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1. Heabs pacuyerHo-rpaduueckoil padOTbl - OCBOEHHE METOJIOB
MOJIYYeHHUsS] JIOCTOBEPHOM HU3MEpPUTEIbHON HMH(OpMAlUMKU U MPABUIBHOIO €€
UCIIOJIb30BaHUs, a TaKKe MPUOOpETeHUE MPAKTUYECKUX HABBIKOB 00pabOTKHU
JAHHBIX MPU BBIMOJHEHUH PA3JIMYHBIX BUJIOB U3MEPEHUM.

B xoxe BbmosHEHHS pacueTHO-rpaduyeckoil padoThl oOydaronuiics
JOJIKEH TIPOSBUTH YMEHHE CAMOCTOSITEIBHO padoTaTh ¢ Y4EOHOU JUTEPATYPOH,
MPUMEHSATh MAaTEMATUYECKYIO0 METOOJIOTHIO B aHAJIN3€ KOHKPETHBIX JaHHBIX.

PacueTHo-rpadguueckas pabora n0JKHA OBITH BBINOJTHEHA M MPE/ICTABICHA
B CPOK, YCTAHOBJICHHBIN rpaukoM yueOHOTO TpoIiecca.

BoinosiHenue pacdeTHo-rpaduyeckoid padOThl BKIIOYACT CIETYIONTUE
JTaIbl:

e O3HAKOMIICHHME C TPOTPAMMOM JUCHUIUIMHBI «DU3NYECKHE OCHOBBI
TEXHUUYECKUX U3MEPEHUI», METOJAMYECKUMH PEKOMEHJALUSIMU  T10
BBINIOJIHEHUIO pAaCYETHO-rpapuuecKoil paboThl;

o TMpopabOTKa  COOTBETCTBYIOIIMX  pPa3fesioB  (PU3MYECKUX  OCHOB
TEXHUYECKUX HM3MEpPEHUN MO0 PEKOMEHJOBaHHOW y4eOHOW nuTeparype,
KOHCIIEKTaM JICKIUH;

¢ BBINOJIHEHUE PACYETOB C MPUMEHEHHEM OCBOEHHBIX METOJIOB.
3aBepiieHHas paboTa MpeACcTaBIsieTCs IS TPOBEpKHM Ha Kadeapy

MPETNo/IaBaTelNi0 B YCTAaHOBJICHHBIC y4eOHbIM Tpadukom cpoku. Cpok MPOBEPKHU
He Oonee 5-7 mueit. [IpemomaBaTens mpoBepsieT KayecTBO pabOTHI, OTMEYAET
MOJIO’KUTENBHBIE CTOPOHBI, HEJOCTATKU paboThI U orleHuBaeT ee. OOyyaromuect,
HE TOJTrOTOBHBILIKE pacyeTHO-TpaduyecKyro paboTy, K 3a4eTy M dK3aMEeHYy He
JOITYCKAFOTCSI.

2. Bbi0op BapuaHTa M CTPYKTYpPa pacyeTHO-IrpaguuecKoi padoThl

3anaHus TUTSt pacueTHO-TpapuIecKux pabot COCTaBJISIIOTCS
mpernojiaBareyieM, KOTOPBIH BeIeT MaHHYH JUCIUIUIMHY, W YTBEPIKIAFOTCS
kadeapoil.

Homep  BapuwanTta  pacueTHo-rpaduyeckoil  pabOThl  BbIOHMpaeTCs
oOy4Jarommmcs mo nocieanei mudpe B mudpe HoMepa 3a4eTHOM KHIDKKHU. Tak,
HarmpuMmep, eciau nociefaHss uudpa mudpa 1, To 00yyaromUNCS BBHITOTHICT
pacueTHO-Tpaduueckyro padoTy mo Bapuanty Ne 1.

[Ipu  BbIMONHEHMHM  pacueTHO-rpaduvecKkoil  paboThl  HEOOXOIAUMO
MIPUACPKUBATHCS CIEAYIOMIEH CTPYKTYPHI:

o TUTYJIBHBIN JIUCT (IPUIIOKEHUH A);

« BBC/ICHHC,

e pacueTHasI 4YacTh;

¢ 3AKJTIOYECHHUE;

¢ CIIICOK HCITOJIb30BAHHOM JIUTEPATYPHI.

TUTYJAbHBIA JHMCT SBISETCS TMEPBONM CTpPaHUIIEH pacueTHO-TpaduyecKkon
padoTHL.

Bo BBeaennu cozaepkatcst o01IMe cBeieHus 0 BeIMOIHEHHOM padote (0,5-1 ¢).
B pacuerHoii yacTtu oOyuwaromuics ITOJDKEH MOKa3aTb yMEHUE MPUMEHSTh
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MaTeMaTUYeCKUe METOJIbI PACUETOB, PACCUUTHIBATH HEOOXOIUMBIC ITaHHBIC,
JIeNIaTh Ha UX OCHOBE apTyMEHTUPOBAHHBIC BBIBOIBI.

YcnoBus 3a1a4 B pacue€THOM YaCTH JOJKHBI OBITH MPUBEICHBI MTOJTHOCTHIO.
Pemenune 3amad ciaemxyeT COMpOBOXKIATh Pa3BEPHYTHIMH PacueTaMH, CChUTKAMHU
Ha MareMaThdeckue (GOpMyIbl, aHAJIU30M W BBIBOJAAMHU. 3a/ayd, B KOTOPBIX
JTaHBl TOJBKO OTBETHI 0€3 TIPOMEKYTOUHBIX BBIYUCICHHH, CUHTAIOTCS
HEPEIICHHBIMU.

Cnenyer oOpaTuTh 0c000€ BHUMAaHKE Ha BBIBOJBI, KOTOPBIC JOJKHBI OBITH
00OCHOBaHHBIMH, IOATBEPKAATHCS MPEABAPUTEILHBIM aHAIU30M ITU(PPOBOTO
MaTepuaa.

B 3aknaw4dennu pacuetHo-rpaduueckoi padotsl (1 c.) B kpatkoit popme
PE3IOMUPYIOTCS PE3YIbTaThl paOOTHI.

[locne 3akitoueHUs TMPUBOJIUTCS CIHMCOK JUTEPATYPhl, BKIIOYAIONTUN
TOJIBKO T€ WCTOYHWKH, KOTOpPHIE OBUIM WCIOJIB30BAHBI TPH BBIMOJIHEHUU
pacueTHO-Tpaduueckoii padOThl W Ha KOTOPHIE WMEIOTCS CCBUIKH B TEKCTE
padoTHL.

[Ipu onMcannm TUTEPATYPHBIX UCTOYHUKOB HEOOXOUMO YKa3aTh:

o (haMIIINY 1 MHUIIAAJIBI aBTOPOB;

e HA3BaHUE KHUTH, COOPHUKA, CTAThH;

¢ MECTO M3/IaHUS;

¢ U3JIATEIILCTRO;

o TOJ] M3/IaHNUS;

¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHBIE CTPAHUIIBI (TIOCTIETHUE B
CJIy4ae CChUIKU Ha CTaThIO UM CTATUCTUYECKUI COOPHUK).

Cranpmaptaelii  opMaT omNHMCaHUS HWCTOYHUKOB TIPUBEACH B CITUCKE
JUTEPATYPHI.

3. TpeboBanus Kk opopMIeHUIO pacueTHO-TpaduIecKoil padoThl

I[Ipu  odopmiennn  pacyeTHo-rpaduueckoit  pabOTBI  HEOOXOIUMO
PYKOBOJICTBOBATHCSI CIICTYIOITUMU TPEOOBAHUSIMU:

1. O6bem pabGoter - 5-10 cTpaHuIl TekcTa Ha CTAaHAAPTHBIX JIUCTaX
dopmata A4, HaOpaHHBIX Ha KOMIBIOTEPE C HCIOJIB30BAHUEM TEKCTOBOTO
peraKkTopa Wid BPY4YHYIO (IMCbMEHHO), TAOJMYHOrO MPOIECCOpa WU JIPYTUX
MPOrpaMMHBIX CpeacTB (pazmep mpudra - 14 myHKTOB, UHTEpBAI - 1,5).

2. CrpaHuubl JOMKHBI OBITh NMPOHYMEPOBAHBI U MMETh TOJISI ClieBa U
cIpaBa He MeHee 25 MM JJI 3aMEeYaHui MpernoaaBaTeNs-KOHCYIbTaHTa.

3. B TekcTe He 0JKHO ObITh COKpAIICHHM CIIOB, KpOME OOIICTPUHSATHIX.

4. Bce npomexyTo4HbIC JaHHBIE MPOBOJMMBIX PACUYETOB U PE3YJIbTATHI
CJIeIyeT MPEJICTABISATH B SBHOM BUJIE.

5. Bce Ta0auisl 1ODKHBI UMETh CKBO3HYIO Hymepainuio. [IpuBeseHHbIe B
pabore wutrocTpauu (rpaduku, AUarpaMMbl) TOJDKHBI UMETh MOAPUCYHOYHbBIS
HA/JIITHACH.

6. OmnucaHue JUTEPATYPHBIX MCTOYHUKOB BBIIOIHSETCS B COOTBETCTBUU
CO CTaHAAPTHBIMU TPEOOBAHUSIMHU, IPUBEJACHHBIMU B MPEIBIAYILIEM pa3eie.



4. 3ajaHns 1 MEeTOAUYECKHE YKA3AHUA 1JIS1 BBINOJHEHUS] PacyeTHO-
rpaduyeckoii padoThI CTyIeHTAMHU OYHOH M 32049HOH (hopM 00ydeHHs

4.1 3axanue 1. OaHOKpaTHOE U3MEpPEHUE

4.1.1 Ycnoeue 3a0anusn

[Ipu ogHOKpaTHOM M3MEpPEHUHU (U3UYECKOW BEIMYMHBI MOJTYUYEHO TOKa3aHUe
cpenctea usMmepenus X = 10. OmpenenuTh, yeMy paBHO 3HAUCHHE H3MEpPSIEMOM
BEJIMYMHBI, €CITU HKCIIEPUMEHTATOp 00Ja/laeT anpuopHOi HH(OpMaluendn 0 CpeicTBe
W3MEPEHUI U yCIOBUSX BBITIOJIHEHUS U3MEPEHUI COIIACHO JaHHBIM TaOIHIIbl 1.

4.1.2 Ykazanusa no ébinoineHuio

1. UcxonHble TaHHBIC CTYACHT BHIOUpAET U3 TabIuIlel 1 1o mpeanocueHei u
nocienuei udpam mudpa; Hanpumep mudppy 96836 cOOTBETCTBYET anpuopHas
uHbopMalus, orpeaessieMas Ha epeceyeHnu CTPOKU 3 U cTobua 6.

2. AnpuopHas uHdopmanus B Tabnuiie 1 mpeacTaBieHa B JBYX BapuaHTax. B
MEPBOM BapUaHTE JAlOTCS CBEICHUS O KJIacCce€ TOYHOCTH CPEJICTBA W3MEPECHUM:
npenensl  M3MEpPeHWi, Kilacc TOYHOCTH, 3HayeHue aaauTuBHOM (0.) wom
MYJbTUIUTUKATUBHOMN CH) MIOITPABKH. Hanpuwmep, JTAHHBIE:
-50...50; 1,5; 6, = 0,5 — o3HauawT, YTO CPEJACTBO H3MEPEHUS HMEET Iuara3oH
n3Mepenuit ot -50 go 50, kimacc ToyHocTH 1,5, a 3HaUeHHWE AIIMTUBHOM MOMpPaBKU
paBusiercst 0,5.

Bo BTOpOM BapuaHTe B KauecTBE apUOPHON MH(OpMAIIMKU JAIOTCS CBEICHUS O
BHJIaX u XapaKTepUCTUKAX pacrpeaeneHus BEPOSITHOCTHU pe-



Tabmuma 1 — McxonHble faHHbIE

IIpeanocnenu IMocaenusis nudpa mmdpa
sist
1pa mdpa 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...+30 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
Q.=1 Q.=-2 Qu=1.1 Q.=0.9 Qu=12 Q.=-0.5 Q.=0 Q.=0 Q.=1 Qu=1,1
HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM. HOPM.
) Sy=0,1 Sx=0,5 Sc=1 Sx=0,6 S,=0,3 Sy =0,1 Sx=0,3 S,=0,5 Sy =0,6 Sx=0,2
P =09 P =0,95 P =09 P =0,98 P =09 Q.=1,1 P =08 Q.=1,0 P =0,8
Q.=1 Q.=13 Q.=-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 2,5 4,0 4,0 0,03/0,01 0,02/0,01 1,0
Q.=1 Q.=1 Qu=1,1 Q.=0,9 Q.=0 Q.=0,1 Qu=12 Q.=0 Q.=1,0 Q.=1,1
HOPM. HOPM. HOPM. paBH. paBH. paBH. HOPM. HOPM. paBH. paBH.
4 Sy=0,2 Sx=0,3 Sy=0,4 Sy=0,4 S.=0,8 Sy =0,6 Sy =0,6 Sx=0,7 S«=0,5 Sx=0,6
P =0,99 P =08 P =095 Q.=1,0 Q.=0,9 Q.=1,0 P =08 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...+30 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.=10 Qu=09 Q.=-1,0 Q.= Q.=1,0 Q.=0,5 Q.=0,2 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...+20
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 Q.=0,9 Q.=0,5 Q.=0,2 Qu=11 Qu=1,1 Q.=0,5 Q=0
HOPM. HOPM. HOPM. HOPM. paBH. paBH. paBH. paBH. HOPM. HOPM.
7 Sx=0,5 S.=0,2 S.=0,4 Sx=0,6 S,=0,1 S.=0,2 Sy=0,4 Sx=0,3 S.=0,1 S.=0,4
P =09 P =0,95 P =09 P =0,8 Q.=-0,5 P =09 P =0,95
Q.=0,3 Qu=11 Qu=1,1 Q.=-1,0 Q.=0,3 Q.=-0,1 Qu=0,8 Q.=0,95 Q.=-0,1
0...15 0...20 -20...+30 -30...+20 0...80 0...100 0...50 -10...20 -20...+20 -25...+25
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 Q.= 1,01 Q.=-0,1 Q.=-0,1 Q.=-0,1 Q.=0,9 Q=12 Q.=0,9 Q=10 Q.=-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 Q.=09 Q.=0,1 Q. =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 S«=0,5 Sx=0,9 Sy=1,5 Sx=0,9 Sx=0,5 S.=0,8 Sx=10,85 S5.=0,9 Sy=0,1 Sx=0,2
P =09 P =09 P =08 P =08 Q.=1,0 Q.=0,8 P =095 P =0,99 P =0,95 P =09
Q.=0,1 Q.=0,9 Qu=1,1 Q.= Q.=0,1 Q.=0 Qu=1,1 Q.=0,2




3yJAbTaTa W3MEPEHUs: BHUJ 3aKOHA paCIpEeeeHUs, 3HAYEHUE OLIEHKH CpPEIHETrO
KBaJIPaTUYECKOIO OTKJIOHCHUS (Sy), JIOBEPUTEIbHAS BEPOSTHOCTH
P (manmga HOpMalbHOTO 3aKOHA pacOpeielieHUs) U 3HAYCHHE aJUTHUBHOMN
(0.) wm mynpTUIIIMKATUBHOM (0,) monpasku. Hanpumep, nanusie: HopM.; S =0,5; P
= 0,95; 6, = 1,1 — o3Ha4aT, YTO 3aKOH PACHpPENCICHUS BEPOSTHOCTH pe3yjIbTaTa
U3MEPEHUsT HOPMAJIbHBIA, CO 3HAYEHUEM OILCHKH CpPEIHEKBAJAPATUUYECKOTO
orkioHenuss 0,5. Ilpm 3TOM wUWMeEeT MeCTO MYJIbTUIUIMKATUBHAS TMONpPaBKa
(monpaBo4HbBIA MHOKUTENB) 1,1, a TOBEpUTENbHBIA HHTEPBAJI CIEAYET PACCUNTHIBATH
C JOBEPHUTEIILHON BEPOSITHOCTHIO 0,95.
4.1.3 Ilopaook pacuema
PesynbpTaT wu3MepeHUsT TMpPU OJAHOKPATHOM HW3MEPEHUU ONpEACISIeTCS 10
aJITOpUTMY, IPEACTABICHHOMY Ha pucyHke 34 [1].
O06paboTKa HKCIIEPUMEHTATBLHBIX JAHHBIX 3aBUCUT OT BHJIA UCIIOJIb3yEMOM
anpuopHoit undopmanuu. Eciu 310 nHpOpMaIus o kiracce TOUHOCTH, TO TIPEIETIbI,
B KOTOPBIX HAXOAUTCS 3HAYCHUE U3MEPSEMON BETUYNHBI O€3 yueTa MOMpaBKH,
OTIPEETSAIOTCS CIETYIOIUM 00pa3oM:

0/ =X-AX; 0,=X+AX

rne AX - mpenen JomycKaeMoi aOCOMOTHON TIOTPEITHOCTH CPEICTBA N3MEPEHUS
npu ero mnokazaHuu X. 3HaueHne AX omnpenensercs B 3aBUCUMOCTH OT KJjacca
TOYHOCTH U criocoba ero 3aganus mo ['OCT 8.401-80.
Ecnu B kauecTBe anmpuOpHOM UCTIOIB3YyeTCs HH(MOpMAIUs O 3aKOHE
pacnpenesneHus BEpOSITHOCTH, TO IPEAEIbI ONPEACIISIIOTCS Yepe3 JOBEPUTEIbHBIN
WHTEPBAJ:

Q]ZX—E,' Qz =X+E.

3HaueHue E ompeznensieTcss B 3aBUCHMOCTHM OT BUJA 3aKOHA pACMpEIENeHUs
BEPOSITHOCTHU pe3yibTaTa u3MepeHus. i1 HopMallbHOTO 3aKOHA

E=1tS,

rae ¢ JUIsS 3aJJaHHOM JOBEpUTEIHHOW BEPOATHOCTH P BbIOMpaeTcs u3 TabIuIl
UHTErpajJbHON (YHKIIMM HOPMHUPOBAHHOTO HOPMAJILHOTO pachpeneicHus (1)
(manmpumep, Tab6m. 1.1.2.6.2 [2], mpu 3TOM cleAayeT y4uThiBath, uto P = 2d(1)).
Tabnuia pactpenencHus TakKe MpUBEAcHa B IPHWIOKEeHUH b.

J71s1 paBHOMEPHOTO 3aKOHA pACHpPEICICHUSI BEPOSITHOCTH PE3yJIbTaTa U3MEPEHUS
3HaueHue E (aHajor JOBEPUTEIHLHOTO UHTEPBAJIA) MOKHO OMPEACIIUTh U3 BHIPAKEHUS

E=aS,

rae a=+/3.



[Tpu npeacraBieHuu pe3yabTaTa U3MEPEHHUsI HEOOXOAMMO BHECTU TOIpPAaBKU U
YTOUYHUTB MPEEIbI, B KOTOPBIX HAXOJUTCS 3HAYEHUE U3MEPSAEMON BETNYNHBI.

[Ipy BbBIUKMCIEHUU CJHEAyeT pPYKOBOJCTBOBAaTbCA MPABHIIAMH OKPYIJICHUS,
COIIACHO KOTOPBIM 3HAYEHHS CPEIHEKBAIPATHUYECKUX OTKJIOHEHUH YKa3bIBAIOTCS B
OKOHYATEJIbHOM OTBETE JABYMs 3HaYallUMH LU(pamu, €ciau nepBas U3 HUX paBHa |
WK 2, ¥ OJHOM, eciiu 1mepBasi paBHa 3 uiu Oosiee. Bece mpenBapuTenbHble pacyeThl
BBINIOJIHAIOTCS. HE MEHEE YEM C OAHUM WIIM JBYMS JTUIIHUMH 3HAKAMH.

B xauecTBe cripaBOYHBIX JaHHBIX MOTYT UCIIOIb30BATHCS AHATOTUYHBIEC TAOIHUIIbI
U3 JPYTUX JINTEPATYPHBIX UCTOUYHUKOB.

4.2 3ananue 2. MHOroKpaTHoe H3MepeHune

4.2.1 Ycnoeue 3a0anusn

[Ipy MHOTOKpPaTHOM HW3MEPEHHH OJHOW W TOW Xe (PU3NUYECKOW BETUYHHBI
nosy4yeHa cepusi u3 24 pesynpratoB usMmepenuit O, i € [1..24]. Ot pe3ynprarsl
1ocJie BHECEHMsI TOIMpPaBOK MpeAcTaBieHbl B Tabmuie 2. Onpenenutb pe3yibTar
U3MEPEHUSL.

Tabauma 2 — Ucxonasle 1aHHBIE

[Ipennocnenns IMocaennssa mudpa mmdppa
s nudpa mudppa 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 j§§
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 | 485 322
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 jgg
484 | 492 | 487 | 492 | 483 | 493 | 487 | 493 | 485 | 492 -
493 1484 | 495 | 484 1495|484 | 495 | 484 | 492 | 484




4.2.2 Ykazanusa no évinoinenuio
1. Cepuro SKCIIEpUMEHTATBHBIX JAHHBIX CTYICHT BBIOMpaeT W3 TaOMUIBI 2 10
npeanocienneit u nocienneit nudpam mudpa. Hanpumep, mudpy 96836 coorseTcTByeT
cepusi, BKIIIOUAIOIIAs BCE PE3yJbTaTbl U3MEPEHHUI, KOTOpPbIE NPHUBEACHBI B CTPOKE 3 U
ctoJoize 6.
2. Pe3ynpTar u3MepeHus cleIyeT MOIYYUTh ¢ JOBEPUTEIBbHOM BEpOsATHOCTHIO 0,95.
4.2.3 Ilopsaooxk pacuema
Pe3ynbTraT MHOTOKpPaTHOTO M3MEPEHUS HAXOUTCS 10 aJITOPUTMY, MPEACTABICHHOMY
Ha pucyHke 40 [1]. IIpu 3ToM HEOOXOAMMO Y4YMTHIBaTh, YTO n = 24, clea0BaTEIbHO,
MOPSIAOK PAacUYeTOB U UX cojJiepkaHue onpeaestores ycaouem 10...15 < n < 40...50.
1. Onpenenutsb TOYEUHBIE OLEHKHU pe3yibTaTa H3MEPEHMS: CPEIHETO
apu(PMETUIECKOT0O € © CpPEIHEro KBAJAPATUYECKOTO OTKIOHEHUs Sp pesyibTaTa
WU3MEPEHHUS.
2. OOHapyKUTh U UCKIIOUUTH OIIUOKU. [[71s1 3TOr0 HE0OX0AUMO:
— BBIYUCIIUTH HauOOJIbIlIEE M0 a0COTIOTHOMY 3HAUEHUI0 HOPMUPOBAHHOE
OTKJIOHEHHUE

max‘Qi — §|
S )

o

— 3aJaThCsl JIOBEPUTENILHOW BEPOSITHOCTBIO P W M3 COOTBETCTBYIOLIUX TaOJIHMII
(tabmuma I1.6 [3] win Tabnuna B.1) ¢ yuetom ¢ = 1 — P HallTU COOTBETCTBYIOIIECE €
TeopeTudeckoe (TabIuIHOE) 3HAUCHUE V,,

— CPaBHHUTB V C V.

Ecnu v > v, TO nansbiit pe3ynbTat uamMepenus (Q; IBISETCS ONTMOOYHBIM, OH JIOJDKEH
ObITh OTOpoOIIeH. [locne 3Toro HeoOXOAMMO MOBTOPHUTH BHIYUCICHUS MO MyHKTaM | u 2
JUIS COKPALICHHOM CEPUHU PE3yJIbTATOB U3MEPEHUN. BhIuncieHns mpoBoaSITCA 10 TEX TOD,
MOKa He OyJIET BHITIOTHATHCS YCIOBHE V < V.

3. IIpoBepUTh rUMOTE3y O HOPMAIBHOCTU PACHPEEICHUS OCTABIIMXCS PE3yJIbTaTOB
U3MEPEHUN.

[TpoBepka BBIMOIHSAETCS IO COCTABHOMY KpUTEPHIO [3].

[Ipumenus kpurtepuii 1, cnenyer:

— BBIYUCJIUTH OTHOIIICHHE

;\Qi—él

1/ni(Qi—Q)z
1

— 3a/1aThCsl IOBEPUTEILHON BEPOSTHOCTHIO P; (pekoMeHayetcst npuHsaTh P;= 0,98) u
JUISL YPOBHS 3HAYUMOCTH ¢; = I — P; mo cooTBeTcTBYyroNMM Tabnumam (tadmuma I1.7 [3]
wiu Tabnuna [.1) onpenenuTs KBaHTWIN PaCTIpeaeNeHus d .o sq W dosqi;

— CpPaBHHUTDH dc d]-(),5qz n d{),jq].

Ecmu  diosy < d < dysq, TO rUNOTE3a 0 HOPMAJIbHOM 3aKOHE paclpeleleHUs
BEPOSTHOCTU PE3YJIbTaTa U3MEPEHHUS COTTIACYETCS C SKCIIEPUMEHTAIbHBIMU TAHHBIMHU.

d=
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[IpumenuB kputepuii 2, cieayer:

— 3a/1aThCsl JIOBEPUTEJIBHON BEPOSATHOCTBIO P, (pekoMeHayercs npuHAaTh P> = 0,98) u
IUIsL YPOBHSI 3HAUUMOCTU ¢; = 1 — P, ¢ y4eTOM n ONpPEAENIUTh MO COOTBETCTBYIOUIUM
tabnunam (tadnuma I1.8 [3] wnm Tabnuna I'.2) 3navuenus m u P*;

— JJI1 BEPOSATHOCTH P* U3 Tabnuil sl MHTErpajibHOM (YHKIMHU HOPMHPOBAHHOTO
HOpMaJIbHOTO pacnpenenenus @(¢) (tabnuna 1.1.2.6.2 [2] unu Tabnuna b.1) onpenenuts
3HA4YEHHME ¢ U paccuuTaTh £ = t-Sp.

Ecnu He 6onee m pazHocreld | € - © | mpeBOCXOAUT E, TO TUIIOTE3a O HOPMAIbHOM
3aKOHE pacCIpeleieHHsl BEpPOSITHOCTH  pe3ysibTaTa M3MEpPEHMsI  Corjacyercss ¢
AKCIIEPUMEHTAJIbHBIMHU JAHHBIMH, 3aKOH MOKHO IPU3HATH HOPMAJIBHBIM C BEPOSTHOCTBIO
Py>(P,+ P, 1)

Ecnu xoTst Obl OJIMH U3 KPUTEPHUEB HE COOJIIOAAETCS, TO TUIOTE3y O HOPMAIbHOCTU
pacnpeziesieHus: OTBEPraroT.

4. OnpenenuTb CTaHAAPTHOE OTKIOHEHUE CPEAHETO apupMeTH-
YECKOT0.

Ecnu 3akoH pacnpeneneHuss BEpOSTHOCTH pe3yibTaTa HW3MEpPEHUN IPU3HAaH
HOPMAJILHBIM, TO CTAHIAPTHOE OTKIOHEHHUE OIpPEeNsIoT Kak S =50 /Vn

Ecnu runoTe3a 0 HOpMaIbHOCTH pacipeiesICHUs OTBEPraercs, TO

n _
S=1 307 -n0? .
ny

5. OnpenenuTh JOBEPHUTEILHBIN HHTCPBAIL.

Ecnm 3akoH pacmpeneicHHsT BEpOSTHOCTH pe3yjibTaTa HW3MEpPEHUH IPU3HaH
HOPMAJIBHBIM, TO JIOBEPUTEIIbHBIM WHTEPBAN JUIS 3aJaHHOW JOBEPUTEIIBHONW BEPOSITHOCTH
P OTIpeIeIIICTCS u3 pacrpeieneHus CrrI0/IcHTa
E = ¢S, roe t BpeIOMpaeTcs W3 COOTBETCTBYrOMMX Tabmui (tabmuma 1.1.2.8 [2] wim
tabmuua /.1, npustomm=n—1,a o = P).

Ecnu rumnore3a o HOpMaJIBHOCTH pacipeiesICHUs] OTBEPraeTcs, TO ¢ ONpeesaeTcs u3
HepaseHctsa [1.J1. Uebslmmena:

P>1-1/F

4.3 3amanme 3. QOOpaborka pe3yabTAaTOB  HECKOJbKHX  Cepuil
U3MepeHui

4.3.1 Ycnosue 3a0anusn

[Ipyr MHOTOKpATHBIX U3MEPEHUSX OJHOM M TOM K€ BEIWYHHBI MOJYUYEHBI JBE CEPUH
mo 12 (m;) pe3ynbTaToB HM3MEPEHHM B KaXJAOW. OTH pe3yJbTaThl IIOCJIE BHECEHUS
MONIPaBOK TMPEJCTaBICHBl B Tabimme 2.  BuUMCIUTH pe3yiabTaT MHOTOKPATHBIX
M3MEpPECHUM.

4.3.2 Ykazanus no évinoiHeHuro



1. Cepuu B Tabnuiie 2 CTyICHT BBHIOWpAET MO MPEANOCIEAHEN U TocaeaHen nudpam
mmmdpa: Hanpumep, mudpy 96836 cOOTBETCTBYIOT BCe pe3yabTaThl M3MEPEHUN, KOTOPHIE
npuBeAeHbI B cTpoke 3 (cepus 1) u cronbdue 6 (cepus 2).

2. Pe3ynprar u3MepeHus clie1yeT MOIyYUTh ¢ JOCTOBEPHOCTHIO 0,95.

4.3.3 Ilopaook pacuema

O6paboTKy pe3yibTaTOB JIBYX CEpUM M3MEPEHHUH 11eJ1eCO00pa3HO OCYIIECTBIATh MO
anroputMam [1, c. 122-129] (mociegoBaTelbHOCTh PAacU€TOB M HUX COJEpKaHUE
onpenensaroTcs yciopueM 10...15 <n <40...50).

1. ObpaboTaTh 3KCHEpPUMEHTANbHBIC JTAaHHBIE B KaXJAOW j-iI CEepUM OTIAEIBHO IO
QITOPUTMY,  HU3JIOKEHHOMY B 3aJaHuu 2 (aaropuTM o0OpabOTKM MHOTOKPATHBIX
MU3MEPEHUI), IPU ITOM:

— OIPEAENIUTh OLIEHKM pe3yJbTaTa H3MepeHuss (J; U CpPEeIHEro KBagpaTHYECKOIro
OTKJIOHEHHUS Syy;

— O0HApPYXKUTh U UCKITIOUYUTH OIINOKY;

— MPOBEPUTH THUIIOTE3Y O HOPMAJIBHOCTH PACHpPENEICHUsI OCTABIIUXCS PE3YIbTaTOB
U3MEPEHUN.

2. TlpoBeputh 3HAYMMOCTh PAa3iINuMsl CpPEJHUX apU(PMETHUECKHX CEepHil Mo
aITOpUTMYy, IPEACTaBICeHHOMY Ha pucyHke 48 [1]. st aToro crnenyer:

— BBIUMCIUTH MOMEHTHI 3aKOHA paclpeesieHUsl pa3HOCTH:

Gzél-éz,

Sg = SQ—12+SQ—12;
n ny

— 3aJIaBIIKNCh JIOBEPUTEIIbHON BEPOATHOCTHIO P, ONpEeNeNuTh U3 COOTBETCTBYIOIIUX
Ta0NHI WUHTETPATbHON (YHKIIMA HOPMHPOBAHHOTO HOPMAILHOTO pactpesencaus D(t)
(tTabnuma 1.1.2.6.2 [2] unu Tabnuia b.1) 3nauenue ¢,

— cpaBHUTH |G| c t - S..

Ecmm |G| = ¢ - S, TO paznuuuve MexAy CpeIHUMH apu(pMETUYECKUMH B CEPHUSX C
JIOBEPUTEIBLHON BEPOSTHOCTHIO P MOXHO MPU3HATH HE3HAYHUMBIM.

3. IIpoBepuTh paBHOPACCESIHHOCTh PE3YyJIbTATOB U3MEPEHUM B CEPUSX IO aJITOPUTMY,
n3JI0)kKeHHOMY Ha pucyHnke 50 [1]. st aToro HeoOxoaumo:

— ONpeNeNuTh 3HaYeHne ¥ =S, /S0, = 1

— 3aJIaBIIKNCh JIOBEPUTEIIbHOW BEPOATHOCTHIO P, ONpEeNeNuTh U3 COOTBETCTBYIOIIUX
tabmm (Tabmuna 16 [1] uam tabmmma E.1) 3HaueHne aprymeHTa HHTETpaIbHOU QYHKIIUN
pacnpeneneHust BeposiTHoctu duiuepa wy,

— CPaBHUTH Y C .

Ecmu v < yy, TO cepun ¢ TOBEPUTEITBHON BEPOATHOCTHIO P CYUTAIOT PACCESTHHBIMMU.

4. OOpaboTaTh COBMECTHO pe€3yJIbTaThl M3MEPEHUS O0EUX CEpHUil C y4eToOM TOro,
OJIHOPOJHBI CEPUU UM HET.

Ecnu cepun ogHOpoAHBI (paBHOpPACCESHHBI C HE3HAUYMMBIM PA3NTHUUEM CPEIHMX
apu(pMETHUYECKUX), TO BCE PE3yJbTaThl U3MEPEHUS CIIEyeT OOBEIUHUTh B €IUHBIN
MacCHB U BBINOJHHUTh OOpaOOTKYy Mo anroputMmy Ha pucynke 40 [1]. [Has sToro
HEO0XOIUMO:
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— ONpENeTUTh OIEHKY pe3yibTaTa U3MEpPEHUS € W CPEAHETO KBaapaTHUECKOTrO
OTKJIOHEHUA S

0 =m0 + 1,0, |/Iny +n3);

l { \ bl \ b j— — | f— . |
S= _ g =S5, +(ns =185, + |0, =0 + 0,10 —03'}
\/[nl +115 |y + 159 —1] o : 02 T IIEL TS 2EE

9

— 3a/IaBIIUCh JIOBEPUTEIBHOM BEPOATHOCTHIO P, omnpenenuts u3 Tabmaui
pacnpenenenusi Ctorogenta (tTabmuna 1.1.2.8 [2] unm Tabnuna [.1) 3Hauenue ¢ s gucia
creneHeil cBOGOIBI m = 22/[(;11 1) (1)1

— OIPEEIIUTh TOBEPUTENIbHBIA UHTEPBAN £ = ¢-S.

Ecnu cepum He paBHOpacCesHHb C HE3HAUYMMBIM  pa3lIWYHEeM CpPEIHHX
apu(MeTHYecKux, TO COBMECTHYIO O0O0pabOTKy pe3yslbTaTOB W3MEPEHHUH ClieyeT
BBITIOJHATH C YY€TOM BECOBBIX KOA((UIIMEHTOB [0 aJIrOPUTMY, MPEACTaBICHHOMY Ha
pucyHnke 51 [1].

J1st 5TOr0 HEOOX0IUMO:

— ONpENENUTh OLIEHKH pe3ysibTaTa U3MEPEHUs — € U CPEIHEro KBaJpaTUYECKOTO
OTKJIOHEHUS S:

P R i
Bis Prsin s
1
— &8 = &S
Q:ZS’ :ZTQ

— @HAJIOTUYHO NPEAbIAYIIEMY CIYy4ar0, 33/1aBIINCh I0BEPUTEIILHOW BEPOSITHOCTHIO P,
ONPENENNTD ¢ U IOBEPUTEIIbHBI UHTEPBAI.

Ecnu paznmuune cpegHux apudmeTnueckux B CEpHSIX MPU3HAHO 3HAYUMBIM, TO
pE3yNbTaThl U3MEPEHUN B KXKJIOM cepuu ciemayeT o0paboTaTh pa3ebHO MO alTOPUTMY
MHOTOKPAaTHBIX U3MEPEHUI:

— B 3aBUCUMOCTH OT 3aKOHA PaCIpEICIICHUsI BEPOSATHOCTH PE3yJibTaTa U3MEPEHUS B
KaXJ0M CEpUH ONPENCIUTH S,

— 3aJIaBIIUCh JOBEPUTEIIBHOM BEPOSTHOCTHIO P, ONpPENeNTh MO COOTBETCTBYIOIIUM
Ta0JauIlaM 3HAYEHUE ),

— paccuuTaTh JOBEPUTEIbHBIN UHTEpBAI £, =S; - £.

4.4 3ananue 4. OyHKUMOHAJBbHbIE PE0OOPA30BAHMS Pe3YJIbTATOB
H3MepeHuil (KOCBeHHbIE U3MEePeHU)

4.4.1 Ycnoeue 3aoanun
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[Ipy MHOTOKpaTHBIX U3MEPEHUSAX HE3aBUCHUMBIX BEeIMYUH X U Y nonydeHno no 12 (n)
pEe3yJIbTaTOB U3MEPEHUM. DTU Pe3yJIbTaThl MOCJIE BHECEHHS MOMPABOK MPEACTABICHHI B
tabnuue 2. Onpeaenutsh pe3yibTar Bbruucienus Z = f (X, Y), (Bug pynkuuu Z u
xapakTep BennyuH X, Y, Z npeacrasieHsl B Tadauie 3).

4.4.2 Ykazanus no 6vlnoiHeHu0

1. 3nauenust X u Y cTyaeHT BbIOMpaeT COOTBETCTBEHHO IO MPEIINOCIeNHEed U
nocieaHed mudpam mmdpa: Hanpumep, mudpy 96836 COOTBETCTBYIOT 3HaueHUS X,
MPE/ICTaBIICHHbIE B CTPOKE 3, ¥ 3HAYEHUS Y, IPeICTaBICHHbIE B CTOJIOIE 6 TaOIHIIbI 2.

2. Bun dysknuu Z cTyAeHT BbIOMpaeT mo mociienHe nudpe mmdpa, Hanmpumep,
mdpy 96836 coorBeTcTBYET PYHKIUS Z, IPEICTABICHHAS B CTPOKE 6 TaOIUIIHI 3.

3. Ilpu onpenenenuu Z ciielyeT NpeABapUTEIbHO BBIPA3UTh 3HAUCHUS BEJIUUMH X U Y
B equHuax cucremsl CH.

4.4.3 Ilopaook pacuema

OO6paboTKy SKCIEPUMEHTATBHBIX JAHHBIX MpU (PYHKIHOHAIBHOM MpPeoOpa3oBaHUU
PEe3yIbTAaTOB M3MEPEHUN 11€JIeCO00Pa3HO OCYIIECTBIATh MO anroputmy [1, c. 144 — 166].
[Ipu 3TOM HEO00XO0IMMO YUYUTHIBATb, 4TO
n = 12, cnegoBaTelibHO, MOPSJIOK PACYETOB M UX COJEPKAHUE OMPENEIAIOTCS YCIOBUEM
10...15 <n <40...50.

1. O6paborath pe3ynbTaThl U3MEPEHUN BEIUYUH X U Y OTACIBHO MO aJIrOpPUTMY,
W3JI0’)KEHHOMY B M. 1-3 3a1aHus 2, Ipu 3TOM:

— OMpENEIUTh OLICHKU Pe3yibTaTOB M3MepeHUd X, V U cpeaHux KBaJIpaTHYEeCKUX
OTKJIOHEHUH S, S);

— OOHAPY’KUTh U UCKIIIOUUTDH OIINOKU;

— MPOBEPUTH TUIOTE3Y O HOPMAIBHOCTH PACIPEEICHUS OCTABIINXCS PE3yIbTaTOB
M3MEpPECHUM.

2. OmnpenenuTh OLEHKY CPEAHET0 3HAUCHUS (QyHKIUH:

Z=fXY),

OnpenenuTs NONpaBKy:

0 :—0,5[2)}/2 24 2;{ -Sf} ,

Taomuna 3 — cxoquble JaHHBIE

[Mocnennsia | Z=f (X,Y) XapakTep U €AMHHULIbI BEJTUYMH
uudpa X Y Z
mudpa
1 7=X/Y HanpsbkeHue, MB | cuiia Toka, MKA | CONIPOTHUBJICHUE
2 7=X*Y cujia TOKa, MKA |conpoTuBieHue, OM|  MOIIHOCTH
3 Z=2X/Y? | mepemenieHue, M BPEMSI, MC YCKOPEHHE
4 7Z=2m/XY | WHAYKTUBHOCTb, €MKOCTbh, MK®D EePUO
MK 'H KoJieOaHui
5 7=3X/4m'Y? macca, MK panuyc chepbl, MKM| IUIOTHOCTh
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Marepuasa
6 Z=X-Y*/2 | UHOyKTUBHOCTb, cuia TOoKa, MA JHEprus
MK 'H MarHuTHOTO
OJIs
7 Z=0,5X°/Y 3apsia, nKn eMKOCTb, TID SHEprus
KOHJICHCATOpa
8 7=X"Y/ CONPOTUBJICHUE, |CONMPOTUBIEHUE, OM |CONPOTUBIICHHE
(X+Y) Owm
9 7=X/(Y+10) DJ1C, MB conpoTuBieHue, OM| cuiia ToKa
0 Z =27\X/Y macca, T »KeCTKOCTh, H/M 110505 (O
KoJieOaHui

4. OnpenenuTh OLEHKY CTaHJAPTHOTO OTKJIOHEHUS GyHKIUN

2 . 2
S = L|:iSX:| +L|:QS):| ,
n, |[0X n, | 0Y

TZE Ny, 1y, — YKUCIIAa OCTABIIMXCS PE3YyJIbTATOB U3MEPEHNUN COOTBETCTBEHHO X U Y 1OCIIe
UCKJIIOYEHMSI OIIMOOK.
5. Onpenenuts JOBEPUTENbHBIN HHTEPBA )11 QYHKIUU

EZ = tS

Ecnu 3akoHBI pactipeieieHnst BEpOSITHOCTH Pe3yIbTaTOB U3MEPEHUs X U Y IpU3HAHBI
HOPMAJIBHBIMH, TO ¢ MOYKHO OIPENCIUTh JJIsl MIPUHITON JOBEPUTEIHLHON BEpOsSTHOCTH P
u3 Tabnuil juist pacupenenenus Croroaenta (tabmuna 1.1.2.8 [2] unu tabmauna J.1). Ipu
ATOM YHUCJIO CTENeHEN CBOOOIBI 71 OTIPEEIISIETCS U3 BHIPAYKEHUS

N2 ) N2 52 4 L N2 N N2
ax ;) n oY) n, n.—1 X n, n, —11aY n,

Ecnu runore3a o HOpMaabHOCTH paclpeiesieHus: pe3yJIbTaToB u3Mepenust X win (1)
Y otBepraercs, To ¢ enecooOpa3HO oNpeenuTh U3 HepaBeHCTBA YeOkIieBa:

P=1-1/t"

4.5 3apanue 5. O0padoTKa IKCHEPUMEHTAJBHBIX TaHHBIX
NPU U3YYEHHH 3aBUCUMOCTEH

4.5.1 Ycnoeue 3aoanua
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[Ipy MHOTOKpaTHBIX COBMECTHBIX M3MEpEHMsIX BeauuuH X u Y mosydyeno no 20 (n)
nap pe3yJabTaToB U3MEPEHUI. DTH Pe3yabTaThl OCIE BHECEHUS MOMPABOK MPECTABIICHbI
B Tabnuie 4. Onpeaenuts ypaBHeHue perpeccun Y o X: YV = f(X).

4.5.2 Ykazanusa no évinoinenuio
1. Cepum »>KCIEpUMEHTANIBHBIX JaHHBIX CTYJIEHT BbIOMpaeT u3 TaOmuubl 4 10
MIPEANOCIIETHEN U NOCJEeAHEN nudpam mudpa. Hanpuwmep, mud-
py 96836 COOTBETCTBYIOT CEpHU, BKIIOYAIOIIME BCE PE3yJbTaTbl H3MEpPEHUM X
(uncnurenb) U Y (3HaMEHATEINb), KOTOPBIE IPEACTaBICHBI B CTPOKe 3 U cToJIOIE 6.

2. Cuurarp, 4YTO PE3yIbTAThl U3MEPEHUI HE COACPIKAT OIINOOK.

4.5.3 Ilopaook pacuema

OOpaboTKy  IKCHEPUMEHTAIbHBIX  JIAHHBIX TPU  H3YYEHHH  3aBHUCHUMOCTEH
11e7I€CO00Pa3HO OCYIIECTBIIATH 1O anroput™am [4, c. 99-109].

I. B ocax koopamHar X W Y MNOCTPOUTH 7 OKCHEPUMEHTAIBHBIX TOYEK C
koopauHatamMu X; ,Y, i € (1...20) u mo xapakTepy pacloJIOXKEHUS TOYEK MPHUHATH
TUIIOTE3Y O BUJIC YPaBHEHHUs perpeccuu Y Ha X.

Tabnuna 4 — MicxoiHbIe TaHHbBIE

[Ipennocnenns ITocnennss mudpa mudpa

s ndpa mudpa | 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

B kadecTBe ypaBHEHHUS perpeccuu 1eaecoo0pa3HO HCIOIb30BaTh MOJIMHOM CTEIICHU

Y=A+BX+CX+..+KX"
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B nepBoM npulbmmkeHnn 711 PEIIeHUs TaHHOHW 3a/1a4i PEKOMEHAYETCS PUHATD M =
1, T.c.

Y=A4A+BX

2. Onpenenuth napaMeTpbl ypPaBHEHUS PETPEeCCHMM MO METOAY HaUMEHBIINX
KBajpaToB. JlJis 3TOro HEOOXOAUMO:
— COCTaBUTh CUCTEMY YPABHEHHUM 110 YUCITY PACCUUTHIBAEMBIX ITAPAMETPOB:

a—A:O' a—IA:O' a—A:O..... a_A:O
aA ’ aB 2 8C > 9 aK Py
rie A=Y, -4-B.-X-C-X* = —K-X"|.
1

Hanpumep, 11 TMHENHOTO YpaBHEHUS PErPECCUN CUCTEMA YPABHEHUN UMEET BU/L:

Bi X7+ Ai X, = iX,Y,.
1 1 1

— PEIINTh CUCTEMY YPAaBHEHHUU U ONPENENUTh HEM3BECTHBIE ITapaMeTphl. Hampumep,
IUISl JIMHEMHOTO YPABHEHHUS PETPECCUN PELIEHUE UMEET BU/L:

B= nZXin _ZXI‘ZYI' S A= ZXizzYi _ZX/ZXIYI'
n> x> x,f DY x -3 x)]

3. IlpoBepuTh NpaBWIBHOCTH BBIOOpa BHJA YypaBHEHUs perpeccuu. s s3Toro
CJIEyET MPUMEHUTH HEMTAPAMETPUUECKNE KPUTEPUH CEPUNA U MHBEPCUI:

— paccuuTaTh OTKJIOHEHUS SKCIEPUMEHTAIBHBIX 3HAYEHUW Y; OT COOTBETCTBYIOLIUX
3HAYEHUH Y,, PACCUMTAHHBIX ISl TOTO K€ apryMeHTa JX; M0 MOJYyYEHHOMY YPaBHEHUIO
perpeccun: AY, =Y, —Y,;

— MOCTPOUTH B oOcaX koopauHat X, AY mnoiydeHHble 3HaueHus AY; mis co-
OTBETCTBYIOIIUX Xj;

— 3amycaTh MOCIeA0BaTEILHOCT 3HaUeHUH AY; 110 Mepe Bo3pactanus X, X; € [[,n];

— paccuyuTaTh YUCJIO cepuil N B MOyUYeHHOMU mocienoBareabHoctu AY; (moa cepueit B
JAHHOM CJIyyae MOHUMAIOT MOCIEAOBATEIbHOCTh OTKJIOHEHHUH OJHOTO 3HAaKa, Mepel U
MocJie KOTOPOM CJEeAyIOT OTKJIOHEHHS MPOTHUBOIOJIOXKHOTO 3HAaKa WM HET BOOOIIEe
HUKAKHX OTKJIOHEHHN );

— 33JIaBILIUChH JIOBEPUTEIBHON BEPOSATHOCTBIO P (ypOBEHb 3HAUUMOCTH o = 1 — P) s
n = 20 ompeaenuTh Mo COOTBETCTBYIOIIEH Tadnuie (Tabnuna A.6 [4] wiu Tabnuma XK.1)
JOTYCTUMBIC TPAHUIIBI N;.050 ¥ Ny 50,

— paccuuTaTh YMCIO WHBEpCUl A B MOJy4EeHHOH mocieaoBaTeiabHOCTH AY; (mon
WHBEpCUEH MMOHMMAETCsl COOBITHE, 3aKitouaroneecs B ToM, uto AY; > AYnpu k> j):
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n—l1
A= Z A;,

rae A, — 3TO YUCJIO MHBEPCUI j-TO 4J€HA MOCIEI0BATEIbHOCTH, T.€. YUCJIO YJICHOB
MOCJIEA0BATEILHOCTH, KOTOPbIE, OyAyUYu PacloOKEHHBIMH B TIOCJIEIOBATEIIBHOCTH TOCIIE
J-TO 4JIeHa, UMEIOT 3HaUCHUE MEHblee, ueM AY;

— 3aJIaBIIIMCh IOBEPUTEIILHON BEPOSITHOCTHIO P (YypOoBeHb 3HAaUMMOCTU @ = 1 — P) s
n = 20 omnpenenauTs MO COOTBETCTBYIONIECH Tabnuile (Tabmuua A.7 [4] win tabnuua M.1)
JTOMYCTUMBIE TPAHULBI A 1.0 54 A Ap 50,

— CpaBHUTb A C A ;.05 U Ao e

Ecnu BeIONHSIOTCS HEPaBEHCTBA

Niosa < N < Nysa,
Atosa <A L Apsa

TO C BBIOpDAHHOW JOBEPUTEIHLHONW BEPOSTHOCTHIO P MOXXHO CUWUTaTh, YTO OTKJIOHECHUS
DKCIIEPUMEHTAIIBHBIX 3HAYEHUU Y;, OT COOTBETCTBYIOIIMX 3HAYEHUU Y,; HaUJAECHHOIO
YPAaBHEHHUsI PErpecCUM  SIBISAIOTCS  CIy4alHBIMM, HE  COJEpXKaT  aJJUTUBHOIO,
MYJIBTUIUIMKATUBHOIO MJIM KOJIEOATEIbHOTO TPEHJOB, T.€. PACCUUTAHHOE YpaBHEHHE
perpeccuu  JOCTOBEPHO OIMCBHIBAET JKCIEPUMEHTAIBHO HCCIECAYEMYIO 3aBUCHUMOCTH
MEXy BeJTMunHaMu X U Y.

Ecnu xoTst Ob1 OJTHO U3 YKa3aHHBIX BbIIIE HEPABEHCTB HE BBINOJHAETCS, TO CIEIYET
NEPEeCMOTPETh BBHIOOP BUIA ypaBHEHHUS perpeccu. B 4acTHOCTH, MOXHO YBEIHYUTH
CTEIICHb IIOJIMHOMA m Ha CAUHUIYYy U IIOBTOPUTH BBIYMCIICHUSA I10 OINKUCAHHOMY BBIIIE
anroputMy. Hammpumep, 11t nomHOMa BTOPOM CTEIICHMU:

Y=A4+BX+CX.

C uenbro ompeneneHus IMApaMeTPOB YPABHEHUS PErpeccMyd B JaHHOM CJydae

HEO0OXOJMMO PEIIUTh CUCTEMY YPaBHEHUI:

CY X +BY X+ AY X =Y XY,
! ! 1 !
CZX + BiX;’ + AiX, = ZXY
! ! ! 1
Cixg’ + BZH:X, +nA:iY,.
! ! 1
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S5.Kputepun oumeHku pacyeTHo-rpaduyeckoii padorbl M THIIOBBIE
OIIMOKH NPH ee BbINOJTHEHUH.

Kpurepun onienku pacuetHo-rpaduyeckoit paboThl:

- OIICHKA «3a4TEHO0» BBICTABIISICTCS 00y4aroleMycsi B TOM CiIydae, €CJIM BCe
3aJlay¥l PeIleHbI, K 3a]]a4aM MPUBEICHbBI TTOSICHEHUS;

- OLIEHKa «HE 3aYTeHO» CTAaBUTCS B TOM cCllyuyae, €ciu Kakas-Inbo 3agada
OTCYTCTBYET WJIM IPUBEJICHBI HEJOCTATOYHBIE MOSICHEHUS K PEIICHUIO 3a/1a4H.

[Ipu BbIMOTHEHHH pacuyeTHO-Tpaduyeckoil pabOThl MO (PU3NYECKUM OCHOBAM
TEXHUYECKUX U3MEPEHUN YacTO BCTPEUYAIOTCS CIEAYIONINE OIHOKH:

1. He coOmronensl npaBuiia opopMieHUs pacueTHO-TpaPuUIecKoi pabOThI.

2. He BoimepxkaHa CTpyKTypa pacueTHoO-rpaduueckoil paboTsl (OTCYTCTBYET
Ooubnuorpaduyeckuii CIUCOK, TEOPETUYECKAsl YaCTh K 3a7a4e U T. 11.).

3. He yka3aHbpl eIMHULIBI U3MEPEHUS TTOTYUYEHHBIX PE3YyIbTATOB.

4. B 3amaye OTCYTCTBYIOT BBIBOJBI WJIM COJEPXKUMOE BBIBOJOB K 3ajaue
HEKOHCTPYKTHUBHBI.

5. OtcyTcTBHE TOTOBHOCTH OOY4YaIOIIErocss OTBEYaThb Ha TEOPETUYECKHE
BOIPOCHI, SIBJISIIOIIMECS OCHOBOM JJIsl peLIeHHs 3a4a4u.

6. 3amaHue Ha pacyeTHO-rpaduUecKyio padOTy BBIIOJHEHO HE IO CBOEMY
BapUAHTY.



MNPUJIOKEHHUE A
(cipaBo4YHOE)
dopma TUTYJIbLHOIO JIMCTA

MHUHUCTEPCTBO OBPA30OBAHMSI U HAYKH POCCUIICKOI ®EJEPALIUNA
®I'BOY BO «MOCKOBCKMI1 MOJMTEXHUYECKW YHUBEPCUTET»
YEBOKCAPCKHI1 HHCTUTYT (GUJIHA)

Kad)e)ma I/IHd)ODMaHI/IOHHbIX TeXHOHOFHﬁ. AJCKTPOIHEPIEeTUKHU U CUCTEM VIIPpABJCHUA

PACUETHO-TPA®HUYECKHUE PABOTHI
o AUCHHUIIJIUHE
«Du3nYecKre OCHOBbI TEXHUYECKUX U3MePEeHN»

BeimmonHun: crygeHtr  Kypca

(®. U. O.)ounoii / 3a0uH0i HopMbI OOYUEHUS
CTIEIIMATLHOCTD

y4. mudp
KOHT. TesiepoH

[Iposepu:

Yeodokcapni 20__



MMPUJIOXKEHUE b
(cpaBOYHOE)

HuTerpajbHas QyHKIUS HOPMUPOBAHHOTO HOPMAJIBHOT0
pacnpenenenus @(1)

t

-
e ’dt

A 2
_ 20(t) =
Tab6muua B.1 — Pactipenenenne (t) on _([

20(1) (| 200 | 200 | 200 | 200 ,
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| 09011 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 | 09412 1,89
0,7287 1,1 | 0,8064 1,3]| 0,8664 1,5 0,9109 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 | 09164 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 | 09216 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(1) 1| 200 1| 20@ 1| 20@ 1| 20@ t
0,9545 21 09722 2,2 0,9836 24| 0,9907 2,6 | 0,9949 2,8
0,9556 2,01 | 0,9729 2,21 0,984 241 0,9909 2,61 0,995 2,81
0,9566 2,02 | 0,9736 2,221 0,9845 242 0,9912 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 2,241 0,9853 244 | 0,9917 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 247 | 0,9924 2,67 | 0,9959 2,87
0,9625 2,08 | 0,9774 2,28 | 0,9869 248 | 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 0,9786 2,3 0,9876 2,51 0,9931 2,71 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 2,121 0,9797 2,321 0,9883 2,521 0,9935 2,721 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




IMPUJIO’)KEHUE B

(cipaBouHOE)
V-KpHUTEepHH
Tabauya B.1 — 3nauenus v, npu pasiuyHvix n,

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
NPUJIOXKEHUE I
(cpaBOUHOE)
CocraBHoii kpuTepuii
Tab6muma I'.1 — Crarucruka d
" do,sq1 diosq
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
Ta6nuia I'.2 — 3uavenus 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




(Be

MNPUJIOKEHUE /|
(cpaBO4HOE)
Pacnpenenenune CtbroeHTa

Ta6auua /1.1 — Kosdppuument CThIOJICHTA

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 00 1,960 2,576
MHNPUJIIOXKXEHUE E
(cpaBO4HOE)
Pacnpenesienne @uiepa
Tabnuna E.1 — 3HaueHust v, U1 pa3aUYHbIX 3HAYEHUH 11, 1>
Y JJOBEPUTEIBHON BEpOSTHOCTU P
n; P n;
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
HPUJIIOXKEHHUE XK
(cipaBouHOE)
Kpurepnii cepuii
Tabmuna XK.1 — [IpoueHTHBIE TOUKU paclipeneseH s cepuit
OSITHOCTb P[r,>7,..]=0, n=N;=N>=N)
o
n=N/2 099 | 0975 | 095 | 005 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
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
MNPUJIO)KEHUE N
(cipaBouHOE)

Kpurepuii unsepcuii
Ta6mmma .1 — IIporieHTHBIE TOYKK pacnpeiesieHUs Yrucia HMHBEPCUI
(BepossTHOCTb P[An>An../]=0, Tie N — 00111ee YMCIIO 3HaYeHH)

(24

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 9717 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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