A.A. Ilemkoe, B.H. Axcenosa

MATEMATHUYECKHE MOJIEJIN YCHEBAEMOCTH YYAIIUXCA
IMPOPECCHOHAJIBHO-TEXHUYECKHUX YYEBHBIX 3ABEJIEHUN

ITocTanoBka npodiaembl. Ha coBpeMeHHOM 3Tane pa3BUTHsI CUCTEMbI 00pa30BaHUs
VYKpauHbl OCHOBHbBIE YCUJIMS HaIlpaBJIEHbl HA MOBBIIICHNWE KayecTBa 0OydeHHUs. YCHElHoe
pelIeHHe ATOW 3aJadyd BO MHOTOM 3aBHUCUT OT BHEIPEHMsI B Y4EOHBIN IMpoIllecC HOBBIX
NeJarornyeckux TexHoJorui. [lns ompeneneHusi CTENEHH W HAINpPaBICHHOCTH BIIMSHUS
HOBOBBEJICHMM Ha KadyecTBO OOyuYeHHUS HEOOXOJIUMBI COOTBETCTBYIOLIHE HHCTPYMEHTHI,
MIO3BOJISIFOLINE IPOU3BOAUTH TAKYIO OLIEHKY.

AHamm3 myOiamkanmii. OZHMM M3 OCHOBHBIX IIOKa3aTeled KadecTBa OOy4yeHUs
ABJIAETCA YCIEBAEMOCTh YYAIllUXCs, KOTOpAas MMEET CTaTUCTUYECKUI Xapakrep. AHaIu3
CTaTUCTHUYECKUX JAHHBIX TPeOyeT HCIIONb30BAHUS COOTBETCTBYIOIIETO MaTEMaTHYECKOTO
anmapara. Tak, B [l, c. 79-81] B KayecTBe HHCTpyMEHTa aHaiu3a JIEATEIBHOCTH
NeJarornyeckux KOJIJIEKTUBOB 0011e00pa30BaTENbHBIX IIKOJ M0 Pa3IMYHBIM MOKA3aTelsIM,
BKJIOYasl I10KA3aTeNIb YCIIEBAEMOCTH Y4YalllMXCsl, HCIOJIb30BAaH CTATUCTUYECKUI METON,
OCHOBaHHBIII HAa HOpMalbHOM pacnpeneneHuud. B [2, c. 81-94] ananu3 ycneBaemocTH
y4eOHBIX Ipynn npoeccuoHaIbHO-TEXHUYECKUX yueHbIX 3aBeneHuil (IITY3) nmpooaumncs
C MOMOIIbIO METOJMKH, HMCIIOJIb3YIOUIEH HHTErpajibHyl0 (DYHKUUIO BHE 3aBHCHUMOCTH OT
BUJIAa pacHpeesieHus] pe3yiabTaToB KOHTpois. IIpuBeneHHsle Tam ke (akTorpapuyeckue
MaTepHuabl, MO3BOJSIOT  HPEANOJIOKHTb, YTO  CTATUCTHUYECKOE  pacIpeiesieHue
ycneBaemoctn ydamuxcs [ITY3 oriamgaeTcs OT HOpPMaJbHOTO pacHpenesieHHs, a 3TO
3aTpyIHSAET MCIOJB30BAHUE METOOUK, NPHUBENECHHBIX B [l] 18 OLEHKH ypOBHA
ycneBaemoctd yvamuxcs [ITY3. rHopupoBaHue 3TOro OTIMYMS MOXKET TaKKe MCKa3HUTh
pe3ysbTaThl aHaNIM3a YCIEBAEMOCTH OpPraHaMM YIpaBjieHHs 0Opa30BaHHUEM, YTO, B CBOIO
ouepeib, IPeIonpeIeisieT BO3MOKHOCTh IPUHATHS HEBEPHBIX PELLICHU.

Ieabto HacTosmeld pabOThl SABISETCS TOCTPOSCHHE MAaTEMaTHYECKHX MOJIETCH,
MO3BOJISIIOIIMX TMPOU3BOJNUTh aHAIW3 ycreBaeMmocTH ywamuxcs [ITY3 Ha pernoHanibHOM
YpOBHE.

Marepuanbl M pe3yJbTaThl HCCJIeI0BaAaHHMN. B mporuecce MocTpoeHus: Moaesnen
UCIOJIB30BAIMCH MaTepUaibl 00JaCTHRIX IPOBEPOUYHBIX padOT ycreBaeMoCcTH ydamuxces | u
Il xypcoB I1TY3 XapbkoBckoil 0obsacTu npoBefeHHbIX B TeueHue Tpex jet: ¢ 2001 r mo
2003 r. OO01ee KOJIMYECTBO YYAIIUXCs, Pe3yJIbTaThl KOHTPOJSl 3HAHUM KOTOPHIX YUYTECHHI B
HACTOSIIIIEM HCCJIeIOBAaHUM, cocTaBisger Oomee 38 Thic. uenoBek. Pacmpenenenue
KOJIMYECTBA JaHHBIX MO MpeIMETaM U rojiaM NpuBeieHo B Ta0. 1.

AHanu3 JaHHBIX MPOBOJWICS C MCIOJB30BAHUEM CIEIYIOUIMX CTaTUCTHYECKHX
pacnpe/ielieHnii: HOpMalbHOTO, Jorapudmudeckn HopManbHOTO, BeitOynna u Ilyaccona.
Breipaxenust s uHTerpanpHo W auddepeHnmanbHOW  QYHKIMM — pacrpeneiaeHui
npuBeAeHbl B TaOi. 2. AHanu3 JaHHBIX COCTOSUI B MPOBEPKE THUIMOTE3bl O TOM, YTO
UCCIIelyeMble JaHHbIE IOAYMHSAIOTCS HEKOTOPOMY pAaCIpEAENEHUI0 C HU3BECTHOMU
uHTerpanbHOU (yHkuel. [IpoBepka ocymiecTBisnachk ¢ moMoInbio kpurepus Konmoroposa
[4, c. 235-240] mocnenoBaTenbHO [Jis BCEX IPUBEACHHBIX BBIIIE PACHpPENEICHUN IPU
YpOBHE 3HAYMMOCTHU O, SBJISIOIIETOCS BEPOSATHOCTHIO OTBEPrHYTh MPABHIIbHYIO THUIIOTE3Y.
YeM BbIIIE YPOBEHb 3HAUUMOCTH, TEM IPU 00JIee KECTKUX YCIOBHIX MOATBEPHKIACTCS, UYTO
pacmpeneneHle  HMCCIEAyeMbIX  JIaHHBIX  COOTBETCTBYET MpHUHATOMY. Pe3ynbTaThl



CTaTUCTHUYECKOTO aHajn3a MpuBeneHbl B Ta0a. 3. B Tabmuie KypcuBoM 1 (POHOM BBIACIEHBI
HaumOoJiee JOCTOBEPHbIE BapUaHThl pacHpelieseHUs] pe3yJbTaTOB KOHTPOJIS 3HAHUUN
(pactipenieneHuss OTMETOK — KOJMYecTBa OajuioB, KOTOPBIMH OBUIM OLICHEHBl 3HAHUS
yuamuxcs). Kak BuOHO U3 Tabmuubl, pacrnpenesneHne OTMETOoK ydamuxcsa | kypca
(pe3ynbTaThl BXOJHOTO KOHTPOJIA 3HaHMM mepea HadasioMm yueObl B [1TVY3) nmomumnsieTcs
pacnpenenenuto Ilyaccona, a pacnpeznenenue otrmeTok ywammxcsa |l kypca (BBIXOIHOM
KOHTPOJb 3HAHMM TOciae Uu3ydeHHs cooTBercTBytomero mnpeamera B IITY3) pany
pacnpenenenuii: Beitbymna — 11% ot oOmero uuciaa, HopMmainbHOMY — 22% WU
norapudmudecku HopMaabHOMY — 67%. Takum 00pa3om, BeIZICICHHBIE B Ta0J. 3 BapHaHThI
pacnpeeneHust SIBISIFOTCS Haubosee OOMMMH CTaTUCTUYECKUMU MOJIENSIMU yCIIEBAEMOCTH
yuamuxest [ITY3 XapbkoBckod oOjacTh 1o pa3nuuHbM — npeameram. Haumbonee
XapaKTepHble BapHAHTHI TNIOTHOCTH BEPOSTHOCTH PACTIPEACIICHUs OTMETOK, BHICTABIIEHHBIX
yuamumcs [ITY3 no pedynbprataMm 06J1aCTHBIX IPOBEPOUHBIX paboOT, MPUBEACHBI HA pHC. | -
puc. 4 (Ha pucyHKax 0003Ha4eHO: K- KOJIMUYECTBO BBICTaBJICHHBIX OayioB, f(K) - muioTHOCTH
BEPOSITHOCTH).

[TocTpoeHHble MOJAENTU TO3BOJSAIOT PEIIATh P 3a/4ay, SIBISIFOIIMXCS COCTaBHOU
YaCThIO AHAJIN3A ACATEIbHOCTH MEAATOrMYeCKUX KOJUIeKTUBOB 1TV 3.

OnpeneneHue yceBaeMOCTH yJalluxcs B JJI0OOM Juana3oHe OTMETOK

Ky
¥ =100 [ f(k)dk, %, (1)
kl
rae Y - OTHOCHTEJIBHOE KOJUYECTBO YYAIMXCS, MOJYYHUBIIMX OTMETKHA B JIHANa30HEe
Ki ... Ko, BeIpaskenHoe B %.
K, - BepxHee 3HaUCHHE aHAIM3UPYEMOTO THana30Ha OTMETOK;
K - HHKHee 3HaYCHHE aHATM3UPYEMOT0 JUana3oHa OTMETOK;
f(K) - mI0THOCTH BEPOATHOCTH pacHpeICICHUS OTMETOK.

N3 (1) moryt ObITh MOJy4Y€HBI MOKa3aTeNM aHalM3a YCIEBAEMOCTH, TPAaTUIMOHHO
UCTIONIb3yeMble B Hactosiee Bpems. Ecmu mpunsats Ky = 4, K, = 12 - umeeM moka3zaTenb
obreit ycrieBaemoctH, mipu K; = 7, kK, = 12 - mokasaresib KaueCTBEHHOM yCIIeBaeMOCTH |2, C.
93]. Beipaxenue (1) mo3BoJiIeT TakKe ONMPEACTUTh OTHOCUTEIHHOE KOJTHMYECTBO yUaIIUXCS,
NPOSIBUBIINX Y4eOHbBIE JOCTIXECHHUS pa3iindHoro ypoBHs: K; = 1, K, = 3 - HU3KOrO ypOBHS;
k, =4, k, = 6 - cpennero ypoBus; Ky = 7, K, =9 - mocrarounoro yposus; Ky = 10, k, = 12 -
BBICOKOTO ypoBHs [5, c. 98]. Ilokazarens "cpegHuit 6amn" MoOXeT ObITH OMpeneNeH TIOo
BBIPAKEHUSIM, NIPUBEJECHHBIM B Ta0J. 4 (kosnoHKa "cpeanee 3HaueHue"). Tam ke npuBeneHO
BBIpQXXEHUE U1 TUCIEPCHH, UCIONB3Ysl KOTOPOE MOXHO OIIEHHBATh pa3dpoc pe3yiabTaToB
KOHTPOJISI 3HAaHUM.

[locTpoeHHble MOJAENW TMO3BOJISAIOT  AHAJIU3UPOBATh paA3NIMYHbIE TEHACHIMU
WU3MEHEHHUSI YCIIEBAEMOCTH:

a) OJHOTO M TOTO >X€ KOHTHHTEHTA y4YallluXCsi B pasiuuHble (a3l 00y4deHwHs,
HampuMmep, BXOJHOM M BBIXOJAHOM KOHTPOJb 3HAHUW B TMpolecce H3ydeHUs
0011e00pa3o0BaTEbHBIX TUCITUTUINH,

0) pa3MMYHBIX KOHTHHTEHTOB YYaIlIUXCSl B OJUHAKOBBIC (Da3bl 0OydeHUsI, HATIPUMED,
MOCJIe U3YUYECHHSI ONPEIETICHHOTO MPeAMETa.

PamxupoBanue pe3yabTaTOB aHalIM3a MOXKET ObITh MPOBEACHO MO METOIUKE,
ornucaHHoOu B [2, ¢. 81-94].



BrniBoarnl.

1. B pabore mnoka3zaHo, 4TO pachpeleieHle pe3yabTaTOB KOHTPOJS 3HAHUU
yuamuxcs [ITY3 B o61iem ciiyyae OTIIMYHO OT HOPMAJIBLHOTO pacipeaesICHHUs.

2. lmeetr MecTO M3MEHEHHE BU/A pACHpElIeICHUs] PEe3yJbTaTOB KOHTPOJISI 3HAHUHM B
3aBUCHUMOCTH OT (pa3pl yueOHOTO IpoIecca, B KOTOPOU MPOBOIUIICS KOHTPOJIb.

3. Hcnonb3oBaHue MaTepuasioB pabOThl MO3BOJUT PACIIUPUTH BO3MOXKHOCTU U
ONTUMU3UPOBATH MIPOLEAYPY aHaIU3a ycneBaeMocTH ydammuxcs [TV 3.

4. [lanpHeilue WCCIENOBaHUS IIeJIecOO0pa3HO MPOBOJUTH B  HAMpPABJICHUU
HAaKOIUICHUs CTATUCTUYECKOIO0 MaTepHalia U YTOUYHEHUSI BUIOB pACIIPEIETICHUS PE3yJIbTaTOB
KOHTpPOJISI 3HAHUM.
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Tabnuma 1

IIpenmer Kypc T'ox KosunyecTBO yyammxcst
Anrebpa | 2002 4 050
I'eomeTpus | 2002 3791
YKpauHCKHH S3BIK U INTEpaTypa I 2002 2422
Anrebpa ] 2002 3598
Anrebpa ] 2003 3430
['eomeTpus ] 2002 3445
I'eomeTpus ] 2003 3223
dusuka I 2003 3113
Xumus I 2003 3343
YKpauHCKHH 3BIK M JIUTEPATYPA ] 2001 2753
YKpauHCKUH SA3BIK U JUTEPATYPA I 2002 2 694
YKpauHCKUM A3BIK U JTUTEPATYPA I 2003 3097
Bcero 38 959
Taomuna 4
Bun Cpennee
Jducnepcust IIpumeuanue
pacnpeneJeHus 3HaAYEeHHe
HopmanbsHoe u o’ [3, c. 370 - 371]
Jlorapudmmuuecku u+0—22 o2 o2 (e"z _1) [3,¢. 371 - 372]
HOPMAaJIEHOE e
2
o 1 2 2 1
s | woar(301) | r(Zeal- 3 || oo
[Tyaccona A A [3, c. 382]

[Ipumeuanue. B tabnuue: a, 3, |, G COOTBETCTBYIOT 0003HAYEHUSIM, IPUHSTHIM B TabI. 2;

0

r'(x)= I e 't*~Idt - ramma dyrxuus [6, c. 377 - 379].

0




TaoOmuna 2

JAuddepenuunanbHas pyHkums

Bux (IJI0THOCTH BEPOSITHOCTH) Hurerpanbuas pynxums IIpumeuyanue
pacnpenesieHust pacnpenesieHust
pacnpeiejieHUus
HopmainbHoe f(X)— exp (X_PZL)Z F(X I exps — (y u) [3,c. 370 - 371]
20 0'\/_
migs X>0 mis X >0
Jlorapudmuuecku f(x)= 1 expd — (Inx - P«)Z |:( )_ I Xp _—(Iny _“)2 dy [3, c. 371 - 372]
HOpPMAaJIbHOE ox+/271 2672 ’ o2n .Y 267 , t
B IPOTHBHOM cJIy4yae f(X)= 0 B IIPOTMBHOM cJIy4ae F(X)= 0
I X2 I X2u
B-1 B B
B(x-p X—p X—p
i fix)==| —=| exps—|——| ¢ Fix)=1—exps—| — | ¢ -
Beii6ymia (x) a( » ] p{ ( - ]} (x) p{ [ » ]} [3, c. 377 - 379]
s X< f(X)=O s X< F(X)=0
X A=A X
[Tyaccona p(x)= A el , x=0,1,2, ... F(x)= Zkke_wk! [3, c. 382]
X! k=0




TaOmuna 3

Buna pacnpenesieHust

JOrapu(pmMuvecKu

HOpMAaJIbHOE Beii0dynia IIyaccona
HOpMaJIbHOE
2
S s = S S
= = o s & o = = =
Ipenmer- = 2 = 2 58 .=} & = = 2 5 = 2
Kypc, o rapamMeTphl a8 § napaMeTphl a E 5 = = c% § a8 E c% a E
X =2 | 58| 2 | g5 | gz | § | &%
o= - = 3 = = > E = o
3 3 o, o g
=
1) c o 1) o o o B u o A o
AJl -1, 2002 2,69 1,65 0,0001 - - - - - - - 3,27 0,01
I'E - 1, 2002 3,01 1,7 0,002 - - - 5,963 3,113 -2,25 10,00005 | 3,54 0,1
Y4 -1,2002 4,04 2,22 0,02

6,93 3,37 -2,25 0,2 4,5 0,2

AJl-11,2002 | 4,46 1,66 | 0,00005 | 1,443 0,371 0,02

AJ- 11,2003 | 4435 | 1,717 | 001 | 143 | 041 | 0,002 ] : - - . .
TE - I1, 2002 - - - 1,405 | 0,318 | 0,02 - - - - : .

IE - 11, 2003 1,391 | 0,388 | 0,001 : : i i - i

OU - 11,2003 | 4,495 1,806 | 0,00005 | 1,465 0,408 0,02

XU - 11,2003 | 4,561 1,561 0,1 - 6,058 3,962 -0,928 0,02 - -

v -11, 2001 5,44 1,94 0,001 1,647 0,38 0,2

v - 11, 2002 5,04 1,63 0,005 1,584 0,359 0,05 7,072 4,536 -1,45 0,0001 - -

Y -11,2003 | 4,408 1,833 0,05 - - - 6,298 3,44 -1,236 0,02 - -

Ipumeuanne. B nepBoii komonke tadbnuipl o6o3HaueHo: AJl - anre6pa; I'E - reometpus; U - pusuka; XU - xumust; Y5 - ykpauHCKuit
A3bIK M JuTepatrypa; | - mepBblil Kypce (pe3yipTaThl KOHTpOIs 3HaHUU nepen HavanoM yueOwl B IITY3); Il - BTOpoii kypc (pe3yiabTatsl
KOHTPOJISl 3HAaHUHM IO OKOHYAHMIO U3YyUEHHUs COOTBETCTBYoMIero nmpeamera B [ITY3).




