IIpunoxenne 3
MeTtoanyecKue peKoOMeH AU

10 OlleHKe MOrPelIHOCTell B NPAKTHYECKUX 3aJaHUsSIX
BCEPOCCUIICKOI 0JIMMIINAAbI IIKOJLHUKOB 10 (PU3UKe
U KPUTEPHUSAX UX OLleHUBAHUS

W3mepenue mr060# pr3nyeckoil BETUUMHBI 1aeT Pe3yibTaT, OTIUYAIOUIMICA OT UCTHHHOTO
M3-32 HECOBEPILIEHCTBA HAIIMX OPraHOB YYBCTB, MPUOOPOB, a TAKXKE CTATHCTUYECKOTO XapakTepa
HN3Yy4aCMbIX ﬂBHeHI/If/’I, Korga HCKOHTPOJIMPYCMBIC BIIMAHUA MOTYT IIPUBCCTU K Pa3HbIM PE3yJibTaTaM
«OJIMHAKOBBIX» U3MepeHuil. [IoaToMy HEOTheMIIEMO YacThIO JIF000T0 (PU3UYECKOTO IKCIIEPUMEHTA
ABIISIETCSl OLIEHKA IMOTPEIIHOCTH IMOJIYYEHHOIro pe3yjbTaTa, Tak Kak 0e3 3TOro M3 pe3ylbTaToB
M3MEpPEHUI HEBO3MOXKHO C/IeTIaTh 000CHOBAaHHBIE BBIBOIBI.

B ycnoBusix nmpakTu4eckoro Typa pu3n4eckux OJMMITHA] IIKOJIBHUKOB (M CBI3aHHOTO C HUM
nedunuTa BpeMeHH) TpeOyeTcs OILIEHKAa IMOTPEIIHOCTH IO MOPSAKY BEJIUYUHBI (OTKIOHEHHE OT
MPAaBWJIBHOTO 3HAYCHHUs HE Oojiee yeM B 3 pasa) 0ObIM pa3yMHBIM criocobom. Hmxke maercs
NEpCUCHb OCHOBHBLIX METOJ0B OLICHKU HOFpeHIHOCTGfI " KPUTCPHUU OLICHUBAHMA.

Bonee moapoOHyr0 MHGOPMAIUIO O CITOCO0aX OIEHKU MOTPEITHOCTeH MOXKHO MPOYHUTATH B
OJTHOM U3 y4eOHBIX mocoowmii [1-5].

1. OcHOBHBIE METOAbI OIIEHKH MOTPENIHOCTEeH

1.1. O0mas crparerusi OeHKH MOTPEIHOCTEeH

B ycnoBusx geduuMta BpeMEHHM IpeasiaraeTcs  CleAylollas — CTpaTerus OLEHKH
MIOTPEUIHOCTEM.

JUig mpsAAIMBIX W3MEPEHHM OLIEHUBAETCSl TOJIBKO MPUOOpHAs MOTPEIIHOCTh, KOTOpas 3aTeM
NEPECYNTHIBAETCS B IPUOOPHYIO MOTPEIIHOCTh PacUeTHBIX BeIMuuH. CTatuctudeckas (ciydaiiHas)
MOTPEITHOCTh OIEHUBAETCS MO Pa3dpocy KOHEUYHOW BeNW4uHBI. [loiHas mOrpemHocTs KOHEYHOU
BEJIMUMHBI OLIEHUBAETCS KaK «CyMMay MPUOOPHOM M CTaTUCTUYECKOM.

Ecnu cratuctryeckas MOrperiHoCTb MPSIMOTO U3MEPEHHUS CHIIBHO MPEBBIIAET TPUOOPHYIO U
MMEETCSI JOCTaTOUYHO BPEMEHU U PECYPCOB ISl IOBTOPEHUS KaXI0T0 OIbITa HE MEHee 3-X pa3, TO
MOKHO BBIYUCIIUTH CTATUCTHYECKYIO IOTPEIIHOCTH JUISl MPSAMBIX W3MEPEHHUH, MOJYYHUTh IOJIHYIO
MOTPEIIHOCTh MPSAMBIX M3MEPEHUN M 3aT€M IIE€PECUUTaTh €€ B IOJIHYK MOTPEIIHOCTh MUTOrOBOMN
BEJIMYMHBI.

1.2. Ouenka npuOOPHOI MOTrPEIHOCTH MPSAMBIX U3MepeHM it

W3-3a HecoBepieHCTBA M3MEPHUTENBHBIX NPUOOPOB pe3yibTaThl U3MEPEHHH HaM Bceraa
U3BECTHBI C OMPEETICHHOM NorpemHocThio. PasymHas oneHka mpuOOpHOi MOTPEUTHOCTH SBIISETCS
CIEAYIOLLEH:

1. TlorpemHocTh H3MEPSIEMBIX BEIMYMH MOKHO TNPUHUMATh paBHOM L€HE JeJeHUS
U3MEPUTENIBHOTO MpUOopa (3a UCKIIIOYEHUEM HECKOJIBKHUX CITy4aeB).

2. Jlns cTpenoyHbBIX MPUOOPOB MOrPEUIHOCTh OMpENENseTcs Kak MpPOM3BEICHHE Kiacca
TOYHOCTH Ha Tpeaen usMepenus. [Ipu 3ToM jomyckaeTcss IpUHUMATh MOTPEIIHOCTh CTPEIOYHOTO
pudopa paBHOM IIEHE JICTICHUSI.

3. Jlns ¢ poBbIX U3MEPUTENBHBIX MPUOOPOB Pa3yMHBIM 3HAUEHHEM MOTPEIIHOCTH MPSIMOTO
W3MEPEHUS SIBIIIOTCS 3 €UHUIIBI TIOCIIEIHETO pa3paia, HO He MeHee 1% OT u3MepsieMoi BETNYMHBI.
Jlydiie cripoCUTh Y KIOPU O MOTPEUTHOCTH BBIIAHHOTO BaM LU(POBOTo mpudopa.

4. B HEKOTOPBIX CIIy4asx METOJ W3MEPEHUN He MO3BOJIET MCIOJIb30BaTh U3MEPUTEIbHBIN
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puOOp ¢ 3asABJICHHON TOYHOCTHI0. Hanmpumep, mpsimoe n3MepeHue AuamMeTpa apruka THHEHKOU WK
HN3MCPCHUC BPEMCHU 3JICKTPOHHBIM CCKYHIOMCPOM, 3allyCKACMbIM U OCTAaHABJIMBACMbBIM YCJIOBCKOM.
B takux CJIydadx 3HAYCHHUC IMOIpCIIHOCTHU NPAMOro M3MCPCHUSA 6YI[CT MMPEBLINIATL MOTPCHIHOCTD
U3MEPUTEIIBHOTO MPUOOPa U OLIEHUBAETCS U3 Pa3yMHBIX COOOpayKEeHHH.

1.3. Crioco0bl OLIEHKH MOTPEeNIHOCTel BHIYUCISIeMbIX BeJIUYUH

[TorpentHoCTh BEIYUCIISAEMBIX BETMYUH MOYKHO OLIEHHUBAThH MO CIACAYIOIIUM IPABHIIAM:

1. Merox rpanutl. [lorpenmHocTh pac4eTHON BEIMUUHBI ONPEACIISICTCS KaK IMOJypa3HOCTh €
MaKCUMaJIbHO W MHHUMAaJIbHO BO3MOXXHBIX 3HAYEHUW, IMOJYYCHHBIX C yYE€TOM IOTPEITHOCTEH
I/I3MepeHHbIX (I/IHI/I BBIYHCIICHHBIX paHee) BCJIMYHH.

2. Tlepecuer mo mpocteiM (opmynam. [lpu cIOKEHUM BEIWYMH CKIAIBIBAIOTCS WX
a6COJIIOTHBIe HOFpeIHHOCTI/I, a HpI/I YMHO)KGHI/II/I Wi AOACJICHUHN — OTHOCUTCIIBHBIC. I[OHyCKaeTCSI
BMECTO CIIOKCHUA HOFpGHIHOCTef/'I BBIYHUCIIATH KOpeHI) nu3 CYMMI)I nux KBaI[paTOB.

3. Ilepecuer yepe3 uacTHbIE MPOHM3BOAHBIC. PacueTHas ¢opMmyna paccmaTpuBaeTcs Kak
(byHKIMS HECKONBKUX MepeMeHHBIX. [lorpentHocTs onpeaensercs Kak KOpeHb U3 CYMMBI KBaApaToOB
BKJIQJIOB KaXXJOW IEPEMEHHOH B IIOTPEIIHOCTh pAcYCTHOW BEIWYMHBL. BKiam mnepeMeHHOM
BBIUMCIISIETCS] KaK MIPOU3BE/ICHUE YAaCTHOW MPOU3BOIHON MO JTaHHOM MMepeMEeHHON Ha a0COMIOTHYIO
HOFpeHIHOCTI) HaHHOﬁ HepeMeHHOI\/JI. HOHyCKaeTCﬂ BMECTO KOpHSI n3 CYMMI)I KBaI[paTOB BBIITIOJIHATH
MpsIMOE CYMMHPOBAHHUE.

1.4 Ouenka craTucTHYeCKOM MOTPEeIIHOCTH

N3-3a BO3MOXKHBIX HEKOHTPOJIMPYEMBIX CIY4alHBIX (AKTOPOB pe3yJabTaThl pa3HBIX
HKCIIEPUMEHTOB, BBITIOJHEHHBIX B OJMHAKOBBIX YCIOBHUSIX, MOTYT OKa3aTbCsl Pa3HBIMH (Hampumep,
JTAJIbHOCTB I10JIeTa «OJIMHAKOBBIX)» CHAPSAA0B MOXKET MEHATHCS OT BBICTpEIIA K BhICTpely). BennuunHa,
OTKCHIBAIONIAsi BO3MOXHBIE OTKJIIOHEHUS HW3MEPEHUH Uu3-3a BIMSAHUS CIydyailHBIX (aKTOpPOB,
Ha3bIBAETCS] CTATUCTUYECKON (MM CIy4alHOM) MOrpemHoCThI0. [l OLEHKH TaKoi MOrpemHoCcTH
HEOOXOIMMO BBIMOIHUTH HECKOJIBKO M3MEPEHHH (pU3HUecKOil BenurHbl (He MeHee 5-6). Haubomnee
MPABWIBHBIM METOJOM C TOYKU 3pEHHUSI TEOPHM IOTPEIIHOCTE ObUIO Obl BBIOJHEHUE Ka)J10T0
OTbITa HECKOJIBKO Pa3 B OJMHAKOBBIX YCIOBUSAX U OLIEHKA CTaTUCTMUYECKOM MOrPEUIHOCTH Ka)I10i
u3MepsieMoil BenuuuHbl. Ha mpakTuke 310 TpeOyeT OoueHb MHOIO BPEMEHHM U CHJI, TIO3TOMY B
YCIOBUAX OJIMMIIMAJHOIO JKCIIEPUMEHTA JOIYCKAETCS OLEHUBATh CTaTUCTHYECKYIO IOIPELIHOCTh
1o pa3dpocy 3HauUEHHUI UTOrOBOM BEIMYHMHBI (KOTOPYIO TpeOyeTcst HailTu B paboTe), MOJIyYeHHBIX B
OIBITaX, BBIMOJHEHHBIX [TPH PA3HBIX HAYAJIBHBIX YCIOBHSIX.

OreHka CTaTUCTUYECKOH MOTPEHIHOCTH MOXKET OBITh BBIOJHEHA OAHMM U3 CIIEIYIOIIUX
METO/I0B!

1. Ilomypa3HOCTh MAaKCUMAaJIbHOTO M MHUHUMAJIbHOI'O 3HAYEHWH BETHMYMHBI MPH YCIOBUU
UCKJTIOYEHHUS! SIBHBIX IPOMAXOB.

lei_xcpl _ &

2. Ax = o=

3. CpCI[HCC KBaApAaTUIHOC OTKIIOHCHHUEC OT CPCAHCTO 3HAUCHUA BCIIMYNHBI (B TOM YHCJIIC OJIA

, TIIe X; — Pe3yJbTar i-ro ombita, N — KOJHYECTBO OIBITOB, X

METOJa HAMMCHBIIINX KBaI[paTOB).

1.5 OueHka moJIHOM MOrPeIHOCTH

[TonHas morpenrHOCTh MOKET OBITh HalIeHA KaK

1. Cymma nmpuOOpPHO U CTATUCTUIECKON MOTPEITHOCTEH.

2. Kopenp u3 cyMMBbI KBaJpaToOB MPUOOPHON M CTATHCTHYECKOM IMOTPEITHOCTEH.
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3. Ecniu ogHa u3 morpemHocTel 6oJiee 4eM B TPH pasza OTIMYAETCS OT APYroM, TO JOITYCTHMO
MIPUPABHUBATH MOJIHYIO MOTPEIIHOCTH OOJIBILIEH.

4. Ecnu BenmurHa HalifieHa U3 rpaduka, To ee MoJIHas TOTPEITHOCTh MOXKET ObITh OIpe/ieicHa
KaK II0JIYpa3HOCTb MAaKCUMAJIbHO W MUHHMAJIbHO BO3MOXKHBIX 3HAaYECHUHU IJIs1 MHOXKECTBA HI/IHI/II\/'I,
KOTOpbIE MOTYT OBITH HPOBEACHBI IO SKCIEPUMEHTAIbHBIM TOYKAM C y4eTOM HX pa3dpoca u
pa3MepoB KPECTOB MOTrPEIIHOCTEH.

2. Kputepuu oneHMBaHUSA OLEHKH MOTPEIIHOCTel

bannbl 3a onieHKy nmorpemHocTeil He MoryT npeBbimath 10% oT MakcuManabHOro Gania 3a
3amady. [lomHblii Oannm 3a OLEHKY MOTPEUIHOCTH BBICTABISETCS NPU COONIIOJICHHM CIETYIOUIHX
YCIOBUM:

1) saBHBIM 00pa3oM YKa3aHbl aJeKBaTHbIE MOTPEUIHOCTH H3MEpSEMbIX BEIUYHMH,
UCIIOJIb3YEMBIX MPU MOJYUYEHUU PE3yNbTaTa;

2) mpeIIoXKEHHBIA METOJ peIlleHUs 3a7aud SBJseTCcs JOMYyCTHUMbIM (OIICHEH Oalliamu,
OTJIMYHBIMU OT HYJIS);

3) BBIMOJIHEHHbIE U3MEPEHUS SBIISIOTCS KOPPEKTHBIMU (OIICHEHbI 0ajulaMy, OTIUYHBIMH OT
HYJIs);

4) wroroBas pacuerHas (opMmysa HE COAEPKHUT CYIIECTBEHHBIX OIIMOOK (IOITyCcKaeTcs
OIMOKa TOJIBKO B YUCIOBOM KOI(PPUITMCHTE UK 3HAKE),

5) olieHKa MOTrPENIHOCTH BBIIIOJIHEHA OJTHUM M3 METOJI0B, YKA3aHHBIX B II. 1;

6) yuTeH BKJaJ B IMOTPEIIHOCTb M MPUOOPHON M CTATUCTHUYECKOH IMOTpeIIHOCTEeN (1100
yKa3aHO Ha MaJOCTh OJIHOM M3 HUX, JINOO OLIEHKA CTATUCTUYECKOH MOrPEIIHOCTH HEBO3MOKHA);

7) NOIY4YEHHOE 3HAYEHHUE MOTPEIIHOCTH OTINYAETCS OT NMPABHIIBHOTO Ul UCII0JIb30BAHHOTO
MeTosa He Oojiee yeM B 3 pasa.

Ha 3akmiounTenbHOM 3Tare HEBBINOJIHEHHE JII0OOro M3 IMEPEeYHCICHHBIX BBIIIE YCIOBHI
HNPUBOJAUT K BbICTaBiIeHHIO () 6AJUIOB 3a OLIEHKY MOTPEeUIHOCTH. Ha 3aKIt0uuTeIbHOM 3Tare MOXKET
NPUMEHSThCS OoJiee IeTanbHasl IIKajia OLEHUBAHUS.
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