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AJNNTOPUTM TA NPOIPAMHE 3ABE3MNEYEHHA OBPOBKU NAHUX CUCTEMU
CTATUCTUYHOI AIATHOCTUKN KOMMNO3UUIMHUX MATEPIAJIB

0.0. Peovko, B.C. Epemenko, B.M. Mokiiiuyk

Hayionanvnuil asiayitinuii ynieepcumem, npocn. Kocmonasma Komaposa 1, m. Kuis, 03680,
e-mail: nau_307@mail.ru

3anpononosanuii areopumm ma npoepamue 3abesneuenis, pospobiene ¢ npocpamuomy naxemi LabVIEW,
AKI peanizylomv — cmamucmuuny —00poOKy Oanux 3a  pe3yIbmamamiu  HepyUHi6Ho20  KOHMPOTIO
KOMNO3UYIIHUX ~Mamepianié i3 3ACMOCYBAHHAM Memody HU3bKOWEUOKICHo2o Yyoapy. Ilposedero
excnepumenmanvie OOCIIONCEHHA POOOMU  aNeOpUmMMy Ma NpoepamHo20 3aOe3nedeHHs, OMpPUMAHi
IHMEPBANbHI OYIHKU CIYNEHIO YUIKOONCEHOCE KOMNO3UYIUHUX Mamepianie. Akmyanvhicms 0anoi pobomu
noaseac y peanizayii agmomamusayii ma YHIGepcaibH020 NioxXody 00 00poOKu OaHux, OMpPUMAHUX Y
pe3ynbmami HepytuHi6HO20 KOHMPOTIO.

Kniouosi cnoea: nepyiinisnuil KoHmpons, KOMROUYIUHUL Mamepial, CMiTbHUKO8A NAHeNb, CMAMUCMU4Hd
006pobka danux, pobacmua peepecis, LabVIEW.

IIpeonooicen anzopumm u npocpammuoe obecnevenue, paspabomarioe 8 npocpammuom naxeme LabVIEW,
KOmopble peanu3yiom Cmamucmu4eckylo 00pabomky OaHHbIX NO pe3yIbmamam Hepapyulaouezo
KOHMPOJISL  KOMROZUYUOHHBIX MAMEPUAnos C UCNOAb308AHUEM Memood HUZKOCKOPOCMHO20 yoapa.
IIposedeno oxcnepumeHmanvHoe Ucciedosanue pabomvl AreOpuUmMMa U HPOSPAMMHOZ0 0becneyenus,
NONYYEeHbl  UHMEPBATIbHbIE  OYEHKU CMENeHU  NOBPeNCOAeMOCU  KOMHO3UYUOHHbIX — MAMepuanos.
AxmyanvHocmeb 0aHHOU padomuyl 3aKI0UAECMCA 8 Pearu3aylu asMoMamu3ayuu 1 YHUEepCaibH020 n00Xood
K 06pabomxe OaHHLIX, ROJIVHEHHBIX 8 Pe3VAbmame Hepa3pyularouux KOHMpoo.
Kniouesvie cnosa: muepaspywiaiowuii  KOHMPOLb, KOMNOZUYUOHHBIL —Mamepudar,
cmamucmuueckas oopabomka oannvix, pobacmuas peepeccust, LabVIEW.

comoeasl ndaHellb,

It was suggested an algorithm and software is developed in the program package LabVIEW for implement
the statistical data processing of the nondestructive testing findings of composite materials using the
method of low-velocity impact. An experimental research of the algorithm and software were realized.
Interval assessment of damage of composite materials was received. The relevance of this work is to
implement automation and universal approach to the data processing of the nondestructive testing findings.
Keywords. nondestructive testing, composite material, honeycomb panel, statistical data processing, robust
regression, LabVIEW.

Beryn Onuc 00’ €KTy KOHTPOJIIO Ta MeTOAIB iioro
. . JMiarHOCTHKH
Ha  cporommimmHiéi  neHp  Bce  Oinblie
NPOHMKAIOTh Yy Pi3HI ramy3i Haykd 1 TeXHIKH Bunuknenns — gedekrtiB y  meransix 3
nomiMepHi  kommo3umidHi  martepiamu  (KM). KOMIO3WIIIfHMX  MartepiajliB  3HAYHOI  MipOKO
3aBmSKM  CTIHKOCTI 7O KOpO3ii, MiABHIIEHI TMOB'I3aHO 3 TEXHOJOTIYHUMH NPUYUHAMHA Y

MIIIHOCTI TP HEBEJIMKIH Maci BOHHM 3HAWIUIN

MpoIeci BUPOOHMIITBA Ta JIi€I0 PI3HOMAHITHUX

IIMPOKE  3aCTOCYBaHHS B  TakuMX Traly3sX BIUIMBAlOYMX  YMHHUKIB  TIPU  CKCIUTyaTaLil.
BUPOOHUIITBA, SIK aBiaOynyBanus, [ledexramy, 10 3MEHIIYIOTh MIIHICTh
MAaIIMHOOYIyBaHHS, pakeToOy TyBaHHS Ta  KOMIIO3UIIIHHOTO Marepiaiy, € opH,

npunanoOyayBanHs. ToMy 10 HamiHHOCTI TaKWX
BUPOOIB BICYBAIOTHCSl BUCOKI BUMOTH. AJKe Bij ix
TEXHIYHOTO CTaHy MOXE 3aJeKaTH >KUTTSI Ta
3IIOPOB’ 51 JItOJIeH. AJle TIpU BCiX CBOIX MO3UTUBHUX

MIKpOTPIILIMHY, pO3LIapyBaHHs, 1e(EeKTH 3'€JHAHHS
€JIEMEHTIB, PO3pHUBH BOJIOKOH, 30HH
HEepiBHOMIPHOT'O 3aTBEpAiHHS MaTpuui Tomo. Tak,
HaBITh MaJjia YacTKa MOPOKHUH 32 00'€eMOM MaTpHUIl

skocTsix KM XapakTepu3ylOThCSl — IIMPOKUM  BIUIMBAE HA XapPaKTEPUCTHKH MIITHOCTI.

CIEKTPOM MOJKJIMBHX TUIMIB nedekTis, Brizno 3 [1], kiHeTHka  pylHYBaHHs
aHi30TpOMi€l0,  3HAYHUM  PO3KUJIOM  CBOIX  BOJIOKOHHOTO KOMITO3UIIIITHOTO marepiaity
BJIACTHUBOCTEH BiZ BUpPOOy 110 BUPOOYy. HACTylHA: Yy  MOMEHT  pPO3pPHBY  BOJIOKHA
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HaANpy’>KEHHS B MaTepiali BOJOKHA TaJae, ale npH
MOJAJIBIIIOMY HaBaHTaXCHHI MaTpHLLs MaTeplany
BOJIOKHA z[e(popMamHHo 3MIIHIOETHCS i
HaBaHTAXYy€E 3pyHHOBaHI BOJIOKHA. Bcs koMmo3uiist
pYHHYBaTUMEThCS TUTBKA TICIA TOTO, KOJH
BUYEPIAETHCSA 3allac IUIACTHYHOCTI MATpHIL. Hpn
M0IaJIBIIIOMY 301IbIIICHHI HABAHTAXKCHHS Y MATPHIIL
BiIOYBa€ThCsl JIOKATBHUN HAKIEN 1 HaBaHTaXKCHHS
3pOCTae HACTUIbKM, III0 BOHAa CTa€ 3JaTHUM
HABAaHTAKUTH HOBI BiJ[pi3KK BOJIOKOH JIO iX
pYHHYBaHHS B 1HIIOMY CiY€HH.

He 3aBxau MinHui MaTepian no0pe YUHUTH
ormip PO3MOBCIOIIKEHHIO TpimmuH. Ilpu Beukii
CTaTHYHIN MIIIHOCTI Y HBOTO MOXKe OyTH HHU3bKa
B'I3KICTB pyI/IHyBaHHH KA liTyeTLc;I npouecamu
po3BUTKY TpimuH. OauH 1 TOH Xe Marepian mpu
BUTIPOOYBaHHI TOHKHUX 3pa31<1B MOY€E ITOBOIUTHUCS
SK TUTACTUYHUN 1 B'I3KM, a HpU BHIIPOOYBAHHIX
KpYITHHX 3pa31<113 1 neranedi crae kpuxkuM. Lle
MOB'SI3aHO 13 3MIHOIO HANpYXKEHOTO CTaHy Y
BEPIIMHI TPIIUHMA, IO PO3MOBCIOKYETHCS, —
MEPEXO0JIOM BiJl IJIOCKOI'O HANpPY>KEHOrO CTaHy [0
TUIOCKOTO 1e(hOpMOBAHOTO CTaHY.

[Ipote  mnst  apMoBaHUX  KOMIO3UIIIHHHX
MmarepiaiiB, B pe3yJibTaTi HAasIBHOCTI 3HAYHOTO
YUClla TIOBEPXOHb PO3MIUTY XapakTepHi  Taki

MeXaHi3MH pyWHYBaHHS, SIKi MOXYTb 3araibMyBaTH
PO3MOBCIODKEHHS TPIllMH (BiAIIapyBaHHS BOJOKHA
BIJl MATpUL, PO3PHB 1 INPOCIM3AHHS BOJIOKOH,
BUTSTYBaHHS BOJIOKOH 3 MaTpHIl 1 TUIaCTUYHA
nedopmaitist MaTpHILi).

yMoBax LUKITIYHAX HaBaHTAXXCHb
KOMIIO3HLII}HI MaTepiany MaiOTh BUCOKY CTIMKiCTb,
mpu pOMY IX  BTOMIJCHICTb  BiAMIHHA  Bix
BTOMJICHOCTI METaJliB 32 MHOXXMHHICTIO THUIIB
pyHHYBaHHS, 9yTIMBICTIO 10 HAaZPI3iB i MOBEAIHKM
npu crucHenHi. Ilpu piBHIl Maci ojHOHanpaBieHi
KOMIIO3HLIHHI MaTepiau (CKIO— i ByIJIEMIacTHKH)
MAlOTh BTOMHY MIUHICTE B 2-3 pasu BHILY Y
TNOPIBHAHHI 3 KOHCTPYKUIHHMMK MeTanamu [2].

Hns  xoHTpomto  TexHiyHOoro crany KM
BUKOPUCTOBYIOTHCSI aKyCTHYHI Ta YJIBTPa3BYKOBI
Mmeroau HepyiiHiBHOro koutpomto (HK), rtaki, sk:
IMIEeaHCHUIT METOZ, METOX HHU3bKOUIBHIKICHOTO
ymapy (MHY) Ta MeTo BiTbHUX KOJHBAHb.

HasBHicTe nmedexty y BUpoOi Hpu KOHTPOII
3ralaiiMH METOAAaMH MOXe€E IMPHUBECTH A0 3MiHH
OJTHOYACHO KUIBKOX MapameTpiB iHpopMaliitHOro
curHany. Jng  iMmesaHcHOro  MeTomy — TIpH
GesnepepBHOMY 30yIKCHHI IIEPETBOPIOBaYa Mae
MiClie 3MiHA TaKWX NapaMeTpiB, SIK aMIUTiTyJa Ta
noyatkoBa (aza CHHYCOIJAIILHOTO CUTHAIY, TpPHU
iMIynbcHOMY 30yIUKeHHI — amIiiTyaa, ¢asa Ta
yacToTa iH(QOPMALIHHUX IMIYJbCIB;, IS METOIY
BUIBHUX KOJHMBaHb — MHOXXHMHA T'apMOHIK BUIBHUX
KOJINBaHb KOHTPOJBbOBAaHOI 30HHU;, M METOLY
HU3BKOIIBUIKICHOTO  yAapy —  amInliTyja,
TPHUBAIICTH 1 popMa IMITyIBCY yIApHOI B3a€MOJIi.

OcTaHHiii METOX [O3BOJIIE BUSABIATH  OUIBLI
HeOe3nmeuHi AeeKTH, a TakoX 3MiHy MOAYJsS
npyxHocTi Ta koediuienty [Tyaccona [3].

AJroputm o0poOkM  aHuX
cratucTHaHOl giarnoctukn KM

CHUCTEMH

3amaya  migBuineHHs — goctoBipHocTi HK
KOMITO3UTIB MOX€ BHUPINIYBAaTHCh JIEKUJIbKOMA
IUIIXaMH, OJHUM 3 SIKUX € BUKOPHCTaHHS JBOX Ta
OliIbIIIEe B32€MOIONIOBHIOKOYHX (i3MYHUX METO/IIB.
Ane ned nuiax Bele 0 MiBUIICHHS BapTOCTI
KOHTPOJIIO BHACHIJIOK HEOOXIAHOCTI BHKOHAHHS
HACTYITHUX YMOB. HAasBHOCTI OOJIaJHAaHHA, IO
peamizye KOXXHHHA BHJlT KOHTPOJIFO; HasBHOCTI
aTECTOBAHMX METOJAUK 1 aTeCTOBAHOTO IEPCOHAIY
Ha KOKHUH BUJI KOHTPOITIO.

[HImMM [UISIXOM  MiABMINEHHS TOCTOBIPHOCTI
KOHTPOJIIO € 3aCTOCYBAHHs HOBHX METO/IiB 00pPOOKH
marHocqum iH(dopMarii, TONIYK TOJAaTKOBUX
MIarHOCTUYHUX O3HAaK Ta IX BIIOPSIKYBaHHS 110
iHGOPMATUBHOCTI  TIpH BI/IKOpI/ICTaHHl OJIHOTO
(hi3MYHOTO METOMy KOHTPOJIIO i3 CTaHAAPTHUM
aTecTOBaHUM oOJamHaHHAM. lled NUIIX BHMarae
PpO3poOKH BiJIIIOBITHOTO iHpOpMAaIiTHOTO
3a0e3reueHHs, sike O JO3BOJIMIIO:

— 31ACHUTH 00POOKY 1H(POPMALITHUX CUTHAMIB
(IC);

— OTpUMaTH H606X1,Z[He YHCIIO ,HlaFHOCTI/I‘{HI/IX
O3HaK, sIKi MOXIIBI ITPH JJAHOMY BHJi KOHTPOJIIO;

— MPOBECTH BiAOIp iHPOPMATHBHUX MapaMeTpiB
(II7) IC;

— BU3HAYUTH (PYHKLIOHAIBHY 3aJICKHICTh MiK
CTAaTHUCTUYHUMH XapaKTEPUCTUKU MAaCHUBY 3HAYCHb
II1 Ta BenmmuuHO0, IO ONMHUCYE Ae(EeKT;

— B @aBTOMaTHYHOMY PEXHMi BCTAHOBUTH PiBEHb

VIIKO/DKCHHSI ~Ta  NPUHHATH  pIOIGHHS  TIPO
NPUAATHICTD BUPOOYy.
3 ormagy Ha ue B jgaHid  poOoti

3aMpoNOHOBAHUHN aNTOPUTM OOPOOKH JaHUX, SIKUI

peanizoBaHo y  NporpaMHOMY  3a0e3neueHHi
KOMIT FOTEpU30BAaHOT ~ CHCTEMH  CTaTHCTHYHOL
miarHoctukn KM (puc.1). Cyth anroputmy

noJsirae y peanizauii 6ezeranonHoi nedekTockormii
LOUIIXOM ~ BUKOPUCTaHHS ~ JIBOX  IOCJIJOBHHUX
PSKHUMIB pOOOTH: PEKMM BHU3HAYCHHSI 3aJICHKHOCTI
mix III IC Ta BenmuuHOIO, MO OMUCYE AeQEKT, Ta
pexum nposeneHHs HK KM. Benuuunnor, mio
ormucye aedekr, Moxxe OyTH CTYIiHb YJapHOTO
MOLIKO/DKEHHS, KOoe]ilieHT MOUIKOKEHHS a0o
wioma aedextHoi obsacti. [o ckiagy anropurmy
BXOJISITh HACTYITHI JTii Y BU3HAYEHIH TIOCIIiJIOBHOCTI:

1) BumiproBanHs iH)OpPMALIITHOTO CHTHAIY;

2) BUOKpEMJICHHsT  3HAYeHb  1H()OPMATHBHUX
napameTpiB. 3 MacUBIB 3HaYEHb IMITYJIbCIB yJapHOI
B3aemozii (IYB) anst KOXHOiI 30HH KOHTPOIO i3
3aCTOCYBaHHIM MaTeMaTHYHHUX METO/iB
OTPUMYIOTh MaKCHMAJbHi aMILNITY/IHI 3HAYCHHS Ta
3HAYEHHS TPUBAJIOCTI IMITYJIbCIB;
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Pesxum Bu3HAUCHHSA
BATEHKHOCTI MizK
iH(QOpMATHBHHAM
HapaMeTpoM
iH(OpMAI[IHHOTO CHIHAITY
Ta BEJIMYUHOIO, MO OTHCYe
Jie(exT

Hopmanbuuii 3P

4

Pospaxynok
CTaTHCTHYHHX
xapakTtepucTrk 11T

l

Busnauenns
perpeciiHux
sanexHocTed 3a MHK
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TToyaTok nporpamu

BumipropaHHs
indopmarniizoro
CHrHAILY

Macup
3HA4YCHb

y

BuoxpemnieHus
3Ha4YeHb
indopMaTHBHAX
mapameTtpis (IIT)

!

Bunouenns
Pe3YIBTATIB 3
HAIMIPHOIO TOXHOKOIO

Tlepesipxa
3P macuBpip
3HadeHs I Ha
HOPMAJIbHICTh

He HopManpHIE 3P

Pexum NPOBEACHHS
HEPYWHIBHOTO KOHTPOJIIO

KOMITO3HIIIMHUX
MaTepiajis

PospaxyHok
CTATHCTHYHHX
xapakrepucTHk ITT

l

Busnauenns
perpecifiaux
3aJIeXKHOCTeH 32
MeToioM Xbrobepa

AJlekBaTHA

Busnauennsa
JIOBIpIHX
iHTepBaJiB

l

36epesKeHHs

mapaMeTpis
perp. 3aJexH. i
JIOBIpYUX
iHTepBaJIiB

Tleperipka
aNeKBATHOCTL
Mopest

He apexBaTna

y

BusHaueHHsI perp.
3aJIeK. 3
BHKOPHCTAHHSIM
HeiHIHHuX QyHKIIH

I

BumipropanHs
iHdopMaLiHHOTO
CHTHAJTY

MacuB
3HA4YCHb

BrokpemnenHst
3HAYCHb
indopmaTHBHEX
mapametpie (IIT)

l

Buxmouennsa
pesyJIbTaTiB 3
HA/IMIPHOIO OXHOKOIO

l

Pozpaxynok
CTATHCTHYHHX
xapakrepucTuk II1

}

PospaxyHoK 3HaYCHHS

BEJTHMYHHH, IO OTTHCYE
JieheKT 3a BUSHAUCHOIO

3aJICIKHICTEO

Bisyanizanuis

pesyJIbTaTy
HepyHHIBHOTO
KOHTPOJIIO

Kinens nporpamu

PucyHok 1 — Aaroputm o0po0KkH JaHUX CHCTEMH CTATUCTUYHOIL AiarHOCTUKU BUPOOIB i3
KOMIIO3HUIIHUX MaTepianiB



| SSN 1993-9981 Memoou ma npunadu Konmponio axocmi, Ne 2 (31), 2013 23

3) BUKIIIOUCHHSI  PE3yJIbTAaTiB 3  HAAMIPHOIO
MOXUOKOIO. Y mporieci 0araTopa3oBoro
BUMIPIOBaHHS ~ MOXJIMBAa  IOSBA  OKPEMHX
pe3ybTaTiB CIIOCTEPEKEHb, 110 pi3Ko

BiZIpi3HAIOTECSA Bim iHmmX. [li cnocrepexeHHs
NPUBOIATH A0 TOSIBM BHUIIAJKOBHX MOXHOOK, SKi
ICTOTHO TICPEBHIYIOTh OYIKYyBaHHI 3a JaHHUX
BUIAJKOBUX YMOB. Taki MOXMOKH Ha3HBalOTHCS
HaAMIpHUMH. BOHH € HaCIiIKOM MiJIOi HHU3KH
¢akTopiB, 1O BIUIMBAIOTb HA MPOBEICHHS
KOHTPOJIIO: HETpaBWIbHI il eKCliepuMeHTaTopa
abo0 HecnpaBHOCTI 3aC00iB BUMIpIOBaHHS, TOMUIKU
i yac 3amucy pe3ysibTaTy BHMIPIOBaHHS, Pi3KOT0O
MOIITOBXY B MOMEHT BIUIIKY IIOKa3iB, CTpHOKa
HaNpyTH XHUBJICHHS BUMIPIOBAIBHOI CUCTEMH TOLIO.
i pesynmbTatd cnij BHUSABUTH Ta BHUKIIOYUTH 13
OTPUMAHHUX PE3YJbTAaTiB AK SIBHO IOMHJIKOBI
pe3ynbTaTH  CHOCTepekeHb.  Jlns  BUSIBICHHS
HaJMIpHUX MOXHUOOK 3aCTOCOBYIOTHCS CTATHCTHYHI
kpurepii  Exrona, Tireena-Mypa-bekmana i
[Ipeckorra-JIyHna, siki 00MpalOTh B 3aJICKHOCTI Bif
00’ eMy HOCIiKyBaHOi BUOIpKH,

4) nepeBipka 3aKOHIB  PO3MOALTY MacCHBIB
3Hauenp Il Ha  HOpManbHicTh.  binpmiicts
NPUKIATHIX METOMIB MaTeMaTU4HOI CTaTHCTUKH
BUXOJUTH 3 MPHUITYIIEHHS HOPMAaJIbHOCTI PO3MOALITY
HMOBIpHOCTEH JOCTIKYBaHUX BHUITAAKOBHUX
BeIUYHH. {7 YMCENbHOI OI[IHKM 3rOQd OLIHEHHX
3P ammutityau ta tpuBanocti IYB 3 HOpManbHUM
posmoniiom Oyno 3actocoBaHo kputepiit [lipcona
3acHOBaHMH Ha cratuctuli. Ha puc. 2 300paxeHi
OIIIHKU EMIIIPUYHUX 3aKOHIB i Oe3edeKkTHOI Ta

nepexktHoi  obsacreir  koHTpomro KM i3
niHoIuIacToBUM 3anoBHioBadeM [1C4-40;
pnpa]c’r., 1
pleop.
4.— -—
| /
2t
i
1 15 2 25 . B

ms

b, TIpakT., 4

p‘reop.
16T

02 03 04 05 06 ¢ B
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0)

a) — 05 bez0ehekmuoi 301U KOHMPOTIIO, @ —ona
Odepexmuoi 30nu posmipom 900 mm

Pucynok 2 — Ouinku eMnipu4HuX 3aKoHiB
posnoainy ammiityn IYB KM i3 ninomiacropum
3all0BHIOBa4YeM

5) po3paxyHOK CTaTUCTUYHHX XapaKTEPUCTUK
III: omimkum MexmiaH Ta CepeAHBOKBAIPATHUYHUX
Biaxuinenb (CKB) ammiityn Ta TpuBanocreit 1YB,
AK HaiOinpm  iHQOPMATUBHUX  XapaKTEPUCTHK
3MiHH TexHigHOTrO cTany KM [4];

6) BU3HAUCHHSI PErpeciiHUX 3aleKHOCTEeH 3a
METOZOM HalMEHIINX KBaJpaTiB (mpu
MiATBEPHKEHHI TITOTE3U MPO HOPMAIBHICTh 3aKOHY
posmozniny) abo pobactHuM MetomoM X robepa
(AkI0 3aKOH PO3MOALTY HMOBIPHOCTEH He €
rayCiBCbKUM), SIKMH € CTIHKHM [0 pe3yJbTaTiB 3
HaJMIPHOIO TIOXMOKOIO 1 0 BUAY 3aKOHY PO3MOALTY
3HaYeHb. MeTonuKa IiTepalifHOrO pO3pPaxyHKY
napameTpiB perpecii 3a OCTaHHIM METOJIOM Ta
OOIpYHTYBaHHS JIOIIBHOCTI HMOTO 3acTOCYBaHHs
HaBezieHo y [5];

7) nepeBipka  3HAYYIIOCTI
aJICeKBaTHOCTI  PO3paxoOBaHOL
npoBOJUThCS 3a Kpurepismu CTploJileHTa Ta
Qimepa, BignoBimHo. SKmO Momenb HE €
aJICKBaTHOIO, TO  TPOBOJUTHCA  BHU3HAYCHHS
napameTpiB perpeciiHoi 3aJeXHOCTI Ha OCHOBI
METOy niHeapu3awii i3 BUKOPHUCTAaHHAM
HenmiHiiHuX QyHKii [6]. ko Moenb agekBaTHa,
TO omeparop 30epirae mnapamMeTpH 3aleXKHOCTI
CTaTUCTUYHUX Xapakrepuctuk I[1 Bim BenwumHH,
mo omnucye nedeKT Yy BiIMOBIAHUNA TEKCTOBUI
daiin.

B pexumi nmposenenass HK KM BukoHyroThCs

KoeillieHTiB  Ta
Mogzeni  perpecii
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HACTYIIHI Hii:

1) Bcranosnenns tumy OK Ta THIy BelMYWHH,
10 OTHCYE Ne(eKT,;

2) BumiproBanns He Meniie 10 IC;

3) Busnauenns 11 IC;

4) BUKITIOYEHHS  PE3yJIbTATiB
MOXUOKOI0 3 MacuBy 3HaueHs I11;

5) po3paxyHOK CTATHCTUYHHX XapaKTECPUCTHK
MacuBy 3HaueHsb II1;

6) po3paxyHOK KibKiCHOI OIIIHKH BEJIHYHHH,
mo omnucye gaedekr 3a  BU3HAYCHOIO Y
nonepegHboMy pexumi  podotu I3 cucremn
3aJIKHICTIO 13 AOBIpYMMH iHTEpBaJIaMHU,;

7) Bi3yamizamisi  pe3yibTary pPOTHO3YBaHHS
3HAYCHHS PpIBHSA  YIIKOMKEHHA 3  JOBIPYUM
IHTEpBAJIOM Ta PILICHHS MPO MPUAATHICT BHPOOY
JI0 TIOAAJIBILIOrO 3aCTOCYBAHHS.

Ha ocHOBi anroputMmy, ommcaHOro B JaHii
poboTi, Oyio po3pobieHo MporpaMHe
3abe3neueHHs y nporpamiomy naketi NI LabVIEW
y sKocTi BipryanpHoro mpwiany (puc.3). s
€KCHEPUMEHTAIBHOTO JOCHIDKEHHsT BipTyaJabHUN
npuiag OyB IHTErpoOBaHHWN B KOMIT FOTEPH30BaHY
CHCTEMY CTaTUCTUYHOI AiarHocTuku KM (puc. 4).

i3 HaaMIpHOIO
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Pucynok 3 — Intepdeiic nporpamMmHoro
3a0e3neyeHHs CHCTEMH CTATHCTHYHOI
AiarHOCTHKH BHPOOIB i3 KOMIIO3MIIIHAX
MaTepiaJjiB y NporpaMHoMy nakKeTi
NI LabVIEW

Pucynok 4 — 3oBHiunHiii BUrJIsa cucTeMu
CTATHCTHYHOI AiarHOCTHKH BUPOOIB i3
KOMIIO3ULIifHUX MaTepiatiB

Y  sKocTi  3pa3kiB  BHUKOPHCTOBYBAIUCH
KOMIIO3UTHI na”el 3 CTIJIBHUKOBUM
3anoaoBayeM tuny [ICII-1 i oOmmBKOIO Ha
ocHOBI ckiotkauunu T42/1-76 (puc.5,a) Ta i3
MIHOIIIACTOBUM 3aII0OBHIOBAYEM T1C4-40 i
OOIIMBKOIO Ha OCHOBI CKIOTKaHMHH 03-125

(puc. 5, 6).

a — i3 cminbHukosum 3anoeurosavem muny ICII-1 i
00WUBKOI0 Ha ocHogi ckiomkanunu T42/1-76; 6 —
i3 ninonnacmosum 3anosurosavem I11C4-40 i
00wUeKOoI0 Ha 0CHO6I ckromKanunu 93-125

Pucynok 5 — 3pa3sku KoMno3uTHUX MaTepiaJis

Mopensmu eeKTiB MEpHIOTO THITY 00’ €KTY
KOHTPOJIO OyJM 30HM, MO SIKUX MONEPEIHbO 3a
JIONIOMOTOI0 ~ CTaJIeBOi  KyJIBKM OyJI0O  3aBIaHO
TOYKOBOIO yJIapy 3 HOPMOBAHOIO €HEpriero A,
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piBHOWO 2,297; 2,812; 3,240 ta 5,109 /X, sKuii
CIIPUYMHSB PYHHALII0 3paska B 30HI KOHTAaKTY.
Bugumi po3mipu niameTrpy 30H pyHHYBaHHS HE
nepepuiyBaii 5 MM (puc. 6, a). Mogensamu
JIeQeKTiB APYroro TUIY 3pa3KiB CIyTyBajHl 30HH i3
LITYYHO 3pyHHOBaHUM MiHOIUIACTOBUM
3aIOBHIOBAYEM, HOPMOBAHOIO IUIOIICIO KBAJIPATHOI
ocHoBn B 100, 225, 400, 625 i 900 mm” Ha
puc. 6,0, BiIOOpaxeHO  MpOCBiYCHE ,JICHHIM
CBITIIOM aHOMAJIbHY 30Hy om0 900 My,

Pucynok 6 — Mopneui nepexty 00’ ekTiB
KOHTPOJIIO

Hpwu swsrri IC o mosepxHi 3paska KM Goiikom
JaTYNKA HU3BKOLIBUIKICHOTO YAapy HAHOCUJIHMCS
yoapd 3 €Hepri€lo, M0 3MiHIOBaJach KBasi-
BUTIAJIKOBUM YWHOM 332 HOPMAJIBHUM 3aKOHOM
posnmoxiny y miamaszoni Bim 10 mo 40 m/Ix. [nsa
KOXKHOTO 3 4-X OTpUMaHUX 3pa3KiB 3 gedeKTamu Ta
oe3nedexTHOTO 3paska 3 CTiITPHUKOBHM
3anoHoBayeM tumy [ICII-1 Oynu otpumani mo
250 peamizanii [YB ta mgis koxkHoro 3 5-x
OTpUMaHHX  3pa3KiB 3  pedekrtamu  Ta
Ooe3ngedexTHOro  3paska i3 MIHOIUTACTOBHM
3anoHioBayeM [IC4-40 Oynu oTtpumani mo 75
peamizamiii [VB.

BUCHOBKH

3amponoHoBaHO Ta 00TpyHTOBAHO
BUKOPUCTAHHS CTATHCTUYHMX METOJIB aHAIi3y 1
00poOKH iHpOopMaLiHHUX CUTHAJIIB npu

3actocyBanHi MHY. PO3FJ‘I$IHyT0 BUKOPUCTaHHS]
MeTOoay pobOacTHOI perpecii Ui BU3HAYCHHS PiBHS
ymkomkenHs KM Ha ocHOBI  po3poOieHoro
ITOPUTMY 3 BUKOpPHCTaHHAM M-o1iHok X' robepa.
CtBOpeHHH  yHIBEpCaJbHUH  aNroOpuT™M  Ta
BiJIOBiHE MporpaMHe 3a0e3neyeHHs
CTaTUCTUYHOI OOpOOKM [aHWX, OTPUMaHUX 3a
pesynbTatamu HK, sikuif MOXHA BUKOPUCTOBYBATH
B KoMmI roTepu3oBanux cucremax HK. Ilepesaroro

JAHOTO  alrOpUTMY, BIIHOCHO ICHYIOUHX, €
MOXJIMBICTh ~ ajganTamii JUis BHUKOPHCTAHHS B
cucremax, sKi peamizylotb wmertomu HK  0Ges

ICTOTHUX 3MiH TPOTpaMHOTO 3a0e3MeYeHHs, 0
3HAYHO PO3LIUPIOE IPOCTIp HOT0 3aCTOCYBaHHS.

1. @yosuu  T. Mexanuxa  pazpyuwienus
KOMRos3uyuonnvlx mamepuanoe |[Texem] [ T.
Dyosuu, M. /{3axo; nep.c snon. —M..Mup, 1982. —
232 c¢. 2. €pemenxo B.C. Memoo oyinioganms
cmyneHst VUIKOOINHCEHOCTII KOMROZUYTTIHUX
mamepianie [Texcm] [l Bichuxk HTY «XIII». —
Xapxie: HTY «XIII». — 2013. — M 56 (1029)- C
21-26. 3. Epemenkxo B.C. Obnapyocenue yoapmvix
nospedcoeHull  COmogulx — nauenel  Memooom
Huskockopocmnozo  yoapa |[Texem] | B.C.
Epemenxo, B.M. Moxkuiiuyx, A.M. Oscauxun [/
Texnuueckass OuacHOCMUKA U  HeEPA3PYULAIOUUL
xkoumponv.— K., 2007.— Nel.— C. 24-27. 4. Peovro
0.0. Busienenns Oegexmie cmilbHUKOSUX NaHenel
i3 3GCMOCY8AHHAM CMAamMuCmuyHUxX
xapaxmepucmux ingopmayivinux cuenanis [ Texcm]
Il Cospemennvie memoowt u cpedcmea HK u TJT: c6.
HAY4YH. mpyoo8 no MAmepuaiam MexcoyHap. KOug.,
05-09 oxm. 2009 2. — Kues, 2009. — C. 84-87.
5. €Epemenxo B.C. Memooduka eusnauenus cmynens
VOapHo20 NOUKOONCEHHT CMITbHUKOBUX NAaHenell
[Texem] | B.C. Epemenxo, B.M. Moxuiiuyk, O.O.
Peovko Il Cxiono-Esponeticokuti  scypHan
nepeoosux mexuoaoei. — 2012. — T. 6, N 11(60). —
C. 41-44. 6. Pexomendayus no Mempoiocuu.
Tpadyuposounvie  xapakmepucmuxku  cpeocms
uzmepenuti. Memoowvt nocmpoenus. Oyenugarue
noepewnocmen. MH 217591 [Texcm]. — C-
116.: BHUUM um. /[.U. Menoeneesa, 1997 — 55 c.

MHoctrynuaa B pexakmiro 29.11.2013p.

PexomenayBanu no apyky: Oprkomirer 4-oi
H/m KoH(epeHUii CTyIeHTIB i MOJIOIUX y4eHHX
«MeToau Ta 3aco0HM HepPYHHIBHOTO KOHTPOJIIO
NPOMHCJI0OBOro obaagHanus» (26-27.11.2013p.,
IOHTYHI') Ta J0KT. TeXH. HayK, mpog.
I'opo6iituyk M. 1.



