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OCHOBblI MEANLUMHCKOW CTATUCTUKM

naBHbIM Tpeb6oBaHMEM K y4yebHOMY npoueccy Ha kKadeape o6uiecT-
BEHHOr0 340pOBbSi W 34paBOOXpaHeHUs SBASETCS MOAr0TOBKa Bpauyeii-
cnewunanncToB, 0TBEYAOLIMX COBPEMEHHbLIM 3anpocam 06LecTBa B YC/OBUSX
nocTpoeHus " passuTnA 6enopycckolii mofaenu coumnanbHo-
OPWEHTMPOBAHHOW PbIHOYHON 3KOHOMWKU U BXOXAEHUS B MUPOBOE PbIHOY-
HOe X034CTBO.

[ns o6uwecTBEHHOrO 340pOBbS U 34pPaBOOXPaHEHUS CTAaTUCTUYECKUIA
MeTO[, fBASeTCA OCHOBHbIM, MOCKOJIbKY MO3BONSeT 060CHOBATb TAKTUKY U
NPUOPUTETHI  MCMONb30BaHUS N1e4e6HO-NPONNAKTUYECKUX MEPONPUSATUNA,
BbIIBUTb AMHAMUKY COCTOSIHUS 3[,0pOBbSi HACE/EHUS U ero 0COBEHHOCTH, a
TakXe ycnewHo pewatb NpobneMbl MeHeXXMeHTa U MapKeTUHra B npegenax
MHHOBALMOHHOIO NONA AesATeNIbHOCTH.

B 3Toll cBSi3M BO3pacTaeT 3HA4YMMOCTb 06y4eHMs GyayLiuX Bpaueit
TEOPeTMYECKMM OCHOBAaM U MPakTUYEeCKUM HaBblKaM MPUMEHEHUs Knaccuue-
CKWX U COBPEMEHHbIX METOAOB MEAVNLMHCKOWA CTaTUCTUKMN.

TEMA 1

CTATUCTUYECKWE COBOKYIMHOCTMW.
CTATUCTUYECKWME BENVNYNHBI

1 UETb N3AOAYN SAHATUN

Lenb: M3yunTb OCHOBHbIE CTAaTUCTUYECKUE METOfbl OLEHKM 06LLe-
CTBEHHOTO 3/0pOBbS W 3[pPaBOOXPaHEHWs MyTeM pacyeTa U aHajus3a cpef-
HUX BE/IMYMH, MOCTPOEHNS M NpPeobpa3oBaHUs AWHAMUYECKUX PSALOB, afekK-

BAaTHOTO BbIGOPA U MOCTPOEHWUS Tpaduueckux U306paXKeHWI A MoayUYeHHbIX
pe3y/ibTaToB.

3agaun

1. M3yunTb 0COGEHHOCTM CTAaTUCTUYECKOTO MEeT0Aad, MPUMEHSEMOrO B
MeULMHE N OpraHu3aLusx 34 paBoOXpPaHeHNs.

2. YcBOUTb METOAMKY OMpefeneHusi 06beKTOB HabMOAEHUS W efu-
HUL, U3MEPEHMS.

3. O3HaKOMWTbCS C CYLIHOCTbH OTHOCWUTE/IbHBIX BEMUYMH, TAKUX KaK
VHTEHCKBHbIE MOKa3aTenu, 3KCTEHCUBHbIE MOKasaTe/u, MokKasaTenu COOTHO-
LUEHUs 1 NOKa3aTe/ M HarnsAHOCTU.

4. OBnageTb MeTOAMKAMU pacyeTa MokasaTeneli WHTEHCUBHOCTU W
rnokasaTesieli 3KCTEHCMBHOCTU, MOKa3aTefeli COOTHOLIEHMs U NokasaTeneit
HarnsigHoOCTH.

5. OnpegenuTb 061aCTU MPUMEHEHWUS OTHOCUTE/bHBLIX BE/IMYUH B Me-
AVLMHE U 3[,paBOOXPaHEHN.



6. OCBOWTb METOAMKY MOCTPOEHUS AMHAMMWYECKUX psgos u ux Npe-
obpasoBaHue.

7. OBnagetb cnocob6amu HarnsgHoOro npeAcTaBieHUs cTaTUCTUYe-
CKUX AaHHbIX.

8. YCBOWUTb METOAMKY MOCTPOEHUS TpauyuecKnx n3obpaxKeHui.

9.  PaccMOTpeTb 061aCT NPUMEHEHUS Tpauyecknx N3o6paxeHnit
B MeMLMHE 1 34paBO0XPaHEHNN.

H-CTYAEHT AO/TXKEH 3HATbH

1. OnpepgeneHne CTaTUCTUKN KaK HayKu, OCHOBHble KaTeropum u no-
HATUS.

2. O6nacTb NpUMeHEeHUs, Lenun, 3afa4yn MeauLUHCKOW CTaTUCTUKK 1
ee 3HayeHune B paboTe Bpava.

3. OnpepeneHne n cofepxaHne cTaTUCTUYECKOrO MeTofa vccrepo-
BaHWI KaK OCHOBHOIO B 06LEeCTBEHHOM 310P0Bbe ¥ 34PaBOOXPaHEHUN.

4. OnpefeneHne 06bekTa U efUHNLbI CTATUCTUYECKOrO UCCNefoBa-
HuA.

5. ToHATMe CTAaTUCTMYECKON COBOKYMHOCTM, MPU3HAKN CXOACTBA,
NPU3HaKN pasnmums eauHUL, CTaTUCTUYECKOWA COBOKYMHOCTMU.

6. Buabl CTaTUCTUYECKMUX COBOKYMHOCTEMN, y4YeTHble MNPU3HaKW; MX
XapakTep W ponb B CTATUCTUYECKOW COBOKYMHOCTMW; BUAbl YaCTOTHbIX pac-
npefeneHnin KONMYECTBEHHbIX W Ka4YeCTBEHHbIX MPU3HAKOB.

7. BennuuHbl, Ncnonb3yemble 4N XapaKTePUCTUKKN CTaTUCTUYECKOW
COBOKYMHOCTH.

8. OnpegeneHve [MHaMWYecKOro psfaa, YPOBHW, BWAbl, OCHOBHble
nokasarenu, npeo6pasoBaHue.

9. Tpaduueckne n3obpaxeHns, NpUMeHsemMble B MeJULMHCKONM CTa-
TUCTUKE, UX BUbI, TpebOBaHMS K BbIGOpY.

10. Crnocobbl 06paboTKM CTATUCTUYECKON COBOKYMHOCTM B cpefe
3N1EeKTPOHHbIX Tabnuy Microsoft Excel.

1. CTYAEHT AONTXXEH YMETb

1. YcTtaHaBAvMBaTb 00bEKT, efUHMLY W YUYeTHble MPU3HaKKU NpU BbIMoS-
HEHWMN CTaTUCTMYECKOr0 NCCNeA0BaHuNs.

2. PaccuuTbiBaTb OTHOCUTE/IbHbIE CTATUCTUYECKUE BEIMYUHBI: UHTEH-
CUBHble NOKa3aTenu, IKCTEHCUBHbIE NOKa3aTe/n, NoKasaTenu COOTHOLUEHWS
N HarnagHocTy.

3. BbluuCNATb NOKasaTenn AMHAMUYecKoro psga: abCconoTHbIA npu-
pocT (y6binb), Temn npupocTa (y6binn), 3Ha4yeHne 1% npupocTa (y6binn),
Temn pocTa (y6binu).

4. HarnagHo npeactaBnAaTb CTaTUCTUYECKNE BENYMHBI.

5. MNpeobpa3oBbiBaTh AMHAMUYECKWI PAA METOLOM YKPYMHEHWUA WH-
TepBana W CrnakueaHueMm psfa Npu MOMOLWM TFPYNMOBOM WM CKONb3ALLEN
CpefHeil.



6. BbluMcnaTb MokasaTenu LMHAMWYECKOro psafga C MCMONb30BaHWEM
nepcoHanbHbIX KoMnboTepos (MXK).

7. TIpUMEHATb pasfnMyHble BUAbl Fpatinyecknx n3obpaKeHnid, Mcnonb-
3ys BO3MOXHOCTU 3/IEKTPOHHbIX Tabnuwy, Microsoft Excel.

IV. MOTUBALWNA TEMbI SAHATNA

PacueT 1 NprMeHeHUe OTHOCUTE/bHbLIX BEMYMH, NMOCTPOEHUE U Mpe-
06pa3oBaHNe ANHAMWYECKNX PSLOB, HArffAHOE M306PaXKEHME CTaTUCTUYe-
CKO WH(oOpMaLMM LUMPOKO NPUMEHSIIOTCS B COBPEMEHHOW MeanLMHCKOA
CTaTUCTMKe. Ha3BaHHble MeTOAbl HEO6XOAUMbI MPU CTAaTUCTUUECKOM aHa/n-
3e 3a60/1EBAEMOCTU, POXAAEMOCTU, CMEPTHOCTU, WHBAIMAHOCTM, a Takxke
npy U3yYeHUN UX CTPYKTYPbI U AUHAMUKN.

V. OCHOBHbBIE BOMNPOCbHI TEMbI

1. CTaTucTuKa. MefuLMHCKas CTaTUCTUKA, €e POfib B AesTeNbHOCTH
Bpaya. [pynnbl MokasaTefeil OLEHKW 340POBbS HACENeHUs: MefuKo-
aemorpadguueckue, 3a601eBaeMOCT W TpPaBMaTM3Ma, (BU3MYECKOTO pasBu-
M.

2. O6beKT CTaTUCTMYECKOrO WCCNeAoBaHWUs. Buabl CTaTUCTUYECKMX
COBOKYMHOCTell. EfMHMLA CTAaTUCTUYECKOro HabMOfeHus, Y4YeTHble npu-
3HaKMm.

3. CTaTUCTMYeCKne BeNnUMHbl (abCOMIOTHBLIE, OTHOCUTENbHbIE, CPef-
HUe). BUAbl OTHOCUTENbHBIX BEMIMUMH, 3HAYEHUE, MPUMEHEHNE B MegULHE,
METO/AMKA BbIYMC/IEHMS.

4. QuHamnyeckuil psf, ypoBHM, Buabl. MNoKazaTenn AMHaMUYECKOro
psga. BblpaBHMBaHME AMHAMUYECKOTO psija.

5. Mpatuyeckne MeTofLbl OTOGPaXEHUS CTATUCTUUECKUX [AaHHbIX:
BUfbI AMAarpaMmM U rpagkoB, Tpe6oBaHWS K BbIGOPY M MOCTPOEHUIO.

VI. MATEPUANTBHOE OCHALWEHWE

I MnakaTbl U MynbTUMeAWIAHbIE MpPe3eHTaLUN C WAMKOCTpaLUaMu
nokasarTefieil OLeHKM COCTOSHUA 3[0pPOBbA HacefeHns W rpynn (akTopos,
B/IVSAIOLWMX Ha COCTOAAHNE 3[,0POBbSA HaCENEHUA.

2. Jlornueckas CTpyKTypa usyyaemoin Tembl (puc.1.1).

3. HarnagHole nocobus, oTpaxarwolue MeAnKo-gemorpaduyeckue
nokasatenu, nokasateny 3a60/MeBaeMOCTM W (U3NYECKOro pasBuTus, And
OLIEHKN KOTOPbIX UCMOJb3YHOTCA OTHOCUTENbHbLIE BEIMUNHDI.

4. Tpnmepbl rpadmyecknx N306paxKeHNn CTaTUCTUYECKUX BENNUYUH U
nx Bnaos Ha lMK.

5. TexHuyeckue cpeactBa 0byuveHus: MK, MynbTUMeAUAHbIA Npoek-

TOp, OMepaunoHHas cucTema cemelictea Windows, TabnuyHbIli npoleccop
Microsoft Excel.



VIl. METOAVKA BbINMO/JHEHNA PABOTbI

Ha neue6HoM thaky/nbTeTe TeMa M3yyaeTcs B TedeHue 6 akagemuye-
CKMX 4acOB M COCTOWT W3 TPEX YacTeil:
1. BcTynuTeNbHOE C/I0BO MpernogaBaTersi.

Bo BCTynuTeNnbHOM CfoOBe MpenojaBaTe/b 06pallaeT BHUMaHUe
CTY[EHTOB Ha 3Ha4YeHWe CTaTUCTUYECKOTo MEeToAa AN MeAWLVHbI U 34paBo-
OXpaHeHUsl, 3HaKOMMUT C OCHOBHbLIMU MOHATUAMU MEAULUHCKOW CTaTUCTUKN.

2. [inarHocTMKa 3HaHWI cTyaeHTOB Mo Teme: «CTaTucThyeckas co-
BOKYMHOCTb. CTAaTUCTUYECKME BESIMUNHbBI».
MpenosaBaTeNb BbIACHSET UCXOLHbIV YPOBEHb 3HAHUI CTYAEHTOB.
3. VIHCTpYKTaX Mo BbIMO/HEHWIO pPaboTbl M KOHTPO/Ib HaJ XOAOM ee
BbIMO/IHEHUSI.

Ha npvimepe TMNoBoro 3afaHns npernojasate/ib pa3bupaeT MeTofgu-
Ky BbIUMCNEHUS OTHOCWUTE/MbHbLIX BE/IMYMH, COCTaB/EHUE LUHAMUYECKOTO
psAfa U cnocobbl MOCTPOEHUS FPaUUecKMX M306paxXeHUl OTHOCUTENbHbBIX
BE/IMUMH. PaccmMaTpmBaeT 0COGEHHOCTU OOPM/IEHMS BbIBOAOB.

[Janee CTyfieHTbl CamMoCTOATENbHO NOJ KOHTPO/iEM MNpernofaBaTens
BbIMO/HAIOT BapuaHTbl UHAMBMAYabHbLIX 3afaHWiA MO COCTAaBEHWIO MaaHa U
MporpamMmbl CTaTUCTWYECKOTO WCCNEAO0BaHUs, ONpefeneHnto o6bema Bbl-
6opKyn (KonuyecTBa Hab/OAeHNIA) ANs KOHKPETHOTO uccnefoBaHus. Mpose-
PAIOT pe3ynbTaThbl BbIMOMHEHUS UHANMBUAYaNbHBIX 3afaHuii Ha MK.

VIll. NH®OPMALIMOHHbIN B/TIOK TEMbI

1. CtaTuctnka. MegnumnHckas cTaTUCTUKA, ee PO/b B AesTeNbt
cTu Bpaya. pynnbl nokasaTenel OLEHKN 340POBbA HAceNeHUs: Meaun-
Ko-femorpadguyeckune, 3aboneBaeMocT U TpaBMaTusMa, (u3nyeckoro
pasBuTua

CTaTucTunka (Hem. statistik, ot utan. Stato-rocygapcTso) - aTo Hay-
Ka, M3yvaloLwas KOMWYECTBEHHYIO CTOPOHY  MAacCOBbIX  COLMANbHO-
9KOHOMMWYECKNX AIBNEHWIA 1 MPOLLECCOB, B HEPA3pPbIBHOM e4UHCTBE C UX Kaue-
CTBEHHOIi CTOPOHOM B KOHKPETHbIX YCNOBUAX MECTA U BPEMEHMU.

B eCTecTBEHHbIX HayKax MOHATME «CTaTUCTWKa» O3Ha4aeT aHaan3
MacCOBbIX fIBMIEHWIA, OCHOBaHHbIX Ha NMPUMEHEHUN MeTOA0B TEOpUKN BeposT-
HOCTH.

CtaTtucTuka paspabartbiBaeT creynanbHy0 MeTO0M0rMI0 uccnefosa-
HMA 1 06paboTKM MaTepuanoB: MacCOBble CTATUCTUYECKMe HabnogeHus,
MeTOog, rpynnupoBOK, CPefHNX BEIMYMH, UHAEKCOB, 6anaHcoBbIli MeToh, Me-
TOA4 rpamyecknx N306paKeHuii.

MeTO040N0rMYecKMMI OCOGEHHOCTAMM CTaTUCTUKMN ABAAIOTCA U3yye-

HMe. MaCcCoBOCTN ABNEHUA; Ka4eCTBEHHO OAHOPOAHbLIX NMPU3HAKOB TOro WUIN
WNHOTO ABNEHNA B AUHAMUKE.



K cTatuctuyeckoid uHpopmauun npenbaBnsetca paj TpeboBaHwWii:
KayeCTBeHHas OA4HOPOAHOCTb, AOCTOBEPHOCTb, MOMIHOTa CBeAEHWiA, CBOe-
BPEMEHHOCTb NOCTYMN/IEHNS MaTepuanos.

CTaTuCTMKa BKNIOYaEeT PAj pasfenos, cpean KoTopbix: 06was Teopus
CTaTUCTUKM, 3KOHOMMYECKAas CTaTWCTUKa, OTpacneBble CTAaTUCTUKM - NPO-
MblILL/IEHHas, CEeNbCKOr0 X03ANCTBA, TPAHCNOPTa, MeAULMHCKAs v ap.

MeguunHcKkas cTaTucTuHKa - 3TO pa3fen CTaTUCTUKKM, paccmarpu-
BAlOLWMA  KONMMYECTBEHHble 1M KayeCTBEHHble  acnekTbl  fieye6HO-
NPOUNaKTNYECKO 1 03L0POBUTENLHOW feATeNbHOCTY.

MegununHcKas cTaTUCTMKa faeT BO3MOXHOCTb Bpady 060CHOBaTb OM-
TUMaNbHYIO TaKTUKY fle4eHns 1 NpodunakTukn 3aboneBaHuii.

MefuuMHCKasa cTaTUCTMKA paccMaTpuBaeT CTAaTUCTWUKY 3[40POBbsA Ha-
CeNneHus 1 cTaTUCTMKY 34paBoOXpPaHeHus.

CTaTMCTMKa 340POBbSA HACENEeHUA UCMONb3YeTCA AN OLEHKN 1 aHaNm-
3a 3[,0p0BbA NIOAEN, 8 CTAaTUCTUKA 34PABOOXPAHEHUSA - A OLEHKW W aHanu-
3a AeATeNIbHOCTN MeAULMHCKNX YUPEXAEHUIA 1 NX NOApa3aeNneHuii.

K 3agayam MeAUUMHCKOA CTaTUCTUKN OTHOCATCA:

- BblfIBNIeHWe 0COBGEHHOCTEN COCTOAHWSA 34,0POBbA HaceNeHWs W onpe-
Jensowux ero hakTopos;

M3y4yeHWe f[aHHbIX O CeTW, AeATeNbHOCTW W Kagpax YupexpaeHui
3npaBooxpaHeHus (Y3);

- COBEpLUEHCTBOBaHMWE MNPUMEHEHUS METOLOB MeAMLMHCKON CcTaTu-
CTUKN B 3KCMEPUMEHTASbHbIX, KIMHUYECKNX, TUTMEHNYecKUX 1 nabopaTtop-
HbIX MCCefoBaHUAX.

300pOBbE HACENEHWUS XapaKTepusyeTcsi Tpems rpynnamu OCHOBHbIX
nokasatenei.

a) Mepguko-gemorpaduyeckme - 0TPaxatT COCTOSHUE U ANHAMUKY
femorpadMyecknx nNpoLeccos:

- CcTaTuka HaceneHus (NNOTHOCTb, pasMelleHuMe, cOUMabHbIA CO-
CTaB, COCTaB MO MOAY W BO3PacTy, rpaMOTHOCTb, 06pa3oBaHue, HaLMOHaNb-
HOCTb, A3bIK, Ky/nbTypa);

- [MHaMWKa HaceneHus (MexaHM4eckas aMWrpaumsa v MMMUrpaums,
€CTECTBEHHaA POXAeMOCTb, CMEPTHOCTb, CTECTBEHHbI NPUPOCT);

- ceMmeliHoe cocTosHue (Ko3thduuneHT 6payHOCTH, pa3BOAoB, Cpej-
HA NPOAOMKNTENLHOCTL 6paka);

npoueccbl BOCNPOM3BOACTBa (CymMMapHasa Mia0A0BUTOCTb, BpyTTO-
KO3(DPULMEHT N HETTO-KOIPDULMNEHT);

- CcpefHAs 0Xujaemas NPOAO/MHKUTENbHOCTb XU3HW;

CMepPTHOCTb (CTPYKTypa CMEpPTHOCTU, MOKas3aTenn CMEpPTHOCTU B
3aBMCMMOCTY OT MPUUMHbBI, XapaKTepa 3a60n1eBaeMoCT 1 BO3PacTa).

6) MokasaTenn 3abonesaeMocTuM U TpaBMmaTuMa (nepBuyHasa 3a-
60/1eBaeMoCTb, PacnpoCTpaHeHHOCTb, HaKOM/eHHas 3aboneBaemMocTb, Narto-
normnyeckass NOPaXeHHOCTb, MHAEKC 340pOBbSA, NeTaNbHOCTb, TPaBMaTW3M
WNHBANIMHOCTD).

B) MokasaTenn Pu3nyecKoro pasBuTus:
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- aHTpornomeTpuyeckme (pPocT, Macca Tena, OKPY>XHOCTb FpyAHOMN
K/NIeTKW, FONO0BbI, NeYa, Npefnneyss, roneHu, beagpa);

- (m3nomeTpuyeekne (KU3HEHHAs eMKOCTb NErkux, MblLLeYyHas Cu-
na KUCTeR pyK, CTaHOBasA Cuna);

- COMATOCKOMMYecKue (TENIOCMIOXEHWE, pasBUTUE MYCKYynaTypsl,
CTeneHb YMWUTAHHOCTW, (opma FPyAHOWA KneTkW, opma roneHeid u crtonm,
BbIPaXXEHHOCTb BTOPUYHbLIX MOJIOBbIX MPU3HAKOB).

2. OO6beKT CTaTUCTUYECKOrO uccrefoBaHusa. Buabl ctatucTu-
YeCKMX COBOKynHocTeil. EpuHuMua cTaTucTMyeckoro HabnwgeHus,
YUYeTHble MPU3HAKN.

OO0bEeKTOM CTaTUCTUYECKOTO WCCefoBaHNA ABNAETCA cTaTucTuye-
CKas COBOKYMHOCTb - Tpynna UM MHOXecTBO OTHOCUTENbHO OfHOPOAHbIX
3/IEMEHTOB, B3ATbIX BMECTEe B KOHKPETHbIX rpaHuLax BPeMeHW W MpocTpaH-
CTBa W 06/1afatoWwmMx npusHaKamy cXoACTBa W pasnuums (yyeTHble NpusHa-
kn). CTaTucTnyeckas COBOKYMHOCTb ObiBaeT reHepanbHON (COCTOMT M3 BCEX
eAVHUL, HabnogeHns) 1 BbIGOPOYHON (MpeacTaBieHa YacTbi0 FeHepanbHoi
COBOKYMHOCTHU).

EAavHnua cTaTuUCTUYECKOro HabnoaeHns ABnseTCA HOCUMTENeM OC-
HOBHOrO MpK3HaKa M3y4aeMoro ABAeHWs W NpegcTaBnseT coboi NepBUYHbIi
3M1IEMEHT CTaTUCTUYECKO COBOKYMHOCTM.

Y4yeTHble NpU3HakM eAvHWLbl HabnogeHns 6biBaloT KauyeCTBEHHblE
(aTpubyTuBHbIE) (BblpaXEHbI CMOBECHO - MOJ, Npogeccus, u T.4.), Konnye-
CTBEHHblEe (BblpaXeHbl YMC/IOM - POCT, Macca Tefa u ap.), hakTopHble (nog
B/IVUSHWEM KOTOPbIX M3MEHAITCA APYrue, 3aBUCALLME OT HUX MPU3HAKKU) U
pesynbTaTuBHbIE (M3MEHSAOLWMECA MOA BAUAHUEM (DAKTOPHOro Mpu3Haka)
(puc. 1.1). Hanpumep: Bo3pacT - PakTOPHbIA NpU3HaK, a pocT, N0 OTHOLLe-
HWIO K BO3PACTYy - pe3y/ibTaTUBHbINA.

3. CratmucTuyeckne BeNUYUHLI (abCONKOTHbIE, OTHOCUTENbHBIE,
CpeAHne). Buabl OTHOCUTENbHbLIX BeNIMYUH, 3HAYEHUEe, MPUMEHEHUE B
MeAuLMHe, METOANKA BbIYNCNEHUNSA.

B cTatuctuyecknx mnccnefoBaHMAX NPUMEHAOTCA abCoNOTHBIE, OT-
HOCUTENbHbIE U CPEAHWE BENNYMNHBI.

AGCONOTHbIE BEIMYMNHBI, CTPYNNUPOBaHHbIE B Tabnuuax, XoTa U He
XapakTepusyoT BleHWe UK NPoLecc B NOMHOW Mepe, HO YXe camu no cebe
HeCyT Ba@XHYIO KOMWYECTBEHHYIO WHMOPMALUIO: YMCNEHHOCTb HacereHus
ropofa, 41Mcrio Koek B cTauuoHape v T.4.

[nsa nosbiWeHUs UHOOPMATUBHOCTY a6COMOTHBLIX BENUYUNH, NOcnes-
Hue npeobpasyloTca B OTHOCUTENbHbIE NYTEM AeNeHns 04HON abCONOTHON
BE/IMYMHBI Ha APYTYHO U YMHOXeHuem Ha 100 (vam 1000, 10000 u T.4.).

OTHOCUTENbHbIE BEIMYUHLI UCMONL3YIOTCA /19 XapaKTepUCTUKK U3y-
4aeMoli COBOKYMHOCTW MO KayeCTBEHHbLIM MPU3HAKaM, CPaBHEHWUS W ComocTas/ie-
HUS OJHOWM COBOKYMHOCTW C [pYrOi, OHW MOFYT ObiTb BbIP&XEHbI B MPOLEHTAX
(%), npomunne (°/00), npogeuumunne (°/0x)

CpefiH/e BeNMYMHBI CMOCOGHLI XapakTepu3oBaTb Lienyto rpynny OfHO-
POLHBIX eAMHWL OAHWUM (CPegHUM) YMCNIOM: CPeHWIA POCT, CPeAHss MPOAOMKU-
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TENbHOCTb XWU3HU 1 Ap. 3HAYeHWe CPeAHMX BENMYMH - B UX CBOIWCTBE YpaBHOBe-
LUMBaTb BCE UHAMBMAYa/bHbIE OTKMOHEHUS, B pe3ynbTaTe MposBseTcs TO Hanbo-
Nee yCToiuMBOe M TUMIYHOE, YTO MO3BONSET OT/IMUATL OAWH TPYNMOBOW 06BLEKT
OT APYroro (Hanpumep, CpaBHUTENbHAA OLEHKA (H3UYECKOr0 PasBUTMS HECKO/b-
KX KOMNEKTUBOB [eTeil).

Buabl BEMYMH 1 ApYTHe 06BLEKTBI, paccMaTpUBaeMble B JaHHO Teme

Pa3nnyaloT cneaytoune BUAbl OTHOCUTENbHbIX BENUUMH:

- WHTEHCMBHbIE MOKa3aTeNn —oTpaxarlT YPOBEHb, 4acToTy WUAn
PacnpocTpaHeHHOCTb SBNEHUS 1 MO3BONSAIOT CPABHUTb PasfnyHble COBOKYM-
HOCTU MO YKasaHHbIM Mpu3Hakam (3a601eBaeMoCTb, POXKAAEMOCTb, CMEpT-
HOCTb, NeTaNbHOCTb);



9KCTEHCUBHbIE NOKA3aTeNN —eMOHCTPUPYIOT OTHOLLIEHWE YacTK

K LLlenoMy unu SO0 4acTy B LieNoM, CTPYKTYPY WK pacrpefeneHue aBneHuns
BHYTPU OAHOI COBOKYMHOCTM (CTPYKTYypa 3a60/1eBaeMOCTU, CMEPTHOCTU, UH-
Ba/INHOCTW);

- nokasaTenu HarnagHoOCTW —TroKa3blBAOT, Ha CKOMbKO MPOLEH-
TOB, W/IN BO CKO/IbKO pa3 MpoM30LLI0 YBEIMYEHNE UMW YMEHbLUIEHNE CPaBHU-
BaemblX Be/MYnH. OfHY U3 CPaBHMBAEMbIX OLHOPOAHbIX BENUYUH MPUHU-
MatoT 3a 100, a BCe OCTafibHble BbIpaXalT B BUAE OTHOLEHMS K AaHHOM,
npuHaToi 3a 100 BennunHe (HanpumMep, fUHaMMKa 06ecrneyeHHOCTH Hacene-
HUS KOKamu);

nokKasaTenn COOTHOLIEHUS - OTpaXkaloT OTHOLLEHUEe [BYX CaMo-

CTOATE/bHbIX HE3aBUCHMMbIX COBOKYMHOCTelW, T €. OTHOLUEHWE W3y4aemMoro
ABMEHNS K KakOW-TO BennyuMHe, MPUHATON 3a comsmepuTens (obecrneyeH-
HOCTb HaceneHus Bpavyamu). O6bI4HO paccunTbiBatoTCA Ha 1000 HaceneHus;

4. OuHamunyecknin psg, ypoBHU, Buabl. MokasaTenn AuHamu
CKOro pafa. BelpaBHMBaHWeE AMHAMWYECKOTO psja

AnHamuueckuit pag - 3To psaf CTaTUCTUYECKUX OAHOPOLHbLIX Benu-
YMH, NOKa3blBaLWMX WU3MEHEHWE KaKOro-To AB/IEHUS B NOCnefoBaTe/lbHble
nepuofbl BpeMeHW. Ero HasbiBatoT TaKXKe XPOHONOrMYECKNM.

Uuncna, cocTaBnaloWme AUHAMUYECKNIA pag, ABAAIOTCA YPOBHAMU Au-
Hamuyeckoro psga.

Pagbl MOryT 6bITb NPOCTLIMU U CAOXKHBIMU. B NPOCTbLIX pAjax ypos-
HU psfa npeAcTasBfieHbl abCOMOTHBIMU BENMYMHAMU. Pa3nnyaloT gsa Buaa
NPOCTbIX PAJOB: UHTEPBAIbHbLIA U MOMEHTaMM.

VIHTepBanbHbIA pj cOCTOUT M3 MOCNef0BaTeNIbHOTO psfa YPOBHeN,
XapaKTepu3syoLWnX N3MeHeHne ABNEHNA 3a ONpefeeHHbI NHTepBan BpeMe-
HW.

MOMEHTHbIN psAf NpeAcTaBAeH YPOBHAMMU, ONpejenstownmmy pasme-
pbl ABMEHNS Ha OMpefeNieHHYo aaty (MOMEHT).

CNO>KHbI ANHAMWUYECKUI PAS hOpMUPYETCS U3 OTHOCUTENbHbIX MK
CpefHUX BENNUYUH (YPOBHEN).

[vHamunuecknii pag xapakTepusytoT cregytoLune nokasaTenu:

abCoNTHbI YPOBEHb pAfa - BeNMYMHBLI (YPOBHM), U3 KOTOPbIX

COCTOMT AMHAMWYecKunii pag (oOTpaxatoT pa3Mep SBMEHWS Ha OMpefeneHHbIN
MOMEHT WAW UHTEPBAN BPEMEHMU);

- abconoTHbIA NpupocT (y6binb) psiga (NMokasbiBaeT PasHOCTb Me-
XAy NoCneayoWwmnm v NpeabigyLnmM YpOBHEM UHAMUYECKOTO pajaa);

TeMn npupocTa WNU CHUXKEHUA (BblpaxaeT OTHOLWeEHMe abco-
NIOTHOTO NpMpoCTa K MNpefblayliemMy YPOBHIO AMHAMWYeCKOro psga B % u
NMoKa3blBaeT, Ha CKO/IbKO MPOLEHTOB YBeNNUUNCa (CHWU3WACS) MOCNeAyoLWwnii
YPOBEHb, MO0 CPABHEHMIO C MPeAbILYLLNM);

abcontoTHoe 3HayeHne 1 % npupocTa mam yobinn (BblpaxaeT
OTHOLUEHMe abCONIOTHOrO NPMpPOCTa K TeMNy NpUpocTa);

Temn pocTa (npeactaBnseT NPOLEHTHOE OTHOLLEHWE MOC/efyio-
LLLero YpoBHA K NpefblayLemMy YPOBHIO);
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- nokasaTenb HarnagHocTU (nokasbiBaeT OTHOLWIEHWE KaX[oro
YPOBHSA pAja K 04HOMY M3 HUX, Yallle HayalbHOMY, NpuUHATOMY 3a 100%).

C uenblo BbISIBIEHWUSA OCHOBHbLIX 3aKOHOMEPHOCTEN, CBOMCTBEHHbIX AB-
NEeHUIo 3a Habnlogaemblil Nepuos, NPUMEHAIOT CReaytoLmne MeTOo bl Bbipas-
HUBaHUA AUHAMUYECKOTO PAja:

- YKpynHeHuepsaga (CyMMUpoBaHWE JaHHbIX COCeHUX MepPUOAO0B);

- pacuyeT rpynnoBOi CpefHell - onpefeneHve CpefHeil Be/MUMHbI
KaXX/I0ro YKpYMnHeHHOro nepuoga (MHTepsana);

- pacyeT CKONb3fLlei cpedHell (kaxablli ypoBeHb psfa 3aMeHsieTcs
Ha CpefiHIo0 13 JaHHOT 0 YPOBHA U [iBYX COCEAHUX C HUM);

PaccMoTpum npumMep BbipaBHWBaHUA [UHAMUYECKOrO psfa no MeToay
YKPYMNHeHns uHTepBanos (ctonbel 3) v CrnaxmsaHUA pafa MeTofoM rpyn-
NoBOWA CKonb3Awein cpegHeli (ctonbubl 4, 5 1 6):

1. MpoBofum rpynnupoBKy Mo Tpem nepuogam HabnwogeHuns (£Xi).

2 PaccunTbiBaeM CpefHIOK MO YKPYNHEHHbIM uHTepBanam (X).

3. MpoBoAuM rpynnupoBKYy C OTCTYNOM Ha oAuWH nokasatens (12 3-
234:3450T. a.).

Bbiuncnsem Y,+H no cnepytoulein popmyne: Y =(£Xi).
Hanpumep: Y2= 3,5+2,8+3,6; Y3=2,8+3,6+3,7 u1'4.
4. PaccuMTbiBaeEM CKO/b3sLLYO cpefHIol (), Kak ( Yy=£YBY3)

Tabmmua 11 VcxoaHble faHHbIE U pe3ynbTaTbl BbipaBHUBAHNS AMHAMUYECKOTO psifa

N Mo yKPYNHEHHbIM Fpynnosas CKonb3Awas
epuop Xi MHTepBanam cpepfHsan cpeaHsas
Habnw geHus
XXi
i-1 X V», \Y)
1
2 3 -4 5 6
1 3,5
2 28 1 9,9 33
3 36 ’ 99 33
4
5 s 122 11.8 39
— . 4,5 : 4,07 122 a1
4,0 :
13,2
47
8 Py 133 44
9 ' 13,6 45 13,6 43
- el B B
R MPadunyeckne MeToabl 0TO6pPaXKEHUA CTAaTUCTUUECKUX JaHHbIX.
[bl fnarpamm n rpadnkos, Tpe6oBaHUs K BbIGOPY Y MOCTPOEHUIO
ero» HarnAgHoro npejcTaBneHUsA CTaTUCTUYECKUX faHHbIX WUCMONb3y-

rpaMm bl ¢ a Pryeckoe n3obpaxeHue B Bufe rpadukos, Auarpamm, KapTo-
Yuurr. KapTO,D,I/IarpaMM' Mpn npumeHeHUN rpauyeckoro meTofa cnegyet

bhbv *YT® co eé)m%Hme Kamplqoro nokasarens fO/MKHO COOTBETCTBOBATb
Llyipa(pmqecmr TobpaxeHu

n



WNHTeHCcHMBHbIE MOKa3aTenu, MokasaTenin COOTHOLWEHUS W NoKasaTenun
HarasgHoOCTU, MOTYT BbiTb Fpauyecku npefcTaBneHbl B BUAe YeTblpex Tu-
NoB fuarpamm: CTONBWMKOBOM, NMHEHOW, KapTorpaMmbl 1 KapToguarpamMMbl.
[ns n306paxeHNs 3KCTEHCMBHbIX MOKas3aTefneil NPUMEHSIOT CEKTOPHble U
BHYTPMCTONBUKOBbIE JMarpaMmbl.

Mpn ncnonb3oBaHWW rpadMyeckmx MeTOAOB, Hapsdy C MpPaBW/bHbIM
BbIGOPOM TWMa guarpaMmmbl, Heob6xoAuMo cobnofeHne psga AONONHUTENb-
HbIX Tpe6oBaHWIA:

- HaiMume MOMHOTO Ha3BaHWsA, KOTOPOE OTpaXkaeT CMbIC/ rpaduue-
CKOTr0 M306paXKeHns, ero cofepXaHve, MecTo 1 Bpems;

- cobnogeHve onpefeneHHoro maclitaba;

- Ha/Jnuyume yCnoBHbIX 0603HaYeHWA.

[varpaMmbl - 3T0 HarnsafgHble CpeAcTBa MpPeACcTaBleHUs W aHanusa
CTaTUCTUYECKUX JAaHHbIX NOCPEACTBOM TOYEK, IMHWIA U reoMeTpUYecKknx u-
ryp. Pa3nuMyaloT MAoCKOCTHble (ABYXMepPHble) M 06beMHble (TpexXMepHble)
fmarpammbl, a no opme - B BUAE NNHWIA (IEHT), CEKTOPOB, CTONBMKOB 1 reo-
MeTPUYECKNX Quryp.

JInHeliHble (NeHTOYHbIe) AnarpaMMbl NPEUMYLLECTBEHHO WUCMONb3Y-
l0TCA 418 XapaKTepuUCTUKX ABMEHWUS WM npoLecca B ANHAMUKeE.

CeKTOpHblE fuarpamMmmbl Hanbonee ygaqyHo 0To6paxaroT CTPYKTYpy U
CTPYKTYPHbI€ CABUTN NPOLECCOB U ABMEHNIA.

CTonbuKoBble Anarpammbl NPUMEHSAKTCS ANS NPeACTaBleHNs 4acTo-
Tbl SIBNEHWA OLHOPOAHbIX, HO He CBA3aHHbIX MeXAy C0ob60l MpoueccoB U AB-
NEHNIA.

O6beMHble gnarpaMmbl, Kak npaBuio, NpeacTaBAsOT COGON NMHel-
Hble B TPEXMEPHOM MPOCTPaHCTBe (MPOCTPaHCTBEHHble W (MrypHble Aua-
rpaMmbl, CTEPEOrpammbl).

KapTorpammbl - 3To ocobble reorpaguyeckue (KOHTYpHbIe) KapTbl C
PasnnUHbIMK LITPUXOBKAMU WM OTTEHKAMW LIBETOB ONpeAeneHHbIX TeppuTo-
puiA N pernoHoB. Pa3HOBMAHOCTbIO KapTorpamMm MOryT ObiTb KapTogua-
rpaMMbl, KOTOpble NPeACTaBfieHbl COYeTaHNEM KapTOrpaMMbl € HaHeCEHHbIMM
Ha Heil guarpaMmmamm (Yalle BCero cTo/IoMKOBbIMY).



IX METOAVKA BbIUNCNTEHNA OTHOCUTEJ/IbHbIX BETNYWH

npusegem Qopmysbl 418 BbIYUCIEHUS OTHOCUTENIbHbLIX BEMIUUUH:
AOGCONOTHLIN pasmep sBneHus * 100 (1000 wT.4)

MokasaTeNlb COOTHOLIEHNS - — ABCONIOTHBIN pasmep cpegpl
ABCONOTHLIA pasMep YacTy SBNEHNS » jaq
OKCTEHCWBHbIV NOKasaTe/b ABCONOTHbBIN pa3mep ABMEHNS B LIENOM

ABCONOTHbLIN pasmep seneHns * 100 (1000 uT.4)

WVHTEHCMBHbIN MoKasaTenb - ABCONOTHBIN pa3mep cpefbl
HBneHve 100
lMokazaTe/b HarsaHOCTM AHaNornyHoe 13 psaa CpaBHUBAEMbIX

MAHMIAYaHKWe: HanpuMep, NPU BbIYUCNEHUM NOKA3ATENS HAMNAAHOCTM MO AaH-
HbIM 06paliaemocTun” (Tabamua 1.3), B KAUeCTBE «ABMAEHbI»
LIAeMOCTU U3 CTPOKN «MHTEHCUBHbI» B COOTBETCTBYtowWeli rpynne (20-59, 60-69, /0 un
6onee) - uncaMTenb, a B KauecTBe 3HaMeHaTens GepeTcs nokasaTenb obpaliaeMocTy
B BO3pacTHOIA rpynne 15-19 - ero 3HaueHue npuHumaeTcs 3a 100%.

X. METOAUKA BbIHNCNEHWA
MOKA3ATENEW AUHAMMUYECKOTO PALA

OcHOBHble (hopMy/ibl, MPUMEHSEMbIE 151 BblPaBHUBAHWSA AUHAMUYECKOro paja
_ MocneayoLLmia npeAablayLLniA
ABCONIOTHBIN NpypocT (YObIMb) - NoKasaTenb nokasare/b

. - 0
Temn rpvpocTa (y6biv) ABCONIOTHbIN NPUPOCT (YObinb) KOO (%)

MpeabloyLLMiA YpoBeHb
win
Temn npupocTa (yBbiwm) = Temn pocta (y6binm) - 100 (%)
ABCONOTHLIA NpUpOCT (Ybbi/b)
3HaueHve 1%npupocTa = -—-- TcemdnpupocTa (y6bib)
Temn pocTa («6bib) = ...Jlocneaytowmin yposeHs™  * ,00(%)
H Ky - MpeablayLmnii yposeHb

IX, MPNMEPbLI QJUATPAMM N TPAPNKOB

OAvHamunKa YMCNEHHOCTU HaceneHna 3a nepuoyg 2004-2008 rr.
Thic.
yenosex B Pecnyb6nuke benapychb [2]

Puc. 1.2 Cton6ukoBaa guarpaMmma



BospacTHoOI1 cocTaB HaceneHus
Pecny6nukun Benapycb
Ha Kaudano 2006 r.|2|

ool .. (s

0% 0ot SO ncTapLue

0%

Puc- ~-3 BHyTpucTonbukoBas agunarpamma

LdnHamMuKa poxfaeMoCcTu U CMepTHOCTU
%0 3a nePW0, 2004-2008 rr. B Pecny6nnke benapych |2]
16 -

*HB—loKasaTenb poXxfaemMocTy j

MokasaTens cMepTHOCTM  \

rogp!
Puc. 1.4 NnHeitHaa guarpamma

CMepTHOCTb OT BefyLW X NPUYNH B
Pecnybnuke benapycb
3a 2003-2004 rr.[21

3VIHGOEKLMOHHbIE

I OHKonornyeckne
T4%

n CeppgeyHo-
cocyaucToi
CUCTEMbI

|0 OpraHos
AblXaHus

Puc. 1.5 CekTopHaa gnarpamma
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TepputopuanbHoe pacnpegeneHue 3a601eBaeM0oCTbI0 KOPbHO Ha
100000 HaceneHus B 1988-2000 rr. [3]

Puc. 1.6. Kaptorpamma
XIl. YHEBHO-NCCNEOOBAIE/IbCKAA PABOTA CTYAEHTOB
SAOAHUE Ne 1. BBIMNCNEHWE OTHOCUTE/IbHbIX BENWYUH
TunoBoe 3afaHue (BapuanT 1)
BbIUMCIUTL MHTEHCUBHbIE M 3KCTEHCUBHbIE MOKa3aTe/nu, a Takxe Mo

Ka3aTe/in COOTHOWEHNA N HarnagHoOCTW Mo NCXOA4HbIM AaHHbIM!

Tabnuua 1.2 YncneHHOCTb HaceNeHUs pasHbIX BO3PacTOB B paiioHe
[eaTeNnbHOCTY TOPOACKOWA' MONNKANHMKN Ne 1

BospacTHas YncneHHoCTb Ha- Yucno obpatyeHuit
rpynna ceneHus
15-19 3000 2000
20 - 59 28000 36000
60 - 69 6000 10000

70 n 6onee 3000 2000
NToro: 40000 50000

Ommernnuei O6lAsA 4YMCNEHHOCTb MOCEL|EHUIA CcocTasnseT -
-AMUOO, a uncno spaueit - 30.

O6pasel, BbINO/THEHWSA TUMOBOTO 3a/jaHUs

cth J; , Pacue,n MHTEHCMBHbIX MokasaTeneil (ypoBeHb MNOCELlAeMO-

HbIM Rn, YypPOBeHb 06palLaeMoCcT! 1 ypoBeHb 06palLaemMocTy MO pasnny-
M BO3PacTHbIM rpynnam):

YpoBeHb nocelaemoctT = Yucno nocelyeHuit *KO000- 400000

YMCNEHHOCTb HAceNeHus 40000 1000=10000%a
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YpoBeHb 06paLlaeMocTn
(061wt

YpoBeHb 06palLiaemocTnt
(nmua 15-19 ner)

YpoBeHb 06paLlaeMocTn
(nmua 20-59 ner)

YpoBeHb 06paLLaeMocTu
(nmua 60-69 ner)

YpoBeHb 06paLlaeMocTv
(nmua 70 v 6onee net)

Yucno obpatLieHnii
YucneHHOCTb HaceneHns

Yucno obpalleHnii
YucneHHOCTb HaceneHms

Yuncno obpaLLieHwii
YMCNEHHOCTb HaceneHus

Yucno obpalleHuit
YucneHHOCTb HaceneHus

Yucno obpatLieHnii
YucneHHOCTb HaceneHma

« % 1000=

*1000 =

*1000 =

*1000=

50000 ... _
40000 1000=1250%»
2000
3000 “1000=667"»
36000 .
28000 1000=1286%0»
10000, ;o0 1ese
6000 1000=1667%»
2000 .
3000 1000=667%»

2. PacyeT aKCTEHCMBHbIX NOKasaTenei (Mo Bo3pacTHbIM rpynnam):
[Lons o6paueHus Yucno obpatueHuii nny, 15-19 net

my, 15%19 net Bce o6paLLeHus 00= 50000 * 100=4%
[Llons o6patieHus Yucno o6palleHnii nuy 20-59 net 3600
nu, 20-59 net Bce o6paLleHna *100=  g5opgp  * 100=72%
[ons obpalleHns Yucno obpatLeHuit ny, 60-69 net 10000
ANy 60-69 net Bce 06paLLeHns *100=  ggogg  * 100=20%
[ons obpaieHns nuy, Yucno obpatueHunii uy, 70 1 Gonee net 2000 o o
70 1 6onee net UMCNEHHOCTb HaceneHus! 50000  100=4%

3. PacuyeT nokasaTeneil COOTHOLWEHNS;

Yucno Bpaveit 30

Yucno Bpayeid HA =
UWCNEHHOCTb HaceNeHns 10000= ~w W

10000 HaceneHus " *10000=75 fe>

4. PacyeT nokasaTena HarnagHoOCTW npu ycnoBuu, YTo nokasartesb
obpawaemocTn nuy 15-19 net npuHumMaetcs 3a 100%:

Tabnuua 1.3 IHTeHCMBHbIe NoKasaTenu 1 nokasateniv HarnggHoCTU

MokaszaTenun Bo3spacTHble rpynnel
15-19 20-59 60-69 70 n 6onee
VIHTEHCUBHbIN 667 1285 1667 667
HarnagHocTn 100 193 250 100
Ta6bnuua 1,4 CBogHast Tabnnua AaHHbIX
BospacTHasa rpynna CTpyKTypa 06pa- Bo3spacTHas obpal. Ha [MokasaTenn
aemoctn B % 1000 HaceneHus HarnsgHoCTM
15-19 4,0 667 100 "
20-59 72,0 1285 193
60-69 20,0 1667 250
70 v 6onee 4,0 667 100
WTtoro: 100 17.50 —
MocelaemMocTb Ha 0
1000 HaceneHus 10000 %0
Uwncno Bpayein Ha
7,5 °la,0

10000 HaceneHums



BbiBOAbI:

M n pacyeTe MHTEHCMBHbIX MOKasaTe/neil ypoBeHb MOCELLaeMOCTM MOAUKIM-
HUKM cocTaBun 10000%°, ypoBeHb 06Lyeii 06paliaemMoCcTu Obin paBeH
1250%°; a no Bo3pacTHOW rpynne 60-69 net 6611 Hanbonbwmm (1667%°).

BbluncneHne sKCTEHCMBHOMO Mnokasatens - fona obpalleHnsa nuu, no Bo3spac-
THoli rpynne 20-59 neT 6blna MakCMManbHOM M cocTaBuna 72%, a MUHK-
MasbHOW y nuy 15-19 n 70 1 6onee neT.

Mo nokasaTento COOTHOLIEHUS - Yyncno Bpadeid Ha 10000 HaceneHUs paBHs-
ca 7,5%°0, 4TO MpM6GIM3NTENLHO COOTBETCTBYET BpayebHON Harpyske
1300 yenoBsek Ha 1 Bpaya-TepaneBTa yyacTkosoro (BTY)

MokasaTenb HarNA4HOCTW NPW YCNOBUW, YTO MOKasaTesb 06paLyaeMocTu L
15-19 neT npuHumaetcs 3a 100% cocTaBun ans BO3PacTHOW rpynnbl 20-
59 net - 193%, 60-69 - 250% u 70 n 6onee ner - 100%.

Ob6paboTKa faHHbIX Ha NepcoHasbHOM KOMMblOTEpe B cpeje
3/IEKTPOHHbIX Tabnuy Microsoft Excel

| AnNropuTm 06paboTKU JaHHbIX

1 CocTaBWUTb Ha NepBOM /INUCTE KHUTWM JOKyMeHTa Excel makeT ang
00paboTKM faHHbIX Ha NpuMepe 3afaHus BapuaHta 1 (Tabnuua 1.2). Maket
BbIUMC/IEHWIA NpeAcTaBfeH Ha puc. 1.7.

2. BBeCT UCXOfHbIE AaHHble CBOEro BapuaHTa B 3apaHee NOArOTOB-
NeHHbI MakeT (puc.1.7).

3. MpoaHanu3nposaTb pe3y/nbTaThl.

Pe3ynbTaTbl BblYMCAEHWIA AN BapnaHTa 1 B cpefe 3N1eKTPOHHbIX Tab-
nuy, Excel npuBefeHbl Ha puc. 1.8.

MNprmevaHme:

1 dopmynbl HAYMHAKTCA CO 3HAKa «PaBHO» (=).

2. lnanasoH Auyeek (NpsMOYronbHbIii 610K) 0603HaYaeTCA agpecamu ero
uaroHanm, pa3fgeneHHbIM1 CUMBOIOM «fiBOEToUMne» ().

5 MMpu BBOAE hOopMyn cneflyeT yuyuTbiBaTb, YTO AManasoH pasMeLeHns
MacCuBOB UCXOAHbIX faHHbIX B pa3fMyHbIX BapuaHTax oTnuyaeTca B
COOTBETCTBUN C 3TUM, (hOPMYAbI A8 BbIYMCNEHWIA ClefyeT BBOANTb
MCXOAA W3 UX CMbICNIOBOW Harpysku.



HUhULBE XI9GHA91NIOHLO0 BUHBUIMKIGE nniesniewolge sull 1axeN LT "oud

b\{3¥

AN
ww

*

C

| . Fo» -

MakeT 4na aBTOMATU3ALMN BLIYUCAEHNS OTHOCUTENbHbIX BEINYMH

A
BospactHas  YucneHHocTb
rpynna HaceneHus
1519w r
23-59 28000
T W o
70 v 6onee 3000
Wtoro  =CYWI(B6:BY)

Yucno
obpalyeHuit
2000
11000
«ras
2000
=wce:Co!

06Las yucnexHocTs nocewenuit =1400000

uucno spaveit =130 ¢

PactTTenowTT

3W KT HBI € WHT EHCUBHbIE HarnAgHoCT U
BospacTHas Crpyktypa BospacTHan o6pawaemoctb Ha [MokazaTenu
rpynna obpawaemoctu B\ 1000 HaceneHus (npoMuAne] HarnAgHocTH
15-19 =C6l 10 =06/66*1000 100
20-59 =C7/|C$10 =07/67*1000 =F7/fF$6*100
60-69 =C8/$C$10 =08/68*1000 ST T*T
70 u bonee  =COLl 10 =09/69*1000 =F9/$F$6*10Q
Woro =CYMM(E6:E9) = 010/810*1000
MocewaemocTs
Ha 1000
Hacenewna  =012/810*1000 npomunne
Yucno  Bpaveit
Ha 1000
Hacenewus  =013/610*10000 npogeLumunne

....................... Lo 1



HUhWLEE XI9HIUBLMIOHLO r1ahord I191e19urAsad 8'[ ond

MakeT gna aBTOMaTU3aLMN BLIYUCIEHNA OTHOCUTENbHBIX BEMMYNH

C .

" ! Wcxognble fax e
) UnCNEHHOCTD Yucno BospacTHas
SVJW Bospacthasn rpna  Hacenewus  o6paLieHil rpna
y 15-19 3000 2000 1519
K 20-58 23000 36000 20-59
N 60-69' 6000 “H i 6069
03 70 1 Gonee 3000 2000 70 u Gonee
Hlv Woro 40000 i Woro
Mocewiaemoctb
Ha 1000
N Hacenexna
Uacno  Bpaveil
. Ha 1000
}'IH 06Lyas yncneHHocTb nocewexuit=[ 400000 Hacenexus
13: yucno Bpaveit =j30

PacyeTHble AW 33 LW #
TWCHT W

o6paviaemocti g 1

4%
72%
20%

4%

100%

10000

75

X MW bl € HaT W cT

Bospacthas
o6paLaemocts
1000

Ha
Hacenexus  [lokasarenu
(npomunne) HarnsgHoCTH
667 100
1286 193
1667 250
667 100
1250 .

npommAne

npogeLumMmnne



BapunaHThbl 3ap,aHV||‘/’| Ha BblYNC/IEHNE OTHOCUTE/IbHbBIX BENNYUNH
Ans CaMoCTOATEe/IbHOIo BbIMOJ/IHEHNA

BapuaHT 2. YncneHHOCTb HaceneHus pasHbiX BO3PacTOB B paiioHe ges-
TENbHOCTM TOPOACKONA MONUKNANHUKM Ne 2,

BospacTHasa rpynna UmncneHHOCTb HaceneHus Uncno obpaleHuit
15-19 3000 1000
20-59 25000 30000
60-69 5000 8000

70 n 6onee 2000 1000
NToro: 35000 40000

MpumeyaHue: O6WAA YMCNEHHOCTb MoOcelleHunii cocTaenseT - 350000, a
uncno spauei - 25,

BapuaHT 3. UMCNEHHOCTb HaceneHus pasHbiX BO3PacTOB B paiioHe
[eaTeNbHOCTU TOPOACKON NONUKAUHMKN Ne 30

Bo3spacTHas rpynna UmncneHHOCTb HaceneHus YUucno obpalyeHnii
15-19 3500 1500
20-59 35000 30000
60-69 7000 9000

70 v 6onee 3000 1500
NToro: 48500 42000

MpumeyaHue: O6WAs YNCNEHHOCTb MNOCELLeHMi A cocTasnseT - 400000, a
yucno Bpaueii - 35.

BapuaHT 4. UncneHHOCTb HaceNneHWs pasHbiX BO3PacToB B paiioHe
[eATeNbHOCTN ropoAckKoi NONNKAUHNKN Ne 4.

BospacTHasa rpynna UmncneHHOCTb HaceneHus Uncno obpatleHuin
15- 19 4000 1500
20-59 40000 30000
60-69 10000 12000

70 v 6onee 2000 1300
NToro: 56000 44800

MpumeyaHme: O6WAA YMCNEHHOCTb MOCELLeHuniA cocTasnseT - 450000, a
uucno Bpaueii - 40.

BapumaHT 5. UMCNEHHOCTb HaceneHuWs pasHblX BO3PAcTOB B paiioHe
[eATeNbHOCTN TOPOACKOA NOAUKAMHMKM Ne 5.

BospacTHas rpynna UmncneHHOCTb HaceneHus Uncno obpaleHunit
15- 19 3000 2500
20-59 40000 30000
60-69 10000 18000

70 v 6onee 2000 1500
WTtoro: 55000 52000

MpumeyaHue: O6Wasa YMCNEHHOCTb MNoceweHnii cocTaenseT - 300000, a
yncno Bpadeii - 25.
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BapuaHT 6. YNCNEeHHOCTb [eTCKOr0 HAceneHUs Mo BO3PACTHLIM
paiioHe feATeNbHOCTU AeTCKOM NONUKNUHMUKN No 1.

| PYyH»»- - E—
YncneHHoCTb aeTeit Yucno obpalleHwnin
3000 2500
e B—— [ A3 2500 2500
__________ 4"M 6500 5000
NToro: 12000 10000

1T~ yanue: O6Wlas YMCNEHHOCTb MocelleHnii cocTaenseT - 50000, a
AN Bpaueli-negnaTpos - 15.

BapnaHT 7. UYuMcneHHOCTb [AETCKOTO HacefeHus Mo BO3PaCTHbIM
rpynnam B paiioHe AesATeNbHOCTU AETCKOM NONUKAUHUKN Ne 2.

Bo3spacTtHasa rpynna UncneHHOCTb aeTeit Yucno obpateHnit

0-1 3500 3000
4000 3700

4-14 7500 5300
NToro: 15000 12000

MpumeyaHue: O6Was 4YMCNEHHOCTb MNOCelleHunii cocTaenseT - 55000, a
uKcno Bpayeii-negnaTpos -17.

BapvaHT 8. YucneHHoCTb [eTCKOro HaceneHus Mo BO3PACTHbIM
rpynnam B paiioHe [eATeNbHOCTW JeTCKOW NOMUKAMHNKN Ne 3.
BospacTHas rpynna UuncneHHocTb feTeit Ymncno obpallieHnii

0-1 2500 2000
1-3 3000 2500
4-14 4500 3500
NToro: 10000 8000

MpumeyaHmne. ObWas YNCNEHHOCTb NoceweHnin coctaBnset - 40000, a yuc-
Nno Bpauvei-negnaTpos - 12.

BapuaHT 9. YucneHHOCTb [ETCKOTO HacefeHWs MO BO3PACTHbIM
rpynnaM B paiioHHOM LeHTPe M 4ncio NpounakTUYeCKUX MOCeLLeHnid no-
NMKNUHKK (B aBCONOTHBLIX Yncnax).

. BospacTHas rpynna

YncneHHoCTb aeTeld Yucno npod. noceLeHni

0-1 100 1000

1-3 300 1300

------ 4-14 4600 4700
WToro: 5000 7000

MpumeyaHue: Yucno neamaTpUUECcKNX KOeK- 3, & UMC/o Bpadeii-neuaTpos - 4
BapuaHT 10. UMCNeHHOCTb AETCKOrO HaceseHWsi M0 BO3PACTHbIM

rpynnam B ropofe W 4ncno npounakTU4yecknx nocewieHUin amGynaTopHo-
NONNKANHUYECKNX OpraHm3aumnii (B abCOMOTHbLIX Yncnax).
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BospacTHasa rpynna YucneHHOCTb feTeld Yucno npod. nocewieHnin - ™1

0-1 500 5000
-3 1000 4000
4-14 18500 16000
Wtoro: 20000 25000 ...

Mpumeyanne: Yucno neguaTpuueckmx Koek - 10, a uucno Bpadeit-
neanaTpos -30.

BapuaHT 11. YnCneHHOCTb [EeTCKOro HacesieHus no pasnyHbIM BO3-
pacTHbIM rpynnam B 06N1aCTHOM LEHTPe Y YUCNO MpOodPUIaKTUYECKUX noce-

LeHN ambynaTopHO-MONUKANHUYECKNX OpraHu3aumin (B8 abCOMOTHBIX YmnC-
nax).

BospacTHasa rpynna YncneHHOCTb fleTelt Yuncno npod. nocetieHuii
0-1 5000 50000
1-3 10000 30000
4-14 85000 70000
WToro: 100000 150000

Mpumeyanne: HMCNO negmaTpuyecknx Koek - 400, a 4ucio Bpaveil-
negnaTpos -150.

BapuaHT 12. Uucno yvawmxcs y4yebHbIX 3aBefeHWiA, NpOwWeAwnX Megu-
LIMHCKME NPOMUNAKTUYECKME OCMOTPbI, U KOMIMYECTBO BbISIB/IEHHLIX C Hapy-
LLUEHNAMU PYHKL MM >KeNYL0YHO-KNLLEYHOTO TpaKTa.

Mpynnbl yyallmxcs Uucno npowewnx npod. oc- Uucno  BbIABNEHHbBIX
MOTp 60/bHbIX

LLIKONIbHUKM 23000 350

Yvauwmeca CCY3-08 17000 250

Yvyaumecs BY3-08 10000 100

Wtoro: 50000 700

MpumeunHue: B neyebHO-NpodhmMnakTUYECKUX OpraHu3aLusax ropoga pabo-
TaeT 200 Bpayeil, YNCNEHHOCTb HaceneHus - 250000 Yenosek.

BapuaHT 13. Yncno geteld, Npoweawnx MeguLUHCKME NPOoQUIakTuyeckme
OCMOTPbI, N KOJIMYECTBO BbIABIEHHBIX C MOHUXXEHNEM OCTPOTHI 3PEHUS.
Uuncno npoleawmnx npod. oc- Yncno BbIABAEHHbLIX C

BospacTHas rpynna MOTp NOHWKEHNEM OCTPOTbI
3peHus

[loLikonsHoro Bospacta 15000 800

Yyawpxcsa 1knacca MTooo 650

Yyaumxcs 2-8 Kiaccos 13000 750

Uroro: 40000 2200

MpumMmeyaHue: B neyebHO-NpounakTUYECKUX opraHusauumsax ropoga pabo-
TaeT 250 Bpauyeld, UncneHHocTb Hacenenus - 300000 yenosek.
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BapuaHT UMCNIEHHOCTb XEHCKOT0 HaceneHws AeTopofHoro (depTusib-
HOro) BO3PacTa M YMCco 06palleHunii U NOCELLeHWIi XXEHCKOW KOHCYbTalum

jMo!. N e —
’Bo3parTaa® rpynna ﬁeVIHC;:HHOCTb xeuekoro Hace- Uucno obpatleHuit
7000 1200
""""" 6000 3000
ts-49 — 17000 5800
170 e — 30000 10000

MpumeyaHne: O6WAA YMCNEHHOCTb MOCELLeHM A cocTasnseT - 50000, a
uKcno Bpadeit-rHekonoros - 20.

3AOAHVIE Ne 2. BbIUNC/IEHNE MOKA3ATE/EN
ANHAMNYECKOI O PAOA

Twunosoe 3afaHue(BapnaHT 1)

Mpon3BecTn pacyeT NokasaTenei AMHAMWYECKOro psga: abcontoTHbIN
MpupocT, TeMN NPUPOCTa, 3Ha4yeHne 1% npupocTa 1 TeMn pocTa.

O6bem murpaumm HaceneHus Pecnybnuku benapycb (2001-2007 rr.)

1. 2001 r. - 424521

2002 r. - 429101
2003 r. - 446732
2004 r. - 460224
2005 r. - 474685
2006 r. - 474004
2007 r. - 472334

NogrwN

O6pasel, BbINO/HEHWUSI TUMOBOFO 3a4aHuUs

1. AGCONOTHbIA npupocT (Y6bINb) - PasHOCTb MeXay nocnefyto-
MM U NPeablayuMM YpoBHEM 06beMa MUTpaLMKU HaceNeHUs:

429101 (2002 r.)-424521(2001 r.) = 4580;

446732 (2003 r.) - 429101(2002 r.) = 17631;

460224 (2004 1.) - 446732(2003 r.) = 13492;

474685 (2005 r.) - 460224(2004 r.) = 14461;

474004 (2006 r.) - 474685(2005 r.) = -681;

472334 (2007 r.) - 474004(2006 r.) = -1670 /

3a 7 net: 472334 (2007 r.)-424521 (2001 r.) = 47813. (

2. Temn npupocTa (y6bin) - OTHOLIEHWE abCONOTHOTO MPUPOCTa K
npegblayLemMy YPoBHHO B %:

1580 M 07 |

— 54521 11 /o
17631 * 100

429101 41 %
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13492 * 100

0,
446732 3%
14641 * 100
0,
460224 31%
-681 * 100
474685 - 01w
- 1666 * 100 ) .
474004 = -0.4%
3a 7 nert: 44274%1231 ~ 100 n,3%

3. 3HaueHue 1% npupocTa (ybbinn) - OTHOLWEHUe abCoNMTHOro
npupocTa K Temny npupocta (yobinu):

4580/1,1 =4163,6

17631/4,1 =4300,2

13492/3 = 4497,3

14461/3,1 =4664,8

-681/(-0,1) = 681,1

-1670/(-0,4)= 16704

3a 7 neT: 47813/11.3=4231,2

4. Temn pocTa (y6blnn) - OTHOLIEHWE NOCNeAYtOLEero o6beMa MUrpa-
UMK K npegbiayuiemy B % :
429101

424501 100 = 101,1 %
M Lo
O gy,
T 0 g
3;223; ® 100 = 99,9%
TER L g,
472334

3a 7 net: 44501 " 10 - L,

5. OdopmneHne pe3ynbTaTOB:
Tabnuua 15 [AuHamuka ob6bema MuUrpayum HaceneHus Pecny6avku
Benapycb (2001-2007 n\)

Wtoro

IMokasarenm 2001 2002 2003 2004 2005 2006 2007 32 77eT

O6bem murpa-

W 424521 429101 446732 460224 474685 474004 472334 -
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_ 4580 17631 13492 14461 -681 -1670 47813

npupoc
(ybbinb!___
Temn npupoc- - 1,1% 4,1% 3% 3,1% -0,1% -0,4% 11,3%
Ta —
3HaueHue 1%
npupocta - 4163,6  4300,2 4493 4664,8 -681,1 -1670,4  4231,2
Tewmn pocta - 101,1% 104,1% 103% 103,1% 99,9% 99,9% 111,3%
H/6b1nn)
6. BbiBOfbI:

]. 3a cemb neT abCcoOMOTHLIA NPMPOCT NUL, BOBNEYEHHbIX B MUTpaL-
OHHbIIi Npouecc, yBenuumnca Ha 47813 yenosek.

2. MakcumanbHbIli Temn npupocta o6bema murpauun Habnopancs B
2003 rogy u coctasun 4,1%, 3aTeM, OTMeyasiocb NMOCTEMEHHOE ero CHuXXe-
Hue, 1 ¢ 2006 roga Havyanach y6binb, gocturwas 8 2007 rogy - 0,4%.

3. 3HaueHne 1% npupocta o6bema MuUrpauuy ysBennuMBanocb [0
2003 ropa BkntouMTenbHO 1 coctaeuno 4300,2; a ¢ 2006 roga Habnoganach
ybbinb, cocTaBmBLias B 2007 rogy - 1670,4 yenosek.

4. Temn pocTta (y6binn) 6bl1 OTHOCUMTENLHO CTabWU/IbHBIM U BapbUpo-
Ba/ B npegenax 4,5%.

O6paboTKa flaHHbIX Ha NePCOHaNbHOM KOMNbIOTEpe B cpefe
3NeKTPOHHbIX Tabnuy Microsoft Excel

Anropntm 06paboTKuN faHHbIX
1.CocTaBuTb Ha NEPBOM NINCTE KHUIM AOKYMeHTa Excel MakeT gna
00paboTKM faHHbIX Ha Npumepe 3agaHus BapnaHTa Nel (cm. puc.1.9).
2. BBecTn UCXofHbIe aHHble CBOEro BapnaHTa B 3apaHee MoAroTos-
NEHHbIN MaKeT.
3. MpoaHann3npoBaTtb pe3ynbTaThl.
PesynbTathl BoluMcneHnin gna sapmaHta Nel npusegeHbl Ha puc.] .10.

MpumeyaHue-

Mpwv BBOAE hOPMYN ChefyeT y4YuThiBATb, YTO AnanasoH pasmeLleHns
MaCcCUBOB MCXOLHbIX flaHHbIX B PA3NMYHbIX BapuaHTax oTnu4yaeTcs. B
COOTBETCTBUN C 3TUM, (DOPMYNbl ANS BbIYUCNEHUI CneayeT BBOAUTb
MCXOA M3 UX CMbICNIOBOWA HArpy3Ku.

[na obecrneyeHns MONHOTO COOTBETCTBUA pPe3ynbTaToB pacyeTa Ha
MK faHHbIM, NONYYEHHbIM MYTEM BbINOMHEHUA PacyeTOB Ha KanbKy-
NATOpPe C TOYHOCThIO OAMH AeCATMUUHbINA 3HAK Nocne 3anaTou B hop-
mynax Excel MO>XHO nNpuMeHATb (yHKUMIO OKpyrneHus: OKPYT/
(uucno;m), rae uMcno —agpec SUYenkn OKPYrAgeMoro 3HayeHus, n —ko-
NMYeCTBO 3HAKOB Mocne 3anaToi (npuHumaem n = I). Ana okpyrneHns

PesynbTaToB BbluncneHna (=C9/C10), cnefyeT NpUMeHATb popmyny
= OKPYT /1 (C9/C10).
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Vi fme i 6~ >v.m Cnm !
W
mEK
i i06Bem
<m 2001 r. 2002r.
B { 424521 429101
'8 |
a. [lMokasarenm 2001 r. 2002 .
Obbem
mo ««rpaunn 424521 429101
NAGBCONOTHBIi
* Y npupoct
1§ " bib) =05-B5
H Temn
npupocTa
A.I(y6rmm) % =0KPYTTXCS/BE-1r 1001
3HaveHune
1%
npupocrta =011/012
Temn pocta
14 (y5bim; =C10/610

L H or b [ ] V- xn V *$;' e t m N 1« Jlv -?
M8kelaas8B1lLU4w;aumnb!>1YuelleHHallokasaTeneiignHaniiuecltOropesa
McxoaHble AaHHbB
2003 . 2004 r. 2005 . 200S . 2007 r. L e
443732 480224 474685 474004 472334
PacyeTHble rrBKasaTear
2003 r. 2004 . 2005T. 2006 1. 2007 r. Woro 3a 7 ner
448732 460224 474885 474004 472334
=D5-C5 =E5-D5 =F5-E5 =$5-F5 =H5-$5 =K5-B5
=OKPYTTI(LLE/C5-!'YLLP;1) =0KPYTK/E5/05-1Y100; 1 =OKPST/IIMEYE>-1Y100 1 =0 KPYT¥G5/F5-1Y 100; 11=0KPY T /INe05-1LLI;11 =0 KPYT/T/HE/85-1Y100; 11
«D11/D12 =E11/E12 =F11/F12 =$11/012 *H11/H12 =111/112
=010/010 =E10/1>10 =Fi0/E10 =$10/F10 =H10/$10 =H5/B5
Puc, 1.9 MakeT ans aBToMaTu3aLnmn BbI4YMCIEHNS MoKasaTenen

AMHAMUYecKoro psga
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1] MakeT Ana aBTomMaTtmnsayunnm BblHNCNeHUA nokasaTteneim ANHaMMn4yecKoro paga
2

| McxoaHblii gaHHble i

-
Ei 2001 r. 2002 r. 2003 r. 2004 r. 2005r. 2006 r. 2007 r.
5 424521 429101 446732 460224 474685 474004 472334
B
=
] PacueTHble NokasaTenn
WToro
8ig: Moka3aTenu 2001 r. 2002r. 2003 T 2004 . 2005r. 2006 r. 2007 r. 3a 7 ner
O6beM
ww MuUrpauun 424521 429101 446732 460224 474685 474004 472334
ABGCONOTHbIA
npupocTt
*11 (y6binb) 4580 17631 13492 14461 -681 -1670 47813
Temn npupocTa
(y6blnn) % 11 4,1 3.0 31 01 -0,4 11.3
3HayeHne 1%
npupocTa
(y6binn) 4163.64 4300,244 4497,333 4664,84 6810 4175 4231.24
Temn pocTa
A4 (y6binn) 101,1% 104,1% 103,0% 103,1% 99,9% 99,6% 111,3%
EK!

Puc. 1.10 PesynbTaTbl pacyeTa nokasaTtefiein gnHammye-
CKOTo psga



BapunaHThbl 3ap,aH|/|l7| Nno BbIUYMC/IEHNIO MOKa3aTesnei
ANHaMMNYECKOro psaga onisa caMoCTOATE/IbHOT0 BbIMOJ/THEHNA

BapuaHT 2. BapuaHT 3.
YMCNEHHOCTb  MOCTOAHHOIO  HaceneHus YmnCneHHOCTb MOCTOSHHOTO  FOPOLCKOro
Pecnybnukn benapycb Ha Hauano roga HaceneHus Pecny6nvku Benapycb Ha Ha-
(TbIC.) yano roga (Tbic.)
2004 - 9849,1 2004 - 70455
2005 - 9800,1 2005 - 70559
2006 - 9750,5 2006 - 7059,0
2007 - 97145 2007 - 7074,8
2008 - 9689,8 2008 - 7108,1
BapuaHT 4. BapuaHT 5.
YMCneHHOCTb  MOCTOSIHHOIO  CENbCKOro Poxcgaemoctb HaceneHus B Pecny6nnke
HaceneHus Pecny6nmku Benapycb Ha Ha- Benapycb (Ha 1000 HaceneHus)
yasno roga (Tic.)
2004 - 2803,6 2003 - 9,0
2005 - 2744,2 2004 - 91
2006 - 2691,5 2005 - 9,3
2007 - 2639,7 2006 - 9,9
2008 - 25817 2007 - 10,7
BapuaHT 6. BapuaHT 7.
CmepTHOCTb HaceneHus Pecny6nukun be- EcTecTBeHHbIN NpUPOCT HaceneHws Pec-
napycb (Ha 1000 HaceneHws) ny6mku benapyco (Ha 1000 HaceneHus)
2003 - 145 2003 - -55
2004 - 143 2004 - -52
2005 - 145 2005 - -5,2
2006 - 142 2006 - -43
2007 - 137 2007 - -3,0
BapuaHT 8. BapuaHT 9.
MnafieHUecKas CMepTHOCTb B Pecny6iu- ObecneyeHHOCTb HaceneHus Pecny6avku
Ke Benapycb (Ha 100 POAMBLUMXCA XU- Benapycb 60/1bHUYHBIMK KOViKamu M0 Oc-
BbIMMW) HOBHbIM npodunam (Ha 10000 Hacene-
HWs-BCE BEJOMOCTN).
2003 - 7,7 2003 - 113,7
2004 - 6,9 2004 - 1074
2005 - 7.1 2005 - 1116
2006 - 6,1 2006 - 1120
2007 - 5.2 2007 - 1124



BapuaHT 10. BapuaHT 11

ObecneyeHHOCTb HaceneHus Pecny6anku Yncno  KoXKHO-BEHEPONOrMyeckux amc-
Benapycb TepaneBTUYecKMMW 6OMbHUY- naHcepoB B Pecny6inke benapyce.
HbIMM KOKamy (Ha 10000 HaceneHus-Bce
BEIOMOCT)
2003 - 35,8 2003 - 30
2004 - 323 2004 - 28
2005 - 31,9 2005 - 23
2006 - 31,9 2006 - 21
2007 - 324 2007 - 21
BapunanT 12. BapuaHT 13.
Uncno ambynaTopHbIX MOCELLeHUA Ha Yncno rocnmtann3MpoBaHHbIX MNauyeH-
opaHoro xuTens Pecny6nmku benapycb TOB (BK/HOUAst POXKEHML, U POAWIbHULLY) Ha

100 rOpOACKMX W CeNbCKUX kuTenei
Pecny6nvku Benapycb

2003 - 11,7 2003 - 275

2004 - 124 2004 - 27,0

2005 - 125 2005 - 26,4

2006 - 12,6 2006 - 26,4

2007 - 127 2007 - 274
BapunaHT 14.

3a60neBaeMOCTb HaceneHus Pecny6mku
Benapycb aKTUBHbIM Ty6epKyne3oM Beex
(hopM C BriepBble B XM3HW YCTaHOBNEH-
HbIM AyarHo3oM (Ha 1000 HaceneHust)

2003 - 48,8
2004 - 510
2005 - 47,9
2006 - 46,2
2007 - 429

SAOAHUME Ne 3. MPUMEHEHVNE ONATPAMM N TPADUNKOB HA-
rNAAHOro NMPEACTABNEHNA CTATUCTUYECKINX BEANYUH

Tunosoe 3afjaHue(BapnaHT 1)

no MpeactaButs CTPYKTYPY o6palwiaeMocTy 3a MeAULMHCKON MOMOLL b0

k-13ECBPaCTHBM rPYnnam B B cekTOpHOW guarpaMMbl (pacCyMTaHHbIe MNo-
aTenu 3afiaHua Ne2 BapuaHTta 1).

CTpyKTypa 06paliaemMocTyi 3a MeLULMUHCKON NOMOLLbHO:
'5-19 net- 4%

20-59 net- 72%

60-69 net - 20%

70 neT 1 6onee - 4%



OopaboTKa JaHHbIX Na NepcoHaibHOM KOMMbIOTepe B cpeje
3N1eKTPOHHbLIX Tabnuy Microsoft Excel

ANropntm 06paboTKMN AaHHbIX
1 CocTaBMTb Ha NepBOM MCTE KHWUTW JOKyMeHTa Excel makeT Tabnu-
Ubl C pe3ynbTaTamu, MOAYYEHHbIMK B 3afaHun Ne2 BapumaHTa Nel (cm. pwuc,

2. BBeCTV UCX0AHbIE flaHHbIE CBOErO BapuaHTa B 3apaHee NMOAroToB-
NEHHbI MakKeT.

3. MocTpouTh .MPeAIoXKEHHbI B BapuaHTe TUM fUarpamMmsl.

MpumeyaHue: ANropuTM MOCTPOEHUS Anarpammbl

1 BblgenauTb Ha paboyem nucTe Excel Ayeiiku ¢ AgaHHbIMM Ans no-
CTPOEHNS Anarpammbl;

2. BbizBaTb «MacTep Agnarpamm», LIENKHYB MbIlIb0 MO COOTBETCT-
BYIOLLEN MUKTOrpaMMe Ha naHenn NHCTPYMEHTOB «CTaHfapTHas»;

3. BblbpaTb Tun 1 3a4aTh napaMmeTpbl gnarpammsl (Npy NOCTPOEHNUU
BHYTPUCTONOMKOBOW AMarpaMmbl BbIOpaTh TUN —«MUCTOrpaMman,
BWL - «HOPMUpOBaHHas rMCTOrpaMma», B pasfene AnanasoH AaHHbIX
BbI6paTb - «pAfbl B CTPOKax» ).

MpumMep BbIYMCNEHWI 1 MOCTPOEHUS AMarpamMMbl NpuBeaeHsl Ha puc. 1.11

BoapacTHan CTpykTypa 06paLjaeMocTu 3a
rpynna, net MEAINLIMHCKOI NMOMOLLb0. %
15-19
20-59 72
60-69 r 20
70 n6onee 4

CTpyKTypa 06palliaeMoCcTy ra MeanuLMHCKOA

015-19
020-59
@60-69

AT70 noéonee

Puc. 1.11 Pe3synbTaTbl rpagymyeckoin 06paboTKM CTaTUCTUUECKNUX BENNYUH
BapuaHTbl 3agaHnii Mo HarnAgHOMY MpeAcTaB/IeHUO cTaTUCTUYe-
CKUX BENINYUNH [i/11 CAMOCTOATE/IbHOI0 BbINOJIHEHUSA

30



faonaHT 2. [lpeacTaBuTb CTPYKTypy 06paliaeMocTy 3a MeAWLMUHCKOW
OMOTbIO HaceneHWs pasHbIX BO3PAcTOB B paliOHe AeATeNbHOCTU FrOpOACKOiA
MnuknnHukn Ne 2 B BUAE CEKTOPHOI AnarpaMmbl (no 3agaHuto Nel cBoero

BapuaHTa)-

BapuaHT 3. MpeactaBuTb CTPYKTYpy o6paliaeMocTu 3a MefULMHCKON
MOMOLLbKO HaCeNeHNs pasHbIX BO3PacTOB B paiioHe 4eATeNlbHOCTU FOPOACKON
NOANKAMHMKN Ne 3 B BMAe BHYTPUCTONOWMKOBOW AnarpaMmbl (Mo 3afaHuto
Nel cBoero BapuaHTa).

BapvaHT 4, MNpeacTaBUTb YPOBHM 06paLLaeMoCcTu 3a MeLULUHCKONM Mno-
MOLLbK HACEeNeHUs pa3HbiX BO3PacTOB B paiioHe AeATeNbHOCTU FOPOACKOM
nonnknuHukM Ne 4 B BUAe CTONBMKOBONA guarpammbl (Mo 3agaHuio Nel cBo-
ero BapuaHTa).

BapnaHT 5. MNpeAcTaBUTh YMCNEHHOCTb HACENEHUs pasHbIX BO3PacToB B
paiioHe fieATeNbHOCTH TOPOACKOM NOMMKAVHUKM Ne 5 B BuAe MHeHON fmna-
rpamMmbl (Mo 3agaHuto Nel CBOEro BapuaHTa).

BapuaHT 6. [MpeactaBuTb CTPYKTYpy 06paliaemMocTyt 3a MeAMLUHCKON
MOMOLLBIO [ieTeil pasHbliX BO3PACTHbIX PYMn B paioHe AeATeNbHOCTU AeT-
CKOM NonunkIMHMKKM Ne 1 B BUAE CEKTOPHOI guarpammbl (Mo 3agaHuto Nel
CBOEro BapuaHTa).

BapuaHT 7. MpefacTaBUTb CTPYKTYPY 06palaemMocTyh geTeld pasHblX BO3-
pacToB 3a MeJULVHCKOA NOMOLLbIO HaceneHns B paiioHe fesTenbHOCTW feT-
CKOVi MOANKAUHUKM Ne 2 B BUAe BHYTPMCTONGMKOBOW agnarpaMmbl (No 3aga-
HUto Nel cBOero BapuaHTa).

BapnaHT 8. MpeAcTaBUTL YPOBHM 06paLlaeMocTy AeTeil pa3Hbix Bo3pac-
THBIX TPYNM 3a MeAWLMHCKOW NMOMOLLbI B paiioHe [esTeNbHOCTU AeTCKOiA

NMONUKAVHUKN Noe 3 B BMAe cTonbukoBoi Aguarpammsl (Mo 3agaHuto Nel
CBOEro BapuaHTa).

BapviaHT 9. MpeactaBnTb YMCN0 NPOMUNAKTUYECKUX NOCeLLeHUnii amby-
NaTOPHO-MONMKNMHUYECKUX OpraHu3aluii AeTbMU Pas3/IMuHbIX BO3PACTHbIX

rpynn B palioHHOM LeHTpe B BuAe CTONOWMKOBON AuarpaMmbl (N0 3agaHuio
Nel cBoero BapuaHTa).

BapviaHT 10. MpefcTaBUTh B BUAE SIMHEIHOM fuarpamMmsl Yncio npogu-
NaKTrMYecKUX MOCeLLeHN A amBynaToOpHO-MONUKIMHUYECKUX OpraHu3aluil B

PaiioHHOM LeHTpe AeTbMW pasfMyHbIX BO3PaCTHbLIX FPynn (B MPOMUANAX)
Mo3asaHuto Nel cBOero BapuaHTa).



BapnaHT 11. lNpeactaBuTb B BuAe CTONBMKOBOA AuMarpammbl 4UCIO
nponNakTM4ecKnx MnoceleHnii ambynaTopHO-NONNKANHUYECKNX OpraHu-
3aumii B 06NaCTHOM LeHTpe AeTbMMW PasfMyHbIX BO3PacTHbIX rpynn (B npo-
Munnax) (no 3agaHuio Nel cBoero BapuaHTa).

BapuaHT 12. [llpeactaBuTb CTPYKTYpYy BbisiBAfeM0Oe™  HapyLleHWit
(MYHKLUMKN XKeNyL0YHO-KULLEYHOTro TpakTa CPeaun npoLefwmnx npohunaktu-
YeCKWii OCMOTP Y4YallUXCA pas/MyHbIX YupexaeHuih obpasoBaHus Ha 1000
HaceneHus (NpoMunne) B BUAE CEKTOPHON Amarpammbl (Mo 3agaHuio Nel
CBOEro BapuaHTa).

BapuaHT 13. MpeactaBuTb CTPYKTYPY BbIABASAEMOE™ MOHMXEHWUSA OCT-
pOTbl 3pEHUA CpPefu MpoLeAWwnX NPotnNaKTUYeCKNin 0OCMOTP feTell AOLKO-
NbHOTO BO3pacTa W yyalluMxcs PpasnnyHbIX Y4YpexaeHuil ob6pa3oBaHMs Ha
1000 HaceneHus (MpoMWANe) B BUAE BUYTPUCTONGMKOBOW Auarpammbl (no
3afiaHnio Nel cBoero BapuaHTa).

BapnaHT 14. MNpeactaBuTb CTPYKTYpYy 06pallaeMocTyt 3a MefULUHCKOMN
MOMOLLbIO >KEHCKOFO HaceneHus [eTopoAHOro ((hepTunbHOro) Bo3pacta B
paiioHe AeATeNbHOCTM XEeHCKON KoHcynbTauum Ne 1 B BUAe CEKTOPHON Ana-
rpammsbl (Mo 3agaHuto Nel cBoero BapuaHTa).

OTBeTbl K 3ajaHnaAM Mo Temam
Tema 1. CTATUCTNYECKWME COBOKYIMHOCTW.
CTATUCTNHECKWE BENNYUNHDI.

OTBeTbl K3agaHnoo Nel
«BbluncieHne OTHOCUTENIbHbLIX BETMYUH»

MokasaTenu Ne BapnaHTa

2 3 4 5
MocewaemocTb Ha 1000
Hacenewus 10000 7216 8036 5455
YpoBeHb o6paljaemMocTu
(06w nii) 1143 866 800 945
fonsa obpaweHnit nuy
70 n 6onee net 25 4 3 3
Yucno Bpadeit Ha 1000
71 5,2 71 4,5

HaceneHusa

MokaszaTtenu Ns Bapuanta MokasaTtenu Ne Bapnanta
6 7 8 9 10 11

nOCEU—kaEMOCTVb Yncno negnaTpuieckux
Ha 1000 pgeTei 4167 3667 4000 koek Ha 1000 Hacenexus 1 1 4
YpoBeHb 06pa- YpoBeHb
IWaemocTy (06- npod.o6pauyaemMocTu

i) 833 800 800 (o6uwunit) 1400 1250 1500
Jonsa o6pauwe-
HWit petein 4-14 Aons npod.oGpaujernit

ner 50 44 44 Aereil 4-14 net 67 64 a7
Yucno spaueit 3 3,1 3 MokasaTenb HarNAfHoO- 24 22 27
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Mokasatenu

YncnoTuyuh il
wwuknpog.ocm°TP
Ha K000 Hacene-

YpoBeHb npod-
BbiABNAemMoe™

HapyLweHui xeny-
[OYHO-KNIEeYHOTOo

[ons npod- Bbl-
SABNEHUI nayuneH-
TOB yyaluxcs
BY3o0B cpeaun oc-
MOTPEHHbIX yua-
wmxes
MokasaTenb Ha-
TNAAHOCTN
(yvawuecs BY-
308B)

Ne Bapwu-
aHTa
12

200

14

14

66

cTn

(et 4-14 ner)

Mokasatenu

Yucno npowep-
Wwmnx
npodg.ocMoTp Ha
1000 HaceneHuns
YpoBeHb 3bIfiB-
NAEMOCTU CHU-
XEHNA OCTPOThI
3peHuns cpean
petein (o6uwnii)
flons peTeii po-
WKONbHOTO BO3-
pacTa co CHuxe-
HUEM OCTPOThI
3peHus cpegn
OCMOTPEHHbIX
MokasaTenb Ha-
rnagHocTu (yva-
wuecs 2-8 knac-
coB)

Ne Bapu-
aHTa

13

133

55

36

108

OTBeThbl K 3agaHunto Ne2

MokasaTenn

MoceuwaemocTb
Ha 1000 xeHCKO-
ro HaceneHus

YpoBeHb oGpa-
waemocTtu (06-
wui)

fons o6pauwe-
HWIA XXEeHLWnH
(35-49 neT)

MokaszaTenb Ha-
rnagHoe™
(35-48 nerT)

«BbluncneHne nokasartene ANHaMMNn4yecKoro paga»

4 Ne BapuaHTa

MToro za \
ace rogbl \
AGCONOTHbIN
npupoct
(ybbinb)___
Temn npupocTta
(y6binn) %
3HaueHune 1%
npupocta (y6bl-
nn)

Temn pocTta
(y6b1nn)

Ne sapuanta

Ntoro 3a\
BCe roabl \

AGBCONIOTHBI
npupoct
_Mblinb)

emn npupocTta
(Y6bInn"%

3HaueHne 1%
npupocTta (yobl-
an)y

Temn pocTa

2

4

-159,3 62,6 -221.9 1,7

-1,60 0,90 -7,9 18,9
99,56 69,56 28,1 0,09
98.4%  100,9%  92,1% 118,9%

9

-1,3

1,1

1,18

98,9%

90,5%

10 1

u34 -9
-S5 -30,0
0,36 0,30

70,0%

K¢

12

1.0

8,5

0,12

108,5%

6

0,15

94,5%

13

0,25

99,6%

7 8

2,5 -2,5

-45,5

-0,05

54,5%

14

-5,9

-12,1

0,49

87,9%

-32,5

0,08

67,5%

Ne Bapu-
aHTa
14

1667

333

58

199



TEMA 2

BAPMALUMNOHHAA CTATUCTUKA.
CPEOHVE BEJIMUYUHDI

I. LENb N 3AQAUUN SAHATNA

Llenb: WN3yuutb o6obuwatoLmne XapaKTepPUCTUKN  KONNYECTBEHHbLIX
MPU3HAKOB MYTEM BbIYNCNEHUA CPEAHUX BEIMYUH U UX NapaMeTPOB nNpume-
HUTENBbHO K COUMaNbHO-TUTUEHNYECKNM, 3KCNEPUMEHTA/NIbHbIM WU KNNWHUYE-
CKMM mnccnegoBaHUAM.

3agaun

1. M3yunTb OCHOBHbIE MOIOXKEHMA TEOPUN CPELHUX BENUNM.

2. OcBOUTb METOAMKY pacyeTa CPeAHUX BENWYWMH MpU ManoMm U
60NbLWIOM YmMcne HabAeHWIA.

J. MprobpecTy HaBbIKU COCTaBMEHUA PA3/IMYHbIX BApPUALMOHHBIX PS
[0B (MPOCTOro M CrpyNMnMPOBaHHOTO).

4. TIpoBeCTU BbIYMCEHWNE CPESHUX BEANYMH NPU MAIOM M 60/1bLLIOM
ymcne HabnAeHWA.

5. YcBOWUTb KpuUTepum, XapakTepusyloLine pasHoobpasue npusHaka B
CTaTUCTMYECKON COBOKYMHOCTMW.

6. HayumTbCA NpakTM4ecKOMy MPUMEHEHWUIO MoKasaTeneii CpeaHuX
BE/IMUYMH B MeJULIMHE W 30paBOOXPaHEHMNN.

1. CTYAEHT OO/KEH 3HATb

1. OnpegeneHne BapuaLMoHHOTO psaa.

2. Buabl BapuaLMOHHbIX PSLO0B 1 UX XapaKTepUCTUKM.

3. MNopsAOK COCTaBNEHNS NPOCTOrO W CrPyNNMPOBaHHOTO BapUaLMoH-
HbIX PSAOB.

4. Kputepuu pazHoo6pasnsi Npr3Haka B BAPUALMOHHOM psifly.

5. OnpefeneHue cpefHeil BenMUMHbI (CpefHero apugMeTUYecKoro),

MOHATMS: NMPOCTOE W B3BELLUEHHOE CpefHee apuPMeTUYecKoe, MOAa U Me-
AnaHa.

6. CBOIiCTBA CPEAHNX BENYUH.

7. MeTofMKy onpefeneHns CpefHUX BEUUYUH NpU 60NLLIOM U Manom
ymcne HabnoaeHWA.

8. O61acTN NPUMEHEHUNA CPeAHNX BEIMYMH B MeAULMHE U 34paBo-
OXpaHeHuu.



1. CTYOLEHT AOJIKEH YMETb

1 CocTaBnatb NPOCTON 1 CrPYNMNMPOBaHHbIA BapUaLNOHHbIE psfbl.

2 BbluMcnATb NpoOCTOe cpefiHee apudmeTuyeckoe (BCTpevaroLieecs ¢
O0AMHAKOBOM 4acToTON 1 Npu yncne HabnwaeHna N < 30).

3. OnpegensAts Moy 1 MeauaHy.

4. BbluncnaTb B3BeLIEHHOE cpefHee apuMeTnyecKoe (BCTpevarollee-
€Sl C HEOAWHAKOBOW 4acTOTON 1 Npu uncne HabnwogeHns N > 30).

5. Bbluucnatb cpefHee aputMeTUYECKOe No CNocoby MOMEHTOB.

6. OnpepenaTb cpefHee KBagpaTU4ecKoe OTK/AOHEHWe MpW Manom u
60/bLWOM Yyncne HabNOAeHWNA.

7. OueHuMBaTb pe3ynbTaTbl BbIYUCIEHNSA JaHHbIX MOKa3aTenei.

V. MOTUBALWNA TEMbI SAHATUA

Kpome OTHOCUTENbHbIX BEMYUH-KOI(ULMNEHTOB, XapaKTepusyLnx
4acToTy (MHTEHCMBHOCTbL), NM60 cocTaB (CTPYKTYPY) M3y4yaeMoro SiBNeHus,
CTaTUCTUYECKME COBOKYMHOCTW BapbUpYHOLLEro 06bekTa MOTryT 6bITh 0Xapak-
Tepn30BaHbl NPV MOMOLL U CPELHUX BENNYNH.

CpefiHne BENUYMHbI UCNONb3YKT ANSA BbISIBNEHUS Hambonee yctonuu-
BbIX M TUMUYHbIX CBONCTB, XapakKTepu3ylLiMX KauyecTBeHHOe cBoeo6Gpasume
BapbMpylOLLEero 06beKkTa U NO3BONAKOLLMX OTANYATL OLMH FPYNNOBOW 06bEKT
oT Apyroro.

BapuraynoHHble psgbl U UX Tpadukn faloT HarnsgHoe NpejcTaBneHne o
pacnpefeneHun MNpU3HAKOB, HO He AOCTAaTOYHOe ANA MOJHOr0 OnucaHus
BapbUpyHOLMX 06bEKTOB. [1N18 3TON Lenn cnyxart N0rMyecku M TeopeTUUeckm

060CHOBaHHbIe CTaTUCTUYECKUNE XapaKTepUCTUKN - cpegHne BenNnUYMHbl U Nno-
Kasatenu sapuayun.

V. OCHOBHbIE BOIMNPOCbLI TEMbI

1. BapuaumWoHHbIW psaf, BapbUPYIOLLMIA NPU3HAK, BapuaHTa, paHXupo-
BaHWe. XapaKTepuUCTUKM U BUAblI BapuaLMOHHbIX psgoB. MeToauka cocTaBne-
HUS MPOCTOFO M CrPYNNMPOBAHHONO BapMaLMOHHOIO psaa.

2. CpefHve Be/MUMHbI, MOHATUE, CBOiKcTBa. CpefHee apudmeTuye-
CcKoe (NMpocToe, B3BELLEHHOE), MOJA, MeauaHa, Croco6bl BbIUUCIEHNUS.

3. ToHATMe KpuTepueB pa3Hoo6pasns. MeToAMKa UX BbIUUCTIEHUS.



VI. MATEPAJIbBHOE OCHALWEHWE

1 TMMnakaTtbl M MynbTUMEAMAHbIE NpPe3eHTauuu, UANKCTPUPYTA
METOAMKMN pacyeTa CPpeHUX BENIUUYUH.

2. TexHuyeckue cpeacTsa 0b6yyeHus: MK, sugeo geoitka MPEG 4 -
DVD, MynbTUMeAWIHbIA MNpPOEKTOpP, OnepauuMoHHas cucTema CcemeiicTea
Windows, TabnuuHblii npoueccop Microsoft Excel, nporpamma npeseHTa-
uunin Microsoft Power Point.

VII. METOOVWKA BbINMONHEHWNA PABOTHI

Ha neue6HoM thaky/nbTeTe TemMa U3y4yaeTcs B TeUeHMe 6 YacoB U COCTO-
UT 13 TPeX yacTeii:

1 OnpefeneHvie WCXOLHOTO YPOBHS 3HAHWI CTYAEHTOB, pastop U
06CYX€eH/e OCHOBHbIX BOMPOCOB TEMbI.

2. Pa3bop TMMOBbIX U UHAMBUAYabHLIX 3afaHUii NO pacyeTy cpef-
HUX BEIMUVH.

3. CamocTosTeNbHOe, MOA KOHTPO/EM MNpenojaBaTefsi, BbIMOMHEHUE
BapuMaHTa VHAUBMAYaNbHbIX 33faHuid N0 pacyeTy, aHaM3y U OLEHKE CPeAHMX
BE/IMUVH.

VIIl. AHOOPMALIMOHHbBIY B/TOK TEMbI

1. BapuauuoHHbIli pAf, BapbUpYHLWMWIA Npu3HaK, BapuaHTa,
paHXupoBaHune. XapakTepucTUKN N BUAbI BapnaLuoHHbIX psgos. MeTo-
LMKa COCTaBNEHUSA NPOCTOro U CrPpyNnMPOBaHHOTO BapMaLuoHHOTIO psja

BapuauuoHHbil pag (pag pacnpefeneHus) - 370 psj YUCNOBbIX U3-
MEHeHWIA ONpeaeNeHHOro NpM3Haka, OTANYaKLWNXCA A4pYr OT Apyra no CBOei
BE/IMYMHE W PACMONOXKEHHbIX B OMNpeAeneHHOM nopsgke. B Takom pagy Ko-
JINYECTBEHHO W3MEHAKLWMIACA NMPU3HAK HOCUT Ha3BaHWE BapbUpyHLLEro, a
OT[eNbHbIE €ro KOMMYECTBEHHbIE BbIPOXXEHNS Ha3blBalOT BapMaHTamu.

Yucna, NoKasbiBalLLMe, KaK 4acTO BCTPEYaeTCa Ta UM MHas BapuaHTa
B COCTaBe AaHHOrO0 psAja, Ha3blBAKTCA YacToTamu.

Llena pacnpefeneHns BapmaHT B BapuaLWOHHbIN pag;:

- YnpouweHne o6paboTKU AaHHbIX MPU BbIYMCNEHUN 0606 a0 mMx
YNCNOBbLIX XapaKTEPUCTUK 1 MoKasaTeneii Bapuayuu;

- BbifgBneHMe 3aKOHOMEPHOCTY BapbMPOBaHWA YUNTbIBAEMOTO Mpu-
3HakKa.

YT06bl BapuauMOHHbIA PS4 MOMHOCTLI YAOBAETBOPAN 3TUM LENAM,
3HaYeHUS N3MEHSAOLLEr0OCA NpU3HaKa CnefyeT paHXMpoBaTb.

Moa paH>XMpOBaHMEM MOHUMAKOT PacroNOXeHWe BapuaHT psja B
Bo3pacTarolleM (yb6biBatollem) nopsigke. Mpouecc paHXMpoBaHWA AaHHBIX,
BbIMOMHAEeMbI Ha MK, Ha3bIBalOT COPTMUPOBKOW JaHHBbIX.

BapraLoHHbIA psj XapaKTepusyeTcs CpefHeil BEMUMHOR W pa3niny-
HbIMUW KpUTEPMAMMW pasHoobpasns (Bapuayum) —IMMUTOM, aMNanTYAON psi-
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KBaZpaTUYECKUM OTK/IOHEHWEM (CTaHAapTHLIM OTKNOHEHN-
fa, cPegHTdWMeHT OM Bapmaumu.
em) 1 Kp Q KntepucmuKii BapuauvoHHOro psaja npefcTaBineHbl: YUCNOBbIM

M Npu3HaKa WAM BapuWaHTON; 4acTOTOM, C KOTOpOW BCTpeyaeTcs
3HaYeHnem 06W MM YnCcnoM HabNLeHWNA.

KaX gasa”™""p Heckonbko (L()0B BapuaLMOHHBIX PAS0B B 3aBUCMMOCTM OT Yac-

BCTPE4aeMocTu, FPYMn1MPOBKK, PaHXMPOBAHUSA 1 XapaKTEPUCTUKIN BapuaHT.
VB Ecnm BapmaHTa BCTpeyaeTcs B BapuauvMoHHOM psgy 1 pas3, TO Takoi

Ha3blBAeTCA NPOCTbIM, & eC/IN HECKONbKO pas3 - B3BELUEHHbIM.

PAO0  Ecim Kakgas BapuaHTa BapuaLMOHHOro psafa 0603HavaeTcs o0TAe/bHO
BapuaLVoHHbIV psg 6yaeT HecrpynnupoBaHHbIM, €CM Xe BapuaHTbl 06be-
WHAIOTCA B rPynnbl C yKa3aHWeM 4acToTbl WX BCTPEYaeMOCTU B Kaxzaoi

rpynne, TO BapuaLMOHHbI pag ABASETCA CrpyNnMpPOBaHHbIM.

Kak oTMe4anocb Bbille, BapUaLMOHHbIA pPAf MOXET 6biTb PAHXKUPO-
BaHHbIM (NpX pacrnonoXeHWM BapuaHT Mo CTeMeHW BO3pacTaHus uaun y6biBa-
HWA MX YNCIOBOTO 3HaYeHWA) W HepaH>KMPOBAHHLIM, KOrja BapuaHTbl pac-
nonaratTca XaoTUYHO.

Ecnun e BapuaHTa MpUHUMaeT TONbKO [UCKPETHOE, T.e. (IMKCUPOBAH-
HOe 3HaueHue, BbIpaXXeHHOe LenbiIMW AN APOGHBIMU 3HAYEHUAMM - BapuaLu-
OHHBbI pAf cymTaeTca NPOCTHIM, a ecin BapmaHTa cnocobHa NpUHUMaTb Nto-
6ble YMCNOBbIE 3HAYEHUA, NPeACTaBNEHHbIe OTHOCUTENbHBIMU AN CPEAHUMU
BEMUYMHAMM, - CNOXKHBIM.

METOAO0N0IMNMA NOCTPOEHNA BAPUALMOHHOIO PALOA

BapraunoHHbIi pag, oTpaxas OAWH U3 TUMOB pacnpefeneHns NpusHa-
Ka B M3y4aeMOoi COBOKYMHOCTU, MOXHO OXapakTepu3oBaTb CPegHVWMU Benu-
YnHaMmy U CnefyoLWwmMn XapakTepucTukaMmm BapmaLMoHHOro psgja:

BapuaHTa (X) - 4MCNoBOe 3HaAYeHMe U3y4aemoro npPu3Haka;

yacToTa (M) - KONMYECTBO BCTPEYAEMOCTM Kaxoii (i) BapuaHThl;

K

obuwee yncno HabnwpgeHnii - N=£n,, rge K - KO/JMYeCTBO HENOBTO-
pAloOLWMXCA BapuaHT.

MpocToi BapnaynoHHbiii pag ctpoutcs npu N < 30 (Manoe konuuect-
BO HabMOAEHMIA).

CrpynnupoBaHHblii - npu N > 30 (60/1bLLI0OE KONNYECTBO HAGMIOAEHNIA).

Mpy NOCTPOEHUN CrpynnMPOBaHHOr0 BapuaLuMoHHOro psafa KoNu4ecT-
BO rpynn B psAy 3aBUCUT OT 4MC/ia BapuaHT W onpefenseTca no Tabnuue
(Tabnuua 2.1).

Tabnuua 2.1 KonuyecTBo rpynn B BapuaumMoHHOM psgy B 3aBUCUMO-
-HWOT uncna sapmaHTt

Hucno BapuaHT (N) -45 46 -100 101 -200 201 -500
—UYwucno rpynn (4) -7 8-~ O 11-12 13 -17
OnpegeneHne MHTepBana sHaveHus npusHaka (Ax) Me>Kay rpynnamu:
Xrax- Mt
g
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rae Xma - MakcMmanbHoe 3HauyeHue BapuaHTbl, X1Ml- MUHWManbHOe
3HayeHWe BapuaHTbl, g - 4MCno rpynn.

MonyyeHHbIn MHTEpPBan OKPYrNUTbL A0 Lenoro uucna. fanee onpege-
NAKOTCA rpaHuLbl U cepeanHa Ka>kaoii rpynnbl. Nocne pacnpegeneHns Bapu-
aHT Mo rpynnam CTpoWTCA rpaguyeckoe n306paxeHne BapuvaLMOHHOTO paga
(yacToTHOe pacnpefeneHue).

2. CpegHue BenMUMHbI, MOHATUE, CBONCTBA. CpefjHee apuc
TU4yecKoe (MPOCTOe, B3BELLEHHOE), MOAa, MeguaHa, cnocobbl BbIYMCIEHMUS

Mocne cocTaBneHWs BapuaLMOHHOIO psga (MPOCTOro Mau crpynnupo-
BAHHOI0) OnpefenseTca cpefHUA ypoBeHb MPU3HAKA - CPeHAS BENMUMHA WK
cpefHee apumeTMyecKoe.

CpefHAa BenmyuHa (X) - 39T0 0606Wjal0WLas BeiMdMHA U3Y4aeMoro
npu3Haka uccnegyemMoii COBOKYMHOCTW, KOTOpas OTpaXaeT ero TWUMWYHBbIA
YPOBEHb B pacuyeTe Ha efuHMLY COBOKYMHOCTW B KOHKPETHbIX YC/OBUAX
MecTa 1 BpeMeHM.

CpeaHss, paccynTaHHas Mo COBOKYMHOCTM B LLE/IOM, Ha3blBaeTcs 06-
el cpepHeil. OHa oTpaXkaeT 06LMe YepThl ABIEHNS.

CpeaHss BeNuMYMHA, BblYMCNEHHAA ANA KaXAOM rpynnbl, - 3TO rpynno-
Bas cpefHas. OHa xapaKTepusyeT pasmep fBMeHWs, Habnofaemblii B KOH-
KPEeTHbIX YCN0BUAX AaHHONA rpynnbl.

CrnocoGHOCTb CPefHUX BENMYUH COXPaHATb CBOWCTBA CTATUCTUUYECKMX
COBOKYMHOCTEN Ha3blBalOT OMPEAENstoLLMM CBOACTBOM.

CpeaHue BeNUUNHbLI AeNATCA Ha 2 60/bLINX Kacca:

1. CTeneHHble cpeaHue (CpegHee rapMOHMYEcKoe, cpefHee reomeT-
puueckoe, cpeaHee apuMeTUUECKOe, CpeAHee KBafpaTWyeckoe, CpefHee Ky-
6uueckoe);

2. CTpyKTYypHble cpegHue (Moga v MeguaHa). Moga n mMegnaHa on-
pefensTCca CTPYKTYpOW pacnpegeneHums. VX 4acTo MCNOMb3YHOT Kak cpej-
HIOI0 XapaKTepUCTUKY B TeX COBOKYMHOCTAX, rA4e pacyeT cpefHei BennynHbl
HEBO3MOXEH WM HelenecoobpaseH (KOrga MCnosb3ytoT KayeCTBEHHbIE MpU-
3HaKU WM MPU KOIMYECTBEHHbIX NMPM3HAaKax 3aKOH YacTOTHOrO pacnpefene-
HUA He NofYMHAeTCA pacnpegeneHuto Maycca).

Han6onee 4acTo ynoTpe6nsoTca TpU BUAA CPEAHUX BENNYUH: CPeAHee
apumeTunyeckoe (NMPOCTOe N B3BELLUEHHOE), MOLA U MeAnaHa.

Mog cpedHuM apudMeTUYECKNUM MNOHMMAKOT Takoe 3HayeHWe npwu-
3Haka, KoTopoe umMena 6bl Kaxaas efuHMLa COBOKYMHOCTU, ecn 6bl 06LWKiA
UTOT BCEX 3HAYeHWii Mpu3Haka bbla pacnpejeneH paBHOMEPHO MeXAy BCeMU
e[MHNLAMN COBOKYMHOCTU. MNpakTU4yeckn, NpocTOoe cpefHee apumeT nye-
CKOe BbIYMCNAETCA B CMyYasx, KOrja BapuMaHTbl BCTPeYaloTca C OANHAKOBOM
yacToTol v B cOBOKYNnHocTH, rae N < 30.

B3BeweHHOe cpegHee apudmeTudeckoe (X,,) onpegensercs B cnyyva-

X, KOrA4a BapMaHTbl BCTPeYalTCcA C HEeOAMHAKOBOW 4YacTOTOW M B COBOKYnN-
Hoctu npu N > 30.



Ecnmn ke BapuaHTbl NpeAcTaBfieHbl 6OMbLUMMUK Yncnamu (Hanpumep,

Te/la HOBOPOXAEHHbIX B rpaMMax) 1 MMeeTcsl YNC0 HabNAEeHWUIA, Bbi-
macca COTHSIMM W/IM ThICAYaMM CNy4YaeB, B3BELLEHHOe cpefjHee apudme-
Paxe MOXET 6bITb BbIYMC/IEHO N0 CNOCO6Y MOMEHT 0B.
T4  BpefHee apuUgMETUYECKOE UMEET CrefytoLLme CBOCTBaA:

1 3aHUMaeT CpefMHHOE MOMOXKEHNE;

2 VmeeT abCTpaKTHbIN XapaKTep;

3. CymMma OTK/IOHEHWIA BCeX BapuaHT OT CpPefHeli BenMuYMHbI paBHa

Hyto,
4. To3BONSIET 0XapaKTepM30BaTh MUCC/EAYEMYIO COBOKYMHOCTb OAHUM

yuncnom,;

5. [aeT BO3MOXHOCTb CpPaBHUTb OTAefbHble Be/IMYUHbI CO CPEefHUM
apuhMeTUUECKUM;

6. Cnocob6cTBYeT ornpefeneHno TeHAeHUUN pasBUTUSA KaKoro-nbo
SIBNEHNS;

7. Mo3BONSET CPaBHUTbL pasHble COBOKYMHOCTY;

8. Vcnonb3yeTca ANd BblYUCNEHUSA APYTUX CTATUCTMUYECKUX MOKasa-
Tenei.

CneflyeT MNOMHUTb, UTO CcpefHee apu(MeTUYeCKoe WCMoNb3yeTca
TONbKO A1 KONNYeCTBeHHbIX NPU3HAKOB, MOAUUHAKOLLUXCA HOPMabHOMY 3a-
KOHY YaCTOTHOr0 pacnpejeneHus.

ABNASCb OAHON M3 OCHOBHbIX XapaKTEPUCTUK BapuaLMOHHOro psga,
cpefHee apuMeTUYECKOe He NIULIEHO HeAOoCTaTKOB, T.K. BecbMa 4yBCTBM-
TeNbHO K YBEMYEHMIO WM YMEHbLUEHWIO 4ncna HabnogeHnin 3a cYeT Bapu-
aHT, pesko OT/IMYaloLWMXCA MO CBOeW BENMUYMHE OT OCHOBHOW Macchl. [o3To-
MYy Ha BENNYUHY CpefHero apu@MmeTUyeckoro MOryT 3HAUYUTeNIbHO BAUATb
KpaiiHve BapuaHTbl paHXMPOBAHHOIO BapuaLMOHHOIO psAfa, KOTOpble Kak
pa3 1 HaMMeHee XapaKTepHbl A4n8 AAHHON COBOKYMHOCTW. YCTPaHWUTb YKa-
3aHHbIN BbllIe HEAOCTATOK CPEeAHEro apuPMeTMHECKOrO MOXHO MyTeM orpe-
[leneHns Mofbl U MeAunaHbl, T.K. Ha UX BE/IMYMHbI He OKa3blBalOT B/IUAHWE YU-
C/10Bble 3HaYeHUs KpanHUX BapuaHT.

Moga (Mo) - COOTBETCTBYET Be/IMUMHE MPU3HaKa, KOTopas valle apy-
rMX BCTPEYaeTcs B JaHHOW COBOKYMHOCTW. 3a MOAY NPWHMMAOT BapuaHTy,
KOTOpOI COOTBETCTBYET- HaMbOMbLLEE KOAMYECTBO 4acToT (M) BapualMoOHHO-
ro psaga.

MegunaHa (Me) - BefMUMHA MpPU3HAKa, 3aHUMalOLWas CpefiuMHHOe Mo-
NOXKeHWe B BapuauuMoHHOM psagy. OHa JenuT psj Ha [Be paBHble YacTu Mo
A'r'n Hab6nwogeHwin- 4™ onpegeneHns MeamaHbl Hago HalTu cepefuHy ps-
N[ pu yeTHOM uncne HabNAEHWI 32 MeAnaHy NMPUHUMAOT CPEAHIO Be-
me VHy /B aByx LleHTpanbHbiX BapuaHT. [py HeYeTHOM uuncie HabnwgeHwui

[vaHoi 6ypeT cpeguHHaa (LeHTpasibHas) BapuaHTa,
KoB " eguaHy u MPOY vcnonb3yoT 418 ONUCaHUA KavyeCTBEHHbIX MPU3Ha-

BeT KOJIM4ecTBe,<HbIX C 3aKOHOM 4acTOTHOro pacnpefeneHus, He coO0T-
CTBY'IOLLEro KHOPMaNbHOMY».



METOANKA PACYHETA CPEAHNX BE/TMYUNH

Kak oTmeyanoch Bbille, 0606LLEHHON XapaKTepUCTUKON Mpu3HaKka B CTaH,
0TeYeCKOl COBOKYMHOCTW ABNSETCA CPeAHsAs BennunHa. Bugbl cpegHux Be
nmunH: moga (Mo), meanaHa (Me), cpefHee apudmeTtumyeckoe ( X).

1. MpocToe cpefHee apuhMeTNYECKOE:
N

X =J=i__
N
rae N -KOAMYeCTBO BapuaHT B BApMaLMOHHOM pAgy,
X - i-Toe uncnosoe 3Ha4YeHUe NpusHaka (BapuaHTa).

2.B3BelleHHOe cpefjHee apuPMeTUUECKOE:

FA€  n,- KonMyecTBO BapuaHT B i-TOW rpynne,

K - KO/IMYeCTBO HEMOBTOPAIOLLMXCA BapuMaHT B BapuaLyOHHOM
pagy.

3. Ecnn uncno HabnofeHWii focTUraeT COTEH (TbICAY) Cnyyaes
WeHHOe CpefjHee apuPMETMUYECKOe BbIUMCAAETCS N0 CNOCO6Y MOMEHTOB!
K

Xp= A+ Ul
N " FAX
roe, A - yCnoBHOe cpefHee (ualle BCEro B KauyecTBE YC/OBHOMO
cpenHero 6epetca moga (Mo));
[X - nHTepBan 3Ha4YeHMW nccnegyemMoro nNpu3sHaka;
a, - OTK/IOHEHMe i-TOW BapuaHTbl (B MHTepBanax) OT YC/MOBHOMO cpe,u,Hero-
a,=X|- A.

3. MoHATME KpUTepneB pasHoo6pasns. MeToamnKa UxX BblUnch

BennumHa TOro UAM MHOTO MNpPU3HaKa HeofMHaKoBa y BCEX Y/EHOB
CTaTUCTUYECKO COBOKYMHOCTW, HECMOTPS Ha €6 OTHOCUTENbHYH OAHOPOA-
HOCTb. B 3TOM mposBnsieTca pasHoo6pasune, BapuabensHOCTb NpuU3HaKa usy-
4aemoro sBneHus. CTaTUCTUKA NO3BOJISIET 0XapakTeprn3oBaTh 3TO CreLuasb-
HbIMU KPUTEPUAMU, ONPeSeNsoLMMN YPOBEHb Pa3HO06pa3mns Kaxaoro npu-
3HakKa B 3TOW unm nHoi rpynne. X

BblgensoT cnefytolime KpuTepumn pasHoobpasns npusHaka:
6 1 XapakTepusyroLme rpaHuLbl COBOKYMHOCTU: MMMUT M aMnnv

a,
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2 XapaKtePusMouime BHYTPenHIOW CTPYKTYpPY COBOKYMHOCTUW: N1<O-
JanmensHa

MeT°AVNKA BbIHNCNEHNA KPUTEPUEB PABHOOBPA3UA

I aHULpl CTAaTUCTUYECKOW COBOKYMHOCTM XapaKTepusyrTca AUMu-

nim) namnauTygoi (AT), BbIYMCAATCA MO hOpMynaMm:
TOM y T = Xrex+ XI[d, , rge H- cMMBOn funanasoHa,

AMl = XTax' x min

BHYTPEHHIOID CTPYKTYPY CTaTMCTUYECKOW COBOKYMHOCTU XapaKTepu-

T KBafpaTWU4yeCKoe 0T KNOHeHWe (CTaHjapTHOe OTKIOHeHKe) (0 - AnAa

reHepasbHON COBOKYMHOCTU, S - AnA BbIGOPOYHOW COBOKYMHOCTM). CTaH-
[apTHOe OTK/IOHEHWe XapaKTepu3yeT cTeneHb pasbpoca BapMaHT OT cpedHe-
ro B BapuaLMOHHOM pAgy.

a [ ?74d7?
npy N< 30 \ N-1

roe dj - ABNAeTCH pasHOCTbIO MeXAy i-TOW BapuaHTOW psaga (X,) u
cpefHUM apugmeTmyeckum (XD): d, =x,- X
Mpy ncnonb3oBaHUK 3TOW (GOPMY/bl MMeeTCA B BUAy, YTO B Bapuauu-
OHHOM psdy Bce 4acToTbl (M) paBHbl eguHULE.
Mpyn n > 1ucnonb3yoT GOpMyNy Takoro Buaa:
K

npuN <30, o

MOXHO paccumTaTb CpefHee KBafpaTMUeCKOe OTK/IOHEHWE Crnoco6oM
MOMEHTOB N0 (hOPMYE;

k !k y
<= [Ox* .
U N N
K
rae 'I' . —MOMEHT BTOPOIA CTEMEHMW. ( > — MOMEHT nprOV' CTENEHN,
N N BO3BE/EHHbIIi B KBaJpaT.

KoathpuunenT Bapuayun ( C,,), Bbluncnsetca no gopmyne:

*100%,
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rae 0 - CpefHee KBaJpaTUUECKOE OTK/IOHEHUE;
X - CpefHee aputhMeTUUECKOE.

_n” , Ana °PueHTKPO®)YHOI OUEHKM CTeneHn pasHoobpasns npuaHaka
Nonb3yTCA CNeayoLWMu rpagaunsaMm KoauumeHTa BapuaLmm:
r = xaPakTePu3Yet cnaboe pasHoobpasue nNpusHaka,
‘10 20% ~ cpegHee pasHoobpasme npu3Haka,
> ~ CUNbHOE pasHoobpasme npusHaka.
Cne,qyeT MOMHUTb, YTO BbibOpKa (BapuaLuWOHHbIA pag), COCTOALLWIA

laclZ Z Z Z r'nPIOTKILIB N *4™*y"*TM* «HopMa/lbHOMY» 3aKOHY
, PacnpegeneHus aycca, OAHO3HA4YHO MO>KeT ObITh onucaHa

cprHAMaputMeT TeeTW W CPefHUM KBALPATWUYECKNUM OTKIOHEHUEM
'CTaH4apTHLIM OTK/IOHEHNEM).

kne 2 ? 6LLAHOLLC XapaKTepuCTUKIA KOMMYECTBEHHbLIX MPU3HAKOB: Cpej-
rf" "UkHbl M HX nNapaMeTpbl  UCMOMb3YKOTCA B COLMAbHO-

npakTHYye'KTl 3 3KCI'IepVIMeHTaI'IbeIX N KNNHUYECKUX wuccrefosaHuax. B

F‘L » ™ 9 ? aBOO, EV@Hme JBEMNUYN™ NPUMEHAT AN Xa-
KT ,pi,N, KN paoom Bpaqem opraHn3almnin 30paBooxXpaHeHna” ANs ‘OLeHKK

MeankKo- (*)I/ISI/IOI'IOFI/I'-IECKVIX nokasaTesnei opraHunsma, (*)I/I3VI'-I€CKOPO

IX. YYEBHO-UCCNEOOBATE/ILCKAA PABEOTA CTYAEHTOB

BAPVALIVIOHHOIO
mmW , r*Xyroro CPEAHEro APMeMETUYECKOIO
MNP MAI}OM YMNCNE HABI'HOLI,EHI/II/I (N < 30)

r, Tunosoe 3agaHue (BapuaHT 1)
Hee ,,;[ aBUTb FlpOCTOI7I BaP «a Y/ OHHbI ﬂg BbIYUCNNTL MPOCTOE cpes-

My ™ w rr d_g\ TTT «* »<> y

w W ,,«ScnopTOM:L rorLxLLI:~A"T ' ' H
T O6paseL, BbIMOMHEHNS TUMOBOTO 3afaHNA
. AX raBnsieM BO3pacTatoLuii BapraLnoHHblid psag (16, 19, 20, 22, 24)
’ accum™BaeM NpoCToe cpefHee apuhMeTUYeCKoe-
14

X = =K =
N
~ (16+ 19+20+22+24)/5=20,2
- paooTKa AaHHbIX Ma NepcoHalbHOM KOMMbIOTEPE B cpeje
3NEKTPOHHbIN Tabnuy Microsoft Excel

CsefleHUN 13 Teopun

Tabnuy E x T ™ A CPeLUM™ apudmMeTnyeck°ro * cpefe 3NeKTPOHHbIX
MOXHO WCMO/Mb30BaTb BCTPOEHHYIO CTaTUCTUYECKYHO (YWK-
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sHAUY(A5:A10), rge (A5:A10) - aapeca f4YeeK, B KOTOPbIX Haxo-

LAO paHHble BapuaLWoHHOro psaja.
OATCA s paHkmMpoBaHUS (COPTUPOBKM) [aHHbIX  UCMONb3yeTc KOMaHza

Z Excel
OaHHble = CopTHPOBKA.

Anropntm o6paboTkmn AAHHbIX
1 BBeguTe TEKCTOBbIE 3HaYeHWA HAa MEPBOM /INCTE KHUIN AOKYMEHTa
Excel B cooTBeTcTBMM C MakeToM A1 06pa6OTKU AaHHbIX, KOTOPbIV npef-
CTaBJIEH Ha puc. 2.1, Ha npumepe 3ajaHnsa sapmaHTa Nel.
2. BBegnTe UCX0AHble faHHble B 6N10K Aveek ¢ agpecamum (A4:A8).
3. CkonupyiiTe paHHble 6n10Ka Aveek (A4:A8) B A4eilky ¢ agpecom C4.

Mcnonb3yliTe kKomaHabl: Mpaska KonuposaThb,

Mpaska BcTasBuTsb.

4. BbINOMIHNTE COPTUPOBKY faHHbIX N0 BO3pacTaHWI0 B 6/10Ke fAueeK
(C4:C8). (BbigenuTte a4yelikn (C4:C8) n nHuumunpylite KomaHgy flaHHble =
CopTuposKa).

5. PaccuuTaiiTe cpefHee apudmMeTnUYecKoe, MPUMEHNB BCTPOEHHYIO
hyHkunio CP3HAY(C4:C8).

6. MpoaHanu3npyiTe NoNyyYeHHble pe3ynbTaTbl (pe3ynbTaTbl BblUKC-
neHui ans BapmaHTa Nel npuBejeHbl Ha puc. 2.2).

MpumeuaHue: [pu BBOAE (hOpMyn cnefyeT yYnTbiBATb, YTO Anana-
30H pasMeLleHna MaCCNBOB UCXOAHbIX AaHHbIX B pa3nnyHbliX BapnaHTax oT-
nnyaeTcsd. B cooTBeTCTBUM C 3HML, (*JOpMy}'IbI ansa BblUMCNEHN cnepyeT
BBOANTbL UCXO0AA N3 UX CMbIC/IOBOU HArpysKu.
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Punc.2.2 PesynbTaTbl pacuyeTa cpegHero apupmMeTMyecKoro

BapunaHTbl 3a,u.aH|/||7| Ha CoCTaB/IeHME NPOCTOro BapnaynoHHOIro
pAaga n BbldncneHne cpegHero apVI(*)METVI'-IeCKOFO
ana caMmoCTOATE/NNbHOI0 BbINMOJIHEHUNA

BapunaHT 2. YacToTa fibIXaHnA (fblXaTeNbHbIX ABUXEHUNA B MUHYTY) Y
5 MyXuunH 30-neTHero Bo3pacta nocne 20 npucegaHun: 27, 23, 24, 28, £>.

BapuaHT 3. YacToTa nynbca (yaapoB B MUHYTY) B COCTOSSHUMN NOKOSA Y
7 CNOPTCMEHOK 3aHMMalOLWNXCa Nerkoi atnetukoin: 68, 70, 67, 70, U, oy,
65.

BapnaHT 4. UncneHHocTb HaceneHus B 5 pailoHax ob6nactm: 32150,
15000, 18542,12385,15795.

BapunaHT 5 YucneHHOCTb HaceneHUs B 4YeTblpex paiioHax ob6nacTHoro
LueHTpa: 120000, 85000,110000, 78000.

BapnaHT 6. PocT 10 WKONbHMKOB 9 Kacca cpefjHel WKoONbl (B CM):
180, 175, 177, 174,181, 167, 172, 182, 164,173.

BapunaHT 7. Macca Tena (B Kr) 6 My>X4mH NpPOXOAMBLIUX npodoc-

MOTp Npu npueme Ha paboTy: 65, 80, 74, 93,70,105,

BapunaHT 8. PesynbTaT naMmepeHns BeyvepHeil Temnepatypbl (B C) y5
cTauynoHapHbIX NauneHTOB TepaneBTMYeckoro otgeneHusa: 37,1, 36,8,

38,4; 36,6.



BapnaHT 9. Uncno naumeHToB COCTOALWMX Ha ANCMAHCEPHOM yueTe y
7 Bpayein 06weli npakTukn: 122, 134,131, 127,143, 148, 129.

BapnanT 10. Yucno cewmeii, o6cnyxuaembix 5 Bpayamu 06Lei
NpaKTUKK B ambynaTopusx Bpava o6ueid npakTuku: 354, 371, 402, 368, 387.

BapuaHT 11. Yucno geteit 4o roga, COCTOAWMX MOL HAbNOLEHNEM Y
9 nefMaTpoB Y4acTKOBbIX AETCKOM MOANKAMHUKK: 62, 54, 57, 52, 60, 53, 55,
61,63.

BapuaHT 12. Yncno obpalyeHunii ¢ TpaBMaMu B TpaBMaTONOTMYECKNIA
MYHKT PaiioHHOrO LieHTpa B NepBble 7 AHeil Mecaua: 127, 145, 142,134, 128,
132,128.

BapvaHT 13. UYucno cTyaeHTOB, NPOLIEAINX MESULUHCKUA OCMOTP
3a Kaablil fieHb NepBoii Heaenn yyebHoro roga: 12, 15,10, 14,22, 25, 18

BapnaHT 14. YpoBeHb CUCTO/IMYECKOrO apTepuanbHOro fasfieHus
(MM pT. €T.) ¥ 5 My>u4uH 45-neTHero Bo3pacTa: 130, 110, 135, 120, 140.



SAO0AHWE Ne 2. COCTABJIEHVE MPOCTOIO BAPUNALMNOHHOIO
PAOA, ONPEAENEHVNE MOAbI U MEAVAHDI,
PACYET B3BELLEHHOIO CPEAHEITO APUPMETUNYECKOIO
MPY BOJIbLLOM UYMC/IE HABIFOAEHWI (N > 30)

Tunosoe 3agaHune (BapnanT 1)

CocCTaBWTb BapuaLoHHbIi pag npu 6onbwom yucne HabnwogeHuin (N
> 70)> onpefenuTb MOLY W MefuaHy, BblYMC/IUTL B3BELIEHHOe CcpefHee
apuMeTMyeckoe No faHHbIM ANUTENbHOCTU ambynaTopHOro nevyeHus 34
nauueHTos c rpunnom: 7, 3, 8, 11,9, 8,4, 7, 10, 5, 11,6, 7, 8, 10, 8, 9, 10, 4,
9,11,7 12,8, 10,9, 6, 5, 13,9, 12, 8, 14, 6.

O6pa3eu BbIMOJ/THEHNA TUNOBOIO 3ajaHnA

1. CocTaBnsieM BO3pacTaloLLWMil BapuaLMOHHbIA pag C YYeTOM uucna
NnoBTOPAIOLLMXCA BeNMUYUH (Tabnuua 2.2).

Tabnuua 2.2 Bo3spacTatoLnii BapuaLnoHHbIA pag,
Xi 3 4 5 6 7 8 9 10 12 13 14

LIJi223_46543211

2. Onpegensem mogy (Mo): Hamboniee 4acTo BCTpevarowasics Anu-
Te/IbHOCTb JIEYEHUS PaBHA 8 [HAM.

3. Onpegensem meauaHy (Me):

- NOPSIAKOBLIA HOMEP MeAnaHbI:

_ 34
Ne Me = o -17, ww Me = 8 (3Ha\eHVe BapuaHTLI C HoMepoM 17)

4. PaccuuMTbiBaeM B3BELLEHHYIO CPEAHION apuiMeTuueckyto (XB):

3-1+4-2+5-2+6-3+7-4+8-6+9-5+10-4+11-3+12-2+13T+14-1
A = 8,35 aHeii.

XB=
O6paboTKa faHHbIX Ha MepcoHasbHOM KOMMNbIOTEpPe B cpefe
3NeKTPOHHbIX Tabnuy Microsoft Excel

CBefeHunsa 13 Teopum
1. Ana BblYMCNEHWUA MOl B CPefie 3NeKTPOHHbIX Tabnuu Excel MOXHO
MCNO/b30BaTh BCTPOEHHYK cTaTucTuyeckyto (yHkumio MOJOA(A3:A40),
roe (A3:A40) - agpeca 6/10Ka fAiveeKk; MefMaHa Onpefensercs ¢ MOMOLbO
cTaTucTmnyeckoi pyHkunm MEAVAHA(A3:A40).
2. YnopapfoyeHue faHHbIX (COPTUPOBKM) OCYLLecTBNsAeT KoMmaHda Excel

OaHHble =CopTUpoTa.



3. [ins BbIYMCNEHMA KONMYECTBA NMOBTOPEHMWIA B MaccuBe 3afaHHOro 3Ha-
YeHMss MOXHO MCNO/b30BaTb BCTPOEHHYIO MaTeMaTuyeckyto yHkumio Excel
CUETEC/NWN(A3:A40;K), rge nepBblii napameTp (A3:A40) o6o03HauaeT
MaccuB fueek, B KOTOPbIX OCYyLlecTBAsAeTCS nouck; BTopoil napameTp (K) -
KpUTEpWil, YACno NOBTOPEHWIA KOTOPOro B 3a4aHHOM MacCuBe BblYMCsAET
(hyHKUMA.

Hanpumep, CHETECJ/IN(A3:A40;5) - (hyHKUMSA BbIYUCNAET YUCNO
MOBTOPEHWIA 3HaYeHWs 5 B MaccuBe [aHHbIX, PAcrofiOKEHHOro B AYelikax
(A3:A40).

4. CyMMy NpOW3BeAEHUI COOTBETCTBYIOLLUX 3/1EMEHTOB ABYX MacCuBOB
fveek Bbluncnset gyHkuua Excel CYMMIIPOH3B(D6:D 17;E6:E17), na-
pameTpamu KOTOPO ABNAIOTCS afpeca COOTBETCTBYHOLLMX MAcCMBOB.

Anroputm 06paboTKM faHHbIX

1 BBeAuTe TEKCTOBbIE 3HAYEHWSA HA MEPBOM JINCTE KHUTU [OKYMeEHTa
Excel, B COOTBETCTBUM C MaKeTOM 4718 06paboTKM faHHbIX Ha npuMepe 3a-
faHua BapuaHTa Nel (cm. puc. 2.3).

2. BeguTe ncxofHble AaHHbIe B 6/10K AYeek ¢ agpecamun (A6: A39).

3. CkonupyiiTe faHHble 6noka fadyeek (A6:A39) B 6/10K faHHbIX AYeit-
K1 c agpecom B6.

4. BbINONHUTE COPTUPOBKY [aHHbLIX MO BO3pacTaHUIO B 6/10Ke A4yeeK
(B6:B39).

5. 3anonHuTe BPYYHYKO Ha OCHOBAHUW OTCOPTMPOBAHHBIX AaHHbLIX CTON-
6eu, XI.

6. BbluMcnuTe 4acToTy MOBTOPEHWIA KaXAOro 3HaveHms ctonbua Xi B 3a-
[aHHOM MaccuBe faHHbIX, NpuMeHnB yHKuuio CYETECJ/IN(B6:B39;X1).

7. OnpefenuTe MeAvaHy U MOAY MaccuBa [aHHbIX C MOMOLLbIO COOTBET-
CTBYHOLWMX (hYHKUUIA Excel.

8. BbluncnmTe cymmy nNpov3BefeHWinl COOTBETCTBYIOLMX 3/1EMEHTOB Mac-
cuBoB Xi ¥ M, NPUMEHNB BCTPOEHHYIO (DYHKLMNIO
CYMMIPON3B(66:017;E6:E17).

9. BbluncnuTe B3BELLEHHOE CpefHee apuihMeTUYECKOE.

10. Bbluucnute ¢ nomowbto pyHkuun CP3HAY(B6:B39) cpepHee 3Ha-
YyeHuie 3aaHHOr0 MaccumBa.

11. CpaBHUTE ABa MOCNeAHNX 3HaYeHUs (MAKEeT A/1f BbIMOSIHEHUA YKa3aH-
HbIX pacyeToB MPUBEAEH Ha puc. 2.3).

12. MpoaHanu3npyiTe pe3ynbTaTbl pacyeToB ((pparMeHT nUcTa KHUMM Ex-
Cel ¢ pesynbTaTtaMu NpuBefeH Ha puc. 2.4).

13. CpenaiiTe BbIBOA, O CYLLHOCTU OT/AMYMA 3HAYEHUIA CpeAHero apugme-
TUYECKOro M B3BELLEHHOr0 CPefHero apuihMeTUYeCcKoro.
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oco~NougPhw

10
11
12
13
14
Moga =MO/JIArB6:B39}
MepanaHa *MEOVNAHA(B6-.839)
CyMMa npomn3BefeHui
maccupoBs =CYMMIMPOW3B<06:017;E6:E 17}
XB =021/34
CpepfHee apudsneTnyecxoe i=CP3HAM(BB:B39)

-
=CYETEC/(B6 339 06)
=CYETEC/NU(B7 040.07}
B=CUETECMW(BS B41 08)
=CYETEC/IN(B9:B42.09>
=CYETEC/IN(B10 B43.D1C)
r=CUETEC/INTB11 044,011)
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ACYETEC/IMLLM B47.D14)
'=CUETEC/IN(B16:848:015}
=CUYETEC/1?816:049 D16)
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Puvc. 2.3 ®parmeHT MakeTa [/ CO3[aHu1si MPOCTOro BapMaLMOHHOTO psfa v pacyeTa
MefiMaHbl, MOfibl, B3BELLIEHHOTO CPeAHEro apuMeTMUECKOro



a
NakK0Thns cozgaHua NMPOCTOro BaApUaLMIoOHHOIo psiaa

Ofi Ad.ﬂeHmﬁ MOfAbl U M&AMNAHbI, NIEELWEHHOTO CPEJHETO apuPMeTNYECKOTO,
TellbHOCTb aMByNaTOPHOTO NEYEeHUSN 6GONbHBIX FTPUNNOM

U.CXO;D,HBIE PesynbTaThl
T
3 3
4 4
4 6 %
g B 3
7 x
6 8 M
6 9 S
6 10 <
7 1 >
7 12 2
7 13
7 14
8 Voga 8
8 MepanaHa 8
8 Cymma nponsBefeHui
8 MaccumBoB 284
8 XB 3.35
3 CpepHee apudmeTmyeckoe 8 35
9
9
9
9
9
10
10
10
10
11
11
11

BapualvoHHOro pPsifa, pacyeTa MeAuaHbl, MOfbl, B3BELLUEHHOro CpPeaHEero
apUMeTNYECKOrO

BapuaHTbl 3ajaHu1ii Ha cocTaB/eHUe NPOCTOr0 BapMaLMOHHOTO
psifa v pacyeTa MefiMaHbl, MOfbl, B3BELLEHHOTO CPeAHEro apugpmeTuye-
CKOro

AJ1S1 CAMOCTOATE/IbHOTO BbIMO/IHEHWS

BapuaHT 2. AnnTenbHOCTb npebbiBaHWA B cTaumoHape 40 nauueHToB

C XPOHWYECKMM MaHKpeaTUTOM (B KOWKo-gHax): 11, 13, 25, 12, 21, 21, 24,

T 18,15, 17, 24, 22, 23, 18, 17, 15, 12, 19, 22, 19,21,26, 23, 22, 11. 12,
14>21, 24, 22, 23, 21, 10, 11, 13, 14,20,23, 18.

32 n | aPUaHm [O7”enbHOCTb BPEMEHHOI yTpaTbl TPYAOCMOCOOGHOCTU Y
3 4 3 *HT0B C AMarHo3oM OoCTpoe pecrnnpaTopHoe 3abonesaHue: 3, 6, 7, 6,

>’ 1,4°5>,7, 10,8,3,4,5,3,5,9,7,3,4,6,6,3,6,7,6,3,7,8.
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BapuaHT 4. YacToTa nynbca (y4apoB B MUHYTY) Y 35 MY>XUUH B BO3-
pacTe 50 net: 65, 78, 62, 64, 71, 75, 80, 64, 73, 72, 69, 78, 65, 67, 66, 65, 73,
68, 65, 72, 75, 82, 67, 64, 61, 67, 77, 79, 68, 63, 64, 67, 70, 73, 75.

BapuaHT 5. Uucno nuy, coctoAwmMx Ha AuMcrnaHCepHOM yuete y 35
Bpadeii obwein npaktukn: 80, 76, 85, 75, 79, 74, 78, 87, 88, 79, 76, 73, 82,
81, 80, 85, 76, 74, 81, 83, 78, 82, 83, 74, 79, 78, 77, 81, 83, 78, 72, 84, 81,

BapuaHT 6. YUncno nuy, npowefwnx 06s3aTeNbHblii MEAULMHCKMWIA
O0CMOTpP nepef yCTPONCTBOM Ha paboTy y 32 Bpauyeii TepaneBTOB 3a MEPBYHO
Hegento mecaua: 45, 37, 38, 39, 34, 37, 39, 43, 40, 36, 33, 43, 45, 39, 41, 44,
34, 32, 36, 37, 45, 43, 36, 35, 33, 42, 41, 38, 40, 32, 34, 41.

BapuaHT 7. Yucno nuu, Bnepsble B3ATbIX Ha AMCNAHCEPHbI yyeT 33
TepaneBTaMu y4acTKOBbIMM B TeyeHue roga: 30, 32, 31, 24, 28, 25, 26, 27,
29, 33, 32, 25, 28, 21, 23, 35, 34, 31, 30, 28, 20, 25. 26, 22, 23, 25, 30’ 32’
32,33,34,27,25.

BapuaHT 8. Ymcno nuu, COCTOALLMX Ha AMcnaHcepHOM yyete y 36
HEBPOMAaTONOroB LEeHTPaNbHON NoNuKNuHuKN: 32, 24, 28, 26, 27, 29, 32, 28.
23, 34, 30, 28, 20, 22, 25, 32, 32, 34, 25, 32, 37, 24, 29, 30, 31,28, 22, 27
33, 34, 29, 27, 26, 27, 32, 34.

BapuaHT 9. [AnutenbHocTb fiedeHus (B AHAX) 32 cTauMOHapHbIX Na-
LMEHTOB C A4MarHO30M ocTpasd nMHeBMOHuSA: 14, 21, 24, 27. 25, 22, 21, 20 16
14, 14, 13, 15, 18, 21, 14, 24, 18, 17, 22, 14, 16, 13, 12’15’ 1", 12, 14’ 16’
19,22,17.

BapuaHT 10. Macca Tena 35 HOBOPOXAEHHbIX ManbYMKOB (B Kr)- 2 5
2,3; 2,2; 2,5; 2,2, 3,1; 3)5; 3,2; 2,3; 3,7, 3,1; 2,7; 2,3; 2,6; 2,4; 2,5; 3,2; 3.1,
2,5;2,2;25; 3,6, 35; 38; 2,7;2,4; 2,8; 2,9; 2,5; 3,4; 3,1; 2,6; 3,6; 3,7; 2,7.

BapuaHT 11. JnunHa Tena 33 HOBOPOXAEHHbIX eBoYek (B cm): 53, 48,
49, 54, 53, 51,47, 49, 50, 54, 50, 53, 49, 49, 50, 49, 54, 55, 49, 52, 49,54 4s’
56, 55, 48, 47, 50, 51, 47, 52, 54, 49.

BapuaHT 12. PocT 40 CTYZeHTOB NEepBOro Kypca MegULMHCKOro yHU-
BepcuTeTa (B cm): 185, 176, 190, 184, 175, 178, 181, 179, 177, 184, 1S8, 177,
178, 182, 188, 174, 176, 175, 184, 182, 191, 189, 185, 178, 180, 168,” 180,
179, 164, 172, 182, 173, 185, 176, 174, 179, 181, 180, 177, 168.

BapuaHT 13. Macca Tena 34 abuTypueHTOK MeAULMHCKOro Konnea-
Xa (B kr): 58,2; 54,6; 60,2; 71,4; 70,5; 66,8; 65,5; 61,5; 56,5; 57,3; 60,8:
72.4; 76,3; 72,1; 69,4; 67,2; 69,7; 72,2; 74,1; 66,8; 66,3; 69,2; 59,7; 55,4;
69,5; 71,4; 58,3; 55,9; 60,3; 58,9; 57,4; 55,7; 58,2; 63,7.
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BapuaHT 14, Temnepartypa Tefna y 32 ctaumoHapHbIX NauUeHToB Te-
paneBTuyeckoro npocunsa: 37,4; 36,6; 36,9; 37,1; 38,2; 37,7; 37,4; 37.8;
38,1; 38,3; 37,9; 36,6; 36,5; 36,9; 37,7; 37,8; 36,4; 36,6; 36,8; 36,6: 38,5;
37,8; 37,4; 38,2; 38,4; 39,2; 36,6; 37,8; 36,4; 37,4; 37,5; 36,2.

3SAOAHUE Ne 3. COCTABJIEHUE CTPYTIMNPOBAHHOIO BAPNA-
LUWOHHOIo PAOA, PACYHET CPEAHEIO APUPMETUYECKOTI O MO
Cnocoby MOMEHTOB U OMPEAENEHWE CPEOHEIO KBAAPATU-
YECKOIO OTK/IOHEHWA

Tunosoe 3afaHue (BapnaHT 1)
OnutenbHocTb neveHuns 37 ambynaTopHbIX NUUEHTOB (B AHAX):

4;- 5 ik 13; 17 8 7; 9; 16; 10;
12:- 2; 12} IO; n; 14; 18: 4; 13; 3;
6; 13; 6; 9; n; 16; 15; 7; 15; 8;
14 10; n; 17; 12;* 9; 12!

O6paseL, BbINOJHEHWNS TUMOBOTO 3afaHuns
PacueTbl cneflyeT BbIMOMHATL B COOTBETCTBUW CO ChefyroluUmM anro-
pUTMOM:
1 TMocTpoeHue crpynnmMpoBaHHOro BapnaLMoOHHOIo psja:
1.1. OnpegenuTte yucno rpynn (g) no tabnuue 2.1.
B cBA3M C TeM, 4YTO KOMMYECTBO BapnaHT paBHO 37 He06X0AMMO BbifeNnTb 6
rpynn.
1.2. HainguTe nHTepBan (KNaccoBblii MPOMEXYTOK) Mo opmyse:
Xinax — Xmin  _ 18— 12

2. BbluncneHue cpegHeii apuiMeTNHeCKO No cnocoby MOMEHTOB:
2.1. CocTaBbTe CBOAHYIO Tabnuuy (Tabnuua 2.3):

Tabnuua 2.3 CBOAHbIE faHHble N0 ONpefeNeHNt0 CpeaHero apugpmeTu-
[!®E££orono cnocoby MOMEHTOB



2 1 TMopfcTaBbTe NOMYyYeEHHble faHHbIe B popMyny
(B faHHOM nipumepe A = Mo = 12, npu Be/iMUnHe nHTepBana A x- 3):

K
Xa,n, =
X,=A+ i=i Ax=12+ 37
N
3. OnpefeneHne cpeaHero KaafpaTM4yeckoro OTK/JOHEHMA (no cnoco6y Mo-

MEHTOB):

3= 12,7 gHa

i N s N \
Xa,, ( £,an, ) _ A .0 =

0 = Aix X ( £an ) - 2,18-0,06 =439
N N

O6paboTka AaHHbIX Ha NePCOHaNIbHOM KOMMNblOTepe B cpefe
3/IeKTPOHHbIX Tabnuy Microsoft Excel

CBefileHns 13 Teopun
1 [nd BblYUCNEHUA CPefHero KBajpaTUYecKoro OTK/OHeHWA (CTaH-
[apTHOrO OTKNOHEHUA) B 3NEKTPOHHbLIX Tabnuuax Excel ucnonbsyetcs
X MHHasa cTatuctuyeckas ¢yHkuma CTAHAOTKAOW AM*), napa-
MeTpaMn KOTOPO MOryT OblTb MaccuBbl AaHHbIX, OTAENbHble AYeiKknu, OT-
[leNbHble JaHHbIe.

Anroput™m 06paboTKuN AaHHbIX
1. BBeguTe TEKCTOBbIE 3HAYEHWNSA HA MEPBOM JINCTE KHUTU JOKYMEHTA
Excel B COOTBETCTBMM C MAKeTOM 15 06paboTKM AaHHbIX Ha Npumepe 3aja-
HWA BagmaHTa Nel (puc. 2.5). /AS.1S 1\
. BBeguTe ucxofHble aaHHble B 610K aueek ¢ agpecamu (Aaflb, M
3 Bbluucnute cpefHee KsafpaTWyeCcKoe OTKNOHEHWE, MPUMEHUB
BCTPOeHHYt hyHKunio CTAHOOTKJ/TOH(A548;15).
4. CpaBHUTe pe3ynbTaTbl BbIYUCNEHUS 3HAYEHUWN BPYYHYIO, C pe
TaTaMu, MNOMyYeHHbIMU NPOrpaMMHbLIM NyTem (puc. 2.6).



j "y D E_ F G . H . % _ L] K

a~dArana onpegeneHns cTaHAapTHOrO KBaApaTUYecKoro OTKIOHEeHUs-

fii AnuTenbHocTb nevyeHunsa 37 ambynatopHbiX 601bHbIX
B AHAX J |
I/bqq-be N3HHBIN
r 11 3 17 8 7 9 13 8
fell2 2 12 0 1 4 18 4 15
7 T3 £ 9 11 16 15 7 10 i
ToU4 10 1 17 12 9 12 16 3
ﬂ T
o1 Pesyssn YATBI

11 CpepgHe ! KBajpatnuc>CKoe OTK/IOHEHMnE =CTAHAOTKMNOH(A5:1S.J51
!

Pvic. 2.5 MaKkeT 4191 BbIUNCAEHUS CPeAHEr0 KBaAPATUUECKOr0 OTK/IOHEHUS

A H r C E F 6 : H !

MakeT gona onpefeneHns cTaH4apTHOrO KBaApaTUYeCKOro OTK/IOHEHUS

AnutenbHOCTb neyveHna 37 ambynaTtopHbliX 601bHbIX

S AHAX
loqabe e
4 5 1 13 17 8 7 9 13 8
12 2 12 10 1 14 18 4 15 i
6 13 6 9 11 16 15 7 10
14 10 1 17 12 9 12 16 : 3 \
|
Re3bm b
CpefiHee KBafpaTMyeckoe OTK/IOHEHue 4|_|_|I ]

Puc. 2.6 Pe3ynbTaTbl BbIYUC/EHMUS CPEAHErO KBAZAPATUYECKOrO OTK/IOHEHUS

BapuaHTbl 3afaHuii Ha cocTaB/ieHWe CrpynnMpoBaHHOIO BapuaLyoH-

Hor® Paga, pacyeT cpefjHero apnmMeTMyecKoro no cnocoby MoMeHTOB U Of-

pefeneHve cpefHero KeafpaTUYeCKOro OTK/IOHEHWUS /1 CaMOCTOATE/IbHOro
N°JIHEHNA BO3bMUTE M3 3agaHnsA Ne2.
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TEMA 3
OUEHKA OOCTOBEPHOCTW PE3YJIbTATOB UCCNELOBAHWA
I. LEJTb N 3AOAUYUN BAHATNA

Lienb: M3yunTb TEOPETUYECKME OCHOBbI U NPAKTUUECKME METOAbI OLLeH-
KW JOCTOBEPHOCTU Pasnuymii.

3agaum

1. W3yuuTb TeopeTUYecKmne OCHOBbI BbIBOPOYHOTO MeTOoAa.

2. YCBOUTb MOHATUA «PENPE3eHTATUBHOCTbY», «[JOCTOBEPHOCTb», «[0-
BEPUTENbHBIA WHTEPBan», «4OBEPUTENbHbIA KO3M(HULMEHT», «BEPOATHOCTb
6e30LUMH60YHOr0 NPOrHO3ax.

3. OBnageTb MeTOAMKON pacyeTa OLIMOOK CpefHUX apuiMeTUUeCKNX 1
OTHOCUTE/bHBIX BE/IMYMH NPY MaIOM W BObLIOM YMcne HabnoAeHW.

4. OcBOUTb MeTOAWKY OMnpefeneHns [OBepUTeNbHOro MHTepBana cpej-
HUX W OTHOCUTESIbHbLIX BEMYMH NPU ManoM ¥ 60NbLWIOM Yucie HabloAeHNIA.

5. HayunTbcs onpegensTb CTeneHb BePOATHOCTU 6e30WM604YHOr0 Npo-
rHosa.

6. OCBOMTb METOAWKY OLEHKW AOCTOBEPHOCTW Pasnuuuii Mexay cpeg-
HUMW N OTHOCMTENbHLIMU BEMYMHAMMW BbIGOPOK.

II.CTYOAEHT OO/XEH 3HATb

1 TeopeTunyeckne OCHOBbI BbIGOPOYHOTO MeTOAa.

2. OnpepeneHve MOHATWIA «pPEMpPe3eHTaTUBHOCTb», «JOCTOBEPHOCTb»,
«[l0BEPUTENbHBLIA WHTEpPBaN», «4OBEPUTENbHbIA KO3(M(HULUEHTY, «BepoAT-
HOCTb 6e30LMH60YHOI0 NPOrHO3a».

. CTYAEHT AOJ/IXKEH YMETb

1. PaccunTbiBaTb OLINOKY CpefHUX BENNYUH (CTAaHLAPTHYIO OLLIMGKY)
npu N < 30 v npn N >30.

2. PaccumTbiBaThb OWNGKY OTHOCUTENbHBIX BENNYUH
npm N<30; N >30.

3. BbluncnsaTb [LOBepUTENbHbIA UHTEPBaN CPegHUX BENUUNH
npu N < 30; N > 30.

4. Bbluncnatb 4OBEPUTEbHbIA MHTEPBA OTHOCUTE/bHbIX BENNYUK
npuK < 30; N > 30.

5. Onpefenats AOCTOBEPHOCTb Pa3INYMA MEXAY CPefHUMU N OTHOCU-
TeNbHLIMW BENMYMHAMUN B UCCTIESYEMbIX BbIOOPKaX.



6. Mop6vpaTs Mo BUAY 4YacTOTHOrO pacnpefeneHus BbIGOPOK MpuUMe-
HSeMbI CTaTUCTUYECKWUIA MeTog (MapaMeTpuUuecKkuii Mnu HenapameTpuye-

CKUiA).

IV. MOTUBALUWMA TEMbl SAHATNA

BbI60POUHbIA METOZ CTATUCTUYECKOTrO HabMoAeHUs Moayynn Wnpo-
KOe pacrnpocTpaHeHue. JTOT MeTOf 06ecneynBaeT MOMyUYeHWe Hayu4HO-
060CHOBaHHbIX, TOYHbIX PE3yNbTaTOB MpW WCMOML30BAHWU HECMJIOLIHOIO
CTaTUCTMYECKOTO HaGMOAeHNUs U SIBNISIETC OCHOBOM [okasaTenbHOW Meau-
UMHbL. OCcO6GEHHO BeNVKa posfib BbIGOPOUHOTO METOZAA B MEAMLIMHCKONA cTaTu-
CTUKe, TaK KaK MeAWLMHCKME PaBOTHUKM MMEIOT AeN0 06bIYHO TOMLKO C Ya-
CTbi0 U3y4yaeMoro MMy o6bekTa (rpynna nayuMeHTOB € TeM UM WHbIM 3a60-
neBaHveM; paboToi TOW WNU MHOW MONMKAMHWUKA WU GONMbHULbI, U3MEHe-
HUAMW KIMHUYECKNX MoKasaTeneil ABYX TFPynn MauWMeHTOB, JeYMBLUKXCS
pasnMYHbIMKU METOAAMU 1 T.4.).

YMeHWe 000CHOBaHHO NOA06PaTh 06bEMbl BbIGOPOK, CTAaTUCTUYECKME
METOAbl A MX 06pabOTKM, COXPaHMB NPU 3TOM BLICOKYHK CTeneHb 06beK-
TUBHOCTW B OLEHKE MOJYYEHHbIX pe3ynbTaToB, - HEOOXOLMMOE YCNOBUE
(hOpMUPOBaHUS He TONbKO K/IMHUYECKOTO, HO U aHanuTUYeckoro o6pasa
MbILU/IEHNS! MOIOAOTO CheLManucTa.

V. OCHOBHbIE BOMNPOCbHI TEMbI

1. BbIGOpOYHbIA MeTOf, TEOPETUUECKME OCHOBbI. [OHATUE O BEPOAT-
HOCTU, PENPE3eHTAaTUBHOCTU, OLUUGKE PEnpe3eHTaTUBHOCTU.

2. MoHsTVe 06 OLeHKe LOCTOBEPHOCTMW Pa3NNUNs BbIGOPOK.

3. MeToavka pacyeTa mokasaTeneil JOCTOBEPHOCTU Pe3ynbTaToB MC-
CNeA0BaHUS MpU MasioM 1 6OMbLIOM YKce HaBMAEHNIA NapaMeTPUUYECKUMM
U HemapameTpUYecKUMU Metogamm (Xu-kBagpar).

4" TlONYNAPHbIE HenapamMeTpuyecKne MeToibl OLLeHKHN ,CI,OCTOBEPHOCTI/I
pasnuyum.

VI. MATEPAJIbBHOE OCHALWEHWE

¢t 0e3v n  aKaT C norm4eckoin CTpykTypoli Tembl - «OLeHKa JOCTOBEpPHO-
pe3ynbTaToB UCCNef0BaHNA.

cpefHux nRC HTalW C KNNHOCTpauysiMm MeTOAMKN BbIYUCNEHUS OLUIMOKK
HbIX rpaHuy, “°CuTe/bHbIX BENYMH, METOAUKMN ONpefeneHns [OBepuTesb-

AOCTOBEPHOCTU W °THOCUTENbUBLIX BENUUYUH, METOLUKMN OMNpefeneHus
MW. pasnnymnn mexay cpegHUMMmn U OTHOCUTENbHbLIMW BETNMYNHA-

nePcoHanbHbINYeCK/e cpeacTBa 06yveHus: Buaeo geoiika MPEG 4 - DVD,
KOMNbHOTEP, MYbTUMESNIHbI MPOEKTOP.
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VIl. METOAMNKA BbINOJIHEHNA PABOTbI

Ha neye6HoOM hakynbTeTe TeMa U3yyaeTcs B TeueHUe 6 akafieMUYecKnx
4acoB, Ha CTOMATO/IOrMYECKOM (haKy/bTeTe B TeUYeHMe 3 YaCcOoB - U COCTOUT L3
Tpex yacTeil:

1. BCTynuTenbHOE CNOBO MNpenojaBaTens.

Bo BCTynuUTeNbHOM Cf0Be NpenojaBaTenb 06pallaeT BHUMaHWE CTyaeH-
TOB Ha POb CTAaTUCTUYECKUX XapaKTEPUCTUK BbIGOPKM B 06LLECTBEHHOM 370-
poBbe W 34PaBOOXPAHEHUM, 3HAKOMMUT CTYAEHTOB C OCHOBHbLIMU Fpynmnamu
CTaTUCTUYECKMX MOKasaTenein. PaccmaTpuBaloTCA MeTOLMKM pacyeTa 3TUX
rnokasaTenen.

2. [narHoCTuKa 3HaHWli CTyaeHTOB no Teme: «OLeHKa J0CTOBEpP-
HOCTW pe3yNnbTaToB UCC/eA0BaHMNSA».

MpenofaBaTenb BbISCHAET UCXOAHbIA YPOBEHb 3HAHWIA CTYfEHTOB
no n3yyaemoli Teme.

3. VIHCTPYKTaX MO BbIMO/HEHWIO PaBoTbl U KOHTPO/b Haf X
€€ BbIMOJIHEHUA.

Ha npuvmepe TUMNOBOro 3afaHWsi npenofgaBaTent paccMaTpuBaeT
MeTOAMKY OLEHKW [OCTOBEPHOCTW Pe3y/bTaTOB MCCNef0BaHUs, O0COGEHHO-
CTV OPOPMEHNS BbIBOAOB.

[anee CTyAeHTbl CaMOCTOATENbHO NOJ KOHTPONIEM MpenojasaTens
BbIMONHAKT BapuaHTbl UHAUBUAYANbHbLIX 3afiaHUiA Mo OLEHKE AO0CTOBEPHO-
CTW pesynbTaToB AN KOHKPETHOFO MccnefoBaHus. MpoBepsioT pesynbTathi
BbIMNONHEHNS NHAWBUAYaNbHbIX 3afaHnii Ha MK.

VIIl. NHOOPMALMOHHbIN B/TIOK TEMbI

1 BbI60pOUHbI/ MeTof, TEOpeTUYECKME OCHOBLI. [oHATUE
POSITHOCTM, PENpPe3eHTaTUBHOCTY, OLLINGKE PeNpe3eHTaTUBHOCTU

CTaTMCTUYECKUM HabMIOAEHNEM MOXHO OXBAaTWUTb BCE Y/EHbI U3yyae-
MOIi COBOKYMHOCTM WM OFPaHUUNTLCS 06CNeA0BaHNEM /MWL HEKOTOPOIA X
yacT. B nepBom cnyuae HabnwogeHUe 6yLeT CNOLWHbIM, BO BTOPOM - 4ac-
TUYHBLIM UM BbIGOPOUHBIM. HECMOTPS Ha MOy4YeHUe UCUepnbIBatOLL el UH
(hopmauuu B pe3ynbTaTe NPOBEAEHWS CM/IOWHBIX UCCNeA0BaHUMA, K HUM npu-
GeralT peAKo, Tak Kak 3Ta pa6oTa MOXeT GbiTb COMPsKEHa C 6OMbLIMMU Ma-
TepuanbHbIMU, BPEMEHHBIMW U TPYAOBbIMYU 3aTpaTamMu, a TakKkKe C NpakTu-
UECKOI HEBO3MOXKHOCThIO 1 HELLENeco06PasHOCTbI0.

Nto60oe NOAMHOXECTBO O6LEKTOB reHepasbHON COBOKYMHOCTM Hasbl-
BalOT BbIGOPOYHON COBOKYMHOCThI WK BbIGOPKOA * BapuauMOHHbIM psi-
[OM, ECNM BCE 3MEMEHTbI YNOPsAZ0UYEHbl N0 BO3pACTaHUI. DNeMeHThI Bapua-
LMOHHOTO psifia Has3blBaloT BapuaHTamu. Cy3b BbIGOPKM COCTOUT B TOM, YTO
OHa, SIBAIASICb YacTbl) TeHepasbHOW COBOKYMHOCTM, B OMpeAeNeHHoA
MOXEeT XapaKTepu3oBaTb CaMy TFeHepasibHyl) COBOKYMHOCTb, T.e., 06Cnemy™
yacTb 06bEKTOB, MOXHO CZeNaTb BbIBOAbI 060 BCEM MX MHOXECTBE.
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Kak npaBuno, reHepanbHas COBOKYMHOCTb WMMEET [J0CTaTO4yHO 60/b-

a B nfeane n 6eCKOHeYHOe KO/IMYeCTBO 3/1eMeHTOoB. Yem 6onblue 06beM
T°abpku, Tem 6o/iee NOJHO OHA NPeACTaBNAET reHepasbHY0 COBOKYMHOCTD.
Bbl B cTaTUCTMKe Nogpenpe3eHTaTWUBHOCT b MOHMMAIOT FNaBHOEe CBOM-

BbI6OPOYHOI COBOKYMHOCT M, COCTOSALLEe B 6M30CTH ee XapaKTepucTuk
° COOTBETCTBYIOLLMM XapaKTepucTUKaM reHepasbHOi COBOKYMHOCTHU.

K pas3nuyatoT Ka4eCTBEHHYIO U KONNYECTBEHHYIO PENpPe3eHTaTUBHOCTD.

KauecTBeHHasa penpe3eHTaTUBHOCTL - 0603HaYaeT CTPYKTYpHOe
COOTBETCTBME BbIGOPOUHOI 1 FreHepanbHON COBOKYMHOCTENA.

KonnyecTBeHHAA penpe3eHTaTUBHOCTb OMNpeAensieTcd YMCIOM Ha-
6nioaeHnii, TapaHTUPYIOLWKUX NOMyYeHne CTaTUCTUYECKN [0CTOBEPHBIX
[aHHbIX. Yem 60nblue HabNOAEHWIA, TeM pe3ynbTaTbl 4OCTOBEPHEN.

AnemMeHTbl BbIGOPKN 06bIYHO pacnpesensitoTCcs B COBOKYNHOCTM B CO-
OTBETCTBMM C KAKWM-TO YacTOTHbIM 38KOHOM (6MHOMMWHa/NbHOE, MyacCOHOB-
CKOe, HOpMaJibHOE pacnpefienieHue u ap.).

HopmanbHoe pacnpegeneHue (pacnpegeneHue aycca) —ucnonb3ay-
eTcA AN NPUBA>KEHHOTO ONUCaHUA ABMEHNI, KOTOPble HOCAT BEPOATHOCT -
HbliA, CnyyaliHblii XapakTep, KOrfa Ha Wccredyemblil Mpouecc OKasbiBaeT
B/INAHWE 6ONbLLOE KONMYECTBO HE3aBUCUMbIX (DAaKTOPOB, Cpefn KOTOPbIX
HeT JOoMuHMpYloLero. B ¢BA3K ¢ TeM, YTO 3TO cnpaBefnnBO A1 6ONbLIWH-
CTBa MeAMKO-6M0N0rMYecKnX SBMEHWUA, OHW 4YacTO XapaKTepu3yrTcs HOp-
MaJlbHbIM YaCTOTHLIM pacnpefefNieHnemM Mnpu3Haka, KOTopoe UMeeT BUA Kpu-
Boii Maycca (puc. 3.1).

Puc. 3.1 PacnpegeneHue Naycca

UeokBpPeTYECKOE 06OCHOBaHNE BbIGOROYHOMY METOZY AaeT MaTeMmaTy-
LUl Teopus BEPOSITHOCTMU.
BepoATHOCTLIO (p) Has3biBAOT Mepy BO3MOXHOCTU BO3HUKHOBEHWS
*/IMGO CyYaHbIX COOLITUA B JaHHbLIX KOHKPETHbLIX YC0BUAX.
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BeposTHOCTb HacTyn/seHUs B BbIGOPOYHOI COBOKYMHOCTW Kakoro-nn6o
co6bITUA (p) ONpeaensieTcs OTHOLWEHWEM HACTYMMBLIUX COBLITUIA (W) K ynucny
BCEX BO3MOXHbIX cnyyaes (N):

m

B NpoTWBOMOMOXHOCTb BEPOSTHOCTU HACTYMMBLLETO COBLITUA pas3nu-
YatoT BEPOATHOCTb OTCYTCTBUA cobbITUA (Q):
N-m m
4= N =1- N =1-p wm g=1-p; ptq=1

Takum 06pa3om, BEPOATHOCTb HACTYN/EHWS COOLITUS HaXO4UTCA B rpa-
Huuyax oT 0 go 1. Yem 6/1mKe BEPOATHOCTb COBLITUA K e4MHULLE, TEM COBbITHE
BeposATHee, U, Ha0bopPOT, YeM BAVKe P K HYNO, TeM HacTynjeHue cob6bITUs
MeHee BEpPOSATHO.

Teopus BepoOATHOCTM 06OCHOBbIBAET 3aKOH 6OMbLUINX YMCEN, KOTOPbIN
VMeeT Cnefyloline Ba>kHelilune MONO>KeHWs 419 BbIGOPOYHOro MccnefoBa-
HWS:

1. To mepe yBennyeHUs uyucna HabnofeHWA pesynbTaTbl MCCeno-
BaHWA, NOMyYeHHble Ha BbIGOPOYHOI COBOKYMHOCTW, CTPEMATCS BOCNPOU3-
BECTW [aHHble reHepanbHO COBOKYNHOCTN',

2. Tpun JoCTMXKEHNW ONpefeneHHOro yucna HabngeHnii B BbI6opoy-
HOI COBOKYMHOCTW pe3ynbTaTbl UCCNeA0BaHMA OyLyT MakcumanbHO npubau-
>KaTbCs K JaHHbIM reHepabHON COBOKYMHOCTW;

3. Mpu 6onblOM KonnMyecTBe HabnOLeHWI 3aKOHbl YacTOTHOrO pac-
npegeneHns KOMMYeCTBEHHbIX MPU3HAKOB CTPEMATCA K HOPManbHOMY yac-
TOTHOMY pacnpegeneHuio laycca.

MocnegHee NONOXeHWE Ha3bIBAOT NpeAeNbHO TeopeMoii BCeneHHOoM.

OCHOBHble XapaKTepucTUKN BbIOOPKM, NOAUMHAIOLLEACS HOpMab-
HOMY 3aKOHY 4acTOTHOrO pacnpefieNieHus; cpegHee apudmeTuuyeckoe ( X
B0X gucnepcusa (D), cpefHee KBaapaTU4YeCKoe OTKIOHEHWe - cTaHLapTHoe
OTKNOHEHME (S).

BennunHy OTK/MOHEHUA MccnefyeMbiX CBOWCTB BbIGOPKM OT MX (aKTu-
YeCKMX 3Ha4YeHWl B reHepasibHON COBOKYMHOCTU Ha3blBalOT cTaTucTuye-
CKO OWNOKONA, cTaHfapTHOW OWKNBKOW unn ownbKoi penpeseHTaTUB-
HocTu (p). NS M3MepeHUs OMOKN Penpe3eHTaTUBHOCTU UCMONb3YIOT 3Ha-
YyeHWe CTaHAApPTHOIO0 OTKIOHEeHWA (CpefHero KeagpaTW4ecKoro OTKAO-
HeHWA BbI6OPKK) (S) - KOTOpOe XapakTepu3yeT CTereHb pa3bpoca npusHaka
OT CpeAHero B M3yyaeMoi BbIGOPOYHOI COBOKYNHOCTW. CTaH4apTHOe OTK/O-
HeHWe N1 reHepanbHOW COBOKYMHOCTW 0603HayaloT cumBonom O, a Ans Bbl-

6OpkM - cumBOsioM S, U BbIUMC/IAIOT NO hop-
Myne:



rge q ancnepcua - napameTp, Tak Xe KakK U CTaHA4apTHOEe OT-

KNOHEHVe, XapakTepusytolwuii cTeneHb pas3bpoca 3/1EMEHTOB BbIGOPKU
OTHOCWTENIbHO CPEAHEro 3HaUYeHUs.

1d,2
npu N< 30, D= ——-—---
N-1
rae di - ABnAeTca pasHOCTbIO MeXAy i-Toi BapuaHToW paga (X,)
1 cpefHUM apumeTudeckum ( xX):  d, =X, — X,
N - obLiee KONNMYECTBO BapUaHT.

CeomeTpuyeckas HTepnpeTauus ~ N5 BbIOOPKW) NpejcTaBeHa
Ha pucyHke 3.1. Touka X - 3TO cpefHee. VHTepBan ( X -a; X +a) BK/wO4aeT
BapuaHTbl, OTK/IOHAOLWMECA OT CpefHero He 6onee Yem Ha 0. B 3TOM MHTep-
Base NpW HOPManbHOM pacnpefeneHun okasbiBaetcs 68,3% 3HayeHMd npu-
3HakKa.

Takum o6pa3om, 68,3% Bcex BapuaHT OTK/IOHSAETCA OT CpefHero 3Ha-
YyeHun He Gonee yem Ha BennMuMHY B, B npefenax oT -20 Ao +20 nexar
95,5% Bcex BapuaHT. B npegenax ot -30 go +30 Haxogutcsa 99,7% - Bcex
BapuaHT («npasuio Tpéx curm»). OfUH U3 MeTOL0B ONpefeneHns HopMab-
HOr0 YaCTOTHOro pacnpefeneHns 3/eMeHToB Bbi6bopkn (MeTog Konmoropo-
Ba-CMMpHOBa) 6a3MpyeTCca Ha ONUCAHHbLIX Bbille COOTHOLLEHUAX.

W3 «npasuna Tpex CUrmMm» ACHO, YTO HOPMasbHO pacnpefeneHHas

cryyaiiHas BeNMUYMHa X B efMHUYHOM WCMbITaHWM NONafaeT B MHTepBan
( x-30; x+30). BepoaTHOCTb 3TOro co6bITUSA NPUBAMKEHHO paBHa 0,9973;

p( x-30< x< x+30)~0,9973.

[pyrum cnocob6om onpegeneHnss COOTBETCTBUA YAaCTOTHOroO pacnpeje-

NeHns BbIBOPKM HOPMasbHOMY 3aKOHY ABASeTCA Cnefytowuii npubnnsnTeb-

HbIli KpWUTEpWiA: 3HAYEHWs1 CpedHero, MefuaHbl W MOZbI BbIGOPKN AOMKHbI
ObITb NPUMEPHO PABHLIMMU.

2. MoHaTWe 06 OLEeHKe [OCTOBEPHOCTW pe3y/bTaToB UcCC/efoBa-
HUsI
Moj [OCTOBEPHOCTHI0 CTATUCTUYECKMX MOKasaTeneil cnefyet MoHU-
MaTb CTemneHb WX COOTBETCTBUS 0TOBPaXKaemMoii UMM felicTBUTebHOCTU. B
TEOpUK BEPOSITHOCTU 3TO MOHATUE, OTPaXKaeT YBEPEHHOCTb Cy6beKTa B npa-
BUNLHOCTU HACTYM/IEHNSI TOFO UM UHOTO COGLITUS.

Mpy NpoBeAEHUN HayUHbIX MCCMELOBaHWA 06bIYHO UCMOMbL3YHT KOH-
TPONLHYH U UCCNEAYEMYIO TPYNMbl BbIGOPOK.

KoHTponbHas rpynna - 3To Bbi6OpKa 3/1EMEHTOB W3 reHepasbHol co-

0CTH, KOTOpasi 0TPaXKaeT UCXOAHbIE CBOMCTBA 3TOW COBOKYMHOCTH,
oc ccneflyemas rpynna - 370 COBOKYMHOCTb OGBLEKTOB, Ha KOTOPYIO

Haa, CTBCh Bo3aeiicTBUME KAaKUM-TO (DakTOpoM (HOBOE NeKapcTBO, HO-
Bas METOAMKa NeYeHns U T.4.).
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Mpu BbIABNEHWUN AOCTOBEPHOCTY pas3nymna 3TUX BbIGOPOK BbIABUraoT
CTaTUCTUYECKYIO TUMOTE3Y, NOA KOTOPOW MOHMMAIOT BCAKOE BbICKa3blBa-
HWe 0 reHepanbHO COBOKYMHOCTW (CNy4aliHON BeNMYWHe), NpoBepsemMoe Mo
BbIOOpKe (pe3ynbTaTtam HabMaeHwuik).

Mpouefypy CONOCTaBNEHUA BbICKa3aHHOW rMMNOTe3bl C BbIGOPOUHLIMM
[aHHbIMU Ha3bliBAOT NPOBEPKOM CTATUCTUYECKON TMUMNOTE3bI.

MpoBepsemMyto CTaTUCTUYECKYIO TMNOTe3y NPWHATO Ha3biBaTb OCHOB-
HOl (HyneBoW) rmnoTes3oi (H,,), a NpoTUBOpevallyto eli runoTesy - alb-
TepHaTMBHON (MNK KOHKypupytowein) runoTesoii (Hi).

Mo npukNagHOMy COLEePXaHWIo PpasnuualT Cneaylolme OCHOBHbIE
BU/bl BbICKa3blBaEMbIX B X04e CTATUCTUYECKON 06pabOTKM JaHHbIX MMOTES:

* 0 TUMe 3aKOHa pacnpegeneHns nccneayemoin BennymnHbl;

e 06 OZHOPOAHOCTU [ABYX WM HECKO/NbKMUX 06pabaTbiBaeMblX Bbl6O-
POK W/IN HEKOTOPbIX XapaKTepUCTUK aHaNMM3NPYEMbIX COBOKYMHOCTEN;

* 0 4YMCMOBbIX 3HayeHWAX (NapameTpe) uCCneAyemoi reHepanbHOW
COBOKYMHOCTMW;

* 0 TUMe 3aBUCMMOCTW MeXAY KOMMNOHEHTaMu MCCNefyeMoro MHOro-
MepHOro Npu3sHaka;

* 0 HEe3aBUCMMOCTW M CTauMoHapHOCTM 06pabaTbiBaeMoOro psaga Ha-
60 IEHWIA;

* Ipyrue.

Hynesas runoTesa (HS) yTBepxaeT, 4To Mexay Bbl6GopKaMu (Hanpu-
Mep, MexAy CpefHVWMU BbIOOPOK WM BULAMW WX YaCTOTHbIX pacnpefeneHuii
N APYTMMUN XapaKTepucTuKamu) HeT CTaTUCTMUYECKM 3HAYMMOro pasnnyus
(370 pasnuume He [OCTOBEPHO), a/bTepHAaTMBHAA (KOHKypupywoLiasa) ru-
noTesa (Hi) yTBepxaaeT, 4To 3T0 pasnnume cTaTUCTUYECKM 3HAYMMO (BOC-
TOBEPHO),

Mpu NpUHATUM pelleHns cnpaBefvBa NU Hynesas rmnortesa UCMonb-
3yI0T MOHATWE YPOBEHb 3HAUMMOCTMU (&), KOTOpoe xapakTepusyeT fonyc-
TUMYI0 OWKNGKY NPWU OTKAOHEHUWN HYNEBOW FMNOTe3bl W NPUHATUW anbTepHa-
TUBHON. YPOBEHb 3HAYMMOCTU —MaKCHManbHOe 3HaYeHne BePOSTHOCTU Ha-
CTynneHus cobbitna (Ho), npyu KOTOpoM cob6bITHE elé CUMTaeTCa MnpakTuye-
CKN HEBO3MOXHBIM.

B mMeanunHe ypoBeHb 3HAYMMOCTU NPUHUMAIOT pasHbiM 0,05, yTto go-
nyckaeT [OBOMbHO 6O0/MbLIYI0 BEPOATHOCTb Oownbkn (5%) OTKNOHeHWs Ho
Mpun 6onee TOYHbIX UccnefoBaHnax (B papMakonornu, TOKCMKOIOr1n) ypoB-
HW 3HAYMMOCTW NpuHKUMaloT paBHbimu 0,01; 0,001.

Takum 06pa3oMm, Yem BblILLE YPOBEHb 3HAYUUMOCTMU, TEM MEHbLLE MOXK-
HO [0BEPATH YTBEPXKAEHNIO, YTO pasinume mexxay Bblbopkamu CyLLecTBy
0T.

Ecnn BeposTHOCTb (p) UCTUHHOCTM HO MeHbLUE YPOBHSI 3HAUMMOCTU:
PHO £ a, TO Hy/IEBYIO TMMOTe3y OTBEPraloT U NPUHUMaIOT H).
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npuHatve Ho npyu yposHe 3HayumocTu a=0,01 o3Hauaer,

HanpumeP’ He MpOTuBopeunT HabnogaemMbliM OMNbITHbIM BblOOPOYHbLIM

uTo 3Ta riAMN0Te rux BbIGOPOK TOrO XKe 06bema U3 TON XXe reHepanbHON co-
paHHbIM. 118 N HATAA runoTesa B cpefHeM GygeT cnpaBeAnuBa B 99 cnyuasx
BOKYMHOCTI 1o NpuUHUMasa Ho, Mbl pUCKyeM OLLINBGUTLCA B CPeHEM He Ya-

3HAYMMOCTM npeAcTasnseT cob60ii BePOATHOCTb OLUINGKM,
01 ¢ pacnpocTpaHeHneM HabnfaeMoro pesynbTaTa Ha BClO reHe-
M y 0 COBOKYMHOCTb.
P YPOBEHb 3HAYMMOCTMW HaxoAWUTCs B yObiBalOLLe 3aBUCUMOCTM OT Ha-
pé>kHocTupesynbTaTa (y): y=1-o.
Bonee BbicOkas cTaTucTUYecKas 3Ha4UMMOCTb (a) COOTBETCTBYET 6onee
HW3KOMY YPOBHIO goBepus (Y) K HallfeHHO B BbIOOpKe XapaKTepucTuke.

- OueHKa [OCTOBEPHOCTMU - 9TO ONpeAeneHne BepOSTHOCTMN 6e30Lwn60ou-
HOFO MPOrHO3a, C KOTOPOIi pe3ynbTaTbl, MONYYEHHbIE HA OCHOBAHWMU BbI6OPOUY-
HO COBOKYMHOCTW, NPABOMEPHO MEPEHECTH Ha FreHepasnbHy COBOKYMHOCTb.

3. MeToArKa pacyeTa nokasaTesfieil JOCTOBEPHOCTU pPe3y/ibTaToB
UCCMefoBaHNA MPU MasioM U 60MbLIOM Yucie HaGMAeHWIE napamMeTpu-
YECKMMU 1 HermapaMeTpuyecKMMm MeTofamm (Xu-kBagpar)

OlleHKa [J0CTOBEPHOCTM pe3yNbTaToOB UCCe0BaHUS MpefycMaTpuBaeT
onpeaeneHue:

1) . OWwunboK penpeseHTaTUBHOCT N (OWNOBOK CpefHUX apumMeTmnYe-
CKUX 1 OTHOCUTENbHbIX BE/TUYMH).
2) .[loBEpUTeNbHbIX FpaHnL, cpegHUX (MM OTHOCUTE/bHbIX) BE/IMYMH

(npegnonaraeTcs, 4TO B Mpefenax 4OBepUTeNbHbIX FPaHWL, B reHepasibHOM
COBOKYMHOCTW 6yfieT HaXoAuTbCA MCKOMasi Be/IMUUHA - CPeAHAS UM OTHOCK-
TeNbHas).

3) . [JOCTOBEPHOCTU pPasNnunA cpefHUX (MM 0THOCUTE/bHbLIX) Be/u-
UMH BbIGOPOK NO NapameTpuyeckomy KpuTeputo CTorogeHTa T.

4) . JloCTOBEPHOCTM pasNYNs BMAOB 4acTOTHbLIX pacnpeaencHuii
CpaBHMBaeMblX BbIGOPOK MO HenapaMeTpUYeCKOMy KPUTEPULO Y ).

5) . MpuMeHeHMe [pyrux HemapaMeTpUUecKUX MeTOAOB OLEHKM
[OCTOBEPHOCTM Pasnnunii.

3.1 OnpegeneHne OWNGOK penpe3eHTaTUBHOCTM - OLLUUOKI
CpeAHeil BeNMUUHbI (L X)> OTHOCUTENIbHON BENIMUYMHBI (py MPU MasioM U
60/1bLUOM UKncne HabnoaeHui

Kak oTMeuvaniochb Bbllle, OLINGKA penpe3eH TaTUBHOCTU BO3HMKAET
B cny4yasix, Korga no Bbl60pKe HE06X0AMMO OxapakTepu3oBaTb reHe-
pa/ibHYyH0 COBOKYMHOCTb B LiE/TOM.

Mo BennuMHe OWMNGKN penpe3eHTaTUBHOCTU OMPeAenstoT, Ha-
CKOMbKO pe3y/ibTaTbl, MO/TyYeHHbIe NPY BbIBOPOYHOM HabNAEHWM, OTINYa-
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HOTCA OT Pe3yNnbTaToB, KOTOPbIE MOFAW 6bl GbITb NOMYYEHbI NPY NPOBEAEHUM
CM/IOWHOT0 MUCCNefoBaHNs Bcex 6e3 UCKIYEHUs 31eMEHTOB reHepasibHOW
COBOKYMHOCTH. "

OWKnBKY penpe3eHTaTUBHOCTM MOXHO CBECTM K [JOCTATOMHO MasIoi
Be/IMYMHE NYTEM MPMBMEYEHMSI B BbIGOPKY AOCTATOYHOIO KOAMYECTBa Ha
6nopeHnii (N).

UTo6bl YCTAHOBUTbL CTEMEHb AOCTOBEPHOCTU CPeAHel BenuumHbl X
(cpefHss ANUTENbHOCTbL NIEYEHNs, CPEAHSIA Macca Tena W T.4.) WAU OTHOCK-
TeNbHOW BeNUYMHLI Y (YpoBeHb 3a60/7eBaeMOCTU, YPOBEHb NETaslbHOCTY L
3.0.) BbIGOPKM COOTBETCTBYHOLIMM BeANYMHAM FeHepasbHOW COBOKYMHOCTM
Heo6X0AMMO OnpefennTb OLIWOKY cpegHero (u*), unm OWMOKY OTHOCK-
TenbHOW BennumHbl (U4Y. [ANs 3TOro Hago 3HaTb CTeneHb pasHoo6pasus

npusHaka (cTaHfapTHOe OTK/IOHeHUE) B BbI6OpKe (S) U KOMYECTBO 06bEK-
To0B Bbl6opkM (N):

npu N<30: - - p = 4/ P9
p X= Vnct ; > N-1 7

rae p - BeposATHOCTb MPW3HaKa, A KOTOPOro OnpedenseTcs uy, =
100 - p.

"P"N>30: A fi? n

3.2 OnpepeneHne JOBepUTENbHbIX FPaHuL, CPeAHNX U OTHOCK
HbIX BENYNN

[ns Kaxaoro nccnefoBaHMs BblGMpaeTcs BEPOATHOCTb y (y —1 - a).
HasblBaeMas [0BepUTEebHON BEPOSATHOCTbIO (HAAEXKHOCTHI0), BEPOATHO-
CTbhto 6e30WNH60YHOro NPorHosa). OHa 06bIYHO 6/1M3Ka K 1, Npu KOTOPOIA
COObITE MOXHO cUMTaTb NPaKTUUeCKn AOCTOBepPHbIM, Hanpumep, 0,95; 0,99.

WHTepBan ( x -A; x +[), oTBevaloLWnin BbIGPaHHOI [OBEPUTENbHON
BEPOATHOCTM Yy, Ha3blBalOT JOBEPUTENbHbIM UHTEPBAIOM. ["paHnyHble
3HauveHus ( X -Aun X +A) - LOBEPUTENbHbIMU rpaHULaMu.

Uem 60MbLLe 4MCNO Y, TEM Bbile HALEXKHOCTb, T.e. NOMyYeHHas OLEH-
Ka ABnseTcs 60nee JOCTOBEPHONW. B To e Bpems, 418 60/1ee TOUHOW OLEHKM
Mbl 3aMHTEPeCcOBaHbl B Manoi BeNNYMHe [OBEPUTENbHOIO MHTepBasa.

B cnyyae HOpManbHOro pacnpefeneHns [LOBEpPUTENbHbIE WHTEpBasbI
0Kas3blBalOTCA CMMMETPUYHLIMU OTHOCUTENBHO COOTBETCTBYHOLLE TOYEUHOM
OLleHKMN napameTpa (CpefHero).

NcTuHHOE 3HaueHne napameTpa (C HafeXHOCTbIO Y) B reHepanbHON oo*
BOKYMHOCTU HaxXoAWTCcA rfAe-TO BHYTPWU [0OBEPUTENbHOro WHTepsana. Pas-
HOCTb MEeXJy TOYHOW OLeHKON cpegHero (MeawaHbl, MOAbl) B reHepanbHOW
COBOKYMHOCTWM W 3Ha4yeHMeM 3TOr0 napameTpa B BblOOpPKe He MpeBblllaeT
[ONMHBI MHTepBana U HasblBaeTcs OWWOKON Bbi6opkn (p). Hambonbluyto w3
BO3MOXHbIX OLUMGOK HasblBalOT NpefAenbHON OWMOKON BbIGOPKK (A), OHa Xa-
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U3yeT TOYHOCTb OLEHKW, paBHa MOJOBUHE 10BEPUTENLHOrO MHTEPBA-
AHaxofauTca no (popM’yne
nanHax
rae LL" owmnbka cpegHero Bbl6opku,
T - koappuuneHT CTblOfEHTa, 3aBUCALLUIA OT HafeXHO-
paBHbIl  ANng 60/bWIMX BbIGOPOK (ero 3HaYeHUs NMpUBEAeEHbl HUXE)
WM ’; nns Mankix Bbl6OPOK (NpeactasneH B Tabnuue 3.1),

Takum 06pa30|v| nonb3ysace Tabnvuamu ans 6, u L No U3BECTHOMY 3Ha-
UEHMIO HaJEXHOCTU Yy MOXHO HaWTu [0BepuTeNbHble MHTepBanbl 4N cpef-
Heil UM OTHOCWTENbHOM BENNUYMNHBI, UCMONL3YSA DOPMYIbI:

[na cpegHein BeNUUMHBLL - XTH= X6+ T op X,
[ns oTHOCMTEeNbHOM BennyuHbl - YreH= Y6+ T mpy,
roe  XmH- CPeAHfAs BeNMYMHA NPU3HaKa B reHepasbHOW COBOKYMHO-

cTu,
X,bi6 ~ CPEAHS BEMUMHA, NMOMYUYEeHHAss NPU aHanuse Bbi6GOPOY-
HOVi COBOKYMHOCTMH,

YrG,- OTHOCUTe/IbHas BeMYMHA B reHepaanof/’l COBOKYIMHOCTN,

YB)6- oTHOCWUTeNbHas BeMYMHA, MONYYeHHas B pe3y/bTaTe aHa-
/133 BbIGOPOYHOI COBOKYMHOCTMH,

py- OWW6Ka OTHOCMTENIbHOW BENNYMHBI, P X - OLWKUGKa cpef-
Heli BeIMUYMHBbI,

T-00BEpPUTENbHbIA KO3MPULMEHT, 3aBUCALLUIA OT HAAEXHOCTU
1 06beMa BbIGOPKU.

Mpn N < 30:a = 0,05 (5%) y = 95%
a=0,01(1%) » y=99% T=t,
a =0,001 (0,1%) = y=99,9%

3HaueHne KpuTepus ty HaxoguTcsa Mo Tabnmue 3HaveHWin KoahdhuumeH-
Ta CTblOAgHTa, B 3aBUCMMOCTU OT Yucia HabnwogeHni (Tabnuua 3.1).

>30: MPVN a =0,05 (5%) N y=95% N 1=6,=196
a=0,01(1%) "~ y=99% T=e, =27
a= 0,00l (0,1%) N y= 99,9% [ — 3,6

yup,ATamua 31 « 3HaveHua KoagduumneHTa CtolofgeHTa (T= L) npu manom
yucne HabnogeHuin (npu N < 30)

N-1 YpoBeHb BepOATHOCTK 6e30WN604YHOr0o NPorHo3sa

y =95% y=99% y = 99,9%
. 127 63.6 636.6
_______ 43 9,9 316
— 31 58 129
2.7 4.6 8.6



5 25 4,0 HiTi ]
6 2,4 37 59 "1
7 2,3 35 5,4
8 23 33 BX ~
9 2,2 3,2 4,7~1
10 2,2 31 46
1 22 31 44
12 2,2 3,0 43 ~S
13 21 30 42
14 21 2,9 41 1
15 21 29 4,0
16 21 29 4,0
17 21 2,8 39 ~'s
18 21 28 39 H
19 2,0 2.8 38
20 2,0 2.8 338
21 2,0 2,8 s 38
22 2,0 28 3,7
23 2,0 2.8 3,7
24 2,0 27 37
25 2,0 2,7 r 3,7
26 2,0 2,7 37
27 2,0 2,7 3,6
28 2,0 2.7 3,6
29 2,0 2,7 3,6
30 2,0 2,7 3,6

3.3 MapameTpuyeckne MeTofbl ONpefAeNeHUs JOCTOBEPHOCTI

NUYnii cpegHux (MM OTHOCUTENbHBLIX) BeAMuuMH (no kputeputo T -
CTblO4eHTA)

Mpy conocTtaBfieHUN ABYX CPaBHUBAEMbIX BEIUYMH, NMOMYUYEHHbIX B pe-
3ynbTaTe UCCNefoBaHNsA, BO3HWKAeT He0OXOAMMOCTb He TO/bKO OMNpeAenuThb
pasnuuune mexay HUMU, HO 1 OLLEHUTbL JO0CTOBEPHOCTL 3TOr0 pa3nnyusa.

Bce meToabl onpefeneHns AOCTOBEPHOCTU pasnvuuii Aensar Ha napa-
MeTpuyeckne N HemapameTpuyeckue.

Ecnun BbIGOPKM coflepXaT KONNMYEeCTBEHHbIE NPU3HAKKW, MNOAUMHSAOLLLMe-
€ HOPMaJIbHOMY 3aKOHY 4YacTOTHOro pacnpefgeneHus, nnéo B BbIOOpKax uc-
NoNb3yTCA KOMIMYECTBEHHbIE MPU3HAKNW C HEW3BECTHbIM pacnpefeneHunem,
HO 06bEMbI BbIOOPOK BefIMKM (N0 3aKOHY G0NbLUMX YMCEST UX YAaCTOTHOe pac-
npejeneHve npubanxaeTcs K 3akoHy [aycca), TO MCNOMb3YKOTCA napameT-
puyeckne MeTOAbl (kpuTepuit CTbooaeHTa). B npoTuBHOM cnydvae, ecim
NPU3HaK KONMMYECTBEHHbIN, HO 3aKOH 4YacTOTHOrO pacnpefesieHus He COooT-
BETCTBYET pacnpefeneHuio Faycca unm BbIGOPKM cOAepXKaT KayeCTBeHHble
NPU3HaKKN, NPUMEHAIT HenapameT puyeckne MeTOAbl.

CpaBHeHuMe cpegHUX Y OTHOCUTESIbHLIX BEIMYUH ABYX HOPMasibHO pac-
npefeneHHbIX COBOKYMHOCTe MPOBOAMUTCA MO CTaTUCTUYECKOMY KpUTe-
puto CTsiogeHTa. [lpy atom Bbigsuraetca Ho: «CpefHue AByX BblIBOpOK
NpVHaANexart 0fHOI 1 TOW e reHepanbHO COBOKYMHOCTM.
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eHKa f0cTOBEpHOCTM pa3nnunii mMexgy cpegHumm (X, n X2 wam
Mgeanbmm (Y, n Y2 BenuumHammn fBYX BbI6GOPOK OnpefensieTcsa no

OTHOC
thopmynam:
X1- X2 Y.-Y,
T 2 2 2 2
jU Xi + jLl Xr 11 Yi +jll ys

rge X - KoapguumeHT CTbHOAEHTa,
Xi- cpefjHee nepBOii BbIOOPKMU, X2- CpefHee BTOPOWA BbIGOPKM,
Yi - oTHOCMTenbHas BeNMYMHA NEPBO BbIGOPKM,
y2- OTHOCUTeNbHasa BeNNYMHa BTOPOI BbI6GOPKY,
py- OWMNOKA OTHOCUTENbHON BENNYUHDI,
OX- owmnbKa cpefHero.

Pa3nuune cpaBHUBAEMbIX CPEAHUX WM OTHOCWUTENIbHBIX BEIMYMH
CTaTUCTUYECKU AOCTOBEPHO Npu KoapduumeHte T > 2 (npu a = 0,05
(5%), BeposiTHOCTM Ge3owmbo4yHOro nporHosa y = 95%) - npuHuMaeTCA
aNnbTepHaTWBHasA runoTesa.

Ecnu pasnnyve okasblBaeTCA CTAaTUCTMYECKM HedHauumbiM (T<2), fe-
NaeM BbIBOJ, O COBNAAEHNN CPaBHUBAEMbIX CPefHUX AN OTHOCUTENbHBIX Be-
JMYMH, T.e. NPUHUMAETCA Hynesas runoTesa o TOM, 4TO 06e BbIGOPKU U3-
BeYeHbl U3 OLHON U TOVi >Ke reHepanbHON COBOKYMHOCTMU.

BblAensoT HECKONLKO aNropuTMoB peanusauum kputepus CTblofeHTa:
+ [1ByxBbl60OPOYUHbIl T-TECT C OAMHAKOBLIMU AUCTIEPCUAMU;

* [1ByxBbI60POUHbI/ T-TECT C pasIM4HbIMU AUCNIEPCUAMU;

e [1BYXBbIGOPOYHbIA NapHbIii TeCT.

3.4 HenapameTpuueckass oOUeHKa [AOCTOBEPHOCTU pasnnuunii
CpaBHMBaeMbIX Fpynn no KpMTepuio cornacma (Xm-ksagpar)

MeToabl NPOBEPKM COrNacoBaHHOCTM 3MMNMPUYECKUX LaHHbIX C Teope-
TUYECKMMU O NpeAnofnaraeMoM 3aKOHe pacnpefeneHWs Has3blBalOT KpuTe-
puamu cornacus.

OueHKa [O0CTOBEPHOCTU pa3/iMums 3aKOHOB YacTOTHbIX pacnpefeneHunin
CPaBHMBAEMbIX COBOKYMHOCTEN MOXET 6biTb BbIMO/HEHA N0 KPUTEPUIO CO-
rnacua (cooTBeTcTBUA) MNnPCOHA, HAa3biBAEMOro TakKXe KPpUTEepueM Xu-
KBagpaT (mE),

OueHka A0CTOBEPHOCTU PasInyna Mexay BblOOPOYHbIMU COBOKYMHO-

M/ C NOMOLLbIO X2 CBOAUTCA K OMpefefieHnto COOTBETCTBNA aMnupuye-
CKOroPacnpegeneHus TeopeTuyecKoMy (HyneBas runotesa).
3 BenuuuHa kputepus y2 Bcerfa nono>KUTeNbHa, Tak Kak OTK/IOHeHUs
JInpnyecknx napameTpoB OT OXMAAEMbIX WM BblYMCNEHHbIX BO3BEAEHbI B
fApat. KpnuTepuit y2 uenecoobpasHo NpUMEHATb B Cy4asX:
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1o Korpa BbIGOPKM COAEPXAT KONMYECTBEHHbIE MPU3HAKA HE Mnf
HAOLLMECS HOPMasIbHOMY 3aKOHY YaCTOTHOTO pacnpefeneHus;

2. Korpa HeT Heo6X0AMMOCTU 3HATb BENNUYMHY TOFO WM UHOT
pameTpa (CPefHIOI0 BEMUUHY UM OTHOCUTENbHbLIA MoKasaTenb) He W3B J1
Hbl 3aKOHbl YaCTOTHbLIX pacnpefeneHnii BbIGOPOK, HO TpeGyeTcs omneH”'
[OCTOBEPHOCTb Pasnnyms Kak fiyX, Tak 1 G0/bLIEro Yucna rpynn n

KpuTepuu 1 onpegensieTcs no gopmyne:

N

e @12

W

¢!
rae X - kputepuii xu-ksagpar,
® - pakTuuecKkne (3MNUPUYECKUE) JaHHbIE,
@l - «0XMNgaemble» (TEOPeTUYECKNE) AaHHble, BblYMCIEHHble Hi
OCHOBaHUW HYNeBOW rmnoTesbl (MPeLnooXeHWs 0 TOM, YTO B CPaBHU
BaeMbIX rpynnax OTCYTCTBYeT pas3nunyne B pacrpegeneHnn 4acToid)
OnpegeneHve X OCHOBAHO Ha BbIYWC/EHWM Pa3HULbl MeXXay (akT,,
ECKNMU U «0XKUNAAeMbIMU» JaHHbIMW. Yem OHa Bbille, TeM € 60/bLueii Bepo
ATHOCTbIO MOXHO CUYMTATb, YTO CYLLECTBYIOT Pa3nnynsa B YaCTOTHbIX pacriue'
[eneHnax npusHaka B CpaBHWBaeMbIX BbIGOPOUHbIX COBOKYMHOCTSX. P’

»e P4, T AP"* MeM|a“ TP"™ "y« « ... JlocTosepHo.

nnm [MPyuMeHeHVe napameTpuueckux MeTofoB (T-kputepuii CTblofeHTa)
paBOMEPHO NPW HOPManbHOM pacnpefeneHnun KoNMYecTBEHHOrO MpusHaka
1 60nbLIOM 06bEME BbIGOPKN. ECnn Xe MMEIOTCA 3HAYNTENbHbIE OTNYMA
pacnpefeneHnn npusHaka 0T HOPManbHOrO WAW UCCneayeMblii NPU3HAK ABNS
eTCA Ka4yeCTBEHHbIM, WIN BapbUpYOLMe MPU3HAKM BbIpaXatTca He yu Na’
MU, ayCNnoBHbIMW 3HaKamy (MopsaKOBbIE HOMePA, UHAEKCHI) TO HeobXxoauMmo
MCNnonb3oBaTh ~mapamMeTpuyeckme KPUTEPUW, B OCHOBH bl X 1€)X LW
ynopsgoyvnsaHme (paHX1poBaHWe) 3HAYEHWUI MO OTHOLIEHWIO APYr K Anyry
TUNA «00/bLUe-MeHbLUE» UAN «ayyLle-Xyxe». OTO pasrpaHUyeHnin 3HaYeHnin
He npeanonaraeT TOYHbLIX KOMMYECTBEHHbIX COOTHOLIEHWA OrpaHWYeHuid H!
napameTpbl U BUA pacrpefenieHuns, T.e. 419 UCMOMb30BaHWUs HenapameTpuye-

pameT uyeckux8 W > yem MCnonb3oBaHUA na-

[ 1pV1 3TOM cPaBHUBAOTCA He YMieHbl paHXXMPOBaHHbLIX PALOB, & UX paH-

AT ° PAOKOBbe H Mepa B psgax. Havbonee ncwwiwusp-
HBIMW PAHTOBLIMM KPUTEPUAMM, NPUMEHAEMbIMI B CTaTUCTUYECKNX UCCeao-

BaHUsAX, ABAATCA KpUTepuii MaHHa-YWUTHU (KpuTepnii o AHOPOAHOCTUZ -

Yurkokdona %—leria[!)_alv;éTo WbV Dhor napHorOvaﬁeBm? crEI IR

Kp7 p™ ™ [ X -kpu" p"nB» " p-B.pLe»
r ™ anwop™ ™ pe" 7 alA" «P"PP*
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Korga pe3y/nbTaTbl WCCNEA0BaHNS BbIPaKEHbI He 4YMCIaMKW, a 3HaKamu
IO WA «MUHYC», [/ OUEHKN pasnnumii Mexxay nonapHo CBSA3aHHbIMM
< eHamu CpaBHMBAEMbIX BbIGOPOK MOXHO NPUMEHWUTb KPUTEpUii 3HaKoB Z
MbICn KpuUTepUst Z CBOAUTCS K CrefytoLLeMy: eciv NonapHO CBS3aHHble 3Ha-
UeHVs 1BYX 3aBMUCMMbIX BbIGOPOK He OT/IMYAlOTCS ApYr OT Apyra, TO Konuue-
CTBO MOMIOXMWTENbHBIX U OTPULATENbHBIX OTIUUMIA OKAXKETCS OAMHAKOBbIM
Ecnn 0GHapyuTcs 3HauMMoe npeo6nafaHve NACOBbLIX, UM MUHYCOBbIX
pasHocTell, TO UMEETCS MONOXUTENIbHOE WM OTPULATENbHOE AeiCTBUE W3Y-
yaeMoro (hakTopa Ha pe3yNnbTaTUBHbI/ NPU3HAK.
AHa/IOrMYHYI0 3aflauy CpaBHEHWe ABYX 3aBUCUMbIX BbIGOPOK (Mpu CBS-
311 UX Y/IEHOB OBLLMMUN YCNOBUSMU) MOXHO PELUMTL C MOMOLLbI0 PaHFOBOTO
KpuTepus YWIKOKCOHA. M0 MOWHOCTA 3TOT KPUTEPWIA NPEBOCXOANT Kpu-
Tepuii 3HakoB Z. MeToAMKa KpUTepus YWSIKOKOCOHA 3aK/HYaeTcs B Crie-
OYIOLLEM: MOMapHbIe PasHOCTW, KakK MOMOXUTENbHbIE, TaK U OTpULATe/bHbIE
paHXupyloT B OAWH 06LMiA psa. HyrneBble pasHOCTW B pacyeT He MpUHUMa-
l0TCS, @ BCE OCTa/lbHble HE3aBMCMMO OT 3HAKa PacrpefenstoT Tak uUToGbl
HaMMeHbLLasi PasHOCTb MOMy4nia MepBblii paHr. 3aTeM HaXoAAT CyMMy Mo-
NOXUTENbHBIX U CYMMY OTpMLATENbHbIX pasHocTeid. MeHbliyilo cymmyY(6es

Y4eTa ee 3HaKa) MCNONb3YyKOT B KayecCcTBe q)aKTVI‘-IeCKI/I yCTaHOBHEHHOIz BENN-
YWHbI KpUTEPUA.

IX. YYEBHO-MCCNEAOBATEJ/IbCKAA PABOTA CTYAEHTOB

3ANAHME Nel. OMPEAENEHVNE CTAHAAPTHOW OLLUBKN CPEL-
HEo N reAHNL, AOBEPUTE/IBHOIO MHTEPBAA
MPY MAMTOM UNCAE HABNOAEHWIA

Tunosoe 3afaHne (BapnaHT 1)
Wcnonb3ys faHHble 0 YacTOTe [fblXaTe/lbHbIX ABVKEHWUI 7 B3pocribix
XNMHUKIB’ NPOXOAALMX NPOPUNAKTUYECKNIA OCMOTP B PaioOHHOW Nou-
HUKe, BblYMCNAEM OLUINOKY CpefHero apuMeTn4eckoro
YactoTa abixaHua: 12, 18, 16, 13, 15, 14, 17.

O6pasel BbIMOJHEHWA TUMOBOrO 3a4aHuA
e CTP°M npocTOW BO3pacTalolmnii BapuaLmoHHbIA pajg-
12,13,14,15,16,17,18.
2. PaCCH“TbIBaeM NpocToe cpefHee apuMeTMUecKoe-
x= &f .
- K = 12+13+14+15+16+17+18 = inc  _
N 7 - =15
3. BbIUMCIAEM cpenpee KBagpaTUUeCKOE OTKNOHEHME:

npu N< 30, S=
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rge > - P »

cpefHuM apudmeTuyeckum (X). 1
BapuaHT.
. . (X, - X)
- V
(1245/+(13-15" =216

nlt

4 PaccumTbiBaem OLIMNOKY CpefiHEro apuimMeTUYeCKoro:
S 2,16 _ -0,88
npy N<30 Lx = ...2'45
5 BblUMCNSiEeM AOBEPUTENbHbIN «,, TOP.» C ,,0M0/1bA0.aNNEM TabNULbI
3HaueHuii Kputepua CTblofeHTa (Tabnuua 3.1).

5.1. Mpun a = 0,05 (5%) - Y=95% u uncne HabnwogeHun N 7,
KpuTepuin T=V= 24, Torga:"nol bleMHIrepB” bl CPeAHEl BENNYMHBI
x4l

neBnetcaor 289 B9 17 1 X = [ 12:89; 17.11]. B
5.2. Mpna =0,01 (5%) - Y=99% un uucne HabnogeHnii N - 7,

Fr5CXunmn crnaa yactoTa AbiXaHuii . M, T, Ko-

KpuTepuidt T= LL= 3,7, "onTensbl bl e nHTEpBa bl CpeaHel BEIMYMHDI -
‘P»KA« YacToTa AbIXaHWii a MUHYT, Konebnete,

oT 11,7400 18,26 => X = [ 11,74; 18,26].



O6paboTKa faHHbIX Ha MepCOHaNIbHOM KOMMbIOTEPE B Cpese
3/IEKTPOHHbIX Tabnuy Microsoft Excel.

CBefileH1s 13 Teopun

1 KopeHb umcna X no3BoMIFET BbIYUCAUTL MaTemaTU4eckas (yHK-
s KOPEHbB(X);

2. [Ans TOYHOro BbluMCNeHUs KoagpduumeHTa CTblogeHTa T MOXHO
MCMOMb30BaTb BCTPOEHHYIKD CTaTUCTUUecKyto (yHkuuo Excel CTblOA-
PACIPOBP(a;n), raoe a —ypoBeHb 3HAUUMMOCTU (B AONSX), COOTBETCTBYHO-
Ui 4BYCTOPOHHEMY KpuTepuio CTblOAeHTa; M- YMCNO CTeneHei cBo6oabl
(konnyecTBO BapMaHT B BbIGOPOYHOI COBOKYMHOCTM MUHYC efUHNLA).

Anropntm 06paboTKM AaHHbIX

1 BBefuTe TEKCTOBblE 3HAYEHUS Ha MEPBOM NINCTE KHUTU JOKYMEHTa
Excel, B COOTBETCTBUM C MaKeTOM fAns 06pabOTKW [aHHBLIX Ha NpuUMepe 3a-
[JaHusa BapmaHTa 1 (puc. 3.2).

2. BBeanTe UCXoAHbIE AaHHbIe B 610K A4eek ¢ agpecamu (A4:A10).

3. CkonupyiiTe gaHHble 6n0ka Adeek (A4:A10) B 610K A4eeKk C Ha-
YasibHbIM agpecom C4.

4. BbINOMHUTE COPTUPOBKY AaHHbLIX MO BO3pacTaHWIO B 6/10Ke AYeek
(C4:C10).

5. PaccuuTtaiiTe cpegHee apudmeTnyeckoe ( X), MPUMEHUB BCTPOEH-
Hyto hyHkumio CP3HAU(C4:C10).

6. PaccunTaiiTe cTaHAapTHOE OTKNOHEHWE —S C MOMOLbI (YHKLUN
CTAHOOTKJ/TOH(C4:CHO).

7. Bbluncnute cTaHZapTHYIO OLWKNBKY cpeaHero apugmetnyeckoro (L, Xx)
no oopmyne S/IKOPEHD(6).

8. Onpegenute KoahpuumeHT CTblogeHTa T, MPUMEHUB (QYHKLUIO
CTbIOAPACLITPOBP(0,05;6) wnu CTbHOAPACMPOBP(0,01;6), rae
nepsbIit aprymeHT 0,05 nnm 0,01 - ypoBeHb 3HAYMMOCTU, COOTBETCTBYHOLLUIA
[BYCTOpPOHHEMY KpuTeputo CTblogeHTa; 6 - uncno cteneHeil ceobogbl (pas-
HO KO/IMYEeCTBO BapvaHT MUHYC einHuNLA).

9. BbluncnuTe MosioBUHY [OBEPUTENILHOTO MHTepBana A (NpefenbHyto
OLUMOKY CPeaHero), kak T*u, x.

10. Onpefenvte rpaHuLbl 4OBEPUTENLHOTO WHTEPBana AN CpPefHero:
(x-A; x+4).
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(~:TZZTI. €
p\MaKeT ANs pacyeTa cTaHAapTHOW OWNGKN CpefiHEro U rpaHnL JOBEPUTEIbHOTO MHTepBana cpejHero

14

YacTtoTa AblXaHWA NnayneHToB

cxopHble BaHHbIe PesynbTaThl
12 12
18 13
16 14
13 15
15 16
14 17
17 18
CpepgHee =CP3HAUY(C4:C10)
CTaHfapTHOe OTKOHEeHWe =CTAH[IOTK/IOH(C4 ClO)
CTraHpapTHas ownoka cpegHero =C12.'KOPEHb(6)
KoadbcpnumeHt CtblogenTa (T) =CTbIOAPACMNOBP(0 C5.fi)
KoatpcpmumeHT CTbiogeHTa (T) =CTbIOPACIMOBP(0.01.6)
foBepuTenbHblii  MpegenbHas ownbka cpegHero 'A) =014*013 a=0.05
nHTepsan HwxHas rpaHnya goseputenbHoro nHtepsana =011-016
BepxHasa rpaHnLa oBepuTeNbHOro nHTepsan; -011+016
MpepaenbHas ownbka cpegHero (A) =C15'C13 a=0,01
1 HwxHAs rpaHuua foBepuTenbHOro nwepaana *011-019
BepxHssa rpaHuua JoBeputenbHoro nHtepsan; *011+019
1
11. MpoaHanusnpyiite pesynbTaTbl (pe3ynbTaTbl BbIYUCNEHWI 415

pvaHTa 1npuBegeHsbl Ha puc. 3.3).
MpumeyaHune: HeKOTOpPbIE PACXOXKAEHUA C PACYET HbIMU 3HAYEHUAMU
006bACHAITCA 60Mee TOYHbIMU pacyeTamu Ha MK,
Puc. 3.2 MakeT gns onpefieneHuns rpaHuL, JOBEPUTENILHOrO NHTepBasa Cpes-
Hero nNpy Manom umcne HabnoLeHuin

.
a e .m m L ¢ _1-0o - 5T
MakeT Ans pacuyeta CTaHAAPTHOR OWWUGKM CPEJHEro U rpaHny AOBEPUTENbHOK WHTEpBana CpeaHero

H. YacToTa AblXxaHWA nauueHToB

«3. ICXOAHbIE leHHble PesynbTaThl

A. 12 12
A 18 B
. 18 i
b.T 13 15

\ 15 16
.o 14 17

10 17 18

% CpeaHee 15

12 CTtaHpapTHOE OTK/IOHeHue 2.16

n CrtaHpgapTHas owunbka cpeaHero 0.08

14 KoacdununeHt Ctologenta (T) 2.45 rp=0,05
If Koadppnyunent Ctotoperta (T) 3.71 a:0,01
16 : floBepuTteneHeli MpepensHas owunbka cpesHero (&) 2.16

121 MHTepBan HWXHAR rpannua AoBepuTensHoro uutepsana | 12.84 a=0,05
418 BepxHsAa rpaHuua 4OBEpPUTENIbHOIO NHTEepBana 17.16

L MpepenbHaa ownbka cpegHero (A) 3.27

>0 HuXHAS rpaHuMLa AOBEPUTENbLHOIO UHTepBana 11.73 a=0,01
L BepXxHsAs rpaHnya JOBEPUTENbLHOTO UHTEpBana 18.27

T ' _—
Puc. 3.3. PeSyﬂbTaTbl pacyeTa rpaHuL AOBEPUTENBHOIO MHTEPBasia CPeAHEro

apVI(bMETVI‘-IeCKOFO
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BapuvaHTbl 3agaHuii Ha onpejaeneHne cTaHAAPTHON OWINGKK U foBepu-
Te/IbHbIX FPaHWL, MHTEPBana CPeaHero Npu Masaom Yumcie HabLeHW i
AJ151 CAMOCTOATE/IbHOTO BbIMO/IHEHUS

BapuaHT 2. YacToTa nynbca (y4apoB B MUHYTY) B COCTOSHUM NOKOS Y
7 CNOPTCMEHOK 3aHUMalOLLMXCA NEerkoii atneTukoi: 68, 70, 67 75 72 69
65.

BapuaHT 3. YncneHHocTb HaceneHus B 5 pailoHax o6nactu: 32150
15000, 18542, 12385, 15795.

BapuaHT 4. UMCNEHHOCTb Hace/feHUs B YeTbipex paiioHax 06/1acTHOro
LeHTpa: 120000, 85000, 110000, 78000.

BapuaHT 5. PocT 10 WKOMbHMKOB 9 Knacca cpeaHeli WKonbl (B CM)-
180,175,177,174,181,167,172,182,164,173.

BapuaHT 6. Macca Tena (B Kr) 6 My>UnH NPoOXoAMBLUMX NPOPOCMOTP
npu npueme Ha paboty: 65, 80, 74, 93, 70, 105.

BapuaHT 7, PesynbTaT n3MepeHus BeyepHeit Temnepatypsl (B °C) y 5
CTalMOHapHbLIX MauWeHTOB TepaneBTUYecKoro otaeneHmsa: 37 1e 36 8' 37 5
38,4; 36,6.

BapvaHT 8. Yucno nayMeHTOB COCTOALLMX HA ANCMAHCEPHOM YyyeTe y
7 Bpauyeii obuieii npakTukmn: 122, 134, 131, 127, 143,148, 129.

BapuaHT 9. Yncno cemeid, o6cnyxunsaembix 5 Bpayamu 06LLeli npak-
TVKU B ambynaTopusx Bpaya obuieit npaktukun: 354, 371, 402, 368, 387.

BapuaHT 10. Ymcno geteil go roga, COCTOAWMX MOf HabnOaeHNEM Y
9 nNeamnaTpoB Y4acTKOBbIX AETCKOW MOMMKANHMKK: 62, 54, 57, 52 60 53 55
61,63.

BapuaHT 11. Yncno obpalieHuii ¢ TpaBMamMy B TPaBMaTON0rMYECKMIA
MYHKT PaliOHHOrO LeHTpa B NepBble 7 gHei mecAua: 127, 145 142 134 128
132, 128.

BapuaHT 12. Ynucno CTyAeHTOB, MpOLIEAWNX MeLULUHCKANA OCMOTP
3a KaXblii eHb nepBoii Hefenn yyebHoro roga: 12, 15, 10, 14, 22, 25,18

BapnaHT 13. YpoBeHb CUCTO/IMYECKOr0 apTepuasibHOro [fasfieHus
(MM pT. €T.) ¥ 5 My>U4unH 45-neTHero Bospacta: 130, 110, 135, 120, 140.

BapuaHT 14. YacToTa AbixaHus (gblXaTeNbHbIX ABUWKEHUA B MUHYTY)
y 5 MyunH 30-neTHero Bospacta nocne 20 npuceganuii: 27, 23, 24, 28, 25.
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3AOAHWE Ne2. OMPEAENIEHNE CTAHOAPTHOW OLLIMBEKW U FPA-
HWU JOBEPUTENBHOIO NHTEPBAJIA CPEOHEIO
MPW BO/bLLIOM YWCNE HABJTIOAEHNIA

Tunosoe 3afjaHune
Vicnonb3ys flaHHble 0 ANUTEIbHOCTU BPEMEHHOW HETPYA0CMOCO6GHOCTU
NaunveHTOB PaiiOHHON MOAUKAMHWKWU, ONpefenuTe CTaHAApTHYH OLINOKY
CpefiHero apuMeTUYeCKOro v ero 4oBepuTesibHble rpaHuLb.
OnuTenbHOCTb HaxoxieHus Ha 6tonneteHe: 9, 1, 13, 8, 2,7, 5, 11, 7,
14, 3,4, 10, 9,5, 6, 15,7, 1, 8,9, 7, 10, 8, 6, 11, 8, 8, 12, 8, 9, 6, 13, 12, 14,
4, 15, 16, 5, 10,5, 17, 7, 18, 11.

O6pasel, BbIMOMHEHUA TUNOBOIO 3afaHunA

1. Onpegensiem uncno rpynn no tabnuue 2.1 (tema 2):

npu N=45 yucno rpynn (g) COOTBETCTBYET 6.
2. PaccunTbiBaeM UHTEpBan:
Ax= ~fw- X 18 1 -; g3E3

3. Onpegensem mogy (Mo): Hambonee 4yacTo BCTpeyaeTcs BapuaHTa co
3Ha4yeHMeMm 8. 3HauuT, Mo = 8.

[JocTtaTo4yHo yacTo Mo paBHa ycnoBHol cpegHeit (A). 3Haunt, Mo = A
= 8.

4. CocTaBnseM CrpynnupoBaHHbI BapuaLMOHHbIA pag, Haxogum ce-
peAuHbl TPynM, YacToTy MX BCTPEYAeMOCTU, YCIOBHOE OTK/IOHEHWE B UHTEp-
Bafiax M ero npou3ssBefieHne Ha 4acToTy. PaHee aHanornyHble pacyeTbl Npu-
BOAM/IUCb B TEME 2.

OnutenbHocTs  CepefnHa YacToTa YcnoBHoe 0T-
HaxoXaeHus rpynnbl BCTPEUAEMOCTU  knoHeHwe (a;) an a,2M
Ha 6tonneTeHe () BapUaHT MHTEP- 5 = (c. A)/ AX
Bana ()
13 2 4 (2-8Y3=-2 (-2*4=-8 (2*4=16
4-6 5 9 (5-8)/3 =-1 (-1)*9=-9  (-1r*~9=9
7-9 8 15 (8-8)/3 =0 0*15=0 0*15=0
10-12 u 8 (11-8/3=1  1*8=8 p*8=8
13-15 14 6 (14-8)/3=2  2*6=12 2%%6=24
16-18 17 3 B3=g 3*3=9 30*%3=27
N = 45;

2>|N|= 12; 5> 2
Mn=284
bl i=l
5. OnpefensieM B3BeLLEHHYIO CPeHIO apuMETUYECKYHO MO CNOCoby

MOMEHTOB:
K

X,=A+ " & *Ax=8+ 12 *3 =88

N 45
6. Haxoaum cpefHee KBaApaTUUECKOE OTKNOHEHNE:
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7. PaccuuTblBaeM CTaHAapTHYl OWWUGKY CpefHero aputmMeTUYecKo-
ro:

npu N >30 A X S = 402 B
( VN /45 06

8. Haxoaum foBepuTeNbHbIN MHTEPBAN C YYETOM TOTO, YTO MpU

a=005(5B% ~ y=95% 1 T=e®=19-2
a=0,01(1%) ~ y=99% | T= e®=2,7-3

A= £H11=2 06=172
Takum 06pa3om, [OBepuUTeNlbHblE WHTEpBanbl CpPefHeli BeNUUHbI
(x-An x+[) c BepoATHOCTbO 95%: X = 8,8 + 1,2 WU CpeaHss ANnTeNb-
HOCTb Hax0XKAeHust Ha 6tonneteHe oT 7,6 oo 10,0 unu ot 8 go 10 gHeil.
0= e99*p=3m0,6= 18
3HaunT, [0BepuTeNbHble WHTepBanbl CpeAHeil BenMUMHblL (X-O 1
X+[) ¢ BepoATHOCTbIO 99%: X = 8,8 + 1,8 wnun cpefHas 4UTENbHOCTbL Ha-
XO0XAeHus Ha 6ronneTteHe oT 7,0 go 10,6 v oT 7 fo 11 gHeit.

O6paboTKa faHHbIX Ha NepcoHasibHOM KOMMblOTepe B cpefe
3/IeKTPOHHbIX Tabnuy Microsoft Excel

Anroputm 06paboTKuM faHHbIX

1. BBeuTe TEKCTOBbIe 3HAYEHUA HA MEPBOM NNCTE KHUTU LOKYMEHTa
Excel, B COOTBETCTBMM C MakeTOM AN 06paboTKU faHHbLIX Ha NpuMepe 3aga-
Hus BapuaHTa 1 (puc. 3.4).

2. BBeguTe ncxofdHble AaHHble B 6/10K Aveek ¢ agpecamu (A6:A51).

3. CkonupyiiTe faHHble 610Ka A4yeek (A6:A51) B 610K Aueek ¢ agpeca
B6.

4. B 6noke fveek (B6:B51) BbINO/MHUTE COPTUPOBKY AAHHBLIX MO BO3-
pacTaHuio.

5. PaccuuTalite cpefHee apudmetunyeckoe ( X), MPUMEHUB BCTPOEH-

Hyto yHKuuio CP3HAY(B6:B51).

6. PaccumTaiiTe cpegHee KBagpaTMyeckoe OTKIOHeHue - S (cTaH4apT-
HOe OTK/IOHeHMWe) ¢ nomowbio GpyHkuun CTAHOOTK/TIOH(B6:B51).

7. Bbluncnute cTaHZapTHYO OLINGKY CpefHero apugmeTmyeckoro (p X) no
tmopmyne S/IKGPEHD(45).
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8. Onpegenute KoahuuuneHT CTblofgeHTa T, NPUMEHUB (YHKLUUIO
CTbIOAPACMNPOBP(0,01;44), ana pasHbiX 3HAYEHWUIA YPOBHA 3HAYMMOCTM
(0,01 n0,05).

9. BbluncnnTe NonoBUHY AOBEPUTENBHOTO MHTepBana [ (npefenbHyto
OLLUMOKY CpefHero), kak T*p X 419 pasHbIX 3HAYeHWIA YPOBHSA 3HAYMMOCTH.

10. OnpefienuTe rpaHuLbl [OBEPUTENIbHOTO WHTepBana ANa CpefHe-
ro( x-4; Xx+[) Ana AByx 3afjaHHbIX YPOBHeW 3HaYMMOCTK.

r ' r-rra

Keeduyerr CragrpHra (7) =CTbHQOPACTIOBP(0 01441 a=0QL
Mepweaadaqetod) 022021

247

1 Mawam peoer” (BHOO VHIGEEQeHED.
! NcxoaHble ATWbIE
8§9 l —_ _ ol ¢ -H'— =
I 1
11 3 I...
w g 4 p—
2 4 Lot
v 7 5 .
135 B e — T
n 1 5 i !
L7 5
5w 6 e
12 3 6
K 4 6 [V Eo Y - T #VW%BE)]-)
B10 7 QeiHee gV IMEAETCE =CP3HAY(B6B5Y)
9 7 CraHpoTHE O THH/E =CTAHOOTKIMOH(BG:BSY
> y CrHpOTeAQIGAQEIED  =0PKPEHLHD)
e15 7 KoedfepyeHr CrerqreHma (1) =CTLHQIPACTIOBP(0 0644) =0
7
8
ls2 1 8 HAHFABHAR BETE BHIOVHT =018-024 22003
%0 8 B IPeHALR BT OO VH=013+024
279 8 Mewenavdagqeaao@d  -D21'D23
B7 8 HAKFANBHAR BT BHTOHT=019-027 001
0 8 Bepx rperv/Lp oBeurer sHOo NS 019+027
381 9
X E_ 0

Puc. 3.4 ®parmeHT nucta Excel ¢ MakeTom NS onpejeneHns rpaHuL, gose-
pUTENbHOrO MHTEpPBana CpefHero Npy 60/bLLIOM YMcne HabnLeHni

11 MpoaHanu3npyiiTe NONy4YeHHble pe3ynbTaThl. Pe3ynbTaTbl BblUy
NeHwid ans BapuaHTa 1 npuBefeHsbl Ha puc. 3.5.
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MuwTeyaHne: HeKoTOpPbIe PACXOXKAEHNA C pacye THbIMU 3HAYEHNAMY
00BACHAITCA 60/1€€ TOUYHBbIMM pacyeTamu Ha lNK.

W T A TTO~".2B;. .. ~Tr~%A<T7
bMakeT 4na pacueTa CTaHLAPTHON OWNGKY M rpaHnL, 40BEpUTEeIbHOTO UHTepBana cpegHero
ALNUTEeNbHOCTL amMbynaTopHOro NeYeHus 60bHbIX

i. Wcxopnbie PesynbTaThl
5! fAaHHble COpTMPOOKHM Te
E 9 1
1 1 e
£ 13 2
X 1 3
n 0 4
r 2 4
X 7 5
13 5 5
y 1n 5 e
7 5
16 14 6
3 6
) 4 6 Mopa
b 10 7 CpefiHee aputhMeTHECKOE
» 9 7 CTaHAapTHOE OTK/IOHeHe
a 5 7 CTaHfjapTHas oLmbKa cpeiHero
6 7 KoathdmupeHT CtbtogeHTa (T) 2.02 a=0,05
15 7 KoathdmumeHT CTblogeHTa IT1 2.69 a=0,01
M. 7 8 MpepaenbHas oLmbKa cpeaHero (A) 1.24
7 1 8 HWKHAR rpaHiLIa JOBEPUTENIBHOTO UKT 7,57 3=0,05
e 8 8 BepxHsist rpaHu1LIA I0BEPUTENBHOMO VH 10,04
9 8 MpepaenbHas owmbka cpegHero (bl 165
7 8 HWwkHsis rpaHU L JOBEPUTENBHOTO KT 7.15 ¢-0.01
10 8 BepxHsist rpaHuLi JOBEPUTENBHOTO MH  10.46
%1 A

Puc. 3.5. PesynbTatbl pacuyeta rpaHul, AOBEPUTE/NIbHOTO WHTEpBana
CpefHero apugmeTnyecKoro

BapvaHTbl 3aflaHWii Ha onpefesieHne cTaHAapTHOM OLNGKK CPefHEro 1
ero [I0BEPUTE/IbHbIX FPaHWUL, 415 CAMOCTOSATE/IbLHOTO BbIMO/IHEHUS

BapuaHT 2. nMTeNbHOCTb BPEMEHHON yTpaTbl TPYA0CNOCO6HOCTM Y
32 nauMeHTOB € AMarHo30M OCTpOe pecnupaTtopHoe 3abonesaHue: 3, 6, 7, 6,
34, 3,11,4,56,7,10,8,3,4,5,3,59,73,46,63,6,7,6,3,7,8.

BapuaHT 3. YactoTa nynbca (y4apoB B MUHYTY) V 35 MyXUMH B BO3-
pacte 50 net: 65, 78, 62, 64, 71, 75, 80, 64, 73, 72, 69, 78, 65, 67, 66, 65, 73
68, 65, 72, 75, 82, 67, 64, 61, 67, 77, 79, 68, 63, 64, 67, 70, 73, 75.
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BapuaHT 4. Yucno nuy, cCOCTOAWMX Ha AMCNAHCEPHOM yueTe y 35
Bpayeli obwei npaktuku: 80, 76, 85, 75, 79, 74, 78, 87, 88, 79, 76, 73, 82,
81, 80, 85, 76, 74, 81, 83, 78, 82, 83, 74, 79, 78, 77, 81, 83, 78, 72, 84, 81,
73, 75.

BapuaHT 5. Yucno nuu, npoweawnx o6s3aTeNbHbIi MeAULMHCKNI
OCMOTp Nepej yCTPOWCTBOM Ha paboTy y 32 Bpaueil TepaneBTOB 3a MepBYHO
Hegento mecaua: 45, 37, 38, 39, 34, 37, 39, 43, 40, 36, 33, 43, 45, n9, 41, 44,
34, 32, 36, 37, 45, 43, 36, 35, 33, 42, 41,38,40, 32, 34, 41.

BapuaHT 6. YMCno nuu, B3ATbIX HA AUCMAHCEPHbIA yuyeT 33 Tepanes-
Tamun y4aCTKOBbIMM B TeyeHue roga: 30, 32, 31, 24,28,25,26,27, 29, 33, 32,
25, 28, 21, 23, 35, 34, 31, 30, 28, 20, 25, 26, 22, 23, 25, 30, 32, 32, 33, 34,
27, 25.

BapuaHT 7. YMcno nuy, COCTOALWMX Ha AUCNAHCEpPHOM yuete y 36
HEeBPOMATO/IOr0B LIEHTPa/IbHOW MoNuKANHUKKW: 32, 24, 28, 26, 27, 29, 32, 28,
23, 34, 30, 28, 20, 22, 25, 32, 32, 34, 25, 32, 37, 24, 29, 30, 31, 28, 22, 27,
33, 34, 29, 27, 26, 27, 32, 34.

BapuaHT 8. OAUTeNbHOCTb NedveHuns (B AHAX) 32 cTauMOHapHbIX Na-
LMEHTOB C AMarHo3oM ocTpaa nHeBmoHua: 14, 21, 24, 27, 25, 22, 21, 20, 16,
14, 12, 13, 15, 18, 21, 14, 24, 18, 17, 22, 14, 16, 13, 12, 15, 12, 12, 14, 16,
19, 22, 17.

BapuaHT 9. Macca Tena 35 HOBOPOXAEHHbIX Ma/ibuyMKOB (B Kr): 2,5;
23;2,2;25;22;31;35; 3,2; 2.3; 3,7; 3,1; 2,7; 2,3; 2,6; 2,4; 2,5; 3,2; 31,
2,5;2,2;25; 3,6;35;38;27,; 24, 28; 2,9; 25; 3,4, 3,1, 2,6; 3,6; 3,7; 2,7.

BapnaHT 10. JnuHa Tena 33 HOBOPOXAEHHbIX AeBoyek (B cm): 53,48,
49, 54, 53, 51, 47, 49, 50, 54, 50, 53, 49, 49, 50, 49, 54, 55, 49, 52, 49,54, 48,
56, 55, 48, 47, 50, 51,47, 52, 54, 49.

BapuaHT 11. PocT 40 CTyZeHTOB NepBOro Kypca MefMLMHCKOTO YHU-
BepcuteTta (B cMm): 185, 176, 190, 184, 175, 178,181, 179, 177, 184, 188, 177,
178, 182, 188, 174, 176, 175, 184, 182, 191, 189, 185, 178, 180, 168, 180,
179, 164, 172, 182, 173, 185, 176, 174, 179, 181,180, 177,168.

BapnaHT 12. Macca Tena 34 abuTypueHTOK MeAULMHCKOro Konnep-
xa (B kr): 58,2; 54,6; 60,2; 71,4; 70,5; 66,8; 65,5; 61,5; 56,5; 57,3; 60,8;
72,4; 76,3; 72,1; 69,4; 67,2; 69,7; 72,2; 74,1; 66,8; 66,3; 69,2; 59,7; 554;
69,5; 71,4; 58,3; 55,9; 60,3; 58,9; 57,4; 55,7; 58,2; 63,7.

BapuaHT 13. Temnepatypa Tena y 32 cTayuMoHapHbIX NauveHToB Te-
panesTuuyeckoro npoguna: 37,4; 36,6; 36,9; 37,1; 38,2; 37,7; 37,4; 37.8;
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381; 38,3; 37,9; 36,6; 36,5; 36,9; 37,7; 37,8; 36,4; 36,6; 36,8; 36,6, 38,5;
37,8, 37,4, 38,2; 38,4, 39,2; 36,6; 37,8; 36,4; 37,4, 37,5, 36,2.

BapvaHT 14. OnuTenbHocTb npebbiBaHUS B cTaunoHape 40 naumeH-
TOB C XPOHMYECKUM NaHKpeaTuToM (B KoWko-gHax): 11, 13, 25, 12, 21, 21,
24,23, 18, 15, 17, 24, 22, 23, 18, 17, 15, 12, 19, 22, 19, 21, 26, 23, 22, 11,
12,14,21,24,22, 23,21, 10, 11, 13, 14,20, 23, 18.

SAOAHNE Ne 3. OMPEAENEHVNE AOCTOBEPHOCTW PA3NTNYINA
MBEXAY CPEAHUMW BEMNYNHAMUW BbIBOPOK C NCIMOJIb30OBA-
HWEM MAPAMETPUYECKOIO KPUTEPNA CTBIOAEHTA

Tunosoe 3agaHue {BapuaHT 1)
Wcnonb3ys faHHble 0 BENNYMHE CUCTONNYECKOTO faBneHus y 10 cTygeH-
TOB 10 M NOC/e 3aHATWIA PU3NYECKOA KyNbTYpOii, TpebyeTca onpeaennTb Aoc-
TOBEPHO /1 MOBbILLIEHWE YPOBHS CUCTONMYECKOrO AaB/IeHNs NOC/e 3aHATUA.

CuncToNMYecKoe AaBneHune

[0 3aHATUIA (B MM pT. CT.)

CuncTonmyeckoe AaBneHue
rocrie 3aHATUI (B MM pT. CT.)

115 120 120 125 120 130 125 120 115 120
150 145 155 140 140 145 150 160 150 150
O6pasel, BbIMO/IHEHWSA TUMOBOI0 3afaHus
1 Onpegensiem cpefiHee apuhMeTUUECKOe NepBOTro psaja:

N

EX,

X, = Jr!_ = 115+120+120+125+120+130+125+120+115+120 =121
N 10
2. Onpep,en?\leM cpefHee apumeTyecKoe BTOPOro paga:
EX,
X, = H = 150+145+155+140+140+145+150+160+150+150 = 148 S
N ' TO '

3. PaccuutbiBaem cpefiHee KBafpaTM4yeckoe OTK/IOHEHMe B MepBOM pagy
(npm N < 30):

N
/ .
5= AT g = 17U 2 - Do =ap
N -1 9 9

4. PaccuuMTbiBaEM cpefHee KBagpaTU4ecKoe OTK/IOHEHME B BTOPOM psfy
(npn N < 30):

N
Ed2 | i/ E(xi- xr) _ ~/ 355

§>= “9_ Vv =6,3
N-1 " 9 9
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5. OnpegensieM CTaHAapTHYI OWWGKY CPefHEro apugMeTMueckoro Ans
nepBoro psga:
- _ S, _ 46 _, e
T VnTT V9 ~ 15
6. OnpefenseM CTaHAAPTHYH OLIMGKY CPeAHEro apuMeTUYEcKoro As
BTOPOro psja:

6,3
X2= "~
4 Vn -i S 21
7. HaxoAum 4OCTOBEPHOCTb Pasfnuunsg Mexmy cpefHuMU BenUYnHamu:
T= X,- X2 = 148,5 - 121 = 275 = 107
Lt ptox2 A (2,1) 2,58

Mockonbky npu N = 10 (N - 1=9) HabnogeHnsAx nokasaTenb T npe-
BbICW/ YKa3aHHbIl B Tabnuue 3HaueHuid koaddumuneHTa CTblogeHTa (Tabnu-
ua 3.1) ypoBeHb J0CTOBEpPHOCTU pasnunumsa 6onee 99,9 %, T.e. cpefHue ABYX
rpynn cTaTUCTMYECKM 3HAYMMO Pa3NnyatoTcs C AOBEPUTENbHONW BEPOATHO-
cTbio 99,9 %.

O6paboTKa AaHHbIX Ha MepCOHa/IbHOM KOMMNbIOTEPE B Cpefe
3/1eKTPOHHbIX Tabnuy Microsoft Excel

CBefieHMA U3 Teopumn
BbISBUTb [OCTOBEPHOCTb PasMynil CPeAHMX B fBYX BblOOPKax ¢ HOp-
MafibHbIMM  YaCTOTHbIMU 3aKOHaMW pacnpefeneHnss Mo3BoNfeT MyHKUUA
TTECT(M1;M2;XB;Tun),
rae M 1- rpaHuyb! maccmBa nepBoii BbIGOPKMY,
M2 —rpaHuLbl MaccnBa BTOPOI BbIGOPKMU,
XB - XBOCThbI, A1 ABYCTOPOHHErO pacnpefeneHns sHayeHune 2,
Tun - TUn Tecta. MoXeT NPUHMMATL CNefyoLWmne 3Ha4eHNs:
1- nmapHbIiA TecT, ecin B ABYX BbI6GOPKaX OAHW U Te XKe MauueHTbl, Ha-
npumep, UX MokasaTenu Ao Npuema u nocne npuema nekapcTsa,
2 - TeCT B rpynnax c paBHbIMU [UCNEPCUAMMU,
3 - TecT B rpynnax ¢ pasHbIMU gucrnepcuamu (NaumeHTbl B fBYX rpyn-
nax pasHble, Mbl HUYETO O HUX HE 3HaeM).
Mpumep ncnonb3oBaHua pyHkumn TTECT(B4:K4; B5:K5;2;1).
PyHKLUNA BO3BpaLLAET BEPOATHOCTb CNpaBef/IMBOCTU HYNeBOW runoTe-
3bl (Ho). HonpuHumaeTcs, ecnu ee BEPOATHOCTb 60/bLUe YPOBHA 3HAYMMOCTU
(a), B NPOTMBHOM C/lyyae CUMTaeTCA CNpaBeA/IMBOI anbTepHaTMBHasA rmnoTe-
3a, yTBEpXAatoLas 4To Be rpynnbl CTaTUCTUYECKM 3HAYMMO Pas3finyaloTcs.
ANropnt™m 06paboTKU faHHbIX
1. BBefjMTe TeKCTOBble 3HAYEHWUs Ha HEPBOM JIUCTE KHWUTU [OKYMEHTa
Excel, B COOTBETCTBUM C MaKeTOM f19 06paboTKM faHHbIX Ha NpYMepe 3aja-
HuAa BapuaHTa 1 (puc. 3.6).
2. BBefuTe ucxofHble faHHble B 6/10K fyeek ¢ agpecamun (A4:K5).
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3. Beegute yHkuuto TTECT(B4:K4; B5:K5;2;1).

4. MpoaHanusmpyiite pesynbTathl (puc. 3.7).

5. Ha ocHOBaHWM NOJIy4EHHOr0 3Ha4YeHNs BEPOATHOCTU HyﬂeBOVI rmno-
TE3bI CAEﬂaVITe BblBOA O CTaTUCTUYECKON 3HAUMMOCTU pasnnyna cpegHmnx

3Ha4YeHUn B BYX BblGOPKaX.

MpumeyaHue: CnedyeT NMOMHWTbL O TOM, Y4TO KpuTepuit CThlOAeH-
Ta MOXKHO MPUMEHSTb TOMLKO AN BbIGOPOK C HOPMa/bHBIM YaCTOTHbIM

pacnpeaeneHnem.

A t B I CmE I f

o MaKeT 415 onpe/ienienitst A0CTOBEPHOCTI Pas/Hifst CPEAHENo & 4 syx Bbl6OPKax

loqabembe

G Hifilidc

% Cuctonnyeckoe faBneHne y cTyAeHToB (My pT CT)

| Lo 3aHsuii 115 120 120 125 120 130 125 120 115 120
Mocne 3aHATIA

5 150 145 155 140 140 145 150 1SO 150 150

6 nNECT =TTECT|B4:K4;B5:K5;2;1) i

Puc.3.6 MakeT Ans onpejeneHuns BepOSTHOCTW CPaBeANNBOCTU HYEBOI

rmnoTtessbl (NapHbIi TeCT)
t A B c Q £ F G H
1 Maketana onpeAeneHns [OCTOBEPHOCTY pa3inuns CpeaHero B ABYX BbIGOpPKax
1 \cXOAHbIE faHHble

% CucToNnyeckoe AasneHney CTy4eHToB (MM pT OT)

flo sarsmain 115 129 120 15 120 130 1%
5 Mocnesandr) 150 145 155 140 140 145 18
|  TTECT 0000004

1 BbiBOS,

1 K L
120 115 120
160 150 150

1 TaK KaK seposTHocTs H)/ﬂeBOVI runoressl MenbLue 0.001, T0 Hynesas runotesa 0TBepraeTCa raliMeTca
% a/bTepHaTUBHaA TunoTesa. ! [1Be rpynmbl CTaTUCTUUECKM 3HAYMMO Pa3NMYaioTCA C JOCTOBEPHOCTLI0 fonee. uem99.9%.

Puc.3.7. Pe3ynbTaTbl BLIYNCNEHUS CMPaBeA/IMBOCTU HYNEBOW rMMNOTE3bI

(napHsbIii TECT)
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BapuaHTbl 3afaHuii Ha onpejeneHVe AOCTOBEPHOCTM pPasInyunii
CpefHUX BEIMYMU BbIGOPOK ANA CAMOCTOATE/IbHOMO BbIMOJIHEHNS

BapvaHT 2. o YypOBHIO NeKOLUMTOB B 06LEM aHanuse KpoBU
(OAK) y 8 naymeHTOB C OCTpOIi BMPYCHO MHEBMOHMWER A0 1 Nocne npuema
NPOTMBOBMPYCHOrO npenapaTa ONpefennuTb, [OCTOBEPHO NN CHUXEHWE KO-
NNYecTBa NeliKOLMTOB B 06LLEM aHanu3e KpPOBW mocne neveHus (rpynnbl co-

JNeiikouuTsl (10s) B OAK
[0 NpvemMa npenapara
JNeikouuTsl (10s) B OAK
nocse nprvema npenapara
BapuaHT 3. 10 BennunHe nynbca y 9 CTyAeHTOB A0 M Ha 5 MUHYTE
nocne 3aHATUIA (U3NYECKOW KyNbTYpoi OMpefennTb, 4OCTOBEPHO /N MOBbI-
LUEHMe YacTOTbl CepfeyvHbIX cokpauwieHuii (YCC) nocne 3aHsaTusA (0 hopmu-

102 151 154 195 197 95 153 21,4

82 101 118 103 174 90 107 114

UCC (YA. B MUHYTY)
[0 3aHATUIA

UCC (ya. B MUHYTY)
I'IOQEL&_aa.I:lﬁ.IMJ?L_.___-__S_?__ __?_2_ 72 70 82 1 100 94 88 69

BapnaHT 4. To BennuuHe cogepxaHus Hatpus (Na/) B nnasme Kposu
(Mm/n) y 10 nauueHTOB C apTepuanbHoi runepteHsmein I-111 ctaguii go u
nocne NpUMeHeHWsa nuanHonpuna no 20 Mr B CyTKW ONpeaenuTb, [LOCTOBEp-
HO N1 MOBbILIEHME COAEPXKAaHMA HAaTpMA B MiasMe KPOBW MpuU apTepuaibHON

72 78 62 64 72 75 72 79 64

Na+8 nnasme kposu (Mm/n)
JI0 NpvieMa nperiapara 146 150 155 150 160 158 161 142 143 156

Na B nnasme kposu (Mm/n)
nocre npvema npenapara 137 136 132 140 132 131 133 129 134 131

BapuaHT 5. Mo BennuuHe TemnepaTypbl y 5 NaUUEHTOB C OCTPOI
pecnmpaTopHOil MH(eKLUMeld 40 M NOocne NMpUemMa XaponoHMXKAKLWero onpe-
[ennTb, [OCTOBEPHO /N CHUXKEHMWE TemnepaTypbl Tena nocre npuema nekap-
cTBa (rpynmnbl COCTOAT M3 Pa3fIMYHbIX MaLueHToB, HO TeMnepartypa u3meps-
nacb 0gHVM NprM6opomMm):

Temnepatypa Tena (°C)

[0 Npuema NnexkapcTea 37,2 31.3 37,4 37,5 37.6
Temnepatypa Tena (°C)
rnocne npuema nekapcTsa 3l 37.2 37.3 37,4 37,5
— I nac W ) B nnasme KpoBwu
(Mwm/n) y 10 naumeHTOB C apTepuanbHoin runepteHsuei I-111 ctaguit ny 10

4yesioBek KOHTpOfIbHOVI rpynnbl onpeaennTb, LOCTOBEPHO /1IN NOBbILWEHNE CO-

NV B nnasme kposu (Mm/n)
viccreyemast rpynna 146 150 155 150 160 158 161 142 143 1%

Na Bnnasme kposu (M)
KOHTPObHaS! rpyrna 137 136 132 140 132 131 133 129 134 131



BapuaHT 7. o ypoBHK remorno6uHa KanunnsapHoi Kpoeu y 8 bepe-
MEHHbIX XEHLLMH C XXene3ofetnUNTHON aHemMuell 40 1 NOcie Nprema Xene-
30Co/iepXKalllero npenaparta onpefenuTb, AOCTOBEPHO N NOBbILLIEHWE TeMo-
rnobuHa KanuansapHoin KpoBWM mocne neveHms (rpynnbl COCTOAT U3 OAHMX U

wmornosun (MMM)s o0ax
no mpuewa npenapara
FeMorno6uH (r/n) s o a
mocne npuewa npenapara

— X Vo 1YIW4VIH Y o nmin

LMEHTOB C apTepuanbHoii runepTeHsneid I-111 cTaguii 1 y 8 4YenoBeK KOH-

TPO/BHOM FPYNMbl ONPeAennTb, AOCTOBEPHO N NOBbIWEHNE 3KCKPELUMN ab-

[OCTEPOHA C MOYOI NpU apTepuanbHOW TMnepTeH3un (M3MepeHns NPOBOAU-

JUCb OLHVUM U1 TeM XXe Npubopom):

SKCKPELWS anbAoCTepoHa
(MKr/cyT) y nauvenTos cAr 272 251 244 293 289 289 313 320

SKCKpeLms anbiocTepoHa
(mkr/cyT.) 112 121 118 103 134 9,0 107 112
KOHTpO/bHas rpynna '
BapuaHT y. N0 Be/IMYMHE CUCTONIMYecKoro pasneHus (AL.WC) y KO
CTYZLEHTOB NOCMe 3aHATUIA (PU3NYECKON KynbTypoir n 10 CTYAEHTOB KOH-
TPONLHOW FpynMbl, ONpefennTb, AOCTOBEPHO N NOBbIWEHNE YPOBHA CUCTO-
NINYECKOTO AaB/IeHUs MOCME 3aHATUA:
Alcncr. T. CT.
(eumPT. CT) 160 155 135 140 125 140 150 120 150 140

nocne 3aHATUNR
ALc,.er (B MMpT. CT)
KOHTPONbLHOI rpynnbl no 120 140 135 100 120 125 120 120 120
* —---—————.VM .ivpuijj/Di y j »TuNC«W b ki MUTPOU
pecnmpaTopHom VIHCIJBKU'I/IE‘VI A0 1 nocne npuemMa XaponoHuxxakwouwero onpe-

AE€NNTb, AOCTOBEPHO /N CHMXXEHUE TEMMNEPATYPbI TENa Nocne npuema nekap-

Temnepatypa Tena (°C)
[0 Np1eMa neKapcTBa 37.9 37,4 37,7 317 380
Temneparypa Tena (°C

s () 371 37,2 373 373 375

_ nocne npuema nekapcTsa

BapuaHT 11. Mo BennumHe nynbca (UCC) y 9 nauuneHToB ¢ apTepu-
anbHOW runepTeH3vel 4o 1 nocne npuema B TeyeHue 2 Hefenb 6Guconponona
onpefennTb, focToBepHo N YCC nocne npuema nekapcrsa (rpynnsl U3 pas-

N1?7C (yn. BMUHYTY) ONeUeHNA 84 78 72 74 78 95 88 79 74

YCC (ya. B MUHYTY)
----- nocre 2 HeaeNb NeYeHus: 60 65 58 58 64 68 70 65 64

fmmmmen e NYMNANLLLINO o« UMLICM aHa/IM3e KPoBM
Y 6 NayueHToB C OCTPOI BUPYCHOW MHEBMOHMEN [0 1 NOCNe npruema npoTu-
BOBMPYCHOTIO Npenaparta onpefennTb, JOCTOBEPHO /N CHUXEHME KONUYECTBa
neiikoumtoB B OAK nocne nedeHus (rpynnbl U3 pasHbix NaLUeHToB):
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Nelikoumntbl (K09 8 OAK
[0 npuema npenapara
NeilikouunTtsl (10~ B OAK no-
cfne npuema npenaparta

BapvaHT 13. Mo BennumHe nynsca (UCC) y 10 nauneHToB C apTepu-
anbHOW rMnepTeH3veit 4o 1 nocne npuema B TedeHne 2 Hefdenb 6uconponona
onpefenuTsb, LOCTOBEPHO N1 CHKeHne YCC nocne nevyeHns (NauneHTbl of-
HU 1 Te Xe):

YCC (ya. B MUHYTY) A0 neveHus 84 78 72 74 78 95 88 79 74

UCC (ya. B MUHYTY)

nocne 2 Heflenb nevyeHuns

BapuaHT 14. Mo BennumHe nynsca (UCC) y 9 cTyaeHTOB A0 U Ha 5
MVHYTe Mocne 3aHATUIA PU3NYECKON KyNbTypoii onpeaennTb, LOCTOBEPHO /v
nosbiweHnne YCC nocne 3aHATUA (Tpynnbl U3 pasHbIX CTYAEHTOB):

YCC (yA. B MUHYTY) 4O 3aHATUIA 72 78 62 64 72 75 72 79 64
YCC (ya. B MMHYTy) nocne 3aHATMW 85 82 72 70 82 97 94 88 69

9,2 13,1 14,2 19,5 18,9 8,9 11,3 12,0

8,3 10,0 11,8 10,3 17,4 9,0 10,7 11,4

60 65 58 58 64 68 70 65 64

SAAOAHWE Ned. ONPEAENEHVE AOCTOBEPHOCTW COOTBETCT-
BUA MEXAY BUAAMU UACTOTHbIX PACMPEAENEHNA ABYX
BbIEOPOK
MO KPUTEPUNIO XN-KBAOPAT

Tunosoe 3afaHune(BapuanT 1)
OnpefennTb MMEKOTCA NM pasMumMs B XapakKTepe 3nuAeMUYecKnX
NpoLeccoB NP AU3EHTEPUN W MPOYNX OCTPbIX KULIEYHBIX MHGEKUMAX, ecnu
NOMecAYHOe YMCNO NauMeHTOoB 6blNo CrefyoLWnM:

Tabnuua 3.2 3a601eBaeMOCTb AN3EHTEPUE U MPOYUMU OCTPLIMU KN~
LIEYHBIMW UH(EKLNAMUA

VicxofHble gaHHble PacueTHble gaHHble
Mecsubl Uncno naymeHToB B
[usentepusn Mpoune OKN cero MpoLienT
1 2 3 4 5

AHBapb 8 Mo 118 H,2
DdeBpaib 10 30 40 38
Mapt 7 90 97 9,2
Anpenb 10 40 50 4.8
Maii 8 20 28 2,7
WoHb 8 20 28 2,7
Wionb 12 120 132 12,7
ABryct 10 100 Mo 105
CeHTs6pb 8 120 128 12,2
OKTA6pb 15 100 115 10,9
Hos6pb 7 140 147 14,0
[Jekabpb 6 50 56 53

Wroro: 109 940 1049 100,0



O6pa3seL, BbIMO/HEHMS TUMOBOrO 3a4aHuns
1. CymmMnpyem MNOMECAYHOe YMCNO NauWeHTOB 06emmu Ho30/M0rmye-
CKUMK (hopMamu:
8+110=118 - 3a saHBapb (Tabnuua 3.2, ctonbed 4).

2. Onpepensem yfenbHbl BEC MOMECAYHOrO YMCNa NaLMeHTOoB :
118/1049=0,112 (11,2%) (tabnuua 3.2, ctonbel, 5).

3. «OxunaaeMoe» YUCNo NauneHToB (TEOPeTUYECKUA AUHAMUYECKU
pag) (y) paccumTbiBaeM YMHOXeHWEM 06Liero Konmyectsa 3a60M1eBLINX AK-
3eHTepueit 3a rog (109 yenoBek) Ha AoH0 3ab0MeBLUMX 3a KaXAbIA Mecsy, (3a
AHBapb - 11,2%):

M =109 *0,112 = 12,2 (tabnuua 3.3, ctonbey 4)

4. HaxofuMm OTKNOHeHWe (haKTUYeCKM MOMYUYEHHbIX AaHHbIX OT «0XM-
[i@eMbIX», BbIYMCAAS PA3HULY MEXAY X U Y:
X-y=8- 122 =-4,2 (tabnuua 3.3, ctonbew, 5)

5. Bbluncnaem 3HayeHue Xu-kBagpaTa nyTemM CYMMUPOBaHUS YaCTHbIX
OT fileNleHNs KBaApaTOB OTKNOHEHWA (akTUYeCKW MOMYYEHHbIX LaHHbIX OT
«OXKMAAEMbIX» Ha YMCI0 «0XMAaeMbix» (Tabnuua 3.3, ctonbel 6).

3HayeHns xu-KBagpat MoryT so3pacTatb oT 0 go 6eckoHeyHocTun. Ec-
MX =y, T.e. «0OXUAaeMble» YMCa COOTBETCTBYIOT (hakTUyeckum, x2=0. Ta-
Koe MOMOXeHWe NOATBEPXAaeT MPaBUIbHOCTb HYNeBOW rMnoTesbl U CBUAe-
TeNbCTBYET 06 OTCYTCTBMM Pa3nUumii MeXAy CpaBHUBaEMbIMU ABIEHUAMMU.
___ Tabnwuug 3.3 MapameTpbl pacyeTa KpUTEPUS XuU-KBagpat

A 535 W
i 23 s 83 &3 Y

= ! o 5SS 3 =z 23

= = X J @

. [ = O 14 G L o x T

= H) Cco T SOV E = o

S | T So23% Fo&=Z¢%

e I oI g S ~ ¥5 583 o

S $ 2325 0Sg:id

T 2 salzza v3EZTT

1 2 3 4 5 6 7

Ousentepna 1 8 12,2 -4,2 17,6 14
2 10 4,1 59 34,8 8,5
3 N 10,0 -3,0 9,0 0,9
4 10 5,2 48 23,0 4.4
5 8 29 51 26,0 8,9
6 8 29 51 26,0 8,9
7 12 13,8 -1,8 3.2 0,2
8 10 11,4 -1,4 19 0,2
9 8 13,3 -5,3 28,1 2,1
10 15 Mn,9 3,1 9.6 0,8



n 7 153 -8,3 68,9 45

12 6 58 0,2 004 O
Mpoune oct- 1 MO 105,3 -47 221 0,2
pble Kuley- 2 30 35,7 -5,7 32,5 0,9
Hble WHMeK- 3 90 86,4 3,6 129 01
uun 4 T40 45,1 5,1 26,0 0,6
(OKW) 5 20 25,4 54 292 11
6 20 25,4 -54 29,2 11
7 1120 1194 0,6 04 0
8 100 98,7 13 17 0
9 120 114,7 5,3 28,1 (13"~
10 100 102,5 -2,5 6,3 0
1 140 131,6 84 706 0,6
12 50 49,8 0,2 0,04 1o
N (X-y)2 =y =449
2y

roe N - KonmucrcTso nap

6. OUEeHKY JOCTOBEPHOCTM MOMYYEHHONW BennyuHbl Y2= 44,9 npoBo-
Aum no Tabnuue 3.4 ¢ y4eToM yucna cTeneHein cBo60abl.

Tabnuua 3.4 Kputuyeckune 3Ha4eHUs BENNYMHBI /' C I.' cTeneHsMU cBO60bl

. YPOBHU 3HAYMMOCTU " YPOBHU 3HAYMMOCTU
n=N-1 0?05 0,01 n=N-1 0?05 0,01
1 384 6,64 5 25.0 306

2 5.99 921 16 263 320

3 782 11,34 17 27,6 334

4 9.49 1328 13 28,9 348

5 11,07 15,09 19 301 362

6 1259 1681 20 314 376

7 1407 1848 2N 27 389

8 1551 20,1 22 339 403

9 16,92 217 23 352 216
10 1831 23.2 2 36,4 430
1 19,68 24,7 25 377 443
2 21,0 26,2 2 389 156
13 224 277 27 201 470
1 237 291 28 413 83

B npumepe nonydeHHasa BenuymHa % = 44,9 Bbllle KPUTUYECKOrO
ypoBHA 19,68 npu p < 0,05; n Bbiwe 24,7 npn p < 0,01 n T = 11 cornacHo
Tabnuue 3.4. CnefoBatenbHO, eCTb OCHOBaHUSA OTBEPTHYTH HY/IEBYHO TUMOTe-
3y W FOBOPWTb O CYLLECTBEHHOCTW pasfiMumii, a ctano 6biTb, U HE3aBUCUMO-
CTV XapakTepa anuemMnYeckoro npouecca npu AU3EHTEPUM U NPOYUX KU-
LLIEYHBIX UHMEKLNSAX.
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O6paboTKa AaHHbIX Ha MNepcoHaIbHOM KOMMbIOTEPE B Cpede
3/1IEKTPOHHbIX Tabnuy Microsoft Excel

CBefeHunsa 13 Teopun

BblfBUTb COOTBETCTBME MeXAY BMAAMM YacTOTHbIX pacnpeeneHuii
BbIGOPOK M03BONAET KpuTepuii xn-keagpaT K. MupcoHa, KOTOpbIiA peanu-
3yeTcs B cpefie 3NeKTPOHHbIX Tabnuny Excel gyHkumeir XU2TECT(M1;M2),
roe

M |- rpaHuubl MaccmBa ¢ (hakTUYeCKUM pacnpefeneHmem BblOOPOK,

M2 —rpaHuubl MaccuBa, B KOTOPOM pa3MeLLeHbl TEOPETUYECKME 3Ha-
YeHusl, NpesBapMTeNbHO paccumTaHHble N0b30BaTENEM.

Mpwn BbIYUCNEHUU KPUTEPUS WUCMOJB3YIOTCA TONbKO YUC/IEHHbIE MOKa-
3aTenu, Npuyem B OAHON AYelike AO/MKHO 6blTb 3HaYeHNEe He MeHbLUe NATH, B
NPOTMBHOM Cnyyae chnefyeT YMeHbWUTb YACAO rpynn, 06befuHNB HECKOMb-
KO 3HaYeHMA.

Mpumep ncnonb3oBaHus PyHkunn: XMN2TECT(B4:K4;B5:K5).

®yHKUMA BO3BpALLaeT BEPOATHOCTb CNpaBeAnNBOCTY HY/EBOW runoTe-
3bl (HO) 06 OTCYyTCTBUM pasnnuma TeopeTMYeCKOro M 0>KWAaeMoro pac-
npefeneHunii, a cnefoBaTenbHO, pacnpefeneHwii B AByX Bblbopkax. Ho npu-
HUMaeTCs, eCN ee BEPOATHOCTb 6O/bLUe YPOBHA 3HAYMMOCTK (@), B NPOTUB-
HOM Cflyyae CUYMTaeTCs CrpaBef/MBOW anbTepHaTWBHas runoTesa, yTBep-
XKAaLWas 4To BMAbl 4aCTOTHbIX pacrnpefeneHunii B AByx rpynnax craTucTu-
YeCKM 3HaYMMO pasnuyatoTCs.

ANropntm 06paboTKU AaHHbIX
1 BBefuTe TEKCTOBblE 3HaYEHMA HA MEPBOM NNCTE KHUTM AOKYMEHTa
Excel, B COOTBETCTBMU C MaKeTOM Ans 06paboTKM JaHHbIX Ha NpUMepe Ba-
puaHTa 1 (puc. 3.8).

\ ~"KlakeT gns*onpepaeneHuii LOCTOBEPHOCTH COOTBETCTBUS 8ugoB p3cr.p« LW e,gay»3;abop”-

? [iaHHble, BcrnomoraTenbHble pacyeThbl

3 Uncno 6onbHbIX Oxugaemoe 3HaueHne

1 Mecaubl [NnzeHTepuii Mpoune OKN Bcero [Hons Auvzentepus Mpoune OKN
5 Axsapb 8 110 -CYMBJ C5) =05/SD$17 =E5453S17 =E5'SCS17

I desparnt 10 30 =CYMM{B6:C6) =DG/$0S17 =Er-SBS17 =E6'SC$17
2>Mapr 90 =CYLW{87:C7| =D7/$0S17 -c7"$B$17 -E7*SC$17

! Aapens 10 40 =CYWB8:C8)  (passuTr =E8'S6S1? =E8gC$17
Wom 3 20--meeemmaneemenaannne

WM iokb 8 20 =CYLW{B13:C10) -010/50517 -£10*36$17 -E10'SCS17
AUNTDb 12 120 =CYW{B11:C11) =D11'$DS17 =EirSBS1? =EirSCS17

i AR 10 100 =CYMM(B12:C12'; =D12'SDS17 jE12"S8S17 =£12'$CS17
>13:Cessiope 8 120 =CYMM<B13:C13) =0l O0$17 ai3*sBst7 =£13'SC$1?
;-‘lCmﬁpb 15 400 -CYMM(B14C14) =0l4r$DS17 =E14"S8S17 =E14'SCSI7
Y%6Hos6pL 7 140 =CYM1(B15:C15) =015r$0S17 =E15*58817 =€15'$C$1?

16 [lexabpb 6 50 =CYMLW610C16) =01630317 =c16*SBS17 =€ia*SC$17

47 AToro =CYLI(B5:816) =CYLWIIC5Cle) =CVMM(D5:D16i =CYLW (E5:EW =CNeMF5:F18] =C\/MVKGS -316i

¥XU2TECT« 1=XUrTECT(B5WP5:016) 1

Puc. 3.8 Maket gnsa BbluncneHusa sepoATHocT HOMO KpUTEpPUIO Xu-
KBagpat
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2. BBefuTe UCX0fHbIe aHHbIe B 610K Aveek ¢ agpecamu (A5:C16).
3. BbINOMHWUTE NPOMEXYTOYHbIE PaCYeThl.
BseauTte (hopMy bl AN BbIYUCNEHUA:

- CyMM no cTpokam (B ctonbey D5:D16);

- CyMM o cTon6buam (B ctpoky B17:G17);

- [OIN Yyncna NauMeHTOB MO KaX[OMYy Mecsuy Mo OTHOLIEeHWIO K obLie-
My yucny 60nbHbIX (B cTon6ue D5:$D$17);

- 0XMAaembIX 3Ha4YeHuiA no ctonbuam «unseHTtepus» («Mpoune OKN»),
Kak fonu 3aboneBaHus (M3 COOTBETCTBYHOLLeA fueliku cTtonbua E), ymHO-
XKEHHO Ha obuiee Konu4yecTBO AmseHTepumein (SBS17) («Mpoune OKU» -
$C$17), 3anonHNB COOTBETCTBEHHO cTON6UbI (F5:F16), (G5:G16).

4 Bbluncnute BepoOATHOCTb HYNMEBOM rMNOTe3bl MO KPUTEPUIO XW-
KBagpar - BeeguTe opmyny =XmTECT(B5:C16;F5:G16) B Aueiiky B19.

PesynbTartbl pacyetos, npeacTasneHbl Ha puc. 3.9.

5. Ha oCcHOBaHUM MOMYYEHHOr0 3HAYeHWs BEPOATHOCTU HY/NeBOW FMMo-
Tesbl cfenainTe BbIBOA O CTAaTUCTMYECKOW 3HAYMMOCTU Pasnnunii YaCTOTHbIX
pacnpegeneHuii B ABYyX Bbl6OpKax, a, CNnefjoBaTenbHO, W CTaTUCTUYECKOM
3HAYMMOCTW PasNMYnin 3TUX BbIBOPOK.

Puc. 3.9 Pe3ynbTaThbl BbIYNCAEHUS BEPOSATHOCTW HYNEBOM FMMOTE3bI

no KpUTepuio Xu-ksagpar

A K TTrT ratro ET rr 3'7~7a

% MakeTt LN onpefeneHns oo ETOBEOHOCTM COOTBETCTBUA BNAO0B pacnpegeneHnm B,qey* dwwhumj
’ loqubemse BrovoamesHeereTb|
3 Yncno 60NbHbIX Oxnaaemoe 3HaveHue
™ Mecsun  [Ausentepusn Mpouue OKN| Bcero Lons LyBeHtepi Npoune OKK

AHBapb 8 110 118 01125 . 1126 105,74|
6 degparb 10 30T 40 00331 Til 3584
2 Meor 7 90t 97 00925 1040 86,92
8 Aperb 10 40! 50 0,0477 5.20
1 wai 8 “HT 28 0,0267 291 2500
BUws 8 20 28 0,0267 201 2509
n NioHb 12 120] 132 oiiil 13,72 118,28
12 Asryer 10 100 110 0,1049 1143 9857
13 Gerrsiopb 8 120 128 01220 1330 114,70
100 15 100 115 01096 11,95 103,05
15 Hoo 7 140 147 0,1401 15.27 13173
18 e 6 56 00534 5.82 50,18

Vo 109 940+ 1049 1 109 940
is: PR

19 XU2TECT= 0,000004



Mpumeyanune: CnefyeT NOMHUTbL O TOM, YTO 3/leMeHTapHoe 3Haue-
H/e YaCTOTbl NPYU UCNONb30BAHUN KPUTEPUS XU-KBAAPaAT LOM>KHO 6bITb He
MeHbLLE 5.

BapuaHTbl 3agaHuii No4 Ha onpefefneHue JOCTOBEPHOCTH COOTBETCTBUS
MeXay BWAaMU YacTOTHbIX pacrnpefenieHunii AByX BbIGOPOK MO KPUTEPUIO
XU-KBaApaT Ansi CaMOCTOATEIbHOTO BbIMOAHEHUS BO3bMIUTE U3 3afaHns No3

CpaBHUTE pe3ynbTaTbl, MOMYYEHHble NPW WUCMOMb30BAHWKM NapameTpu-
UECKOr0 U HenapaMeTpUYecKoro MeTofoB.

BHumaHue! Ecam napameTpuueckuil U HemapameTpUUecKUil MeTogb
JAT pasHble pe3ynbTaThbl, CleayeT MPUHUMATb Te 3HAYeHUs, KOTOopble
COOTBETCTBYOT 061acTu AeliCTBUS NMPUMEHEHHOTO KpuTepus. [ns Hop-
Ma/lbHbIX YaCTOTHbIX pacnpezeneHuii NpaBoMEpPHO NPUHST Ve pe3yNbTaToB,
MosyyYeHHbIX N0 KpuTeput CTblofgeHTa. [ 4acTOTHbIX pacnpegeneHui,
He COOTBETCTBYIOLUX HOPMabHOMY 3aKOHY 4acTOTHOIO pacnpejeneHus,
NPUHUMAIT pe3yibTaThbl, MONyYeHHble MO HenapameTpPUYECKOMY KpUTe-
puio X1-KBaapaT.

TEMA 4

M3YYEHWNE CBA3N MEXAY ABJIEHNAMW.
KOPPENALMOHHbLIVA N PEFTPECCUOHHBbIN AHANN3

I. LENQb U 3AAAUYN SAHATUNA

Lenb: M3yuuTb cTaTUCTUUECKME METOAbI OLLEHKU CBS3WN MEXAY MC-
cnesyemMbIMy IBIEHUSIMU C MOMOLLBI0 KOPPENALMOHHOTO aHanusa

3agaum

1. YCBOWTb CYLHOCTb KOPPENSLMOHHOW CBA3N MeXAy Npu3HaKaMmu.

2. OBnafieTb MeTOAMKON BbIYNCIEHNSI MapaMeTPUUecKoro Kospduum-
eHTa Koppensuuu MupcoHa v HemapameTpU4eckoro Ko3gguuneHTa paHro-
BOM Koppensumu CrnvpMeHa C OLEHKOW XapakTepa, CWfibl U AOCTOBEPHOCTY
CBSI3M.

Il.CTYAEHT OO/TXXEH 3HATb

1. TeopeTnyeckne OCHOBbI CTATUCTUYECKUX METOLOB BbIABAEHUA W
OLEHKN CBA3N MexXay ABNEHUAMN.

2. TloHATMA KOPPenaumMoHHOro 1 PerpeccCMoHHOro aHanumsa.

3. MpakTnyeckoe 3HayeHuWe KOPPEenAUNOHHOIO U PerpeccUoHHOro
aHanmsa B megmynHe N 3npaBooOXpaHEHUN.
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1. CTYAEHT AOJIKEH YMETb

_ 1 TpoBecTn KOPPENALMOHHBIV aHann3 CTaTUCTUYECKUX COBOKYMHO-
cTeil.
2. MpaBUNbHO WHTEPNPETUPOBaTb Pe3y/bTaTbl  KOPPEISLMOHHOIo
aHanu13a c y4eTom ero JOCTOBEPHOCTMU.
3. Onpegensts 061acTb MPUMEHEHWSI KOPPENSLMOHHOTO aHanu3a B
MeAMLVHE U 30paBO0OXPaHEHUN.

IV. MOTUBALNA TEMbIl SAHATNA

CornacHo 3akOHaM [UaneKTUKW BCe SIBJIEHUS U MPOLECChbl, COBEp-
LiatoLLmecs B NpUpoje 1 o6LLecTBe, B3aMMOCBS3aHbl U B3aIMOO6YC/I0B/IEHbI.
MpoBeaeHWe CTAaTUCTUYECKOTO aHa/M3a CBs3ei, U3yUYeHne 3aKOHOMEPHOCTEN
1 onpefeneHre BAUSIOWMX (haKTOPOB Upe3BblualiHO aKTyaNbHbl AN pasnnu-
HbIX 06nacTell MeaWUMHbLI, 6UOMOTUK, OpraHM3aluuK 34paBOOXPAHEHNS, CO-
LMabHO-TUTMEHUYECKMX U KIMHUYECKNX UccnefoBaHUil. KoppensiyuoHHbIi
aHanM3 fBNSETCA MeTO4OM CTaTUCTMYECKOTO WCC/efOBaHWs, KOTOpbIi no-
3BONISIET OLIEHUTb CUMY CBSI3U MEXAY SBMEHUSMM, a TaKkKe ee BUA W Hamnpas-
NeHve.

V. OCHOBHbIE BOIMPOCbHI TEMbI

1. ToHATME (YHKUMOHANLHON 3aBMCUMMOCTM, aprymeHTa, (yHKLuu.
O6nacTb NpuMeHeHus. MOHATNE KOPPENALMOHHON CBA3WN. Buabl koppenaum-
OHHOIA €BA3W. 3aa4n KOPPensLMOHHOro aHann3sa.

2. PacyeTbl napaMeTpuyeckoro KosathuumeHTa Koppensymm MeToAom
kBagpatoB (MupcoHa), HenapameTPUYECKOro KOo3pduuMeHTa Koppenaumu
MeTofoM paHros (CnvpmeHa). OnpefieneHve 4OCTOBEPHOCTU KOIhdULMeHTa
Koppenaumu.

3. MMoHATMe perpeccuMoHHOro aHanmsa. O6nacTb NpumMeHeHus. PacueT
KOahuuMeHTa perpeccun, LIKanbl pPerpeccuu, curma perpeccun. Bupbl
MPUYMNHHO - CNeACTBEHHbIX CBA3E W NX XapaKTepucTuka. ANropuTMm pacyerta
KO3(hhuLMEeHTA perpeccum.

VI. MATEPUANBHOE OCHALWEHWNE

1. TpeseHTauus ¢ WAIKOCTPaLueidi METOANKN NPOBEAEHNS KOPPensuu-
OHHOrO M PerpecCMoHHOro aHaan30B.

2. TlnakaT ¢ NOTMYECKON CTPYKTYPOI Tembl: «M3yyeHne CBA3N MeXAy
ABNEHUAMMN. KOppensLuMOoHHbIA 1 PerpecCUOHHbIA aHanmns».

3. TexHuYeckne cpeacTBa 06yyeHuns: Buaeo aAeolika MPEG 4 - DVD,
NepcoHasbHbIA KOMMNbIOTEP.



VIl. METOAVNKA BbINMOJTHEHNA PABOThI

Tema usyyaeTcs 3 akaZeMUUYECKNXE Yaca U COCTOUT M3 TPexX vacTeid:

1. BcTynuTeNbHOe C/I0BO NpenojaBaTtesns.

Bo BCTynuTENbHOM C/I0BE MpenojaBaTesib 06pallaeT BHUMaHUE CTy-
[EHTOB Ha 3HauYeHUEe N3YUeHUs CBA3U MEXAY SIBNEHUSMU B CTAaTUCTUKE, posib
KOPPESIAILMOHHOTO U PErPECCUOHHOTO aHann3a Mexay SBNeHUsIMU U NprU3Ha-
Kamu.

2. lnarHocTKa 3HaHWI CTYAeHTOB Mo TeMme: «lM3yyeHue CBS3M
MeXay ABNeHUAMU. KoppensiuMoHHbIA 1 perpeccUoHHbIA aHan3»

MpenojaBaTenb BbISCHSET NCXOA4HbI TEOPETUUYECKNI YPOBEHb 3HAHUIA
B M3YUYEHWU KOPPENSLMOHHOIO U PErpecCHOHHOI0 aHasusa B CTaTUCTUYe-
CKUX UCC/E0BaHUSX.

3. IHCTPYKTax No BbIMO/IHEHWIO PaboTbl U KOHTPO/Ib Haj X040M
e BbIMOJTHEHMSI.

Ha npvmepe TUNOBOro 3afaHus NpenojaBaTe/b pacCMaTprBaeT MeTo-
OVKY BbIYMCNEHNS KOI((MLMEHTA KOPPENSLUN U pacyeTa KauecTBEHHOW U
KONIMYECTBEHHOI B3aWMOCBSA3M CTAaTUCTUUECKUX BEUYMH.

VIII. VUH®OPMALIMOHHBbIYA B/IOK TEMbI

1. MoHATME (DYHKUMOHANbHOW 3aBUCMMOCTW, aprymMeHTa, (DyHK-
umm. ObnacTb NpuMMeHeHUs. TTOHATUE KOPPENALUMOHHOW CBA3WN. Bugpl
KOPPEeNALMOHHON CBA3WN. 3ajayun KOppensiLMoOHHOIo aHanmsa

Ewe Mvunnokpat B VI B. 40 H.3. 06paTun BHUMAHUWE Ha Ha/nMuue CBA3M
MeX[y TeNOCNOXEHNEeM W TeMMepamMeHTOM MNI0fel, MeXAy CTPOeHUeM Tena
YyenoBeKa ¥ NpefpacroNioKEHHOCTbI0 K TEM WM MHbIM 3abonesaHusam. On-
pedeneHHble BUAbl MOLOBHON CBA3W BbISBNEHbI TaKXE B )XMBOTHOM W pacTu-
Te/lbHOM MUpe.

[ns onucaHua cBs3ei Mexay NepeMeHHbIMU BeIMYMHAMU MPUMEHSIOT
MaTeMaTUyecKoe NOHATMUE (hyHKLUUKM /, KOTOpas CTaBUT B COOTBETCTBUE
KaXXJOMY OnpefefieHHOMY 3HAuYyeHW0 He3aBWCUMOI NMepeMeHHON X, onpeje-
NeHHOe 3HayYeHWe 3aBUCMOL MepPeMeHHON Y:

Y= f(x),

rge X - aprymeHT, y - COOTBETCTBYHOLLee eMy 3HauyeHwe (yHKUUn
f(x).

O[IHO3HAYHYIO 3aBUCUMOCTb MEXAY MepeMeHHbIMU BEMMYMHAMU X U Y
Ha3blBalOT PYHKLWOHANBHON, NPU KOTOPO NtO6OMY 3HAYEHWUIO OHOrO U3
NPU3HaKoB COOTBETCTBYET CTPOro OnpefieNeHHoe 3HayeHue fpyroro. Ha-
npumep, pagnycy Kpyra cooTBeTCTBYET OnpefeneHHas nnowanb Kpyra.

@DyHKUWOHANbHAA CBA3b XapaKTepHa ANff (M3NKO-XUMUYECKUX Mpo-
Lieccos.

Takoro poja OfiHO3HAYHble UMK (DYHKLMOHANbHbIE CBA3WN MEXAY nepe-
MEHHbIMW BeNMYMHaMK BCTpevatoTCa Aafeko He Bcerfa. V3BecTHo, Hanpu-
Mep, YTO MeXAY POCTOM M Maccoii Tena y 4esoBeKa CYLLECTBYET MOMOXM-
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TenbHasa CBA3b: 60/ee BbICOKME WHAMBUALI UMEKT 06bIYHO 1 6OMbLIYID Mac-
cy Tena, 4eM Hu3sKopocsnble. OfHaKO, U3 3TOr0 MpaBu/a CYLLEeCTBYHOT UCKIO-
ueHMs, KOrja AN HEBLICOKOTO pOCTa OKa3blBalOTCS TshKeflee BbICOKOPOC-
NbIX. TIPUUMHON TaKMX «UCKNIOUYEHWIi» SBNSeTCA TOT (haKT, 4TO Ka>knblid
6uonormyeckunii NpusHak npeacTasnseT CO60/ (PYHKLMIO MHOTMX NepemeH-
HbIX: Ha HEro BAMAIOT W FeHETWYEeCcKne, U cpefoBble (hakTopbl, YTO U 06Y-
CNOB/NMBaeT BapbMpoOBaHWe MPU3HAKOB. [103TOMY 3aBUCMMOCTb Mexay 6uo-
NOTUYECKUMW MPU3HAKAMU MUMeeT He (DYHKLWOHaNbHbIA, a CTaTUCTUYe-
CKuii xapakTep. [Mpn 3TOM B CTaTUCTMYECKO COBOKYMHOCTW OMNpPefAeneHHo-
My 3Ha4YeHWo OAHOro MpU3HaKa, paccMaTPYBAEMOro B Ka4yecTBE aprymMeHTa,
COOTBETCTBYET HE OAHO 1 TO )€ YMC/IOBOE 3HAYEHMe, a Liefas ramma pacnpe-
[ensoLnXcs B BAPUALMOHHBIA pAj YACNOBLIX 3HAYEHWIA APYroro npusHaka,
paccmMaTpuBaemMoro B KayeCTBe 3aBUCMMOI MepeMeHHOl mnu dyHKumu. 3Ta
3aBUCUMOCTb MEXZAY MepeMeHHbIMU BefMYMHaMK Ha3blBaeTCs KOppenaum-
OHHOW UK KOpPpensiLueid, Npu KOTOPOI 3HAYEHUIO Ka>K 4O cpefiHelt Bennyu-
Hbl OJJHOTO MpW3HaKa COOTBETCTBYET HECKONbKO 3HAYeHWi Apyroro B3au-
MOCBSI3aHHOT O C HW{ Npu3HaKa.

B couManbHO-TMrMeHNYECKNX UCCNEeA0BaHUAX, KIMHUYECKON MeauLu-
He 1 GMONOTUM 3aBUCUMOCTb MEXAY SBMEHWUSMU UMEeT XapakTep Koppens-
LINOHHOIA CBA3MN.

Ecnn dyHKUMOHANbHYH CBSI3b NIErKO 06GHApYXUTb U WM3MepUTb Ha
eJMHNYHBIX U TPYNMNOBLIX 06bEKTAX, TO 3TOT0 HeNb3s BbIBUTL C KOPPENsLu-
OHHbIMM CBA3SIMW, KOTOPbIE MOXHO M3Yy4aTb TONbLKO Ha rPynnoBbIX 06bEKTax
MeTo4amMn MaTeMaTNYecKol cTaTUCTUKMY.

3ajaun KoppensunoHHOro aHanmsa cBoaaTea K:

1) ycTaHOBNIEHUIO HanpaBfeHUs U BUAA CBA3M MEXAY BapbUpyOLLMMU
npu3Hakamu;

2) N3MEPEHUIO CUbl KOPPENALMOHHON CBA3Y;

3) NpoBepKe JOCTOBEPHOCTM BbIGOPOUHbLIX MOKa3aTeneil Koppensayuu.

KoppensiunoHHbIiA aHaunM3 HaxofuT LUMPOKOE MpUMeHeHWe B paboTe
Bpaya 060l cneunansHOCTA: NpU OLEHKE (hU3MYECKOro pasBuTUA AeTelt u
NoAPOCTKOB, A1 ONpejeneHns 3aBUCUMOCTM MeXay YCNoBUSAMU Tpyaa, Obl-
Ta U COCTOSIHWSA 3[0POBbLSA; MPW OMpPEeAeNeHN 3aBUCUMOCTI NoKasaTeneli 3a-
60/1eBaeMOCTY OT M0/, BO3pacTa, CTaxa paboTbl U T.4.

N3MepUTb M OLEHUTb CTaTUCTUYECKYHD [OCTOBEPHOCTb KOPPENsLMOH-
HOVi CBS3M MOXHO Npu momown KoahduumeHTa Koppensauum (rd) u ero
cpefHeit owunbkm (ph.

KoathdhuymeHT Koppenaumm (ry) no3BONsSET O4HUM YUCIOM OXapakTe-
pu30BaTb CWUY CBA3WM MEXAY M3y4aeMbiMW SIBMEHUAMMW W [aeT NpejcTrasne-
HUe 0 ee Hanpas/eHNM.

KoppensunoHHas cBA3b MeXAy npusHakamu 6GbiBaeT NpsMoi (nono-
>KUTeNbHOW) 1 obpaTHON (0TpuLaTenbHOR), NPSMONUHENHON 1 KPUBO-
NINHERHOIA.



Mpu NPSAMOIA CBA3WU C yBenM4YeHWeM 3Ha4yeHWii OAHOro Mpu3Haka BO3-
pacTaeT cpefHee 3HauyeHMe APYroro npusHaka. KoahhuuneHT Koppensauum,
onpegensioLWmMiA NPAMYI0 CBA3b, 0603HaYaeTCa 3HAKOM NtoC (+).

Mpu 06paTHOI CBA3WM C yBE/MYEHUEM OLHOTO MNpU3HAKA YObiBaeT
cpegHee 3HayeHue gpyroro. KoathnumeHT KOppenaumm, xapakTepusyoLwuii
06paTHyto cBA3b, 0603HaYaeTCA 3HaKOM (-).

Mo cune cBA3M 3HaYeHUe KoagurumeHTa Koppensuumn konebnetcs OT
eayHUbl (MonHasa cBA3b) A0 Hyns (0OTCyTCTBMe CBA3M). YUeM 6onblue cpen-
HeMy 3Ha4yeHWI0 OHOrO MpW3HaKa COOTBETCTBYET 3HAYeHWi ApYroro npu-
3HaKa, TEM Bblle CUa CBA3N MEXAY HUMMU.

MpAMONIMHeNHasA CBA3b OT/IMYAETCSA OTHOCUTENIbHO PAaBHOMEPHBIM U3-
MEHEHWEM CpefHUX 3Ha4YeHW OAHOr0 Mpu3Haka NpW paBHbIX W3MEHEeHUAX
Jpyroro.

B cnydae KpVBO/MHENHOM 3aBUCMMOCTM - MPKU PaBHOMEPHOM K3Me-
HEeHUM OHOrO MPU3HaKa MOryT HabnoaaTbca Bo3pacTatrolyve v ybbiBaroLyme
cpefiHVe 3HaYeHMs APYroro npusHaka.

M3mepeHne v OLEHKa CBA3WM MEeXAY SBNEHWAMU NPU NPAMOMNHERHOM
KOppensaumy ocyLLecTBAAETCA C NOMOLLbI0 KO3thduumeHTa koppensauum (),
anpu KpUBONUHEHON - KOPPENALNOHHBIM OTHOLEHNEM L.

KoauumeHT Koppensuumn ykasbiBaeT MUlWb Ha HanpaBneHwne n cuny
CBA3N MeXAY ABYMSA MepeMeHHbIMU BEIMYMHAMM, HO He faeT BO3MOXHOCTM
CyauTb O TOM, KaK KOMMYeCTBEHHO MEHSIOTCA BeAMUYMHbI OAHOFO MO Mepe
M3MEHEHUs BEMIMYMH APYroro npusHaka. OTBeT Ha 3TOT BOMPOC faeT npume-
HeHve MeT 0fa perpeccun.2

2. PacuyeTbl napaMeTpmMyeckoro KoaphuuneHTa Koppensaummn me-
TogoMm kBagpatoB (MwupcoHa), HernapameTpuyeckoro KoaguumeHTa
KoppenauMmM meTogoMm paHros (CnupmeHa). OnpegeneHune fOCTOBEPHO-
CTN KO3(h(hnLmeHTa Koppensaumm

CTeneHb 3aBMCMMOCTU ClyYaiHbIX BEIMYMH X U Yy, XapaKTepuayeTcs
3HaueHneM KoaduumeHTa Koppenayuu.

MapameTpryecKuin KoapuLmeHT Koppensumm MupcoHa npumens-
eTcAd ANA OLEHKW CBA3M MeXAY KONWYeCTBEHHbIMW MpU3HaKaMu, Nog4m-
HAIOLMMUCS HOPManbHOMY 3aKOHY YaCcTOTHOro pacnpegeneHus. MpuHuma-
eTca Hynesas runoTesa (Ho), yTBepxxaatoLias, YTo NpU3HaKku, NpeacTaB/eH-
Hble B Pa3HbIX BbIOOPKax He3aBUCUMbl APYr OT Apyra, a KoaduumeHT Kop-
penaumm 61M30K K Hynto. AnbTepHaTwBHas runoTesa (HY) npegnonaraet
HanMuve 3aBUCUMOCTMW MEXJY paccMaTpuBaeMbiMK MNPU3HaKaMu, Mpuyem
Be/IMUMHA KO3 (PMLMEHTA KOPPENALMN YKa3biBaeT Ha CUMY UMELOLLelica 3aBu-
CUMOCT L.

[ns npoBepkn fOCTOBEPHOCTU runoTe3bl Ho crepyeT nocne Haxoxne-
HVS 3HAYEHUA KO3 uuneHTa Koppenaummn (ry) BoCcnonb30BaTbCs cneunanb-
HOi Tabnuueit HanbonbWux (KPUTUYECKMX) 3HAYEHUI KO3h(hMLMEHTa Kop-
pensunn (rg), B KOTOPOI Mpu 3afaHHOM YpOBHe 3Ha4yumocTu a (0,01; 0,05) un
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M3BECTHOM 4KC/e CTerneHeil cBo6OAbl N' = N - 2 NpeAcTaBneHbl MaKcUMasb-
Hble 3HAYeHUsl, KOTOPble MOXET MMeTb Be/MuMHa KO3(pULMeHTa Koppens-
LMW NpW CNpaBeAIMBOCTY HY/IEBOW runoTesbl. Ecnn HalifieHHbIR rw< rn, TO
HabMoaeMoe OTK/IOHEHME OT Hy/l HE3HAUYMMO, W HyfieBas runoTesa npu-
HUMAETCS: BENMYMHBI HE3aBMUCUMBI, €CAIN TXy> TKY, TO MPUHMMAETCA r1noTesa
Hu paccmaTpmBaeMble BEMUNHBI 3aBUCUMBI,

ANropuTM pacyeta napamMmeTpUUecKoro KoadhnumeHTa Koppensymm
MeTOAOM nHeliHOl Koppensayun MupcoHa.

N N

1. OnpepgennTb CyMMbl pagoB X Ny (Ex, nfy,).

i=l i=l

2. Bbluncnutb cpefHue apumeTUyHecKne pagoB XMy (- X u y).

3. PaccuutaTb pasHoCcTb (dX) KaXAoro nokasaTens psaga X v cpefHero
apumMeTUYECKOro aToro paja (dx = X, - X), a TakxXe pasHOCTb (dy) KaXaoro
nokasarens pagay v cpefHero apuMeTnyeckoro X (dy =y;- y).

4. BennuuHbl dx 1 dy BO3BECTU B KBAAPAT (dx2 U dy2).

5. TMokasaTenun dx U dy NEPEMHOXUTbL MEXAY COOOiA.

6. PaccuntaTb KOIPPUUUEHT NMMHENHOI KOPPENALMUN (rxy):

S(dx * dy)
i=
xy =+ f~ e Kemmmmm-
N/ oldx2*1dy?2
i=l i=l
7. OueHUTb NpeAcTaBUTENbHOCTb (Penpe3eHTaTUBHOCTL) KO3hduLm-
eHTa Koppenauumn no Tabnuue KpUTUYECKMX 3HaueHuli (Tabnnya 4.1).

Tabnuua 4.1 Kputnueckue 3HavyeHUs KoapuuneHta koppensaymm (ry)

YPpOBHM 3HAYMMOCTU n'=n-2 YPpOBHU 3HAYMMOCTU

0,05 0,01 0,05 0,01
5 075 0,87 27 0,37 047
6 071 083 28 0,36 0,46
7 0,67 0,80 29 0,36 0,46
8 0,63 0,77 30 035 045
9 0,60 0,74 45 033 0,42
10 0,58 071 40 0,30 0,39
1 0,55 0,68 45 0,29 037
i) 0,53 0,66 50 027 035
13 051 0,64 60 0,25 033
14 0,50 0,62 70 023 0,30
15 0,48 061 80 0,22 0,28
16 0,47 0,59 90 021 0,27
17 0,46 0.58 100 0,20 0,25
18 0.44 0,56 125 0,17 023
19 043 0,55 150 0,16 021
20 0,42 0,54 200 0,14 0,18
2 041 0,53 300 011 015
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22 0,40 0,52 400 0,10 0,13

23 0,40 0,51 500 r 0,09

) , ) 0,12
24 0,39 0,50 700 0,07 0,10
25 0,38 0,49 900 0,06 0,09
26 0,37 0,48 1000 0,06 0,09

8. OUEeHNTb TECHOTY KOPPEeNALMOHHOM CBA3W No Tabnuue 4.2.

0131 Ko3(h(huLMeHTa Koppenaumnm

CreneHb cBA3YU BennunHa KoapuumeHTa
Manas (cnabas) 0,01-0,30
CpepHas (ymepeHHas) 0,31-0,70
Bonblas (cunbHas) 0,71-1,00

MpumeyaHue: O HanMuMM TECHOI KOPPenaLuMn MOXKHO roBOpUTb
npu rxy He meHee 0,7.

HenapameTpuyeckuii KoahuLUNeHT paHroBoin koppenauynm Cnup-
MeHa MPUMeHseTCH A8 OLEHKWU CBA3M MeXAY KONUYeCTBEHHbIMU NpU3Ha-
Kamu, He MOAUYMHAOLWMUMUCA 3aKOHY HOPMaNbHOro 4YacTOTHOro pacnpefene-
HUA UM KayecTBeHHbIMU (NOPAAKOBLIMUM) XapakTepucTukamu. B nocnegHem
cnydvae, 3HayeHue MpuU3HaKa HEBO3MOXHO W3MepUTb, HO pasHble 3HaYeHus
MOXHO CpaBHMBaTb MeXAy C060i v pacnonaraTb WX B NOPSLKE BO3pacTaHus
nnun y6biBaHNA KayecTBsa.

Hanpumep, 1copT, 2 copT u T.4., 1-e mecto, 2-e MecTo, 3-& MECTO 1
T.4., T.6. Nt060I nocnepyoWniA 06LEKT MO Ka4yecTBY yCTynaeT MpefblgyLie-
My. MopAAKOBbIA HOMEP KaXA0ro 06beKTa HasbiBaeTCA paHrom, ynopsgouu-
BaHWe 06bEKTOB - paH>KMpoBaHue.

[na uccnefoBaHMs KauyecTBEHHbIX MOKasaTeseli BbIABWIalOTCS Hena-
paMeTpuyeckne runoTesbl, KOTOPbIE NMPOBEPSAIOTCA C MOMOLLbIO COOTBETCT-
BYHOLNX KPUTEPUEB, OMEepUPYIOLLUX paHramu, He WCMOMb3YOLWMNX KaKue-
NMb0o AaHHbIE 0 3aKOHe pacnpefeneHns. Ecnv NpUMEHUTb PaHroBbIA KpuTe-
pWiA K KONUYECTBEHHbIM MpPU3HaKaM, TO OH OKaXXeTcsi MeHee 3P(EKTUBHbLIM
Yem COOTBETCTBYHLLMI MapamMeTpUYecKnid KpuTepuid, Tak Kak Bblbopka, Co-
CcToAWaa M3 KOMMYECTBEHHbIX 3HAYEHWH Gonee cogep>kaTenbHa B UH(OP-
MaLMOHHOM MiaHe, Mo CPaBHEHWIO C MOPAAKOBbIMU 3HaYeHUaMU. MNpu pabo-
T€ C KONMYECTBEHHbIMU MPU3HAKaMW PaHroBble KPUTEPUWU pexxe, Yem napa-
MeTpUYecKue, OTBepraT Hy/neByt runotesy. 1 ecnu Hynesas runoTesa oT-

BEprHyTa paHroBbIM KpUTEpPUEM, TO U NapamMeTpuueckue KpUTepuu He npu-
BeAYT K MHOMY pe3ynbTarty.

ANropuTM pacyeta HenapameTpU4eckoro Koag@uumeHTa paHro-
BOV Koppensayuu no meTody CnupmeHa:

1. OnpefenuTb paHru (x ny).

2. PaccunTtatb pasHocTb paHros (d).

3. BbluncnuTb KBagpart paHra (d2.

4. PaccuutaTb KO3((pULMEHT PaHrOBOW Koppenauum:

N
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Pxy=I-6*£d2n(n2-1),
i=l

rae N —yncno nap KoppenupyembixX pagos;
6 - MOCTOSAHHbIV KO3 PULNEHT,
5. ¥YcTaHOBUTbL penpe3eHTaTUBHOCTb KO3PguLumeHTa no tabnuue 4.3.
Ecnu pxy< Prpnpun faHHOM YpOBHe 3HAYMMOCTW, TO NPUHATbL HYNEBYIO
rmnoTesy 0 TOM, UYTO psAAbl MPU3HAKOB He CBS3aHbl Mexay coboii. Ecnn pxy>
pKONpW AaHHOM YPOBHE 3HAYMMOCTM - MPUHATL aNbTepHATUBHYIO TUNOTE3Y O
CYLLECTBOBAHNMN KOPPENALMOHHONA CBA3N pacCMaTpMBaeMblX NPU3HAKOB.

Tabnuua 4.3 Kputuueckue 3HavyeHUs KOIPGULUMEHTA KOppensyuu
ar \rk

YNoBHU 3HAUYUMOCTHU YNOBHU 3HAYNUMOCTU
m 0,05 0,01 0,05 001
5 1,00 2 0,42 053
6 0,89 1,00 21 041 052
7 078 0,94 2% 0,40 051
8 072 0,88 2 0,39 0,50
9 0,68 0,83 27 0.38 0,49
10 0,64 0.79 28 038 0.48
1 061 076 29 0.37 0.48
12 0,58 073 30 0.36 047
13 0.56 0,70 3 0.36 0.46
1 0,54 0.68 B 0.36 045
5 0.52 0,66 3 034 045
16 0,50 0,64 34 0.34 044
17 048 0,62 5 0.33 043
18 047 0,60 36 033 043
19 0,46 0,58 37 0.33 0.42
20 0.45 057 33 0.32 041
2 0,44 0,56 39 031 041
2 0,43 0,54 40 031 0.40
3. MOHATWE perpeccUoOHHOro aHanusa. O6nacTb NPUMEHEHV

PacueT KoapuuMeHTa perpeccuu, LWKabl Perpeccuu, curma perpec-
cun. Bufbl MPUYMHHO - CIeACTBEHHbIX CBSA3E N UX XapaKTepncTuKa

Perpeccus - (yHKUMS, NO3BOMSAOWAA N0 BEMUMHE OAHOTO KOppens-
LIMOHHOTO (CBSI3aHHOTO) MPU3HAKAa OMpPeAeNUTb CpefHNe BESMUMHbI APYroro
npusHaka. C MOMOLLbH PEFPECCUU MOXHO BbISICHUTb, KaK KOMMYECTBEHHO
MEHSieTC 0fHa BE/IMUYMHA MPU M3MEHEHWU ApYroil BenuuumHbl. [ns onpege-
NIeHNs pa3amMepa 3TOro M3MeHeHUst NPUMEHSIETCS KO3 (hULMEHT perpeccuiu.

KoagpuyueHT perpeccun RM - abcontoTHas BeNMYMHA, HA KOTOPYHO
B CPEAHEM U3MEHSIETCS MPU3HAK NPU M3MEHEHWU APYroro npu3Haka Ha egu-
HULY.

dopmyna ans pacyeTta KoadhuLueHTa perpeccuu:

" Oy

Rxly ~ I*y' a



rge  Rx/y- KO3(UUUeHT perpeccuu,

Ny - KO3AP(MLUMEHT Koppenauum,

ox u Oy- cpefHve KBajpaTuyeckue OTK/OHEHWS ANs paja X v
pagay.

C nomoubtlo Ko3hhmumneHTa perpeccun 6e3 cneynanbHbIX U3MepeHui
MOXHO OMpefeNnnTb BeNMYUHY OAHOTO M3 NPU3HaKoB (Hanpumep, macchl Te-
1), 3Has 3HaveHue gpyroro (pocTa).

Lns aTux uenei cny>XXuT ypaBHEHWE NNHEWHOW perpeccun. PaccmoT-
puM ero Buf Mpu onpefeneHUy 3aBUCMMOCTU MacChbl Tena YefioBeKa OT ero
pocTa:

y —MyT Ruy (x - M),
rae y - MCKOMas Be/iM4MHa Macchl Tena,

X —M3BECTHAs BENUMNHA POCTa,

Rvly - Koa(hduumeHT perpeccun nNpu onpegeneHnn 3aBMcrMocTu
Macchl Tefla YenoBeKa OT ero pocTa,

My- cpefHee 3HauyeHWe MaccCbl Tena, XxapakTepHoe AN AaHHOMO
BO3pacTa,

Mx- cpefHee 3HayeHMe pocTa, xapakTepHoe ANs [aHHOro BO3-
pacra.

B npakTuke nccnefoBaHus QU3NYECKOro pasBuTUA geTeill M NogpocT-
KOB CYLLLeCTBYeT MeTOJ OLEHKN M3nYecKOro pasBnTua no wkanam perpec-
om.

WNHanBuayanbHble 3HAYeHUA OTAEeNbHbIX MPU3HAKOB OYeHb Pa3HO06-
pasHbl: TaK, y Ntofieil ¢ 0ANHAKOBbIM POCTOM MOKas3aTe/in MaccChl Tefa U OK-
PY>XHOCTU FPYAHON KNeTKW MOryT KonebaTbCa B CaMblX LUMPOKMX Mpegenax.
Mepy pa3Hoo6pasus MHAMBUAYANbHbIX Pa3MepoB MpU3Haka XapakTepusyeT
curmaperpeccumn (a™J, KoTopas paccuMTbiBaeTca No opmyse:

CRx/y=Oy" 1~T¢*

rae  Oy- cpefHee KBajpaTMyeckoe OTK/IOHEHWE WM3MEpPSeMOro npu-
3Haka (Hanpumep, Maccbl Tena),
rY—KO3PPULMEHT Koppensaymu.
MeTog, perpeccCMoOHHOro aHanmsa LWWPOKO WCMONb3YeTCA B Hay4HOMN
[eATeNbHOCTN U NPaKTUYeCKON MeanLuHe.
ANropuMTM pacuyeTa KoahhuumeHTa perpeccuu:
N N

1. OnpegenuTb CyMMmbl pagoB X ny (Ex, n)ry,).

=l =l

2. Bbluncnutb cpegHue apuimeTnyeckne pagoB X uy ( xu ).

3. PaccuutaTtb pasHOCTb (dx) KaXAOro MokasaTens psfa X U cpefHero
apuMMeTMyecKoro aToro psaga (dx = X*- X), a TakxKe pasHocTb (dy) Kaxzoro
nokasartens psgay v CpeAHero apuMeTMyeckoro y (dy =V;- y).

4. BenuuuHbl dx 1 dy BO3BECTU B KBAApaT (dx2 U dy2).

5. TMokasatenu dx 1 dy NEPEMHOXMNTb MeXAy CO60iA.

9%



6. PaccuuTatb KoapduumneHTbl perpeccun (Rxy n Ryx):

N
!ildx " dy) _I)I(dx' dy)
i i=
Ry— "y > Ryx— "y
1 dy2 I dx2
i=i i=i
7. OUEHUTb Penpe3eHTaTUBHOCTb C BbIYUCIEHWEM OLWNGKN BbIGOPKY

(Like 1 pRA.

W 4 >
| 1"Td2
PRy 2 842
-+
Z<-(«-2) ;UKyxH Z"2-(«-2)
CTeneHb penpe3eHTaTMBHOCTU OnpefenseTca no T - KpuUTeputo
npun- n- 2 v yposHe 3HauynmocTtun 0,05.

Rvx
txy Ry tyx:
Ll Rxy P Ryx
Me>kay KoadhuumneHTaMu Koppensuuu u perpeccun nmeeTcs onpe-
A€NeHHada CBA3b, NMO3BONAKOLWaAA BbIYNC/INTbL OAUH U3 HUX YEPE3 ,D.perVI Ee

MO>KHO BbIpasuTb (hOPMYNIOii: |

my = #VRXy ' Ryx

XL YYEBHO-NCCNEANOBATEJ/IbCKAA PABEOTA CTYAEHTOB

SAOAHUE Nel. ONMPEAENEHUVE NAPAMETPUYECKOIO KO3ddU-
LIMEHTA KOPPENALWN METOAOM SIMHENHOW KOPPEMALINN
MVPCOHA

Twunosoe 3afaHue (BapuaHT I)
BbluncanTbs Ko3th(hMLMeHT KOppenaymm MeTo4oM NNHENHON Koppens-
UMM U OLEHUTb ero pernpe3eHTaTUBHOCTb, WCMOMb3YS WMCXOAHblE AaHHbIE,
npueefeHHble B Tabnuue 4.4.1
Tab6nuua 4.4 PocT 1 macca Tena fecaTu LWKOMbHUKOB 2 Knacca:
PocTt Tena Mo

(cw) 112 120 127 130 135 135 140 145 145
Macca Tena
(xr) 20 22 24 25 25 27 25 30 35 37

O6pa3eu BbIMOJTHEHNA TUNOBOTO 3agaHNA

1 CocTaBnsieM CBOLHYIO Ta6nmuy NCXO0AHbIX N PaCcCYNTaHHbIX AOaH
HbIX:



PoctTena  Macca Tena dx, = =
—

9 va =x. X = ® dxj * dvi dyil
rno 20 -19,9 7 1393 396,01 49
112 22 -17,9 5 89,5 320,41 25
120 24 9,9 3 29,7 98,01 9
127 25 2,9 2 5,8 8.41 4
130 25 P 01 * 0.2 0,03 4
135 27 5.1 0 0 26,01 0
135 25 51 2 -10,2 26,01 4
140 30 10,1 3 30,3 102,01 9
145 35 151 8 120,8 228.01 64
145 37 151 10 151 228,01 100
N o N N N N
IXj =129 2y =270 2, aXdyj =556 | ax2= 2 dxr=268
N 2| H il H
. =1405,9
1299 7 =27 |

2. PaccunTbiBaeM Ko3th(ULMUEHT NMHENHOI Koppensuuu:

I(dxi * dyj)

Ed*.Z*Nl dy2 A | 14059 *268

556
= 0,906

[aHHbIl pe3ynbTaT rOBOPUT O HaAWyMu MNPAMONA CUNbHON CTeneHu
cBssn (Tabnmua 4.2).

3. Mo Tabnuue 4.1 KPUTMYECKUX 3HAYEHWU KO3(h(uLUeHTa Koppens-
umy, yumnteiBas, uyto n' = 10 - 2, onpefensem penpe3eHTaTUBHOCTb KO3P(K-
LiYieHTa Koppenauum:

Y~ 0,906 > r - 0,77, cnefoBaTefibHO, OTBepraeTcs Hy/fesas runore-
3a 06 OTCYTCTBMU CBA3M MeXAY POCTOM M Maccoii Tena v NpuHMMaeTcs anb-

TepHaTMBHas, O TOM 4YTO POCT M Macca Tena KOppenupyT mMexgy coboi ¢
BEPOATHOCTLI0 99%.
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O6paboTKa faHHbIX HA NePCOHAIbHOM KOMMbIOTEPE B Cpefe
3/IEKTPOHHbIX Tabnuy, Microsoft Excel
CBefeHunsa U3 Teopun.

KoadduumeHT koppensumm MupcoHa nprMeHseTcs 418 BbIGOPOK, CO-
[epXaliMx KONMYeCTBEHHbIV MPU3HaK, C HOPMasbHbIM 4acTOTHbIM pacnpe-
feneHvem (B napameTpUYeckol CTaTUCTUKe). B aneKTPOHHbIX Tabnuuax Ex-
cel ero 3HayeHMe BbIYMCAAETCH C MOMOLLbI BCTPOEHHOW CTaTUCTMYECKON
hyHKumMn KOPPEO-

ANroputm 06paboTKM JaHHbIX

1 BBeanTe TEKCTOBblE 3HAYEHUA HA MepPBOM NNCTE KHWUMM JOKYMeHTa
Excel, B COOTBETCTBMM C MaKeTOM A/ 06paboTKW flaHHbIX Ha NpuMepe 3a-
faHus BapuaHTa 1 (puc. 4.1).

2. Beeagnte ucxopgHole gaHHble B 610K Aveek ¢ agpecamun (A5:C14),

3. C nomouwbio yHKUn KOPPEJI() BbluMcnTe KO3WMULMEHT NNHEN-
HoWi Koppensauun MupcoHa.

X " ra °m
MakeT A1\ BblUMC/IEHUUA KO dumymmeHTa
NMMHeMrMHOM Koppenisayumm MupcoHa

sEE -

Mcxoan bl@,qavlvlble
. MopsaakeBblid

] HoLLTep PocT Tena (X) Macca TEena (kr) (e8]

s 1 1o 20
6 2 112 22
r 3 120 24
3 4 127 25
9 S 130 25
id 6 135 27
T 135 25
S 140 30
13 9 145 35
o 146 3T

16" «KOPPBTI

Puc. 4.1 MakeT ans BbIUMCEHUS KOI((ULMEHTA NHEHON Koppensumm MupcoHa
4. MpoaHanusupyiTe pesynbTathl (puc. 4.2).

A

MakeT AN BblUMC/IEHNA KO3 duruymeHTa JimHeHon
it Koppensauumm lMNMupcoHa

VicxoaHbie gaHHbIe
Mopsaxkossi A
PocT TETKA (cm) & Uhacca TEena (k) [¢2)

c4a HOoMep
5 a 110 20
<< 2 112 22
T 3 120 249
is g4 127 25
. 5 130 25
10 [S] a13s 27
pa e B 7 135 25
a2 8 140 30
picy o 14as 35
14 10 14s 37
16 KOPPE/JI» ©2837

Puc. 4.2 PesynbTaTbl pacueTa Ko3th(umLmMeHTa NMHeliHOW Koppensyun MupcoHa



SAOAHWE Ne2. ONPEAENEHVE HEMAPAMETPUNYECKOIO KO3®-
SULMEHTA PAHTOBOWN KOPPENALMU CIIMPMEHA

Tunosoe saganue(BapnaHT 1)
BbluncnnTb KO3PUUMEHT KOppenauum MeTofOM PaHroB U OLEHUTb
€ro JI0CTOBEPHOCTb, UCMOMb3YA UCXOLHbIE AaHHbIE:
Tabnuua 4.4 PocT 1 macca Tefa AecaTu WKONbHMKOB 2 Knacca:

PO‘EZJ)E“a 110 112 120 127 130 135 135 140 145 145
Macca Tena
o 20 2 24 25 % 27 25 30 3B I

O6pasel, BbINOTHEHUSI TUMOBOTO 3ajaHus
1 CocTaB/isieM CBOAHYH TaGnuLy WMCXOAHbIX W PacCUMTaHHbIX [aH-

HbIX:

" PeeTTena Macca Tena Howmepa paHR;zccu PS‘;:?S;" KBagpar pasHoCcTH

2 ® ™ Pocratena(x) - ) No paHros (d2)

1 Mo 20 1 1 0 0

2 112 22 2 2 0 0

3 120 24 3 3 0 0

4 127 25 4 53 -1,3 17

5 130 2% 5 53 -0,3 0,09

6 135 27 6,5 6 0,5 0,25

7 135 25 6,5 53 1,2 1,44

8 140 30 8 7 1 1

9 s 35 95 8 15 2,25
10 145 37 9,5 9 0,5 0,25

2. PaccuuTbiBaeM K03 (hULMEHT pPaHroBO KOppensuuu, BbIYACIUB
uTo:
3.

id2=698

1=
Pxy=1-6 £ d2n +(n2- 1)=1-6- 6,98/[10 «(100-1)]= 1-41,88/990 = +
0,96

YyutbiBas, yto n=10, cpaBHMBAEM MO/MyYeHHOE 3HaYeHue pxyc Tab-
NINYHBIM 3HadeHuem p= 0,79 (tabnuua 4.3). Jaxe nNpuM CaMOM BbICOKOM
ypoBHe 3HaummMmocTu a=0,01 3HayeHue pxy> pK CnegosartenbHO, OTBEPraeT-
cA HyneBas runotesa 06 OTCYTCTBUM CBA3N U MPUHUMAETCS aNbTepHaTUBHAA,
yTBEPXJatoLias, YTo POCT KOPPennpyeT ¢ Maccoi Tena WKONbHWUKOB C BEPO-
ATHOCTbIO 99%



O6paboTKa AaHHbIX Ha NepCOHaNbHOM KOMNblOTepe B cpeje
3N1eKTPOHHbIX Tabnuy Microsoft Excel

CBefileHUs1 13 Teopum.

KoathduumeHT paHrosoii koppensaunm CnvpMeHa NPUMEHseTcs B Hena-
pameTpuyecKoi CTaTUCTUKE WM B 3MEKTPOHHbIX Tabnuuax Excel ero Bblunc-
NeHVe B BUAE BCTPOEHHOW (DYHKLMM He peann3oBaHo.

Bbluncantb KO3 ULMEHT paHroBoil koppenauun CnvpMeHa MOXHO,
MCNoMb3ys NPUBELEHHbI HVXXEe anropuTm.

PaHrn aneMeHTOB BbIGOPKM MO3BOMAET BLIYUCAUTL Npouegypa PaHr u
nepceHTWUNb M3 NakeTa AHanns JaHHbliX, KOTOPbI/ ABASETCA «HAACTPOWA-
KOM» 31eKTPOHHbIX Tabnuy, Excel.

Bbi30B npouesypbl Panr n NMepceHT UAb OCYLLECTBASETCA KOMaHAOI:

CepeHe AHanu3 gaHHbIX =PaHr n NepceHTU/b

B nossuBlIeMCA [MaNlOTOBOM OKHe PaHr 1 NepceHTuNb, KoTopoe
npefcTaBNeHo Ha puc. 4.3, cnefyeT yKasarb:

e BXO[HON WHTepBan fAaHHbIX (610K AaHHbIX (B3:C14), B KOTOpPOM
pa3meLleHbl UCXOAHbIe flaHHble BMECTE C COOTBETCTBYIOLMMMN 3ar0/10BKaMu);

» (hnaxok B Mone MeTKu e NepBOil CTPOKE',

* MepeknoyaTens BeixogHo uHTepsan’,

* a/ipec nepBoWi AYelKN BbIXOGHOTO MHTepBana H4\

» HaxaTb KHonky OK.

PesynbTaTbl paGoThl NpoLesypbl NPeAcTaBneHbl Ha puc. 4.4.

HwMryllLWEL - npoueaypa PaHr v MEPCEHTWb anemeHTaM Macc1BOB C PaBHbIMA
3HaYEeHNAMM NprYcBavBaeT OAUHAKOBbIE PaHI, YTO He B/MSIET Ha KOHeuHble pe3y/ibTaTbl
BbIYMC/IEHWIA:- GOMBbLUMM 3HAYEHUAM NMPUCBaMBalOTCA camble Takue paHru.

Puc. 4.3 ®dparmeHT nucta Excel ¢ granorossiM okHOM PaHr 1 NepceHTub

Puc. 4.4 PesynbTatbl paboTbl (hyHKLMM Pall v nepceHTuib
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F 9N c- oty ) K r . 4 *

uMeHTa paHroBoi koppensiyun CnupmeHa

Pesynbtarsl

1
= PaHrn PasHocTn Keapgpar e Lo T

PocTTena (cv) Macca Tena (k) passocTy PocT Macxa JI

na»M ™ 5 M |
4 " " pavros (d) pawros (dA2) Towa 3 Paf? MpogdT To4@ (@ ; Pava  [MpomT
o« 10 10 Q 0 10 145 1 88Ne n 37 1  wo.cc%
3 9 0 0 n 145 1 5880% 10 35. 2 3830%
r 8 8 0 0 9 140 3 77.70% 9 30 3 T170%
w 7 5 2 4 7 135 4 5550% 7 27 4 56.60%
1- 6 5 1 1 6 135 4 5550% 5 25 5 30,30%
n 4 4 0 0 6 130 6 4440% 6 25 5  3330%
L 4 5 1 1 5 127 7 3330% 8 25 5 3330%
n 3 3 0 0 4 120 8 2220% 24 o 2220%
S 1 2 1 1 3 112 9 11,10% 3 22- 9 1110%
» 1 1 0 0 2 110 10 00C% 2 20 10 C.O00%

CyMMma KBafIpaToB pasHOCTUS 7 1 MAa T Ma M'U'

ANroputMm 06paboTKM faHHbIX

1 BBeauTe TEKCTOBble 3HAYEHWA Ha MEPBOM JINCTE KHWUIU [OKYMEHTa
Excel, B COOTBETCTBUM C MakKeTOM AN 06pabOTKM JaHHbIX Ha NpuMepe 3a-
JaHus BapuaHTa Nel (puc. 4.5).

2. Beegute ucxoaHble gaHHble B 610K A4eek ¢ agpecamu (A5:C14).

3. PaccunTaiiTe paHrn afNemMeHTOB MaccuBa, NPUMEHUB npoueaypy PaHr
NMepCeH T UNb.

4. BbINONHUTE COPTMPOBKY [aHHbIX MO’ BO3pacTaHuIo nong PocT Tena
B 6noke Aveek (H5;K14).

5. BbINMONHWUTE COPTUMPOBKY AaHHbLIX N0 BO3pacTaHWio nons Macca Tena
B 6/10Ke Aveek (L5:0X4).

6. BpyuHylo ckonupyiiTe COOTBETCTBYIOLIME paHr B 6/0KM Ayeek
(D5:D14) n (E5:E14).

7. B COOTBETCTBUM C MaKeTOM BbIYMCNEHWI, NPUBELEHHbIM Ha puc. 4.5
BBeAUTe (DOPMYNbl ANA BbIYMCAEHWUI A Pa3HOCTU PaHroB, KBajpara pasHoOCTM
paHroB, CyMMbl KBafpaToB PasHOCTW PaHroB, KO3(MLMEHTa PaHroBOW Kop-
penauum.

8. MpoaHanusupyiite pe3ynbTaTbl, CPABHUTE WX CO 3HAYEHUAMMU, NONY-
YeHHbIMW N0 METOAY NIMHelHOW Koppenauum MupcoHa.

PesynbTaTbl BbIYUCAEHWIA 419 BapuaHTa 1 npuBeAeHbl Ha puc. 4.6.

I+



Mpumeuanue: MNpu BBOAE (hOPMYN cnefyeT YYuThiBATb, YTO AMaNasoH
pasMeLleHMsl MacCMBOB WCXOAHbIX [JaHHbIX U KOAMYECTBO OGBEKTOB B Bbl-
6opkax B pPas/MYHbIX BapuaHTax OTAMYAeTCs. B COOTBETCTBUM C 3TUM,

thopMynbl ANS BbIUMCAEHWA CreflyeT BBOAUTbL WCXOAS U3 UX CMbICNOBOW Ha-
rpy3Ku.
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r MakeT ANSA BbIYNCNEHbA KO3 MLNEHTA paHToBOi koppenauun CnupmMeHa

? McxoaHble gaHHble

Mopaakosblii  PocT Tena (cm) Macca Tena (kr)

4 Homep (X)
5 1 110
5 2 112
7 3 120
S 4 127
Si 5 130
| 6 135
H 7 135
k 8 140
13 9 145
14 10 145
16
KoachcbuymeHt
paHrosoi
15 koppensuuu pry =

20
22
24
25
25
27
25

35
37

g =

Paxru PasHocTtu

PocT Tena (ca) Macca Tena (kr)

5 X

PRk W A~ A O g o ©

) paHros(d)
10 0
9 0
8 0
5 2
5 1
4 0
5 1
3 0
2 -1
1 0

CymMma KBaapaToB pasHoCTU =

Ksagpat
pasHocTH

paxros |d*2)

O B O B O » A OO O

~

Puc. 4.6 Pe3ynbTaThl pacyeTa KoaguumneHTa paHrosoin koppensayum Cnmp-

MeHa

BapuaHTbl 3afiaHnii Ha BblUMCEHWE KO3 (HULUEHTOB
NVHelHOI Koppensyun MupcoHa 1 paHroBoil Koppenayuyu CnupmeHa
4151 CAaMOCTOSITEIbHOTO BbINOMHEHUS

BapuaHT 2. YPOBHM CUCTOIMYECKOTO U JUACTONNYECKOTO JaBNEHUS Y
7 UL, NPU3LIBHOTO BO3pacTa MPOXOAALLUX MEANLMHCKYI0 KOMUCCUIO:

Cuctonuyeckoe gaBneHune (8 Mm oT. cT) 120 115 125 115 120 110 125

[wnactonuueckoe aaBneHue
(B MM pT. CT)

80

75 70 65 65

80

BapnaHT 3. YacToTa cepAeyHblX COKpaWEeHWin y 7 LIKONbHUKOB Ha-

195

[eHb 80 82 ~851 82 75 80 85
Houb 60 60 65 62 50 55 60

BapuaHT 4. lNoKasatenu pocta v maccbl Tenay 6 my>xuuH 50 net:
Poct Tena (B cm) 164 180 182
Macca Tena (B Kr) 80 80 90

102

BapuaHT 5. Yucno nocneonepalMoHHbIX OC/TOXHEHUI NpyU OCTPOM an-

Bpems (B yacax) 1
Uncno ocnoXkHeHWia 2

103
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BapuaHT 6. NoKasaTenn CUCTONMYECKOTO U ANACTONIMYECKOro faBfie-

CWCTONNYECKOE flaBNEHNE
(B MM pT. CT)
[Lwnactonuueckoe
faBneHve (B MM pT. CT)

BapuaHT 7. YpOBeHb CUCTO/IMYECKOrO apTepuanbHOro gasneHua y 10

120 130 115 125 125 110 120

75 8 70 6 75 65 8

Ytpom 125 115 110 120 125 130 130 140 135 130
Beyepom 120 100 95 110 100 MO 100 120 115 100
BapuaHT 8. lNokasaTenu pocta u Maccel Tena 10 abutypueHToB Meau-

PoctTena (cmM) 190 175 185 180 195 198 176 184 182 187

MaccaTena (kr) 90 80 ULi 85 8 90 70 72 B B
BapuaHT 9. ¥YpoBeHb fMacTONMYECKOro apTepuasibHOro AasneHus y 6

OHem 85 70 80 8 75 80
Houbto 65 60 65 70 55 65

BapuaHT 10. YacToTa cepfeyHbIX COKpalieHuii y 6 60/bHbIX B 3aBU-

TemnepatypaTena (°C) 37,2 375 388 383 392 397

YacToTa cepeuHblx
coxpamenni (s wy X 8 %5 %5 10 105

BapuaHT 11. AnnHa 1 macca Tefia 6 HOBOPOXAEHHbIX MaNbYyMKOB:
[aHHaTena(Bcm) 50 53 54 50 55 56
Macca Tena (B Kr) ni1 43 42 40 43 46
BapuaHT 12. Uucno gbixaTenbHbIX ABVMXXEHWI Yy 8 BOMbHbLIX B 3aBU-
CMMOCTM OT TeMnepaTypsl Tena:
Temnepatypa Tena (°C) 36,7 37,2 379 383 384 387 384 391
UacToTa AblxaHma (B MmMH) 17 19 19 22 25 23 24 25

BapuaHT 13. Temnepatypa Tena (B °C) y 7 60/bHbIX B YTPeHHee U Be-
YyepHee BPEMSA CYTOK:

YTpom 36,6 374 374 38,0 385 385 39,0
Beuepom 36,8 38,2 37,9 38,5 38,7 39,2 395
BapuaHT 14. Yucno nocneonepaunoHHble OCNOXHEHWNIA OT Havana npu-
CTyna OoCTPOro xo/neuncTuTa fo Hﬁ'j_anaﬁ‘ll'lepaumm (B vacax):
Bpemsa go Havana onepauun 3 7 n 16 20 24
Yuncno ocnoXxHeHWi 2 4 5 5 20 22
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TEMAS
CTAHIOAPTU3ALUSA MOKA3ATEJEN

I. LENb N SA0AUYN SAHATNA

LUenb: M3yunTb npamoii MeToZ CTaHAApTU3aLMKU Npu CTaTUCTUUECKOM
aHa/M3e HeOJHOPOAHbIX COBOKYMHOCTEIA.

3agaun

1. YcBouTb 06/1aCTb NPUMEHEHUS METOAA CTaHAApTU3aLMUN.

2. OBnafieTb METOAOM NPSAMOIA CTaHAapTU3aLNY.

3. O3HaKOMWUTbCA C MEeTOAaMu KOCBEHHOW U 06paTHO cTaHAapTu3a-
LW, a TAKXKe YCTIOBUSIMU X MPUMEHEHMUS.

. CTYOAEHT ONIXEH 3HATb

1 CywHOCTb MeTOfa CTaHAapTM3aL UM 1 YCOBUS €F0 MPUMEHEHMUS.

2. OTnMUNTENbHbIE 0COBEHHOCTU MPSAIMOro, KOCBEHHOIO WM 06paTHOro
MeTOA0B CTaHAapTM3aLun.

3. YcnoBus Bbibopa afjeKBaTHOr0 MET0Aa CTaH4apTU3aLMN.

4. MeToAuKy NpsAMON CTaHAApTU3aLMM CTAaTUCTUYECKUX COBOKYMHO-

CTen.

1. CTYOLEHT AONXEH YMETb

1. OnpefensaTb ciydau, Npyu KOTOPbIX HEOGX0AMMO NpOBeAeHME Mps-
MOro MeTO/a CTaHAapTM3aLum.

2. PaccuuTbiBaTb 06UiME U CMeLUanbHbIe WHTEHCWUBHbIE MOKa3aTenn
(Wm cpefjHVe BENMUUHBI) 41 ABYX CPaBHWUBAEMbIX COBOKYMHOCTEIA.

3. Bbi6upath U paccumMTbIBaTh CTAHAAPT.

4. PaccuuTbiBaTb «OXMWAEMble BE/IMUUHbI» A KaXAOW rpynnbl CTaH-
Japta.

5. OnpefensTb CTaHAapTU30BaHHbIE NMOKAa3aTe/u.

6. CpaBHMBaTb WUCCNeAYeMble TPyMMbl MO O6LWMUM UHTEHCUBHBIM (MK
CpefHNUM) M CTaHAApPTU30BaHHbIM MOKa3aTensim.

7. AHanu3MpoBaTb MOJyYeHHble Pe3y/bTaTbl U (HOPMYNNPOBaTh BbIBO-
Obl.

8. MpuMeHsATb MeTof MpsSMOI CTaHAapTU3aLMW B NMPaKTUYECKOW fAes-
TENbHOCTU Bpaua.



V. MOTUBALNA TEMbl SAHATUA

Kak 13BECTHO, OZHMUM W3 OCHOBHbIX TPEBOBaHUIA CTATUCTUKU SBNSETCS
KauecTBeHHas OJHOPOAHOCTb CPaBHWBAeMOro maTepuana, KoTopas o6ecre-
UMBaET 4OCTOBEPHOCTb Pe3y/bTAaTOB M MPaBUIbHOCTH BbIBOLOB.

HeogHopoaHbIli COCTaB COBOKYMHOCTEN, KOTOPbI MHOTAA HabioaaeT-
cA NpU nM3yyeHWn 3ab60MeBaEMOCTM, AeMOrpatiMyeckoil CUTyauum n apyrux
acrnekToB O6LIECTBEHHOrO 3[0pOBbS U 34pPABOOXPAHEHUs OrpaHWYMBaeT
npuMeHeHNe 06LLENPUHATLIX METO0B CTaTUCTUUYECKOTO aHam3a Ge3 creum-
aNbHbIX MPUEMOB «3/IMMUHUPOBaHUS» 3TO/ HEOAHOPOAHOCTH.

CTaTMCTUYecKUii MeTOZ CTaHAapTU3aLuMWM MO3BOMAET WCKOUUTL
BIUSHWNE Pa3/IMYHbLIX (PaKTOPOB HEOLHOPOAHOrO cocTaBa (MoJi, BO3pacT, CTax
U T.4.) Ha 06LiMe nokasaTesn 3a60/1EBAEMOCTM, CMEPTHOCTU U Ap. MoaTomy
yMeHUe MpaBu/bHO BbIGUPATh U MPUMEHATL MeTOf CTaHA4apTU3aLuu sAB/seT-
cl 0HUM 13 Tpeb6oBaHWUI K YPOBHIO MPOGecCUOHaNbHON MOATOTOBKM Gyay-
Lero crneyuanuca.

V. OCHOBHBbBIE BOMPOCHI TEMbI

1. CyWHOCTb 1 MeTofbl CTaHAAPTU3ALMM NOKa3aTesei, NpuMeHsieMble
B CTATUCTUYECKOM aHa/unse.

2. TpsiMOii, KOCBEHHbI 1 06paTHbI/ MeToAbl CTaHAapPTU3aLLMM, 3TaMbl
npoBefieHNs NMPSAMOro MeToda. AJIFOPUTM BbIUMC/IEHUS CTaHAApPTU30BaHHbIX
nokasaTtesieil MeTOAOM NPsIMOii CTaHAapTU3aLum

3. VHTepripeTauus pesynbTaToB, MOJYYeHHbIX NPYU NPOBEAeHUN Tps-
MOF0 MeTo/a CTaHAapTU3aLuu.

VI. MATEPNANBHOE OCHALWWEHWNE

1. lMpe3eHTauns ¢ n306paKeHNEM JIOTUYECKOWA CTPYKTYypbl TeMbl -
«CTaHfapTu13aumna nokasarenei».

2. HarnagHble nnnoocTpauMm MeTOAUMKWM CTaHLapTu3aumu rnokasarte-
nei.

3. TexHuueckme cpefcTBa 06yyeHus: Bugeo geoiika MPEG 4 - DVD,
NepcoHanbHbI KOMMbIOTEP, MYNbTUMEANUAHBIA MPOEKTOP.

VIl. METOAMKA MPOBEJAEHWNA SAHATNA

Tema m3y4vaeTca B TeyeHMe 3 aKaeMUYECKMX 4acoB A1 CTYLAEHTOB
NneyebHOro (hakynbTeTa U COCTOUT M3 FPex YacTeid:

3. BcTynuTenbHOe C/I0BO NpenojgaBaTens.

Bo BCTynuTe/NbHOM CnoBe npenojaBaTenb 06paliaeT BHUMaHME CTy-
[eHTOB Ha 3HayeHMe MeTofa CTaH4apTM3aLun.

2. [unarHoctvka 3HaHWl cTyaeHToOB no Teme: «CTaHgapTusa
nokasaTtesien»
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MpenogaBaTenb BbIACHAET UCXOAHbIA TEOPETUYECKUIA YPOBEHb 3HAHUIA

BM3YyYeHUM MeTO/0B CTaHAapTU3aLMK NoKasaTeneit.

3. WHCTPYKTaX MO BbIMOMHEHWIO pPaBoTbl U KOHTPOMb Haf XO:
JIOM e€ BbIMNOJIHEHUS.

Ha npvmepe TMNOBOro 3afiaHnsi pas3dupaeTcs MeTOAMKA CTaHaap-
TM3auMn nokasateneit. [lanee CTYyfeHTbl CaMOCTOSTENbHO MO KOHTPONEM
npenoaBaTens BbINOMAHAT BapuaHTbl WHAWBUAYaNbHbLIX 3af4aHWii Mo faH-
HOVA TeMe.

VIII. I/IHCDOPMALI,I/IOHHbII7I B/TOK TEMBbI

1 CywHOCTb M MeTofbl CTaHAapTW3auuu nokasaTeneit, npume-
HSieMble B CTaTUCTUYECKOM aHasmn3e

Kak npakTuueckomy Bpady, TaK ¥ Hay4yHOMY paGOTHWUKY Hepeako npu-
XOAWUTCS CPaBHMBATb CTATMCTUYECKME MOKAa3aTenu, BbIUMC/IEHHbIE B KayecT-
BEHHO HEOJHOPOAHbLIX MO COCTAaBy rpynnax. MHorga npy npoBefeHUn couu-
bHO-TUTUEHUYECKMX, & TAKXE K/MHWYECKUX WCCef0BaHUA MOMy4uTh CTa-
TUCTUYECKU OAHOPOAHbIE TPYMMbl CPaBHEHWS He MpPEeACTaBMsieTCH BO3MOX-
HbIM. Mpex/e BCero, 3To KacaeTcs nokasateneil 3a601eBaeMOCTH, POXKAAEMO-
cTv, 06lLeli cMepTHOCTU MO CTpaHaMm, ropojam, 06/1acTsMm, paiioHaMm, UMeto-
LLMM pa3Hblil COCTaB HaceneHWs, Kak no BO3PacTy, Tak W Mo nosy. AHanoruy-
Hasl CUTyalMsi BOSHUKAET W MpuW aHanu3e 3a601eBaeMOCTM C BPEMEHHO yTpa-
Toll TpyAocnocoGHocTU. Tak, pasnuuns B nokasaTensx 60MeBWNX aul, Cly-
YaiX U LHSX HEeTPyAoCcnOCOGHOCTU, BbIYWUCMEHHBIX [5 OCHOBHON W KOH-
TPONbHOVA Fpynn, MOryT 6GbITb 0GYC/MIOB/IEHbI HE TOMBLKO YCNOBUAMU TPYAa pa-
60urX, HO M HEOAMHAKOBLIM COCTABOM MCC/iefyeMblX Fpynn no nosy, Bo3pac-
Ty, YPOBHIO 06pa30BaHusi, CeMeiHOMY MOIOXKEHWIO, CPELHEMY [OX0AY W Apy-
TMM OCHOBHbIM (hakTOpam, KOTOopble MOTYT y4acTBOBaTb B (DOPMMUPOBAHMW
3TVX MOKasaTeseil.

Mo3aToMy AN cpaBHEHWS OBLLMX NOKa3aTesel, BbIUNCIEHHBIX U3 HEOf-
HOPOAHbIX MO CBOEMY COCTaBy COBOKYMHOCTE, MPUMEHSIOTCS MeTofbl
CTaHfapTm3auun.

CTaHfapTu3aums - MeTof pacyeTa YCMOBHbIX (CTaHAApTU30BaHHbIX)
rnokasateseld, 3aMeHsI0LLNX 06LL1e UHTEHCUBHbIE (MU CPEeAHUE) BE/IMUNHBI B
TeX Clyvasix, KOraa WX CpaBHeHWEe 3aTPYAHEHO M3-3a HeCOMOCTaBUMMOCTM CO-
CcTaBa rpynn.

PaccunMTaHHble NMpy NOMOLWLM MeToAa CTaHAapTU3aLMM NoKasaTenu yc-
NIOBHbI, T.K. OHU, YCTPaHAs BAIMSHUS TOFO WM MHOTFO (DakTopa Ha WCTUHHOE
3HaueHVe MokKasaTeneld, yKasbiBalOT, KaKUMK Gblin Gbl 3TV MOKa3aTenu, eciu
Obl BNUSIHUE [@aHHOTO (PaKTOpa OTCYTCTBOBAMO. M03TOMY CTaHAapTU30BaHHbIE
rnoKasaTe/sim NCMOJb3YTCS TONbKO /11 CPaBHEHNS BbIGOPOK.

CyliecTByeT Tpy MeTOfa CTaHAApTM3aLuW: MPSAMOiA, KOCBEHHbIA U 06-
paTHbIii.
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2. IMpsAMON, KOCBEHHbIA ¥ 06paTHbIN MeToAbl CTaHAapTuv3auy
aTanbl NPOBEAEHNS NPAMOro MeTofa. AITOPUTM BbIYMCNIEHUA CTaHap-
TU30BaHHbIX MOKasaTesieil MeToLOM MPSAMON cTaH4apTM3auum

MpaAMoi MeTog CTaHAapTM3aLnM BKIOYaeT 5 3Tanos.

| aTan - pacyet 06WMX 1 cneymanbHbIX (MO KaXA0i rpynne - NOM0BOW,
BO3PacTHON ¥ Ap.) MHTEHCWBHbIX MOKasaTenei (Mav cpefHUX BeNWUYWH) LN
[BYX CPaBHVBaeMbIX COBOKYMHOCTEN;

Il atan - BbIGOP M pacyeT CTaHAapTa;

Il aTan - pacyeT «OXWAAeMbIX BENNYUH» AN KaXKLOW Fpynnbl CTaH-
AapTa;

IV atan - onpegeneHne CTaHAapTM30BaHHbIX NOKasaTenei;

V 3Tan - cpaBHeHMWe rpynn no obLwuM UHTEHCUBHBLIM (MU CPEAHUM) U
CTaHAapTN30BaHHbLIM NoKa3aTensMm. BbiBoAbl.

CyLWHOCTb KOCBEHHOTO MeTOofja CTaHAapTMU3aLMmn 3aK/1o4aeTca B TOM,
4TO 3a CTaHAapT MPUHUMAIOT BO3pacTHble KO3(ULMEHTHI 3a60n1eBaemMocTu
WA CMEPTHOCTU KaKoii-nmbo onpeAeneHHOR rpynnbl HAaceNeHUs U BbICUNTbI-
BAlOT KOMMYECTBO 3a60MEBLUNX WU YMePLUUX [N1F CPaBHMBaEMbIX Fpymnn Ha-
cefleHuns.

MpuMeHeHWe NPAMOro ¥ KOCBEHHOr0 MeTOf0B CTaHfapTu3auum Tpeoby-
€T 3HaHWs BO3PacTHOr0 COCTaBa CPaBHMBAEMBbIX FPYMN HaceNeHus.

B Tex cnyuasx, korgja cBeAeHns 0 BO3PaCTHOM COCTaBe aHann3npyemMor
rpynnbl OTCYTCTBYIOT, NPUMEHSETCA «06paTHbIi» MeT 04 CTaHAapTU3auum,
0COOEHHOCTBIO KOTOPOro ABMAETCA TO, YTO NPU UCYUC/IEHUU CTaHLapPTU30-
BaHHbIX KO3IPMULMEHTOB WCMOML3YIOTCA CBEIEHUA O BO3PACTHOM COCTaBe
60/IbHBIX UNN YMEpPLUNX.

Mpu ncnonb3oBaHWM 06paTHOrO MeToAa CTaHAapTM3auMm Heo6XoarMo
MOMHUTb, YTO OH faeT 60/nee TOYHbIE pe3yNbTaThbl, KOrga pasfesbHo BblyuC-
NAKOTCA CTAHLAPTM30BaHHble KOIMMULMEHTLI 41 HaCeNeHUs, HaxoaAllerocs
B MO/I040M Bo3pacTe (fo 25-30 ner), u Ana HaceneHus 6onee crtaplliero Bos-
pacTa, a Takxe npu ynoTtpebneHun 6onee 4po6HbIX BO3PACTHbIX UHTEPBasIoB
(NATUNETHNUX BMECTO AECATWUNETHWUX) AN1A BbIYMCIEHUA MOBO3PACTHBIX KO3(-
(OMLMEHTOB CTaHgapTa.

ANropuTM BbIYMCNEHUA CTaHAAPTM30BaHHbIX NokKasaTtesneli MeToLoM
npsmMoli cTaHgapTusalmm

/. PacyeT cTaHAapTM30BaHHbIX MOKasaTenei

| aTan - pacyeT CTaHAAPTM3MPOBaHHbLIX WHTEHCMBHbLIX NOKasaTenei B
[BYX CpaBHMBaeMbIX COBOKYMHOCTAX.

Ha nepsBom aTane ctaHgapTusauum Tpebyetcs onpefennTb, KakK 4acto
M3y4yaeMblil MPU3HAK BCTPEYaeTCs B pasHbIX rpynnax u nogrpynnax Habntwo-
feHuns.

Il atan - BbIGOp CTaHZapTa.

Ha BTOpOM 3Tane 3a CTaHAapT NPUHUMAETCA TOT COCTaB CTaTUCTUYe-
CKO COBOKYMHOCTW, AN KOTOPOM 6blin 6bl XapakTepHbl BCe 0COBGEHHOCTM
CpaBHMBAEMbIX Fpynm.
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I11 3aTan - pacyeT 0XMAaeMbIX YNCEN B KaXXAOW rpynne HabnoaeHuUs.

Ha TpeTbem 3Tane Heo6XOLMMO BbIYUCAUTL, KaKoBa Morfa 6bl 6bITb
BE/IMYMHA CPaBHUBAEMOrO SIBEHUSA, YYUTbIBASA, YTO YACTHble UHTEHCUBHbIE
nokasare/sin OoCTaBa/inCb MPEXHUMU, a pacnpefeneHue cpefbl COOTBETCTBO-
Ba/10 BbIOpaHHOMY CTaHAapTy.

IV aTan - pacuyeT cTaH4apTW30BaHHbIX NOKa3aTe/neid U X CPaBHEHME.

Ha uyeTBepTOM 3Tane cTaHZapTU30BaHHbIe MOKasaTe/in BbIYMCNAIOTCA
Kak 06blYHbIE MHTEHCUBHbIE MOKa3aTe/ln C YYeTOM CTaHapTa.

2. AHaNM3 NONYYEHHbIX AaHHbIX

3. BbIBOAbI M NpefnoXKeHns

IX. YYEBHO-UCC/NIEQOBATE/ILCKAA PABOTA CTYJEHTOB

3AIAHVE Ne 1 BbIYVCNEHUE CTAHOAPTU3OBAHHbIX MOKA3A-
TENIEN METOZOM MPSAIMOM CTAHAAPTU3ALNM

Tunosoe 3agaHue (BapuanT 1)

Vcnonb3yeM fjaHHble MO YXCAY ClyYaeB HETPYAO0CMNOCOBHOCTM Ha ABYX
aBTOOa3ax.

ABTO6as3a Ne 1 ABTO6a3a M»2
Bor3;;n6;|;aﬂ UNCNeHHOCTS QWCHI;(; C“Y:HE‘B UNCTEHHOCTb Yucno cnyyaes
pa6oTaroLmx Pya paboTarowymx HETPyAo-
CMoco6HOCTK Cnoco6HOCTYU
[o 20 net 150 85 250 135
21-39 420 450 450 500
40-59 350 540 100 150
60 n
crapuse 100 175 45 65
Bcero: 1020 1250 845 850

O6pasel, BbINOJHEHWS TUNOBOTO 3afjaHUs
I PacueT cTaHAapTU30BaHHbIX MOKasaTenell
| 3Tan - paccuMTbIBaEM YKUCIO CyYaeB HETPYAOCMOCOGHOCTU MO Kax-
[0li BO3PACTHOI rpynne B iBYX COBOKYMNHOCTSX Ha 100 paboTaroLux.

ABTo06a3a Ns 1
1 PaccuntbiBaem 06LWWMiA MHTEHCMBHBIA NokasaTesb Ha 100 paboTato
Wwmx ana aBto6asbl Ne 1:
1020 paboTatowmux - 1250 cnyyaeB HeTPYAOCNOCOBHOCTH
100 paboTalowmnx - X
1250+ 100

1020 = 122,6 (cnyyas)

2. PaccunTbiBaeM WHTEHCUBHbIV MoKasaTesnb Ans rpynnbl paboTatoLLnx
B BO3pacTe Ao 20 feT:
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150 pa6oTalOlWMX - 85 C/y4YaeB HETPYAOCMNOCOGHOCTH

100 paboTalownmx - X
x = 85150°~ ~ =567 (cnyyaes)
3. PaccunTbiBaeM MHTEHCUBHbIV MOKasaTenb 415 rpynnbl paboTatol
B BO3pacTte 21-39 nert:
420 paboTatowiux - 450 cnyyaeB HETPYLOCNOCO6HOCTHU
100 paboTatolmx - X
450 =100 o
= = 107,1 (cnyyvain
X 420" (cnyuvait)

4. PaccuuTbiBaeM UHTEHCMBHbIN MOKa3aTeNb AnA rpynnbl paboTaroLwmx
B Bo3pacte 40-59 nert:

350 paboTatowmnx — 540 cnyyaes HETPY[OCNOCOOHOCTHU
100 paboTtarowmx - X
540m 100
= = 154,3 (cnyuas
X 350 (cnyyas)

5. PaccumTbiBaeM MHTEHCWBHbIV NOKa3aTenb ANS rpynnbl paboTaroLwmx
B BO3pacTte 60 neT v cTapLue:

100 pa6oTatowmx - 175 cnyyaeB HeTpyZOCNOCO6HOCTHU
100 pa6oTatowiux - X
175 « 100
175 (cny4aes
100 (cnyyaes)
ABTO06a3a No 2:
1 PaccunTbiBaeM 06WMIA MHTEHCUBHLIM NOKa3aTenb Ha 100 pabo
Wwumx ana aBTobasbl Ne2:
845 pabotatowmx - 850 cnyyaeB HeTPyAOCNOCOBHOCTH
100 paboTatowux - X
850-100 100,6 (cnyu4aes)
845
2. PaccumTbiBaeM MHTEHCWBHbIW NoKasaTesnb 415 rpynnbl paboTar
B BO3pacTe o 20 ner:
250 pa6oTtatowmnx - 135 cnydaeB HETpPyAOCNOCOBHOCTH
100 pa6oTatowux - X
135- 100
= = 54 (cnyuasa
X 250 (cnyyas)
3. PaccumTbiBaeM WHTEHCUBHbIV MoKasaTenb AN rpynnbl pabosare
B Bo3pacte 21-39 nert:
450 pa6oTtatowx - 500 cnydyaeB HETPYAOCMOCOGHOCTM
100 paboTatowux - X
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500- 100 .o
X - —450-—-=| 11’ (cnyyan)

4. PaccunTbiBaeM MHTEHCWBHbI NOKas3aTenb ANA rpynmnbl paboTaroLmx
BBO3pacrte 40-59 ner:

100 pa6oTatowmx  —150 cnyyaeB HeTpyLocnocobHOCTH
100 paboTarowmx-  x
X= 150100 150 (cnyuaes)

5. PaccumTbiBaeM MHTEHCUBHbIN NOKasaTenb 419 rpynnbl paboTarowmnx
BBO3pacTe 60 neT u cTapLue:

= 2100 - g aiyeiay

45 paboTatoLmnx —=65 cnyyaeBHeTPYyA0CNOCOBHOCTM
100 pa6oTarownux- X

6. MonyyeHHble pe3ynbTaTbl BHOCUM B Tabnuuy:

BospacTHas YacToTa cny4yaeB HeTpygocnocobHocTy (Ha 100 paboTatowymx!
rpynna ABT062a3a Ne 1 ABT06a3a Ne 2
o 20 ner 56,7 54
21-39 107,1 1111
40-59 154,3 150
60 n
cTapue 175 144,4
Bcero: 122,6 4 100,6

Il aTan - BbIGOp CTaHfapTa.

3a cTaHAapT npuvHUMaeM cymmy paboTalowmx B [BYX aBTo6a3ax no
KXol BO3pacTHOI rpynne.

Takum 06pa3om, B NepBoOii BO3pacTHOW rpynne (4o 20 neT) yucno pa-
6oTarowmux 6yaet pasHo 150 + 250 = 400 yenosek,

BO BTOpO#1 (21 - 39) neT - 420 + 450 = 870 4enoBek,

B TpeTbeli (40 - 59 net) - 350 + 100 = 450 YenoBek,

B YeTBepTOii (60 neT u cTapwe) - 100 + 45 = 145 yenoBsek.

O6Lee yncno paboTatolmx coctaBnset 1865 yenosek.

111 3Tan - pacyeT 0OXKMAAEMbIX YMCEN B KON rpynne HabnogeHns.

OnpeaensieMm 0Xugaemoe YUCN0 ClyvyaeB HeTPYAOCnocOo6HOCTU B CO-
OTBETCTBUM CO CTAHAAPTOM MO BO3PAaCTHLIM Fpynnam.

ABTO6a3a Ne 1:

1. OnpegenseMm 0XWAAeMOEe YKUCI0 Cy4vyaeB HEeTpyLOCMOCO6HOCTM B
nepBoi Bo3pacTHoi rpynne (go 20 ner):

m



100 paboTatowiux - 56,7 cnyyaeB HeTPyLOCMOCOBHOCTM
400 pabotarowmnx - X

56,7400

100
2. Onpefensem 0Xxugaemoe YMCNO CNyyaeB HETPYAOCMOCOOHOCTY

BTOPOW BO3pacTHow rpynne (21 - 39 neT):
100 pa6oTatowmx — 107,1 cnyyas HETPYLOCNOCOBHOCTH
870 paboTatowymx - X

107,1870

100

= 226,8 (cnyuvaes)

=931,7 (cnyuas)

3. OnpefenseMm 0XWjaemoe 4YUCNO CNnyyaeB HeTPyLOCMOCOGHOCT
TpeTeii Bo3pacTHoi rpynne (40-59 neT):
100 paboTtatowux - 154,3 cnyyas HeTPy[0CMOCOBHOCTM
450 pabotalowux - X
154,3-450
100

4. Onpegensem 0Xxufaemoe YUCNO CNyvyaeB HeTpy[ocnocobHoCT
4eTBEPTOI BO3pacTHOM rpynmne (60 neT u cTapLue):
100 pa6oTatoLmx 175 cny4yaeB HeTpyA0Ccnoco6HoOCTH

Xm - 694,4 (cnyyas)

175 m145
100 = 253,8 (cnyuas)
145 paboTarownx - x

ABTO06a3a Ne 2:

\. OnpegenseM 0XWAAaeMOe YWC/O C/yyaeB HeTPYAOCMOCOGHOCTU B
nepBeoii Bo3pacTHoii rpynne (go 20 net):

samio0
100 = (cnyuaes)
100 paGoTatolWnx - 54 ciyyas HeTPYA0CHOCOGHOCTM

400 pa6oTalownx -

2. OnpegensieM 0XULaeMOe YMCN0 Cly4vaeB HeTPYAOCMOCOBHOCTY
BTOPOIA BO3pacTHoO rpynne (21-39 ner):
100 pa6oTatowmnx - 111,1cnyyasn HeETpy[OCNOCO6HOCTU
870 pabotarwux - X

111,1-870 966,5 (cnyuas)



3. Onpegensem OXWAaeMoe 4YMCN0 Cly4vaeB HETPYAOCMOCO6HOCTU B
TpeTeli Bo3pacTHoW rpynne (40-59 nert):
150-450
X~ - r60------- = (cnMiaeB)

4. OnpefensieM 0XUJaeMOe UYWUCI0 CMy4yaeB HeTPyAOCMOCOBHOCTU B
ueTBepTOli Bo3pacTHOM rpynne (60 feT v cTapLue):

100 paboTatowmx - 144,4cnyyas HeTPyAOCNOCO6GHOCTH
145 paboTatowux - X

144 4 « 145
n - Tonl - - =209,4 (cnyyas)

5. MonyyeHHble pe3ynbTaTbl BHOCUM B TaBuLYy:
CraHgapT no uicny  [TPEANONaraemoe YiC/o Crly4aes HeTpy/o-

BospacTHas rpynna paboTarolLyIx CMoco6HOCTU
ABTO06a3a Ne 1 ABT06a3a No 2
no 20 net 400 226,8 216
21 -39 870 931,7 966,5
40-59 450 694,4 675
60 n cTaplue 145 253,8 209,4
Bcero: 1865 2106,7 2066,9

1V 3Tan - pacyet cTaHAapTU30BaHHbIX nokasatenei n nx CpaBHEHNKE.

100 pabotatowmx — 150 cnyyaeB HETPYAOCNOCOBHOCTM
450 pa6oTtarowux — X

PaccumTbiBaeM CTaHAapTW30BaHHble MOKa3aTenn Mo ABYM aBTo6asam
Ha 100 paboTatoLmx.

ABTO6a3a Ns 1;

1865 paboTatolWnx - 2106,7 CNy4aes HEeTPYAOCMOCOGHOCTU
100 pab6oTatoLymx X

2106,7- 100 112.9
X 1865 .9 (cnyyaes)

AsTo06a3a Ne 2:

1865 pa6oTatolnx - 2066,9 cnyyaeB HETPYAOCNOCOBHOCTH
100 paboTalowmux - X

2066,9 - 100 =
X 1865 10,8 (cnyyaeB)

2. AHanM3 NONyYeHHbIX faHHbIX

AHanu3 nofyyeHHbIX AaHHbIX NOKasa, 4To B aBTo6a3e Nel npeanona-
raemoe 4mcno cny4vaeB HeTpPyAocrnoco6HocTM coctaBuio 112,9, Torga Kak B
aBTo6ase Ne2 - 110,8 cnyyaes.



3. BbiBoAbl

Mpu ycnoBmMn 04MHAKOBOrO BO3PaCTHOrO COCTaBa KOMNEKTUBOB [BYX
aBTob6a3 yactoTa cfyvaeB 3a60s1eBaeMoCcT B aBT06a3e Nel Obina 6bl BbiLLe,
4yTo 06YCNOBAEHO GOMBLIMM YWCAOM WL, B YETBEPTO/ BO3pacTHOM rpynne
(60 1 6onee neT) U MeHbLIMM B NepBoit (fo 20 neT).

O6pab0oTKa fJaHHbIX Ha MePCOHaNbHOM KOMMbIOTEpPE B Cpefe
3NeKTPOHHbIX Ta6nuy Microsoft Excel

Anroputm 06paboTKM faHHbIX
1. BBeAuTe TEKCTOBbIe 3HAYEHWA HA NEPBOM NIUCTE KHUIU [OKYMEHTa
Excel, B COOTBETCTBMMN C MAKETOM /1 06pabOTKM JaHHbIX Ha NMpUMepe 3aja-
Husa BapuaHTa 1 (puc. 5.1).
2. BeauTe ncxogHble AaHHble B 6/10K syeek ¢ agpecamu (B5:F8).
3. Bbluncnunte B COOTBETCTBYHOLLMX AYeliKax CYyMMbl YNC/EHHOCTM pa-
60TaloLWMX 1 ClyvaeB HETPYAOCMOCOOHOCTU MO Kaxoi aBTobase (puc. 5.1).
4. MocnefoBaTenbHO ANA KaXAOro atana Beegute opmynbl Ans pac-
yeTa TpebyeMblX NOKasaTeneil B COOTBETCTBUM C MpefCcTaBNeHHbIM MakeToM
aBTOMaTM3auuu BblumcneHnin (puc. 5.1).
5. MpoaHann3npyiiTe pesynbTathl.
Pe3ynbTaTbl BbIYMCNEHWIA CTaHAAPTM30BaHHbIX MOKa3aTeneid MeToLoM
npAMOIi CTaHAapTM3aummn 4na BapuaHTa 1 npuBedeHsl Ha puc. 5.2.
MpumeyaHue: Mpu BBOAE hOPMYN CnefyeT yunThiBaTb, YTO fUanasoH
pa3MeLLeHnss MaccuBOB UCXOAHbIX AaHHbIX W KOIMYECTBO OOLEKTOB B Bbl-
6opKax B pas3/MuyHbIX BapuaHTax OT/IMYaeTCcAa. B COOTBETCTBUW C 3TUM,
(hopmynbl AN BbIYMCNEHWIA CnedyeT BBOAMTb WUCXOAA U3 WX CMbICNOBOI Ha-
TPY3KH.
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1 MakeT Ln% BbIYUCEHNA CTaHAapTU30BaHHbIX nokasatenei METOA0M I'IpFIMOVI CTaHAapTU3aL

1 JcxoHble faHHbIE
Bo3pactHas
Asto6asa 11
1
Yucno
cnyyaes
YHCNEHHOCTb  KeTPYAOCHOC YucneHHoCTb Yucno
1 rpynna paboTanowmx  0BHecTM
5 70 20 fiet 150 85 250
]7 21-39 120 450 450
' «m59 350 540 100
1 Wn crapwe 100 17 45
a
Bcew 1020
" 1250 845
PUiabHATHIPT LWL
i3ran Il 3ran
(YacTora cnyvaes Crangapmio
BospacTHas  wepypgocnoco6HocTi Ha Ned
ucny
Agto6asa Nil  Agro6asa M
rpynna pabotarowux Aarobasa 8l
B0 20 net 56,7 51,0 400 26,7
21-39 1071 11 870 9321
b 10-59 1513 150,0 450 6943
80 u crapue 175,0 1411 145 2538
Bcero 125 1005 1865 2186,8

'IVaran,CTHq3pTMCTHbIEnom H woepwobuw)

Il Jran

HETpyA0cNocoBHOCTH

LLp

AsTo6a3a N2

Cny4aes

paboTawux  HeTpyAoCcnoco6HoCTU

135
500
150
65
858

Mpegnonaraemoe Yucno Cnyyaes

Astobasa N2

2160

988,7
6750
2094
28671

1188

Puc. 5.2 Pe3ynbTaTbl pacyeTa CTaHAapTN30BaHHbIX NOKasaTesei MeTo-

[OM NPSAMOiA cTaHgapTH3aL UK
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BapuaHThbl 3a,an|/||7| Ha BblYMCNEHNE CTaHAAPTNU30BaAHHbIX nokasatenei
MeToAOM I'IpﬂMOI7I CTaHgapTmn3aunm ona cCamMoCTOATENbHOIO BbIHO/THE-
nna

BapnaHT 2. PaccunTaTb CTaHAapTU30BaHHbIE MOKa3aTeN CMEPTHOCTH
OT 3/10KaYeCTBEHHbIX HOBOOGpa3oBaHWii MuuieBofa. 3a CTaHAAPT MPUHATb
NoNyCyMMY YMCNEHHOCTU HaceneHHa TeppuTopUanbHbIX 061acTei.

PacnpegeneHune ropoAckoro M CenbCKOro HaceneHus no o6nactam u
umncny ymMeplinmx oT HoBoO6pa3oBaHMii NuiLesoaa.

['opoze kue xuTenm CenbCKMe XUTenu

YucneHHoCTb
ObnacTtb UMC/I0 YMEDLLIMX (a6~  MCNIEHHOCTb
HaceneHus COI‘IIO'I)'/HI:IE qmcn(a) HAaCEeNeHNS Yucno ymepLumx (ab-
—— (Tbécdlqgn.) (TbiC. uen.) COMOTHbIE UMCra)
g 3 662.5 29
Bpectckas 924,2 16 513.1 2

BapmaHT 3. PaccuuTaTh CTaHAapTM30BaHHble MoKasaTenn TpaBMa-
TU3Ma Ha NpeanpuATUM. 3a CTaHAAPT NPUHATL NONYCYMMY cOCTaBa paboumx

PacnpegeneHue pa6ounx cnecapeit U MOHTAXHUKOB MO MOMY W YUCNY
cnyyaes TpaBMaTu3Mma. !

Cnecapu

y MOHTa)KHUKM
on Yucno pabo- Yucno Yucno pabo- Yucno
Tarowwx (4en.) cnyvaes TaKoLLMX (Yen.) cnyyaes
M 120 26 190 17
X 80 7 n 65 3

BapunaHT 4. PaccunTaTth CTaHAapTM30BaHHbIE MOKa3aTen CMEPTHOCTH
OT OTpaBNeHuii ankoronem. 3a CTaHAAPT NPUHATL NONYCYMMY YWUCNEHHOCTM
HaceneHms aHann3upyemMblX TeppUTOpUanbHbIX 06nacTei.

PacnpepeneHve ropoAckoro u CefbCKOro HacefieHus no obnacTam un
qyucny ymepwmnx ot OTpaBI’IeHMVI ankKoronem.

[oponekme xuTenu
06nacTh YuncneHHoCTb

ool UMcno ymepLInx YuncneHHoCTb Ymeno ymepLumx
(bic.uen1  (aGCOMOTHbIE uMcna) ?aceneHM§| (abcontoTHbIe nc-
.uen. ThiC.Ye.
MwuHckas 801,8 115 662,5 215
Butebekas 914,4 263 3639 j 215

BapuaHT J, PaccumTaTb CTaHAapTU30BaHHble MoKasaTenn NeranbHo-
CTW B *-X 60/bHMLAX MPU CPOYHBbIX XUPYPrUYecKMx BMeLlaTenbcTBax. 3a
CTaHAapT MNPUHATL MOMYCYMMY T[OCNMTaNN3MPOBaHHbIX GONMbHbLIX 06enx
60nbHNL,.

PacnpegeneHue rocnuTanu3vpoBaHHbIX U yMepwux 60/bHbIX B 2-X
60NbHULAX B 3aBUCUMOCTM OT CPOKa rocnuTanusaunm.
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Cpoku rocnu- BonbHuMLa Nel BonbHMLa N2

Tanmsalmm Yucno 60nb- Yucno ymep- Yucno 60nb- Yucno ymep-
(cyTkn) HbIX (4en.) Lumx (4en.) HbIX (4en.) Lumx (4en.)
no 1 800 3 400 2
6onee 1 280 5 150 3

BapuaHT 6. PaccumtaTh CTaHAapTW30BaHHbIE MOKA3aTeNM CMEPTHOCTU
OT TPAHCMOPTHbIX HECYACTHbIX CMyuyaeB. 3a CTaHAAPT MPUHATb MOAYCYMMY
UMCIEHHOCTU HACeNEHNUs aHaU3NPYEMbIX TEPPUTOPUAbHBIX 061acTeid.

PacnpefenieHue ropoACKOrO U CEbCKOT0 HaceseHUs Mo 06/1acTsm u
UmncNy yMepLIMX OT TPaHCMOPTHLIX HECUYACTHBIX CyYaeB.

[opoackume xuTenm CenbCKune XnTenm
YucneHHocTb  Ywucno ymeplumx — YucnieHHOCTb Yucno ymep-
O6nacTb
HaceneHms (abcontoTHble HaceneHus Lmx (abcontoT-
(Tble.uen.) yucna) (Tble.uen.) Hble YMcna)
MuHcKas 801,8 182 662,5 243
'pogHeHcKas 746,2 110 364,1 82

BapuaHT 7. PaccuuTtaTb CTaHAapTM30BaHHbIE MOKa3aTesM TpaBMa-
TW3Ma Ha MPOMbILLJIEHHOM MPeANnpUATUX. 3a CTaH4ApT MPUHATbL MOMYCYMMY
cocTaBa paboumx Mo cTaxy.

PacnpeseneHue pabounx WANGOBLLMKOB 1 (hPE3EPOBLLNKOB MO CTaXy
W YnUCAy ClyYaeB TPaBMaTU3Ma.,

LU nndoBLmnKN Dpe3epoBLUNKM
Crax Yucno paboumx Yucno Umncno paboumnx Yucno
(4en.) Cly4aeB (4en.) Cly4aeB
59 120 12 210 16
10-15 200 9 300 n

BapuaHT 8. PaccunTaTh CTaHAApTU30BaHHbIE MOKAa3aTeny CMepPTHOCTH
OT BCEX MPUYMH. 3a CTaHAAPT NPUHATbL NOMYCYMMY YMCNEHHOCTW HaceNeHus
aHanM3npyeMbIx 061acTeid.

PacnpeneneHne ropofcKoro U CefbCKOr0 HacefneHUs no o61acTsm u
uucny yMepLUMX OT BCEX MPUUUH.

"opogckme Xutenm CenbCKue XuTenu
UuncneHHOCTb Yuneno ymepLumx UncneHHoCTb Ymcno yvepum
O6nacTb
HaceneHus (abcontoTHble umnc- HaceneHust (abcontoTHble We-
(Tble.uen.) na) (Tble.uen.) na)
MuHcKast 801,8 8522 662,5 14508
Butebckan 914,4 10975 363,9 8786
[ComenbcKas 1472,2 11801 420,2 9340

BapuaHT 9. PaccuutaTh CTaHAapTU30BaHHbIA KOIP(ULMEHT pPOXAae-
MOCTW. 3@ CTaHAapT MPUHATb MOAYCYMMY UMCNEHHOCTU XKEHLLMH KaXA0ro
BO3pacTa.

PacnpegeneHne Ko3apduUNEHTA POXAAEMOCTU MO TeppPUTOPUANbHBIM
06/1acTSIM 1 BO3PACTHbLIM Fpynnam.



MwuHckas BpecTckan Butebckas

BospacT YucneH Yucno po- YucneH Yucno po- YucneH Yucno po-
HOCTb XEH-  AMBLUMXCA  HOCTb XKEH-  [VMBLUMXCA  HOCTb XKEH-  AVBLUMXCH
(neT) CKOro Hace- Ha 1000 CKOro Hace- Ha 1000 CKOro Hace- Ha 1000
NeHUs (YeNn.)  OKEHWWH  fenua (Yen.)  OKEHWWH  neHus (4en)  >keHWWH
20-24 20905 58,23 18080 87,19 15180 55,66
25-29 30010 114,25 25900 100,74 20008 54,4
30-34 8005 186,11 7805 80,79 14005 46,32

BapuaHT 10. PaccumTaTtbh CTaHAapTU30BaHHbIe MoOKasaTeqin CMEPTHO-
CTM OT MEHUHTOKOKKOBOW WHGeKunn. 3a cTaH4apT MPUHATL MOAyCymMMy
YMCNIEHHOCTW HaCeNeHUa aHann3npyemblX TeppuTOpUanbHbIX 0bnacTeid.

PacnpefieneHne ropofCcKoro v CefbCKOro HaceneHus no ob6nactam u
uncny yMepLImnX 0T MEHUHTOKOKKOBOW UHGeEKLMN.

"opogckue xutenm CenbCcKue xurenu
O6nacTh YucneHHOCTb Yucno ymep- YuncneHHOCTb Yucno ymep-
HaceseHus Lumx (abcontot- HaceneHms Lumx (abcontot-
(TbIC yen.) Hble uuCna) (TbIC.uen.) Hble uncna)
MwuHcKas 801,8 1 662,5 2
Morunesckas 846,6 2 286,9 1

BapuaHT 11. PaccuutaTtb CTaHLApPTM30BaHHbIE MOKa3aTe/in CMEpPTHO-
CTW OT BCeX hopm Tybepkynesa. 3a cTaHAAPT NPUHATL NONYCYMMY YMCNEH-
HOCTW HacefleHWUs aHanu3nMpyemMbiX TEPPUTOPMANbHLIX 061acTeil.

PacnpefieneHvie ropofcKoro u CenbCKOro HacefieHusa no obnactam u
yuncny ymepLumx ot Bcex hopm Tybepkynesa.

"opopackme xutenu CenbcKue xuTenn
O6/1acTh YncneHHoCTb Yucno ymep- YuncneHHOCTb Ywucno ymep-
HacesieHus Lumx (abcontoT- HaceneHus Lumx (abcontot-
(TblC.4en.) Hble Y1Cna) (Tblc.uen,) Hble Yncna)
Bpectckas 924,2 48 513,1 56
["omenbekas 1052 136 420,2 94
Morunesckas 846,6 81 286,9 41

BapuaHT 12, PaccunTaTb CTaHJapTM30BaHHble MOKAa3aTe/M CMEPTHOCTW OT
OCTPOro MHapKTa MUOKapZa C FMNepTOHNYECKOl GO/e3HbI0. 3a CTaHAAPT MPUHSTH
Mo/TyCyMMY YMC/IEHHOCTY HACENEHNSl aHANIM3MPYEMbIX TEPPUTOPUa/IbHBIX 06/1aCTEl.

PacnpefeneHue ropofcKoro U CefbCKOr0 HacenieHust mo obnacTsix! u uncny
YMEPLLIMX OT OCTPOr0 UH(apKTa MMOKap/a C rMMepTOHYECKON 6OME3HBHO.

"opoacKue xutenm CenbCKue XxuTenu
O6nacTh YuncneHHOCTb Yucno ymep- YMCNEeHHOCTb Yucno ymep-
HacefeHus Lwmx (abcontot- HaceneHus Lwmx (abcontot-
(Tbic.uen.) Hble UMCcna) (Tblc.Yen.) Hble uncra)
MwuHckas 801,8 42 662,5 36
["poaHeHcKan 746,2 53~ 364,1 3l
Morunesckas 846,6 47 286,9 18
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TEMA 6
OPTAHU3AUUVA CTATUCTUYECKOIO NCCNEAOBAHWA
I. LENb NW3AOAUYN 3AHATNA

Llenb: M3yunTb opraHusaunio u crnocoobl npoBeaeHna CTaTuCTU4eCKo-
ro uccnepoBaHmA.

KEVECT

1. HayunTbcs onpefensTtb Leflb CTaTUCTUYECKOr0 UCCNeA0BaHus,

2. Hayuutbcsi hopMynmpoBaTb pabouyyk rumnoTesy CTaTMCTUYECKOro
nccneaoBaHms.

3. OBnafeTb «CTpaTervein» cTaTUCTUYECKOro MCCnefoBaHUs - MeTo-
[MKOW COCTaB/IeHUS MNporpammbl, BKAKOYalolWeil nporpamMmy c6opa, paspa-
60TKM 1 aHa/IM3a CTaTUCTUYECKOrO MaTepuana.

4. OCBOUTb «TaKTUKYy» CTAaTUCTMYECKOr0 WCCNEA0BaHUA - METOAMKY
COCTaBNEHMS MNaHa, BK/HOYAKOLLEr0 OpPraHu3aLuoHHbIe MOMEHTbI (hopMUpOo-
BaHMA 06beKTa MCCefoBaHMA C YYeTOM 0XxBaTa, cnocoba 0Tb6opa, BpeMeHM,
BMAa 1 HEO6X0AMMOro 06beMa HabMOAEHWIA.

5. HayuuTtbca npoBoanTb 06pabOTKy, CBOAKY W aHa/M3 MaTepuana.

I.CTYAEHT AOJTXXEH 3HATb

1. OCHOBHble MOHATUS, UCMONb3YEMbIE MPU OpraHW3aLun CTaTUCTUYe-
CKOTO WCCNeA0BaHus.

2. OTanbl CTAaTUCTUYECKOTO UCC/ELOBAHUS W UX COLEPXKAHME.

3. MeToAuKy cocTaBneHusi MporpamMMbl U naaHa UcciefoBaHus.

4. MeToauKy OLEHKM Penpe3eHTaTUBHOCTU BblIGOPOUYHOW COBOKYMHO-
cTu.

5. MpaBuna oT6opa, perncTpauumn, paspaboTKn U CBOAKM CTATUCTUYe-
CKOro MaTepuana.

6. MeToanKy CTaTUCTUYECKOrO aHann3a.

7. TvnuuHble OWNGKM MPU NPOBELEHUM CTATUCTUYECKOTO MCCefoBa-
HUS.

. CTYAEHT AO/TKEH YMETDb

1 OnpefensaTb Lenb CTaTUCTUYECKOrO WCCMefoBaHna U hopMynupo-
BaTb pabouyto rnnotesy.

2. CocTaBnaTb MPOrpammy v nnaH CTaTMCTUYECKOro MCCnefoBaHNs.

3. Bbi6rpaTb eAnHWLY HabnogeHNs 1 onpefensTb YUYeTHbIe MPU3HaKN.

4. O60CHOBbIBaTb HEOOXOAMMOE YMCI0 HABMOLEHNIA.
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5. Mpous3BoAWNTb PerucTpauuio CTaTUCTUYECKOr0 MaTepuana nyTeM
3ano/IHEHNS YYETHbIX JOKYMEHTOB.

6. [pynnupoBaTb Mo/y4YeHHbIe AaHHbIE.

7. COCTaBATb MaKeTbl CTAaTUCTUYECKUX TabauL,.

8. OCyLLecTBNATb CTATUCTUYECKYIO CBOAKY M PacCcUMTbIBaTb CTaTUCTU-
yeckwve NokKasaTenu.

9. AHa/M3MpOBaTh CTATUCTUYECKNIA MaTepuan 1 fenatb BbIBOAbI.

IV. MOTUBALWNA TEMbl SAHATUA

CoumnanbHO-TUTMEHUYECKUE, KIMHUKO-CTATUCTUYECKUE, (U3MONOTU-
ueckue 1 Apyrue UCcnefoBaHns ¢ HauyanbHOro 3Tana MjaHMPoOBaHWs U 0 3a-
BEPLUAOLLEro 3Tana BHeAPEHWst Pe3ysbTaTOB WCCEeA0BaHWUS B MPaKTUKY
npefenaBnsoT Cco6Oi efMHbLIA B3aMMOCBS3aHHbI Hay4HO-060CHOBaHHbI
npouecc. B npakTuyeckoii [esTeNbHOCTM Bpaya 4acTo BO3HMKAET Heo6Xo-
AVMMOCTb MPOBEAEHWs! CTaTUCTMYECKOrO WCCNEeA0BaHUs B LieNsX MOMyuyeHns
[aHHbIX, HEOBXOAMMbIX ANs Pa3paboTKuU MPea/ioKeHWA Mo yayylleHnto Me-
AVMUVMHCKOM MoMouin. PelleHne MHOTOYMCIEHHbIX 33ad, NOCTaB/IEHHbIX MNe-
ped NpakTUYecKUM 3ApaBOOXPaHeHUeM, TpebyeT 0T ByAyLMX CReLnaancToB
3HaHW TEOPETUYECKMX OCHOB U HaBbIKOB MPOBEAEHMUS CTATUCTUYECKOTO WC-
CNefoBaHWs, rpaMOTHOFO MOAX0Aa K aHa/u3y pesynbTaToB W BHEJPEHWHO UX
B MPaKTUKY.

V. OCHOBHbLIE BOINPOCbHI TEMbI

1. Llenb 1 3afaun CTaTUCTUYECKOrO MCCNeA0BaHUs, paboyas rmnoTesa.
JTanbl CTaTUCTUYECKOTO UcCNefoBaHus. MeTo4uKa NPoBeAeHUs CTaTUCTUYe-
CKOro UcCnefoBaHus

2. cocTaB/IeHUe MporpaMMbl U NfaHa UCCNefoBaHWA. Peructpaums u
c6op maTepuana. ®OpMUpOBaHME PENPE3eHTATUBHON BbIGOPOYHONA CTaTu-
CTMYECKOI COBOKYMHOCTM

3. O6paboTKa M CBOAKA CTAaTUCTUYECKUX AaHHbIX. AHalU3 CTaTUCTU-
UECKUX AaHHbIX

V. MATEPUANBHOE OCHALWWEHWE

1 MynbTumeanitHaa npe3eHTaums no teme «OpraHusauns cTaTucTu-
YeCKOro uccnefoBaHmsy.

2. HarnagHble unnocTpaumy aTanos CTaTUCTUYECKOrO UCCNE0BaHNA.

3. TexHuueckune cpeactsa 06yyeHuns: Buaeo aeoiika MPEG 4 - DVD.
MepcoHanbHbIi KOMMbIOTEP, MYbTUMEAUAHBIA NPOEKTOP.



VIl. METOANKA MPOBEAEHNA SAHATUNA

Tema M3y4aeTcs B TeyeHUe 6 akafeMUUeCKMX 4acoB ANS CTYAeHTOB
nevye6HOro akynbTeTa U COCTOUT U3 TPEX YacTell:

4. BCTYNUTEeNbHOE C/I0BO NpenojaBaTens.

Bo BCTYnuTeNbHOM CroBe MpenojaBaTeNlb 06pallaeT BHUMaHUWe CTy-
[EHTOB Ha BaXHOCTb MPaBW/bHOW OpraHM3auumM U NPOBeAeHMs cTaTUcTuYe-
CKOro 1ccnefoBaHus.

2. [unarHoctka 3HaHuii cTyfeHTOB Mo Teme: «OpraHusayms c
TUCTUYECKOrO MUCC/eA0BaHNS»

MpenogaBaTenb BbIACHAET UCXOLHbIA TEOPETUUECKUI YPOBEHb 3HAHWIA
B M3YUYEHWUMN OpraHn3aLum cTaTUCTUYECKOTO UCCef0BaHNS.

3. VIHCTPYKTaX MO BbIMNO/IHEHUIO pa6oTbl M KOHTPO/b H3
[lOM €€ BbINOJIHEHNS.

Ha npvmepe TMNOBOrO 3afjaHNs paccMaTpMBaeTCs METOAMKA NpoBeje-

HUsA CTAaTUCTUYECKOro UccnefoBaHus. [anee CTyAeHTbl CaMOCTOATEIbHO NOj,
KOHTpO/ieM MpenofaBaTens BbINOAHA! BapuaHTbl MHAWBUAYaNbHbLIX 3afa-
HWA MO AaHHOW TeMe.

VIIl. NHOOPMALMOHHbIN BIOK TEMbI

1 Llenb 1 3agaym cTaTUCTUYECKOr0 nccnefoBaHus, paboyas ri
Te3a. JdTanbl CTAaTUCTUYECKOro uccnefoBaHMs. MeToguka npoBefeHUs
CTaTUCTUYECKOro UccneaoBaHms

Mpexae, 4eM MPUCTYNUTb K MPOBEAEHUI0 CTAaTUCTUYECKOTO WCCEef0-
BaHMS, HEOOXOAUMO VMMETb TOYHOE MpefCcTaBfieHNe O TOM, YTO, KOrAa, B Ka-
KOM 06beMe U Mpy NOMOLLM KaKMX MeTOAOB MpeanofnaraeTca usyunts. [e-
Ta/lbHOE 3HAKOMCTBO ML, NPOBOAALLENO MCCEA0BaHNE, C U3yYaeMoi npo-
61emMoii Mo3BONUT M36exaTb rpybbix OWNMGOK, a, CrefoBaTenbHO, (PUKTUB-
HbIX BbIBOZIOB 1 0600LLEHWIA.

MepBOHaYaNbHO OMpefenseTcs Lefb WUCCNefoBaHUsA, KoTopas A0/MKHA
[aBaTb OTBET Ha BOMPOC: 3a4eM NPOBOAMTCA AaHHOe uccnefoBaHue. YeTkoe
onpefeneHne Lenm Heobxo4MMO A8 COCTaBNeHUs NporpaMMbl 1 NaaHa CTa-
TUCTUYECKOr0 UCCNeA0BaHUS.

PaspabaTbiBatoTCA 3a4aun, OTBEYaKLLME Ha BOMPOC: KaKne KOHKpeT-
Hble AeiCTBMA NOCNef0BaTENbHO BeAY T K AOCTV>KEHNID HAMEYEHHOR Lenu.

dopmynmpyeTca paboyem runoTesa - OCHOBHAas MAes UCCNeAoBaHus,
KOTOPYH NPeAcTOMT foKa3aTb UAU ONPOBEPTHYTHL B X04e AasbHeliwei pabo-
Thl.

OnpeaensieTca 06bEKT WCCNEA0BaHNSA, KOTOPbIM MOXET 6biTb reHe-
panbHas ugy BbI6OPOYHAA CTaTUCTUYECKas COBOKYMHOCTb. Mpy Mcnonb3oBa-
HMM B KayecTBe 0ObeKTa mocnegHeli cnegyeT obecneunTb ee penpeseHTa-
TUBHOCTb (Tema 3).

Tanbl CTaTUCTUYECKOIr0 NCCNef0BaHUA BKIKOYAIOT:
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» CocTaBfieHMe nporpamMmmbl 1 NniaHa nuccnefoBaHmns;
0 PerucTpauuio n cbop maTepuana;

* O6paboTKy ¥ CBOAKY AaHHBIX;

* AHanM3 NosyyeHHbIX PesynbTaTos.

MeTofrKa NpoBefeHNs CTaTUCTUYECKOTO UCCef0BaHNA

[na kaxgoro atana CTaTUCTUYECKOro UCCNefloBaHWUsA XapakTepHa CBOA
MeTOVKa NPOBeLeHNA.

MepBbIiA 3Tan —cocTaB/ieHWe MporpamMmmbl W NaaHa cTaTtucTude-
CKOro nccnefoBaHnm:

1) Pa3paboTka nporpammbl CTaTUCTNYECKOr0 UCCNef0BaHMA.

1.1. Bbibop efnHULbI HabNOLEHUA KaK OCHOBHOIO Mpu3Haka unsyvae-
MOr0 fABNEHNS.

1.2. OnpefeneHvie yyeTHbIX NPU3HaKOB (pacln(poBKa efuHULbl Ha-
61104eHNS).

1.3. PaspaboTka o6pasLa MepBMYHOI0 CTAaTUCTUYECKOTO HabnogeHuns.

1.4. Bbibop npaBubHbIX FPYNMNUPOBOK (OnpefeneHue rpynn rno yyer-
HbIM MpU3HaKaMm).

1.5. CocTaBfieHMe MakeTa CTaTUCTUYECKUX Tabnuu, (CBOAKA eAMHNYHbIX
CNy4aeB N0 KayeCTBEHHOW OQHOPOAHOCTM).

2) CocTasneHne NnaHa CTaTUCTUYECKOTO UCCNE0BaHNA.

2.1. OnpegeneHune (NOCTaHOBKA) LeNn UccnefoBaHus.

2.2. Bbibop 06beKTa UccnefoBaHus.

2.3. OnpegeneHne mMecTa (TeppuTOpUN) UCCNe0BaHNS.

2.4. YcTaHOBNEHME CPOKOB UCC/IEL0BAHMA.

2.5. OnpepgenexHne cun (kagpoB) U cpeAcTB ((hpMHaHCMpOBaHWe) Ans
NpoBefeHNa UCCef0BaHNA.

2.6. OnpefeneHve opraHn3aLMoOHHO - METOAMYECKOrO PYKOBOACTBA UC-
CrefloBaHuEM.

2.7. YCcTaHOBNeHNe 0xBaTa HabnaeHus.

2.8. OnpegeneHune nyTeil hopMmUpoBaHMs 06beKTa MccnegoBaHms (cTa-
TUCTUYECKO COBOKYMHOCTM).

BTopoii atan - pernctpauunii n c6op CTaTUCTUYECKUX JaHHbIX:

1) MonyueHue (c60p) HeO6XOAMMOW MHDOPMALNN.

2) 3anonHeHue yYeTHbIX AOKYMEHTOB.

TpeTwnid atan - 06paboTKa U CBOAKA AaHHbIX:

1) KoHTposnb (MpoBepka) KayecTBa YUYeTHbIX JOKYMEHTOB (NMepBUYHOM

[OKyMeHTaLmm).

2) LWndpoBska (KogMpoBaHME) CTATUCTUUECKOrO MaTepuana.

3) Pacxnafika (rpynnuposka) maTepuana no ofHOPOAHLIM rpynnam.

4) Csojka matepuana (3anofiHeHMe CTaTUCTUYECKUX Tabnuu).

5) BbluncneHne cTaTUCTUYECKUX KpuTepues (CTaTUCTMYECKUe pacye-

Thbl).

6) Mpadhmyeckoe npefcTaBieHMe MOMYYEHHbIX PE3Y/bTATOB.

7) TekcToBOE OhOpM/IEHME MOMYYEHHbIX JaHHbIX.
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YeTBepTbIll 3Tan - NPOBEfEHMNe CTATUCTUYECKOTO aHaIn3a:

1) ViHTepnpeTayms Mosly4yeHHbIX pe3ynbTaToB U MX rpaduyeckoe n3o-
6paxkeHue,

2) OKOH4YaTeNlbHOe TEKCTOBOE OPOPMIIEHME PaboThl.

3) dopmMynupoBKa BbIBOJOB MUCCNeL0BaHMS,

4) TlpeanoXeHUs Mo BHEAPEHUID MOMYYEHHbIX Pe3yNnbTaToOB B NPaKTu-

Ky.

2. CocTaBneHue nporpamMbl M NnaHa uccnefoBaHus. Peructpa-
umsa un cbop matepmana. dPopmupoBaHue penpe3eHTaTUBHON BbIGOPOUY-
HOI CTaTUCTUYECKON COBOKYMHOCTU

MporpamMma onpefenseT, YTO WU B KaKOM HanpaB/eHUN Hafo Mccnego-
BaTb, W MpeacTaBaseT coboii Komnnekc 3agady no cbopy, 06paboTke n aHaIu-
3y CTaTMCTWYeCKOro martepuana. lporpamMMa Takxe npeaycmMaTpvBaeT BUA
CTaTUCTUYECKOr0 HabnwaeHns (CMIOLWHOE WAM BbIBOPOYHOE; efUHOBpe-
MEHHOe UnK Tekyllee), cnocob nonyyeHns MHoOpMaLnu, Cuibl U CPeAcTBa,
HeobX04MMble ANS BbIMOIHEHNS PabOThI.

MporpaMma CTaTUCTUYECKOTO WCCNEA0BAaHUA BKIKOYAET Mporpammy
cbopa maTepuana, nporpammy 06paboTku MaTepuana U nNporpamMmy aHa-
Nn3a faHHbIX.

I. B coctaB nporpammbl cbopa MaTepuana BXOAWUT BbIGOP efuHMLbI
HabNoAeHNS 1 onpefeneHne y4e THbIX NPU3HAKOB.

EfvHuua HabnwfeHus sBNSETCS OCHOBHbIM MPW3HAKOM K3Yy4aemoro
ABneHns. M3 eanHnL, HabNoAeHUs B UTOTe CKNafblBaeTca CTaTUCTUYeCKas
COBOKYMHOCTb, MpeAcTaBastowas coboii 06beKT nccnefoBaHus. JononHawT
1 pac)opMMpOBbIBAKOT KXY eAUHMLY HabnoAeHNs yYe T Hble NpU3HakKu.

MepeyeHb YUYeTHbIX MPU3HAKOB, MOAMEXALLMX PErncTpauun, 3aHOCUT-
€S B MEPBUYHbIA CTaTUCTUYECKNA JOKYMEHT oduumMaibHoro obpasua
unn obpasua, paspaboTaHHOro mccnegosatenem. [MepBUYHBIA cTaTUCTUYe-
CKUIA JOKYMEHT MOXeT MMeTb BWA 6GnaHKa, KapTbl, Tabauubl WK XypHaia.
[ocyfapCcTBEHHbIE CTAaTUCTUYECKUE LOKYMEHTbI (CTaTUCTUYECKUI TanoH ans
perncTpayumn yTOYHEHHbIX AMarHO30B, TUCTOK HETPYA0Cnoco6HOCTH, Meau-
LMHCKas KapTa ambynaTopHOro 60/1bHOMO ¥ Ap.) MOTYT 6biTb UCMOb30BaHbI
B KauyecTBe omumanbHON nporpamMMbl cb6opa MaTepuana no 3aboseBaemo-
CTW. B K/IMHMKO-CTAaTUCTUYECKMX WMCCNEf0BaHNAX 4acTO UCMO/Mb3YOTCA aH-
KeTbl, CneynanbHble KapTbl A1 BbIGOPKU AaHHbIX U3 MeAULMHCKUX AOKY-
MEHTOB, OMPOCHUKN U T.4.

Mo BpemMeHN HabnwaeHa (HOPMMUPOBAHNE COBOKYMHOCTU OCYLLECTB-
nseTcA NyTeM TEeKyLEero uiM eAMHOBPEMEHHOTO HabNMOAEeHNS.

Mpn Tekywem HabNAEHNN CTaTUCTUYECKUE faHHble cobupatoT ny-
TEM perucTpauumn Kaxgoro oTAe/bHOro cay4vas no Mepe ero BO3HMKHOBEHMS
3a ONpeAeneHHbIA MPOMEXYTOK Bpe MeHW (M3y4eHne pOoXLaemocTu, CMepT-
HocTu, 3aboneBaeMocTut N T.4.).

Mpn egMHOBPEMEHHOM HabMOAEHUM perucTpauuio AaHHbIX NpUypo-
YMBAKOT K MOMEHTY BpEMEHM, T.e. cO60p BCex HabMOAeHMI OCyLLecTBAAETCS

124



eIMHOBPeMeHHO. EfnHOBpemeHHOe HabnofeHne OTpaXKaeT COCTOAHME W3y-
4aemoro fB/eHUA Ha ONpefeneHHbIi MOMEHT (Mepenncb HaceneHws, Meau-
LIMHCKNE OCMOTPbI HaceneHunsa v ap,).

Cb6op cBefeHuii pas3nnyaeTcs no cnocoby Habn AeHii: HenocpeacT-
BEHHbIN, BbIKOMMPOBKA, aHKeTHbIiA, 0npoc.

Cnoco6 BbIKONMPOBKM LUIMPOKO PacnpocTpaHeH Npu NpoBeAeHUn Co-
LManbHO-TUrMeHNYecKnx nccnesoBaHnit. MNpu BbIKONMPOBKE M3 YUYETHbIX f0-
KYMEHTOB 0epyTcs NuWb HeobXofuMble AaHHble, COOTBETCTBYIOLME LM
nccnefoBaHMA U NPesyCMOTPEHHbIE €0 NPOrpaMMoi.

AHaMHeCcTUNYeCcKuii cnocob nonyyeHns MHMOPMALMN OCHOBAH Ha pe-
rmcTpauuy CBeAeHU, NoNyYeHHbIX aHKeTHbIM MeTOA0M MM METOAOM On-
poca.

AHKeTHbIA MeTOj LenecoobpasHo MPUMeEHATL B TeX Cayyasx, Korga
Heo6X0AMMO NONYUYUTb 06BEKTUBHbIE CBEAEHUA B FNY6OKO NINYHBIX, UHTUM-
HbIX CTOPOHAX XXM3HWN. AHKeTa B 3TUX CNy4asaX fO/MKHA ObiTb aHOHUMHOA.

[ng ncnonb3oBaHusa MeToAa onpoca HEO6XOAMMO Hanuuyme BaKHOro
yCnosus —f0Bepus ornpawimsaemoro. Mpu 3TOM CBefieHMA MOoMyyatoT BO
Bpems Gecefibl Bpaya ¢ obcnefyembiM NULOM MO ONpPefesieHHOMY Kpyry Bo-
MpocoB.

Il. Mporpamma 06paboTKN faHHbIX MpefcTaBaseT coboii cocTasfe-
HVWe MaKeTOB CTaTUCTUYeCKUX Tabnuu. B cTatucTuuyeckux tabnuuax Bblje-
NAKOT CNefiytoLine 3fIeMeHTbI:

» 3arnasue, oTpaxaloLiee cogepxaHue Tabnumubl;

e CTaTucTunyeckoe noane>kaliee - OCHOBHOW aHanu3uMpyembii

npu3sHak;

e CTaTunCTUYECKOE CKasyemMoe - NpuU3HaKu, KOTopble JOMOMHAT U
packpbIBalOT Nnojsexatiee;

e WNTorm (Mo ropusoHTanu u BepTUKaIM), KOTOPbIe WCMOJb3YTCA
[19 NPOBEPKMW 3aN0/HEHUA TabnLbl U BbIYMCIEHNS NOKasaTenei.

CraTuctmnyeckune tabnuubl 6biBatoT 3-X BUOB;

e C OfHMUM CTaTUCTWYECKUM MoOAneXKawum (cBogkKa MaTepuana
NPOW3BOAMTCA MO OAHOMY MNPU3HaKy). Hanpumep, pacnpefeneHne 60/bHbIX
B OTfeneHun A no nony;

e [pynnosas cTatmcTnyeckas Tabnmua ¢ OAHUM CTaTUCTUYECKAM
nogne>kauwmnm 1 HeCKONbKUMW HEeCBA3aHHbIMU Me>K Ay c060i cTaTucTunye-
CKUMM CKasyembIMU. Hanpumep, pacnpefeneHvie 60/bHbIX B TOM Xe OTAene-
HUM A, HO Y>Ke He TO/IbKO MO MoAy, HO 1 Mo BO3pacTy;

e Kom6uHaunoHHas Tabnuua - MMeeT OfHO WM HECKONbKO B3auMo-
CBA3AaHHbIX MOAMeXKalnux U HeCKONbKO B3arlocBA3aHHbIX CKasyemblX. Ha-
npumep, pacrnpefieneHne 60/bHbIX B BbILLEYNOMAHYTOM OTAeNneHun A mo
3 (heKTUBHOCTYU NIe4eHNs, Moy 1 BO3PACTY.

I1l. Mporpamma aHann3a faHHbIX - MNpPeAcTaBnseT co60i nepeyeHb
afleKBaTHbIX CTaTUCTUYECKUX METOAOB, C MOMOLLbIO KOTOPbLIX OYAYT BbIsB-
NeHbl 3aKOHOMEPHOCTU U3Yy4aeMoro SIBNEHUA.
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lMnaH sABnseTcs opraHW3aLMOHHOW YacTblo W YKa3blBaeT rAe, B KaKoM
KONMYecTBe, Kak, Korga u kem 6yfaeT BbIMONHATbCA paboTa No peanusauyuu
noCTaB/eHHbIX 3afau.

B nnaHe CTaTMCTMYECKOrO WMCCMeAOBaHUA AO/MKHbI ObiTb OTPaXKeHbl
CPOKW BbIMONHEHUA ero 3aTanoB. Ecnu npegnonaraeTcs usyyeHue BbI6GOPOY-
HOW COBOKYMHOCTW, TO B MfaHe CTaTUCTUYECKOro MccnefoBaHnUs Heobxoam-
MO yKasaTb Cnoco6 oTbopa efuHUL 415 BbIGOPOYHON COBOKYMHOCTU: Chy-
YallHbIiA, MEXaHNYECKUNIA, TUNONOTUYECKUNIA, CEPUIAHBINA.

CnyJaiiHbll - 3TO Takoli 0T6Op, KOraa BCe eAMHULbI FreHepanbHol co-
BOKYMHOCTU VIMEIOT pPaBHYK BO3MOXHOCTb MonacTb B BbI6OPKY. Cnoco6om
Takoro otbopa sBnsetcs xepebbeBka (N0Tepes) U NpUMeHeHUe Tabnuy, cny-
YaHbIX ymncen.

XKepebbeBKa 3akntoUaeTca B TOM, YTO Ha KaXAYH efMHULY Habnwoge-
HWA 3aroTaBNMBalOT CTaHAAPTHOrO BMAa KapTOUKy, B KOTOPOW OTMevatoT no-
PAAKOBbIVi HOMEP MO CMMCKY. 3aTeM MX NepeMeLLMBalOT B 3aKPbITOM ALLMKE W
B CNyyaliHOM mopsagke 0TO6MpaloT 418 LAHHOTO Habn4eHWs onpejeneHHoe
KOMMNYeCTBO KapTOYek.

MpaBnno nonb3oBaHUs Tabanuein cnyyariHbix yncen.

Bcem eguHuuam HabnwgeHus, U3 KOTOPbIX NPeAcToMT 0T06paTh MX
HeobxoAMMOoe KOMM4ecTBO, NpuUcBanBaloT HoMepa oT 140 n. 3atem B Tabnu-
e cnyyaiHbIX Yyncen HaxoAAaT HeobXOAMMOE KOMMYeCTBO TakKuMxX umcen, Ko-
TOpble He NPEeBbILIAT M.

MexaHn4eckunit 0T6OpP NPOU3BOAMTCA MO KaKoMy-M60 MpU3HaKy
(nepBas 6yksa hamunanu, HoMep UCTopUM 6ONE3HN U T.4.), OT KOTOPOro 3a-
BUCAT pe3ynbTaTbl UccnefoBaHus. Mpy MexaHUM4eckom oT6ope eAnHULbI COo-
BOKYMHOCTW CHayana pacrnonararTcs B KaKkOM-nmbo nopsgke (no angasuty
AKX N0 HOMepy mcTopum 60ne3Hu). Focne 3Toro NPoOM3BOAUTCA MexaHuye-
CKUIA 0T6OP efuHWL, Yepe3 Kakoi-nmbo nHTepBan (Kaxayt 4-10, Wim Kax-
gyto 10-t0 uctopuio 60ne3Hn). IHTepean Npu mexaHW4yeckom oTbope npes-
BapuTeNbHO paccumTbiBaeTca. [ns 3Toro obuiee YMCN0O eAMHUL, COBOKYMHO-
CTV AENNTCA Ha YACMO eANHNL, KOTOpble Hafo 0TO6paTh.

Tunonornyecknii 0T6Op No3BONSET NPOU3BOAUTL BbIGOP €AMHWUL, Ha-
6110 4eHNA M3 TUNMUYHBIX TPYNN BCEI reHepanbHON COBOKYMHOCTMW. [ns aToro
BHYTPU reHepasnbHON COBOKYMHOCTU BCE efUHMULbI TPYNNUPYIOTCA MO Kako-
My-HMOYab NPU3HaKy B TUMMYHbIE TPYNMbI (HanpyuMep, No Bo3pacTy). 3aTem
U3 KaXoi Takol rpynnbl NPoM3BOAAT OTOOP (CAyyaliHbIM UAN MexaHWuye-
CKMM Ccnoco6oM) Heob6XoauMOoro ymcna eguHuL, Takum o6pasom, 4YTobbl Co-
OTHOLUEHMe pa3MepoB rpynn (Hanpumep, BO3PacTHbIX) B BbIBOPOYHON COBO-
KYNHOCTM COXPaHANOCh TaKoe Xe, KaK 1 B reHepanbHOM.

CepwitHblit 0T6OpP NpeaycMaTpuBaeT BbIGOP M3 FeHepanbHOM COBO-
KYNHOCTU He OTAeNbHbIX eAunHUL, a Bbibop cepuii (rHesg). [Ans aToro Bcs re-
HepasbHas COBOKYMHOCTb Pa3buBaeTcs Ha OTHOCWUTENbHO OLHOPOAHbIE Cce-
pun. OT60p cepuii OCYLLECTBASETCA NyTeM CAy4aiHOW WM MexaHU4ecKoi
BbI6OpKM. Mpy 3TOM 0T6OP AO/MKEH NPOM3BOAUTLCS TaK, UTOBbl KaXaoi ce-
pun reHepasbHOW COBOKYNHOCTM 6bina 6bl 0becneyeHa OfMHaKOBas BO3-
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MOXHOCTb 6bITb 0TOOPaHHOI B BbIGOPOYHYIO COBOKYMHOCTb. B Kkaxgoi ce-
pun 06cnefyroTCA BCE COCTaBAIOLLME ee eANHULbI HABMOAEHNS.

Oco6eHHOCTM (hOPMUPOBAHUSA Bbl6OPOYHbLIX COBOKYMHOCTEA KOH-
TPOJIbHbIX M OMbITHBLIX FPyNM.

BaXKHellUMM NPUHLMMOM 3TOr0 Npouecca - ONblITHas W KOHTPO/bHas
rpynnbl MakcMManbHO MOX0XW BO BCEM, KPOME M3y4yaeMoro aktopa BO3-
felictBua (HanpumMep, mMetoga nedveHws). OfHUM M3 cnoco6oB, yA0BMETBO-
pAlOWMX 3TUM TpeboBaHWAM, ABAAETCA NAapHO-COMPA>KEHHbI 0T6op wm
MeTOA ypaBHOBel MBaHUS rpynn. Mpn aToM KaxAoW efuHuLe HabnoaeHus
B UCCMeAyeMoii rpynne nogémparoT napy B KOHTPONbHOI rpynne.

$opmupoBaHme BbIGOPOYHOW COBOKYMHOCTW MOXHO OCYLLECTBAATb MO
KOMM/IEKCY NPU3HAKOB, T.e. NPUMEHATL MeT O/ HanpasneHHoro oToopa.

HanpasneHHblil 0T60Op onpefenseT rpaHuLbl COBOKYNHOCTM (Hanpu-
Mep, onpefeneHHbIi BO3pacTHO-MONOBOW cocTaB) M ob6ecrneynBaeT BO3MOX-
HOCTb YrNy6neHHOro W3y4eHWs OTAe/bHbIX TPynn HaceneHwus. OAHOPOS-
HOCTb TakuxX Fpynn no psgy Npu3HakoB No3BONAET YMEHbLUNTb YNCNEHHOCTb
HabnofeHnid Npu opraHnW3auuMn BbIGOPOYHBLIX WMCCMEA0BaHWMA U NOAYy4YMTb
060CHOBaHHbIE BbIBOAbI.

OfHVM ©3 BUAOB HanpaBneHHOro oT6opa ABNSAETCA KOrOPTHbIA Me-
Tog.

KoropTa - 3TO cTatuctuyeckas COBOKYMHOCTb, KOTOpas COCTOWUT U3
OTHOCUTENbHO OfHOPOAHbLIX 371EMEHTOB, 06bEAMHEHHbIX HACTYM/eHUeM on-
pefieNeHHOro npr3Haka u MPOCEXEHHOro 3a O4MH W TOT XXe UHTepBan Bpe-
MeHW (Hanpumep, ANA ONpPeAeneHus YMCNEHHOCTW AeTel, POXAEHHbIX B Ce-
Mbe 32 OMnpefenieHHbI MHTePBan CyMnpYXecKoi XU3HW, uccnegyerca Koropta
NAL, UMEIOLWMNX efNHBIA CPOK BCTYMN/eHNs B 6pak 1 eguHY NPOAO/MKUTENb-
HOCTb CYMPYXXECKOM YXKU3HN).

Penpe3eHTaTWBHOCT b BbIOOPOYHOI CTaTUCTMNYECKOH COBOKYMHOCTM
obecneunBaeTCs npefBapuTenbHbIM pacyeToM Heobxo4uMoro o6bema Bbl-
60pKM (uncna HabnwaeHWiA).

Ecnu B pesynbTate MCCnefoBaHWA KOHEYHbIA pe3ynbTaT JO/MKEH ObiTb
BblpaXXeH CpefHUMU BeIMYMHaMMN, TO HE06X0AUMbIA 06beM BbIGOPKM paccum-
TbIBAeTCA MO hopmyne:

rge N - uucno HabnoaeHni;

t - [0BEpUTENbHbIA KO3IM(MULMEHT, KOTOPbIA NpU BEPOATHOCTU 6e3-
owmbo4Horo nporHosa (y), paBHoin 95%, coctaBnseT 2, npu'y = 99% pageH 3;

<T- cpefjHee KBafpaTU4ecKoe OTK/IOHEeHWE;

A - npefenbHas owmnbKa (3agaeTca B COOTBETCTBUM CO CMELUQUKON
N3MepseMoro npu3Haka, Lenblo 1 3afadyamu uccnefoBaHus).

Ecnn B pesynbTate nccnefoBaHWs KOHEUHbIW pe3ynbTaT JO/MKEH ObITb
BbIpaXXeH B npoueHTax (rnokasartensx), 06bem BbIGOPKU paccyMTbIBAETCA MO
thopmyne:
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roe N - uncno HabnwogeHwii;

t - [0BepuTenbHbIi KO3MMULMEHT, KOTOPbI MpW BEPOATHOCTW 6es-
ownbo4HOro nporHosa (p), paBHoii 95%, coctaBnsieT 2, npu p= 99% paBeH 3;

p - YacToTa BapMaHT 06nafaloWwmnx gaHHbIM npu3Hakom (BbibmpaeTcsa ¢
pacyeToM, 4YTO6bl NPOU3BEeAeHNe Pg ObIN0 MaKCUMaNbHbLIM, TaK eCM p = g =
50%);

g - yacToTa BapuaHT, He 06/1afaloL X AaHHbIM NpusHakom (p +q =1
unun q = 100%- p%);

A- npefenbHas ownbka (06b6IYHO He npesblllaeT 5%).

3. O6paboTKa 1 CBOAKA CTATUCTUUECKUX JaHHbIX. AHAIN3 CTa
CTUYECKMNX fAaHHbIX

O6paboTKa 1 CBOAKA AaHHbIX - TPETWiA 3Tan CTaTUCTUYECKOro UC-
cnefoBaHus, ATOT aTan BKNOYaeT B cebs paj onepauuii:

+ KOHTpO/b KaYeCcTBa YUYeTHbIX JOKYMEHTOB;

0 Llwudposka (koguposaHue);

- [pynnupoBKa (pacnpefeneHne efuMHuUL HabNOA4eHNUS NO OL4HOPOL-
HbIM Fpynnam Ans nogcyera);

« CocTasneHvie CBOAKN (3aM0NHEHNe CTaTUCTUYECKMX TabnuL,).

+ BbluncneHne cTaTUCTUYECKUX MOKa3aTeNei-,

« [padmyeckoe n3o6pa>keHne nokasartesneil.

UeTBepTblil 3Tan - 3T0 CTaTUCTUYECKUIA aHanM3 NosyYeHHbIX faH-
HbIX. Y CNOBUSMU €ro NPOBeAEHUs ABAAIOTCS:

e TlOHMMaHWe CYLHOCTH N3y4aeMOro BNEHNS;

e BnageHue MeTOAMKON CTAaTUCTUYECKOTO NCCNES0BaHMS;

* KoppeKTupoBKa npefbligyLmMx 3TanoB CTaTMCTUYECKOro uccnefoBa-

HuA.

Mpn aHanu3e maTepuana NPoBoAMTCSA Gonee rny6oKoe M3ydeHue BCex
B3a/MOJENCTBYIOLMX (haKTOPOB. Ha 3TOM 3Tane OCYLLeCTBAAETCA OCMbIC/e-
HWe, CpaBHeHMe, NMPOBOANTCA 06CYXAeHWe BCeX MOMYYeHHbIX Pe3ynbTaToB C
nocnegyouleil hoOpMynMpoBKOI BbIBOLOB.

B npakTnyeckom 34paBOOXpaHeHWM N060e wuccnefoBaHne [OMKHO
6bITb HanNpPaBneHO Ha NOMy4YeHne 06bLEKTUBHBIX BbIBOAOB C NMOCNEAYIOWMUM UX
BHeAPEHNEM, YTO MO3BOMAET BbILENUTb elle OAUH MNATbIA 3Tan - BHefpeHue
NOoNyYeHHbIX AaHHbIX.



IX. YYEBHO-NUCCNEAOBATE/IbCKAA PABOTA CTYAEHTOB

(ncnonb30BaHO PYKOBOACTBO K MPAKTUUYECKUM 3aHATUAM MO COLManbHOM ru-
rMeHe 1 opraHusaummn gpaBooxpaHenus./ Mog pegakuuvein KO.M. JlucuymHa,
H.4.Konbita. M,MegunumnHa,!984r.).

Tunosoe 3agaHune(BapunaHT 1)

Lienb uccnefoBaHus - U3yuYnTb ANUTENbHOCTb MpebbiBaHUsA B Tepa-
NeBTUYECKOM OTAE/MeHMN CTaumoHapa U PakTopbl, Ha Hee BAMAOLW e, YTO6bI
HaMeTUTb NyTW MOBbIWEHNA 3PPEKTUBHOCTN MWCMONb30BAHMA KOEYHOrO
thoHAa.

TpebyeTcs

1 B COOTBETCTBUM C LIE/bIO:

- chopmMynnpoBaTb OCHOBHbIE 3afa4u UCCnefoBaHuNs;

- ONpefennTb eaNHULY HabNoaeHNs;

- COCTaBUTbL Nporpammy cbopa faHHbIX (CM. 06pasel, - kapTy 60/1bHO-
ro, rocnuTasnM3vpoBaHHOro B TepaneBTUYECKOe OTAE/IEHNe cTauuoHapa)
(YYeTHbIi LOKYMEHT);

- paccunTaTb Heo6XxoAuMblli 06beEM HabMOAEHWA Ans BblYUCIEHUA
CpeAHeR 4nnTenbHOCTM NpebblBaHMA B CTaLMoHape 60/bHbIX NPU BEPOSTHO-
cTn 6e30WmM604HOro nporHosa (y), paBHoi 95%, cpeAHeM KBafpaTUYeCKOM
OTK/IOHeHMN (0), paccyMTaHHOM nNpwu NPoOBHOM wuccnefoBaHuM, 2,5 AHA K
npefensHoi owmnbke (A) 0,5 aHs;

- COCTaBUTb MaKeT KOMOMHaUMOHHOW Tabnuubl 418 pa3paboTKn W
CBOLKMW [aHHbIX O BWUSHUWM HA ANUTENbHOCTb NpebblBaHMA B CTaluoHape
BO3pacTa v nona 60/bHbIX.

2. MpoBecTn WKUGHPOBKY (B COOTBETCTBUU C MEXZAYHAPOAHOM Knaccu-
(puKaumeit 60n1e3Hell, TpaBM M MPUUMH CMEPTU WX Ha APYroii OCHOBE) Auar-
HO30B B KapTax 60/IbHbIX, BbIGbIBLINX U3 CTaLMOHapa.

3. MpoBecTu pa3paboTKy KapT 60MbHbIX, BbIGBIBLUUX W3 CTaLMOHAPa,
1 3aMofIHNTb MaKeT CTAaTUCTUYECKON TaBnuLbl, NCNOMb3ys faHHble TabnuLbl
6.1



Tabnuua 6.1 PacnpegeneHue 60/bHbIX, MPOLEALINX Yepe3 Tepanes-
TUYECKOe OTAeNeHne cTaumoHapa, no AUTeNbHOCTU NeYeHns, BO3pacTy, no-
ny (B abe. uncnax)

BospacT B rogax

JNTINTENTIbHOCTb
a neveHnn 1020 21-30 31-40 41-50 51-60 CTZ%”JB Wroro
B AHAX M. k. M. K. M. K M. oK M. K. MK
£0 10 0O 8 2 0 0 0 0 0 0 0 0 0 10
10-14 O 0 0 0 8 4 2 2 0 0 0 0 16
15-19 O 0 0 0O 0 6 2 4 4 4 0 0 20
20-24 O 0 00 0 0 2 2 2 100 0 16
25-29 O 0 0 0 0 0 O 0 0 6 8 10 24
mnGonee O O O O 0 O 0O 0O 0 0 6 8 14
Beero O 8 2 0 8 10 6 8 6 20 14 18 100
4, BbIYMCUTL MOKA3aTeNu, XapaKTepusytoLme pacnpegeneHns 6osb:

HbIX MO A/INTENTbHOCTN I'Ip€6bIBaHVIF| B CTalMOHape, N npeactaBuTb UX B BUAE
Aanarpammbl.

06pa3eu. BbIMO/THEHNA TUMOBOro 3agaHna

OCHOBHbIe 3afa4n nccnefoBaHuns:

1. MpoBecT aHanu3 AAUTENbHOCTU CTauMoHapa fevyeHns 60MbHbIX
TepaneBTUYECKOro Npoduns B 3aBUCMMOCTM OT BMAa MaTonorum, Bo3pacTa,
nona, MeTofa SMarHOCTUKMN U NIeHEHNS.

2. VI3yunTb BAUAHME Ha CPOKM CTaLMOHApHOro fieyeHus neye6bHO-
NpoUNaKTUYeCKUX MeponpuAaTUIA Ha AOroCNUTaNbHOM 3Tane,

3. Pa3paboTaTb MeponpuATMA, HanpaB/ieHHble Ha NOBblLLEHNE 3dek-
TMBHOCTM WCMOMb30BaHNA KOEYHOro (JOHAA, COKpalieHne AANTeNbHOCTH
CTauMOHapHOro NeYeHns 1 NOBbILLIEHWE KayecTBa AUArHOCTUKK U IeYeHUS.

EgnHuuya HabnogeHms —O60MbHOM, NeymBLIMIACA B CTalMoHape Tepa-
MeBTUYECKOTrO OTAENEHNS B UCTEKLUEM FOAY.

OnpegeneHne Heo6xo4UMoro o6bema HabnoAeHNIA:

tv. o _ 22252 4-6,25

- 100
n+“a~ -0t 0,25



KAPTA
60/1bHOrO, rOCNUTA/IM3MPOBAHHOIO B TepareBTUYECKOE OTAeNeHe
cTaumoHapaB20 T

Ne KapTb! CTaLUYIOHAPHOIO 60/1bHOTO

dammung, UM, 0TUECTBO__ ~ =
[Jata noctynneHuns Jara BbInvcku
[/ TenbHOCTb CTaLMOHAPHOTO SIeYeHsT (AHeN)

[narHo3 npu nocTynsieHnn

Bup, rocnutanusaumm (niaHoBasi, IKCTPeHHas, 6e3 Hanpas/ieHusl)
TH)S(ECTI) COCTOSIHWSA MY MOCTYNNeHWN (YAOBNETBOPUTENBHOE, CPEAHEN TSHKECTU Tsbie-
noe

[narHo3 npu BbINUCcKe
CoBnageHvie [yarHo3a NnosMKIMHNKA 1 cTaumoHapa (MosHoe, YacTUYHOe, HecoBMageH1e)

[narHocTnyeckme nccnefoBaHNA Ha JOroCnmMTa/ibHOM sTare

[unarHoctnyeckue nccrefoBaHNs B CTaLpyoHape

Ly6nmMpoBaHyie AMarHoCTUHECKX UCCIeA0BaHIA NMOMMKIMHUKYA 1 cTaLioHapa (a3, HeT)

[1TenbHOCTb AMarHoCTUHECKOTO Neprosa B cTaLmoHape (4HK)

JleyebHble MeponpysITUS LOrOCNUTaNTbHOMO

JleyebHble MeponpUsITUS FOCMUTA/IBHOIO 3Tana ~

Wcxop, 3a6oneBaHnst (BbI3LOPOBIIEHNE, YyuLLIEHWE, 663 U3MEHEHWIA, NETA/TbHBIN UCX0L)

3KcrepTHast OLEHKa:
[MarHoCTUYECKIMX UCCNe0BaHNIA Ha AOrOCNTasIbHOM 3Tarie (B MOSTHOM WM HEMosIHOM
06bEME)

JleYeHnst Ha forocnmTanbHoOM aTane (6e3 AeheKToB 1 C aecheKTamm)

[MarHoCTUYECKNX WCCIeAoBaHWA Ha rocnuTasibHOM 3Tane (MpoBefeHbl CBOEBPEMEHHO
W1 HECBOEBPEMEHHO)

JleYeHns Ha rocnuTanbHoM aTarle (6e3 aetheKTOB WM C AecheKTamm)

Wwndpposka. Mpu WKEDPOBKe 3aKNOYUTENIBHOIO [MarHo3a KapTbl
60/1bHOr0, BbIObLIBLIErO U3 CTaLMOHapa, N0 MeXAyHapoAHOW Knaccupukauum
60ne3Heli, TpaBM NPUYMH CMEPTM HEeoBX0AUMO HailTn 3aboneBaHne B anda-
BUTHOM yKasaTefile ¥ N0 HOMepy pybpuKmW, COOTBETCTBYIOLLE/ 3ab6oneBaHuto,
onpegennTb Knacc, KOTOPOMY COOTBETCTBYeT 3ab0/seBaHue, yKasaHHOe B Au-
arHose (CM. CTaTUCTMYECKYIO KapTy BblObIBLUEr0 W3 CTaLMoHapa).

BapunaHTbl 3ap,aH|/|l71 Ha opraHunsauynto CTatucTnyeckKoro nccnegosaHmnA
Ana caMoCToATes/IbHOIo BbIMOJ/IHEHUNA

BapuaHT 2. M3yunTb nepBuUYHYyl0 3a60/1EBAEMOCTb HACeNeHus, 06-

CNYXXMBAEMOT0 MONMUKIVHWUKON A. BbISIBUTb KOHTUHIEHTbI /UL, OT/MYato-
LLMXCS MOBbILIEHHLIMU YPOBHSMU MEepBUYHON 3a60neBaeMocTU. PaspaboTaTh
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KOMMNIEKC MeponpuaTUiA, HanpasfieHHbIX Ha ynyulleHne 340pOBbs BbISB/EH-
HOTFO KOHTUHIEHTa.

EavHuuein HabnogeHna cuntatb Nepeoe MocelleHre B U3y4aemMoMm ro-
[y no noBoAy AaHHOro 3aboneBaHus. B kauyecTBe y4eTHbIX JOKYMEHTOB MC-
Nnosib30BaTb CTaTUCTUYeCKUe TanoHbl (. 025-2/y), TanoHbl ambynaTopHOro
nauuenTa (¢p. 025-6/y, . 025-7/y) n ambynatopHble kapTbl (. 025/y).

BapuaHT 3. M3yuntb 06Lyt0 3a601eBaeMOCTb HaceNeHns, 06Cnyxu-
BAeMOro MOMMKANHUKON B. BbIIBUTb KOHTWHIEHTbI /WL, OTANYAKOLLMXCS
CaMbIMV HU3KMMW YPOBHAMM 006LLeli 3a601eBaeMOCTM C LieNbi0 aKTNBU3aLnm
NepBMYHON 1 BTOPUYHOIN NPOGMNAKTUKM B 06CNyKMBaeMOM paiioHe. Paspa-
60TaTb KOMMAEKC MepOnpUATWIA MO COXPaHEHWIO U YKPEenaeHWio 340p0BbS
UL, Ha3BaHHbIX KOHTWHIEHTOB.

EavHuueii HabnogeHns cunTatb obpalleHne HaceneHus 3a MeguLWH-
CKO/ NOMOLLbI0. B KauecTBe y4eTHbIX JOKYMEHTOB WMCMOMb30BaTb CTATUCTU-
yeckue TanoHbl (¢p. 025-2/y), TanoHbl ambynatopHoro nauueHTa (¢p. 025-
6ly, . 025-7/y) n ambynatopHble KapTbl (¢h. 025/y).

BapuaHT 4. V3yunTb rocnutannsnpoBaHHy 3ab0neBaemMoCTb Hace-
NeHVs palioHHOro ueHTpa A B AnHamuke 3a 3 roga. PaspaboTaTb KOMMiekc
MeponpusaTWiA B paboTe NOMUKANHUKKA U cTaumnoHapa LIPB.

EAvHuuUeil yyeTa cunTaTb cnydail rocnutanusauum 607bHOrO B CTa-
LMoHap no nosogy 3abonesaHus. B KayecTBe yYeTHbIX JOKYMEHTOB MCMO/b-
30BaTb «CTaTUCTMYECKYIO KapTy BblGbIBLIErO M3 cTauuoHapa» (¢. 066/y),
CratucTunyeckuii TanoH (. 025-2/y), a Takxke KapTy CTalMOHapHOro 60/b-
Horo (. 003).

BapuaHT 5. M3yunTb oCTpyt0 MH(EKLMOHHYIO 3a60/1€Ba€MOCTb B Ha-
cefleHHoM nyHKTe B 3a 5 nieT. Pa3pa6oTaTb KOMMIEKC MepOonpusaTuii no cHu-
YKEHUIO OCTPOIi NH(EKLMOHHOM 3a60/1EBAEMOCTM.

EfvHULENR yyeTa cuMTaTb Kaxkablil cyuyail 0CTPOro WHGMEKLMOHHOIO
3aboneBaHnsi. B KauyecTBe Y4YeTHbIX [JOKYMEHTOB WCMONb30BaTh «XKypHan
yueTa MHDEKLMOHHBIX 3a60NeBaHnii» ¢. 60/y, «0TUeT 0 3a60NeBAHUAX FpUM-
MOM 1 pYrMMUW OCTPBIMU PECMPATOPHBLIMK 3a60neBaHUAMMU» (¢. 3), «OTUeT
06 OTAEeNbHbIX UH(EKLMOHHLIX U NapasuTapHbiX 3a60ieBaHUAX 3a rog» (¢.
2)

BapnaHT 6. M3yuutb 3a60neBaeMoCTb C BPEMEHHOI yTpaToi Tpyno-
cnoco6HocTn (BYT) Ha MpOMbILLAEHHOM NpeanpuaTM A 3a 5-neTHWid ne-
puog. BbisiBUTb BO3pPacTHble M NPOQeccroHaNbHble rpynnbl ¢ Haubonee Bbl-
COKMMW YpOBHAMM BYT. PaspaboTaTb KOMMEKC MepPONpPUATUIA MO €e CHU-
XKEHUI0.

EAnHMLER yyeTa cuntaTb cyyail noTepu TpyJocnoco6HOCTW B CBA3M
¢ 3ab6onesaHnemM y paboTarolwnx. B KayecTBe yYeTHbIX JOKYMEHTOB MUCMOMb-
30BaTb /IMCTKN HETPYAOCMNOCOBHOCTU, a Takxe cripasku (¢p. 095/y).
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BapuanT 7. lpoBectn yrnybneHHoe wn3yyeHue 3ab0neBaeMoCcTy C
BYT 3a 3 rofa Ha npombiineHHoM npeanpuatum b B uexy Nel. BbifiBUTL
Hanbonee 3Ha4YMMble NPOM3BOACTBEHHbIE PAKTOPbI, BAMAIOLLME HA COCTOSHME
300p0Bbs paboTatowmx. PaspaboTaTb KOMMIEKC MeponpuaTuii. HanpasneH-
HbIX Ha ONTUMM3ALMIO YCN0BUIA Tpyaa Ha paboumx mecTax uexa Nel.

EouHMUelt yyeTa cumTaTh KaXAblil cnyyvali noTepu TpyLOCNOCOOHOCTH
B CBA3WM ¢ BYT y «kpyrnorofosbix» pabounx. B KayecTBe y4eTHbIX [OKY-
MEHTOB MCMO/b30BaTb IMCTKN HETPYLOCNOCO6GHOCTHU.

BapuaHT 8. M3yunTb 3a6071€BaEMOCTb Ha MPOMbILLIEHHOM MPeAnpu-
ATMM B MO faHHbIM MepnogMyeckoro ocmoTpa (04HOMOMeHTHas opma npo-
BeeHUs).

EavHUUeRn yyeTa cunTaTh KaXAbli Cly4vail BnepBble BbISBMEHHOTO 3a-
6oneBaHnsA. B kauecTBe y4eTHbIX AOKYMEHTOB MCMONb30BaTb «Bknafbil B
ambynaTopHyt0 KapTy» M 3aKNI0UNTeNbHbIA aKT NPOoBefeHUs Nepuoanyecko-
ro MeAMLMHCKOro 0CMOTpa.

BapuaHT 9. M3yuuTb 3a601€BaeMOCTb HaceneHns B ropoge A no gaH-
HbIM O MpUYMHax cMepTu. PaspaboTaTb KOMMIEKC MEPONPUATUIA NO CHUXKe-
HUIO CMEPTHOCTMW B3POC/IOr0 TPYLOCNOCOBHOI0 HaceneHus.

EavHuuein yuyeTa cumTaTbh KaxAblii Clydail cMepTv cpeay nny, Tpyao-
cnocobHoro Bo3pacTta. B KayecTBe YyYeTHbIX [OKYMEHTOB WCMO/Mb30BaTbH
«BpayebHOe cBUAETENLCTBO 0 cMepTu» (¢. -93).

BapuaHT 10. M3yuuTb nNEpPBUYHYK WHBAIULHOCTb B HACeNIEHHOM
nyHkTe C, CBA3aHHYI C TPYLOBbIM yBeubeM. PaspaboTaTb KOMMIEKC Mepo-
NpUATUIA, HaNpPaBNeHHbIX HA CHUXXEHMe MepBUYHOW WHBAIMAHOCTU C MPOU3-
BOACTBEHHbIM TPaBMaTU3MOM.

EQVHMLER yyeTa cunTaTb Kaxnbli Ciyvali MepBUYHOW MHBANIMAHOCTU
CBSI3aHHYIO C TPYZOBbIM yBeubeM. [pu cocTaBleHWM Nporpammbl CTaTUCTM-
UECKOro MccnefoBaHMs Mcnonb3oBaTb «CTaTUCTUYECKWIA TanoH yueTa JKC-
MepTHON M KOHCYNbTaTUBHOW AeATenbHOCTM MPOK». B KayecTBe y4eTHbIX
[OKYMEHTOB MCNo/b30BaTh «OTYET O MEPBUYHON WHBAIMAHOCTA MO NPUYM-

Ham» (. Nel-mHB.), «OTUYET 0 YUC/e MHBa/MAOB B pa3pese ropojoB W paii-
OHOB» (. Ne4-uHB.).



OTBeTHI K 3a4aHnAM M0 TeEMam

Tema 1. CTATUCTUYECKWNE COBOKYMNMHOCTN.
CTATUCTUNYECKWE BEAUYNHBbI.

MokasaTtenn

nOCeLI.l'aeMOCTh Ha

1000 HaceneHus

YpoBeHb o6paujae-

MocTu (06w nit)

[lona o6pauweHnii

nny 70 u 6onee net

Yucno Bpaueit Ha

1000 HaceneHus

Mokaszatenn

MocewaemocTb
Ha 1000 pgeTei
YpoBeHb 0o6pa-
waemocTtn (06-
wni)
flonsa o6pauwe-
HUil fetei 4-14
ner
Yucno Bpaueit
Ha 1000 pgeTcko-
ro HaceneHus

Mokasatenn

Yucno npowepg-
wux npod, oc-
MoTp Ha 1000 Ha-
cenexus
YpoBeHb npod.
BbiABNAemoe™
HapylweHunn xeny-
[OYHO-KNLIEYHOTO
TpakTa (06unii)

fons npod. Bbl-
ABNEHN A 60NbHbIX
yuyauwuxca BY3os
cpean ocMOTpeH-
HbIX yyalnxcs

MokasaTenb Ha-
rNsfHOCTN
(yuyawuecsa BY-
308)

OTBeTbl K 3agaHuto Nel
«BbluncneHme 0THOCUTENIbHBIX BE/IUYNH»

Ne gapuanta

2 3 4 5
10000 7216 8036 5455
1143 366 300 945
2,5 4 3 3
7,1 5,2 7,1 4,5
Ne BapuaHTa Ne BapuaHTa
Mokasatenu
6 7 8 9 10 11
Uncno neauaTpuyeckux
4167 3667 4000 Koek Ha 1000 HaceneHus 1 1 4
YpoBeHb
npod.o6pawaemocTtn
833 800 800 (06w nit) 1400 1250 1500
fonsa
npod.o6paweHunii ge-
50 44 44 Telt 4-14 ner 67 64 47
MokasaTenb HarnAAHo-
cTn
3 3,1 3 (netn 4-14 ner) 24 22 27
Ne Bapu- Ne Bapwu- Ne Bapu-
aHTa MokasaTtenu aHTa MokasaTtenu aHTa
12 13 14
Hdncno npowea- MocewaemocTb
wnx Ha 1000 XeHCKo-
npod.ocMoOTp Ha
ro HaceneHus 1667
200 1000 HaceneHus 133
YpoBeHb BbIfiB-
NAeMOCTN CHU- YpoBeHb 06pa-
XEHNA OCTPOThI waemocTtu (06-
3peHns cpeamn wnit)
14 aeteit (06wnii) 55 333
fonsa peteit go-
WKONBHOTO BO3- Lons o6pawe-
pacTa co CHuxe- HUiA KEHLY UK
HUEeM OCTPOThbI (35-49 net)
3peHus cpegn
14 OCMOTpPEH HblX 36 58
fokasarens Ha- MokasaTens Ha-
rnagHocTu (yva- FAABHOCTH
wuecsa 2-8 knac- 35-49 nert
66 coB) 108 ( ) 199



OTBeTbl K 3agaHuno Ne2

«BbluncneHne nokasaTesnemn ANHaMWN4YyecKoro pdaga»

NT1oro 3a

BCE roAbl 2
AGCONTHLIW NnpupocT
(y6binb) -159.3
Temn npupocta (y6binn)
% -1,60
3HauveHune 1% npupocTa
(y6binun) 99,56
Temn pocTta (y6binun) 98,4%

NT1oro 3a

BCe roabl 9
AGCONTHLIW NnpupocT
(y6binb) -1,3
Temn npupocta (y6bnn)
% -11
3HauyeHune 1% npupocta
(y6binn) 1,18
Temn pocTta (y6binn) 98,9%

3 4
62,6 -221,9

0.90 7.9
69,56 28,1

100,9% 92,1%

-9,5

0,36
90,5%

Na BapunaHTa

5 6 7
17 0.8 2,5
..... 189 55 455
0,09 015  -0.05

118,9% 94,5% 54,5%

Ne BapuaHTa

1 12 13
-9 1,9 -0,1
-30,0 8,5 -0,4
0,30 0,12 0,25
70,0% 108,5% 99,6%

Tema 2. BAPUALUMOHHAA CTATUCTUKA.
CPEOHVE BEJ/INYNHDI

OTBeTbI k 3agaHuio Nel
«CocTaBJ/ieHMe NPOCTOro BapuaLMoHHOro psja n pacyeT NpocToro cpej-
Hero apu@mMeTUYECKOro Mpu mMasom yucre HabawgeHnin (N <30)»

Mokasatenu

CpepHee apudmeTuyeckoe 2
MokasaTenn

8

CpepaHee apucmeTnyeckoe 37,

2
5.4

9
3 133

69,4

N2 BapuaHTa
4 5

18774 98250 1745

Ne BapunaHTa
10 11 12

376 57 134

OTBeTbl K 3agaHno Ne2
«CocTaBJ/IeHNEe NPOCTOro BapunaLMoOHHOro psja 1 pacyeT MefuaHbl, Mo-
[ibl, B3BELLUEHHOr0 CpeaHero apumMeTM4eCKoro»

Mokasatenu

Mopga

MepgunaHa

B3BelweHHOe cpegHee apumeTuyeckoe

21
19,5
18,5

Ne BapuaHTa
3 4 5

3 “641 78
6 68 79

5,56 69,83 79,14

-2,5
-32,5

0,08
67,5%

14

-5,9

-12,1

0,49
87,9%

7
81,2

13 14
17 127

34 25
38,5 28

38,50 28,06



Ns BapuaHTa
Mokasatenn

8 9 10 11 12 n 14
Mopa 32 14 2,5 49 176 58,2 36,6
MeguaHa 28,5 16,5 2,7 50 179,5 64,6 37,4

B3BeweHHoe CpeAHee apupMeTieckoe  ,g gg 17,6 2.85 50,85 179,58 64,22 37,40

OTBeThbI K 3agaHunio Ne3
«CocTaB/IeHME CTPYNNMPOBAHHOI0 BapuaLMOHHOro paja, pacyeT cpef-
Hero apMMMmMeTMYeCKOro no crnocoby MOMeHTOB U OMNpefiesieHne CpefHero
KBapaTU4eCcKoro OTK/IOHEHUS»

Ne BapuaHTa
2 3 4 5 6 7

MokasaTtenu

CpepHee kBagpatunyeckoe
OTK/NOHEeHue 4,7 2,2 5,7 4,2 4,0 4,1

Ne BapuaHTa
8 9 10 n 12 13 14

Mokasatenn

CpefHee kBagpatuyeckoe
OTK/NOHEHUE 4,0 4.1, 0,5 2,7 6,1 6,5 0,8

Tema 3. OLLEHKA JOCTOBEPHOCTW PE3YJIbTATOB NC-
CNEQOBAHUNA

OTBeTbI K 3agaHunto Nel
«OnpefeneHne cTaHAapTHOW OWNGKK CpefHero U rpaHuL, foBepuUTeb-
HOro MHTepBasa Npu manom yucne HabnwgeHuin (N < 30)»

o
MokasaTtenn Ne BapuaHTa

2 3 4 5 6 7
MpegenbHas ownbka cpegHe-
ro ;A) npu cf0.05 3,31 10818,08 34156,77 4,43 17,41 0,99
MpegenbHas owunbka cpegHe-
ro (A) npu a=0,01 5,01 17939,29 62689,71 6,36 27,31 1,64

o
Mokasatenu Ne BapuaHTa

8 9 10 11 12 13 14
MpepenbHas owunbka cpegHero
(A) npu a=0,05 9.13 25,68 3,39 7,17 5,41 16.72 2,88
MpepenbHas owunbka cpegHero
(A) npn a=0,01 13,84 42,59 4,93 10,87 8,19 27,72 4,77

OTBeThbI K 3agaHnto Ne2
«OnpegeneHve cTaHAapTHOM OWNBKW CPefHEro 1 rpaHunL, LOBEpUTESb-
HOro MHTepBasaa Npu mManom ymcie HabnwgeHnin (N > 30)»

o
MokazaTtenu Ne BapnaHTa

2 3 4 5 6 7
MNpegenbHas ownbka cpegHero (A)
npu a=0,05 0,79 1.96 1,43 1,45 1,45 1,37
MNpepenbHas ownbka cpegHero (A)
npu a=0,01 1,06 2,64 1,92 1,94 1,95 1,83



o
MokasaTenn Ne BapuaHTa 1

8 9 10 11 12 13 14
MpepenbHas owwnbka cpeaHero (4)
npn a=0,05 1,56 0,17 0,94 1,97 2,26 0,27 1,51
MpepenbHas owunbka cpegHero ()
npun a=0,01 2,10 0,23 1,27 2,63 3,04 0,36 2,02

OTBeThbl K 3afaHuu) Ne3
«OnpefeneHne 4OCTOBEPHOCTM PasnYnin  Mexay cpefjHUMMN BbI60POK
no kputeputo CTblofleHTa»

Ne BapuaHTa
2 3 4 5 6 7
T 2,4 2,6 73 0,9 7,3 2,4
TTECT 0.006 0,015 0,00006 0,35 0,00004 0,005

Mokasatenu

MokasaTtenn Ns BapuanTa

8 9 10 n 12 13 14
T 15,2 3,6 3,4 5,5 1,2 6,3 2.7
TTECT 0,000000002 0,0013 0,009 0,00007 0,21 0,000003 0,014

OTBeTbl K 3agaHunio Ned
«OnpefeneHne AOCTOBEPHOCTH COOTBETCTBUSA MeXAY BUAAMU 4acTOT-
HbIX pacnpefeneHunii 4ByX BbIGOPOK N0 KPUTEPUIO XMU-KBaLpaT»

MokasaTtenu Ns BapunaHTa

2 3 4 5 6 7
_ t _ 2,2 2,2 2,02 1*10'8 2,02 1,2
XN2TECT 0,95 0,98 0,99 1,00 0,99 0,95

o
MokasaTtenu Ne BapuaHTa

8 9 10 n 12 13 14
r 1,7 9,4 0,0025 1,25 1,95 1.25 2,2
XN2TECT 0,98 0,40 0,99 0,99 0,96 0,99 0,98

Tema 4. NBYHYEHWNE CBA3N MEXAY ABJTEHUAMN.
KOPPENALUWNOHHBIA U PEFPECCUOHHbBIA AHANN3

OTBeThbl K 3agaHui0 Nel
«OnpefeneHne napameTpnyeckoro KoaduumeHtTa Koppensunm mMerto-
[LOM NMHeNHOW Koppensynm MupcoHa»

o
MokasaTtenn Ne BapuaHTa

2 3 4 5 6 7
KoathdpmumeHT koppens-
uum MupcoHa 0,689 0878 0,882 0,982 0,438 0,607
Moxazatenu 8 9 lON_ Bapmﬁma 12 13 14
KoahpunumeHT Koppens-
umm MupcoHa 06 0773 0982 0877 0907 0,968 0,889
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OTBeThbl K 3afaHuto Ne2
«OnpegeneHne HenapameTpUYecKoro KoaduumneHTa
paHroBoi koppenaynun CnmpmeHa»

Ne BapuaHTa

Mokasatenn
2 3 4 5 6 7
KoathhmumeHT Koppens-
Lun CnvpmeHa 0,93 0,88 0,97 0,97 0,89 09
Mokasartenn Ne BapuaHTa
10 n 12 13

KoahthmupmeHT Koppens-

um CnpMeHa_ 098 091 0,97 0,94 0,96 0,9 0,97

Tema 5. CTAHAAPTUSALNA MOKA3ATENEWN
OTBeT bl K 3agaHunio Nel
«BblyncneHne cTaH4apTM30BaHHbIX NoKasaTenel MeTo40M NPAMOiA

cTaHAapTu3auum»
Ne BapuaHTa
Mokasatenn
2 3 4 5 6 7
CTaHpapTuM30BaHHble nokasa- 1,4 8,8 10,5 0,4 9,6 3,3
Tenm rT 3.8 22,4 0.4 15,3 2,8
Mokasatenn 8 9 10 H 12
728,4 0,7 0,1 6,2 3,7
CTaHAapTU3oBaHHble nokasa- o0s
Tenn '
1659,8 0,3 0,2 10,8 4,1



MCMNONb3OBAHWNE MAKETA AHANW3A B EXCEL

B 3neKkTpoHHbIX Tabnuuax Excel nomnmo mactepa (yHKUWIA MmeeTcs
Habop 60nee MOLLHbIX WHCTPYMEHTOB ANS aHanusa [aHHblX, Ha3blBaeMblii
MakeTOM aHanun3a, KOTOopblli MOXeT 6bITb MCMO/b30BaH A4/ pelleHns 3agad
06paboTKy faHHbIX.

YcTaHOBKa pasfena AHanus gaHHblx B Excel:

- B MeHi0 Cepsuc BblbpaTb KOMaHAy HagcTpoiiku;

- B MOABMBLUEMCA CMUCKe YCTaHOBUTL (hnaXKoK lMakeT aHanusa (npu
€ro OTCYTCTBMM 3anyCTUTb nporpammy uHctannauuu Office n go-
6aBuTh B Excel naket aHanu3sa);

- Npu cnegytlowwem Bbi30Be MeHo CepBuc B Cnncke fo6aBMTCA CTPOKa
AHann3 faHHbIX.

Beog AaHHbIX. [nd MCMonb30BaHWA NakeTa aHanusa uccnefyemble
[aHHble cnefyeT MpeAcTaBUTb B BUAe Tabnuubl, rae crtonbuamu ABNAOTCA
COOTBETCTBYIOLLME MOKa3aTenu, a CTpokamu - HabnogeHus. WNHdopmaums
BBOAUTCA B OTAefNbHble AYelikn. COBOKYMHOCTb AYeeK, CoAepXalnux aHanm-
3upyeMble JaHHble, Ha3blBAETCA BXOAHBLIM AMana3oHoM.

PaccMOTpUM HekOTOpble NMPoLefypbl NakeTa aHanmsa.

OnwucartenbHaa cTtaTUCTUKa WUCMNOMb3YeTCA ANA CO3L4aHUA  OfHOMeEp-
HOro CTaTUCTMYECKOro OTYeTa. B pesynbTarte aHanu3a B YKa3aHHOM BbIXO[-
HOM ivana3oHe AN KaXAoro cronbua AaHHbIX BbIBOAATCA Cnefytolyme cra-
TUCTUYECKME XapaKTEPUCTUKN: CpefHee 3HayeHuWe, cTaHAapTHas oOLIMOKa
(cpepHero), mefimaHa, Mofa, CTaHAAPTHOE OTKOHEHWE, AUCTIEPCUSA BbIGOPKY,
9KCLIECC, aCUMMETPUYHOCTb, UHTEPBAs, MUHUMYM, MakCUMyM, CYMMa, CYeT,
HanbobLlee N HauMeHbLUee 3Ha4YeHne, YPOBeHb HafeXXHOCTHU.

[BYyXBbl6OPOUHbI/A t-TecT. AHanu3 fBYX BbI60poK (t-TecT CTbloAeH-
Ta). O6 0cO6eHHOCTAX BbibOpa t-TecTa ANA KOHKPETHbLIX f[aHHbIX pacckasbl-
Ba/10Cb BblLLE.

PesynbTaTbl aHanusa. B BbIXOAHOV Anana3oH OyAyT BbiBefeHb:
cpefHas, gucnepcus M YMcno Habnlo4eHUA AN KaXAoW nepemMeHHoR, rnno-
TeTuYeckas PasHOCTb CPedHWX, Ymcno cteneHeld ceobogpl (df), 3HaueHwue t-
cratuctuku, P (T<=t) O4HOCTOPOHHEe, t KPUTUYECKOe OfHOCTOPOHHee, P
(T<=t) 4BYXCTOPOHHEE, t KPUTUYECKOE [BYXCTOPOHHEE.

VHTepnpeTauna pesynbTaToB. Ecan BenMunHa BEPOATHOCTM Cy-
YaliHOro MOSABNEHMA aHanu3mpyembiX Bbl6opoK (P(T<=t) [BYXCTOPOHHEE)
MeHbLLe ypoBHA 3HaummocTy (0,005), NPUHATO cUUTATb, YTO PasiMuna Mex-
[y BbI6OpKaMu He ciyyaiiHble, T.e. pa3fMuns 4OCTOBEPHbIE.

KoppensunoHHblii aHanm3. lMpoueaypa No3BonseT NonyyYnTb Koppe-
NAUMOHHYIO MaTpuLly, COAepXKallyto KO3IMMULMEHTbI KOPPenauuv Mexagy
pasnYHLIMK NapameTpamu.

PesynbTaTbl aHannsa. B BbixofHON Anana3oH 6yneT BbiBeAeHa Kop-
penduMoHHas MaTpuua, B KOTOPOM Ha MNepeceyeHWU COOTBETCTBYHOLIMX
CTPOKY M CTONOLA HAXOAUTCH KOIMMDULMNEHT KOPPENsALUN MeX Ay COOTBETCT-
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BYIOLMMW NapaMeTpamu. HYeilkn BbIXOAHOTO fMana3oHa, MMeloLive coBna-
[aloLmne KOOpAMHaATLI CTPOK M CTONBLOB, COLEPXKAT 3HaUeHne 1, TaK Kak Ka-
Xablii cTonbew, BO BXOAHOM fMana3oHe NOMHOCTbIO KOPpenvpyeT ¢ camum
COOO¥A.

PerpeccroHHbIn aHann3. JINHENHbI PEerpecCMOoHHbI aHan3 3aKto-
yaeTcs B nogbope rpadurka v ero ypaBHeHUs ans Habopa HabnwogeHwii. Per-
peccus MCMonb3yeTcs ANA aHanM3a BO3AeWCTBMA Ha OTAE/bHYHO 3aBUCUMYIO
nepeMeHHYI0 3HaYeHWniA OfHON nnn 6onee He3aBUCUMbIX NMepPeMeHHbIX. B na-
KeTe aHann3a 3KCMepuUMeHTaNbHble [aHHble anpOKCUMUPYIOTCA NUHERHbIM
ypaBHeHneM, cogepxalium o 16 nepemMeHHbIX:

Y=alx,+ax2+ ... +alx|6,
roe Y - 3aBuUCMMas nepeMeHHas, Xrx16- HezaBMCHUMble MepeMeHHble, al-a|6-
MCKOMble KO3IMULMEHTBLI perpeccum.

Pe3ynbTaTbl aHanusa. BbiIxogHOl AnanasoH 6yaeT BKIOYaTh B Cebs
pe3ynbTatbl AUCMNEPCUMOHHONO aHann3a, KoIMMUUWUEHTbI perpeccun, CTaH-
[apTHYIO MOrPeLHOCTb BbluMCNeHna Y, CpefiHEKBaAPaTUYHbIE OTK/OHEHNUS,
yncno HabnaeHuid, cTaH4apTHbIE NOTPELHOCTU ANa KO3(PAMLNEHTOB.

VHTepnpeTaumns pesynbTaToB. 3HAYEHNA KO3IDDULMEHTOB perpec-
CUW HaxoaATcs B cTON6LE KoahuLUMeHTbl U COOTBETCTBYIOT:

Y-nepeeeyeHue - ag;

MepemeHHas X - a,:

MepemeHHasa x2- a2u 1.4,

B cTon6ue P-3HayeHne npuBoaNTCA [OCTOBEPHOCTb OT/IMYMUSA COOTBET-
CTBYHOLWMX KO3((MLNEHTOB OT Hyna. B cnyuasx, korga p>0,05, koapduum-
EHT MOXET CYMTaTbCA HYNEBbIM; 3TO 03HAYaeT, YTO COOTBETCTBYIOLLAA Hesa-
BUCMMas NMepeMeHHas NPakTUYECKU He BNNAET Ha 3aBUCUMYIO MEPEMEHHYIO.

MpuBoAMMOe 3HauYeHne R-KBagpaT XapaKTepusyeT, C Kakoi CTeneHbio
TOYHOCTU MOJSTYYEHHOE PerpecCUOHHOE ypaBHeHWE anpoKCUMUPYeT UCXOo[-
Hble faHHble. Ecim R-kBagpaT 6onblie 0,95, roBOpPST O BLICOKOW CTEMeHU
anpokcumaummn (Moenb XopoLo onucbiBaeT ABneHne). Ecnn R-kBagpar ne-
XUT B gnanasoHe ot 0,8 go 0,95, roBopAT 06 yA0BNETBOPUTE/ILHON anpok-
cumauuu (Mofenb B LENOM afleKBaTHa OMuCbiBaeMoMy fBneHuto). Ecnn R-
KBagpar meHblwe 0,6, MPUHATO CUMTaTb, YTO TOYHOCTb arnpoKcMMauuMn He-
[oCTaTo4yHa U Mofenb TpebyeT ynyudllieHua (BBeeHWUS He3aBUCUMbIX Mepe-
MEHHbIX, Y4YeTa HeIMHeRHOCTH 1 T.4.),

JuncnepcoHHbIli aHann3 npefHasHayeH 418 MCCnefoBaHWs 3agayn o
[efiCTBUN Ha NPUMEHAEMYIO BeNMUYMHY (OTKAUK) OLHOFO WM HECKONbKMX
(hakTOpoB. [Mpnvyem B OAHO(MAKTOPHOM, [BYX(AKTOPHOM W T.A. aHanuse
B/VAIOLLME Ha pe3ynbTar (DakTopbl CYMTAIOTCA W3BECTHLIMWU, U peyb uAet
TONbKO O BbIACHEHUWN CYLLECTBEHHOCTW WU/IN OLEHKE 3TOr0 B/IUAHUA.

PesynbTaTbl aHanusa. BbixogHol gnanasoH OygeT BKAOYaTb B cebs
pesynbTaTbl AWCMNEPCMOHHOIO aHanu3a: cpefHue, [AUCMepcun, KpuTepuil
duwwepa n fpyrve nokasarenu.

WHTepnpeTauns pesynbTaToB. BnuaHue wccnegyemoro gakropa
onpegenserca No BeNNYMHe 3HAYMMOCTM KpuTepms duiiepa, KOTOPbIA Haxo-
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futca B Tabnuue ucnepcuoHHbI aHanu3 Ha nepecevyeHnn CTPOKM Mexkay
rpynnamu n cton6ua P-3HaveHne. B cnyyasx, korga P-3HaueHue <0,05, kpu-
Tepuit Pullepa 3HaYMM U BAUAHWE MccnefyeMoro hakTopa MOXHO cuMTaTb
[l0Ka3aHHbIM.

[pyrvie BO3MOXHOCTW NakeTa aHanusa.

Mbl paccMOTpenu fianeko He BCe BO3MOXHOCTU MPUMEHEHWs MakeTa
aHanm3a B CTaTUCTUYECKUX uccnefosaHmax. Hanpumep, Excel asnsetca agh-
(DEKTVBHBLIM CPefiCTBOM MPOBEAEHUS YNCNEHHOTO MOZEeNMPoBaHua. Mpu aToM
YacTb MapaMeTpoB MpefnonaraeTcs M3BeCTHbIMW (UCXOAHbIE NapameTpsbl), a
YacTb paccumMTbiBaeTcd no qopmynam. MeHAs BCe BO3MOXHbIe COYETaHUA
3HaYeHMa MCXOAHbIX NapameTpPoB, MOXHO HabnogaTb 3a W3MEHeHMeM pac-
YETHbIX MapaMeTpoB 1 aHaNM3MpoBaTb Mofyvaemble pesynbTatbl. Excel npo-
M3BOAUT Takue pacyeTbl 6bICTPO M 6e3 OWMOOK, NPeAocTaBnss Monb3oBaTe-
JI0 B CUMTaHHble CeKyHfbl MHOXECTBO BapuvaHTOB pelleHWs MOCTaBNeHHOW
337341, Ha OCHOBaHWM KOTOPOI MOXHO BblBpaTb Hanbonee npuemaemoe.
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OCHOBHbBIE MOAY NN CUCTEMBbI STATIST1CA

CTaTucTyeckme npouegypbl cuctembl STAL11S1ICA crpynnupoBaHbi
B HECKO/IbKUX CMeLMasM3npoBaHHbIX CTaTUCTUYECKUX MOAYNsX. B Kaxzom
MOAy/le Bbl MOXETe BbIMOMHWUTL ONpefeneHHbll cnocob 06paboTku, He 06-
paliasicb K npouegypaMm 13 Apyrux Mogyseii. Huxe faeTcs KpaTKoe onuca-
HWe CTATUCTUYECKNX MOAYNell U NX HasHaueHUe.

Mogaynb «OCHOBHbIE CTAaTUCTUKU U TaGAMULLbI»

Ecnn Bbl XOTUTe MpOBECTW MpefBapuTeNnbHY0 06paboTKy AaHHbIX,

OCYLLeCTBUTL pasBefoYHbI aHann3, ONpeaennTb 3aBUCUMOCTY MEXAY HUMW,
pasbutb MX pasnuyHbIMKU cnocobamu Ha rpymnnbl, NPOCMOTPETb 3T TPYMMbI
BM3YyaNnbHO 1 ONPeae/inTb B3aMMOCBA3N MeXAY AaHHbIMU, 3anyCcTUTE MOAY/b
Basic Statistics/Tables — OCHOBHble cTaTUCTHKU/Tabnuubl. O6bIYHO C
3TOr0 MOAYNA HaumHaeTcA paboTa B cMcTeMe. ITOT CTATUCTUYECKUIA MOAY b
BK/lOYaeT B cebs onmcate/bHble CTaTUCTUKW, TPYNMMPOBKWU, Pa3BefouHbIii
aHanus.
STATISTICA npegnaraeT WUPOKUIA BbIGOP METOAO0B pa3Befo4HOro
CTaTUCTMYECKOro aHann3a. CuctemMa MOXET BblYUCAUTL MPaKTUYECKU BCe
onucaTefibHble CTaTUCTUKW, BK/IOYas MefnaHy, MOAY, KBapTuiu, onpeje-
NEeHHble Mo/b30BaTeNeM MPOLEHTUAN, CPefHMe U CTaHAPTHbIE OTK/IOHEHUS,
[loBepuTeNibHble WHTepBaNbl A1A CPeAHero, KO3aMMULUMEHTbI acUMMETPUM,
aKcuecca (C UX CTaHAapTHbIMK OWK6KaMKn), rapMOHUYECKOe U reomeTpuye-
CKOe CpefiHee, a TakXXe MHOrue ipyrue onvcaTefibHble CTaTUCTUKK. Bo3mo-
XeH BbI6Op KpuTepueB ANA TeCTUPOBAHWA HOPManbHOCTM pacrpedeneHus
(kpnTepuin Konmoroposa-CmupHoBa, Jinnnedopca, LLanmpo-Yunkca). Mpo-
BefleHVI0 Pa3BeoYHOro aHanm3a NnomMoraeT WNPOKMiA BbIGOP rpadrKoB.

MpaKTnyeckn Bce onucaTeNbHble CTAaTUCTUKN MOTYT 6biTb BbIYMC/EHbI
LN faHHbIX, pasfeneHHbIX Ha rPynnbl C MOMOLWbID O4HOW MAN HECKONbKMX
rpynnupyowWwmx nepeMeHHbIX. Hanpumep, BCero HeCKOMLKO LWENYKOB MbILLN
Mo3BONAKT PasbuTb JaHHble Ha rpynmnbl, HANPUMep, Noa U BO3pacT, W Mo-
CMOTPeTb ructorpammbl (Mo KaTeropusm) Ha rpaduike, a Takxe rpauku
3HaYeHW, MaTpUyHble M MHOrvMe Apyrve Tunbl rpadunkos. Ecnm BbiGpaHo
6onee [ByX rpynnoBbIX MepemMeHHbIX, TO Kackabl COOTBETCTBYHOLWMX rpa-
(PMKOB MOTYT ObITb MOMYYEHbl aBTOMATUYECKM.

Koppenauuu. 3TOoT pasfen BKMYaeT 60/bLIOE KONNYECTBO CPefCTs,
No3BONAIOLWMNX UCCNefoBaTb 3aBUCMMOCTM MeXAY MNepemMeHHbIMU. MOXHO
BbIYMCNTb MPaKTUYecKn BCe 0O6LMe Mepbl 3aBUCUMOCTU, BKIOYaA KO3 (u-
LMeHT Koppenaummn MupcoHa, Ko3ahgUUWeHT paHroBoin Koppensuun Cnwup-
MeHa, Tay (b,c) KeHpanna, MamMma, KO3(DPUUMEHT COMPSXEHHOCTU MpPU3Ha-
KoB C 1 MHoruve fpyrve. KoppenaunoHHble MaTpuLibl MOTYT 6bITb BblUKC/e-
Hbl U AN faHHbIX C NPOMNyCKaMu, ecfiv UCMOMb30BaTh CreuunanbHbie MeToAbI
06paboTKM NMPONYLLEHHbIX 3HAYEHWIA.
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t - kpuTepun (M Apyrue KpuTepuu ANAS TFPYNMnoBbiX pasnnuuii), t-
KpUTEpUM A1 3aBUCHMMbIX U HE3aBUCKMMbIX BblBOPOK, a TakXXe cTaTucTuka
XoTTenuHra Takxe Bbluncnasatotea (cM. Takke ANOVA/MANOVA).

Tabnuubl yacTOT M Tabnuubl KpoccTabynaunini. B mogyne cogep-
»uTcs 06LUIMPHbLIA Habop mpouenyp, obecneynBaloLWmx TabynMpoBaHue He-
MPepbIBHbIX, KaTeropuanbHbIX, LUXOTOMUYECKUX MEPEMEHHbIX, MepeMeH-
HbIX, MOMTYYEHHbIX B pe3y/bTaTe MHOrOBapMaTWBHbLIX ONPOCOB. BbiuncnaioT-
0 KaK KYMYNATUBHbIE, TaK U OTHOCUTENbHbIE YacTOTbl, a TaKXe TaK Hasbl-
BaeMble KpOCCTaby/nMpoBaHHbIe 4acToTbl. BbluncnawoTes cratuctukn Mup-
COHa, MaKCUManLHOTo MpaBaonoaotus, MeTc-Koppekums, Xu-ksaapaT, cTa-
TUCTVKM Puepa, MakHemepa v MHOTUe apyrue.

Mogaynb «MHOXeCTBEHHAs Perpeccus»

Ecnu Bbl XOTUTE NOCTPOMTb 3aBUCUMOCTW MEXAY MHOFOMEPHbIMMW Me-
peMeHHbIMK, NOA06paTh MPOCTYHD JIMHENHYIO MOAENb W OLEHWUTb ee afeK-
BaTHOCTb, BOCMONb3yliTecb mogynem Multiple Regression —MHO>KeCcTBeH-
Hasperpeccus.

Mogynb MHOXeCTBEHHOW perpeccuu BKIOYaeT B cebs ncuepnbiBato-
A Habop CpPefCTB MHOXECTBEHHON NMHEHOW M (YMKCUPOBAHHON Henu-
HeMHOM (B 4acTHOCTW, MOMMHOMMWANbHOW, 3KCMOHEHLMaNbHOW, norapudmu-
YeCKO W fp.) perpeccuu, BKIKOYas MOLLAroBble, nepapxmyeckne n apyrue
METOAbI, & TaKXXe pPUAXK-perpeccutio.

MOXHO aHanu3upoBaTb 4pe3BblYaiiHO 60/MbLIOK 06BbEM AaHHbIX ANS
perpeccmoHHbIX 3afad (8o 300 nepeMeHHbIX B NpoLeaype pasBefoyHOl per-
peccumn). STATISTICA Takxke cofepXuT Mogynb HeNUHERHOro OLeHMBa-
H/A, C MOMOLLbIO KOTOPOr0 MOFYT ObiTb OLEHEHbl MPaKTU4YecKu ntobbie on-
pejenieHHble NONb30BaTeNIEM HefIMHeliHble MOAenun, BKAoYas NOruT, npobut
perpeccuio n gp.

Mogynb «4UCNepCUOHHbIN aHann3. AHann3 BapuaHTOB» -
General ANOVA/MANOVA

Ecnv Bam uM3BeCTHbl (hakTOpbl, KOTOPble BO3AEWCTBYIOT Ha M3Mepse-
Mble BaMW AaHHble, W Bbl XOTUTE OLEHWUTb CTEeMeHb 3TOr0 BO3AENCTBMSA, MO-
HATb, CYLLECTBEHHO OHO  WAW  HeT, BOCMOMb3yihTeCb  MOAyNeMm
ANOVA/MANOVA.

ANOVA/MANOVA —mopaynb npeactaBnseT coboil Habop npoueayp
06LLero 0JHOMEPHOro U MHOTOMEPHOr0 AMCMEePCUOHHOIO W KOBapuaLMoH-
HOro aHanu3a.

B mogyne BO3MOXHO pelleHue 3afay MpakTU4eckn HeorpaHWyeHHOoM
CNOXHOCTU. MOXHO OonpefennTb BCe pelleHus B Hanbonee npAmbIX “yHK-
LMOHaNbHLIX” TEPMUHAX W AaXe NOoMb30BaTenu, MMeloLWwmne Manblil OnbIT pa-
60Tbl c ANOVA, MOryT aHanu3nmpoBaTb 0YEHb CNOXHbIE 3aJaun.

[lonyckaeTcsa aHanu3 NjaHoB C MEXrpynnoBbiMW W MOBTOPHO W3Me-
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PeHHbIMK (haKTopaMu, BKMOYas MnaHbl C (DUKCUPOBAHHbLIMU/CAYYaAHBIMY
(hakTopamu, a Takxe HecbanaHCMpPOBaHHbLIE M/aHbl, NiaHbl C W30/IMPOBAH-
HbIMW KOHTPO/bHLIMU Tpynnamu nT.4. B nto6om Buae nnaHoB MoryT ObiTb
MCMNONb30BaHbl (PUKCMPOBAHHbIE UAN U3MEHAIOLLMECA KOBapuauuu. Bo3mo-
XEH aHainM3 HerosiHbIX NMaHOB (NaTUHCKWe, TPeKo-naTMHCKUe, NnaHbl C
€[MHCTBEHHbIM HabMlOAeHNEM B AYelike, paHLOMW3MPOBaHHO-6/10KOBbIE U T.
4.). JlononHNTeNbHO MOMb30BaTeNlb MOXET BBECTU COOCTBEHHbIE Crnaraemble
B OLLUMOKY [/151 aHanm3a jucrepcum.

B Mogyne mMoxeT 6bITb BbIMOMHEH TakXKe KOHTPaCTHbIV aHanv3 npak-
TUYECKN HeOrpaHWYeHHOW CNOXHOCTU. [ns aHanu3a HenosHbIX NJaHOB CO
ClyyaiiHbIM pa3MelleHMeM MNPOMYLUEHHbIX f4eeK CpeAcTBa KOHTPACTHOro
aHanusa 6yayT aBTOMaTUM4YecKy 0TMeYaTb BCe MyCTble A4Yelikn 1 MOMOTYT Bam
MpW NOCTPOEHUW TUMOTES.

B mogyne npeacTaBfieH caMmblii LUMPOKWIA BbIGOP CTATUCTUYECKUX
npoueayp 419 NPOBEPKN OCHOBHbIX NPeAMNON0XEHWNIA AMCNEPCUOHHOIO aHa-
Nn3a, B YacTHoCTu, Kputepuun BaptneTta, KoxpaHa, XapTtnu, bokca v gpy-
rmx. Kak v Bo BCex ApYrux Mofynsax, 3fecb obecneyeHa BCECTOPOHHAA rpa-
(hmyeckaa noafepxKa CTaTMCTUYECKOro aHanm3a.

Mogaynb «IMCKPUMUHAHTHbIA aHanm3»

Ecnv nepeg BamMu CTOMT 3afava, Kak Mo pesy/nbTaTam M3MepeHuin oT-
HECTW 0OBEKT K O4HOMY W3 HECKONbKUX KNaccos, HanpuMep, B MefuuuHe
npu o6cnefoBaHUM 60/bHBIX, WX B TE0NOTMN MPY OLeHKe MePCNeEKTUBHOCTYU
MeCTOPOXAEHWN, unn B 6AHKOBCKOW AeATeNbHOCTU W ynpaBneHun, cnefyet
npuMeHnTs Mogynb Discriminant Analysis - JMCKPpUMWHAHTHbI/ aHanns
13 pasfena MHOroMepHbIX UCCMeA0BaTelbCKUX METOZO0B.

MeTofbl ANCKPUMUHAHTHOTO aHann3a rno3BoJiAT MOCTPOUTL HA OCHO-
Be psfa NPeAnonoXeHWin KnaccuuKaLMoHHOe NPaBnno OTHECEHNA 06bekTa
K OAHOMY M3 HECKONbKWMX KMacCoB, MUHUMW3MPYS HEKOTOPbIA pa3yMHbIi
KpUTepuii, Hanpyumep, BEPOATHOCTb JIOXKHOW KnaccumKkaumm nnm 3agaHHyto
nosb3oBartefieM (PYHKUMIO noTepb. Bbibop KpuTepua onpegensieTca nonb3o-
BaTe/eM M3 coobpaXKeHMil yuiep6a, KOTOPbIA OH MOHeceT W3-3a OWMGOK
Knaccudukaumn. VicTopryeckn nepeoil B ANCKPUMUHAHTHOM aHanm3se 6bina
mogenb duliepa, B KOTOPO Mpeanonaraercsd, 4To HabnogaeMble BEKTOPLI
MMelT MHOFOMEpHOe HOpMaslbHOe pacnpejenieHne C HeBbIPOXAEHHON KoBa-
pVaLMOHHON MaTpuULLE 1 BEKTOPOM CPeAHUX, Pa3HbIM A5 PasHbIX KNaccoB.

B npocTeiwmnx 3agavax pacrpegeneHue Habni0faemMbiX BENNYUH 3a-
[laHO TOYHO [N1A KaXOoro Knacca. B CNoOXHbIX 3ajavax pacrnpefenceHve us-
BECTHO YaCTUYHO W AN MOCTPOEHUs KnaccudukaTopa NpUxXoauTea npusne-
KaTb [OMOSTHUTENBHYIO UH(OPMALMIO.

Mogynb gUCKpUMUHAHTHOro aHanmsa cuctembl STATISTICA cogep-
XXWUT NOMHbIA Habop npoueayp A1 MHOXECTBEHHOro NOLIaroBoro yHKLMo-
Ha/IbHOr0 AUCKPUMUHAHTHOro aHanusa. STATISTICA no3sonseT Bbinon-
HATb MOLUAroBbIi aHanu3, Kak Brepeg, Tak W Hasaf, a Takxke BHYTpW onpege-
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NEeHHOro nonb3oBatesieM 6/10Ka MepemMeHHbIX B Mogenu. B pononHeHun K
MHOrOYMCNEHHbIM TpaduMKaM W [UarHOCTUKaM, OMUCLIBAIOWNM LUCKPUMMU-
HaHTHble PYHKUWKW, NpegiaraeTcs WUPOKWUIA Habop ONuUWiA M CTATUCTUK Ans
Knaccugpukaumm "HoBbIX" uam “ctapbiX" cnyyaes (NMpU OLEHWBaHUKU cripa-
BEL,/IMBOCTU MOJENN).

Mogynb «HenapameTpuyeckoi cTaTUCTUKK
W MOATOHKa pacnpegeneHuii»

[na NpoBepKW pasnnyHbIX TMNOTE3 O XapakTepe pacrnpefeneHns Ba-
LMX faHHbIX cnefyeT npumeHuTb Mogynb Nonparametrics/Distribution -
HenapameTpunyeckasa cTaTucTuKal/ PacnpegeneHus.

Mogynb cofepXXuUT 06WMpHBIA HAabop HemapameTpUYecKnX KpuTepres
cornacums, B 4aCTHOCTW, Kputepuii KonmoropoBa-CMUpPHOBA, paHroBble Kpu-
Tepun MaHHa-YuUTHN, Banbaa-BonboBuua, BUnkokcoHa n MHorue apyrue.

Bce peanv3oBaHHble paHroBble KpUTEpUU TMPUMEHUMbI U B Cny4ae
COBMafialoLL X PaHroB 1 UCNOJb3YHOT MOMNPaBKK A1 MasbiX BbIGOPOK.

CraTucTuyeckue npoueaypbl MoAyns Mo3BONAIT MOMb30BATENO fer-
KO CpaBHWTb pacnpefieneHne HabnogaeMbiX BEMYUH € 60MBLINM KONUYeCT-
BOM Pas/MyHbIX TEOPeTUYEeCKNX pacnpefeneHunii. Bbl MOXxeTe NoforHaTb K
[aHHbIM HOpManbHOe, paBHOMEPHOE, NIMHeHOoe, 3KCNOoHeHUanbHoe, Mamma,
NOrHopManbHoe, Xu-keagpar, Beibynna, FomnepTua, 6uHOMManbHoe, Myac-
COHOBCKOe, TeOMEeTpMYecKoe pacrnpefeneHus, pacnpegeneHue bepHynnu.
TOYHOCTb MOATOHKM OLEHWBAETCA C MOMOLLbIO KPUTEPUSA XM-KBafpaT uaun
0flHOBbI6GOPOYHOro KpuTepus Konmoroposa-CmupHoBa (mapameTpbl MoA-
FOHKN MOXXHO KOHTPOAMPOBATL). BbINOMHAOTCA TakXe TecThl Jlunnugopca un
LLanupo-Ywnnkca.

JonofHMTeNIbHO NOAroHKa rMNoTETUYECKOTO pacrnpefeneHns K amnu-
PUYECKOMY MOXET 6blTb OLIEHEHa B N0JIb30BATENbCKUX rucTorpammax (CtaH-
[AapTHBIX UAN KYMYNATUBHbLIX) C HaN0XEeHWEM Ha HUX BblOpaHHbIX (DYHKLWIA;
NWHeliHble 1 cToN64YaTble rpaukn OXMAaeMbiX N HabNgaeMbIX 4acTOT MO-
ryT 6bITb MONYYEHbI HEMOCPEACTBEHHO U3 Tab/NLbl C BEIXOLHBIMU JAaHHBLIMU.
OnpegeneHHble Nonb3oBatesieM YHKLUU OT OGHON 1 ABYX NepeMeHHbIX Tak
XK NIerko MOryT ObITb MOCTPOEHbI U HAMOXEHbI Ha TPaginKu.

Mogynb «®aKTOpHbI aHanms»

Ecnn Bbl XOTWTE CXKaTb flaHHble UMW BbIAENUTL OCHOBHbIE 06LiMe (hak-
TOpbl, BAMAIOLME Ha HabMOAaeMble BaMU XapaKTePUCTUKN CIOXHOFO 00b-
eKTa U 06BbACHSIOLLME CBA3M MeXZY HUMU, HanpruMep, OCHOBHbIE COLMaIbHO-
3KOHOMUYECKME (haKTOPbl UK (PaKTOPbI, BAUSIOLLME HA pe3yNbTaTbl FO0CO-
BaHWs, paboTaiite B Mofysne Factor Analysis - ®akTOpHbIl aHanu3 U3 pas-
[ena MHEroMepHbIX UCCNef0BaTEIbCKUX METOLOB.

Mogynb ®aKTOpHOro aHanM3a COAEPXMT LUMPOKUIA Habop METOZOB U
ONUWiA, CHaGXalLWMUX N0Mb30BATENS MCUEPMbIBAKOLWUMYU CpecTBaMn (hak-
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TOPHOT0 aHann3a.

OH, B 4aCTHOCTU, BK/IOYAET B Ce6S METOZ N1aBHbIX KOMMOHEHT, METOZ,
MWUHUMAa/IbHBIX OCTATKOB, METOJ MaKCUMa/bHOrO MpaBfornofobus u ap. c
paclUMpeHHol AMarHOCTUKOM U Ype3BblualiHO LUMPOKMM HabGOPOM aHanuTu-
UeCKMX U pasBefoUHbIX FpaduKoB.

Mogaynb «MHOroMepHOEe LiKanupoBaHue»

Ecnu Bbl XOTWUTe NpeACTaBUTb AaHHble 0 6M30CTM 0OBLEKTOB KaKoid-
Nn60 NPOCTO NPOCTPAHCTBEHHOW MOLE/NbI0, B KOTOPOW 06beKTbl MHTepMpe-
TUPYIOTCA, HampuMmep, Kak ropoja Ha 06bIYHOW KapTe, a pasMums Mexay
HWMW eCTb MPOCTO PaccTOAHMSA, B YaCTHOCTW, JaHHble O CTpaHax, NnoanTuye-
CKUX MapTuax, aBToMobunax u T. 4., U BCECTOPOHHE AWArHOCTMPOBaTb MO-
fenb, wmcnonb3yite mogyns Multidimensional Scaling - MHoromepHoe
LWKanupoBsaHue.

Mogynb COfepXWUT BCECTOPOHHMIA UHCTPYMEHTapuid 415 BbINO/HEHWS
MHOFOMEPHOr0 LIKanupoBaHus. MaTpuubl nogobus, pasnuums u Koppens-
Ly MOTyT ObITb BblYMCNEHbI 418 60MbLIOro Yyucna nepeMeHHbIx (4o 90 ne-
PeEMEHHbIX) C Pa3MepHOCTbIO [0 9 KOMMOHeHT. HayanbHas KOH(urypaums
MOXET ObITb BblUMC/lIEHa aBTOMATUMYECKM C MOMOLLbI aHanu3a riaBHbIX
KOMMOHEHT Mb0 3afaHa nosb3oBatesnieM. VIMeroTcs BCEBO3MOXHbIE METPU-
Ku.

Moaynb « AHANN3 HAZEXHOCTU»

Mogynb BKOYaeT WWMPOKKUIA Habop npouesyp 4N pa3paboTku U1 Bbl-
YMCNEHWIA HALEXHOCTW CMOXHbLIX 06BLEKTOB Ha OCHOBE pe3ynbTaTtoB o6cne-
[OBaHWA W AMArHOCTUKWN OTAENbHbIX Y3/0B. Tak Xe, Kak BO BCEX MOLYNSX,
STATISTICA moryT 6biTb NpoaHann3npoBaHbl Ype3BblHaiHO 60bLIME 00b-
eMbl AaHHbIX, Hanpumep, Tabnuubl, cogepxatine Ao 300 HaMMEHOBaHWA.

Monb30BaTeNb MOXET BbIYUCNATL CTATUCTUKU HAZEXHOCTU ANf BCex
No3nLUMIA Tabnuubl, NHTEPAKTUBHO BblOMpaTb MOAMHOXECTBA WM MPOU3BO-
[OUTb CPaBHEHNS MeXAY MOLMHOXECTBAMU MO3ULWIA.

Ecnn B npouecce uccnefoBaHWin WHTEPaKTMBHO YAansalOTCA Kakue-
6o nosunumm Tabnuubl, TO HEMEJ/IEHHO BbIYMCNAETCA HOBAs HALEXHOCTb.
BbIBOA BK/HOYAET KOPPeNALMOHHbIE MAaTPULbl U OMUCATENIbHYIO CTaTUCTUKY,
NoJHYI0 Tabnuuy AMCNEepCMOHHOrO aHannsa U MHOroe apyroe. VHTennekrty-
afbHY0 MOAJEPXKY npoueccy aHannsa obecneynsatoT 60/bLIOE YUC/O Crie-
L1anm3npoBaHHbIX FPauKOB U LIMPOKWUI BbIGOP MHTEPAKTUBHbLIX NPOLeayp
Tna "4To-ecnun”.

Mopgynb «KnacTepHbliA aHanu3»

Ecnv Bbl XOTUTE MPOU3BECTU CNOXHYIKO MEPAPXNYECKYHO K}'IaCCI/ICpVIKa-
UMK AaHHbIX WX BblAe/TNTb B HUX KNacTepbl, OﬁpaTI/ITer K Moaynto Claster
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Analysis - KnacTepHblil aHanus.

Mogynb COAepXWUT BCECTOPOHHMUIA MHCTPYMEHTapuidi Ans KnacTepusa-
umm (MeTtof, k-cpeaHux, nepapxmyeckas knaccuukaumsa n ap.)- BosmoxHble
MeTpukun: EBKNnAoBa, MaHxaTTeHcKas, Yebbiwesckas n gp. MoxeT 6biTb
BbIMOJIHEH KNaCTepHbIA aHan3 Ype3BbluyainHoO 60/1bLIOr0 06beMa.

Mopgynb «J1or-nUHEeRHbIA aHann3»

Ecnu BaM Hy>XHO MpoaHann3MpoBaTh CMOXHbIE MHOrOYPOBHEBbIE Tab-
/MUbl, KaK 3TO 6GblBaeT, Hanpumep, B COLMOMOIUM NPU aHann3e MacCOBbIX
onpocoB, Bocnonb3yinTech Mogynem Log-Linear Analysis - Jlor-nuHeiiHbiii
aHanms.

Mogaynb COLEPXWT MOMHbIA WHCTPYMeHTapuid Nor-nuHeliHbIX npoue-
Jyp 41 MHOTOYPOBHEBbIX TabnuL 4yacToT. MoryT 6biTb NPOaHaIN3MPOBaHbI
06a Tuna Tabauy - NO/HbIe U HENO/HbIe (CO CTPYKTYPHbIMU Hynamu). Tab-
ANLBI 4AcTOT MOTYT GbITb MOCTPOEHbI U3 HE06PaBOTaHHbLIX AaHHbIX WU He-
NocpesCcTBEHHO BBefeHbl B cucTeMy. B npouecce 06paboTku nonb3oBaTesb
MOXeT MPOCMaTpMBaTh KakK MUCXOA4HYH Tabnuuy, Tak M MapruHanbHble Tab-
amupl. Takxke MMeeTcs npouejypa aBTOMAaTMYECKOro Bbi6opa Haunyullei
MOZenu.

BbiBof, pe3ynbTaToB BK/OYAET B cebsi G-KBajpaTt, CTaHAAPTHbLIA Nup-
COHOBCKMIA XM-KBaZpaT, C NOAXOAALMMUN CTEMEHAMU CBOGOALI U YPOBHAMM
3HauMMOCTK, Habngaemble N 0Xugaemble TabnnLbl, MapruHanbHble Tabam-
Ubl U ApYyrue XapakTepucTuku. padmueckMe BO3MOXHOCTW, AOCTYMHbIE B
MOAyne, BKNHOYAKT pasHooOpasHblie 2- N 3-MepHble Fpaguku, CNpoeKTUpo-
BaHHble [Nf BW3yanuM3auuu TabnAuy 4acToT (BKIOUAS WHTEpPaKTUBHbIE,
ynpasnsiemble Nofib30BaTeNleM KacKafbl FMCTOrpaMm, 3-MepHble FucTorpam-
Mbl, NO3BONSAKOLME NPOCMATPUBATL MOCNOMAHO TabnnLbl C HECKONbKUMU BXO-
famu), rpauku HabngaeMblX U MOAOTHAHHbLIX 4acTOT, Pa3HOOGpasHble
rpaky 0CTaTKOB U MHOTOE fpYroe.

Moaynb «HenuHeliHoe olleHUBaHME»

Ecnn Bbl XOTUTe ONpeAenuTb HeNWHelHble 3aBUCUMOCTU B AaHHbIX,
MoforHatb K HUM (YHKLWOHAaNbHble KpWBble, 06paTuTeCb K MOAYM0
Nonlinear Estimation - HennHeliHOe oueHUBaHMe.

Mogynb npefocTaBnseT BO3MOXHOCTb OCYLLECTBUTb MOAFOHKY K Ha-
61t0aeMbIM JaHHbIM KPWBOW, NO CyLLecTBy, N060ro Tuna.

OfiHa M3 YHUKaNbHbIX BO3MOXHOCTEN MOAyna (B OTAMYMe OT Tpagu-
LIMOHHbIX NPOrpamMM HeNHEeRHOro OLeHNBaHUA) B TOM, YTO B HEM He Hakna-
[bIBAOTCA OrpaHMYeHns Ha pasmep (haiina obpabaTbiBaeMblX JaHHbIX.

OUEHKN MOryT ObITb MOCTPOEHbl C MOMOLLbI OLEHOK MeTofa Hau-
MeHbLUMX KBafpaToB, MeToAa MaKCUManbHOro npaBfonofobus wav 3agaH-
HOV nonb3oBaTeneM PYHKLMN NOTePb.

Monb3oBaTenb MOXeT BblOpaTb OAHY M3 YeTbipex BbIYUCAUTENbHbIX
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npoueayp: KBa3UHbIOTOHOBCKWI MeTof, CUMIIEKC-METoA, MeToh Xyka-
[JxuBca, meToa Po3eH6poka. Mo/b3oBaTe/lb MOXET ONpeaennTb Nto6oi Tvn
HeNMHelHOM Mogenu, HaGpaB COOTBETCTBYIOLLEE YPaBHEHUE B PeAaKTope.
Kpome Toro, fonyckaeTcs MCMOMb30BaHWE IOFMYECKUX ornepaTopoB. Bnaro-
[aps 3TOMY MOTYT ObiTb OLEHEHbl pa3pblBHblE PErPecCUOHHbIE MOAENU U
MOZENM, BKNHOUAKOLLME MHAMKATOPHbIE MEPEMEHHbIE.

MporpamMa OCYLLECTB/SIET MOJHbIA KOHTPOMb 3a BCEMW acnekTamu
BbIUMC/IMTE/BbHBIX NpoLeayp (HadanbHOe 3HauYeHWe, pasmep Luara, KpUTepuii
CXOAMMOCTM U T. fi,). BONbIUMHCTBO OGbIYHBIX HEIMHEHBIX PEFPECCUOHHBIX
MOfeneii 3a4aHo B MOZY/e U MOXET GbiTb MPOCTO BbIGPAHO M3 MEHHO.

Mogaynb «KaHoHUMYecKas KOppensuus»

Mogynb BKNtOuaeT B cebs Wupokuii Habop mpoueayp ANS BbIMOJSHe-
HMA KAHOHWYECKOro KOPPeNsuMOHHOIO aHann3a; UCCnedoBaHus CBA3WN MeX-
[y ABYMS MHOXeCTBaMu nepeMeHHbIX. Mofynb MoXxeT 06pabaTbiBaTb Bek-
TOPHbIE [aHHble W KOPPEeNALMOHHbIE MATPULbl U BbIYUCAATL BCE CTaH-
[apTHble KaHOHUYECKNe KOPPenALMOHHbIE CTATUCTUKMN (BKIOYas COOCTBEH-
Hble BEKTOpa, COBCTBEHHbIE 3Ha4YeHUs, KOIPPULMEHTbI U3ObITOYHOCTH, Ka-
HOHWYECKMe Beca, Harpysku, KpUTEPUM 3HAYMMOCTU ANA KaXKAOT0 KOPHSA U
T.0.).

Moaynb «AHaNN3 ANUTENbHOCTENR XUSHU»

Ecnn Baww faHHble MPeAcTaBnsatoT CO60M Tabnuubl XW3HeW, Kak, Ha-
npuMep, B MeAULIMHE WM CTPax0BaHUK, W Bbl XOTUTE NPOaHANIN3NPOBATh KX,
Bocnonb3yintecb Mogynem Survival Analysis - AHannu3 gnuTenbHocTeN
SKU3HW.

Mogynb npegnaraet o6WMPHbIA HabOp MeTOA0B aHanW3a LeH3ypupo-
BaHHbIX [JaHHbIX M3 COLMOMOrNM, BMONOTrMKN, MEAULMHBI, a TaKKe MnpoLeay-
pbl, UCNOMb3YEMble B MHXEHEPUW U MapkeTuHre (HanpumMep, KOHTPONb Kaue-
CTBa, OLEHKa HafeXHocTu v Ap.). JONONHUTENLHO BbIYUCNAOTCA Tabnuubl
XW3HW C pasfIMYHbIMU ONucaTelbHbIMU CTaTUCTUKAMK 1 OLeHKamy KannaHa-
Meiiepa.

Mporpamma obecrneynBaeT MOMAHYIO NOALEPXKKY 4 OCHOBHbIX pasBe-
[OYHbIX Mofeneit aHannsa: Mofenb Kokca MponopuyoHanbHbIX PUCKOB, 3KC-
MOHEeHLMaNbHY0 PEerpeccUOHHY0 MOAENb, NIOFTHOPMANbHYH W HOPMaNbHYHO
perpeccmMoHHble MOAeny ¢ pacLUMpPeHHbIMN UarHOCTUKaMU.

Ecnu Bbl XOTWUTe OLEHUTb BEPOATHOCTb OTKA30B CNOXHOW CUCTEMbI Ha
OCHOBe CTaTUCTMKM O0TKa30B, BOCNO/b3YyWTeCh METOLAMMW 3TOTO MOLYNS.

Mogaynb «AHann3 BPEMEHHbIX PAL0B U NPOrHO3MPOBaHUE

MpeanonoXxum, Bbl UCCNeAyeTe Kakoi-nmbo husnmueckuit mpouecc u
XOTWTE OLEHWUTb CMEKTP MOLHOCTU WM UCCNefyeTe 3KOHOMMWYECKUid psj
AaHHbIX, HanpuMep Kypc akuUwii, W XOTUTe CMpPOrHO3MpPOBaTb €ro Ha He-
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CKONbKO fHel Bneped. 3aecb noneseH moaynb Time Series/Forecastine -
AHann3 BPEMEHHbIX PAA0B U NPOTHO3MPOBaHMeE. 8
H,v AHanu3 BpemMenHbP pAL0B aKTUBHO MPUMEHSETCA B [E€N0BbIX Hayu-
HbIX U MHXEHEPHbIX MccneaoBaHusax. Moaynb npegnaraet WWPOKWIA Habop
METOAOB aHanu3a. VImMeloTca BCECTOPOHHME BO3MOXHOCTW Mpeobpa3oBaHus
npoueanypo “ ° 6° JIbLLIOA Ha6°P FPaCDgKOB N CTATUCTUYECKUX
npouenyp. ns BOCCTaHOBNIEHUA MPONYLLEHHbIX HAabMAEHUA MOTYT ObiTb
MCMOMb30BaHbl MHTEPMONALMOHHbIE METO/bI.

Mogynb COCTOMT M3 HECKONbKMX 06WMUX npouesyp, 06beAnHEHHbIX
BOKpY! AMHaMM4ecKoro rpauyeckoro npeacTaBneHns BPEMEHHbIX PSA0B 1
UX CrNaXMBaKoLWnx/MOAeNpyLWnx npeobpasoBaHmii. Mosb3oBaTens MOXeT
CMOAEeNnpoBaTb OAHOBPEMEHHO HECKONbKO PSAAO0B M BbINONHATbLI epato
TUBHBIM YTO-eCM  aHanu3, Habnwgas rpaguyeckoe npefacTeneHue psja

ar ? : I M*‘PapiKaM B QACTCVe STATISTICA, rpadwmkn psgoB moryt
ObITb MpeAcTaBfeHbl HA 3KPaHEe B YBE/IMYEHHOM PeXMMe, CXKaTbiMW pa3Bep-

HYTbIMU UKW CABUHYTLIMU OWH OTHOCUTENILHO APYroro. P
MeToabl npeobpa3oBaHUA PALOB BK/IOYAKOT: UCKIKOUYEHWe CPefHero

Tpema, B3BELEHHOE CKOJb,,lWe. cpegHee, MeAMaHHOETrumxHul™’

(hunbTpayuio, B3ATUE pa3HOCTEN C IO6LIM CABMIOM 1M MHOTO€e Apyroe

2 160 LeSPoPARMIAT (a8l Tec kP IRl SORRELHB ST AADL
LLero cpeAHero) CoAep>KaT MOMHbIA HAbop WMHCTPYMEHTOB ANS CE30HHOW u
Hece3oHHOMW npouedypbl ARIMA ¢ BCTpoeHHbIMU nNpeobpa3oBaHUAMU NPO

M BT AL VR JudaynB MRS TSR HeopathBendh Adyple
(cnekTpanbHOro) aHanusa ¢ rpadukamu NepuoforpamMm, CreKTpanbHo
NJOTHOCTW, aMNAUTYAaMu 1 asamy U T. 4. Tpu NOCTPOEHUM OLLEHOK CeK
TpanbHOl MAOTHOCTM JOCTYMNEH LWIMPOKUIA BbIGOP CMEKTPabHbLIX OKOH B TOM
uncne 3a7aBaeMblX NMOJIb30BATENIEM OKOH.

[Jwnanor AHanu3 pacnpefeneHHbIX 1aroB N03BOASET NOCTPOUTL permnec
CUI0 OJJHOTO psfa ,,a ApYyroii. B HeM MOXHO OLEHUTb MOAENN Kak C uKCu-
POBaHHLIMU flaramu, Tak W ¢ HEU3BECTHLIMU 3apaHee. o)

Mogynb «MogennpoBaHue CTPYKTYPHbIMU ypaBHeHUAMU» (SEPATH)

Ecnn Bbl XOTUTE MOCTPOUTHL U TECTUPOBATL PasMyHble MOAeNn 00b-

em/ioLme CTPYKTYPY CBA3el Mexay HabniofaeMbiMi nepemMeHHbIMK’ BOC-
nonb3yurtecs mogynem SEPA TH. ’ BOC

MofenmpoBaHue CTPYKTYPHbIMU YpPaBHEHUSIMU - MOLLHAs TexXHWKa
MHOFOMEPHOT0 CTaTUCTUYECKOTrO aHanu3a, passuTas B nocnefHee I Abl ©
MMEIOLAs LeNblo COeAMHUTL CTAaTUCTUUYECKME METOAbl C MeTKamMu [ opHU

n NOOYSB” ! * e

B 3aknto4yeHvie HaNnOMHMM, YTO KOMMbIOTEPHbIE METOAbI aHannsa - 3To
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NNLWb peanu3auus, crnocob NPUMEHEHUs MaTeMaTUUecKnx MeTofoB. Mpume-
HSis MaTeMaTM4Yeckue MeTOfbl HEeoBXOAWMO YUMTbIBaTb, YTO MaTemaTuye-
CKMii aHanN3 3KCMEepUMEHTabHbIX HaBMAEHUIA - 3TO TOMBKO YacCTb WCCe-
[0BaHUs, KOTOPYH ClieflyeT paccMaTpuBaTh B KOHTEKCTE BCEX MpoG/ieM, on-
pefensonx KauecTBO HayuyHoil paboTbl. POpPMY/IMPOBKA OCHOBHOI 3afaun
UcCnefoBaHUs, BbIGOP COOTBETCTBYIOLLErO 3afave MeToda W crocoba opra-
HU3aLWK UCCNEeLOBaHUs, 0COBEHHOCTM 0TGOPA M XapaKTep MO/yYeHHbIX JaH-
HbIX - BCE 3TO SBNSETCS MEPBUYHLIM W OMpefensieT BbIGOP afieKBaTHOTO Me-
TOfla MaTeMaTUUYECKOro aHasm3a 1, B KOHEYHOM CUETe, BAIMSET Ha [OCTOBEp-
HOCTb MOJyYeHHbIX Pe3ynbTaToB. Mpu 3TOM aKTWBHOE MCMONb30BaHVE KOM-
MbIOTEPHBIX METOZOB MO3BOSMT MOAHATH Ha 60Miee BLICOKWI YpOBEHb Mpu-
MeHeHMe MaTeMaTU4ecKuxX MeTOAOB aHajv3a B MPOBOAWMOM Hay4YHOM MC-
CNefloBaHUM.
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