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Y AKOCMi AKo20 npulHAMO KoegiyieHm BUKOHAHHA NiGPO30inamu iHMeHepHuUX 8ilicok 3a080aHHA 3
dobysaHHA | oyuweHHa 800u ma 06aad0HAHHA NMyHKMie eodonocmayaHHA 6 onepayii (6otiosux
diax). Ocobausicmio 3anpPoNOHOBAHOI MemMOOUKU € KOMIMAEKCHE Bpaxy8aHHA MHOMUHU
MOKA3HUKIB, 8eNUYUHU AKUX KifIbKICHO Xapaxkmepu3ylome MOMAUSI cyeHapii 3acmocysaHHa ma
cknad silickk 8 onepayii (boliosux disx), izuko-2eozpaghiuri ymosu palioHy onepayii (6oliosux
dili) ma icHyto4i Hopmu nompebu silicok y 800i. Memoduka npusHa4YeHa op2aHam 8ilicbKo8o20
ynpaeniHHA 0na BU3HAYEHHA nompibHo2o cknady eilicekk 8 onepayii (6oliosux 0isx), 30kpema
cknady cun i 3acobie nidpo3sdinie iH#eHepHUX BilicbK 015 eheKmueHO20 BUKOHAHHA 3080aHHA 3
dobysaHHA i o4uweHHs 800u ma 061a0HAHHA NyHKMI8 8000NOCMAYAHHSA.

Kntouosi cnoBa: dobysaHHs i o4uweHHa 800U, ehekmuBHICMb BUKOHAHHA 3080aHHA, CKNA0
cun i 3acobie nidpo30dinie NoALOBO20 B000NOCMAYAHHSA.

Bonowgenko O. I., Mepepgpiit O. B., YepHux |. B., Kouwopyba B.l. MeTtoauka
E E BM3HA4YeHHA noTpibHOro cknagy cun i 3acobis nigpos3ainis iHXKeHepHUX

BINCbK ANA ePEeKTUBHOrO BMKOHAHHA 3aBAaHHA 3 A0OYyBaHHA i OYMLLEHHSA
lie BoAM Ta 0bnagHaHHA NYHKTIB BOAONOCTa4aHHA B onepauii (boiosux gisx).
E 4 Social development & Security. 2018. Bun. 6(8). C. 43-53.

URL: https://paperssds.eu/index.php/JSPSDS/article/view/79/78

1. NocraHoBKa npobnemu

Docsin 6oioBux Al BIlCbK y BiliHAxX, Cy4acHMX 36pOMHUX KOHGNIKTaX Ta MUPOTBOPHUMX
onepauiax CBiAYMTL, WO 3aBAaHHA 3 A00OyBaHHA | OuYMWEHHA BOAM Ta 0BNaAHAHHA NYHKTIB
BOAONOCTa4YaHHA 3aBXau byno npobnemHum 3aBAaHHAM iHXeHepHoro 3abe3neyeHHs, ocobauso
nig, yac imxeHepHoro 3abesneyeHHA Al BIMCbK y pailoHax 3 HU3bKOKW Boao3abesneyeHicTio abo B
ymoBax ypbaHi3oBaHMX TEPUTOPII BENIMKUX NPOMUCNOBUX 30H Ta micT [1-6].

Po3s’a3aHHA uboro npobnemHoro 3asaaHHA BbayaeTbca y BU3HaYeHHI noTpebu BiliCbK y BOA|
Ta CKnagy nigpo3ainis iHXeHepHUX BINCbK, cuaM | 3acobu AKMX CNPOMOXMHI CBOEYACHO Ta B
nosHomy 06’emi 3abe3neuntn notpeby BilcbK y BoAi B onepauii (boosux aisx) 3 ypaxyBaHHAM
iCHYtO4YMX HOpM 3abe3neyeHHn BIMCbK BOAOK B NO/IbOBUX YMOBaX.

3 ornsgy Ha 3a3HadeHe, po3pobneHHA MEeTOAMKM BU3HA4YeHHA NOoTpibHOro cknagy cun i
3acobis Nigpo3AaiNnis iHXKEHEPHUX BINCbK ANA ePEeKTUBHOrO BMKOHAHHA 3aBAaHHA 3 A0DyBaHHA i
OUMLLEHHA BOAM Ta 06n1aHaHHA NYHKTIB BOAONOCTaYaHHA B onepauii (boioBux Aiax) € BaNMsum
HayKOBUM 3aBAaHHAM.

2. AHani3 ocTaHHix gocnigxeHb Ta nybnikayin

Y HaykoBili niTepaTypi € He3Ha4yHa KiNbKiCTb Axepen, AKi MICTATb ONUC MeTOAMK, 33
AONOMOro0 AKUX BUPILLYIOTLCA NeBHi npobnemu 3abe3neyeHHA BIMCbK BOAO0K. YacTKOBO Takui
onuc HaseaeHo y [1-4], Tomy came Ha ui A)Kepena CNMPAETLCA aBTOP Y CBOEMY AOCAIAMKEHHI.
OpHaK Onucy MEeTOAMKM, 33 AONOMOroK AKOI MOXHA BM3HAYMTH NOTpibHMIA cknap nigpo3ainis
iHKeHepHUX BIliCbK AnA epeKTUBHOro 3abesneyeHHs BIMCbK BOAOIKO B onepauinx (6oiosux aisx), y
HayKoBiW niTepaTypi He NpeAcTaBneHo, | TOMy came Npo Le MTUMETbLCA Y CTaTTi.

3. MNocraHoBKa 3aBAaHHA
MeTolo CTaTTi € ONUC METOAMKM BU3HaYyeHHA noTpibHoro cknagy cun i 3acobis nigpo3ainis

iHXXEeHepHUX BIMCbK ANA epEeKTUBHOrO BMKOHAHHA 3aBAaHHA 3 A00yBaHHA | OYMLIEHHA BOAW Ta
obnagHaHHA NYHKTIB BOAONOCTaYaHHA B onepauii (boiosux gisx).
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4. BUKnapa oCHOBHOro marepiany

[ocsig BiH, cyvacHux 36poiHMX KOHOAIKTIB Ta MMPOTBOPYMX Onepauii CBiAYMTb, WO
3aBAaHHA 3 fobyBaHHA | OYMWEHHA BOAM Ta 0bNagHaHHA NYHKTIB BOAONOCTa4YaHHA 3asxau byno
npobnemHum 3aBAaHHAM iHXeHepHoro 3abe3neyeHHs, o0cobAuBO nig Yac iHXKeHepHOro
3abesneyeHHA Aiil BilCbK y pailoHax 3 HU3bKOKW BoAo3abe3sneueHicTio abo B ymoBax
ypbaHi3oBaHUX TEpUTOPIH BEAMKUX NPOMMUCNOBMX 30H Ta micT [1-6].

EdeKkTUBHICTD BUKOHAHHA LbOro 3aBAAHHA Hacamnepes 3aneXxuTb Big cknagy cun i 3acobis
niapo3ainis iHXeHepHUX BIMCbK, CNPOMOXKHOCTI AKUX € AOCTAaTHIMKU ANA CBOEYACHOrO Ta NOBHOTO
3ap0BoneHHA noTpebu BilcbK y BoAi B onepauii (BoioBuX AiAax) 3 ypaxyBaHHAM iCHYKOYMX HOPM
3abe3neyeHHA BilCbK BOAOIO Y MONbOBMX YMOBaxX. TOMY BM3HAUYEHHA LbOTO CKAAAY € BaXXNIUBUM
HayKOBMM 3aBAaHHAM, BMPILUEHHA AKOro NPOMOHYETHCA 3a AO0MOMOrOK METOAMKKM, ONUC AKOI
HaBOAMUTLCA Y CTaTTI.

MeToauKa OpiEHTOBAHA Ha BU3HAYEHHA BENUYMHMU NOKA3HUKA ePeKTMBHOCTI, B AKOCTI AKOro
NPUIAHATO KoediLiEHT BUKOHAHHA NigPO34inamm iHXEeHepHUX BilCbK 3aBaaHHA (Kp;) 3 AobyBaHHA i
OYMLWEHHA BOoAM Ta 0bnagHaHHA NYHKTIB BOAONOCTa4aHHA B onepauii (boiosux giax). Ak kputepii
ONA  OUiHIOBAHHA e(eKTUMBHOCTI BMKOHaHHA NiApo34inamum iHXEeHepHUX BIMCbK 3aBAaHHA 3
Ao6yBaHHA | ouMLWeHHA Boau Ta obnagHaHHA NYHKTIB BOAONOCTaYaHHA B onepauii (boosux aisax)
y METOAMLI NPUUHATI HAacCTyNHi noporosi BennyuHn Kgz (Man.1).

E(eKTUBHICTL BUKOHAHHSA
3aBAaHHA

BukoHaHHA NiAPO3AINamm iHKeHepHUX BINCLK 3aBAaHHA 3
A00yBaHHA | OYMLLIEHHA BOAK | 06NagHaHHA NYHKTIB
BOAONOCTa4aHHA B onepalii (Gonosux Ainx)

Moporosi Benu4nHm K,

Koedpiuient 7 Ho6yTo 80 % i Ginbwe sia noTpibHoro : i
e sl 4 obcsry Boau R Kes 20,8 TRE M HAocTamhn

nigposainamu : — :

iHXEHePHUX BIfiCbK - ain 30 % % i6 ' ;

s A [o6yro sig o&cnfyosao% ; noTpiGHoro Lo 0.3 <ks <08 | o Husbka
nobyeaHHA i : —
ORELC NI SO 4 [o6yTo 4030 % noTpi6Horo y
Kes obcary soan . =5 tg:_ < 0-_3_ J W LOywe Hu3bka

Man. 1. KpuTepii 4ns ouiHIOBaHHS eeKTUBHOCTI BUKOHAHHA Nigpo3ainamu iHxXeHepHuX
BiiCbK 3aBAaHHA 3 40OYBaHHA | O4ULLEHHA BoAW Ta obnagHaHHA NyHKTIB BOAOMNOCTaYaHHsA B
onepauii (bonosux Aisx)

CTPYKTYpPHO-NOriYHa CXema MeTOAMKM BU3HauyeHHa noTpibHoro cknagy cun i 3acobis
NiAPO34iNi8B iHXXeHepHUX BINCbK AN ePeKTMBHOrO BUKOHAHHA 3aBAaHHA 3 A00yBaHHA | OYMLLEHHA
BOAM Ta obnagHaHHA NYHKTIB BOAONOCTa4aHHA B onepauii (boioBux aiax) HasegeHa Ha man. 2.

3rigHo 3 man. 2 noTpibHuMii cknag cun i 3acobis MNMB 8 onepauii (Boosux Aiax) BU3HaYaETLCA
Y HaCTynHi NocnigoBHOCTI.

Ha 1-my etani MeToAuKKN 34INCHIOETLCA GOPMYBAHHA MHOMMUHW BUXIAHUX AaHUX, BEIUYUHN
AKUX KiNIbKICHO XapaKTepu3yloTb MOMAWBI CueHapii 3acTtocyBaHHA Bilicbk B onepauii (boiosux
aiax), cknap Bilcbk B onepauii (BorMoBux pAjax), icHywumid cknag cun | 3acobis nigpo3ainis
iHXeHepHUX BilicbK, dizuko-reorpadiuHi ymosu paioHy onepauii (boitoBux i) Ta icHylo4i HOpMK
noTpebu BiMCbK y BOAi Y NONbOBUX YMOBaX.
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Etan 1. QopMmyBaHHA BUXIAHUX AGHUX

Moxnusi cueHapii Cknap IcHytoumi cknag cun i Disnko-reorpadivni ymosu IcHyioui Hopmu noTpebn
3aCTOCYBaHHA BINCBKH BINCHK B onepauii sacobis nigposainis pafoHy NpoBeAeHH: BIACLK ¥ BOAI Y NONLOBUX H—
gl onepauii (6/a) (6/a) IHXEHEPHWUX BINCHK onepauii (6/a) ymosax
=2
Sl e, TS e RS e E e N L e S o N e L s S U e S e Gl et T T

.;N;;;,,,, - KineKiCTe o/c 8 onepauii (6/a), von.; nm""‘,; - MiHIMansHa Hopma BOAW Ha OAHY NMIOAUHY Ha Aoby, 1, T - KinbKiCTL niﬁi
:onepaui'i (6/n); N - KinbKicTe M3 ijk-ro TMNy (WNUTans ANA NErKONOPAHEHMX, MEAMKO-CAHITAPHUA BaTanLioH, NONLOBMIA

:pyxouuu wnmanb) 8 onepaduii (6oioeux aisx), od.; Mys, — MiHIMansHa Hopma BOAW Ha oauH M3 i/ k-ro Tuny Ha aoby, m, N

~ KinbkicTe MI i j-ro Tuny (6aTansiosnun, Gpuragnuit) B onepauii (borosmx Ainx), 0d.; Nyp, —MiHIMansHa HopMa BOAM Ha o,umc
;\nn ij-ro Tuny Ha aoBy, 1, nY® — noTpiBHa kinskicts xniba Ha Aoby B onepauii (6/a) k2 Nyr — MiHIManLHa HopMa BoAw Ha:
:mqniuauﬂa 1 ke xniba, n; N,, - kinekicte xniGosasoaie 8 onepauii (6/a), 0d.; N,’ — KiNbKiCTe TBapWH I,/ k-ro suay (cnymﬁoa-

-coﬁam KOHIi, Benuka porara xynoba Towio) 8 onepauii (6/a), 0d.; Ty MiHiMansHa Hopma noTpebu y Boai Ana TBAPWH i) k-To:
.au.ny Ha poby, m; n., — MiHiMansHa HopMa BoAW Ha oAHY NAMHY Ha CO, i1 n,, — MiHIManeHa HOpMa BOAM Ha OAHY mo,qnny

:Ha MUTTA, 11, nnl — MiHiManeHa Hopma soau ans npaxHa 1 k2 Ginuann rj -TUM cnocoBom (MexaHizoBaHwi, BPYuHY), /T QE =

':Bara GinuaHm ans npanma Ha Aoby B onepauil (6/4), k2, Nyar\re, — Kinbkicts OBT (MT3) j-ro Tuny 8 onepauii (6/a), 0d.)
”oanurs: — MiHiManbHa HOpMa BOAM Ha OAHY Ae3akTMBauilo, aerasauilo, aesindekuio (AA0) OBT (MT3) i-ro tuny, m; n’ —;
.Kmbiucrh onepauin 3 /] 3a oaHy goby onepauii (6/a), 0d.; Nywiru, — ¥inekicts M (KM) i-ro Tuny 8 onepauii (6/a), od 4
noem,m — MiHiManeHa Hopma BoaW Ha oaHy AA4 OBT (MT3) i-ro Tuny, .; K, — KOEDILIEHT YMOB BMKOHaHHA 3aB.anus|
-km,,, — KoedpilieHT yKOMNNEKTOBAHOCTI BiicLK B onepauii (6/a); k,,, — koediuieHT pesepsy Boau B onepadii (Gohosix max),,
.ijm,B KiNbKiCTL 3ac06iB A0ByBaHHS i OYMLIEHHA BOAM /jk-ro TWNY Ta ix Ta NPOAYKTMBHICTb, 0a. (M%rop); Kga™ =0,8 + - ]

- ew ch\nmt L vesse il mea svvravsiu Rl AAn i AL ) AR P I YA e e cccccccccsscc s sc e m e e e s — e ———d

2

Eran 2. BusHaueHHs chaktuyHoi noTpebu BiickK y BoAi B onepauii (6/4)

Bnok 2.1 Ha rocnogapcbKko-nuTHI notpebun, Brok 2.3 Ha npanHs Binuaun, n
ocoﬁoaoro cxna.qy ikl
o = NG T "’ V, = 'zﬂ:g';(n,.,' ALy-T
MEAUYHIX 3aKnaais Lo v
T Bnok 2.4 Ha gesaktusauio, gerasauito, agesingekuito OBT Ta
Vi = 2.2, 2 (Nua, M, )T MT3, n
tat jutke .
MEAUYHIUX NYHKTIB ViaTiurs = [NS&’,L‘,’”' (Mogr + n,,,,)] -n"-T
A v
Vi = ZZ(NW' )T Bniok 2.5 Ha TexHiqni noTpetn, 1
it i 1 d
xniGo3asoais Vin=3.3(Ny -ny)-n"-T
P int fut .
i T T
B (N -n1) v

Bnok 2.6 3aranbHa noTpeba y soai B onepauii (6/a), M”
YTPUMaHHA TBAPUH i

14K 3V,
VT. = ZZZ(NT.- -n,ﬂ ) T v&"-‘ i e
i1 ful kel g S 1000
v v
Bnok 2.2 Ha caHitapHy 00pobky Ta MuTTs o/c, /1 i Bnok 2.7 dakwina notpeba y soai e onepauji (6/4), M”
Veou = [Ng::ra) (ngg +ny )]T Virorey = Voe  Kog - Kya * Komy

1
| L 2

[ Etan 3. OuiHioBaHHA eheKTUBHOCTI BUKOHaHHA nigpoaainamu |B 3asaavHs 3 AobyBaHHA | oUMLLIEHHA BOAK Ta ]
obnaaHaHHa NyHKTIB BogonocTavarns (MB) B onepadii (6/4) 3a koedilieHTOM BUKOHaHHA 3aBAaHHA

Bnok 3.1 BuaHayexHn obecary Boau, AKWKA amacmcn Bnok 3.2 BusHayeHHA BENUYMHKA KOBQILIEHTY BUKOHAHHA
niapoaainamu IB 3 o6nagnanux MB 8 onepauii (6/a), m° inposainamu IB 3aspannn 3 AOGyBaHHH i oqumeHHR BoAKn
obnaaHanHs MB 8 onepauii (6/a) Kg; [Vies
ns (ufa) 0(6/8)
Vo = | ZZZ(NM(O»B, "I T3p(0)8, )} Ky - T ]
i=1 j=1 k=1
KopuryeaHHs MotpiGHa BenuynHa koediuieHTa
BUXIZAHUX AEHWUX BUKOHaHHsA 3asfanna kw1 0,8

EdhekTUBHICTE BUKOHAHHA NiAPO3AiNaMu iHXKEHEPHUX BICLK 3aBaaHHA 3 406YBaHHSA | OYMWEHHA BOAW Ta 0BNagHaHHA NYHKTIB
BOAONOCTaYaHHs B onepadji (6oi0BKUX AisX) € AOCTATHLOI ANSA NOBHOMO Ta CBOEYACHOT0 3abeaneyerHn BiCbK BOAOID.
MoTpibHnia cknag cun | aacobis Nigpoaainie iHKeHEPHUX BINCLK BU3HAYEHWIA

Man. 2. CTpyKTypHO-NOri4Ha cxema MeTOAMKN BU3HaYeHHs NoTpiGHoro cknagy cun i
3acobiB niapo3Aainis iHXXeHEPHUX BINCBK ANSA e(PeKTUBHOro BUKOHaHHA 3aBAaHHSA 3
noByBaHHA | ounLLeHHA Boau Ta o6nagHaHHA NYHKTIB BOZONOCTavYaHHA B onepauii

(6bonoBux Aisix)
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Ha 2-my erani, 3 BMKOPWUCTAHHAM aHaNITUYHUX 3aNEKHOCTEM, BU3HAYAETLCA (GaAKTUYHA
notpeba BiiicbK y BoAi B onepauii (boiosux aisx), a came: y 6noui 2.1 su3HayaeTbca notpeba
BIICbK y BOAi HA rocnoAapCcbKoO-NUTHI NnoTpebu, 7:

ocobosoro cknaay:

_ pJolc 100,
an —Now.'o) N 'T: (1)
ae —  KinbKicTb ocoboBoro cknagy B onepadii (boiosux aiax), 4os.
N(;:gm)
Ny —  MiHIManbHa HOpMa BOAW Ha OAHY NOAMHY Ha Aoby 3 ypaxyBaHHAM di3uKo-
reorpadiyHnx ymos paiioHy onepauii (boiosux gin) (7], ;
T — KinbkicTb 4i6 onepauii (6oiosux giit), 0d.
MeAUYHWUX 3aKnaais:
b o
Vig = ZZZ(NM""H Nys, )-T, (2)
i=1 j=1 k=1
Ae Ny, — KinbKicTb M3 j,j,k-ro Tuny (wWnuTans ANA NerkonopaHeHUx, MeauKo-CaHITapHUiA
6aTanbiioH, NONILOBMIA PYXOMMIA WINKUTaNb) B onepauii (boosux gisx), 0d.;
Nys, — MiHiManbHa HOpma BoAW Ha oauH M3 i j k-ro Tuny Ha aoby [7], 2.
MeAUYHUX NYHKTIB:
[
= s Y1 -, 3
Vi = 2.2 (Nor, P, (3)
Ae Ny, =  Kinbkicte MI jj-ro Tuny (6aTanbitoHHMin, 6puragHui) B onepauii (boiosux aisx),

00.;

Ny, —  MiHiManbHa Hopma Boau Ha oauH MI i j-ro Tuny Ha goby [7], 7.

xnibo3aBoais:
;o
Va =T, )
(Nxa Ny, )

aeny™ — noTpibHa KinbkicTb xniba Ha Aoby 8 onepauii (6onoBux A4iax) (n"" = Nis. -1\ "),
Ke;
Ny =  MiHIManbHa Hopma BoAM Ha BuUnikaHHA 1 k2 xniba [7], n;
N, KinbKicTb xnibo3asogis, 00.

YTPUMaAHHA TBAapPUH!

P iR
V=333, 1) T, 65

i=1 j=1 k=1
ae N, —  KinbKicTb TBapwmH ij k-ro suay (cnyx608i cobaku, KoHi, BeauKa porata xyaoba

Towo) B onepauji (boiosux ainx), 0d.;
n.  — MmiHimanbHa Hopma notpebu y Boai ana TBapuH i j,k-ro suay Ha poby [7], 5.
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Y 6noui 2 2 BM3HaAYaeTbcA noTtpeba BiMCbK y BOAI Ha cneuianbHy 0bpobkry (CO) Ta mutra
ocobosoro cknaay, 71

Veow = I:Ng(dla) (Neo +ny )] i (6)

Ae ng, — MiHiManbHa HOpMa BoAM Ha ogHy ntoauHy Ha CO [7], 1;
Ny — MiHIManbHa HOpMa BOAM Ha OAHY NOAUHY HA MUTTA [7], 7.

Y 6noui 2.3 BU3Ha4aETbCA NoTpeba BiiCbK ¥ BOAi Ha NpaHHA Binn3HuK, 7

i)
Vn =ZZ(nn, 'Qs)'Tr (7)

i=1 j=1

Ae n, — MiHIManbHa HoOpma BoaM AnAa npaHHA 1 k2 6inu3Hm jj-Tum cnocobom
(mexaHizoBaHui, Bpyuny) (7], ;
Q; - Bara 6inuM3HKu ana npaHHa Ha aoby B onepauji (6oitosux aiax), Ka.

Y 6noui 2.4 Bu3HavaeTbea notpeba Bilcbk y Boai Ha [/1)] 036pOEHHS i BIlICbKOBOI TEXHIKM
(OBT) Ta maTepianbHO-TeXHIYHKUX 3acobis (MT3), :

T(MT3 ”
VO%%MTS) [Nggfé) ; (noar+nm)]'n 3 (8)

Ae Ngie™ — 3aranbHa Kinbkicte OBT (MT3) (KOnicHMX MaWMH, FyCEHWYHUX MaLUuH,
apTUNEpPiMCbKMX rapmaTt, BepTONbOTIB, BMHMLIyBa4iB, GombapaysanbHuKiB
(npoaykTiB, 6oenpunacis, TexHiYHOro maiHa y Tapi Baroo 1 T) B onepauii
(6oiiosux aisx), 00.;
Nosr — MiHIManbHa Hopma Boau Ha ogHy A4/ nesHoro 3pa3ka OBT [7], n
Nyrs = MiHIManbHa Hopma Boau Ha oaHy A4/ nesHoro MT3 [7], #1;
n" — Kinbkicte onepauii 3 A4/ OBT (MT3) Ha oaHy goby onepauii, 0.

Y 6noui 2.5 Bu3Ha4yaeTbca notpeba BilMCbK Yy BOAI Ha TeXHIYHI NnoTpebu (Muitka KonicHux Ta
rYCEHUYHUX MALIMH, 03aNPaBKU CUCTEM OXONOAKEHHA TOLWO), /1

! J

Vin =22 (Ny, -my,)-n"-T, (9)
i=1 j=1
ae N, —  KiNbKIiCTb MalmH i,j-ro Tuny (KonicHMx, ryceHnyHnx) B onepauii (6oiosux aisx),
: 00.;
Ny, = MiHIMasbHa HOPMa BOAW HA OAHY TEXHIYHY notpeby mawuHu i,j-ro sugy (MuTTa
MalUWH, A03anpasKa CUCTEM OXON0AKEHHs Towo) [7], 71;
n" —  KinbKicTb onepauii 3 TexHiunmx notpe6 OBT ta MT3 Ha ogHy aoby onepauji, od.

Y 6nouji 2.6 Bu3HavaeTbeA 3aranbHa notpeba BilicbK y Boai B onepauii (boiosux aiax), m:
i
an Z v
Vowiey = 7m0 (10)
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Ae V, =V, + Vg + Vi +Vig + Vo + Vo iy + Vi +Viarira) +Vin— i-Ta noTpeba silicbk y Boai 8 onepauii
(6oitoBux gisx), M.
Y 6noui 2.7 su3HavaeTbcA GakTuHa noTpeba BilicbK y BOAi B onepauii (6oioBux aisx), m’:

nggld) = ch(r;fa) 'kg((sla) 'kyM ‘kpea ' (11)
ae k, — KoeQiUieHT, AKMWA BPAxXOBYE YMOBM BMKOHAHHA 3aBAaHHA 3 A00yBaHHA |
OYMLIEHHA BOAM Ta 06/1aaHAHHA NYHKTIB BOAONOCTa4aHHA B onepauii (boiosmx
Aisx) [7];
Kysisy — KOEQIUIEHT, AKUI BPaxOBYE YKOMMNNEKTOBAHICTb Bilicbk B onepauii (boiosux
Aiax);
kees —  koediuieHT, Aknii Bpaxosye peseps Boav 8 onepauii (6oitosux aiax), k,,, =13 .

Ha 3-my erani 3a4ilCHIOETECA OUuiHIOBaHHA edeKTUBHOCTI BUKOHaHHA [1MB 3aspaHHA 3
pobysaHHA i ounweHHs Boau Ta obnagHaHHa MB 8 onepauii (6oiosux aiax) 3a koediuieHTomM
BMKOHAHHA 3aBAaHHA.

[Ons uporo y 6noui 3.1 su3HavaeTbea obcar BoAM, AKMIA BUAAETLCA NiAPO3AiNaMu NONbOBOTO
BOAONOCTaYaHHA 3 obnagHaHux Humu MNB B onepauii (boiosux aiax), m>:

i

o K
Votere = t'ZZZ(Ns‘mO)Bﬁk TMagog,) | K T, (12)

=1 j=1 k=1

: — yac pobotu cun i 3acobiB Nigpo3ainis iHXEHEPHUX BIMCbK 3 BUMAODBYTKY i
OuYMLLEHHA BOoAM B onepauiil (boiosux aiax), 200;

t' — 4ac, AKMIK MawTb cuau i 3acobu nigposainis iHXEHepHUX BINCbK Ha
nobyBaHHA | ouMLLEHHA BoaM B onepauii (6oiosux aiax), 200;

t, — yac, AKWIA BUTPAYaAETbCA cuNamu i 3acobamm nigpo3ainis iHKEHepHUX BIMCbK
Ha HenpoAyKTMBHI onepauii, a came Ha: t, — OpraHi3auilo BMKOHaHHA
3aBAaHHA, 200; t, — BUCYBAHHA A0 PaOHy PO3ropTaHHA MYHKTIB
BOAONOCTa4aHHA, 200; t,— po3BiaKy Axepen soau, 200; t,.t,— 4ac Ha
po3ropTaHHa (3ropTaHHs) 3acobis 4obyBaHHA | OYMLLLEHHA BOAM NiAPO34iNis
iHXeHEepHUX BIlCbK, 200.;

Naop, — KinbKicTe 3acobis pobysaHHs (ouuuieHHs) Boau [jk-ro Tuny (pOTHMX,

GatanbiloHHux, Gpuraghux) 8 onepauii (6oiosux ainx), 00.; [ycp,

eKkcnayaTauiiHa NPOAYKTUBHICTb ogHoro 3acoby AobysaHHAa (oumuieHHA)
goam i,j,k-ro Tuny [4], m>/200.

Y 6noui 3.2 BM3HAYa€ETbCA BeNMYMHA KoediluieHTa BMKOHAHHA NiApo34inamu iHXeHepHUX
BiliCbK 3aBAaHHA 3 406yBaHHA | OuMLLEeHHA BoaM Ta obnagHaHHa B B onepauii (6oosux aisax):

Kgs = VC';:gIO)/Vc;‘:’;Id) . (13)

Hagani, 3rigHO 3i CTPYKTYPHO-/NI0M4YHOK CXEMOK METOAMKU OTpUMaHa BeNuyvmMHa kBs

" . ; 2 g = - k.. > knomp
NOPIBHWETLCA 3 I'lOTpl6HOI'O BeNnYMHow. 3a BIANOBIAHOCTI MNPUWUHATOI YMOBM g3 = Ap3

BBA)KAETbCA, WO e(EeKTUBHICTb BMKOHAHHA NiApPO3Ainamu iHXEHepHUX BIWNCbK 3aBAAHHA 3
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AobyBaHHA | ouMLLeHHA BoAKW Ta obnafHaHHA NYHKTIB BOAONOCTa4aHHA B onepauii (boiosux ajsx)
€ AOCTaTHLOK ANA CBOEYACHOrO Ta NMOBHOrO 3aA40BONEHHA noTpebu BiWCBK y BOAI Y NONbOBMX
yMOBax, a cknag cun i 3acobis nigpo3ainis iHXeHePHUX BINCbK BBaXKAETbCA TaKMM, WO He noTpebye
A0A3aTKOBOrO KOPEKTYBaHHA, TO6TO NOTPIBHUM.

AKLLO X 333HAaYeHa YMOBA He BUKOHYETLCA aifOPUTM METOAMKK nepeabayac NOBEpPHEHHA Ha
etan GopMyBaHHA BUXiAHUX AaHMX, IXHIO YAaCTKOBY 3aMiHy i NpoBeAeHHA NOBTOPHUX PO3pPaxyHKIiB

A0 AOCATHEHHA NOTPIOHOT BENNYUHM ksa ‘

5. BUCHOBKM M NepcnexkTUBM NOAaNbLUUX AOCNIAXKEHb

3anponoHoBaHa MeToAMKa A03BONSAE BU3HAYaTH NOTpibHMIA cknag cun i 3acobis nigpo3ainis
iHXeHepHUX BINCbK 33 KOedilLiEHTOM BUKOHAHHA HUMM 3aBAaHHA 3 A0OYBaHHA | OYMLLEHHA BOAM
Ta obnagHaHHA NYHKTIB BOAONOCTa4aHHA B onepauii (6oiosux ainax).

MepcnekTMBamu noganbwux AOCNiAXeHb € po3pobneHHA Ha OCHOBI 3anponNOHOBaHOI
MeToAuKM  iHpOopMaLiMHO-pO3paxyHKOBOI 3ajadi, AKa [A03BOAUTb OpraHam BiCbKOBOTO
ynpasniHHA y peanbHomy macwTabi yacy eu3aHayatu notpibHuid cknag cun i 3acobis nigpo3ginis
iHXEeHepHUX BIWCbK 3 ypaxyBaHHAM CKnady BilicbK B onepauii (6oioBux Aifx), TAKTUKO-TEXHIYHMX
XapaKTepucTuK 3acobis AobyBaHHA i ounLeHHs Boau, disuko-reorpadiyHMx ymoB paitoHy onepauii
(6oioBux Aiit) Ta icHyO4MX HOpM NoTpebu BIICbK y BOAI Y NONIbOBUX YMOBAX.
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AHHomayusa: 3a onsimom boesbix delicmaull 8oUCK 8 80UHAX, COBPEMEHHbIX BOOPYHEHHbIX
KOH@AUKMAX U MUPOMBOPYECKUX 0NEPayunx npednoxeHo memoduky onpedeneHus mpebyemozo
cocmasa nodpasdeneHull UHMHEHepHbIX BOUCK 0nA 3¢heKmuBHO20 BbINOAHEHUA 300QHUSA M0
dobbrye u oyucmke 800bi U 060pyd0BaHUA NYyHKMOB M0n1e8020 8000CHABHEHUA 8 onepayuu
(6oesbix Odelicmeusx). OcHosy npednoxeHHolU Memoduku cocmasasem MamemamuyecKas
modenb, Komopas peanuzyem memod aHaAUMUYECKO20 MOAENUPOBaHUA U COPUEHMUPOBAHA HA
onpedeneHue BenUYUHbI NoKazamens 3pEeKkmusHOCMU 8 Ka4ecmee, KOmopo20 MPUHAMO
KoaghpuyueHm 8oINoNHeHUs NOOPa30eneHUsMU UHMEHEPHbIX B0UCK 3a0aHus no Aobbiye u
o4ucmke 800bl u obopydosaHus nNyHKMo8 noneso2o sodocHabyeHus 8 onepayuu (boesbix
delicmausx). OcobeHHOCMbIO NPedNoxeHHOU memoduKu ecmb KOMIAEKCHbIU y4em MHOMecmsa
nokasamenel 8eAUYUHbLI, KOMOPbLIX KOAUYECMBEHHO XAPaKkmepusytom B03MOM(HbIE CueHapuu
npumeHeHus ma cocmas eolck e onepayuu (6oesbix Oelicmeuax), ¢pusuko-2eozpaguyeckue
ycnosusa patioHa onepayuu (6oesbix delicmsull) a makxe cyujecmayrowjue Hopmel obecrnevyeHua
golick sodol 8 nonesbix ycnosuax. Memoduka npedHa3Ha4eHa op2aHaM B80€HHO20 ynpasneHus
0nsa onpedeneHua mpebyemozo cocmasa 8olck 8 onepayuu (boessix delicmeunx), 8 YacmHocmu
cocmasa cun u cpedcmes nodpasdeneHull uHHeHepHbix 8oUCK 0na 3ghghekmusHO20 8bINOAHEHUA
3a0aHus no dobbide u o4ucmke 8006l U 060PYyOOBAHUA MYHKMOB8 M01e8020 8000CHAbM¥ eHUA 8
onepayuu (6oesbix delicmausx).

Knrouessbie cnosa: 006bi4a U 04UCMKa 800bl, 3¢pheKkmuBHOCMb, MyHKMbl 8000CHAOMEHUA.
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Abstract: Following the experience of military operations in wars, modern armed conflicts
and peacekeeping operations, a proposed methodology was for determining the required
composition of engineering troops to effectively accomplish the task of extracting and purifying
water and equipping field water supply points in an operation (combat actions).

The basis of the proposed methodology is a mathematical model that implements the
method of analytical modeling and is focused on determining the value of the efficiency indicator
in quality, which was adopted by the engineering units’s task of extracting and cleaning water and
equipping field water supply points in an operation (combat actions).

The peculiarity of the proposed method is a comprehensive account of the set of indicators of
magnitude, which quantitatively characterize possible scenarios of application and composition of
troops in an operation (combat actions), physical and geographical conditions of the area of
operation (combat actions), as well as existing standards for providing troops with field water.

The methodology is intended for military command and control bodies to determine the
required composition of troops in an operation (combat actions), in particular, the composition of
the forces and facilities of the engineering troops for the effective execution of the task of
extracting and cleaning water and equipping field water supplies in an operation (combat actions).

Keywords: extraction and purification of water, efficiency, water supply points.
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