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MOPIBHAHHS OB’ EMIB TIOBEPXHEBOI'O CTOKY
3 THIIOBUX MIKPOPAMOHIB JKUTJIOBOI 3ABY/10BA
BEJIMKUX MICT, BUBHAYEHMUX 3I'IJTHO 3 HOPMATUBHUMMU
JTOKYMEHTAMMU YKPATHU

© Bosx JI. 1., Tpopumuyx FO. A., 2018

Y poboti mnpoaHandi3oBaHO HM3KY HOPMATHMBHO-TEXHIYHHX [IOKYMEHTIB, fKi
perJiaMeHTyIOTh NPOLEeIyPy BHU3HAYEHHSI CepPelHbOPIYHUX 00’ €MiB NMOBEPXHEBOI0 CTOKY i3
3a0y10BaHUX TepuTopiii, BuaiieHo 4 MeToquKU. BusiBjieHo 3HAYHY BiAMIHHICTHL He JHIIe B
YHCJIOBUX 3HAYEHHSIX 3arajbHoro koedimieHra croky, aje i B kjaacudikanii moBepxoHb 3a
BUIAMM NOKPpUTTA. s AeMOHCTPyBaHHsSI BiAMiHHOCTedl y pe3yJbTaTax, OTPUMAHHMX 32
Pi3HMMHU MeTOAMKAMHU, BUKOHAHO PO3PAXYHKH cepeAHbLOPIiYHUX 00’ €MIiB MOBEPXHEBOI0 CTOKY 3
HEeHTPAJIbHOI BHCOKO ypOanizoBaHoi yactuHu M. Jlynbka (F,,, = 146,1ra). Po3paxyHkoBuii
NMUTOMHUIA 00 €M cTOKY 3a MeToankow 1 Ha 545%, a 3a meTtonukorw 2 — Ha 7,17 % MeHuIuii,
HibkK 32 0a3oBo0 Meroaukorw 3. 3a MeroaukamMu 2 i 3 BHKOHAHO TaKOX PO3PAXyHKH
cepeaHbLOPIYHUX 00’ €MIB CTOKY 3a y3arajbHeHUMH cepeaHiMU KoedilieHTaMH MOBEPXHEBOr0
CTOKY; OTPMMAaHO pe3yJbTaTH, MeHIIi BinmoBimHo Ha 24,9% i 194% 3a nutomMuii 00 €M,
BU3HAYEHUIi 32 0230BOI0 METOIUKOIO 3.

BukoHaHuii aHaJIi3 K1a€ 3MOTy peKOMEHAYBATH 10 BUKOPUCTAHHS METOAMKY 3 3 MOLJIOM
ypOaHi30oBaHOi MOBEPXHi 32 BUJAAMM MOKPHUTTS.

Kuio4ogi cjioBa: moBepxHeBHI CTiK, 3arajibHuil Koe(ilieHT CTOKY, BUAM MOKPHUTTSI.

L. Vovk, Y. Trofymchuk
Lviv Polytechnic National University,
Department of hydraulic and sanitary engineering

COMPARING OF THE VOLUME OF STORMWATER RUNOFF
FROM TYPICAL RESIDENTIAL CATCHMENTS
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It was analyzed Ukrainian nor mative documents, regulating the procedure of calculating
the average annual volume of stormwater runoff from urbanized areas. It was found the big
differences as in the numerical values of the general (annual) runoff coefficient, so in the
classification of the surface cover type. Methods 1 and 2 indicate the ranges of numerical
values of the general runoff coefficient for different cover types, but don’t explain the criteria
for selecting the precise values for performing calculations under certain conditions. Methods
#2 and #3 also indicate generalized average runoff coefficients for different cover types. The
method #3 only recommends to take into account the wastewater from street washing worksin



the total annual average volume of surface wastewater. The calculation of the average annual
volume of stormwater runoff from the central high-urbanized part of Lutsk (F = 146.1 ha)
clearly shows the differ ences between the results, obtained by methods 1-3. The maximal value
of the specific annual average volume of stormwater runoff, obtained using the method # 3
(W' = 3627 m*ha), was accepted as 100 %. Estimated specific volume of runoff, using the
method 1 is 5.45% less, and using the method 2 is 7.17 % less respectively. Calculations of
average annual specific volume were done using the methods 2 and 3, taking into account
generalized average coefficients surfac e runoff; the results were obtained by 24.9% and by
19.4% less respectively, comparing the baseline method 3. Performed analysis allows
recommend for the practical using method 3 with the division of urbanized areas by cover
types. An important problem is empirical refinement of the values of the total runoff
coefficient for different cover types.
Key words: stormwater runoff, general runoff coefficient, surface cover type.

Beryn. 3MmiHa KiniMaTy mpu3Beia J0 HerependadyBaHUX MOTOJHMX SBHII, SIKi HEraTUBHO BILUIMBAIOTh
Ha cycrinbHe )uTTsa. Cepen NpUYuH, SKI 3yMOBHJIM TaKi sABHIIA, € 1 0e33yNMHHA ypOaHi3allis HaceIeHHS,
IO TMPHU3BOAUTH O 30UIBIICHHS IUIONI YJOCKOHAJICHUX IOKPUTTIB. AJDKE 3aMiHa TPUPOIHHMX BHJIIB
MTOKPUTTS IPYHTIB, SIKI BUIBHO MOTJIMHAIOTH BOJAY, HE YJIOCKOHAJEHI, 10 30UIbIIye HE JIMIIe 00’ €M CTOKY,
ase 1 MBUAKICTh HAJIXOJDKEHHS Y KaHATI3aIliiiHy MEpeKy, € OCHOBHOIO IPUYHHOIO MiATOMIICHHS TEPUTOPIit
MICT Ta cenuil. ToMy mepe] KOMYHaJbHHMM TOCIIOJapCTBAMH BaXKIIMBUM 3aBIaHHSM € BiJBCICHHS B
MMOBHOMY 00’ €Mi MOBEPXHEBOI'0 CTOKY Y CHCTEMY KaHallizaiii micta 4u cenuina. [Ipu 1ipoMy HEoOXigHO
MPOBOANTH TiAPaBIIYHHNA PO3PAXYHOK BOJOBIJBIIHOT MEPEXKi 3TTHO 3 BUMOTaMH.

AHaniz pocaimkenb. CpboromHi B YkpaiHi HEMae €IMHOI0 HOPMATHBHOI'O JOKyMEHTa, SIKUH Ou
peryiaMeHTyBaB METOJMKY BH3HAUCHHS 00’ €MiB MOBEPXHEBOI'0 CTOKY. UMHHI JepkaBHi OyIiBeNbHI HOPMH
Ta mpaBuia [1] peKOMeHIyIOTh BH3HAYATH CEPEAHBOPIYHHI 00’ €M IOBEPXHEBUX CTIUHMX BOI IIiI Jac
MPOEKTYBaHHsI BOAOBIABIAHOT Mepeski 3riamo 3 hopmyioro (1)

W,= W, + W, +W,,, (D)
ne W, — cepenHbopiuHuil 00’ €M CTOKY, 1[0 YTBOPHBCS ITiJ Yac BUIQJaHHs JOILY Y TEILIHH Mepioa poKy;
W, — cepenHbopiuHmii 00'€M CTOKY, IO YTBOPHBCS BHACTIOK TAaHEHHS CHIT'Y Y XOJOJHHU IEpioj] pOKY;
W,,, — 00’ €éM TOIMBO-MHIHMX BOJ 3a PiK.

Bkazani 00’ emu 00paxoByOThCs 3a BinmoBinHuMu Gopmynamu (2-4) [2]:

W,=10h, ¥, F; (2
W.=10h, ¥, F; ©)
W,=10mk ¥, F,, (4)

ne h, h. — cepenrpopiuna BrcoTa mapy OmajiB 3a TEIUIHHA Ta XOJIOAHWIN MEPioad POKY, BiAMOBIAHO, MM;
¥ ,— 3aranbHUN KOe(illieHT CTOKY, SKHI BpaxoBY€ BTPATH Ha MOYATKOBE 3aTPUMAaHHs, iHQIIbTpAIio Ta
BUIIAPOBYBAHHS, 1 3aJIGKHUTh BiJI THITy TTOBEPXHEBOTO MOKPUTTS; ¥, — 3araibHUil KOe(illieHT CTOKY, SKHH
BpaxoBy€ BHBI3 CHIT'Yy Ta YacTKOBE IOIVIMHAHHS BOJONPOHWKHUMH TOBEpXHAMH, ¥, — 3araibHUH
Koe(ili€HT CTOKY /ISl MOJIMBO-MHUMHHUX BOJ; M — IMUTOMA BUTpPATa BOAW JJISl TIONWBY TBEPIUX MOKPUTTS
sIKa TIPUIMAETHCS 3aIEKHO Bia MiciieBuX yMoB Bix 1,2—1,5 v k— cepenHs KUTbKICTh pa3iB MuTTs, 150
pasiB; F —mioma 6aceiiny Bomo300py, M; F, — mioia moKpuTh, 10 MOIUBAETHCS.

CepenHst piuyHa BHCOTA IApy OMAJiB y BITYM3HSHIN MPOEKTHIH MPAKTUII PUAMAETHCS 32 JAHUMH
HAWOIMKIOr0 TiIPOMETEONMYHKTY a00 K 32 HOPMATHBHUM JOKYMEHTOM [3].

OnmHuM 13 OCHOBHUX TapaMeTpiB JUisi BHU3HAYEHHsS 00 €My TIOBEPXHEBOTO CTOKY € 3araJbHHUH
Koe(illi€HT CTOKY, SIKUH BPaxOBY€ BTPATH Ha MOYATKOBE 3aTPUMAaHHs, iH(IIbTpaIlilo Ta BUIIAPOBYBAHHS, i
3aJIeKHUTh BiJl TUITY TIOBEPXHEBOT'O TIOKPHTTSI.

B VxkpaiHi cboroHi i€ HU3Ka HOPMAaTHBHHUX JOKYMEHTIB, 3TiJIHO 3 SKHMH IIPOBOJIUTHCS PO3PAXYHOK
00’eMy JIOIIIOBOrO CTOKY, B SIKMX IIOJaHI Pi3HI 3HA4YeHHs 3arajbHOro koedimieHra cToky. Bymo
MPOaHATI30BaHO HU3KY HOPMATHUBHHX JOKYMEHTIB [4—7], HA OCHOBI SKUX BUJLICHO YOTHPH METOIMKU:
“INCTY 3013-95. I'iapocdepa. IlpaBuiia KOHTPOJIIO 3a BiIBEACHHSM JIOIIOBUX 1 CHIFOBHX CTIYHUX BOJ 3
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TepuTopiii MicT i mpomucioBux mignpuemcts — K.. Jlepxkcranmapt Ykpainu, 1995" (merommka 1),
“VYnamryBaHHS TOBEPXHEBOrO BOJOBiABENEHHS Ha TepuTopisx wict 1 cemum. COY XKD 41.00-
35077234.0018:2009 — K.: Minperionoyn Ykpainu, 2009" (merommka 2), “IlpaBuia KOpHCTYBaHHS
CHCTEMaMH IIEHTPAII30BAHOT0 KOMYHAJIBHOTO BOJONOCTAYaHHS Ta BOJOBIJIBE/ICHHS B HACEIICHUX MYHKTaX
Vxpainn. — K.: Mimkuraokomynrocn Yipainu, 2010" (meroauka 3); “Mertoanyni pexoMeHmarli i3
3a0e3nedyeHHs] eQEeKTHBHOTO BiBEACHHS TOBEpXHEBHX BoJ. Haka3 MIHXHTIOKOMYHTOCH YKpaiHu
23.12.2010 Ne 470 3" (meroauka 4). [TopiBHIHHS 3arabHUX KOS(IIIEHTIB CTOKY 3TiHO 3 BUIICBKA3aHUMH
HOPMAaTUBHUMH JOKYMEHTaMH MOoJIaHO B Ta0u. 1.

Tabnuys 1
3aranbHi koeginieHTH cToKy ¥ 3rilHO 3 HOPMATUBHUMH A0KYMEHTaMHU YKpaiHu

HopmaTuBHI 10KyMeHTH

Bu oBepxHi CTOKyY
Memoouxa 1 Memoouxa 2 Memoouxa 3 Memoouxa 4

3azanbHuil Koeghiyicnm cmoxy 0owosux 600 ¥,

Y 1ocKkoHaJIeH] TTOKPHUTTS 0,6-0,8 0,6-0,8 0,7 0,6-0,8
(Taxwu i achanbToOeTOHHI
TIOKPHUTTSI)
BpykoBi MocTOBI — 0,45 0,5 -
I1le6eneBi MOCTOBI 0,304
I pyHTOBI IOKPUTTS, KBAPTAJIU 0,2 0,1-0,2 0,25 0,2

0e3 IOpOXKHIX MTOKPHUTTIB,
CKBepH, OynIbBapu

T"azonu 0,1 0,02-0,1 0,1 0,1
Kgaptanu 3 cyqacHoro - 0,4-0,5 0,45 -
3a0yI0BOIO
Cepenmni micta — 0,405 0,45 —
(50-250 THC. HaceneHHs)
Hesenuki micra 1 cenuiia 0,304 0,304 0,35 0,304

(o 50 Tuc. HaceneHHs)

3azanbHuil Koegiyicum cmoky cHieosux 600 ¥

0,50,7 0,50,7 0,6 0,50,7

3a2anbHUll Koegiyichm cmoxKy 075t NOJUBO-MULHUX 600 W

— — 0,5 —

3 Tabauil MOMITHO 3HAYHY BIAMIHHICTH HE JIMIIE B YKMCIOBHMX 3HAUYCHHSX KoedillieHTa, ajae 1 B
JeTaji3allii po3noaily pi3HUX MMOBEpXOHb. BoHOYAC BaXIIMBI TaKOK JA0JAATKOBI JaHi MPO TUIIH OKPUTTIB,
II0 HE 3aBXAU € JOCTYIMHUMH. Y HOPMAaTHBHUX JOKyMeHTax [4,5,7] BkasaHuil jaiama3oH 3HA4YCHHb
Koe(illi€HTIB CTOKY, MPOTEe HE 3a3Ha4yeHi KpuTepii BHOOPY KOHKPETHOTO YHCIOBOTO 3HAYCHHS JUIS
pospaxyuky. Tak y JCTY [4], ma saxmii mocmmaerbess JBH B.2.5-75:2013 [1], BuminsaioTs
BOJIOHETIPOHUKHY 30HY, KoeQillieHT cToKy sikoi Mae niana3zoH 3HadyeHb 0,6-0,8. Boanouac mpaBmia
KOpPHCTYBaHHs [6], Ha KUl TOKIMKAIOTHCS KOMYHAJIBHI CITY)KOU, PO3/IiJIsS€ BOJOHEIPOHUKHY 30HY Ha JiBa
TUIIU TIOKPUTTS acdanbToBe Ta OPYKOBi i mieOEHEBI 3 OJHO3HAYHUMH KOe(II[IEHTAMH CTOKY, YHCIIOBE
3HAYCHHS SIKMX BIMOBiIaOTh BKa3zaHOMYy miana3ony [4]. Tpeba 3BepHyTH yBary, 1o Koe(illieHTH CTOKY
npencrasieHi y [6] € cepenHiM 3HAYCHHSM Jiana3oHy KoedillieHTa CTOKY y HOPMAaTHBHOMY TOKYMEHTI,
skuM kopuctyBaiuch 10 2008 poky i choromHi BoHH BTpaTHid YynHHICTH [8]. CtanmapT [5] e 3 OibInoo
JIeTaNi3alli€l0 ONMUCYIOTh THITH TTOKPHTH BUALUTUBINK 5 THITIB MOKPHUTTSI.

Po30ixHICTh y BKa3aHWX HOPMATHBHUX JOKYMEHTaX CTOCYETBCS TaKOXK 1 BUJIIB ITOBEPXHEBUX
CTOKiB. 3rifiHO 3 Jep:KaBHUMHU OymiBeTbHUMH HOpMaMmH [1] 10 TOBEPXHEBOTO CTOKY, KPiM JIOIIOBOTO



CTOKY, 3apaxOBYIOTh CTiK BiJl MOJUBKHU ByIulls. Cepel MpoaHa i30BaHUX HOPMATUBHUX JOKYMEHTIB JIIIIE
“IlpaBuiia  KOpUCTYBaHHS CHCTEMaMH  IEHTPAN30BAHOTO KOMYHAJIBHOIO  BOJOIOCTaYaHHA  Ta
BoJOBiBenieHH" (Meroauka 3) PEKOMEHAYIOTh BpPaxOBYBAaTH CTiK BiJl TOJUBHO-MHHHHX pOOIT Y
3araJlbHOMY CEPEIHLOPIYHOMY 00’ €Mi MOBEPXHEBHX CTIUHUX BOJ. Y CTaHIAPTI KUTJIIOBOI'O KOMYHAJIBLHOIO
rocrojapctsa [7] mpu BU3HAYCHHI 00’ €My CTOKY, 1[0 YTBOPHBCS BHACIHIIOK TaHEHHsS CHITY, J0JATKOBO
BBO#ATh KoediuienT K, = 0,35-0,5, sxuil BpaxoBye NnpuOUpaHHS CHIry, L0 CyHNEpPedYUTh IHIIOMY
HOpPMaTHBHOMY JIOKyMEHTY [1], sikuii BKa3ye, 10 3arajibHUil KoeillieHT CTOKY CHIroBux Boa ¥, BpaxoBye
npuOMpaHHS CHIry. Y MeTomulli 4 MU BHSIBIIM TEXHIYHY TOMHIIKY Y PO3paxyHKOBiH (opmymi yis
BHU3HAYEHHS 00 €MiB TIOBEPXHEBOTO CTOKY, sIKa 3yMOBJICHA HEKOPEKTHHM 3BEJICHHSIM OJUHHID
BUMIproBaHHS [7].

IMocTanoBka 3aBaanHsi. Meroto 1iei poboTu Oyll0 BHKOHATH aHalli3 HOPMATUBHHUX JOKYMEHTIB
VYkpaiHu, 10 periaMeHTyIoTh METOJJMKH BU3HAYCHHS 00’ €My TIOBEPXHEBOTO CTOKY, a TAKOX, Ha MPHUKJIAII
KOHKPETHOT'O MiCTa, OPIBHATH 00’ €MH IMOBEPXHEBUX CTIYHUX BOJ, BU3HAUCHMX 3a [IUMH METOAMKAMH.

Jis AOCHIDKEHHS BIUIMBY JaHUX PO3XO/DKEHb Ha BU3HAYCHHS 00 €MIB JIOIIOBOI'O CTOKY OYIO
BHKOHAHO PO3PaxyHOK CEpeHbOPIYHOr0 00' €My JIOMOBOTO CTOKY JUISl IIEHTpaibHOI YacTHHH M. JIyIbKa,
10 MICTUTh KBapTaJIU 31 Cy4acHOIO 0araTornoBepxoBOIO 3a0y10BOI0. 3a JOMOMOrO0 ABOBUMIPHOI CUCTEMHU
aBToMaTH30BaHoro npoekryBaHHs AUtOCAD BukoHaHo onudpyBaHHs CYyITyTHUKOBUX 3HIMKIB, OTPHMaHUX
3a jgormoMoror mporpamu Google Maps (puc. 1). Ile mo3Bonmiao, 3 BiAHOCHOK MOXMOKOW a0 1 %,
BHU3HAYHMTH PO3IONLT 3arajbHOl IOl ypOaHi3oBaHOTO OaceliHa CTOKY 3a BHJIAMH ITOKPUTTS. 32 OCHOBY
pO3IONIUTY TIOKPUTTIB MPHUHATO METOAWKY 3, OCKUTBKM came Ii BUKOPHCTOBYIOTH KOMYHAIIbHI
roCHoapcTBa IMijJ 4ac PO3paxyHKy 00 €My JOIIOBOTO CTOKY Ta IMPEICTABIISE€ OMHO3HAYHI KOCPIIIEHTH
CTOKY /Uil PI3HUX THUMIB MOKpUTTS. OTpUMaHO PO3NOJUT TOBEPXOHBb, XapaKTePHHH Uil BHCOKO-
ypOaHi3oBaHHX OacelHIB CTOKY: IUIOIIA JaxiB Ta ac(aibroOeTOHHUX MoKpuTTiB — 121,66 ra (83,3 % Bix
3arajbHOI TUIONI BUOpaHoro kaptany M. Jlymeka F,,, = 146,1 ra); 6pykoBi MmocroBi — 2,27 ra (1,6 %);
rpynToBi mokputts — 21,1 ra (14,4 %); razonu — 1,04 ra (0,7 %). (puc. 1).

7
Puc. 1. ITnan scumnogozo keapmany, omesicernozo ainicio (5) yenmpanvnoi vacmunu m. JIyyvka
3 po3nodinom munie nokpumms: 1 —yoockonaneni nokpummsi; 2 — [pyHmMosi NOKpummsi,
Keapmanu 6e3 OOPOIAICHIX NOKPUIMMIS, CKeepu, byavsapu; 3 — Opykosi Mocmosi; 4 — eazonu

Bukian ocHoBHoro marepiany. Jins meHtpaibpHoi vactuHH M. Jlynbk (puc. 1) BU3Ha4YeHO
CepeAHbOPIYHMI 00’ €M MOBEPXHEBUX CTIYHUX BOJ 3rimHO 3 hopmynamu (1-4) 3a pi3HUMH METOTMKAMHU
HaBeZeHUMH y Tabsuii. CepeHbopiuHmi map onamis it M. JIyipka 3a Terumi nepioq poky h, = 396 mm,
3a xonomuuit h. = 154 mm [3]. Oxmepskani 06’ eMU TTOBEPXHEBOTO CTOKY, IMPUBEIEH] 0 ITMTOMOTO 3HAYCHHS
00'emy croky BimHOCHO lra 3abymosu (W, m/ra), npencrasieni rpadiky (puc. 2). Ha puc. 2 me



MpeICTaBIeH]! Pe3ybTaTH, ofiepkaHi 3a Metoaukoro 4, siki y 100 pasiB MeHIIi Bif ofepkaHUX 00’ €MiB 3a
iHmMMu MeToaukaMu. 1o Bkasye Ha HEKOPEKTHE 3BEACHHS OJMHHUIL BUMIPIOBAHHS y PO3PaxyHKOBIH
¢dopmyni. 3a MetogukaMu 2 i 3 BUKOHAHO PO3PaxyHKH CepeIHBOPIYHMX 00’ €MIB CTOKY 3a y3arajJbHEHHUMH
cepeHiMu KoedillieHTaMH MOBEPXHEBOTO CTOKY JUIS MICT i3 Cy4acHO0 3a0yHOBOI0 ¥ cyuacu. sa6. (PHC. 2, 3).
MakcuManbHe 3Ha4YeHHS 00'€My CTOKY OJICpP)KaHO 3a METOAMKOw 3. SIk BHAHO 3 pHC. 2, mia 4ac
BpaxXyBaHHS JETaJbHOTO PO3MOALTY BUAIB IOBEpXHi oxepxaHi 00 emu (W), 1 = 3429 M3; W, » = 3367 M3;
W, 3 =3627 M3) € OuTpbIIMMHM 3a BIAMOBIIHI 00 €MU JUIS y3arajJbHEHHX CEPeAHIX Koe(illieHTIB
noBepxHeBoro ctoky (W, » = 2725m>; W,z =2923 M).

4000
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3000 2923
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1500 —
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0 T T T
MeToauka 1 MeToauKa 2 MeToauka 3 MeToanKa 2 MeToauka 3
(W cyuacH. 3ab.) (W cyuacH. 3ab.)

. .. . 3
Puc. 2. [Tumomi cepednvopiuni 06’ emu nosepxuesux cmiunux 600 (W ,, m°lza)
30 PI3HUMU MEMOOUKAMU, NPEOCMAGNICHUMU Y HOPMAMUGHIN Aimepamypi Yxpainu

JIi1st MOJKJIMBOCT1 TIOPIBHSIHHS OJICpKaHi pe3ysbTaTH MpeacTaBieHi y Bigcotkax (puc. 3). Makcu-
MaJTbHMIl TINTOMHH CepeHbOpiuHmi 00'eM CTOKY, ofepkanuii 3a meromukoo 3 (W,3 = 3627 m/ra),
npuitaaTo 32 100 %. Sk BuaHO 3 puc. 3, pO3paxyHKOBHH MUTOMHI 00’ €M CTOKY 3a METOIMKOI 1 Ha
5,45 %, a 3a Meronukow 2 —Ha 7,17 % MeHIHi 3a IPUHHATY 0a30BY METOJHUKY 3.

(W cyuacH. 80,61

meToguka 3 | | | |
3ab.)

MeToguka 2
(W cyuacH. 75,13 |
3ab.)

MeToguka 3 100,00

MeToguka 2 92,83 |

meToguka 1 94 55 |

50,00 60,00 70,00 80,00 90,00 100,00
W.%

Puc. 3. Bionocni cepeonvopiuni 06’ emu nogepxunegux cmiunux 600 (W, W 3, %)
30 PI3HUMU MEMOOUKAMU, NPEOCMAGNICHUMU Y HOPMAMUGHIN Aimepamypi Yxpainu



3a meroukamu 2 i 3 BUKOHAHO TaKOX PO3PaXyHKH CEPEIHBOPIYHUX 00’ €MIB CTOKY BPaXOBYIOUH
y3arajibHeHi cepeHi Koe(ilieHTU MOBEPXHEBOTO CTOKY MPUHHATI ¥ cyuacn. 56 = 0,45 (Tabmus). 3 puc. 3
BHJIHO, 1[0 OTPUMaHI pe3yabTaTH, MeHI BianmoBigHo Ha 24,9 % i 19,4 % 3a nutomuii 00’ €M, BU3HAUCHHI
3a 0a30BOI0 MeToAMKOI 3. Bibmmii 00’€M yTBOPIOEThCS Yepe3 BpaxyBaHHs CTOKY JUIS IOJMBO-MHUHUX
BOJ.

BucHoBku. BukoHaHuii aHami3 HOPMAaTHBHHMX JOKYMEHTIB B Tajy3i BOIOBIIBEACHHS J103BOJISE
PEKOMEHIyBaTH J0 BUKOPUCTAHHS METOAMKY 3 3 MOAUIOM ypOaHi30BaHOI MOBEPXHI 32 BUIAMM ITOKPUTTS.
MakcuManbHe 3HaYeHHS 00 €My CTOKY JUIS JKMTJIOBOIO KBapTady LEHTPadbHOI 4acTMHH M. Jlylibka
oziepxKaHo 3a miero meroaukoro (W, 3 = 3627 M°). PO3paxyHKOBHIA MHTOMHI 00’ €M CTOKY 32 METOAMKO 1
12 3 moaiiomM ypOaHi30BaHOI MOBEPXHI 3a BUAaMH MOKpUTTs Ha 5,45 % 1 7,17 % meHmuii, HiK 3a 6a30BOIO
METOJUKOI 3, BIAMOBINHO; 3a Yy3araJIlbHEHMMH CEpPeIHIMHM KOe(il[iEHTaMH IOBEPXHEBOTO CTOKY Y
MeToauKax 21 3 orpuMaHo pe3yabTati, MeHin Ha 24,9 %1 19,4 %.

BaxiuBoro mpo0aeMoro € eMIipuyHe YTOYHCHHS OJHO3HAYHMX 3HAYEHb 3arajibHOro koedimieHra
CTOKY JJISl pI3HUX BUIB MOKPHUTTSI.
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