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TEMA 1. HACOCHO-PYKABHI CUCTEMHA

KOHTpOJILHa poﬁoTa «P03paxyHOK HAaCOCHO-PYKaBHHUX CUCTEM))

KoHntposbHa poboTa «Po3paxyHOK HaCOCHO-PYKaBHUX CHUCTEM) CKJIAJA€ETHCS 3
JIBOX 3aJlay, JJisl pO3B’si3aHHs AKuX 3 Ta0iauip 1.1 ta 1.2 BUOMparoThcsi BUX1JIHI J1aHi
32 HOMEPOM 3aJ1IKOBOT KHUKKH ([IB1 OCTaHH1 U(PU HOMEPA 3aJIIKOBOI KHUKKH).

3agauva 1
Jlns raciHHA MOXeX1 Ha TOpQ’STHOMY MacuBl BBEJEHO B [0 3a7aHa
KIJIBKICTh — MapajenbHuX pobOounx pykaBaux uiHid  (N,) 3  3amanuMu
xapakTtepuctukamu (N,, d,, dy), IO HPHEAHYIOTHCS A0 MAariCTpaibHOI JiHII 3
3aaHUMH Xapaktepuctukamu (N, d,). BusHaunTi BuTpaTy BoIu Ta Hamip Hacoca,
KO 3 3a7aHoi poOodYoi JIHIT TOMAEThCS CTPYMiHb 3 3aJJaHUM PajalycoM
(moBxxnHOI0) KOoMIakTHOI yacTuHU (Ry). PykaBa mporymoBaHi.

Ta6mur 1.1 — BuxigHi 1ani a1 po3B’si3aHHs 3a1a4i |

Ocmannsa yugppa nomepa 0 1 9 3 4 5 6 7 3 9
3a1iK080i KHUMCKU

KinbkicTh mapanenbHuX
pobounx pyKaBHUX | 2 3 2 3 2 3 2 3 2 3
aiHi N,

KinbkicTe  pykaBiB B
pYKaBHI JIiHIi:

nepuriit (N,)

N
N
w
=
=
N
=
N
=
=

apyrii (Ny,) 3 (221,111,121 2
TpeTiit (Ny;) - 13| -]1]|-11]-]12]-11
HMiametpu pYyKaBiB

pykaBHoi niHii (d,), MM:

nepuroi (d;) 51 |51 |66 | 66|51 51 5166|5151
apyroi (dy) 51 | 51 | 51 | 66 | 51 | 51 | 51 | 51 | 51 | 66
tpetiit (dy;) - |51 — |51 — | 66| — | 66| — |66
HiameTpu HAaCaIKiB

crBouiB (d,), MM:

nepioi (dy;) 13113 |16 |19 |13 |16 |13 | 19 | 13 | 13
apyroi (dyy) 13113 |13 |19 |16 |16 | 13 | 13 | 16 | 19
tpetiii (d,3) - 13| - |13 - [19| - |19 - |19




Ocmannn yugppa nomepa | | 4 | 5 | 3| 4| 5| 6| 7|89
3AJ1IKO601 KHUJICKU
Pamiyc (TOBXKHHA)
KOMITaKTHO1 YaCTUHU
CTpyMEHIO Ry, M:
R1 7| - | — | = |21 | — | 23| — | 25| —
R - —-119120| - | - - - -1 -
R - 18| - | - | - 122 - |24 | - | 17
Bucota niagiiomy ctBoja
Z, M.
Z; 15114 5 | 3 |17| 6 | 8 |16 | 6 | 22
Z, 112 (1210121 9 | 0 |16| 1 | 6
Z3 - | 5| -14 | -112| - | 1| - 1| 6
Ilepeoocmannsa yugpa
HoMmepa 3anikoeoi | 0 1 2 3 4 5 6 7 8 9
KHUJMICKU
Kimewiers — — pykasis| o | 6 | 7 | g | 10| 11 | 12 | 13 | 14 | 15
MaricTpajbHOT1 JiHIT Ny,
HiameTrpu pYyKaBiB
marictpanbnoi minii d , | 66 | 77 | 66 | 77 | 66 | 77 | 66 | 77 | 66 | 77
MM

Memoouka po3e’azanna 3adaui 1
JaHo: Po3B’s3aHns:
N,
N2
Np3 =
d = |
di; 1) BusnauaemMo BHTpaTd BOAM 31 cTBOJA (, (momatok 1) zadamnoi
dy3 po060YOi JTiHIT 3aJIeXKHO BiJl TiaMeTpa Hacajaku cTBosia d, Ta pamiyca
d,,, (TOBXXMHU) KOMITAKTHOT YaCTUHU CTPyMEHs Ry
dH
de 2) BuzHauaeMo Hamip Ha po3rajly>KeHHi 3a JaHUMU 3adanoi poOovoi
R, JiH1i (3HAYEHHS ONOPIB MPUUMAIOTHCS 32 JOJATKOM 2):
7
Z2 Hyosr =1piS -q2~ +S -qz- + z;
74 posr p1=p1ip1 H11P1 1
SM 3) BusHauaemMo BUTpaTH BOAM IHMuUX POOOYMX PYKABHUX JIHIN
HM 5 (BUXOJ4M 3 TOTO, IO HAMIp HA PO3ralyXEHH1 OJJHAKOBUM JJI BCIX
QH . pPOOOYHX pyKaBHUX JIiHIN):




Bignosigs: H

H

posr ~ 4i

Opi =
P NpiSpi + Ski

4) Busznauaemo nogady Hacoca Q.

5) Busznauaemo Hamip Hacoca H,:

2
= MySuQy + Hp03r +

Po3zeé’azanna 3aoaui 1







3amaua 2
[ToOynyBatu pe3yibTylOUy XapaKTepUCTUKY TIpU 3adaHiid cxemi poOoTH
3a/IaHUX HACOCIB MpH iX poOOTI HA JaeTHUH CTBOJI, Ta 3HAUTH iX PoOOYl TOUYKH,
SKIIO 33JlaHi XapaKTepUCTHKU PYKaBHOI cucTeMu. PykaBa mporymoBani. B cuctemi
nBa Hacoca (K=2) ta aBi mapanensHi pykasHi jiHii (N,=2).

Tabauusa 1.2 — BuxigHi gani 1151 po3B’si3aHHs 3a1a4i 2
Ocmanns uyugpa
Homepa  3aniK0eoi

o
=
N
w
N
ol
o
~
o)
©

KHUJICKU
< < = < = < g = < <
| E 2| E| 2| E|Z|E| 2| E
CxeME} poboTu o & o = o =6 3] = 2 =
HACOCIB = 5 = 5 = 5 = 5 = 5
S| S| 3 S| 3 S| 3 S| 3
= = = = = = = = = =
Mapka Hacoca
(e} o o
S () — () S S () — S —
N o« &) ~ o 0 N @) ¥ @)
T an T an an am an an T T
= = = = = = = = = =

Bucora mnigiiomy
CTBOJIA Z, M
JiameTp Hacanaka
ctBoja d,
Ilepedocmanns
uugpa momepa| o | 1 |\ > | 3 |4 |5 |6 | 7|8 09
3a1iK0601
KHUJICKU
HiameTp pykaBiB
PYKaBHO1 JiH1T

(O]
=
(0]
N
(o]
w
=
o
~
o

22 | 25 | 28 | 32 | 38 | 38 | 32 | 28 | 25 | 22

(dy), Mm: 77 | 66 | 77 | 66 | 77 | 66 | 77 | 66 | 77 | 66
nepuroi () 77 | 66 | 77 | 66 | 77 | 66 | 77 | 66 | 77 | 66
apyroi (dy)

KinbkicTb

pyKaBiB B

PYKaBHIi JIHIi: 7 6 8 5 6 7 9 10 | 5 8
nepuriit (Np) 7 6 8 5 6 7 9 10 | 5 8

ApYTiA (Ny)

Memoouka po3e’azanns 3adayi Ne2
[ToOynyBaTH pe3ynbTyIOUy XapaKTEPUCTHKY IapaiellbHOI poOOTH 3aJaHMX
HAcOCIB mpu iX poOoTi Ha nadeTHuil CTBOJ Ta 3HAWTH iX PoOOYl TOYKH, SKIIO
3aJ1aHi XapaKTEPUCTUKN PYKaBHOT CUCTEMHU.




N, = 2
K=2
cxema
HacocC
YA

d,

Ao

dpo

Ny

Np2
H,—?
QH -7

Po3B’si3anHs:

1) 3anucyeMo xapakTepucTUKy Hacoca (10JaTokK 3):

H, =a—b02.
Jliis 1 moOymyBaHHS 3a1a€EMOCs JeKUTbKoMa 3HaYeHHIMU Q)
Qu 0 10 20 30
H,

3a 3Ha4YeHHSAMHU psAKIB 1-ro Ta 2-TrO0 OyAyeMO XapaKTEpUCTUKY
Hacoca.

2) bynyemo pe3ynbTyrouy XapaKTepUCTUKY MapajieiabHOl poOoTH
HAcOCiB, 3HAIOYM, IO HACOCH € OJIHAKOBUMH, TOMY NpH iX
napaJesbHiid poOOTI HOBUHHI OYTH OJTHAKOBUMH 3HAYEHHS HAIIOPIB.
JUist moOynyBaHHSL PE3yJIbTYIOUOI XapaKTEPUCTUKH MapayesbHOl
poOOTH HACOCIB:

— 3aJTa€EMOChH JICK1JIbKOMa 3HaYE€HHSMH HAIOPIB;

— BH3HAYAEMO MOJaYy KOKHOTO Hacoca 3a IMX 3HAaYeHb HamopiB
(BoHM OYIyTh OIHAKOBUMH, TOMY 1110 HACOCH € OJIHAKOBHUMHU );

— 3HaX0JJMMO CyMapHy Iojiauy napajesibHO MPaloYUX HACcOCIB 3a
IIUX 3HAYCHb HATIOPIB;

— 3HaXOAMMO TOYKHM 3 BHU3HAUYEHUMHU KOOpAMHATaMU Ta OyayeMo
pe3yabTyrounii rpadik napaneabHOi poOOTH HACOCIB.

XapaKTEePUCTHKA MEPIIOr0 Hacoca

H ™M
’ XapaKTEePUCTUKA JAPYTroro Hacoca

Hy pe3yabpTyroya

| T SS==xapaxtepucruia

napanenbHoi poooTH
JIBOX HACOCIB

' ' a/c
Que,2 Qw2 Quary  Qyie2) Q,

3) 3anucyemMo XapakTEPUCTUKY PYKABHOI CUCTEMH (3HAYCHHS
OTIOPiB MPUHUMAIOTHCS 32 JOJATKOM 2):



he =z + S:Q%,

"o%p
(S SC = g > + SH.
p
Jliis 1 moOymyBaHHS 3a1a€EMOCS AEKUTbKOMA 3HAaYCHHIMH Q..;
Qo 0 10 20 30

he

3a 3HaueHHSAMH pPAAKIB 1-ro Ta 2-To0 OyayeEMO XapaKTEpUCTUKY
PYKaBHOI CUCTEMU.

XapaKTepUCTHKA MEPIIOTo Ta APYroro Hacoca

H,m / XapaKTEPUCTHKA PYKABHOI CHCTEMH
I_]I; ____________ PE3YIBTYIOYA
1

2 I A —_._ T —— XapakKTepHCTHKa

napaJeyibHOi poOoTH

i i
: : JIBOX HACOCIB
i i
| |

Qur2 Quz2 Quusz  Quusz) Q, n/e

4) 3HaxoIMMO KOOPJIWHATH TOYKH TIEPETUHY PE3yJbTYI0UOi
XapaKTEpPUCTUKU POOOTH HACOCIB Ta PyKaBHOI cucTemu, ae H, —
poOoye 3HAYCHHS HATIOPy KOMCHO20 HAcoca.

5) 3HaxoauMMO BUTpaTH KOXKHOTO Hacoca Q, 3a BiIOMHUX 3HAYCHb iX
HaTopIB:

H b
ne H, — poboue 3HauYCHHs HAIOPY Hacoca, IO BHU3HAYECHO 3a
rpadikom, M.
Bigmosigs: H, ; Qu

[ToGynyBaTu pe3yJabTyOUy XapaKTePUCTUKY IMOCIITOBHOI POOOTH 3aJaHUX
HACOCIB Ta 3HAUTH iX po0OOYl TOYKH, SKIIO 33JaHl XAPAKTEPUCTUKH PYKaBHOI
CUCTEMHU.

Hano: Po3B’s13aHHS:

N, =2

K=2 > }
cxema N3 |
HACOC ) 3anucyeMo XapaKTepUCTHKY Hacoca (101aTok 3):
z 2

dH HH =a-— bQH '




dp2
Ny
Np2
H,—?
QH —?

10

Jliis 1 moOymyBaHHS 3a1a€EMOCS JeKIJTbKOMa 3HAaYCHHSIMH Q.
Q. 0 10 20 30
H,

3a 3HaueHHsAMHU PAAKIB 1-To Ta 2-TO0 OyJIyeMO XapaKTepUCTHUKY
Hacoca.

2) BynyeMo pe3ynbTyrouy XapaKTEpPUCTHUKY IMOCIHIIOBHOI poOOTH
HACOCIB, 3HAIOYM, IO HACOCH € OJHAKOBHUMH, TOMY TMpH iX
MOCIIIOBHIM poOOTI MOBUHHI OyTH OJHAKOBUMH 3HAUYEHHS BUTPAT
BOJIU.

Jliis moOyayBaHHS Pe3yNbTYIOUOi XapaKTEPUCTUKH ITOCITITIOBHOL
poOOTH HACOCIB:

— 33J1a€MOCBH JIEKUJIbBKOMa 3HaY€HHSIMH BUTPAT BOJY;

— BHM3HAYaeMO Hamip KOKHOTO HAacoca 3a LUX 3HAUY€Hb BUTpAT
BOAU (BOHM OyIyThb OJHAaKOBHMH, TOMY IO HAacocu €
OJIHAKOBUMH );

— 3HAaXOJUMO CyMapHHUM Hamip MOCIHIJOBHO MpPAallOI0YMX HACOCIB
3a IUX 3HA4Y€Hb BUTPAT BOJH;

— 3HAaXOJUMO TOYKH 3 BU3HAUYEHUMHU KOOpAMHATAMHU Ta OYyIyeMO
pe3yabTyrounii rpadik mociaiJoBHOI poOOTH HACOCIB.

H, M A
Hige2) pe3yJbTyIoua
H | - XapaKTCpHUCTHUKA
IOCJIiJOBHOI poOOTH JBOX
HacoCiB

Hiw, 2) \/ Ta Ipyroro Hacoca

Hiw, 2)

> Q, 1/c

3. 3anucyemMo XapakTEpUCTUKY PYKAaBHOI CUCTEMH (3HAUYCHHS
OTIOPiB MPUHUMAIOTHCS 3a JOJATKOM 2):

he =z + S:Q%,



n_S

__pbp
(S SC— N2 +SH.

p
Jliis 1 moOymyBaHHS 3a1a€EMOCs JeKUTbKOMa 3HAaYCHHIMH Q.;
Qer 0 10 20 30
h,
3a 3Ha4YeHHSAMHU psaaka 1 Ta 2 OyayeMo XapaKTEpUCTUKY PyKaBHOT
CHCTEMHU.
4. 3HaXOAWMO KOOPJWHATH TOYKH TIEPETUHY Pe3YJIbTYIOUOi
XapaKTEPUCTHKU POOOTH HACOCIB Ta PyKaBHOI cucTeMu, ae Q, —
po0oye 3HAUCHHS BUTPAT KOHCHO20 HACOCA.

H,M/

7

pe3yJIbTyroua
XapaKTEepUCTUKA
MOCIIZI0OBHOI POOOTH JBOX

HACOCIB

XapaKTEepPUCTUKA TEPILIOTO
Ta IPYroro Hacoca

XapaKTepUCTUKA PyKaBHOT
CUCTEMU

> Q, n/c
Qx

5. 3HaxoMMO Harip KOXKHOTO Hacoca MpH BIIOMUX 3HAYEHHSX iX
BHUTpAT:

H, =a-b0?,

ne Q, — poOoue 3HA4YEHHS BUTPAT HACOCIB, 110 BU3HAYEHO 3a
rpadikom, Ji/c.
Bigmosigs: H, ; Q,

11
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TEMA 2. BHYTPIIIHINA TPOTHIIOXEXHHUM BOJOITPOBI/]
MeToauka po3paxyHKy BHYTPIllIHLOTO NPOTHUIIOKEKHOTO BOAONIPOBOY

[lepenq moyaTkoM poO3paxyHKy (MPOEKTYBaHHS) CUCTEMHU BHYTPIIIHHOTO
MPOTUIIOKEKHOTO Bojgonposoay (BIIB) motpibHO BU3HAYNTH HeoOXiOHicmb 11020
671AUIMYEAHHA MaA MIHIMAIbHY 6UMPANLY 600U HA NOMHCEHCO2ACIHHA.

B 3anexnocti Big TNy OyiBii, He0OXiAHICTh mpoekTyBaHHs BIIB, a Takox
MiIHIMaJbHI BUTPATH BOJW Ha MOXKEKOTACIHHS Ta KUIBKICTh CTPYMEHIB Ha KOXKHY
TOUKY NpPUMIIIEHHS BU3Ha4yaeThcs 3a npomomoroio m. 8.1 JIBH B.2.5-64:2012
«BHyTpimHIA BOIONPOBiA Ta KaHamizalis» (mogatok 5). ns OymiBiil >KUTIOBOTO
ab0 TpOMAaJChKOTO TPU3HAYEHHS KIIbKICTh CTPYMEHIB Ha KOXHY TOYKY
NpUMIIEHHA (Nerp) Ta BUTPATY KOKHOIO CTPyMeEHH ((]) BU3HAYAIOTH 3a JOIIOMOIOI0
tabmuii 3 (momatok 5). g OyaiBiai BUPOOHMYOro NPU3HAYCHHS KUIBKICTh
CTPYMEHIB Ha KOXKHY TOUKY NPUMIILIEHHS (N¢rp) TA BUTPATY KOKHOTO CTpyMeHs (Q)
BU3HAYAIOTh B 3aJICXKHOCTI BiJI KaTeropii OyaiBil 3a MOXKEKOBUOYXOHEOE3MEKOI0,
CTYII€HSI BOTHECTIMKOCTI Ta 00’ eMy OyAiBJIl 32 JOMOMOTO0 Ta0auIl 4 (J01aTOK 5).

BuznaueHHs xapakmepucmuk 001a0HAHHA ROHCEHCHUX KPAH-KOMNIAEKMIE
CKJIa/Ia€ThCs 3 BUBHAYEHHS:

— JllaMeTpa MOKEKHOT'0 KPAH-KOMILIEKTY;

— JllaMeTpa MOKEKHOTO PyKaBa;

— JIOBKMHU TOKEKHOTO PYKaBa;

— JlaMeTpa HacaJIKu CTBOJIA.

BusnauenHs1 miamMerpa MOKEKHOTO KpaH-KOMIUIEKTY BHUKOHYETHCS 3T1THO 3
n. 8.7 mpum.2 JIBH B.2.5-64:2012.

JIBH B.2.5-64:2012 npumimka 2 0o n. 8.7: ... [l OmpumManHs nojicedcHux
CMPYMEHI8 3 8UMpPamor 800U He Oilbuie Hidc 4 J/C 3acmoco8yomb NOMNCEHCHI
KpaH-komniekmu 1 pykaeu oiamempom 50 mm, O OMPUMAHHA NOMNCEHCHUX
cmpymerie Oinbwioi npooykmueHocmi - oiamempom 65 mm. I[lpu mexnixo-
E€KOHOMIYHOMY OOIPYHMYBAHHI 00380A€EMbCA 3ACMOCOBYEAMU NONCEHCHI KPAaH-
komnaexmu oiamempom 50 mm, npooykmusHicmio oOinibute Hidxc 4 j/c.

JiameTp pykaBa TPHUIAMAETHCS PIBHUM J1aMETPy IMOXKEKHOTO KpaH-
KOMILJICKTY.

JloBkrHa TOXKEKHOTO pykaBa Moxe Oytu 10, 15 a6o 20 m (1. 8.7 mpum.1
JIBH B.2.5-64:2012). Bubip moBXHHU MOXKEKHOTO PyKaBa I MOXKEKHOTO KpaH-
KOMIUICKTY 3IIMCHIOETBCA B  3aJIEKHOCTI BiAg KoHbiryparii OyaiBm Ta
0COOJIMBOCTEN MPUMILIEHD, B IKUX MPOoeKkTyeThes BIIB.

HMiamerp Hacaaku ctBosia misa BIIB moxe Oyt 13 a6o 19 wmwm.
PexoMeHyeThCs mpuiiMaTH JiaMeTp HACaJIKd y BUAMOBIIHOCTI 10 JlaMeTpa
noxexHoro kpan-komriekty (mist IIKK miamerpom 50 MM nmiameTp Hacajaku
cTBoua npuiiMaeTbes 13 mm, uist TIKK 65 mm — 19 mm).

VY madax NoXeXHHX KpaH-KOMIUIEKTIB y OVOUHKax, 0ydienax, cnopyoax
0Y0b-1K020 _npu3nauenns, pa3oM 3 MOXKEKHUM KpPaH-KOMIUIEKTOM aiamerpom 50
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MM abo 65 MM, HEOOXIJJHO BCTAHOBJIIOBATH HOMCEHCHUN _KDPAH-KOMNJICKM
diamempom 25 mm, SKU BUKOHYETHCSA Ta KOMIUIEKTYEThCs BianoBiaHo a0 JACTY
EN 671-1:2017 (JIBH B.2.5-64:2012 . 8.13).

VY kBapTupax >KUTJIOBUX OYJMHKIB YMOBHOIO BHCOTOIO MOHAJ 47 M B SIKOCTI
NEePBUHHOTO  TPUCTPOIO  TMOXKEKOTACIHHA  Ciij  nepeadadatd  yCTaHOBKY
BHYTPIITHBOT'O KBAPTUPHOTO MOXKEKHOTO KPaH-KOMIUIEKTY BIAMOBIIHO JO BHUMOT
JIBH B.2.2-15:2005 ta JIBH B.2.2-24:2009 B xommiekraiii 3rigao 3 JCTY EN
671-1:2017, sxuii 3a0e3meuye MOKIUBICTh MOJABAaHHS BOAU Yy OyAb-sIKYy TOUYKY
KBapTHPH 3 ypaxyBaHHsM cTpyMeHs Boau 3 M (JIBH B.2.5-64:2012 m. 8.3).

Minimansnuit padiyc KOMnaKmHuoi 4acmMuHu CMpyMeHs BU3HAYAETHCS 3a
moromororo 1. 8.7 JIBH B.2.5-64:2012.

JIBH B.2.5-64:2012 n. 8.7 .. Haimenwy Oosxcuny i padiyc Oii
KOMNAKMHOI YACMUHU NONCENHCHO20 CMPYyMeHs mpeba npuumamu QOHAKOBUM
8UCOMI_NpuMilieHHa, a came 8i0 Nioio2u 00 HAUBUWOI MOUKU NepeKpummsi
(noxpumms), aie He MeHuLe HiMC:

- 6 M Y JCUMIOBUX, 2POMAOCbKUX, BUPOOHUYUX, AOMIHICMPAMUBHO-
nooymoeux OyouHkax, 0yoignsax, cnopyoax npoMUcio8ux NiONPUEMCME BUCOMOIO
(ymoenoro sucomoio) e suuje 47 m;

- 8 My orcumnosux OYOUHKAX YMOBHOI 8UCOMOI0 Oibuie HidC 47 M,

- 16 M y 2pomaocokux, 6UpPOOHUYUX [ AOMIHICMPAMUBHO-NOOYMOBUX
Oyounkax, 0y0iensax, cnopyoax NpoMUCIO8UX NIONPUEMCME BUCOMOIO (YMOBHOH
sucomoro) oinvuie Hisic 47 m.

3a pgomomororo Tabn.5 JIBH B.2.5-64:2012 (momatokx 5) eusnauaromuvcs
¢paxkmuuni napamempu pospaxynkoeux eeauyun (HakKTUIHUN pajiyc KOMIIAKTHOI
YaCTUHU CTPYMEHS, (PaKTUYHI BUTPATH BOIH 3 MOKEKHOTO KPaH-KOMILIEKTY, HAIIp
Ha TMOXEKHOMY KpaH-KOMIUIEKT1) B 3aJ€KHOCTI Bl MNPUUHATOrO OO0JaJHAHHA
MOKEKHUX KPaH-KOMIUICKTIB.

Jlnst 3abe3neueHHss YMOB 3pOIICHHS MPUMIINICHHS HEOOXITHOK KITBKICTIO
CTpYMEHIB noscedxcni Kpan-komnaekmu (IIKK) noseunni ecmanosnweamucs
0O0UH 6i0 00H020 Ha ei0cmani He Dinbuie:

Likk =K (RK p +Ip)2 _(gjz ,

ne k=1 - mpwu 3polIeHHI KOKHOT TOUKH MIPUMIIIICHHS JBOMAa CTPYMEHSIMH;

k=2 — nipu 3poIIeHHI KOKHOT TOUYKH MPUMIIIEHHS OJJHUM CTPYMEHEM;

|, — moBXMHa MOXXEXHOTO pPyKaBa, M;

b — mmpuna Oyaism, M;

Rk np — MPOEKIIA pajlyca KOMIIAKTHOI YACTUHHU CTPYMEHs], 110 BU3HAYAETHCS
3a GOpMYJIOIO:

2 2
R p. — \/RK daxr ~ (ZHOB _1’35) » M,
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ne  Rq gaer — PaKTHUHMKA pajlyc KOMIAKTHOI YacCTUHM cTpyMmeHs (1abn.5 JIBH
B.2.5-64:2012 — nonatok 5), m;

Z,,0s — BUCOTA MTOBepXa (MPUMIIIEHHS), M;

1,35 — Bucota BcranoBneHnas I1IKK wanx mimrororo (JIBH B.2.5-64:2012 n.8.12), m.

Busnauennsa xinbkocmi nojcexcHux Kpan-KOMni1eKmie BUKOHYETHCS B JBa
eTarnu:

— BusHavaeTbes KimbkicTh IIKK Ha omaHOoMy moBepci (peKOMEHAYEThCS
BUKOHYBaTH rpadiuHO HA MJIaHi OyiBiIi);

— BU3HAYa€eThes 3aranbHa KubKicTh [IKK B Oyaisii.

ITpu posramryBanni [TIKK B mani OyiBim HEOOX1JHO BpaxOBYBaTH HACTYITHE:

— Bijictanb MK [IKK nmoBunHa Oyt He OibIe Lpyy;

— kubkicTh [IKK (Mmeromuka posramryBanust [IKK B mmani mpuminieHHs
HaBe/ieHa y 1.7 c. 28-29 mporo poOOUYOro 301IMTa) MOBUHHA OYyTH TakKolo, 1100
KOXXHA TOYKa MPUMIIICHHS 3pOIIYBaJaCh KUIBKICTIO CTPYMEHIB, HE MEHILOK 32
HOPMATHBHY.

3aranpHa kuibkicTh [IKK B OyniBii BU3HaYa€THCA:

NKK = Nnos * NMIKK »

ne Ny — KUIBKICTH MOBEPXIB y OyiBiIi;
Npxx — KUIBKICTh MOKEKHUX KPaH-KOMILUIEKTIB Ha OJTHOMY MOBEpC1 Oy IiBi.

VYV madax MNOXKeXKHUX KpPaH-KOMIUIEKTIB B $IKOCTI MEPBUHHOTO 3acoly
MOKEKOTACIHHS PO3TALIOBYIOTHCS HOMCEHCHI KPAH-KOMNJIEeKmu_diamempom 25
mm, (kpim ckiaackkux criopyn) (ABH B.2.5-64:2012 . 8.13):

Nnkk (25)= Nkk-

HonatkoBi Butpatu Bogu Ha pobory IIKK miamerpom 25 mm  He
nependayatotbes (JIbH B.2.5.64-2012 m. 8.11).

VY kBapTHpax >KUTIOBUX OYIWHKIB yMOBHOIO BHCOTOK TIoHam 47 M
nepean0avaeThCsl yCTAaHOBKA BHYTPINIHBROTO KBAapTHPHOTO IOXKEKHOTO KpaH-
koMmruiekTy B komruiekTaii 3rigHo 3 JCTY EN 671-1:2017, skuii 3a0e3neuye
MOXKJIMBICTh TIOJIaBaHHS BOAM Yy OyAb-IKy TOUYKY KBapTUPH 3 ypaxyBaHHAM
crpymenst Bogau 3 M (JIBH B.2.5-64:2012 1. 8.3):

NiKK (k)= Nkas

€ Npgk (s) — KJIBKICTh BHYTPIIIHIX KBAPTUPHUX MOKEKHUX KPAH-KOMIUIEKTIB B
KHUTIOBOMY OYAMHKY YMOBHOIO BUCOTOIO MOHaA 47 M;

Nys — KUTBKICTD KBapTHUP.
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s pob6oru kBaptupaux IIKK HeobximHO mepenbadatu BUTpaTh BOAMU Ha
noxkexxoraciaHs kutbkicTio 0,5 n/c (JIBH B.2.5-64:2012 Tabu. 3 npumiTtka).

Kondghizcypauia mazicmpanonozo mpyoonpoeody ma KilbKicmb 6600i6
BU3HAUYAIOTHCS BUXOJSYH 3 HACTYITHOTO.

3rinuo 3 m.10.1 IBH B.2.5-64:2012 wmarictpanbHa Mepexa, 1o 3ade3nedye
nonauy Boau 1o [IKK, moxe OyTu KinblieBoi ab0 TYyNMKOBOT KOH(Irypaliii, a TAaKoXK
MIPUETHYBATUCS JI0 30BHINIHBOT MEpeXi OTHUM abo MeKUIbKoMa BBOJaMU (Tpu
IbOMY KOKHUM BB1J po3paxoByeThcs Ha 100% mporyck Boau).

Jnis moOynyBaHHS aKCOHOMETPHYHOI CXEMHU MeEpexi Ta BUKOHAHHS ii
TiIPaBIIYHOTO PO3paxyHKy HEOOXiHO BU3HAYUTH KOHQITYpalilo MaricTpaibHOTO
TpyOOIIPOBOAY Ta KiJIbKICTh BBOJIIB B OYI1BIIIO.

JIBH B.2.5-64:2012 n.10.1. Cucmemu éHympiuiHix 6000npo600ié X0100HOI
600U mpeba npuimamii;

a) MYRUKOBUMU, SKWO OONYCKAEMbCA Nnepepeéa 6 nooaui 6o0u i npu
KITbKOCMI NOMCEHCHUX KPAH-KOMNAEKmMi8 MeHuie Hidc 12;

0) Kinbuesumu abo 3’€OHAHUMU 08OMA BBOOAMU NPU 060X MYNUKOBUX
mpyoonposooax i3 8i02ANYHCEHHAMU 00 CHONCUBAYIB BI0 KOJNHCHO20 3 HUX O
3abe3neuents be3nepepsHoi nooavi 600u...

Kinvuesi cucmemu xon00Hoi 600u nogunHi Oymu npueoHaui 00 308HIUHbOTL
KiIbYeBoi Mepedici X0N00H020 8000NPO60JY He MeHUle HidiC 080MA 8600AMU.

/[sa 8600u i binvuie mpeba nepedbauamu OJisl.

1) 6younxis, 6yodisenb, cnopyo, y AKUX 6cmanosnieHo 12 i Oinbuie nodcedcHuUx
KDAH-KOMNJIEKMIB...

VY pospaxynky 6epyTh yuacth [IKK, mo po3rammoBaHi B JUKTYIOUIH TOYIII, B
KIIBKOCTI, SIKa JOPIBHIOE KIJIBKOCTI CTPYMEHIB Ha KOKHY TOUKY IPUMIIIEHHS Neyy.

Ha akcoHOMeTpu4Hii cXxeMi HaMi4aloTh PO3pPaxyHKOBI JUISHKH Ta HAMIPSMKH
PYXy BOJIH, SIKI pO3paxOBYIOThCS TakK, 100 BOJA pyXajach BiJl TOYKH >KUBJICHHS
MEepeXi 10 AUKTYIOYOi TOUYKH HAWKOPOTIIUM IIISXOM (IUKTYIOYa TOYKA — TOYKa,
HaOLIBIII BUCOKO Ta JAJIEKO pO3TallloBaHa BiJl BBOAY B OYIiBIIIO).

Tiopaeniunuii po3paxynok mepexci euxkonyemoca 3rigHo 31 JIBH B.2.5-
64:2012 m. 11.1 —11.7, 3 meTo10:

— BU3HAYCHHS JIIaMeTPiB TPYO ISl MPOIMYCKY MOXKEKHUX BUTPAT BOJIH;

— BU3HAYCHHSI BTPAT HAIIOPY B MEPEKi.

[Ipy BUKOHAHHI TOMEPEIHHLOIO PO3MOALTY BHUTPAT BOAM IO JAUISTHKAX
MaricTpajbHOI MEpEeXl PO3paxyHOK BEIEThCS BiJ IUKTYHOYOI TOYKH 1O TOYKHU
BOJIO’KMBJICHHS MEPEXKI.

JIns BUBHAUCHHS BUTPATH BOJU PO3PAXYHKOBOI JIUISHKA BUKOPHUCTOBYETHCS
nepwuit 3axkon Kipxzogha: cyma BUTpaT BOAW )il By3ja MOBHHHA JIOPIBHIOBATH
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HYJII0, 32 YMOBH, III0 BUTPATH BOAM, 110 BXOASATH 0 By3ja, — YMOBHO TO3UTHBHI, a
Ti, IO BUXOJIATH 3 By3/1a, — YMOBHO HETaTHBHI.

Hiametp TpyO MaricTpalibHOI Mepeski MOBUHEH OyTH:

— OJIHAKOBHUM I10 BCIH JOBXKHHI;

— He MeHie aiametpa [IKK;

— BU3HAYAETHCS 3a (HOPMYIIOHO:

d = 4q;1in M
TEV M M

Ie  V— MBHAKICTh pyXy BOAM B Mepexi (1o moxexi (1+1,5) m/c, mpu moxexi 10
3 M/c);

iz — BUTPATH BOAM HAMO1IIbIIIE HABAHTAXKEHOT TUISHKH, M/c.

Hiametrp TpyO BBOAY IMOBUHEH OyTH HE MEHIIMM 3a JiaMeTp Tpyo
MaricTpajibHOT MEpeXi Ta BU3HAYAETHCS 32 (HOPMYJIOLO:

b b

d _ 4qBB
BB
w
ne  V— IBUIKICTh pyXy BOJH B TpyOax BBOY, M/C;
Oss — BUTpPATH BOJAM, Kl MOBUHHI MPOMYCTUTH TPyOU BBOAY (MJIs1 OKpeMoi
cuctemu BIIB nopiBHIOIOTH (DAKTUYHUM BHUTpaTaM BOJIM Ha IOXKEKOTACIHHA 3

ypaxyBaHHsAM KilbKOCTi CTpyMEHiB), M°/c.

Bmpamu nanopy ¢ mazicmpaivhomy mpyoonpoeooi BU3HAYAIOThCS:
_ 2 —6
hy=12-A4-1; g5, -10 ", m,
ne A — nuTomuii omip TpyO MaricTpajibHOTO TPyOOIpoBOIYy (10AaTOK 4);
|, — TOBXKMHA MariCTpaIbHOTO TPYOOIIPOBOIY, M;

O,z — BUTPATH BOAM HAMOLIbIIIE HABAHTAXXEHOT AUISHKH, JI/C.

Bmpamu nanopy é mpyoax 6600y BU3HAUAIOTHCS:

2
M =12 A by (e g | 207°, .

ne A —nuromuii onip Tpyo BBOAY (101aTOK 4);
|.s — TOBXXHMHA BBOAY, M;
Nerp — KIJABKICTB CTPYMEHIB Ha KOXKHY TOYKY IPUMIILEHHS;
Qgaxr — PAKTUYHI BUTPATH BOJIH, J1/C.
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Heooxionuit nanip Ha 6600i 6 0yodiento nns 3a0e3MeUeHHS POOOTH
MOXEKHUX KPaH-KOMIUICKTIB CKJIaIA€EThCS 3 HACTYITHUX BEJIIMYHH:

H o = Py + Mg + Hokx + Zrikk > M

ne  h,— BTpaTm Hanopy B MaricTpaibHOMY TPyOOIPOBOI, M;
hss — BTpaT Hanopy B Tpy0ax BBOAY, M;
Hpyy — Hamip y I1IKK, po3ramoBanoMy B TUKTYIOUiH TOYII, M;
7KK = (Mo —1) - Znos ¥1.35+2g — Bucora posmimenns HaiGinbire

Bignanenoro Big BBoay IIKK; n,,, — KiIbKICTh TTOBEpXiB B OyAiBII; Z,,; — BHUCOTA
OJTHOTO TIOBEPXY, M; Z; — INIMOMHA 3aJsiraHHs BBOAY B BIJHOLIEHHI /10 MOBEPXHI
3emii, M; 1,35 — Bucota po3zramryBanns [1IKK Han migmororo, m.

Buoip cxemu BIIB Bukonyethes 3rigHo 3 JIbH B.2.5-64:2012 n.14.1, 15.1.

ko rapaHTOBaHUM Hamip y 30BHIMIHIA MEpeXi MEHIIUWA BiJl MOTPIOHOTO
HaIopy Ha BBOJI B OYyJIIBIIIO, TOAl HEOOX1THO 3alPOEKTYBATH IiIBUIICHHS HAIOPY
y BHYTPIIIHIA MEpExXi 3a T0NOMOTOK0 MiABUIIYBAIBHUX YCTAHOBOK, B SIKOCTI SIKUX
MOXYTh  BHUKOPUCTOBYBATHCSl ~ HAaCOCU-IIJBUIIyBadli,  BOJOHAIIpHI  Oakw,
TAPONHEBMOYCTAHOBKHM a00 1HILI CIOPYAH.

Ilpuknao po3paxyHKy GHYMPIUWIHBO20 NPOMUNONHCOECHCHO20 6000NDPOBOOY
HagedeHuil y 0oooamky 6!!!
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KonTtposbHa Ta 1adopatopHa podora «Po3paxyHOK BHYTPIlIHbOT0
NPOTHUIIOKEKHOTO BOJOIIPOBOLY»

Kontponpra Ta mabopatopHa poOoTH «Po3paxyHOK BHYTPIIIHBOTO
MIPOTHUIIOKEKHOTO BOJOIMPOBOJLY» BHUKOHYIOTHCS B JBa eTamu. BuxigHi mgaHi
BUOWPAIOTHCS 32 HOMEPOM 3aJIIKOBOI KHIDKKH Ta HaBeeH1 B Tabmuii 2.1.

Ta6muist 2.1 — BuxigHi gaHi 111 BUKOHAHHS KOHTPOJILHOT Ta JaO0OpaTOPHOI POOOTH

Ocmanns yugpa nomepa 0 1 2 3 4 5 6 7 8 9
3aIK0GOT KHUJICKU

2 S
~~~ m
[=) = < < < 2 < < <
s5 2| 5 E| |5 |58 5| £ :
P 28 = 3 = = = 5 o 3 = =
Tun Oynisii S & = = s | EEl =22 = = o
- ’ = S % = o 2 >z &gl 3 ¥ J
tip S 2| g = s | £ |&E|l5& E g | B
% o S = s | © S=s) 5 =% g,
e = 8 = o | E I B A = S
Nl —~ ~ A = S = ~ A =
< S
© =
Kareropiss ~ OymiBmi 3
BHUOYXOIMOKEKHOIO T4 A r
MOKEKHOIO  HeOe3MeKoIo,
Kat
CTymiHp  BOTHECTIHKOCTI
1 EEE S (e e e

OyniBmi, Stup
JloBxxnHa OyiBImi, a, M 45 70 28 60 65 70 75 60 55 65
[Iupuna Oynismi, b, m 15 | 20 24 30 35 40 45 24 24 36
KinbKicTh MOBEPXIB, Nyop 13 12 8 2 2 6 5 9 3 4
BrcoTa moBepxy, Zyes, M 3 3,5 5 8 4 3,5 4 4 5 4
Ilepeoocmanns uugpa
HoMepa 3anixoeoi 0 1 2 3 4 5 6 7 8 9
KHUJMICKU
JloBxxuHa BBOAY, lop, M 5 7 9 11 13 15 17 19 21 23
[muOuHa 3ansTaHHs BBOY|
B BigHOMIEHH] 10 moBepxHi 0,7 | 0,9 | 1,1 131514 |12 | 10 | 0,8 | 0,75

3eMIl, Zg, M

['apaHTOBaHUMU Hatmip
30BHIIITHBOT mepexi, 15 | 20 25 30 35 40 45 50 55 47
Hrap/ M

[TpuitHsTi BUX1AHI 1aH1 3aHOCITHCS 10 Tabnui 2.2.
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Tabmuns 2.2 — BuxinHi gaHi Juisi BUKOHAHHS KOHTPOJIBHOT Ta JabopaTopHOl
pOOOTH 32 HOMEPOM 3aJIIKOBOI KHUKKHU

Buxinni xani

tip (Tum OymiBIIi 32 MPU3HAYCHHSIM)

Kat (xareropiss OyaiBii 3a BHOYXOIOXEKHOK Ta TIOKEKHOIO
HeOE3IEeKO010)

Stup (cTymiHb BOTHECTIHKOCTI Oy TiBIIi)

a (1oBxxuHa OY/1BIIL), M

b (mupuna OyaiBii), M

Nios (KUTBKICTH TTIOBEPXiB)

Z 05 (BUCOTA OJTHOTO TIOBEPXY), M

l.x (TOBXXHHA BBOY), M

Zy (rmMbuHa 3aJAraHHs TpyO BBOLY), M

H.,p (rapanTOBaHMIA HAIIP y 30BHIIIHII MEpex1), M

[epmmuii eran
(po6oTa 3 komn’0TepHOIO Nporpamoro “BIIB-2014")
1. Bukonatu po3paxyHok BIIB 3a momomMororo KOMITFOTEPHOI Hporpamu
«BIIB-2014»:

— 3anyctutu «MAPLE 6»;

— BiakputHu (aiin «BIIB-2014»;

— BBECTH BHXIJHI JaHi: JI1 OO0 B MPOrPaMHOMY PAIKY (BUALICHHMA
YEPBOHUM KOJIbOPOM) HAMKMCATH HEOOX1JHI 3HAYEHHS (HAIpPHKIHLI KOKHOTO
3HAYEeHHS, 1[0 HAMKMCaIU, TOBUHEH CTOSATH 3HaK ;" abo *“:”);

— SIKIIO B 3aBJlaHl HEMAE JIEIKUX JaHUX (HAMpUKIIal, KaTeropii OyiBii
32 BUOYXOIOKEKHOIO Ta MOKEKHOK HEOE3MEKOI0, CTYINEHI BOTHECTIMKOCTI
Ta 1H.), BBECTH iX 3HA4CHHS piBHUMU “0”;

— BUXIJIHI 1aH1 BBOJUTH YKPATHCHKOK MOBOIO;

— JUIsl  TIOYaTKy pPO3PaxyHKy TIOMICTUTH Kypcop HaIPHUKIHII
OporpaMHOro psAKy: > restart;|; HatucHytn “Enter” Ta BHKOHATH
pO3paxyHOK A0 KiHIs dainy (HaTuckanasm “Enter”);

— BUKOHABIIA PO3PAaXyHOK 10 KiHg (HatuckanHsMm “Enter”),
NPOTJISIHYTH Pe3yJIbTaTh (CUHIN KOJIp) Ta 3aHECTH OJEpKaHl Pe3yJIbTaTH J0
Tabmuill 2 kojaoHka «PoboTa 3 koM’ roTepHor0 nporpamoro «BIIB-2014»».

2. BuUkoHaTH KOHTPOJLHY POOOTY 3a METOAMKOI, HABEJIEHOK B MepuIii
koioHui tabmumi 2.3 («Camocriiiai po3paxyHku (KP)»), Ta 3aHectu opeprkaHi
pe3yJabTaTH JI0 I1€1 KOJIOHKH.
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3. [HopiBHATH PEe3VJIbLTATH KOMII’IOTEPHOI0 PO3PAXVHKY 3 Pe3yJIbTATAMU
CAMOCTIIHHOI PO0OTH, 3POOMTH BHCHOBKH TAa HAJAATH OOIPVHTYBAHHA IO
BiIMOBIITHUM PO30iKHOCTAM.

Tabmuns 2.3 — Pesynbratu po3paxyHnkis BI1IB

Camocriitni po3paxynku (KP) Po6oTa 3 kKoMII’IOTEPHOI0
nporpamoro «BIIB-2014»

1. MiniMaibHI BUTPaTH BOAM 3 OJTHOTO MOXKEKHOTO KPaH-KOMIUIEKTY Ta
KiIbKiCTh CTPYMeHiB Ha KOXkHY Touky npuMimieHHs (JIbH B.2.5-64:2012 m. 8.1
abo JTIoaaToK 5)

2. MiniMmaabHuii paaiyc koMnakTHoi yactTuHu crpymento (JIbH B.2.5-64:2012
. 8.7 abo 1oaaTok 5)

T [m] |

3. O61aIHAHHS MOKEKHOT0 KPAH-KOMILIEKTY

— JlaMeTp TOXKEKHOTO KpaH-KOMIUICKTY
(IBH B.2.5-64:2012 n.8.7 mnpum.2 abo
JIOJATOK 5):

dHKK= ........................ [MM]

— nomxkuHa pykaBa (/IbH B.2.5-64:2012
n.8.7 npum.1 abo nomgaTox 5):

— pmiametp Hacanku crBosia ([IBH B.2.5-
64:2012 tab6n.5 abo momaTok 5):
Heesssssssssessessessesee [MMm]

4. HeoOXiaHICTH BCTAHOBJICHHS MOKEKHUX KPAH-KOMILJIEKTIB
niamerpom 25 mm B madax KK (JIbH B.2.5-64:2012 n1.8.13 a6o
JOJIATOK 5)

5. HeoOXiaHiCTh BCTAHOBJICHHS MOKEKHUX KPAH-KOMILJIEKTIB
aiamerpom 19, 25 a6o 33 mm B kBapTupax (JIbH B.2.5-64:2012 n.8.3 a6o
J0JaTOK 5)

|

6. ®axkTuuni Beauuunu (JIbH B.2.5-64:2012 ta6:1.5 abo gomatok 5)

— Butpatu Boau 3 [IKK:

Qq)am eecccccccccccccrrcssenes [JI/ C]

— namip Ha [IKK:

H, KK sossssccsccccccsssccccse [M]

— paalyc KOMITAKTHOT YaCTUHU CTPYMEHS:
RK DAKT eesecececcceseccsecescss [M]




7. Ipoexuis pagiyca KOMIIAKTHOI YACTHHH CTPYMeHI0 Ry mp.

R mp. \/RK daxr ~\ Znos -1, 35)
..[m]

8 BlI[CTaHL MiK MOKeKHUMH KPaH-KOMIIJIEKTAMH LHKK

1 ipu Ny > 25 K=2 miput Neyp=1

9. HeoOxigna kisibkicTs IIKK Ha onHOMy moBepci Oy/iBii (3 ypaxyBaHHSIM
JAIbH B.2.5-64:2012 1. 8.12)

Ha nnani nosepxy neobxiono nanecmu:

— NOJCENCHT KPAH-KOMNJIEKMU,

— MacicmpanvHuti mpyoonpoeio,

— 6610 (8800U) B00ONPOBIOHOT MepediCi.

a=...... a=......
MK = veevernennennns

10. 3araabna kinbkicts IIKK y Oynismi

Nnkk= Nuos *Nnikk =
b1 (S | = - KUIBKICTb MTOBEPXIB

11. KUIBKICTH MOKeKHUX KPAH-KOMILIEKTIB AiaMeTpom 25 MM B madgax
IIKK (/IBH B.2.5-64:2012 11.8.13 abo nonaTtox 5)

Nnkk 25) =

12. KUIBKICTh MOKeKHUX KPAaH-KOMILIEKTIB giamerpom 19, 25 at6o 33
MM B kBaptupax (JIbH B.2.5-64:2012 n.8.3 abo nogaTok 5)

NpKK «e) =

13. Kongirypauis maricrpajisHoro Tpydonposoxay ([IbH B.2.5-64:2012
n.10.1 a6o nogaTox 5)

14. KiabkicTs BBoiB B Oyismo (JIBH B.2.5-64:2012 n1.10.1 a6o gomaTok 5)
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15. Po3paxyHkoBa cxema
Ha cxemi neobxiono nanecmu:

— NOXCEXHCHI KPAH-KOMNIEKMU;
— MazicmpanvHuit mpyoonpoeio;
— 6610 (6600u) 6000nP0OGIOHOT Meperici;

— HO3HAUUMU RONCEIHCHI KpaH-Komnjiekmu, uio npuﬁmawmb yuacmbov y po3paxynKy

AKCOHOMCTpPHUYIHA CXEMa Mepexci

PO3paxyHKOBa CXeMa MariCTpaabHOTO
TpyOONpPOBOIY

el <

16. Po3paxyHKoOBi BUTPaTH BOJM 10 HAWOLILII HABAHTAKEHIH TiasiHIi

MepeKi

— Uil MYRUKOB020  MAariCTpajbHOIO
TpyOONpPOBOAY:
Unin = Nerp * Ygpaxr =
PR PRRR S Ja/e]
— I8 Ki1bUeeo20 - MaricTpajabHOTO
TpyOOIIPOBOY:
Qi = nCTp 'q(i)aKT —

i 2
TR TP PP S Ja/c]

17. diameTp MaricTpajbHOro TPyOONpoBoOaYy
_ [ Ain _ =
1000y

S TOUPnt .Y | R | 0.% §
ne V — mBUaKIicTh pyxy Boau (JIBH B.2.5-
64:2012 n.11.6 abo momatok 5)

18. @akTnuHMii KiameTp MaricTpasna

bHOT'0 TPYOONPOBOAY (MPUINMAETHCA

HE MEHII JIIaMeTpa MOKEKHOTO KPaH-KOMIUJIEKTY)

24




19. liameTp BBOAY
\/ 4 nCTp q(paKT _
BB Al T asssssssssassaas -
1000mv
Sreessssssssssseseee [M]=.ceeeeeeeeeeeee [MMm]
20. ®dakTnyHmMii AiameTp BBOAY (MPUHMAETHCS HE MEHII JllaMeTpa
MaricTpajibHOTO TPYOOIIPOBOAY)
Opp = ceeereeeennnneerncecnnnees [MMm]

21. BrpaTu Hanopy B MaricTpajbHOMY TPyOONIpOBO/Ii

hM=1’2'A°lM'61§in'10_6=

S eeeeeeeeeeeeeseesssssessssssssssans Sreeeeeenens [m]
A=.... — IUTOMMI orip TpyO (101aToK 4)
ly =eeeee [M] — HOBXMHA MaricTpajabHOTO

TpyOONnpoBOAY (BHU3HAYAETHCA 3a IUIAHOM
HOBEpXY — 1.9 TaHOTO PO3PaxyHKY)

22. Brpatu Hanop

y B Tpy0ax BBOIY

hey =12 A1y '(nCTp 'Q(baKT)z 107°=

S eeeeeeeeeeeeeseesssassssssssssssans Sreeeeeenens [m]
A=.... — IUTOMMI orip TpyO (101aTOK 4)
lgg  =e..[M] — gJ0OBxkuHA BBOAY (32

BHUX1JHUMH JaHUMH )

23. Bucora posramysanns Aukryr4oro IIKK

21Kk = (Mpop —1) Znop +1.35+ 29 =

24, HeoOxianuiu Hami

Ha BBOJli B 0YiBJIIO

H o =y + hgs + ATk + 21kk =

BucHoBkM (Hadamu obrpynmyeamnHsi no  8i0n0GIOHUM _PO3DINCHOCMAM

CaMOCMIUHUX Ma KOMN ’iomepHux DOS’DGXVHKiG).’
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JApyrui eran
(po6oTa 3 kKoM’ TEepHOIO porpamoro “Bubip BIIB —2014”)

1. Binkputu ¢aiin “ Bubip BIIB —2014”.

2. BBectn BuxijgHi AaHi (32 HOMEPOM 3ajliIKOBOI KHIKKH) YKPaiHCHKOIO
MOBOIO.

3. BecranoButH Kypcop micist: > restart;| ta HatucayTH “Enter”.

4. BukoHaTH pO3paxyHOK Ta 3allOBHUTH BIAMOBIAHY CTPOKY Tabnuii 2.4
kosoHok 2 — 10.

5. 3minutu xapaktepuctuku obnannanus [1IKK (y mporpami) Ta moBToput
aii 1.3 — 1.5 moku kojoHku 2 — 10 Tabnuii 2.4 He OyIyTh 3aITOBHEHI JI0 KiHIIA.

[Ipu 3amoBHEHH1 KOJOHOK 4 Ta 5 HEOOX1JIHO 3BEpHYTU yBary Ha Te, IO 3a
pe3yabTaramu po3paxyHky nporpamu «Bubip BIIB — 2014» paaiyc koMmakTHOT
YaCTUHU CTPYMEHIO MOXe OyTH BU3HAUYCHUIA:

— JIMII€ OJIMH pa3 — TOJl MIHIMAJIBGHUM Ta (PaKTUUYHUN pajlyC KOMITAKTHOI
YaCTUHU CTPYMEHS OJHAKOBI, TOOTO JI0 KOJIOHOK 4 Ta S5 BHOCSTBHCS OJJHAKOBI
3HAYCHHS;

— JIBa pa3W — TOJI IepIle 3HaUYeHHs — 1€ MIHIMaJIbHUN pajilyC KOMITAKTHO1
YaCTUHU CTPYMEHS (BHOCHUTHCSI 10 KOJIOHKH 4), a Apyre 3HaueHHs — (DaKTUUHHIMA
paalyc KOMIIAKTHOT YaCTUHU CTPYMEHS (BHOCUTHCS 10 KOJIOHKH S);

— Tpu Ta OuIpIIE pa3iB — TOJI NEpIIe 3HAYEHHS — L€ MIHIMAJIBHUW pajlyc
KOMIIAKTHOT YaCTMHU CTPYMEHS (BHOCHUTHCS 10 KOJOHKU 4), a OCTAHHE 3HAYCHHS —
(GakTHUHUI pajiyc KOMIAKTHOI YaCTUHH CTPYMEHS (BHOCUTBCS IO KOJIOHKH 5).

[Iporpama «Bubip BIIB — 2014» npononye Bapiant po3ramryBanHs [IKK mo
JIOBXHWHI TMPUMIIICHHS, TOKJIaJeHU B OCHOBY Bu3HaueHHs BiactaHi Mk [TKK,
TOMY Tpu 3amoBHeHHI KoJoHKH 10 — «YMoBu posramyBanas [IKK», moriasHO
CKOPOYECHO BHOCHUTH JaH1, BIIMOBIIHO:

«Buoip BIIB — 2014»: CxopoyeHuii 3anuc 10

«¥Ymosu postamnyBanus IIKK» K0JIOHKH 10 Tadamnui 2.4

- MOXEXKHI KpPaH-KOMILUIEKTH BCTAHOBIIOIOTHCS
32 YMOBOI 3aXUCTy TIOJIOBUHU IIUPUHU
PUMIIICHHS b/2
- TMOXEXHI KpPaH-KOMILIEKTH BCTAHOBIIOIOTHCS
32  yYMOBOK pO3JIUICHHS TPUMIIIEHHS 3a
IIMPHUHOIO HA 30HH 3aXHCTY b/4

6. Buznauutu paaiyc Aii moxkeXKHOT0 KpaH-KOMILIEKTY JUIsl KOXKHOTO Habopy
fioro obnagHaHHs 32 (HOPMYIIOIO:

Rk = Rg mp. T Ip
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Pe3ynbratu po3paxyHKy BHECTH 10 KOJOHKH 11 Tabmui 2.4.

7. BuzHaunuTu HEOOXIIHY KIJIBKICTh MOXKEKHUX KPaH-KOMIUICKTIB HA OJTHOMY
MOBEpCl Ta 3arajbHy KUIBKICTh TMOXKEKHUX KpPaH-KOMIUICKTIB B 3aJaHOi OY/IBII
rpadiuyno (Tabmuig 2.5) Ta pe3yiabTaTH 3aHECTH J10 12 koyioHku Tabmumi 2.4
(mepmre ymcio — kimbKicTh [IKK Ha omHoMy moBepci, apyre 4mciio — 3arajbHa
kutbKicTh [IKK B OyiBii).

[Ipu Bu3HaueHHi HeoOxigHOT KimbkocTi IIKK 1o moBxwuui OymiBii
PEKOMEHY€ThCS KEPYBATHUCS HACTYITHUMH PO3PaXyHKAMH.

AKuo Kinvkicmo cmpymenie Ha KOXHCHY MOUKY HPUMIWEHHA — 0OUH a00
0ea, xinbKicTh [IKK mo noBxuni OyaiBii BU3HAYAETHCS:

NKK = (a/ LHKK)-I-].,

€  a— JIOBXHHA OyiBii (32 BUX1THUMH JJAHUMH), M;
Lk — Biactanb Mix ITKK (TtabGaums 2.4, konoHka 9).

Ilpuxnad:
A= ... 60............. ™,
b=...... 40............. m,
Herp = wov e 2

Pesynomam pobomu 3 npoepamoro «Bu6zp”1.9.1.j1.3. - 20] dn:

Jlani, uio neooxiono enecmu 00 maoauui 2.5:

LHKK =36m

Ruxx =41 m D & O

«Ymosu posmawysauns [IKK» - b/2

AKuio KinbKicmb CMpPyMeEHI6 HA KOMCHY MOYKY NPUMIWEHHA — mMpU,
kiubkicTh [IKK 1o moBxuHi OyiBII BU3HAYAETHCA TaK camMe SIK Yy MEpIIOMY
BUMAJAKYy, ajie BcTaHOBIIOIOThCS crnapeHi I[IKK wepe3 oawH BiJ BH3HAYCHOI
BEJINYMHH.

Ilpuknad:
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Aorp = v Buieiie i,
Pezynomam pobomu 3 npoepamoro « Bubip BIIB — 2014 »:

AN
L\

Aot 20§ 0S40 B a0 100

[ani, wio neooxiono enecmu 0o maodauyi 2.5:

LHKK =36m
RHKK =4l m ‘D-I
«Ymoesu posmawysanns [IKK» - b/2 K O (1)

Ilpu ymoesi posmauiyeannsa noxcercHux KpaH-KOMN1eKmie 3 po30ileHHAM
npumiuienna 3a wupunor Ha 3onu 3axucmy, I1IKK nis koxkHOi yacTUHU OY/IIBII
BCTaHOBIIIOIOTHCSI OKPEMO.

Ilpuxnao:
a= ...... 80............. M,
b= ...... 80............. M,
Rorp = wvvvnn 2.

Pesynomam pobomu 3 npoepamoro « Bubip BIIB — 2014 »:

B0

207

0N A (. H 5 e

Jlani, wo neooxiono enecmu 00 maoauui 2.5:

LHKK:25~M
RHKK:45M OO OO

«Ymoesu posmawysanns [IKK» - b/4

==

==

FDN]}!C]}!CDND
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8. BuzHaunt HEOOX1HY KUJIbKICTh:

— TIOXKEKHUX KpaH-KOMIUIEKTIB JlaMeTpoM 25 MM — Npgkes), K1
BcTaHoBIOOTHCS B 1madax [TKK (JIBH B.2.5-64:2012 n.8.13 a6o momaTtok 5) — ix
KUIBKICTh JIOPIBHIOE 3arajlbHOi KIJIBKOCTI Iad) TMOXKEKHUX KpaH-KOMIUICKTIB
niameTpoM 50 MM abo 65 MM B OyaiBii (pe3yJbTaTH 3aHOCATHCS 10 13 KOJOHKH
TabmuIll 2.4 nepiie 4ucio);

— KBapTUPHUX MOKESKHUX KPaH-KOMIUIEKTIB AiameTpoM 19 MM, 25 mm abo 33
MM — Npgge), K1 BCTAHOBIIIOIOTHCS B KBAapTUPaX >KUTIOBUX OYIIBENIb BHCOTOO
nonan 47 m (AbH B.2.5-64:2012 1.8.3 abo moaaTok 5) — iX KiJIbKIiCTh JOPIBHIOE
KUTBKOCTI KBapTUp B OyiBI1 (pe3ynbTaTu 3aHOCIATHCS 70 13 xomoHKM Tabnuii 2.4
JIpyTe YUCo);

9. 3po0uTH BHCHOBOK npo onTumMajbHe o0aagHanHsa IIKK njas 3aganoi
OyaiBJi (IpU ILOMY NMOBMHHE OYTH ONTHMAJIbHE CHIBBIIHOLICHHS] HANIOPY HAa
KK, kigbkocti IIKK Ta BUMOr HOpMATHBHUX JOKYMEHTIB).

Tabnuusg 2.4 — PesyabTaT pobotu 3 nporpamoto “Bubip BIIB —2014”

_ = |z EERma| |EE
Hiamerp 4, /e| Nery Remins| Re | Huxk, | Qpaer | Ricup.s c [E2E M_ [Nk @; <
HacajJKa CTBOJIA M [paxrs M| M ale M = E § E (¢.27) | Npgk g cé
S c
niamerp KK dpxx = 50 MM Ta noB:xkuHa pykasa |, =10 m
1)d, =13 mm
2) d, =19 mm
piamerp KK dpxx = 50 mm Ta noB:xkuHa pykasa |, =15 m
3)d, =13 mm
4)d, =19 mm
aiamerp KK dpxx = 50 MM Ta noB:kuHa pykasa |, =20 m
5)d, =13 mm
6) d, =19 Mmm
niametp IIKK dpgi = 65 MM Ta qoBxkuHa pykasa |, =10 m
7)d, =13 Mm
8) d, =19 mm
piamerp KK dpxx = 65 MM Ta noB:xkuHa pykasa |, =15 m
9)d,=13 Mm
10) d, =19 mm
piamerp KK dpxx = 65 MM Ta noB:kuHa pykasa |, =20 m
11)d, =13 mm
12) d, =19 mm
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3a pesympraramum Tabmwmii 2.4 1OOymyBaTv__2padhiku__ 3anexicHocmi
HE0OXIOHOT KIIbKOCMI NONCEHCHUX KDPAH-KOMNJIEKMIE HA 00HOMY RO08epCi 610
XapaKmepucmuk 00J1A0HAHHA NONHCEHCHUX KDAH-KOMNIEKMIE'

1. 3aleXHICTh KilbKOCHMI ROMCEHCHUX KPAH-KOMNJIEKHIi¢ Ha OIHOMY

noBepci Nk BiA diamempa noscexncnozo Kpan-komnaexmy Aoy

A
Nk

1 dHKK, MM

1
| |

50 65

B 3amaniit koopAuHaTHIHM TUIONIMHI HEOOX1AHO MO0y yBaTH 6 rpadikiB:

1=[1);7)]; 2=[2);8)]; 3=[3);9)]; 4=[4);10)]; 5=[5);11)]; 6=[6);12)]

ne [1);7)] — Touku moyaTKy Ta KiHus rpadika, siKi BIAMOBIIAIOTE HOMEPY JAOCTIAY
(BiamoBizae HOMepyY psAaKa Ta0auIl 2.4).

AHaJi3youn ojiepxkaHi rpadiku, HEOOX1HO 13 3aMPONOHOBAHNX BUCHOBKIB
BUOpaTH BIpHHUI (HEBIPHUI BUCHOBOK BUKPECIUTH):

kinbkicTh [TKK
3MEHULYEMBCSL
IpU 30i1bUIeHHT TIaMeTpa
ITKK

KUIBKICTE TTKK
3MEHULYEMbCSL
MIPU 3MeHUeHHI TlaMeTpa
IIKK

kuUtbKICTh [TIKK
He 3a1edcums Bl
niameTpa [TKK

2. 3aNeXHICTh KLIbKOCHMI NOMNCEHCHUX KPAH-KOMNIEKMié Ha OIHOMY

noBepci Nk Bill 006 cunu noxcescnozo pykasa l,:

A
Nnxk

10 15
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B 3aganiit koopauHaTHIN TUIONITMHI HEOOX11HO MO0y yBaTH 4 rpadika:

1=[1);3);5)]; 2=[2);4);6)]; 3=[7);9);11)]; 4=[8);10);12)]

e
HOMEpY psjika Tadiuili 2.4).

[1);3);5)] — Touku rpadika, sKi BiAMOBIAAIOTE HOMEPY AOCIHiAy (BiAMMOBiIa€E

AHai3yrouu ofiepxkani rpadiku, HEOOX1THO 13 3aMPOINIOHOBAHNX BUCHOBKIB
BUOpaTu BipHUI (HEBIPHUI BUCHOBOK BUKPECIIHUTH):

kiabpkicTh ITKK

kiapkicTh ITKK

3MEHULYEMbCA 3MEHULYEMbCSL .
. . : He 3a1eHCUmbs B1JL
IIPY 3011bUIEHH] IIPU 3MEHUIeHHI TOBKUHU
JNOBXXUHHU pyKaBa
JNOBXWHHU pyKaBa pyKaBa

KutpKicTh TTKK

3. 3aNeXKHICTh KLIbKOCHMI NOMNCEHCHUX KPAH-KOMNIEKmié Ha OIHOMY
oBepci Nk BiJ diamempa nacaoku cmeona d,;:

A
Nnxk

d,, Mm

13 19

>

B 3aganiit koopauHaTHIN TUIONTMHI HEOOX1AHO MOOYIyBaTH 6 rpadikiB:

1=[1);2)]; 2=[3);4)]; 3=[5);6)]; 4=[7);8)]; 5=[9);10)]; 6=[11);12)]

ne [1);2)] — Touku moyaTKy Ta KiHis rpadika, siki BIAMOBIIAIOTE HOMEPY JOCTIAY
(BignmoBigae HOMepyY psaka Tadnuii 2.4).

AHani3youu ojiepxkaHi rpadiku, HEOOX1HO 13 3aMPOINOHOBAHNX BHCHOBKIB

BUOpaTH BIpHUI (HEBIpHUIA B

MCHOBOK BUKPECIIUTH):

kiapKicTh [TKK
3MEHULYEMbCA
TIPH 30i1bUenHT TlaMeTpa
HACAJKU CTBOJIA

kuIbKICTE TTKK
3MEHULYEMbCS
IIPH 3MEeHUeHHI TlaMeTpa
HacaJKH CTBOJIA

KUIbKICTE ITKK
He 3a1edcums BiJ
JiaMeTpa HacaJaKu

CTBOJIa
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Taomunsg 2.5 — BusHaueHHS KUIBKOCTI TIOXKEXKHUX

KpaH-KOMIUIEKTIB B TUIaHI

MIPUMIIIICHHS
B = tiiereeecsccncscancnce M,
D= ittt M,
Forp™ eevececssncscnanennnns
1) Lpkk = 2) Lykk =
Rygx = Rukx =

«YmoBu po3rtamyBaHHsi IIKK) —

«YmoBH po3tamyBanHs ITKK» —

«YmoBu posramyBanas ITKK» —

S) Lykk =
Rykx =
«YmoBH po3ramyBanHs ITKK» —

6) Lyukk =
Rpkx =
«YMmoBu posramyBanust ITKK» —

«YmoBH postamnyBanus [ KKy —

«YmoBH postamnyBanus [TKK» —
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BucHoBku (npo onmumanvue obnradnamnns IIKK ons 3adanoi 6ydieni (npu
ULOMY NOBUHHE OVmu onmumaibhe cniggionouwenus nanopy Ha [IKK, xirvkocmi
IIKK ma BUMO2 HODMAMUBHUX OOKYMEHMmMIg)):

...................................................................................................
...................................................................................................

...................................................................................................

KonTpoabHi nMTaHHA

1. SIka MeTa po3paxyHKy BHYTPIILIHBOTO MPOTUIIOKEKHOTO BOJONPOBOTY?

2.Big yoro 3aiexuTh Ta K BU3HAYACTHCI HEOOX1AHA KUIBKICTH ITOKEKHUX
KpaH-KOMILJIEKTIB JJIs1 OJTHOTO MOBEPXY Ta JJisl OYy/I1BJII B LILIOMY?

3.5IKk BHW3HAYUTH CXEMYy BHYTPIIIHBOTO MPOTUIIOKEKHOTO BOJOIPOBOIY?
Hakpecnutu cxemu BIIB Ta Hanucatu ymoBH iX BUOODY.

Bianosiai Ha KOHTPOJILHI MUTAHHS

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
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TEMA 3. BUIIPOBYBAHHS HA BOJOBIJIAYY BOJOIPOBIIHUX

MEPEX
JlabopaTopHa po6oTa «BunpoOyBaHHsI HA BOAOBIAIa4y BOJIONPOBITHUX
Mepexr»
1\ Y i X0 00
Teopern4Hi 0CHOBHU po0OTH
BOMOBIIIAUA — ... e

Q e e e eeeeieceeeeeceananaaeesaaaananneaeoceaeen NI EEENEEEEEENEEEEEEeNEEEeNNeEEeNsIIEIeNeeItIIertIIeNEItIitetetttTenee [.. ]

p e e eecececeteccaannonaieetecaanananaeeooesoeen NN NI EE SN EEEEeNEEToNNNNEEEEENIIEeIaNNerEEterIeIaNNetIIttitrtetaate

I IM lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll [.. ]

JJIS L
..................................................................................................
..................................................................................................

_Vv

ot
NV e, [...]
B o e [...]

..................................................................................................
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Onuc HABYATBHO-TECTOBOI0 CUMYJISITOPA
«Bunpo0yBaHHs Ha BOAOBIAa4y BOJONPOBITHUX Meperd

MeTtoto cumynaropa €:

— BJIOCKOHAJEHHS BHBYEHHS TEMU JUCUUIUIIHU ,JIpoTHnoxkexHe
BOJIONIOCTAaYaHHs 3 TPOBEJICHHS BUIPOOYBaHb Ha BOJOBIAAAa4y BOJOMPOBIIHUX
MEpPEX;

— TECTyBaHHS THX, XTO HABYAETHCS, 3 SKOCTI BHBYCHHS 3alpPONOHOBAHOI
TEMH.

HaBuanbHO-TECTOBUI CUMYIISITOP CKIAAAETHCS 3 HACTYITHUX PO3ILTIB:

— MOCTAHOBKA 3aBJaHHA Ta BUOIp 00’€KTa, /Ui SIKOTO OyAyTh MPOBOAUTHUCS
BUNPOOYBaHHS Ha BOAOBIIAAUY;

— CTHCIUH ONMUC TPOBEJACHHS TIEpIIOr0 eTanmy BHUIPOOYBaHb Ta HWOTO
peaizaliis TUM, XTO HAaBUA€ThCS;

— CTHUCIUU OINUC TPOBEJECHHA JAPYroro eramy BUIIPOOyBaHb Ta BiJI€O
JEMOHCTpalliss Horo peanizaimii (B 3aJIeXXHOCTI Big BHOOpPY, 3poOJeHOro Ha
NepIoMy erari);

— 3aBAaHHSA JUIsi BUKOHAHHS TPEThOTO €Talmy BHUIPOOyBaHb Ta MHOTO
peaizaliis TUM, XTO HAaBYA€EThCS;

— OIllHKa SKOCT1 OBOJIOAIHHA TeMmoio ,,BumpoOyBaHHS Ha BOJIOBiIavy
BOJIOIIPOBIJTHUX MEPEXK’.

VY HWXKHIA YacTHHI BIKHA MPOTATOM BCi€i poOOTU Oyne po3MilllyBaTHCS
IIKaja OLIHIOBaHHA, SKa CIOYaTKy Mae€ 3€JIeHUl KOoJip, W0 BIANOBIAAE
makcumanbHoMy Oamy — 100 %. Koskna nis HaBYaromerocss OIIIHIOEThCS Ha
BIPHICTh Ta MPU HEBIPHUX JISIX BIJCOTOK 3€JIEHOIO KOJhOPY LIKAJIH 3MEHIIYEThCS,
IpU LOMY 3pOCTAa€ YEpPBOHA ii YaCTMHA — BIJCOTOK HEBIpHUX Aid. Hampukinii
poOOTH 3 CUMYJISTOPOM Y BIJAMOBIAHOCTI JIO CTaHy IIIKaJd, CTAaBUTHCS OIlIHKA 3a
I’ ITHOQTBHOIO CUCTEMOIO.

Pobomy 3 cumynamopom nompiono noYuHamu_3 pPemenbH020 6UBUEHHS
«/lonomozuyn!!!

MMPOBEJEHHS TOCJIKEHHSA

IMepmmuii eran

3anycTtutu nporpamy «BogoBiggaday.

2. BubOpatu 00’€kT, sSKUW MAKIIOUYEHUH 0 BOJOIPOBIIHOI MEpEexi —
HcumJoea 0yoies.

3. Bukonatu Bci eranu BuUMNpoOOyBaHb Ha BOJIOBIJIady BOJOMPOBITHOT
MEpexi KUTIOBOI OyaiBiIi 3a jgonomorow mpyoku Ilime ta 3anectu 10
tabmmmii 3.1 poGodoro 30mUTy BCi JaHl, pO3paxyHKOBI MapaMeTpu Ta
OTpUMaHY OLIHKY.

4. 3poOUTH BHCHOBOK 3 TOSICHEHHSIMHU IIIOJI0 MOJKJIMBOCTI BOJIONPOBIIHOI
Mepexi 3abe3nmedynTH  1Mojady  HEOoOXigHOI KUIBKOCTI BOAWM  HA
MOXKEKOTACIHHS )KUTIIOBO1 OY/TIBIIL.

=
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JApyruii etan
3anycTuTty niporpamy «BooBigaaday.
Bubparn 00’€kT, SKMM MIAKIIOYEHUNW 0 BOJOMPOBIIHOT MEpekKi —
2pomaocevka 0yoiens.
Bukonatu Bci ertanmu BumpoOyBaHb Ha BOJOBIAAa4y BOJONPOBIIHOI
MEpeXi TpoMaAChKOi OymiBmi 3a momomorow npucmporw «CBy Ta
3aHectd A0 Tabmuui 3.1 poOodoro 30HIMTY BCi JaHi, PO3PaxyHKOBI
napaMeTpH Ta OTpUMaHy OLIHKY.
3poOUTH BHCHOBOK 3 TOSICHEHHSMH IT[OJI0 MOMJIMBOCTI BOIOIPOBITHOT
Mepexi 3a0e3nmeuuTd Mmojady HEOoOXiAHOi KUIBKOCTI BOJM  Ha
MOKEKOTraCiHHS TPOMAChKO1 OY/IIBIIL.

Tperiii eTan
3anmycTuTy iporpamy «BooBigaaday.
Bubparn 00’€kT, SKMH NIAKIIOYESHUNW 0 BOJOMPOBITHOT MEpekKi —
eupoOHUYa 0y0iesl.
Bukonatu Bci ertanmu BuIpoOyBaHh Ha BOJOBIAIA4y BOJIOMPOBIIHOT
Mepexi BHUPOOHHMYOT OYIIBIII 32 JOTMOMOIOI0 CH180/14-8000Mipa Ta
3aHecT a0 Tabiumi 3.1 poOoYyoro 30WMUTYy BCl JlaHl, PO3pPaxyHKOBI
napameTpH Ta OTPUMAaHY OIIHKY.
3po0OUTH BHUCHOBOK 3 TMOSICHEHHSIMHU IIOJI0 MOKJIMBOCTI BOIOMPOBIAHOL
Mepexi 3a0e3nmeuuTd Tojady HEOoOXIHOI  KUIBKOCTI BOJAM  Ha
MOKEKOTraciHHS BUPOOHUYO1 OyAiBIIl.

YerBepTui eran
3anmycTuTy iporpamy «BooBigaaday.
Bubparn 00’€kT, SKMH MIAKIIOYESHUNW 0 BOJOMPOBITHOT MEpekKi —
acumaoea 0yoiens.
Bukonatu Bci etanmu BunpoOyBaHb Ha BOJOBIAAa4Yy BOJOIPOBIIHOI
MepeXi JKUTIOBOI OYIiBIl 3a JOMOMOTOI EMHOCHI 3 200UHHUKOM Ta
3aHecTd A0 Tabmuui 3.1 poOodoro 30WIMTY BCi JaHl, PO3PaxyHKOBI
napameTpu Ta OTPUMAaHY OI[IHKY.
3po0OUTH BHUCHOBOK 3 TOSICHEHHSIMH IIIOJI0 MO>KJIMBOCTI BOJIOIPOBITHOT
Mepexi 3a0e3nmeuuTd Tojady HEOoOXIHOI  KUIBKOCTI BOJAM  Ha
MOKEKOTaCiHHS KU TIIOBOT OYI1BIIL.



Tabmuis 3.1 — TaGnuust pe3ynpTaTiB MPOBEIECHHS pOOOTH

Ha3Ba nanux ta pe3yJbTartiB Mepumii . - YerBepruii
JApyruii eran | Tperiit eran
BUINIPOOYBAHHS eran eTan
Bynisns Kumnoea | I'pomaoceka | Bupoonuua | Kumnoea
KinpkicTh moBepxiB —
06’em, KyO.M
CryniHb BOTHECTIHKOCTI — — —
Kareropis 3a BHOYXOIOXEXKHOIO
Ta MOKEXKHOI HEOE3MEKOI0
HopmartuBHi BuTpatu BOAM Ha
HOXeXKOoraciHHs, Qyopy, 1/C
Tpyoka Ipucmpin Cmeon- Emnicmeo 3
[Tpunan . .
Ilimo «CB» 8000Mip 200UHHUKOM

(Oopisuroe

KintbKoCcmi
KinpkicTe npusnais cmeonis)
Kinpkicts [T
KinpKicTh MokeXHUX pyKaBiB

(Oopisuroe

KitbKoCmi
KinbkicTh MoXeXHUX CTBOJIB npunadie)

JliameTp HacaaKu cTBOJA, d, MM

ITokasanusa ManoMeTpy, Hy, M

O06’eM emHOCTI V, 11

Ta 4ac 11 3aloBHEHHS {, ¢

@dakTU4HI  BUTpATH BOOU 3

BOJIONPOBIAHOT Mepexi, Qgaxr, J1/C

BucHoBOK

BigcoTok mkanay OIiHIOBaHHS

Yac mpoxoKEHHS eTaIy

Ominka

39



ce e
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ce e

BucHOBOK Ta npomno3uilii Mo NepuoMy eTaimy:

.................................................................................................

.................................................................................................

.................................................................................................

.................................................................................................

.................................................................................................

KonTpo/abHi nMTaHHA

1. SIxa meTa poBe/IeHHS BUMPOOYBaHb Ha BOJIOBI AUy ?
2. SIx BuOpaTu miciie Ta Jyac MpoBeJICHHs BUTPOOYBaHb Ha BOAOBI AUy ?
3. HamasnoiiTe cxemMaTH4HO OCHOBHI MpuiIau (IIICTh MPUIaIiB) BUSHAUYCHHS

BOJIOBI/I/Iaul BOJOMPOBIIHUX MEPEXK Ta HAMUINITH (HOPMYIU ISl TEPEepPaxyHKY
BUMIPSIHUX BEJTMYUH B BUTPATH BOJIU.

ce e

ce e

ce e

ce e

ce e

ce e

ce e

Bianosiai Ha KOHTPOJILHI MUTAHHS

...............................................................................................

...............................................................................................

...............................................................................................

...............................................................................................

...............................................................................................

...............................................................................................

...............................................................................................
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KonTtpoJsbHa po6oTa «BunpoOyBaHHsI HA BOAOBI/Ia4y BOJXOINPOBITHUX
Mepexr»

KonTponbaa pobota CKIAJa€ThCSA 3 I ST 3a71ad, BUXIMHI JaHl IS SKHX
chopMyIbOBaHI B 3arajJbHOMY BUTJISIIL:

Buznauumu dhaxmuuny 60006iooauy 6000npoeionoi mepexci, nopieuamu it
3 HOPMAMUEHOI MA 3D00UMU GUCHOBOK NPO MOMCAUGICHIL UIET Mepexc
3a0e3neuumu nooayy 600U HA ROMHCEHCO2ACIHHAL.

V tabnumi 3.2 HaBeeHl 3arajbHi BUXIJIHI JaHl JJId BCIX 3ajad4, SIKi HEOOXIHI
JUTSl BUBHAYCHHS HOPMATUBHUX BUTPAT BOJW HA TIOKEKOTACIHHS (JI0IaTOK 5).

Ilepma 3agaya. HeoOXiqHO BU3HAYUTH BOJOBIIIAYY MEpEXK1 MPU MPOBEAECHHI
BUNPOOYBaHb 00’ €MHUM CIIOCOOOM (BUX1JHI AaH1 HaBeeH1 y Tabnuisax 3.2 ta 3.3).

Jlpyra 3apaya. HeoOXiaHO BUSHAYUTH BOLOBIIIAYY MEPEXKi MPU MPOBEACHHI
BUIIPOOYBaHb 3a 1onoMororo Tpyoku Ilito (BuXiiHI 1aHl HaBeleHl y Tabuuuax 3.2
Ta 3.4).

Tperst 3apa4a. HeoOXifHO BU3HAYMTH BOJOBIANa4y MEPEXKI HPH MPOBEICHHI
BUNPOOYBaHb 3a JIOMIOMOI'0I0 CTBOJIa-BOJIOMIpa (BUX1AHI JJaH1 HABEJICH1 y TaOJIUIISIX
3.2 Ta3.4).

Yersepra 3a1a4ya. HeoOXiHO BU3HAYNTH BOJOBiAaYY 30BHIIIHBOI MEPEXxi
BHCOKOTO TUCKY MpH npOBez[eHm BI/IHpO6YBaHI> HEPIINM CIIOCOO0M — TOOTO CTBOJIU
BCTAHOBJIIOIOTHCSI Ha caMiil BHCOKIA ToYlll OyniBil (BMXIJHI JaHI HaBelEHl Y
tabmumax 3.2 ta 3.5).

I’'asra 3amaya. HeoOXigHO BHW3HAYUTH BOJIOBIJJIauyy 30BHIIIHBOI MEPEXKi

BHCOKOI'O0 TUCKY MPU MPOBEICHHI BUNMPOOYBAHb JIPYTrUM CIOCOOOM — pyKaBHI JIiHI{
MPOKJIAIAI0THCS TI0 TIOBEPXHI 3eMJI1 (BUX1/IHI JIaH1 HaBe/eHl y Tabmuisx 3.2 ta 3.5).
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Tabmuis 3.2 — BuxinHi gaHi 10 po3paxyHKY BOAOBIIAaul BOJAOIPOBITHOT MEPEXi

Ocmanns
uugpa nomepa
3anikoeoi
KHUMCKU

THT OyTiBIII

rpoMaJichka

BHpPOOHHYA

JKHUTJIIOBa

TrpoMaacCbKa

BUPOOHMYA

JKHUTJIOBa

rpoMajicbka

BUPOOHMYA

JKHUTJIOBa

BUPOOHUYA

o0'em  Oynismi,
M3; KIIBKICTh
MIOBEPXiB
(6ucoma 00HO2O
noeepxy 3 m)

6 THC. M3,

7 moBepxiB

3
1 Thc. M

20 Tuc. M° ,
14 moBepxiB

26 THC. M3,
9 moBepxiB

52 tuc. M°

55 Tuc. m° ,
25 moBepxiB

20 Tuc. M3, 12
MOBEPXiB

250 THC. M

b

3

40 tuc. m
20 moBepxiB

100 Tuc. m°

KaTeropis
OyniBii 3a
BUOYXOTIOKEKHO
10 Ta MOKEKHOK
HeOEe3IEKOIO,
CTYIIIHb
BOTHECTIMKOCTI

LB

I, T

I, B

11, B

Tabmuusg 3.3 — Buxigni na#i 10 00 €éMHOT0 cnoco0y MpOBEICHHSI BUIT

poOyBaHb

Ocmannsa yugpa
HOMepa
3a1iK0601
KHUJMCKU

Tun mepexi

BHYTPIIITHS

30BHIIIHA

BHYTPILIHS

30BHINIHA

BHYTPIIIHS

30BHINIHA

BHYTPILITHS

30BHIIIHA

BHYTPIIITHS

30BHINTHA

O0'em Oaxka, V,

M3

0

Iy

>
~J
(9]

p—

—_
\O]
W

1

W

—_
~
W

\S)

o
[\®]
9]

2

W

(O8]

Ilepedocmannsn
uugppa nomepa
3a1iK060¥
KHUJCKU

Yac 3amoBHEHHI
Oaka, t, C

100

125

150

175

200

225

250

275

300

325
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Tabnuns 3.4 — Buxigni nadi 70 MpoBeIeHHs! BUITPOOYBAaHHS 3a I0IIOMOTOI0 TPYOKHU
ITiTo 1 cTBOJIa-BOTIOMIpa
Ocmannsa yugpa

Homepa 0 7 2 3 4 5 6 7 8 9

3a1iK0601

KHUMCKU

Tun mepexi
= | 5| s| 8| 5| 8| s | 8| 5| &
5 | Z g | 2 5 | 2 5 | 2 5 | 2
= a, g Q, g a, i a, = &
| | Bl 5| E| | E| =] & | &
2| E| 8| E| 8| E| 8| E| 8| &

[Tokazanus

MaHomerpa 35 40 45 50 55 60 65 70 75 80

Tpyokn  Iliro,

Hy, M

Ilepeoocmannsn

uud»pa. nomepa 0 7 2 3 4 5 6 7 8 9

3a1iK0601

KHUMCKU

Hiamerp HacaIku
CTBOJIA, dy, MM
Ilokazanns
MaHOMeTpa
CTBOJIA-
BOJOMipa, H,, M

13 16 19 22 13 16 19 13 16 19

35 40 45 50 55 60 65 70 75 80

Tabmuus 3.5 — Buxigai gaHi 70 NOpoOBEAEHHS BUMNPOOYBaHb 30BHINIHHOTO
BOJIOITPOBOJIY BUCOKOI'O TUCKY
Ocmannsa yugpa
Homepa 3anikogoi | 0 1 2 3 4 5 6 7 8 9
KHUJICKU
[Toka3zanus
MaHoMmeTpa, H,, M
Ilepedocmannsn
yugpa nomepa 0 1 2 3 4 5 6 7 8 9
3a/1iK0GOT KHUMCKU
Bucora

BCTAHOBJIEHHS 16 35 44 49 30 33 36 42 45 48
ctBojia, 1, M

50 60 70 80 90 100 | 110 | 120 | 130 | 140
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Po3zeé’azanna 3aoau

1. HeoOXiqHO BU3HAYUTH BOI[OBII[I[aqy Mepem P TIPOBEICHH] BUMPOOYBaHb
00’eMHHUM crtiocoboM (BUX1HI AaH1 HaBeaeH1 y Tadaumsx 3.2 ta 3.3).

Jlano:

THIT MEPEXKI,
THII Ta
XapaKTEPHUCTH
Ka OymiBil,

00’ eMHHI
cIiocio

v

t

Q(baKT —~?

Po3B’s13aHHs:

1) BusHayaemMo HOpMATHMBHI BHUTpPATH BOJM Ha MOMKEKOTACIHHS
(momartok 5).

2) a) Jlnst BHYTPIIIHBOT'O MPOTHUIIOkKEKHOTO BojtonpoBoay (BIIB):
— BHU3HAYAEMO KUIBKICTh TMOXEKHUX KpaH-KOMIUIEKTIB, SKa
JIOPIBHIOE KIJIBKOCTI CTPYMEHIB Ha KOKHY TOUYKY ITPUMIILICHHS:

NOKK = Nerp -
0) J1711 30BHIITHBOTO MPOTHUIIOKEXKHOTO Bogomposoay (3I1B):
_ Quoxc
p.JIL 5 °
n

— BU3HAYA€MO KUTBKICTh PyKaBHUX JIIHIMK: N

. . . . JIL
— BU3HAYAEMO KUIBKICTh MOKEKHUX TAPAHTIB: N = PL
3) Buznauaemo (pakTuyH1 BUTpaTH BOIU:
\Y
Q(baKT - T
4) TlopiBHIOEMO (haKTHYHI Ta HOPMATHBHI BHUTpPAaTH Ta POOUMO
BUCHOBOK IPO MOXJIUBICTh 3a0€3MEUEHHSI MEPEKEI0 MPOIYCKY

HOPMATHUBHHUX BUTPAT BOJH.

Binnosinb: mepexxa 3Moxe (He 3MOKe) 3a0€3MeUYUTH MPOIYCK HEOOX1THUX

BUTPAT BOJIU HA MOKEXKOTACIHHA, Oypaxr =

ooooooooooooooooooo
ooooooooooooooooooo
...................

..................

J/c.

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

...............................................................................



2. HeoOxi1HO BU3HAUNUTH BOJOBIaYy MEPEXkKi P MPOBEICHHI BUIIPOOYBaHb
3a monoMororo Tpyoku I1ito (BuximHI JaH1 HaBenAeH! y Ta0muipix 3.2 ta 3.4).

JlaHo:

THUI MEPEXI,
THUTI Ta
XapaKTEPUCTH
Ka OyiBiIi,
TpyOKa IliTo

Po3B’s13aHHs:

1) Buznagaemo BHUTpaTH BOAM HA MOXKEKOTACIHHS (HOJATOK 5).

2) a) Jlng BHYTPIIIHBOTO MPOTUIIOKEKHOTO Bogorporoay (BIIB):
— BHU3HAYa€EMO KIJIbKICTh HEOOXIMHUX pyKaBHUX JiHIN, sKa
3QJICKHUTH Bl KUUIBKOCTI MOXKEKHUX KPaH-KOMILUICKTIB Ta JOPIBHIOE
KUTBKOCTI CTPYMEHIB Ha KOXKHY TOUKY IMPUMIIIICHHS:

Np.1. = NIKK = Nerp -
0) 17151 30BHIITHBOTO MPOTUIIOKEKHOTO BogonpoBoay (3I1B):

_ Qrox
p.aI. 5

n

— BU3HAYa€MO KUIBKICTh PYKaBHHUX JIHINA: N

p.JL.

— BU3HA4a€MO KUIBKICTB IOKEKHUX T1IPaHTIB: N =

3) Buznauaemo (pakTu4H1 BUTpATH BOJIU:

2
nd
Q(baKT = np.n.TH\/ngM .

4) TlopiBHIOEMO (aKTUYHI Ta HOPMATHUBHI MOXEXHI BUTPAaTH Ta
poOMMO BHCHOBOK IIPO MOXJIMBICTH 3a0€3MEUEHHSI MEPEKEI0
IIPOITYCKY HOPMATHUBHUX BUTPAT BOAM.

Binnosinb: mepexxa 3Moxe (He 3MOXke) 3a0€3MEYUTH MPOIYCK HEOOX1THUX
BHUTpAT BOJH Ha MOXKEXKOTACIHHA, Qpaxr = a/c.

...................

...................

...................

...................

...................

...................

...................

...................

...................

...................

..................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

.................................................................................



3. HeoOxiaHO BU3HAYUTH BOJOBIa4y MEpeki MPH MPOBEICHHI BUIIPOOYBaHb
3a JIOTIOMOTOI0 CTBOJIa-BOIOMipa (BUXI1IHI JaH1 HaBeaeH1 y Tabmuisx 3.2 Ta 3.4).

Jlano:

THUIT MEPEXKI,
THII Ta
XapaKTEPUCTH
Ka OymiBil,
CTBOJI —
BOJIOMIp

dy

H,

M
Q(baKT -7

Po3B’si3anHs:

1) Buznauaemo BUTpaTH BOJM HA MOKEKOTACIHHS (TOIATOK 5).

2) a) Iy BHYTPIIITHBOTO MPOTUIIOKEKHOTO Bogorporoay (BIIB):
— BHU3HAYa€MO KUIbKICTh HEOOXiHUX pYKaBHUX JiHIM, fKa
3QJIKUTH BT KUTBKOCTI MOXKEXKHUX KPaH-KOMILICKTIB Ta JOPIBHIOE
KUIBKOCTI CTPYMEHIB Ha KOXKHY TOUYKY MPUMIIICHHS:

Np.. = NIKK = Nerp -
0) 151 30BHIITHBOTO MPOTUIIOKEKHOTO BogonpoBoay (311B):

— BU3HAYA€MO KUTBKICTh PYKaBHUX JIiHIM: Ny, 5 = —QHE?)K ,

Np.on.

— BA3HA4Ya€MO KUIBKICTB ITOKEKHUX T1IPaHTIB: N =

3) Buznauaemo pakTuyH1 BUTpaTH BOIU:

2
nd
Qq)aKT = np.n.THxlngM .

4) TlopiBHIOEMO (PaKkTUYHI Ta HOPMATHUBHI IMOXKEXKHI BUTPATU Ta
poOMMO BHMCHOBOK IPO MOXJIUBICTh 3a0€3MEUEHHS MEPEXKEI0
IPOITYCKY HOPMAaTHBHUX BUTPAT BOJM.

Binnosinb: mepexxa 3Moxe (He 3MOKe) 3a0€3MeUYUTH MPOIYCK HEOOX1THUX

BUTPAT BOJIU HA MOXKEKOTACIHHA, Oyaxr =

ooooooooooooooooooo
ooooooooooooooooooo
ooooooooooooooooooo
ooooooooooooooooooo
ooooooooooooooooooo
...................
...................
...................
...................
...................
...................

J/c.

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................



4. HeoOXxiTHO BHM3HAYUTH BOJOBIJAA4Yy 30BHIIIHBOI MEpPEki BUCOKOTO THCKY
Ipu TPOBEICHHI BI/IHp06YBaHB nepuIM Cmoco0oM — TOOTO pyKaBHI JIiHii
MPOKJIAIA0THCS 0 HAWBWINOI TOYKH HaWBUIOI OyAiBii (BUXiJHI TaHI HaBEACHI Y
tabauisax 3.2 ta 3.5).

JlaHo:
3I1BBT,

THII Ta
XapaKTEPUCTH
Ka OymiBmi,
BUIIPOOYBAaHH
S 3a TEPIIAM
crrocobom

Po3B’s13aHHsA:
1) BuzHauaemo mo>kexHi BUTPATH BOJM, SIK1 CKJIAJAlOTHCS 3 BUTPAT
BOJIM Ha 30BHIIIHE Ta BHYTPIIIHE MOXKEKOTACIHHS (JOJATOK 5).

— QHO)K

2) BuzHauaeMo KiIbKICTh PyKaBHHX JIHIN: Ny ; = z

p.JI.

3) BusHadaeMo KiJIbKICTh MOXKEXKHUX T1APAHTIB: N =

4) BuznauaeMo (pakTU4YHI BUTPATH BOJIH:

— Jurst pyKasiB fiamerpoM 66 MM (11): Qpagxr =Np.1.

— U1 pyKaBiB aiameTpoM 77 MM (1): Q(baKT =Np.1.

ne T — BUCOTa BCTAHOBJIEHHS CTBOJIA, M;

Sp, Sy — OIIp OJHOTO PyKaBa, OIIP HACAJKHU CTBOJA (IOJATOK 2).

5) IlopiBHIOEMO (DaKTHMUHI Ta HOPMATUBHI MOKEKHI BUTpaTH Ta
poOMMO BHCHOBOK NP0 MOXJIMBICTh 3a0€3MEUEHHSI MEPEKEI0
IPOIYCKY HOPMAaTUBHUX BUTPAT BOJIH.

Binnosinb: — aya pykasiB aiametpoM 66 MM: Mepexa 3MOXKe (HE 3MOXKE)
3a0€3MEeYUTH MPOIYCK HEOOXITHUX BUTPAT BOIU HA MOKEKOTACIHHA, Ogpaxr =

a/c;

— JUIsL PyKaBIB JIIAaMETPOM 77 MM: Mepexka 3MOKe (He 3MOxKe) 3a0€3MeIUTHU MPOITYCK
HEOOX1IHUX BUTPAT BOAH HA MOKEKOTACIHHSA, Ogaxr = a/c.

...................

...................

...................

...................

...................

...................

...................

...................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................

................................................................................



5. HeoOxiiHO BU3HAUWTH BOJOBIA/IaYy 30BHIIIHBOI MEPEXKi BUCOKOTO THCKY
IpU TPOBEACHHI BHUIPOOYBaHb JAPYTUM CIIOCOOOM — TOOTO pyKaBHI JIiHIL
IPOKJIAAAI0ThCS IO MOBEPXHI 3eMJll (BUX1JIHI 1aH1 HaBeAeH1 y Tabauisx 3.2 ta 3.5).

Jlano:

3I1BBT,

THII Ta
XapaKTEPUCTHKA
Oy B,
BUIPOOYBAHHS
3a IPYTUM
CII0COO0OM

Po3B’s13anns:
1) BusHauaemMo TOXXEXHI BUTpPaTH BOJM, SKI CKJIATAIOThCSA 3
BUTPAT BOJM Ha 30BHIINIHE Ta BHYTPIIIHE ITOKEKOTaCIHHS
(momatok 5).

_ Qrox

2) BusHagaemo KiMBKICTb PYKaBHUX JHIA: Ny 5 5

n

. . . . JLL
3) Bu3HauaemMo KUIBKICTh MTOKEKHUX TAPAHTIB: N = BT

4) BuzHauaeMo (pakTU4YHI BUTPATH BOJIH:
— TUIS pYyKaBiB JiaMeTpoM 66 MM (H):

HM .

NySp + Sy

—  qud pyKaBiB JiaMeTpoM 77 MM (H):
HM

NySp + Sy

Q(baKT =Np.

Qq)aKT =Np..

ne Sp, Sy — omip OJHOro pyKapa, OIip HACAJIKU CTBOJA (J0JaTOK
2).

5) IopiBHIOEMO (haKTHYHI Ta HOPMATHBHI BUTpPATH Ta POOUMO
BUCHOBOK TMPO MOXJIUBICTh 3a0€3MEUEHHSI MEPEKEI0 MPOIYCKY
HOPMATUBHUX BUTPAT BOJM.

BinnoBinb: — a1 pykaBiB miameTpoM 66 MM: Mepexka 3MOxKe (HE 3MOXKE)

3a0€3MEeYUTH MIPOIYCK HEOOXITHUX BUTPAT BOAU HA MOKEKOTACIHHA, Oparr =

a/c;

— JUTsl pyKaBiB JiaMeTpoM 77 MM: Mepexa 3MOoKe (He 3MOXKe) 3a0e3MeYUTH TPOITYCK
HEOOX1IHUX BUTPAT BOJU HA MOKEKOTACIHHA, Ogparr = J/c.

ooooooooooooooooooooo

ooooooooooooooooooooo
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.....................

.....................

.....................

.....................

.....................

.....................

..............................................................................

..............................................................................

..............................................................................

..............................................................................

..............................................................................

..............................................................................
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JTOJATKH

Jonarok 1

Tabauus HAMOPiB, BUTPAT BOAM TA JOBKUH KOMIIAKTHUX CTPYMEHIB JJIsl
HACAJIOK JiaMeTPoOM /10 25 MM

Paniyc (1oB:xuHa) aii JliameTp HacaaKu cTBOJA, 0, MM
KOMIIAKTHOI YaCTHHH 13 16 19 22
cTpymens, R,, m H,m | q,a/c| Hwm | q,a/c | Hwm | q,a/c | Hm | Q,a/c

10 14,9 2,3 14,1 3,3 13,6 4,6 13,2 6,1
13 21,4 2,7 19,7 4 18,7 54 18 7,2
15 26,7 3 24 4,4 22,6 6 21,6 7,8
17 33,2 3,4 29,2 4,8 27,1 6,5 25,7 8,5
18 37,1 3,6 32,2 51 29,6 6,8 28 8,9
19 41,7 3,8 35,6 5,3 32,5 7,1 30,5 9,3
20 46,8 4 39,4 5,6 35,6 7,5 33,2 9,7
21 53,3 4,3 43,7 5,9 39,1 7,8 36,3 | 10,1
22 60,9 4,6 48,7 6,2 43,1 8,2 39,6 | 10,6
23 70,3 4,9 54,6 6,6 47,6 8,7 434 | 11,1
24 82,2 53 61,5 7 52,7 9,1 47,7 | 11,7
25 98,2 5,8 70,2 7,5 58,9 9,6 52,7 | 12,2
26 — — 80,6 8 66,2 | 10,2 | 58,5 | 12,9
27 — — 94,2 8,6 75,1 | 10,9 | 65,3 | 13,7

H — nanip nepen cTBOJIOM (BUIbHUHM HaMIp), M;

J — BUTpATH BOJM 31 CTBOJIA, JI/C;

R« — paniyc (DoBxuHa) Jii KOMIAKTHOI YaCTUHU CTPYMEHS, M;

d,, — miaMeTp HacaJKu CTBOJIA, MM.

Honarox 2

3Ha4YeHHs ONOPIiB MOKEKHUX PYKaBiB Sp (Sm)

MiameTp pykaBa

Omnip nmoxkesxkHoro pykasa Sp (Sm)

d, mm JUIS MPOTYMOBAHMUX PYKAaBiB | IJis HEMPOTYMOBAHUX PYKaBiB
51 0,13 0,24
66 0,034 0,077
77 0,015 0,03
89 0,007 -
3HaveHHs ONMOPIB Ta NPOBIAHOCTI MOKEKHUX CTBOJIIB
HMiamet .. iamert ..
Hacazmﬁ Omip cTBOJIA Mposinnicts fl[acankfl Omip cTBOJIA Tposinnicry
CTBOJIA Sy creoqa CTBOJIA Sy creoqa
d, mm p d, mm p
13 2,89 0,588 28 0,134 2,73
16 1,26 0,891 32 0,079 3,56
19 0,634 1,26 38 0,040 5,02
22 0,353 1,68 50 0,0132 8,7
25 0,212 2,17 65 0,0053 13,74
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Hopatok 3

3HaveHHs1 mapaMeTpiB a Ta b XapaKTepUCTHK MOKEe:KHUX HACOCIB

Mapka Hacoca a b
MII-600 88,2 0,242
MII-800b 59,0 0,048
MII-1600 102,6 0,016
ITH-30K 110,6 0,0104
ITH-40Y 110,6 0,0098
ITH-60b 120 0,004
I[THC-110 111,7 0,0014
Honarok 4
Ta0uuust onopiB TPYO B 3aJ1€KHOCTI BiJ IX AiamMeTpy
Hiamerp Tpyon Omnip Tpy0, A (nas ( m/c)
d, mm cTaJIeBi YaBYHHi
50 11080 13360
70 2893 -
80 1168 1044
100 267 339,1
125 86,2 103,5
150 33,9 39,594
175 20,79 —
200 6,959 8,608
250 2,187 2,638
300 0,8466 0,9863
350 0,3731 0,4368
400 0,1859 0,2191
450 0,09928 0,1187
500 0,05784 0,06782
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JlopaTok S

Hopmu BUTpPAT BOAM HA 30BHIIHE TA BHYTPILIHE MOKEKOTACIHHS OyaiBesb
Pi3HOT0 MPU3HAYEHHSA

JIbH B.2.5-74:2013 «BonmonocTtadanns. 30BHIIIHI Mepexi Ta ciopyan. OCHOBHI
— DBwurpatm BOIM Ha 30BHIIIHE
MOXKE)KOTACIHHS KUTJIOBUX Ta TPOMAICHKUX OyIiBeh

IMTOJIOKCHHA IIPOCKTYBAHHA,

tabmui 4

Butpatu Boau Ha OJIHY MOKEXKY, JI/C, HA 308HIUIHE
MOKEKOTACIHHS JKUTJIOBHX i rpoMaacbKuX OyaiBeib
IIpusHavyeHHst R .
P—— _npu 00 emax 6yn13e.111;, THCM
YA mol | Bigl mo |Big S mo 25| Bix 25 o | Bix 50 mo
BKIIOY. | 5 BKimro4. | BKIIo4. |50 Bxmrod. | 150 BkIrO4.
JKutiosi OyJIMHKHU
OJHOCEKIIIHHI Ta
0araTocekIHi 3a
KUJTbKOCTI IMOBEPXIB:
o 2 sxiroy.| 10 10 — — -
Bix 3 mo 12 Bxmrou.| 10 15 15 20 -
te came 13 — 16 BkIIIOU. — — 20 25 -
17 — 25 BKJIIOU. - - - 25 30
I'pomanceki  OyIUHKH
3a KIJIbKOCTI TTOBEPXIB:
mo 2 Bkmrou.| 10 10 15 - -
B1J 3 10 6 BKIIIOY. 10 15 20 25 30
Te came 7 — 12 BKIIOY. - - 25 30 35
13 — 16 BKIIIOU. - - - 30 35
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IMOJIOKCHHA IIPOCKTYBAHHAI,

Tabmug S

IIpoaos:xeHHs K0oaaTKa S
JIbH B.2.5-74:2013 «Bononocrauanns. 30BHIIIHI Mepexi Ta ciopyid. OCHOBHI

— BI/ITpaTI/I BOJHW HaA 30BHIIITHE

MOKEeKOTaciHHS OyAiBesIb BUPOOHHYOT0 200 CKJIAJCHKOr0 MPU3HAYCHHS IIUPHUHOIO

He OubIe HiXK 60 MeTpiB

; Burpara Boau Ha 306HiUIHE TOKEKOTACIHHSA
Kareropis . ——
v iBai 3a OyaiBesib BUPOOHMYOI0 200 CKJIAACHKOTO
yasJ NPU3HAYEHHSI HA OJIHY MOXKeEXKY, JI/C, MPU 00’ emMax
. BHOYXOIIO . 3
Cryninb OyaiBeJib, THC. M
. | KEeKHOIO - -
BOTHeECTI a Bin Bin BIJI BiJI
MKOCTI Bigx 3 | BIA S 200 400
. MOKEKHO 7o 3 20 o | 50 mo
OyniBeJib n05 | o 20 110 110
1) BKJIIOY 50 200
BKJIIO | BKJIIO 400 600
He0e3MeKo BKJIIO | BKJIIO
q. q. BKJIIO | BKJIIO
10 q. q.
q. q.
I, II | | 10 10 10 10 15 20 25
I, 11 A,b,B 10 10 15 20 30 35 40
11 || 10 10 15 25 35 — —
11 B 10 15 20 30 40 — —
[1la || 10 10 15 15 20 — —
I1la A,b,B 15 15 20 25 35 - -
1116 I, 11 15 20 25 35 - - -
1116 B 20 25 30 45 - - -
IV || 10 15 20 30 — — —
IV,V B, I 15 20 25 40 — — —
IVa || 20 25 30 40 — — —
IVa 25 30 35 50 - - -
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IIpoxoB:keHHs 10aaTKA S

JABH B.2.5-64:2012 «BaHyTpimHiii BOJOMPOBIA Ta KaHaji3allis», TaOIULs

3 — BuTpatu Boau Ha BHYTPINIHE ITOXEKOTACIHHS JKUTJIOBHX Ta TPOMAJICBKUX
Oy1iBeJIb

MiunimanbHa
BUTpPATa BOAU HA
c o SHYmMPpIWHE
- KinbkicTs .
Tun 6yaunky, OynisJii, cnopyau . MOKeKOraciHHA,
CTPYMeHiB
a/c,
HA OIUH
CTPYMiHBb
1. ZKutsaoBi OynMHKH
HiJBUIIEHOI TOBEPXOBOCTI YMOBHOIO BHCOTOIO 1 o5
265M<H<47m '
BHCOTHI YMOBHOIO BUCOTOIO 47 M <H < 73,5 M 2 2,5
BHUCOTHI YMOBHOIO BUCOTOI0 73,5 M <H < 100 m 4 2,5

2. I'ypToxuTKH, TPOMAJACHKI OyaiBJIi i ciopyau, KpiMm nepesiyeHux B 3, 5, 6, 7, 8
yMOBHOI0 BucoToro H < 26,5 M, 06’emom Big 5000

M° 10 25000 M 1 2,5
Te caMme 00’ emoM O1ibItre 25000 m3 2 2,5
MIJBUIIEHOI TIOBEPXOBOCTI yMOBHOIO BHCOTOIO 2 o5
265M<H<47M '
Te came 06’ eMoM Gitbme 25000 M 3 2,5
BHUCOTHI YMOBHOIO BUCOTO0 47 M <H < 73,5 m 4 5
Te came i 06°eMoM Ginbie 50000 m° 8 5

BHCOTHI YMOBHOIO BHCOTOIO 73,5 M <H < 100 m 8 5

3. KyJ]LTypHO-B.I/IIIOBl/IIHHl Ta  JA03BULIEBI Bigmosimmo 10 JBH B.2.2-
3aKjIaaM, AakKToBi Ta KOH(pepeHU-3aJIu 3 16:2019

KiHOANapaTyporo

4. AAMiHicTPaTHBHO-NI00YTOBI OyAiBJ1i BUPOOHMYHX MIANPHEMCTB
06’emoM Biz 5000 M° 10 25000 M° 1 2,5
06’eMoM Ginbie 25000 M° 2 2,5
BHUCOTHI YMOBHOIO BHUcOTOI0O H > 47 M 1 00’emom 4 25
110 50000 M ’
Te came i 06’eMmoM 6ibime 50000 m° 8 2,5
S. BararoyHKuioHaJbHi OyAiBJIi

0araTonoBepxoBi yMOBHOIO BHCOTOIO 70 26,5 M, 2 o5
00’emom Big 5000 M 10 25000 M '
Te came 06’ eMoM Oibire 25000 M 3 2,5
MiJBUIICHOI TOBEPXOBOCTI YMOBHOO ; BHCOTOIO | 4 o5
26,5 M <H <47 m, 06’emom g0 25000 m '
Te came 06’ eMoM Oibire 25000 M 4 2,5
BHUCOTHI YMOBHOIO BUCOTOO 47 M <H < 73,5 M 4 5
Te came i 06’emoM Ginbmre 50000 M 8 5
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IIpoaos:xeHHs K0oaaTKa S

Tun 6yaunky, Oyaisui, cnopyau

MiniMajbHa

SHYMPIWHE
MOKeKOraciHHs,

Jalc,
HA OJIUH
CTPYMiHb

KinbkicTs
CTPYMeEHiB

BUTpaTa BOJIMA HA

KoHecii

6. KyabtoBi

oyaiBii

Ta

CIIOPYAH Pi3HHUX
MPOCKTYBaHHS

koH(eciit Ta JIbH B.2.2-9:2018

BignoBigHo 1m0 mnociOHWKA 3
KYJIbTOBHX
OyIMHKIB Ta CHOpPYA pI3HUX

7. HHiznpuemMcTBa TOPriBJIi

06’emoM Bix 5000 M° 10 25000 M° 2 25
06’ emoM Bix 25000 M° 10 50000 M° 3 2,5
06’ emomM 6i1bIe 50000 M 4 25

CIIOPYAH

8. CnoprusHi

Ta

(Qi3KyIbTYPHO-0310pPOBYI

13:2003

BigmosimHo po JIBH B.2.2-

[TpumiTka. 3a HaAsBHOCTI YCTAHOBKM Yy KBApTUPI IOKEKHOTO KpaH-KOMIUIEKTY,
BIJITAJTY’)KEHHSI 70 OKPEMOIro KpaHa, MiHIMallbHa BUTpaTa BOAM Ha IMOXKEKOTaciHHS
KBapTupH npuiimaetncs 0,5 11/c.

JABH B.2.5-64:2012 «BHyTpimHii BOIOMPOBII Ta KaHAi3armis», Tadauusa 4 —
Hopwmu BUTpat Bou Ha BHYTPILIHE OKEKOTACIHHS BUPOOHNYUX Oy IiBENb

Cryninb K . KinbkicTh cTpyMeHiB i MiHIMaJIbHa BUTPaTa BOIM,
BOTHECTIHKOC 5 aTieBroip;;l JI/C, HA OIUH CTPYMiHb, HA GHYMPIUWIHE
Ti yAB MOKEKOTaCiHHA Y BUPOOHHYHX TA CKJIAJACbKUX
BUOYXOIOXKe . . 3
BHUPOOHUYNX OyAiBJIsAX BUCOTOK 10 47 M i 00’€eMOM, THC. M
Ta “KHOI0 Ta . BIJ BIJ BT BIJI BIJI BIJI
cknanepkux | VAN 1055 M 10— | 50— | 100- | 200- | 300 | 400-
OyaiBesb 50 | 100 | 200 | 300 | 400 | 500
I, II, I1la A,b, B 2x25| 2x5 | 2x5 | 2x5 | 2x5 | 3x5 | 3x5 | 4x5
111 B 2x2,5| 2x5 | 2x5 | 2x5 | 2x5
I I, 2x2,5|2x2,5|2x2,5|2x2,5
1o, I\\;’ IVa, B 2x2,5| 2x5 | 2x5
1o, I\\;’ IVa, | 2x2,5 | 2x2,5
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IIpoxoB:keHHs 10aaTKA S

JBH B.2.5-64:2012 «BayTpimiHiii BOAOMPOBI Ta KaHAJ13a1lisay», . 8.3.

8.3 V kBapTupax KHUTJIOBUX OyJAMHKIB YMOBHOIO BHCOTOIO IMOHaa 47 M B
SKOCTI TIEPBUHHOTO TMPHUCTPOIO TMOXKEIKOTACIHHS CIiJ] TependadaTtd yCTaHOBKY
BHYTPIITHBOTO KBApPTUPHOTO MOXKEKHOTO KPAH-KOMIUICKTY BiIIMOBITHO O BUMOT
JABH B.2.2-15:2019 Tta JIBH B.2.2-41:2019 B xommiekrarii 3rigao 3 JACTY EN
671-1:2017, sxuit 3abe3meuye MOXKIUBICTh MOJABAaHHSA BOAU Y OYIb-SIKy TOUKY
KBapTHUPH 3 YPaxXyBaHHSAM JIOBKUHU KOMITAKTHOI YaCTUHU CTPYMEHSI BOJIU 3 M.

JBH B.2.5-64:2012 «BuyTpimHiil BOIONPOBI Ta KaHAi3aMis», M. 8.7, npumiTka
1,2

8.7 BimpHUII THCK y BHYTPIIIHIX MOXEKHUX KPaH-KOMIUIEKTaX TOBHHEH
3a0e3reyyBaTy OTPUMAHHS KOMIIAKTHMX MOXEKHHUX CTPYMEHIB JOBXHMHOIO, SIKa
Mae 3a0e3neuvyBaTd TAaCiHHS TMOXeXl y OyJb-sfKy TOJWHY J100M B HaWBHIIIN Ta
HaWBIIAICHIIIN YacTUHI Oy AMHKY, OB, CIOPYIH.

HaiimMeniry 10BXHMHY Ta pajailyc Jii KOMIIAKTHOI YaCTHMHH CTPyMeEHs Tpeba
OpUiMaTy OJIHAKOBUMH 3 BUCOTOIO NMPUMIIIEHHS, a caMe B1J MIJJIOTH 10 HAaBUIIO1
TOYKHU TEPEKPUTTS (IOKPUTTS), aJie HE MEHIIIE HIXK:

a) 6 M y XUTJIOBHX, TPOMAJICbKUX, BUPOOHUYHUX, aJMiIHICTPATUBHO-
noOyToBUX OyIMHKax, OyAIBISAX, COOPYAAaX MPOMHUCIOBUX MIANPUEMCTB BHCOTOIO
(YMOBHOIO BHCOTOI0) HE BUllEe 47 M;

0) 8 M y KUTJIOBUX OyJMHKAaX BUCOTOIO OUbIlE HIK 47 M;

B) 16 M y TIpoOMajachbKuX, BUPOOHMYMX 1 aJMIHICTPATUBHO-MOOYTOBHUX
OyIIBIISIX, CHOPYJaX MPOMHUCIOBUX MIJMPUEMCTB BUCOTOIO (YMOBHOKO BHCOTOIO)
oinbIIe Hik 47 M.

Ipumitka 1. Tuck y TMOXEKHHX KpaH-KOMIUIEKTaX BHOMPAIOTH 3
ypaxyBaHHSAM BTPAT TUCKY B MOKEKHUX pyKaBax 3aBnoBxkku 10, 15120 m.

Ipumitka 2. J{ns oTpuMaHHS MOXKEKHUX CTPYMEHIB 3 BUTPATOIO BOJU HE
OubIe HIXK 4 JI/C 3aCTOCOBYIOTh TTOXKEXKHI KpaHU 1 pyKaBu aiameTpoMm 50 mwm, Jist
OTPUMAaHHS MOKEKHUX CTPYMEHIB OUIBIIIOT IPOYKTUBHOCTI — JIIaMETPOM 65 MM.

JABH B.2.5-64:2012 «BuyTpimiHiii BOAOMPOBI Ta KaHaTi3amis», m. 8.13

8.13 V madax mnoxkeXHUX KpaH-KOMIUIEKTIB y OyOuHKax, 0yodisisax,
cnopyoax _0yo0b-aK020 RPU3ZHA4eH s, OKPIM PO3MIIICHHS B HUX MOXKEKHOTO KpaH-
KOMIUIEKTY aiameTpoM 50 MM a6o 65 MM, B SIKOCTI OJHOTO 3 NIEPBUHHHUX 3aCO0IB
MOKEKOTACIHHS CJIiJT EepeOAUUTH PO3TAITYBAHHS HOMNCEHCHO20 KPAH-KOMNIEKMY
diamempom 25 mm, BUKOHAHOTO Ta YKOMIUIEKTOBaHOTO BiAnoBiaHo A0 JJCTY EN
671-1:2017 (xpim CKIaACBKUX CHOPY.).

56



IIpoaos:xeHHs K0oaaTKa S

JABH B.2.5-64:2012 «BuyTtpimHiit BogonpoBia Ta KaHaizaiis», m. 10.1

10.1 Cuctemu BHYTpILIHIX BOJOMPOBO/IIB XOJIOAHOI BOJU Tpeba mpuitMaTu:

a) TYMMMKOBUMH, SIKIIIO JIOMYCKAETHCS MepepBa B 1MOJ1a4ul BOJIU 1 IPH KUIBKOCTI
MOKEKHUX KPaH-KOMIUIEKTIB MEHIIE HIXK 12;

0) KUIpLIEBUMU a00 3’€JHAaHMMHU JBOMa BBOJAMHU IIPU JBOX TYIHKOBUX
TpyOOINpoBOJgaxX 13 BiATANy>KEHHSMHU /O CIOXHBA4iB BiJ KOXHOTO 3 HHUX JIs
3a0e3neueHHs Oe3nepepBHOI MMo1a4l BOIH;

B) 30HHUMH, SKIIO CTBOPIOETHCS THUCK Ha HWKHBOMY IIOBEpCi BHIIEC
0,45 MTI]a.

Kinbiesi cucteMu XOJIOIHOT BOJM MOBHHHI OyTH MpHEAHAH1 JO 30BHIIIHBOI
KUTBIIEBOI MEPEK1 XOJIOTHOTO BOJIOMPOBOAY HE MEHIII HIXK IBOMa BBOJIaMH.

JIBa BBOJM 1 OBl TpeOa nepeadavaT Jis:

1) OyauHKiB, OyAiBEIb, CIOPYA Y SIKUX BCTAHOBJICHO 12 1 OUIbIIE MOXKEKHUX
KpaH-KOMILJICKTIB;

2) KUTIOBUX OyIMHKIB 3 uucioM KBaptup Ouibiie HiK 400, kiayOiB i
JI03BUIIIEBO-PO3BAXKATBHUX 3aKJIAJlIB 3 €CTPaj0l0, KIHOTEATPIB 3 YKCIOM MICIb
ourbie Hixk 300;

3) rotemniB BianoBigHo 10 Bumor JIBH B.2.2-20;

4) TeatpiB, KiIyOIB 1 J03BULIEBO-PO3BAKAIBHUX 3aKIadiB 31 CIEHOIO
HE3aJIeKHO BIJT YMCJIa MICIIb;

5) XUTJIOBHUX 1 IPOMAJCHKUX OyIHMHKIB YMOBHOI BHCOTOIO Bil 73,5 M A0
100 M BKIIOYHO;

6) nazeHp mpu yucii micupb 200 1 Oible;

7) npasieHb Ha JB1 1 O1JIbIlI€ TOHH OUIM3HI B 3MiHY.

[Ipy 1bOMY KOXXEH BOJONPOBITHUN BBi po3paxoByeThcss Ha 100 %
PO3paxyHKOBHUX BUTPAT BOJIU.

JIBH B.2.5-64:2012 «BayTtpimHiii BogonpoBia Ta KaHai3alis», m. 11.6

11.6 IlIBuakicTh pyxy BOJM B TPyOOIPOBOJAX BHYTPIIIHIX MEPEK MOBHHHA
OyTH HE OUIBIIE HIXK:

a) 1,5 m/c — myist MmeTaneBux Tpyo;

0) 2,0 M/c — 11 MiJTHUX TPYO;

B) 2,5 M/c — st TpyO 13 MONMIMEPHUX MaTepiaiB;

r) 3,0 M/C — IpH MOKEKOTACIHHI.
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IIpoxoB:keHHs 10aaTKA S

JABH B.2.5-64:2012 «BayTpimHiii BOAONPOBI Ta KaHAJ13aIisDy, TaOIUI 5

= Tuck, MIla, na = = Tuck, MIla, na

N = = Tuck, MIla, Ha =
T o[ g MOKEKHOMY KPAH- |2 & Lo Kpan- | D § TMOKEKHOMY Kpan-
E = = z KOMILIEKTi 3 = Z oMY KP = o KOMILIEKTi 3
2 3|5 2 5 S |KoMIUIeKTi 3 pykaBoM| 5 S
S =2 S [PYKaBOM 3aB/IOBKKH, S S 3ABTOBIKKIL M z g pyKaBom
S 2z g M 2 ¥ ’ 2 ¥| 3aBIOBKKH, M
S H|l = = 2 =)
% 9lo g © X © %
g E S| 10 | 15 | 20 S 10 | 15 | 20 S 10 | 15 | 20
2]
é § JliaMeTp HacaJKM MOKeKHOT0 CTB0JIa, MM

)

13 16 19
Hoowcexncni kpan-komnaekmu d = 50 mm

6 — — — — 2,6 10,092 |0,096| 0,10 | 3,4 | 0,088 | 0,096 | 0,104
8 — — — — 29 | 012 |0,125| 0,13 | 4,1 | 0,129 0,138 | 0,148
10 | — 3,3 10,151 |0,457| 0,164 | 46 | 0,16 | 0,173 | 0,185

12 | 2,6 |0,202 {0,206 | 0,21 | 3,7 {0,192 0,196 | 0,21 | 5,2 | 0,206 | 0,223 | 0,24
14 | 2,8 10,236 10,241 |0,245 | 4,2 10,248 | 0,255 | 0,263 | — — — —
16 | 3,2 |0,316|0,322 0,328 | 4,6 | 0,293 | 0,30 | 0,318 | — — — —
18 | 36 | 0,39 {0,398 0,406 | 51 | 0,36 | 0,38 | 0,40 — — — —
Hoowcexcni kpan-xkomnaekmu d = 65 mm

6 - - - - 2,6 /0088|0089 | 009 | 34 /0,078 0,08 |0,083
8 - - - - 29 /011 |0,112| 0,114 | 41 | 0,114 0,117 0,121
10 | — 331014 /0,143 | 0,146 | 46 | 0,143 0,147 | 0,151

12 | 26 /0,198 /0,199 0,201 | 3,7 | 0,18 | 0,183 | 0,186 | 5,2 | 0,182 | 0,19 | 0,199
14 |1 28 | 0,23 |0,231]0,233| 42 | 0,23 |0,233| 0,235 | 5,7 [ 0,218 0,224 | 0,23
16 | 32031 |0,313]0,315| 46 [0,276| 0,28 | 0,284 | 6,3 | 0,266 | 0,273 | 0,28
18 | 36 | 0,38 |0,383/0,385| 51 |0,338[0,342| 0,346 | 7 [0,329 0,338 | 0,348
20 4 10,464 |0/467| 047 | 56 [0412]0,418| 0,424 | 7,5 | 0,372 0,385 | 0,397
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Jopatok 6
Ilpuknao po3paxynKy eHympiuiHb020 RPOMURONHCEHCHO20 6000NPOBOOY

Bubpatu cxemy BHYTPIIIHBOIO MPOTUIIOKEKHOTO BOJOMPOBOAY JJIA
JOTUPHOXIIOBEPXOBOI BUPOOHMYOI OYJIBII KaTeropii 3a BHOYXOIMOXXEKHOIO Ta
NOoXKeKHOIO HeOe3nekor B, crymenem BorHectidikocTi II, moBkuMHOI0O 65 M,
mupuHoo 50 M, BHCOTOIO MOBepXy 6 M. 3O0BHIIIHS Mepexa 3HAXOAMTHCS BiJ
OyniBmi Ha BijcTani 11 M Ta 3arnmOieHa CTOCOBHO JI0 TTOBEPXHi 3eMJI1 Ha BiJCTaHb
1,1 m. MapanToBanumii Hamip B 30BHIMIHINA Mepexki — 40 M.

Po3B’s13anHs

1. HeoOxignHicTs BnamTyBaHHs BIIB Bu3HawaeTbcss B 3aI€KHOCTI Bif
Kateropii OymiBil 3a BHOYXOIOXEKHOIO Ta IMOKEKHOIO HEOE3MEKOI0, CTYIICHS
BOTHECTIMKOCTI Ta 00’emy  OyamiBial  (00’em  OyaiBial  BHU3HAYAETHCA:
Vg=a-b-n,yp, - Zyos =65-50-4-6="78000 M°).

HopmatuBHi BuTpatu BoAu (() Ta KUIBKICTh CTPYMEHIB Ha KOXKHY TOYKY
IpUMIIIEHHSA (Neyp) 3r10HO JJBH B.2.5-64:2012 Tab11.4 (108aTOK 5) JOPIBHIOIOTS!

— BUTpaTH BOJIU — 5 J1/c;

— KIJIBKICTh CTPYMEHIB — 2,

TaKMM YMHOM, B I[i{ Oy/iBJI1 HE0OX1HO BiamTyBaHHs BIIB.

2. Buznauaemo 001alHaHHA MOKEKHUX KPaH-KOMILIEKTIB:

— JaMeTp MOXKEKHOTO KpaH-KOMIUIEKTY dpxx = 65 MM, TOMY III0 BHUTpaTH
OJHOTO cTpyMeHs mnepeOutbmyiorh 4 si/c (JABH B.2.5-64:2012 n.8.7 npum.2
(momatoxk 5));

— noBxuHa pykasa |, =20 m, Tomy 1m0 po3mipu OyaiBii Ounbimi, Hix 20 M 3a
JOBXHHOIO Ta IUPUHOIO, a PO KOHCTPYKTHUBHI OCOOJIMBOCTI JAHUX HEMAE,

— miamerp Hacaaku crBoja d, = 19 MM — mnpuiiMaeTbCs BIAMOBIZHO [0
AiamMeTpa MOXKEKHOTO KPaH-KOMILIEKTY.

3. BuzHayaemo MiHIMaNbHUI pajilyc KOMIAKTHOI yacTUHU cTpymeHs JBH
B.2.5-64:2012 n.8.7 (momatox 5) — R min = 6 M — 11 BUpOOHUYOT Oy MBI BUCOTOIO
10 47 M Ta BUCOTOIO TTOBEPXY 4 M.

4. BuzHauaeMo (akTU4HI PO3paxyHKOBI BeauuuHH (momatok 5 abdo JIbH
B.2.5-64:2012 tabnus 5) — 118 IOKEKHOTO KPaH-KOMITIEKTY JiaMeTpoM 65 MM,
CTBOJIA 3 JI1aMETpOM Hacaaku 19 MM Ta MiHIMagbHOrO pajaiyca KOMIAKTHOI
YaCTUHU CTPYMEHsI 6 M 3a TaOJIUIIEI0 BUTPATH MOKEKHOTO CTPYMEHS JOPiBHIOIOTH
3.4 n/c, ane B n.1 BU3HaYanucsi HOpPMAaTUBHI BUTPATH, sIKI IOBUHHI OyTH HE MEHII 5
a/c, TOMY HEOOXiHO 3OUIBIIMTH pPajalyC KOMIIAKTHOI YAacCTUHU CTPYMEHS.
ITpuitmaeMo (pakTUUHI BUTPATH 3 MOKEKHOTO KPAH-KOMILIEKTY Jgaxr = J,2 JI/C IPH
paalyci KOMIAKTHOI YaCTHHHU CTPYMEHS Ry gaer = 12 M. Tonl 1714 pykaBa T0BKHUHOIO
20 M Hamip OUIA MOXKEXKHOTO KpaH-KOMIUIEKTY Oynae nopiBHioBatH Hpxx = 0,199
MlIlIa =19,9 m.

5. BusHa4aeThCs MPOEKIis paaiyca KOMIIAKTHOT YaCTHHU CTpyMeHs Ry mp.

Re 1mp. = \/122 —(6-1,35)% =11,06 w.
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Bincrans mix [1IKK Bu3HavaeTses:

2 (50
Ly =1+ /(11,06 + 20) —(?j ~18.4wm.

6. KibKicTh MOXKEXKHUX KpaH-KOMIUIEKTIB Ha OJTHOMY TIOBEPCI BU3HAYAETHCS
rpadiuHo Ha TUIaHi Oy/IiBIi 3 ypaXyBaHHSM HACTYITHOTO:

— Bijgcradb MK [IKK noBunHa Oyt He 6ibIne Lyxy= 18,4 M;

— kuekicTh TIKK moBuHHa OyTH Takoro, 100 KOXXKHA TOYKa MPUMILICHHS
3pOIIyBajlach HE MEHII Hi)K JIBOMa CTPYMCHSIMH.

3a ymoBow posrtamryBadHsi [IKK BHOBX CTIH iX KUIBKICTh BH3HAYAETHCS:

KK = (a I Lok )+ 1=65/18,4+1=4,53=5IIKK, Toxi 3araipna kinbkicts [TKK

Ha ojHOMY moBepci gopiBHioe 10 (1o 5 TTKK BIoBX KOKHOT CTiHH):

) | I @ d

2

N S N
<S5 <> <>
(D

(1D

3aranpHa kutbKicTh [IKK B Oy/iBil BU3HAYAETHCS:
Npx=4-10=40 TIKK.

B madi K0KHOTO MOXKEKHOTO KPaH-KOMIUIEKTY BCTAHOBIIIOETHCS MOKEHKHUN
KpaH-KOMIUIEKT JiiameTpoM 25 mM, BukoHanuii 3a JICTY EN 671-1:2017:

Nk 25y= Nrike=40 TIKK 25.

7. KinbkicTh BBOJIB B OYiBJI1l JOPIBHIOE IBOM, TOMY IO 3arajibHa KiJIbKICTh
MOXKEKHUX KpaH-KOMIUIEKTIB 40, mo Oiibine 12-TH, a TaKOXK MaricTpajbHa Mepeka
npuiiMaeThCs KutblieBor0. Koxxuuii BB po3paxoByeThest Ha 100% mpomyck BoIu.

VY pospaxynky Oepyth ydacth nBa I[IKK, mo po3sramoBaHi B AMKTYHOYii
ToUIIll (TTO3HAYEH1 HA PO3PAXYHKOBIN CXEeMi):
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8. Butparm Boau HaAWOLIBII HABAHTAKEHOI JIISHKH  KUIBLIEBOTO

: 2:5,2
MaricTpaabHOTO TPYOOIPOBOLY CKIAIAIOTh iy = — =5,2 n/c.

Toni niamMetp TpyO MaricTpaiabHOI MEpEXki BUSHAYAETHCA:

d= 45,2 = 0,047 M = 50 MM.
1000-3,14-3

Hiametp TpyOompoBoay, 1o miaBoauth Boay Ao IIKK, moBuHeHn Oytu He
meHmuM Big giamerpa [IKK, Ttomy mnpuiimMaemMo [iamMeTp MaricTpajibHOTO
TpybomnpoBoay 70 MM.

Hiamerp TpyO BBOJY BHU3HAYAETHCS BUXOISYH 3 TOTO, IO BBIJ MOBUHEH
nporyctut 10,4 1/c (10piBHIOIOTH (PAKTUYHUM BUTpaTaM BOJIU HA MOKEKOTACIHHS
— 5,2 11/c, 3 ypaxyBaHHSAM JIBOX CTPYMEHIB Ha KOXKHY TOUKY MPUMIIICHHS):

dBB = \/ 4104 66 MM.

314-3-1000

[Ipononyetbest niametp TpyO BBOAY HE MeHIe 70 MM.
9. Brpatu Hamopy B MaricTpaJbHOMY TPyOOIIPOBO/II BU3HAYAIOTHCS:

h, =1,2-2893-230-5,22.107° =216 m,

ne  A=2893 — nmuTomuii omip TpyO MaricTpaibHOTO TPyOOIpoBOaY (10AATOK 4);
. = 230 M — OOBXKMHA MaricTpajibHOr0 TPyOONPOBOAY (BH3HAYAETHCS 3a

MPUHUHATOIO CXEMOIO MaricTpajgbHOro TpyoonpoBoay: 65+50+65+50=230 m), Mm;
Quiz =5,2 1/C — BUTpATH BOJAM HAWOLIbIIIE HABAHTAXKEHOT IJITHKH.
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Ane 1me myXe BeIuKi BTpaTH HAMoOpy, TOMY TMPOMOHYETHCS 3O01TBIIUTH
niaMeTp TpyO marictpasibHoro TpyoompoBoay Ao 100 mm, Toai 4 = 267, a BTpaTu
HaToOpy JOPiBHIOBAaTUMYTh:

hy, =1,2-267-230-5,2%-10°=1,99 u.

Hiamerp Tpy®O BBOAY MNOBHHEH OyTH HE MEHIIMM BIiJ JAiaMeTpa TpyO
MaricTpajibHOi Mepexi, TooTo Texx 100 MM, Tomi BTpaTh Hamopy B TpyOax BBOAY
BU3HAYAIOTHCS:

hyy =1,2-267-11-(2-5,2)°-10° =0,38, ,

ne  A=267 — nuromuii omip TpyO BBOAY (110/1aTOK 4);
l.; = 11 — noBkKHA BBOAY, M;
Nerp =2 — KUIBKICTB CTPYMEHIB Ha KOXKHY TOYKY IIPUMIIIECHHS;
Qgaxr =9,2 — (PAKTUYHI BUTPATU BOAH, JI/C.

HeoOximuuii Hamip Ha BBOJI B OYJIBIIO IMiJi Yac TMPOMYCKy BOJU Ha
MO’KE)KOTACIHHS BU3HAYAETHCS:

Hiox =1,99+0,38+19,9+20,45=42,72 ™,

ae  h,=1,99 M — Brpatu Hamopy B MaricTpajbHOMY TPYOOIPOBO/Ii;

hy: = 0,38 M — BTpaTu Hamopy B TpyOax BBOIY;

Hixx= 19,9 M — namip y I1IKK;

Znkk =(4-1)-6+1,35+11=20,45 M — BucoTa PO3MIILEHHA HAHOIIbIIE
Bijanenoro Big BBoay ITKK.

10. TapanToBanuii Hamip y 30BHIIIHIA Mepexi (40 M) MeHIIMH Bif
noTpiOHOrO Hamopy Ha BBoJAl B OyaiBmo (42,72 M), TOMy HEOOXIIHO
3aMpOEKTYBAaTH TIJABUIICHHS HANoOpy Y BHYTPINIHIA MeEpexi 3a JIOMOMOTOI0
HACOCIB-TI1JIBUIIyBaviB, BOJIOHAMIPHOTO 0aka, TiAPOMHEBMOYCTAHOBKM ab0 1HIIHMX

CIOpYI.
Binnosinb: cxema BIIB nns BupoOHMYOi OyIiBII — 3 MIJBULLYBAJIbHUMHU
yCTaHOBKaMH (HacocaMHu-TIi IBUIIlyBaYaMH, BOJIOHATIIPHUM 0aKom,

T1POMHEBMOYCTaHOBKOIO 200 1HIIIOK0 CIIOPYO0I0).
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Jonarok 7
Ilpuknaou pobouux mamepianie 0na 1adopamoprux pooim
JlabopaTopHa po6oTa «Po3paxyHOK BHYTPIillIHLOT0 MPOTHII0KEKHOT O
BO/JIONIPOBOILY>
Meta pobotu — pospaxysamu BIIB, eusnauumu xinvkicme [IKK ma cxemy BIIB
o5 3a0anoi 6yoieni. [locnioumu enaue 3min xapaxmepucmuk IIKK na ix xinokicmeo.

Meta po3paxyuky BIIB - susnauumu odiamempu mpyb, empamu Hanopy 8
Mepedici ma subpamu cxemy BIIB.

BucHoBok: 6ys pospaxosanuii BIIB 0ns -n06epxo8oi
0yoieni camocmitino ma 3a 00nomo20t0 Komn'romeprnoi npoepamvu BIIB-2014 ma
8U3HAYEHO, W0 8 0Y0isni Heobxiono ecmanosumu  IIKK diamempom  mm, 3

PyKagamu 008HCUHOIO M Ma CMEOIAMU, WO MAOMb Jiamemp HACAOKA MM,
a makodc 6 koocuiti wagi ITKK neobxiono ecmanoeumu oodamkosi IIKK
oiamempom 25 mm. Cxema BIIB nosunma Oymu 3 (0e3) niosuuyyeanbHUMU
yemanogkamu. OCHOBHI pO3PAXYHKOBI GeNUYUHU CAMOCMIUHUX MaA KOMN TOMePHUX
PO3PAXYHKIG CRIBNAOAIOMb 34 BUHANKOM.

— gumpamu 800U PO3PAXYHKOBOI OLISIHKU,

— diamemp Maz2icmpanbHo20 mpyoonposody,

— empamu Hanopy 8 MaciCMpaibHoOMy mpyoonposooi ma mpyoax 6600y,

— HeoOXIOHUU MUCK HA 66001,
Ppo30idCHOCMI 8 PO3PAXYHKAX 00YMOGIeHT pi3Huyero po3paxyHKkosoi cxemu BIIB.

BucHoBoOK: docrnioscerno enaus smin xapaxmepucmux IIKK (diawempy IIKK,

008HCUHU pYKABa, JiaMempy HACAOKA CMBOA) HA IX KIIbKICMb 011 N08epXo6oi
0yoiaii.

Buznaueno, wo:

— 3minu diamempy IIKK ne ennusaroms na xinvkicmo [IKK,

— 30inbUlenHs 008JCUHU pyKasa 3meHuye Kinbkicms [IKK,

— 3MeHuweHHs dlamempy Hacadka cmeoa smenutye Kinvkicmo ITIKK.

Buznaueno, wo minimanvna xinoxicms KK ons yiei 6yoisni oopignioe —
(mabn. 2.4), npu yvomy sxwo diamemp ITKK 50 mm, mo neobxionuti muck na ITKK

ckraoae M, a ona lIKK oiamempom 65 mm — M.

3a eumocamu HJ Odiamemp IIKK nosumnuii 6ymu _ mm (momy ujo
MIHIMANbHE HOPMAMUGHT SUmMpPami CKA0arwmsy ___ Ji/c), momy ONMmuMaibHuM ma
Hopmamu6H0062pyHm06aHuM sapianmom odnaonanus IIKK 6yoe:

— kinvkicms [IKK —

— oiamemp IIKK —

— 008IICUHA PYKABA —

— diamemp HAcadka Cmeoad —

JlaGopaTopHa podoTa «BUnpoOyBaHHsI Ha BOJOBIIauy BOJIONPOBIAHUX
Mepexr»
Meta pobdoTu — susHauumu 60008i00ayy 308HIUHLOI B00ONPOBIOHOI MepediCi
3a0aHoi 6y0ieni 006 €EMHUM CNOCOOOM, 3a OONOMO20I0 CMBOIA-8000Mipa, MpyOKU
1limo, npucmporo « CBy, nopisnsamu ii 3 HOpMamueHow ma 3pooumu 8UCHOB0K NPO
MOdACIUBICMb  Mepedici  3abe3nedyumu  nooayy HeoOXIOHUX eumpam 600U Ha
N0JHCEAHCO2ACIHHA 3a0aH0i 6YO0i6ili.
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Teoperu4Hi 0CHOBH po0OTH
BopoBingaua — waxcumanvui oakmuuni sumpamu 600U, sIKi MONXCIUBO 3a0pamu
3 Mepedxci OJisl Yinell NOHCENCO2ACIHHS
Booosiooaua pospaxoeyemucs 3a popmynoro:

Q=p\H,

Q — 80006i00a4a (BUMPAMU BOOU)............ooeeeeeeaieesieae e [n/c]
p — npogionicms cmeona abo maposanoi KOJOHKU

Hy — MOKA3AHHA MAHOMEMPA. ................oieiiiiii it [m]
oA

— cmeona-800omipa,

— mpyoku Ilimo,

— npucmporo « CBy,
— MapoBaHoi KOJOHKU.
Booosiooaua pospaxosyemucs 3a gpopmynoro:

V = 00 "EM EMHOCT ... []
t — YUAC 3ANOBHEHHS EMHOCH. ... [c]
07151 00 '€MHO20 cnocoby.

BucHoBOK Ta Npono3uilii Mo nepuioMy eramy:

Ilpu npoeedenni sunpobysans Ha 60008i00ayy 308HIUHLOI Mepedici Humnoeoi 6ydieni 3a
donomoezorwo mpyoku Ilimo 6yno 3adisno __ III, 6i0 AKUX NPOKNAOEHO __ PYKAGHUX JIHIU 3i
cmeonamu, ma OY10 BUZHAYEHO, WO Mepedca 3Modce (He 3Modxce) 3abe3nedumu nooavy
HeoOXiOHOI KIIbKOCMI 600U OJIsl 2ACIHHA NOMNCENCT, MOMY WO GaKmuyHa 80006i00aya CKIadae
/e, a Hopmamuenui gumpamu 8oou __a/c. Tomy npononyemucs: 30inbuiumu oiamempu mpyo,
npouucmumu mpyou abo 6cmanosumu 6L NOMYICHI HACOCU.

BucHoBoOK Ta npono3uiii mo Apyromy eramy:

Ilpu nposedenni 6unpobysansb Ha 80008I00aUY 308HIUHBOI MePEHCE 2POMAICLKOI 0Y0i6Ni 3a
oonomoeoro npucmpor «CBy 6yno 3adiano I, 6i0 AKUX NPOKNAOEHO _ PYKABHUX NIHIU 3i
cmeonamu, ma OYI0 BUHAYEHO, WO Mepedca 3Modice (He 3Modice) 3abesnewumu nooavy
HeoOXiOHOI KIIbKOCMI 800U OJIsl 2ACIHHA NOMCENCT, MOMY WO GaKMuuHa 80006i00aya CKIadae
/¢, a HopmamueHi sumpamu 6oou ___a/c. Tomy npononyemucs. 30ibwumu oiamempu mpyo,
npouucmumu mpyou abo 6cmanosumu 6L NOMYICHI HACOCHU.

BucHoBOK Ta npono3uiii mo TpeTLOMYy eTamy:

Ilpu nposedenni sunpobysanv Ha 60008i00ayy 308HIUHBLOI MepexCi BUPOOHUYOT OYIi6i 3a
00NnoOMO2010 CMB0A-8000Mipa Oyno 3adisno I, 6i0 aAxkux npoxknadeHo  pYKAGHUX JIHIU 3i
cmeonamu, ma OYI0 BUSHAYEHO, WO Mepedca 3Modce (He 3Modice) 3abesnedumu nooavy
HeoOXIOHOI KiIbKOCMI 800U O/ 2ACIHHA NOJHCENHCI, MOMY WO DAKMUYHA 80008i00aua CKIA0AE
____J/c, a HopmamusHi gumpamu 6oou ___a/c. Tomy npononyemuvcs. 30inbuumu oiamempu mpyo,
npouucmumu mpyou abo 6cmano8umu OLIbUL NOMYHCHI HACOCU.

BucHoBOK Ta Npono3uiii Mo 4eTBEPTOMY €TaIy:

Ilpu nposedenni eunpoOysamnv Ha 60008I00aYy 308HIUHLOI Mepedci Hcumiogoi 0yoieni
00 ’emuum cnocobom oyno 3adisno I, 8i0 aAKUX NpOKIAOEHO  PYKAGHUX NiHIl 31 CMBOIAMU,
ma Oyn0 6U3HAYeHO, WO Mepedca 3Modce (He 3Modice) 3abe3nedumu nooayy HeoOXiOHOI
KLIbKOCMI 800U OJisl 2ACIHHS NOJHCEIHCI, MOMY w0 pakmuuna 6o0ogiodaua ckiadae /¢, a
HopmamueHi eumpamu 6oou ___ a/c. Tomy npononyemuvcs: 30inbwumu  Oiamempu mpyo,
npouucmumu mpyou abo 6Cmanosumu 0L NOMYICHI HACOCHU.
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