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Annomayus. Maxonaoa coooa mamemamux MOOeLIAPHU KyPUuLl OPKaIu maiadaiap mamemamux
KOMRemeHmMAUSUHY PUBONCTIAHMUPUUL Macatanapu 6aén Kununean. Mamemamux KomMnemeHmiuiux-
HU WAKIIAHMUPUUL MUSUMU MY3UTMACUHU 0YUO Oepu MaKcaouoda acoc cuamuoa mMypakkado maui-
KUTLIQUIMUPUIZAH 00beKmaap, H#capaéHaap 6a 6a3usamiapHu aHe1auIuK Memoou — MOOeLIAumupuL
KaOy1l KUTUHSAH.

Taanu cyznap: mamemamux mMooeib, MOOEIIAWMUPUL, QYHKYUS, KAHOHUK, IHe KUYUK K8AOPAm-
nap yeynu, xocuna, Kpamep ycynu, napamemp, peepeccusi meHeiamacu.

Annomayus. B cmamuve paccmompenvl 0npocsl pazeumuis Mamemamuieckou KOMnemenmuocmu
yuawuxcs nymem noCmpoeHusi npocmulx mamemamudeckux mooenei. C yenvio packpvlmus CmpyK-
mypol cucmemovl OpMUpOBaAnUs MAMEMAMUYECKO KOMNEeMeHmHOCMU 3d OCHO8Y Obll NPUHAM Me-
MO0 NOHUMAHUSL CTIONHCHBIX OP2AHUZ0BAHHBIX 00BLEKMO8, NPOYECCO8 U CUMYAlSill — MOOenuposanue.

Knrouesvie cnosa: mamemamuueckas mooensb, Mooeruposanue, QyHKyus, KAaHOHUYECKas, Memoo
HAUMEeHbUUX K8a0pamos, npoussooHas, memoo Kpamepa, napamemp, ypasnenue peepeccuu.

Annotation. The article deals with the development of mathematical competence of students by
building simple mathematical models. In order to reveal the structure of the system for the formation
of mathematical competence, the method of understanding complex organized objects, processes and
situations was adopted as a basis — modeling.

Key words: mathematical model, modeling, function, canonical, least squares method, derivative,
Cramer s method, parameter, regression equation.

TexHuKa COXaCUHUHT OVIFYCH MyTaxXacCHCJIapua MaTeMaTUK KOMIIETCHTIWIMKHU ITaKJIIaHTH-
PHII TU3UMU TY3WJIMACHHU 04O OepuIll MaKcaauia acoc cudarnaa Mypakkad TalTKHIIIAIITHPUITaH
o0BeKTIap, xKapa¢Hiap Ba Ba3UATIAPHU aHTJIAILIAK METOAN — MOJCIUIAIITUPHUIN KaOysl KMJIMHTaH [2].

MopaennamTupuIIHIHT MOXUSATH — pea MaBxKys OYiraH oObeKTaap, xKapaéHiap, Ba3usTIapHUHT
MyXHUM XyCYCHSITIIADUHU aJIeKBaT MabHO/IA aKC ATTHPYBUM alloMamiapra ara, rpaduk €Kd MOIIUN
MOHaH/IJIapHUra aJIMAIITHPWIHIINTA Ba PEAUTUK OOBEKTIApUHMA KYWHIITaH MaKcajiapura MyBo(HK
paBHUIIIa KYJra KUPUTUITaH MOJEJUIap €piaMuia TaAKUKOT KWIMHUIIKUIaH uoopar [4].

Mogenb 10MMO OpUTHHAAAH aXKpaauod Typaau. Xap KaHjaan OOIIKa TU3UM CHHTapy, MOJIETh XaM
V3UHUHT 3J€MEeHTap TapKuOM, Ty3WJIMACH, MUKH Ba TAlIKW aJoKajlapura sra oynaau. MoaenHu Ky-
pHII MalTUIa OPUTHHAT TU3UMHIATH SHT aXaMUSITINA €TaKud AIEMEHTIIApHU cak1ad KOJTUHUIIN MaK-
caara MyBouK Oyiaau.
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Kyitnna cogna Oup MacaiaHi MaTeMAaTUK MOJEIIMHU KyPHIL METOAUKACUHH KYpUO YNKaMu3.
Arap Te31IMKHH y JIECaK, y YHIa TabCUp 3TYyBUHM S iy (€ku Macoda) xam/ia ¢ BakTra OOFIHUKIUP.
Hemak te3nmukuHu y = f(s,¢) , (1) kypuHHIITa udoganam MyMKHH. Arap Te3lIHK ) ¢akaTruHa ¢
BakTra OOFIIMK O¥iica, y Xxonaa OyHaai Oornanumau y = f(¢) , (2) nebd &3um MyMKuH.
Mopemnamrupuin  Hazapusicura kypa, (2)
y=a,+at+at* , (4) —napabomux (byHKIOHAT OOFITaHHIIT YU3UKJIU
yv=a,+a¢t (3) Ba uUM3HKIM Oynmaran
KYpUHHUILIAp/Ia XaM H(oJaIaHUIIN MyMKHUH, STbHU
yv=apt" , (5) —oapaxcam

a
y=a,+— , (6) —eunepbomux
t o
Ba OOIIKa KypuHHUIIUIapAa udoamanam.
y=a,+at , (*) .Ymymuixonaa (3)-(6) OornanunIapHy KAaHOHUK IAKIMHU Moanamia yHuHr
napameTpiapu a, , a, , d, JapHU KUMMaT )KUXaTHIaH TOMHII MyXUM aXaMHAT KacO
sTaau. MacanaH, YM3UKIM OOFJIaHUII Jaru HOMabiIyM MapaMmeTpiap — d, , ¢, JJAPHU TOMHIIAA “OHT
knauK kBaapatnap ycynn” (OKKY) nan doiinanannnamu. by ycymauHT unsukin (3) OormaHumimara
MOXUSTH KyHuaaruaa noopar:
Kytinparu F = Z( y—a,—at) ——>min , (7) QyHKUMAHY Ty3u0, yHAa a, Ba @, JAPHU
y3rapyBumiap ne0, HKKM MapTa XyCyCHi XOCHiIa OJlaMH3, SbHU

oF

P _ZZ(J/_“O —at)

Oa,

oF , @
a = _22()/_(10 _alt)t

1
(8) udonanu cucrema aed Kapad, yHH HOJITA TEHTJIAIITHPAMU3, IHHU

Z(y_ao_a1t):0 ©)
Z:(y—a0 —at)=0
(9) na kylingarnya maki amMarTHPUIIT KWIARINUK, ShHA

Zyz na, +a12t
Syt=a,> t+a .t |

Hemaxk (11) cucrema nkku Homabaymiu (OyHna a, , a, — aap HOMabJIyM-JIap) UKKUTA YU3UKIN

10)

TEHIJIaMalap cucTeMacuaH noopar 3KaH.
ByHnail TeHrnamanap cucreMacMHUHT YMYyMHH X0J11a 6 Ta XWJ e4Hlll yCyJlapy MaBxy. MabiyMkw,
Oynap — ypuura kyiwi, anrebpauk Kymwuil, rpaduk ycymu, Kpamep ycynu, ['aycc Ba Teckapu
Matpuia ycynu 31u [3].
By ycymnapaan Gupopracunu Kymiab, macanan, Kpamep ycynu épaaMuia n3naHaéTrad mapamerpiiap
— a, Ba g, JaApHU TOTIANJIHK.
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=ny 2=, (1))
=D =Dy, (12)
Zn:t %;jt :nZyt—Zth , (13

Ouau (10) cucTeMaHUHT €YMMHUHU YPHUTA KYHWII YCyNu EpJlaMuia TONAaINK.
na, =z y—aIZt , OyHIaH g, HU TONIAMH3:

A, =
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a, =%(Zy—a12t) . (15)
S T T T
RTRE DI

CYHITH TEHIVIMKIAH ¢, HU TOIIAMU3:

_ny—%Zy
DIV

Macana. Kaituk ¥3 MaH3uiira etumi yayH 1-coatna 5 km/c , 2- coatna 5,8 km/c,

3-coatna 6,1km/c, 4-coarma 6,4 xwm/c, 5-coarma 6,8 km/c, 6-coatma 7,2 KM/C,
7-coatna 7,5 km/c Te3nMK OWiIaH Xapakar KuiraH Oyica, KAWMKHUHT OMp KyHJard Te3nurd (y) He
BaKT (¢) Oyiinua OOFJaHMII TCHIJIAMACHHHUHT MaTeMaTUK u(oaacuHu TonuHr| 1].

Eyuw: Kynaiinvk yayH macana MOXMSTHHH JKaJ[Bajl KYPUHHUIIN/A Kyiuaarnya €3ud ogamus:

a , (16)

¢ BaKT (coar) 1 2 3 4 5 6 7 > r=28
YV Tesnuxk 5 5,8 6,1 6.4 6,8 7,2 7,5 Zy =447
(xkM.C)

y=a,+at , (3) garu mapameTpiapH{ TOMWII YYyH KyHUJard TEHIJaMmajap CHUCTEMaCHHU YWl

Zyzna0+a12t 10
Syt=a,y t+a . * | a0

ByHHHT yuyH Macana MOXHUITHIAH KearO YuKuO, KyHUIaru *KaABajlHU Ty3HO0 OIaMu3:
T 1 2 3 4 5 6 7 Z =28

Y 5 58 | 6.1 64 | 68 | 72 | 75 Zv=44,?

Kepak O0ynaau, SpHU

Yt 5 11,6 18,3 25,6 34,0 42,6 52,5 Z vt = 189,6

£ | 4 9 16 25 36 49 X t? =140

XKanpan mabaymoTnapuaaH (oiaanaHud, kepakiu KuiMmaTiapHu ypHura kyicak, (10) cucrema
KyWHMIaru KypUHUIITA KEJIAIN:
44,8 ="7a,+28aq, . an
189,6 =28, +140q,
(*) cucremanu KyHuaard KypuHunia €3aMms:
Ta,+28a, =448 . (12)
28a, +140a, =189,6
by cucremanu “Kymmm ycynu” épaamua edamMus:
28a,+112a, =448
28a, +140a, =189,6
28a, =14,4

a, = 1;24 =0,514~0,5

Tonumnran a, HuHT KuitMatuan (12) cucremara Kyitn0, ¢, HUHT KWHMaTHHA aHUKJIAHMU3:
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Ta, =44,8—-28q,
7a,=44,8-28-0,5
Ta,=448—-14
Ta, =30,7

7
a,=4,386
a, =4,4

Hatwxkana a, Ba @, JapHUHr KuilMaTiaapuHH tokopunaru (3) TeHriamara KyHuO, nsnaHaérra

OOFNIAaHUITHUHT MATEeMATHK MO/e/IH EKU perpeccusi TEHIJIaMacUHU XOCHJI KHJIaMU3:
y=a,+at=44+05, (13)

Oumu  (13) MyHOcaOaTHUHI aJEKBATIMIMHMU TEKUIUPUII YYyH KyHHJard MyHOCAOaTHUHT
OKapWIMITUHU TEKIIUPUO KYpaMu3:

Y s —;;1——%0

6,4-63——0
0,]]—> 0
Uynku
—— Dy 448
= 6,4
yxaic n 7
Dy 447
= ——— _’ — 6,3
yﬁa.wc.u n 7
v, 44+05-4=44+2=64
- t
t= ; = § =4
n 7
Onau (3) MyHOCa0ATHUHT aNIPOKCUMatsiOH XaTOJIMIMHU TEKIIUPAMHU3, ITbHU:
‘yﬁ - yx
e, =—""".100
Yo
ByHuHr yuyH KyiuaaruaapHu xuco61ad onamMus:
yO yx )76 - _)7)( )/_6 - _)TX
Vs
5,0 4,9 0,1 0,016
58 54 0,4 0,063
6,1 5,9 0,2 0,032
6,4 6,4 0 0
6,8 6,9 0,1 0,016
7,1 7,4 0,3 0,048
7,5 7,9 0,4 0,003
D> =0178
T

-100=0,178-100=17,8

n

Y
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- Jlemak, xocun kunuaras (13) hopmysa Eku MaTeMaTHK MOJIENb MIOHYIN ICHHUIaIM Ba YHU KeJl-
rycu aBp (TporHo3) yuyH (oiinananca 6ymaam [5].

Xynoca Kunub aitranaa, Oy CHHTapu cojjia MaTeMaTHK MOJIEIUIapHH KypuIIia Tanadanap mare-
MaTHK KOMIIETEHTIMTUHU PUBOXKIIAHTUPHUII Ba WXKOIUN (PUKpIIAIl KYHUKMAJaApUHU SHAJA YCTUPHIIL
MYMKHH OYJ1a/iu.
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