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3aranbHi NONMOXeHHSA

Oucuunnina «lHxeHepHe obnagHaHHA OyaiBenb: BogonocTtadaHHs i
BOOOBIABEOEHHA» CNUPAETbCA Ha nonepefHbO  BUBYEHHI  OUCUMNNIHU
MaTteMaTuyHOl Ta NPUPOSHMYO-HAYKOBOI MNIArOTOBKW, a CaMe: apXiTeKTYpHO-
OyaniBenbHy i3unky; BULY MaTeMaTuKy; iH(POPMaTUKY; a TaKOX KOHCTPYKLUIl
OygpiBenb i cnopyn (30Kkpema KOHCTPYKUiT yacTuH OyaiBenb Ta 3anizobeToHHI
KOHCTPYKLU,T).

MeTa Kypcy: (popMyBaHHS y CTyAeHTIB 6a30BUX 3HaHb 3 MPOEKTYBAHHSA Ta
pO3paxyHKy BHYTPILIHIX CUCTEM XOMOAHOro Ta rapsA4vyoro BOLOMOCTaYaHHS,
BOOOBIABEAEHHA rOCMOAAapPCbKO-NOOYTOBUX i AOWOBUX CTIYHHUX BOA, a TaKOX
O3HaMOMMTU 1X i3 Cy4aCHUMN MEeTO4aMN MOHTaXy CaHITapHO-TEXHIYHUX CUCTEM
Ta 3 HopmatTmBHOl ©aso 3 nuTaHb «BHYTpiWHLOrO BOAOMpoBOAY Ta
KaHanisauii.

B mMeTogmyHuMx BKasiBkax HaBegeHO NpUKIiag po3paxyHKy, NOCNigOBHICTb
BUKOHAHHA poboTn 3 AaucumnniHn  «lHxeHepHe obnagHaHHa 6yaisens:
BopoonoctayaHHs | BOOOBIABEAEHHS».

He3HaHHA iHXeHepHOro obnagHaHHA Ta METOOMK  pPO3paxyHKiB
apxiTekTopamu Ha npakTuui Npu3BoAnTbL A0 BUMHUKHEHHSI MOMWUIIOK Ha cTagil
NPOEKTYBAHHSA. ApXiTekTopun «3abyBaloTb», WO B IHXEHEepPHUX Mepexax
3HaxoaMTbCA pigMHa i BoHa noBuHHA OyTW nogaHa BcepeauHy OyauHKY
(cuctemm BogonocTavaHHA) Ta BigBeAeHa Big HbOro (CMCTeMM KaHanizauir).

ToOT0o, NpaBUNbHO 3anNPOEKTYBaTU BHYTPILLHI Mepexi MOXHa TiflbKu npu
HasIBHOCTI CXeM TpacyBaHHS BigMoOBigHMX ABOPOBUX Mepex. B uboMy Bunagky
3po3ymino, ge pobuTtn BBIO (BBOAM) Mepexi (B1!) mo GyauHKY Ta BuMMNyck
(Bunyckn) 3 6yamHky (K12, K23).

IHWa npobrema, sika TakoXX JOCTAaTHbO YacTO 3YCTPIYAETLCA Ha NpaKTUL,
OyaiBHMLUTBA, X04a i HEe Taka KpUTUYHA, — Lie HEPO3YMIHHS, WO MPUMILLLEHHS 3
CaHiTapHO-TEXHIYHMMK  NpunagaMmm  Ha  PisHUX  noBepxax  HaxaHo
pO3TallOBYBaTWU Ha OAHIN BepTUKamnbHIA OCi AN 3MEeHLEHHS [OOBXWHU
rOPU3OHTaNbHUX AOiNSAHOK Mepex. Lle 3aMeHWwuTb BTpaThu Hanopy npu poboTi
MepexX Ta BTpaTu rpowlen npu BUTOKax 3 Mepex. [pocTiwe 3abesneuntn
NOTPIGHI yxunn Tpyow.

[o uboro moxHa goaaTu we nobaxaHHsa He po3MiwaTtn Tpyou cuctem
BOAOMNOCTaYaHHA Ta KaHanisauil nopyu i3 30BHiLWHIMW CTiIHAMW BYUHKY.

1 B1 — CucTtema rocnofapcbko-NnUTHOrO BOOOMPOBOAY
2 K1 — Cuctema nobyToBoi kaHani3aw,ii
3 K2 — Cnctema OoLloBoi kaHanisauii



BuxigHi gaHi gna PIP

Ons Toro, wob y KoXHOro ctyaeHTta 6yno iHaMBigyanbHe 3aBOaHHA Ta
3aBaHHA He MOBTOPKOBANIMCb 3 POKY B piK, NpU OTPUMaHi BUXIOHUX OaHUX
3acTocoBaHO BMBIp okpeMmnx napameTpiB 3 MacuBy aHMX Y BignoBigHOCTI A0
npi3euMLLa BUKOHABLSA poboTN.

CBoe€ npi3BuLLEe — Le eanHe, WO NOTPIGHO 3HaATK CTyAeHTY npu BMOoOpI
BUXiOHUX OAHUX.

MoTpibHO BNMCaTM NO OAHIN NiTepi npi3BuLWA B KOXEH psAoK Tadbnuui
BUXIOHUX OaHUX.

B Tabnuui BuxigHnx gaHnx 23 psaku. MNpissuile, 3a3Buyan, ckrnagaeTbecs
3 MEHLUOI KifibKocTi niTep. To6To npi3suLLe NOTPiGHO BNMcaTh Aekinbka pasis, a
OCTaHHi pa3 HEMOBHICTIO.

BuxigHi gaHi go pobotun (aus. goa. A).

Ak npuknag, B Tabnuui BUXIOAHWMX OaHMX BUKOPUCTAHO Mpi3BMLLE
ABYJIALO3E.

O6G’em poboTu

B po6oTi BMKOHYETHCA rigpaBnidHUN PO3paxyHOK BHYTPILLHIX Mepex
XOMogHOro Ta  rapsiyoro  BOAOMNOCTayaHHA  (nofasarnbHa  YacTuHa),
BU3HAYaETbCA Kanidbp KBapTUPHUX MiYUNbHUKIB XONOAHOI Ta rapsiyol Boau, a
TaKoX NOTPIOHMI Hanip B CUCTEMAaX XON04HOro Ta rapsvoro BOAONOCTa4YaHHs B
roguMHy MakcumasibHOro BOAOCMOXUBAHHS MeLKaHUaMN 6yanHKy.

3HaxoanTbCs Kanibp nivunbHUKA, SIKMA BCTAHOBMIEHO Ha BBOAI Mepexi
xonogHoro Bogonposogy (B1) oo 6yauHKy Ta BTpaTM Hanopy B HbOMY.
BusHavaeTbca kanibp nivynnbHUKa, SIKUM BpPaxoBYETbCS BuTpaTa BOAW Ha
CUCTEMI rapsa4oro BOAONOCTAa4YaHHS, i TaKOX BTpaTH Hanopy B HbOMY.

BusHauyaeTbca noTpibHa MakcumanbHa MOTYXXHICTb MOMM Ha CUCTEMaXx
XOJIOHOrOo Ta rapa4oro BOOMOCTa4YaHHS.

Ha cuctemi nobyrtosoi kaHanizauii (K1), Ha Bunycky 3 OyauHKy
3Haxo4uTbCA MakCuMarnbHa po3paxyHKoBa BUTpaTa CTiYHUX BOA.

To6TO, MPOMOHYETLCS BWUKOHATWU KITHOYOBI PO3PaxyHKM Ha BHYTPILLHIX
IHXXKEHEepPHMX Mepexax XXUTMOBOro ByauHKy.

OcoonusocTi PIP

[ns 36epexeHHs Yacy Ha TBOpYy YacTuHy PP cTygeHTam NponoHyeTbes
BUKOHYBaTM BCi paxoBi pO3paxyHKM i3 3aCTOCYBaAHHAM KOMM IOTEPHUX Nporpam,
po3pobneHnx Ha kadeapi BogonoctadaHHs Ta BoaosiaseaeHHss KHYBA.



[na BUKOpUCTaHHA NPOMNOHYETLCH CiM Nporpam:

— «BuTtpaTtn Bogn» — BU3HaYEHHS MaKCMMarnbHO-CEKYHOHUX BATPAT BOAM
B CMCTeMax XOJSI04HOro Ta rapsa4oro (nogasarbHa YacTuHa) BOAOMNOCTaYaHHS;

— «BusHayeHHs BTpaT Hanopy Ha AingHKax XONno4HOro BOAONPOBOAY» —
32 MakCUMasnbHO-CEKYHOHOK BUTPATOK BOAW Ta [OOBXWHOK [LINAHKW 4SS
ctaneBux abo nonieTuneHoBux Tpyd €: YMOBHWIA OiameTp TpyOu, LUBUOKICTb
pyxy BOAW, BTPATU HaAMNopy Ha AinaHui;

— «BusHayeHHs BTpaT Hanopy Ha AingHKax rapsyoro BOAOMNPOBOAY» —
aHanoriyHo nonepeaHin nporpami A4ns insgHoOK rapsivyoro Bo4oNpoBoay;

— «BnsHayeHHs kanibpy nivnnbHUKIB BOAM» — Af1s1 CUCTEM XONOLHOro Ta
rapsidoro Bo4onpoBoay, KBapTUpHMUX Ta BYANMHKOBUX BU3HAYaETbCA Kanibp Ta
BTPaTW Hanopy B NiYnrbHUKaXx;

— «P0o3paxyHOK MOTY>KHOCTi MOMNM» — NpW BiQOMUX: BUTpaTax BOAW Ta
noTpiGHOMY Hanopi, B 3aneXHOCTi Bi4 K.K.4. ABUryHA Ta nepegadi ans cucrem
XOJI0AHOro Ta rapsvoro BoAonpoBoay (ryctvHa BOAW) BU3HA4Ya€ETbCS NOTPiOHa
MOTY>KHICTb MOMNN;

— «BusHaveHHsa 3aranbHOI roaMHHOI BUTPATU BOAU» — B 3aNeXHOCTI Bif
MaKCUMarnbHOI CEKYHOHOT BUTPATU BOAM Ta KifIbKOCTI NpunagiB BU3HAYAETHCS
roanHHa BuTpaTta CTidHoI Bogu, cuctema K2;

— «Po3paxyHOK BUTpaTM CTiYHMX BOA» — BU3HAYEHHS BUTPATM Ha
OKpeMUX AingHkax cuctemm nodyToBoI KaHanisauii, B TOMy 4Y1chi i Ha BUNYCKY 3
OyauHKY, B 3aNneXHOCTi Bil YOTMPbOX BUXiAHUX BENUYMH?,

Bumoru no ohopmneHHsi Ta cknagosi PI'P

PI'P oopmnioeTbecs Ha okpeMmnx apkywax nanepy dgopmaty A4 abo B
eneKTPOHHOMY BUMMAAI.
Bwmiwye:
— TUTYNbHWUI NUCT (auB. pgoa. b);
— BMWXIigHi gaHi gnga sukoHaHHa PIP (sk npuknag ans «Abynagse»
auve. Tabn.1 ta goa. A);
— OCHOBHY YaCTUHY (OUB. HUXYe);

4 [ins oxoumx nepeBipuTn pesynbTaTy po3paxyHkie, ckopucTaiTecsk: ABH B.2.5-64:2012. BHyTpiLLHil
BOAONpPOBIA Ta kaHanizauis; LWesenes ®.A. Tabnuui onsa rigpaBnivyHOro po3paxyHKy BOOOMPOBIAHUX
Tpy6; NykiHnx A.A, Jlykinux H.A. Tabnuui ans rigpasniyHoro po3paxyHky kaHanisauinHux mepex.



— iHOuBigYyanbHY YacTUHY (CTYAEHT obupae Ha BnacHWin poscyn Bce,
LLIO CTOCYETbCHA BHYTPILWHIX Mepex 6yanHky abo obnagHaHHA Ha
HWX: NnaH caHBy3na abo 6nok-cxemMy TENMOBOro NyHKTy, abo nnaH
BOya0OBaHOT HAacOCHOI, abo MOPIBHAHHSA Pi3HUX TUNIB YHiTa3iB, abo
cxXeMy MigkYeHHs npanbHOT MalmHn 0o mepex B1 ta K1 Towwo);
nogaeTbes y popmi pedepaty; 06’eMm 4O TPbOX CTOPIHOK.
O3HanomMnTCb 3 06NagHaHHAM Ha iHXEHEPHUX MepeXaXx XUTMOBOro ByanHKy
MOXHa, Hanpuknag, 3a nocunaHHam  https://www.dvgw.de/themen/wasser/
verbraucherinformationen/interaktives-haus



https://www.dvgw.de/themen/wasser/%20verbraucherinformationen/interaktives-haus
https://www.dvgw.de/themen/wasser/%20verbraucherinformationen/interaktives-haus

BapiaHT BukoHaHHAa PIP «ABYJIAO3E»

Tabnuys 1
BuxigHi gaHi
' NiTepu .
Ne MapameTpu ob'ekta 6yayBaHHSA npisgniLa 3Ha4eHHs Mpumitka
1 'ycTMHa BOAM B CUCTEMI XONOOHOIo A 1000
BOAONPOBOAY, Kr/Ky6.m
2 ['ycTMHa BOAM B CUCTEMI raps4oro 5 998
BOAoMpoBoay, Kr/ky6.m
3 | Kk.g. oBuryHa nomnu B cuctemi B1 Yy 0,35
4 | K.k.g. gBuryHa nomnum B cuctemi T3 n 0,75
5 | Kk.4. nepeagadi nomnu B cuctemi B1 A 0,5
6 | K.k.g. nepegadi nomnu B cuctemi T3 a 0,55
CepepgHbonoboBa BuUTpaTa rapsyoi
7 | Bogn ogHUM mMeLKaHueMm (gt mar), 3 100
1n/no6y 3HaueHHs
CepenHbogoboBa BMTpaTa XonoaHol [LOBINbHI,
8 | Bogn ogHMM MeLKkaHueM (g% mar), E 145 ANsi HaYanbHOT
n/poby PIP
9 | Kinbkictb nosepxiB (Nms), WT. A 2
10 | Bucota nigeany (Hng), m B 1,8
11 | Bucota noeepxy (Hrg), M y 3,1
12 | MewwkaHuiB B 6yanHky (U), oc. n 48
KinbkiCcTb po3paxyHKOBUX AiNsHOK
13 mMepex B1 Ta T3 B nigsani (Ha A 3
pPO3paxyHKOBOMY HarpsMKy), WT.
(NOin.no)
14 KIJ‘IbKICTI.: CaH.-TexH. Nnpuodopis B n 4
kBapTupi (Nrpus), WIT
15 Matepian Tpybu mepexi XonoaHoro 3 c C — ctans
Bogonposogy, B1
16 Matepian Tpybu mepexi rapsiioro E C C — crans
Bogonposogy, T3
17 [loBXnHa nepLloi AinaHKu B nigsani A 5
(mepexiB11aT3), M Hymebauis
18 [oBxXuHa gpyroi insHky B nigsani 5 45 Zinﬂ‘LoL:‘(
(mepexi B1 12 T3), M ' Bif, HACOCHOT
[oBxunHa TpeTboi (YeTBepTOol —
19 | wocToi) AinaHku B nigsani (mepexi B1 y 6 A0 cnoimBata
TaT3), M
20 | JoBxunHa BBOOY BOAOMNPOBOAY, M n 24
21 BenuunHa BinbHOro Hanopy y A 10
crnoxumBaya (Hr), m
29 [oBxunHa KaHani3auinHoro BMUMycky, n 12
cuctema K1, m
23 MakcumanbHa cekyHaHa BuTpaTta 3 15 Bin yHitasy

CTOKIB Big npunagy, n/c




O06’eKT NPOEKTYBaHHA

XXutnosui gsonosepxoBui ByamHOK, B skomy mellkae U=48 ociO.

CnoXMBaKTb XONOAHY BOAY B cepeaHboMy No (G ma) = 145 n 3a 4oby.
3aranbHe cepeaHe 0oboOBE CNOXMBAHHA XONOAHOI BOAM:

U x g% mai = 48x145/1000 = 6,96 m3.

CnoxwuBaloTb rapsdy Body B cepefHboMy no q"%.ma = 100 n 3a Ao0y.
3aranbHe cepegHe [o0OOBE CNOXMBAHHSA rapsiyoi BoAMW:

U x g"%.mai = 48x100/1000 = 4,8 m°.

3a KinbKiCTI0 po3paxyHKOBUX AiNsHOK Mepexi B1 B nigsani BU3Hayaemo
KiNIbKICTb CTOSIKIiB rapsiuoi Ta XonoaHoiI Boau B OyanHKy 3a OpMYnolo:

Nct = (Ngin.ng -1)x2 = (3-1)x2 = 4.

Big nomnu BignoBiaHoT cuctemMun (XONoaHoT, rapsa4vol) 40 LeHTpanbHOI BiCi
OyouHKy ige nepwa AginsHka, a noTiM Mepexa po3ranyXyeTbCsd Ha ABa
HanNpPsIMKW: 4O npasoi Ta NiBoOl YacTuHWM ByauHKy (puc. 1).

@, O O O

Puc.1

3HaxoAuMO KinbKiCTb KBapTUP B OYAUHKY:

Nks=NnsxNcT = 2x4=8.

KinbkicTb npunagiB xonogHoi Boau B OyAUHKY:

Ng1 = NksxNnpun = 8x4=32.

B KkOXHi KBapTUpi € YHiTas, AKMAW HEe BUKOPUCTOBYE rapsa4vy BoAy, i
BiANOBIAHO KiNbKICTb Npunafis, WO BUKOPUCTOBYHTbL rapsdyy Boay B
oyAauHKy, oyae:

NTt3=(Nnpun-1)xNks = (4-1)x8=24.

[ns 3HaXooKEHHA MaKCUMarbHOI CeKYHAHOI BUTPaTWU XONo4HOI BoAU
Ha BBOAi A0 ByAnHKY BMKOpUCTanu nporpamy «Butpata Bogmn».

BuxigHi gaHi: 145 n Ha poby ogHMM MelkaHueM Ta 32 npunagw.
OTtpumanu 0,51 n/c (puc. 2).

[ns BU3HAYEHHS MakCUMarnbHOI CEeKyHOHOI BUTpaTWU rapsiyoi Bogu no
OyOMHKY TakoX CKOpUCTAasMChb Liero nporpamMoto.

BuxigHi — 100 Tta 24. Otpumanu — 0,38 n/c (puc.3).

3aranbHa MakcumanbHa cekyHaHa suTparta 0,51+0,38=0,89 n/c.

BTpaTtu Hanopy Ha BBOAi A0 OyauHKy — 2,35 M, giameTp Tpyom — 32 mm.



§ Burpata soan - O X # Butpata eogu — O >
BW3HAYEHHA MBKCUMANbHIX CEKYHAHMK BUTPAT BrzHauYEHHA MBKCHMANBHNK CEKYHAHNX BHTDAT
BOJAM B 3ANEXHOCTI Bl KINbKOCTI NPUN3AIE BO/AM B 3ANEKHDCTI Bij KINBKOCTI NpUAagis
KinekicTe npunagis, wr 32 KinekicTe npunagie, wr 24

CepegHeogoBosa BMTpaTa BOAM CAHMM crioxkueaden, nfaoby 145 CepegHbogoboBa BUTpATa BOAM OQHWUM CnoMMBadeM, nfgoby (100

CekyHaHa ewTpara scam, n/c 0.38

Otpumatin pesynetat

Onexcangp Kywea @ 2021,

CekyHaHa suTpara sogm, 1/c 0.51

OTpumati pesyneTar

Onexcangp Kywka © 2021,

Puc.3

Puc.2

¥ci npaea saxnieno ¥ci npasa 3axMLLEHD

BTpaTtu Hanopy Ha BBoai Ao 6yanHky — 2,35 M, giameTp Tpyoum — 32 mm,
(pnc.4).

ik BM3HAYEHHA BTRPAT HAMOPY HA ANAHKAX X0N0AHOMO BOAOMPOBOIY

3ALANTE BUXIOHI OAHI 4719 PO3PAXYHKY

BEJTMMMHA BTPAT
HAMNOPY HA AINAHUI

2,35 M
32 MM
0,93 M/c

1. BuTpaTa BOAM Ha AinAHUI, n/c:

0,89 YMOBHWIA IIAMETP
TPYBU

2. i :
flosxuna AinaHku, M WBUAKICTb PYXY BOAM
24

NMATOMI BTPATKU

3. Matepian Tpy6: HANOPY 75,41 MM/M
® cTaneei
) nonieTuneHoBi
PO3PAXYBATH
Y
OHUCTUTH Copyright @ 2021, Onekcangp Kywka
Puc.4

lopaBnivyHMn po3paxyHOK BHYTPILLHLOT Mepexi B1
CnpolieHa cxema BHYTpIilWHbOT cuctemun B1 HaBegeHa Ha (puc. 5).

1

C1.B1-3

Ct. B1-4

Cr. B1-1 2

Cr. B1-2

Puc.5



PoapaxyHkoBui ctosik — CT. B1 — 1.

Po3paxyHKoBM HanpssMOK — Bif KBapTUpM Ha Opyromy noBepcCi
(Ct. B1 —1) go nomnu B nigBanbHOMY NpUMILLEHHI BYANHKY.

PoapaxyHok cuctemun B1 ana nponycky rocnogapCbKO-MUTHOT BUTPATU
HaBeaeHo B Tabn. 2.

TpacyBaHHS TpyO Mepexi XOnoaHoro BOAOMNpPOBOAY B MigBanbHOMY
npUMiLLeHHi BUKOHaHO Ha BucoTi 0,5 M Hag piBHeM nignoru (B napoisonauir),
HanipHUn NaTtpyboK NOMMM XONo4HOro BOAOMPOBOAY PO3TalLOBAHO Ha BUCOTI
0,5 M Hapg piBHeM nignoru.

PoaBogka B kBapTMpax BUKOHaHa Tpyboto 15 mm, 6e3 po3paxyHKy.

BTPATUW HAIMNOPY B TPYBI 15 mm HE MNEPEBULLYIKOTb 21% BIA
BTPAT HAINOPY HA PO3PAXYHKOBOMY HAIMNPAMKY. TAKMMU
3HAYEHAMW TP BUKOHAHHI HABYAJIBHOIO TMPOEKTY MOXHA
SHEXTYBATW!

BioctaHb Big cTosika 0O npwurnagy B peanbHUX XUTNOBUX OyauHKax
3a3BMyan He nepeBULLYE [AeKiNbKOX MeTpis, TOOGTO BTpaTtM Hanopy He
nepesuwatb 1,5-2 m.

BucoTta nosepxy Big nignorn Ao Nignorn LOPIBHIOE LOBXUHI MepLuol
aingaHkm 12 (3,1 m).

BucoTa nigBany Big nignoru nepworo nosepxy Ao niganoru nigsany — 1,8
M. [loBXWHa OiNaHKkn 23 cknagaeTbes 3: BUCOTU nignomy Boau 3 Bigmitkn 0,5 oo
BigmiTkmn 0,3 Hag nignoroto nepworo nosepxy 6yae (1,8+0,3) - 0,5=1,6 m Ta
AOBXWHW TPETbOI AiNsiHKM B niaBani — 6 M. Beboro — 7,6 M. 3aranbHa KinbKiCTb
AiNsSHOK Ha po3paxyHkoBoMy Hanpsamky Noin.e1. = (Nne + NOin.nd.)-1 = (2+3)-
1=5-1=4. B Tabn. 1 6yae yomupu po3paxyHkoei QifIsiHKU.

[1OBXWUHW AOiNAHOK.

12 — popisHioe BUCOTI nosepxy (3,1).

32 — cknagaeTbCs 3 ABOX YaCTUH BEPTUKANbHOI Ta rOpuU3oHTanbHoI. 23 —
7,6 M. AKLLO KinNbKiCTb noBepxiB Binblue ABOX, TO KifbKICTb NepLUNX AiNAHOK 3
OJHAKOBOK [OOBXMHOK MOXHa BU3HAYMUTU Tak N=12= Nne-1. HOBXWHU BCiX
AiNsiHOK B niaBani 6epemo 3 Tabnuui BUXiaHMX OaHUX.

[MoTpibHO nam’aTatn, Wo B Tabn. BUXiAHWMX AaHUX HyMepauia AinsiHoK
3BOPOTHA (Big NOMNM 4O HavBigAANEHILLOro cnoxmseaya)!

Mepwa, gpyra gingHka B nigsani (paxytouun Big NOMMU) 3aBXOW iCHYE.
TpeTs, yeTBepTa, N'ATa, WOCTa 3aBXan MatoTb O4HAKOBY AOBXUHY i CKINbKK X
Oyne BM3HauMTM MoXHa Tak: N=3= Ngin.na -3.

Hwkye HaBeageHO BM3HAYeHHS MakCMManbHOI CEKYHOHOI BUTpaTU BOAM
Ha OKpemux AingHkax: AinaHka 12 (4 npuvnagn) — puc.6, gingHka 23 —
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(8 npunagis) — puc.7, pinaHka 34 — (16 npunagiB) — puc.8, aginsHka 45 —
(32 npunagn) — puc.9.

ButpaTa Bcan = O X
t? P A i Burpara soan — O *
BuzHauenHn MAKCHMANEHIT CEIYHAHIX BUTPAT BU3HAYEHHA MEKCHMAEHMX CEKYHIHWX BUTPAT
ol Battu=is fmn o LA e L R EOAM B 33MEKHOCTI Big KINBKOCTI NpUNagis
Kinbkicte npunagis, wr 4 Kinekicte npunagis, wr q
CepearbogoBoBa BUTPaTa BOAM CAHMM CNOXKWBAYEM, N/ 400y 145‘ CepegHbogoboea BUTpaTa BoAM OAHUM CnoxkuBadem, n/goby 143
0.29

CexyHaHa enTparta Bcam, n/c 0.24

OTpumati pesynetat

CexyHaHa BUTpaTa BogM, n/c

OTpumaTth pesynsTat

Onekcangp Kywka © 2021,
Puc.6

¥ci npaea 3axuLLEHD

Onexcanap Kywka @ 2021,

Puc.7

¥ci npaea saxuLLeHo

CekyHaHa BuTpaTta scgu, n/c

Otpumatn pesynetat

i Burpata ecamn — O > ¢ BuTpara soam - O X
BuZHAYEHHA MEKCHMANBHWX CEKYHAHWNX BUTPAT BuzHaYEHHA MEKCUMENEHNX CEKYHIHWX BATpAT
BOAM B 3AMIEXHOCTI Bij KINBKOCTI NpUAAAIe BCAM B 3AMNEXHOCTI Bij KUNBKOCTI NpUAaLIE
KinekicTe npunagis, wr 1q KinekicTe npunagis, wr 32
CepegHeogoGoea BUTPaTa B0AN OAHMM CoxuBadem, nfaoby 143 CepeaHboaoGoBa BUTPATa BOAW OAHMM CoxMBadem, n/goBy 143
0.37 CexyHgHa BUTpaTa BogM, N/C 0.51

OtpumaTn pesynetat

Onexcanap Kywika @ 2021,

Pwuc.8

¥ci npaea 3axuLleHo

Onexcangp Kywea © 2021,

Puc.9

¥ci npaea 3axuLLeHD

11



Tabnuys 2

Po3paxyHok mepexi xonogHoro sogonposoay (po3paxyHKOBUMN

HanpsAMOK)
hy .
©
4 = (&)
| ©@2 a3 é =
c L - - . . . .
T § = 2 -% g © BTpaTtu Hanopy Ha ainsaHui, M; giameTp Tpyobu, MM; LUBUAKICTb
I
s B = 2 S 5 ] pyxy Boau, M/c
g Hg X s = £
T -y 2 o
it BUSHANEHHA BTPAT HANOPY HA JINAHKAX X070HAMC B020MPOROY X
IAIAATE BUXIIHT JIAHT J151 BO3PAXYHKY
BENTMYMHA BTPAT 0 41
1. BuTpata BoAM Ha AinAnul, n/c: HANOPY HA AINAHLI i M
10,24 YMOBHUA JTAMETP
TPYEH 20 MM
2. JIOBXWH JINARKH, M:
WBMAKICTL PYXY BOAH
12 31| 4 |0,24 T 0,75 m/c
: UTOMI BTPATH
3. Marepian 1py6: I[i]ABOPYB 102’82 MM/M
® cranes!
) nonietunenosl
POSPAXYBATH
L
QUMCTUTH — -
by .
©
4 E )
1EEEEEE
= 3 - - . . .
‘T § % 2 -% g © BTpaTu Hanopy Ha ginsHui, M; giameTp Tpyou, Mm;
g 8F = gl 3 8 LWBMAKICTb PYXYy BOAM, M/C
T cC 2 o
3 BVOAVERHA BTPAT HANORY HA JMAAL XONOEHO0 MORONPORMOYY
SAAATE BAXUIHT JAHT INA POSPAXYHKY
BENWMUMHA BTPAT |
1. Brrpara Boam wa alnsal, n/c: HANOPY HA ALIAAMLL 1144 M l
0,29 YMOBHHRA IIAMETP
vt 20 MM
2. Jonsotsa Jinwos, ¥:
UBHAAKICTD PYXY BOAMU
23| 76 | 8 |0,29 76 0,9 m/c

3. Marepian 1pyb: WBTP““ 145,81 MM/M

® cranesd
L nomeTwhesoed

POIPAXYBATH

OHICTITH |

Copynght © 2021, Onescanap Kyusty
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3akiHyeHHss mabn. 2

i B AEMIR BTPAT HANCPY MA JITRHEAX XONOIMOND BUNPCHALY X
SANAATE BUKIAHT AHT 1R POIPAXYHKY
BE/MMUMHA BTPAT 0 37
1, BUTpaTa BoM 43 AN, AV HANOPY HA ALRSHL S/ M
0,37 YMOBHWRA AIAMETP
TPYEM 25 MM
2. foaxusa lraHkm, M
WBHAKICTS PYXY BOAK
34| 45 | 16 | 0,37 05 0,69 M/c
™
3. Mareplan 1py6: Mmmom BTPATY 63,66 MM/M
® cranes!
 nomletwnesosd
PO3PAXYBATH
OMCTHIA Copyright © 2001, Onaecanpp Kywd
3 BATHALTHHR FAT HANOPY MA JUIRHCAX XONAH0 BOAFROROSY
SABARTE BUXISIHT JIAHT INR PO3PAXYHKY
BENWUMHA BTPAT 0.3
1. Burpata sogu Ha alaswul, N/ HANOPY HA [IINAKLL ' M
0,51 YMOBHUA JIAMETP
TPYE# 25 MM
2. flomscusia alnstice, M:
WBHAKICTD PYXY BOMM
45| 2 | 32 |0,51 2 0,95 M/c
MWTOMI BTPATH
3. Marepian Tpy: HANOPY 115,09 mM/M
s cranes!
| nonleTunenoal
POIPAXYRATH l
| ouncTvTH |

Copyright © 2021, Oaencingp Kywes

3aranbHi BTpaTu Hanopy Ha HanpsiMKy 3 ypaxyBaHHAM MiCLEBUX
BTpat Hanopy 0,41+1,44+0,37+0,3=2,52 m

Po3paxyHok kanibpy Ta BTpaT Hanopy B KBapTUPHOMY Ta OyAUMHKOBOMY
niynnbHUKax xonoaHoi Boaun
MakcumanbHa BUTpaTta Xono4HOT BOAW Ha BBOAI B KBapTUpY (AinsHka 12,

Tabn. 2) 0,24 nlc,

Ha BBOAI A0 OyaWHKy 3 ypaxyBaHHAM BOAW,

LL|O

BUKOPUCTOBYETLCA ANA MpuUrotyBaHHs rapsiyol, — 0,89 n/c. 3a gonomoroto
nporpamu oTpUMyeMo Kanibpwu NivnnbHUKIB Ta BTpaTh Hanopy B HMX (puc.10 Ta

puc.11).

BuaHavueHHA Kaniop
o ———————. .

A BTPaTM Hanop
o
 Berrp WS
15 =
=D

BuaHayeHHA Kanibp
A

CE= )

20

13

4.1

Puc.11




Po3paxyHoOk Heo6xigHOro Hanopy noMnu B Mepexi XonogHoro
BOoAonpoBoay

PospaxyHok (puc.12) BukoHaemo 6e3 ypaxyBaHHS rapaHTOBaHOro Hamnopy
B MICbKi/i MepeXxi Ta BTpaT Hanopy Ha BBOAI BOAONPOBOAY A0 OYANHKY.

HeobxigHnn Hanip cknagaetbCcs 3 BUCOTWU MigMOMYy BOAW, BIiNTbHOrO
Hanopy y crnoXxwuBada Ta BTpaT Hamnopy B Mepexi Big noMnu Ao HanbinbL
BiAaneHoro Ta BUCOKO po3TalloBaHOro obnagHaHHs.

Bucorta nignomy Boan (Hn = Hpc + (Nms- 1) X Hns + Hna - Nnown). Big nomnu
B nigBanbHoMy npumMiweHHi (hnown = 0,5 M, Hag nignorow) nogaya 4o AyLOBOI
CITKM BaHHW Ha BepxXHbOMY noeepci (Hoc = 2,2 M, Hag piBHEM nignoru).

Bcboro: 2,2+3,1+1,8-0,5=6,6 m.

apaMeTpH NoMnu

' Berpara O <)

' Manip 190 )

‘ K nepeasd 05

e 546.62

‘ TyClumia 002w 1000 (i)

P axynarw i | Puc.12

BinbHut Hanip y crioxusaya. 3a BuxigHuMmun gadnmm (Hr) — 10 m.
Bmpamu Harnopy (Ah) y eHympiwHil mepexi xornod0Ho20 8000rpo8ody

(mabn. 1) — 2,52 m.
Bceboro: AH=Hn+Hi+ Ah=6,6 + 10 + 2,52 = 19,12 m.

FiapaBniyHun po3paxyHoOK nogaBasribHOI YaCTUHU BHYTPILUHbLOI MepeXi
T3

CnpolieHa cxema BHYTPiWHbLOI cucTtemun T3 (NogaBanbHa YacTuHa)
HaBefeHa Ha puc.13.

1
Cr. T3-3
Cr. T3-1 Cr. T3-4
' 2 Cr.T3-2
\J Ny
3 4
5

Puc.13
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PoapaxyHkoBui ctosk — CT.T3 — 1.

PospaxyHkoBMiA HanpAMOK — Big KBapTUpM Ha Apyromy noBepci
(Ct. T3 - 1) oo nomnu B nigBanbHOMY NPUMILLEHHI OYONHKY.

PospaxyHok cuctemu T3 gnsa nponycky rocnogapcbKO-MUTHOI BUTPaTH
HaBegeHo B Tabn. 3.

TpacyBaHHa Tpyb Mepexi rapsqoro BOAOMNpoBOoAy B MigBanbHOMY
npuMiLLeHHi BUkOHaHO Ha BucoTi 0,8 M Hag piBHeM nignoru (B Tennoisonsuir),
HanipHUn NaTpyboK NoMNM rapsivoro BO4OMNPOBOAY PO3TaLLOBAHO HA BUCOTI
0,5 M Hapg piBHeM nignoru.

PoaBogka B kBapTMpax BUKOHaHa Tpyboto 15 mm, 6e3 po3paxyHKy.

NP BUKOHAHHI HABYAJTBHOI O NMPOEKTY BTPATAMU HATTOPY B
MOMELLKAHAX CIMOXNBAYIB 3HEXTYBAJIA!

BucoTta nosepxy Big nignorn 0O nignorn OOPIBHIOE OOBXWHI LiNISHKM
12 (3,1 m).

BucoTa nigBany Big nignorn nepworo nosepxy Ao nignoru nigsany —
1,8 m.

HoBXnHa OinsHKn 23 cknagaeTbcd 3: BUCOTU nignomy Boau 3 BigmiTku 0,5
po BigMmiTkn 0,3 Hag nignoroto nepworo nosepxy, é6yae (1,8+0,3) —0,5=1,6 m
Ta JOBXWHM TPETbOI AiNnsHKM B nigsani — 6 m. Bcoboro — 7,6 wm.

KinbkicTb po3paxyHKoBUX [LinsgHOK Ans cuctemmn T3  (nogaBanbHa
YyacTuHa) cniBnagac 3 KinbKiCTH po3paxyHKOBUX AiNSTHOK Ha cuctemi B1, a came:
yomupu.

Hwkye HaBedeHO BM3HAYEHHS MaKCcMMarbHOI CEKyHOHOI BUTpaTU BOAMU
Ha oKpeMux pfinsHkax: AainaHka 12 (3 npunagu) — puc.14, ginsHka 23 —
(6 npunagis) — puc.15, pinaHka 34 — (12 npunagis) — puc.16, ginsHka 45 —
(24 npunagu) — puc.17.

Br3HaYeHHA MAKCHMANBHWN CEKYHAHWX BUTpRAT BusnauenHn LSS B AT LY
BCAM B 33NEXHOCTI Bij KiNBKOCTI NpUNagie BOAK B 3ANEXHOCTI BIA KINBEKOCTI NPUNELIE
KinekicTe npunagie, wr 3 Kinekicte npunagis, wr 8
CepegHbogoBoea BUTPATa BOAN OAHMM CoxMBadem, n/goBy 100 CepeaHboaoboBa BUTPaTa BogN O4HWM CnoxmBauem, n/aocby  [100
CekyHgHa BMTpaTa Bogm, n/c 0.19 CexyHaHa BuTpaTa Bogn, n/c 0.22
OTpumatin pesynsTat Otpumatn pesyneTtat
Onexcangp Kywka © 2021, Onexcanap Kywka € 2021,
p Puc.14 vo Puc.15
¥ci npaea saxuLyeHo €I NPagd 3axWULLEHo
i Burpara soamn - ] X i
BuzHaueHHA MEKCHMANBHWX CEKYHAHWX BUTPET Bu3HauEHHA MAKCUMANBHIX CEKYHAHWX BATPaT
BOAW B 33MEXKHOCTI BiA KINBKOCTI NprAagis EOAW B 3aNEKHOCTI Bij KLNBKOCTI Npuiagie
KinekicTe npunagis, wr 12 KinekicTe npunagis, wr 24
CepegHbogoGoBa BUTPATA BOAW OAHWUM CNoxMBaden, nfgoby 100 CepegHbogoBoBa BATpaTa BOAN OZHUM cnioxneaden, n/goby 100
CekyHaHa BMTpaTa Bogw, n/c 0.28 CekyHgHa BUTpaTa BOAM, N/C 0.38
OTpumati pesynstar OTpumati pesynetar
Onekcangp Kyweka © 2021, Onexcangp Kywka @ 2021,
i Puc.16 - Puc.17
¥ci npasa 3axMLLEHD ¥ci npasa 3axuLLEHT
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Tabnuys 3

Po3paxyHok mepexi xonogHoro sogonpoBoay

(po3paxyHKOBMM HanpsAMOK)

s |3
E E 2o
= |2 |23 2c¢
E: = 9 ) S E‘ BTpaTtu Hanopy Ha ainsaHui, M; giameTp Tpyou, MM; LUBUAKICTb
s =i
P = 5 3 pyxy Boau, m/c
S| 2 |25 E%¢%
:IO: a | = @
(m
1 2 3 4 5
S5 SHIHAE BTPATHAMOPY HA QUFHKAL MIPRNOTD 30000 POBITY
iii\,';&i"f- BAXIIH] JAHD [1N13 POZPAXYHKY
BENVMETHA BTPAT
1. BATaTa BOAN HB AL, A/C HATIORY HA [l 015 5 M
019 YMOBHV [JIANETP
TPYEH . 20 MM
2. [loasmma jinsen, N WBHAKICTE PYXY EO/M
1231 | 3 [019 Bl ] 0,8 mM/c
o e TMTOM] BTOATH
3. Maregian Tpy6 HATIOPY 148,06 MM/M
& craneal
I noaleTMaeHos|
B03PAXYBATA
| QUICTHTH Ceopynight @ 2021, Grewcangp Kyua
3aKiH4YeHHs1 mabnuui 3
2 Fl ® o
z | @303 37
I -~ . . . . .
-5[ § S| 8 o g © BTpaTu Hanopy Ha AinsHui, m; giameTp Tpyou, MM; LUBNAOKICTb
I 7 ¢
2| 28z 8 353 pyxy Boam, M/c
S g E <5 2E
5| <%~ 885
T = 2
1 2 3 4 5
'—J_ EVEAERHE BTPATHANORY HA JNR-RAX TP OB3000NFCEO
JANATE BAXIAHI AAHT AANA PO3PAXYHKY
BE/IAMPA BTPAT
1, BHICaTS @O Ma U nmel, A/ HANOPY HA SLNAHLY 1,81 M
0,22 YMOBHMH NIAMETP
- vttt 20 MM
2, Noosumn alamms, 0 WEHSKICTE PYXY BOSH
23| 7,6 6 |0,22 7] 0,93 M/c
T IR TIMTOM] BTPATH
3. Matepian Tpyd: HATIOPY 198'5 MM/M

% cranesl

2 noalemaescal

POZPAXYBATA

CUACTATH .
= Capyeight € 2021, Qeavca-ap Kyasa

16



o EMUAUEHHR AT HATIORY HA ANTBGAR 1O 14000 SANNE0EOL
FAJNATE BIAJHT JAHL LNA POIPAXYHKY
1, Burpara oo Ma gnmiy, we:

e
|
0,28 |

2. Jossima Llomn, M

3akiHyeHHs mabn. 3

EE/IVRMHA BTPAT
HATIOPY HA JLTAHLL

0,38 m
YMOBHME [IAMET P 25
TPYEH MM

PR ERATLIAL WBHIKICTL PYXY BOSM
34| 45 | 12 |0,28 W3 1 0,67 M/c
. DS FUTOMI BTPATH
3. Matepian Toyo: HATIOPY 70,93 MM/M
® caneal
L nouermiaencs|
POIPAXYBATH
OUHCTATA )
Copynight © 30321, Ormezap Kywes
:‘{ TATHAN T PR MADYCEY MA B EHEAK TOPR010 BN P00
SANANTE SMXILHL OAHL N7 POIPAXYHKY
BE/WRSHA BTPAT
1. Burpara soan wa Klseny, a/c: HANOPY HA JNAHGI 0 7 3 1 M
.3 | YNOBHW [JIAMETP
TRYEM 25 MM
1. [oEsHa ANAHIN, M. KICTH PYXY BON
45 | 2 | 24 |0,38 i , _ 0,91 m/c
3, Marepean Y0 ﬂﬂ% i 130,64 MM/M

® caneal

O nona@rwaekos!

l CHICTHTA 1

PC3PAXYBATH

Copyrgit © 202), Ovewcavgp Kyama

3aranbHi BTpat Hanopy Ha HanpsiMKy 3 ypaxyBaHHAM MiCLLEBMX
BTpat Harnopy 0,55+1,81+0,38+0,31=3,05 m

Po3paxyHok kaniopy Ta BTpaT Hanopy B KBapTUPHOMY Ta OyANMHKOBOMY
niyMnbHUKax rapsivyoi Boau

MakcumanbHa BuTpaTa rapsidol BoAu Ha BBOAI B KBapTupy (4insHka 12,
Tabn. 2) 0,19 n/c, Ha Bxoai Ao Bogonigirpisava — 0,38 n/c.

3a gonomoro nporpamMn oTpuMyemMo Kanibpu nivmnbHUKIB Ta BTpaTH
Hanopy B Hux (puc.18 ta puc.19).

BusHaueHHs Kanibpy
» >

Ta BTpaTH Hanopy
KPHABNACTUX

. »
NiYMNBHUKIB BOAM

17
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Po3paxyHOK Heo6xigHOro Hanopy NOMMNU B MepeXi rapa4voro
BoAomnpoBoAy

PospaxyHOk BMKOHAaeMo 0e3 ypaxyBaHHSA rapaHTOBaHOro Hamnopy B
MICbKiA MepeXi Ta BTpaT Hanopy Ha BBOAi BOOONPOBOAY A0 OYAMHKY.

HeobxigHnin Hanip cknagaetbCss 3 BUCOTU MigAOMY BOAW, BIifIbHOrO
Hanopy y cnoXxwpada Ta BTpaT Hanopy B Mepexi Big nmomnu OO HanbinbLu
BioAaneHoro Ta BUCOKO po3TalloBaHOro obnagHaHHs.

BucoTa nignomy Bogu. Big nomnu B nigBansHomy npumiwleHHi (0,5 m Hag
nianoror) nogada 4o AYLWOBOI CiTKM BaHHM (2,2 M Haf piBHEM Mignoru apyroro
nosepxy). Bevoro: 2,2+3,1+1,8-0,5=6,6 m.

BinbHut Hanip y crioxusaya. 3a BUxigHuMmn gadHnmm — 10 m.

Bmpamu Haropy y 6HympiWHil Mepexi 2aps4o020 8000rMposody
(mabn. 3) — 3,05 m. Beboro: 6,6+10+3,05=19,65 m.

|-
| Mapamerpn nownw

L
KA nepensui | 0SS

177.67

Pwuc.20

Cuctema BHYTpPilWHbLOI NoGyTOoBOI KaHanisauii (K1)

MakcumanbeHa 3aranbHa BuTpata Bogm B 0yanHky cknagae 0,89 n/c (gus.
po3ain «O6’ekT NpoekTyBaHHAY ). KinbKiCTb KaHanisauiiHUX CTOSKIB B OyaMHKY —
YoTMpU. [10 KOXKHOro 3 HUX Hagxo4uTb BoOAaA BiJ BOCbMWU CaHITapHO-TEXHIYHUX
npunagis, ToA4i B cepegHbOMy BUTpata B OCHOBI  KOXHOro CTOsKa
0,89/4 = 0,22 nlc.

BignosigHo po [OABH B.2.5-64:2012. BHyTpiwHin BOgONpOBI4 Ta
kaHanizauia. YactuHa 1. lNpoektyBaHHA. — KuiB: MiHperioH YkpaiHn, 2013. —
113 c., Tabn. 10-13] Bci Tmnn Tpy6 giametpom 100 — 110 mm (B 3aneXHOCTI Big
mMartepiany Tpybu), a came: nonieTuneHoBi (HU3bKOro abo BUCOKOrO TUCKY),
NONIBIHINXNOPWAHI, NONINPOMINIEHOBI, YaBYHHI NPONYCTATb TaKy KiNbKIiCTb BOAM i
npy KyTi NpuegHaHHSA NonoBepxoBoil Tpybu ao ctosika 90°.

18



MpuinMaemo 0O MOHTaXy nosieTuneHoBi Tpybu HM3bKOro TUCKYy. [lpu
MOHTaXi CUCTEMM BHYTPILIHBbOI KaHanisauii NnoTpibHO KepyBaTUCb BUKNAAEHUM
B [ABH B.2.5-64:2012., po3ain 19].

PeBisii obnawTyBaTn Ha BCix cTosikax Ha 1, 2 noBepxax Ha BUCOTI 1 M
Hag piBHEM nignorn. BuTsxHy 4YacTMHY KOXHOrO CTOsiKa BUMBOAUTWM Haf
NnokpiBnet Ha BUCOTY He MeHwwe 0,3 m.

3a HeobxigHOCTI, nNopy4 3 CUGOHOM BaHHU (MOXIMBO BUHUKHEHHS
BaKyyMy i «3puBY CU(OHa») BCTAHOBUTU KnanaH Ans aBTOMaTUYHOrO BMYCKY
NOBITPSI B CUCTEMY (BaHTY3).

B nigBanbHOMY NpPUMILLEHHI TOPU3OHTanbHI AiNAHKM 3MOHTYBaTU Ha
Bucorti 0,2...0,3 M Hag piBHeM 4yucToro nony. Tpybu npoknactu 3 yxunom 0,02
[0 BUMYCKYy 3 ByAnHKY. 3 OyOuHKY 3poOuTU OOWMH BUMYCK B CTOPOHY MICLKOI
Mepexi, giametpom 100 Mm.

besnocepefHb0 Yy  30BHIWHBLOI  CTiHM  MiABafibHOrO  MNPUMILLLEHHS
3MOHTYBATU NPOYUCTKY.

Ha ropusoHTanbHuX AdinsHkax nigsany BCTAHOBUTM MPOYUCTKU TakuUM
YMHOM, WO6 MaKcMmarnbHa BiACTaHb MK NpoYMcTKamm He nepesuwyBana 10 m,
Ta Bi OCTaHHbOI 3a PYXOM BOAM MPOYMCTKM OO0 HaWBNMXKYOro ABOPOBOrO
0ornagoBOro Konoas3s BigcTaHb TakoX He nepesuyBana 10 m.

B ueHTpanbHin 4YacTuUHI NpPUMILLEHHA TEensioBOro MyHKTY BCTaHOBUTU
Tpan, Bo4a 3 9KOro notpanfistTume 4o NpUAMKY, 3BiAKM APEHaXXHOK NMOMMO Mo
oKpeMin KaHanisauinHin Tpybi, aiametpom 50 MM, BigkayyBaTUMETbCH A0
HaNBNMXXYoro OrnNs40BOro KONOAA3S.

3HaxoauMo 3ararnibHy roAuvHHY BWUTpaTy BOAW Bi4 MakCcUManbHOI
CEKyHOHOI BUTpaTu Boam no 6yamHky (puc.21).

BBEAITH BMXIAHI OAHI ¢

1. 3aranoHa purpara soamw, n/c: ¢ c

0,89 j

O
2, Kinbx_l}'m npunagise, wr: O O ° o o o o o °

EL

( JATANBHA TOAWMHHA BUTPATA BOAW:

:ouuc1wrw

11,58 M3

Copynght © 2021, Caexcaigp Kywixa

Puc.21
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PospaxyHkoBy BuTpaTy BOAM B KaHanisauiiHOMY BWMNYCKY 3 OYyAWHKY
3Haxo4Mmo 3a Nporpamoto «Po3paxyHOK BUTpPaTK CTiYHUX Boa» (puc.22).

Puc.22

BHyTpilWHA Mepexa 3nMBOBOI KaHani3auil BiACYTHS B 3B’SI3KY 3i CKATHOLO
nokpienet OyamHky. [ouwoBa Boga 3 gaxy BigBoauTbCca No Tpybax, LWo
po3TaLLOBaHi 330BHi ByaMHKY.

Mepexa B2 (npotunoxexHa) BIiACYTHA B OyAWHKY, TOMYy L0 Y
gignosigHocTi go [ABH B.2.5-64:2012., Tabn. 3] ana xutnosux 6yauHKiB 3
BUCOTOK [0 26,5 M obnawTyBaHHA BHYTPILUHBOI MPOTUMOXEXHOT Mepexi
HenoTpibHO. BnucoTta po3paxyHKOBOro XUTNoBOro 6yanHky meHwe 10 m.
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BuxigHi gaHi ansa BukoHaHHAa PI'P

JloOamok A

a 0 B r A e € X 3 n i T i K n M
H 0 n p c T y [09] X U y LI uw | S b
['ycTuHa BOgu B cucTeMmi
xosiogHoro sogonposoay, | A [1000|999 |1000| 999 1000|999 [1000| 999 [1000| 999 [1000| 999 |1000| 999 |1000| 999
Kr/ky6.M
Te came, rapsoro B | 997 | 998 | 997 | 998 | 997 | 998 | 997 | 998 | 997 | 998 | 997 | 998 | 997 | 998 | 997 | 998
BoAonposoay, Kr/kybo.m
KKkA. pBaryHanoMmi s |y | 4 g5 |0 85( 0,75 |0,65| 0,55 [0,45/ 0,35 | 0,3 | 0.4 | 05| 0.6 | 0,7 | 0.8 | 0,9 |0.85|0,65
cuctemi B1
Te came, T3 n;os|o45| 0,4 |0,55| 0,6 |0,65| 0,7 |0,75| 0,8 |0,85| 0,9 |0,95|0,55|0,65|0,75 (0,85
Te came, B1 A| 05 |0,45| 0,4 |0,55| 0,6 |0,65| 0,7 |0,75| 0,8 |0,85| 0,9 |0,95/0,55|0,65|0,75|0,85
Te came, T3 n|0,950,85|/0,75|0,65|0,55|0,45/0,35|/0,3| 0,4 |05 06 |0,7| 08 |09 |0,85|0,65
CepenHbogoboBa
BiTPaTa rapstol Boau 3| 100 |105| 110 |115| 100 |105 | 110 |115| 100 | 105 | 110 | 115 100 | 105 | 110 | 115
OHUM MeLLKaHLEM,
n/poby
Te came, xonogHoO! BOAU
OOHUM MELLUKaHLEM, E|170|165| 160 | 155|150 |145| 140 | 135|170 |165| 160 | 155 | 150 | 145 | 140 | 135
n/poby
KinbkicTb noBepxis A|l 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5
Bucota nigsany, m B|17 (18|19 | 2 |21 (22|23 2425|2423 |22|21| 2 19|18
BucoTta nosepxy, M Y| 25(26|27 (28|29 3 |31|32(33|34/35/34(33/32|31]| 3
MeLwkaHuiB B 6yamHky, oc. |J1| 20 | 22 | 24 | 26 | 28 | 30| 32 | 34| 36 | 38| 40 | 42 | 44 | 46 | 48 | 50
KinbkicTb po3paxyHKOBUX
AiNsHOK mepex B niggani, |A| 3 4 5 6 3 4 5 6 3 4 5 6 3 4 5 6
LUT.
KinbKicTb caH.-TexH. 0l 4 5 4 5 4 5 4 5 4 5 4 5 4 5 4 5

npubopiB B KBApPTUPI, LIT
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3akiH4eHHs1 000. A

w
s

Martepian Tpybu mepexi
xonogHoro sogonposogy, |3 | C M C M C M C M C M C M
15 B1°

xK n
T y ¢ X L Y L L o a b
C

Te came, rapsa4oro

E| N C M C M C M C M C M C M C M C
16 Bogonposogy, T3

[loBXWHa nepLuol AinsHKK,

17 M Al 2 (25| 3 |35| 4 (45| 5 2 25| 3 |35 4 |45 5 25| 5

[oBXnHa gpyroi QinsHku,

18 M B| 5 |45 4 |[35| 5 |45| 4 |35| 5 |45 4 (35| 5 (45| 4 |35

[loBXWHa TpeTbOl,
4YeTBEepPTOl, HACTYMHNX Y| 4 5 6 7 4 5 6 7 4 5 6 7 4 5 6 7
19 OINAHOK, M

[loBXnHa BBOAY n

10 (11| 12 | 13| 14 | 15| 16 | 17 | 18 | 19| 20 | 21| 22 | 23| 24 | 25
20 BoJoOMNpoBoay, M

BenuynHa BinbHOro A

10 |11 | 12 (13| 14 (15| 16 |17 | 18 |19 | 20 | 10| 11 |12 | 13 | 14
21 | Hanopy Y cnoxuBa4a, M

J[loBXWHa KaHani3auinHoro n
22 BUNycky, mepexa K1, m

MakcnmanbHa cekyHaHa
BUTpaTa CTOKIB Bif 3(15(16|1,7 /1815|1617 /18|15 |16 |17 18|15 16| 1,7 |1,8
23 npwunaay, n/c

5 C — ctanesi Tpyou, 'l — nonieTuneHoBi Tpyou



JHonaTtok b
3pasok TUTYNbHOro apkyLua

KUIBCbKUA HALIOHATIbHUW YHIBEPCUTET
BYOIBHULUTBA TA APXITEKTYPU

BOOOMNOCTAYAHHA TA BOAOBIABEOEHHA

PO3PAXYHKOBO-TPA®IHYHA POBOTA

IHXeHepHe obnagHaHHs Byaisernb

Ha Temy: PO3PAXYHOK BHYTPIWHIX MEPEX
KNTINOBOIO bBYAUHKY

CtyaeHTa (kun) Kypcy rpynu

(nidnuc)

KepiBHUK

(Mpizsuwe kepigHUKa)

Kuis — 202.. pik
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