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OCOBJIMBOCTI BOTHE3AXHCHOI'O OBPOBJIEHHS
NPOAVYKIIII 3 AEPEBUHU BOI'HE3AXUCHUMMU
3ACOBAMM TA KOHTPOJIIO 3A 1i IKICTIO

CoxoJienko KocTsiHTHH

KaHJI. T. H., aCUCTEHT

Jlosincbka TersiHa

K. C.-T. H., JIOLIEHT,

Kimeituyk IBan

CTapIINi BUKJIAa4

Kadenpa nicoBoro rocnomapcraa

Crpurina Oxkcana

K. .-M. H., TOIIEHT

Kadenpa indpopmaiiitHux TeXHOJIOT1H, MaTeMaTUKH Ta PI3UKU
binonepkiBchbKuii HalIOHATBHUN arpapHU YHIBEPCUTET
M. bina IlepkBa, Ykpaina

AHoTanis. HaBeneHo pe3ynbTaTé aHAIITUYHOTO Ta MPAKTUYHOTO JAOCIIIHKEHHS
oOpOOJICHHSI JI€pEeBUHU BOTHE3aXMCHUMM 3aco0amu, 0 MalTh 3a0e3nedyBaTH
BIJIMOBITHUNA piBEeHb O€3MEKM TMpU BUKOPUCTaHHI, a caMe 3aCTOCYBaHHS
MPOCOYYBAJIIBHUX 3ac00IB [Jisi 3aXHMCTY BIJI MOMJIMBOTO 3aliMaHHsS Ta MPOTHUALL
PO3MOBCIO/IKEHHS TOPIHHS AepeBHUX MaTtepianiB. Hacammepen npuaiiseTscs ypara y
3a0e3MeYeHH] KOHTPOJIIO 32 BIJIMOBIIHICTIO MOKA3HUKIB MPOTUIIOKEKHOI OE3MEKH Ta
HAsBHOCTI PEUYOBMH, IO 3aCTOCOBYIOThCA 1 3a0€3ME€4yIOTh NMPUIUHEHHS TOPIHHS.
Ham3BuualiHUM TIMTaHHSAM Ha TEMEpINIHIA Yac BHUCBITIIIOETHCS 3a0e3MeUYeHHS
KOHTPOJIIO 32 pe3yJNbTaTaMu OOpOOJISIHHSA MaTepialiB 3 JAEPEBUHU BOTHE3aXMCHUMHU
3aco0aMu METOJOM MPOCOYCHHS, iX KUIBKICHI Ta SIKICHI TOKa3HMKH 3a CKJIAJOM
BIJIMOBITHUX pPEUOBMH, a TAaKOX aKTYyaJbHICTh MOAAIBIINX JIOCHIIKEHb 3a
BU3HAYCHUMU HANIPSIMKAMH Ta PO3TJISTHYTUMH 3aBIaHHSIMHU.

Kuro4uoBi cjioBa: BorHezaxucHi 3acoOu, MPOCOYCHHS, ACPEeBUHA, HEPYHHIBHUIN
KOHTPOJb.

Bornesaxuct MarepianiB Ta KOHCTPYKIIH 3 AEPEBUHH € BXKIUBUM HAMPSIMKOM
3a0€3MEeUCeHHS TOXKEKHOT Oe3NeKku y OyAIBHMIITBI, HA TPAHCIOPTi, Y BUPOOHHUIITBI,
ICTOPUKO-apXITEeKTYpPHHUX CIOpPYIax Ta Ha 1HIIKUX 00’ €KTax.

OCHOBHI BUMOTH JI0 BOTHE3aXHCTY JICPEBUHHU TOJISTAIOTh Y HAJaHHI1 1 3/]aTHOCTI
IPOTUCTOATH JIii BOTHIO 32 PAaxXyHOK 3HMIKEHHS TOPIOYOCTI, HE MOIIMPIOBATH abo
MOBLIHLHO MOIIMPIOBATH MOJIYM’ S TI0 11 TOBEPXHI, 3aXUCTy MOBEPXHI 200 KOHCTPYKIIii
BiJl BUIBHOIO JOCTYNY KHUCHIO, IO CHOpPHUSIE TEPMOAECTPYKIII JEpEeBUHU Ta
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MPUCKOPEHHIO 11 TOpiHHSA. ToMy akTyalTbHUMH HAYKOBUMH 3aBJaHHSIMHU 3aJTUIIAI0THCS
JOCJIIPKEHHS 11010 TMIBUIIECHHS €()EKTUBHOCTI MPOTUIIOKEKHOTO 3aXUCTy 00’ €KTIB
[IUIIXOM BIPOBA/PKEHHS BOTHE3aXMCHUX 3ac00IB Ta CHOCOOIB iX 0OpoOIeHHS
JIEpPEeBUHU, 3 OIIHIOBAHHSIM HaJIGKHOI TOXKEKHOI HeOe3MeKH BOTHE3aXUIEHOT
JepEeBUHU sK OyniBeNbHOro Marepiany [1].

EdexTrBHMI BOTHE3aXUCT IEPEBUHHU JIOCATAETHCS 3a JIOIOMOI 00 BOTHE3aXHUCHUX
MOKPUTTIB, (ap0 1 JIakiB, 110 HAHOCSATHCS Ha ii MOBEPXHIO, a00 MPOCOYEHHSM Il
pO3YMHAMU BOTHE3aXMCHUX Ta BOTHE0103aXMCHUX 3acO0IB — aHTHUIIIPEHIB 1
antucenTukiB. Iliq yac BUKOpUCTaHHS BOrHEO103aXMCHMX 3acO0IB AJi JIE€PEBUHU
HEOOX1THO BpaxOBYBaTH iX BIUIMB Ha HABKOJMIIHE CEPEIOBHILE, IO € OJHIECIO0 3
OCHOBHMX 3aJlay, Ha Ky BaXKJIMBO 3BEpPTaTH yBary BUpOOHUKaMH LUX 3aco0iB. Ha
tenepimHii yac aie JJCTY 4479:2005 «PedyoBrHM BOTHE3aXMCHI BOJIOPO3YMHHI JUIS
JIEpEeBUHU [2], 110 MOMTUPIOETHCS HAa BOJIOPO3UYMHHI BOTHE3aXHCHI Ta BOrHE0103aXUCHI
PEUYOBHHHM JI 3aXUCTY JE€PEBUMHU. BiH MICTUTh BUMOTY I10J0 O€3MEKHU Ta OXOPOHU
JOBKUJUIS, @ camMe, — 3a CTYIEHEM [lii Ha OpraHi3M JIIOJMHU 3aXWCHI PEYOBHHU HE
MMOBUHHI NIEPEBUIIYBATH 3-i Kj1ac HEOE3MEUHOCTI.

Otxe, 3axucHI 3aco0M MAJi1 JIEPEBHHHM TOBHHHI €(QEKTHUBHO 3a0e3medyBaTh
BOTHE3aXUCT 3 YITKO BHU3HAYEHHMH CIOCOOaMHM iX 3aCTOCYBaHHSI Ta BIAMOBITHO
HOPMOBAHUMH BUTpaTamMu, OyTH O€3MEeYHMMH JJIsi OTOYYHYOro CepeJoBUIIA Ta
JTONeN, a TakoX 3a0e3medyBaTh HAJliMHY eKCIUTyaTallilo KOHCTPYKIM mpu ix
BUKOpUCTaHHI. Ha TenepimHiil moka3HUKU €(EKTUBHOCTI BOTHE3aXUCTY JAEPEBUHU
MaroTh BU3HaUaTHCA BiamoBinHo Ao ctanaapty JACTY 9330:2025 [3].

Pazom 3 TuM, mpoOJeMHUM € MHUTaHHS 3A1MCHEHHS KOHTPOJIO 3a SIKICTIO
BUKOHAHHS BOTHE3aXMCHOTO OOpOOJIEHHS Ta MOro craHy Ha 00’€KTax, SIK MICIs
BUKOHAHHS BIJMOBIIHUX POOIT Tak 1y MEBHUN TEPMIH E€KCILTyaTallli, TOMy 0COOJIMBIi
yBa3i 3acilyTOBye€ poO3poOKa Ta BOPOBAKEHHS ISl BUKOPUCTAHHS y MPaKTUYHINA
TiSUTBHOCT1 3aC001B TEXHOJIOTTYHOTO KOHTPOJTIO, OJTHAMH 3 SIKUX TIPOIIOHYIOTHCS CaMe
HepYyHHIBHI MeTOAM, 0€3 OPYIIEHHS IUTICHOCTI 00po0sieHOTO MaTepiany [4].

[lepenik epexTUBHUX MNpUIAAIB HEPYWUHIBHOIO KOHTPOJIIO, SIKI BUPOOISIOTHCS
CepiitHO MpuIaa00yaiBHOIO MPOMUCIOBICTIO, HEBEJIMKUN, TPHU IIBOMY y Oararbox
HAayKOBO — JOCHIAHUX IHCTUTYTaX 1 KOHCTPYKTOPCHKMX OIOpPO CTBOpPEHa BEJIMKa
KUIBKICTh ~ PaJIIOCIEKTPOHHOI ~ HECTaHJAPTHOI  amapaTypd JJIS  IPOBEICHHS
HEPYHHIBHOTO KOHTPOJTIO SIKICHUX MTOKAa3HUKIB MaTepiaiiB 1 BUPOOIB.

OgHuMH 3 BaOXKJIMBUX XapaKTEPUCTUK TEXHIYHUX MOMKIMBOCTEH METO/IB
KOHTPOJIIO €:

— YyTJMBICTb Ta JETaJIbHA 31aTHICTh METO/IA;

— JIOCTOBIPHICTB PE3YJIHTATIB KOHTPOJIIO;

— HaJI{HICTh amapaTypy Ta MPOCTOTa TEXHOJIOTIYHOTO MPOIECY KOHTPOJIIO;

— e(QeKTUBHICTH KOHTPOJIIO;

— BHMOTH I10 TEXHII1 OE3IEKH;

— BHUMOTH JI0 KBatidikalii CreriaaicTiB Mo MPOBEICHHIO KOHTPOJIIO.

KoHTposib 3 BUKOPUCTaHHSIM MPUIIAIIB HEPYWHIBHOTO KOHTPOJIO 3/IIHCHIOETHCS
Ha OCHOBI OTpUMAaHHA 1H(QOpMalli B BUIJIAI €IEKTPUYHUX, CBITIOBUX, 3BYKOBHUX Ta
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IHIIMX CUTHAIIB TPO SAKICTh 00’€KTIB MEPEBIPKU TpH iX B3aemojii 3 (GI3UYHUMHU
NOJISIMU (€NIEKTPUYHUMU, aKyCTUYHUMHU Ta 1H.).

J11st BUpIIIEHHS TATAHHSA 11010 3A1MCHEHHIO HEPYWHIBHOTO KOHTPOJIIO 32 SKICTIO
BOTHE3aXHCTy JIepeB’SIHUX BHUPOOIB 1 KOHCTPYKIIH, OyJIO 3amporoHOBAaHO
enekTpoi3uyHuil  cmocid KOHTPONIO SKOCTI MaTepialy, M0 TIPYHTYEThCS Ha
BUMIPIOBaHHI MUTOMO]T €JIEKTPOIPOBIIHOCTI 3pa3ka [5].

JUist mpoBeleHHS AOCHIIKEHHsI 3pa3Kka MIJHOCWIM IEepeTBOPIOBaY 10 MHOro
MOBEPXHI Ta BUMIPIOBAJIN MMUTOMY €JIEKTPOINPOBIIHICTh HAa 3MiHHIN yacToTi (8,5+0,5)
MI 11 3a goromMororo npuiany HepyiHiBHOro KoHTposno BC — 6AY.

HeoOximHO 3a3HaunTH, 10 JAEPEBHHA 3aXUIIAETHCS BiJl BOTHIO HE BOJHUMHU
pEYOBHHAMH, a CaMOI0 PEUOBHMHOIO0. Bolla BUKOPUCTOBYETHCS K PO3YMHHUK IS
MPOCOYYBAHHSI JIEPEBUHM Ta IICJsg OOpPOOJICHHS BHUMApOBYEThCS. TakuM YHHOM,
MIUTOMY €JIEKTPOIPOBIIHICTH 0OPOOIECHOT0 3pa3Ka BU3HAYAIIH 13 €JEKTPOIPOBITHOCTI
JIEPEBUHU Ta €JIEKTPOIPOBIAHOCTI MPOCOYYBAIBHUX 3ac001B 3a (GopMyIIor0 1:

Ysp = Ya T Yupss (1)

€ Yn 1 Yups — CJNEKTPONPOBIIHICTh JEPEBUHHM Ta IPOCOUYYBAJIBHUX 3acO0IB
BiJIITOBITHO.

[Ipu BuMiprOBaHHI €JIEKTPOMPOBITHOCTI MaTepialliB BUKOPUCTOBYBAIM METO/]
BUXPOBHUX CTPYMIB. ¥ TakOMy BUTAAKY TJIMOWHY MPOHHUKAHHS BUXPOBUX CTPYMIB Y
Marepialli BA3HAYaJIH 31 CIiAKYy090i popmynu 2:

8 = 50,3x\1/(yxf), )
ne f —4JacToTa;
Y — €JIEKTPOIPOBIAHICTb, SIKY BU3HAYAIH OyZie MaTH HACTYITHUWA BUTJISA:
v =5,55%x10"1x fxtg oxe, (3)

1e € — JieNIeKTPUYHA MPOHUKHICTh;

tg G — TaHreHC KyTa A1eJIEKTPUYHUX BTPAT, IO XapaKTEPHU3Y€E 3B 30K aTOMIB i
MOJIEKYJI, OPIEHTOBAHMX ITiJ1 JI€I0 30BHIMIHBOTO €IEKTPOMArHiTHOTO MOJISl 3 YaCTOTOIO

f.

Marepian 3pa3ka BIANOBIJIaB BIACTUBOCTSIM JIICJIEKTPUYHOTO MaTepially, OTKE Y
3MIHEHH1 €JIEKTPOMPOBITHOCTI 3pa3ka 3HAYHUNA BHECOK MOBMHHO OyJI0O BHOCHUTH
NPUCYTHICTh COJIEH KOMIO3ULII y AOCHIIKYEMOMY Matepiai.

Pazom 3 TuM, HaBenEeHUN BUXPOCTPYMOBUM METO/ KOHTPOIIIO, TOOYI0BaHUN HA
B3a€EMOJIIi  €JIEKTPOMArHiTHOTO TIOJII  BUXPOCTPYMOBOTO  IEpeTBOpIOBaya 3
CJICKTPOMArHITHUM TI0JIEM BHUXPOBHX CTPYMIiB, IO HABOJAATHCS Yy KOHTPOITIOEMOMY
BUpOOi, TYCTHMHA SKOTO 3aJieXHUTh BiJ BJIACTMBOCTEH Marepiady, HE HaMWIIOB
OPAaKTUYHOTO  3aCTOCYBaHHA.  Pe3ynmpTaTh  JOCHIKeHb ~ OyJ0  CKIIQJHO
cuctematuzyBatu. OOHUM 3 TOSCHEHHS OTPHUMAHOTO pe3yibTaTy € o0co0JrBa
CTPYKTypHa Oy10Ba JICPCBUHH.

Takum 9YmMHOM, aKTyaJdbHUM MHTAHHSIM HAYKOBOI MISUTBHOCTI € MPOJOBKEHHS
BUBYCHHS Ta BIPOBAIKCHHS HEPYHWHIBHOTO KOHTPOJIO IIOJO BH3HAYEHHS SKOCTI
BOTHE3aXHUIICHOI TPOIYKIli 3 JCPEBHHU METOAOM IPOCOYCHHS Ta 3a0e3MeUCHHS
BIJIMOBIAHOTO PIBHSI MOKEKHOI OC3IEKH.
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