBhICThI CaThUIBUIBIFBI OKY 1C-OPEKETIHIH TOCUIAEPIH TOJBIKTAN allbIl
KepCeTe/Il.

OKy - OKy I1C-OpeKeTi Jell aTajlaTblH aJlaMHBbIH «EpEeKIIe» 1C-OpPEKETIHIH
xKeTekil TypiHiH Oipi. OKyablH "epekiie" O0iybl, OHbIH HOTHXKECIH/E, OUbII JKOHE
eHOEK opeKeTTepiHAerijield, CyObeKTIHIH OpeKeT €TETIH 3aTTaphlHbIH ©3repyl eMec,
KEpICIHILIe, OpEKEeT Kacaylbl CyObeKT — aJaMHBbIH ©31HIH  e3repyiHe
OallIaHBICTRUIBIFBIHAQ. Erep 0Ky opekeTi Iypbic VHBIMAACTHIPBLICA, OHJA
MeJarOTUKAJIBIK TICUXOJIOTHS TYPFBICBIHAH KE3-KEJITEH 1C-dPEKET CUSKTHI, OHBIH ©31HE
TOH TICUXOJIOTHSUIBIK KYPBUIBIMBI, HUIETTEPl MEH MaKCaThl, Kypai-caiMaHIaphl KoHE
oJIap/aH TYBIHIAUTHIH COHFbI HOTHKEC1 OOJTYBI KaXKET.
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JI.C. Beirorckuii, A.H. JleontseB, C.JI. PyOunmreitHHIH eHOCKTEpiHAE OKY-
OlTiM, ICKepiiK, NaFablHBI HEMIEHY TypiHae (an gamy - KaOijaeTTepai, kaHa
KacueTTepl UEMCHY) KapacThIpbLIa IbI.

[1.51. TanenepuHHIH aHBIKTAybIHIIA, OKY CYOBEKTI OpPEKETIHIH Heri3iHae
ourimai yreiay. JI.B. Onbkonnn men B.B. JlaBeimoBTapiia, oKy - OKY 1C-OpEKeTIHIH
apHayisl Typi, an A.H. JleoHTbeB Teopusichl OOMbIHIIA, OKY (OMBIH KOHE €HOEKIIEH
Oipre) - AKETEKII1 OpEKETIHIH  THIII. OKky  NOJUMOTHUBTI HKOHE
MOJIMMAFbIHATAHIBIPBUIFAH 1C-OPEKET JIeN KapacThIPbLIaIbI.

Kazakcranapik ncuxonor C.M. J[kakymnmoB OKYy OpEKETIHJE OKYIIbLIapbIH
TaHBIMJIBIK 1C-OpeKeTTepiH OenceHnipyae OIpJecKeH AHANOTThIH TaHBIMIBIK 1C-
OpEKEeTiH KAJIBINTACTHIPY YFBIMBIH eHTi131 [2: 56].

I'.B. T'abaiinsiH KepCeTyiHIe, OKY 1C-OpEKeTi €Kl KypaMac XyHeaeH Hemece
iC-opeKeTTeH KYpbUIaThIH JpeKeT. bipiHmiici - Kyierie HeMece 1C-opeKeT TYpIHIET1
OHBIH HET13r1 (PYHKIIMOHAIIBI KOMIOHEHT OKY. OKY 1C-OpeKeTIHIH JalbIHIayIIbUIBIK
(GyHKIMOHAJIBI KOMIIOHEHTTEP1 OKY 1C-OpeKEeTiHIH 0acKa >KyHelieciHe TonTaaaibl.

OKy ic-opeKeTi - KOJ KETKEH TIKIPUOEH1 YFBIHY apKbUIbI 1CKE aChIPhUIATHIH
"Taza” TaHbIM Tpolieci. OKBITY i1C-OpeKeTI — OKY 1C-OpEKETIHIH >KEeMICTI OTUIYlH
KaMTaMachl3 €Tyre OarbITTaJIFaH.

N.W. WnbscoBTHIH aHBIKTAYBIHINIA, OKY OpEKETI - CYOBEKTIHIH ©31H-031
e3repTyl, ©31H-031 JaMBITYbl, HAKThl OUIIMJIEp, ICKEPJIIKTEp, HaFAblaap >KOK
CyOBEKTI/IEH, CONApbl UEMJIEHIEH CYOBEKTIre alfHATYHI.

«OKy» yFbIMBIMEH Katap KeHecTik rncuxosorrapaa (JI.C. Beirorckuii , A.H.
Jleontwes, [.b. Onbkonun, B.B. JlaBeinos, A.K. MapkoBa oHe LIET eIAIKTepe Ae
(X.M.JIniimerc, WM. Jlunrapr keOiHece "OKy opekeTi" JereH yF¥bIM Ja Kul
KOJJaHbUIBIT 3Kyp. OHBIH Ma3MyHBIHA TIPOLIECC KOHE HOTIKECIMEH Karap,
KYPBUIBIMIBIK YHBIMAACTBIPBUTYBI, €H HET13rICl - OKYJbIH CYObEKTUBTUIIT KIpEI.

Kazipri ke3ie oKy ic-opekeTi — OKYAbIH apHayibl opMachl peTiHAe, apHAMbI
YUBIMIACTHIPBIIATHIH (031H-031 YUBIMIIACTHIPY), OacKapblIaThiH (6©31H-031 Oackapy),
OakputaHaThiH  (©31H-031 OakpuUiay) OO0BEKT TypiHAe KepiHedi. JKorapbiia
auTbUTFaHmap "OKY" YFBIMBIHBIH Ma3MYHBI ThIM KEH, KON aKThl »XOHE TypJi
FBUIBIMJIAP TYPFBICBIHAH KapacThIPbUIAThIHBIH KopceTei [3: 13].

OKy 9peKkeTiHiH KYPbLIbIMbI MBIHAJIAPAAH TYPAAbI:

- OKy MIHJIETTEp1 HEMECE TarchipMaiap

- OKy opekertepi (OalaHbIH KOJIJIAHATHIH HAKTHUIbI MPAKTHUKAIBIK JKOHE ON-TOCLI
amaJsapsbl)

- OakpLIay (OKYLIBUIAP/IBIH ©31H-631 KaJarajial TeKCepIn OTPhIybl)

- Oaranay (MyFaJiMJIepiH ®KoHE OKYIIBIHBIH ©31HE 631 OepeTiH Oarachl)

bactayplil MeKTeNn OKYIIBICHIHBIH 1C-OpEKETl AaMHUTBhIHAAW ue OO0JIybl YIIH
TOMEH/JICT1JICH HET13r1 JKaFIaiyiap bl €CKePY KaKeT.

1. Ic-opekeTTiH MakacaThbl. 6anagap/bl KbI3BIKTHIPAPIIBIKTAN HAKTHI MiHJIET KOO
KEpekK.

e Omnap HeHi OakpUIay bl Kepek?
e He ymria? MyHnna HeHi 611y KaxeT?
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2. OKyUIbIHBIH 1C-OpeKeTiHJe ceOenTep SFHM ajfa KOWFaH MakKcaTKa KeTy
KOJIBIH/IAFbl OpPEKETKe Oap KYII-XKITepiH callyFa UTEPMEJICUTIH BIHTA 30p aTKapajbl.
A K. lycaBunikuii men meH B.B. PenkunH1H 3epTTeynepi KopceTKeHIHaeH, OapbIHIa
THIM1 YUBIMAACTBIPBUIFAH OKY 1CIHJIE TOMEHT1 CHBIN OKYIIbLIaphl OaFrara KbI3bIFyAaH
HIbIHAKWBI TAHBIMJIBIK MYJIJIEHI OLTyTe T€3 aybICaIbl.

3. Ic-opekeTTiH Ma3MyHbI — Oyjiap OKyIIbLJIapFa OpbIHAAyFa THICTI OLTIMIED
(enecteTynep, TYCIHIKTEp), ojlapra Oenrijai OosiFaH OUTIMJIEp FaHa eMecC COHah-ak
OKYIIBLJIAP KEJICHIEKTE 1C-OpeKeT YCTIHIE SFHM MyFajliM OepreH TarchlpMasap/ibl
nienry 0apbIChIHIa MEHT€pPIeH THICTI OLTiMaep.

4. OkympIIap Ky3ere achbIpaThiH iC-OpEKETKE KIPEeTiH KUMJT aca MaHbI3AbI. by
— Oanma eHOEKNeH HeMece OWBIHMEH, MY3bIKAMEH HeMece MaTeMaTHKaMeH
ailfHANIBICKaH/Aa KOJIaHyFa THIC AaFAbl me0epiik Tociia. OKyUIbIgaH 9p TYPIl aKbLI-0i
OpeKeTTepiH Tajanm eTeTIH TalcbipManap, YJIKSHIAEpIiH Kehae alTybIMeH
OpBIHJAJIATBIH ~ Olepanusiap/ibl OpbIHJIAaFaHFa KaparaHjga 30p JaMbITYIIBUIBIK
OepeTiHiHE KO3 )KEeTKI3Y KHbIH eMec.

5. OKyIIbIHBIH 1C-OpEeKeTl NaMyIIbUIBIK CUIaTKa ue 0oJiybl YIIiH Oajanapra
OCKEJICH Tajap KOsl OTBIPHII, OHbI YHEMI KYPJEICHAIPIN OThIPY KEPEK: 1C-OpEKETTiH
Ma3MyHbl, OHBIH MaKCaThl MEH MIHJETTepl OIpTiHIeN KYpAeIeHIIpiIen],
OpBIHAANIATBIH  OPEKETTIH KYPACJIEHYi-oCIil KeJie KaTKaH OKYIIbIFa OHBIH
JTAMBITYIIBIIBIK 9CEPIHIH KOOIpEeK 00TYbl MaHbI3IbI.

6. bama e31HIH KETICTIKTepl MEH COTCI3AIKTEepIH Ouly YIIIH alfallKbIChIH
OEKITII, eKIHIIICIH KO0 YIIIH, MYFaJlIMHIH TapanblHAH OHBIH 1C-OpEKETIH OaKpLIay
XKoHe Oarmapiay — KbI3bIKTHI JKOHE HOTIDKEN 1C-OpEKETKE BIHTAJaHABIPATHIH POJIb
aTkapysl tuic [4: 54].

OKy ic-opekeTTepiH MeHIepy Ke3eHIepi MeH TypJiepi

OKy-TaHBIMJIBIK MOTHBAIAS TAHBIMIBIK KAKCETTUTIKTED MEH WHTEJUICKTYaJI bl
OenceHmimikTi  TyFei3ansl. B.B.JlaBbiioB  Oo#bIHIIA, OKYy OpeKeTi apHailbl
cnienupUKaNbIK Ma3MYHFa Ue. SIFHU OJ1 alaM CaHACBhIHBIH JlaMbIiFaH ¢opmanapsl. OKy
Maxkcamsl — aHBIK HEH1 MEHTepY KEPEKTITr1 Typajibl ONIbIH OOJIYHI.

bacraysimn chiHBIITapAa OKYy iC-opeKeTi OacTamnkpiga OayamapiblH OKYIIbIH
KOMIIOHEHTEpPIMEH  TaHBICYABIH  Here3iHae  Oomanel.  B.B.JlaBeimoB Oy
KOMITOHEHTEP/11 ObllIall KepCeTei:

1) oKy cutyanusuiapbl
2) OKy 9peKeTi

3) GakpuIay

4) Garanay.

ByJ1 KOMIIOHEHTTEp/IH op KaWCHICHIHBIH Ma3MYHBIH Oajiajia aKbLI-OH JaMYbIHBIH
KaJIbINITACybIHA TiKeNeH OainanbicTh [5: 31].

Oky curyanusijiapbl (;Karaasirrapsbl).
Oxy cuTyanusuiapbl OipKaTap €peKIIeTIKTepMEH CHUIaTTajiajabl. bipiHimijaeH,

MYHJa OKYIIBUIAD  VFBIMAAPJBIH KACHUETTEPIH OOim alyablH HEMeCce HaKThLIbI
MPAKTUKAIBIK MIHACTTEPIH KEHOlp  HYCKAJapbhlH IICHIYAIH Kbl TICUIAEPIH
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urepeni. Exiammigen, ocbl Tocuiaepain OCiHeNepiH KaiTa ®acay OKy KYMBICHIHBIH
HET13T1 MaKcaThl peTinae kepineni [6: 67].
OKYy 9pekeTTepiHiH epeKIeTiKTepi

OKy ic-opeKkeTiHAe OKYy OpeKeTi epekiie OopblH amaabl. OKy OpeKeTi apKbLIbI
OKYIIbLJIAp MIHJASTTEP Al MICHIYAIH >KaJIMbl OMICTEPIHIH  YJITUIEPIH >KOHE OJap.ibl
KOJIJITaHy IIapTTapbIH aHBIKTAYABIH JKAIIBl TOCUIACPIH KaiTa >KaHFBIPTHIN HTEPEI.
bakpinay opekeTiHIH epeKIIeTiKTepl

Oxy cuTyarusiapblHaa TOJBIK YKapamabl )KYMBIC OPEKETTEpIiH Tarbl na Oip
TUITIH — Oakpljay OpEeKEeTiH OpBIHAAyAbl Tanam etedi. bakpuray Typiepi caH aiyaH.
OwnbIH exi (hopMachl epeKIe MaHbI3/IbI:

® IIBIH MOHIHJE OpPBIHAAIFaH 1C-OpPEKETTePAIH JallblH HOTHXKENEpiH Tajjaay
HET131H/1e JKacanaThlH O0aKblIay

e oliyay OOMBIHINIA OPBIHJAAIFAH OPEKETTEPIH KO3/ICITEH HOTIXKEIEepl HET131H e
0oJaThIH OaKbLIAY.

A7 GakbUTAyJBIH KQXKETTITIH KOHE OHBIH I1CKE acy TOCUIAEPIH ayFall MyFaiaiM
KepceTell >koHe Oackapanpl. bamanmapablH Oy opekeTTepll o#Ia OpbIHIAY
(dhopmachkiHbIH 00Jybl OaKbUIAYABIH Jla KO3JCJITeH OKY OpEKETTepl Heri3iHae FaHa
KYpri3ulylHE aiFbl IIApT  Kacaliel. bys ’kargaiiza OKyIIbI MYMKIH OOJaThIH
HOTIDKEIIEP OPEKETTEp E€PEKIIETIKTEpIMEH Kajlail OaMIHBICTBI €KEHIH KOepeil >KoHe
JYphIc OalyaHbICTAP.IbI TAHAN anaabl [7: 22].

Bbarajay ic-opekeTiHiH epeKIIeJiKTpi

bakpimay oKy KbI3METIHIH Tarbl Ja Oip OeJsiriMeH-OarajlayMeH ThIFBI3
OaitmanpicThl. O UTEpy HOTIDKENEPIHIH OKY CHUTYyalldsUlapblHA COMKeC, s alllliak
OOJTyBIH KOpCETE/Il.

Oxy apexemi - OKY >KYMBICBIHBIH 9Jic-Tocinnepl. baxwiniay apexemi (IyphiC
OopaHJayFa HYCKay) MEH 03iH-03i Oakbvliay (©31HIH 9pEeKeTTepiH MyFaliMHIH OepreH
YJITICIMEH CamlbICThIPY). basanay men o3iH-63i bazanayoviy apekemi - OKY MaKCaThl
KaHmal gopexkene opbiHganabl. Hotwkeci Oomapl ma?  KOpPBITBIHABIHBL Kacay
OapbICBIHIa OKYIIBLIAPIBIH SMOITMOHANIBI KaHAFATTaHY CE3IMIEPIH epeceK aaamaap
ecenrey kepek. Kiwi mexmen dcacvinoazel 6ananapoviy Heeisei makcamol — «OKyFa
YUPEHYI1» KaJIbIITACTHIPY.

TonvikKkanObl OKY iC-apekemi MbIHAHOAU iCKeplikmepoeH mypaobl:

- OKY TalChIpMAacChIH 06Ty )KoHE OHBI TYPAKTaTY;

- TarChIpMaJIap/ibl OPbIHJAY OapbICHIHIA KaJIbI MIeHMAEPaAl Tady KoHE ©30€TIMEH
OHBI MEHTEPY;

- ©31H JKOHE ©31HIH dPEKETTEPIH aJeKBATThI Oaraay »KoHe OaKbuIay;

- ©31H-031 peTTey MEH pedICKCUsIHBI MEHTEPY;

- JIOTMKAJBIK OWJIay 3aHJapbIH Iaiianany;

- TEOPHSUIBIK JKoHE Jie 0acKa KOPTHIHABLIAY (opManapblH MEHTepy JKOHE Maianany;
- )KOFapFbI IIBIFAPMAIIBUIBIK OCJICEHAUTITIHIH O0TyBI.
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OKy opekeTiHAeri KUBIHIIBUIBLIKTAP TOMEH/eTiel KaFaaiilaH TybIHIAYbI
MYMKIH:

- OKYy OpEKETiHe KaKEeTTI AJIEMEHTTEP/IH KaJbIITacraybl (OKYIIBl MO3HUIIHICH,
TaHBIMJIBIK MOTHBALIUSIIAP T.0.);

- BIPBIKTBUIBIKTHIH, JaMy JEHI'eHiHIH TOMEHJIr, 3€HiH, eCKe cakTay JeHICHiHIH
TOMEH/IIT1, epeceK ajamra TOyeIIIIK;

- MEKTeN eMipiHe OeHimjele anamay, TYJIFaJIbIK, MEKTE ©MIPIHEH THIC OpEKEeTTepre
KBI3BIFYIIBUTBIK TAHBITY T.0 [8: 28].

CoHbIMEH, OKY IC-OpEKeTIHJEe MaKcaTTaH HOTIKEre Kapad >KbUDKbIFaHIA,
oJlapapl OiTyMeH Oipre emipjie TOXIpUOE KY31HAC MaiialaHbII, OJIapAblH KaXKETTITH
yHeMi ecTe cakTaraH »oH. COHJIa FaHa OKYy MaKCaThl KY3€Tre achlll, THICTI HOTHKETE
alfHAJIIBI IET ecenTeyre 00Jabl.
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Kaxenosa XK.C.
Cewmeit kanacoiabi [1IokopiM aThIHAaFBI MEMIICKETTIK YHUBEPCUTETI
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binimail Texcepy xoHe Oaranay apKbUIbl MYFaJIIM OKYIIBIHBIH OL1IM JIeHIeH1HEeH
xabap ajbll, OHBIH TaHBIMJIBIK dKYMBICBIH YHBIMAACTRIPYFa HET13 Jkacaiiapl. MyFaiim
©3 KYMBICBIHAAFbI KETICTIKTep MEH KeMUIUTKTepre Oara Oepir, >KYMBIC 9/iCTEpIH
TOJBIKTBIPBIN, TY3€TIM, JKEKE OKYIIBUIADMEH IKYMBICTBIH O KOJIIAPBIH  KOHE
KYpajjapblH Taybll, OardgapiaMasiblK  OUTIMJIEpIIH  MEHrepiayl  JIeHreuiH
AHBIKTAUTHIH/IBIKTaH OaKplIay-0aranay iC-opeKeTTepiH YUBIMIACTHIPY OKY YPAICIHIH
€H MaHbI3Ab6I 0011r1 00JIBII TAaObLUIAIBI.
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baranayneiq 3amaHayy KOHIENIMACHI Oaranay HBICAHBI TYpaibl KYHIBUIBIK
TY>KbIphIMJIaMaJIap/ibl KAJIBIITACTBIPYFa, OHBIH CalalIbIK CUMATTaMaJlapblH aHBIKTAyFa
OarpiTTaniraH. baramay mporeaypachbiHbIH —OIpIHINI  KE3eKTeri MiIHAETI OuliM
AIYIIBIHBIH OKY OpEeKETIHJEer Mocesesnep/ii, COJ CUSIKTBI OuliM Oepy MEKEeMECiHIH
OpEeKeTIHACTI Mocefielepal aHbIKTay OoJiblll  TaOblmazbl. baramay HoTHxesepi
HETI31HJe aHBIKTAJIFaH MOceJIeNIepl ecenKke aja OTBIPHIN, OLTIM Oepy MEKEeMECiHIH
OuriM Oepy Oarnapiamachl KypbUIaJbl Ja, OChliaiina, Oaranay >kyiheci OutiM Oepy
opekeTiH Oackapy (QYHKIUACHIH OpbIHIaW Oacrtaiinel. Enrizinmerin Oaramay sxyheci
O151iM Oepy MaKcaTTapbIH KOO KoHE KOJI )KE€TKI3y MIHJIETTEpiH OelceHaipe/i.

Makcar KO0 OuIiM alyIlIbIHBIH ©31HIH OKY IC-OpeKeTiH e30eTiMeH Oackapy
(OutiM amy MakcaTTapblH KO, OUTIM aly MapuIpyThlH KYpPY JKQHE OKY OpEKETIH
Kocrapiay) Ky3IpeTTUIIN PETIHAE HEri3ri MEKTENTe KalblITacaTblH OulM Oepy
HOTWKEJEpIHE KOMBUIATBIH HETI3I1 TananTapAblH O1pi Oosibin TaObutaael. EH amrain
OlriM Oepy MakcaTTapblH TONTACTBHIPYABI b.BIyMHBIH JKeTEeKIIUTIriMeH FajabIMaap
ToOBI 1956 >kbUIbI yChIHFAH koHe "bimim Oepy MakcarTapblHbIH TaKCOHOMMSCHI:
Tanbim Canacel" kiTaObiHma aiThULIBL. b.baym Teopuscel keH gamu 0acTajibl JKOHE
KOIITEereH 130acapyapbl OOJIIbI.

TakpIpbill OOMBIHINIA TIEAATOTHKAIBIK TIKIPUOETe capantaMma kKacay >XKOHE OHBI
MEHIepPYMEH KaTap, OKYIIbLIap IbIH OKY O€JICEHIITIH apTThIPY >KOJAApbIH KapacThIpy.
Conbly 0ipi, opl cabakTa OKYHIBUIAPABIH OKY JKETICTIKTEpiH Oaranayja THUIMIICI -
brym  takcoHommsicel. OcChl  TONTACTBIPY MIHAETTEpPI OKY MakKcaTTapblHa
COMKECTEHIIPYI€ Kypasla ibl.

Takconomust gen Oenrumn Oip KpUTEpUiliep MEH YCTaHbIMAAp OOWBIHIIA
OOBEKTIHI Kyileney, TONTacThIpy HeMece >KIKTeyal aWTaipl. OKylmbUIapAblH OKY
KETICTIT1H Oaranay/ibl biyM TakCOHOMMSICHI OOMBIHINA YIBIMIACTHIPY OKYIIBUIAPIbIH
JaWbIH aKnmaparThl KaObUIMAybIHAH Tepi, OHJIAFbl KOWBUIFAH MOCEJNEHI 3epTTEeyiHe,
TaJayblHa KOHE CAJIBICTHIPYBIHA, OW TOJIFAYbIHA JKOHE OarajiayblHa KOJIJIay €TeTIHIH
aliTa KETKeH JkeH. biIyM TakCOHOMMSCHI aJaMHBIH aKbLUI-OH KaOUIeTTEepiHIH
KYPBUIBIMBI TaHBIMBIK YIEPICIHIH €H KapamaiWbiMHaH Oactam Kypzenire OipTiHzaemn
oTy OapbIChIHA OCIICeH Il OPEKETKE KETEIEUTIH 6 JICHTelre coliKec TarchlpMaliapbl
KYpYAbl KaXeT ere/i. TarncelpManap Kypyaa OKbITYIBIH O€JICEH Il 9ICTepIIH MOHI -
OKYIIBUTAPJIbI KCI0U 1C-opeKeTTi MeHrepyre OarbiTTananbl. Cabak skocnapsin biaym
TaKCOHOMHMSCBIHA  CaJIbII, OarmapnaMana  OCNTIIGHTEH  JKETi MOIYJIBI1
BIKNAJAACTBIPYJbIH apKAChlHAA OKYILIbUIApABIH HE OUIETIHIH OHE HEHl jkacai
aNaThIHbIH, COHJAal-aK KbI3bIFYIIBUIBIKTAPBIH TYCIHIN, OKBITYIBIH aHa TOCUIAEpPIH
TUIMZ1 >KOHE OPBIHJBI TMaiIaiaHblll, OKYIIbl OOWBIHIA 1MMIKI Y3X TYIBIPHIN, ©3
KaOUIeTTepiHE CEHIM apTTHIPHIN, OJI 63 KE3EriHAe ’KaHa MaTepHallIbl caHalbl TYypJe
MEHTepyiHe acep eTe/l Aem KYTUIII.

EH angpiMeH, kputepuasiabl OaranayiblH KaKETTUIIN KalWJaH TYbIHAAWTHIHBIH
MIETEeN/IIK aKnapar Ke31HEH allbIHFaH TOMEHJIET1 MBICAIIAbl KENTIpy  apKbLIbI
TyCiHAipriM Keneai. Meican: morepien ceipranay, 2002 xxputsl Cont-Jlevk-Cutumeri
OnMmnuagaiblK OWBIHAApJA KOCAKTAIBIN ChIpFaHayda TOPENIUNK €Ty KE3lHIE COJI
Ke3zeri Oaramay »kyiheci («6.0 xyieci») OOWBIHINIA KUKUDKIH TybIHIAFaH, Oy
Oaranay Kyieci aHbIK, MOJIIIP eMec OOJbI )KOHE epKiH Oaramay 9Jici Aemn TYCIHUIII.
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backama aiiTkaHma, op TOpEIIiHIH JKeKe TMiKipi OoWbIHIIA OaralaHATHIH
OOJIFAaHILIKTaH, OHBIH ITBIHAWBUIBIFBI MEH CEHIMJIUIIT KYMOH TYFbI3/Abl. COHABIKTaH,
2004 >xpuTbI  XaNbIKApaldblK MOHEpJCH ChIpFaHAy OJIaFbl  apHAWBl HOTHIKEJICD
VCBIHBITI, COHBIH HETI3iHJE JjXKaHa Oarajlay KpUTCpHJIepiH malbiHganbl. Keicka
OarmapiiaMaza KOC MOHEpJCH ChIpFaHAyIIbl OpBIHJAAyFa THIC —«OOJKaMIbI
HOTHOKEIJIEP» MBIHAJIAN €Till TaFaibIHIaIbI:

— KbIpbIHaH Oipre opeinaay (a side-by-side jump);

— OypsuiMans! BUHT (a twist lift);

— JakThIpa cekipy (athrow jump);

— oM crupauti (a death spiral);

— muadrt (a lift);

— Kamampap Tiz0eri (a step sequence);

— Kkanra XKbLUDKY (@ side-by-side spin).

Starting Total Total
Rank Name Nation Number | Segment Element
Score Score
2 Qing PANG/ Jian TONG CHN 18 72.59 36.68
# Executed | Base GOE The Judges Panel
Elements | Value (in random order)
1 37T 4.10 1.10 1 1 0 2 2 1 2 2 2
2 3Tw3 5.80 1.60 2 2 2 3 1 2 2 2 3
3 3LoTh 5.00 200 2 2 3 3 3 3 3 3 3
4 FiDs4 3.50 1.40 2 2 3 2 2 2 2 2 2
5 3Li3 3.50 1.07 2 3 2 2 1 2 3 2 2
6 SiSq4 3.90 1.50 2 2 3 3 2 2 2 2 2
7 FCCoSpzp3  2.10 0.21 0 1 1 1 0 0 1 0 0

1-cyper. baranay xaTTamachl.
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Op osneMeHT xeke OaramaHanbl. OpblHAanFaH opoOip

AJIEMEHTTIH KYpPJAENIUIiri (Herisri KyHbl), KECTEH1 KOJIJIaHa

OTBIPBIN, YII TEXHUKAJIBIK MamaH Oaranaiinpl. OpblHOAy

/ N eHrizy / AeHreiin 9 tepemri -3 -TeH +3-Ke IEHiHI IIKana OOHbIHIIA

Oaraylay YiATICIH TIaiijiajJlaHa OTBIPBINT JKEKe Oarajaijibl.

HoTmxkecinne KoMIbIOTEPITiK TEXHOJIOTUSITAPBIH KOMETIMEH

1-cyperTe KepceTuIreHaei Oaranay XaTTaMachbl
. Y TOJITHIPBLIAIbIL.

Ocwl  MbIcanman Oaranmay KpuTepHiliepi OONbIHIIA
OaranayablH KaHIIAIBIKTHl MAHbI3/bl €KEHIH KOpyre 00Jaabl.
YKok Nudopmatuka KoHE aKHmapaTThlK TEXHOJOTHUsIAp
KadenpachlHbIH ~YIBIMIACTHIPYBIMEH OTKI3UITEH MEKTell
1o OKYIIBLIAPBIHBIH apachIHAarbl HHPOPMATHKA MOHI OOMBIHINA

S=S+] allMakThIK OJUMIMANa Ke3lHAe alMakTblH HH(pOpMaTuKa

7 MOHIHIH ~ MYFalimMjiepi YIIH  OKy-o[iCTEMENIK CceMHUHap
oTki3ual. Ocel ceMuHap OapbIChIHAA OKbUIFaH OasHAamana
MHPOpPMATUKa IOHIH OKBITY KE€31HJ€ KOJIJAaHBLIATHIH HAKThI
] TanchlpMaJlapfa  HAaKTbl  KPUTEPUIJIEp  YCHIHBUIJBI.
basHnamagan COH OChl TakKbIpbIIKAa KbI3y TaJKbLIay

R
/ N mbIFapy / KYPTIi3UIII, OHdAa KaJIbIIITACTBIPYIIBI 6afanay KE31HAC KCKC
v

i:=i+2

TarChbIpMara KpUTEepHiliiep naibiHAayaa MHGOpMaTHKa MoH1
MyFaIIMJIEPAIH KY3IPETTUIIr XKETKUTIKCI3 €KeHIIT1 JKaibIHaa

ce3 Kozrayiapl. MyHbl MyFraiimaep HH(GOpPMATHKA IOHIHIH

©31H/JIK EpEeKIIETIKTepIMEH TYCIHAIpAl.  AJ  KUBIHTBIK
2-cyper. Oaranay KpuTepuisepi Oakpuiay TarchlpMajapbIMEH Oipre
Tanceipma anAblH ajla JalbIHAAIFaHIBIFbl JKOHE OHBIH IIpakTHUKaaa

KOJITaHbLTa 0acTaFaHIBIFBIH OHIP YCTa3/1aphbl alThIN OTTI.

ConbiMeH, cemMuHap OapbIChIHIA YCHIHBUIFAH TarChipMaiap/blH IIiHEH Oip
MBICaJl TOMEH/IE KEeJITIPLITeH:
Tamnceipma 1. Bepinren 6510k-cxema OOWBIHIIA €CETIH MAPTHIH KypacThip (2-cyper).
byn Tanceipma ananu3 paeHreiniy TanceipMackl. OfaH MbIHamai 1-kecrenmeriaeit
Oaranmay KpuTepHiliepl NaWbIHAAIIL KOHE TOH MYFaTIMACPIHIH TaJKblIaybIHA
YCBHIHBUIJIBI.
1-kecte. Tanceipmanbl OaranayablH KpUTEPHUAIIbl MOEII.

Tanceipmanol Tanvimowix bazanay kpumepuiii
myciny Oeneceuli  maxKcammap
oeHeelli
XKanrmbl TyciHiK biny briok-cxema exeHiH TaHy; biok-cxeMaHbIH
, NrOPUTM/I1 KOPCETYIIH O1p TYpl €KeHIH alThII
Tyciny : . o
oepy; JKeke OGosikTepiHiH MaHBI3BIH TYCIHAIPY.
Konoany
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AKnaparTsl biny XKexke GemikTepiHiH albIpMANIBUIBIKTAPbIH ANUTY;

aHBIKTAy Toei AJTOPUTM/II KbUIAM Kapar LIbIFY;
CiH . : :
Yoy AJTOPUTMHIH KYPBUIBIMBIK €pEKILIETIKTepIH
Konoany aHBIKTAY;
AKnapaTThl Konoany Heri3ri akmapatThl Tayblll, OHbI CYPaK PETIHIES
WHTEpIpETALMSIIAY Tnd TYKBIPbIM/IAY; AJITOPUTMHIH HET13T1 IapThIH
anoa
Y aHBIKTAY;
[Ipomecctepain OpbIHAATY PETiIHIH MAKCATHIH
alKbIHIAY .
MasmyHbIHA Tanoay JKaunmpl anropuTMHIH MOHIH alThIn Oepy;
KATBICTHI EcenTiH mapTeH KypacTeIpy.
Kypacmuipy

peduekcus xacay

Kazipri Ttannma emimizzeri OiniM Oepy »KyHeciHIH €H 0acTbl MIHAETI — OLTIM
Oepy/iH YIATTHIK MOJIEIIHE 6Ty apKbUIbI )KaC YPHAKThIH OLTIM JICHTeHiH XaJIbIKapaJIbIK
JopexkKere KeTkizy. MyraniMaep aiIblHAa OKBITY MEH TopOueNeyaiH kKaHa
TEXHOJIOTUSJIAPBIH KOJJaHa OTBIPBIN, JKEKE TYJIFAHBIH JlaMyblHa »arjail TYyFbI3Y
KakerTuniri  typ. KaHa TexHojorus opOip MyFaJdiMHEH JKaHAa 13/ICHICTI,
IIBIFAPMAIIIBUIBIKIICH OMJIay/ibl, KaHa KE3€H TEXHOJOTUACHIH 3epJiesied OTBIPHII, 63
’KYMBICBIHA THIMJI1 KOJIJaHy TaJlarl eTe/ll.

gaeduerTep:

1. «HazapbaeB  3usarkepnik  Mektentepi» JBBY  oKymbLIapblHBIH — OKY
KETICTIKTEePIH KpUTEPHUAIIJIbI Oaranay by KyHeciH CHT13y
TyXbIppiMIaMachl,«HazapbaeB 3usitkepiik mekrentepi» JbBbY backapMachinbiH
2012 xpuiasig 31 Tameizgarsl Ne38 mrernmMiMed OEKITUIAL.

2. nTerpupoBanHas MOJENb KPUTEPUATBLHOTO OICHUBaHUA. MeToanuecKkue
pekomenaanuu . — Acrtana. AOO HUIIL.

3. «IlegarorukanplK AWAIOT» aKMApaTTHIK-OICTEMENIK KypHalubl. — AcTaHa,
«H3M» IBBY 1(7) 2014.
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®OPMATBI OBMEHA JAHHBIMU NCIIOJIB3YEMBbBIX B
NPUIOXKEHUAX C KJIMEHT-CEPBEPHOI APXUTEKTYPOM

Kanbeprenos XK. I'.
EBpaszuniickuii HalmoHanbHbIM yHUBEepcuTeT M. JI.H. I'ymuneBa, r.Actana
prozjkoz@gmail.com

®opmaThl 0OMEHA JTaHHBIMHU MPEOOPA3UIUCH U3 PA3METKU U OPUECHTUPOBAHDI
Ha MPEJICTABJICHUE LENbI0 MOCIEAYIONIEH MOAEPKKH KOIUPOBAHUS METAJAHHBIX,
KOTOpBIE TPEACTABISAIOT CTPYKTYpHBIE CBOMCTBA JaHHBIX K mH(popMmanuu. B xoxe
pa3pabOTKM TPWIOKEHHH C  KIMEHT-CEPBEPHOM  apXUTEKTypoll  HEMHUHYEMO
BO3HUKAET BOmpoc mojabopa ¢dopmara oOMEHa JAHHBIMH MEXIY KIMEHTCKUMH U
CEpPBEPHBIM MOAYJISIMU. PerieHre JaHHOro BONpPOCa MOYKET OKa3aTh CYIIECTBEHHOE
BO3JICUCTBHE KaK Ha pabOTy MPWIOKEHUS, TaK U Ha TPYJIOEMKOCTh JaJIbHEHIIeH
MojepHu3anuu. Bpemsa otkinka, o0beM mnepenaBaeMod MH(POPMALUU MO KaHaTy
CBS3U, pAaCHIMPAEMOCTh M MOPTUPYEMOCTb, TpeOyeMble€ pECypchl MW Mpouue
XapaKTEPUCTUKU MOTYT 3aBUCETh OT hopMara 0OMEHa JaHHBIMH.

[enbto uccienoBaHus MPEACTABIISAIOT COOON ONpeesieHne KPUTEPUEB C LIETbIO
BBITIOJIHEHUSI CPABHUTEJIBHOTO aHaiM3a JBYX (opMaToB OOMEHa JTAHHBIMU U BBIOOP
13 HUX Hanbosee OTBEYAIOIIETO YCIOBUAM K IMOCTPOCHUIO HOBBIX pacIpeIeleHHBIX
MH()OPMAMOHHBIX CHCTEM. BBIOOp anekBaTHOro oOMeHa JaHHBIMU (OPMAT MOXKET
MMETh CYIIECTBEHHBIC TIOCJIEACTBUS ISl JAHHBIX CKOPOCTHM Mepeladyd |
MIPOU3BOAUTEIILHOCTH.

Ha ceronHsiiHuii 1€Hb UMEETCS 3HAUUTEIbHOE KOJIMYECTBO pa3HbIX (hOpMATOB
oOMEeHa JaHHBIMHM, PEKOMEHIIYEMBIX B JIUTEpAType C 1eIbl0 IPUMEHECHHUS B
pacripeniefieHHbIX HMHGOPMAIMOHHBIX cHcTeMax. Yaige Bcero B COOOIIECTBE
pa3pabOTYMKOB, MPEANOUYTEHHUE OTAAIOT OJHOMY W3 JBYX Hamboliee MPUMEHSIEMbIX
dhopmaroB oomeHa nanHbiMu: JSON u XML.

JSON (Java Script Object Notation) — mpeacTaBisieT COO0I0 YIPOIIECHHbIN
dbopmar oobmena manaeiMu cpean IIK. JSON nambonee xomrakrteH, Hexenn XML,
€ro KOHCTPYKIIMM TIPOIEe aHaJIU3UPYIOTCS cpeiacTBaMu Java Script, st KOTOPOTO
JSON sBnsiercss BHYTPEHHHM HCHOJIB3YEMbIM THIIOM JaHHBIX. [JlaBHas 00yacThb
ucrnonb3oBanuss JSON — mporpamMmupoBaHue web-TIPUIOKEHUN, TJe OH CIYKHUT
anprepHatuBoi XML. B CcOOTBETCTBUM € ONpPEAECICHUEM CTaHJAapTa CLEHAPHOTO
a3pika nporpammupoBanusi ECMA (EBpomneiickoit acconuanuu MpOU3BOIUTENEH
KOMIBIOTEPOB) [ 1, c.134], OH ABIsIETCA MPOU3BOAHBIM OT JUTEpaAOB Java Script.

XML (Extensible Markup Language) — ruOkuii u nerkuii gopmatr oOMeHa
JAHHBIMU, KOTOPBIA TIO3BOJISIET OMNPEACNATh COOCTBEHHBbIE TETU U aTPUOYTHI,
sBIstronuiicss moamMHoxkecteoM SGML [1, c¢.23]. B XML B03MOXHO C€O37aBaTh
cOOCTBEHHBIC TETW, 4YTO JeiaeT ero yHuBepcaidbHbIM. I[lockombky XML He
(UKCUpPYET pa3METKy, UCIIOJIb3YeMYIO B IOKYMEHTAX: TPOTrPAMMUCT BOJICH CO3/1aBaTh
€€ B COOTBETCTBHHM C OCOOCHHOCTSMM KOHKPETHOW MpeAMEeTHOW o0nacTtu, Oymaydu
OTPAaHUYEHHBIM JIMIIb CHHTAKCUYECKMMH TMPABWIAMHU S3bIKa, OH CUYHUTAETCS
pacIIpsieMbIM.
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CeromHst HE CyImECTBYET CQOPMYIHPOBAHHBIX XapaKTEPHUCTHK, OJjaromaps
KOTOPBIM MO>KHO ObUIO Obl CPaBHUTH (pOpMaThl OOMEHA JAHHBIMU B MPHIIOKEHUSAX C
KJIMEHT-CEPBEPHON apXUTEKTypoil. TeM He MeHee Ha pa3IMYHbIX HCTOYHUKAX,
MOCBSIIIEHHBIX IT-remaruke, BBICOKOKJIACCHBIMH pa3paboTyuKamMu u
KOHCTPYKTOpaMu HWH(GOPMAIIMOHHBIX CHUCTEM HE pa3 JeNalKuCh TOIBITKH TaKHe
XapaKTEPUCTUKU PEKOMEHA0BATH [2, C. 61]. HyXHO BBIIEIUTH, TO UTO, HEB3UpPAsk HA
CYILIECTBEHHOE KOJIMYECTBO CBOWCTBEHHBIX KAaue€CTB, PEKOMEHJOBAHHBIX B KaueCTBE
XapaKTepUCTUK CPABHEHUSI, HE BCE OHM MPEJCTABISIIOT TEOPETUUECKYIO WIH
MPaKTUYECKYI0 TO0JIb3y. Jlasiee TpUBENEHBI T€ XAPAKTEPUCTUKU CPABHUTEIHHOTO
aHajau3a, KOTOpbIE HA  CEroJHSAIIHMUA J€Hb MPEACTABILSIIOTCA  Hauboiee
3HAYUTETHHBIMU TIPU TIPUHSATHU PEIICHUS B X0 pa3pabOTKH KIMEHT-CEPBEPHOTO
MIPUITOKEHUS.

e Y1006CTBO 4YTeHHMS — TMOJAPA3yMEBAeT MPOCTYI0O U YAOOHYIO pa3MeTKy
nepeaaBaeMoii uHdopmaruu. Ilpu 3TOM s3bIK 00s13aH 00J1a/1aTh HE3HAYUTEIHHBIM
KOJIMYECTBOM CHUMBOJIOB-pa3enuTesield (CKOOKU, KaBbIYKH U T.11.).

e JIOCTYyITHOCTh CE€pHAIU3AIMU — ITO MPOIECC MPEeoOpaxeHus: 00bEKTa (JaHHBIX )
B MOTOK OaNTOB JJIS MOCJEAYIONIEr0 XpaHEHUs WM Mepeladd Mo KaHally CBSI3H, B
(hails1 UM namsTh.

e J[OCTYITHOCTh JIeCEepHATU3alMd — 3TO MPOIleCC NpeoOpakeHus OalTOB B
00BEKT JIaHHBIX.
e OTiaska W UCHPABJICHHEC OMIMOOK — 3TO XapaKTepHUCTHKA KacaeTcs Kak

CEpBEPHON YaCTH MPUJIOKEHHUS, TAK U KIIMEHTCKOM.

e (CxaTus TaHHBIX — COJIEPKUT CKOPOCTh BBITTOJIHEHUS AJITOpUTMA KOIPPUITUEHT
COKaTHsL.

e B0O3MOXHOCTH, KOHTpOJS ¢opMara BXOAHBIX JAHHBIX — TMPUCYTCTBHE B
dbopmaTte oOMeHa JaHHBIMU BHYTPEHHETO SI3bIKa OMHCAHUSI CTPYKTYPHI JTOKYMEHTa
(XML-Schema, JSON-Schema) TpeOyemoro misi peanu3ali MpeaBapUTEIbLHON
KOHTPOJII HA COOTBETCTBUE NPHUOBIBAIONIMX JJAaHHBIX, K TMPUMEPY, CO CTOPOHBI
KJIMCHTA.

e PacmupsieMoCTh — 9TO MPOIECC YMEHBIICHUE YUCIO CBA3EH MOCTaBIIUKOM U
MoJTyJaTesieM JaHHBIX.

o [lonynsapHOCTP — TPHUCYTCTBHE 3HAYUTEIHLHOTO YHCIA MPOTPAMMHUCTOB,
WCITOJIB3YIOMINX TOT WJIM MHOHM (hopMaT 0OMEHa TaHHBIMHU.

e JluHamMuKa pa3BUTHS, KOTOpas XapaKTepU3YeTCs CKOPOCTHIO Pa3BUTHUS U
MOMYJISIPU3ALIHH.

e be3omacHOCTh — OTCYTCTBHE KaKOro-IuOO pUCKa, B Clydae peaau3aluu
KOTOPOTO BO3HUKAIOT HETAaTUBHBIC MOCIICICTBHS B OTHOIIICHUH KOTO-JIMOO MJTU Yero-
u6o0.

CpaBHeHHe ABYyX paccMaTpuBaeMbIX (hopmaTroB oOMmeHa mHdOpManueit Oyaet
BBITIOJTHCHO TIEPEYMCIICHHBIMU BBIIIIE KPUTCPHUSIMH B COOTBETCTBHUU C JaHHBIMH,
onyOnukoBaHHBIMU He paHee 2016 roxa. C 1enbo YUCIEHHOTO 0alijia COOTBETCTBUS
KPUTEPHUIO MCTIOIB3YETCS NecATUOaUTbHAS TIKajga. 3aTeM TOJICYUTHIBACTCS CPEIHHM
Oa omeHKu Kaxoro popmara. HeoOXo1MMo BBIACINUTD, YTO MPUMEHSIEMBIN CIIOCO0
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CPaBHUTEILHOTO aHAIN3A SIBIISIETCS CYyOBEKTHBHBIM, TaK KaK MPOCTABICHHBIE OIICHKU
SIBJSIFOTCSL KOJIMUECTBEHHOM XapaKTePUCTUKON BBIBOJIOB U OIIBITa aBTOPOB CTAThU.

Y no0cTBO uTeHHsT hopmaTa oOMeHa JAaHHBIMU MTOPOXKAACT JUCKYCCHU U3 YUCIIA
MPOrPaMMHCTOB MPOTPAMMHOTO OOECIECUCHHUsI, T.K., COTJIACHO CYXJICHUIO MHOTHX,
SIBJSIETCSl CIIMIIKOM CyOBEKTHBHBIM. HekoTopwie pa3paOOTUMKH YTBEPKAAIOT, YTO
ATO OJMH M3 CAMBIX Ba)KHBIX KPHTEPUEB, U IPUBOJIAT JOKA3aTEILCTBA TOTO, YTO OJMH
dopmar ynoOHee it yTeHUs, 4eM apyroil. Takum oOpazom, B pe3yibTaTe Jaxe
OBICTPOTO TPOCMOTPA HHTEPHET-PECYPCOB, MOXKHO COBEPIINTH 3aKIIOYEHHE O
HeynooctBe XML.

B srom mpumepe MbI paccMoTpuM paboTy ¢ (opmarom JSON, B3sSB HYaCTh
NPOTPAaMMHOTO KOJa, KOTOPBIA HWCIIONB3YeTCS B IMPOTPaMMHOM OOECIICYCHHE B
CTPOUTENBCTBE BHIIE CTPOKH.

Bo Tak BeIrsiAuT B mporpamMmMHom obecrieueHuu JSON:

"createDate”: "12.02.2018",
"name": "Pazgen_1101",
"items™: [
"kod": "11@10181",
"name": "TpywTe. PaspaBoTka 8 oTBan 3KckasaTopamu”,
"items": [
"ked": "1101010101",
"name": "TpyHTe. PaspaboTka & oTEEN 3KCkazaTopaMi “Jparnaii' OAHOKOBLOBHMM MEKTPHUSCKMMM WATBKLMMH NDH DEBOTE Ha MHODDIHEpreTMUSCKOM CTPOMTENsCTEE",
"items": [
{
"kod": "110101310101",
"name": "TpysTsl 1 rpynns. Paspaforka & oTEan 3kckasatopama “parnailH’ DEHOKOBLOSEMA 3NSKTPMUSCKMMA LETAALMMA C KOBLOM BMECTHMOCTeW 15 M3 nps padoTe Ha rigp03HepraTHYECKOM CTROMTERsCTEE",
"ed_izm": M3 rpysTa",
"items"s [
{
"o @,
"nn": "1, PaspaboTa rpyTa sassMet. 2. YCTOACTEO W COREPKaHME BONOCTBOMHAX K&HA3 WAM OFPIKIARWHX BanMk0s. 3. BenomoraTensHe paboTsl, CER3aHHHE C MEPEMENHWEM 3KCKEBETOPA W3 3afon & 3abod.”,
"val": ™"

et 1,
ot 297,
"val": "0,08154"

Puc. 1 — O630p JSON

Hanee paccMoTpuM 0003HAUYEHHUE KaXKJIOTO dJeMeHTa (0OBEKT, MAacCHUB). DTO
YHUBEpCAIbHbIE CTPYKTYpPbl JAHHBIX: KaK MPAaBUJIO, JIO00N COBPEMEHHBIN S3BIK
MIPOrpaMMUPOBAHUS OAJIEP)KUBAET UX B TOM WM MHOU popme. OHHU JIETJIH B OCHOBY
JSON, Tak kak OH HCHOJB3yeTCs I OOMEHa [aHHBIMU MEXKIY pPa3IuYHbIMU
A3BIKAMU TTPOTrPAMMUPOBAHHUSL.

Oo6mbexr “CreateDate”: “12.02.2018” umeer kimtou “CreateDate” yto oznauaet
“maTta co3maHusg’, 1 IMeET 3HaUeHUs caMoi gatel “12.02.2018.

Oobekt “Name”: “Pazmen 1101” umeer xiarou “Name” yto o3HavaeT ums, u
umeet 3Hauenue “Paznen 11017, paccmaTpuBaeTcst Kak pa3jzies B IpOrpaMme.

OOnBekT “items”: [ ] umeeT KiIr0Y “items” u mepexouT B MaCCHB:
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i
"kod": "llelalal",
"name": "lpyHTe. PaspaboTka B OTEaN IKCKABaTOpaMM™ ,
"items": [

B naHHOM citydae Takke MOYKHO 3aKI04YUTh, YTO JSON SBIISIOTCS IPOCTHIMU U
JOCTaTOYHO yI0OHBIMHU.

Pacmupsiemocts XML OTTankuBaeTcs € 3TOr0 IMPUHIMUIA, YTO BBl MOXKETE
YCTaHOBUTH BCIIOMOraTenbHble Y316l XML, a nanee UCIoiab30BaTh MIPaBUJIO «JIMIIHEE
nponyctuthy. Ilo obmemy yoexaenuto, XML aBromaToM cunMTaeTcsi paciiupsieMbIM
nonpocty Onaromapss HOpPUCYTCTBHIO OykBbl «X». OJHaKo 3TO HE CUMTAETCs
a0COJIIOTHBIM TPaBUJIOM (T.€. JCUCTBYIOIIMM [0 YMOJYaHUIO). DTO OECCIOPHO
TpeOyeT MeHblle crapaHuil. [[ns Toro, 4yTtoObl MOJYyYUTh K HEMY JOCTYI, BaM
JOCTAaTOYHO MPOCTO €ro BbI3BATh, €CIM HMETh B BHUAY BO3MOXHYIO OYIyIIYIO
pacumupsieMoctb, 1 JSON-, XML- nanubie Moryt ObITh paciiupenbl. OgHako ¢ JSON
pacumparh naHHble npomie, yeM ¢ XML. TpeOGyemoe CBOWCTBO CyILIECTBYET Yy
00BEKTa, U JEHCTBOBATh B COOTBETCTBUU C PE3YJIbTATOM IPOBEPKH.

OcyliecTBiI€HHE aNTOPUTMOB  CXKATUsl JAHHBIX HHUKAaK HE CUHMTAETCS
pacnpoCcTpaHEHHOW 3ajjauel IpH Neperade JaHHBIX B paccMaTpUBAaeMbIX (hopmarax.
OnHako B OTAENBHBIX CIIydasX HEKOTOPBIX IMPWIOKEHUAX CKATUA TaHHBIX HA CAMOM
JieJie Hy>KHa, K TIPUMEPY, B CETAX MOJBHKHBIX NMPEAMETOB U MOOMIIBHBIX IPUOOPOB C
LEe/NblI0 YMEHbIIEHUs1 Tpapuka U 3KOHOMHUHM dSHepruu. C 1enpl0 CpaBHUTEIBHOIO
aHaJIi3a HEMHOTHE (PUPMBI U MPOTPAMMHUCTHI IPOBOIUIIN TECTUPOBAHUE U U3YUEHUS.
CornacHo UTOram M3y4eHus U TectupoBaHusa 6eHumapka, JSON okasaiica HanOonee
KOMITAKTHBIM, @ KpOME€ TOrOo IMOKa3ajd Jy4yllylo 3((EKTUBHOCTh CKaTusi IO
cpaBHeHHO ¢ XML.

Hanuure BO3MOXXHOCTM TpOBEpKH (opMara BXOAHBIX JaHHBIX OO0S3aHO
paccMaTpuBaTbCs Kak JUIsl  KJIMEHTCKOM, TaKk W JUIsl CEPBEPHOM  YacTen
nHpopmanmonHoi cuctemsl. [Tpu ucnonbzoBanun JSON u XML ecTh BO3MOXHOCTb
peann3oBaTh MPOBEPKY AAHHBIX Ye€pe3 SA3BIK OMUCAHUS CTPYKTYpPbl JOKyMEHTa —
schema.

[Ipu wucnonb3oBanuM OoJsiee CHEHUPUUECKMX U TPYAHBIX aJITOPUTMOB,
MNOBBILIAIONINX TPYJOEMKOCTh MpoIlecca pa3padOTKH, BO3MOKHO JAOCTUYb XOPOLIMX
xapaktepuctuk 1 y XML. HekoTtopsie u3 3(hPeKTUBHBIX METOJOB CXKATHUsI JTAHHBIX B
XML dopmate n300paxeHbl B TEXHUYECKUX MaTepraiax Ha caiite IBM.

OTnagka W UCHpaBJIEHUWE OIIMOOK KacaeTcsi Kak CEpBEPHOM 4YacTH Ballero
NPUJIOKEHHUs, TaK U KIMEHTCKOM. Ha cepBepe HE0OXOMMO YJOCTOBEPUTHCS B TOM,
YTO JIaHHbIE TPaBUILHO CHOPMHUPOBAHBI U KOPPEKTHBI. Ha cTOpoHe KiueHTa JOJIKHO
OBITH MPOCTO OTJIAXKMBATh OolIMOKK B oTBeTe. C JSON 5Ta 3a1a4a CTAaHOBUTCS pyYHOU
u TpeOdyeT MpPOBEpPKY TOTO, YTO B pe3yibTaTe OTBETa y OOBEKTa MPHUCYTCTBYIOT
npaBuibHble aTpuOyThl. B ciiygyae XML, oTHOCHTENBbHO TPOCTO MPOBEPSATH, UTO
JaHHBIE, OTIPaBJIsieMble KIIMEHTY, MPABUIBHO CPOPMUPOBAHBI U KOPPEKTHBL. MOKHO
UCTIOJIB30BaTh SChema fyist JaHHBIX, ¥ MPUMEHUTH €€ JIJIS POBEPKU HH(DOpMAIUH.

JlunaMyKa ¥ TOMYJSIPHOCTh pa3BUTHS (OpMaTOB OOMEHA JaHHBIMU HE MEHEe
3HAYMMBl C IEJIbI0 MPUHATUS PELIEHUs O MOCIEAYIOIEM HUX NPUMEHEHUU B
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pacnpeneneHHbIX HWH()OPMAIMOHHBIX CHUCTEMAaX, MOCKOJIBKY OT PacIpOCTPAHCHUS
KaKoM-TuO0O TEXHOJIOTMH 3aBUCUT €€ MOJJEep>KKa COOOIIECTBOM MPOrPaMMHCTOB
nporpaMmHoro obecrieueHus W (GopmupoBaHMe B mnepcnektuBe. Mrtoru
IPOJIEIAHHOTO MCCJEAOBaHUs, MpPoBOAUMOro B KoHue 2016 ropa, BBISABHIH
3HAYUTENBHO pacTylryto u3BecTHOCTh JSON B cpaBHeHun ¢ XML.

Pe3ynbpTaThl cpaBHUTENBHOTO aHanu3a ¢GopMaToB OOMEHa JaHHBIMH JUIs
OPUWIOKEHUN € KIUMEHT-cepBepHOU apxurektypou: XML, JSON — mpuBeneHsl B
TadnuIe.

Tabauya 1 - Cpasnumenvhwiii anaiusz popmamos 0oMeHa OaHHbIMU

XapakTepucTUKu XML JSON
Y 106¢cTBO UTeHUS 8 10
JIOCTYNHOCTH CepUaIn3aIiu 10 10
JlocTymHOCTh Aecepuanu3aiun 10 10
OTitagka u UCTIpaBICHUE OIIHMOOK 10 8
B03MOXHOCTE IPOBEPKHU BXOJHBIX 8 8
JTAHHBIX

CoxkaTus TaHHBIX 6 10
PacmmpsieMocTh 8 10
[TomynspHOCTH 8 10
JlnHaMuKa pa3BUTHUS 6 10
be3onacHocTh 8 5
Cpennuii 6ann 8.2 9.1

B nmanpHelimeM mnpeamnoyiaraeTcsi MPUMEHEHUE MPUOOPETEHHOM METOIUKH
XapaKTEPUCTUK TPU pa3padOTKE pa3HBIX PpACTIPEETICHHBIX HHGOPMAIIMOHHBIX
cucteM. [IpeacraBieHHble XapaKTEPUCTHKU MTOMOTYT ONPEJEIUTHCS pa3paboTyrKaM
MpOTrpaMMHOTO oOecrieueHrss B HEOOXOIMMOCTH BHEIPEHUsS] Kakoro-inbo dopmara
oOMeHa JaHHBIMH. TakuMm 00pa3oM Bce MpeACTaBiICHHBbIC (OpPMAThl JOCTATOYHO
aKTUBHO  pa3BHUBAIOTCS, TO IpeJiaraercs NPUMEHEHHE HE  Pe3yJbTaToB
CPaBHUTEJILHOTO aHAJIW3a, a UMEHHO C IEJbI0 MCIOJIb30BAHUE XAPAKTEPUCTUK JISI
YCTAHOBKHM HaWJIy4IIero (popMara Ha TeKYIIHN MEPHO/I.

CornacHO UTOTOM MPOBEICHHOTO MCCIIENOBaHUS, OTOOpPaXXEHHBIM B TabJIHUIIE,
BO3MOKHO CJI€JIaTh 3aKJIFOYEHUE O TOM, YTO, HEB3UPAs HA CYIIECTBEHHOE KOJUYECTBO
CEepBUCOB U wWeb-pecypcoB, OUOIMOTEK U JOKYMEHTAIIUHU, PUMEHSIOIINX B Ka4eCTBE
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dbopmara obmena naHHpiIMM XML, NpU TMOCTPOCHHHM HOBBIX paCHpPEIEICHHBIX
MH()OPMAIIMOHHBIX CHCTEM CIIeIyeT paccMOTpeTh wucmnonb3oBanue JSON[3]. Ha
CErOJHSAIIHUN  JeHb B  MPOGECCHOHAIBHOM  COOOIIECTBE  POrPAMMUCTOB
IpPOrpaMMHOr0 OOecleueHus: JT0CTaTOYHO 4YacTo oTMmedaroT To, JSON sBisercs
CTPEMUTENIbHBIM Pa3BUBAIOIIMMCA U YAOOHBIM ISl peain3aluu oOMeHa TaHHBIMU B
CUCTEMAX.
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BIJIIM BEPYJIEI'T AKITAPATTBIK - KOMMYHUKALHUAJIBIK
TEXHOJIOI'US: APAJIAC OKBITY HEI'I3/IEPI
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Kexkmieray k., )K.Mycun atbingarsl Kexkieray s>korapbl Ka3ak, Ime1arorukaiibik
KOJLIE K1
aigerim_k-93k@mail.ru

bimim Oepy — eH KOHcepBaTuBTI cananapiaelH Oipi.  bimim  Oepy
AKCIIEPUMEHTTEPre OpPbIH KOK. AJaia, Aoy Kazip Oyki1 anemjie O1niM Oepy canachl
3aMaHayd MeJua >KOHE aKnapammoulk — KOMMYHUKAYUSATLIK TEXHOJOTHUSIIApIbIH
ocepiHeH KyHeniK TpaHchOopMalLMsIFa YIIbIpan >KaThIp.

WNuTepHeTKE KOCBUIFaH KOMIBIOTEPIEP, OPTYPAl IJIaHIIeTTep,cMapTdoHaap,
CMapT TeneBU30pJiap OiLTiM OepyliH MaHbI3Ibl KypalJapblHa aWHaJIBII KeJel.
OnapaplH YIFaibil Kejle KaTKaH 9CEepiH eyemey, Kajga Oepii ojapiAblH OuliM Oepy
cajachlHa €HylHE TOCKaybUI KO — THIMII IIemiM eMec. MeKTenTepaiy
TEXHOJIOTHsIIIapFa Kapchl 00Jy OananapAblH MyFaliMaepre JEreH jKoHe TyTac OuliM
Oepy KyieciHe JIeTeH CeHIMIHE KoeJieHKe Tycipeai. bapraH caliblH €H »aHa,eH KbI3BIK
OHE €H TPOTPECCHBTI JIeTeH IyHHeNep OajanapJblH TYCIHITIHIE MEKTENTEH ThIC
aneMMmeH KaybimMaacyna. Cont cebenTi MEeKTen NeH MyFamiMIepIiH OeeniH KoTepy —
aKMapaTThIK — KOMMYHUKAIUUIBIK TexHoronusuiapasl (AKT) 6imim Oepy ynaepicine
€HTI3yre >koHe opOip  MyFalliMHIH 3aMaHayd TEXHOJOTHUsUIapFa  HEri3JenreH
OKBITYIBIH JkaHa (hopMaTTapbl MEH 9/IiICTEpIHE alIbIK 00TybIHA ToYyeNAl O0IMaK.

byn tpanchopmanus ranamaeik cumnarka ue. Onemae AKT-uwl 6imiM Oepy
KYHECIH JaMBbITy MaKCaThIH/A AYPBIC KOJJIAHY Typalibl OMJIaHOAUTHIH €71 JKOK. biaiM
Oepyal aknaparTaHablpyra OeJIHETIH KapKbl TYpakThl TypAe ocil Kejenl,
Meaarorukainblk  opTaiblkrap AKT-HBIH KOMETiMEH OKBITY OiCTepIH JTaMBITy
OoWbIHIIIa OETICEH/1 TYP/IE )KYMBIC 1CTETI KATHIP.
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biznin enme Oyn yaepicTepiieH IMIET Kajblll JKaTKaH >KOK. KaszakcTaHHBIH
Toyenci3  MemJieker — periHiae — Kambintacybl  AKT-ra  HerizmenreH — O3bIK
WHHOBAIMSIAP/IbIH KapKbIHABI JaMy Ke3eHiMeH Tycrna-tyc kenai. Con cebenTi ne
OTIeIl KE3€HHIH YKOHOMMKAJBIK KUBIHIIBUIBIKTApbIHA KapamMacTaH MEeMJIEKET OuTiM
Oepy canachlH aKmapaTTaHIbIpyFa, MyFaimiMaep MeH okymbuiapasiy AKT-
cayaTTBUIBIFBIH apTThIPYFa MHBECTHIINS CAJIbI OTHIP[1].

27 xbin imiHae KazakcraH aknapaTTaHABIPYIbIH YHBIMAACTHIPYIIBUIBIK TEH
TEXHUKAJBIK JKaKChl 0a3achlH KaJbIITacThipa anabl. bi3miH Oapisik OutiM Oepy
opraiapbiMbl3 WHTepHETKEe KOChbUFaH. HHTEpHETTIH JKbUIMAMIBIFBIHA KEJETIH
OoJicak, oprHE JTaMBITYBIMBI3 KEPEK TYCTaphl Oap. JlereameH, Oyl MOCENeHIH YaKbIT
eTe KeJe MIenIiMiH TabaTbiHbIHA CeHIMIIMI3. MekTenTepae KOMIBIOTEPIIiK TeXHUKA
’KAHAPTBUIBIN KATBIP, SJCKTPOHABI OKBITY >KYHECl jKacajblll, CaHABIK OutiM Oepy
pecypcTapbl  d3ipiieHai. bapnplk  MeKTenTep WHTEPAKTHUBTI TaKTaMEH IKOHE
MpoeKTOpIapMeH kaOapikTanyna. bip ce3ben aiftkanma, AKT-ra HerizaenreH
OKBITYJIBIH OJIICTEPIH JAMBITYy VIIIH KOJAiIbl 3KOXKYyHe KaabInTacThl. (OCHIHBIH
apKachIH/Ia TYTac AJEKTPOHJIbI OKBITY MHIYCTPHICHI Maia 00bir, OSICEeH 1 JaMblIl
kenemi. Typm JepekTepre coiikec, O13M1H e€NiMI3ie ©3/IepIH AJICKTPOHIBI OKBITY
canacbiMeH OaimanbicThIpaThiH 30- JaH aca KOMITaHMs >KYMbIC icteimi. bymap-
aKmapaTThIK IIEHIiMIepAl YChIHYIIbLIap, OaFaapiiaMaiblK KaMTaMachl3 €Ty MeH OUTiM
O0epy KOHTEHTIH jKacaylbllap, COHBIMEH Oipre, MyFaliMJIep MEH OKYIIbLIap/bIH
AKT-cayaTTbUIBIFBIH apTTBIPYMEH alHAJIBICATBIHAAD.

CaHIBIK TEXHOJIOTHSUIApFa OTY HEMece IUDKUTANHM3aIUsIaHy, KapamnaibiM
TUIMEH alTCaK, aKnapaTThIK KaiTa TypJeHy (0i311H *karaaiiga oi - OUTIMHIH) JKOHE
OHBIH CaHJBIK YJIT1A€ TapaTyablH KbI3METTEPI — OJI aJlaM OMIpiHiH OapJIbIK cajalapbiH
KAMTUTBIH OYJaH Ja ayKbIMAbl TpaHc(popMalUsHbIH Tiperi. bidre Oyi ynepicke
OesnceHAl Typle ©3IMi3re KOJDKETIMJI OapiblK KypalJapibl KOJJIaHY apKbLIbI
KATBICYBIMBI3 KaXET, OHCBI3 013 TaMBIMANMBI3.

Ocbl makcarrarbl WikiBilim KOpBIHBIH MypaThl - Ka3akK TITIHIET! TaHBIMJIBIK
EpKIH MHTEPHET — KOHTSHTTI JaMbITy KakeT. Ka3ipri Tanma MakanagapaslH caHbl 220
MBIHFa JKETIN KajaraH. AW caiiblH Ka3ak Bukunemusceinbig 10 MuH 6eTi Kapaiajbl.
Bbyn HeriziHeH MeKTen OKYIIbUIAphl, MYFaTIMIEP JKOHE CTYICHTTED.

DONEeKTpOH/IBl CO3TIKTEPMEH JKOHE KiTamxaHanap Kazak TuniHiH —Google
ayJapmMaibl KbI3METIH/IE Mmaiiaa 00JybIlHA KOJI KeTKI31IA1. by anemaeri eH TaHbIMan
OHJIaliH aynapma xyieci. O xyieae HeOopi 80 rana Tin 6ap. Cou cebenti e Kazak
TUTIHIH aTaJMBIII XYyieae naijga OoJyblH TYCIHETIH aJamaap YUIIH MaHbI3bl OKUFa
0onabl. ConbIMeH Oipre, KazakcTaHAbIK Kitap.kz aTTel eH yJIKeH OHIailH-KITalXaHaHbI
’acanabl. bys pecypcTa 3aHbl Typ/e TyTacTail Aepiik Ka3zak 9/1e0ueTl KUHAKTaJFaH.
Epexkiiie makTaHbin aTaThIH k00a — Ka3akK 9JIcOMETIHIH ayauoxpecTomaTuschl. XKoba
asChIHIA MEKTENTe OKBITBUIATBIH Ka3aKk oJeOWeTi TMOHIHE €HITeH OapJiblK
IIBIFapMaapblH aAyJUOHYCKACHl d3ipiieHAl. bymgan e3re kemrereH xo0OamapbIMbI3
Oap, OyIapMeH KOPJIbIH CalThIHaH KeHIpEeK TaHbICyFa 0osaabi[2].

Conbimen katap «Bilim Media Group» aTThl KOMITAHHSIMBI3 XYMBIC 1CTEHI,
OHBIH MYpaThl — Oapiiara KOJDKETIMII camanbl OiniM yeeiHy. Kommanust 5 xpuinan
Oepi )KYMBIC 1CTETEH OChI YaKbIT apalibIFbIHA TeK KaHa Ka3akcraHaa emec, COHbIMEH
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6ipre TM/I-narp1 onnaiin Oimim 6epetiH ey yikeH BilimLand.kz aTTel mnatdgopmansl
Kacayra KoJi keTki3ial. [lmarpopManbiH Ka3ak, FRUIIIBIH KOHE OPBIC TUIIEPIHIET]
cauabIK Ou1iM Oepetin kouTeHTi BBC, Twig World, SANOMA, Young Digital Planet
CBHIH/IBI )KOHE MaMaHapFa >KaKChl TAHBIC CaHBIK O1J1IM O€peTiH KOHTEHTTI KacayMeH
alfHaJIBICATBIH ©3T'¢ JI€ )KETEKII1 OPTAIBIKTAPMEH CEPIKTECTIKTE 931pACH/II.

[Tnarpopmana omemue Oap OapiblK MYJIbTUMEIUSIIBIK OKBITY KOHTEHTIHIH
dbopmatTapbel ycbiHbUIFAaH. byn anumanus, OedHedusibM, Typil WLIIOCTpanusiap,
SCORM crangapThiHa cail >KMHAKTadFaH WHTEPAKTHUBTI MOIYIIEP, TpeHa)KepJap
MeH cuMyJsITopiaap, 3D moaenepi koHe BUPTYaIbl IIBIHAWBI TYBIHABLIAP.

bapneik wmatepmanmap bigiM  kKoHE FBUIBIM  MUHHUCTIPJITIHIH JKayamThl
MEKEMEJIepiHIH capanTaMachlHaH ©TKeH. EKIiHII KT KaTapblHaH — Oi31iH
MaTepuanaapeiMbI3ael - HazapbaeB  3uATKepiiK  MEKTENTEpl  MyFaliMIEpiHIH
KOJaHYbIH 013 epeKile MaKTaHBIIIINEH aiTaMmbl3. bubln Oi3MiH MaTepuanIapbIiMbI3-
JIBIH HET131HJe pecerik «OTKphITas mkona» (openschool.ru) mopTaibl €3 )KYMBICHIH
Oactanel. Jlomipek aiitcak, «PpibakoB ®oHma» O13/1H KOHTEHTIMI3NI KOJIAHY
KYKBIKTapbIH CaTHII aJIJIbI J1a, PECEHIIIK KOMMEPIUSIIBIK O11iM O€peTiH cepBUC oMipre
kenmal. Ocblnaiiia, Ka3aKCTaHIBIK OUTIM OepeTiH OHIM alFallKbl pPeT PECceMiik
HapblKKa OKOOpTTanabl. KyKBIKTapabl caThill  ajapiblH alJbIHAA PECEUIiK
opiNTeCcTepiMi3 PECYpPCTAPBIMBI3IIBIH Ma3MYHbIH Peceil FbUIBIM aKaJeMHSICHIHBIH
THICTI KYPBUIBIMIApPbIHAA capantaMajiaH ja O13/1iH eHIMIMI3 CypiHOeH oTiM, KOFaphl
carajia 931pJICHI€H1 TaFrblJa JOJICNICH/II.

byringe 4 MblHFa XKybIK Ka3akcTaHablk Mekrentep Bilimland mnopraneina
KocbutraH. Ockl opaifna,erep Mekrtenter:i UHTEpHETTIH KbUIIaMIbIFbl 4 METaOUTTEH
a3 OosaTeiH 0o0Jica, OHJA@ MEKTENTEpP KOHTEHTKE KOKETIMIUIIKTI BilimBox aTTel
KYPBUIFBIHBIH KOMETIMEH alaThlH OO0JIajbl, SFHH MEKTENTEpP HWHTEPHETKE TOYENIi
0omaiiei[3].

Kepin oTblpraniapbeIHbI3Iaid, AIEKTPOHBI OKBITYIaFbl XaJbIKaPAJIbIK 3aMaHayH
CTaHJapTTapFa, TajanTapra,TpeHuepre  cau KEJeTIH OTaHIIBIK  ©OHIM
’KacaraH. ATaJIMBIII PECYpPCKa JeTeH KOJDKETIMILIIK MPoOIeMachl J1a MIEIIITeH.

Jlerenmen, OyiaH ©3re MaHBI3/IbI )KYHEIIK MpoOsieMa OapbIH aTan oTy KepekK, O
nmpoOsema Tek KaHa KazakcTanra FaHa TOH emec, OYJ1 COHbIMEH Oipre ochl OarbITTa
KO3FaJIBIN KeJe JKaTKaH OapiblK enaepae Oap. byn - 3amaHayn TeXHUKaMeH KOHE
KOHTEHTIIEH XYMBIC 1CTEyeri MyFaliMAep KOPMYChl JaWbIHIBIFBIHBIH a3/bIFbl. bi3
npoOJeMaHbl KOTEPY apKbUIbl albINTayJaH ayJlaKnbl3, OYJI OJapablH KiHOCI emMec,0y
apajiac OKbITY 9J[ICTEPiHIH >KOKTBIFIHAH TYbIHJIaFaH >KYHeETIK nmpobiema.

binim 6epyae KeHiHEeH KOJIJaHBUIbIN KeJe )KaTKaH TEXHOJIOTHUsIap MEH KOHTEHT
MYFaJIIM/JII aJIMacThipa aaMaiibl. bi3 MeKTenTe KyMbIC 1CTEHTIH opinTecTepiMI3AcH
OCBIHJAN TYXKBIPbIMIAPABI KOIl ecTuMi3. MyFamiMci3 MEKTENTiH OO0Jybl MYMKIH
eMec,alaiila 3aMaHayW oJeMJEe OHBIH pelli e3repinm JKaTelp. byn Typansl kem
anteutrad. bip ce30en aiiTkanma, OyriHae MyraiiM OutiM Oepyili JEreH poJliHeH
alBIPBUIBIT, OJ KYHHEH KYHT€ 137Iey YIepiCiH YHUBIMIACTHIPYIIBI KOHE OLTiM amyna
’KOJI CUITEYII JIET€H POeJIre CHII >KaThIp. AJI TEXHOJOTHSIAp MEH KOHTEHT YAepicTi
YUBIMIACTBIPYJBIH THIMJII KYpaJibl PETIHJE MYFaTiMMEH OKYIIBIHBIH KOMEKIIiCiHEe
afHaJIbIN KeJlel.
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byrinne anemHuin 6apibik OUTiM Oepy OpTaTIBIKTaphl apanac OHJIAHH-OKBITY JKOHE
MEKTENTEerl JJCTYpil OuniM OepyaiH AYyphIC 9ICTEpl MEH IYPhIC OATAHCBIH 137y
ycringe. DbIIY¥ enaepinin OapiblK capamniibuiapbl O1p aybl3aaH CaHIBIK TYPJICHYMEH
OaliaHBICTBI OONATBIH MEKTENTEp YIIIH OeT OYPBICTHIK COTTIH >KaKbIHJAIl Keje
’KaTKaHBIH alThIN skaThIp. Byl OKBITY oficTepiH TyOereitni e3repreni. Macenen, 2020
xpuapra Kapaih AKI-tarer opra MekTenTeperi KypctapabiH 50 maibi3bl OHJIANH-
YJITiZie OKBITBLIATHIH Ooaasi[4].

OnnaitH  OKBITY DJIEKTPOHIBI  IOIITA,dJCKTPOHIBI  YKIMET, JJICKTOPHIBI
OyXTanTepiiKk €cem CHUSKTHl O3bIK TEXHOJorusuiapra TeHecTiputyae. O3bIK
MHOBAIMSUIap OHIMIUTIKTIH aHa aHbIKTaMachlHA COlKec OaceKere Tycim KaTelp. by
JIETeHIMI3, OJIap camaHbl AHBIKTAUTHIH 00JIAIBI KOHE OJ1 KOJIIAHBICTAFhl JKYHeTIepIeH
Mmyze 6esek 6osmMak. OJapblH CarmaiblK aHBIKTAYIIBI KOJDKETIMIILTIK, bIHFAHTBIIBIK
HeMece KapanalbIMIbUIBIK CEKII/Il UTLTIKTepre OarbITTaIFaH.

EH MaHBI3IBICHI, CHIPTKBI TEXHOJOTHUSIIBIK SKOXKYHe OUTiM Oepy MpaKkTHUKAChIHA
apajiac OKBITY OJICTEpiHIH KipyiHE KOJaibl skKargail TyFbI3bin KaTelp. Ockinan 10
KbUT ~ OYPBIHFBI ~ YaKbITIICH  CaJbICTBIpFaHAA  €NIMI3JIE  HMHTEPHETKE JIEeTeH
KOJDKETIMIUTIK KbUIAaMBIPAK 9pi TYPaKThl neyre 0omnanbl. Skype xone Google-nbiH
yaT CeKUIII KOMMYHUKAIUSHBIH BUPTYaJAbl Kypajjapbl OHJAWH — ceilyiecy i
KaparaibiM opi ap3aH erTi. VIHTepHEeT-KOHTEHT OapFaH CalblH TapThIMIBI OOJIBIM
kenel. Kenmunik oKymbsuiap MEH MyFaltimep/ie HOyTOYK,IUIaHIIET kKoHE CMapTQoH
CEKUII1 KOJDKETIM/II HHTEPHET-KYPbUIFbLIap 0ap.

Apanac OKbITYyABIH AaMybl — OYJI TEXHOJIOTHSUIAPABIH JaMybl dCepiHeH Taija
OosiraH coH raHa emec. Kemn »xarmaiima Oy 3amanayu OuriM Oepy >KYHMeECiHIH »KaHa
napajurMacbld KaObUIIAYAbIH HOTHXKeciHe Kenenl. byn Typansl cap Ken Pobuncon
Kol aWTeim kyp. On 3amMaHayd MEKTEN MOJCTI OCBIAaH JKY3 JKbII OYPBIH
muddepeHnranus MEH WHIUBHIYATH3aIlAsAFa KapCchl JKacajaFaH JIETeH OWJbI alTaIbl.
Mopens OimiMm Oepy Tocuiaepli MEH TEeKCepy/l CTaHAapTTay MakcaTblHAa Maiina
oonran. Ken kesjemzeri oKymisuiapAbl KamMTy YIIiH omOeOar OimiM Oepy >kyieciH
xacay OapbIchiHIa (aOpuKaiIblK Kyie KoiamaHbutraH. JKylie HeriziHae OKylIbLIap
acka Kapad ChIHBIITApFa OOJIHEI1,0J1 CHIHBIN Olp MYFaJTiMHEH TYpaabl >KOHE
CTaHAapTTadraH OuriM Oepy MeH OHBI Tekcepyre Herizmeneal. ChIHbITapFa
OIpIKTIpUIreH OKyIIbUIapFa MyFajmiMaep Oip moHal «Oipaed omictieH Oipuei
KBUIIaMJIBIKTa» (CTaHIApTTalFaH HEMECEe MOHOJUTTI yaepic) Oepyi ke3menreH.byn
MEKTeNTepre MYMKIH/ITIHIIE KON OKYIIbl KaObLIAayFa K0 alliajbl.

MyHnaii Mojens O13re e Ken TMaifjla ajbIll Kejedl. XaJdbIKThIH Y3 Maibi3
cayaTThl 0OJybl COHBIH TiKeJeH HOTHXKecl. AJaiia Oy 6acka ke3eHae OOJFaH JKOHE
0JI Ke3/Ie OKYIIBUIAPJIbIH KOIl O6JIIrH >KYMBICIIb MaMaHJbIKTapblHA AailbIHAANTHIH
eni.3amaHayu ojemjeri 60 maiipi3gaH acTtaM >KYMBIC OpBIHIAphl OW EHOETiHIH
KYMBICIIBIIAPBIH KaxkeT ereni. Con cebenTi je OapraH CaillblH KOJJIAHBICTAFbI XKYie
aTaJIMBIII MACeJIeHi merre anMayaa[5].

bynan e3re,0ipaeit kactarbl €Ki OamaHBIH OKY IKbUIJAMIBIFBI  MEH
KOKETTUTIKTEep1 OlpJel eMecTIriH MyFaJiMep MEH aTa-aHajap Kakchl Outesi. Opoip
OaylaHbIH TYpJI Ke3€HJe OUTIM allyFa JETeH KaKeTTUIIKTepl opTypii Oomamsl. by
MBIHAHBI aHFapTajabl.erep Oi3miH OapiblK Oanamap/blH MEKTENTe >KOHE eMipe
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KETICTIKKE JKETKEHIH Kajacak,oHga 013 OuriM Oepyai opOip OamaHblH Typii
KOKETTUTIKTepIHE Call BIHFAIJIbl alybIMbI3 HEMEce MepCOHANM3ALMUSTIAN aTybIMbI3
kepek. 20-30 OamamaH TypaThIH KOJIMI1 CBHIHBINTA, TE€K KaHa Oip MyFaliMHIH
KeMeTiMeH opOip OajaHbIH bIHFaMbIHA cail cabak ©TKI3y MYMKIH eMec.

KopsIThiHabIIaN Kelle, OKYIIbUIap IbIH ChIHBIITapFa 061y skoHe oJapbl O1p KyHI
Oipaeit oiCTIeH OKBITY-KOMIIUIIK OalaHbl OKBITYJIa THIMII eMec. ¥3aK yakbIT OONbI
Oy nmpobiiema Jien caHaiMai ke, ce0e01 MeKTen KyHeci albIHIa e3re Maceenep
TypraH emi. Anaiima, eHal mpobOiiemMa maiga OoabI:OYKLT omeM e3repmi,0i3miH
OanapiapbIMbI3Fa JIET€H YMITTEPIMI3 ©3rep/i, all MEKTEH-03repreH oK.

byrinri okymbuiap kaHa oJeMJie eMip CYpII KaThIp *KoHE OJlapFa MEKTEITe
OKBITYIIBIH TYJIFara OaFbITTaJIFaH Kyheci KaxkeT. Herisinae Tyiarara OarpITTanFaH
OKBITY ©3apa OaiJIaHBICTBI €Ki WJACSIaH KypaJFaH: MepCOHAIM3AIUSIAHFAH OKBITY
(xeitbipeynep OHBI «HMHIMBUIyaTU3alMsIaraH OKBITY» JACHI1) >KOHE OUTIKTLIIKKE
HETI3JIEITeH OKBITY (OHBI COHBIMEH OIpre«MeHrepyre HETI3/ICNTeH OKBITY»,
«MEHIepyre OKBITY», «OUIIKTUIIK HETI3IHIEr1l OKBITY» HeMece Kel Kkeszaepi
«CTaHJapTTapFa HET13/IeTeH OKbITY» JIeT aTauibl).

JlyphbIC xoHe OIpiiKTe JKy3ere achlpblUIFaH MepCOHAIM3AIUSIAHFAH OKBITY JKOHE
OUTIKTUTIKKE HETI3/IeJITeH OKBITY TYJIFara OaFbITTalFaH OKBITY KYHECIHIH Heri3i
Oonpin caHanabl. bananap/biH €3 mporpecine 31 jkayanThl €KeHJIITIH CEe31HYy1 KoHE
KeJIeHIeKTe ©31H1H OLTIM ajyblH KaJarajayra MYMKIHJIK alybl TYJIFara OarbITTajFaH
OKBITYZIBIH MaHbI3Ibl Oeuiri Oousblll  caHanagwsl. byn pereHimiz, OuliM  MeH
MaIIIBIKTap/IbIH T€3 ©3repyiMEH €peKIIEICHETIH MbIHA 3aMaHjia Oayanap eMip OONbI
O11IM amy KabineTiHe ue 0oaibl.

Con cebenTi g€ apajgac  OKBITY  MaHBI3Abl.  Apajlac  OKbITY-Oyi
MepcoHaNU3AMsTIaHFaH  OKBITY MEH  OUIKTUIIKKE  HET13JIeJT€H  OKBITYIbIH
KO3FAITKBIIIBL. TEeXHONOTHsIap KONTEreH cajaja KemTereH aJaMHBIH TYpJi
KOKETTUTIKTEPIH ©Tey MaKcaThIHAa *amnmnai Oeiimaeyre MyMKiHAiK OepeTiH Oolica,
OHJIAH — OKBITY Jla OKYIIbIFa Ke€3 KENTeH YaKbITTa,Ke3 KEeJITeH Kepje, Ke3 KelreH
OMICTIEH KOHE Ke€3 KEJreH >XbUIIaMibIKTa OuliM amyra MyMKiHAiK Oepeni. Erep
OKYIIIBI TY>KbIPbIMJIAaMaHbl MEHIEPreH 0oJica, OHJa OJ1 ajifa Kapal >KbUIJlaM KO3FaJia
anazawl,erep ol OipAeHEHI KOPBITKBICHI KeJICe,0Ha CoJl IpPKIJIel HEMeCe erep OKYIIIbI
TyciHOeH KaJjica,0HJa OJ MaTepualibl KalTa Kapail anajapl-Oysl OHJIaNH-OKBITYIBIH
Oeperin MyMKiHikTepl. beifHenen aitaThiH Oo0JCcak, OHJIAMH-OKBITY Oayiara Oip
MeKere OipHEIIe >KOJIMEH JKETyre KO amaabl. MyHBIH KOMETIMEH MyFaliMIep
Oamanmapra 0Oacka KbIpbIHAH >KAaKbIHJAI, IIBIFAPMAIIBUT TIEAaror, ycra3, Kyparop,
TopOueneyIi, Oaranayiibl XKoHE KeHec Oepyllll MamMaHbl 00J1a anajbl.

OpHHE, MEKTENTIH OHJIAMH-OKBITYJIbI €HT131M JKaThlp JIET€HI OKBITYAbIH
MepCcoHaTU3AIMsIaHFaH XKOHE OUTIKTIIIKKE HET13e]TeH OKBITY OOJaThIHBIHA KEMil
Oona anmaiifbpl. Ajaija, OHJIAWH-OKBITYABIH KYHJIETIKTI ©MIPIMI3/IIH aXbIpamac
CaJIThIHA allHAJIBIPYABIH €H TUIM/I 9/1iC1 €KeHIHE CEHIMAIMI3.

OneduerrTep:

1. Undopmaruka Herizaepi, 2012:x. Ne 1, 2 — 6et
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2. «Mexkrenrteri OUTIMHIH oficTeMeNiK acmekTinepi», Jxagpuaa M.OK.
Anmartsl, 2006 x

3. BimiMzeri xaHanbIKTap, aknapaTThl — 9ficTeMeNiK )KypHai, Ne 2, 2012 xbl.
Kyna6aega I11.O. « OKymbLIapablH OKY — TAHBIMIBIK OCJICEHIUIITIH apTThIPY».

4. FeuibiMu — nearorukainbik skypHai « Kazakcran mexte6i» Ne3, 2005 x

5. «Mudopmatrka Herizaepi» FeUIBIMU — 9icTeMenik KypHai, Ne 3, 2014 x

K BOITPOCY NCHOJb30BAHUA COBPEMEHHBIX
OBPA3OBATEJBHBIX TEXHOJIOI'M NP OBYUEHUU
BBIYVCJIUTEJIBHON NH®OPMATHUKE

Kamanosa I'.b., Pesmenosa M.1.
Kazaxckuii HallmOHaNbHBIN MEarOrHYeCKuil YHUBEPCUTET UMEHU AOas, T. AIMaThl
Tapa3zckuii rocy1apCTBEHHBIN M1€1arornuecKuii yHuBepcurer, r.Tapas
g_kamalova@mail.ru, revshenova@mail.ru

[lepecMOTp OCHOBHOW NapagurMbl 0Opa30BaHUs OOYCIOBIIEHBI COLMAIBHO-
HKOHOMUYECKUMHU U3MEHEHUSIMH, KOTOPbIE IMPOUCXOASIT B COBPEMEHHOM OOLIECTBE.
[ToTpeOHOCT, B BBICOKOKBAIM(UIIUPOBAHHBIX  CHEIUATUCTAX, O00JaJarouIux
COOTBETCTBYIOIIMMHU COBPEMEHHBIM TPEOOBaHUAM MpOo(hecCHOHATbHBIMI HaBBIKAMH,
Bce Oonee M Oonee Bo3pacraer. M 3TO NPUBOAUT K TOUCKY HOBBIX MyTel
opranm3anuu Mpo(ecCHOHATFHOW MOATOTOBKH OYAYIIMX YyUYWTENeHd, K TIOUCKY
HanOosee 3PPEeKTUBHBIX METOJ0B, (POPM U CPEACTB OpraHU3AMU 00Pa30BATEILHOTO
npouecca. OIHUM H3 BO3MOXKHBIX CIOCOOOB TMOBBINIEHUS  3(P(EKTUBHOCTH
oOpa3oBaTenpHOr0 IMpolecca OyaylmMx Yy4uTened, B TOM 4YHCIEe Y4yuTelleh
WH()OPMATUKU SIBIIAETCS MPUMEHEHHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA.
B npodeccronanbHoi moAroToBKE OYymKUX yuuTened HHPOPMATUKHN 3HAYUTEIHHOE
MECTO OTBOJIUTCA BBIYUCIUTEILHON WH(OpMaTUKe. DTO OAHO U3  HAYYHBIX
HarpaBieHU WH(OPMATUKU, «BKIIOYAIOIIEE OTOOpAKEHHWE aJITOPUTMOB Ha
ApPXUTEKTYPY BBIUUCIUTEIBHBIX CHCTEM, MPUKIAJHOE MPOTpaMMHOE ObOecreueHue
BBIYMCIIUTENBHBIX 33/1a4 ¥ METOJOJIOTUIO YUCIEHHOTO MOJICTUPOBAHUS MPOIIECCOB U
siBJICHU [1].

3aMeTuM, YTO MO MEpe TOro, KaK KOMIBIOTEPHl CTAHOBWIIMCH CIIOCOOHBIMHU
pemiath Bce OoJiee CIOXHBIE 337auyd, JAaHHOE HampaBlieHWE MpuoOpeTano Bce
OoJplIee 3HAUEHHE U BAXKHOCTh. M CerojHs, Kak MHOTO JIET Ha3aJ, BEIYMCIUTEIbHAS
nHpopMaTHKa 3aHUMaeT 0co00e€ MECTO B pEIICHUWH 3a7ad, BO3HUKAIOIIMX B
pa3IMYHBIX MPHUKIAIHBIX 00JaCTsIX, TOCKOJIBKY M CETOJHS «CaMbI€ COBEPIICHHBIC U
JOPOTHE KOMIBIOTEPHl HCHOJB3YIOTCS JJIs  pelIeHUs 3aJady C  OTYETIMBOU
MaTeMaTUYeCKON MOJIOIIJICKOM; B IIMPOKOM CMBICIIC BCE ITH 3aJa4ll MOXXHO Ha3BaTh
3a/la4aMi MaTeMaTH4YeCKOr0 MOJETUPOBAHUS [2].

Buenpenune wunHpopMaTHKM B CHCTEMY O0O0pa3oBaHUs €€ B paMKax TMEpPBbIX
(aKyIbTaTUBHBIX KYpCOB HAYMHAIOCh HMMEHHO C DJIEMEHTOB BBIUYMCIUTEIHHON
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uHPOpPMAaTUKU  (SJIEMEHTOB  aJIrOPUTMHU3ALIMU, BBIYUCIUTENFHOM MaTeMAaTUKH,
IPOrpaMMHUPOBAaHUsl PELIEHUS BBIYMCIMUTEIBHBIX 3a7ady U J1p.). OCHOBHbIE €€
IIOJIO’KEHUS! OTPAKEHbI B 0a30BOM Kypce HH(OPMATUKH B paMKax pa3HbIX pa3/JesioB U
TEM, U MOJy4yaroT JajibHEHIIee pa3BUTUE B JPYIHX Kypcax Y4YeOHOro IUIaHa
HOATOTOBKM  yuuTened  uHpopmaruku.  PaccmarpuBaemoe — HallpaBlieHUE
MH(POPMATUKN OXBATHIBAET CIIEAYIOLINE BOIIPOCHI:

- IOCTPOEHHUE MAaTEMATHUECKON MOJIENH SIBJICHUI U 00BEKTOB PEaJIbHOTO MUPA;

- MaTeMaTHUYEeCKUH amnmapaT IOCTPOEHUS U HUCCIEAOBAHMS BBIYMCIUTEIbHBIX
AITOPUTMOB;

- peanu3anus Mocie10BaTeIbHOT0 BEIYUCIUTEIBHOTO AJITOPUTMA;

- MOHATHE Mapajulesii3Ma W BONPOCHl OPraHU3ALMH IAPAJUIEIbHBIX BBIUMCICHUM;
napajuieibHoe 0000IIeHHE TPAAUIIMOHHON MOCIEI0BATEIHON TEXHOIOTUN PEIICHUS
BBIYHMCIIUTEIBHBIX 33/1a4;

- COBpPEMEHHOE INPUKIATHOE MpPOrpaMMHOE OOecreueHue, HeoOXoaAuMoe s
pealin3aluy BBIYUCIUTENbHBIX 3a7au.

CnenoBaTenbHO, BBIYUCIUTENbHAS HH(MOpPMATHKAa 3aTparuBaeT MHOTHUE
BOIPOCHI M TEXHUYECKOTO OCHAIIECHUS, U MPUKIIATHOIO IPOrPaMMHOT0 00ecreueHus
BBIUHCIUTENBHBIX 33]a4, & TAaKXKE aJITOPUTMHUECKUX TEHJIEHUUN U MOJEIMPOBAHUSA,
CTOJIb HEoOXoauMble OyAylleMy YYWUTEI0 HMH(POPMATUKM B NPOQPECCHOHATBLHOU
JesTeIbHOCTU. B 4acTHOCTH, 3aTparuBaeT MHOTO Ba)KHBIX U1 OYJQYyILIEro y4YuTels
MH()OpPMATUKU UAEH M METOAOB, BKJIIOYAas TOYHOCTh YUCJIEHHOTO MPEACTABICHMUS,
aHanu3 OIMOOK, YUCICHHbIE METOAbI, MapajlieIbHble APXUTEKTYPhl U aJITOPUTMBIL,
MOJICJIMPOBAHUE U BU3YaIU3aLIUIO HAYYHBIX TAHHBIX.

MHoro paboT TMOCBSIIEHBI  BONpOocaM  OOYYEHHS  BBIYMCIHUTEIBbHON
uHpopmatuke B nenarorndeckoM By3e (E.bl.bupaiibekoBa, I'.b.Kamanosoii,
A.b.3akupoBoii u 1p.). B uccnenoBaHusX NEpEeUUCIECHHBIX aBTOPOB JOCTATOYHO
riyOOKO OO0CYXAaroTCsl COAepXkKaTeNbHbIE W METOJUYECKHE acCleKThl O0y4YeHwUs,
oTMeyaeTcsi  OONBIIONW  TOTEHIMal  COBPEMEHHBIX  00pa3oBaTeibHBIX U
MH(OPMAIMOHHBIX TEXHOJIOTUI B 00YYEHUH BBIUYMCIUTEIBHON HH(DOpPMATHKE.

Opnum u3 HambOosee 3PGEeKTUBHBIX MOIXOJ0B B OOYUYEHHH BBIYHCIUTEIHLHOM

nH(pOpPMaTUKE B CBETE JACHCTBYIOLIETO HBIHE TOCYAapCTBEHHOTO 0011€00513aTeIbHOTO
cTaHaapta Bbiciiero obpaszoBanusi PK  [3] SIBJISIETCS.  KOMIIETEHTHOCTHO-
JesITeIbBHOCTHBIN MOJXO0J], KOTOPBIN MpearoaraeT 3aMeHy CUCTEMbI 0053aTeIbHOrO
(dbopMHUpOBaHUS 3HAHUN, YMEHUN U HABBIKOB HA0OPOM KOMIMETEHIIHI, KOTOpbIe OyAyT
(bopMHpPOBATHCS Y CTYJIEHTOB B MPOLIECCE UX ACSATENBHOCTH.
[Ipu TakoM moaxo0/1€ yCUIIMS TIearora HarpaBJieHbl HE Ha Mepeladyy TOTOBbIX 3HAaHUN
y4YaIllMMCs, @ HA CTUMYJIMPOBAHHE MMOMCKA 3HAHUN Ha OCHOBE YK€ UMEIOIIMNXCA Y HUX
YMEHUW ¥ HaBBIKOB, Pa3BUTHE YMEHUN OSTHU 3HAHUS NPUMEHATH Ha MPAKTHUKE.
[lockonbKy TOJILKO MpU AKTUBHOM Yy4YaCTUM CTYIEHTA B IPaKTHYECKOU
JESITeIbHOCTH, B CaMOCTOSITENIbHOM MOCTaHOBKE MpoO0JeM, BHIpA0OTKE U MPHUHITUU
penieHusi, GopMyJIMPOBKE BBIBOJOB U MIPOrHO30B, OH XOPOIIO MOHUMAET, 3aIOMUHAET
Y YCBaMBaeT MaTepUa U MOXKET IPUMEHUTD MOJTyUYECHHBIE 3HAHUSI Ha MTPAKTHKE.

KoMneTeHTHOCTHO-ACSITENbHOCTHBIM  MOAX0A BKJIIOYaeT B cels Oa3oBbIe
oOpa3oBaTesbHbIE TEXHOJIOTHH, B YUCJIE KOTOPHIX TEXHOJIOTMH OPUEHTHUPOBAHHBIEC HA
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IPYNIOBYIO pabOTy CTYJAEHTOB (00y4eHHE B COTPYAHHUECTBE U JIP.), KOTOPHIE OUYEHb
¢ dexkTuBHBI B 00y4YeHUU JaHHOMY HarpaBiieHHt0 uHbopmaTuku. OHU TasT B cede
OTPOMHBIEC BO3MOKHOCTH ISl pa3BUTHUS [T03HABATEILHONW aKTUBHOCTH O0YYarOIINXCA,
dbopMHUpoBaHUS y HHUX YCTOMYMBOTO HHTepeca K mpeamery. MMeHHO oOHuU
NpeIycMaTpPUBAIOT LIMPOKOE HCIOIb30BAHUE HCCIEAOBATENbCKUX, MPOOJIEMHBIX
METOJIOB, MPUMEHEHHUE TOJYUYECHHBIX 3HAHWM B COBMECTHOM WJIM WHIWBUIYyaIbHOU
NESTEIbHOCTH, PA3BUTHE HE TOJHKO CAMOCTOSITEIBHOIO KPUTHUYECKOTO MBIIUICHHUS,
HO M KyJIbTypbl  OOINEHHUS, YMEHHS OCMBICIMBATH TMOJy4aeMble pPE3yJIbTaThl,
MO3BOJIAIOIINE UM (POPMHPOBATH COOCTBEHHYIO apryMEHTHPOBAHHYIO TOUKY 3PEHUS
HAa MHOTHE MPOQecCHOHATbHO-TIeAarorndeckue mpoodnemsl. Mcmonb3oBaHue HX B
oOy4eHUH BBIUUCIUTENbHON wuHPOpMaTuKe 3¢dekTuBHO. IddeKkTuBHas HUX
peanuzanus BO3MOJKHA C IpUMEHEHUEM HOBBIX UH(pOPMAaLIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, aJIeKBaTHBIX COBPEMEHHOMY OJTaly Hay4dHO-
TEXHUYECKOTo pa3BuTHs. B ux uucne TtexHomorun Web 2.0, mnozBosstoniye
M0JIb30BATEISIM COBMECTHO paldOTaTh M pa3MeuiaTb B CETH HMHPOpPMALUIO B
pa3nnuHbiX Qopmax. OHU 00Ja7ar0T AUIAKTUYECKUMU CBOMCTBAMHU KakK IPOCTOTA
MCIOJIb30BaHUSl U JIOCTYHHOCTb, 3()(PEKTUBHOCTh OpraHu3aluu HH()OPMALMOHHOTO
IPOCTPAHCTBA, HAAECKHOCTb M Oe3omacHOCThb. TexHonoruun Web 2.0 ynoOHbI B
OpraHu3aluu y4eOHOro Mpolecca, CaMOCTOSITENIBHON pabOThl M MOTOMY HAaXOIAT
IIMPOKOE TpUMEHEHHEe B oOpa3oBaHuu. Ilpu 3TOM Bce walle HCHOIB3YIOT
cienyromue cepsuce Web 2.0:

- nokymeHThl Google; cepBuckl Calameo AJist co3aHUsI THTEPAKTUBHBIX MyOJIUKaIUi
B BHJE MpE3eHTalMil U JAp.; oHyaiiH-cepBuCc Cacoo sl COBMECTHOM paboThl IO
co3manuio cxeM um aumarpamm; Glogster nisi co3gaHuMsi MHTEPAKTUBHBIX IJIAKATOB
yIOOHBI Ha Tare U3yuyeHUs HOBOTO MaTepuala.

- JUIs 3aKpEIUICHUs TMPOWJEHHOTO MaTrepuaia JIETKO HCIOJIb3YIOTCS CEPBHCHI
LearningsApps (co3manue WHTEPAKTUBHBIX yrnpakHeHuii), Zondle (mist cosmanus
OecrutatHbix oHyaH-urp), QuestBase (cozmanue TectoB), Google-bopmbr — s
COJIaHUSI OIIPOCOB.

- Ha JTamax akTyaJlu3aluy MaTepuana, MOJBEJICHUE UTOrOB 3aHATHS, pediexcun
MOTYT OBITh HCIIOJIB30BaHbI cepBHUCHI Linoit, Stixy, Glogster u apyrue[4].

Takast opranusanusi yueOHOTo mporiecca Mo BBIYMCIUTENBHON HHPOpMATHKE
noctaToyHO 3((EeKTUBHA B COBPEMEHHBIX YCJIOBMSIX, KOTJa CTPEMHUTEIbHBIMU
TEMIIaMU Pa3BUBAIOTCS HOBBIE COBPEMEHHBIE TEXHOJIOTMH. KX mpuMeHeHue B
00pa30BaTeNbHBIN MPOIIECC TIO3BOJISET MPUBUTH MHTEPEC K M3ydaeMOMY MaTepuaiy,
pa3BUTh TBOPYECKYIO AKTHBHOCTH, MOBTOPUTH M 3aKpPEMUTh Y4YEOHBIM MaTepual,
HAaXOAWTh pEUICHUS B HECTAHJAPTHOW CHUTyalldd, CIOCOOCTBYET pPa3BUTHIO
KOMIIETEHTHOCTH OYyIyIMX MEAaroroB B 00JacTH MPUMEHEHHUS METOJOB M CPEICTB
BBIYMCIUTENBHON MH(pOpMaTUKHU, HEOOX0AUMON 1isi 3(h(PEeKTUBHON B AanbHeMIIen
TPYAOBOU JI€SITETBHOCTH.

Jlureparypa:

1. Wnemn B.II. BerumcnurensHas uwHOpMATHKA: OTKPHITHE HAYKH.-
HoBocubupck: Hayka, 1991.-198c.
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PHOTOSHOP BAFJAPJIAMACBIHIA DKITHAEPII KYPY ’KOHE
OPHATY

Kapsimcakos 7K. K., AraeB E.K.
. YonuxanoB ateiHaarsl Kexieray MeMIIEKETTIK YHUBEPCUTETI,

Kexeray K.
k_zh zh@ mail.ru

PhotoShop-Ta skmmHaepi KoIaaHy.

Photoshop-ta e3 KyMmbICTapbIHBI3[BI TE€3 apaja OPBIHIAY KOJIAphl Typasbl
oimanabiHbI30a? Onaii Oojca, ci3re SKIIHAEP Typajbl OUIT€H KbI3BIK OOnaabl el
cenemi3. Adobe-TeiH KpI3MeTKepiiepi Ke3iHJe KONJIAHYIIBIHBIH 1C OpeKeTTepiH
aBTOMATHU3ALMSIIAY TOCUIIH OMJIan TankaH 0O0JIaThIH, OHBI oJiap “Actions” (oneparym)
nen atanbl. On gereHimiz kemrtereH doTorpadusiiapra 0i37aiH Oip 1C-OpeKeTTi
KaliTanay, SFHU TYCTepAl Typajay, OeTTi xkapbIKTaHabipy (codT-punbrpriep),
TYCTEepAl KYIIEHTY TaFbl COJ CHSKTBI KOIITeTeH oIepalusiiapisl KahTa-KahTa
OpbIHAail OepMec YIIiH, OJap/bl KIIHFA >Ka3blll, OJIapFa aTayblH KOMWBIM, KOJJIaHY
nereH MarbiHaHbl Ounmipeni [1: 102]. Dxmupgep 613re dortorpadusiaapasl eHIEY,
Typii 3¢ deKTTep Kypy FaHa emec, COHbIMEH Katap 3D moTiHaep/l Te3 apajga Kypyra
MYMKIHJIIK Oepe/.

Keneci kagampaap apKbUIbl SKIIHAEPAl KYKTEy, Oanrtay »oHE KOJIJaHYJIbl
KapacTelpaMbI3 [2].

1 KamaM — IKIIH/I KYKTEY.

O3nepIMI3IIH  1C-OpeKeTTepiMI3l  KypMmac OypbiH, €H OipiHIIl JaibiH
AKIICHACP/Il JKYKTEM, oJapibl KoJIIaHblll KepiHi3. MHTepHer xemicineHn Photoshop
Actions cuitemeci OOWBIHINA MalibIH SKIICHAEP/l >KYKTEN ajbIHbI3. OKIIHIASPIl
KykrereH kesne ciz ATN wemece ZXP dabipuigapein  amaceis.  OnapabiH
AWBbIPMAILIbUIBIFBIL:

- ATN daiisimaapsl — SKIIHAEpAi Tikener Photoshop-ka sxykreii.

- ZXP danibimaper — skmazgepal Adobe Extension gucreuepi apKbLIbI
KYKTEH/I1.
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2 kagam — ATN (aifpUIbIH Katali KOJIaHy Kepek.

ATN ¢ailblIbIH KYKTETEHHEH KeWiH OFaH THIIIKAH TETINIMEH €Ki peT MIepTiHI3.
Photoshop Oarmapnamacein kocwi, OkHo — Omnepanuu (Window —  Actions)
KOMaHJalnapblH OpbIHAaHbI3. Erep o1 aBTOMATTBI TYpHAE >KYKTEIMece, OHJa OHbI
KOJMEH Kocyra Oomaapl. On yHIiH oONepanu IMaHEeNMHIH JKOFapFbl OH JKaK
OYpPBIIIBIHAAFEI  TUICBI3BIKKA IIepTin, Ma3ipAaeH "3arpy3uth omnepanuu" (Load
Actions) TaHaay )KOHE apXUBTEH IIBIKKAH SKITHHIH OyMachIH TaHay.

3 kagam — ZXP ¢aiibUiblH Kallail KoJgaHy Kepek.

Erep ZXP ¢aiibuibl apxuBTe Ooiica, onga ouHbl Adobe Extension Manager
apKBUIBI OpHATYFa OOJIAIIBI.

Photoshop-ka apuanran skmHAepAiH OapibiFsl Oipael Kayirci3 emec. JlaibiH
ic-opeKeTTepIl Kocmac OYpbhIH, alJbIMEH TYMHYCKa (Gaibuiasl 0eJieK cakTall ajFfaH
xeH. Kelbip skiHAep Kem omepamus OpbIHAAN, TYMHYCKalbIK (aibuira aeiin
KanTapa ajJiMan KaJlachl3.

4 xamaMm — DKIIH oIepalysiiapblH iCKe KOCY.

Onepanusuiapapl iCKe KOCY YIIIH OJIapAbl Ti3IMHEH TaHjAan, «BBIMTONIHUTH
akTuBHY0 onepaiuio (Play)» GaTeipMachiHa mepTy Kepek - 001bl!

PhotoShop-ta skurHmapasr Kypy.

OKIIHJIEpPMEH KYMBIC ICTEN YHUPEHIreHHEH KeHiH, ©3[epiHi3/IIH dKITHACPIHI3II
xazyra Oomanpl. «Omepanun» nanuTpachkiH  amambiz  («OKHO»  MO3ipiHEH
«Ormeparu» paano OaTBIPMACBIH CKIIHAI KbIIy KEpEeK) JKOHE CoKec OaThlpMmara
HIepTIMN, aHa ornepanus Kypambl3. OFaH aTblH, K€peK OOJFaH kKarjaaija NepHeep
KOMOUMHanusAchiH OepeMi3. KpI3bT HYKTE »KaHcCa, OJ jKa3y JKYpIN >KaTKaHIbIFbIH
oinmipeni. @otorpadusHbl eHHAEY ONepauusiapblH  OpbiHAAN, «Onepanum»
HaJMTPaCHIHAAFbI JKa3y bl TOKTaTaMbI3. boiibl, 013/11H jkaHa dKIIHIMI3 qaibiH [3].

DKIIHAEPAl )ka3y Ke31HIeT1 KeiOip YChIHbICTap:

Onepanusiiapra KemnTereH KOMaHJalapAbl >ka3dyra Oonanel (Oipak OapiibIK
KOMaH/1ajaap eMec)

MpiHa caliMaHziap apKbUIbl OPBIHAAQJIATHIH Olepalusapabl xKazyra Ooajbl:
«Obmactey, «llepememenne», «MuoroyroapHuk», <«Jlaccoy, «BommeOHas
najoukay», «Pamkay, «®parmenTy, «BommeoHsIi JacTuk», «I'pagueHTy, «3aluBKay,
«Tekcry, «Durypa», «Kommenrapuin», «llumerka» xoHe «l[BeToBOM 3Tamon»,
COHBIMEH KaTap, MbIHA mnaHenpaeriiepai «Ucropus», «O0pasmby, «llBeT»,
«Kontyps», «Kanane», «Crnony, « Ctiim» xkoHe «Onepaum.

AnbIHaTBIH ~ HOTHXKeNep (Gaingapra >koHe OarjapiamMaHblH — alHBIMAJIbI
OanTaynapbiHa (eKmiHII KabaT, HEri3ri Tyc) OailmaHbICThl OoJaasl. Mbicaisl,
paauychl 3 nukcenb O0onaTeiH «PasmbiTue mo [ayccy» QuibTpl pyKCaTTbUIBIFBI 72
xoHe 144 Hykrte nroiimre 0osateiH ¢ainaapra apTypdi addexT depeni.

KenTeren nuasnor tepesenepiae aiablHIa OpPHATHUIFAH OamTaynap caKTalaibl.
XKazap anapiaga 6anraynapabiH IYPHICTHIFBIH TEKCEPIT aIbIHbI3.

OkmHnep — Photoshop GarmapiamMachIHBIH 6T JKaKChl Kypall caitMaH apbIHBIH
0ipi, ousiMeH Photoshop mMactepriepi MeH >kaHa Gacram KaTKaH KOJJAAHYIIbLUIApD OTe
THIM/II KOJITaHa ayiajbl.
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OOPMYJIbl MACCHUBA B MS EXCEL

Kapsimcakos K.0K., 7Kak U.H., Ataes E.K.
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[Tox MaccuBOM OOBIYHO MOHUMAIOT HAOOp JAAHHBIX, OOBEAMHEHHBIX B TPYIIITY.
MaccuBbl ObIBalOT OJIHOMEPHBIC WM JABYMEpHbIC. JIerko cooOpa3uth, 4TO MOYTH B
moboit tabnuie Excel mpu kemaHuM MOXKHO HAaWTH OJUH WM HECKOJBKO TaKUX
MAaccHUBOB. [1]

MaccuB - 3TO MHOXKECTBO SYEEK, COAECPHKUMOE KOTOPBHIX 00pabaThIBacTCs Kak
eauHoe menoe. Takue sSYEHMKH MOTYT YKa3bIBaThCsi KaK MMEHOBAHHBIM JHMAIa3oH.
dopMyna MaccuBa - 3T0 Gopmysa, ONEPHPYIONIAs C OJHUM WA HECKOJIbKHMHU
MAacCCHBaMHU. [2]

®opmynbl maccuBa B Excel - 310 cneuumanbHbie Gopmyiibl 1 oOpabOTKH
JTAHHBIX U3 TaKUX MaccuBOB. DOpMYITEI MacCHBa ETATCS HA JIBE KATETOPUU - TE€, UTO
BO3BPAIAIOT OHO 3HAYECHHWE M TE€, YTO JAOT Ha BBIXOJE IEIbI HAOOp 3HAYCHHM.
@dopMyna mMaccuBa — 3TO OJMH W3 HamboJsiee MOUIHBIX HHCTpymMeHTOB Excel, HO
TaK)Xe U OJIMH U3 CaMbIX CJIOXKHBIX. be3 popmyn maccuBa MOKHO 0OOMTHUCH, T.K. ITO
MPOCTO COKpAIlleHHasi 3alKiCh TPYNIbl OAHOTUIHBIX (opmyn. Omnako, y (opmyn
MaccHUBa €CTh CEpPhE3HOE MPEUMYIIECTBO: OJHA Takas (Gopmysia MOXKET 3aMECHHTD
OJIMH WJIM HECKOJILKO CTOJIOIOB ¢ 00buHbIMU (hopmynamu. Hanpumep, MOKHO HalTH
CyMMY KBaJpaToOB 3HauYeHUU u3 auarnazoHa A2:A12, mpocrto 3anucaB B sueciike B14
dbopmynny =CYMM(A2:A12"2). Ins cpaBHEHUs: 4TOOBI HAWUTH CyMMY KBaJpaToB,
UCIIONIB3YsT OOBIYHBIC (POPMYIIBI, HAM MOTPEOYETCsS MOMOJHUTEIBHBIN CTOJOEI] IS
BBIYMCJICHUS KBAJPAaTOB 3HAYCHHUI U OJ{HA SYCHKa JIJIsl UX CyMMHUpOoBaHus. [3]
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dn bR
i

i £ P L

L]

Bl ~ S [{=CYMM{SAS2:5A51272)}

A A B

1 3HayeHwun KBagpathbl 3HAUEHHH
2 1 1
3 2 4
4 3 9
5 4 16
6 5 25
7 5 36
3 7 49
9 3 64
10 9 31
11 10 100
12 11 121
13 | Cymma KBagparos 506

Cymma KBafpaToB
14 |{CSE)
R

loToBo = | T100% o

L
Pucynok 1. Berurcnenue cymmbl KBaapaToB

[Ipumep pacuera XapaKTepUCTUK aBTOMOOUIIEH.

Paborta N°1_3apakne 2.xlsx - Excel = -

[Tl bcasce  Paswencacrpammuer  Gopuyner  [anrsie  Peuersuposamwe  Bwa  Hagcipoicn  ABBYY FineReaderl?  Ynwsepcanorioiii conseprep goxymeros @ Momouy Bxoa 5 Ouwii socryn

&

Calibri - -lA A = S |obuwmn - E-'-—l E5] D B beranums < 3 - '?“Y p
B - & By - @~
BetasuTe - MK K Y - D ~ M A~ - B2, g5 om 8 & YenosHoe ®opmatuposate Ctann . . Coptuposka Haiiti
dopmatipoBarne~ KkakTabnny * Aueex~ D Popmar £ wdnnerp sspenuTs -

Eypep obmera & Wpnpt £ BripasHmearme £ Yncno i} Cruan Aueiikn PepakTnposarne S
Q3 - F3 v

A B C D E F G H 1 J K L M N [¢] P Q R [«
1 PacgeT XapaKTepHCTHK aBTOMOGHIeH

Me|  Maprku mawun  |Mowpocts | Bec (kr) | Konuuecteo | OBwem  [Vekopenue

(kBT) unnukapos |unaumgpa | (0-100
2 (wr.) (autp) | kanfu) cex.
3 | 1]smw 102 1800 6 4 14 |:!
4 [ 2 |audi 105 1750 & 4 15
5 [ 3]kia 75 1300 4 16 18
6 | 4|kia 85 1450 4 2 17
7 | 5 [Mercedes-8enz 96 1600 4 24 16
& | 6 [Nissan 80 1200 4 14 18
9 | 7 [nissan 99 1456 4 18 15
10 | Ne PaccuHTaTh C Pe3ynsTar KommeHTaph#i
11 | 1 |- MakcumansHyio MOUHGCTE 38TOMOBUAR BECOM MeHEe K1; 99 |{=MAKC(ECTM{D3:D9<B18; C3:C9))}
12 | 2 |-naumenswnii sec asTomoBuAR Becom K2; 1200 [{=MMH(ECA(D3:D9<B19; D3:89))}
13 | 3 [-cymmapHeii sec aEToMoBUAEl € yncaom UMAMHARoE Bonee K3; 3550  |{=CYMM(EC/M(E3:£9>B20; D3:09))}
14 | 4 |-cpeanuii o6vem unaunapos asTomoBuned dupmel Ké; 1,6  [{=CP3HAY(ECNW(B3:89=B21; F3:F3))}
15 | 5 |-cpeanee snavenme yoropenna asTomoBunei dupmel ke, 165  [{=CP3HAY(ECNN(B3:89=B21; G3.GO))}
16 | 6 |-cpeaHee 3H3YEHME MOILHOCTH 3BTOMOBMAEN C VCHOPEHMEM *KE, HO <KT. 91,71 |{=CPSHAY(EC/MIB23>G3:GI~B22; C3:CI))}
17
18 w1 1500]
19 2 1500]
20 x5 E
21 |k Nissan
22 (k6 15]
23 k7 17] -
Juctl ® Ll v

Fotoso H m - 1 + 97%

RU

P T

15

Pucynok 1. Pacuer xapakTepucTuk aBToMOOUIEH

B ornmume ot BBoma OOBMHBIX (QopMmyli, mocie BBoja (GOpMysIbl MacCHBa
Hy’)kHO HaxaThb BMecTto ENTER komOunammio xmaBumr CTRL+SHIFT+ENTER
(mostromy, mHorna, ¢hopMmysbsl MaccuBa Takxke HazwpiBatoTcs (popmynamu CSE - s10
nepBble OYKBBI OT Ha3BaHWS KIIABHII, UCTONL3yeMbIx mis BBoaa Ctrl, Shift, Enter).
[Tocne storo popmyna Oyner oOpamiieHa B GUTYpHBIE CKOOKH { } (MX HE BBOJSAT C
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KJIaBHUATYPHI, OHH ABTOMAaTHU4YCCKH IMOABJIAIOTCA IIOCJIC HaxKaTu:d

CTRL+SHIFT+ENTER).[3]

Jiist paboThI ¢ hopMyIaMu MacCHBa HEOOXOIUMO 3HATH CIIEAYIOIIEE:

v' IlpuznakoM (OpMyJIsl MacCHBa SBISIOTCS (HUIypHbIE CKOOKHM B Hayale |
KOHIIE (POPMYJIBI.

v' ®urypHsle  CKOOKH  BBOJATCS  HaXXaTHeM  KOMOHWHAIMHA  KJIIABHIII
[Ctrl+Shift+Enter] - nubo mo 3aBepirennu BBoJa (OPMYIIBI, MO0 B TpoIEcce e
pEeIaKTUPOBAHMUSL.

v' Tlpu penaktupoBanuu Gopmyi PUTypHBIE CKOOKH HCUE3ArOT.

v’ JIis BOCCTAaHOBICHHWS TMPU3HAKA MACCHBa II0CIEC PEIAKTHPOBAHUSA HYKHO
MOBTOPHO HaOpaTh yKa3zaHHYI0 KoMOuHaruio kiasu (CSE).

v\ ®urypHsle CKOOKHM, BBEIEHHBIC ITyT€M HaXaTHUS COOTBETCTBYIOIIUX KM
KJIABHIII KJIABHATYPBI, HE SBIISIOTCS MPU3HAKOM MaccuBa. [2]

[IpenmymiecTBa U HEAOCTATKHU.
[IpeumyiiecTBa npuMeHeHHs GOPMYIJT MacCUBa:

v' ®opMyabpl MacchBa KOMIIAKTHBL. YacTo ObIBae€T, 4YTO JUIA IIOJy94EHUS
pPE3yIbTAaTOB HEOOXOJIUMO BBITIOJIHUTH PSJ MTPOMEKYTOUHBIX BBIUYMCICHUHN, KOTOPHIC
3aHUMalOT MecTo Ha sucte. [IpumeHeHne DopMyn MacCMBa MOXKET CYLIECTBEHHO
COKpATUTh KOJIMUECTBO MUCIOJIb3YEMBIX (POPMYJIaMHU STYEEK.

v' O0beMHEHNE BBIYUCICHUM B (OPMYyJTy MaccHBa BO3BPAIIAIONIYI0 MAacCHUB
3HAQYEHUN HE IMO3BOJISIET ONIMOOYHO YJAIUTh OJMH WM HECKOJBKO 3JIEMEHTOB
MaccuBa (B 3TOM clydae nosiBisieTcs okHo "Henb3st yaanuTs 4acTh MmaccuBa')

v’ JIisi HEKOTOPHIX BHIYMCIICHMI MOKHO HAaIUcaTh OAHY (OpPMYyIly MacchBa W
pacrpoCTpaHUTh €€ Ha LEJbIN JUana30H siYeeK. DTO MOBHIIIAET HATJISAHOCTD.

v' PecypcoeMKocTh (hOpMyJI MAaCCHBA TUCHUILIMHUPYET pa3pabordnka. DopMyIisl
MaccuBa SBJSIOTCS CBOCOOPA3HBIM WHIAMKATOPOM HEJIOCTATKOB MPHU MPOCKTUPOBAHUU
pacuetoB Ha Jmcte. Ecnu ®opMmyn maccuBa HCMHOJB30BAHO HA JIMCTE CIUIIKOM
MHOTO, TO HAaYMHAIOTCS TPOOJIEMBI CO CKOPOCThIO BhlunciieHui. Kak mpaBuio, 3To
ApKO TPOSIBIIsIETCA i TaOmuI, ¢ KoJIMuecTBOM CTpok ©Oonee 1000 (wm,
COOTBETCTBEHHO, C TAKUM >K€ KOJIMYECTBOM (DopMyJ MaccuBa). BbIX010B HECKOBKO:
MepPEenpOeKTUPOBAHNUE PACYETOB Ha JUCTE (yIajJeHue JUITHUX (GOPMYII, YIPOIIECHHUE
Tabnui,  Jg00aBiIeHHWE  CTOJOIOB C  MPOMEXKYTOUHBIMHU  BBIYMCIICHUSIMU);
ucnojp3oBanue CBOJHBIX TaONMIl; HCHOJIb30BaHHEe (YHKIUMNA paboThl ¢ 0azoif
JAHHBIX; IepeHOoC Tabyuil B Access.

Henoctatku npumeHeHus1 (GOpMyJT MaccrBa:

v’ Cnoxusle (JOPMyIIbIl MACCHBA MOT'YT CYILECTBEHHO 3aMEIINTh BEIUMCIICHHS Ha
JUCTE, a TaKKE COXpPAaHECHHWE, OTKPHITUE W 3aKkpbiTue KHUrH. CremyeT u30erarh
WCIIOJIb30BaHUs B (DOPMyJIax MacCHBa CCHUIOK Ha EJIBIE CTOJIOIBI MJIH CTPOKH.

v' HoBnukaM ObIBaeT TpyaHee MOHATH (OPMYIBl MacCcuBa, 4eM OOBIYHBIE
dbopmyIbl (3TO MJI1aTa 32 KOMITAKTHOCTS);
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v ®opMyIibl MaccuBa TPYJHEE CO3/1aBarh, T.K. IOMUMO PEIICHUS CaMOW 3a1auu
HE00X0IUMO, 4TOObI (hopMmysa ObUTa MPABUIBLHO CIPOEKTUPOBAHA M HE TOPMO3HIIA
BbIUKCIICHHE JUcTa. MIHOrIa mpuXOoAUTCS OTKAa3bIBAThCS OT MCIOJIB30BAaHUS (OPMYIT
MacCHBa B MOJIb3Y HUCIOIb30BaHUS JIOMOJHUTEIBHBIX CTOJIOOB ISl IPOMEKYTOUHBIX
BBIYUCIICHH, YTOOBI YCKOPUTH BhIUUCIICHUS. [4]

Jluteparypa:

1. http://www.planetaexcel.ru/techniques/2/91/

2. http://www.taurion.ru/excel/8/18

3. http://excel2.ru/articles/formuly-massiva-v-ms-excel-znakomstvo

4. http://excel2.ru/articles/formuly-massiva-v-ms-excel-preimushchestva-i-
nedostatki

5. http://lib.kstu.kz:8300/tb/books/Informatika/lab/labl.htm

6. http://lib.kstu.kz:8300/tb/books/2013/Informatika/Informatika/lab/lab2.htm

TURBOSITE BATTAPJIAMACBIHBIH KOMEI'TMEH JJIEKTPOH/IbI
OKY-oAICTEMEJIIK KEHIEHIH K¥PY

Kacenosa b.P., AlinapxanoBa A.K.
[I.YonuxanoB ateiHaarsl Kekieray MemiiekeTTik yHuBepcuteTi, Kekieray K.
abokanakan@mail.ru

Kazakcran PecnyOnukacbinga 6i1im 6epyal nambeityasid 2011-2020 xbuigapra
apHasiFaH MemJieKeTTiK OaFapiaMachiHia OKYy YIEPICIHAE aKIapaTThIK-KAThIHACTHIK
TEXHOJIOTHSUIApAbl KEHIHEH MaijanaHy >Kajmbl OuliM Oepyal JaMbITyIbIH OacThl
OarapbIHbIH O1p1 JENIHIEH.

AKNapaTThIK-KOMMYHUKAIUSUIIBIK TEXHOJIOTUSIHBI Oacekere KaOuIeTTl YITTHIK
O11iM Oepy JKYHECIH TaMbITYyFa KoHE OHbIH MYMKIHAIKTEPIH QeMIK OUTIMAIK OopTara
eHyJier1 cabaKTaCThIKKA KOJIZJTaHy HET13T1 MOHTE Me OOJIBII OTHIP.

Kazipri 3aMaHfbl 3JIEKTPOHABIK O0achUIBIMIAPAbI JalbIHIAY KOHE OJIApAbl OKY
ypaiciune maiimanany Kazakcran PecnyOnukaceinblH —OutiM  Oepy  OesiMiH
aKmapaTTaHABIPYABIH a)kbIpamac 0eJiri OOBIT TaOBUIAJIbI JKOHE DJIECKTPOHIBIK OKY-
oMICTEMENIK KeIIeHePTe epeKIle KoH1T OomiHe .

CoHbIMEH KaTtap, «AJIEKTPOHIABIK OKYJBIK», «3JIEKTPOHMABIK OKY-9/11CTEMENIK
KEIlIeHD» TepMHUHAEpl OuTiM Oepy TEXHOJOTHUsIapbIMEH aWHaIbICAaThIH MamaHap
meHOepiHae KEeHIHEH KOJJaHbUIaAbl, Oipak ojii KYHTe JeHiH >Kaimbl KaObUITaHFaH
aHBIKTAMAaChI XKOK. DJIEKTPOHIBI OKYJIBIKTAPABIH aBTOPJIApPhI e aTalaThlH KONTeTreH
ANEKTPOHBIK KyXKaTTap 0ap €KeHIHEe KapaMmacTaH, oJlap/ibl kacay TEOpHUsIChI XKaHadaH
KYpbLUIyZa.

DIEKTPOHIBI OKY-91icTeMenik KemieH (DOOK) — oKy ypaiciHAe AUIaAKTUKATIBIK
MaTepUaIAAPAbIH TONBIKTBUIBIFBI JKOHE TEOPHSUIBIK MaTepUaIaplblH KaMTbUIYBL,
MPAKTUKAIBIK OKY KBI3METTEPIH KaMTaMachI3 €Ty, OUTIM JIeHreiliH Oakpuiay, COHBIMEH
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KaTap aKnmaparThIK-137Iey KbI3METi, KOMIBIOTEPJIK MOJENbICY, MHTEPAKTUBTI Kepi
OaiilaHBICKA HETI3/IeNreH KhI3MET KopceTy (QyHKIUSIAphl, KEIIeH I MaKCaTTaFbl OKY-
OarapiaMachblH KaMTaMachl3 €Ty xKyheci [1].

Kazipri yakpiTTa KemTereH OarapiaMalblK Kypalgap MeEH KeNTereH
TeXHOJIOTHsIap OKbITymbiapra DOOK Kypy yuiiH OuriM Oepy MakcarTapbiHa
KOJIAHJIBI IaMy KYpaJlJlapblH TaHaayFa MyMKIHIIK Oepe/l.

[Tonnep GoitpiaIa TurboSite 6armapIaMachIHbIH KOMETIMEH TET1H JIECKTPOH/IbI
OKy-9[IiCTeMEJIIK  KeIIeHIH maibiHmayra Oomaapl.  TurboSite OarmapmamachiH
http://brullworfel.ru/turbosite/ caiiTeinan >xykren aixyra OoJa bl

byn 6armapnamana xe3-KenreH aaaMm Oaraapiamanay TutiH OinMeii-ak J0OK
(HTML-caiir) xacayra MyMKiHairi 6ap, Heri3ri Oenimaep OOWBIHINA OKY MOHACPIHIH
MaTepUaIapblH  eHri3yre, (OHBIH  ImiHAE  Kepi  OaiymaHeic  ¢opmachl,
KOMMEHTapuinep i koiaay), 200K OeitnemaTepuaniapmMeH TOJIBIKTHIPY, JavaScript-
TECTEepPIMEH OoHE a3 yakbIT imriHAe 0acka GyHKIUSJIAPMEH TOJBIKThIpYFa OOajbl.
Ocpunaiima, TurboSite OarmapiaMacblH KOJJIaHyAa OKBITYIIBI OPTYPJl TaHBIMJIBIK
OesiceHIir: O6ap 3epTTEy TONTAaphl YIIIH ©31HIH 9pTYpJil JEHTeiIeri cabakTapbIHbIH
MaKeTiH KypyFa MyYMKiHir1 Oap [2].

barnmapnama opHaThUIFaHHAH KeWiH maiga OoJjlaTbiH OIpiHINT KOWBIHIBIIA
Oonamak koOaHblH mapamerpiepin (DOOK) opHaty xoHe OaraapiaMaMeH
YCBHIHBUIFaH MOTIH ©PICTEPIH TOATHIPY YChIHBLIAABI (1-cyper).

) TurboSite 1.7.1 - 3nexrponas ory -saicTenenic kewen
n Mapa

1-cyper. Bonamak x00aHbIH apameTpiepid Tonteipy (F0OK)

caiTThIH araysl enriziieni (3OOK);

MarepuanaapAbl TE3IPeK Tayblll any YIIH KUITTIK CO3AEp TOJThIPbLIAAbl, MbICAJIBI:
ANEKTPOHbI OKY-9[IICTEMENIIK KEUIEH, OKYy IOHIHIH araybl, Ca0aKTblH TaKbIPbIOHI,
TEPMUHIED KHE T.0.;

(DOOK) cailfTelH  cumarray epici  TOJAThIpbUIaabl, Mbicanbl:  «TurboSite
OarmapiaMachlHBIH KOMETIMEH Ke3eKTi CalT Kypy» KaHJail OarmapiamMalibIK
KYPBUIFBIHBIH KOMETIMEH oHEe KaHAail MakcaTleH Oyl >KOOaHbIH KypbUIFaHBI
KOHIHJIC OPIC1 TONTHIPHLIAIHI,

«KOJTaMaHbl TalaIany» epiciHe Oenriiie KOWbIIaabl; COHBIMEH KaTap, KajlacaHbI3,
ANIEKTPOHJIBIK TOIITAa MEKEHXAWbIH €H TOMEHI1 epicke eHrizyre Oomaapl. Ocbl
OpICTETl DJEKTPOHJIBIK IIOINTa MEKCH)KAWBIH CHTI3TeHHEH KeWiH, KOCBIMIIA
OarmapiiaMa mapaMmeTpiepiH opi Kapail Oackapa anacel3 »oHE OJaH KeWiH

210


http://brullworfel.ru/turbosite/

HNutepuerke DOOK xykrey kesinae kepi Oailnanbic (opMachIHBIH OeTTepiHjae
OpHAJIACThIPa aJIaChI3;

Keneci Koceimiana - «Koceimia yiarigeri epictep» - Q09K cyOTUTpiH eHrisyre,
oerrep TiziMiH («Ma3myHbl», «Ma3MyHaap KecTeci» koHe T.0.) aTayblH €HTI3IMN,
aTBIHBI3/IbI, TET1HI3/I, Jlaya3bIMbl, OalJIaHBIC JEPEKTEepl, aBTOPJBIK KYKBIK OCNTiCiH
TOJITHIPY KaXKeT.

«Caiir mapamMeTpiiepi» KOWBIHABICHIHIA JXYMBIC ICTETEHHEH KeWiH «YITi»
KOWBIHBICEIHA aybicyFa Oomanbl. barmapnamama DOOK nuzaiinel yIniH TaHaayra
OOJIaTBIH TIIaMaMEH >KUbIPMa TaKbIPBI O0ap. «YITi1» KOWBIHABICHIHBIH COJI JKaFbIH]A
YATiIep Ti3iMi KepCeTieal JKOHE TaHJalIFaH YITUIEPIiH CypeTrTepi OeTOeNnTiHIH OH
KarbIHa KepceTieai. UHTepHeTTeH CYHIKTI TaKbIPBIITHI XKYKTEyTe O0IaIbl.

[Ilabmonapl TaHJaFaHHAH KEHiH, MOTIHII €HTI3Yy YUIIH MOTIHIIK PEeIaKTOpPbI
Oap, cypertep MeH OeifHenepai KOCHIN, THIEpcuITeMenep »kacay yiuiH «berrep»
KOMBIHABICEIHA OTIHI3. Pefakropna exi Kypainjgap Takrachl Oap: »oraprbl — Kecy,
Kemipy, Koro, bonaeipmay xoHe T1.0.; TomMeHri — MoTiHA1 ¢dopmaTTay. Kypcopbl
OaTblpMara KaKbIHIAaTKaH Ke3zie, Oy OarbipMa KaHJall KOMaHJAaHbl OPBIHIANTHIHBI
XKoeHIH/Ie Xxabapiama miblFagel. MOTiHAI pelakTopaa Tepyre 0oiaabl HeMece AailbiH
MOTIH/II KeUIipyre koHe Kotora 001aibl (2-cyper).

- 1.7

BT B W U

T Ay

2-cypert. bonamak xo0anbiq 0ertepin Kypy (D00OK)

«berTep» KOWBIHIBICBIHBIH COJ karblHIa DOOK x00achkl YIIIH HaBHUTaIlHsA
xacayra 6onazsl. by (+) Kocy xone (-) XKoo 6atsipmanapbl apKbUIbI JKacaiaibl.

HaBurammss = TakTachIHIArbI OeT  aTayJIapbIHBIH DOOK  Oomnamak
naianaHybiapbl MHTYUTUBTI TYCIHY1 VIIiH, MOTIHHIH OHE CYpPETTEpHiH €HT13y
OPICIHIH YCTIHJEr! KOWBIHIABIHBIH OH arbIHIaFbl « TakbIpBI» OpiCiHIe KaKeTTl
OeTTiH aTayblH eHri3iHi3. ConbiMeH KaTap, DOOK eki HaBUTAIUSIIBIK [MaHENb/l
naiiiananyra OoJjanel. bip maHenb KeJIEHEH KOpCeTUIenl, EKIHIIICT OeTTep.IiH
TI3IMIHJE KOPCETIIEeI].

TurboSite 6arnapnamacsl KapanailbiM TecTepAl KbUIAAM KYpy YIIIH MYMKIHJIIK
oepeni. Omapnpl Gesiek OerTepre opHanacteipyFa Hemece DOOK-HIH ke3 KenreH
OeTiHe canmyra 0oaibl.

Tect kypy ymin KY¥YPY Oartsipmacein Oacwin, «[lapamerpiiep» xoHe
«Tamceipmanap» exi KOWBIHABI KbICThIpMachl Oap Oacka «Simple Test Builder»
OarnmapiiaMachiHBIH JkaHa TepeseciHe etreni. Simple Test Builder 6Garmapmamacsr
013111 kommbioTepae TurboSite OarmapiamMacbiMEH Jiepey OPHATBHUIBIN, KOCBHIMIIA
opHatyabl Tanan ermeimi: bipinmi koceimmiana «llapametprepy», «ATtaybl» KoHE
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«ABTOp» ©pICIH TONTBIPY KaxeT koHe «TecT asgKTanAb» MOTIHIH CTYIEHT
KOpEeTIHJeH eTim MOTiHAl eHridy Kaxker. Ocwlman keiiH — «TarceipManapy
KOCBIMIIIACHIHA OTYTe€ 00JIa/Ibl XKOHE TEPE3EHIH COJI dKaFblHa HOMEP €HI1311, aJl OH KaK
Tepe3ere CYpakThIH MOTIHIH JKOHE KayanTap HYcKalapblH eHrizy kaxer. TurboSite
OarnmapiamMacbiHga Oip FaHa Cypak TYpiH jkacayra OoJiajpl - OIpHEIIE TaHJay JKOHE
O0ip raHa naypeic kayan. JKayanTapAbslH HyCKajgapbl MIHAETTI Typae OaraHaa
Ka3blIabl, AYPBIC Kayamn >KyJab3iiaMen (*) Oacranmanel. EKiHIN, YIIHII >KOHE
T.0.TeCTepi Kypy YIIH «+» OaThIpMachIHBIH KOMETIMEH KOCyFa 00JIajIbl.

bapnbik cypakrap KypbUIFaHHAH KEHiH TECT CaKTalybl KepeK. MyHBI OpbIHIAY
ymin daiin mozipine etim, Cakray (Hemece Cakray ... TYpiH TaHJaHBI3) KOHE
JaiibIHAAIFaH TECTTI CaKTam, OHBbI ©31HI3re BIHFaWibl eTin aray OepiHi3. Tectrepmi
Oesex Oymana cakraraH >keH. OcbliaH KeWiH TECT Tepe3eciH xadyra 0omabl.

JlalisiHIanFaH TECTTIH JKYMBICKIH Tekcepy skoHe DOOK xobackiH eHmeymdi
asiKTay YIIiH, TOMEHT1 naHenbaeri «['eHepupoBath caiit» Tyhmenrnirin 6acein, Calt
KOpiHICIH OachlHbI3. TECTTIH HBICAaHBl CAWTTBIH AalllbIK TEPE3CCIHAC AallbLIaIbI
(DOOK). TeMenne TecTTeH OTKCHHEH KEWIH OHBIH HOTHXecl maijga Oomaapl (3-

Cyper).

3-cypert. TurboSite 6arnapnamacsinga 09K TecT Kypy

Tectiney ke3iHAE TECTTIH Ke3-KEIreH KaTemiri, TeCT TarchlpMalapbiH
OpbIHJAyAaFbl COTCI3AIK KoHE T.0. aHBIKTAJIFaH JKarjaiia, KapamallblM TecT
KYpacCThIPYIIIbI OaFaapiaMachlHa Opaiblll, TECTTI ©3T€PTY KaXKET.

D0OK xobachiH Oacka opTara KeIIipy YIIiH, erep »*o00a OKy OpHBIHAH ThIC
xKeprae xkacaica, cairrarel Open folder Oarsipmacein OacbkiHb3. Erep ciz D0OK
KOPIHICIHIH KOPIHICIH KOPIiHI3 KeJICe, CAUTTHI Kopy OaThIpMachiH 0achIHbI3 (4-CypeT).

DNeKTPoHABLI OKYIbLIKThIH OKY
MaTepuanbiHbiH MasMyHbl

1 menire Kooy yulln He KameT Gonaami:

4 -Cyper. A;[KTaJIFaH )I(O6aHLI Kepy (SOBK)

Ocpunaiima sxacanrad J0OOK ke3-kenreH 3amaHayu BeO-Opaysep/ie alibuiaibl.
TurboSite OarmapnamacekiH  opraty Windows 7, Vista, XP omnepanusuibik
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KyhenepiMeH xky3ere acoipbutanel. TurboSite 1.7.1 xana nyckacsinga JWPlayer 5.8
MeJIa OMHATKBIIIBIHBIH KAaHAPTYbl KAMTHUIFaH.

Kaxer Oonca, maiibin DOOK Kke3-KelreH TeriH XOCTHHTKE JKYKTEIl,
WNutepHerTe xapusiiayra Oonanbl, Mbicasibl, Narod.ru. MyHBl iCT€y YVIIIH, €H
annbiMeH SIHaekcke Tipkeny KaxkeT, narod.yandex.ru OarnmapiamachblHIa Kyilere
kipim, «Kapusinay» Tyhimecin 6aceiHbi3. TurboSite daitngapabl XocTUHTKE Kibepei
JKOHE TMPOIECTeH KeliH Oys1 Typaisl O0i3re xabapnananbl. CojaH KeiliH ©31HI3JIH
SAnpexc akkayHtTiHi3re Kipin «Hapom» OGemiMine kipyiHi3 kepek. CalTTol Oackapy
OaraHbIH/A JKaHAaH JKacalFaH K0OaHbI Kepe anachl3.

TurboSite 6argapiramacer 200K a3ipneymiiiep YiIiH KOChIMIIIa MYMKIHAIKTED
YChIHAABI, oOMapAblH Oipi  uHTepakTuBTUTIK. OHBI JKy3ere acelpy VIIiH,
OarmapiaMaHblH KYMbIC Tepesecinneri «Caillt mapameTpiepi» OemiMiHe OTi,
AIIEKTPOHBIK TOIITAa MEKECHXKalblH €HT131M, TipKedy OaThpMachlH 0acy Kepek.
AKnapar Tepe3eciHie dKIMIIUIIK KYIMHUsS €03 KOPCETUITeH MEKEHX aiFa >kiOepiareHin
KepceTeTiH xabap maitna Oomanbl. [lomra sxomiiriHe >kiGepuIreH MapoJibMEH Xat
tabampi3. IlimH Tepe3eciHiH COJl JKaFbIHAA OKIMIIUIIK TYHMEIIK OachlIFaHHAH
KeiiH, aBTOpuW3alMs Tepe3eci Opayseple ambliagbl, OHAA Ci3 TMOIITa APKbLIbI
aJIbIHFaH mapoJibji eHrizeciz. ComaH KeiliH jkaHa OeTTe aImblIaabl, OHJIA Ci3/ICH XaTTa
alThUTFaAH/IAM KOCBHIMIIIA ©3TepICTep EHri3y cypanajsl. backapy mpoiienypachiHaH
keitin, DOOK a3iprneymrici kepi Oaianbic GopMachlH KypyFa MYMKIHAIK ananbl. bi3
OKYIIbUIApJaH (ThIHJAYIIbUIAP/IaH) XKOHE SPINTECTEPICH TIPKEY KE31H/I€ KOPCETIITeH
AIIEKTPOHJIBIK TOIITa MEKEH-KalbIH 12 Xa0apiiaMma HeMece CypaK ajJambi3.

TurboSite 6arnapiamMacblHbIH €eHOEKTEPIHE TOMEHIETIEP KATA b

 OarjapiiaMa KepHEKl BeO-peakTopiiap caHaTbiHa skaTaabl, xkymbic HTMLS
KOJIJTaybIMEH BeO-0Opay3ep apKbUIbl KY3€Te achbIpPbLIaIbl;

* OpbIC TUTIHAETT UHTEP(ENC;

* OarapiamMaHbl OUTy ©Te OHAl;

 TurboSite 6armapiaMachl >KyMbIC OapbIChIHIA ©3TEPTUTYl MYMKIH KONTETeH
JadbIH YIT1IEpAl YChIHAIBI;

* YJIKEH epeKIIeikTepl 0ap KipiKTIpIATeH MOTIH/IK PEAaKTOPhI 6ap, MOTIHMEH
KYMBIC icTeyre, TpadukaHbl, OCHHEH]1 KIPIKTIpyTe, TYpJl TYpAeri THIepcuiTeMesep
’Kacayra MYMKIHJIIK Oepei;

* TurboSite Tectinepi *KplU11aM KOHE OHAM Jkacail anaipl;

* DOOK a3iprneyini aBTOPJIBIK KYKBIKTBI KOPFay «IOJBAJD) KOJbIHIAA aBTOP
TypaJibl aKapaTThl )Ka3yMeH KaMTaMachl3 eTUIe/];

e kypbuFad DOOK uHTEpHETTEe OpPHAIACTHIPHUIYbI MYMKIH, OJI KaIlbIKTaH
AKYMBIC ICT€yT€ MYMKIH/IK Oepel;

* DOOK -71e oKylbUIapFa MyFajiMre Xart ’a3ybl, CYpaK KOIObI, KEHEC aly YIIiH
marbiH (GopyM xKacayra 00JIabl.

TurboSite OarmapiamanblK KacaKTaMaChIHBIH KEMIILTIKTEpl MBbIHAJIAPIbI
KaMTHIbI:

e KeiOilp JKarmailylapia MOTIHMEH JKYMBIC ICTETeH Ke3le TrpaduKaIbIK
oOBeKTUIepAl, Q- Kaabl MEH ayIuo XoHe OeifHe (ailnmapapl OpHAIACTHIPY YIIIH
tuicti HTML 6Genriney TisliHiH KOJIBIH €HT13y KaXKeT;
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* TECTLIey/E Ci3 TeK OipHelIe CypakIeH Oip FaHa Cypak TyAbIPYbl MYMKIH jK9HE
TeK O1p IyphIC JKayall ajachl3;

* kKypbutrad DOOK KypbUIbIMBIHIA OapiIbIK Oemimaep Oip AeHreiae 60aabl.

MaxkanaHblH HOTIDKEIepI PECIyOJIMKaHBIH JKOFapbl OKY OpBIHAAphl MEH
KOJUIEIDKIACPIH TIPOodheccop-OKBITYIIbUIAD KYPAMBIH OKY YIEPIiCiHIE JaMbITy KOHE
naiianaHy YIiH )oHe COHbIMEH KaTap, DOOK Typi yarisiepi, KabIKTHIKTaH OKBITY
JKarJaalbIHIa, OHBIH 1IIIHAC OKY YJAEpICiHAC Maigaiany YIIiH YHBIMIACTHIPYIIBUIBIK-
MearOTUKAJIBIK JKaFIai jkacay YIIH epeKIle MaHbI3Fa ue 0oJiabl AT eCenTeiMis.
byn okyuisimapeiH, THIHAAYIIBUTAPABIH OTIHIIITEPIH €CKepe OTHIPHIN, OuliM Oepy
MPOLIECiH JK00anayFa jKoHE MOJIENbICyre MYMKIHAIK Oepel xKoHe TyTacTail anFaHaa
oM Oepy KyieciH ThimMal 6ackapamibl.

JaedmerTep:

1. 'agparoBa, C. UTo Takoe 3IEKTPOHHBIN YYEOHUK U KAKUM OH MOXET ObITH?
(mactep-kiacc) [Dnektponnsiid pecypc] / C. N'aaparosa.

2. DNeKTpOoHHBIN yueOHUK. BusyanbHbie pegakTopsl : PykoBoicTBO M0
CO3/IaHUIO AIEKTPOHHOTO yueOHuKa B TurboSite [Dnextponnsiil pecypc] / M. /1.
benwix [u np.].

3. Caitt «MUuopmaTuka.ru»

4. Youtube.com

5. LearningApps

ANDROID IJIAT®OPMACBIHJIA OHBIH KOCBIMIIIACBIH KYPY

KocranrensaunoBa A.A., Jlylicen6aesa C.A.
Kekueray k., 1. YonuxanoB aTeiHarel Kekiieray MEMIIEKETTIK YHUBEPCUTETI

Kazakcran Pecnyonukaceinbiy [Ipe3unenti — Enbaceimbiz H.O.Hazap6aeBThIH
«Kazakctan-2050» CrpareruscblHIarbl KaJIBIIITACKAH MEMJIEKETTIH J>KaHa CasCH
OarpITh» aTThl Kazakcran xankeiHa JKommaybiHma «MeMJeKeT —akKmapaTThIK
TEXHOJIOTHSIJIAp CallaChiHAA TPAH3UTTIK QJIEYETTI JNaMbITybl BIHTAJAHABIPYBI THIC.
2030 xpinra Kapait Kazakcran apkplibl 013 QJIEMJIIK aKIMApaTTHIK aFbIHAAPJBIH KeM
nerenne 2-3%-biH oTKI3yre THicmi3. 2050 xputra Kapait Oy mudp Kem JereHje exi
ecenenyre Ttuic» [1] meren. byn kepcetkim kazipri Tapaa KaszakcTtaHHbIH opOip
a3aMaThIHBIH MOOWIBIIK KYPBUIFBUIApFA CYPaHBICHIHBIH apTyblHA OaiJIaHBICTHI,
MOOWJIBIIK KYPBUIFBLJIAD apKbUIBl  aKMapaTThIK —aFbIHIAApFa  KOJDKETIMIUTIKTI
apTTBIPYIbl Ko3/ekai. KoMImbroTep MEH HOYTOYKTapAblH KOJAaHyFa KOJAHCBI3ABIFbI
Android, 10S xone Windows Phone omnepauusuibik >KyHenepiHae *KYMbIC ICTEUTIH
MUHH-KOMITBIOTEP, CMapT(HOH KOHE JIe KOMMYHHKATOPJIApbIH IIBIFYbIHA OCEPIH
Turizyge. MoOWIbiK KypbUIFbUIApFAa OpPHATBUIATBIH €H TaHbIMal IiaTdopmManap
Android >xone 10S OGousbin TaObutambl. MyHAall MOOWIBAIK KYPBUIFBUIAP APKBUIBI
aZamMIapIblH  OpKAlllaH >KaHAJIBIKTapAaH xabapmap 0oyl >KaHa MOOWIBIIK
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KOCBIMILIATApFa KAXKETTUTIKTI apTTeipyaa. byran nonen 2014 xpiiabiy e31iuae Google
Play-nen Android 6a3aceIHarbl KOChIMIIIAIAp MUJUTHAPATAH aca CaThIl ajbIH/bI [2].

Hepbec MoOMIBI1 KYphUIFBLIIAp (CMapTdoHaap, 1epoec KaaTa KOMIbIOTEPIIEpI,
IJIAHIIETTEP) Kasipri 3aMaHAarbl oJIEMHIH aKbIpamac Oip Gesriri GOoJbI TaObLIaIbI.
MoOuiabal KYpbUIFBLIAPABIH opOip MalgaJaHyIIbICKl TUIAECY VIINIH XOHE OW3HEC
JKYPri3y YIIIH aca KYIITI KypaiFa Ko >keTki3l. KenTeren koMmaHusiap MOOMIBII
KYpBUIFBbUIAP/IbI €3 Tayapilapbl MEH OHIMIEpPIH >KapHamanay >oHe caTy YIIiH,
COHJali-aK ©3 KbI3METKEpJepIMEH TYpPaKThl OaillaHBICTBI KOJIJAN OTHIPY YILIIH
naiiganaHaapl. bapnblk ockiHIal (QyHKOUSUIAp — MOOWIBAI KYpPBUIFBLIAp YIIIH
apHaubl KacaJlaThlH op-Typii nporpaMMaiblK — KaMTaMachl3 eTyIIH
(KochIMIIIaNIap/IbIH) KOMETIMEH KY3€Te aChIpbLIa/Ib.

Android omepanusuIbIK >KyiHeci MOOMIIBII KYPBUIFBLIAP YIIH CalbICTHIPMAaJbl
TypZae kaHa riatdopma Oonbin Ta0buiagsl. O ©31HIH alIBIKTHIFBIHBIH, KETUIIIPYTe
apHAJIFaH TET1H OHE BIHFAIBI Kypaigapbl O0ap OOJYBIHBIH apKachblHIA, >KbUIJIaM
TYp/le KEHIHEH TapaJjbIl OTHIP.

OHbIH AamMybIHA FaJIbIMIIAP Ja 63 YIECTEPiH KOCKIN KaThIp, MbIcaibl, ['omoies
A. [3], ®wuunc b., Ctroapt K., Mapcukano K. [4], Llexuep M. [5], XopeB IL.b.,
Hosuk A.K. [6], 3otoBa E.A., [Iputunna M.M. Android mnaTdopmachiHia KyMbIC
’KacayJIbIH JKOJIIapbIH KOPCETETIH KiTanTap, Makaianap xapusiiaca, Hosuk A. [7] 3
eqoerinne Android tuIaTGopMachIHBIH KEMIIUTIKTEPl MEH oMl JKETUIIIPUTYl THIC
KaKTapblH kepceTTi )koHe YouTube, Facebook CHUSIKTBI opTypIal QIyMETTIK JKeiepae
KaHaJaap, mapakinaiap maia 6omyzaa.

Kasipri Tagaa 6apasik Android KypbUIFbIIapbIHAA KYMBIC ICTEUTIH MOOMIIBIIIK
KOChIMIIIaJIap Kkem. bipak Kazak TUTIHAErT MOOWIBAIK OWBIH KOCBHIMILIAJIAPHI
KETKUTIKCI3  Oonblll  OThIp. COHIBIKTaH  OI3/[1H  KYMBICBIMBI3ABIH  HETI3T1
MakcaTbl Android HeriziHaeri MOOWIBAIK KYpbUIFbLIApFa Ka3aK TUIIHAETT ONBIH
KOCBIMIIIACHIH KOCTapiay *oHe Kypy OoJbIn TaObLIaIbl.

[stArT | S8 score |

[ 0 (] 1
Frapmyeng - | EEElEAL e

Cyper 1. Flappy Bird [8]
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On wmakcarak keTy ymiiH 613 BbeTHaM  mOporpamMmMucti  J{oHT
Hryen (Dong Nguyen) kypacteipran oiirimi  Flappy  Bird (Cyper 1) ofibiH
KOCBIMIIIACHIH HET13Te ajlaMbl3. byJl KOChIMIIIa OFaH a3 yaKbITTHIH 1II1H/I€ MUJLTHOHED
Oosryra o amThl. JlereHMeH, O13/11H Heri3ri MakcaThIMbI3 MUJUIMOHEpP 00y eMec,
Oanayapra, ecinm Kejie KaTKaH jkacecipiMiepre maiganbl, KbI3BIKTHI, Opl aHa
TUTIMI3]I€ OMBIH KYPacThIpY.

bi3miH KypacTbIpraH OWBIHBIMBI3 JKOFAapblla aTalfaH OWBIH KOCHIMIIACHIHA
yKcac, 6ipak 013 KYCThIH OpHBIHA HIBIOBIHIBI, a1 TPYOaIapiablH OpHBIHA ©PMEKIII MEH
OHBIH TOpPJIApbIH alaMbI3. bys1 OMBIHHBIH jKac epekuieniri 3 kacrtaH Oacray aica ja,
epecek amamjapra Ja OHbl OiHAYy KbI3BIK Ooyanel. Kasipri yakeITTa MIBIFBIN KaTKaH
KOIITeTEH aThIC-NIA0bIC OWBIHIAPHIHAH KEWIH OalaHblH TICUXUKAChl OY3BUIBII,
amryjaHImak Oojia Oactaca, Oi3[iH OWBIH KOCBIMIIAMBI3IBI OWHAY apKbUIBI Oala
mapimay cesiMiH 0acajibl, OHBIH EMNTUIIK, CaAOBIPJbUIBIK JEreH »KaKChl KacHeTTepi
aptatbiH OoJyajel. OWbIH 5 ACHTeWIeH Typajibl. Op JIEHIell CallblH OWBIH KYpJIEIcHE
tyceni. Kaii neHreije ekeHIHI3Ml KpaHIaFbl >KaHbl TYPFaH >KYJIBI3BIH CaHbIHAH
oie anacei3. OMBIHHBIH HET13r1 epexeci — MIBIOBIH OPMEKIIIHIH ©31HEe KOHE TOphIHA
TeMeN YIIBIN OTy KepeK. DKpaHJbl Oip peTTiK 0acy apKbUIbl MIBIOBIHHBIH YIITYBIH
Oackapyra Oosazibl. ONBIH KbI3BIFBIpAK OO0y YIIIH JOCTAPBIHBIZ0CH >KYJIIBI3/IBI KOl
KWHay OOWBIHINIA JKapbIcCaHbI3 Oomaapl. byn OWBIHABI oOifHAY OHall OOJIBIN
KOPIHI€HIMEH KEeIEepruiepieH OTy >KETKUIIKTI Typhae KypaeieHuired. Omnail 0Oosca,
icke cart!

ogaeduerrep:

1. H.9©.Ha3zap6aeBThiH Kazakcran xankpiaa JXKommaysl, Actana, Akopaa - 2012

2. leviten I1., deitten X., Yoax A. Android mst paspadotunko 3-¢ uza. — CII0.:
[Turep, 2016. — 512c.

3. TonomamoB A. JI. Google Android: mporpammupoBanue ajasi MOOWIBHBIX
yctpoiictB. — CI16.: BXB-Iletepoypr, 2010. — 448 c.

4. dunmunc b., Crioapt K., Mapcukano K. Android. IIporpammupoBanue as
npodeccuonanos. 3-e uzn. — CII6.: ITutep, 2017. — 688 c.

5. lexuep M. Ilporpammuposanue urp mox Android. — CII6.: TTurep, 2013. —
688 c.

6. Xopes IL.b, HoBuk A.K. MackupoBanue mnpuBmieruii Android s
CYIIECTBYIOIINX MpHIokeHuil. — Mocksa, 2015.

7. Novik A. Extending Android permission subsystem abilities. Trudy XXI
Mezhdunar. nauchno-tekhnich. konf. [Proc. of the 21st Int. Scientific and Technical
Conf.]. Moscow, 2013, vol. 2, pp. 39-44.

8. https://mobiili.fi/2014/02/11/flappy-birdin-kehittaja-tassa-syy-pelin-poistoon-
ja-taman-vuoksi-se-on-niin-vaikea/
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HEKOTOPBIE BOITPOCHI OPTAHU3AIIMA CAMOCTOSITEJIbHOM
PABOTBI CTYJIEHTOB

I''1. MyparoBa, E.X. J)KabaeB
Tapasckuit rocynapcrBeHHbI yHUBepcuteT uM.M.X. lynatu, r.Tapas,

B cBere cOBpeMEHHBIX TEHACHIIMI pPa3BUTHs BBICIIEIO0 0Opa30BaHUs CETOIHS
OJIHOW M3 BaXKHBIX 3a/1a4, CTOSIIUX IEPE] BBICIIEH IIKOJIOW SIBIISETCS MOBBIIICHHUE
KauyecTBa MOJATOTOBKU CHEIHAINCTOB. B HacTosIiee BpemMsi COBpEMEHHOMY OOIIECTBY
HEOOXOJIMMBI 3HAIOIIME, YMEIOIIUE CAMOCTOSATENIbHO J0OBIBATH HEOOXOIUMBIC ISt
MPaKTUYECKON JAESATENbHOCTH 3HAHUS U YMEHHS.

CTyneHT W BBIIYCKHHMK By3a JOJDKEH HE TOJBKO IOJy4YaTh 3HAHHS IO
mpenMeraM  y4yeOHOM  TporpaMMbl, OBJaJe€BaTh yMEHUSIMH M HaBBIKAMU
MCIIOJIb30BaHUsl ATUX 3HAHUM, METOJaMU HCCIENOBATENbCKON pabOThl, HO U yMETh
CaMOCTOATENIbHO MPUOOPETaTh HOBBIE HAy4YHBIE CBEJCHUS, MPUHUMATh PELICHUS U
JecTBOBaTh Ha MX OCHOBE. B 3TOM cBs3u Bce Oosibliiee 3HAUEHHE MpUOOpeTaeT
camocrosiTeNibHass paboTa CTyA€HTOB BHe- W B ayauropud. PasButue
npo(ecCHOHANBHBIX KOMIETEHTHOCTH HAaXOJUTCS B TECHOM CBSI3M C OIBITOM
OpraHM3alMi CaMOCTOSATENbHOM paboTel. Ocoboe BHUMaHHE 3TOM Mpobieme
yIeIseTCsl KaK cO CTOPOHBI IIEIaroroB, Tak M y4deHbIX-uccienonateneil. [Ipodieme
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB BBICIIEH HIKOJIBI MOCBSILEHBI pabOThl MHOTHX
KAaK OTE€YECTBEHHBIX, TaK U 3apyOexxHbIx aBTOpoB: M.E. bponiureiina, M. A. 3umuen,
JLI'. Barkunou, 1.B. Komamesckoro, P.A. Humazosa, A.I'. Mommubora, II.B.
Cemamiko, I1.U. IIugkacucroro, J1.b. DnpkoHuHA 1 1Ip.

OaHu paccMaTpHBAIOT CaMOCTOSTEIBHYIO palOTy CTYAEHTOB KaK BUJ
NEATEIIBHOCTH, CTUMYJIMPYIOIINN aKTUBHOCTD, CAMOCTOATENIBHOCTD, ITO3HABATEIIbHBIN
MHTEpEC, Jpyrue Kak OCHOBa €aMO000pa3OBaHMs, TOMYOK K JajbHEHIIeMY
MOBBIIICHUIO KBaJIM(HUKAUMK, a TPETbU — KaK CUCTEMY MEpPOINPUSATUN WIH
MeJJarOrH4ecKuX yCIoBHi, ooecnieunBatonux pykoBoactso CPC.

[L.U. TMunkacucTeiii ompenessieT CaMOCTOSITENIbHYI0 paboTy KakK «CpeiCTBO
OpraHu3allid W BBINOJHEHUS OIPEACICHHON JEATEIbHOCTH B COOTBETCTBUU C
IIOCTaBJICHHOW LEJIbIO», BBIICISAS €€ BaXKHBIM YCIOBHEM CAMOOPraHHU3alUU H
CaMOJUCIUIUIMHBL  O0y4arouierocss B OBJAJCHUUM METOJaMU I103HABaTEIbHOMN
JEsTeIbHOCTH, KOTOpas BbIpadaTbiBaeT Yy OOy4alolerocs IMCUXOJOTHYECKYIO
YCTAHOBKY Ha CaMOCTOSTENBHOE CHUCTEMATHUYECKOE IOMOJIHEHNE CBOMX 3HAHUM M
BBIPAaOOTKY YMEHUI OpPUEHTHUPOBATHCS B IOTOKE HAYYHOM U TMOJIUTEXHUYECKOU
WH(pOPMAIIMY TIPU PEIICHUU HOBBIX IMO3HABATEIBHBIX 3a1a4 [1].

N.A. 3uMHSIsL paccMaTpuBaeT CaMOCTOATENbHYIO padOTy Kak AEsTeNbHOCTb,
OpraHu3yeMasi CaMMM YYalluMCsl B CHIIy €r0 BHYTPEHHUX MTO3HABATEIbHBIX MOTHBOB,
peryimpyemMas B MPOLECCE CAMOKOHTPOJIS HA OCHOBE ONOCPENOBAHHOTO CUCTEMHOTO
yIPaBJICHHUsS CO CTOPOHBI MpenoaaBares|2].

W.I1. Tlomnmacelii MOHMMAeT TIOA CAMOCTOSTEIBLHOW paboTol  MO0YyI0
OPraHM30BaHHYIO TIE€AaroroM axkTUBHYIO JESATENBHOCTh YYallUXcCs, KOTopas
HallpaBJ€HHA Ha BBINOJHEHUE IIOCTABJICHHBIX II€JIEW: IIOMCK 3HAHUM, UX

OCMBICTICHUE, 3aKperieHue, (GopMUpOBaHWE ¥ PA3BUTHE YMEHUA W HABBIKOB,
217



o0o0menne u cucreMarusanus 3HaHwid [3]. M3 ckasaHHOTO cCiemyer, d9To
caMoCTosATeNlbHasg paboTal |— TOHSATHE WMHTErPATUBHOE, KOTOpPOE BKIIOYAET U
TOTOBHOCTh CaMOr0 CTYJEHTa K CaMOCTOSITEJIbHOW JESTENIbHOCTHA M YMEHHUS
IpenojaBaressi pa3BUBATh ATy ACATEIBHOCTh y oOydatouuxcs. [Ipu sTom riiaBHOE —
HE ONTUMH3ALUS €€ OTIEIbHBIX BHJIOB, a Pa3BUTHUE y CTYJIEHTOB AaKTHUBHOCTH,
CaMOCTOSTENIbHOCTH, >KE€JIaHUS MTPOSIBUTH CEOSI.

Hapsigy ¢ ayTuTOpHBIMU 3aHATUSIMH T0J] PYKOBOJCTBOM IIpEMNoOjiaBaTelisi OHa
ABIIIETCS BOXHEUIIUM DJIEMEHTOM NPO(EeCCHOHANBPHOM MOATOTOBKUA OYIyIINX
CHEINATUCTOB, Ha KOTOPYIO OTBOJAUTCSA OOJiee MOJOBUHBI OT OOIIero o0bema
y4eOHBIX YacoB.

Bo Bpemss caMOCTOATENBHON  JIEATEIBHOCTH  CTYAEHTa  IMPOUCXOIUT
(dbopMHpOBaHNE HABBIKOB, YMEHHM, 3HAHUW W B JaJbHEHUIIEM OO0ECIeYMBACTCS
YCBOEHHUE CTYJCHTOM IPUEMOB IMO3HABATEIBHOU JIEATEIbHOCTH, BOZHUKAET MHTEPEC
K TBOpYecKol paboTe, KOTOpass CHOCOOCTBYET YMEHHIO peliarh 3aJadyd B
npo(hecCuoHaNbHOMN NeATENbHOCTH.

Kak uzBectHO camocTositenbHas paborta cryaenra (CPC) moapasnensercs Ha
JBa BUJA - Ha CAMOCTOATEIbHYIO paboTy o0Oydaromierocs oA PYKOBOICTBOM
IpernoAaBaTesis ¥ Ha CaMOCTOSATENbHYIO pPa00Ty 00y4aroIerocs.

CamocTrosiTenbHass paboTa CTyIAEHTa IOJ PYKOBOJCTBOM IIPEINOJaBATENS
(CPCII) - BHeaynutopHas paboTa oOyyarolIerocsi B KOHTAaKTE C IMPENoJaBaTelIeM,
KOTOpast 0053aTeNIbHO J0JHKHA ObITh YKa3aHa B paCIIMCAaHUU yUYE€OHBIX 3aHATHH.

CamocrosiTenbHass paboTa CTYAEHTOB IO PYKOBOJCTBOM MpernofaBaTeNs
(CPCII) BrIIIOUAET CEAYIOLIME YETHIPE OCHOBHBIE (DYHKIIUU.

[lepBasg - mpenmosaraeT peaju3aliilo aKTUBHOTO BOCIPUATHS CTYyACHTaMHU
uH(popManuu NpenojaBaress, MOJYYEHHOHM B NEPHUOJ] YCTAaHOBOYHBIX 3aHATUN IO
y4eOHOM AMCIUILIAHE.

Bropas ¢ynkuus npenmosiaraeT, 4YTO CTYIEHTBl CaMOCTOSITENIBHO, Ha
OCHOBAaHMHM pEKOMEHJALMK TpernojaBaress, H3Y4aloT Yy4eOHO-METOAMYECKHE
ocoOusl, TUTEPATypHbIE HICTOYHUKH, BBITIOJIHSAIOT JOMAILIHUE 3aJJaHHsl, KOHTPOJIbHBIE
U KypcoBble paboThl, MPOXOJAT TeCTUpoBaHUE U T.A. Ha 3TOM 3Tame OoT CTyJeHTOB
TpeOyeTrcs  3HaHHME  METOJOB  paloThl, (UKcAIUMs CBOMX  3aTpyAHEHHH,
camMOOpraHu3alus ¥ CaMOAUCIUILIINHA.

Tperbs (yHKUUS CTYJEHTOB COCTOMT B aHAJM3€ M CHCTEMAaTU3allUd CBOMX
3aTPYAHUTEIBHBIX CUTYallMi, BBISIBJICHUM TPUYUH 3aTPYJHCHUNW B TMOHUMAHUU W
YCBOGHUM HMMHU Y4Y€OHOro MmaTepuasia, BBINOJHEHUU APYTUX Y4YEOHBIX ACHCTBUU.
CryaeHTbl TEpeBOAAT HepaspellMMble 3aTPyJHEHUST B CHCTEMY BOIPOCOB MJis
npenojasarenss  (PaHXUPYIOT HMX, YHOOPSAOYMBAIOT, OQOPMIIAIOT), CTPOAT
cOOCTBEHHbIE BEPCUU OTBETOB HA 3TU BOIMPOCHI.

YerBeprast PyHKIUS CTYIAEHTOB COCTOUT B OOpallleHWH K MPErnoJaBaTesio 3a
COOTBETCTBYIOIIMMHU Pa3bSICHEHUSIMH, COBETAMH, KOHCYJIbTALlUSIMH.

Pabota npenoaaBarenst co CTy/IeHTaMHU BKJIIOYAET CIEAYIOLINE TPU OCHOBHBIC
GbyHKIHH.

1) YcranoBouHasi (BBeAeHUE B TEMy, MOCTAaHOBKA L€, 337a4, ONUCAHHE
MIPAaKTUYECKOM TOJE3HOCTH, CYIIHOCTH W B3aWMOCBSI3M OCHOBHBIX Pa3felioB

218



COJIEpKaTENbHOr0 MaTepuaia, peKOMeHalui mo paboTe ¢ yueOHO-METOANYECKUMU
OCOOMSIMU U TIPOY..).

2) KoHcynbTaTUBHO-KOppEKTUpOBOoUHass. (OHa COCTOMT B  OKa3aHUU
KOHCYJIbTAaTUBHOM MOMOIIM B peaju3allud y4eOHBbIX NEHCTBUIA B CaMOCTOSITEIBHOM
paboTe CTYJIEHTOB, MPOBEACHUHN WHIUBUIYAbHBIX KOHCYJIbTAIIMI U OCYIIECTBICHUH
COOTBETCTBYIOIINX KOPPEKTUPOBOUHBIX JIEUCTBUA.

3) KoutponbHo-onieHoyHasi. OHa mpesrnoiaraeT MpoBeIeHUE TEeCTUPOBAHUS,
OLICHMBAHUE 3HAHUI U YMEHHI CTYJAEHTOB, OPIraHU3ALMIO IMAJIOra MO BBISBJICHUIO UX
OCHOBHBIX 3aTPYAHEHUN, IEMOHCTPAIIMIO MpenoaBaTesieM "mpaBUiIbHbIX" IEHCTBUM,
B3aUMOJICMCTBUS, STAJOHHBIX CIOCOOOB pabOThl B MO3MIMH 3KCOEpTa WIN
KOHTpOJIepa.

CamocrosiTenbHas padoTa TpeOyeT HaaU4usl y CTYIEHTOB HEKOTOPBIX OOLIUX
YMEHUH, CIOCOOCTBYIOIIMX €€ PALMOHAJIBbHON OpraHu3aluu. YMEHHE IJIaHUPOBAThH
3Ty paboTy, YETKO CTaBUTh CUCTEMY 3aj/lay, BBIWICHATh CPEIM HUX IJIaBHBIE, YMEJO
n30upaTh crocoObl Hanbosee OBICTPOr0 3KOHOMHOTO PEIICHUS TOCTABJICHHBIX 3a]1a4.
AHanu3upoBaTh OOIIME UTOTU PadOTHI, CPABHUBATH 3TH PE3YJIbTATHI C TPEOOBAHUSIMU
B 3amannu Ha CPC, BbIBISATH NPUYMHBI OTKIOHEHUHM M HaMeyaTb MOYTH UX
yCTpaHEHHUsI B TalibHEHIIEH padoTe.

OnHMM U3  BO3MOXHBIX  CHOCOOOB NnoBbILIEHUS.  3(P(HEKTUBHOCTU
camocrosTenbHo paboTel (CPC) cTyneHTOB sBIsE€TCS NPUMEHEHHE COBPEMEHHBIX
o0pa3oBaTeNbHbIX M HH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJornid. Mx
ucnons3oBanue B CPC IIPEAOCTABISET OTPOMHBIE  BO3MOYKHOCTH  JUIS
CaMOCTOATENIbHOTO  TBOpPYECTBA  OOYYAIOIIMUXCS, CIOCOOCTBYET  IOBBILIEHUIO
3((PEKTUBHOCTH  OBJAJACHUS  yYMEHUEM  CAMOCTOSITEIBHOTO  M3BJICUEHUS H
MPE/ACTABICHNUS] 3HAHUM, a TaKXKe OBJIAJEHUs OOIIMMU METOJAMH TIO3HAHUS H
CTpaTeruii yCBOCHUs y4eOHOro MaTepuara.

[IpumeHeHHe  COBPEMEHHBIX  00pa30BaTENbHBIX M HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHMII B OPraHU3allMM CAMOCTOSITENBHOW JEATEIbHOCTH
CTYJIEHTOB II03BOJISIET IIPUBUTH HHTEPEC K H3y4aeMOMY MaTepuaity, pPa3BHUTh
TBOPYECKYH) aKTUBHOCTb, IOBTOPUTh U 3aKPEIUTh MaTepuall, HAXOAUTh PEUICHUS B
HECTAaHJIapTHOW CUTYyallUH.

Jlureparypa:
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BAJIIOTA BAFAMBIH BOJKAMJIAYFA APHAJIFAH HEHPOXKEJLIIK
MOJEJBAI KYPY

Myxapckuii /I.B., Ataes E K., Kabaesa C.V.

Kekmeray k., I1I. YonuxanoB ateingarsl Kekieray MeMIeKeTTIK YHUBEPCUTETI
kafedra informatiki@mail.ru

Kipicne

JlepekTepAiH yakbITTHIK KaTapJjapbIHbIH JaMyblH OoJDKamaay >KOHE OHBIH €H
O0onmaca OipHemie KeMiHI MyILIeNepiH ajifblH ana OoJKayFa TBIPHICY MaHBI3IbI
FBUTBIMHM KOHE TEXHUKAJBIK Mocene Oombim Tabbuiaapl. OHBI SNy VIIIH TYPIi
MaTEMaTHKAIBIK OICTEp MEH alTOpUTMJIEP KOJIaHbLIaAbl. YJT1 PETiHJE perpecTi
Tannayabl [6], SKCTPAMOSIIUSHBI, CBHI3BIKTHI KOHE CBI3BIKCHI3 OJIIEMIIK SAICTEepl,
PEKYPEHTTI HEHPOH/IbI JKenmiep/l [ 7] )koHe T.0. KenTipyre 060Jabl.

OJIeOMeTTe aTajlFaH MOCEJICHI HEWPOHJIbI KENiHI OKBITY KOMETIMEH IIelry
TaJNBIHBICTAPBIH Ke3aecTipyre Oonaasl [2, 4, 5]. HelpoHasl KemiHiH JIYPHIC
KYPBUIBIMBI MEH OKBITY/IBIH KbUIAaM aJTOPUTMAEPI KIpyre Kelin TYCETIH JepeKTep
apaceIHJaFbl 1IIKI OalIaHBICTBI aHBIKTAyFa J>KOHE JKCIHI OChI OailaHbICTapIbI
AKCTpAMoJIAIMS MEH Oojhkamjay YIIIH NaijalaHyra ylperyre MyMKIHAIK Oepei.
ATanFaH MOCEIIeHIH TOJIBIK IIENTIMI KOK.

Makanameizia 013 Typa TapaTbUIaThIH HEHPOHJBI KEJIHI JOJUIApAbIH TEHIere
KAaTbIChl OOMbIHIIA OaramMblH Tanjgay »oHe Ooipkamuaay YIIiH KojjgaHambi3. bi3
YaKbITTBIH KETKUTIKTI Y3aK KE3CHIHJAET1 oJieMJIK koHe KazaKCTaHIbIK Kap>KbLIbIK
KepceTKimTep OOWBIHINIA oOpacaH 30p JAepeKTep O0a3achlH TaiijiajiaHa OTBIPHII,
HEWpPOHJIbI KENiH1 KaTeNKTl Kaiita Tapary (back propagation) anroputmi OolbIHIIA
yiperemi3 [8]. KoppensiusiHblH aHAFYPJbIM KOIl CaHbIH aHBIKTAy >KOHE aca HaKThl
Oomxkam Kypy yiriH 013 TEeK MOJUIapAblH TEHIrere KaparaHaarbl Oarambl Typajbl
JIEPEeKTEP/Il FaHa KOJJAHOANMBI3, COHBIMEH KaTap SHEPIrHsl TAaCHIFBIIITAP MEH
IIUKI3aTTBIH QJIEMJIIK Oarajapbl Typalibl JEPeKTep/il, HEeri3ri JJIeMIIK BajroTaiap
OaraMbIHBIH aYBITKYbl TYypaJibl JEPEKTEpl KOHE KaAPXKbUIBIK HHACKCTEP aYBITKYbI
Typalibl IepeKTep/l naigaianaMbi3. Y aKbITTHIK KOPPEJSIIUIIAP/bI AaHBIKTAY YIIiH 013
HEWPOHIbI JKEJHI YHPETY Ke31HJe YaKbITThIK TePEe3e aMallblH Iaii/1ajJaHaMbI3.

Bipinami 6emimzae 613 MoceaeH1 KOSIMbI3 dKoHE OHBIH (hOpMaibl MaTeMaTHKAJIBIK
KOMBUIBIMBIH OepeMi3. ExiHm OesiMae KOMbUIFaH MACEeH] HIeNly YIIIH HEUpOHAbI
KEIHIH ~MaTeMaTHKaJIblK MOJENl KypbUlaapl. YUiHOI Oenimjae ecenteyiul
capanTtaManap HOTWXKECIHAE alfaH HEri3rl capanTaMajblK JepekTep Oepiieni.
TepTiHm Ke3eHe aNbIHFaH HOTIDKENEp TaNKbUIAHAABI JKOHE KYPBUIFAH MOJENbIIH
OoJamakTarsl JaMybl Typajibl MICITIMACD MIBIFAPbLUIAIBL.

MaceneHi Koo

2000 >xpurrel 1 kaHTapman 2018 >kepurrel 17 KaHTapra JEHIHTI Ke3€HICTI
TOJUIapAbIH TeHIrere OaraMbIHBIH ipikTeMeci Oap. CoHpali-ak con Ke3eHJIErl e3re
QNIEMJIIK BaJlIOTAJIap OaraMbIHBIH 1pIKTEMECi, DHEPrusl TACBIFBIINTAP MEH IIHKI3aT
Oaramapbpl KoHE SJEMJIK Kap>KbUIBIK HHICKCTEPIiH MoHIepi O0ap. Ochl aepexTepi
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HETI3re ajla OTBIPHIN, OIPHEIIEKYHTe EHIHT1 KE3eHEeT1 JOJIIap IblH TEHIeTre KaThICThI
KyHBbIHA OOJDKaM Kacay KaxerT.

Cypertenren wmoceneHi (opMmanapl Typae TYXKBIPIMIANBIK. YaKbITTHIH
Oactankbel cotiHge t, Oizme K(t,) = (k,(ty), k,(tp), ..., ky(ty)) BEekTOpHI Oap,
oHJarbl k(t) — KapKbUIBIK MapaMEeTp/iH YaKbIT aFbIMBIMEH TUCKPETTI ©3TepeTiH
MoHi, N — 6o/pkaMayFa KaThICaThIH mapameTpiep canbl. OChl BEKTOPIBIH HETi3iHe t
yakeITBIHBIH ~Kenmeci coti ymin K'(t) = (k'1(t),k',(t), ..., k'y(t)) BekTopsIH
KaJIBIITACTBIPY KaXKeT.

Kipic BEKTOpBIH MIBIFBICKA AWHAIIBIPY YIITIH:

(
1
)

F:K(t) > K'(t+1).

GYHKIUSACH KOJIaHBUIAIbI.

F (pyHKIUACBIHBIH HaKThl OOJDKaMJlayFa apHajfaH HAKThl Typl OEINrici3 >KoHe
KApKBUIBIK KaTapyiapAbl OoJbKaMiay YIIiH OHJIail (YyHKIUSHBI KYPY MYMKIH OOJIBII
TaOBIIATEIH aNFRIIAPTTAp A4 KOK. K mamamac BexTopsl MeH K  HaKTHI BEKTOPEI
apachIH/AFel AHBIPMANIBLIBIK AJJIBIH aja OepilreH € caHblHAH a3 OonaTeiHmal F

mamanac (QyHKIUSCHIH 13/1ey MIHACTI KOWUbLIaIbL:
F-K@®) K@+, |[Kt+1)-K'(t+D|<e 2

MYHJIAFHI ||+|| - emmreyim I'ninp0epT KeHiCTIriHAeri eBKIMATIK HOpMa.
Erep OygaH ma ajnsic Ke3eHre OOmKaM skacayTamam erince, 6i3 K  mamanmac
BeKTOpHIHA [ mamanac (pyHKIUACHH GipHEIle peT maifiagaHa alaMbl3:
F-Kt)-K({t+1),F:K{t+1)->K({t+2),F-K(t+a-1)- (
K'(t+a), 3
|K(t+a) —K'(t +a)| < ae, )
MYHJAFbI @ — 013 00JKaM KaJlbIITACThIPFBIMBI3 KEJIETIH KE3E€HHIH CaHbl.
Erep Gacrankel moH peringe K(t) meH b BeKTOpHIH oHe aniblHFbl K(t —
1, Kt—2,...,Kt—/ BexTopnapblH ayicak, A" BEKTOpPHIH OOJDKaMJIay »KaKCapThUIYBI
MyMKiH. Ocbutaiiia OopkamMIayablH Kaldlbl MIHAETI Kejieci TypjAe KOMbLIabI. F
GyHKUUSICHIH Ta0y, MYH/IAFbI:

F:(K(t—b)x .xK(t—2)xK({t—-1)xK()) - K'(t+1),
F (K(t—b+1)>< X K(t—2) x K(t—1) x K(t) ><I~('(t+1)) N
K'(t+2),
F (K(t—b+a—1)>< XK —2) X K(t—1) X K(£) X ... X
Kita1-Kt+a,
|[K(t+a)—K'(t+a)||<ae e->0,a<kb.
F QyHKIUSACHIH KyBIKTaTyFa apHaJFaH MoJemiMmizae 013 Kem KaThapJibl

MEePCENTPOH KOJJaHaMbI3. YaKbIT eimeMi peTiHae 1 KyH Ke3eHl KaObUIJaHFaH.
VY akbITTBIK TE€pe3€eHIH eHl — 50 KyH.

~ B~
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Keneci 6enimae F QyHKUMACHIH Ky3€re achlpaTblH TYPJICHIIPUIreH HEHPOHIbI
KeJIl MOACNI KYPhIIabl.

HeiipoHabl sKeJi COyJIeTiH KYpy

Ke3 kenren QyHKUus Typa TapajaTblH KONKATIIapJibl HEUPOHMABI JKEiHIH Ke3
KenreH  OepUIreH  HAKTBUIBIFBIMEH  almpOKCUMAIMsUIaHybl  MYMKiH.  bBi3
KYMBICEIMBI3AA F ITamanac (yHKIUACKIH HEHPOH/IBI KeMiMeH aaMAacTHIPAMBI3 KOHE
KAaTETIiKTepAi a3aiiTy ymiH op Oipiryae (QyHKIHS MOHIH aHBIKTAH OTHIpBII, Fj —
F, - F; - --- > F); Ke3eKTiJirin Kypamsis.

HelipoHb! sxemiHiH Kalmbl COyJeTl 1-CypeTTe KOpCeTiIreH.
— K(t-b), K(t-b+1), ..., K(1)

Bxonuoii
cnoit

CKpbiITBIE
ciiou

Brixonnoii
cioi

b K'(tt])
1-cypet. Tasynarbl OoJaiakka 1ouiap 6araMbIH OoJiKaMJlayra apHaIFaH
HEWPOH/IbI JKEJIIHIH KaJIbl COYJIETI

Heliponapb! sxemi Oip Kipic KaTHapblHaH, OlpHEIIe )KachIpbIH KaTHapAaH KaHe O1p
HIBIFBIC  KaTmapiaH Typanel. Kipic Kartmapaarbl HeWpoHAAapAblH caHbl N
napameTpiiepin OopkaMiay YIIiH NaialiaHbUIaThiH CaHbIHA XoHE b + 1 aifHbIMabI
YaKbITTBIK TE€PE3€HIH €HiHe OailnanbicThl Oosansl. [IbIFbIC HelipoHaapabiH c