e SR 5

A et Qo o ooy =
e e s a8
T T T e
g T

-

e

-

- ¢ =l e

o T e
"Y1iebHoenocobite -~

~IQUUUHCHL
.. ! :;1::_. = AR

e

= e e
-*“'-. -r.




PYROBONCTBO R NPARTUYECKUM
JAHATUAM N0 BUOCTATUCTURG

[y4ebroe nocobue)

\

o~

/

(.

Anmamo!, 2020




BBK 51.1573
VIK 614311(075.8)
P85

PenenzeHrtrr:
nokrop PhD Cetinyanosa JI.b
K.M.H. Amryesa H..

PykoBOJICTBO K MPAaKTUYECKUM 3aHATHUSAM IO OMOCTATUCTHKE: yueOHOE Tocooue
/ n.M.H., ipodeccop xaitnak6aeB H.T.,n.m.H., morient Opaxkoaii JI. XK., noxktop PhD
AmunxanoBa A. H., k.m.H. AxmeroBa P.JI., k.m.H. PaxmeroBa K.Y., Anmanusa3oBa
K.H., XKynycosa C.K., Canpmenona T.b. — Anmatsl. -2020. — 94 c.

ISBN 978-601-08-0080-9

N3noxenne ydeOHOro mMarepuaja MocoOHs HEOOXOAUMO JJIi OCBOCHHMS
OTIPE/ICJICHHBIX 3HAHWK, HABBIKOB M yMEHHMH OaKaJaBpOB OOIIECCTBEHHOTO
3apaBooxpaHeHus. IlpuBeneHsl pacdeTsl IS YYEOHBIX IIeed, IS IOHUMAHHS
CYIIHOCTH METOJIOB MaTEMaTUYECKON CTAaTUCTUKU M KOPPEKTHOCTU WX IPUMEHCHHS.
Ha npaktuke 3TH pacyeTbl MOXKHO IPOBOJMTH C HCIOJb30BAHUEM CICIHAIBHBIX
KOMITBIOTEPHBIX TIPOTPAMM.

PykoBoacTBO mpemHasHaueHO A (POPMUPOBAHHWS HOBBIX TOAXOJOB K
MPENOIaBaHUI0 W M3YYCHHIO JTUCHUILIMHBI  «OOIIECTBEHHOE 370pOBbE H
31paBOOXPaHEHNE», YTO HEOOXOIUMO JIsl TIOATOTOBKU OakaiaBpOB OOIIECTBEHHOTO
3npaBooxpaHeHuss. OHO TaKKe MOYKET OBITh TOJIC3HO HCCIICOBATEISIM.

YTBEepkKACHO M PEKOMEHJOBAHO K HM3/IAaHWI0 HAa 3aceJaHUM YYEHOro COBETa
HYO «KaszPocMenVYuusepcurer» mpotokos Ne 0/3 ot «15» oktsaops 2020 r.

ISBN 978-601-08-0080-9 © [xaitnax6aeB H.T., Opaxo6aii JI. XK. u mp.



COJEPKAHUE

[Ipenucinosue 4
OcCHOBHBIE TIOHATHS U OTIpeJIeIeHUs] ONOCTaTUCTUKU S)
Tema 1 Beenenune. OCHOBBI OMOCTATUCTUKH 6
Tema 2 MenuunHckas cratuctuka. OCHOBHBIE pa3/ielibl U 3a7aUl IIpEeAMETA. 9
Tema 3 Cratuctuyeckas COBOKYNHOCTb. YUETHbBIE NPU3HAKHU. 11
Tema4 CratucThYeCcKHe BEIUYUHBI U UX BUIIEL. 14
Tema 5 Cpennuit ypoBeHb MpU3HAKA. 17
Tema 6 HopmanbHoe pacnpeneneHune U ero CBOMUCTBa. 19
Tema 7 Opranu3amnus CTaTUCTUYECKOTO UCCIICTOBAHHUS. 23
Tema 8 [InanupoBaHue U OpraHu3anus CTaTUCTUYECKUX HUCCIEIOBAHUM. 27
Tema 9 CratucTruyeckue rurnotesbl (HyJeBas U albTepHaTHUBHAs TUIIOTE3a) 31
Tema 10 [TapameTpuyeckuii METOJ OLIEHKH JTOCTOBEPHOCTH CTATUCTHYECKUX THUIIOTES. 33
Tema 11 Henapamerpudeckuii METOJT OIICHKH JIOCTOBEPHOCTH CTATUCTUICCKUX THITOTE3. | 37
Tema 12 Meroa cranmapTu3auu 43
Tema 13 | PanroBslii METOA M METOJ] KBaIpaTOB KOPPEISLIMOHHOTO aHAIN3a. 47
Tema 14 | PerpeccuoHHBIN aHAIN3. 50
Tema 15 | JlucniepcuOHHBIN aHAIN3 B MEAUIIMHE U 3PABOOXPAHCHUH. 55
CurtyannoHHbIE 337241 60
TecroBble 3a1aHus 68
Cnucok HCTOYHUKOB 96




INPEAUCIIOBUE

XXI Bexk — 3T0 Bek JoKa3zaTelbHOW MEAMIMHBI. DTO O3HAYAET, YTO BCE OOJBIIYIO POJIb B
MEJUIIMHE UTPAIOT METO/Ibl TOYHBIX HAYK, B IEPBYIO O4Yepe/ib CTaTUCTUKU. COBpeMEHHast KOHIELIUS
Hay4YHO 00OCHOBaHHOW MEIHUIIMHBI HEMBICTMMA 0e3 OMOMETPUUECKUX UCCieqoBaHui. MareMaTuko-
CTATUCTUYECKOE ONMUCAHUE JAHHBIX MEIUIMHCKUX MCCICAOBAHUI U OIICHKA 3HAYMMOCTHU Pa3IUUUs
MIPOU3BOJHBIX BEJIMYMH, XapaKTEPU3UPYIOIINX 3¢ (HeKTUBHOCTH npOoUTAKTUIECKHX,
JTUArHOCTHYECKUX U JICUCOHBIX MEPOIIPUSTHI U TPOIEAYP ABISIOTCS OJHUM M3 OCHOBOIIOJIATAIOIIIIX
pa3zienoB J0Ka3aTeIbHON MEIUIIMHBI.

B nacTosimee Bpemst Ka3axcraH peanbHO HaXOAMUTCS B PHIHOYHOW SKOHOMHKE, ITOATOMY €CTh
HacylHas He00X0AMMOCTh IKOHOMUTH PECYPChI, KaK YeJI0oBeUecKre, Tak U Marepuaiibubie. OqHa u3
HamOoJee 3aTpaTHBIX CTaTeill OJKETa CTpaHbl -3TO PACXOJbl Ha 3apaBooxpaHeHwe. OmHAKO
BO3MOXXHOCTH TOCYJIapCTBa B LIEJIOM U OTACIBHO B3SATOTO IPpaXKAaHUHA HE O€3rpaHUYHBL, U CETOTHS
OCTpO BCTaeT BOMpoc 00 3(PPEKTUBHOCTH HCIIOIB3yEMbIX TUATHOCTHYCCKHX U JICYCOHBIX
MHCTPpYMEHTOB. TpeOyroTcs cTporue JoKa3aTeslbcTBa OOOCHOBAHHOCTH MX MPHUMEHEHHUS, a TaKke
HE0OXOIMMO TIOKa3aTh, KAKOMY IPOIICHTY OOJBHBIX OHU IOMOTYT M B Kakod creneHu. Ho 3tu
JTaHHBIE HEBO3MO>KHO MOJIYYUTh 0€3 MOMOIIU CTATUCTUYECKUX METO/I0B aHAINU3a. DTO 00YCIOBIECHO
€CTECTBCHHBIM pPa3HOOOpa3ueM OHOJOTHYCCKUX OOBEKTOB, Korjna (aKTHUECKH HEBO3MOXKHO
BCTPETUTh JBAa OJMHAKOBBIX OPraHU3Ma, a TaKXKe BIMSHHEM IICHUXOJOTMYECKUX (aKTOpOB Ha
(YHKITMOHATTLHOE COCTOSIHHE, CYOhEKTHBU3MOM Bpaua- MCCIICIOBATENS B OICHKE TAKHX COCTOSHUN
U T.A.

Hano oTMeTuTh, 4TO CEroHss HU OJMH CEPHhE3HBIN MEIUIIMHCKUHN KYpHAT HE IPUMET CTaThIO
06e3 craructuyeckoid 00pabOTKM MHaHHBIX, 0€3 WCIOJIb30BAaHUS AalTOPUTMOB JOKa3aTEIbHOMN
MeauiuHbl. OJIHaKO, CpeId MHOYKECTBA CTATUCTUYECKUX METOJIOB Bpauy CJI0KHO BHIOpaTh Haubosee
a/ICKBaTHBIN, COOTBETCTBYIONINN KOHKPETHO UM HaOpaHHOMY Marepuany. HempaBuibHBINA 10100p
METO/IOB TPUBOJIHUT K HEBEPHBIM BHIBOJIAM, YTO B CBOIO OUYEPE/bh YPEBATO OLIMOKON TMAarHOCTHKHU U
JICYEHUSI.

OTaenbHO CTOUT BOMPOC MHTEPIIPETALIMN PE3YIHTATOB CTATUCTHYECKOM 00paboTku. Hanmuue
0O0JIBIIOT0 KOJIMYECTBA KOMITBIOTEPHBIX MPOTPAMM IO CTATUCTHKE IMTO3BOJSET MPOBOJUTH 00PaOOTKY
JAHHBIX C HCIIOJB30BAHUEM PA3JIMYHBIX MHOTO(AKTOPHBIX, MHOTOMEPHBIX MAaTeMaTHKO-
CTaTUCTUYECKUX METOJIOB - JUCIEPCHOHHOr0, PErpecCHOHHOrO, KiacTtepHoro u Ap. Ho anamus
pe3yIbTaTOB ATHX PacUeTOB 3a/1aua HETPUBUAIbHAS, TPEOYIOIas 3HAHUM KaK 10 CTAaTUCTHKE, TaK U3
00J1acTH pelIaeMbIX C €€ MMOMOIIBI0 TPOOIIEM.

JlanHoe mocobue HampaBieHO Ha BHIPAOOTKY HaBBIKOB MPUMEHEHHS CTATUCTHYECKUX METOI0B
MIPU PEIICHUH PA3IMYHBIX MEJUIIMHCKHUX 3a/1a4.

Haneemcs, uto oHO OynmeT crmocoOCTBOBAaTh MOHUMAHHIO IEJ€H W 3a1ad OMOCTAaTUCTUKH M
SIBUTCSI CBO€OOPA3HBIM HABUTATOPOM JIJISl TEX, KTO PEIIHII PyKOBOJCTBOBATHCS B CBOEH JESITENEHOCTH
MIPUHITATIOM J0Ka3aTeIbHOCTH.



OCHOBHBIE ITOHATHUA U ONPEJAEJEHUA BUOCTATUCTUKHU

Buocrarucruka - orpacip 3HaHMHM O CTaTUCTUYECKOM AHAIU3€ IPYIIIOBBIX CBOWCTB U MaCCOBBIX
SBJICHUI B OMOJIOTUU M MEIULIMHE

CayyailHOM BeJMYHMHOM HAa3bIBACTCSA BEIMYMHA, KOTOpas B PE3yIbTaTe OIBITA MOXET B
OIPEJICIICHHBIX IIPEIeIIax PHUHATH TO WM MHOE 3HAYEHHE, HEU3BECTHO 3apaHee — KAKOE UMEHHO
I'eHepanbHasi COBOKYNMHOCTH  (NMOMYJISALMS)-MHOXKECTBO BCeX 00CiIenyeMbIX OOBEKTOB,
00BbETMHEHHBIX OOIIMMH CBOMCTBAMU

Bb10opka- yacTh reHepanabHON COBOKYIIHOCTH, IO Pe3yJIbTaTaM aHaJIN3a KOTOPOH IEIacTCs BBIBOJ
000 Bceil reHepalibHOM COBOKYITHOCTH

He3aBucumblie BBIOOPKH- BBIOOPKH, COCTOSIIIME M3 Pa3HbIX OOBEKTOB, NPU 3TOM 3HAYCHHE
CIly4aifHOM BETMYMHBI B OJTHOW BBIOOPKE HE 3aBUCHUT OT €€ 3HAUE€HUI B IPYroil BEIOOPKE.
3aBucHMBIe BBIOOPKH- BEIOOPKH, COCTOSIILIME U3 OJHUX U T€X )K€ 00BEKTOB, 00CIEI0OBAHHBIX 110 U
I10CJIE BO3/ICUCTBUS.

ITox TepMUHOM «pacnpeejieHHe CJIY4aiiHON BeJIMYUHB» TTOHUMAETCsl GYHKLUS, TTOKa3bIBaAIOIIAs
BEPOSITHOCTH (YACTOTY BCTPEYAEMOCTH ) BCEX BO3MOXKHBIX 3HAYECHUHN ATOM CITydyalHON BETUYMHBI
JloBepuTeNbHBII HHTEPBAJI- UHTEPBAJ, B KOTOPOM C HEKOTOPOW BEPOSITHOCTBIO HAXOIUTCS
UCTUHHOE (T€HEepaJIbHOE) 3HAUYCHUE YUCIIOBOM XapaKTEPUCTUKU CIIy4aliHON BEJIMYMHBI

YpoBeHb 3HAYUMOCTH ¢—MaKCUMaJIbHO JIOMYCTUMAsi BEPOSITHOCTh OLIMOKH, KOTOPYIO MOXKET cebe
II03BOJIUThH UCCIIE0BATENb, OTBEPras HyJEBYIO TUIIOTE3Y (IPUHUMAs abTEPHATUBHYIO).

YpoBeHb 10CTOBEPHOCTH p — peajibHasi BEPOSTHOCTb OIIMOKY B Cllyyae IPUHATHUS aJbTePHATUBHON
TUIIOTE3bI

TepMuH koppeJsinusi 03HAa4aeT B3aMMOCBA3b MEXKIY IBYMs CIy4allHBIMH BEJIMYMHAMM, KOIZa
M3MEHEHUE OJTHOM IIPUBOJUT K U3MEHEHHIO B CPEHEM JIPYTOil BEIIMYHHBI.

Perpeccusi- mMeron aHanu3a, MO3BOJSIONIMKA MMOJYYUTh MATEeMAaTHYECKYyK0 MoJeNlb ((QYHKIHIO)
B3aUMOCBS3H 3aBUCUMOM BEJIMYMHBI C OJJHON WJIH HECKOJIBKUMU HE3aBUCUMBIMH BEITMYHHAMM.



TEMA 1. BBEAEHUE. OCHOBbI BUOCTATUCTHUKMU.

Heab: @opMupoBaHre 3HaAHUN IO 3HAYEHUIO OMOCTATUCTUKH
3agaun o0yuenusi: M3yuenue ocHOBaM OMOCTAaTUCTUKHU
OcHoBHbIE BONIPOCHI TEMBbI:

OrmpezenieHne CTaTUCTUKU

Pa3nenbl MeAMIIMHCKON CTaTUCTUKH

3aaun OMOCTATUCTUKU

MeTo1b1 GMOCTaTUCTUKU

el N =

Cmamucmuxa — OOILIECTBEHHAs] HayKa, M3y4yarolasi KOJIWYECTBEHHYIO CTOPOHY MAacCOBBIX
OOIIECTBCHHBIX SIBJICHUN B HEPA3PHIBHOW CBSI3U C MX KAYECTBECHHBIMH OCOOCHHOCTSMU. MIMEHHO
pa3zHoo0pa3ueM Ka4yeCcTBEHHbIX 0COOEHHOCTEH 0OBSICHIETCS TO, UTO JIsl KOTMYECTBEHHOT'O OMMCAHUS
SIBJICHUH HCTIOJB3YETCsl OOJBINOE YMCIO CaMbIX Pa3HBIX CTATUCTUYECKMX BenuuuH. CTaThcTuka
YCTaHaBJIMBAET COOTBETCTBUE MEXAY WJCATbHBIM MHUPOM U IMPEACTABICHUEM O pPEaIbHOM MHDE.
Craructuka, U3ydarolas BOIPOCHI, CBS3aHHBIC C MEAMIIMHOM, TMTUEHOW M 3IpaBOOXPAHCHHUEM,
Ha3bIBACTCS MEOUYUHCKOU UIU CAHUMAPHOU.

Paznenbl MeAMITUHCKON CTAaTUCTUKH:

1) craTrcTHKa OOIIECTBEHHOTO 3/I0POBbS;

2) CTaTHCTHKA 37PaBOOXPAHCHUS;

3) cTaTHCTHKA HAyYHBIX MCCIICJOBAHU, HIIK TEOPETHYECKAst MEIUIIMHCKAS CTATUCTHKA.

Ecnu npousBectu eqMHIYHOE U3MEPEHUE KAaKOTr0-TH00 MOKa3aTels, XapaKTePU3YIOIIEro COCTOSTHUE
OTJIEIBHOI'0 YEJIOBEYECKOI'0 OPraHM3Ma, 3TO €IIE HE CTATUCTUKA, HO €CIIM U3MEPUTH 3TOT [10KA3aTeNb y
MHOTHX JIIOJIEM WJIM y OJIHOTO YEJIOBEKa MHOTOKPATHO 32 KAaKOW-TO MPOMEXKYTOK BPEMEHU W
NpPEICTaBUTh ATOT IIOKa3aTellb B OOOOIIEHHOM BHIE — ATO YK€ CTaTUCTUYECKHM TMOKa3aTeib.
[Ipumenstommecs Bpadamu IUGPOBBIE JaHHBIE, XapPaKTEPU3YIOIIME HOPMAJIbHYIO (PYHKIIHIO
opranuzMa (HOpMaibHas dYacToTa IyJbca, apTepuaIbHOr0 MaBICHUS WU T, [.), SBISAIOTCS
CTaTUCTUYECKUMHU, TaK KaK OHU OMpPEIEIICHBI Y OOMBIION TPYMIBI 310pOBBIX JrojaeH. CrieoBaTenbHO,
CTaTHUCTUYECKHE JIaHHbIE — OTO pPE3yJabTaTbl MAaCCOBBIX HCCIIEOBAHUM, XapaKTEpU3YIOLIUE
COBOKYITHOCTb SIBJICHUM, IPOLIECCOB, JIFOACH.

Crartuctuka BKJIIOUaeT B ce0s OOLIYI0 TEOPUIO CTATHCTHKH, 3KOHOMHUYECKYIO CTaTHCTUKY H
pa3iuyHble OTpaciieBble CTATUCTUKH. OOIIast TEOpHsI CTATUCTUKHU pacCcMaTpUBaeT O0IIHe IPUHIHUIIBI U
METO/Ibl CTAaTUCTHUYECKON HayKH. DKOHOMHYECKAs CTATUCTHKA M3Y4YaeT C MOMOUIbI) CTATUCTHYECKUX
METOJIOB HApOJHOE XO3SHUCTBO B IejoM. OTpacieBble CTAaTUCTUKH HW3Y4YalOT Pa3jIMYHBbIE OTPACIH
HapoaHoro  xo3sicrBa. CylecTBYeT  MPOMBIIUIEHHAs, TOProBasi, CeJIbCKOXO3SIICTBEHHAs,
TPaAHCIIOPTHAs, KOMMYHaJIbHasI, CyaieOHasi, HapOJHOTO 00pa30BaHus, TeMorpadudecKas, MEIUIIMHCKAs
CTaTHCTHUKA U T. 1.

B craTuctuke cBOHCTBO OOBEKTOB WM SIBICHUM, KOTOPOE MOXKET OBITh HAOIIOJAEMO WITH
W3MEPEHO, HAa3bIBACTCS NPUSHAKOM.

Crartuctrka, W3ydvaromias BOIMPOCHI, CBSI3aHHBIC C OWOJOTHMEN, MEIUIIMHOMW, (apmaimei,
TUTUEHOU U 3[I[paBOOXpaHEHUEM, HA3BIBAETCS OUOCTNAMUCTNIUKOU.

Ponp OnocTaTucTUKM B MPaKTUYECKOW M HaydyHOH paboTe Bpada, MeICECTphl, (papMarieBTa
BEJIMKa.

buocratucTuka mpuMeHseT pa3udHbBIC METONBI: cOOp JaHHBIX, UX 0000IIEHHE, aHAIHN3 H
MO/IBEJICHUE UTOTOB, OCHOBAHHBIX HA MOJTYYCHHBIX HAOIIOICHUSX.

CratucTuueckuil aHaIM3 TOMOTaeT J00bIBaTh WH(POPMAIMIO M3 JAHHBIX WU OIEHWBATH
KaueCcTBO ITOM MH(OPMAIIUH.

3aoauu buocmamucmuxu:.

* KOJTMYECTBEHHOE MpEACTaBICHUE OMOIOTHUECKUX (PAKTOB (M3MEPEHHE) — 3TO BBIPAXKCHUE
CBOMCTBA OTAEIBHOTO OHOJIOTUYECKOT0 OOBEKTa B BHJE YWCIA, BApUAHTHl WIM 3HAYCHUS
[IEPEMEHHO;



- 0000IIIEHHOE ONMUCAaHNE MHOXECTBA (DAKTOB (CTATUCTUUYECKOE OIICHMBAHWE) — ATO pacyeT
MOKasareje W IMapamMeTpoB, KOTOPBIC TOJTHOIEHHO XapaKTEepPH3yIOT CBOWCTBA MHOXKECTBA
OJTHOTUITHBIX 00BEKTOB WIIN BBIOOPKH;

MOWCK 3aKOHOMEpPHOCTEH (TPOBEpPKa CTATUCTUYECKUX THUIOTE3) — 3TO JO0KA3aTeIbCTBO
HECITyYaifHOCTH OTJIMYUI MEX]y CPABHUBAEMBIMU COBOKYITHOCTSIMHU, 00BEKTaMH, 3aBUCHIMOCTH UX
XapaKTePUCTUK OT BHEUIHUX WIM BHYTPCHHUX HIPUYUH.

2. ITepBbIM ATAIIOM MPH MTPOBEACHUH JTIFOOOTO CTATUCTUYECKOTO UCCIIEOBAHMUSI SIBJISIETCS] COOP
JTaHHBIX 00 aHATU3UPYEMOM OOBEKTE UJIH MPOIIECCe B BUIEC KOHKPETHBIX 3HAYCHHN ITePEMEHHBIX.

Coopom cmamucmuyeckux OAHHLIX HA3BIBACTCS TPOIECC MOMyYeHHS HHPOpMAuu 00
AJIEMEHTaX HUCCIICyeMON COBOKYITHOCTH W WX CBOMCTBaX. DTH JAaHHBIC SBISIOTCS MPEAMETOM
CTaTUCTHYECKOW 00paOOTKM U aHAIH3A.

BTOpBIM 9TAIIOM SBJIACTCA aHAaJIN3 TUIIOB JaHHBIX.

Turibl JaHHBIX: KOJHMYSCTBECHHBIC, KAUCCTBEHHBIC U JaThl (PUCYHOK 1).
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Pucynok 1. Knaccuduxarus TMIIOB JaHHBIX

OCHOBHBIE THIIBI TAHHBIX JAEISATCS HA KOTUYECTBEHHBIE U KaueCTBEHHBIE.

Konuuecmsennvie Oannvie B CBOIO 09epeIb MOAPA3ICIISIOTCS HA TUCKPETHBIE (IPEPHIBHBIC) U
HeMpepbIBHBIE.

Juckpemnvle danHble — KOTMYECTBCHHBIC JAHHBIE, KOTOPHIE MPEICTABICHBI TOJHKO B BHIIE
I[EJI0T0 YKCIa, T.€. He MOTYT UMETh JpOOHYIO YacTh. Hampumep: KOMM4YeCTBO JETEH.

Henpepuiguvie 0annvie — 3T0 TaHHBIE, KOTOPBIE MOyYarOT MPH U3MEPEHUHU Ha HETIPEPHIBHON
IKanie, T.e. TCOPETUUYECKH OHU MOTYT UMETH IPOOHYIO YaCTh.

Hanpuwmep: macca Tena, pocT, apTepraibHOE TaBICHUE H T.JI.

HenpepsiBHbIC TaHHBIE OBIBAIOT HHTEPBATHLHBIMUA U OTHOCHTEIBHBIMHU.

HumepesanvHovle OanHbie — BUJ HETIPEPHIBHBIX JTaHHBIX, KOTOPBIE U3MEPSIOTCS B A0COTIOTHBIX
BEITMYMHAX, UMEIOIIUX (PU3UIECKHUI CMBICIT.

OmuocumenvHvle OaHHble — BUJ HETPEPHIBHBIX JAHHBIX, OTPAYKAIOIMIUX OO WU3MEHEHUS
(YBEeNM4YEHUS WIIM YMEHBIIICHHS) 3HAYCHUS TIPU3HAKA 10 OTHOIICHHUIO K UCXOJHOMY (U K KAaKOMY-
00 IPYroMy) 3HAUCHHUIO 3TOTO NMPHU3HAKA. DTH JaHHBIC ABJSIOTCSA Oe3pa3MepHBIMU BETUIHMHAMU
WJIM BBIPQJKAIOTCS B MPOLIEHTAX.

Kauecmeennvle dannvle — moapa3aessitoTCsl HA HOMHUHATIBHBIE H TTOPSIKOBBIE.

Homunanvnvle dannvle — BU KQUeCTBEHHBIX JTaHHBIX, KOTOPHIE OTPAXKAIOT YCIOBHBIE KOJIBI
HEU3MEPSIEMBIX KaTeTOPHH (KOIbI JHArHO3a).



Tlopsiokosvie OanHble - BU KAaU€CTBEHHBIX JaHHBIX, KOTOPHIE OTPAXKAIOT YCIOBHYIO CTEIIEHB
BBIPQKEHHOCTH KaKOro-IMOO TMpHu3HaKa (CTaJuM OHKOJIOTWYECKHX 3a00JICBaHUU, CTEICHU
CepJICYHOI HETOCTATOYHOCTH).

WX OCHOBHOE OTIIMYHE OT TUCKPETHBIX KOJIMUECTBEHHBIX JAHHBIX 3aKIIFOYAETCS B OTCYTCTBUN
MIPOTIOPITMOHATBHOM IIKAJIBI JIJI1 U3MEPECHHSI BRIPAXKEHHOCTH TIPU3HAKA.

bunapuvie (Ouxomomuuecxue) dannvie - 0CO00 BBIICTSAEMBIA BUJ KAaUeCTBEHHBIX JTAHHBIX.
[Ipu3Hak Takoro TWma MMEET JIMIIb JBa BO3MOXKHBIX 3HAYeHUs (T10JI, HATUYUE WM OTCYTCTBHE
KaKoro-jiuoo 3a0oyeBaHus).

Oco0ObIM BHIOM JTAHHBIX SBISIOTCS dambl. [I0CKONBKY B psizie cllydacB ObIBAET HEOOXOIUMO
MIPOM3BECTH C HUIMH HEKOTOpbIE apu(hMeTHIeCKUue AeUCTBUS (BBIYHCICHUE a0COFOTHOTO MEePHoIa
BPEMEHH MEXKY IBYMsI COOBITHSAMU IO 1aTaM 3TUX COOBITHIA).

WHorna BEIIENSIOT TakKe€ HEKOTOpPbhIE 0COOBIE MOJATHUIIBI JAHHBIX, SBIISIONIUECS YACTHBIMU
CIIy4asiM{  BBIIICTICPEYUCIICHHBIX THIIOB: PAHTH, OYKH, BH3yaJbHbIC AaHAJIOTOBBIC IIIKAJIbI,
[IEH3YPHUPOBAHHBIC JIAHHEIC.

Ilepen TeM Kak NPOBOAUTH YIIYyOJEHHBIH CTAaTUCTUYECKHM aHaln3, BaKHO IPOBECTU
MIpeIBAPUTEIILHBIN aHAIHM3 JaHHBIX. Ha 3TOM 3Tane /it cKaTus u CUCTeMaTH3al Habopa TaHHbBIX
HCIOJNIB3YIOT Tpaduueckre METOAbl. DTO IMO3BOJSIET OLIEHUTh OCOOEHHOCTH Ha0oOpa NaHHBIX U
BBISIBUTh AHOMAJIMH, T.C. BBIOpATh JUIS JAJBHEUIIEro aHajau3a IMOAXOMASAIINE CTATUCTHYCCKHE
METO/IBI.

Jluckpemnvle OanHbleMOTYT OBITH TIPEJICTABICHBI B BHUAC TAOJMHUIBI, CTOJOMKOBOMA
JUarpamMmbl, MTUKTOTPAMMBbI, KPYTOBO# IMarpaMMbl, TOUEYHOTO PUCYHKA.

Henpepuviguvie OannbleMOTyT OBITH TPEACTABICHBI B BHJE TPYINIIUPOBAHHONH BBIOOPKH,
THUCTOrPaMMBI, HArpaMMbl «CTE€0EIb C JIUCThIMUY WU «SIIIUK ¢ ycaMuy, KpuBoit JlopeHna u T.1.

Cmewanuvie 0aHHbIEMOTYT OBITh TIPEICTABIICHBI B BUJIC TUATPAMMBI PACCESHUS.

KOHTpOJ’IbHLIe BOIIPOCHI:

Uro sBAsieTcs NpeAMETOM U3yueHUs: OMOI0rM4eCKON CTaTUCTUKU?

KakoBbl OCHOBHBIE 3a/1a4H1, CTOSIINE Tepesl OMOIOrnYecKOi CTaTUCTUKOM?
HazoBute ocHOBHBIEC 00J1aCTH TPUMEHEHUS OMOJIOTMYECKON CTATUCTUKHU?

HazoBuTe OCHOBHBIE TUIIBI N3MEPUTENIBHBIX HIKaN?

Kakumu ciocobamu orpenensieTcst Haie)KHOCTh U IOCTOBEPHOCTh B OMOCTAaTUCTUKE?

agrONE



TEMA 2. MEJULIUHCKAS CTATUCTHUKA. OCHOBHBIE PA3JIEJIbI U 3AJAYHA
INPEAMETA.

Heab: O3HaKOMUTH CTYIEHTOB C MEUIIMHCKOM CTaTUCTUKOM
3anaum o0yuenusi: M3ydyeHne MEIUIIMHCKOM CTaTUCTUKH, €r0 pa3AesioB U 3aj1ay.
OcHOBHBIE BONPOCHI T€MBbI:

1. OnpeneneHue MEIUITUHCKONW CTATUCTUKH

2. 3amayu MEIUIMHCKOM CTaTUCTUKU

3. Pasgenbl MeTUIIMHCKON CTATUCTUKU

Craructika M CTaTUCTUYECKHME METOJbl B OILICHKE COCTOSHHSI 370pPOBbS HACEJICHUS U
00YCIIOBIIGHHOCTHU 3/I0POBbSI BXOJAT B OTPACICBYIO CTATUCTUKY U IIMPOKO HUCIOIB3YIOTCS BpauaMu B
MPAKTHYECKOW U HAyYHOU padore.

OpHoll M3 oTpacieil CTaTUCTUKU SIBISIETCS MeOUYUHCKasi CMmamucmuka, KOTopas H3ydaeT
KOJIMYECTBEHHYIO CTOPOHY MACCOBBIX SIBJIEHUH M MPOLECCOB B MEAULIMHE. MEIUIMHCKYIO CTATUCTUKY
OOBIMHO HE TPUHATO AUQPEPESHIMPOBAT, HA METUIIMHCKYIO M caHuTapHyt. OJHAKO, 10 HAIIeMY
MHEHHI0, 60Jiee MPaBUIIbHBIM ObLIO ObI pacCMaTpUBAaTh CAHUTAPHYIO CTATUCTUKY KaK OJIMH U3 pa3/ieioB
MEIUIMHCKON cTaTuCTUKA. Kpome Toro, cieayer BbIIEIATh CTATUCTUYECKUI METOM, IPUMEHSEMBbI B
Pa3IMYHOTO PO/Ia MEAUIIMHCKUX UCCIIEIOBAHMUSX (KIMHUYECKHX, SKCIIEPUMEHTAIBHBIX, THTHEHUYECKUX
U T. A.)- CaHuTapHas CTaTUCTHKA, SBJSIICH PA3elIOM MEIUIIMHCKOM CTaTUCTHKH, B CBOIO OUYEPEIb
COCTOUT U3 CTaTUCTHKHU 3J0POBbS U CTAaTUCTUKHU 31paBoOXpaHeHHs. CTaTUCTHUKA 310pOBbS M3y4aeT
3]I0pOBbE OOIIIECTBA B IIEJIOM U OT/AEIBHBIX €0 TPYI M YCTAaHABIMBAECT 3aBUCUMOCTH 370POBbS OT
pa3nu4HbIX (HaKTOPOB COLMAIBLHON cpebl. CTaTUCTHKA 3IPABOOXPAHEHHUS aHAIM3UPYET TAHHBIE O CETH
MEIUITMHCKUX W CAaHWTAPHBIX YYPESHKICHHMA, UX JEATCIBHOCTH M KaJpax, oleHuBaeT 3(h(HEKTUBHOCTD
Pa3IMYHBIX MEPONPHUATHH 110 MPOPHIIAKTUKE U JICUCHUIO OOJIC3HEH.

3agayaMu MeIMIIMHCKON CTATUCTHKHU SIBJISIOTCS:

1) W3ydyeHue COCTOSIHHS 3/0pOBBSI HACENICHHs, AaHajJN3 KOJIMYECTBEHHBIX IOKa3aTesien
OOIIECTBEHHOTO 3710POBBSI.

2) BBISIBIIEHUE CBSI3€H MEXKIy ITOKA3aTeNISIMU 37I0POBbS U PA3TMYHBIMU (DPaKTOpaMH, OIICHKA UX
BJIMSIHMS Ha 3/10pPOBbE HACENIEHHUS.

3) u3ydeHre opraHu3aliy U JesITeIbHOCTH 3ipaBOOXPAHEHUS.

4) onleHKadHPEKTUBHOCTH ACATEIBHOCTH JICUCOHO-TPOPUIAKTHICCKUX YUPEIKICHHH.

5) omenka 5(Q¢GEeKTUBHOCTH (MEIUIIMHCKOM, COLMAIBHON, JIKOHOMHYECKOW) Je4eOHBIX,
NpOGUIAKTUYECKUX,, TPOTUBOIIHIEMHUUECKUX MEPOTPUATHHA.

6) WCIONB30BAaHME CTATHCTUYECKHX METOJIOB TPU OIEHKE W TPOBEICHHUS KIMHUYECKHX WU
HKCHEPUMEHTATIBHBIX MEIUIUHCKIX 1 OMOJOTMUECKUX UCCIIETOBaHUMN.

MenuiuHcKasi CTaTUCTHKA SIBISIETCS METOJIOM COIMANBHOW JMAarHOCTHKH, TOCKOJIBKY OHa
MO3BOJISIET JaTh OLEHKY COCTOSIHUS 370pPOBbsl HACEJECHHs CTpPaHbl, PETHOHA M Ha 3TOH OCHOBE
pa3paboTaTh Mephl, HANpaBICHHBIE Ha YIydlIeHHE OOIIECTBEHHOTO 3I0pOBbs. [IpuHIHMIIOM
CTaTUCTHKH SIBJISIETCS IPUMEHEHHE €€ JUTsS U3yUeHUs HE TOJIBKO OTAETIbHBIX HO U MACCOBBIX SIBIICHHH,
C IIETIBIO BBISBIICHHSI PAa3HBIX 3aKOHOMEPHOCTEH. DTN 3aKOHOMEPHOCTH TPOSIBIISTIOTCS, KaK MPaBUIIO,
B Macce HaOI0/IeHuH, TO €CTh MTPHU U3YYEHUH CTAaTHCTUYECKON COBOKYITHOCTH.

Pazgenbl MeTUIIMHCKON CTATHCTHKU:

CraTtucTuka, CBsI3aHHAs CO 370POBBEM HACEIECHHSA. DTOT pas3jied 3aHMMAaeTCs H3y4YeHHEM
COCTOSIHUS 3JIOPOBbBsI BCETO HACEIIEHUS B IEJIOM. TakyKe OH 3aTparuBaeT €ro OTAEIbHBIC TPYIIIIHI.
CBenieHus, Kak MpaBUiIO, COOMPAIOTCS MOCPEACTBOM IPOBEJCHUS CTATUCTHUECKUX aHAIU30B, a
KpoMe TOro, cOopa MaHHBIX O COCTaBe M OOIIeH YHCICHHOCTH HaceleHws. [lpu aTom crporo
YUUTBIBAETCS BOCIIPOU3BOJCTBO HACEJIEHUS, a TaKXKE €ro €CTECTBEHHOE IBI)KEHHE Hapsy C
(GU3NYEeCKUM Ppa3BUTUEM, DPACHPOCTPAHEHHOCTBIO DPA3JIMYHBIX OO0JIe3HEH, MPOAOIKUTEIBbHOCTHIO
KHU3HH U Tak aanee. OLUEHKY MOoKa3arenel 3J0pOBbsl HACEIIEHUS TPOBOJIAT, COMOCTABIISS JaHHbIE C
OOIIENPUHATHIM OLIEHOYHBIM YPOBHEM. B yacTHOCTH B TMHaMKKe HAOIIONAIOTCS CBEACHNUS, KOTOPBIE



MOJIYYa0TCS MO Pa3IUYHBIM PETHOHAM.

OTO MEIUIMHCKAsl CTAaTHCTUKA B 00JIaCTH 3[paBoOXpaHeHus. Pa3ien 3aHuMaercs perieHnemM
BOIIPOCOB 110 cOopy, 00paboTke u aHanu3y uHpopmannu 000 BCeX YUPEKACHHUIX 3PABOOXPAHEHHUS.
[Ipu 3TOM yYUTHIBAIOTCS TaKHE MMapaMEeTPhl, KaK pa3MeIlleHUEe JaHHBIX OpraHU3aluid, UX OCHAIICHHE,
NesITeNIbHOCTh U KaJipbl. B oTHOIIEHHH KaapoB coOuparoT uHbopMauoo 00 o0mieil YHcIeHHOCTH
Bpaueil, a KpoMe TOro, O CPEHEM U MJIAJIIEM MEAUIIMHCKOM IIEPCOHAIIE, a TAKXKE O PaCIpEeIeIICHUN
JIUI], COIJIACHO MX HEMOCPEACTBEHHBIM CHEIHAIBHOCTSM M JJIUTEIBHOCTH cTaxa paboTel. B
OTHOIICHUHU KaJ[POB TAK)Ke COOMPAIOTCS CBENICHUS O MPOXOKISHUH MEPENOIrOTOBKY U Tak Aainee. B
pamMKax [pOBEJIEHUS aHajdu3a JEATENbHOCTH  JIeueOHO-MPO(YUIAKTUYECKUX  OpraHHU3alui
BBITIOJTHSIETCS COMOCTABIICHUE MOTYYCHHON MHPOPMAITUN ¢ HOPMATHBHBIMH YPOBHSIMHU.

Knunnyeckass cratucTuka B MEAMIMHE SBISETCS pa3/eioM, KOTOPBIA ClEeIuUT 3a
MCIOJIb30BAaHUEM METOJ/IMK B paMKax 00pa0OTKH IKCIIEPUMEHTAIBHBIX, 2 KPOME TOT0, 1a00paTOpHBIX
pe3ynbTaToB uccienoBanuii. Takas cTaTUCTHKA 1ae€T BO3MOKHOCTh C KOJTMYECTBEHHOM TOUKH 3PSHHUS
OIICHUBATH JIOCTOBEPHOCTH MOJIYUCHHBIX PE3Yy/IHTAaTOB MIPOBEACHHOTO UCCien0Banus. brnaronaps ei
ylaercss pemiatb W psaA ApYTUX 3a4ad, K OpUMepy, pedb UAeT 00 ompeaencHUH 00BbEeMOB
HE0OXOIMMOT0 KOJIMYECTBA HAOIIOICHUH BO BpeMsi BHIOOPOUYHBIX HCCIICIOBAHUM, (POPMUPOBAHUN
OKCIEPUMEHTAIbHOW M KOHTPOJBHOW TPYIIBI, 00 H3yYECHUH HAIM4YUs KOPPEIALUOHHBIX U
PETPECCHOHHBIX B3aMMOCBS3CH, a TAKXKEe 00 YCTpaHEHWU Ka4eCTBEHHON HEOIHOPOIHOCTU TPYIII U
TaK Janee.

KoHTpoJibHbIE BOIPOCHI:

UTto n3yyaeT MEAUIMHCKAS] CTATUCTHKA?

Y10 NOHUMAIOT I10J] MEIUIIMHCKOH CTATUCTUKOM?

Urto sBRsETCS MPEAMETOM MEIUIIMHCKON CTaTUCTUKHU?
HazoBute 3agaun CTaTUCTUKU.

OnuiuTe pa3aensl MEAUIIUHCKON CTaTUCTUKH

I'ne nmpuMeHsieTcst METUIIMHCKAsE CTaTUCTUKA?

oakrwdE



TEMA 3. CTATUCTUYECKAS COBOKYITHOCTbDb. YYETHBIE ITPU3HAKUH.

Heab: ChopmupoBath y CTYIEHTOB 3HAHUS O BUJAX CTATUCTHYECKON COBOKYITHOCTH
3agaum o0yueHusi: V3yueHne BUOB CTATUCTUYECKON COBOKYITHOCTH
OcHoBHbIE BONIPOCHI TEMBbI:

1. Craructuueckasi COBOKYIHOCTb

2. Buabl cTaTuCcTUYECKON COBOKYITHOCTH

3. T'enepanbHas COBOKYITHOCTb

4. BpiOOpoYHast COBOKYITHOCTH

Cmamucmuueckaa CO60KYNHOCMb — TpPyNIla OTHOCUTEIBHO OIJHOPOIHBIX 3JIEMEHTOB
(emuHMIl HAOMIOJNCHNS) B KOHKPETHBIX YCIOBUSIX BPEMEHH M NPOCTPAHCTBA. B 3aBUCHMOCTH OT
OXBaTa €IUHMI HAOMIOIEHUs (B CBSI3U C LIENbIO HCCIEIOBaHMS) CTATHUCTUYECKAs COBOKYIIHOCTb
MO>KET OBITh T€HEPAIbHOIN U BHIOOPOYHOM.

CrarucTuyeckas COBOKYHNHOCTb (OpPMHUPYETCS B 3aBUCHUMOCTH OT IIOCTaBJICHHOW Liein
nccnenosanus. Harmpumep:

Leapb wnccaenoBaHus: U3Y4UTh JUIMTENBHOCTh NPEObIBaHUS OOJIBHBIX B TEPANEBTHUECKOM
otaenenuu cranpoHapa ['b ropoga Aiamatsl 3a HCTEKIINH rofl, (PakTOphl HA HEE BIHSIONIUE.

B COOTBETCTBHMMU C LIEJIBIO

CrarucTrueckasl COBOKYMHOCTh (OOBEKT HAONIOJEHMS): Tpynmna OOJIbHBIX, JICUUBIIASACS B
TEparneBTUYECKOM OTJENIeHNH cTannoHnapa ['b r. AnMarel B HCTEKIIEM TOAY.

Eaunnna cratucTiueckoro Ha0JIIOAeHUsI- 3TO KaXKbli NEPBUYHBIA AJIEMEHT (OTIEIbHOE
SBJICHHE), COCTABJIAIOUIMHA CTATUCTUYECKYI0 COBOKYHNHOCTb. YHCIIO €AMHUI] HaOIOJeHus B
CTaTUCTUYECKOI COBOKYITHOCTH ONpEAEIsieT 00beM HCCIIeJOBaHMs U 0003HavaeTcst OykBoit "m".

B Hamem mpumepe.

Enunaunna nabmroaenus: 60716HOM, TSYUBIIHIICS B TEPANIEBTUYECKOM OT/IeJIeHUH cTaimonapa ['b
ropoja AnMaTsl B UICTEKILEM TOJY.

Kaxxnas enununa Habm0JeHYS SIBISIETCS HOCUTENIEM ITPU3HAKa CXO/CTBA U MPU3HAKA pa3Inyus
(yueTHbIX mnpu3HaKoB). IIpu3HaKM CXOJCTBAa CIy)XaT OCHOBAHHWEM M1 OOBEIUHEHUS €IMHMIL
HaOMIOJIEHUs] B CTATUCTUYECKYIO COBOKYMHOCTh. [Ipu3Haku pasnuuus (COOCTBEHHO YYETHbIE
MIPU3HAKU) - 3TO T€ MPU3HAKHU, [0 KOTOPHIM €AMHUIA HAOIIONEHHs OTIMYAIOTCA APYr OT JApyra.
BcecropoHHuii aHanu3 3TUX MPU3HAKOB, a TAK)KE B3aUMOCBA3b MEXIY HUMHU MO3BOJISIOT U3Y4YUTh
BCIO COBOKYITHOCTb B II€JIOM, €€ 3aKOHOMEPHOCTH. B HaieM npumepe:

IIpu3Haku cxoacTBa: IPOrHO3, BpeMs TOCIUTAIN3ALUHN, MECTO TOCIUTATIN3ALIH.

IIpu3Haku pa3au4ms: 110JI, BO3PacT, KOJIMYECTBO IIPOBEIEHHBIX KOMKO-IHEHN, NCXOJ JICUEHUS
U T.J.

CratucTuka pacnosiaraeT ONpeAeleHHbIMH  (opMyaamMu sl OIpeJesIeHHs
HEOoOXOJUMOro 4Yucia HaOJMIoAeHUH B BBHIOOPOYHOW COBOKYIMHOCTH WIJIHM YK€ TOTOBBIMU
TaOIMLAMH.

OcHOBHBIE CIIOCOOBI OTOOpA €IUHUI] HAOIIOACHUS 111 (POPMUPOBAHUS BBIOOPOUHOM
COBOKYITHOCTU: MEXaHUYECKUM, CIIy4alHbIM TUIIOJIOTMYECKUHI U JIp.

[To BpeMeHM pa3ianyaroT 1Ba BUJa HAOIIOIEHUS:

EnunoBpemMeHHasi - ydyeT marepuajga IMPOBOAMUTCA HA OIPENEICHHYIO JaTy, dvac.
Hanpumep, nepenuch HaceneHusi, y4deT OOJBHUYHBIX KOEK WJIM YHUCIa BpadyeOHBIX
nospKHOCTer Ha 31 nexkabps Kakaoro roja.

Texyiuee - perucTpaius cirydaes 0 Mepe NX BOSHUKHOBEHUS 33 ONPEIEIIEHHOE BpeMSI:
3a roj, Mecsl, roasl. Hanpumep, quHaMuka 3a00J1€Ba€MOCTH HAaceJIeHHs paiioHa 3a 5 JieT.

ITo cioco0y HaOM0AeHUS PA3JINYAIOT 3 BHAA:

1. HenocpencTBeHHOE coOMpaHue Marepuana (MeIocMoTp).

2. BzsTre naHHBIX U3 JOKYMEHTOB (BBIKOITUPOBKA).

3. AHKETHBIH METOI.

CratucTrueckas COBOKYMHOCTb B OTJIMYHE OT OTHAENBHBIX EIUHML[ HAOIIOAECHUS



(MHAMBUIYYMOB) UMEET OCOOBIE, TOJIKO i TIPHUCYIINE CBOMCTBA, K KOTOPHIM OTHOCSTCS:

1. Xapaxrep pacrpenencHus u3y4aeMoro siBICHUSI.

2. CpenHuil ypoBEeHb HU3y4aeMOTro SIBIICHUS, KOTOPBIM JaeT ero 000000
XapaKTEePUCTHUKY.

3. PazHooOpasue  (koimeOneMocTh,  HM3MEHYMBOCTH)  €IWHUII  HAOIIOJCHUSA,
COCTaBJISIFOIIMX COBOKYITHOCTb.

4. B3auMOCBS3b MEXIy U3Yy4aeMbIMH ITPU3HAKAMHU.

5. Penpe3eHTaTHBHOCTh MPU3HAKOB BBIOOPOYHOW COBOKYITHOCTH IO OTHOIICHUIO K
reHepaIbHOM.

YyeTHble NPU3HAKH PA3THYAIOT:

1. Tlo xapaktepy - aTpuOyTUBHbBIC U KOJTMYECTBEHHBIE.

2. Tlo poau B COBOKYITHOCTH - (PaKTOPHBIE U PE3YJIbTATUBHEIE.

ATpuOyTHBHbIE KAaYeCTBEHHbIC YyYETHbIE NPU3HAKH BBIPAKEHBI CJIOBECHO, HMEIOT
OIHCATEINIbHBIN XapakTep. Hanpumep: 1Mo, HalMOHAIBHOCTD, JIMArHO3, METO/I JICYCHUS U JIp.

KosmuecTBeHHbIe— yueTHbIEIPU3HAKU BhIpaxkeHHble uncinoM.Hanpumep: AJl, COD, Bo3pacr,
71032 Tperapara, Yucyio JHEH JEeUEHUS U Jp.

dakTopHbIE - MPU3HAKU TOJ BIUSHHUEM KOTOPBIX U3MEHSIOTCS JIPYTHe, 3aBUCSIINE OT HUX
pe3yIbTaTUBHBIC TIPU3HAKH.

PesyibraTuBHBIEe - Tpu3HaKd 3aBUcsmUe OT ¢akTopHbIX.Hampumep: cBoeBpeMeHHas
TOCIIUTANIN3AMS W PAlMOHATBHOE JieueHHe ((DaKTOpHBIC TPU3HAKK) CHIDKAIOT JUTUTEILHOCTD
npeObiBaHus OOJNBHOTO B CTallMOHApEe (pe3yNbTAaTHBHBIA NPU3HAK) KaKgash CTaTUCTHYECKas
COBOKYITHOCTh MOXET PacCMaTPHUBAThCS KaK IreHepaTbHAs WIIH KaK BBIOOPOYIHASL.

I'enepajibHasi COBOKYNHOCTBLCOCTOUT U3 BCEX €IMHUI] HAONIIOIEHUS, KOTOPbIE MOTYT OBITh K
HEl OTHECEHBI B 3aBHUCHMOCTH OT Iienu ucciefoBanus. OOBIYHO €€ paccMaTpUBAIOT Kak
npubIIKarolytocsa Kk 0eckoneyHoctu. Hampumep, ecii 661 MOKHO ObLIIO OBl U3YYUTH BCEX OOIBHBIX
XOJICIIMCTUTOM HAa BCEM 3E€MHOM IIIape, TO Takas Ipymma OOJIBHBIX COCTaBHIA OBl TeHEPATBHYIO
COBOKYMHOCTh. B mpakTHke TeHepalbHYI0 COBOKYIMHOCTH YacTO pPacCMaTpUBAIOT B Ipeaenax
KOHKPETHBIX T'paHUIl (HarpuMep, HaceJIeHUE FOpoJia, IETH IIKOJIBI, OOJIBHBIC B OTACIICHUH H JIP.).

Bbi0opoyHasi COBOKYNMHOCTh- 3TO YaCTh IeHEPaIbHON COBOKYITHOCTH OTOOpaHHAasi 0COOBIMU
Metonamu. Ha ocHOBe aHaimm3a BRIOOPOYHOW COBOKYITHOCTH MOKHO ITOJIYYUTH JIOCTATOYHO TOJTHOE
MIPEJICTaBICHNE O 3aKOHOMEPHOCTSAX, PUCYIIIUX BCEH reHepalibHON COBOKYMHOCTH. OCOOEHHOCTHIO
BBEIOOPOYHON  COBOKYITHOCTH SIBJSICTCS €€ PENPE3CHTATHBHOCTh T.€. MPEICTaBUTEIHLHOCTH
(TUMTMYHOCTH) BCEX TMPU3HAKOB, COCTABJSIIOIIMX €€ IO OTHOIICHUIO K MpHU3HAKaM TeHepaabHOH
COBOKYITHOCTH.

IIytu  ¢dopMUPOBaHMU  CTATUCTHYECKOM COBOKYMHOCTH (coOupaHwe MaTepuana -
CTaTUCTHYECKOE HAOJIIOICHUE) CIICIYIOIIHE:

1. CronomHoe HaOMIOJIEHHE - PETHUCTpAIlHs BCEX CIyyaeB M3ydyaeMoOro SIBICHHS (Hampumep,
BCEOOIIIast MepEenuch HACEIICHNUS ).

2. BpiOopouHas perucrpaius - 4acTH CIy4aeB U3y4aeMoro SBICHUS.

BEBIOOPOYHYIO COBOKYITHOCTH CJICIyeT OTOMpaTh M3 TeHEPATbHON Ha OCHOBE OIPEJICICHHBIX
npaBuil. [{ns obecrieueHus: penpe3eHTaTUBHOCTH BHIOOPOYHON COBOKYITHOCTH, K HEW MPEAbSBISIOT
JIBa OCHOBHBIX TPEOOBaHHUS.

= BpIOOpo4Hass COBOKYIHOCTh JIOJDKHA OBITh ~ MaKCHMATbHOTUITUYHOM, T.€. MOXOXKEH
Ha TeHEPATBHYIO.

e JloikHa OBITH JOCTATOYHOM MO 00BEMY (T.€. YUCITy HAOIIOIEHUI).

W3ydeHre TOro WM WHOTO SIBIEHHUS C MPUMEHEHUEM CTaTUCTHYECKOTO MeToaa TpeOyeT oT
HCCIIeIOBATEIS MPEXKIIE BCETO YMEIIOTO IMOX0/1a K BEIOOPY 00beKTa UCCIICA0BAHMS, TaK Ha3bIBAEMON
CTaTUCTUYECKON COBOKYITHOCTH.

KoHTposbHbIE BONIPOCHI:



CrartucTudeckasi COBOKYIMHOCTb

EnuHuma ctaTuCTHYECKOro HaOIOACHUS
[Tpu3HaKK CXOACTBA U Pa3TUIHS

Bunet o cioco0y HaOmr0AeHUS

VueTHbIe TPU3HAKH

ATpuOYTHBHBIE U KOJIMYECTBEHHBIE PU3HAKU
Pe3ysnbraTuBHBIC

['enepanbHasyu BEIOOPOYHAst COBOKYITHOCTH

NGO~ wWNE

TEMA 4. CTATUCTUYECKHE BEJIMYUHBI U UX BU/1bI.

Hean: O3HakoMiIeHUE CTYAEHTOB C CTATUCTUYECKUMU BETUYMHAMU U UX BHJIAMH.
3anaum o0yuenusi: 3ydyeHue BUIOB CTATUCTUUYECKON COBOKYITHOCTH
OcHOBHBIE BONPOCHI T€MBbI:

1. AOcComroTHBIE BEIUYNHBI, BUIbI

2. OTHOCUTEIIbHBIC BETUYHHEI, BHJIBI

3. CylHOCTb U 3HaYEHHUE CPETHUX BEIUYUH

AOCOJIIOTHbIE H OTHOCUTEJIbHbIE CTATUCTHYECKHE BeJIMYUHBI.

Pe3ynbTaThl CTATUCTHUECKOTO HAOIOIEHHS PETHCTPUPYIOTCS B BHJIE IEPBUYHBIX A0COTIOTHBIX
BEeIMYMUH. AOCOJIOTHAs BeIMYMHA OTpPakaeT YpOBEHb pa3BUTHUs sABIEHUS. B craTUCTHKE Bce
a6COJ'IIOTHI)IC BCJIIMYMHBI SABJIAIOTCA MMCHOBAHHBIMU, USMCEPAIOTCA B KOHKPCTHLIX CAWMHUIIAX. s
OTJIMYHE OT MATEMATHYECKOTO MOHATHUS A0COIIOTHBIE BETMUMNHBI MOTYT OBITh KaK MOJIOKUTEIbHBIMU,
TaK U OTPpULATCIIbHBIMU.

AOCOJIIOTHBIE BEJIMYUHBI 1eJISATCA HA:

1) HUnousudyanvrvle — XapaKTEPU3YIOT pa3Mep MpHU3HaKa OTACTbHBIX ¢IHHHUII COBOKYITHOCTH.
2) Cymmapnvie. XapakTepU3ylOT MUTOTOBOE 3HAUCHHE MPH3HAKA T0 OMPEACIEHHON YacTH
coBokymHOCTH. OHU  pa3/eIAIOTCS Ha:
a) MOMeHmHble - TIOKA3bIBAIOT (haKTHUYECKOE HATMYKE HA ONIPECIEHHBI MOMEHT HJIH JIATYy.
b) unmepeanvuvie - NUTOrOBBIN HAKOIIJICHHBIH PE3YJIbTAT 3a MEPUOJ B 11eI0M. B oTarune oT
MOMEHTHBIX, OHH JIOITYCKAIOT UX MOCIEIYyI0Ilee CyMMHUPOBAHHE.

AOCOTIOTHAS BETMYMHA HE JaéT MPEACTABICHUS 00 N3ydaeMOM SIBJICHUH, HE TTOKA3bIBACT €ro

CTPYKTYPY,COOTHOIICHHE MEXAY OTIACIbHBIMU YaCTIMU U Pa3BUTHUS BO BpPEeMEHU. DTH (YHKIUU

BBITNIOJIHSIOT OTHOCHUTENbHBIE MOKazarenu. OmuocumenvHas 6eauyuna — 3TO 0000OUIaromuii
MOKa3aresb, KOTOPHIH MaéT YHCIOBYIO MEpPY COOTHOLIEHHS JABYX COIMOCTaBISEMBIX a0COTIOTHBIX
BennuuH. (OCHOBHOE YCIIOBHE TMPAaBWIBHOTO pacyéTa OTHOCHUTEIBHOM BETUYMHBI — 93TO

COIIOCTaBUMOCTh CPAaBHMBAEMBIX IOKa3aTeleld M HalMuue peajbHBIX CBS3eH MEXIy H3y4yaeMbIMH
SABICHUSIMA. Takum 00pa3om, 1o crroco0y MOTyISHHST OTHOCUTEIHHBIE TTOKA3aTEeH BCET/1a BETUNINHBI
MIPOU3BOJIHBIE, OMpeernsiemMble B popme K03 PpHUIHEeHTOB, MPOMUILIE U T.II.

Buabl 0THOCUTEILHBIX BEJTUYHH:

1) skcTeHCUBHBIE KO3 (DUITUECHTHI;
2) uHTEeHCUBHBIE KOA(DDUITUEHTHI;
3) K03 PUITUEHTHI COOTHOIIICHHUST,
4) k03¢ PULIHEHTHI HATJIATHOCTH.

IKcmencusnvle KoIhpuyuenmepl XapakTepu3yloT OTHOIICHHE YacTU K LEJIOMY, TO €CTh
oTpeeNstoT 100 (yIeTbHBIN BEeC), MPOICHT YacTH B 1mesioM, mpuHsToM 3a 100%. Mcnonb3yroTcs
JUISL XapaKTePUCTUKU CTPYKTYPbI CTAaTUCTUYECKOI COBOKYIHOCTH. Hanpumep: ynenbHbli Bec (10151)
3a00JIeBaHUN TPUIIIIOM CpEIu BCEX 3a00JIeBaHWI B NMPOILEHTAX; JOJIS MPOM3BOJICTBEHHBIX TPaBM
Cpeau BCeX TPaBM y paboumx (OTHOLICHHUE YUCIAa TPOU3BOICTBEHHBIX TPABM K OOIIEMY YHCITY TPABM,
ymHO)keHHoe Ha 100%).

Humencugnvle KoIgppuyuenmor 0TpaxaroT 4YacToTy (YpOBEHb pPACIPOCTPAHEHHOCTH)
SBJIEHUS B cBOeH cpene. Ha mpakTuke UX MPUMEHSIOT JJi OLICHKH 3J0POBbsI HACEICHUSI, MEIHKO-



nemorpaduueckux mpoieccoB. Hampumep: yucio ciydaeB 3a00JieBaHUN C BPEMEHHOW YyTpaToOM
TpynocnocooHocT Ha 100 paboTaronux; 4nuciio 3a00IeBIINX THUIIEPTOHUYECKOH Oone3Hbio Ha 100
xuTenel; uncio poausirxcs Ha 1000 yenoBek (onpeensercs Kak OTHOIIEHUE YUCIIa POJUBIINXCS
3a roJl K Cpe/IHel YUCIEHHOCTH HaceNeHUs aIMUHUCTPATUBHON TeppUTOpuH, yMHOKeHHOE Ha 1000).
WNuTtencuBHbIe KO3QGUIMEHTHI ObIBAIOT 00IIKE U crieruanbHbie. O0Iue: moka3aTellb POkKIaeMOCTH,
o0mui TokKa3arenb 3a00JE€Ba€MOCTH M Jp.; CIEHUAIbHBIE (XapaKTepH3yIOTCs Oosee y3KUM
OCHOBaHUEM): YHCIO IKCHIIWH JETOPOJHOTO Bo3pacTa (TUIOAOBUTOCTH), YHUCJIO >KEHIIMH,
3200JIEBITUX TUIIEPTOHHMYECKON OOJIC3HBIO, U JP.

Kosrppuuyuenmor coomnowienua xapaxtepusyoT OTHOIIEHHE JIBYX CaMOCTOSITEIBbHBIX
COBOKyIHOCTEH. Mcmonb3yroTes sl XapaKTePUCTHKH 00ecredyeHHOCTH (YpOBHS W KadecTBa)
MEIMIIMHCKON moMonIpto: yncio koek Ha 10000 yenosek; yucio Bpadeit Ha 10000 sxuTeneit; uyncio
npuBuBoK Ha 1000 >xuteneit (OTHOIICHUE YHUCIIA JIMI], OXBAYCHHBIX MPUBUBKAMU, K YHUCICHHOCTH
HaceJIeHUs aJ]MUHUACTPATUBHOMN TeppuTopun, yMHOkeHHOE Ha 1000).

Kosppuyuenm naznaonocmu omnpenenser, Ha CKOJbKO NPOLIEHTOB WM BO CKOJIBKO pa3
MIPOU30ILIO YBEJIIMYEHUE WM YMEHBIIEHUE MO CPAaBHEHHMIO C BeIUUYMHOW, mpuHsaTod 3a 100%.
Hcnonp3yercs i XapakTEepUCTUKU JTWHAMUKHU siBieHus. Hampumep, yucno Bpaueit B 1995 r. no
CpaBHEHHUIO ¢ 4yucioM Bpadeil B 1994 r., mpunsateiM 3a 100% (OTHOLIEHHE YUCa CHEIHAIUCTOB B
JTAHHOM T'OJTy K YHCITY CIICIIHAIMCTOB B IPEABLAYILEM roay, yMHOKeHHOe Ha 100%).

CyumHoCTh ¥ 3Ha4YeHHe CPeHHUX BeJTHYHH.

B pesynbrare rpynnupoBKH €IUHUI] COBOKYITHOCTH IO BEJIMYMHE BaphUPYIOIIETO MPHU3HAKA
MOJIYYal0T PSAAbl pACHpeleieHUs - TMEePBUYHYIO XapaKTEPUCTUKY MacCOBOW CTAaTUCTHYECKON
COBOKYMHOCTH. YTOOBI 0OXapaKTepu30BaTh TAKYK) COBOKYIHOCTH B II€JIOM, YacTO IMOJIb3YIOTCA
cpeaHel BEJIMYMHOM.

Cpeonss eenuyuna - 0000IIAONIAS XaPAKTEPUCTUKA U3y4aeMOro MpU3HAKA B HUCCIEAyeMOn
coBoKynmHOcTU. OHa OTpa)kaeT ero TUIHUYHBIA ypOBEHb B pacuyeTe Ha €JIMHHUIY COBOKYITHOCTH B
KOHKPETHBIX YCJIOBHUSIX MECTa U BpeMEHHM. MeTOj CpeaHUX BEJIMYMH 3aKII0YaeTCs B 3aMEHE
WHIUBUAYAIBHBIX 3HAUEHUH BapbHPYIOIIETO MPpU3HAKa equHUI] HaOmoAeHus. CpelHue BEeTMYUHBI
MPUMEHSIOTCSL TSI OIEHKHM JOCTUTHYTOTO YPOBHS HM3ydyaeMOro IOKa3aTelisd, MpH aHallu3e WU
TUTAHUPOBAHUH MIPOU3BOJICTBEHHO-XO3SUCTBEHHON JAEATETbHOCTH Tpennpusthii (00beanHeHui),
¢bupM, OaHKOB W JPYrUX XO3SHUCTBEHHBIX EIUHUIl;, CPEIHUE HCIOIB3YIOTCS TIPHU BBISBICHUU
B3aUMOCBSA3€EH ABJIECHUN, IPU NPOTHO3UPOBAHNH, & TAKIKE pacueTe HOPMATUBOB.

Cpenusisi BeTHUMHA BCETla UMEHOBAaHHAS, UMEET TY JKe Pa3MEpPHOCTh (€AUHHUILY U3MEPEHHS ),
YTO M TPU3HAK Y OTACNIBHBIX €AWHUI] COBOKYMHOCTU. (OCHOBHBIM YCJIOBHEM HAy4YHOIO
WCIIOIB30BAaHUSI CPEIHEW BEJMYMHBI SBIISICTCS KaUYECTBEHHAs] OJHOPOJHOCTH COBOKYITHOCTH, TIO
KOTOpOW HcuucieHa cpennss. [103ToMy oueHb Ba)XKHOE MPABUIIO - BBIYUCIATH CPEITHUE BEIMUYMHBI
JIUIIB 110 OAHOPOJHON COBOKYITHOCTH €UHUIIL. TOJIBKO ITPH BBHITTOJIHEHUH ITOTO YCIIOBUS CPEIHSIS KaK
oboOmmarommasi XapakTepucTUKa OTpakaeT oOIee, TUIUYHOE, 3aKOHOMEpPHOE, IMPHUCYIIEe BCEM
€AMHUIIAM UCCIIeTyeMOI COBOKYMHOCTHU. [Ipekie ueM BEIUHUCIATh CpeHUE BETUIHHBI, HEOOXOMMO
MPOU3BECTH TPYNIHUPOBKY E€IWHHUIl HCCIAEAYEeMOW COBOKYNHOCTH, BBIJIEJIUB Kau€CTBEHHO
OJTHOPOJTHBIE TPYTIITHI.

Cpennsisi, paccunTaHHas IO COBOKYITHOCTH B II€TIOM, Ha3bIBAeTCs OOIIEl cpelHel, cpeaHue,
WCYHUCIICHHBIC TSI KQXKJIOW TPYIIBI, - TPYNIOBBIMHA cpeaHuMHU. OOImas cpemHsisi oTpakaeT o0Ime
YepThl H3y4aeMOIo SIBJICHUS, TPYIIOBas CPEIHSS JaeT XapaKTEPUCTHKY pa3Mepa sBIICHHUS,
CKJIQJIBIBAIONITYIOCSI B KOHKPETHBIX YCIOBUSAX JAHHOU TPYIIIIHI.

IMoka3aTenu Bapuanum U cnocodbI MX pacyera.

[Ipy u3yuyeHUM SBICHUH W TPOLECCOB OOIIECTBEHHOW >XKU3HU CTAaTHCTHKA BCTPEYAETCS C
pa3zHoo0pa3Hoi BapHuanuel (I3MEHYHBOCTHIO) TIPU3HAKOB, XapaKTEPUBYIOIINX OTEIbHBIC CTUHUIIBI
COBOKYITHOCTH.

BenuunHbl MPU3HAKOB M3MEHSIOTCS TOJ JEHCTBHEM pa3nHuHbIX (PakTopoB. OYEBHIHO, YTO
4yeM pazHoOoOpa3Hee yCIIOBUS, BIUSIONINE Ha pa3Mep JaHHOTO MPU3HAKa, TeM OOJIbIIIe ero BapHualus.
Hamnpumep, pazmep 3apab0oTHOH MIaThl pab0YHNX 3aBUCUT OT HECKOJIBKHUX (DAKTOPOB: CHIEIHATLHOCTH,
paspsiza, cTaka paboThl, 00pa30BaHMsI, COCTOSHUS 3I0POBbS M T.1I. UeM OoJIbIle pa3iuausi MEXITy



3HaYeHUsIMU (HaKTOPOB, TeM OOJIbIIIE Bapualus B ypoBHE 3apaboTHOM 1uiatel. [Ipu xapakrepucruke
KOJIEOJIEMOCTH MPU3HAKA UCIIONB3YIOT CUCTEMY a0COTIOTHBIX M OTHOCHTEJIBHBIX NTOKa3aTeseH.

AOcCo/IIOTHBIE TIOKa3aTeJu Bapuauuu: Pa3zmax Bapumanum R = xmax - xmin; . Cpennee
nuHelHoe oTkioHeHwe. [lucmepcusa. CpegHEKBaapaTUYecKoe OTKIOHEHHE. AOCONIOTHBIC
MMOKA3aTeNH, KPOME JUCIEPCUH, U3MEPSIOTCS B TEX K€ €AMHMIIAX, YTO U CaM IIPU3HAK.

OtHocuTenbHble NoKa3aTequ Bapuanuu: Kosddunment ocummmsimmu. OTHOCHTENBHOE
nuHeitHoe otkioHeHue. Koadduuuent Bapuauuu. OTHOCHUTENBHBIC IOKA3aTENM 4Yallle BCEro
BBIP)XAIOTCS B TpoleHTax. Pa3max koneOaHW, MM pa3Max BapHallUH, MPEICTaBIsET COOOU
Pa3HOCTh MEXAY MaKCUMaJIbHbIM M MHHUMaJbHBIM 3HAQUYEHHSMU [pPU3HAKA B HM3y4aeMou
COBOKYITHOCTH:

R = xmax — xmin

be3ycnoBHBIM JJOCTOMHCTBOM 3TOr0 IMOKa3aTels ABJISETCS MpocToTa pacuera. OqHako pazmax
BapHalli 3aBUCUT OT BEIUYMHBI TOJBKO KpalHUX 3HAUEHUHN MpU3HAKa, MO3TOMY 00JacTh €ro
IIPUMEHEHUSI OIPAaHUYEHA JOCTaTOYHO OJJHOPOJIHBIMHM COBOKYIHOCTSAMU. B yacTHOCTH, Ha npakTHKe
OH HAXOAUT MPUMEHEHHE BIPEAYIPEAUTEILHOM KOHTPOJIE KaueCTBA MPOAYKIIUH.

Tounee xapakTepu3yeT BapualMiO IpU3HAKa IIOKa3aTelb, OCHOBAaHHBIM Ha yueTe
KojeOJeMocTH BceX 3HadeHWi mpusHaka. [lockonbky cpeassisi apudmeruyeckas sBISIETCS
o0o0Imaronieil XapakTepUCTUKON CBOWCTB COBOKYIHOCTH, OOJIBIIMHCTBOIIOKA3aTeNlel BapHalluu
OCHOBAaHO Ha PACCMOTPEHHUH OTKJIOHEHUI 3HAUYEHUN MTPU3HAKAOTIEIbHBIX €IUHULl COBOKYITHOCTH OT
3TOM BeIMYMHBI. K TakuM mokaszaTensiM OTHOCSTCS CPEIHEE JIMHEWHOE OTKJIOHEHUE, NUCHEPCUS U
cpelqHee KBaJpaTUYeCKOe OTKIOHEHHE, MPEJCTAaBISIIONINE COOON CpeqHIO apu(METHYECKYIo U3
OTKJIOHGHUH  WHIMBUAYalbHBIX  3HAYEHWH TMpH3HAKa OT  CcpeaHed  apu(METHYECKOH.
CpenHeennHeiHOE OTKJIOHEHHE PACCUMTBHIBAETCS M3 OTKJIOHEHUM B MEPBOM CTENEHU,JUCHIEPCHUS U
CpeaHee KBapaTUYECKOE - U3 OTKJIOHEHHI BO BTOPOM CTENIECHH.

Takkak anreOpamdeckas cymMMma OTKJIOHEHHH WHAMBUAYaJIbHBIX 3HAUYEHUW MpU3HAKa
oTcpenHen apupMeTnueckon (COrJacHO HYJIEBOMY CBOMCTBY) BCEr/ia paBHA HYIIO, TOJJISL pacuera
CpeAHEro JMHEWHOro OTKJIOHEHHS MHCIONb3yeTcss apudmMeTrueckas CyMMAOTKIOHEHHUH, T.e.
CYMMHUPYIOTCSI a0COJIOTHBIE 3HAYEHHWsS WHIUBUAYAIbHBIX OTKJIOHEHWI3HAUEHUH NpU3HaKa
HE3aBHCUMO oT 3HaKa.
JHucnepcus uMmeeT 601bI1I0E 3HAYEHUE B CTATUCTHUECKOM aHanu3e. O1Hako e€NpUMEHEHNE KaK Mephbl
BapHaIlly B psJe cIydaeB ObIBAET HE COBCEM yJTOOHBIM,IIOTOMY UYTO Pa3MEPHOCTh JUCIIEPCUU paBHA
KBaJIpaTy pa3MEPHOCTH U3y4aeMOIOIIPU3HAKA.

B takux cnywasx ans u3MepeHHus Bapuallly MPU3HAKA BBIYHUCISIOT CPEIHEEKBAIPaTUUECKOE
oTkyIoHeHHe.CpeiHee KBaJpaTHUYECKOe OTKJIOHEHHE (IIpelcTaBisieT co00l KOpEeHbKBaJpaTHBIA M3
nucnepcun).Jucnepcus " cpenHee KBaJIpaTHYECKOe OTKJIOHEHUE HEJ0CTaTOYHO
MTOJIHOXaPaKTEPU3YIOTKOIEOIEMOCThIIPU3HAKA, T.K. TIOKa3bIBAIOT a0COMIOTHBIN pa3Mep OTKJIOHEHHH,
YTO 3aTPyAHSIET CpPaBHEHHE W3MEHUYMBOCTH pPa3IUYHBIX MpPU3HAKOB./IsI  XapakTepuCTUKU
K0J1e0JeMOCTH SIBICHUN CpefHee KBaJpaTHuecKOe OTKJIOHEHHECOMOCTABISETCSl C €ro cpenHei
BEJTMYMHON M BBIPAXKAIOT B MpolleHTaxX. Takoiinokazarenab Ha3piBaeTCs KO (HUIIMEHTOM BapHaIlUH.

Koaddunuent Bapuanuu mnpencrtaBiser coOOM OTHOLIEHHE CPEIHEro KBaJIpaTHYecKOro
OTKJIOHEHHS K cpeAHei apudmerndeckoil. Beipaxkas kod(pQUIIMEHT BapwalMd B MPOLEHTaX,
pasnuyuHble a0COIOTHBIECPEAHEKBAAPATHUECKIE OTKJIOHEHUS MPHUBOJAT K OJIHOMY OCHOBAaHUIO U
JAIOT BO3MOXXKHOCTh CpPaBHHBATh, OLIEHWBATh KOJEOIEMOCTh BENUYHMH Pa3UYHBIX MPU3HAKOB.
[Tpu momoum ko3 duireHTa Bapuauu BO3MOXKHO, HAIpUMEpP, CpaBHEHHE pa3MepaKose0IeMOCTH
MIPOU3BOJIUTENILHOCTH TpyAa padOuyuX, 3aHATHIX IMPOU3BOJCTBOMPA3IUYHBIX BUIOB MPOAYKIIHU,
pa3Mepa KoJedbIeMOCTH ypOoKaeB pa3IMuHbIXCEIbCKOX03IHCTBEHHBIX KYJIbTYP U T.1I.

YeMm meHbl1e KO3(GUIIMESHT Bapuallliy, TEM MEHbIIE K0JIe0JIeMOCTh IPU3HAKa, HHA000POT.

OTHOcHTENbHOE JTUHEHHOE OTKIOHEHHUE OMPEeIeTcss KaK OTHOLIEHHE CPETHErOJIMHEWHOTO
OTKJIOHEHUS K cpeliHel apu(MeTHiecKoil B mpoIieHTax.

OTHomIeHWE  pa3maxa Bapualid K  CcpeaHed  apupMETHYECKOM B MPOIEHTaX
Ha3bIBACTCAKOIPPUITUESHTOM OCIWJUISALIAH.
CaMbIM  pacrpOCTPaHEHHBIM OTHOCHUTENBHBIM TOKa3aTelleM Koje0JIeMOCTUIIPU3HAKASBIISETCS



kod(pdurment Bapuanuu. OH Oojiee TOYHO, UYeM aOCOJFOTHBIN,XapaKTEPU3YET Ppa3THIHe
kosnebnemoctunpu3HakoB.llo BenmnumHe KodpQUIMEHTa BapHallMd MOXHO CYAWTh O CTEICHU
BapHalluy MPU3HAKOBCOBOKYITHOCTH. UeM 0oJibllle ero BeIMYrMHa, TeM OOoJIble pa3dpoc 3HAYCHHUN
BOKPYICpPEIHEH, TeM MEHee OJHOpPOJHA COBOKYIMHOCTh IO CBOEMY COCTaBy M TeM
MEHEETIPEICTABUTEIbHA CPEIHSISL.

Koapduuuent Bapumanmm BaxkeH B TeX CIyyasX, KOrjJa HYXHO CpaBHHBATb
CpEIHUEKBAIPATUICCKNE OTKIOHEHHS, BRIPRXKECHHBIE B PA3HBIX SMHUIIAX U3MEPCHUSI.

KoHTpoJibHbIE BOIPOCHI:
CTaTUCTHYECKHE BEINYNHBI.
AOGCOTIOTHBIE BETUYHUHBI
OTHOCHUTEILHBIX BEIUYUH
[Tokazarenu Bapuanuu 1 CriocoObl UX pacyera

el N =



TEMA 5.CPEJJTHAM YPOBEHb ITPU3HAKA.

Heab:O3HaKOMIICHHE CTYACHTOB C CPEAHUMHU BEIIMYMHAMU, UX XapaKTEPUCTHKOM.
3agauu o0yuenus: V3yueHue cpeiHUX BEIUUUH

OcHOBHBIE BONIPOCHI TE€MBI:

CyIHOCTb U 3a/1a4M CPEAHUX BEIUYUH

Cpennsisi BeJIMUMHA — 3TO 0000MIIarONIasi KOJIMYECTBEHHAS XapaKTEPUCTUKA COBOKYITHOCTH
OJIHOTUIIHBIX SIBJICHUM MO OJJHOMY BapbUPYIOIIEMY MPU3HAKY.

Ona oTpakaeT OOBEKTHBHBIH YPOBEHb, JAOCTUTHYTBHIH B TIPOIECCE PA3BUTHS SIBJICHHUS K
ONPEACICHHOMY MOMEHTY WJIU MIEPUOTY.

Cpenusis npeicTaBiseT 3HaYCHUE ONPEICICHHOTO MPU3HAKa B COBOKYITHOCTH OJHUM YHUCIOM
Y SJIMMUHUPYET UHAUBUIYATIbHbBIC PA3JIMUUsI 3HAYCHHUI OT/ICJIbHBIX BEJIMYMH COBOKYITHOCTH.

Heo0xommMocTh codeTaeTcsi CO CIy4yalHOCThIO, MO3TOMY CPEJIHHE BEIUYHHBI CBS3aHBI C
3akoHoM Oounbiiux yucen. CyTb 3TOM CBS3U B TOM, YTO MPH OCPEIHEHUU CIy4dalHbIe OTKJIOHEHUS
VHJIMBUIYQJIbHBIX BEJIMUYUH OT CPEHEH MOTaIlIal0TCs, a B CPEIHEH OTUETIMBO BBIABIISICTCS OCHOBHAS
TEHACHIIUS Pa3BUTHSL.

Baxxueiinmas 0coOEHHOCTh CpelHEH BEIMYMHBI — B TOM, YTO OHA OTHOCHTCS K CIUHUIIE
M3y4aeMoOil COBOKYITHOCTH U Yepe3 XapaKTEPUCTUKY €IMHUIIbI XapaKTEpU3yeT BCIO COBOKYITHOCTH B
IICIOM.

OcHoOBHBIE CBOIiCTBA cpeHell BeJIMYNHBI:

1. Omna o0s1ajaeT yCTOMYMBOCTBIO, YTO MTO3BOJISIET BBISIBIISITH 3aKOHOMEPHOCTH Pa3BUTHS
apieHuid.  Cpennsisi oOrnerdaer cpaBHEHHE JABYX COBOKYITHOCTEH, OOJaarolIUX pa3inyHOM
YHCICHHOCTBIO.

2. OHa nomoraer xapakTepu30BaTh Pa3BUTHE YPOBHS SIBJIICHUS BO BPEMEHH.

3. OnHa momMoraet BBISIBUTh M OXapaKTEPU30BaTh CBSI3b MEXKY SBICHHUSIMHU.

Cpennue mo3BOJISIIOT UCKIIIOYUTH BIUSHUE MHAUBUAYAJIbHBIX 3HAYEHWH MPU3HAKA, T.€. OHU
SIBJISIIOTCS  aOCTPaKTHBIMU BenudyuHamu. [loaToMy cpemHue AOMKHBI YHOTPEOJsATHCS HA OCHOBE
CrpyNIUPOBaHHBIX JAaHHBIX.

Pacuer cpenneii. K pacuery cpeaneii npeabsiBJAsIIOTCS 1Ba OCHOBHBIX TPeOOBAHMS:

1. CpenHIOI0 HYKHO pacCUMThIBaTh TakK, YTOObI OHAa Ioramaiga TO, YTO MeIIaeT
BBISIBJICHHIO XapaKTEpPHBIX 4YEPT M 3aKOHOMEPHOCTEH B Pa3BUTHM SBJICHMS, a HE 3aTylLIEBbIBajla
pa3BUTHE.

2. CpenHsist MOKET OBITh BBIYMCIIEHA TOJIBKO JIJIs1 OJJHOPOIHOM COBOKYMHOCTH. CpeaHsis,

BBIYMCIICHHAS JI1 HEOAHOPOJHOU COBOKYITHOCTH, Ha3bIBACTCS OT'YJIbHOM.

OpunHakoBble 1O (OpME U TEXHHMKE BBIYMCICHHUS CpPEIHUE B OJHUX CIy4asX MOTYT OBbITh
OTYJIbHBIMH, & B IPYTUX — OOIIMMH B 3aBUCIMOCTH OT TOT'0, C KaKOH I[EJIbI0 OHU HHTEPIPETHPYIOTCS.

I'oBOpst 0 METOAOJIOTUN MCUUCIIEHUS CPEIHUX, HE Ha/l0 3a0bIBaTh, UTO CPEIHSS BCETAA JaeT
0000IIEHHYIO0 XapaKTepPUCTUKY JIMIIb 110 OJHOMY Hpu3HaKy. Kaxnas ke eIuHHIa COBOKYIHOCTH
MMEeeT MHOro mnpu3HakoB. [loaTomMy HEOOXOAMMO pacCUMUTHIBATh CHUCTEMY CPEIHHUX, YTOOBI
0XapaKkTepU30BaTh SIBJICHUE CO BCEX CTOPOH.

Pacyer cpenHux BeIMUMH TPOM3BOAUTCSA 10 TMpaBUiIaM, KOTOpbIE pa3pabaThIBarOTCs
MaTemMaTHueckod craTucTukod. 3amaya OTC — 1aTh CMBICIOBYIO, INPEUMYLIECTBEHHO
SKOHOMMYECKYIO HHTEPIIPETALIMIO PE3yJIbTaTaM pacyeToB, MPON3BEIEHHBIX MO (OpMYyIIaM.

IIpu3Hak, 1o KOTOpOMY IIPOU3BOAMTCS OCPEIHEHUE, HA3BIBACTCS OCPEAHSAEMBIM IIPU3HAKOM.
BenmnunHa ocpeaHseMoOro npu3HakKa y KaXJAOW €IMHMII COBOKYITHOCTHM HAa3bIBAaeTCA €€
VHUBUyaJIbHBIM 3HAaYCHHUEM.

3HavyeHUE NMPU3HAKA, KOTOPOE BCTPEYAETCS Yy TPYIIT €AUHUL WM Y OTACIbHBIX €IUHUIl U HE
IIOBTOPSIETCS, HA3bIBAETCSI BAPUAHTOM IIPU3HAKA.

KoHTpoJibHbIE BOIPOCHI:



orwbpE

CymiHOCTh | 3a7a41 CPEAHUX BEIMUNH
Cpenusis BenuunHa

OCHOBHBIE CBOMCTBA CpPEHEN BEJIUUUHBI:
Pacuer cpenneit

TpebGoBaHus K pacuety



TEMA 6. HOPMAJIbHOE PACIIPEJIEJIEHUE U ETO CBOMCTBA.

Heab: O3HaKOMIIEHHE CTYICHTOB C HOPMAJILHBIM pacIpeaeIeHUEeM U €ro CBOICTBaMH.
3agaum o0yueHusi: V3yyeHre HOpMaJIbHBIM PaCIPEACICHUSM U €T0 CBOWCTBAM.
OcHOBHBIE BOIIPOCHI TEMBI:

3aKoH pacnpeeseHus

HopmasnbHblii 3aKkoH _pacnpejiefeHus (4acto  Has3biBaeMblii  3akoHoM [aycca) wurpaer
UCKITIOYUTENIbHO BAaXKHYIO POJIb B TEOPUU BEPOATHOCTEM U 3aHUMAET Cpelu JAPYruX 3aKOHOB
pacmpeneneHus 0ocodoe MoJoKeHUe. IT0 — HanboJiee 9acTO BCTPEUAIONIUICS HA MPAKTUKE 3aKOH
pacnpenenenus. ['naBHasi 0COOEHHOCTh, BBIACIAIONIAS HOPMAJIBHBIM 3aKOH CpeAu APYTUX 3aKOHOB,
COCTOMUT B TOM, YTO OH ABJIACTCA NPCACIbHBIM 3aKOHOM, K KOTOPOMY HpI/I6J'II/DKaIOTCSI APYTUue 3aKOHbBI
pacnpesiesieHus IpU BeCbMa 4acTO BCTPEUYAIOIINXCS TUITUYHBIX YCIOBHSIX.

MokHO J0Ka3aTh, YTO CyMMa JOCTaTOYHO OOJIBIIOTO YHCJIa HE3aBUCUMBIX (MJIM Cl1abo
3aBHCHMBbIX ) CITYYalHbBIX BEJIUYUH, MOAYUHEHHBIX KAaKUM YrOJHO 3aKOHAM pacrpeaencHus (mpu
COOJIIOJICHNH HEKOTOPBIX BEChbMa HEXKECTKHX OTPAHWYCHUH), TPUOIIKEHHO IOXYUHSIETCS
HOPMaJbHOMY 3aKOHY, M 3TO BBINOJHSETCS TEM TOYHEE, 4eM OOoIlblliee KOJIMYECTBO CIydaWHBIX
BCJIMYHUH CYMMUPYCTCA. BonsmuHcTBO BCTPCHAOIUXCA HA IMPAKTHUKE CHy‘I&fIHBIX BCJIMYUH, TaAKHUX,
HampuMep, Kak OIMMUOKH MU3MEpPEHHH, OMMUOKUA CTPeabObl U T.H., MOTYT OBITh MPEACTABICHBI Kak
CYMMBI BE€CbMa OOJIBIIIOT0 YHCIIA CPaBHHUTCIILHO MaJbIX ClIaraCMbIX — 3JICMCHTAPHBIX OHII/I6OK,
KaKJ1asi U3 KOTOPBIX BbI3BaHA IEHCTBUEM OTAEIbHOM IPUYNHBI, HE 3aBUCALIEH OT ocTanbHbIX. Kakum
6BI 3aKOHaM pacCrpeacjaCHus HA ObLIH IMOAYMHCHBI OTACIIbHBIC 3JICMCHTAPHBIC OHII/I6KI/I, 0COOEHHOCTH
ATUX pacHpeleIeHU B CyMMe OOJBILIOTO YKCIIa caraéMbIX HUBEIUPYIOTCS, U CyMMa OKa3bIBAETCS
MOAYMHEHHOW 3aKOHY, OJM3KOMY K HOpMaidbHOMY. OCHOBHOE OrpaHUYEeHHE, HajaraemMoe Ha
CYMMHUpYEMBbIE OIIMOKH, COCTOMT B TOM, YTOOBI OHH BCE PaBHOMEPHO WIrpajii B OOIIEH cymme
OTHOCHUTEIILHO Majylo pojib. Eciu 3To ycioBHe He BBIMIOIHIETCS U, HAlPUMEP, OJTHA U3 CITyYalHbIX
OITMOOK OKaXKETCS MO CBOEMY BIHUSHHUIO Ha CYMMY PE3KO MPEBATUPYIOIISH Ha/l BCEMU IPYTHUMH, TO
3aKOH pACTpEeTCHUsT ATOW MPEBATMPYIOMICH OIMOKH HAJIOXHUT CBOE BIHSHUE HA CyMMYy H
OMPEJEIUT B OCHOBHBIX UepTax €€ 3aKOH paACIpPECICHHUS.

TeopeMsl, ycTaHaBIMBAKOME HOPMAJIBHBIN 3aKOH KaK IPEAEIIbHBIN ISl CYMMBI
HE3aBHCHMBIX PAaBHOMEPHO MaJIbIX CIyUYalHBIX ClIaraeMbIX, OyayT MoApoOHEee paCCMOTPEHBI B
riase 13.

HopMmanbHbii 3aKOH pacnipeieIeHus] XapaKTePU3yeTCs TNIOTHOCTHI0 BEPOSITHOCTH BU/IA:
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KpuBas pacnpesienieHust 0 HOPMATbHOMY 3aKOHY HMEET CHMMETPHUYHBIN X0IMOOOpa3HbIii
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Bu (puc. 1). MakcumanbHas opaMHaTa KpUBOM, papHas <V 27T , COOTBETCTBYET TOUKe & =% ; 110
Mepe yIalIeH s OT TOUKH *% IIIOTHOCTh PacIIpeeIeH s aaeT, u npi * — 10 kpupas
ACHUMIITOTUYECKH MPUOJIMKACTCS K OCH abc1ucc.
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Pucynok 1.
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BBIsSICHUM CMBICIT YUCIICHHBIX TTapaMeTpoB *# u &' BXOJSAIIMX B BBIPAKCHHE HOPMATBHOTO
3akoHa (6.1.1); mokakem, 4To BerurHA ** €CTh HE YTO MHOE, KaK MaTeMaTHYECKOe O)KUJIaHHE, a

BelMurHa < - CpE€AHEC KBAAPATHYCCKOE OTKIIOHCHUEC BCIIMYUHEBL A . I[J'IH 9TOT'O BBIYUCINM

OCHOBHBIC YHCJIOBBIC XapaAKTCPUCTUKH BCIININHDBI A - MAaTEMaTUYCCKOC OKNAAaHNEC U JUCIICPCHUIO
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Herpyano ybenuTscsi, 4TO MepBbIid U3 IBYX UHTEPBAJIOB B (bopMyJIe (1) paBeH HyI0; BTOPOIt
MpEeACTaBIISIET CO0O0M M3BECTHBIN MHTErpal Ditnepa-Ilyaccona:
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T.e. Tapamerp ¥ NpeacTaBIseT CcoOOil MaTeMaTHYeCKOe OKHIAHNE BETHYMHBl < . JTOT

napameTp, OCOOCHHO B 3aJa4ax CTPeNbObl, YaCTO Ha3bIBAIOT LIEHTPOM pacCenBaHMs (COKPAIIEHHO —
1. p.).
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KaK cpeaHee
KBaJIPaTHYECKOE OTKIOHECHHE BETHUMHBI <
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BerscauM cMbicn nmapamerpoB ¥ u & HopmanmbpHOTO pacnpeneneHus. HemocpeacTBeHHO U3
¢dopmysl (6.1.1) BUIHO, YTO IEHTPOM CUMMETPUH pacIIpeIeIeHus IBISICTCS LIEHTpP paccenBanus
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. DTO SICHO U3 TOTO, YTO IIPU U3MEHEHUH 3HaKa Pa3HOCTU Ha oOpatHbIi BeIpaxenue (6.1.1)

HE MeHseTcs. Eciau M3MEHATh IEHTp paccewBaHUs 7, KpuBas pacrpeneicHusl OyIeT CMEmaTbes
BIIOJIb OcH alciucce, He u3MeHsss cBoed dopmel (puc. 3). LleHTp paccewBaHUsA XapakTEPU3YET
MOJIOKEHHUE PACIPEICNICHHS HAa OCH a0CIIHCC.
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Puc. 3

PasmepHOoCTh 1LleHTpa pacceMBaHHs — Ta K€, YTO Pa3MEPHOCTb CIy4alHOU
BETHUMHBI L

[Mapamerp & xapakTepu3yeT HeE TIOJIOKEHHE, a caMylo (OpMy KpHBOIi
pacripesiesieHusi. OTO eCTh XapaKTepUCTHKa paccenBaHus. HaumOonbluas opauHata
KpUBOH pacnpeneneHus obpaTtHO IpOMNOPHHOHATbHA &) npu
yBeNuueHUH & MakcuManbHasi OpIUHATa yMeHbIIaeTcs. Tak Kak IUIOIa b KPUBOIL
pacmpezeneHuss Bcerga JOJDKHA  OCTaBaThCsl paBHOW  €IMHUIE, TO TpHU
yBeNUYeHUU & KpuBasi pacrpeeNneHus CTAaHOBHUTCS OoJiee IUIOCKOM, pacTsITHBAasCh
BIOJb OCH aOCIMCC, HANpOTWUB, MPHU YMEHBIICHUU < KpuBas pacrpelelieHus
BBITATMBAETCS BBEPX, OJHOBPEMEHHO C)KMMAasich C OOKOB, M CTAHOBMTCS Ooiiee
urnoobpasHoii. Ha puc. 6.1.3 mokazansl Tpu HopmasbHble KpuBble (I, II, III)

npu =0; u3 nnx kpuBast I coorBeTcTBYeT camomy Oomnbiiomy, a kpusas III —
caMOMy MajioMy 3Ha4deHuio < . M3MeHeHue napameTrpa < paBHOCHILHO M3MEHEHHUIO
MaciuTaba KpUBOH pacrpeieleHus: — yBeIMYSHHUIO MaciuTada Mo OJJHOM OCH U TAKOMY
7K€ YMEHBILICHUIO MO JIPYTOM.
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Pa3zmepnocTh napametpa &, €CTECTBEHHO, COBIIA/IAET c
Pa3sMEpPHOCTHIO CIYYaHOW BEIUYUHBI &
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B HEKOTOpBIX Kypcax TEOpHUH BEPOSTHOCTEH B KAuyeCTBE XapaKTEPHUCTUKU
pacceMBaHHs JUISI HOPMAJIbHOTO 3aKOHA BMECTO CPEIHEr0 KBaJpaTHUYECKOTO
OTKJIOHEHHUS TPHUMEHSCTCA TaK HasblBaeMass Mepa TOYHOCTH. Mepoil TOYHOCTH
Ha3bIBACTCS BEJIMYMHA, OOPAaTHO MPOMOPIHOHAILHAS CPEIHEMY KBaJPaTUYCCKOMY
OTKJIOHEHHIO &
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Pa3mepHOCTh Mephl TOUHOCTH OOpaTHAsi pa3MEPHOCTHU CIYYalHON BEIUYUHBI.
TepmuH «Mepa TOYHOCTH» 3aMMCTBOBAH U3 TEOPUHU OLIMOOK M3MEpPEHHIi: yem

TOYHEC HM3MCPCHUEC, TEM Ooublle MEpa TOYHOCTH. HOJ'IB?)YHCL Mepoﬁ TOYHOCTH }3,
MO>KHO 3a11ucaTb HOpMEUIBHBIfI 3aKOH B BUJIC:
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N
KonTpoabHbie Bonpochl:

1. HopmanbHblil 3aKOH paciipeiesIeHus
2. 3akon ['aycca

3. CrnyyaiiHble BETUYUHBI

4. Teopuu BeposiTHOCTEN

Tema 7.OPTAHU3ALIUA CTATUCTUYECKOI'O HCCJIIEJOBAHMUAI.
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eab: O3HaKOMJIEHHE CTYJICHTOB C OPTaHU3AIMEN CTATUCTUYECKOTO UCCIIEA0OBaHUS.
3agaun o0yueHusi: OOy4unuTh OpraHU3alMUK CTATUCTUYECKOTO UCCIIETOBAHUS
OcHOBHBIE BONPOCHI T€MBbI:

1. DOramnsl ucciemoBaHui

2. TlomHble onpenenaeHus STanoB

HeszaBucumo ot Buja uccienoBanus (COUUAIbHO-TUTHEHNYECKOE, KITMHUKO-CTATUCTHYECKOE U
Ip.) ero IeiaecooOpa3sHo MPOBOJAWTH B ONPEICICHHOW ITOCIEI0BATEIbHOCTH B COOTBETCTBUH C
BBITOJIHEHUEM CIEYIOIIUX 3MaAnos.

| — cocTaBneHne nporpaMmbl U TUIaHA UCCIICAOBAHNUS;

Il — cOop marepuana;

Il — cratuctudeckas oOpaboTka cOOpaHHOTO MaTepuaa;
IV — ananu3 noyiy4eHHbIX JaHHBIX U (OPMYIUPOBKA BHIBOIOB.

1.1. Ilnan uccienoBaHusl BKIIOYAET B ce0s LENbIM psij 1eMeHTOB. Bo-mepBhIX,
OTpefenseTcs yenrpucciaeoBaHnsa (WU 1eleBas YCTaHOBKA), KOTOpas MOXET ObITh
CTPYKTYpHpOBaHA Ha PsIJI MOALIENEH (33]a4), YUCIIO KOTOPBIX OOBIYHO cOoCTaBiseT 3-6.

Jlanee cienyeT 3HaKOMCTBO C JIUTEPATYPOH, KOTOPOE MO3BOJISET:
¢ [IOJIyYUTh MPEACTaBIEHUE 00 U3yyaeMoii mpodieme;
®BLIOPATH AJICKBATHYIO METOJMKY HUCCIICIOBAHNUS;

e chopMyITHPOBATH PabOIYIO THITOTE3Y.

Pabouas cunomeza — 310 060CHOBAHHOE MPEANOIOKEHUE O pe3ybTaTax uccieaoBaHus. B
cllydae HECOBIQJICHUS IMOJYYECHHBIX pPEe3yJbTaTOB C pabO4YeM THIOTE30i HCCIeI0BaTeNb TOKEH
yOeauThCss B: a) OTCYTCTBUM OIIMOKKM B pacueTax; O) aJeKBaTHOCTH BBIOPAHHOM METOIUKU
WCCIICIOBaHMS TIOCTABJICHHBIN [ENTU U 3a7adaM.

OdeHb Ba)XKHBIM DIIEMEHTOM SIBIISIETCSI BBIOOp €MMHUIIBI HaOmoaeHus. Eounuya HabnrooeHus
(cuema) — DTO TIEPBUYHBIN DIIEMEHT CTATHCTUYECKOW COBOKYITHOCTH, HAICIICHHBI BCEMH
MpU3HAKaMU, TIOJUIeKAIIUMU U3YYCHUIO U PETUCTPALIUH.

B 3aBucuMocTH OT CTEmeHM oOXBara €IWHUIl HaONIONEHUS BBIAEISIIOT 06d Memood
MCCTIEIOBAHMUSI: CILIONIHOE (M3Y4alOT BCE €MHUIIBI HAOMIOACHUS ) M HECILTONTHOE (BEIOOPOYHOE).

TeopeTnueckuM 00OCHOBaHMEM BBIOOPOYHOTO METOJA SIBISETCA 3aKOH OOJBIIMX YHCE,
chopmymupoBannblii  beprymnu: «l[Ipu HeorpaHWYeHHOM YBETUYEHUM 4YHUCIA OJHOPOIHBIX
HE3aBUCHMBIX OITBITOB C MPAKTUYECKOW JTOCTOBEPHOCTHEIO MOXHO YTBEpIKIIaTh, YTO HaOIOacMast
94acToTa CIy4aliHOTO COOBITHS OYAET CKOJIb YTOAHO MO OTIMYAThCcS OT BEPOSTHOCTH TMOSBICHUS
COOBITHS B OTIEJILHOM OIIBITEY.

PackpeiBasi ~ CMBICT ~ JaHHOTO  OMNpEAETeHHs,  CIEAYeT  BBIICIUTH  CIEAYIOIIHE
OCHOBOITOJIATAIOIIHE TIOHSTHSL:

Cnyuaiinaa eenuyuna — 3TO BEIWYHMHA, KOTOpas MPU pealM3alUd KOMIUIEKCA YCIOBHH
MOJKET MPUHUMATD Pa3TMIHBIC 3HAUCHUS.

Cmamucmuueckan 6epoaAmnocms, Bblpakas YUCIEHHYIO Mepy 00 bEeKTUBHON BO3ZMOXKHOCTH
MOSIBJIEHUSI TOTO MM WHOTO COOBITHS (TIPH peaju3alMy OIpPEIesIEHHOIO KOMIUIEKCA YCIOBHUH),
SIBIISICTCSI OTHOIIIEHUEM YHCTIa OTIBITOB, B KOTOPBIX MOSBUIIOCH COOBITHE, K OOIIIEMY YHCITY OTBITOB.

CoOTBEeTCTBHE, YCTaHABIMBAEMOE MEXKIy BCEMH BO3MOXXHBIMHA YHCICHHBIMH 3HAYCHUSMHU
CIly4yailHOW BEIWYMHBI M BEPOSATHOCTSAMHU X TMOSIBICHUS, HA3bIBACTCS 3AKOHOM pacnpedeneHus
(KOTOpPBIN ONMUCHIBAET CIIYYaHYIO BETUYUHY C BEPOSATHOCTHOU TOUKH 3peHus1). OCHOBHBIMHU TUTIAMU
pacrpeeneHus SIBISIOTCS: aTbTePHATUBHBINA, HOPMAJBHBIN (CUMMETPUYHBINA, aCHMMETPUYHBIA —
MIPaBOCTOPOHHUI, IEBOCTOPOHHUMN, OUMOIaIbHBIN) U Jp.

Jlns obecrieueHus: KaueCTBEHHOW pENMpe3eHTATUBHOCTH BBIOOPKM HEOOXOIMMO H30eraTh
CHCTEMaTHYECKUX OIMMOOK, T.€. paHIOMH3HPOBATh BEIOOPKY. [Iporiecc paHIoOMHA3anu aHAJIOTHYEH
no0packIBAHUIO MOHETHI, 00ECIEYHBAIONIEMY PaBHBIC IMIAHCHI KAXKION €AWHHIIC HAOIIOICHHUS
nomnactb B Ty WIM HHYI0 rpynny. Panmomuszanusi ypaBHHBaeT BEpPOATHOCTh BO3ICHCTBHS Kak
YUUTHIBAEMBIX (DAKTOPOB, TaK U T€X, O CYIIECTBOBAHUH KOTOPBIX MBI HE TI0JI03peBaeM (UTO SBISETCS
OJIHMM M3 YCIIOBUN JTOKA3aTeIIbHOW MEIUIIUHBI).



Bo3moskHBI pa3Hbie BapraHTa (OPMHUPOBAHUS BHIOOPKHU:

Cayuaiinas BeIOopka hopMupyercs myTemM oTOopa eIUHHIl HaOIIOACHHs HAyTraJl: HalpuMep,
1o niepBoi OykBe pamunmu, andaBuTa, Mo KPeOUIO H T.1I.

Mexanunueckasi BbIOOpKa (OpMHUpPYETCs C TOMOIIBI0 MEXaHHYECKOro (apu(pMeTHUECKOro)
M0/IX0J1a K 0TOOpY €TUHUI] HAOIIOACHHUS.

Tunudeckast (TUOOJOTUYECKAs)) BBIOOPKAa — 3TO BBIOOpKA, MpH (OPMHUPOBAHUU KOTOPOM
reHepaibHas COBOKYIHOCTb MpPEIBapUTENIbHO Pa30MBaeTCsl Ha THUIIBI C TMOCIEAYIOIIUM OTOOPOM
eIMHUI] HAOTIOICHUS U3 KX 101 TUITMYECKOM TPYIIIBI, IPU STOM YHUCIIO €AUHUI] HAOIIOICHUS] MOXKHO
0TOOpaTh  MPOMOPIHOHAIBHO  YHUCICHHOCTH  TUIUYECKOW rpymnmnbl  (TMpOHOPIHOHAIbHBIN
TUIOJIOTHMYECKH OTOOp) W HENPONMOPIMOHAIBHO, T.€. OTOMpas pa3sHOE YMCIIO HAOMIOJCHUU W3
Ka)KIOU TPYMIIbI (HEMPOIIOPLMOHAIBHBIN TUIIOJIOTHYECKUN 0TOOD).

CepuiiHas BeIOOpKA (THE3/I0BOW OTOODP) popmupyeTcs ¢ MOMOMIbI0 0TOOpa HE OTACIBHBIX
€IUHULl HAONIOACHUS, a LENbIX T[PYMN, CEpUid, WIM THE3[l, B COCTaB KOTOPBIX BXOJIAT
OpraHU30BaHHbIE OIPE/IETICHHBIM 00pa30M €AMHUIIBI HAOIIOCHMSL.

MeTton MHOrOCTYIIeH4YaToro oroopa. [1o kKonmuecTBy 3TanoB pa3nuyaroT OAHOCTYIIEHYAThIH,
JBYXCTYIEHYATHIH, TPEXCTYIEHYATHIH OTOOP H T.II.

Meton HanpaBieHHOro ot6opa. lcmonb3oBaHue NPHHIMIIOB HAMpPaBJICHHOTO OTOOpa
MIO3BOJISIET BBISIBUTD BIMSHUE HEU3BECTHBIX (DAKTOPOB MPH YCTPAHEHUH BIIUSTHUS U3BECTHBIX.

Koroprabeiii Meton. Ilon koroproii B nemorpaduu MOHUMAIOT COBOKYIHOCTH JIIOJIEH,
MEPEKUBIIUX OAHO U TO K€ JeMorpauueckoe sIBJICHUE B TEUEHUE OJHOI0 U TOro e roaa. UHpiMu
CIIOBaMH, CTaTHUCTUYECKYID COBOKYIMHOCTb TMPU OTOM METOJAE COCTABISIOT OTHOCHTEIHHO
OJIHOPOJIHBIE TPYNIbl JUL, OOBEAMHEHHbIE HACTYIUIEHHMEM OIIPEAEICHHOrO JAeMOrpaduiecKoro
MpU3HAKa B OJIUH U TOT K€ UHTEPBAJl BPEMEHHU.

MeTtoa «Komu-Tiapay, HWid CIoco0 ypaBHOBEUIMBAHMS TPy (METOX MapHBIX coveTaHwii). B
OCHOBE €ro JISKUT MOA00p AT KaXkKI0H eTMHUIBI HAOIIOICHUS HCCIEAYEMOU IPYIIbI «KOMHU-Maph»
10 OJHOMY WJIM HECKOJIBKUM MPU3HAKAM..

MoHorpaduueckoe ucciejoBaHue— TINATENbHOE, TIyOOKOe M3y4eHHE OJHOIO YellOBEKa,
OJIHOTO YUPEXKACHHUS, OJJHOTO cela U T.7. MoHorpaguueckoe NcciieJoBaHue HHOTIa POBOAST MEpe]
OCHOBHBIM C IEJIbI0 Pa3pabOTKU MPOTrpaMMbl, U3YUEHUs Pa3IMYHbIX OPraHU3allMOHHBIX BOIPOCOB.
OHO HepenKo MPOBOANTCS A OTHOW U TOH e eIMHULIE HAOIIOIEHUS C ONIPeIeIEHHBIMU BPEMEHHBIMU
uHTepBaamMu. Ilpm 3TOM co37alOTCS  ONTHMAIbHBIE YCIOBUS JUIS HW3Yy4YeHHMS JIUHAMHKH
(akTopUaIbHBIX U PE3yJIbTaTUBHBIX IPU3HAKOB.

MeTto OCHOBHOTO MaccuBa OXBAaTBIBACT OOJIBIUIYIO YacTh €AMHHUILl, HU3y4aeMOIro OOBEKTa
HaOJI0/IeHUs. DTOT METO]T MHOT/Ia HAa3bIBAIOT HECOBEPIIIEHHBIM CIUIOITHBIM.

Obvem uccnedosanus— 3TO KOTMYECTBO BKIFOYEHHBIX B HEro €AMHUIL HaOMIOJIEeHUs (Kak
OTMEYAJIOCh BBIIIIE, ONPENESIeTCs M0 CleHalIbHBIM (hopMyiaMm).

Obvexm uccredosanusi— KOHKPETHAas CTATUCTHUYECKas COBOKYIHOCTb, HOJIeKaIas
U3YYEHUIO (Hampumep, NalUeHThl XUPYPrUYecKoro mnpouis, JEUYMUBIIMECS B MOJUKIMHUKE,
OOJILHHUIIC U T.1.).

[Tnan nccneqoBaHus TOJDKEH BKITIOUATh B CE0sl B TAKHE BOTIPOCHI, KaK:
e [UIaHUPYEMBIE CPOKH PabOTHI;
¢ 110,100p, TTOATOTOBKA, 0OYYECHHE UCTIOTHUTENICH;
e HEOOXO0IUMBbIE (M UMEIOIIMECS B HAIMYMN) MaTepUaibHble U (PMHAHCOBBIE PECYPCHI;
® ICTOYHMKH MH(QOPMAIIUH, IEpBUYHBIE yIeOHbIE JOKYMEHTHI;
o TUII pabOTHI (OTYET, CTAThsI, AUCCEPTALM, JUIJIOMHAs paboTa u T.11.).

1.2. Ilporpamma wuccieAOBaHHUs - 3TO MEPEYEHb BOMPOCOB, MNOJICKANIMX H3YUYEHHUIO.
Bonpocel nporpamMmsl 10 CYIIECTBY COCTaBIAIOT MPU3HAKA U3y4aeMOM COBOKYIMHOCTH. Bulienenue
MIPU3HAKOB €IUHUI] HAOJIIOJIEHUS C MOCIEAYIOIEH UX TPYNIUPOBKON HA3bIBAETCS THUIOJIOIM33LIKEH.
[lpusHaku JensaTcs Ha KOJMYECTBEHHBbIC (BapHAllMOHHBIE) M KayeCTBEHHbIE (aTpuOYTHBHBIEC,
tunonornyeckue). K KOMMYECTBEHHBIM MpHU3HAKaM OTHOCATCS TaKue, BapUaHTBl KOTOPBIX
OTIMYAIOTCS JPYr OT JApYyra OIpEAeeHHOW BEIMYMHOM (Bo3pacT, pocT U T.h.). KauecTBeHHbIE
MPU3HAKU TO3BOJSAIOT OTIAMYATh E€AUHUIlY HaONIOJEHUS 10 COJEpPKAHUIO (COLUAIBLHOM




MIPUHAJICKHOCTH, XapakTepy Tpyaa u mp.). Kpome Toro, npu3Haku MOTYT JIE€TUTHCS Ha CEKTOPHbIE
(Hanuuue B aHamHe3e (PAKTOPOB T€HETHUYECKOTO, COLUAIBHOTO, MPO(PECCHOHAIBHOTO PHUCKA) H
pe3yNbTaTUBHbBIE (HAIMYKME UK OTCYTCTBUE 3a00JIeBaHUs, XapaKTep €ro TeUEeHUs, UCXOM).

CocraBisis porpaMMy MCCIIEOBAaHUS, BO-TIEPBBIX, PYKOBOACTBYIOTCSI €0 LEIbIO (IIPH 3TOM
BaXHO KaK BKJIIOYUTH B IMPOrpaMMy BC€ HEOOXOAMMBIE BOINPOCHI, TaK U HE MEPErpy3uTh ee
HEHYKHBIMH, U3JIMIITHUMU BOIPOCAMHU); BO-BTOPBIX, OH JIOJDKEH YETKO MPEJCTaBISTh, OTKyAa (U3
KAaKMX HCTOYHUKOB) OyneT mojydeHa MH(OpMAalUs U HACKOJIBKO PEaIbHO MPU ITOM MOJIy4yeHHUE
OTBETOB HA TE€ WJIM UHBIE BOIIPOCHI.

2. BropeiM 3Tanmom wuccleqoBaHMs SIBISETCA cCOOp Marepuania, T.e. PErMCTpallld BCeX
3aIlJIAaHUPOBAHHBIX IPU3HAKOB I KaXKJ10M enHuIbl HaOmoaeHus. [Ipu 3TOM Ha KaXKAyro eAUHUILY
HAOMIOZCHNS 3aBOJIUTCS CBOM PErMCTPAllMOHHBIA JOKYMEHT (aHKeTa, IEepBUYHBIC YYETHBIC
MEIUIUHCKHUE JOKYMEHTHI, CIIEUATbHO pa3paboTaHHast KapTa cciaeaoBaHus u T.1.). COop AaHHBIX
MOKET OCYILECTBISATHCSA PAa3HBIMH METOJAMU: aHKETUPOBAaHUE, MHTEPBHIOMPOBAHUE, BHIKOTMPOBKA
CBEJICHUI U3 NIEPBUYHON MEIUIIMHCKON JOKYMEHTALIMH U Jp.

3. Tperuii >Tan 00paboTku MOTy4YeHHOU MHPOPMALIUK HAYNHAETCS C IPOBEPKU COOPAHHOTO
Marepuana, KoTopas ObIBaeT KOJIMYECTBEHHON (COOTBETCTBUE KOJMYECTBA CAMHHI] HAOIIOACHUS U
MIPU3HAKOB 3aIJIAHKPOBAHHOMY) M JIOTHYECKOH (BBISBICHHE JIOTUYECKOTO HECOOTBETCTBUSI MEXKIY
MIpU3HAKaAMHU).

Jlanee HEOOXOAMMO MPOBECTH 2PYNNUPOBKY, T.€. Pa30UTh KaXKIblii MPU3HAK HAa Ka4eCTBEHHO
OJHOpO/IHbIE rpymIibl. [Ipy cocTaBieHnu rpynImupoBKH PYKOBOJACTBYOTCSL:

a) LIeJIbIO UCCIICIOBAHNUS;

0) dpakTHuecKr cOOpaHHBIM MaTEPUAIIOM;

B) 00BEMOM HCCIIEI0BAHUS

Korpa MaTepuan crpynmupoBas, ero mudpyror, T.e. IPUAAI0T KaKI0W IPyIIe ONpeIeICHHbII
cumBoI (tudp) A1t obsieryeH s mociaeayromnen o0opadoTKu.

3akaHYMBAETCs TPETUN ATAll COCTABIIEHUEM CTaTUCTHUeCcKUX Tabnuil. [Ipu sToM HE0OX0IUMO
MIPOBECTU COIMOCTABIIEHUE MMPU3HAKOB, T.€. ONPEACIUTh B3aUMOCBS3b U B3aUMO3aBUCUMOCTb MEXKY
MIpU3HAKaMH, a 3aTeM BBIOPATh T€ U3 HUX, KOTOPBIE MPEACTABIISAIOT HHTEPEC JUIs UCCIIEIOBAHUSI.

Craructiueckie TaOIUIBI B 3aBUCUMOCTH OT KOJHYECTBA COACPKAIIMXCS B HUX MPHU3HAKOB
pa3fensloT Ha TPOCTbIE U CIIOXKHBIE (@ TOCIEAHHWE, B CBOIO OuYepelb, HA TIPYIIOBbIE U
KOMOHMHAIIMOHHBIE).

Ilpocmorti Ha3biBaeTcs TabIUIA, B KOTOPOU MPECTaBI€HAa UTOTOBAsi CBOJIKA JIAHHBIX JIMIIH 1O
OJTHOMY IIPHU3HAKY.

B epynnosoii Tabnuie nojexaiiee XapakTepu3yeTcs OAHUM WM HECKOJIIBKUMHU CKa3yeMbIMU
(MpenMyIeCTBEHHO BYMs), HO TPU3HAKH, XapaKTEPU3YIOIINE MOAJIeKaIlee, He CBSI3aHbl MEXIY
co0O0i.

B xombunayuonnoii tabnuiie NMpU3HAKU, XapaKTEPHU3YIOLIME MOJUIEKAIIee B3aUMOCBSI3aHbI
(Tabmura 0OBIYHO COMEPKUT MHGOPMAIIHIO O TPEX U OoJIee MpU3HAKaX).

Tabnuunoe noonedxcawjee — 3TO OCHOBHOW TPH3HAK HM3Y4aeMOIO SIBJICHUS OHO OOBIYHO
pacrosaraercs clieBa [0 TOpU30HTAIbHBIM CTPOKaM TaOJIHIIbI.

Ckazyemoe - IpU3HAKH, XapaKTEPU3YIOLIHE MMoJyIexkallee, — pacrnojaraTcst 0ObIYHO CBEPXY
(cTonO1bl UM BEpTUKAIBHBIE Tpadbl TAOIHIIBI).

IIpu coctaBneHnH TaOIUI] TOTKHBI COOMIOIATHCS ONPEIEIeHHbIE TPEOOBAHMS:

e  TabmuIa JOJDKHA UMETh YETKOE, KpaTKOE 3ariiaBue, OTPAKaIoIIee CYyTh TaOIUIIbL;

e  TabnwWIla TOHKHA UMETh €IUHYIO TIOCIIEAOBATEIbHYIO MTOPSIKOBYIO HyMEPAITHIO;

e  odopmIIeHHE TAOIHIIBI 3aKaHYMBAETCS UTOTaMU TI0 TpadaM U CTPOKAM;

e B TalnuIE HE TOJKHO OBITh IyCTHIX KJIETOK (€CTIH HET MPU3HAKA, CTAaBUTCS MTPOYEPK).

Hapsiny ¢ Tabnuunoii ¢GopMoid, cTatucThueckas HWHQpOpMAIHs MOXKET ObITh MpeCcTaBlieHa
rpaduyecky; B BUJIE IUarpaMM, KapTorpaMM, KapToAUarpaMM.

Juacpamma - 510 Tpaduueckoe H300pAKEHHE CTATUCTHYECKUX BEIWYHH C TIOMOIIHIO
Pa3IMYHbIX TE€OMETPUYECKUX (DUTYp U 3HAKOB.

Kapmoepamma — reorpaduueckast KapTa WM €€ CXeMa, 1a KOTOPOi pa3IMyHOi KpacKon WITN



HITPUXOBKOM M300paskeHa CTENeHb PaCcpOCTPaHEHHS KaKOTro-T1M00 SIBJICHHS Ha pa3IMYHBIX Y4acTKaX
TEpPUTOPHUH.

Kapmoouaepammoui Ha3piBaeTcsi Takoe reorpaduyeckoe HU300pakeHHe, Korja Ha
reorpaMuecKyi0 KapTy WM €€ CXeMy CTaTHCTHYECKHE TaHHBIC HAHOCATCS B BUJE CTOJIOMKOBBIX,
CEKTOPHBIX, PUTYPHBIX U APYTUX AUATPAMM.

JluarpaMMbl Yarie HCIOJB3YIOTCS B MEIUKO-COLUANIBHBIX HCCIEIOBAHUSAX, B TO BpeMs Kak
KapTOrpaMMbl U KapTOHarpaMMbl — B MEIUKO-TeOrpa@UUeCKUX.

JluarpaMMbl MOXKHO KJIaCCH(HMIMPOBATh pa3iuuHbIM oOpa3om. Ilo Ha3HaueHHWIO TPUHATO
pa3nuyarh JuarpaMMbl CpaBHEHHsSI, CTPYKTYpHbIC U JTUHAMHUYECKHE JuarpamMmbl. BhIIENAIOT Takxke
JTUHEWHBIE, TNIOCKOCTHBIE U 00BEMHBIC TpadUIeCKrue H300paKECHHSI.

[Tpu noctpoennu rpapuueckux W300pakeHuil ciaeryer coooJaTh HEKOTOPhIE IpaBUIIa:

e KaXK/1as Juarpamma JI0JDKHa UMETh YeTKOe, SICHOEe, KPaTKoe Ha3BaHMe, OTpakarollee ee
coJiep>KaHue U MOPSIIKOBBII HOMED;

® BCE JIEMEHTHI AUarpaMmbl ((UTYphI, 3HAKH, OKpACKa, IITPUXOBKA) JOIKHBI OBITh MOSCHEHBI
1a caMoM AMarpaMMe WM B YCIOBHBIX 0003HaYeHUsIX (JIETeH Ie);

e 1300pakaeMble rpa)uIecKre BeTHIUHBI JODKHBI UMETh H(POBBIE 0003HAYECHUS HA CAMOM
IuarpamMme Uiid B IpujiaraeMoiu tabnuiie;

e JJaHHbIC Ha JMarpaMMe JIOJDKHBI pa3MeniaThcsi OT OOJIBIIEr0 K MEHbIIEMY ClieBa HaIlpaBo,
CHHM3Y BBEpPX H I10 YAaCOBOM CTpeJIKe (HO DJIEMEHT «IIPOYHE» BCET/Ia PACIoIaraeTcs MoCIeTHIM).

4. Ha yeTBepTOM 3Tare NpOBOAUTCS aHAIIN3 OMYYEHHBIX JTaHHBIX, HEBO3MOXKHBIHN 0€3 pacyera
psiia CTATUCTHYECKUX TIOKA3aTeNeH.

Jlns mpoBeieHus JIF000T0 CaMOCTOSTENILHOTO HCCIIeI0BaHMsI HEOOXOAMMO U3YyUUTh JINTEPATYpYy,
MOCBSIIIEHHYIO TAaHHOHM TeMe, OT/AENBHBIM €€ acleKTaM, YTO MO3BOJIUT M30ekKaTh MHOTHX OIIMOOK U
MONyYHUTh JOCTOBEPHBIE pe3ynbTaThl. [locie 03HaKOMIIEHUS C TUTEpaTypoid, HalIO0 cHOpMyTHUPOBATH
TEMY HACTOSIIETrO MCCIeI0BaHus. [ KOHKpeTH3auy MPEICTOSIIEr0 HCCIEI0BAHMS, ONIPECTICHNUS
ero xapaxtepa, T. €. OyJeT JM OHO HaTypaJbHBIM, NPOBEICHHBIM B €CTECTBEHHBIX, OOBIYHBIX,
HEM3MEHEHHBIX YCIIOBHSX, WIIH, HAITPOTHB, SKCIIEPUMEHTAILHBIM, KOT/Ia YCIIOBHS €70 OCYIIECTBIICHHS
OynyT 3apaHee OIpe/IeNeHbI.

BonpmmHCTBO MCCIenOBaHU, B TOM YHCJIE€ UM KOMIUIEKCHBIE COIMAIbHO-TUTUEHHYECKHE U
KIIMHUKO-COLIMAJIbHBIE, SIBIISIIOTCS HAaTypaibHbIMU. HeOombias yacTh paboT, B KOTOPBIX M3y4aroTCs Ipe-
MMYIIECTBEHHO BOIMPOCH BHEIPEHHS HOBBIX OpPraHU3AIMOHHBIX TEXHOJOTHH B  YUPEIKICHHUS
3/JpaBOOXPAHEHUS], SIBIAIOTCA HKCIIEPUMEHTAIbHBIMU. Tak, HampuMmep, B TeUYeHHE psAAa JeT B
VUPEKICHHUSX 3IPABOOXPAHEHUSI TIPOBOIIIICS SKOHOMHUYECKHIA AKCIIEPUMEHT 0 PACHIMPEHHUIO TIPaB
pykoBoauTeNel eueOHO-POPUIAKTUIECKUX YUPEXKICHUI B IPUMEHEHUH PA3IMUHBIX (POpM paboThI
MEIUIIMHCKOTO TIePCOHANIA, BO BHEAPECHUH PA3IMUHBIX METOJOB CTUMYJIMPOBAHUS OIUIATHI TpyJa
MEJIUIIMHCKOTO TepCOHaNa, B MCHOJIb30BAaHUM OFOJKETHBIX M BHEOIOPKETHBIX CPEACTB U T. .
Knmandgeckue viccieioBanus 00BIMHO MPOBOIAT B YCIOBHSX, OMPEACIIEMBIX CAMUM HCCIIEIOBATEIIEM,
MIO3TOMY HOCST 3KCIIEPUMEHTAJIbHBIN XapakTep. B 3THX ucciaenoBaHusX, Kak MpaBuilo, aHATM3UPYETCs
MPEUMYIIECTBO  ONPENEIICHHOTO HOBOTO METOJ[a JHArHOCTUKH, JICUCHWS, TPO(UITAKTHKH,
peadMIuTaluy B CPABHEHUHU C CYIIECTBYIOILIUMH.

KoHTpoJibHbIE BONIPOCHI:

OpraHu3alnuei CTaTUCTHYECKOTO UCCIIEIOBAHMUS.
COCTaBJIEHHE TPOTPaMMBI U IIJIaHA UCCIIE0OBAHMS,

cOop Marepuana;

cTaTuCcTUYEeCKasg 00paboTka COOpaHHOTO MaTepuaa;
aHaJIM3 MOJIYYEHHBIX JaHHBIX U (OPMYJIUPOBKA BHIBOJOB.
BapuaHTa (pOpMUPOBAHUS BHIOOPKH

ocoarwNE

TEMA 8.INTAHUPOBAHUE N OPTAHU3ALMS CTATUCTHYECKHX
NCCIEJOBAHUNUH.



eab: O3HaKOMJIEHHE CTYJICHTOB C IIJIJAHUPOBAHUEM U OPTaHU3AIMEN CTATUCTUYECKUX
HCCJICIOBAHUM.

3agaum o0yueHusi: V3yunTh iaHupoBaHUE U OPraHU3aLUsl CTATUCTUYECKUX UCCIEA0BaHUI

OcHOBHBIE BONPOCHI T€MBbI:

1. [TnanupoBanue
2. [IpoBenenue uccaeaoBanms
3. OCHOBHBIE TIOHATHS ¥ PUHIUITBI TCOPUH TUIAHUPOBAHUS SKCIIEPUMEHTA

Opranuzanus ¥ IUIAHUPOBAHUE DKCIIEPUMEHTAIBHBIX MCCICIOBAHUN SBIISETCS BAYKHOU
COCTaBHOM 4acTbhIO UCCIIEIOBATENBCKOM IEATENBHOCTH. B NX OCHOBE JIEKUT MaTeMaTHUECKasi TEOPHUS
IUIAaHUPOBAHMS JKCIIEPUMEHTa, KOTOpas pa3padaTblBaeT IPHUEMbl M METOAbI ONTUMAJIbHOU
OpraHM3alK SKCIIEPUMEHTA.

IInanuposanue sxcnepumenma Kax HayKa.

B npomioMm 3KCHEpUMEHT paccMaTpUBAJICA KaK CPEACTBO M3YUYEHHS SIBICHUI IPUPOIbI U
OMOJIOTUYECKUX CHUCTEM, B YacTHOCTH. IIpeamonaranock, 4To nNpoBeeHUE JHOOOTO OMbITA JOIKHO
YIIOBJIETBOPATH TPEOOBAHHUSM YHCTOTHI. DTO O0O3HAYAET, YTO NMPU MPOBEIECHUH H3MEPEHHM, BO-
IepBbIX, TPeOyeTCs MCKIIOYUTh BCE ITOCTOPOHHHE BO3MYILEHHS M BO3AEHCTBHS Ha OOBEKT
UCCIIEIOBaHUsI M, BO-BTOPBIX, IIPEANOJAraeTcsi IOJHAs BOCIPOU3BOJAUMOCTh PE3YJIbTaTOB
u3MepeHuit. Jlpyrumu cioBamu, 0ObEKT MCCIE0BAJICS KaK U30JMPOBAHHOE sIBJIEHHE 0€3 yuera ero
B3aMMO/ICCTBUS co cpelion.
B Hacrosiiee Bpemsi B MEAMKO-OMOJIOTHYECKUX UCCIIE0BAHUAX BCe OOJIBIINI UHTEPEC MPOSBISAETCS
HCCIIEIOBAaHUIO CJIOKHBIX CUCTEM, COJIEPKALIUX MHOTO 3JIEMEHTOB, C OOJIBIIIMM KOJIMYECTBOM CBSI3EH
MEXAYy HHMH M B3aUMOACHCTBYIOIIMX C  BHEHNIHEM  CpeNoM, TaK  Ha3bIBA€MBIX
"MJI0X00PTaHU30BAHHBIX" CUCTEM.

IIpoBeeHue coBpeMEHHBIX UCCIIEAOBAHUM UMEET PsiJi 0COOEHHOCTEH:

1. [TpuxonuTcs BBIMONHATH OONBIION O0BEM M3MEPEHUH, KaK IMPaBUIIO JOPOrOCTOSIIHX,
JUTUTENbHBIX, TPEOYIOIINX BBICOKOM TOUHOCTH U T.I. B 3THX ycnoBusax 3¢ dexkTuBHOE IIIaHUpOBaHKE
paboT OyneT UMeTh EPBOCTENIEHHO 3HaYEHHE, IOCKOJIbKY HUKaKas CTaTHCTUYECKO-MaTeMaTH4ecKast
00paboTKa JaHHBIX MJI0XO CIJIAHMPOBAHHOTO SKCIIEPUMEHTA HE MO3BOJISET YIyUIlIaTh CUTYAIHIO.

2. B mpomecce pabGoThl MIMPOKO HUCHONB3YIOTCS DBM, 4uTOo yBelIMYMBaeT BO3MOKHOCTH
HKCIEPUMEHTA 3a CYEeT NPUMEHEHUs Pa3HOOOPA3HBIX METOJIOB MPEACTABICHHS U aHAIM3a JaHHBIX,
aBTOMATH3allUM HCCIIEOBAHUN, MPOBEACHUS MOJEIbHBIX U YHUCIEHHBIX 3KCIIEpUMEHTOB. Ecim
paHbllle OpraHu3alyel MIaHUPOBaHUEM pabOT 3aHUMAJICS CaM SKCIEPUMEHTATOp, a MaTeMaTHK
MIPUBJIEKAJICS TOJBKO JIJIs1 00paOOTKH U MPECTABICHUS PE3YIbTATOB POBEICHHBIX SKCIIEPUMEHTOB,
TO B Hacrosiee Bpems padoTa MaTeMaTWKa JOJDKHA HAuMHAThCS YK€ Ha CTAAMU MOATOTOBKU
skcriepuMenTa. [IpuyeM OCHOBHOE BHUMaHHUE TpeOyeTcs YAENATh HAXOXKICHUIO ONTHUMAalIbHBIX
METOJIOB M3MEPEHMsI JAHHBIX M TIOCTPOEHHUIO ONTHUMAJIBHBIX HPOLUEAYP HX MaTEMaTHUKO-
CTaTHUCTUYECKOTO aHajh3a C YYeTOM IeJiell HCCIeAO0BaHUs, HPUPOJbl H3yYaeMbIX SIBICHUNH U
IIPOLIECCOB.

3. Bce 3TO TOBOPUT O TOM, YTO ONTHUMHU3ALNS UCCIETOBAHUIN CTAHOBUTCSI BaKHBIM aCIIEKTOM
HAy4YHOH JIESTETbHOCTH, B KOTOPOM SKCIIEPUMEHT caM Mo cede ABISIETCS MPEAMETOM HCCIeI0BaHus,
a Teopus IUIaHUPOBAHUS SKCIIEPUMEHTA pacCMaTPUBAETCs, KaKk HAyYHOE HalpaBlieHUE, SBIISIONIEECs
METOJI0JIOTUYECKON OCHOBON COBPEMEHHBIX HAyYHBIX MCCIIEN0BaHUN.

4. JInst TOro, 4TOOBI DKCIIEPUMEHT MOT OBITh 0OBEKTOM M3YUCHHS, OH JOJKEH 00J1a1aTh PSIOM
HEKOTOPBIX OOLIMX CBOWMCTB BHE 3aBUCHUMOCTH OT c(epbl mpeaMeTHONW obnmactu uccienoBanus. K
TaKUM OOIIIMM YepTaM dKCIIEpUMEHTa OTHOCSTCS:

® BO3MOXHOCTh MCKJIIOYaTh WJIM OLICHUBATh BJIMSHUE MAapaMeTPOB, HEMPHUHATHIX MO TEM WIH
MHBIM IIPUYHMHAM K PACCMOTPEHHUIO;

® HEO0XOAMMOCTH OIPEEIIATh TOYHOCTh U3MEPUTENILHBIX IPHOOPOB U MOJTYYECHHBIX TaHHBIX;

® HEO0XOIMMOCTh YMEHBILIATH JI0 Pa3yMHBIX MPEIEIOB YUCIIO MIEPEMEHHBIX B SKCIIEPUMEHTE;

® [IPOBEPKA IPUEMIIEMOCTH (TIPaBHIILHOCTH) MOJYYEHHBIX PE3yJIbTATOB U UX TOUHOCTH;



eBbIOOp M 00OCHOBaHME crocob0a 00pabOTKH HKCHEPUMEHTANbHBIX JaHHBIX U (OPMBI
IPEACTaBICHUS PE3yIbTATOB;

® aHANIM3 TOJIyYCHHBIX PE3yJIbTaTOB M HWHTEPIpETalus UX B TEPMUHAX TOW TMPEIMETHOMH
00Js1acTu, B KOTOPOH KCIIEPUMEHT ITPOBOTUIICS.

[lepeunciuM  TUNOBBIE 3aJaud  pelIaeMble B  IPOLECCe IUIAHWPOBAHUS  JIIOOOTO
HKCTIEPUMEHTAIIEHOTO HCCIICIOBAHUSI.

e [lomyuenne mpeaBapUTEIFHBIX CBEACHUH 00 M3ydaeMOM Iporecce wiH siBieHud. [lox stum
MOHMMaeTcs paboTa C JUTepaTypoil, aHalu3 pe3yabTaTOB MHEHUH S3KCIEPTOB, IPOBEICHHE
YTOUYHSIIOIMX M OTCEBAIOIIUX AKCIIEPUMEHTOB C IIETIbI0 OYEPTUTH KPYI' MapaMeTpOB IOAJIEIKAIINX
U3Y4EHUIO.

e [Tonyyenue ¢opmynbHBIX 3aBHUcHMOCcTel. Ha OCHOBe MMeErOmUXCsS JAHHBIX BBIIBUTAIOTCS
NPEATIONIOKEHUSI O XapaKTepe IOBEICHHS M CBS3SAX MexIy mapamerpamu. CTpoOATCS MOJIETH
U3y4aeMoro o0beKTa Ha BepOaJIbHOM MM MaTeMaTH4eCKOM ypPOBHE.

e [IpoBepka rumore3 o cBoicTBax 00ObekTa. COOCTBEHHO IPOBENEHUE HKCIEPUMEHTA U
00paboTKa MOIYYSHHBIX PE3yJIbTAaTOB, & TAK)KE HHTEPIIPETAIHS TIOIYYCHHBIX PE3YJIbTaTOB.

e OnTUMHM3aLUs CBOICTB M3ydaeMoro o0Obekra. Ha OCHOBE NOJIY4YEHHBIX pe3yJIbTaTOB
MIPOBOJISATCS UCCIIEIOBAHMS 110 OTPEICICHUIO0 ONTUMAIBHBIX 3HAYCHUN XapaKTEPUCTHK U3y4aeMOro
00beKTa, JAIOTCSI PEKOMEHIALIH 110 HANPABJICHUSM JajbHEHIIIEr0 NCCIeIOBAHUS.

OcHoeHble noHamusa u npuUrYyuUnsvl meopuu nianupoBaHusl IKCnepumenmada.

O6B€KT HCCIICAOBAHUSA - HOCUTECIb HCKOTOPBIX HCU3BCCTHBIX U NOAJIC)KAIHUX N3YUCHUTIO CBOMCTB U
Ka4ecTB.

[IpeanonaraeTcsi, 4YTO BCerga HMEETCS HEKOTopas ampuopHas wuHbopmaius o0 o0beKTe
rccaeaoBaHus (MPUMEPHBIA NIEPEUCHb NMEPEMEHHBIX, XapaKTePU3YIOMUX 00beKT ). Jlake He 3Has
BHYTPEHHEH CTPYKTYphl M B3aUMOCBSI3€d MEXIy OTHEIbHBIMU €ro 3JeMEHTaMH, OOBEKT
HCCICAOBAHUS M MOXET OBITh MPEJICTABIICH B BUJE «UEPHOTO smuKa» (puc.l). Xapakrepusyroliue

€ro napameTpsl MOT'YT OBITH 00BEIMHEHBI B IPYIIIBL:
X - BXOJIHBIE KOHTPOJIUPYEMBIE u yIpaBisieMble IapaMeTpsl;
- Z - BXOAHBIE KOHTPOJHMpPYEMbIE, HO HEYIpaBisieMble

o E l ' IapaMeTpsl;
- .. E - HEKOHTpOoJuMpyeMble W HEYIPABISIEMBIE MapaMeTphl;

X Ofwekt Y Y - BbxoxmHse napameTpsl  (XapakTepUCTHKa CBOMCTB

=—* | HceaepopaHug { ——* 00BeKTa).
[Tapamerpsl Tuma X, Y Ha3biBatoTcs ¢akrtopamu, a Z, E -

jm Z I ' B [ryMamu WIH IOMEXaMH.

. - = JIpuMepaMu MOMEX MOTYT CIYXKUTh OIIHOKH U3MEPHUTEIbHBIX

o o npuOOpOB WJIM METOAOB aHalu3a, HEKOHTPOJIUPYEMbBIX

Pucynox 2 wepﬂwm " W3MEHEHMH XapakTepUCTHUK HCIOJB3yEMbIX BEIIECTB B
HOCHELOBAHEN. pa3IMUHBIX TApTUSX, W3MEHEHHWE CBOWCTB MPHOOPOB B

' pe3ynbTaTe  CTapeHus WIM  HM3HOCA, KBaTU(DHKaAIUS
SKCIEPUMEHTATOPA U T.II., TO €CTh BCE T€ XapAKTEPUCTUKU, KOTOPbIE MOTYT HE CKa3aThCs HA KAUECTBE
AKCIIEPUMEHTa, HO OyAyT CYIIECTBEHHBI INPU CPAaBHCHHHM Pa3IUYHBIX CEPHl AKCIICPUMEHTOB.
Bemnumaa Y Ha3eIBaeTcS OTKINKOM CHCTEMBI, a €€ 3aBHCHUMOCTHL OT BXOIHBIX BO3JEHCTBHUH
byHKIME OTKIMKa (TEOMETpPHUYECKOe TMpejacTaBieHHe Y - TOBEPXHOCTHIO  OTKIIHKA).

OObeKkTaMu UCCIIeIOBaHUS B TEOPHUH TUIAHHPOBAHUS SKCTIEPUMEHTA SIBJISTFOTCSL:

e Peanpubie ¢usnueckue u OMOIOTHYECKHE OOBEKTHI (CXEMBI, YCTPOWCTBa, J1abOpaTOpPHBIE
KUBOTHBIE, CHCTEMBI OpraHU3Ma | T.I1.).

e duspyeckue MOJCIH PEATbHBIX OOBEKTOB (MOJIEIbh MEPIENTPOHA, HWMHUTAIIMOHHBIC H
aQHaJIOTOBBIC MOJICNIU U T.II.).

e MaTtemMaTHueCKue  MOJCIM  pealbHBIX  OOBEKTOB  (CHUCTEMBI  aireOpanvdecKux,
g depeHIMaTbHBIX YPAaBHEHHH, CTATHCTUYECKUE MOJICIH, CITy9aiiHbIe (YHKIMH U T.IL.).



o ICTOUHUKOM TOMEX MpPH HCCIEAOBAHWU TMOCIEAHUX IBYX THIIOB OOBEKTOB SIBIISIOTCS
OKPYTJICHUS] U HETOYHOCTH YUCJICHHBIX PACYETOB U HECOOTBETCTBUS MOJIETbHBIX MTPEANOI0KEHUN UX
nporotunaM. OCOOEHHOCTSIMU CTAaTUCTHMUYECKUX MOJEJEH SBISETCS TO, YTO OHM HE OMNHCHIBAIOT
TOYHOE TOBEJCHHEC OOBEKTAa MCCICNOBAHUS B KOHKPETHOM OIBITE, & XapaKTePU3YIOT HEKOTOPHIC
YCPEIHEHHbIE CBOWCTBA, HPOSBIAIONIMECS IPU MHOTOKPATHOM BOCIIPOM3BEJCHHM OIbITA B
UJICHTUYHBIX YCIOBUSAX.

JKCNEePUMEHT - CUCTEMa OIepamuii, BO3IECHCTBUA W HAONIOACHWI, HAIpaBICHHBIX Ha
moJlydcHue HHPoOpManuu 00 O0OBEKTe HCCIASAOBaHUA. Pa3inyaloT aKTUBHBIM M ITaCCHBHBIM
SKCIIEPUMEHTHI. B akTHBHOM 3KCIEpUMEHTE MPUCYTCTBYIOT (DaKTOPBITPYHIIbI X U AIKCIIEPUMEHTATOP
B COOTBETCTBHHU C IEJISIMU U 33Jla4aMU SKCIIEPUMEHTA MOXKET UX 1IeJICHAIIPABICHHO U3MEHATh. JTO
HauboJjee pacHpoCTPAaHEHHBIN THI AKCHEpPUMEHTa. B maccBHOM 3KCIEPUMEHTE MPUCYTCTBYIOT
(hakTophl TPYMIBI Z U AKCIEPUMEHTATOp (PUKCHPYeT (QYHKIUIO OTKIMKA UM COOTBETCTBYIOIIYIO
(Hampumep, BIUSHUE KOJUYECTBA COTHEUHBIX THEH Ha YPOKaHOCTH).

OnbIT - BOCIPOU3BEACHUE UCCICAYEMOTO SIBJICHUS B ONPEICICHHBIX YCIOBHSIX IPOBEICHUS
SKCIEPUMEHTA, P BO3MOXXHOCTH PETUCTPALIMH €0 PE3yJIbTaTOB.

Il1aH 3KCHepMMeHTA - COBOKYITHOCTh JIAHHBIX, OTIPEIEISIOMIUX YHUCIIO, YCIOBHS U MOPSIOK
peanu3anuy ONbITOB.

I[lnannpoBaHMe JKCIEPUMEHTA - BBIOOP TIUIAHA OSKCIEPUMEHTA, YIOBJICTBOPSIOIIETO
3alaHHBIM TpeOoBaHUSAM. T.e. 3TO BCS COBOKYIHOCTH JCHCTBHM OT IIOJIYYCHHUS alpHOPHON
uH(popMaluu 10 co3laHusi paboTOCIOCOOHONW MOJAENH, ONpeAENeHUS ONTUMAIbHBIX YCIOBHHM WK
peanu3alui KaKkoi Ju00 APYroi MM MCCICAOBAHHUSA ¢ TPeOyeMOil TOYHOCThIO. OTINYUTEIHHOM
0COOCHHOCTBIO IJIAHUPOBAHUS HKCIIEPUMEHTA SIBJISIETCA TO, YTO UCCIIEeyeMble (DaKTOPBI U3MEHSIIOTCS
HE TIOCJIeIOBATEIbHO, a OJHOBPEMEHHO IO 3a/JaHHBIM IpaBUJIaM, TAPAHTUPYIOIIMM CBONCTBA
ONTUMAJIbHOCTH UCCIIEIOBAHUS.

Obaacthb gelicTBUS - 00J1aCTh BO3MOXKHBIX 3HaYeHUH (pakTopa X MpH SKCIIEPUMEHTUPOBAHUH.

Touka mnuaHa- yHoOpsSAOYEHHAass COBOKYMHOCTh UHCJICHHBIX 3HAa4eHHH (HaKTOPOB,
COOTBETCTBYIOIIAS YCIOBHAM MPOBEACHUs omnbiTa. O01acTh MJIAHUPOBAHMS - 00J1aCTh, B KOTOPOM
HaxoJATCsl TOYKM IUIAHA, YIOBJETBOPSIOUIME 33aJaHHOMY IUIaHy 3KcrepuMeHTta. [lo nuama3zony
M3MEHEHHUs (DaKTOPOB pa3anyaroT IJIAHUPOBAHUE Ha Illap KOTA Xt min <Xf <Xt max U MJIAHUPOBAHHE
Ha KyOe, korga 0 < X< X.

CriekTp j1aHa - COBOKYITHOCTh BCEX TOYEK IJIaHa.

Marpuna nJjaHa - cTaiaaptHas ¢opmMa 3armucy yCIOBUM MPOBEACHUS IKCIIEPUMEHTa B BUJIE
MPSIMOYTOJIbHOM TaOHUIIBI, CTPOKH KOTOPOI COOTBETCTBYIOT OIIBITaM, a CTOJIOIBI yPOBHSAM (haKTOPOB.

Marpuua cnekTpa IJIaHa — MaTpHIla, COCTaBJIEHHas M3 BCEX CTPOK MaTpHUIlbl IJIaHa,
OTJIMYAIOIIUXCSL YPOBHEM XOTs OBl OJTHOTO (haKTOpa.

Moodenvy cumyayuu u npedsapumenvublii AHAIU3 OAHHBIX

B ocHoBe ucrnosnp3oBanus J1000T0 U3 METOJ0B TEOPUH TUTAHUPOBAHUS SKCTICPUMEHTA JIekKaT
oTpeieNIeHHbIE TPENOCHUIKH O CBOMCTBAX N3YYaeMbIX 00BEKTOB. DTO MOTYT OBIThH MPEATIOTOKEHHS
0 BHUJE 3aKOHOB pacHpelelieHUs H3y4aeMbIX XapaKTEPUCTHK, WX CBOMCTBax (HE3aBHCHMOCTb,
OJTHOPOJHOCTH, 00J1aCTh IEUCTBUS U T.I1.), XapaKTepe CBsA3EH MEX 1y HUMU. Bes COBOKYITHOCTB TaKHX
MPEATNOCHIIOK HOCUT Ha3BaHWE MOJENb cuTyanuu. Eciaum Mozjenb cuTyalu HEW3BECTHA WM HE
COOTBETCTBYET ACHCTBUTEIBHOCTH, TO CIIAHUPOBATH ONTUMAJbHBIN SKCIEPUMEHT, KOTOPBIH, Kak
MpaBuiI0, 0A3MUPYETCS HaM BIIOJHE KOHKPETHOM CIIOCO0€ CTaTUCTUUECKOW 00padOTKH, MPAKTUUECKH
HEBO3MOKHO.

Mopenb cuTyaluu MOKET OBITh Pa3IMYHON B 3aBUCHUMOCTH OT II€JIeH MCCIEOBaHUS, MOJICITH
o0BEKTa WCCIEAOBaHUs, BBIOPAHHOTO KPUTEpHUS ONTHMAIbHOCTU. Hampumep, cuUTyaluud THUMA:
OIICHKA COCTOSIHHSI - TPOTHO3 COCTOSIHHSI CHCTEMBI, TIPENCTbHBIN PEKUM - ONTUMAIBHBIA PEXKUM
(YHKITMOHUPOBAHWSI, UHTEPIIOJISIIIHS - SKCTPATIONSAIUS 3HAYSHH MapaMeTpoB, TPEOYIOT Pa3IMuHbIX
MJIAHOB SKCIIEPUMEHTA ISl U3yYEHHUS OJTHOW M TOH K€ MCCIIeyeMOU cucTeMbl. Takum 00pa3om Ha
pelmieHne O BBIOOpE IUIaHA HKCIEPUMEHTa U crmocobe 00pabOTKH TONyYeHHBIX Pe3yJIbTaToB
CYILIECTBEHHO BIIMSET PE3yNbTaT aHAIN3a MOJIEIIN CUTYyALNH.



O6ocHOBaHME BBIOOpPA MOJEIM CHUTYallUH SBJISETCS (YHIAMEHTOM JUIsl TIPOBEICHUS
TanpHEWmMX ucciaegoBanuii. OHO TpeamnosiaracT IepBOHAYANbHBIM  aHAIU3  PE3yJIHTAaTOB
MPEACTABICHUS HMEIOIIMXCS JaHHBIX C IICJIBIO0 BBISBICHUS] KOJMYECTBEHHBIX OCOOCHHOCTEH
MOBEJICHUSI M3Y4YaeMbIX MapaMeTPOB M BBIABMIKEHHUS IPEABAPUTEIBHBIX THIIOTE3 O IOBEICHUU
M3y4aeMoTro 00BbeKTa.

[lepBoHavyallbHBIM aHAJIM3 JIAHHBIX JOJOKEH OBITHh 110 BO3MOXKHOCTH IpPOCThIM. OH
OPUCHTHPOBAaH Ha 3aJlayd KOMIIAKTHOT'O ONKCAHHWS W CpaBHEHUs JIaHHBIX, BBISABICHUS OOIIUX
TEHJACHIIUN U TIOJYCPKUBAHUS OCOOCHHOCTEH B TIOBEJICHUHN O0BEKTA HCCIICIOBAHUSI.

Cneyughuka meouxko-6uonocu4ecKux OaHHbIX U Klaccudeckue 3a0auu CMamucmuyecKozo
ananusa.

OrpoMHO€ KOJHMYECTBO MPOTpaMM, MAKETOB M CHUCTEM CO3JaHHBIX JUIsl CTaTHCTHYECKOU
00pabOTKK JaHHBIX C HcIoNb3oBaHeM DBM, nmpenocTaBiseT moiab30BaTeNl0 TaAKOe pazHooOpa3ue
BCEBO3MOKHBIX MOAXOJ0B K IUIAHUPOBAHUIO SKCIIEPUMEHTAJIBHBIX HMCCIEIOBAaHUNA W AHAIU3Y HX
pE3yNbTaTOB, YTO OJHOW M3 TJABHBIX MNPOOJIEM CTAaHOBHUTCS BBIOOP METOJOB, IO3BOJISIOIINX
HauOoJIee aJICKBAaTHO IMPOBECTH OLICHKH M3MEPSICMBIX XapaKTEPUCTHUK U BBIIBUTH CYIIESCTBYIOIIHNE B
M3y4aeMoi CUCTeMe 3aKOHOMEPHOCTH. SICHOe TOHMMaHue BO3MOKHOCTEH, IpaHuIl U 0COOEHHOCTEH
MIPUMEHEHHUSI CYIIECTBYIOIIMX MPHUEMOB OOpaOOTKM JaHHBIX MMEET BaKHEHIEe 3HAYCHHE IS
MPaBUJIbHOM IMOCTAaHOBKHM 'SKCIEPUMEHTA W MOCIEAYIOIIEH HHTEpPHpEeTallid €ro pe3ysbTaToB.
[Ipexxne Bcero 93TO KacaeTcs MEAMKO-OMOJNOTMYECKUX HCCIENOBAHUM, TJ€ MpeACTaBiIeH
Ype3BbIYANHO IIMPOKUH CHEKTP pellaeMbIX 3a7a4, Kak C TOYKM 3PEHHUSl CIOXKHOCTH H
MHOT'OIJIAHOBOCTH M3Yy4YeHHUsI OMOJIOTHYECKUX CUCTEM M OpraHu3Ma B IIEJIOM, TaK U C TOUYKH 3PEHUS
0COOCHHOCTEH METUIIMHCKON U3MEPUTEIBHON amnmapaTypbl U IPUEMOB HUCCIIEAOBAHUS.

JlaHHBIE MEAMIIMHCKOTO MJIM OMOJOTMYECKOTO SKCIEPUMEHTa SBISIOTCS JOCTATOYHO
cnenu(puUUIHbBIME. MOXHO BBIACIUTh PSJI OCOOCHHOCTEH, OOYCIOBJIICHHBIX Kak cCrenupukon
OpraHu3ali CaMoOro HCCIEOBaHUS, TaK U CIOXHOCTHIO OOBEKTa W3Yy4YEHHs, KOTOPHIC
HEMOCPEJACTBEHHO MOTYT CKa3bIBA€TCS HA BEIMYMHE MOJIYyYAaEMBIX OLIEHOK M OMPENENSIIOT BBIOOP
METO/Ia CTATUCTUYECKOTO aHaJIu3a.

KoHTpoJibHBIE BONIPOCHI:

[InanupoBaHue SKCIIEPUMEHTA KAK HayKa.

OcHOBHbIE OHATUS U IPUHLHUIIBI TEOPUH TUIAHUPOBAHUS SKCTIEPUMEHTA

OOBexTamMM UCClIeIOBaHUS B TEOPUH IUTAHUPOBAHUS SKCIIEPUMEHTA SBIISIOTCS

Mopenb cuTyauuu ¥ npeIBapUTEIbHBIN aHAIN3 JAHHBIX

Crnenuduka MeAMKO-OMOIOTHYECKUX JTAaHHBIX U KJIIACCUUYECKHUE 3a]1a4ul CTATUCTHYECKOTO
aHaJn3a.

orwdPE

TEMA 9.CTATUCTUYECKHWE TUIOTE3BI (HYJIEBAS N ATbTEPHATABHAS
TUIOTE3A)

I_le.m,: O3HakoMJIeHHE CTYACHTOB CO CTaATUCTUYCCKUMU I'MIIOTC3aMHU.
3anaum 00y4yeHH s :M3y4YCHHE CTATUCTUYECKUX TUIIOTES
OcHOBHBIE BONPOCHI T€MBbI:

1. CpaBHUTETBbHBIE OLICHKH I€HEPATIbHBIX MapaMeTPOB



2. T'untessl u pactpeneneHus

Bb100pouHbIe XapaKTEPUCTUKHU SBIISIOTCS OLEHKAMH F'eHEPATIbHBIX apaMETPOB, KOTOPbIE, KaK
IIPaBWJIO, OCTAKOTCSl HEM3BECTHBIMU. TaM e OIMCaHbl TOUEUHbIE U UHTEPBAJIbHBIE CIIOCOOBI OLIEHKU
HEU3BECTHBIX IapaMETPOB 110 3HAYEHUSAM BbIOOPOUYHBIX XAPAKTEPUCTHUK.

Hwmxe Oynyt o0cyXaaTbcsi CpaBHUTEIbHBIE OLCHKH MeHEPATbHBIX MAapaMETPOB 10 Pa3HOCTH,
Ha0JII0AaeMOM MEX/ly CpPaBHUBAEMbIMH BEIOOpKAaMU. DTO Ba’KHO, TaK KaK HU OJJHO MCCIIEJOBAHUE HE
obxoxutcst 6e3 cpaBHeHu. CpaBHUBATh MPUXOIUTCS JAHHBIE OMBITA C KOHTPOJIEM, YPOKalfHOCTh
OTHOM KyYJIBTYPBl C YPOXaMHOCTBIO IPYroi, NPOLYKTUBHOCTb OJHOM TI'PYINIBl XUBOTHBIX C
IIPOAYKTUBHOCTBIO APYTOU U T. .

O npeuMyILecTBe TOM UM HHOW U3 CPAaBHUBAEMBIX I'PYIII CYISAT OOBIUYHO 10 PA3HOCTH MEXKAY
CpPEAHMMH JOJSIMM W JPYTMMH BbIOOPDOYHBIMH TOKA3aTeIsIMH -BEJIMUYMHAMH CIy4alHBIMHU,
COIIPOBOXKAAEMBIMU omnoKamMu PENpPE3EHTaTUBHOCTH.
Borpoc 0 nocToBepHOCTH BEHIOOPOUHOM Pa3HOCTH C €€ OMIMOKOM MPUXOIUTCS PEIIaTh UCXOI U3 TOU
WIM WHOM THUIOTE3bl, T. €. MPEANOJOKEHUS WIA JOINYILEHUs OTHOCUTEIIBHO IapaMeTpOB
CpPaBHMBAEMBbIX I'PYIII, KOTOPOE BBIPAKEHO B TEPMUHAX BEPOSATHOCTU U MOXKET OBITH IIPOBEPEHO I10
BbIOOPOYHBIM XapaKTepUCTUKaM.HacTo HEOOXOIMMO 3HATh 3aKOH paclpeseeHUs TIeHepabHON
COBOKYNHOCTH. Eciu 3aK0H pacnpeneseHusi HEU3BECTEH, HO NMEIOTCSI OCHOBAHUS MPEATNOII0KUTD,
YTO OH HMEeT OIpelnesaEéHHbI BUA (Ha30BEM ero A), BBLABUIAlOT TUIOTE3y: TIeHepalibHas
COBOKYITHOCTb pacmpejieiieHa no 3akoHy A. Takum oOpa3oM, B 3TOH I'MIOTE3€ peub UAET O BUJE
IIPENIIOJIaracMoro paclpeaeacHusl.

Bo3mokeH ciydail, KOra 3aKOH pacIpeiesIeHHus U3BECTEH, a €ro MapaMeTpbl HEM3BECTHBI.
Ecin ecTtp OCHOBaHUS NPEIOJNOKUTH, YTO HEU3BECTHBIM IIapaMeTp paBEH ONPEACIEHHOMY
3HA4YCHUIO, BBIIBUTAIOT THIIOTE3Y: = . TakuM 00pa3om, B 3TOH runoTe3e peyub UAET O MpeInoaaraeMoi
BEJIMYHHE napaMmerpa OJTHOTO U3BECTHOTO pacnpeneneHusl.
Bo03MOXHBI 1 Ipyrue runoTes3bl: 0 pAaBEHCTBE MTapaMETPOB ABYX WM HECKOJIBKUX PACIIPEACICHUH O
HE3aBUCHUMOCTH BBIOOPOK M MHOTHE JpyTHE.

CraTucTHUeCcKOM Ha3bIBalOT TUIIOTE3y O BHJIE€ HEU3BECTHOTO pACHpPENENICHUs, WIH O
rapameTrpax M3BECTHBIX pacipeneeHuin.
Hamnpumep, cTaTHCTHYECKUMU SBIISFOTCS TUIIOTE3BI:

1) reHepanbHas COBOKYIHOCTb pacipe/enieHa o 3akony Ilyaccona;

2) nucnepcuu ABYyX HOPMAJIbHBIX COBOKYITHOCTEH paBHBI MEXY COOOM

B mnepBoii rumorese caenaHo INPEAIONIOKEHUE O BUAEC HEU3BECTHOI'O PACHpPEACIICHUS, BO
BTOPOM — O mapameTpax JBYX M3BECTHBIX pacnpenesieHuil.l unoreza «Ha Mapce ecTh )KU3HB» HE
ABJIAETCS CTAaTUCTHUYECKOM, INOCKOJBKY B HEW He HAET pedb HM O BHJE, HM O IapaMerpax
pacupenenenus.Hapsany ¢ BBIIBUHYTOM THIIOTE30M pacCMaTpUBAIOT W NPOTUBOPEYALLYIO €U
runote3y. Ecnu BeIgBUHYTas rumore3a OyJdeT OTBEprHyTa, TO HMMEET MECTO IMpOTHBOpeyalnas
runote3a. [1o 3Toit mpuurHEe 3TH THIOTE3HI 11eTECO00Pa3HO Pa3INIATh.

HyneBoii (0cHOBHO#1) Ha3bIBAIOT BBIIBUHYTYIO THI0Te3y .KoHKypHpyromei (abTepHaTUBHOI )
Ha3bIBAIOT THIIOTE3Y , KOTOpas MPOTUBOPEUUT HyJieBor. Harpumep, eciin HysieBast THIIOTE3a COCTOUT
B IIPEIIIOJIOKEHNH, YTO MAaTEMaTHUECKOE OXHMIaHWE HOPMAJIBHOIO pacmpeneneHus pasHo 10, To
KOHKYpHUPYIOIIasl TUIIOTE3a, B YACTHOCTH, MOXET COCTOSITh B INPEANOJIOKEHUH, 4TO KOpOoTKO 3TO
3aMuCchIBAIOT Tak: : =10; :

PaznnyaroT runotessl, KOTOpbIE COAEPIKAT TOIBKO OAHO U 00JIee 0OJHOI0 MPEAIOI0KEHUH.

IIpocToii Ha3pIBAIOT TUIIOTE3Y, COAEPIKALLYIO TOJIBKO OJHO IIpeanonoxenue. Hanpumep, ecnu
- [apaMeTp IOKa3aTeJIbHOI0 pacupeneNeHns, TO Tumore3a : =5 — mpocrasd. l'umoresa
MaTeMaTHYeCKOe O’KUaHHe HOPMAJIBHOTO pacipeieseHns paBHO 3 ( U3BECTHO) — MPOCTasl.

CnoHOM Ha3bIBAIOT TUIOTE3Y, KOTOpPas COCTOUT M3 KOHEYHOrO MM OECKO-HEYHOro 4Hcia
NpocThIX runore3. Hampumep, ciiokHas rumores3a : >5 COCTOMT M3 OECUMCICHHOTO MHOXECTBa
IPOCTBIX BHJA , rae - Jwo0oe uyuciao, Oonbmiee 5. I'mmoresa : MareMaTHYeCKOe OKUIAHUE
HOPMAaJIbHOTO pacrpesiesieHust paBHO 3 ( HEU3BECTHO) — CIOXKHAs.



KOHTpOJ’IbHLIe BOIIPOCHI:

1.

2
3.
4.
5

Bri6opouHbie XapaKTepUCTUKI

CpaBHHUTEJIbHBIC OIICHKH FeHEPaTbHBIX TAPAMETPOB

JIOCTOBEPHOCTH BBIOOPOYHOI pa3HOCTU

reHepasbHasi COBOKYIHOCTh pacipejieneHa o 3akony Ilyaccona;
JUCTIEPCUU IBYX HOPMAJIbHBIX COBOKYITHOCTEH paBHBI MEXKY COOOM



TEMA 10. IAPAMETPUYECKH METO/I OIEHKH JTOCTOBEPHOCTH
CTATUCTHYECKUX I'MI1IOTE3

Hean: 3akpenuTh y CTYAACHTOB 3HAHUA O TAPAMETPUUYECKUX METOJAX OLEHKU JOCTOBEPHOCTU
CTaTUCTUYECKUX TUTIOTE3.

3anaum o0yuenusi: M3yuenue napameTpuuecKux METOJIOB OLICHKHU JIOCTOBEPHOCTH CTATUCTUYECKUX
TUIIOTES.

OcHOBHBIE BONPOCHI TE€MBbI:

[TapameTpuueckuii METObI OLIEHKU JOCTOBEPHOCTH CTAaTUCTUYECKUX THIIOTE3

MaJmbie BbIOOpKU. [IpuBeneHHbIe BbIIe (HOPMYNBI M MOCTPOCHHBIE HA OCHOBAHUU WX
OILICHOYHBIE TAOJIUIBI IPUMEHUMBI TOJIBKO MPU HAJTMYUU OTHOCHTEIBHO OOJBIIOTO (MPaKTUYECKH
He MeHee 30) umcna HaOmoneHui. [lpu MEeHbIIEM KOJIMYECTBE HAOJIOCHUH (TaKk Ha3bpIBaeMas
MaJiasi BbIO OpKa), 4TO JOBOJILHO YaCTO MMEET MECTO B KJIIMHUYECKUX U IKCIECPUMEHTAIBHBIX
paboTax, IUIsi OIEHKH JOCTOBEPHOCTH pPE3YJIbTAaTOB IMPHOETraloT K CIEIHaIbHBIM TaOIuIam.
(HamoMHuM, 4TO CpeHEEKBaAPATHUECKOE OTKIOHEHUE MPH MAJIBIX BBIOOPKAX BBIYUCISETCS IO

dbopmyre:
>iv-x)?
= | —
»n-1 )

OT0 O00BSACHSETCS TEM, YTO MPHU HEOONBIIMX BBIOOPKAX paclpe/eleHne BhIOOPOYHBIX
CpPEIHUX CHCTEMaTHYECKH OTKJIOHSETCS OT KPUBOM HOPMAIBHOTO pacipeaencHus. bombiine
OTKJIOHEHUS OT TeHEPATBLHON CPEeTHEH 1T pU MaJIbIX BBIOOPKaX SBJISIOTCS 00Jiee BEPOSATHBIMU, YEM
npu OONBLINX BBIOOPKAX.

Anrnuiickuil yuensli B.I'occer (CThIoJeHT) uccienoBall pacnpeaeseHue t ans MalbIX
BBIOOPOK U yCTaHOBWII (POPMYITy IUIOTHOCTH 3TOTO pacHpeeIeHHUs.

Jlns onpeneneHus mpenenoB KoieOJIeMOCTH MOJIYyYEeHHOW MO JaHHBIM MasJoM BBIOOPKHU
CpeIHEH BEIMYMHBI U OLEHKM JOCTOBEPHOCTH DA3IMYMM, CPAaBHMBAEMBIX CPEIHHUX
(OTHOCUTENBHBIX BETUYNH) UCTIONIB3YIOT CIIENUANIbHYIO Ta0bmuity kputepus t (CThAeHTA).

B rpadax 2.3 u 4 Tabnuipl MOMENICHbl BEIUYNHBI J0BEPHTEIbHOr0 KoddduuuenTa (1),
MOKA3bIBAIOLINE BO CKOJBKO Pa3 pa3HOCTh CPAaBHMBAEMbIX BEJIIMYMH MPU JAaHHOM MajoM YHCIIe
HaOJr01eHUH TOJDKHA MPEBBIIATH CBOKO CPEAHIO0 OMIMUOKY AJISt TOTO, YTOOBI 3Ta pa3HOCTh MOTJIa
OBITH ITPU3HAHA JIOCTOBEPHON C JaHHBIM YPOBHEM BEPOATHOCTH, a PE3YJIbTAThl CTATUCTUUECKOTO
UCCIIEIOBaHMS — I0CTaTOYHO Ha/leKHbIMH. Yucna rpadsl 2-if HCUUCIIEHBI AJI1 BEPOSTHOCTH MIPaB
WIbHOTO 3aKiitoueHus pasHoit 0,95 (95%) u BepositHocTH ombOku — 0,05 (5%), uucna rpadsr 3-i
— ¢ cootBercTByromuMu BepostHOCcTsME 0,99 (99%) u 0,01(1%); umcna rpadsr 4-i
cooTBeTcTBEHHO — 99,9 1 0,1%. [IpakTHuecku NOCTaTOYHO MOJIL30BATHCA yHcIaMu rpadsl 3 u
Jla’ke 2 ¥ TOJIBKO B Cllyyae He0OOXOMMOCTH, 0COOEHHO OOIBIION TOYHOCTH, IpUOeraTh K yuciam
rpadsr 4.

3nauenue koddpduiueHTa t (CTbIOEHTa) 3aBUCHT HE TOJIBKO OT BEPOSITHOCTH (pt), HO U OT
o6bema BbIOOpKH (rpu n° = n-1). M3 Tabmuibl BUIHO, YTO YeM MEHBIIE BHIOOPKA, TeM OOJbIIIE
3Ha4YeHHe t.

O6pamarbcst k Tabmure cruenyer mo rpade 1, B KOTOpPOW yKa3aHO YHCIO CTETeHEen
cBOOOIBI N° = N-1, T.e. YKMCITy MPOBEACHHBIX HAOIIOJCHUI , YMECHBIICHHOMY Ha eIMHHUILY. TaK,
HallpuMep, €CIIM TOcie 8 HCNIBITAHWWA JIEWCTBHS CIHMHHOMO3IOBOM aHECTE3UM Ha YpPOBEHb
KPOBSIHOTO JIBJIEHUSI YCTAHOBJIEHO, YTO CpEAHSS BEIMYMHA CHW)KEHHS KpPOBSHOIO JABJICHUS
cocTaBisuia 5,75 MM nipu cpenneit ommoke 0,65, To u3 TabauI bI t BUAHO, YTO IpU n° = 8-1 = 7; 1
=2,36 (rpaca 2 npunoxkenust 11). DTo 3HAYUT, YTO C BEPOSITHOCTHIO OIMOKH He Oonee yem 5%
MOKHO YTBEp)KIaTh, YTO pa3Mepbl CHIKEHHUS KPOBSHOIO JaBJICHUS MpPHU CIMHHOMO3TOBOM
AHECTE3UH HaxXoJsITCs B mpeaenax 5,75+2,36 x 0,65, 1.e. B npenenax 5,75+1,53 unu 4,22 — 8,26
MM; C BEpOSTHOCTHIO OIMOKHN He Gosiee ueM 1% MOXKHO yTBEpXKAaTh, YTO pa3Mepbl CHUKEHUS



KPOBSIHOTO JaBJICHUS B PE3YyJbTAaT€ COIMHHOMO3IOBOM aHECTE3UM COCTaBIAIOT 5,75+3,50 x 0,65
(rpaca 3 npunoxenns 11) wm 3.48 — 8,02 mm.

Ecnu oneHnBaeTcs 10CTOBEPHOCTH Pa3HOCTH K03 (PUUMEHTOB WJIH CPeIHMX, T.C.

X
1~ Ay
£= 2 2
ma o
,To N1+ N2 — 2.
Cpennee nanenue AJl IpH CIMHHOMO3MOBOM aHeCTe3uH A1 — 2+ MM 4 oy sduproM
— — - o o o
Hapkose 12 ~3+19MM. cvuaiina M pasHOCTB wn WA IE€ACTBUTEIBLHO d(PHUPHBIA

HapKo3 BbI3bIBAET MEHbIIEE NajieHne AJl, 4eM CIMHHOMO3I0Basi aHECTE3Us?

Taoauua 31. [lagenne apTepuaibLHOro AaBjieHUs B 3aBUCHMOCTH OT BH/Ia
00e300,IMBaHNSA

Bun o6e300mmBanus [Tanenue apTepuanbHOTrO JaBJICHUS B MM BO
BpeMsl OIbITA

CHUHHOMO3r0Bas aHECTE3U 65748385
(V1) 23427543
D¢upHblit Hapko3 (V2)
Boruncnenus * € 1 my Juist KasI0ro psijia MOKHO MPOM3BECTH OOBIYHBIM ITyTEM, HO IS
YIPOIICHUS PACYETOB MOXKHO MCITOJIb30BaTh CIICAYIONIYI0 GOPMYIY, YAOOHYIO /IS IPUMEHEHUS
NIPU MaJTbIX YUCIIaX HAOIIOICHUN :

&

- Ay
1 _ . =2 7 =1
':Z"’l G Z"z —nyEy )t ny)

() + 1y —2)ny g

£

Ynpowenue pacuemos npu ucnonvszoeanuu smou oopmynel docmueaemcs mem, 4mo

2
6Mecmo 8blYUCIeHUs 0 U M OTPAHUIUBAIOTCS OTIPEICIICHUEM Zv JUTSE KaXKJIOTO Psijia YHCell,
YTO 3HAYUTEIHHO 00JIeryaeT BEIUMCIUTENBHYIO padoTy (V — O TIeNbHbIe HaOII0AeHus,
BapHaHThl). B taHHOM mpumepe:
Ivi®= 62524+ 7%+4% +8% +52 =288 , a
IvP =22 432 +4% 4+ 22 472452 4% +32 =132

T a VKA3aHOo ObLIO blule, PABHAIOMCS COOMBEMCMEeHHo 5,75 u 3,75, ux
%P =579 =3306,ax] =375° =14,06, 1 = Sun, = 8

K6aopamuvl
Tloocmasug 6ce smu wucia 6 nPUEEOEHHYI0 8bliie HOPMYLY, NOIYUUM:
_ 5,75-3775 _ 2 _
(2BE - 83306 +132-814,06)(8 + 8) J?Dél ’
(B+8-2)8'8 596

Oyenusas t no OaHHLIM NPUNLOdACEHUS 2, 8UOUM, umo npu n° =8 +8-2=14 & epaghe 2 smoti
mabnuyvl cmoum geauyuna 2.14. CnedoseamenvHo, 015 00CMOBEPHOCMU YMBEPIHCOCHUS
HeCIYHatHOCMU PA3IUYUS 6eIUYUR “1u “2, ¢ geposmuocmoio owubku ne 6onee uem 0, 05 (ne
bonee yem 5%) docmamouno, umoobwl t 6vin0 He Menee yem 2.14. B oannom npumepe t =2,25.
3uauum, oeticmeue 08yxX n pugedeHHbIX U008 00e300NUBAHUA HA CHUOEHUE KPOBAHO20 OA6IeHUs.

oelicmeumenbHo PA3TUYHO U MO pA3TUYUE MOIAHCEM CUUMAMbCA Cmamucmu4ecKu OOKA3AHHBIM.



Ouenka OocmosepHocCmU UHMEHCUBHBLIX KoI(ppuuuenmos 3abdonesaemocmu npu
Hanu4yuu NOGMOPHBIX 3400.71€6AHUIL.

- [

dopmyna cpenHei OMIMOKK IOKa3aTels % mpuromHa IS OLIGHKU ITOKa3aTeleH
TOJNBKO B CIIydasX TaK Ha3bIBAEMOTO AJIbTEPHATUBHOTO BapHHUPOBAHMWsS, T.€. TOI/A, KOTJa
BO3MOXHBI TOJIBKO J[Ba CX0/a (yMep WM HE yMep, 3a0oiien JaHHO# 00J1e3HbI0 WK He 3a001en,
NPUBUTH MIPOTUB JIAHHOTO 3a00JICBAHUS MIIM HE IPUBUT H T.IL.).

[To 3To0if dopmyre MOXKHO HUCUHUCIATH CPEIHUE OMMUOKH KO3()(PUIMEHTOB CMEPTHOCTH,
JETaTbHOCTH, a TaK)Ke 3a00JICBACMOCTH TEMHU OOJIC3HSMH, KOTOPBIMH, KaK IMPAaBHJIO, MOXXHO
3a00J7I€Th TOJNBKO OJIWH pPa3 (XpOHHYECKHE OO0JIE3HH — KOPOHAPOCKJIEPO3, 370KAYECTBEHHBIE
OITyXOJIM, OCTpPO3apa3Hble 3a00JICBaHMS, JAIOUINE JITUTCIbHBIH UMMYHUTET, W T.II.) B TCUCHHE
YKU3HU WM XOTsI OBl TOJILKO OJIMH pa3 3a Mepro] HaOmroAeHus (00BIYHO T0JI).

Onpenenuts CPEAHION OMIUOKY MO0 YKa3aHHOM BbllIe popmyre 1 KodPPULIeHTOB 00IIei
3a0oseBaeMocTH  (T.e. 3a00J€Ba€MOCTM BCEMHU OOJE3HSMH, BMECTE€ B3ATBIMHM) WIH
3a00JIeBAEMOCTH C BPEMEHHOH yTpaToil TpyA0CoCOOHOCTH HETIPABHIIBHO.

[lpakTHyecku B TEYCHHE TO/a YEIOBEK MOXET OOJEeTh HECKOJBKO pa3 pa3IMYHBIMH
OOJIC3HSIMH WJIM Ja)KE OJHOW M TOH e OO0JIE3HBIO, JUIALICHCS OTHOCUTEIBLHO HEIOJIT0 U He
JAfOIIeH CTOMKOTr0 MMMYHHTETa (HAampuUMeEp, TPHIII, OCTPBIA KaTrap BEPXHUX IBIXAaTEIbHBIX II
yTed, aHruHa, MHEBMOHUS W Jp.). CiydaeB BpPEeMEHHOW HETPYIOCIIOCOOHOCTH B CBSI3H C
3a00JIeBaHUEM TaKK€ MOXKET OBITh HECKOJIBKO 32 TOJ] y OTHOTO M TOTO )K€ pabOoTaloIero He TOJIBKO
B CBSI3M C 3a00JICBAHUSMHU HEKOTOPBIMU OCTPBIMH OOJIC3HSIMH, HO M IO TOBOJY OOOCTpEHHIA
XPOHUYECKHUX O0JIe3HEN.

B takux ciydasx cpeaHue ONIMOKM MoKa3aTelieil 3a001eBaeMOCTH CIIEyeT PacCUYMTHIBATD
1o (hopmyIie cpeHel OMMOKN CPeTHUX BEITHYHH, T.€.

v
m:

n , CTpOsI BapHAIIMOHHBIC PS/IBI, T/I€ BApHAHTAMU SIBJITIOTCS YKCIia 3a00JIEBaHUN WK
CIIy4aeB BPEMEHHOU HETPYJAO0CIOCOOHOCTH B CBS3H ¢ 3a0oneBanueM B TeueHnue roaa ( 0;1;2;3;4 u
T.J.), @ YaCTOTaMH — YKCcJia OOJIEBIINX JAHHOE YUCIIO pa3s.

OaHako Takue pacyeTsbl, IPaBUIIbHbIE TEOPETUUECKHU, TPYJHO OCYIIECTBUMBI Ha MPAKTHKE,
TaK KaK TpeOyIOT KpPOMOTJIMBOM pabOThI IO pacipeieNICHUI0 Ha0II0aeMOM TPYIITIbI HACETICHUS Ha
He OOJIeBIIMX HU pa3y 3a rojl, O00JEBIINX OJMH pa3, ABa pa3a u T.1.

TpynHOCTh 3TOW pabOTHI 3a4aCTyIO 3aCTaBIIIET BOBCE OTKA3bIBATHCS OT pacuera CpeaHuX
omunbok ko3¢ UIMEeHTOB 3a00/IeBa€MOCTH, a CJIEI0BATENIbHO, U OT CTaTUCTHUYECKOW OIEHKU
JIOCTOBEPHOCTH UX PAa3HOCTH.

B momo6HOl cutyanuu IOMYCTUMO NPUONMIKEHHOE BBIYMCICHUE CpPETHEH OIIMOKU
nokasareneu, npemnoxkeHHoe B.A.MosrmmskoBoil. HMcxons W3 OpeAnoyioKEHHs, UTO
pacmpefieieHue Mo YUCIy 3a00JeBaHU BO MHOTHX Ciydasx OJM3KO K TaK Ha3bIBAEMOMY
pacnpenenenuto [lyaccona, mpu KOTOPOM HaUOOJBIITNE YaCTOTHI COOTBETCTBYIOT HE CPETHUM, a
HAaUMEHBIIUM BapuaHTaMm, B.A.Mo3riskoBa Mpeaniokuia B LENSX YIPOIIEHUS MOJIb30BAThCA
pacyeToM CpeHUX KBAAPATUUECKUX OTKIOHEHHWH M CPEIHHMX OIIMOOK YPOBHEH 3a00JIeBa€MOCTH
o opmyram, MPUTOAHBI M [T pactpenenenus [lyaccona, a UMEHHO:

bR T

.'.72=f, e
a

Xopomiee cooTBeTCTBUE (DAKTUYECKOTO pacIpelieleHus KpaTHOCTH 3abosieBaHMi
TeopeTuieckoMy pactpeaeneHuto [lyaccona umeer mecto mpu yucie Haomoaenuit 100-150 u
cpenneit BenmuunHe kodddunmenTa 3aboneB aemoctu 1,0 Ha 1 yenmoBeka. Eciou xodddunment
Oombire 1.5, TO peKOMEHyeMbIM PaCu€TOM HE CIEIYET MOJIb30BAThCS.

OrnucaHHble METO/IBI OLIEHKHU JIOCTOBEPHOCTH PE3YJIbTaTOB CTATUCTHUECKOIO UCCIIeI0BAHUS
¢ nomotbio kputepus t (kpurepuit CTbrofieHTa) B OCHOBHOM TPUTOJHBI JJISI TAK HA3bIBAEMOTO
HOPMAJIbHOTO pacHpelesieHus, T.e. TaKOro, Ipyu KOTOPOM KpalHUE 3Ha4YeHHs (caMmble Majble U



camble OOJIBIITNE) BAPHAHT BCTPEUAIOTCS PEIIKO, a HanboJiee YacThl BApUAHTHI. biu3kue mo cBoei
BEJIMYMHE K CpeaHel apudMeTHuecKou psja; WK JUIsl COCTOSHUS (Ia-HET, )KUB-yMep U T.IL.).
MeTtonbl OIEHKH JIOCTOBEPHOCTH pa3jMyusl IapaMeTPOB TAaKUX BapHAlMOHHBIX PsJIOB
HAa3bIBAIOTCA IapaMCTPUICCKUMU.

OpHaKo xapakTep pacrpeieiCHus MEIUKO-OMOIOTHUECKUX SIBICHUN HEPEAKO OTIMYACTCS
OT HOpMaJIbHOTO. [IpoBOASI HOBBIE HCCIIEIOBAHUS, BPAu-dKCIEPUMEHTATOP YacTO HE 3HACT,
KakoMy 3aKOHY BapbUpOBaHHs OyIyT CIEI0BaTh PE3yJbTAThl, MOJYYCHHBIE B HECKOJIBKHX
OIIbITaX, a OTHOCHUTCIBHO HGGOJ'IBH_IOG YHUCJIO0 HPOBCACHHBIX HaGJ'IIO,[[eHI/Iﬁ HC IMO3BOJCT EMY
onpenenuTh (QOpMy paclpeneneHus. B 3THUX cioy4asx OLEHKY JJOCTOBEPHOCTH CIIAYeT
MMPOU3BOJAUTH C MPUMCHCHUCM TAaK HA3bIBACMbIX HCIIAPAMETPUUCCKHUX KPUTCPUCB.

KonTpoabHbie Bonpochl:

Majibie BHIOOpPKH.

JloBepUTEeIBbHOTO KOApPHUIIHEHTA

JlocToBEpHOCTH pa3HOCTH KO3()(HUIIMEHTOB HIIH CPETHUX

OreHka JOCTOBEPHOCTH MHTCHCUBHBIX KOA((MHUIIMEHTOB 3a00J1€BA€MOCTH NIPY HAITUINUHU
MIOBTOPHBIX 3a00JIeBaHUi

®dopmyna cpeaHel omuOKH MoKa3aTems

OmnrcaHHBIE METO/IBI OIICHKU JIOCTOBEPHOCTH

el A

oo



TEMA 11. HEHAPAMETPUYECKHAW METO/I OHIEHKH! JJOCTOBEPHOCTHU
CTATUCTHYECKUX I'MI1IOTES3.

Henap: 3akpenuTtsb y CTyI€HTOB 3HaHUS O HENAPAMETPUUECKUX METOIaX OLIEHKH JJOCTOBEPHOCTU
CTaTUCTUYECKUX IMITOTE3.

3agauu o0yuyenus: V3yueHue HermapaMeTpUUECKUX METO/I0B OLIEHKU JOCTOBEPHOCTH
CTaTUCTUYECKUX TMIIOTE3

OcHOBHbBIE BOIIPOCHI TEMBbI:
Henapamerpuyeckuii METO/Ibl OLIEHKHU JIOCTOBEPHOCTU CTATUCTUYECKUX IMITOTE3

HccnenoBatens HE JOJDKEH PYKOBOACTBOBATHCS IPEIIONOKEHUEM, KOTOPOE HENb3s
npoBeputh. [lpu wucnonb30BaHMM HEMapaMETPUYECKUX KPHUTEPUEB PHUCK OIMMOOK B BBIBOJAX
MUHUMAJICH.

PaccmMoTpensl B OpenblAyIMX — pa3jAenax — CTaTUCTHUYECKHE  IapaMmeTpbl  (cpeaHsis
apuMeTHyecKas, cpeiHee KBaJJpaTHYHOE OTKJIOHEHHUE, K03 (DUIIMEHT Bapualluu, CPEIHss OlIOKa),
KOTOPBIE UCTIONB3YIOT ISl aHAJIN3a BAPUAIMOHHBIX PSIOB, SBISIFOTCS €T0 MMapaMeTpaMu U TPeOYIoT
IIPEICTABICHNUS] BBIXOJHBIX [JAHHBIX B KOJMYECTBEHHOM BHie. OIHAaKO IpU NPOBEACHUU
MEIULHUHCKUX UCCIENOBAaHUI JOCTATOYHO YaCTO MPUAETCS UCIOJIb30BaTh METO/IbI CTATUCTHYECKOTO
aHaJIM3a JAaHHBIX, IPEACTABICHHBIX B IOJIYKOJIMYECTBEHHOM, IIOJIyKaYECTBEHHOM U Ka4€CTBEHHOM
Bujie. COBOKYIHOCTh CTATUCTUYECKUX METOJI0B, KOTOPBIE TO3BOJISIIOT OLIEHUTh UX PE3YJIbTAThl KaK B
KOJINYECTBEHHOM (UHCIIOBOM), TaK U B MOJIYKOJUYECTBEHHOM M KaUeCTBEHHOM BUJI€ OOBEIUHSIOT B
IpyIIly HENapaMeTPUYECKUX KPUTEpUEB OLEHUBaHUA. lCIonb30BaHME HENapaMeTpUYECKUX
KpUTEPUEB HE HYKIAETCS B PACUETe MapaMeTpPOB BApUALMOHHOIO DPsiia. 31€Ch UMEET 3HA4CHHE
MOPSAJIOK PACIOJIOKEHUSI BApUAHT B COBOKYNMHOCTH. CTaTUCTHUECKOE OLICHMBaHUE HAOIIOJIEHUI C
IIOMOLIBI0  HENAapaMETPUYECKUX KPUTEPUEB, Kak IPaBUJIO, IPOLIE, YEM OLEHUBAaHUE
rapaMeTpuuecCKMMH METO/IaMU U He TpeOyeT rPOMO3JIKUX pacyeTOB

[Tonasnsroniee OOJIBIIMHCTBO MAPAMETPUUYECKUX CTATUCTUYECKUX METOIUK IPelyCMaTPUBAIOT
HaJM41e HOPMAJIBHOTO PACIIPEEIICHUS] BAPUAHTBI B UCCIEAYyEeMON COBOKYNHOCTH. Ho Ha mpakTuke
BCTPEYAIOTCS HE TOJIBKO HOPMAJIBHBIE, HO U APYTHe BUBI Pa3zAeisl NpU3HaKkoB. [Ipyn Hanuumm Takux
CUTyallull MCIIOJIb30BaHUE MapaMETPUUECKUX KpPUTEPHUEB IMOBBIIIAET BEPOSITHOCTh OMIMOOK.
[IpakTueckoe NPUMEHEHUE HENapaMETPUUYECKUX KPUTEPHUEB, HE CBA3AHHOE C OIPEIACICHHOU
(dbopMoil pacnipesienieHus1 UCCIeAYEMBIX MPU3HAKOB, JETAET LEeIeco00pa3HbIM UX CaMOCTOSITEIbHOE
HCIOJIb30BaHNE WIN B KOMIUIEKCE C TapaMETPUUYECKUMH.

Hes3upas Ha oOIpenesleHHY0 IPOCTOTY METOAUK, HAJEKHOCTh HENapaMeTpPUYECKUX
KpUTEPHUEB JOCTATOUHO BBICOKA. OHU MOTYT OBITh MCHOJIB30BAHBI JJIS1 OLIEHUBAHUS JOCTOBEPHOCTH
MEANKO-OMOJIOTHYECKUX PEe3yJIbTaTOB OJHOM COBOKYMHOCTH, pa3HUIBL, JBYX U OoJjblle
BBIOOPOYHBIX| COBOKYITHOCTEHA.

Kpurepnii 3HaKkoB M KpuTepuii BMWIKOKCOHA UCHIONB3YIOT Uil OLEHKH JIOCTOBEPHOCTH
pa3HULBI IBYMsI B3aUMOCBSI3aHHBIMH COBOKYITHOCTSIMH.

Kpurepuii 3HakoB mo3BossieT BKIOUaTh B aHam3 10 100 map HabmroneHnid U 0a3upyeTcst Ha
MIOJICYETE YHMCIIa OJTHOHANPABIEHHBIX PE3YJIBTATOB MPU UX TAPHOM CPAaBHEHHUHU.

B Ttabmunel9 mnpuBenena amHaMuKa CKOpOCTH ocemanus sputporutoB (COD) 3a 10-
TUAHEBHBIN NIEPUOJ JICUEHUS.

OCHOBHBIE 3Talbl pacyeTa Mo KpUTEPUSAM 3HAKOB

1. Onpenenenne HanpaBIE€HHOCTU Pa3HULIBI B CPABHUTEIBHBIX TPYIIAX PE3YJIbTATOB.
JlunamMyka mpu ATOM 0003HAYAETCs] COOTBETCTBYIOIIMMH 3Hakamu: +, —, =. M3 panpHeimero
pacuera UCKJIIOYAIOT pe3yabTaThl 0€3 AUHAMUKH (=).

2. [Toncuer uncna HAOMIOAEHUM C MO3UTUBHBIMHU U HETaTUBHBIMU pe3ynbTratamu. U3 10
MIPUBEJICHHBIX U3MEHEHUS OKa3aJUCh ¥ 9 OOJBHBIX.



Tabaunal. [[lunamMuka CKOpOCTH ocenanus 3puTpouuToBpputponuTtal (COI)

bonbpHbIE COD Hamnpasnenue
(Ne 1i/m) Pa3HUIIBI
1-i1 nenn 2-11 1eHb

1 13 23 +
2 22 15 -
3 16 18 +
4 20 14 .
5 19 11 -
6 25 13 -
7 23 12 -
8 20 13 -
9 17 18 +
10 18 18 =

3. [Toacuer| umcrma 3HAKOB, KOTOpbie pexe Berpeuarorcs. CHmkenune COD ()

00HapyXeHO y 6 OOJBHBIX, a MPUPOCT (+) 3apETUCTPUPOBAH B TPEX CIyUasX.
4. CpaBHEeHHE MEHBIIETO YHclia 3HAKOB (KpUTepUd Z) ¢ TaONMMYHBIMH KPUTHUYECKUMU

3HAQYEHHUSIMU JJII COOTBETCTBYIOIIETro yucia Habmonenu. s n = 9 onpenenén xkpurepuit Z = 3
BBIIIIE TIpesiebHOro TabnuyHoro (Z0,05 = 2).

CrnenoBatenbHO, HEb3s ClieNaTh BBIBOJ O CYIIECTBEHHOCTH JWHAMUKHU CKOPOCTH OCENaHUS
SPUTPOLIMTOB BEPOSITHOCTH MorpemHocty 6omsie 5 % (p > 0,05).

T-kpurepuit Bunkokcona npeaycMaTpuBaeT BO3MOXKHOCTh MTOMAPHOT0 CpaBHEHHUS OT 6 110 25
nap

Ha0JII0IeHU .

Kputepnii Buikokcona nenecooOpa3Ho HCIONB30BaTh B T€X CIy4asx, KOTJa OKa3bIBarOTCA
HEOJJTHO3HAYHbIE KOJUYECTBEHHbIE H3MEHEHUS UCCIIEyeMOro napameTpa (CHUKEHHE U MOBBIIIEHUE).
[Ipy 5TOM y4HUTHIBAIOT HE TOJIBKO HANPABICHHOCTh PA3HULIBI, HO U €€ BEIHUUHY.

Mertoauka ananu3za no T-kputeputo| Bunkokcona npueznena B Tadnuie 20.

1. OmpenensioT  pasHUIly|pa3HOCTb| B mapax[mape|  HaAOMIOIEHUS  MEXIY
KOHEYHBIM|KOHIIEBBIM| i HAYaJIbHBIM|TIEpBOHAYANILHBIM| YPOBHSIMH apTEPUATBHOTO JaBJICHUS.
2. PamxupoBaHue MOTyYEHHBIX PE3YJIBTATOB 32 BETUYMHONU PA3HUIIBI[PA3HOCTH| MEXKITY

nokaszaTensiMi 0e3 ydeTa HalpaBICHHOCTH HW3MEHEHHi|cMeHbl|. Pe3ynbTartel 06€3 JUHAMUKH
WCKJTFOYAIOT W3|C| TOCIEIyIomero OIeHWBaHWsA. Eciau 1Ba pe3ynbTara] MMEIOT OJMHAKOBBIC
a0COIIOTHBIE 3HAYEHUs U3MEHEHU|CMEHBI|, ux paHru OIIPENIeNISAIOT KaK
MOJITPYCTUIOPSAKOBBIX [TIOCTPOYHBIX| HOMEPOB.

3. [Toncuet|BpIunciieHre| CyMMBbI OHO3HAUYHBIX PAHIOB (ITO3UTHBHBIX|IOIOKUTEIbHBIX|
Y HETaTUBHBIX).

4. OneHuBaHue 3a MEHbIIEH CyMMOW PaHTOB MyTeM CpaBHEHHUS ONpeAeleHHOro T-
KpUTepHs| ¢ TAOJIMYHBIM 3HAYCHUEM TPU COOTBETCTBYIOIIEM YHCIIC TIap|aphl| HAOTIOICHUM.



Tabauua 2 YpoBeHb apTepraIbHOTO JaBICHUS Yy OOJIBHBIX TUIIEPTOHUYECKOM O0IE3HBIO 10 U
rocJie Je4eHus (MM prT. CT.).

BbosibHBIE VYposens AJ] Pa3znuna Panr Menpiuas
Pa3HUIIBI CyMMa paHroB
A0 I[TOCJIE
JIEUEHUA | JIEHEHUA
B. 210 175 -35 6,5 4
. 180 180 0 - 1
K. 185 140 -45 9
P. 160 185 +25 4
H. 175 145 -30 5
II. 190 150 -40 8
A. 155 160 +5 1
C. 180 160 -20 3
1O. 200 155 -45 9
T. 170 155 -15 2

T=5

Kpurepnii Bunkokcona T=5 He npeBpImaeT TaOIMYHOTO 3HAUYEHUS UL JAHHOTO YHClia
Habmonenuit - n=9|, T 0,05 = 6.

CrnenoBaTenbHO, MOXKHO CZEJIaTh BBIBOJ O CYILIECTBEHHOCTH (CTATUCTUYECKYIO 3HAUUMOCTD)
JMHAMUKU apTepUaIbHOTO JaBJIEHUs Y OOJIbHBIX MOCTE JEUCHHUS.

MeTtoauka pacueta kpurepus Konmoroposa — CMupHoBa (A ) ocylecTBiseTcs B HECKOIbKO
ATANoB U paccMOTpeHa B Tabymie?2 1.

1. YucnoBble 3HaYEHUS IBYX BapHALMOHHBIX PAZOB OOBETUHSIIOT B OJIUH
BapHAIlMOHHBIN PSIJl, BADHAHTHI KAKOTO YIMOPSI0YHUBAIOT B TIOPSIIKE POCTA.

2. OmnpenenstoT YacTOTHI BAPUAHT JJIsi 00EUX TPYII HAOIIOCHHUH|.

1. OrnpenensoT HaKOIIJICHHBIE YaCTOTHI ISl 0OEUX TPYIIIL.

3. OnpenenstoT HaKOIUIEHHbIE YaCTULIBI|TOIIO|, IIs1 Yer0 HaKOIUIEHHbIE YaCTOTHI
NENATCS|eNSIIUNACS| Ha YUCII0 HAOJII0IEHUH IS KX /10 TPYIIIIbI.

4. PaccunThiBaeTCs pa3HUIA|pa3HOCTh| HAKOIUIEHHBIX YacTUL|oau| rpynn X 1 Y 6e3
ydeTa 3HaKOB.

2. OnpenensioT MakcUMallbHYIO pa3Huiy|pasHocts| — /1 = 0,51.

3. Onpenensior Kpurepuit A~

. J7%n, %n
=
n +n,

8. CpaBHMBAIOT MTOJTYYEHHBIN pPE3ybTaT C IPeAeIbHbIM 3HaUeHneM kpurepusa Koimoroposa-
CMmupHoOBa|.

Eciu A Gosblie npeensHOro 3HaYeHHs, Pa3sHUIA MEXK/LY CPABHMBAEMBIMHU TPYIIIAMH
SIBJISIETCS CYILIECTBEHHOM.

Jlns nanHoro 3ajanus A = 1,10. CpaBHHBAs MOJTyYEHHBIH PE3yJIbTAT C IPeIeTbHBIM

sHauenneM 4 0,057 1,84 u 4 0,01 = 2,65, 1enaeM BHIBOJ O HECYIIECTBEHHOCTH PA3HHIIBI MEKTY
CpaBHUBACMBIMH IPYIIITaAMH.



Tabauua 3. 3mMeHeHne painoakKTHBHOCTH KPOBH IMOOTIBITHBIX )KUBOTHBIX, TTOTYYaBIINX (X)
1 He noiyvasmux (Y) jedeHue (B yCJIOBHBIX €IMHUIAX).

Bapuant YactoTsl Hakomnnennsie Hakonnenn Pa3uu

BI 110 psily X ¥ | BApHAHT 1O YacTOTHI 10 TPYIIaM | bI€ YaCTH 110 na

v rpymniam rpyImnmam
24 23 20 0.220 0.22
26 30 50 0.56 0 0.56
28 12 62 0.67 0.25 0.42
30 11 73 0.78 0.38 0.40
32 10 83 0.890.38 0.51
34 11 94 10.50 0.50
36 01 95 10.63 0.37
38 01 96 10.75 0.25
40 01 98 11 0
nx=9 ny=8

[TomapHoe cpaBHEHHE MOKa3aTeNeii He MO3BOISIET MOYUYUTh
00001MIaroNIyI0 OIICHKY. B 1pyroM cirydae He0OX0IUMO MPOBECTH
CpaBHEHHE COBOKYITHOCTH HE TOJBKO MO 0000IIAIOIINM MTOKa3aTeNsiM, HO U
0 XapaKTepy paclpe/IeICHUs MPU3HAKOB B UCCIICyEMbIX TPYIIIax.

[Ipy mpoBeneHHHM CTaTHCTHMYECKOTO aHallh3a MHOTJAa HEOOXOJMMO OIEHUTH JOCTOBEPHOCTH
pasHuUIlbl OOJbIIed OT JBYX KOJUYECTBY IIOKa3aTelell KIMHUKO-CTATUCTUYECKUuX Tpymm. B
HCIIOJIB30BaHUE

YKa3aHHbIX CUTyallUsIX Hauborsee
cootBeTcTBUS — X? (KpuTepuii [TMpcoHa), KOTOPBIA PACCUUTHIBAETCS TI0 (HOPMYIIE:

[ﬁ'_pf
= E by

X2

TAC p - HCTUHHBIC YaCTOThI

pl - TeopeTHUECKHE YaCTOTHI

11e7IeCO00pa3HbIM  SBIISIETCS

KpUTepus

B 0606111eHHOM BUJIE TIPAKTHYECKOE 3HAUEHHE KPUTEPHS COOTBETCTBHUSA X2 3aK/II0UAETCA B

e OLICHUBAHHUU JIOCTOBEPHOCTH DPAa3HHIIBI|PA3HOCTH| MEXIY HECKOJIBKHMH CPaBHUBAEMBIMHU
IpyIIamMH MPU HECKOJIBKUX BO3MOXHBIX Pe3y/bTaTax ¢ pa3HOM|pa3IuyHOM| CTENeHbI0 BEPOSITHOCTH
(HampuMep, TPHU WX YEThIPE TPYIIBI OOJBHBIX C Pa3HBIMHU|PA3IMYHBIMHU| METOIAMH JICUCHUS U UX
MOCTIEICTBUSIMHA — Pa3HOM |pa3IMyuHON| YaCTOTOIO| OCI0KHEHU |yCI0KHEHNU ) );



e OTpPEICNICHUN HAJIU4YUs CBSI3U MEXKIY JABYMS BO30OYyAMUTENSIMH (3aBHCHUMOCTH PE3yJbTaTOB
JICYCHHUs OT BO3pacTalBeka| OOJBHBIX, TSKECTH 3a00JICBaHUS, CBSI3b MEXKIY TSHXKECTBHIO MATOJOTHH
HOBOPOXKJCHHBIX M COCTOSIHUEM|CTAaHOM| UX (PU3NYECKOTO Pa3BUTHUSA);

* OICHMBAHWU WJICHTHYHOCTH pACHpEACICHUSI|ICIEeHUs]| YacTOT B JBYX U Oosblie
COBOKYITHOCTH (QHAJIOTUYHOCTh paclpeieeHus|neneHusi| OONbHBIX IO YPOBHIO KIMHHYECKUX
MapaMeTpoB MPHU Pa3HBIX|pa3IUYHBIX| CTEMEHSX THKECTH Maroyiornu). Ha OCHOBe «HYIEBOW»
TUIOTE3bI OMPENENSIIOT «OKUIAEMbIE|)» Pe3yNbTaThl U CPABHUBAIOT UX C (PAKTUUECKUMH JAHHBIMU.
Ecnu  pa3HMIBI|pa3HOCTH| HET, MOXKHO CJIEJIaTh|COBEPIIUTH| BBIBOJ, YTO «HYJIEBas» THUIOTE3a
noarBepauiaack. [lpu Hanmuuum oTIMYMi (AaKTUYECKUX JAHHBIX OT TEOPETHUYECKOro pasjena |
OTIPEJIENIAIOT CYIIECTBEHHOCTh PAa3HUIIBI|Pa3HOCTH| MEXKy CPAaBHUBAEMBIMHU| TPYIIIIAMH.

OneHMBaHNE Pe3ynbTaToB (X2) MPOBOAMTCS 3a CHENManbHONW Tabnuueil. CylecTBEeHHOI
CUMTAETCs Pa3HMIIA B TOM ClIydae, KOI/Ia BEIMYMHA PACCUYUTAHHOTO KOX(P(UIMEHTA MPEBBIIIAET
Ta0JIMYHOE 3HAYEHHUE MPH JOCTOBEPHOCTH HE HIKE 95% (BEpOSATHOCTH MOTrPEHIHOCTH MeHee 5%-
p<0,05).

Meroauky pacyera KOO((HUIUMEHTA COOTBETCTBHS — X° pacCCMOTPMM  Ha  IPUMEPE
OLICHUBAHHE BIIMSIHUS METOJIOB JICYCHUS HA UX PE3YJIbTATHL

1. [TpuBenem akTUUECKHE PE3yabTaThI M0 TPEM MeToaaM| JeueHus (Tabuna 4).

Tadauua 4. Pe3ynbrathl JieueHUs: OOJBHBIX MO OTAEIBHBIM METOIUKAM

Meroanka Bcero Pesynbratel nedenus — P (pakTudeckue 1aHHBIC)
JICYCHUS 0O0JIBHBIX
XOpOLIO YAOBJIETBOPUTEIBHO HEYAOBJIETBOPUTEIBHO
I 50 36 11 3
I 80 48 17 15
Il 70 25 25 20
Bcero 200 109 53 38
(100%)
2. PaccunthiBaeM «0kHgaeMbIe» pPe3yJIbTaThl COTJIACHO «HYJIEBOW) THUIIOTE3E,

OCHOBOM|OCHOBaHHEM| KOTOPOM|KaKoii| sIBISETCS JA0Ka3aTeNbCTBO, YTO PAa3HHUIIBI[Pa3HOCTH]
MEXIy pe3ylbTaTaMH JICYCHHS 3a OTIENBbHBIMH METOJWKaMu HeT. B aTomM ciydae 3a
OCHOBY|OCHOBaHUe| OepeM oOIee eneHue|pazieneHre| OONbHBIX, BBUICYEHHBIX BCEMH
MeTomaMu. YucioBas XapaKTepUCTHKA «HYJIEBOW» THUIIOTE3Bl COCTABISACT: XOPOIIHE
pesynabTatel B 1enoM wumenu 54,5 %, ynoBinerBoputenbHsle — 26,5 % | wm
HeyloBieTBOpUTENbHBIE — 19 % 001bHBIX. B COOTBETCTBHM C|COOTBETCTBEHHO| YKa3aHHBIM
JieNIeHUeM|pa3/ieJIeHUEM| ONpPENEsIoT «OKUAAaeMble» JlaHHBIE DPE3yNbTAaTOB JICUEHHUS 3a
OTJIETTLHBIMU METOIMKAaMU (3HaUEHWE OTPeIeIsieM B IIEJIbIX YHCIIax ) — Tadiuia. 5.

Taoauma 5 .
Metoauka Bcero Pesynbrate! teuenus — P1 (oxugaembie TaHHbBIC)
JIEUECHUS OOJIBHBIX
XOPOIIO YIOBJIETBOPUTENHHO HEYJOBJIETBOPUTEIHHO
I 50 27 13 10
1 80 44 21 15
i 70 38 19 13




Bcero 200 % 109 53 (26,5%) 38 (19%)
(54,5%)
3. CormocrasisieM (pakTHYECKHE U TEOPETHUECKHUE JTaHHBIC (MX pa3HHILY|) ¢
pacyeToM BeTUYMHBI OTKJIOHEHUS M YUETOM| ero HampaBieHus (3Haka) — Tabiumna. 6.
Ta6auna 6.
Meronuka (P-PI1)
JIe4eHus
XOpOIIO YIOBJIETBOPUTEILHO HEYJIOBJIETBOPUTEIHHO
I 9 (36-27) -2 (11-13) -7 (3-10)
I 4 (48-44) -4 (17-21) 0 (15-15)
Il -13 (25-38) 6 (25-19) 7 (20-13)
Bcero 0 0 0
4. PaccunthiBaeM KBaJpaT OTKIOHEHUS TEOPETUYECKUX JTAHHBIX OT

(haKTHYECKUX U CPEHUH KBAApaT OTKIOHEHHUS Ha OJIHY «OXKHAJAeMyIo» rpymiry. JlaHHbIH
3Tl pacyera MMeeT TaKOM BHUJI B CBSI3U C TE€M, YTO Ha OCHOBE (DAKTUYECKMX OTKJIOHEHHH
HEBO3MOXKHO OIPEEIIUTh €r0 CYMMapHYIO BEJTHUNHY, IIOCKOJIBKY OHA PaBHIETCS HYIIO.
IIpu Bo3Bei€HNH OTKIOHEHUH B KBaJ[paT ONpEAeIsieM UX MapaMeTpsl Ui K10 rpyIIbl
(p — pl)%. YuureiBas pazHOe 9HCI0 GOTBHBIX B MCCIEAYEMBIX TPYIIAX BEIHUHHA
OTKJIOHEHUI MOKeT OBITh Pa3HOi, HOTOMY KBaJipaT UX JEJIMMO Ha YUCIO COOTBETCTBYIOIIUX
Habmoaenuii kaxaoi rpymmsl — (p — pl)?/ pl. [Iposens pacueTsl, onpenenseM (p —
pD?u (p—p1)?/ pl. (tabmuma 7).

Taoauna 7.
MeTtoauxa (P-P1)?2 (P-P1)2%/PI1
JICUCHU S

XOpOIIO YAOBJIETBO | HEYIOBJICTB

PUTEIBHO | OPUTEIIHHO

| 81 4 49 3 0,3 4.9

Il 16 16 0 0,4 0,8 0

Il 169 36 49 4.4 1,9 3,8

=195

5. OmpezenseM X’>— UTOr pe3yabTaTOB MOCJIEIHETO JTana pacyeToB. B Hamem ciydae X2=
19,5. CpaBHMBaeM €ro ¢ TaOMMYHBIM 3HAYEHHEM, YUUTHIBAA YMCIIO cTemeHei cBo6oms! (nl),
KOTOpBIE OIPEAEIAIOT 10 (hopmye:

n'=(S- 1) (r-| 1),
rae S — yucsuo rpymnn OONBHBIX (U1 HAILETO MPUMEpa |IpUKIIaaal - TpH).

I — YHCIIO pe3yJbTaTUBHBIX TPyMI (TPH).
[Yncno creneneii ceoboas n'= (3 - 1) (3-1) = 4.




TTomydeHHBIi pe3y/IbTaT MPEBHIIAET TAONMYHOE 3HAUYeHHe X2 U1 n' = 4 Mo BceM ypOBHSIM
noctoBepHOCTH. Clie0BaTeIbHO, Mbl MOYKEM CJI€JaTh BBIBOJ O CYIIECTBEHHOCTH (JOCTOBEPHOCTD)
pa3HUIBI MEXIy IOKa3aTeNsIMU MPH DPa3HBIX METOJaX JIEUeHHs] — «HYJeBas» TuIoTe3a He
IIOATBEPAMNIIACE.

KoHnTpoJbHbIe BOPOCHI:
1. B kakux cimyyasix 1eaecooOpa3Ho HCIOIb30BaTh MapaMeTpUUecKie KpUTepuu?
2. Kaxkue nmpenmyiiecTBa UMEIOT HeMapaMeTpUIECKUe KpUTepun?
3. Kaxkue nHenapamerpuueckue KpUTEPUN UCTIOIB3YIOT JJIsl OLIEHUBAHUS IOCTOBEPHOCTH
Pa3HOCTH |[pa3HOPE3yIbTATOB HCCIECIOBAHUS BO B3aMMOCBI3aHHBIX COBOKYITHOCTEN?
4. Kakue HenmapaMeTprUuecKre KpUTEPUU UCIIONB3YIOT JJIsl OLIEHKH IOCTOBEPHOCTH
Pa3HOCTH|pa3HOCTh| PE3yIbTATOB UCCIIECOBAHUS B HE3aBUCUMOW COBOKYITHOCTH?



TEMA 12 METOJ CTAHJAPTU3ALINUU

Iesb: O3HaKOMJIEHHE CTYIEHTOB C METOJIOM CTaHIAAPTU3ALIUU
3agauu o0yuyenus: V3yueHre METOI0B CTaHIapTU3ALUU
OcHOBHBIE BONIPOCHI TE€MBI:

1. IlpumeHeHHE METOIOB CTaHIAPTU3ALMU

2. Metoabl cTaHAapTU3ALNUN

3. Drambl pacyera CTaHAaPTU30BAHHBIX MTOKa3aTeNeH

[Ipu u3yueHun oOIIECTBEHHOTO 3J0POBbS U 3PABOOXPAHEHUSI B HAYUHBIX UJIU IPAKTUYECKUX
LEJIAX HUCCIENOBATEN0 HEPEAKO MPHUXOIUTCS J0Ka3blBaTh BIUSHHE (PAKTOPHBIX HPHU3HAKOB HA
pe3yabTaTUBHBIC TIPU CPABHEHUU JIBYX WM Oojee COBOKymHOcTeH. C ATOH Lenbl0 MpUMEHSeTCs
LENBIA PsAJl CTATHCTUYECKUX ITPUEMOB.

[Ipu cpaBHEHUU /IBYX HEOJHOPOIHBIX COBOKYIHOCTEH MO KaKOMy-JIMOO MpPHU3HAKY (COCTaBY)
IIPUMEHSIOTCSI METO/Ibl CTAHJAPTU3ALMH (IIPAMOM, OOpaTHBIN, KOCBEHHBIH).

OTOT METOJ NMPUMEHSIETCS NMPU HaJUMYMU IOJHBIX CBEICHUH KaK O COCTaBE CPAaBHHUBAEMBIX
COBOKYITHOCTEH, TaK U O PaCIpPEIEICHUN B HUX SIBJIICHUS.

IpsaMoii MeTOa CTAaHAAPTU3ALUM

1. YciaoBusi NPHMEHEHHSl MeTOAAa CTaHAApTH3alMH. MeTon npHUMEHseTcs IpHu
CpPaBHEHHWU MHTEHCHBHBIX IIOKa3aTesiell B COBOKYMHOCTSX, OTIMYAIOLIMXCS 10 COCTaBy (HampuMep,
10 BO3pACTY, MOIY, IPO(ECCHSIM U T.11.).

2. CympHocTh MeToAa cTanAapTu3auuu. OH MO3BOJISET YCTPAHUTh (3TIMMUHUPOBATH)
BO3MO’KHOE BJIMSIHUE PA3JIMUUil B COCTaBE COBOKYITHOCTEH 110 KaKOMY-JIMOO MPU3HAKY HA BEJIMUUHY
CpaBHMBAaE€MbIX MHTEHCHUBHBIX Moka3zareneil. C 3ToH LEIbI0 COCTaBbl COBOKYITHOCTEW 10 JaHHOMY
IIPU3HAKy YPaBHUBAIOTCSA, 4YTO B JAJbHEHIIEM II03BOJSET pAcCUUTaTh CTaHAAPTU30BaHHbBIC
MOKa3aTeNH.

3. CrangapTu3oBaHHbIe MOKA3aTeJIH — 3TO YCJIOBHbBIE, THIIOTETUUECKNE BEIUYNHBI,
OHM HE OTpPaXalT MCTHUHHBIX pa3MmepoB sBiIeHUl. CTaHAapTU30BaHHBIE I1OKa3aTelu
CBHJIETEJILCTBYIOT O TOM, KaKOBBI ObUTM ObI 3HaU€HHsI CPABHUBAEMBIX MHTEHCHUBHBIX MOKa3aTeNeH,
ecyii Obl OBUIM MCKITFOUEHBI Pa3IMuus B COCTaBaX COBOKYITHOCTEH.

4. Ha3navyenue meroaa crangapTusanuu. Merosa cTaHIapTU3aLUU IPUMEHAETCS IS
BBISIBJICHUSI BIMSIHHMS (aKTOpa HEOJHOPOJHOCTH COCTAaBOB COBOKYIHOCTEH MO KakoMy-TuOO
IIPU3HAKY HA PA3JIMUUs CPABHUBAEMBIX NHTEHCUBHBIX MIOKAa3aTEIICH.

JTanpl pacyera CTAaHAAPTH30BAHHBIX MOKa3aTesei

e I3Tan. PacueT 001MX U YaCTHBIX MHTEHCUBHBIX MTOKa3aTee:

o OOIIMX — IO COBOKYITHOCTSIM B LI€JIOM;

o YaCTHBIX — IO MPU3HAKY pa3ianyus (I10y, BO3PACTY, CTaXy pabOTHI U T.1.).

e |l 3tan. Onpenenenue cranaapTa, T.€. BBIOOP OAMHAKOBOI'O YHUCIECHHOIO COCTaBa Cpebl 10
JAHHOMY TMpHU3HAKY (110 BO3pAaCTy, MOy | T.1.) IJIsl CPaBHUBAaEMbIX COBOKyNHOcTel. Kak nmpasuio,
3a CTaHIapT NPUHHMMAETCS CyMMa WM IMOJYCyMMa YHCIEHHOCTEH COCTaBOB COOTBETCTBYIOLIUX
rpymit. B To ’xe Bpems cTaHAapTOM MOXeET CTaTh COCTaB J000I 13 CpaBHUBAEMbIX COBOKYITHOCTEH,
a TaKKe COCTaB 0 aHAJIOTUYHOMY NPU3HAKY KakoW-11bo apyroi coBokynHocTH. Hampumep, npu
CpPAaBHEHHMM JIETAJLHOCTH B KOHKPETHON OOJBbHHUIIE TO JIBYM OTIEJIEHHUSM CKOPOM MOMOULIM 3a
CTaHJIapT MOKET OBITh BEIOpaH cocTaB OOJIbHBIX JTF000M APYroil GOJBHUIEI CKOPOi ToMoIIH. Takum
0o0pa3om, Tak WJIM MHA4Ye yPaBHUBAIOTCS YCIOBHUS CPEbI, UTO JJAET BO3MOXKHOCTh MPOBECTH PacUEThI
HOBBIX YUCEN SIBJICHUS, HA3bIBAEMbIX "'0KUIAEMbIMHU BEJIMUYMHAMU" .

e 11 3Tan. Beruncienue oxxugaeMpix aOCOMIOTHBIX BEJIMYMH B IPYNIax CTaHIapTa Ha OCHOBE
IPYIIIOBBIX HMHTEHCHBHBIX IIOKa3aTesled, paccuMTaHHbIX Ha [ artanme. KToroBele uwncina 1o
CPaBHMBAEMbIM COBOKYITHOCTSM SIBJIIIOTCS CYMMOMW OKHJAEMBbIX BEJIMYMH B IpyInnax.

o1V  3ran. BeluucieHue — CTaHIAPTH30BAHHBIX  [OKaszaTesled A CpaBHMBAEMBIX
COBOKYITHOCTEM.



¢V 3tan. ComnocTaBjieHue COOTHOIIECHUI CTaHAAPTHU30BAHHBIX U MHTCHCUBHBIX HOKaBaTeHeﬁ,

(opMynHpOBKa BBIBOJA.

3agadya — dTAJOH

3ananme. Vcnonp3ysd MeToJ CTaHAApPTU3ALUMU IPU CPaBHEHUH YPOBHEW [ETaJbHOCTH B
6onpHuIaX A 1 b, crenaiite COOTBETCTBYIOIINE BBIBOJIBI.

Bospacr Bboabuunma A BoanHuna b
00JIbHBIX (B rogax)
YHCII0 n3 JHCII0 u3
BBIOLIBIIIUX HHMX YMepJio BBIOLIBIIIUX HHUX YMepJIo
00JIbLHBIX 00JILHBIX
Ho 40 600 12 1400 42
Ot 40 o 59 200 8 200 10
Or 60 u 1200 60 400 24
crapiie

Bcero: 2000 80 2000 76

9Tanbl pacuera CTaHAapTU30BaAaHHBIX nokasareJeii
| s3ramTan. CHayana OIIPECACIIAOT O6IJ_II/IC IIOKa3aTCJIn JICTAaJIbHOCTHU B 6OJ'ILHI/ILIaX A u b.

bompanma A: 80

100/

2000 = 4
Bonsuuia b: 76 x 100 / 2000 = 3,8 Ha 100 BEIOBIBIINX OOJIBHEBIX.

100  BBIOBIBIIMX

OOJILHBIX;

3aTeM HaxoJAT NOKa3aTeN! JETATbHOCTH B 3aBUCUMOCTH OT Bo3pacTa OonbHbIX. Hanmpumep, B
6onbHUIE A y O0NBHBIX B Bo3pacTe 10 40 jer netanbHOCTh coctasiser 12 x 100 / 600 = 2%, a B
ooapuauie b, coorsercTBenHo, 42 x 100/ 1400 = 3%.

AHaJIOTUYHO MPOBOJIAT pacueThl U B IPYTUX BO3PACTHBIX IPyMIax (CM. CBOJHYIO Tabnuiy — |

JTamn).

Il 3Tan. 3a cranAapT NPUHUMAIOT CyMMY BBIOBIBIINX OOJIBHBIX IO Ka)KI0H BO3paCTHOM rpyrine

B 00enx 0OJIbHUIIAX.

Bo3pact 001bHBIX (B Yuci10 00JIBbHBIX B 001bHULIAX A U Cranpapr
rojaax) b
Ho 40 600 + 1400 2000
Ot 40 no 59 200 + 200 400
Ot 60 u crapmie 1200 + 400 1600
Bcero: 2000 + 2000 4000




III 3Tran. OnpenensoT 0XKUIAEMOE YHCIO YMEPIIMX B CTaHAAPTE MO KaXJ0M BO3pPacTHOM
rpynmne B 0onbHULAX A U b, C y4eTOM COOTBETCTBYIOIUX [10KA3aTENEH JIETAIIbHOCTH:

Bospacrt 10 40 Jer:

Bo3pacr ot 40 10 59:

Bospacr 60 seT u cTapuie:

Bonpauna A.
100 — 2
2000 - X
X=2x2000/100=40
bonpauna b.
100 —3
2000-X
X =3x2000/100=60

bonpauna

100 —4

400-

X

A.

X=4x400/100=16
bonpuuna b.
100 —5

400-

X

X =5x400/100=20

100 —5
1600 - X

100 —6
1600 - X

bonpuuna A.

X=5x%x1600/100=80
bonpuuna b.

X=6x1600/100=96

Haxonsat cymmy oxkugaeMbIX 4rcen ymepiux B ctanaapte B OonbHuie A (40 + 16 + 80 =136)
u 6onbHULE b (60 + 20 + 96 = 176).

IV 3tan. Onpenenstor o0nme cTaHAapTU30BaHHBIC MTOKA3aTeIN TpaBMaTH3Ma B OOJIBHUIIAX A

u
bBompaumma A. 136 X
bompuunma b. 176 x

100
100

/4000
/4000

= 34
4.4

100
100

Ha
Ha

BBIOBIBIIIIX
BBIOBIBIIINX

b.
OOIBHBIX;
OOJIbHBIX.

Pe?;y.]II)TaTI)I IMO3TAIIHOTO pacucTa CTAHAAPTU30BAHHBIX IMOKa3aTelIeil JIETaIbHOCTH OQ)OpMHHIOT B

BUJE TAOJIULIBL:

Bospacr Boabanna A Boabnnna b I 3Tan I 11
00JILHBIX Tan Tan
(B rogax)
BbIOBLIO || M3 HUX | BBIOBLIO || M3 HUX || JIETAJIBHOCTD || CTAHIAPT | OKUAaeMoe
00JILHBIX || YMepJIO || 00JbHBIX || yMepJio || Ha 100 (cymma YHCJI0
BbIOBIBIIIMX | COCTABOB | yMepIIMX B
00JIbHBIX 00JIbHBIX || CTAHIAPTE
o0enx
00/ IbLHHUII)
0-na || 0-na 0-na || 0-na
A b A b
Jo 40 600 12 1400 42 2 3 2000 | 40 60
ner
Ot 40 o | 200 8 200 10 4 5 400 || 16 20
59
60 u 1200 60 400 24 5 6 1600 || 80 96
crapiie
Bcero: 2000 80 2000 76 4,5 3,8 4000 || 136 | 176
IV 3ran. Onpenesienne CTaHAApPTU30BAaHHBIX MOKa3aTe el 100 |34 |44




V sran. ConocTaBlIieHHE COOTHOIIECHHUS WHTEHCHUBHBIX U
JIETAIBHOCTH B OonpHUIIAX A u b.

CTaHJIAPTHBIX TOKa3aTesen

IToka3zarenn: Boabuunnma A Boannuna b CoorHomienne A u b
uTencuBHbIe 4.0 3,8 A>b
CrannmapTHbie 34 4.4 A<b

BriBOaBI

1. YpoBeHB JIETAILHOCTH B OOJIbHUIIE A BbIIIE, YeM B OonbpHUIE b.

2. Opnako ecnu OB BO3PACTHOM COCTaB BBHIOBIBIIUX OOJILHBIX B 3TUX OOJBHUIIAX OBLI
OJMHAKOB, TO JIETAJBHOCTE ObLIa OBl BhIlIE B 00NLHUIIE b.

3. CnenoBatenbHO, HA Pa3JIMYuUs B YPOBHSX JIETATILHOCTH (B YaCTHOCTH, Ha "3aBblllieHue"

ee B OonbHHUIE A U "3aHWkeHue" B OonpHUIIE b) Oka3ana BiIMsHUE HEOJIHOPOIHOCTh BO3PACTHOTO
cocraBa O00JIBHBIX, & HIMEHHO, Ipeo0Iaianue B 00JbHUIE A TTOKUIBIX manueHToB (60 et u 6omee) ¢
OTHOCHUTEIIFHO BBICOKMM IIOKa3aTejeM JICTalbHOCTH, U HA000pOT, B OoibHUIIE b — OONBHBIX B

Bo3pacte 70 40 seT, UMEIOINUX HU3KUE TTOKA3aTeld JIETAIbHOCTH.

KouTpoJbHble BOonpochI:

Merto/ibl cTaHIapTHU3ALUN

[Ipsimoit meTox cTaHaapTU3aLUU

VYcnoBus TpUMEHEHUST METO/1a CTaHIapTU3ALINK
CyImHOCTh METO/1a CTaHAAPTU3ALUY.
CrangapTu30BaHHbIE TTOKA3aTEIN

Haznauenne meTona cTangapTU3aIiy.

Drtanbl pacuera CTaHAApPTU30BAHHBIX MTOKa3aTeNen

Noogok~whPE



TEMA 13.PAHT'OBBIA METO/l U METOJI KBAJIPATOB KOPPEJAIIMOHHOI'O
AHAJIN3A.

Hesab: O3HaKOMJICHHE CTYIEHTOB C PAHTOBBIM METOAOM M METOZIOM KBaJpaTOB KOPPEISIIHOHHOTO
a”HaJmn3a.
3agaum o0yueHusi: VM3yyeHue paHroBOro METo1a KOPPEIsLuu.
OcHoBHbIE BONIPOCHI TEMbI:
1. KoppensuuonHas cBs3b
2. Koadhdumuent panrosoit koppemsaiun CnupMeHa
3. Haznauenue panroBoro ko3¢ duiuenra Koppensum

Panrosas koppeimsanyuss — METOX KOPPEIALMOHHOIO aHalIu3a, OTPAXAIOIUK OTHOILUEHUS
IIEPEMEHHBIX, YIOPSIOUYEHHBIX II0 BO3pacTaHUIO MX 3HadeHus. Haumbosee wacrto paHronas
KOppeJsIUs IPUMEHSAETCS Ul aHAJIM3a CBS3U MEXKIY NPU3HAKAMH, U3MEPSIEMBIMU B MTOPSAKOBBIX
mKagax (CM. LIKalbl U3MEPUTEINIbHBIE), a TAaKXKe KaK OJUH U3 METOOB ONpeAETeHUs KOppPEesLuu
KayeCTBEHHBIX MPHU3HAKOB. J{OCTOMHCTBOM KO3((PHUIMEHTOB DPAHTOBOW KOPPEINSIUH SIBISCTCS
BO3MOXXHOCTb HX MCIIOJIb30BaHUS HE3aBUCUMO OT XapakKTepa pPaclpeAcsieHUus KOpPEIUpYyROIIHUX
IIPU3HAKOB.

B npaktuke Hanbosee 4acTo NPUMEHSIOTCS TaKHE PAHTOBbIE MEPHI CBSA3HU, KakK KO3 () (OUIIUEHTBHI
panroBoi koppernsiiun Criupmena u Kengamna. [1epBeiv aTarom pacuera KO3 GHUIIMEHTOB paHTOBOH
KOppeJsILUK SIBJISIETCS paH)KUPOBaHUE PsIOB NepeMeHHbIX (Tabn. 1). Ilpouenypa panxupoBaHus
HAaYMHAETCS C PACIIOJIOKEHHS IEPEMEHHBIX 110 BO3PACTAHUIO MX 3HA4eHUM. Pa3sHbIM 3HaYEeHMAM
IIPUCBAUBAIOTCS PAHIH, 00O3HAa4aeMble HATypaJbHbBIMU uduciaMu. Eciu BeTpedaercss HECKOJIBKO
PaBHBIX 110 3HAYECHUIO IIEPEMEHHBIX, UM IIPUCBAUBACTCSA YCPEIHEHHBIA PaHT.

Tabnuna 1 -PamxupoBanue pacrpeaenacHus mokasaresei tecra (n = 18)

TecTOoBas OllEeHKA | Tlopaakosblii HOMep Paur
20 1 1
17 2 2
16 3] 3.5 3.5
6 4] 2,2 33
4 6] 6+ 9 x 7.5

7 x 2=7,5 =
14 8 : 75
14 9] 75
14 7.5
12 | 10 10
10 | 11 11
9 12 12
T 13 13+ 16/ 14.5
7 14| /2=14,5 14.5
7 15| 14.5
7 16 | 14.5
5 17 17
3 18 18

B Tabmuie npuBeneHsl MaHHBIC OJIs pacueTa Kod(PQHUIIMEHTOB paHTOBOM Koppensuuu. Bo
BTOpOIl Tpade TNpeacTaBlIeHbl PaHXHPOBAHHBIC MOKA3aTeNW IO TMEPBOMY W3 CPaBHUBAEMBIX
pacnpenenenuii (orieHka IQ, B TpeThelt rpade — COOTBETCTBYIOIINE UM JAHHBIE TECTAa 3PUTEIBLHOMN
MaMSITH).



Koaddurment koppensuuu panros Crimpmena (1s) onpeaenseTcs U3 ypaBHCHHUS:

6> d?

n —n

rae di — pa3HOCTH MEX/Ty paHTaMHU KaKJI0M TIepeMEeHHOM U3 map 3HaYeHn X u Y
N — 9KCJI0 CONOCTABIISICMBIX I1ap.

Hcnonb3ys gaHHbIe TaONHIIBI 2, TOTyYaeM:

r,=1—

6+-77,5 =
r=1——=0,53.
* 10(100—1)
Koaddurnment xoppensuun panros Kenngamia ? onpenensercs cienyromeid Gopmyoi:
- P20
5" (n—1)

rae P u Q paccuutsiBaroTcs 1o Tabmaume 12.

Tak, B BOCbMOI Tpade MOJCUNTHIBACTCS, HAUWHAS C TepBOro o0bekTa X, CKOJIBKO pa3 ero paHr
1o Y MeHblIle, YeM paHT 00bEKTOB, PACIIOIIOKEHHBIX HUXKE.

CooTBeTCTBEHHO, B JIeBsATOM rpade (S2) dukcupyercs, CKOIbKO pa3 panr Y OoJbIIe, 4eM
panru, crosuue Hiwke ero B cronodie X. [loacrapinss 3Tu nanHbie B GOpMyIty, MOIydaeMm:

O i1 = 0,36.

%(IO—I)

[Tpu conocTaBieHUY MPUBEICHHBIX KO3()PUIIMEHTOB OKa3bIBaeTCs, YTO KoddduiueHt ? 6oiee
WH(OPMATHUBEH, YeM IS, H paccUuThIBaeTCs mpoiie. [1o3ToMy Ha mpakTUKe MPH pacdere paHTOBOM
KOPPEJSLUHN OTIAI0T MpeanoyreHue kodhummenrty ? (tabi. 2).

Taoauna 2
Homep |1Q-ouenka|3purens-|Paur| Paur| d, (|2i P Q
Mcnbi- (X) Has na- X Y
TYEMOT O MsTh (X)
1 1,20 15 1 4 —3 9 5 2
2 1.00 15 2.5 4 |—1,5]12,25] 5 2
3 1,00 18 2.9 I 1,9 12,29 7 0
4 0.91 15 45 4 0,5 1025} 5 1
5 0,91 13 4.5 9 —4.5]20.25] O 3
6 0.90 13 6 9 —3 9 0 3
7 0,88 17 7 2 5 LT 0
8 0,86 14 8 6.5 1.5 J2D 1 0
9 0.76 14 9 [ 65 25 [6.25] 1 0
10 0.75 13 0| 9 1 I 0 0
— - — — — — |IZ£=]S; =[S, =11
=775 27

Pacnpenenenue 1Q-oneHok u noka3aresieil TecTa 3pUTeIbHONH MAMATH



Metron  mammenbimx  kBagparoB  (MHK, anrn. OrdinarylLeastSquares, OLS) —
MaTeMaTHIECKUI METOA, HpI/IMeHHeMBIﬁ A pCHICHUA pPa3/IMYHBIX 3ajiad, OCHOBAaHHBII Ha
MHHUMH3AIMA CyMMbI KBaJPaToOB OTKJIOHEHHH HEKOTOPHIX (DYHKIMH OT HCKOMBIX TIepeMeHHbIX. OH
MOXKET UCIIOJb30BAThCA JJIA «PCIICHUA) IICPCONPECACIICHHBIX CUCTEM ypaBHeHI/Iﬁ (KOFI[a KOJIMYECTBO
ypaBHEHUH MPEBBIIACT KOJIUYECTBO HEU3BECTHBIX ), JJIsI TIOMCKA PEIICHUS B Clydac OOBIYHBIX (HE
Hepeonpe):[eneHHLIX) HEJIMHEUHBIX CHUCTEM ypaBHeHHﬁ, JJIA alllIpOKCUMall TOYCYHBIX 3HA4YCHUU
HekoTopoi ¢yukumu. MHK siBisiercss oMM U3 0a30BBIX METOIOB PErPECCHOHHOTO aHAIN3a JUIS
OLCHKU HEU3BCCTHBIX

apaMeTpoB PErPECCHOHHBIX MOJIENIEH 10 BHIOOPOYHBIM JaHHBIM.

KoHTpoJibHbIE BOIPOCHI:
1. PanroBas xoppensuus
2. Koaddumuents panrosoii koppensuuu Crniupmena u Kennganna.
3. PamxwupoBaHue pacrpeneneHus nokasarenen Tecra
4. Koaddumuent koppensuun panrop Kenngania
5. Pacnpenenenue [Q-o1eHOK U Mokasareneil TecTa 3pUTEeIbHON MaMsATH

TEMA 14 PETPECCUOHHBIV AHAJIW3.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7

Henapb: O3HaKOMIIEHUE CTYIEHTOB C PErPECCUOHHBIM aHAIU30M.
3agaum o0yuenusi: PopMHUpPOBaHUE MIPEACTABIECHUS O PErPECCUN
OcHOBHbBIE BOIIPOCHI TEMBbI:

OrnpenenieHne perpecCHOHHOIO aHaIn3a

OcHoBHasl 3a/1a4a perpecCMOHHOI0 aHaJIN3a

ANTOpUTMBI NOIIArOBOrO PErPECCUOHHOIO aHAIU3a
WHTepBanbHas OLlEHKa JUIsl ypaBHEHUSI pETPECCUU

PonbRE

PerpeccronHblil aHaU3 — 3TO CTATUCTUYECKUH METOJ MCCIEAOBAaHHUS 3aBUCUMOCTH
CIly4allHOW BEJIMYMHBI Y OT TepeMeHHbIX (aprymentoB) xj (j =1, 2,..., K), paccMaTpuBaeMbix B
PETrPECCUOHHOM AHAJIM3€ KaK HECIy4YalHbIE BEJIMYMHBI HE3aBUCHUMO OT HCTHHHOTO 3aKOHA
pacrpenesneHus X;.

OObpIuHO  TpeAmnoJyiaraeTcsi, 4YTO CiydyailHas BeJIWYMHA Y UMEET HOPMAJbHBIM 3aKOH

pacrpeneleHds C YCIOBHBIM MAaTeMaTH4eCKMM oxunaHueM ¥ = @(X1, ..., Xk), ABJIAOIMMCS
(yHKIIHEl OT apryMEeHTOB Xj 1 C TIOCTOSHHOI, He 3aBUCSAIIEH OT apryMeHTOB JuCHepcHei 62,

Jlist mpoBenenus: perpeccionHoro aHanmsza u3 (K + 1)-MepHOU reHepalbHOl COBOKYITHOCTH
O, X1, x2, ..., Xj .., Xxk)Oepercs BbIOOPKA 00BEMOM N, M Kaxaoe i-¢ HaOrogeHUe (00BEKT)
XapaKTepU3yeTcss 3HAYCHHSIMH IEPEMEHHBIX (Vi, Xil, Xi2, ..., Xij, ..., Xik), TJAE Xij — 3HAYCHUE J-i
nepeMeHHoM [yis i-ro Habmoaenus (1 =1, 2,..., n), yi — 3Ha4eHUE Pe3yJIbTATUBHOTO MPHU3HAKA JUIA I-
ro HaOJIIOIEHUS.

Haunbonee yacTo ncnosip3yeMasi MHOKECTBEHHAs! JIMHEHHAS MOJIENIb PETPECCHOHHOTO aHaIM3a
uMeeT BUJ

y;= B‘g} + ﬁl"‘-f[ + ...+ E_.?Tr] +...+ B#x;'k +E, (53.8)
rze fj — mapameTpbl perpecCHOHHON MOENH;
€j — ciydaiiHple OmIMOKM HaOJIIO/IEHUs, HE 3aBHCHMBIE JIPYT OT Jpyra, UMEIT HYJEBYIO
CPEJTHIOIO ¥ JICTIEPCHIO G,
Otmerum, yro mozens (53.8) crnpaBemnuBa ast Beex | = 1,2, ..., N, TuHElHa OTHOCHUTENHHO
HEU3BECTHBIX apaMeTpoB fo, f1, ..., P, ..., fk 1 apTyMEHTOB.

Kak cnenyer u3 (53.8), koaghpuyuenm peepeccuu Bj noxazvieaem, na xaxyio eenuyumny 8
cpeonem USMEHUMCs pe3yNbMAamueHblll NPUSHAK Y, eCliu NePeMEeHHYIO Xj Y8eiudums Ha eOUHUYy
uzMepeHus, m.e. sAIAemcs HOPMAMUBHBIM KOIPDUYUEHMOM.

B marpuunoit popme perpeccuoHHas MOJENIb UMEET BT

Y=Xp+e (53.9)

rae Y — ciy4ailHbIH  BEKTOp-cToNIOel] pa3MepHOcTH n X |  HaOmogaeMbIX 3HAUYEHUN
PE3yJbTaTUBHOTO MpPU3HAKA (Y1, V2,.... ¥n); X— Matpuna pasmeproctu 7 X (K+ 1) HabmogaeMbix
3HAYEHHI apTyMEHTOB, 3JICMEHT MATPHIIBI X,, pacCMaTPUBACTCS KaK Hechayd4aiHas BenuuuHa (i = 1,
2, ..,n;j=0,1, .., K;Xoi, = 1); p— Bekrop-cronben pasmepHoctd (K+ 1) X 1 HEU3BECTHBIX,
MOJIeXKAITUX OIEHKE TapaMeTpoB Moienn (KO3 PHUIIMEHTOB PErpeccun); € — CIyYailHbBI BEKTOP-
cTonben pa3MepHOCTH 7 X 1 omubok HaOmomeHui (octaTkoB). KOMIOHEHTHI BEKTOpa &i HE
3aBHCUMBI JIPYT OT IPYTa, UMEIOT HOPMAIIbHBIN 3aKOH paclpeieieHus C HyJIEBBIM MaTeMaTHIeCKUM
oxunanmeM (Mei = 0) 1 Hem3BecTHOI TocTosHHO# 62 (D&i = 62).

Ha npaktuke pekoMeHryeTcs, YTo0bI 3HAUSHHUE 71 TPEBBILAN0 K He MeHee 4eM B TpH pasa.

B monenu (53.9)



B mepBomM croiibiie MaTpuilbl X yKa3bIBalOTCSl SIMHHIIBI TIPU HAJTMYUH CBOOOJHOTO 4ICHA B
mozaenu (53.8). 3mech mpeamnosiaraeTcs, 4YTO CYIIECTBYET IIEpeMEeHHast Xo, KOTopas BO BCEX
HaOJIOICHUSX TPUHUMACT 3HAYCHUSI, pAaBHBIC CIUHHUIIC.

OcHoOBHas 3ajjaya PErpecCMOHHOTO aHalIM3a 3aKII0YacTcs B HAXOXKICHHHM IO BBIOOpKE
00BEMOM 7 OLIEHKH HEU3BECTHBIX KO3(PHUIIMEHTOB perpeccuu fo, f1, ..., Pk moaenu (53.8) wimm
BekTopa f B (53.9).

Tak kKak B perpeCCHOHHOM aHAJIM3€ Xj PACCMATPUBAIOTCS KaK HECIyJYaiHbIe BEIMYHUHBL, & Mej =
0, To cornacHo (53.8) ypaBHEHUE PErPECCUU UMEET BH/]I

7= Byt By + ot Byt o * By (53.10)

s Beex 1 =1, 2, ..., n, WK B MAaTpUIHOU (opme:

Y =Xp, (53.11)

rne ¥ — Bexrop-cronben ¢ anementamu ¥ 1., ¥i,..., ¥n.
Ji1g oLileHKH BeKTOpa-cToj01a 3 Hanbosiee 4acTo UCHOIb3YIOT METO/T HAMMEHBIIINX KBaJIpaToB,
COTJIACHO KOTOPOMY B KaueCTBE OLICHKH MPUHHUMAIOT BEKTOP-CTONOEI D, KOTOPhIi MHHUMHU3UPYET

CyMMy KBaJpaToOB OTKIOHEHMH HaOTIOMAaeMbIX 3HAYEHHi i OT MOJeNbHBIX 3HaueHuit ¥ i, T.e.
KBaJpaTUIHYyIO HOpMY:

Q=(Y-XBT (Y- XB)=3 0~ 5)’ > min |,
5 B By By

rae cuMBoJIoM «T» 0003HaueHa TPaHCTIOHWPOBAHHAS MATPHUIIA.
Hab6mromaembie 1 MoieTbHBIE 3HAYCHUS PE3YJIbTaTUBHOTO MPU3HAKA y TTOKa3aHbl HAa puc. 53.1.

-




Puc. 53.1. Habmomaemple 1 MO/ICTIbHBIC 3HAUCHUS PE3YIHTATUBHOTO MIPU3HAKA )

Hudbdepenumpys, ¢ yaetom (53.11) u (53.10), kBagpatuunyro Gopmy Q mo fo, f1, ..., fxu
MIPUPaBHUBAS YaCTHBIE MPOU3BOAHBIC K HYJIIO, IIOJYYUM CHCTEMY HOPMAJIbHBIX YpaBHEHUI

d
—2 = UMH Bt":lf: {}1- 1!- ) k"
ap

i

pelasi KOTOPYIO HOJy4HM BeKTop-cronber oreHok b, raeb = (Do, b1, ..., by)'. Cornacuo
METO/ly HAMMEHBIINX KBaJAPaTOB, BEKTOP-CTOJIOEI] OLICHOK KOA((DHUIIMEHTOB PErPECCHHU MOTYIaCTCs
o ¢hopmyse

Tyry=lyT
b=(X"X) XY, (53.12)

roe b= B |

X" — TpaHcoHMpOBaHHAg MaTpuIa X;
(X'X)"* — matpura, o6parnHas marpune X X,

3Hast BeKTOp-cTOs10e1] b O11eHOK K03()(DUIIUEHTOB PErpecCHH, HalAeM OICHKY ¥ ypaBHEHUS
perpeccun

," —
Yi= byt byxy+ by xg b 4 by xy, (53.13)

HUJIN B ManI/I‘-IHOM BHUJIC:
=N
y=Xp
M il A A,
rae y =y, L e _F,TJT-

OreHka KOBapHAMOHHON MaTpUIBl BEKTOpa KOX(PQHIMEHTOB perpeccuu b ompenensiercs
BBIPAKEHUEM

2 Ty vl
) =s" (X X), (53.14)
rae
A2 1 T
= (Y- XB)T(V - XB).
n-k=1 (53.15)

y‘-II/ITI:IBaH, 9TO Ha TIJIaBHOU AruaroHain KOBapI/IaI_II/IOHHOI\/'I MaTpulbl HAXOAATCA AUCIICPCHU
KO2(DPUITMEHTOB perpeccuu, MMeeM



A

5 =?3[fxT,rr' =2, k],
=1y r (5316)

3HaYMMOCTh ypaBHEHHs perpeccud, T.e. rumoreza Ho: f= 0 (fo,= f1 = fk = 0), npoBepseTcs
no F-kpureputo, HabM01aeMoe 3HaY€HHE KOTOPOTo onpezensercs no Gopmyie

. Qp/(k +1)

wban g Sn-k=-1)" (53.17)

rie Qg = (Xb)T(Xb),
Qe =(Y-XBT(¥-XxB) = 3 =2

f=]
I[To Tabnue F-pacrpenenenus s 3amanibiX o, V1 =K+ L,vo=n—k - | Haxomat Fyp.
I'unote3a Ho OTKJIOHSIETCST ¢ BEPOSATHOCTBIO 0, €CHH Fuasn > Fip. M33TOrO ciiemyer, uro
YpaBHEHHE SIBJIICTCS 3HAYUMBIM, T.€. XOTs ObI OIMH U3 KO3 (HUIIHEHTOB PErPECCHU OTIUYCH OT HYJIS.
J1J1st IpOBEpKM 3HAYMMOCTHU OTICIBHBIX KOA(PGUIIMEHTOB perpeccui, T.e. runote3sl Ho: fj = 0,

rnej= 1, 2,.., Kk, ucrnone3yror t-kputepuii M BBIYUCISIOT thaca(Dj) = bj/ 5 bj. [lo Tabmuie t-
pacrpeaeneHust Ui 3a1aHHOT0 oL M V = 71 - K - 1 HaXomaT tp.

'mnote3a Ho oTBepraeTcsi ¢ BEPOSTHOCTBIO O, €CHH luagn > tp. M3 3TOrO cCremyer, dro
COOTBETCTBYIOIIUN KOdpdumueHnt perpeccun fj3Hauum, T.6. Pj#0. B mporuBHOM ciydae
KO3 (ULUEHT perpeccuu He3HAYWM M COOTBETCTBYIOIIAS MEPEMEHHAs B MOJEIb HE BKIIOYAETCS.
Torma peanusyercs anropuTM IOLIArOBOTO PErPECCMOHHOIO aHAlIM3a, COCTOSIIIUNA B TOM, 4YTO
WCKJIIOYAeTCsl OJIHA M3 HE3HAYUTENIbHBIX MEPEMEHHBIX, KOTOPOH COOTBETCTBYET MUHUMAJIbHOE I10
aOCOIOTHON BeNMYMHE 3HAYEHUE liagn. [locie 3TOro BHOBH NMPOBOAST PErpeCcCHOHHBIA aHAIU3 C
YKCIIOM (PaKTOPOB, YMEHBIIEHHBIM Ha €AUHUILY. AJITOPUTM 3aKaHUMBAETCS MMOJIyY€HUEM ypaBHEHUS
perpeccuu co 3HauuMbIMHU KO3 (HUIIEHTaMH.

CylecTByIOT U JIpyrHe aJroOpuTMbl IMONIArOBOTO PErPECCHOHHOIO aHajlu3a, HalpuMep ¢
MoCJIe/10BaTeIbHBIM BKJIIOUEHHEM (haKTOPOB.

Hapsmy ¢ ToueuHbIMH  OLIEHKaMH Dj reHepasibHBIX  KOI(D(OUIIMEHTOB  perpeccuu
Bj perpecCHOHHBIN aHaIM3 TO3BOJIAET TOJYy4aTh M HMHTEPBAJIbHBbIE OLEHKH TOCIETHUX C
JIOBEPUTEIIBHON BEPOSITHOCTHIO Y.

WHTepBanbHas OLEHKa C JOBEPUTEIBHOM BEPOATHOCTHIO Y JUId TapameTpa [j uMeeT BUA

. ! (53.19)

riae t, HaxoasaT 1o Tabnwuie t-pacrpeaesniennsi Ipu BEpOSTHOCTH o = 1 - Yy M 4yucie cTeneHen
cBoOomBI V=1 -K- 1.

WuTepBanbHas OIEHKA AJiI YPaBHEHUSI PErpecCUu ¥ B Ttouxke, OnpesIesieMOll BEKTOPOM-
0 0 0
CTOJIO1IOM HaYaIbHBIX YCIOBUN X0 = (1,x1,x2,,.., x¥)" sanuceiBaercs B BUzE

je [{r”_ﬂb s, 8V (T Ty r’fﬂ.
(53.20)

UnrepBan npejickazanus ¥ N+1 ¢ J0BEPUTETHHOM BEPOATHOCTBIO y ONpPEIeNseTcs KakK



n T A Ty Ty =130 .
Fe [T, SV Ty x4 ], 5301

rae t, onpenensiercs mo Tabswmie t-pacnpenencHus nmpu o= 1 - Y W UKHCIC CTENEHCH
cBoboapl V=n-k-1.

Ilo Mepe ynageHHs BEKTOpa HAYAIBHBIX YCIOBHil X’ OT BEKTOpa CpeJHHX X IIMPUHA
JIOBEPUTENILHOTO MHTEPBala IIPU 3aJaHHOM 3HAUYEHUM y OyJeT yBenuumBarbes (puc. 53.2), raoe =

(1, ")

4 5= (EE'!'E;T"]-“UI’TIT x"
¥ y+&
7= by+ by
———

| e — F—'E

*

X X

Puc. 53.2. Toueunas ¥ n WMHTEpBaJIbHas [F-&<¥<¥+d] OLIEHKHU YpaBHEHHUS
perpeccnn ¥ = Bt hAx

KoHTpoJibHbIE BONIPOCHI:
1. PerpeccuoHHbIi aHaIN3
2. 3HaueHHe Pe3yNbTATHBHOTO MPU3HAKA
3. JluHeliHas MO/IENb PETPECCUOHHOTO aHAIIN3A
4. OcHOBHas 3a7]a4a PErpecCUOHHOTO aHAIN3a
5. Habmiogaemble u MOZETIbHBIE 3HAUEHHSI PE3YIbTATUBHOTO IPU3HAKA
6. AJNTOPUTMBI MOIIATOBOTO PErPECcCHOHHOTO aHANN3a
TEMA 15. JUCIIEPCUOHHBIN AHAJIN3 B MEJUIIMHE U 3JPABOOXPAHEHUU.

Heanb: O3HaKOMIICHHE CTYACHTOB C JHCIEPCHOHHBIM AaHAJIM30M B MEIUIUHE W
3/IPaBOOXPAHEHHUH.

3agaum o0yueHusi: 3aKpeIUiCHUE Y CTYJACHTOB 3HAHUS O MPUHIIAIIAX PUMCHCHHUS
JMCIICPCHOHHOTO aHaJIH3a

OcHOBHBIE BONIPOCHI TEMBbI:

1. JlucniepCUOHHBIN aHAIN3
2. MeTopl IUCTIEPCUOHHOTO aHAJIN3a
3. VYcnoBus NpUMeHEeHHsI JUCIIEPCUOHHOTO aHAJINU3a

Jlucnepcuonnvim ananuzom Ha3bIBAIOT TPYIY CTATUCTUYECKUX METOJOB, pa3paOOTaHHBIX
AHTJIMMCKUM MaTeMaTUKoM M TeHeTukoM P. ®umepom B 20-x romax XX-ro Beka s psijaa
AKCIIEPUMEHTAJIBbHBIX 3a7a4 OMOJIOTHH U CEIbCKOTO XO035HCTBA.

Iocmanosxa 3a0aqu. I1ycTh TaHBI TeHEPATBHBIE COBOKYITHOCTH X1, X2, ..., Xk, T1IE:



- Bce «k» TeHepabHBIX COBOKYITHOCTEH pachpeeieHbl HOPMaJIbHO;
- TUCIIEPCUN BCEX F€HEPAIbHBIX COBOKYITHOCTEHN OJMHAKOBBI.
[Ipu 5TUX YyCIOBUSAX UM 3aJJaHHOM YPOBHE 3HAUMMOCTHU «p» TPeOyeTCsl MPOBEPUTH HYJIEBYIO

X =X, =.=X,
THIIOTE3Y O PAaBEHCTBE BHIOOPOUHBIX CpeHUX, T.€. Ho: ™ - s

Kaxnmas #3 TreHepaldbHBIX COBOKYIMHOCTEH IIO/IBEp)KEHA BIMSHUIO OIHOTO WM
HECKOJIBKUX (hakmopog, KOTOpble MOTYT U3MEHSTh UX CPEIHUE 3HAYCHUSI.

Daxkmopom Ha3bIBACTCS TOKA3ATEIb, KOTOPHI OKA3bIBACT BIMSHIE HA KOHEYHBIN Pe3ybTaT.

Konkpernyto peanuzanuio (hakropa Ha3bIBAIOT YpoGHEM (hakmopa.

3HaveHre U3MEPSeMOro NMpu3HaKa Ha3bIBAIOT OMKIUKOM HA AaKTOP.

Hanpuwmep, HeKOTOpoe KOITU4ecTBO OOJIBHBIX THUIIEPTOHUEH Pa30UTHI CIIy4aiiHbIM 00pa3oM Ha
«k» rpymm, KaxmoW M3 KOTOPHIX Ha3HAYCH IIPHEM OIPEACICHHOrO JiekapcTBa. B pesysbrare
KOHTPOJIMPYETCS Cpe/IHee 3HaUCHHE MOKa3aTelsl U3MEHEHUS apTepHabHOTO JIaBJICHHUS.

B nmannom mpumepe:

- 3HAYCHUS TIOKA3aTeNsi B «i»-OH TpyIIe, COCTOSIIEH U3 «ni» OOJIBHBIX — 3TO «in-A
BBIOOpKaoOBEMa «Niy;

- JIGKapCTBO - 3TO (akmop, BIUSAIOUINNA HA BETUYNHY KOHTPOJIHPYEMOTO MOKA3aTeIs;

- IOKa3aTellb U3MEHEHUS apTEPHUAIBHOTO JIABJICHUS - 3TO OMKIUK Ha BO3JEHCTBUE (haKTOpa.

[Ipennonaraercsi, 9To MO TpynnaM NPUHUMAEMBbIE JIEKAPCTBA PA3IMYAIOTCS JTMOO BUIOM,
1160 110301, 10O emre KakuM-I1n60 o0pa3zoM. Toraa Bo3aecTBYIOMNI (haKTOP MOApa3IeNsieTcs Ha
HEKOTOPbIE COCTABIISIONINE, HA3BIBAEMBIC YPOSHAMU (hakmopa.

Ecnu ¢dakrop oka3piBaeT BO3AEHCTBHE HAa BEIMYMHY OTKJIMKA, TO HyJeBas THIIOTE3a O

i :‘f: = .. =X

paBeHcTBe cpeanux Ho: - % oTBepraercs.

B 3aBucHMOCTH OT KOIHMYeCTBa M3y4aeMbIX (DaKTOPOB AMCIIEPCHOHHBIN aHAINU3 JEIUTCS
Ha 00HOGDAKMOPHBIU U MHO2OMAKMOPHDII.

B npumepe ¢ n3amMeHeHneM apTepuanbHOTO AABICHUS MOKHO UCCIIEI0BATh:

- (hakTOp BpeMeHH roja (ypoBHH: 3UMa, BECHA, JIETO, OCEHB);

- (paxTOp MecTa HKCIIepruMeHTa (YPOBHH: JICYEHHE B CTAI[MOHAPE UITH I0MA);

- ¢hakTop pexxuma (ypOBHH: TOCTEIbHBIN, OOBIYHBIA WJIU PETYJISAPHBIC TIEeNINe MPOTYJIKH Ha
CBEXXEM BO3JlyX€) U T.II.

Br16opouHble 1aHHbIE AJ11 OJHO(PAKTOPHOTO AUCIIEPCHOHHOIO aHaian3a oGOpMIISIOT B BUJIE
Tabnuibl (Tabnuna 1).

Tabmuua 1.
Howmep ucnbiTanus VYposeHns (aktopa A
Aq Az Ax

X11 X12 oo X1k

X21 X22 X2k




['pymmosas cpeauss X ooy S E

2. OcHOBHas LIeJb TUCTIEPCHOHHOTO aHAJIM3a COCTOUT B pa30MEHUH BEIOOPOYHOM TUCTIEPCHH
Ha JIB€ KOMIIOHEHTHI:

- IepBas — 3TO ¢pakmopnas  oucnepcus, OHa COOTBETCTBYeT BIMSHUIO (aKTopa Ha
M3MEHYMBOCTbH CPEIHUX 3HAUCHU;

- BTOpast — 3TO OCMAmMoyHas OUCnepcus, OHa OOYCIIOBJICHA CIIyYalHbIMU IPUYMHAMU U HE
BJIMSIET HA U3MEHYMBOCTH CPEAHUX 3HAUCHHH.

JInisi 9MCTICHHON OLIEHKW BIHSIHHUS HMCCIIENyeMOro (akTopa HCIOJB3YIOT CPAaBHEHHE STHX
KOMITOHEHT ¢ moMoInsio F-xkpurepust @umepa.

SE}{!H{X
@axmopnas oucnepcusi ( ) — 9TO0 aHUcCHepcHs, KOTOpas COOTBETCTBYET BIHSHHIO
(bakTopa Ha U3MEHEHUE CPEAHHUX 3HAYCHHI BHIOOPKU:

g _ ’
k-1 k-1 , (4.1)

2
S{ksw:

S5 . o
rae ¥ - (hakTOpHAs CyMMa KBaJpaToB OTKJIOHEHHH, K - komruecTBo ypoBHel dakropa, I
-KOJIMUECTBO 3HAYEHHUI B KaKI0H rpymme, ¥ - oOIIas cpefHss, ~ = - FpymmoBas CpeaHss.
2

Ry .
Ocmamounas oucnepcust (%% ) —3T0 qUCHEPCUs, BOSHUKAOIIAS MO CITyYalHBIM IPUIHHAM
U HE BJIMAIOIIAs HA U3MEHEHUE CPEHUX 3HAUEHUI BHIOOPKU:

- 22 - s i - 5
{x.rl _-‘5%??_] + Er"iz _xaﬂ_j * - +E{xri - xq:f1

: 1
N Tal

-

L Sgacm

T -1y k-1 42)

S5 o
rae =~ #* - oCTaTO4YHas CyMMa KBAaJApaTOB OTKIIOHCHHMU.

-

Obwas oucnepcus (™5 ) — 310 cyMMa (HaKTOPHOM U OCTATOYHOM JAUCIIEPCHIA:

. T Ik
S, = e get ~1
a1 - , (4.3)

e SSes = Sy + S5,

3. Cxema npumeHenus 00HOGAKMOPHO20 OUCHEPCUOHHO20 AHANU3A!

X =X-=...=X.
1) Ho: ™ - =
X=X ==X

Z

Hi:



2) p=0,05- ypoBeHb 3HAUNMOCTH.

= _ Sim|;
P

3) Fian | (4.4)

4) Fm:ﬁ.‘: (p’ﬁ_' f2) ’

rae f1=k-1, f2=k(r-1) — gucmo cremeneii cBoOOABI (TaOIMYHBIE 3HAYEHHS), K - KOIHIECTBO
ypOBHEH (akTopa, I' - KOJTMYECTBO 3HAUCHHUH B KaXI0H IpyTIie.

Foiee - F.
5)Ecmm © ##% < ° w2z 10 «Hoy» mpuHHUMaeTCS.

F—
%222 10 «Ho» OoTBepraercs.

Ecim Fpars >
Ilpumep 4.1. Cpeau  B3pOCIOrO HACEJICHHS ONPENEICHHOM BO3PAaCTHOM KaTEropuu
(buKcHpoOBalIOCh YMCIIO 3a00JIeBaHUM JAbIXaTeIbHBIX MyTeil 3a aBa roja. Llenp uccrnemoBaHus —
CTaTUCTUYCCKOC JOKA3aTCJIIbCTBO BJIMUAHUA KYPCHHA HA 3a6OHCBa€MOCTL ABbIXaTCJIbHBIX HYTGﬁ.
CrnyuaitneiM 00pa3om ObLIM OTOOpaHbI 3 TPYIILI MO 4 YenoBeka Kaxkaas, u3 Hux: 1 rpymnna -
HEKypsilue, 2 TPyIIa - CTaX KypuJIblIUKa - 0 5 JieT, 3 rpyma - CTax Kypuibliuka 0osee 5 jier.
Takum o6pa3zoM, uccneayemsliii GakTop «4» - KypeHue, ypoBHH (aktopa, A1, A2, A3 - cTaxk
Kypuibliuka. OTKIMK Ha (PaKTOp KypeHHsl - YUCIIO 3a001€BaHUM bIXaTEeJIbHbBIX MTyTEH.

. . X .
boimu monyuensr 12 3HaueHuid yucna 3ab0ojeBaHUl — % , TJ€ | - HOMEp YpPOBHs (akTopa
(=1, 2, 3), i - HOMep 37IeMeHTa B COOTBETCTBYIOIIEH BhIOOpKE (rpymme), | =1, 2, 3, 4:

K Fax A 13 3
I L S 1 4
Fzr Xaz Has 115
R HES <13

;)
Hpez[nonaraeM, 4qTo {‘x-" - BLIGOpKa nus3 HOpMaHBHOﬁ reHepaanoﬁ COBOKYITHOCTH.

Bce nannbie HCO6XOJII/IMO 3aHCCTHU B Ta6J'II/II_[y1

YpoBeun dakropa
Howmep ucneiranus «Ax p b p

A A A3

| | |

I'pynnoas

4/4=1 8/4=2 15/4=3,75
cpenHss

Pewenue.



1) Ho: A=
Hy RF %X

=X

-

=

2) p=0,05- ypoBeHb 3HAUNMOCTH.
3) Beruucnsercs:
3.1) Obmas cpeanss:

Lia

- B EE+E +2+37%
=Bty '53:2.2 SERPPY

3 3
3.2) dakTopHas cyMMa KBaJpaToB OTKJIOHEHUH:

S8 = 7 s —x) 4. {[1 — 225 {2235 43 TE - 225

-
Pt
[ PP |
1
—
Ly
T

i

3.3) OcratouyHasi cymma KBaipaTOB OTKJIOHECHH:

E _ a E _ - E _ N
oA =Z{_:a —wem VA, — e ¥ —Z{"é— _—7'”'%?3_-}2 =

=2
Tl

S PR DL EPy, QI S I S PRI SN L) ) G NI, U RUEP L R, DI QR
T3 37T 03 3T 055,75 +r,3—3,?5}1}=6,?5_

3.4) ®akTopHas nucCTiepCus

52, = w5 oo
SE k-1 3-1
3.5) OcraTtouHas nucnepcus
85, 67 .
T Ty -1}y ME—1y
L LT

3.6) i B 0,75

4) Tz (0,05; 2; 9)=4,26.

5) Foe 7 Foas: T0 «Ho» oTBepra
, praetcsi, 3HAYUT (DAKTOP KypeHHS 3HAYMMO BIIMSET Ha

3a0071€Ba€MOCTh JBIXaTEIbHBIX MyTEH.

KoHTpoJbHBIE BONIPOCHI:

JlucniepCUOHHBIN aHAJIN3

ITocTanoBka 3agaun.

daxrop

JUCTIIEPCUOHHBIN aHaNU3 AeUTCS Ha OJHO(DAKTOPHBIA U MHOTO(AKTOPHBIN
OcHOBHasl L1€Ib IUCIIEPCUOHHOTO aHAIN3a

dakTopHas AUCHEPCHS

Ocraroynas qucnepcus

O6mas nucnepcus

Cxema npuMeHeHHUs1 0JHO()AaKTOPHOTO JUCIIEPCUOHHOTO aHAJIN3a

wCoNoOR~ WD E



CUTYAIIMOHHBIE 3AJJAYHA
3agaua Ne 1

[Ipn u3ydeHun 3a00JI€BA€MOCTH HACEICHHSI JBYX paliOHOB ropoja remnatutoM B Obln
MOJTYYEHBI CIICIYIONINE TOKa3aTenu, B paiione A. -3,5%, B paitone b. -1,8%. [l cyxaeHus o
BIUSHUU YyPOBHsS BaKIMHAIMM Ha TOKa3aTelb 3a00JIeBaéMOCTH Bpad cuel HEOOXOAMMBIM
WCIIOJIb30BaTh METOJ CTaHIapTh3anuu. Kakoi sTam MeToja CTaHIapTH3aIldd IO3BOJIAT Bpady
MMOCTAaBUTH J[BA paliOHa B PaBHBIEC YCIOBUS MO0 OXBATy BaKIIMHAIUEH?

Mo)xHO M Ha DTOM >Talle caeiiaTthb OKOHYATEJILHBIN BBIBOJI O pasiMdyudaX B ITOKaA3aTCIIAX
3a0051eBa€MOCTH HACEJICHHS B JIBYX pailOHAX U BIUSIONIMEM Ha TH pa3inuus dpakrope?

3agaua Ne 2

I'padpuuecku m300pa3uth pacrnpocTpaHeHHOCTh HapkoMmanuu B PK ¢ 2013 mo 2017 r. (na
100 000 nacenenus)

\ HanmeHoBaHue \ T'OJIbI |




rokasarejei 2013 2014 2015 2016 2017
Ywuciio HapKOMaHOB B 10,1 16,9 20,4 32,3 109,6
%
3amauya Ne 3

Kakoii crioco6 o1eHKH TOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BaHUS HEOOXOAUMO MPUMEHUTh
JUIs TIEpEHOCa Pe3yIbTaTOB UCCIIE0BAHUS Ha TEHEPATbHYIO COBOKYITHOCTD, €CJIM U3BECTHO, UTO MIPU
M3Y4YEHUH OpTaHM3alliM MpHeMa OOJbHBIX B OJHOM M3 palloOHHBIX MOJUKIMHUK ropoaa H. cpennee
Bpems Ha | oOpainieHue B perucTparypy coctaBwi 4 MuH, m=+1,5 MuH. BeiO0po4HO ObUTH H3yYCHBI
1600 oOparieHnii MaIMEHTOB B IAHHYIO MOJTUKINHUKY.

1. [Tpumenure 3TOT CIOCOO.
2. CrenaiiTe COOTBECTBYIOIIUI BBIBOJI.
3agaua Ne 4

B nByx mexax (Nel m Ne2) Obutn mM3ydeHbl ypOBHU TpaBMaTH3Ma. B mepBoM 1iexe ypoBEHb
TpaBMaTH3Ma BBIIIE, YEM BO BTOPOM.

MO’KHO M 1O MPEICTABIEHHBIM YCIOBHSIM B 33/a4€ CPaBHUTh NOKA3aTeNIM TpPaBMaTU3Ma B
nexax?

HyXHBI M TOMOJHUTENBHBIE CBEACHUS JUIS BBIBOJA, €CIIM COCTaB PAa0OTAIOMIMX B IIeXax
pasnuyaercs Mo CTaxy paboTsl (B rojgax)?

OO6ocHylTe CBOM OTBET.

3amaua Ne 5

[Ipn wu3ydyenun 3a00JI€BA€MOCTH HACENEHMsI JBYX PpaillOHOB ropoja remnatutoM B Obun
MOJIYYEHBI CIEAYIolIue MoKa3arenbl, B pailone A. — 3,5%, B paiione b. -1,8%. Jlna cyxnaenus o
BIMSHUHM YPOBHS BakIMHAIIMM Ha TIOKa3aTellb  3a00JIeBaéMOCTH Bpad cyel HeoOXOJAMMBIM
WCII0JIb30BaTh METOJ] CTaHAapTU3AINH.

Kaxkoi#t sran merona cranmapTH3alliy TO3BOJIMT Bpayy IMOCTABUTH JIBa palioHAa B pPaBHBIC
YCIJIOBHSI IO OXBaTy BaKIMHALIUEH?

MoXHO 7M1 Ha 3TOM JTale CAelaTh OKOHYATENbHBIA BBIBOJ O Pa3IMYUSAX B IMOKa3aTEsIX
3a00JIeBa€MOCTH HACEJICHUS B IBYX paiioHaX W BIMSIONIMEM Ha 3TU pa3nuuus ¢pakrope?

3agaua Ne 6
[Ipy olleHKEe YaCTOTHI peBMATH3Ma CPEau OONBHBIX, OTIMYAIOIIUXCS IO PETYISIPHOCTH

JUCIAaHCEPHOTO HAOJNIO/IEHUs, B JIBYX OTIEIECHUAX MOJUKIMHUKU OBbUTM TOJYYEeHbI CIeAYIOIue
pE3yJIbTaTHI.

ITokaszarenu Ortnenenue Ortnenenue
HNHuTencuBHble 1,2% 5,0%
CraHaapTH30BaHHBIC 4,0% 2,5%

CnenaiiTe COOTBETCTBYIOIIUE BBHIBO/IBI:
1.
2.



3agaua Ne 7

Cpenuuii Bec HOBOPOXKJICHHBIX, POJIMBILIUXCS Y MaTepel ¢ mopokaMu cepaia B pojgaome Ne2
ropoaa A., cocraBuiu 2,8kr, M==+0,3kr. C MOMOIIBIO KaKOro croco0a OIEHKH JOCTOBEPHOCTH
Pe3yIbTAaTOB UCCIEAOBAHUS MOXKHO y3HATh AHAJIOTMYHBIN pe3yabTaT B T€HEPATbHON COBOKYITHOCTH?

Kakas momomauTenbHas wHOOpMaIUs HEOOXOIUMO JUIsl TMPUMEHEHHUs BBIOPAHHOW BaMH
METOAMKU OLIEHKU JJOCTOBEPHOCTHU?

3agaua Ne 8

BbIuuciinTh mokasaresy 3KCTeHCUBHOCTH U MHTEHCHUBHOCTH

Bapuanrt 1

3a0oneBaeMoCTh KulieuHbiMU HHGekuusamMu B Pecny6muku Kazaxcran 3a 2017r. (paccuurath
Ha 100 000 HaceneHus)

Ob6uactu Hacenenue KonunuectBo ciyuaes
AKMONMHCKAs 894 200 3333
AnMaTHHCKas 1 636 400 2 826
HOxno-Kazaxcranckas 1999 100 9289
Hpyrue 11 236 500 38 007
[To Kazaxcrany 15 766 200 53 455

3agaya Ne 9

Ilepuunas 3aboneBaemocth B PecnyOnuke Kazaxcran 3a 2017 r. mo kmaccam Oone3Hein
(paccuutats Ha 100 000 HaceneHwus )

UwncnenHocte HaceneHus: Pecnyommku Kazaxcran — 15 766 200

3a0osieBaHus KonunuectBo ciyuaes
Bonesnn opraHoB JbIxaHust 2 702 327
Bosne3Hu KoXHU U TTOIKOKHOM KIIETYATKA 636 166,2
TpaBMmbI 1 oTpaBiIeHUS 629 041,4
[Ipoune 3045 872,1
Bcero 7013 436,7
3agaya Nel0

Paccunrate cpeaHiol0 apuMETHYECKYIO B3BEUICHHYIO, CHUTMYy (Mepy KoJIehaeMOCTH
BapUAIMOHHOTO Psijia), OIMMUOKY CpeaHEH apu(PMETHIECKON 1 TOBEPUTEIHHBIC TPAHUITBI.

Bapwuanr 1.



Poct manbuukoB 7 net (cM.)

V (cm) P(umcio aereit)
109 8

112 13

115 30

118 40

121 30

124 13

127

130

3agaua Ne 11

Jlath pacueT mokasareneil obecriedeHHOCTH Bpadamu u Koikamu (Ha 10000TBIC-HacemeHuUs

2017 1.)
Ob6nactu Hacenenue Yucno Bpaueit Uucno koek
Bcero o Kazaxcrany 15671 800 52030 133 210
[TaBnomapckast 875700 2 688 8 362
r.ATMaThI 1 062 400 9 497 13 562

3agaua Ne 12

Onpenenuth aOCOMIOTHBIA POCT WM yObIBaHHME. BBIYMCINUTHL TOKa3aTelyd HAarjsaIHOCTH,

AMHAMHKHU U TCMIIOB ITPUPOCTA.

Bapmuanr 1.

Poxnaemocts B Kazaxcrane (uucio poauBmuxcs Ha 1000 yenoBek HaceaeHus)

2013r.-19,9
2014 r.-18,7
2015r. - 16,7
2016r.-15/4
2017 r.—14,7

3agaua Ne 13

Pemenue cutyalmOHHBIN 3a1a49u:

I/I3yqanaCL YCI€BAEMOCTb CTYACHTOB MCJ. MHCTUTYTA — Hepa6OTaIOHII/IX n COBMCIIAIOIINX

yueby ¢ paboroii. [lomydens! ciaenyromnue JaHHbIE:

CryneHTsl Cpennuii 6amn M M
Hepaborarommue 4.1 +0,09
CoBmemarnue padoTy 3,85 +0,05




| ¢ yueboii |

Onpenenutb JOCTOBEPHOCTh PA3HOCTH I1OKA3aTeNeil B CpPABHUBAEMBIX I'pyIIIax.

3agaua Ne 14

Jlate pacuer mokasareiieid oOecriedeHHOCTH Bpauamu W koiikamu (Ha 10 000 Hacenenwus,
20171.)

Ob6mactu YucneHHOCTh Yucno Bpaueit Yucno
HaCeJICHUs OOJLHUYHBIX KOEK
Bcero no Kazaxcrany | 15671 800 52 030 133 210
Bocrouno — Kazaxcrany 1 635 300 5216 13 736
Anmatsl 1 062 400 9 497 13 566
3apaua NelS

BbIuucinTh MHTEHCUBHBIE U CTaHAAPTU30BAHHBIE MTOKA3ATEIH.
Jlatb aHanu3 (3a cTaHgapT NPUHSTH CPEHEE PACIIPEAETICHHE 110 IBYM COBOKYITHOCTSIM)

Bapuanrt 1

3aboseBaeMOCTb KapuecoM yJaluxcs cpeHen mKoabl Ne25 r. Anmathl ¥ IKOJIBI-MHTEpHATa
Nel (nokaszatenu Ha 100 yuammxcs)

Bo3spact Cpenuss mkomna Ne25 [xona-untepHat Nel
Yucio Yucno [Toka3z-in Yucno Yucno Iloka3-ip
yJani-cs 3a00/1€B | UHTEHCUB yJaui-cst 3200J1€B | UHTEHCHUB

7-10 290 237 190 | 142

10-14 270 245 150 | 129

15-18 240 238 80 70

Bcero 800 720 420 | 341

3agaua Ne 16

3a6071€BaeMOCTh OCTPBIMH PECTTUPATOPHBIMH 3a00JICBAHUSIMU JIOIIKOJIBHUKOB T. ATMaThI (110

BBHIOOPOYHBIM JAHHBIM JIETCKON MOTUKIMHUKHU No3)

Bos Opranu3oBaHHbIE IETH HeopranuszoBanHuele netu
Yucio Yucmno | [Tokas. uaT. Ha | Yucao | Yucno Tloka3s. uHT. Ha
nereu OP3 100zeT neren OP3 100zeT

1-3 100 230 120 190

4-5 180 370 217 270

6-7 170 300 130 101




Bcee 450 900 467 561

Io

3agaua Ne 17
Pemienue cutyallnOHHBIN 3a1a4u:

POCT ¥ OKpYKHOCTB T'0JIOBBI Y 7 HOBOPOXKJICHHBIX JICTEH
Poct pebGenka 48 |47 |50 |51 52 49 53

OKpy>KHOCTb TOJIOBBI 36 |37 |38 |38 39 39 40

1. Bpruaucauth K03QPUIUESHT KOPPEISIHH PAHTOB
2. OmpenenuTs XapakTep U CHITY CBSI3U MEXKY COOTBETCTYIONIMMHY IMPU3HAKAMH
3. OmpenenuTs AOCTOBEPHOCTH KO3 (UlleHTa KOPPETALUU.

3amaua Ne 18

Pemienue cutyanMoHHBIN 3a1a4u:
Bapuanr 3.

MnaneHdeckasi CMEpTHOCTh (UMCIIO yMepiux B Bo3pacte 10 1 roga Ha 1000 poauBimxcs
YKUBBIMH )

2013 r.-26,2
2014 r.-28,0
2015r.-27,3
2016 r.-25,3
2017 r.-24,2

3amauya Ne 19

Bospact kopwmsiieli Matepu U KOJWYECTBO CIEKEHHOTO TPYAHOTO MOJIOKAa MPU Pa30BOM
KOpMJIEHU U

Bospact marepu 16 18 24 27 32 35 |37
KonmgecTBo rpyHOro Moioka 100 120 |110 |115 |110 |90 |90
1. Borancnnts k03pQUIMEHT KOppesIi paHTOB
2. OnpenenuTs XapakTep U CUILY CBSI3H MEXy TPU3HAKaMH
3. Ornpenenutb T0CTOBEPHOCTh KO PHUITMEHTa KOPPETAIIUHU.

3amaua Ne 20



Pacnipenenenne CTyieHTOB, HIMEIOIINX 3a00I€BaHMsI CHCTEMBI OPTaHOB ITUIIEBAPEHHUS, IO ITOITY
u Bo3pacty (B % K UTOTY)

3aboneBaHus [Ton Bo3spact BCETO

MYX | KEH no 20| 21-22 23-24 25 mer u
JIET roma roma OoJtee

I'actpur

SI3BeHHas
00JIe3Hb

SI3BeHHas
00JIe3Hb 12-
MEPCTHOM KUILKU

IIpoune

Hroro

3agaua Ne 21

Ob6ocHoBaHMe BbIOOpa MeToAa. [l pemieHus 3a1a4uu BbIOpaH no meroay (CrnupmeHa), Tak Kak
KaX/IbIil U3 MPU3HAKOB (3)KECTKOCTH BOJbI M KOJIMYECTBO KaJIbIUs) UMEET YUCIOBOE BhIpaXKEHHUE; HET
OTKPBITBIX BapUaHT.

XKectkocTh BOMIBI KommuecTBo kanpus B BoJe
(B Mr/m)

4 28

8 56

11 77

27 191

34 241

37 262

3agaua Ne22

B pesynpraTe aHanusza cTalluOHAPHOM MOMOIIM GOJBHBIM OCTPBIM MAHKPEATUTOM B OOJIHHUIIE
A. OBIIM MOJTyYEHBI CIENYIOINE TaHHbIE!

JIMUTENbHOCTD CTAIMOHAPHOTO JICYEHHU S, KOMKO-THEH Yucao manueHToB, Yell

14 2

15 6




16 12
18 10
21 5

Bcero 35

Coomeecmceyem U nNpeoOCMAasleHHbll  BAPUAYUOHHBIL  PA0  3AKOHY  HOPMANbHO2O
pacnpedenenusi? Paccuumatime nokaszamenu 8apuayUOHHO20 psaoa. CPEOHION apumemudecKkyro
8eUYUHY, MOOY, MeOuaHy, cpeouee Keaopamuyeckoe OMmKIOHeHUe, KoIpuyuenm eapuayuu,
CPeOHIon OuuUbKy cperoell apughmemuyecKou.

3agaua Ne23

B pe3yiabTaTte HCCICAOBAHHA, INOCBAIICHHOI'O HU3YUYCHUIO COCTOSHHSA CepﬂeqHO'COCYﬂHCTOﬁ
CHUCTCMBI y CITIOPTCMCHOB-JIBDKHUKOB, ObLIH IMOJIYYCHBI CIICAYIOIINEC JaHHBIC!

YacroTa cepieuyHbIX COKpaIleHU, MUH-1 Hucno uccnenyeMslx, 4ei
52 3

54 5

56 16

58 10

60 6

Bceero 40

Coomeecmcgyem U  NpeOCMABIEHHbIL — 6APUAYUOHHBINL  PAO0  3AKOHY  HOPMATbHO2O
pacnpedenenusn? Paccuumaiime nokasamenu eapuayuoHno2o psaoa: cpeoHion apu@dmemudecKyio
BeNUYUHY, MOOY, MeOuany, cpeoHee K8aAOpaAmuyecKkoe OMKIOHeHUe, Kod(guyuenm eapuayuu,
CPeoHI010 OWUOKY cpeHOell apupmemuieckou.

3agaua Ne24

B uccnenoBaHus, MOCBAIIEHHOM H3YYEHHUIO CBOMCTB HOBOTO aHTHOMOTHKA, 00Jaal0IIEro
BBICOKOM JIMIIOTPOITHOCTBIO, MPHUHSAIM Y4acTHE ITallMEHTBl OTJEJICHUS THOWHOM XUPYpIud,
cTpajaronye oxxupenuem. Habmronanock cienyroliee pacipeselieHne UCCIeAyeMbIX M0 Macce:

Macca tena, Kr Yucito mauenToB, Yeil

90

100
120
130

140

Bceero 21

Coomeecmcgyem U NpeOCMABIEHHbIN  BAPUAYUOHHBINL PO  3AKOHY — HOPMATLHO20
pacnpedenenusn? Paccuumaiime nokaszamenu eapuayuoHno2o psoa: cpeoHion apu@memuiecKyio

8eIUYUHY, MOOY, MeOUawny, cpeoHee Keaopamuyeckoe OMKIOHeHUe, KoIpuyuenm eapuayuu,
CPeoHIon ouubKy cpenoell apughmemuyeckou.

N[O~

3agaua Ne25

I'maBHBIM BpayoM >KEHCKOW KOHCYJIbTallMM OBLIO MPOBEICHO HCCIEIOBAaHUE, MOCBSIIEHHOE
BIIMSIHUIO KypEHHsI BO BpeMsi O0€pEeMEHHOCTH Ha 310pOBbe Mm1oa. COorjaacHo MoJy4YeHHBIM JaHHbBIM, B



rpymIne >KEeHIIMH , BBIKYpUBAIOIIMX HE MEHee 5 curaper B JCHb B TEUEHHE MEPBOT0 TPUMECTpa
oepemenHoctd, y 12 w3z 200 mpu mpoxoxaenuu TtutanoBoro Y3U moma Ha 20-it Henerne
OCpEeMEHHOCTH OBbUI JUArHOCTUPOBAH IMOPOK pas3BUTHs Iuioja. B koHTponbHOU Tpynme uz 400
HEKYPSIIUX JKSHIIIH MOPOK Pa3BUTHS TUIOAA ObLIT IUAarHOCTUPOBAH B 6 CITydasix.

Coenatime 661800 0 GIUAHUU KYPEHUSL HA PUCK POPMUPOBAHUSL NOPOKA PA36UMUsL Y HI00A.

3agaua Ne26

3aBeAyIOUIMM TeMaToJIOTMYECKOTO OTIENCHHUS] OJHOM M3 HMH(MEKIMOHHBIX OOJBHBIX OBLI
mpoBeJieH aHaau3 3PpPEKTUBHOCTH IPOTUBOBUPYCHON Tepaniy OOJBHBIX XPOHUYECKUM TEIaTUTOM
B. CornacHo nosyueHHBIM JaHHBIM, U3 450 O0IbHBIX, TOTYyYaBIINX TPOTUBOBUPYCHBIE MPENapaThl ,
B TEUEHUE 5 JIET MOCJE€ TOCTAHOBKU JIMAarHo3a OT pa3BUTHsI IEUEHOYHON HEJAOCTAaTOYHOCTH YMEPIIU
18 uenoBek. M3 500 manueHToOB, HE MOMYYaBIIUX crelU(UUECKOl MPOTUBOBUPYCHOMN Tepamnuu, 3a
TOT K€ MEePUOJ OT Pa3BUTHSI IEUCHOYHOM HETOCTATOUYHOCTH yMepiH 42 dyenoBeka.

Coenatime 661800 00 3¢hpexmusHocmu nPOMUBOBUPYCHOU MePAnUU XPOHUUECK020 2enamumd
B.

3agaua Ne27

Y4eOHOl 4YacTbi0 OAHON U3 Kadenp MEIUIIMHCKOTO YHHUBEPCUTETa ObLIO MPOBEACHO
HCCIIJIOBAaHUE YCIICBAEMOCTH CTY/ICHTOB B 3aBUCUMOCTH OT TOCEIIAeMOCTH JISKIHi. [ CTyIeHTOB,
MOCETUBIIINX MEHEE MOJIOBUHBI JIEKIIMOHHOTO Kypca (n=36), cpeHss OlleHKa Ha 9K3aMeHe COCTaBHIIa
3,2 0=0,2. lns ctyaeHToB, noceTuBmux 6omnee 90% nexuit mo npeamety (n=150), cpeauss oneHka
Ha sK3aMeHe coctaBuna 4,5 6=0,5.

Coenaiime 61600 0 00CMOBEPHOCIU PAZNUYULL YCHEBAEMOCTU CIYOEHMO8 8 3A8UCUMOCTU OM
nocewaemocmu 1eKyuti no npeomemy.
TECTOBBIE 3AJIAHUA

1. TouHoe onpeneneHue CTATHCTHKU KAaK HAYKHU:

a) HayKa 0 MaTCpUAIbHBIX ABJICHUAX, UMCIOINHUX ONPCACICHHBIC, KOJITMYCCTBCHHBLIC
XapaKTePUCTHUKH.

0) OO1ecTBeHHas HayKa, UCIOJIb3YIOLIasl 111 TOYHOCTH MH(POpPMAIUN pa3HOOOpa3HbIe
CTaTUCTHYECKHE METO/Ibl 0OpPaOOTKHU JTaHHBIX.

B) OOmIecTBeHHAs HayKa, N3ydarolas KOJIMIeCTBEHHBIX CTOPOHY MacCOBBIX OOIIECTBEHHBIX
SBJICHUI B HEPA3PBIBHOM CBS3U C UX KAUE€CTBEHHBIMU OCOOEHHOCTSIMH.

r) OO1ecTBeHHAsI HayKa, M3y4Jarolasi JaHHbIE COOTBETCTBYIOIICH HAYYHOW THUCIUTITAHBI JIJIsT
PaCKpBITUS €€ MaTepUAIbHOM CYITHOCTH.

2. OcHOBHbIE pa3/ieJibl CTATHCTHKU:

a) CraTuctuka 3a00J1€eBaeMOCTH, AeMorpadudeckasi CTATUCTHKA.

6) CratucTuKa 310pOBbS HACEJIEHUS, CTATUCTUKA 37PaBOOXPAHEHUSI.

B) CTaTUCTHKA AEATEIbHOCTH JIeYeOHO-IPOPMITAKTHUECKUX OpTaHn3allluH, AeMorpadudeckas
CTaTHCTHKA.

r) CraTucTuka 3[paBOOXpaHEHHs], CTATUCTHKA POKIa€MOCTH.

3. K 001acTi MeIMIMHCKOMH CTATHCTHKH HEe OTHOCUTCH:
a) [Ipenynpexnenue u geyeHne 3a001eBaHUi.
0) M3yueHue 310pOBhsl HACEICHUS B IIEJIOM U €T0 OTACIbHBIX TPYIIII.



B) BrIsiBIIcHHE U yCTaHOBIICHHUE CBs3EH 3a00JI€BAEMOCTH M CMEPTHOCTH HACEIICHUS C PA3INYHBIMH
(hakTopaMu OKPYKAFOIICH CPEIIbI.

r) OreHka 3¢ (HEeKTUBHOCTH BO3JICHCTBHS HOBBIX MEIUIIMHCKHIX MPENapaToB Ha OMOJIOTHUECKUE
OpraHu3Mbl U COHH&HBHLIﬁ KOJIJICKTUB.

4. O0bEKT CTATHCTHYECKOI0 UCCJIeIOBAHMS:
a) Enunauna vabmoneHus.

0) ATpuOyTHUBHBIE IPU3HAKH.

B) KonnyecTBeHHbIE MpHU3HAKH.

r) CtaTucTuyeckas COBOKYITHOCTb.

S. I'enepajibHasi COBOKYIIHOCTB — 3TO...

a) COBOKYITHOCTb, COCTOSIILAsi U3 OOJIBIIOTO YUCIIa €IUHHL HAOIIOACHUS.

6) CoBOKYMHOCTbB, 0TOOpa)keHHast 10 OCHOBHOMY, HanboJiee BAXKHOMY MPU3HAKY.

B) COBOKYIHOCTb, COCTOSAIIAs U3 BCEX €IMHUIL] HAOIIOACHUS, KOTOPbIe MOI'YT  OBITh K Hell
OTHECEHBI B COOTBETCTBUU C IIEIIbIO HCCIICIOBAHUSL.

r) COBOKYIIHOCTb, 00BEM, KOTOPBI 103BOJISIET BBIIBUTH OOIIME 3aKOHOMEPHOCTH U3y4aeMOro
SIBJICHUA.

6. IlpeaveTom aHaIM3a eIMHUL HAOIIOIEHHS B CTATHCTHYECKOI COBOKYIMHOCTH CJIYKHT
a) ®aKTOpHbIC TPU3HAKH.

0) YueTHbIe MPU3HAKH.

B) ATpuOyTHUBHbIE MPU3HAKH.

r) Pe3ynpraTuBHbIC TPU3HAKH.

7. Bbi00OpoYHasi COBOKYNHOCTH — JTO...

a) COBOKYITHOCTb, C(hOPMUPOBAHHAsS C UCIIOJIB30BaHUEM BHIOOPOYHOTO METO/IA.

0) Pa3HOBUIHOCTH T€HEPATHHOM COBOKYITHOCTH, CHOPMHUPOBAHHAS C YIETOM pa3Mepa uzydaemasi
SIBJICHUS.

B) COBOKYNHOCTb, OTOOpaHHAs [0 KAKOMY-TO MTPU3HAKY U3 HECKOJIBKUX COBOKYITHOCTEH.

r) YacTb reHepagbHOi COBOKYITHOCTH, OTOOpaHHAs CHelMaIbHBIM METOJIOM M CITy’Kalas 1Jis
XapaKTePUCTUKHU T€HEPATbHON COBOKYITHOCTH.

8. ls1 ocHOBaHMS 00beIMHEHUS eTMHULl HAOIIOIeHHS B CTATUCTHYECKOH COBOKYITHOCTH
CJIY’KUT

a) [Ipu3Haku cxoacTBa.

6) ATpuOyTHBHBIE IPU3HAKH.

B) Pe3ynbraTuBHBIC TPU3HAKH.

r) @aKkTOpHbIE TPU3HAKH.

9. IlepBUYHBII 3JIEMEHT CTATHCTUYECKOH COBOKYITHOCTH:
a) [Ipu3Hak cxoncTBa.

0) YueTHbII mpu3HaK

B) Eqununa nabmroneHus.

r) CtaTucTuyeckas BeJIMUMHA.

10. YyeTHbIe NPU3HAKH 10 XaPaKTepPy KJIACCHPHUIHMPYIOTCH:
a) CyliecTBeHHbIE U HECYILIECTBEHHBIE.

0) ATpuOyTHUBHBIE U KOTUYECTBCHHbIE

B) DakTOpHBIE M KOJTMYECTBEHHBIE

r) Pe3ynpratuBHbIC U (paKTOPHEIE.



11. YyeTHble NPU3HAKYU MO B3aMMOCBSI3H KJIACCUPUIHMPYIOTCS:
a) ATpuOyTHBHBIE U (PaKTOPHBIE.
0) ®akTOpHBIC M KOJIUYECTB

12. Penpe3eHTATUBHOCTD — ITO...

a) COOTBETCTBHE MPU3HAKOB, OTOOPAHHBIX JIJISl XaPAKTEPUCTUKHA OOBEKTAa HCCIICIOBAHUS, IETTU U
3aJlauM UCCIeI0OBaHUS.

0) KauecTBeHHas 1 KOJTMYECTBEHHAS TIPECTABUTEIILHOCTh OTOOPAHHOM CIIeIl. METOJIOM YacTH
0o0BEKTa CTaT. UCCIIEIOBAHMUS, ITpeIHA3HAYCHHAS JIJIsl XapaKTEePUCTUKU BCEro 00BEKTa B IEJIOM.

B) JlocTarounblii 00beM BBIOOPOYHON COBOKYITHOCTH.

r) KauecTBeHHast 0JTHOPOIHOCTH F€HEPATILHONW COBOKYITHOCTH

13. Cnoco6nl popMupoBaHHUS CTATUCTHYECKOH COBOKYITHOCTH:
a) [1o oxBaTy, o BpeMeHU HAOIIOAEHHUS, IO CIIOCO0Y.

0) [To BpemeHn HaOMOACHUSI.

B) Ilo nmonHoTe oxBara.

r) [1o Tumam rpynnupoBoK, Mo crnocodam.

14. CymecTByouue BU/bl Ha0JI10/IeHUH B 3aBUCMMOCTH OT MOJIHOTHI 0XBaTa:
a) CruronrHoe, BEIOOPOYHOE.

0) [ToHOE, HEmoMHOE.

B) BeiOopouHoe, nosiHoe.

r) ['enepanbHoe, cnyyaiiHbiii 0TOOD.

15. CymecTByouue BUbl Ha0JII0/IeHU B 3aBUCMMOCTH OT BPeMeHM:
a) PerpocrniekTuBHOE, COBPEMEHHOE.

0) [TocTosiHHOE, TPEPHIBUCTOE.

B) Teky1iee, moCTOSHHOE.

r) Tekyiee, eTMHOBPEMEHHOE.

16. CymecTByouue BUAbl Ha0JII0IeHUI B 3aBUCMMOCTH OT CIocoda:

a) BelkonupoBKa 1TaHHBIX, MEXaHUYECKHIT 0TOOD.

6) HenocpencTBeHHast perucTpariysi, BRIKOIMPOBKA JaHHBIX, aHAMHECTUUECKUH.
B) AHKETUPOBaHUE, OIPOC, HETMIOCPEICTBEHHAs pEruCcTpalus

r) CrutomiHoe, TeKyliee, eIMHOBPEMEHHOE.

17.Penpe3eHTaTHBHOCTH BHIOOPKHU 3aBHCHUT:

a) OT uenu u 3a7a4 UCCIIEJOBAHUS.

6) OT 0IHOPOJTHOCTH CTATHCTUYECKOTO MaTepuana.

B) OT 4yuCIEHHOCTH U criocoba popMUpoBaHUS BEIOOPOUYHOI COBOKYITHOCTH.
r) OT 06bemMa BEIOOPOUHON COBOKYITHOCTH.

18. XapakTepucTuKa NepenucH HACeJeHNs, KAK CTATHCTHYECKOI0 MCCIeJOBAHMSA, C YUETOM:
1-oxBara, 2- BpeMeHH, 3- cnoco0a HAOJII01eHHsI:

a) 1-BeIOOpoOUHOE, 2-TeKyIlee, 3- HeMOCPEACTBEHHAS] PETUCTPAIIHH.

0) 1-crutomnHOE, 2- €MMHOBPEMEHHOE, 3-aHAMHECTHYECKH.

B) l-crutomHoe, 2-TeKkyiuee, 3-aHKETUPOBAaHNE

r) 1- ciny4aituslii 0T60p, 2-€IMHOBPEMEHHOE, 3- OIPOC.

19. CraTucTuyeckoe uccjie0BaHue HAUYHUHAETCA .....
a) C MoCTaHOBKM I1€JIM M 3a]1a4 UCCIICIOBAHUS.
0) C cocraBiieHHE TPOTpaMMa UCCIIEIOBaHUSI.



B) C cocTaBneHwsI IJIaHa UCCIICIOBAHNS.
r) C onpeienieHust eUHUI] U HAOJIFOICHUSI.

20. B cTaTHCTHKYU OCHOBHAsI 1IeJIb ¢OOPa 10CTATOYHOI0 YUCJIA HAGIIOIEHUIT:

a) Mckmouenune cirydyaliHbIX OTKIIOHEHHUH.

0) BrIsiBIIeHEE OCHOBHBIX 3aKOHOMEPHOCTEH.

B) [lo3BosisieT 1aTh KaYECTBEHHYIO XapaKTEPUCTHUKY CTATUCTHUECKON COBOKYITHOCTH.
r) [loBbllIIeHUE JOCTOBEPHOCTH CTATUCTUYECKUX JTAHHBIX.

21. Bb160op equHUL HAGJIIOEHUS ONpe/IeJIsieTcs:
a) [Iporpammoii aHanmu3a.

0) Llenpto ¥ 3aa9aMK HCCIICOBAHUS.

B) [Iporpammoii pa3paboTku.

r) Busom craTucTudeckoro ucciae10BaHusl.

22. Ilpu BHIOOpE YYETHOTO0 JOKYMEHTA HE00X0AMMO PYKOBO/JCTBOBATHCHL. ....
a) [Iporpammoti pa3paboTKH.

0) IIporpammoii aHanm3a.

B) [Iporpammoii cbopa maTepuara.

r) O0BEMOM UCCIIeIOBAHUS

23. lIporpamMma cOopa MaTepuaja NpeacTaBJIsieT cO0Oii. ...

a) [TepBUYHBII CTATHCTUYECKUIN JTOKYMEHT C IEPEYHEM YUCTHBIX MPU3HAKOB, ITOIICHKAIINX
perucTparmy.

0) ['pynnupoBKka y4eTHBIX MPU3HAKOB.

B) UHCTpyK1us no MeTonuke coopa Marepuaia.

r) Cpoku paboTHI MO OTJEIBHBIM 3TallaM U OMEPaIIHsIM.

24. Tlporpamma pa3paldoTKH MaTepuaJja NnpeacTasiisieT co0oii....
a) Cpoku paOOTHI 1O OTIETBHBIM dTAaaM M ONepaIUsIM.

0) Onpenenenust 00beKTa HAOIIOICHUSI.

B) Onpezenenust 00beKTa HaOIIOICHUSI.

r) CocTaBieHHUsS] MAKETOB CTATUCTUYECKUX TAOJIHIL.

25. OTHOPOIHOCTh CTATHCTHYECKOT0 MATEPHAJIA IOCTHTAETCH .. ....

a) SIcHOCTBIO 1IeNei U 3a7a9 UCCIIeIOBaHUS.

0) JocTaTouHbIM YKCIIOM HAOJIIOICHHIA.

B) [IpaBUIBEHBIM OTOOPOM yUETHBIX MPU3HAKOB.

r) ['pynnupoBkoii Mmarepuaia 1o OCHOBHBIM, OIPEJEISIIOIINM JaHHOE SIBJICHUE, TPU3HAKOM.

26. 'pynnupoBKa NPU3HAKOB MPOBOIUTCH € LEIbIO. ...

a) BBIsBUTH 3aKOHOMEPHOCTH B U3y4aeMOM SIBIICHUH.

0) BeinenuTh KaueCTBEHHO OJHOPOIHBIC TPYIIIIBI JJISl YCTAHOBIICHUS OIPEISIICHHBIX
3aKOHOMEPHOCTEH B M3y4aeMOM SIBJICHUU.

B) OGneruuth cOOp U pa3zpaboTKy MaTepuaa.

r) O61er4uTh COCTaBIEHUE MAKETOB CTATUCTUYECKUX TAOIHII.

27. B 3aBHCHMOCTH OT XapaKTepa YYUThIBAeMbIX PH3HAKOB Pa3JIM4al0T BHIbI
rPyNInUupOBOK:



a) ATpuOyTHBHBIE M KOJIMYECTBCHHBIC.
0) KonnuecTBeHHBIC U KAYECTBEHHEIE.
B) BapuannonHsie 1 aTpuOyTHBHBIE.

r) Tunonorndeckue u BapualioHHEIE.

28. Il;1aH cTaTUCTHYECKOT0 HCCJIeI0BAHUSI IPeycCMATPUBAET:

a) OnpeneneHust 00bEeKTa UCCIICIOBAHUS U CITOCO00B (popMUpOBaHUS OOBEKTA UCCIIEIOBAHUSI.
0) Onpenenenust 00bEKTa UCCIICTOBAHMSI.

B) Crioco0OnI (hopmupoBaHusi 00bEKTa UCCIICTOBAHUS.

r) CiocoObl aHaM3a CTATUCTUYSCKOTO MaTepHara.

29. lllu¢poBka MaTepuaa — 3T10...

a) IIpocTaBnenne onpeneneHHbIX MUPPOB.

0) YcnoBHOE 0003HaUEHHUE 3aPETUCTPUPOBAHHBIX IPU3HAKOB.

B) BBenenue coueranue nudp 1 3HaKoB.

r) [IpocTaBieHne MOPsAAKOBBIX HOMEPOB MPU pa3pabdoTKe MaTepHaa.

30. TumoJsioruveckasi rpynmupoBKa — 3TO...

a) [pynmupoBKa 1o npu3HakaMm, UMEHOIIUX YKCIOBOE BHIPAXKCHHUE.

0) I'pynnupoBka 1o pakTOpHBIM U pe3yJbTaTUBHBIM MTPU3HAKAM.

B) ['pynmupoBka 1o npu3Hakam, KOTOpbIE MOTYT OBITh BBIPXKEHBI CIIOBECHO, OITUCATEIBHO.
r) ['pynmupoBka 1mo npu3Hakam €JUHHIIBI HAOII0ICHUS.

31. BapuauuoHHAATPYNIHPOBKA — ITO...

a) 'pynnupoBka Mo npu3zHakam, UMEIOIIUM YHCIOBOE BhIPa)KEHUE.

0) ['pynnupoBka 1o npu3HakaM, KOTOpPbIE MOTYT OBITh BBIPaXKEHBI CIIOBECHO.
B) ['pynnupoBka 1o (pakTopHbIM U pe3yabTaTUBHBIM ITPU3HAKAM.

r) ['pynnupoBka o arpuOyTUBHBIM U KOJIMYECTBEHHBIM IIPU3HAKAM.

32. B cTAaTHCTHYECKOM HCCJIEIOBAHUY UCIOJIB3YIOTCS BUABI TA0IMIL.. ..
a) ['pyrinoBeie, KOMOMHAIIMOHHBIE.

0) UuciioBble, onucaTebHbIE.

B) O1HO - IBYX - TPEXIOJIbHBIE.

r) [IpocTeie, rpynmoBbie, KOMOMHAIIIOHHBIE.

33. lIpocras Tadauna npeacrapisieT co0o¥ ....

a) TtoroByro cBOJIKY JaHHBIX [0 OJHOMY IIPU3HAKY.

6) OObenHEeHe MPU3HAKOB U3 PA3IMYHBIX IPYIIHPOBOK.
B) OOmue cBeeHns 00 N3y4aeMbIX MPU3HAKAX

r) CBosKY MO (paKTOPHOMY HPU3HAKY.

34. I'pynnoByio Tadauuy Xxapakrepusyer....

a) CBogHBIEC TaHHBIE C TPYNITUPOBKOM 1O ABYM H O0Jiee MpU3HAKAM.
0) Pacnipenienenue 1no 1ByM KOJIMYECTBEHHBIM IIPU3HAKAM.

B) CBOAKY 110 IBYM O OoJiee paKTOPHBIM MPU3HAKAM.

r) CBoAKY 1O IBYM M 00Jjiee KadeCTBEHHBIM MPU3HAKAM.

35. KomMOuHannoHHAAITA0/TUIIA PECTABJISIET COOOH ....
a) PacripeienieHue 1mo Ka4eCTBEHHOMY KOJIMYECTBEHHOMY IIPH3HAKY.
0) Pacnipenenenue no 18yMm u 6oiiee mpu3HaKam.



B) CBOZIHBIE TaHHBIE C COUYETAHNEM TpeX U Oosiee B3aMMOCBA3aHHBIX IIPU3HAKOB.
r) Pactipenienenue no ¢pakTopHOMY M pe3yabTaTUBHOMY NPH3HAKY.

36. B coneprxanue 1-ro 3Tana cTaTUCTHYECKOT0 MCCI€I0BAHUS He BXOJIHUT...
a) OnpeneneHue oOBbEKTa UCCIIETOBAHUS.

6) KoHTpob TOKYMEHTOB.

B) Bp100op enuHuIb HAOI0 ICHMS.

r) CocrapiieHHE TIJIaHA UCCIICIOBAHUS.

37. B conepixaHue 2-ro 3Tana CTaTUCTHYECKOT0 MCCIeI0BAHUS He BXOJHUT...
a) BeikonupoBka JaHHBIX.

0) CTaTUCTUYECKHI aHAIN3 MaTepuaa.

B) HemocpencreenHnas perucrpanusi.

r) 3amoJIHEHUE PErUCTPAIIMOHHBIX OJTAHKOB.

38. B conepaxaHue 3-ro 3Tana CTaTHCTHYECKOI0 HCC/IeJ0OBAHUS He BXOIHUT...
a) Kontponb coOpanHoro marepuana.

0) LllndpoBka u packiiaaka KapT 110 TPYIIIaM.

B) CocraBiieHUe IIporpaMm pa3paboTKU MaTepHaa.

r) [logcuer u 3anonHeHus KapT MO rpynmnam

39. B cogep:xanue 4-ro 3Tana CTaTHCTHYECKOr0 HCC/IEI0BAHNS He BXOIUT...
a) JIureparypHoe o(hopMiIeHHE TaHHBIX.

0) O6o01IeHNEe PE3yTBTATOB.

B) CocTraBiieHUE MAaKETOB CTATUCTUYECKUX TAOJIHII.

r) KauecTBeHHas olieHKa BBISIBICHHBIX 3aKOHOMEPHOCTEH.

40. B cTaTHCTHYECKOM HCCJI€I0BAHUY MOCJIe YSICHEHHS 1eJIU U 32/1a4 BeAYIIHUM SIBJISIETCH. ...
a) COop marepuaina.

0) Pa3zpaboTka 1 cBOJIKa TaHHBIX.

B) AHaJIM3 MOJIy4YE€HHBIX PE3YyIbTATOB.

r) CocraBieHue IJ1aHa U IPOrpaMMBbl UCCIIEI0BaHUSI.

41. B cTaTUCTHKE UCMOJb3YIOTCS BH/AbI BEJIMYHH. ...
a) JlocToBepHbIe, HEIOCTOBEPHBIE, OTHOCUTEIIbHBIE.

0) abCOMIOTHBIE, OTHOCUTEIIbHBIE, CPEHHE.

B) Cpennue, abCOMOTHBIE, OOJIBININE.

r) ['enepanbHbie, BHIOOPOUHBIE, CPETHUE.

42. ADCoJIIOTHAsI BeJIHYHHA — ITO...

a) Bennuuna, Hecyas HHPOPMALIUIO O pa3Mepe SBICHHS.

0) BennuunHa, naromas KaueCTBEHHYIO XapaKTEPUCTHKY.

B) Bennunna, ucnons3zyemas s 06001aromield XxapakTepuCTUKA COBOKYITHOCTEH.
r) Benuunna, ucnonbs3yemast 11s1 CpaBHEHUS M COITOCTABIEHUU COBOKYITHOCTEH.

43. HenocTaTok adCOIOTHBIX BEJTHYUH 3aKJIHOYAETCA B ...

a) TpyaHbI 11 3aIOMUHAHUSL.

0) He marot o6001aromei XapakTepUCTHKN CTATUCTHIECKON COBOKYITHOCTEH.

B) Mcnonb3yercs TOIBKO it 0000IIaoIel XapaKTepUCTUKHI U3Y9aeMOro SIBJICHHUS.
r) Hecyt HeocToBepHbIE CBEZICHUST 00 N3y4aeMOM SIBJICHUH.

44, JInsi XapaKTePUCTUKH YacTOThI SIBJIEHUI cjieyeT yNnoTpedasTh MoKa3aTeln.. ..



a) CooTHOIICHUSI.

0) DKCTCHCHBHBIC.
B) IHTEeHCHUBHBIEC.

r) Harnsgnoctu.

45. UHTeHCUBHBIE TOKA3ATEIH UCTIOJB3YIOTCS VI, ....

a) Harnsagno nokasars pa3inuuus CpaBHUBAEMbIX TPYIIIL.

0) JlaTb XapaKTepUCTUKY psifa, COCTOSIIETO U3 OAHOPOIHBIX COMOCTABISIEMbIX BEIUYHH.
B) [loka3aTh 10110 YaCTH B LIETIOM.

r) CyIuTh O 4acTOTE SIBJICHUS.

46. IToka3aTeib HATJIAAHOCTH MOKHO BHIYHCJIUTH HA OCHOBAHUM JaHHBIX....
a) Ha ocHOBaHUM a0COMIOTHBIX BEJIMYMH.

0) Ha ocHOBaHMM JTFOOBIX BETUYHH (KpOME WHTCHCUBHBIX ITOKA3aTeNeH ).

B) Ha ocHOBaHMM OTHOCHUTENIbHBIX BETUYUH.

r) Ha ocHOBaHuU cpeaHUX BETUYHH.

47. BbluHc/IeHHe KaKoro noKa3arteJs npuBeaeHo Huxe: 15400 ciyyaeB 3aperucTpupoBaHHBIX
3a6oseBanmii1000\27320 :xureeii — 700%

a) DKCTEHCUBHOTO

0) lHTeHCUBHOTO

B) Harnsanoctu

r) CoOoTHOIIEHHUS

48. «B Teuenue roaa zapeructpupoBano 11055 3aboieBannii, B TOM 4Hce Cped MY KYHH-
44666, ;keHIIMH-6589» M3 JAHHBIX MOKHO PACCUUTATH MOKA3aTeJIb...

a) DKCTEHCUBHBIC

0) HarnsgHoctu

B) lHTeHCHUBHBIE

r) CooTHOIIEHUS

49. «YucaeHHOCTH HacejeHus ropoaa 8870000, unciao Bpayeii croMaTos10roB- 278, 4ucsio
3yOHBIX Bpauei- 520» W3 JaHHBIX MOKHO PACCYMTATH MOKA3aTeb...

a) lnTeHcuBHBIE

0) DKCTEHCHUBHBIC

B) COOTHOIIECHHS

r) Harnsiaaoctu

50. «Ymcao npowmeammx npod. ocmotp -4200 yesroBek, U3 HUX Kapuec 3y00B BBISIBJIEH Y
1570»13 1aHHBIX MOKHO PACCYMTATH IOKA3AaTENb...

a) CooTHoIIeHUs

0) DKCTEeHCUBHOCTH

B) Harnssnnoctun

r) UnTeHcuBHBIE

51. CTpyKTYpYy H3y4aeMoro siBJIeHUsI XapaKTepu3yeT MOKa3aTeb....
a) lunamuueckoro psja

0) MaTeHCHBHBIN

B) Harmsimroctn

') DKCTEHCUBHBIN



52. MeToanka BbIYMCIeHHS IKCTEHCMBHOIO MOKA3aTe I

a) OTHOIIIEHKE YUCIIA, BHIPAXKAIOIIETO BETMYMHY JIAaHHOTO SBJICHUS, K BEJTMYMHE BCEH
COBOKYITHOCTHU

6) OTHOIIEHUE YaCTH SIBJICHUS K IIETIOMY SIBJICHHIO

B) OTHOLIEHHE psifa YUCell K OTHOMY U3 HUX, IpuHUMaeMomy 3a 100%

r) OTHOIIEHUE a0COMIOTHOTO YPOBHS IOCIEAYIOIIET0 YHCIa K IpeabIayeMy B %

53.MeToauKa BEIYMCIEHHS MOKA3aTeJIsl HATJIAAHOCTH

a) OTHOLIEHNE YKCIIa, BRIPAKAIOIIET0 BEIMYHHY JAHHOTO SIBICHHUS K BEIMUMHE BCEH
COBOKYITHOCTHU

0) OTHOIIEHNE YaCTH SBJICHUS K [IEJIOMY SIBICHHIO

B) OTHOLIEHME psifa CPaBHUBAEMBIX OJJHOPOJHBIX BEJIMUMH K OJHOM U3 HUX, npuHAToM 3a 100%
r) OTHOIIEHUE a0COIMIOTHOTO YPOBHS IOCIEIYIOIIEro Yucia K npeaplaymemy B %.

54. OnpenesieHue MoKa3aTejsi COOTHOIIEHHUS

a) I3MeHeHHE SBIICHUS] BO BpEMEHHU.

0) PacnipeneneHue 1emoro Ha 4acTH.

B) OTHOIICHNE MEXIY ABYMS CAMOCTOSITEIIBHBIMU COBOKYITHOCTSIMHU.

r) ComocTraBlieHHE PsiJia OJTHOPOIHBIX BEIMYMH, UMEIONIUX Pa3HBIA XapakTep.

55.0npeneeHne HHTEHCHBHOTO MOKA3aTesl

a) XapaKkTepHCTHKA SIBIICHUS B CPEJIE, HETIOCPEICTBEHHO C HUM HE CBSI3aHHOM.
0) MI3meHeHue sBJICHUSI BO BPEMCHH.

B) Pacnipenenenue 1esioro Ha 4acTH.

r) YacToTa siBICHHS B Cpelie, HE MOCPEJACTBEHHO C HUM CBSI3aHHOM

56. OnpenesieHne IKCTEHCMBHOTO MOKA3aTeIsl

a) I3meHeHue siBJIEHUS IO BPEMEHU

0) Pacnipenenenue 1enoro Ha 4acTu

B) YacToTa sIBJIEHUS B Cpe/ie, HEOCPEACTBEHHO C HUM CBSI3aHHOMU

r) XapakTepuCTHKa SIBIICHUSI B CpeJie, HEMOCPEACTBEHHO C HUM HE CBSI3aHHBIN

57. B craTHCTHKE OTHOCHTE/IbHASI BeJIMYMHA 0003HAaYaeTcst OYKBOI ....
a)M

0) m

B) P

r)p

58. DKCcTeHCHBHBIE MOKA3aTEIH MOKHO NMPEACTABUTH BHIOM THATPAMMBL....
a) CexTopHas

0) CtonboukoBas

B) JIuneitnas

r) PaguanbHas

59./InHaMuKy SIBJIEHHUS 32 X-3aMKHYTBIil IUKJ BpeMEH! MOKHO N300pa3uTh BHIOM
AHATPAMMBL....

a) CexTopHas

0) PannanpHas

B) CTon0uKOBas

r) JIroGas

60. It rpaduyeckoro n3odpakeHusi MOTyT ObITh HCIOJb30BAHbI BU/IbI BEJIMYMH...



a) IHTeHCUBHBIC U DKCTCHCUBHBIC MTOKA3ATEITH
0) DKCTEHCHUBHBIC ITOKA3aTCIIM COOTHOIICHHUS
B) AOCOJIFOTHBIC M1 HHTCHCUBHBIC ITOKA3aTeIN
r) JItoOble BETMYHHBI

61. HauboJiee npaBuIbHOE ONpe/ae/ieHle BAPHANIMOHHOTO Psijia

a) DTO psll YMCIOBBIX 3HAUCHUH OTpeiesieH. MPU3HaKa, OTINYAIOIIUXCS APYT OT Jpyra 1o Bceil
BEJIMYMHE U HOPMAJIBHO PACIOJIOKEHHBIX B PAHTOBOM IOPSJIKE.

0) /lBa psia BeIMYMH, U3MEHSIIOIIMXCS B YOBIBAIOIIEM MJIM BO3PACTAIOIIEM MOPSIJIKE

B) Psi1 ynCIOBBIX 3HaYEHUN KAKOTO-TO KOJIMYECTBEHHOTO MOPSIIKA

r) CTaTUCTUYECKU psll, XapaKTepU3YIOIIMICS pacipe/ielieHueM Yncen yObIBAIOLIEM WU
BO3PAaCTaIOILEM ITOPSAKE

62. Onpenesienue BapuanTsol (V)

a) Yuciio, U3 KOTOPOro COCTOUT BapHALIMOHHBIN PsiJT
0) Hucio mpocToro BapuariMoOHHOTO psijaa

B) UHnCII0 CrpynmnupoOBaHHOTO BapUAIIMOHHOTO PS/a.
r) HucmoBoe 3HaUYCHUE H3y4aeMOro Ipru3HaKa

63. OnpenesieHue YaCTOThI

a) YacroTa, ¢ KOTOPO# BCTPEYAIOTCS KaX/1asi BAPHAHTA

0) YacroTa, oKa3bIBaloOIIas YUCII0O BAPUAHT B BAPHAITHOHHOM PSILY
B) YacToTa mpocToro BapHalmoHHOro psijia

r) YacroTa, moka3pIBarolias pasHooOpa3ue npu3Haka

64. Cpennsisi BeJIMUMHA — 3TO...

a) Benmnunna, xapaktepu3syrolasi TAIIWYHBIA YPOBEHb MPU3HAKOB COBOKYITHOCTH
0) BenmnunHa, oTpaxkaroiasi 00IIHe CBOMCTBA CTATUCTUYECKON COBOKYITHOCTH
B) O0001IeHHas XapaKTepUCTUKA MPU3HAKA B CTATUCTHUECKON COBOKYITHOCTH

r) Pasmep npu3Haka B pacyere Ha €IMHUILY OJHOPOTHOW COBOKYITHOCTH

65. B cTaTHCTHKY cpelHSS BeJIUYMHA 0003HAYaeTCs OYKBOI. ..
a)B
o) M
B) A
0l

66. K cpennuM BeJJMYHHAM He OTHOCUTCS
a) Mona

0) Menuana

B) Cpennsst apudmernyeckas

r) Cpennsisi reoMeTpuieckas

67.Haubos1ee nmpaBuiLHOE oMpeiesieHne cpeaHeii apudpMeTnyecKkoii mpocToi

a) CpenHsisi BEIMUMHA, MTOJIy4YEHHAs ITyTeM MPOCTOT0 CyMMHUPOBAHUSI BAPHAHT B JICJIEHUS] CYMMBbI
Ha O0IIMEe YMCIIO BCEX BapHaHT.

6) CpenHsis BeMUYMHA, TOJy4aeMOT0 U3 PSI0B, YaCTOTHl KOTOPBIX paBHBI €IMHUIIE I PABHBI
MEXy COOO.

B) Cpe;[Hsm BCJIMYHHA, [TOJTydacMasa KakKk 4aCTHOC OT ACJICHUA CYMMbI BApUAHT Ha CyMMY 4acCTOT.

r) CpenHss BEIMYKHA, [10Jy4aeMOe KaK YaCTHOE OT JICJIEHUS] CYMMbI BApUAHT Ha CyMMY HMX 4acToT,
PaBHBIX CAWUHUILIC.



68. HauOoJiee npaBu/IbHOE onpe/iejieHue cpeHeil apudMeTnyecKoii B3BelIeHHOI

a) HaunOonee yacto ynorpebiseMas 1 BCTpEeUaroIasicsl B CAHUTAPHON CTATUCTUKE U
Pa3HOBUIHOCTH CpeIHEH apu(hMEeTHIECKON BETUYNHBI.

0) cpenHsAs BEIMUYMHA, IIOTy4aeMasl U3 BapUallMOHHBIX PSIIOB, BAPUAHTHI KOTOPbIE BCTPEYAIOTCS C
Pa3IMYHON YaCTOTOU

B) CpenHsist BeMUuHa, oJdydaeMas IyTeM JeJIEHUs] CyMMbI BADUAHT Ha O0LIee YHUCIIO
HabIroeHn i

r) CpenHee U3 BapuaHT, IOBTOPSIIOIMXCS PA3IUYHOE YUCIIO Pa3

69. Han6oJiee mpaBU/IbHOE ONpe/aeieHue MOIbI

a) Mozna-cpensis BeTU4KMHA, KOTOpasi B IPOCTOM PSIY MOXKET ONPENeIAThCA MPUOIIIKEHHO B
CTPYIITUPOBAHHOM 110 opMyIe.

0) Mopa-BapuaHTa, IpUHUMAaeMasi 3a CPEIHIOI0 BETMYUHY, UCIIOJIb3yeMasi 11l  OLIEHKU CTPYKTYPHI
U3y4aeMoro psjaa.

B) Moja-BapuaHnTa, BCTpedaromascs ¢ HauOoJbIe 4acToToi

r) Mona-cpennss BenuunHa, 0003Havaromasicsa Hanboinee THIMYHOE 3HAYCHUE HM3Y4aeMOro
MpU3HAKA.

70. HauGoJiee npaBuJbHOE onpe/iejieHne MeTUAHbI

a) MeanaHa Ha3bIBaeTCS BApHAHTA, KOTOpasi HAXOJUTCS B CEPEMHE BapUAIIMOHHOTO PAAA.

0) Cpennsis BennunHa, 0003HAYAONIAs CPEANHHO-PACIION0KEHHYIO BAPHAHTY B JIOOBIX PAIAX.
B) Menunana-3To BapuaHTa, pacloIOKEHHAsl B CEPEMHE BAPHALMOHHOTO U AEJIsIIast ero Ha 2
paBHBIE YacTH.

r) CpenHsis Benu4MHa, 0003HaYaroasi CpeIMHHO-PACIIOI0KEHHYIO BAPHUAHTY B
CTPYIIIMPOBAHHOM BAPUALIMOHHOM psOYy.

71. HauOoJiee npaBu/IbHOE onpe/iejieHHe OLleHKH 10CTOBEPHOCTH

a) [Tomy4yeHHbIe pe3yIbTaThl XapaKTEPU3YIOT KOJTMYECTBEHHYIO PETIPE3EHTaTUBHOCTh
COBOKYITHOCTH.

0) OnpenenuTh BEPOATHOCTD MTPOTHO3a PE3YJIHTATOB U3YUCHHUE TAHHON COBOKYITHOCTH

B) [TomydeHHbIe pe3ynbTaThl B U3y4aeMO COBOKYITHOCTH MOKHO PacIpeesIuTh Ha BCIO
TeHEPaJIbHYIO0 COBOKYITHOCTD

r) YCTaHOBUTh BEPOSTHOCTH O/0IIMO. MPOrHO3a, C KOTOPBIM PE3yIbTAThl, IOJYYEHBI IIPU
M3Yy4EHHUH BBHIOOP. COBOKYITHOCTH MOYKHO ITEPEHECTH Ha T'€Hepall. COBOKYITHOCTb

72. Mepoii 10CTOBEPHOCTH BEJIUYHH SIBJISIETCH. ..
a) Cpennsis ommoOka

0) Menuana

B) Kputepuii noctoBepHocTn

r) AMIUIUTYAA psaa

73. K cioco0y onpeesieHusl 10CTOBEPHOCTH He OTHOCUTCSL. ..
a) OnpeneneHue.

0) Beruncnenue ommOKku cpeiHel BeTMUUHBI

B) Brruncnenne ommOKku OTHOCUTENBHOM BETMYUHBI

r) OnpeneneHye JOBEPUTENbHBIX TPAHHUIL

74. Cpennee kBaapaTHoe oTKJI0HeHHe (Q) xapakTepusyer ...
a) [lo3BossieT CyAUTh O YAaCTOTE U3Y4aEMOIO SIBICHHUS
0) [aeT npencraBieHne 0 pasHOOOPA3UH UCCIICAYEMOTO ITPU3HAKA



B) [lo3BosisieT paccunTaTh aMIUIUTYAY psla
r) [To3BoJIsIeT CyAUTH O MPABUIILHOCTH BapUALMOHHOTO psiJia

75. B cratucTHKe cpeaHsisi olu0Kka 0003HayaeTcsi OyKBOM.....
a)P
0)T
B) m
rM

76. BeposiTHOCTH 0€301IH00YHOI0 MPOTHO3a 0003HAYAETCSI OYKBOHA. ...
a)p

0)t

B) m

r)q

77. YpoBeHb BEPOATHOCTH 0€301IH00YHOI0 MPOTrHO3a 3aBUCHT.....
a) OT BeJIMUMHBI JOBEPUTEIBLHOTO HHTEPBAJIA.

0) OT cpeIMHHBIX © OTHOCUTEIIHHBIX BEJTUYHH.

B) OT BeTMYMHBI OIITMOOK CPETHUX BEITHYHH.

r) OT BeJIMYMHBI OIIMOOK OTHOCUTEIbHBIX BEIMYNH

78. Eciu moJiyueHHAasi MPU BHLIOOPOYHOM HCCJIEIOBAHUH PA3HOCTh MY CPABHUTEIbHBIMH
WJIH OTHOCUTEJbHBIMH IOKA3aTeJISIMH HeJJ0CTOBEPHA, CJIeyeT:

a) Mcrmosib30Bath qpyrue METO bl OIEHKH JJOCTOBEPHOCTH

0) yBEIMYUTH YUCIIO HAOTIOACHHIA

B) Mcnonp30BaTh Apyrue BUIBI BETHYUH

r) CuuTaTh pe3ynbTaThl OKOHYATETbHBIMU

79. B MeIUIIMHCKOI CTATHCTUKH Han(oJiee YaCTO MPUMEHsIeTCS MeTO/A CTAHIAPTH3ALMM. ..
a) MeToJ1 SKCIEPTHBIX OLIMOO0K

0) KocBeHHsIit MeTOT

B) OOpaTHBIil METO/.

r) [Ipsmoii meTo.

80.MeToa cTaHIapTU3AMU B MeTUIITUHCKOI CTATHCTUKYU NPUMEHSETCS C HeJIbIO ...
a) Jlyis cpaBHEHUS BEJIMYUH B MPOCTPAHCTBE M BO BPEMEHU

0) /s TMHAMUYECKOTO HAOIFOACHUS

B) /It cpaBHEHHS KaueCTBEHHO HE OJTHOPOJIHBIX MO COCTABY TPYIII

r) JJis u3y4eHus CTPYKTYPHI SIBICHHUS

81. IlepBblii TaN CTAHAAPTU3ALMM. ..

a) Beibop u pacyeT naHHBIX

0) Berancnenue oOImUX 1 10 HHTEHCHUBHBIX TPYIIOBBIX MMOKa3aTeeH.
B) Pacuer cTaniapTH30BaHHBIX MMOKa3aTemneit

r) Beiuncnenue "oxugaeMoro" yuciaa B COOTBETCTBUU CO CTaHIAPTOM

82.Tperuii 3Tan craHapTH3ALMU. ..

a) Berancnenue o0muUX U MO TPYIIIOBBIX MMOKa3aTeNeH

0) Pacuer cTanapTH30BaHHBIX NTOKA3aTEICH.

B) CpaBHEHHE TPYIIIT

r) Briuncnenue "oxugaeMoro" BEJIMUKMH B COOTBETCTBUU CO CTAaHAAPTHOM



83. BbiOop u pacyeT cTaHAapTa NPOM3BOAMTCS HA ITale MeTOAa CTAHJAAPTH3ALMM. ..
a) [lepBslii aTan

0) Bropoii atan

B) Tpetuii atan

r) UeTBepTHIi ATAI

84. 15 oTodpakeHus pe3yJIbTATOB HCCIeJOBAHUI METOJOM CTAHIAPTU3ALMH HCIOJIb3YyeTCsl
BUJ TA0JIMIGI...

a) CronbuKoBasi Auarpamma, npocras Tadnuuna

0) [IpocTas Tabnuma

B) ['pynmoBas tabnuna

r) Kombunarmonnas tabauna

85. CpaBHeHHe Ipyn Mo MoKa3arejaeM MPOU3BOIUTCS HA ..... ITalle MeTOa CTAHIAPTHU3ALMH.
a) [Istom

0) TpeTbeM

B) [lepBom

r) UeTBepToM

86.PacueT cTaHIapPTHU30BAHHBIX MOKa3aTejeil MPOU3BOIUTCS HA ..... ITalle METO/1a
CTaHIapPTH3AINH.

a) [IaTom

0) TperbeM

B) [lepBom

r) YerBepToM

87. Ilpu pacuerax MeTO0M CTAHAAPTHU3ALUM Yalle BCEro MCIOJIb3YIOTCS NOKa3aTe ...
a) lHTeHCUBHBIN MTOKa3aTelb

0) DKCTEHCHUBHBIN MMOKA3aTEIb

B) [loka3zaTtens HarysgHOCTH

r) Ilokasarenb cOOTHOIIEHUS

88. ITon MeTMIUHCKON CTATUCTHKOI MOHUMAIOT OTPAC/Ib CTATUCTHKHU, BKJIIOYAIOIIYIO:

a) CTaTUCTUYECKUE METOJIbI TI0 U3YyUEHUIO 37]0POBbS HACEIECHUS

0) COBOKYITHOCTh CTATUCTHYECKHUX METOJOB, HEOOXOIUMBIX IS aHaM3a fAestensHoct JIITY
B) COBOKyl'IHOCTI) CTaTUCTHYCCKHUX METOJI0B I10 I/I3y‘-IeHI/IIO 3)IOpOBI>${ HACCJIICHUS U d)aKTOpOB,
BJIMSIIOLIMX HA HETO, @ TAKXKE BOIIPOCOB, CBA3aHHBIX C MEIUIIMHOM U 3/IpaBOOXPaHEHUEM

I') CTATUCTUYECKHE METO/IbI [0 U3YYEHHUIO U COBEPILIEHCTBOBAHUIO YIIPABJICHUS B YUPEXKICHUAX
3paBOOXPAaHECHUS

89. IlpeaMeToM M3y4yeHHs] MeIMIIUHCKONH CTATUCTUKH SIBJsieTcs MH(popManms:
a) 0 3I0POBbE HACEIICHUS

0) 0 PKOJIOTHH

B) O KaJpOBOM MOJUTHKU

') O CAHUTAPHO-3MHIEMUIIOTMYECKOM OKPY>KEHUN

90. CraTucTHYeCKHUI METOI B MeHIIUHE U 3PABOOXPAHEHUU IPUMEHSETCS JIJIS:
a) M3YYCHHUsI TICUXOJIOTHIECKON aTMOC(ephl

6) HU3YUCHUA COCTOAHUA U ACATCIIbHOCTU COIIUAJIBHBIX OPraHOB

B) IUTAHUPOBAHUS HAYYHBIX MCCIICIOBAaHUN



T') U3y4eHHUs OOIIECTBEHHOTO 3/I0POBhS M (JaKTOPOB, €T0 OMPEACIISTIOIINX

91. OcHOBHBIMH MeTOaMH ()OPMHPOBAHUSA BHIOOPOYHOI COBOKYITHOCTH SIBJISIIOTCS:
a) Hay4HbIH

0) MEeXaHUYECKHUI

B) MUJIOTAKHBIN

T') IEpPBUYHBII

92.IlporpaMma CTaTUCTUYECKOT0 HCCJIeI0BAHUS BKJIIOYAET:
a) COCTaBJICHUE MPOrpaMMBbl cOopa MaTepuana

0) aHaIM3 COUATILHBIX (PAKTOPOB

B) onpezeneHrne 00beKTa UCCIIeA0BAaHMS

T') OIIpEJICIICHUE UCTIOTHUTEIICH UCCIIETOBAHHS

93. Pe3yabTaThl CTATHCTHYECKOT'0 MCCJIE0BAHUS AHAJU3UPYIOTCS HA OCHOBAHUH:
a) CTAaTUCTUUYECKUX (PEruCTPallMOHHBIX) YUETHBIX JOKYMEHTOB

0) aMOyJIaTOPHBIX KapT

B) CTAaTHCTUYECKHUX TAOJIHUIT

') HICTOPUH OOJIE3HH

94. K 3KCcTEeHCMBHBIM NIOKA3aTeJISAM OTHOCATCS:

a) MOKa3aTeIu POKIAEMOCTH

0) pacrpeieicHIe YUCIIa Bpadel 1o CIeUHaTbHOCTIM
B) TIOKA3aTeJIA MJIaICHYCCKOM CMEPTHOCTH

') 00€CIIEYCHHOCTh HACEJICHHUS BpadyaMu

95.K MHTEeHCHBHBIM MOKA3aTeJIAM He OTHOCATCS:

a) mokasarejb CMEPTHOCTH

0) mokazareiy MJaJeHYeCKON CMEPTHOCTH

B) IOKa3aTelsb 3a007€Bae€MOCTH

I') CTPYKTypa 3a00JIeBaHUI 110 HO30JIOTHYECKUM (opMam

96. BapuanuoHHBIIi psa - 3TO:

a) P YUCell, OTPAKAIOIINX YACTOTY (MOBTOPSAEMOCTD) IIM(POBBIX 3HAYCHUH H3ydaeMOro mpu3HaKa
0) psa IUGPOBBIX 3HAUCHUM PA3TUYHBIX TPU3HAKOB

B) Psil UACTIOBBIX U3MEPEHU MPU3HAKA, PACTIONOKEHHBIX B PAHTOBOM MOPSAJIKE U
XapaKTePU3YIOIIUXCS ONPEIETCHHON YacTOTOM

T') s TFOOBIX YUCe

97. Cpennsisi apudpmeTnyeckas - 3To:

a) BapMaHTa ¢ HAUOOJIBIIIEH YaCTOTON

0) pa3HOCTb MEXy HauOOJbIIEeH 1 HAUMEHbIIIEH BETMUYMHON

B) o0oO11aroniasi BeIM4YMHA, XapaKTepU3yIolllasi pa3Mep BapbUPYIOIIEro NpHU3HaKa COBOKYITHOCTH
T') BapuaHTa, HaXos1Iascs B CepeiuHe psaa

98. Cpennss omndka cpeHeii apudpmMeTnyecKoil BeJJMYNHBI (0IIMOKA penpe3eHTATHBHOCTH) -
3TO:

a) CpedHsist pa3HOCTh MEXAY cpelHell apuMeTH4ecKoil 1 BapuaHTaMHu psijia

0) BeJIMYMHA, HA KOTOPYIO MOIy4Y€HHAas CPeIH:S BEIMUYMHA BBIOOPOYHOM COBOKYITHOCTH OTINYAETCS
OT CPEJIHEro pe3ysbTaTa FreHepaabHOW COBOKYITHOCTH

B) BEJIMYMHA, HA KOTOPYIO B CPETHEM OTJIMYAETCS KaKasi BApMAHTA OT cpeiHell apuMeTndeckoi



T') CpelHss Pa3HOCTh MEXY YHCIaAMU

99. KoppeasimuoHHas1 CBSI3b MOKeT YCTAHABIMBATHCS MeKIY MPU3HAKAMM. ...
a) pOCTOM U Maccoi Tena y nereit

0) 4aCTOTOM IyJIbCA U JIBIXaHUS

B) YPOBHEM CHUCTOJIMYECKOTO U TUACTOJIINYECKOTO JIaBICHUS

T') YaCTOTOW CIIy4aeB XPOHUYECKUX 3a00JIeBaHHIA U OCTPBIX 32a00JICBaHHIA

100. MeToa cTaHaapTH3AIMU PUMEHSETCS:

a) JUIA OHpe[[eJ'IeHI/ISI xapaKTepa " CHJIBI CBA3U Me)KI[y ABYMsI HpI/I3HaKaMI/I

0) /IS OTIpe/ICIICHUsT OYEPETHOCTH MTPOIIECCOB

B) JUUISl OTIPEICIICHUS JOCTOBEPHOCTH PA3IMUMs ABYX CPAaBHUBAEMBIX MTOKa3aTeIeH

I') JUIS CPAaBHCHHSI HHTCHCHUBHBIX MTOKA3aTesIe B HEOTHOPOIHBIX 110 COCTaBY COBOKYITHOCTSIX

101. CymnocTh MeTO0/Aa CTAHAPTU3ALHH COCTOUT B:

a) YCTAaHOBJICHUM COOTBETCTBUS MEX1Y CPaBHUBAEMbBIMU IPYIIIaMHU U 3TaJIOHOM (CTaHAAPTOM)
0) ycTpaHeHHH BIUSHUS PA3JINYUil B COCTaBE CPABHUBAEMBIX I'PYIIN HA BETHUYHUHY 0000IAI0IINX
noka3areJiet

B) YCTAHOBJICHUU JOCTOBEPHOCTH Pa3INYUil ABYX CPAaBHHUBAEMBIX IPYIII 10 KAKOMY-TTHOO0
[MOKa3aTello

T') YCTAaHOBJICHHE JOCTOBEPHOCTH U COOTBETCTBUS

102. IIpu cpaBHeHNH HHTEHCHBHBIX NMOKAa3aTelIeil, MOJTy4eHHbIX HA OTHOPOIHBIX M0 CBOEMY
COCTABY COBOKYIHOCTSX, HEO0X0AUMO MPUMEHATh:

a) METOJ KOPPEJISALUT

0) MeTOJ] CTaHapTU3AIUU

B) OLICHKY JOCTOBEPHOCTH PA3HOCTH MOJYYEHHBIX MOKa3zaTenen

') MeToJ1 Ipob U OmUO0K

103. Innamuyeckuii psija - 3TO:

a) P YUCIOBBIX U3MEPEHHI OMPEIEICHHOT0 PU3HAaKa, OTIIMYAIOIIMXCS APYT OT Apyra Mo cBoek
BEJIMYHHE, PACIIOJIOKCHHBIX B PAHTOBOM ITOPSIJIKE.

0) psi YMCIOBBIX 3HAYCHU

B) PSIJT BEIMYWH, XapaKTEPU3YIONUX PE3YJIbTAThl HCCIICIOBAHUHN B Pa3HBIX PETHOHAX

T) psijl, COCTOSIIIMIA U3 OAHOPOIHBIX COMMOCTABUMBIX BETUYHH, XapaKTEPU3YIOIIUX H3MEHEHHS
KaKoTro-T100 SBJICHHS BO BPEMCHHU.

104. Cniocod npeodpa3oBanus (BbIPABHUBAHMS) TMHAMHYECKOT0 pPs/Ia:
a) YKpyIHEHHE UHTEPBAJIOB

0) BbIUKCIIEHHE CpeiHEN

B) BBIYMCIICHUE KO3 (DUIIMEHTa BapUaIlH

F) BBIYUCICHUEC MO/IbI

105. OcHOBHBIMH MOKA3ATEJSIMH THHAMHYECKOT0 PsiJIa He SABJISETCS:
a) TeMII pocTa

0) abCONMIOTHBINA TPUPOCT

B) TEMII IPUPOCTA

') CUTMaJIbHOE OTKJIOHEHHE

106. MakeThl CTATHCTHYECKHUX TAOJMII CO3AAI0OTCHA HA ATAIE CTATHCTHYECKOIr0 MCCJIe0BAHMA:
a) NIPY COCTABJICHUH IUIAHA U IPOrPaMMBbI UCCIIEI0BAaHUI
0) Ha sTamne coopa MaTepuata



B) Ha ATale CTATUCTHYECKON 00paboTKH MaTepruaaoB
T') IPY MPOBEICHUY aHAIIN3a PE3YIbTATOB

107. PerucTpanus po:kI1aeMOCTH U CMEPTHOCTH OTHOCUTCS K BUAY CTATHCTHYECKOTO
HAO0JII0IeHHs] H MEeTOAY CTATHCTHYECKOT0 HCCJIe0BAHNS. ...

a) eIMHOBPEMEHHOE

0) CIIOIIHOK

B) €XKEIHEBHOE

T') BBIOOPOYHBIHA

108. Hauoo.s1ee 00beKTUBHYI0 HHGOPMAIIHIO 0 COCTOSIHUM 310POBbsI HACEJIEHUS TIO3BOJISIIOT
NOJIYYUTh CIIOCOO0B HAOIIOAeHNSI:

a) orpoc

0) aHKeTHPOBaHUE

B) BBIKOIIMPOBKA JAHHBIX U3 MEIUIIMHCKON JOKYMEHTAI[U!

I') TECTUPOBAaHUE

109. K enmHOBpeMeHHOMY HAOII0OIEHHI0 OTHOCHTCS
a) perucTpanus poKICHHI

0) mepenuch HaCeICHUS

B) perucrpanus OpakoB

T') perucTpaius 3a00JieBaHI

110. K TexkymemMy Ha0/1101eHUI0 He OTHOCUTCS

a) perucTpanus ciy4yaeB CMEpTH

0) peructpanus ciiydaeB oOpalieHus B MOJIUKIMHUKY
B) Y4€T POJUBIIMXCS

I') IEpenuch HaCEeJIEeHUs

111. Insa 3xcnepTHOI olleHKH KavyecTBa M 3¢ (PeKTHBHOCTH MeIMIMHCKO IIOMOIIM B
KEHCKOM KOHCYJIbTAIMM 0TOOpaHa Kaxaas aecsatas ""MHauBuayanbHast KapTa OepeMeHHON H
poaniabHuLbI". BbiOOpKa ABAseTCA:

a) ciydaifHOU

0) ceneKTUBHOM

B) KOTOPTHOMH

T') COLIMATIbHOM

112. Exununa Ha0I01eHus onpeaesisieTcsi B 3aBUCHMOCTH OT:
a) MPOrpaMMBbl UCCIIEIOBAHMS

0) mIaHa UCCIIeT0BaHMS

B) LIEJIM U 33724 UCCIEJOBaHUS

T') IpeMeTa UCCIIeTIOBaHUS

113. 3 nepeyncJIeHHbIX BUI0B CTATUCTHYECKUX TAa0 U1l HauboJiee nHGOPMATHBHOI
SIBJISIETCSH:

a) mpocTas

0) rpynmnosas

B) KOMOMHALIMOHHASL.

T') CJIO)KHAsI

114. Tunmonornyeckue rpynmupPoOBKH MOTYT BKJIIOYATh CJIeIYIOUNH NPU3HAK:

a) AJl



0) pocT
B) Maccy Tela
T') IMar{o3

115. BapuanmoHHble TPYNNHUPOBKH MOTYT BKJIIOYATH CJIeIYyIOIIHe MPU3HAKH:
a) pocT

0) 1uarHo3

B) MOJ

r) npodeccuto

116. DkcTeHCHBHBIE MOKA3ATEIH MPUMEHSIIOTCS J1JIs1 ONpe/ieIeH s :
a) 4aCTOTHI SBJICHHUS B COBOKYITHOCTH (Cpeie)

0) yIeIbHOTO Beca YacTH B 1I€JIOM (BHYTPH OJTHOW COBOKYITHOCTH )

B) COOTHOIICHHS HECBSI3aHHBIX MEXy COOOH COBOKYITHOCTEH

I') YaCTOThI COOTHOILICHU I

117. DkcTeHCHMBHBIE MOKA3aTeIH MOTYT ObITH MPEACTABJIEHbI CJIeIYIOIIUM BHI0OM
AHATPAMMBI:

a) JIMHCWHBIMU

0) CeKTOPHBIMH

B) CTOJIOMKOBBIMH

I') KapTOrpaMMaMH

118. Pa3mep ommoku cpeaHeii apudpMeTnyeckoil BeTUYHMHbI 3aBUCHT OT:
a) TUIA BapHAlMOHHOTO Psizia

0) uKcrna ciydyaes

B) criocoba pacuera cpeaHen

') pa3HOOOpa3usl U3y4aeMoro Mpu3HaKa

119. CrarucTuyecKkuii MeTO/ MO3BOJIAIOLINI OIEHUBATH IOCTOBEPHOCTDH Pe3yJibTaToB,
MOJTy4YeHHBIX MPU BHIOOPOYHBIX UCCIETOBAHMUAX:

a) Koppesus

0) cTanmapTH3anuUs

B) Ompe/ie/icHHE JOBEPUTEIBHBIX TPAHHMII

T') OLIEHKA Pe3yJIbTaTOB

120. J{1st ycTaHOBJIEHUS CHJIBI M XapaKTepa CBSA3H MeXKAy NPU3HAKAMHU HYKHO HAWTH:
a) KO3 HUIIMEHT KOPPETSITIT

0) cpeiHEeKBaIPaTHUYECKOE OTKIOHEHHE

B) KpUTEPUI JOCTOBEPHOCTHU

I') CTaHJapTU30BaHHbIE TOKA3aTEIH

121.TouHoe onpeaeeHHe CTATUCTUKH KAK HAYKH:

A) Hayka 0 MaTepHaJIbHBIX SBIICHUSIX, UMEIONUX ONpe/IeIICHHbIC, KOJTHISCTBCHHBIC
XapaKTePUCTHKH.

b) OGmecTBeHHas Hayka, UCTIOIB3YIOMIAS TSl TOUHOCTH HH(POPMAIIHH pa3HOOOpa3HbIE
CTaTHUCTUYECKUE METOABI 00PabOTKM JaHHBIX.

B) OGmecTBeHHast Hayka, M3ydaroliasi KOJIMYECTBEHHBIX CTOPOHY MAaCCOBBIX OOIIECTBEHHBIX
SIBIICHUI B HEPA3PHIBHOW CBS3H C UX KQUeCTBEHHBIMH OCOOCHHOCTSIMHU.

I') OGmiecTBeHHAs HayKa, U3ydarolas TaHHbIE COOTBETCTBYIONICH HAYYHOW TUCIIMIUIAHBI IS
PaCKpBITHS €€ MaTepHAIbHON CYIITHOCTH.



122. OcHoBHbIE pa3iesibl CTATUCTUKHU:

A) Cratuctuka 3a0071€BaeMOCTH, leMorpaduaeckasi CTAaTUCTHKA.

b) CratucTuka 310poBbsl HACENIEHUS, CTATUCTHKA 3]JPaBOOXPAHEHHUS.

B) Cratuctuka aesTensHOCTH JIedeOHO-TIPOPMITAKTHUSCKUX OPTaHu3alnid, JeMorpadudeckas
CTaTHCTHUKA.

I') CrartucTtuka 31paBoOXpaHEHMs], CTATUCTHKA POXKIAEMOCTH.

123. K o61acTH MeTMIMHCKON CTATUCTUKH HE OTHOCHTCS:

A) IpenynpexaeHne u Je4eHne 3a00JICBaHMM.

b) U3yuenue 310pOBbsl HACEIEHUS B LIEJIOM U €r0 OTACIbHBIX TPYIIII.

B) BrisBienue 1 ycraHOBJIEHHE CBA3€H 3a001€BA€MOCTH M CMEPTHOCTH HACENIEHUS C Pa3IMYHbIMU
(hakTopaMu OKPYKAFOIICH CPEIIbI.

I') Ouenka >¢¢peKTUBHOCTU BO3/IEHCTBUS HOBBIX MEIUIIMHCKUX MPENapaToB Ha OMOJIOTHYECKHEe
OpPTraHU3MBI U COLUATBHBINA KOJJICKTHB.

124. O0beKT CTATHCTHYECKOT0 HCCIEJ0BAHUS:
A) Enunauna HaOmro1eHus

b) AtpuGyTuBHBIE NPU3HAKU

B) KonmnuecTBeHHBIE TPU3HAKH

I') Crartuctuueckast COBOKYIHOCTb.

125. T'enepajibHasi COBOKYIHOCTD — 3TO...

A) COBOKYITHOCTb, COCTOSIIIAsl U3 OOJIBLIONO YHCIIA €ANHUL] HAOIIOJCHHUS.

b) CoBokynHOCTh, 0TOOpa)keHHasi 10 OCHOBHOMY, Han0oJiee Ba)KHOMY IIPU3HAKY.

B) CoBokynHOCTb, cocTOALIAst U3 BCEX €AMHUL HAOIIOIEHHsI, KOTOPbIE MOTYT ObITh K HEl
OTHECEHBI B COOTBETCTBUU C LIEJIBIO UCCIICAOBAHMSL.

I') CoBokynHOCTb, 00BEM, KOTOPBIH MO3BOJISET BBISIBUTH O0IIME 3aKOHOMEPHOCTH U3y4aeMOro
SIBJICHUA.

126. IlpenmeToM aHAIU3a eIMHUI HAOTIOAEHHUS B CTATHCTHYECKOH COBOKYNMHOCTH CJYKHT....
A) ®akTopHbBIE IPU3HAKU

b) Yuernbie npusHaku

B) AtpuOyTrBHBIE TPU3HAKH

I') Pe3ynbTaTuBHBIE TPU3HAKT

127. Bri0opo4yHasi COBOKYIMHOCTb — 3TO....

A) CoBOKYIHOCTB, C(pOpMUPOBAHHAS C UCIIOJIb30BAaHHUEM BEIOOPOYHOTI'O METO/A.

b) PaznoBUIHOCTH TeHEPATHHOW COBOKYITHOCTH, COPMHUPOBAHHAS C YIETOM pa3Mepa U3y4aeMoro
SIBJICHUS.

B) CoBokynHOCTh, 0TOOpaHHast 10 KAKOMY-TO MPU3HAKY U3 HECKOJIBKUX COBOKYITHOCTEH.

I') YacTb reHepaabHOM COBOKYITHOCTH, OTOOpaHHAs CHeIUaIbHBIM METOJIOM H CIIy Kalast st
XapaKTEPUCTUKHA F€HEPATBHON COBOKYITHOCTH.

128. {nst ocHOBaHMA 00beANHEHHsI eIUHHUI] HAOTIOIeHUs B CTATHCTUYECKOI COBOKYIHOCTH
CIIYXKHUT:

A) pU3HAKH CXOJICTBA

b) arpuOyTuBHBIE IPU3HAKU

B) pe3ynbpTaTiBHBIE TPU3HAKU

I') dpakTopHBIE TPU3HAKU

129. IlepBUYHBIi 31€MEHT CTATHCTUYECKOI COBOKYIHOCTH:
A) IpU3HAK CXOJCTBA



b) ydernslii mpu3Hak
B) enunuiia HaOIr0IeHUS
I') cratuctuyeckas BemMunHa

130. YyeTHbIe NPU3HAKH 10 XapaKTepPy KJIACCHPUIUPYIOTCS:
A) Cy1iecTBEHHBIE U HECYIIIECTBEHHbIE

b) ATpuOyTHUBHBIEC U KOJUYECTBEHHBIE

B) ®axTopHBIE U KOIUUYECTBEHHbBIE

I') PesynbratuBHbIC U (paKTOpHBIS

131. Y4eTHble NPU3HAKH 110 B3AUMOCBSI3H KJIaCCUPUITUPYIOTCS:
A) ATpubyTuBHBIE U (PaKTOpHBIE

b) ®akTopHbIC B KOJIMYECTBEHHBIC

B) CymiectBeHHbI€ U HECYIIECTBEHHBIC

I') ®akTopHbIe U pe3yIbTaTUBHBIC

132. Penpe3eHTaTUBHOCTD — JTO ..

A) cOOTBETCTBHE MPU3HAKOB, OTOOPAHHBIX IS XapaKTEPUCTUKN 0OHEKTA UCCIICIOBAHMS, IIEITU 1
3aJ]auu MCCIel0BaHuUs.

b) KauecTBeHHast U KOJIMUECTBEHHAs IPEJCTABUTEIbHOCTh OTOOpPaHHOMH criell. MeTtoaoM yactu
o0bekTa cTat. MccnenoBanus, peiHa3HaueHHAas JUIsl XapaKTePUCTUKH BCEro 0ObEKTa B IIEJIOM.
B) JloctaTounblii 00beM BHIOOPOYHOI COBOKYITHOCTH.

I') KauecTBeHHass 0THOPOJHOCTb FeHEPAIbHONW COBOKYITHOCTH.

133. Cnoco0bl ¢popMHUPOBAHNS CTATHCTUYECKOI COBOKYITHOCTH:
A) o oxBarty, 10 BpeMeHHU HaOJII0AeHMUs], IO CIIOCO0Yy.

b) no Bpemenu Habmo1eHNUA

B) no nosnHoTe oxBata

I') mo Tvmam rpynnupoBokK, o crocodam.

134. CymecTByiomue BuAbI HA010eHUs] B 3aBUCHMOCTH OT MOJHOTHI 0XBaTa:
A) criioniHoe, BEHIOOPOYHOE

b) nonnoe u HenonmHoe

B) BeIOOpOUHOE U MTOTHOE

I') I'enepanbHoe, ciryyaitHbIil 0TOOD.

135. CymecTByomuii BUJbl Ha0JII0/IeHUI B 3aBUCUMOCTH OT BPEMEHH:
A) peTpoCneKTUBHOE, COBPEMEHHOE

b) nocrosiHHOE, mpepbIBUCTOE

B) Texymee, nocrosiHHOE

I') Texyiee, eTMHOBPEMEHHOE.

136. CymecTByouue Bi/ibl Ha0I104eHUIl B 3aBHCUMOCTH OT clocofa:

A) BpikonupoBKa JaHHBIX, MEXaHUYECKUN 0TOOP

b) HenocpencTBeHHas perucTpalys, BBIKONMPOBKA JAHHBIX, aHAMHECTUUECKUH.
B) ankerupoBaHnue, orpoc, HeMoCpeICTBEHHAs! PErUCTpaLus.

I') ciunomrHoe, Tekyliee, eAMHOBPEMEHHOE.

137. Penpe3eHTATHBHOCTb BHIOOPKHU 32aBUCHUT:

A) OT 1lenu u 3a71a4 UCCIIeJOBAHUS

B) OT 04HOPOAHOCTH CTATUCTUYECKOTO MaTepHraa

B) ot uncnennocTu u cnoco6a GopMUpPOBaHUS BHIOOPOYHOM COBOKYITHOCTH



I') oT 06BEMa BEIOOPOUHON COBOKYITHOCTH

138. XapakTepucTuKa nepenucu HaceJeHHsl, KAK CTATHCTHYECKOI0 HCCJIeI0OBAHMNSI, C y4eTOM
1-oxBara, 2-BpeMeHH, 3-cnoco6a HAOIIOIEHUSA

A) 1-BpIOOpOYHOE, 2-TeKyIIee, 3-HETOCTPEACTBEHHAS PETUCTPALINH

b) 1-ciuomnoe, 2-enMHOBpEMEHHOE, 3-aHaAMHECTHUECKU I

B) 1-crutonHoe, 2-Tekyiiee, 3-aHKETUPOBAHUE

I') 1-ciyuaiinblii oTO0p, 2-eIMHOBPEMEHHOE, 3-0IpoC.

139. CrarucTuyeckoe uccjieoBaHue HAUYNHACTCH:
A) C TIOCTaHOBKH LU M 3a/1a4 HCCIICIOBAHUS

b) C cocraBnenus nporpamm Hcciaea0BaHus

B) ¢ cocraBieHus miaHa HCCIISI0BaHMUS

I') c onpenenenus equHuUIl U HAOTIOACHUS

140. B craTucTHKE OCHOBHAA 11€JIb cOOPA JOCTATOYHOI0 YMCJIA HAOJIIOIEHHIA:

A) HCKITIOUEHHUE CITy4allHbIX OTKJIOHEHHH

b) BbIsIBIIEHHE OCHOBHBIX 3aKOHOMEPHOCTEH

B) Ilo3BouisieT AaTh KaueCTBEHHYIO XapaKTEPUCTHUKY CTATUCTUUYECKONH COBOKYITHOCTH.
I') [loBbilIEHNE TOCTOBEPHOCTH CTATUCTUYECKUX JAHHBIX

141. Bb16op enuHML HAOII0eHUS OTIPeae/IsieTCs:
A) mporpamMmoii aHanmza

b) Lenwto 1 3agauamMu uccie0BaHus

B) IIporpammoii pazpaboTku

I') Bugom cratucTryeckoro uccieoBaHus

142. Ilpu BbIOGOpE Y4ETHOIO JOKYMEHTAa HE0OX0AUMO PYKOBOACTBOBATHCS:
A) IIporpammoii pazpaboTku

b) IIporpammoii ananu3za

B) IIporpammoii cbopa marepuana

I') O6BéMom uccenoBanus

143. lIporpamma coopa MaTepuaja npeacTaBjiasieT co00i:

A) mepBUYHBIN CTATUCTUYECKUH TOKYMEHT C IEPEYHEM YUETHBIX MPU3HAKOB, MOUICKAIINX
perucTpanuu.

b) I'pynnupoBka y4eTHBIX IPU3HAKOB

B) UncTpykuus no Merorke cobopa Marepuana.

I') Cpoku pabGoThI MO OTAEIBHBIM TaNaM | ONEPALIUSIM.

144. TIporpamma pa3padoTKu MaTepuasa npeacTasJisieT co00ii...
A) Cpoxu paboThI TIO OT/ICIBHBIM dTaniaM U OTepaIiusiMm

b) Onpenenenne o0bekTa HAOIIOICHUS

B) Onpenenenne o0bekTa HaOIIOACHUS

I') CocraBieHne MakeToB CTATUCTUYECKHUX TaOJIUI.

145. OnHOpPOAHOCTH CTATHCTHYECKOr0 MAaTEPHAJIa I0CTHIAETCS

A) SICHOCTBIO 1IeJIeH U 33a]1a4 HCCIICIOBAHUS

b) noctaToyHBIM YHCIIOM HAOIIOCHUS

B) npaBunbHBEIM 0TOOPOM YUETHBIX IPU3HAKOB

I') rpynnupoBKkoil MaTepuaia 10 OCHOBHBIM, OIIPEIEISIFOIINM JaHHOE SIBJIEHUE, TPU3HAKOM.



146. I'pynnupoBKa NPU3HAKOB MPOBOAUTCS € HEIbIO....

A) BpIIBUTH 3aKOHOMEPHOCTHU B U3Y4aEMOM SIBIICHUU

b) BeiaenuTh KaueCTBEHHO OAHOPOIHBIE TPYIIIBI AJIsl YCTAHOBJIEHUS OIIPEAeIEHHBIX
3aKOHOMEPHOCTEH B U3y4aE€MOM SIBJICHUMU.

B) O6aerunts c60p 1 pa3paboTKy Marepuaia

I') OGner4nTh cocTaBieHNE MAKETOB CTATUCTHYECKUX TAOIHII.

147. B 3aBUCMMOCTH OT XapaKTepa YYMTbIBaeMbIX IPU3HAKOB Pa3JM4al0T BH/bI
rpyNInUupoOBoOK:

A) atpuOyTHUBHBIE M KOJTHMYECTBEHHBIC

b) xonmuecTBeHHbIE U KaUECTBEHHbIE

B) BapuannoHHslie U aTpuOyTUBHBIE

I') Tunmosiornyeckue 1 BapualluOHHbIE

148. I1n1aH cTATHCTUYECKOT0 MCCIeI0BAHUS MPeycMaTPUBaeT:

A) Onpenenenust 00bEKTa UCCIEAOBAHUS U CIIOCOO0B (hOPMHUPOBAHMS 0OBEKTA UCCIICIOBAHUS
b) Onpenenenne o0bekTa UCCIEIOBAHUS

B) Crioco6s1 hopmupoBaHus 00BEKTa HCCIICTOBAHUS

I') CriocoObI aHAJIM3a CTATUCTHYECKOTO MaTepHraa

149. llludpoBka MaTepuaaa — 3TO..

A) IlpocraBnenue onpenenéHHbIX mWudpoB

b) YcnoBHble 0003HaueHMs 3aperuCTPUPOBAHHBIX IPU3HAKOB

B) BBeienue coueranus nudp U 3HAKOB.

I') npocraBieHne NOPsIKOBBIX HOMEPOB IIPH pa3paboTKe MaTepuania

150.Tunosiornyeckasi rpynnupoBKa — 3710...

A) rpynmnupoBka 1o npu3Hakam, UMEIOIUX YUCIOBOE BhIpaXKEHNE

b) rpynnupoBka 1o GpakTOpHBIM U pe3yJIbTaTUBHBIM ITPH3HAKaM

B) rpynnupoBka no npu3zHakamM, KOTOpbI€ MOTYT OBITh BBIPaXKEHBI CIIOBECHO, OIMCATEIBHO.
I') rpynnupoBKa 1o npu3Hakam eJMHUIIbI HaOI0AeHUs

151. BapuanuoHHasi rpyniupoBKa — 3T0..

A) rpynmnupoBka 1o npusHakam, UIMEIOIUM YHCIIOBOE BbIpAaXKEHHE

b) rpynnupoBka 1o npu3Hakam, KOTOpPbIE MOTYT OBITh BBIPAXKEHBI CJIOBECHO.
B) rpynnupoBka 1o GpakTopHBIM U pe3ylIbTaTUBHBIM IPHU3HAKAM.

I') rpynnupoBka 1o aTpuOyTUBHBIM U KOJTMUECTBEHHBIM MTPU3HAKAM.

152. B cTaTHCTHYECKOM HCCJIETOBAHUU UCMOIb3YIOTCS BUBI TA0IHII..
A) rpynmnoBsle U KOMOMHALIMOHHbBIE

b) Yucnosele, onucarenbHble

B) onHO-BYX-TpexmnoibHbIE

I') mpocTsie, TpyIIOBEIe, KOMOMHAIIMOHHBIE.

153. IIpocrast Tab/M1a NpeACTaBJIsIeT CODON ..

A) UTOTOBYIO CBOJIKY JaHHBIX IT0 OJJHOMY ITPU3HAKY.

b) O6benuneHne NPU3HAKOB U3 Pa3IHMYHBIX TPYMITUPOBOK
B) OGmue cBenenus 06 n3ydyaeMbIX MpU3HAKax

I') cBoky o (pakTOpHOMY MPU3HAKY

154. I'pynnoByo Ta0auny Xxapakrepusyer:
A) CBoOoaHbIC TaHHBIE C TPYMITUPOBKOM 1O ABYM M O0Jjiee Mpru3HaKaM



b) Pacnpenenenue no AByM KOJMYECTBEHHBIM MIPHU3HAKAM
B) CBonky mo n1Bym u 60ee pakTOpHBIM MPU3HAKAM
I') cBOzKy 110 BYM 1 O0Jiee Ka4eCTBEHHBIM ITPU3HAKAM.

155. KomOuHanuoHHas Ta0/MIa MPeACTABJIAET COOON. ..

A) pacnpesienieHne Mo Ka4eCTBEHHOMY KOJIMYECTBEHHOMY MPU3HAKY

B) pacnipenencHue 1mo AByM u OoJiee IpU3HAKaM

B) cBOOOIHBIE TaHHBIE B COUYETAHUHU TpeX U O0Jiee B3aMMOCBSI3aHHBIX TPH3HAKOB.
I') Pactipenenenne 1o pakTOpHOMY M PE3yJIbTATUBHOMY IIPH3HAKY.

156. B coaep:kanuu 1-ro 3Tana cTaTUCTUYECKOT0 MCCIT0OBAHUS He BXOJIHUT:
A) ompenienieHrie 00bEKTa UCCIICIOBAHUS

b) KOHTpOJIb TOKYMEHTOB

B) BBIOOp equHUITEI HAOTIOICHUS

I') cocTaBnenue miaHa UCCIICIOBAHUS

157. B coaep:kaHuM 2-T0 3TaNa CTATHCTUYECKOI0 UCCJIeJOBAHNS He BXOIUT:
A) BpIkonupoBKa JaHHBIX

b) Cratuctuueckuii ananu3 marepuana

B) Henocpenctennas perucrpanus

I') 3anonHeHne perucTpalluOHHBIX TaHHBIX.

158. B conepixanum 3-ro 3Tana CTAaTUCTHYECKOT0 MCCJIeIOBAHUS He BXOMT:
A) KonTposs coOpanHOro Marepuana

b) llIndpoBka n packiaaka KapT 110 rpynmnam

B) cocraBnenue nporpamm pa3zpaboTKu MaTepuaia

') mozcyeT 1 3amoNHeHHs KapT 10 TpyInaM

159. B conep:xanum 4-ro 3Tana CTAaTUCTHYECKOT0 MCCJIeI0BAHMS He BXOIMT:
A) JluteparypHoe odopmiieHNE TaHHBIX

b) OGo0mieHue pe3ynpTaToB

B) Cocrapiienrie MakeTOB CTATUCTUYECKUX TAOJIUIL

I') KauecTBeHHas OIleHKA BBISIBIICHHBIX 3aKOHOMEPHOCTEH

160. B crarucTHYecKOM HCCIeI0BAHMH MOCJIe YSICHEHHUS LeJIN U 32/1a4 BeAyIIMM SIBJIsAeTCH:
A) cOop maTepuana

b) Pa3zpaboTka u cBO/IKa TaHHBIX

B) Ananu3 nony4eHHbIX JaHHBIX

I') CocraBienue miaHa u MpoOrpaMMbl UCCIIETIOBAHUS

161. B craTucTHKe HCMOJb3YeTCs BUAbI BeJTHYMH:
A) mocToBepHbIE, HEIOCTOBEPHBIE, OTHOCHUTEIIEHBIC
b) aGcomntoTHbIE, OTHOCUTENbHBIE, CPEAHNE

B) cpennue, abconroTHbie, OobIMe

I') renepanbHble, BEIOOPOYHBIE, CPETHHE

162. AGcoroTHAS BEJTHYHHA — ITO..

A) BennumnHa, Hecyas HHGOPMAIUIO O pa3Mepe SIBICHUN

b) BennuunHa, naromas KAYECTBEHHYIO XapaKTePUCTHKY

B) Benmnuunna, ucnonb3yemas 11 00001maroneid XapakTepUCTHKA COBOKYITHOCTH
I') BenmurHa, HCTIONB3yeMast ISl CPABHEHUS M COMIOCTABIICHHS] COBOKYITHOCTEM



163. HegocTaTok a0COIIOTHBIX BeJIHYUH 3aK/IH04aeTCs B...

A) TpyAHBI 1151 3aIIOMUHAHUS

b) He narot o600mIaroNel XapaKTEPUCTUKN CTATUCTUIECKON COBOKYITHOCTEH

B) ucnonp3yetcst TOBKO JTsi 00001Ia0IIeH XapaKTEPUCTUKH U3YIaeMOTO SIBJICHHS
I') HecyT HerOCTOBEpHBIE CBEICHUS 00 N3y4aeMOM SIBIICHUU

164. [lasi xapaKTepUCTHUKH YACTOTHI SIBJICHHUH cJieyeT YHOTPeOasiTh MOKa3aTeu:
A) COOTHOIICHUS

b) skcTeHcHBHBIC

B) unrencuBHbie

I') HarnmsigHOCTH

165. UnTeHCHBHBIE MOKA3ATEJIH UCIOJIb3YIOTCS JIJIsI:

A) HarnsinHo nokasaTh pa3iudusi CpaBHUBAEMBIX TPYIII

b) JlaTth xapakTepuCTHKY psiAa, COCTOSIIETO U3 OAHOPOIHBIX COIOCTABIIIEMbIX BEJIHYMH.
B) IToka3aTp 10110 4acTH B LIEJIOM.

I') Cyauts 0 yactoTte siBIECHUI.

166. Iloka3zaTeb HATJIAAHOCTH MOKHO BBIYMCJIUTH HA OCHOBAHUHM JAHHBIX:
A) Ha OCHOBaHUHU aOCOIIOTHBIX BEJIUYUH

b) Ha ocHoBanuu 1100BIX BETMYUH (KPOME HHTCHCHBHBIX ITOKA3aTEIICH )

B) Ha ocHOBaHMM OTHOCHUTENbHBIX BETUYHH

I') H ocHOBaHUM CpEAHUX BEIUYUH

167. BoluncileHHe KAaKOr0 MoKa3aTeisi npuBeaeHo Huxe: 15400 ciyuyaen
3aperucTpupoBaHHbIX 3a60aeBanuii 1000/27320 xxureneii — 700%

A) 3KCTEHCHBHOT'O

b) UnTencusHoro

B) HarmsaHOCTH

I') cooTHOMIEHUS

168. B TeueHun rojaa 3apeructpupoBano 11055 3ad6osieBanuii, B TOM 4HCJI€ CPeIH MYKINH —
44666, :;xeHIUH — 6589». 3 aHHBIX MOKHO PAaCCYUTATH NOKA3aTeJb

A) 3KCTEHCHBHBIE

b) HarnsaHOCTH

B) unTtencuBHble

I') cooTHOMICHUS

169. Uncnennoctsb Hacesnenust 8870000, unciio Bpayeii-ctoMaTo10roB — 278, 4ncs10 3yOHbIX
Bpaueil — 520». U3 1aHHBIX MOKHO PACCYMTATH IOKA3aTeNb:

A) UHTEHCUBHBIE

b) sxcTeHCcHBHBIE

B) cooTHomenus

I') narnsgHOCTH

170. Yncao npomeammx npodp. Ocmotp — 4200, u3 Hux kapuec 3y00B BbisiBjieH y 1570» U3
AAHHBIX MOKHO PACCYUTATH MOKA3aTeNb:

A) COOTHONICHHS

b) skcrencuBHOCTH

B) nHarmsigrocTH

I') unTencuBHOCTH



171. CTpyKTYpYy HM3y4aeMoro siBjieHHsl XapaKTepu3yeT NMoKa3aTelb...
A) AMHAMUYECKOTO psia

b) naTeHCUBHBII

B)narnsaaoctu

I') sxcTeHCUBHBIE

172. MeTOoauKA BHIYMCICHUS IKCTEHCHBHOI'0 MIOKA3aTe s

A) OTHOIIEHHUE YHCIIA, BEIPAXKAIOLIETO BEIMUYNHY JAHHOTO SIBJICHHUS K BEJIMYMHE BCEH COBOKYITHOCTH
b) oTHOWmICHNE YacTH SBICHNUS K LIEIOMY SBJICHUIO

B) oTHoOmIEHKE psifa yKCen K OHOMY U3 HUX, TpuHUMaeMoMmy 3a 100%

I') OTHOLIEHNE aOCOMIOTHOTO YPOBHS MTOCIIEYIOILEr0o YUCiia K IpeabayiemMy B %

173. MeToauKa BHIYMCICHUS MOKA3ATEI HALJIATHOCTH:

A) OTHOIIIEHUE YMCIIa, BEIPAXKAIOIIETO BEIIMINHY JAHHOTO SBJICHUS K BEJIMUYNHE BCCH COBOKYITHOCTH
b) oTHOIICHNE YacTH SBICHUS K LIEIOMY SIBJICHUIO

B) oTHomIEHKE psifa yKcen K OIHOMY U3 HUX, IpuHUMaeMoMmy 3a 100%

I') OTHo1IEHNE a0COMOTHOTO YPOBHS MOCIEAYIONIEr0 YKCa K IPeabIIyeMy B %

174. Onpenesienne nmoka3aTesisi COOTHOILIEHUSI

A) U3MeHEeHUs SIBIEHUS BO BPEMEHU

B) pacnpeneneHue 1meaoro Ha 4actu

B) OTHOILIICHUC Memz[y ABYMsI CaMOCTOATCIBbHBIMHA COBOKyrIHOCT?IMI/I

I') comocTaBenue psijia OTHOPOAHBIX BEJIUYHMH, HUMCIOIIMX Pa3HbIA XapaKkTep

175. Onpenenenne HHTEHCUBHOTO MOKA3aTeJsl

A) XapakTepuCTHKa SBJIEHUH B CpeJie, HEMOCPEACTBEHHO C HUM HE CBA3aHHOMN
b) usmenenus siBneHnit BO BpeMeHH

B) pacnipenenenue 1enoro Ha 4yactu

I') yacToTa siBNeHMi B cpejie, HEMOCPEACTBEHHO ¢ HUM CBSI3aHHBIN

176. B craTucTHKe OTHOCHTEIbHAS BeJIMYMHA, 0003HAYaeTCsl OYKBOI
A)M

b)m

B) P

Dp

177. DkcTeHCMBHBIE OKA3aTeJIM MOKHO NMPeICTABUTH BUAOM IHATPAMMBI:
A) cexTopHas

b) cronbukoBas

B) nuneiinas

I') panuanbHas

178. ilunaMuKy sIBJEHHS 32 X-3AMKHYThIH MK/ BpeMeHH MOKHO H300pa3uTh BUAOM
AUArpaMMBblI:

A) cexTopHas

b) panuanbhas

B) cronbukosas

I') moGas

179. las rpaguyeckoro u3o0paskeHusi MOTyT ObITh HCNOJIb30BAHBI BU/IbI BEJIMYHH:
A) UHTEHCHUBHBIE U PKCTCHCHUBHBIC TTOKa3aTEIN
B) skcTeHCcHBHBIE TOKA3aTENU COOTHOIICHUS



B) aGcontoTHBIE 1 MHTEHCHUBHBIC TTOKA3aTEIH
I') nroOble BeMMUUHBI

180. Hau6o.,1ee mpaBuJibHOE ONpejieJieHHe BAPUALMOHHOTO Psijia:

A) 3T0 psJl YUCIOBBIX ONPEIEIEHHOTO MPU3HAKA, OTIMYAIOIIMXCS APYT OT APYyra Mo Bcel BeIHMUrHE
¥ HOPMAJIBHO PACIIOJIOKEHHBIX B PAHTOBOM IOPSIKE.

b) nBa psina BenuunH, U3MEHSIOMIMXCS B YOBIBAIOIIEM WJIM BO3pPACTAIOUIEM MOPSIIKE

B) psin uncnoBbIX 3HAaYEHHUI KaKOT0-TO KOJTMYECTBEHHOTO TIOPSIKA

I') cratuctuueckuit psizi, XapaKTepU3YyIOLIUICS paciipe/ie]IeHHeM YUCell B yObIBAIOLIEM WU
BO3PAaCTAIOIIEM ITOPSAIKE.

181. Onpenenenne Bapuantoi (V) —

A) 9HCII0 U3 KOTOPOTO COCTOUT BapUALMOHHBIN st
b) uncio mpocroro BapHanoHHOTO psia

B) 4mcio crpynnupoBaHHOrO BapUaMOHHOTO psijia
I') unciioBoe 3HaYCHUE U3y4aeMOr0 IIPH3HAKA.

182. OnpeneneHue 4acTOTHI

A) YactoTa, ¢ KOTOpPOI BCTpEUarOTCs Kakasi BapHaHTa

b) Yacrora, nmoka3siBaromias 4uciio BapuaHT B BAPHAITMOHHOM PSTY.
B) YacToTa mpocToro BapuaimoHHOTO psa

I') YacTora moka3bIBaromias pasHooOpa3ue mpru3HaKa

183. Cpeaunsis BeJIfUUHA — ITO...

A) Bennuuna, xapakTepu3yromas TUIIHYHbIN IPU3HAKOB COBOKYITHOCTH

b) BennuuHa, otpakaromiasi o01irie CBONCTBA CTATUCTUYECKONW COBOKYITHOCTH
B) OGo01eHHas xapakTeprcTHKa MpU3HaKa B CTATUCTUYECKON COBOKYITHOCTH
I') paszmep nmpu3HaKa B pacyeTe Ha €JMHULYY OJHOPOJHON COBOKYITHOCTH

184. B craTucTuKe cpeIHsAs BeJTUYMHA 0003HAYaeTcsi OYKBOIi.
A)B
b)M
B) A
DA

185. K cpennuM BeTHYMHAM He OTHOCHTCS
A) Mona

b) Menuana

B) Cpennsist apudmernueckas

I') cpenusis reomeTpuyeckas

186. Haubo.s1ee npaBuJibHOe onpeie/ieHne cpeaHeii apudMeTnyecKoii mpocToi

A) cpenHsis BEIMYMHA, TOTyYSHHAs! TyTEM MPOCTOT0 CYMMHPOBAHHUS BAPUAHT B JICJICHUS] CYMMBI Ha
o011ee Yrciio BcexX BapuaHT

b) cpennsis BenmurHa MOTy4aeMOTO U3 PAJOB, YACTOTHI KOTOPBIX PaBHBI €IMHHIIE HIIH PABHBI
MEXITy OO0

B) cpennsis BennunHa nogydaemasi Kak 4aCTHOE OT/ICICHUE CYMMBI BADHAHT HA CYMMY 4acTOT

I') Cpenuss BennuuHa, Moidydyaemasi Kak 4aCTHOE OT JI€JIeHHs] CyMMbl BapHaHT Ha CyMMY HX
49acCTOT, PaBHBIX CAUHULIC

187. Hanbo.s1ee npaBuJibHOeE omNpe/ieJieHHe cpeaHeii apudMeTnyeckoii B3BelIeHHOMH
A) HamboJee 4acTo ynorpedsieMoe U BCTpEUaroieecs B CAaHUTAPHOW CTaTUCTUKE M Pa3HOBHIHOCTh



cpenHel apuMeTHIeCKOl BETMYHHBI.

b) cpeansis BenmuumHa, noaydaeMasi U3 BapuallMOHHBIX PsIIOB, BAPUAHTHI KOTOPBIE BCTPEUAIOTCS C
Pa3IMYHON YaCTOTOM.

B) Cpennsist Benmu4mHa, mojrydaeMasi IyTeM JeJIeHUs CyMMBI BApUaHT Ha 00IIlee YHCII0 HAOII0IeHUH
I') Cpennee u3 BapuaHT, MOBTOPSIOLIUXCS PA3IMUHOE YUCIIO Pa3.

188. Hauobo.s1ee npaBuJibHOE onpejieieHne MOIbI :

A) Moja — cpeHss BeIMYMHA, KOTOPasi B IPOCTOM PSITy MOKET ONPEAETATh NPHOIMKEHHO B
CTPYIIIMPOBAHHOM 110 hopmyIe.

b) Mopa- BapuaHTa , IpMHMMaeMasi 32 CPEIHIOI0 BEJIMUUHY, UCIIOIb3yeMasl 111 OLEHKH CTPYKTYpbI
U3y4aeMoro psja.

B) Mopa — BapuanTa, BCTpEeUaromasicsi ¢ HanboJIbIIeH YaCTOTOM.

I') Mona — cpennsis BenuurHa, 0003Hayvarolasi Haubosiee TUIIMYHOE 3HAUEHHE N3y4aeMOro
MpHU3HAKa

189. Haubo.1ee npaBuJibHOeE oOnpe/ieJieHHe MeIHAHBI :

A) Menuana Ha3bpIBaeTCsl BapHaHTa, KOTOpask HAXOAUTCS B CEPEeIUHE BApUALIMOHHOTO Psijia.

b) cpennss BennumHa, 0003HAYAIOIIAS CPEAUHHO-PACIIONOKEHHYIO BAPUAHTY B JIFOOBIX psiiax.

B) Menuana — 310 BapuaHTa, pacrojoXeHHas B CepeIMHE BapUAIIIOHHOTO U JIENSIIas €ro Ha 2
paBHBIE YaCTH.

I') cpenusis BenuurHa, 0003HAYAOIAs CPEIUHHO PACIIONOKEHHYIO BApUAHTY BCIPYIIHPOBAHHOM
BapHALlMOHHOM PSITY.

190. Han6o.s1ee npaBUILHOE OIIpe/ie/IeHHe OLIeHKH J0CTOBePHOCTH:

A) [TomyueHHbIE pe3yabTaThl XapaKTEPU3YIOT KOJMUECTBEHHYIO PENPE3eHTaTUBHOCTh
COBOKYITHOCTH

b) onpenenuTs BEpOATHOCTH MPOTHO3a PE3Y/IbTaTOB U3YUYEHUS TaHHON COBOKYITHOCTH

B) ITonyueHHble pe3yabTaThl B U3y4aeMON COBOKYITHOCTH MOXKHO PaclpeieuTh Ha BCIO
TE€HEPAIBHYIO COBOKYITHOCTD.

I') ycTraHOBUTB BEpOSATHOCTH O€30IIMOO0YHOrO MPOrHO3a, C KOTOPBIM PE3YJbTaThl, HOTYyYEHBI IIPU
M3YyYEHHUH BHIOOPOUHON COBOKYITHOCTH MOXHO MIEPEHECTH Ha TE€HEPATIbHYIO0 COBOKYITHOCTb.

191.Mepoii 10CTOBEePHOCTH BeJIMYUH SIBJISICTCS:
A) cpeansis ommoka

b) Mmennana

B) xputepuii 1ocToBepHOCTH

I') amnuryna psaga

192. K cnocody onpenesneHust 10CTOBEPHOCTH He OTHOCHUTCH...
A) omnpenenenue

b) Beruncienue ommOKu cpeHel BEIMYUHBI

B) BbIuncienne ommuOKy OTHOCUTENBHON BEIUYUHBI

I') onpenenienne qOBEPUTEIBHBIX IPAHHII

193. CpenHee KBaJpaTHOE OTKJIOHEHHE XapaKTepu3yerT..

A) TIO3BOJISIET CYANTH O YaCTOTE U3YIaeMOTO SBICHUS

b) naer mpencrasienne o pasHOOOpa3uu UCCIEAYEMOTO MPU3HAKA
B) mo3BosisieT paccunTath aMIUIATYAY psiaa

I') no3BosiieT CyauTh O MPABWJIBHOCTH BApUALIMOHHOTO pAJa.

194. B craTucTuke cpeHss olIMOKa 0003Ha4YaeTcs OYKBOIi
A)P



BT
B)m
NMm

195. BeposiTHOCTH 0€301IMOO0YHOr0 MPOTrHO3a 0003HAYaeTCcs OYKBOIt
A)p

b)t

B) m

g

196. YpoBeHb BepOSITHOCTH 0€301IMO0YHOT0 MPOTrHO3a 3aBUCHT:
A) OT BeTMUMHBI TOBEPUTEILHOTO HHTEPBAJIA

B) OT cpeiMHHBIX U OTHOCUTEIIBHBIX BETUYUH

B) ot BenmnunHbI OIMOOK CPETHUX BETUYUH

I') oT BeM4YMHBI OIIMOOK OTHOCUTEIILHBIX BETHUNH

197.Ecan mnosiyyeHHasi IpU BBIOOPOYHOM MCCJIEJOBAHUM PA3HOCTb MEKIY
CPAaBHHUTEIbHBIMUMIN OTHOCHTEIbHBIMU NMOKA3aTEJIsIMH He0CTOBEPHA, CJIeyeT...
A) UCIIONB30BATh JAPYTrHUEe METOBI OLEHKU JOCTOBEPHOCTH

b) yBenuuuth umciio HabnroaeHUn

B) wucnonp3oBath Apyrue BUBI BEIUYHH

I') cuuTath pe3ynbTaThl OKOHYATEIbHBIMU

198.B MeIMUIMHCKOH CTATHCTMKH Haubojee 4acTo NMPUMEHSIETCS MeTo]
CTAHJAAPTH3ALMUH. ..

A) MeTOA SKCIEPTHHIX OIINOOK

b) xocBeHHBIN MeTOf

B) ob6partHblii MeTon

I') npsimoii meTon

199. MeTtoa cTaHaapTu3anMid B MEAULIMHCKONH CTATHCTUKH NPUMEHSIETCS C HeJbI0...
A) s cpaBHEHUS BEJIMYWH B TPOCTPAHCTBE M BO BPEMEHU

b) nns muHamM#udeckoro HaOOIESHUS

B) nns cpaBHEHUs Ka4eCTBEHHO HE OJHOPOIHBIX IO COCTABY TPYIII

I') ana m3ydeHus CTPYKTYpHI SIBICHHS

200.ITepBbIii 3TAan cTaHIAPTH3ALMMU...

A) BBIOOp M pacueT JIaHHBIX

b) BeluMcIeHne OOIIMX M 0 MHTEHCHUBHBIX TPYIIOBBIX MOKa3aTenen
B) pacder cranmapTH30BaHHBIX IOKa3zaTeseu

I') BbIUKCIIEHHE 0’KU/IAEMOT0 YHCIa B COOTBETCTBUU CO CTaHIapTOM

201.Tpermii 3Tan cTaHIAPTU3ALMM...

A) BbIUMCIIeHHE OOMIMX M 10 WHTEHCUBHBIX IPYIIITOBBIX MTOKA3aTeINeH
b) pacuer craHmapTH30BaHHBIX IOKa3arenen

B) cpaBHeHnue rpymnmn

I') BBIYMCIIEHHE 0’KU/IA€MOT0 YHCIa B COOTBETCTBUHM CO CTaHIapTOM

202. BpiOop ¥ pacueT CTaHAAPTA NPOM3BOAUTCS HA JTale MeTOAa CTAHJAPTH3ALMMU...
A) mepBBIi ATaI
b) Bropoil stan
B) Tpermii sran



I') weTBepTHIA STam

203.1ns1 oToOpaskeHHUsi pe3yJIbTATOB HCCJIeI0BAHUII METOIOM CTAHAAPTU3AIUMN
UCHOJb3yeTcsl BUA TaGJMIUBbL...

A) cTonbukoBasi nuarpamma, mpoctas Tadiauia

b) npocras Tabnuua

B) rpynmoBas TaGimia

I') komOuHanoHHas Tabnuua

204.CpaBHeHHe Trpynm mo mokasarejieM NPOU3BOJMTCHA HA ...... ITame MeTojAa
CTaHJAAPTU3AIUH.

A) siTomMm

b) Tpethem

B) nepsom

I') weTBepTOM

205.ITpu pacyerax MeTOAOM CTAHAAPTU3AIMHU Yallle BCEro MCHOJb3YIOTCS MOKA3aTeJH...
A) UHTEHCHUBHBIN
b) skcTeHcuBHBII
B) marmsnnoctu
I') cooTHOMICHUS

206.IToaq MeIUIMHCKON CTATUCTHKOW MOHMMAKT OTPAC/b CTATHCTHKHU, BKIIOYAIONIIYIO.

A) CTaTUCTUYECKHE METOJIBI MO0 HM3YYCHHIO 3JI0POBbS HACCIICHUS

B) COBOKYITHOCTh CTATUCTHYECKMX METO/I0B, HEOOXOMMBIX Il aHanu3a AesrenbHoctu  JIITY

B) coOBOKymHOCTH CTaTUCTUYECKUX METOJIOB MO H3Y4YEHHIO 370POBbsl HaceleHus U (PaKToposB ,
BIUSIIONIUX Ha HEro, a TakXe BOMPOCOB ,CBSA3aHHBIX C MEAMIIMHON U 3[[paBOOXpaHEHUEM

F) CTaTUCTUYCCKUEC METOABI II0 I/ISY'-ICHI/II-O 158 COBepHIGHCTBOBaHI/IIO praBJIeHI/ISI B
YUPEKIECHUAX 3PABOOXPAHEHUS

207.ITpeameToM H3Yy4YeHHMS MEIUIMHCKOH CTATHCTHKH siBJIsieTcss nHGopMauus...
A) 0 310pOBbE HACEJICHHS

b) o skomorumn

B) o xaapoBoi mOIUTHUKH

I') 0 caHuTapHO-2MTHIEMUOTIOTUYECKOM OKPYKEHUU

208.CtatucTnyeckuii MeToJl B MeJIULIMHE U 3PABOOXPAHEHUE MPUMEHseTCS JId. ..
A) u3yueHus MCUXO0JIOTUYECKOW aTMochepsl

b) nzydeHuns cocTosiHus M JEATEIBHOCTH COLMAIBHBIX OPraHoB

B) mianupoBaHusS Hay4yHBIX HCCIEAOBaHUN

I') u3yyeHus oOIIECTBEHHOTO 3/10pOBbSl U (PAKTOPOB ,ero OMPEAEISIOIINX

209.0cHoBHBIMH MeTOAaMH (GOpPMUPOBAHHMS BHIOOPOYHOI COBOKYNMHOCTH SIBJISIIOTCH...
A) Hay4HBII

b) Mexannuecknii

B) nunotaxxHsIit

I') nepBuyHBIi

210.ITporpaMmMa CcTATHCTHYECKOI0 MCCJIEJOBAHUSI BKJKOYAET..
A) cocTaBiieHHEe MPOTrpaMMbl cOOpa mMarepuasa

b) ananu3 commanbHbIX (GaKkTOpOB

B) ompenenenue oObekTa uccieq0BaHUS



I') onpenenenre uCMONMHHUTENECH HCCICIOBAHUS

211.Pe3yabTaThl CTATHCTHYECKOI0 HCCJIEOBAHHMSI AHAJTU3UPYIOTCS HA OCHOBAHUM...
A) CTaTUCTUYECKUX YYETHBIX JOKYMEHTOB

b) amOynaropHbIX KapT

B) craructudeckux Tabmuil

I') ucropuit Gonesnu

212.K 3KCTEeHCUBHBIM IOKa3aTeJasIM OTHOCATCS

A) mokasareid pPoXKIaEMOCTH

b) pacnipenenenue ymcna Bpauedl Mo crnenuaIbHOCTAM
B) mokaszaTtenu miaieH4ecKoi CMEPTHOCTH

I') oGecieueHHOCTh HaceJeHUs Bpayamu

213.K MHTEHCHBHBLIM IOKA3aTeJsIM He OTHOCATCS

A) nokasatenb CMEPTHOCTHU

b) nmokazarenu miageHYECKONH CMEPTHOCTH

B) mokazarens 3aboneBaeMoCTH

I') ctpykTypa 3aboseBaHUil 10 HO30JOTMYECKUM (opMam

214.BapuaniuoHHBIH PAI-ITO...

A) psin ducen, OTpaXKarOIINX YacTOTy MU(PPOBBIX 3HAYCHUN U3y9aeMOTO IpPU3HAKA
b) psan nudpoBhIX 3HAYCHUH PA3TMYHBIX MPU3HAKOB

B) psn 9ucioBBIX W3MEpPEHHW MPHU3HAKA, PACIIOIIOKCHHBIX B PAHTOBOM IMOPSJIKE U
XapaKTePU3YIOIIUXCS OIMpPEIeICHHON YacTOTOM

I') psin mro0bIX yMcen

215. Cpennsis apudgmeTnyeckas-3To..

A) BapuaHTa ¢ HauOoJbIIeH YacTOTON

b) pasHocTh Mexay HamOosbIIed M HaWMEHbIIEH BETUYMHON

B) oboOmaromas BenuuMHa, XapaKTepU3yrolllas pa3Mep BapbHUPYIOLIETO MPpU3HAKa
COBOKYITHOCTHU

I') BapuaHTa, HaxoAIAsACH B CepeAMHE psla

216.Cpennsisi ommmoOka cpeaHeii apugMeTnyecKoil BeIUYMHBI-ITO..

A) cpeaHsisi pa3HOCTb MEXAY CpeiHel apu(MeTHyecKoil U BapuaHTaMM psizia

b) BenmuunHa, Ha KOTOPYIO MOJIyYeHHAss BETUYMHA CPEIHSS BEIUYMHA BBHIOOPOYHOM
COBOKYITHOCTHU OTJIMYAETCA OT CPEJHEro pe3ysibTaTa IeHepalbHOW COBOKYITHOCTH
B) BenuumHa, Ha KOTOPYIO B CpPEOHEM OTIMYAETCA KaXKAas BapUaHTa OT CpeIHEHN
apupMeTHIeCKOn

I') cpenHsAs pa3HOCTh MEXAY YHUCIAMH

217 KoppeJsiuMoHHAasi CBSI3b MOKeT YCTAHABJIMBATBHCA MEKAY NPU3HAKAMM...
A) poctoM u Maccoil Tena y nereit

b) yacToroli nmynbca U AbIXaHUA

B) ypoBHEM CHCTONMYECKOTO M JMACTOIUYECKOrO JAaBIICHUS

I') yacToTol ciyyaeB XpOHMYECKHX 3a00JIeBaHMIM M OCTPHIX 3a00JeBaHUI

218.MeTo cTaHIApPTH3ALMH NPUMEHSETCH..

A) ans ompeneneHus XapakTepa M CHIIBI CBSI3M MEXKAY JBYMS NpPU3HAKaMU

b) nns ompeneneHuss o4epeqTHOCTH MPOILIECCOB

B) ans ompeneneHus JOCTOBEPHOCTH pa3inyvs JBYX CPaBHHMBAaeMBIX IOKa3aTelen



I') ana cpaBHEHHMS MHTEHCHUBHBIX IOKa3aTeled B HEOJHOPOJHBIX [0 COCTaBY COBOKYITHOCTSIX

219.CymHocTh MeTOJa CTAHJAAPTH3ALMH COCTOMT B...

A)yCTaHOBIIEHUH COOTBETCTBMSI MEXAY CpPaBHUBAEMBbIMU TPYNIIAMH M 3TAJIOHOM

b) ycrpaHeHMH BIUSHUS pa3iMudii B COCTABE CPABHMUBACMBIX T'PYII HAa BEJIMYHUHY
0000MIAIOIIMX TTOKa3aTeNei

B) ycraHOBJIEHHH JOCTOBEPHOCTH PAa3IMYMM JBYX CpPaBHHUBAEMBIX TPYII IO KaKOMY-JIHOO
[MOKa3aTelIo

I') ycraHOBJIGHHE JTOCTOBEPHOCTH W COOTBETCTBHS

220.I1pu cpaBHeHUH HHTEHCHBHBIX MOKa3aTeJieil, MOJy4eHHBIX HA OTHOPOJAHBIX 10 CBOEMY
COCTaBY COBOKYIHOCTSIX, HO0OX0IMMO NPHMEHSATb..

A) MeToa KOoppemsiuu

b) Meron cranmapTuzanuu

B) olieHKy IOCTOBEPHOCTH Pa3HOCTH IMOJYYEHHBIX MOKa3aTesen

I') meron mpo0® u ommbOK

221. JluHaMU4YeCKUH PSA-3ITO..

A) pa1 9HCIIOBBIX U3MEPEHUI ONPEIEIEHHOTO MMPU3HAKA, OTIMYAIOLINXCS APYT OT Apyra Ii0
CBOEH BEIMYMHE ,paCIIONIOKEHHBIX B PAHTOBOM MOPSKE

b) psin uncnoBBIX 3HAUEHHI

B) psa BenuuuH, XapaKTEpU3YIOMMX PE3YJIbTaThl MCCIEJOBAHUN B Pa3HBIX PErHOHAX

I') psin, cocrosimuii U3 OJHOPOJIHBIX COMOCTAaBUMBIX BEIHYHMH, XapaKTEPU3YIOIIMX HW3MEHEHHUS
KaKoro-JimOo SIBJICHUSI BO BPEMEHU

222.Cnocod mpeodpa3oBaHUsi THHAMHYECKOro psiia
A) yKpyIIHEeHHE HWHTEpBaJIOB

b) Beruncnenne cpemneit

B) Bbruncienune koddduuueHTa BapuallH

I') BbunceHne MoJibl

223.0CHOBHBIMH TOKa3aTeJsiIMU JTHHaMu4eckoro psina HEsaBasiercs...
A) Temn pocta

b) aGcontoTHBIN TIpHpOCT

B) temn mpupocta

I') curmanpHOE OTKIIOHEHHE

224.MakeTbl CTATHCTHYECKHUX TAaO0JHI CO3AACTCH HA JTame CTATHCTHYECKOIro
HCCJICAOBAHNUSA

A) mpu cocTaBieHMM IUIaHAa M MPOTPaMMbl HCCIEIO0BaHUMN

b) Ha »srtanme cOopa Martepuana

B) Ha »Tanme cratuctuueckoil 0OpabOTKH MaTepuasoB

I') npu mpoBeneHUH aHaNM3a pPE3yJbTAaTOB

225.PerucTpanus posk1aeMOCTH M CMEPTHOCTH OTHOCHTCH K BHAY CTATHCTHYECKOI0
HAO0JII0JIeHUs] U MEeTOAy CTATHCTHYECKOr0 HCCJIeI0BAHMS...

A) eAMHOBPEMEHHOE

b) crimomHo#M

B) exxenneBnoe

I') BEIOGOpOUHBIIA

226.HauboJ1ee 00beKTUBHYI0 HH()OPMALIMIO O COCTOSTHUH 3I0POBbSI HACEJIEHUS MO3BOJIAIOT



MOJIYYHUTh CIIOCOOOB HAOIIOIEHH ST

A) onpoc

b) anketupoBanue

B) BBIKOTIPOBKA JAHHBIX W3 MEAMIIMHCKOW JTOKYMCHTAIIUU
I') rectupoBanue

227.K ennHOBpeMEeHHOMY HAOJII0I€HHI0 OTHOCUTCS. ..
A) peructpanusi poxaeHUN

b) nepenucy HaceneHus

B) peructpanus OpakoB

I') peructpanust 3aboaeBaHUiA

228.K TexkyuieMy HaO0JI0JeHUI0O HEe OTHOCHTCSI

A) peructpanus ciy4yaeB CMEpPTH

b) peructpanus ciydaeB oOpalieHuss B HOJIMKIMHUKY
B) yuer ponuBmmxcs

I') nepenuck HaceneHus

229.]1151 3KCNePTHON OlleHKH KadyecTBa W I(P(PeKTHUBHOCTH METUIHHCKOH NMOMOIIH B
JKEHCKOI KOHCYJbTAIIMH O0TOOpaHA KaxKaasli JecsiTasi «MHIAUBHAYAJIbHAsi KapTa
0epeMeHHOIl W poaAWJbHMUBLD). BbiOOpKa siBisieTCS

A) ciyuaitHoit

b) cenextuHoOM

B) xoroptHoit

I') conmanpHOM

230.Ennnuna Ha0a01eHus ompenesisieTcsi B 3aBUCUMOCTH OT...
A) mporpamMmbl HCCII€A0BAHUS

b) mnana wuccnemoBaHus

B) nenu u 3amau ucciegoBaHus

I') mpenmera wuccnenoBaHus

231.13 nepe4mncJeHHbIX BUJAOB CTATHCTHYECKHUX Ta0Jul HanOoJiee MHPOPMATHBHOM
SIBJIsSIETCH ...

A) mpocTas

b) rpynnosas

B) xomOunannonHas

I') cnoxxnas

232.TunoJiornyeckue IPyNNUPOBKH MOTYT BKJIKYATH CJEAYIOIIHEe TNPHU3HAKH
A) AL

b) poct

B) maccy Ttena

I') auarnos

233.BapuanuoHHble TPYNNHUPOBKH MOTYT BKJIIOYATH CJeAYIOIIMe MPHU3HAKH
A) poct

b) auarnos

B) non

I') mpodeccuto
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