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BiHHMIBKHIT HALIOHAIBHUI TEXHIYHUI yHIBEPCHTET

BU3HAYEHHS OIITUMAJIBHOI'O OB’€EMY BUBIPKU
I YAC MPOBEAEHHSA EKCIIEPUMEHTAJIBHUX JOCJIIKEHD

B poboti po3rnigHyTO BapiaHTV OLIHOK BUOIDOK [OBIIbHOrO 06CSry. /19 HuX BUPILLYETLCS MUTAHHS BU3HAYEHHS
MIHIMarIbHOro 06csry BUOIpKY, OO OTPUMAHA OLIHKa NapameTpa po3rofisly abo MoYaTKoBUX yMOB 3340BOJIbHS/IA BCTAHOB/IEH]
BUMOIY 10 NPOBEAEHHS BUMIPIOBaHb 3 HEOOXIAHOK TOYHICTIO.
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DETERMINATION OF OPTIMAL SAMPLE SIZE DURING
EXPERIMENTAL RESEARCH

The variants of estimations of selections of arbitrary volume are considered in work. The question of determination of
minimum sample size decides for them, that the got estimation of parameter of distributing or initial conditions satisfied the set
requirements to conducting of measurings with necessary exactness. The use of a particular technique depends on the a priori
information about the parameters of the distribution of random errors. If such information is not available, extensive experimental
studies should be carried out. The article analyzed the ways of determining the optimal volume of tests in conducting multiple
measurements of physical quantities and obtained analytical expressions for various cases concerning a priorf information about the
parameters of the distribution of random errors of measurement results. The use of the function of most plausibility is appropriate
for a sufficiently large sample size. With a known confidence rating, with a measure of reliability, the sample size is determined with
the help of t-distribution of the Student. To determine the membership of a sample to the general population, the required number
of multiple measurements is determined at a known boundary, which estimates the errors of the 1st and 2nd kind. The ratios given
in this article make it possible to reduce the cost of conducting research, which in many cases requires significant financial costs.
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BCTVII. TlpoBeneHHs BHMIPIOBAILHOTO EKCIEPUMEHTY 3aBEPILYETHCS OIPAIIOBAHHSIM pe3yJbTaTiB
CIOCTEPEXKEHb [yl BU3HAYCHHS pe3yJbTaTy BHMIpIOBaHb — KIHIEBOI METH BHMIploBaHb. B mporeci 1poro
BUPIMIYIOTH /IBi 33/1a4i: MEPIY — 3HAXOATh HalHKpaIly Il BAOpaHUX METO/MK, 3aC001B, YMOB Ta OTPUMAHUX JTaHUX
OIIIHKY 3HAYCHHS BUMIPIOBAbHOI BEJIMYMHH 1 JIPYTy — OIIHIOIOTh XapaKTEPUCTUKA TOYHOCTI BUMIpPIOBaHb.
Pe3ynprar BUMIpIOBaHHS € IMOBHOLIHHMM 32 YMOBH, IIO BiH CYNPOBODKYETHCS OLIHKOIO HOTO TOYHOCTI, A0 SIKOT
BIZTHOCATBCS 0araTo BayJIMBHUX JIaHUX, 30KPEMa — KUIBKICTD CIIOCTEPEKEHb.

OOcsT OmpaioBaHHS 3aJCKUTh BiJ PI3HOBHIY BUMIPIOBAHHS, KUTBKOCTI SKCIEPUMEHTANBHUX AHUX,
BHAMOT JI0 TOYHOCTI BHUMIipIOBaHHS, anpiopHoi iHdopMarlii mpo CHCTEeMaTH4Hi Ta BUMAJAKOBI TIOXUOKH BUMIipIOBaHHSI
Tomo. JIumie mpu mpsAMUX Pa30BHX BUMIPIOBAaHHAX OTPHUMaHi pe3yabTaTH BUMIpIOBaHHS. B iHIIMX BHUMIipIOBaHHIX
OTIPALIFOBAHHS MOJXKE 31HCHIOBATHCH 33 CTaHIAPTHUMH MeToJuKaMu. He3anexxHo Bix BUIY PO3MOILTY BHUIAIKOBHX
MTOXUOOK SIKICTh OILIHIOBAJIBHOTO PE3yIbTaTy MOKPAIIYEThCA 31 30UTBIICHHSAM Pe3yIbTaTiB CIIOCTEPEKEHb.

B po6oTi po3risiHyTO BapiaHTH BHOIPOK JOBUILHOTO 0OCsTY. [IJIss HUX BUPIMIYETHCS MATAHHS BH3HAYCHHS
MiHIMaJbHOTO 00CATY BHOIpKH, MO0 OTpHMaHa OIliHKA MapaMmeTpa po3MojiTy ado MOYaTKOBHUX YMOB 3a[0BiJIbHA
BCTaHOBJICHUM BUMOT'aM JIO TIPOBE/ICHHS BUMIPIOBAaHb 3 HEOOX1THOIO TOYHICTIO.

[lepeBary BapTO HamaBaTH BHOIpKaM i3 OUTBIIMM OOCSTOM, aie 3a3BU4ail OUIBIIUI 00CAT BHOIpKH
notpedye i OLIBIIMX BUTpaAT JuIs ii ofepkaHHs Ta 00poOku. ToMy BapTO BU3HAYMTH, IKUM Ma€ OyTH MiHIMalIbHUHA
. P(|/\_/_X|<‘9):Pdo& o O .
obcsar Bubipku, MO0 TOOTO MMOBIPHICT TOTO, IO pE3yJbTaT BUMIpPIOBaHb Oynae
BiIPI3HATHCH Bifl NIHCHOTO 3HAYEHHS HA BHM3HAUEHy BeluduMHy &, OyJe BiANOBiZaTd BCTaHOBIEHIH XOBIpYii
HMOBIPHOCTI.

META POBOTHU. List pobora mpucBsiueHa aHamizy crnoco0iB BU3HAYEHHS ONTUMAJIBHOIO 00 €My BHOIPKH
IIPY TIPOBEICHHI HE3aIeKHUX BIMIPIOBaHb (Pi3MYHOI BEIWINHHM 3 JOTPUMAHHSAM IIEBHUX BHMOT.
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Buxonsun 3 aHaNOTIYHMX MipKyBaHb MOXMJIMBO OIIIHUTH ONTHMAaNBHUN 00’€eM BHOOpPH pe3yibTaTiB
BHAMIipIOBaHHS (Di3MIHAX BEJIMYUH IIPHU NOCTABIICHIX YMOBAX 10 TOYHOCTI IPOBEICHHS EKCIICPUMEHTY.
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TakuM YHMHOM € JIOBUIBHOIO OIIIHKOIO 3 MIpOIO HaAIWHOCTI . Buxopstuu 3
BUIIECHABEJAEHUX MIPDKYBaHb MOXMJIMBO BU3HAYyuTH 00°’€M BUOipKM ! pe3yibTaTiB HE3aJIEKHUX BHUMIPIOBAHb
¢i3nuHOT BeM4IMHY, 32 YMOBH, 110 CKB pe3ynbraTiB He nepebiipllye Harepes 3a1aHoro 3HauYeHHSI.
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BHMCHOBKMU. BukopuctanHs KOHKPETHOT METOIMKH 3aJIEXHTh Bij arpiopHol iHpopMmamii mpo napamerpu
PO3MOJIiTy BUMAAKOBUX MOXMOOK. SIKIIo Taka iHdopMalis BiACYTHs, TO HEOOXiHO BUKOHATH IIUPOKI 32 00CATOM
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eKCIIepUMEHTANIbHI JoCIiKeHHsl. B cTarTi Oyino mpoBeneHO aHalli3 HUISIXIB BH3HAYEHHS ONTHMAJIBHOTO 00’eMy
BUIPOOYBaHb IIPH MPOBEJCHHI 0araTopa3oBUX BUMIPIOBaHb (i3MYHMX BEJMYHMH 1 OTPUMaHI aHATITUYHI BUPA3U IS
PI3HUX BHIIAIKiB CTOCOBHO ampiopHOi iH(popMarii mpo mapaMeTpy PO3MOALTY BHIIAIKOBHX MOXHOOK pe3yibTaTiB
BUMIipIOBaHb. BukopucTanHsa (QyHKIIT HAHOUTBIIO! IPaBIOMONIOHOCTI TOWIIHHO MPU JOCTATHHO BEIHKOMY 00’€Mi

BuOipku. Ilpu Bimomiii noBipuiii ouinni & 3 Mipow HaIiHOCTI P o6esr BUOIPKM BU3HAYA€ETHCS 3 JIOMOMOTOIO t -
posnoxiny CreionenTta. [y BCTAaHOBJICHHS HAJICKHOCTI BHOIPKH IO TeHEPaIbHOI CYKYIHOCTI HEOOXiIHY KiNBKICTh

0aratopa3oBHX BUMIPIOBaHb BU3HAYAIOTH IPH BinoMilt rpanuii €, sxa ouinroe nomuiku I ta IT poxy.
Hageneni B cTaTTi CHiBBiMHOMICHHS JHAaH0OTh MOXJIMBICTh 3MCHIIUTH 3aTPATH HA MPOBEACHHS JIOCIIKCHb,

JUISL SIKMX B 0araThbOX BUITaAKax MOTPEOYIOTHCS 3Ha4HI (JiHAHCOBI BUTPATH.
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