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Pe3yJbTaThl MEIarornyeckKoro IKCrnepuMeHTa Mo noAroToBKe 00y4armmuxcs
K padoTe ¢ nmapajijieJbHbBIMH BHIYHCIEHUSIMH B 0a3aX TaHHBIX

B cratse paccMOTpeHBI OCHOBHBIE BOIPOCH OOYUCHUS pean3alliy IapaulelbHbIX BEYUCICHUH B 6a3e naH-
HBIX B y4eOHOM Tporiecce. AKTHBHOE pa3BHUTHE MapaJUICIBHEIX BEIYHUCICHUH 00yCIOBINBaeT HEOOX0ANMOCTh
IeJIeHaNPaBICHHOTO (POPMUPOBAHHUS Yy O0YHAIOIINXCS COOTBETCTBYIOMNX HaBBIKOB. OmucaH ATar pa3paboTKi
Y BHEJIPEHHMS B YUEOHBIH Ipoliecc METOANKH 00y4eHHs pean3aliy IapaJuIesIbHbIX BEIYUCICHNH B Oa3e gaH-
HBIX, KOTOPAsi IIO3BOJIUT OOYYAIOIIMMCS IPHOOPECTH YMEHUS M HABBIKH MapajliebHON 00paboTKku O0NIBIIOro
00beMa JaHHBIX 0a3bl JAHHBIX 38 KOPOTKHUN MPOMEXKYTOK BpeMEHH. PacCMOTpEHBI IPOTUBOPEUHS], OIpeIeNs-
IOIHE aKTyalbHOCTh HcciaeqoBanus. ONucaHbl JaHHBIE TPOBEJCHHOTO aBTOPOM KOHCTATHPYIOIIETO SKCIIEPH-
MEHTA, TT03BOJIMBIIETO ONPEIEIUTh U YTOUHUTh KPUTEPUU TOTOBHOCTH 00ydJaroniuxcs K paboTe ¢ mapamiens-
HBIMU BBIYUCIICHHSMH B 0a3e JaHHBIX. JJaHHBIE 9TOTO HKCIIEPHMEHTA SIBISIOTCS UCXOAHBIMU JUTsl hopmupyro-
IET0 3KCIEPHMEHTA, LIeJIb KOTOPOI0 COCTOUT B pa3paboTKe U MpoBepke 3P eKTUBHOCTH mpeuiaraeMoi Mo-
e (GOpMHUPOBAHUS MOATOTOBKH. Bce THIBI SKCIIEpUMEHTOB N0 (OopMe MPOBEICHHUS SBISINCH €CTECTBEH-
HbIMU. [IprBeieHBI pe3yIbTaThl IEAarOrHYecKOro SKCIIEPHMEHTa, B KOTOPOM OBUIN 331eHCTBOBAHbI CTYAEHTEHI
Kaparanguackoro ynuBepcurera uM. akaaemuka E.A. BykeroBa. Ha ocHOBaHWM MONy4EHHBIX B pe3yJbTaTe
SKCTIEpUMEHTA JaHHBIX aBTOPAMH CJIeNIaH BBIBOA O TOM, YTO HMEIOIIUICS YPOBEHb pabOTHI C MapajIeIbHBIMU
BBIYMCIICHUSIMH B 0a3aX JaHHBIX UMEET PAJ HEJOCTAaTKOB.

Kniouesvie crosa: mapannenbHble BEIMUCICHUS, 0a3bl JaHHBIX, Y9e€OHBIH Mponecc, NHYOPMAINOHHbBIE TEXHO-
JIOTMH, METOAOJIOT Y, CUCTEMA, IPYIIa, SIKCIIEPUMEHT.

Beeoenue

Ha paszButne oTeuecTBeHHBIX IIU(PPOBBIX TEXHOIOTHI BIHSAIOT POCT 3HAUCHHS HHPOPMAITHOHHO-KOMMY-
HUKAIMOHHBIX YCIYT HA MHUPOBOM PBIHKE, & TAKXKE TMOAJICPKKA OTCUSCTBEHHBIX MPEAIPUATHH, CIICIIHATH3H-
PYIOIIMXCS HA peaTu3aliy U SKCIOpTe HHPOPMAIMOHHBIX YCIYT, B IIEAX MOBBIIICHHS KOHKYPEHTOCIIOCO0-
HOCTH MH(poOpMarmoHHoW uHaycTpun Kaszaxcrana. [IpaButenscTBo Pecniyonuku Kazaxcran akTHBHO ydacT-
BYET B Pa3BUTUHU JaHHOH c(epbl KaK OJHOTO U3 BAKHEHIINX HANPABICHUI MOJIUTHKH rocyaapcTsa [1].

Ha ceropusHu JeHb CTPEMUTENIHHO pa3BUBaeTCs cepa armnapaTHOro U MPOrPaMMHOTO 00SCIICUCHHS.
B mporecce pa3BuTHs 00miecTBa HanboJiee CHIIHO 3aTPOHYJIM BO3HUKIINE U3MEHEHMsI 00JIacTh MH(pOopMa-
TUKHU. B HacTosIee BpeMs B pe3ybTaTe ee HHTCHCUBHOTO Pa3BUTHS MapajuiebHas 00padoTKa JaHHBIX cTaia
HEOTHEMJIEMOM YACThIO BEIYUCIIMTEIBHBIX MIPOIIECCOB 000 KOMITBIOTEPHOM CUCTEMBI. B CBSI3M ¢ HENpephIB-
HBIM POCTOM HH(pOPMaIUK TPeOYIOTCSl YHUBEpCaIbHbIE HHCTPYMEHTHI U PELICHNS], OXBATHIBAIOIIUE HE TOJIHKO
cdepy HHPOPMATHKH, HO U Bce cephl.

Opnolt 13 HamboJee aKTyadbHBIX TeM SIBJSIFOTCS MapajlielbHbIE BBIYUCIEHUS B 0a3ax maHHbIX. C ux
MOMOIILI0 MOYKHO MOJMYYHTh PE3yIbTAThI, KOTOPBIE HE MOTYT OBITh MOJYYEHBI MO APYTHM TEXHOJIOTHUAM, COC-
TaBUTb MOJCIIN, PACYCThl U TCHEPUPOBATE TaHHBIC.

B nenom, napasnienbHble BBIYMCIEHUSI — 3TO HE TOJIBKO BBITIOJIHEHHE OOBIINX OO BEMHBIX BEIYUCICHUH,
HO U mapajuiesibHas 00padoTka 00abIoro 00beMa JaHHbBIX 32 KOPOTKUH MTPOMENKYTOK BPEMEHHU.

Hcnonn3oBanue napaJuICIbHBIX BBIYUCIUTECIBHBIX CUCTEM CITYXKUT CTPATETHUCCKUM HAIIPaBJICHUEM pas3-
BUTUA allliapaTHOro oGecnequI/m, YTO BBI3BAHO KaK OI'paHUYCHUEM MaKCUMaJIbHO BO3MOXXHOT'O 6BICTp0HeﬁC-
TBUSI OOBIYHBIX MOCEN0BaTENbHBIX DBM, Tak u (paKTHUECKH NOCTOSHHBIM CYIIECTBOBAHHEM BBIYUCIUTEIb-
HBIX 337134, JIISl PEIIeHUs] KOTOPhIX HEJIOCTATOYHO BO3MOXKHOCTEH MMEIOIUXCS CPEJICTB aIapaTHOro odec-
neyenust [2].

Opnnako HEOOXOJUMO OTMETUTh, YTO CETOJHS HCIONb30BAaHUE Mapajuleu3Ma HE MOJYYMIO TaKon
LIMPOKOH momynsgpHocTH. BO3MOXHO, 0IHON M3 MPUYMH TaKOH CHUTYyallMW CIy)XKHJIa O HEJaBHEro Bpe-
MCHHU HEMaJIasd CTOUMOCTD BBICOKOIIPOU3BOAUTCIBHBIX CUCTEM.
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[MapannenbHble BEIUUCICHHS B 0a3ax JaHHBIX UTPAIOT KIFOUYEBYIO POJIb B HAYYHO-METOAMYECKUX HC-
cinenoBaHusax. IloaToMy BO3HHMKaeT HEOOXOIMMOCTh MX BHEIPEHHUS B YUEOHBIN IpOLECC By3a C LEJIbIO
MOATOTOBKM OyAyIIMX CHEUaJINCTOB MH(popManuoHHoro npoduisi. Kpome Toro, mapanienbHoe mpo-
rpaMMHPOBaHHE U MapajlieJIbHble BEIYUCICHUS TOCTETIEHHO CTAHOBSITCS HEOTHEMIIEMBIMHU YaCTSIMH B CO-
Jep>KaHUU AUCLUUIIINH HHHOPMATUKU U IIPOrPAMMHUPOBAHUS.

TexHonorus napajuiesbHOIO NPOrPaMMHUPOBAHUS 3HAYUTEIBHO HM3MEHSAET aJrOPUTMHYECKYIO Aes-
TEIBHOCTH Pa3paboTUYNKa, BHOCUT B HEE€ HOBBIC IEHCTBUS U HTAIIbI.

Kpome crioco6oB co3mpanus mporpaMMbl, IpOrpaMMUPOBAaHHE C TOMOIIb IO MapaijiedbHON TEXHOJI0-
'Y CIIOCOOHO TAaKK€ MEHSTh MBICJIIUTEIbHYIO e TENbHOCTh YEJIOBEKa IIyTeM (OPMUPOBAHUS NapalIeb-
HOTO CTWJIsSI MbIIUIEHHA. [IoMHMO 3TOro, 4enOBEK MOKET HAay4YHMThCS BBIIIOJHATH MapajlieIbHyl0 oOpa-
0O0TKY JaHHBIX U MHUCATh aJTOPUTMBI U MPOTPaMMBbl JIMIIb NPU YCIOBUH C(HOPMHUPOBAHHOTO Mapaieib-
HOT'O CTHJIS MBIIIJICHUS [3].

TpeboBanus 001MIECTBA K pa3BUTHIO YEIIOBEUYECKHUX CITOCOOHOCTEH 00pabdaThIBaTh OTPOMHBIC 00HEMBI
JAHHBIX TTOCPEICTBOM HCIIOJIb30BaHMs COBpeMEHHBIX UT-TeXHOJIOTHi onpeneisstoT HeoOXOAUMOCTh I1e-
JIEHANPaBJICHHOTO (POPMHUPOBAHUS Y 00YUAIOMIMUXCSl COOTBETCTBYIOIIUX YMEHHI W HaBBIKOB. JTa 3ajaya
MOJXKET U JI0JDKHA OBITh pelleHa IpernoaasareneM Bys3a. [loaToMy n3ydeHre OCHOB MapaliebHbBIX BBIYHC-
JIEHUH JTOJDKHO CTaTh YacThi0 MPOo(ecCHOHAIBHON MOArOTOBKU OYAYyLIeTo crenuaincTa nHHOpMalnoH-
HOTO PO B By3ax.

[TporpamMupoBanue 0a3 JaHHBIX SBISETCS 3HAUMTEIBHOM YacThIO CHUCTEMBl IPEIMETHOW IOATO-
TOBKH CIEIUAINCTOB HHPOPMAMOHHOTO npoduist. [loarotoBky cnenuanucToB HHGOPMALTMOHHOTO MPO-
¢uis Henmp3s CUUTATh MOJHOICHHOW 0€3 W3Yy4YeHHS COBPEMEHHBIX TEXHOJOTMH MpPOrpaMMHUPOBAHMS,
BKJTIIOYast 0a3el JaHHBIX [4].

OcBoeHre HOBOW TEXHOJOTUHU MAPaJUICIbHBIX BEIYHMCICHUH B CHCTEME TIPEIMETHON IMMOTOTOBKH 0Y-
IOYIUX CIIEHUATHCTOB WH(POPMAIIMOHHOT'0 MPOdHIIs BIeYeT 3a cO00W BOMPOCHI, KacaroIUuecs CeuPUKH
METOJMKH MPEMNoIaBaHus TapalJIeIbHBIX BHIYUCICHUH B 0a3e JaHHBIX.

N3ydenue onpiTa 00ydeHHs CTyIEHTOB OCHOBAM NapaJlJIeIbHOI0 IPOrPaMMUPOBaHU B 0a3e JaHHBIX
M03BOJISIET OTMETUTHh HEJOCTAaTOYHOE METOIMUYECKOE U MeIarornueckoe ucciae oBaHue 3TON 3a1auH.

CnoXKHOCTH OpPTaHM3AIMK B3aUMOJICHCTBHS MapallIeIbHBIX MPOLECcCOB B 0a3e JAaHHBIX ONpEesieT
1enecoodpa3HoCTh BEIOOpA HHPOPMAIIMOHHOTO MOAX0Aa K 00YUEHUI0 B KAYECTBE OCHOBBI JIJISI CO3AaHUS
METOINYECKOH CUCTEMBI 00yUEHHS Oy IyIUX CIIELHUATNCTOB HHPOPMALTMOHHOTO Npoduiis napayielbHbIM
BBIYHCIICHUSIM B 0a3e JaHHBIX.

AKTYaJbHOCTb UCCJIEIOBAHUS MTO3BOJIMIIA ONPEAEIHUTD Psil IPOTHBOPEUHIL:

- MeXIy TpeOOBaHHIMH HH(POPMALHMOHHOTO 0OmecTBa K (OPMUPOBAHUIO MAPAJUIEIBLHOTO CTHIIS
MBIIJICHHS] OyAyHIUX CIICIHATUCTOB, KOTOPHIH MO3BOJIUT 00pabaThiBaTh 0OJNbIIHE 0OBEMBI JAHHBIX I10-
cpenctBoM UT-TexHOIOTHI, 1 HETOCTATOYHON TEOPETUUECKOM U MPAKTUUECKON 0a30i ucCcleoBaHUN B
aTol cdepe;

- MEXy He00X0IMMOCTBIO BKIIOYEHHSI B IPEAMETHYIO MOATOTOBKY OyAYIINX CIIELUAIHCTOB HHPOP-
MaIllMOHHOTO MPOQUIISL KypCOB O MapajieIbHOMY POrPaMMHUPOBAaHHIO B 0a3e JaHHBIX B By3aX H OTCYT-
CTBHUEM METOJUYECKON CHUCTEMBI JIJIsl TAKOH MOATOTOBKH;

- MEXIYy BO3MOXXHOCTBIO (D OPMHUPOBAHUS HapauIeIbHOTO CTHIIS MBILUICHHS Oy IyLIero cruenuanaucra
nHOPMATMOHHOTO PO B X0J¢ U3YUYCHHS MapaljieIbHbIX BBIYUCICHHNH H OTCYTCTBHUEM CITOCOOOB U
METO/I0B, 00ecleynBaONINX TpeOyeMblli ypoBEHb CHOPMUPOBAHHOCTH JTAHHOTO CTHJISI MBIIILIICHUS;

- MEXIY CII0)KHOCTBIO YCBOCHHS 00yUalOUIMMHKCS By3a yueOHOr0 MaTepuaa 1o napajjebHbIM Bbl-
YUCJICHUSM B 0a3€ JaHHBIX M OTCYTCTBMEM METOJMKHU UX 00yueHus [S].

JlaHHBIE TPOTUBOPEUHS ONPEACIAIOT MPOOIEeMY HCCIEeIOBAHNS: CYIIHOCTh METOINYECKOW CUCTEMBI
00y4eHHs CTyIEHTOB NapauiebHOMY IPOrPAaMMHPOBAHUIO B 0a3e TaHHBIX, CHOCOOCTBYOIEH (HOpMUPO-
BAaHMIO MX MapajIeIbHOrO CTUJISI MBIIIJIEHUS! B MPOIecce MPEAMETHOI MOATOTOBKM B 00pa30oBaTeIbHOM
YUPEKICHHH.

DopMupoBaHUE U Pa3BUTHE NapaJUICIBHOTO CTHIIS MBIIIJICHHUS CTYJEHTOB BO3MOXHBI B TOM CJIy4ae,
€CJIM B METOJIMYECKOH cucTeMe 00yueHus MapajulebHbIM BBIYUCICHUSIM B 0aze JaHHBIX OyneT o0o3Ha-
YEHO MOHSTHE NapaUIeNIbHbIX BRIUYUCICHUH, OTIPEIENICHBI 3TAIbI €ro (OPMUPOBAHHMSI, TPOAHATHU3UPOBAHEI
MPOrpaMMHO-aNNapaTHbIE CPEJCTBA PeaN3alliy MapauieIbHbIX BBIYUCICHUN B 0a3e NAaHHBIX, a TaKkKe
pa3paboTaHbl METOAMKN OOYUEHUS peaIr3alny apauieIbHbIX BEIYUCICHUN B 0a3e JaHHBIX B BBICHIMX y4e0-
HBIX 3aBEJICHUSIX.
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Memoowvt u mamepuanst

D¢ eKTHBHOCTS TpeIaraeMoil MOJETH MOATOTOBKH OyAYIIMX CIEIHATUCTOB WH(OPMAIFIOHHOTO
npoduiIs K padoTe ¢ mapauIeTbHBIMA BRIYHCICHHSIMHI B 0a3e JaHHBIX MOKET OBITh OIICHEHA TIPH MPOBEe-
HUU SKCTIEPUMEHTA.

Ilemarornvyeckuii SKCIIEPUMEHT MTO3BOJISET TNIyOKe MPOHUKHYTH B CYITHOCTh UCCIEIYEMBIX SBIICHUH,
PacKpHITh MX BHYTPEHHHE B3aUMOCBS3H U, B Pe3yJIbTaTe, yBEIMIUTh BOZMOKHOCTh YIIPABICHAS HMH. JKC-
MEPUMEHT MO3BOJISET BBISIBUTH HallM4Ke JTUOO OTCYTCTBHE MPEAINoaraeéMoi NIPUIMHHON CBSI3U MEXIY IIe-
Jaroru4ecKiM BO3JEHCTBHEM U MOIYYEHHBIM PE3YIbTaTOM.

bt mpoBeieH KOHCTATHPYIOMIHMA 3KCIIEPUMEHT, KOTOPBIH TO3BOJIMI ONPEAEITUTh KPUTEPUH TOTOBHO-
CTH o0ydaromuxcs K padoTe ¢ mapajuieTbHBIMHA BRIYUCICHUSIME B 0aze JaHHBIX. /laHHBIE 3TOrO dKCIepu-
MEHTa CIIy’KaT UCXOAHBIMH ISl (POPMHUPYIOIIET0 SKCIIEPUMEHTA, EbI0 KOTOPOTO SIBISETCSA CO3AaHUE U
npoBepka 3P PeKTUBHOCTH IperaraeMoii Mmoaenu GopMupoBaHUs MOATOTOBKH. Bce THITBI AKCTIEPIMEHTOB
o opMe TIPOBEEHNUS ABISIIICH €CTECTBEHHBIMH.

[Tpu npoBeaeHUHU SKCIEpUMEHTa ObUIO 3aJeHCTBOBaHO 68 cTyaeHTa oOpa3oBaTeNbHOW MPOTPAMMEI
6B06103 — «udopmannonnsie cucteMbl» Kaparanauackoro yausepcuteta uM. akaia. E.A. Byketrosa. Bei-
00pKa KOHTPOIBbHOM (44 Yel.) u SKCIIepUMEHTAIBHOH (24 Yel.) Tpynn CTyAeHTOB MPOU3BOIIIACE CITydaii-
HBIM 00pa3oM, OBLIO 00ECIIEYeHO UX OTHOCUTENIBHOE MEAarorn4ecKoe CXOICTBO.

Ha ocHoBe ananm3a yueOHO-METOAMUECKON JOKYMEHTAIUN 00pa30BaTEIbHOM MPOrpaMMBbl U TEOPETH-
YECKUX MPEINOCHUIOK (OPMUPOBAaHHS TOTOBHOCTH K padOTe C MapalljieIbHBIMU BBIUN CIICHUSIMH B 9KCTIEPHU-
MEHTE YYaCTBOBAIH CTYJEHTHI 2-TO Kypca. DTOT BBIOOP OOBSICHIETCS TEM, YTO CTYJEHTHI JaHHBIX KYPCOB
YK€ UMEIOT 0a30BYI0 MH(POPMAIMOHHYIO MMOATOTOBKY U YK€ U3y4alld OCHOBBI 0a3 JaHHBIX, B COOTBET CTBHH
¢ 'OCO-604. TlosToMy cneuuamu3UpPOBAHHBIM KypC CTAaHET 3aBEPILIAIOLIMM STaloM TEOPETUYECKOrO U
MPaKTUYECKOTO (POPMUPOBAHMS TIOATOTOBKH K pab0OTe ¢ apauIeIbHBIMU BIYUCICHUSIME B 0a3aX JaHHBIX.

Ha cragum KOHCTaTHPYIOLIETO SKCIIEPUMEHTa ObLT TIOCTAaBJICH Pl 3a7au:

a) YCTaHOBUTH 3aMHTEPECOBAHHOCTH 00YUaIOIIUXCsl 00pa30BaTeIbHOM MPOrpaMMbI B MpodeccrnoHab-
HOU eATenbHOCTH ¢ 0a3aMy JaHHBIX;

0) BBISIBUTH HEOOXOUMOCTh (POPMHUPOBAHHS TOTOBHOCTH K padOTe ¢ MapalIeIbHBIMU BbIUHCICHUSIMU
B 0a3ax JaHHBIX;

B) OIPEJIENINTh NCXOTHOE COCTOSIHWE 3HAHUM, YMEHHUI M HaBBIKOB Y CTYJEHTOB MO pabOTe C Mapasuielib-
HBIMHU BBIYHCIICHUSIMH B 0a3aX JaHHBIX, 3 IMEHHO CO3/IaHHUE MapajlIeNbHBIX 3alPOCOB K 0a3aM JaHHBIX.

[pu paccMoOTpeHnH MIEPBOH 3a/1a9U MPETOaraioch BEISIBUTh BUJIBI CBSI3aHHBIX ¢ 0a3aMy IaHHBIX padoT,
BBI3BIBAIONINX Y CTYJIEHTOB UHTEpec. [Ipu perennu BTopoi 3aaui Mbl TUTAHUPOBAITN TIOIYYUTh YETKYIO Kap-
TUHY OpPUEHTAIUH CTYACHTOB B MPUHIMIIAX pabOTHI ¢ TTapalUIebHEIMH BBIYUCICHUSIMH B 0a3aX TAHHBIX.

B eadaX peuI€Hr MOCTABJICHHBIX 3a/1a4 6BIJ'I MIPpUMECHCH HeILaFOFI/I‘IeCKHﬁ METOA UCCICAO0OBAaHUA B BUIC
onpoca B hopme Google Tecta. B Tabnuie 1 npeacraBiecHa UCIONb30BaHHAS B SKCIICPUMEHTE aHKETa OT-
KpBITOT'O THIIA.

Tadobnuma 1
AHkeTa 115 cTyZeHTOB Ne 1 (KOHCTATHPYIOLIMIA IKCIIEPUMEHT)

No Bormpocer

JUJIst 9ero ciryaT 3arpochl:

- Ui 0TOOpa 1 00pabOTKU NTaHHBIX 0a3bl

- JUIsl BBOJA JaHHBIX 0a3bl U HX MPOCMOTpa

-JU1sl aBTOMaTHYECKOH peanu3aluy rpynisl KOMaH[

JlnamoroBoe OKHO, UCTIONB3yEeMOe JIJIsl CO3aHUsI CBSI3U MEXKTy MOJIIMU Ta0JIHIl Oa3bl JaHHBIX:
- Ta0OIuIa CBA3CH

- cXeMma CBs3eit

- CXeMa JaHHBIX

Tpan3akuus — 310

- MOZIENb peanu3aliy BOZMOXKHOCTEH CUCTEMBI YIIpaBIeHHs 0a301 TaHHBIX

- KOMIIOHEHT, BBIIOJIHSIOMIUN 00pabOoTKY 3aIIpOCOB Ha cepBepe 0a3bl JaHHBIX
- IpyIIa JOTHYECKH MOCIIeIOBATENILHBIX ONEpaluii ¢ 0a30i1 JaHHBIX

90 BecTHuk KaparaHgmMHCKOro yHusepcureTa
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Ha uem Ga3upyeTcsi KOHICIIHS MapaIeIbHbIX ONepariii?
- Ha JIeJIEHUH PabOThI MEKAY HECKOJILKUMH NPOLIECCaMU

- Ha [IEHTpaTN3aluy paboThl HECKOJIBKHX IPOLECCOB

- Ha M0CJIe/IOBATEIbHOM BBIITOJHEHUH MPOLIECCOB

Y0 MOHUMAETCS MOJT MAPAILICIBHBIMU BEIYUCICHUAMHU?

- THI BBIYUCIICHHUI, /1€ OJJHOBPEMEHHO BBIMOJHACTCS MHO)KECTBO BBIYHMCIICHHUI HIIM BBIIIOJIHEHHE MIPOLIECCOB
- THIT BBIYUCIICHUA, TPU KOTOPOM HOCIIEOBATENHHO BBIMOIHICTCS MHOXKECTBO BBIYHCIICHU WU BBIMOJHEHHUE
MPOLIECCOB

- THII BBIYUCIICHUH, TJIe 0 CHHTAKCUCY JJOMYCTUMO TOJBKO OJIHO BBIPAKCHUE

[Haiite onpeneneHne cTeneHn Mapauiean3Ma — 3TO

- YHCIIO OTIepaLlfii, KOTOPbIE MOKHO BBIIOJIHATH MapauIeIbHO
- YHCJIO OTepaliid, KOTOPBIE HEJb3sI BBIOJIHATH MapajljiebHO
- IPOJOJDKUTENBHOCTD BHITIOTHEHHUS ONeparui

Kak pemaercs npo6iema napajuieabHOro JocTyna B 6a3e JaHHBIX?
- C TOMOIIBI0 MEXaHU3Ma OJIOKHPOBOK

-C TIOMOII[bI0 OCTAHOBKH IIpOliecca

- C TOMOIIBI0 MapKEePHO! Iepeaaun JOCTyIa

IMapamrensHas HporpamMma — 3T0. ..

- mporpamMMma, oOpabaTbIBaroIasi OrpOMHBII 00BEM JaHHBIX

- IpOrpamMMa, OCYIICCTBIIIONIAs 0OMEH COOOIICHUSIMH B CETH
- mporpamma u3 GYHKIHOHHUPYIOIIMX COBMECTHO IIPOIIECCOB

Tlonsitue nmapaJiyiC€JIbHBIX 3aIIPpOCOB K Oaze JaHHBIX

- 3a1poChl, OTHOBPEMCHHO 06p36aTBIBaEMBI€ OTIOCIBbHBIMU COCIUHCHUAMA

- 3aI11pOCHI, o6pa6aTLIBaeM1>1e OTACIBbHBIMHU COCAUHCHUAMU ITI0CJIICIOBATCIIBHO
- 3alIpoChl Ha O6L€)II/IH€HI/I€ JaHHBIX

10

Kiacrep (B KOHTEKCTE TapalIeIbHOTO IPOTPAMMHPOBAHUS) — 3TO.

- mapajuieNibHasi CHCTeMa M3 HECKOJIBKUX B3aUMOCBSI3aHHBIX KOMITBIOTEPOB, UCIIONb3yeMas Kak eINHBIH pecypc
- napajulesibHasi CUCTEMa, COCTOSIAs U3 HECKOJIBKUX CBA3aHHBIX MEXKAY CO00H KOMIIbIOTEPOB, pabOTAIOLIHX
aBTOHOMHO

- KOMIIBIOTEP, KOTOPBIN paboTaeT B aBTOHOMHOM PEKUME

11

Uro Takoe koHBeHepu3anus?

- peanu3anys psia KOMaH] NapajuienbHo

- mapajuieNibHas pealn3aiys pa3InyHbIX YacTed KOMaH
- COXpaHECHUE JAHHBIX B CBEPXOBICTPO MaMsITH

12

Yro Takoe O10kupoBka B MySQL?

- MEXaHHU3M, IPUMEHSIEMBIN JIJIs peai3alii TPaH3aKIUH 1 00eCTIeYeHUs] OTHOBPEMEHHOTO IOCTYIIA K IaHHBIM
- MEXaHU3M, IPUMEHSIEMBIH IS OTIpeeIeH s CTEIIEHH He3aBUCHMOCTH JaHHBIX Ha BCEX YPOBHSX

- MEXaHHU3M, KOTOPBI MOXET ObITh IPUMEHHUM JUIs 3aBEPUICHHUS ceaHca 3anpoca

13

MySQL sBnsieTcs

- OIHOTIOTOYHOU MPOrpaMMOi

- IOCIEA0BATENIbHON IPOrpaMMOil
- MHOTOIIOTOYHOM MpOrpaMMont

14

COBOKYITHOCTh OJTHOTHITHBIX ITOCIE€A0BATEIbHBIX TPAH3AKIUH, KaXk/1asi U3 KOTOPBIX BHIIOJIHSAETCS Ha OTACIBHOM
BBIYUCIIUTEIBHOM Yy3JI€

- mapaJjiebHas TpaH3aKIMsl

- IOCJIEI0BATENIbHAS TPAH3aKIU

- IEPEKPECTHAS TPAH3aKIIM

15

Yro Takoe Texnonorus Parallel Data Query, PDQ?

- TEXHOJIOTHsI, KOTopas mo3BojsieT uuterpupoBats SQL Server PDW nanHble ¢ BHEIIHUMU JaHHBIMU

- TEXHOJIOTHA, KOTOpasi TO3BOJISIET BHIIOJIHATH 3€pKaIbHOE KOIMMPOBAHHUE U ITPOU3BOIUTEIHHOCTD

- TEXHOJIOTHS, AAIOIIasi BO3MOXKHOCTh PaclpeieNIuTh 00paboTKy OJHOTO CIIOKHOTO 3alpoca Ha psA MPOLEecco-
pOB

16

Hackompko BaxxHO yMeHHE paboTaTh ¢ 0a3amMu JaHHBIX?

17

Kakwue orepanuu ¢ Oazoit JAaHHBIX SABJIAIOTCA Hanboee AKTYaJIbHBIMHU U 4aCTO I/ICHOJ’H)BYSMI)IMI/I?

18

Kakue npo0seMbl MOTYT BO3HHKATh MIPU paboTe ¢ 6a3aMul JaHHBIX?

19

Kakue nmpo6iieMbl MOKET pEeInTh MapaiebHas 00paboTKa 3apoCcoB Ha MoJjydeHue nHpOopManuH B 6a3ax IaH-
HBIX?

20

Kaxkoe nporpammHoe obecrieyeHre, Ha Balll B3TJISL, SBISIETCS HanOoliee YI0OHBIM JUTst pabOThI C IapaILIeIbHON
00paboTKOI TaHHBIX B 0a3e JaHHBIX?
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Pezynomamul u ux obcysicoenue

OOmmii aHaNKU3 OTBETOB MOKA3all, YTO CTYJICHTHI, YIaCTBOBABIINE B SKCIIEPUMEHTE, 3aMHTEPECOBAHBI B
BOIIPOCax pabOTHI ¢ MapaIeILHBIMI BEIYHCICHUSAMH JIJIS peaTn3alliy ImapauieIbHol o0paboTkn nHpOpMa-
11U B 0a3ax NaHHBIX, a TAKXKE JJIs TOBBIMICHHSI O0IIETO MPOPECCHOHATLHOTO YPOBHS. OTMEUYEHO, YTO OCOOBIH
HWHTEPEC BBI3BIBAIOT IIPOOIEMBI 3alTUTHI HH()OPMAITUH ITPY TTapaJlIeIbHON 00paboTke.

B pesysbraTe npoBeCHHOTO aHKETUPOBAHHS OBUIO BBISBICHO MOJIOKHUTEIEHOE OTHOIICHUE K IpHOOpe-
TEHUIO YMECHUI U HaBBIKOB PA0OTHI ¢ NMapauIeIbHBIMU BBIYUCICHUSIMH B 0a3ax JaHHBIX. AHaJIU3 OTBETOB I10-
Ka3aJI MpoOeITbl, UMEIOIIHUECS B 3HAHUSIX CTYJCHTOB, YTO OBLIO YYTEHO MPH pa3paboTKe COACPKAHUS CIIeIa-
JTU3UPOBAHHOTO Kypca.

[pu perennn TpeThel 3aJauu KOHCTATUPYIONIETO SKCIIEPUMEHTa OBbLIO MPOBENECHO M3yYeHHE Hadallb-
HOTO COCTOSIHUSI 3HaHWH, YMEHHUI M HABBIKOB Pa0OThI C MapaUICIbHBIMU BBIUUCIICHUSAMU B 0a3aX JaHHBIX,
WCXOJIS U3 IISATH ONPEICTICHHBIX KPUTEPUEB TOTOBHOCTH PabOTHI ¢ 3THMHU PECYpCaMU U IPUCBOCHHBIX KM YPOB-
Heit (Tabm. 2).

Pe3ynbTaThl KOHCTATUPYIOIIETO SKCIIEPUMEHTA TIOKa3aJld CTEIICHb UCXOAHOTO YPOBHS MOJITOTOBKH CTY-
JICHTOB K pa0doTe C MapaJlieIbHBIMH BBIUMCIICHUSMU B 0a3aX JIaHHBIX.

TaGnuma 2

CocTosiHMe HAYaJIBLHOT0 YPOBHS NMOJATO0TOBKH K padoTe ¢ napajiebHbIMH BLIYMCJIEHUSIMH B 0a3aX JaHHBIX
(KOHCTATHPYIOLIMI IKCIIEPUMEHT)

Kpurepun roToBHOCTH K Huzkwuit JocrarouHslii Beicokuit
pabore ¢ napanieabHbIMU YPOBEHB YPOBEHB YPOBEHb
BBIYHCIICHUSMH B 0a3ax I 'pymms
Ne JlaHHBIX Kontp. OKcr. KonTp. OKCILL Kontp DKL
UYeu. Yeu. Yeu. Yeu. Yeu. Yeun.
% % % % % %
CnocoGHoCTh K caMoo0pa-
L BOBAHMIO 23 12 12 7 9 5
51,3 % 50 % 27,4 % 28,6 % 21,3 % 21,4 %
Brnanenue o6beMoM crie-
2 [HAJBbHBIX TEOPETHICCKUX 29 16 9 5 7 3
3HAHUHU
65 % 66,7 % 21,3 % 20,2 % 15% 13,1 %
CrocoGHOCTh cO3/1aHHus
aNropuTM™Ma Jisl peanusa- 25 14 26 8 5 2
3 i 00paboTKH OONBITIX
gg::f;’:}{ﬁ‘};‘)p“‘am ? 563% | 583% | 325% | 32,1% 11,2 % 9,6 %
Bnagenne metonamu 3¢-
(heKTUBHOH pean3aIiuu 26 2 10 6 8 4
4 napaniensHol 00paboTKn
JIaHHBIX IPU IIPOEKTUPO-
BAHMH M Pa3paboTKe 6a3 58,8 % 8,3% 225% 25% 18,7 % 16,7 %
JaHHBIX
Co3nanne 6a3 JaHHBIX C 30 18 7 4 6 3
5 MPUMEHEHUEM Mapauieib-
HBIX BRIHCICHHHI 68,9 % 73,8 % 17 % 15,5 % 14,1 % 10,7 %

[Ipoananu3npoBaB pe3yNbTaThl TECTOB, IPEJIOKECHHBIX CTYJCHTaM JJIsl BHISIBJICHUS] YPOBHS TOTOBHOCTH
K paboTe mapauieIbHBIMU BBIYHCICHUSIMH B 0a3ax JTaHHBIX, OBbUTH C/ENaHbI cleqylolume BoiBoAbl. Mccneno-
BaHHE YPOBHEH MEPBOT0 KPUTEPHSI MOATOTOBKH (CTIIOCOOHOCTH K caM00OPa30BaHHIO) OCYLIECTBISIIOCH Ha OC-
HOBE aHaJIM3a Pe3yJIbTaTOB aHKETUPOBaHUS. Pe3ynbTaThl clieyrolue: Ha BEICOKOM YPOBHE HAXOJISTCS B KOH-
TpossHO# Tpymme 21,3 %, B sxkcnepuMenTansHoit — (21,4 %); Ha nomyctumom: 27,4 % (28,6 %); Ha HU3KOM:
51,3 % (50 %).
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PesynbTathl nccenoBaHuii IO OMPEIETCHUIO YPOBHEH MOATOTOBKH MO BTOPOMY KPHUTEPHIO — 00BEM
CTIEIUATBHBIX TEOPETHYECKHX 3HAHMH — IIOKA3aIM, YTO BBICOKHH ypPOBEHb COCTaBIISET: B KOHTPOJIBHOW
rpynme — 15 %, B sxcniepumentanbaoit — 13,1 %; moctarounsiii: 20 % (20,2 %); auskuii: — 65 % (66,7 %).

3HaHMs, yMEHHUS U HABBIKH, ONPE/ICIICHHBIE 110 TPEThEMY KPUTEPHIO — CIIOCOOHOCTH CO3/IaHMS aJlrOPUTMa
TUTS peanu3au 00padoTKH OONBIINX 00beMOB WH(POPMALINH, CIEAYIONIHE: BRICOKUI YPOBEHb B KOHTPOIBHON
rpymre cocrasmser 11,2 %, B akcrnepuMenTtanbioil — 9,6 %; Ha gocrarouHom yposae — 32,5 % (32,1 %); na
HHU3KOM YPOBHE HaXOJSTCSl B KOHTPOJIBbHOH rpymme — 56,3 %, B sxkcriepuMenTaibHoi — 58,3 %.

CriocobHoCTh BnasieHus Metonamu 3QQeKTUBHON peanu3anry napamuiebHol 00paboTKN TaHHBIX MPH
MPOEKTUPOBAHNY U pa3paboTKke 0a3 JaHHBIX SBIAETCS YSTBEPTHIM KpUTEpHEM, KOTOPBIH ObIT HccienoBaH. Ha
BBICOKOM YPOBHE BIaJICHHS UM HaXOJATCS B KOHTPOIBbHO# rpymme 18,7 %, B akcriepuMeHTanbHoi — 16,7 %;
Ha goctaTounoM: 22,5 % (25 %); na auskom: 58,8 % (58,3 %).

Ormpezernsist ypOBHH TOTOBHOCTH TIO IIITOMY KPHTEPHIO — CO3JaHUe 0a3 JaHHBIX ¢ IPHMEHEHNEM Mapai-
JIETBHBIX BBIYHMCIICHUH — MOJTy9YeHBI CIICTYIOIINe Pe3YIIbTaThl: Ha BBICOKOM YPOBHE HaXOAATCS B KOHTPOJIBHOU
rpynme 14,1 %, B sxcnepumentanbaoii — 10,7 %; Ha JOCTaTOYHOM: B KOHTPOJIbHOM rpynme 17 %, B sxcnepu-
MeHTanbHOi — 15,5 %; Ha HU3KOM: B KOHTPOJIBHOM Tpymnme 68,9 %, B sxcniepuMenTansHoi — 73,8 %.

[TomyyeHHBIE pe3yNBTaThl HO3BOJIMIIM PACCUUTATH CPEIHIE OAIUIBI 0 YCTAHOBICHHBIM YPOBHSM KpHUTe-
PHEB MOJATOTOBKHU CTYJEHTOB HHPOPMAIIMOHHOTO NMPOoGUIIsi K paboTe ¢ mapaieqbHbIMI BEIYUCICHUSIMY B 0a-
3aX JIaHHbIX B rpymmnax (taom. 3).

Tabnuma 3

Pe3yabTaThl KOHCTATHPYIOLIET0 IKCIIepUMeHTa (0a/I1b1)

Cpenuuii 6amt
Kputepun roTOBHOCTH K paboTe ¢ mapauieTbHBIMHI BEIYHACICHUSIMA B
KOHTPOJIbHAS JKCIICPUMCHTAIbHAS
0asax JaHHBIX
rpymma rpymma
CnocoOHOCTh K caM000pa30BaHUIO 2,5 2,5
O0BeEM ClIEAATBHBIX TEOPETHYCCKUX 3HAHUU 2,2 2,3
CriocoOHOCTB CO3JTaHMS ANTOPUTMA JIJIsl peaitu3auy 00padoTKH 60IIb-
mmx 00peMOB HHPOpMAIUH B 0a3ax JaHHBIX 24 2,42
Brnanenue metonamu 3¢ pekTUBHOM peann3anyu napauieibHoi 00pa- 23 21
OOTKHM TaHHBIX IPU IPOESKTHPOBAHHUH U pa3paboTke 6a3 JaHHBIX ' '
Co3znanune 0a3 JaHHBIX ¢ IPUMEHEHHEM apajlIeIbHBIX BHIYNCICHUH 23 29
1 1
O0001eHHBIN CpeHui 0aslT 2,34 2,3

[MepBbIii KpuTEpHi — CIIOCOOHOCTH K CAMOOOPa30BaHUIO — OICHUBAJICS HA OCHOBE PE3yJIbTaTOB aHKe-
THPOBAHUS, UCXOJA U3 KOJIWYECTBA CAMOCTOSITENbHBIX BHIX0JOB B MHTepHeT. IlpennonoxuTensHO aKTUB-
HOCTb B TIO3HABAaHUM HOBBIX BO3MOXKHOCTEH MapayiebHbIX BEIYUCICHUH B 0a3aX JaHHBIX SBIISAETCS OHUM U3
MoKasaresel JaHHOTO KpUTepHs. 3HaueHHs CpeaHero Oana:

- B KOHTPOJIbHOU Tpynme — 2,5;

- B OKCIIEpUMEHTAIBHON — 2,5 Oaa.

Bropoii kputepuii — BiageHue 00bEMOM CIIEHUANBHBIX TEOPETHUECKUX 3HAHWW MO 0a3aM JaHHBIX U
MapajuIeIbHBIM BBIYUCIIEHUSIM — MPOBEPSIICS U OLIEHUBAJICS C TIOMOIIBIO CIEIIHAIEHO COCTABJIEHHBIX TECTOB
10 JIGKIIMOHHOMY MaTepuaiy. TecTOBble MCIIBITaHUS, IPOBOJUMBIE B paMKaxX KOHCTAaTHPYIOIIErO JKCIEpH-
MEHTA, TI03BOJIMIIN ONPEACTUTh CPEIHUI Oast:

- B KOHTPOJIHOH Trpynne — 2,2,

- B 9KCIIEPUMEHTAIILHO rpy1ie — 2,3 6aa.

Tpetuii KpuTepHii — CIOCOOHOCTH CO3IaHHA aJIrOPUTMA VIS peai3anuu 00padoTKH OONBLIINX 00HEMOB
nHpopManuu B 0a3ax JaHHBIX — OLIEHUBAJICS UCXO/S M3 BOIIPOCOB KacaTelbHO Mpolecca pa3padoTKH mapai-
JIENBHBIX BBIYHCICHUH B 0a3ax AaHHBIX. B COOTBETCTBHHM C BBIJIEICHHBIME YPOBHSAMH I'OTOBHOCTH CTYIEHTY
MIPUCBAUBAJICS OompeneneHHblit 6amt. Cpenauii 6an:

- B KOHTPOJIbHOH rpynne — 2,4,

- B 9KCIIEpUMEHTaNbHON — 2,42 Ganna.

UYerBepThiil KpuTepuii — BiageHne MeToamMu 3G ekTHBHON peanu3anuy napauiebHoi 00padoTKH JaH-
HBIX TIPH IPOEKTHUPOBAHUH U pa3padoTKe 0a3 JaHHBIX — OLEHHUBAJICA MO PE3yJIbTaTaM OTBETOB Ha OTKPBITHIE
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BOIIPOCHI aHKETHI.

[To pe3ynmpTaTam 4eTBepTOTO 3aJaHUS CPETHUN Oal COCTABUII:

- B KOHTPOJIbHOM Tpymie — 2,3;

- B OKCIIEpUMEHTaNIbHON — 2,1 Oanna.

ILsTeIit KpUTEpHii — co3MaHue 0a3 TaHHBIX C TPUMEHEHUEM MTapalIeIbHBIX BEIYUCIICHHA — OIEHUBAJICS
Ha OCHOBE OTIpOca 0 Ha3HAYECHWH MapaJuIeIbHBIX 3aPOCOB, TPAH3aKIMIX, KjIacTepax, o TexHojoruu Parallel
Data Query, cioco0ax co3aaHus napauieIbHBIX BEIYUCICHUN B 0a3aX JaHHBIX. Pe3ynbTaThl ompoca CBEICHBI
K OIlcHKaM (0aJijlam), KOTOPBIC ITO3BOJIMIIM BEIYUCIMTE 3HAYCHUS CPEIHETO Oauia;

- B KOHTPOJIbHOU Tpyme — 2,3;

- B OKCIIEpUMEHTAIbHONH — 2,2 Gayia.

O00011IeHHOE 3HAUCHUE CPSAHUX 0AJUIOB: KOHTPOJIbHAS Tpymmna — 2,34 0ayia; SKCIIepUMeHTaIbHAS —
2,3.

AHanm3 pe3yabTaToB KOHCTATHPYIOIINX CPE30B IIO3BOJIHII CAENATh BEIBO/I, YTO UMEIOIIHIICS YPOBEHD pa-
OOTBI C TApaJICIIbHBIMK BBIUMCIICHUSMY B 0a3aX JTaHHBIX UMEET PSiJl HEIOCTATKOB:

- TCOPETHYECKUH MaTepuaj, KOTOPBIH CTYIEHTH H3y4aroT B paMKax MPEeIyCMOTPEHHBIX YYeOHBIM ILIa-
HOM JTUCITUTLIINH, 3aTParuBaoIuX BOMPOCH 06a3 TaHHBIX, JOCTATOYHO MOJTHO PACKPHIBAET BOTIPOCHI IIPOEKTH-
poBaHMS M Pa3pabOTKU 0a3 NaHHBIX, OJJHAKO MOBEPXHOCTHO PACCMATPUBAIOTCS OOIIUE BOMPOCH! Mapaslieiib-
HO¥ 00paOOTKM JTaHHBIX;

-y CTYAEHTOB He (POPMHUPYIOTCS KOMIUIEKCHBIE TIPEICTABICHISI O CO3JaHUH M BO3MOXXHOCTSIX Tapaiielb-
HBIX BBIYHCICHHN B 0a3ax AaHHBIX VMHTEpHET; KpOMe TOTO, 3HAHUS IeIEHANIPABICHHO HE MOIKPEIUITIOTCS
MPAKTUYCCKUMU YMCHUSIMU;

- OONBIIMHCTBO CTYIEHTOB HE OPUEHTHUPYETCA B TEXHHUECKUX BOIIPOCAX, KACAIOIUXCS HEMOCPEICTBEH-
HOTO CO3J[aHMs MTapaJUIeTFHBIX BRIYHCICHIH B 0a3aX JaHHBIX;

- OTCYTCTBYIOT CIICHUAJIM3UPOBAHHLIC 3HAHHWA, 4 TAKKE IMPAKTUICCKHUEC YMCHUA U HABBIKH 110 CO3JaHUIO
3aIrpoCoOB Ha OCHOBC MapaUICIIbHBIX BBIHHCHCHHﬁ, XOTA NpUHIUIIAMU CO3AaHHA 3aIlIpOCOB K 6333M JaHHbIM
BIIQ/ICTOT MTPAKTHYECKU BCE OMPAIITNBAEMBIE CTYACHTHL,

- pa3paboTKOli 0a3 JaHHBIX U3 BCETO OOJIBLIIMHCTBA OMPONICHHBIX CTYACHTOB 3aHUMAJIUCh CIUHUIIBI, XOTS
MpOLIECC COo3/aHusi 0a3 JaHHBIX, B TOM YHCJIEC C MCIOJb30BAHUEM MapajUIeIbHBIX BBIYUCICHUH, HHTEPECYET
MHOTHUX. Pe3ynbTaThl KOHCTaTHPYIOIIETO SKCIIEPUMEHTA MPECTaBIeHB Ha PUCYHKE HIDKE.

2.5
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PucyHok. Pe3ynpTaThl KOHCTAaTUPYIOIIETO SKCIIEPUMEHTA

Baxnouenue

Martepuainsl, OJlydeHHBIE B PE3yJIbTaTe KOHCTATUPYIOMIETO SKCIIEPUMEHTA, XapaKTePU3yIOT UCXOIHOE
COCTOSIHME TOTOBHOCTH K padoTe ¢ mapajieIbHbIMU BBIYUCIICHUSIMU B 0a3aX JaHHBIX U, B 11€JI0M, CBUAETEIIb-
CTBYIOT O TOM, YTO Ha HU3KOM YPOBHE TOTOBHOCTH B KOHTPOJIBHOH rpymnme Haxoaurcs 26 yen. (60 %), B akc-
nepuMeHTanpHOM — 15 gen. (60,7 %). Ha moctatounom ypoBHe: B KOHTposbHOU rpymme 11 gen. (25 %), B
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SKCIEpUMEHTANBHON — 6 uen. (25,1 %). CTyIeHTOB C BBICOKMM YPOBHEM HCCIIETyEMOH TOTOBHOCTH B KOH-
TpousbHO# rpymre 7 gen. (15 %), B akcriepuMenTaibaoi — 3 e (14,2 %).

Taxum 00pa3oM, B pe3yabTaTe KOHCTATUPYIOLIErO MEAarOrHYecKoro 3KCIepUMEHTa ObIIIM PacCUMTAHBI
cpeanue Oambl IO YCTAaHOBJICHHBIM YPOBHSIM KPUTEPHEB MOJATOTOBKU CTYIEHTOB MH()OPMAIIMOHHOTO MPO-
¢ k paboTe ¢ nmapasuiesIbHBIMU BBIYMCICHUSIMY B 0a3aX AaHHBIX B IPYIIIax.

CrrcoK TuTepaTypsl
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M. Cepik, A.B. Konbuisiios, C.K. XXymarynosa, [I.A. Kazumoa

CryaenTrepai MaJiMerTep 0a3acbIHAA
napaJjuJiesib/ii ecenreyjepMeH KyMbIC icTeyre qailbinaay 00MbIHIIA
NeJaroruKajbIK IKCIePUMEHTTIH HITHIKeJIepi

Makanazia oKy nporecinie MatiMeTTep 0a3achbIHAAFEI TapauIeIbli eCenTeyIep/Il )Ky3ere achpyabl OKBITYIBIH
HETI3ri Macenenepi KapacTeIpbliraH. [lapamiesnbai ecenteynepain OeICceH Il JaMybl CTyICHTTEpAC THICTI JaF-
JBUTAp/IBI MAKCATTHI TYPJE KAIBIITACTHIPY KXKETTLUIIrH aHbIKTaiAbl. CTyJeHTTepre KhICKa YaKbIT iIIiHIe Mo-
JiMeTTep 6a3achIHbIH YIIKEH KOJeMiH Mapajuieib oISy JaFAblIapbl MEH JIaFIblIapblH UTepyre MyMKIiHAIK Oe-
peTiH MamiMeTTep 0a3achlH/Ia MapaJUIeNb/i eCeNTeyIepIl Ky3ere achpyAbl OKBITY 9iCTEMECIH d3ipiiey KoHe
OKY IpOIIECiHE CHT13y Ke3€H] CHIIaTTalFaH. ABTOpJIap KYPri3reH 3KCIIEPUMEHTTIH IepeKTepl KOpCceTiareH, Oy
CTYACHTTEPIH MaliMeTTep 0a3achIH/Ia MApaIUIeIb/Ii €CENTeyIePMEH KYMBIC iCTeyre TalHbIHIBIK KpUTepHiiie-
PiH aHBIKTayFa )kOHE HaKThIJIayFa MYMKIHAIK Oepii. ByJ1 aKkcTiepuMeHTTiH AepeKTepi KaIbITaCThIPYIIBI YKCIIe-
PHMMEHT YIIIiH 6acTarKbl OOJIbIN TaObLIa/Ibl, OHBIH MAaKCAThl YCHIHBUIFAH abIHABIKTHI KaJIbIITACTHIPY MOJEIIH
a3ipIiey KoHE THIMALTITIH Tekcepy. JKyprizy dhopmacs! 60ibIHIIIA SKCIEPUMEHTTEPIiH OapJIbIK TYpJiepi TAOUFH.
E.A. beketoB atbiHaarsl Kaparan sl yHUBEpCUTETIHIH CTYACHTTEP] KaTHICKAH Me1arOrHKaIbIK SKCIIEPUMEHT-
TiH HOTHXKENepi KeNTipireH. DKCIepUMEHT HOTIIKECIH/IE albIHFaH MAJliMETTepre CyleHe OTHIPHII, aBTopIiap
MoIiMeTTep Oa3achIHIa MapalIeib/i eCeNTeyICPMEH KYMBIC ICTeYIiH KoJiaa 0ap AeHreii GipkaTap KeMIIiTiK-
Tepre ue JereH KOPBIThIH/IbIFA KeIIi.

Kinm ce30ep: mapamnensai ecenteyiep, MasiMeTTep 6a3ackl, OKy IPOIECi, aKIapaTTHIK TEXHOJIOTHIIAp, dic-
TeMe, XKyie, TOI, SKCTIEPUMEHT.

M. Serik, A.V. Kopyltsov, S.K. Zhumagulova, D.A. Kazimova

Some aspects of teaching parallel computing in a database in higher
education institutions

The article deals with the main issues of teaching the implementation of parallel computing in a database in the
educational process. The active development of parallel computing necessitates the purposeful formation of
appropriate skills among students. The stage of development and introduction into the educational process of
the methodology of teaching the implementation of parallel computing in a database, which will allow students
to acquire the skills and abilities of parallel processing of a large amount of database data in a short period of
time, is described. The contradictions that determine the relevance of the study are considered. The data of the
conducted ascertaining experiment, which made it possible to determine and clarify the criteria for the readiness
of students to work with parallel calculations in the database, are described. The data of this experiment are the
initial data for a formative experiment, the purpose of which is to develop and verify the effectiveness of the
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proposed model for the formation of training. All types of experiments in the form of conducting were natural.
The results of the experiment, in which students of the Karaganda University of the name of academician E.A.
Buketov were involved, are presented. Based on the data obtained as a result of the experiment, the author
concluded that the existing level of work with parallel computing in databases has a number of disadvantages.

Keywords: parallel computing, database, educational process, information technology, methodology, system,
group, experiment
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