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MeTomuuHi  BKa3iBKM JIII  BUKOHAHHS KypCOBOTO TPOEKTY Ha  TEMY
«[IpoTUTIOKEIKHE BOJONOCTAYAHHS HACEICHOTO WYHKTY» Ui 3J00yBadiB BUILIOI
OCBITH, SIKI HaBYAIOTHCS Ha mepmomy (OakaaaBpCbKOMY) PiBHI y raiy3i 3HaHb 26
«lluBinpHa Oe3meka» 3a OCBITHbO-TIpodeciitaumu mporpamamu «IloxexHa Oe3mekay,
«[loxxexoraciHHsl Ta aBapiitHO-pATYBaJbHI POOOTH». METOI0 BUKOHAaHHS KypCOBOTO
NPOEKTY € popMyBaHHA y 3700yBaydiB BUIIO1 OCBITH HABUYOK POOOTH 3 HOPMATUBHUMH
JOKYMEHTaMH Ta 3/JaTHOCTI JO pPO3PaxyHKIB Ta TEPEBIpKA E€JIEMEHTIB CHCTEM
HPOTHITOKEKHOTO BOJIONIOCTAYaHHS, MPOEKTIB IMPOTHUIIOKEIKHOTO BOJIOTOCTAYAHHS
100 BiJIMTOBIAHOCTI BUMOTaM TIOXKEKHOI OC3MEKH.
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BCTYII

MeTor BUKOHAaHHS KypPCOBOTO NPOEKTY 3 aucHuIuniHu “TIpoTumnokexHe
BojJionIocTayaHHss” Ha Temy “TIpoTumokekHe BOJIONOCTAYaHHS HACEJICHOTO
NyHKTY” € ¢OopMyBaHHS y 3100yBadiB BUIIOi OCBITH HAaBUYOK pPOOOTH 3
HOPMAaTUBHUMH JIOKYMEHTaMH Ta 3JIaTHOCTI JIO PO3pPaxyHKIB Ta TIEPEBIPKH
CJICMCHTIB CHCTEM MPOTHUIIOKEKHOTO BOJIOTIOCTAYaHHS, IIPOEKTIB
MIPOTUIIOKEKHOTO BOJOMOCTAYaHHS IIOJO0 BIAMOBIIHOCTI BUMOTaM MOXEXKHOI
6e3nexu. BiamoBigHo 10 ocBiTHRO-TIpodeciitnux mporpam «lloxexHa Oe3mexa
(I1b), «IloxexxoraciHHsi Ta aBapiHO-pATyBaibHI podoTn» (III'APP) BuxoHaHHS
KypCOBOTO TIPOEKTY TOBHHHO 3a0€3MEUUTH JOCATHECHHS 3700yBadamMHu BHIIO1
OCBITH TaKUX pe3yJIbTaTIB HABYAHHS:

— BHOWpaTH Ta OIIHIOBATH TApaMETPU CHCTEM IIPOTHUITOKEKHOTO
BOJIOTIOCTaYaHHS; 3aCTOCOBYBATH 3HAHHS 3aKOHIB T1APABIIKA, MEXaHIKH PIIMHU Ta
rasiB IIiJ] 9ac TIEPEBIPKHU MPOEKTIB Ta KOHTPOJIIO CUCTEM BOJOTIOCTAYaHHS;

— aHaJi3yBaTH BHUMOTM HOPMATHBHUX JOKYMEHTIB IIOJI0 CHUCTEM
30BHIITHBOTO MPOTHUIIOKEKHOTO BOJOIOCTAYaHHS; PO3POOIATH Ta MPOIOHYBATH
OOTpyHTOBaHI 3aXOJH, 1HXXCHEPHO-TEXHIUHI PIIIEHHS I0JI0 MPUBEJACHHS TaKHX
CHUCTEM JIO BIJIMOBIIHOCTI BUMOT'aM HOPM.

Cxkuiax Ta 00’€M KypcoBOro mpo€eKTy

KypcoBuil MpoeKT CKIANAEThCS 3 PO3PAXYHKOBO-TIOSICHIOBAILHOI 3aMUCKU
(PI13) Ta rpadiunoi wactuau (I'Y). o PII3 BHOCSATBCA poO3paxyHKH,
OOTpYHTYBaHHSI TPUMHITHX pIlIeHb, HEOOX1aHI Tabmuill, rpadikd Ta CXEMH.
['padiuna yacTHA CKIaAA€THCS 3 YOTUPHOX KpecieHb popmaty A4.

PIT3 ta I'Y BUKOHYIOTBCS 81ACHOPYYHO HA CTAHJIAPTHUX apKylax ¢opmary
A4 3 pamxoro ma wmamnom (751 pO3paxyHKOBO-TIOSICHIOBAIBHOT 3aIMUCKH IITAMIT
HaBeJCHUN y noaatky 12 a — juist 3MicTy, y noAaTky 12 6 — /It BC1X HACTYIHUX
apKyUIiB; Ui KpecieHb rpadivyHoi YaCTHHH — Y AOJATKy 12 B).

TutynapHHI apKyIIT KypCOBOTO MPOEKTY Ta OJIaHK 3aBIaHHS 0(hOPMITIOIOTH 32
3pa3KoM, HABEICHUM B I0AATKY 1.

Bci naBeneni y PI13 gpopmyau nymepyromocs, nanpukiaz (1.1) (1o o3Hagae:
nepia GopMmysa Mepuioro po3Aily), HaJalThCs MOSICHEHHS BCIX Be- JMYMH, Ta
ONMMHMIN iX BHUMIPY. AHAJOTIYHO HYMepYyrOmb madauyi ma PUCYHKU, KL
0008 ’513K080 NOGUHHI MamMu HA36U.

Iu¢p, siknii BKa3YETHCSA B IITAMIII:
HYN3Y.2?2?2-22. JHCIITHB.PII3,
abo
HYL3Y.?2?2?2-22.  JHCIITB.I'Y,



ne HYU3Y — naBuanpHuil 3akiafg; ??-??? — HoMep 3aliKOBOi KHIKKH,
JAHCIITB — xadenpa nepsxaBHOro Harisny y chepl MokeKHOI Ta TEXHOTEHHOI
oesneku; PII3 — po3paxyHkoBo-TiosicHIOBasIbHA 3amnrcka; ' — rpadiuyna yacTrHa.

Cmopinku Hymepyrombcs, TOYMHAIOUN 3 TUTYJIBHOTO apKylla, Ha SKOMY
HOMEp HE BKa3Y€ThCH.
Po3paxyHKOBO-TIOsICHIOBaJIbHA 3aITMCKA TIOBUHHA Oy TH 3UUMOI0.

['padiyna yacTHHA BUKOHYETHCS 01i8UEM.

3MicT po3paxyHKOBO-NOSICHIOBAJIbHOI 3aIIMCKH KYPCOBOTO MTPOEKTY:

Haszsa pozainy Ne cTopinku
BuxioHi oawi
3micm
Bcmyn
1. Tpacysanus 6000npogioHoI Mepedxici
2. Busnauenns pospaxynxosux eumpam 600u Ha nompeou
8000CNOHCUBAYIB

3. l'iopasniuHuti po3paxyHox 6000NPOGIOHOI MepexCi

4. Busnauenns pescumy pobomu HacocHoi cmanyii 0py2020 niOuomy

5. Pospaxynok pezepgyapie uucmoi 600u

6. Pospaxynok eodonanipnoi bawmu

7. Bubip nacocie 015 HacOCHUX Cmanyiu ma 6UHA4YeHHs iX muny

Bucnosku

Cnucox nimepamypu

Bionogioi Ha KOHMPONIbHI NUMAHHS

I'padiuna yacTuHA NOBUHHA BKJIFOYATH HACTYITHI KPECIEHHS:
1 — cenepanvrull nian HaceneHo20 NYHKmMy;,

2 — cxema pezepsyapa yucmoi 600u;

3 — cxema 8000HanipHoi bawmu,

4 — naan HacocHoi cmanyii Opy2020 niotiomy.



KPUTEPI OLIIHIOBAHHSI KYPCOBOI'O TIPOEKTY

[Topsiox HakonM4yBaHHs HaBYaIbHUX OaiiB 3a 100-0anpHOIO MIKAJIOO IS
KypPCOBOT'O MPOEKTY:

Po3paxyHkoBo-110sic Ipadiuna uacruna 3axmCT Cyma
HIOBAJILHA 3aMMHCKA
10 60 1o 20 1o 20 100

s Kypcosozo npoekmy KpUTEpli OLIHIOBaHHA 3HaHb 3700yBadiB
omiaroeThes Bix 0 mo 100 GaniB, sKi CKIaAarOTHCS 3 HACTYITHOTO:

Po3spaxynkoso-noscuiosanvua sanucka — 60 6anis:

0-5 GaniB — KUTBKICTB OaiB 3a po3ainm 1,4, 5, 6 Ta 7, ne 0 6amiB — po3alT HE
BUKOHAHMM, a00 BUKOHAHMM HE 3a BapiaHTOM; 5 OaliB — pO3/1J1 BUKOHAHUM
MPaBWJIBbHO, 3a BapiaHTOM, BIAMOBITHO 10 METOAWYHUX BKa3iBOK; (3arajbHa
KUIBKICTh OaiiB 0-25 6aiiB);

0-10 GamiB — KiIBKICTH OamiB 3a po3aum 2 ta 3, n1e 0 G6amiB — po3aia HE
BUKOHAHMM, a00 BUKOHAaHMIA He 3a BapianToM; 10 OaniB — po3Aill BUKOHAHUM
MPaBWJIBbHO, 3a BapiaHTOM, BIAMOBITHO 10 METOAWYHUX BKa3iBOK; (3arajbHa
KUTBKicTh OaitiB 0-20 6aiiB);

0-1 6anm — KUTBKICTH OamiB 3a TUTYJIBHHUM apKylll, 3aBAaHHA (2 CTOPIHKH),
3MICT, BCTYIL, JIITEpPATypa, BACHOBKH, Ji¢ 0 OaJiB — BIAMOBIIHA YaCTUHA KYPCOBOIO
MPOEKTY HE BHKOHAHA, a00 BWUKOHAHA HE 3a BapiaHToM; | Oam — BiAMOBigHA
YacTHUHA KypCOBOT'O MPOEKTY BUKOHAHA MPABWIBHO, 3@ BAPIAHTOM, BIAMOBIIHO JI0
METOJMYHUX BKa3iBOK; (3arajbHa KUIbKICTh OamiB 0-6 6aiiB);

0-9 GaniB — KIIBKICTH 0aliiB 3a 0)OPMIIEHHS KypCOBOTO MPOEKTY, Ae 0 6aiB
— KYpPCOBHUH NMPOEKT BUKOHAHUI HE 3a BaplaHTOM, 0OPMIICHUN HEAKypaTHO, HE
BUKOHAHI BUMOTU METOJAMYHMX BKa3iBOK, poOOTa He 3muTa, rpadivyHa yacTHHA
BUKOHAaHa HE OJiBIEeM; 9 0aiB — KypCOBUUM MPOEKT BUKOHAHUN 3a BapiaHTOM,
oopMJICHUN aKypaTHO, BUKOHaHI BCl BUMOTHM METOJMYHUX BKa3iBOK, poOoTa
3MIMTa, TpadiyHa YacTHHA BUKOHAHA OJIBIIEM BIIMOBIAHO A0 3pa3KiB goaaTky 11;
(3arasibHa KUTBKICTH OamiB 0-9 6ariB);

I'pagiuna yvacmuna — 20 6anis:

0-5 6atiB — KUTBKICTh OaiB 3a BUKOHAHHSA 1, 2, 3 Ta 4 KpecIeHHs KypCOBOTO
mpoekty, ae 0 OamiB — BIAMOBITHE KPECICHHS BHUKOHAHO HE 3a BapiaHTOM,
oopmiileHO HE y BIAMOBIIHOCTI JO 3pa3Ky aoaatrky 11, He omiBieMm, Hemae
OCOOHMCTOTO MAMUCY Ta JaTH BUKOHAHHS KPECICHHsS; S5 OaliB — BIAMOBIIHE
KpECJCHHS BUKOHAHO 3a BapiaHTOM, O(OPMIICHO Y BIAMOBITHOCTI 1O 3pa3Ky
nonatky 11, omiBiem, ocoOMCTO MIJMKUCAHO Ta € JaTa BUKOHAHHS KPECIICHHS,
(3arasibHa KUTBKICTH OaniB 0-20 OamiB);
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3axucm kypcogoeo npoekmy — 20 banis:

0-4 Gamu — IOMOBIIb, IO BKJIKOYAE METY KYPCOBOTO MPOEKTY, POKPUTTS
OCHOBHUX e€TamB ii JOCATHEHHS, CTHUCIY XapaKTEPUCTHUKY Ppe3yJbTaTiB
PO3PaxXyHKIB 32 KOKHOIO CKJIaJIOBOIO CUCTEMU MPOTUTIOKEKHOTO BOIOIIOCTaYaHHS
HACEJICHOT0 MyHKTY, MepeIiKk BAKOHAHUX PO3PaXyHKIB Ta BUKOPUCTAHUX METOJIUK,
BUCHOBOK IIPO JIOCATHEHHS METH KYpPCOBOT'O IMPOEKTY (32 OCHOBY JOIMOBIiJi
MOXJIMBO TPUUHATH po3aul «BUCHOBKM», MiJg Yac JOMOBIJI BUKOPUCTAHHS
JOTIOMDKHUX MaTepialliB HE TO3BOJISETHCSA); (3araibHa KiIbKiCTh OamiB 0-4 6anm);

0-8 OamiB — KiIBKICTh OamiB 3a BIAMOBIAI HA KOHTPOJBHI MHUTAHHS, IO
HaBezleH1 y noaatky 1 (mpyra cropinka 3aBaanss) (0-1 Gam — KUIBKICTH OamiB 3a
BignoBiai Ha muTaHHs 30, 3B, 3r, 31; 0-2 Oanm — KUIBKICTH OaIiB 3a BIAIIOBiAI Ha
nuTaHHs 3a, 3e; ge 0 6amiB — BIAMOBI/II HE 32 BApiaHTOM, HEMIOBHI 00 HETPaBUIIbHI,
1 (2) Ganu — mpaBUIIBHI TTOBH1 BIJIMOBI/II 32 BapiaHTOM); (3arajbHa KIJIbKICTh OaliiB
0-8 6aniB);

0-8 GaiiB — KUIBKICTh OajiB 3a PO3B’sS3aHHS JIOAATKOBOI 3a/1a4i 3a OJHUM 3
PO3M1TIB KYpCOBOTO MPOEKTY, /e 0 6aniB — 3aada He po3B’si3aHa abo po3B’si3aHa
HeMpaBWIbHO, 8 O0aliB — 3ajJada po3B’si3aHa IPABUJIBbHO, KOXXHHUH ITyHKT
pPO3B’sI3aHHS Ma€ JOKJaJHI TIOSICHEHHS, OJIepKaHl BEJIMYMHM HaBEJICHI 3
OJIMHULISIMA BUMIpY; (3arajibHa KuibKicTh 0amiB 0-8 OamiB).

3ABJIAHHA

[Ipy BUKOHaHHI KypcoBOro TpoekTy Ha Temy “IIpoTunoxexhe
BOJIONIOCTAYaHHsI HACEJIEHOTO MMyHKTY  HEOOX1/IHO 3alpOEKTYBATHU:

- BOJIOINPOBIHY MEPEXKy 3aJaHOT0 HACEJICHOTO MyHKTY TaKUM YHUHOM,
1100 BOHA 3MOTJIa MOAATH HEOOX1AHY KIJIbKICTh BOAY 3 HEOOX1THUM HAIIOPOM BCIM
BOJIOCIIOKMBAaYaM HACEJICHOT0 IYHKTY Ta BHUPOOHUYOrO OO’€KTa TpPU JABOX
pexuMax ii poOOTH: B 3BHYANHOMY pexuMi (IO TMOKEXk1) Ta MiJl 4ac TaciHHS
TTOXKEXKI,

- HaIipHI CIIOPY/U: BOJAOHAIIPHY OaIlTy Ta HACOCHI CTAaHIIl MEPIIOTO Ta
JAPYroro miaioMiB;

- Pperyjimiordl €MHICHI CHOpYAM: pe3epByapd 4YHCTOI BOAM Ta
BOJIOHAITIPHY OaInry.

BuOip BUXiTHUX aHUX IS BAKOHAHHS KypCOBOTO MPOEKTY 311MCHIOETHCS
BIJIOBIJTHO HOMEPY 3aJ1KOBOI KHIDKKH (JIBOX OCTaHHIX IHU(P HOMEPY 3aJ1IKOBOI
KHUKKH ).

BuxiaHi 1aH1 CKIaqar0ThCs 3 HACTYITHOTO:

-  BHUXIJHI JaHl O HaceJeHOMYy NYyHKTy (Tabin. 1) HagaroTh HOMeEp
TeHEPAJIbHOTO TUIAHY HACEJIEHOI'O MYHKTY, ONUC KIJIbKOCTI MEIIKAHIIIB, KIJIBKOCTI
MOJIUBOK 3€JICHUX HACAIKCHb y HACEJICHOMY IyHKTI 3a 1100y, MOBEPXOBICThH
Oy/iBelb Ta CTYIIHb OJArOyCTPOIO KUTIOBOI 3a0Y10BH;

-  BHUXiAHI JaHi MO BHUPOOHWYOMY OO’€KkTy (Tabi. 2) HamawTh THII
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BUPOOHMYOTO 00’€KTa 3 OMMCOM OAMHHIIL BUMIPY Ta KIJIBKOCTI MPOMYKIIi, IO
BUITYCKA€THCS, HEOOXIMHY KUIbKICTh BOJAW JJsi 11 BUPOOHHUIITBA, OIMKC
BUPOOHUYOTO KOPIYCY Ta HOro MOKEKOHEOE3IEeKy, a TAKOXK OMKUC KUTBKOCTI 3MiH
Ta MPAaIiBHUKIB, IO MPAIIOIOTH POTATOM KOKHO1 3MIHH.

Tabmuug 1 — BuxigHi 7aHi 1o HaceJIeHOMY MTyHKTY

Ocmannsa yugppa nomepy zan. | 1 | 2 | 3 4 5 6 71819 |0

KHUMCKU

HomMmep renepanbHOro mniany 1 2 3 4

JloxuHa HacejeHoro NyHKTy,M | [ 8 |18 8 8 I 8 |18 |8
v e} o0 < o0 v (ap} < O [\l
— — — — — — — — — —
o o o o o |lo |lo |o |o |o

[[lupuna HaceneHoro NyHKTy,M |8 |18 |18 8 B B B |8 |8 |8
A |F |® = & | |& [F |[v |Q
— — — — — — — — — —

KiTbKiCTh MEIIKAHIB Yy

HacesneHomy myHkTi (Vy), THc. | 24 | 20 | 12 | 18 | 16 | 14 | 10 | 22 | 8 | 26

0c10

KinpKicTh TIOJIMBOK 3a 100y 3 2 1 1 3 2 1 1 3 2

(nnon)

TpuBainicte OJHIET TOIUBKU 2 | 3| 4 6 2 3 4 16 2|3
( non), TOIUH

Ilepeoocmannsa uyugpa 1|2 |3 4 5 6 71819 |0

HoMepy 3a1iK080T KHUMCKU

[ToBepxoBicTh OymiBi (7) 2 | 3| 4 5 2 3 4 | 52| 3

(BUCOTA OJTHOTO MOBEPXY 3 M)

Crtyninb 6J1aroycTporo Buypirmiii BuyTpimmiii

PKUTIIOBOT 320y 10BU BOJIOTIPOB, BOJIOTIPOB, BHyTpimHiit
KaHai3aris i KaHai3ais i BOJIOIIPOBIJI,
[EHTpaJIbHE BaHHU 3 KaHaji3aIis,

rapsiae MiCIIEBHMU 0e3 BaHH

BOJIOTIOCTAYaHHs1 | BOZOHArpiBauaMu




Tabnuisg 2 — Buxigai gadi 1o BUpOOHUUOMY 00’ €KTY

Ocmanns uugppa Homepyl 1 | 2 | 3 | 4 | 5| 6 718190
BAIIKOBOT KHUMCKU
BupoOHuumnii 00’ €KT
=t
S 2 =
M = < e
3 |3 g : 2
’= Eg = § )E m
= |2 |= |8 |E |E 2 |E
T OPE OIS |2 | |2 |= 2 | Z
e |E |Z |E |@ |8 |2 | |& |E
o) ) 15 S < o =y 2 ™ =
& |8 |2 |2 | |2 |8 | |= |2
O Q (@) ~ o
3 ] ) o S 0 = =
S |2 |2 |E¥E |E |2 |2 |8 |®
2 |E ¢ |ENZ |28 |8 |8 |2 |=
) Q o N of & o Ve e, o
a (8 | |f9E |& |&B |8 |8 |&=
D) = 2 (ST o) = ) M
= O = 1= =1 = I - 2 T =g R
OauHULS BUMIPY MPOAYKIIii, 110 . < =
BUITYCKAETHCS EERE g £ |©
’ 2 |2 |5 |2 | |2 | |8 |28
~ |E|E|& | |3 |E |S |& |8
2 |& |8 |8 |3 |® |2 |© |E
E |= |& |5 |& | | |& |=
Ki1bpKiCTh MIPOIYKIIII, mo| 50 [ 20 | 1 1 1 4 2 2 4 5
BUITYCKAETHCS 32 3MIHY (Nupon)
Butpatn Boau Ha BUPOOHMYI
notpebu s Bumycky omumuil S5 | 35 (360480190 | 2 | 5 6 [ 1,5] 19
MPOIYKIT (Gnp), M3
O6’em BupoOHHUuoro xopmycy, 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
THC.M3
Kateropis Bupoommnea 33 b | b | B| B | B | " | B| T | B | b
MM0’KeKOBHOYX0HEOE3IMEKOI0
Ctynine BorHectivikocti Oymismi| I | II | IT | IIT | 1T | 1T | I | OIIT | 1T | I
Ilepeoocmannusa yugppa nomepy| 1 | 2 | 3 | 4 | 5 | 6 718190
BAIIKOBOT KHUMCKU
KinpKicTh poO0OUYNX 3MiH (713v) 2131213 2 131213213
KUIBKICTE  MPAIUBHAKIB, IOl 4 | 50| 300 | 250|380 | 350 | 400 | 450 | 500 | 55
[PaLOI0Th B 3MIHY (Nupan)
KinpKicTh TpaIiBHUKIB B 3MIiHY,
o npuiimarots gy (Yogym), %o | 40 | 60 | 80 | 70 | 80 | 80 | 50 | 50 | 60 | 100
[Tmomra BUpoOHMYOTO 00’ €KTa,ra <150




YMOBHI N03HAYEHHS /10 TeHEePAJIbHUX IJIAHIB

JKuTnoB1 KBapTanu HACEIEHOTO YHKTY

m BupoOuuunii 06’ €kt

— Piuka, 110 SBIAE€THCS BOJOKEPEIIOM IS CHCTEMHU
BOJIOTIOCTAYaHHS HACEJICHOTO IyHKTY Ta BHPOOHHYOTO
00’exTa

j BiamiTky moBepXHi 3eMili 3 TOPU3OHTAIIAMHU
2200

I'enepanbuwuii uian Ne 1
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METOAUYHI BKA3IBKH JJIA BUKOHAHHSA KYPCOBOI'O
MNPOEKTY
1 TpacyBanHsi BOZONIPOBITHOI MepeKi

TpacyBanHss mepesxki — 1€ HaJaHHS MeEpeXl BU3HAUEHOI I'€OMETPUYHOI
¢dbopmu B miaHi. Po3ranryBaHHs JIiHIN BOJIOIIPOBIIHOT MEPEX1 3aJI€KUTD:

- Bl XapakTepy IUIaHyBaHHA O00'€KTa, LI0 MOCTAYa€EThCS BOJOIO,
PO3MIIIIEHHSI OKPEMHUX CIIOKMBAuiB, PO3TAIyBaHHS MpPOi3iB, GOpMHU 1 po3MipiB
KHUTIOBUX KBapTaliB, BAPOOHNYNX 00’ €KTIB, 3€JICHUX HACAKCHb Ta 1H.;

- BIJ penbedy MICLEBOCTI.

BononpoBiiHi Mepexi pO3AUISIOTbCS Ha MariCTpalibHi, PO3MOJAUIBHI Ta
BHYTpIIIHbOKBApTAIbHI. Mepexki MOXyTh OyTH KUIbIEBOI ab0 TYNMHMKOBOI
KoH(irypamii. HaltyacTime marictpaibHi Mepexki BIAIITOBYIOTh KUIBLIEBUMH, a
PO3MOMUIbHI Ta BHYTPIIIHHOKBAPTAIbHI — TYNMHUKOBMMHU. MaricTpajibHi Mepexi
BapTO MPOKJIAJATH MO HAMOUIbII MIAHATHX TOukax Teputopii. [Ipu nux ymoBax
HASBHICTh JOCTaTHIX BUIPHUX HAMOpPIB Yy MariCTpaibHIi Mepexi 3abesmneuye
CTBOPEHHsI JIOCTaTHIX HAIOpiB 1 B PO3MOAUIbHIN Ta BHYTPIIIHbOKBapTAJIbHIN
Mepexax, 0 IKUX BOJa MOJAETHCS Bl MariCTpaibHOI MEPEXi.

[Ipy BUKOHAHHI KypCOBOTO MPOEKTY HEOOXiHO BHKOHATH TipaBIiYHUIA
PO3paxXyHOK MaricTpajdbHMX JiHIH, SKi 3a0€3MeUyI0Th TOaqy BOAM 0 OKPEMUX
palioHIB Ta BEJIIMKUX CIOXHBAaYlB HAWKOPOTIIMM HUIAXOM. [loXexH1 TipaHTH
PO3TAIIOBYIOTHCS Ha JAUISHKAX MaricTpaibHOI MEpeKi Ha BijicTaHi He Ot 150 —
200 M ouH BiJ OHOTO.

Tak, nanpuxnad, 1 33JQHOTO HACENEHOIO IIYHKTY MariCTpaabHy
BOJIOIIPOBIJTHY MEPEKY MOKHA MPOKJIACTH TaKOlo, 1110 BOHA Oy/ie CKIalaTUCh 3 1
KUIBLIS, 5 pO3paxyHKOBUX IUISHOK Ta 5 By3:miB (puc.l.1).

3 o VA S B
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Puc. 1.1 — TpacyBanHsI BOZONIPOBi/IHOI Mepe:Ki HaceJIeHOT0 MyHKTY
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3a pesyabTaTamum po3aiay Tpeda HamMcaTM METY TpacyBaHHS
BOJIOTIPOBIJTHOT MEPEKi, HAKPECIUTH TE€HEpabHIN IUTaH 3aJaHOTO HACEJICHOTO
MyHKTY, TOKa3aTH HA HbOMY CXEMY TpacyBaHHS BOJOMPOBIIHOT MEpEXKi, OMUCATH
il (BKa3aTu KUIbKICTh KUJICIb, JUISTHOK, BY3JIIB).
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2. BusHavyeHHS pO3PaXyHKOBHX BUTPAT BOAU HA MOTPeOU BOAOCIIOKMBAYIB

Bona y HaceneHOMy MyHKTI Ta Ha BUPOOHHYOMY OO’€KTI B OCHOBHOMY
CIHOYKUBAETHCS] HA HACTYIIHI TOTPEOU:

— rOCNOJapChKO-MTUTHI MOTPEOU HACETIEHHS;

— MOJIMBKA BYJIMLb Ta 3€JICHUX HACAKEHb;

— BUPOOHMY1 TOTPeOU BUPOOHUIOTO 00’ €KTA;

— TOCTIOJAPChKO-MTUTHI MOTPEOH MPaIliBHUKIB BUPOOHIMIOTO 00’ €KTa;

— IPUAHATTS AYIIy TpaliBHUKaMU BUPOOHUUYOTO 00’ €KTa;

— TOTPeOH TOKEIKOTACIHHS (30BHIIITHHOTO Ta BHYTPIIITHLOTO).

2.1. I'ocnoodapcoko-numni nompeou Hacel1eHHs

PospaxynkoBa go0GoBa BuTpaTta Boau (cepemHs 3a  piK) Ha
rOCIOJIapCHKO-TIMTHI OTPEeOU HACeIeHHS BU3HAYA€ThCS BIAMOBIIHO 10 [3] m. 6.1.1
tabn.1, m. 6.1.2 (momaTox 2) 3 ypaxyBaHHSIM HEBPAaXOBaHWX BUTPAT BOJH, SIKI
MPUIMAIOTBCST Yy BIJICOTKAX BiJ 3arajbHOTO BOJOCIOXHBAHHSA Ta 3aJie’aTh Bij
kuibkocTi HaceneHHs ([3] m. 6.1.1 mpum. 3, 4). [{nsg mManux HaceleHUX IMyHKTIB
HEBpaxoBaH1 BUTpaTu ckiianaoTh 10 % BiJ 3arajibHOTO BOJIOCTIOKUBAaHHS. Takum
YMHOM, CEpeAHBOJO0OBI BUTPATH BOJM Ha TOCIOAAPCHKO-TIUTHI MOTPEOH
HACEeJICHHS BU3HAYAIOThCS:

quN
Ocep.no6 = -1 .Wa M*/100, (2.1

ne Ny — KUIbKICTh MEIIKAHIIIB Y HACEJIEHOMY ITyHKTI (32 BUXITHUMH JaHUMHU),
oci0;

gu — THTOMAa CcepeAHbo/I000Ba (3a pIK) HOpPMa IUTHOTO BOJOCIIOXHUBAHHS
(momartok 2).

JBbH B.2.5-74:2013 n. 6.1.1

Ilpumimka 3. Hespaxosani eumpamu cnio0 nputimamu y 6Ii0COMKAx 6i0
3a2a1bHO20 B000CNONCUBAHHA!

- Ha nepuly uepey OyoisHuUymea: y Manux i cepeouix micmax — 5 %, y 6enuxux i
snaunux — 7 %, y nauznauniuux — 10 %;

- HA pO3PAXYHKOBUL CMPOK. V Manux i cepeoHix micmax — 10 %, y eenukux i
3Haunux — 15 %, y navsnauniwux — 20 %.

Ilpumimka 4. [paoayis micm 3 BUSHAYEHHAM KINbKOCMI HACENeHHS 8 HUX
nputinsaima 32i01o 3 J[bH B.2.2-12:2018 «lInanysanus i 3a6y006a mepumopiiiy:

- HatkpynHiwi — nonao 800 muc. mewkanyis;

- KpynHi — nonao 500 oo 800 muc. exnoy. MeuwKanyiea,
- BeNUKI —« 250 « 500 «;

- cepeoni —« 50« 250 «;

- mani — 00 50 muc. mewxanyis.
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P03anYHKOBa BUTpAaTa B I[O6y HaNO1JIBIIOTO BOAOCIIOKMBaHHA I
roCrioJapCbKO-IIMNTHUX HOTpC6 HaCCJICHHS BU3HAYa€TbCA:

Omax 106 = Kmax z[o6chp.;106 , M°/1100, (2.2)

e Kmax 106 = 1,1 — 1,3 — xoedimieHT A000BOI HEPIBHOMIPHOCTI
BojocnoxuBaHHA ([3] m. 6.1.2), skuii BpaxoBYy€ YKJIAJ] )KUTTS HACEIICHHS, PEKUM
poOOTH BUPOOHUYMX 00’ €KTIB, CTYIIHb OJaroycTporo OyJiBellb, 3MiHH
BOJIOCTIOKUBAHHS 3a TIOPOIO POKY Ta JHIMHU THKHS.

HepiBHOMIpHICTP  BOJOCHOXKMBAaHHS MPOTATOM JOOM  BpPaxOBYETHCS
Koe(DimieHTOM TOAMHHOI HEPIBHOMIPHOCTI BOJAOCTIOKHUBAHHS Kmax ron ([3] 1.6.1.2),
KWW BU3HAYAETHCS 32 (OPMYIIOH0:

K

max rom — OLmameax’ (2~3)

e Omax = 1,2 — 1,4 — koedimieHT, 10 BpaXOBYE CTYIIHb 0JIar0yCTpOO Oy/1iBEb,
pexuM poboTu BUpoOHHUUX 00’ €KkTiB 11H.([3] 11.6.1.2);
B max — KOe(IlieHT, 0 BPaXOBYE KUIBKICTh MEIIKAHIIIB y HACEICHOMY ITyHKTI
(momatok 3).

Po3paxyHkoBa rogrHHa MakCUMalibHa BUTPATa BOJM BU3HAYAETHCS:

Qmax 100 K

dmaxrom — 24 max roj’

M3/ToJ. (2.4)

2.2. Ilonuexa gynuyp ma 3e1€HUX HACAOHCEHD
BuTpaTtu Boau Ha MONMMBKY BYJIUIIL Ta 3€JICHUX HACA/P)KEHb BU3HAYAIOTHCS Y
BignmoBigHOCTI 3 [3] m. 6.1.3, m. 6.1.4 momatox A.l, B 3aJ€XHOCTI BIiJ ILIOIII
TEPUTOPIi, 1110 BOHU 3aliMAIOTh Ta KJIIMaTUYHUX YMOB. [TpH BiICyTHOCTI UX JaHUX
BUTpPAaTa BOJAU Ha MOJMBKY Ta MHUUKY BYJHIlb, MOJUBKY 3€JICHUX HACa/[>)KCHb
BH3HavyaeThes 3a [3] mogaTok A.2, 1m0 BiAnoBigae hopmyi:

_ GuonVu

Onon. 106 = 1000 M*/100, (2.5)

€ Guon =40 — 55 1/106 — HOpMa BUTpaATH BOJM HA MOJIUBKY BYJIUIIb Ta 3€JICHUX
HAca/HKeHb B MIEPEPAXyHKy Ha OJTHOTO MEIIKAHII JIJIsl MAJIUX HACEJIEeHUX ITyHKTIB
(npuiiMaeTbes B 3aI€KHOCTI B1Jl KIIIMATUYHUX YMOB).

['oguHHa BUTpaTa BOJIM HA MOJIMBKY BU3HAYAETHCS 32 POPMYIIOLO:
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_ Qnon.n06
Qnon.roz[ = S
Pron Toon

M/ro, (2.6)

J€  Muox — KUIBKOCTI TIOJUBOK 3a J100Y (32 BUXITHUMHU JJAHUMHU );
Tion — TPUBAJIICTD OJHIET MOTUBKY (32 BUX1THUMU JAHUMH ).

[Ipu Bu3HAauYeHHI TOAWH M00W, IO BIABOAATHCS HA MOJMBKY, HEOOXITHO
BpPaxOBYBAaTH, 1110 MTOJIMBKU MOBUHHI 3/[IHCHIOBATUCS MPOTITOM 100U Pi@HOMIpHO,
IIpU LIbOMY, 0aXKaHO, He niaaxysamu 3a01p BOAU 3 MEPEXK1 JIs MOJIMBAIBHUX IUIEH
6__ 200UHU___MAKCUMAIbHO20 _ 20CNO0APCHKO-NUMHO20 _ 6000CHONCUBAHHA
MEIIKaHISIMU HACEJICHOTO MyHKTY.

2.3. Bumpama 600u na eupoonuui nompeou eupooHu4020 00°ckma
Burtpara Bogum Ha BUpPOOHMYI MOTPEeOM BU3HAYAETHCS B 3aJIEKHOCTI BIJ

KUIBKOCTI MPOAYKIII1 Nipoy » IO BUITYCKAETHCS 32 3MiHY, Ta KIJIBKOCTI BOJIU Taup »

10 OTPiOHA ISt BUITYCKY OJUHUII TPOIYKIII.
3MiHHE BOJOCIIOKMBAaHHS Ha BUPOOHMYI MOTPEOU BU3HAYAETHCS:

Osup.sm = NiponTeup M/3M, (2.7)

ac NHPOII — KUIBKICTB IIPOAYKIIll, OO0 BHUITYCKAETHCA 34 3MIHY (3a BUX1IHHUMMH

JTaHUMU;
Jpup — BUTPATH BOIH HA BUPOOHUYI MOTPEOH /ISl BUITYCKY OAMHMIII MPOTYKITT 32

3MiHy, M°, (32 BUXiIHHMH JaHUMU).

CrnoxuBaHHA BOAM MPOTIArOM  OJHIET 3MIHM  3JIMCHIOETBCS 3@
TEXHOJIOTITYHUM  periaameHToM. [lpu  BIACYTHOCTI TakuxX JaHUX MOXKHA
BOJOCIIOKUBAaHHS NPUUHATH PiBHOMiPHUM NPOTATOM 3MiHH, TOJ1 BUTPATH BOAU
3a TOJIMHY BU3HAYAOThCA:

QBI/Ip.SM

Osup.ron = g M?/Tof, (2.8)

ne 8 — TpuBajicTh O/Hi€T 3MiHHU, roJ1. [Ipu 11bOMYy HEOOX1THO BpaxOBYBaTH, 1110
pu poOOTI B TpH 3MiHHU, Tpadik poOOTH MPOTATOM JOOU MPOMOHYETHCS MPUNHSITH
HACTYNHUM: nepia 3miHa npaiitoe 3 8.00 mo 16.00, npyra 3mina —3 16.00 1o 24.00,
tpetsa — 3 0.00 no 8.00. Ilpu poOoTi B B1 3MIHM (32 BUXITHUMU JaHUMH) rpadik
poOOTH MPOTATOM M00M Takuid: mepina 3miHa npairtoe 3 8.00 no 16.00, npyra 3miHa
—316.00 no 24.00, 3 0.00 1o 8.00 — He npaioe, TOOTO BUTPATH BOAU Ha BUPOOHMY1
Ta TOCHOAPCHKO-MTUTHI OTPEeOH B Il TOAMHU JOPIBHIOIOTH 0.
Jlo60Be BOAOCIIOKUBAHHS HA BUPOOHNYI MOTPEON BU3HAYAETHCS:
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Osup. 106 = Peup.3m” 3m» M*/7100, (2.9)

€  Msv — KUIBKICTh pOOOYHUX 3MiH (32 BUXIIHUMU JAaHUMU).

2.4. I'ocnooapcoko-numni nompeou npayiéHUKI6 HA 6UPOOHUUOMY 00 €KmI
Butpatn Boam Ha rocmogapChbKO-MUTHI TMOTPEOHM 3a KOXKHY 3MIHY MOXHA
BU3HAYUTU:

ananr-H
QF-H. M = W, M3/3M, (2 10)

€  Nupay — KUIBKICTh MPALIBHUKIB B 3MIHY (32 BUXITHUMU JAHUMHU );
grn = 25 1/(3M. - pob0Y.) — HOpMa BOJOCIIOXMBAHHS HAa OJHOTO IpaIliBHAKA
[2, A.2].

PiBHOMIpHICTE BOJOCIIOKHUBAHHS MPOTATOM 3MIHM BHU3HAYAETHCSA 3T1IHO 3
koepimientom Ko, = 3 ([3], m. 6.1.5). 3HayeHHs NOTOMMHHHUX BIICOTKIB

BOJIOCIIO’KMBAHHS IIPOTITOM OJHI€T 3MiHU HaBEJEH1 Y J0JIaTKy S50.
Jlo6oBe BOAOCTIOKUBAHHS BU3HAYAETHCS 32 (POPMYJIIOIO:

Qr-n.z[06 = Q11 3mMam » M*/1100. (2.11)

2.5. Bumpama 600u na npuiinamms 0yuiy npayi6HUKamMu eupoOHU1020
00’ckma

['ogunHa BuUTpaTa BOAM HA OJHY AymoBy KabGiHy ckiamgae 500 1, a
TPUBATICTh MPUUHSATTS IYyIIy MO 3aKiHYEHH1 3MiHU — 45 XBWIMH (TIpoTarom 45
XBWJIMH HACTYIHOTO MEPIIOro 4acy Mo 3aKkiH4eHHI poOodoi 3MiHM). KiTbKIiCTh
BCTAHOBJICHUX JIYIIOBUX KaOlH BHM3HAYa€ThCS 3a KUIBKICTIO MPAIliBHUKIB, IO
MPUIMAIOTh Y TICJsl pOOOUYO0T 3MIHH, Ta KUTBKOCTI MPalliBHUKIB, 0 OJHOYACHO
00CITyTOBYIOTBCSI OJTHIEIO JYIIOBOIO KaOiHOIO (IIPUHAMAETHCS B 3aJIGKHOCTI Bij
CaHITapHUX XapaKTEPUCTHK BUPOOHUUYOTO MPOLIECY).

KinpKicTh BCTAaHOBJIEHUX TYIIOBUX KaO1H Nyym BUBHAYAETHCS:

_ Ynpan Yoxym 2.12
NHyIH - Hym 2 ( * )
100 Nypan

e %0nym — BIICOTOK KUIBKOCTI MPAIiBHUKIB B 3MiHY, IO IpUKHMarOTh AylI (3a
BUX1IHUMH JAHUMH );

18



N, gggﬁ =7 — 15 — KIIBKICTh MPaLIBHUKIB, 110 OJJHOYACHO OOCITYTOBYIOTBHCS OJIHIEIO

AYIIOBOIO KaOiHOIO (3aJeKUTh BiJ CaAHITAPHO-TITIEHIYHUX XapaKTEPUCTHUK
BUPOOHUYIOTO TIPOIIECY).
Po3paxyHkoBa BUTpaTa BOJY HA IPUUHATTS AyUIy JUIsl 3MIHH BU3HAYAETHCS:

N pym @y * 45
Ayl 1 Qymx 3
= , M°/3M, 2.13
Oy an 1000 - 60 213

e dnym = 500 n/rox — roguHHA BUTpaTa BOAM Ha OJIHY AYIIOBY KaOiHy.

Po3paxyHkoBa BUTpaTa BOJIM HA IPUUHATTS Aylly 3a 100Y:

Qz[ym.z[06 = QIIYH_I.SM YE M>/1100. (2.14)

2.6. Po3paxynkoea 000606a eumpama 60o0u

Po3paxyHok 1000BOTO BOJOCHOKMBAaHHS TMPH MPOEKTYBaHHI 00’ €THAHOI
CUCTEMH BOJONOCTa4YaHHs (IIOJla€ BOJY OJHIEID MEPEXKE Ha BCl MOTpedU
HACEJICHOT0 IyHKTYy Ta BHUPOOHMYOro OO0’€KTa) 3aBEpPUIYETHCS BU3HAYCHHSIM
no00BOT BUTpaTW BOJAM BCIMa BOJAOCIOXHMBadamMu. Bwurpatm Boau, IO
BUKOPHUCTOBYIOTh HOCTIHHO MPOTITOM KOXKHOI JOOM, CKJIaJaloTh PO3PaXyHKOBY
BEJIMUYMHY, SIKa SIBISIETbCS OCHOBOKO JUISI NMPOEKTYBAaHHS MEpexXi (BU3HAUCHHS
aiameTpiB TpyO, BTpaT Hamopy, XapaKTEepUCTUK €MHICHHUX CIOpPYJ Ta 1H.) Ta
BU3HAYAETHCS:

on3p = Qmax 106 T Qnon.z[06 + QBI/Ip.I[O6 + Qr-n.z[o6 + Qz[ym.z[06’ M*/1100. (2.15)

[Ipyn mpaBuIbHUX pO3paxyHKax pe3yapTaT dopmynu (2.15) cmiBmagae 3
pe3yabTatoM psiaka «Becboro» komonku 9 tadi.2.1.

2.7. Buznauenna no2o0uHH020 6000CHONCUBAHHA HACEACHO20 NYHKMY
ma eupoOHU020 00°ckma

[TpoTsirom 100M BOJOCIOKMBAHHS HA JESAKI MOTPEOU 3I1MCHIOETHCS TYyKE
HepiBHOMIpHO. [Ipu mpoekTyBaHHI Mepexi HEOOXITHO BpaxoBYBaTH IIO
HEPIBHOMIPHICTh Ta BHU3HAYaTH HEOOXIJHI JlaMeTpu TPyO TaKUM UYHUHOM, I100
3alpOEKTOBAaHA MepeXka 3MOorja TMPOIYCTUTH HEOOXiAHY KUIBKICTh BOAM B
OyIIb-SIKy TOJUHY J0OH.

Jist BU3HAUCGHHS TOJAWMHU HAWMOUIBIIOrO BOJOCIOXKHUBAHHS HEOOX1THO
BH3HAYUTHU KITBKICTh BOJIH, IO CIIOKHUBAETHCS BOJIOCIIOKHUBaYaMH KOKHY TOJUHY .
3py4HO 11€ BUKOHYBATU TaOJIMYHUM criocoboM (Tadi. 2.1).

19



Tabmuusa 2.1 — IloroguHHe BOJOCHOXKMBAHHS B HACEJIEHOMY IIYHKTI Ta Ha
BUPOOHMYIOMY 00’ €KTi"

Hacejiennii NyHKT BupoOnuumnii 06’ ekt
= o= =
© o A 7 = o g
S = = =3 5 =
S = = e g = S = Bcboro 3a 100y
= = =4
= =z 5 s & = = 2
= = = = = o < = =
= - 9 = Q= = - 8
= = =
%, M3 m3 w3 M3 %, M3 %
1 2 3 4 5 6 7 9 10
0-1
23-24
Bcrboro 100 Qmax 1106 Qnon, 106 QBHp. 1100 Qﬂym. 106 | M3m-100 QF—H 106 Qp03p 100

Ipumimku: * — Kononka 1 “Togunu 100K CKIaga€Thes 3 OMUCY KOKHOTO 4acy J00H,
nounHatouu 3 “0 — 17, 3akinuyroun “23 — 24”.

Kononka 2 ommcye  HEpPIBHOMIPHICTH  MOTOAWMHHOTO  BOJIOCIIOKMBAHHS  HA
rOCIOJIAPCHKO-TIUTHI MOTPEOU Ta 3alMOBHIOETHCA 32 JOMOMOIOI0 0JIaTKa 5a B 3aJIeKHOCTI Bif
3HA4YeHHs Koe(dilieHTa rOJMHHOT HEPIBHOMIPHOCTI BOOCTIOKUBAHHS Kmax ron.

Kononka 3 MicTuTh pe3ylnbTaTH pPO3paXyHKYy MOTOJAMHHOTO BOJOCIOKMBAaHHS Ha
rOCTIOAAPCHKO-TIUTHI MOTPEOH B 3aJIe)KHOCTI BiJl JOOOBHUX BHUTpAT Ta BiJCOTKIB, BKAa3aHHUX Y
KOJIOHI 2.

Komnonka 4 MicTUTh JaHi MpPO TOAWHH JOOH, B SIKiI 3MIHCHIOETHCS MOJIMBKA BYJIHUIh Ta
3eJIeHNX HacaHKeHb. KiJbKICTh Ta TPUBANICTh MOJMBOK BKa3aHO y BUXITHUX JaHUX, & TOJJUHHI Ta
1000BI BUTpaTH BU3HAYAIUCS 3a popmynamu 2.6 Ta 2.5 BiAMOBIIHO.

Kononka 5 onucye roguHH1 BUTPAaTH BOJU HAa BUPOOHUY1 MTOTPEeOH BUPOOHUYOTO 00’ €KTa,
AKi Bu3HadeHi 3a ¢opmynoro 2.8. [Ipu poboTi BHpoOHHUOT0 00’€KTa B /IBI 3MiHH — KOJIOHKA
3aIOBHIOETHCS 3 8 10 24 roJIMH, a IPH pOOOTI B TPH 3MiHHM — MOBHICTIO 3 0 110 24 TOaUH.

Kononka 6 micTuTh naHi mpo TOAMHU JT0OM, B SKi MPaLiBHUKKA BHPOOHHYOTO 00’ €KTa
npuiiMaroTh aym. [Ipu 1Bo3MiHHINA poOOTI — Ay npuiiMaeTses B roaunu O—lta 16-17, a npu
tpu3MiHHIK — 0—1, 89 Ta 16—17. BuTpatn Boau B 11i TOAWHHA BH3HAYEHI 3a (popmyoro 2.13.

Kononka 7 ommcye HEpIBHOMIPHICTb  TMOTOAMHHOTO  BOJIOCIOKHMBAaHHA  Ha
rOCTIOAAPCHKO-TIUTHI MOTPeOM MPAIIBHUKIB BHPOOHMYOTO O00’€KTa Ta 3alOBHIOIOTHCS 32
noroMoror noaatka 50. [Tpu po6oTi BUpoOHUYOTO 00’ €KTa B JIBI 3MIHM — KOJIOHKA 3a JI0JaTKOM
56 3amoBHIOETHCS 3 8 10 16 TomuHM Ta IOBTOPIOETHCA 3 16 10 24 roauHM, a IpU poOOTi B TPU
3miHu —3 0 10 8 TOMHM Ta TOBTOPIOETHCS 3 8 10 16 Ta 3 16 10 24 roguHM.

Kononka 8 MicTUTh pe3ysbTaTH PO3PaXyHKY IOTOJWHHOTO BOJOCIOKWBAHHS Ha
roCIoAapChKO-TIMTHI TOTPEON MPAIIBHUKIB B 3aJIGKHOCTI BiJl JOOOBHUX BUTPAT Ta BiJICOTKIB,
BKa3aHUX Y KOJIOHII 7.

Kononka 9 € pe3ynbpTyrouoro, ii pe3yibTaTd y KOXKHOMY PSAIKY BU3HAYAIOTHCS SIK CyMa
pe3ysbTaTiB KOJIOHOK 3, 4, 5, 6 Ta 8. Cyma KonoHKH 9 oBuHHA JopiBHIOBATH hopmyii 2.15.

Kononka 10 € pe3ynbraTtoM BU3HAUECHHS, SIKHUIi BIICOTOK BiJl JOOOBOTO BOJOCHOKUBAHHS
Qposp CKIIAZIA€ BUTpATA Y KOKHY TOIUHY 100U (KOJIOHKA 9), 3 ypaXyBaHHSM TOTO, IO 33 J00Y
cyMa Bcix BUTpaT ckianae 100 BiacOTKiB.
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Psanox «Bcroro» 103BoIIS€ MEPEeBIPUTH MPABUIBHICTh PO3paXyHKIB — cyMa BiJMOBIAHUX
KOJIOHOK TIOBHHHA JIOPIBHIOBATH 3HAYCHHSM BIJIIOBITHUX JTOOOBUX BUTPAT BOJIH.

3a pe3yjibTaTaMHU KOJIOHKH 9 BH3HAYAETHCSA PO3pPAaXyHKOBA MaKCHUMaJIbHA

TOJIMHHA BUTpaTa BOJHM O max roxn Ileit psAAOK BBaXAETHCS TOAMHOIO

MAaKCHUMAJbHOI0 BOJOCIOKUBAHHS.

3a pesymbratamu KomoHku 10 — Oymyetscst rpadik  1060BOro
BojoCcnokuBaHHsA (puc. 2.1), aHami3 SKOTO O3BOJINTH BHU3HAYUTH HEOOX1THHIMA
PEXHUM POOOTH CITOPYT BOAOIIPOBITHOT MEpEXi, 10 3a0e3Meuy0Th HaliiHY Moaqy
BOJIM BOAOCIIO’KMBayaM (HacOCHA CTaHIlIs, BOJIOHAMIpHA OallTa, pe3epByapu YuCTOl

BOJIY Ta 1H.).
% Bix A
onsp 7
6
5
4 fl
3
- e p
2 \ I'padix HepiBHOMIpHOCTI
1 BOJOCIIOKHBAHHS rO)II/IHI/I
0
L1l A

0 2 4 6 8 10 12 14 16 18 20 22 24
1 3 5 7 9 11 13 15 17 19 21 23

Puc. 2.1 — I'padix 1000B0i HePiBHOMIPHOCTi BOJAOCIIOKMBAHHS

2.8. Buznauenna eumpam 600U 0151 ROHCEHCO2ACIHHA

Butpatn Boam Ha MOXKEXKOTAaCiHHS YMOBHO PO3IMOAUISIOTHCS HAa YOTHPH
CKJIQJIOBI:

— BUTpaTH Ha 30BHIITHE MOXKEKOTACIHHS B HACEJIICHOMY ITYHKTI;

— BUTpaTH HAa BHYTPIITHE MOXKEKOTACIHHSI B HACEIEHOMY ITYHKTI;

— BUTpaTH Ha 30BHIITHE MOXKEKOTACIHHA Ha BUPOOHUUOMY 00’ €KTI;

— BUTpaTH HAa BHYTPIITHE TOKEKOTACIHHS HA BUPOOHMYIOMY 00’ EKTI.

Po3paxyHKOBI BUTpaTH BOAM Ul NOKEXKOTACIHHA (o, B HACEICHOMY

MyHKTI Ta PO3TAIlIOBAHOMY B HhOMY BUPOOHHUOMY 00’ €KT1 BU3Ha4aroThes 3a JJbH
B.2.5-74:2013 1. 6.2.12 (noxgaTok 4a).

Butpaty Boau Ha MOXEXKOTACIHHA HACEJIEHOTO MYHKTY BU3HAYAIOTHCS 32
dbopmyIoro:

MOX 30B.TIOXK BH.MOX
H.OII. — <H.I. +QH.H. , /c. (2-16)
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30B.I1I0XK
Ae QH.H. = Nyox QHO)K

— BUTpaTH BOJIM HAa 30BHIIIHE IMOMXKEXKOTACIHHSA IS
HACEeJICHOro MyHKTY mpuiiMaroThes 3a Tabn. 3 JIBH B.2.5-74:2013 (naBenena y
T0JIaTKY 4B) 3aJICKHO BiJl KUTBKOCTI HACEJICHHS Ta MIOBEPXOBOCTI 3a0y/I0BH;

BH.IIOX
H.II.

BHYTPINIHIX MOXEKHUX KPaH-KOMIUICKTIB JKUTJIOBUX OyHiBENb — 3alI€KHUTh Bif
BHCOTH KUTJIOBO1 OY/11BJI1) BU3Ha4atoTh 3a Ta0:1.3 JIbH B.2.5-64:2012 (HaBeneHa y
TOJIATKY 471).

ButpaTtu Boau Ha noskexoraciHHsi BUPOOHHYOI0 00’€KTa BU3HAYAKOTHCS 3a
dbopmyIoR0:

— BUTPATU HA BHYTPIIIHE MOXKEKOTACIHHS B HACEJIEHOMY MYHKTI (BiA

IIOX 30B.I10XK BH.ITOK
ORI = Qpom O™ 4 QBILIION /g, (2.17)

ne Ogup’ ' — BUTPATH BOJIM HA 30BHIIIHE TOXKEXKOTACiHHA BUPOGHUNX Gy iBers

BU3HA4aroTh 3a Ta0u. 5 JIBH B.2.5-74:2013 (HaBeaeHa y qonatky 4r) 3anexHo Bijg
CTyIIEHSI BOTHECTIHKOCTI, KaTeropii 3a MOXeXOBUOYXOHEOe3NeKow, 00’emy
OyaiBmi (HaBeIeH! Y BUXITHUX JaHUX); MPU LbOMY s BUPOOHUYNX 00’ €KTIB 3
wiomer 10 150 ra moxexHi BUTPATH PO3PAXOBYIOTh HA OJHY MOXKEXKY, a I

BUPOOHUYHUX 00’ €KTiB 3 muiomniero Oubie 150 ra — Ha AB1 oXKexi1 (101aToK 40);

QBH.HO)K

BHD — BUTPATH BOJAM HA BHYTPIIIHE MOKEKOTACIHHS BUPOOHMYOTO 00’ €KTa

BU3HavaroThcs 3a Ta0.4 JIbH B.2.5-64:2012 (naBeneHa y 101aTKy 4€) B 3aJ1€KHOCTI
BiJl CTYTIEHs BOTHECTIMKOCTI, KaTeropii 3a MOXeXOBUOYXOHEOE3NeKow, 00’ eMy
OyniBii (32 BUXITHUMHU JaHUMH ).

3arajbHi po3paxyHKOBi NOKeKHi BUTpaTH (O .  BU3HAYAIOTHCA 32

YMOBOIO, 1110 BOJOIPOBIJ 3a0e3Meuye 0JJHOYACHO TaCIHHA MOXKEX y HACEIICHOMY
MyHKTI Ta Ha BUPOOHMYOMY 00’€kTi, TOOTO 3a BuMoramu m. 6.2.12 JIBH
B.2.5-74:2013 3aye)xH0 BiJl IO BUPOOHUIOTO 00’ €KTa Ta KUTBKOCTI HACEICHHS
B HAaCEJIEHOMY ITyHKTI (J0JaTOK 4a).

JIBH B.2.5-74:2013 n.6.2.12.

Ilpu 06'eonanomy npomunodsicercnomy 6000NPOBOOI HACENEHO20 NYHKMY Md
NPOMUCTI08020 ADO CLIbCLKO2OCNOOAPCLKO20 NIONPUEMCMBA, AKI PO3MAULOBAH]
no3a HAceleHuM NYHKMOM, PO3PAXYHKOBY KLIbKICMb OOHOYACHUX NONCEHC CIIO
npuumMamu.

— npu naowi mepumopii nionpuemcmea 0o 150 ea npu KitbKocmi HAceneHHs.
y HaceneHomy nyukmi 0o 10 muc. sxcumenie — oOHa nosxcedca (Ha NiONPUEMCINGI
abo 6 HaceleHOMY NYHKMI N0 HAUOINbWIN 8umpami 600uU),;
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— me came, npu KilbKOCMI HACeNleHHs Y HaceleHoMY nyHkmi nonad 10 0o 25
muc. alcumenié — 081 nodicexci (00Ha HA NIONPUEMCMBI I 0OHA ) HACENEeHOM)
NYHKMI),

— npu niowi mepumopii nionpuemcmea norad 150 ea i npu Kinbkocmi
HACeNleHHsl V HACeNeHOMY NYHKmMI 00 25 muc. dcumenié — 08I nodicedxci (08l Ha
nIONpUEMCmMBI abo 08I 8 HACENeHOMY NYHKMI NO HAUDIIbWLIL GUMPAMI);

— NpuU KilbKOCMI HACENIeHHs ) HACeNeHOMY NYHKmI Oinbuie Hidc 25 muc.
orcumenie — 32i0Ho n. 6.2.11 i 3a mabauyero 5, npu ybomy sumpamu 800U Cli0
sUsHauamu K cymy nompionoi Oinbwioi eumpamu (Ha nionpuemcmsi abo 8
Hacenenomy nynkmi) i 50 % nompionoi menwioi sumpamu (na nionpuemcmei aoo 6
HaceneHomy NyHKmi),

— NPU KiIbKOX NPOMUCTOBUX RIONPUEMCINEAX | OOHOMY HACETIeHOMY NYHKMI —
PO3PAXYHKOBY KLIbKICMb OOHOYACHUX NONCEHC CAI0 NPpUUMAamu 3a mexHIYHUMU
VYMOBAMU OP2AHI8 0ePAHCABHO20 HA2AAOY V Cqhepi NONHCEeHCHOI ma MexHO2eHHOI
besnexu.

Takum 4YWHOM, 3arajibHi pPO3PAXYHKOBiI NOKEKHI BUTPATH O 4

JIOPIBHIOIOTb:
Onox = , n/c. (2.18)
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3. l'igpaBJiiuyHuUil PpO3paxyHOK BOJAONPOBIIHOI MepeskKi

3aBIaHHAM riIpaBJiYHOI0 PO3PaxXyHKy Mepexi €:

1) Bu3HauUCHHS diamempie mpyo, siKi 3a0€3MCUYIOTh:

— M0J1a4yy MaKCUMAaJIbHUX BUTPAT BOJH (10 MOXKEXK1);

— IOJATKOBY T0JIavyy MOXKEKHUX BUTPAT BOAM (IIPU TIOKEXK1);
2) BU3HAYCHHS 6Mpam HANOPy B MEPEXi:

— IO TIOXKEXKI,

— TIPU TTOKEXI.

3.1. Busnauennsa po3paxynkoeux sumpam 600u ma oiamempie mpyo Ha OlIAHKAX
mepexici
3.1.1. /]o noscernci
Bu3zHaueHHs1 piIBHOMIPHOPO3NOAUIEHUX BUTPAT BOAMU MO JUISTHKAX MEPExKI
3MIIACHIOETHCS 32 (HOPMYJIOLO:

1000
Oy; =>0onr —— . /e (3.1)
PiBH.pO3IL. max ron 3 ¢0q V'
e > Omaxronx — BUTPAaTH BOAM IS BCIX BOJOCIOXKHBAUIB HACEICHOTO

IYHKTY Y TOAMHY MAKCHMAJILHOIO BOXOCIOKMBAHHA (Tabm. 2.1, cyma 3HaYeHb
KOJOHOK 3 Ta 4 TroAMHHM MAKCMMAJILHOIO TOAMHHOIO BOJOCHOKMBAHHSA),
M3/ron.

JIns  MOXKIMBOCTI  BM3HAYEHHS BUTpPAT BOAM, 1IN0  3a0UparOThC
BOJOCIIOKMBAYAMU 3 KOXHOIO YMOBHOIO METpa BOIONPOBIAHOI Mepexi,
BU3HAYAIOTHCS IIMTOMI BUTPATH BOAM 3a (POPMYIIOIO:

O,

P1BH.pPO3IL.

dnur = —, w/(cm), (3.2)
L

e L — noBxuHa BCi€l BOJOIMPOBITHOI MEpexi, M, (Il TPUNHATOI CXEMHU

BOJONIPOBIHOI MEpeXi MPUUMAETHCS PIBHOIO MEPUMETPY HACEIEHOrO IMyHKTY,
JIOBKMHA Ta MIMPUHA HACEJICHOTO MYHKTY HaBEJICHI Y BUX1IHUX JIAHUX).

[lInsaxoBi BUTpaTu (BUTpATH BOJU, SIKI HEOOXIJHI JUIsI BOJOCIIOKHBAYiB
TUISTHKY, 0€3 ypaxyBaHHS TPaH3UTHUX BUTpPAT BOAM IO I AUISHII) YMOBHO
MPUINMAIOTBCSI  PIBHOMIPHOPO3MOJAUIEHUMH 32  JIOBKUHOIO  JIUJISHKK — Ta
BU3HAYaAIOThHCA 32 (HOPMYJIIOHO:

/ n/c, (3.3)

Omni = 9uur LR
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ae liini — TOBXKHMHA JIISHKH, SIKA PO3PAaXOBYETbCS, M, (IPHUAMAETHCS Y

BIIMOBIJTHOCTI 3 TMPUUHATOK CXEMOK BOJOINPOBIIHOI MEPEXi Ta JOBXKHHHU 1
IIMPUHU HACEJICHOTO IMMYHKTY).

JI1s1 3py9YHOCTI, IPOIIOHYETHCSI BU3HAYEH] BEJTMYMHHM 3BECTH B Ta0mIko 3.1, a
HOMEPH JIIJITHOK TPOIIOHYETHCS MO3HAYATH HE 3a HOMEpPaMHU BY3JIIB, MK SKHUMHU
3HAXOAUTHCS AUISHKA, a 32 OKPEMOI0 HyMmepaitiero (puc.3.1).

s

§

Q; Q4

4

v &

/Qz /Q1
i

Puc. 3.1 — Hymepauis Kineusb, By3J1iB Ta JUIAHOK:

2

5
>

Qs

I - HOMep KiJIbIIs;
1 - HOMepa BY3JIiB;
1 - HOMepa JUISTHOK.

Tabmauug 3.1 — Po3paxyHOK NUIAXOBUX BUTPAT BOJM MO JIJISTHKaX MEPExKI1

N . IMuroma BUTpaTa Jos:xxuna pinaakn | HlasxoBi BUTpaTH
° NiIAHKHA o
A BOIH Gz, J1/(C-M) lini>M Oup.i» Ve
1 2 3 4
o _ Y. o= =
Bcroro U1 ZQH_IJ'I.I_

Hpumimku: * — 11 IpUMHATOT cXeMHU BOJONPOBiaHOi Mepesxi (puc. 3.1) Tabm. 3.1 Gyne
MaTH I’ Th PSJKIB, IO JOPIBHIOE I’ ATH TUITHKAM MEPEXi; IPU bOMY LUIIXOBI BUTPATH KOYKHOT
TUISHKY BU3HAYAIOThCS 32 popmynoro (3.3);

* — 11epeBipPKOIO MPABUIBHOCTI PO3PAXyHKIB € BU3HAYEHHS CYM KOJIOHOK: CyMa KOJIOHKH
3 moBUHHA JOPiBHIOBATH L (IOBXKHMHA BCi€i BOJOMPOBITHOI MEPEkKi), a CyMa KOJIOHKU 4 TOBUHHA

JIOpiBHIOBATH QpiBH.p03H.

Jns BuzHaueHHS (aKTUYHMX BUTPAT BOAM IO JUITHKAX MEpexi
(ck1amaroThCsA 3 CyMU HUIIXOBOI BUTPATH BOJAU JAUISHKH, IO PO3IJIAJAETHCA, Ta
BUTPAT BOJM BCIX BUILIEPO3TAILIOBAHUX JIUISHOK, SIKI TPAH3UTOM MPOXOJATh Yepe3
110 AUISTHKY) HEOOX1THO HIISIXOB1 BUTPATH BOAU AUISTHOK YMOBHO PO3IMOAIUTH IO
BYy3JIaM, SIK1 HaJIEKaTh LI IUISHIIL. To/1 By3/I0B1 BATPATH BOJY BU3HAYATHUMYThHCS
AK MIBCyMa HNUIAXOBUX BUTPAT HA JUISTHKAX MEPEXI, O CKIAIal0Th BY30JI:
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L 2 O max roj
QBy3J1.1 - 2 + Os0c , /e, (3.4)
e > Ouni — CyMa LUISIXOBUX BUTPAT BOAU HA JUISHKAX, L0 CKJIAJalOTh
BY3011, JI/C;
maxron .
20c — 30Cepe/KEHl BHUTPAaTH BOJM B TOAWMHY MaKCHMAaJIbHOTO

BOJIOCIIO’KMBAHHS, SIK1 3a0MPaAIOTHCA 3 By3J1a, & HE PO3MOAUIAIOTHCS MO JUISTHKAX —
BUTPATH BOAW Ha MOTpeOW BUPOOHHUOTO 00’€KkTa (MpUKMAIOTHCA 3a JaHUMH
Tabmwumi 2.1, Sk cyma 3Ha4eHb 3 KOJOHOK 5, 6 Ta 8§ y roguHy MaKCMMAaJIbHOI0
TOAUHHOTO BOJAOCHOKMBaHHS), J/c. [[ns mpuifHATOI CcXeMU BOIOMPOBITHOT
MepeKi BUPOOHHUUK 00’ €KT pO3TAIIOBAaHUH y By3ii 4, TOMy Julle AJs By3ja 4

HeoOximHO ¥ dhopmydi (3.4) momatu Q;g%x PO a s iHmmx BY3JIIB — MPUUHATH

PIBHUM HYJIIO.
J1J1s 3py4HOCTI, IPOIIOHYETHCSI BU3BHAYEHH] BEJIMYMHU 3BECTH B TaOIHIIO 3.2.

Tabauist 3.2 — Po3paxyHOK By3JI0BUX BUTpPAT BOJIU

Homepa By3.10Bi BUTpaTH QBy3J1.i , /e
. maxrox 1000
Ne Bysaa’ AUISHOK, WO | Osoc 307 OKpYTJIeH]
CKJIAJAI0Th a/c 3a Gopmynoro (3.4) IO LIJIOTO
BY30J1 3HAYCHHSI
I 2 3 4 5**
1 1.5 B Ql _ an.l + QH_IJ'I.S
2
) 1,2 _ 0, = QIHJI.I + QUJJI.Z
2
3 2.3 B Q3 _ Qum.Z + an.3
2
max roji 1000 0 = Qu_m.3 + Qu_m.4 4 maxTrox 1000
4 3,4 20¢ 3600 | <* 2 ¢ 3600
5 4.5 _ QS _ Ound + Quns
2
Bcworo' ~ 2= 2Oy

Hpumimku: * — 115 NpURHATOT CXEMM BOAONPOBiAHOI Mepesxi (puc. 3.1) tabn. 3.2 Oyne
MaTH I’ SITh PSJKIB, 10 TOPIBHIOE I1’TH BY3JIaM MEPEXi; P IbOMY BY3JIOBI BUTPATH KOXKHOTO
BYy3Jla BU3HAYaIOThCA 3a hopmyroro (3.4);

™ — JI0 KOJIOHKH 5 3aHOCATHCS OKPYIJVIEHI JIO LIJIMX 3HAYE€Hb BY3JOBI BUTPATH BOIM 3
KOJIOHKM 4;

" — nepeBipKOI NPaBWIBHOCTI PO3PAaxXyHKIB € BU3HAUEHHS CYMH KOJIOHKM 4, sKa

MOBUHHA OyTH OLIBIIOO 32 QpiBH posm. Ha CYMY KOJIOHKH 3.
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Butpatu Bosiv o AUTSHKAaX MPOMOHYETHCS BU3HAYATH I'padiqHUM CITIOCOOOM.
JI1st 1TbOTO Ha cXeMi BOJIOIIPOBITHOT MEPEXKi:

— NAMKCYIOTH BY3JIM Ta BY3JI0B1 BUTPATH BOJHU (32 pe3yJibTaTaMU KOJIOHKHU 5
Tabn. 3.2),

— HaMIYarOThCA HAMpPSIMKH PYXy BOJM B MEPEXI Bl TOUKH >KUBIICHHS IO
JUKTYIOUOi TOYKM (B JUKTYIOUIM TOYI[l 3YyCTpPIYAIOThCS TOTOKM BOAM Ta
BUKOHY€ETHCA 3a01p BOIU AJIsl HOTPeO BUPOOHUIOTO 00’ €KTA).

JIns KOKHOrO By3Jla TTOBUHEH BHUKOHYBaTuCs nepuiuil 3akon_Kipxzogha:
CyMa BHUTpAT BOJAM y BY3Jl JOPIBHIOE HYJIIO, SIKIIO BXIJHA A0 By3Ja BUTpATa
MPUIAMAETBCS YMOBHO TIO3UTHUBHOIO, a BUXiJIHA — YMOBHO HETaTHBHOIO, TOOTO
2.9=0.

BuznadueHHs BUTpAT BOIM 1O AUTTHKAX MOYMHAIOTH BiJl TUKTYIOYOi TOUKH Ta
3aKIHYYIOTh TOUYKOIO JKUBIIEHHS Mepexi. Buxonsuu 3 nepmioro 3akony Kipxroda,
BUTpaTa BOAMU JUISHKH, IO PO3TJISAJAETHCSA, JOPIBHIOE CyMI BHUTpPAaTH BOJAU
HACTYMHUX 32 HAMPSIMKOM PYXY BOJIM JIIJISTHOK, [0 MPUMHKAIOTH A0 1€l AUISHKH,
Ta BY3JIOBOI BUTPATH HACTYITHOTO 32 HAIMIPSIMKOM PyXy BOJIHU By3J1a, TOOTO:

B QBy3n +2 9 nin

9nin = )

1

Ie QBy3J1 — BUTpaTa BOJAW By3Ja, W0 MPUMUKAE A0 JUISHKH, sKa

PO3paxOBYETHCS Ta PO3TAILOBAHA BUIIIE 32 HAIIPSIMKOM PYXY BOJH B[ LI€T TUISTHKH,
J/c;

I — KUIBKICTh JUISHOK, MO SIKMX BOJA PYXA€ThCSA Yy HAINpPSAMKY /10 LbOTO By3Ja
(BXOIATh y By3011);

> qyin — CyMa BUTPAT BOJIHU JUISTHOK, 1110 BUXOJIATH 3 IIHOTO BY3I1a, JI/C.

[Ipu BuU3HAUEHHI BUTPAT BOAM JUISHOK, 110 NMPUMHUKAIOTH /10 JUKTYHOYOI
TOYKHU, iX BUTPATU NPUNUMAIOTh TPUOIHU3HO OJTHAKOBUMH.

By3snoBi BuTpaTu Boju (KosioHKa 5 Ta0j. 3.2) KOXKHOTO By3Jia TPUHMAIOTHCS
YMOBHO HETaTUBHHMH, TOOTO BOHU BHXOJISITH 3 BY3JIa.

Ha puc. 3.2 nHaBeneHuil mpuKiaj BU3HAYEHHSI BUTPAT BOJU MO JUISTHKAX
Mepex1 JIsl TeHEPAIbHOTO TIaHy Hepiioro po3aury (puc. 1.1).
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q>=q3+0;

2

q3=04/2

0, 0O,
-~

v
1

q1=q+0, f

Osar=q11q5T0)

q5=q4+0s

Puc. 3.2" - BusHayeHHS] BUTPAT BOIM 10 AUISTHKAX MEPEKi 10 MOKeKi

Ipumimka: ™ — nepeBipKOO NPABUILHOCTI PO3PAXYHKIB € BU3HAUECHHS 3arajlbHUX BUTPAT
BOAU (sar, K1 MOAAIOTHCS A0 By3ia 1 (TOYKHU KHUBJIEHHS Mepexi); Osr MOBHHHI JIOPIBHIOBATH
> Ogysn — cyMi KOJIOHKH 4 (200 CyMi KOJIOHKH 5) Tabumiii 3.2.

Busnauenna oiamempie mpyo na OiiAHKAxX mepeci
HiameTpu TpyO Ha AUTSHKaX BUSHAYAIOTHCA:

(3.5)

ne ¢xin — BUTpPATa BOJAW TO MUISHIN, JI/C, (BU3HAYAIOTHCS 3a pe3yJbTaTaMu
PO3paxyHKy, 3BeICHOr0 A0 puc.3.2);
v=0,7 — 1,2 M/c — IBUAKICTb PYXy BOJIY IO JUISHIII.

J1J1s 3py4HOCTI, IPOIIOHYETHCSI BU3BHAYEHH] BEJIMYMHU 3BECTH B TaOuiIo 3.3.

Ta6muns 3.3 — BusnaueHHs piameTpiB Tpyo

Burpara Boau no

HiameTtp TpyO AiMAHKH dyix

Ne pinsinxn” Aismni 3a popmysioro (3.5), BIJIMTOB1THO 710
Griny S1/€ M COPTaMEHTY, MM
1 2 3 4
1

Hpumimku: * — 1is IpUEHATOI cXeMHU BOAONPOBiaHOI Mepexi (puc. 3.1) Tabm. 3.3 Oyne
MAaTH IT’Th PSJIKIB, 110 TOPIBHIOE IT'ATH JUITHKAM MEPEXKi;
** — BUTpaTH BOJM MO JUISHKAX ¢xix PO3PaxoBaHi Ha puc. 3.2.

*

MM Ta IpUHAMArOThcs KpaTHUMU 50 3 3a0KpYTIICHHIM Y OUTHIIHNIA OiK.
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3.1.2. I1io uac noscesnci

[Ipu mpoexTyBaHHI 00’€HAHOT BOJOMPOBITHOT Mepexi il TiApaBIIyHUN
pPO3paxXyHOK IIiJT Yac TOXKEXI 3BOJAUTHCS JO TEpPEeBIPKM BU3HAYCHUX IPU
PO3paxXyHKy Mepexi [0 TOXKEXI AlaMeTpiB TPyO Ha MOXKJIMBICTH MPOIMYCKY
HEOOX1THOT KIJTBKOCTI BOJU JIJIS LIIJIEH TTOKEKOTACIHHS.

[Ipu po3paxyHKy HEOOXITHO TMPUUHATH, WO TIOXKEXKAa BHUHUKHE B
HaMB1IJANEHINIII TOYLl MEpexi, TOOTO B AMKTYIOYiH Toulll. B TakoMy BUMaKy mija
yac TOXEX1 BUTPATH BOJH, SIKI 3a0MparoTh 3 i€l TOYKH, 30UIBLIYIOTHCS Ha

BCIIMUYUHY PO3PAXYHKOBHX IIOKCKHUX BUTpPAT BOIU QHO)K , IO BHU3HAYAJINCA 3a

dbopmyroro (2.18). [lpu mpoMy 3aranbHa KiJIbKICTh BOAM, SIKA MOJAETHCS IO TOUKH
KUBJICHHS, TaK CaMO 30UIBIIYE€ThCS Ha BEIUYMHY PO3PaXyHKOBUX IOXKEKHUX
BUTpAT BOJU. Bel inwi 8y3106i sumpamu 600u 3a1uuiaromsca makumu camumu,
K 1 IpH poOOTI MEpEXi 10 MOKEXKI.

Po3paxyHOK BUKOHYETBCS rpadigHUM CIIOCOOOM aHAJIOTIYHO JI0 PO3PAXYHKY
BUTpAT BOAM IO AUIAHKAX Mepexl 10 moxexi. [Ipukman BUKOHAHHS IIOTO
PO3paxyHKY JJisl TeHEpaIbHOIO IUIaHy po3auly 1 HaBeJeHuit Ha puc. 3.3.

Q3 Q4+ Qno;x
= 4
3 S:/ qs3 (Q4+ Qno)l<)/2 > /
-I
q>=q3t0s q4=( Q4 Onond/2

o < 0s

2 Q/ Q/ > Q/

91=¢+0 f | q5=q4+0s 5

Osa=q11q5T0)

Puc. 3.3 - BuzHaueHHs1 BUTPAT BOAH IO JiJISTHKAX Mepexi NPy mokexi

BusnaueHni mpu po3paxyHKy MeEpexi 0 TOXexXl JlaMeTpu Tpyo
MEPEBIPSAIOTHCSI HA MOKIIUBICTh IMPOITYCKY MOXKEKHUX BUTPAT BOAU, IIPU LOMY
HIBUJIKICTD PYXY BOJM IO AUISHII MOBUHHA OyTH He Outbie 2,5 m/c, TOOTO

4q,ILiJ'I.i . 1000
Vuini = D
nd

, M. (3.6)

;i
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I€  ¢uini — BHUTpaTa BOIM BIJNOBIAHOI AUISHKM MEpEXl MpU IOKEXKI
(po3paxoBani Ha puc.3.3), 11/c;
dyini — mameTp TpyO BiAMoBiAHOT AUISTHKH (Tabm. 3.3), MM.

PesynbraTu nepeBipku 0hOpMITIOIOTECS Yy BUTIIA L Tabuui (Tad. 3.4).

Tabnuns 3.4 — BuzHaueHHs MIBUIKOCTI PyXy BOJHU IO JUISHKAX MEPEeXl MiJ Jac

MOKEXKI
Ne Burtpara Boaun Miamerp Tpy0 ninssukn | HIBUaKocTi pyxy Boau 1o
TIIAHKH mo JiasTHI d i MM AUISTHKAX Mepe:xi mijg yac
Dnin> Ve (matn. 3.3) moskexd
(ouc. 3.3) Vs> We
I1* 2 3 4

Hpumimku: * — 115 NpURHATOT CXEMM BOAONPOBiAHOI Mepexi (puc. 3.1) tabn. 3.4 Oyne
MaTH I’ SITh PAAKIB, IO JOPIBHIOE IT’ATH JIJISTHKAM MEPEXKI.

SIKII0 MBUAKICTE PyXy BOJM IO ASAKIM AUISHIN miepeOubmrye 2,5 M/c, Toai
HEOOXIIHO 30inbwiumu Oiamempu mpyod Ha A OUISHII Ta B HOJAIBIINX
pO3paxyHKax BUKOPUCTOBYBATH 30UIbIIICHI lIaMeTpu TPYO.

3.2. Yeé’a3ka mepeosici ma 6usHaueHHs 6mpam HAnopy
JIns KO’KHOTO KUJIbISI TIOBMHEH BUKOHYBaTHCS opyzuil 3akoHn Kipxzoga:
cyMma BTpaT HaIopy y KUIbIll JIOPIBHIOE HYIIIO, SKIIO BTPATH HAIOPY JUISHOK, Ha
SKUX BOJIa PYXAEThCS 3a TOJWHHUKOBOIO CTPUIKOIO, BBAKAIOTHCS YMOBHO
MMO3UTUBHHUMH, & IPOTH — YMOBHO HETaTHBHUMHU:

Yh=0,
ne h — BTpaTH HaIopy B MIBKUIbIIE, BA3HAYAIOTHCS SIK CyMa BTpaT HAMOPy Ha

JUISTHKAX, 1110 HOro CKJIaIat0Th, M.
Brparu Hanopy Ha AUISHII BUBHAYAIOTHCS:

. 2
= Alninqﬂin >

h;[in
ne A — nuromuit omip TpyO (10maToK 8);
¢xin — BUTpPATa BOJM T10 JUISHIIL, JI/C;
[1in — TOBXKMHA JTIISTHKH, M.

JlommyckaeTbcsi HEBUKOHAHHS Opy2020 3akony Kipxzogpa wHa BenuuuHy
HeB'SI3kU Ah . [lna piznux pexcumie podomu mepeinci eeruuunHa Hes'sa3Ku
noeuHna oymu:

— 00 nooicedci — ne oinouwe 0,5 m;

— npu noxcesxci — ne oitvwe 1 m.
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Sxuo Ak >0, TO cyma yMOBHO MO3UTUBHUX BTPAT HAIMOPY OUIbINA 32 CYMy
YMOBHO HETaTMBHMX BTpar Hamopy. Lle o3Hauae, 1o 175 3MEHIICHHS] BETUYUHU
HeB'sI3kM Ah (HAOJIMKEHHS 11 10 HyJIs1) HE0OX1JHO BUTPATH HA JUISTHKAX 3 YMOBHO
MO3UTUBHUMH BTpaTaMd HaMopy 3MEHIIUTH, a Ha JUISTHKaX 3 YMOBHO
HEraTUBHUMU BTpaTaMU HAMopy 30UIBIINTH HA BEJIMYMHY MOMPABOYHUX BUTPAT.

Sxmo Ak <0, TO, HABMAKK, BUTPATH HA JUISHKAX 3 YMOBHO MO3UTUBHUMU
BTpaTaMu Hamopy HEOOXiMHO 30UIBIIMTH, & HA AUISHKaX 3 YMOBHO HETaTUBHUMHU
BTpaTaMH HAIoOpy 3MCHIIUTH Ha BETUYHHY MTONPABOYHUX BUTpAT.

[TonnpaBoYHI BUTpaTH BU3HAYAIOTHCS 32 (POPMYIIOIO:

Agq = nA—h, a/c, (3.7)
22 Sig;
i=1

ne  Si— omip AUIIHKY MEPExXi;
¢i - BUTPATH BOJU TIO TUISTHII MEpexi, JI/C.

VYB’s13ka Mepeki MOK€ BUKOHYBATHUCS JAEKUIbKA pa3iB, NMOKU BEJIWYHHA
HEB’SI3KM He OyJe mnepeOuIbllyBaTd MaKCHUMAaJbHO JONYCTUMHUX 3HAa4YCHb
OOHOUACHO 0151 6CIX KiJleUb.

3.2.1. /lo noocernci

Yeé’azka meperci maoauunum cnocooom
JUig 3py4HOCT1 yB’SI3Ky MEpE K1 MPONOHYETHCS BUKOHYBATH, 3alI0BHIOIOYHU
tabmuiro 3.5 (3amoBHEHa A HaBeACHOTO Ha puc. 3.2 mpukiagy). KimbkicTs
BUIIPABJICHb B Tabuuill 3.5 AOpiBHIOE IBOM (TIepIiie Ta HACTYIIHE), IPUITYCKAIOUH,
110 HEB A3Ka OyJie 3HAXOAUTHCS B AOIMYCTUMHUX MEXKAX, & CAME:

Ah=[-0,5;+0,5].

AJle MOXIJIMBO, IO HEB’s3Ka JOCSITHE JOMYyCTUMOIO 3HAYCHHS 3a OJHE
BUIIPABJICHHS, TOI MTOATBIIE 3aITOBHEHHS TaOIUIIl (3aIIOBHEHHS KOJIOHOK 13 — 15)
HE TTOTPi0HO.

SKu1o 3a pe3ynbTaTamMu APYyroro BUNPABICHHS (KOJOHKH 13 — 15) HeB’s13ka
Oyne mepeOuIbIIyBaTH JOMYCTUME 3HAYEHHS, HEOOXIHO MPOJOBXKUTU YB’SI3KY
MEpeXi MPOJOBKYIOUM TaOJMII0 KOJOHKamMu 16 — 18, K1 3amoBHIOIOTHCS
aHaAJIOTTYHO KoJIoHKaM 13 — 15.
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Tabauusg 3.5 — YB’s13ka Mepexi IpH 11 poOOTI 10 MOKEAKI1

Hanpsimku pyxy Tiaver
BOJH IO JIJIAHKAX B p IInTomui .
Homep RN Butpatu | TpY0, d, MM | JloB:xmHa . Omnip . .
. KiJabLi (3a . omip Tpyo, . Brparu Hanopy Ha JlIsSIHII,
JIISTHKH BOJU, ¢, J/c | (maba. 3.3 3 |pingukm, I, M A OiJITHKH, Sq SES
. 200UHHUKOBOIO Ax10- _ h=Sq*, m
Mepexi . (mabn. 3.3) |ypaxyeaunsam | (maon. 3.1) S=Al
CmpinKow «+», npomu (0ooamok 8)
) mabn. 3.4)
1 2 3 4 5 6 7 8 9
1 + q1 di [ Al S1=41 X[ S1%q1 hi =S1%xq1 ?
2 + q2 d> I3 A> So=A> xb» S2Xq» hy =S>%xq 2
3 + q3 ds I A3 S3=A3 x I3 S3%Xq3 hs =S3%q3 2
4 - g4 da L A4 Sa=A4 X4 Saxqa ha =S4xqa?
5 — qs ds Is As Ss=As xIs Ss5%gs hs =S5%qs >
2.(8¢)= Ah= hi+ ha+hs—hs—hs
Aq = Al /(23 (Sq)) =
[TpomoBxkenHs Tabymii 3.5
Ilepuie BUNIpaBJIeHHA Hacrynni BunpaBJjieHHA
Homep | Bunpasaeni Burparn _ |Brparn Hanopy Ha AinsiHUi,| BunpasJeHi BUTpaTH . Brparu Hanopy Ha IiisiHIi,
AUSHKE | o ot Ag,ale| 574 h =S(q ), m Bomn ' =g +Aq ,alc Sxq B =S¢ m
Mepesi q =q*Aq, =S(q )", q =q *Aq >
10 11 12 13 14 15
1 a1 = a1~ Aq Si%q’ By =81 %(q"1)? a=aq-Aq S1%q’ h'1=81%(q"1)°
2 q'2 =g, —Aq S$Hx g7 h2=82%(q2)? q; = q’z — Aq' Sx g h'2=S2%(q"2)?
3 q'3 =q3—Aq S3x g3 h'3=S3%(q'3)? q§ = q'3 v S3x g h'3=S3x(q"3)*
4 q'4 =qq +Aq SaX g4 I 4 =S4x(q 4)? q:‘ = q'4 + Aq’ Sixq's h”s=Ssx(q" 4)
5 q’5 =qs5 +Aq Ssxq's h's=Ss%(q's)? q; = q:5 +Aq Ssxq’’s h’s=Ssx(q"s)
Y(Sq)=|Ah=h+hothshas—hs Y(Sq')= AW=h"v+hoth sha—h's
Ag =AK /(2%(Sq) )=
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Yeé’azka mepesnci 3a 0onomozoro komn’rwmepnoi npozpamu «Kolca)

VYB’s3Ky BOJIONPOBIIHOI MEPEKi, BUSHAUYECHHSI BTPAT HAMOpy MUISHKH Ta
BU3HAYCHHS JMIMCHOI BUTpATH BOAM Ha JUISHII MPONOHYETHCS BUKOHYBATH 3a
noroMororw kom rorepHoi nporpamu "Kolca". Jlns mporo tpebda migroryBaTh
HACTyMHI AaHi (Tabmwmii 3.6 — 3.9).

Jlo tabnumi 3.6 BHOCATBCS 3arajibHi JaHl PO BOJIOMPOBITHY MEPEKY
(KITTBKICTH JUISTHOK, K1JIeIlb, BY3J11B), 8 TAKOK YMOBH, 32 SKUMU Oy/ie BUKOHYBATHUCS
PO3paxyHOK (HEB sA3Ka B MEPEXi, KITBKICTD iTepaltiit). [1jisg npuiiHaATO1 cXemMu Taoil.
3.6 MOK€e MaTh HACTYITHUM BUTJISIA.

Tabnuusa 3.6 — 3aranpHi Jadl

Bapianr

KuUIBKICTD TUITHOK 5
KinpKicTh KiJIeIb B MEPExKi 1
KisbKiCTh BY3711B B MEpexki 5
Hep’s13ka B Mepexi 0.5
Ku1bKicTh iTepariit 100

B Tabmumi 3.7 HaBOAUTHCS OMMC KUICIb, 3 SKUX CKJIQJA€THCS BOIOIPOBIIHA
Mepexa, 3 3a3HaUCHHSIM HOMEPIB IUITHOK Ta HAMPSIMKIB PyXy BOJU 1O IIUM JUISTHKAM
B MEXax BIINOBITHOIO KUIbLA. [l MpHUHATOI CXeMH BOJIOMPOBITHOI MEpEexi
(puc.3.1) kuibKicTh Kinenb — ofHe. Lle kinblie ckianaerbcs 3 mSATH IUISTHOK. Ha
nutsiHkax 1, 2 Ta 3 Bojia pyxaeThesi 3a TOIMHHUKOBOIO CTPUIKOI0, TOMY B TaOJHMIIIO iX
HOMEpa 3aHOCSThCS 31 3HAKOM «+» (abo Oe3 3Haka), a Ha AUITHKaX 4 Ta 5 Boja
PYXa€eTbCsl MPOTHU TOAMHHUKOBOT CTPLIKH, TOMY JI0 TaOJUIN X HOMepa 3aHOCSTHCS 31
3HAKOM «—». TakuM yuHOM, TabJ1. 3.7 MOKe MaTH HACTYITHUMN BUTJISI.

Tabmuug 3.7 — Tabauusg onucy Kuielpb

Homep | Kinbkicth | Homepa AiJISHOK, 10 CKJIAJAIOTH Kijblle 3 BiAMOBiAIHUMH

KIJbUA | JIIAHOK B 3HAKAMHU

Kinbui (OinAHKU, HA AKUX 800a PYXAEMbCA 3a 200UHHUKOBOIO CIMPILIKOIO,

88AMNCAIOMBCS YMOBHO NOZUMUBHUMU, A NPOMU — YMOBHO
He2amueHUMU

1 | s 1 +1 ] +2 |1 +3 4 | -5

Onuc IUISTHOK MEpeXi 3MIMCHIOEThCS 3allOBHEHHSM TaOiuil 3.8, ska s
MPUHAHATOL Mepexi Oyjie CKIaaaTUCs 3 I’ SITH PSAIKIB, 10 TOPIBHIOE I ATH AUTSTHKAM
Mepexi. JIo KoKHOTO psijika BXOJAUTH OIKC BIJIMOBIIHOT AUISHKH, a CaMe:

— KOJIOHKa 1 — HOMep IUISTHKH,

— KOJIOHKA 2 — JIOBXKMHA JAUISHKH, M, (Tadi. 3.1);

— KoJoHKa 3 — miameTp TpyO, MM, (Tabin. 3.3 3 ypaxyBaHHsAM Ta0nuii 3.4;
MOBUHHI OyTH OJHAKOBUMH 3 JllaMeTpaMH, 110 3aHeCceH] 0 Tabi. 3.5);

— KOJIOHKA 4 — BUTpaATH BOJM 10 AiIsAHI (Tadd. 3.3);
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— KOJIOHKa 5 — Matepiall TpyO (PEKOMEHIyEThCsl MPUMHATH YaBYHHI TpyOH).

Tabmuis 3.8— Tabuuisg onucy MUISTHOK

Ne quIsHKH JoBxkuHa Hiamerp Tpy0 | ButpaTtn Boaun MarepiaJ
JIJISTHKH, M JJISITHKH, MM | Ha AiJIsIHI, JI/C TPYO
1 2 3 4 5

Tabmn. 3.9 3niiicHIoe ommc By3miB Mepexi. J{ms npuiasToi cxemu 1adn. 3.9
OyTH CKJIaJaTUCS 3 I SATH PSIKIB, IO BIAMOBIIAE I’ ITH By3JIaM MEPExXi.

Butpatu Bogu By3na 1 JOPIBHIOIOTH PI3HUIN MK 3arajlbHUMU BUTPAaTaMU
BOAN (sar (pHC. 3.2), 0 BXOASATH JI0 MEPEXK1, Ta BY3JIOBUMU BUTpATaMU IIHOTO
By3ia Qi (tabiu. 3.2), Ta MarOTh MO3UTUBHE 3HaUeHHS. By3on 1 3HaxonuThCcs Ha
MEePETUHI ABOX MUISHOK, K1 BUXOJAATHh 3 By3sa 1. ToMy 10 KOJOHKH 3 mepuioro
psiZIKa 3aHOCUTHCS KUTBKICTh AUISHOK: 2, @ B HACTYITHUX KOJIOHKAX OMUCYIOTHCS 111
TUISHKH: «—1», «=5».

By3zon 2 mae numie By3m0Bi BuTpata (2 (Ta6i1.3.2), SiKi BUXOIATHCS 3 HBOTO,
TOOTO 10 APYroi KOJOHKHU JIPYroro psaka (J» 3aHOCUTHCS 31 3HAKOM «—». Byzon 2
3HaXOJUTHCS HAa IEPETUHI ABOX JAUISTHOK, TOMY JI0 KOJIOHKH 3 3aHOCUTBHCS KUIBKICTh
ninsHOK: 2. JlusaHka 1 BXOAUTH 110 By3ia 2, a IUISHKA 2 — BUXOAUTH 3 HbOTO. Tomy
B HACTYITHUX KOJIOHKAX OMHUCYIOTHCS Il UITHKHU: «+1», «—2».

AHanoriyHo By31y 2 omucyrThcsi By3nu 3, 4, 5. Ilpu mnpaBuibHOMY
3alOBHEHHI JIPYroi KOJIOHKU Ta0JIMIll, CymMa BY3JIOBHX BUTpAT By31iB 2, 3, 4 ta 5
Oyne MOpiBHIOBAaTH BY3JIOBIM BUTpatTi (3 MPOTUJIICKHUM 3HAKOM) Bys3ia 1, sika
3aHECEHA JI0 KOJIOHKH 2 TIEPIIIOTO PsIKa.

Takum ynHOM, Tab1. 3.9 MOXKE MaTH BUTIIAL.

Tabauist 3.9 — Tabnuug onucy By37diB

Homep By3snosi KiibkicTb Homepa pissiHOK, 1110 CKJIAAAI0Th BY30J1 3
BYy3J1a BUTPATH JIJISTHOK, 1110 BiAMOBITHUMH 3HAKAMHU
BOJM 3i CKJIA/IAI0Th (BXiaHi 10 By3/1a — YMOBHO MO3UTHBHI, a
3HAKAMH BY30.1 BHXIi/IHI — YMOBHO HeraTHBHI)
(puc.3.2)
1 2 3 4 5
1 Q3ar _ Q 1 2 -1 =5
2 - 2 +1 -2
3 —Q3 2 +2 -3
4 —Q4 2 +3 +4
5 —(s 2 +5 —4

Jlnig yB’SI3KM KUIBLIEBOI MEPEXl 3a JOIMOMOrOK KOMII FOTEPHOI MpOorpamu
«Kolcay HeoOXiHO 3aIyCTUTH MpOTrpamMy Ha KOMI FOTepi, BBECTH BUXI/JHI JAaHi y
3aknanul «PegakTopy, BUKOHAaTH PO3paxyHOK Ta BUBECTU HA €KpaH pe3yJbTaTH
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po3paxyHKy (3akianka «BbIMoJHEHWEY), K1 OLIHUTH Ha NPaBUJIBHICTh Ta Yy
BUIIAJIKY MPaBUILHOCTI MEPETIHCATH.

[TocninoBHicTh poOOTH 3 ITporpamoro «Kolcay.

—3anycmumu npoepamy “Kolca.exe” (na expaui nossunrace Hazea yici uacmuHu
Kypcosozo npoekmy. /[ nodanvuioi pobomu Heobxiono namucHymu “Enter”).

—3 MmeHIo, WO 3’A6UN0Ch HA eKpaHi (MeHio ckiadaemuvces 3 “Datinwl”, “Pedaxmop”,
“Boinonnenue”, “3asepwenue”) subpamu “@aiinwl” (015 yvoeo nasecmu “dap” — 6rakumuut
NPAMOKYMHUK, AKULL PYXAEMbC CMPIIKAMU YAPASLIHHA Kypcopy) ma namuchymu “Enter”.

—AKkwo mepedxca po3paxo8yemvcs nepuiutl pas, modi 3 sanponorosanux oiu (“Hoeas
3adava”, “3aepysums 3a0auy”’, “3anucamv 3aoauy’’) eubpamu “‘Hosas 3aoaua”. /s yboco
Hasecmu ‘“‘O6ap” Ha nynkm “Hoeas 3aoaua” ma umamucwymu “Enter”. Ha ekpaui 3H08
NOSA8UMbCS MEHIO.

—Hasecmu “6ap” ma nynkm mento “‘Pedaxmop” ma namucuymu “Enter”. Ha expani
3’A6UMbCs nepeiik GUXIOHUX OAaHUX, Wo HeoOXiono 3anosnumu abo eunpasumu: “‘Obdwue
Odannvie”’, “Tabnuya 17, “Tabauya 27, “Tabauya 3.

—Hasecmu “6ap” ma mabauyro, wo 6yoe 3anoeHO8aAmMuUcs abo KoOpezysamucs, md
namucuymu “Enter”. Ha expani 3 ssumucs ghopma 8i0nogionoi mabauyi (maki cami sk maoauyi
3.6 — 3.9). Ilpu ybomy oone 3 uucen Ha eKpaui 066e0eHO NPAMOKYMHOI PAMKOIO, 5KV MOMCHA
nepemiuyeamu cmpiiKamu ynpasiinisa Kypcopy. Beio euxionux oanux neobxiono 0606 ’13k060
NOYUHAMU 3 2PYNU 3A2ANbHUX OAHUX.

—/[ns 68edenns abo 6unpasienHs 0y0b-AK020 UYUCIA, HEeOOXIOHO HaABecmu HA HbO2O
npAMOKYmHY pamky ma namucuymu “Enter”. Ilpu yvomy 6 pamyi 3’sa61s1emoca 3aumpuxo8anuii
NPAMOKYMHUK 00 SIKO20 3a OONOMO20I0 KIABIaMypU MONCHA 8800UmMuU HeoOXiOHe uYucio (8
decsamkosux 0pobax 3amicms KOMU HeoOXiOHO euxopucmosgyeamu Kpanky). Ilicia yvoeo
Heobxiono namuchymu “‘Enter” (3awmpuxosanuti npamoKymHuk 3HUKAE ma 6 pamyi, 3amMicmb
Hb020, 3AIUULAEMBCSL HAOPAHE YUCTO).

—Heobxiono mamu na yeasi, wo pyx pamku no 6epmuKai 6 mabauysx MOXCIUSUL TuLe
no nepuiiti KOJOHYL.

—llepexio 3 oonici mabauyi 00 iHWOI 30TUCHIOEMbCA HAaMUCKanuam cnovamky “Esc”, a
nomim, npu Hagedenomy “6api’’ Ha HeoOXIOHY mabauylo, Hamuckaunam “Enter”.

—lIlicns 66e0enHsl 8CiX GUXIOHUX OAHUX (3A2ANIbHUX OAHUX, MAOAUYb ONUCY Kileyb, OLISHOK
ma 8y31i8) HeoOXiOHo sulimu 8 Mento, Hagecmu “6ap’” na nynkm “‘Buinoanenue’ ma namucnymu
“Enter”. Ha expani 3’671510mbCsi npono3uyii npo 068i modicauei 0ii: “Buinonnums 3adauy” ma
“Bvloaua pe3yromamos”.

—Hasecmu “6ap” na nynkm “Buinoanumse 3a0auy’ ma namucwymu “Enter”.

—llicnsa 6uKoHaHHs PO3PAXYHKY HeOOXIOHO 8 nyHKmI MeHio “Bwinoanenue” subpamu 0ito
“Bvioaua pesynomamos” ma namuchymu “Enter”. Ha expani 3 ’asumvcs 3anumanusa npo me,
saxuti pezyromam Bac yikasums: “Obwue oannvie”, “Tabauya 17, “Tabauya 2”7, “Tabauya 37,
“Pesynomamot ™.

—Hasecmu “6ap” na “Pesynomamulr” (abo, axwjo mpeba, Ha 6yOb-aKy mabauyio) ma
namucHymu “Enter”’. Ha expani 3 ’asumwcs 3anumanus npo aopecy eusody: “Ha neuams”, “Ha
akpan”, “Ha ouck”.

—Hasecmu “6ap” “Ha sxpan” ma wnamucuymu “Enter”. Ha expani 3 aeumwvcs
pe3yibmam po3paxyHKy abo nepenik noMulok (ix HeoOXiOHO NiKeidysamu ma noemopumu
PO3PAXYHOK CHOYAMKY).

—Ilo 3axinuenHi po3paxyHKy, 6UXIOHI 0aHi HeOOXIOHO 3anucamu Ha OUCK Ol NOOANbULOT
pobomu 3 HUMU (01 BUKOHAHHSL Y8 A3KU Mepedici niod uac ii pobomu npu nodicesxci). /[ yvbozo 6
menio “@aiinel ” subpamu nynkm “3anucamo 3a0a4y’”’ ma namucuymu “Enter”. B 6ionogiov na
s3anumantsa Habpamu im’s, nio akum Bu b6ascaeme 3anucamu oanni, ma namucuymu “Enter”.
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—/[na euxody 3 mpocpamu 6 MeHi0 HeoOXiOHO eubpamu nyHkm ‘“3asepuienue” ma
namucuymu “‘Enter”. Ha expani 3’s6umvcsi “Bvixo0” ma namuckannam “Enter” Bu
3aseputyeme pobomy 3 npoepamoro.

Pe3ynbraTomM yB’SI3KM Mepexkl 3a JOMNOMOIOI0 KOMII IOTEPHOI HpOrpaMu
«Kolcay € axTruHi BUTpaTH BOAM MO AIISTHKAX Ta BTPATH HAMMOPY HA KOXKHIM
OUISTHIII MEPEeXi, MpU LbOMY AOCATHYTa B PE3YJbTATI PO3PAaXyHKY HEB’sI3Ka HE
nepeOiIbIye 3a1any (SKIIO HEB’si3Ka MepeOiuIblnye 3aaHy BEIHUMHY B TaOJHII
“O0mme nmaHHBIE”, HEOOXIAHO 30UTBIIMTH KUIBKICTH ITepallii Ta BHUKOHATH
pPO3paxyHOK cCIo4Yatky). Pe3ynbraté po3paxyHKy MNpEACTAaBISIIOTECS Y BHIJISAL
Tabymub 3.10 ta 3.11.

Tabmuusa 3.10 — Tabmuusg pe3ynbTariB  yYB’S3KM MeEpexi 3a JOIMOMOTOIO
KoMIT 10TepHOi porpamu «Kolcay
Ne ninsiHkmn ButpaTn Boau no aiisiHmi Brpatu Hanopy Ha glIAHII
q, a/c h, m
I* 2 3**

Hpumimku: * — 11 TpUAHATOI cXeMH BOAONPOBinaHOiI Mepexi (puc. 3.1) Tabmuns 3.10
OyzZe MaTu I’ SITh PSAAKIB, IO AOPIBHIOE I’ ATH AUISTHKAM MEPExi;

** — BTpaTu Hamopy Ha KoxHiil ainsHUi A noBuHHI OyTH He Giblie 3 M, IPU GLILIINX
BTpaTax HAIopy, MPOIMOHYETHCS MOBEPHYTUCS M0 Tabmumi 3.8, 30imbmuTH IiamMeTpu TpyO Ha
BIJIOBITHHUX JUISHKAX Ta 3HOB BUKOHATH PO3PAXYHOK.

Tabauist 3.11 — Tabmuns pe3yapTaTiB OJepKaHoi HEB s3Ki MO KUTIBIIM MEPexi

Ne ki s Hep’A3Ka o KiaIbIIO

1* 2

1

Hpumimku: * — 11 TpUIHATOT CXeMH BOJOIPOBinHOI Mepexi (puc. 3.1) Tabmn. 3.11 Gyne
CKJIAJJATHCS 3 OJJHOTO PAJIKA, IO JOPIBHIOE OJTHOMY KUIBIIO IPUHHATOT MEPEXKI.

Busnauenna empam nanopy 6 mepexci 00 noceinci
Btpatu Hamopy B Mepexi BHU3HAYAIOThCS OKPEMO 3a pe3yiabTaTaMU
Ta0JIMYHOTO Ta KOMIT FOTEPHOTO PO3pPaxyHKIB 3a (POpMyIIoL0:

k
2y
hy, =1,05 1=1k , M,

ne 1,05 — koediieHT, o BpaxoBye BTpAaTH HAMIOPY B MICLIEBUX ONOPaXx;
hi =3 hyi,i — BTPATH HAOPY B OJHOMY 3 MOXJIMBUX HAIpPAMKIB PYXy BOIH Bijl

TOYKH KUBJICHHA MCpC)Ki J0 I[I/IKTYIOLIOI TOYKH, M,
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hyini — BTPAaTH HANOpy HA JUIAHKAX, IO CKIAJAIOTh OJUH 3 k HANPSMKIB PyXy
BOJM B1JI TOUKH KUBJIEHHS MEPEX1 A0 AUKTYIOUOI TOUKH, M, (Tabm. 3.5 abo
tabma. 3.10);

k
Y. h; — cyMma BTpaT Hamopy BCIX MOJIMBUX HaNpPsAMKIB PyXy BOJIHU Bl TOYKU
i=1

YKUBJICHHSI MEPEXI J10 TUKTYIOUOi TOUKH, M;
k — KUIBKICTh MOXJIMBUX HAIPSIMKIB PYXYy BOJM B1J TOUKU KUBJIECHHS MEPEXI1 110
JTUAKTYKYOI TOUKH.

JUig npuiAHATOI cXeMU BOJONPOBITHOT MEpEXi BiJ By3na 1 10 By3na 4 (puc.
3.2) BOAa MO€ pPyXaTHCh 32 IBOMA HANpPSIMKaMH, SIK1 3HAXOJAThCA MK BY3JIaMU:
1-2-3-4 ta 1-5-4, T06TO BTpaTH HANOPy B KOXXHOMY HAINPSMKY CKJIaJal0ThCS 3
BTpAaT HAINopy Ha JUISHKAX, 10 CKJIaIal0Th L1 HAIPSIMKHU:

— NEPIINK HAIIPSAMOK:

ha =h1+h2+h3,M;

— IPYTHAMN HAIPSIMOK:
hb = h5 +h 4o M5

Ie hl,hz,h3,h 4,h5 — BTpaTH HANoOpy Ha JUISHKaX MEPEXi, SKi € pe3yJbTaToM

pO3paxyHKy HaBeqeHOMY y Tabi. 3.5 (komonka 15 abo xomonka 12).
Takum 4YwHOM, BTpaTH HAMoOpy B MeEpEeXi NpuU TaOMMUHINA yB s3Il
BU3HAYAOTHCA:

h +hb
h =1,05-2—2 M. (3.8)
M 2

Tak came po3paxoBYIOTbCS BTpaTH HANoOpy B MEpexi Mpu ii yB’s3Mi 3a
JIOTIOMOT'O0 KOMIT FOTepHOI rporpamu «Kolcay:

h +
h =1,05-a—hb , M, (3.9)
M 2

Ie hl,hz,h3,h 4,h5 — BTpaTH HANoOpy Ha JUISHKaX MEPEXi, SIKi € pe3yJbTaToM

KOMIT FOTEPHOTO PO3paxyHKy HaBejeHoMy y Ta0:. 3.10 (konoHka 3).
JIJis moJianpInX po3paxyHKiB JOIIILHO BUKOPUCTOBYBATH OLIBIIN BTPaTH
HaIopy B Mepexi, Bu3HaueH1 3a popmynamu (3.8) Ta (3.9).
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3.2.2.I1pu nooswceosnci

Yé’a3xa mepesnci maobauunum cnocooom
JIJist 3py4HOCT] yB’SI3KYy MEPEKi MPOMOHYEThCS BUKOHYBATH, 3allOBHIOIOUU
tabmuiro 3.12 (3amoBHeHa aJisi HaBeleHOro Ha puc. 3.3 mpukiany). KuibKicTb
BUIIpaBJIeHb B TaOuill 3.12 00yMOBIIOE€THCSI BUKOHAHHSIM HACTYITHOTO — HEB’sI3Ka
IpU PO3PAXyHKY MEpEeXi MPHU TMOXKEKI MOBUHHA 3HAXOAUTHUCS B JIOMYCTUMHUX
MeXax, a caMe:

Ah:[—l;+1].
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Tabmuis 3.12 — YB’s1i3ka Mepexi mpu 11 poOOTI IpU MOKEXKI1

Hanpsimku pyxy Tiamerp
BOJM IO AlIAHKAX B | Burparu IInTomui .
Homep . . / TPYO, d, MM | [loB:KHHA . 6 Omip B . .
i KUIbLI (3a BOJIH, ¢, JI/C (maGn. 3.3 5 |piastesem, I, m omip Tpy6, | .o kn Sq TPATH HANOPY HA JUISTHI,
. 200UHHUKOBOIO (puc. 3.3 abo T A Ax10-6 o h=Sq*>, m
Mepexi . ypaxysaumam | (mabn. 3.1) S=Al
cmpinkow «+y, npomu| maébn. 3.4) matn. 3.4) (0ooamok 8)
—«—») e

1 2 3 4 5 6 7 8 9

1 + q1 di [ Al S1=41 X[ S1%q1 hi =S1%xq1 ?

2 + q2 d> I3 A> So=A> xb» S2Xq» hy =S>%xq 2

3 + q3 ds I A3 S3=A3 x I3 S3%Xq3 hs =S3%q3 2

4 - g4 da L A4 Sa=A4 X4 Saxqa ha =S4xqa?

5 — qs ds Is As Ss=As xIs Ss5%gs hs =S5%qs >

2.(89)= Ah= hi+ ha+hs—hs—hs
Agq=Ah/ (232 (Sq)) =
[TpomoBxenHs Tabmmmi 3.12
Ilepuie BUNIpaBJIeHHA Hacrynni BunpaBJjieHHA
}.IOMCP Bunpasaeni BuTpaTu _ |Brparn Hanopy Ha AinsiHUi,| BunpasJeHi BUTpaTH . Brparu Hanopy Ha IiisiHIi,
JWISHHRM | o o = g + Ag , a/c Sxq h' =S( ' )2 M BOMM ¢ =g +Ag /¢ §xq h = S(q")z, M
Mepexi 9 =9+29> =olq ) > 9 =9 TAqG>
10 11 12 13 14 15

1 CIi =q1—Aq S1xgh h1=8S1%x(q1)? qi' = qi - Aq’ Sixg’ h1=S1x(qg"1)*

2 q'2 =g, —Aq S$Hx g7 h2=82%(q2)? q; = q’z — Aq' Sx g h'2=S2%(q"2)?

3 q'3 =q3—Aq S3x g3 h'3=S3%(q'3)? q§ = q'3 v S3x g h'3=S3x(q"3)*

4 q'4 =qq +Aq SaX g4 I 4 =S4x(q 4)? q:‘ = q'4 + Aq’ Sixq's h”s=Ssx(q" 4)

5 q’5 =qs5 +Aq Ssxq's h's=Ss%(q's)? q; = q:5 +Aq Ssxq’’s h’s=Ssx(q"s)

S(Sq)=|Ah=hi+hothshs—hs Y(Sq')= AW =h"\+hoth'sha—h's
Aq =AW/ (25(Sq) )=
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Ye'azka mepeoici 3a 0onomoczoro komn’romepuoi npocpamu «Kolcay
Jlis yB’SI3KM MEpeski MiJl 4ac MOKeXl HEOOX1IHO MIATOTYBaTH Ta BBECTH
(BumpaBuTH) BUX1/HI faHi — Tabmui 3.13 — 3.16.

Tabnuns 3.13 — 3aranpHi naHi (IpH MOKEXK1)

Bapiant
KUIBKICTD ITUITHOK 5
KibKICTh KiJIEIb B MEPEXKI1 1
KisbKIiCTh BY371iB B MEpexKi 5
Hep’s3ka B Mepexi |
KinpkicTh iTeparii 100

Tabnuist 3.14 — Tabauns onucy Kinenp (IpU MOXKExK1)

Homep | Kinbkicts | HoMepa AUISHOK, 10 CKJIAJAIOTH KiJiblle 3 BIANOBiAHUMH
KiJdbHga | JIIFAHOK B 3HAKAMHU
Kb (OinAHKU, HA AKUX 800A PYXAEMbCA 3A 200UHHUKOBOIO CIPIIKOTO,
88AHCAIOMBCSL YMOBHO NOZUMUBHUMU, 4 NPOMU — YMOBHO
He2amueHUMU
1 5 1 | 2 ] 13 4 | -5
Tabmurs 3.15— Tabnuisg onucy AUISTHOK (TIPH TTOXKEXKi)
Ne qiuIsHKH JoB:xkuna Hiamerp Tpy0 | ButpaTn Boan Marepiau
JIJIAHKH, M AIIAHKHA, MM | Ha JiJIsHI, J/¢ TPYO
(maban. 3.1) (mabn. 3.3 3 (puc. 3.3 abo
VpPaxy8arHHAM mabn. 3.4)
maon. 3.4)
1 2 3 4 5

Tabauist 3.16 — Tabauis onucy By3JiB

Homep By3saosi KinbkicTb Homepa aiisiHOK, 110 CKJIAJAI0Th BY30J1 3
BYy3J1a BUTPATH JIJISTHOK, 110 BiAMOBITHUMHU 3HAKAMHU
BOJM 3i CKJIAIAI0Th (BXiaHi 10 By3/1a — YMOBHO MO3UTHBHI, a
3HAKAMH BY30.1 BHXIi/IHI — YMOBHO HeraTHBHI)
(puc.3.3)
1 2 3 4 5
1 Q3ar — Q 1 2 -1 -5
2 —-O» 2 +1 -2
3 —Q3 2 +2 -3
4 —(O4+Onox) 2 +3 +4
5 —(s 2 +5 —4
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BukoHaTu po3paxyHOK 3a JOMOMOTow KOMII toTepHoi mporpamu «Kolcay
(MeTouKa poOOTH 3 MPOrPAMOI0 OMKCAaHA B PO3IUTL VB SI3KH MEPEXK1 10 TMOKEXKI)
Ta TepenucaT pe3yJbTaTh yB sI3KK Y BUTIaab Tadd. 3.17 ta Tabmn. 3.18.

Tabnuus 3.17 — Tabnuiist pe3ynbTaTiB YB’ A3KA MEPEKI IIPH MOXKEXkK1 32 JOIMOMOT OO
KoMIT 10TepHOi iporpamu «Kolcay

Ne qinsiHKH Butparu Boau no ginsiHui Brparu Hanopy Ha ALIAHII
q, a/c h, m
1* 2 3**

Hpumimku: * — 119 NpuHATOI cXeMH BOAONPOBinHOT Mepexi (puc. 3.1) Tabmuus 3.17
Oyze MaTu I SITh PSAAKIB, IO JOPIBHIOE I’ ITH JUISHKAM MEPEXKi;

** — BTpaTM Hamopy Ha KOKHii AiasHui A oBuHHI OyTH He Oinbiue 10 M, npu GLILIINX
BTpaTax Hamopy, IPOMOHYEThCS MOBEPHYTUCS A0 Tabmuii 3.15, 3011bmuTH AlameTpu TpyO Ha
BIJIMIOBITHUX JIISTHKAX Ta 3HOB BUKOHATH PO3PaxXyHOK IPH MOXKEXKI, & TAKOXK 6UKOHAMU Y8 A3KY
Mepedci 00 nodcednci 3 eunpasinenumu oiamempamu mpyo!!!.

Tabmuus 3.18 — Tabnuist pe3ynbTaTiB OJep:KaHOi HEB’SI3K1 MO KIJIBISM MEpexi
IPU TOKEXKI1

Ne kinbs Hep’si3ka mo KijibI1o

I1* 2

1

Hpumimku: * — 11 NPUHHATOI CXEMHU BOJOIPOBiAHOT Mepexi (puc. 3.1) Tabun. 3.18 Oyne
CKJIQJIATHCS 3 OJHOTO PS/IKA, [0 TOPIBHIOE OHOMY KiJIBIFO TPUHHSITOT MEPEKi.

Busnauenna empam nanopy 6 mepesci nio uac nponycKy eumpam 600u
HA NOMHCENHCO2ACIHHA

Brpatu Hamopy B Mepexl MiJl 4ac MOXEXl BU3HAYAIOTHCA AHAJIOTIYHO 3
po3paxyHkoM dopmyi (3.8), (3.9), ane 115 BTpaT HAopy Mo AUITHKaX MEpPEexi pu
noXexi. TakuM YHWHOM, BTpaTH HAMOPY B MEpeXl Mpu TaOIUYHIN yB s3I
BHU3HAYAIOTHCS:

IOXK ha+hb
hM :l,OS'T,M. (3.10)

ne ha = hl + h2 + h3; hb = h5 +h 4~ BTPaTH HAlopy Ha AUISHKAX MEPEXK1 IPH MOKEKI,

Kl € pe3yJbTaTOM pPO3PaxXyHKy HaBeleHoMy y TaOi. 3.12 (xomonka 15 abo
KOJIOHKaA 12), M.

41




Tak came po3paxoOBYIOThCS BTpAaTU HANOPY B MEPEXki MpHU MOXKEXl Mmpu il
yB’s13111 3a JIOMTOMOT0I0 KOMIT t0TepHO1 nporpamu «Kolcay:

102K ha+hb
MK =1,05- 2D, (3.11)

ne ha = h1 + h2 + h3; hb = hS +h 4~ BTPaTH Harlopy Ha AUIAHKAX MEPEK1 IPH MOIKEKI,

Kl € pe3yJIbTaTOM KOMII FOTEPHOTO PO3PaxyHKy HaBeleHoMy y Tabn. 3.17
(xonoHka 3), M.

JIJist moianbIIMX pO3paxyHKIB JOIIILHO BUKOPHUCTOBYBATH OLIBIINT BTpATH
HaIopy B MEpeXi Mpu MoXKexi, Bu3HadyeHi 3a popmynamu (3.10) ta (3.11).
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4. BusHa4YeHHS pe:xuMy po0OTH HACOCHOI CTAHLII APYroro miginomy

Hacocha craH1is Apyroro migiioMy /10 MOXKeX1 MoAa€ BOAY /10 BOAOHAIIPHOT
OamTH, a mija yac raciHHs MOXKeX1 — 10 JUKTYIHOUOi TOUKH.

Hacocha craniisi npyroro migiioMy, siK MpaBUJIO, TPAILIOE B CTYIICHEBOMY
pekuMi, TOOTO HACOCH MEPIIOTO CTYIEHS MOAAI0Th BOAY LLJI0000BO, a B TOJUHH,
KOJIM MOTPIOHO 30UTBIIUTH KUIBKICTH BOJAM, IO MOJAETHCS B MEPEXKY, JOAATKOBO
BKJTFOUAOTHCSI IO POOOTH HACOCH HACTYITHOTO (JPyroro, a MoTiM 3a He0OX1THICTIO i
TPETHOTO) CTyIeHsA. BOJOCHOXWBAaHHA Yy CHCTEMaX BOJIOIOCTAYaHHS IyXKe
HEPIBHOMIPHE, TOMY, AKIIO IPUUHITH PEKUM BKJIIOUEHHS HACOCIB Y BIAMOBIAHOCTI
710 pEeXKUMY BOJOCIIOKUBAHHS, TO 3HaTOOUTHCS TyKE 9aCTO BMUKATH Ta BUMHUKATH
HACOCHI arperard, o yCKJIaJHUTh EKCIUTyaTallil0 HAaCOCHOI CTaHIll Ta IIBHJIKO
BUBEJIE 3 J1aay ii oOnagHaHHs. bakaHo MPUNUHATH poOOTY CTaHIIll 080CHIYnEHEeB800
(abo mpucmynemnesoro).

Hacocha craniiig apyroro migioMy mpairoe HaCTYITHUM YHHOM:

— JI0 TOXEX1 HACOCH TOJAI0Th BOAY JI0 BOIOHAMIPHOI OAlTH B KUIHKOCTI,
HEOOX1IH1H BCIM BOJIOCIIOKMBAYaM HACEICHOTO MyHKTY Ta BUPOOHUYOTr0 00’ €KTa;

— MpU TOXKEX1 HACOCHU TOJAl0Th BOIY O€3MOCEPEeIHhO B MEPEXKY, B 00Xi]l
BOJIOHAITIPHOT 0aIlITH, B KIJIKOCTI, HEOOX1THIM BCIM BOJOCIIOKMBaYaM HACEICHOTO
MYHKTY, BAPOOHNYOTO 00’ €KTa Ta HAa OTPEOU MOKEKOTACIHHS.

ITomayua HacocaMu ngy, Ta TPUBAIICTH POOOTH KOXKHOTO CTYIEHS (iyrox
3aleXHTh BiJl rpadika BogocmoxkuBaHHA. [Ipu 11boMy HEOOXITHO TOCSTTH TOTO,
o0 2paghix nooaui 600u Hacocamu MaKCUMAIbHO HAOAUNHCABCA 00 zpaghika
6o0ocnoxcueanna (tabn. 2.1, xononka 10 a6o puc. 2.1). Ilpu upomy HeE0oOXiTHO
BUKOHAHHA yMOBH, IO CyMapHHH 4ac poOOTHM HACOCIB MOBHHEH CKiaaatu 24
TOJIMHM, & CyMapHa KUIbKICTh BOJH, IO MOAAE€THCSI HACOCAMU HACOCHOI CTaHIII1 3a
et yac nmosuHHa Oyty 100 % (Tabmn. 4.1).

Tabnuus 4.1 — TaGnuis BU3HAUCHHS peXUMY PpoOOTH HACOCHOI CTaHIlli JPyroro
iAoMYy

Bincortok, .
N Bincorok
HKHH Uslnmifl ,
Cryninb Tpusasict NOJA€ThCHA
T'onunau podotu MOAAETHCSH
podoTu b CTyIIEHs, KOKHY
CTYINEeHs MPOTATrOM
HC-I1 H(iyrons TOM TOAMHY
cTynens CTyIIEeHS,
9
Ny, Y
n(i)%’ % (1)/ (1]
Hepqmﬁ A (1)ron X (1% = Ny
CTYHIHb
I[pyr.I/II\/'I 1 (2)ron X nQ2)% = Ny
CTYHIHb
Bcworo - 24 ronuHu | — — - 100%
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(puc. 4.1), Ha sIKOMY T10 OC1 a0CIUC BIAKIAIAI0THCS TOIUHU JOOU

(Bix 0 mo 24 roauH), a MO OC1 OPJIMHAT — ()% — BIACOTOK I0JIa4il BOJAX HACOCAMH y

(V)

3a ofiep>)kaHUMHU pe3yibraTaMu OynyeThes rpadik poOOTH HACOCHOI CTaHIIIT
JPYTOTO MiIHOMY

rpadikom 11060BOTO

3

I'padix Oyayerbcs CyMICHO

BOAOCIIOKUBAHHA, HABCACHOI'O HA PHC. 2.1.

TOANHHU.

BIJIIIOBIIHI
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Puc. 4.1 — I'padiku HepiBHOMIPHOCTI BOJOCTIOKNBAHHS

Ta pe:kuMy podoTu HacocHoi cTanuii IT migiiomy
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5. Po3paxyHok pe3epByapiB 4MCTOI BOAH

PeszepByapu unctoi Boau (PUB) npusnaueHi ass:

— peryJIloBaHHS HEPIBHOMIPHOCTI poOOTH crmopyAd, SKi IOJAl0Th Ta
3abupatoth Boay 3 PUB;

— 30epeKeHHs HEIOTOPKAaHHOTO 3aracy BOJIM Ha MOTPEOH MOKEKOTACIHHS.

Busnauennsa pezyniorouozo 06’emy pesepeyapie uucmoi 600u

3a yMOBOIO pPO3MIIIEHHSI PE3EPBYyapiB YUCTOI BOJAM MIXK HACOCHUMHU
CTaHIIISIMH TIEPIIOTO Ta APYTOTO MiTHOMIB, BUKOPUCTAHHS PETYIIOI0YOTO 00’ €My
pe3epByapiB 3A1MCHIOETHCA HACTYITHUM YHMHOM: JO PE3€pBYapiB BOJa MOJAETHCS
B1Jl HACOCHOI CTaHIIIl MEepUIOro MmigioMy, siIka IPALOe B PIBHOMIPHOMY PEKUMI, a
3a0MPAETHCS — HACOCHOIO CTAHIIIEIO IPYTOTOo MiIHOMY, IKa MPALIO€ B CTYIIEHEBOMY
pexxkumi. ToOTO B JIesiKi TOMMHU HAAJTUIIOK BOAM HAKOMMYIYETHCS y pe3epByapax, a
y TOJIWHH, KOJIM HAaCOCHA CTaHIlS IPYyroro migiomy 3abupae Oiiblle BOIW, HIXK
MO/IA€ThCS, HEJAOCTATHS KUIBKICTh BOJU 3a0HMpaeThes 3 pe3epByapiB. OTxe, 4uMm
3HAUHINIA PI3HUIS MK MOJa4yer0 Ta 3a00pOM BOJIM HACOCHUMHU CTaHI[ISIMU, TUM
OUIBIINN PETyIOI0UnA 00’ €M pe3epByapiB.

Busznauenns perymordoro 00’emMy pe3epByapiB 3A1MCHIOETHCS TAOTUIHUM
a00 aHAJTITUYHUM CTIOCOOaMu.

JUsis BU3HAUEHHS PETYII0Y0ro 00’ eMy pe3epByapiB TaOIMUHUM CIIOCOOOM
MPOBOJUTHCA aHAJI3 PEXUMY pOOOTH HACOCHUX CTAHIIN Ta 3alMOBHIOETHCS
tabm. 5.1.
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Tabnums 5.1 — BusHaueHHS perysro4doro o0’eMy pe3epByapiB YHCTOI BOAH

TAOJIMYHUM CIIOCOOOM

Pexxum Pexxum MMoxaua (+) no PUB, %
I'ogunn 3aJInImoK
podoTn podoTn a0o o
pobu HC-I, % | HCL % 3a6ip (-) 3 PYB, % y PAB, %
1 2 3 4 5
0-1 4,16 n(i)% 4,16 — ngy
1-2 4,16 ()% 4,16 — na%
2-3 4,16 (Y% 4,16 — ngy
3-4 4,16 (Gi)% 4,16 — ngyv
4-5 4,16 (Y% 4,16 — ngy
5-6 4,16 (Y% 4,16 — ngy%
6-7 4,16 n(i)% 4,16 — ngy
7-8 4,16 1Y% 4,16 — ngyv
8§-9 4,17 13i)% 4,17 — ngy
9-10 4,17 1(i)% 4,17 — ngy
10-11 4,17 1(i)% 4,17 — nay%
11-12 4,17 ()% 4,17 — ngy
12 -13 4,17 1(i)% 4,17 — ngy
13-14 4,17 ()% 4,17 — ngy
14 -15 4,17 1Y% 4,17 — ngy
15-16 4,17 7Y% 4,17 - nei%
16-17 4,17 Giy% 4,17 — nay%
17-18 4,17 ()% 4,17 - ni%
18-19 4,17 ()% 4,17 — ngy
19 -20 4,17 ()% 4,17 — ngy
20-21 4,17 1Gi)% 4,17 — ngy
21-22 4,17 n(i)% 4,17 — ngy
22 -23 4,17 1(i)% 4,17 — ngy
23 -24 4,17 1(i)% 4,17 — ngy
Bcebozo 100 100 - -

Hpumimku: * — npu 3anoBHEeHHI Ta01. 5.1 HEOOXiIHO BPaxOBYBaTH HACTYIIHE:

— KOJIOHKa 2 3alOBHIOETHCS 3TiTHO 3 TpadikoM poOOTH HACOCHOI CTaHIII MEpIIOro
migiioMy, siKa, SK MPaBHJIO, MPAIIOE B PIBHOMIPHOMY PEXHMi, TOOTO KOXHY TOAMHY TOZA€
omu3eko 4,17 % Bim 10OOBOTO BOAOCIIOKHBAHH,

— KOJIOHKa 3 3amloOBHIOETHCS 3TIAHO 3 TpadikoM poOOTH HACOCHOI CTaHIIi APYroro
nigiomy — neyv (puc.4.1 ta Tadm. 4.1);

— JUTS pO3paxyHKy KOJIOHKH 4 HEOOXiTHO 13 KOJOHKH 2 BIIHSATH KOJIOHKY 3 Ta 3aIucaTH
pe3yJbTaT J0 KOJOHKHU 4 3 BiINIOBITHUM 3HAKOM; TIO3UTUBHUIA PE3YJIbTAT CBIIYUTH PO TE, 1110 B
JaHy TOAMHY TOJada BOJAW HACOCHOKO CTAHIIEIO MEPLIOro MmigidoMy mnepedinbirye 3abip Boau
HACOCHOIO CTAHIIIEI0 JPYroro miaidoMy; BiJI’€MHHU pe3ysbTaT CBIAYUTH MPO TE, IO B JIAHY
TOJMHY BOJIH 3a0Mpa€ThCs OUIBIE, HiXK MTOIA€THCS;
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— KOJIOHKY 5 TOYMHAIOTh 3allOBHIOBATH BHXOJSYM 3 MPUITYIICHHS, IO pe3epByap 10
roguan 0 — 1 OyB mopoxHiM; B epury roauny goou (0 — 1) mo PUB noganu (Skio B KoJoHII 4
B 1[I0 TO/IMHY MO3UTUBHE 4Kcio) abo 3 PUB 3abpanu (K110 B KOJOHII 4 B 1[I0 TOANHY HETaTUBHE
YHCII0) BIAMOBIAHY KiJIBKICTH BOJIHM, TOMY PE3yJIbTATOM KOJIOHIN 5 B If0 TOAMHY € BH3HA4YCHA
pizHunsg Mk 0 Ta pesynbraroM KonoHui 4; motiMm PUB kokHYy roauHy 3amoBHIOETHCS a0o0
CTIOPO>KHIOETHCSI B BITHOIICHHI JI0 PE3yJIbTaTiB KOJIOHII 5 TONEpeaHbOT TONUHH.

3a pe3yapTaTaMu po3paxyHKy 3 TaOmuIll 5.1 13 KOJOHKHU 5 BUOMPAETHCS /1BA
qrcha:

— HaWOUIbIIE MO3UTHUBHE — max'"+ " ;

— HaNOUIbIIIE 3a MOYJIEM HeraTUBHE — max'—".

Perymnrotounit 06’em PUB Bu3HavyaeTbes:

KQpos
Woer = 180 Lo, (5.1)

zie K = (max"+") + (‘max"— "‘) — KoeIII€EHT, IO CKIAAAEThCSA 31 3HAUCHB, K1

BHU3HAYEHI 3a pe3yiabTaTamu 1adi. 5.1;
Oposp — PO3paxXyHKOBI BUTPATH BOJU 3a A00Yy MAKCUMaJIbHOTO BOJOCIOXHWBAHHS
(bopmymna 2.15), M3/106.

Busnauenna neoomopkannozo 3anacy 600u 6 pesepeyapax 4ucmoi 600u
Henoropkannuii 3anac (H3) Boau B pe3epByapax YUCTOI BOJU BU3HAYAETHCS
K CyMa HEJOTOPKAHHOI'O 3amacy AJi MOKEXOTaClHHS 3 TIPAaHTIB Ta BHYTPIIIHIX
MOKE)KHUX  KPaH-KOMIUICKTIB,  CHOCIIalbHUX  3ac00IB  TIOYKEKOTACIHHS
(cnpuHKJIEpIB, APEHUEPIB Ta 1HIIKMX 3aC001B, 1110 HE MAIOTh BJIACHUX PE3EpPBYapIB)
Ta HEJOTOPKAHHOTO 3aracy BOJM Ha MAaKCHUMaJIbHI TOCHOJIapChKO-MTUTHI OTpeOu
Ha BECh MEP10/1 MOKEKOTACIHHS:

W3 = "am3 + i3 e > M (5.2)

36007+ O

1000
noKexi, M>; Onox — BATPATH BOIM Ha Moxkexoracinus (Gopmyina 2.18), ii/c;

ne Wy = — 3arac BoJy, He0OX1IHUI Ha T=3 TOJAMHU raCiHHS

WH3r-n = (Omax rog ~ @nym ) © T — 3aIac BOAW, IO HEOOXINHHMII Ha HOTpeOH

HACEJICHOTO MYyHKTYy Ta BHUPOOHMYOTrO 00’€KTa 3a TOAWHY MaKCHMAaJbHOTO
BOJIOCNIOKMBaHHs (0e3 ypaxyBaHHS BHUTpaT BOAM Ha MNPUUHATTS IyIry

NpauiBHUKAaMH Ha 00’€KTi) MPOTArOM 3 rofuH racinus noxexi, m% Q.

pO3paxyHKOBa MakCMMajbHa FOJAMHHA BUTpPaTa BOAM IS BCIX BOJOCHOKHBAadiB
BOAOMPOBIAHOI Mepexi (Tabn. 2.1, MakcuMadbHe 3HA4YeHHS 3 KOJOHKH 9),

M3/rox; — BUTpATa BOJAU HA MPUUHATTSA AYULY, SKIO TPUUHATTS TyIIy

Oy
I[Ipuiiaaac Ha roauvHy MaKCHUMaJIbHOI'O BOAOCIIOKMBAHHA, M3/FOI[.
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Busnauenna munoesux pezepgyapie uucmoi 600u
3aranpHui 00’ €M pe3epByapiB YUCTOi BOAU Wpyp BU3HAYAETHCS:

Wpyp = Wper +Whz, M, (5.3)

ne  Wyer — perymmorounii 00’ eM pe3epByapiB, M>;
Wiz — 00’€M HEZOTOPKAHHOI'O 3a11acy BOIu, M>,

Bigmosimro mo m. 13.2.10 JBH B.2.5-74:2013 3aranpHa KIiIbKICTH
pe3epByapiB B OIHOMY By3J11 IOBUHHA OYTU He MeHuUie 080X.

Bubip munosozo pezepsyapa 311icHIOETBCS 32 IOTIOMOTOIO TOJIATKY 6:

— TUMNOBUU MPOEKT —

— 00’eM pesepByapa —

— JIIOBKUHA pe3epByapa —

— IIMpYHA pe3epByapa —

— rOuHa pe3epByapa —

Busnauennsa pienie 600u ¢ pezepgyapax wucmoi 600u
PiBens HepgoTopkanHoTO 3amacy Boau B PUB Bu3zHauaeThes 3a popmyiioro:

w.
heis = _H3 (5.4)
nx SP‘IB

ne  Wus — HenoropkanHuii 3anac Boau B PUB (popmyia 5.2), m3;

Spys — TUIONIA pe3epByapy, BU3HAYAETHCS MHOXKEHHSM JIOBKUHU Ta HIMPUHU
tunosoro PUB, m?;

n — KUIBKICTh pe3epByapiB, M0 MPUUHITO Y TPOEKTI (PEKOMEHAYETHCS MPUMNMATH
nsa PUB).

MakcumanbHu# piBeHb Boau B PUB Bu3HauaeThes 3a popmMynoro:

/4
- PUB (5.5)
X nxSpyp

ne  Wpyg — 3aranenuii 06’em PUB (popmyna 5.3), M3,

Spyp — TUIOIIA pe3epByapy, BU3HAYAETHLCS MHOKCHHSM JOBXKHHH Ta IIAPUHU
tunosoro PUB, m?;

n — KUIBKICTh pe3epByapiB, IO MPUUHITO Y TPOEKTI (PEKOMEHAYETHCS MPUMNMATH
nsa PUB).
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6. Po3paxyHoKk BOJOHANIIPHOI OalITH

Bononamipna Gamira npu3HadeHa Jyist:

— peryjroBaHHsS HEPIBHOMIPHOCTI pPOOOTH CHOpYyA, L0 MOJAI0Th Ta
3a0UparoTh BOY 3 OaIlTH;

— 30epeKeHHsT HEeJIOTOPKAaHHOTO 3amnacy BoAu Ha nepuri 10 XBUIMH raciHHs
MOXKeXKi (3a 1eH 9ac BKIIOYAOTHCS 0 POOOTH IMOXKEXKHI HACOCH HACOCHOI CTaHIIii
Apyroro migioMy, siKl 3a0€3MeUyr0Th NoJavy MOXKEXKHUX BUTPAT BOAU IO MEPEXI
I1JT Yac TaCiHHA MOXKEXK1);

— CTBOPEHHS HEOOXIJTHOTO HAmopy y BOAOIPOBIAHINA MEPEXI MpH il poOOTI
710 MOKexX1 Ta B nepuri 10 XBUJIMH raclHHS MOXKEXI.

Bononamnipna Garita BCTaHOBJIIOETHCS B HAMBHUILIN TOYIl MEPEXK1, 3aBISKU
4OMY 3 YpaxyBaHHS penbedy MiICIIeBOCTI (haKTHIHA BUCOTA OAITH MPOEKTYETHCS
MEHIIIOIO.

Heo0xinHny BUCOTY BOJOHAIIPHOT OAllITH BU3HAYAIOTh, BUXO/SIYM 3 YMOBH,
0 B FOJAMHY MaKCHUMAaJIbHOTO BOJOCIOXKHBAHHS MOBUHHUI OyTH 3a0e3MedeHHit
HEeOOX1THUI BiNbHUN Hamip H, y HalOUIbIIe BiIgajaeHId TOYIll BOJOMPOBIAHOI
Mepexi, TOOTO B TUKTYIOU1M TOYIII.

Busnauenns pezyntowouozo 00’emy 6axky eéooonanipnoi oawimu

[Ipy monmayli BOAM HACOCHOK CTAHIEN IPYroro MiANOMY HaJUIMIIOK i
noctynae 10 Oaky BOJOHAMIpHOI OamTh. Y Yacw, KOJIU BOJOCIOKMBAaHHS
MEPEBHUIIY€E MOAady HACOCIB, HEJJOCTATHS KUTbKICTh BOJU OepeThes 3 Oaky Oamry.
OTxe, UMM 3HAYHIIIE PI3HULSI MIXK MTOJA4Y€I0 HACOCIB Ta BOAOCIOKUBAHHSAM, TUM
OlyTbIIIe TTOBUHHUN OyTH PETYIIOI0UHiA 00’ €M 0aKy BOJOHAITIPHOI OAIITH.

Jlis  BU3HAYEHHS peryiordoro o00’emy Oaky BOJOHAIIPHOI OamTu
MIPOBOJIUTHCA aHAJI3 PEKUMY PoOOTH HACOCHOI CTaHIIIi (110 T0/1a€ BOAY J0 OaIITH
IIPU peKuMI POOOTH MEpEexkl J0 MOXKEXKi) Ta BOJAOCIIOKUBAHHS 3 MEpexki 3a 100y
(Tabm. 2.1 xononka 10) nuisixoM cyMicHOI MO0y 10BHU 1TMX TpadikiB, a00 TAOIMYHUM
criocoboM (Tabm. 6.1).
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Tabmuusa 6.1 — BusHauenHsi perysorodoro o0’emy 0aka BOJOHAMIpHOI Oalitu
TaOJIMYHHUM CIIOCOOOM "

Tongunu Pexknm Pexum Hopawa (+) 10 BB, % 3aaumox
podoTH o a0o o
J00H HC-IT', % BOJIOCIIOKMBAHHSA, % 3a6ip (=) 3 BB, % y BB, %
1 2 3 4 5
0-1 1% %0-1 1% — %00-1
1-2 ()% %12 NGy — Y012
2-3 ()% %023 NGy — Y02-3
3-4 ()% %03-4 NGy — %03-4
4-5 1(i)% Y04-5 Ny — Y04-5
5-6 nGQ)% %5-1 ni% — %0s-6
6-7 ()% %06-7 1% — Y067
7-8 ()% %7-3 Ny — Y07.8
8-9 ()% %03-9 nGiyv% — Y08-9
9-10 ()% %09-10 n(iy% — %09-10
10-11 1% %10-11 ni% — Yo10-11
11-12 nGQ)% %11-12 ni% — %o11-12
12 -13 1% %12-13 ni% — Y%012-13
13-14 ()% %13-14 N — Y013-14
14 - 15 ()% %14-15 NGy — Y014-15
15-16 ()% %15-16 NGy — Y015-16
16 -17 1% %16-17 ni% — %16-17
17-18 nGQ)% %17-18 ni% — %017-18
18 -19 1% %18-19 ni% — %018-19
19 -20 ()% %19-20 NGy — Y019-20
20-21 ()% %20-21 NGy — Y020-21
21 -22 ()% %2122 NGy — Y021-22
22-23 nGQ)% %2223 ni% — %022-23
23-24 nGQ)% %023-24 niy% — %023-24
Bcvozo 100 100 - -

Hpumimxku: * — npu 3anoBHEHH] Ta01. 6.1 HEOOXiTHO BPaxOBYBaTH HACTYIIHE:

— KOJIOHKa 2 3alOBHIOETHCS 3TiAHO 3 rpadikoM poOOTH HACOCHOI CTaHLi APYyroro
nigiiomy — iy (puc.4.1 ta Tabm. 4.1);

— KOJIOHKa 3 ONHUCY€ PEXUM BOAOCHOXHBAHHA, SKHH € Pe3yJIbTaTOM pPO3PaxXyHKY
KxosioHkH 10 tadu. 2.1;

— JUIS pO3paxyHKy KOJIOHKH 4 HEOOXiTHO 13 KOJOHKH 2 BITHSATH KOJIOHKY 3 Ta 3aIucaTH
pe3yJbTaT 0 KOJOHKHU 4 3 BiINIOBITHUM 3HAKOM; TIO3UTUBHUIA PE3YJIbTAT CBIIYUTH PO TE, 1110 B
JaHy TOJOMHY I10/1a4a BOAM HACOCHOIO CTAHIEIO JIPYTroro migioMy mnepebinbirye 3alip Boau
BOJIOCIIOKMBAaYaMM; BiJl’€MHHH pe3yJbTaT CBIIYUTH PO Te, IO B JaHy TOJAWHY BOJHU
3a0upaeThes OUIBINE, HiXK TTOJIAETHCS;

— KOJIOHKY 5 TIOYMHAIOTh 3alI0OBHIOBATH BUXOJISTYM 3 MpHITyIeHHs, 0 Bb no rogunun 0 —
1 Oyna mopokHBOIO; B mepiry roauny moou (0 — 1) mo Bb momamu (ko B KoJIOHI 4 B IO
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rOJMHY NO3UTHUBHE unciio) a0o 3 Bb 3a0panu (skio B K0I0OHII 4 B 110 TOJIMHY HETaTUBHE YKCIIO)
BIJIIOBIIHY KIJBKICTh BOJH, TOMY PE3yJIbTATOM KOJIOHIII 5 B If0 TOJMHY € BH3HAYCHA PI3HUIIA
Mix 0 Ta pe3yabTaToM KOoJIOHII 4; moTiM BB K0XkHY roJIMHY 3aII0BHIOETBCS 00 CIIOPOKHIOETHCS
B BIJJHOIICHHI /IO pe3yJIbTATiB KOJIOHII 5 MOMepeIHbO1 TOHHH.

3a pe3ysbTaTaMu pO3paxyHKy 3 Ta0j. 6.1 13 KOJOHKH 5 BHOUpAEThCS J1BA
quclia:

— HaWOUIbIIE MO3UTHUBHE — max'"+ " ;

— HaWOUIbIIE 32 MOTyJIEM HeraTUBHE — max'"—".

Toni perynrorounii 06’eM 6aKy BOJOHAMIPHOI OAlITH BUZHAYAETHCS:

per o s (6.1)
100 '

ne K = (max"+") + (‘max"— "‘) — KoeIIIEHT, IO CKIAAAETHCS 31 3HAUCHB, K1
BHU3HAYEHI 3a pe3yiabTaTaMu Tadi. 6.1;

Oposp — PO3paxXyHKOBI BUTPATH BOJU 3a A00Y MAKCUMaJIbHOTO BOJOCIOXHBAHHS
(bopmymna 2.15), M3/106.

Busnauenna nedomopkannozo 3anacy 600u é 6000HanipHiil 6awmi
Henoropkannuii 3amac Boju 6aka BOJIOHAIIPHOT OAITH CKIaIa€ThCA 3 TBOX
BEJINYVH:

a3 = "3 + W3 rn oM (6.2)

BH 30BH
+ -1-60 L
Ae Wans = (Onow IQOHOO(;K ) — 3a1ac BOJH, HEOOX1IHUI

Ha T = 10 XBWJIMH raciHHs TMOXKEX1, TOKK HE BKIIFOYATHCA O POOOTH TMOXKEKHI
HACOCH-IIIIBUIIYBaYi, 1110 3a0e31euaTth Mojiauy MOKEeKHUX BUTPAT BOJAU B MEPEKY

(. 13.1.5 [3]), M%; Ofox » Opose — MAKCUMaJIbHA (B HACEICHOMY IyHKTi a0o0 Ha

BUPOOHUUOMY 00’€KTi1) BUTpaTa BOJU HA BHYTPIIIHE Ta BIAMOBIJHO 30BHIIIHE
MOKEKOTaciHHs, JI/C;

(9, — Onym )" T :
WH3 o = max roa abi — 3amac BOAM, IO HEOOXIMHUN Ha TOTpeOH

60
HACEJICHOTO TYHKTY Ta BHPOOHHYOTO 00’€KTa B TOAMHY MAKCHMAJIbHOIO
BOJOCTIOKMBaHHsL (0e3 ypaxyBaHHS BHUTpPAaT BOJW Ha TMPUAHATTS JyIIY
mpaliBHUKaMu Ha BUPOOHUYOMY 00’ €KTi) ipoTsarom T = 10 xBumuH ([3] m. 13.1.5),
— pO3paxyHKOBa MaKCHMaJlbHa TOJMHHA BUTPATH BOJU JUIS BCIX

3.
M7 Qmax ron
BOJIOCTIOKHUBAYIB HACENIEHOTO MYHKTY Ta BUpOOHWYOro o6’ekta (Tabm. 2.1,

MaKCHMaJIbHE 3HAYeHHs 3 KOJIOHKH 9), M>/ron; BUTpaTa BOJAW Ha

Q;[y]_u -
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OpUMHATTA Aylly, SKIIO BOHA MPWMIANA€ HAa TOAMHY MAKCHMAJILHOIO
BOIOCIIOKMBAHHSA, M>/TO]I.

Busnauennsn 06’emy 6axa eooonanipuiu oawmi
3aranpHui 00’ €M 0aka BOJOHAMIPHOI OAIlITH BU3HAYAETHCS BIAMOBIIHO IO TI.
13.1.1 [3]:
WsBB = Wper + W3 M, (6.3)

ne  Wper — peryimorounii 06’em 6aky (popmyma 6.1), m>;
Wiz — 06’ eM HeZOTOPKaHHOTO 3anacy Boau (popmymna 6.2), m>.

Po3paxynok eucomu 600onanipnoi 6auimu
Bucoty BomoHanipHoi OaliTH BU3HAYAIOTh:

Hgp =hy + Hy + (271 —2B5)> M, (6.4)

ne  h,, — BTpaTu Hamopy B MepexkKl MIpH ii poOOTI 10 MOXKekKl (BU3HAYAIOCh 32
dhopmyoro 3.8 a6o 3.9), m;

Hy, =10+4-(n—1) — BUIbHMI Hamip B JUKTYIOUIN TOYIl, M; 77 — IOBEPXOBICTb
OyniBenb (3a BUXITHUMU JAaHUMHU );

Zy.p, — TCONE3MYHA BIIMITKA JUKTYIOUOI TOYKHU (BU3HAYAIOTHCS 33 T€HCPATbHUM

IIJIAHOM), M;
Zgp — I'€0JIe3UYHa BIAMITKA BCTAHOBIICHHS BOAOHAIMIPHOI OallITH (BU3HAYAIOTHCS

3d I'CHCPAJIbHUM HJ'IaHOM), M.

Buoip munoeoi koncmpykuii 600onanipnoi oawimu
Tunoea Kkoncmpykyisa 6auwimu BUOUpaEThCs 110 ii Bucoti (popmyina 6.4) Ta
00’emy Oaka (popmyna 6.3) 3a TOOMOroro agoaaTka 7:
— TUNOBUHU MPOEKT —
—00’eM Oaka Bb —
—Bucota Bb —

3Haroun 00’eM Oaka munogoi BOMOHAMIPHOI OalliTH, BU3HAYAIOTH J1aMETP

1IoT0 OaKa:
Dgpp =1, 23/Wsgp """ . M, (6.5)
ne  Wggp o' —06’eM Gaka THIIOBOI BOJOHAIPHOI GarTu, M°.

3Haouu I[iaMeTp 6(11('(1, BH3HAYalOTh KOO BHCOTY:
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TUOBUHI
aw.

Hegg =—282 . (6.6)

2 >
n(DsBE )
PiBeHb HemoTOpKaHHOTO 3arnacy Bojau B Bb Bu3HavaeThcs 3a hopmyiioro:

A4Wy3

n(DsBE )

hH3 = 7 M, (67)

ne  Wus — HenoropkanHuii 3anac Boau B BB (Gpopmyia 6.2), m3;
Desgs — niametp 0aka Bb (dbopmyina 6.5), M.
Makcumanbhuii piBeHb Bou B Bb Bu3HavaeThes 3a opmyiioro:

_ 4sBs

Hmax - 2
n(Dgpg )

M. (6.8)

ne  Wsps — 3aranbHuii 00°eM 6aka BojoHamipHOT Oamrtu (popmyna 6.3), m>;
Desgs — niametp 0aka Bb (dbopmyina 6.5), M.
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7. Bu0ip HacociB /151 HACOCHMX CTAHUIN Ta BUZHAYCHHS IX THILY

7.1. Po3paxyHokK HacocHoi cmanuyii neputozo niouomy

HacochHa craHuis nepmoro migiioMy Hpamioe B PIBHOMIPHOMY PEKUMI Ta
MO/Ia€ BOJY BiJ JpKepesia BOAOIIOCTAYaHHS Yepe3 OUMCHI CIIOPYIN JI0 PEe3ePBYyapiB
yuctoi Boau. [Ipu mpomy 3a 100y Hacocu moBunHI noaatu 100% Bogu (Oposp.)-
To6T1o koxkHMi yac Hacocu noaarTh 100/24 ~ 4,17%. Pescum pooomu HC-I nio
yac noasicerici He SMIHIOEMbCAL.

Jlns BubOpy HacociB HEOOXIAHO 3HATH IX pO3pPaxyHKOBI MapaMeTpu:
PO3paxyHKOBY BUTpaTy BOJU Ouc-1 Ta pO3paxyHKoBuUi Hamip Huc..

Po3paxyHkoBi BUTpaTH Ji1 HACOCIB HACOCHOI CTaHIlli MEpHIoro migioMy
BU3HAYAIOTHCS:

4,170p03p

, M/ron, 7.1
100 @1

Onc =

e 4,17 — moroauHHA IToJa4a BOAU HacocaMH, %o;
Oposp — PO3pAaxXyHKOB1 BUTPATH BOJU 3a 00y MaKCHUMAJIBHOTO BOJOCIIOKHBAHHS
(hpopmymna 2.15), M3/106.

Hamip HacociB HacOCHOI cTaHIii MEepIIoro miaioMy MOBUHEH 3a0€3MeUnTH
nmogauy Boau 1o BojgoBojax Bix HC-I mo HC-II. ToGro mixm yac po3paxyHKy
BpPaxoBYIOThCS pi3HULA BiAMITOK BctaHoBleHHs HC-I ta HC-II ta BTpartu Hamopy
B BOJIOBOJIaX.

BonoBoau mpoknagaroThes B JBI JiHII, IPU I[bOMY KOKHA PO3PAXOBYETHCS
Ha niponyck 70% po3paxyHKOBOiI KUIBKOCTI BOJIU, TAKUM YHHOM BHUTPATH BOJU B
BOJIOBOJaX BU3HAYAOTHCS:

HC-I-HC-II 1000
=0,7 qg——,/c, 7.2
9son OHC-1 3600 (7.2)

ne 0,7 — xoedimient, sikuit BpaxoBye 70% BUTpar BOAHU.
3Har04YM BUTPATHU BOJIM BOAOBO/IIB, BU3HAYAETHCS IIAMETP iX TPYyO:

HC-1- HC-II 4qlC-HCA
d.-7 T = BOA M, 7.3
Boa 10007y (73)

e  V—IBUIKICTh PYXY BOAM B TpyOax BOJIOBO/IB, MpUMaeThCs B iHTepBadi 0,7
- 1,2 m/c.
Brparu nanopy B Tpy0ax BoJI0OBO/IB BU3HAYAIOThCH:
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HC-I-HC-1I HC-I-HC-1I
o =A-1

BOJ

2
HCJ—HCJW M, (7.4)

9son

ne A —nuromuit omip TpyO BogoBOAY (I0AATOK 8), MPUMMAETHCS B 3aJI€AKHOCTI

Bijl JiamMeTpa TpyO BOJOBOIY dB%g-I—HC-H :
HC-I-HC-II ) ' )
ZBOI[ — JIOBXKMHA BOJIOBOJy MI)K HACOCHUMH CTaHI[ISIMH (MPUNMAETHCS

npubAU3HO 33 TCHEPATHHUM IIJIAHOM), M.

HeoOxigHuit Hamip HAacoCiB HACOCHOI CTaHIIii

BHU3HA4Ya€TbHCA:

MEepIIoro  MigioMy

HC-1-HC-II

Hycq = hpop (7.5)

+(zgc-n — zac-1) > M,
o€  zygc.] — Teone3nyHa BIAMITKA BCTAHOBJICHHS HACOCHOI CTaHII MEpHIOro
niaioMy (BU3HAYAIOTHCS 32 T€HEPAIbHUM TUIAHOM), M;

ZHC-J1 — T€OAE3UYHA BIIMITKA BCTAHOBJICHHS HACOCHOI CTaHIIii APYroro muiomy
(BU3HAYAIOTHCS 32 T€HEPATBLHUM TUIAHOM), M.

Hacocu HacocHHMX CTaHIIN MITKIIOYArOThCS MK COOOK0 3a IMapajieibHOIO
cxemoro. KoXHuM 3 HacoCiB TMOBHHEH CTBOPIOBATH PO3PAXyHKOBUU HaIlip, a
3arajibHa IojJa4a HAcOCIB NMPUHAMAEThCS K CyMa Tojadi KoxHoro. Ilapamerpu
TUIIOBUX HACOCIB HaJlaH1 y JOAATKY 9.

KinbKiCTh pe3epBHUX HACOCIB BU3HAYAETHCA 3AJIEKHO B KIIBKOCTI
pobounx 3a mogarkoM 10 abo tada. 33 [3].

Tabmuis 7.1 — Bubip HacociB HACOCHOT CTaHIIIi NEPIIOTO MiAioMy

Po3paxyHnkoBi mapamerpu N . .
. IIpuiinaTi Hacocu Ta iX napameTpu
I'pyna HacociB s
. KinbkicTb
HACOCIB Burparu, . Mapka Burparn, .
3 Hanip, m 3 Hanip, m
M>/TOx Hacoca M>/TOx
1" 2 3 4 5 6 7
Poboui Ouc Huca
Peszepesni — - 2

Hpumimku: * — npu 3anoBHenHi Ta01. 7.1 HEOOXiTHO BPaxOByBaTH HACTYIIHE:
— KOJIOHKH 2 Ta 3 uis poOouoi IpymH HACOCIB 3allOBHIOIOTHCS 3a pe3yJibTaTaMu

po3paxyHKiB (kosoHka 2 — ¢opmyna 7.1; konoHka 3 — dopmyna 7.5); s pe3epBHOI rpynu
HACOCIB KOJIOHKH 2 Ta 3 HE 3alOBHIOIOTHCS,

— KOJIOHKHM 4, 5 Ta 6 3alOBHIOIOTHCS 3a JIONOMOrorw noaatky 9 ta 10; mpu upomy
HEOOX1IHO BPAaxOBYBATH, IO HACOCH MPAIIOIOTH MapalielbHO, TOOTO BUOIp MapKu HAcCOCIB
3MIACHIOETHCS 32 HEOOX1THUM HANOpOM;

— JI0 KOJIOHKHA 7 3aHOCSTh HEOOXiJHY KUIBKICTh HACOCIB KOXHOI TpYyNH, IO 3MOXKE
3a0e3neunTH HeoOX1THY nodayy BOIN.
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7.2. Po3paxynok nacocnoi cmanuii 0py2020 nioiomy
HacocHa cran1iist apyroro migiomy 0 MOKeX1 IM0Ja€ BOIY JI0 BOJIOHAIIPHOT
OamiTH, a i1 yac raciHHs MOXKEX1 — JI0 TUKTYI0UOi TOUKH.
Jlo nosicesici po3paxynkosuil Hanip Hacocie 111 HACOCHOI CTaHIIii APYroro
MIIHOMY BU3HAYAETHCS:

HC-II-Bb

Hyc.1 = Hpp + Hgpp + 1/ +(zgg — zgc-) - M, (7.6)

ne  Hpgp — BHCOTa BOAOHAMIPHOI OAIITH, 1110 NIPUNHHATA 33 TUIIOBUM IPOEKTOM

(momatok 7), m;
Hggp — BucoTa 6aky BoJoHamipHoi OamtH (¢popmyna 6.6), M;

zgp — I€0Jle3MYHa BIAMITKA BCTAHOBJICHHS BOJOHAIMIPHOI OAINTH (BU3HAYAETHCA
3a TeHEepaJIbHUM TUIaHOM), M;
ZHC-f — TeOAE3UYHa BIIMITKA BCTAHOBJICHHS HACOCHOI CTAHLIl APYroro mianiom

(BI/I3Ha‘-Ia€TBC}I 3d I'CHCPAJIbHUM HJ'IaHOM), M.

pHC-II-Bb BTpaTu Hamopy B dactuHi mepexi Mk HC-II Ta BogoHamipHOIO

OamToro (A1 MPUHHATOT CXeMH CHCTEMH BOJIOTIOCTaYaHHS JOPIBHIOIOTH (), M.

Ilpu nooscexnci po3paxynkoseuii Hanip Hacoci@ i1 HACOCHOI CTaHIIi
JPYroro MmiiiioMy BU3HAYAETHCS:

HEE =hy ™+ Hg ™™ + (2 — Zheaar) » Ms (7.7)

IIOXK
hM

ne — BTpaTH HAmopy B BOJOMPOBITHOI Mepexi mpu ii poOoTi mia vac

nokexi (hopmyna 3.10 a6o 3.11), m;
HJ° =10 — BinbHMIl Hamip Ha TOXKEKHOMY TiIPaHTi, BCTAHOBIEHOMY B

JTUKTYIOY1H TOYII, M;
Zy.p, — TeOle3nvHa BIIMITKA JUKTYIOYOi TOYKH (BH3HAYAETHCS 3a TCHEPATbHUM

IJIAHOM), M.

Busnauaerscst mun nacocnoi cmanyii opy2020 niouomy:

IIOXK :
—1npu Hyep 2 Hyeop — HaCOCHA CTAHIIS IPOEKTYETHCS 32 HPUHIIUIIOM

HU3bK020 MUCKy, TOOTO 0 TIOKEX1 HACOCHA CTaHIIiA 3abe3meuye moaady BOIu Ha
noTpedu BCiX BOAOCHOXKMBAYIB MPU 3BUYAWHOMY PEXHUMI pOoOOTH (IO TOXKEXKI) 3
HEOOXITHUM TIPH IIbOMY THCKOM, a TIiJ] 9ac MOKeKi B HACOCHIM CTaHIIii T0AaTKOBO
BKJIFOYAIOTHCS TOXKEXKHI HACOCH, SIKI 3a0€3MeuyloTh MoAaudy JIHUIIE MOKEKHUX
BUTPAT BOAM 3 TUCKOM 3BHUAWHOTO PEXXUMY POOOTH;
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ITOX :
—1pu Hyep < Hyc.p — HACOCHA CTAHIILA IPOEKTYETHCS 3a HPUHIUIIOM

6UCOKO020 MUCKy, TOOTO JI0 TTOXKEXK1 HACOCHA CTaHIIis 3a0e3neduye mojgavdy BoJIu Ha
noTpedu BCIX BOAOCIOXUBAYIB MPU 3BUYANHOMY PEKHUMI poOOTH (A0 MOXKEX1) 3
HEOOXITHUM TIPH IIbOMY THCKOM, a TIiJ] 9ac MOKeKi B HACOCHIM CTaHIIii BCl HACOCH
3BUYAHHOTO PEXUMY BIJIKIIOYAIOTHCS, a 3aMICTh HMX B POOOTY BKIIFOYAIOTHCS
MOXKEKHI HACOCH, sIKI 3a0e3IeuyloTh IMojady IMOXKEKHUX BUTPAT BOJU Ta BCIX
BUTPAT 3BUYAMHOTO PEKUMY 3 TUCKOM, SIKMM HEOOX1THUM MPU MTOMKEXKI.

Po3paxynkoei eumpamu Hacoci@ HACOCHOI CTaHIli JPYyroro miaiomMy
BH3HAYAIOTHCS JIJISL IBOX PEKUMIB POOOTH MEPEKi.

/o nooicenci:

— JJIS TIEPIIOTO CTYIIEHS BUTPATH BOJM BU3HAYAIOTHCS 32 (hOPMYIIOH0:

o.M Cpow
HC-II, 100

, M*/ro, (7.8)

€  nu% — BIICOTOK, SKHH IIOJAE€THCA HACOCAMH KOXKHY TOAMHY IIEPIIOTO
cryrens (taom. 4.1), %;

Oposp — PO3PAXYHKOBI BUTPATU BOAM 3a J00Y MaKCUMAaJILHOIO BOJOCIIOKUBAHHS
(bopmymna 2.15), M3/106;

— AJId I[perTO CTYHCHH* BI/ITpaTI/I BOJIHW BU3HAYAKOTHCA 3a (bOpMy.TIOIO:
B (n(z)% - n(l)%) : onsp
QHC-HZ - 100

, M3/Tof, (7.9)

e  n@)% — BIICOTOK, SIKAM ITOIA€THCS HACOCAMU KOXKHY TOJIUHY APYTOTO CTYTICHSI
(Tabm. 4.1).

Ipumimku: * — K10 HACOCHA CTAHIIis MPAIOE B TPUCTYNEHEBOMY PEXUMI, TOMI IS
TPETHOTO CTYTICHS BUTPATH BOJIU BU3HAYAIOTHCS 32 (HOPMYJIOHO:

(”(3)% - n(Z)%) : on3p
QHC-H3 - 100

ne n@3)% — BIIICOTOK, SIKAH MOJAETHCS HACOCAMHU KOXHY TOJWHY TPEThOTO CTymneHs (Tabi.
4.1).

, M>/rop,

Ilpu noorcerci BUTpaTH BOM BU3HAYAIOTHCS B 3aJIEXKHOCTI BiJ TOTO, SIKOTO
TUIY MPOEKTYETHCSI HACOCHA CTAHI[ISl — BUCOKOTO 200 HU3BKOTO THCKY.
JU11 HACOCHUX CTAaHUIN HU3bK020 MUCKY BUTPATH BU3HAYAIOTHCS:

0K 3600
= —  w/ron, 7.10
Ouc-r = Pnox 1000 M7/TOX (7.10)

ne  Opox — MOXKEXKHI BUTpaTH BOAH, JI/C.
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I[J'IH HAaCOCHHX CTaHI_[iﬁ B6UCOKO020 muUCKy BUTPATH BU3HAYAOTHCA:

n o - QO
mox _ (max)% "*posp 3600
QHC-H o 100 + OX w ’ M3/FOI[- (7 1 1)

Kinvkicmob pezepenux nacocis, 110 BCTAaHOBIIOIOTHCS B HACOCHIN CTaHIIII,
BH3Ha4YaeThes 3a [3] Tabm. 33, abo mogatkom 10.

[TpuitHATI HacocH, iX XapaKTEPUCTHKHU Ta KUIbKICTh 3aHOCATHCA J0 TaOIHII
7.2.

Ta6muus 7.2 — Bubip HacociB HACOCHOI CTaHLil APYyroro migiomy”

Po3paxyHkoBi IMpuitnaTi Hacocu Ta ix
I'pyna napaMeTpH HacociB napameTpu KinbKicTs
HacocCiB Burtparu, Hamip, Mapka Butpatn, | Hamip,
m/ron M Hacoca m/ron M
1 2 3 4 5 6 7

r-1 TEepHIoro
CTYIICHS
r-1  Jpyroro
CTYIICHS
I-I TPEThOTO
CTYIICHS
NOMCENHCHI
pe3epeni - -

Hpumimku: * — npu 3an0BHEHHI Tab1. 7.2 HEOOXiTHO BPaXOBYBaTH HACTYIIHE:
— 110 KOJIOHKH 1 (Tab:1. 7.2) B OKpeMi PSIKH 3aHOCSATHCS:
— pob6odi HacocH:
— TOCHIOJJapPCHKO-MTUTHI HACOCHU TMEPIIOro CTYTEHS;
— TOCTIOJJaPCHKO-TTUTHI HACOCH JIPYTOTO CTYTICHS,
— TOCIOJIaPCHKO-TIUTHI HACOCH TPETHOTO CTYIEHS (SKIO HACOCHA CTaHIIiSA
MPAIOE B TPUCTYIICHEBOMY PEXKHMI),
— MOKEXKHI HACOCH,
— pe3epBHI HACOCH;

— KOJNOHKM 2 Ta 3 g poOouoi Ipymu HACOCIB 3aMOBHIOIOTHCA 3a pe3yJbTaTaMu
PO3paxyHKIB; JIs PE3ePBHOI TPYIH HACOCIB KOJIOHKH 2 Ta 3 HE 3aIIOBHIOIOTHCS;

— KOJIOHKM 4, 5 Ta 6 3alOBHIOIOTHCS 32 JONOMOrow Joaatky 9 ta 10; mpu upomy
HEOOXIJTHO BpaxoOBYBaTH, IO HACOCH TPAIIOIOTh TapajielbHO, TOOTO BHOIp HACOCIB
3MIIACHIOETHCS 32 HEOOX1THUM HAIMopoM, a Mojada HeoOXiTHOI KIIBKOCTI BOJIM 3a0€3MeUyeEThCs
BCTAHOBJICHHSIM B HACOCHIH CTaHIIII JEKIJIbKOX HACOCIB;

— JI0 KOJOHKH 7 3aHOCSTh HEOOXiAHY KUIbKICTh HAacOCIB KOXKHOI TpyMH, IIO 3MOXKE
3a0e3neunTH HeOOXiHY T0ady BOJIH.

BucHoBku
J10 BUCHOBKIB HEOOX1THO BKJIFOUMTH HACTYITHE:
1. V BIANOBIAHOCTI 3 METOI BUKOHAHHSA KYpPCOBOTO IPOEKTY, 3pOOUTH
BUCHOBOK ITPO 1i TOCATHEHHS.
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2. Onmucat cxeMy CHCTEMH BOJIONIOCTaYaHHS HACEJICHOr0 ITyHKTY Ta
BKa3aTh BCl CHOpyaH, M0 3a0e3MedyroTh IMojadyy BOJIM BCIM
BOJIOCTIOKHBaYaM.

3. Ilepeuncnutu BCi PO3paxyHKH, sIKI BUKOHYBAJIUCH MPOTITOM KypPCOBOIO
MPOEKTYBAHHS.

Ilpuknao:

[Ipyn BUKOHAHHI KypCOBOTO MPOEKTY OyJia 3ampoe€KTOBaHa BOJOMPOBITHA
Mepexa, o MOoaE BOIY IS TOTPed HACEIICHOTO MyHKTY (TOCTIOapChKO-TIUTHI Ta
MOJIMBKA) Ta ABMOPEMOHMHO20 3a800Y (BUPOOHHMYI, TOCHOJAPCHKO-IUTHI
MpaliBHUKIB, MAYyLIOBl), a IIJ Yac BHHUKHEHHA IMOXEXI — Ha MOTpeOH
MOKEKOTACIHHS.

BononpoBigHa Mmepeka Mae KUIbLEBY KOH(Irypaliro, CKiaagaerbes 3 1
KUIBIIS, 5 AUISTHOK Ta 5 BY3JIIB.

BonomkepenoM a1 HaceaeHOro IMYyHKTY SIBISIETHCSA piuka, 3 sIKOT BOJa,
MICJST BIJMOBIHOT BOJOIITOTOBKH, TOJAETHCS HACOCHOK CTAHIIIEIO TEPIIOTO
iAoMYy 10 pe3epByapiB 4YUCTOI BOAM  (3alPOEKTOBAHO JBa THUIIOBUX
3a11300€TOHHUX ~ pe3epByapu  (MpoekT Cor03BOJOKAHAIMNPOEKT) PO3MIpaMH
KOXHOTO: 06 'em — 1500 33, dosorcuna — 18 m; wupuna — 18 m; 2nubuna — 4,84 m).

Hacocna craniis mepioro miiioMy po3paxoBaHa Ha BCTAaHOBIICHHS 3
pobouux ma 2 pesepsrux nHacocie mapku K90/20.

3 pe3epByapiB UMCTOI BOJIM BOJIa 3a0UPAETHCSI HACOCHOIO CTAHIIIEO APYTOro
iAoMYy Ta MOAAETHCS MM Yac poOOTH Mepexki 0 MOXKEX1 10 BOAOHAIIPHOI OaITH
(TUNoBa MIATPOBA 3ai300emoHnua bawma 3i cmanvHum baxom (npoexm LIH/[IET]),
sucoma 21 m, 06’em baxa 500 m°), a 11 9ac MOKEKI — 0 TUKTYIOUOI TOUKH.

Hacocha craHItist Jpyroro miaioMy 3alpoEKTOBaHA 3a MPUHITATIOM HU3bK020
mucKy, Ta po3paxoBaHa Ha BCTAHOBJIEHHS 8 pobouux ma 2 pe3epeHux HAcocis
mapku K-100-65-200.

[Ipu BUKOHAHHI KYpCOBOTO MPOEKTY OYJI0 PO3PaXOBAHO:

— PO3paxyHOK HEOOXIJHUX BUTPAT BOJU JUIsl CHOXKHMBA4dIB HACEJICHOIO
MyHKTY, BAPOOHUYOr0 00’ €KTa Ta MOKEKOTACIHHS,

— TIIPaBIIYHAN PO3PAXYHOK BOJOMPOBIIHUX MEPEXK J0 MOKEXKI Ta IiJl 4ac
noxkexi (po3paxyHOK 3a J0omoMororw Komm'torepHoi nporpamu  “Kolca” Tta
TaOJIMYHUM CITIOCOO0M);

— PO3paxyHOK pe3epByapiB YUCTOI BOJIN;

— PO3paxyHOK BOJIOHAIIPHOT OaITH;

— PO3paxyHOK HACOCHOI CTaHIIIl MePIIOro Ta APYroro migidoMiB (10 MOXKEXK1
Ta i 9ac MOXKeXK1).

MeTor0 BUKOHAHHS KypPCOBOTO ITPOEKTY OYJI0 3aIPOEKTYBATH BOIOTIPOBITHY
MEpeXXy Ta BIAMOBIAHI CIOpYAH, IIO 3abe3meuaTs Mojady BOAM BiJl PIYKU 10
KOXKHOTO BOJIOCIIOKMBa4da HACEJICHOTO IMyHKTY Ta BUPOOHWYOTO 00'€KTa — MeTa
JOCSITHYTA.
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BUMOTI'Y 1O O®OPMJIEHHSA I'PA®IYHOI YACTUHU
KYPCOBOI'O ITIPOEKTY

I'padiyna yacTHHA KypCOBOTO NMPOEKTY BUKOHYETHCS 01i6Ue€M HA OKPEMUX
apkymax ¢opmary A4. Ilpuknao euxonannsa zpagiunoi yacmunu HageoeHul y
oooamky 11.

KoxHe KpecieHHs] TOBUHHO MATH:

— paMKa;

— mrramn (gojaTok 12 B);

— Ha3Ba KpeclieHHs (B BEPXHIil YaCTHHI apKyllla Ta B IITaMIIl);

— YMOBHI TO3HA4YeHHS (11 TEHEPaJbHOTO IUIaHy) abo MPUMITKH 13
po3paxynkamu (st PUB, Bb, HC-II);

— eKCIUTiKaIlii (U1 reHepaibHOro TwiaHy) abo cnemmdikarii (st PUB, BB,
HC-II).

[TosicuenHs (3 MPUKIIAIOM) 1010 PO3MIPIB Ta BIIMITOK BUCOT Ha KPECICHHI1
BOJIOHAITIPHOI OaITH:

<& [ »
| - 239.000 =ZppT
é E : § + HBB('mnmsu
$ = 1 i I + Hogg
— 5
A |
o i 5
o A |
3 S 1 i = 231.000 =Zppt
v O v v +HI§I;(TM|'|0H£1)
I ! 4
1 _:J A 229.500 =I5t
—_ i +Hup, .
2 i BB(turosa)
— [\ 1 } r -1.500
3 i 5
Pyunuit npusin sacysku | | T~ 1
i
i 6
! N
'/%L | ]
ir
Mix 131 3 TBEpAUM :
MOKPUTTSIM i
\ i 7
i
- N _:)7 201.000 =ZBB
2 I o% ¥ [
7777 ////// : 5 200.200 =zp5-0.800
/ i Mepexy i
' E —>
g ? 777 Jlo xaHami3zaiii
Vi 777
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JlomaTku
Honartok 1
HALIIOHAHLHHPI YHIBEPCUTET UUBUJIBHOI'O 3AXUCTY YKPAIHU

HABYAJIbHO-HAYKOBUU IHCTUTYT IOXEXHOI TA TEXHOI'EHHOI
BE3IIEKU

KA®EJIPA JEPXKABHOI'O HATJISIZLY Y COEPI IIOXKEXHOI TA
TEXHOI'EHHOI BE3IIEKH

KYPCOBUU [MPOEKT

3 ,Z[I/ICIII/IHJIiHI/I «HpOTI/IHO)KC)KHe BOAOIIOCTA4YaHHA»
Ha TCMY: <d7p0munoofce.7fcue 6000NOCMAYAHHS HACEJICHO20 RYHKMmY)»

3n00yBaya BHIIOi OCBITH MEPIIOTo (OaKamaBpChKOTo) piBHS
y raiysi 3HaHb 26 «lluBinbpHA Oe3nexar»
3a OCBITHBO-TIPO(DECIHHOIO IPOTPaAMOIO

KypcCy Ipynu

(Tpi3BUILE Ta iHIIIAIN)

KepiBauk

(mocana, BUCHE 3BaHHS, HAYKOBUH CTYIIiHb,

Npi3BHUILE Ta 1HII[IATH)

HanionanpHa mkana

Kinekicts 0anis: Ouiuka: ECTS

Yjienu komicii

(miamwmc) (mpi3BuIIE Ta 1HIIIATN)

(miamwmc) (mpi3BuIIE Ta 1HIIIATN)
M. Yepkacu - 20 pik
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HAHIOHAJIBHI/IFI YHIBEPCUTET HUBIJIBHOI'O 3AXUCTY YKPATHU
3ABJIAHHASA
HA BUKOHAHHS KYPCOBOI'0 NPOEKTY
3 aucuIuTiHg «IIpoTunoxke:xHe BOAONOCTAYAHHS
Ha Temy: «IIpoTunmoxkexHe BOAONMOCTAYAHHS HACEJICHOI0 MYHKTY)
Ne 3aJ1iKk0BOI KHMKKH
BuxigHi 1aHi Mo HaceJeHOMY NIYHKTY

Ocmanns yughpa nomepy 3ai. KHUICKU

Howmep renepajibHOTO 11aHY

HOB)KI/IHEI HACCJICHOI'O ITYHKTY, M

[[luprHa HaceIEeHOr o IyHKTY, M

KinpKicTh MEIIKAHINB y HACEIEHOMY NYHKTI (Ny), THC. 0C10

KinbKicTh MOJMBOK 3a J100Y (7non)

TpuBanicTh 0JIHI€T MOJIUBKH ( Tion), TOJAMH

Ilepedocmannsa yugpa nHomepy 3a1iK060i KHUMHCKU

[ToepxoBicTh OymiBiIi (1)
(BHUCOTa OJTHOTO TOBEPXY 3 M)

Crymniab 01aroycTporo KUTIOBOI 3a0y10BH

Buxigni 1ani no BHUpoOHN4OMY 00’ €KTY

Ocmannus yughpa Homepy 3a1iK060i KHUICKU

BupoObHuumii 00’ exT

OpnuHUI BUMIPY TIPOIYKITT, IO BUITYCKAEThHCS

KinpKicTh nMpoaykKiiii, 1o BUITYCKA€THCS 3a 3MIHY (Nupox)

Butparu Boay Ha BUpOOHHMYI TOTPeOU UIsl BUITYCKY OAMHUII MPOMYKIIi
(QBl/lp), M3

06’eM BUPOOHHYOrO KOPITYCY, THC.M>

Kareropist BHpOOHHIITBA 32 IMOKEKOBUOYXOHEOE3MEKOIO

CTyniHb BOTHECTIHKOCTI Oy aiBIi

Ilepedocmanna yugppa nomepy 3a1ik060i KHUICKU

KinpkicTh po00oumXx 3MiH (73y)

KibKiCTh MpaliBHKUKIB, O MPAIOIOTh B 3MIHY (Nipan)

KisTbKicTh MpaIiBHUKIB B 3MiHY, 110 TPUUMAIOTh 1y (Yoxym), Yo

ITnoma BupoObHMIOro 06’ €KTa, ra

Ilepeaik rpagiunoro marepiaiy:
1 — cenepanvHull nian HaceneHo20 NYHKmMy;
2 — cxema pezep8yapa uucmoi 600u;
3 — cxema 6o0oHanipHoi bawimu,
4 — nnan HacocHoi cmawnyii Opy2020 niotomy.

3aBaaHHA BUIAB:

(migmmc) (mpi3BuIIe Ta iHII[IATN)
3aB1aHHs OTPUMAB:

(migmmc) (mpi3BuIIe Ta iHII[IATHN)

(13 2 20_ p.
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1) Kypcosuit npoekm 6ukoHanuili 3a
MemoOUuYHUX 6KA3I80K

2) 3aysarxrcenns:

— PII3: c.

eapianmom y 6i0nogionocmi 00

-1'Y:

3) Konmpoavhi numanna:
a) llepwuii ma opyeuii 3akonu Kipxeoga

a b ?
c d
f
b e
a ?
Goin—? hoin (00 nooicedxrci ma npu nodicednci) — ?
Ocmannsa yugppa Ne 3anikoeoi 7 P 3 4 5 6 7 8 9 0
KHUJICKU
a 6 15 12 40 22 4 14 8 42 30
b 10 20 14 38 20 8 16 12 24 60
c 14 25 16 36 18 4 6 15 28 33
d 18 30 18 34 16 8 8 10 4 3
e 20 35 20 32 14 4 5 7 9 2
f 8 40 22 30 12 8 33 15 18 13
0) Ak suznauaromocs oiamempu mpyo 07 percumis pooomu Meperci 00 NOHCeHCi
ma npu noxcexci?
8) Ha saixuu uac eacinns nosceoci pozpaxosyromocsi P4UB, Bb?
2) Cnocobu 36epesxcenns H3 ¢ PUB, Bb (naoamu nosicheHHs ma nokazamu Ha
KpecCleHHsIX)
0) Cnocobu 3abopy 8oou Ha nodcexcoeacinusa 3 PUB, BF
e) Pozpaxysamu Qnoxc 0151
Ocmannsa yughpa Ne 3anikoe60i KHUICKU 1 |2 |3|4]|5|6|7]|8|9]|0
KlJ’IBKl(?TB MEIIKAHIIB y HACENCHOMY MYHKTL,| - | c| ¢ [5e | ¢ [27]17] 9 |23 |20
THUC. OCi0
I;I;J;epxomcu OyaiBI1 (BUCOTA OJHOTO MTOBEPXY s l3lalslalszlals]als
06’ eM BUPOOHUYOrO KOPIIYCY, THC.M> 100 {90 80| 70|60 (5040|3020 10
Kateropis 3a moxexoBHOYX0HE0E3MEKOI0 b |b|B|B|B|I' B|I'|B|Db
CtymiHb BOTHECTIMKOCTI OyIiBIIi I || I (1| I I jar|I| I
ITnomra BupoOHMIOTr0 00°€KTA, Ta <150

64




Honatok 2

JABH B.2.5-74:2013 tadouamus 1 — [luroma cepeanbomo6oBa (3a pik) HOpMma

ITMTHOT'O BOAOCIIOKMBAHHSI

Cryninb 0J1aroycTporo ;KkMT/10BO1
3a0y10BH

ITuToma cepenHb01000Ba (32 piKk) HOpMa
NMUTHOI0 BOJOCIOKMBAHHSA, JI/100y HA
0JIHOT0 MeIIKAHIIS

JKurmoBa  3abymoBa, oOJyiajHaHa

BHYTPILIHIM  BOJOMNPOBOJAOM  Ta
KaHaI13aI[1€l0:

0e3 BaHH

3 BaHHAMH Ta MICILIEBUMU

BOJIOHArpiBa4aMu

3 ICHTPAJILHUM TapsuuM

BOJOIIOCTA4YaHHAM

100 — 135
150 — 230
230 —285

Honatok 3

JIBH B.2.5-74:2013 ta6aunsa 2 — 3HadeHHS KOCQIMIEHTY [ max , IO BPaXoOBYE
KUIBKICTh MEIIKAHIIIB Y HACEJIEHOMY IYHKTI

KinbkicTh
MeIKaHIIB, 8 10 12 14 16 18 20 22 24 26
THC. 0Ci0

Bmax 1,35 1,3 | 1,28 | 1,26 | 1,24 | 1,22 | 1,2 1,2 1,2 1,2

JABbH B.2.5-74:2013 1. 6.2.12:

Honatok 4a

[Ipu 06’ emHAHOMY TTPOTHITOKEKHOMY BOJIOIIPOBO/II HACEIICHOTO MyHKTY Ta
BUPOOHUYOTO 00’€KTa, KWW PO3TAIIOBAHUM 11032 MEKAMH HACEJICHOTO IYHKTY,
PO3pPaxyHKOBY KUIBKICTh OJTHOYACHUX TTOXKEXK HEOOX1THO MPUHMATH:

ILiioma KibKiCTh MENIKAHIIB Y HACEJIEHOMY NIYHKTI
TepUTOPil
pTOP cB. 10 Tuc.
BHPOOHHYOI0 1o 10 tuc. CB. 25 THC.
X 10 25 THc.
00’€eKTa

OJIHA MOXKexKa (Ha
BUPOOHUYOMY
00’exTi a00 B

o 150 ra

110 HAUOTBIII I

BUTpPATI BOJIN)

HACEJIEHOMY ITyHKTI

3a JIbH B.2.5-74:2013

m.6.2.11 ta Tabn.3 npu
B HACCIICHOMY bOMY BUTpaTa BOAU

IIYHKTI Ta OJIHA HA | BU3HAYAETHCS SIK CyMa
BI/IpO6HI/II‘IOMy HeO6XilIHOFO OUIBIIOrO

06’€KTi) (Ha dep0§HHq0My
00’ekTi 200 B

JIB1 MOXKEX1 (07HA

JIB1 TTOXKEK1 (7Bl B HACEIIEHOMY ITYHKTI
cB. 150 ra a0o /1B1 Ha BUPOOHUYIOMY 00’ €KTI IO
HANHOUIBILII BUTPATI BOJN)

HacelleHOMY ITYHKTI) Ta
50% neobxinHOTrO
MEHIIIOTO (Ha
BUPOOHNYOMY 00’ €KTi
a00 B HaceleHOMY
ITYHKTI)
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JAbH B.2.5-74:2013 n. 6.2.11:

Jlomatok 40

Po3paxyHkoBa KUIBKICTh OJHOYACHUX IMOXKEXK Ha BHUPOOHUYOMY OO0’ €KTI
MPUIMAETHCS B 3aJICKHOCTI BiJl OO IJIOIIII:
- OJIHa MmoXkexxa Tpu 1o 10 150 ra;

- 7Bl moex1 — ourem 150 ra.

Jonatok 4B

JBH B.2.5-74:2013 ta6auusi 3 — Burpatu Boau 3 BOAOMPOBIAHOI MEpeki Ha

30BHIIIHE MOKEKOTACIHHS B HACEJICHUX ITyHKTaX

KinbkicTh Hacesiennss B | Po3paxynkoBa | Butparta Boaum Ha 30BHilIHE
HACeJIeHOMY MYHKTI, KIJIBKiCTH MOKEKOTACIHHSI B HAcCeJeHOMY
THC. MEIIKAHIIB OJTHOYACHMX | MYHKTi HA OHY MOKEKY, J/C
MOJKEXK 3a0y0Ba 3a0y10Ba
OyIiBIISIMH OyIBJISIMU
BHCOTOIO JI0 BHCOTOIO TPHU

JIBOX MOBEPXIB | MOBEPXH 1 BHIIIE

BKJIFOUHO HE3aJIEKHO BIJT

HE3aJIeKHO Bl | CTyHEHS iXHBOI

CTYTMEHS iXHbOI | BOTHECTIMKOCTI

BOTHECTIMKOCTI

o 1 Bkmrou. 1 5 10
Big 1 mo 5 Bxitrou. 1 10 10
Te came 5 « 10 BxIIOY. 1 10 15
« 10 « 25 BxIIIOY. 2 10 15
« 25 « 50 BxITIOU. 2 20 25
« 50 « 100 BKIOU. 2 25 35
« 100 « 200 BKJTFOU. 3 HE HOPMYETHCS 40
« 200 « 300 BKIIOY. 3 « 55
« 300 « 400 BkIIOY. 3 « 70
« 400 « 500 BkIIOY. 3 « 80
« 500 « 600 BKIIOY. 3 « 85
« 600 « 700 BkIIOY. 3 « 90
« 700 « 800 BkIIOY. 3 « 95
« 800 « 1000 BKJIFOU. 3 « 100
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Jonatok 4r
ABbH B.2.5-74:2013 Tabauus 5 — Butpatu Boau Ha 30BHIIIHE TMOXKEKOTACIHHS
OyziBens BUPOOHUUOTO 200 CKIJIAJICBKOTO MPU3HAYCHHS IMPUHOIO HE OLIbIIE HIXK
60 meTpiB

Crynin | Karteropis Butpara BoAM HA 30BHILIIHE MOKEKOTACiHHA OyaiBeJIb
b OyaiBui 3a BHPOOHHUYOr0 200 CKJIAACHLKOr0 NMPU3HAYEHHS 3
BOTHeC | BUOYXOIOXK | JIIXTAPSIMHU, 2 TAKOK 0€3 JIiXTapiB IIMPUHOIO He OLIbIIIe HiXK
TIHKOCT | €KHOI0 Ta | 60 M Ha OHY MOKeEKY, J1/C, MpH 00’ eMax OyaiBeab, THC. M
i INOKE’KHOI0 103 Big 3 mo | Bim S mo | Bixm 20 Bix 50 Big 200 Big 400
OyaiBes | HeOe3meKo N 5 20 1050 | 10200 | mo 400 10 600
b 10 BKJIFOY. BKJIFOY. BKJIFOY. BKJIFOY. BKJIFOY. BKJIFOY.
I, 11 I, 1 10 10 10 10 15 20 25
I, 11 A,b,B 10 10 15 20 30 35 40
111 I, 1 10 10 15 25 35 — —
111 B 10 15 20 30 40 — —
II1a I, 10 10 15 15 20 — —
II1a A,b,B 15 15 20 25 35 — —
1116 | AP 15 20 25 35 — — —
1116 B 20 25 30 45 — — —
v | i\ 10 15 20 30 — — —
v,V B, J1 15 20 25 40 — — —
IVa I, 20 25 30 40 — — —
IVa 25 30 35 50 — — —

Jonatok 411
JABH B.2.5-64:2012 tadjauusi 3 — BuTpatu Boau Ha BHYTPIIIHE MOXKEKOTACIHHS
KUTJIOBUX Ta TPOMAJICHKUX OY/IBEJb

MinimaabHa
BHUTPaTa BOJAU HA
. . BHYTPIillIHE
Tun Oyaunky, OyaiBJi, cnopyau Kl'm’KICT.b HO)KeZ(OI::“aCiHHSI,
CTPYMeHIB
Ja/c,
Ha OJIMH
CTPYMiHb
1. X)KutnoBi OymuHKH
M1JIBUIIIEHOI MMOBEPXOBOCTI YMOBHOIO BHCOTOIO 1 725
265M<H<47wm ’
BHCOTHI YMOBHOIO BUCOTOI0 47 M <H <735 ™m 2 2,5
BHCOTHI YMOBHOIO BHcoTO10 73,5 M <H <100 m | Bianosigno no JIbH B.2.2-41
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Honatok 4e
JABH B.2.5-64:2012 tadauus 4 — Butpatu Bou Ha BHYTPIIIHE TOXKEKOTACIHHS
BUPOOHUYUX OY/1BEITH

Cryninb KinbkicTh cTpyMeHiB i MiHiMaJibHA BUTPaTa BOAM, JI/C, HA
BorHecti | Kareropis OJMH CTPYMiHb, HA BHYTPIIIIHE MOKEKOTACIHHSA Y
WKocti | OyaiBai 3a BHPOOHUYHX TA CKJIAACHKUX OyIiBJIsIX BUCOTOKO 10 47 M i
BUPOOHM | BUOYXOIOK 00’ eMoM, THC. M*
YMUX TA | €KHOK Ta
CKJIAACHh | MOKEKHOI0 0.5-5 Bifg Big Biz Big Big Big Bifg
KHUX He0e3MeKow | 5-10 | 10-50 | 50-100 | 100-200 | 200-300 | 300—400 | 400-500
OyaiBesib
I, 11, IITa A, b, B 2x2,5 | 2x5 | 2x5 2x5 2x5 3x5 3x5 4x5
I B 2x2,5 | 2x5 | 2x5 2x5 2x5
11 r, I 2x2,5 | 2x2,5 | 2x2,5 | 2x2,5
Igi;lx’ B 2x2,5 | 2x5
IRZ;’IX’ r, 2x2,5 | 2x2,5
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JlomaTok Sa
Po3nonin mo6oBMX BHUTpAaT BOAM MO TOJAMHAX JJA HACEJEHOT0 NYHKTY B
32JI€KHOCTI Bil Koe(ili€HTy roAMHHOI HePiBHOMIPHOCTI BOJOCHOKUBAHHA —

K max roj

I'opgun| ButpaTu BoAM 1m0 roguHax 100M B 3aJI€KHOCTI BiJl KoedillieHTY roAMHHOT
U
aoom

HepiBHOMipHOCTI BogocnOKuBaHHS — Koy 1o

12 [125] 1,3 [135] 14 [145] 15 [ 1,7 [ 1,8 [ 1,9 2 [ 2.5
01 | 35 |335] 32 | 30| 25|20 1,5 1,0 ] 0,9 |085]0,75]| 0,6
1-2 [345[325 32 321265 21 | 1,5 ] 1,009 [085/0,75] 0,6
23 3453329252218 15 1,0] 09|08 1,0 1,2
34 | 34 320292622519 1,5 1,0] 1,0 ] 1,0 | 1,0 | 2,0
45 | 34 325|333 [3,5 |32 (282520 ]135]27]30] 35
56 355 34 | 3,7 | 41 |39 |37 3530|385 47| 55| 3,5
67 | 40 3,85] 41 | 45 4545|4550 52 [535] 55| 45
78 | 44 [445| 46 | 49 | 51 | 53 | 55 | 6,5 | 62 | 585 55 | 102
89 | 50 | 52| 50 | 49 |535| 58 |625] 6,5 | 55 | 45 | 3.5 | 8.8
910 | 48 |505] 54 | 50 | 585605625 55 |585]| 42 | 3,5 | 6,5
10-11| 47 |485] 58 | 49 [535| 58 |625| 45 | 50 | 55 | 6,0 | 4,1
1112|455 | 46 | 46 | 47 |525| 57 |625] 55 | 6,5 | 7.5 | 85 | 4,1
12-13[455| 46 | 45 | 44 | 46 | 48 | 50 | 70 | 75 | 79 | 85 | 3.5
13-14| 4,45 | 455| 43 | 41 | 44 | 47 | 50 | 7,0 | 6,7 | 6,35 | 6,0 | 3.5
14-15| 46 |475] 43 | 41 | 46 [505] 55|55 [535] 52 | 50 | 47
15-16| 46 | 47 | 43 | 44 | 46 | 53 | 6,0 | 45 |465] 48 | 50 | 6,2
16-17| 46 | 45 | 43 | 49 | 49 |545| 6,0 | 50 | 45 | 40 | 3,5 | 10,4
17-18| 43 | 45 | 42 [ 41 | 46 [505] 5565554535/ 94
1819|435 44 | 44 | 45 | 47 [485]50 | 65 | 63 | 62 | 6,0 | 7.3
1920|425 43 | 44 | 45 | 45 | 45 | 45 | 50 | 535 5,7 | 6,0 | 1,6
2021|425 43 | 44 | 45 | 44 | 42 | 40 | 45 | 50 | 55 | 6,0 | 1,6
2122 4,15 42 | 45 | 48 | 42 [ 3,6 | 3,0 | 30 | 30 | 3,0 | 3,0 | 1,0
2223] 39 [375] 42 | 46 | 3,7 [285] 20202020207 06
2324 38 [ 37 (3533|2721 151010/ 1,0] 1,0/ 06
Beworo| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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Jlomatok 50

Po3noais BUTpaT BoAM Ha rocnogapcbKO-NMUTHI MOTPeOW NPAliBHUKIB 10
rOAMHAX 3MiHHM B 32JI€2KHOCTI Bil Koe(dilieHTY roAIMHHOI HEPiBHOMIPHOCTI
BOOCTIONKMBAHHS — K [

ButpaTy BoaM 1o roamHax 3MiHH B 3aJ1€5KHOCTI Bil KoeinieHTy

Toxunn roMHHOI HepiBHOMipHOCTI — K 1),
noou
3 (,,xosoH1” 11eXa)
0-1 12,5
1-2 6,25
2-3 6,25
34 6,25
4-5 18,75
5-6 37,5
67 6,25
7-8 6,25
Bcboro 100
Jlonatok 6
XapakTepucTUKH pe3epByapiB UMCTOI BOAH
(3ami300eToHH1, MPOeKT COI3BOJOKAHAIIIPOEKT)
00’em, Po3mipu, m
m3 JAOBKHHA IMPHHA rJaMonHa
500 12 12 3,64
1000 24 12 3,64
1500 18 18 4,84
2000 24 18 4,84
2500 30 18 4,84
3000 27 24 4,84
4000 26 24 4,84
JlomaTok 7
XapakTepuCTUKH BOAOHANIIPHUX 0aIIT
O0’em | Bucora cTBos1a Tun 6amru
6aka, m> oamTn, M

100 (18;21;24;30;36;42;

48; 54

[ITatpoBa GarmTa 31 CTBOJIOM 13 301pHOTO 3aT11300€TOHY Ta
craneBuM 6akom. [Ipoext Il KuisnipomOyn

200 (18;21;24;30;36;42;

48; 54

[[TaTtpoBa GarTa 31 CTBOJIOM 13 30ipHOTO 3a11300€TOHY Ta
craneBuM Oakom. [Ipoext AT KuiBnipomOyn

500 [18;21;24;30;36;42;

[IlaTtpoBa 3anizo0eToHHA OalnTa 3 cTajJeBUM 0aKoM.

48; 54 ITpoext [THJIEIT

800 |18;21;24;30;36;42;| Illarposa 3a;m300eToHHA OaIliTa 3 CTAJICBUM OaKOM.
48; 54 IIpoext IITHJIIEII

1000 |18;21;24;30;36;42; Illatposa 3ami3006eToHHa OalliTa 3 CTAJIEBUM OaKOM.
48; 54 [Tpoext LITHAIEII

1200 |18;21;24;30;36;42; Illatposa 3ami300eToHHA OaIliTa 3 CTAJICBUM OaKOM.
48; 54 ITpoext ITHJIEIT
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Jonatok 8
Tabsmus onopiB cTajieBUX Ta YaBYHHHX TPYO B 3aJ1€:KHOCTI Bijl iX giamMeTpy

d. M Cranesi Tpyon YapyHHi TpyOH
’ A (s QO m3/¢) A (ms QO m3/c)
50 11080 13360
70 2893 -

80 1168 1044
100 267 339,1
125 86,2 103,5
150 33,9 39,54
175 20,79 —
200 6,959 8,608
250 2,187 2,638
300 0,8466 0,9863
350 0,3731 0,4368
400 0,1859 0,2191
450 0,09928 0,1187
500 0,05784 0,06782
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Jonatok 9
XapakTepuCTHKHN HACOCIB

Mapka Hacoca | Hamnip Hacoca, m | Tlogaya (BuTpaTa) Hacoca, M>/roa
BiiieHTpoB1 HACOCH KOHCOJILHOTO TUITY
K20 18 20
K90/20 20 90
K20/30 30 20
K45/30 30 45
K-80-50-200 50 50
K-100-65-200 50 100
K-100-65-250 80 100
BianenTpoBi Hacocu KoHCoJIbHOTO THITY KM
KM 50-32-125 20 12,5
KM 65-50-160 32 25
KM 100-80-160 32 100
KM 80-50-200 50 50
KM 100-65-200 50 100
BiaiieHTpoBO — BUXPOBI HACOCH
I[IBK 4/85 85 14,4
[IBK 5/120 120 18
[IBK 100/120 120 100
[IBK 200/140 140 200
I1BK 6,3/160 160 22,7
BianenTponi Hacocu tumy /|
J1200-95 23 100
J1200-36 36 200
J1320-50 50 320
J1800-57 57 800
J1500-65 65 500
J1250-65 65 1250
J1320-70 70 320
J1630-90 90 630
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Honatok 10
JIBH B.2.5-74:2013 Tab6auus 33

KinbkicTe KinbkicTe pe3epBHUX arperariB B HACOCHUX CTaHIIISX B
pobouux arperaris 3QJISKHOCTI BiJ] 1X KaTeropii
OJTHIET TPyIIH I 11 111
Jlo 6 BKIIOY. 2 1 1
Bix 6 1o 9 BxiIrOU. 2 1 -
ITonax 9 2 2 -

Ilpumimka: 1. Hacocui cmanyii, wo nodaioms 800y 0e3n0cepedHbO 8 Mepeducy
NPOMUNONACEIHCHO20 MA 00 €OHAHO20 NPOMUNONACENCHO20 8000NPOBOJY, HEODXIOHO GiOHOCUMU
0o [ kameeopii.
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Honarok 11

I'enepanvnuit nnan

3 0o / /

204

196

@ \\/ | /200

|
%

Ymoeni noznauennsa
Homepu sy3nis

L Homepu dinsanok

R Piuka, wo seriecmvca 600o0dceperom 0ns  cucmemu 80OONOCMAYAHHS
R HaceneHoeo nyHKNy ma eupoOHU4020 00 ekma
/_j Biomimxu nosepxui 3emni 3 2copusonmanimu
200
Excnnixauin
No . Kinvkic \Ilpumim
Haiimenysanna

nos. mo Ka

1 DKumnoei keapmanu naceneno2o nynkmy 15

2 |Bupobruuuii 06’exm - 222 1

3 |Piuka 1

4 |Hacocna cmanyis neputoeo niotomy 1

5 |Hacocna cmanyis opy2oeo niotiomy 1

6 |Bodonanipna 6awma 1

7 |Pesepgyapu uucmoi 600u 2

HYI1[3Y.22-22? JHCITF.I'Y
Jdim. | Apkyw |Apxywiie
Ne ookym. | Iion. | lama IIpomunooicedicne 6000n0CMayans.

Po3pob. Hacenenoz2o NyHKmMy ] 4
Iepesip. Ilemyxosea O.4.

T.xOHTp

H.xoHTp T'enepanvuuii nnan I'pyna

3ats.
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IInan nacocnoi cmanyii Opy2o20 nionomy

4

1500,

3

7300

1700, 700, 1700 ., 17

@
<&
l
<&
«

2350 3100 3100 3100 3100 5450
20200 ~
>
® ®
Ilpumimku:

1. Hiamempu ecmoxkmyiouux mpybonpoeodis o0opisHiooms diamempy 6000800i¢ mixe HC-I ma HC-II
\/ HC—I-HC-1I

400 =222 mm).

10007 -v
2. [liamempu nanipuux mpy60onpogodie 0opignioioms oiamempy OLIAHOK, WO RPUMUKAIOMb 00 MOYKU HCUBTEHHSL
mepeoici — eyzna Nel (d=222 mm).

(HC—1-HC—1I _
600 B

Cneyudgbikayisn
? Haiimenyeanns obnaonanns Odutss Kinox
nos3. sumipy icmo
1 | Hacoc cocnodapcoxo-numnui mapxu K 200-65 (pobouuii nepwoi ma opyeoi cmyneni) 00 2
2 | Hacoc noacesicnuti mapru K 200-65 (pobouuii) 00 2
3 | Hacoc mapxu K 200-65 (pezepsnuil) 00 2
4 | 3acyska d = 300 mm 00 9
5 | 3acysxa d = 200 mm 00 10
6 | Knanan pezymorouuti 36opomuiti d = 200 mm 00 6
7 | Kpan-komniekm noxcesxicruil 00 1
8 | Tpybonposio ecmoxmyrouutl d = 300 mm 00 2
9 | Tpybonposio nanipnuii d = 200 mm 00 2
HYI[3V.2?2-222 JHCIITE.T'Y
Jdim. | Apxyw |Apxywie
Ne ooxym. | Iion. | lama Tpomunosicescrne 6000nOCMayamnisi
Po3po6. HACENeH020 NYHKMY ] 4
[epesip. |[Temyxosa O.A.
T.xOHTp
Inan nacocnoi cmanyii Opyeoeo niotiomy
H.xonTp I'pyna
3atB.
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Cxema pesepeyapa yucmoi 600u

5 Y\ i 7—
Z—! - e 7T K
1BE [ () -
4—_' ..................... ! | 2 E %)
//I u . | N %
_____ S 1 [ —
' ' v v
/// 777 - :
| Lid
|
18000
Ilpumimku:
1. Makcumanvruii pigenv 600u 6 PUB:
w
max qu T2 21380018 =3
nxSpyp  2x(18x18)
2. Pigenv neoomopxannoeo 3anacy éoou ¢ PUB:
w 1
"3 s 1886018 =287
nx PyB x (18x18)
Cneuyudgbikayisn
e Haiimenysanus oo1a0nanns 00"”."”1 Kinoxic
nos. sumipy o
1 |Tpybonposio nodasanvruii 00 1
2 |Tpybonposio 3a6ipuuii (Ha 20cno0apcbKo-numui nompeou) 00 1
3 |[Tpybonposio sabipruii (na nodcedxcni nompebu) 00 1
4 |Tpybonposio nepenrugnuil 00 1
5 lopnosuna P4B 00 2
HYI[3V.22-2?2 JHCIITE.I'4
Jdim. | Apxyw |Apxywiie
Ne ookym. | ITion. | [lama TIpomunooicesicne 6ooonocmavanms
Po3po6. HACENeHO20 NYHKMY 3 4
Ilepesip. |[emyxosa O.A.
T.xoHTp
H.xoHTp Cxema pezepsyapa wucmoi 600u I'pyna
3ars.

76



Cxema 600onanipnoi oawimu

9530
/ 239.000
I 3
A
&
K S
g | =t = 231.000
: i
v v v
I
1 il 229.500
2 s J
3 ; .
— ] N 5 Ipumimxu:
Pydnuii npuBin sacyskn | | 1. MaxkcumanvHuii piseny
6 600u 6 Bb:
/[\¥ [ /] _4XW635_ 4x430
max 2 2
x D 3,14%9,53
Iin’i30 3 TBEpAUM "X "6BF
TMOKPUTTIM =6,03u
\ 7 2. Pigenv HedomopkanHo2d
= 201.00034nacy 60ou ¢ Bb:
o .
= S AL N —
nx Dl 3,14x9,53
/ B 200.200 0.63
/, MepeiKy =0,63m
_>v oo
g 2 AR Jlo xanamizartii
" i ” CHleuyudpixanin
? Haiimenysanusa oo6n1a0nanns Oou”,m" Kinoxi
nos. eumipy cmb
1 Tpybonposio 3a60py 800u Ha 20cnNOOAPCLKO-NUMHI HOMpeou 00 1
2 Tpybonposio 3a60py 800U Ha NOJCEICHT nOmMmpedU 00 1
3 Tpybonposio nooasanvruil 00 1
4 Tpybonposio nepenusnuil 00 1
5 Tpybonposio epa3vosuil 00 1
6 Enexmposacysxa 00 2
7 36opomuiti knanau 00 1
8 Tlampybdxu 0115 NPUEOHANHSL NOJICENCHOT MEXHIKU 00 2
HYI13Y.22-222 JHCIITE.I'Y
Jdim. | Apkyw | Aprywiie
Ne ookym. | Iion. | lama TIpomunooicesicne ooonocmayans
Po3pob. HACENEHO20 NYHKMY 3 4
IMepesip. Ilemyxoea O.A.
T.xoHTp
H.xoHTp Cxema 8oooHaniproi bawimu I'pyna
3atB.
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PO3PaXyHKOBO-IOSICHIOBAJIbHOI 3alIUCKH

Honatok 12 a
dopMa OCHOBHOI0 HANMKCY (IITAMITY) HA MEPLHIOMY apKyuIi (3MicT)

HYI[3Y.??-?2?2? IHCIITH.PII3
Ne doxym. Iion. Mama
? Po 3p 00. Jim. Apryw Apkywie
Ilepesip.
v
’ Tema KII 5 15 20
[0 0] »
H.xoHTp i
_w |_3atB. epyna
17 23 15 10
- < <
185
Honatok 12 6
@®opMa OCHOBHOI'0 HANKUCY (IITAMITY) HA HACTYIIHUX apKyIIax
PO3PaXyHKOBO-NIOSICHIOBAJIbHOI 3AIIUCKHA
Apkyw
= HYI[3Y.??-222, JJHCIITE.PII3
Ne ooxym. Iion. Hama
<_]_7_T4 23 <15 40
» 185
Jonatok 12 B
®opMa 0CHOBHOI'0 HANKUCY (IUTAMITY) HA KpPecJeHHAX rpagiyHol YaCTHHH
A
HYI[3Y.??-22? JTHCIITh.I'9
Jim. Apryw Apxywie
- Ne 0okym. Ilion. Mama Tejl/la K]Y
| | Po3pob. 5 17 18
l : “«—— >
«w | LIepeBip.
» | [ T.KOHTp
- Haszea xpecnenns epyna
H.xoHTD
3ars.
17 23 15 10
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