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1. Tema: Begenuie B 6MOCTaTUCTHKY. DTallbl CTATUCTUYECKOTO UCCIIEOBAHMSL.

2. Heab: GpopmupoBanue y 00yJarOmUXCs MPEACTaBICHUS O TUCHUIUIMHE «BHOCTaTUCTHKAY:
ee mpeamere, 3aJavyax, METOAaX M MCTOPUM CTAHOBJICHHSA, a TaKXKe 3HAKOMCTBO OOY4YarOLIUXCS C
MOCIEN0BATEIbHOCTBIO MPOBEICHUS CTATUCTUYECKOTO UCCIEA0BAHMUS.

3. Te3ucel JEeKINHU:

Beeoenue 6 bouocmamucmuxy.

buocmamucmuxa - 3170 Hayka, KOTOpasi 3aHUMaeTcsi cOOpoM, 0OpabOTKON U aHATTU30M JaHHbBIX
B MEIUIIMHE U OMOJIOTHH.

buocratuctuka wurpaer BaXHYH poJib B MEIMIMHE, TaK Kak I[I03BOJISIET IPOBOJIUTH
OOBEKTUBHBIC WCCICAOBAHUS S(DPEKTUBHOCTH JICUCHHUS, aHAIM3UPOBATH BIUSHUE PA3JIMYHBIX
(akTopoB Ha 3/10pOBbE, MPOTHO3UPOBATH BEPOSTHOCTH BO3HUKHOBEHHUS 3aboneBanuii U T.1. OHa
IIOMOTaeT BpayaM U MCCJIEIOBATEISIM IIPUHUMATh HHPOPMUPOBAHHBIC PEIICHUSI HA OCHOBE JIaHHBIX.

3aoauu buocmamucmuxu:

® KOJIMYECTBEHHOE TpEJCTaBiIeHne (aKTOB (M3MEPEHUE) — OSTO BBIPAKEHHUE CBOWCTBA
OTJIETILHOTO OMOJIOTUYECKOT0 00BEKTA B BUJIC YUCIIA, BAPUAHTHI WM 3HAUCHUS IEPEMEHHOM;

® 00001IeHHOE ONMKCaHue MHOXeCTBAa (PaKTOB (CTATUCTHUECKOE OICHUBAHHE) — 3TO pacyer
MOKA3aTeIel W mapaMeTpoB, KOTOpPbIE TOJIHOLICHHO XapakTepHU3YIOT CBOWCTBA MHOXECTBA
OJTHOTHUITHBIX 0OBEKTOB WIIN BHIOOPKHU;

® [IOMCK 3aKOHOMEPHOCTEH (IMpOBEpPKa CTATUCTUYECKUX THUIOTE3) — ITO JOKA3aTEIIbCTBO
HECTYYalHOCTH OTJIUYHA MEKIY CPAaBHHBAEMBIMU COBOKYITHOCTSIMH, OOBEKTAMH, 3aBHCHMOCTH UX
XapaKTEPUCTUK OT BHEIIHUX UJIM BHYTPEHHHUX MIPUYMH.

Memoowvr buocmamucmuxu:

e cOOp [aHHBIX, KOTOPBIM MOXET OBITh TACCUBHBIM (HAOMIOJEHHE) ¥ aAKTUBHBIM
(9KCTIEpUMEHT);

® omucaTelbHasl CTATUCTHKA, KOTOpasi 3aHUMAETCS ONMCAHUEM U TIPECTABICHUEM TaHHBIX;

® CpaBHHUTEJIbHAS CTATUCTUKA, KOTOPAs TIO3BOJISIET MPOBOAUTH aHAIHN3 JaHHBIX B UCCIIEIYEMbIX
TpyNIax U CpaBHEHUE TPYII MEXAY COOOM C IENbI0 MOJYyYEHHUs OMPECICHHBIX BBIBOJIOB. DTH
BBIBOJIBI MOT'YT OBITH CPOPMYTUPOBAHBI B BHJIE€ TUIIOTE3 MUJIM TPOTHO30B;

® METO/IbI, TO3BOJISIFOIINE OLICHUTh B3aUMOCBSI3U MEXIY ITPU3HAKAMU;

® METOJIbl, OPUEHTUPOBAHHBIE HA MPOTHO3MPOBAHUE JaHHBIX, OCHOBAHHBICE HA W3YYCHHUH
CBA3EH MEXAY SBJIICHUSIMHU WIH OLEHKH UX JUHAMUKH.

Hctopust GuoctaTucTiKY Havyanack B KoHIe XIX Beka, KOT/ia CTaTUCTHYECKHE METObl Hayallu
MPUMEHATHCS B MEAUITUHCKUX U OMOJIOTUUECKHUX MCCIICTOBAHUAX.

OCHOBOIIOJIO)KHUKOM  OMOCTaTUCTUKH siBisieTcss DpeHcuc ['anbTOH, OH BHEPBBHIC BBENT B
Hay4HBIA 000POT TEPMUH «OHOMETPHS», pa3padOoTal OCHOBBI KOPPEJISIIMOHHOTO aHAJTN3a.

ITocnenosarenem @. I'anpTOHa cranm aHrnuiickuil cratuctuk Kapn I[lupcoH, KoTOpbIi
pa3zpaboTa MHOTOYHCIICHHBIE CTATUCTUYECKHUE TECTH U METO/IBI.

B XX Beke mmMpokoe MPUMEHEHUE HALUIM UJIEU U MeToAbl cratucTuka Ponanmpna ®uiiepa,
KOTOpBIC JIETJIM B OCHOBY OHWOCTaTHCTHKUA. B Hacrosmiee Bpemsi OHOCTAaTHCTHKA SIBIISETCS
HEOTHEMJIEMOM YaCThI0 MEIUIIMHCKUX U OMOJOTHYECKUX MCCIICTIOBAHUI U MPOJIOIDKAET Pa3BUBATHCS
C pa3BUTHEM HOBBIX METOJIOB COOpa M aHAJIN3a TAHHBIX.

[IpoBeneHNE CTAaTUCTUYECKOTO HCCIICIOBAHUS HAUMHACTCS C OMNpPENeNCHUs npobiemsl, B
COOTBETCTBUU C KOTOPOH CTaBATCA Yyenb U 3a0ayu UCCICOBAHUS, U3yUaeTCs aumepamypa 1o TaHHOK
mpobiiemMe W pa3pabaTbiBaeTcsi pabouas eunomezd. ITOT ITall HUCCICIOBAHUS HA3bIBACTCA
Nn0020MOBUMENILHBIM.

IIpobremoii B OOIIECTBEHHOM 3/I0POBbE U 3[PABOOXPAHEHUH MOTYT OBbITh, HAlpUMEpP, HU3KUN
YpOBEHb 30POBBSI HACEJCHUS UM €r0 TPYII, IPEANoIoKeHNne O IpUuYruHe U (HaKTopax, BIUSIOLUIIX
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Ha 3/10pOBbE HACEJNEHHs WIM €ro rIpymil, OOHAapYXKEHHWE HEJOCTaTKOB B OpraHU3aluu TpyJa
MEIULIUHCKIX PAOOTHUKOB U T.[.

Pabouas eunomesa - OCHOBHasg WIEsi OTHOCHTEIbHO TOIO, KaK PELIUTh CTOSALIYIO IEpes
uccieoBaTenem mnpodsiemy. I'unoresy uccineaoBaTenb MPEANoaraeT MPOBEPUTH MO MOJIYYCHHBIM B
IIPOLIECCE UCCIIEN0BAHNS YMIMPUYECKAM JAHHBIM.

Ilenv  uccnedosanusi — KOHEUHBIM pe3ynbTaT, Ha JIOCTHKEHHE KOTOPOrO HAIpPaBICHO
UCCIIEIOBAHMUE.

3a0auu uccnedosanus — MOMIATOBOE JOCTMXKEHHUE LIETH UCCIIEAOBAHUS. 3a/1a4 UCCIIEIOBAHUS
OTPAXKarOT YaCTHBIE BOIIPOCHI, KOTOPbIE HEOOXOAUMO MOCIEI0BATENBHO PELINTh, YTOOBI JOCTUTHYTh
KOHEYHOH 1IeJIN UCCIICJOBAHMUS.

Omaner cmamucmuuecko2o uccied08anusl peicTaBlIeHsl Ha puc. 1.1.

A o MAAH UCCNMEAOBAHWNA:
=
S 6 : 1.Buibop obbekTa uccnegosanusa. 2. OnpeneneHue obbema
m Onpegieneiiepopemul I CTaTUCTUUYECKOW COBOKYNMHOCTH. 3. CDOKMW U MECTO NpoBeeHua
’% T : MCcCcneqoBaHKuA, BUAbI U cnocobel Habmoaenua u cbopa AaHHbIX.
E : 4. XapakTepucTUKa UcnonHutenei (Kaapsot). 5. XapaktepucTuka
] Popmynnpoeka Tembl | TeXHMUYECKOro OCHalLeHuA U Tpebyembix MaTepManbHbiX CPeACTB
E uccneaoBaHumA
)
o ) 13TAN 11 3TAN
5 OnpepeneHue 11 3TAN
[ =
g LIEAW n 3ANAY MPOrPAMMA u M/IAH CEOP AAHHBIX
= UCCNef0BaHMUA UCCNEQOBAHUA OBPABOTKA AAHHbBIX

NPOTPAMMA MCCNEAOBAHWA:
1. OnpeaeneHve eAMHULBI HAbAWOOAEHMA —~ — T -~~~ —~ - -~ - - - —=-——-— IV 3TAN

W cocTaBneHue nporpammel cbopa faHHbIX X
2. CocTaBneHue nporpammbl pa3paboTkM J@aHHbIX ~— —— = - - == - = - —==—=—=-—= '’ M AHA/NM3, BbIBOADI,
3. CocTaenieHMe NporpaMmmbl aHanusa AaHubiX  _ =T NPEANOXKEHWA

Puc. 1.1. Dramsl cTAaTUCTAYECKOTO UCCIIEIOBAHUS

| sman - cocraBneHue MPOrpamMMbl 1 IJIaHA CTATUCTHYECKOTO UCCIIETOBAHMSL.

Il sman — opranuszanus 1 nposesieHHe cOOpa HEOOXOAUMBIX JTaHHBIX, PEAYCMOTPEHHBIX
MIpOTpamMMoii nccieoBanus. JJaHHbIe MOTYT OBITH COOpAHBI IyTEM IPOBEICHHUS ONPOCOB, H3yUCHHS
MEJIULMHCKUX 3alicel WK NpoBeieHHs HabmoAeHnil. BaxkHo rapaHTHpOBaTh 10CTaTOYHOCTh U
Ka4eCTBO JAaHHBIX IS TIPOBEICHHS aHAIN3A.

Il sman — ocymecTBieHne OOPaOOTKH COOPAaHHBIX JAHHBIX (KOHTPOJb, TPYHIHPOBKA,
mu(poBKa, BEUUCICHHE CTATUCTHYECKUX ITOKa3aTellel, CBOJIKA B CTATHCTUYECKHE TaOmuIel). s
00pabOTKM AAHHBIX MOTYT OBITh HCIIONB30BaHbl CTATUCTUYECKHE IPOTPAMMBI.

IV oaman — ananu3 u MHTEpIIpETAIHS PE3yabTaTOB UCCIea0BaHMs. [Jis1 aHam3a JaHHBIX MOTYT
OBITH MCIIOJIb30BaHbI MPOBEPKA TUIIOTE3, KOPPEISLUOHHBINA aHAIU3, PETPECCHOHHBIN aHanu3 1 ap. Ha
OCHOBE aHalIM3a TIIOJYYEHHBIX PE3yAbTATOB HCCIEAOBAHHUS  (OPMYIUPYIOTCS BBIBOABI U
MPEUIOKEHUS.

| 9man cmamucmuueckozo uccnedoéanus - COCTABICHHWE TMPOrpaMMBl W  IIJIaHA
CTaTUCTHYECKOT'O UCCIIEIOBAHMUA.

Ilpoepamma cmamucmuyeckoeo UCCIe008aHUsi TIPEIYCMATPUBACT pEIICHUE CIIEAYIOIINX
BOIIPOCOB:

1) ompenenenue eTUHUIIBI HAOTIOACHUS U COCTABJICHHUE POTPaMMBbI COOpa JaHHBIX;

2) COCTaBJEHHUE MPOTPaMMBbI pa3pabOTKH JaHHBIX;

3) cocraBieHUE IPOrPaMMBbI aHAJIM3a COOPAHHBIX TaHHBIX.
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Eounuya nabmooenuss — KaXIbld TEPBUYHBIA SJIEMEHT CTATUCTUYECKOW COBOKYITHOCTH.

Hanpumep, kaxaplii CTyACHT, KXl POAUBIINICS, KAKbIM MAllUCHT.

Enununa HaOmoIeHNs HallelieHa MPU3HAKAMH CXOJICTBA M Pa3IMYHsl.

Ipusnaxu cxoocmea — 00K y4eTHBIE MPU3HAKU, CBUICTEIbCTBYIOIINE O MPUHAAIC)KHOCTH
KOHKPETHOW eIMHUIIBI HAOIIOISHHSI K TOW COBOKYITHOCTH.

Ilpusnaxu  pasamuuusi ~ —  TPEINCTABIAIOT  COOOH  MHAMBHIYyaJbHBIE  OCOOCHHOCTH
(XapakTepUCTUKH)  KKIAOH  CIUHHIBI  HAONIOJNCHHS,  SBJISIFOTCS ~ KOHEYHBIM  OOBEKTOM
CTAaTHCTUYECKOTO HccienoBanus. [Ipu3Haku paznuumsi MOANEKAT H3YYEHUI0 M PETUCTpAIUH,
MIO9TOMY HA3bIBAOTCS YUEMHbIMU NPUSHAKAMU.

Yuemnvie npusnaxu — NpU3HAKH, 10 KOTOPBIM PA3ITUYAIOTCS HIEMEHTHI €AMHUIIBI HAOIIOICHUS
B CTaTUCTHYECKOW COBOKYITHOCTH.

VYdeTHble MPU3HAKU KIACCUPHUIUPYIOT 110 Xapakmepy ¥ po/ii B COBOKYITHOCTH.

Ilo xapaxmepy NIpU3HAKU MOKHO Pa3CiIUTh Ha:

® KauecmeenHvle (AampubymusHsle, onucamenbHvle) NpU3HAKU — ONMCHIBAIOTCA cinoBamu. Cpenu
Ka4eCTBEHHBIX MPU3HAKOB BBIICIISIIOT HOMUHAIBHBIC U TIOPSIKOBBIC.

Homunanenvle — Ipu3HaKU, HE TOJJIAIONIMECS HEIOCPEICTBCHHOMY M3MepeHHt. CocTosT u3
B3aMMOMCKITIOYAIOIINX KaTeropuil. Hampumep, auarsos, moi, mpodeccus, ceMeiHHOe IOJIOKEHHE.
HoMuHanbHbIe JaHHBIE, KOTOPBIE MOTYT OBITh OTHECEHBI TOJILKO K JBYM IPOTHBOIIOJIOKHBIM
KaTEropusaM «Ia» - «HET», MPUHUMAIOIIKE OJHO M3 [IBYX 3HAUCHHH (BBDKHI — yMep, KYpUT — HE
KYPHT), Ha3bIBAIOTCS OUXOMOMUYECKUMU (OUHADHBIMU).

Ilopsiokosble — TPU3HAKH, KOTOPHIE MOXHO PACIOJIOKHTh B E€CTECTBEHHOM  ITOPSIIIKE
(pamxupoBaTh). Hampumep, OllCHKa TSKECTH COCTOSHHS IMAllUCHTa, CTaJAHs OOJE3HH, CAMOOLICHKA
COCTOSIHUS 370POBBSI.

® KOIUYECMBEHHbIe NPU3HAKU — TIPU3HAKW, KOTOpPbIE BbIpaXeHbl unciaamu. Cpenu
KOJIMYECTBEHHBIX MTPU3HAKOB BBIJICIISIOT:

Henpepuignvie — mpuHUMaroniue Jiro00e 3HaUeHHE Ha HempepbiBHOHM mikane. Hampumep, Macca
TeNa, TeMIepaTypa, OMOXMMHUYECKHE TTOKAa3aTe KPOBH.

Juckpemnuvle — TPUHUMAIONINE 3HAYCHUS JIMIIb U3 HEKOTOPOTO CITUCKA ONPEIEICHHBIX YHCeT,
0OBIYHO 1IeNbIX. HanpuMep, 4iciio peruanBoB, YUCIO JETel B CEMbe, YHCIIO 3a00JIeBaHUI Y OJHOTO
00JIPHOTO, YHCJIO BBIKYPUBAEMBIX CHTapeT, YHCIIO BBI3OBOB CKOPOH ITOMOIIH, YUCIIO OOJIBHBIX,
MOCTYMAONIUX B OOJILHUILY.

JI71sl yIETHBIX TIPU3HAKOB MCIIOJIB3YIOTCS PA3IMIHbIC BUIBI IIIKAJL.

llkana — HEOOXOAWMBIN, O00S3aTENbHBIN JJEMEHT H3MEpPHUTENbHOW Tpoleaypel. B
MEIUIMHCKUX UCCIACTOBAHUSAX MPHUMEHSIOTCS CICAYIOIINE BH/IbI IIKAJT:

® Homunanvhas vk wkaia waumenosanuti (nominal or scale of names) ucnone3yercs
JUIS Kiaccu(UKAIMU CBOMCTB OOBEKTA, MPUCBOCHHUS MM YHCIOBBIX, OYKBEHHBIX H
UHBIX CHMBOJIBHBIX XapaKTEPUCTHK (TI0JI, HAIIMOHAIBHOCTH, LBET IJ1a3, IBET BOJIOC,
JIMarHo3 M T.1.);

e nopsioxosas wim parneosas (ordinal or rank)— ymopsiaounBaeT 3HaYeHHUs MpHU3HaKa (IIKajia
CTaJMil TUIIEPTOHNYECKOW 00JIe3HH TI0 MSICHUKOBY, IIIKaja CTEIICHEH CeplIeYHO HEeI0CTaTOUHOCTH
o Crpaxecko-Bacuinenko-Jlanry, mkana CTEIeHH BBIPAKCHHOCTH KOPOHAPHOW HEIO0CTATOYHOCTH
110 dorenabCony U Ap.);

o unmepsanvnas (interval) — mokaspiBacT «pasmax» OTAEIBHBIX U3MEPEHUH MPH3HAKA
(BpeMsi, 1IKaJia TeMIepaTyp, TECTOBbIE OalIbl);

e wrkana omuowtenuu (ratio scale) — BBISIBJIIET COOTHOIIEHHE W3MEPECHHBIX 3HAUCHHIA
npu3HaKa (pocT, Bec, BpeMs peaKiliu, KOJMYSCTBO BBIIIOJHCHHBIX 3a/IaHUI TECTa).

[To ponu B COBOKYITHOCTH BBIJEIISIOT:

® hakmopHvie (He3asucumble) TPU3HAKY, BIUAIONINE HA N3MEHEHHE 3aBUCUMBIX [TPU3HAKOB;

® pe3ynIbmamueHvle (3a8UcuMble) TPU3HAKH, U3MEHSIOIIME CBOE 3HAYEHHE M0/ BIMSHUEM
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(haKTOPHBIX MPU3HAKOB.

Hanpumep, KOMMYeCTBO BBIKYPEHHBIX cUTapeT — (aKTOPHBIA TNPU3HAK, BEPOSTHOCTD
BO3HUKHOBEHHUS 3a00JIeBaHUs JIETKUX U CEPAlla — Pe3yIbTaTUBHbBIN MPU3HAK.

Ilpoepamma cb6opa Oannwix PEICTABISET COOOM MOCIEIOBATEIHHOE U3JI0KEHHE YUUTHIBAEMBIX
MPU3HAKOB — BOIIPOCOB, HA KOTOpbIE HYXHO MOJYyYUTh OTBETHl IMPHU IPOBEIECHUU TAHHOTO
uccnenoBanus. [Iporpammy cOopa AaHHBIX O(QOPMISIIOT B BHIE PecUCMPAYUOHHO2O OOKYMEHMA
(aHkeTbl, OJTAaHKU, KapThl U Jp.), BKIIOYAIOILIEro IpU3HAKU, KOTOPbIE UCCIIE0BATEIb X0UET U3YYUTh B
XO0JIe FKCIICPUMEHTA, ¥ KOTOPBIH 3aIOIHAIOT Ha KAXKAYIO €IUHHUILY HAOJIFOICHHSL.

Ilpocpamma pazpabomku nonyueHHvlX OAHHLIX TPEIYyCMATPUBAECT COCTABJICHHWE MAaKETOB
CTAaTHUCTUYCCKUX TAOJIHIL.

Ilpoepamma ananuza npenycMaTpuBaeT MepedyeHb CTaTUCTUYECKHX METOAMK, HEOOXOIMUMbIX
TUTSL BBISIBIICHHSI 3aKOHOMEPHOCTEH M3y4aeMOTO SIBICHUSI.

1Inan uccnedogarnus BKIIIOUALT B CEOS:

Br160p 00beKTa uccneoBaHusl.

Onpenenenne o0beMa CTaTUCTUYECKON COBOKYITHOCTH.

CpoKu B MECTO MPOBEIICHUST UCCIICIOBAHMSI, BUJIBI M CIIOCOOBI HAOIOICHHSI M cOOpa JIaHHBIX.
XapakTepucTrKa UCIIOJHUTENeH (Kaaphl).

XapaKTepuCTUKA TEXHUYECKOTO OCHAIICHUS M TPeOyEeMbIX MaTepHUaIbHBIX CPEACTB.

Obvekm CTaTUCTUYECKOTO MCCIEIOBAHUS — 3TO COBOKYIHOCTb, ¢ KOTOPOI Oy1yT coOupaTrhCs
HEOOXOAMMBIC  CBENEHUS. OJTO  MOXET  OBITh ~ HAaceleHWe,  CTYINCHTHI,  MAIHCHTHI,
TOCIIUTANTU3UPOBAHHBIC B CTAI[IOHAD U T.II.

Cmamucmuyeckas cO80KYNHOCMb — 3TO TPYIIA, OJHOPOAHBIX MO KAKOMY-ITHOO MPHU3HAKY
00BEKTOB, OrPaHMYCHHBIX IMIPOCTPAHCTBOM M BpeMEHEM (YHCIIO JKHTENCH OJHOrO TrOpoja; YHCIO
00JIbHBIX OHK03a00JIEBaHUSIMH B JaHHOM cTpaHe U T.1.). CTaTUCTHYECKass COBOKYITHOCTb COCTOMUT M3
enuHull HabmoneHus (puc. 1.2).

bk owNE

Buns! [eHepanbHaA BribopouHan
COBOKYNMHOCTH
CTpYKTYypa
COBOKYMHOCTHU EavHuua HabmogeHwA

HenpepbiBHblE
X WCKpPETHbIEe ROUSESES dakTopHbie

PAKTERNCTHKA LRV HHblE YueTHbIE NPU3HAKA p

eauHuL,
HabnwogeHusa

HoMWHanbHble Mo o ponn B

ey Xapakrepy COBOKYNMHOCTH BT sl
HElE Hele
[NopagkoBble

Penpe3eHTaTMBHOCTb

TpeboBaHuA K
Bbl6GOpOYHOM
COBOKYNHOCTH

KonuuecTeeHHanA KayecTBeHHas

Puc. 1.2. Buapbl U cTpyKTypa CTaTUCTUYECKOW COBOKYITHOCTH

Paznuyaror 1Ba BUIa COBOKYITHOCTEH — ceHEpAIbHAS U 8blOOPOUHAS.

lenepanvHas co80KynHOCH®b — 3TO TPy, KOTOPas COCTOUT U3 OECKOHEYHO OOJBILIOrO YHCia
00BEKTOB (Bce OOJIBHBIC C JAHHOM MATOJOTHEH; BCE KUTEIU JAaHHOW TEPPUTOPUH U T.1.).

Buibopounas cosoxynnocms (8vibopka) — oToOpaHHas A7l UCCIIEIOBAHUS YacTh FeHEPaTbHOM
COBOKYIIHOCTH M TpeIHA3HAYCHHAs Ui XapaKTePUCTHKH BCCH TE€HEpabHON COBOKYMHOCTH.
Bribopka momkHa ObITh penpezenmamuera (IPEICTABUTENBHA) MO KOJMYECTBY M MO KAYeCTBY IO
OTHOIIICHHUIO K TeHEPATbHON COBOKYITHOCTH.

Penpezenmamuenocms konuuecmeennas OCHOBaHa Ha 3aKOHE OOJBIIMX YMCEN M O3HAYACT
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JOCTaTOYHYIO ~UYHCJIEHHOCTh 3JIEMEHTOB BBIOOPOYHON COBOKYIIHOCTH, PAaCCUUTHIBAEMYIO IO
CTeLHANbHBIM (hopMysam.

Penpezenmamusnocme xauecmeennas 03Ha4aeT COOTBETCTBUE MPU3HAKOB, XapaKTEPU3YIOIIUX
9JIEMEHTHl BBIOOPOYHON COBOKYIMHOCTH IO OTHOLIEHUIO K TeHepalbHOH. Jlpyrumu cioBamu,
BHYTPEHHSII CTPYKTypa BBIOODKHM 110 OCHOBHBIM IpU3HaKaMm (MOJd, BO3pacT M JAp.) HIOJDKHA
COOTBETCTBOBATH T'€HEPATBHON COBOKYITHOCTH.

Ob6vem cmamucmuueckoii cosokynnocmu (N, N) — 3TO YUCICHHOCTh JIEMEHTOB COBOKYITHOCTH,
B3SITHIX JJIS1 HCCIIEJOBAHUSI.

Cpoxku u Mmecmo npogedeHUs UCCIe008aHUss — HTO COCTABJICHHE KaJCHIAPHOIro IlaHa
BBITIOJIHEHUS TAHHOTO MCCIIEI0OBAHUs HA KOHKPETHOM TEPPUTOPHUH.

[To BpeMeHH perucTpauuu pa3anyaroT JBa BuAa HAOIIOACHUS — meKyujee (Ui nocmosHHoe) u
eo0uHo8peMeHHoe (UIU OOHOMOMEHMHOE).

Texywee Habnooenue — BUIL HAONIOACHUS, IPU KOTOPOM PETUCTPALIUs MPOBOJUTCS MTOCTOSHHO
o0 Mepe BO3HMKHOBEHUs eIuHUI] HaOmroxeHus. Hampumep, Kakaplii citydail poKIeHHs, CMEpTH,
oOparileHus: B MEAUIIMHCKYIO OPTaHU3aIHIo.

Eounoepemennoe mabniooenue — u3ydaemble SBICHUS (UKCUPYIOTCS Ha KakoW-11M00
onpesieNieHHbI MOMEHT (4ac, JeHb HeAenu, nary). Hampumep, mepenuch HaceleHHUs, COCTaB
KOEYHOro (hoH/a CTaloHapa.

Jlisa wuccienoBaTens BaKHO OMNPEICNIUTH CIOCOO MPOBEACHHS HCCICAOBAHUA: CHIOUIHOE
Haob00eHue WA HeCNIouwHoe (8bl00poUuHOe).

Cnnowmnoe HabnooeHue — HTO PETHCTpAlUsl BCEX €IUHHII HAOMIOIEHUS, COCTaBISIOLIUX
TeHEPAJIBHYIO COBOKYITHOCTb.

Hecnnowmnoe (svibopounoe) HabnodeHue — W3yYEHUE JHIIb YaCTU COBOKYITHOCTH JUIS
XapaKTEPUCTHKH IEJIOTO.

Jlis TpOBEACHUS 6b100POUHO20 CMAMUCIUYECKO20 HAONI00eHUs. WUCTIONb3YIOT pPa3JIndHbIe
METO/bI 0TOOpa €NUHHUIL: CIYYALUHbIU, MEXAHUYECKUU, 2He300801U, HaNPABIEeHHbIU, MUNOI02UYEeCKU.

e cayuatinbill omoop — 0TOOp, MPOBOAMMBIM MO XKpeduro (1Mo HayalbHOW OyKBe (hamMHIIUH, 110
JTHIO POKAEHUS U T.IL.);

® Mexanuueckuti omoop — OTOOp, KOTJa Yy BCEM COBOKYMHOCTH Oepercss IUIsl HU3ydeHHs
MeXaHU4YecKH oToOpaHHas kaxaas naras (20%) unu gecarad (10%) enuHuna HaOIIOACHUS;

® 2He30060U  (cepulinbili)) omoop — OTOOpP, HMPU KOTOPOM M3 TE€HEPaJIbHON COBOKYMHOCTH
BBIOMPAIOTCSL HE OT/EJbHBIC €IMHUIIBI, a THe3a (CEpHH), KOTOPhIE OTOMPAIOTCS MyTEM CIy4aitHOM
WM MexaHuuyeckod BbIOOpkH. Hampumep, u3 Bcex kadeap MEAMIMHCKOW akaJeMHUH CilydyailHbIM
o0OpaszoMm 0bUT0 BeIOpaHOo 10 kadenp My ydyacTus B OMPOCE W 3aT€M OMPOIIEHBI BCE MPENOaBaTeNH
stux Kadenp. Kadenpa B naHHOM cityyae sBISETCS «THE3TOM.

® HanpaenieHHvlll omobop -  3TO OTOOp, MPH KOTOPOM M3 TeHEepaJbHOW COBOKYITHOCTH
OTOMpAIOTCSl TOJNBKO T€ €IWHUIBI HAOJIOACHUS, KOTOpBIe TIO3BOJSAT YCTAaHOBHUTH BIIHSHHE
HEU3BECTHHIX (DAKTOPOB MpPU YCTAHOBJICHWU BIUSHUS W3BeCTHBIX. Hampumep, npu u3ydeHHH
BIIMSIHHS CTaKa paOOThI HA TpaBMaTU3M OTOMpAIOTCs paboune oJHOM Mpodeccuu, OJTHOTO BO3PaCTa,
OJTHOTO 11€Xa, OIHOT0 00pPa30BaTEIBHOTO YPOBHS.

® munonoeuyeckuti omoop — 3T0 OTOOp €TUHMII M3 3apaHee CTPYNIHPOBAHHBIX OJHOTHITHBIX
KayecTBEHHBIX rpymi. Hampumep, mpu u3ydeHHH 3aKOHOMEPHOCTEH 3a00JIeBaeMOCTH Cpeau
TOPOACKOTO HACEJIEHUsl CclelyeT BHadale pas3/eluTh H3ydaeMoe HacelleHHe IO BO3PAaCTHOM
cTpykrype. [locne yero mpon3BOAUTCS CIIyIaifHBIA OTOOP B KaXKI0W BO3PACTHOU TPYyIITIE.

Xapaxkmepucmuxa ucnoinumeneti (kaopvl) - CKOJBKO YENOBEK W KaKOM KBalU(pHUKAIMU
MIPOBOISAT HCCIIEIOBAHUE.

Xapakmepucmuka MmMexXHUYecKo20 OCHAWEHUsI U mpedyemMblX MAamepudlbHblX Cpeocms —
nabopaTopHOe 000pYyIOBaHUE U MPUOOPHI, COOTBETCTBYIOIINE IEIM HCCIICIOBAHUS, KAHIEISIPCKUE
TOBaphl (Oymara, OJaHKH) U T.1.
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Il sman cmamucmuueckozo uccneooeanus - opraHusanydsa W IMIPOBCACHHUC c6opa

HEOOXOAUMBIX JIAHHBIX.

Cbop OauHbIX — DTO TIPOILIECC PETHCTPAIIUU, 3AIOJHEHUS O(QUIHAIBLHO CYNICCTBYIOIIUX WU
CIELMAJILHO pa3pab0TaHHBIX YUETHBIX JOKYMEHTOB (TaJlOHBI, KAPTHI U T.I1.).

Cnocobvl c6opa 0aHHbIX CMAMUCMUYECKO20 UCCTe008AHUS

® HenocpeOoCmeeHHblll  cOOp  OaHHbIX OCYIIECTBISICTCS HCCIIEAOBATENIIMU, KOTOpBIE CaMu
MPOU3BOJIAT PETHCTPAILIUIO IPU3HAKOB U (PAaKTOB ITyTEM MOCUYETa, U3MEPEHUS, B3BEIINBAHUSA U T.I1., 4
3aTeM BHOCST JaHHbIE B HOPMYIISPbl CTATHCTUYECKOTO HAOIIOICHHS,

® QOKYMEHMANbHbIL  cNocob cbopa OaHHblX TIPEAINONATaeT IMOJYyYEHHE CTATUCTUYECKHX
CBEICHUI W3 JIOKyMEHTOB, OTOOp@KAIOMIMX H3y4aeMble OOBEKTHI, M3 OTYCTHO-YYCTHOU
JOKYMEHTAIMH (UCTOpHUs OOJIE3HU, HCTOPUS Pa3BUTHUS peOeHKa, OOIbHUYHBIN JIUCT | T.I1.);

® onpoc - 3TO Ccocod cOopa NaHHBIX, IPU KOTOPOM HMCCIIEIOBATENb IMOIyYaeT HEOOXOUMbIE
CBEIICHUS O KOXXIOW eIMHUIIC HAOIIOICHHUS CO CIIOB CIIPAIIMBAEMOT0 (YCTHBIN ONPOC, aHKETA).

1 sman cmamucmuueckozo uccnedosanusn - 06paboTKka COOPAHHBIX JIAHHBIX.

DTOT 3Tl CTATUCTUYCCKOTO MCCIICIOBAHMUS BKIIIOYACT B C€0SI CICIYIOIIUE ICHCTBHS:

1) KOHTpOJIb COOpaHHBIX JIaHHBIX;

2) umdpoBKa;

3) TpYIIHPOBKA;

4) cBOJKA TaHHBIX;

5) BBIYMCIICHUE CTATUCTUYCCKUX TTOKA3aTesel U CTATUCTUYECKas 00padOTKa TaHHbIX.

1. Koumpons — 310 IpoBEpKa cOOPAaHHOTO MaTepHalia ¢ LEeIbI0 0TOOpa YYETHBIX IOKYMEHTOB,
UMEIOIIUX Je(QeKTHl, JUIS WX MOCICIYIOIEro HCIPaBICHUs, IONOJHEHUS WM HCKIIOYCHUS W3
uccnenoBanus. Hampumep, B aHKeTe He yKa3aH IOJI, BO3pacT MM HET OTBETOB Ha Jpyrue
MTOCTaBJICHHBIEC BOTIPOCHI.

2. llugpposka — 5TO TIpUMEHEHHE YCIOBHBIX O0003HAUEHUI BBIJCNIAEMBIX IPU3HAKOB.
Hanpuwmep, mon: myx. — M, xen. — XK; kyput — 1, He kyput — 0.

3. I'pynnupoexa danHbix — 3TO paclpesieleHue coOpaHHOro MarepHuaia Mo KadyeCTBEHHBIM U
KOJIMYECTBEHHBIM NpH3HaKaM. Hampumep, rpynmupoBKa oOy4aromuxcs 1Mo Kypcam OOy4eHHs, 1O
oy, Mo gaxkyabTeTam.

4. Ceo0ka 0anHbIX — 3aHECEHHE TOJYYEHHBIX MOCIIe MojcueTa HU(POBLIX JaHHBIX B TAOJHUILIBL.
B Tabauie pa3nuyarot nooiedcauee U ckazyemoe.

Iloonedxcawee — 3T0 TO, 0O YeM TOBOPUTCS B TaOnuie (TMPU3HAKH, SIBISIOUINECS MPEIMETOM
HCCIIeIOBaHMsT), OOBIYHO pa3MemaeTcs B JI€BOI yacTu TaOIMIIbI [TO BEPTUKAIIH.

Ckaszyemoe - 3TO TO, UTO XapaKTEPHU3YeT MOJIekKAIIee, pa3MENIaeTCs 10 TOPH3OHTAIIH.

CratucTuieckue TaOJMIIbI TIOAPA3CIAOTes Ha npocmoie (Tabn. 1.1), epynnosvie (Tabm. 1.2),
KombunayuonHwle (Tadmn. 1.3).

Ta6muma 1.1.
Pacnipenenenne kypsamux oOydaronuxcs mo haxyabTeraM
Ha3zBanue dakynbrera Bcero obyuaronmxcs
AOCOIIOTHOE YHCITO 00yYarOIINXCS %

MenuimHa

Dapmarus

Wroro 100
Tabmuna 1.2.

Pacrnipenenenne Kypsmux o0y4yaronxcs pa3InuHbIX (GaKyJIbTEeTOB M0 MOy U TI0 BO3PacTy,

B KOTOPOM OHU BBIKYPHJIU NIEPBYIO CUTAPETY
HasBanue daxynsrera| Ilon Bo3pact, B KOTOpOM BBIKYPHIIM TIEPBYIO CUTAPETY Bcero
M| X mo 15 mer 15-18 crapiie 18 ner

Memunyaa
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Dapmanus
Hroro
Tabmuna 1.3.
Pacnpenenenne KypsAmmx 00y4aromxcs pa3iuuHbIX (GaKyIbTETOB
10 TOJTY U CPEHEMY KOJIMYECTBY CUTapeT, BEIKYPHUBAEMbIX 3a JICHb
Hazsanme CpenHee KOJIMYECTBO CUTapPET, BHIKYPUBAEMbBIX Bcero
¢bakynprera 00y4JarouMMucs B JI€Hb
10 u MeHee 11-20 oonee 20
o 15 ner
M | 5k |oOamonal M | 5k |obamona| M | K | obarmmoya | M | )k |00a momna
Menuiaa
Dapmanus
toro

4. AnocTpaTUBHBIA MaTepHaJl: Pe3eHTaLus, CIalIbl.
5. JIureparypa:
e OcHOBHas:
1. Koituy6exos b. K. buocrarucruka. yu. nocodue / b.K. Koiiuybekos. - Anmatsl: OBepo, 2016.
2. Kortuy6ekoB b.K. buocrarucruka: yaeoHoe mocodue. - Isepo, 2014.
3. YUynunosckux B.P. A6aukansip XK.H. [Ipumenenue nporpamm EXCEL u SPSS statistics ans
CTATUCTUYECKOTO aHaIN3a MEIUKO-OMOJIOrMYeCKUX TaHHbIX. Y4. mocooue.- UIT "AKHY¥P", 2021
e J[onoJHUTENIbHAS:
1. Koituy6eko b.K. buocratucruka. Monorpadus.- Anmatsi: TOO 3Bepo, 2024.- 152c¢.
2. byxap6aeB M. A. Menuuunckas cratuctuka: yueoHoe nmocoodue / M. A. byxap06aes, B. H.
Kazaraues. - 2-e u3a. - Anmarsl: Onurpad, 2022. - 268 c.
® DJIEKTPOHHBIC PECYPCHI:
1. Koituy6ekoB b.K., Copokunna M.A., bykeeBa A.C., Takyaguna A.1. BUOCTATUCTUKA B
pUMepax U 3ajavax: YuebHo-merol1. mocodbue/— Anmarsl TOO «3Bepor, 2020. — 80 c.
https://elib.kz/ru/search/read_book/870/
2. Koituy6ekoB b.K. buoctarncruka: Yuebnoe nocobue: MznatenbctBo «IBepo», Anmatsl, 2020,
154c. https://elib.kz/ru/search/read_book/867/
3. buocratucruka [DnextponHslil pecype]: yueonuk /K.K. Kynabaes [u ap.].- D1eKTpoH. TEKCTOBbIE
naH. (85,7M0).- Lsimkent: FOKI'®PA, 2015. — 187c¢. 1. ont. guck (CD-ROM)
4. B.P. Uynunosckux, XX.H. AGaukansip. [IppMeHeHre KOMIBIOTEPHBIX MPOrPaMM JUISl TPOBEPKH
CTaTHUCTUYECKUX TUIIOTE3 B MEAMKO-OMOIOTUYECKUX UCCIeI0BaHUAX: yueOHOe mocodue. —
Kaparanna: UIT «M3narensctBo AKHYP».-2016, 100 c. https://aknurpress.kz/reader/web/1344
5. B.P. Uynunosckux, XK.H. A6nukaneip, A.1Ll. Kaunosa, A.Y. Anraesa. [Ipumenenue nporpamMmm
EXCEL u SPSS Statistics asi CTAaTHCTUYECKOTO aHATN3a MEIUKO-OMOOTHIECKHIX JaHHBIX: Y4.1I0C.—
Kaparanna: UIT «M3marensctBo AKHYPy».— 2016, 128c¢. https://aknurpress.kz/reader/web/1342
6. KonTpoJibHBIC BONIPOCHI:
[Tepeunciure 3a1a9 OMOCTATUCTHKHN U €€ METOIBI.
IIpoBeanTe KpaTKUi HICTOPUUECKUN 0030p CTAHOBICHHSI OMOCTATUCTUKH KaK HAyKH.
VYkakuTe Mocie10BaTeIbHOCTh (3Tarbl) MPOBEACHUS CTATUCTUYECKOTO HCCIIET0BaHUS.
[lepeuncnure cocTaBHbBIE 3JIEMEHTHI IPOIPAMMBI CTATUCTHYECKOTO UCCIIEOBAHMUS.
VYkaxure, 4TO BKIKOYAET B ce0sl IJIaH CTATUCTHYECKOTO UCCIIC0BAHUS.
JlaiiTe olnpeneneHre CTaTHCTUIECKOU COBOKYITHOCTH.
Jaiite onpezeneHre eAUHUIbI HAOII0AEHUS U IPUBEIUTE KIacCU(PUKALIUIO €€ YUETHBIX

NooobhownE
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IIPU3HAKOB.

8. TlepeuncnuTe BUABI IKAJ, TPUMEHSAEMBIX IIPU MTPOBEICHNH MEIUIIUHCKUX HCCIICTOBAHUM.
[IpuBenuTe mpuMepsI.

9. Kakue TpeOoBaHUS MPEABABIAIOTCA K BHIOOPOYHON COBOKYITHOCTH?

10. B yem 3akirodaercs mpoiecc coopa JaHHBIX ?

11. Kakue jmelicTBUS BKJIFOYALT B ce0s ATarm 00pabOTKH MOJITYy4CHHBIX JAHHBIX ?

12. Yo Takoe rpynmnupoBKa JaHHBIX ?

JIEKITHS Ne2

1. Tema: OnucarenbHas CTATUCTHKA.

2. Hean: dopmupoBaHue y OOyYarOMMXCS MPEICTABICHUS O METOJaX ONUCATEIbHOM
CTaTUCTUKH IS OLICHKH U aHalln3a CTaTUCTUYECKOW COBOKYITHOCTH MPH M3YHYEHUU OOIIECTBEHHOTO
3/10pOBbS U ACSTEIbHOCTH MEAUIIMHCKUX OpraHU3aluii.

3. Te3ucel JeKINHU:

Onucamenvhas cmamucmuxa T 0ecKpUnmueHas cmamucmuxa (0T anri. Descriptive
statisticS) — pasmen CTaTHCTHKH, KOTOPBIH 3aHMMaeTcsi 00pabOTKOW SMIIMPHYCCKHUX IAHHBIX, HUX
cucTeMaTH3alne, HarIAgHBIM MpeacTaBIeHneM B (opme rpaduKoB W TaOIHMI, a TaKXKe HX
KOJIMYECTBEHHBIM OMMCAHUEM MTOCPEACTBOM OCHOBHBIX CTATHCTUYECKUX MMOKA3aTeseH.

[lepBpIM 1I1arOM CHCTEMATH3allMM MATEPUAIOB CTaTHUCTUYECKOrO HaOIIOACHUS SIBISIETCA
OTIpEICTICHUE CIMAamuUCmuiecKko2o pacnpeoeierus 6b100pKu.

Cmamucmuueckoe pacnpedenenue 6vl00pku (W BaAPUAYUOHHBIU PO, WIH UYACMOMHOE
pacnpedenenue) — Pl YUCIOBBIX U3MEPCHUIN KaKOTr0-JTH00 MpHU3HAKa, OTIHYAIOIIUXCS APYT OT Apyra
10 CBOEH BEJIMYMHE U PACIIOJIOKEHHBIX B OINPEIEICHHOM MOpsAIKe (BO3pacTaHUs WIN YOBIBAHMUS).

Bapuanmoui (x) Ha3bIBaeTCs Ka)K0€ YUCIOBOE 3HAUEHUE B BAPHALIMOHHOM PSTy.

Yacmoma éapuanmei (v) — 3T0 KOJIMYECTBO HIEMEHTOB COBOKYITHOCTH, UMEIOLIUX OJJHMHAKOBOE
gucaoBoe 3HayeHue. OO0Iiee Ynuciio BapuaHT B BApUALMOHHOM Py 0003HAYaroT N.

Bunel BapuanmoHHbIx psioB (puc. 2.1):

1. B 3aBUCHUMOCTH OT BHJIa BETUYNHBI:

® OucKkpemmublli — COAEPKUT BapUAHTHI, NPEACTABICHHBIE TOJBKO LEIBIMU 3HAYEHUSIMH YHCEI
(HampuMmep, YMCII0 PELUANBOB, YUCIIO JETEH B CEMbE, YUCIO BHI30BOB OpUTaj CKOPOH MOMOILN);

® HenpepbigHbILL — MOXKET COJEp:KaTh JIr000e 3HaueHUEe Ha HENpPEpBIBHOW IIKane HW3MEpEeHus
IIpU3HAaKa (HarpuMep, Macca Tella, pocT, TeMIepaTypa, OnOXUMUYECKUe MOKa3aTeNln KPOBH).

2. B 3aBHCHMOCTH OT YacTOTHI, C KOTOPOH KaK/[ast BApHUAHTA BCTPEUACTCS B BAPHAIIMOHHOM PSITY:

® 1POCMOLL — 3TO PAAZl, B KOTOPOM KaK/[asi BApUAHTa BCTPEUAETCS MO OJHOMY pasy (BCe YHCia pa3HbIe);

® g36euUleHHbIIl — 3TO DA, B KOTOPOM KaXkdas BapHaHTa BCTPEYAETCS] HEOJHOKPATHO (C pasHoU
YaCTOTOM).

3. B 3aBucuMOCTH OT rpyNIHUPOBKH BApHAHT:

® Hecepynnupoeanmusili — CONEPKUT BCE 3HAUCHHSI OTACIbHBIX BapUAHT;

® CepYNNUPOBAHHLIL (UHMEPBANbHLIL) - TPEICTaBICH WHTEpBaJaMU 3HAUYE€HUN BapUaHT M
4aCTOTOM BapHaHT, BXOJAIIMX B KaXJbld M3 HUX. Kak mpaBwiio, MHTEPBAIBHBIN psJl IPUMEHSETCS
pu OOJBLIOM YKCIiIe HAOII0ACHUH.

o [lpumep 2.1. by 3adUKCUpOBaHbl 3HAYEHUS HacTOTHI cepiedHbix cokpamenuii (HCC) y 20
nanueHToB ¢ taxukapauei: 100, 100, 100, 112, 112, 112, 112, 112, 120, 120, 120, 120, 120,
120, 124, 124, 124, 124, 128, 128.

e DOTO IUCKPETHBIN, B3BEUICHHBIN, HE CrPYNITUPOBAHHBIN BapUALMOHHBINA PS.

e DTOT psiJi MOXKHO TPEACTaBUTh B BUEC Tabmuipl (Tadimima 2.1) U u300pa3uTh rpaduyecku ¢
MTOMOIIIBIO MHO20Y20IbHUKA pacnpedeieHus WA noaucona yacmom (puc. 2.2).
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BAPUALIMOHHBIE PAAbI

B 3ABUCMMOCTHU OT
rPYNNUPOBKKU BAPHUAHT

B 3SABUCUMOCTH OT HACTOTDI
BAPMAHT

B 3ABUCMMOCTH OT BUAA
BE/IMMMUHBI {MPU3HAKA)

AUCKPETHBIE

HECTPYNNUPOBAHHBIE
CTPYNMUPOBAHHBIE
(MHTEPBA/IbHBIE)

MPOCTBIE

HEMPEPbIBHbIE

B3BELLEHHBbIE

Puc. 2.1. Bunpl BapualiuoHHbIX psiI0B

Ta6ymma 2.1.
BapuanTsr (Xi) YacToTsl (vi)

100 8
112 5
120 6
124 4
128 2

Bcero: n=20
7 A . \
Vi !
ca :

! 1 2 Y 4 5 I;'.

Puc. 2.2. [Monuron

Ipumep 2.2. JInst BBIOOPOYHON COBOKYIHOCTH, cocTosiel u3 100 myxuuH B Bo3pacte 20-
25 net, ObLT ONIPECIICH POCT KaXKI0H €MHUIIBI HAOTIOICHHUS.

CornmacHo  pe3ynbraraM  HM3MEPEHUH  INIOCTPOEH  HENPEPBIBHBIM,  B3BEIICHHBII,
CTPYIITHUPOBAHHBIN BaApHAIMOHHBIN psij (Tabuia 2.2):

Tabnuma 2.2.
BapwuanTsr (Xi), cMm YacTorsl (vi)
150-155 1
155-160 11
160-165 14
165-170 26
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170-175 26
175-180 13
180-185 8
185-190 1
Bcero: 100

Uwrciio MHTEPBAIOB JUIS CrPYIITUPOBAHHBIX BapHAIIMOHHBIX PSIIOB OINpeaeiseTcs o Gopmyiie
Crepmxkeca: k=1+3,322:1g n, (2.1)
rjie N — 00beM BBIOOPKH.

Jyist BBIYHMCTICHUS IIUPUHBL HHTEPBaJia HCIOIb3yeTcs (hopMya:

< Xiax ~ Xnin (2 2)
1+3322Ign’ '
TJIC Xmax, Xmin — HAHOOJIbIIICE ¥ HAMMCHBIIICE 3HAYCHHUSI BAPUAHT COOTBETCTBEHHO.
3a Havao0 MepBOro MHTEpBana Oepércs BenmuunHa: X, =X -—0,5-h. (2.3)

CrpynmnupoBaHHBIN BapHaIlMOHHBIA DSl TPEACTaBIACTCS rpadudecKn B BUAE CTYIEHUYATON
¢burypsl, Ha3pIBaeMoi eucmozpammoti (puc. 2.3).
30

25

20

15

10 -

150-155 155-160 160-165165-170170-175175-180 180-185185-190

Puc. 2.3. 'ucrorpamma

BusyanbHo oueHUTh popMy M pasmax pacrlpeesieHds JaHHBIX MOXHO TaKXKe C MOMOIIbIO
rpaduka «cmebens ¢ mucmosamuy (Stem and Leaf Plot).

Ilpumep 2.3. ImeroTcst JaHHBIE O BO3pacTe MAlMEHTOB Bpadya-KapuoJIora, BeAyIero npueM B

oonpHuiie 1. [beMkenT, 3a 2023 rox. C momomipio rpadguka «CTeOCNb C JIMCThSIMUY OIMPEACIUTh
MaIMEHTH KaKoTo BO3pacTa Haubojee yacTo U Hanboliee peko K HeMy 00paIiarTcs.
30 34 3% 3r 37 38 38 38 38 39 39 40 40 42 42
43 43 43 43 43 43 44 44 44 44 44 44 44 45 45
45 46 46 46 46 46 46 47 AT A7 AT 47 47 48 48
48 48 48 48 48 49 49 49 49 49 49 49 50 50 50
50 50 50 50 50 51 51 51 51 52 52 52 52 52 52
53 53 53 53 53 53 53 53 53 53 53 53 53 53 53
53 53 54 54 54 54 54 54 54 54 54 54 54 55 55
55 56 5 5 5 5 5 57 57 57 57 57 57 57 58
58 59 59 59 59 59 59 60 60 60 60 61 61 61 61
61 61 61 61 61 61 61 62 62 62 62 62 62 62 63
63 64 64 64 64 64 64 65 65 66 66 66 66 66 66
6/ 68 68 68 69 69 69 7O 71 71 71 71 71 71 71
72 73 75 76 77 78 78 78 82
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Stem Leat

S55666E666777777788999899

OOV

¥
SR T TS -

“- 000

(i 4]

Puc. 2.4. «Crebenb ¢ mucthsamuy» (Stem and Leaf Plot)

W3 rpaduka BUIHO, YTO HAaMOOJIEE YacTO 0OpaIAlOTCs MalMeHTH B Bo3pacte ot 50 g0 59 ner.
Hawnbonee penko oOpamiarorcs marueHThl B Bo3pacte ctapmie 80 ner. KomuwyecTBo oOparieHuit
nanueHToB B Bo3pacte 0T 40 10 49 u ot 60 10 69 ouTH OIMHAKOBO.

[locne TOro kak BapUAIMOHHBIN pSJl MOCTPOCH, MPHUCTYHAOT K ero obpadorke. OHa
3aKJII0YAETCS B HAXOXICHUM noKasameneli YeHmpaabHOU meHOeHyuu W nokasamenet
usmenuusocmu (Pa3HooopPa3usl).

K mokazarensiM 1ieHTpajbHOM TEHEHIIUUA OTHOCSTCS CpeOHUe U CIPYKMYpHble BEIIMYNUHBI.

CpenHue BeTUYHUHBI B METUIIUHE U 3[paBOOXPAHEHUU MOTYT ObITh UCIOIb30BAHBI:

1) nast OLIGHKHM COCTOSHHSI 3[0POBbSl — HANpUMeEp, HapaMeTpoB (HU3UUECKOTO Pa3BUTHS
(cpennuii poct, cpeHUN BeC, CPeIHUN 00BEM KUIHEHHOW €MKOCTH JIETKUX U Jp.), COMAaTHYECKUX
rokazaTesiel (CpeaHui YpOBEHb CBEPTHIBAEMOCTH caxapa B KpPOBH, CPEIHUN IIyIbC, CPEIHSS
CKOpPOCTh ocefanust sputpounutos (COI) u nap.);

2) s OICHKH OpraHu3allii pabOThl MEAMIIMHCKUX OPraHU3allfif, a TakXe JACSITEIbHOCTH
OTJENbHBIX Bpaueil M CPEeIHUX MEAMIIMHCKUX PAaOOTHUKOB (CpeHss IIUTEIbHOCTh IPEOBIBAHUS
00JILHOTO Ha KOMKE, CpeHee YMCIIO MOCEIICHUH 3a | Jac nmpruemMa B TOJUKIMHUKE U JIp. ).

B 3aBucumocTy OT XapakTepa 3aJauu MONb3yITCS TEM WU HHBIM BUJIOM CPEIHUX BennuuH. B
JTAHHOM Kypce OMOCTaTHUCTHKH OYIeT paccMaTpUBaThCsl TOJBKO Cpeonee apugpmemuieckoe
(Average, Mean), T.k. cTemeHHble CpenHHUE (CpeaHEe TapMOHUYECKOE, CpelHee KBaApaTHUecKoe,
CpelIHEee TEOMETPUUECKOE) B METUIIMHCKUX MCCIICIOBAHUAX TPUMEHSIOTCS PEJIKO.

e Cpednee apugpmemuyeckoe npocmoe

X 4
n (2.4)
rze N - obuiee YucIo YieHoB psaa (00beM BBIOOPKH);
e CpedHee apugpmemuueckoe 836euieHHOe
> xv,
Y=,
Sy,
i=l
(2.5)

I'JI€ Vi — YaCTOTHI;

Cpennee apuMETHYECKOE B3BEIICHHOE MPUMEHSETCS MPHU pacueTax B CrPYINIUPOBAHHBIX
BapHAILMOHHBIX PsAax, KOTAa Psiji pa3OMT Ha OTIE/IbHbIE HMHTEPBAIbl U €CTh JaHHBIE O YaCTOTE
KaQXJIOTO U3 HUX, HO HE MPEJCTABICHbI 3HAYCHUS OTACIbHBIX BapHaHT. B 3TOM ciydae 3a BapuaHTy
MIPUHUMAETCS CepeinHa KakJJ0r0 HHTEepBaia.

Ipumep 2.4. OnpenenuTh CPEJHIO Maccy Tejda MYKYHMH, TPUHHUMAIONIUX ydacTHE B
MEIHUIMHCKOM HCCaeT0BaHuK. JlaHHBIE TPEACTABICHBI B BUIE CTPYIIIMPOBAHHOTO BapHAIHOHHOTO
psna (tabmuna 2.3).




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeauUMHa akaaemusch» AK, AO «KOHO-KasaxcTaHCKast MEAULIUHCKAST aKaneMus»
Kadenpa: «Megunurackas 6uopusnka u HHOOPMAIMOHHBIE TEXHOJIOTHI» Ne 35-11 (B)-2025
JIeKIMOHHBIN KOMILIEKC 110 aucuuruinie «II[poeKTHas AesITeNbHOCTh H GHOCTATHCTHKA 14 cTp. u3 36
Tabnuma 2.3.
Macca Tena o0cie10BaHHbBIX KommgectBo CepenuHa uHTEpBaIa Q8
MY>K4YUH (KT) obciteoBaHHbIX (Vi) (xi) ' A
66-70,9 11 68,5 753,5
71-75,9 18 73,5 1323
76-80,9 24 78,5 1884
81-85,9 14 83,5 1169
Bcero 67 5129,5
_ Ayxpsw 31295
=0 = = 76,6 &r.
Xy 67

CTpyKTypHbIE BEINYNHBI.

e Mooa (Mode, Mo) — 3To Takoe 3HauCHUE MPU3HAKA, KOTOPOE BCTPEUYaeTCsi HAaHOOJIee 4acTo.
Ecnu Bce 3HaueHus B BApHALIMOHHOM Py BCTPEUAIOTCS OJAMHAKOBOE KOJIUYECTBO pa3, TO TAKOH psf
He umeem MoOvl. Eciii 1Ba 3Hau€HUS BAapUAIIMOHHOTO psiia UMEIOT OJMHAKOBYIO YacTOTY M OHa
OoJbllIe YaCTOTHI JIFOOOrO JIPYroro 3HA4€HHUs, TO TAaKOH BapUalMOHHBIA P MMEET 06e MOoObl
(6umooanvmwiii).

® Meouana (Median, Me) — BapuaHTa, HAXOJSNIAsACS B CEPEIMHE YIMOPSIOYCHHOTO
BapHallMOHHOTO psijia. [Ipy Hax0XKJIeHUH MeIMaHbl ClIeAyeT Pa3inyaTrh JBa CIIydas:

1. ectn 00bEM COBOKYITHOCTH N — HeuemHoe Yucio U BapUaHThl YIOPSAOYEHB! (3alMCAHbI OT
HaUMEHBLIEro K HauboJbIllieMy), TO Meduanot OyJeT BapuaHTa, 3aHUMAIOIIAs B Py LEHTPAIbHOE
nonoxenne. Ee mopsaxoBeiii HOMEp MOKET ObITh HalfeH mo ¢opmyne (N+1)/2, rme N — o0bem
BBIOOPKU;

2. eciu 00bEM COBOKYIHOCTU N — yemHoe uucno, TO MEAMAaHA paBHA IOJyCyMME BapHaHT,
HaXOJAIINXCS B CEPEANHE YIOPSA0YEHHOIO BapHALlMOHHOTO psija:

Mo =T (2.6)

B MeauIIMHCKUX UCCIIEOBAHMSX U3 CPEAHUX BEJIUYMH HanbOJIee YacTo MCITOIb3YETCs CpeIHee
apupmerrueckoe. OQOHaKo, eciu 3HAYEHUs. NPUSHAKOS UMEION pAcChpedesieHue OmiudHoe Om
HOPMANbHO20, MO OISl XAPAKMEPUCIUKU YEHMPAIbHOU MeHOeHyuu boliee 000CHOBAHHBIM S8NAENCs
UCNONIb308AHUE MEOUAHDI, A He CPeOHe20 apu@memuieckoco!

o Keanmuiu - OTJENbHbIC PABHBIE YaCTH, HAa KOTOPbIC Pa30UBACTCs BAPUAIMOHHBIH psi (prc. 2.5):

- keapmuiu (Quartilie)— BermumHbI, fAesIIe BapHallMOHHbIN PSJT Ha YCTHIPE PABHBIC YaCTH,

- xeunmunu (Quintile) - BeauuuHBI, JENANIME BAapUANMOHHBIN Sl HA TATh PaBHBIX YaCTEH;
- oOeyunu (Decile) - BeawuuHbBI, ACNANIME BapUAIlMOHHBIA PSI Ha JIECATH PaBHBIX YaCTEH;
- npoyenmunu (Percentile)- BenuuuHebI, nensme BapHaMoOHHbIA PSJ] HA CTO PaBHBIX YacTed

D, D; D! .D:, Dy D D, Dt 4
SRR 1 0 1 Y SR N AP I PR o R
PﬂlPJ.ﬂ P)‘.l PH Pll; PS&'I PH] P'-‘IJ PD PN FiW
Puc. 2.5. CTpykTypHBI€ XapaKTEepUCTUKH BapUAITMOHHOTO Psijia




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeaAnUMHa akaaemmusachl» AK AO «IOxHo-KasaxcTaHcKas MEAULMHCKAS aKaaeMus»
Kadenpa: «Megunurackas 6uopusnka u HHOOPMAIMOHHBIE TEXHOJIOTHI» Ne 35-11 (B)-2025
JIeKIMOHHBIH KOMIUIEKC 1Mo auciuiuinHe «[IpoeKkTHasl JesTeIbHOCTh B OMOCTATUCTHKA) 15 ctp. u3 36

Haubonee yacTo B CTATHCTUKE UCTIOIB3YIOTCS KBAPTHIIH.

Iepsvuit unn nuoicnuil kéapmuaw (Q1) wmu 25-w111 npoyenmuns (P2s) - 9TO 3HAUEHHE CITyIaliHOM
BEJIMYMHBI, HUKE KOTOPOTO HaxoauTcest 25% BBIOOPKH.

Bmopoi keapmunw (Q2) win 50-s111 npoyenmunn (Pso) BCeria paBeH MeIUaHe.

Tpemuii wiu eepxnuu keapmuis (Qs) wnu 75-s1it npoyenmuns (P75) - 3T0 3HAUCHUE CITyYaitHON
BEJIMYMHBI, BBIIIIE KOTOPOTO HaXoauTcs 25% BeIOOpKH (pHC. 2.6).

25% 25% 25% 25%
L —» - — \ 49
min Toos Ty5 Tn7s max

Puc. 2.6. KBaptunu

Jlnst pacyera KBapTUJIEH HA/IO MOJEIUTh BApUALIMOHHBIN Pl MEIMAHON Ha JIBE PAaBHBIC YaCTH.
Ecnu uncno BapuaHT 4eTHOE, TO PsiI ACNUM monojaMm. Ecii HedeTHoe, TO JeNUM PsJl Ha JBE YaCTH
IpUYeM MeAraHa BXOIUT B KaXAYIO 4acTb. 3aTeM HE0OXOJUMO HaWTH CepeAHHY psla A Kaxiaou
oJIOBUHBL [TosrydeHHbIe Yrciia OyayT SIBISITHCSI COOTBETCTBEHHO BEPXHUM M HWKHUM KBapTHIIEM.

Ilpumep 2.5. VIMeroTcss nAaHHbIE O JIMTENBHOCTH 3a00ieBaHMsI B TOAAX y OTHEIbHBIX
nanuenTos: 1, 7, 5, 19, 6, 12, 10, 20, 15. OnpenenuTs KBapTHIIH.

YnopspounMm BapuanioHHsIi psa: 1, 5, 6, 7, 10, 12, 15, 19, 20.

KomnuecTBo Habmonenuii - 9 — HeyeTHoe uucino. MeauaHa psjga — YHUCIO C TOPSIKOBBIM
HOMepoM (N+1)/2=10/2=5. Me=10.

Jlna ompenenenus KBapTUiIel JeuM psit Ha aBe nonoBuHsL: (1,5, 6,7, 10)u (10, 12, 15, 19, 20).
Menmnana 10 Bomnmia B KaXxayro 9acTh. Jlanee HaXoIuM MeIMaHbI IS KaX 10| TIOJIOBUHBI:

(1, 5, 6, 7, 10) — ymcaO BapWaHT HEYETHOE, MEAMAaHA — YHCJIO C MOPSAAKOBBIM HOMEPOM
(n+1)/2=6/2=3. Me=6. Takum 00pa3om, BepxHHii KBapTHIb Q1=6.

(10, 12, 15, 19, 20) - yucno BapHaHT HEYETHOE, MEAMAHA — YHCIIO C TOPSIKOBHIM HOMEPOM
(n+1)/2=6/2=3. Me=15. Takum oOpa3zom, HIXKHUI KBapTHIb Q3=15.

IToka3zaTenu U3MEHYUBOCTH (pa3HOOOpa3us)

K mokasarensM U3MEHYMBOCTH OTHOCSATCS: PA3MaX, MENCKEAPMUIbHbIL PA3mMax, OUCHepCus,
cpeoHee Keadpamuieckoe omxloHeHue, Koagpuyuenm eapuayuu,.

e Pasmax eapuayuonnozo psoa (Range, R) — pasHuma Mexay HaHOOJNBIINM M HAMMEHBIIHM
3HAUYEHUEM BapuaHT B BHIOOpKeE:

R=x_ —x ..
M mimn-? (2 7)

o Medicksapmunvnuiii pazmax (Interquartile range, 1QR) — pa3uuiia Mexay TPETHM M TIEPBBIM
KBapTHIICM:

IQR=Q3-Qx, (2.8)

o Jucnepcus (Variance, S%) — 5To cpeaHuii KBaApaT OTKIOHEHHH MHIMBUIYalbHBIX 3HAYCHUIA
MpU3HAKa OT €T0 cpesHel BeauuuHbl (0e3pa3mMepHast BEJIHMUNHA).
- npocmas Oucnepcusi.

T (R

n—1

83 (2.9)

- 636C€ULEHHAA 0ucnepcu}li
T
="
En:i{xi!-_x] Vi

n—1

52 (2.10)
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B mom cnyuae eciu Oucnepcus paccuumoléaemcsi Ol 2eHepalbHOU COBOKYNHOCMU 6
3Hamenameine opobu emecmo (N-1) nysicno cmasums N!

e  (Cpeonee reaopamuuecxkoe omrnonenue (Standart Deviation, S wiu o) - mepa paszbpoca
CIy4ailHOM BEMYMHBI OT €€ CPEIHETO 3HAUCHHMSI, BBIPAXKEHHAsI B TEX JK€ €IUHMIIAX, YTO ¥ BAPUAHTHI,

. [
OlpejIelseTes KaK KBaApaTHbIi KOpeHb U3 aucnepeny — © - V° 3 (2.11)
JIisi  XapakTEPUCTUKH JIFOOOH COBOKYITHOCTH, WMECIOLICH HOPMAIbHOE —pacnpedenenue
JOCTATOYHO 3HATH JBA MapaMeTpa. cpedHee apudmemuyeckoe W CpeoHee KEaAOpamuiecKoe
OmKIOHeHue. 3aNiChIBaCTCs TaKas XapaKTEPUCTHUKA CICIYIONIMM 00pa3oM  x + s (wmm M + o).
o Koogpdpuyuenm eapuayuu (Coefficient of Variation, V) - mepa pasdpoca ciaydaiiHoi
BEJIMYMHBI, BRIPAKCHHAS B MPOLICHTAX, OMPEICISICTCS KaK OTHOIICHHE CPEIHEr0 KBaApPaTHIECKOTO

OTKJIOHCHHS K CPEHCH BEITMIMHE MTPU3HAKA:
V= i 00
X . (2.12)

Uem Ommke KO3PPUIIMEHT BapUaIMM K HYIIO, TEM MCHbBIIC BapHallWs 3HAYCHUH MPU3HAKA.
Uem 6ombImie K03GGUIIMEHT BapUallkK, TeM 00Jiee N3MEHYHMB IIPU3HAK.

COBOKYITHOCTh CUMTACTCS OJHOPOIHOM, eCii KO (HHUIIMEHT BapHanuu He npesbimaeT 33%.

IIpu V<10% pasnooOpasue psma cumtaetcs cinadbiM, mpu 10%<V<20% — cpeanum, npu
V>20% - cuIbHBIM.

Ilpumep 2.6. B ropone IlsiMkenT B 2023 1. OBUIO MpPOBEIECHO HM3MEPEHHE MAacChl Tena 7-
JETHUX MaJbYMKOB (JaHHBIE TpencTaBieHel B Tabmune 2.4). [lo gaHHBIM  aHAJIOTHYHOTO
UCCIIeIOBaHMs, BBHIIIOJTHEHHOTO B ATOM ke ropoae, Ho B 2013 r., cpeanss macca Tena 7-I€THUX
MaJbYHKOB cocTaBisia 23,8 Kr, S £3,6 KT.

1) BbuuCauTh CpeaHee apupMEeTHUECKOE U TIOKA3aTe Il pa3Ho00pa3usi BapUAIIMOHHOTO psiaa
(nucmepcuio, cpeiHee KBaIpaTUYeCcKOe OTKIOHEHUE, KO3(PPHUIIMEHT BapHalliH).

2) OreHuTh TOJYYEHHBIE pe3yJIbTaThl, CPAaBHUTh WX BapHaOCIbHOCTh C JaHHBIMH
MIPEIBIIYIIEr0 UCCIICIOBAHUS, CJISAaTh COOTBETCTBYOIINAE BBIBOIBI.

Tab6muna 2.4.
Pe3ynbrathl m3MepeHust Macchl Tena 7-1eTHUX MalibuukoB ropoja [lIsivkent B 2023 1.
Macea Teia Cepenuna Komn-Bo L
5% 1% UHTEpBaia (xij) [MaaburKoB (Vi) "X X=X (x; —%)° (=%
15-18,9 17 16 272 -7 19 784
19-22,9 21 27 567 -3 9 243
23-26,9 25 32 800 1 1 32
27-30,9 29 16 464 5 25 400
31-34,9 33 9 297 9 81 729
Bcero 100 2400 2188
Pewenue.
"Lox.oeyu. 2400
PP L L = 24 xr.
y T TEmy, | 100
g Tpoulxi—Ew 2138
2) $°= _ mm1 T 1p0-1 221
3) == V52 =422,1= +4,7 kr.
A s 4.7

4) —E-lﬂﬂ% T 19,6%'
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BriBopbr:

1. Cpenusst macca Tena 7-I€THUX Malb4uKOB B ropoje LIIsiMkeHT cocTaBisieT 24 Kr.

2. Jluctiepcust paBHa 22,1, cpemHee KBaJpaTHUecKoe OTKIOHeHWe +4,7 kr, Kod3phUIIUECHT
Bapuanuu 19,6%.

3. Benmuunna koaddunuenta Bapuanuu, pasHas 19,6% CcBUIETENBCTBYET O CpeaHEM
pa3zHoO0pa3uM MpU3HAKA.

Takum 00pazom, MOKHO CUMTATh, YTO IMOJYYEHHAs CPEAHSS BEIMYMHA MACChl Teja SBISETCS
nocratouno tunuuHoi. [lo cpaBHenmio ¢ 2013 r. B 2023 1. oTmeuaercss Oojee 3HAYUTEIbHAs
BapualeIbHOCTh MACChl Tela Y MaJIb4YMKOB 7 JieT (+4,7 Kr npoTHB +3,6 Kr). AHAJOTUYHBIN BBIBOJ
BBITCKACT UX cornocTaBiieHus kodduimentos Bapuaruu (V B 2013 1. (3,6/23,8-100%)=15,1%).

Jlis UIUTIOCTpalliu OCHOBHBIX TOKAa3aTesiei OnmucaTesbHOM CTATUCTUKU YacTO MCIIONb3YyeTcCs
rpaduk «ayuk ¢ ycamuy (Box and Whisker plot).

Hanpumep, nmst BBIOOPOUHBIX 1aHHBIX O pocTe 30-1eTHUX KeHIIUH ObUIU MOCTPOCHBI TpaduKH
«IIMKY ¢ ycammy (puc. 2.7 a, b).

[Tpu ananuze Takux rpadgukoB 00A3aTEIHLHO HYKHO 00OpamniaTb BHUMAHKHE Ha «JIETeHAY», T.C.
YCIIOBHBIE 0003HAYEHM S, KOTOPHIC PUBOAATCS B HUKHEH yacTH rpaduka.

Ha nepBom rpaduke (puc. 2.7, a) npuBeleHbl cpeiHee, MUHUMAJIbHOE U MaKCHMalbHOE
3HAYEeHUs, a TaKKe CTaHmapTHOe OTKiIoHeHwWe. Ha BTOpom rpaduke (puc. 2.7, b) mpuBeneHBI
3HAYEHUsI MeUaHbl, 25-10 ¥ 75-ro0 OpoLEHTUIIEH.

185 i

i
185
i

185 o Cpefhes = 173 4328 Megiana = 173,33
‘ CpaareetOT.omn 10 25%-T5%
160 = (165,5847, 181,281) = (167 BOSS, 178,6418)
T Cpegdest] 96°CT.omen. N\ T Men-asc
=(153.0505, 188,8152) |, = (145 B445, 183 1058)

a b
Puc. 2.7. OroOpaxkeHre CTaTUCTUUECKUX MOKa3aTeel Ha rpaduKe LUK C yCaMu»

4. N1iocTpaTUBHBIN MaTepuAaJl: TPe3eHTAITUS, CIIal IbI.
S. JIuteparypa:

e OcHOBHas:
1. Koituy6exoB b. K. buocratuctuka. y4. nocodue / b.K. KoituyGekoB. - Anmatsl: OBepo, 2016.
2. Koituy6ekoB b.K. buoctaructuka: yauedHoe mocodue. - Isepo, 2014.
3. YUynunoBckux B.P. A6nukansip JK.H. [Ipumenenue nporpamm EXCEL u SPSS statistics ans
CTATUCTUYCCKOTO aHATN3a MEIUKO-OMOJIOTMYECKUX JIaHHBIX. Y4. mocooue.- UIT "AKHYP", 2021

o JlonmoHUTETIbHAS
1. Koituy6ekoB b.K. buocraructuka. Monorpagus.- Anxmars: TOO DBepo, 2024.- 152c¢.
2. byxap6aeB M. A. MenunuHckas ctaTucTika: yaeoHoe nocoodue / M. A. byxap6aes, B. H.
Kazaraues. - 2-e u3g. - Anmarel: Onurpad, 2022. - 268 c.

® DJIEKTPOHHBIE PECYPCHI:
1. Koituy6ekos b.K., Copoxnna M.A., bykeeBa A.C., Takyanuna A.1l. BUOCTATUCTUKA B
mpUMepax | 3ajadax: YueOHo-mero. mocodue/— Anmmarsl TOO «3Bepoy, 2020. — 80 c.
https://elib.kz/ru/search/read_book/870/
2. Koituy6ekoB b.K. buocratuctuka: Yuednoe nocooue: MznarensctBo «IBepo», Anmatsl, 2020,



https://elib.kz/ru/search/read_book/870/

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeanuuHa akapemuscobl» AK AO «KOwHo-KasaxcTaHCcKasgs MeOUUUHCKAs akaaemMus»
Kadenpa: «Megunurackas 6uopusnka u HHOOPMAIMOHHBIE TEXHOJIOTHI» Ne 35-11 (B)-2025
JIeKTIMOHHBIHN KOMIUTEKC 1o nuciurinae «[IpoekTHast JesITeTbHOCT U OMOCTaTHCTHKA 18 ctp. u3 36

154c. https://elib.kz/ru/search/read_book/867/
3. buocrarucruka [ OnextponHsIii pecype]: yueonuk /KK, Kynabaes [u ap.].- DIeKTpOH. TEKCTOBBIC
naH. (85,7M6).- Illeimkent: FOKI'®A, 2015. — 187¢. s1. ont. guck (CD-ROM)
4. B.P. Uynunosckux, XX.H. AGaukansip. [IppMeHeHre KOMIBIOTEPHBIX IPOTPaMM JUISL TPOBEPKH
CTaTUCTUYECKUX TUIIOTE3 B MEAUKO-OMOIIOTUYECKUX UCCIeI0OBAaHUAX: yueOHOe mocodue. —
Kaparanna: UIT «M3narensctBo AKHYP».-2016, 100 c. https://aknurpress.kz/reader/web/1344
5. B.P. Uynunosckux, XK.H. A6aukanpip, A.ILl. Kaunora, A.Y. Antaesa. [I[pumenenue nporpamm
EXCEL u SPSS Statistics st CTATHCTUYECKOTO aHATN3a MEIUKO-OMOIOTUIECKHUX JAHHBIX: Y4.1T0C.—
Kaparanpa: UIT «M3narenscteo AKHYPy».— 2016, 128c. https://aknurpress.kz/reader/web/1342

6. KoHTpoOJIbHBIE BONIPOCHI:
J11g 4ero ucnonb3yercs onucareabHasi CTaTUCTHKA?
UYro Takoe BapualMOHHBIN psa?
Kakue Buabl BapualliOHHBIX PSAOB BBl 3HaeTe?
C moMoIIpI0 Kakux rpaduIecKuX HHCTPYMEHTOB MOKHO MPEJACTABUTH BApUAIMOHHBIN PsiT?
J1J14 4ero UCcnoNb3ylTCsS CpeIHUE BETHUNHBI?
Kakue BUIBI CpEIHUX BEIMYWH BbI 3HACTE?
B yem paznuurie Mexay IpOCTHIMU U B3BEIICHHBIMUA BETUYMHAMU?
Kak onpenenuts Moy, MeIMaHy ¥ KBapTHIIM BapUAIIMOHHOTO psiga?
[To kakuM KpUTEpUsIM MOKHO OLEHUTH pa3HOOOpa3ue npu3HaKa?
0. KakoBo Ha3Ha4YeHHE TUCTICPCUN?
11. KakoBo Ha3HaUEHUE CPEAHETO KBAAPATUIECKOT'O OTKIOHEHUS?
12. Kak nHTepnperupyercs 3HaueHue Ko uIeHTa Bapuaum?
13. Kakue craTtucTHyeckre TOKa3aTeld MOTYT OBITh HCHOJIB30BAaHbI MPH TOCTPOSHUHU Trpaduka
«SIIIHUK C ycamu»?

ROONO A WNE

JIEKIIU S Ne3

1. Tema: HopmanbsHoe pacnpenenenue. OCHOBBI TEOPUU MPOBEPKU CTATUCTHUECKUX THUIIOTES.
Kputepunu cornacus.

2. Hean: GpopMupoBaHue y oOy4Jaronuxcsi MpeACTaBICHUs] 0 HOPMAJIbLHOM PaclpeeiIeHuN U
3HAKOMCTBO C OCHOBHBIMU MOHSATHUSMHU TEOPUH MPOBEPKH CTATUCTUUYECKUX THIIOTES.

3. Te3ucnl JeKUNHU:

Hopmanvhoe pacnpedenenue.

it Toro, WTOOBI MPaBMIBHO BHIOPATh CTATUCTHUSCKUW METOJ JUISI aHAIHW3a H3y9aeMOTo
npu3HaKa (epeMeHHO) HE0OXOMMO 3HATh €T0 3aKOH pacnpeoeneHus.

3axon pacnpedenenusi cayuaiHol 6eIuYUHbl — STO COOTBETCTBHE, YCTAHABIMBAEMOE MEXKIY
BCEMHU BO3MOKHBIMU YHCJIOBBIMH 3HAUEHUSIMH CITyYailHOW BEIMYMHBI U BEPOSTHOCTSAMU (4aCTOTAMM)
WX MOSBJICHUS B COBOKYITHOCTH.

Haubonee wyacto mnpuMeHseMbIMH Ha TIPAKTHKE SIBISIOTCS CJIEAYIOIINE BHJIbI 3aKOHOB
pacrnipenenenus: OnHoMuaIbHbIHN, [lyaccoHa (011 duckpemuulx ciyyaiinblx 6eauduH); PABHOMEPHBIH,
OKCTIOHEHIIMATBHBINA, HOPMAJIBHBIH (07151 HENPepbleHbIX CLYHAUHBIX BETUYUH).

[Ipu cTaTUCTHYECKOM aHAIN3e MEIUIUHCKUAX JAHHBIX HAWOOJBINMA WHTEPEC IMPEIACTABISAET
HopManvbHoe pacnpedeiienue, TaK Kak MHOTHE OMOJIOTMYECKHE M MEAUIMHCKHE IoKa3aTelu (pocT,
BEC, YPOBEHb XOJIECTEPHHA, apTepHajbHOE IaBlIeHHE, TEeMIepaTypa, IOKa3aTeJd KpOBH U p.),
UMEIOT 3aKOHBI pacIpeesieH s, OJIN3KUE K HOPMALbHOMY.

Hopmanvnoe (unu I'ayccoso, unu xonokonoobpasnoe (bell-shaped)) pacnpeoenenue (puc. 3.1)
XapaKTepu3yeTcs TeM, YTO HauOOoJbIIlee YUCI0 HAOTIOACHUI UMEET 3HaUeHHEe, OTM3KOe K CPETHEMY,
1 4eM OOJIbIlIe 3HaUEHUS OTIAMYAIOTCA OT CPEIHEr0, TEM MEHbIIE TAKMX HAOJI0ICHHUH.
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. RN
-"
Me=X =Mo

Puc. 3.1. HopmanbHoe pacnpenenenue nepeMeHHoM

Ha pucynke 3.1 mo ocu y 0003HaueHBl 3HaUYCHUsI, KOTOPbIE MPUHUMAET NPU3HAK, MO OCH X —
4acToTa BCTPEYAEMOCTH 3HAYEHUH NMpU3HaKa. Yem yallle BCTpedaroTCs JaHHbIE 3HAYEHUS, TEM BBIILIE
KkpuBas. [Ipu HOpMaIbHOM pacmpeeseHuH HanOOIbIIas 4acTOTa BCTPEYAEMOCTH MPHUXOIUTCS Ha
00JIaCTh CpeIHUX 3HAYCHUH MPU3HAKa.

CnyvaiiHast ~BenuuMHa (NIPU3HAK, TIEpEMEHHas) X, [OAYMHSIOWA’CS  HOPMaJbHOMY
pacripesieIeHuI0 UMeeT (GYHKLUIO INIOTHOCTH BEPOSITHOCTH BUA:

Y - Lae—p)?
fO) =—=e =z, (3.1)

rJie |I — MaTeMaTHUecKoe oxumanue (X - BEIOOPOUHOE CpeHee SIBJISETCA OLEHKOH MaTeMaTHUecKoro
OKHJIAHUS);
0 — cpeliHee KBaJpaTUUYECKOE OTKJIOHEHHUE (S — BHIOOPOYHOE CpeHEee KBAaIpaTUYECKOE OTKIOHEHUE
SIBJISIETCSL OIICHKOH ©).

T.e. xonmokonoo0pa3Hast KpuBasi onuckBaeTcst pyHkmmei (3.1).

Kpusas nopmanvnozo pacnpedenenusi obnaoaem ciedyroumumi C8OUCMEaAmMU:
HMEET KOJIOK0JI000pa3Hyto popMy, a 3HAUUT CUMMETPUYHA OTHOCUTEIBHO CPEJTHETO 3HAUCHHUS;
BbIOOPOYHOE CpeiHEe, MOJIa U MEIMaHa PABHbI U COOTBETCTBYIOT BEPILUMHE pacIlipe/leIeHus;
ACUMMTOTHYECKH (OECKOHEUHO OJIHM3KO0) MPUOIMKAETCS K OCH abCIuCC;
IUTIOIIAb 1101 KPUBOM HOPMAJIBHOTO paclpenienenus npuaumaercs pasHoi 1 (uimu 100%);
X yS:

(bopma KpUBOIA 3aBUCHUT OT IBYX ITapaMeTpOB
® TIPaBUJIO «Tpex curm» (puc. 3.2):
68,2% Bcex 3HAYECHHI HOPMAJIBHO PACIPEICICHHON CIy4ailHOM BEJIMYMHBI JIEKAT B MHTEpBAJE
(E —or x4 ::r)-

)
95,4% Bcex 3HaYCHUI HOPMAILHO PACHPEICICHHON CIIYYallHON BEJIMYWHBI JIS)KAT B HHTEPBAJIC
ICE -2 x + 2:7)-

)

99,6% % Bcex 3HauEHUI HOPMAIbHO pACHpPEACICHHON CIy4yallHON BENWYMHBI JIeKaT B

MHTEpBAJIe (x—30: =+ 3u]_

34,1% 34,1%

00 01 02 03 04

—30 —20 —-10 K 1o 20 30

Puc. 3.2. [IpaBuiio «rpex curm»
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B Ononorun 1 MeauIuHE TaK)KE HEPEIIKO BCTPEUACTCS dCUMMEMPUYHOE pachpeoeieHue.

B omnmume OT HOPMAJBHOTO ATOT BUJA pACIPENCICHUS HE HMMEET CHMMETPUYHOCTH.
Pacmipenenenre MoXeT OBITH «PaCTSHYTO» KaK BJIEBO, TAaK U BIIPABO.

Kosgppuyuenm acummempuu (Skewness, AS) — mokaszarenb, KOTOPBIH XapaKTEepPH3yeT
CKOLICHHOCTh PACHpPEICICHHS .

- K3

As
s3 (3.2)

B g —x) 3
Tne i = =1 ; 3

Ecnn As>0, To pacmpezerneHune «pacTsiHyTo» BiieBo, a ecinu AS<O — To BmpaBo. Y BBIOOpKH,
MMEIOIICH HOpMAaJIbHOE pachpeneicHne, KodI(QPUIMEHT aCHMMETPpUN PaBEeH WM OYCHb OJIM30K K
Hymio (puc. 3.3. a).

Koapdpuyuenm skcyecca (Kurtosis, Ex) — mokazaresb, KOTOPbIH XapaKTepU3yeT OCTPOTY IHKA
pacrpeeneHust:

Ex=%_3, (3.3)

?:1(3‘512 - E)4 "Vi

Mty =
raec mn

Ecmu Ex>0, To pactpenencHre uMeeT 001ee OCTPBINA MUK, YeM Y HOPMAIBHOTO pacipeaelieHus,
eciu Ex<0, To pacripeeneHne UMeeT 0oJiee «I0JIOTHI» MUK, YeM Y HOPMaJbHOTO pacnpeaesneHus. Y
BBIOOPKH, HMMEIOIICH HOPMAIIbHOE pacipeeicHue, KodhpUIMeHT 3kcriecca O30k K Hy: o (puc. 3.3. b).

fa As>0 As=0 As< O i Ex=0 }x>0 Ex<0

X X
a b

Puc. 3.3. I'paduueckas unTepnperanus 3HaueHU K03 PuUIieHTa aCUMMETPUHN U FKCIIECCa

OcnosHule nonsamus u onpeoeneHus meopuu RPo8ePKU CMamucmuyecKux eunomes.

B mpu mpoBeneHWHM HaydHBIX WCCIEIOBAHWK B OOJACTH MEIMIIMHBI, 3IPABOOXPAHEHUS H
dapmanuu yacto TpedyeTcs MO HaOJIIOACHUSM BBIOOPKHM BBICKa3aTb HEKOTOPOE CYXJIEHUE
(eunomesy) OTHOCHUTENILHO WHTEPECYIONIMX AKCIEPUMEHTATOpa XapaKTEPUCTHK T'eHepalbHON
COBOKYITHOCTH, M3 KOTOpPOM 3Ta BbIOOpKa wH3BiIedYeHA. To €cTh, peub HUAET O nposepke
CMAMUCMUYecKux 2unomes.

Teopusi nposepku cmamucmuyeckux 2unome3 SBISETCS OCHOBHBIM HHCTPYMEHTOM
JIOKa3aTeIbHON MEIUITUHEI.

Cmamucmuyeckas eunome3a — 3TO HEKOTOPOE MPEIIOI0KEHUE O YHCIOBBIX Iapamerpax
U3BECTHOI'O pactpeeNieHus (cpednem, oucnepcuu, cpeoHem Keaopamuieckom OMmKIOHEHUl) WIA O
BUJIC 3aKOHA paclpeieIeHus CIIyJyailHON BETUUHHBI.

Bcerna BeiaBuraroTcs 1Be rUnoTe3bl: Hynesas (Ho) u anomepnamusnas (Hu).

Hynesasn cunomesza Ho (ocnognas) - rumote3a 00 OTCYTCTBUHU Pa3iMuUil MEXAy TpyIIaMu,
1100 00 ONpeNIeNeHHBIX 3HAYEHUAX MapaMeTpoB, JTM00 O COOTBETCTBUU pacHpe/IesIeHUs CIIydaiHOM
BEJIMYMHBI ONPEICICHHOMY 3aKOHY (HarpuMep, HOpMaIbHOMY).

Anomepnamuenasn 2unomeza Hi (Konxkypupylowas) - TUIIOTE3a O CYLECTBOBAHUM Pa3IndUi

3
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MEXIy Tpynnamy, Ju00 00 OTIMYaoIUXCs OT 3aJaHHbIX 3HA4YE€HUN napameTpoB, JHOO o
HECOOTBETCTBHHU PACIPEICIICHNS OIPEACICHHOMY 3aKOHY.

HyneBast runoresa popmynupyercs TakuM o0pa3oM, 4YTOObI OHA ObLIa IPOTUBONOJIOKHON TOM
UCCIIEIOBATEIbCKONW TUIOTE3€, KOTOpas MOCIYXHJIA IOBOJOM JJsl IPOBEICHUS HCCICIOBAHUS.
Hanpumep, HyneBas rumoresa INpH CpaBHEHUM IIPU3HAKOB B JBYX [pyHmax Bcerga Oyner
YTBEPXAATh, YTO PA3JINYUI MEKYy HUMU HET, @ AJIbTEPHATUBHAS, YTO PA3JIUYUS €CTh.

B pesynbraTe npoBepku HyleBas runoresa JInbo MpUHUMAETCs, TM00 OTBEpPraeTcs B IOJb3y
anbTepHaTHBHOM. [IpH 3TOM ecTh pUCK AOIMYCTHTH OIIMOKH ABYX TUIIOB (pHC. 3.4).

Ho npunnmaercs Ho orBepraercst
Ho Bepna Bepnoe penienne Ommuoka | pona (o)
Ho s10:xkH2 Ommuobxka Il pona (P) BepHoe pelienne

Puc. 3.4. Ommbxu nepBoro u BTOPOro pojaa

Ouubka nepeoeo poda COCTOMT B TOM, YTO TUIoTe3a Ho OyaeT OTBEprHyTa, XOTS Ha CaMOM
JeJie  OHA IpaBUJIbHAS. BepOSTHOCTH JOMYCTHTh TaKyl0 OMIMOKY HAa3bIBAETCS YPOGHEM
snavumocmu (o).

Jna meouyunckux u apmayesmudecKux ucciedo8anuti NPUHUMAOm ypogensb 3HAUUMOCU
a=0,05.

Owubra 6mopo2o pooa COCTOUT B TOM, YTO rumote3a Ho OyneT npuHsITa, HO HA CAMOM JIEJIe
OHa HempaBuibHas (J0XkHAas). BeposATHOCTH AOMYCTUTH TaKyl0 OLIMOKY HA3BIBACTCS YPOGHEM
oosepumenvroil seposmuocmut ().

3nauenue 1-B Ha3BIBAIOT MOWHOCML  WOKpUmepuss — —  3TO  BEPOSTHOCTh  OTBEPIKEHUS
HEMPaBWILHON TUTIOTE3HI.

Hanpumep, manueHT 0OJEH, HO aHAIM3 KPOBH 3TOT0 HE TOKa3al (1oscHoompuyamenbhbviil
pe3ynbTtar). Bpau He Ha3HAauMI JeueHne NaleHTy U JOIycTuI omuoKy | pona.

Hanmpumep, mnamuweHT 340poB, HO aHAaNW3 KpPOBU TOKa3an Haimuuue 3aboseBaHUs
(nosrcnononosicumensuwitl pe3ynbrat). Bpad HazHauMII MANMEHTY JICUYCHHE W JOMYCTHI OmuoKy Il
pona.

Jliss TIpOBEpPKH HYJIEBOM THUIOTE3bl TMPHUMEHSIOT CTATUCTHYCCKHE METOABI (TECTBl WU
KpUTEPHUN).

Cmamucmuyeckum Kpumepuem (mecmom) Ha3bIBACTCSI MaTEMaTHUECKOE MPABHIIO, COTJIACHO
KOTOPOMY BBISICHSIETCSI, COOTBETCTBYET MJIM HET MHTEPECYIOIIasi UCCIIE0BATENs TUTIOTE3a OMBITHBIM
(AMIUPHUYECKIM) TaHHBIM.

Cmamucmuxa — 53T0 (QYHKUUS OT BbIOOPOUYHBIX HaOMIONEHUH, Ha OCHOBE KOTOPOM
MIPUHUMACTCS WJIH OTBEPracTCsl HyJIeBasi THIIOTE3A.

Habnwoaemoe (amnupuueckoe, pacuemuoe) 3Ha4YEHHUE KPUTEPUS — ITO 3HAUEHHE, KOTOPOE
paccynTaHO 1O BBIOOPOYHOW  COBOKYITHOCTH, TIOAYMHSIONICHCS OMpEAENEHHOMY 3aKOHY
pacrpeeneHus.

Obnacme npuusimus - MHOXKECTBO BO3MOXHBIX 3HAYCHHH CTATHCTUYECKOTO KPUTEPHUs, TIPU
KOTOPBIX HyJIeBasi TUIIOTE3a MPUHUMAETCSL.

Kpumuueckas obnacms - MHOXKECTBO BO3MOXHBIX 3HAUEHUH CTATUCTHYECKOTO KpUTEPHs, TPU
KOTOPBIX HyJIeBasi TUIIOTE3a OTBEPraeTcsl.

Kpumuueckue mouku - TOYKHW, pa3rpaHUYMBAIONINEC KPUTHUYECKYIO O0JIaCTh M 00JacTh
MPUHATUA TUTIOTE3BI (puC. 3.5).
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oy -
. Kpntnueckad 06:1acTh
H, oTtBepraerca

L -
; I'\]_)TITII‘IECKFIH 00JacTh

Obnacte H, otBepraercs

1
]

R =Tl

%5 X fhes X
0 z

Puc. 3.5. Kpurnueckast 06:1acth ¥ 00,1aCTh IPUHSITHS TUIIOTE3bI

Bun obactu npuHSTHS HYyJIEBOM TMIIOTE3bI 3aBUCHUT OT BU/Ia aIbTEPHATUBHON THIIOTE3bI.

Ecnn anpTepHaTMBHAs T'MIIOTE3a COAEPXKUT 3HAK Oojblie (Hampumep, H;:¥ =3), To obnacth
MPUHATHS OyIeT MPaBOCTOPOHHEH.
Ecnu anpTepHaTHBHAS THIIOTE3a COAEPKUT 3HAK MeHblle (Hampumep, Hi¥ <3) 10 o6Gmacts
MPUHSATHS OyIET IEBOCTOPOHHEH.

Ecnu anpTepHaTHBHAsA TUIIOTE3a COJIEP)KUT 3HAK HE paBHO (Hampumep, H,:i =35), To o0nacThb
MPUHATHS OyJIET IBYCTOPOHHEH.

Cxema nposepku cmamucmuyecKux 2unomes:
BriaBurarooTces qBe TUIOTe3bl: OCHOBHAS (HyJNeBast) «/Ho» U anbTepHATUBHAS «H1».
3amaercst ypoBeHb 3HAUUMOCTH 0.
[To ucXOIHBIM TaHHBIM, T.€. IO BHIOOPKE, BBIYUCIIAECTCSA HAOII0JaeMOe 3HAUCHUE KPUTEPUSL.
[lo crennanbHBIM CTATUCTUYECKMM TaOIMLIAM OIIPENIENIAETCS TAOIMYHOE 3HAYEHUE KPUTEPHUSL.

5. Ilyrem cpaBHeHHMs HaOI0JaeMOro M TAaONIUYHOIO 3HAYEHUH Je’aeTcss BBIBOA O
MPaBWIBHOCTU TOW WUJIM UHOMW TUITOTE3BI.

Kpumepuu coenacus

IIpoBepka BBIOOPOYHONM COBOKYMHOCTM HA COOTBETCTBHME HOPMAIbHOMY paclpeieseHUI0
SBJIACTCS BaXKHEWUILINUM 3TAallOM HAyYHOI'O MCCIIENIO0BAaHUS, T.K. OT PE3yJbTaTOB IMPOBEPKU TUIIOTE3BI O
HOpPMaJIbHOCTH  paclpeieNieHuss HSMIUPHUYECKON  COBOKYNHOCTHM  3aBHUCHT  BBIOOp  MeToja
CTaTUCTHYECKOTO aHalIu3a AaHHBIX. T.e. 0e3 oTBeTa Ha BOIpoc «SIBhseTcs U BIOOPKa, MoAJIeKaIas
U3Y4YEHHUIO, HOPMAJIbHO pACHpPENCIIEHHOI?» HeNnb3sl MNPUMEHSITb, a TeM Ooyiee MPaBUIbHO
MHTEPIPETUPOBATH PE3YNbTAThl CTATUCTUYECKOIO aHAJIN3A.

JUis mpoBEpKU THMIIOTE3bl O HOPMAJIbHOM PpAacHpelelIeHUH BBIOOPKU NPUMEHSIOT Kpumepuu
coanacus.

Kpumepuu coenacusa nar0T BO3MOXKHOCTB  OIpPEACIINATH, KOTJA PACXOKIACHUS MEXIY
TEOPETUYECKUMH M SMIMPUYECKMMM YacTOTaMHU CJIEIyeT IPU3HAaTh HECYUIECTBEHHBIMH, T.€.
CITy4allHBIMH, a KOTJ]a — CYIIIECTBEHHBIMH, T.€. HeCIydaiHbIMU (pHC. 3.6).
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Puc. 3.6. ConocraBieHue SMIUPUYECKUX U TEOPETUUECKUX YaCTOT
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HaunGonee pacnpocTpaHEHHBIMH KPUTEPUAMH COTJIACHS SBJISIOTCA KpuTepuu y>-IlupcoHa u
Koamoroposa-CmupHoBa.
Cxema npumenenus kpumepus coznacus y>~Ilupcona (chi-square goodness of fit test):
1) Ho: cnyvaiinas BenmuurHa «X» HOPMaJbHO pacrpesieiicHa.
Hi: ciyuaiinas BenmuunHa «X» He SBISETCS HOPMAIBHO PaCIpeIeIeHHOM.
2) a=0,05 - ypoBeHb 3HAYMMOCTH.

* 2
< (=)
Vi =V
2
3) X pacu :z o (3.4
i=1 Vi

rac K - ancio HHTEPBAJIOB, HA KOTOPOC p336I/ITO OMIIMPUYICCKOC paclpe€aAcCICHuE, V; - Ha6HIOI[aeMaH
JacToTa IIpu3HaKa B i-i rpymme, v; - TCOpCTH4cCKas 4aCcToTa.

TeopeTqucxaﬂ qacToTa V; BbIYUCIISICTCA 110 (I)opMyJIe:

vi=n-p,
(3.5
TZIE pi - BEPOSTHOCTH IOMAJaHUS CIy4ailHOI BEJIMYMHBI B HHTEPBAI [Xi, Xi+1], KOTOpBIE HAXOAATCS IO
bopmyre:
X, —X X —X
pi(Xi <X< Xi+1):(D( & j—CD( I j

S s/, (3.6)

rme X - BEIGOpOUHOE cpeiHee, S - CpeJHee KBaApPATHUECKoe OTKIOHeHHe, D(X) — (yHKuus

pacrpeiesieHusi HOpMUPOBAHHOTO HOPMAJILHOTO PacpeIeICHUSI.
Jns ynoOcTBa BBIYHCICHUN 3amofHsA0T Tabmuiy Buaa 3.1. Cymma, moAcCYMTaHHAs B

ITOCJICIHEM CTOJ'I6I_IC 15 6y,HeT pPaCYCTHBIM 3HAUYCHUCM Zzpacq.

Tab6muna 3.1.
) 2 a2
WNurepBan Owmmnupuueckne | BepostHoctu | Teopernueckue (V}' — Vi] {:Vi a Vij
[Xi, Xi+1] Y4aCTOTHI Di 9acTOTHI NI O
Vi Vi* i

4) Komasa (a5, ),
rae f=k-3 - umcio creneneit cBOOOBI Ui HOPMAIBLHOTO pacipeelieHus (TabinuHoe 3HaueHue), K -
YHCII0 UHTEPBAJIOB, HA KOTOpPOE pa30uTa BHIOOPKA.

5)  Ecmu y°pecu< y%macs, T0 «Ho» mpuruMaeTcs.

Ecnu g% pace™ y°macs, T0 «Ho» oTBEpraeres.

Kpurepwnii cornacus Ilupcona npumensiercst npu Oonbiiom yucie Habmroaenuit (n>30), npu
3TOM YacTOTa Ka)KJAOH IPYIIIBI T0JKHA OBITh HE MEHEE TISITH.

Cxema npumenenus Kpumepusn cozracusa Koamozoposa — Cmupnosa (Kolmogorov -
Smirnov goodness of fit test):

1) Ho: cny4aiiHas BenmuunHa «X» HOPMAJILHO paclpe/iesieHa.

Hi: ciyuaiinas BenmnunHa «X» He SBISETCS HOPMAIBHO pacipeiesIeHHOM.
2) a=0,05 - ypoBeHb 3HAYNMOCTH.

3) ﬂ’paclt KN dn‘ax \/ﬁ ! (37)
rae d., = max| F.(x)— F(X)| - MaKCHMAaJIbHOC 3HAYCHHUE a0COJIOTHON BEIIMYMHBI PA3HOCTH MEXKIY

HaOrogaemoit GyHkiuei pacnpenencaus Fn(X) ¥ COOTBETCTBYIOIICH TeOpeTHUYCCKON (DYHKIHEH
pactpenenenust F(X), N - 9uciio HaOMIOJCHUN B CTATUCTUYCCKOM PSIY.
3HaveHMs] TEOPETUUCCKON (GYHKIMKU pactpeneneHuss F(X) aasi HOpMaabHOTO pacripeaeeHus
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BBIYUCIISIFOTCS 110 hOpMyJIe:
1 X, —X
R a0, (3.8)
S

e X

Jlamnaca.
st ynoOcTBa BBIUMCICHUM 3amoiHA0OT Tabmuny Buaa 3.2. HauwbOonbniee 3HavyeHHE B
MOCJIeTHEM CTOJIOIE U Oy/IeT pacueTHBIM 3HAUCHUEM A

‘pacu’

- BBIOOPOYHOE CpefHee, S - cpeaHee KBaapaTHdeckoe OTKIoHeHue, D(X) — yHKmusa

Tabnuna 3.2.
Wntepan | Dmmnupuyeckue | Hakorennole | Habmonaemas (Teopernueckas
[Xi, Xi+1] YaCTOTHI 9aCcTOTHI byHKIus byHKIusA
Vi Vi, naronn pacnpenenenus pacnpenenenus|r (x) — Frx)l
| o )
F, (J:] _ Lot F(X)
n

4)  Jmasx=1,36 (Tabmmunoe 3nauenue npu a=0,05).
5 Ecm A, <A TO «Ho» mpuHUMaETCH.

‘pacy—

Ecnu /1p >4

Kpurepuit Konmoroposa-CMupHOBa pUMEHSETCA TP 00IbIIOM yrcie Habmoaenuit (n>30).
4. WitiocTpaTUBHBINA MaTepuaJl: Ipe3eHTAIUS, CIIalIbI.
S. JIuteparypa:
e OcHOBHas:
1. Koituy6ekos b. K. buocratucruka. yu. nocodue / b.K. Koituy6ekos. - Anmatsl: OBepo, 2016.
2. KoituyoekoB b.K. buocraructuka: yaedHoe mocodue. - Isepo, 2014,
3. Uynunosckux B.P. A6auxansip JXK.H. IIpumenenue nporpamm EXCEL u SPSS statistics st
CTaTHCTUYECKOI0 aHaIN3a MEAUKO-OMOJIOTHUECKUX JaHHBIX. Yu. mocooue.- UIT "AKHYP", 2021
e JlonoysiHUTEIbHAS:
1. Koituy6eko b.K. buocrartucruka. Monorpagus.- Anmatsi: TOO 3Bepo, 2024.- 152c¢.
2. byxapb6aeB M. A. Menununckas cratuctuka: yueoHoe nmocooue / M. A. Byxap0Oaes, B. H.
Kazaraues. - 2-e u3a. - Anmarsl: Dnurpad, 2022. - 268 c.
® DJIEKTPOHHBIE PECYPCHI:
1. Koituy6exoB b.K., Copoxuna M.A., bykeea A.C., Takyaguna A.11. BUOCTATHUCTUKA B
npUMepax U 3ajavax: YuebHo-merol. nocooue/— Anmarsl TOO «3Bepor, 2020. — 80 c.
https://elib.kz/ru/search/read_book/870/
2. Kotiuy6ekoB b.K. buoctaructuka: Yuebnoe nocobue: Mznarenbcto «IBepo», Anmatsl, 2020,
154c. https://elib.kz/ru/search/read_book/867/
3. buocrarucruka [ DnexTponHsIi pecype]: yueonuk /KK, Kynabaes [u ap.].- DIeKTpoH. TEKCTOBBIE
naH. (85,7M0).- lsimkent: FOKI'®A, 2015. — 187c¢. 1. onrt. muck (CD-ROM)
4. B.P. Uynunosckux, XX.H. AGauxaneip. [IpuMeHeHre KOMIbIOTEPHBIX MPOrPaMM ISl TPOBEPKH
CTaTHUCTUYECKUX TUIIOTE3 B MEAUKO-OMOIOTUYECKUX UCCIIeIOBAaHUAX: YUeOHOe ITocooue. —
Kaparanna: UIT «M3mxarensctBo AKHYP».-2016, 100 c. https://aknurpress.kz/reader/web/1344
5. B.P. Uynunosckux, XK.H. Abaukaneip, A.ILl. Kaunosa, A.Y. Anraesa. [Ipumenenue nporpamMmm
EXCEL u SPSS Statistics ajsi CTAaTHCTUYECKOTO aHAIN3a MEANKO-OMOIOTUIECKIX JAHHBIX: Y4.MTOC.—
Kaparanna: UIT «M3narenscteo AKHYPy».— 2016, 128c¢. https://aknurpress.kz/reader/web/1342
6. KonTpoJibHbBIe BONIPOCHI:
1. YTo Takoe 3aKOH pacnpeieIeHUs CIIy4YailHOW BEJTUYUHBI?
2. Kakue Buibl pactipesieieHnit Hanboee 4acTo MPUMEHSIOTCS Ha MPaKTHKE?

mabn?

0 «Ho» OTBCPracTcs.

mabn’


https://elib.kz/ru/search/read_book/870/
https://elib.kz/ru/search/read_book/867/
https://aknurpress.kz/reader/web/1344
https://aknurpress.kz/reader/web/1342
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3. llouemy mpu CTaTUCTHUYECKOM  aHalIM3€ MEIUUUHCKAX JaHHBIX HaWOONBIIMIA HHTEpeC
IIPEJICTABIISIET HOPMaJIbHOE paclpeneacHue?

4. Kakumu cBoiicTBaMu 00J1a/1ae€T KpUBasi HOPMAJIBHOTO paciipeieeHus?

5. OT Kakux mapaMeTpoB 3aBHCUT (POPMA U PACIIOIOKEHUE KPUBOH HOPMAIBHOTO PACIIPEICICHIS?
6. Kakue nokaszarenu xapakTepu3yloT aCUMMETPUYHOE pacripeesieHue?

7. YUTO Ha3bIBACTCS CTATUCTUYECKOM TUIIOTE301?

8. B uem paznuure MeXay HYJIEBOW U alIbTEPHATUBHOU T'MIIOTE3aMU?

9. Yro Ha3pIBaeTCs OMIUOKOW MEPBOTO U BTOPOTO poaa?

10. Yro Ha3bIBaeTcs JOBEPUTEIHHON BEPOATHOCTHIO U YPOBHEM 3HAYHUMOCTHU?

11. Yto Takoe CTaTUCTUUECKUN KpUTEPUI?

12. KakoBa o01miast cxema IpoBepKH CTAaTUCTHYCCKUX TUITOTE3?

13. Iyt uero ucronab3yloTCs KPUTEPUH COTIIacus?

JIEKIIU S Ned

1. Tema: [Tapamerpudeckue METOAbI CPABHUTEIHLHON CTATUCTUKU

2. Hean: GopmupoBaHue y oOOydarolUXCs TPEICTABICHUS O MapaMETPUUYECKUX METOoHax
CPaBHUTEIbHOU CTATUCTHKU, UX NPAKTUUYECKOM MPUMEHEHUM M HHTEPIpPETAlUU pe3yJbTaTOB B
KOHTEKCTE MEIULIMHCKUX HCCIEI0BaHUH.

3. Te3ucnl JeKINHU:

[Ton cpasnumenvHoll cmamucmuxoii MIOHUMAIOT MPOBEICHNE CPABHUTEIHLHOTO aHAIHM3a TaHHBIX
B JIByX U Oojiee rpynmnax. 9To OJUH U3 OCHOBHBIX METOJIOB, IPUMEHSAEMBIX B MEAMIIMHE U HAYKE B
[EJIOM JJIs1 OLIEHKH 3(PPEKTUBHOCTU PA3TUYHBIX MOJXOA0B, CTPATET Ui, TEXHOIOTHA.

Haubonee wacto BcTpewaromiedics 3agadyeld HpU NPOBEACHUM HAYYHBIX HCCIIEJOBAHUN B
00J1IaCT MEIUIMHBI SIBJSIETCA CPABHEHUE MAHHBIX, MOJTYYEHHBIX B Ipollecce HAOIIOJCHUHA HIIH
SKCIEPUMEHTOB, B pa3HbIX BBIOOPOUHBIX COBOKYMHOCTSX. Hampumep, onHa BbIOOpKa — onvimhas
(uccnenoBareNn OKa3ald BIUSHME Ha W3yyaeMblil OOBEKT WM sBIEHHME), a BTOpas BBHIOOpKa —
KOHmMpobHas (BO3AEHCTBUS HAa 0OBEKT HAaOII0/IeHNs 0Ka3aHo He ObLIO).

Ecnu nccnenoBarento yaaercsi 3aMeTUTh KaKUe-TM00 YNCIIEHHBIE Pa3INyuus B XapaKTepUCTUKAX
CpaBHMBAaE€MbIX BBIOOPOK, TO BO3HHMKaeT Bompoc: «KakoBa BepOSTHOCTH TOrO, YTO ATH pa3iIvyus
HeclyyailHbl U OyAyT cMCTeMaTHYeCKH MOBTOPATHCA B JAajbHEHIIEM MPH BOCIPOU3BEACHNUN YCIOBUN
SKCIIEPUMEHTA?», WU JAp. CIOBaMHU <«SIBISIIOTCS JIM BBISBICHHbBIE PA3IUYUS  CMAMUCMUYECKU
SHAUUMBIMUT.

Buvibop nooxooswezo memooa cpasHenusi 8b100POK ONpeoeisiemcs HeCKOIbKUMU (aKmopamu.

® MUNOM CPABHUBAEMbIX NOKA3amenell (KOIuuecmeerHHvle Uil KaiecmsaeHubvle),

® gUOOM pacnpeoenenus,

® YUCNIOM CPABHUBAEMBIX CDYNN;

® 3Q8UCUMOCTMbIO UTU HE3A8UCUMOCTBIO GbIOOPOK.

B 3aBucumoctu 0T 6uda pacnpedenenuss paccMaTpUBaeMbIX BBIOOPOK K HHM MOTYT OBITh
MIPUMEHEHBI napamempuieckue U Henapamempuieckue METOAb! (WIN CTAaTUCTUYECKUE KPUTEPUN ).

Ilapamempuueckue kpumepuu TPEANONAral0T HAIUYUE HOPMAILHO20 pacnpedeneHuss B
CpaBHUBAEeMbIX BHIOOPKAX M UCHOJB3YIOT B MPOIECCe pacueTa MmapaMeTphl pacupezeneHus (CpeaHue,
JUCTIepCUH, CpelHee KBaapaTuieckoe oTkIoHeHue). Hampumep, t-kpurepuit Creromenta, F-
Kkpurtepuit Ouiiepa u ap.

Henapamempuueckue kpumepuu He TpeaINosaraloT HOPMAJIbHOTO pacHpeleseHus B
CpaBHUBAaeMbIX BBIOOpDKaX M HCIIOJB3YIOT B MpoLlecce pacuera pawueu (TMOPSIKOBBIE HOMEpa)
3HaYeHui npu3Haka. Hanpumep, kputepuit MaHHa-YUTHH, KpUTEpUM YHUIKOKCOHA, KPUTEPUUN
3HAKOB U Jp.

Henapamerpuueckue KpUTepuu JAIOT HEMHOTO 0oJjiee TpyOble OLIEHKH, YeM MapaMeTpuyecKue,
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HO SIBISIIOTCSL OoJiee yHHBepcalbHbIMU. [lapaMerpuyeckne MeTOAbl OoJiee TOYHBI, HO MOTYT
MIPUMEHSITHCSI TOJIBKO Ui HOPMaIbHO paclpee/IeHHBIX BEIOOPOK.

Pasnuuarot nezagucumvie M 3asucumvle BBIOOPOUHBIE COBOKYITHOCTH.

Hezasucumvle (necéazanmvie) 6b100pKu — 3TO pa3HbE TPYIIBl 0OBEKTOB, XapPaKTEPHU3YIOTCS
TE€M, YTO BEPOSITHOCTh OTOOpa JIFOOOro 00BEKTa OHOM BBHIOOPKH HE 3aBHUCHUT OT OTOOpa JH000TO
00BEKTa U3 APYrol BEIOOPKHU.

3asucumvle (césazannvle) 6b100pKU — ITO OJHA W Ta K€ TpyIIa 00OBEKTOB, HO M3ydaemas B
pa3HbIC MOMEHTBI BPEMCHH.

Hanpumep, ¢dapmaneBTudeckass KOMIAHHS XOYET MPOBEpUTh A(P(HEKTUBHOCTH HOBOTO
npernapara Juisi CHUKEHUH apTepHalibHOTO JaBieHus. JJaHHbIe MOTYT COOMPAThes ABYMsI CIIOCOOAMMU:

1 - oowou Tpynme JrOIEil Ha3zHAUaeTCS HOBBIA Mpemapar, a odpyeou - IJamnedo, a 3areM
CpaBHUBACTCS apTEepUATBbHOE JaBICHUE MEXKy IrpynnaMu. BeiOopku Hesagucumbie,

2 - apTepHalibHOC JaBJICHHE W3MEPSCTCS Yy OAHHX M TeX XKe JoAed 0o W nocie mpuema
npemnapara. Beibopku 3asucumvle.

PaccMoTpuM HEKOTOpBIE ITapaMeTPUUYCCKHE METObI CPABHUTEIHHON CTATUCTUKH.

1. F-kpumepun ®uwepa (F-test)

Jliisi IPOBEPKU THIIOTE3BI O PAaBEHCTBE JHUCIIEPCHI JBYX BBIOOPOK HCHONB3YIOT F-xpumepui
@uwepa. OH crIOCOOEH KOPPEKTHO OLEHUTH JUCIEPCUU TOJBKO B TOM Ciydae, €Clid 00e BBEIOOpKH
He3a8UCUMbL U UMEIOT HOPMALbHOE PACHpedeieHue.

Cxema npumenenusn F-kpumepua @uuepa:.

1) Ho: $1%= 57

Hi: s1%# 2%
2) =0,05 - ypoBeHb 3HAYMMOCTH.
2
Sl

3) (4.1)

pacu = 2"
SZ

4) Fnaea (a,ﬁ.;fZ) )
rae fi=n1-1, f2=n,-1 — uncmno crenenei cBOOOILIL.
5)  Ecmu Fpacy < Fiags, T0 «Ho» puHEMaeTcs.
Ecnu Fpacy > Faer, T0 «Ho» oTBepraercs.

2. Jleyxevioopounsiii t-kpumepuit Cmuiooenma (two sample t-test)

JIn1st IpOBEPKH TUIIOTE3BI O PABEHCTBE JIBYX BHIOOPOUHBIX CPEIHUX JIIS HE3a8UCUMbBIX BBIOOPOK
UCHOJB3YIOT 08yXx8blO0opounbiil t-kpumeputi Cmvrodenma.

Ilpasuna npumenenus t-kpumepusa Cmoiooenma:

1) o0e cpaBHHBacMbIe BEIOOPKH JODKHBI UMETh HOPMALbHOE PACNPEOeIeHUE,

2) BO3MOXXHO CPaBHHBATh TOJIBKO 08 2pynnuvl,

3) JmaHHBIN KPUTEPHUH JKEIATEIHbHO PUMEHSTH ISl MalbIX BBIOOpOK (N<30), T.K. yBeIHUYCHUE
o0beMa BBIOOPKH IOBBIIIAET YYBCTBUTEIFHOCTh KPUTEPHS, HO IMPH 3HAYUTEIHLHOM YBEIUYCHUHU
qrciaa HaOMIOACHUH BO3MOKHO BBIIBUTH U3MEHEHUS], HE UMEIOIINE CYIIECTBEHHOTO 3HAYECHUS;

4) Heo0X0aMMO YYUTHIBATH Hanuuue/omcymcmeue 00HOPOOHOCMU oucnepcuii
(paBEeHCTBO/HEpaBEHCTBO IUCHEpCHi) B BbIOOpKax. [y ompeneneHust OJHOPOTHOCTH IUCTIEPCUI
HeoOxouMo MpUMeHHUTh F-kputepuit Ouiepa.

Cxema npumenenusn 08yxevlo0pounozo t-kpumepus Cmorodenma, 6 ciyuae eciu Oucnepcuu

paenwl.
Hi: %, = x..
2) a=0,05 - ypoBeHb 3HAYMMOCTH.
3 t,.= X X _\/nl-nz (n, +n, —2), (4.2)
T, =1)sZ +(n, 1) NN+, N
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rzie N1, N2 - 06BEMBI PACCMATPUBAEMBIX BEIGOPOK, S., S5 - IMCIIEPCHH PACCMATPUBAEMBIX BHIGOPOK,
X;, X, - cpaBHHBaeMbIC CPEIHHE 3HAYCHHUS BHIOOPOK.

4) t..sq(c: ), Toe f= n1+n2-2- umcno creneneit cBOOOIBI.

5)Ecm t,, <t T0 «Ho» IprHUMAETCSI.

acy— ~maond

Ecam t >t

pacu mab6a®

Cxema npumenenusn 08yxevloopounozo t-kpumepus Cmorodenma, 6 ciyuae eciu Oucnepcuu
HepasHbl.

0 «Ho» OTBEPracTcs.

Hi: %, # x,.
2) o=0,05 - YPOBCHb 3HAUNMOCTH.
AN LAY (4.3)
Iz o2
3) |_l_+_2_
\‘Inl 2

2 2
rae N, N2 - 00BEMBI pacCMaTpuBaCMbIX BbI60pOK, S;, S, - IUCIIEPCHH pacCMaTpUBaCMbIX BLI60pOK,

X, X,- cpaBHHBaeMbIE CPEIHHE 3HAUCHUS BHIOOPOK.

2
2 2
5 5
(_1+_2)
ny na2

4)  tosu(ef),toe f = - R CTeneHel CBOOO L.

T
n%(n 1—1) n%(nz—l]

5)Ecrm t <t TO «Ho» IpuHUMAaETCSI.

pacu— maoad

Ecrm t = >t

pacu mao6ad

o «Ho» OTBCPracTcH.

3. Hapnoui t-kpumepuit Cmoviodenma (paired t-test)

Jl7is IpOBEPKH TUIOTE3bl O PABEHCTBE ABYX BBHIOOPOYHBIX CPEIHUX TS 3A68UCUMBIX BHIOOPOK
UCTIONB3YIOT napuwiti t-xpumepuit Cmorooenma.

Cxema npumenenusn napuozo t-kpumepus Cmoprooenma:

1) Ho: x; =x,,

2) 0=0,05- ypoBeHb 3HAYUUMOCTH

N ALE
3) pacu Sd /\/ﬁ, (44)

rae 0=Xii-Xi2 - pa3HOCTH MEXIy COOTBETCTBYIOIIMMH 3HAUCHHSMHU Iap MEPEMEHHBIX, N - 00beM

Y

Bbi6opkn, d ==

4) toasq(e: f), T f= N —1 - uncno creneneit cBOOGOBI.
5) Ecaut tpacy < tmasa , TO «Ho» mpuHuMaeTcsi.
Ecnut tpacy > tnasn , T «Ho» oTBepraercs.
4. Oonosvroopounsiii t-kpumepuir (one sample t-test)
JlaHHBIA KpUTEpUH TpeAHA3HAYeH MJIs TMPOBEPKH THUIOTE3bl O PABEHCTBE BHIOOPOUYHOIO
CPEIHEro KakoMy-JIM00 3HAUYCHUIO.
Cxema npumenenus 00H08b100POUHO20 1-Kpumepus:
1) Hox=a ,
Hi:x #+a
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2) a=0,05- ypoBeHb 3HAYMMOCTH
x—a
3) I!rpa::q 2 s/
4) tousa(a ), Tie f=n — 1 - uncno creneneii cBoGOBL.

(4.5)

5) Ecaut tpacy < tmasa , TO «Ho» mpunumaeTtcs.
Ecnut tpaey > tnasi , To «Ho» oTBepraercsi.
5. Oonogaxkmopnotit ducnepcuonnwiii ananus (One-way Analysis of Variance, ANOVA)
JIMCTIepCUOHHBIN aHATU3 TMPUMEHSCTCS Ui TPOBEPKU THUIIOTE3BI O PABEHCTBE BBIOOPOUYHBIX
CpeJHHX B Cllydae, KOTJa paccMaTpuBacTcs Oosiee IBYX HE3aBHCHMBIX BBIOOPOK (K>2), mMeromux
HOpPMaJIbHOE paclpeielicHuE.
Cxema npumenenus o00HOPAKMOPHO20 OUCHEPCUOHHO20 AHANU3A, 6 Cyuae Koz20a
oucnepcuu pasHul.
1) Ho: X, =X,=..=X,.
Hi: X, #X, #... ZX,.
2)  0=0,05- ypoBeHb 3HAUUMOCTH.
3)
A Xqtxa+-+xp
3.1) oOmras cpenusst X = N k7 N\
_ Q2
3.2) baxropHast CymMMa KBaAPATOB OTKIOHCHUH SS gaxr = T E(xrp N x) , (4.6)
rJie I' - KOMIMYECTBO 3HAYSHUI B KaXKI0M BBIOOPKE.
3.3) OCTaTqua;I cyMMma KBa,Z[paTOB OTKJIOHEHUH

Z(xu Zaps)’ +Z(x12 Ta2) +Z(xw Zupe)’

4.7
rie K — KoquuecTBO BHIOOPOK
§Sasr
3.4) daxropHas gucrepens S paxr = :J <, (4.8)
""DCT
3.5) 0CTATOUHAS AUCTIEPCHS S~ per = 1)
(4.9)
52
daKT
Fpas =72
3.6) Soer . (4.10)

4) Fuaon (ayfl,fZ) )
raoe fi=k-1, fo=K(r-1) — umcno cremeneii cBoGoasl (K - KOIHMYECTBO BHIOOPOK, I - KOJUYECTBO
3HAYCHUH B KXKIOU BBIOOPKE).

5)  Ecmu Fpacu < Fuaas To «Ho» mpruHnMaeTcs.

Ecmu Fpacy > Fraor, T0 «Ho» oTBepraercs.

4. LiuniocTpaTUBHBIN MaTepUaJI: TPE3CHTAUs, CIIal Ibl.
S. Jluteparypa:

e OCHOBHas:
1. Koituy6exos b. K. buocratuctuka. y4. nocooue / b.K. KoituyOekoB. - Anmatsl: DBepo, 2016.
2. Koituy6ekoB b.K. buocrartuctuka: yaedHoe mocodue. - Isepo, 2014,
3. Yynunosckux B.P. A6nukaneip JXK.H. [Ipumenenne nporpamm EXCEL u SPSS statistics ans
CTATUCTUYECKOTO aHAIN3a MEIUKO-OMOJIOTMYECKUX JTaHHbIX. Yu. mocooue.- UIT "AKHY¥P", 2021

o JlonomHUTEIbHAS:
1. Koituy6exoB b.K. buoctatuctuka. Monorpadus.- Anmarsr: TOO DBepo, 2024.- 152c.
2. byxap6aeB M. A. MenunuHckas ctaTucTika: yueoHoe nocobue / M. A. byxapbaes, B. H.
Kazaraues. - 2-¢ u3z. - Anmater: Onurpad, 2022. - 268 c.
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® DJIEKTPOHHBIE PECYPCHI:
1. KoituybekoB b.K., Copoknna M.A., bBykeeBa A.C., Takyaauna A.11. BUOCTATUCTHUKA B
npuMepax 1 3ajadax: YueOHo-mero. mocoone/— Anmatel TOO «32Bepoy, 2020. — 80 c.
https://elib.kz/ru/search/read_book/870/
2. KoituyoekoB b.K. buocratuctuka: YuedHnoe nocooue: MznarensctBo «IBepo», Anmatsl, 2020,
154c. https://elib.kz/ru/search/read_book/867/
3. buocraructuka [ dnexkTponnsii pecypce]: yueonuk /KK, Kymabaes [u ap.].- DIEKTpOH. TEKCTOBbIE
naH. (85,7M0).- llleimkenT: FOKT'®A, 2015. — 187¢. 3. ont. guck (CD-ROM)
4. B.P. Uynunosckux, XX.H. AGauxaneip. [IpuMeneHre KOMIBIOTEPHBIX IPOTPaMM JUIS TPOBEPKH
CTaTUCTUYECKUX TUIIOTE3 B MEAUKO-OMOIOTUYECKUX UCCIIeI0OBAaHUAX: YueOHOe Tocooue. —
Kaparanna: UIT «M3mgarensctBo AKHYP».-2016, 100 ¢. https://aknurpress.kz/reader/web/1344
5. B.P. Uynunosckux, XK.H. A6nukansip, A.1ll. Kannosa, A.Y. Anraesa. [Ipumenenue nporpamMmm
EXCEL u SPSS Statistics ajist CTATHCTUYECKOTO aHATN3a MEIUKO-ONOJIOTUICCKIX JAHHBIX: Y.ITOC.—
Kaparanna: UIT «M3narenscteo AKHYP».— 2016, 128c. https://aknurpress.kz/reader/web/1342
6. KonTpoJibHbIE BONIPOCHI:
. Kakumu daxropamu orpenesnsercst BBIOOp MOIXOSIIET0 METO/1a AJIsi CPABHEHUS BHIOOPOK?
. B gem paznmarie Mexay rapaMeTprIeCKUMHI 1 HelapaMeTPUUECKIMH CTATUCTHYECKIMI METOIAMU?
. B yem paznuune Mexny 3aBUCUMBIMH U HE3aBUCUMBIMHU BBIOOpKaMu?
. JI71st mpoBepKM KaKoii THITOTE3bI Hemolb3yerces: F-kpurtepuit dumepa? Kakosa ero cxema?
. Jy1s1 IpOBEpKM Kakoi MUroTe3bl ucrnonb3yercs t-kpurepuii CrbrozieHTa? KakoBbl yclioBus €10 IPUMEHEHUS?
. B uem paznuune Mexny 1ByXBbIOOPOUHBIM U IapHbIM KpuTepueM CTblosieHTa?
. KakoBa cxema nByxBb100pouHOT0 kputepus CThioeHTa?
. KakoBa cxema napnoro kputepus Ctbroienta’?
. Jnist IpoBEpKU Kakoi rMIoTe3bl HCHOMB3YeTCsl OJHOBBIOOpOUHBI t-kputepuit? Kakosa ero cxema?
0. g mpoBepKH KaKoW TMIIOTE3bI UCIIOJIB3YETCSl OTHO(PAKTOPHBIN TUCTIEPCUOHHBIN aHaTn3?
Kaxkoga ero cxema?

— OO0 IOk WNPE

JEKIAS NeS

1. Tema: Henapamerpuyeckue METOAbI CPABHUTEIBHON CTATUCTUKU

2. Hean: popmupoBaHue y oOydarOUIMXCS MPEACTABICHUS O HEMapaMeTPUUYECKUX METOJax
CPAaBHUTEIbHON CTAaTUCTHKH, MX NPAKTUYECKOM NPUMEHEHWH W WHTEpHpeTaldu pe3yibTaToB B
KOHTEKCTE MEIULIMHCKUX HCCIIE0BaHU.

3. Te3ucel JeKUNU:

B 3aBucumoctu 0T 6uda pacnpedenenusi paccCMaTpUBaEMbIX BBIOOPOK K HHM MOTYT OBbITh
IIPUMEHEHBI napamvempuieckue U Henapamempudeckue METOAb! (WM CTATUCTUYECKUE KPUTEPUH).

Henapamerpuueckre MeTo/bl HCIONB3YIOT B JIBYX CIydasix: K020a 6bl00pouHble OaHHble He
UMeom HOPMANTbHO20 Pacnpedeietus WA npu MAiom Koauuecmee Haobaio0eHul.

Jlis pacueta HemapaMmMeTpUUYECKUX KPUTEpUEB NPUMEHSAETCS TPOLEAYypa PaHHCUPOBAHUS
3HAYEHUI CPaBHUBAEMOTO NPU3HAKA, T.€. PACCTAHOBKA 3HAUYEHUH B MOPSIKE BO3pACTaHUS.

Pane - nopsaKoBbI HOMEp 3HAYEHHUSI IPU3HAKA.

Ecnu yncna He OBTOPSIFOTCS, TO MX PAHTU COOTBETCTBYIOT UX MOPSAKOBBIM HOMepaM. Eciu ke
HEKOE YHCJIO0 MOBTOPSETCS] HECKOJIBKO pa3, TO BCEM UM IPUIIKCHIBACTCS CPEOHULL paHe.

JUid  KaXXOgoro napaMeTpUYecKoro KpUTEpUs HMMeeTcsd, 10 KpallHel Mepe, OJIWH
HenapaMeTpUUecKUid aHaJor.

PaccMoTpuM HEKOTOpPBIE HEMAPAMETPUUECKUE METO/IbI CPABHUTEIBHON CTATUCTUKH.

1. U-kpumepuit Manna - Yumnu (Mann — Whitney U-test)

DTOT paHTOBBIA KPUTEPHUI UCTIONb3YyeTCs AJIsl TIPOBEPKU TUIIOTE3bI O PAaBEHCTBE BHIOOPOUYHBIX
CpPEeIHUX B CIy4ae IBYX He3d8UCUMbLX BBIOOPOK, KOTOPbIE HE UMEIOT HOPMAJILHOTO pacipeleeHUs.
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JlaHHBIN KpUTEpUl SIBISIETCS HEMapaMeTPUUYECKUM aHAJIOrOM JBYXBBIOOPOUYHOrO t-KpuTepus
CrprozeHTa.

U-kpuTepuii MOAXOAUT AJIsi CPAaBHEHHsI MaJIbIX BHIOOPOK. B Ka)ka0i 13 BBIOOPOK JOIKHO OBITh
HE MeHee 3 3Ha4YeHHH npu3Haka. Jlomyckaercs, 4ToObl B OJHON BBIOOpKE ObUIO 2 3HAYEHUS, HO BO
BTOPOM TOT/1a IOJDKHO OBITH HE MeHee TATH (N1, N2>3 uimu N1=2, N2>5).

VYcnouem juist  npuMeHeHuss U-xputepus MaHHa-YUTHH — SIBISIETCS  OTCYTCTBUE B
CpaBHMBAE€MbIX I'pPYIIIaX COBMAJAIOIIUX 3HAUECHUH MpU3HAKa (BCE YMCa pa3HbIe) WM OYEHb Majoe
YUCJIO TAKUX COBHAJCHUN.

Cxema npumenenusn U-kpumepus Manna - Yumnu:

1) Ho:x, =%,

Hi x, = x,.

2) a=0,05 - ypoBeHb 3HAYMMOCTH.

3) 3HaueHHs JBYX BBIOOPOK PAHKHPYIOT KaK OJHY COBOKYITHOCTH. 3aTeM IOJCYUTHIBAIOT
OTIEIFHO CYMMBI PaHTOB ISl TIEPBOI U BTOPOIl BEIOOPOK.

n (nx +1)
Upactt = nl ) r']2 + 2 _Tx; (51)
rae Tx - OoJiblliasg U3 JABYX PAHTOBBIX CYMM, Ny - 00b€M BBIOOPKH, COOTBETCTBYIOMIHMM Tx, N1, N2 -
00BEMBI pacCMAaTPHUBACMBIX BEIOOPOK.

4) Umada (a, nl; n2)
5 EcmU_ >U

pacu mabnd

Ecmu U <U

pacu ma6n®

2. T-kpumepuii Yunxokcona (Wilcoxon T-test)

OTOT paHTOBBIM KPUTEPUIA HMCIOJIB3YETCs JUIsl POBEPKHU TMIIOTE3bl O PAaBEHCTBE BIOOPOUHBIX
CPEAHHUX B CIyYae JIBYX 3d6UCUMbIX BBIOOPOK.

JlaHHBIN KpUTEPUH SABISETCA HEMapaMeTpUUeCKUM aHaioroM napHoro t-kputepus CTbro/IeHTa.

Yucno uccinenyeMbix OOBEKTOB B BBIOOPKE MPH MCIIOJIB30BAaHUU [ -KPUTEpHs YHIKOKCOHA
JIOJKHO OBITh HE MEHee 3.

Cxema npumenenusn T-kpumepus Yunkokcona:

1) Hox=7x

Hi x, = x,.

2) a=0,05 - ypoBeHb 3HAYNMOCTH.

3) Bsmuucnstor pasnoctd it Kaxaoro ciaydas (JO-ITOCJIE). PamkupyrorT abCOTFOTHBIE
3HAUEHUs pa3HOCTed (T.e. paHXKHUPYIOT MO MoAyd0 0e3 ydera 3HaKa), HE YYUTbIBas HYIIH.
[IpucBauBaroT 3HaKU («+» WU «—») Pa3HOCTEH KaxkaoMmy paHry. [losmydaroT 3HaKoBble paHTH. 1pacy
onpejenseTcss Kak HauMeHbllee U3 3HaueHud 7+ wu 7-, KOTOpble SBISIOTCA CyMMaMu
MOJIO)KUTEIBHBIX M OTPULIATENIBHBIX PAHTOB COOTBETCTBEHHO.

4) Twaea (0;N).

5) Ecmut Tpacu > Timaoa , TO «Ho» ipuHUMaeTcs.

Ecmu Tpacy < Tmasn , TO «Ho» oTBepraercs.

3. H-xpumepuii Kpackena-Yonnuca (Kruskal - Wallis H-test)

JanHblii ~ KpuTepud  sBISETCS  HENmapaMeTPUUECKUM  aHaJoroM  OJHO(AKTOPHOTO
JUCTIEPCUOHHOTO aHaJIM3a M UCIOJb3YETCs AJIsi CPaBHEHUS Tpex W Oosiee HE3aBUCHMBIX IPYIII, HE
MMEIOIINX HOPMAJIBHOTO PacIpeieICHuUs.

IIpu conmocTaBieHUN TPeX BBHIOOPOK JIOMyCKaeTcs, YTOOBI B KaX10H W3 HUX ObLIO HE MeHee 3
HaOJII0JIEeHUH, WK B OJHOU U3 HUX 4 HAOMIOACHMS, a B ABYX APYTHX — MO 2; MPU 3TOM HEBa)XHO, B
KaKOl IMEHHO BBIOOPKE CKOJIBKO UCIBITYEMBIX, 8 BXKHO COOTHOMICHHUE 4:2:2.

Tabnuua KpUTHYECKUX 3HAYEHUH H-KpUTepHsl MpeayCMOTPEeHa TOJIBKO sl CiIydas, KOorja
grCa0 BBIOOPOK K<5, a 4mcI0 MCHOBITYeMBIX B Kaxmoi rpymme Ni<8. IIpu OOJBIIOM KOJHUYECTBE

T0 «Ho» mpuHMMaeTcs.

0 «Ho» OTBEPracTcs.
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BBIOOPOK M UCHBITYEMbIX B KaK/10il BbIOOpKE HEOOXOJIMMO MOJIb30BATHCS TAOIMIIEH KPUTHUYECKUX
3HAueHUH y-kpuTepus, T.K. Kpurepuii Kpackema-Yommmca acHMNOTOTHYECKH NpPHOMIKAeTCs K
pacTpesieieHuIo «y>».

Cxema npumenenua H-kpumepusa Kpackena — Yonnuca:

1) Ho:X =X,=..=X.
Hi: X, #X, #...#X,.

2)  a=0,05- ypoBeHb 3HAUUMOCTH.

s
12 ZR?
Hpe = ——3imn+1)
e n(n + 1) n;
=1

rae =l - obmiee ynciao HaOMIOAEHUI O BceM rpynmnaM, Ri - cymMMa paHTOB i-0if BBIOODKH.

B cayuae, korga uucio BeIOOPOK K<5 Hiuesn (0;n1;N2;...505), TA€ N1, N2, ..., N5 — 00BEMBI
paccMaTpuBaeMbIX BBIOOPOK.

B cayuae, koraa 4mciio BeIOOpok K>5 ngﬁﬂ:)(zmaﬁ,q (a ; f), tne f=k-1 — umcno cremnenci
cBO0OBI (TAOIMYHOE 3HAUCHUE).

5) Ecmn H pacy < Humaon , TO «Ho» mpuHuMaeTcs.

Ecmu H pacu > Hmaon , TO «Ho» oTBepraercs.

4. UuniocTpaTHBHBINA MaTepUaJl: Ipe3CHTAaIMs, CIIaNIbl.
5. JIuteparypa:

e OCHOBHas:
1. Koituy6ekos b. K. buocratucruka. yu. nocodue / b.K. Koituybekos. - Anmatsl: OBepo, 2016.
2. KoituyoekoB b.K. buocratuctuka: yuebHoe nmocodue. - 9sepo, 2014.
3. YUynunosckux B.P. A6auxansip XK.H. Ilpumenenue nporpamm EXCEL u SPSS statistics s
CTATUCTUYECKOTO aHaIN3a MEIUKO-OMOJIOTHUYECKUX TaHHbIX. Y4. mocooue.- UIT "AKHY¥P", 2021

e JlonoysHUTENIbHAS:
1. Koituy6ekos b.K. buocratucruka. Monorpagus.- Anmatsi: TOO OBepo, 2024.- 152c¢.
2. byxapb6aeB M. A. Menununckas cratuctuka: yueoHoe mocooue / M. A. byxap06aes, B. H.
Kazaraues. - 2-e u3a. - Anmarsl: Onurpad, 2022. - 268 c.

® DJIEKTPOHHBIE PECYPCHI:
1. Koituy6ekoB b.K., Copoxuna M.A., bykeeBa A.C., Takyaguna A.1. BUOCTATHUCTHUKA B
pUMepax M 3afadax: YuebHo-merol. nocodbue/— Anmarsl TOO «3Bepoy, 2020. — 80 c.
https://elib.kz/ru/search/read_book/870/
2. Kottuy6ekoB b.K. buoctaructuka: Yuebnoe nocobue: M3natenbctBo «9Bepo», Anmatsl, 2020,
154c. https://elib.kz/ru/search/read_book/867/
3. buocrarucruka [ OnextponHsiii pecypc]: yueonuk /KK, Kynabaes [u ap.].- DIeKTpoH. TEKCTOBBIE
naH. (85,7M0).- eimkent: FOKI'®A, 2015. — 187c¢. 1. ont. quck (CD-ROM)
4. B.P. Uyaunosckux, XX.H. AGauxaneip. [IppMeneHne KOMIBIOTEPHBIX MPOrPaMM JUIsl TPOBEPKH
CTaTHUCTUYECKUX TUIIOTE3 B MEAUKO-OMOIOTUYECKUX UCCIEIOBAaHUAX: YueOHOe mocooue. —
Kaparanna: UIT «M3narensctBo AKHYP».-2016, 100 c. https://aknurpress.kz/reader/web/1344
5. B.P. Uynunosckux, XK.H. Abnukaneip, A.1Ll. Kaunosa, A.Y. Anraea. [Ipumenenue nporpamMmm
EXCEL u SPSS Statistics amst CTAaTHCTUYECKOTO aHATN3a MEANKO-OMOIOTUYECKHUX JAHHBIX: Y4.110C.—
Kaparanna: UIT «M3mgarenscteo AKHYPy».— 2016, 128c¢. https://aknurpress.kz/reader/web/1342

6. KonTpoJbHbBIC BONIPOCHI:
1. B kakux ciiyqasix UCIOIb3YIOT HEMMApaMEeTPHUUYECKHE METOAbI CPABHEHUSI?
2. Yro 03HAUAIOT NOHATHS «PAHI» U «PAHKUPOBAHUE»?
3. s mpoBepKH KaKoW TMIOTE3bl UcTob3yeTcss U-kputepuii ManHa - YutHu? KakoBsl yCIIoBHsI €70
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MpUMEHEHUS?

4. KaxoBa cxema U-kpurepust ManHa - Yutuu?

5. JIns mpoOBEpKH KaKOW THIOTE3bl MCHOJIb3yeTca 7-KpuTepuid YuikokcoHa? KakoBbl yCIIOBHS €ro
IIPUMEHEHUS?

6. KakoBa cxeMa 7-kputepus Y WIKOKCOHA?

7. lng npoBepKH Kakoil runotessl ucroisbdyercs H-kpurepuii Kpackena-Yomnuca? KakoBsl ycioBus
€ro MpUMEHEHHUs?

8. KakoBa cxema H-kputepust Kpackena-Yosmnuca?

JIEKIIU S Ne6

1. Tema: AHanu3 Ka4eCTBEHHBIX MPU3HAKOB

2. Heab: 03HAKOMHUTH OOYYaIOIIUXCS C HEKOTOPHIMM METOJaMU aHaiu3a KayeCTBEHHBIX
MPU3HAKOB B KOHTEKCTE MEIUIIMHCKUX UCCIICIOBAHUM.

3. Te3ucel JeKINHU:

Kauecmeennvie npusnaxku - 3TO XapaKTEPUCTHKUA, KOTOPHIE HE HU3MEPSAIOTCS YWCIOBBIMU
3HAYCHUSIMH, a OINHUCHIBAIOT KayecTBO OOBEKTa (Hampumep, Mo, Trpylna KpPOBH, LIBET Tja3, IBET
BOJIOC, CEMEHHOE TIOJIOKEHUE, HATHMYNE/OTCYTCTBUE 3a00JICBaHMSI, MECTO MPOKUBAHUS (TOPOJI/CEI0)
u ap.).

AHanu3 Ka4eCTBCHHBIX IPU3HAKOB IIO3BOJIIET CHCTEMATHU3MPOBATh M KIACCU(PUIIUPOBATH
nH(pOpPMALIMIO, HE CBOJIS €€ K UHCIICHHBIM 3HAYCHHSIM.

AHanM3 KauyeCTBCHHBIX JTAHHBIX BAXKEH I BBISABJICHUS B3aMMOCBSI3EH MEXKIY pPa3IMYHBIMU
dakTopaMu NpU MPOBEACHUM MEAMIIMHCKUX HccieAoBaHui. [103BoseT BBIAENUTH TPYIIILI PHUCKA,
YTOYHUTD TUArHO3bI U IPUHUMATh 0OOCHOBAHHBIC PEIICHUS B TUTAHE JICYCHUS U TPODUIAKTHKHY.

CyliecTByeT HECKOJbKO THUIOB KAYECTBEHHBIX MPHU3HAKOB: OUHAPHblE, HOMUHANbHblE W
nopsioKkosbie.

bunapnvie npusnaku - TpPU3HAKK, KOTOPBIE MOTYT MPUHHMMATh TOJBKO JIBa BO3MOKHBIX
3HaueHus. Hanpumep, nos (My>KCKOH/’KEHCKUH), HATMUNE/OTCYTCTBHE 3a00JI€BaHMs, apTepruaIbHOe
JABJICHHE B HOPME/TIOBBIILIEHO, TOCTIEONEPAIIIOHHBIE OCIIOKHEHUS €CTh/HET.

Homunanvnvle npusnaxu - TpU3HAKH, KOTOPBIE Pa3leisitoT OOBEKThl HAa KAaTETOPUM, HO HE
MMEIOT YHOPSAJOYEHHOTO OTHOWICHHS MEXIYy ATUMHU Kareropusmu. Hampumep, uBer rnas, Tum
KpOBH, CTpaHa MpoxuBaHus. Het SBHOTO mopsijika Mexay KaTerOpUsMH.

Tlopsoxosvie npusnaku - TMPU3HAKU, KOTOPBIE Pa3IENsIiOT OOBEKTHI Ha KaTErOpHH, KOTOPHIS
UMEIOT OIPEACIICHHBIA TOPSIOK, HO Pa3IMuds MEXKIy 3HAUCHUSMU HE SIBIISIOTCS PaBHBIMH.
Hampumep, obpazoBanue (HET, cpeiHee, BBICIIEE), CTENEHb TSKECTH OONe3HH (JIerKas, CpeIHssd,
Tsokenas). CylmecTByeT MopsSA0K, HO MHTEPBAJIbl MEXKy 3HAYCHUSIMHA MOTYT OBITh HEOIMHAKOBBIMH.

[TocTpoeHue TaONUIl COMPSKEHHOCTH SIBISIETCS BAKHBIM METOJIOM aHAllM3a KadyeCTBEHHBIX
JAHHBIX, OCOOCHHO B MEIUIIMHCKOM HCCJIEAOBaHUH. Takue TabIUIIBI TTO3BOJISIOT UCCIIEIOBATh CBSA3H
MEXy IBYMs U O0Jiee KaueCTBEHHBIMU TIEPEMEHHBIMH U OTIPEIECNIATh CTENEHb UX B3aUMOCBSI3H.

PaccmoTpum Tabmuily compspKeHHOCTH pasMepa 2x2 (tabm. 6.1). Mmeercs aBa OmMHapHBIX
npu3Haka: A - ¢ ucxomamu A1, Az; B - ¢ ucxomamu Bi, B2, B nentpanpHON uyacTu TaOmuUIIBI
3alTMCaHbl YaCTOTHI BCTPEUAEMOCTH KOMOHMHAIIMI STHX MPU3HAKOB - &, b, ¢, d.

Tabmuma 6.1.
Tabauna conpspkeHHOCTH pazMepa 2X2
A 5 Bi1 B2 Cymma
Ay a b a+b
A2 C d c+d
Cymma a+c b+d n=a+b+c+d
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Ilpumep 6.1. B Tabnune 6.2 mpeAcTaBiCHBI JaHHBIE O MpPUEME IMAMEHTAMH C OJMHAKOBHIM
JMarHO30M JIBYX BUJIOB JICKApCTBEHHBIX Ipenaparos (A u B) u ux cocrostaun (6051€H/310p0OB) mOce
5 nuewt npuema. Beero o6cnenoBano 39 manueHTOB, W3 HUX 30POBBIX 25, 601bHBIX — 14. [Ipenapat
A npunumanu 18 yenosek, npenapat B — 21.

Tabmuma 6.2.
Tabnuua conpsKeHHOCTH pa3mepa 2x2
ebrogue 310poB bonen CymmMma
Bun nekapctpa y
A 10 8 18
B 15 6 21
Cymma 25 14 39

Paccmotpum Tabnuily conpspKeHHOCTH pazMepa IxS (tabm. 6.3). Mimeercs nBa mpu3Haka: A — ¢
ucxomamu Az, Az, ..., Aru B — c ucxomamu By, By, ..., Bs. B eHTpasibHO# yacTy TaOIHIIBI 3aITMCaHbI
4aCcTOThI BCTPEUAEMOCTH PA3IMUHBIX KOMOMHALIUN TpU3HaKoB A U B - vij.

Tabmnuma 6.3.
Tabnuia conpsKEHHOCTH pa3Mepar X S
A B B1 B2 Bs Cymma
Al Vi1 V12 . Vis V1,
A V21 V22 e V2s \
Ar Vr1 Vr2 .G Vrs Vr.
Cymma V1 V2 /.. Vs V..

IIpumep 6.2. B Tabnuue 6.4. npencTaBiieHbl JaHHBIE O KOJUYECTBE HAOMIOACHUN M CllyyaeB
JIETAIbHOCTH JUISI YeThIpeX (POPM OCTPBIX THOMHBIX 1€CTPYKLUN JIETKHX.

Tabnuna 6.4.
Tabnuia conpsbkeHHOCTH pa3mepa 4x2
Hcxon

dopma JletanbHbINA HCXOA Be13noposiienne Cymma
3a00JeBaHus

I'noiinslit abcrece 5 136 141
["aHrpeHo3HsIi adcrecce 11 37 48

["anrpena nonam 7 8 15

ToranpHas TaHrpeHa 6 5 11

Cymma 29 186 215

Tabmumpl CONPSYKEHHOCTH MOTYT OBITH  MCIOJB30BAaHBl HPU  POBEPKE THUIOTE3Bl O
CTATHCTHYECKON 3HAYMMOCTH CBS3U MEX/y KaueCTBEHHBIMH MTEPEMEHHBIMH.

1. y*-xpumepuit ITupcona (Pearson's chi-squared test)

JIaHHBIN KpUTEpPH TPUMEHSAETCS IS aHalW3a Ka4eCTBEHHBIX MPHU3HAKOB B HE3aBUCHMBIX
BBIOOPKAX, €CITH B sTY€HKaX TaOJIHIBI COMPSHKEHHOCTH YaCTOThI OOJIBIIIE WK PABHEI 5.

Cxema npumenenus y>-kpumepus Iupcona (mabauya pazmepa rxs):

1) Ho: cBsI3u MKy KaueCTBEHHBIMU TIPU3HAKAMH HET.

Hi: cBA3b MEXTy Ka4eCTBEHHBIMH MTPU3HAKAMHE €CTh.
2) 0=0,05 - ypoBCHb 3HAYNMOCTH.
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r.s (V-- — Vf )2
2\ _ ij Vi
2 LD S
3) i1 Vi (6.1)
7€ Vij — HabJlto1aeMble YacTOTHI, V*ij — TEOPETUYECKUE (0XKHTaeMbI€) YaCTOThI.
Teopernueckue (0XKHUIaeMbIC) YACTOTHI BEIYUCISAIOTCS TI0 hopmMyIie:
* VJ
Vi =Vio—
Wel, (6.2)
rJie V.j— CyMMa 110 CTOJIOIY I, Vj. — CyMMa IO CTPOKE J, V.. — 001Iee YiCI0 HAOI0AeHU I
4) vPmaor (o5 T), Tme f=(r-1)(s-1) - uncno creneneit cBoGOIBI

5) Ecrmt .2 pacu < %% macn , T0 «Hoy» mpunmMaeTcs.
Ecmu 2 pacy > % *maén , TO «Ho» oTBEpraercs.
Cxema npumenenus y>-kpumepus Ilupcona (madnuya pazmepa 2x2):
1) Ho: cBsI3u MEXIy KaueCTBEHHBIMU MIPU3HAKAMH HET.
Hi: CBSI3p MEX Ty KAYCCTBEHHBIMU TIPU3HAKAMH €CTh.

2)  0=0,05 - ypoBeHb 3HAUUMOCTH.
AN (ad —bc)’n
3 Aree ™ @ ib)(c+d)@+c)(b+d)

(6.3)
rae a, b, ¢, d — HabarogaeMble 4acToThl, N — oOIee YKcio HaOmoaeH i (cM. Tabuity 6.1).
4) x?maen =3,8 (1 Tabnun pasmepa 2x2).
5) Ecnut 2 pacy < Y?macn » TO «Ho» mpuHMMaeTcs.
Ecnut 32 pacy > fmacn » TO «Ho» oTBepraercs.
ITonpaska Hemca (Yates's correction).
®dopmyna (6.3) naet 3aBblllIcHHBIC 3HaUYeHUs. Ha mpakTHKe 3TO MPUBOJMUT K TOMY, UTO HYyJIEBast

TUIOTE3a OTBEPraeTcsl CIUIIKOM 4acTo. YToObl KOMIEHCHPOBaTh ATOT 3P(PEKT, B GopMyay BBOAST

nonpaBKy ﬁeTca:
2
[ad —bc—- nj n
2

. (6.4)
(a+b)(c+d)@+c)b+d)

2 (L
Zpacq -

[Tpu perieHnu 3a7a4 HY>)KHO MTPOU3BOANTE BRIYHCICHHS 110 hopmysiam (6.3) u (6.4)

2. Tounwuii kpumepuit Quwepa (Fisher’s exact test)

JIaHHBIA KpUTEpH MPUMEHSCTCS IS aHajdn3a KAueCTBEHHBIX IMPH3HAKOB B HE3aBUCHMBIX
BbIOOpKax. OH MOOXOIWT AJisi CPaBHEHHUS OYEHb MaJbIX BBIOOPOK (€ciy HaONI0JaeMble 4acTOThI
Mmenblie 5). Miconb3yeTcst TObKO TSl TAOIHUI] COTPSIKEHHOCTH pasMepa 2x2.

Cxema npumenenus mounozo kpumepua Quwepa:

1) Ho: cBsI3M MEXK Iy Ka4eCTBEHHBIMHU TIPU3HAKAMU HET.
Hi1: cBA3b MKy KaYECTBEHHBIMU MPU3HAKAMU €CTh.
2) a=0,05 - ypoBeHb 3HAYNMOCTH.

_(a+b)(c+dp(a+ch(b+d)
3) Poue, = alblcldln! (65)

roe a, b, ¢, d — wnaOiromaemble 4YacTOThI, N — OOIIee YWCIO HaOMOnIeHWH, ! — dakTopHal,

IIPEJCTaBIseT CcO00M NMPOM3BEIEHUE YUCIA HA MOCIEAO0BATEILHOCTh YHCEIN, KaX10€ M3 KOTOPBIX
MeHbILIe npeabiymero Ha 1 (Hanpumep, 4!=4-3-2-1).
4) -

5) PacueTHoe 3HaUeHNE KpUTEPUS CpaBHUBAETCA ¢ ypoBHEM 3HaunMoctH 0,05.
Ecnu P puew > 0,05, To «Ho» mpuHnMaercs.
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Eciu P pacs < 0,05, To «Ho» oTBepraercs.
3. y’-kpumepuii Maxknemapa ( McNemar’s test)
JlaHHBIN KpUTEpU IpUMEHSAETCs Ui CpaBHEHHs] OMHAPHBIX KaUeCTBEHHBIX IPU3HAKOB, B3ATHIX
U3 3A8UCUMBIX 8b100POK (00 u nocie). Viconb3yeTcst TOIBKO Ui TabJIHIl CONPSKEHHOCTH pa3Mmepa
2x2.
Cxema npumenenus y*-kpumepus Maknemapa:
1) Ho: MexIy TapaMu KaTeropuii HeT CTATHCTUYCCKH 3HAYUMBIX PA3THYHiA
(mp. cinoBamu 3(QEKT JTeueHUs/BMEUIATEILCTBA 00UHAKOS8 B IBYX pPa3HBIX MOMEHTaX
BpPEMEHH, HaIIpUMep, /10 U MOCIIE JeUCHUs).
Hi: Mexxy mapamu KaTeropuii CylieCTBYIOT CTaATUCTHUECKH 3HAYUMBIE Pa3IHyus
(mp. cnoBamu 3(hdexT JeueHUs/BMENIaTeabCTBA pasiuyuaemcss B ABYX Pa3HbIX MOMEHTaX
BpPEMEHHU, HAIIPUMEP, /10 U IIOCIIE JIEUEHUs).
3) @=0,05 - ypoBeHb 3HAYMMOCTH.
(b-c)
b+c
5)  XPmacr =3,8 (u1s Tabnmi pasmepa 2x2).
6) Ecau x? pacy < Y’masr , TO «Ho» mpuHmMaeTcs.
Bt y2 pacu > YPmacn , T0 «Ho» oTBepraercs.
4. UnuniocTpaTHBHBINA MaTepUaJl: Ipe3eHTaIs, CIIalIbl.
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EXCEL u SPSS Statistics asi CTAaTHCTUYECKOTO aHAIN3a MEIUKO-OMOTOTUIECKHUX JaHHBIX: Y4.ITOC.—
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6. KonTpoJibHBIC BONIPOCHI:
B yem ocoOeHHOCTh aHaIM3a KaYeCTBEHHBIX TPU3HAKOB?
[Touemy aHanM3 KaUeCTBEHHBIX MPU3HAKOB BAKEH B MEIUIIMHCKUX UCCIIEIOBAHUIX?
Urto u3 cebs nmpeacTapisieT TabanIa COMPsHKEHHOCTH 2X2 U pa3Mepa XS?
Kakue ycrnoBHs HOJKHBI BBINOJHATHCS MPU HpUMEHeHUH y -Kputepus [Tupcona?
KaxkoBa cxema y’-kpurtepus ITnpcona?

4) Zzpaw O, (66)

orwpE
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6. Jls uero ucronb3yercs nonpaska Merca?

7. B xakux ciaydasx NpUMEHSETCs] TOUHBIA KpuTepuii Oumepa?
8. Kakosa cxema TouHnoro kpurepust Ourepa?

9. B kakux clyuasx IpUMeHseTcs x>-kputepuii Makaemapa?
10. KakoBa cxema y>-kpuTepust Makaemapa?






