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COBPEMEHHBIE ITPOBJIEMbI U THOOPMAIIMOHHOE OBECIIEYEHUE
HAYYHO-UCCIEJOBATEJIBCKO MEIUITUHCKOU JEATEJIBHOCTH

Hrops Anekcanaposny KOBAJIEB, Baaaumup Banepbesny BE3JISIK, Mpuna Baraguvuposna IINIOTHUKOBA

HHUU kapouonoeuu CO PAMH
634012, e. Tomck, ya. Kuesckas, 111 a

B xonme HayyHO-McCCIen10BaTeIbCKOM pabOThl CIEMATMCTBI CTATKMBAIOTCS CO MHOXECTBOM CJIOXKHOCTEH MPU TUTaHU -
pPOBaHUM UCCIIEAOBaHUIA, HAbope U 0OpabOTKe JAAHHBIX, CTATMCTUYECKOM aHAJIU3E€ W TIPENCTaBICHUU PE3yJIbTaTOB.
ABTOpaMU MPEITIOXKEHBI TTOAXO0ABI K TTOBBIIICHUIO KaueCTBa HAyYHO-MCCIIEI0BATEIbCKON PabOTHI 32 CUET TPUMEHEHMS
00pa3oBaTeIbHBIX METOMUK M aBTOMATU3allMM HEKOTOPHIX 3TAIOB €€ BhIMOJHEHMS. PazpaboTaHbl U BHEAPEHBI B ITpaK-
TUKY NPWJIOXEHUS, OCYIIECTBIsIIoNEe NHGHOPMAIIMOHHYI0O U TEXHUYECKYIO MOIEPXKKY HayYHO-UCCIeN0BATENbCKOM
JeSITeIBHOCTH — MH(MDOPMAIIMOHHO-00pa30BaTe/IbHBIN TIOPTaJl M TPOTrpaMMHBIE KOMIUIEKCHI JUISI XpaHeHMs, oOpa-
0OTKM, aHAJIM3a JAHHBIX U MPEACTABAEHUS PE3YJIbTATOB. DTU MOAXOIbI TMTO3BOISIOT 3HAYUTENbHO MOBBICUTH KaYeCTBO

BBINTOJIHCHUA IIPOCKTOB N COKPATUTL BPEMA MX BBINOTHCHMUA.

KaroueBsie cioBa: nuHGopMallMoHHas MoaaepXKKa, TMCTAHIIMOHHOE 00pa3oBaHue, cucTeMa YIpaBJIeHUs

0asaMy TaHHBIX.

HecomHeHHO, 4TO HAyIHO-MCCIIeI0BATEIbCKAS
JIEATCILHOCTh MEAUIIMHCKOTO CIELMAINCTa SBJIS-
€TCSI TBOPUECKMM IporeccoM. Tak e O4eBUIHO,
YTO TBOPYECKUII IIPOLIECC HENB3S ITOJTHOCTHIO aBTO-
MAaTH3MPOBaTh, HO MOXHO 3HAYMTEJIBHO OOJICTYNTh
paboTy Hay4YHBIM COTPYIHHMKaM, CO3IaB UM Ojiaro-
MPUSATHBIC YCIOBUSI, IIPEIOCTABIIsASI HEOOXOMUMBIC
MHCTPYMeHTHI. POopMajIbHO 1100011 HayYHO-UCCIIe-
JIOBATEILCKUI IIPOEKT COCTOUT U3 HECKOJBKMX
3TalnoB — IJITAaHUpPOBaHUEe, Habop MaTepuaia,
obpaboTka, aHanu3 M MNyOAMKaLUsI pe3ybTa-
ToB. B Xx0ae paboThl mMeeTcsl macca mpoOiieM,
MHOTHE M3 KOTOPBIX MOTIYT IIPMBECTU K IIPOBAILY
BCETO MCCIICIOBAaHMSI.

Ilranuposéanue. B xome IMOCTAHOBKM 1ICIH
M 3amay, OIpeaesieHUsT aKTyaJbHOCTHA MCCIIeIOBa-
HUS MHTYWIYS, PYAULINS, KBAIM(MUKAIIASI U OIIBIT
pabotsl urpawT Haubosbllyio poab. Ho Tak ke
BaXXHO MMETh HaBBIKA PabOTHI ¢ HAYYHOU JIUTE-
patypoii [1], 4yTOOBI «I1OA pyKO¥i» ObLIM MHMOP-
MaIlMOHHBIE PECYPCHI, CoAepxXKallue JaHHbIE 00
HCCICIOBAHMSIX, CHCTeMaTHdecKue o030pbl. Cpemu
MUPOBBIX M3IAHMU IEPBEHCTBO IPUHAIJICKUT
PubMed, The Cochrane Collaboration 1 mouc-
koBoii cucteMme Google Scholar [2]. HekoTopsie u3
pedepaToB cTareil mepeBOaATCS Ha PYCCKMI SI3BIK
Ha caiite MeaMup (www.medmir.com). IleHTpa-
JIM30BaHHBIN ITOMCK IT0 PYCCKOSI3BBIYHBIM HMCTOYHU-
KaM OoJjiee 3aTpyaHMUTENICH, HECKOJIBKO OOJICTYNTh
3a/1ayy MOXET MCIIOJIb30BaHME ITOMCKOBBIX CEPBE-
poB obuiero HazHaueHus (Google, Anaekc u apy-
rue) M HEIOCPEICTBEHHOE OOpallleHrWe K caiiTaM
M3IaTeJIbCTB XKypPHAJIOB, Te, KaK IPaBUIO, MOXHO
O03HAKOMUTLCS C OTJIaBlIecHMEM M pedeparaMu

crareit. Ho B HacTosmiee BpeMs majekKo He BCe
M3IaTeIbCTBA ITOMACPXKUBAIOT MIHTEepHET-CTpaHMIIBI
CBOUX XYPHAJIOB B aKTyaJlbHOM COCTOSIHUM [2].

ITocne popmynupoBku oOLLEH LieJu pa3padaThbi-
BaeTCsI IIPOTOKOJI UCCIICIOBAHNS, TIIE OIPEICIISTIOTCS
LIeJIM ¥ 33/1a4M, M3ydaeMble IT0Ka3aTeld, JabopaTop-
HBIE METOIUKM U CTAaTUCTUIECKUE METOIbI, MaKEThI
Tabmui U rpadukoB. Ha aTom ke atame co3maercs
«MHOUBUIyalbHAsl peructpalimoHHas kapta» (MPK),
IIe pa3MelIaloTcs BCe M3ydyaeMble MapaMeTphI
B yIOOHOM JjIs1 3arojHeHust Bumge [3]. OTo camblid
[JIaBHBII1 3TaIl UCCIIEIOBAaHUsI, OT KOTOPOIO 3aBUCHUT
BCsl JalibHelIas ero cyapoa. OOLIENPUHSITON B MUpe
SIBJISIETCSI TIPAKTUKA, KOrma B INITAHMPOBAHMM yda-
CTBYIOT BBICOKOKJIACCHBIC CIICLIMAJIMCTBI B 00JacTU
ouocratucTuk. IMCHHO OHU OIpenessIioT Au3aiiH
HccaenoBaHys M Hanboree MHGOPMATUBHBIC TTOKa-
3aTesid 3(PpOEeKTUBHOCTU (KOHEUHbIE TOUKU) U 0e30-
IMACHOCTH (IIPM UCIBITAHWUU JIEKAPCTBEHHOTO CPEI-
CTBa), MMHUMU3UPYIOT CUCTEMATUUECKYIO OIIMOKY,
OIIPEEIISIOT aAeKBAaTHBIC CTATUCTUIECKUE METOIBI
1, UCXOMSI 3 3TOT0, PACCUUTHIBAIOT 00BhEM BHIOOPKMU,
HEOOXOMUMBII IS TTOJyYeHUsI TOCTOBEPHBIX PEe3yIlb-
TaToB. TakKe 3TH CHEIMAIMCTHI YIaCTBYIOT B pa3-
paboTKe MHAMBUAYAIbHOM PEerMCTPAlIMOHHOM KapThl
1 MakeTa 0a3bl JTaHHBIX IJII XpaHEHMST MCXOMTHBIX
naHHbIX. KpoMe Toro, ecim ucciemoBaHUE IIPO-
BOOMTCS Ha JIIOISIX, HEOOXOOMMO OI00peHMEe
3TUYECKOTo KomureTra [3].

Ilpobaema. Yacto B xome 3TOro srama JaejaroTcs
rpyobie ook [4]. Tlpu oOlEeHUN MEAULIMHCKUX
HCCIea0BaTeNIeil CO CIelUaNInucTaMd B 00JIacTH
OOIIICH CTaTUCTUKM YacTO HAOJIOMAIOTCSI TPYIHOCTH,
TaK KakK MOCICIHUE MMEIOT YMCTO MaTeMaTUIECKYIO

Koeaaee H.A. — 0.m.H., npog., pykosodumenb omoeseHuss 0emcKoi Kapouonoeuu
bezaax B.B. — kano.m.H., rabopanm-ucciedogamens omoeneHus 0emckoi Kapouonio2uu
Iliomnuxosa H.B. — kanO.m.H., cmapui.H.c. omoereHus 0emckol Kapouoao2uu
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IIOATOTOBKY M HEIOCTaTOYHO ITOHMMAIOT MEIUIIVH-
CKYI0 U OMOJIOTUYECKYI0O OCHOBY MCCJICHOBAHUS.
B cBoio ouepenn, BpayaM TPYIHO YETKO OOBSICHUTH
u popMann3oBaTh 3ama4M, abOCTParupoBaThCs OT
netanieil. BhICOKOKIACCHBIX CHELMATNCTOB B 00J1aCTU
OMOCTAaTUCTUKM C MaTeMaTWIeCKHUX OOpa3oBaHUEM
M OITBITOM PabOTHl B MEAMIIMHCKMX HCCIICIOBAHUSIX
B Poccun HemocTaTouHO, 1e/icHAIIpaBICHHAS ITONT0-
TOBKA CIIELIMAJIMCTOB B 00JIaCTH OMOCTAaTHCTUKHU HE
IPOBOAMUTCS, a MEAUIIMHCKUE pabOTHUKKM He 0O0JIa-
JAIOT JOCTATOYHBIMU 3HAHUSIMU CTAaTUCTUKKA U OCHOB
IUIAaHUPOBAHUSI UCCAeAOBaHU. DTO ycyryosieTcs
OTCYTCTBHEM CIICLIMATM3VPOBAHHON PYCCKOS3BIY-
HOI1 JIUTepaTyphl — HET KAYeCTBEHHBIX YU4COHUKOB
U CHeUraIu3upOBaHHbIX XXYPHAJIOB I10 CTaTUCTUKE
B MEIOUIIMHE, Iae OBl 3TW aceKThl ObLIM CUCTEMATH-
YeCcKM M3JNIOXKEHHI [5, 6]. HemocTymHBI Takke u 3apy-
OexXHbIe MaTepyalIbl 10 JaHHOM TeMaTUKE B CBSI3U
C MX BBICOKOM CTOMMOCTBIO (CTOMMOCTD IIEPCOHAIIb-
HOTO JOCTyIla K TEKCTy ONHOM CTaTbU B KypHaje
Statistics in Medicine cocrasnster $ 29,95).

Pewenue. ABtTopam BUIMTCSI KpaliHe HEoOXO-
IVMbBIM IIPOBOIUTH CUCTEMATU3UPOBAHHOE O0yUe-
HME acIMPaHTOB 1 HAYYHBIX COTPYIHMKOB OCHOBaM
IUIAaHUPOBAHUS MCCIeA0BAaHUI, aHanM3a JaHHbIX
W MpeACTaBJeHUs pe3yJIbTaTOB B caMOM Hayaje UX
Hay4YHOI1 Kapbephbl, IICPUOANYCSCKN BHIIIOIHATH KOH-
TPOJIb WX 3HAHWI, YCTpauBaThb KypPChl IIOBBIIICHUS
KBaJM(puKauuy creuanucroB Mmeaumackux HUU
C BHEIpPEHMEM B IIPAKTUKY COBPEMEHHEIX ITOIXOIOB.
Taxke BakHa ITOJHOLIEHHAs] MEOVIIMHCKAS CIICIIU-
aIu3alMsl CTaTUCTUKOB UISI BBIMOJHEHUST CIOXKHBIX
BHIOB MOJC/IMPOBAHMS M aHA/IN3a JaHHBIX [6].

OnHUM M3 BO3MOXHEBEIX IIYTeW peaau3aluu
3TOI MIeW BUIMTCS MPUMEHEHHE METOOUK JUC-
TAaHIIMOHHOTO M HEIPEPBIBHOIO 00pa30BaHUSI
C TIOMOIIIBIO 3IEKTPOHHBIX OOYYAIOIINX W TECTUPY-
ouux cucteM. B TedeHue 5 neT yHKIIMOHUpPYET
MHGOPMALIMOHHO-aHAIMTUYECKU mopTal «JdeT-
ckast Kapauosorust Cubupm», rje KpoMe CIpaBoOd-
HbIX 1 MH(MOPMALMOHHBIX MaTepUaioB MpeacTaBlIeH
MOZY/Ib JUCTAHIIMOHHOTO 00Opa30BaHUSI, ITO3BOJISIO-
LM Peaar30BbIBATh KaK CaMOOOYUYCHUE CIICIMAIi-
CTa, TaK U IIPOBEICHNE IICHTPAIM30BAHHBIX TeMaTH-
YECKMX KYPCOB YCOBEPILIEHCTBOBAHUSI 1 ITOBBILIICHIUSI
kBanupukanuu. OJHUMU U3 KYypPCOB SIBISIOTCS
KypChl MO TUIAHUPOBAHUIO MEIULIMHCKUX HCCIIeIO0-
BaHMiI, 00pabOTKe M IIPEIACTABICHUIO DPE3Y/IbTaTOB
JUISL McclieoBaTesieil U BBeIeHUE B J0Ka3aTeIbHYIO
MEIMIIMHY IS IpaKTHYecKux Bpaueil. Kpome Toro,
B paslelie CIIPaBOYHBIX MaTepPUAaOB pa3MEIlCHBI
TEKCTBI ¥ CCHUIKM Ha METOIOJIOTMYECKIE PaOOTHI 110
MIPUMEHEHUIO METOIOB CTATUCTHKU B MEAUIIMHE,
PEKOMEHAALNKI U IIPUMEPHI 10 TUIAHNPOBAHUIO pa3-
JIMYHBIX BUJIOB UCCIECIOBAHUIA.
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ITocne 3aBepuieHUs MIAaHUPOBAHUS aKTyaJlbHO
OIpeaeauTh UCTOUHUKY (DUHAHCUPOBAHUS, HAUTH
rpanTel. Ha IToptane cyliecTByeT peecTp 0JaroTBo-
PUTEIbHBIX (POHIOB U OpPraHU3alUii, OCYLIECTBIISIO-
LIKUX (PUHAHCOBYIO MOMIEPKKY UCCICAOBAHUIA.

Ilposedenue uccaedoeanus. Korma 4eTtko ompe-
JIeJIeHO, YTO U Kak JieaTh, HauMHaeTcss cOop AdaH-
HbIX. [TapauiebHO ¢ 3TUM MPOMCXOIUT pa3padoTKa
KOMIIbIOTEPHOI 0a3bl IS XpaHEHUsT MH(POpMAaIH,
MakeT Kotopoii ocHoBaH Ha MPK u auzaiiHe nccie-
nmoBaHM [3]. TexHuuyeckast peaqr3alysl MOXKET ObITh
pa3IMYHOI M 3aBUCUT OT MACITabOB UCCJIEIOBaHUS
(MHOTOLIEHTPOBOE WJIM OIHOLEHTPOBOE), KOJIMYE-
CTBa MoKazatesieil u au3aitHa uccienoBaHus. Kpome
TOr0, HeOOXOOMMO 3apaHee IIPeayCMOTPETh B3alMO-
JICCTBHAE CO CTATUCTUYCCKUM ITIAKETOM U IIYTU IIepe-
HOCa JaHHBIX B IPOTPaMMy, Tie OymeT IMPOBOAMTHCS
CTaTUCTUYECKUI aHaiu3. ApceHall CpelcTB JOCTa-
TOYHO IIMPOK—OT pemakTopa Taommil thia Excel mo
CHUCTEM YIIpaBJ€HUs PeSIUMOHHBIMU OazamMuy JaH-
HbIX. [IprMeHeHUe MocaeaHUX MPEAIOYTUTEIBHO,
TaK KakK MO3BOJISIET MPaBUJIbHO Pealu30BaTh pas-
paboTaHHbIE MaKeThl TAOJIMLI, OPraHMU30BAThb CJIOXK-
HBIE CTPYKTYPBI JaHHBIX, OOECIICUUTH IIEIIOCTHOCTh
MHMOpPMALIM U OCYLLECTBUTh ITPOBEPKY JaHHBIX [3].

ITpoBepke maHHBIX HEOOXOAUMMO YAEISATH OCO-
06oe BHMMaHMe. OOLIENPUHATON SBASETCS MpakK-
THKa MPOBEPKU JAHHBIX HAa BBOJE — OHA MO3BOJISIET
OTCJIEIUTh U OTPAaHUYUTH BBOJ TOJBKO IOITYCTUMBIX
3HayeHuii. Ecam BHeceHMe JaHHBIX OCYIIECTBIISET
cneuuanuct, Koropalii 3anoiHser MPK, To maHHbie
BHOCSITCSI C MEHBILIMM KOJIMYECTBOM OILIMOOK, TaK KaK
OH MOHMMaeT CMbICI BBOAMMBIX Ldp. Kpome Toro,
MPOBOIMUTCS BepUpUKALUSA JaHHBIX — KJIaBUATYpP-
Hag U Bu3yajibHas. [Ipu KiaBuatypHoii Bepuduka-
uuu ogHa u Ta ke MUPK BBoguTCS 1ByMSI pa3sHbIMU
onieparopamu. Eciu naHHbIe COBIAfalOT, TO 3alUCh
«IIPOBOAUTCS» B 0a3y. MiHaue KapTa OTKJIadbIBaeTCs,
U TIPOBOISITCS TOMOJHUTEIbHbIE MEPOIPUSITUS T10
BepydrKaUUM NaHHbIX. BusyaibHas BepuduKaLus
3aKJII0YACTCS B paclieyaThbIBAHNM BHECEHHOI B 0a3y
WH(OpMaLMK U CBepKOit ee ¢ opurnHaibHbIMU MPK.
Taxkoil cmoco6 IMpuUMeHseTCs IPU BBOAE HAHHBIX
C UCITOJIb30BaHMEM CKaHepa [3].

Heob6xonumo mpoBOAUTh KPUTHMYECCKMIT aHa-
mm3 kaxnoit MPK, 4TtoObl coOpaHHBIe TaHHbIE
ObUIM HAIEXXHBIMU U HEMPOTUBOPEUYMBBIMU (€CIU
y TMalueHTa 3aperucTpupoBaH MOOOYHBIN APdeKT oT
JIeYeHYsI, TO HEOOXONMMO yKa3aTh ATy MOSIBIEHUS
CHMIITOMOB U J1aTy UX McuYe3HOBeHus). Ha ararre
IUIAaHUPOBAHUS TIPOU3BOAUTCS OIMCAHUE METO-
MUK U oImpedeseHUue pa3MEepHOCTHU IOKas3aTesei.
Bo BpeMsi MHAMBHAYaJIbHOINO MPOCMOTpPA, a JIydlle
elle paHbllle, Ha 3Talle BHECCHUSI JaHHBIX, IIPOBO-
JIUATCS TIOMCK ¥ YTOUHEHME BHICKAKMBAIOIIMX 3HA-
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YeHMI, KOTOPbIe MOIYT OBITh CIEACTBUEM OIEYATOK
(YpoBeHb IJTIOKO3bI BMECTO 5,1 MMOJIb/J1 BHECEH KakK
501 MMoJb/1— omeyaTka o4yeBUIHA, TaK KaK 3TOT
YPOBEeHb (PU3MOJIOTMYECKM HEBO3MOXEH; WM Liudpa
51 MMOJIb/JI, UYTO SIBJISI€TCS MOTEHLIMAIBHO BO3MOX-
HbIM, €C/IM y MalMeHTa MMEeT CaxapHbli ITHUabeT).
B o6oux cirydasix mpOM3BOIUTCS 3aIIPOC MCXOTHBIX
JAHHBIX 1T YTOUHEeHUS 1Tdp.

IIpo6aemsr. Ha maHHOM 3Tame TakKe BO3HU-
KaloT pa3jnyHbie NpobjeMbl, KOTOPble MOI'YT 3Ha-
YUTEJbHO YCIOXHUTh XU3Hb UCCIAEI0BATESIM,
OT HeNpaBWJIbHOW peanu3alyu 0a3bl JaHHBIX 110
TPYAHOCTel ¢ oObeAMHEHUEM (aiijloB U3 pa3iny-
HBIX IICHTPOB U IIEpEHOCOM MH(OpMAIUM B CTa-
TUCTUYECKYIO TIporpammy [4]. Hemo3BosuTeabHOI
POCKOIIIbIO SIBISIETCS CO3MaHUEe «OAHOPA30BbIX»
0a3 JaHHBIX, KOIJa pa3iMyHble OTACICHUS U AaXe
COTPYAHMKU BHYTPU OJHOTO OTHEJCHMSI CO3IaI0T
COOCTBEHHbIE 0a3bl JAaHHBIX COMHUTEIBLHOTO Kaye-
CTBa, a coOpaHHass MH(GOPMAIIXS IIPOCTO TePSICTCS
MocJie 3aBepllieHUsT UX IMPOeKTa, TakxKe HeoIlpaB-
JaHHOE TyOJMpoBaHMe pa3pabOTOK BeAeT K JIOIOJ-
HUTEJIbHBIM pacxXxoiaM, 3aTPYAHSIET WHTEIPalLiio
U JajbHellllee MCI0Ab30BaHUE JaHHBIX.

Pewmenue. B pamxkax cozganHoro Hamu Ilop-
Ttana «Jerckasg kapauoyoruss Cubupu» ¢GyHK-
LIMOHUPYET PeNISIMOHHAs 0a3a maHHBIX «Peructp
CEPIAEYHO-COCYIUCTHIX 3a00JIeBaHUI Yy IeTeil», KOTO-
pasi TTO3BOJISIET OCYILECTBIISITh MOAAEPKKY MCCIIEIO0-
BaHMIA pa3jIMyHOro maciutaba. Dra cucrteMa pea-
JIM30BaHa C MCIOJb30BaHMEM TexXHOJoruii Intranet,
U BHECEHME JAHHBIX BO3MOXKHO C JIIOOOTO KOMITbIO-
Tepa, MOAKIIIOUYEHHOTO K BCEMUpPHOI maytuHe [7, §].
Pervictp akTMBHO HCMOJB3yeTCsl A1 0OecTeueHUsT
JleueOHOI M HAayYHOMN NesATebHOCTU OTACICHUS
netckoit kapauonoruu THIL CO PAMH, a takxke
B MEXPETrMOHAIbHbBIX UCCIEI0BATEILCKUX MPOEKTaX.
IIpu M3yyeHUM peaKUX BUAOB MATOJOTUM HU3Kas
4acToTa UX BCTPEYaeMOCTU MOXKET PaCTSHYTb UCClie-
JOBaHUE Ha JTUTEJIbHBIN CPOK, a B UTOTe HEOOXOAU-
MbIii 00beM BBIOOPKHU M, CJIEAOBATEIbHO, TOCTOBEP-
HbIE pe3YJIbTaThl TaK M He OyayT nonydyeHbl. OauH U3
BBIXOJ0OB— OOBbEAMHEHNE YCWIMIA UCCIeA0BATEIbCKUX
OpraHu3aluii HeCKOJIbKHUX PETMOHOB M YBEJIUYECHUE
MOIIIHOCTU MCCJIEAOBAaHUS U HANEXKHOCTU PE3YJib-
TaTOB 3a CYET OOJIbLIEro KOJIMYECTBA MallieHTOB.

HecoMHeHHO, 4TO HE3aBUCUMO OT IPUMEHSIEMBIX
B HaCTOsIIIee BpeMsl ITOIXOIOB HEOOXOAMMO O0yde-
HUE MEAULIMHCKUX CIIEeLIMAJINCTOB OCHOBHBIM MPUH-
LIMIIaM OpraHW3aluK 0a3 JaHHBIX IS IOBBIIICHUS
UX Mpo(heCCHOHATLHOIO YPOBHS U BO3MOXHOCTHU
HCIIOJIb30BaHUS B AaibHeieil padbore. Ha Ilop-
Tajie TIpeCTaBIeHbl PEKOMEHIALUU U DJIEKTPOHHbIE
oOyJarolIe Pecypchl 10 CO3IAHUIO 6a3 TaHHBIX IS
MEIULMHCKUX UCCIEeTOBAaHUIA.
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Obpabomka u anaauz dannvix. OOLIETTPU3HAH-
HOU SIBJISICTCS IIpaKTUKa, KOrJa Hapsioy co cOOpoM
“HdOpMaLIMM HPOBOAUTCS MOATOTOBKA MPOrpaMMBbl
JIISI CTATUCTUYECKOM 00paboTKM JaHHbIX. 151 aTOM
LIeJIM UCITONB3YIOTCSl JaHHbIe, KOTOpbIE YXe BHe-
CCHBI B CHCTEMY, a TaKKe CIIydaiiHble HAOOpHI 1D,
KOTOpbIe TEHEPHUPYIOTCSI MOAOOHO peaJbHBIM IOKa-
zareasiM [3]. CraTUCTMUYeCKre MPOrpaMMbl ¢ «KHO-
nouyHbIM» MHTepdeiicom (Statistica, SPSS) obna-
JAIOT BHYTPEHUM SI3BIKOM MaKpPOKOMAaHII, KOTOPHIii
MO3BOJISIET TPOBOAUTL MAHMMIYISIUUM C JAHHBIMM,
BBITMOJIHSATL aHaIU3, (OpMATUPOBATh PE3YJbTATHhI.
IIpodeccroHanbHbIe CTaTUCTAYECKME MakeThl (SAS,
R/SPlus) umeroT odyeHb OrpaHUUYEHHBIN «HAOOP
KHOIIOK», ¥ B3aMMOJICHCTBUE C IIPOrpaMMOil OCY-
LLIECTBIISIETCSl TOJIBKO Yepe3 Makposa3blK. Hammca-
HMe IIPOrpaMM CTAaTUCTUYECKOII 00pabOTKU ITO3BO-
JISIeT PelIUTh HECKOJbKO Mpo0JeM — BO-TIEPBbLIX,
SKOHOMMUTCSI Macca BpeMEHU: K MOMEHTY OKOH-
yaHusg Habopa OAaHHBIX BCE MAaKpOCHI BBIBEPECHBI,
U JUIS TIONTydeHUsT (PMHAIBLHOIO OTYeTa HEOOXOIUMO
MMHHUMYM YCWJIMIA; BO-BTOPBIX, B Mpoliecce co3ma-
HMSI 1 OTpabOTKKM MaKpPOKOMAHII BBISBIISTIOTCSI TIPO-
OsieMbl ¢ JTaHHBIMU — AyOJMPOBAaHUE WIM OTCYTCTBUE
3ammceii, SIBHO BHICKAKMBAIOIIME 3HAYCHUS U TIp.,
YTO Cpa3y MOXKHO YTOUHUTh y UccaeaoBarteneil [4].

IIpobaempr. OueHb YacToO UcCcCleaoBaTe/IM CHa-
yaja HaOMpaloT JaHHBIE, a TIOTOM HOYT C AUCKE-
TO# MO «MaTeMaTUKaM», C TPYJAOM IIpeACTaBIIssd,
4yTO Oenath ¢ Huppamu. Jaxke eciau ecTb 4YeTKoe
MpeacTaBleHue O METOJAaX, COCTAaBJIECHbI MaKeThl
TabMII ¥ TpapuKOB, JaHHBIC IIPOBEPEHBI, UX 00pa-
00TKa C HyJIs 3aHMMaeT MHOTO BPEMEHU — CTaTH-
CTHKY HEOOXOIMMO BHUKHYTb B CTPYKTYPY JaHHBIX,
MOHSThL HccnenoBaHue. Ecau ke 00paboTKy M aHaIu3
MPOBOAMT CaM MEIWIVHCKUII PabOTHHK, TO OYEHb
BEJIMKA BEPOSTHOCTb, YTO OH HEBEPHO BBIIOJHUT
MAaHUITYJISILIUY ¢ JAHHBIMU, HEMPABWIbHO peanu3yeT
CTaTUCTUYECKME METOAbl M MHTEePIPETUPYET pe3yiib-
TaThl |5, 6]. bomnee Toro, cnenyamM3npoBaHHEIE CTa-
TUCTUYECKNE TAKeThl JOPOIO CTOAT, PYCU(DHMKALIMS
1X mHTepdeiica HeMOCTaTOYHAs, OTCYTCTBYET PYCH-
¢ukanus pesyabraToB. [IpodeccroHaabHble TaKeThl
B JIe4eOHO-TPODUIAKTUYECKUX YUPEKICHUSIX TIpaK-
THUYECKU HE BCTPEYalOTCs, M €CJIM UCCliea0oBaTellb
3aKa3bIBacT 00PabOTKY «MaTeMAaTHKY», TO BO3HUKAIOT
cenytolye TPYIHOCTU: KBaIU(MULIUPOBAHHBIX CIe-
LIMATKCTOB B 00JIaCTU CTaTMCTUMKM Majio U UX paborta
CTOUT JOPOr0, OHM MMEIOT YMCTO MAaTeMaTHYECKYIO
MOJITOTOBKY M, HEIOCTATOYHO MOHMMAsi CMBICT KJIU-
HMYCCKMX JAHHBIX, HE MOTYT JOCTYIIHO WMHTEPIIPE-
TUPOBaTh Pe3yJbTaThl. Bpaun ke, B CBOIO ouepenb,
HUCHBITBIBAIOT TPYAHOCTU B TPENCTaBICHUU PE3Yiib-
TaTOB, OCOOCHHO MHOTOMEPHOIO MAaTeMaTHYECKOIO
MonenpoBaHus [6]. B mormoiHeHye KO BceMy, eCld
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HCCIIeoBaTelb MPUOETHY K yCayraM CIelyaancTa
C HU3KKMM YPOBHEM 3HAHMI1 U OITBITA, TO IO COMHE-
HU€ CTaBSITCS BCE MOJIyUeHHbIE pe3yJIbTaThl

Pewmenue. HecoMHeHHBIM sIBJISIETCSI HEOOXO-
JUMOCTb OOYYEHMSI MEIMLMHCKUX CIELMATUCTOB
OCHOBaM O0OpabOTKM U aHaJIM3a AAHHBIX, OCOOEH-
HOCTSIM M crnelu@uKe peaar3aluyd 4acTo MpUMe-
HSIEMBIX CTaTHCTUYECKMX METOIOB B CTaTUCTUYC-
CKUX ITaKeTax.

Kpome 3TOro, opurdHajibHbBIM BUAUTCS Clie-
Iylollee pelleHue —Ype3BblYailHO aKTyaJlbHBIM
NpeacTaBisieTcsl CO3JaHUEe MHCTPyMEHTa JJs
MEIUMIMHCKOTO M YIIpaBJsIOLIero IepcoHana,
KOTOpPBIA Obl CBEI K MUHUMYMY WU, YTO OIITH-
MaJIbHO, CKPBLI TeXHUYECKHUE OeTald U TO3BOJIMI
Obl CKOHLIEHTPUPOBATbCS HAa CMBICJIOBON 4YacTu
aHanuza. llenb— peanu3oBarb MOAXOMAbI, MO3BO-
JISTIOIMEe HAyYHBIM COTPYOHMKAM M pabOTHUKaM
JIedeOHO-NPpOPUTAKTUUECKUX YUPEXKIACHUMN, HE
00JIafalolIM CIlelaIbHBIMU 3HAHUSMU B 00J1a-
CTU UH(OPMATUKU M CTATUCTUKU, 0OpabaThIBAThH
W aHAJIM3UPOBATh KJIMHMUYECKUE JAaHHBIE M Tpeid-
CTaBJISITh PE3YJIbTaThl B BUIIE TOTOBBIX JOKYMEHTOB
(Tabnuubl U rpaduKu).

Takasg cuctema Obljla HaMM peajiM3oBaHa
C HCHOJIb30BAHMEM CBOOOIHO-PACIPOCTPAHSIEMOIO
cratuctuyeckoro mnaketa R (http://www.r-project.org).
Bce TexHuyeckue metaad MaKCMMalbHO CKPBITHI,
pe3yJbTaThl BBIAAIOTCS IMOJIb30BATEII0 B BUIE JOKY-
MmeHTOB (popMmata *.html, *.doc, *.pdf u cogepxkar
CBepCTaHHbIe TaOJUILIBI pe3yabTaTOB, rpaduku
U guarpamMmel. I'paduyeckue o0beKTbl MOTYT OBITh
COXpaHEeHbl OTHAEIbHO B BUAE I'paduyeckux arii-
JIOB BBICOKOT'O KauyecTBa.

IIporpamma MoxeT (PYHKLIMOHUPOBATH B IBYX
BapMaHTax: KaK Ha JIOKAJIbHOM KOMIIbIOTEPE, TaK
u depe3 Internet (apxMTeKTypa «KJIMEHT-CEPBEDP»).
IIpu paboTe Ha JOKaJbHOM KOMIIbIOTEpPE HEOO0-
XOIMMa YCTaHOBKA CTAaTUCTUYECKOTO IakeTa R,
CHCTeMa 3aIyCcKaeTcsl BhIIOJIHEHEM Habopa MakKpo-
KOMaH/, MOJI00HO TOMY, KaK paboTaeT HacTOJIbHas
cucTeMa yIpaBlieHUs 6azaMu daHHbBIX MS Access.
Hna paboTel yepe3 Internet Ha ymgaJeHHOM KOM-

MbloTepe ycTaHaBauBalTCcsl Web-cepBep, cuctema
yhpaBiieHus1 6a3aMM JaHHBIX U R. B kayecTtBe Kiu-
€HTCKOI YaCTHU MCHOJIb3YyeTCsI MHTEPHET-0pay3ep
(Firefox, Opera, Explorer), 1 nmoib3oBaTe/ib B3au-
MOIEHCTBYET CO CTaTUCTUYECKOM MpOorpaMMoOM
yepe3d Web-unrepdeiic. I[IpunoxeHue peanunso-
BAaHO B BUJIE TEXHOJIOTUU «KJIMEHT-CEPBEP» B paM-
Kax mpoekra «Jlerckas kapauonorust Cubupms.

OcHOBOI 111 pabOTHI 3TOM MPOrpaMMBbl SIBJISI-
eTcd cIipaBoyHas Tabaulia, KOTopass COAECPKUT
MeTalaHHble 000 BceX TaOJMLAX U IepeMEHHBIX
0a3bl JaHHBIX — BHYTPEHHEE UM, TEKCTOBYIO
METKY, TMIT JaHHbIX, pa3MEepPHOCTb (KOJUYECTBEH-
HbI€) WM CChUIKY Ha ¢opmarhl rpamauuii dak-
TOPOB B CIIPABOYHBIX TaOJMIIAX HMXXHErOo YPOBHS
(kauecTBEeHHBIE TIEpEMEHHBIE).

B xoxe paboThl Mmojib3oBareb MO 3Taram Ipo-
XOIUT mpoliecc GopMUPOBaHUS BHIOOPKU, OIIpe-
JIeJeHUs MepeMEHHBIX, BUIa aHaiu3a U (OpMbI
MpeacTaBIeHUST PE3YIbTaTOB.

I sman— onpenenenue TabavI U Mojei, ydya-
CTBYIOLIMX B aHanuie. McxomHo oTobOpaxkaercs
CIIMCOK BCeX TabJIMI[, KOTOPble AOCTYITHBI IJIs
aHaju3a. YpoBeHb NOCTyNa K JaHHBIM OMpeae-
JIsIeTCsl mpaBaMu ToJjib3oBaTtens. Kaxnas mepe-
MeHHas cHabxeHa MHGpopMauueil o ee MOJTHOM
Ha3BaHUM (MeTKa), TUMEe AaHHBIX, Pa3MEPHOCTHU
WK ypoBHU (dakTopoB (dhopmaT). MHOroMepHbIe
TabaMLBbl (AUArHO3bI, MEePEeHECEHHbIE 3a00JIeBaHMS
U oIepalliu U Jp.) Npeodpa3yioTcs B ABYMEPHbIE
(mnarno3_1, nuarHo3_2 u mp.). (puc. 1)

II 3man— popMupoBaHue BbIOOPKHU, OIpeaesie-
HUE Au3aifHa MCCliefoBaHusI, (pUIbTpaLus JaHHBIX.
ITo ymomuanuto pabota BefeTcs CO BCei MOMmyJIsiuyeit
peructpa. [Lis BbiOOpa HYXKHBIX 3amyvceli Mojib30Ba-
TeJI0 MPEeaOoCTaBISIeTCsl CIIUCOK Tabjull, U3 KOTO-
pbIX OH BbIOMpaeT Mmojs (aHajoruyHo I atamy) u,
Ha OCHOBE MHG(pOPMAIIMM O MTePEeMEHHBIX, OMpeae-
JISIeT YCJIOBUS [UISI OTOOpa 3aruceii.

IIpu pabote Ha 3TOM 3Tale I0Jb30BaTe/b
olnpeneasieT BUA AW3aiiHa UCCIEeTOBaHUSI — OQHO-
MOMEHTHBIN (0JHAa TOYKa MCCJAEAOBaHUS) WU
MPOCIEKTUBHBIN (2 U 0ojiee KOHTPOJbHBIX TOYEK).

MacnonT BU3HTEI NarHos ORALEKTHEHBIA [BEHOXMMMA
a CTATYE M MOAMOHEI
Hata poxgedHwa = | daTta nocTynneHuA - GoneeaHWe ACT
BospacT NnpM NOCTYANEHWK Con. zafioneeaHue ANT

HaUWOHANEHOCTE

JaTa NocTynneHKHA
nry
Nevawmi epad

[~ =

HOnecTepuH
ToMmuLepuasl
KopTtKzon

Dankewe |

Puc. 1. Oman 1. Boibop nepemenHbix
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Eciu y manumeHTOB eCTh HECKOJBKO 3aIluceil
(HampuMep, MpoBeaeHa cepusl OOIIMX aHaIU-
30B KPOBU WU yJIbTPa3BYKOBBIX MCCeI0BaHUN
cepaua), a AM3aiiH HUCCIeIOBaHUS — OMHOMOMEHT-
HBIN (4TO ITOApa3yMeBaeT HaJIM4ue ONHON 3aIucH
Yy OHOro o0beKkTa HabI0IeHUS), TO TTOJIb30BaTEIO
MPEIOCTABIISICTCSI BO3MOXHOCTh BBIOpPaTh HEOOXO-
JUMOE UccliefoBaHue (MepBoe, MocaeaHee UIn 0
ero HoMmepy). TOT Xe IToAXod IPHMEHSIETCSI IIpU
MPOCIIEKTUBHOM HCCJIEIOBaHMM, KOIJa Yy MalyeHTa
KOJIMYECTBO M3MEPEHUI OOJIblle, YyeM 3arjlaHUupO-
BaHO. B mpocreiilieM ciydae 1Mo yMOJIYaHMIO MpU
OIHOMOMEHTHOM WCCIICIOBAHUM BEIOMpAETCS IIep-
BO€ 3Hau€HHUE, a IpU HCCIEIOBAaHUU «J10/TOCIe»
BBIOMpAIOTCS TIepBOe U MOCjeaHee HaOIoAeHHE.
DopMHUPOBaHKUE YCIIOBHIA OCYIIECTRISIETCS C TIOMO-
11IbI0 MHTEPAKTUBHOIO pellaKTopa, pacIoJoKeHHOIo
Ha ¢opme. Heobxonumele rpagalinim KauyeCTBEHHBIX
MepeMEHHBIX BbIOMPAIOTCS U3 CIIMCKOB, YCJIOBUS IS
KOJIMYECTBEHHBIX MapaMeTPOB BHOCSTCS BPYUYHYIO.
Hna obbeaAuHEeHUsT YCIOBUM UCIOJB3YIOTCS JIOTU-
yecKue oneparopsl «=», «<,>», «JIMAITA30H»,
«W», «UJIN», «<HET» u ckobku. s HarassaHOCTU
TEKCT YCJIOBUIL O0TOOpa OTpaxaeTcs Ha PYyCCKOM
SI3bIKE B TEKCTOBOM I10JI€, HEIOCTYITHOM ISl TIpsIi-
MOTO penakTupoBaHus (puc. 2). Jloruka 3anpocoB
MaKCUMaJIbHO YIIpOlleHa U MPUOIKeHa K OBbITOBOIA.

OngHOBpeMEHHO C 3TUM B Oy(depHOoil mepeMeH-
HOM BHYTPU IIpOoTpaMMbl (POpMHPYETCSI CTPOKaA
3anpoca B popmate SQL. B cucreMe 3T0i1 cTpoke
cooTBeTcTBYeT SQL-3ampoc, rae BMeCTO MOJIHBIX
Ha3BaHUIii («METOK») ITOJIeil MCIIOIb3YIOTCSI pealb-
Hble MM¢Ha B 0a3e IDaHHBIX, BMECTO Ipajallnii
(aKTOpOB— BHYTPEHHUE KOMbI, a JOIMYECKHe Ore-
paTopbl Ha PYCCKOM $SI3bIKE€ 3aME€HEHbI aHaJIOTMY-
HeiMu onepatopaMu SQL. IMo cioxHocTH 3ampoc
He MMeeT UCKYCCTBEHHBIX OIpaHUICHMIA.

IIpouecc dopmupoBaHUS BHIOOPKU — MHTE-
paktuBHBIA. [lociie BbIOOpa M IMIPUMEHEHUST YCIIO-
BUIi OoTOOpa ISl ONEepaTMBHON OLIEHKM ITOJy4YeH-
HOI BBIOOPKM IJII BCEX MEPEMEHHBIX BHIBOIUTCS
omnucartelibHas CTaTUCTUKA — CpeAHHE, MEIM-
aHbl, KBapTWIM M pa3Max s KOJUYECTBEH-
HBbIX, YACTOThI Y MPOLIEHTHl — JJIsI Ka4eCTBEHHBIX
IIEPEeMEHHBIX WM THUCTOTpaMMBbI pacIIpeie/IeHUsI.
Ecau monb3oBaTesisi He yCTpauBalOT Pe3yib-
TaThl GUABTPAllMKA JAHHBIX, TO BO3MOXHO BO3-
OOHOBJICHME 3Tala CeJeKIUU BHIOOPKHU, MyTeM
KaK M3MEHEHUs CYILIECTBYIOLIMX 3aIllpOCOB, TaK
1 co3gaHus HOBEIX. OTOenbHBIE 3aIIPOCHI MOTYT
KOMOMHUPOBATbCS MexXay coboit. Kpome Toro,
MpeaycMOTpeHa BO3MOXKHOCTb YIAJeHUST «BbICKa-
KMBaOIINX» 3HAYCHUM Y BOCCTAHOBJICHUE IIPO-
MYILIEHHBIX 3HAYCHMIA.

|I‘Ia|:n|:|pT |E|H3HTbI |,D,uarH|:|3b|

|OﬁbEHTuBHblﬁ CTATYE |EHD}{HMHH W TORMOHE

T [mex Znen | I_EEIDapaI:T ¥ [Bcano =] ocwDs | |_EF.D,:T

I I_E}{DJ'IEETEFIHH
r I_ETpurnuu,epu,ubl
I I_El{nmmnn

r I—El'nmma

r I_EEIEC
ull =

OIMAMHOZ guanozod (BCO No rinepToHMUYeckomy THMY, "BCO o rMA0TOHMYeCKOMY THMY,
"BCO N0 cMEeWaHHOMY THMY', "TTABMNEHAA apTepHaneHaA TMNERTOHKA") M HET
(AMAMHO3=CUMATOMATHYECKSA ApTEPHANEHAA TMNepTOHKA) M BOZPACT=5

I I I

w | wm | et |

_(ILI Ouan. |

| COXpEHHTE | DYMCTHTE |

|CD}{paHEHHbIE YENOEWA

SYCNOEWAM 0TEORE COOTEETCTEYIT 160 Zanvcel

¥ non="mnoe

1 O C HET

¥ non="sen

Cu O C HET
™ AMATHOZ="Ommpenue"

BOzpacT- 7,302,491 [2,5-10.2]
pocT- 7 32,57 [2,5-10,2]
Bec- 7,328 [25-102]
CAO-1273(29) [25-10.2]

KnnTuann- 7 3rr a1l a- 10271

non - My - 92 (57 5%, #eH - BB(42 5% -

HWonecTepld - 4,301 7 [3,5-10,2]
TRUmALepuae - 1,302 [0,89- 2,2

KonWYecTeD TOYEK
HaBnwoeHda I 1 'I

I_ BococTaTaHENMEATE
nponylWeHHEle 2HAYEHHWA

LI BEICKESKHEADWME ZHAYEHAA

MPHMEHHTE | Hange === |

Puc. 2. Oman 1. Qopmuposarnue vlb0pKU
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IIT 3man— BrraucieHuve repeMeHHbIx. Ha ocHo-
BaHMU C(HOPMHUPOBAHHOTO ABYMEPHOTO Habopa
JAHHBIX IIPOU3BOIAUTCSI:

— mnpeoOpa3zoBaHUe MoKa3aTejaeil — aorapud-
MUpPOBaHHKeE, IpeoOpa30BaHue SAMHMI U3MEPEHUS
(MMOJIB/TT — MT/mN);

— BBIYMCJICHUEC HHTETPaAIbHBIX WHICKCOB,
TaKMX Kak oOlinee Iepudepuieckoe COCYIUCTOe
COIPOTUBJIEHUE, PACCUMTHIBAEMOE C MCIIOJb30Ba-
HUEM pPe3yJIbTaTOB YJIbTPA3BYKOBOI'O HCCAETOBAHMS
cepaua U U3MEPEeHUsT apTepUabHOIO JaBJIECHUS;

— arperaumsi IepeMeHHbIX — JUXOTOMU3ALIUS
npu3Haka (MHOEKC MAacChl Tejla — CTaauM OXM-
peHUs — HaJIWdue OXHMpPeHMs), pa3OdueHue Ha
KJIaCChl — MOBBILIEHHBI, HOPMaJIbHbIN, TTOHU-
KEHHBIIA YPOBEHb J1a0OpPaTOPHOIO IoKa3aTess,
CO3IAaHME CJIOKHBIX «JIOTUMYSCKUX» ITePEMEHHBIX —
MOBBILIEHHOE COAepXKaHWE TOILIAKOBOM TJTIOKO3bI
U IIOBBIIICHHOE COAepXaHHE TOIIAKOBOIO MHCY-
JIMHA — HaJIM4due auabeTa, MHade HeT.

[TpuHIUIT PabOTHI OCTACTCSA TOT K€ — IOJIb30-
BaTe/Ib B3aMOJIEMCTBYET C CUCTEMOI yepe3 MHTe-
PaKTUBHBIN pegakTOp, KaueCTBEeHHEIE IIPU3HAKU
NpeacTaBieHbl B BUAE CIOMCKOB, U3 KOTOPBIX
BBIOMpAIOTCSI HY>XKHBIE rpajaluu (pakTopoB. 3Ha-
YEeHUSI KOJUYECTBEHHBIX MEPEMEHHBIX BHOCSTCS
BPYYHYIO. YPOBEHb CJIOXKHOCTU IpU (HopMUpOBa-
HUM «JIOTMYECKUX» ITOKa3aTelieil He OTpaHUYCH.
IIpu dopmupoBaHNU TEpEeMEHHBIX MOJIb30BaTE/Ib
yKa3blBaeT UX €AUHULIbI U3MepeHUs (KoJuye-

CTBEHHbIE) WM Tpagauuu (akTopoB (KaueCTBEH-
HbIE), UTO MCIMOJIb3YeTCs B JajibHelIeM pu (op-
MaTHPOBAHUM PE3YJIBTATOB.

HaubGonee yacto BcTpeyaeMble MHTErpajib-
HbIe XapaKTepPUCTUKHU reMOIMHAMUKHU, J1abopa-
TOPHBIX ITOKa3aTejield M Ipoyee IpeayCcTaHOB-
JICHHBI B CHCTEME W MpPU HEOOXOIUMOCTU MOLYT
OBITh paclIMpeHbl. B mporpaMmy 3al0XeHBI
WHCTPYKIMU IO pacyeTy HauboJiee MmonyJssip-
HBIX UHIEKCOB.

HMHudopmaius o BEIOpaHHBIX IS aHaIM3a Mapa-
MEeTpax, yCJIOBUs OTOOpa 3amuceid M MpaBujia co3-
JAaHUS HOBBEIX IIEpEMEHHBIX XpaHSITCA B CHCTEMe,
1 MOTYT OBITh MCIOJIb30BaHBI ITOBTOPHO. JloITycKa-
eTCsl CYIIECTBOBAaHME HEOTPaHMUYEHHOIO KOJHMYe-
CTBEHHOI'0 HabOOpOB TakMX ycaoBuil (puc. 3).

1V s3man— BbIOOp mepeMEeHHbIX M BMAA aHa-
Ju3a. YToObl MakKCUMAaJIbHO OTIEIUTh MOJb30Ba-
TeJd OT MaTeMaTUYeCKUX U TeXHUUYECKUX JeTajeit
U JaTh €My BO3MOXHOCTh CKOHIIEHTPHUPOBATHCS
Ha cojepxXaTeJbHOW 4YacTU aHajiu3a, TaHHBIA
aTan peaii30BaH B BMIe HAOOpPOB TaK Ha3bIBae-
MBIX «MacTepoB oTdeToB». CHayaja omnpeness-
ercs Bua oTyeTa (puc. 4) 1, TeM caMbIM, BUOa
aHamm3a. M3 ciycka BEIOMPAIOTCST HY:KHbBIC IIepe-
MEHHbIE U OIpelessieTcss UX IoclieqoBaTe/lb-
HOCTb B TabJMLIE.

Ha ykazaHHOM mpuMepe IPOBOIUTCS CpaBHE-
HUE KOJIMYECTBEHHBIX Y KaUeCTBEHHOIO MoKasare-
JIeli B TpYyIIIax IMallMeHTOB ¢ AuabeToM M 6e3 Hero

|I'Iacnin |E|Ir13l-1TbI |,D,uaanab| |OﬁbEKTHBHbIF1 CTATYE |EHD}{HMHHHFDDMDHI:I |HHTerpaanble
r Imﬂﬁﬂ N I_EEIUapaCT T Im ocHDE [T I_EPDCT r I_E}{DJ'IECTEFJHH - I_EXHMT
[ I_EEIEC I I_ET[JHFJ'IHLLEF]H,D,I:»I
- |_Ec;m r |_E|{upmaun
r I_El'nmasa
MeTKanepeMBHHoﬁl}qﬂHaﬁeT DOpMaT ;I;I;l_l_(l_)l
ECIA Mniokoza =7 TO =1 MHAYE =0 iI VM | HET | fwan, |
Ecnu | To | Ha4e |
t|2]al4ls|olrfafajol
Log | KopeHe | g |
| COXPaHUTE CYHUCTHTE

|rDTDBbIE |CDaa,ﬂ,HHb|e

I nnT
¥ AT
™ cpan
I onceo
™ quicki

r KOkHpeHwe =- ECNI xAMT=30 TO =1 MHAYE =0

MNRIMMEHHTE | Haneg ===

Puc. 3. Oman II1. Coz0anue unmezpanbHvix nepemeHHbix
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BrIfigpuTe MACTER OTHETA MMM AWarpam bkl

CRABHEHWE KOMMYECTERHHEN NOKAZSTENEA B rRyINax
CRABHEHWE KaYECTEEHHLX NOKAZATENEMA B rpYNNGX
CRABHEHWE KOMWYECTERHHED NOKAZSTENEA B0 BREMEHM
CRABHEHWE KAYECTEEHHLX NOKAZATENEA BO BREMEHM
B2AMMOCEASE MEHY KAHECTEEHHEIMM NOKSZATENAMM

BaaMmOoCcEAZE MEXOY KONMYECTEEHHEIMK NOKAZaTENAMHM

OO0 non0n

BaaumoceAzE MEXOY KONMYECTEEHHE MK

H KaYeCTEEHHEIMK NOKSZaTenAMKA

Daneg === |

1

AHANKWS BEEKHBIEMOCTH

Puc. 4. Dman 1V. Bvibop memooa obpabomku

(puc. 5). AHanu3 BBINOJHSIETCS MO BCEl BhIOOPKE,
a 3aTeM B NOArpynmnax MajJb4YMKOB U JI€BOYEK.
KonnuecTBeHHbIE JaHHbIE TPEACTaBICHbI B BUAC
KOJIMYeCTBa 3HAYEHUI, CPEeAHEro U CTaHIapTHOIO
OTKJIOHEHUsI, MeIrMaHbl U pa3dMaxa. KauecTBeH-
Hble — B YacTOTax W IpolieHTax. byner nmpoBeaeHoO
CpaBHeHHUEe Trpynn ¢ auaberoM M 0e3: I Kaude-
CTBEHHBIX JAHHBIX — KPUTEPUI x> UM TOUHBIN
kputepuii @uirepa (B 3aBUCUMOCTH OT 00beMa
BBIOOPKHU), I KOJIUYECTBEHHBIX — t-KpUTEePUL
CrplojieHTa UAM KpuTepuid MaHHa — YUTHU
(B 3aBUCUMOCTU OT (hOPMBI pacHpeacacHusI).

C moMoupl0 IMOTOOHBIX «MacCTepPOB OTYE-
TOB» peaqn30BaHbl HauboJiee YacTO MCIIOJb3ye-
Mble METOIbl — IpUMeHeHue Kputepus CTblo-
JEeHTa A He3aBUCHUMbBIX M TapHBIX CJIydaeB
M UX HelapaMeTpMYeCKHWX aHaJloroB — KpUTe-
pueB MaHHa— YutHu u BuiakokcoHa, omHOMep-
HBIA JUCIEPCUOHHBIM aHanu3 U Kputepuit Kpa-
ckana— YoJjnauca, TUCIIEPCUOHHBIA aHalIu3 s
MOBTOPHBIX HAOMIOACHUIA U MPUMEHEHUE KpUTe-
pust OpuaMaHa ¢ BBYMCICHHEM MEXTPYIIIOBBIX
W TIONapHbIX CPaBHEHUH, MpUMeHEeHHEe KO3(hdULIM-
eHTOB Koppessuuu ITupcoHa u CnimpmeHa, Kpu-
Tepus x> M TOYHOro Kputepus Duinepa, MeTOLbI
TeHepaJIM30BaHHbBIX JUHEHHBIX MoJeeil — KoBa-

Maon ‘I AHanuz g nogrpynnax | == ||Mon
Bospact Monpaeka Ha | == ||Bozpact
cal p | R T
HOMHIEHWE IEynnepyowan
wlAMT nepemMeHHas o
Kllualar et F |Becera
HONecTepuH
Tpvmuueprasl OuafbeT (0]
KopTuzon 33BMCHMEIE
= NEREMEHHEE
==

CAL -~

wAMT

HOnecTEpMH M

TEMMMLE PHaE! S0

Koptizon Melmin-mazx]

HAAMT

Puc. 5. Dman V. Qopmuposanue maxema madauypl

PUALIMOHHBIN aHAIN3 W JIOTUCTUYECKAsT Perpeccusl,
aHaJIu3 BbIXKMBaeMocCTU. 11 aHanm3a U mIpen-
CTaBJICHUS pe3yJIbTaTOB aHa/lIM3a MCIIOIb3YIOTCS
MpOLIeAYPHI PacueTOB, pa3pabOTaHHBIC U allpOOM-
pPOBaHHBIC B KPYITHBIX MEINKO-0MOIOTUYECKUX
1 KIMHUYECKNX MCCICI0BAHMSIX.

Takum obOpazom, mpoiiaa uyepe3 Bce 4 3Tamna,
II0JIb30BaTeb (DOPMUPYET MHCTPYKIIUHU IO CO3-
JaHWIO BHIOOPKM, pacyeTy MHICKCOB WM WMHTE-
IPaJbHBIX IICPEMCHHBIX, OIpeAeIIIeT TUIl aHaIM3a
1 popMy IpeAcTaBiIeHUs pe3yabraTroB. [anee 3Ta
vHopMalMs MepeaaeTcsl B KayeCTBe MapaMeTpoB
Web-cepBepy, a TOT IIPOU3BOIUT B3aUMOICICTBUC
¢ makeToM R, KOTOpEI OCYIIECTBIISIET BBI30B HYXK-
HOTO 11abJI0Ha MIPOrpaMMbl 00PaOOTKU, AOMOJHSIET
ero uHgopMalKeil OT IT0Ib30BaTe/IsI, IIPOU3BOIUT
B3aMMOJCICTBHE C CUCTeMaMU YIpaBIeHUS 0azaMu
IAaHHBIX, ()OpMATUPOBaHUE NAHHBIX (IIPUMEHEHUE
METOK U (opMaToB), Mpeodpa3oBaHME U BBIUMC-
JICHHE WHTerpajbHBIX XapaKTepHCTUK, aHaJN3,
dopmaTupoBaHMEe U IIpPeACTaBICHUE MTAaHHBIX
B BuAe TabIul U TpauyecKuXx OOBEKTOB. 3aTeM
pe3ylabTaThl BBIBOISITCS oOpaTHO Web-cepBepy
IUIST BBITAYM Ha 9KpaH 4yepe3 Opay3ep WM coxpa-
HAI0TCS B (paiill HyxKHOro opMaTa U IepeaaroTcs
MoJib30Bareso (puc. 6).

Web-bpaysep

YWeb-cepeep

Bribop nepemeHHE
TopMUpoEaHHEe ERIBODKK
MHTErPanEHEIE NapaMETpEI
Bribop mouTepKA
Topmupoeadke WabnoHa

L 3

MHTEpnpeTayma

M MonHd MkaUKA
napameTpoe, Erbop

W 2anonHeHue wabnoHa
cTat. [Mporpammel

F-cepeep

CoegrHenwe ¢ B,
NOAroToOEKa 48HHb X,
[ACYET CTATHOT HE,
 OpMATHROEAHME

CtobpaxeHHe pesyneTATOE
KIHEHTY

Bozepar pesynetatoe

\\.
‘/_/"

H COXpaHEHHWE pesyneTaT OB

Puc. 6. Cxema pabomvl npunrodiceHus
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ChopMUpoBaHHbIE UHCTPYKIMU MOTYT ObITh
COXpaHEHbI, U3MEHEHbI M ITOBTOPHO HCITOIb30BaHbI,
HarpuMmep, B clydae HEOOXOOMMOCTM Habopa JOIIOoj-
HUTEJILHOIO MaTepuasia WiM Mpu MOAroTOBKe (prUHAIb-
HOTro oTyeTa. AHAJIOTMYHBIN MOIXOM C UCIIOb30BAHUEM
«MacTepa AMarpaMM» IpHMEHSICTCs It rpadudec-
KOro IpeAcTaB/ieHUsI — BbIOMpaeTcsl TUN rpaduka
U MepeMeHHbIe IS OTOOpaKeHUS.

Takum 00pa3oM, HaAMU MPEMIOKEHBI ITOIXOIbI
K TOBBILIEHUIO KauyecTBa HaydHO-UCCJIEI0BATEIbCKON
paboThI 3a cYeT MpUMEHEHsT 00pa30BaTeIbHbIX METO-
UK Y aBTOMATU3alMM HEKOTOPBIX 3TArloB €€ BBITOJI-
HeHusl. Pa3paboTaHHBINM TPOrpaMMHBINA KOMIUIEKC
CIOCOOEH OCYILECTBIISATh MHDOPMALIMOHHYIO U TeX-
HUYECKYI0 MOIIEPKKY HayYHO-MCCJIEeI0BaTeIbCKON
JEeSITeIbHOCTU, 3HAYUTEIBHO COKPATUB 3aTpaThl Bpe-
MEHU Ha ee BBINIOJIHEHWEe. ABTOMAaTU3alus mpoliecca
00paboTKK, aHaM3a JAHHBIX KIMHUYECKUX HCCIe-
JOBAaHUI U TPEACTaBIIEHUSI X Pe3yIbTaTOB B BUJIE
TOTOBBIX TAOJMI[ U T'paPUKOB, KpOME COKpAIEHMS
PYTMHHOI paboThl, MO3BOJUT MOBBICUTH KayeCTBO
pe3y/IbTaToB 3a CYeT aieKBaTHOIO MPUMEHEHUS CTa-
TUCTUYECKMX METOJOB aHaIM3a.
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MODERN PROBLEMS AND INFORMATION SUPPORT OF MEDICAL RESEARCH
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During their activity, researchers have many problems with planning of trials, data management, statistical analysis
and presenting of the results. Educational courses and workflow systems are suggested by the authors to improve
scientific work quality. Several applications have been developed and implemented to support researchers — educational
Web-portal, Database management system and modules for analysis and presentation of the results. All these allow to

improve quality of projects and reduce their timescale.
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