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YIOCKOHAJIEHHA METOAUKHU I'ACIHHS ITOXKEXK
KJIACIB B TA F AEPO30JIAMU BOAHUX BOT'HETT'ACHUX PEHOBHUH

Beryn. TexHOIOTIYHHI Mporpec JTIOACTBA CYNPOBOIKYETHCS aKTUBHUM BIIPOBA/PKEHHSM HOBHUX MaTepi-
aJiB, AKI XapaKTepU3yIOThCS MiABUINEHOIO MOKEKHOI HEOE3MEKOI0 1 BUCOKUMHU TEeMIIepaTypamH TOPiHHA.
V 3B’S3Ky 3 UM OCOOJMBO aKTyalbHUM € MiABUIICHHS ¢(EeKTUBHOCTI 3acC00iB MOKeKoraciHHsa. Haimomm-
PEHIIIOI0 BOTHETACHOIO PEUOBUHOIO 3alMIIA€ThCS BoAa. [IpoTe BoHA Mae HU3KY HEOJIKIB: BUCOKHIA MOBEPX-
HEBHI HATAT, HU3bKY B S3KICTh, HEJJOCTATHIO 3MOUyBalbHY. L{e HerarnBHO BIUIMBAE HA €)EKTUBHICTD TaCiHHSI
MOXKEXK, a 30KpeMa Mokex kiaciB B ta F, mpu3BonuTs 10 3011bII€HHS] BUTPAT BOTHETACHOI PEYOBHUHH, Yacy
JIKBiAIil MOXKEXi Ta TEIUIOBOTO HABAHTAXXEHHA HA OCOOOBMI CKIA[ MOXKEKHO-PATYBAJIBHUX ITiIPO3ILTIB.
3 METOI YCYHEHHS I[UX HEIOJIKIB Je/alli IIUPIIe 3aCTOCOBYIOTh BOJIHI BOTHEIaCHI PEYOBHHHU, MOAM(IKOBaHI
pizHuMEu 1o0aBkaMu. Po3poOka HOBHMX BOIHUX BOTHETACHUX PEYOBHH 1 MOCTiiiHE yAOCKOHAJIEHHS X peren-
Typ BUKJIIMKA€E HEOOXITHICTh 00’ €KTUBHOI OIIIHKHM X BOIHETaCHO! €()eKTUBHOCTI B pEATbHUX YMOBAX 3aCTOCY-
BaHHS. Y 3B’S3KY 3 IIUM ICHYIOYI METOAWKH BHUIIPOOYBaHb BOJHMX BOTHETACHHX PEYOBHUH MOTPEOYIOTH YIO-
CKOHAJICHHS.

Merta. VI0CKOHAIUTH METOAUKY IPOBEICHHS €KCIIEPUMEHTAIBHHUX JTOCHIKEHb ¢()EKTUBHOCTI MOU(IKO-
BaHUX BOJHMX BOTHETACHUX PEUOBHH IS TaCIHHA TOXKeX KinaciB B ta F.

MeTonu. AHATITHUHUI METOJ JOCIIKEHb, SIKHH 0a3yeThcst Ha 00poOIi iH(OopMAIIil 11010 METOIUK MPO-
BEJICHHSI CKCIIEPUMEHTAIBHUX JIOCII/KEHD 3 BU3HAYCHHS €(DeKTUBHOCTI TACiHHS MOXKEX BOJHUMH BOTHETac-
HUMH PEYOBHHAMH.

Pesyabraru. [IpoaHanizoBaHo iCHYHOUYI METOMKH BU3HAYCHHS €()EKTUBHOCTI I'ACIHHS MOJCIbHUX BOTHHII
kiaciB B ta F. Po3po6neHo ycTaHoBKY /i aepo3oapHoro nofaBanHs BBP, o ckimagaeTbest 3 eMHOCTI (pe3ep-
Byapy) mis BBP, macagku-po3npuckyBada mis momadi aeposono BBP, kommo3uTHOro 6aioHy 3 MOBITPSIM
emHicTIO 6,8 11, ocHamEeHoro ManoMeTpoM. C(hopMyIbOBaHO AETAIbHI aJTOPUTMH IiATOTOBKH, TPOBEIECHHS
BOTHEBUX BHUIIPOOYBaHb Ta 0(hOPMIICHHS TPOTOKOIIB JIJIs1 000X KITACiB MOXKEXK 3 yPaXyBaHHSM BUMOT O€3IEKH.
Busnaueno ocHoBHE 0ONMaAHAHHS JUIsl €KCIIGPUMEHTIB: METaeBl AeKa (IWIIHAPUYHI Ta MPSIMOKYTHI), Harpi-
BallbHI TPUCTPOI, 3aco0m (ikcarrii (Bigeo, CEKyHIOMIp), 3aXUCHUMA OJAT. 3allpOIIOHOBAHO CITiBBIIHOIICHHS
BOJIU Ta MabHOTO (1:2), TpuBanicTs nonepenusoro ropiaas (60 ¢ as kinacy B, 120 ¢ g xnacy F), mapamerpu
mojiadi aepo3oito. Po3pobieHo kputepii yCminmHoro racinas (TOBHE TaciHHS IMOJTyM sI, BIICYTHICTH MTOBTOP-
HOTO 3aiimManHs npotsroM 20 xB.). [lokazaHo mepeBarn aepo30JIbHOTO CIOco0y MO/Iadi MOPIBHIHO 3 KOMITAK-
THUMH CTPYMEHIMH.

BucHoBku. Po3poOrieHa ycraHOBKa Ta METOAMKA AAIOTh 3MOTY OO €KTHBHO OIIHIOBAaTH €()EeKTHBHICTH
HOBHX MO/M()IKOBAaHUX BOJHUX BOTHETACHUX PEUOBHH JUIA TaciHHS Mokex kiaciB B Ta F. 3anpomonosanuit
MIAXI] € aKTyaJbHUM SK Y MUPHHUH Yac, Tak 1 B yMOBaxX BOEHHOTO CTaHYy, CIIPHSIE MiABUIIEHHIO OE3MEeKH PATY-
BalIbHUKIB, CKOPOUCHHIO BUTPAT BOTHETACHOI PEUOBMHU Ta Yacy JKBimamii moskex. [1omambImi JoCIiIHKeHHS
nependavaroTh CHHTE3 HOBUX BOJHUX BOTHETACHUX PEUOBHH Ta iX MPAKTUYHE BOTHEBE BUIPOOYBAHHS 3a PO3-
pOOIEHOI0 METOIUKOTO.

KuiouoBi ciioBa: moxexi kmacy B ta F, racinus moskeX, BOXHI BOTHETACHI pEYOBHHHM, BOTHETacHa e(dek-
THUBHICTb.
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V.-P. O. Parkhomenko, B. M. Mykhalichko, H. 1. Lavrenyuk
Lviv State University of Life Safety, Lviv, Ukraine

IMPROVING FIREFIGHTING TECHNIQUES FOR CLASSES B AND F FIRES
BY AQUEOUS FIRE EXTINGUISHING AGENTS IN AEROSOL FORM

Introduction. Technological progress has been accompanied by the widespread adoption of new materials
characterized by increased fire hazard and high combustion temperatures. In this context, improving
the effectiveness of fire extinguishing agents is particularly important. Water remains the most common
fire extinguishing agent. However, it has a number of drawbacks: high surface tension, low viscosity, and
insufficient wetting ability. This negatively affects the effectiveness of fire suppression, particularly for Class
B and F fires, leading to increased consumption of the extinguishing agent, longer fire suppression times, and a
greater thermal load on fire and rescue personnel. To address these shortcomings, water-based fire extinguishing
agents modified with various additives are increasingly being used. The development of new water-based fire
extinguishing agents and the continuous improvement of their formulations necessitate an objective assessment
of their fire-extinguishing effectiveness under real-world conditions. In this regard, existing testing methods
for aqueous fire extinguishing agents require improvement.

Purpose. The aim of this study is to improve the methodology for conducting experimental research to
determine the fire-extinguishing effectiveness of modified aqueous fire-extinguishing agents for extinguishing
Class B and F fires.

Methods. An analytical research method was employed, based on the analysis of information regarding
experimental research methodologies for determining the effectiveness of fire suppression using water-based
fire extinguishing agents.

Results. Existing methods for determining the effectiveness of extinguishing Class B and F model fires
have been analyzed. A setup for the aerosol application of fire-retardant agents has been developed, consisting
of a portable fire extinguisher (5 L), a compressed air cylinder (6.8 L), and a spray nozzle. Detailed algorithms
for preparing, conducting fire tests, and documenting test reports for both fire classes have been formulated,
taking safety requirements into account. The primary equipment for the experiments has been identified: metal
trays (cylindrical and rectangular), heating devices, recording equipment (video, stopwatch), and protective
clothing. A water-to-fuel ratio (1:2), the duration of pre-combustion (60 s for Class B, 120 s for Class F), and
aerosol delivery parameters are proposed. Criteria for successful extinguishment were developed (complete
extinguishment of the flame, no re-ignition within 20 minutes). The advantages of the aerosol delivery method
compared to compact jets were demonstrated.

Conclusion. The developed apparatus and methodology make it possible to objectively evaluate the
effectiveness of new modified aqueous fire extinguishing agents for extinguishing Class B and F fires. The
proposed approach is relevant both in peacetime and under martial law, contributing to increased safety for
rescue personnel, reduced consumption of fire extinguishing agents, and shorter fire suppression times. Further
research will involve the synthesis of new aqueous fire-extinguishing agents and their practical fire testing
using the developed methodology.

Key words: clas B and F fires, fire extinguishing, aqueous fire-extinguishing agents, fire extinguishing
effectiveness.

Beryn. TexHoNOTIYHAHN POTPEC JTFOACTBA CYITPOBO-
JUKY€TBCS] aKTHBHUM BIIPOBA/KEHHSIM HOBHX Marepia-
JB, SIKI XapaKTePHU3YIOThCS MiIBUILICHOIO TTIOKEKHOIO
HEeOE3MeKoI0 1 BHCOKUMH TEMIIepaTypaMu TOPIHHSL.
Tomy € HaranpHa MoTpeda B po3poO1li HOBUX e(heKTHB-
HUX BOTHETACHHX PEUOBHH Ta 3ac00iB, sIKi O daBaiu
3MOTY J1i€BO JIKBIIOBYBaTH MOXEXKi, 3yMOBJICHI TOPiH-
HSIM PI3HUX KJIaciB PEYOBHH, MiHIMI3YIOUH IIPU LIbOMY
TEIJIOBE HaBaHTAKEHHsI Ha 0COOOBHUI CKIIa] MOKEKHO-
PATYBAIBHHAX MIAPO3ALTIB 1 3a0€3Meuyoun IIBHUIIKE
OXOJIO/KEHHS ocepenKy ropiHas. Cepen BeTHKOi Kijlb-
KOCTI BOTHETACHHX PEUOBHH BAKIIMBE MICIIE IOCima-
10Th BONHI BorHeracHi pedoBunu (BBP), siki 3aBmsiku
CBOIM YHIKaJIbHUM ()i3HMKO-XiMIYHUM BIIACTHBOCTSIM Ta
JIOBOJII HU3BKIH BapTOCTi, MalOTh HEAOUSKY IMEPCIICK-
TUBY BUKOPHCTAHHS B IIPAKTHIII TOYKEKOTACIHHSI.

BBP € Hali0i1p111 TOCTYITHUMH, EKOJIOTIYHO Oe3red-
HUMH Ta yHIBepCaJbHUMHU 3ac00aMU TOXKEKOTaciHHS
B OCHOBHOMY 3aBJISIKM 3HA4YHI PO3YMHHOCTI JIESIKHX
HEOpPraHiYHUX COJIeH y BOAi Ta iX iHriOyBaJbHOMY
BIUIMBY Ha TIOJyM’sI, @ TAKOX 3aBJISKH BUCOKIH TEILIO-
€MHOCTI caMOi BOM Ta 11 3IaTHOCTI MOTIMHATH TETIOBY
EHeprilo B IpoIleci MapoyTBOpPeHHs. BukopucTaHHS
BBP B noxesxoracinni 3a0e3rnedye 3HIKEHHS TeMIIe-
partypu TOpiHHS Ta 3anodirae MOBTOPHOMY 3aliMaHHIO
roprouux pedosuH, BBP Mmo:xHa 3acTocoByBaTH Ha 3Ha-
YHUX IDIOMaxX 0e3 HaaMIpHUX MarepiaJbHUX BHUTPAT.
Tomy BBP € ocHOBHIMY BOrHETaCHUMHU 3aCO0aMU ISt
0COOOBOTO CKIIA/Ty OTNEPaTUBHO-PATYBAIBHOI CITYKOU
LUBLILHOTO 3axucTy [ 1-4].

HeoOxinnicte ynockonaienns BBP 3ymosiena
MOYJIUBICTIO CYTTEBOTO ITiJIBUINEHHS X BOTHEraCHUX
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XapaKTEPUCTUK LUIAXOM BBEACHHS CIELIaJIbHUX
XIMIYHUX H00aBOK, SIKi 3MEHIIYIOTh ITOBEPXHEBHUI
HATST, YIOBUIBHIOIOTH BUIAPOBYBAHHS Ta MOKpAILy-
I0Th 3MOYyBaJibHY 3AaTHICTh. Taki Moau@ikoBaHi
PO3YMHU JIEMOHCTPYIOTH BHUIILy MPOHUKHY 31aTHICTh
y TOpHUCTI MaTepiainu, e(pEeKTHBHICTh TEIIOBiIBE-
JIEHHS Ta CTAOUTBHICTD Y MIUPOKOMY Miarra3oHi TeM-
nepaTyp, U0 1a€ 3MOT'Y TACHTH TOPiHHS PI3HUX KIIACiB
TOPIOYMX PEUOBHH 3 MiHIMaJIbHOIO BUTpaToro BBP.

OTtxe, mopanbiia po3poOka HoBux BBP € He
JHIIE aKTyalbHOIO, 3 i €eKOHOMIYHO BHUIIPaBIAHOIO,
OCKIJIBKM TapaHTy€ MiABUIIEHHS O€3MeKH PTyBalb-
HUKIB, CKOPOUEHHS Jacy JIKBITaIlii TOXKeX 1 ajamnTa-
Iif0 710 BUKIIUKIB Cy4acCHOCTI.

AHaJi3 OCTaHHIX JocCHizKeHb i myOmikamii.
OcranHi jgociipkeHHs [5—8] cBimuarhk mpo 3HAYHY
MEPCIIEKTUBHICTL BUKOpucTaHHs BBP 3 monaBan-
HSM J100pe pO34YMHHUX y BOJI HEOPTAHIYHHUX COJEH.
HaifuacTimme BHKOPHCTOBYIOTH TaKi OpraHidHi COJi
ax kanid xmopun (KCl), marpiit xmopunx (NaCl),
noxirekcametuaenryanigua (II'MI), amoniit ¢oc-
¢ar ((NH,),PO,) ta amoniii cynasdar ((NH,),SO,).
Bukopucranns B noxexoracinii takux BBP 3a0es-
neuye 3HWKeHHS BUTpatn BBP 10 20 %, 3anoGirae
MOBTOPHOMY 3aliIMaHHIO T'OPIOUUX PEUOBUH, CKOPOUYE
yac racinas noxex 10 40 %, 3HWKye Temreparypy
OCepeIKiB TOPiHHSA Ta piBeHb TOKCHYHOCTI MMPOTYKTiB
TOpiHHS Ta MPOSIBIISIE aJalTUBHICTD JI0 Pi3HUX YMOB
raciHHsI TOXKEK.

JlomaBaHHS 110 BOJAW aHIOHHHMX, HCIOHOTCHHMX,
aM(OTEpHHUX YIH IBITTEP-IOHHUX TTOBEPXHEBO-AKTHB-
Hux peuoBuH (ITAP) y konnentpauisx 0,1-5 % 3uu-
Kye 11 moBepxHeBui Hatsar go 15-25 mH/M, ckopo-
gyytoun 4vac racinas Ha 20-50 % i BuTpary mo 1/3.
Bukopucranns [TAP 3a6e3neuye edeKkTHBHE TaciHHS
TTOXKEJK KJ1aciB A Ta B, MoKek B eKOCHCTEMAaX 1 IMOKEK
32 yYacTIO JITIH-IOHHUX €JEMEHTIB eJEKTPOKUB-
nenss. Bimomi Takoxx BBP, siki MicTsTh TeneyTBopro-
BanbHi (Ecofloc A-07), dnyopemicui AFFF (Aqueous
Film Forming Foam) Ta anTHKOpO3iiiHI J00aBKH
[9-10]. Amnaniz miTeparypu CBINYHTH MPO 3HAYHY
BOTHEracHy €(eKTUBHICTh PO3YMHEHUX Y BOJI HEOP-
ranigaux comeit d-meraniB (CuCly), sxi 3a yMoB
BUKOPHUCTAHHS TEXHOJIOT1H aepO30JbHOT0 MOXKEkKOora-
CiHHA 37aTHI €()eKTUBHO 1HT10yBaTH MOIYM S TIOXKEXK
kiacy B. Bararo nuniyTh mpo coii Kynpymy, aje Ha
MPaKTHII iX HE BUKOPHCTOBYIOTb.

3HAYHUN BIJIMB Ha €(PEKTUBHICTH TaCiHHS TOXKEK
pi3HHEX KjaciB Mae crocid mogaui BBP B momym’s.
B pobGorax [11-13] ommcano epeKTHBHICTH Mmomadi
ctpymenst BBP y Bummsaai aepozomo. Ilpuuomy
Yyac raciHHS MOXEX O0e3n0CepeHbO 3aJEeKUTh Bij
TUIy HACAJKH PO3MPUCKyBaya Ta jiamerpa Kpareib
aepo3oiro. BeraHOBICHO, MO TIPHW 3MEHIIICHHI PO3-
Mipy Kpamenb acposono BBP Big 50 o 400 mxm Ta

3acTocyBaHHS (POPCYHOK i3 3aBUXPECHHSIM €(EKTUB-
HICTh TaciHHS 3aiiMaHb CYTTEBO ITiBUIIYETHCS.

BusHaueHHS ONTUMaNBHAX YMOB Ta NapaMeTpiB
BUKOPHCTaHHS BOTHEIaCHUX aepO30JiB JJISI TaciHHs
TOPIHHS JIETKO3aMHUCTHX Ta TOPIOYUX PIJMH HA Bij-
KPUTOMY TIPOCTOPi 3a JOMOMOIOK CTaI[lOHAPHHUX
YCTAHOBOK TIOXKE)KOTACIHHSI BHCBITIICHO B POOOTI
[14]. B it poOOTi peacTaBieHi pe3ynbpTaTd BOTHE-
BHUX BUNPOOYBaHb 3 TaCiHHS MOJCIHHOTO BOTHHIIA
55 B 3a 101oMororo reseparopa BOTHETaCHUX aepo-
somiB (I'BA). ¥ nmocmijpkeHHI TakoK MpPOaHai30-
BaHO NTWHAMIKY 3MiH TUIOII TIOKPUTTS aepo30JIeM Ta
TYCTOTH Kparejb aepo30Ji0 B Pi3HUX 30HAX KOHYycCa
nmotoky. IlokazaHo, 1m0 TycTOTa Kparenb aepo30IIto
B yCiX 30HaxX KOHyCa IEPEBUIIYE 3HAYCHHS HEOO-
XiTHOI TycTOTH Ui €(EKTHMBHOIO BOTHETACIHHS.
Po3po0neHo MeTOauKy BH3HAUCHHS IapameTpiB
¢()EKTUBHOTO BUKOPUCTAHHS aepPO30JbHHX CHCTEM
TTO’KEKOTaCiHHS Ha BIIKPUTHX MpOCcTOopax. BeraHoB-
JICHO, IO YCITIIHE TaciHHS MOJEIBHOTO BOTHHIIA
JOCATAEThCA UIIXOM Mofadi aeposonio 3 'BA 3aps-
oM 2800-2880 r 3 Bucotu 4,5 mMerpa miJ OpsMUM
KyToM. byj0 BH3HAu€HO ONTUMAJIbHY IIBHJIKICTh
ronadi aeposodto (160 r/c) Ta rycToTa Kpameib acpo-
somo B moromi (140-180 r/m?). TpuBamicts momadi
aepo30to cTaHOBUTH 1820 cekyHH, yac yTpUMaHHS
aepo3osibHOI xMapu — 50—60 cexyH, a KiHlleBa KOH-
HEHTpAIlis aepo30ITio B xMapi — 97 r/m°.

MeTto10 po6oTH € PO3pOOICHHS METOAMKHU TIPO-
BEJCHHS EKCICPUMEHTAIBHUX JOCIIPKEHb 1010
BH3HAUCHHS ¢()EKTHUBHOCTI TaCiHHS MOXKEXK KiraciB B
Ta F BOIHWMHU BOTHETaCHUMH PEYOBHHAMH 3 BHKO-
PUCTaHHSM TEXHOJIOTiH aepo30JBHOTO TIOXKEKOoTa-
CIHHSL.

Jlist MOCATHEHHST MOCTABIIEHOI METH HEOOXITHO
BHUKOHATH HACTYITHI 3a71adi:

— TpoaHaTI3yBaTH ICHYIOUI BITYM3HSHI Ta MiX-
HapOJHI METOJUKH IS JOCIIKEHHS e(PeKTUBHOCTI
noxayi BBP;

— BHM3HAaUUTH Ta OOIPYHTYBaTH HEOOXiJHICTh
oOJiaiHaHHS JJIs TPOBEICHHS EKCIICPUMEHTAIbHUX
JIOCTJKCHB;

— pO3pOOUTH HOBY METOAMKY IPOBEICHHS EKCIIe-
PUMEHTAILHOTO JIO0CIiIKSHHS.

Mertoau JOCTiMKeHH. AHAIITUYHUI METON
JOCHIJKEHb, SIKUi 0a3yeTbess HAa 00podui iHpopma-
1ii 10710 METOUK MPOBEICHHSI €KCIIEPUMEHTATbHUX
JMOCITIDKEHb 3 BU3HAYCHHS €(PEKTUBHOCTI TAaCiHHSI
MTOYKEK BOTHUMH BOIHETACHUMHU PEYOBHHAMM.

Pesyabratn pociimxkenus. OIHUM i3 CyTTEBHX
HEJIOJTIKIB BOJIM SIK BOTHETACHOTO 3aco0y € ii Hu3bKa
B’SI3KICTh, BUCOKE 3HAUCHHS MOBEPXHEBOIO HATSATY
Ta HEeIOCTaTHs 3MOYYBaHICTh NOBEPXOHb OUIBIIOCTI
TBEpAUX TOPIOUMX MaTepialiB. YHACTIIOK HHU3b-
KOl ajare3ii Boja MOTaHO YTPUMYETHCS Ha TIOBEPXHIi
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TOPIOYOTO Marepiaiy, MBHUAKO CTiKae 3 Hel, Mo CyT-
TEBO 3HWXKYE €(DEKTUBHICTH OXOJIOMKEHHS Ta 130JIF0-
BaHHS 30HM TopiHHA [15-17].

[Mogonanus 3a3Ha4eHUX OOMEKEHb JOCATAETHCS
LUISIXOM JOJABaHHA 0 BOIM HEBEJIMKOI KUIBKOCTI
cnerianbaux [TAP, siki icTOTHO MIABUINYIOTH e(hek-
TtuBHICTH BBP.

Jlo OCHOBHHMX MeXaHi3MiB NMPHUITMHEHHS TOPiHHS
HaJIe)KaTh:

— TMEPelIKO/DKAaHHS  HAaIXOMKCHHIO OKHUCHHUKA
(KMCHIO TIOBITpSI) 10 OCEPEIKYy TOpPiHHS;

— 3HWKEHHS KOHIIEHTpallli KHCHIO B TMOBITPI
IIUISIXOM PO3BEIEHHS HOTO HETOPIOYUMH Ta30Ioio-
HUMH PEUOBHHAMU;

— OXOJIO[DKEHHSI 30HM TOPIHHA A0 TEeMIIepaTrypH,
HIXKYO1 33 TEMIIEPATYPY 3aliMaHH;

— 3MEHIICHHS KOHIIEHTpAIil TOPIOYHX pPEYOBHH
NUISIXOM X PO3BEJICHHST HETOPIOUYUMH KOMITOHEH-
Tamy;

— 1HTiOyBaHHS XIMIYHHMX peaKIliid B OTyM 1;

— MEXaHI4YHUH 3pUB MOTYM’ sl HOTYKHUM CTpyMe-
HEM BOTHETaCHOI pPEYOBHHH.

Peanizawiss mux MexaHi3MiB 3a JOIIOMOIOK) BOI-
HETaCHUX PEYOBHH, IIO TIONAIOTHCS TEXHIYHUMH
3aco0aMu MOKEIKOTACIHHS, 3a0e3Medy€e MOXIIHBICTh
MIPUITMHEHHS TIPOoIlecy TOpiHHSA. Bubip KOHKpeTHHX
croco0iB TaciHHA TOXKEX, TUIy BOTHETacHOi pedo-
BHMHH, a TAKOK CIIOCOOIB 1 3ac00IB i JOCTAaBKU B OCe-
PEIOK TOpIHHSI 3IIMCHIOETHCS B KOXKHOMY KOHKPET-
HOMY BHUNAJKY 3 ypaxyBaHHIM MaciiTaly MOXKexi,
(i3UKO-XIMITHHIX 0COOTHMBOCTEH rOPIOYHNX MaTepialliB
i crazii po3Butky moxexi [18-21]. Tomy po3poOka
METOIUKH MPOBEJACHHS JOCTIKEHb € HaJI3BHYAHHO
B)KJIMBUM aclEKTOM MPOBEIEHHS EKCIIEPHUMEHTaIb-
HUX JOCIIKEHb, KU Oy/Je BILUTMBATH Ha e(DeKTHB-
Hicte BBP.

[Ipu ormsani iTeparypHUX JKEPEN Ta Pi3HOMAHIT-
HUX IHTEPHET-PEeCcypCiB 3yCTpidaeThcs Oarato HOp-
MaTUBHHUX JDKEPEN, /€ OMMCAHO METOAMKY BHIIPO-
OyBaHHSI BOTHETaCHUX PEYOBHH Ta 1X €(DEKTHBHOCTI.
Cdeporo Hamoro AOCIIKEHHS € OIVISII JIiTeparyp-
HUX JOKEpEN MI0A0 BUIPOOYBaHHS Ta €(EeKTHBHOCTI
BOTHETACHUX PEYOBHH Ha BOIHIM OCHOBI JIJIST TACIHHS
MOXKEXK Pi3HUX KJIACiB.

Tak, HOpMaTHBHI JOKYMEHTH omucadi B [22, 23]
peraMeHTYIOTh METOAMKY TIPOBEACHHS EKCIepH-
MEHTaJbHUX JOCTIJKEHb [T BU3HAYCHHS BETMUNHH
3HIKEHHS TIOBepXHeBoro HatTsary BBP, minsummenns
MIPOHUKHEHHS Ta BOrHeracHoi edextuBHOCTI BBP i3
ITAP nng raciggg oxex kiacis A ta B.

Jis 3nifiCHEHHS EeKCIepHMMEHTaIbHOTO JIOCIIi-
JOKCHHsI JUIs TaciHHs 3aliMaHHs kiacy B Bukopuc-
TOBYIOTH METalleBe KO KBaJApaTHOi (GopMH po3-
Mmipom 3,05 M x 6,10 M (opuriHaiapbHa MeTpHYHA
cucrema 10 ¢yTiB x 20 ¢yTiB) i om0 203,2 MM

(8 mroiimiB). IlimmoH 3amOBHIOETHCS BOAOIO, IVIH-
Ouna mrapy Boau ctaHoBuTh 101,6 MM (4 mroitmn).
SIK Toplouy peYOBHHY BHMKOPHCTOBYIOTH H-TENTaH,
mmbuHa mapy w-rentany — 50,8 MM (2 groiimn),
mo craHoButh 246,06 mitpiB (65 ramownis). [lepen
nonanHsaM BBP monenbHe BOrHMILE 3allajrOrOTh Ta
ouikytoTh 60 CeKyHH IJIs HarpiBaHHS JIETKO3aiMuC-
toi piguan (JI3P). BBP 3 ITAP 06’emom 9,5 1 3Ha-
XOIOUTBHCS Y MEPEHOCHOMY BOASHOMY BOTHETACHHUKY
Ta IMOJAETHCSI B OCEPEAOK TOPIHHS 3a JOTIOMOIOO
HacaJIKM-po3nuitoBada npu tucky 0,6 bar, i3 cepen-
HBOIO BHUTpaToo 37,9 1/xB, pu 1MEOMY (HIKCYETHCS
Yac raciHes.

Cxoka Meronuka BUIpoOOByBaHHs BBP mis
raciHHs MOXKEXK Pi3HUX KJIaciB MPEICTaBICHA B IOKY-
MeHTax [24-26], ne, Ha BiMiHY Bijl BUIIICBUKJIAJICHOT
METOJMKH, BUKOPUCTOBYIOTh HE JIMIIE MPSIMOKYTHI,
aje 1 MWIHIPUYHI JCKO MEBHUX PO3MIPIB 3aJICIKHO
BiJI BUIY MOJICIIBHOTO BOTHHINA. TakoX € BiAMIHHICTE
y criBBigHommenHi JI3P no Bogu. B sikocti roprodoro
HaBaHTAXXEHHsI BUKOPUCTOBYIOTh H-T€NITaH y CIiBBiJI-
HowenHi 2:1 no Bonu. el HopMaTHBHUN JOKYMEHT
BCTAHOBITIOE MEXI MiHIMaNbHOTO 4acy rnoaa4yi BBP
B OCEPEIOK TOPIHHS 3aJIe)KHO BiJ THUITY MOICIEHOTO
BOTHHMIIA, SIKI CTaHOBJIATHL Bijg 8 10 15 c¢. KiibkicTh
BOTHET'aCHOT PEYOBHHHU, KA 3HAXOJUTHCS Y BOTHETac-
HUKY, IOBMHHA OyTH BiJ 2 10 9 JNiTpiB 3aJ€KHO Bix
THUITy BOTHEraCHHKA.

B cBoto uepry B 1iii MbKHAPOJIHINA JOKyMEHTAIIi
pernmaMeHTyeThCs BUlipoboByBanHs BBP nns racinns
3aiiMaHb kiacy K — 3aiiMaHHsI KyXOHHUX OJIiH Ta mpu-
POIHHX JKUPIB 3TiTHO aMEepUKaHCHKOI Kiacuikaiii
noxkex. Llelt kimac BiAmoBizgae eBpoNeHChKiN Kiacu-
¢ikanii noxex kiacy F srigno 3 JICTY EN 2:2014.
Knacugikanis moxexx (EN 2:1992; EN 2:1992/
A1:2004, IDT) [27].

3riIHO 3 METOAMKOIO TOCTIKEHHS BUKOPHUCTOBY-
FOTh KOMEpIIiiiHI ()pUTIOPHUIL, THITOBI JIJIsI BUKOPHUC-
TaHHA y pecTopaHHOMY Oi3Heci, SKi MalTh Pi3HHUH
00’eM (moHax 5 MTPIB 3aieKHO Big Mozeni pputiop-
Hui). J1s mpoBeseHHsT eKCIIEpUMEHTY POCIHHHY
OJII0 3alalllol0Th Ta BUTPUMYIOTh 4Yac BIJIBHOTO
TOpiHHS BIpoaork 60 ¢ 10 TeMmeparypu MpUOITU3HO
360-380 °C. BBP, sika 3HaxomuTbcs y BOTHErac-
HUKY, TONAIOTh 4Yepe3 HacaaKy-pO3MHIIoBaY JUIs
¢dopmyBanHsi ApiOHOgMCcHepcHOrO cTpymens. Ilix
Yac JOCHiy 3aciKaloTh Yac, 3a sIKuil Oyjie 3/1iiCHeHO
raciHHs, IPY IIbOMY 3BEpPTAIOTh YBary Ha po30pH3Ky-
BaHHSI KATLISTYIOL OJIii, Ta MICIISI TaCiHHS BUTPUMYIOTh
omito mpoTsiroM 20 XB ISl TIEPEBIpKA MOMKIIMBOCTI
BHJIMBAHHS OJIii.

Kpim MikHapOqHHUX €BpOIEHCHKUX Ta aMEepHKaH-
CHKUX CTaHJAPTIB TAKOXK 3YCTPIYaIOTHCS JIOKAIBHI,
HamnpukiIaa npuitHsTHd y Benukiit bpuranii [28],
10 PEeTIaMEeHTY€E METOINKY TIPOBEIEHHS 10 CIiIKEeHb
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racinusg noxex kiaacis A, B, C, D ta F. Mertoauka
MIPOBE/ICHHS BUITPOOYBaHb TaciHHS 3aliMaHb Ki1acy B
€ aHAJIOT1YHOO 3 TIONIEPETHIMU MeTOAUKaMu [22-26],
pI3HHLS MOJsIrae JHUIIE B PO3Mipax HHIIHIPUYHUX
JIEKO, sIKi BUKOPUCTOBYIOTBCS [UIsi HAIIOBHEHHS iX
JI3P Ta Bogo10, a came moHa 920 mM.

IIlo crocyeTbea BITYM3HSIHUX HOPMAaTHBHO-TIPA-
BOBUX aKTiB, 5IKi 0 perflaMeHTyBaJId METOJNKY ITPOBE-
JICHHS €KCIICPUMEHTAIBHUX JTOCIIIKEHD JUIsI TACIHHS
noxex kiacie B ta F, ichye nume omun akt [29].
BianoBiiHO 10 BUMOI IBOTO JIOKYMEHTY MOJICNIbHI
BOTHHIIA TMOXEXKi KJIacy B MaroTh BUTOTOBISATHCS
y BUIJIAI HaOOpy HHJIIHAPWYHUX NIEK, 3BapeHUX 3i
CTaJIEBOTO JINCTA 3 BHYTPINIHIM JIiameTpaM Bix 920
110 1670 mm 3 Brcororo crinku 150 MM ta Big 1 890 no
3 000 MM 3 BucoToto ctinku 200 mm. B nexo norpidHO
3aJIMBaTH BOAY, a Ha IIap BOJAW — IIAp MajJbHOTO Bij
21 mo 233 mitpiB B Takiit mponopii: 1/3 Bomu, 2/3
MaJTbHOTO. EKCIIeprMEHT MOYKHa TPOBOAWTH SK Ha
CBDXKOMY TOBITpi, TaK i B IPUMIIIEHHI, aJie TOA1 TOBH-
HHI OyTH JOTpUMaHi BUMOTH Ui PO3MIpiB NpuMi-
[IEHHS Ta MIHIMAJIbHOI IO Mali{aHYnuKa [ BOI-
HEBHUX BUIPOOYBaHb. TakoK OJHIEIO 3 YMOB € Te, 1110
JUIST KOXKHOTO JIOCTIAY CIIiJi BUKOPUCTOBYBAaTH CBIXKE
najgbHEe Ta BOAY. B mojaibmioMy MeTOAWKa IPOBE-
JICHHS JIOCIIJDKEHHS € CXOXOIO 3 TIPEICTaBICHUMU
BUIIIC.

[l racinHs 3aliMaHHsI Ki1acy F BUKOPUCTOBYIOTh
(bpUTIOpHUILIL Ta METaJeBi JIEKO, PO3MIpHU SIKHX 3ajie-
KaTh BiJl TUITy MOJIEIFHOTO BOTHHUIIA. JleKo Momemh-
HOro BOrHMIIA noxkexxi SF, BUroromiene 31 craje-
Boro Jimcrta 3aBToBIIKK 2,0 £ 0,25 MM Ta 3aBBHUIIIKH
170 £+ 10 MM, BCTaHOBJICHE Ha CTAJIEBil OMOPHIH KOH-
crpykiii. [leka MonenbHux Borau noxexi 25F, 40F
Ta 75F, BUTOTOBIIEH] 31 CTAJIEBOIO JIMCTA 3aBTOBIIKH
2,0 £ 0,25 mm Ta 3aBBHmKU 250 + 10 mm.

Jns  cnocrepekeHHs 3a TeMIIeparyporo  Oii
BCTAHOBIIOIOTH TEpMOIIapy Ha muOWHI 25 £ 5 MM
BiJl moBepxHi onii (mepen ii HarpiBaHHAM) 3 TaKUM
pO3paxyHKoM, MO0 chail TepMomapu 3HAXOIUBCS
Ha BIJICTAHI HE MEHIIE HDXK 75 MM BijJ CTIHOK J€Ka
MOJIeTIbHOTO BoTHHINA Toxexi. Lle mae 3mory pee-
CTpYBaTu peajbHy TEMIIEpaTypy caMo3aiiMaHHS OJIil
npu ii HarpiBanHi. [lanaroya pedoBWHA HEe TIOBHHHA
BUKUAATHCS 32 Mexi BorHuma. [lomym’ss mae OyTtu
MOTaIIeHO, MMOBTOPHOTO 3aiiMaHHs OJIii B MOJIENb-
HOMY BOTHHIIII ITOKEX1 HE MOBUHHO OyTH. Bripomosik
20 XB MicyIs TOBHOTO PO3PSKaHHS BOTHETaCHUKA HE
MTOBUHHO BiJ0OYBaTHCS TIEPEITUBAHHS TOPIOUOI pedo-
BUHU Yepe3 0opTuk. Borueracny edexruBHicth BBP
BU3HAYAIOTh 33 YAaCOM TaciHHs MOIYyM s MOJCIHHOTO
BOTHHMIIIA.

[MpoBiBIIM aHai3 3aKOPJOHHUX Ta BITUYM3HSIHUX
METOJUK JIJIsl BA3HAYCHHSI BOTHETaCHOT e()eKTHBHOCTI
BBP s racinas 3aiiManb knaciB B ta F moxnHa

BHUIUINTA OCHOBHE OONAIHAHHSA IJIsi TPOBEIACHHS
EKCTIEpUMEHTAIILHUX BOTHEBUX JTOCIIKEHb:

Knac B:

— 3aXMCHUHN OJISIT;

— METaJeBl JEKO I HAIIOBHEHHS Bojor0 Ta JI3P;

— JOKEPEeJIo 3aiiMaHHs;

— ycTaHoBKa Jurst monadi BBP mig mocriiHuM THC-
KOM B OCEpE/IOK TOPiHHS;

— Boyia ta JI3P, B sIKOCTI TOPFOYOT0 HABaHTAKCHHS;

—3acobu GoTo- Ta Bineodikcamii eKCIepUMEHTY;

— CeKyHJIOMID.

xknac F:

— 3aXMCHHUH OJIAT;

— HarpiBaJIbHUHN MPUCTPIH;

— MeTaJseBe JIeKo a0o QPUTIOPHULL;

— POCJIMHHA OJIis;

— ycTaHoBKa s ogadi BBP i mocTiiiHuM THC-
KOM B OCEpe/IOK TOPiHHS;

—3aco0m oTo- Ta Bimeodikcallii eKCIIepuMeHTY;

— CeKYHJIOMIp.

Jnsi mpoBeleHHsST BOTHEBUX BHIIPOOyBaHb oOIle-
parop MOBMHEH OYTH ONSTHEHUH y 3aXUCHUH OAST
JUTsE yO@3TIEUCHHSI MOT0 BiJl MOXKIIMBUX HEOE3IEK, 10
OyIyTh CHPUYMHEHI JI€I0 TEIMJIOBOTO Ta BOTHEBOTO
BBy JI3P. KoMIUTIeKT 3aXHCHOTO OAsTY MOBHHEH
CKJIQJIATHCh 13 KYPTKH, IITAHIB, pyKaBHIIb Ta KAaCKH 13
3a0pajoM sl CTBOpEHHS Oe3MeYHUX yMOB JJIS OTle-
paropa.

BinnoBigHo 10 icHYH040i MeTOAUKH [29] B sIKOCTI
JieKa CJIiJi BUKOPUCTOBYBAaTH IHMJIIHAPUYHY €MHICTDH
3armoBHeHy Ha 2/3 JI3P Ta nHa 1/3 Bogoro. Hactw min
JIeKO Ma€e OyTH BHTOTOBJIICHHI 13 TBEPOTO HErOpIO-
YOro Marepiajiy i MaTH piBHY IUIOILMHY.

Jxeperno 3aliMaHHsI MOXe OyTH JIOBUIBHHM, aJie
IIOBUHHO BIANOBIZAaTd OE3IIEKOBIM CKIIAZOBIA oOIle-
paropa, Uil YHHKHEHHS MOXJIMBUX HETaTHBHHX
HACJIJIKIB.

HarpiBanpHi mpucTpoi A miairpiBy poOCIUHHOI
omii MOXyThb OyTH Ta30BUMH a00 EJIEKTPUYHUMH
3aJIe)KHO BiJ JDKEpeJia )KUBJICHHSI.

3aMiCTh KJIAaCHYHOTO BOTHETAaCHHKa B POOOTI
3aIpPOTIOHOBAHO YCTAHOBKY (puc. 1) it aepo30ib-
HOTO BOTHETACIHHA, IO CKJIAJA€ThCS 3 EMHOCTI IS
BBP, Hacagku-po3npuckyBada AJis 1mojadi aepo30ITto
BBP, xommo3utHoro 0ajoHy 3 TOBITPSAM €MHICTIO
6,8 1, ocHameHoro mMaHoMmeTpoM. [Ipu BiAKpUTTI
3aIipHOTO BEHTWIIIO OaJIOHa MOBITPSI, il MOCTIHHUM
THCKOM, TTOJTA€THCS B EMHICTH 3 BBP 1e BumToBxye ii
Yyepe3 HACaIKy-pO3IPHUCKYBad B 0CEPEIOK 3aiiMaHH.

Jis mpoBeneHHS eKCHEepUMEHTAIBHUX JTOCIi-
ToKeHb B sikocTi JI3P BukopucToByBanu 6eH3MH Mapok
A-92, A-95 ta A-100 €Bpo-5 E5 [30] Ta auzensHe
naiguo [31]. Jlns BBP Busnawanmu cepenniii uac
racinas (At, ¢) Ta cepenniit 06’em BBP Butpauenoi
Ha racigfs (7, Mi1) MOPIBHSHO 13 BOJOTIHHOIO BOJIOIO.
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VS reeei

—

Puc. 1. Cxema ycTaHOBKH /1JIsl POBe/IeHHsI BOrHEracHUX BuNpooysan BBP:

1 — 6a710H i3 CTHCHYTHM NOBITPAM, 2 — MaHOMETP, 3 — eMHicTh uIsi BBP,
4 — HacaaKa-poO3NMPHUCKYBaY, S — 1eKO0 3 FOPI0Y0I0 PiANHOIO (BOTHHUIIE KJIacy «By)

B sxocti 3aco6iB ¢oto- Ta Bimeodikcamii exc-
MEPUMEHTY BHKOPHCTOBYBAJIM MOOUTBHHUN TenedoH
3aKpiIlieHUH Ha cTallioHapHOMY TpHMaui Ha Oe3rey-
HI BiZICTaHI, IPUOIU3HO 2 M BiJI JICKO.

Jns ¢ikcarii gyacy ciig BUKOPHUCTOBYBATH €IlIEK-
TPOHHUH YW MEXaHIYHWH CEKyHIOMip i3 TOYHICTIO
BHUMIpIOBaHHS He Olnbie 1 c.

Anroput™m i, Ha SIKOMY 0a3yeThCsl METOAMKA
MIPOBEJICHHS €KCIIEPUMEHTATIBHOTO TOCIIKEHHS JUIsI
BU3HAYCHHsI €()EKTHBHOCTI TaciHHs MOXKex Kiacy B
BBP, € nactynHumM.

1. IlpoBOAATHCS MIATOTOBYI 3aXOMW IS TIPO-
BEJICHHA MOCTiay: BHOIp 3aXHCHOTO OASTY, BUOIp
MozenbHOTO BorHuma, migbip JI3P HeobOxigHOro
00’eMy JUIsS BIIMOBIAHOTO THITYy MOJEIBLHOTO BOT-
HUILA, CKJaJaHHS YCTAHOBKHU ISl aepo30JbHOTO
TTOYKEIKOTACIHHS.

2. Ilimbip XiMIYHUX PEUYOBHH Ta IMPHUTOTYBAHHS
BBP.

3. IligrotoBka wMicusg mNpOBENEHHS BOTHEBUX
BUnpoOyBaHb: BUOIp Micls TpoBeAeHHS (IpUMi-
ImeHHs a00 BIJKpUTa MICLEBICTh), TeMIeparypa
noBkiuig mae cranoButd Bijg 0 °C go 30 °C; mBua-
KicTh BiTpy NOBHWHHA OyTH He Ouibmie HiX 3 M/C;
B JIeKO MOTPiOHO 3aJMBaTé BOLY, @ HA LIap BOOH —
1rap najgbpHOTO B mpomnopuii: 1/3 Bonu, 2/3 nansHoro,
NPY YOMY 3arajlbHUi 00’ €M PiJUHM MOBHHEH BiJIIO-
BiJIaTH THITY MOZEIHHOTO BOTHHUIIIA; ITiITOTOBKA 3aC0-
0iB ¢oTo- Ta Bimeodikcartii.

4. IIpoBeneHHsI BOTHEBUX BUIIPOOYBaHb: OIIEpaTop
OJIITHEHWH B 3axucHUM onsr miamamoe JI3P mxepe-
JIOM 3arajioBaHHs 1 BATPUMYE 4ac BiIbHOTO TOPiHHS
1 xB (1€ BiJMIOBI/Ta€ MOMEHTY, KOJIM TOPiHHS MOJICIIb-
HOT'O BOTHHMIIIA MOYXHA BBa)KaTH TaKWM, 1[0 BCTaHO-
BUJIOCS 1 He Mi3Hime HiXK 4epe3 10 ¢ mpuctymurn
JI0 HOTO TaciHH#), 3aciKaeMO Yac MOYaTKy TaciHHS.
Jani oneparop NOBUHEH NMPUBECTH YCTAHOBKY JUIS
AepO30JILHOTO TAaCiHHSA Y Ai0 1 CIPSIMYBaTH CTPYMiHb
Ha MOJIelbHE BOTHUINE mnoxexi. Oneparop ¢ikcye

KIHLEBUH dYac, KOJM MOJEJbHE BOTHHMIIE MOXKEXKI
Oyzie moramieHo abo KoM yCTaHOBKa Oy/e MOBHICTIO
po3psiikeHa. Jlociig BBakaBCs YCHINIHUM, KOJIH
noiaym’s Oyne moBHicTIO morameHe. Jins 3abesme-
YEHHS BIATBOPIOBAHOCTI Ta JOCTOBIPHOCTI PE3yilb-
TaTiB MPOBOATE IIIOHAWMEHIIE 3 BUTIPOOYBAHHS IS
KOKHOTO BapiaHTy yMOB €KCIIEPUMEHTY.

5. OdopmiteHHs JOKyMeHTarii: onepatop ohopm-
Jsi€  MPOTOKOJI MPOBEIACHHS JOCHiTy, A€ BKasye:
JlaTy TPOBEJCHHSI BUMPOOYBaHb, YMOBH, MiCIle MPO-
BEJICHHS BHIIPOOYyBaHb, 3aMOBHHKAa BHIPOOYBaHb,
iH(hopMmarifo mpo 00’€KT BHUIPOOYBaHb, METOAWKY
BUNPOOYBaHb, XapaKTEPUCTUKU  BUMIPIOBaIbHUX
MpUJIaiB Ta Pe3yIbTaTH BUIIPOOYBaHb.

ANTOpUTM Aiii Ha SKii 6a3yeThCcsi METOAMKA MPO-
BEJICHHS EKCIEPUMEHTAIBHOTO JOCHIDKEHHS IS
BHU3HAueHHs edekTuBHOCTI BBP mis racinus moxkex
kiacy F € HacTynHuM.

1. IIpoBomsTbcst MiArOTOBYI 3axoAM Ui TIPO-
BEACHHS JOCHiTy: BUOIp 3aXMCHOTO OJsTy, BHUOIp
MOJICJIBHOTO BOTHHIIA, MiA0ip HEOOXiMHOTrOo 00’eMy
POCIIMHHOT OJiT /ISl BiIMOBIIHOTO THITY MOJICJIEHOTO
BOTHHUIIA, CKJIQJIaHHs YCTAHOBKH JIJISI aepO30JILHOTO
raciHHS.

2. [1igGip XiMIYHUX PEHOBHH Ta IPUToTyBaHHS BBP.

3. [ligroToBKa mMicus MpoBeIeHHS BOTHEBUX BUIIPO-
OyBaHb: BUOIp MiCIsl IPOBEJCHHS (MPUMILLIEHHS a00
BIZIKpUTA MICIEBICTB), TeMIIEpaTypa IOBKULIS Mae
cranoBuTH Bia 0 °C mo 30 °C; mBHUAKICTH BITPY OBH-
HHa OyTH He OUIbIIe Hixk 3 M/C; B IeKO a00 (ppuTIOp-
HUIIIO NOTPiOHO MONEPEAHBO BCTAHOBUTH TEpMOIIapy
Ta HAJUTH HEOOXiMHUN 00’€M POCIWHHOI Oii, Bif-
MOBIIHO JIO THITY MOJICIBHOTO BOTHUIIA; ITiITOTOBKA
3aco0iB GoTo- Ta Bimeodikcarii.

4. IlpoBeieHHsI BOTHEBUX BHITPOOYBaHb: OTEpaTop
OIITHEHUI B 3aXHCHUH OIIT BMHUKAE HarpiBaJbHUI
MIPUCTPIH, IO MOMEHTY CaMO3aropsiHHsS ojii 0e3 cTo-
POHHBOTO BTPYYaHHS, CaMO3aropsiHHsS Mae BigOyTHCs
y MIPOMIXKY Yacy He Oiblie HiX 3,5 rof Bix modarky
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HarpiBa"as. [lami omepaTop Mae BilIMKHYTH JIKEPEIIO
HarpiBaHHs 1 BUTPUMATH Yac BUILHOTO TOPIHHS Ol
npotsirom 120 c. [Ticnist poro oneparop MoBUHEH MpH-
BECTU YCTAHOBKY [UISi aepO30JILHOTO TaciHHS Y Iif0
1 CIIpSIMyBaTH CTPyMiHb Ha MOZIEIIbHE BOTHHUIIIE TTOXKEXKI
3 0e3reyHol BiZIcTaHi TiJIbKH B OJHOMY HalpsAMKy a0o
3 OAHOrO OOKY JIeKa MOJEJIPHOTO BOTHMIIA IOMKEXKI.
Oneparop ¢ikcye KiHIIEBUH Yac, KOJIU MOJCIIBLHE BOT-
HUIIE TOXKeXki Oyae morameHo abo KoM yCTaHOBKa
Oyne TMOBHICTIO po3psypkeHa. Jlocii BBakaeThbes
YCIIITHAM, KOJIM TIOJTyM’si Oy/ie TIOBHICTIO TIOTaIlIeHe.

5. OcdopmiteHHS TOKyMEHTaIIii: orreparop ohopM-
JISIE TIPOTOKOJI TIPOBEJICHHS JIOCIIY, Jie BKa3ye nary
NPOBEJCHHST BHUIIPOOYBaHb, YMOBH, Micle IpOBe-
JeHHs BUNpPOOyBaHb, 3aMOBHHKA BHUIIPOOYBaHb,
iH(opMmariito mpo 00’eKT BHUMPOOYBaHb, METOAUKY
BHIPOOYBaHb, XapPaKTEPUCTUKH BUMIPIOBAIEHUX
MIPUJIA/IIB Ta PE3YIbTaTH BUIPOOYBaHb.

BucnoBku. Y po60Ti 00rpyHTOBaHO aKTYaIbHICTh
po3pobnenns HoBux BBP Ta crioco6iB ix momaui asis
mikBimamii moxxexx kiacie B ta F, mo HaOyBae oco-
ONMMBOTO 3HAYEHHSI B YMOBAaX ITiJIBUIICHUX PHU3UKIB,
30KpeMa T 4Yac 1ii BoeHHOro craHy. CTBOpeHO
EKCIIePHMEHTAIIbHY YCTaHOBKY Ta YJOCKOHAJICHO
METOJUKY aepO30JIbHOTO TAaCiHHS MOXKEK, sKa 3a0e3-
neyye KOHTPOJbOBAaHI YMOBH MPOBEICHHS JOCHi-
JOUKeHb Ta BIATBOPIOBAHICTH pPE3yJbTaTiB. 3arporio-
HOBaHAa METOJMKA JA€ 3MOTY 3AIHCHIOBATH HIBUIKY
NEepBUHHY OILIIHKY BOrHeracHoi edexruBHocti BBP
y BUIIAAI aepo3omo. Ii 3acTocypanHs 3abesnedye
pauioHami3amio mnpouecy BindOpy MepCleKTHBHUX
KOMIIO3ULIH 3a NPUHLUIOM «EKCHPEC-CKPUHIHT —>
BiI0ip — CTAaHAAapPTH30BaHi BUMPOOYBAaHHS, 1110 CyT-
TEBO CKOPOYYE BUTPATH Yacy Ta PECypciB Ha rmoyar-
KOBUX eTarnax JOCHipKeHb. Lle cTBoproe miarpyHTs
JUI  TIOJANBIINX JIOCHIKEHb, CHPSMOBAaHHX Ha
BU3Ha4YCHHs e(hekTuBHOCTI HOBUX BBP mis racinus
ocepeKiB moxkex kiaciB B Ta F, ontumizartito mapa-
MeTpiB IX MoAavi Ta BIPOBAKCHHS HOBUX TEXHOJIO-
TYHHX PIlICHb Y MPAKTUKY MOKEKOTACIHHS.
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