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BCTYVYII. 3AT'AJIBHI IOJIOKEHHSA OO0 BUKOHAHHSA
PO3PAXYHKOBO-TPA®IYHOI POBOTHU

BukonanHs po3paxyHKOBO-rpadiqyHOI poOOTH CHpHsE OTPUMAHHIO CTYACHTOM

HaBHKIB IMPOCKTYBAHHA Td PO3PAXYHKY BOI[OBiI[BiI[HI/IX MCPCIK Ta CIIOPYId HA HUX Ha
OCHOBI TCOPCTUIHHX 3HAHb, OTPUMAHUX 3d YdC HaABYAHHAI.

3HaHb

Metoro po3paxyHKOBO-TpadiyHOT pOOOTH € HaBYaHHS BHUKOPHUCTAHHIO ITMX
y CaMOCTiiH1i poOOTi, IpU BUPIIIEHHI KOHKPETHUX 1HKEHEPHHUX 3a/1a4.

3aBnanna s BukoHaHHsa PI'P ta 3apavi, mo BupimymTbes npu il
BUKOHAHHI

Buxigni nani 1is po3paxyHKy BHa€ BUKJIaAad. s MpoeKTyBaHHS CUCTEMH

BOJIOBIZIBEJICHHS HEOOX1THO MaTH TaKi OCHOBHI MaTepiaju:

)

2)
3)

)
2)
3)
4)
S)

6)
7)

3aTBEpKEHUIN MPOEKT IUIaHyBaHHsS TepuTopii B Macmtadi 1:10 000 — 1:5 000
JUTSL MICT Ta cenuI 3 ropu3oHTaxsiMu yepes 0,5-1,0 m;
JIaH1 PO HOPMHU BOJIOBIIBEJICHHS CTIYHOI PIIUHM Ta MIUIBHOCTI1 HACETICHHS;
reoJIOrTIYHl Ta TIAPOJIOTIYHI JaHi MpO IPYHTHU Ta MiA3€MHI BOJU B pailoH1
MPOEKTYBAHHS.

[Ipu npoekTyBaHHI BOJOBIJBITHUX MEPEK BUPILIYIOTh TaKi 3a/1aui:
BHU3HAYaIOTh OaceiiHu KaHaJi3yBaHHS;
HaMI4YaloTh TpacyBaHHS BOJOBIIBIIHOI MEPEXI;
BHU3HAYAIOTh PO3PAXYHKOBI BUTPATH JJIsi PO3PAXYHKOBUX JUISTHOK MEPEXKI;
BH3HAYAIOTh 1 HA3HAYAIOTh HayalbHy MIMOUHY 3aKJIa/laHHs TpYO;
BUKOHYIOTh T1ApPaBIIYHUN pO3PaXyHOK 1 KOHCTPYIOBAaHHSA BOJOBIABIIHOI
Mepexi;
MPOEKTYIOTh MO3/10BXKHI MPoQ 111 BOJIOBIABIIHOI MEPEXi;
MIPOCKTYIOTh CIIOPYJX Ha BOJOBIIBIIHOT Mepexki (HACOCHI CTaHIlli MepeKayKku,
OTJISIIOB1 Ta MepenajHi KoNosu31, TI0KepH, pO3MOALUIbY1 KAMEPH, BUITYCKH).

00’eM i cki1ax po3paxyHKOBO-rpaiuHoi podoTH
Po6ora CKJIaJIa€ThCS 3 IBOX YaCTHH: rpadiyHoi Ta

PO3pPaxyHKOBO-TIOSICHIOBAJIBHOT 3aITUCKHU.

Y po3paxynxoeo-nosacuioeanvuiii 3anucyi TOBUHHI OyTH BHKJAJEHI Taki

IIMTaHHA:

)
2)

3)
4)

S)
6)

BUX1/IHI 1aH1 (3aBJaHHS HA IPOEKTYBAHHS);

po30uBKa Ha OaceilHu BOJOBiABEACHHS, BUOIp 1 OOIPYHTYBAaHHS CHUCTEMHU Ta
CXEMH BOJIOBIJIBEJICHHS;

BUOIp MICIS pO3TallyBaHHS TOJIOBHOT HACOCHOT CTaHIIli, MJIOIAJKA OYUCHUX
CHOPY/I 1 BUJly TPACYBaHHS MEPEXKI;

BHU3HAYEHHS PO3PaXyHKOBUX BUTPAT CTIYHUX BOJI;

BHU3HAYEHHS MOYATKOBOI INIMOMHU 3aKJIaJIaHHsI KOJIEKTOPA;

TIPaBITYHUN PO3paXyHOK MOOYTOBO-BUPOOHUYOT MEPEK1 BOJIOBIIBEICHHS;



7) TigpaBIiuyHUNA PO3paxyHOK OJHIET 31 CIIOPYA HAa MEPEXI (IOKepy, MepernajHoro

KOJIOJI51351, PO3MOUIBYOT KaMepu a00 BUITYCKY);

8) CIHCOK PEKOMEHOBAHUX JIKEPET.

Po3paxyHKOBO-MIOSICHIOBaJIbHA 3allMCKa TIOBMHHA OYTHM pO3JpyKOBaHa Ha
KOMIT'10Tepl 3 OjHI€l cTopoHU apkyma dopmaty A4. TekcT npykyerbes mpupTOM
Times New Roman; po3mip mpudty 14 nt; mikpsakosuii intepsai 1,0 abo 1,5 psaka;
BUPIBHIOBAHHS TEKCTYy — MO IMIMPUHI; HAa3BU PO3JAUIIB — MO ILEHTPY, HAMIBXKUPHE
HauepTaHHs. [loms apkyia: BepxHe Ta HUKHE — 2 cM; ipaBopyd — 1-1,5 cm; miBopyd — 2,5
cM. AO3ai B TEKCTI BIICTYMarOTh BiA rpaHuili Tekcty Ha 1-1,27 cm. Hymepaiiito
apKyllliB TMOSCHIOBAJbHOI 3alMCKU MPOCTABISAIOTh B IPABOMY BEPXHbOMY KYTI
apaOcbkumu 1udpamu 06e3 Touku. Bcei gopmynu moBuHHI OyTH MpeacTaBlieHI
CIIOYATKY B 3arajlbHOMY BUIJISII1 3 MOBHUM NEPENIIKOM BCIX MO3HAYEHb, a MOTIM iX
po3paxyHok. DopMyiIn HyMEPYIOTh B Mexax po3auty. Homep Gopmynu ckinagaerbes 3
HOMEpPY pO3AUTY Ta TMOPSAKOBOrO HoMepy GOpMyiaud B I[bOMY PO3IUIL, IO
pO3AUIAIOTECA Kparkoto. HoMep dhopmynu po3miniyoTh Ha piBHI POPMYIIH B KPYTIIUX
CKOOKax B KpallHbOMY MPABOMY MOJI0KEHHI.

3pa3oK TUTYJIBHOTO apKyllla MPeACTaBICHUH Y J0JaTKy A.

Buxingui gaHi ans po3paxyHKy IpelcTaBlieHi B 1ogaTky A. 1.

O0cHr i ckian rpaivyHoOl YaCTHHH

1) rennman  HacenmeHoro mnyHkty M 1:10000, nHa miaHi BkazaTu MiCle
pO3TallyBaHHs TUIOIIAJKUA OYHMCHOI CTaHIlii, HAHECTH IMOOYTOBY MEPEXKY Ta
OCHOBHI CIIOpYAH Ha Hii. ['eHman opopmitoeTsest Ha apkyiri gpopmary A3 (3a
nonomoroto rpadiunoro pegakropy AutoCAD).

2) mpodim KosneKTopiB, Myep, 1:100, Mo, 1:10000 (1:5000), BukpecatoroThes 3a
pe3yJIbTaTaMM TiAPABIIYHOTO PO3PAXyHKY Ha apKyIlli MUTIMETPOBOTO Marepy
dbopmaty A3 abo 3a nornomororo rpadignoro pegakropy AutoCAD.



1 PO3PAXYHOK BUTPAT CTIYHOI BOJU BIJI HACEJIEHHS TA
HPOMIIIAIIPUEMCTB

1.1 Po30uBKa Ha OaceilHU BOAOBiABeAeHHSs, BUOIp CHCTEMH i cxeMH
BOJOBiIBeICHHS

Mesxi 6aceitHy BOJOBIBEICHHS, SIK MPABUJIO, BIMIOBIIAIOTH JIHISIM BOJOILIIB,
KOp/IOHIB 3a0yA0BH, BOJHUM MoTOKaM. [Ipu miuockomy penbedi MICIHEBOCTI MEx1
OaceilHiB MpU3HAYaI0Th, BUXOASYH 3 YMOBHU MOKJIMBO OLTBIIOTO OXOIUICHHS TEPUTOPIi

CaMOIINIIMBHOIO MCPCIKCIO.
5| 1 17 17 | :
I
I
[}
i

Mexa

Oaceiina 1
N\

ITPUKJIA/L. Po36uBaemo BCIO
TEpPUTOPII0 MICTa Ha JiBa
Oaceiinn BOJIOBIJIBEJICHHS,
OCKUIbKH MICTO PO3TalllOBaHE
1o 000x Geperax piuku

(puc. 1.1).

Mexa
Oaceiina 2

Pucynox 1.1 — bacelinu Bo10BIIBEICHHS

1.1.1 Cucremu BOOOBIIBEACHHS
Bubip cucreMu A NOpPOEKTyBaHHS TMOBHUHEH OYTH NPUHHATHA IUIIXOM
CaHITapHOTO Ta TEXHIKO-€KOHOMIYHOI'O MOPIBHSHHS KOHKYpPYIOUMX BapiaHTiB. s
BOJIOBI/IBE/ICHHSI HACEJNEHUX IYHKTIB 3aCTOCOBYIOTH 3arajibHOCIUIABHY, MOBHY YH
HEMOBHY PO3AUIbHY Ta HAMIBPO3AUIbHY cucTeMy. /s crpoieHoro Bubopy cuctemMu
MOKHa ckopucTtatucs tabnuiero 1.1.
Ta6muis 1.1 — Bubip cuctremu BOJOBIBEICHHS

CucreMu BOIOBIIBEICHHS
[TapameTp 3arajbHO- pO3/lIbHA HaIliB-

CIIABHA | HEIOBHA | IOBHA pO3/lIbHA
[ToBepxoBicTh 320y J0BU > 6 — —
ButpaTa BOIHUX NPOTOKIB, M/c > 5 > 5 <5
Kinskicts PHC <3 >3 —
JIOB3KHMHA 3aMICBKOTO KOJIEKTOPA, KM <1 — —
[HTEeHCUBHICTD JOIIIB Cepenns |Heenuka| Benuka Hesenuka
KinbKicTh MEIIKaHI[IB — <5000 — —
3a0pyAHEHICTh BOJOUM OnnakoBa OpnnakoBa | Halimenina
KamiranpH1 BKIaaeHHS Cepenni Haiimenmri Haii01np1m
[TpOoTsKHICTh MEpex HaiimeHnma - ‘ [Tpubnu3HO ogHAKOBA

3rigno BuMmor JIBH

[1] Oynp-sika cucTeMa BOJIOBIIBEJACHHS TOBHUHHA

3a0€3MeUYnTd OYUCTKY HAWOUIbII 3a0pyAHEHOI YaCTUHU TMOBEPXHEBOTO CTOKY (HE
MeHme 70 % piYHOrO CTOKY JJii JKUTJIOBUX TEpUTOpid). 3 1i€i TpUYUHU
3araJlbHOCIUIAaBHY CUCTEMY 3aCTOCOBYBATH HE PEKOMEHY€ThCSI.




1.1.2 Cxemu BOIOBIABEICHHS

Bubip cxemu BOJOBIIBEICHHS BHU3HAYAETHCS TOJIOBHUM YHHOM peiabedhoM
MICIIEBOCTI Ta HaMI4€HUM MICLIEM ISl PO3MIIIEHHS OYMCHOI CTaHIi 1 BUITYCKY
CTIUHUX BoxA. Mg Beaukux MiIcT 3 HaceneHHsAM Ourbmie 500—700 TuCSY YOJIOBIK
BUKOPHUCTOBYIOTh LIEHTPAJI30BaHy CXeMy, ISl CEpeAHIX MICT 1 MalluX HaceJIeHUX
MyHKTIB — JeleHTpati3oBany. Jlins BHOOpPYy CXeMH MOXKHA KepyBaTUCS JTaHUMH
tabmuii 1.2. Ha pucynky 1.2 HaBeAeH1 TUIIOBI CXeMH BOJOBIABITHOT MEPEXKI.

Tabmuis 1.2 — Bubip cxemu BOJOBIIBEICHHS

Cxema

. YMOBHU 3aCTOCYBaHHSI Ocob6nmBocCTi
BOJIOB1/IBC/ICHHSI

[lepnenauxynspua | gomoBoi kanamizanii, npu | Konekropu
CHOKIHHOMY YXWJI1 MICIIEBOCTI  |[IEPHEHAUKYJISAPHI BOJHOMY

MOTOKY

[lepeciuena VYxui MicieBocTi 10 Bojoiimuiia | ['onoBHUI KOJEKTOp y3A0BX
CHOKIMHUHT BOJIHOT'O IIOTOKY

30HHA Bynp-sika cucrema [o xoHiif Tepaci
BOJIOB1/IBE/ICHHSI, IPY 3HAUHIA  |[IPOKJIAIal0Th 301pHUIA
PI3HMUIII TO3HAYOK MMOBEPXHI KOJIEKTOP
3eMJIl 110 Tepacax

PanianpHa 3a HasIBHOCTI JIEKUIBKOX Konekropu po3ramioBasi no

BOJIOTNpHiIiMadiB a00 KOJIM MICTO |pajiycax BiJl LIEHTPY MicTa
po3TalloBaHe Ha naropoi

BisnoBa VYxun micueBocTi 10 Bogoimuiia | Konekropu maiixe
JTy’K€ BEJIMKUM napasesnbHi OJIMH OJTHOMY

Pucynok 1.2 — Bapiantu
MO>KJIUBUX CXEM
KaHaTI3alIHUX MEPex:

a — MepHeHIUKYJIIpHa CXeMa;
0 — mapaJiefibHa CXEMa;

B — MepeciyeHa CXema;

I — pajiajibHa CXeMa;

11 — 30HHA CXEeMa;

1 — xonexkTopu O6aceitHiB
BOJIOBI/IBE/ICHHSI; 2 — TpPaHULA
OaceliHiB BOJOBIIBEICHHS;
3 — rOJIOBHHI KOJIEKTOD;

4 — nanipHUil TPyOOIPOBIA;
5 — Bumyck; 6,7 — TOJIOBHI
KOJIEKTOPU BEPXHBOI Ta
HUKHBOI 30H

[Ipy cnokiiHOMY yXWJII MICHEBOCTI MOOYTOBY MEpEXKY MOBHOI PO3AUIBHOI
CUCTEMH TPACYIOTh 32 NEPECIUYEHOI0 CXEMOIO, TOLIOBY — 3a MEPIEHAUKYIISIPHOIO.



VY 1ux ke yMoBax KOJEKTOPH 3arajlbHOCIJIABHOT Ta HAMIBPO3UILHOT CUCTEMHU
TPACYIOTh 32 IEPECIUEHOIO CXEMOIO.

[MPUKJITAJ. Jns micta Ha pucyHky 1.1 o6upaeMo HamiBpO3AUILHY CUCTEMY Ta
NepeciueHy CXeMy BOJOBIABEACHHS.

1.2 Bu0ip micusi po3TalyBaHHsI O4MCHOI CTAHUII i BUIIYCKY CTiYHHMX BOJ

Micue BHUMYCKY CTIYHHX BOJ 1 MaWJaHYMK OYHCHUX CHOPYI KaHami3aii
BUOMPAETHCS, BUXOASYH 3 ABOX YMOB:

1) ourcHi cnopyau TOBUHHI OyTH BIIJUIEHI BiJ MEX >KUTJIOBOi 3a0yn0BH
CaHITapHO-3aXHMCHOIO 30HOI0, BEJIMUMHA SIKOi HABOAUTHCS B Tabmui 1.3 [1];

2) O4MCHI CIIOPYAH MOBUHHI PO3TAIIOBYBATUCS HUKYE MICTA 32 TEUIEIO, @ TAKOK
3 MIJABITPSHOTO OOKY /1JIsl MAHYIOYHUX BITPIB TEIUIOrO NEPIOy POKY MO BIAHOIIEHHIO J10
KUTIOBOT 3a0yIOBH.

Tabnuus 1.3 — CanitapHO-3aXHCHI 30HU

CaniTapHO-3aXKMCHA 30HA MPU PO3PAXYHKOBIN

Cnopyau MPOYKTUBHOCTI CIIOPY/I, TUC. M /100y
> 0,2 0,2-5 5-50 50 — 280
Cnopyau MexaH14HOi Ta 610J0T14HOT 150 200 400 500

OUYUCTKH 3 MYJUCTUMU
MalJJaHYMKaMH, & TAKOXK OKPEMO
pO3TallOBaHl MyJI0BI MallIaHUUKHU

Cnopyau MexaH14HOi Ta 610J0T14HOT 100 150 300 400
OUYUCTKH 3 TEPMOMEXaHIYHO1
00pOoOKOIO OMajiB Y 3aKPUTHUX

MIPUMIIICHHSIX

[ons urbTpanii 200 300 500 —
3emiiepoOChKi MOJIs 3pOIICHHS 150 200 400 —
bionoriyHi cTaBKu 200 200 300 300
Cropyau 3 UUPKYJISIIHHUMU 150 — — —
OKHUCHUMU KaHaJlaMU

HacocHi craniiii, 1110 peryaoTh 15 20 20 30

pe3epByapu 3aKpUTOTO TUITY

ITPUKIJIAL. OpieHTOBHO
NPUAMAEMO TIPOTYKTUBHICTh
OYHCHHX CIIOPYJ Bif 5 110

50 trc. M°/106y. Po3mimyemo
BUITYCK 1 OYHMCHY CTAHIIIIO HUXKYE
3a TEYi€ro o MpaBoMy Oepesi
piuku (puc. 1.3). Ha Tomy x
Oepe3i piuku PO3MIIIYyEMO 1
TOJIOBHY HACOCHY CTAHIIIIO.

Pucynoxk 1.3 — Po3rantyBanHsi OUMCHHUX CIIOPY/ KaHai3a1lii
(OCK) Ta ronosHoi HacocHoi ctanuii ('HC)




1.3 TpacyBaHHﬂ Mepexi
TpacyBaHHS BOJOBIABIAHOT MEpEXi BUKOHYIOTh Y HACTYIHOMY HOPSIKY:
CIIOYATKY TOJIOBHMM 1 BIABIAHUNA KOJEKTOpU, TOTIM KOJEKTOpH OaceiHiB
BOJIOB1/IBE/ICHHSI, 1 HAPEIITI, ByJIMYHA Mepexa. Bynnuny Mepexxy MokHa TpacyBaTH 3a
TphOMA BapiaHTAMM:
1) oxonnworwue mpacysanmns — 3aCTOCOBYETHCS TIPU HEBEJIIMKOMY YXHUJI1 MICIIEBOCT1
Ta BEJIMKUX KBapTajax;
2) 3a NOHUMCEHON CMOPOHOI K8ApMAny — 3aCTOCOBYETHCS MPU 3HAYHOMY YXMII1
noBepxHi (i > 0,007);
3) uepesxsapmanvHe — 3aCTOCOBYETHCS TUIBKU TOJ1, KOJHM BiJIOME JeTajbHE
TUIaHyBaHHS KBapTaiy.
[Ipu TpacyBaHHI Mepexi HEOOX1THO JOTPUMYBATUCA TAKUX BUMOT:
® HampsMOK pyXy NOTOKIB B TpyOax Mae CHiAyBaTH 3a MPUPOJHUM YXUIOM
MICIIEBOCTI, IO MOKJIMBOCT1 06€3 BIIAIITyBaHHS HACOCHUX CTaHIIIM;
® [IpU OXOIUTIOIOYOMY TpacyBaHHI IOYATKOBI JUISHKA MEpeXi 4YacTO MaroTh
HEBENUKY BHUTpATy, TOMY IX MOTPIOHO TpacyBaTh <«3MIHKOOOpa3HO», HeE
JOIYCKaIO4H JIOBI'UX KOJIEKTOPIB;
® KOJIEKTOPH, 110 30UPar0Th CTOKH BiJl BEJIMKOI KUIBKOCTI IUISTHOK, MAlOTh BEJIUKY
BUTpPATYy, 1 TOMY MOXYTb MAaTH BEJIMKY MPOTSHKHICTD;
® SKIIO YacTMHA MIKpPOpailloHy pO3TallOBYE€TbCS Ha 3BOPOTHUX CXWjax abdo
OKpeMiil 3HMKEHI YacTHH1 MICTa, CJIiJl BIAIITOBYBaTH HACOCHY CTaHIIIO, sKa
OyJie mepekauyBaTl CTOKM HaIlIPHUM TPYOOTIPOBOJIOM 3a BOJIOALIL.

[TPUKJIA/L. Ha pucynky 1.4 il |/ |
OKA3aHUii IPUKJIIAJ TPACyBaHHS

T'OJIOBHOTO KOJIEKTOPA Ta qg% p
KOJIEKTOPiB GaceiiHiB 06 P / ,
BOJIOBI/IBE€/ICHHS. i / ’ 4

Ha pucynky 1.5 nokaszanuii / /] T T

/
HACTYIHUW eTall — TpacyBaHH: 2 7 7 /{f /\
. : o
BYJIMYHOI MEPEXKI y IBOX /‘ / / /
BapiaHTax < — 77

Pucynoxk 1.4 — TpacyBaHHSs KOJIEKTOPIB

[Ticnss BUOOpPY OCTaTOYHOrO BapiaHTy TpacyBaHHS BCl MIKpOpalOHU MicTa
mymepytotbest (1, 2, 3, 5 1 1. a.). Koxen wmikpopalioH (mpu TpacyBaHHI 3a
OXOIUTIOIOYOI0 CXEMOI0) po30MBa€TbCS HA IUIOHII CTOKY JlaroHajsiMud abo
OicexkTpucamu KyTiB. Ko)kHOMY €J1€eMEHTY IUIOIII CTOKY TPUCBOIOETHCS MHUQP (1a,
16,1B,1riT. 1.).

BinnosinHo 10 MacmTady reHepaibHOTO MJIaHy BU3HAYAETHCS TUIOIIA KOXKHOTO
KBapTajy, BIIBEJCHOIO IiJ1 )KUTJIOBY 3a0y/10BY.
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Pucynoxk 1.5 — TpacyBaHHs ByIUYHOT MEpEXI:

a — 3a OXOINTIOKOYOI0 CXEMOIO, 0 — 3a IOHWKEHOIO T'paHHIO

PCKOMCHIIYGTBCSI HOMCPH pO3TAllIOBYBATHU B JIiBOMy BCPXHBOMY KYTKY KOKXHOT'O

KBapTaJly B YHMCEIbHUKY, a IUIONlY KBapTaly B I'ekTapax (ra) B 3HaMEHHHUKY (IIpu
TpacyBaHHI 3a MOHWKEHOI TpaHHI0). [lmomi, BiABeNeH] Mia 3eJIeH1 Haca)KeHHs, He
HyMepyroTbes. Ha TepuTopisix, BiiBEACHUX M1 MPOMHUCIIOBI MIAMPUEMCTBA, MMUIIETHCS
ix HatimenyBanHs ab6o Homep (ITI1 Ne...).

1.4 BuzHaueHHs BUTPAT CTIYHUX BOJ Bix MicTa
O0G’exTH BOJOBIJIBEJICHHS MicTa — II€¢ KOMYHaJbHI MiANPUEMCTBA (J1a3Hi,

IIMPUEMCTBA.
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npajabHI TOIIO), TPOMAJCHKI 3akjamu (roTeii, JIKapHi, MIKOJU TOILIO), KUTJIOBI
OyJIWHKHU Ta IPOMUCIIOBI TT



1.4.1 Butpara cTiYHUX BOJI BiJl ’KHUTJIIOBUX KBapTajiB
Jlisi BU3HAYEHHS BUTpPAT CTIYHHUX BOJ B >KUTJIOBUX KBapTajiB MOTPIOHO
BHUKOHATH MONEPEIHBO TaK1 ornepartii:
1) 3a reHmiaaHoM BiANOBIIHO 10 MaclITa0y BU3HAYUTH IUIONI1 Bi KBapTasiB F (ra)
13aHecTH ix y rpady 2 tabmuui 1.4;
2) BU3HAYMTH 3arajibHy KUIBKICTh )KUTEIIB 110 30HaX 3a0y10BU:
N=P-F,ocib (1.1)
ne P —minbHICTD HaceneHHs, ocib/ra (13 3aBAaHHA);
F — cymapHa 1151 K05KHO1 30HH 3a0y/T0OBH IIOIIA KBAPTAIIB Y MEXaX 3aCENICHH,
3a BUHSATKOM IUIONI, $IKI 3aliMaiOTh T'POMAJICbKI 3aKiaJd, KOMYHaJbHI Ta
MIPOMHUCIIOBI MIAIPUEMCTBA, Ta;

3) NpHIHATH HOPMY BOJOBIJIBEIEHHS ¢ 5 I HACEIECHHS 3riiHO [1] BiAOB1IHO 10

CTyMeHs1 071aroycTporo KOXKHOI 30HH 3a0yA0BH, KJIIMAaTUYHUX Ta 1HIINX YMOB,
71/100y Ha OJTHOTO KUTEN (13 3aBJJaHHS) Ta BUSHAYUTH BUTPATH CTIYHUX BOJI BiJ
KUTJIOBUX KBapTaJliB 32 popMyIaMu:

e cepenHs 1000Ba BUTpaTa, M /100y

N-gs
=—; 1.2,
Osos 1000 (1.2, a)
e cepenHs cekyHaHa BuTpata (tabn. 1.4, rpada 7), n/c
N-qs
= 1.2,0
4 mid s 86400 ( )
4) BU3HAYUTH MOIYJIb CTOKy (Tabm. 1.4, rpada 6) okpeMo aJii KOXKHOI 30HH
3a0y/10BU:
qs - P
=—>—— 1/(cTa). (1.3)
%0 = 364007

Mooyns cmoky (Modynb eumpamu) — BUTpaTa CTIUHUX BOJ| 3 OJMHMUIII TUIOITI
KUTIOBUX KBapTaTiB.

Cepenni BUTpaTH CTIYHMX BOJ BiJ HUTJIOBUX KBapTajiB 30H 3a0ylI0BH, J/C,
(trabn. 1.4, rpada 7) TakokK MOKHAa BHM3HAYUTH 32 (HOPMYJIOI0, BUKOPHUCTOBYIOUU
MOJYIb CTOKY:

mias =9 - F , n/c. (1.4)

Bci o0uncnenHs 3BoauMo B Tabmuiro 1.4. 3Ha4eHHsS] BUTPAT OKPYTISEMO IO
THCSYHUX J0JIell MeTpa.

[lincymkoM pe3ynbTatiB rpadu 7 € cepefHs CeKyH/IHa BUTpaTa CTIYHUX BOJl X g

mid .s

Bil HaceNeHHs MicTa; rpadu 8 — cepeIHs roMHEa BUTpata O, =q - 3,6, M/TO; rpadu

mid .s

9 — cepennst 1060Ba BuTpata, M°/106y (b-1a (1.2, a)).
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Tabmuus 1.4 — Cepenni BUTpaTH MoOYTOBUX CTIYHMX BOJ Bifl )KUTJIOBUX KBapTaliB

KinpkicTh = :
= Butpatu cTiyHuXx BOA
s HACCJICHHS -
- 8 = 5
= M ° = < $
R o = g S qE) y " S R S
E\ an = o, R S L S Q @)
< g S Q E © S o s <
H = 0 « = = = = =
OMEp aQ, S g o 2~ S T g >
3 s = 5o | s X o =) o S 2\
KBapTalLy &5 = \S 9| 2% EF| g~ SRS} Ho | '8¢5
= 5 | 2% 2 8o| 56 2= ok | §xX
S| 5o |E= | E8s| g5 | 8 = 2| =%
s EN |2 |TEzl2 |8 & | &
= o M oA = ) o
= & & "% |2 | & |8
N ~ ) ) @)
= Q
paiioH 1
Bceroro:
paiioH 2
Bcerworo:
Bcboro 1o micty:

1.4.2 BuzHaueHHS BUTPAT CTIYHUX BOJ Bifl MPOMUCIOBUX MiAIPUEMCTB
Ha npomuCIOBUX MiIMPHUEMCTBaX YTBOPIOIOTHCSA Taki BUAM CTIYHUX BOJ:
BUPOOHUY1, TOOYTOBI Ta TyIIOBI.
Busnauennsa eumpam no6ymoegux cmiyHux 600 8i0 NPOMUCTIOBUX NIONPUEMCE
3
Cepennbo1000Ba BUTpaTa, M°/100Y:
_(25N; +45N,) 15
mid — > ( : )
1000

ne  N;, N, — KUIbKICTh Mpalioouux Ha A00y B XOJOJHUX 1 rapsyux Lexax
BIJITOBIHO;
25145 — nurome BOJIOBIABEICHHS TOOYTOBUX CTIYHUX BOJ B JI/3MiHY Ha OJHOTO

MPAIIOI0YOT0 B XOJIOJHUX 1 FapsSYUX 1€Xax BIAMOBIIHO.

Po3paxyHnkoBa BuTpara, ji/c:
. _ (25N;3K| +45N ,K,)

Qmax.s T-36OO > (16)
ne Ni;, Njy — KUIBKICTh TMpalOYMX B MaKCHUMalbHy 3MIHY 3 MHTOMHM
BOJIOBIZIBEICHHAM 25 145 1 Ha oJHY 0co0y 3a 3MiHY BiIMOBIIHO;

K,, K, — xoedillieHTH TOAMHHOT HEPIBHOMIPHOCTI BOJOBIABEIICHHS, IO

JOpIBHIOIOTH 3 1 2,5 mpu mUTOMOMY BOAOBIABEeACHHI 25 1 45 151/3MiHYy Ha OJHOTO
MPaIIOI0YOro BiJIMOBIIHO;
T — TpuBaNiCTh 3MIHU B FOIMHAX.
Busnauenns eumpam 0yuiogux cmidHux 600
TpuBasiicTb KOPUCTYBaHHS TyIIEM CTAHOBUTH 45 XBUJIMH.
MakcHMasIbHa BUTPATA 3a 3MiHY, M /3M:

12



Gye "My 45

0 = (1.7)
max.cm 60'1000
Po3paxyHkoBa BUTpara, Ji/c:
" Dgc Mg
Qmax.s = ) (1.8)
3600
Je ¢, — HOpMa BUTPATH Ha OJIHY JYIIOBY CITKY, sika npuiiMaersest S00 /rox;
M, — KUIBKICTh TpAIfOI0OYMX JYLIOBHX CITOK (3QJ€KHTh Bil KUIBKOCTI
POOITHHUKIB, 10 KOPUCTYIOTHCS AYLIEM):
m, = = ) (1.9)
Noc Noc

ne N, — KUIBKICTb POOITHHUKIB 3a 3MiHY, 10 KOPUCTYIOTBCS TyLIEM, OCIO;
P, — BIICOTOK POOITHUKIB, 5IKI KOPUCTYIOTHCS AyIleM (13 3aBIaHH:);
Ny, — KUIBKICTb POOITHHKIB, 110 OOCIYTOBYIOTBCS OJHIEIO AYIIOBOIO CITKOIO,

oci0 (MpUMaETHCA 3T1IHO 13 CAHITAPHUMHU HOPMaMH, 13 3aBJIaHHS).
Butpatu nymoBux BOA MOXHa TaKOXX BHU3HAUYUTH 33 HABEICHUMH HUXKYeE
dbopmynamu [6], KO Tyl NPUAMAETHCS 1HIUBITYalIbHO:
_ (40N5 +60Ny)

- , 1.10
mid 1000 ( )
(40N, + 60Ny)
= ) 1.11
Qmax.czw 1000 ( )
.. (40N +60Ny)
= ) 1.12
Imax.s 45,60 (1.12)

ae N, Ta N, — KUIbKICTb POOITHHKIB, 1110 KOPUCTYIOTbCA IYILEM Ha 00y 3 TUTOMHM

BOJ10BiBeIeHHAM 40 11/0c00y B X0NOJHUX 1exax Ta 60 j1/0co0y B rapsumux mexax,
N, ta Ng — KUIBKICTh POOITHHKIB, IO KOPUCTYIOTbCS IyLIEM 3a 3MIHY 3

MaKCHUMAaJIbBHUM BOJOBIJBEICHHSIM B XOJIOJJHUX Ta rapsyux Iexax.
[Ticnst oOuMcIeHHs] BUTPAT 3alIOBHIOIOTH Ta0uIk0 1.5 (HaBeaeHa 3 MpUKIIaIoM),
B K1l HEOOX1JHO BKa3aTH PO3MOLI BUTPAT 3a 3MIHAMU Ta I[EXaMHU.
Busnauenus eumpam eupobHu4ux cmiuHux 600
Cepennst 1000Ba BUTpaTa CTIYHUX BOJI BiI TEXHOJIOTTYHHUX MPOIIECIB, M3/1106y:

Onia =M -q,,,, (1.13)
Po3paxynkosea eumpama eupooHuvux cmiuHux 600, J/c:
" Ml ’ an
=—K,, 1.14
4 max.s T. 3,6 1 ( )

ne M iM;— KUIbKICTh OJUHUILIb MPOAYKITIi, III0 BUITYCKAETHCS, BIAMOBITHO Ha 100y
Ta B MaKCUMaJbHY 3MiHY (M — 13 3aBAaHH);
- 3 e
q,p — IUTOME BOJIOBI/IBE/ICHHS, M, HA OJIMHHUIIFO POMYKILii (13 3aBaHHs ),

K| — xoediieHT roIMHHOI HEPIBHOMIPHOCTI CKHUJIaHHA BUPOOHUUYUX CTIYHUX
BOJ (13 3aBJaHHs ),
T — 9uCIio TOAUH B 3MIHY.
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Tabmuus 1.5 — Cepenni BUTpaTu MOOYTOBUX Ta AYIIOBUX CTIYHUX BOJ BiJ
MIPOMHUCIIOBUX MIATNIPUEMCTB

3miHa [To6yTOBI CTIUHI BOIU Jy1oBi cTiuH1 BOAM
o) o < 3= ) < -
== 5.3 E€ |2 fe.58¢| EE |2 2 8o
Zl5 1868|5522 A E3|,88 | B2 E |25
2Q Lo dSEHCIQ s HME g2 HRAH RIS | E g
Qa&xmg8~m%.52 > &2 2 >daa . H SE X J > &
& %m:o:mH,Eeoxmmmsoo:{“-~§.5”§§§“
S EECENET|ISS|CESE|lCESEEEREY SS D0 | &E
SER = o o m o an o,
oqzbdé OQHMM.,AQEMLOQ% S o O R Q=
T| o & S gt: o~ % o A Q g N g 2 =~ > o A
~ a8 & FMm = = = m N
XO0JIOIHI LIEXU
11 8 | 500 25 12,51 3 |1,30 400 500 10,13 | 27 3,75
21 8 | 250 25 6,25 3 |0,65 200 500 4,88 13 1,81
31 8 | 250 25 6,25 3 0,65 200 500 4,88 13 1,81
["apsui nexu

11 8 | 300 45 13,5 2,5 | 1,17 200 500 4,88 13 1,81
21 8 150 45 6,75 2,5 10,59 100 500 2,63 7 0,97
3| 8 150 45 6,75 2,5 10,59 100 500 2,63 7 0,97

[Ticnst oOuMcIeHHs] BUTPAT 3alIOBHIOIOTH Ta0uIko 1.6 (HaBeeHa 3 TPUKIIAI0M),
B K1/ HEOOX1THO BKa3aTU PO3IOALIT BUTPAT 32 3MIHAMU.
Tabmms 1.6 — Cepeni BUTpaT BAPOOHUYMX CTIYHUX BOJI BiJI TPOMIIIIPUEMCTB

3miHa = - g o = ©
= g =
m = 2 o = 3 S o S -
S| s = = = =3 =2 = )
Tl B o =) T < T O © g I o=
S| o K =9 =5 2 s @ A = .8 mo> o =
58 - = &= SIS < . =5 T S
S 3 'S o 2 & S5 g s 5 M
alas & S - g S S & T & S =
= aR== = S @ = = A = o <
|88 & | 3 = | ar | S5 | TE
- | ° | ” g ~ g :
[TinnpueMcTBO (Ha3Ba)
1 8 |1Tonna| 200 5 1000 1,7 212,5 59,03
2| 8 |1lTonna| 100 5 500 1,7 106,25 29,51
3 8 |lrtonna| 100 5 500 1,7 106,25 29,51
3ocepedrncena sumpama 6io0 npomnionpuemcmaea, ji/c, CKiajie:
q3OC€p. = Qmax.s + Qmax.s + Qmax.s > (1 * 1 5)

(Hampukiam,

q30cep.

=2,47+10,37+59,03="71,87 n/c).

1.4.3 Cymapnuii rpadik mOroJMHHOTO HAIXOKEHHS CTIYHUX BOJI B1JI MiCTa MIPOTATOM

a0

on

I'padik MOroAMHHOTO HAIXOIKEHHSI CTIYHUX BOJ HABOJMTHLCS B TaOIWYHIN
dbopmi (mpukiIag HaBeaeHo B Tabuii 1.7).

1

4




Tabmuis 1.7 — CymapHuii rpad)ik HaIXOPKEHHS CTIYHUX BOJ BiJl MiCTa

‘= E [TinnpuemcTBO A [TignpuemctBO b
= e g o
EE s & I3 o0y TOBI e I3 o0y TOBI A 2 2
T KBE| £ Y = Z Y =| 5.8
z S . — g 5 . — g 2%
§ % XOJIOJHI | Trapsyl a % XOJIOJH1 | Taps4l a aal
ﬁ % | M M HEXHA LHEXHA 2> M HEXHA HEXHA 2>
% ln | % | M| % | M % I | % | M | % | M M| %
1 213 141516 |7 8 9 (1011|1213 |14 15|16 17|18 |19
0-1
1-2
23-24
>

3a cepeaHbOI0 CEKYHJIHOK BHUTPATOK CTIYHHUX BOJ, IO HAAXOASATh 68i0
ocumnosux keapmanie (tabn. 1.4, rpagpa 7 — X ¢,,;,4 ¢ ), BU3HAYAIOTh 3araJbHUN

KOE(ILIEHT HEPIBHOMIPHOCTI MPUILUIUBY CTIYHUX Boja K srinHo [1, Tabm. 2]

gen.max
(Hdonmarox b). Po3noain HagXo KeHHS CTIYHUX BOJI BiJl HACEJICHHS MICTa MO TOJAMHAX
no0u y mpoleHTax BiJl 1000Boi BUTpatu (rpada 2), BUBHAYAETHCS BIAMOBIIHO 0
KOE(]ILIEHTY 3arajJbHOI HEPIBHOMIPHOCTI K 3a [7, Tabn. 2.5] abo 3 nogatky B (Tabn.

gon.max
B.1). [ToroauHHi BUTPATH y M /TOJ1 OOUHCIIIOIOTH 32 BKA3aHHMH IporieHTamu (rpada 3).

Jns po3noauny 6upoOHuuux cmiyHuX 600 TIPOMHUCIOBUX IIAMPHEMCTB
(3ocepemxeHa BUTpaTa) MPUUMAETHCS Take YMOBHE MPUINYIIECHHA: y SIKYCh OJHY
ronuny 3minu (111, Y, YI a6o YII) HagxoauTh MakcuMalibHa BUTpaTa CTIYHUX BOM, a Y
PELITY TOJMH 3MIHM — HAJXOPKEHHSI CTIYHUX BOJ| pIBHOMIpHE.

MakciMaibHa TOAMHHA BHTPAaTA BHPOOHHYMX CTIYHMX BOX, M /TOf,
BU3HAYa€THCA 32 GOPMYIIOIO:

o :% K., e, (1.16)

n

ne O, —cepeaHs 3MIHHA BUTpaTa BAPOOHUYMX CTIYHHUX BOJ, M°/TO;

T — TpuBaNIiCTh 3MIHU, TOJ;
K, — KoeQIieHT TOIMHHOI HEPIBHOMIPHOCTI HAAXO/UKEHHS BUPOOHMUMX

CTIYHUX BOJ (13 3aBIaHHA).

JUisl petITé TOAWH 3MiHA BUTpATa MOCTiiHA:

max
0, =" e (1.17)
t—1

Posnonin  HagXoIKEHHS 1noOYymosux cmiyHux BOJ BIJ TPOMMCIOBUX
HiAMPUEMCTB MPOTATOM 3MIHH BUKOHYETHCS 32 PEKUMaMU HaIXOKSHHS 3aJIe)KHO BiJT
TeIUIOBUILIICHD B Ilexax (mogaTok B, Tadm. B.2).

Jhwosi cmiyni 600U 3MIHA HAJTXOASTH MPOTATOM NEPIIOT FOAMHU HACTYITHOT 3MIHHU.

3a manumu rpad 18 abo 19 Oynyerbcs rpadik NPUIUIMBY CTIYHHUX BOJ 3a
rOJMHAMH JO0M.
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1.5 BuzHaueHHA PO3paxXyHKOBHX i KOHTPOJbHHUX BUTPAT CTIYHMX BO/J HA
AUIHKAX TPYOONPOBOAiB BYJIMYHOI Mepexi

BonoBiaBigHy Mepexy po30HBalOTh Ha pO3PaXyHKOBI IUISTHKH, KOKHOMY BY3JTy
(KOJIOsA310) MEpeki MPHUCBOIIOTH HOMEDP. Po3paxynkosorw Ha3UBaIOTh JUISHKY
MEpexXi Mk JBOMa By3JaMH (KOJOMIS3SIMH), Ha SIKIM pO3paxyHKOBa BHUTpaTa €
HE3MIHHOIO.

[Ipu BU3HAUYEHH1 PO3PaXyHKOBOT BUTPATH CTIYHUX BOJ 32 JOTIOMOTOIO MEPIIOro
MeToay (3a CyMDKHUMH IUIONIAMH) BUKOPUCTOBYIOTH HOHSTTS PO 30CEPEIKEHY,
MOMYTHY, MICIIEBY, OOKOBY 1 TPaH3UTHY BUTpATH.

3ocepenikeHa BUTPATA ¢, — PO3PAXYHKOBA BUTpPATa CTIYHUX BOJ, JI/C, SIKI
HAJXOAATh BlJ KOMYHAJIBHUX 1 TPOMUCTOBUX MIJIPUEMCTB, TPOMAJICBKUX 3aKJIAJIIB 1
CHPSIMOBYIOTHCS B TOYATKOBHUI BY30J1 JUISTHKH.

IlonmyTHa BMTpaTa ¢, — cepeAHs BUTpATa, J/C, sIKA HAAXOAUTH 13 CyMDKHOI
ol kBaprany. Hanpuxkmnan, 3 oot «B» kBaptany Ne 11 (puc. 1.6, 1) ¢, HagxoauTh
Ha OUIHKY 25-31, 3 momti kBaptainy Ne 11 (puc. 1.6, 2) ¢, HagxoauTh Ha AUISHKY
19-20. ITonyTHa BUTpaTa HAAXOAUTH O BC1M TOBXKUHI IUISHKH, aJie PU pO3paxyHKax
il YMOBHO CIIPSIMOBYIOTHh B TIOYATKOBUU BY30J1 IUISHKHU (By3nu 25 1 19 B HaBeneHUx
MPUKIAIAX).

MicueBa BHTpaTa ¢y, JI/C, HAAXOAWTh HAa PO3PAXYHKOBY JUISHKY
Oe3mocepe/lHbO Bi KBapTajiB (MiclieBa NOMyTHa) abo MIANPUEMCTB (MICIEBA
30CcepeKeHa).

TpansuTHa BHTpPATA (), JI/C, HAAXOAUTH HA PO3PAXyHKOBY IUIAHKY BIJ
nonepenHix IUIHOK Mepexi. Lle moxxke OyTu 1 momyTHa (cepeaHsi), 1 30cepeiKeHa
(po3paxyHkoBa) BuTparta. [IpukiagomM TpaH3WTHOT BUTpaTH MOKe OyTHM BHUTpaTa Bin
TUITHOK 27-26 Ta 2625 s auistaku 25-31 (puc. 1.6, 1) ta 17-18 1 18—19 miia auisHku
19-20 (puc. 1.6, 2).

BoxoBa BuTpaTa ¢; J/c, HAAXOAUTH BiJ OOKOBHX KOJEKTOPIB Ha MOYATOK
TUISTHKY TOJIOBHOTO KosiekTopy. [Ipukiianom O0OKOBOT BUTpaTH MOXKe OyTH BUTpaTa Bij
kBaptaiiB Ne 9, 14 ta 10B mys nistaku 2625 (puc. 1.6, 1) ab6o Big kBapTanmiB Ne 1, 2, 3, 4
st AutstHkY 21-22 (puc. 1.6, 2).

Po3paxyHkoBi BUTpaTH CTIYHUX BOJ, JI/C, Ha AUISHKaX MOOYTOBOi Mepexi
BHU3HAYAIOTHCS 32 POPMYIIOIO:

Amid.s = (qn T46 T mp ) ngn.max T qs0cep > e, (1.18)

e Kgppmax — KOCOIUIEHT 3arajibHOi HEPIBHOMIPHOCTI HAJXO/UKECHHS MOOYTOBHMX

CTIYHUX BOJ BiJl *KUTJIOBUX KBapTajiB, KWW BHU3HA4aloTh 3a [1, Tabm. 2] abo 3a
Honatkom b 3amexxHo Bil cyMapHOi cepellHbOi BUTPATH CTIYHUX BOJ| KUTJIOBUX
KBapTaIiB, K1 HAIXOIATh Ha JaHy JIUISHKY, BKIIIOYalOYU TPAH3UTHY;

G s0cep — CYM@ 30CEPEJDKCHUX BUTpAT, LIO HAAXOIATH Y JaHy IUISHKY Bil

IPOMAJICBKUX  3aKjiadiB, KOMYHaJbHUX 1 TPOMHUCIOBUX TMIANPUEMCTB, SK
0e3nocepeIHbO, TaK 1 TPAH3UTOM.

16



100
9%
96
94
'i;hhm"“'-—-—._
oc

— B —-—— 12 TIEE
’rdl'-?’—/ iI ﬁ #ﬁ_.___,...-—-—- ia A /
gl 12 - 7
L — [To—=0 5
2 &
ia /"# 337 1 17
10 alll
7 05 & * ;
3 11
o 0 _L c
mnx| |4 28 /E/ | i
50 6/ 3 ? 92
6 29 \
L] . £ 5 & 028 "
3 e o
a5 1A 1 L ———

oo

LE

Pucynok 1.6 — I'eHIutan MicTa 3 po3paXxyHKOBUMU JUITHKAMHU:
1 — TpacyBaHHs 32 OXOIUTIOIOUOI0 CXEMOI0; 2 — TpaCyBaHHS 3a MOHWKEHOO TPAHHIO KBapTaly;
I — IIKOJIa; T — rapax; 0 — 010J1i0TeKa; ¢ — inaIbHS
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BusnayeHHs po3paxyHKOBUX BUTPAT HA JUISTHKAX MEPEK1 BUKOHYETHCS Y TaKiid
HOCI10BHOCTI:
® BUKPECIIOIOTH Oe3MacTabHy CXeMy MICTa 1 MOOYTOBOI MEPEki TPyOOpOBOiB
(xBapTanu po3MipoM 5 cM X 6 cM, BYJIUIII IUPUHOIO 1 cM);
® Ha CXEMYy BHUIHCYIOTh HOMEPH IMOYATKOBUX, MOBOPOTHUX 1 BY3JIOBHX TOYOK
Mepexi, HOMEpPU KBapTaliB, CEpeHI BUTpPATH MOOYTOBUX CTIYHMX BOJ BIJ
kBapTaiiB (Tabmn. 1.4), po3paxyHKOBI BUTPATH BiJl MPOMHUCIOBUX 1 KOMYHAJIbHUX
MIPUEMCTB;
® SKIIO KBapTald OOCIYrOBYETHCS KUIbKOMAa JUITHKAMU TPYOONPOBOAIB, TO JJIs
BHU3HAYEHHS MOMYTHUX BUTPAT Ha KOXKHINA JUISHII CEPEIHIO BUTPATy CTIUHUX
BOJ BiJl KBapTany (3a Tabia. 1.4) nuasTh NponopuiiHO IJIOIaM KBapTamy, Kl €
CYMDKHMMM [0 JUISHOK. BH3HaueHi MOMyTHI BUTPATH CHPSMOBYIOTH V
MMOYATKOB1 BY3JIM BIJIMOBIIHUX JIUISHOK;
® 30CepeKEHl BUTPATH BlJ KOMYHAIBHUX HIANPUEMCTB 1 FPOMAJCHKUX 3aKIadiB
COPSIMOBYIOTh Yy HaWOIMKUMN PO3PaXyHKOBUW BY30J MeEpexi. 3ocepelkeHi
BUTpPATH B1Jl IPOMHUCTOBUX MIMPUEMCTB CIIPSIMOBYIOTh Y HAHOIMKIMN HIKUU T
3a penabeoM BY30J1 MEPEXi;
® BH3HAYAIOTh PO3PAXYHKOBI BUTPATH CTIYHUX BOJ JJIA KOXKHOI JUISHKH
TpyOompoBoay 3a hopmysoro (1.18).
3riguo 3 [1, m. 7.1.8] caMoruiMBHI TpyOONpPOBOAM HAJICKUThH NEPEBIPATH HA
MPOIYCK KOHTPOJIBHUX BUTPAT, 5IKi BpaXOBYIOTh JOJATKOBUI MPUILIUB MOBEPXHEBUX 1
IPYHTOBHX BOJI y IEP10/IH JIOIIIIB 1 TAHEHHS CHIT'Y Yepe3 HEeIIUTbHOCTI JTIIOKIB KOJIO/IS31B
13a paxyHOK 1HQUIbTpallli IPYHTOBUX BO/I.
JlonaTkoBa BUTpaTa CTIYHUX BOJI, JI/C, OOUHUCITIOETHCA 32 (OPMYIIOIO:
Guq =0,15L\m, , n/c, (1.19)

ne L — 3aranbHa JOBXMHA TPYOONpPOBOAIB Mepexki BiJ ii MOYATKY A0 KIHIIEBOT
TOYKHU PO3PAXYHKOBOI JUISTHKH, KM;

m, — BEJINYMHA MaKCUMAJIbHOI JOOOBOI KUIBKOCTI aTMOC()EepHUX OMAafiB, MM, sIKa
npuiimaethest 3 [1, Taba. A.9] abo 3a nogatkom E.

KontponsHa BuTpaTa CTIYHUX BOJ Ha JUIAHII TpyOompoBoay, Ji/c,
BU3HAYA€THCA 32 (OPMYIIOIO:

9 =49p * qaa- e (1.20)
[Tpukian BU3HAYEHHS PO3PAXYHKOBUX 1 KOHTPOJIBHUX BUTpPAT Yy BUIJIAII CXEMHU
HaBEJICHUI Ha PUCYHKY 1.7.
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Pucynok 1.7 — Cxema 1 BU3Ha4€HHS pO3PaXyHKOBHX 1 KOHTPOJIbHUX BUTPAT Ha JUISTHKAX MEPExK1

Ha ninisax auistHok mepexi (puc. 1.7) mokaszaHi 4rcesibH1 3HaUCHHS BEJIUYHUH (Ha
MpUKIaAl IUITHKY 3-5):

e 10,3 — cymapHa cepeaHs BUTpaTa MOOYTOBUX CTIYHMX BOJ 3 KBapTaliB, JI/C
(TpaH3uTHA BUTpATA ¢, = 3,5 1/c + 3,0 1/c Bix auistHok 1-3 Ta 2—3; monmyTHa BUTpaTa
Bl cymixkHOT 1o kBaptaiy Ne 1 ¢,; = 1,3 n/c, kBaptairy Ne 3 ¢,3 = 2,5 n/c; 2,1 —
Koe(DIIliEHT 3arajibHOT HEPIBHOMIPHOCTI BOJOBIABEICHHS. Bu3Haua€eThCs 32 BUTPATOIO
10,3 n/c (3rignHo 3 [1, Taba. 2] abo mogatkom b);

e 4,0 — cyma 30Cepe/PKEHUX BUTPAT CTIYHUX BOJ BiJ KOMYHAJIBHO-TOOYTOBUX
1 IPOMUCIIOBUX MIAMPUEMCTB (B JaHOMY BUIIAJIKYy — B MpajbHi), JI/C;

e 25,6 — po3paxyHKOBa BUTpaTa CTIYHUX BOJI HA JUISHIN 3—5, 1/C;

e (0,32 — moBKXWHA AUISHKH 3—5, KM;

e (0,78 — 3zaranpHa NOBXMHA Mepexi Bia i1 moyatky (By3mu 1 1 2) mo
PO3PaxXyHKOBOT'O By3Jia 5, KM;

e 1,19 — nomatkoBa BUTpaTa CTIYHUX BOJ, JI/C;

e 26,8 — KOHTPOJIbHA BUTpATa CTIYHUX BOJI, JI/C.

BusHaueHHs po3paxyHKOBUX BUTPAT CTIYHHUX BOJ MOKHA BUKOHYBAaTH TaKOX Y
tabnuuHii popmi (Tadm. 1.8).
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Tabmuus 1.8 — BusHaueHHs1 BUTpaAT CTIYHMX BOJ HA AUISHKAX BOAOBIIBIIHOI MEpExKi

3ocepeKeHi

Burpartu, 11/c
Tpat, BUTPATHU

Homepu ainsHok
MOy THA
00oKoBa
TpaH3UTHA
BCHOTO
Koedimient
HEPIBHOMIPHOCTI
BHUTpATa, JI/C

Homepu xBapTamnis
BHUTpATa, JI/C

Ha3BU 00’ €KTIB
3arajibHa pO3paxyHKOBa

Po3paxynkoBa BuTpaTa
B1JI JKUTJIOBHX KBapTalliB,
a/c

JlomaTkoBa BUTpaTa, JI/c
o | KoHTponbHa BUTpaTa, j/c

p—
(\9)
W
N
()]
N
~
o0
O
p—
(e
p—
p—
p—
(\9)

BaxxnuBe 3HaueHHsT Ma€ TMOCHIIOBHICTH IMepepaxyBaHHA HOMEPIB AUISHOK Yy
ctoBmili 1. 3anOBHIOBATH 1I€i1 CTOBOEIL HEOOX1THO 32 XOJIOM PYXY BOJAM, TOUYUHAIOYH 3
BEPXOBUX AUIAHOK. OCTaHHIM psAoK y Tabnuili 1.8 BiANOBIa€ OCTaHHINA CAMOILTUBHIN
minsgam go 'HC.

[lepeMHOXYIOUM 3HAYEHHA B CTOBMUAX 7 1 8, OTPUMYIOTh PO3PAXyHKOBY
BUTpaTy BiJl *UTJIOBHX KBapTajiB Ha KOHKPETHIM AuisHUI. Y croBmisgx 9 ta 10
BpPaxoOBYIOTb 30CEpE/KEH1 BUTPATH.

VY croBrmi 11 cymyroTh 3HaueHHs 31 ctoBmiiB § 1 10. OcraHHil CTOBIElb
nopiBHIo€e cyMi 11 ta 12 croBmuiB.
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2 TIPOEKTYBAHHS KAHAJIIBAIIIMHOI MEPEXKI TA CIIOPY I HA HII

2.1 T'izpaBJiiuHuii pO3PaXyHOK Ta BUCOTHE MPOEKTYBAHHSA 100y TOBO-BUPOOHUY 01
Mepexi

[Tics BUBHaUEHHS PO3PaXyHKOBUX BUTPAT HACTYITHUM €TArlOM y MPOEKTYBaHHI
BOJOBIIBIIHOT Mepexi € ii TiApaBIiYHUNA pPO3paXyHOK 1 BHCOTHE NPOEKTYBAHHS.
l'iopasniunuii  pospaxynox Mepexi Tmoysirae B MTiAOOpl JiamMeTpy Ta YXUily
TpyOONpOBOAY HA UISHKAX TAKUM YMHOM, 1100 3HAYEHHSI IIBUKOCTI i1 HATIOBHEHHS B
TpyOonpoBoAi Biamosinanu Bumoram JBH [1]. Bucommue npoexmysamns mepexi
CKJIQZIA€ThCS 3 PO3PAXYHKIB, HEOOXIAHUX MPHU MOOYAOBI MPOPLIIO MEpPEeXki, a TaKOX
JUTsl BA3HAYEHHS BETUYMHU MIHIMAJIbHOTO 3aKJIaJICHHS BYJTUYHOI MEPEXKI.

2.1.1 Bumoru 110 riipaBlIiuHOTO PO3PAaXyHKY Ta BUCOTHOTO MTPOECKTYBaHHS
oOyTOBO-BUPOOHUYOT MEPEX1
1) ycs po3paxyHKoBa BUTpaTa JUISTHKA HAAXOJUTh B il MOYATOK 1 HE 3MIHIOETHCSA
10 JIOBXKHUHI;
2) pyx B TpyOOIIpOBO1 HA PO3PAXYHKOBIN IUISHIN € O€3HAMIPHUM 1 pIBHOMIPHUM;
3) HaiiMeHI (MiHIMaJIbHI) TIaMETPH 1 yXUJIU CaMOIUIMBHUX MEPEXK MPUNMAIOThCA
srigHo [1] ab6o 3a Tabaurero 2.1;

Tabnuus 2.1 — MiHiManbH1 AlaMeTpu Ta yXUIU

P MiHiMaJIFHI/II\/'I aiamerp d .., MM MiHil\'/IaJIBHi VXU 00
BOJIOBIJIBE/ICHHS BHYTPHIHEO” BYJIMYHOI BHYTPIHBO- BYJIMYHOI
KBapTaJIbHOI KBapTaJIbHOI
[ToBHa po3niibHA
Ta HaMiBPO3AUIbHA
3 MEpeKaAMHU:
MoOYTOBOIO 150 200 0,008 (0,007) 0,007
(0,005)
JOIIIOBOIO 200 250 0,007 (0,005)
(BOJIOCTOKH)
3arajapbHOCIIIaBHA 200 250 0,007 (0,005)

Ipumimka 1:Y nyxKax BKa3aH1 yXUJIH, sIK1 JOIYCKA€TbCS 3aCTOCOBYBATH MIPU OOIPYHTYBaHHI.
Ipumimka 2: 'Y HaceneHUX MyHKTax 3 BUTPaToio 10 300 M’/100Y HOMYCKAETHCS BUKOPHUCTOBYBATH
Tpyou niamerpom 150 mm.

4) norycTuMe po3paxyHKOBE HAIIOBHEHHS B TPyOax Mpu MPOMYyCKy po3paxyHKOBOI
BUTPATU HE TOBHMHHO IMEPEBUIIYBATH HOPMATUBHOTO Ta BIAMOBIAHO A0 [1]
HaBEJIEHO B 104aTKy [';

5) mBUAKOCTI Teuii B TpyOax Mpu Ui po3paxyHKOBiil BUTpaTi MOBUHHI OyTH HE
MEHIIIe MIHIMaJIbHUX, K1 HaBeaeHi 3rigHo [1] B mogaTtky [

6) MaKCUMaJIbHO JOMYCTUMAa IIBUIKICTh Teuli JJIsi HeMeTaleBux Tpyo — 4 m/c, a
JUIS. METAJIEBUX — 8 M/C;
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7) WIBUAKICTH PYyXy HaA JUISHUI TOBMHHAa OyTH HE MEHIIEe IBUAKOCTI Ha
nonepeaHid AUISHII a00 HaWOLIBIIOI IMIBUAKOCTI B OIYHUX NpHUETHAHHSX.
Tinbku a7 AUISHOK, IO MEPEXOISATh BiJ KPyTOro penbedy A0 CHOKIHHOTO,
JIOMYCKA€ThCA CTaJIaHHs IBUIKOCTI;

8) TpyOOIIpOBOAM OJIHAKOBOTO JiaMeTpa 3’€IHYIOTh (CIOJy4YaroTh) «3a PIBHEM
BOJIN», & PI3HUX J1IaMETPIB — «3a IICJIUTOIOY;

9) niameTpu TpyO BiA AUIAHKKA JO JAUISHKA TIOBUHHI 3pOCTaTH, BUHATKHU
JOTYCKAIOThCS MPHU PI3KOMY 30LIBIIEHH] YXUITY MICIIEBOCTI;

10) MiHiManbHa rIMOMHA 3aKJaJaHHs TPYOONPOBOAIB MPUHMAETHCS, BUXOASYU 3
HACTYMHHUM TPhOX YMIB:
® BUKIIOYEHHS MpOMEp3aHHs TPYO;
® BUKIIOYEHHS MEXaHIYHOrO pyHHYBaHHA TpyO MiJx [i€l0 30BHINIHIX

HABAaHTAXKEHb;
e 3a0e3neyeHHs  CaMOIUIMBHOIO  MpPHUENHAHHS OO0  TpyOOINpPOBOJIB
BHYTPIIIHbOKBAPTAIILHUX MEPEX 1 O1YHUX T'JIOK;

11) MmakcuManpHy TIMOMHY 3aKJIAJEHHS PEKOMEHIYEThCS MPUMMaTH PIBHOIO: B
CKEJIbHUX IPYHTaxX — 4—5 M, MOKpUX IJIUBYHHUX — 5—6 M, CYXUX HECKEIbHUX —
7-8 M. Bubip Ouibmoi TMMOMHU 3akjafaHHS HaJeXKHUTh OOIPYHTYBaTH
TE€XHIKO-€KOHOMIYHUMH PO3paxyHKaMHu;

12) ninsHKM 3 BUTpaTamMu, MEHIIUMH HDK 9-10 1/c, peKOMEHAYyeThCS TpHUiiMaTH
«0e3p0o3paxyHKOBUMU», TMpPU I[OMY JlaMeTp 1 yXWJl TpyOu JOPIBHIOE
MIHIMaJIbHOMY, IIBUJIKICTh 1 HATOBHEHHS HE PO3PAXOBYIOTHCS;

13) it Tpy®6 niamerpom Ounblie HbK 500 MM peKOMEHIYeTbCs BpaxOBYBaTH
MICLIEB1 OITOPU HA MMOBOPOTAX, 3NMUTTAX 1 Eepenaaax.

2.1.2 Bu3HaueHHs MOYaTKOBOTO 3arIMOJIEHHS CaMOIUIMBHOT BYJIMYHOT MEPEXKi
MiHiManbHe 3arauOieHHs] TpyOONnpoOBOAIB MPU3HAYAETHCA, BUXOASUYHN 3 TAKUX
YMOB:
1) euxnouenHs npomep3anHs mpyo

hminl = hnp. —a,M, (21)

ne  h,, —ranbuHA IPOMEP3aHHs IPYHTY, M;

a — TOBILMHA IIapy IPYHTY, sIKa 3aJ€XKUTh BiJl JlaMeTpy TpyOONpoBOAY: MpH
miametpi 10 500 mm — a = 0,3 M, ipu giametpi > 500 mm — a = 0,5 m;

2) BUKNIOYEHHs pYUHY8aHHA mpyO M1 A1€10 30BHINIHIX HABAHTAXKEHb JJI TPYO
JiaMeTpoM d.

[Ipu maci Tpancmopty < 25 T (A7 BHYTPILIHBOKBAPTAJbHUX MEPEXK) —
HayaJibHa MIMOMHA 3aKJIaaHHs JIOTKY TpYOONpoOBOAY JOPIBHIOE:

Minin 2 =0,7+d , m; (2.2a)

[Ipu maci Tpancnopty > 25 T ()11 BYJIUYHUX MEpeX) — HadallbHAa TIHMOMHA

3aKJIaZlaHHsl JIOTKY TPYOOIIPOBOAY JOPIBHIOE:

hmin 2= 195 +d > M; (226)
3) 3abe3neyenHs NPUEOHAHHA OO0 BYAUYHUX MPYOONPOBOOi6 GHYMPIUIHIX

KkéapmanvHux mepedxc. MiHIMalIbHE 3ariJuOJIeHHsS JIOTKY TPYOW y JNUKTYIOUld TOYIIl
(puc. 2.1) moBuHHE OyTH HE MEHIITUM 3a oOuHnciieHe 3a (OpMYJIO0:
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H i =hpin Tl  (L+D)+Z,—Z5 + A, M, (2.3)
ne  h,;, — HaillMeHIa INIMOMHA 3aKJIaJeHHs MEpeKl B HaOUIbLI BIAAAJICHOMY 4H
HEBUTIHO PO3TAIIOBAHOMY KOJOJsA31, M, BU3HAYAEThCS 3 MEPHIMX JBOX YMOB 3a
HaNOLIBIINM 3HAYCHHSIM;

i, — MIHIMQIBHMHA YXWI JIBOPOBOI 200 BHYTPIIHBOKBAPTAIBHOI MEPEXi, IO
npuiiMaeThbest it Tpyo d = 150 mm — 0,00 8, aiis Tpy6 d =200 mm — 0,00 7;

L — noBxuHa JBOPOBOi a00 BHYTPIIIHbOKBAPTAJIbHOI BOAOBIIBIAHOI TIKK A0
YepBOHOI JIiH1T 3a0y/10BU, M;

[ — BiACTaHb Bl YEPBOHOI JIHII 710 JIIHI{ ByJTUYHOI MEpEX1, M;

Z, 1 Z, — NMO3HAa4KU IOBEPXHI 3eMJl OUIA KOJOJsA3s1 BYJIUYHOI MEPEXKI Ta y
HaOUIBII BIJIATIEHOTO KOJOA3S IBOPOBOT 200 BHYTPIIIHBOKBAPTAIBHOT MEPEXKI, M;

A — pi3HULA y BIIMITKax MDK JIOTKaMH JIBOPOBOI JIiHII Ta BYJUYHOI MEpexi
(po3paxyHKoBa IIMOWMHA BOAM y BYJIMYHOMY TpyOompoBoji), M. Ilpu BigcyTHOCTI
nanux npuitmaerses 0,05 m.
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Pucynoxk 2.1 — Cxema 10 BU3Ha4E€HHsI TOYATKOBOI ITMOMHY 3aKJIQZICHHS BYJTMYHOT MEPEXI:
1 — BHYTpIIIHbOKBapTajibHa a00 IBOPOBA MEPEXkA; 2 — BUILYCK, 3 — CTOSIK BHYTPIIIHbOT MEPEXK],;
4 — BUTSAKKA; 5 — TOPOKHE MOKPUTTS, 6 — KOJIOA3b BYJIMUHOT MEpeXi; 7 — BYJIMUYHUN KOJIEKTOP
(mouaTkoBa AUISTHKA TOJIOBHOTO KOJICKTOPY); 8 — CIIOy4YHA JTiHIS; 9 — KOHTPOJIBHHUM KOJIOS3b;
10 — k01015131 TBOPOBOT MEPEXKi

Po3paxyHOK MIHIMAJIbHOTO 3arjJu0JIeHHS JO0MYCKA€ThCSA BUKOHYBATHU JIUIIE IS
OJIHOTO KBapTajlly KOXXHOTO BaplaHTy CXEMHU TpacyBaHHS TpyO 1 y HaHOUIbII
BIJIJAJICHUX 1 TOHIKEHUX Miclgx OaceiiHy. OpileHTOBHO MPHU BAAJIO 3aPOEKTOBAHIM
KBapTaJIbHIN 1 BynUuHIN Mepexax H ., =1,7-2,5 m.

2.1.3 T'igpaBniyHul po3paxyHOK NOOYTOBO-BUPOOHUYOT MEPExX1
MerToto Ti1paBiaigYHOrO pO3paxyHKy € BUOIp JiaMeTpy Ta yXuiy TpyOoonpoBoay,
AK1 320€3MeYyI0Th IPOIMYCK PO3PaXyHKOBOT BUTPATU CTIYHUX BOJ| MPU IMIBUAKOCTI, SKa

HE MEHIIIA 32 CAMOOYMCHY JUIsi TPyOONpPOBOY, Ta HAMIOBHEHHI, SIKE HE TMEPEBUIIYE
peryiaMmeHToBaHoro HopMami [ 1, Ta6:m. 6].
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BuxignumMu naHuMu Uil TIIPaBIIYHOTO PO3PAXYHKY € pO3pPaxyHKOBI Ta
KOHTPOJIbHI BUTPATH CTIYHUX BOJ Ha AUIAHKaX MEpeXi, a TaKoXX BU3HAUEHI 3a
TeHIUIAHOM JOBKUHHU JUISTHOK, BIIMITKH Ta YXHJIA MMOBEPXHI 3€MIII.

BuUKOHYIOTH TiIpaBIIyHUN PO3PAaXyHOK 3 1onoMororo tadnuils [4]. [Ipu upomy
MOTpiOHO BpaxoBYyBaTH, IO IS KOXXHOTO AiameTpy TpyO BcraHosieHi [1, m. 8.4.1]
OoOMeXeHHSI wiguokocmi (MiHIMAIbHI 3HAYCHHS) Ta HAnO6HeHHA (MaKCUMAJIbHI
3HA4YCHH), IK1 HaBeIeH1 B 1ojatky [

Haubinvwi wmeudkocmi pyxy BoJu ciij npuiiMartu 3rigHo [1, m. 2.36] 8 m/c nis
MeTajeBuX, 4 M/C JUIsl HEMETaJIEBUX TPYO.

Minimanonuit diamemp tpy0 BynuuHoi mepexi 200 mMm 3a [1, m. 8.3.1]. s
Takux TPyOOINpoBOAIB HaiiMeHIui yxun npuitmaroTs 0,007 3a [1, n. 8.5.1], a npu
oOrpynryBanHi — 10 0,005. O6rpyHTyBaHHSAM 3aCTOCYBaHHS 3MEHILIEHOTO YXUITYy TpyO
MOKke OyTH, HalpuKJIaJ, 3a0€3MeUeHHs IBUIKOCTI CAMOOYHUIIICHHS.

Ha nmouatkoBux IUISSHKaX MEPEXi MpU MalluX BUTpaTax (MeHmux 3a 9—10 n/c),
KOJMu 'y TpyOormpoBoAax MIHIMAIbHOTO JiaMETPy HEMOXJIIMBO 3a0e3MeUuTH
BCTAHOBJICHY HalMEHIIy CAMOOYHUCHY IIBUJIKICTh, IOMYCKAETHCSA MPUIUMATH AlaMeTp
200 MM 1 yxun 1 = 0,007, BBakarouu Taky IUISSHKY Oe3po3paxynkoeoro. Ha Taxiii
JUISHII HATTOBHEHHS Ta MIBUAKICTh PYXY BOJY HE BU3HAYAIOTh.

[Ticns BUOOpyY JiaMeTpy Ta yXuily TpyOONpOoBOAY BUKOHYIOTH HOTO MEpPEBIPKY
Ha MOXJIMBICTh TPONYCKAHHS KOHMPOIbHOI eumpamu TPU HATIOBHEHHI, SIKE HE
nepesuirye 0,95. ko s ymMoBa He BUKOHYETHCS, MOTPIOHO 30LIBIIMTH AlaMeETp 1
(a0o) yxun TpybompoBoay, 100 3a0€3MEeUUTH YMOBY NEPEBIPKU, YTOUHHUBILU TMPHU
[[bOMY HallOBHEHHSI Ta IIBUJKICTh IJI1 PO3PaXyHKOBOI BUTPATH.

OdopmileHHS  TIAPaBIIYHOTO  PO3pPaxyHKy 3py4YHO  BHUKOHYBaTH  Ha
PO3paxyHKOBIM cxeMi (IMB. PUKJIaa Ha puc. 2.2) abo B TabmmuHii Gopwmi (Tadu. 2.1).

[lapanenbHo 3 BUOOPOM JllaMeTpy BUKOHYETHCS GUCOMIHA Y6’A3Ka TpyO y
KOJOJsA351X. Y IHXKEHEPHIN MpakTHlll HalyacTillle BUKOPUCTOBYETHCS JBa CIIOCOOU
3’€THAHHSI TPyOONPOBOIIB: «IIIENUTa 3 LIEIUT0I0» Ta «3a PIBHAMHU Bogaw». [lepmmit
METOJ IEPEBAXKHO BUKOPUCTOBYETHCS MIPU 3’ €JHAHHI TPYO PI3HOrO JHiaMeTpa, APYyrui —
npu 3’ €JHaHHI TPYO OJHAKOBOTO JiaMeTpy. Y HEYacTUX BHUMAJKaX, KOJIHU AlaMeTp
HACTYIHOT'O0 TpyOONpOBOAY MEHIIMKA 3a JlaMeTp TONepPeaHbOro, JIOBOJAUTHCS
MPUPIBHIOBATH JIOTKH TPYO. J{1s1 6€3p03paxyHKOBUX AUISTHOK, KOJIM HEBIAOMHUIA PIBEHb
BOAM B TPYOOIpPOBO/II, MPUPIBHIOIOTH PIBEHb JIOTKAa 0€3p03paxyHKOBOI JUISHKU 0
PIBHS BOJU PO3PAXyHKOBOT.

[Ipy BUKOHAaHHI BHCOTHOI YB’SI3KM NOTPIOHO KOHTPOIIOBATH BIICYTHICTD
MIANIOPY BOAM, KOJM TOPU3OHT BOJAU Y BIABIZHOMY TPYyOONPOBOJI BHUILUNA 32 PIBEHb
BOAM Yy MiIBIAHOMY. B 11bOMy BHUMaAKy MepexolaTh /10 BUPIBHIOBAHHS «3a PIBHSAMHU
Boau». CIiJl TAKOXK YHUKATH «IIOPOTiB», KOJM JIOTOK HACTYMHOI IUISHKU BUIIUHN 3a
JIOTOK TOMEpeHbOI 1 MOXIIMBE BIIKJIAJaHHS Ocady Ha Lid mepemkonl. B mpomy
BUIAJIKY YPIBHIOIOTH JIOTKU TPYO.

B nporneci po3paxyHKiB A KOKHO1 JAUISHKM BH3HA4YalOTh BIAMITKH JIOTKIB,
TOPU30HTY BOJAM, WICIUT TPYO s MOYATKOBOTO Ta KIHIEBOIO BY3IIB, @ TaKOX
rNIMOMHY BIATOBIIHUX KOJ0/s31B. [ToCcmiqoBHICTh PO3paxyHKIB pi3HA JJIsl TOYATKOBHUX
Ta CepeIHIX JUISHOK.
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87.7 © QoS Rl 922
2 ooy it ?
bri(\ao'z-_ M
LD 00— o P~
. 90.9 92,1
N 90.77 20 91,97 =0
@27 90,7 91.9
972 1 10 - BL]:[I-%iTKa Wenurd Tpyou, M,
- HOMep pO3paxyHEOBOr O By3Na, Nk e i - TMHLVHHA KONOQAzA, M,
a R P pepay % : » 91 .gT - ELHMiTI{a FOpH&OHTy BOOI, M,
@ - BAGMITKa HOE&pXHj SEMITL, B, 91 Ig = ELE[MiTI{a naTIA TPYEHF M

Pucynoxk 2.2 — CxeMa riipaBiaiuHOTO PO3paxyHKy 1 BACOTHOI YB S3KU TPYO,
Ha JIHIAX PO3paXxyHKOBUX JUISTHOK MEpEX1 I0Ka3aH1 YNCENIbH1 3HAUE€HHS BETUYUH [ 7]
(na npuknaal AUAHKM 1-3):

4,6 — yxw1 MoBepxH1 3emii, %o; 0,4 — HaMOBHEHHS y JIOJISIX JlaMeTpa Ipu

7 — yxuin TpyoonpoBoy, %o; PO3paxyHKOBIH BUTpaTi;

260 — noBxuHa AUISHKY 1-3, M; 0,41 — te %, IpU KOHTPOJIBbHII BUTPATI;

8,75 — po3paxyHKOBa BUTpaTa CTIYHUX BOA, j/c; 0,08 — riubuHa BoaM IpU po3paxyHKOBIN

9,15 — KOHTpOJIbHA BUTPATa CTIYHUX BOJI, JI/C; BHUTpATI, M;

200 — giametp TpyOOIIPOBOAY, MM; 1,82 — nepeBuiieHHs JIoTka TpyOu y Touui 1 Haj
0,74 — WIBUIKICTH PYXY BOAM Y TpYOI1, M/C; JIOTKOM Yy Toulli 3, M

Tak, m1s nouamkoeoi Oinanku Mepexi BigoMa TIUOWHA KOJOMS3S, sKa
BU3HauyeHa 3a ¢opmyiioro (2.3), ToMy CroyaTKy BU3HAYarOTh BIIMITKY JIOTKY, a Jalll —
TOPHU30HT BOJU Ta BIJIMITKY IIEJIUTH.

Ilouamkoea éiomimka 10mKy (Hu3y) mpyou, M:

Z,=2Z,—h

ne  h,,, — IOYAaTKOBE 3arJTHOJICHH, M.

st cepednix dinanok, 3anexxHO Bl CrIOCOOY yB’SI3KH, CIOYATKY BHU3HAYAIOTh
BIIMITKY piBHS BOJIM 200 IIEJIUTH, i BIAMITKY JIOTKY Ta TIMOUHY KOJIOJs351. 3B’ 30K
MDK OJHOMMEHHHMMHM BIIMITKAMH y MOYAaTKOBOMY Ta KIHIIEBOMY BY3JaX IUISTHKH
3MIMCHIOIOTH Yepe3 nepesuuieHua (NadiHHa NiHii):
AH =i,, I, ™ (2.5)
Je iy, — YXWI TpyOOIpOBOLY,
[ — nOoBXXWHA IUISHKH, M.

Biomimka 1omky 6 Kinyi OiiAHKU, M:
Z, =7, —i-l, (2.6)

(2.4)

noy >

e i/ —magigHs il
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I'nubuny Kon00sa3a BU3HAYAIOTH SIK PI3HUIIO MDK BIIMITKaMU TOBEPXHI 3eMJI1
Ta JIOTKY TPyOHu.
Ha MOYaTKY JUISTHKA h,=2,—-72,,M (2.7, a)
B KIHI[l AUITHKH hy=2,-72,,M (2.7, 0)

JIK 2

ne Z
Z
TUISTHKH, M.
BinMiTKH TOpPU30HTY BOJAM Ta JIOTKY TPYOM BIAPI3HAIOTHCA Ha BEIMYUHY

2IUuOUHU wapy 600u, SIKy BHU3HA4YalOTh 4Yepe3 HANOBHEHHs A/d TpyOompoBomy
niaMeTpom d:

sn> Z 5 — BUIMITKI 36MJI1 BIAIIOBIAHO HA OYATKY Ta B KIHII JUITHKH, M;

> £y — BIAMITKH JIOTKY (HM3Y) TpyOM BIAIIOBIHO HA MOYATKy Ta B KIHII

h
h=—-d,m. 2.8

Biomimka 600u na nouamky O0inaHKu, M.
ZGI’! = ZJli’l + h 2 (29)
ne  Z,, — BIAMITKA JOTKY (HU3Yy) TpyOU Ha MOYATKy JUISHKH, M;
h — rnubuHa mapy BOJIH, M.
Biomimka é00u 6 KiHui OinaAHKU, M.
Ly =Ly +h, (2.10)
ne  Z, — BIAMITKA JOTKY (HU3Y) TpYOH B KIHII AUISHKH, M.

Ipumimxa: lagexcamu «8», «n» 3a3Hau€H1 BIAMOBIIHO BOJA, JIOTOK, a IHACKCAMU «1), «K» —
BIIIOBIIHO ITOYATKOBA Ta KIHIIEBA BIAMITKH.

3a pesynbTaTaMU TIAPaBIIYHOTO PO3PAXYHKY OYAYIOTh H0O3006#CHill npoghins
BU3HAYEHOT0 3aB/IaHHAM KosiekTopy Mepeski BianoBiaHo 10 JICTY b A.2.4-31:2008 [10].

[Ipodini caMONIMBHUX Ta HAMIPHUX MEPEK BUKPECTIOIOTH Ha apkyuli A2 abo
A3 wminimeTpoBoro mnamnepy abo 3a gomomororo rpadiudoro pegakropy AutoCAD.
Macmtabu: BeptukanbHuid 1:100, ropuzontansauii 1:10 000 (5 000). Ipuknax
MO3JJ0BXXHBOT0 MPOQLII0 HaBeIeHU B 1oaarky /1.

Ha npodini Bka3yroThcs TIMOMHA KOJ0/51351, OOKOB1 MIIKIIOYEHHS 3 J1aMeTpOM
Ta BIIMITKOIO JIOTKY, & TaKOX XapaKTEePUCTUKU TPYyOONPOBOIY: PO3pPaxyHKOBa
BUTpaTa CTIYHUX BOJ, JiaMeTp, IIBUAKICTh, HANMOBHEHHS Ta YXWI TpyoOu
PO3PaXyHKOBO1 AUISHKH.

BinMiTku BKa3ylOTbCS 7 BY3JIB IOYATKy 1 KIHIM KOXKHOI JIUISTHKH.
[Toznauenns Tpyou Bkirodae marepian, JICTY, mapky, miametp Tpyou. OCHOBY mif
TpyOONpoBOAM BUOMPAIOTh, KepylO4HCh pekomeHpamissMu [3]. Yxun T1pyou
BKa3yeThCs HaJl 1arOHAJILHOIO PUCKOIO, SIKAa MA€ HAMPSIMOK yXUJIy TpyOOnpoBoay, Mij
PUCKOIO BKa3yeTbCA JOBXWHA JUISHKHU. 711 MOCHIIOBHMX JUISHOK, $IKI MAaloTh
OJIHAKOBUM JiaMeTp Ta YyXWj, IiJ larOHAJbHOK PHUCKOKI 3alHUCYIOTh CyMapHy
JIOBXHMHY, M. Ha mutani Tpacu BKa3ylOTbCsS BY3JIM PO3PAXYHKOBUX AUISTHOK, KYTH
MOBOPOTY Tpacu (CTpUIKaMH, SIKI BUXOASATh 3 BY3Jy Y BIANOBIIHOMY HampsMKY),
OOKOBI MIAKIIOUEHHS (CTPLIKaMH, K1 BXOJSTh O BY3Jy 3 BiamoBigHoro Ooky). Ha
npod i1l Ha GOKOBUX MIIKIIOYEHHSIX BKA3YIOTh iX JlaMEeTp Ta BIAMITKH JIOTKY.
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2.2 Tiokepu
VY nosicHIOBaJIbHIM 3aUCII HABOASITHCS CXeMa Ta pO3paxyHOK AIOKEpY.
[IpoexTyBaHHs AOKEpPY MPOBOAMUTHCS BiANOBIAHO g0 Bumor [1, m. &.11], 3
ypaxyBaHHSIM pexomeHaarii [12].
[Ipu po3paxyHKy Ta MPOEKTYBaHHI AIOKePY HEOOX1THO BpaXOBYBATH HACTYITHE:
1) nrokep MpOKIATAETHCS MEPHEHANKYISIPHO OCl BOJHOT MPOTOKH SK MIHIMYM Y
IB1 po0OOY1 HUTKH 13 CTaJIEBUX TPYO JilaMeTpoM He MeHIe 150 MM 3 TOCHIIEHOI0
AHTUKOPO31MHOIO 130JIAIIIE€I0, 3aXUIICHOI0 (DYTEpOBKOIO;
2) WBUIKICTh PYXY CTIYHOI PIMHU B AIOKEpi MOBUHHA OyTH HE MeHmIe 1 mM/c 1 He
MEHIII€ MIBUAKOCTI B MIABIIHOMY KoJiekTopi. Ilpu 1mpomy miamerp Irokepy
BU3HAYAETHCA 32 3aJICKHICTIO

2.11)

nme O —po3paxyHKOBA BUTPATA CTIYHHX BOJ, 110 TPAHCIIOPTYETHCS 10 TFOKEPY, M /C;

N — YUCII0 HUTOK JIOKEPY;

V — IBHJIKICTh PYXy CTIYHOT PIIMHH B JIOKEPi, M/C.

IIpu BUTpaTax CTiYHHX BOJ, IO HE 3a0e3IeUyIOTh MIHIMAIBHI PO3PaxyHKOBI
HIBUAKOCTI, OJTHY 3 ABOX JIHIHN CIIijl HpI/II/IMaTI/I Pe3epBHOIO;

3) BiicTaHb MI)K HUTKaMHU AIOKEPY B CBITJII 3aJIEKUTh BiJl JiaMeTpy HHUTOK d 1
npuitmaerscst He MeHme 0,7 M npu d = 300 mm, He Menme 1,0 M mpu
d =400-1 000 mMm 1 He meHIze 1,5 M ipu d > 1 000 mm;

4) BiicTaHb MO BEPTHUKAJI BlJ MOXIJIHMBOIO PO3MHUBY JIHA PIYKHU A0 BEpXy TpyOu
MOBUHHA CTAHOBUTH HE MeHIlEe 1 M B CyJHOIUIaBHUX piukax 1 He MeHuIe 0,5 M B
HECYJIHOIIaBHUX;

5) KyT yXui1y BUCXIJJHOT YaCTHHU JIOKepY HE MOBUHEH nepeBuinyBatu 20°;

6) BXiJIHa KaMepa JIOKepy Mae€ JBa BIIICHHs, BUXiTHA — OJTHE.

[NuppaBnaiyHUil pO3paxyHOK JIOKEPY 3BOJUTHCS /10 BU3HAUEHHS JlIaMETpy TPyO
3a popmyioto (2.11) 1 BeTUYMHM ONOPY MPHU IPOXOHKEHH1 CTIYHOT BOJU Yepe3 IIOKEP
3 BUKOPUCTAHHSIM 3aJI€KHOCTI

hy=h+h,=i-1,+h,, (2.12)
ae i — TiIpaBiIiuHUM yxul, BUOUpaeThes 3a [4, Tab. 44];

[ — noBxuHA AIOKEPY, M;

h,, — cyMa BTpaT Halopy Ha MICLIEB1 OIIOPH: Ha BXiJ B TpyOy, Ha 4 IOBOPOTH Ta
Ha BHXI1J 3 TpyOu; npuiiMaeThes 3a [4, Tabmn. 45-47].

BennuuHa 3aranbHUX OMOPIB OOUUCTIOETHCS 1J1s1 BU3HAUYEHHS MMO3HAYKH BOJU Y
BUXIJTHIM KaMepi K PI3HUII MIXK BIIMITKOIO Y BOJM BXITHUN KaMepi Ta 3aralbHUMU
OTopamH.

Pozpaxynku 3a opmysnoro (2.12) BUKOHYIOTBCS:

® [IpH MPOIYCKY IO OJHIN TpyO1 pO3paxyHKOBOI BUTPATH, L0 MPUIIAJIA€ HA OJHY
HUTKY (IpM JBOX pPOOOYMX HUTKAX — MOJOBHHA 3arajbHOl PO3PaXyHKOBOI
BUTPATH);

® Ha BUMAJOK aBapii Ha OJHIA HUTLI — OPU MNPONYCKY BCIET PO3PAXYHKOBOI
BUTpPATH Yepe3 pelITy poOoUnX HUTOK.
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[Ipu aBapii (npyruii po3paxyHKOBUHN BUNIAJ0K) JOIMYCKAETHCS MIIIP B MEPEXKI B
Mexax, 110 BUKIIOYal0Th BUJIMB CTIYHUX BOJI Ha MMOBEPXHIO.

[NppaBnaiyHUil yXwi Ha JUISHKaX II'€30METPUYHOI JIiHII BHU3HAYAETHCS 3a
3aJIEKHICTIO

= (2.13)

Je ¢, —PO3paxyHKOBa BUTpaTa CTIYHUX BOJ Ha JAHIH IISHII, JI/C;
i, — yXWI AUISHKY (32 MaTepialaMu T1IpaBIi4yHOrO PO3paxyHKy);

4., — BUTpATa, IO HPOIYCKAETHCS TPYOOIO 3aaHOr0 JiaMeTpy MpH MOBHOMY

3allOBHEHHI Ta yXWUIi i,,.

[Ipu po3paxyHkax JAUISHOK KaHali3aliiiHOT Mepexl Ha MiATOIICHHS
3aIOBHIOETHCS BIIOMICTh, (hopMa sIKOT mpecTaBieHa B Tabauui 2.2.

3a pe3ynbTaTaMu BUKOHAHUX PO3PAXYHKIB pPO3pOOJISETHCS KPECICHHS IIOKEPY
BIJIMOBITHO /10 PUCYHKY 2.3.

VY Tomy BUNAAKYy, KOJM 3a yMOBaMHU 3aBIaHHS 3alpOEKTOBAHMUN HAMIPHUI
mokep (1o iae 0e3mocepeHhO Bii HACOCHOI CTaHIIl), PO3paxXyHKH OOMEKYIOThCS
BU3HAUYCHHSIM HOro aiamMeTpa Ta 3arajbHUX BTpaT Hamopy. KpeciieHHS niokepy
BUKOHYETHCS B IbOMY BUIAKY BIAIOBIIHO /10 PUCYHKY 2.4.

KpiM TOro, HeoOXiqHO MaMm’sITaTH Mpo Te, IO NMPsAME MIAKIIOYEHHS HAIipHOrO
KOJIEKTOPY J0 CaMOIUTMBHOTO HEMOXJMBO. [l 1bOro HEOOXiTHO TMependadyuTu
KOJOJs3b (KaMmepy) TaciHHS Hamopy, Iie Moxe OyTH NepenajgHuil KoJoIsa3b abo
CHemiabHUN KOJNOJA3b raciHHg Hamopy. OIuH 3 BapiaHTIB MOMJIMBUX TaCHUTENIB
MpEeICTaBIICHUI Ha PUCYHKY 2.5.

Cxema BJallITyBaHHS IOKEPY Yepe3 piuKy HaBeAeHa Ha PUCYHKY 2.6.
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Pucynok 2.5 — Konos13s racinus Hanopy

Sk npuknan po3riasiHeMo Oe3HamipHUM (CaMOIUIMBHUI) AIOKEp, OCKUIbKU HOTOo
pPO3paxyHOK BHJAEThCA OUIbII TOBHUM. Y Tabnuii 2.2 HaBEAEGHO BapiaHT
TiIpaBIIYHOTO PO3PAaXyHKY MEpexki y pa3i BAKOPUCTaHHs O€3HAIIPHOIO JIIOKEpA.

[TPUKJIAT

JliameTp I10Kepy CTAaHOBUTH:




4-0,171
dy= |0 0304w,
3,14-2-1,185

[Ipuitmaemo niametp mrokepy 300 MM (OKPYIJIMTH HEOOXITHO B 01K MEHIIOTO
COPTaMEHTY).

Toni BTpatu Hamopy B JtOKepi Mpu Horo AoBXuHI 120 M 1 riipaBIiqHOMY YXHII1
0,007 3 [4, Tabin. 44] cki1anyTh:

h =i-l,,M,
h, =0,0073-120 = 0,876 M.
MicueBi BTpaTu CKJIaayTh:
h,=h_+h, +h, ,M,
ae  h, — BTpaTH HAIoOpy Ha BX1J B TpyOy, ckinagarots 0,042 4 M [4, Tabin. 45];
h,,,. — BTpaTH Haopy Ha BUXix 3 TpyoH, cknaznarots 0,000 1 m [4, Tabmn. 46];
h,., — BTpaTu Haropy Ha 4 noBopoTH 1o 20 rpaayciB CKIaJal0Th:
4-0,002 4 =0,009 6 m [4, Tabx. 47].
h, =0,0424+0,0001 +0,0096 = 0,0521 M.
3aranpH1 BTpaTH B AIOKEPI1 CKIATYTh:
h,=h +h,,
h, =0,876 +0,0096 = 0,928 M.
Brpatu npu aBapii y BxiaHii kamepi -1 ckinagyTh:
H, =4-h,,M,
H, =4-0928=3712 M.
VY BX1IH1I KaMepl yTBOPIOETHCS MIAMIp, IO JOPIBHIOE:
H,p =H, —hys M,
H, =3712-0928=2784 M.

[lepeBipsiemo Ha BUIIMB BOJIM BEPXHIO Kamepy atokepy 1.

BinMmiTka piBHS BOJIM Y BEpXHIN Kamepl JII0Kepy JOPIBHIOE, Hanpukiad, 15,798 m (3
TaOJNMIIl TIAPABIIYHOTO po3paxyHky). [Ipu aBapii piBeHb BOJAM y BEpXHil kamepi
HiHIMETbCA 10 MO3HAUKHU Z;; = 15,798 + 2,784 = 18,582 m.

[lo3nauka 3emii B grokepHit kamepi J{1 cranoButs 19,100 M, TO6TO BUIMBY
CTIYHUX BOJ B JaHI{ TOUIll HE Oy/Ie.

[lepeBipka yMOB poOOTH B HamipHOMY PEXUMI PO3TAIIOBAHUX BHILE AUITHOK
KOJIEKTOpa 3A1MCHIOETHCS 3a popMmyiioro (2.13) npu 3anoBHeHH] Tabauii 2.3.

MJ
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Tabnuus 2.2 — BapiaHT ripaBiiqyHOro po3paxyHKy MEpexi 3 CAaMOIUIMBHUM JIIOKEPOM

S ['nmubuna
= B g = - BiaMiTky Ha po3paxyHKOBUX AUISHKAX, M 3aKJIaJaHH,
= < g = RS E; = MOBEPXHI1 MOBEPXHI1 LIETTUTH T
Q S < < 2 2 = = . S
z = E* | = =] 8L 3emui JI0TKa TpyOH BOJIH TpyoH z
= 204 5| = |lal 2| &% S S S 5 =
N2 s | B & 5| 5 | & | .E = = = = =
S < = = 3 4= >, >, > > H | =8
o < o = > 4] as] = 2 = = & = = & = x E = x > T
o T | = = 5 | o S T | s 5 S = = < 2 5 < B 5 2| 2B
= = = E S = = Z = o = o = o =g 5 0 =g = =
= X | 2| & | X Al S | E | 2| o8 o o | . o = o o = S < =
T o 5 | E | F | 8| | EE =1 25| F =.5 =1 =.5 =1 N
o o o = = c K o < X o < X o < K o =
N g8 = i 'z u: 'z m 'z T §= =
(oW [2a] [2a] 2] 2] asi
1 2 1 3 4 5 6 71 8 9 10 11 12 13 14 15 16 17 18 19 20

1-2 |320|11,9|12,8 | 200 | 0,003 | 0,7 [0,58 | 0,11]0,96 | 23,20 |23,300|20,99| 20,03 | 20,99 | 20,03 | 21,19 | 20,23 | 2,21 | 3,27

2-3 360 18,6 | 20,4 | 250 |0,0022} 0,7 | 0,60 | 0,15 0,79 | 23,30 {21,900 |19,88 | 19,08 | 20,03 | 19,23 | 20,13 | 19,33 | 3,42 | 2,81

133

3-4 1400/ 25,8 28,6 | 280 0,0022| 0,7 | 0,60 | 0,16 | 0,84 | 21,90 |21,100|19,07| 18,23 | 19,23 | 18,39 | 19,35 | 18,51 | 2,83 | 2,87

4-5 1620|50,5|54,9| 355 0,002 0,8 0,65{0,23|1,24|21,10|19,900|18,16| 16,92 | 18,39 | 17,15 | 18,52 | 17,28 | 2,93 | 2,97

5-10 480|124, |133,| 560 | 0,002 | 1,1]0,52|0,29|0,96| 19,90 | 19,800 |16,86| 15,90 | 17,15 | 16,19 | 17,42 | 16,46 | 3,03 | 3,89

10-21 1200|171, | 185,| 560 | 0,002 | 1,1 0,65 0,36 |0,40| 19,80 |19,100|15,83| 15,43 | 16,19 | 15,79 | 16,39 | 15,99 | 3,97 | 3,67

J1-712 {120 171, | 185, |2x30/0,0079| 1,2 { 1,00 | 0,30 | 0,93 | 19,10 | 19,100 | 15,43 | 14,50 | 15,73 | 14,80 | 15,73 | 14,80 | 3,67 | 4,59

J2-15 {120|171,| 185, ] 560 | 0,002 | 1,1 |0,65|0,36 | 0,24 | 19,10 | 19,800 | 14,44 | 14,20 | 14,80 | 14,56 | 15,00 | 14,76 | 4,66 | 5,60




Tabnuus 2.3 — Brpatu Hanopy npu aBapii B J10Kepi

Howmepn PO?‘%ZZYH- HoBxuHa Hiamerp, | I'izpaBniunuii \% Drpath Hanopy
JUISTHOK BHTpaTa, IUISTHKA, M MM yXHIT Xul | 3a )IOB)I\I;I/IHOIO,
a/c
10-/11 292,824 200 560 0,0028 0,002 0,555
5-10 284,532 480 500 0,0047 0,002 2,268
H, ,=2.824

3aranpHi BTpaTu Hanopy BiJ Touku 1 10 Touku 5 3 ypaxyBaHHSIM MICLHIEBUX
BTpaT CKJIaayTh:
Hyp_s=L1-H;,, =11-2,824=3,106 M.
BinmiTka moBepxHi BOAM B TOUII 5 NP aBapii Ha AIOKEpi CKIaje:
15,798 + 3,106 = 18,904 wm.
[To3nauka 3emuti B Toutlil 5 cranoBUTh 19,100 M, TOOTO mepenuBy CTIYHUX BOJ B
JaHIi TOYIll He Oy/e.

3HaxXoAMMO BIIMITKY MOBEPXHI1 BOAM Y HUKHIN KaMepi JIOKepy:
Zyy =2y —hy =15,798-0,928=14,370 M.
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Pucynok 2.6 — CxeMa BIalITyBaHHS JIOKEPY Uepes3 piuKy
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3 PEKOMEHJIALIT {010 POBOTH HAJ TPA®TYHOIO YACTHUHOIO
PO3PAXYHKOBO-TPA®IYHOI POBOTHU

YMoO@8HI no3Ha4yeHHs

- xumnobi kBapmasu 3 winbHICMY HACENeHHS
P, =280 ocid/2a ma numomum
BodobidbederrHsm q5, = 190 7/( dody -ocody )

- xumnoBi kBapmanu 3 wiNbHICMWY HACENEHHS
P, = 130 ocio/2a ma numomum
BodobidbederHsm q5, = 250 n/{ dody -ocody )

- 3e/1eHI HacaodxeHHs

- npomnidnpuemcmba
X - 20pu3oHman
— 106
o > o - nooymobo -Bupodruya mepexa Bodobidbederns
=400 - .
o o - dingHka 2on0BHo2o konekmopy 3 Bka3zibkow

D=600, i=0,002 ,
J 4 dobxunu, diamempy ma yxuiy

- HanipHi Bodobodu

40 Homep kBapmany

4,6 nnowa kBapmany, 2a

Pucynok 3.1 — Ilpuknan oopMiieHHS YMOBHUX ITO3HAYCHB
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Jlinii camoOMIMBHUX TPYyOOIPOBOMIB BHKPECIIOIOTh YEPBOHUM KOJIBOPOM,
HaIIpHUX TPYOONPOBOIB — CHHIM; TOBIIMHA JiHiH 301U1b1IyeTHCs Big 0,5 10 2 MM npH
30ubmIeHH1 aiamerpa Big 200 1o 1 000 mwm.

Ha po3paxyHKoBUX AUISTHKaX MEpExi MOTPIOHO BKA3aTH iX JIOBKUHY B METpax,
JiaMeTp B MUTIMETpax Ta yXUIL.

['panHuii KBapTajiiB BHUKPECIIOIOTh TOHKMMH JIHIIMH YOPHOTO KOJbOPY,
TOPU30HTANIl — BOJIOCSHUMHU JIHIIMH  KOPUYHEBOro  Koibopy. KBsapranm,
MIANPUEMCTBA, OYUCHI CIIOPYIH, 3€JIeHI HACAJKEHHS, BOJHI 00’ €KTH 3aJIHBAIOThCS
CBITIUMH (MACTEJIbHUMU) TOHAMU. PeKOMEHJOBaHI BIATIHKKA [JIs 3aJMBaHHSA:
MPOMIIANPUEMCTBA — CIpUM; 3€JeH1 Haca/pKEHHS — 3€JICeHUM; BOAHI 00 €KTH —
rojayOuii; )KUTIOB1 KBapTalIu — OyIb-sK1 1HIII, OKPIM BKa3aHUX.

3.1 IlobynoBa po3u BiTpiB

[Ipy odopmiieHHI TeHIUIaHy Yy TMpaBOMYy BEpPXHbOMY KYTI
PO3TaIlIOBYIOTh PO3Y BITPIB.

Posa éimpie — niarpama, Ha sIKii MOKa3aH1 HAPSIMKHU BITPiB, NaHYIOUYMX B JaH1I
MICLIEBOCTI, BOHA XapaKTepU3y€ PEKUM BITPY B JTaHOMY Miclli 3a OararopiuyHUMHU
CIIOCTEPEKEHHSIMU 1 BUTIAJAE SIK OaraTOKyTHUK, Yy SIKOIO JOBXHHH IPOMEHIB
(pyMOiB), 110 pO3XOJATHCS BiA LIEHTPY JliarpaMu B PI3HUX HANPSMKaX, MPOMOPIINHHI
MOBTOPIOBAHOCTI BITPIB IIUX HAINPSAMKIB («3B1IKH» IME BIiTEP).

Po3a BiTpiB, noOy/0BaHa 3a peaiIbHUMH JTaHUMH CIOCTEPEKEHb, 103BOJISIE IO
JTOBXHMHI pyMOiB TOOYZI0BaHOT0 OaraTOKyTHUKA BUSIBUTH HAaNPSIMOK MaHyKO4YO0ro, abo
nepeBakaroyoro BITPY, 3 OOKy SKOro HailyacTille NPUXOAUTH MOBITPSHUM TMOTIK B

JaHy MICIIEBICTb.

apKyua

i
flH-3 ] [H-Cx
na-3¥, no-cx

g

il (42 TN I

P {aunews}

Hanpau sirpy 3a Ia [Te-Cx Cx IIn-Cx IIx I1x-3 3 ITa-3
pymbamu
P (ciuenv) 7,6 5,9 9,2 8,5 17,4 19,8 19,7 11,9
P (nunens) 17 10,6 7.5 5,7 8,8 11,2 21,2 18

Pucynok 3.2 — Po3a BitpiB (8-mu pym6oBa)

[losicHeHHsI OCHOBHHUX €JIEMEHTIB pO3H BITPIB (AUB. puc. 3.5):
® YMOBHO NpUIMalOTh, 10 OJAHOMY BiIpI3KYy Ha rpadiky, BIANOBIAA€ TNEBHA
KUIBKICTH HIB (Y %).
® Ha JIHISX BIINOBIIHUX HANPSAMKIB BIAKIAJAIOTh Bl IIEHTPY YUCIO THIB 3
BITpaMU I[bOTO HANIPSIMKY 1 CTaBJISATh KPaIKy.
Hani po BiTpu ansa Ykpainu 6epemo 3 JICTY-H b B.1.1-27:2010 bynisenbHa
Kiimarosoris [3].
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JIOIATKH

JNOAATOK A
3pa3ku oopMIIeHHS MOSICHIOBAJIBHOI 3aIIMCKH TA BUXIAHI 1aHi 1151 pO3paxyHKiB

MiHiCTEpCTBO OCBITH 1 HAYKH Y KpaiHH

XapKiBChbKUI HAIllOHAJIBHUNA YHIBEPCUTET MichbKOro rocronapcrsa imeHi O. M. bekerosa

Kadenpa BogonocrauanHsi, BOJOBIIBEICHHS 1 OUHUIIICHHS BOJT

PO3PAXYHKOBO-I'PA®GIHHA POBOTA

«MepesKi BOTOBiABEICHHS HACEJICHOTO IIYHKTY»

Crynenra (ku) Kypcy

rpynu
CIEIAIBHICTD

192 — ByAiBHULITBO Ta HUBUIbHA 1HXKEHEPIs

No 3a11KOBOT KHUKKHA

(mpi3BuIe Ta iHiIiamM)

KepiBuuk: gou. biaronapua I'. 1.

HarmionanpHa mkana

KinpkicTs OaiiB: Omiuka: ECTS

M. XapkiB —20  pik

38



6¢

Tabmuus A.1 — BuxigHi qaHi s po3paxyHKy BUTPAT Bl HACEJIEHHS Ta KOMYHAJIbHUX MiIIIPUEMCTB

ITutome

IIponyckna

[inbHiCTH . . IIponykTus- . Cepenns

Micue3HaxomKeHHs HacelneHHs P, BOZIOBIABCACHHAL, g5, CHpOMOZAHICTD HICTh MPaJIGHI B | . F(.)Tem,.. Xapakre- raubuHa T miGeea

Homep Homep . 1/100y Ha OHOTO Ja3Hl y % BiA .. | KIIBKICTb MICLb IIpoOMep-
Bapianta HACEJIEHOTO ITyHKTY I ocib/ra HTES CUIEKOCTI TOHAX CYXOf Ha 1000 oci6 pucTuka 3aJIsraHHs N

(obmact) Pl P, - - HaceJIeHH (21;;223) HaceJIeHHS TpyHTIB rpl};g;oidnx IPYHTY, M

(Ha no0y) ’

1 TepHominbChKa 15,1 400 280 285 150 9 5 17 CyrnuHKu 7,0 0,75
2 JIbBiBCHKA 2,19 350 300 275 185 7 4 15 CyrIuHKH 8,0 0,75
3 YepHirischka 3,20 250 180 200 260 8 3 10 Cymickn 5,5 0,95
4 Yepkacbka 4,21 150 200 210 180 6 7 25 Cymickn 6,5 0,90
5 Juinponerposceka | 5, 22 250 310 230 190 5 8 19 Cymicku 5,0 0,90
6  |KipoBorpajichka 6,23 140 180 180 210 3 7 12 Cymicku 8,5 0,85
7 JKuromupcbka 7,24 160 280 180 230 4 6 14 CyrIuHKH 8,0 0,85
8 | XapkiBcbka 8,25 180 210 200 220 9 3 16 Cymicku 4,8 1,00
9 CyMmchbKa 9,21 200 230 210 240 10 2 18 Cymickn 7,0 1,10
10 |MuxonaiBcbka 10, 20 210 240 220 270 5 1 15 CyriuHKu 6,0 0,75
11 | XmenpHuIBKA 11,2 220 250 230 290 8 2 19 CyriuHKu 3,5 0,75
12 |Opecbka 12,9 230 260 240 210 7 3 17 Cymickn 3,0 0,75
13 |3anopisbka 13,3 240 270 250 285 6 5 18 Cymicku 7,0 0,85
14 | XepcoHcbka 14, 6 250 280 260 180 4 4 10 Cymickn 4,0 0,75
15 |BinHUIBKA 15,2 270 300 250 210 8 3 12 CyrIuHKH 9,0 0,78
16 |Xapkiscbka 16, 3 270 300 280 220 9 7 15 CyrIMHKH 6,0 1,00
17 | Kurtomupceka 17, 4 280 310 285 230 5 6 18 CyrnuHKu 6,5 0,85
18 |PiBHeHCBKa 18,7 290 320 285 210 4 8 16 CyrIMHKH 5,5 0,78
19  |Yepxacbka 19, 17 150 210 180 220 6 7 12 CyrIuHKH 6,2 0,90
20 | Tepuominschka 1,20 250 300 160 230 9 1 19 Cymicku 6,8 0,75
21 |Cymcobka 25,21 270 310 170 250 7 2 18 CyrnmHKn 7,5 1,10
22 |Opecbka 15,22 290 320 180 270 8 1 20 Cymickn 6,0 0,75
23 | duinponerposchka | 4,23 310 200 190 210 9 5 22 Cymicku 9,0 0,90
24 |Yepuiriscbka 5, 24 330 180 200 250 9 4 20 CyriuHKu 5,0 0,95
25 |JIbBiBCBKa 16, 25 350 160 210 180 10 3 24 CyrIMHKH 3,0 0,75
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Tabmuus A.2 — BuxigHi gaHi A po3paxyHKy BUTpAT BiJ NPOMIIAIPUEMCTB (BBaXaTH, 1110 CTIYHI BOJU IPOMITIANPUEMCTB
nepesa CKUAaHHSIM B MICBKY Mepexy BOJOBIABeIeHHs Oynu ountieHi Ha JIOC)

. 3arangbHa Po;noz[in 3a Posrozin 3a IIutoma KogtbiuieyT KiunekicTs
Hl(z[hld_lep HaiimenyBaHHS mpoMITinpueMCTBa Ilflch:ITLI: Kin.LKiCT.B Hp‘:ﬁi’i‘: ” nan, % pexan, % putpata BOHHHé{:TpinE;Z;gm ocib na 1;5111)11/(1;1:\:1[;
3MiH pO6ITHHK1B’ MATIPUEMCTBA Ha O/ IO3 BUPOOHUYIHX ! ALyIoBYy %
oci® [ | I | I | xom | rap. [mpomykuii,w| oo 5 | cimy

1 | TepHOIiNBbCHKHIA Kap’ep 2 150 200 t/n06y | 40 | 60 | — | 70 | 30 15,01 1,01 3 60
2 | Hernanwmii 3aBoj 3 249 5000 mr./moby| 50 | 25 | 25 | 70 | 30 12,3 1,5 3 80
3 | Makaponna ¢abpuka 3 200 1200 1/mo0y | 60 | 20 | 20 | 80 | 20 13,5 1,3 15 50
4 | 3aBoj 3 CHpOBapIHHS 3 300 5000 1/mo0y | 50 | 25 | 25 | 80 | 20 15,3 1,2 5 60
5 | ®abpuka XIMYMCTKH Ta OKPACKH OJSITY 2 300 200 mT./no6y | 60 | 40 | — | 70 | 30 20,0 1,1 3 85
6 | B3yrreBa pabpuka 2 400 2000 map/moby| 70 | 30 | — | 100 | O 12,5 1,05 15 60
7 | ®abpuka rpyooro nojoTHa 2 600 210 t/noby | 60 | 40 | — | 70 | 30 31,6 1,01 5 60
8 KoxkcoximM3aBo 3 1100 2000 1/moby | 50 | 25 | 25 | 70 30 13,5 1,6 3 85
9 | Xnibo3aBon 3 406 95 1/m00y 20 1 20 | 60 | 70 | 30 22,2 1,8 5 65
10 | 3aBox rocrnogapcbKuxX BUPOOIB 2 360 300 t/moby | 70 | 30 | — | 80 | 20 8,3 1,2 5 40
11 | AcdanberobeToHHUH 3aBO 3 232 2000 1/mo0y | 50 | 25 | 25 | 60 40 5,8 1,02 5 70
12 | Pubokombinat 2 300 850 T/moby | 60 | 40 | — | 70 | 30 16,0 1,05 3 90
13 | Tkanpka pabpuxa 3 350 140 t/m06y | 50 | 25 | 25 | 80 | 20 45,0 1,3 5 50
14 | M’sicokom0iHaT 2 350 500 t/moby | 60 | 40 | — | 70 | 30 19,0 1,2 15 60
15 | 3-1 IerkoBUX aBTOMOOLIIB 2 800 700 mt./moby | 70 | 30 | — 80 | 20 5,0 1,1 15 50
16 | 3-1 Oe3aIKOroJILHAX HAIOIB 3 120 1000 n/moby | 60 | 20 | 20 | 100 0 17,2 1,1 5 40
17 | 3aBoj IITYYHUX MIKIp 2 500 120 t/mo6y | 70 | 30 | — | 80 | 20 33,3 1,5 3 80
18 | TpakTtopHuMii 3aBOJ 3 920 350 mr./noby | 50 | 25 | 25 | 60 | 40 6,0 1,4 5 80
19 | KombaliHOBHI 3aBO 2 100 200 mr./noby | 60 | 40 | — 70 30 2,1 1,05 5 50
20 | ®apdoposuii 3aBoj 2 120 800 1/moby | 60 | 40 | — | 80 | 20 5,4 1,06 5 50
21 | ®@apmaneBTHYHa (-Ka 3 400 100 T/mo6y | 50 | 25 | 25 | 100 | O 12,8 1,3 3 40
22 | Macnocupbaza 3 150 600 1/m00y 50 | 25 | 25| 70 30 12,2 1,2 3 60
23 | IluB3aBojg 3 366 2000 51/no6y | 40 | 30 | 30 | 80 | 20 17,0 1,2 3 60
24 | CaxapHuii 3aBOJ 3 170 3000 1/moGy | 60 | 20 | 20 | 80 | 20 13,3 1,05 5 50
25 | Ilapdymepna pabpuxa 2 150 800 i/moby | 60 | 40 | — | 100 | O 15,0 1,1 5 60




JIOJIATOK B

Tabmuus b.1 — KoedimieHT HepiBHOMIPHOCTI MPUIUIMBY CTIYHUX BOJ B
3aJIKHOCTI Bil BUTpaTH [1, Tadm. 2]
3arayibHUM KOeDIIieHT CepenHs BUTpaTa CTIYHUX BOJ, JI/C
HEpIBHOMIpHOCT] s |10 | 20 | 50 | 100|300 | 500 | 1000 | 3090 ™
MPUIUIUBY CTIYHUX BOJ Oonee
MaxkcumanbHui Ko max 25121119 |1,7 1,6 [1,55| 1,5 | 1,47 1,44
MinimManbHu# Keep. min 0,380,45| 0,5 |0,55|0,59|0,62|0,66| 0,69 0,71
JNOAATOK B

Pe:xxumm HaaXO0HKeHHsI CTIYHUX BO/I Bi/l Pi3HUX JKepeJ1 BOAOBiABeIeHHS

Tabmuis B.1 — Po3noain cepenubo1000BOi BUTPATH MOOYTOBUX CTIUHUX BOJ 3a
roAuHaMH 100U

TComuuu Burpara criunnx Bog, %, Bin cepenb0106080i, 1pu K gpp max/ K gen min
n06n 1,7/0,55 1,6 /0,59 1,55/0,62 1,5/0,66 1,47/0,69 | 1,44/0,71
0-1 2,30 2,50 2,60 2,75 2,90 2,96
1-2 2,30 2,50 2,60 2,75 2,90 2,96
2-3 2,30 2,50 2,60 2,75 2,90 2,96
3-4 2,30 2,50 2,60 2,75 2,90 2,96
4-5 2,30 2,50 2,60 2,75 2,90 2,96
5-6 3,50 4,30 4,31 4,15 4,00 3,80
6-7 4,80 5,50 5,32 5,15 5,00 4,90
7-8 6,10 5,50 5,22 5,05 4,90 4,90
8-9 7,10 6,70 6,46 6,30 6,13 6,00
9-10 7,10 6,70 6,46 6,30 6,13 6,00
10-11 7,10 6,70 6,46 6,30 6,13 6,00
11-12 5,40 4,50 4,60 4,50 4,41 4,24
12-13 3,50 3,90 4,00 4,15 4,00 3,84
13-14 3,50 3,50 4,80 4,75 4,50 4,94
14-15 3,50 5,50 5,32 5,30 5,10 4,94
15-16 4,80 5,50 5,32 5,30 5,10 4,94
16-17 6,00 5,30 5,32 5,20 5,10 4,94
17-18 6,00 5,30 5,32 5,20 5,10 4,94
18-19 6,00 4,10 4,31 4,35 4,30 4,64
19-20 4,30 3,50 3,00 3,05 4,00 3,90
20-21 2,90 3,50 3,00 2,95 2,90 3,50
21-22 2,30 2,50 2,60 2,75 2,90 2,96
22-23 2,30 2,50 2,60 2,75 2,90 2,96
23-24 2,30 2,50 2,60 2,75 2,90 2,96
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Tabmuist B.2 — Po3moain cTi4HUX BOJI, BIZICOTOK BiJ POMUCIIOBHUX MiIIPUEMCTB 32
FOAMHAMHU 3MIHU

. [ToOyTOBI CTOKH . BupobOuuui
I'onqunau 3M1HKU . ; JlymoB1 cToku

XOJIOJHI LIEXHU rapsiul Hexu CTOKH

8-9 12,50 12,50 100 8,75
9-10 6,25 8,13 — 12,50
10-11 6,25 8,13 — 12,50
11-12 18,75 15,62 — 15,00
12-13 6,25 8,13 — 15,00
13-14 6,25 8,13 — 15,00
14-15 6,25 8,13 — 12,50

15-16 37,5 31,25 - 8,75
Bcroro 100 % 100 % 100 % 100 %

JTOOATOK I

Tabmuus ['.1 — Halimenni po3paxyHKOB1 HIBUAKOCTI pyXy CTIYHUX BOJ Y TpyOax
[1, Tabm. 6]

Tliavetp d, mn HIBUAKICTD Vi, M/C, TIPU HATIOBHEHHI h/d
’ 0,60 0,70 0,75 0,80
150 - 250 0,70 - - -
300 — 400 - 0,80 - -
450 - 500 - - 0,9 -
600 — 800 - - 1,00 -
900 - - 1,15 -
1 000 -1 200 - - - 1,20
1 500 - - - 1,30
Bigpmie 1 500 - - - 1,50

[pumitka 1. J]ns mnactMacoBux TpyO npu HaroBHeHH //d = 0,80 HaliMeHIIa IBUIKICTh TIPUHMAETHCS JIs1
d=1000-1200 MM Vpi = 1,15 M/c; wisd =1 400-2 000 MM Vyin = 1,2 M/C.

Ipumitka 2. J[ns BUPOOHMYMX CTIYHMX BOJ HAWMEHINI IIBUIKOCTI IMPUHAMAIOTHCS 3TITHO 3 Taly3eBUMHU
OyIiBETbHIMHU HOPMaMU MPOEKTYBaHHS MiAMPUEMCTB a00 3a eKCIUTyaTalliiHIMHU TaHUMHU.

[pumitka 3. [[nst BUpOOHMYMX CTIYHMX BOJA, OJM3BKHX IO TOCIOJAPCHKO-IIOOYTOBUX 3a 3a0pyAHEHHSIM
3aBHCIIMMH PEYOBUHAMU, HAHMEHII IBUIKOCTI MPUIMAIOTHCS SIK JUIs1 TOCHOAAPCHKO-TIOOYTOBHUX CTIYHHUX BOJI.

[pumitka 4. J{ns normoBoi kaHamizaii npy nepioji 0AHOPa30BOro NEPEBUIIEHHS PO3paXyHKOBOI IHTEHCHBHOCTI
nomy P = 0,33 poky HaliMeHIITy IIBHAKICTh TpuiiMaroTh 0,6 m/c.
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JIOJATOK T
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124 v=11m/c v= 126m/¢C v=149m/c v=150m/¢c v=163m/ ¢ v=160m/¢c h/d = 057
hd = 0,70 h/d = 0,70 b/d = 0,65 h/d = 0,68 h/d = 0,70 b/d = 0,52 /T~
. . P -~ Oy
Bidmimka nomky mpyou | & S R 2 S ol g 3
& & SR S & &8 € 8
2 ; S S S S S S S =
Bidmimka 3emai 3 = = = = S S =R
3 S & ] ! & a &
ﬂa_gHa YeHHS mpyau ma Tpgc)'u 3413002 moHH! J?(TH 6482 1-88
mun i30n8uii | d=700m, [=755n | d=800m, =986 m | d=1000mm, [=630m
OcHoba npupodra wmyYHa
floBxura Ixun 420 2%o| 335~23 % 535 %0 | 355~ %| 630 3 %o
Bidcmare 420 335 250 386 350 530 104
Homep konodsizs, movku
Byzna noBopoma ! 2 3 4 5 6 7 THC

Pucynok /I.1 — 3pa3ok mo3a0oBxHb0ro npouito BOJOBIABIIHOT MEPEKI



JIOJIATOK E

Ta6muis E.1 — MakcuMainbHa KUTBKICTh onajiB, Mm/no0y [1, Tabn. A.9]

MakcumanbHa MakcumanbHa
Haceneni myHkTu KUIBKICTh OmajiB,  HaceneHi myHKTH  [KUIBKICTH OIAJiB,
MM/100y MM/100y
1 2 3 4
Binnunpka 061acTh 3anopi3bka 00J1acTh
Binnuns - bepasaacek 74
Ko3zsatun 96 3anop XOKsI 104
Kmepunka 75 MemniTononb 85
Morunis-Iloauibebkuii 62 Kupuniska 114
Kpnxonisib 110 IBano-®pankiBChbKa 001aCTh
BonuHcbka 0651acTh IBaHO-DpaHKIBCHK 93
JIyupk 114 Komomus 108
Kogenb 122 KuiBcpka o6nacthb
JlHinponeTpoBchka 00J1acTh Kwuis 103
JIHIIpONEeTPOBCHK 82 YopHoOuIIbh 61
KomicapiBka 91 JliTku 65
CUHENTBbHUKOBE 111 Arotun 170
Hixonosnpb 69 KipoBorpazacreka o0sactb
JloHernpka 001aCcTh KipoBorpan 106
JloHenbk — 3HaMeHKa 106
CJ10B’ THCBK 111 boGpunenp 79
KpacHoapmiiicbk 71 Hosomupropon 91
BonHoBaxa 96 ABtroHomHa PecniyOnika Kpum
Mapiynoib 80 JIxaHKOM —
XKutomupcbka 001aCcTh €Bnaropis 91
Kuromup 94 Cimdbeponoib 122
OBpyu 83 deonocist 75
OneBcbk 112 Snra 154
KopocTenb 95 ApMSIHCBK 73
Hosorpan-BonnHchkuii 91 YopHOMOpCBHKE 77
Pagomumis 92 Kepu 146
3akapnaTchka 00J1acTh binoripcek 112
Ykropon 75 Cynak 111
beperose 65 Anymira 103
Benuknii bepeznnit 88 CeBacTonoJib 59
Huxni Bopora 98 XepCOHEChKUI MasIK 58
Bousosenp 96 TapXaHKyTChKUI Masik 90
Pycbka Mokpa 104 Ku3 Aynbcbkuii Masik 94
Scius 76 Ati-Ilerpi 215
XycT 77
PaxiB 133




[Tponosxenns tadbnuin E. 1

1 2 3 4
Jlyranceka o01acThb TepHoninbchbka 001aCTh
Jlyrancek 80 TepHoninab 106
CtapoOiTbChK 67 Kpemenenp 95
binoBoichk 106 XapkiBchbka 00J1aCTh
JIbBiBCHKA 00J1aCTH XapKiB 74
JIbBIB — boronyxis 58
PaBa-Pycnka 71 KpacHorpan 82
Kawm’siHka-by3bka 84 [3r0M 74
Camb6ip 89 Jlo3oBa 75
Crpuii 120 XepcoHchbKa 00J1acTh
Typka 100 XepcoH 86
MuxkoJsaiBcbka 00J1aCTh Ackanig Hora 123
MukoJiais 144 I'eniyecpk 114
Bo3necencbk 141 CKagoBCBK 62
bamranka 105 Xopau 62
OuakiB 74 XMeJIbHUITbKA 00J1aCTh
TenapiBChbKUiA Masik 88 XMeNIbHUIILKUH —
bosrpan 115 [leneriBka 75
I3main 69 Bonouncek 97
[TonTaBcbka 00aCTh Kam’suenp-11oainbcpkumii 86
ITonTaBa 178 UYepkacbka 00J1aCTh
JloxBuus 85 YMaHb 155
JlyOuu 84 Yepkacu —
Mupropon 98 30JI0TOHOIIA 78
O60710Hb 70 Yurupun 71
KoOunsku 82 UepHiriscbka 00J1acTh
PiBHeHCHKA 00J1aCTh UepHiris 58
PiBHe — CemeHiBKa 145
CapHu 106 [Iopc 94
CymcbKka 061acThb Jlro6eu 95
Cymnu 71 Hixun 86
['yxiB 88 YepHiBelbka 00J1aCTh
Konoron 82 YepHiBIli ‘ 81
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JIOJIATOK XK

Tabmuus XK.1 — Tpyobm kepamiuni Oesnamipui 3a JICTY 286-82
(ACTY b B.2.5-57:2011)
CtBOJ TpYyOHU Po31py6 TpyoH Howminanbna
Buytpimniit | Hominansna | Hominanena | Buytpimniii | Hominanpha | TOBIIMHA
miameTp d NOBXMHa X | JOBXWHA miameTp d rimouHa 1] CTIHKH
Howmin. | IIpen. (npen. Bigx. | Hapizku 1 | HomiH. Ipen. (mpen. BiAX. CTBOJIA 1
BiZIX. +20) (mpen. BiaX. BiZIX. +5) postpyba S
+5) (mpen. BiAX.
+4)
150 +7 1 000; 60 224 +7 60 19
200 1 100; 282 20
250 | +9 1 200; 340 | £9 22
300 =10 1 300; 398 +10 27
350 | 11 1/400; 70 456 | +11 70 28
400 1500 510 30
450 568 34
500 622 36
550 678 39
600 +12 734 | £12 41

[Tpumitka. 3a yromorw MDK CHOXHUBAa4eM 1 MiAINPHUEMCTBOM-BUPOOHUKOM JIOMYCKA€ETHCS
BUTOTOBJICHHSI TPYO IHIIOT AOBXKMHU. YMOBHE MO3HAYEHHS KepaMIuHOi KaHai3alidHOi TpyOu B
TeXHIYHIN TOKYMEHTAIlli 1 MPY 3aMOBJICHHI IOBUHHE CKJIaaaTucs 31 cioBa «Tpyda», BHYTPIITHEOTO
JiameTpa 1 IOBKMHU CTOBOypa TpyOu B CAaHTUMETpax Ta MO3HAUEHHS L[bOTO CTaHJapTYy.

[Tpukian yMOBHOTO TIO3HAYEHHSI KEPaMIYHO! KaHATI3AIIHOI TPyOW 3 BHYTPIIIHIM JlaMETPOM
creosia 150 MM ta noBxuHo0 1 200 MM:

Ipyba 15-120 JICTY 286-82
Te came 151 TpyOU BHYTpIIHIM JilameTpoM cTBosia 400 MM Ta ioBxkuHOI0 1 500 MMm:
Ipyba 40-150 JICTY 286-82

Tabnuus XK.2 — Tpyou 3aniz306eTonni 6e3namipui Tuny « T» 3a ICTY 6482.1-88
(ACTY b B.2.5-46:2010)

D Tuno- Po3mipu Tpy6, MM JHoBinkoBa
| posmip Maca

MM rpyou | ds d, d, d> t I I, L | &5 | 1, | tpy6u,t
400 | T40.50 | 400 | 500 | 530 650 50 75 0,95
500 | T50.50 | 500 | 620 | 650 790 60 5100 | 100 | 150 85 1,4
600 | T60.50 | 600 | 720 | 750 890 1,7
800 | T80.50 | 800 | 960 | 990 | 1170 | 80 5 000 105 3,0
1000 | T100.50] 1000 | 1200 | 1230 | 1450 | 100 125 4.8
1200 |T120.50| 1200 | 1420 | 1450 | 1690 110 5110 | 110 | 200 135 6,0
1400 |T140.50] 1400 | 1620 | 1 650 | 1890 7,0
1600 |T160.50] 1600 | 1840 | 1870 | 2130 | 120 145 8,7
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Tabnuus XK.3 — Tpyou nonietunenosi (JJCTY b B.2.5-32:2007)

JoBHiHIH ToBuiHHA CTIHKH, MM, U718 TPYD THIIY

JiameTp Tpyd, MM 1 CJ1 C T
110 2.7 4.3 6,2 10
125 3.1 4.8 7.1 11,4
140 3.5 54 7.9 12,7
160 39 6,2 0.1 14,6
180 44 7.0 10,2 16,4
200 49 1.7 11,4 18,2
225 55 8.7 12,8 20,5
250 6,1 9,7 14,2 22,8
280 6,9 10,8 15,9 25,5
315 7.7 12,2 17.9 28,7
355 8.7 13,7 20,1 32,3
400 9.8 154 227 36,4
450 11,0 17,3 25,5 41,0
500 12,2 18,8 28.3 45,5
560 13,7 21,6 31,7 -
630 154 243 35,7 -
710 17,4 274 40,2 -
200 19.6 30,8 453 -
900 22,0 347 - -
1000 244 38,5 - -
1200 293 46,2 - -

Tabnuus XK.3.1 — Kananizauiiiai TpyOu 3 NOJTIBIHUTXJIOPUAY

Tun Tpydn JoBHIHIA Tosmwnua Jopxuua, m
JlaMeTp, MM CTIHKH, MM
KPx110x3.4 110 3.4 4,0:425;4.5:4.75; 5,
KPx160x4.0 160 4.0 5.25:5.5;5.75; 6,0
KPx225x5.5 225 3.5
KPx315x7.7 315 7.7
Tabmuusa XK.3.2 — Kanamizamiiini TpyOuM 3 nOMIBIHUIXJIOpUAY (ipMu
POLIPLAST (ITonsia)
Jiamerp, MM TosuiMHA CTIHKH, MM Josmuuaa, M
Jlerkuii THn Cepenniii Tun Baxkuii Tun
110 - 3.0 3.2 1.0; 2.0; 3.0; 4.0;
160 3.2 4.0 4,7 5.0; 6,0
200 3.9 4.9 5.9
250 49 6.2 7.3
315 6,2 7.7 9.2
400 7.9 9.8 11,7
500 9.8 12,2 14,6
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Ta6muis XK.3.3 — [NomieTunenosi Tpyou nosibebkoi pipmu KWP Pipe

30BHILUHINA Buyrpiwniii fiamerp a ToBumHa cTiHky (XS, MM) npu ticky, MIa
JlaMeTp, MM 0.4 0,5 0,63 0,75 0.8 1.0
110 1032 | 34 [1020] 42 | 994 | 53 [ 974 | 63 | 968 | 6,6 | 938 | 8.1
125 117.2 | 39 [ 1158 | 48 | 1130 | 6,0 |[110.8] 7.1 |110.2] 7.4 |1066(| 9.2
140 1314 | 43 | 1298 | 54 [ 1266 | 6,7 [1240] 8.0 [1234| 83 |1194]| 103
160 1502 | 49 [ 1484 | 62 | 1446 | 7.7 [141.8] 9.1 [141,0] 9,5 | 1364 11.8
180 1690 | 55 [ 1668 | 69 | 1628 | 86 [1596] 10,2 [158,6 | 10,7 | 1534 13,3
200 1876 | 62 | 1854 | 7.7 | 1808 | 9.6 [177.2]| 114 [1762] 11,9 |170,6| 14,7
225 2112 | 69 | 2086 | 8.6 | 2034 | 108 | 1994 12,8 |198,2| 13,4 [191.8] 16,6
250 2346 | 7.7 | 2318 | 96 | 2262 | 119 |2216| 14,2 12204 | 14,8 [213,2| 184
280 2628 | 86 [259.6 | 10,7 | 2532 | 134 |248.2| 159 |246,8 | 16,6 |238.8| 20,6
315 2956 | 9.7 | 2922 |12,1 | 285,0 | 15,0 |279.2| 17,9 |1277.6| 18,7 [268,6 | 23,2
355 3332 (10,9 | 3292 | 13,6 | 321.2 | 16,9 |314,8| 20,1 |312,8 | 21,1 [302.8 | 26,1
400 3754 [ 12,3 | 3710 | 153 | 361.8 | 19.1 |354.6| 22.7 |352,6| 23,7 [341.2]| 294
450 4224 | 13,8 | 4174 | 17.2 | 407.0 | 21,5 | 399.0| 25,5 |396.,6 | 26,7 |383.,8 | 33.1
500 4694 [ 15,3 | 4638 | 19,1 | 452,2 | 239 |4434 | 28,3 |440.6| 29.7 (4264 | 36,8
560 5256 [ 17.2 | 5194 | 214 | 506,6 | 26,7 | 496.6 | 31.7 |493.6| 33.2 [477.6| 41.2
630 5914 [ 19,3 | 584.4 | 24,1 | 570,0 | 30,0 | 558.,6| 35,7 |555.2| 37.4 [537.4| 46,3
710 6664 | 21,8 | 658,6 | 27.2 | 642,2 | 339 |629.6| 40,2 |625,8 | 42,1 [605,6 | 52,2
800 7510 [ 24,5 | 742.0 | 30.6 | 723.8 | 38.1 |709.4 | 45.3 |705.2| 474 | 6824 | 58.8
900 8448 [ 27,6 | 8348 | 344 | 8142 | 429 |798,0| 51,0 |793.4| 53.3 - -
1000 938,8 [ 30,6 | 9276 | 38,2 | 904.6 | 47.7 | 886.8 | 56,6 |881.4 | 59.3 - -
1200 1126,6| 36,7 [1113.2] 459 |1085.6|57.2 | - - - - - -
1400 1314,2] 42,9 | 1298,8 | 53.5 - - - - - - - -
1600 1502,0] 49,0 | 14842 | 61,2 - - - - - - - -

Tabnuus XK.3.4 — be3nanipHi CKJIOIIACTUKOBI TPYOH

HominaneHuii 3oeHiHIi Tpybou knacy SN5000 Tpybdu knacy SN10000
AlaMerp, MM JlaMeTp, MM Toewmua Bara, TosmmuHa Bara,
CTIHKH, MM KM CTIHKH, MM Krim

300 324.5 54 12.0 6.9 14,0
350 3764 6,2 16.0 7.9 19.0
400 4277 7.1 20,0 9.0 24,0
450 478.2 7.9 24.0 10.1 30,0
500 530,1 8.8 29.0 11,2 36.0
600 617.0 10,2 39.0 12,9 48.0
T00 719.0 11,9 52.0 14,8 72.0
800 821.0 13,5 67.0 16,7 83.0
900 923.0 15,0 84.0 18.6 105.0
1000 10250 16,6 103.0 20,6 127.0
1100 11270 18,1 125.0 22.6 153.0
1200 12290 19.6 1460 24,5 180.0
1300 13310 21,2 171.0 26.5 211.0
1400 14330 227 198.0 28.5 244.0
1500 15350 243 227.0 30,5 281.0
1600 1637.0 25,8 256.0 324 356.0
1800 1841.0 28,9 3220 364 430.0
2000 2045.0 32.0 396.0 - -
2200 22490 35.1 4700 - -
2400 2453.0 383 560.0 - -

48




JIOIATOK U

Po3mipu BupoOiB 3i 30ipHOro 3a,1i300€TOHY AJ151 KOJIOAS13iB

Taomumg U.1 — CTiHOBI KUIBLIA

Eckia Mapka Poamipu, Mm Maca, T
di de & H I h b
8 s ul K KC7.3 700 840 70 290 0.13
1= 5 KC7.9 890 0.38
S B KC.10.3 1000 1160 80 290 0.20
KC10.6 590 0.40
l\ KC10.9 290 0.60
\ ’ KC15.6 1500 [1680 [90 |590 0,66
KC15.9 290 1.0
KC15.18 1790 2,01
KC20.6 2000 (2200 100 (590 0.95
KC20.9 890 1.45
KC25.6 2500 (2700 100 (590 1.2
K(C25.12 1190 2.42
s H‘ . KC10.9a 1000 1160 |BD 290 400 400 0.55
N 7 WK KC10.18a 1790 1,15
KC15.9a 1500 1680 90 290 600 500 0.88
KC15.18a 1790 | 600 600 1.88
KC20.12a 2000 100 (1190 [900 700 1.60
KC25.12a 1190 1400 | 800 2.18
8 Ml 3 KC15.60 1500 (1680 |90 590 400 350 | 600 0.55
N2 L N [XC15.96 890 500 08
B 1 KC15.180 1790 600 1.8
KC20.60 2000 | 2200 100 (590 500 350 | 900 0,76
KC20.96 290 500 1.1
KC20.126 1190 650 1.9
KC20.180 1790 700 2.55
KC25.126 [2500 2700 100 (1190 | 700 B00 1400 |16
Tabnuus WU.2 — [1nutu nepekputrts
Eckis Mapxka Poamipu, mm Maca, T
de d a h
i ffvl . II110-1 1160 700 150 150 0.25
S LETMIIILS, IL [110-2
IIIIT15-1| 1680 700 400 150 0,68
ITIIT15-2
4T1I120-2 | 2200 700 650 150 1.28
) 2IM125-2 | 2700 700 900 180 2,31
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Taomuusa U.3 — [liutu qauma

Eckia Mapka Poamipu, Mm Maca, T
de h
d___| TH10 1500 100 045
- ITHI15 2000 120 0.95
‘ = [TH20 2500 120 1,48
ITH25 3000 140 245
& B
Tabmuis .4 — Kinbie onipae
Eckia Mapka Maca, T
i | K06 0,05
P E TR
=
=
=
LA
Tabnuus WU.5 — [1nuta nopoxHs
Eckis Mapka Maca, T
} 2500 i 16 2.1
=
i
| =
930 S
2"
380

Tabnuus N.6 — Tunu 1 xapakTepuCTUKH YaBYHHUX JIFOKIB

Tun (no3- |Hasea Hominanene 3aranena | Micue yeraHoBKH
HAYEHHH ) HABAHTANEHHA, |Maca, Kkr
kH
JIM (Al5) | Jlerknii manorabapu- |15 45 [Mimoxingxa 30Ha 1 30HA 3e0e-
THMIi HHX HACAIKEHE
JI(ALS) Jlerkuii 15 60 IMimoxigua 30Ha 1 30HA 3ene-
HHX HACAKEHB
C(B125) Cepenmiii 125 95 ABTOCTOAHKH, TPOTYAPH,
NPOi3HA YACTHHA MICBKHX Na-
pKiB
T{C250) Bamkmii 250 120 Mickki aBTOAOPOrH 3 IHTEH-
CHBEHHM PYXOM
T™ (O400) |Bamkuii marictpans- | 400 140 MaricrpaikHi 10pOrH
HMIi
CT (E600) | Haneaskmii 600 155 FOHH BHCOKHX HABAHTAMKEHb
(aepoapoMH, JOKH)
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