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BCTYII

Hucuumnina  «lIpoTunoxkexHe  BOAONOCTaYaHHS» €  MPOQECiitHO0
000B'SI3KOBOO JIJIsI MIITOTOBKK 3a NepiuM (0akalaBpCbKUM) PiBHEM BHUIIIOi OCBITH
y Taiy3i 3HaHb 26 «lluBinmbHa Oesmeka» 3a cnemianbHIicTIO 261 «IloxkexHa
Oe3reka» 3a OCBITHhO-TIpodeciiinuMu nporpamamu «lloxkexxkHa Oesneka», « Ayaut
MOXKEXKHOI Ta TEXHOTEeHHO1 Oe3nexn», «lloxkexxoraciHHs Ta aBapilHO-PATYBaJIbHI
poOOTH», BUBYAETHCS 3 METOI0 HAOYTTS 3/100yBauaMM BHUIIOi OCBITH MpodeciiHo-
OpIEHTOBAHUX 3HAHb, HEOOXITHUX IJIsl aHANI3y CTaHy CHUCTEM MPOTHUIIOKEKHOTO
BOJIOTIOCTAYaHHS Ta MPUHHATTS PIMICHb MO0 MOMANBIITNX i IJIs ITiIBUIICHHS
PIBHS IPOTUTIOKEKHOT OC3MEKH.

[Ipaktukym  BiamoBimae  mporpami  aucuuiuiind — «IIpoTunoxexne
BOJIONIOCTaYaHHs», fKa MOro/KeHa JlemapTraMeHTOM 3amoOiraHHs HaA3BUYAHUM
cutyamism JICHC Ykpaiam (;uct Big 14.08.2024 Ne 26-18014/261-1) Ta MicTUTB
HaBYaJIbHI MaTepiain 3a BCiMa ii po3AlIaMH.

[IpakTuky™m € 301pHUKOM 3aja4 3 HaBYaIbHOI quctuIuIinu «[IpoTunoxexne
BOJIONIOCTAYaHH» CKIIAJAEThCS 3 TEOPETUUHUX BIJJOMOCTEM MPO OCHOBHI MOHSTTA
muctuiuiiag «[IpoTumnoxexHe BOJOMOCTaYaHH», METOAUK PO3B’SI3aHHSA THUIIOBUX
3a/lay, HEOOXIMHMX JOBIJIKOBUX JaHUX, MEPENiKy JITepaTypu Ta MPEAMETHOTO
MOKaXK4YMKa. 3a/1adl MPaKTUKYMY MPAKTUYHO CHPSIMOBAaHI Ta CTOCYIOTHCS MHUTAaHb
npo(dUTaKTUKA ¥ TaciHHS TIOKEX Yy HACEeIeHWX IYHKTaX Ta HAa BUPOOHHUUX
00’€eKTax.

ABTOpH OaxkaroTh 3700yBayaM BHIIOI OCBITH YCHIXiB Yy 3aCBOEHHI
muctutinu «[IpoTumnokexHe BOIOTIOCTAaYaHHA» Ta PO3B’sI3aHHI 3aIIPOMIOHOBAHUX
y IIbOMY MPaKTUKYMI 3a7ad.



1 BUTPATHU BOAMU Y ITPOTUITIOXKEXXHHUX BOJOINPOBOJAX

Butpaty BoaM Ha MOXEXKOTAaCIHHA YMOBHO PO3MNOAUISIIOTECA Ha YOTHUPHU
CKJIQJIOBI:

— BUTpaTH Ha 30BHIIIHE MOXKEXKOTACIHHS B HACEJICHOMY ITYHKTI;

— BUTpaTH Ha BHYTPIILITHE MOXKEKOTACIHHS B HACEIICHOMY MYHKTI;

— BUTpaTH Ha 30BHIITHE MOXKEXKOTACIHHS Ha BUPOOHHUYOMY 00’ €KTI;

— BUTpaTH Ha BHYTPIIIHE MOKEKOTACIHHS HA BAPOOHUYOMY 00’ €KTI.

Po3paxyHKOBI BHUTpaT# BOAW [UIA TOXKEKOTaclHHA (., B HACEICHOMY

MYHKT1 Ta PO3TallIOBAHOMY B HbOMY BUPOOHHYOMY 00’€KTI BU3Ha4yaroThcs 3a JIbH
B.2.5-74 1. 6.2.12 (nonatox la).

Ilpumimku. 1) IBH B.2.5-74 «BononocrayanHsi. 30BHIIIHI MEPEXi Ta CIIOPYIH.
OCHOBHI TTOJIOXKCHHS TPOEKTYBAHHS» BXOJUTH JIO CITUCKY JITEPATYPH IILOTO MPAKTUKYMY
(mosuuis 1), ToMy B mojanbiioMy mnocuiaHHs Ha o3HaueHuid [IBH 3a Texkctom Oyne
HaBeneHo — [1].

2) JBH B.2.5-64 «BHyTpimHil BOAONpOBia Ta KaHam3amis. YactuHa I.
[IpoextyBannsa. Yactuna II. BymiBHUIITBO» BXOAWTH 10 CHHCKY JITEpaTypH IHOTO
MpakTUKyMy (MO3WIlisA 2), TOMYy B MOJAJbIIOMY ITOCHJIaHHsA Ha o3HaueHui JIBH 3a
TeKCTOM Oyjie HaBeleHo — [2].

Butpaty Ha 30BHIIIHE TMOXEXOTaClHHA (TaClHHS MOXEXI 3a JIOIMOMOTOKO
MEePECYBHOI MOXKEKHOI TEXHIKU BiJ 30BHIIIHIX MOXKEKHUX T1IPAaHTIB) BU3HAYAIOTh
3a BUMoramd [ 1| BiIOBITHO:

— 1abn. 3 Ta 4 — ;i paiioHiB Micbkoi 3a0ya0BH (Tabi. 3 ta 4 [1] — HaBeneH1
y noAatky 1B);

— 1abn. 5 ta 6 — s BUpoOHMUMX OyxaiBenb (Tabn. 5 [1] — HaBenmeHa y
noaatky 1r).

Butpaty BOau Ha 30BHINIHE TOXKEKOTACIHHS JUIsi HACEJIIEHOTO IYyHKTY
npuitMaroThbest 3a Tabu. 3 [1] (3a1eXHO Bija KUIBKOCTI HACEJIEHHS Ta MOBEPXOBOCTI

30B.II0K __
3a0ynoBu — Oy = NpoxQonnox ) 3 YPAXyBaHHAM TOTO, 1[0 BUTPATa BOJH Ha

30BHIIIHE TMOXEKOTAaCIHHA B HACEJICHOMY ITyHKTI IMOBHMHHA OyTHM HE MEHILIOIO 3a
BHUTpATy BOAM Ha MOXKEKOTACIHHS KUTIOBUX 1 TPOMAJICBKUX OYIiBEIb, 3a3HAUYCHUX
y 1a6:1. 4 [1] (momatok 1B).

ABH B.2.5-74 «Booonocmauannusa. 306HIWHI Mmepexci ma chnopyou.
OcHOGHI nON0XCEHHA NPOEKmMyeanHsa» n. 6.2.2. Bumpama 600u Ha 308HIULHE
NoJHCedHCO2aCiHHA (HA O0OHY nodicedicy) 1 KIIbKICMb OOHOYACHUX NONCENC )
HaceneHomy NYHKMI Ol PO3PAXYHKY MAICMpaibHUX (Po3paxyHKO8UX KLlbyesux)
JIIHIL 6000ONPOBIOHOT Mepedici BU3HAUAIOMbCS 3210HO 3 maduyero 3.

n. 6.2.3. Bumpamy 600u Ha 308HIUWHE NONHCEHCOLACIHHA (HA OOHY NOXHCEINHCY)
AHCUMILOBUX T 2POMAOCHKUX OVOUHKIB OJIsl PO3PAXYHKY 3 EOHYBANbHUX PO3NOOILNbHUX
JIHILL  800ONPOBIOHOI MepediCi, a MaKoH#c B000NPOBIOHOI Mepedci Bcepeouni
MiIKpopauony abo keapmany cnio npuimamu O0aa 0ydieni, wo nompeodye
HauobibwWol sumpamu 600u, 3a maoauyero 4.



Butpatu BOaM Ha 30BHINIHE TOXEXOTACIHHS BUPOOHWYUX OyiBEIb
BU3HAYAIOTh 3JIEKHO B1J] CTYIEHSI BOTHECTIMKOCTI, KATEropii 3a BUOYXOIMOKEKHOIO
Ta MOXKEKHOI0 HEOE3MeKOo10, 00’ eMy Ta MIUPUHM OyAiBiIl 3a Ta0. 5 abo Tabdm. 6 [1]

(Q3OB MOy TIpu upoMy Ut BUpOGHHUMX 06’ €KTiB i3 momiero 10 150 ra moxexHi

BUTPATH PO3PaXOBYIOTh HA OJIHY MOXKEXKY, a JIs1 BUPOOHUYUX 00’ €KTIB 13 IJIOIICIO
oubire 150 ra — Ha AB1 moxkexi (1o01aTok 10).

Butpaty Ha BHYTpIIIHE MOXKEXKOTACIHHS (B1J] BHYTPIIIHIX MOXEKHUX KpaH-
KOMILJIEKTIB) BU3HA4yaroTh 3a BuMoramu JIbH B.2.5-64 «BuytpimiHiii Bogonposija
ta ka"amizamisa. Yacruna I. TlpoexryBanns. Yactuna II. By niBHUIITBO» BiAMOBIAHO:

— 1abun. 3 — s xuTIoBHX OyxiBenb — QF O™ (tabn. 3 [2] — HaBeneHa y
noaarky 1m);
— Tabn. 4 — s BUpoOHUUYUX OyaiBeNb QBBI/IPHO)K (Tabn. 4 [2] — HaBeneHa y

noaatky le).
ButpaTtu Boiv Ha MOXKEKOTACIHHS HACEJICHOTO IMMyHKTY MOYKHA BU3HAUUTH 32
b opmyIoro:

IIOX 30B IIOXK BH. HO)K .
H.OL + Oy /e,
BiJIMOBIAHO JJI1 BUPOOHMYOTO 00’ €KTA:
QHO)K QSOB HO)K BH.IIOXK /
bup > J1/C.

3aranbHl pO3paxyHKOBI MOKEXKHI BUTPATH O, BHU3HAYAIOThCSA 34 YMOBH,

10 BOJIOIPOBiJ 3a0e3medye OJHOYACHO TAaCiHHS MOXKEX Yy HACEJICHOMY IyHKTI Ta
Ha BUPOOHHUYOMY 00’€KTi, TOOTO 3a BUMoramu 1. 6.2.12 [1] 3ayie’)xHO Bija ILIOIII
BUPOOHMYOr0 00’ €KTa Ta KIBKOCTI HACEJIEHHS B HACEJIEHOMY IMYHKTI (J10AaToK 1a).

JABH B.2.5-74 «Booonocmauannsa. 306HIWHI Mmepexci ma chnopyou.
OcHnoeéni  nonodxcenna  npoekmyeanna»  n.6.2.12. Ilpu  o6'conanomy
NPOMUNONCENCHOMY B000NPOBOOT HACENEHO20 NYHKMY Md NPOMUCTI08020 aAOO
CIIbCbKO2OCN00APCbKO20 NIONPUEMCMEA, AKI PO3MAULOBAHI N0O3A HACENEeHUM
NYHKMOM, PO3PAXYHKOB) KiIbKICIMb 0OHOUACHUX NONHCEHC CNI0 NPUUMAU.

— npu naowi mepumopii nionpuemcmaa 0o 150 ea npu Kinbkocmi HaceneHHs
y Hacenenomy nyHkmi 0o 10 muc. dxcumenie — 0OHa nodicedxica (Ha NiONpUEMCmei
abo 8 HaceleHoMy NYHKMI N0 HAUOINbWIl umpami 600u),;

— me came, npu KiIbKOCmi HacelenHs y HaceleHoMy nyHkmi nowao 10 oo 25 muc.
JHCUMEII8 — O8I NOXHCENHCT (00HA HA NIONPUEMCIBI | 00OHA ) HACETICHOM) NYHKMI),

— npu naowi mepumopii nionpuemcmea nouao 150 ea i npu xinexocmi
HACENleHHs Y HACeleHOMY NYHKmi 00 25 muc. dcumeinie — 08i nodicedxci (080 Ha
nionpuemcmai abo 08i 8 HaceleHOMY NYHKMI N0 HAUOIIbWIL GUMPAmi),

— npu KIbKOCMI HACENeHHs V HACeNeHOMY NYHKmIi Oinbuwie Hidc 25 muc.
orcumenie — 3ei0no n. 6.2.11 i 3a mabauyero 3, npu yvomy eumpamu 600U C1i0
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suU3Hauamu SIK cymy NOompioHoi Oinbwioi eumpamu (Ha nionpuemcmei abo 8
Hacenenomy nyukmi) i 50 % nompibnoi menwioi sumpamu (Ha nionpuemcmei aoo 6
HAcCeleHOMY NYHKMI),

— NpU KIIbKOX NPOMUCTIOBUX NIONPUEMCIEAX | OOHOM) HACEIeHOMY NYHKMI —
PO3PAXYHKOBY KIIbKICMb OOHOUACHUX NOJNCEHC CNIO NputiMamu 3a MexXHIYHUMU
VMOBAMU OP2AHI8 0ePIAHCABHO20 HA2NAOY VY cepi NOo*CeHCHOI ma MmMexXHO2eHHOI
besnexu.

Cnmcok yMOBHUX TIO3HAY€Hh OCHOBHUX BEJTUYHH
Ny — KUIBKICTh MEIIKAHI{IB, 0Ci0
Muos — KUIBKICTH TTIOBEPXIB
Herp — KUIBKICTh CTPYMEHIB Ha KOXKHY TOUKY npuminieHHs (s BIIB)
Muox — KUTBKICTh OJJHOYACHUX TTOMKEK

O — BUTPATH BOJIHU Ha MOXKEKOTACIHHA, J1/C

H ¥ — BUTPATH BOJM HA MOKEKOTACIHHSI JUISL HACEICHOTO ITyHKTY, JI/C

30B.ITOXK . .

sov — BUTPATH BOJAU Ha 30BHILIHE IOKEKOTaCiHHA B HACETIEHOMY
MyHKTI, JI/C

Qonnox — BUTPATH BOJHM HA 30BHIIITHE MOKEKOTACIHHS OJIHIET TIOKEXKI, JI/C

MO . .
Opyp — BUTPATH BOAM Ha [OKEKOTACIHHS HA BAPOOHIIOMY 00’€KT, JI/C

Qgﬁl’i‘“‘”“ — BHATPATU BOJM Ha 30BHIIIHE IOKEKOTACIHHA HA BUPOOHUYOMY
00’€KTI, J/C

g9 — MiHiManbHi BUTPATH BOAM HA BHYTDILIHE MOXKEKOTACIHHS Ha
OJIUH CTPYMIHb Y HAaceJIEHOMY IyHKTI, JI/C

qggb“‘”“ — MIHIMaJIbHI BUTpPATH BOJM HA BHYTPIIIHE TMOXKEKOTACIHHS Ha

OJIUH CTPYMIHb HA BUPOOHUYOMY 00’ €KTI, JI/C
Seup — TUIOMIA TEPUTOPIT BUPOOHUYOTO 00’ €KTA, Ta
Veup.6yn. — 00’ €M BUPOOHHYOI Oy IiBII, M

1.1 Meroauka po3B’si3aHHsI OCHOBHHMX THIIIB 32124

1. BusHauuTu BUTpATH BOJIW Ha TOXKEKOTACIHHS HACEJIECHOTO IYHKTY 3
KUIBKICTIO MeIIKaHIiB 70 10 THcsy Ta OyIIBISIMH 3aaHOI MOBEPXOBOCTI.
BogormpoBinHa Mepeka HaceIeHOro MyHKTy 3a0e3mnedye mojady BOIU sl OTped
BUpOOHMYOTO 00’€kTa Miomero m0 150 ra 3 OymiBIsIMH 3aJaHOTO CTYIICHS
BOTHECTIMKOCTI 1 3aJaHUX KaTeropii 3a BUOYXOMOXKEKHOI Ta MOKEKHOIO
HeOe3MeKo Ta 00’ eMy.

Hano: Po3zeé’azannsn:
Nu<10 THC. 1) Busnaugaemo Lo — BWTpPaTM BOAM Ha
Nnos

MOKEKOTACIHHS B HACEJIEHOMY ITYHKTI:
Seup<150 ra v

CTYHIHb BOTHECTINKOCTI




KaTeropis
BUOYXOIOXKEKHOIO
MO’KEKHOIO
HEeOEe3MeKor0

VBI/Ip. oyn.

3a
Ta

Qnom -7

IIOX __ 30B.I10XK BH.IIOXK
wan. — "nox ( HLIL. T Nerp9u.m. )’ n/c,

€ Mmox = 1 — pO3paxyHKOBa KUIbKICTh OJHOYACHHMX

MOXKEX (71 KIJIbKOCTI MeIIKaHIliB MeHIne 10 Tuc. — ojHa

noxkexxa) (momatok 1B abo [1], Tadm. 3);

30B.II0XK
H.II.

B HACEJIICHOMY IYHKTI Ha OJIHY MOXEXY MPUUMAIOTHCS
3QJIEKHO BiJ KIUIBKOCTI MENIKAHIIIB Ta IOBEPXOBOCTI
OyniBesb HACEIIGHOTO MYHKTY, Ji/c (momatok 1B abo [1],
Tabn. 3);

BH.ITOX . . .
Nerps Grm, — KUIBKICTh CTPYMEHIB Ha KOXXHY TOYKY

— BUTPATH BOJIM HA 30BHIIIHE MMOKEKOTaCiHHS

MPUMILIEHHS Ta MIHIMAQJIbHI BUTPATH BOJM HA BHYTPILIHE
MOXKEKOTACIHHS Ha OJIMH CTPYMiHb, JI/C (IIpUHMAaEThCs
JUISL )KUTIIOBUX OYIIBENb 3aJICKHO BiJI X IOBEPXOBOCTI)
(momarok 11 a6o [2], Tabi. 3).

TI0K
2) BwuszHauaeMo QBHp — BUTpPaTU BOAM Ha

MOXKEXKOTaCIHHS HA BUPOOHUYOMY 00’ €KTi:
IIOX __ 30B.ITI0XK BH.ITIOXK
Opup = Mo (QBI/Ip T Nerp9sup )’ n/c,

e Mmox = 1 — pO3paxyHKOBa KUIBKICTh OJHOYACHHX
nokex (A7 BUpoOHMIOro 06’exra miomiero 10 150 ra —
oJIHa mokexxa) (momarok 16 a6o [1] m. 6.2.11);

30B.IIOXK . .
QBHp — BUTPATH BOAU HA 30BHIIIHE ITOKCKOI'aC1HHA

Ha  BUPOOHMYOMY OO0’€KTI HA  OJHY  TOXKEXKY
(npuiimaroTbess  3ajie)kHO B o0’emy  OymiBmi
BUPOOHMYOTO OO0’€KTa, CTyMeHs I BOTHECTIHKOCTI,
Kareropii 3a  BUOYXONOXKEKHOIO Ta  IMOXKEKHOIO
HeOe3MeKo10), /¢ (mogatok 1r ado [1], Tadi. 5);

BH.IIOK L -
Netps Geup — KUIBKICTh CTPYMEHIB Ha KOXXHY TOYKY

MPUMILIEHHS Ta MIHIMAQJIbHI BUTPATH BOJHM HA BHYTPILIHE
MOXKEKOTACIHHS HA OJIMH CTPYMiHb, JI/C (IpUMAaEThCs
JUIsT BUPOOHWYMX OyJiBENb 3aJIEKHO BIJ 1X 00’eMy,
CTYTIEHSI BOTHECTIMKOCTI, KaTeTopii 3a BHOYXOIMOKEKHOIO
Ta MOXKEKHOI Hebe3nekorw) (mogartok le abo [2], Tabm.
4).

3) Bwmsmawaemo Q.  — 3arajipHl pPO3paxyHKOBI

MOXKEKH1 BUTPATH:
— JIJI1 HACEJEHOIo MYHKTY 3 KUIBKICTIO MELIKAHIIB 0
10 Tuc. Ta momer BHUpoOHHWYOTO 00’c¢kTa a0 150 ra



Bionogiowv: O, =

MPUIAMAEThCS OJIHA TOXKeka (Ha MIANPUEMCTBI abo B
HaceJICHOMY ITyHKTI 32 HAOUTBIIIOK BUTPATOIO BOJ/IN);

. TITOX - .
— nopiBrioeMo Oy 1" Ta Opyy 1 BU3HAYaeMo Ginbuy 3
HUX:

— (3 s IIOXK 10K
Onox = Olmbwid 3 Oy 7 60 Oy -

J/c.

2. Bu3HauuTH BUTpPATH BOJIM Ha TMOXKEKOTACIHHS HACENEHOTO MYHKTY 3
kitbKicTio MemkaniiB Bix 10000 go 25000 ta OymiBiasIMU 3a1aHOi TTOBEPXOBOCTI.
BogompoBinHa Mepeka HaceleHOro MyHKTy 3a0e3mnedye mojady BOIU Al OTped
BUpOOHMYOTO 00’€kTa Miomero m0 150 ra 3 OymiBIsIMH 3aJaHOTO CTYIICHS
BOTHECTIMKOCTI, KaTeropii 3a BHOYXOIOXKEKHOI Ta IMOXKEKHOK HEOE3MEeKOK Ta

00’ eMy.

/lano:
10000<N,<25000

Nuos

SBI/Ip< 150 ra

CTYIIHb
BOTHECTINKOCTI
KaTeropist 3a
BUOYXOIOXKEKHOIO
Ta MTOXKEKHOIO
HEOE3MEKOI0

VBI/Ip. Oyx.

QHO)K -7

Po3zé’azanna:

ITIOK

1) Buznauaemo Oy, — BUTpAaTU BOJAU HA MOXKEKOTACIHHSA B

HACEJICHOMY ITyHKTI:

HOXK _
oo — Moox

30B.I10XK
H.II.

BH.IIOK
T Nerpqu.m.

), a/c,

J€ Muox = 2 — PO3PAXyHKOBA KUIBKICTh OJHOYACHHUX IOXKEK
(mma  kiurepkocTi MemkadiiB Big 10000 mo 25000 — nBi

noxkexi) (oxaTok 18 abo [1], Tabdum. 3);

30B.I10XK
H.II.

HACEeJICHOMY TMYHKTI Ha OJHY TIOXEXY MNPUIAMAOThCS
3aJIEKHO BIJ KUIBKOCTI MEIIKAHIIB Ta IOBEPXOBOCTI
OyZaiBens HAaceIeHOTO MyHKTY, Ji/c (moxaTok 1B abo [1], Taodum.

3);
BH.ITIOXK
Nerps 9ua.

— BHUTpPATH BOJH HaA 30BHIIIHE MOKEKOTAaCIHHS B

— KUIBKICTb CTPYMEHIB Ha KOXHY TOYKY

OPUMINICHHS Ta MiHIMaJdbHI BUTpPAaTH BOJU Ha BHYTPIIIHE
MOXKEKOTACIHHS Ha OJIMH CTPYMiHb, JI/C (MpUHAMAEThCS IS
KUTJIOBUX OYIiBEINIb 3QJIKHO BIJI 1X IMMOBEPXOBOCTI) (J10AaTOK
11 a6o [2], Tabm. 3).

ITOXK

2) Buznauaemo QBHp — BUTpaTH BOJIM Ha MOXKEKOTACIHHS Ha

BUPOOHUUOMY 00’ €KTI:
MOX __ 30B.II0K
QBI/Ip = Nnox (QBI/Ip
J€ Muox = | — pO3paxyHKOBa KUIbKICTb OJHOYACHUX IMOMKEK

(mmst BupoOHMYOrO 00’e¢kTa TwIomelo nmo 150 ra — omHa
noxkexa) (mogatok 16 abo [1] m. 6.2.11);

BH.IIOX

+ Nerp Gaup ) , I1/c,



30B.I10K . .
QBI/Ip — BHUTPATH BOAMW HaA 30BHIIIHE ITOKCKOI'dACIHHA Ha

BUPOOHMUOMY OO’€KTI Ha OJHY MOXEXY (MpUIMAIOThCA
3aJIe)KHO Bijg 00’eMy OyaiBii BUPOOHHYOTO 00’ €KTa, CTYNEHS
il BOTHECTIMKOCTi, KaTeropii 3a BHOYXOIOXKEKHOIO Ta
MOXKEKHOI0 Hebe3nekoro), Ji/c (mogatok 1r ado [1], Tabi. 5);

BH.ITOK . . .
Nerps> Jeup — KUIBKICTh CTPYMEHIB Ha KOXHY TOYKY

OPUMINICHHS Ta MiHIMaJdbHI BUTpPAaTH BOJU Ha BHYTPIIIHE
MOXKEKOTACIHHS Ha OJIMH CTPYMiHb, JI/C (MpUHMAEThCS IS
BUPOOHMUMX OyniBelb 3aJIeKHO BiA iX 00’eMy, CTyIeHs
BOTHECTIMKOCTI, KaTeropii 3a BHOYXOINOXEXKHOI  Ta
MOXKEKHOIO HeOe3MneKor) (J1oxaTok le ado [2], Tadi. 4).

3) BusHagaeMo Qp,x — 3arajJbHl PO3PaxyHKOBl1 IOXKEKHI

BUTpATH:

— JIIS HACEJICHOTO MYyHKTY 3 KUIbKICTIO MemkaHIliB Big 10000
no 25000 ta momero BupoObHHuoro o6’exkra nmo 150 ra
MPUINMAETHCS JIBI MOXKEXK1 (0JIHA B HACENEHOMY IyHKTI Ta
OJIHA Ha IIIMPUEMCTRI);

— HE3aJIe)KHO B1J TOro, 10 B I1.1 Ii€i 3a1a4l BUZHAYEHO, 1110
KUIBKICTh ~OJHOYACHUX TIOXKEX B HACEJIEHOMY ITyHKTI
JOPIBHIOE  JIBOM, BUTpPAaTHU BOJAM Ha IMOXKEKOTACIHHS
HACeJIGHOr0 TMYHKTY BiAmoBiAHO g0 1. 6.2.12 [1]
IPUIMAIOTHCS JIMIIE AJIs1 OJTHIET MTOMKEXKI:

Ok _ 30B.MOXK BH.IIOXK
ot =1 ( HLIL. T Nerp9u.m. )7

TOAl 3arajibHi BHUTpPATH BIANOBIAHO g0 1. 6.2.12 [1]
BU3HAYAIOTHCS:

30B.H0K BH.IIOXK
Onox = (1 ( H.II. T NerpYn.m. )) +

30B.I0K BH.TIOK
+(1 (QBI/Ip T NerpY9Bup ))

Bionosios: O, = n/c.

/ano:

10

3. Bu3HAUMTH BHUTpATH BOAM Ha TOXKEKOTACIHHS HACEJICHOTO IYHKTY 3
KUTBKICTIO MemKkaHimiB Ouiemme 25000 Ta OymiBISIMH 3a/JaHOi TTOBEPXOBOCTI.
BogompoBinHa Mepeka HaceleHOro MyHKTy 3a0e3mnedye mojady BOIU sl OTped
BUPOOHUYOTO 00’€KTa 3 OYIIBISIMHU 33/JaHOTO CTYIEHS BOTHECTIMKOCTI 1 3a/laHuX
KaTeropii 3a BUOYXOIOKEKHOIO Ta MOXKEKHOIO HEOE3MEKOI0 Ta 00’ eMy.

Po3zé’azanna:



N>25000

Nmnos

VBI/Ip. oyn.

CTYIIHb
BOTHECTINKOCTI
Kareropiss  3a
BUOYXOIOXKEXH
010 Ta
MO’KEKHOIO
HE0E3MEKOI0

QHO)K —?

1) Busnayaemo Q" — BHTpaTd BOJM Ha IOXKEKOTACIHHS B
HACEJIEHOMY ITyHKTI:

MoX _ 30B.I0K BH.IIOX

na. — Mmox ( HLIL. T Nerp9u.m. )9 n/c,

e Mnox = 2; 3 ab0 4 — po3paxyHKOBa KUIBKICTh OJHOYACHHUX
moXkeX (I KUTbKOCTI MemKaHIiB moHan 25000 — aBi, Tpu abo

4OTUPH TIOKEXK1) (mogaTok 1B ado [1], Tadm. 3);

30B.I10XK
H.II.

HACeJICHOMY TYHKTI Ha OJHY TMOXEXY MPUHMAIOTHCS 3aJICIKHO
B1JI KUIBKOCTI MEIIIKAHIIIB Ta MOBEPXOBOCTI Oy 1IBEIb HACEIIEHOTO
MyHKTY, JI/¢c (mogaTok 1B abo [1], Tabm. 3);

BH.IIOK
Nerps> 9u.n.

— BHUTpATH BOAM HaA 30BHINIHE IT0KEKOTacCiHHSI B

— KUIBKICTh CTPYMEHIB Ha KOXHY TOUKY

NPUMILIEHHS Ta MIHIMQJIbHI BUTpPaTH BOJAM HAa BHYTPILIHE
MOXKEXKOTACIHHS Ha OJMH CTPYMiHb, JI/C (NMIpUHAMAETHCA ISt
KUTIOBUX OYIIBENIb 3aJI€KHO Bij X MMOBEPXOBOCTI) (J10aaTOK 11
a6o [2], Tabm. 3).

IIOXK .
2) BusnauaeMo Oyyy — BUTPATH BOJM Ha HOXKEKOTACIHHS Ha

BUPOOHUYOMY 00’ €KTI:

HOX BH.ITOK
QBI/Ip crp4Bup ) , /e,

30B.I10X
= Npox (QBI/Ip tn
1€ Mnox = 1 a00 2 — po3paxyHKOBa KIJIbKICTh OJJHOYACHUX TOXKEXK
(nnst BUpoOHMUOTO 00’€KTa TUIONIEI0 A0 150 ra — ogHa moxexa,
npu 1ol nonan 150 ra — aBi moskexki) (momarok 16 a6o [1], m.
6.2.11);

QsoB.nom
BUP

— BUTpaTH BOJM HA 30BHIIIHE IMOXKEKOTACIHHA Ha
BUPOOHMUOMY 00’ €KTI Ha OJIHY MOXKEXKY (MPUUMAIOTHCS 3aJIEKHO
Bii 00’emy OyaiBial BUPOOHUYOTO OO’€KTa, CTYINEHsS il
BOTHECTINKOCTI, KaTeropii 3a BUOYXOMOKEKHOIO Ta MOKEKHOIO
HeOe3neKkorw), Ji/c (momarok 1r abo [1], Tabum. 5);

BH.IIOXK
Nerps 9eup

— KUIBKICTh CTPYMEHIB Ha KOXHY TOUKY
NPUMIIIEHHS Ta MIHIMQJIbHI BUTpPaTH BOJAM HAa BHYTPIIIHE
MOXKEKOTACIHHS Ha OJMH CTPYMiHb, JI/C (NMIpUHAMAETHCA ISt
BUPOOHWYMX OyJiBedb 3aJ]eKHO BIg 11X 00°eMy, CTymeHs
BOTHECTIMKOCTI, KaTeropii 3a BUOYXOMOKEKHOIO Ta MOKEKHOIO

HeOe3nekor) (mogaTok le ado [2], Tabm. 4).
3) BumsHauaemo QO x 3arajbHl PO3PAXYHKOBI MOXKEXKHI

BUTpPATH:
— JUIS HACEJIGHOT0 MyHKTY 3 KUIBKICTIO MEITKaHIliB moHas 25000

11



Bionogiov: O, =

HE3aJIE)KHO BiJ TUIOHII BUPOOHHUYOTO 00’€KTa MPUUMAETHCA SK
cyMa HeoOX1AHOi OUIBIIOT BUTpATH BOAM (HA MIANPUEMCTBI a00 B
HacelleHoMYy IyHKT1) Ta 50% HeoOX11HO1 MEHIIIOiI BUTPATH BOJH
(Ha mianpueMcTBi a00 B HACEJIEHOMY ITYHKTI);

IOk
BUD

II0XK

— IIOPIBHIOEMO Oy Ta 1 BU3HAYa€MO OUIBIIY 3 HUX:

(Ginbiua 3 Oy ¢ abo QnmK )+

QHO)K

+(menma 3 QF %" abo QHO)K)/Z

J/c.

4. Bu3HAUUTH BUTPATH BOJM Ha TMOXKEKOTACIHHS HACEJICHOTO MYHKTY 3

KUIBKICTIO MemkaHiiB a0 25000 Tta OyaiBasMu

3a/1aHOi  MIOBEPXOBOCTI.

BomonposinHa Mepexa HaceIeHOTo MyHKTY 3a0e3mnedye moaady BOAU ISl TIOTped
BUPOOHMYOTO 00’€KkTa IIomer moHax 150 ra 3 OymiBISIMH 3aJaHOTO CTYIICHS
BOTHECTIMKOCTI 1 3aJaHUX KaTeropii 3a BUOYXOMNOXKEKHOK Ta MOKEKHOIO
HeOe3MeKo Ta 00’ eMy.

/ano:
Nu<25000

Nuos

SBI/Ip> 150 ra

VBI/Ip. Oyn.

CTYIIHb
BOTHECTINKOCTI
Kareropiss  3a
BUOYXOIOXKEKH
010 Ta
MOKEKHOIO
HEOE3MEKOI0

QHO)K -

12

Po3zé’azannsa:

IIOXK

1) Busnauaemo O, — BHUTpaTH BOAM Ha II0XKEKOTacCiHHA B

HaCeIEHOMY HyHKle
= Npox (

1€ Mnox = 1 @00 2 — po3paxyHKOBA KUIBKICTh OJTHOYACHUX TTOMXKEK
(ms kiapkocTi MemkaHmiB g0 25000 — ogHa abo JBI MOXKEXKI)

(momarok 1B a6o [1], Ta6:. 3);

30B.I1I0XK
H.II.

HACeJICHOMY MYHKTI Ha OJHY TOXKEXKY MPUUMAIOTHCS 3aJICKHO
BiJT KITBKOCTI MEIITKAHIIIB Ta TTOBEPXOBOCTI OY/IiBEJIb HACEIEHOTO
MyHKTY, JI/c (nopatok 1B abo [1], Tabm. 3);

BH.ITOXK
Nerps 9u..

IMOXK
H.II.

30B.I10XK

BH.IIOXK
HLIL T Nerpdn.m. ): /e,

— BUTpPATU BOJM Ha 30BHIIIHE TMOXEXKOTACIHHS B

— KUIBKICTh CTPYMEHIB Ha KOXHY TOYKY

NPUMIIIEHHS Ta MIHIMaJIbHI BUTPAaTU BOJU Ha BHYTPIIIHE
MOXKEXKOTACIHHS Ha OJMH CTPYMiHb, J/C (TpuUiMaeTbCs IS
KUTIOBUX OyIiBENIb 3aJIEKHO B1J iX MOBEPXOBOCTI) (H01aTOK 17
a6o [2], Tabm. 3).
IIOXK .
2) Buznauaemo QBHp — BUTPATH BOJU HA TMOXKEKOTACIHHS Ha
BUPOOHUUOMY OO0’ €KTI:
MOXK 30B.I0K
QBI/Ip = Mnox (QBI/Ip

JI€ Mnox = 2 — PO3PAXYHKOBA KIJIBKICTh OJJHOYACHUX TOXKEX (1151

BH.ITOXK
+ Nerpdpup ), a/c,



BUPOOHHNYOTO 00’€kTa Tuiomero moHaa 150 ra — JBi MOXKEXKi)
(momarok 16 a6o [1], m. 6.2.11);

30B.IIO0XK . .
Q — BHUTpPATH BOAM HA 3O0BHIIIHE IIOKCIKOT'dACIHHA Ha

BI/IpO6HI/I‘-IOMy 00’€KTI Ha OJIHY MOXKEXKY (MPUAMAIOTHCS 3aJIEKHO
Bii o00’emy OyaiBial BUPOOHWUYOro 00’€KTa, CTymeHs Ii
BOTHECTINKOCTI, KaTeropii 3a BUOYXOIOXKEKHOIO Ta MOKEKHOIO
HeOe3neKkorw), Ji/c (moaatok 1r abo [1], Tabim. 5);

BH.IIOXK . . .
Nerps Jeup — KUIBKICTh CTPYMEHIB Ha KOXHY TOYKY

NPUMIIIEHHS Ta MIHIMAJIbHI BUTPAaTU BOJU Ha BHYTPIIIHE
MOXKEXKOTACIHHS HA OJMH CTPYMiHb, J/C (TpuUiMaeTbCs s
BUPOOHMUYUX OyJliBEeNIb 3aJ€KHO B 11X 00°’eMy, CTymHeHs
BOTHECTINKOCTI, KaTeropii 3a BUOYXOIOXKEKHOIO Ta MOKEKHOIO
HeOe3nekor) (mogaTok le ado [2], Tadm. 4).

3) BusHauaeMo O, — 3arajJbHlI PO3PAaXyHKOBI ITOKEXKHI

BUTpATH:

— JUISL HACEJIEHOTO MyHKTY 3 KUIbKICTIO MeIKaHI(IB /10 25000 mpu
oIl BUpOOHHYOro 00’ekTa moHan 150 ra mpuiimMaeThcs AB1
MOXKEXi (1Bl B HACEJICHOMY IYHKTI 200 /1Bl Ha MIAMPUEMCTBI 3a
HaWOUIBIIIO BUTPATOK BOJH);

IIOXK

TOX :
— nopiBHIOEMO Oy 1" Ta Upyyy 1 BU3HAYAEMO OLIbLIY 3 HUX:

Oy = Olnmbima 3 O 9 abo QHO}K

Bionosios: O, = n/c.

1.2 3agaui

1.2.1. Bu3HauuTH BUTpATH BOJM HA IMOXKEKOTACIHHS HACEJICHOTO MYHKTY 3
KUTBKICTIO MEIITKAHIIIB 8 THUCAY Ta OJAHOIIOBEPXOBHMH OymiBiIssMU. BomomposigHa
Mepeka HaceJICHOr0 MYHKTY 3a0e3nedye Mojady BOJM JJIs MOTped MPOMKCIOBOTO
mignpueMcTBa twiomero g0 150 ra 3 OygmiBasmu [ cTymeHsS BOTHECTIMKOCTI,
KaTeropii 3a BUOYXOITO)KEKHOIO Ta MOXKEKHOI Hebe3nekorw b, Bucororw 24 M ta

00’emom 25000 M.
(Bionogiov: Qnoxc=30 1/c)

1.2.2. Bu3HAUUTH BUTPATU BOJAM Ha MOXKEKOTACIHHA HACEJIEHOTO MYHKTY 3
KUIBKICTIO MEIIKAHIIB & THCSY Ta TPUIIOBEPXOBUMHU OyaiBiasiMu. BopomposigHa
Mepeska HaceleHOTo MyHKTY 3abe3mneuye mojaady BOAM JUISl MOTPed MPOMHCIOBOTO
nignpuemMcTBa twioniero g0 150 ra 3 OyaiBasimu Il cTymeHst BOTHECTIMKOCTI,

KaTeropii 3a BUOYXOIOKEKHOIO Ta TOXKEXKHOI0 Hebesnekoto B, Bucotoro 24 m Ta

006’emom 15000 M3,
(Bionogiov: Qnox=30 1/c)
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1.2.3. Bu3HauWTH BUTpPATH BOAM HA IMOXKEKOTACIHHS HACEJIEHOrO MYHKTY 3
KUTBKICTIO MEIIKAHIIB 12 THCSY Ta OJHONOBEPXOBUMHU OyaiBiasiMu. BomomposigHa
Mepeka HACEIICHOTO MyHKTY 3a0e3leuye Mmojaqdy BOAM I TOTped MPOMHUCIOBOTO
nignpuemMcTBa Twiomero Ao 150 ra 3 OymiBasmu Il cTymeHss BOTHECTIHKOCTI,
KaTeropii 3a BUOYXOITOXKEKHOIO Ta TMOXKEKHOK Hebesnekow B, BucoToro 26 M ta
06’emom 55000 m>.

(Bionogiov: Qnoxc=350 1/c)

1.2.4. BusHauuTu BUTpPATH BOAM HA TMOXKEKOTACIHHS HACEJIECHOTO MYHKTY 3
KUIBKICTIO MeEMIKaHIiB 21 THcAYa Ta JABAHAIIATHIIOBEPXOBUMH OYTIBIISIMH.
BononpoBijiHa Mepexa HaceJIeHOro MyHKTY 3a0e3mnedye mojiayy BOJAU JUIsl OTped
MIPOMHKCIIOBOTO TiAnpueMcTBa Mmiomero a0 150 ra 3 OymiBmsimu Il crynens
BOTHECTIHKOCTI, KaTeropii 3a BHOYXOIIOXKEKHOIO Ta TOXKEXHOI0 Hebesnekoro b,
BUCOTOIO 22 M Ta 00’ emom 4000 M.

(Bionogiov: Qnoxe=32,5 11/c)

1.2.5. BusHauuTu BUTpaTH BOJM HA IMOXKEKOTACIHHS HACEJICHOTO MYHKTY 3
KUTBKICTIO MemKaHIiB 30 THCSY Ta JKATIOBUMHU OymIiBISIMH BHCOTOO 50 M.
BogormpoBinHa Mepeka HaceleHOro MyHKTy 3a0e3mnedye mojady BOIU Al OTped
MPOMHUCIIOBOTO MignpueMcTBa Mmiomeio 10 150 ra 3 Oymiasamu Il crymens
BOTHECTIHKOCTI, KaTeropii 3a BHOYXOIOXKEKHOIO Ta TMOXEXHOI Hebesmekor I,
BUCOTOIO 12 M Ta 06’ emom 22000 M.

(Bionogiov: Qnoxc=73 1/c)

1.2.6. BuzHauuTu BUTpATH BOJM HA IMOXKEKOTACIHHS HACEJICHOTO MYHKTY 3
KUTBKICTIO MemIKaHIiB 40 THCSY Ta OJHOMOBEPXOBUMH OymiBisiMu. BomomposigHa
Mepeska HacelleHOTo MyHKTY 3abe3mneuye mojaady BOAM JUIsSl MOTPed MPOMHCIOBOTO
MIAIpUEMCTBA Iiomero nmoHaa 150 ra 3 Oyxieimssmu Il cTyneHs BOTHECTIMKOCTI,
KaTeropii 3a BUOYXOMOXKEKHOI0 Ta MOXKEKHOI HebOe3nekoro b, Bucororo 8§ m Ta

00’emom 8000 >,
(Bionogiov: Qnox=70 1/c)

1.2.7. Bu3HAUUTH BUTPATU BOJAM Ha IMOXKEKOTACIHHA HACEJIEHOTO MYHKTY 3
KUTBKICTIO MEIIKAHIB 14 THCSY Ta OHOMOBEPXOBUMH OymiBisiMu. BomomposigHa
Mepeka HaceleHOro MyHKTY 3abe3mneuye mojaady BOAM JUIsSl MOTPed MPOMHCIOBOTO
nignpueMcTBa mioniero noHaa 150 ra 3 OymiBiasiMu | cTyneHst BOTHECTIMKOCTI,
KaTeropii 3a BUOYXOIOKEKHOIO Ta MOXKEKHOI0 Hebe3nekoio b, Bucororo 22 M Ta
00’emom 22000 M.

(Bionogiov: Qnox=060 1/c)
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2 TIIPABJIIYHUI PO3PAXYHOK BOJOINPOBIJHUX MEPEXK

3aayero T1APaBIIvHOTO PO3PAXYHKY MEPEXKI €:

— BU3HAYECHHS J1aMeTpiB TPyO MJisi MPOMYCKY PO3PaXyHKOBUX BUTpAT BOAU
BCIM BOJIOCIIO’KHMBayuaM IPpHU poOOTI MEpexi y 3BUYAHUMN Yac (710 MOKEX1);

— TepeBipKa JiaMeTpiB TpyO Ha MOKIIUBICTH MPOITYCKY HEOOXITHUX BUTpPAT
BOJIY TIPH POOOTI MEPEXKI 1T Yac MOKEHKOTACIHHS;

— BU3HAYEHHs BTPAT HANOpPy B MEPEXI1 MpH ii poOOTI B peKUMax 110 MOXKEX1
Ta TIPU MOKEKI.

JHiameTpu TpyO BU3HAYAIOTHCA:

e ¢ — BUTpaTa BOJIHU B MEPEXKi, M°/cC;

v=(0,7 —1,2) — BUAKICTH pyXy BOJU B MEPEXKIi, M/C.

Bubpani mpu po3paxyHKy MeEpexi A0 MOXKEK1 JlaMeTpu TPyO MepeBipsSIOTHCS
Ha MOJKJIMBICTH IPOITYCKY ITOKEKHHUX BHTPAT BOAU (o, » IPU IIbOMY IIBUJKICTH

pyXy BOJH IIPH MOXKEXKIV , NOBUHHA OyTH He Olnbiue 2,5 M/c; UV, BU3HAYAETHCS:

e (o — BUTPATa BOAH B Mepexi IpH ii poOOTi B pesxuMi IIpU HOXKEKi, M*/c;

d — piametp TpyO, 110 Oynu BU3HAYEHI MPH PO3PaXyHKY MEPEXi A0 MOKEXKI,
M.

SIK110 MBHAKICTH PYXy BOJW TMEPEBHUINYE 2,5 M/C, TO HEOOX1THO 301UIBIINTH
JiaMeTpu Tpyo.

[Ipumitka. IIpu po3B’si3aHH1 3a4a4 HEOOXIJHO 3BEPTATH yBary Ha OAMHMII
BUMIpY BCiX Beau4uH!!!

Crmcok YMOBHHUX ITIO3HAYCHb OCHOBHHUX BCINYHUH

d — miametp TpyO, MM a6o M (1 M = 1000 mm)
drun — TUTIOBUY ((paKTUUHUIN) A1amMeTp TpyO, MM 260 M

Qp.; — BUTPATH BOJM HA FOCIOAAPCHKO-IIUTHI OTpedH, Ji/c abo m*/c (1 mM> =
1000 i)

Oposx — BUTPATH BOIM Ha MOXKEKOTACiHHS, J1/c abo M*/c
30B
IIOXK
BH
nox

— BUTPATH BOJIM HA 30BHIIIHE TIOKEKOTaCiHHs, JI/c a00 M3/c

— BUTPATH BOJU HA BHYTPIIIHE MOKEKOTACIHHS, JI/C

q
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g — BUTpaTa BOJIH B MEPEXKi IpH 11 poOOTI B pexKKMMI 10 TIOKEXKI, J1/C a0 M>/¢

ql'lO)K
M3/c

— BUTpATa BOJIM B MEpEXi MpH ii poOOTI B peKUMI MpU MOKEXKI, JI/C a00

v — IIBUJKICTh PYXY BOJHM B MEPEXKI, M/C

n

Vox — WIBUJKICTB PyXy IPU HPOITYCKY IOXKEKHUX BUTPAT BOAU, M/C

2.1 MeTtoauka po3B’si3aHHS OCHOBHMX THIIIB 32124

1. 30BHIIIHA BOAOIPOBIAHA MEpeka Ma€ 3aJaHUM JiaMeTp Ta Mojae BOAY Ha
roCIoJapChbKO-MUTHI TOTPeOM Yy 3aJaHii KiuIbKocTi. llepeBipTe NpaBMIIBHICTD
BU3HAYCHHS JllaMeTpa TpyO0 Ta MOXIHMBICTH I1i€1 Mepexi MojJaTd BOAY Ha
MOKEXKOTACIHHS 3a1aH01 OY/T1BIII.

/lano:
THII Ta
XapaKTepUcT

uKa OyiBii
d

Q T-I

_9
Vo ~ ¢
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Po3zeé’azanna:
1) BuzHauaeMo HOpPMAaTHBHI BHUTpaTH BOJW Ha BHYTPIIIHE

noxkexxoraciausa (momatku 1, 1e abo [2], Tadm. 3, 4):
BH

Qo= a/c
2) BwusHauaeMO HOpPMATHBHI BUTpaTH BOAM Ha 30BHIIIHE
nokexxoraciaus (momarok 1B, 1r ab6o [1], Tabm. 3 — 6):

30B

10K — /c

3) Buznayaemo 3arajibHi BUTpaTH, SKI TIOBUHHA MPOITYCTUTH
Mepesxa MpH ii poOOTI IPU MOKENKI™*:
30B BH .
qu)K - QFIO)K +4 +QF—I‘I_— a/c

nox

*: 3eepmaemo ysacy ma me, wjo eumpamu HA GHYMPIUWHE MA 308HIUHE
NOJHCENHCOSACIHHA BUMIPIOIOMbCA 6 TI/C, a 8UmMpamu 600U HA 20CHOOAPCHKO-
NUMHI nOMpedu MOoXCYmv Mamu iHwi 0OuHuyi eumipy. Y maxomy 6unaoxy
nepeo 6USHAYEHHAM (., 6CI CK1a006i (hopmynu HeoOXiOHO npueecmu 00

O0OHAKOBUX OOUHUYL BUMIDY

4) BuzHauaeMO WIBUIKICTb PYXy BOJAHM B MEpEXl MPU IMPOMYCKY
BUTpPAT BOJM Ha MOXKEKOTaCIHHA™*:

_ Hnox
noX ~—  ped?’
2,5M/c — aiameTp NpUHHATO MPaBUIBHO, a MEpeka

v Mm/c,

IIpu VHO)K

IIPOITYCTUTDb BUTPATHU BOAH HA ITOKCIKOT aClHHA
*k: 3gepmaecmo ysazy na me, o q,, SUMIPIOIOMbCA 6 1/c, a diamemp mpyo 6
MM, MOMY HeOOXiOHO (., nepesecmu 6 m’/c, a diamemp mpy6 6 M, mooi

Gopmyna 6uUHAYEHHs. WBUOKOCI PYXY 800U 8 MePelCl npu NPonycKy eUmpam
600U HA NOAHCENCO2ACIHHI OYOe Mamu 8U2NA0:



41000000-qy,

Ynox = "1o00emea2 > W

Bionoegiov: Oiamemp npuiinamuil (He)npasunvHo, mepedxca (He) 3Modice

nooamu 800y HA NOHCEHCO2ACTHHA (v

— M/C).

2. 30BHIIIHSA BOAOIPOBIAHA MEpPEXKa IMOAAE BOAY HA TOCHOJAPCHKO-IMUTHI
notpedbu y 3amaHidi KUTbKOCTI. Bu3HaumTH miameTp TpyO Ta MOXKIUBICTH INi€l
MepeK1 MOJIaTh BOAY Ha MOKEKOTraCiHHS 3aJ1aHo1 OyI1BIIl.

/lano:
THII Ta
XapaKkTepUcCT

vKa OyiBii

Q T-I

dTI/IH - ?

_9
Vo ~ ¢

Po3é’azannsa:
1) Buznauaemo niametp Tpyo™:
40..
d=,—2 M,
TV

v=(0,7 — 1,2) — IBUAKICTb pyXy BOJH, M/C;

Or-n— BUTPATH BOJM Ha TOCIIOJAPCHKO-IIUTHI IOTPeOH, 11/c a0 M>/¢
*: 36epmaemo ysaey na me, wo AKWO GUMPAMu 00U HA 20CROOAPCLKO-NUMHI
nompebu maioms 0OuHUYi 6UMIpY 1I/c, Mo ix HeobXiOHo nepesecmu y m/c, mooi
popmyna susnauenusn oiamempie mpyo 6yoe mamu 6uesso:

4-Q._,
d= UIOOO-H-V M

2) Buznayaemo TUNOBUH AiaMeTp TPYO drun BIAMOBIIHO JI0 JIOJATKY
2: PEKOMEHIYEThCA THUIOBUH JiaMeTp NpUAMaTH HaWOIMKUNN
OUTBIINN HIK PO3PAXYHKOBUN™*:

dTHn: MM

**: 3gepmaemo ysacy na me, wo 3a po3paxyHKom oiamemp mpyo susHaueHuil y
M, a 8 000amKy 2 3HayeHHs OiamMempis HageOeHi 8 MM, MOOMO pPO3PAXO8aAHULL
diamemp neoodxiono nepesecmu ¢ um (1 m = 1000 mm)

3) Buznauaemo HOpMaTHBHI BUTpaTH BOJM HA BHYTPIIIHE

noxexxoracigus (momatku 1, 1e abo [2], Tabm. 3, 4):
BH
q..-__ e
4) Bu3HauaeMO HOpPMAaTUBHI BHUTPAaTH BOJM Ha 30BHIIIHE

noxkexxoracinus (momarok 1B, 1r ab6o [1], Tabm. 3 — 6):

30B _
Qno>1< =  1/c

5) BuzHauaemo 3arajibHi BHUTpPATH, IO I[OBUHHA MPOMYCTUTH
Mepeska IpH ii poOOTi PH MOXKEK1 ™ **:

30B BH
*¥%: 3gepmaemo ysacy Ha me, wo SUMpamu HA GHYMPIUHE MA 308HIUHE
NOJICENCOACIHHS BUMIPIOIOMbCSL 6 J1/C, 4 UMPAmu 800U HA 20CNOOAPCHKO-
NUMHI nOmMpedU MONCYMb Mamu HWi oOuHuyi eumipy. Y maxomy eunaoky
nepeo B6UBHAYEHHAM (., 6CI CK1a006i (popmynu HeoOXiOHO npueecmu 00
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oonaxoeux oounuys eumipy (1 > = 1000 n)

6) BusHauaemMo IIBUJIKICTH pyXy BOAU B MEPEXI MPU MPOILYCKY
BUTpPAT BOJM HA MOXKEKOTaCIHHA ™ **:

4:qI'IO)K

nox Ted?
T™n

v Mm/c,

OpU Vpoo  2,5M/C — [laMeTp NPUHHATO MPABHUIBHO, MEpexka

IPOIYCTUTh BUTPATH BOJU HA MOXKEKOTACIHHS.
ka3 36epmaemo yeazy na me, o q,, SUMIpIOIOMbCA 6 1/C, a diamemp mpyo
8 MM, MOMY HEOOXIOHO (., Nepesecmu 6 m’/c, a diamemp mpyo 6 M, mooi

Gopmyna eusnaueHHs WUOKOCII PYXYy 600U 8 MePedlCi Npu NPonycKy eUmpam
800U HA NOACEIHCO2ACTHHI OYO0e Mamu 8U2A0:

441000000+, )

v =

noxX 1000emsd?
T™n

Bionogiov:  dwyn = MM, Mepedica 3Modce nooamu 6800y Ha
NOJKCENCOLACTHHSA (( Vo = M/C).
2.2 3apaui

2.2.1. 3oBHILIHA BOAONPOBIIHA Mepexka Mae aiamerp 150 mm Ta nonae Boay
Ha TOCHOJAPChKO-MUTHI moTpebu y kimbkocti 20 m/c. IlepeBipuTH MpaBUIBHICTD
BU3HAUEHHS JiaMeTpa TpyO Ta MOXIMBICTH Ii€l Mepexi MoJaTH BOJy Ha
MOXKEXKOTACIHHS IIICTHAAISITUTIOBEPXOBOI JKUTIOBOI OYAIBIl CEKIIHHOTO THUITY
06’emom 30000 m°.

(Bionogiowv: diamemp nputiHamuil HenpasuibHO, Mepedica He 3MOodHce N00amu 800y HA

noowcednco2acinms ( Viosk =2,83 m/c))

2.2.2. 3oBHIIIHA BOAOMPOBIIHA Mepexka Mae giamerp 250 MM Ta mojiae Boay
Ha TOCMOAAPChKO-MUTHI MOTpedu y KuibkocTi 10 n/c. TlepeBipuTH mpaBUIIbHICTH
BU3HAUEHHS JliaMeTpa TpyO Ta MOXIMBICTH Ii€l Mepeki MoJaTH BOJy Ha
MOKEXOTaciHHs BUPOOHWYOI OymiBimi | cTymeHs BOTHECTIMKOCTI, KaTeropii 3a
BUOYXOIOXKEKHOIO Ta TMOXKEXHOI Hebesmekoro b, Bucororo 22 M Ta 06’eMoM
22000 M.

(Bionogiowv: oiamemp npuiinsamutl nPasuibHO, Mepexca 3Moiuce No0amu 600y Hd

noowcednco2acints ( Vo =0,82 m/c))

2.2.3. 3oBHIIIHS BOJOMPOBIIHA Mepexa mae niametp 200 MM Ta mojae BOy

Ha TOCHOJAPCHKO-MUTHI MoTpebu y KimbkocTi 13 n/c. IlepeBipuTH mpaBUIBHICTD

BU3HAUCHHS JiaMeTpa TpyO Ta MOXIMBICTD Ii€l Mepexi MoJaTH BOJYy Ha
TI0’KEXKOTaCiHHS TPUHA I THIIOBEPXOBOI IPpOMaIChKol OyaiBii 06’ emom 28000 M,

(Bionogiowv: diamemp nputiHamutl npasuibHo, Mepedtca 3modxice nooamu 600y Ha
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=1,6 m/c))

NOMHCEIHCO2CACIHHA (VHO)K

2.2.4. 3oBHILIHA BOAOIPOBIAHA MEpeXka MOoAAE BOAY Ha rOCHOJAPChKO-ITUTHI
notpedu y KinpkocTi 12 1/c. BusHauuTu aiametp TpyO Ta MOKIIUBICTS 1i€l MEepexi
MOJIaTH BOJY Ha MOXEXoraciHHs BUpoOHH4oi Oyaimi Il cTymens BorHecTidkocTi,
KaTeropii 3a BUOYXOMOKEKHOIO Ta MOXKEKHOI Hebesnekor B, BucoToro 22 M Ta

06’emom 7000 m°.

(Biono6iow: dmun=150 mm, mepesxrca smodxce nodamu 600y Ha NOHCENHCO2ACIHHA ( Ve =

2,12 m/c))

2.2.5. 3oBHIIIHS BOJOIPOBITHA MEpEXka MoJIa€ BOAY Ha TOCIOAAPChKO-TUTHI
noTpedu y kinbkocTi 20 si/c. BusHauutu aiameTp TpyO Ta MOXIIMBICTH I1€1 MEpexi
MOJaTH BOJIy Ha IMOXKEKOTACIHHS II’SITUIIOBEPXOBOI KUTIOBOI OyaiBiIl 00’€MOM
12000 m>.

(Bionogiov: dmun=150 mm, mepedxca 3mooice nooamu 600y HA NOHCEHCO2ACIHHA ( Yok =
1,98 m/c))
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3 PO3PAXYHOK HOKEKHUX PE3EPBYAPIB TA BOAOHAIIIPHUX
BAIIT

3.1 Po3paxyHoOK MO:KeKHUX pe3epByapiB

PesepByapu uncroi Bogu (PUB) npusnaueni pis:

— pEryjiroBaHHS HEPIBHOMIPHOCTI pOOOTH CHOpyA, SKI TMOJAIOTh Ta
3a0uparoTh Boay 3 PUB;

— 30€epeKeHHs HEIOTOPKAHHOTO 3aracy BOJU Ha MOTPEeOU MOKEKOraciHHSL.

[Toxxexxni pe3epByapu € okpeMuM Bunaakom PUB Ta MoxyTh Tak camo
BUKOHYBATH POJIb PETYJIIOI0UMX Ta 3alIACHUX €EMHOCTEH.

3aranpHuil 00’ €M pe3epByapiB MOKE CKIIAIATUCh 3 TBOX BEIIMYWH:

Wip = Woer + Wz, M*,

ne Wy — perymorounii 00’eM pesepByapiB (K mpaBuiio, He mnepeBuinye 20%
BiJ MAKCUMaJIbHUX JO0OOBUX BUTPAT BOAH JUI BCiX BOJOCIIOXKHMBAYIB), M;

Wiz — 06’€M HEZJOTOPKAHHOTO 3aI1acy BOJIH, M.

Henoropkannuii 3anac (H3) Boau B pe3epByapax UnCTOi BOJAU BU3HAYAETHCS
AK CyMa HEJIOTOPKAHHOrO 3aracy JJIs MOXKEXOTaClHHS 3 T1APAHTIB Ta BHYTPILIIHIX
MOKEKHUX KPaH-KOMIUIEKTIB, CTIEHiaJbHUX 3aC001B MOKEKOTaCiHHS (CIPUHKIIEPIB,
ApeHYepiB Ta IHIIMX 3aco0iB, IO HE MAalOTh BIACHUX pE3epByapiB) Ta
HEJJOTOPKAHHOI'O 3aIracy BOJM Ha MAaKCHMaJlbHI TOCMOAAPCHKO-NIUTHI MOTPEeOU Ha
BECh NEP10/1 MOKEKOTACIHHS:

a3 =Wums +Was e M,

— 3amac BOJM, HEOOXIJMHUW HAa 7 TOAWH TaciHHSA

ne Wy =

noKexi, M>; Onox — BUTPATH BOJAU Ha MOXKEXKOTACIHHA, JI/C; T =3 TOAMHHU — TEPMIH
raciHHS MOXKEXKI1, IKUM BU3HAYAETHCS 3r1AHO0 3 11. 6.2.13 [1];

WH3r-n = "(Omax rog — Q;yﬁax "%y _ samac Boxu, HeoOXigHumii Ha moTpeOHU

HACEJIEHOro MyHKTY Ta BUPOOHUYOTO MIANPUEMCTBA 32 TOJUHY MaKCUMalIbHOIO
BOJOCNIOKMBaHHA (0€3 ypaxyBaHHS BHUTpaT BOAM Ha MNPUUHATTS YLy

HpaliBHUKaMH Ha MIIPUEMCTBI) MPOTIATOM T TOJUH TaCiHHS HOXKEKi, M; Qmax.mﬂ

— PO3pPaxyHKOBa MaKCHUMaAJIbHAa I'OAWMHHA BHUTpPATa BOAW IJIA BCIX BOI[OCHO)KI/IBEILIiB

QB max 1oz
JyI

32 TOJMHY MaKCHMAJBHOTO BOJOCIIOKMBAHHS, SIKIO BOHA IPHUIANA€ Ha Lied 4ac,
M3/To1.

Bignosigno nmo [1], m.13.2.10, 3aranbHa KUIBKICTh PE3€PBYapiB B OJHOMY
BY3J1l TOBUHHA OYTH HE MEHIIIE IBOX.

Bubip TunoBoro pesepByapa 311HCHIOETHCS 32 TOMOMOIOK0 J0JaTKa 3 1bOTO

BOJIOIIPOBIHOT MEPEKi, M>/TO; — BUTpaTa BOAM HA MPUUHSATTS YLy
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MIPAKTUKYMY.
3.2 Po3paxyHOK BOJAOHANIIPHUX O0amIT

Bononanipna Garnra npusHaveHa Jjis:

— pEryjioBaHHS HEPIBHOMIPHOCTI pPOOOTH CHOpYyHd, IO TMOJAI0Th Ta
3a0uparoTh BOy 3 OaIlTu;

— 30epexeHHsI HeIOTOPKAHHOTO 3aracy BoAu Ha mepir 10 XBUIUH raciHHS
Mmoexi (3a el Jac BKIIOYAIOTHCS 10 POOOTH IMOXKEXKHI HACOCH HACOCHOI CTaHIIii
APYTOro MigiioMy, siKi 3a0€3MeuyroTh Moavy MOXKEKHUX BUTpPAT BOJIU 0 MEPExi
IT1]1 Yac TaciHHSI MOXKEX1);

— CTBOpPEHHS HEOOX1THOTO HAMOPY Y BOJOIPOBIIHINA Mepexki mpH ii poOoTi 110
MOXKeX1 Ta B nepuil 10 XBUIMH raclHHA MOXKEXI.

Bononamipna Oaiita BCTAaHOBIIOETHCSI B HAWBUIIIN TOYII MEPEXKI, 3aBISKU
qoMy, 3 YypaxyBaHHSAM penbedy MICIEBOCTI, (akTHyHa BHCOTa OarTH
MPOEKTYETHCS MEHIIIOIO.

HeoOxinHy BHCOTY BOJOHAMipHOi OAlliTH BU3HAYAIOTh BUXOJSYH 3 YMOBH,
0 B TOAMHY MaKCHUMAaJIbHOTO BOJOCIIOXKMBAHHS MOBUHEH OyTH 3a0e3nedeHuit
HEOOX1MHUN BUIbHUN Hamip H, y HaWOLIbII BiIJajICHIM TOYIIl BOJOMPOBIAHOI
Mepexi, TOOTO B IUKTYIOU1i TOYIII.

006’eM Oaka BOJIOHAMIPHOT OAIITH BU3HAYAETHCS:

_ 3
WsBB =Wper +WH3> M

ne  Wper — perymorounii 00’em Oaka (sk mpaBuiio, He mepepuimnye 10 % Bin
MaKCHMaJIbHUX JOOOBMX BHTPAT BOIM JJIS BCIX BOJOCIIOKUBAYIB), M>;

Wis — 06’ €M HEJOTOPKAHHOTO 3aI1acy BOAU, M°.

Henoropkanuwmii 3amac Bojau 6aka BOJOHAIIPHOI OAIITH CKIAAAETHCS 3 JTBOX
BEJINYUH:

a3 ="ums a3 e M

(@242 )60

1000 3amac BoaW, M°, HeoOXimHMM Ha 7=10 XBWIMH

ne Wyng =

. © e . o 30B o e . o BH .
raCiHHA OJHI1€1 30BHIMNIHBO1 QnO)K Ta OJOH1€1 BHYTPIIIHBO1 an)K ITOKCIK (OI[I/IHI/II_II

BUMipy BuUTpat Boau — Ji/c) ([1] m. 13.1.5); 3a uel yac BKIIOYAIOTHCS O POOOTH
MOXKEKH1 HACOCHU-TTIIBUIILYBaYi, 1110 3a0€3MeUyIOTh Moauy MOXKeKHUX BUTPAT BOAU
B MEPEXKY;

T O
— T-11 - 3 . o _
WHBF-H _—60 3amac BOAM, M°, HEOOXITHUW NJii TOCHOJAPCHKO

OUTHUX MOTPed y TOJMHY MAaKCHMAJIbHOTO BOJOCIOXXHBaHHS, TpoTsirom 7 = 10
xgunuH ([1], m.13.1.5), ; Q.. — pO3paxyHKOBI MakCHMallbHi TOJAWHHI BUTPAaTH
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BOJM I BC1X BOJOCIIOXKUBAYiB, M>/TOJL.
Bucoty BojioHamipHoi 0aniTé BU3HAYAIOTh:

Hgp =hy + Hy +(Z,Z[.T. —ZBp) > M,

ne  h, — BTpaTH HAIOPY B MEPEXKI MPH ii poOOTI 10 MOKEXKI, M;

H,=10+4 (n—1) — BUIbHMM Hamip y JIUKTYIOUId TOYLl, M; 1 —
MOBEPXOBICTh OY/11BEJIb;

Zjp. — T€OJIE3MYHA BiIMITKa IMKTYOUOI TOYKH, M;

zgp — I'€0JI€3MYHA B1IMITKa BCTAHOBJICHHS BOJAOHAIIPHOI OallTH, M.

TunoBa KOHCTPYKIlisE OamTy OOUPAETHCS 3a il BUCOTOI Ta 00’eMoM Oaka
(momarok 4).

[pumirka. [Ipu po3B’s3aHHI 3a7a4 HEOOX1THO 3BEpTATH YBary Ha OJMHUII
BUMIpY BCIX BeaU4HH!!!

Crucok YMOBHHUX ITO3HAYCHb OCHOBHHX BCIMYHNH

H — BUIbHUI HAIIP y JUKTYIOYid TOYL, M

Hgp — BUCOTa BOJOHAIIPHOT OaIuTH, M
h,, — BTpaTH HAaIoOPy B MEPEKi, M

n — TIOBEPXOBICTh OyIiBII, KA PO3TAIIOBAaHA B JUKTYIOU1N TOYII
QOavrr — BUTPaTH BOJIM HA aBTOMATUYHY YCTAHOBKY IMOXKEXKOTaCiHHS, JI/C

30B . .
QI‘IO)K — BUTPATH BOAXW HA 30BHIIIHE ITOKCKOI'aC1HHA, a/c

qBH

NnoX
Wirp — 00’ €M NOKEKHOTO pe3epByapa, M>

— BUTpaTH BOJIU HA BHYTPIIIHE MOKEKOTACIHHSA, JI/C

Wrr — 00°€M MOKEKHOTO BOJOMMHUIIA, M
I1B >

Wsgp — 00°€M baka BoJOHAIpHOT baTy, M3

w. — PEryJIoYuii 00’eM 0aka BOJIOHAMIPHOI OammTu abo pe3epByapa, M>
per >

’ 3
a3 — 00’€M HEJOTOPKAHHOTO 3aracy BOJAU, M

v v 3
WHT3 — HSLOTOPKAHHHUH MOXKESKHHUH 3a11ac BOJH, M

WH3 g — 3aIac BOIHM, HEOOXiIHWH Ha TOCHOJAPCHKO-NHUTHI MOTpeOH B

TOIMHY MaKCHMAJILHOTO BOJOCIOXKHBAHHS, M>
W AyTIT — 3811aC BOAH, HEOOXiJHUI HAa OJJHY TOAMHY POOOTH aBTOMATHYHOI

YCTAHOBKH TI0KEKOTaCIiHHS, M>

Z) . — Teo/e3nIHa BIIMITKA IUKTYIOUYO1 TOYKH, M

zgp — l€0JIe3MYHA BIAMITKA BCTAHOBJICHHS BOJOHAIMIPHOI OAIlTH, M
T — 4ac, Ha KU 30epiraroTbCAd MOXKEKHI BUTPATH BOJU, XBUJIMHHU a0o0
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FOJIMHHU

TAVIIT — 9ac poOOTH aBTOMATUYHOI YCTAHOBKH MOMXKEXKOTACIHHS, TOJT
1 — TTIOBEPXOBICTh Oy/TiBEb

3.3 MeToauka po3B’i3aHHSI OCHOBHHUX THIIIB 32124

1. BusHauuTH HEOOXITHUU OO0’€M TMOXKEKHOTO pe3epByapa, SKIIO BIiH
3a0e3nedye 30€peKCHHS BOIWM Ha IMOTPEOM TMOXKEKOTACIHHS 3a7aHoi OymiBIi.
OOpaTu THUIIOBUI TIOKEKHHUMI pe3epByap.

Jlano:

THII Ta
XapaKTEPUCTHKA
OymiBi

Qmax .J100
O
QAVHF

Wip —?

Po3B’s3anHsA:
1) BusHauaeMO HOpPMAaTHMBHI BHUTpPAaTH BOJM Ha 30BHIIIHE
moxxesxoracinus (momarku 18, 1T abo [1], Tabn. 3 — 6):
30B
Q "= a/c

nox

2) BusznauaemMo HOpMaTHMBHI BUTpaTH BOAM HAa BHYTPIIIHE
nokexxoracinusa (momatku 114, le abo [2], Ta6md. 3, 4):

q>" = a/c

nox

3) Buznayaemo moxexH1 BUTPATH BOJIU:

QHO)K — Q3OB + qBH H/C

nox nox’

4) BusznauaemMo 00’€M PETyJIIOIYOTO 3aracy BOAM, SKUN
npuiiMaemo 20% Bij MaKCUMaJIbHUX JOOOBUX BUTPAT BOJIU:

— 20Qmax.z[06 M
per 100

5) JAns BU3HAYEHHA 00’€My HEJOTOPKAHHOI'O 3amacy BOJU
BU3HAYAEMO:
- 00'eM HEIOTOPKAHHOTO MOKEKHOTO 3anacy™:

"am3 = Crox s M

Jie T=3 rOJIUHU,

*: 3eepmaemo ysacy na me, w0 SUMPAMU HA NONCEHCOSACIHHS
BUMIDIOIOMbCS. 6 J/C, a4 uac, Ha SKull 30epiearomvcsi NONCENHCHI
sumpamu 800u, y 200uHax. Y makomy eunaoxky nepeo 6U3HA4eHHAM
Wins 6ci cknadosi ¢popmynu neobxiono npusecmu 00 0OHAKOBUX
oounuyb sumipy (1 M = 1000 n, 1 200una = 3600 c), mooi gopmyna
BUBHAYEHHS 00'€MY HEOOMOPKAHHO20 NOHCEIHCHO20 3anacy 800u Oyoe
mamu ueiso.

T7+3600-Q

nox 3

Whns = —500
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- 00'eM HEIOTOPKAaHHOTO 3aracy Ha TrOCHOJaChbKO-TIUTHI
noTpeou:
_ 3
"H3ran = Yr M
- 00'em 3amacy BOJOM Ha poOOTYy aBTOMATHYHUX YCTAHOBOK
noxexoraciHus (AVYIID)**:

WayTIT =TAVTITAYTIT > M

TAVIIT =] TOJruHa

*%: 3gepmaemo yeazcy na me, wo eumpamu Ha pobomy AVII
BUMIDIOIOMbCSL 68 J/C, A uac, HA AKUll 30epiearomvCcsi NONCEHCHI
gumMpamu 800U, y 200uHax. Y makomy 6unaoxky nepeo 6U3HAYEHHAM
W aynr 6ci cknadosi gpopmynu neobxiono npugecmu 00 0OHAKOSUX
oounuys sumipy (I M = 1000 n, 1 200una = 3600 c), mooi ¢popmyna
susHauenus 00'emy 3anacy 6oou Ha pooomy AVIII' 6yoe mamu euenso:

T+3600+Quyrr
1000

— 3
W aynr =

i TOI[i O6’€M HCI[OTOpKaHHOFO 3anacy BHU3HAUAECTLHCA.
_ 3
a3 = Wans + Wa3r-n + Wayrnr M,

6) Buznauaemo 06’em I1P:

_ 3
WHP _Wper +WH3’ M.

7) O6upaemMo TUTTOBUI TTOKEKHUN pe3epByap (101aToK 3):
- TUTIOBHM MPOEKT***;

- 00'eM TUIIOBUIA: M3
- JIOBJKMHA: M
- IIMPHHA: M
- TnubuHa: M

*#%x. Ilpu npoexmysanHni 080x abo OiLnbUIOI KinbKOCmI pe3epsyapis,
MUnosull pesepgyap ma tioeo po3mipu NpuuUMAalomscs 3 ypaxy8aHHAM

X KibKOCMI.
Bionoegiov: Wpp = Mm>, munoeutt nosicescnuil pesepeyap
(06'em M3, 0oeéxcuna_ m, wupuna_ m, 2iubuna__ M).

2. IlepeBipTe NpaBUWIBHICTh IPOEKTHOIO PIIIEHHS II0JI0 HACTYMHOTO: OISl 3a1aHO1
OyAiBI1 3aIIPOEKTOBAHO TIOKEKHHUM pe3epByap 3aJaHOro 00’ emy.
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Jlano:

THUII Ta
XapaKTCPUCTHKA
OymiBmi

Qmax .00
O
QAVHF

WHP(THH)

MPaBUJIBHICTD
MIPOEKTHOTO
piteHHs — ?

Po3B’s13aHHs:
1) Busnawaemo HOpMAaTHBHI BUTpPAaTH BOJM Ha 30BHIIIHE
noxexoracinus (nomarku 18, 1t abo [1], Tabn. 3 — 6):
30B
Q "= a/c

nox

2) BuszHayaemMmo HOpPMATHBHI BHUTPAaTH BOJM Ha BHYTPIIIHE
noxexoracinus (momarku 1, 1e abo [2], Tabu. 3, 4):

q>" = a/c

nox

3) BuzHauaemo MokekH1 BUTPaTH BOJIU:

Qnom — Q3OB + qBH _TI/C

nox nox’

4) BuznayaemMo 00’€M pEryjroluoro 3amnacy BOJHU, SIKUN
npuitmaemo 20% BiJl MAKCUMaIbHUX JOOOBUX BUTPAT BOJIU:

_ 20Qmax.z[06 M3
100
5) Jns Bu3HaueHHS OO0’€My HEIOTOPKAaHHOIO 3amacy BOJU
BU3HAYAEMO:
- 00'eM HETOTOPKAHHOTO MOYKEKHOTO 3aracy™:
_ 3
"3 = Chow o M
Jie T=3 rOJIUHU,
*: 3eepmaemo ysacy Ha me, WO BUMPAMU HA NOHCEHCO2ACIHHSA

BUMIDIOIOMbCSA 8 1/C, A YAC, HA AKUU 30epiealombCs NONHCENHCHI eumpamu
6oou, y eoounax. Y maxomy eunaoxy nepeod eusnavennsm Wyng 6ci

CKIA008I hopmynu HeoOXiOHO npugecmu 00 0OHAKOBUX 0OUHUYb 8umipy (1
M = 1000 1, 1 200una = 3600 c), mooi popmyra eusnauenns o6'emy
HeOOMOPKAHHO20 NONCEHCHO20 3anacy 800U 6yoe Mamu 8Uciso:

T3600+Qp,

Whns = —500

- 00'eM HEJOTOPKAHHOIO 3amacy Ha TOCNOAAChKO-IUTHI
noTpeou:

_ 3
WH3 r-m 7'-Qr-n’ M7,

- o0'eM 3amacy BOJM Ha pOOOTYy aBTOMATHYHUX YCTaHOBOK
noxxexxoracinus (AVIIL)**:

WAyTIT = TAvIIrCAyTIT > M

TAVIID =] TOJArHa
*E: 3eepmaemo yeacy na me, wo eumpamu Ha pooomy AVIII
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Bionoegiov: Wip =

BUMIDIOIOMbCA 8 I/C, a4 YAC, HA AKUU 30epiealombCs NONHCENHCHI aumpamu
6o0u, y coounax. Y maxomy eunaoxy nepeo eusnauennim W pyo- 6ci
CKAA008I (hopmynu HeoOXIOHO npusecmu 00 0OHAKOBUX 00uHUYb sumipy (1
M = 1000 n, 1 200una = 3600 c), mooi gopmyra eusnauenns o6'emy
sanacy 600u Ha pobomy AYIII" 6yoe mamu euenso:

7+3600Q py
1000

— 3
Wavnr =

i TOI[i O6’€M HCI[OTOpKaHHOFO 3aHacy BHU3HAUAECTLHCA.
_ 3
W3 = Wans3 + Wa3r-n + Wayrr M,

6) Buznauaemo 06’em I1P:

_ 3
Wr1p _Wper +Wp3. M

7) [lopiBHIOEMO pO3paxoBaHU 00’ €M MOKEKHOTO pe3epByapa i3
3aJlaHUM 32 YMOBaMH 3ajaui:

— SKIIO pPO3paxOoBaHUU 00’€M TMOXKEKHOIO pe3epByapa €
MEHIIMM abo JOpiBHIOE 00’e€My pe3epByapa 13 3aJlaHHM 3a
yMOBaMHU 3aJ1adi, TO HOT0 3alPOEKTOBAHO MPABUIIBLHO;

— SKIIO pPO3paxOBaHUU 00’€M TMOXKEXKHOIO pe3epByapa €
OuThIIMM, HDK 3aJaHUN 3a YMOBaMH 3ajadi, TOJI BIiH
3aMpPOEKTOBAHUN HENPABWIBHO, HEOOXIAHO 3alpONOHYBaTH
IHIIMI TUIIOBUM pe3epByap Ta BKa3aTH MOro XapaKTEPUCTHKU:

- TUTIOBUH TIPOEKT:

- 00'€eM THUIIOBUI: M3

- IOB)KMHA: M

- IIUPHUHA: M

- TJINOMHA: M
Py

NOMNACENCHULL pe3ep8yap 3anpoEKMOBAHO NPABUILHO (Ab0: NONCEHCHUL pe3epsyap
3aNpPOEKMOBAHO HENPAGUNLHO, NPONOHYEMbCA MUNOBULL NONCEHCHUU pe3epayap

(00'em M3, Qoédicuna  m, wupuna__ M, 2IubuHa__ M)).

3. BusHauutu HeoOXimHuUN 00’eM Oaka Ta BHUCOTY BOJOHAMIPHOI OamiTw,
AKIIO BOHA 3a0e3redye 30epeKeHHS BOAM Ha TMOXKEKOTACIHHA 3a1aHoi Oy[iBii.
OOpaTu TUIIOBY BOJIOHAMIPHY OaIlTy.
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Jlano:

THI Ta
XapaKTCPUCTHKA
OymiBmi

n

Qmax .00
O

Zn.T.

ZBB

N

Wsss —?

Po3B’s13aHH4:
1) BusznHayaeMo HOpPMATHBHI BHUTpPAaTH BOAM Ha 3O0BHIIIHE
noxxesxoracius (noxatku 1B, Ir a6o [1], Tabm. 3 — 6):
30B
Q "= a/c

nox

2) BusznHauaeMO HOPMAaTUBHI BUTPATH BOJAM Ha BHYTPIIIHE
nokesxoraciaus (mogatku 11, le abo [2], Tabdm. 3, 4):

q>" = a/c

nox

3) Busnawaemo 00’€M peryJmo0Uuoro 3amnacy BOJU, SKUN
npuiiMaemo 10% Big MakCcUMalIbHUX TOOOBUX BUTPAT BOJIU:

— 1OQmax.zLo6 M
per 100 °

4) Jlna BuU3HAueHHS 00’eMy HEJAOTOPKAHHOTO 3amacy BOJU
BHU3HAYAEMO:
- 00'eM HEIOTOPKAHHOTO MOXKEXKHOTO 3aracy™:
30B BH
= + 3
Wing T(Qnom qnox()’ M

ne =10 xBuanH;

*: 3gepmaemo yeazy Ha me, WO BUMPAMU HA NONCEHCOLACIHHS
BUMIPIOIOMbCSL 8 JI/C, A YAC, HA AKUL 30epiearomvCsi NONCENHCHI UMPAmu
600u, y xeununax. Y maxomy eunaoxy nepeo eusnauennim W ns 6ci
CK1a008i popmynu HeoOXIOHO npusecmu 00 0OHAKOBUX 0OUHUYb umipy (1
m = 1000 n, 1 xeéununa = 60 c), mooi opmynra eusnauenns 06'emy
HEOOMOPKAHHO20 NOAHCEHCHO20 3aNaAcy 600U Oyoe Mamu GUjsio:

30B , ,BH
. L] +
760 (Qnom qno»()
1000

Wins =

3
, M

- 00'em HCIOTOPKAHHOT'O 3allaCy Ha FOCHOIIEICBKO-HI/ITHi

noTpeon™ *:

"U3rn = O W’

**: 3gepmaemo yeacy Ha me, w0 SUMpAmMu HA 20CNOOAPCLKO-NUMHI
nompeodu 6UMIpIIOMbCs 6 M>/200, a 4ac, Ha AKUll 60HU 30epicaomvcs, y
xeununax. Y maxomy eunaoxy nepeo susmnavenuam Wq . 6ci ckradogi

Gdopmynu neobxiono npusecmu 00 0OHAKOBUX 0OUHUYL umipy (I xeuruna
= 60 ¢), mooi ghopmyna eusznauents 00'emy HeOOMOPKAHHO20 3ANACY 800U

HA 20CNO0ApCcbKO-nUmMHi nompedu 6yoe mamu 6usio.

T°Q_,
—_ 3
WH3 —-n— 60 ° M

1 TOIIi 00'eM HCOIOTOPKAHHOTI'O 3aI1aCy BU3HAYACTbCA:
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Bionogiov: Wsps =

—_ 3
Whs =Wyng + Wiz o M

5) Buznagaemo 06’em Oaka:
_ 3
WsBB =Wper +WH3> M-
6) Busznayaemo BucoTy OainTu:
Hgp = hM +Hy + (ZI[.T. —ZBB)> M,
ne  h, — BTPaTH HAIOPy B MEPEXKI IPH 11 POOOTI T0 MOKEXKI, M;
H, =10+4 (n—1) — BUIbHUI Hamip y IUKTYIO4Yid TOYLl, M;
1 — IOBEPXOBICTH OY/11BEIb;

Zpp, — TCOJIE3MYHA BIJIMITKA JIUKTYFOUOI TOUKH, M;
zgg — TeoAe3nyHa BIAMITKA BCTAaHOBIECHHS BOJIOHAIIPHOI
OammTu, M.

7) O6upaeMo TUTIOBY BOJIOHAMIpHY Oamty (101aToK 4):
- TUIIOBUM TTPOEKT:

- 00'€eM THUITOBUIA: M3
- BUCOTA THUIIOBA: M
M, Hpg = M, mMunoea B8000Hanipwa oOawima

(06'em M3, eucoma__ m).

4. TlepeBipTe MPaBUIBHICTH MPOEKTHOTO PIMICHHS OO0 HACTYIHOTO: OLMs
3aaHoi OyTiBJIi 3alIPOEKTOBAHO BOJOHAIIPHY OAInTy.

Jlano:
THII Ta
XapaKTepUcCT

uKa OyiBii
n

Qmax .J100
O

Zn.T.
ZBB
I
W5 BB
Hgp
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Po3B’s3aHHs:
1) Bwu3HauaemMO HOpPMaTWMBHI BHUTpaTH BOJM Ha
noxkexxoracinus (moxgatku 18, 1r abo [1], Tabm. 3 — 6):

Q3OB —

nox

30BHIIIIHE

a/c

2) Busnayaemo HOpPMaTHBHI BUTpPaTH BOJAUM Ha BHYTPIIIHE
nokexxoracinusa (momatku 1, 1e abo [2], Ta6m. 3, 4):

qBH _

= /¢
noX

3) BusHauaeMo 00’€M pEryjilYOro 3amacy BOAM, SKHMA

npuitmaemo 10% BiJ MakCUMaIbHUX JOOOBUX BUTPAT BOJIU:



MIPaBUJIBHICTD
MIPOEKTHOTO
piteHHs — ?

_ 1 0Qmax.z106

P 100
4) Jna BuzHaueHHs 00’€My HEIOTOPKAHHOTO 3amacy BOJHU
BU3HAYAEMO:
- 00'eM HETOTOPKAHHOT'O MOKEKHOTO 3aracy™:
30B BH
= - 3
WH”3 T(Qnom qnom)’ M

ne 1=10 xBuIuH;
*: 3gepmacmo ysacy Ha me, Wo GUMPAMU HA NOACENCOSACTHHI GUMIPIOIOMbCSL
8 JI/c, a uac, Ha AKul 30epicalomobCs NONCENCHI BUMPAMU 800U, )y XEUTUHAX. Y
maxomy eunaoxy nepeo usnavenuim W ns 6ci cknaosi gpopmynu neobxiono
npueecmu 00 00HaxKo6ux oounuysb eumipy (I m> = 1000 n, 1 xeununa = 60 c),
mooi gopmyna 6usHayeHHs 00'€My HeOOMOPKAHHO20 HONCENCHO20 3andacy
800U OyOe mamu 8U2ss0:
30B BH

T.GO.(QHO)K+qﬂO)|() 3

1000

Wins =

, M

- 00'eM HEIOTOPKAaHHOTO 3amacy Ha TOCIOJAaChKO-TUTHI

moTpeOn™*:

"H3rm = O M’

**: 3sepmaemo ysaey Ha me, wWo eumpamu Ha 20CNOOAPCbKO-NUMHI nompeou
BUMIDIOIOMbCSL 6 M/200, a uac, na AKuil 60Hu 30epi2alomvcs, V XeuauHax. Y

makomy 6unaoky neped eusnavennam W g . 6ci cknaoosi gopmynu

HeobXiOHO npueecmu 00 0OHAKO8UX 00UHUYL eumipy (1 xeuruna = 60 c), mooi

dopmyna susHauenHs 00'emy HeOOMOPKAHHO20 3aNacy 800U HA 20CNOO0APCLKO-

numui nompeou 6yoe mamu 8u2iso:

w _ T.Qr—n
H3r-n ™ g0 °

3

1 TO71 00'eM HETOTOPKAHHOTO 3aMacy BU3HAYAETHCS:
— 3
Wiz = Wyng + Wiz, M

5) Buznayaemo 06’em Gaxa:
_ 3
WoBB =Wper +WH3> M

6) Buznauaemo BucoTy OamiTu:

Hpp = hM +Hy + (ZI[.T. —ZBp), M,
ne  h, — BTpaTH HAIIOpy B Mepexkl IpH ii poOOTI 0 MOKEXKI, M;
H, =10+4 (n—1) — BUIbHU{ Hamip y JUKTYIOUIN TOYLI, M; 1 —
MOBEPXOBICTh OY/I1BEIIb;

Z ¢, — TEO/IE3UYHA BIIMITKA JUKTYHOUOi TOUKH, M;
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zgg — T'€O€3MYHA BIIMITKA BCTAHOBJICHHS BOJIOHAIIPHOI OalITH, M.

7) IlopiBHIOEMO poO3paxoBaHi 00’€M Ta BHCOTY BOJIOHAIIPHOI
OamTy 13 3aJaHUMU 32 YMOBaMU 3aj1adi:

— SKIIO pO3paxoBaHI 00’€éM Ta BHUCOTAa BOJIOHAMIPHOI OalTu
JOPIBHIOIOTH a00 € MEHILIMMHM, HIXK 3aJaHl 32 yMOBaMu 3a/adl, TO
BOJIOHAMIPHY OAIlITy 3alIPOEKTOBAHO MPABUIIBHO;

— SIKIIO PO3paxoBaHi 00’€M Ta BHCOTa BOJOHAIIPHOI OamTH €
OUTBIIMMHM, HDK 3a/IaHi 3a yMOBaMH 3ajadi, TO ii 3alpPOEKTOBAHO
HEMpaBUJIbHO, HEOOXIJHO  3aMpONOHYBAaTH  IHILY  THUIIOBY
BOJIOHAITIPHY OaIlTy Ta BKa3aTH i1 XapaKTePUCTUKH:

- TUTIOBUM ITPOEKT:
- 00'eM TUTIOBHIA: M
- BUCOTA THUIIOBA: M.

Bionogiov: Wsps = M, Hpgs = m,

B000HANIpHY OAWMY 3aNPOEKMOBAHO NPABUILHO (AO0. B00OHANIPHY Oauimy
3aNPOEKMOBAHO  HENPABUIbHO, NPONOHYEMbCA MUN08A BOOOHANIPHA bOawima

(00'em  M°, sucoma__ m)).

3

3.4 3agaui

3.4.1. BuzHauutu HEOOXiHUUA 00’€M TMOXKEKHOTO pe3epByapa, AKIIO BiH
3a0e3neuye 30epeKeHHS BOIU Ha TTOKEKOTACIHHS JIECATHIIOBEPXOBOI TPOMAJICHKOT
OyxiBii (BUCOTa KOXKHOTO IMoBepXy — 4 M) 06’emom 20000 M3; MakcuMaIbHi 1000Bi
BUTpAaTH BOJY CTAHOBJATL 15 M°/m00, MakcHMMajbHI TOAMHHI BHUTpaTH Ha

roCIoJapChbKO-MUTHI  motpedbu — 1,3 ™’/rox, BuTpath BoaM Ha pobOTy
aBTOMATUYHOI YCTAaHOBKH TOXeXoraciHus — 35 n/c. OOpaTu THMOBUN MOXKEKHUN
pe3epByap.

(Bionoeiov: Wip = 456,9 m?, munoeuit noscescnuil pezepsyap “munosuti npockm: pezepsyapu
sanizobemonni” (06'em 500 M3, 0oexcuna 12 m, wupuna 12 m, 2nubuna 3,64 m).

3.4.2. IlepeBipTe mpaBUIBHICTh MPOEKTHOTO PIIIEHHS OO0 HACTYIHOIO: y

I’ SITUTIOBEPXOBIM  TPOMAJIChKiIM OymiBii (BUCOTa KOXXHOTO TOBepXy — 4 M)

3aIPOEKTOBAHO TOKEXKHUM pesepByap 006’emom 50 M3, 06°em Gymisii — 45000 m;

MaKCHMaJIbHi 000BI BUTpATH BOJHM CTAHOBIATH 18 M3/100, MakcuMaibHI TOAUHHI

BUTpATH Ha TOCIOAAPCHKO-IUTHI motpebu — 0,5 M3/rox, BUTpaTH BoaU Ha POOOTY
YCTaHOBKH aBTOMaTHYHOTO MOXexoraciaas — 30 1/c.

(Bionoeiob: Wip = 437,1 m>, nooiceaicnuii pesepeyap 3anpoekmosarno HenpasuivbHo,

NPONOHYEMbCL MUNOBULL NONCENHCHULL pe3ep8yap “Munosuii NpOEKm.: pezepayapu 3ani300emonni”
(06'em 500 M3, doeoicuna 12 m, wupuna 12 m, 2rubuna 3,64 m))

3.4.3. BuznauuTt HeoOXigHUI 00’eM Oaka Ta BUCOTY BOJOHAMIPHOI OaITH,
SKIIO0 BOHA 3a0e3medye 30€peKCHHs BOJIM Ha TOXKEKOTACIHHS TPHUIIOBEPXOBOI
BUpoOHMUOoi Oynimi Il cTymeHss BOrHECTIHKOCTI, KaTeropii 3a BUOYXOMOKEKHOIO
Ta MOXKEXKHOI Hebe3nekoro B, 06’emom 13000 M3; MakcuManbHi 1000Bi BUTpaTu
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BOaM cTaHOBIATH 30 M3/1006, MakCHMMalbHI TOJWHHI BHTPAaTH Ha TOCIOAAPCHKO-
nuTHI IoTpe6u — 3 M3/roa. BogoHamipHy GamTy nepeadadyacTbcs po3TallyBaTH Ha
BiaMiTIII 192 M, a OyaiBisa posramoBaHa Ha BigMmitii 187 M. Brpatu Hamopy B
MepexkKi CTaHOBJIAITH 3 M. OOpaT TUMIOBY BOJOHAMIPHY OaIlTy.

(Bionogiov: Wsps = 21,5 M3, H BE = 16 M, munoea éooonanipna bawma: wamposa

bawma 3i cmeoniom i3 30ipHo2o 3anizobemony ma cmaneeum oaxom. Ilpoexm JI1I Kuienpom6yo
(06'em 50 M3, 6ucoma 18 m))

3.4.4. TlepeBipTe NMpaBWIbHICTh NPOEKTHOTIO PILIEHHS Ta OOIPYHTYHTE HOro
BUMOraMU HOPMAaTUBHUX JIOKYMEHTIB IIOJ0 HACTYIHOTrO: OIS JECATUIIOBEPXOBOI
IrpOMaJChKOi OyniBmi (BHCOTa KOXHOTO TIOBEpPXYy — 3 M) 3alpO€EKTOBAHO
BOJOHAMIpHY Gamry 06’emoMm 50 M, Bucotoro 24 M. O6’em Oymisai — 15000 m>.
MakcumasbHi 1000B1 BUTPATH BOAU CTAHOBJIATHL 15 M3/100, MakCUMasbHi TOAUHHI
BUTPATH Ha TOCMOJAPCHKO-MUTHI moTpebn — 1,2 m’/roa. Bomonamipay Oamry
nependavaeThcsi po3TanryBatd Ha BiaMITII 190 M, a OyaiBias po3TalioBaHa Ha
Biamiti 180 M. BrpaTu Hamopy B Mepexi CTAaHOBIIATH S5 M.

(Bionogiov: Wegs = 19,7 M3, Hgs = 41 m, 600onanipny b6awmy 3anpoekmosano

HeNnpasuibHO, NPONOHYEMbCS MUNOBA WAMPOSa bauima 3i CMmeoaioM i3 30ipHO20 3a1i300emOoHy
ma cmaneeum 6axom. Ipoexm JIII Kuisnpom6yo (06'em 50 m°, eucoma 42 m)).

3.4.5. BuszHauutu HEOOXiHUUA 00’€M MOXKEKHOTO pe3epByapa, AKIIO BiH
3abe3reuye 30€peKCHHS BOJM Ha TI0XKEKOTACIHHSA IICTHAIISITUIIOBEPXOBOI
KATIIOBOT OyaiBii (BHCOTa KOKHOIO MOBEpXy — 3 M) o0’emom 20000 wm?;
MaKCHMalbHi J00OOBi BUTPATH BOAM CTAHOBIATL 7 M3/100, MaKCUMaJbHi TOJAUHHI
BUTPATH Ha TOCIOAAPCHKO-TIMTHI MOTpedn — 4 mM3/rox. OOpaTh TUIIOBHIA TTOKEKHHUIA
pesepByap.

(Bionoeiov: Wip = 283,4 m?, munoeuil noscedcnuil pezepsyap “munosuti npockm: pezepeyapu
sanizobemonni” (06'em 300 M3, dosocuna 15 m, wupuna 6 m, nubuna 3,64 m).

3.4.6. BuzHauutu HeoOx1HUM 00’eM Oaka Ta BUCOTY BOJIOHAIIpPHOI OaliTH,
AKIIO0 BOHA 3abe3mneuye 30epeKeHHs BOAM Ha MOXKEKOTACIHHS IIECTUIIOBEPXOBOI
rpoMaaCchkoi OymiBmi (BHCOTa KOKHOTO TOBepXy — 4 M) 06’emom 26000 m3;
MaKCHMaJIbHi 1000BI BUTpATH BOJHM CTaHOBIATH 10 M3/100, MakcuMaibHI TOAUHHI
BUTPATH Ha TOCIOJAPCHKO-MUTHI TOTpebu — 2 M’/roxa. Boponamipry Oamry
nependavaeThCsl po3TalryBatd Ha BiAMITII 192 M, a OyaiBias po3TalioBaHa Ha
BiaMiTIi 182 M. BTpatu Hamopy B Mepexi CTaHOBIATH 2 M. OOpatu THUIOBY
BOJIOHAITIPHY OaIlTy.

(Bionogiov: Wegs = 19,33 m3, Hps = 22 m, munoeéa wamposa bawma 3i CMEOIOM i3

36ipHoeo 3anizobemony ma cmanesum 6axom. Ilpoexm JIII Kuisnpom6yo (06'em 50 M, eucoma
24 m)).
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4 BUBIP XAPAKTEPUCTHUK I OCHOBHHUX
KOHCTPYKTUBHUX TAPAMETPIB ITIOKEXXHUX HACOCIB

Hacocni crannii (HC) moxyTh OyayBaTHCS 3a MPUHIMIIOM HHU3BKOTO abo
BHCOKOT'O THUCKY:

— HAaCcOCHA CTaHIIis OyIyeThCS 3a MPUHIIUIIOM HU3BKOTO THUCKY 32 YMOBH, IO
HEOOXITHUM Hamip HACOCIB y HACOCHIM CTaHIIi J0 MOXeXl € OulblmuM abo

JIOPIBHIOE HEOOXIJHOMY HAIOpy HAcoCiB mpH noxexi — Hye Hije: , T00TO 110

MOKEX1 HAacoCHa CTaHIlis 3abe3medye Tmogady BOAM HAa TOTpedM BCIX
BOJIOCTIOKUBAYIB MPU 3BUYANHOMY PEXHUMI poOOTH (10 MOKEXK1) 3 HEOOXITHUM TIPH
[IbOMY THCKOM, a TIiJl 4ac IMOXKeX1 B HACOCHIM CTaHIlIi JIOJAATKOBO BKJIIOYAIOTHCS
MOXKEXKHI HACOCH, K1 3a0€3MeUyloTh MO0Jauy JIMIIE IMOXKEKHUX BUTPAT BOJU 3
THCKOM 3BUYAHHOTO PEKUMY POOOTH;

— HAaCOCHA CTaHIIIs OyIyETHCS 3a MPUHIIUIIOM BUCOKOT'O THUCKY 32 YMOBH, IO
HEOOXITHUN HaIllp HACOCIB Y HACOCHIN CTaHINi A0 MOXEX1 € MEHIIUM (OUThIIT HIXK

Ha 10 M), HIK HEOOXIIHHMI HAmIp HACOCIB IIPH ITOXKEKI — H < HEO% , TOOTO 110

MOXKEKI HAacoCHA CTaHIlis 3a0e3nedye IMojady BOJAM Ha TMOTPeOM BCIX
BOJIOCTIOKUBAYIB MMPU 3BUYANHOMY PEXHUMI poOOTH (10 MOKEXK1) 3 HEOOXITHUM TIPU
bOMY THUCKOM, a IIJl 4ac MOKEXKI B HACOCHIM CTaHLIi BCI HACOCH 3BUYANHOIO
pPEXUMY BIIKIFOUAIOTHCS, @ 3aMICTh HUX B pOOOTY BKJIHOYAOTHCA MOKEXKHI HACOCH,
AK1 3a0e3MedyloTh Mojady MOXKEKHHX BUTPAT BOAU Ta BCiX BUTPAT 3BHUAWHOTO
PEXHUMY 3 TUCKOM, HEOOX1IHUM 3217151 TACIHHS TTOXKEXKI.

Po3paxyHkoBI ~ BUTpaTH HACOCIB HACOCHOI  CTaHIIl MNpU  TOXEXKI
BHU3HAUAIOTHCA 3aJIeKHO BiJ TOTO, SIKOTO TUIy HAaCOCHA CTaHINS OyIyeTbcs —
BHUCOKOT0 200 HU3BKOT'O THUCKY.

JUJ11 HACOCHUX CTaHLINA HU3bKOT'O TUCKY BUTPATH BU3HAYAKOTHCS:

IIOX

One = Onox » M/TOR,

ne  QOpox — HOPMAaTHBHI ITOKEKHI BUTPATU BOAY, JI/C.
JI71s HACOCHMX CTaHIIIM BUCOKOIO THCKY BUTPATH BU3HAYAKOThCA 3a (POPMYJIOFO:

IIOXK

One = Onox + Oranns M3/rog.

Hacocu HacocHMX CTaHIN MIIKJIIOYAIOTHCS MDK COOOI0 3a MapaliefIbHOIO
CXEMOI0, TOMY NpU BU3HAYEHHI MapKu Hacoca HEOOXIJIHO KEepyBaTHUCS TUM, IO
KOKEH 3 HacCOCIB MOBUHEH CTBOPIOBATH PO3PAaXyHKOBUM HaIlip, a 3arajbHa mojava
HACOCIB MPUNMAETHCS SIK CyMa 1MoJlay KOXKHOTo 3 HuX. [lapameTpu TUIIOBUX HACOCIB
HABEJICHO Y JOJATKY 3.

KinbKicTh pe3epBHUX HACOCIB, 110 BCTAHOBIIOIOTHCS B HACOCHIM CTaHII,
BHU3HavaeThes 3a [ 1], Tabmuns 35 (1oaaTok 6 10 OO MPAKTHKYMY ).
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JIOLIBHO  PO3paxyHKOBI MapaMeTpud HACOCIB, MPUNHATI HACOCH, iX
XapaKTEPUCTUKU Ta KUIBKICTh 3aHOCUTH 10 Tabmumi 4.1. Ane npu 1pomy
HEOOX1THO 3BEPHYTH yBary Ha Te, 110 IO KOJIOHKU 1 B OKpeMi pSJIKK 3aHOCSThHCA:

— po06oUl HACOCH:

— TOCIIOAAPCHKO-TTUTHI HACOCH;
— TIO’KEKHI HACOCH;
- pe3epBHI HACOCH.

Tabmums 4.1 — BuGip HacociB HACOCHOI CTaHIIIi MEPIIOTo MiIHOMY

Po3paxyHkosi IIpuiinaTi Hacocu
I'pyna napaMeTpHu HACOCIB Ta iX mapaMeTpu Kinbki
HAcoCiB BUTPATH, Hamip, MapKa | BUTpPaTH, Hamip, CTh
m3/ron M Hacoca m3/ron M
1 2 3 4 5 6 7

Kononku 2 ta 3 ayist poG04oi rpynu HACOCIB 3alOBHIOIOTHCS 32 BUXIJTHUMHU
TaHUMHU a00 po3paxyHKaMu. [[si pe3epBHOT Tpymu HAcOCIiB KOJIOHKH 2 Ta 3 HE
3aIIOBHIOIOTHCS.

Kosonku 4, 5 Tta 6 3amoOBHIOIOTECA 3a JONOMOTOK noaartky S. Ilpu npomy
HEOOX1JHO BpaxyBaTH, L0 HACOCH MPAIOIOTh MapayielibHO, TOOTO BUOIp HACOCIB
3MIUCHIOETBCS 32 HEOOXITHUM HAIoOpoOM, a Tojada HeOoOXITHOT KUTBKOCTI BOAM
3a0e3Meuy€eThCsl BCTAHOBIICHHSIM Y HACOCHIM CTaHIIIT IEKIJIbKOX HACOCIB.

Jlo KoJIOHKHU 7 3aHOCATH HEOOX1JIHY KUIBKICTh HACOCIB KOXKHOI TPYIH, IO
3MOKe 3a0€3MeUnT HeOOX1IHY MOo1ady BOJIH.

Ipumitka. [Ipu po3B’si3aHH1 3324 HEOOX1THO 3BEPTATU yBary Ha OJIMHMIIIL
BUMIpY BCIX Beau4uH!!!

Crmcok YMOBHHUX ITIO3HAYCHb OCHOBHUX BCINYHUH
HHC — HaIIlp rocriogapCbKO-IIMTHUX HACOCIB, M

H & — Harip TIoKeXHHUX HacOCiB, M

Olosxx — HOPMaTHBHI I0>KEXKHI BUTPATH BOIH, JI/C
QOyc — BUTPATH BOAY, LIO MOJAE€ HACOCHA CTAHIIA IPU PEKUMI POOOTH 10
MOKEXi, M>/ToJ1
IIOXK . .
O — BATPATH BOJH, LIO [0JIa€ HACOCHA CTAHLIS IPU PEXKUMI pOOOTH IpH

MTOKEXK1, M>/TO
4.1 MeToauka po3B’i3aHHSI OCHOBHHUX THIIIB 32124

1. BusHauuTu THII Ta KUIBKICTh HACOCIB JJISI HACOCHOI CTaHIII, 1[0 IIOBHHHA
3a0€3MeUnTH MoJady BOJW 13 3aJJaHMMH BUTPATaMH Ta HAMOPOM A0 30BHIITHBOI
Mepeki 00’€THAaHOTO BOJOMPOBOAY Ha TOCIOAAPCHKO-TIUTHI MOTpeOn Ta i3
3aJITaHMMH BUTPAaTaMH Ta HAIIOPOM — Ha MOKEKOTaCiHHS.
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Jlano: Po3B’s13aHHs:
Hy 1) Buznauaemo tun HC:
710K - npn Hye Hyy — HC Gyayerbes 3a TIPHHIMIIOM HH3BKOTO
HC TUCKY;
Ouc MOX
o —npu Hy- <Hpo - HC OyayeTbcsa 3a MPUHIUAIIOM BHUCOKOTO
Onc TUCKY.
Thl 2) O6upaemo poboyi HacocH (J10/1aTOK 5):
Ta a) st HC HU3BKOTO TUCKY:
KUIIBKICTB 3amani [TpuitasTi .
HACOCIB Tun S
—9 : &
B HC —* HAacoCIB H 0 Mapka H 0 =
2
TOCTIOAPCHKO-
: H
IUTHI HC |9HC
. IIOXK
ITOKEXKHI Hye Oxc¢
6) uist HC BUCOKOTO THUCKY:
3anaHi [TpuiinsTi =
Tun SQ’
HacoCIB H 0 Mapka H | Q| &
2
TOCTIOAPCHKO-
: H
IUTHI HC Onc
: Onc™*
TIOKEXKHI H &
QHO)K
HC
3) O6upaemo pe3epBHiI HacocH (mogaTok 6 abo [1], Tadm. 35):
Mapka —
KUIBKICTB —
4) Buznauaemo 3araiibHy KuibKicTh HacociB 'y HC.

Bionogiov: nacocna cmamnyis 0yOoyemvcs 3a NPUHYUNOM BUCOKO20 (HU3LKOZ2O)
MUCKY, KLTbKICMb HACOCI8 MAPKU : pobouux — _, pe3epeHux —

4.2 3agaui

4.2.1. Bu3HauuTH TUI HACOCHOI CTaHIi, MapKy Ta KUIbKICTh HACOCIB IS
HACOCHOI CTaHIIil, 1[0 MOBMHHA 3a0€3II€YNTH oJady BOAM B KUIbKOCTI 50 M3/rox 3
HaiopoMm 30 M [0 30BHINIHKOI MeEpeki 00’ €AHAHOTO BOJOMPOBOJY Ha
rOCIIOapPChKO-ITUTHI MOTPe6r Ta B KinmbkocTi 30 M*/rox 3 HamopoMm 25 M — Ha
MOXKEKOTaCIHHSI.
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(Bionosios: Hacocna cmanyis 6y0yemuvcs 3a NPUHYUNOM HUZLKO20 MUCKY, KLIbKICIb
nacocie mapxu K 45/30: pobouux — 3, pezepenux — 2)

4.2.2. Bu3HauuTH TUIl HACOCHOI CTaHIlli, MapKy Ta KUIbKICTh HACOCIB JJIs
HACOCHOI CTaHIlil, 0 MOBMHHA 3a0€3II€YNTH 0JaYy BOAM B KiILKOCTI 45 M3/rox 3
HarmopoM 35 M 10 30BHIIIHBOI Mepexi 00’€IHAHOTO BOJOMPOBOAY HA
rOCIIOJapChKO-IIUTHI TOTpeOr Ta B KijbkocTi 45 m3/rox 3 mamopom 60 M — Ha

MOXKEKOTACIHHSI.
(Bionogiow: nacocna cmanyisi 0y0yemMuvCsl 3a NPUHYUNOM BUCOKO20 MUCKY, KITbKICIb
nacocie mapxu K 100-65-250: pobouux — 1, pezepsnux — 2, ma mapxu K 80-50-200: pobouux — 1,
pezepsnux — 1 (na cxknaoi))

4.2.3. BuzHauuTH TUIl HACOCHOI CTaHIli, MapKy Ta KUIbKICTh HACOCIB JJIs
HACOCHOI CTaHIlil, 0 MOBMHHA 3a0€3II€YUTH 0JaYy BOAM B KiNbKOCTI 15 M /rox 3
HarmopoM 30 M 10 30BHIIIHBOI Mepexi 00 €qHAHOTO BOJOMPOBOAY HA
rOCIIOJapChbKO-MUTHI TOTpebr Ta B Kijbkocti 80 M3/rox 3 Hamopom 55 M — Ha

MOXKEKOTACIHHSI.
(Bionogiov: nacocna cmanyisi 0y0yemMbCsl 3a NPUHYUNOM BUCOKO20 MUCKY, KITbKICIb
nacocie mapxu K 100-65-250: pobouux — 1, pezepsnux — 2, ma mapxu K 20/30: pobouux — 1,
pezepsnux — 1 (na cxknaoi))

4.2.4. BuzHauuTH TUIl HACOCHOI CTaHIli, MapKy Ta KUIbKICTh HACOCIB JJIs
HACOCHOI CTaHIlil, 0 MOBMHHA 3a0€3II€YNTH 0JaYy BOAM B KiILKOCTI 85 M3/rox 3
HaropoM 30 M 10 30BHINIHBOI Mepexi 00 €IHAHOTO BOJOMPOBOAY HAa
rOCIIOJapChKO-MUTHI TOTpebr Ta B Kijbkocti 40 m3/rox 3 mamopom 30 M — Ha

MOXKEKOTACTHHS
(Bionogiov: nacocha cmanyisi 0y0yemMuvCsl 3a NPUHYUNOM HUZLKO2O MUCKY, KIIbKICHb
Hacocie mapxu K 45/30: pobouux — 3, pezepenux — 2)
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5 PO3PAXYHOK BHYTPIIIHBOI'O ITPOTUITIOKEXKXKHOI'O
BOJAOITPOBOAY

[lepeq modaTkoM pPO3paxyHKy (IPOEKTYBAHHS) CUCTEMU BHYTPIIIHBOTO
MPOTUIIOKEKHOTO BojonpoBoay (BIIB) morpiOHO BU3HAYUMTH HEOOXIAHICTH HOTO
BJIAIITYBAHHS Ta MiHIMAJIbHY BUTPATY BOJM HA MOKEKOTACIHHS.

3anexHo Binm Ty OyziBai HeoOXimHICTh TpoekTyBaHHs BIIB, a Takox
MIHIMaJIbHI BUTPATH BOJM HA MOMKEKOTaCIHHS Ta KUIbKICTh CTPYMEHIB Ha KOXKHY TOUKY
MPUMIILIEHHST BU3HAYAIOTHCS 3a jornomororo 1. 8.1 [2]. Jns Oynismi KuTiioBoro abo
IPOMAJICHKOT0 MPU3HAYEHHS KUTBKICTh CTPYMEHIB Ha KOXKHY TOUYKY MTPUMIIICHHS (77) Ta
BUTpATy KO>KHOTO CTPYMEHS (¢) BH3HAYAIOTH 3a JoroMoroto Tabmwii 3 [2]. s Oyaisimi
BUPOOHMYOr0 MPU3HAYCHHS KUTBKICTh CTPYMEHIB Ha KOXHY TOYKY TPUMIIICHHS (72) Ta
BUTpPATy KOXKHOTO CTpyMEHS (¢) BW3HAYAIOTh 3aJIKHO BIJI KaTeropii Oy/iBim 3a
BHOYXOIOXKEKHOIO Ta TMOXKEKHOIO HEOE3MEKOI0, CTYMEHS BOTHECTIHKOCTI Ta 00’ €My
OymiBm 3a pgomomororo Tabmuii 4 [2] (tabm. 3 [2] — nmomarok 1a 1mporo
npakTukymy; Tabmn.4 [2] — nogarok le).

BuzHnaueHHST XapakTepUCTUK OOJaTHAHHS TIOKEKHUX KpPaH-KOMILUICKTIB
CKJIQJIA€THhCS 3 BU3HAUYCHHS:

— AlamMeTpa MOXKEKHOTO KPaH-KOMILUICKTY;

— JlaMeTpa MOXKEKHOTO PyKaBa;

— JIOBKHMHH TTOXKEKHOTO PYyKaBa,

— JllaMeTpa HacaJKa CTBOJA.

BusznauenHs qiaMeTpa moKeKHOT0 KPaH-KOMIUIEKTY BUKOHYETBCS 3T1THO 3 11
8.7 mpum.2 [2].

JABH B.2.5-64 «Buympiwiniii 6000npogio ma xananizayisa) npumimka 2 0o n.
8.7: ... Jlnsi ompumanHs noMCe’CHUX CIMPYMEHI8 3 8UMpamor0 800U He Oinvuie HidC 4
J/C 3ACMOCOBYIOMb NONCEHCHI KPAH-KOMHIAeKmu [ pykasu oiamempom 50 mm, O/
OMPUMAHHST NOHCEHCHUX CIMPYMEHIB DIbUOI NPoOYyKmMueHocmi — oiamempom 65 M.
Ilpu  mexHiKO-eKOHOMIYHOMY — OOIPYHMYBAHHI ~ O0360JAEMbCS  3ACMOCO8Y8AMU
NOJ#CeHCHI KpaH-Komniekmu oiamempom 50 mm, npooykmusHicmro Oinbuie Hide 4 j/c.

HiameTp pykaBa NpUHAMaEThCS BIAMOBIIHUM J0 J1aMETPY MOKEKHOIO KpaH-
KOMIUJIEKTY.

JloBkuHa moxexHOro pykasa moxke 0ytu 10, 15 a6o 20 m [2, i. 8.7 pum.1].
BuOip JOBXMHH MOXEKHOTO pyKaBa s IOXKEKHOTO KpPaH-KOMILIEKTY
3MIMCHIOETBCS. B 3aJIEKHOCTI BiA KoOHbIrypamii OyIaiBIl Ta OCOOJIMBOCTEH
MPUMIIIEHB, B IKUX MpoekTyeThes BIIB.

Hiamerp Hacanka ctBosna s BIIB moxe Oytu 13 a6o 19 wmwm.
PekomeHnnyeThcsl mpuiiMaTH JAiaMeTp HacaJka y BIANOBIAHOCTI 10 JlaMeTpa
MO’KEKHOTO KPaH-KOMILJIEKTY.

VY madax NoKeXHHX KpaH-KOMIUIEKTIB y OyIWHKax, OyIiBISX, CIOpyJax
OyAb-SIKOTO TIPU3HAYEHHS, OKPIM PO3MIIIECHHS B HUX MOKEKHOTO KPAH-KOMIUIEKTY
aiametpom 50 MM abo 65 MM, B AKOCTI MEPBUHHOTO 3aCO0y MOKEKOTACIHHS CIiA
nepedavunTy po3TallyBaHHs MOXKEKHOTO KPaH-KOMIUIEKTY JiaMeTpoM 25 MM (KpiM
CKJIQJICBKUX criopyn) [2, . 8.13].
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VY kBapTupax XKUTIOBUX OYJMHKIB YMOBHOIO BHCOTO MOHaA 47 M B SIKOCTI
MIEPBUHHOTO  TPUCTPOIO  TOXKEKOTACIHHSA  CJiJ  IepeadadaTd  yCTAHOBKY
BHYTPIIIHBOTO KBapPTHUPHOTO MOXKEKHOTO KPaH-KOMIUIEKTY BiATOBIIHO JO BHUMOT
JIBH B.2.2-15 «Xutnosi O6yniBii» ta JIBH B.2.2-41 «BucotHi OymiBmi», sSkuit
3a0e3reuye MOJKJIMBICTh TOJIaBaHHA BOJIW Yy OYyIb-SIKy TOYKY KBapTHUPH 3
ypaxyBaHHSIM CTpyMeHs Boau 3 M [2, m. 8.3].

MiHIMaIpHUM pajilyc KOMIAKTHOI YacTMHU CTPYMEHS BH3HAYAETHCSA 3a
mormomMororo 1. 8.7 [2].

JABH B.2.5-64 «Buympiwniit 6o0onpogio ma xananizauisa» n. 8.7
Haiimenwy oosorcuny i padiyc 0ii KOMRAKMHOI 4aCMUHU NONCEHCHO20 CMPYMEHS
mpeba npuimamu 00HAKOBUM BUCOMI NPUMIWEHHs, a came 80 nionocu 00
HAUuBUWOI MoyuKy nepekpumms (ROKpummsi), aie He MeHule HidiC:

— 6 M — Yy oHcuUmnO8UX, 2pOMAOCHLKUX, BUPOOHUYUX, AOMIHICIMPAMUBHO-
nooymoeux OyouHxkax, 0yoignsax, cnopyoax npoMUcilo8ux NiONPUEMCME BUCOMOIO
(ymognor sucomoio) ne suuge 47 m;

— 8 M — y orcumnogux 6YOUHKAX YMOBHOIO 8UCOMOI0 Dinbude HidC 47 M,

— 16 M — y epomaocvkux, SUPOOHUYUX I AOMIHICMPAMUBHO-NOOYMOBUX
Oyounkax, 0yo0iensix, cnopyoax NpoMUCiIO8UX NIONPUEMCIE BUCOMOI0 (YMOBHOIO
sucomoio) oinvue Hisxc 47 m.

3a gomomororo [2, Tabn.5] (mogatok 7) BU3HAYAIOTHCS (DaKTHUHI MapameTpu
pPO3paxyHKOBHX BeIWYMH ((PaKTUYHUN paJilyc KOMIAKTHOI YaCTHUHH CTPYyMEHS,
(aKkTUYHI BUTpPATH BOIU 3 IMOXKEKHOTO KPaH-KOMIUICKTY, HaIlip Ha TOXKEKHOMY
KPaH-KOMILJIEKT1) 3aJIeKHO BIJ NPUUHATOr0 oOOJaJHAHHS TOKEKHUX KpaH-
KOMILJICKTIB.

Jlist 3a0e3reueHHss yMOB 3pOIICHHS TPHUMIMICHHS HEOOXITHOK KITBKICTIO
CTpyMeHiB noxexxHi kpaH-koMruiekTu (ITIKK) moBuHHI BCTaHOBIIIOBATUCS OJIUH Bij
OJIHOT'O Ha BIJCTaHl HE OLIbIIE:

)2— b ™ (5.1)

LHKK =k (RK Hp+lp E
ae k=1 — npu 3polieHH] KOKHOT TOYKH MPUMIIIEHHS IBOMa CTPYMEHSIMH,

k=2 — mpwu 3polIeHH] KOKHOT TOYKH MPUMIIICHHS OJHUM CTPYMEHEM;

[, — JOBXKHMHA MMOXKEKHOTO pyKaBa, M;

b — mmpuHa OyIBIII, M;

R« np — TpOEKUIs pajlyca KOMIAKTHOI YAaCTUHU CTPYMEHS, M, IO
BU3HAYAETHCS 32 POPMYJIOLO:

2
Ry np. — \/RI% dakr _(2_1935) » M, (5.2)

ne Rk pacr — PAKTUUHUI pajilyc KOMIIAKTHOI YaCTUHU CTpyMmeHs (Ta0i.5 [2] —
TOAATOK 7), M;
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Z — BUCOTa MPUMIIIEHHS, M;

1,35 — Bucota BctanoBieHHs [IKK nag miamororo ([2], 1.8.12), m.

BusHaueHHS KUIBKOCTI TOXKEXKHUX KpPaH-KOMILIEKTIB BUKOHYEThCS y JIBa
eTanu:

— Bu3HavaeTbesd KiumbkicTh ITIKK Ha omgHOMy moBepci (peKOMEHIY€EThbCS
BHUKOHYBaTH rpadiuHo Ha miaHi OyaiBmi);

— BU3HAYa€eThes 3aranbHa KimbkicTh [IKK y Oyaismi.

[Tpu posramryBanni [IKK y rutani 6y/iBii He0O0Xi/THO BpaxOByBaTH HACTYITHE:

— Bigctanb Mk [IKK noBuHHa OyTu He Ounbiie Lnkk, IO BU3HAYAJIACh 3a
dbopmyroro (5.1);

— xuibkicte [IKK Mae Oytu Takoro, mo0 KOXKHA TOYKA MPUMIIIEHHS
3pOIIyBaJiach KUIBKICTIO CTPYMEHIB, HE MEHIIIOI0 32 HOpMAaTUBHY (pHC. 5.1).

o d A @ d

NS St ol
D

£\

(13

Pucynok 5.1 — [Ipukiiag po3TanryBaHHA MOMKEKHUX KPAaH-KOMILJIEKTIB y IUIaHi OyaiBJi
3aranpHa KuUTbKicTh [IKK y OyniBii BU3HaYa€eThCS:

NIKK = "nos  MIIKK >

€  Mnos — KUIBKICTH MOBEPXIB y OyAiBII;
AnKK — KUTBKICTh MOKEKHUX KPaH-KOMIUIEKTIB Ha OJTHOMY MOBepci OymiBIi.
KinpkicTh MOXKEKHUX KPAH-KOMIUIEKTIB JIaMETpOM 25 MM, sIKi J0JIaTKOBO
PO3TAIIOBYIOTHCS Y Madax MOKEKHUX KPAaH-KOMIUIEKTIB, BU3HAYAETHCS:

NTIKK (25)= IVTIKK,
7€  MMKK (25) — KUTBKICTh MOXKEXHUX KPAH-KOMIUIEKTIB J1aMETpPOM 25 MM.
KinbKicTh KBAPTUPHUX MOKEKHUX KPAH-KOMIUIEKTIB, III0 BCTAHOBIIIOIOTHCS Y

KBapTHpaX >KUTIOBUX OyAMHKIB YMOBHO BUCOTOO MTOHAA 47 M, BA3HAYAEThCA:

NTIKK (x)— Hxks,
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J€  HIKK (xs) — KUTBKICTh BHYTPIIIHIX KBAPTUPHUX MOKEKHUX KPAH-KOMILIEKTIB y
KUTJIOBOMY OYJMHKY YMOBHOIO BUCOTOO MOHAT 47 M;

Nyp — KUIBKICTh KBapTHP.

st poootn kBaptupHux [1IKK HeoOximHO mepemdavatv BUTpATH BOJIU Ha
Moex)oracinus KiabkicTio 0,5 11/c ([2], mpumiTka 10 Taos. 3).

KoH@irypariss wMarictpajbHOro TpyOONpoOBOAY Ta KUIBKICTb BBEIEHB
BU3HAYAIOTHCS BUXOJISIYM 3 HACTYITHOTO.

3rigHo 3 [2, m.10.1] maricTpanbpHa Mepexa, 1o 3ade3nedye mogaqdy BOJId 10
[TKK, moxe Oyt KiblieBoi ab0 TYNHUKOBOI KOH(Iryparlii, a TAKOXK MPHETHYBATHCh
JI0 30BHIIIHBOI MEPEXi OJHUM a00 JEKUIbKOMa BBEJACHHAMU (MPU LILOMY KOXKHE
BBEJICHHsS po3paxoByeThes Ha 100% mporyck Bou).

JBH B.2.5-64 n.10.1. Cucmemu 6HympiuiHix 6000np0o800i8 X0J100HOI 800U
mpeba nputimamu.

a) MYRUKOGUMU, SKUO0 OONYCKAEMbCS nepepéa 6 noodavi 6o0u i npu
KIIbKOCMI NOHCEHCHUX KPAH-KOMNIEKmMie MeHuie Hidc 12

0) Kinbuesumu abo 3’ €OHAHUMU 0BOMA 86€0EHHAMU NPU 0BOX MYNUKOBUX
mpyoonposooax i3 Gi02ANYHCEHHAMU 00 CHONICUBAYIB BIO KOJICHO20 3 HUX OJA
3abe3neuents beanepepsHoi nooadi 600u...

Kinvuesi cucmemu xon00Hoi 600U no8uHHI OymMu NPUEOHAHI 00 308HILUHBOT
KLIbYesoi Mepedici X0100H020 8000NPOBOOY He MEHULE HIdHC 080MA 866€0CHHAMU.

ea 6sedenns i Oinvuie mpeba nepedbauamu O

1) o6younxis, Oyoigenb, cnopyo, y aAkux ecmanoeieno 12 i Oinrbuue
NONACEHCHUX KDAH-KOMNIEKMIB,

2) orcumnogux Oyounkie 3 uuciom kKeapmup Oinouwie Hixe 400, xny6is i
0038II1E€80-PO3BANCATILHUX 3AKNA0IE 3 eCcmpadolo, KIHOmMeampis i3 Yuciom Micybp
oinvuwie Hixe 300;

3) eomenis 8i0nogiono 0o sumoe J[bH B.2.2-20;

4) meampis, kny0i8 i 0038IN1EB0-PO3BANCANLHUX 3AKNAOIE 3 CUEHOI
He3ANIeHCHO 810 YUCLA MICUb,

5) orcumnosux i epomadcokux 6YOUHKIE YMOBHOK 8UCOMOI0 810 73,5 M
00 100 m exnouno;

6) nazensv npu yucai micysb 200 i binvuie;

7) npanenv Ha 06i i OibuLe MOHH OITU3HU 8 3MIH).

Ipu yvomy xooicne 6o0onposione 8gedents pozpaxosyemocs Ha 100 %
PO3PAXYHKOBUX BUMPAMN 800U.

3HatouM  KOHQITypalil0 MaricTpajJbHOro TPyOONpOBOAY Ta KIJIBKICTh
BBE/ICHb B OyAIBII0 MOXKHa MOOYyAyBaTH aKCOHOMETPUYHY CXEMy Mepexi Ta
BUKOHATH i TIJPaBIIYHUANA PO3paxyHOK. Y po3paxyHKy OepyTh yuacth [IKK, 1o
pO3TaIIoBaHl B IUKTYIOUIM TOYI (JUKTYyIOUa TOYKA — TOYKA, HAHOUIBIII BUCOKO Ta
JAJIEKO PO3TAIllOBaHA BiJ BBEJAEHHS B OYIBIIO), B KUIBKOCTI, fKa JIOPIBHIOE
KUIBKOCT1 CTPYMEHIB Ha KOXKHY TOUYKY IPUMIIICHHS 7.
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Ha akcoHomeTrpuuHii cXeMi TO3HAYalOTh PO3PAXYHKOBI [IJITHKH Ta
HaIpsIMKU pyXy BOJH, SIKI PO3PaxOBYIOThCS Tak, 1100 BOJa pyxajiach BiJ TOUKH
YKUBJICHHS MEPEXI1 10 IUKTYIOUOi TOUKM HAHKOPOTIIMM HUIAXOM (puc.5.2).
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Pucynok 5.2 — Ilpukaag no0ynyBanHsi akcoHomeTpu4Hoi cxemu BIIB Oynisai
Ta MiATOTOBKHM il 10 PO3PAXYHKY

['iapaBmiyHUi pO3paxXyHOK MepeXl BUKOHYEThCS 3rimHo 3 [2], m. 11.1 —
11.7, 3 MeTO10:

— BU3HAYEHHS JIIaMeTPiB TPYO SISl MPOIMYCKY MOXKEKHUX BUTPAT BOJIH;

— BU3HAYECHHsI BTPAT HAIOPY B MEPEXKI.

[Ipy BUKOHAaHHI TOMNEPEIHHOIO PO3MOAUTY BUTpPAaT BOAM MO JUISTHKAX
MaricTpajbHOI MEpEeXl PO3PaXyHOK BEIETHhCS BIJ AUKTYIOUOi TOUKH JI0 TOUYKH
BOJIOKHUBJICHHS MEPEXKI.

JUi BU3HAUYEHHSI BUTPATH BOJU PO3PAaXyHKOBOI JUISHKH BUKOPHUCTOBYETHCS
nepimii 3akoH Kipxroda: cyma BUTpaT BOJAW JUIsl By3ja MOBMHHA JOPIBHIOBATH
HYJIIO, 32 YMOBH, LII0 BUTPATH BOJAM, 110 BXOJATh A0 By3Jla, — YMOBHO IO3UTHBHI, a
Tl, 1110 BUXOJSTH 3 By3J1a, — YMOBHO HET'aTUBHI.

HiameTp TpyO MaricTpaibHOI Mepexki TOBUHEH OYTH:

— OJIHAKOBHM ITI0 BCI¥ JOBXKHHI;

—He meHuie niamerpa [MKK;

— BU3HAYAETHCS 32 (HOPMYIIOK0:

4(] T
%

d:

9M)

e vV — IBHIKICTh PYXy BOJM B Mepexi (10 moxkexi (1+1,5) m/c, mpu moxkexi 110
3 m/c);
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(xin — BUTPATH BOJM HAO1IbIIE HABAHTAXKEHOT AUISHKH, M>/C.
Hiamerp TpyO BBEICHHS TOBMHEH OyTH HE MEHIIMM 3a JlaMeTp TpyO
MaricTpajbHOI MEPEXKi Ta BUSHAYAETHCS 32 (OPMYJIOIO:

4
dBB — qBB
ya%

b b

A€ v — WBUAKICTh pyXy BOAU y TpyOax BBEICHHs, M/C;

¢sz — BUTPATU BOJIU, K1 IOBUHHI MPOIMTYCTUTH TPYOH BBEACHHS (M1 OKpEMO1
cuctemu BIIB nopiBHIOIOTH (PakTHYHUM BHUTpaTaM BOJU HA TIOKEKOTACIHHS 3
ypaxyBaHHAM KiJIBKOCTI CTPyMEHIB), M>/c.

Brpartu Hanopy B MarictpajibHOMY TPyOONPOBO/Ii BU3HAYAIOTHCS:

a2
hM - Alqﬂiﬂa M,

ne A —nuToMuil omip TpyO MaricTpajibHOTO TPpyOOnpoBoay (101aTOK 2);
[ — MOBKWHA MariCTpajJbHOTO TPYOOIPOBOIY, M;
(nin — BUTPATH BOJIY HANOIIbIIE HABAHTAXKEHOT AUISHKH, M>/C.
Brparu Hamopy B TpyOax BBEJICHHS BU3HAYAIOTHCS:
By = Al G » M
BB — “lpp9pp> M>
ne A —nuromuil omip TpyO BBeIEHHA (10/1aTOK 2);
[z — TOBXXKMHA BBEJICHHS, M;
(ws — BUTPATH BOJIH, SIKi TIOBHHHI IIPOITYCTUTH TPYOU BBEICHHS, M>/C.

HeoOxinHuii Hamip Ha BBEIEHHI B OYAIBIIO JO MOXKEXKI CKIAAA€THCS 3
HACTyIHUX BEJIMYUH:

H =y (hy + hgg) + hyoq + Hy +2, M, (5.3)

ne  hy — BTpaTH HANOpPy B YACTHUHI MEPEXKI, 110 3’€JIHYE TOYKY BOJOKUBIICHHS
Mepexi Ta JUKTYIOUY, TP poOOTI MEPEXKI JO MOXKEXK1 (BU3HAYAETHCS 3aJIEKHO Bij
KOH(pirypamii Mepexi: Juisi TYMHUKOBOI — SIK CyMa BTpaT HAmopy AUISHOK; IS
KUIBLIEBOI — SIK cepelHboapu(METUYHE BTpPAT HANOPY B MIBKUIBIAX, JI€ BTPATH
HAmopy B MIBKUIBLISAX BHU3HAUYAIOTHCA SIK CymMa BTPAT HAMOpPy Ha PO3PaXyHKOBUX
JISTHKAX, 110 CKJIQJA0Th 11€ MiBKLIbIIE, 3 YpaxyBaHHIM Japyroro 3akony Kipxroda:
BTpaTH HAMoOpy B MIBKUIBLISIX TMOBHWHHI OyTH OJHAKOBMMH, a00 BIAPIZHATHCH HE
6inpine Hixk Ha 0,5 M pu poOOTI MEpexki A0 OKEXK1 Ta He OuIblIe HXK HA | M —Tipu
TIOXKEXK1), M;

kv — KOediLieHT ypaxyBaHHs MiclieBUX onopiB ([2], m.11.7);

hes — BTpaTH HAIOPY B TPpyOax BBEACHHS (110 MOXKEXK1), M;

hson — BTPATH HAMOPY HA BOJOMIpI, M;

Hy — HeoOXi1HMi BUTBHUM Hamip 017151 BOJAOPO30IpHOTo MpUiIany, M;

5
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Z — BHCOTa pO3TalllyBaHHA I[I/IKTYIO‘-IOI TOYKH Bi,Z[HOCHO BBCACHH B 6y,[[iBJ'IIO,

3HaueHHs ky npuiiMaroTbes HactynHumu ([2], m.11.7):

— 1,3 —y cucteMax NUTHUX BOJOIPOBO/IIB KUTIIOBUX Ta IPOMAJICBKUX OY/IMHKIB;

- 1,2 — y cucremax o0O0’€IHAHOTO MUTHOTO Ta MPOTUIIOKEKHOTO
BOJIOIIPOBO/IB JKUTJIIOBUX Ta TPOMAJCHKUX OYyIMHKIB, a TaKoX Yy Mepexkax
BUPOOHUYHUX BOJIOIIPOBO/IIB;

— 1,15 — y cucremax oO0’e¢IHaHUX BUPOOHUYUX 1 MPOTUIIOKEKHUX
BOJIOIIPOBO/IIB;

— 1,1 — y cucremax npoTUNOKEKHUX BOJIOIPOBO/IIB.

HeoOxignuii Hamip Ha BBEACHHI B OYIIBIIO MpuU poOOTI Mepexi mia dvac
MO>KEK1 BU3HAYAETHCA:

H o =y (hy + hyg ) + Hiig + 2k > Ms (5.4)

ae  hy — BTpaTu Hamopy B Mepexki pu ii poOOTI Mij Yac MOKEXKi, M;
hgs — BTpaTu Hamopy B TpyOax BBEAEHHS Mij Yac MOXKEXi, M;
Hrnkk — HeoOxianuii Hamip y TTIKK, m;
nkk = Ppos = 1) Zpog + 1,35+ 245,  — BHCOTA PO3MIIIEHHS HAWOUIBII

Biptasienoro Bij BBeleHHS IIKK; 7us — KUIBKICTH MOBEPXIB y OYIIBII; Zos
BHUCOTA OJHOIO MOBEPXY, M; Zsar — 3arJIMOJEHHS BBEACHHS BIJHOCHO IiJJIOTH
nepuioro mosepxy, M; 1,35 — Bucora posramryBanus [IKK Han mijiororo, M.

Bubip cxemu BIIB Bukonyersces 3rigHo m.14.1, 15.1 [2].

SIKIo Hamip y 30BHINIHIA MepeXi MEHIIHA BiJ MOTPIOHOTO HAmopy Ha
BBEJICHHI B OYIiBIIO, TOJAI HEOOXIIHO 3ampOEKTYBATH IMiJBUIICHHS HAMOPY Y
BHYTPIIIHII Mepexi 3a JOMOMOIOK HAcOCIB-MiABUIIYBayiB, BOJOHAMIPHOro Oaka,
T1IPOMTHEBMOYCTAaHOBKH 200 1HIITUX CIIOPY/I.

Crmcok YMOBHHUX ITIO3HAYCHb OCHOBHUX BCINYHUH

b — mmpuHa OyiBIi, M

drikk — llaMeTp MOXKEKHOTO KPAH-KOMIUIEKTY, MM

dy — llaMeTp HacajKa CTBOJIA MOXKEKHOI0 KpaH-KOMILJIEKTY, MM

Hrkk — Harip 01151 TOXKEXHOTO KPaH-KOMILIEKTY, M

Hy — HeoOX11HUI BUIBHUI Hamip 01151 BOZOPO301pHOTO MpUIIaLy, M

k — xoedimieHT, IKUW 3aJ€KUTH BiJ HOPMAaTUBHOI KUIBKOCTI CTPYMEHIB Ha
KOXKHY TOUYKY IPUMIIICHHS

kv — KOe(DILIEHT ypaXyBaHHS MICIIEBUX OIOPIB

Lyjxx — HanOlibIIa BIICTaHb MIXK ITOKEKHUMH KPaH-KOMIUIEKTAMH, M

[p — JOBXKHMHA MOXKEKHOTO PyKaBa, M

Npkx — 3aranpHa kuibkicTs [IKK y Oyaismi

Nrikk (25) — KUIBKICTD MOKEKHUX KPaH-KOMILJIEKTIB JIIaMETPOM 25 MM
NTIKK (xs) — KUTBKICTh BHYTPIIIHIX KBAPTUPHUX MOKEKHUX KPAH-KOMILICKTIB
1 — KUIbKICTh CTPYMEHIB Ha KOXKHY TOUKY MPUMIIIEHHS
Hys — KUIBKICTh KBApPTHUP Y KUTIOBOMY OYJIUHKY
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Mo —
NIKK —
R —p

KUIBKICTb TTOBEPXIB y OymiBiIi

kuibkicTh [IKK Ha omHOMY noBepci OyniBii
aZlyCc KOMIMAaKTHOI YaCTHUHHU CTpyMeHs (MIHIMAQJIbHHI) 3 TOKEKHOTO

KpaH-KOMILJICKTY, M

RK ¢daxkr —

(bakTHYHUI pajilyc KOMITAKTHOI YACTHHHU CTPYMEHS 3 MOMXKEXKHOTO

KpaH-KOMIIJICKTY, M

RK mp. —

HpOGKI.[ifI pa;[iyca KOMITIaKTHOI YaCTUHU CTPpYMCHA, M

¢ — BUTPATH BOJU 3 MOXKEKHOTO KPaH-KOMIUIEKTY (MiHIMAaJIbH1), JI/C

{ daxr —

(bakTUYHI BUTPATH BOJIH 3 TIOKEKHOTO KPAaH-KOMILIEKTY, JI/C

Vv — MBHAKICTh PyXy Boau B Mepexi (mo moxkexi (1 — 1,5) m/c, mig gac
raciHHS MOXKEXi 10 3 M/c)

Z — BUC

0Ta NPUMIILIEHHS, M

1,35 — Bucota BcranoBiaeHHs IIKK naxg mimgnororo, m

BIIB —
ITIKK —

BHYTPIIIHIN MPOTUIIOKEKHUNA BOJOTPOBIT
MOXKEKHUM KPAaH-KOMILJIEKT

[TKK25) — mokeKHUN KpaH-KOMILJIEKT JIaMeTPOM 25 MM

5.1 MeTroauka po3B’si3aHHS OCHOBHMX THIIIB 32124

1. Buznauutu cxemy BIIB st 3aganoi 6y miBi.

Jlano: Po3B’s13aHHs:
THUII Ta|1) BuszHauaemo HOpMAaTHBHI BUTpaTH BOAM Ha BHYTPIIIHE
XapakTepucT | noxexoracinus ([2], Tabmn. 3, 4 — nonatok 1a abo le):
uKa OymiBii nq= a/c.
Hrap 2) BusHauaeMo XapaKTEpUCTHKU OOJAJHAHHS MMOXKEKHUX KpaH-
Hyow—? KOMIUIEKTIB ([2], m.8.7 mpum.1, 2 — po3ain 5):
cxema BIIB drik= MM,
—9 = M,
dv= MM.

3) BusHawaemo MiHIMaNbHUN pajlyC KOMITAKTHOI
ctpymens ([2], n.8.7 — po3ain 5):

RK:— M.
4) BuznauaeMo ¢akTU4UHI PO3paxXyHKOBI BenuuuHu ([2], Tabmurs 5

— 101aTok 7):

YaCTHHHU

a/c,
M)

{q dbaxr—
Ry paxr—
Hxx= MlIla =

5) Buznauaemo Ry np.:

2
I(Hp \/RK dakt ~ 2_1’35) N
6) Buznauaemo Bijgcranp Mix [TKK:
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2
L = ky( Re HlC,Jr/p)z— g = M.

7) I'pacdpiano BuzHawaemo kimbkicTh [IKK Ha ogHOMY MOBepci:

a=.......m]

AIIKK=
8) Busnauaemo 3aranbny kigbkicts [TIKK y Oymisi:

NTIKK = Mnos MIKK —
9) Busnauaemo kinpkicTh goaatkoBux [IKK miamerpom 25 MM, sKi
pPO3TAlIOBYIOThCSL Y ImMadax TMOXKEKHUX KpPaH-KOMIUIEKTIB SIK
NepBUHHUH 3aci0 mokexxoracinus ([2], m. 8.13):

Nnkk 5= Nnkxk=_ .

s orcumnosux OVOUHKI6 YMOBHON 8UCOMON NoHAd 47 M
BU3HaYaeMo KutbKicTh KBapTupHux [IKK, ski 3a6e3neuytorsb
MOJIMBICTh TIOJaBaHHS BOJU Y OylIb-SKy TOUYKY KBapTUPH 3
ypaxyBaHHAM cTpymeHs Boau 3 M ([2], m. 8.3):

Nrikk (xB)— Nxp— 5
ne Nk () — KUTBKICTD BHYTpiHIX kBapTupHuX [1KK;
Hxe — KUIBKICTh KBapTHUP.
10) Buznagaemo koH}Irypalliro MaricTpaibHOTO TPyOOTPOBOIY Ta
KUIBKICTh BBE/IEHB y OyAiBito ([2], m.10.1 — po3ain 5):
— KOH(Irypaiiist MaricTpaibHOro TpyooIrpoBoO1Y: ,
— KUIbKICTh BBEJICHB:! .
11) Bynyemo akconomerpuuny cxemy cuctemu BIIB Oynismi:

e 2

Ta BU3HAYAEMO HEOOXIJHWM HaIip Ha BBEACHHI B OYMIBIIO NpPH



Bionogiov: H

PpOOOTI MEpexi IMiJT Yac TaCiHHS MOMKEXKi:

Hyoue =k (I + heg )+ Hrkge +Zrikk=___ M,

ne kv = — Koe(illeHT ypaxyBaHHS MicleBux omnopis ([2],
n.11.7 — po3ain 5);

a2 :
hy = Alqmn = M — BTpAaTH HANoOpy B Mepexl Ipu Ii
poOOTI TijJ Yac raciHHS MOXKEXi, M (4 = — TUTOMHU OIlip
TpyO BH3HAYAETHCA 3a JIOJATKOM 2 B 3aJICKHOCTI B JlaMeTpy

. 4q£[iJ'I
TpyO, KM BU3HAYACTECA d = [——— = M; [ = M
oo -

— JIOBKMHA MAriCTpajlbHOr0 TpyOONpOBOAY BH3HAYAETHCS 3a
IJJAHOM IIOBEPXY, II0 HABEICHHWM y 1.7 JAHOTO PO3PaXYHKY; (in
= J/C — BUTpATH BOAW HAMOUIBIT HAaBAaHTAKEHOI JUISHKHU 32
aKCOHOMETPUYHOIO CXEMOIO);

hyp = AZBquB = M — BTpaTH Hamopy B Tpyobax

BBEJICHHS MiJ 4Yac TaclHHA MoXexi (4 = — MUTOMHUU OIIp

TpyO BBEIACHHS BH3HAYAETHCS 3a JOJATKOM 2 B 3aJIEKHOCTI Bij

JlaMeTpy TpyO BBECHHS, SIKUH BHU3HAYAETHCS
4]

dog = |—— = M; lgs = M — JOB)XHWHA BBEJICHHS
Y

3a BUXITHUMU TAHUMH, ¢us =N G pacr— J/C — BUTPATH BOAM Ha

BBEJICHHI);

Hrxk = M — Hamip y [TIKK;

znkk = (Mpog = 1) Zgop + 1,35+ 2354 = M — BHCOTA

po3MimieHHs HaiOumem  BigmaneHoro Bim  BBeaeHHs  [IKK;

ros= — KUIBKICTb TIOBEPXIB y OYIIBIL Zpos = M —

BHUCOTA OJTHOTO TOBEPXY; Zsar = M — 3arjIMOJIEHHS BBEICHHS

BIJIHOCHO TIJJIOTH Tiepmioro moBepxy, M; 1,35 — Bucora

posramyBanss [IKK nax mianororo, m.
12) ITopiBHIOEMO HEOOXITHUI Hamip Ha BBEACHHI B OyAIBIIO TIpU
po0oTI Mepeki MmiJ Yac raciHHg MOXexi H ., 3 FapaHTOBaHUM

HATopOM Ha BBEICHHI My
Huox = 77 Hrap =
Ta pooumo BuOip cxemu BIIB — 3 migBUIIYBAIbBHUMH YCTaHOBKAMHU
a00 0e3 MIIBUIIYBATbHUX YCTAHOBOK:
cxema BIIB:

M, cxema BIIB

MOX

2. IlepeBipTe NpaBUIBHICTD 3aIIPOEKTOBAHOIO PIIIEHHS IIOJ0 HACTYITHOIO: B
3a/1aHiil OyAiBJIl 3alPOEKTOBAHO 3aJaHy KUIbKICTh MOXKEKHUX KPAaH-KOMILUICKTIB 13
3aJlaHUM 00JIaTHAHHSIM.
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Jlano:

THII

Ta
XapaKTepUCT
rKa OyiBii
Nk
Nrnkk 25
NIKK (xe)
drikk

Iy

du

MPaBUJIbHICTh
3aIPOEKTOBAHO
ro pimeHHs — ?

46

Po3B’s13aHHs:
1) Busnauaemo HOpMAaTHBHI BUTpaTH BOAM Ha BHYTPIIIHE
noxxexoraciaus ([2], Tabma. 3, 4 — nogatok 11 a6o le):
nq= n/c.
2) BusnauaeMo XapaKTEpUCTHKU OOJIAJHAHHS MMOXKEKHUX KpaH-
KOMILJIEKTIB, IIJ0 BUMAararThcs 3a Hopmamu ([2], m.8.7 mpum.1, 2 —
po3ia 5):

drkk= MM,
= M,
dv= MM.

3) BuzHayaemo MiHIMaJIbHUN pajalyC KOMIIAKTHOI YacCTUHU
ctpymens ([2], n.8.7 — po3ain 5):

RK:— M.
4) BuznauaeMo ¢akTU4UHI PO3PaXyHKOBI BenuuuHu ([2], Tabmuis 5

— 101atok 7):

q(I)aKT: .H/C,
RK baxr— M,
Hrxx= MIla = M.
5) BuzHauaemo Ry p.:
2
KHp \/RK dakr ~ 2_1935) = M.
6) Buznauaemo Bijcranp mix [TKK:
2
2 b
LHKK =k (RK Hp+lp) - 5 = M.

7) I'pacdpiano BuzHawaemo kimbkicTh [IKK Ha ogHOMY MOBepci:

...[M]

FTIKK=
8) Busnavaemo 3aranpHy KigbkicTs [IKK y Oymisii:
NTIKK = nos  MIIKK —

9) Busnauaemo kiibkicTh gonatkoBux IIKK miamerpom 25 MM, sKi
pO3TAIIOBYIOThCA y MmadaX TMOXKEKHUX KpPaH-KOMIUIEKTIB SIK
NepBUHHUH 3aci0 mokexxoracinus ([2], m. 8.13):

Nrnxk 5= Nikk= .
s orcumnosux OVOUHKIE YMOBHOK 8UCOMON) NoHAO 47 M
BU3HaYaeMo KutbKicTh KBapTupHux [IKK, ski 3a0e3neuytorh




MOJIMBICTh TIOJaBaHHS BOJIU Y OylIb-SKy TOUYKY KBapTUPH 3
ypaxyBaHHAM cTpyMmeHs Boau 3 M ([2], m. 8.3):

Nrikk (xB)— Nxp= 5
ne Nk () — KUTBKICTD BHYTpinHIX kBapTupHuX [1KK;
Hxs — KUIBKICTh KBapTHUP.
10) IlopiBHIOEMO:
— xapakrtepuctuku o6OnagnanHa [IKK, mo BumararmoThcs 3a
HOPMaMHM 3 THUMH, IO 3aJIaHl 32 YMOBAaMHU 3aJadi: SKIIO0 OJHAKOBI —
1 YaCTUHA 3alPOEKTOBAHOTO PIIICHHS BIANOBIA€ BUMOTaM HOPM,
SIKIIIO Pi13H1 — HE BIAMOBIJIAE;
— KUIBKICTb OCHOBHMX, aofaTkoBux Ta kBaptupHux I[IKK, mo
BUMAra€eThCsA 32 HOPMaMH 3 TUMH, IO 33JaHl 32 YMOBAMH 3a/aul:

SKIIO OJTHAKOBI — IS 4YacTHHA 3allPOEKTOBAHOTO  PIIICHHS
BIJIMOBIJa€ BUMOTaM HOPM, SIKIIIO Pi3HI — HE BiIOBIJIAE.
Bionogios: xapaxmepucmuku oonaonanna KK noeunni 6ymu.: dpxxk=__ MM,
L= M, di=___ MM, 3anpoekmogane piuieHHs 6ionogioac (He 8i0no8ioac)
sumozam nopm, xinoxicmo IIKK nosunna 6ymu: Npxx = , Nnkk 25) = ,
Nk (xe) = , 3aNPOEKMOoBane piueHHs 8i0nosioac (He 8ionogioac) euMo2am
HOpM.
5.2 3apaui

5.2.1. Buznauntu cxemy BIIB ans BupoOGHUUOI m’sTunoBepxoBoi Oyaismi 11
CTYNEHs BOTHECTIMKOCTI, Kareropii 3a BHOYXOMNOXEKHOK Ta TMOKEKHOIO
Hebesnekoro B. Bucora koxHoro moeepxy — 4 M, mupuHa OyaiBmi — 30 M,
noexuHa — 70 M. ['apaHToBaHMid Hamip 30BHIIIHBOI MEPEXKI CTAHOBHUTH 28 M.
Bincranp Bim OyniBiai 10 30BHIMIHBOI Mepexi — 15 M. ['mubuna 3ansraHHs
30BHIIIHBOI Mepexi — 1,2 M.

(Bionosiov: H o =71 m, cxema BIIB 3 nacocamu-niosuwysauamu)

5.2.2. IlepeBipre mNpaBWIBHICTb  3alPOEKTOBAHOTO  PIIICHHS: B
OJIHOTIOBEpXOBiii BUpoOHMUi OymiBmi III cTymeHs BOrHecTiMKoCTi, KaTeropii 3a
BHOYXOIOXKEKHOI Ta MOXKEKHOI HeOe3nekor I, moBxunow 60 M, mupuHo00 18
M, BUCOTOIO 6 M 3alpO€KTOBAHO TPU MOKEKHUX KPAH-KOMIUIEKTH JiameTpom 50

MM 3 pyKaBaMH JIOBKHUHOIO 15 M Ta CTBOJIAMM J11aMeTpOM Hacaaka 13 mm.
(Bionogiowv: xapakmepucmuxu oonaonanns IIKK nosunui 6ymu: dnxx=50 mm, [,=15 abo 20 m,
d,=13 mm; 3anpoekmosgane piuilents He 8i0n08ioae gumo2am Hopm, momy wjo Kinekicmo [IKK
nosunna oymu: Npxx = 4, Nixx 25) = 4, Nirk xe) = 0)

5.2.3. BuzHaunutu HEOOX1AHY KUIbKICTh MOKEKHUX KpaH-KoMIuieKTiB ([TKK)
y BICIMHAQISTUIIOBEPXOBIN JKUTIOBINA OyAiBiIl MUPUHOWO 24 M, AOBXKHUHOIO 30 M.

Bucora koxHoro noepxy — 3,5 M. Ha kokHOMY TTOBEpCi po3TalioBaHo 2 KBapTUPH.
(Bionogiow: 6 waghax: 54 IIKK oiamempom 50 mm
ma 54 I[IKK oiamempom 25 mm;

47



6 keapmupax: 36 keapmuprux [1KK)

5.2.4. llepeBipTe TpaBWIBHICTL  3alPOEKTOBAHOTO  PIIICHHSI: B
IIECTUIIOBEPXOBOMY TYPTOXKHUTKY (BHCOTAa KOXXHOrO TOBEpXy — 4 M, MIMpPUHA
OyniBmi — 24 M, noBxuHa — 60 M) 3aMPOEKTOBAHO 24 MOXKEKHUX KPAH-KOMIUICKTH
aiamerpoM 50 MM 3 pykaBaMu JTOBXKUHOKO 20 M Ta CTBOJIaMH 3 JIIaMETPOM HacaJiKa

19 mm.

(Bionosiowv: xapaxmepucmuxu oonaonanns IIKK nosunni 6ymu: daxx=50 mm, 1,=20 m, d,=13
MM MOMY 3anpoEKMOBane piueHHs He 8lonogioae sumozam Hopm, kinbkicms IIKK nosunna 6ymu:
Nnrx = 24, Nnkk 25) = 24, Nixx e) = 0 mobmo 3anpoexmosane piuieHHs He 8i0n08i0ae UmMo2am

Hopm momy wjo mpeoa ecmanosumu 24 IIKK oiamempom 25 mm)

5.2.5. Busnauutu cxemy BIIB nama rpomaachkoi [1€B’SITUIIOBEPXOBO1
OyniBii (BUCOTa KOXKHOTO TOBEPXYy — 4 M) mUpUHOK 18 M, MOBXKUHOIO 36 M.
["apanToBaHuii Hamip 30BHINIHBOI MEpeX1 CTaHOBUTH 32 M. Bincranp Bij OyniBimi
710 30BHINIHKOI Mepexki — 20 M. ['rbuna 3ansaranss 30BHIIIHBOI Mepexki — 0,9 M.

(Bionogiov: H oy =68,25 m, cxema BIIB 3 nacocamu-niosuwyeavamu,)

5.2.6. IlepeBipre mNpaBWIBHICTb  3alPOEKTOBAHOTO  PIIICHHS: B
YOTUPHUIIOBEPXOBI aJMIHICTPATUBHO-TI00YTOBIM Oy B BUPOOHUYOTO
MINPUEMCTBA JOBKUHOIO 40 M, IUPUHOIO 18 M, BUCOTOIO KOKHOTO MOBEpPXY 4 M
3aMPOEKTOBAHO YOTHPH MOKEKHUX KPAH-KOMIUIEKTH AiaMeTpoM 50 MM 3 pyKaBamu
JOOBXHHOIO 20 M Ta CTBOJIaMHU 3 AiaMeTpoM Hacajka 13 mM. B koxnii madi TIKK

BcTraHoBNeHui goaatkoBo [IKK giamerpom 25 M.
(Bionosiowv: xapaxmepucmuxu oonaonanns IIKK nosunni 6ymu: daxx=50 mm, 1,=20 m, d,=13
mm; kinokicms IIKK nosunna 6ymu: Nnxx = 4, Nikk 25) = 4, Nikk g = 0; mobmo
3aNPOEKMOBAHI pilleHHs 8ION0BIOAIOMb BUMO2AM HOPM)

5.2.7. BuzHaunTu HEOOX1AHY KUIbKICTh MOXKEKHUX KpaH-KoMIUieKTiB ([TKK)
B II’ITUMIOBEPXOBIH OyiBIII MIANPHUEMCTBA TOPTiBII (BUCOTAa KOKHOTO MOBEPXY —

4 m), mupuHOIO 36 M, TOBKUHOIO 60 M.
(Bionogiowv: 6 waghax: 30 IIKK oiamempom 50 mm ma 30 [IKK oiamempom 25 mm)

5.2.8. Buznauutu cxemy BIIB mis 6aratodyHKIioHaIBHOT IBOITOBEPXOBOI
OyniBii (BUCOTa KOXKHOTO MOBEpXy — 4,5 M) mupuHowo 42 M, HOBXKUHOIO 60 M.
["apanToBaHuii Hamip 30BHINIHBOI MEepeXi cTaHOBUTH 36 M. Bincranp Bij OyniBimi
710 30BHIIIHBOI Mepexl — 12 M. ['mnOuHa 3andaranss 30BHIIIHBOTI Mepexi — 1 M.

(Bionogion: H nox —43,67 m, cxema BIIB 3 Hacocamu-nioguuyysavamil)
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6 PO3BPAXYHOK HACOCHO-PYKABHUX CUCTEM

Boga no micus moxexi nmogaeThes BiJl BoJOPKEpesa Mo PyKaBHUX CUCTEMax
MEePECYBHUMHU TOKEKHUMU HAcOCaMU. 3a JOCTATHHOI'O HAIMOPY y BOJIOMPOBIIHIM
Mepeki MOKIIUBA ii 1ojada 6e31mocepeIHbO BiJl MOKEKHUX T1IPAHTIB.

Hacocno-pykaBna cucrema (HPC) — cucrema HacociB 1 pyKaBHHX JIiHIN 31
CTBOJIaMU, ITPU3HAYEHA JJIsI 10J1a4l BOJIM BiJl BOJOIKEPENA 10 OCEPEAKY MOXKEXI.

JUis mopadi BoAM 10 MiICHS TOEXKI BHKOPUCTOBYIOTH HACTYIIHI CXEMHU
HACOCHO-PYKaBHUX CHCTEM:

BUKOPHUCTOBYETHCS, SKIIO  HEOOXiTHO
noAaTH  HEBEJMKY  KUIBKICTh  BOJU
g . (HampuKIIaa, CTBOJ MEPIIOi JOIOMOTH);

> — 3 MOCIAOBHUM 3’ €JHAHHSIM PYKaBIB —

Vi % — 3 mapalielbHUM  IPOKJIaJdaHHSIM
S< PYKaBHUX JHIA — BHUKOPHUCTOBYETHCS
Pk IIPU TaCiHHI BEJUKHUX IMOXEX 3 I0J1a4CH0
T -3 | MOTYKHHUX C.prMeHiB, a TaKOX MpH
T ! BUKOPHUCTaHHI Ja)EeTHUX CTBOJIB;

— 3MillIaHa — BUKOPHCTOBYETHCS, SKIIIO
HEOOXITHO TIOJATH 3HAYHY KUIBKICTh
> BOAM, TMpU  BIAJAIECHOMY  JKEpel
BOJIOTIOCTAYaHHS, TIPH PO30CEPEIKEHIN

—= NOXKEXK1 (HApUKJIad, MOXKeXa Ha PIZHHUX
> nmoBepxax OymiBmi ab0 Ha BENHKIN
TJIOIIIN ).

[ppaBniuHUN PO3PAXyHOK HACOCHO-PYKaBHUX CHUCTEM 3BOJUTHCS J0
pO3B’s13aHHS TPHOX OCHOBHMX 3a/1a4:

1. BuzHaueHHa HEOOXITHOTO HAopy Hacoca 3a 33JaHOK0 BUTPATOO 31 CTBOJIIB.

2. Bu3HaueHHs (DaKTUYHUX BUTPAT BOAM 31 CTBOJIB MPH 33J]aHOMY HAMopi Ha
HacoCl.

3. BuzHaueHHs1 MaKCUMaJIbHO MOJIMBOL JOBKUHU PYKABHUX JIHIM.

[Ipu po3p’si3anHi Oyab-sKOTO THUMY 3aaad 3 pospaxyHky HPC pouimbHO
BUKOPHUCTOBYBATH (POpMYITY:

H=8,0"+z,m (6.1)
ne  H— HeoOXimHuWi HaIp Hacoca, M;

S¢ — omip pyKaBHO1 CUCTEMH, SIKMM 3aJI€KUTh BiJl CXEMH 11 3’ €THAHHS;
O — BUTpATH HACOCHO-PYKABHOI CHCTEMH, JI/C;
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Z — BUCOTa MIHOMY BOJIM BITHOCHO OC1 HAcOcCa, M.

Hnst xoxxknoi cxemu HPC pykaBHi JiHIT MOXKYTh MaTH OJHAKOBI a0o pi3HI
XapaKTEPUCTHUKH.

[Ipu mocnioBHOMY 3’€/IHaHHI PYKaBiB OMIp BCIE€T CHUCTEMHU IOCIHIJIOBHO
3’€THAHUX PYKaBiB Sc¢ TOPIBHIOE CyM1 OTIOPIB BCIX PYKaBiB Ta OMOPY CTBOJIA:

Sc¢ = Sp1 +Sp2 +.o. 4+ Spi + Sy,

ne  Spi — omip OJJHOTO pyKaBa (J104aToK &);

Su — omip Hacajaka cTBoja (101aToK 9).

Skmo Bcl pykaBa CHUCTEMH MAalOTh OJIHAKOBI XapaKTEPUCTUKH, OMIp
BU3HAYAETHCS TaK:

Se =Sy + Sy,

1€  np— KUIbKICTh PYKaBIB B OJIHIA PYKaBHIN JIHII;
Sp — OIip 0JIHOTO pyKaBa.
[Ipu napanenbHOMY 3’€IHaHHI PYKaBHHUX JIHIA OMIp CHUCTEMH Sc MOXKE
BU3HAYATHCS JIJIS IBOX BapiaHTIB 3’ €IHAHHS PYKaBiB 31 CTBOJIAMU, a CaMe:
a) CTBOJIM MOCIIJJOBHO NMPUENHYIOTHCS 10 KOKHOI 3
[: —> napajieibHO MPOKIAJCHUX PYKaBHUX JIHIHA, TOOTO

KUIBKICTh TMapajelibHUuX pYKaBHUX JIHIA JIOPIBHIOE

KUIBKOCTI CTBOJIB, TOA1 JJI1 CHCTEMH 3 PI3HUMH
NS Cs XapaKTEPUCTHUKAMU PYKaBHUX JIIHIM a0o0 CTBOJIB OMip
. BU3HAYAETHCS 32 HOPMYIIOI0:

1 N 1
\/nplSpl +SH1 \/npzsz +SH2

JUISI CUCTEMH 3 OJHAKOBMMHM XapaKTEPUCTUKAMHU PYKaBHUX JIiHIA Ta CTBOJIB OIIp
BU3HAYAETHCS TaK:

n.S, +5

p~p H

SC:—z
N

b

ne N — KUIbKICTh MapajesbHO MPOKIAICHUX PYKAaBHUX JIIHIH 31 CTBOJIAMH;
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0) CTBOJI TIOCIIJIOBHO MPHUEAHYETHCA JO CUCTEMU
napajeibHO TMPOKIAJEHUX PpPYKaBHUX JIiHIA, TOOTO
HE3JIEKHO BiJ KUIBKOCTI MapajiebHUX PYKABHHUX JIHIN
BOHU IMOJAI0Th BOJY JI0 OJIHOTO CTBOJIA, TOJ1 JJII CUCTEMHU
3 PpI3HUMU XapaKTePUCTUKAMH PYKaBHUX JIHIA oOmip
BU3HAYAETHCS 32 (OPMYJIOL0:

1

Se = 2+SH;
1 1

\/”pISpl ' \/anSpZ

a JUId CHUCTEeMH 3 OJHAKOBUMH XapaKTePUCTUKAMHM pYKaBHUX JIHIA omip
BU3HAYAETHCS:

JIis 3MiIIaHoi CXEMHU OIIp CHUCTEMH S. BH3HAYAETHCS SK CyMa OIIOpPiB
MOCNIIIOBHO 3 €IHAHUX JIiHIl: MaricTpajibHOi Ta IapajcIbHO IPOKJIaJICHUMH
POOOYNMH JIIHISIMU

S¢ =Swu. + Sp.q. J

€ Swu — OIIP MariCTpajgbHOI YACTUHHU PYKABHOI CUCTEMU;
Sp.u. — OMip poOOYOi HACTUHU PYKABHOI CUCTEMH.
Omip MaricTpanabHOi JiHIT Sy.q. BA3HAYAETHCS 32 (POPMYIIOI0:

S, = MySys
1€ Ny — KUIBKICTh PYKaBiB MaricTpajibHO1 JIIHIT;

Sw — OIip OJIHOTO pyKaBa MariCTpaJibHOI JiHii (101aTOK 8).

Omnip poOoyux JiHIA BU3HAYAETHCA 32 METOJMKOIO PO3PaXyHKY OMNOpYy IMpHU
napasneabHOMY NPOKJIaJaHHl PYKaBHUX JIHIM.

BusnauenHss HEOOXiIHOTO HAMOpy Hacoca MOXKHA BHUKOHATH 3a BiJIOMOTO

(a00 BU3HAUEHOT0) HANIOPY HA PO3TaTy>KEHHI:

2
Hy = ny Sy Oy + Hposr + Zposrs M,

I€  Zposr — BUCOTA MIAMOMY pO3raily’KE€HHs BITHOCHO OCI Hacoca, M;
Hposr — Hamip Ha pO3TaNy)XKEHHI, SKHA BH3HAYAETHCA I HAWOLIbII
HaBaHTAKEHO1 po00YO0i pyKaBHOI JIiHIi 3a (OPMYIIOI0:
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2 2
Hposr = 1pSpqp + Sudp + 2, M
abo

2
Hposr =NpSpdp +Hy +2 .M

2 . . : .
ne  Hy=S8yq, — BinbHMH Hanip Ha CTBOI, M.

Po3paxyHOK HAacCOCHO-pYKaBHUX CHCTEM MOKHAa BHUKOHATH TOPIBHSHHSIM
rOJIOBHOT p0O0Y0T XapaKTEePUCTUKH HACOCA Ta XaPAKTEPUCTUKHN PYKABHOI CUCTEMH:

a-b0? =S.,0% +z, (6.2)

ne a—bQ2 = H — ToJIOBHA poOoYa XapakTepUCTHKa Hacoca;, d, b —

Koe(imieHTH, 10 3ajeXxaTh Bil KOHCTPYKTUBHHX OCOOJMBOCTEH Hacoca
(momatox 10);

2 .
S.0° + z = h — xapaKTepUCTHKa PYKAaBHOI CHCTEMH.

EdexTrBHE raciHHA MOXKEX1 HafYacTiIIe BUKOHYETHCSI KOMIAKTHOIO YaCTHHOIO
ctpyMensi. [Ipu Bu3HAuUEHHI BUTpPAT BOAMU 31 CTBOJIB Ta BUILHUX HAIOpPIB MOXKHA
BUKOPUCTOBYBATH iX 3aJICKHICTh BiJ JllaMeTpa Haca/ika CTBOJIa Ta pajiyca (JOBKUHU)
KOMITaKTHOI YaCTHHU cTpyMeHs R (momatok 11). IIpu oMy HeoOXiaHO mam’sTarty,
1110 poOOYUli CTPYMIHB Ma€ pajilyc (JIOBKUHY) KOMITAKTHOI YacTUHU 17 M.

OcHOBHI (GopMynHu [jIsi PO3B’s3aHHS BCIX THUIIB 3a/Jad 3BEJEHO [0
Tabnui 6.1.

Crmcok YMOBHHUX ITIO3HAYCHb OCHOBHHUX BCINYHUH

a — koe(diIieHT, aKui JOPIBHIOE TUCKY HAcOCa 3a HYJIbOBOI MMOjayi
b — xoedillieHT, IK1Il BpaXOBYyEe KOHCTPYKTHUBHI OCOOJIMBOCTI Hacoca
dp — IlaMeTp OJTHOTO pyKaBa poOouoi JiHii, MM

dy — I1aMeTp OJIHOTO PyKaBa MariCTpaJIbHOI JiHIi, MM

du — llaMeTp HacajJKa CTBOJIa, MM

H, — Hamip Hacoca, M

Hyosr — HaIIIP HA pO3ranyKeHHI, M

Hy — BUIBHMIA Hamip Ha CTBOJI, M

[ — TOBXKWHA MaricTpaJIbHOI JIiHI1, M

N — KIIBKICTh MapaieIbHUX PyKaBHUX JIHIN

Ny — KUTBKICTh PYKaBiB MaricTpaibHOT JIHIT

np — KITBKICTh pyKaBiB po00UOi JiHIT

Qu — BUTpaTa (1Mojava) Hacoca, Ji/c

Qw — BUTpATH BOJIM MariCTpaJIbHOI PyKaBHOI JIiHi1, JI/C

¢p — BUTpATH BOJM OJHIET pyKaBHOI JiHIi (pobodyoi), 11/c

¢ — BUTPATH BOJIU 31 CTBOJIA (PYYHOTO), JI/C

R« — paniyc (noBkHHA) KOMIIAKTHOI YACTUHU CTPYMEHS, M
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S¢ — omip pyKaBHOI CUCTEMHU

Sw — OIIp OJIHOTO PyKaBa MaricTpajibHO1 JiHIT

Sp — omip oJIHOTO pyKaBa poOoJoi JiHiT

Su — oIip Hacajka CTBOJIA

Z — BHCOTA MIHOMY CTBOJIA, M

Zposr — BUCOTA MIIAOMY PO3Tay’KEHHS BIJIHOCHO OC1 HAacoca, M
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Tabnuus 6.1 — opmynu st po3paxyHKy OCHOBHHUX THIIB HACOCHO-PYKaBHUX CUCTEM

Cxema HPC

BusHaueHHs1 HEOOXIHOTO HAIOPy Hacoca,

BusHauenHs mozjaui Hacoca i BUTPAT 31 CTBOJIIB,

BusznayeHHs MakcUMalbHO
MO>KJINBOI JTOBKUHU

QM: Qp

2
Hposr =NpSpdp + Hy + 2

H:, M Qn, n/c oo
PYKaBHUX JIHIN, Ay
H. —z H,-H, -z
2 = = H— . a) n = H B ’
> a)Hy = npSpqp +Hy +z; a) Oy =0y ‘/npSp + S, ’ M Spqg
g 0 H,-H
H. _ —
2) - Hy = nM,S’MngI +npSpq§ +H, +z 6)Qy =0y = H_ % 6) 1y, = H 503r
6) * Ny Sy + 1Sy + Sy SO
i=
N 2 2 0
> a) HH =I’lpSpqp +Squ + z; H — qp’ _HH_HB_Z
; E 0) Hamip HA HACOCI BU3HAYAETHCS IS H a—Z n p 2
KOXKHO{ JTiHIT OKpEMO, MOPIBHIOETHC 1 5 Nl T — S p9p
a) = MIPUIMAETHCS PIBHUM O1ITBIIOMY Ny Sp + SH
0) #
a) a0 = - —
_ 2 2 ‘ Oy =0y = dp =
> Hy = nySyOy +1pSpgp + Hy + 2 -
2 H, -H
= 6) Hy = nySy Oy + Hp03r P— gosr
0) #




6.1 MeToauka po3B’si3aHHs OCHOBHMX THIIIB 32124

1. BuzHauuTH omip pykaBHOI CUCTEMU NP 3MIIMIAHOMY 3’ €IHAHHI PYKaBiB 13
3aJIaHUMH XapaKTePUCTUKAMH.

Jlano: Po3B’s13aHHs:

dM —
dp >

dx K

np

Ny

N 1) BusnauaeMo omip marictpajibHOI pyKaBHOI JiHIi (OMIp OJHOTO
S, — 2 pyKaBa BU3HAYA€EMO 32 JIOJATKOM §):

S M.g. — My S M*
2) Buznadaemo omip cuUCTeMHU pOOOYUX PYKaBHUX JiHIN (omip
PYKaBiB Ta HacCaJKIB CTBOJIIB BU3HAUAEMO 3a JoJlaTkamu 8, 9):

1
Sp.'—I. = 2"
1 1
+...+
\/nplSpl + SH] npiSpi + SHi
3) Buznauaemo omnip cucTemu:
S¢ = Swu + Sp.q.'

Bionoeios: S.—=

2. Bu3HauuTH Omip pyKaBHOI CUCTEMHU MPU NapajieTbHOMY 3 €JHAHHI JBOX
PYKaBHHUX JIHIH 13 3aJaHUMH XapaKTEPUCTUKAMH.

JaHo: Po3B’s13aHHS:
dp L l_! L
ds i I

. >

N N :
Se—? -

1) BuznauaeMo omip CUCTEMU MapaielibHUX PyKaBHHUX JIiHIM (Orip
PYKaBiB Ta HacaJKIB CTBOJIIB BU3HAUYAEMO 3a JiojlaTkamu 8, 9):

1
Se =

1 1
_+_

\/nplSpl +SH1 \/anSpZ +SH2

Bionoeios: S.—=
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3. BusHauutu HEOOXiNHUN Hamip Hacoca JJIsi OJEpXKAHHSA CTPyMEHS 13
3aJlaHUM PaJilycoM (JIOBKMHOIO) KOMIIAKTHOI YACTHUHH, SKIIO BOJA IO MICIIS
MOXKEXK1 MOJAETHCS 10 3a/1aHI pyKaBHIN CUCTEMI.

Jlano: Po3B’s13aHHs:

Rx
« S
np i ‘

dM T u I
1) Bu3zHauaeMo BUTpaTH BOJAM 31 CTBOJIA ¢p 3aJICKHO Bij JlaMeTpa

dp .
d. HacaJlka CTBoJia dy Ta pazaiyca (HOBXKHHU) KOMIAKTHOI YaCTHUHHU
H _9 ctpymens Rx (nogatox 11):

H .

gp= a/c
2) BuzHavyaemo ormip pykaBHOI cuUCTeMH (Omip pyKaBiB Ta Hacajka
CTBOJIa BU3HAYAEMO 3a J0JaTKaMu §, 9):

Se =Syu t Sp.q.;

SM.‘I. = nMSM 5

S, = MpSp + Sy

3) Buznauaemo Hy:
Hy, = SCqS +z,M

Bionoegiow: H,= M

4. Jlns raciHHA MOXkexi Ha Topd’SHOMY MacuBi BBEJIEHO B [0 Tpu poOoUl
pyKaBHI JIHIT 3 BIJIOMUMH XapaKTePUCTUKAMH, 10 MNPUEAHYIOTHCS [0
MaricTpaJibHOI JIiHIT 3 BIJOMUMH XapaKTepUCTUKaMU. BU3HAUMTH BUTpATy BOJU Ta
HaImp Hacoca, KMo 13 3a7aHoi poOodvoi JiHII MOJAETHCS CTPYMIHb 13 3aJlaHUM
paaiycoM (JOBKHUHOI0) KOMITAKTHOT YaCTHUHHU.

JlaHo: Po3B’s13aHHS:
RKi
Ny
np
dw =
d, g= |
dy 1) BusHayaemo BUTpaTH BOJU 31 CTBOJIA ¢p 3aJaHOI poOOYOi JiHIT
N 3aJIEKHO BIJ JllaMeTpa Hacajka CTBOJAa dx Ta pajiyca (IOBKUHH)
z KOMITAaKTHOI YaCTUHU CTpYMEHs Ry (momatok 11):
.9 Qo = a/c
. 0 2) BuzHnauaeMo Harip Ha pOo3Trajly>KeHH1 3a JJaHUMH 33J1aHOi poO0U0i
O —" JiHii (oMip pyKaBiB Ta HacaJKa CTBOJIA BU3HAYAEMO 32 JI0JaTKaMu 8,
9):
Hposr = ”piSpile)i + SHifJf)i +zj, M
3) BusznauyaeMo BUTpaTH BOJM IHIIMX POOOYMX PYKaBHUX JIHIN

56



(BUXOJSIYM 3 TOTO, IO HAMip HAa PO3TayKEHHI € OJTHAKOBUM JIJIs
BCIX POOOYMX PYKABHUX JIIHIN):
| Hposr — % y
dpi =, [— 5o c
npiSpi + SHi

4) Buznauaemo nogady Hacoca Qu:

Oy = qp,ulc

5) Busnauaemo Hamip Hacoca Hy, (Oomip pykaBiB BH3HAUaeEMO 3a
JI0JaTKOM 8):

Hy = nMSMQI% +Hp03r T Zposrs M

Bionoegios: H,= M, On= a/c

5. Bu3HaunTH MakCcUMasbHy KUIBKICTh PYKaBIB MariCTpaJIbHOI JIIHIL, SIKIIO 13

3a/1aHoi poO0YOoi JiHIT HEOOX1THO O/IEpKATU CTPYMIHb 13 33JIaHOI0 BUTPATOIO BOIM.
3a/1aHo XapaKTepUCTUKY 3MIIIaHOI pyKaBHOI CHUCTEMHU. 3a/1aHO HaIlip Hacoca.

JlaHo:
Hy

qpi
dw

Po3B’si3aHHS:;

>

| |

T T T
I )

— }

1) BusznauaeMo Hamip Ha pPO3TATYKEHHI 3a XapaKTePUCTUKAMHU
3amaHoi  poOouoi JiHII (omip pykaBiB Ta HacaJka CTBOJa
BH3HAYaEMO 3a JiojaTkamu 8, 9):

2 2
Hposr = npiSpiQpi + SHiQpi T zj, M

2) Bu3zHauyaeMO BHUTpaTHM BOJM IHIIUMX POOOYMX PYKaBHUX JIHIN
(BUXOASYM 3 TOTO, 110 HaMip HA PO3TATYXKEHHI € OJHAKOBUM JJIs
BCIX pOOOYHX PYKaBHHX JIiHIH):

H — Z;
dpi = po3r ~ “i e
npiSpi + SHi
3) Buznavaemo nomauy Hacoca Qy:
Oy= qp,uc
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4) BuzHauaeMO0 MAaKCHUMAaJbHO KIUJIBKICTh PYKaBIB MaricTpajibHOI
JHII 7y, TOMEPEIHbO BU3HAYMBIIM OMIp OJHOTO i pykaBa Su
(momarok 8):

B Hy - Hpo3r ~ Zposr
N 2
SMQH

Iy

Bionoeios: ny=

6.2 3agaui

6.2.1. BuzHauuTH oOmip PYKaBHOI CUCTEMHU IpPU 3MIINIAHOMY 3’€IHAaHHI
PYKaBIB 13 TAKMMHU XapaKTEPUCTUKAMU: MaricTpajbpHa JiHis Mae A0BXHUHY 140 M 1
CKJIaIa€ThCsl 3 pyKaBiB 77 MM (m); Tpu poOoui miHil goBkuHOKO 40 M KOXHa 3
pykaBiB 66 MM (1) 31 CTBOJIaMU: TiepIa Ta TpeTs — 16 mm, apyra — 19 mwm.

(Bionosiowv: S.=0,22)

6.2.2. Bu3HauuTu Omip PyKaBHOI CHUCTEMH NpPHU MapajeiabHOMY 3’€JIHaHHI

JIBOX PYKaBHUX JIIHIM 3 HACTYIHUMHU XapaKTEPUCTUKAMU: TIEpIlIa Ma€ JTOBKUHY

100 M 1 ckiamaeTbest 3 pykaBiB JiamerpoM 77 M (1) Ta CTBOJIa 3 HACaJIKOM

niamerpoM 19 mm; apyra — 1oBxkuHOKO 60 M — CKIIaJIa€ThCS 3 PYKaBiB J1aMeTPOM
51 mM (1) Ta Mae CTBOJI 3 HACAJAKOM JiiaMeTpoM 13 Mm.

(Bionogiov: S.=0,33)

6.2.3. BuzHauuty HEOOXIHUI HaIllp Hacoca ISl OJIepKaHHS CTPYMEHsS 3
paziycom (JOBXKWHOK) KOMMAKTHOI YacTUHU 20 M, SKIIO BOJA JI0 MICIS IOXEXKI]
MOJAEThCA IO PYKABHIM CHUCTEMI, IO CKJIAJA€TbCsl 3 MariCTpaJibHOI JIiHIi
noBxuHO0 100 M giameTpoM 66 MM Ta poOOYOi JIiHIT TOBXKUHOIO 20 M IiaMeTpom
51 mm. [iametp Hacanaka ctBosia 13 mm. Bucora migiiomy ctBona — 8 m. PykaBa
MIPOTryMOBaHI.

(Bionogiov: H,=59,04 m)

6.2.4. Jlna raciHHS MOXEX1 Ha TOpQ’STHOMY MacuBl BBEJICHO B 10 TpH
CTBOJH: dy1 = dw3 = 13 MM, diw2 = 16 Mm. MaricTpanbHa JiiHis Ma€ TOBXKUHY 240 M,
niametp — 77 MM, Tpu poOodi JiHii MalOTh AOBXKHUHY 20 M KOXKHA, MepIia Ta TPeTs
MalTh jgiametrp 66 MM KoXHa, Apyra — miamerp 51 mm. PykaBa cucremu
nporymoBaHi. Bu3HauuTu BUTpaTy Ta Hamip Hacoca, SKIIO TPEeTs poboua JiHis

3a0e3neuye KOMIAKTHUN CTPYMiHb PajilycoM (JI0BKUHOIO) 18 M.
(Bionogiov: Q,=12,42 n/c; H,=65,7 m)

6.2.5. BuzHauuTH MakKCUMaJIbHO MOXJIMBY JIOBXKHMHY MaricTpajibHOI JIiHii,
AKIIO pyKaBHA CHCTEMa CKJIAJAEThCS 3 MAriCTPabHOIL JiHIT JlaMeTpoM 77 MM Ta
TPHOX POOOUYMX JIIHIM JOBXKUHOIO 20 M KOXKHA, J1aMeTp KOXKHOI 3 HUX — 66 MM,
JlaMeTp HacaJoK CTBOMB — 19 mMMm. 3 apyroro cTBojia HEOOXiTHO OJep)KaTH
CTpyMiHb BUTpaToio 6 ji/c. CTBOJIM MiAHATO HA BUCOTY: zi= 6 M, zo= 4 M, z3= 2 M.
PykaBa cucremu nporymoBasni. Hamip Hacoca — 80 M.
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(Bionogiowv: n,=10)

6.2.6. Jlna raciHHS MOXEX1 Ha TOpQ’STHOMY MacuBl BBEJIECHO B 10 TpH
CTBOJIU: dy1 = dw2 = 13 MM, diw3 = 16 Mm. MaricTpasnbHa JiiHis Ma€ TOBXKUHY 140 M,
niametp — 77 MM; Tpu poOoUi JIiHIT MatoTh JOBXUHY 20 M KOXKHA, IepIia Ta TPETs —
niamerp 66 MM KOXHa, apyra — giamerp 51 mm. PykaBa cuctemu mporymoBaHi.
Busnauutu BUTpaTy Ta Halip Hacoca, SKIIO KOXKHAa poboua JiHIg 3a0e3neuye

KOMITAKTHUM CTPYMIHb pajlycoM (JIOBKMHOIO) HE MeHIe 18 m.
(Bionogiov: Q,=12,76 n/c; H,=56,23 m)

6.2.7. BuzHauuTu HEOOXIHUW Hamip Hacoca Uil OJIEP>KaHHS CTPYMEHs
paziycoM (JOBKWHOK) KOMIAKTHOI YaCTUHU 15 M, SKIIO BOJA JI0 MICIS IOXEXKI]
MOJAETBCA 110 PYKaBHIM CHCTEMi, IO CKJIAIa€ThCsl 3 MariCTpaJibHOI JIiHii
noBxuHOW 220 M, miameTpoMm 77 MM Ta JABOX pOOOYMX JiHINA AOBXHUHOIO 20 M,
niamerpoM 66 MM KokHa. JliameTp HacaJKu Mmepuioro crpojia — 16 MM, a Ipyroro —

19 mMm. Bucora nigitomy cTtBOIB — 6 M. PykaBa nporymoBaHi.
(Bionogiov: H,=49,33 m)

6.2.8. lna raciHHA TOXeXi Ha TOp(’sSHOMY MacuBi BBEICHO B JiI0 JBa
cTBONM: dy1 = 13 MM, dw2 = 19 MM. MarictpanbHa JdiHiA Mae OOBXUHY 120 M,
aiaMetp — 77 MM; TOBKHHA poOouuXx JiHik — 20 M KOXHa, AlameTp nepumoi — 51 M,
apyroi — 66 mMM. PykaBa cucteMu mporyMoBaHi. Bu3HauuTu BUTpary Ta Hamip
Hacoca, SKIIO 3 JpYroro CTBoja HEOoOXIAHO ofepXaTH CTPyMiHb 3 BUTpaTor 7,1

a/c.
(Bionogiov: Q,=10,44 n/c; H,=43,48 m)

6.2.9. BU3HaUYUTH MaKCUMaJIbHO MOXKJIMBY JOBKHWHY MAariCTpajbHOI JiHii,
SKIIO PyKaBHA CUCTEMa CKJIAJIA€ThCsl 3 MariCTpaJIbHOI JIiHII JlaMeTpoM 77 MM Ta
TPHOX poOOuUMX MiHIN (HOBXKMHA KOXHOI — 20 M, miamerp — 66 MM); AiameTpu
HACaJI0K Ha CTBOJAX JOPIBHIOWTH 16 MM. 3 Ipyroro cTBoyia HEOOXITHO OACpKaTH
CTpyMiHb BUTpartoro 5,3 n/c. CTBOIM MIAHATO HA BUCOTY: Z1= 2 M, 2= 3 M, Z3= 5 M.

PykaBa cucremu nporymoBasi. Hamip Hacoca — 75 M.
(Bionogiowv: n,=9)

6.2.10. BusHauutu omip pyKaBHOI CHCTEMH NP 3MIIIAHOMY 3’€JIHAaHHI
PYKaBiB 13 TaKUMHU XapaKTEPUCTUKAMU: MaricTpalibHa JiHIS Ma€ AOBXKHUHY 80 M 1
CKJIQJIA€ThCs 3 pyKaBiB 66 MM (I1); AB1 poOoui JiHIi MalOTh TOBXKUHY 20 M KOXKHA,
CKJIQJIal0Thesa 3 pyKaBiB 51 MM (I1); CTBOJIM MarOTh HACaJKU J1aMETPOM IepuIoi 3

AKuX — 16 MM, apyroi — 13 mm.
(Bionogiov: S.=0,63)

6.2.11. BuzHauuTu omnip pykaBHOI CUCTEMU IpHU MApaJEIbHOMY 3’€JIHaHHI

JBOX PYKaBHHUX JIIHIM 3 HACTYIHUMHU XApaKTEPUCTUKAMU: MEpIIa Ma€ JTOBXKUHY

80 M 1 CKIIaJlaeThes 3 pyKaBiB AiameTpoM 66 mm (1), apyra — 100 M 1 ckIagaeThes 3
pyKaBiB JiiaMmeTpoM 77 MM (11); CTBOJIM MarOTh HACaJIKU AlaMeTpoM 19 mMm.

(Bionogion: S.=0,18)
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6.2.12. BuszHaunTu HEOOXIAHUI Hamip Hacoca JJig OJEpkKaHHS 3 KOXKHOTO
CTBOJIA CTPYMEHSI PajilycoM (JIOBKMHOIO) KOMITAKTHOI YaCTUHU HE MeHIe 17 M,
SKIIO BOJA J0 MICIISI TOXKEXK1 MOIAE€ThCA M0 PYKaBHIA CUCTEMI, IO CKJIAJIA€ThCA 3
MaricTpajibHOiI JiH1i JoBxkUHOI0 180 M 1 glameTpoM 77 MM Ta TPbOX pOOOYHUX JIiHIH,
0 MaroTh AoBXKUHY 20 M 1 miamerp 51 MM KokHa. JliaMeTp HacajgoK CTBOJIB —
16 mM. Bucora miiiiloMy CTBOJIIB: IEPIIOTO — 2 M, IPYroro — 8 M, TpeTboro — 5 m.

PykaBa nporymoBaHi.
(Bionogiov: H,=70,6 m)

6.2.13. Jlnsa raciHHs MOXEX1 Ha TOP(Q’STHOMY MacuBl BBEJIEHO B IO TPH
CTBOJIU: dy1 = dw3 = 16 MM, dw2 = 19 MMm. MaricTpasnbHa JiiHis Ma€ TOBXKUHY 260 M,
niamerp — 77 MM; JOBKHHA poOoumX JiHIN — 20 M KOXKHA, Meplia Ta TPEeTS MaloTh
niameTp 51 MM KOXHa, aiameTp JIpyroi — 66 mMMm. PykaBa cucteMu mporyMOBaHi.
Busnauntu BuUTpaTy Ta Hamip Hacoca, SKIIO mepina poboda JiHig 3abe3medye

KOMITAKTHUHM CTPYMIHb paglycoM (AOBKHHOIK) 17 M.
(Bionogiov: Q,=16,52 n/c; H,=85,23 m)

6.2.14. BuzHaunT MakCUMaJIbHO MOKJIUBY JIOBKHHY MaricTpajibHOi JIiHii,
AKIIO pyKaBHA CHUCTEMa CKJIAJA€ThCSA 3 MaricTpajbHOI JiHII AlameTpoMm 77 MM Ta
IBOX poOOYMX JiHIA (MoBkMHA KOXKHOI — 40 M, miaMeTp KOXHOI — 66 MM), IO
MalOTh CTBOJIM JiaMeTpOM Hacajok 16 MM. 3 mepmoro cTBoja HEOOXITHO
OJIep’KaTh CTPYMiHb BUTpaToro 5,3 i/c. CTBONMM MIAHATO HA BUCOTY: Z1= 3 M, z0= 5

M. PykaBa cucremu nporymoBani. Hamip Hacoca — 85 m.
(Bionogiov: n,=27)

6.2.15. Jlnsa raciHHs MOXKEX1 Ha TOP(Q’STHOMY MacuBl BBEJEHO B IO TPH
CTBOJH: dy1 = dw2 = 19 MM, dy3 = 13 Mm. MarictpanbHa JiiHis Ma€e 10BxUHY 200 M,
niaMmeTp — 77 MM; TOBXKKUHA poOouux JiHik — 40 M KOKHa, TiepIia Ta Apyra MarTh
niamerp 66 MM KOKHa, J1aMeTp TpeThoi — 51 Mm. PykaBa cucteMu mporyMOBaHi.
BusHauutu BUTpaTy Ta Hamip Hacoca, SKIIO TpeTs poOoua IiHiA 3a0e3neuye

nogaqy 4 n/c.
(Bionogiov: Q,=20,95 1/c; H,=116,21 m)

6.2.16. BuzHauntu HEOOXIMHWN HAMIp HAcoca IS OJCP)KaHHS CTPYMCHS
paniycoM (JOBXXKMHOK) KOMMAKTHOI YacTUHU 13 M, SKIIO0 BOJA 10 MICHS MOXEXKI1
MOJAEThCA 110 PYKaBHIM CHCTEMI, IO CKJIAJA€ThCAd 3 MaricTpalbHOI JiHIT
noBxuHow 120 M, giametpoM 66 MM Ta JBOX POOOYMX JIHIN, 1110 MAKOTh TOBXKUHY
40 m 1 mametrp 51 MM koxHa. JliameTp Hacaaku nepuioro ctBoia — 13 MM, a

apyroro — 16 mM. Bucora nigiiomy cTBOJiB — 2 M. PykaBa nporyMoBaHi.
(Bionogiov: H,=33,81 m)

6.2.17. Jlna raciHHS TOKek1 Ha TOpd’SHOMY MacHBl BBEJCHO B [0 JBa
cTBONM: dy1 = 16 MM, dw2 = 19 MM. MarictpanbHa JdiHiA Ma€e NOBXKUHY 220 M,
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niametp — 77 MM; TOBKHMHA poOboyux JiHik — 40 M KoXKHa, AlameTp nepuioi — 51 M,
apyroi — 66 mMM. PykaBa cuctemMu mporymoBaHi. BusHauuTu BUTpary Ta Hamip
Hacoca, SKI0 3 KOXXHOIO CTBOJa HEOOXIJIHO OJEep)KaTH CTPYMiHB pajlycom

(TOBKMHOI0) KOMIIAKTHOT YaCTHHH HE MeHTe 20 M.
(Bionogiov: Q,=13,84 n/c; H,=79,3 m)

6.2.18. BU3HaunTH MakCUMaJIbHO MOXJIMBY JOBXHHY MaricTpajibHOi JIiHII,
AKIIO pyKaBHA CHCTEMA CKJIAJAEThCS 3 MAriCTPalbHOIL JiHII JlaMeTpoM 77 MM Ta
TPHOX pOOOUUX JHIN (IOBXKMHA KOXKHOI 3 HUX — 40 M, Ta JiaMeTp KOXKHOI 3 HUX —
51 MM); CTBOJIM MarOTh HacaJKu JiaMeTpoM 13 MM. 3 TPEThOro CTBOJA HEOOX1AHO
OJIep’KaTu CTPYMiHb PaJlycoM (JIOBXKHHOI) KOMIAKTHOI yactuHu 19 M. CtBonun
HITHATO HA BUCOTY: z1= 5 M, z2= 7 M, z3= 3 M. PykaBa cuctemu nporymoBasi. Hamip

Hacoca — 92 m.
(Bionogiov: n,=23)

6.2.19. BusHauuTu omip pPyKaBHOI CHUCTEMU NpPHU 3MIIIAHOMY 3’€JIHAaHHI
PYKaBiB 13 TAKMMH XapaKTEPUCTUKAMU: MaricTpajbHa JiHis Mae A0BXUHY 240 M 1
CKJIaJIa€ThCsl 3 pyKaBiB 66 MM (I1); Tpu poOOUl JIiHIT MatOTh AOBXHUHY 20 M KOXHA 1
CKJIaJIAl0ThCA KOXKHA 3 pyKaBiB AlaMeTpoM 51 MM (1) 31 CTBOJIAMU: TIepIiia Ta TPETs

— 13 mm, npyra — 16 mm.
(Bionosiowv: S.=0,66)

6.2.20. BuzHauuTu omip pyKaBHOI CUCTEMU IPHU MApaJEIbHOMY 3’€JIHaHHI
JBOX PYKaBHUX JIHIA 3 HACTyMHHUMH XapaKTEPUCTHKAMH: IEpIla Ma€ IOBXKUHY
180 M 1 cknamaerbest 3 pykaBiB JiaMerpoM 66 MM (I1) Ta CTBOJIa 3 HACAJIKOM
niamerpom 16 mm; npyra — 160 M, ckinagaeTbes 3 pykaBiB aiameTpoM 77 MM (1) Ta

CTBOJIA 3 HACAJKOM JiaMeTpoM 19 mm.
(Bionosiowv: S.=0,26)

6.2.21. Bu3Hauntu HEOOXIJHHMM Hamp Hacoca JJIs OJepKaHHS CTPYMEHS
paziycoM (JOBKWHOK) KOMIAKTHOI YaCTUHU 15 M, SKIIO BOJA JI0 MICIS MOMXEXKI]
MOJAEThCA 110 PYKABHIM CHUCTEMi, IO CKJIAJA€ThCs 3 MariCTpaJibHOI JIiHIi
noxuHow 120 M, giamerpoMm 66 MM Ta TpbOX poOOYHUX JiHIN AOBXKHUHOIW 20 M 1
niametpoM 51 mM. JliameTp Hacaakud mepiioro crpojia — 13 Mm, Apyroro ta

TpeThoro — 16 mm. Bucota migiiomy cTBoJB — 2 M. PykaBa mporyMoBaHi.
(Bionogiov: H,=57,8 m)

6.2.22. Jlna raciHHSA TOKek1 Ha TOpd’SHOMY MacHBI BBEJCHO B [0 JBa
CcTBONU: du1 = 16 MM, dix = 19 MMm. MaricTpaiibHa JdiHIA Mae JOBXKUHY 80 M,
aiameTp — 77 mMm; poOoui JiHIT MalOTh JOBXUHY 20 M KOKHA, MEpIIa Mae TiaMeTp
51 MM, npyra — 66 mMm. PykaBa cucremu nporymoBaHi. BusHauuTh BUTpaTy Ta
HaIllp Hacoca, SIKIIO 3 KOXKHOI JiHIi HEOOXITHO OJepXkaTH CTPYMIHb pajJilyCcoM
(TOBXKHMHOI0) KOMIIAKTHOI YaCTUHU HE MEHIIIE 24 M.

(Bionogiov: Q,=17,1 1/c; H,=85,65 m)
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6.2.23. Bu3zHaunTH MakCUMaJIbHO MOKJIUBY JOBKHHY MaricTpajibHOi JIiHii,
AKIIO pyKaBHA CHUCTEMa CKJIAJA€ThCSA 3 MaricTpajbHOIL JiHII AlameTpoMm 77 MM Ta
JBOX POOOYMX JiHIN TOBXHHOI 40 M KOXHa (JIiaMeTp KOKHOI 3 HUX — 51 MMm);
HACa/JIKM Ha CTBOJIaX poOOYMX JiHIM MaroTh Aiamerp: mepma — 13 mwm, apyra —
16 MM. 3 KOXXHOTO CTBOJIa HEOOXITHO OAECPKATH CTPYMiHb PaAilycoM (JIOBKUHOIO)
KOMITaKTHOI yacTuHU He MeHIue 20 M. CTBOJIM NIAHATO HA BUCOTY: z1= 2 M, Zo=4 M.

PykaBa cucremu nporymoBasni. Hamip Hacoca — 83 M.
(Bionogiov: n,=21)

6.2.24. Jlna raciHHsS MOXEX1 Ha TOpQ’STHOMYy MAacHBl BBEJCHO B IO TPU
CTBOJH: dy1 = dw3 = 19 MM, dw2 = 13 Mm. MaricTpanbHa JiiHis Ma€e 10BxkUHY 100 M,
miameTp — 77 MM; TpHu pobodi JiHiT MatoTh JOBXUHY 20 M KOKHA, TIepIlia Ta TPETs —
niamerp 66 MM KoXHa, Apyra — giamerp 51 mm. PykaBa cuctemu mporymoBaHi.
BusHaunTi BUTpaTy Ta Hamip Hacoca, SKIIO Japyra poOoda iHisA 3abe3mnedye

KOMITAKTHUM CTPYMIHb pajlycoM (AOBKHHOK) HE MeHIIe 17 M.
(Bionogiov: Q,=17,9 2/c; H,=58,8 m)

6.2.25. BuzHauntu HEOOXITHUI Hamip Hacoca IJiA OACpPKaHHS CTPyMEHS
paziycom (OBXKMHOIK) KOMITAKTHOI YaCTUHU HE MeHIe 19 M, Ko BoAa 10 MICIs
MOXKEXK1 MOJAEThCS MO PYKABHIN CUCTEMI, IO CKJIAJIA€ThCS 3 MariCTpasibHOI JIiHI1
noBxuHow 180 M 1 miamerpom 77 MM Ta ABOX poOOYMX JIHINA AOBXKHHOIO 40 M 1
niameTpoM 66 MM KOXkHa. JliaMeTp HacaJKu MepIIoro cTeoyia — 13 MM, a Ipyroro —

16 mM. Bucora niigiiomy ctBosiB — 3 M. PykaBa nmporymMmoBaHi.
(Bionogiov: H,=57,8 m)

6.2.26. Jlns raciHHS MOXEX1 Ha TOP(’sTHOMY MAacHBl BBEJIEHO B IO B
CTBOJIH: dy1 = 16 MM, dw2 = 13 Mm. MaricTpasibHa JiHIA Mae JIOBXKUHY 80 M,
aiametp — 77 mMm; poOoui JiHIT MalOTh JOBXUHY 40 M KOKHA, MepIIa Mae giaMeTp
51 MM, npyra — 66 mMm. PykaBa cucremu nporymoBaHi. BusHauuTh BUTpaTy Ta
Hamip Hacoca, SKIIO 3 IPyroro cTBoja HEOOX1IHO OJIep>KaTh CTPYMIHb 3 BUTPATOIO

3,8 n/c.
(Bionogiov: Q,=9,1 n/c; H,=47,7 m)

6.2.27. BU3HAUUTH MaKCUMaJIbHO MOJIMBY JOBXHHY MaricTpaJbHOI JIHII,
AKIIO pyKaBHA CHCTEMAa CKJIAJAEThCS 3 MAriCTPalbHOIL JiHII JlaMeTpoM 77 MM Ta
TpbOX poOouMX JiHIN (HoBXuHA KokHOI — 40 M, miamerp — 51 Mm); aiamerp
HacaJloOK Ha CTBOJIaX JOPIBHIOE 16 MM. 3 KOXHOTO CTBOJIa HEOOXITHO OJEpKaTH
CTpyMiHb BUTpaTO0 He MeHIie 5,3 n/c. CTBOIM MIAHATO HA BUCOTY: Z1= 2 M, 2o= 3

M, z3= 5 M. PykaBa cuctemu nmporymoBani. Hamip nacoca — 70 m.
(Bionogiowv: n,=35)

6.2.28. BuszHauuTu oOIip pPyKaBHOI CUCTEMHU MpPU 3MIIMIAHOMY 3 €JHAHHI
PYKaBIB 13 TAKUMH XapaKTEPUCTUKAMU: MaricTpajbpHa JiHisA Mae A0BXHUHY 240 M 1
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CKJIQJIa€ThCs 3 pyKaBiB 77 MM (I1); AB1 poOoul JiHIi MalOTh TOBXKUHY 20 M KOXKHA,
CKJIQJIal0Thesa 3 pyKaBiB 51 MM (11); CTBOJIM MarOTh HACAJKU JI1aMETPOM: MepIia —

13 MM, npyra — 16 mm.
(Bionogiowv: S.=0,67)

6.2.29. BuzHauutH oOmip pykKaBHOI CHUCTEMH, IO IMOJA€ BOAY 1O OIHOTO
naeTHOTO CTBOJA TpPH TMapajeIbHOMY 3 €JHaHHI JBOX pYKaBHUX JiHIA 3
HAaCTyITHUMHU XapaKTepUCTUKamu: mepma Mae aoBxkuHy 200 M 1 ckiamaerbes 3
pykaBiB giamerpoM 66 mm (1), npyra — AoBxkuHy 160 M 1 pykaBu aiameTpoM 77 Mm

(m). diameTp Hacaaka cTBoJjia — 25 MM.
(Bionosiowv: S.=0,26)

6.2.30. BuzHaunTtn HEOOXiTHUN Hamip Hacoca A OACpXKaHHS CTPyMEHS
paziycom (OBXKMHOK) KOMITAKTHOI YaCTUHU HE MEHIe 24 M, SIKIIO BoAa J0 MICIS
MOXKEXK1 TOMAEThCS MO PYKABHIN CUCTEMI, IO CKJIAJIA€ThCS 3 MariCTpaibHOI JIiHI1
noxuHow 100 M 1 miameTpoM 77 MM, Ta IBOX poOOYHMX JIiHIN TOBKUHOIO 20 M 1
niametrpoM 51 MM KokHa. J[iameTp Hacajku Mepuioro creoia — 13 MM, Ipyroro —

16 mM. Bucora niziiomy cTBOJIB — 6 M. PykaBa nporymoBaHi.
(Bionogiov: H,=103,7 m)

6.2.31. Jlna raciHHA moxexi Ha Top¢’SHOMY MacuBl BBEJCHO B [0 JIBa
CTBOJIM J1aMeTpoM 16 MM KokHMI. MaricTpainbHa JdiHIL Mae JOBXUHY 120 M,
miametp — 77 mm (11); aBi poOoul JiiHIi MaloTh AoBkHUHY 20 M Ta miameTp 66 MM
KoxHa. PykaBa cucreMu nporymMoBaHi. BU3HauuTH BUTpaTy Ta Halip Hacoca, sKIIo
apyra poboua JiHisS 3a0e3leuye KOMIAKTHUM CTPYMiHb PajiilycoM (JIOBXKHHOIO)

17 m.
(Bionogiov: 0,=9,6 n/c; H,=38,1 m)

6.2.32. BU3HAYUTH MAaKCUMaJIbHO MOXJIMBY JOBKHUHY MAariCTpajbHOI JIiHII,
AKIIO PyKaBHA CHCTEMa CKJIAJA€ThCsA 3 MariCTpalibHOI JIHII JiameTpoM 77 MM Ta
TPHOX POOOUMX JIIHIM: mepiia 1 TpeTd MarTh JAOBXKUHY 20 M Ta giamerp 66 MM
KOXHa, JIlaMeTp HacaJoK Ha CTBOJIAX MEPIIOi 1 TPEThOi poOourx JiHIA — 16 MM;
napyra — n1oBxuHO 40 M — Mae giameTp 51 MM, JiameTp Hacajaka cTBosia — 13 mm. 3
JPYroro CTBOJa HEOOX1IHO OJIep>KaTh CTPYMiHb BUTparoro 3 Jji/c. CTBOJIM MiJTHATO
Ha BUCOTY: z1= 3 M, z>= 4 M, z3= 8§ M. PykaBa cuctemu nporymoBani. Harmip Hacoca —

83 M.
(Bionosiov: n,=23)

6.2.33. Jlns raciHHS TOXKeX1 Ha TOp(’SHOMY MacuBl BBEJCHO B IO TPU
CTBOJM: du1 = dw3 = 16 MM, di2 = 19 MMm. MarictpanbHa JiHis Mae qoBxkuny 100 wm,
miametp — 77 Mm; Tpu poboUi JiHIi MarOTh JOBXKUHY 20 M Ta aiamMeTp 66 MM KOXKHA.
PykaBa cucremu mporymoBaHi. BuzHauuTu BUTpaTy Ta HaIlip Hacoca, SIKIIO JApyra
poOoua JiHis 3a0e3neuye KOMIaKTHUIM CTPYMIHb pajilycoM (JIOBKHHOIO) HEe MeHTIe 13

M.
(Bionogiov: Q,=13,16 1/c; H,=32,47 m)
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6.2.34. BuzHauutu HEOOXIJHUN Hamip Hacoca IJis OJEPKaHHS CTPYMEHS
paziycom (JOBXKWHOK) KOMIAKTHOI YacTUHU 13 M, SKIIO BOJA JI0 MICIS MOXEXKI]
MOJAEThCA 110 PYKABHIM CHUCTEMi, IO CKJIAJA€ThCs 3 MariCTpaJibHOI JIiHIi
noBxuHO 160 M 1 miameTpom 66 MM Ta TpbOX pOOOYMX JIiHINA JOBXHUHOIO 20 M 1
niamerpom 51 MM koxkHa. Jliamerp Hacamok cTBOdiB — 13 mMMm. Bucora miniiomy

cTBOJIIB — 2 M. PykaBa mporymoBaHi.
(Bionogiov: H,=41,9 m)

6.2.35. Jlnsa raciHHS TOKek1 Ha TOpd’SHOMY MAacHBI BBEJCHO B [0 JBa
ctBoyM: dy1 = 13 MM, dwx = 16 MM. MarictpanbHa diHig Mae n0BXKUHY 200 M,
niametp — 77 mMm; poOoui JiHIT MalOTh JOBXHUHY 20 M Ta miameTp 66 MM KOKHA.
PykaBa cucremMu mnporymoBaHi. BuszHauuTu BUTpaTy Ta Hamip Hacoca, SKIIO 3

JPYyroro cTBoJia He0OX1JTHO OJIep>KaTh CTPYMIiHb 3 BUTpaToro 5,9 11/c.
(Bionogiov: Q0,=9,8 n/c; H,=59,5 m)
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7 PO3PAXYHOK HACOCHO-PYKABHUX CUCTEM,
AKI HOJAIOTH BOAY A0 JJA®ETHOI'O CTBOJIA

[Ipu raciHHI 3HAYHUX MOKEK BUKOPUCTOBYIOTH MOTYKH1 BOJSTHI CTPYMEHI BiJl
nadernux ctBouiB. [logadya Boau 10 madeTHUX CTBOJIIB MOXKE 3a0€3MeUyBaTUCh Bil
JEKUIBKOX TMOXKEKHUX aBTOHACOCIB, IO IPAIIOIOTh 3a OJHIEID 3 HACTYITHUX
napajebHUX CXeM:

— BIJl OIHOTO Hacoca MpOKJIaJat0ThCsl apaieabHo AB1
PYKaBHI JIHI;

— BIJ] IEKIJIbKOX HACOCIB MPOKJIAIAIOTHCS MapajieabHO

pYKaBHI JiHIi, OpU LbOMY BIJ KOXKHOIO Hacoca

MPOKJIAJIA€THCA M0 OJIHIA PyKaBHIM JIiHIi;
J

— B1Jl IEKUJIBKOX HACcOCIB MPOKJIaIal0ThCs MapajesibHO
pYKaBHI JiHIi, OpU LBOMY BIJ KOXKHOIO Hacoca
MPOKJIAJIA€THCSA T10 JIBl pyKaBHI1 JIiHII.

3aranpHa KUIBKICTh MapajielibHUX PyKaBHUX JIHIA B CHCTEMI BHU3HAYAETHCS
3a GOpMYyJIOIO:

N=K Ny,

ne N —3arajibHa KUIbKICTb MapajielIbHUX PYKaBHUX JIIHIN B CUCTEMI;

N1 — KUTBbKICTB NapajieTbHUX PyKaBHUX JIHIM, MPOKIIAIEHUX B1Jl OJJHOTO HACOCA;

K — KIIBbKICTh HACOCIB, IO MPAIIOI0Th 32 ApAIETEHOI0 CXEMOIO.

Bubip cxemu 3a1€XUTh Bij:

— BIJIJIAJICHOCTI BOJIOKEPEIia Bil OCEPENIKY MOMKENKI;

— MOXKJIMBOI IT01a4ul Hacoca (HacocCiB).

CxeMa 3 OJHMM HAacoCOM Ta JIBOMa NapaJiebHUMHU DPYKaBHUMHU JIHISIMU
BUKOPUCTOBYETHCSI 32 YMOBH, IO KUIBKICTh BOJM, HEOOXIAHOI sl poOOTH
7aeTHOTO CTBOJIA, HE NMEPEOUIbIIIYE MOKIIMBY NIO/Ia4y HACOCA; MPU LIbOMY BIJCTaHb
B1J1 BOJIOJKEPEIIA 10 OCEPENIKY MOKEK1 HE3HAUHA.

CxemH 3 JeKUJIbKOMa HacOCaMU BUKOPUCTOBYIOTHCS 3a YMOBH, 1110 HEOOX1/1HA
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KUIBKICTh BOJM OUIbINA, HIK IOJa4a OJHOTO Hacoca, MPH ILbOMY 32 PaxyHOK
napajiebHOTO MPOKJIAJaHHs JCKIIbKOX PYKAaBHHMX JIHIM (1€ 3HAYHO IiJIBUIIYE
e(EeKTUBHICTh BUKOPUCTAHHS HAIMOPY, III0 CTBOPIOIOTH HACOCH) BOLy MOXKHA TTO/IATH
Ha 3HAaYHY BIJCTaHb.

[NapaBniyHUi po3paxyHOKHACOCHO-PYKABHUX CUCTEM, IO MOJIal0Th BOY /10
nadeTHOro CTBOJIA, 3BOJIUTHCS 10 PO3B’SI3aHHSI YOMUPbOX OCHOGHUX 3A0aY:

1. BuzHaueHHs HEOOX1THOTO HAMMOPY KOKHOT'O HAacoca 3a 3aJaHOI0 BUTPATOIO
3 apeTHOTO CTBOJIA.

2. BusnaueHHs (akTUYHOI BUTpPATH BOJAU 3 JApETHOTO CTBOJA Ta MOAAUY
KOYKHOTO Hacoca IMpH 3aJlaHOMy Harmopi Ha Hacocax.

3. BuzHaueHHs1 MaKCUMaJIbHO MOJIMBOL JOBKUHU PYKABHUX JIHIM.

4. BusHaueHHs HEOOXIJHOI KIJBKOCTI HACOCIB, 110 Mpall0Th 3a
MapayesbHOI0 CXEMOTO.

Po3B’si3aHHA mepmIMX TPHOX 3ajad TIIPaBIIYHOIO PO3PaxXyHKy HACOCHO-
PYKaBHHMX CHCTEM, IO 3a0e3leuylioTh Mojadyy BOJAU 10 JiaeTHOro CTBOJIA
(BU3HAUEHHS HANOPY HACOCIB, MOJa4l BOAM 31 CTBOJIIB, MAKCUMAJIbHOI JOBXKHUHU
PYKaBHHX JIiHIi), BUKOHYETHCSI aHAJIOTIYHO /10 PO3B’SI3aHHA 3a]lay Il OCHOBHHUX
CXEeM HAaCOCHO-PYKaBHUX cUCTEM (po3aii 6.1). [Ipu nuboMy HE0OX1THO BpaXxOBYBaTH,
10 BUTPATU BOJM 31 CTBOJIA Ta M0Jiaya OJHAKOBUX HACOCIB MOB’S3aHI MK COOOI0
HACTyITHUM YHHOM:

O.r = KOy, 1/c,

e QOcr — BUTPATH BOJIM 31 CTBOJIA, JI/C;
Qu — moj1aua 0JIHOTO Hacoca, Ji/cC.

3alie)KHICTh BUTPAT BOAM 3 JadeTHOTO CTBOJIA Ta BUIBHOIO HAMOPY IMepes
CTBOJIOM BiJi HOro jiaMerpa Ta pajiyca KOMIAKTHOI YacTUHU CTPyMEHs, IO
OJIEPKY€ETHCA 31 CTBOJIA, I JJaETHUX CTBOJIB 3 AlaMETPOM Hacajka Bill 28 MM 0
89 MM HaBeneH1 y 104aTKy 12. BUTbHUN THCK NIEpe CTBOJIOM 3aJI€KUTh BiJl BUTPAT
BOJIM 31 CTBOJIA Ta ONOPY HAcaJKa CTBOJIA 1 MOXKE OyTH BU3HAUYCHHIA:

_ 2
HB - SHQCT > M,
ne  H, — BUIBHUU TUCK NEpPE CTBOJIOM, M.

JIns BU3HAUYCGHHS HEOOX1AHOI KUIBKOCTI IMOXKE€KHHMX aBTOHACOCIB (UeTBEpTa
3aj1a4a T1APaBIIYHOrO PO3PaxXyHKY) 3a BIJJOMOIO TOJIOBHOK XapaKTEPHCTHUKOIO
Hacoca KOPUCTYIOTHCSI (POPMYIIOLO:
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€  np— KUIbKICTh PYKaBIB B KOKHIM pyKaBHIM JiHIT;

Sp — OIip OJIHOTO pyKaBa, SIKMM 3aJIeKUTh BiJI JllaMeTpa Ta MaTepialy pykaBa
(momarok 8);

N1 — KUIBKICTh TapaieJIbHUX PYKaBHUX JIiHIN BiJl OTHOTO HACOCA;

a, b — xoedilieHTH, MO 3aJ€KaTh BiJi KOHCTPYKTUBHHUX OCOOJIUBOCTEH
Hacoca, BU3Ha4aroThCs 3a gojgaTkoM 10;

Z — BUCOTA MIJAOMY CTBOJIA BIJTHOCHO OC1 HAacoca, M.

[Ipu BigOMOMY Hamopi HacOCIB iX KUIbKICTh BUBHAYAETHCA:

x = Ler "pSp .
Nl HH_HB_Z

OcHoBHI (hopMynH Juisi po3B’sI3aHHS BCiX THUIIIB 3ajJlay MpHU MoJiauyl BOAU A0
naeTHOTO CTBOJIA HaBeAeH] y Tabymi 7.1.
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Tabmug 7.1 — opmynu 11 po3paxyHKy HACOCHO-PYKABHUX CHUCTEM, IO MOJIAI0Th BOJY 10 JadeTHOro cTBOjIA

Cxema HaCOCHO-pyKaBHOI
CHCTEMHU

BusnauenHs HeoOXiIHOTO
Haropy Hacoca, H,, M

Busnauenns nonavi Hacoca
Oy, 1/c
1 BUTpaTH 31 CTBOJA Qcm, J1/C

Busnauenns
MaKCHMaJIbHO
MOXKJIMBO1 JJOBXXUHH
PYKaBHMX JIHIH, 7

BusHayeHHS KUIBKOCTI
HacociB, K

2
Sp¥
H, :¥+HB +z
N
”pSpQ::ZT
H, = > +Hy+z
K
nprgﬁé
— | Hy +Hy +z

a) 3a OJIHAKOBUX
XapaKTEPUCTHK PYKABHUX
THIH:

npSp
2
Ny

+SHI<2 +b

0) 3a pi3HUX XapaKTEPUCTHK
PYKaBHUX JIHIH:

Hy,-H; -z
I’lM = 5
S QCT
| -
N

[Tpu BiomMomMy Hamopi

Hacoca :
K = QCT — I’lpSp
N H,-H,-z
3a BiZIOMO{ XapaKTEPUCTHKH
Hacoca:
K = Q or =




Crmcok YMOBHHUX ITIO3HAYCHb OCHOBHHUX BCINYHUH

a — koe(diieHT, aKui JOPIBHIOE TUCKY HAcOCa 3a HYJIbOBOI MMOjayi
b — xoeirieHT, IKUH BpaXxOBY€ KOHCTPYKTHBHI OCOOJIIMBOCTI Hacoca
dp — NiaMeTp OJIHOTO pyKaBa poO0YOi JiHii, MM

dy — I1aMeTp OJIHOTO PyKaBa MariCTpaJIbHOI JiHIi, MM

du — llaMeTp HacajJKa CTBOJIa, MM

H,, — nanip Hacoca, M

Hyosr — HaITIP HA pO3ranyKeHHI, M

Hy — BUIbHMI Hamip Ha CTBOJI, M

K — KUIBbKICTh HACOCIB

[ — TOBKMHA MariCTpaJIbHOI JIIHI1, M

N — KIIbKICTh MapaieIbHUX PyKaBHUX JIHIN

N1 — KUTbKICTb MapaJIeIbHAX PYKaBHUX JIIHIM, TPOKJIAIEHUX Bl OHOTO Hacoca
Ny — KUTBKICTh PYKaBiB MaricTpaibHOT JIHIT

np — KITBKICTh pyKaBiB po00UOi JMiHIT

Qu — BUTpaTa Hacoca, Ji/c

QOw — BUTpATH BOJIM MariCTpaJibHOI pyKaBHOI JIiHi1, JI/C

Qcr — BUTpaTH BOAM 31 CTBOJA (JTaeTHOTO), JI/C

¢p — BUTpATH BOJM OJHIET pyKaBHOI JiHIi (pobodyoi), 11/c

@u — BUTPATH BOAM 31 CTBOJIA (PYUHOTO), J1/C

R« — paniyc (noBkuHAa) KOMIIAKTHOI YACTUHU CTPYMEHS, M

S¢ — omip pyKaBHOI CHUCTEMHU

Sy — OIIp OJIHOTO pyKaBa MaricTpaabHOI JiHIT

Sp — omip 0JIHOTO pyKaBa poOoJoi JiHil

Sw — oIip HacajKa CTBOJIA

Zposr — BUCOTA MIIHOMY PO3ray’K€HHS BIJIHOCHO OC1 Hacoca, M

Z — BHCOTA MIIHAOMY CTBOJIA, M

7.1 MeToauka po3B’si3aHHA OCHOBHHMX THIIIB 3a1a4 3 po3paxynky HPC
NpPH NoAa4i BOAHU 10 JadeTHUX CTBOJIIB

1. BusHauutu Hanip HacCocCa IIpu nonaqi BOIHU 10 J'Ia(bGTHOF O CTBOJIA 3aJaHOI'O

JiamMeTpa, SKIIO Bif MOMXKEKHOTO aBTOMOOLIS MPOKJIAJACHO 3a/1aHy KUTBKICTh pyKaBHHUX

JIHIA 13 3aJlaHUMU JiaMeTpoM Ta JIOBXKHHOI. HeoOXimHo ojepkaTu CTpyMiHb 13
3aJ]aHUM PaJlycoM (JIOBKHHOIO) KOMITAaKTHOT 4yacTHMHHU. CTBOJI MIAHATO HA TEBHY
BHUCOTY.

Jlano: Po3B’s13aHHs:

dy

K

N

dp 1) Buznauaemo BuTpatu Boau 31 cTBOda (cr 3aJIEKHO BiJ pajiyca
1p (IOB’)KMHU) KOMITAKTHOT YaCTUHU CTPYMEHsI Ry Ta JAlamMeTpa Hacajaka
R« cTBOJa dy (TogaTok 12):

z Ocr = n/c
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H,-? 2) BusnauaeMo Hamip Hacoca Hy (omip pykaBiB Ta Hacajka CTBOJIA
BHU3HAYAEMO 32 JloJaTkamu 8, 9):

2
nS Q
:M+H +Z,M,

B (KN i

2
ne Hy = Sy0cr , M.
Bionoegios: Hy= M

2. BuznauuTtu BUTpaTy BOJM 3 JadeTHOTO CTBOJIA, HAMIp MEpPe]l CTBOJIOM
3QJIaHOTO  JiaMeTpa, SKIIO BiJ 3aJaHoi KUIBKOCTI ITOYKEKHHUX aBTOMOOLIIB
MPOKJIAICHO (Bl KOXHOrO) 3aJaHy KIUIbKICTh PYKaBHUX JIHIA 13 3aJaHUMH
J1aMEeTpOM Ta JOBKHHOIO. 3aJlaHO BUCOTY Mifiiomy cTBoja. Hacocu mpaifioroTh B
OJIHAKOBOMY PEXHMMI Ta pO3BUBAIOTh 3aIaHHUI HAIIP.

Jlano: Po3B’s13aHHs:
dy
K
N
dpi
o
P! abo
z . . .
o 1) Busnauaemo omip cuctemu (Omip pykKaBiB Ta Hacajka CTBOJIA
QH 5 BH3HAYAEMO 3a JojaTKamu 8, 9):
Hy =7 Sc = 7+ Sy
1 1
——t et ———
\/nplSpl npiSpi
2) Buznauaemo BUTpaTH BOJIU 31 CTBOJA!
H,—-z
Qcr =, [——, 0/c
S
C
3) Buznauaemo BUTpaTH BOJU 3 KOXKHOTO HAcoca:
_ Ycr
Oy = Tk a/c
4) BuzHauaeMo BUIBHUHN HaIip — HAMIp Mepe]l CTBOJIOM:
2
Hy =840¢r,M
Bionogios: Q. = /e, Hy= M

3. BusHauutu HEOOXiJHY KUIBKICTh MapajelbHO MPALIOYUX MOKEKHUX
aBTomMo0uTiB All-40, mo MoXyTh 3a0e3neuntH poOOTYy nadeTHOTO CTBOIA 13
3aJJaHOI0 BUTPATOO, SIKIIO BIJ KOXKHOTO Hacoca IPOKJIaJAEHO 3aJaHy KUIbKICTb
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PYKaBHHX JIHINA 3aJJaHuX ;[iaMeTpa Ta JOBXHWHH. CtBoON l'IiIIHHTO Ha 3aJlaHy BHCOTY.
3a;[aHo niaMeTp HacaJKa CTBOJIA.

Jlano: Po3B’s13aHHs:
dy
AIl-40 1) BusnauaemMo Koe(iIli€eHTH TOJOBHOI XapaKTEPUCTHKU Hacoca
N [TH-40Y (monatox 10):
dpi a=
Mpi b= _
z 2) BusHauaemo BUIbHHMI Hamip Ha CTBOJI (OIIp Hacajaka CTBOJIA
Ocr BU3HAYAEMO 3a J10JJaTKOM 9):
= H,=S,0% .M
CXGI\./Ia— 0 3) BusHauaeMo KUIBKICTh HAacociB (OMip pyKaBiB BH3HAYAEMO 3a
) JIOTATKOM 8):
K =0
4) bynyemo cxemy HPC.
Bionoegios: K = , cxema

4. BuszHauutu BUTpaATy BOAM 3 JadeTHOTO CTBOJA 13 3aJaHUM J1aMETPOM,
SKIIO BiJ KOXKHOTO 13 3aJaHO1 KUIBKOCTI TMOKEKHHUX aBTOMOOUIIB IMPOKIIAICHO
3aJlaHy KUIbKICTh PYKaBHHX JIiHIN 3aJjaHUX JllaMeTpa Ta NoBxkuHU. [logada Boau 110
naeTHOrO CTBOJIA 3AIMCHIOETHCS MO MAariCTpaibHIN JiHIT 3aJaHUX [iaMeTpa Ta
noBxkuHU. CTBOJN MIAHATO Ha 3ajaHy BUCOTy. Hacocu mpaiioroTb B OJJHAKOBOMY
peXHUMI1 1 pO3BUBAIOTH 33JaHUI HAMIP.

Jlano:
dy

Po3B’ga3aHHS:;

abo

1) Busnayaemo omip cucremMu (Omip pykKaBiB Ta HacajJka CTBOJIA

BU3HAYA€EMO 32 JofaTkamu 8, 9):

n,sS
Se =—2L o ny Sy + Sy

2
(KN1)
2) Buznauaemo BUTpaTH BOJIU 31 CTBOJA!
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Bionoeiov: Q.= a/c

5. 3 nadeTHOTO CTBOJIA 13 33JIaHUM J1aMETPOM HacaJKa MOTPIOHO oJlepKaTH
CTPYMIiHb 13 3aJlaHUM PajalycoM (JOBXHHOI) il KOMMHakTHOI yacTuHU. CTBOI
PO3TAaIllOBAaHO Ha 3a/JaHid BIJCTaHI BiJl BOJAOWMHM 1 Ha 3adaHii BUCOTI. BuzHaunTu
MOKIIUBICTh OJIEpKAaHHS HEOOX1HOTO CTPYMEHS, SKIIO € 3aJjaHa KUIbKICTh HACOCIB
Ta pykKaBa 3a7aHoro jaiamerpa. Hakpeciutu cxemy 1 BUBHAUYUTH HEOOXiJHI HAMOpHU
Ha Hacocax.

JlaHo: Po3B’s13aHHs:
du 1) Buznauaemo BUTpaTu Boju 31 cTBOJIa (cr 3aJIEKHO BiJl pajiyca
K (1OBXXMHU) KOMIAKTHOI YaCTUHU CTPYMEHS R Ta JllaMeTpa Hacaaka
HAacoC cTBOJA dy (mopatok 12):
dpi QCT = a/c
Mpi 2) a) [IpumyctuMo, 110 BiJl KOXKHOI'O Hacoca MPOKIaJAEHO MO OJHII
z JIHI1, TOJI1 HaIMp Hacoca CTAHOBUTHUME:
R« 2
Hy = M +Hg +z,M
Ni—? ( KN )
Cxema —? !
H,—9 0) Ilpumyctumo, 1o BiJ KOXXKHOTO Hacoca MPOKIAACHO IO JIBi
PYKaBHI JIiHIi, TO/1 HAIip HAacoca I0PIBHIOBATUME:
2
Hy = npSP;QCZT +Hg +z,M
(RN1 )
3) IlopiBHIOEMO BH3HAYEHI BEJIMYMHHU 3 XapaKTEPUCTUKAMH
3aJ1aHOT0 Hacoca (KOeIIIeHT a XapaKTepu3ye MaKCUMaJIbHUM THUCK,
SKAA MOK€ CTBOPUTHU HACOC, BH3HAauaemo 3a jgojatkom 10) Ta
obupaemo cxemy HPC.
4) bynyemo cxemy HPC.
Bionoegios: N\ = , cxema , Hy= M

6. 3 nadeTHOTO CTBOJA 13 3aJAHUM J1aMETPOM MOTPIOHO OJEpIKATU CTPYMIHb
13 3a71aHUM pajiycoM (JOBKHHOIO) /il KOMITaKTHOI yacTuHU. /[0 madeTHoro cTBOIA
MPOKJIAICHO PYKaBHI JiHIT 3aJaHOro JiaMerpa BijJ 3aJaHUX HAcOCIB. 3aJaHo
KUIBKICTh PYKaBiB y KOXHINA JiHii. JlageTHuil cTBOJN yCTaHOBIEHO Ha 3a/aHiii
BUCOTI. BU3HAYNTH MOXJIHMBICTH OJIEp>KaHHS HEOOX1THOTO CTPYMEHSI, HAKPECIUTH
CXEMy.
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Jlano: Po3B’s13aHHs:
du 1) Buznauaemo BuTpatu Boau 31 cTBOda (cr 3aJIEKHO BiJ pajiyca
HacoC (IOB’)KMHU) KOMITAKTHOT YaCTUHU CTPYMEHsI Ry Ta JAlamMeTpa Hacajaka
dpi cTBOJIa dy (MOmaToOK 12):
Ppi O = a/c
z
R« 2) 3HarouM nojaavy 3a7aHoi MapKh HacOCa, BU3HAYAEMO 1X KUTBKICTh — K
Ni—? K = &
K-? Qxap H
Cxema
Hy—? 3) a) IIpumyctumo, 110 BijJ KOKHOTO Hacoca MPOKIAJEHO MO OJHIN
JIHI{, TOJI1 HaIp Hacoca CTAHOBUTUME:
1y Sy 0%
w=" 5t Hy,+z,m
(#eny )
0) Ilpunmyctumo, 10 BiJi KOKHOIO Hacoca MPOKJIAJACHO MO JBi
PYKaBHI JIHIi, TOAl HaMip Hacoca J0PIBHIOBaTUME:
2
Hy = % +Hg+z,M
(#eny )
4) TlopiBHIOEMO BH3HAYEHI BEIUYMHU 3 XapaKTEPUCTUKAMHU
3a/1aHOT0 Hacoca (Koe(IIieHT a XapaKTepu3y€e MaKCUMalbHUN TUCK,
SIKUA MO€ CTBOPUTH HAcOC, BH3HauyaeMo 3a jgoaarkoMm 10) ta
obupaemo cxemy HPC.
5) bynyemo cxemy HPC.
Bionogiob: N, = , K= ,cxema ,
H,=

7. Busnauutu pajaiyc (IOBXKMHY) Aii KOMIIAKTHOI YAaCTHHH CTPYMEHS 1
BUTpaTU 3 JaeTHOTO CTBOJIA 13 3aJaHUM JlaMETpPOM HacaJiKa, pO3TallOBaHOIO
BimHOCHO ocl HacociB ITH-40Y Ha 3amaHiii BHCOTI, SKIIO BOJAa MHOJAETHLCS Bl
3a/1aHOi1 KUIBKOCTI HAacoCIB. Bi1 KOKHOTO MpOKIIAaAEHO 3a/aHy KUIbKICTh PYKaBHUX
JHIM 3aJJaHOTO JlIaMeTpa Ta 3aJ]aHO1 JOBXKHUHHU.

Jlano:

dy

K
[TH-40Y

Po3B’ga3anHS:;

abo
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Ri—7?

Qcr—?

1) 3anucyemo xapakrepuctuku Hacoca [TH-40VY (koedimientu a ta
b BuzHauaeMo 3a gonatkom 10) Ta pykaBHOT CUCTEMU:
a-bQ2 =5.02% +z,
3HAIOUH, 1110
KQy =0cr>
a TakoX Te, IO JJIs OJHAKOBUX PYKABHUX JIIHIM OMIp CHUCTEMHU
BU3HAYA€ThCs (OMip pyKaBiB Ta HacajJka CTBOJAa BH3HAYAEMO 32

nonaTkamu 8, 9):

S
Se =np—p2+SH.
(KNy)

Buznauaemo BHUTpPATH BOJH 3 KOKHOI'O HACOCa:

On = npSp 2
5 K“S, +b
Nj
2) Po3paxoByeMoO BUTpaTH BOJH 31 CTBOJIA:
O = KO, , 1/c

a—Zz
, /¢

3) 3naxoaumo Ri, M (1oaatok 12).

Bionoegios: Ry = M, Qcr= a/c

8. [ToOyayBaTH pe3yiabTyr0dy XapaKTepUCTUKY MapalieTbHOT pOOOTH 3aJaHUX
HACOCIB TpH iX poOOTi Ha nmadeTHU CTBOJ Ta 3HAWUTH iX POOOYl TOUKH, SKIIO
3a/1aHO XAPAaKTEPUCTUKHU PYKaBHOI CHCTEMH.

Jlano:
HACcoC
dp
dyn
np
N
K

HH_?
On—?
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Po3B’si3aHHS:;

=

1) 3amncyemMo xapakTepUCTHKy Hacoca (koedimieHTH a Ta b
BH3HAaYaeMO 3a J1ojaTkoM 10):

HH:a_bQ}%:



Jlns 11 o0y myBaHHS 3a/1a€EMOCS JIeKIJIbKoMa 3HaYeHHAMU Oy

On, 1/C 0 10 20 30
Hy,m
3a 3HayeHHSIMH PsAKIB 1-To Ta 2-T0 OyayeMO XapaKTEpUCTHKY
Hacoca.

2) byayemo pe3yibTylouy XapaKTepUCTHKY MapaiesbHOI poOOTH
HAcoOCiB, 3HAKOUM, IO HACOCH € OJIHAKOBUMH, TOMY IMpU iX
napanenbHii poOOoTi MOBUHHI OYTH OJJHAKOBUMH 3HAYECHHS HAIOPIB.
Jis moOyayBaHHS pe3ylbTyIOUOi XapaKTEPUCTUKH TapaielbHOl
pOoOOTH HACOCIB:

— 33JJa€EMOCh JIEKUIbKOMAa 3HaYEHHSIMU HAIopiB;

— BU3HAYA€EMO IMOJIayy KOXKHOTO Hacoca 3a IIMX 3HAYeHb HaropiB
(BOoHM OYIyTh OIHAKOBUMH, TOMY 1110 HACOCH € OJIHAKOBUMHU);

— 3HaX0JIMMO CyMapHy IoJiadyy MapajieJbHO MPaIfOI0uYUuX HAcOCIB 3a
[UX 3HAYEHb HAMOoPiB;

— OyIyeMO TOYKH 3 BH3HAYEHUMH KOOpAMHATAMH Ta 32 HUMH —
pe3ynbTyrounii rpadik mapaaeabHOi poOOTH HACOCIB.

XapaKTCPUCTHUKA TICPIIOTO HACOCa

H ™M
’ XapaKTepuCTHKa JIPyroro Hacoca

Hi pe3ynbTyIoua

2| S e NG —.— = XapaKkTCpHUCTUKA

napajesbHoO1 podoTH
IBOX HAcoOCiB

0, n/c

OnayQay  Onowy Oy
3) 3anucyemMo XapakTepUCTUKY PYKaBHOI CUCTEMH (OIlip PyKaBiB Ta
HacaJika CTBOJIa BU3ZHAYAEMO 3a JoJaTKaMu §, 9):

he =z+S8.0%, M

ne Sg = "pip + 8y
NP
JI71s1 ii moOyyBaHHS 3a/1a€EMOCS ACKITbKOMA 3HAYCHHIMHU Ocr
QOcr, 51/C 0 10 20 30
he, M

3a 3HAUYECHHAMH PAAKIB 1-T0 Ta 2-r0 OyIyeEMO XapaKTEPUCTHKY
PYKaBHOI CUCTEMU.
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XapaKkTepUCTUKA MEPIIOro Ta JAPYroro HacOCiB
XapaKTEPUCTUKA PYKABHOT CUCTEMHU

____________ pe3yJabTyro4a

H,
HF == e A - - —— XapaKTepHCTHKa

napanejabHoi poooTH
JBOX HACOCIB

' ' a/c
Ona.2 O, Ouavy Qs Q.

4) BuzHayaeMO KOOPJAMHATH TOYKM MEPETUHY PpPE3yJbTYyHYOl
XapaKTepUCTUKU POOOTH HACOCIB Ta PYKaBHOI cUCTeMU, ne Hy —
poOoye 3HaUeHHS HANIOpy KOKHOr0 Hacoca:

H, = M
5) 3HaxoAMMO BUTpATH KOKHOTO Hacoca (Ju 3a BIIOMUX 3HAYEHb 1X
HaIopiB:

ne H. — pobodi 3Ha4YeHHS HAMOpPy HAcOca, M0 BU3HAYECHO 3a
rpadikom, M.

Bionoegios: H,= M, On = a/c

9. IloOyayBatu pe3yJbTyHOUy XapaKTePUCTHKY IOCITIIOBHOI POOOTH 3aJaHUX

HACOCIB Ta 3HAWUTH iX po0OUl TOUKH, SKIIO 33J]aH1 XapaKTEPUCTUKU PYKaBHOI CUCTEMHU.

Jlano:
HACoC
dy
dyn
np
N
K

HH_?
On—?
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Po3B’si3aHHS:

N D ) T D) SRy

abo
1) 3anmucyemo xapakTepuCTUKy Hacoca (koedimieHTH a Ta b
BU3HAaYaeMo 3a jjogaTtkom 10):

2 _
Hy=a-b05 =
Jlns1 11 moOymyBaHHs 3a1a€MOCsl IeKiIbKoMa 3HaYeHHIMH (.
On, 1/C 0 10 20 30

Hy,m
3a 3HaYeHHSMU PANKIB 1-T0 Ta 2-TO0 OyIyeEMO XapaKTEPUCTUKY
Hacoca.

2) byayemo pe3ynbTyrouy XapaKTepUCTHUKY IMOCTIOBHOI poOOTH
HACOCIB, 3HAKOYM, I[I0 HACOCHM € OJHAKOBUMHU, TOMY IpH iX
MIOCTTIIOBHIM pOoOOTI MOBMHHI OYTH OJJHAKOBUMU 3HAUCHHS BUTPAT
BOJIM.

Jns moOyayBaHHS pe3ysIbTYHOUOT XapaKTEPUCTUKU TOCIHIT0BHOI
poOOTH HACOCIB:




— 3aJJa€EMOCh JICKIbKOMa 3HaYE€HHSIMH BUTPAT BOJIH;

— PO3paxOBYEMO Hamip KOKHOTO Hacoca 3a IMX 3HAYeHb BUTPAT
BoAM (BOHM OyAyTh OJHAKOBUMH, TOMY III0 HACOCHU €
OJIHAKOBUMHU);

— BU3HAYaEMO CyMapHUI HaIip MOCJII0BHO MPAIIOI0YNX HACOCIB
3a IMX 3HaY€Hb BUTPAT BOJM;

— OylyeMO TOYKHM 3 BHU3HAYECHUMHU KOOPJAMHATAMH Ta 32 HUMH —
pe3ynbTyouHi rpadik MmocaigoBHOI poOOTH HACOCIB.

H,m p
Hi+2) pe3ysbTyroua
Huany| - XapaKTEPUCTUKA
MOCTIAOBHOT pOoOOTH JIBOX

|

| .

i HacociB
i

|

|

XApaKTCPUCTHUKA IICPIIOTO

Hya, 2 \/ Ta APYroro HacociB

Hy, 2

> 0, n/c
QI QII

3) 3anucyeMo XapaKTepUCTUKY PYKaBHOI CUCTEMHU (OIip pyKaBiB
Ta HacaJKa CTBOJIa BU3HAYAEMO 3a JoJaTkamu 8, 9):

he =z+8.0%, M

n
e S, = p_‘ip +8y -
NP
Jliis 11 moOyyBaHHs 3a1a€MOCs JIeKiabKoMa 3HauYeHHIMHU Ocr
Ocr, 01/C 0 10 20 30
he, M

3a 3HaueHHSAMHU PAAKIB 1-To Ta 2-ro OyAyeEMO XapaKTEpUCTHKY
PYKaBHOI CUCTEMU.

77



pe3yIbTyIoua
XapaKTePUCTUKA
NOCAiNOBHOT pOOOTH ABOX
HacociB

XapaKTEpUCTUKA MEPIIOro
Ta Jpyroro Hacocis

XapaKTEePUCTUKA PYKABHOT
CHCTEMH

0, a/c
O

4) 3HaxoIMMO KOOPJWHATH TOYKH TMEPETUHY Pe3yJIbTyHUOl
XapaKTEPUCTUKU POOOTH HACOCIB Ta PYKaBHOI cucTteMu, 1e Ox — €
poboye 3HAaYeHHS BUTPAT KOKHOTO Hacoca:

On = a/c
5) Po3paxoByemMo Hartip KOKHOTO Hacoca 3a BIJIOMHX 3Ha4eHb iX
BUTpAT:
Hy=a-b QI% > M,
ne Qu — poboYi 3HAYCHHS BUTpPAT HACOCIB, BHM3HA4YCHI 3a
rpadikom, Ji/c.
Bionoegiov: H,= M, Qu = a/c

7.2 3agaui

7.2.1. TloOGynyBatu pe3yJbTyIOUy XapaKTEpUCTHKY MapajielbHOi poOOTH
aBox HacociB [TH-40Y mpu ix poboTi Ha nmadeTHUil CTBON Ta 3HAWTH iX poboui
TOYKHM, SKIIO pPYKaBHAa CHCTEMa CKJIQJA€TbCS 3 YOTHUPbOX PYKABHUX JIIHIN
niametpoM 77 MM () Ta JOBXKUHOIKO 160 M KOXHa 1 3aKIHUYETHCS CTBOJIOM 3

HACaJIKOM J11aMeTPOM 25 MM.
(Bionogiov: Q,=11,16 1/c; H,=109,4 m)

7.2.2. TloOGynyBaTu pe3yJbTYyIOUy XapaKTEPUCTUKY IOCIHIIOBHOI POOOTH
nBox HacociB [IH-40Y Ta 3HaiiTu ix poOOYl TOYKH, SKIIO PyKaBHA CHUCTEMa
CKJIQJIA€ThCSl 3 JBOX PYKAaBHUX JiHIN miameTpoM 77 MM (1) KOXXKHa 3arajbHOIO

JTOBXHUHOI0 360 M Ta 3aKIHYY€ETHCSI CTBOJIOM 3 HACAJKOM J1aMETPOM 25 MM.
(Bionogiov: Q,=27,2 1/c; H,=103,35 m)

7.2.3. 3 naderHOrOo CTBOJA 3 MdiaMeTpoM Hacagka 38 MM MOTPiOHO
oJiepKaTH CTPYMIHb 13 pajilycOM (JIOBKMHOIO) Jii KOMIIAKTHOI YacTUHU 38 M.
CtBoJ po3ramoBaHo Ha Bijactadi 80 M Bia BOJOWMH Ha BHCOTI 5 M. BuzHauutu
MO>KJIUBICTh OJIEpKaHHS HEOOXITHOTO CTpyMEHs, sKio € na Hacocu [IH-60b 1
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pykaBa miametrpoMm 77 mMm. Hakpecnutu cxemy 1 BUSHAUMTH HEOOXiIHI HAOpU Ha

Hacocax.
(Bionogiov: N;j=1;H,=85,3 m)

7.2.4. 3 naderHoro crBoia 3 HacagkoMm mgiamerpoM 50 MM TOTpiOHO
OJIEP>KATU CTPYMIHB 13 pajilycoM (JIOBXKHMHOK) Al KOMMAKTHOI yactuHu 46 m. Jlo
nadeTHOro CTBOJA TMPOKIIAJICHO pykaBHi jiHii miamerpom 77 mm Bin ITHC-110.
KinbkicTh pyKaBlB y KOxHIH JiHIT — 6. JladeTHuil cTBON yCTaHOBIIEHO Ha 4 M BHIIE
oci HacociB. Bu3HaUMTH MOXIMBICTH OJIep>KaHHS HEOOXITHOTO CTPYyMEHs,

HaKpPCCJIHUTU CXCMY.
(Bionogiov: Ni=2; K=4; H,=103,4 m)

7.2.5. BuzHauutu panaiyc (JOBXKHUHY) J1i KOMIIAKTHOI YaCTUHU CTPYMEHS 1
BUTpaTHU 3 JaeTHOro CTBOJA 3 JiaMeTpoM Hacaaka 38 MM, pO3TallOBaHOIO Ha
BHCOTI 8 M BIZHOCHO OCI HACOCIB, SKIIIO BOJAa MOJAETLCS BlJ IBOX HacociB. Bifg
KOKHOTO MPOKJIAJICHO M0 JIB1 pyKaBHI JIiHII AlaMeTpoM 77 MM 3a KUIBKOCTI PyKaBiB
y KOxH1# miHii — 9. Hamip HacociB — 78 m.

(Bionogiov: Qem=38 a/c; Re=38 m)

7.2.6. BuzHaunTy Hamip Hacoca MpH Mojadi BOAM 10 JadeTHOTO CTBOJA 3
aiaMeTpoM Hacaaka 32 MM, SKIIO Bijl TOKEKHOTO aBTOMOOLIS MPOKIAJCHO JBi
PYKaBHI JIiHI1 AiamMeTpoM 77 MM (pyKaBa MpOryMOBaHi) Ta JOBXKUHOIO 220 M KOXKHa.

Heo0xigH0 oepxkaTu CTpyMiHb TOBKUHOK 34 M. CTBOJ MIAHATO HA BUCOTY 4 M.
(Bionogiov: H,=79,8 m)

7.2.7. Bu3HauuTH BUTpPATy BOJAM 3 JapETHOrO CTBOJIA 3 HACATKOM
aiametpoMm 50 MM, Hamip Hepes CTBOJIOM, SIKILO BiJl KOKHOTO 3 JABOX IOXKEKHUX
aBTOMOOUTIB MPOKJIAJICHO MO 2 MPOrYMOBAHMX PYKAaBHUX JiHII AiameTpoM 77 MM
KOKHa, JOBXHUHOIO BiJ ofgHOro Hacoca 60 m, a Big apyroro — 160 m. Bucorta
nigiiomy ctBosia — 2 M. Hacocu mpaliforoTh B 0JHAKOBOMY PEKUMI 1 pO3BUBAIOTH

Harip 90 m.
(Bionogiov: Qcm=70,86 n/c; Hi=66 m)

7.2.8. BuszHauutH HEOOXITHY KUIBKICTh MapajiebHO MPALIOIYUX
MoXKeXKHUX aBTOMOOUTIB All-40, mo MOXyTh 3a0e3nedyuTH poOOoTy HadeTHOTro
cTBOJMa 3 BUTparoro 50 j/c, AKIIO BiJ KOXKHOTO HAcoca MPOKIAIEHO IO OJIHIM
MIPOryMOBaHIM pyKaBHiil JiHiT JiaMeTpoM 89 MM 1 JoBxuHOW 180 M KoxkHa. CTBON

nigHATO Ha Bucoty 18 M. JliameTp Hacanka ctBojia — S0 M.
(Bionogion: K=2)

7.2.9. BuzHauuTt BUTpaTy BOJM 3 JIAQETHOIO CTBOJIA 3 JlaMETPOM Hacaaka
32 MM, SKIIIO BiJ KOXKHOTO 3 JIBOX IMOYKEKHHMX aBTOMOOLIIB IPOKIAACHO MO OJHIM
MPOTyMOBaHIN pyKaBHIN JiHIT ailameTpoM 77 MM KoOXHa, JoBxkuHoo 100 M Ta
140 m. CtBon migHATO Ha BUcoTy 10 M. Hacocu npaiitoroTh B 0JTHAKOBOMY PEKUMI 1

po3BUBatOTh Harip 70 M.
(Bionogiov: Qcn=24,4 1/c)
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7.2.10. IToOymyBaTH pe3ysIbTyIOqy XapaKTePUCTHKY IMapalieIbHOT poOOTH ABOX
HacociB [THC-110 npu ix po6oTi Ha nadeTHUl CTBON Ta 3HAWTH iX POOOYI TOUKH,
AKIIO pyKaBHA CUCTEMa CKJIAJIA€EThCA 3 IBOX PYKABHUX JIiHIN giamerpoM 89 mm (1) 1

JOBKMHOK 160 M KOXKHa Ta 3aKIHUY€ETHCS CTBOJIOM 3 HACA/IKOM JI1IaMETPOM 28 MM.
(Bionogiov: Q,=13,7 2/c; H,=111,4 m)

7.2.11. TloOyayBatu pe3yibTYIOUy XapaKTEpUCTUKY IOCHIJIOBHOI pOOOTH
nBox HacociB [TH-40Y Tta 3HaiiTm iX poOodl TOYKH, SKIIO pyKaBHA CHCTEMa
CKJIaJIa€ThCs 3 JIBOX PYKAaBHUX JIIHIN JiameTpoMm 77 MM (1) KOKHA Ta 3arajibHOIO
noBxkuHOO 440 M. CTBON Mae HacaJoK JiaMeTpoM 25 MM Ta HOro migHSATO Ha

BHUCOTY 4 M.
(Bionogiov: Q,=26,3 a/c; H,=103,8 m)

7.2.12. 3 naderHoro cTBOda 3 JlaMeTpoM Hacagka 32 MM MOTPiOHO
oJiepKaTH CTPYMIHb 13 pajilycoM (JIOBXKMHOIO) Jii KOMIAKTHOI YacTUHU 36 M
CrtBou po3tamoBaHo Ha Bijctani 180 M Bia BoAOWMHM Ha BUCOTI 2 M. BuzHauutu
MOJKJIUBICTh OJIEp>KaHHSI HEOOX1HOTO CTpyMeHs, sKIIo € aBa Hacocu [TH-40V i
pykaBa aiametrpoMm 77 MM (1). Hakpecnutu cxemy 1 BU3HAYUTH HEOOX1HI HAMOpU

Ha HaCoCax.
(Bionogiov: Ni=1,; H,=78,2 m)

7.2.13. 3 naderHOro cTBOJIAa 3 HACAJAKOM JiaMeTpoM 28 MM MOTPiIOHO
OJIEp’KaTh CTPYMIHb 13 pajilycoM (I[OB)KI/IHOIO) nii kommakTHo1 yactTuau 34 m. Jlo
naeTHOTO CTBOJA MPOKJIAJICHO pyKaBH1 niHii giametrpom 77 mwm Big HacociB ITH-
40Y. KinbkicTh pykaBiB y kKoxH1i JiHii — 10. JlageTHuit cTBOJI yCTaHOBIIEHO Ha 2 M
BUILIE HACOCIB. BH3HAUMTH MOMIIMUBICTH OJEp>KaHHA HEOOXITHOTO CTPYMEHS,

HaerCJ'H/ITI/I CXCMY.
(Bionogiov: Ni=2; K=1; H,=72 m)

7.2.14. Buznauutu paaiyc (JOBXHUHY) J1ii KOMITAKTHOT YaCTUHU CTPYMEHS 1
BUTpaATH 3 JaeTHOro CTBOJA 3 JAlamMeTpoM Hacaaka 50 MM, pO3TallOBaHOrO Ha
BHUCOT1 6 M BIJTHOCHO OC1 HACOCIB, SIKIIIO BOJa TTOJA€THCS Bl YOTUPHOX HACOCIB. Bif
KOXKHOTO Hacoca MPOKJIAJICHO OJHY PYKaBHY JIHIIO AlaMeTpoM 77 MM, 3a KUJIbKOCTI
pYyKaBiB y KOXHI1i JiHii — 6. Hamip HacociB — 95 m.

(Bionosiov: Qcm=068,8 n/c; R«=41 m)

7.2.15. BuzHaunTy HaIip Hacoca IpH MMoAadi BOAM 110 JadeTHOTO CTBOJIA 3
niaMeTpoM Hacajka 50 MM, SKIIO BiJ JBOX IMOXKEKHHUX aBTOMOOLIIB IPOKJIAACHO
YOTUPHU PYKaBHI JIiHII J1laMeTpoM 77 MM (pykaBa MpOryMOBaHi), TOBXKHUHOIO 160 M
KokHa. HeoOximHO omepkatw CTpyMiHb MOBXWHOK 33 M. CTBON MIHATO Ha

BHUCOTY 3 M.
(Bionogiov: H,=65,6 m)

7.2.16. BuszHauuTh BUTpATy BOAM 3 Ja(ETHOTO CTBOJIA 3 HACAJIKOM
niamerpoM 38 MM, Hamip Mepell CTBOJIOM, SKIIO BlJ KOKHOTO 3 JIBOX MOMXKEKHUX
HACOCIB MPOKJIAJICHO MO OJAHIN MPOryMOBaHIM pyKaBHIM JiHIi giaMeTpoM 77 MM,
JOBXHHOIO B oaHoro Hacoca 120 M, a Bix apyroro — 180 m. Bucora miniiomy
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cTBOJIa — 6 M. Hacocu npaiforoTh B 0JHAKOBOMY PEKMMI 1 PO3BUBAIOTH Harlip 87 M.
(Bionogiov: Qcm=34,7 1/c; Hi=48,2 m)

7.2.17. Buznauut HEOOXiAHY KUIBKICTh MapajelbHO MPAIIOI0YUX HACOCIB
[TH-40V, uo MoxxyTh 3a06e3neuntu poOoTy JadeTHOro cTBoja 3 BUTparoro 33,6 Ji/c,
AKIIO B1JI KOKHOTO Hacoca MPOKJIAJEHO MO OJHIM MpOryMOBaHii pyKaBHIM JiHIi1
niametpoM 77 MM 1 noBXkUHOKWO 180 M kokHa. CTBOJN MigHATO Ha BUcOTy 10 M.

JiameTp Hacaaka cTBoJia — 38 MM.
(Bionogiov: K =2)

7.2.18. BuzHauuTu BUTpaTy BOJM 3 Ja(eTHOTO CTBOJA 3 IaMETPOM Hacaaka
50 MM, SIKIIO BiJi KOKHOTO 3 JIBOX IMOXKEXKHUX aBTOMOOUIIB MPOKJIAIEHO IO JBi
MIPOTYMOBaH1 PYKaBHI JIiHIT glaMeTpoM 77 MM KOXKHa, JOBXXKHWHOIO, BiJIOBIJIHO,
220 m Ta 160 M. CTBOM WigHATO HA BUCOTY 5 M. Hacocu mpaiforoTh B OJJHAKOBOMY

peXuMi 1 pO3BUBAIOTH HAMIp 95 M.
(Bionogiov: Qecm=64 1/c)

7.2.19. TloOynyBaTu pe3yJbTYIOUYy XapaKTepUCTHUKY MapalieibHOi poOoTH
asox motornomn MII-1600 mpu ix po6oTi Ha madeTHHi CTBOI Ta 3HAUTH 1X poboUi
TOUYKH, SKIIO PyKaBHA CHCTEMa CKJIAJA€TbCSA 3 JIBOX PYKaBHUX JIIHIA JlaMETpoOM
77 MM () Ta noBkuHOWO 100 M KOXKHA Ta 3aKIHUYETHCS CTBOJIOM 3 HACAJKOM

JiaMeTpoM 28 MM.
(Bionosiov: Q,=12,8 n/c; H,=100 m)

7.2.20. TloOyayBaTu pe3yibTyrOUy XapaKTEPUCTUKY MOCIIIOBHOI PoOOTH
nBox HacociB [THC-110 Ta 3nHaiiT ix poOodl TOUKH, SIKIIO pYyKaBHa CHCTEMa
CKJIQJIA€EThCS 3 JABOX PYKABHUX JIIHIN JiaMeTpoM 77 MM (I1) 3arajibHOI0 JOBKUHOIO

260 M. CTBOJ Ma€ HACaJOK J1aMETPOM 25 MM.
(Bionogiov: Q,=29,1 a1/c; H,=110,5 m)

7.2.21. 3 naderHoro cTBOia 3 JlaMeTpOM Hacajgka 28 MM MOTPIOHO
OJIep’KaTh CTPYMiHb 13 pajilycoM (IOBXHHOK) il KOMIAKTHOI 4acTUHU 37 M.
CtBOXI PO3TANIOBAHO Ha Biactani 180 M Big BogoMMu Ha BUCOTI 15 M. BuzHauutu
MOKJIUBICTh OJIEpP’KaHHS HEOOXI1JTHOTO CTpyMeHs, skio € aa Hacocu [THC-110 Ta
pykaBa aiametrpoMm 77 MM (11). Hakpecnutu cxemy 1 BU3HAYUTH HEOOX1HI HAMOPHU

Ha HacocCax.
(Bionosiov: Ni=1; H,=102,2 m)

7.2.22. 3 nadeTHOro CTBOJA 3 HACAAKOM giaMeTpoM 32 MM MOTpiOHO
OJIep>KaTh CTPYMIHb paJlycoM (JIOBXKHMHOK) Jii kKoMmmakTHoi yactunu 20 m. [o
nadeTHOTO CTBOJIA MPOKJIAJCHO pyKaBHI JiHIi aiamerpoM 77 mm Bia HacociB [TH-
40Y. Yucmo pykaBiB y KokHii JiHIi — 16. JladeTHUI CTBOJI YCTAaHOBJICHO Ha 2 M
BUILE HACOCIB. BH3HAYUTH MOMXIMBICTH OJEpPKaHHS HEOOXITHOTO CTPyMEHS,

HaKpPCCJIHUTU CXCMY.
(Bionogiov: Ni=1;, K=1; H,=82,6 m)

7.2.23. BuzHauuTu panaiyc (AOBXKHUHY) J1ii KOMIAKTHOI YaCTUHU CTPYMEHS 1
BUTpaATH 3 JaeTHOTO CTBOJA 3 JiaMeTpoM Hacajaka 50 MM, pPO3TallOBaHOIO Ha
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BHCOTI 5 M BIJIHOCHO OCl1 HacOCIB, SKIIO BOJIa MOJAETHCS BiJ TPhOX HAcociB. Bif
KOXKHOTO TPOKJIAJICHO MO JIBl pyKaBHI JiHIT giamerpoM 89 mm (1), 3a KUIBKOCTI

pYyKaBiB y KOXHii JiH1i — 5. Hamip HacociB — 70 m.
(Bionosiov: Qem=067,7 1/c; R«=41 m)

7.2.24. BuzHaunTH HAIp Hacoca MpH MoAadi BOAM 110 JadeTHOTO CTBOJIA 3
alaMeTpoM Hacajka 38 MM, SIKIIO Bij IOXKEXKHOTO aBTOMOOUIS MPOKJIAICHO Bl
pykaBHi JiHIi giameTpoMm 89 MM (pykaBa mporyMoBaHi), JOBXUHOIO 140 M KOXHa.

Heo0xi1HO ofiepxat CTpyMiHb AOBKHUHOKO 39 M. CTBOJI MIJTHATO HA BUCOTY 3 M.
(Bionogiov: H,=88,3 m)

7.2.25. BusHauuTH BUTpATy BOJAM 3 JadETHOrO CTBOJIA 3 HACAJIKOM
aiaMmeTpoM 38 MM, Hallip Nepeja CTBOJIOM, SIKIIO BIJl KOKHOTO 3 TPhOX MOKEKHUX
HACOCIB TPOKJIAJEHO IO JIBI MPOTryMOBaHI pyKaBHI JiHII aiameTpoM 89 wMw,
JIOBXXKMHOIO BiJ] 0JJHOTO Hacoca 60 M, a Bijx Apyroro ta Tpetboro — 160 m. Bucota
nigiomy ctBosia — 4 M. Hacocu mpanioroTh B OIHAKOBOMY PEXHUMI 1 pO3BUBAIOTH

Harip 85 m.
(Bionogiov: Qcm=44,4 1/c; Hi=78,9 m)

7.2.26. BuzHauutH HEOOXiMHY KUIBKICTh MapayiebHO MPALIOI0YHX
MoXKe)KHUX aBTOMOOUTIB All-40, mo MOXyTh 3a0e3meuntu poOOTy JadeTHOTOo
CTBOJIa 3 BHUTpaTol 26 J/c, SKIIO BiJ KOXHOIO HAcoca MPOKIAAeHO IO JBI
MPOryMOBaH1 pyKaBHI JiHIT J1aMeTpoM 77 MM 1 n10BxkuHOI0 280 M KokHa. CTBOM

MIIHATO Ha BUCOTY 8 M. [liaMeTp Hacaaka cTBosIa — 32 MM.
(Bionogiov: K=1)

7.2.27. BuzHaunuTy BUTpATy BOAM 3 JIAQETHOTO CTBOJIA 3 JlaMETPOM Hacajka
50 MM, SKIIO BiJf KOXKHOTO 3 TPHOX IOKEKHUX aBTOMOOUTIB MPOKJIAICHO TO JBi
MIPOryMOBaHI pyKaBHI JIiHII JiaMeTpoM 89 MM KOXKHA, TOBXHHOIK Big 1-ro — 80 M
KO>KHa, Big 2-ro — 100 M koxkHa Ta Big 3-ro — 120 M ko>kHa niHisA. CTBOJI MIIHATO HA

BrcoTy 4 M. Hacocu npaiitoroTh B OJJHAKOBOMY PEKKMI 1 pO3BUBAIOTH Harip 95 m.
(Bionosiov: Qcm=380,2 1/c)

7.2.28. TloOynyBatu pe3yJbTyIOUy XapaKTEPUCTHKY IMapajesibHOi poOOTH
nBox HacociB [THC-110 npu ix poOoTi Ha nadeTHU CTBOJ Ta 3HAWTU iX poOoUi
TOYKH, SIKIIIO PyYKaBHA CHUCTEMa CKJIAJIa€ThCs 3 JIBOX PYKABHUX JIHIM JiaMeTpom
77 MM (1) Ta OOBXKHUHOIO 260 M KOXKHA Ta 3aKIHUYETHCS CTBOJIOM 3 HACAJIKOM

niametpoM 50 Mm.
(Bionogiov: Q,=21,2 n/c; H,=111,1 m)

7.2.29. TloOyayBaTu pe3yibTyrOUy XapaKTEPUCTUKY MOCIIIOBHOI POOOTH
nBox HacociB [THC-110 Ta 3nHaiiT ix poOodl TOUKH, SKIIO pYyKaBHa CHCTEMa
CKJIQJIA€ThCS 3 JABOX PYKABHUX JIiHIN JiaMeTpoM 77 MM (I1) 3arajibHOI0 JOBKUHOIO

180 M. CTBOJI Ma€ HACaJOK J1aMETPOM 22 MM.
(Bionogiov: Q=24 n/c; H,=111 m)

7.2.30. 3 maderHoro cTBOia 3 JiaMeTpoM Hacagka 38 MM MOTPiOHO
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oJepkaTH CTPyMiHb 13 BuTpaToro 40,4 n/c. CTBOJ po3TamoBaHo Ha BifcTadi 180 m
Bl BOJIOMMH Ha BUCOTI 3 M. BU3HAUMTH MOXXJIUBICTH OJiepKaHHS HEOOX1JTHOTO
cTpyMeHs, skiio € asa Hacocu [TH-40V 1 pykaBa miametpom 77 mm. Hakpecnutu

CXeMy 1 BU3HAYUTH HEO0OX1H1 HAallOpy HA HacOcCax.
(Bionogiov: Ni=2; H,=82,1 m)

7.2.31. 3 nadeTHOro CTBOJA 3 HACAAKOM JiaMeTpoM 28 MM MOTPIOHO
OJIepXKaTU CTPYMIHB 13 pajilycoM (IIOBXKUHOW) Ail kommakTHOiI yactuau 30 m. Jlo
nadeTHOro CTBOJIA MPOKJIAJEHO PyKaBHi JiiHii TiameTpoM 89 mM Bij HacociB [TH-605.
KinbkicTh pykaBiB y koxkH1# diHIT — 15. JladeTHU CTBOM yCTaHOBICHO HA 3 M BUIIE
HAcocCiB. BU3HAUNTH MOXIIMBICTH OJIEp>KaHHS HEOOXIJHOTO CTPYMEHSI, HAKPECITUTH

cXemy.
(Bionogiov: Ni=1; K=1; H,=73,7 m)

7.2.32. BuzHauutu paaiyc (JOBXKHUHY) Jlii KOMITAKTHOT YaCTUHU CTPYMEHS 1
BUTpATH 3 JaeTHOro CTBOJA 3 JAiamMeTpoM Hacajaka 50 MM, pO3TallOBaHOIO Ha
BHCOTI 4 M BITHOCHO OCI HAcOCIB, SKIIIO BOJa MOJA€Thes Bia aBoX Hacocis ITH-40V.
Bixg xoXHOTO TPOKIIAEHO OJHY PYKaBHY JIHIIO JiaMeTpoM 77 MM 3 KUIBKICTIO
PYKaBiB Y KOXHIU JiHIT — 14.

(Bionosiov: Qcm=39,6 1/c; R«=23 m)

7.2.33. BuzHauuTtu Harip Hacoca Ipu IMojaadi BOAM 10 JadeTHOro CTBOJIA 3
JiaMeTpoM Hacaaka 28 MM, SKIIO Bijf TMOXKEKHOTO aBTOMOOLIS MPOKIAJCHO JBi
pYyKaBHI JiHIi giaMmeTpoM 77 MM (pyKaBa IpPOryMOBaHi), JOBXUHOKO 120 M KOXHa.
HeoOxinmHo oaepkatd CTPyMiHb pagilycoM (JIOBKMHOIO) KOMIIAKTHOI YaCTHHH

35,5 m. CTBOJI MAHATO HA BUCOTY 2 M.
(Bionogiov: H,=71,7 m)

7.2.34. BuszHauuTH BUTpPATy BOAM 3 Ja(ETHOTO CTBOJIA 3 HACAJIKOM
niamerpoM 50 MM, Harip mepea CTBOJIOM, SIKIO BiJ KOXKHOTO 3 TPhOX MOMXKEKHUX
aBTOMOOUIIB MPOKJIAJIEHO OJHY POTyMOBaHy pPyKaBHY JIHIIO JiaMeTpoM 77 MM Ta
JIOBKMHOIO BiJl TIEPIIOro Ta TPEThoro Hacoca — 120 M, a Big apyroro — 140 wm.
Bucora mimitomy ctBona — 3 M. Hacocu mpaiforoTh B OJHAKOBOMY PEXKUMI 1

PO3BUBAIOTH HaIip 85 M.
(Bionogiov: Qcm=58,8 1/c; Hi=45,6 m)

7.2.35. BuszHauutH HEOOXiIHY KUIBKICTh MapayiebHO MPAIOI0YHX
noxkexHux HacociB [TH-40Y, mo MoxyTh 3a0e3neuntu podoTy JageTHOro cTBoja
3 BuTparoro 50 J1/c, AKIIO BiJl KOKHOTO HAcoca MPOKIAJAEHO MO JBiI MPOTyMOBaHi
pyKaBH1 JiHIi aiameTpoM 77 MM 1 J0BKUHOWO 280 M kokHa. CTBOJI MiAHATO Ha

BHUCOTY 5 M. JliameTp Hacanka ctBojia — S0 M.
(Bionogiov: K=2)
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8 BUITPOBYBAHHS HA BOAOBIJIJAYY BOAOITPOBIIHUX MEPEX

Bonosijgiaua — MakcuMalibHa KUTBKICTh BOJIM, SIKY MOXHA 3a0paTH 3 MEpexi
Ha MoTpeOu moxexoraciHHs. MeTta BUNpPOOYyBaHHS BOJONPOBIIHUX MEPEX Ha
BOJIOBI|Iauy TMOJISITa€ B TOMY, 100 BU3HAYUTH JIMCHIA Hamip 1 BUTpaATy BOJH,
MOPIBHATH 3 HOPMATUBHUMM Ta 3pOOUTH BHCHOBOK IIPO 3JIaTHICTh MEPEXi
3a0€3IMeUnTH 1oJjauy HE0OX1THOT KIIbKOCTI BOJIH.

BunpoOyBaHHs BHYTPIIIHIX BOJONPOBITHNX Mepex

[locnimoBHICTH BHUOPOOYBaHb CHCTEM BHYTPIIIHBOTO MPOTHUIIOKEKHOTO
BOJIONIPOBOAY MPOIMOHYETHCS HACTYITHOIO:

— BU3HAYaIOThCSI HOPMATUBHI BUTPATH BOAM HA MOMXKEKOTACIHHA (MIHIMAJIbHI
BUTPATH Ta KIJIBKICTh CTPYMEHIB Ha KOYKHY TOUKY IPHUMIIIECHHS);

— 00MparoTh MOXKEXKHI KpPaH-KOMIUIEKTH, IO TMOBHHHI OpaTH y4yacTb y
BUIMIPOOYBAHHSIX; KIIBKICTh TMOXKEKHUX KPAH-KOMIUIEKTIB [UIsi BUIPOOYBaHb
JIOPIBHIOE KUJIBKOCT1 CTPYMEHIB Ha KOXKHY TOUYKY MPUMIIIICHHS (BOHU MOBUHHI OyTH
HaMOIbII B1A/TAJICHUMH B1J1 BBOAY B OYIIIBIIIO);

— BUIMPOOYBaHHS MPOBOJAATH y TOJAMHU MIHIMAJIBLHOTO THUCKY Yy 30BHIIIHIM
MEpEeki Ta MAaKCUMaIbHUX BUTPAT HA TOCIOIAPCHKO-MTUTHI 200 BUPOOHMY1 TOTPEOH;

— BIJ] MOXEKHUX KPaH-KOMIUIEKTIB MPOKIAAI0Th pyKaBa 31 CTBOJIAMHU Ta
BUMIPIOIOTh BUTPATH BOJIM, MPU IbOMY 3JIMB BOJM MPOBOJSTH HA30BHI 4Yepes
BIKOHH1 OTBOPH;

— TMOPIBHIOIOTBCA BUTPATH BOJW, BU3HAUEHI MiJ Yac BHUMPOOYyBaHHS, 3
HOPMATUBHUMU Ta pPOOUTHCS BHUCHOBOK IIPO BIAMOBIAHICTH BOJOBIIIAY1
BOJIONIPOBOY BUMOTaM HOPM.

BonomnpoBia BiANOBIIa€ BUMOraM HOPM, SIKIIIO BUTPATH BOJU € HE MEHIIIUMU
32 HOPMaTHUBHI JUIS LI€1 CIIOPY/IN.

[Ipu mpoBeneHHI BUNMPOOYBAHHS BOJOMPOBITHOT MEpeki Ha BOJOBIIAAUY
BUTPATH BOJM MOXKYTh BHUMIPIOBATUCH CTBOJIOM-BOJOMipoM, TpyoOkoro Ilito,
npuctpoem CB, 06’eMHUM cIOCOOOM.

BunpoOyBaHHs 30BHIIIHIX BOAONPOBITHUX MepeK HU3bKOI0 TUCKY

[lepen mowyatkoM MpoBEACHHS BUIPOOYBaHb Ha BOAOBIAAYy BOJOIPOBOAY
HU3BKOTO TUCKY OOMpalOTh NUISHKY MEpexi, sika repedyBae B HAUTIPIIMX yMOBaX
3a BO/103a0€e3IIeYEHHSIM.

s onmepkaHHA B XOJ1 BUNPOOYBaHHS OUTBII JOCTOBIPHHUX 3HAYEHb
BOJIOBi/ia4di, HEOOXiHO CTBOPUTHM Taki YMOBH BHUIPOOyBaHb, SKi OYyIyTb
BIIMOBIATH HAUTIpIIUM. JIJ1s1 IIbOrO PEKOMEHA0BAHO HACTYIIHE.

BCTaHOBIIIOIOTh /1B MOXEXHUX ABTOHACOCHM HA TIAPAHTU TI€l AUITHKA
BOJIOTIPOBITHOT Mepeki, mo mijuisirae BunpoOyBaHHsAM. [Ipu 1boMy aBTOHacocH
MMOBUHHI 3’€THYBaTUCA 3 TiApaHTaMU M SKHMH BCMOKTYIOYHMH pyKaBaMu (IS
3ano0iraHHsl CTBOPEHHIO BaKyyMy P BiJIKAUyBaHHI BOJIN).

Bix KoXHOro aBTOHAacoca NPOKIANAIOTh PYKaBHI JHII 3a CXEMaMH,
nokazanumu Ha puc. 8.1. [lpu mpomMy 110 KOXKHOI PyKaBHOI JIiHII MPUEAHYIOThH
CTBOJIM-BOJIOMIPH, a 32 iX BIJICYTHOCTI — 3BUYaliHi CTBOJIU.
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Pucynok 8.1 — Cxemun HPC i1 npoBeieHHs1 BUNIPOOyBaHb HA BOJOBigIavy
30BHILIHIX Mepek

VY npoTokoiii BUMIpoOyBaHb 32 TOKA3aHHIMU MaHOBaKyyMMETPIB (PIKCYETHCS
3HAYEHHS OYaTKOBOT'O TUCKY BOJIOTPOBIIHOI MEPEXKI.

Bxumtouarots y po6oTy ofuH 3 HacociB. CTBOPIOIOTh MAKCUMAJIBHUN PEXUM
1oro poOOTH Ta NIATPUMYIOTh TAKUI PEXKUM JIB1 XBUIHHH.

Y mpoTokomi (IKCYeThCS Yac MOYaTKy BUIPOOYBaHb, MO 3aKiHYEHHI JBOX
XBWJIMH pPOOOTH HACOCIB Y MAaKCUMAaJIbHOMY pEXUMI 3HIMAIOTHCS MOKa3aHHA
MaHOBaKyyMMeETpa Ha BCMOKTYBaJbHIN JIiHII Ta MOKa3aHHS MaHOMETPIB CTBOJIB-
BOJIOMIPIB.

BunpoOyBaHHS 3aKiHIYIOTBCS, SKIO TUCK HA MAaHOBaKyyMMETpi JOPiBHIOE
3 M, OCKITBKH 3a MEHIIOTO THCKY BiOYBaeThCsl 3pHB pOOOTHM Hacoca Ta Bimoip
BOJIM 3 MEPEXK1 CTa€ HEMOKIIMBHUM.

3a HaJJIMIIKOBOT'O HANOPY y BCMOKTYIOUIM MOPOXKHUHI Hacoca Oulbline 3 M
BKJIFOUAETHCS O pOOOTH JpYyrHil Hacoc, MpU LbOMY 3HUXKYIOTH /0 MIHIMyMY
4acToTy OOEepTiB Baja Mepuioro Hacoca (i TOoro, mobd He CTanocs 3puBYy poOOTH
HAacoCIB).
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[Ticng BMUKaHHS 10 poOOTH 000X HACOCIB MOCTYIIOBO 30UIBIIYIOTH IXHI 00EpTH,
MOKY HAJJTMILIKOBUM TUCK Y BCMOKTYIOUIH JIiHIT HACOCIB HE IOCATHE BEIUYUHU 3 M.

[Ticng crnMBaHHA JBOX XBWJIMH OJIHOYAaCHOI POOOTHM HACOCIB BHOCSTH [0
MPOTOKOJIy BUNPOOYBaHb IIOKAa3aHHS MAaHOBAaKYyMMETPIB 1 MaHOMETPIB 000X
HacCOCIB.

VY ToMy BUMNAJKY, SKIIO IPU MAaKCUMAJIbHOMY PEXUMI poOOTH JIBOX HAcCOCIB
BEJIMYMHA HAJUIUIIKOBOTO THCKY Y BCMOKTYIOYiM JIiHII 000X HACOCIB BHUSBUTHCS
OuthIIor0 3a 3 M, HEOOXIHO BKJIIOYHTH JI0 POOOTH TPETId HACOC, IMOMEPEIHBO
3HM3UBUIM JI0 MIHIMyMY 4YacTOTy OOEpTaHHS Baja IEPIIOro 1 JPYroro HacocCiB.
Hapmani BunmpoOyBaHHS MPOBOIATEH 32 OAHOYACHOI pOOOTH TPHOX HACOCIB y TIH XKe
nocigioBHOCTI. HeobOximHa KIIBKICTH OJHOYACHO MPAIOIUMX HACOCIB MiA dYac
BUIIPOOYBaHb BOJIOMPOBIIHOT MEpeKi Ha BOJOBIIaYy BUSHAYAETHCS 32 YMOBH, 10 Y
BCMOKTYIOUiH JiHII KOKHOTO Hacoca MpH BiAOOpl BOAM HAIJIMIIKOBUII THCK OyB
pUOIU3HO 3 M.

YIPATR 4 Jlns BU3HAYECHHS KIJIBKOCTI BOJIHU,
et Ky MOXXHa BIJIIOpaTH BiJ KOXKHOTO 3
TiIpaHTIB, 1O Yep3l BUMUKAIOTh 3
RErAVE R . POOOTH TIOKEXKHI1 HAcOCH, TIOYMHAIOYH 3
MIEPIIIOTO, Ta BUMIPIOIOTH BUTPATy BOJIH
MICIsT TBOXBIJIMHHOTO MaKCHMAaJIbHOTO
re, ot 0 pEXUMY po60T.1/1 IHIIMX ~ HACOCIB.
e PesynpTat BUMipIOBaHb 3aHOCATH JI0

CHOCIE BISHANENIS SABESTIEENOCTI OBCRTA MPOTOKOITY BUIPOOYBAHB.
HOEARON ACHITA B SOBHIIILOTG BOAONPOBOLY ITicns mpoBeIeHHs BUIPOOYBaHb
Ha IIJICTaBl MPOTOKOJY CKJIAJIA€ThCS

aKT BUNPOOYBaHb.

s Takuit  cmoci0  BU3HAYEHHSA
‘Pmm’:mm"i %” * u 3a0e3neyeHocTi 00'ekTa HEOOX1AHOO
\ 7 KUTBKICTIO BOJIU Ha moTpeoun
MOXKEXKOTaCiHHS ~ BIJl  30BHIIIHBOTO
‘ BOJIONIPOBOTY BIJIIIOB11a€
(R —— pETIaMEeHTYIOUYUM  JOKYMEHTaM  Ta
3amaTeHToBaHMi (puc. §8.2) — maTeHT Ha
Pucynox 8..2 — IlaTeHT HA KOpHCHY MozesIb kopucHy mozens UA 155407 U A62C
HA cnoci0 BU3HAYeHHsA 3a0e311e4eHOCTI 35020 (u 2023 01771, 3aMOBIEHO

00'€KTa HEOOXiIHOI0 KIJILKICTIO BOAM Ha
NOTPeOH MoKeKOraciHHs BiJl 30BHIIIHLOTO 17.04.2023; omy6un. 28.02.2024, bro.

BOIONIPOBO/LY Ne 9).

¥
"

; o )

Buaano pianosiano 10 3akony Ykpaitn "TIpo 0XOpoHy Npas Ha BHAAXOIN

i koprcHi Mogeni”. s

Japecctposano B JlepaasHoMy peectpi YKpaiiH KOPHCHHX Mojeneii

K
28.02.2024. ¢
k
k

BunpoOyBaHHs 30BHILIHIX BOAONPOBIIHUX MepeK BUCOKOI0 THCKY
BunpoOyBaHHsi Ha BOJAOBiAJIayy BOJONPOBITHUX MEPEXK BHUCOKOTO THUCKY
MOXYTb MPOBOJIUTHUCS IBOMA CITIOCOOAMH:
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1 cmoci6: pykaBHiI JiHII 31 CTBOJAMM IIOJAOTHCS 1O HAMBHUIIOI TOYKH
HaWBUINOI OY/T1BIIL;

2 cmoci0: pykaBHI JiHIT 31 CTBOJIAaMU MTPOKIIAIAt0THCS 10 MOBEPXHI 3eMITi.

Micne Ta yac IpOBEACHHS BHUIPOOYBaHb BH3HAYAIOTHCS 3 YpaxyBaHHSIM
CTaHJIAPTHUX BUMOT.

[epmmii crioci6 (puc. 8.3)

3riIHO 3 HOpPMaMH BU3HAYAOTh BEJIUYMHY BUTPATH BOJIM Ha IMOYKEIKOTACIHHS
(O’KeXXH1 BUTpATH CKJIAAAalOThCs 3 HOPMATUBHUX BUTPAT BOJM Ha 30BHIIIHE Ta
BHYTPIIIHE MOKEKOTaCIHH).

MAaHONCETpP

Ir-1
Pucynok 8.3 — Cxema npoBeieHHs1 BUIIPOOYBaHb HA BOJOBiIauy 30BHilIHIX
MepeK BHCOKOI0 THCKY 32 IepPIIUM CIoco0oM

Bu3znayatoTh KUIbKICTh PYKaBHUX JIIHIH, 1110 MTOTPIOHO MOAATH BiJ T1IPAHTIB:
Npn = Onox / 41> (8.1)

Je Ny — HEOOXiHA KUIBKICTh PyKaBHUX JIHIM;

QOuox — BUTpaTa BOAMU JUIS IIJIEH TMOXKEXKOTaciHHS (CyMapHi BHUTpaTH Ha
BHYTPIIITHE Ta 30BHIITHE MOXKEKOTACIHHA), JI/C;

g1 =5 51/c — cepenHs MPOAYKTUBHICTH OJTHOTO MOKEKHOTO CTPYMEHSI, JI/C.

BusHauaioTh KUIBKICTH T1APAHTIB, 10 HEOOXiAHO BHUKOPUCTATH IS
MIPOBE/ICHHS BUMPOOYBaHb, 32 YMOBH, IO BiJl KOXKHOTO 3 HUX MPOKIAMAETHCS 10
JB1 pyKaBHI JIHII:

nHF:np.n./2,

7€  nnr — KUIBKICTb MPAIIOI0UUX T1IPaHTIB.

Ha rigpanTu BCTaHOBIIOIOTH TMOXKEXKHI KOJIOHKHM 1 BiJl HUX MPOKJIAJAIOTh
pyKaBHI JiHIT 10BxuHOIO 120 M 31 cTBOamMu 3 aiameTpoM Hacaaka 19 mm. CTBoIM
BCTAHOBIIOIOTh Ha HaWBUIIIHM Toulll OyaiBil. PykaBa MoxyTh Oyt giamerpoMm 66
MM abo 77 MM, mpu 1[bOMY 0akaHO BUKOPHUCTOBYBAaTH HEMPOTYMOBAHI pyKaBa Jyis
TOTO, 1100 CTBOPUTHU MIPU BUMTPOOYBAHHSIX HANTIPIIl YMOBH.
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BmukaoTs 10 poOOTH CTallioHapHI HACOCH, MO0 MIABUIIYIOTh THCK Y
BOJIOIIPOBITHIA MEPEXKi IMij] Yac raCiHHS MOXKEXKI.

BmukaroTh 10 poOOTH pO3paxyHKOBY KUIBKICTH T1IPAHTIB Ta BUMIPIOIOThH
BUTPATHU BOJM 31 CTBOJIIB OJTHUM 3 BIJOMHX CITOCOOIB.

Hpyruii cioci®

[linroToBka, TPOBEIEHHS BUIMPOOYBaHb Ta MEPEPAXyHOK BUMIPSIHUX
BEJIMUMH 3IMCHIOETBCSA y TIH K€ TMOCIIJIOBHOCTI, IO 1 JJIS MEPIIOro CIocoly, 3
TI€IO JIMIIE PI3HULEIO, IO PYKaBHI JIIHII MPOKIAAAI0Th MO MOBEPXHI 3€MJI.

Pe3ynbpTaT BUMIpIOBaHb 3aHOCSTH A0 MPOTOKOJY BUIPOOYBaHb Ta POOJISATH
BHCHOBKH TIPO BOJOBimmady BojompoBoay. [lpm 1mpomy Tpeba 3a3HAYUTH, IO
BOJIOTIPOBIJ] BUCOKOT'O TUCKY 3MOKEe 3a0€3MEUYHTH IMOJaqy PO3PaXyHKOBOI KITBKOCTI
BOJIM Ha MOYKEKOTACIHHS, SKIIIO TPH BUTIPOOYBaHHSX

— KUJIBKICTh BOJIH 3 KOKHOT'O CTBOJIA — HE MEHIIIE 5 J1/C;

— CyMapHi BUTpat — He MeHIIE Quopw (0 . );

— JIOB)KMHA KOMITAKTHOT YaCTUHHM CTPYMEHS BiJ KOXKHOT'O CTBOJIA — HE MEHIIIe
10 M.

OCHOBHI npuaadu, 1O BUKOPUCTOBYIOTHCS NIl MPOBEACHHS BUNPOOYBaHb
BOJIONIPOBITHUX MEpPEX Ha BOJOBIAAA4y (BU3HAYEHHS BUTpPAT BOAU Y
BOJIONPOBIJTHUX MeEpexkax): CTBOJ-BOJOMIp, TpyOka IliTo, TapoBaHa mMoXxexHa
KOJIOHKA, MAaHOMETP (BCTAHOBJICHHI Ha MOKEKHOMY aBTOHACOC1), OaK BUZBHAUYEHOTO
00’emy, npuctpiit "CB".

Cme01-6000Mip — 1€ 3BUYANHIN TTOXKESKHUN CTBOJI TOAATKOBO O0JIaTHAHUN
MaHOMETPOM 1 3MIHHUMHU HACaJKaMH 3 OTBOPaMU PI3HUX J11aMETPIB.

HAC AT OK

Pucynok 8.4 — CrBos-Boaomip:

a) 3BUYAiHUN BUTIIAL; ) pO3paxyHKOBa CXeMa.
JI1s1 BUMIpIOBaHHS KUIBKOCTI BOJIM CTBOJIOM-BOJIOMIPOM HOTO MiJIKJIIOYAIOTh

70 TOXEXKHOIO0 pyKaBa, IMyCKalTh BOIY, 3HIMAIOTh IOKAa3aHHS MaHOMETPY, SKi
NEePEepPaxoBYIOTh Y KIJIBKICTh BOAM 32 (POPMYJIOI0:
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2
nd
Q :Tﬂng ) M3/C, (82)

ne  d— niaMmeTp Hacajka CTBOJA, SKUU MPUETHYETHCS A0 CTBOJIA-BOJIOMIpa, M;

g — IPUCKOPEHHS BUIBHOIO MaIiHHs, M/c?;

H — nokazaHHs MaHOMETpa CTBOJIa-BOJIOMIpa, M.

Busnauatu BOMOBiAZIauy BOJOMPOBIAHOI MEpPEXi 3a JOMOMOIOK CTBOJA-
BOJOMIpa MOXHa 4Yepe3 MpPOBIIHICTB — p, sSKa BHU3HAYAEThCA  SIK

Ttd}%

p=m2g = \J2g , Ta 1l 3HaYeHHA ]IS PI3HUX JlIaMETPIB HACAJIKIB CTBOJIB

3BeJIeH1 10 Aonaarky 9. Toni:

Q = pVH, i/, (8.3)

1€  p — NPOBIIHICTH HacaJika MOXKEXHOTO CTBOJIA (CTBOJIA-BOAOMIpA), BEJIMUMHA
SIKO1 3aJICKUTH BIJI AlaMeTpa Horo Hacaaka (1o0aaTtok 9).
Butpartu Bou MOKyTh OyTH BU3HAYEHI 3T1IHO 3 rpadikamu (puc.8.5).

H,, M
d13 d16 d19 d22 25
100 [ A i
90
80
70

q, n/c
>

0 5 10 15 20 22
Pucynok 8.5 — I'padixu /151 BU3BHAYEHHS BUTPATH BOJM 32 MOKA3aHHAMM MAHOMeETPA
CTB0JIa-BOJIOMipa

Tpyoka Ilimo mpusHavyeHa I BUMIPIOBAHHS BUTPAT BOJU 3 TMOXKEKHHUX
CTBOJIIB.

JIJ1st BU3HAYEHHS KITBKOCTI BOJHU 3a jJoromMororo Tpyoku Ilito ii HeoOXimHO
BBECTH y CTPYMIHb Ha BIJICTaHb BiJ] HacaJKa CTBOJIA, 110 JIOPIBHIOE TIOJIOBHHI HOTO
Jaiamerpa, Tak, o0 3pi3 KiHI TPyOKu OyB MEPHEHAMKYJISAPHUNA JI0 CTPYMEHS
(puc.8.6), 3HATH TOKa3aHHS MaHOMETpa TPYOKHM Ta IepepaxyBaTd iX Y BUTPATH
BOJIH.
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0,6 niameTpa HacaaKu

MOXKEKHUU CTBOJT

Pucynok 8.6 — Bukopucranusi TpyoKku
ITiTo n1s BU3HAYEHHA KiJILKOCTI BOaU

Butpatu Boiu po3paxoBYIOThCS TaK caMo, SIK 1 TP BUKOPUCTAHHI CTBOJIA-
BOJIOMipa, ToOTO 3a hopmynamu (8.2) abdo (8.3).

Taposéana noodcerycna KoN0OHKa@ — 3BUYAHA TI0KEKHA KOJIOHKA, sIKa
JIOIATKOBO 00JIaJITHAHA MAHOMETPOM, 3a MOKa3HUKaMH SIKOTO BUMIPIOIOTh THUCK B
Mepexki Ta MepepaxoByIOTh HOTO y BUTpaTH Boau 3a (hopmyroro (8.3), B Akl p —
MPOBIAHICTH KOJIOHKH, BEJIMUMHA SIKO1 BU3HAYAETHCS 1i TapyBaHHM [3].

Butpatu Boiu MOXyTh OyTH BU3HAUYCHI 3@ 00NOMO2010 MAHOMEMPA HACOCA
HOJMCEHCHO20 A6mMOMO0OInA TPU TPOBENCHHI BUMPOOYBaHb 3a CXEMaMH,
HaBeJCHUMHU Ha puc. 8.1.

3a 1OKa3aHHSAMU MaHOMETpa Hacoca BHUMIPIOETbCS  THUCK, KU
MePEPaxoOBYETHCS Y BOJOBIIIaTy MEPEKi 3a popMyTamu:

— st cxem 1 — 3 (puc. 8.1):

(8.4)

ne Hy — Tmoka3zaHHS MaHOMETpa, BCTAHOBJIEHOTO Ha HACOCI IOMXKEXHOTO
aBTOMOOLIIS, M;

n — KUTBKICTh PYKaBIB OJIHI€T pyKaBHOI JIiHI1 (PEKOMEHAYETHCS MPOKIAAATH B
KOXKHIM pyKaBHIi JIiHIT OIMH pyKaB, TOOTO y popmyii (8.4) MoxxkHa IpUAHATH n=1;

Su — omip HacajKa cTBoja (01aTOK 8);

Sp — OIip OJTHOTO MOXKEKHOTO pyKaBa (101aToK 9).

— st cxemu 4 (puc. 8.1):
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(8.5)

Haitbinpmr  mpoctuii  Ta TOYHUM  cmoci® BHU3HAYEHHS  BOJOBIIIAY1
BOJIOIIPOBITHUX MEPEXK — 3@ uacom 3anoéHeHHa Oaka abo I1HIIOI €MHOCTI
BH3HauUeHOro 00'emy. O6 em 6aka moBuHeH OyTu He MeHie 500-1000 i (mis mux
IiJIe MOKHA BUKOPUCTATH €EMHICTh MOXEKHOI aBToIucTepHu). [Ipy BukoprcTanHi
Takoro crocoOy OaxaHO BijJ BCIX CTBOJIB, SIKI 3aJlydeHl [JIsi BUIPOOYBaHb,
OJIHOYACHO 3/IIMCHIOBATH I0JIayy BOJM 10 OAHIET eMHOCTI. To/l BogoBiaaa4a Oy e
BH3HAYaTUCh 3a (POPMYIIOFO:

0 =?, /e, (8.6)

ne W -—o00’em Oaxa, J1;
 — yac 3an0BHEHHA 0aka, C.

B  HamonanbHOMy  YHIBEpPCUTETI  IMBLIBHOTO  3aXUCTy  YKpaiHU
BUKJIaayaMu  Kadeapu TMOXKEeXKHOI MNpO(QIIAaKTUKH B HACENEHUX ITyHKTaX
3alpONOHOBAaHUN mpucmpin “CB” — npuctpiii Jjs BU3HAYEHHS BOJOBIIIAYl
BOJIOTIPOBITHUX MEPEX, IO MICTUTh KOPIYC 3 MAaHOMETPOM Ta 3’ €IHYBaJIbHUMH
rojoBkamu tuiy boragaHosa.

2 Kopnyc BuUKOHaHUN y BUIIISIAL
OpsIMOTO  KPYroBOTO LWJIIHApa, HA

l
9 OOKOBI1H MOBEPXHI SKOTO
H BCTAHOBJICHUM MaHOMETp, a B TOPLISIX
po3TallioBaHi 3’€AHYBajJbHI TOJOBKHU
[}
I
|
|
[}
I
i
3

tury bornanosa (puc. 8.7).

[Ipuctpiii ana  BU3HAYCHHS
BOJIOBI/IIa4ul  BOJIOMPOBIIHUX MeEPEeK
Mpale HACTyIHUM 4uHOM. I[lpm
IIPOBE/ICHHI BUNPOOYBAHb Ha

Puc. 8.7 - HPHCTpiﬁ Il.]I.iI BH3HAYEeHHS BO I[OBiIlI[a‘iy 30BHIIIHBOT a60
BOAOBLUIA™I BOAOHPOBIIHHMX MEPEa: BHYTPIIIHBOT BOJOMPOBIAHOT Mepexi
1 — xopmyc, 2 — maHOMeTp, 3 — 3’€AHYBallbHI  TIPUCTPIN VIS BU3HAYECHHI
ToJIoBKH THITy bornanosa BOJIOBIJIIa4ul BOJIOMPOBIIHUX MeEPEx
3a JTOTIOMOT' 010 3’€IHYBaJIbHUX

TOJIOBOK 3 BCTAHOBJIFOETHCS M1k MOKEKHUM PYKABOM Ta IMOKEKHUM CTBOJIOM.
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[Ipu mojavi BoaM Ha MPUCTPIM

o wn L TUTS BU3HAYCHHS BOJIOBIiI/1a41

BOJIOTIPOBIJTHUX MEPEK MaHOMETp 2

=T BUMIPIOE i THUCK, AKAN

fAexnapaujiiHuit nated

8 opapi gl [IEpEPaxXOBY€EThCA Yy  BUTpPATH  3a

el s dopmynoro (8.2), me d — nmiamerp

B : HacaJka CTBOJIA, SIKUA IPUEIHYETHCS

R L 0 TPUCTpOro, M; H — mnoka3zaHHS
s 3 MaHOMETpa IPUCTPOIO, M.

o - g

(/( : ~

& Bunaxin 3aIaTeHTOBAHNU

Bl o (puc.8.8) — nmexmapariiiiHuii MaTeHT

9520 U Vxkpaina, 7G 08B 17/06 (Ne

L 20040907327, 3amoBneno 07.09.2004;

Puc. 8.8 — Jlexnapauiiinuii naTeHT Ha ony6:1. 17.10.2005, Bro. Ne 10).

npuctpii "CB"

Ipumirka. [Ipu po3s’sa3aHH] 3a1a4 HEOOX1THO 3BEPTATH yBary Ha OJWHUII

BUMIpY BCIX BeaU4HH!!!

BIIB)

Cnucok YMOBHHUX ITO3HAYCHb OCHOBHHX BCIMYHNH

3IIBBT — 30BHilIHII MPOTUIOKEKHUN BOAOIPOBII BUCOKOTO TUCKY

3IIBHT — 30BHILIHINA TPOTUIIOKEKHUI BOJOIMPOBI HU3bKOTO TUCKY

BIIB — BHYTpILIHIN TPOTUIIOKEKHUI BOJIOIIPOBIA

dy — llaMeTp HaCaJKU MOKEKHOIO CTBOJIA, MM

dp — niameTp pykaBa, MM

H\ — noka3anna manometpa, M ado atm (1 atm = 10 M)

Herp — KUIBKICTDh TIOKEKHUX CTPYMEHIB Ha KOXKHY TOYKY MPUMIIIEHHS (7151

np — KITBKICTh pyKaBiB po00UOi JiHIT

Mp.n. — KUIBKICTh PYKaBHUX JIIHIN

nrr — KUIbKICTh MOKEKHUX T1JPaHTIB

AMKK — KUIBKICTh TTOKEKHUX KPaH-KOMIUIEKTIB

p — TPOBIJIHICTh HACAJKH TMOXKEKHOTO CTBOJIa a00 MPOBIIHICTh MOXKEKHOT

KOJIOHKH
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QOuox — BUTPATH BOJM HA MOKEXKOTACIiHHSA (HOPMAaTHBHI), JI/C;

g1 =5 11/c — cepenHs NPOAYKTUBHICTh OJIHOTO MOXKEKHOTO CTPYMEHS, J1/C
Sp — omip 0JIHOTO pyKaBa poO0Yoi JiHiT

Su — oIip HacajKa CTBOJIA

T — BUCOTa BCTAHOBJICHHS CTBOJIA, M

{ — yac 3aroBHEHHs 0aka, ¢

W — 00’em Oaka, 1

z — BUCOTa OYyIiBI1, M

R« — noBxuHa (pajilyc) KOMIIAKTHOI YaCTUHU CTPYMEHS 31 CTBOJIA, M



8.1 Meroauka po3B’si3aHHS OCHOBHMX THIIIB 32124

1. Tlpm

BUKOHAHHI  BHUIIPOOyBaHbL Ha BOJIOBIJIJlauyy  30BHIIIHHOTO

MPOTUIIOKEKHOTO BojomnpoBoay Bucokoro THCKy (3IIBBT), mo 3abesmneuye
MOXKEXKOTaCiHHS 3a7jaHO01 OyAiBil, OyJI0 BUKOPUCTAHO 3a/1aHy KUIBKICTh MOMXKEKHUX
riipanTiB. 3a7aHo crocid MpoBeACHHS BUIPOOYBaHb Ta Pe3yibTaTH BUMIPIOBAHb
(mpucTpiif, Mmoka3aHHS MaHOMETpa, JOBKHMHA KOMIIAKTHOI YAaCTUHU CTPYMEHS 3
KOXKHOTO cTBOJA). [lepeBipTe mpaBUiIbHICTh OpraHi3ailii BUpoOyBaHb Ta BU3HAUTE
BOJIOBIIauy MEPEXKI.

Jlano:

TNl MEpPEeXKI —
3IIBBT

THI 1
XapaKTEPUCTHKA
OymiBmi

nrr

Np.n.

dy

crocio
MIPOBEICHHS
BUNPOOYBAHHS
(meprii,
pyTHii)

Ry

z

H,y

Q(baKT —?
MOJIMBICTH

3a0e3neUnTH
MOXKEKOTACTHHS
-7
MPaBUJIBHICTD
opranizarii — ?

Po3B’s3anHsA:
1) Bu3HawaeMO HOpPMATHBHI BHUTPATH BOJUM Ha 30BHIIIHE
noxkexxoraciaus (nomatku 1B, Ir a6o [1], Tabm. 3 — 6):

0308 —
MO
2) BuzHayaemMO HOpMATHBHI BUTpaTH BOJM Ha BHYTPIIIHE

noxkesxoraciaus (moxatku 1, le abo [2], Tadm. 3, 4):
BH

a/c

qd - 1c
3) Busnayaemo 3araibHi MOXKEXKH1 BUTPATH BOJIU:
30B BH
Qrox = Qnom T Doox 1/c

4) BuznauaeMo HEOOX1THY KUTBKICTh PYKaBHUX JIIHIMH:
Npn. = Onow /5=
5) Buznagaemo He0OXi/IHY KUTbKICTh MOXKEKHUX T1IPaHTIB:
nr=np../2 =

6) IlopiBHIOEMO 3adaHy 3a yMOBaMH 3ajadi Ta HEOOXiTHY
KUTPKICTh TIOKEXKHHX TiApaHTIB 1 pPOOMMO BHUCHOBOK TIPO
NPaBWIBHICTh (SKIIO KUIBKICTH TIAPAHTIB, MO0 HEOOXiAHO
3a[iATH TPU BHUMPOOYBAHHSIX, € HE OLIBIIOK HIK KITBKICTH
TIAPAaHTIB, 10  BHUKOPHUCTOBYBAJUCA  NIpH  MPOBEACHHI
BUMPOOYBaHb 3a YMOBaMHM 3ajadi) a00 HEMNpPaBWIbHICTh
oprasizailii BUlpoOyBaHb Mepeki Ha BOJIOBIIIAUY:

BUNPODYBAHHS OPSAHIZ08AHI:
7) Busnauaemo ¢daxtuuHi BUTpaTH Boau. [lpu BHUKOpHCTaHHI
CTBOJIIB-BOJIOMIpiB, TpyOok IliTo, TapoBaHHX KOJOHOK a0o
npuctpoiB “CB” ¢daxTuyHa BojoBia4a MOXKe OyTH BU3HAUCHA
(omip pykaBiB Ta CTBOJIB HaBeJEHI y noAaTkax 8 Ta 9):

H,-T
npSp + Sy

Q(paKT =TNp.n. /e,

ne T — BUCOTa BCTaHOBJICHHSI CTBOJIIB (Il MIEPIIOrO CIOCOOY

MPOBEJICHHsI BUNIPOOYBaHb JOPIBHIOE BUCOTI OYHIiBI — z, a JJIs

JPYToro — HYJII0), M;

Np.n— KUIBKICTh PYKaBHUX JIHIN, IO 3a/laHa 32 YMOBaMHU 3ajiaul,
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TOOTO (hakTHUUHO OyJia 3ajisHa MIPU NPOBEICHHI BUNIPOOYBaHb;

np = 6 — KUIbKICTh PYKaBiB y 0/IHI¥ pykaBHi niHii (s 3IIBBT);
Sp — orip pykagiB (7101aTOK 8);

S, — omip HacagkiB ctBoJiB (s BunpodOyBanb 3I[IBBT
BUKOPUCTOBYIOTHCS CTBOJIM 3 HacajJkamMu aiamMeTpoM 19 mwm)
(momatok 9).

8) IlopiBHioemo daktuaHi Opaxr Ta HOPMATHBHI Oy

BUTpATH:

Opaxr = /¢ 222 Onoxe = a/e,
MOPIBHIOEMO JOBXKHHY KOMITAKTHOT YaCTHUHH CTPYMEHS, IO
0JIEp>KaHO 3 KOXKHOTO CTBOJIA 3 HEOOXiHOIO - 10 M:

R = M 22?2 10m

Ta poOMMO BHCHOBOK PO MOXJIMBICTH 3a0€3MEYEHHS MEPEXKEI0
MOKEKOTACIHHS:

Mepedica 3abe3neuye (He 3abe3newyc) MoHCIUBICHb

NOMHCEHCO2ACIHHA

Bionogiov: Qpaxr = /e, mepedxca 3abe3neuye (me 3abesnevye)
MOMNCIUBICMb ~ NONCEHCOSACIHHA,  BUNPOOYBAHHA  OP2AHI308AHI  NPABUTLHO
(HenpasunbHo)

2. BusHauutu QakTuuHy BOJOBIJJIaYy 3aJaHOi BOJOMPOBITHOI MEpEexi,
MOPIBHSATH 1i 3 HOPMATHBHOIO Ta 3pOOMTH BUCHOBOK PO MOMJIMBICTH II€T MEPEXi
3a0e3neunTH Mojadyy BOJAM Ha moxkexoracinHs. HeoOXimHO BHU3HAYUTH
BOJIOBI/I/1auy MEPEK1 P MPOBEICHHI BUIPOOYBaHb 00’ €EMHUM CIIOCOOOM.

Jlano: Po3B’s13aHHs:

TUI Mepexi, | 1) Bu3HauaemMo HOpMATUBHI BUTPATH BOJAM Ha MOXKEXKOTACIHHS,

THUI 1| Opu 1bOMY MpPU TPOBEICHHI BHUMPOOYBaHb BHYTPIIIHIX MEPEK

XapaKTePUCTH | MOKEKHI BUTPATHU CKJIAJAIOThCS 3 HOPMATUBHUX BUTpAT Ha

Ka OymiBmi, BHYTPIIIHE TOXEXKOTACIHHA, a JJIsi 30BHIIIHIX MEPEX - 3 CyMHU

00’ eMHUI BUTPAT HA 30BHIIIHE Ta BHYTPIIIHE MOKEKOraciHHs (qoAaTku 1B —

crioci0 le):

nir (RnkK) Onox = n/c

w

4 2) a) [1ns BHYTPIIIHBOTO IPOTHUIIOKEKHOTO Bogonposoay (BIIB):
— BHM3HAYa€EMO KUIbKICTh TOXEXKHUX KpPaH-KOMIUIEKTIB, sKa

Odpaxr — ?' JOPIBHIOE KIJIBKOCTI CTPYMEHIB Ha KOKHY TOUKY MPUMIILIECHHS:

MOYJIUBICTh AIIKK = Merp =

3a0e3MneunTH : . : o

0K EKOLACIH [TopiBHIOEMO 3a/1aHy 3a ymoBamu 3ajiadi Ta HEOOX1JTHY KUIbKICTh

s — 2 TMOKEKHAX  KPAH-KOMILIEKTIB  Ta poOumMo _BUCHOBOK  TPO

IPABHIHHICTS MPaBUJIBHICTD (SIKIIIO KUTBKICTD [IKK, 1o H696X1:Z[HO 3a415TU IpH

opramizarii — BUIMIPOOYBAHHIX, € HE OIIBIIOI0 HUK  KUIBKICTD IIKK, mo
BUKOPUCTOBYBAJIKCS MPU TMPOBEACHHI BUMNPOOYBaHb 3a YMOBAMHU
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? 3aja4l)
a00 HeNpaBWIBHICTh OpraHizaiii BHUIPOOyBaHb MeEpexi Ha
BOJIOBIIIAYY:

BUNPODYBAHHS OPSAHIZ08AHI:

0) 17151 30BHIITHBOTO MPOTHUIIOXKEKHOTO BojonpoBoay (311B):

— BU3HAYAEMO KUJIbKICTh PYKaBHUX JIIHIH Ny = QHSC”K = :

— BU3HAYAEMO KIJIBKICTD OXKEKHUX TipaHTIB
_ . _

nr = 5 -

[TopiBHIOEMO 3a7]aHy 32 yMOBaMH 3ajadi Ta HEOOXIHY KIJIBKICTh
MOXKEKHUX TIAPAHTIB 1 POOMMO BHCHOBOK IPO TMPABWIBHICTH
(KIIO  KUIBKICTH TIPaHTIB, IO HEOOXITHO 3adisATH MPH
BUMPOOYBAHHIX, € HE OUIBIIO HDK KUIBKICTh T1IPAHTIB, IO
BUKOPHCTOBYBAJIMCS TIPU TPOBEJCHHI BHIPOOYBaHb 32 YMOBaMH
3aavi) abo HEMpaBWIBHICTD OpraHi3allii BUpoOyBaHb MEpexi Ha
BOJIOBIJIIAYY:

8UNPOOYBAHHS OPSAHI308AHI:

3) BusnauaeMo (akTU4YHI BUTPATH BOJIH:

/4
Q(baKT :7, H/C,
4) IlopiBHIOEMO (haKTHUHI Qq)aKT Ta HOPMAaTHBHI Q.. BHTPaTH

Ta poOMMO BHCHOBOK IPO MOKJIMBICTh 3a0€3MEUYEHHSI MEPEKEI0
M0/1a4l HOPMATHUBHUX BUTPAT BOJU:

Opar = /¢ 222 Qnoxe = a/c,
mepedica 3abe3neuye (He 3abe3neuye) nponyck 600U Ha
NOMHCEHCO2ACIHHAL.
Bionogiov: Qpacc = /e, mepedxca 3abesneuye (He 3abe3neyyc)

NPONYCK 800U HA NOJNCEHCOCACIHHS, BUNPODYBAHHS OpP2AHI308AHI NPABUTLHO
(HenpasunbHo)

3. Busnauutu (akTUyHy BOJOBIAJIauy 3a/JaHOi BOJOIPOBIAHOI MeEpexi,
MOPIBHATH 1i 3 HOPMATHUBHOIO Ta 3pOOMTH BUCHOBOK PO MOMJIMBICTH IIE€T MEPEXi
3a0e3neunTH Mojady BOJAM Ha moxkexoracinHs. HeoOXimHO BHU3HAYUTH
BOJIOBIIIady MEpPEKi MpHU MPOBEIEHHI BUMPOOyBaHb 3a aonmomoro TpyOku IliTo
a0o0 cTBOJIa-BOIOMIpA.

Jlano: Po3B’s13aHHs:
Tun Mepexi, | 1) BuzHayuaemo HOpMATHBHI BUTPATH BOAM HA TMOKEKOTACIHHS
THI 1| (nomatku 1B — le)
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XapaKTEPUCTH Onox = a/c
Ka OyxiBi, 2) a) I BHYTpIIHBOTO NPOTUIIOKEKHOTO Bogonposoay (BIIB):
TpyOka IIiTO | - pp3pavaeMo KimbKiCTh HEOOXIMHMX pyKAaBHHX IIiHil, sKa
(cTBOII- 3QJICKUTH B1Jl KUIBKOCTI MOMXKEKHUX KPaH-KOMILUIEKTIB Ta JOPIBHIOE
BOHOMipi KUIBKOCT1 CTPYMEHIB Ha KOYKHY TOUKY IPUMIIICHHS:
Hg‘g‘f)pm Mip.n. = MIKK = Terp =
o (k) [TopiBHIOEMO 3a7]aHy 32 yMOBaMH 3ajadi Ta HEOOXIHY KIJIbKICTh
d. MOMKEKHUX  KPaH- KOMIUIEKTIB 1 poOMUMO 'BUCHOBOK  TIPO
o, MPaBUJIBHICTD (SKILO KlJIBKlfJTB [IKK, 1o He.O6X1.I[HO 3a419TH TIpU
O - ? BUIMIPOOYBAHHIX, € HE OIIBIIOI0 HUK  KUIBKICTD IIKK, mo
MoscTaBicTs | BAKOPHCTOBYBAIHMCS TP TIPOBE/ICHHI §gnpo6yBaHL 32 yMOBaMHU
S 3a1[aq1) ab0 HempaBWIBHICTH Oprasizallii BUIPOOyBaHb MEpEXi Ha
nosxkesoracin | COAOBIAAATY: i ,
s 2 8UNPOOYBAHHS OP2AHIZ08AHI:
gﬁ?:;ﬁ;zili?b— 0) 17151 30BHIITHBOTO MPOTHUIIOKEKHOTO BojonpoBoay (311B):
? — BU3HAYA€MO KibKICTh PYKaBHUX JTiHIA 1y ;1 Q HSO’K = ;
— BU3HAYAEMO KUIBKICTh MOKEKHUX T1JpaHTIB
M M. _
2
[TopiBHIOEMO 3a7aHy 3a yMOBaMH 3ajadi Ta HEOOXIJIHY KUIBKICTh
MOKe)KHUX TIiAPAaHTIB 1 pPOOMMO BHCHOBOK IIPO TIPABWIBHICTH
(K0  KITBKICTH TIAPAHTIB, MO0 HEOOXIAHO 3aMisTH TIPH
BUMPOOYBAHHIX, € HE OUIBIIO HDK KUIBKICTh T1IPAHTIB, IO
BUKOPUCTOBYBAJIMCS MPU TMPOBEACHHI BUMNPOOYBaHb 32 YMOBAMH
3a/1aul) ab0 HENMpaBWIBHICTh OpTaHi3allli BUPOOYBaHb MEpEXi Ha
BOJIOBIIIAYY:
BUNPODYBAHHS OPSAHIZ08AHI:
3) Buznauaemo (akTU4YH1 BUTPATU BOJIU:
2
Opaxr =1 H.%\/ngM , /e
4) IlopiBHIOEMO (haKkTUUHI Qq)aKT Ta HOPMAaTHBHI Q.. BHUTPaTH
Ta poOMMO BHCHOBOK IPO MOKJIMBICTh 3a0€3MEYEHHSI MEPEKEI0
MPOITYCKY HOPMATHBHUX BUTPAT BOJIH:
Opar = /¢ 2?22 Qnoxe = a/c,
Mepedxca 3abesneuye (He 3abe3neyye) NPONycK 600U HA
NOXHCEAHCO2ACIHHAL.
Bionogiov: Qpar = /e, mepedxca 3abesneuye (He 3abe3nevyc)
NPONYCK 600U HA NONCEHCOSACIHHA, BUNPOOYBAHHA OpP2AHI308AHI NPABUTILHO
(Henpasunbho)
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8.2 3agaui

8.2.1. [Ipu BuKOHaHHI BUIPOOYBaHb Ha BOJAOBIAJIaYy 30BHIIIHBOTO
MPOTUIIOKEKHOIO BOJOIPOBOAY BUCOKOIO THUCKY, IO 3a0e3Meuye MOKEKOraCiHHS
BUPOOHMYOTro 00’ekTa 3 OymiBiasiMu | cTymeHs BorHecTiiikocTi, kareropii b 3a
BUOYXOIIOKEKHOK Ta IMOXKEKHOW Hebesnekow, o06’emom 12000 ™3, Gyno
BUKOPHUCTAHO JBa IMOXKEKHUX T1IPAHTH, HA SIKUX OYJIO BCTAHOBJIEHO KOJIOHKH 3
MaHoMeTpamMu. BunpoOyBaHHS BUKOHYBAJIUCh JIPYTHMM CHOCOOOM (pyKaBHI JIiHii
nopxuHoro 120 wm, mglamerpom pykasiB 77 MM(H) 31 ctBoiamu PCII-70
MPOKJIAIATIUCh 10 MOBepXHi 3emul). [loka3aHHss MaHOMETpIB KOJIOHOK — 5,5 atm. 3
KOYKHOT'O CTBOJIa OJIEp>KaHUIl CTPYMiHb 3 JOBKHHOK KOMITAKTHOI YaCTUHU 13 M.
[lepeBipTe mNpaBUNIBHICTh OpraHizaiii BUNPOOYBaHb Ta BH3HAYTE BOJOBIAAAUY

Mepexl1 32 HaJJaHUMU pe3yJibTaTaMHi BUIIPOOYBaHb.
(Bionogiov: Qpum=32,88 n/c, mepesrca 3modice 3abe3nedumu noAHceHco2acinms,
BUNPODYBAHHS OPCAHI308AHO HENPABUILHO)

8.2.2. Buznauutu (akTUyHy BOJOBIAJIAYy BHYTPIIIHBOI BOJOMPOBIAHOI
MepexKi, MOPIBHATHU 11 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK MPO MOMJIUBICTH III€1
Mepexki 3a0€3MeYUTH Mo1auy BOJM HA TIOKEKOTACIHHS JKUTIOBOI OY/I1BIII BUCOTOIO
56 M. HeoOxiHO BH3HAYMTH BOJOBIAIAYY MEPEKi MPH MPOBEACHHI BUIPOOYBaHb
00’€MHUM CII0COOOM; IIPH LILOMY BHKOPUCTOBYBaBCs 0ak 00’emoM 1 M?, wac #oro
3aIIOBHEHHS BiJ] IBOX MOKESKHUX KPaH-KOMILIEKTIB, PO3TAIIOBAHUX HA BEPXHBOMY

nosepci, nopisHioe 150 c.
(Bionogiov: Qpam=06,67 1/c, mepedica 3modice 3abe3neyumu nooady Qnosc,
BUNPOOYBAHHSA OP2AHI308AHO NPABUTILHO)

8.2.3. Buznauutu ¢akTHUuHy BOJOBIAJayy 30BHIIIHBOI BOJOMPOBIAHOI
MepeKl HU3bKOTO TUCKY, MOPIBHATH ii 3 HOPMAaTUBHOIO Ta 3pOOUTH BUCHOBOK IIPO
MOXIIUBICTh 11i€1 Mepexki 3a0e3NeyuTH T1ojady BOJAM Ha TOXKEXKOTACIHHS
I’ ITUTIOBEPXOBOi IPOMAJIChKOi OyiBIi (BUCOTa OJAHOrO MOBEPXY — 4 M) 00’eMoM
13000 ™m°. HeoOXigHO BM3HAUWUTH BOJOBIAZAYy MepeXi INpH NPOBEIEHH]
BUNPOOYBaHb 32 A0NOMOrorw TpyOku IliTo; mpu HbOMY BHUKOPUCTOBYBAJIHCS J1Ba
MOXKEKHUX TIAPAHTH, Bl KOXHOro OyJlO MPOKIAAEHO IO JBI pyKaBHI JiHIT 3i
CTBOJIAMH 3 JiaMeTpoM HacankiB 19 mM. IlokazaHHA MaHOMETPIB KOXKHOI TPYOKH

ITito — 2 atm.
(Bionogiov: Qpam=22,4 1/c, mepesica ne smodice 3abezneuumu nooayy Qnooc,
8UNPOOYBAHHA OP2AHI308AHO HENPABULLHO)

8.2.4. Buznauutu (akTuyHy BOJOBIAJIa4y BHYTPIIIHBOI BOJOMPOBIAHOI
MepexKi, MOPIBHATHU 11 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK MPO MOMJIUBICTH III€1
Mepexi 3a0e3nmeunTd Mojadyy BOJAM Ha TOXKEKOraciHHs BHpoOHM4YOi Oymismi Il
CTYTEHs BOTHECTIMKOCTI, Kareropii B 3a BHOYXOMOXKEKHOI Ta TMOXKEXKHOIO
Hebe3nekor, 06’emom 24000 m3. HeoOXiqHO BU3HAYHMTH BOAOBIIIady MEpEXKi IpH
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MPOBEJICHHI BUIPOOYBaHb 3a JOMOMOIOK CTBOJIA-BOJIOMIpa, SKIIO OYyJI0

BUKOPHUCTAHO JIBa IMOXKEKHUX KPaH-KOMIUIEKTH, B SKUX IPOKJIAJAIHMCS PyKaBHI

miHii 31 cTBojamu giamerpoM 19 mm. [lokazaHHs MaHOMETPIB KOKHOTO CTBOJIa-
BoJIoMipa — 18 M.

(Bionogiov: Qpam=10,7 1/c, mepedxnca 3modxnce 3abesneuumu nooady Qnoxe

BUNPOOYBAHHS OP2AHIZ308AHO NPABUTILHO)

8.2.5. Buznauutu ¢akTHUuHy BOJOBIAJAYy 30BHIIIHBOI BOJOMPOBIAHOI
Mepeki BUCOKOTO THCKY, MOPIBHATH ii 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK IO
MOXJIMBICTh IIi€l Mepeki 3a0e3meyuTd I1oAady BOAUM Ha IOXKEKOTACIHHS
BUPOOHUYOI OyAiBil | cTymeHs BorHecTIHKOCTI, kaTeropii b 3a BHOyXOMOXKeKHOI0
Ta MOXKEXHOI0 Hebe3mekor, 06’emom 65000 M, BrcoToro 42 M. BumpoOyBaHHs
MIPOBEICHI MEPIINM CITOCOOOM — CTBOJIM BCTAHOBJIIOIOTHCS HA caMiil BUCOKIHM TOYII
OyaiBii, 3 KOXXHOTO CTBOJIA OJEp>KaHUN CTPYMIHb 3 JOBXXHHOIO KOMITAKTHOI
gacTuHU 15 M. BUKOpHCTOBYBaNKCS TPH MOKEKHUX T1APAHTH, BiT KOXKHOTO 3 SIKUX
OyJ10 MPOKJIAJEHO IO JABl pyKaBHI JiHIi 3 AlaMeTpoM pykaBiB 66 MM (H). [lokazanns
MaHOMETPIB CTBOJIIB-BOIOMIPIB — 6 aTM.

(Bionosiov: Qpam=24,3 1/c, mepedica He 3m0ice 3a0e3nedumu noAHCeHco2aACinHs,
BUNPODYBAHHS OPCAHI308AHO HENPABUILHO)

8.2.6. BusHauntu (hakTuHy BOJIOBI/IJIady 30BHIIIHBOI BOJIOTPOBIIHOI MEPEXKI
BHUCOKOIO THCKY, TOpPIBHATH ii 3 HOPMAaTUBHOIO Ta 3pOOMTH BHCHOBOK IO
MO>KJTUBICTb I11€1 MEPEKi 3a0€3MeUnTH 10/1a4y BOJM HA MOKEKOTACIHHS BUPOOHUUYO1
Oynisni Il crynens BoruecTiikocTi, kareropii b 3a BHOyXOMOKEKHOIO Ta TTOKEKHOIO
HebOesnekoro, 06’eMom 240000 M. BunpoOyBaHHS MPOBEICH] IPYIHM CIIOCOOOM —
PYKaBHI JiHII MPOKJIAJAI0ThCS MO MOBEPXHI 3€MJIi, 3 KOKHOTO CTBOJIa OJACP>KAHUI
CTPYMIHb 3 JOBXHHOK KOMIIAKTHOI 4acTMHHM 14 M. BukopuctoByBamucs 1’sTh
MOKEKHUX T1IPaHTIB, BIJ KOXKHOTO 3 SIKUX OyJI0 MPOKJIAJIECHO MO Bl PyKaBHI1 JiHI1 3

aiameTpoM pykasiB 77 MM (). [Toka3aHHS MaHOMETPIB CTBOJIIB-BOAOMIpPIB — 3,5 aTMm.
(Bionogiov: Qpum=069,5 1/c, mepesica 3modice 3abe3nequmu noHCeHCo2acins,
8UNPODYBAHHSL OPCAHIZ308AHO NPABUTILHO)

8.2.7.Ilpu BuUKOHaHHI BUIPOOYBaHb Ha BOJAOBIJJIaYy 30BHIIIHBOTO
MIPOTUIIOKEKHOTO BOJIOIIPOBOJIY HU3BKOTO THUCKY, 1110 3a0e3Meuye MOKEeKOTaCIHHS
BUpoOHMUYOro o0’exra 3 OymiBisimu Il cTymens Bormectidikocti, kareropii b 3a
BUOYXOIIOKEKHOIO Ta IOKEKHOI HeOe31eKor, 00’ eMoM 35000 M3, BUCOTOIO 28 M,
OyJ10 BUKOPUCTAHO J[Ba MOXKEXKHUX T1APAHTH, BiJ IKUX MPOKIIAJEHI MO JIBl PyKaBHI
JIHIT 31 CTBOJIaMM JliaMeTpoM HacaakiB 16 M. IlokazaHHsS MaHOMETPIB MPUCTPOIB
“CB” cxmamu 60 wm. IlepeBipTe mNpaBUIIBHICTH OpraHizaiii BUIPOOyBaHb Ta

BHU3HAYTC BOI[OBiI[I[a‘-Iy MCpC)Ki 34 HAAAHUMHU pE3yJIbTaTaMHU BI/IHpO6YBaHB.
(Bionogiov: Qpam=28,6 1/c, mepedca ne 3moce 3a0e3nedumu noAHCeHco2aACinHs,
BUNPOOYBAHHS OP2AHI308AHO HENPABUTLHO)

8.2.8. Buznauut (akTuyHy BOAOBIAJIaYYy BHYTPIIIHBOI BOJOMPOBIAHOI
MepexKi, MOPIBHATHU 11 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK MPO MOMJIUBICTH III€1
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Mepexki 3a0e3MeuuTH To/ladyy BOJM Ha MOXKexoraciHHs BUpoOHWYoi Oymimi III
CTYNEHs BOTHECTIMKOCTI, Kareropii B 3a BHOYXOMOXKEKHOI Ta TMOXKEKHOIO
Hebe3nekoro, 06’emoMm 16000 m>. HeoOXiqHO BH3HAYMTH BOAOBIIIaYy MEpEXKi IpH
MPOBEICHHI BUMPOOYyBaHb 00’€MHUM CIIOCOOOM; TMPH IIbOMY BHKOPHUCTOBYBABCS
0ak 06’eMoM 2 M3, yac HOro 3alOBHEHHS BiJ] JBOX IOKEKHHX KPAaH-KOMILIEKTIB,
pO3TaIIOBaHUX y HAWBUIIIK Toulll OyaiBii, qopiBHIOE 260 C.
(Bionosiov: Qpam=7,69 1/c, mepedca ne 3moce 3a0e3nedumu noAHCeHco2aACinHs,
6ul’lp06y661HH}l OpZClHiS’O@ClHO l’lpClGqubHO)

8.2.9. Buznauutu (pakTuuHy BOJIOBiJIauyy 30BHINIHBOI BOJIOMPOBIIHOT
MepeKi HU3bKOTO THUCKY, MOPIBHATH ii 3 HOPMAaTUBHOIO Ta 3pOOUTH BUCHOBOK IIPO
MOXKJIUBICTh IMi€l Mepeki 3a0e3leyuTH TIojady BOJAM Ha TOKEKOTACIHHS
JIeB’ ITUTIOBEPXOBOI KUTIIOBOI OYiBIIl (BUCOTa OAHOTO MOBEPXY — 3,5 M) 00’eMoM
16000 ™. HeoOXigHO BHM3HAYWTH BOJOBIATAYy MEpEXi TpH MPOBEICHHI
BUIIPOOYBaHb 3a JonoMoror TpyOoku IliTo, mpu mbOMy BHKOPHMCTOBYBAIHUCS ABa
MOXKEXKHUX T1APAHTH, BIJl KOKHOTO 3 SIKMX OYyJIO MPOKJIAJEHO M0 ABl pyKaBHI JiHIi 31
CTBOJIaMH 3 JiamMeTpoM HacankiB 19 mM. [lokazaHHS MaHOMETPIB KOXKHOI TPYOKH
[Tito — 24 m.

(Bionogiov: Qpam=24,6 1/c, mepedca 3modce 3a0e3neuumu NOHCeHCO2ACIiHH S,
BUNPOOYBAHHS OP2AHI308AHO NPABUTILHO)

8.2.10. BuzHaunt (pakTUYHy BOJOBIIa4Y BHYTPIIIHKOI BOJOMPOBIAHOI
MepexKi, MOPIBHATHU 11 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK MPO MOMJIUBICTH III€1
Mepeki 3a0e3MeUnTH T0/1ady BOJIM Ha TOXKeXoraciHHs BUpoOHWYOi Oymimi III
CTYNEHs BOTHECTIMKOCTI, Kareropii I 3a BHOYXOIMOXXEKHOI Ta IOXKEKHOIO
Hebe3mekor, 06’emom 6000 M>. HeoOXimHO BH3HAYMTH BOIOBIAIAYy MEPEKi TPH
NpOBEJCHHI BHUMPOOYyBaHb 3a JIOMOMOIOK0 CTBOJIA-BOJAOMIpa, SKIIO OyJo
BUKOPUCTAHO OJMH TOXEKHUN KpaH-KOMIUIEKT, BiJ SIKOTO OyJO MPOKIAAEHO
pYKaBHy JiHIIO 31 cTBOJOM JiamerpoMm 19 mwm. IlokazaHHd MaHOMeTpa CTBOJIa-
BOJIOMIpa — 2 aTM.

(Bionogiov: Qpaxm=3,6 1/c, Mepedxrxca 3modce 3a0e3nedumu noAHCeHco2aAcinHs,
6’Z/ll’lp06y6aHHﬂ 0p2aHi306’aH0 HenpaeuﬂbHo)

8.2.11. BusHauutu (aKkTUYHY BOJOBIJJIa4y 3OBHIIIHBOT BOJOIPOBITHOI
MEpEeKi BUCOKOTO THUCKY, MOPIBHATH ii 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK IO
MO>KJTUBICTb I11€1 MEPEKi 3a0€3MEeUnTH T10/1a4y BOJM HA MOKEKOTACIHHS BUPOOHUUIO1
OyniBii I crymens BorHecTikocTi, kareropii b 3a BHOYXOMOKeXKHO0 Ta MOKEKHOIO
Hebe3neKoro, 00’ eMoM 55000 M3, BUcoTor0 36 M. BurmpoOyBaHHs IPOBEIEH] MEPIIUM
CrIocOOOM —  CTBOJIM  BCTAaHOBIIOIOThCS Ha  HAWBUINIA  Toulll  OymiBii.
BukopucToByBamucsi 4OTUPH TMOXKEKHHUX TIAPAHTH, B KOXHOTO 3 SIKHX OyIo
MPOKJIAJIEHO 1O JIBI PyKaBHI JIHII 3 JlaMETPOM pyKaBiB 77 MM (11). 3 KOKHOTO CTBOJIa
OJICpKaHUN CTPYMIHb JIOBKUHOIO KOMMIAKTHOI YacTUHU He MeHII 10 m. [lokazanHs
MaHOMETPIB KOXHOI KOJIOHKH — 4 aTM.

(Bionosiov: Qpam=18,8 1/c, mepesica nHe 3m0ice 3a0e3nedumu noAHCeHco2acinHs,
BUNPOOYBAHHSA OP2AHI308AHO NPABUTILHO)
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8.2.12. BuzHaunt (akTUUHY BOJOBIJA4y 30BHINIHBOI BOJOMPOBIAHOI
Mepeki HU3bKOTO THCKY, MOPIBHATHU ii 3 HOPMATUBHOIO Ta 3pOOUTH BUCHOBOK IO
MOXIIUBICTh 11i€1 Mepexki 3a0e3NeyuTd I1ojady BOJAM Ha TOXKEKOTACIHHS
BUPOOHMYO1 Oy/iBII | CTyneHs: BOorHecTiiKocTi, kKateropii b 3a BHOYyXOIMmOKeKHO0
Ta IMOXEXKHOK Hebe3nekorw, 06’emom 40000 M. BumpoOyBanHs HpoBeleHi 3a
MOKa3aHHSIMKU  MaHOMETpa  TapoOBaHOi  KOJOHKM 3  MpoBigHicTIO  3,16.
BuxopucroByBanmucs JBa TOXEKHUX TiIpaHTH, BiA KOXHOTO 3 SKHX OYJIO
MPOKJIAJEHO MO JBi pyKaBH1 JiHli. [loka3aHHS MaHOMETPIB KOKHOi KOJIOHKH — 4

aTM.
(Bionosiov: Qpam=40 11/c, mepesica 3modnce 3a6e3neuumu noHCeHCo2acinmsA,
8UNPOOYBAHHA OP2AHI308AHO HENPABULLHO)
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JOJATKH
Honarok 1. HopMaTHBHI BUTPATH BOJAU HA MOKEKOTACiHHS

Jopatok 1a
JIbH B.2.5-74 «Bononocrauanus. 30BHIIIHI MEpexXi Ta Ciopyau», m. 6.2.12:

[Ipu 00’eqHaHOMY TPOTUIIOKEKHOMY BOJOIPOBOJI HACEIEHOTO IMYHKTY Ta

BUPOOHMYOTO IMIAMPUEMCTBA PO3PAXYHKOBY KUIBKICTh OJHOYACHUX IMOMKEK
HEOOX1THO MPUNMATH:

ILi1oma KinbKicTh MelIKaHIIB Y HACEJIEHOMY NYHKTI
TEePUTOPIl :
PHTOP Bia 10 Tuc. . :
BHPOOHUYOIO | 10 10 TUC. BKIIOYHO OinpIe HiX 25 THC.
X 1o 25 tuc.
00’eKTa
0JTHa MOXKeXxa (Ha : : 3a JIBH B.2.5-74
JIB1 TTOXKEX1 (0Ha
BUPOOHHUOMY n.6.2.11 ta Tabn.3
. B HACEIICHOMY
00’exTi a00 B . IIpU LIbOMY BUTpaTa
o 150 ra IIYHKTI1 Ta OJIHA

HACEJICHOMY ITyHKTI
32 HAMOLTBIIIOI0
BUTPATOIO BOJIM)

BOJIM BU3HAYAETHCS
K CyMa MOTpiOHOT
OUIBIIIOT BUTPATH
(Ha BUpOOHUYOMY
00’exT1 a00 B
HACEJICHOMY ITyHKT1)
Ta 50% moTpibHO1
MEHIIOI BUTPATH (Ha
BUPOOHUYOMY
00’exTi a00 B
HACEJIEHOMY ITYHKT1)

Ha BUPOOHUUOMY
00’€KT1)

JIB1 TIOXKEK1 (7[B1 B HACENIEHOMY ITYHKTI
oimpme 150ra | abo 1Bi Ha BUPOOHUIOMY 00’ €KTI 3a

HaNHOUIBIIIO0 BUTPATOIO BOJIH)

Honatox 10
JIBH B.2.5-74 «BononocradyanHs. 30BHINIHI MEPEXi Ta Copyam», 1. 6.2.11:

Po3paxyHkoBa KITBKICTh OJHOYACHUX TMOXKEXK Ha BHPOOHHYOMY 00’ €KTI
MPUUMAETHCS 3AJICKHO BiJl MOTO TUIONII:

— OJIHa MOXeXka — mpu 1ol 10 150 ra BKIII0YHO;

— JIB1 IOKEK1 — MpH o1l Ouibiie Hixk 150 ra.
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Jonarok 1B
JIBH B.2.5-74 «Bononoctrauanns. 30BHIIIHI MEPEXK1 Ta CHOPYAN», Tabuuiis 3

Po3paxyHKoBa 4YHCeJIbHICTH Po3paxynk | BuTpaTa Boau Ha 30BHIlIHE
MEIIKAHIIB B HACEJICHOMY 0Ba MOKeKOTACIHHS B
IYHKTI KUIBKICTh | HACEJICHOMY IYHKTI Ha OIHY
OTHOYACHHM | MOXKEKY, JI/C
X MOXKEK 3a0ygoBa 3a0yaoBa
OyaiBIsIMU OyAiBISIMH
BHCOTOIO 00 060X | BHUCOTOIO Mipu
MOBEPXIB TOBEPXU I
BKJIIFOYHO euuie
HE3aJIC’)KHO B1J HEC3aJIC’)KHO B1/
CTyHeHs 1X IX CTyleHs
BOI'HCCTIMKOCT1 BOTI'HCCTIMKOCT1
Jlo 1 Tuc. BKIIOY. 1 5 10
Bixg 1 no 5 tuc. BKIIOU. 1 10 10
Bix 5 mo 10 tuc. BKIIIOU. 1 10 15
Bix 10 go 25 tuc. BKIIIOU. 2 10 15
Bix 25 no 50 tuc. BKIIIOU. 2 20 25
Big 50 mo 100 Trc. BKIIOY. 2 25 35
Bix 100 mo 200 Tuc. BKIIOY. 3 HE HOPMYETBCS 40
Bix 200 1o 300 Tuc. BKIIIOY. 3 HE HOPMYEThCS 55
Bix 300 go 400 THC. BKIIIOY. 3 HE HOPMYETHCS 70
Bix 400 go 500 TuC. BKIIOY. 3 HE HOPMYETHCS 80
Bix 500 go 600 THC. BK/IIOY. 3 HE HOPMYETHCS 85
Bix 600 mo 700 Tuc. BKIIOY. 3 HE HOPMYETHCS 90
Bix 700 mo 800 Tuc. BKIIOY. 3 HE HOPMYETHCS 95
Bixg 800 no 1000 Trc. BKIOU. 3 HE HOPMYETBCS 100

IpumiTka: BuTpaTa BOAM Ha 30BHIIIIHE MTOYKEKOTACIHHS B HACEIIEHOMY ITYHKTI TOBUHHA OYTH HE MEHIIIOH 32
BUTpATH BOJIY HA MOYKEKOTACIHHS KHUTIOBHX 1 TPOMaCHKUX OyIiBelb, 3a3HAUSHNX Y Ta0. 4 (HomaToK 1B).
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JonaTok 1B (Mpoa0BKEeHHST)
JIBH B.2.5-74 «Bopaonoctauanss. 30BHIITHI MEpeXi Ta CIIOPYIUy», TaOuIls 4

ButpaTu Boau HA OJHY IOXKEXKY, JI/C, HA 30BHILIIHE
MOKeKOTACiHHSA JKUTJIOBUX i TpPOMAaACHLKHUX OyaiBesIb

IIpusHayeHHs (He3aJ1esKHO BiJ X CTyIeHs1 BOTHECTIMKOCTI) NpH IxX
oyniBein 00’emi, THC.M?
o 1 Bigl mo | BigSmo | Big25 mo | Bix 50 mo
BKIIOY. | 5 BKimrod. | 25 Bximod. | 50 Bximrod. | 150 BxIrou.
JKuTi10B1 OMHOCEKIINHI
Ta 0araToCeKIlHI
OYIWHKH MPHU KUTBKOCTI
MOBEPXIB:
JI0 2 BKIJIIOY. 10 10 — — —
Bix 3 1o 12 BKIIIOU. 10 15 15 20 —
Bix 13 no 16 BKiIIOU. - - 20 25 -
Bijx 17 no 25 BKIIIOU. - - - 25 30
I'pomanchki OyauHKU
MIPHU KUJTBKOCTI
MOBEPXIB:
JI0 2 BKJIIOY. 10 10 15 - -
BiZ 3 10 6 BKIIOY. 10 15 20 25 30
Bix 7 no 12 BKIIrOU. - - 25 30 35
Bix 13 no 16 BKiIIOU. - - - 30 35
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Honpatok 1r

JIBH B.2.5-74 «Bogonoctadanss. 30BHIITHI MEpeX1 Ta CIIOPYIH», TAOIHI 5

ButpaTra Boau Ha 0OHY MOXKEKY, JI/C, HA 30BHIIIHE
MOKEKOraciHHA OyAiBeJIb BUPOOHHYOI0 200 CKJIAACHKOI0

5 Kareropis | mpusnaueHHs (3 JixTapsiMu Ta 6€3 JixTapiB) IIHPUHOIO He
= g = OyniBesb 3a Oiabie Hixk 60 M npH ix 06’ emi, THC. M3
= 2§ Q | BuUOyxoOnoKe _ o o . _
2 g X | *now Ta g e S | @ S 9% | 8¢
U = - = o o o =N o T o =N o o
= MO’KEKHOI0 2 N Q X 2 N Q o 2 S B S B
2 HeGe3neKolo - TE | w2 | ]2 | g | Q2| T A
@ = m Hom — M YR | B2 28
= s /M = -E IS Mo
L 1II r, 1 10 10 10 10 15 20 25
L1II A,Bb,B 10 10 15 20 30 35 40
11 | I 10 10 15 25 35 — —
I B 10 15 20 30 40 - -
la rLa 10 10 15 15 20 - -
Ila A,B,B 15 15 20 25 35 — —
1116 L 15 20 25 35 — - -
1116 B 20 25 30 45 — — —
v | I 10 15 20 30 — — —
IV,V B, [ 15 20 25 40 — - -
IVa | I 20 25 30 40 — — —
IVa 25 30 35 50 — - -
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Jopatok 11

JIBH B.2.5-64 «BuyTpimHi# BOJOIPOBI Ta KaHAIi3allis, Ta0auIs 3

MinimMasbHa BUTpaTa

R KinbkicTs BO/I HA BHYTPIillIHE
Tun Oyaunky, Oyaisiai, cnopyau . .
CTPYMeEHIB MOKeKoracinus, Jj/c,
HA OJIMH CTPYMiHb
1. ZKuts0Bi OyaAMHKH
[ IBUILICHOT MTOBEPXOBOCTI YMOBHOIO 1 25
BUCOTOI0 26,5 M<H <47 m ’
BUCOTHI YMOBHOIO Bucotoro 47 m < H < ) 75
2

73,5 M

BHUCOTHI yMOBHOIO BucoTOol0 73,5 M < H <
100 m

Bigmosigao no JIbH B.2.2-41

2. I'ypToxxkuTKH, rpoMaachbKi OyaiBJi i cnopyan, kpim nepesaiyesux B 3, 5, 6, 7, 8

yMOBHOI0 BHCOTOO H < 26,5 M 1 00’eMOM Bif

5000 M? 110 25000 3 ! 2,5
yMOBHOIO BucoTtoro H < 26,5 M 1 00’emom ) 25
oinbire 25000 M3 ’
M1 BUIIEHOL MTOBEPXOBOCTI YMOBHOIO

BUCOTOIO 26,5 M < H < 47 M 1 00’emoM 10 2 2,5
25000 m>

M1 BUIIEHOL MMOBEPXOBOCTI YMOBHOIO

Bucororo 26,5 Mm < H < 47 m 1 o6’emom 3 2,5
oinbire 25000 m3

BUCOTHI YMOBHOIO Bucotoro 47 m < H < 4 5
73,5 M 1 06’ emom 1o 50000 M3

BUCOTHI YMOBHOIO Bucotoro 47 m < H < 2 5

73,5 M i 06’emoM Ginbme 50000 m?

BHUCOTHI yMOBHOIO BucoTOIO 73,5 M < H <
100 m

Bigmosigao no JIbH B.2.2-41

3. KyJbTypHO-BHIOBHIIHI Ta JA03Bi/LI€BI
3aKJaAd, aKTOBI Ta KoOHdepeHU-3a1M 3
KiHOAMapaTypolo

Bignosigao no JIbH B.2.2-16

4. AAMiHicTPAaTHBHO-O0YTOBI OYy1iBJIi BUPO

OHMYHMX i

HEMCTB

yMOBHOIO BHCOTO0 H < 47 M 1 06’eMoM Bif

5000 m* 10 25000 m? ! 2,3
yMOBHOIO BHcOTOIO H < 47 ™M 1 o0’emom ) o
oinbare 25000 m* ’
BUCOTHI yMOBHOW0O Bucotoro H > 47 wm i 4 75
00’emoM 10 50000 M3 ’
BUCOTHI yMOBHOI0O Bucotoro H > 47 wm 1 Q 25
00’ emoM Oinbme 50000 m? ’
5. bararodyHkuioHaJbHi OyaiBJi

0araTomoBepxoBi YMOBHOI BHCOTOK JIO ) 25
26,5 M 1 06’emom Big 5000 m> o 25000 M3 ’
0araTomoBEpXOBI YMOBHOK) BHCOTOIO JIO 3 2,5
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26,5 M 1 06’emom Oinbuie 25000 M3

M1 BUIIEHOL MMOBEPXOBOCTI YMOBHOIO

BUCOTOIO 26,5 M < H < 47 M 1 00’emoM 110 3 2,5
25000 m>

M1 BUIIEHOL MMOBEPXOBOCTI YMOBHOIO

Bucororo 26,5 Mm < H < 47 m 1 o6’emom 4 2,5
Oinbie 25000 M3

BUCOTHI YMOBHOIO Bucotoro 47 m < H < 4 5
73,5 M 1 06’ emom o 50000 M3

BUCOTHI YMOBHOIO Bucotoro 47 m < H < 2 5
73,5 M i 06’emoM Oinbie 50000 M3

6. KyabroBi OyaiBiai Tta cmopyam pi3Hux | BianosigHo hi () nociOHUKa 3

KOH(ecii

NPOEKTYBAaHHS KYyJIbTOBUX OYIUHKIB Ta
cnopyn pi3Hux koHdeciit Ta JIbH B.2.2-9

7. IllinnpuemcrBa TOPrivJji

06’emom Big 5000 M3 mo 25000 M3 2 2,5
06’emom Bizg 25000 m> o 50000 M3 3 2,5
06’emoM Ginbime 50000 M3 4 2,5

8. CnopTuBHi Ta Qi3KyJILTYPHO-0310POBYI
CIIOPYAH

Bignosigao no JIBH B.2.2-13

[Tpumitka. 3a HasBHOCTI

YCTAaHOBKH Y KBapTHPI

IMOXKCIKHOI'O KPaH-KOMILICKTY,

BIJITAJTY’)KEHHSI JI0 OKPEMOro KpaHa MiHIMajgbHa BUTpaTa BOAM HA TOXKEXKOTACIHHS

KBapTUpH npuiiMaetses 0,5 si/c.

JIbH B.2.5-64 «BuyT

Honarok le

IIITHIN BOIOTIPOBI Ta KaHAi3aIlishy, TabIuIs 4

Kareropis KinbkicTh cTpyMeHiB i MiHiMaJibHA BUTPaTa BOIH,
OyaiBii 3a | J/c, HA OIMH CTPYMiHb, HA BHYTPILLIHE MOKeKOTACIHHS
Cryninb BUOYXONO | Yy BUPOOHMYMX TA CKJIAACbKHUX OYAiBJIAX BHCOTOIO /10
BOTHECTINKOCTI | JKeKHOI0 47 m i 06°emom, THC. M3
BUPOOHUYHX Ta
Ta cxﬂfmmﬂmx MOKEKHO 05— | Bin BIJ BIJ BIJ BIJI BIJI BIJI
OyaiBesb 10 ’5 510 10— | 50— | 100— | 200— | 300— | 400—
He0e3meKo 50 100 | 200 | 300 | 400 | 500
10
L, I1, I1Ia A,b,B 2x2,5 | 2x5 2x5 2x5 2x5 3x5 3x5 4x5
III B 2x2,5 | 2x5 2x5 2x5 2x5 - - -
111 L, 1 — | 2x2,5 [ 2x2,5 | 2x2,5 | 2x2,5 | - - -
1116, IV, IVa, V B 2x2,5 | 2x5 - - - - - -
1116, IV, IVa, V | I — [ 2x2,5[2x25| - — — — —
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Honarok 2. Tadumus onopisB cTajieBUX Ta YABYHHHX TPYO 32J1€2KHO Bij
iX giamerpa

d, Cranesi TpyOu A YaBynH1 Tpyou 4
MM (s Q M3/c) (i O m3/c)
20 1643000 —

25 436700 —

32 93860 —

40 44530 —

50 11080 13360

70 2893 —

80 1168 1044
100 267 339,1
125 86,2 103,5
150 33,9 39,54
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
600 0,02262 0,02596
700 0,01098 0,01154

Jonarok 3. XapakTepuCcTHKH pe3epByapiB

TunoBuil IpoOEKT: pe3epByapH 3a1i300€TOHHI

006’em, Posmipu, m
M3 JIOB)KHHA IIMpUHA rIIMOMHA
50 6 3 3,64
100 6 6 3,64
150 9 6 3,64
200 12 6 3,64
300 15 6 3,64
500 12 12 3,64
1000 24 12 3,64
1500 18 18 4,84
2000 24 18 4,84
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2500 30 18 4,84
3000 27 24 4,84
4000 26 24 4,84
5000 30 36 4,84
7000 42 36 4,84
10000 60 36 4,84
15000 60 54 4,84
20000 78 54 4,84

Jonarok 4. XapakTepuCTHKHA BOJIOHAMIPHUX 0amuT

00’em Bucora cTBosa Tun oamTu
6aka, m> 0amTH, M

50 18; 21; 24; 30; 36; |[LlatpoBa OamiTa 31 CTBOJIOM 13 30ipHOTO 3aJ11300€TOHY Ta
42;48; 54 craneBuM Oakom. [Ipoext ATl KuiBnmpomOy

100 18; 21; 24; 30; 36; |[LlatpoBa Oaimta 31 CTBOJIOM 13 301pHOTO 3al11300€TOHY Ta
42; 48; 54 ctasieBuM OakoM. Ipoext AT KuisnipomOyn

200 18; 21; 24; 30; 36; |[IlaTpoBa Gamira 31 CTBOJIOM 13 30ipHOTO 3aJ1i300€TOHY Ta
42;48; 54 craneBuM Oakom. [Ipoext Al KuisnipomOyn

500 18; 21; 24; 30; 36; [IlaTtpoBa 3ay11300€TOHHA OaITa 3 cTajJeBUM 0aKoM.
42; 48; 54 ITpoext ATl KuisnmpomOy

800 18; 21; 24; 30; 36; [ITaTpoBa 3ami300eTOHHA OaIliTa 3 CTAJIEBUM OaKOM.
42; 48; 54 [Tpoext AITI KuiBnpomOya

1000 18; 21; 24; 30; 36; [IlaTtpoBa 3ay11300€TOHHA OaITa 3 cTajJeBUM 0aKoM.
42; 48; 54 [Tpoext AITI KuiBnpomOya

1200 18; 21; 24; 30; 36; [ITaTpoBa 3ami300eTOHHA OaIliTa 3 CTAJIEBUM OaKOM.
42; 48; 54 [Tpoext AITI KuiBnpomOya

JonaTok 5. XapaKkTepuCTHKH HACOCIB

Mapka Hacoca

Harmip nacoca,

[Tomaua (BuTpaTa) Hacoca,

M M3 /ron
BiieHTpoB1 HACOCH KOHCOJIBHOTO THUITY

K8/18 18 8
K20 18 20
K90/20 20 90
K20/30 30 20
K45/30 30 45
K-80-50-200 50 50
K-100-65-200 50 100
K-100-65-250 80 100

BiaueHTpoBi Hacocu KOHCoJIbHOTrO TUIy KM
KM 50-32-125 20 12,5
KM 65-50-160 32 25
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KM 100-80-160 32 100
KM 80-50-200 50 50
KM 100-65-200 50 100
BiaiieHTpoBO — BUXpOB1 HACOCH
IIBK 4/85 85 14,4
I1IBK 5/120 120 18
I1IBK 6,3/160 160 22,7
Bianentponi Hacocu tumy /]
200-95 23 100
200-36 36 200
J1320-50 50 320
J1800-57 57 800
500-65 65 500
1250-65 65 1250
320-70 70 320
630-90 90 630

Jonatok 6. BuzHaYeHHS KiJIbKOCTi pe3epBHMX HACOCIB

JAbH B.2.5-74 «BoponoctrayanHs. 30BHIIIHI Mepexl Ta ciopyau. OCHOBHI
MOJIOKEHHSI TPOEKTYBAHHSY, Ta0IMLs 35

Kinbkictb
poOouunx arperaTiB

KinbKicTh pe3epBHUX arperaTiB y HACOCHUX CTaHIIISAX
3aJIE)KHO BLJ 1X KaTeropii

OJTHIET TPyIIH I 11 111

0 6 BKJIIOY. 2 1 1
Bix 6 10 9 BriIou. 2 1 -
Ilonag 9 2 2 -

[Mpumitka. 1.

Kareropii.

Hacocui crammii,

[0 TMOJAI0Th BOJY O€3MOCEPEIHBO B MEPEKY
MIPOTHUIIOKEKHOTO Ta 00’ €HAHOTO MPOTUIIOKEKHOTO BOAOIPOBOAY, HEOOX1AHO BigHOCUTH A0 |

Honarok 7. BurpaTtu Boau 3 IIKK B 3asexHocTi Bil XapakTepucTuk 00,1

AJHAHHA

JIBH B.2.5-64 «BHyTpuHHu/I BOJIOIPOBIJ] Ta KaHAJII3allis, TaOIUIIS 5
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Tuck, MlIa, Ha
MOKEKHOMY KpaH-
KOMILIEKTI 3
pyKaBOM
3aBJOBKKH, M

13 TIOXKEXHOIO

KpaH-

Tuck, MlIa, Ha
MOKEKHOMY KpaH-
KOMILJIEKTI 3
PYKaBOM
3aBJIOBXKKH, M

13 TIOXKEXKHOTO

KpaH-

Tuck, MlIa, Ha
MOKEKHOMY KpaH-
KOMILJIEKTI 3
PYKaBOM
3aBJIOBXKKH, M
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10 | 15 | 20 10 | 15 20 10 15 | 20
JliameTp HacaJKu MOXKEKHOTO CTBOJIA, MM
13 16 19
[ToxxexxH1 KpaH-KOMILIEKTH d = 50 MM
6 | — — — - 12,6 10,092/0,096| 0,10 | 3,4 10,088/0,096|0,104
8 | — — — - 12910,120,125| 0,13 | 4,1 |0,129/0,138/0,148
10 | — — — - 13310,151/0,157| 0,164 | 4,6 | 0,16 |0,173|0,185
12 | 2,6 10,202/0,206| 0,21 | 3,7 |0,192]0,196| 0,21 | 5,2 |0,206|0,223| 0,24
14 | 2,8 10,236(0,241|0,245| 4,2 10,248/0,255]| 0,263 | — — — —
16 | 3,2 10,316/0,322]0,328| 4,6 |0,293| 0,30 | 0,318 | — — — —
18 13,6 10,39 10,398]0,406| 5,1 | 0,36 | 0,38 | 0,40 | — — — —
[ToxexxH1 KpaH-KOMIUIEKTH d = 65 MM
6 | — — — - 12,6 10,088/0,089| 0,09 | 3,4 10,078| 0,08 |0,083
8 | — — — - 1291]0,11 0,112/ 0,114 | 4,1 |0,114/0,117/0,121
10 | — — — - 13310,14 ]0,143| 0,146 | 4,6 |0,143/0,147/|0,151
12 12,6 10,198]0,199]0,201| 3,7 | 0,18 |0,183] 0,186 | 5,2 10,182| 0,19 |0,199
14 12,81]0,23 10,231/0,233| 4,2 | 0,23 |0,233] 0,235 | 5,7 |0,218]0,224| 0,23
16 | 3,2 0,31 10,313/0,315| 4,6 [0,276| 0,28 | 0,284 | 6,3 |0,266]0,273| 0,28
18 | 3,6 | 0,38 10,383/0,385] 5,1 |0,338]0,342| 0,346 | 7 [0,329]0,338]0,348
20 | 4 10,464|0,467| 0,47 | 5,6 10,412]/0,418] 0,424 | 7,5 10,372{0,385]0,397
JlonaTok 8. 3HaYeHHs ONMOPIB NMOKeKHUX PYKaBiB Sp (Sw)
d, MM JUIs IPOTYMOBAHUX PYKaBiB JUIs. HENPOI'YMOBAHUX PYKaBiB
51 0,13 0,24
66 0,034 0,077
77 0,015 0,03
89 0,007 -
Honatok 9. 3HayeHHs1 ONOPIB Ta MPOBIAHOCTI MOKEKHUX CTBOJIIB
d, MM St p d, MM Su p
13 2,89 0,588 28 0,134 2,73
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d, MM S p d, MM S p
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

Honartok 10. 3HayeHHs mapaMeTpiB a Ta b XapaKTePUCTHK MOKEKHUX H

acociB

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
[TH-40Y 110,6 0,0098
ITH-60b 120 0,004
I[THC-110 111,7 0,0014

Jonarok 11. TaGamusi HanoOpiB, BUTPAT BOAU Ta A0BKUH KOMIAKTHHX

CTPYMEHIB

JJIS HACA/IOK {iaMeTpoM /10 25 Mm

Paniyc JliameTpu HacaJ0K CTBOJIB
(moBxxkuHa) il du, MM
KOMITAKTHO1 13 16 19 22
YaCTUHHU
CTPYMEHH, Hwm | Q,n/c| Hwm | Q,n/c| HwM | O,n/c| Hwm | O, n/c
Ry, M
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 5,4 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 5,1 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 43 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 43,4 11,1
24 82,2 5,3 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 | 653 13,7
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H — nanip nepes CTBOJIOM (BUIBHUHN HAMIP), M;
Q — BUTpaTH BOAM 31 CTBOJIA, JI/C;
R« — paaiyc (noBxuHA) J1i KOMIIAKTHOI YaCTUHU CTPYMEHSI, M;

dy — TlaMeTp HacajKa CTBOJIA, MM.

Jonarok 12. Tadauust HANOpiB, BUTPAT BOJAM TA T0BKUH KOMIIAKTHUX
CTPYMeEHIB
NJ1s1 J1ad)eTHUX CTBOJIIB

Hanip nepen JliameTpu HacaloK CTBOJIB dyu, MM
CTBOJIOM, 28 32 38 50
H,m RoM | O,0/c| Rom | O,0/c| Rom | O, 1/c | RoMm | O, 11/c
20 20,2 | 12,2 20 159 | 20,5 | 22,4 21 38,9
25 23 13,6 | 23,5 | 17,8 24 25,1 25 43,5
30 26 149 | 26,5 | 194 27 274 28 47,5
35 28 16,2 | 28,5 21 29,5 | 29,7 31 51,5
40 30 17,2 | 30,5 | 22,5 32 31,7 33 55
45 31,5 | 18,3 | 32,5 | 23,8 34 33,6 | 35,5 | 583
50 33 19,3 34 25,1 | 355 | 354 | 375 | 614
55 34 20,2 36 26 37 37,2 39 64,4
60 35,5 | 21,1 37 27,6 38 38,2 | 40,5 | 67,3
65 36,5 22 37,5 | 28,6 39 40,4 | 41,5 70
70 37 22,8 | 37,5 | 29,7 | 39,5 | 419 | 425 | 72,6
75 — — — — 40 43,4 | 43,5 | 75,3
80 — — — — 40,5 | 448 | 445 | 77,8
85 — — — — — — 45,5 | 80,1
90 — — — — — — 46 82,5
95 — — — — — — 46,5 | 84,8
100 — — — — — — 47 87
[IponoxenHs nogatky 12
Harmip JliameTpu HacaJloK CTBOJIIB dy, MM
nepen 63 76 89
CTBOJIOM, R, M 0, n/c R, M O,n/c | RgMm 0, n/c
H, m
30 29 76,5 30,5 111 32,5 150
35 32 82,5 34 119 36,5 163
40 35 87,3 38 127 41 174
45 38 92,5 41 135 45 184
50 42 97,5 45 142 49 194
55 44 102 49 149 53 203
60 46 106 52 155 56 212
65 49 111 55 162 60 221
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70 52 115 58 168 63 230
75 54 119 60,5 174 66 238
80 56 123 63 179 69 245
85 57 127 65 185 72 253
90 59 131 67 191 74 260
95 60 134 69 196 74,5 268
100 62 138 70 201 75,5 274
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