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AHATI3 METOAIB | METOAVMK OUIHKN YPAXAKOUNX PAKTOPIB
NOBITPAHOI BUBY XOBOI XBUI

O. T. JleBY4eHKO, [OOKT. TexH. HayK (IHCTUTYT eneKTpo3BaptoBaHHS
im. €. O. NMaToHa HAH Ykpainun), H. B. BonogyeHkosa, acn. (HauioHanbHWiA
YHIBEPCUTET XapuoBMX TEXHO/OTiA)

MpoaHanizoBaHO OCHOBHI MeTOAM Ta METOANKN BU3HAYEHHA MEXK 30H PYMHYBaHHS Mif yac
AiT NOBITPSAHOI BUOYXOBOT XBUAI HA MiANPUEMCTBA Xap4yoBOi NPOMUCNOBOCTI.
Kno4yoBi cnoBa: 30HK pyiHyBaHHS, NOBITPsiHA BUOYx0Ba XBUNSA, CTINKICTb 6yiBenb, aBapis.

MpoaHann3npoBaHbl OCHOBHbIE METO/bI I METOLVKY ONPeAeNeHns rpaHuL, 30H paspyLLeHns
Mpw BO34eACTBUM BO3AYLUHOW YAAPHON BOMHbI HA NPEANPUATUSA MULLEBOIA NPOMBILLIEHHOCTW.

KntoueBble cnosa: 30HbI paspyLUeHus, BO3AYLUHASA YAapHas BOMHA, YCTONYMBOCTb 3aHWi,
aBapus.

The basic methods and techniques to determine boundaries of the zones of destruction under
the influence of air blast in the food industry enterprises are analyzed.
Keywords: zone of destruction, air blast, buildings sustainability, accident.

Bctyn. Ocob6nmBocTi  (OyHKUIOHYBaHHS  MiANPUEMCTB  rasysi  Xap4yoBol
MPOMWC/IOBOCTI, L0 BWKOPUCTOBYHOTb B MpOLECI BMPOOHMLTBA abo nepepobKm
3ePHO, 3ePHOBI KyNbTypW Ta IHLWI Xap4yoBi NPOAYKTU, AKi MOXYTb BYTU mpKepenamu
Ny abo BUKOPUCTOBYHOTb Y BUPOGHMYOMY LMK/ NPUPOAHUIA Fa3 Yn ra3onoBiTpsiHi
cymiwi (FMC), cigyatb Npo Te, WO AN HUX HaNBINbLL XapaKTepPHUMK aBapiiHUMM
CUTYaLiIM/ € BUHUKHEHHS BUBYXIB | MOXEX, a HacnigKamy UMX Nofii, Sk npasuno,
OyayTb PYMHYBaHHS i MOLUKOMXKEHHS OyAaiBenb Ta CNopyd, TEXHIKW 1 061agHaHHS,
BUXiA i3 nady NiHil 3B’3KY, eHEPreTUYHMX Ta KOMYHiKaLiiHUX cnopya, HellacHi Ta
CMepTe/ibHI BUMagKu cepef 06C/1yroBytoHOoro nNepcoHany Ta HacesieHHs.

CyyacHuin cTaH NUTaHHA Ta MocTaHOBKa 3aBfaHHA. [OCBif ekcnepTunsu
MPOEKTHOI AOKYMeHTaL T Ta 6e3nekn QyHKLIOHYBaHHA BUOYXOHe6e3neuyHnx 06’eKkTiB
XapyoBOi MPOMMCIOBOCTI, AKI Cneyiani3ytoTbCa Ha PO6OTI 3 3ePHOBUMU Ky/NbTypamu
T MpoAyKTamu ix nepepooKu, 103BONSE BUABUTY TPYAHOLL, MOB’A3aHI 3 PO3paxyHKOM
BMOYXOBMX MPOLECIB, a Came BM3HAYEHHS Macu BUKMAY Hebe3neyHMX PeyvoBUH i
Macu pPeyoBUH, WO 6epyTb y4acTb Y BUOYXax, 00I'PYHTYBaHHS KPUTEPITB PYNHYBaHHS
BiANOBIAHMX 06’EKTIB Ta iH.

HeoOXiAHICTb YAOCKOHA/IEHHS MeTOAMYHOro anaparty i nigBULLEHHSA LOCTO-
BIPHOCTI pe3ynbTaTiB po3paxyHKy HacnifkiB aBapii BHaCcNifoK BMOYXy MoB’s3aHa
Hacamnepes 3 TUM, L0 MepeBULLEHHS 3HAYEHb PO3PaxyHKOBUX 30H PYNHYBAHHS, K
NpaBuio, NOTPebYE BENMKUX BUTPAT Ha 36i/bLUEHHSA MILHOCTI KOHCTPYKLUIK, cnopya
ab0 X BifAafIeHHA Ha 3HAYHY BiACTaHb Bif MOX/IMBUX IKEPes BUOYXY.

MeTolo po60TK € aHani3 MeTOAiB | MeTOAMK OLIHKM BpaXatounx (hakTopis
NOBITPAHOT BWOYXOBOI XBWAI, L0 BMKOPUCTOBYHOTHLCA MPW PO3POO6/IEHHI NJaHiB
nokanizayii Ta nikeigauii aBapiiHUX CUTYyauid, 30KpemMa Ha 06’eKTax Xap4oBoil
MPOMMCNOBOCTI, AKI Criewiani3ytoTbCsa Ha NepepobLi 3epHOBUX Ky/bTyp.
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3arasibHi BMMOr/M LWWOAO MWTaHb 06e3neknm NPOMUCNIOBOro 06°eKTa, WO
PO3rNAaloTbCsl MNPWM PO3P06/EHHI NNaHiB NoKani3auil Ta fnikeigauil aBapinHNX
cutyauin i asapini (MJTAC), rpyHTYOTbCA Ha onoXeHHI Npo po3pobneHHs TJ1AC,
3aTBepakeHomy 17 yepBHA 1999 Hakasom KomiTeTy 3 Harnsgy 3a OXOPOHOH npadi
YkpaiHn Ne 112 (3apeecTpoBaHo 30 uepBHA 1999 poky B MiHicTepcTBi tHOCTULLIT
YKpainm 3a Ne 424/3717 — Haka3 KomiTeTy Mo Harnsgy 3a 0OXOpPOHOK npaui YKpaiHu
17.06.99 Ne 424/3717).

3rigHo 3 UMM AOKYMEHTOM HeobXi[HO NPOBOAUTM aHasli3 MOX/MBUX aBapil Ta
aBapiviHUX CUTYaUil, WO MOXYTb BUHUKATKL Ha MignpuemcTBi (06’eKTi), | BU3HaYaTH
CTyNiHb 1oro Heb6e3nekn. Haibinblw nOWMPeHUM BUAOM aBapiil (aBapiHKX
CUTYauiin), aKi MOXYTb BUHMKATK Ha MiANPUEMCTBAX, LLLO criewiani3yroTbea no poboTi
I3 3epHOBMMM KyNbTypamu 1 NPoAyKTaMm 1X nepepobku, € BUOYXM MUNOMOBITPAHUX
cymiweiri (MMNC) Ta MMC.

Ha ueir yac B YKpaiHi He iCHye HOpPMAaTMBHOIO [OKYMEHTa, SKWUA 6u
pernameHTyBaB MOPALOK MPOBELEHHA pPO3pPaxyHKiB 040 BW3HAYEHHA 30H
Py/iHyBaHb Y pa3i BUHUKHEHHS TaKoro Buay Hebesneku. Tomy nif vac po3pobeHHs
MAACiB gna  nignpueMcTs, AK MPaBuio, KOPUCTYHOTLCA HUXKYeHaBedeHMU abo
HOpMaTMBHUMW MeTOAMKaMW, Hanpuknag [1, 2, 4, 5, 6, 8].

BBaXkaeTbCs, WO HalbiNbLl AOCTOBIPHUMM € EKCMEPUMEHTa/bHI AaHi, OAHaK Y
3B’A3KY 3 TpYyAHOLLaMK, MOB’A3aHVMM 3 TMPOBEAEHHAM TakUX [LOCMIAKEHb |
He3Ha4YHOH KIfIbKICTHO eKCMEPUMEHTIB 3 BUOYXOHebe3neyHMMM pevyoBUHaMM, TaKux
AOCNIAKEHb, Ha Xab, 06Masb.

[N focarHeHHa MeTn poboTn 6yN0 NPURHATO pe3ynbTaTh NPOBEAEHHS eKcre-
PUMEHTY | NepeBipKM AOCTOBIPHOCTI MaTeEMaTUYHMX MOAENEN npoueciB BUBYXY, SKi
MPOBOANNCA B IHCTUTYTI XiMiUYHOT TexHonoriT dpayHrogepa (HimeuumHa) [9, 3].

EKcrnepvMeHT NpoBoAMAM TakMM YMHOM. HaniBcthepnyHUiA Kynon i3 M'aKnumu
CTiHkamn pagiycom 10 M, po3TalloBaHWWA Ha pPIiBHI  MOBEPXHi, 3anoBHAMN
CTeXiOMETPMUYHOK BOAHEBO-KUCHEBOK CyMillwio nig tuckom 100 kMa. MMpu ubomy
Maca BOAHIO CTaHOBWMMa 51 Kr; ropiHHA iHiWLitoBaiM Mo UeHTpy. 3a LONOMOroro
[eKiNbKOX AaTyuuKiB (PikCyBasiM 3MiHY HaANMLWIKOBOrO TUCKY Y (PPOHTI MOBITPAHOI
B1OYX0BOI XBWUNI Ha BiACTaHi z. OTpuMaHi pe3ynbTaT HaBefieHOo Ha puc. 1, Kpuea 1.

Puc. 1. 3MiHM HaA/MLWIKOBOrO TUCKY
(PpPOHTY YyZapHOi XBWAI Bif BUOYXY BOAHO-
MOBITPAHOT CyMmiwi: 1 — 3a gaHUMW eKcne-
puMeHTY [9]; 2—mogenb 3a METOAMKOLO [5];
3—mogens 3a MeToaukoto [1, 2, 8]
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3a HOpPMaTMBHO-METOAUYHMM [OKYMEHTOM [4] MOXHa BM3HAYMTK TaKi
napameTpu, K NOTYXXHICTb BUOYXY, MaKCUMa/IbHNIA HaA/IMLLKOBUIA TUCK BUOYXY A1
PIAKUX pevyoBWMH abo nuny, pafiyc Ta Yac iCHyBaHHSI «BOTHSAHOI Kyni». poTe Len
HOPMaTUBHWIA JOKYMEHT He nepefbdayvae BU3HAYeHHS pafiycy 30H pyiHyBaHb y pasi
BUHVKHEHHS BUOYXY.

HopmaTnBHWUIA OOKYMeHT [5] nepefbayae BM3HAYEHHSI BCIX MNepepaxoBaHMX
napameTpiB, a TaKOX BU3HAYEHHS 30H PyIrHYBaHb, ane nuwe ans roptounx MicC.

MeToanka [6] nepegbayvae po3paxyHOK 30H HebGe3nekn Yy pasi BUKUIY
LUKIA/IMBUX PEYOBUH Y piKOMY abo rasonogioHomy CTaHi.

Hain6isibll MOBHO Ta [OCKOHA/IO MPOLIECU PO3paxyHKy napameTpiB BMOYXOBOT
XBWNI Ta 30H PYNHYBaHHA | MOX/IMBOro TpaBMyBaHHA ft04el Bif i 4iT nepefdayveHo
B [1, 2]. ¥ uux poboTax Ans OLIHKM BUMNaLKOBMX | HABMUCHUX BUOYXIB MPOMOHY-
ETbCA 3aCTOCOBYBATM METOA afleKBaTHOCTI PYiHYBaHb, BUK/IMKAHWX Pi3HOMaHITHUMU
BMOYXOBMMIM pPevoBMHAMU | cepefoBuLiamn. 3a UMM METOAOM CTYMiHb PYyMHYBaHHS
XapaKTepusytoTb TPOTW/IOBUM €KBIB&/IEHTOM, TOOTO BM3Ha4atOTb Macy TPOTuUIY,
NoTpiOHY, W06 BUKIMKATM [daHWA piBeHb PYyiHyBaHb. [MWTOMI  TPOTWU/IOBI
eKBiBa/leHT BUOYXY BIiOMUX KOHAEHCOBAHUX BMOYXOBUX PEYOBWH, 3HaN[EHI 3a
TennoToro Bnoyxy IN'MC (4520 kk/Kr), 3HaxoaaTbes B Mexkax Bif 0,340 no 1,667 kr,
a Maca Cymiwi pigKMX BOAHIO | KUCHIO CTaHoBWUTbL 3,7 Kr. [nd nposeneHHS
HeoOXIAHMX PO3pPaxyHKIB MPOMOHYETLCA BMKOPUCTOBYBATU (POPMY/Y, OTPUMaHy
[DKappeToM LUNAXOM arnpoKCUMaL,ii MeX PisHUX CTYMEHIB pyMHYBaHHSA 415 LEerNsaHNX
oyaisens [1, 2, 8]:

no Kidw |
0 180%9]/6
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ne R — 6e3po3mipHUiA KoediLliEHT, SKUIA XapaKTepuaye BMANB BUOYXY Ha 06’eKT; K; —
6e3p0o3MipHUIA  KoeiLieHT piBHA BNMBY BMOYXY, WO BM3HAYalOTb 3aleXXHO Bif
HaJ/IMLLIKOBOI 0 TUCKY B BUOYXOBIl XBUNi; Wy— TPOTU/IOBUIA €KBIBANIEHT, Kr.

Heponik gaHoro nigxogy nonsrae y TOMy, WO Taka MOZE/b «TPOTWU/I0BOIO
eKBIBa/IEHTY» He NMOBHOK MIpPOHO BifNOBIAAE peasibHUM MpoLecam, Lo BigoyBatoTbCA
Nnpu aBapifgx Ha 06’eKTax MPOMMCMIOBOro KOMIMIEKCY i MOB'A3aHUX 3 BUOYyXamu
He6e3neyHNX PeYOBUH, A5 IKMX XapaKTepHWiA fenarpauiiiHnia, a He AeTOHaLiNHWIA
PEXMM BWOYXOBOro MnepeTBOpeHHsA. IMpu AeTOHALIMHOMY PeXMMi ropiHHSA XMapw
Be/IMKAa YacTMHa eHeprii  BUOYXY nNepexoanTb Yy BUOYXOBY XBWIKO, a Mnpw
nederpauiiHoMy ropiHHI 3 LWUBMAKICTIO MOLUMPEHHs nonym’s ~200 m/c nepexif
eHeprii B ygapHy xBunit ctaHoBUTb ~30 %, Yy TOM 4Yac K MakcumanbHuin K14
eHeprii BMOyXxy naporasoBux cepeaosuLy, cTaHOBUTL ~40 %.

MeToanuHunin anapat [1, 2] He BpaxOBYE TakKOX IHLIMX BaXK/MBUX YMOB i
(hakTOpiB, @ caMe arperatHoro crtaHy He6e3neyHUX pPeyYOoBUH, XapaKTepUCTUKM
[OBKININA, TMOMOXEHHS TOYKM iHiUitOBaHHA BWOYXOHe6e3NeyHoi Xmapu, Buay
OynisenbHUX MaTepianis 6yaisni abo cnopyamn Ta reOMeTPUYHOT (POPMI KOHCTPYKLT.
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Pe3ynbTaTi po3paxyHKiB 3a AaHVMW MeTOAMKaMMK CBifyaTb MpPO 3MEHLLEHHS
PO3XOKEHHA 3HaYeHb HaAIMLLIKOBOrO TUCKY Y (PPOHTI yAapHOT XBui APy 3anexHo
Bif BiACTaHi r Big LeHTpY BUOYXY [3].

Mpn ubomy Tpeba BiA3HAYUTHM, WO Pe3y/bTaTh PO3pPaxyHKiB 3a METOAUKOH
[1, 2] nepebinblytOTb 3HAYEHHA HaA/IMLLKOBOIO TWUCKY MOPIBHAHO 3 eKCnepuMeH-
Ta/IbHUMW gaHuMK 6inbl HXK Y 3 pa3un. JaHi, oTpumaHi 3a METOAMKOK [5], CYTTEBO
MeHLU KOHCepBaTUBHI.

AHani3 pi3HMX NigxoAiB A0 po3paxyHKiB Hacnigkis Buoyxis I'MIC cBigunTb
MPO 3HAYHI PO3XOPKEHHS.

B peasbHMX MPOMMUC/IOBMX YMOBax MpU aBapiiHUX PYWHYBaHHSAX TEXHO-
NOTiYHMX CMCTEM Pa3OM 3 ra3oBMMM MOTOKaMu B aTMOCHepy 4acTo BUKWAAKOTLCS
roprodi pignHu. BoHW AMCNepryroTbCa 3 YTBOPEHHSAM MaponoBiTPAHMX CyMillen Ta
CyCneHsiin apibHMX Kpanesb PignHMA B MOBITPI (TYMaHiB), LLIO CTBOPKE YMOBU ANs
TypOyni3auii MOTOKiB, IHTeHCUMiIKauii MepeMillyBaHHA rOPHOUYNX CepefoBuLL 3
MOBITPAM, YTBOPEHHS MOBEPXOHb TEMJI006MIHY 3 HaBKOJIMLLHIM CepefoBULLEM. Y
TaKMX BUMafKax BepXHA KOHUeHTpauiiHa mexa 3aimaHHs (BKM3) aeposaBucis
PIAKMX roproumx pevoBuH nepesuwye BKMB cymiwi napis (rasis) 3 noBiTpsim.

B peanbHMX aBapiiHMX KaTacTpOMiYHUX BUKMAAX MaporasoBux i PigKux
roproynx cepenosull, B aTMOCHepPi YTBOPKOKTLCA HeopraHi3oBaHi XMapu Be/IMKNX
00'emiB, fAKi MICTATb ApPIGHOAMCNEPCHI pPignHK, WO 00YMOB/MIOE [OAATKOBY
HEOAHOPIAHICTb KOHLEHTpaLii roproumMx PeYoBUH B PI3HUX IOKaSIbHUX 30Hax. B
3arabHOMY BWMMaAKy MpPU aBapiiHUX IHTEHCMBHMX BUKWAAX TFOPHYUX PiaUH 3
TEXHOMOTIYHMX CUCTEM 30HM APiIGHOAMCNEPCHOT PO3MOPOLLEHOT PIAVMHM Y MOBITPI
YTBOPIOKOTLCA B [AiNAHKAaX, OMM3bKUX [0 [KEpen BUKUZY. Y UuMx [LinsgHKax
KOHLeHTpaLil roproumx peyoBvH MOXYTb nepesulysat BKMB i, BignosigHo,
OyayTb AocAratucs MakCMMasibHI 3HaYeHHS 06’€EMHOI LLiNIbHOCTI eHeproBuAiNIeHHS,
TUCKY BMOYXY Ta IHWWX NapaMeTpiB yAapHUX XBW/b. Y MIipy BiAganeHHs Bij
[Kepena BUKUAY KOHLEHTpaLis peyvoBUHW B TMOBITPI  3HMXKYBATUMETLCA [0
MiHiMalbHMX 3HavyeHb (HKMB), o, 30Kpema, MOTArHe 3a COOOK 3HKEHHS
LLINbHOCTI eHeproBuaineHHs i T. 4. [1].

[ns OUiHKM HacnigKiB aBapinHUX BMKMAIB Hebe3neyHux PeyoBUH i BMOYXY
"T1C HeobXiAHI PO3paxyHKW:

Macu Hebe3nevyHnX PeYoBUH, L0 YTBOPOOTL XMapy 'TIC B aTtMocdepi;

yacTkM nanuea (Big Macu nanvea, fKe MnoTpanase y atmocdepy), LWO
3HaX0AUTLCS Y BUOYXOHE6E3NeYHMX KOHLIEHTPaLIAHUX MeXax.

AHani3 peaslbHUX aBapiil CBIAUNTb MPO Te, WO pigka ¢asa, ska norpanuna y
HaBKO/IMLLUHE CepefoBuLLe, NepexoanTMe B aTMocdepy (piavHa YTBOPHOE NPONBHN).
KpiM TOro, He BCS peYOBMHA, LLIO YTBOPKOE XMapy, bpaTuMe yyacTb y Buoyxy [3].

FAK npaBwuso, YacTKa PeYOBMHU, SiKa MPUIAMAE y4yacTb Y MpoLeci BUBYXy He
nepesuilye 10 % Big Macu PeyoBUHW, LWIO OMNWHWUMIACA B aTMOCc(epi, TOGTO nuLue
10 % macu HP, Wwo 3Haxo4MTbes Y Kamepi, MOoXe BMOyXaTtu, peluTa ONMHUTLCS 30BHI
BMOYXOHeb6e3neyHnx Mex i He 6Gepe yuyacTi y CTBOPEHHI ypaxarouux (haKTopis,
Hacamrepes yaapHOi XBuii.
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Ha Haw nornsag, Hanbinbll npaBUNbHWA MigXxig A0 BM3HAYeHHA Macu M,
PEYOBMHU, AKa MOXe bpaTh yyacTb Yy npoleci BUbyXxy, BUKIaAeHo B metoauui [6],
3rifHO 3 AKOK Taka Maca BM3HAYAETLCA LLUMNAXOM IHTerpyBaHHA KoHueHTpauil C y
npocTopi, o6mexxeHoMy nosepxHamu Y HKIMB 1a Y BKI'B:

M, = ‘[He(x, Yy, z,t,)dx [dy [diz,

z HKIBV Dz BKIB

ne HKIMB i BKI'B — BinNoBiAHO HMXHSA Ta BEPXHA KOHLEHTPaLiHi MeXi BUOYXY;
V —00’eM; X, Y, Z — KOOpAMHATN; ty — MOMEHT yacy.

BMCHOBKW Ta NepCcneKTUBU A0CNiKEHb

1. Ha uel yac B YKpaiHi He iCHye €ANHOr0 HOPMATMBHOIO [JOKYMEHTa, SAKWUIA
OW pernaMeHTyBaB MOPALOK BW3HAYEHHA MeEX 30H PYNHYBaHHA MPOMMUC/IOBUX
06’€eKTIB B pa3i BUHVKHEHHS BUOYXY.

2. PesynbTaT¥ po3paxyHKiB 3a BiJOMVWMM MeTOAMKaMM CBifyaTb Npo
3MEHLLEHHA PO3XO[PKEHb 3HAYeHb HAAJ/IMLLKOBOrO TUCKY Y (DPOHTI YyAapHOI XBUAI
APy, 3a01eXKHO Bif BIACTaHI I Bif LEHTPY BUOYXY.

3. PesynbTaT po3paxyHKiB 30H pYyiiHYBaHb MPOMMUCIOBMX O0O6’€KTIB 3a
mMeToAMKamn 3-5 MepebisibluyoTb 3HAYeHHA HaA/IMLIKOBOrO TUCKY B MOPIBHSAHHI 3
eKCrnepuMeHTaIbHUMW faHUMK BiNbLU HIXX Y 3 pasu.

4. Mopgenb «TPOTWUOBOrO eKBiBaneHTy» [3] He MOBHOK Mipok BiAMnoOBiJae
peaslbHUM npoLiecam, SKi BifbyBalOTbCA NpY aBapisiXx Ha 06’€KTax MPOMMC/IOBOrO
KOMMJIEKCY, NOB'A3aHNX 3 BUOYXamy Hebe3neyHnxX PevyoBuH, ANA AKUX XapaKTepHWi
aedarpauiiHmi, a He AeTOHaUIAHMIA PEXMM BUOYXOBOIO NepeTBOPEHHS.

5. MetognyHnii anapat [3] He BpaxOBYE HMW3KM IHLIMX BaXK/IMBUX YMOB i
(paKkTOpiB, & CaMe arperatHoro craHy Hebe3neyHux PeyoBMH, XapaKTepUCTUKU
HaBKO/MLLHLOIO CepefoBuLLA, MOMOXEHHS TOUKW [HILiFOBAHHA BMOYXOHe6e3neuHol
XMapu.

6. Ha Haw nornag, Hanb6inbw npaBuIbHUIA MigXih A0 BU3HAYeHHA mMacu Mg
PEYOBMHU, fKa MOXe OpaTu yyacTb Yy npoueci Bubyxy, BuknageHo y metoauui [5],
BIZANOBIAHO [0 SKOT Taka Maca BU3HAYaETbCA LUNAXOM IHTErpyBaHHs KOHUeHTpauii C
y npocTopi, 06MexxeHoMy rnoBepxHsMmu HKIB Ta ZBKIB.

7. TlpoBefeHWiA aHani3 focnifkeHb BUSBMB HeJOCKOHaNICTb HOPMAaTUBHOI 6a3u
3 AaHoi nNpobnemu B YKpaiHi, pag Hey3rogpKeHOCTen MK METOAMKAMWN BU3HAYEHHS
30H pyVHYyBaHb, fKi BUKOPUCTOBYIOTLCA MNif Yac po3pobneHHs MJTIACIB, Wo B CBOKO
yepry o6yMOBJ/IHOE NOTPedY YAOCKOHA/IEHHA METOAMYHOIO anaparty A5 BU3HAYeHHS
MeX 30H pyiHYBaHb MPOMMC/IOBUX 06’ €EKTIB i MOr0 HOPMATMBHOTO 3aTBEPAXKEHHS.
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