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TocynapcTBeHHBIE CTaTHCTHYECKUE 00CIeIOBAHNS, TIPO-
BomuMBIe PoccTaToM, B BHIE TOCTOSTHHOTO HAOMIONEHUS 110
(hopMaM rocynapCTBEHHOM CTaTHCTUUECKON OTYETHOCTH HITH
B BHJIC OTHOCHUTEJIBHO PEAKUX, HO 00BEMHBIX MEPEITUCEH, TIpeI-
CTaBJIAIOT COOOM CII0KHBIC MHOTOYPOBHEBBIC U MHOTO3TAIl-
HBIE MEPOTIPUATHS, B KOTOPBIC BOBJICKACTCS MHOXKECTBO HC-
TTOJTHUTEIIEH ¥ CIICIIHATHCTOB CITY>KOBI TOCYIapCTBCHHON CTa-
TUCTHKHU. Heo0X0MMOCTh HCTIOIH30BAHMUS CIOKHBIX YKOHO-
MHKO-MaT€MaTHIECKHUX U COIHMOIOTHYSCKUX METOMOJOTHIA,
peam3yeMBbIX HCIOTHUTESAMH 00CIIeIOBAaHUS TI0 METOIUKAM
Poccrara, a Takke cTporoif KOOPAWHAIIMHN TAIIOB U UCTIOTHU-
Tenel TpedyeT HaTM9IHs Pa3BUTOU cucmeMbl YNpagieHus Ka-
yecmeom cmamucmudeckux oocredosanuti. Takast cuctema
B IICPBYIO OYEPE/Ib IODKHA aIEKBATHO ¥ MAKCUMAJIbHO OOBEK-
THBHO PACCYUTHIBATD ITOKA3aTENIH KaueCTBa CTATUCTHYCCKOTO
00CIIeIOBaHUSA U €70 DTAIOB, a TAKXKE OBITH CIIOCOOHOM IMO-
MOTaTh B BBISABJICHUH U YCTPAHCHHUH «Y3KHX» MECT, OTPHIIa-
TEJIBHO CKA3bIBAIOIIMXCS HAa KAY€CTBE CTATUCTHYECKOTO IPO-
nykra Poccrara.

PetitTnnarosas onenka kagectsa (POK) obcnenoBanms npen-
Ha3HaYeHa JUII OTOOpaKeHUSI HHTYUTHUBHO MMOHATHBIM 00pa-
30M B OJHOM YHCII¢ TOTO YPOBHS KauecTBa (CHHTCTHUCCKU
TTOTyYEeHHOTO T10 MTOKA3aTeNIsIM acIIeKTOB KauyeCTBa), KOTOPOE
JIOJDKEH UMETh KOHEUHBIH MPOAYKT 00CIe0BaHMS IIPH TIPO-
BEICHHH BCEX TEX MEPOIPUATHH, CTETICHb IOJHOTHI MCIIOJTHE-
HUS KOTOPBIX U3MEPSICTC 110 pe3y/IbTaTaM 3all0THEHHUS aHKe-
ThI TOBEPEHHBIM dKcriepToM. Ha Takom 3Tame co3gaHus CH-
CTEMBI yIIPABICHHUS KaueCTBOM aHAIMTHYECKAs 3a/1aua 0CTa-
eTCsl He3aMKHYTOM, Tak kak ¢ POK HHKak He CBA3BIBAIOTCS
ycwiTus (3aTpaThl), KOTOPhIE OKA3aIiCh HEOOXOMUMBI TS JT0-
CTIDKCHUS PACCUNTAHHOTO YPOBHSL. TakKe OTCYTCTBYET CBSI3b
(1 moka3arenb ee) ¢ HeN30eKHBIMH OITHOKaMH, KOTOPEIE BO3-
HUKAFOT B IIpoIIecce 00CIeIOBaHNS B PE3yIBTaTe OCO3HAHHBIX
KOMITPOMICCOB MEXKITy TPYIAOEMKOCTBIO, PeabHBIMHU pecyp-
caM¥ ¥ CpOKaMHU MCIIOTHEHUS 00CIIeTOBaHNS.

[To pesynbratam amnpobaiuu nporpammsl pacuera POK
paccMOTpHUM MeXaHu3M (hOpMUPOBaHHS O0IIEH OLIEHKH, TIO/I-
pa3ymMeBasi, 4TO U3MEpPSIEMbIMU 3HAUCHUSIMH YPOBHEH MpH-
3HAKOB Ka4eCTBa MOTYT OBITh U YPOBEHB IICHBI OIIHUOKH, U
TPYIIOEMKOCTb (3aTPaTHOCTh) TOTO acleKTa, Ha KOTOPhIi Ha-
TIPaBJICH BOIIPOC aHKETHI.

A.]IFOI)I/ITM Ha3HA4YC¢HUsA BE€COB O0TBETOB
H pacueTa BE€COB BOIIPOCOB

Pacuer peﬁTHHI‘OBOﬁ OII€CHKH Kadyc€CTBa O6CJ'IC,I[OB3HI/I$I
OCHOBBIBACTCS HA YTBEPKACHUM 4 pl'iOI'i TOro, 4YT0 MaKCHUMaJlb-

Has OIICHKa MOYKeT UMETh 3HaueHue He Ooiee 1 (uenas eau-
HUIIa), TI0 aHAJIOTHUH C OIIEHKOH BEpOATHOCTU. Takum obpa-
30M, BCE ITPOMEKYTOUHBIE JOJIM U COCTABIISIOIINE OIIEHKH T10
JTanam o0CIeJOBaHHS U acleKTaM KauecTBa JOJIKHbI OBITh
MEHBIIIE eIMHUIIBI K 0TOOPaXaTh €€ CTPYKTYPY B TOJISX €1~
HULBL. Takoe npeacraBieHne yIo0Ho UIst TAONMYHBIX U Ipa-
(pryecKnX HHTEPIPETALNi, 0TOOpaKEHHH, TP HEOOXOJMMO-
CTH YUCJIOBBIX 3HAYECHUH B IMPpOUCHTaxX U T. II.

ba3oBblii Bec BOIIpoca aHKETHI

Kaxxmprit Bompoc aHKETHI TOMKESH NMETh CBOH 0a30BBIN
BEC, B UJICaJIbHOM CJTy4ae COOTBETCTBYIOIINI BAXKHOCTH CMBIC-
Ja BOIIpoca B o01Ieit oneHke kagecTBa. OUeBUIHBIM MTPHOITH-
JKEHHEM K 9TOMY OyJieT Ha3HaueHHe 6a30BOro Beca BOIIPOCOB
B BHJIC PABHEIX JOJICH €IUHUILI B 3aBUCUMOCTH OT O0IIEro
KOJTMYEeCTBA BOMPOCOB B aHKeTe. B cymiecTByioniemM Ha MO-
MEHT anpoOaniy BApHaHTE aHKETHI MPUCYTcTBOBaO 120 Bom-
pocoB. 3HAYUT, 0A30BBII BEC KaXKIOTO BOIPOCA HMEET 3HAUC-
nue 1/120-i, mmu 0,0083333.

Beca oTBeTOB

B aHkeTe mpenycMOTpEHBI [1Ba BUJa OTBETOB: aJIbTEpHa-
THUBHBIE U COBMECTHBIE. PazHuUIa MEX Iy HIMU B TOM, 4TO U3
aJbTEPHAaTUBHBIX OTBETOB MO>KHO YKa3aTh TOJIBKO OZIMH, TaK
KaK OHHM I10 CBOEH CYIIHOCTH HE COBMECTHMBI U OTPAXKAIOT
CUTYaLlUH, IPUBOISIIMUE K Pa3HbIM YPOBHSIM KaueCTBa B pac-
CMaTpPUBAEMOH B BONIPOCE NETATN3ALNH, HATPUMED:

21 Kak Bbl oueHHMBaeTe Harpy3Ky Ha pecnoHgeHTa, CBA3aHHYIO C
NpoACIHHTENBHOCTBH) MHTEPBbLI) MK C 3aNoNHEHHEM
BONPOCHHKA?

1 O 3To Nerko coenats B npegenax 20 MUHYT
2 Q

0

3T0 MOWET BbiTh CASNEHO B NpeAsnax 45 MUHYT

TpefyeTtca Gonee nonrwit neprog, Yem 45 MUHYT

CoBMeECTHEIC OTBCTBI, HAITPOTHUB, OTPAKAKOT XaPAKTCPU-
CTHUKH Ka4€CTBa, KOTOPbIC MOXXHO CKJIaJAbIBATh, HAIIPpUMEP:

* CraThs HANKCaHA 10 Pe3yNbTaraM ampoOaIiy KOMIBIOTEPHON MPOTPAMMBI IS pacdeTa OICHKH KadecTBa Pe3yJabTaTOB MPOBEICHUS CTATH-
CTHYECKUX 00CIeN0oBaHUil, MPOBEACHHON crenuaniucramMu Poccrara B mae 2007 .
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25 Kakne meTogbl TECTHPOBAHWA BONPOCHHUKA MCNONbL30BANNCH?

O0000ad

BeifopoyHoe TECTMpOBAHWE BONPOCOE

& 0O

Ka4yecTeeHHOS TECTMDOBAHWE NOHHMaHKMA BONPOCOE PECNOHOSHTAMM!
Ka4yecTeeHHOS TECTMDOBAHWE NOHHMaHKMA BONPOCOE PECNOHOSHTAMM!

Ka4yecTeeHHOS TECTMDOBAHWE NOHHMaHKMA BONPOCOE PECNOHOSHTAMM!

2. NposkTHpoBAHNE
obcneaceaHHA

1. UenocTHoCcTh

MpeasapMTENsHOE TECTHPOBAHWME BONDOCHWKE Ha Hebonbwon enibopre

BEpMdMHIKM C MHTEDBEIEPEMKM NOCNE NpeaBapHTENEHOMD TECTHPOBAHHMEA

MHTEpBRD oKyc-rpynn
HMHTEHCHMBHOE MHTEDBLID

Mo3roBof WTypM

TlosicHeHME 110 3aITOTHECHUIO COACPIKUTCA B CTpaHH‘IHOﬁ CHOCKC aHKCTHI:

O - AnsrepHaTHBHBIE BApPHAHTHI OTBETOB; MOxkHO otMeTuTs TOJIBKO OZIH!
Q - CoBmecTHbIe BapraHThI 0TBeTOB; MOkHO oTMeTuTh HECKOJIBKO OTBETOB!

Ha »Tux ocoOGeHHOCTIX (hOpMyIHpPOBAHHS BOIIPOCOB U
OTBETOB M OCHOBBIBAETCS Ha3HaYeHHE 0A30BBIX BECOB OTBE-
TOB M pacueT CoIepKaTeIbHOr0 Beca BOIpoca.

CIUCKH BOTIPOCOB M OTBETOB B COOTBETCTBHH ¢ TexHuue-
CKMM 3alaHieM Ha [ ocyapCcTBEHHBIN KOHTPAKT XpaHATCs B
BHUJIC CBSI3aHHBIX TaONuII 6a3bl naHHbIX popmara MS ACCESS,
KoTopas uMeeT umsi Qmeta.mdb.

Koatl HomsepOTner.
7d 1

o mErko coEnaTE 8 npeaessx 20 ey

76 3

I[J'IS[ coemecmublx omeenoe NO0JIKHO BBINOJIHATHC APY-
roe nmpaBujio: Ccymma 3HAYCHUH BCEX OTBETOB Ha BOIIPOC, KO-
TOPBIC ONMCBIBAOT BO3MOXXHOCTH B J_'[eﬁCTBI/ISIX WK B OLICHHU-

TercTOTEeETs

75 2 7o HOWET SwTh CIERAHD B NPESENAX 45 HUWYT a,
Tesshyerod Dones goRrel Nepead, ves 45 Ryt i,

st anemepnamugnvix omeemog 3HAYEHUE KAKIOT0 U3 UX
06a30BBIX BECOB (J10JICiT) HE MOXKET MIPEBHIIIATH CAUHUILY, [T0-
3TOMY Ha3HadeHHe 0a30BOrO Beca B MHTEpBaJIe OT HYJS 10
€JIMHUIIBI TOJKHO COOTBETCTBOBATh CTETIEHH CYIIECTBEHHO-
CTH BJIMSTHUS Ha KAYECTBO PE3YNIETATOB 00CIICIOBAHIS TOM allb-
TEpHATHUBBI ACHCTBUI MU OLIEHUBAEMOM CUTyalluH, KOTOpast
OINUCBIBAETCS B OTBETE:

| BecOmaeTa

=

L A

BaeMoOM CUTyalluu, HE JOJI’KHA MPEBLIIIATh €AUHUILY, B IPO-
CTOM CJIy4ac - 10JKHa OBITH paBHaA ei:

Cob6ctBenno pacuer POK coctont B cyMMHpOBaHHH TIPO-
n3Be/ICHNH 6a30BBIX BECOB BOIIPOCOB M COZIEPIKATEIBHBIX BE-
COB BOTIPOCA, KOTOPHIH MPEACTABIET COO0M ComepKaTeIHbHBINH
BEC OTMEUCHHOT'0 B aHKETE EANHCTBEHHOTO OTBETA HA BOIIPOC
JUTS AJIbTEPHATUBHBIX OTBETOB MJIM Ha CyMMY COZIepsKaTeIbHBIX
BECOB OTMEUEHHBIX B aHKETE COBMECTHBIX OTBETOB.

Kax1p1it BOIpoc aHKETHI HIMEET OTMETKY NPHHAJIEKHO-

TeswcrTeeTa PesciiTneTa
a1 MpE=pBaApHTENEHOE TECTANGEAHHE BOMDOCHEES HA Hefonswod enfiopce i1
91z EpH QA C HETEN S RaHE 108 PR [ TE N H O D TECTHED B M A a1
9z 3 Ka4SCTRas-E TECTHRIESHAE MOHEMBHEE BONDGOOE Demonges-ramn . MHTepini arye-rpyin oz
9% 4 KayecTrersoe TECTHPOEIHAE MOHHMAHES BONPOCOE PEMOHSEHTARR T HHTESOmDe HHTEDBEID a3
Qg 5 Koy erToEspine TECTHROBAMAT M0 HHFT IS DONPooon REmaigEsimann . Moironod wTyps [1 )
a5 6 Bl poiHos TeCTapoSaHiE BORDOCGE 0,1

CTH K OIIPEACIICHHOMY 3TaIly 06CJ'IGZ[OBaHI/I$[ 1 OTMCTKY IIpU-
HAJJIC)KHOCTH K ONIPCACIICHHOMY ACIICKTY Ka4eCTBa. Pacuer
komrroHeHTOB POK 110 5Tammam O6C.]'IGI[OB3HI/I${ M aClICKTaM Ka-
YeCTBa COCTOUT B CYMMUPOBAHUHN PACCYUTAHHBIX COACPIKA-
TCJIbHBIX BECOB BOIIPOCOB 11O ONNMCAHHOMY BBIIIC AJITOPUTMY
I10 COOTBETCTBYIOIIUM HNPUHAIIICIKHOCTAM.

Oruer o OJHOMY O6CJ'ICJ_'[0B3HI/IIO BBITTIAIUT TaK:
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®EJIEPAJIBHASL CJIY)XBA TOCYJAPCTBEHHO! CTATUCTUKU
OT4eT CUCTEMBI OLIEHKH Ka4€CTBA CTATUCTHYECKUX
o0cleqoBaHmit

OxoHuaHue Tadaumb! 1

4 |BBoja M 00padoTKa JaHHBIX

Pesynbrarsl pacyera POK 1o sTanam obcnenoBanus 1. IlenoctHOCTH 0,055
M aCIICKTaM Ka4€CTBa 3. JlocToBEpHOCTD 0,029
4.  TouHocTh 0,000
T 1
abuua 5. CBOEBpPEMEHHOCTh 0,000
POK 1o 3Ttanam 00c/ieI0BaHUS H ACMEKTAM Ka4eCcTBa POK »tama 0,084
B],]ﬁopoq"()e 00cJIeI0BaHNEe MAJIBIX “pellnpp[ﬂ’[‘"ﬁ 5 |AHAIU3 ACNEKTOB KA4eCTBA BbINYCKAEMbIX JAHHbIX
no ¢popme Ne MIT 1. IenoctHOCTh 0,008
2. BocrtpeboBaHHOCTH 0,024
1 |Pemenue o npoBeaeHun 00cjieI0BAaHUA 3. JlocTOBEpPHOCTh 0,016
1. llenoctHOCTH 0,014 4. Tounocts 0,055
2.  BocrpeGoBanHOCTH 0,011 5. CBOEBpEMEHHOCTh 0,028
POK >1ama 0,025 7. MHTepnpeTupyemMocTh 0,008
8.  CormacoBaHHOCTh 0,042
2 |IIpoexTHpOBaHME 00C/IEIOBAHUS
1. IlemocTHOCTH 0,073 POK rana 0,182
3. Jlocroseprocts 0.030 6 |/{oxymMeHTAaIHsi ¥ pacHpocTpaHeH!e JaAHHBIX
1. IlenocTHOCTB 0,000
4.  TodHOCTH 0,023
2. Bocrpe6oBaHHOCTH 0,013
8.  CormacoBaHHOCTh 0,008
6. JlocTynHOCTh 0,047
POK stana 0,133
Tan 2 POK 31ana 0,060
3 |IloaroroBka K cOOPY MEPBHYHBIX TAHHBIX 7 |Veonepmencraonanme
1. Henocrrocts 0,077 1. IlenocTHOCTH 0,000
3. JlocTtoBepHOCTH 0,031 POK >Tana 0,000
POK sTana 0,108 POK oGcaenoBanus 0,592

3. JocTtoBepHOCTb

4. ToyHOCTb

5. CBoeBpeMEHHOCTb

6. JocTynHocTb

2. BoctpeboBaHHOCTb

1. LlenocTHocTb

8. CornacoBaHHOCTb

7. VIHTepnpeTnpyeMocTb

Juarpamma 1. Pacnipenenenue HakomiieHHbIX foJieil POK no acnekram kauyectBa
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3. MogroToska
K cOOpy NepBUYHBIX AAHHbBIX

4. Beog v obpaboTka
[[aHHbIX

5. AHanu3 acnekToB kayecTBa
BbINyCKaeMbIX AaHHbIX

2. MNpoekTpoBaHue obcrnenoBaHNs

1. PewweHue o npoBeaeHun obenegosaHuns

6. [lokyMeHTauusi U pacnpocTpaHeHve
OaHHbIX

Juarpamma 2. Pacnpenenenue HakomjeHHbIX Aojeii POK mo sTanam o6cienoBanus

Tabmmra 2
IlepexpecTHast Taduua adcon0THBIX AoJeii POK no sTanam oGciieqoBaHus 1 acnekTaM KadyecTBa
1. Leno- | 2. Bocrpe- | 3. Hocro- | 4. Tounocts |S.Csoespe-|6. Jocryn-| 7. Untep- | 8. Corna- | Hroro
CTHOCTh | GOBaHHOCTBH | BEPHOCTH MEHHOCTb HOCTb [peTHpY- | COBaHHOCTH
eMOCTh

1. Pemenue o npoBeeHNH
o0cre0BaHus 0,014 0,011 0,025
2. IlpoexTupopanue obcnes0-
BaHUS 0,073 0,030 0,023 0,008 0,133
3. ITonroroBka K cOopy nep-
BHUYHBIX JIaHHBIX 0,077 0,031 0,108
4. BBoa 1 00paboTKa 1aHHBIX 0,055 0,029 0,084
5. AHanu3 acreKToB KayecTBa
BBIITYCKaEMbIX JIaHHBIX 0,008 0,024 0,016 0,055 0,028 0,008 0,042 0,182
6. JlokyMeHTalus U pacrpo-
CTpaHEHHE JaHHBIX 0,013 0,047 0,060
7. YCcoBEpIIEHCTBOBAHUE 0,000
Hroro 0,227 0,048 0,106 0,078 0,028 0,047 0,008 0,050 0,592

B tabnuue 1 otuera orpaskens! komnoHeHTsl POK nocie-
JIOBATENBHO 110 3Tanam o0cieI0BaHuUs C IeTallu3aluen 1o ac-
NeKTaM KauecTBa. B mepBoii U nocienHel CTpokax ConepKuT-
cs1 POK o6cnenioBanust.

Juarpammsl 1 1 2 moka3bIBalOT pacipeesieHue KOMIIo-
HeHT (noneit) POK mo acnekram kauectBa 1 3Tanam oocieno-
BaHUsI.

B nepekpecTHoit TabnuIe 2 OTpaXkeHa MoJHast JeTann3a-
uus komnoHeHT POK 1o sramam o0cieqoBaHus U aClieKTaM
KayecTBa B a0COMOTHBIX 3HaueHus1X kK POK oOcnenoBanust.

Ilena onrnOku U 3aTPaTHOCTH KaXJIOTO OTAEIBHOIO Me-
pPOTIPHUATHSI, METOAOIOTHYECKOTO MM OPTraHU3aIllIOHHOTO
peLIeHuns] MOTYT UMETh (DYHKIIUH OTHOCUTEIIbHBIX 3HAYCHUIH,

Bonpocvl cmamucmuku, 12/2007

CYILIECTBEHHO HE COBIAJAIOIINE IPYT C JPYrOM U C aHallo-
TMYHBIMU YpoBHsIME (yHKIHi kommoneHT POK 1o acriekram
kauecTBa. K mpumepy, BBIOOp MeTona BHIOOPOYHOTO 00CIE-
JIOBaHMsI OKa3bIBaeT CYILECTBEHHOE BIMsHUE Ha KaueCTBO (TO4-
HOCTbh) BBIBOJIOB, @ Pa3HHUIIA B IPOU3BOJICTBEHHBIX 3aTpaTax
MEXY METOJaMU MOKET ObITh HECYLIECTBEHHOM, TaK KakK B
CpPaBHUBAEMBIX BApPHAHTAaX MOXKET ObITh IPUMEHEHO OJHO U
10 ke cTaructrueckoe [10. OxHako odmias cxema GpopMupo-
BaHUSI aHKEThI KAYE€CTBA, yCTAHOBKA OTHOCUTEJBHBIX YPOBHEH
KOMIIOHEHT M pacdeT 0011el OLlEHKH MOTYT OBbITh BIIOJIHE Me-
TOJI0JIOTUYECKH OTHOPOJAHBIMH.

PelTUHTOBBIC OIICHKH KaueCTBa B TOM BH/IE, KOTOPBIH ObLI
anpoOUPOBaH, SIBJISIFOTCSI OIIEHKAMH IIPOIyKTa 00CIeI0BaHUS
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TI0 IIIKAJIE HOMPeOUMENbCKUX KAYecme npoOyKma CTaTUCTH-
YECKOTO «IIPOU3BOACTBAY. I pacmpeHus aHA I THIECKO-
TO IMOTEHIIAAIA CHCTEMBI YIIPABIICHUS KA9€CTBOM MPEICTaB-
NsieTCsl HEOOXOAMMBIM JOTOTHUTH aHAIIM3UPYEMBIE TIOKa3a-
TEJH KaueCTBA IIKATaMH OIMTHOOK ¥ CTONMOCTH 3aTpPaT, CBS-
3aHHBIX C KAYECTBOM. ITO HEHICHTHYHBIC II0KA3aTelI HeHICH-
TUYHOU TUHAMUKH, U paccMoTpeHHble Hamu POK Henb3s Ha-
MPSAMYIO UCTIONB30BaTh IS CTOMMOCTHOM OIICHKH KauecTBa
MPOIYKTa CTATUCTHYECKOTO 00CIICIOBAHNS.

Crnenys METOAOIOTUYECKON OJHOPOIHOCTH, BO3MOXKHO
TIPUMEHEHIE CXEMBI U3MEPCHUS U pacdeTa IoKa3aTenei IIeHbI
OIMOOK ¥ CTOMMOCTH 3aTpart, aHAIOTHIHON OITICAHHON BBIIIIC.
OueHka OTHOCUTENBHBIX AOJIEH oKa3aTenell B CpaBHEHUH C
BEPXHHUM IPEIEIIOM, TI0 CYTH, SIBISETCS UICATHHBIM COCTOS-
HHEM U3MEePSeMOT0 acIlleKTa, MPOIecca WK MPOLEyPHI 00-
CJIEIOBAHUS B BUJIE BOTIPOCHUKA, 3aMTOITHAEMOT0 SKCIIEPTOM,
T03BOJISIET NOJIYYHUTh OLIEHKH, CTPYKTYpHO 0AHOpoaHbIe POK
OTpeOUTENHCKOI mKaibl. ClieyeT MOAYepKHY T, 9TO 00CY K-
JaeMEbIe IOKa3aTeIH [IEHBI OITUOOK M CTOMMOCTH 3aTpPaT - 3TO
He ellle OIHY aCIEKThI KaueCTBa, aHAJIOTMYHEIE TOYHOCTH, I1e-
JIOCTHOCTH U TIp. U3 paccMoTpeHHoi moaenu POK, a nono:n-
HUTENBHBIC PAa3MEPHOCTH peai3alliy aHATN3UPYEMBIX acIeK-
toB. Kaxnoe cocrosinue ouenuBaembix POK skcneprom ac-
IIEKTOB UMEET CBOE 3HAYEHHUE I[EHBI OIMMOKHU, CBI3aHHOU C

STHM COCTOSIHUEM, M CBOE 3HAYEHHE 3aTpart, HeOOXOIMMBIX
JUTSL TOCTHYKEHHSI TOTO COCTOSIHUS MOTPEOUTENBCKOTO Kade-
CTBa.

MeTom0IOTHYECKH BCE TPH Pa3MEPHOCTH OICHKH Kaue-
CTBa, U3MEPSIEMBbIE ITyTEM OIPOCa IKCIIEPTOB MO aHKETE Ka-
YeCTBAa, MOTYT OBITh HE CBSI3aHBI HA YPOBHE aHKET U BOIIPO-
COB, TO €CTh OYIyT MPEACTABIATH COOON TPH OTAEIBHBIX IO
COZIEPIKAHUIO U KOJTMUYECTBY BOIIPOCOB aHKeThI. Takoit Bapu-
aHT o3BoJsgeT nony4ate POK mo Bcem Tpem pasmMepHOCTIM
kadecTBa. OTHAKO MOXKHO CYIIIECTBEHHO YBEINYHUTH AaHATTUTH-
YeCKHe BO3MOXKHOCTH MOJIEH OLIEHKH KaueCTBa, €CIH MaK-
CHMAJTbHO COTTOCTABUMO CBSI3aTh TPU AHKETHI C JeTan3aieit
JIO0 aCMeKTOB M JaXe BILIOTh 10 BOMPOCOB. B 3TOM cityuae
CYIIECTBEHHO 00JIeryaeTcst 3a/1a4a MOUCcKa «0COOBIX» 3BEHb-
€B MPOIIEAYPbI 00CIETOBAHUS: «Y3KUX» MECT MO MOTCHIHU-
ANBHBIM 3aTpaTaM, OIHOKaM, CPOKaM UCTIOHEHHUS U TIp.

PazymeeTcs, 4T0 HEOOXOIUMBI T0Ka3aTENbHBIE HCCIIE 0~
BaHMsI, KOTOPBIE TIO3BOJISIT OTMPEISTUTD HEMPOCThIE PYHKIIUU
HM3MeEHEHHS OTHOCHUTENLHEIX ITOKa3aTellel KauecTBa [0 BCEM
TPEM M3MEPEHHSIM B MPHUBSI3KE K TEM BOMPOCAM aHKEThI, KO-
TOPBIE METO/I0JIOTHUECKU TPU3BAHBI U3MEPATH COCTOSHUS
ACIEKTOB Ka4eCTBa MO MOTPEOUTEIbCKUM KauecTBaM, [EeHEe
OUIMOOK U CTOMMOCTH YCHIIHIA JIJIs1 JOCTUTHYTOT'O (JI0CTHrae-
MOT0) COCTOSTHUS 00CIIeIOBAHUS.

OBBEKTOB*

IEHA OIIIABKHA, CBA3AHHAS C OIIEHKOM IMPABAJI UIEHTU®UKALINA

®apug benunens,

Ynusepcumem Ilyamve, Ilapuoc, @Ppanyus,

Muuens I'pron-Peowm,

Yuueepcumem Copbounnet [lapuc -11, Ilapusic, @Ppanyus

1. BBeaenue

Pacnipenenenre 00bEKTOB IO TPYIIIAM - IIEHTPaIbHAS IIPO-
6sema cratuctuku. OOBIYHO 00CYKACHUE IPOOJIEMBI COCpe-
JOTOYMBAETCS Ha CIIOCO0E MMOCTPOCHUS MPABHII TPUHAIIEK-
HOCTH, TECTaX U IPOBEPKax BAJIMAHOCTH. MBI paccMaTprBaeM
3[1€Ch AIOCTEPUOPHYIO OLIEHKY UMEIOIIIXCS [TPABUII, KOTOPast
YUUTHIBAET LIieHy omnOKH. Takas olieHKa Mo3BoJIsieT 00OHApY-
JKHBATh pa3lInuHbIe MPOOJIEMBI, BKIIIOYasi BO3MOKHOCTHU HPO-
LEypHI 110 OTIPEAEIICHUIO TPUHAIIEKHOCTH OOBEKTOB K KJlac-
caM, Ka4eCTBO JIOCTYITHBIX IAHHBIX WU OTIPeIeNICHHs KJIACCOB.

Pacrnipenenenusi, paccMaTpuBaeMbIe B CTaThe, MOTYT OBITh
OIMCATEeNbHBIMU WM MHAYKTUBHBIMH. [lepBas cutyarust 3a-
KITI0YaeTCs B pacpe/ielieHNH Ha OCHOBE IIEPBUYHBIX JaHHBIX.
Bropas cutyaiysi paccMaTpuBaeT yIpaBlisieMbIe METOJIBI C
o0ydeHueM, Takue, Kak JUCKpUMUHAaHTHBIA aHanu3 (LDA,
QDA), nTorucTu4ecKyo AUCKPUMMHAINIO, METO OIOPHBIX
BeKTOpOB (SVM), iepeBbs peIIeHHH U T. 1.

* TlepeBox ¢ aHmmiickoro kaua. couuon. Hayk C.B. Cremanosa.
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Jiist 5THX ABYX MyTe pacrpeeICHUs OIIMOKH 3aBUCAT OT
KaueCTBa JaHHBbIX. B OCO6€HHOCTI/I JJTA ypaBJIAEMBIX METOI0OB
KJ'IaCCI/I(i)I/IKaHI/II/I OHII/I6KI/I MOT'YT ABJIATHCA CJIEACTBUEM PA3HO-
00pa3HbIX MPUYHH, TAKUX, KaK CIIOCOOHOCTH 3THX JAHHBIX TIPS~
CKa3bIBaTh, OIIPEIEICHHUE NPEICKA3aHHON KaTeropualbHON
TIePEMEHHOM, BEIOOD 00yYaroIiero oopasiia, MeToI0JIOTHSI IT0-
CTPOCHHUS IpaBUiIa ONpeAeSeHUS NMPUHAIIEKHOCTH, BpeMs
YCTOWYMBOCTH ITPABUII OIPENIEIICHUS U T. 1.

B HameM uccie1oBaHuM - 3TO U3yUeHHE OLIHOOK OIpesie-
JICHUSI IPUHAUIEKHOCTH (KIaccu(uKalym) B Cirydasx, Korjaa
CBsI3aHHBIE [IEHBI OIMOOK HEOAHOPOIHBI U, CIIEI0BATENBHO,
UCIIO0JIb30BaHUE HOPM TOJIBKO ITPABHIIBHON KIIacCH(HKAIIIK He-
JOCTaTOYHO.

B craructuyeckoii muTepaTtype rurnore3y 0 HEOGHOPOAHOM
I[eHe OIIMOKY paccMaTpHUBAIOT JIMIIb TOT/IA, KOT/IA pa3padarsl-
BAIOT M YTBEp K AatoT paBuio pemtenus [3]. K coxanenuto, B
pEaNbHBIX CUTYalUsIX yTBEPKISHHBIE paBHJIa KilacCupHKa-
MW, MUHUMH3HPYS HEKOTOPYIO (DYHKIIUIO [IEHBI, MOTYT IIPH-
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BOJIUTH K MOBBIIICHHBIM [IEHAM OIIHUOKHN KJIACCH(HKALIIH.

B st0i1 cTaThe paccMaTprBaeTCS CHTYALHS TIOCT-M3YYeHHS,
TO €CTb IpaBHiIa KIacCU(PHUKAIINN YXKe JaHBI, 1 MBI TOJDKHBI
OLICHUTb HX, UCIIONIB3YS HAOMIONEHNS 110 HOBOH BEIOOPKE. MBI
YaCTO CTATKMBAEMCSI C CUTyaluel, Koraa HeoOxoauma KoH(H-
JICHIMAIBHOCTH MM KOTIA TIPEAOTIPEIeNICHHbIN KJ1ace pacipe-
JIENICHNS ¥ KIIacC TPOMCXOXKICHNUS peai30BaHbl TOIBKO Kak
00pasIisl HHANBUIYYMOB. B cTpaxoBanum, Hanpumep, oOpa-
3€I] MOXKET OBITh IIPEIICTABIIEH JIIOIBMH, TTIOJIBEP>KEHHBIMHU He-
KOTOPOMY PHCKY 3a TpEeesioM IIEpBOTO rofa Mocie MOIIH-
CKH.

[Mpennaraemslii HAMH TOAXOA COCTOMT B OIICHKE TPABUI
pactpeneneHus (kaccupuKanum), ACTIONb3YIONIeH HHACKC,
KOTODBIH SABJISIETCS. HEKOTOPBIM 0000IIIEHIEM HOPMBI IIPABHIIb-
HOH knmaccudukaryy. YToObI BEIMHCIATE YPOBHU 3HAYMMOCTH
HaOJII0[aeMOT0 3HAYEHHS TAKOTO WHJIEKCA, MBI CHUTAEM, YTO
p-3HauCHHUE SIBIISIETCS CBSI3aHHBIM C HyJICBOM T'MITOTE30H, CO-
CTOSIIIEH B MPHEMIIEMOCTH YPOBHS IICHBI OIIHOKH.

OnpeneneHne p-3HadyeHHs TPUBOIHT K TPOOIeMe HelTMHEeH-
HOTO ITPOTPaMMHPOBAHHMS, KOTOPYO MOXKHO PEIINTb, UCIIONb-
3ysl TOCTYITHBIE TTaKeThl YUCIOBOTO aHanmu3a. [y mpocToro
CiTy4ast TpeX 3Ha4eHHH [IEHBI MBI TIpe/ylaracM aHaTUTHIECKOe
penieHue.

2. MeTomoJiorus

Onpedenenus u popmanusm. JlaBaiite 0003HAYNM MHO-
JKECTBO 0OBEKTOB Kak (2, a ' - CBA3aHHYIO METOUHYIO IIepe-
MEHHYIO, TaKyI0, 4TO:

Y: Q- G= (gl,...,gq),
w - Y(w.

Mzr o6031HagnMm C 1 B Ka4eCTBE LICHBI ommnOku knaccudu-
KaIluH, KOTOpas CBA3aHa C METKOM g,, PUCBOEHHON 00BEKTY
13 TPYIIIBI TPOMCXOXKIEHNS g,

rae Y (Q - G) - nmpaBrIIO MapKUPOBKH [TO ecThb Y () co-
CTOMT U3 KJIacca pacipeneneHus 1 oobexkra wu C - mepe-
MEHHOH 1eHs! (To ectb C(w) = C, , xorna Y(w) =g, u Y(w) =g)].

Paccmotpum ciywaiinyro nepemennyto Z(Q - [0,1]), toe
Z(w) n3MmepsieT ypoBeHb COOTBETCTBHUS MEXIY KIIACCOM pac-
TIpeIeNICHUsSI X KITACCOM TTPOMCXOXKICHNUS JUTsT 00BEKTa (. YUH-
THIBast CTPATU(GUIIMPOBAHHBII XapaKkTep oOpa3ma (BEIOOpKN),
MHTEPECYIOIasl Hac MpobjeMa 3aKII04aeTcss B TOM, YTOOBI
BBIBECTH CPaBHEHHE MEX Ty KJIACCOM pacIpeaeeH s U Kirac-
COM TIPOUCXOXKICHUS JUTS BCeX 00BEKTOB 13 .

MEI IpetaraeM CTaTHCTUYECKIH MHIEKC, KOTOPHIA n3Me-
psieT ypoBeHb COOTBETCTBHUS MEXTy QyHKIMAMH Y u Y, mc-
TIOJIB3Ys JaHHbIe HaOmoneHnii. Takoit MHIEKC eCcTh INHEeHAS
KOMOHMHAIIHS COOTBETCTBHIT BHIOOPOUHBIX TIEPEMEHHBIX.

TI'unomesa npuemnemoii yenw. O603namMm {(a,, p, ) :
:k,[=1,...,q} BEepOsATHOCTH pacIpeaeiIeHus IepeMEeHHOH Z, TO
ecthb () - BOSMOXHBIC 3HA4CHUS Z, a (p, ) - CBS3aHHBIC C
HUMH BEPOSITHOCTH.

OueBUIHO, YTO [IEHA OIMOKHM perIeHnus oOpaTHa BO3pa-
CTAHHIO YPOBHsI COOTBETCTBH. CIIe/loBaTeNbHO, Q) 2, KOT-
maC, < C[J..

ki1
Cpe/:[Hee IICHBI OIINOKH pacnpeaciCeHusa 3a1acTCs Kak

E(Z)=%,,C,,p, 1A hukenposanHoro nopora O [ K Hyie-
Basi THIIOTE3a IIPHUEMIIEMOH LICHBI €CTh!

H()(C’ @ . {(p“) D E+,qxq’ zk,lpk,l=l’zk,l Ck,lpk,l < 6}

O0603HauMM gepe3 Z, (h=1,....,q j=1,...,n,) MIEpEMENHBIE
BBIOOPKH, IMEIOIIHE pacTIpeieeH e, TAKoe, KaK Z.

MBEI cauTaeM, 9To 3TOT CITydail ABJISIETCSI BecbMa 3aBUCH-
MBIM OT TOTO, OCYIIIECTBIISIACH BEIOOPKA C BO3BPAILICHIEM HITH
0e3 BO3BpAILCHHS, €CITN BENMYMHA TPYIII OblTa 3HAYNTETIHHOM.

O606uiennas nopma npagunvhoil Knaccuguxayuu. B xa-
YEeCTBE CTATUCTUYECKOTO WHIEKCA, M3MEPSIOIIEr0 COOTBET-
CTBHE MEKIY QYHKIMAME Y U (J, TIpH JaHHOM BBIOOpKe Z* =

= (ZhJ_ ) ,,» MBI TIpEJUTaraem:

Ny
T, (Z", a,w)= Z ,,Z,.
Jj=

3nece n=n+t ... tn,mw= (w,,), - 9TO Iapamerp Beca,
KOTOPBIM OJIMHAKOBO B3BEIIINBAIOTCS BEIOOPKH U3 OHOM H TO#
e TpynIbl. Mbl ipeiiaraem, 6e3 notepu oomHocTH (without
loss of generality - w.0.1.g.), TONOXKUTEIHHBIC KOMIIOHCHTBI,
Z%n,w = 1u,cCren0BarenbHo, TW(Z("), a,w)d[0,1].

3amMeTHM, YTO AJIsI PABHOTO Beca M YHUKAJIBHOTO THIIA
OIKOKN MBI UMEEM JIEJTO C KJIACCUYECKH KOPPEKTHON HOPMOH

1
Kkinaccuukaumn T, Z",(3)( ;)), rrie 9, - koaddurment Kpo-

HeKepa.
3. BeposITHOCTHBIE HCCJIEI0BAHUA

Acumnmomuueckoe pacnpedenenue. T wy (Z™, a, w) ectb
JIMHENHAs KOM6I/IHaHI/I${ MYJIbTUHOMHUAJIbHBIX IICPEMEHHBIX. Ha
OCHOBE TPEATOJIOKEHIS O HE3aBUCUMOCTH BBIOOPOYHBIX TIe-
PEMEHHBIX U CXOMUMOCTH 2, 71, Wzn, , MBI TIOJTy4aeM M3 Teope-
™Mbl JIungeoepra [2, p. 359-362]:

Ty,y H,
O

oo -

N(O,l),l’l - 00’ (1)

e Hn(ﬁ) = Zk,l ak,l pk,l u 0'"2@) = (Zk,l ak,lz pk,l - (zl\:l ak,l pl\:l)z)

zon,w .

UToObI UCTIONB30BATh BHILICONUCAHHBII PE3yNbTaT, KOTO-
PBIi IPUBOJUT K rayCCOBON MOZEIH, C IPAKTUYECKON TOUKH
3pEHUs, Mbl JIOJDKHBI TIIATEIBHO PACCMOTPETh CIEAYIOLIUE
HETUIIMYHBIE CIIy4au.

IIpoonema onmumuzayuu Gv1uUCIeHUA P-3HAYEHUA.
YuuteiBast HabmogaeMoe 3Ha4ueHue £ ot 7' 4,y » MBI IMEEM JIEII0
C BBIYHCIIEHHEM CBA3aHHOTO p-3HaYeHNUs. 3[eCh ONpeeieHuE,
COOTBETCTBYIOLIEE CAMOMY MOIIIHOMY TECTY, COLEPKUT p-3Ha-
yenue(r) = maxp_pmb (1, ,st/p0 H,(C, 0)).

Iycrs F, ([0,1] - R) ects QpyHKums, Takas, 410
t=p(p)_ 1

g, (;) \/Zh nhwfwh

F,,(p).
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HU

I/ICHOJ'ILSYH ACUMIITOTUYICCKOC paCpeACICHUC, TOJTYIUM

1 —
p-3HaveHue (1) =@ (ﬁ max F, ,(p)),
z h nhwn,h

rae @ - sto CDF ({ynkuns pacnpenenenus sepostHoct) N(0,1)
pacrnpeseneHus.

2

Berancnenue p-value npuBoAuT K clienyrowieii 3agade on-
TUMU3AINH:

max £, (p) = L2
Problem(M.d) : OO o(p)
Eltpm H,(C,d).

[Nopsimok 3amaun d COOTBETCTBYET KOJIMUYECTBY HEOIMHAKO-
BBIX HEHYJICBBIX 3HAYEHHH IICHBI.

3neck orpanmyenus H (C, 0) ecTh JMHeHbIE HEPABEHCTBA,
a L - muHeiHas (QYHKIHSI KOMIIOHEHT p U O €CTh KBaJpaT, TO
ecthb F,, (p) ectb HenuHeliHas pyHKuus. Jlist perennus rias-
Ho¥ 3agaun (M.d) MOXHO OBIIO OBI MCTIONB30BaTh MITH COOT-
BETCTBEHHO a/1allTHPOBATh IIPOLIEAY P ONITUMU3ALIAH HelUHel-
HO20 npocpammuposanus. OTIeTbHBIE AITOPUTMBI B BUAE ad
hoc MoxHo HaiiTn 1o azpecy: Logiciel Stat [UT Niort <http://
www-math.univ-poitiers.fr/Stat/>

4. Ilpnnoxenne: Cay4aii 3agaumn (M.2)

Coryuaii 3agaun (M.2) OTHOCHTENBHO YacTO BCTPEYaeTCs B
peaNbHBIX CUTYaIUAX ¥ IMEET IIPOCTOE aHATNTHIECKOE Pellie-
Hue. 151 3TOT0 CIydast Mbl IMEEM JIeJI0 C TPEMsI 3HAUCHHSIMU
(6e3 orpannuenus obmHoctn) C,, =1, C, 0 npu 1 > C> 0.
[lepemeHnHast COOTBETCTBUS Z ONIPEAECIISETCS CIIeIYIOINM 00-
pasom:
l,eecm C(w)=0 (p),
a,ecmu Cw)=C (p,),
0,ecmCw)=1 (I-p,—p,),

Z(w) =

H 3aaa4a onTUuMuU3alvui UMECT BU/:

1= p —0p,
p+a’p, —(p +ap,)

Hnax E,,(9)= F,, (pyr pa) = 7

Problem(M.2) : p 20, p,20, p+p, <1,

Cpa +(1=py = py) <9O.

1 o o

Mp1 nosyyaem penieHue 3aaa4qu (M. 2), Uconb3ys ciemny-
IOIIIKE PAcCyKICHUSI.

Jemma 1. JIns ¢, a J[0,1] u C, 0 Takux, uto 1 > C> >0,
Makcumym uist F, (x, y) Oynet nocturayt npu (C-1)y -x+1=0.

- 1
ITycts MBI 3aa1uM 7 = % us= o1 Jlns (x,y) Takux,

YTO y = sx + 7 (TO €CTh OTpaHUYEHHE IICHbI B BUJIE I'PAHHIIbI)
F,, (xy)=G(x),rne
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—-(I+as)x+t—ar
J-(+as)’x* +(1+a’s—2ar-2a’rs)x+a’(r—r’)

MBI ycTaHaBIMBAEM CIICAYIOIIN pe3ynbTar.

G(x)=

Cyxpenwe 1. ITycts A= A(a,C,t) = (1-as)(1-a’s =2t +2ast)
u x,()=—(@’rs—a’stQr-1)-2art+ar—-1t)/Na,C,t). Torna
YCTaHaBIIMBAETCS CIEYIOIINM pe3ybTar:

o (x,(2)), ecim x,(¢+) O[1 —é,l -9l 1 A<,

— C
max F,, (x,y)=0 5
énax(G(l _E)’G(] —0) B IPOTHBHOM CJIy4ae.

O napamempax. [lapametpsl a, O, C 3a1a10TCsI MOTB30Ba-
TENSIMH 00CYKJaeMON METOIOJIOTHH, a 3HAYEHHE  3aBUCHT U
TIOJTy9eHO U3 JaHHBIX. Br10op a = 0,5 mpuBoaut k UMP tecty
(uniformly most powerful - paBHOMepHO HanboIee OOITHIT KpH-
TEPHIi), KOTOPHII HCTIONB3YeT KITacC CTATHCTHK |’ wr (Z», a, w).

1
=— 2 =
Br16op w,, ) MHUHUMH3HDYET 2, n,w, >, KOTHa 2, n,w, |

= 1. Jlyis1 TaKOTO BEIGOpa W, p-3Hauenue(f) = @ (Vn max F (D)
COCTAaBIISICT BEPXHIOK IPaHUILY [Tt APYTHX BEIOOPOB.

IMpumep: a =C=0,5u0<C.

3amaua 31ech cocTouT B Makcummsanuum F (X, y) =
B t—x— 05
T 025y - (x +05y)

Ha CHUCTE€ME OrpaHH4YECHUU

H={(x,):y>0,x+y<Lx+05y 21-3}.

MBI HCXOIM W3 TIPEIBIAYINETO CYKICHUS:

OVn(t-1+8)
I ————, eClli
_N0556-9
max p-3Hadenue () = [J

Nn(t-1+0)
B IPOTHMBHOM CJIy4ac.
H Vo -o°

B kavecTBe HILTIOCTpAIAN MBI IPUBOANM TaOIHITY. 3a1aH-
HBIC 3HAYCHUS ! OTPAKAIOT peabHbIe CUTyannuu. CBsI3aHHBIC
P-3HAYCHUS PACCUMTAHBI TSI HEKOTOPBIX O.

t>1-9,

Tabnuma

Beruucaenust 1as n = 50

{-3HAYCHUE S-3HAYEHHE \'n max F,, max p - 3HaueHue(?)
0,90 0,20 2,887 0,998
0,15 1,543 0,939
0,10 0,000 0,500
0,05 -2,357 0,009
0,75 0,20 -1,443 0,074
0,15 -3,086 0,001
0,10 -5,303 0,000
0,05 -9,428 0,000
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5. 3akaoueHue

Hcmoms3yst 00001IeHHYT0, IPaBUITFHO KITaCCH()UIIAPOBAH-
HYI0 HOpMY, IIpH MHTEpIIpeTanny HaOIoqaeMoro 3HaYeHUS
TIOSIBJISICTCS] BOSMOXXHOCTD OOBEIMHATE CITydan C HEOAHOPO-
HOU TIeHo# ormmOkw. B kadecTBe Oymy X MPHIoKeHUH U pac-
MIAPEHHST METOANKH MBI IIPEIIONIaraeM CIICAYIOIHe HarpaB-
JICHUS UCCIIEIOBAHMH:

- ICCTIEJOBaHMNE TEX K€ CAMBIX CTATUCTHK COOTBETCTBHS B
HE rayCcCOBCKOM ciydae. Takue cirydan UMeIOT MECTO, ECIIH 7
MaJIo MM KOT/a Beca He cOalaHCHpPOBaHbI;

- MCCIIEZIOBAaHUE JAPYTHX CTATHCTHK, U3MEPSIOIINX Ka4eCTBO
TIPaBUJI pacTpeeNIeHus]/ Ki1acCu(UKALIH TPH OTPAHWIEHHIX
I10 IICHE OIIHOKH,

- pacuIMpeHue MOHATHS EHbI OIIUOKHU C TEM, YTOOBI yIH-
TBHIBaTh CTPYKTYPY KJIACCOB. JTa CTPyKTypa HHOT/A 3aJaeTCs

MEpaMu OIIM30CTH MCIKAY KiTaCCaMU U1 KOHCYHBIX Y3JI0B 1€~
pcBa peIHGHPII;‘I WA AT YIIOPAAOYCHHBIX KJIACCOB.
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HOBBIE U3/JAHUA HHO®OPMAIITHOHHO-H3/IATE/IbCKOI'O IIEHTPA
«CTATHCTHUKA POCCUHH»

Cumonosa M./I.
«Cucmema Hauyuonanvuovlx cuemos. Cuem npouseoocmaear

(VuebHoe nocobue)

B yuebnom nocobuu paccmampusaemcsi 0CHO8HOU pazoei cucmemvl Hayuonauvivix cuemos (CHC OOH-93)
u Esponeiickou cucmemor cuemos (ECC-95) - popmuposanue oobasnennoi cmoumocmu. Onpedeneno 3Hauerue
NPOU3800CMEA PAIUYHBIX YCIYe U UX 8KIAO 8 CO30anue 000ABIEHHOU CIOUMOCIU CEPbL PHIHOYHBIX U HEPLIHOY-

HblX yciye u 8cell IKOHOMUKU.

B npunooicenusx npeocmagienvl anarumudeckue mabauysl, 0eMOHCMpupylouue OUHAMUKY U CIPYKMYpYy
MAKPOIKOHOMUHECKUX NOKA3ameiell 8 MeKywux U NOCMOSIHHbIX YeHAax HeKomopulx cmpat - unenog OOCP.

Yuebnoe nocobue npedcmasisiem memooonrocuteckuil u npaKmuieckuil unmepec 0Jisk CImyOeHmo8 u Mazuc-
MPAHMO8, 0OYUAIOWUXCS NO IKOHOMULECKUM CHEYUATbHOCIAM, d Makdice O npedcmasumenei npeonpunuma-

MenbCKOoLl Cpeovl.
Dopmam 14,5%21 cm
Obwvem 232 c.

Konocrnuuwvin B.U.
«Memoouka oyenku nokazameneii CMEPMHOCMU 8 CIMPAXOBAHUU HCUTHU)

B nybauxayuu paccmampusaemcsi 60npoc KOppeKmHoU OYeHKU CMEPMHOCMU 01 pabombl Ha pblHKe cmpa-
xosanus xcusnu. Ommeuaemcs paziudue nokazameineti 0OuenonyIAYyUOHHOU CMEPMHOCIU U 8b100POYHOT, UCNONb-
3yembix 051 OYeHKU mapughos no npozpammam cmpaxosanus sxcuzhu. Ilpeonosicena memoouka oyeHku 6b100po-
HOU CMEPMHOCIU 3ACMPAXOBAHHBIX 8 YCL08UAX He0OCMAamKa UH@oOpMayuy Ha ciabopassumom pbiHke CImpaxosa-

HUS JICU3HU.

Dopmam 14,5%21 cm
Obvem 80 c.

ITpuobpectu u3AaHUA U HONYYUTH JOMOJIHUTEIbHYIO MHGOPMAIMIO MOXKHO B
HNudopmanmonno-n3aarensckom neHTpe «Craructuka Poccun»
o anpecy: 107450, MockBa, yi1. Msacauukas, nom 39;
Ten.: (495) 607-49-41, 607-42-52; e-mail: shop@infostat.ru
[IpencraButensctBo B Cankr-IletepOypre:
197376, Cankr-Ilerepoypr, yi. [Ipogeccopa ITonosa, 1. 39;
ten./pakc: (812) 235-83-08; e-mail: spb_infostat@mail.ru
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