[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue: . .
®U0: Arahoros Ane MM BGBERETBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUUCKOU ®EAEPAIINU
Tomxrocts: aupEPEJERAMEBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEXKJIEHUE
Nata nognucanng: 05.11.2023 07:40:07 BBICIIET'O OGPA3OBAHMSA

VHUKaNbHbIA NPOTPaMMHBIV KITH0Y: «MOCKOBCKHWH NOJIMTEXHUYECKUHU YHUBEPCUTET»
953947728ecf706dc 0 HEROKGARCKMU MHCTUTYT (PUJIUAJ) MOCKOBCKOI'O NOJUTEXHUYECKOI'O

YHUBEPCUTETA

Kadenpa nadopMalInOHHBIX TEXHOJOTHH, DJIEKTPOIHEPreTHKH U
CHCTEM YIpPaBJIEeHUS

?’TBEPE.-‘]A!G
Aupextop dwanana

£ o AB. Aradonos
«29% . wAm = 20207

METOINYECKHUE YKA3AHUS
10 BBINOJHEHNIO pacyeTHO-TpaguuecKoi padoThl MO IMCIHUIIMHE
«DuU3nYecKrue OCHOBbI TEXHUYECKUX U3MEPEeHUI»

Hanpasienue 23.03.03 «Ikcmiayaranus
TOATOTOBKH TPAHCIIOPTHO TEXHOJIOTM4YECKUX
MAIIUH ¥ KOMILIEKCOB)
(K01 U HAaMMEHOBAHME HAIPABIICHUS
MOJITOTOBKH )
Hanpagsnennocts "
«ABTOMOOWIH M aBTOMOOMJIbHOE X03SHCTBO»

MOATOTOBKHU

(HauMeHoBaHUe MPOGUIIS MOATOTOBKH)
KBamudukanms
BBIITY CKHUKA baxaJaBp

Yeboxcapsi, 2020



Meroanueckue ykazanus pa3padoTaHbl
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JlenaeB Anekcanap HukoJsiaeBud, K.T.H., IOIEHT Kadeapbl HHGOPMAITMOHHBIX

TeXHOHOFHﬁ, QJICKTPOIHEPICTUKHU U CUCTEM YIIPABJIICHUA
®HO, ydeHas cTeneHb, yUeHOE 3BaHHE UM JODKHOCTh, HAUMEHOBaHHE Kadenpbl

MeTtoanueckue ykazaHusi 0J0OpeHbI Ha 3acelaHuu Kadeapbl HHPOPMAITMOHHBIX
TEXHOJOTHH, SIEKTPOIHEPTETUKH U CUCTEM YIIPABIICHUS

npoTokod Ne 10 ot 16.05.2020 roaa.



1. Heab pacueTrHo-rpaduyeckoii padoOTLI - OCBOCHHE METOJIOB
MOJIy4YeHHUsI JOCTOBEPHOM HW3MEpPUTENbHON HH(OpPMAMM U TMPaBUIBHOTO €€
UCIIOJIb30BaHUs, a TaKXKe MPUOOPETEHHE MPAKTUYECKHMX HAaBBIKOB 00pabOTKH
JAHHBIX TP BBIIIOJHEHUU PA3JIMYHBIX BUIOB U3MEPEHUI.

B xonme BblmonHeHUs pacueTHO-rpaduyeckoil paboThl OO0yyaroUIHiics
JOJKEH MPOSIBUTh YMEHUE CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOI JIMTepaTypoi,
MIPUMEHATh MAaTEMaTUYECKY0 METOAOJOTHUIO B aHAIN3€ KOHKPETHBIX JaHHBIX.

PacuetHo-rpaduyeckas pabota 10KHA OBITh BBINOJHEHA U MpEACTaBiIeHa
B CPOK, YCTaHOBJIEHHBIN rpadmkoM y4eOHOro Ipoiiecca.

BoinosineHue pacyeTHo-rpaduyeckoil padOThl BKIIOYAET CIEAYIOLINE
JTaIbI:

e O3HAaKOMJIEHME C NPOrpaMMOM JUCHUIUIMHBI «PU3NYECKHE OCHOBBI
TEXHUYECKUX W3MEPEHUN», METOJUYECKUMH PEKOMEHAALUAMU IO
BBITIOJTHEHHUIO PAaCYETHO-TpapuuecKoi paboThI;

o TMpopaboOTKa  COOTBETCTBYIOIIMX  pa3felioB  (PU3UYECKHMX  OCHOB
TEXHUYECKUX HM3MEPEHUIl MO0 PEKOMEHJOBAHHOW y4yeOHON nuTeparype,
KOHCIIEKTaM JIESKIIHH;

 BBINIOJHEHUE PACYETOB C MPUMEHEHHEM OCBOECHHBIX METOJIOB.
3aBepuieHHass paboTa TPEACTaBISCTCS JUIsl TMPOBEPKM Ha Kadempy

IpernojaBaTellio B yCTAHOBJICHHbIE YUeOHBIM TpadukoM cpoku. Cpok MpoBEpKH
He Oosiee 5-7 nmueit. IlpenomaBarens mpoBepsieT KayecTBO pabOThI, OTMEYaeT
MI0JIO’KUTEIbHBIE CTOPOHBI, HEJOCTATKH pabOThI U olleHUBAeT ee. O0yuarouecs,
HE TIOJATrOTOBUBIIME pacyeTHO-rpaduueckyro paboTy, K 3a4eTy U HK3aMEHY He
JIOITY CKaIOTCA.

2. BbIOOp BapuaHTa M CTPYKTYPA pacuyeTHO-rpaduyeckoii padorsl
3ananus TSt pacdeTHO-TpaduIecKux pabor COCTaBIISIFOTCS
MpernojiaBaTesieM, KOTOPBIA BEAET JaHHYI0 JUCIUIUIMHY, W YTBEPKIAIOTCS
Kadeapoi.

Homep  Bapmanta  pacuetHo-rpaduueckoii  paboThl  BBIOMpaETCs
oOyyJarormmcs 1o nocyenuen mudpe B mudpe HoMepa 3a4eTHON KHUKKH. Tak,
HarpuMmep, eciu mnocienusas mudpa mudpa 1, To oOydaronuiicss BBITIOJIHSIET
pacyeTHo-Tpaduueckyro padoTy mo BapuanTy Ne 1.

[Ipu  BbIMONHEHMH  pacueTHO-rpaduyeckod  paboThl  HEOOXOAMMO
IPUIECPKUBATHCA CIEAYIOIIEH CTPYKTYPHI:

e TUTYJILHBIN JTUCT (IPHIIOKEHUH A);

¢ BBEJICHHE;

e pacyeTHasl 4acTh;

¢ 3AKJIIOYCHUE;

¢ CITMCOK MCITOJIb30BAaHHOM JINTEPATYPHI.

TuTyAbHBIA JHCT SBISETCA NEPBOM CTpaHUIIEH pacueTHO-rpaduyuecKoit

paboTHI.

Bo BBenennu cojepkarcs o01mume cBeieHus 0 BeimojHeHHoH padote (0,5-1 ).

B pacuerHoii yacTm oOyuaromuiicss OJDKEH IMOKa3aThb yMEHHE MPUMEHSTh
MaTeMaTUYeCKHEe METOJbl PAcdeTOB, PACCUUTHIBATH HEOOXOIUMBIC aHHBIC,



JIeJIaTh Ha UX OCHOBE apryMEHTUPOBAHHBIE BHIBO/IbI.

YcnoBus 3a1a4 B paCy4eTHON YacCTH JAOJHKHBI OBITH MPUBEACHBI MTOJHOCTBIO.
Pemenue 3amau ciaenyeT CONpoOBOXKIATh Pa3BEpHYTHIMHU pacuyeTaMu, CChUIKAMH
Ha MaTemaThueckue (OpMyJsbl, aHAJIM30M W BBIBOJaMHU. 3aJladd, B KOTOPBIX
JaHbl TOJBKO OTBETHI 0€3 TMPOMEXKYTOUHBIX BBIUMCICHHUHA, CUUTAIOTCS
HEPEIICHHBIMHU.

Crnenyer oOpaTuTh 0c000€ BHUMAHUE HA BBHIBObI, KOTOPHIE JTOJDKHBI OBITh
00OCHOBaHHBIMH, TOATBEPKAATHCA TMPEABAPUTEIHHBIM aHATM30M HH(PPOBOTO
Marepuania.

B 3akarouennn pacuetHo-rpaduueckoil padotel (1 c.) B kpaTkoi gopme
PE3IOMUPYIOTCS PE3YIbTaThl paOOTHI.

[Tocme 3akmtoueHUsT TPUBOJUTCS CIHMCOK JHUTEPATyphl, BKIIOUYAIOIIUT
TOJIbKO TE€ WCTOYHHUKH, KOTOpbIE€ OBLIM WCIOJIH30BAaHBl TPHU BBITIOJTHEHUH
pacueTHoO-rpapuueckoil pabOThl U Ha KOTOpPbIE MMEIOTCS CCBUIKM B TEKCTE
paboTHI.

[Tpu onucanuu TUTEPATYpPHBIX UICTOYHUKOB HEOOXOAUMO YKa3aTh:

o (haMIIIK ¥ MHUIIHAITBI aBTOPOB;

+ HA3BaHNUE KHUTH, COOPHUKA, CTAThU;

¢ MECTO U3JIaHUS;

¢ U3/IATENIbCTBO;

¢ TOJI U3JIAHUS;

¢ KOJIMYECTBO CTPAHUIL WJIM KOHKPETHBIE CTPAHUIIbI (TTOCIETHNE B
CJIy4yae CChUIKU Ha CTaThIO UM CTATUCTUYECKUN COOPHHUK).

CranpapTHblii  QopMarT ONUCAHUS HCTOYHUKOB TMPUBEJIEH B CIIMCKE
JUTEPATYPHI.

3. TpeGoBanusi Kk opopm/IeHNI0 pacdieTHO-TPpaduUecKoii padoThI

IIpu odopmienun  pacueTHO-rpaguyeckoii  pabOThl  HEOOXOAUMO
PYKOBOJICTBOBATHCS CJIEIYIOIIUMU TPEOOBAHUSIMHU:

1. O6bem pabothl - 5-10 cTpaHuIl TEKCTa Ha CTaHAAPTHBIX JIMCTax
dbopmata A4, HaOpaHHBIX HA KOMIBIOTEPE C HCIOJIb30BAHUEM TEKCTOBOIO
pelaKkTopa WM BPYYHYIO (IMHUCHbMEHHO), TaOJIMYHOTO Mpolleccopa WK APYTUX
POTPaMMHBIX CpencTB (pasmep mpudTa - 14 myHKTOB, HHTEPBAI - 1,5).

2. CrpaHuipl AOHKHBI OBITh MPOHYMEPOBAHBI M WMETh MOJSI CJeBa H
cIpaBa He MEHee 25 MM I 3aMEYaHM TPEeno1aBaTelsi-KOHCYJIbTAHTA.

3. B TekcTe He JOMKHO OBITH COKPALICHHUM CJIOB, KPOME OOILETPUHSTHIX.

4. Bce npoMeXyTOYHbIE JAaHHBIE MPOBOAMMBIX PACUETOB U PE3YJIHTATHI
CJIEy€eT MPEJCTABIISITh B SIBHOM BUJIE.

5. Bce Tabauibl JOJDKHBI UMETh CKBO3HYIO HyMmepaluio. [IpuBeneHHbIe B
pabote wumtoctpauu (rpaduku, AuarpaMMbl) J0HKHBI UMETh TOJIPUCYHOUYHBIE
HaJIITUCH.

6. OnucaHue JIUTEPATypHBIX UCTOYHUKOB BBINOJIHAETCS B COOTBETCTBUU
CO CTaHJIAPTHBIMU TPEOOBAHUSAMU, IPUBEACHHBIMU B MPEBITYIIEM pPa3fee.



4. 3a1aHuA M MeTOANYECKHE YKA3aHNUS JISl BHINIOJHEHUS] PACYeTHO-
rpaduyeckoii padboTsl CTyA€HTAMH OYHOM U 3204HOH GopM 00y4eHHs

4.1 3ananue 1. OgHOKpaTHOE U3MEpeHHE

4.1.1 Ycnosue 3a0anusn

[Ipu ogHOKpaTHOM HM3MEPEHUH (PU3NUECKOW BEITWYMHBI MOJYYEHO  TOKA3aHUE
cpenctBa usMmepenuss X = 10. Omnpenenutb, 4eMy paBHO 3HAUYCHUE H3MEpsSEMOMN
BEJIMYMHBI, €CJIU AKCIIEPUMEHTATOP 00Ja/1aeT anpuopHOd MHPOpMaLUE O CPEACTBE
U3MEpPEHUI U yCIIOBUSX BBITIOJIHEHUSI U3MEPEHUI COTJIacHO JaHHBIM TaOmuIbl 1.

4.1.2 Yka3zanus no évtnoiHeHUIo

1. UcxonHble faHHbIE CTYACHT BbIOMpaeT U3 Tabauibl 1 o npeanocieaHen u
nocieaHel nudpam mudpa; Hapumep mudpy 96836 cooTBETCTBYET anipuopHas
uH(dopmaIus, onpesensiemMasl Ha IEepeceueHUU CTPOKH 3 U cToJoIa 6.

2. Anpuopnas mHpopManus B Tabmuie 1 mpeacTaBieHa B IByX BapuaHTax. B
MIEpBOM BapUAHTE JAIOTCS CBEJEHUA O KJIACCE TOYHOCTH CpEICTBAa H3MEPEHUIA:
mpeaenbl  W3MEpPeHWi, KiIacCc TOYHOCTH, 3HaueHue amauutuBHOW (0,) wimm
MYJIbTUIITUKATUBHON (Ou) MOTIPaBKH. Hanpuwmep, JTaHHBIE:
-50...50; 1,5; 6, = 0,5 — o3HayarT, YTO CPEIACTBO H3MEPEHHS HMEET Auana3zoH
u3Mepenuiit ot -50 go 50, kimacc TouHoctu 1,5, a 3HaUYeHUE ANTUTUBHOW IMOMPABKHU
paBusercsa 0,5.

Bo BTOpOM BapuaHTe B KauecTBE alpuOpHON MH(OpMAIUU JAIOTCS CBEACHUS O
BUJIaX u XapaKTepUCTUKaX pacnpejeneHus BEPOSITHOCTU pe-



Tabimua 1 — McxonHble 1aHHbIE

IIpennocnenn [Mocnennsist undpa mmdpa
S5t
widppa mudpa 1 2 3 4 5 6 7 8 9 0
1 2 3 4 5 6 7 8 9 10 11
0...100 -50...+50 0...50 0...50 -30...430 0...50 0...100 -50...+50 0...30 -10...+10
1 1,0 0,02/0,01 1,0 4,0 1,5 0,2/0,1 4,0 2,5 6,0 1,0
Qa= Qa=-2 Qu=1.1 Qu=09 Qu=12 Q.=-0.5 Q=0 Q=0 Q=1 Qu=1,1
HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM.
) Sx=0,1 Sx=0,5 Sx=1 Sx=0,6 Sx=0,3 Sx=0,1 Sx=0,3 Sx=0,5 Sx=0,6 Sx=0,2
P =09 P =0,95 P =09 P =0,98 P =09 Q.=1,1 P =0,8 Q.=1,0 P =0,8
Q.=1 Q=13 Qa=-1 Q.=0,5 Q.=0 Q.=-1,0 Q.=0 Q.=-0,8
-30...+50 -50...+30 0...150 -20...+20 0...50 -10...+20 0...30 0...50 0...10 0...30
3 2,5 2,5 1,0 1,5 2, 4,0 4,0 0,03/0,01 0,02/0,01 1,0
Qa=1 Qa=1 Qu=1,1 Qu=0,9 Q.=0 Q.=0,1 Qu=12 Q.=0 Q.=1,0 Q:.=1,1
HODM. HODM. HODM. paBH. paBH. paBH. HOPM. HOPM. paBH. paBH.
4 Sx=0,2 Sx=0,3 Sx=0,4 Sx=0,4 Sx=0,8 Sx=0,6 Sx=10,6 Sx=0,7 Sx=0,5 Sx=10,6
P =0,99 P =0,8 P =0,95 Q.=10 Qu=09 Q.=10 P =0,8 P =09 Q.=0,6 Qu=1,2
Q=0 Qu=10 Q.=0,8 Q.=0,5 Q.=-0,5
0...100 -50...+50 0...30 -20...+20 -30...430 0...50 -100...100 1...100 0...30 0...50
5 6,0 1,5 4,0 1,0 0,04/0,02 4,0 0,1 0,2 0,5 0,25
Q.=1,0 Qu=09 Q.=-1,0 Q=0 Q.=1,0 Q.=0,5 Q=02 Q=0 Q.=0,9 Q.=0,1
0...100 0...50 -10...+10 -30...+50 -100...100 0...10 0...50 0...100 0...50 -20...420
6 4,0 0,4 0,5 0,25 0,1 1,0 0,1/0,2 0,2/0,1 6,0 0,3/0,2
Q.=-0,5 Q.=-0,2 Q.=-1,0 Qu=0,9 Q.=0,5 Q.=0,2 Qu=1,1 Qu=1,1 Q.=0,5 Q=0
HODM. HODM. HODM. HODM. paBH. paBH. paBH. paBH. HOPM. HOPM.
7 Sx=0,5 Sx=0,2 Sx=0,4 Sx=0,6 Sx=0,1 Sx=0,2 Sx=0,4 Sx=0,3 Sx=0,1 Sx=0,4
P =09 P =0,95 P =09 P =08 Q.=-0,5 P =09 P =095
Q.=0,3 Qu=1,1 Qu=1,1 Q.=-1,0 Q.=0,3 Q.=-0,1 Qu=0,8 Qu=0,95 Q.=-0,1
0...15 0...20 -20...+30 -30...+20 0...80 0...100 0...50 -10...20 -20...+20 -25...425
8 0,02/0,01 0,1 0,25 0,25 0,05 0,1 6,0 4,0 1,0 1,5
Q.=1,1 w=1,01 Qa.=-0,1 Q.=-0,1 Q.=-0,1 Qw=0,9 Q=12 Qw=0,9 Qw=1,0 Qa=-0,5
0...50 0...10 -10...20 -50...+50 0...50 0...20 0...50 -10...+10 0...15 0...10
9 0,02/0,01 0,1 0,25 1,5 1,6 1,5 2,0 0,01/0,02 0,5 0,1
Qu=1,1 Q.=0,1 Qu=0,9 Q.=0,1 Qu=0,01 Qu= Q=1 Qu=1,1 Q.=0,1 Q.=0,2
HOPM. HOPM. HOPM. HOPM. paBH. paBH. HOPM. HOPM. HOPM. HOPM.
0 Sx=0,5 Sx=09 Sx=1,5 Sx=09 Sx=0,5 Sx=0,8 Sx=10,85 Sx=10,9 Sx=0,1 Sx=0,2
P =09 P =09 P =0,8 P =0,8 Q.=10 Q.=0,8 P =095 P =0,99 P =095 P =09
Q.=0,1 Q.=0,9 Qu=1,1 Q.=0 Q.=0,1 Q.=0 Qu=1,1 Q.=0,2




3yJbTaTa M3MEpPEHUs: BUJ 3aKOHA paclpeleieHusi, 3HAYeHHE OLEHKH CPEAHEro
KBaJIpaTHYECKOTO OTKJIOHEHUS (Sx), JIOBEpUTEIIbHAS BEPOATHOCTH
P (mns HOpManbHOrO 3aKOoHA pacOpeiesieHus) W 3HA4€HUE  aJJUTUBHOU
(6,) i MynpTHIUIMKATUBHOM (0,,) monipaBku. Hampumep, mannsie: HopM.; Sy =0,5; P
= 0,95; 6y = 1,1 — o3HayaroT, YTO 3aKOH PACHpPEICIICHUSI BEPOSTHOCTU pe3yJibTaTa
M3MEPEHUsS HOPMAJIbHBIM, CO 3HAYEHHUEM OIEHKH CPEAHEKBAAPATHYECKOIO
orkinoHenus 0,5. Ilpu »>ToM wuMeeT MeCTO MyJIbTUIUIMKATUBHAS —IOIMpPaBKa
(monpaBo4HbBIM MHOXUTENB) 1,1, a TOBEpUTENIbHBIM HHTEPBAJI CIIEAYET PACCUUTHIBAThH
C IOBEPUTEIHLHON BEeposTHOCTHIO (0,95,
4.1.3 llopaook pacuema
Pesynbrar u3MepeHuss NpU OJHOKPATHOM U3MEPEHUU ONpeNeNsieTcs I
aJIrOpUTMYy, IPEACTABICHHOMY Ha pucyHke 34 [1].
O06paboTKa IKCIEPUMEHTANIbHBIX JJAHHBIX 3aBUCUT OT BHJIa UCIIOJIb3yEMOM
anpuopHoit uHpopmanuu. Eciau 310 nHbopmaius o Kiiacce TOYHOCTH, TO MIPEAELIbI,
B KOTOPBIX HAXOAUTCS 3HAYECHUE U3MEPSAEMON BETUUMHBI 0€3 yueTa MONpaBKH,
ONPENENSIOTCA CASAYIOINUM 00pa3oMm:

Q]ZX—AX' Q2:X+AX

rae AX - npenen nomyckaeMoi aOCOIOTHOM MOTPEITHOCTH CPEICTBA U3MEPEHHUSI
npu ero nokazanuu X. 3HaueHue AX ompenensercs B 3aBUCUMOCTH OT Kiacca
ToYHOCTH U criocoba ero 3axanus mo ['OCT 8.401-80.
Ecnu B kauecTBe anpuopHOi UCnoIb3yeTcs HHGOpMaIIUs O 3aKOHE
pacrpesiesieHrs BEpOSITHOCTH, TO MPEEibl ONPEICIAIOTCS Yepe3 JOBEPUTEIbHBIN
WHTEPBAI:

Q[ZX—E,' Q2 =X+ FE.

3HaueHue E ompenenseTcs B 3aBUCHUMOCTH OT BHJAa 3aKOHA paclpeeseHUs
BEPOSITHOCTH pe3yJbTara u3Mmepenus. JJist HopMaabHOro 3aKOHA

E=1tS,

rae ¢ JUis 3alaHHOM JTOBEPUTEIHHOW BEPOSTHOCTH P BbiOMpaeTcss U3 TaOIuIl
UHTErpajJbHOM (YHKUMM HOPMHUPOBAHHOIO HOPMAaJbHOrO pacmpejaeinenus D(t)
(mammpumep, Tabn. 1.1.2.6.2 [2], npu 3TOM cleayeT y4uThiBaTh, 4T0o P = 2d(1)).
Tabnuua pacnpeneneHus Takke MpUBEIEHa B TPUIIOKEHUH b.

J171s1 paBHOMEPHOTO 3aKOHA paclpeiesICHUs] BEPOATHOCTH pe3yJibTaTa U3MEPEHHUS
3HaueHue E (aHayuor 10BEpUTEIHHOTO MHTEPBAJIa) MOKHO ONPEIEIUTh U3 BEIPAKEHUS

E=a-S,

rae a=\/§.



[Ipu npeacraBieHnu pe3ysibTata U3MEPEHUS] HEOOXOAMMO BHECTU TOMPABKU U
YTOYHUTH NPEAETbI, B KOTOPBIX HAXOAUTCS 3HAYEHUE U3MEPSIEMON BEJINYNHBI.

[Ipy BBIYKCIIEHUM CIEAYET PYKOBOJACTBOBATHCS MPABUIAMH OKPYTJICHHS,
COIVIACHO KOTOPBIM 3HAYEHHUSI CPEIHEKBAAPATUUECKUX OTKIOHEHHH YKa3bIBAIOTCS B
OKOHYATEILHOM OTBETE NIBYMs 3HaudaliuMu nudpamu, eciu meppas U3 HUX paBHa |
WM 2, ¥ OJHOW, ecii TepBasi paBHa 3 wim Oojnee. Bece mpenBaputensHble pacdeThl
BBIMNOJIHSIOTCS HE MEHEE YEM C OJHUM WM ABYMs JIMITHUMH 3HAKAMU.

B xauecTBe cripaBOYHBIX JAHHBIX MOTYT MCIOJIb30BAThCSl AHAJIOTUYHBIE TaOIUIIbI
U3 IPYTUX JUTEPATYPHBIX HCTOYHUKOB.

4.2 3ananue 2. MHOroKpaTHoe u3MepeHue

4.2.1 Ycnogue 3a0anusn

[Ipy MHOTOKpaTHOM HU3MEPEHUHU OJHOM M TOW K€ (U3NUYECKON BETUUMHBI
noiaydeHa cepusi u3 24 pesynbtatoB usmepenuit QO i € [1...24]. OTu pe3ynbTaThl
MOCJIE BHECEHHS TIOTMPABOK MPEACTaBIeHB B Tabmwie 2. OnpenenuTs pe3yibTar
U3MEPEHUSL.

Taomura 2 — Ucxonuele JaHHBIE

[Ipennocnenuss IMocaenusas uudpa mudpa
nudpa mmdpa | 1 2 3 4 5 6 7 8 9 0
1 482|483 | 483 | 484 | 483 | 483 | 484 | 484 | 484 | 481 | 482
2 483 | 485 | 482 | 484 | 483 | 485 | 482 | 482 | 481 | 482 jg;
3 483|482 | 482 | 486 | 483 | 484 | 484 | 481 | 480 | 481 32431
4 482|485 | 486 | 486 | 483 | 483 | 483 | 483 | 481 | 480 jg;
5 483 | 484 | 485 | 482 | 484 | 483 | 485 | 485 | 484 | 483 jg?
6 486 | 486 | 485 | 483 | 484 | 485 | 486 | 480 | 485 | 485 jgg
7 485|484 | 486 | 482 | 483 | 484 | 484 | 481 | 485 | 485 jgg
8 484 | 485 | 487 | 483 | 482 | 484 | 482 | 483 | 484 | 484 jg;
9 484 | 486 | 484 | 484 | 481 | 485 | 484 | 482 | 483 | 485 jg;
0 483|480 | 487 | 482 | 481 | 483 | 486 | 483 | 483 | 484 jg;
484|492 | 487 | 492 | 483 | 493 | 487 | 493 | 485 | 492 =
493 | 484 | 495 | 484 495|484 | 495 | 484 | 492 | 484




4.2.2 Ykazanus no évinoiHeHu10

1. Ceputo SKCIEpUMEHTAIBHBIX NaHHBIX CTYJIEHT BBIOWpaeT w3 TaOMUIBI 2 1O
mpeanociae et u nocnenanen muppam mudpa. Hanmpumep, mmdpy 96836 cooTBeTcTBYET
cepusi, BKIIIOYAIOLIAs BCE PE3yJIbTaThl U3MEPEHUI, KOTOPbIE MPUBEICHBI B CTPOKE 3 U
ctonoie 6.

2. Pe3ynbTat u3MepeHus clielyeT MOIYyUUTh C IOBEPUTEIbHOU BEpOSITHOCTHIO 0,95.

4.2.3 Ilopaook pacuema

Pe3ynbrar MHOTOKpPaTHOTO M3MEPEHUSI HAXOAUTCA MO aIrOPUTMY, MPEICTABICHHOMY
Ha pucyHke 40 [1]. IIpu 3ToM HEOOXOAMMO YYHMTBIBaTh, UTO n = 24, clen0oBaTebHO,
MOPSAZIOK pAaCYETOB U UX CoJiepkaHue onpenenstorcs ycinosuem 10...15 < n < 40...50.

1. Omnpenenutb TOYEUYHBIE OLEHKH pesyibTaTa HW3MEPEHHS: CpPEIHEro

apudmernueckoro (0 © CpelHEro KBaIpaTHYECKOTO OTKIOHEHHs Sp pe3ysbTrara

U3MEPEHHUS.
2. O6GHapyXUTh U UCKITIOUUTH OMKOKHU. J[J151 3TOro He0OX0AUMO:
— BBIYHMCIIUTh HAWOOJBIIEE MO a0COIIOTHOMY 3HaYE€HUIO HOPMUPOBAHHOE
OTKJIOHCHHE

v
S, ’

— 3a/1aTbCsl JIOBEPUTENLHON BEPOSITHOCTBIO P W M3 COOTBETCTBYIOIIUX TaOJUIL
(trabmuma 1.6 [3] umu tabnuna B.1) ¢ yuetom ¢ = 1 — P HalTH COOTBETCTBYIOIIEE €M
TeopeTHIeCKOoe (TabIMIHOE) 3HAUCHUE V,,

— CPaBHUTH V C V.

Ecau v > v, To naHHbIi pe3yabTaT usmMepenus Q; IBIsSeTcs OIMOOYHBIM, OH JIOJKEH
ObITh 0TOpoIeH. [locie 3Toro Heo6XO0AMMO MOBTOPUTH BBIYMCICHHS MO MyHKTaM 1 u 2
JUTSl COKPAILlEHHON CepUU pPe3yJIbTaTOB U3MEPEHM. BbIuncienus npoBoAsTCs A0 Te€X Mop,
MOKa HEe OYJIEeT BBIMOJHATHCS YCIOBHE V < V.

3. [IpoBepuTh runoTe’y 0 HOPMAJIBLHOCTH PACIIPEACIICHUS OCTaBIIMXCS PE3yJIbTaTOB
M3MEPEHUM.

IIpoBepka BBITIOIHSAETCS 110 COCTaBHOMY KpUTEpHIo [3].

[Ipumenus kputepuii 1, cneayer:

— BBIYUCIIUTH OTHOIIECHUE

le‘Qi_Q‘

d=

n> (0 -0)
1

— 3aJ1aThCs TOBEPUTEIBLHON BEPOSITHOCTHIO P; (pekoMeHnayercs npuuath P; = 0,98) u
JUIS YPOBHS 3HAYUMOCTH ¢; = I — P; mo cooTBeTcTBYIOomuUM Tabauiam (tadauna I1.7 [3]
win Tabnuua I'.1) onpenennTs KBaHTUIN pacipeaenetus di.osq U dosqi;



— CPAaBHUTDb d C d1_0)5ql nu dO)jq].

Ecmu  djgs5;0 < d < dysg, TO THIOTE3a O HOPMaJIbHOM 3aKOHE pacHpe/IeiIeHUS
BEPOSITHOCTH PE3yiIbTaTa H3MEPEHUS COTIACYETCSI C SKCIIEPUMEHTAIbHBIMU JAHHBIMH.

[IpumeHuB KpuTepHii 2, Cieayer:

— 3aJ1aThCsl TOBEPUTEIHLHOM BEPOSITHOCTHIO P> (pexoMenayerca npuHsath P> = 0,98) u
JUTsl YPOBHS 3HAYUMOCTH ¢2 = 1 — P, C y4€TOM n ONpPEACNUTh MO COOTBETCTBYIOIIUM
tabnunam (tadmauna [1.8 [3] unu tabnauna I'.2) 3HaueHust m u P*;

— JUIsl BEPOATHOCTU P* u3 Tabnuil A1 MHTErpaibHONM (DYHKIMH HOPMHUPOBAHHOTO
HOpMaJIbHOTO pacnpeaeneHus @(¢) (tabnuna 1.1.2.6.2 [2] unu Tabmuna b.1) onpenenutsb
3HAY€HHE ¢ U paccuuTath £ = t-Sp.

Eciu He Gonee m pasHocteit | Qi - O | mpeBocxoaut E, TO THIIOTE3a O HOPMAILHOM
3aKOHE pacCIlpelesieHUss BEPOSITHOCTH  pe3yjibTaTa H3MEPEHUsI COrjacyercsi ¢
AKCIIEPUMEHTATLHBIMH JaHHBIMH, 3aKOH MOKHO MPU3HATH HOPMAJIBHBIM C BEPOSITHOCTHIO
Py>(P;+P,-1).

Ecnau xoTst Obl OIMH W3 KPUTEPHUEB HE COOJIIOAAETCS, TO TUIOTE3y O HOPMAIbHOCTU
pacrpeiesieHus OTBEPratoT.

4. OnpenenuTb CTaHIAPTHOE OTKIIOHEHUE CpeIHEro apupMeTu-
YECKOro.

Ecnm 3akoH pacnpenencHuss BEpOSTHOCTH pe3yjbTaTa W3MEpPEHUW MpU3HAH

HOpMAaJIbHBIM, TO CTAHIAPTHOE OTKIIOHEHHE ONPEACIIAIOT KaK S =S / Jn .

Ecau runoresa o HOPMAJIbHOCTH pacCHpEaAcICHUA OTBCPracTcs, To

1 & —
§=— 207 -n0*
1

5. OnpenenuTh JOBEPUTEIIbHBIN HHTEPBAI.

Ecim 3akoH pacnpenencHuss BEpOSTHOCTH pe3yjbTaTa W3MEpPEHUW TMpU3HAH
HOPMAJIBHBIM, TO JIOBEPUTEIHHBIM WHTEPBAI IS 3aJaHHOU JOBEPUTEILHON BEPOSTHOCTH
P ompenesieTcs u3 pacmpeneneHus Crthro/1eHTa
E = ¢S, rne t BeIOMpaeTcss U3 COOTBETCTBYyIomuX Tabmui (tabmmma 1.1.2.8 [2] wm
tabmuna 1.1, npustomm=n—1,a a = P).

Ecnu runore3a 0 HOPMaIBHOCTH PACTIPECIICHHS] OTBEPTAETCS, TO / ONMPEACIIICTCS U3
HepaseHcTsa [1.J1. Uebsimena:

P>1-1/F.

43 3aganme 3. OOpaOdoTka  pe3yJbTAaTOB  HECKOJbBKHMX  Ccepuil
U3MepeHui

4.3.1 Ycnosue 3a0anus
[Ipy MHOTOKpATHBIX U3MEPEHUSAX OAHOM M TOU K€ BEJIMYMHBI MOJTYUYEHBI JBE CEpUU
no 12 (n)) pe3ynbraroB HM3MEPEHUN B KaXJOH. OTH pe3ynbTaTbl IIOCIE BHECEHUS
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MOTPABOK TMPEACTaBICHHI B TalOiuie 2.  BuumcauTh pe3yabTaT MHOTOKPATHBIX
VU3MEpPECHUM.

4.3.2 Ykazanus no évinoiHenu1o

1. Cepuu B Tabnmiie 2 CTy/IGHT BBIOMPAET MO MPEANOCIEHEN U TTOCIenHen udpam
mdpa: Hanpumep, mudppy 96836 COOTBETCTBYIOT BCE pe3yJIbTaThl U3MEPECHU, KOTOPHIC
npuBesieHbl B cTpoke 3 (cepust 1) u cronOue 6 (cepus 2).

2. Pe3ynbTat u3MepeHus cienyeT MoayuuTh ¢ JOCTOBEpHOCTHIO 0,95,

4.3.3 Ilopaook pacuema

O0paboTKy pe3ynbTaTOB JIBYX CEpUN M3MEPEHUI 11e1ecO00pa3HO OCYIIECTBIATH 10
anroput™Mam [1, c¢. 122-129] (mocnenoBaTeIbHOCTh pPAacCU€TOB M HUX COJEpKaHUE
onpenesitoress  yciaopueM 10...15 <n <40...50).

1. Obpabotarh 3KCHEPUMEHTANbHBIC JTaHHBIE B KaXAOW j- CepUU OTHEIBbHO IO
AITOPUTMY,  WM3JIOKEHHOMY B 3aJaHuu 2 (aIropuTM OOpabOTKM MHOTOKPATHBIX
U3MEPEHUI), IPU ITOM:

— ONpENeNIUTh OLEHKU pe3yjibTaTta u3MepeHus (), U CPEIHEro KBaJApaTUUEeCKOTO
OTKJIOHEHUS Sy

— 00HAPYKHUTHh M UCKIIOUYHMTH OIIHOKH;

— MPOBEPUTH THUIOTE3Y O HOPMAJIBLHOCTU PACHpEACiICHUsI OCTaBIIUXCS PE3YIbTATOB
U3MEPEHUN.

2. IlpoBeputh 3HAQUMMOCTb Pa3NIM4Usl CPEIHUX apUPMETUYECKUX CEpUil Mo
aJIrOpUTMy, IPEACTaBICHHOMY Ha pucyHke 48 [1]. [lns sToro cienyer:

— BBIYMCIIUTh MOMEHTHI 3aKOHA paclpeieIeHUs] pa3HOCTH:

G: Ql - §23

S S
SG: le + le .
n ny ’

— 3aJ]aBIIUCH JIOBEPUTEIBHON BEPOSITHOCTBIO P, omnpeneiauTh U3 COOTBETCTBYIOLIUX
Ta0JMI] MHTETrPAIbHON (YHKUIMKM HOPMHUPOBAHHOTO HOPMAJBHOTO pactpezeneHus (1)
(tabmuma 1.1.2.6.2 [2] unu Tabnuna b.1) 3nayenue ¢,

— cpaBHuTh |G| c t - Se.

Ecmu |G| < t - S; TO paznuuve MeXAy CpeAHUMHU apu(PMETUUYECKUMHU B CEPUSX C
JIOBEPUTEIILHON BEPOSITHOCTHIO P MOYKHO MPU3HATh HE3HAYUMBIM.

3. IIpoBepuTh paBHOPACCESTHHOCTb PE3YyJIbTATOB U3MEPEHUH B CEpUAX IO aJTOPUTMY,
U3JI0’)KeHHOMY Ha pucyHke 50 [1]. s aToro Heo6Xxoaumo:

— ONIpE/IENUTH 3HaYEHUE Y = S, / Sy, 21,

— 33JIaBIINCh JOBEPUTEIBHON BEPOSITHOCTHIO P, ONpeNeNuTh U3 COOTBETCTBYIOIIUX
tabmwu (Tabmuna 16 [1] unu tabnuma E.1) 3HaueHne aprymeHTa HHTETPATbHON (PYHKITUN
pacrpenenenus BepoaTHocTy Ouiepa vy,

— CPaBHUTH I C Wp.

Ecmu w < yp, TO cepun ¢ JOBEPUTENBHON BEPOSITHOCTBIO P CUMTAIOT paCCESIHHBIMU.

4. OOpaboTaTh COBMECTHO pe3yJbTaThl U3MEPEHUs] O0EUX CEepUil C y4eToM TOro,
OJIHOPOJIHBI CEpUU UJIH HET.



Ecnu cepum onmHoponnbl (paBHOpAcCESHHbI C HE3HAUMMBIM PA3IUYUEM CPEIHUX
apu(PMETUIECKNX), TO BCE PE3yJbTaThl H3MEPEHUS CIEAyeT OOBCIMHHUTh B EIUHBIN
MAacCHMB W BBINIOJHUTH 00paboOTKy mo anroputmy Ha pucynke 40 [1]. Jas storo
HEOO0XOMMO:

— ONpeNeNuTh OLEHKY pPe3ylbTaTa U3MEpPEeHHss (Q U CPEeJHEro KBaJApaTHUECKOIO

OTKJIOHEHUd S"

S =

0= (n1Q1 +n0, )/(nl +ny);
)l

\/(”1 +”2)(n1 vy —)L" ~Sg + (2 _1)Sg222 +m(0 - 0) +n2(0; —Q)z};

— 3aJaBIIMCh JIOBEPUTEIBHOM BEpOSATHOCTHIO P, omnpenenmuts wu3  Ta0IUIl
pactpenencaus CteronenTa (tadbmuma 1.1.2.8 [2] wnm Tabmmma J1.1) 3Hadenue ¢ 11 aucia

CTEIEHEN CBOOOIbL /1 = 22 / [(nl —1)_1 + (n2 - 1)_1

— OIPENICNIUTh JOBEPUTEIIbHBIN HHTEpBAT E = ¢-S.

Eciim cepun HE paBHOpAacCessHHbI C HE3HAUYUMBIM  Pa3JIMYUEM  CPEIHUX
apu(PMETUYECKUX, TO COBMECTHYIO O0O0paOOTKYy pe3yjbTaTOB HU3MEPEHUM CIEIyeT
BBITNIOJIHATh C YYETOM BECOBBIX KOA(P(OUIIMEHTOB MO aIrOPUTMY, MPEACTAaBICHHOMY Ha
pucynke 51 [1].

J1J1st 3TOro HeoOXOAUMO:

— OMpENENUTh OLIEHKU pe3yJibTaTa U3MEpPEHHs — Q U CPEIHEro KBaJPaTHYECKOTO

OTKJIOHEHUH 5"

— aHAJIOTUYHO MPEABIIYLIEMY CIy4Yar0, 3a4aBIIUCh JOBEPUTENBHON BEPOATHOCTHIO P,
ONPENCIIUTD ¢ U JOBEPUTENBHBIN UHTEPBAJL.

Ecnn paznuuve cpegHux apu@METHUYECKUX B CEpPUSAX NPU3HAHO 3HAYUMBIM, TO
pe3yabTaThl U3MEPEHHUIN B KaXJI0W CEPUM ClIeyeT 00padoTaTh pa3ieibHO MO aIrOPUTMY
MHOTOKPAaTHBIX U3MEPEHUI:

— B 3aBHCHMOCTH OT 3aKOHa PacHpeAcseHUs] BEPOATHOCTU PE3ysbTaTa U3MEPEHHUS B
KaXX70¥ Cepru ONPEACIIUTh S;;

— 33JaBIINACHh JOBEPUTEIBLHON BEPOSATHOCTBIO P, ONPENENNTh N0 COOTBETCTBYIOIIUM
TaOaUIIaM 3HAYCHHUE 1,

— paccuyuTaTh JOBEPUTENBHBIN UHTEpBAN E; =S; - £;.
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4.4 3aganue 4. @yHKUMOHAJIBbHBIE IPE0OPa30BaHUs Pe3yIbTaTOB
H3MepeHuil (KOCBEHHbIEe U3MEPEeHHUs )

4.4.1 Ycnosue 3a0anus

[Ipyr MHOTOKpaTHBIX U3MEPEHUIX HE3aBUCUMBIX BelWuuH X U Y nonydeno no 12 (n)
pEe3YyJbTaTOB U3MEPEHU. DTU pe3yJIbTaThl MOCIE BHECEHHS MOMPABOK MPEACTABICHbBI B
tabnauie 2. Onpenenuth pelyibrar Bbiuuciaenus Z = f (X, Y), (Bun ¢yHkuuu Z u
xapakTep BenuuuH X, Y, Z npeacraBieHsl B Tadnuiie 3).

4.4.2 Ykazanus no eplnoiHenu0

1. 3nauenuss X u Y cryaeHT BbIOMpaeT COOTBETCTBEHHO IO NPEANOCIeIHEeH u
nocieaded mudpam mudpa: "Hanpumep, mudpy 96836 COOTBETCTBYIOT 3HAYCHUS X,
IPE/ICTABIICHHbIE B CTPOKE 3, ¥ 3HaY€HUs Y, IpeICTaBICHHbIE B CTOJIONE 6 TaOIUIIbI 2.

2. Bun ¢yHkuu Z cTyneHT BbIOMpaeT mo mochenHed nudpe mudpa, Hampumep,
mdpy 96836 cooTBETCTBYET PYHKIUS Z, IPEICTABIICHHAS B CTPOKE 6 TaOIUITHI 3.

3. Ilpu onpenenenuu Z clieiyeT NpeaBAPUTEIbHO BbIPA3UTh 3HAUEHUS BEIMUUH X U ¥
B equHuIax cucteMnl CH.

4.4.3 Ilopaook pacuema

O06paboTKy SKCIEPUMEHTAIBHBIX JaHHBIX MPH (YHKIIMOHATHLHOM IMpeoOpa3oBaHUU
PE3yIbTATOB U3MEPEHHM 11€JIECO00PA3HO OCYIIECTBIATh 10 anroputmy |1, c. 144 — 166].
[Tpu ATOM HE00X0AUMO YUUTHIBATD, 4TO
n = 12, cnegoBaTeNbHO, MOPSIIOK PACYETOB U UX COJIEpKAHUE OMPEIEISIOTCS YCIOBUEM
10...15 <n <40...50.

1. O6paboTath pe3yabTaThl U3MepeHUN BeNUYUH X U Y OTAENBHO MO aIropuTMy,
M3JI0)KEHHOMY B MIl. 1-3 3aanust 2, Ipu 3TOM:

— ONpEeNeNuTh OLEHKHU pPe3yJbTaTOB M3MEpeHH X, V U cpeaHux KBaJpaTUYECKUX
OTKJIOHEHUH S, S);

— 00HAPYKHUTHh M UCKIIOYHMTH OIIHOKH;

— MPOBEPUTH TUMOTE3Y O HOPMATBHOCTU PACHPEICIICHHS OCTABIIMXCS PE3YIbTATOB
VU3MEpPECHUM.

2. OnpenenuTh ONEHKY CPEAHET0 3HaueHUs (DYHKITUH:

Z=f(x7).

OnpenenuTth MONPABKY:

2 2
0=—05 ) 52,97 s

oX? oY?
Taomuna 3 — Mcxoquple qaHHbBIE
[Mocneguss | Z=f (X,Y) XapakTep ¥ eAMHUIIbI BeJTUYUH
nudpa X Y Z

mudpa

1 7=X/Y HanpsbkeHue, MB | cmita Toka, MKA  |CONPOTHUBIIEHHUE
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2 7=X*Y cuJia ToKa, MKA |compoTtuBiaeHne, OM| MOITHOCTb
3 Z=2X/Y? | nepemenienue, M BpEMsI, MC YCKOPEHHUE
4 Z=2m/X-Y | UHAYKTHBHOCTbD, E€MKOCTh, MKD 11(50)5 (V)
MKI 'H KOJIeOaHUM
5 Z=3X/41-Y? Macca, MKT paauyc cepbl, MKM| TIOTHOCTb
MaTepuaa
6 Z=X-Y?/2 | MHIYKTHBHOCTB, cujia ToKa, MA SHEprus
MK 'H MarduTHOIO
noJst
7 Z=0,5X>Y saps, nKi eMKOCTb, D SHEprus
KOHJIEHCaTopa
8 7Z=X-Y/(X+ | compoTuBiieHHE, |cOmpoTUBIcHHE, OM|CONPOTUBIICHNE
Y) OwMm
9 7=X/(Y+10) 2J1C, MmB conpotuBieHue, OM| cuia TOKa
0 Z=2mX]Y macca, T AKECTKOCTh, H/M nepuo/
KOJIeOaHUM

4. OnpenenuTh OLEHKY CTaHJAPTHOTO OTKJIOHEHUS (PyHKINU

S

_ L.[i.g }
- n, lox

rac n, n, — 4MCjIa OCTAaBIIMXCA PC3YJILTATOB I/IBMGPGHI/Iﬁ COOTBETCTBEHHO X U Y

MOCJI€ UCKIIFOYEHHS OLIMOOK.
5. OnpenenuTh JOBEPUTENIbHBINA UHTEPBAN ISl GPYyHKIUU

EZ:

+i|:isy:| ,

oY

ny

t-S.

Ecnu 3akoHbI pacpeneieHus BEpOSTHOCTH PE3YIbTaTOB H3MEpeHHs X U ¥ IpU3HAHBI
HOPMAJIbHBIMHU, TO { MOXHO OTPEACIHUTH I MPUHATON TOBEPUTEIBHON BEPOSTHOCTH P
u3 tabmun 1 pacnpenenenus CteroaeHTa (Tabmuua 1.1.2.8 [2] unu tabnuna J1.1). [pu
9TOM YHCJIO CTEIeHEel CBOOOIBI /71 OTIPEACIIICTCS U3 BIPAKCHUS

mzﬁéﬁfgﬁq(éﬁf¢ﬁ},_L_(ﬁﬁy{éij+_i_(?ZY{§?J
oX) n, \0Y) n, n,—1 \oX n, n,—1 \0Y n,

Ecnu runore3a o HOpMaIbHOCTU pacHpeAelICHUs] pe3yabTaTOB U3MepeHust X uiu (1)
Y otBepraercs, TO ¢ 11e1€C000pa3HO OMPECIUTh U3 HepaBeHCTBA YeOriiena:

P>1-1/1*
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4.5 3ananue 5. O0padoTKa IKCIEPUMEHTATbHBIX TAHHBIX
NMPH U3yYeHHH 3aBUCHUMOCTEH

4.5.1 Ycnosue 3a0anus

[Ipy MHOTOKpPATHBIX COBMECTHBIX MU3MEpEeHUsIX BeluduH X u Y moaydeHo no 20 (n)
nap pe3yJbTaToB U3MEPEHUIN. DTU PE3yIbTAThI MIOCIE BHECEHUS MONPABOK MPEICTABICHBI
B Tabnune 4. OnpeaenuTs ypaBHeHUe perpeccuu Y no X: ¥V = f (X).

4.5.2 Ykazanus no evinoanenuro
1. Cepum »5KCIEpUMEHTAIBHBIX JAaHHBIX CTYACHT BbIOMpaeT W3 Tabnuibl 4 10
MpeAnocieHe u nocjeaHein udpam mudpa. Hanpuwmep, -
py 96836 COOTBETCTBYIOT CEpUM, BKIIOYAIONIME BCE PE3YJbTaThl H3MEpPEHU X
(uncnuTenpb) U Y (3HAMEHATEIb), KOTOPhIE MPEICTABICHBI B CTpOKe 3 u cToob1Ie 6.

2. CunTath, YTO PE3yIbTATHI U3MEPECHUIN HE COAEPIKAT OMIHOOK.

4.5.3 Ilopaook pacuema

OO6paboOTKy  AKCHEPUMEHTAJIBHBIX  JIAHHBIX IPH H3YYEHHH  3aBUCHMOCTEH
11e7ec000pa3Ho OCYIIECTBIATE IO aropuTMamM [4, ¢. 99-109].

1. B ociax koopauHar X ©U Y MOCTPOUTH 7 3SKCIEPUMEHTAIBHBIX TOYEK C
koopauHatamu X; ,Y;, i € (1...20) u mo XxapakTepy pacHoJIOKEHUs] TOYEK IPHUHATH
TUIIOTE3Y O BUJIE YPaBHEHHUS perpeccun Y Ha X.

Tabnuma 4 — McxoaHbie TaHHBIC

[Ipennocnennsis [Tocneanss mudpa mudbpa

nudpa mudbpa 1 2 3 4 5 6 7 8 9 0
1 1 2 3 4 5 6 7 8 9 10
10 21 32 42 49 58 69 77 87 96

2 11 12 13 14 15 16 17 18 19 20
110 | 120 | 131 | 143 | 149 | 158 | 170 | 180 | 188 | 195

3 21 22 23 24 25 26 27 28 29 30
205 | 215 | 226 | 237 | 245 | 258 | 265 | 275 | 286 | 293

4 31 32 33 34 35 36 37 38 39 40
312 | 321 | 330 | 342 | 355 | 364 | 372 | 379 | 386 | 395

5 41 42 43 44 45 46 47 48 49 50
405 | 418 | 431 | 442 | 449 | 456 | 468 | 475 | 485 | 492

6 51 52 53 54 55 56 57 58 59 60
505 | 518 | 525 | 530 | 541 | 550 | 561 | 569 | 575 | 583

7 61 62 63 64 65 66 67 68 69 70
602 | 613 | 620 | 631 | 639 | 648 | 656 | 662 | 667 | 682

8 71 72 73 74 75 76 77 78 79 80
696 | 710 | 715 | 722 | 732 | 742 | 752 | 762 | 770 | 779

9 81 82 83 84 85 86 87 88 89 90
795 | 802 | 812 | 822 | 832 | 840 | 850 | 858 | 868 | 870

0 91 92 93 94 95 96 97 98 99 100
880 | 891 | 901 | 912 | 922 | 935 | 943 | 957 | 966 | 975
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B kauecTBe ypaBHEHHSI pEerpeccHUM Ieaeco00pa3HO MCIOIb30BaTh MOJMHOM CTEEHU

Y=A+BX+CX°+..+KX"
B nepBoM npubnrkeHnn 1Sl pENICHNs] TAHHOW 3a/1a4d PEKOMEHYEeTCsI IPUHSITh M =
I, T.e.

Y=4+BX

2. OmpenenuTh NapaMeTpbl ypaBHEHUS pErpeccud MO0 METOAY HAMMEHBIINX
KBaApatoB. J{Jisg 3TOro He0OX0IUMO:
— COCTaBUThH CUCTEMY YPaBHEHUH IO YUCTY PACCUMTHIBAEMBIX TAPAMETPOB:

0A OB oC oK

rae A:Zn:(Yf—A—B-X—C-Xz—...—K-Xm)Z.
1

Hampumep, 114 TMHEWMHOTO ypaBHEHUS PETPECCUM CUCTEMA YPABHEHUN UMEET BUJ:
n ) n n
BY X' +A) X, =) XY,
1 1 1
n n
BY X, +nd=)Y,
1 1

— PELIUTh CUCTEMY YPABHEHUM U OIPEIEIUTh HEU3BECTHBIE MapameTpbl. Hanmpumep,
JUISL IMHEMHOTO YPABHEHUS PETPECCHUH PEIICHUE UMEET BUJL:

PEORLESNINTID R DR DRI |
ny x: -3 x,f ny x> —(Y x,f

3. IlpoBeputh NpaBUIBHOCTH BbIOOpa BUJA YypaBHEHUs perpeccuu. [ns 3roro
CIeAyeT NPUMEHUTH HENapaMETPUUECKUE KPUTEPUU CEPUM U NHBEPCUM:

— paccuuTaTh OTKJIOHEHUS JKCIIEPUMEHTAIBHBIX 3HAYEHUHN Y; OT COOTBETCTBYIOIIMX
3HAYEHUN Y,;, PACCUNTAHHBIX AJISI TOTO K€ apryMeHTa X; MO MOJIYYEHHOMY YpPaBHEHHUIO
perpeccun: AY; =Yi—Y,;

— IIOCTPOUTH B oOcCsAX KoopauHaT X, AY mnomydeHHsle 3HaueHus AY; misg co-
OTBETCTBYIOIIUX Xj;

— 3amucaTh MOCIe0BaTeIbHOCTh 3HaueHu AY; mo mepe Bo3pacranus X, X; € [Ln];

— paccuuTaTh YUCIO cepuil N B OJy4YEHHOU nocnenoBareabHocTu AY; (moy cepueii B
JAHHOM CJIy4ae MOHUMAKOT MOCJIEIOBATEIBHOCTh OTKJIOHEHHM OJHOTO 3HAKa, MEpeln U
1ocJie KOTOPOHl CJEeAyIOT OTKJIOHEHHS MPOTHUBOIOJIOKHOTO 3HAKa WM HET BOOOIIE
HUKAKUX OTKJIOHEHUN);
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— 3a/1aBILKChH JIOBEPUTEIBHON BEPOATHOCTHIO P (YpOBEHb 3HAUMMOCTH ¢ = 1 — P) s
n = 20 onpeaeuTh Mo COOTBETCTBYONIEH Tabnuie (Tabaumna A.6 [4] unu Tabnuma XK.1)
JIOTTYCTUMBIE TPaHUIIBI Ny g 50 U Ny sa;

— paccuuTarth YMCIO WHBEPCUU A B MOJy4EeHHOH mocieaoBaTeiabHoctu AY; (mon
MHBEpCcUEel MOHMMAETCsl COObITHE, 3aKitoyarolieecs B ToM, Uto AY; > AYnpu k > j):

n—1
A= Z A4,

rae A, — 3TO YUCJIO MHBEPCUM j-TO WieHa MOCIEA0BATEIbHOCTH, T.€. YUCJIO YJICHOB
MOCJIEIOBATEILHOCTH, KOTOpPBIE, Oyaydd pacCHOJIOKEHHBIMH B IOCJIEIOBATEILHOCTH
MOCJIE j-T'O YIeHA, UMEIOT 3HaUeHUE MeHblee, ueM AY;

— 3a/1aBIIKCH IOBEPUTEIBHONU BEPOATHOCTHIO P (YypOBEHb 3HAUMMOCTH @ = 1 — P) 1uis
n = 20 ompenenuTh MO COOTBETCTBYIOIIEH Tabmuie (Tabmuna A.7 [4] wim tabnuma M.1)
JIOITYCTUMBIE TPaHULBI A;.9 541 Ao 50,

— CpaBHUTb A C A9 50 1 Ap 50

Ecnu BRIMOTHSIOTCS HEPABEHCTBA

Niosa <N <Nysa
Arosa <A <Apsa

TO C BBIOpDAHHOW JOBEPUTEILHONW BEPOSTHOCTHIO P MOXXHO CYUTATh, YTO OTKJIOHCHHS
DKCIIEPUMEHTAIBHBIX 3HAYEHUN Y;, OT COOTBETCTBYIOUIMX 3HAYEHUH Y,; HAWJECHHOIO
YpPaBHEHUSI PETPECcCUM  SIBIAKOTCS  CIy4alHbIMU, HE COJIEpKAT  aJJUTUBHOTIO,
MYJIbTUIIJIMKATUBHOTO HWJIM KOJIEOATEIBHOTO TPEHJOB, T.€. PACCUUTAHHOE ypaBHEHHE
perpeccuu JOCTOBEPHO OIMCHIBAET SKCIEPUMEHTAIBHO HCCICNYEeMYI0 3aBHUCUMOCTh
MEXKy BETUUYUHAMU X U Y.

Ecnu xotst ObI 04HO M3 yKa3aHHBIX BBHIIIIE HEPABEHCTB HE BBIMOJIHSICTCS, TO CICIYET
IIEPECMOTPETh BHIOOpP BHJA YPaBHEHHUS pPErpeccHH. B YacTHOCTH, MOYKHO YBEIHUYUTH
CTENCHb IIOJMHOMA 7 HA €IWHUIY W MOBTOPUTH BBIYMCICHUS MO ONHUCAHHOMY BBIIIE
anroput™my. Hanpumep, a5t moJimHOMa BTOPOU CTETIEHH:

Y=4+BX+CX.

C uenblo ompeneracHus MapaMeTpPOB YpPAaBHEHHUSI PErpeccUud B JaHHOM Cllydae

HEO0OXOIMMO PEIIUTh CUCTEMY YPaBHECHHMIA:

Czn:Xl." +Bi}(ﬁ +AZn:Xf = inYi,-\
1 1 1 1
CY X +BY X+ 4> X, =Y XY, |
1 1 1 1

CY X +BY X, +nd=3Y
1 1 1
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S5.Kpurepum oOueHKH pacueTHO-rpaguyeckoii padoTbl M THIIOBbIE
OIIMOKY NMPU ee BHINOJTHEHUH.

Kpurepuu onenku pacuetHo-rpadudeckoi paboThI:

- OIICHKAa «3aYTEHO)» BBICTABJISETCSI 00YUaIOIMEeMyCsi B TOM CIydae, eClii BCe
3aJla4yM PEIICHBI, K 3a/1a4aM MPUBECHBI TIOSCHEHUS;

- OIICHKAa «HE 3aUTE€HO» CTAaBHTCA B TOM CIIy4ae, €Clid Kakas-Tuoo 3amada
OTCYTCTBYET WJIH IPUBEICHBI HEJOCTATOYHBIC MOSICHEHUS K PEIICHUIO 3a/1a4H.

[Ipu BBITIOTHEHUU pacdeTHO-TpaduuecKkoi paboThl MO (PU3NUECKUM OCHOBaM
TEXHUYECKUX H3MEPEHUIN YacTO BCTPEUAFOTCS CJICTYIONINE OINOKH:

1. He cobmonens! npasuia opopMiieHHs pacueTHO-rpaduueckoil paboThl.

2. He BbeImepxkana cTpyKTypa pacdeTHO-rpaguieckoil paboThl (OTCYyTCTBYET
oubmmorpaduuecKuii CIICOK, TEOPETHUECKas YacTh K 3a7a4€ U T. 11.).

3. He yka3zanbl equHUIIBI ©3MEPEHUS TTOJIYYCHHBIX PE3yIbTaTOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJABI WJIM COACPKUMOE BBIBOJOB K 3ajaye
HEKOHCTPYKTHUBHBI.

5. OTcyTCTBUE TOTOBHOCTH O0OYYaIOIIETOCs] OTBEYaTh HAa  TEOPETUUYECKUE
BOIIPOCHI, ABJISIOIINECS OCHOBOM JIJISl PEIICHHUS 3a/1a4H.

6. 3amaHue Ha pacyeTHO-TpadUUecKyro padOTy BBIIIOJHEHO HE IO CBOEMY
BapUaHTY.

6. PexomeHnayemast sureparypa

1. ®uznyeckue OCHOBBI U3MEPEHUH [DIIEKTPOHHBIA pecypc] : yuebHoe mocodue /
ITerpora E. B., [IpecesnnukoB A. ®@., Epmonaesa E. A. - Kazans : KI'TVY, 2008. - 305 c. -
Pexxum nocryma: http://www.knigafund.ru/books/185780/read#pagel

2. Mexanuka, MOJIEKyJisipHas (U3MKAa W OCHOBHI TEPMOAMHAMHUKH : ydeOHOE
nocoOue AJisl BRIOMHEHUs 1abopaTopHbIX padoT / B. A. Anapees [u np.] ; nox pexn. B. B.
Camapuna. - Uebokcapsi : UITU (b)) MI'OVY, 2010.

3. CepreeB, A. I. Merposorus: HCTOpUs, COBPEMEHHOCTb, IE€PCHEKTUBBI
[DnexTpoHHBIN pecypc] : yueO. mocobue / A. I'. CepreeB. — M. : YHuBepcuTeTckas
KHUTQ; Jloroc, 2011. — 381 C. - Pexum JIOCTYIIA:
http://znanium.com/bookread2.php?book=469763

4. VYwmpuxus, B. B. ®usznueckre 0CHOBBI 3JIEKTPOHUKH : yueO. mocoOue Jyisi CTYI.
By30B / B. B. YMmpuxus. - M. : Ansda-M : Uadpa-M, 2012.

5. ®usnyeckre OCHOBBI MMOJyYeHHs HHPOPMAIMU [DIEKTPOHHBIA pecypc]
yueonuk / I'.I'. PanneB, B.A. Cyporuna, A.Il. Tapacenko, N.B. Kynu6aba. — 2-e¢ usn.,
nepepad. u gon. — M.: KYPC: UHOPA-M, 2017. — 304 c.; uB. ui. - Pexxum nocrymna :
http://znanium.com/catalog.php?bookinfo=756155
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HPUJIOKEHUE A
(cipaBo4HOE)
dopmMa TUTYJIBHOIO JIUCTA

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUICKOM ®EJIEPALIUA
®I'BOY BO «<MOCKOBCKHWH NOJUTEXHUYECKUHA YHUBEPCUTET»
YEBOKCAPCKHI HHCTUTYT (PUJTHA)

Kadeapa snekrpuyecknx cucreM, Gu3nKy 1 MATEeMaTHKH

dakyJabTeT

(HAaUMeHOBaHUeE)

PACUETHO-TPAOUYECKHUE PABOTbBI
10 JUCIHHUILINHE
«DPu3nyecKue 0CHOBbI TEXHUYECKUX U3MEPEeHUiD)

Beimonnui: crynent  Kypca

(®. U. O.)ounoii / 3a0unoit (hopMbI OOyUEHUS
CTICIIMATLHOCTD

y4. mudp
KOHT. TenedoH

[Iposepur:

Yebdokcaps 20__
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IMPHUJIO’)KEHUE b

(cnpaBouHOE)

HNHuTerpanbHasi yHKIUA HOPMHUPOBAHHOI0 HOPMAJIBHOTO
pacnpenenenus D(z)

2

— 2
Tabmuna b.1 — Pacnipenenenune 20(t) N }[ e ’dt

20 t| 20@ t| 20 t| 20@) t| 20@) t
0,6827 1| 0,7699 1,2 0,8385 1,4 0,8904 1,6 | 0,9281 1,8
0,6875 1,01 | 0,7737 1,21 | 0,8415 1,41 | 0,8926 1,61 | 0,9297 1,81
0,6923 1,02 | 0,7775 1,22 | 0,8444 1,42 | 0,8948 1,62 | 09312 1,82
0,697 1,03 | 0,7813 1,23 | 0,8473 1,43 | 0,8969 1,63 | 0,9328 1,83
0,7017 1,04 0,785 1,24 | 0,8501 1,44 0,899 1,64 | 0,9342 1,84
0,7063 1,05 ] 0,7887 1,25 | 0,8529 1,45 ] 0,9011 1,65 | 0,9357 1,85
0,7109 1,06 | 0,7923 1,26 | 0,8557 1,46 | 0,9031 1,66 | 0,9371 1,86
0,7154 1,07 | 0,7959 1,27 | 0,8584 1,47 | 0,9051 1,67 | 0,9385 1,87
0,7199 1,08 | 0,7995 1,28 | 0,8611 1,48 0,907 1,68 | 0,9399 1,88
0,7243 1,09 | 0,8029 1,29 | 0,8638 1,49 0,909 1,69 | 0,9412 1,89
0,7287 1,1 | 0,8064 1,3 0,8664 1,5] 09109 1,7 0,9426 1,9
0,733 1,11 | 0,8098 1,31 0,869 1,51 | 09127 1,71 | 0,9439 1,91
0,7373 1,12 | 0,8132 1,32 | 0,8715 1,52 | 0,9146 1,72 | 0,9451 1,92
0,7415 1,13 | 0,8165 1,33 0,874 1,53 | 0,9164 1,73 | 0,9464 1,93
0,7457 1,14 ] 0,8198 1,34 | 0,8764 1,54 | 09181 1,74 | 0,9476 1,94
0,7499 1,15 0,823 1,35 | 0,8789 1,55 ] 0,9199 1,75 | 0,9488 1,95
0,754 1,16 | 0,8262 1,36 | 0,8812 1,56 | 0,9216 1,76 0,95 1,96
0,758 1,17 ] 0,8293 1,37 | 0,8836 1,57 | 0,9233 1,77 | 0,9512 1,97
0,762 1,18 | 0,8324 1,38 | 0,8859 1,58 | 0,9249 1,78 | 0,9523 1,98
0,766 1,19 | 0,8355 1,39 | 0,8882 1,59 | 0,9265 1,79 | 0,9534 1,99
20 t| 20@ t| 20 t| 20 t| 20 t
0,9545 2| 09722 2,2 | 09836 24| 09907 2,6 | 0,9949 2,8
0,9556 2,01 | 0,9729 2,21 0,984 2,41 | 0,9909 2,61 0,995 2,81
0,9566 2,02 | 0,9736 2,22 | 0,9845 2,42 | 09912 2,62 | 0,9952 2,82
0,9576 2,03 | 0,9743 2,23 | 0,9849 2,43 | 0,9915 2,63 | 0,9953 2,83
0,9586 2,04 | 0,9749 2,24 | 0,9853 2,44 | 09917 2,64 | 0,9955 2,84
0,9596 2,05 | 0,9756 2,25 | 0,9857 2,45 0,992 2,65 | 0,9956 2,85
0,9606 2,06 | 0,9762 2,26 | 0,9861 2,46 | 0,9922 2,66 | 0,9958 2,86
0,9615 2,07 | 0,9768 2,27 | 0,9865 2,47 | 0,9924 2,67 | 0,9959 2,87
0,9625 2,08 | 0,9774 2,28 | 0,9869 2,48 | 0,9926 2,68 0,996 2,88
0,9634 2,09 0,978 2,29 | 0,9872 2,49 | 0,9929 2,69 | 0,9961 2,89
0,9643 2,1 | 09786 2,3 | 09876 2,5| 09931 2,7 0,9963 2,9
0,9651 2,11 ] 0,9791 2,31 | 0,9879 2,51 | 0,9933 2,71 | 0,9964 2,91
0,966 2,12 | 0,9797 2,32 | 0,9883 2,52 | 0,9935 2,72 | 0,9965 2,92
0,9668 2,13 | 0,9802 2,33 | 0,9886 2,53 | 0,9937 2,73 | 0,9966 2,93
0,9676 2,14 | 0,9807 2,34 | 0,9889 2,54 | 0,9939 2,74 | 0,9967 2,94
0,9684 2,15 ] 0,9812 2,35 0,9892 2,55 0,994 2,75 | 0,9968 2,95
0,9692 2,16 | 0,9817 2,36 | 0,9895 2,56 | 0,9942 2,76 | 0,9969 2,96
0,97 2,17 0,9822 2,37 | 0,9898 2,57 | 0,9944 2,77 0,997 2,97
0,9707 2,18 | 0,9827 2,38 | 0,9901 2,58 | 0,9946 2,78 | 0,9971 2,98
0,9715 2,19 ] 0,9832 2,39 | 0,9904 2,59 | 0,9947 2,79 | 0,9972 2,99
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IMPHJIO’)KEHUE B

(cnpaBouHOE)
V-KpUTepHuid
Tabmuua B.1 — 3Hayenus v, npu pa3inyHbIX 4, ¢

q q
n n
0,10 0,05 0,10 0,05
3 1,406 1,412 15 2,326 2,493
4 1,645 1,689 16 2,354 2,523
5 1,731 1,869 17 2,380 2,551
6 1,894 1,996 18 2,404 2,557
7 1,974 2,093 19 2,426 2,600
8 2,041 2,172 20 2,447 2,623
9 2,097 2,237 21 2,467 2,644
10 2,146 2,294 22 2,486 2,664
11 2,190 2,383 23 2,564 2,688
12 2,229 2,387 24 2,520 2,701
13 2,264 2,426 25 2,537 2,717
14 2,297 2,461
NPUJIOKEHUME I
(cnpaBouHOE)
CocraBHOM KpUTEpuUi
Tabmwuma I'.1 — Cratucruka d
. do.sq1 di-0,5q1
0,01 0,05 0,05 0,01
11 0,9359 0,9073 0,7153 0,6675
16 0,9137 0,8884 0,7236 0,6829
21 0,9001 0,8768 0,7304 0,6950
26 0,8961 0,8686 0,7360 0,7040
31 0,8826 0,8625 0,7404 0,7110
36 0,8769 0,8578 0,7440 0,7167
41 0,8722 0,8540 0,7470 0,7216
46 0,8682 0,8508 0,7496 0,7256
51 0,8648 0,8481 0,7518 0,7291
Tabmuua I'.2 — 3gayenust m u P*
P*
" " 0,01 0,02 0,05
10 1 0,98 0,98 0,99
11-14 1 0,99 0,98 0,97
15-20 1 0,99 0,99 0,98
21-22 2 0,98 0,97 0,96
23 2 0,98 0,98 0,96
24-27 2 0,98 0,98 0,97
28-32 2 0,99 0,98 0,97
33-35 2 0,99 0,98 0,98
36-49 2 0,99 0,99 0,98
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MMPUJIOKEHHUE /]
(cnpaBouHOE)
Pacnpenenenune CtbroaeHra
Tabmuna /1.1 — Koadgdumment Crprofenra

n-1 P=0,95 P=0,99 n-1 P=0,95 P=0,99
3 3,182 5,841 16 2,120 2,921
4 2,776 4,604 18 2,101 2,878
5 2,571 4,032 20 2,086 2,845
6 2,447 3,707 22 2,074 2,819
7 2,365 3,499 24 2,064 2,797
8 2,306 3,355 26 2,056 2,779
10 2,228 3,169 28 2,048 2,763
12 2,179 3,055 30 2,043 2,750
14 2,145 2,977 o0 1,960 2,576
MNPUJIOKEHHUE E
(cnpaBouHOE)
Pacnpenesienne @uiepa
Tabmuua E.1 — 3HaueHus yy U1 pa3NUyuHBIX 3HAUYCHUH 717, 12
Y IOBEPUTEIIbHON BEPOSITHOCTU P
n2 P nj
8 9 10 11 12
8 0,75 1,64 1,64 1,63 1,63 1,62
0,90 2,59 2,56 2,54 2,52 2,50
0,95 3,44 3,39 3,35 3,31 3,28
0,99 6,03 5,91 5,81 5,73 5,67
9 0,75 1,60 1,59 1,59 1,58 1,58
0,90 2,47 2,44 2,42 2,40 2,38
0,95 3,23 3,18 3,14 3,10 3,07
0,99 5,47 5,35 5,26 5,18 5,11
10 0,75 1,56 1,56 1,55 1,55 1,54
0,90 2,38 2,35 2,32 2,30 2,28
0,95 3,07 3,02 2,98 2,94 2,91
0,99 5,06 4,94 4,85 4,77 4,71
11 0,75 1,53 1,53 1,52 1,52 1,51
0,90 2,30 2,27 2,25 2,23 2,21
0,95 2,95 2,90 2,85 2,82 2,79
0,99 4,74 4,63 4,54 4,46 4,40
12 0,75 1,51 1,51 1,50 1,50 1,49
0,90 2,24 2,21 2,19 2,17 2,15
0,95 2,85 2,80 2,75 2,72 2,69
0,99 4,50 4,39 4,30 4,22 4,16
MMPUJIOKEHHUE K
(cipaBouHOE)
Kpurepnii cepuii
Ta6muma XK.1 — [IporieHTHBIE TOYKH pacnpenesieHus cepuit
(BeposiTHOCTD P[rn>rn:a] =a, n=N;=N>=N)
a
n=N/2 0,99 0,975 0,95 0,05 0,025 0,01
5 2 2 3 8 9 9
6 2 3 3 10 10 11
7 3 3 4 11 12 12
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8 4 4 5 12 13 13
9 4 5 6 13 14 15
10 5 6 6 15 15 16
11 6 7 7 16 16 17
12 7 7 8 17 18 18
13 7 8 9 18 19 20
14 8 9 10 19 20 21
15 9 10 11 20 21 22
16 10 11 11 22 22 23
18 11 12 13 24 25 26
20 13 14 15 26 27 28
25 17 18 19 32 33 34
30 21 22 24 37 39 40
35 25 27 28 43 44 46
40 30 31 33 48 50 51
45 34 36 37 54 55 57
50 38 40 42 59 61 63
55 43 45 46 65 66 68
60 47 49 51 70 72 74
65 52 54 56 75 77 79
70 56 58 60 81 83 85
75 61 63 65 86 88 90
80 65 68 70 91 93 96
85 70 72 74 97 99 101
90 74 77 79 102 104 107
95 79 82 84 107 109 112
100 84 86 88 113 115 117
NPUJIIOKEHHUE N
(cipaBouHOE)

Kpurepuii uaBepcui
Ta6muma U.1 — [IporieHTHBIE TOYKK pacipeiesICHUs YUCIa HHBEPCHI
(BepositHOCTb P[AN>AN:of =0, THE N — 00111 YNCII0 3HAYCHHUI)

4

N 0,99 0,975 0,95 0,05 0,025 0,01
10 9 11 13 31 33 35
12 16 18 21 44 47 49
14 24 27 30 60 63 66
16 34 38 41 78 81 85
18 45 50 54 98 102 107
20 59 64 69 120 125 130
30 152 162 171 263 272 282
40 290 305 319 460 474 489
50 473 495 514 710 729 751
60 702 731 756 1013 1038 1067
70 977 1014 1045 1369 1400 1437
80 1299 1344 1382 1777 1815 1860
90 1668 1721 1766 2238 2283 2336
100 2083 2145 2198 2751 2804 2866
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