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Ha cyuacnomy emani npuckopenozo 6ypxauo2o po3eumxy pisHux 2any3eu Hayku i mexHixu,
30azauenns OYX06HOI KyIbmypu a00CMEd, CMPIMKO20 COYIATbHO20 | NOAIMUUHO20 JICUMML
Ykpainu cmasnsamoca 6i0nogioni eumocu 00 6cediuHO20 pO3BUMK)Y 0COOUCTNOCTI 8 CYCNITbCMEBI
po3eunymoi kpainu. He mano easicnugum ¢paxmopom 6 ybomy acnexkmi nocmae HaguaibHull npo-
yecy GUIYUX 3aK1A0AX OCGIMU.

Hauna nayxosa cmamms npucesiuena po3pooyi epekmugrux memooie niany8anus 6azamo-
GakmopHux excnepumenmis 3 Memor OmpUMAaHHs 6UCOKOAKICHUX pe3ynbmamig y 1abopamop-
HUX ymoeax. Boma posensioae sasicnugicmo mounoeo onucy niamie excnepumenmis oas 3abes-
neyeHHs OnepamueHo20 ma ehexmueHo20 GUKOPUCMAHHA N0 YAC NPOBeOeHHs 1AO0PaAMOPHUX
8UNPOOYBaAHDL | HANUCAHHSA BUNYCKHUX PODIM Y GUIYUX 3AKIAOAX OCGIMU.

B cmammi doocrioocyrombcs memoou eubopy paxmopie ma ix pigHie, a maxodic niaHy8anHs
eKxcnepumenmia. [ aHanimuyHo20 ONUCY NIAHI8 eKCNePUMEHMIE PO32NAHYMI CIMAmMUCMuyHi
Memoou ma mMooei, aKi 0036015I0Mb GUHAYUMU 6NIUE OKPeMUX hakmopie ma ix 63aemodilo Ha
pe3ybmamu Q0CHiONCEHD.

Aemop cmammi npononye npaKmuyHi pekomeHoayii 3 GUOOPY ONMUMATLHUX NIAHIE eKChe-
PUMEHMIB 3 BUCOKOIO MOYHICHIO, W0 CHPUSE NIOBUWEHHIO eeKMUBHOCMI 1ADOPAMOPHUX OCIi-
0d#Cenb ma NPUCKOPEHHIO NPoYyecy NPUUHAMMA PileHb Y HAYKOBUX A NPOMUCTOBUX 2ATIY35X.

L cmamms mae 3naynuti 6HeCOK y pO3GUIMOK Memo0i6 NIAHY8AHHS eKCNepUMeHmia ma
3abe3neuents iXHb02O ONEePAMuUHO20 GUKOPUCIANHA Y 1ADOPAMOPHUX YMOBAX MA GUKOPU-
CMawuHs ix nio 4ac HANUCAHHA HAYKOBUX [ BUNYCKHUX POOIM, a MaKodic 0esaKow Mipow NiKei-
0ye€ GIOCYMHICb HABYAILHOL TiMepamypu 3 MamemMamuiHo20 MOOEOBAHHS CUCEM | NPOYecie
0711 3000y8auie 3axnadie euwyoi oceimu Yxpainu pisHux mexuiynux cneyianoHocmetl. CyuacHuti
iHJICEHED NOBUHEH SUKOPUCTOBYBAMU MAMEMAMUKY He MITbKU K Memoo PO3PAXYHKY, d U K
Memoo MucienHs, opmanizayii ma Gopmysants iHopmayitiHux noHams. J[onosHwowuUu 00ceio
iHoicenepa ma tioeo iHmyiyiio, ba2amopakxmopHi niaHu eKCnepumMermu 3 UCOKOK MOYHICIIO iX
ananimuyno2o onucy O ONEepamueHO20 GUKOPUCTNANHA CIMBOPIOIOMb yHOAMeHmanvhy 06asy
0715 PO3POOKU MA eKCNIyamayii MmexHiuHux cucmem i 3HAYHO NIOSUWLYIOMb SAKICHULL PI6eHb Ni020-
MOBKU THIHCEHEDIB, IHIHCEHEePIB-00CTIOHUKIE MA HAYKOBUX CNIBPOOIMHUKIE.




| TaBpiticbknit HaykoBHi BicHHK Ne 2

118 |

Knrouosi cnosa: 6azamogpakmopni nianu excnepumermu, NOIHOM, eKCnepUMeHmMAabHi 3HA-
YeHHSl, AHANIMUYHUTE ONUC, CIAMUCMUYHE KpUmepii, MameMamuyne nOHsIMmsl, NiaH, 3HAYCHHS.
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Chepok R. V. Development of multifactorial plans of experiments with high accuracy of
their analytical description for operational use in laboratory tests

At the current stage of accelerated rapid development of various fields of science and
technology, enrichment of the spiritual culture of humanity, rapid social and political life of
Ukraine, corresponding requirements are placed on comprehensive development of personality
in the society of a developed country. The educational process in higher education institutions is
a very important factor in this aspect.

This scientific article is devoted to the development of effective methods of planning
multivariate experiments in order to obtain high-quality results in laboratory conditions. It
examines the importance of accurately describing plans of experiments to ensure prompt and
efficient use during laboratory testing and thesis writing in higher education institutions.

The author of the article offers practical recommendations for choosing optimal plans of
experiments with high accuracy, which contributes to increasing the efficiency of laboratory
research and accelerating the decision-making process in scientific and industrial fields.

This article has a significant contribution to the development of methods of planning
experiments and ensuring their operational use in laboratory conditions and their use during
the writing of scientific and graduation theses, as well as to some extent eliminates the lack of
educational literature on mathematical modeling of systems and processes for students of higher
education institutions of Ukraine of various technical specialties. A modern engineer should use
mathematics not only as a method of calculation, but also as a method of thinking, formalization
and formation of information concepts. Complementing the experience of the engineer and his
intuition, multifactorial plans of experiments with high accuracy of their analytical description
for operational use create a fundamental basis for the development and operation of technical
systems and significantly increase the quality level of training of engineers, research engineers
and scientific employees.

Key words: multifactorial plans of experiments, polynomial, experimental values, analytical
description, statistical criteria, mathematical concept, plan, factor value, plan combination.

IMocTanoBka mpo6JemMu. [ToMTEeXHIYHICT, OCBITH y 3aKjafaxX BHUIIOI OCBITH
noTpedye HagaBaTH 37100yBauyaM OCBITH 3HAHHS B Tajly3i €KOHOMIKH 1 yIpPaBIiHHS
TEXHOJIOTIYHUMH TpollecaMu BHpoOHUITBAa. HailBakyimBimma 3amada yrnpaBlIiHHS
€ ONTHUMIi3aIlisl TEXHOJOTIYHUX MPOIIECIB IS YOTO Tpeba 3HATU BIAMOBIIHI METOIU
onTUMi3alii.

Po3poOka GaratohakTOpHHX TUTaHIB €KCIIEPUMEHTIB 3 BHCOKOIO TOYHICTIO JUTSI OTie-
PaTHBHOTO BUKOPUCTAHHS IMPH JTa00OpaTOPHUX BUIPOOYBAaHHIX — 1€ BaXKJIMBA 3aJ1a4a,
ocobnmuBo y cdepax Haykd 1 TMPOMHUCIOBOCTI. Taki MiaHH JO3BOJSIOTH €(HEKTHBHO
BHBYATH BIUTUB PI3HUX (DaKTOPIB Ha pe3yJbTaTH SKCIIEPUMEHTY 1 ONTUMI3yBaTH TPO-
necu. Och KiIbKka KPOKiB, AKI MOXKHA BUKOHATH Ui iX pO3pOOKH: BU3HAYECHHS LiIel
eKCIIEpUMEHTY, BHOIp (hakTopiB i PiBHIB, INTAHYBAaHHS JOCITI/DKEHbB, 3allyCK EKCIEepPH-
MEHTY, aHaJIi3 Pe3yNbTaTiB, MATBEPIHKCHHS Ta ONTUMI3allis.

Y Bunangkax, KOJU HE Ma€ aHAIITHYHOT TEOPii MPOIECy, ONTUMI3aIlisi MOXKIIABA JIUIIIC
Ha OCHOBI aHATITUYHOTO OIKCY EKCIIEPUMEHTIB HaJl TEXHOJIOTTYHUM IIPOLIECOM BHPOO-
HUILITBA.

OnaxyBaTy IIUM METOAOM ONTHUMI3aIii 3400yBaui BUIIOI OCBITH MOXYTh Y HaBUaNb-
HOMY TIpOLIECi TPY BUKOHAHHI Ta00OpaTOPHUX CKCTICPUMEHTIB.

[ ommcy eKCHEeprMEHTIB 3apa3 BHKOPHCTOBYETHCS CTATUCTUYHA TEOPis IUIAHY-
BaHHS €KCIIEPUMEHTIB.

IcHyroda Teopis mIaHyBaHHsS Ma€ CyTTEBHU HeloJiK. BiH BUHUKAE MpH OI[iHFOBaHHI
TOYHOCTI I[LOTO OIMHKCY, TOOTO MPH BHUPIIIYBAHHI MUTAHHS MPO PIBEHb BIAXUICHHS CKC-
MEPUMEHTAILHUX 3Ha4YeHb BiJl PO3PAXyHKOBUX 13 aHAJITHYHOTO OMHCY LIHUX EKCIIePH-
MECHTIB.
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B Teopii, 110 po3nisaaeThes, BUPIUIYIOTH 1€ TUTAHHS 32 JOTIOMOTOK) CTATUCTUYHUX
KPUTEPIiB PO3MOALTY BiIXHIEHb. AHAII3 OMUCY B IIbOMY HAIIPSIMKY € IOCHThH CKJIAJHA
3ajaya Juis 3100yBadiB BUIIOT OCBITH.

AHani3 ocTaHHIX JocjaifkeHb i myOmikaunii. Y poboTax Cy4acHHX JOCIiTHUKIB
BUKJIAJICHO TCOPETHYHI Ta MPAKTHYHI OCHOBH MaTeMAaTHIHOTO MOJIEITIOBAHHS CyJacHUX
cucteM 1 mpouecis. IlpeacraBieHo yzarajlbHeHY METOAMKY MaT€MaTHYHOTO MOJIEINIO-
BaHHS 7151 (popMai30BaHOTO OMHCY, aHaJi3y Ta Pi3HOro crocoly opraHizaiii Marema-
THYHOTO MOJICITIOBaHHS CHCTEM 1 mporieciB. OcoONMBY yBary NpHIICHO MOXIJIUBOCTSIM
cydacHUX 1H(GOpMAIifHUX TEXHOJOTIN 3 MOJETIOBAHHS, aHaJi3y, CHHTE3y Ta OITHUMi-
3amii mpomeciB 1 cucteM. HaBeneHo mpukmaaym Ta po3mIIHYTO OCOOMUBOCTI BUKOPH-
cTaHHs 0a30BOTO MaTEMaTUYHOTO anapary JJIsl MOAETIOBaHHs TexHiuHuX cucteM ([1as-
nenko I1. M., @inonenko C. @., Yepenniko O. M., Tpeiitsax B. B., Jlanau C. M.).
BucBiTiIeHO OCHOBHI MUTaHHA METOIWKH Ta OpraHi3alii HayKOBO-JOCHiTHOI JisJIbHO-
cTi. BukmameHo MOHATTA, MPUHIMITK, 0COOIMBOCTI TUIaHYBAaHHS, METOIH, CTPYKTYPY
1 TEXHOJOIIl TEOPETUYHUX Ta EKCIEPUMEHTAIBHUX OCIHiIKeHb. AKIIEHTOBAaHO Ha
CHCTEMHOMY HiIXOAi SIK HampsiMi HaykoBoro mizHaHHA (bamacamsa I A.). Buxiageno
MOHSATTS, IPUHIIAIH, OCOOIMBOCTI IUIAHYBAHHS, METOIH, CTPYKTYPY 1 TEXHOJIOTII Teo-
PETHYHHX Ta EKCIEPUMEHTATBHUX AOCITIKEeHb. AKIIEHTOBAHO Ha CUCTEMHOMY iX0A1
SK HAIpsiMi HAyKOBOTO Ii3HAHHS 1 COIIabHOT MPAKTHKU. 3HAYHY YyBary MpPUIICHO
MUTAaHHSIM TICHXOJIOTIi HAayKOBOI HisTIBHOCTI, €THKH HAayKOBUX JOCIIKEHb, PO3BHUTKY
HayKOBO-TBOPYOTO NMOTEHILIaTy 0COOHCTOCTI. JIOKIaJHO OXapaKTepU30BaHO BUMOTH JI0
HAIHMCaHHS Ta 3aXUCTY MaricTepChKUX KBali(ikaliiHUX poOiT, y3arabHEHO MOHSATIH-
HU# anapat HaykoBLs-nouatkiBis (Baxuucekuii C. E., [lepbak T. 1.).

Meta cTarTi — PO3KPUTH TEOPETHYHI 3acaau po3poOku OaraToakTOpHUX ILIa-
HiB €KCIIEPUMEHTIB 3 BHCOKOIO TOYHICTIO iX aHAITUYHOTO OMKCY JJISi OTIEPaTUBHOTO
BUKOPUCTAHHS IPH JTa00paTOPHUX BUMPOOYBAHHSX, SIKi HE MTOTPEOYIOTH CTATUCTHIHOTO
aHaJIi3y ommcy, 60 eKCIIepUMEHTANbHI 1 PO3PaxXyHKOBI JaHi CHIBNAAAIOTh TOUHO IIPU
3HaYEeHHAX (DAKTOPIB 3 TUIAHY EKCIICPUMEHTA.

Bukaan ocHoBHOro Martepiaixy. CTBOPCHHS Ta €KCILTyaTallisl Cy4acHUX KOMII 0-
TEPU30BAaHUX BUPOOHUIITB, TEXHOJIOTIH, MPIIIALIB Ta CUCTEM Ha IPOMMCIOBUX Mif-
MPUEMCTBAX 11X eKCIUTyaTallisi € He TibKH QyHKITi€to PaxiBIliB 3 EKOHOMIYHOTO yIIpaB-
TiHH Ta (QaxiBUiB 3 IHPOPMALIHHIX TeXHOJOTiH. BoHU mOTpeOyIoTh pi3HHX (opM
y4acTi MPAKTUYHO BCiX TPYH iHXKEHEPHO-TEXHIYHOTO Ta aJAMiHICTPATUBHO-YIIPaBIIiH-
CHKOTO TIEPCOHAITY MIIPHEMCTB Ta opraHizaiiii. CydacHUH iHKeHep, SKUH MPAIIoE K
JIOCTITHUK YH TPOCKTYBAJIBHUK TEXHIYHUX CUCTEM, 00 €KTIB 1 mpoiieciB abo mparoe
SK KOPHCTYBad aBTOMAaTH30BaHMUX Ta iH(GOPMALIHHUX CHCTEM IOBUHEH MaTH ININOOKI
TEOPETHYHI W MPAaKTHYHI 3HAHHSA 3 MAaTEMAaTHYHOTO MOJCIIOBAaHHS. BuKoprcTaHHS
cydacHUX iH(pOpMaLiIHUX TEXHOJOTIN A1 MOJENIOBaHHS TEXHIYHUX 00’ €KTIB, CHC-
TEM 1 IpoLeciB IPYHTYETHCSI HA MaTEMaTHYHUX METOJaX MOJCNIOBAHHS, SIKi JO3BO-
JISIOTh MOJIEIIOBATH BUPOOHMYI CHTYyaIlil, aHATI3yBaTH HasBHI BHIW iHQopMarii Ta
BUPOOJISITH ONITUMAJIbHI peKOMEH Al o0 Aill, ki 3a0e3neuyroTh Halle(heKTUBHIILIE
nocsTHeHHs MeTH. [linroroBka ¢axiBIiiB Ha MeXi IBOX HayK — IMPUKIAIHOI iHXeHe-
pii Ta po3MiNiB MPHUKIATHOI MAaTeMAaTHKH — HaJa€ MaiOyTHIM iHXEHEepaM-eKOHOMi-
CTaM MOXJIMBICTh YXBaJIOBaTH ONTHMAaJIbHI PillIeHHA, MiJABUILYBaTH €(QEKTUBHICTh
ix oOrpyHTYBaHb Ta OyTH IPOBITHUKAMH €(PEKTHBHUX 3aCO0iB BHPIIIEHHS CyJacHUX
HayKOBHX 1 BUPOOHWYHMX 3aBJaHb. BIpoBa/pPkeHHsS MaTeMAaTHYHHX METOMIB Yy Pi3HI
IH)KEHEPHI JUCUUILTIHU HAJa€ MOXJIHMBICTh KOPUCTYBATHCS HOBHUMH, SIK IPaBUIIO,
Jy’)ke e(eKTUBHUMH 3ac00aMU JOCIiKeHb, pO3pO0KH, BUPOOHUIITBA Ta EKCILTyaTa-
il TeXHIYHUX cucTeM. Pa3oM 3 THM, HayKoBa Ta BUPOOHHUYA MIPAKTHKA JOBOIUTH, IO
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CcaMUX MaTeMaTUYHUX 3HaHb, Ha JKaJjb, HE IOCTaTHBHO JJI1 BUPILICHHS TOTO YH 1HIIOTO
HAyKOBOTO a00 MPUKIIAIHOTO 3aBaaHHs [1].

V 3aknazax BUIIOI OCBITH 1€ 000B’SI3KOBO MOTPiOHO OTPUMATH TEOPETUYHI 1 ITpaK-
THUYHI HaBUYKH 3 (opMatizallii KOHKPETHOTO 3aBJaHHS, MaTeMaTHYHOTO OMHUCY HE0O-
XiHO1 1H(OpMAITi1, MOCIIITOBHOCTI MAaTEMaTHYHOTO MOJICITFOBAHHS, 1110 ITOTPeOy€e 0CBO-
€HHSI METOMKH MaTeMaTHYHOTO MOJIENTIOBAaHHS Ta BUKOPUCTAHHSA OTPUMAHUX MOJENen
JUISL aHANi3y, CHHTE3Y, pO3paxyHKy Ta ONTHMI3allil TeXHIYHUX cucTeM [2, 3].

CphorojHi B HAyKOBO-TEXHIYHIM Ta HABYAJIbHIH JTiTeparypi 3100yBayaM BUIIIOT OCBITH
1 (paxiBLSAM TOBOAMUTHCS YACTO 3yCTPIYaTHUCS 3 PI3HOIO iHTEpHpeTalielo Takux GpyHIa-
MEHTAJILHUX TIOHSATH, IK CHCTeMa, MOJeib, MojieNtoBaHHs. [1oqiOHa HEOMHO3HAYHICTh
HE CBIMYWUTH MPO MMOMHIIKOBICTh OJHHUX 1 MPABWIBHICTh 1HIMUX BU3HAYEHb TEPMIHIB,
a BigoOpaXkae 3aJIeXKHICTh IPpeMeTa PO3IIsAY K Bij rainy3i QyHKIiOHyBaHHS 00’ €KTa,
TakK 1 BiJ cy»K00BOTO MPU3HAYCHHS Ta HOTro 1ijei [4, 5, 6].

B mpoueci omicy Ta 00TpyHTYBaHHS €KCIIEPHUMEHTIB Ha Cy4acHOMY €Talli BAKOPHCTO-
BY€TBCS CTATUCTUYHA TEOPisl IUIAHYBAaHHS €KCIIEPUMEHTIB, Taka TeOpis IJIaHyBaHHS HE
JIockoHana. Hemosik BUHUKAE MPU OLIHIOBaHHI TOYHOCTI IIbOTO OIUCY, a 3HAYUTh, IIPH
BUPIITYBaHHI MATAHHS NP0 PIBEHb BIIXHIICHHS €KCIICPUMEHTAIBHUX 3HAUYEHb BiJl PO3-
PaxXyHKOBHX 13 aHAJIITUYHOTO OMKCY LIMX €KCIIEPUMEHTIB. BUPILIYIOTh 16 MUTaHHA 32
JOTIOMOTOI0 CTaTUCTUYHUX KPHUTEPIiB PO3MOILTY BiIXUICHB.

VY 3B’3Ky 3 UM PO3pOOJIeH] IIaH! Teopii IIaHyBaHHS, SIKi HE MOTPeOyIOTh CTa-
TUCTUYHOTO aHANi3y OMUCY, 00 eKCTIEPUMEHTANbHI 1 PO3PaxyHKOBI JjaHi CHiBIAAAIOTh
TOYHO TIPH 3HAYCHHAX (DAaKTOPIB 3 IUIaHy €KCIepHMEHTa. TakoX B IIbOMY HaM JOIIO-
MOKE TaKe MaTeMaTHYHE IMOHATTS K moiiHoM. [lomiHoM — 11e Bupa3 abo (yHKIis, sKa
CKJIaIa€TheA 31 3MiHHOI (200 3MIHHHX) Ta KOE(IIIEHTIB, IKIi MHOXKAThCA MIX COOOI0 Ta
JIOJAFOThCS a00 BiTHIMAIOThCSA. KOXKEH YiIeH MOMIHOMY MIiCTUTh 3MIHHY, MMITHECEHY 10
IUTOTO He Bim'eMHOTO crereHs. [1omiHOMI BUKOPUCTOBYIOTECS B MATEMATHIII TS MOJIE-
JIFOBAHHS Pi3HUX (i3UUHUX, EKOHOMIUHUX Ta IHIINX SBUIL. BOHU € BaXIJINBOIO CKIa0-
BOIO aNreOpy Ta MaTEeMaTHYHOTO aHaI3y.

[MokaxxeMo e Ha MPUKJIA/] TUIAHA 3 [BOMA KOMOBAaHUMHU (DakTopaMu X, Ta X, , sKi
3MIHIOIOTh Ha TPHOX PIBHSX, 10 A0piBHIOE (+1); 0; (— 1) 3aBAsKM mepexony BiA HaTy-
pabHMX 3HAUCHDb z, Ta z, 32 POPMYJIaMHU:

221—(21 +z,, )
max min

(Zlmax + Zlmin)

X, =

222 - (ZZmax + ZZmin )

(Z2max + ZZmin )

)

X, =

ne z,, maz,, —MaKCUMaJbHe Ta MiHIMalIbHE 3HaYeHHA (DaKTOpa Z B IHTepBai HOTo
3MIHIOBAHHSI.
ITpu =2, i3 (1) omepxyemo (+1) mpu z =z, Maemo (—1), a Ipu cepeaHBOMY
3HaYEHHI
z = Zmax + me
2
Maemo (0).

Sxmio popmynu (1) HIOBEpHYTH BIIHOCHO HATYPaJIbHUX (AKTOPIB, TO 3HAIOYU KOJIO-
BaHi ()aKTOpU X MOXKHA IEPEHUTH 0 HATYPaJIbHUX Z.
Toni Maemo TuTaH, 10 HaBeAeHUH y Tab. 1.
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CucreMHHii aHa3 |
|

Tabmuus 1
Ne 1 2 3 4 5
X, +1 -1 +3 -1 0
X, +1 +1 -1 -1 0
Y Vi Vs Vs Y4 Yo
AHaJITUYHHIA OMHUC AJIS [BOTO IJIaHY Ma€ BUIIISA MOJIHOMY:
y=B,+BX, +B,X,+B,X] +B,X*+B,X,X, ®)
KO€(]ILiEHTH KOTPOTO 3HAXOIATH 3a (hopMyIaMu:
By = yp;
B =114y =y, + 5= 24);
82:1/4(y1+y2_y3_y4); ()

B, =B, =l/8(y1 +J’z+y3+J’4)_1/2yo;

B, :1/4()/] W) +y4),
0€Yy, V5. --,, — CKCIIEPUMEHTAJIbHI 3HAYeHHS BeTHINHY ((DYHKIIT) I10 BUBYAETHCH.
Jlerxo 6aunty, mo npu x, =0;x, =0 MOTIHOM JJa€ 3HAYCHHS Y =}, .

Ilpn x, =+ x,=+1 i3 (2) i (3) maemo y=B,+B +B,+B,+B,,+B,=.
:y0+1/4(y1_yz+y3_y4)+1/4(y1+yz_y3_y4)+2(1/8(y1+y2+Y3+y4)_1/2y0)+

+1/4(y1 V=V +y4) =N
AKWO x, =-1;x, =-1 Maemo y=y,,

TAaKOX MaeMo y =y, IpH X, =—Lx, =+1 may =y, npux, =+Lx, =-1.
Tabmus 2
Ne 1 2 3 4 5 6 7 8 9
X, +1 -1 +1 -1 +1 -1 +1 -1 0
X, +1 +1 -1 -1 +1 +1 -1 -1 0
X, +1 +1 +1 +1 -1 -1 -1 -1 0
Y B4 Y Y3 Y4 Vs Ve Vs Vs Yo

TakuM 4YMHOM, 3aIPOIOHOBAHUH IUIAH EKCIEPUMEHTY MOXKE MaTH TOYHMH OIMC
JIAaHWX Ha PIBHAX IJIaHA 1 TOMY HE OTpeOy€e CTATUCTUYHOTO aHAJi3y BiIXHJICHD €KCIie-
PUMEHTAIIBHUX 1 PO3PaXyHKOBHX 3HAYEHb.

Jnis BUManKy eKCIIEPHMEHTIB 3 TpbOMa (haKTOpaMHU X,;X,;X, PO3POOJICHO IUIaH,
HaBeJIeHU# y Tabnui 2.

[omiHOM TOYHOTO OMHKCY LBOTO IUIaHy Ma€ BUIIISL

y=B,+Bx +B,x, +Bx, + anlz + Bzzxz2 + B33)c32 + B, X, X, + Byx, x5 + By X, Xy + By X X, X5
KoedimieHT bOro MmosiiHOMY CJIiJT BA3HAUUTH 32 (DOpMYITaMu:
By = 1ys
B =3/24(y =y, + ¥y =Y+ Vs = Ve + ¥ = W)
B, =3/24(0 4y, =1y = Vi T Vs + D5V~ Ve)s
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By =3/24(y + 3, + A Yy = Vs = Vo=V~ W)
B, =By, =By, =1/24(y + ¥, + ¥y + Yy + Vs + Y+ 1, + 1) = 1/3y,;
B, =3/24(y =y, = s+ Yyt s = Vs =¥y + V)5
By =3/24(y, =y + =Yy = Vs + Vo= Yy + X)),
B, = 3/24()/1 VT VitV YVs T Ve T I, _ys)'
IlepeBipka ommcy i ImaHy MOKasye, IO HNpH x, =x, =x, =0 MaemMo y =y,, IpH
X, =X, =x, =+1 MaeMo y=y,, 1I0pU x, =x, =x, =—1 MaeMO y = y,.
Pemira 3Ha4eHb x,;X,;X, , IKi BiANOBIAAlOTh KOMOIHAIIISIM IUIaHY, Ja€ €KCIEPUMEHT
TaKOX TOYHHI 30IT Pe3yJIbTATIB 3 ONHUCY 1 3 TUIAHY.
VY BuUmagky 4oTUPhOX (AKTOPIB X,;X,;X,;X, IUIAaH EKCIIEPUMEHTIB Ma€ BUIVILJ
BUCBITJIEHUH B Ta0mu 3.
[ToniHOM TOYHOTO OIUCY IHOTO TUIAHY Ma€ BUTIISI:
y =B, +Bx, + B,x, + Byx, + B,x, + B,x] + B,,xi + By,x} + B,x; + B,x,x, +

+BIBx1x3 + Bl4x1x4 + 323x2x3 + BZ4x2x4 + B34x3x4 + 31234x1x2x3x4‘

Tabmuusg 3

Ne X, X, X, X, y Ne X, X, X X, Y
1 +1 +1 +1 +1 » 9 +1 +1 +1 -1 Vo
2 -1 +1 +1 +1 ¥, 10 -1 +1 +1 -1 Vi
3 +1 -1 +1 +1 7, 11 +1 -1 +1 -1 Vi
4 -1 -1 +1 +1 Y, 12 -1 -1 +1 -1 Vi
5 +1 +1 -1 +1 Vs 13 +1 +1 -1 -1 Vs
6 -1 +1 -1 +1 Ve 14 -1 +1 -1 -1 Vi
7 +1 -1 -1 +1 », 15 +1 -1 -1 -1 Vis
8 -1 -1 -1 +1 Vs 16 -1 -1 -1 -1 Vi

17 0 0 0 0 Vi

OO6uncioBaHHA KOE(IIi€HTIB MOIIHOMY TYT MOXIJIMBO BUKOHYBaTU 3a aHAJIOTid-
HUMH (popMysIaMu, 110 HaBEACHI IS TIOTICPEIHIX TUIaHIB.

BucnoBkn. [lepen MaitOyTHIME crieniaTicTaMy Pi3HHUX CIIEIiaTbHOCTEH BCe YacTile
MIOCTAIOTh 3aBJAHHS, SIKi BHMAraroTh, OKpiM (axoBoi kBasidikamii, 3HAHHS METOJIB
OTIPAIIOBAaHHS PE3YNIBTATIB CHOCTEPEKECHD, IUTAHYBAHHS CKCIICPUMEHTIB, MaTeMaTHd-
HHUX METOJIiB MOJIEIOBAHHS Ta ONTHMi3auii mpoueciB gocuimkeHHs. OTxe, cydacHHR
(baxiBeIb HOBUHEH MaTH HE TUIBKU IMTMOOKY IpodeciiiHy MiATOTOBKY, a if eBHUIA oOcsT
3HaHb y Tally3i HAyKOBUX JOCIIJKCHb, IO Mependayae 3aCBOEHHS METOJOJIOTTUHUX
3acaJ HayKoBOi mpalli, yMiHHs 30HpaTé i ONpanbOBYBaTH iH(OpPMAIi0, pO3pOOIATH
IpOrpaMy HAyKOBHX JIOCTIKEHb, aHAJII3yBaTH OfiepKaHi Pe3yIbTaTi Ta 0hOPMIIITH IX
Y BUIJISAZI HAYKOBOTO 3BITY.

3anpornoHOBaHU TUIaH EKCIEPUMEHTY MOXKE MaTH TOYHHU OMKC JaHUX Ha PIBHIX
IUTaHa 1 TOMy HE TOTpeOye CTATUCTUYHOTO aHalli3y BiIXHJICHb €KCIEPUMEHTAIBLHUX
1 PO3paxXyHKOBHX 3HAYCHb.
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Hageneni y Tabmumi 1 i Tabnuimi 2 miaHd MOXJIMBO BUKOPHUCTOBYBAaTH B MpoIieci
BHKOHAHHS JTa00paTOPHUX POOIT 3 TEXHIYHOI MEXaHIKH, JeTallell MaIlliH, 1HKeHePHOT
Ta KOMII FOTepHOI rpadiky, a IIaH 3 TaONHIi 3 MiJ Yac BUKOHAHHS BHITyCKHUX POOIT 1e
JOCITIJDKYIOTBCSI HAIIPUKIIA]] BIUIMB Pi3HUX IUIACTH(IKaTOpiB Ha PyXOMICTh OETOHHHX
CYMIIIIB Ta MIITHICTh OCTOHY 1 T.iH.
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