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KOMNMbIOTEPHBIN CTATUCTUYECKWA AHANI3 KAYECTBA UHXXEHEPHOTO OGPA30BAHMS.
TEKYLLUWIA KOHTPOJIb MATEMATUYECKUX 3HAHWIA

B.IM. Apedbbes, A.A. Muxanbuyk

TOMCKU NOANTEXHUHECKWIA YHUBEPCUTET
E-mail: vpa@ido.tpu.edu.ru

[poBesneH KOMIbIOTEePHBIN CTaTUCTUHECKMV aHANM3 PE3YJIbTaToB TEKYLUEro KOHTPOMIS MaTeMaTyeckmx 3HaHuu. OLeHeH BKaz 3IMTHOM
COCTaBISIOLLEN TEXHUYECKOrO 06pa3oBaHus. [JaH CPaBHUTENbHbIN aHan3 pe3ybTaToB BXOAHOTO KOHTPOSIS MaTEMATHECKUX 3HaHWM C
pe3ynbTaTaMu TEKYLUEro KOHTPONS B LESIOM U B 3aBUCUMOCTY OT PasHbIX ()opM 0byyeHus B BY3e B 4aCTHOCTY. CLienaH BbIBOA O CTaTu-
CTUIHECKM 3HAYUMBIX PA3INYUSX STUX PE3ybTaToB. OBCYXAEHb! MPUHMHBI BbISBIEHHbIX CyLLECTBEHHbIX PA3NNYMIA. PacCCMOTPEHA Koppe-
JIAUMOHHAS 3aBUCMOCTb PE3yNbTaToB TeKYLLUEro KOHTPOSIS OT Pe3yibTaToB BXOAHOMO KOHTPOMIS MAaTeEMaTUHECKMX 3HAHMI.

BBepeHue

[aBHO# MpobIeMOil COBPEMEHHOTO MHXXEHEPHOTO
00pa3zoBaHus SABISETCS TpobieMa ero Kadectsa [1, 2].
Bkiouenue Poccun B BonoHckuii mipoliecce akTyanu3u-
pyeT 3amavy obecrieueH s KauecTBa BhICIIIEro 00pa3oBa-
HUS U BbIIENSET OMHON U3 BaXKHBIX 3a1au OvpKaiiiiero
BPEMEHU pa3pabOTKy 1 UCTIOIb30BaHUSI METOJMK OLIEH-
KM KayecTBa 00pa3oBaHusl, COITOCTABUMBIX C 00IIIeEBpO-
neiickuMu. B 4yacTHOCTH, HEoOXomMMO co3iaHue 3¢-
(beKTUBHOM CHCTEMBI KOHTPOJIs KauecTBa 3HaHUH |3, 4].
TakuM 00pa3oM, eciii B paMKax 3a4€THO (KPEIUTHO) —
PEATHHIOBOM CUCTEMbI OLIEHKM M KOHTPOJIS KayecTBa
OCBOEHMSI 00pa30BaTENIbHBIX MTPOrpaMM 3aueTHas elu-
HUIIA OLEHUBAEeT 00beM 00Pa30BaTEbHBIX MPOrPamMM,
TO PEUTHMHT MO3BOSIET KOJIMYECTBEHHO OLIEHUTh Kave-
CTBO OCBOEHMSI 00pa30BaTe/IbHBIX IIporpamMm [5—7].

B ToMmMckoM NOJIUTEXHUYECKOM YHUBEPCUTETE
(TITY) Hapsiny ¢ BxoaHbIM KoHTposieM (BK) matema-
THYECKHX 3HAHWH ITKOJILHOM MpOorpaMMBI (Ha OCHOBE
ayJIMTOPHON KOHTPOJIbHOM pabOThl C MPOBEPKOI ee
npenogaBaTensiMu) [8] mpuMeHsieTcsl TaKxe B TeUSHHE
ceMecTpa peiTMHIOBasl CUCTeMa OLIEHKU MaTeMaTuye-
CKMX 3HAHWI CTYIEHTA: MPOBOAMTCS TeMaTHUYECKHiA
KOHTPOJIb (IPOBEepKa TOMAITHUX WHIMBUIYaTbHBIX 3a-
JaHUIl U COOTBETCTBYIOUIMX ayJUTOPHBIX KOHTPOJIb-
HBIX paboT), MOAYJIbHBINM KOHTPOJIb TeOpUM (KOJIO-
KBUYMbI M MPOBEpKa pedepaToB MO CaMOCTOSITENIbHO
pa3o0paHHBIM TeMaM), CYMMApHBIN MTPOMEXYTOYHBIHA
arrectauiMoHHbIN (ATT) 1 cyMMapHBIii oceHHMIA ceMe-
ctpoBblii (1o 1000-0anbHOIN PEHTUHTOBONM CHUCTEME)
aKk3aMeHalMOHHBIH (DK3) KOHTpob MaTeMaTUUECKUX
3HaHWH. B cBA3M ¢ 3TUM TIpencTaBIsgeT HHTEPEC CpaB-
HEHHE Pe3yJbTaTOB BXOMHOTO KOHTPONS C COOTBET-
CTBYIOILIMU pe3yJIbTaTaM1 TEKYIIEro KOHTPOIS.

CTaTUCTUYECKUIN MeTop,

CpaBHeHMe pe3yIbTaTOB BXOXHOTO Y TEKYILETO KOH-
TpOJISl TIPOBEICHO MOCPEACTBOM METONOB CTaTUCTHYE-
cKoro aHanu3a. Bce unciioBbie pe3ynbsTaThl IPUBEIECHBI
K eIMHOM 5-0anbHOM MIKaje (JeeHreM pe3y/sTaTa Ha
COOTBETCTBYIOIMI MaKCUMANIbHBIN pe3yJIbTaT U YMHO-
keHueM Ha msiTh). Co3maHHas TakuM oOpa3oM B MS
Excel 6aza naHHBIX KCIIONIB30BANACH faJiee B MakeTe Sta-
tistica 6.0 119 CTATUCTMYECKOTO aHaNM3a JaHHBIX [9]:
BBIYMC/ICHMS YMCIOBBIX XapaKTepUCTHK (00BEM BEIOOD-
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Ku N, cpefiHee m, CTaHOAPTHOE OTKJIOHEHHE O, aCUM-
MeTpust A u akcliecc E, a Takke CTaHIapTHbIE OIIUOKU
(Std. Err.) 4 u E), npuMeHeHUs] mapaMeTpuyecKoro
t-xputeprnss CTbIONEHTA IUTSI CPAaBHEHMS CPEIHUX IBYX
HE3aBUCUMBIX WJIM 3aBUCUMBIX BBIOOPOK (115 ITPOBEp-
KM HOPMAaJbHOCTU paclpeAeaeHus] UCIOIb30BaHbI
oLieHKM acumMmeTpun A u skcuecca E, xpurepun [Mup-
coHa u Konvoroposa-CMupHOBa), a Takke Hemapame-
TpUUYECKUX KpuTepueB: ManHa-Yutau, KoaMoroposa-
CMupHOBa [JI1 HE3aBUCUMBIX BHIOOPOK MJIM KPUTEPUit
3HAKOB U KpuTepuil BuikokcoHa 1ist 3aBUCMMBIX BbI-
Oopok. B ciyyae cpaBHeHMs cpemHMX Oojiee ueM JIBYX
BBIOOPOK TPUMEHSIICS OMHO(AKTOPHBINA THUCTIEPCHOH-
Hbli aHamu3. sl OLEHKU KOPPEJISILIMOHHOM 3aBUCH-
MOCTH Pe3yJIbTaTOB TEKYIIEro KOHTPOJIS OT pe3yJbTaToB
BXOJHOTO KOHTpOJIS MaTeMaTUYeCKUX 3HAHWIl BbIUM-
csiercs kKoadduimenT Koppensiuu [lupcoHa u uc-
TIOJTB3YETCS IMarpaMMa paccesTHusL.

Pe3yanaTb| N UX aHanms

B DK3 Habopa 2004 r. yuactBoBanu 1930 cTyneHTOB
nepBoro Kypca TIIY: uHcTUTYT reonoruu u HeTeraso-
Boro gena (MUTH), anekTpoTeXHUMYECKUNA HMHCTUTYT
(BJITHN); duzuxo-trexuuueckuii (OTD), anekrpodu-
sngeckuii (DP®), mammHocTpoutenbHbil (MCD),
XUMHKO-TexHostornueckuii (XT®d), TemiosHepreTye-
cxuit (TO®), aBTOMaTUKU ¥ BEIMUCIUTEILHON TEXHU-
ku (ABT®), ectecTBeHHBIX HayK M MaTeMaTHKU
(EHM®) dakymereTsl. Beroopky DK3 MoxHO pa30onTh
Ha BbI00pKY DK3, 06BeMa 113 (=6 % ot 0b11ero 00be-
Ma) pe3yJIbTaTOB KOHTPOJIS MaTeMaTHMIeCKHUX 3HAHWiA
CTYIEHTOB, OTAeNeHHbIX B 2004 I. B rpYIIIbI 3IUTHOTO
TexHuueckoro oopazoBanus (DTO), pa3BuTHEe KOTOPO-
ro B TIOC/JeAHee BpeMs MPUOOPETaeT aKTyalbHOCTb
[1, 5, 10], u Bcex octanbHbix DK3y,, 00beMa 1817.

YucnoBble XapaKTepUCTUKKM BHIOOPOK MPUBEIEHBI
B Tab. 1. Cpennuii 6amn K3, (Bei6opka TO) cocra-
By 3,735 mo 5-0anbHOM IKaje, YTO MOYTU Ha Oajul
BhIIIE cpeaHero O0ajia 2,828 Beioopku DK3y,.

Tabmmua 1. Yvciosbie xapakTepucTvikv BbIbopok IK3, IK3,; 11 IK3,

Beibopka| N | m c A |Std.Err. A| E |Std.Err. E|
3K3 |1930|2,882|1,231|-0,510 0,056 |-0,622| 0,1
K3y, |1817(2,828|1,242|-0,442| 0,057 |-0,707| 0,115
3K3, | 113 |3,735|0,529| 0,178 | 0,227 |-0,504| 0,451




TexHonorum MHxeHepHoro obpasoBaHus

Bribopka DK3, pacrpeneneHa 1o HOpMajJbHOMY
3aKOHY — A1 E 110 MOMIYITI0 He MPEBHIILIAIT YyTPOSHHBIX
COOTBETCTBYIOIINX CTAHIAPTHBHIX OIIMOOK B OTIMYME
ot Beibopok DK3 u DK3,;,, UMeIoIInX 3HAYMMBbIE OT-
KJIOHEHWS OT HOPMaJbHOTO 3aKOHA KaK MO acuMMe-
Tpuu A BpaBo, Tak U 1o TynoepiuuHHocTH E. TIpo-
BepKa HOPMAJIbHOCTH PacIpee/icHHs] BLIOOPOK C T10-
Moliblo y*-kputepus [TupcoHa n kputepust Koiamoro-
poBa-CMUpHOBA JaeT BHICOKO 3HAYMMbIE OTITHYMS
(ypoBens 3Haummoctu a<0,001). IIpumeneHune Hema-
paMeTpUUeCKUX KPUTEpUEB CPABHEHUSI CPEIHUX JIBYX
HE3aBUCHMBIX BBIOOPOK TIPUBOIUT K BBIBOAY O HE 3Ha-
yuMmoMm (a>0,10) pasnuuuu B CpefHMX Oanax
2,882 nist OK3 u 2,828 nist DK3,,. Takum obpaszom,
BKJ1aa Beibopku DK3, B DK3 siBisieTcst He 3HAYUMBIM.

Jna oueHKW 3HaYMMocTH pesyisratoB DK3, pac-
CMOTPUM COBMECTHOE pacrmpeiencHue Bbioopok DK3,
9K3,, 1 OK3,, otpaxkeHHoe Ha puc. 1, rie IS IpocTo-
ThI BOCTIPUSTHS UCITOIB30BaHA HepaBHOMEPHAs 5-0alb-
Hag mikana: [0; 2,5] — «Heym»; (2,5; 3,5] — «ymoBn»;
(3,5; 4,5] — «xop» u (4,5; 5] — «otn». CoBMeCTHOE pa-
crpenenenue BbIoopok K3, 1 DK3 BusyansHO mon-
TBEpKIaeT MX OOHOPOAHOCTh. Kak cnemyer u3 puc. 1,
Tonbko 8 ctyneHToB OTO momyyniy B UTOTe CEMECTpo-
BOTO O0YYEHUS «OT/I», a OOJBILIE TIONOBUHBI — «YIOBII»;
B TOXeE BPeMsI UMCJI0 MOTYYMBIIUX «OT» B K3y, Ha T0-
psinok Bittie (101 cTyaeHT). DTO CBUAETENBCTBYET 00 OC-

3HaueHus cpeaHux 6a1oB pesynsraroB DK3, DK3,,
n DK3, mo akymsreTam ¢ ykazanueM 95 % moBepHTeThb-
HOTO MHTepBaia MpuBeaeHbI Ha puc. 2. CoBMECTHOE pa-
cripeaeneHue Brioopok DK3,,, 1 DK3 mo daxynsreram Bu-
3yaJIbHO €elIIe pa3 MOATBEPKIACT NX OMHOPOTHOCTb.

OIHOPOTHOCTh HE3aBUCUMBIX BHIOOPOK ((haKyIibre-
TOB) ObUIa OIIEHEHA ITOCPEACTBOM OAHO(AKTOPHOIO
JIMCTIEPCUOHHOTO aHaM3a MPUMEHUTEILHO K BHIOOPKE
9K3. [Mpumenenue F-kputepust, 0000IIAIOIIETO {-KPH-
TepUii Ha YKCII0 BRIOOPOK OOJBIIIE ABYX, IPUBEIO K BhI-
BOIY O HEOJHOPOTHOCTH CPaBHUBAEMBbIX (DAKYJILTETOB.
3HAYMMOCTb PA3IMIUil MEXKIY CPETHUMU OaJlIaMU Mt 110
(bakysibTeTaM OLIEHUBAIACH C TOMOLIBIO aTIOCTEPUOPHO-
T0 KpUTEPUS HAMMEHBIINX 3HAUEHUI Pa3HOCTH, SKBU-
BAJICHTHOTO I-KPUTEPHUIO JUIS YMCJIA HE3aBUCUMBIX BhI-
0opok Oosbllie IBYX. Pe3yibraThl CpaBHEHUSI CPEIHUX
0aytoB m 10 PaKyyIbTeTaM OTpaXKeHbI B TA0M. 2.

Tabnuua 2. YpoBHYM 3Ha4MMOCTY o PA3IN4UI CPEHMX bannos m
B HE3aBUCHMbIX BbIGOPKAX M0 hakynbTeTaM

DAK [ OTO | 2OD | XTO (EHM®| INTU [ UTHA | MCD | T3P (ABTD

TP 0,418 10,480 0,380(0,0290,000( 0,038 0,550 | 0,066
200 | 0,418 0,151 | 0,165 | 0,002 10,000 0,210 | 0,873 [ 0,008
XT® (0,480 0,151 0,712 | 0,237 0,004 | 0,010 | 0,225 | 0,351

EHM®| 0,380 0,165 | 0,712
3N1TN| 0,029 0,002 | 0,237 | 0,691

0,691 0,112 {0,029 | 0,213 | 0,800
0,033 0,000 0,008 | 0,811

urna [0,000(0,000(0,004] 0,112 [ 0,033 0,000(0,000] 0,026
TpoTe IpobiieMbl 0otoopa cryaeHToB B DTO. MC® | 0,038 0,210 | 0,010 | 0,029 [0,000 [ 0,000 0,181 [0,000
700 T3® | 0,550 0,873 [ 0,225 | 0,213 0,008 [0,000( 0,181 0,021
ABT®| 0,066 [0,008 | 0,351]0,800| 0,811 | 0,026 [0,000] 0,021
600 m | 2,788 2,695 | 2,876 | 2,946 | 3,015 | 3,228 | 2,551 | 2,715 | 2,991
= 500 ToHabHOCTD 3aIMBOK SlUeeK TabJ. 2 COOTBETCTBYET
= CTeTIeHY 3HAUMMOCTH Pa3IMuuii CPEAHUX M B HE3ABUCH-
= 400 MBIX BBIOOpKaX 110 (haky/breTaM B Boioopke DK3: He 3Ha-
g 300 yumble (020,100), crabo 3Haummeie (0,100>020,050),
2 sHaunMble  (0,050>020,010), cuIbHO 3HAYKMMBIC
= 200 (0,010>0=0,001), Bbicoko 3Haummbie (0,001>a). Kak
100 cienyeT u3 Tabj. 2, MMEIOTCS BCEBO3MOXHBIE CTETIEHU
3HAYMMOCTH Pa3IMUMil MexXIy (DaKyIsTeTaMM.
0 55 35 45 J1nst ipoBeIeHUS CPAaBHUTETLHOTO aHAIN3a BXOJHO-
- o ’ IO M TEKYILEro KOHTPOJS KauecTBa MaTeMaTUYECKUX
ATHOAILHAS HIKaJla 3HaHUI copMUpyeM BBIOOPKY CTYIEHTOB Tpex ha-
Puc. 1. CocraBHas rvctorpamma pesysnstatoB K3, K3y 1 IK3, kynsretoB (PTP + 5O + XTD), yyacTBoBaBIUINX Kak
BO BXOTHOM KOHTpOJIE (BK), TaK ¥ B TEKYIIIEM; aTTecTa-
(o OK3 LIMOHHOM OKTSIOPBCKOM (aTT,), aTTeCTAllMOHHOM HOSIO-
4.6 o DK L3 PbCKOM (aTT,) U OCEHHEM CEMECTPOBOM 3K3aMEHAIIMOH-
42} ;)K;g“’ HOM (3K3) KOHTpOJIe MaTeMaTH4eckux 3HaHuii. Yuco-
- TR e BbIE XapaKTepUCTUKH BHIOOPOK MPUBEACHBI B TA0I. 3.
= 3.8
O 3 4 Tabmuuya 3. YucroBble xapakTepucTykv BbIOOPOK BXOLHOIO U Te-
’E o KYLLEro KOHTPOsIA
= 3.0
@lr( Boibopka| N | m | o A |Std.Err. A| E |Std. Err. E
8-' 26 BK 175(2,216 1,406 0,127 0,071 |(-0,972| 0,143
BK 56112,157(1,371| 0,191 0,03 |-0,951| 0,206
2.2 e g 8 89 = e 9 &
= 5 = 2O o U O B atr, | 561|2,763|1,227|1-0,278| 0,103 |-0,724| 0,206
& & g5 s =
0 O = - artr, | 561(2,755|1,151(-0,223| 0,103 |-0,695| 0,206
Puc. 2. JlnHevHble rpaguku cpeaHero banna ¢ 95 % posepu- 3k3 | 561|2,828|1,171|-0,517| 0,103 |-0,421| 0,206
Te/IbHbIM MHTEPBAJIOM PE3Y/IbTaToB IK3, IK3,; 1 K3, 3K3 [1930(2,882|1,231|-0,510| 0,056 |-0,622 0,11

o akynsTeTam
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CHauaja ObUIO MPOBEIEHO CPaBHEHUE PE3YJIBTaTOB
BXomHOTO KOHTpOJ1s1 BK 11 BK, a Takoke 3K3aMeHaIIMOHHO-
ro koHTposst DK3 1 3K3. Pe3ynbraThl BXOTHOTO U 3K3aMe-
HAILMOHHOTO KOHTpOJIST 0ToOpakeHbl Ha puc. 3 u 4. s
BU3YaJTbHOI OLIEHKH CXOICTBA HabI0MaeMbIX pactipeie-
JIeHWiA (TUCTOTPaMMBI) ¢ TeOPETUYECKIM pacTIpeneieH -
€M TI0 HOpMaJbHOMY 3aKOHY (COOTBETCTBYIOIIME KPH-
BbI€) MCIOJIb30BaHA PaBHOMEpPHasl S-0ajbHasl IlIKaa.
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Puc. 4. CoctaBHas ructorpamma pesynbTatos 3k3 1 K3

YpoBeHDb 3HAYMMOCTH Pa3TIMsI CPETHUX Pe3yibra-
toB BK 1 BK, a Takke DK3 1 3K3 ornpenensics ¢ omo-
LIbIO CTATUCTUYECKMX KpuTepreB. CpaBHEHUE TIPOBEIe-
HO TI0 aHAJIOTUM CO cpaBHeHUEM BbIbopoK DK3,,, 1 DK3.
CratcTiieckKue KPUTEPHH CPaBHEHMS CPEIHMX JBYX
HE3aBUCHUMBIX BBIOOPOK famu He 3HauuMmble (0>0,10)
Pa3IMYMs KaK B CPeIHMX Oajiax pe3ylbTaToB BXOTHOTO
KoHTposra 2,216 ma BK 1 2,157 g BK, Tak U B CpeIHMX
0aJuTax pe3y/IsTaToB SK3aMeHAIIMOHHOTO KOHTpOIs 2,882
11t DK3 u 2,828 mnst 9k3. Takum oOpa3om, gajiee MOXHO
OrPAaHMYUTHCS PACCMOTPEHHEM BBIOOPOK BK U 3K3.

3HAaYMMOCTb PA3IUIUil MEXIY CPEIHUMM M BBIOO-
POK BK, aTT,, aTT, 1 3K3 OLIEHUBAJIACh C MOMOIIIbIO AUC-
MEPCUOHHOTO aHAIM3a C TOBTOPHBIMU M3MEPEHUIMH,
00001IAIOLIET0 #-KPUTEPUIi ML ABYX 3aBUCHUMBIX BhI-
0OpOK Ha YMCI0 BBHIOOPOK Oonblie ABYX. Pe3yabrarsl
CpaBHEHMS CpPeIHMX BBHIOOPOK BXOAHOTO (BK) M TEKY-
miero (arT,, aTT,, 3K3) KOHTPOJISI OTPaXeHHI B Ta0I. 4.

Kak crnenyer u3 tabn. 4, BBIOOPKM TEKYILETO KOH-
TPOJIS aTT, U aTT, PA3INYaIOTCs He 3HAYMMO, B TO BpeMsI
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KaK BI)I60pKa BK BXOJHOI'O KOHTPOJISI BbICOKO 3HAYMMO
OTIMYACTCA OT BCEX BbI60p0K TEKYIIETO KOHTPOJIA.

Tabnuuya 4. YpoBHY 3Ha4MMOCTV QL Pa3INYMI CPEAHUX M B 3aBU-
CUMbIX BbIOOPKaX BXOAHOIO M TeKyLLEro KOHTPOAs

BbIOOpKa BK atm atm, 3K3
BK 0,000 0,000 0,000
atT, 0,000 0,792 0,110
aTm, 0,000 0,792 0,024
3K3 0,000 0,110 0,024

CoBMecTHOe pacrpeseieHre BhIOOPOK BK, aTT,
aTT, ¥ 3K3 0TOOpaXX€HHO Ha PUC. 5, TIe IS IPOCTOTHI
BOCTIPUSTUSI MCTOJIb30BaHA HEpaBHOMEpHas S5-0ajb-
Hag wKkana. BuzyanbHo oyeBUIHA TMHAMUKA Yyyllie-
HUS KavyecTBa YPOBHS MaTeMaTWYeCKHUX 3HAHWI: MO-
HOTOHHOE YOBIBaHME «HEYI» M MOHOTOHHBIM pPOCT
«YIOBI» M «XOp». XyXe€ O0CTOST Oefa C «OT/», 4TO
MOXHO OOBSICHUTD TIOCTOSIHHBIM YMEHBILIEHUEM B T10-
CcliefiHee AecsATUNeTe 00beMa ayIUTOPHBIX YaCOB U3Y-
YeHMS BBICIIIEI MAaTeMAaTHKH, Ype3MepHOE aKIIEHTUPO-
BaHME Ha CAMOCTOSTENIbHOM paboTe 1, KaK CIeICTBUE,
TIOBBIIIIEHUE MHTEHCUBHOCTU M3YYCHHUS] MaTeMaTHKU
HACTOJIbKO, YTO Y TIpETNoiaBateis ye He XBaTaeT Bpe-
MEHH JJIS1 10JKHOM paboThI ¢ JTyYIIMMU CTYIEHTaMMU.
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Puc. 5. CocraBHas rvcTorpaMma pesysibTaTos BK, aTTy, atT, V1 3K3
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ATOAIbLHA] ITTKATIA
Puc. 6. [vcTorpamma pacnpeneneHns pa3HocTy 3K3-BK

PaccmoTpum moapoOHee HamOosiee KOHTpacTHBIC
BBIOOPKHM pe3y/ILTaTOB BXOAHOTO BK M1 CYMMapHOTO Ce-
MECTPOBOT'O 9K3 KOHTPOJISI MaTeMaTHIeCKuX 3HaHuil. B
CBSI3M C TIPOBEPKON MpuMeHeHusl t-kputeprst CTbio-



TexHonornm NHXeHepHoro O6pa3OBaHl/IFI

JIeHTa JUIsl 3aBUCUMMBIX BHIOOPOK HEOOXOAMMO TpOBE-
PUTB BLIOOPKY TT03JIEMEHTHOI pa3HOCTH 9K3-BK (pHC. 6)
Ha HOPMalbHOCTb pacmpeneneHusi. I[Iposepka Hop-
MaJIbHOCTH pacrpesieieHus] BbIOOPKK Pa3HOCTH 3K3-BK
C TIOMOMIBIO KO3(M@UIIMEHTOB aCUMMETPUN 4 1 3KCIIeC-
ca E, y*-xkputepus ITupcona u kpurepusi Konmoropo-
Ba-CMMpPHOBA aeT He 3HAUMMBbIE OTIIMYHMS pacrpenene-
HUSI Pa3HOCTHU 3K3-BK OT HOPMAJIbHOTO 3aKOHa. MOXHO
OTMETUTh, UTO Pe3y/IbTaThl Pa3HOCTH 3K3-BK MpeaCcTa-
BJISIIOT M CAMOCTOSITeNIbHBIN MHTepec. Kak crnemyer u3
puc. 6, moutu 3/4 crynentoB (71 %) mMOBBICHIN Kade-
CTBO MaTeMaTMIECKMX 3HAHUI B pe3y/IbTaTe 00yJeHHs B
MIEPBOM CEMecTpe. DTO OTpaxaeT TMHAMMKY YJyylle-
HUS KauecTBa MaTeMaTUUYeCKMX 3HaHUI: POCT CpeIHETO
6anna ¢ 2,157 (n1s BK) 1o 2,828 (mis1 9k3). Ho, ¢ apyroit
CTOPOHBI, €CTh elile U 29 % CTyIeHTOB, KOTOPbIE IIOHM-
3WIM KayecTBO CBOMX MaTeMaTWyeckux 3HaHuid. [Ipu
3TOM, HarpuMep, 2 % CTYICHTOB UMEIOT PE3YJIbTaThI 3K3
HUXe COOTBETCTBYIOLIMX PE3yJILTaTOB BK 0oJiee YeM Ha
JBa Oaia 1o 5-0anbHOI miKane. BepositHO, 3T0 city-
yaiiHo noctynuuive B TITY. He nmocienHeit mpuymHoii
MOHMXEHUSI KayecTBa MaTeMaTMUeCKWMX 3HAHUN B
ocTalbHBIX 27 % sIBJIeTCS BO3pOCIIas MHTEHCHBHOCTD
00yueHmst Mmatematuku B TITY.

[pencrapiseT MHTEpeC MCCIEIOBAaHUE DPE3yibTa-
TOB Pa3HOCTH 3K3-BK B 3aBUCHMOCTH OT (POpMBI 00yue-
Hus (DO): 6romkeTHas (b), KonTpaktHas (K) u mene-
Boii HaOop (LI). YucaoBbie XapaKTepuCTUKK BEIOOPOK
9K3 U BK U151 pasHbix @O mpuBeneHs! B Tab. 3.

Tabnuuya 5. Yvicrosbie xapaktepycTyky BbIOOPOK 3K3 1 BK A1

pasHbix OO
BK BK 3K3 BK 3K3
(0]0) N m m o o
1} 14 1,754 2,624 1,196 1,101
K 100 1,658 2,403 1,144 1,212
b 347 2,433 3,017 1,414 1,141
B+L+K 561 2,157 2,828 1,371 1171

W3 cpaBHeHus cpefHUX OANLIOB CIeAyeT, YTO Hau-
0oJiee HM3KME CpeHME OaJlIbl KaK B BK, TaK U B 9K3 B
KOHTPaKTHOI (hopme obydeHus!.

PesynbraThl pasHOCTM 9K3-BK B 3aBUCHMOCTH OT
OO npencraBieHbl Ha KpPYroBOil THMCTOrpamMMe
(puc. 7). Kak cnenyer u3 puc. 7, Xyamas JuHaMHKa
VIIY4IIeHWs] KayecTBa MaTeMaTHIeCKUX 3HAHWN TIPH-
cylla O1omKeTHO! popMe 00ydeHMSI.

PaccMoTpuM BOMpoOC O CTaTMCTUYECKON 3aBHCH-
MOCTH Pe3YJIBTaTOB BK 1 9K3, B YACTHOCTH JIJISl Pa3HbIX
®O. Koppensauus Mexmy pe3ynbTaTaMi BK 1 3K3 MO-
KeT XapaKTepu30BaThCs Mpexe Bcero KoadduimeH-
TOM MapHoi Koppensiuuu [lupcoHa r, oTpaxaroumm
CTeleHb JIMHEWHOW CBA3M MEXY pe3yibraTaMd BK 1
9K3. B nanHoM ciyuae r~0,5 as pasueix @O, T. e. na-
JIEK OT eJVHHUIIBI, a, CJIeJOBATEbHO, TTONOXUTEIbHAS
KOppESIMOHHASI 3aBUCMOCTDb Pe3y/IbTaToB BK 1 3K3
Jiajexa oT JJMHelHoii. bojee Toro, cornacHo auarpam-
Me paccessHuS (puc. 8), 001aKo 3HAYCHMIA Maphl (BK,
9K3) JOCTATOYHO CHMJIBHO PACIBUIEHO OKOJIO MpPSMOi
perpeccuu, UTo XapakTepu3yeT KOPPEISLUOHHYIO 3a-
BUCHMOCTb PE3YJIETATOB BK M 3K3 KaK HE BBICOKYIO.

=071 %

0O B

DO: BHIIHK
9K3-BK
Puc. 7. Kpyroas ructorpamma pacrpeneneHus pasHocTy
3K3-BK B 3aBUCUMOCTY OT hopM 0byHeHUs
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Puc. 8. [narpamma paccesiHsi KOPPENsLUYOHHOM 3aBUCUMOCTY
pe3ynbTaToB BK 11 3K3

BosBpamtasce x nmosHoii Beibopke BK u coorset-
cTByloniei eit Bbioopke DK3gx Tex 1175 u3 1930 cna-
BaBILIMX 3K3aMEH, KOTOPbIE YYaCTBOBAIM BO BXOTHOM
KOHTpOJIE, MOXHO OLIEHUTh TUHAMUKY YJIydIIEeHUS Ka-
JeCcTBA MATEeMAaTHMICCKMX 3HAHWI B 3aBUCHMOCTH OT
nuvana3oHoB Beibopku BK (puc. 9). Tak, Hanpumep,
15 % w3 26 %, nadpasunx Ha BK He Gosee omHoro
Oayuta Mo 5-0ajbHOM 1IKaJle, TaK M He cIajld BK3aMeH
Ha TTOJIOKMTENTBHBIN pe3yIbTar, a cpenut 11 % coaBimmx
choanu Ha «ymoBi» 8 % u Ha «xop» 3 %. [Ipuuem, mo-
cinennue 3 % — 3T0, BeposSTHO, (HOPMATBHO YYacTBO-
BaBIlIME, HO (AKTUYECKU MPOMTHOPUPOBABIIUE
HeobsizaTenbHbI BK Xoporiue cryneHTsl. B cBsizu ¢
3TUM TipemTaraeTcs mpuaath BK 00s3aTenbHEIA cTaTyC
Y BKJTIOUMTH €TO B PEHTUHIOBYIO CHCTEMY OIIEHKH Ka-
YecTBa MaTeMaTM4eCKMX 3HaHUit. bosee Toro, mpoBo-
IuTh o0s13aTebHbI BK B Havyane kaxmoro cemecrpa.
Takum 06pa3oM, HATUIIO XOTS U CKPOMHast, HO TIOJIO-
KHUTENTbHAS TUHAMMKA YIyJIIeHNsS KadyecTBa MaTeMa-
TUYECKUX 3HAHMM, Yero He cKaxelb o Tex 14%, KoTo-
prie HaOpanu Ha BK 6oJee yeTbipex 6anioB mo S-6aib-
HoI mKaje: ux cpeguuii 6amt B DK3 cocrapnser 3,87.
JInst mpoMeXyTOYHBIX Auana3oHoB BeiOOpku BK xa-
paKkTepeH pa3bpoc B 00e CTOpoHHBI pe3ynbratoB B DK3.
Tak, Hanpumep, 17 %, HaOpaBmmx Ha BK ot Tpex mo
YeTblpeX 0aIoB MO 5-0ajibHOM IIKaje, pacrpeaeim-
nuck B DK3 npu cpenHem oane 3,45 ciaenyroumm 0b-
pasoM: «Heym» — 3 %, «ynom» — 5 %, «xop» — 7 %,
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IIATHO AMbHAA LIKAA

Puc. 9. CocrasHas ructorpamma pesysotaros K3y (BK)

«oTi» — 2 %. DT0 IUITHKI pa3 TOTIePKUBAET cIabyio
KOPPEJSLIO PEe3YJIbTaTOB BXOTHOTO U UTOTOBOTO Ce-
MECTPOBOTo KOHTpoJIs (puc. §).

MOXHO 3aMeTHTh, YTO KOPPENAINS pe3y/IbTaToB

BXOHOTO MCIIBITaHUS [8] 1 UTOTOBOTO CEMECTPOBOTO
KOHTpoJIs eltie chnadee (r~0,42).
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BbiBOAbI

Bxnapn Bei6opku DK3, (21MTHOI cocTaBsIONICH) B
BK3 gBaseTcs CTaTUCTUUECKU HE 3HAYUMbBIM. DTO
CBUJIETENbCTBYET 00 OCTpPOTE MpobieMbl 0TOOpa
crynenToB B 9TO.

Paznnuus cpemHUX m B HE3aBUCHMBIX BBIOOpKaX
no akynsretam B Bbhibopke DK3 sBisitoTcs Bee-
BO3MOXXHBIMU TIO CTETIEHN 3HAYNMOCTH.

BriOopka BK pe3yJabTaToB BXOMHOTO KOHTDOJISL BbI-
COKO 3HaUMMO OTJIMYAeTCs (HIXKE) OT BCeX BHIOOPOK
PE3YJBTaTOB TEKYIIEro KOHTPOJsS. DTO OTpaxaer
JIVHAMWKY YJIYYIIEHWsS KA4eCTBA MAaTEMAaTUYECKUX

3HaHWii. BMecTe ¢ TeM cyIecTByeT IpobiieMa ITOBHI-
IIeHUS] THTEHCUBHOCTH M3YYEHHUST MaTeMaTHKU.

B koHTpakTHOIi (hopMe 00yueHusI Haubosee HU3-
KM€ cpenHue 0ajljibl KaK B BK, TaK U B 3K3.

Jlna GromkeTHOM ¢hopMbl 00yYeHMS TpUCylIa ca-
Masl HU3Kasl TMHAMMKa YIy4dIIeHs KauecTBa Mare-
MaTUYECKUX 3HAHUH.

KoppesimoHHyto 3aBUCUMOCTb PE3yJIbTaTOB BK 1
9K3, paBHO KakK U BK 1 DK3,, MoxXHO XapakTepu-
30BaTh KaK He BHICOKYIO.

[Ipennaraercs nmpunats BK o0s3artensHelii crarye,
BKJIIOUMTb €0 B PEHTUHIOBYIO CHCTEMY OIIEHKU
KavyecTBa MaTeMaTUYeCKMX 3HaHUU M TPOBOAUTDH
€ro B Hayaje KaxI0ro ceMecTpa.

B uendx ymeHblleHUSI BIUSIHUSL CYOBbEKTHMBHOIO
(axkTopa Ha KOHTPOJIb 3HAHUI U YCUJICHUS KOppe-
nsmn BK 1 DK3 HeobxomnMo co3maHue He3aBU-
CUMOMH, aleKBaTHOM ¥ €IMHOOOPa3HON CHCTEMEI
KOHTPOJISI 3HAHUH.
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TECTOBAS TEXHONTIOrMA KOHTPONSA 3HAHWIA CTYOAEHTOB NO XMW
M.I. MuHuH, H.O. Cracb, E.B. Xugkosa, O.b. Pogkesuy

TOMCKWIA NOAUTEXHUYECKIA YHUBEPCUTET
E-mail: minin@tspu.edu.ru

PaccMoTpeHb! peumyLLecTBa 1 HeoCTaTky TeCTOBOV TeXHOMOMMM KOHTPOJIS 3HaHWM. [TpvBesneHb! pe3yibTaTbl OCHOBHbIX 3Taros eé paspa-
BOTKM 11 IKCNEPUMEHTATIbHOIO MCIOSb30BaHWS [J/151 IPOBEAEHMS IK3aMEHOB 10 XUIMMK, YKa3aHbl HarpaBrIeHs €€ [AarbHEVILLEro PasBUTYA.

B centsope 2003 . MunucTp obpasoBanusa Poccun
noanucan boloHCKyIo ekapaiuio, KoTopasi IpoBo3-
rialaeT odobeuHeHue yeunuii EBporneiickux ctpaH B
CO3IaHMM €IMHOTO 00Pa30BaTEIbHOTO MPOCTPAHCTBA,
OCHOBaHHOTO Ha OOIIMX MPUHLIMIAX: IBYXCTYIEHYa-
TOE BbICIIEE 00PA30BaHKE, CUCTEMA 3aYETHBIX EVHMUIL
(KpeauToB) [UIsl KOMMYECTBEHHOTO YYETA M0 1y4aeMOro
00pa3oBaHusl, pa3paboTKa B3aMMOIPU3HABAEMbIX Me-
TOIOB ITPOBEPKHU KauecTBa oOpazoBaHus [1].

B3aumonpusHaBaeMbIM METOJIOM OLIEHKM Kaye-
CTBa 00pa30oBaHUs SIBJISIETCSl TECTOBBIN MeTos. TecTu-
poBaHME IMMPOKO NMPUMEHSIETCS B CTpaHax EBpoIBI u
Amepuku. B CIIA TectupoBaHue MPOBOAST HECKOJb-
KO KOMIIaHMI, caMas KpymHas u3 Hux — Ciyx0a 00-
pasoBarenbHoro tectupoBanust ETS (Edicational Tes-
ting Servise), KoTopas cymiectByeT ¢ 1947 r. OHa BHI-
TIOJTHSAET 3asIBKM 00pa30BaTeIbHBIX YUPEXICHUIA, TTpa-
BUTEJIbCTBEHHBIX OPraHOB M OTAENbHBIX JIMII B
181 cTpaHe, MPOBOAUT eXeTomHO OoJiee 12 MJIH TeCTU-
poBaHMi, UMeeT 6onee 60 TMATEHTOB Ha pa3IUIHBIC
YCTPOICTBA U TEXHONOTHH TECTUPOBAHMS [2].

MaciuTtabHoe npuMeHeHue TecTupoBaHusl B Poc-
CUM Havanoch B 90-X IT. MPOIILIOTO CTONETUS: CHavana
3TO OBUIO LIEHTPAJIM30BAHHOE TECTUPOBAHME, a 3aTEM
eIVHBIA TOCYIApCTBEHHBIA 5K3aMeH IS Y4alIMXcs
mKoJ ¥ ruMHasuil. Ceifyac pa3pabOTKON TeCTOBBIX
TEXHOJIOTMIA KOHTPOJIS KauecTBa 00yJIeHMs 3aHUMAIOT-
Csl TIpaKTUUYeCKW Bce yHUBepcuteThl Poccuu, sTomy
BOIIPOCY MOCBSILIEHO MHOXECTBO ITyOIMKAIWiA, OH 00-
CYXIaeTcsl Ha MHOTHX HayYHO-METOIWYECKUX U Hayd-
HO-TTPAKTUYECKNX KOH(PEPEHIIMSIX.

KpuTnka knaccuyeckoit popMbl KOHTPOJIST 00bsIC-
HSIETCSI T€M, YTO OHa He 00beKTHMBHA. OHA He MOXET
OBbITh O0OBEKTUBHOI MOTOMY, UTO KQUeCTBO MPOAYKIIUU
(3HAaHUS CTYJIEHTOB) KOHTPOIUPYET MPOM3BOIUTEND
3Tol mponykuuu (mpenogasatenb). M3BecTHIi B 3a-
naaHoi EBporie TeopeTHK 1 MpakTHK B 00J1aCTH NHXKe-
HepHOI nmegaroruku A. MeaMiuHeK cuuTaet, Yto Ipu
KOHTPOJIE Pe3y/IbTaTOB 00Y4eHMsI C TOMOIIbIO TPaIH-
IIMOHHOTO 3K3aMeHa MBI MOJIyYaeM B Xy[AIIeM CIydae
CYOBEKTUBHBII pe3ybTar, IyullleM — OTHOCUTEIBbHBIN,
HO HUKAaK He 00BbEKTUBHO-a0COJIOTHEIN [3].

CyOBbeKTHBHBIM Pe3yJIBTaT 9K3aMeHa ObIBaeT TOIa,
KOIJa MperojaBaTellb BHICTABIACT OLIEHKY C Y4ETOM
(hakTOPOB, KOTOPBIE HE UMEIOT TPSIMOTO OTHOLIEHUSI K
3HAHUSAM, YMEHUSIM 1 HaBbIKaM KOHTposupyemoro. Ha-
TIpUMep, IperoaaBaTe/Ib CTaBUT 00Jiee BHICOKYIO OLICH-
Ky TIPWJICXKHOMY CTYIEHTY ¢ MEHBIIUMU CITIOCOOHOCTSI-
MU U1 TTOBEPXHOCTHBIMU 3HAHUSAMU, YyeM 0oJiee Croco0-
HOMY, HO MeHee IPUICXKHOMY cTyaeHTY. ITo-Bummomy,
npernoaaBaTe/ib MpecieayeT BOCIUTATeIbHYIO 1Ieb; 3a-
HIDKEHHAsI OlIEHKA CIIOCOOHOMY, HO He IPHIICKHOMY
CTYICHTY, BO3MOXHO B JalbHEHIIEM PUBEAET K yIyd-
HICHUIO eT0 pe3yabTaToB. Takoi OAX01 MOXHO MOHSITh
1 JaXe OIpaBIaTh, HO KaK MOXKHO ITOHATh 1 ONPaBIaTh
TeX TpernoAaBareseii, KOTOpbIe 3aBBIIIAIOT OLIEHKY CTY-
JIEHTaM, KOTOphIC OTBJIEKAINCh Ha COPEBHOBAHMS, 3a
KOTOPBIX IPOCSAT APY3bsl, POAUTENH, IEKaHAT?

OTHOCHUTENIBHBIM PE3YJbTaT 9K3aMeHa ObIBAET TOI-
J1a, KOra IpernoaaBate/b 3apaHee YOeKIeH B TOM, UTO
CYILECTBYET «ECTECTBEHHOE» PACIIpeNe/ICHIE PE3yIIbTa-
Ta: OYEHb XOPOIIMX PE3YJBTaTOB MOXET HOOMTHCS
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