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BBEJAEHHE

Cpemu mipoOiemM TIIOOANBHOTO MacmiTada B HACTOSIIEE BPeMsS OCOOSHHO
BOKHOW  ABISAETCS  OOECIIEYCHWME  HACENIEHWA IUIAHeTHl  TMOJHOLEHHOW |
JTOOPOKAYECTBEHHOM TTMTHEBOM BOJIOM. DTOM 3a71a4e CEPhe3HOC BHUMAHUE YACIISIOT
OOH u Bxoasamue B ee cocraB opranuzauuu: FOHECKO, BecemupHas opranvzanys
snpaBooxpanenus (BO3), Bcemupnas meteopomoruueckas opranmaimsa (DAO) u
ap.

B nemom mst Poccuu npoGnema ¢cTaOMIbHOTO BOAOCHAOKEHUS CTana BEChMa
AKTyaJTbHOH M TPEeOyeT peal3alii KOMIUIEKCAa HOPMATHBHBIX, SKOHOMHYECKUX U
BOJAOXO3IMCTBEHHBIX ~ MEP  MEKOTPACIEBOTO  YPOBHA,  OOECTICUYMBAOIIMX
MHUHAMH3ALMIO COOpa HEOYHMIICHHBIX CTOYHBIX BOJ, 3AIIUTy BOJOUCTOYHUKOB OT
AHTPONOTEHHOTO 3arps3HEHUS], YTy4YIIEHUE KaueCTBa MUTHEBOM BOBIL.

B nacrosmee spemsa B Poccuiickoit @enepannv HEHTPATA30BAHHBIE CUCTEMBI
BOJOCHA0KEHHUA HMMEIOT Ooyiee ThICAYM TOpoaoB (99 % or obmiero KoIvdecTBa
ropomoB) u oxomo 2000 mocenkoB ropoackoro tuma (81 %). HMcrounmkom
LIEHTPAJTM30BAHHOTO BOJAOCHAOKEHHS CITy’KaT TTOBEPXHOCTHBIE BOJIBI, IO KOTOPBIX
B 00BbeMe Bogo3adopa coctaBisieT 68 %, u moazemusie Boasl — 32 %.

IToBepXHOCTHBIE MCTOYHHUKM CTPAHBl CHJIBHO 3arpsA3HEHBI, a JEUCTBYIOIIHE
COOPYKEHUSI BOAOTIOATOTOBKHM TIPAKTHYECKH HE CIOCOOHBI 00ECIEYUTh YIOAICHHE
3arpsA3HEHUA AHTPOIOTEHHOTO TIPOMCXOXKIEHHUA: (PEeHOmoB, He(PTENpPOIyKTOB,
CITAB, necTHLMIOB, HWOHOB TSKENBIX METAJIOB, BEIIECTB, OKA3bIBAIOIINUX
MyTareHHbI€ ACWCTBUA, a TaKKe BIMAOIIMX HAa TOHAIBI W 3MOpuoreHe3. [lo
opurmansapiM gaHHEBIM 10 30 % 3a0oneBaHuii HACENEHUS WHULIMHUPOBAHO HU3KAM
KauyeCTBOM MUTHEBOU BOIBL.

B ykaze Ilpesupenta Poccuiickoit @enepaummu «O rocynapCcTBEHHOMU
ctparern  Poccuiickort @enepamm IO  OXpaHE OKPYKAOIIEW Cpeasl U
00€eCITeYeHNI0 YCTOMYMBOTO pa3BuTus» 3a Ne 236 or 4 ¢espans 1994 .
MpeayCcMaTpUBAeTCd OXpaHa cpedapl OOWTAaHWs 4YEJIOBeKa M, B YaCTHOCTH,

o0ecrieueHre HACEIEHUS KAQUECTBEHHOM MUTHEBOU BOIOM.
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B mHacrosmiee Bpems B Poccum BHeApeHHME MHOTHMX TEXHOIOTHYECKUX
MPUEMOB TPEOYET JTUOO YACTUUHOM, JIMOO TOTHOM PEKOHCTPYKIIUU CYIIECTBYIOIIHAX
CTAHLIMK BOJOOYMCTKH, YTO CBA3aHO C OTPOMHBIMHU KAITU TAJTbHBIMH 3aTPATAMH.

Hanbonee  mpocTeiM ¥ HAOEXKHBIM  CITOCOOOM  MOJCPHH3ALMA
TEXHOJOTHYECKOTO TPOLIECCa BOJIOOYMCTKU SABIIETCSA TOBBIIICHUE 3()()EKTUBHON U
HAJICKHOW PAOOTHI OYHMCTHBIX COOPYKCHHM TIPH WCIIOJIB30BAHHHA COBPEMEHHBIX

pPCarcHTOB U MaTCpHAIIOB.



1 Onpenesienne pacueTHbIX PacxoaoB BoaAbl. ['mapaBanyeckuii pacuer

BOJONPOBOTHOM CeTH

1.1 OnpeaesieHne pacueTHbIX PACX0A0B BOAbI

T[lompebumenu 6001

['maBHBIM BOTIPOCOM TIPH TIPOEKTUPOBAHUH CHCTEM BOJIOCHAOKEHUS SABIIACTCA
oTIpeaeNIeHre KOIMYECTBA TTOTPEOIIIEMOM BOIBI M PEKMMA BOAOTIOTPEOICHHS.

OO0mIee KOTUYECTBO BOJBI, KOTOPOE MOJDKEH ITOAaBAaTh TOPOACKAT CHCTEMa
BOJOCHA0KEHHA CKIIAIbIBACTCA U3:

— pacxoaa BOABI HA XO3AMCTBEHHO-TIMTHEBBIC HY Kbl HACEIICHHS,

— pacxoma BOABI HA XO3AWCTBEHHO-TIMTHEBBIC HYXKIbI W TIPUEM AyIia
paboumMMu BO BpeMs UX MPEOBIBAHMA HA TIPOU3BOJICTBE;

— pacxoja BOABI HA KOMMYHAIBHBIE HYXKIbl TOpoJa (TIONWB 3€JIEHBIX
TEPPUTOPHIA, MOMKA YITHIY);

— pacxoda BOABI HA TEXHOJOTHYECKUE HYKIABI TIPEITPHUS THH,

— pacxo/a BOABI HA MOXKAPOTYILICHUE.

Pacxoo 800wt na xo3siicmeenno — nUmMvegvle HyHCObl HACEIeHUS.

Hopma BomocHaOxeHUs B TOpOA€ 3aBUCHUT OT CTEINEHM OJaroycTpoicTsa
3naHus. Jloma B HACEIEHHOM IyHKTE 00OPYHOBaHBI BHYTPEHHHUM BOJONPOBOAOM U
KaHAIM3aLMeN, LEHTPAIU30BaHHBIM TOPSIYUM BOAOCHAOKEHUEM, NTO3TOMY COTJIACHO
CIT 31.13330.2016 nopma BomororpedsieHys rpunaATa 250 11/(den-cyr).

PacuerHoe uucro xutenen N, 4en., HaxoamM 1o GopMmyrie

N=F,-p=371,25-250 = 92813 ue., (1.1)

rae Fy — momaas sxunoi 3actporiky, 371,25 ra;

P — INIOTHOCTH HaceneHwms, 250 Jern/ra.



HeoOxomumoe  KOMMYECTBO  BOABI I BOJOCHAOXKEHWUS  TOPOJa

XapaKTEPU3yeTCs CyTOUYHBIM pacxoaoM. CyTOUHBIM pacxo/i BOJbI ONPEAEIIACTCS 10

hopmyne

q,-N 230-92813 3
=22 = =21347 m'/cyT, 1.2
Qc‘“ym 1000 1000 Y ( )

rae q, — HopMma Bogonotpeodnenns, B coorsercTBur CIT 31.13330.2012 (Tadm.1) B
3aBUCUMOCTH OT CTETICHU YPOBHS ONaroyCTpoMCTBA JKUJIOTO PaioHa;
N — pac4eTHOE YHUCHO KUTENIEUN B KUIIOW 3aCTPOMKE, YElL.
C y4yeToM HYKJ MECTHOM MPOMBINIIEHHOCTH M HEYUYTCHHBIX PacXojl0B

CpGL[HGCYTO‘IHBIfI pacxona COCTaBUT:
Q.pom = 11-21347 = 234817 M'/CyT.

PacueTrnbIe pacxoabl MATHEBOM BOJbI B CYTKH HAWOOJIBIIIETO ¥ HAMMEHBIIIETO

BOJIOTIOTPEOICHUS oTpeaesieTcs 1o ¢popMynam

=1,3-21347 = 277511 m/cyr, (1.3)

Qcym.max = Kcymmwc : Qcp.cym

=0,9-21347 =19212,3 M/cyT, (1.4)

Qcym.min = Kcym.min : Qcp.cym

max, min

rae Ky — K03(PUIMEHTHI CyTOYHOM HEPABHOMEPHOCTH BOIOTIOTPEOICHUS,
KOTOPBIE YYWUTHIBAIOT YPOBEHD KU3HU HACEIICHUS, PEKUM PAOOTHI MPEITPUITHN U

CTCIICHDb 6H3FOYCT‘pOI>'ICTBa CTpOGHI/II\/'I, TIPUHHUMAIOTCA PaBHbBIMHA
KcyT. malea 1_1:37 KcyT. min:O:7+O:9-

3
PacueTrHbIe 4acoBBIE€ PACXOIBI BOJIBI (4, M /4, OTIPECTSIOTCS TI0 (popmytam

Q oy max 277511
24

~1.55- =1792,3 M4, (1.5)

qq.max = Y. max



cym mix 192123
qqmix :quix Qy—: 0741
' ' 24

=328,2 M/u, (1.6)

rae K, — ko3puiment 4acoBoil HEPaBHOMEPHOCTH, KOTOPBIH OTIPEIEIAETCA TI0

dhopmynam
K, =a_ B =14-1108~155, (1.7)

rae o — KOA(UIMEHT, KOTOPHIH YYHUTHIBACT YPOBEHb OJIAarOyCTPOMCTBA 3IAHUM,
peXUM PpaldOTHl TIPEANPUATHH M JAPYyrd€ MECTHBIE YCIIOBHA, TIPUHHAMACTCS
(CIT31.13330.2016);
Olmax—1,2+1,4; 0pin=0,4+0,6;
B — k03 PHUIMEHT, KOTOPBIHA YIUTHIBAET YUCIIO )KATEICH B HACETICHHOM ITyHKTE,

npuHUMaeTcs no Tadn. 2, CI131.13330.2012.

Pacxo0 600wt na nyscovl npomviuLienHbIX NPeonpUsmMuL

Pacxo1 Bompl Ha Hy»KJIbl IPOU3BOACTBA OTIPEENIeM 1o ¢popMyIie

0, =10%-Q,  =277511-0,1 = 277511 M/cyT, (1.9)

rac an — CYTOHPIBIfl pacxoa BOAbI HA HYXKAbI TMPOU3BOACTBA MPOMBIINIIICHHBIX

npeanpusTHiA, 2775,11 Mm'/cyT.

277511

nn

~115.63 M>/uac.



Pacxoovl 600v1 na kommyHanbHbLe HYIHCOLI HACEAEHHO20 NYHKMA

CpenHecyTOYHOE BOJOMOTPEOIIEHHE HA TIOJIUB ONPEACIAeTCS B 3aBUCUMOCTH
OT TMOKPBITHA TEPPUTOPUH, CIIOCO0A TMOJIMBA, BUAa HACAKIACHUMN, KIMMAaTHIECKUX U
npyrux MectHbIX yciaosub (CI131.13330.2012 m. 5.3, tabm. 3).

3
Pacxon Bosbl HA TIOJUB Qy05, M /CYT, OTIPEIIETIIEM TIO (hOPMYIIE

~50-92813

anzue - 1000 = 4640365 M3/CyT7 (1 10)

rae 50 51/cyT Ha 4emoBeKa — pacxo,1 BOABI HA TIOJIHB.

Pacxoowvr 600w na noscapomyuienue

PacueTHpIii pacxon BOABI HAa HAPYKHOE TOKAPOTYHICHWE (HA TIOXKap) |
KOJIMYECTBO OJHOBPEMEHHBIX IMOKApOB B HACEJIEHHOM ITyHKTE /I pacyeTra JTUHUN
cetu BoaocHaOkenusa mnpuaMMaercas no CII 8.13130.2009. Ilpm 3actpoiike
HACENeHHOTO IMyHKTa 3JaHUAMH BBICOTOM 0OJIee TPEX ITAKEW C YUCICHHOCTHIO JI0
100 TBIC. Yen. NMPUHUMAETCA KOJUYECTBO OJHOBPEMEHHBIX TIOKAPOB — ABA C
pacxooM BOABI HA OOWH Tokap — 35 Ji/c.

PacuerHbIif pacxoZ BOJABI HAa HAPYKHOE IOKAPOTYILIEHWE MPOMBIILIEHHOTO
MIPEANPHUATHS COCTABUT 25 J1/C, YTO COOTBETCTBYET TPETHEH CTETICHH OTHECTOMKOCTH
MPOMBIIIUIEHHBIX 34aHUMA KaTeTOPHUX ITPOU3BOACTBA MO MOXKapHOM onacHOCTH [ u J]
¢ 06ImuM 00BeMoM 3aarus 10 200 Teic. M. KonmuecTBo OJTHOBPEMEHHBIX TIOKapOB
Ha MPOMBIIIJIEHHOM NPEANPUATHAN — OJIWH.

PacueTHsIl pacxon Ha MOKAPOTYIIEHUE NPU PaCYETHON MPOAOIKATEIIBHOCTH
TYIICHUS TIOXKAPA ty,x=3 dYaca, 00bEM BOJBI, TPEOyEeMBId HA OJTHOBPEMEHHOE

MOXKAPOTYHICHUC B ropoaAC W HA MPOMBINUICHHOM IIPCATIPHUATHUUA ONPECACIACTCA TIO

hopmyne

QVZOQ!C = 376 ) ZL ) (nHVZ ) qH.}’l. + n}’l}’l ) q}’l}’l) =
=36-3-(2-35 +1-25)=1026 x°
8

(1.11)



1.2. Pexkum BogonoTped/ieHUsl B Te4eHUE CYTOK

Pacxo;:[ MATHEBOM BOAbI B PAa3IMIHOC BPCMA IMPOUCXOAUT CO ZHAYHUTCIIbHBIMUA

koJieoanusaMu. [lodToMy WIS THAPABIUMYECKOTO pacuera CETH BOAOCHAOKEHUA W

COOPYKEHUM Ha HEW COCTaBIAETCA TpaduK 4acoOBOTO BOJOMOTPEOJICHUS B TCUCHHE

CYTOK.

Pesymbratel pacuera MpyUBEICHBI B TAOHIIE 2.

[To maHHBIM TAOMMIBI 2 YEPTHUM CTYMEHYATHIA rpaduk BOAOTIOTPEOICHUS

HACEJIEHHOTO IMyHKTa W MPOMBIIUIEHHOTO TIPEAIIPHUATHS TI0 YacaM CYTOK (PHUCYHOK

).

Taonwuia 2 — I'padmk BOIOTIOTPEOIECHHUS IO YacaM CYTOK

Yacer | Hacenennwni nynkr | MecrHas | IlonmBka IMpom. BCEro
CYTOK | % ot cyT M /g HPOMBIIH- yam, Tpeamp. M /g % oT cyT.
pacxona JICHHOCTh M/ pacxona
1 2 3 4 5 6 7 8
01 1,5 416,27 115,63 386,72 106,25 1024,87 2,72
12 1,5 416,27 115,63 386,72 106,25 1024.87 2,72
23 1,5 416,27 115,63 386,72 106,25 1024,87 2,72
H4 1,5 416,27 115,63 386,72 106,25 1024.87 272
45 2.5 693,78 115,63 386,72 106,25 1302.38 3,45
56 3,5 971,29 115,63 386,72 106,25 1577,89 4,19
67 4.5 1248.8 115,63 106,25 1470,68 3,90
78 5,5 152631 115,63 106,25 1748,19 4,64
&9 6,25 1734,44 115,63 106,25 1956,32 5,19
10 6,25 1734,44 115,63 106,25 1956,32 5,19
1011 6,25 1734,44 115,63 106,25 1956,32 5,19
11-12 6,25 1734,44 115,63 106,25 1956,32 5,19
1213 5 1387.56 115,63 106,25 1609,44 4,27
13-14 5 1387.56 115,63 106,25 1609,44 4,27
14-15 5,5 152631 115,63 106,25 1748,19 4,64
1516 6 16651 115,63 106,25 1886,98 5,00
1617 6 16651 115,63 106,25 1886,98 5,00
17-18 5,5 152631 115,63 106,25 1748,19 4,64
1&19 5 1387.56 115,63 106,25 1996,16 5,29
1920 4.5 1248.8 115,63 386,72 106,25 1857.4 4,92
2021 4 1110,04 115,63 386,72 106,25 1718,64 4,56




OxkoHuyaHue Ta0MULEL 2

1 2 3 4 5 6 7 8
21-2 3 832,53 115,63 386,72 106,25 1441.13 3,82
223 2 555,02 115,63 386,72 106,25 1163,62 3,09
2324 1,5 416,27 115,63 386,72 106,25 102487 2,72
Hroro 100 27751,1 2775.11 386,72 2550 37716,86 100

0
Q % —— BogomnorpebneHue ropoaa
— — — Tlomaua Boawl Hacocamu I moabeMa
— - — Tlomaga Boasl HacocamH I moxseMa
2 ,
l B
0123 5 10 15 20 24 { uac

Pucynok 1 — CoBmemeHHbI# rpadviKk BOAOTIOTPEOJICHUS TOPO/Ia,
rogauu Boj bl Hacocamu HC-I v mojauu BOABI TTIOTPEOUTETIO HACOCAMU

HC-II

OrnpeniensieM peryaupyronlyl0 €MKOCTh KOHTPpE3epByapa, pacueT KOTOpPOu
TIPUBE/ICH B Ta0HIIE 3.

Ta6nuia 3 — PacyeT perympyroniel eMKOCTH 0aka BOJIOHATIOPHOM OanTHH

Yacer B % ot cyTouHOTO pacxoaa
CYTOK | BomomoTpeONieHHWe | Mmojaya BOJBI | MOCTYIUIEHUE Pacxon Ocrarok BosI
HACOCAMU BOJBI B DaK BOJBI U3 B Oake
Oaka
1 2 3 4 5 6
0-1 2,72 33 0,58 1,26
12 2,72 33 0,58 1,64

10



[Tponomxkenue Tadmwmb! 3

23 2.72 33 0,58 2.42
34 2,72 33 0,58 3
45 3,45 33 0,15 2.85
56 4,19 33 20,89 1,96
&7 3,90 33 20,60 1,36
78 4,64 4.8 0.16 1,52
89 5,19 4.8 20,39 113
910 5,19 4.8 20,39 0.74
10-11 5,19 4.8 20,39 0.35
1112 5,19 4.8 20,39 0
1213 427 4.8 0,53 0,53
1314 427 48 0,53 1,06
1415 4,64 4.8 0,16 1.22
1516 5,00 4.8 20,20 1,02
1617 5,00 4.8 20,20 0.82
17-18 4,64 438 0,16 0,98
1819 5,29 438 20,49 0,49
1920 4,92 47 20,22 0,27

2021 4,56 47 0,14 0,41

212 3.82 3.3 20,52 0,11

225 3,09 33 0,21 0.1

524 2.72 33 0,58 0.68

OGbeM PEryIHPYIOHIEH EMKOCTH KOHTPPE3EPBYaPa COCTABIISET:
_A+[B ZQ:(3+0,11)-37716,86:1172’9 . (1.12)

e 100

100

. 3
[onHslit 00BEM KOHTppE3epBYapa, Wiy, M’, olpeaenseTcs no Gopmyiie

W, =

pe2

w +W

nooic

(1.13)

rae Wyox — 3amac BOJbl HA HAPYKHOE M BHYTPEHHEE MOKapOoTyIIeHUE B TeueHue 10

MHH.

IIpoTrBONOKAPHBIN 3aI1aC COCTABIISIET:

- 10-1-¢-3600 10-2-35-3600

"o 601000

60000

42 M

11

3

(1.14)



[TonHbIi 00BEM KOHTPPE3EPBYAPOB:

W, =117299 +42 =1214,99 M,

[punnmaem | KkoHTppesepByap obwsemom 2400

. Pasmepsr THHOBOTrO
pesepByapa: D=10 m, H=15,5 m.

Pacuer perynupyronieit emxoctr PUB nipencrasnex B rabnwurie 4.

Tabmuua 4 — Pacder perynmupyromeid emkocta PUB

Yacer B % ot cyTouHoro pacxozga
CYTOK ITomaua HC 1 nonaua HC MTOCTYILICHUE Pacxon Ocrarok
II pojsl B PUB BOJBI U3 ponsl B PUB
PUB
1 2 3 4 5 6
01 4,16 3,3 -0,86 1.41
12 4,16 3,3 -0,86 0,55
23 4,16 3,3 -0,86 -0,31
34 4,16 3,3 -0,86 -1,17
45 4.17 3,3 -0,87 -2,04
56 4,17 3,3 -0,87 -2.9
67 4,17 3,3 -0,87 -3,78
78 4,17 4.8 0,63 -3,15
89 4,17 4.8 0,63 -2,52
310 4,17 4.8 0,63 -1,89
10-11 4.17 4.8 0,63 -1,26
11-12 4,17 4.8 0,63 -0,63
12-13 4,17 4.8 0,63 0
13-14 4,17 4.8 0,63 0,63
14-15 4,17 4.8 0,63 1,26
15-16 4,17 4.8 0,63 1,89
16-17 4.17 4.8 0,63 2.52
17-18 4.17 4.8 0,63 3,15
18-19 4,17 4.8 0,63 3,78
1920 4,17 4,7 0,53 431
2021 4,16 4,7 0,54 4.85
212 4,16 3,3 -0,86 3,99
223 4,16 3,3 -0,86 3,13
2324 4,16 3,3 -0,86 2,27

12



O0beM peryMpyromei eMKOCTH KOHTPPE3EPBYapOB COCTABIISACT:

_A+|B- 30 (4.85+3.78)-37716.:86
e 100 100

=3254.97 M. (1.15)

. 3
[onHslit 00BEM KOHTPPE3EPBYapOB, Wy, M”, OmpeAesseTcs no Gpopmyie

Wogs =W e +W e +W. (1.16)

nooic C.HyofC. 2

e Wy — 3arac BOABI HA MOKAPOTYILICHHUE,

W, sy — HA COOCTBEHHBIE HY3KAbI 5% OT OOLIEro pacxoa.

/4 =5%-37716,86 =1885.84.

C.HY2HC.

IIpoTrBONOKAPHBIN 3aI1aC COCTABIISIET:

W, =36-3-(2:35+1-25)=1026 .

nooawc

[TonHbIi 00BEM KOHTPPE3EPBYAPOB:

W,, =325497+188584+1026 = 616681 M.

Ipunnmaem 2 KOHTppesepByapa oobsemoM 1o 3100 M . PasMeps! THIIOBOTO

pesepByapa — 26x26x4,5 m.

1.3. I'mapaBai4ecKkuii pacuer BOAOMPOBOIHOM CeTH

[Ipunyunvr mpaccupoeku 6000NPOGOOHOT cemu
BomonpoBogHas ceTb — OJMH M3 OCHOBHBIX JJIEMEHTOB CHUCTEMBI
BOJOCHA0KEHHA, B3aMMOCBA3aHa B pab0Te C BOJOBOJAMH, HACOCHBIMU CTAHLUAMM,

MOJAIOIIMMHU BOAY B CETh, U PETYIMPYIOIIEH EMKOCTBIO KOHTPPE3EPBYapoB.
13



[IpaBunbHBIA BHIOOP KOH(UTypalMu BOAOIIPOBOTHOM CETH OOECIICUMBACT
HAJIEKHOCTH €€ padOTHI.

OCHOBHbBIE TIPUHLIUIBI TPACCUPOBKU BOJIOTIPOBOHOM CETH:

1. Cetp momxHA OXBATHIBATH BCEX TIOTPEOUTENEH;,

2. Tlomauy BOABI TOTPEOUTENIIM HEOOXOAUMO TOJABATH IO KpaT4YaMImAM
PaCCTOSTHHAM;

3. lomxHa OBITH 0OectiedeHa OecriepeOoiHas moavya BOABI TOTPEOUTEIAM.

Becniepeboiinas mogada BOJBI MOTPEOUTEIIM OOECIICUMBACTCA YCTPOMCTBOM
KOJIBLIEBOU CETH.

Ilocne NpoBEAECHHOW TPACCUPOBKHA CETA OCHOBHAA MAarvCTPAIbHAS CETh
coctouT u3 4-x konen. Kondurypaums KonbLEBOM ceTh pUBEICHA Ha puc. 2. — 4.

IIponsBomyM THAPABIMYECKUM pPACUYET MATUCTPAIBHOM CETH METOAOM

Jlo6auesa-Kpocca.

Pacuemnas cxema omoauu 80061 nompeoumento
B OCHOBY rupaBiIM4eCcCKOro pacyera MONOKEHO, YTO KaXAbIM y4acTOK CETH

OTAAeT MOCTOSHHBIM YAEIbHBIA Pacxoid (y; J/(C-M), KOTOPBIM ompeaenserca IO

hopmyne

. Q - Qcocp.
dy = Zl

, 1(cm), (1.17)

IJe (yy; — YASIbHBIM pacxon Boasl Ha 1 M cety, 1/(c-M);
Q — oOmmmii pacxon BOJIBI, JI/C;
Qcocp — COCPEIOTOUYEHHBIM pPAcXoj, OTOMPAEMBIM KPYIMHBIM IOTPEOUTENEM,
a/c;
Y1 - cyMMapHas JUIMHA y4acTKOB MArMCTPAIbHOM BOJOMPOBOIHOM CETH, M.
Jlna ympoieHus pacyueTa, MPUHUMAEM, YTO BOJA OTOMPAETCS U3 CETHU B BUJC

COCPEIOTOYEHHBIX PacxoJ0B B Yy3JlaX MAarucTpalbHOM BOJOIIPOBOJHOM CETH.

14



Y310BOM pacxol paBEH MOy CyMME IyTEBBIX PACXOJ0B YYACTKOB, MPUMBIKAFOIINAX
K Y3Jy, TAK’KE€ YUYUTBIBAETCA COCPEAOTOYEHHBIN pacxo/.

Y31moBo# pacxon onpeaensercs mo Gpopmyne

qnm
q,, = 22 L (1.18)

Pesympratel pacuera IMyTEBBIX PACXOI0B MPUBEICHBI B TAOIMIIE 5, y3JIOBBIX

pacxonoB — B Tadbmwiie 6.

Tabmuua 5 — OnpeneneHye myTeBhIX 0TOOPOB

No yaacTkoB Pacuernas nimHa IMyTeBbie 0TOOPHI BOJBL, JI/C,
ydacTxa, M IPU MAKCUMATEHOM IPU TPAH3HTE
BOJIOpasbope
1 2 3 4
1-2 725 39,88 19,6
2-3 830 45,65 22.4
2-9 755 41,53 20,4
3-4 675 37.13 18,2
3-6 785 43,18 21,2
4-5 750 41,25 20,3
5-6 690 37,95 18,6
6-7 570 31,35 15,4
6-9 785 43,18 21,2
7-8 570 31,35 15,4
8-9 650 35,75 17,6
9-10 830 45,65 22.4
10-1 875 48,13 23,6
> 9490

Y nenbHBIA pacxon;

— NP MaKCUMAJIFHOM BOJA0Pa300pe paBeH

0. - (1996,16 —106,25)-1000 0,055 w(cm):
9490 - 3600

— IPU MAKCUMAJIbHOM TPAH3UTE PAaBEH

15



_ (1609 -106,25)-1000

=0,027 a/(c-m).
s 9490 - 3600 (M)

Tabmuia 6 — Y3m0Bble pacxosl

Ne Ne yuacrka, [yreBoii pacxon, j1/c, B 4ac PacuetHBI1 y3710BO# pacxon,
y3jia IIPUMBIKAQKOIICT O MaKCHMAJIBHOI'O .]'I/C, B 4aC MaKCUMAJIBHOTO
K Y37y BOAOpazbopa TpaH3uTa BOJI0pazdopa TPaH3UTA
1 2 3 4 5 6
1 1-2, 10-1 88,00 432 44 21,6
2 1-2, 2-3, 2-9 127,05 62.4 63,53 31,2
3 2-3, 3-4, 3-6 125,95 61.8 62,98 30,9
4 3-4,4-5 78,38 38,5 39,19 19,2
5 4-5,5-6 79,20 38.9 39,6 19,4
6 3-6,5-6, 6-7, 6-9 155,65 76.4 77.83 38,2
7 7-8, 6-7 62,70 30.8 31,35 15,4
8 7-8, 8-9 67,10 32,9 33,55 16,5
9 |8-9,9-10, 6-9, 2-9 166,10 81,5 83,05 40,8
10 9-10, 10-1 93,78 46,0 46,89 23,0
521,95 256,23

[loozomosxka cemu K 2uOPABIULECKOMY pacyemy

[TonroroBka ceTM  BOJOCHAOKEHHMS K  THIPABIMYECKOMY  PacyeTy
MPEAIoNaracT MPEeABAPUTENBHOE PAaCHpeleNeHUEe pacxoJ0B IO  y4yacTKam
KOJIbLIEBOM ceTH. M3HauyallbHO BECh Pacxol BOJbl PAaBHOMEPHO paclpeiensieTcs
ME3Ky HNapajuielbHbIMH MarucTpaisiMu.

[Ipu pacuere rUApaBIMKA OMPEACIIIEM TUAMETP TPYOOIPOBOIOB, CKOPOCTH
JBWKEHWS BOJBI M TIOTEPU HAropa B CeTH. Pacder mpousBoauTcs 10 TabIUIIaMm
ruApasnuueckoro pacuera lllesenesa, BBIMOIHAA YCIOBUS:

1. Cymma mnpuxomsmMx K Y37y Ppacxo0B JOJMKHA COCTaBIATH CyMMY
BBIXOJIAIIMX U3 Y3714 PaCXO0B;

2. Cobmonenue mepBoro 3akoHa Kwupxroda — cymma moTepp Hamopa Ha
Y4acTKe, i€ pacxo] JABHKETCA B pacCMaTpUBAEMOM KOJbBLE IO 4aCOBOM CTpEJIKe,
OIDKHA OBITh paBHA CyMME TIOTEPh HArlopa Ha y4YacTKax C ABMIKEHHS pacxona
MpOTHB YacoBoM. Jlomyckaemas HeyBsa3Kka rmpu pacuere Ah<+0,5 m.

[TpoekTrpyemas KOJbIIEBAasl CETh BHITIOJHEHA W3 4yT'yYHHBIX Tpyd mo ['OCT
9583-75*. BomoBoapl OT KOHTPPE3EPBYapOB IO TOPOACKOM CETH — W3 CTAIbHBIX

anextpocsapHbeix Tpyo no 'OCT 10704-91* B ase Hutku Dy=300 MM u D=200 mm.
16




l'uopasiuyeckuii pacuem cemu

[To Tabnuiam llleBeneBa HaxoaMM:

— auameTp TpyoonpoBoaoB — Dy, MM;

— MOTEPH HATopa B TPYOOIIPOBOIaX U CeTH BoAoCcHa0keHus — 10001, Mm/Mm;

— CKOPOCTH ABMKEHUS BOJIBI — L, M/C.

PacueTHslie cirydan pabOTHI CETH:

— B 4Yac HAWOOJBIIETO BOIOMOTPEONCHUsS. [ MapaBIMyecKkuii pacder st
JAHHOTO Cliy4yas TPUBEACH B Ta0mwie 7 U 8, cXeMa THApPAaBIMYECKOrO pacyera
MpEeACTaBIeHAa HAa PUCYHKE 2;

— TIPU TIOkKape B 4Yac HAMOONBINETO BOMOMOTPEOeHUs. | MapaBIudYeCKUid
pacuer mipuBeneH B Tadbmuie 9 m 10, cxema THOPaBIMYECKOTO pacdyeTa MpUBEACHA
Ha pUCYHKE 3;

— B 4aC HAMMEHBIIIETO BOAOTIOTPEOIICHHS.

['mapaBnuyecKkuil pacuer MPUBEAEH NMPUIIOKEHUU A

Tabmuma 7 — ['wopaBoudeckwidi  pacdyeT CE€TH B 4aC  MAaKCUMAIbHOTO
BOJIOTIOTPEOICHUS
Ne |vyuactku | L,m | q, a/c th V, M/c SO K S Sq Sq2

1 1-2 | 725 | 228,07 | 400 | 1,91 [0,1796] 0,916 | 0,000119 | 0,027202 | -6,204

2-9 | 755 | 82,27 | 350 | 0,909 [0,3605 [ 1,016 | 0,000277 | 0,02275 | -1,872

9-10 830 | 181,18 | 400 1,52 10,1796 | 0,942 | 0,000140 | 0,025442 | 4,610

10-1 875 | 228,07 | 400 1,91 |0,1796 | 0,916 | 0,000144 | 0,03283]1 | 7,488

0,108225 | 4,021

n | 23 |83 | 8227 | 350 | 0,909 [0,3605] 1,016 | 0,000304 | 0,02501 | -2,058

3-6 785 30 300 0,45 [0,7925 | 1,135 | 0,000706 | 0,021183 | -0,635

69 | 785 | 804 | 350 | 0,89 [0,3605 | 1,013 | 0,000287 | 0,023048 | 1,853

92 | 755 | 8227 | 350 | 0,909 |0,3605 | 1,016 | 0,000277 | 0,02275 | 1,872

0,091992 | 1,032

m | 34 | 675 ] 4969 | 350 | 0,55 |0,3605| 1,098 | 0,000267 | 0,013276 | -0,660

45 | 750 | 105 | 250 | 0,22 | 1,627 | 1,298 | 0,001584 | 0,016631 | -0,175

56 | 690 | 295 | 300 | 0.44 [0,7925] 1,136 | 0,000621 | 0,018325 | 0,541

6-3 785 30 300 0,45 [0,7925 | 1,135 | 0,000706 | 0,021183 | -0,635

0,069415 | -0,929

v | 67 |570] 8645 | 350 | 0,95 [03605] 1,008 | 0,000207 | 0,017906 | -1,548

7-8 570 | 117,78 | 400 0,99 |[0,1796 1 0,000102 | 0,012057 | 1,420

8-9 650 100 400 0,84 [0,1796 | 1,027 | 0,000120 | 0,011989 | 1,199

9-6 | 785 | 804 | 350 | 0,89 [0,3605| 1,013 | 0,000287 | 0,023048 | -1,853
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| | | | | | | 0.065001 | -0,782 |

Taonuma 8 — [IpogomkeHre THAPABIMYECKOTO pacyeTa CeTH B 4ac HAMOOJIBINETO

BoaomnorpedaeHus. [lepBoe ucrpapieHue

Z

Ne | yuactku Aq AqcMm q uco Sq Sq
I 1-2 18,5791 246,6491 0,029418 -7,25603
2-9 18,5791 -5,6074 95,2417 0,026337 -2,50842
9-10 -18,5791 162,6009 0,022833 3,712626
10-1 -18,5791 209,4909 0,030156 6,317426
0,108745 0,265606
II 2-3 5,6074 87,8774 0,026715 -2,34764
3-6 5,6074 -6,6932 28,9142 0,020416 -0,59032
6-9 -5,6074 -6,0157 68,7769 0,019716 1,356031
9-2 -5,6074 18,5791 95,2417 0,026337 2,50842
0,093185 0,926491
I 3-4 -6,6932 42,9968 0,011488 -0,49395
4-5 -6,6932 3,8068 0,00603 -0,02295
5-6 6,6932 36,1932 0,022483 0,813731
6-3 -6,6932 5,6074 28,9142 0,020416 -0,59032
0,060417 -0,29349
v 6-7 -6,0157 80,4343 0,01666 -1,34006
7-8 6,0157 123,7957 0,012673 1,568889
8-9 6,0157 106,0157 0,01271 1,347505
9-6 -6,0157 -5,6074 68,7769 0,019716 -1,35603
0,06176 0,220307
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[Tpomomxenue Taduipl 8 — Bropoe ucnipasnenue

Ne | yuactku Aq Aq cMm q ucn Sq Sq’
I 1-2 1,221 247,87 0,030 -7,328
2-9 1,221 -4,971 91,49 0,025 -2,315
9-10 -1,221 161,38 0,023 3,657
10-1 -1,221 208,27 0,030 6,244
0,108 0,258
II 2-3 4,971 92,85 0,028 -2,621
3-6 4,971 -2,429 31,46 0,022 -0,699
6-9 -4,971 1,784 65,59 0,019 1,233
9-2 -4,971 1,221 91,49 0,025 2,315
0,095 0,229
I 3-4 -2,429 40,57 0,011 -0,440
4-5 -2,429 1,38 0,002 -0,003
5-6 2,429 38,62 0,024 0,927
6-3 -2,429 4,971 31,46 0,022 -0,699
0,059 -0,215
v 6-7 1,784 82,22 0,017 -1,400
7-8 -1,784 122,01 0,012 1,524
8-9 -1,784 104,23 0,012 1,303
9-6 1,784 -4,971 65,59 0,019 -1,233
0,061 0,193

10,5

>

228.07

46,89

PucyHok 2 — (Cxema ruapaBiM4ecKoro pacuera KoJbLIEBOU CETH B Uac

HarOOBIIIETO BOAOPa3zoopa



Tabmuma 9 — I'mapaBnuyecKuid pacieT CeTH B 4aC HAMOOJIBIIIETO BOIOTIOTPEOICHUS

TIPH TTOKAPE

Ne |vyuactku | L, m | q, a/c 1\(411\4 V., M/c SO K S Sq Sq2
1 1-2 | 725 | 263.06 | 400 | 2.196 | 0,1796 | 0,9 |0,00012| 0,03082 | -8.110
2-9 755 100 350 | 1,043 | 0,3605 | 0,986 | 0,00027 | 0,02683 | -2.684

9-10 | 830 | 216,17 | 400 | 1,797 | 0,1796 | 0,922 | 0,00013 | 0,02971 | 6.423

10-1 | 875 | 263,06 | 400 | 2,196 | 0.1796 | 0,9 [0,00014 | 0,03720 | 9,787
0,12458 | 5,417
I 2-3 [ 830 | 99,53 | 350 | 1.043 | 0,3605 | 0,986 |0,00029 | 0,02936 | -2,923
3.6 | 785 | 4722 | 300 | 0,665 | 0.7925 | 1,056 | 0.00065 | 0.03102 | -1,465

6-9 | 785 | 113,12 | 350 | 1,189 | 0.3605 | 0,974 | 0.00027 | 0.03118 | 3.527

9-2 755 100 350 | 1,043 | 0,3605 | 0,986 | 0,00026 | 0,02683 | 2,684
0,11840 | 1,823
m | 34 | 675 83,77 | 350 | 0,876 | 0.3605 | 1,016 [ 0,00024 | 0,02071 [ -1,735
45 [ 750 958 [ 250 | 1,95 | 1,627 | 1,298 | 0,00158 | 0,01517 | -0,145

5-6 690 20 300 | 0,283 | 0,7925 | 1,136 | 0,00062 | 0,01242 | 0,248
6-3 | 785 | 4722 | 300 | 0,665 | 0.7925 | 1,056 | 0.00065 | 0.03102 | -1,465
0,07932 | -3,097
v | 67 |[570 | 7143 | 350 | 0,751 | 0,3605 | 0,922 [0,00018 | 0,01353 | -0,967
7-8 | 570 | 137,78 | 400 | 1,148 | 0.1796 | 0,944 | 0.00009 | 001331 | 1.835

8-9 650 120 400 | 0,998 | 0,1796 1 0,00011 | 0,01400 | 1,681
9-6 | 785 | 113,12 | 350 | 1,189 | 03605 | 0,974 [0.,00027 | 0.03118 | -3,527
0,072036 | -0,978
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Taonuia 10 — [IpomomkeHHe THAPABTAYECKOTO PACYETa CETH B YaC HAMOOIBIIETO

BOAOTNOTPeOIeHHs TipH TIokape. [lepBoe ncnpapieHue

Ne | yuactku Aq Agq cM q ucl Sq Sq”
I 1-2 21,74 284,8 0,033375 -9,50532
2-9 21,74 -1,7 114,04 0,030605 -3,49015
9-10 -21,74 194,43 0,026723 5,195674
10-1 -21,74 241,32 0,034131 8,236516
0,124834 0,436722
I 2-3 7.7 107,23 0,031636 -3,39229
3-6 7.7 -19,52 35.4 0,023256 -0,82326
6-9 -1,7 -6,79 98,63 0,027186 2,68134
9-2 -1,7 21,74 114,04 0,030605 3,490146
0,112682 1,955932
I 3-4 -19,52 64,25 0,015885 -1,02058
4-5 -19,52 -9,94 -0,01574 -0,15649
5-6 19,52 39,52 0,02455 0,970198
6-3 -19,52 7,7 35.4 0,023256 -0,82326
0,047946 -1,03014
v 6-7 -6,79 64,64 0,012247 -0,79161
7-8 6,79 144,57 0,013971 2,019805
8-9 6,79 126,79 0,014801 1,876678
9-6 -6,79 -1,7 98,63 0,027186 -2,68134
0,068205 0,423528
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[Tponomxenue Tadbmuier 10 — Bropoe ucnpasnenue

Ne | yuactku Aq AgcMm q ucn Sq Sq
I 1-2 1,75 286,55 0,034 -9,622
2-9 1,75 -8,68 107,11 0,029 -3,079
9-10 -1,75 192,68 0,026 5,103
10-1 -1,75 239,57 0,034 8,117
0,123 0,519
I 2-3 8,68 115,91 0,034 -3,964
3-6 8,68 -10,74 33,34 0,022 -0,730
6-9 -8,68 3,1 93,05 0,026 2,387
9-2 -8,68 1,75 107,11 0,029 3,079
0,110 0,771
I 3-4 -10,74 53,51 0,013 -0,708
4-5 -10,74 -20,68 -0,033 -0,677
5-6 10,74 50,26 0,031 1,569
6-3 -10,74 8,68 33,34 0,022 -0,730
0,034 -0,546
v 6-7 3,1 67,74 0,013 -0,869
7-8 -3,1 141,47 0,014 1,934
8-9 -3,1 123,69 0,014 1,786
9-6 3,1 -8,68 93,05 0,026 -2,387
0,067 0,464
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[Tponomxenue Tadbmumiel 10 — Tperbe UcrpaBaeHUe

2

Ne | yuactku Aq Aq cMm q uco Sq Sq
I 1-2 2,11 288,66 0,034 -9,765
2-9 2,11 -3,5 105,72 0,028 -2,999
9-10 -2,11 190,57 0,026 4,991
10-1 -2,11 237,46 0,034 7,975
0,122 0,202
II 2-3 3,5 119,41 0,035 -4,207
3-6 3,5 -8,13 28,71 0,019 -0,542
6-9 -3,5 3,5 93,05 0,026 2,387
9-2 -3,5 2,11 105,72 0,028 2,999
0,108 0,638
I 3-4 -8,13 45,38 0,011 -0,509
4-5 -8,13 -28.81 -0,046 -1,315
5-6 8,13 58,39 0,036 2,118
6-3 -8,13 3,5 28,71 0,019 -0,542
0,021 -0,247
v 6-7 3,5 71,24 0,013 -0,962
7-8 -3,5 137,97 0,013 1,840
8-9 -3,5 120,19 0,014 1,686
9-6 3,5 -3,5 93,05 0,026 -2,387
0,067 0,178
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[Tponomxenue Tadbmuiel — 10 UeTBepToe ncipaBiieHue

Ne | yuacTku Aq Aq cMm q ucn Sq Sq”
I 2-3 12,71 0 132,12 0,039 -5,14988
3-6 0 0 28,71 0,019 -0,5415
6-9 0 0 93,05 0,026 2,386529
9-2 0 0 105,72 0,028 2,999463
0,112 -0,30539
44
570,12
9,58
263,06
46,89

BB 51,33
PucyHok 3 — Cxema ruIpaBIMyecKoro paciera KoNbLIEBOW CETH MPH MOKape B Yac

24

HAUOOJTBIIIEr0 BOAOpazoopa
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Tabmuua 11— ['mppasnuyueckuii pacueT CeTH Ha CIlydaid TPaH3UTa B BOAOHAIIOPHBIE

oarHu

d,
MM
1 1.2 | 725 [162,53] 400 | 1,36 [0,1796 | 0,959 | 0,00012 | 0,02029 | -3,299
2-9 [ 755 | 100 | 350 | 1,096 | 0,3605 | 0,986 | 0,00026 | 0,02683 | -2,684
9-10 | 830 [139,53] 400 | 1,17 [0,1796 | 0,979 | 0,00014 | 0,02036 | 2,841
10-1 | 875 [ 162,53 | 400 | 1,36 [0,1796 | 0,959 | 0,00015 | 0,02449 | 3,981
0,09198 | 0,840
n | 23 [ 830 [ 3133|350 | 0,343 [0,3605 | 1,189 | 0,00035 [ 0,01114 | -0,349
3-6 | 785 | 26,37 | 300 | 0,392 [ 0,7925] 1,156 | 0,00071 | 0,01894 | -0,500
69 | 785 | 78,73 | 350 | 0,863 | 03605 1,013 [ 0,00028 | 0,02257 | 1,777
92 | 755 | 100 | 350 | 1,096 | 03605 0,986 | 0,00026 | 0,02683 | 2,684
0,07952 | 3,611
m | 34 [675] 268 | 350 [ 0295 [0.3605] 1,216 | 0,00029 [ 0,00793 | -0.213
45 750 75 [ 250 015 | 1,627 | 1.3 [0,00158]0,01189 | -0,089
56 | 690 | 12 [300] 0,17 {07925 1,3 [0,00071{0,00853| 0,102
63 | 785 | 26,37 | 300 | 0,392 | 0,7925| 1,156 | 0,00071 | 0,01896 | -0,500
0,04732 | -0,699
v | 67 [570] 2734350 03 [0,3605] 1,217 [ 0,00025 [ 0,00683 | -0,187
7-8 | 570 | 42,74 | 400 | 0,358 | 0,1796 | 1,187 [ 0,00012 | 0,00519 | 0,222
89 | 650 | 120 | 400 | 1,005 [0,1796| 1 ]0,00011[0,01400| 1,681
9-6 | 785 | 78,73 | 350 | 0,863 | 03605 | 1,022 | 0,00028 | 0,02277 | -1,793
0,04881 | -0,077

Ne [yuactku | L,m | q, a/c V, mM/c SO K S Sq Sq2

[Tponomxenue Tadbmuim 11 — Bropoe ucnipasienue

Ne | yuactku Aq Agq cM q ucn Sq Sq”
I 1-2 4,566 167,096 0,021 -3,487
2-9 4,566 -22,708 81,86 0,022 -1,798
9-10 -4,566 134,96 0,020 2,658
10-1 -4,566 157,96 0,024 3,761
0,086 1,13
II 2-3 22,708 54,04 0,019 -1,039
3-6 22,708 -7,391 41,69 0,030 -1,250
6-9 -22,708 -0,785 55,24 0,016 0,875
9-2 -22,708 4,566 81,86 0,022 1,798
0,087 0,38
I 3-4 -7,391 19,41 0,006 -0,111
4-5 -7,391 0,11 0,000 0,000
5-6 7.391 19,39 0,014 0,267
6-3 -7,391 22,708 41,69 0,030 -1,250
0,050 -1,09
v 6-7 -0,785 26,56 0,007 -0,176
7-8 0,785 43,53 0,005 0,230
8-9 0,785 120,79 0,014 1,703
9-6 -0,785 -22,708 55,24 0,016 -0,882
0,042 0,87
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[Tponomxenue Tadbmuiret 11 — Tperbe uctpaBaeHue

2

Ne | yuactku Aq AgcMm q ucn Sq Sq
I 1-2 6,568 173,66 0,022 -3,766
2-9 6,568 2,208 86,22 0,023 -1,995
9-10 -6,568 128,40 0,019 2,406
10-1 -6,568 151,40 0,023 3,454
0,086 0,099
11 2-3 2,208 56,25 0,020 1,126
3-6 2,208 11,01 32,89 0,024 -0,778
6-9 2,208 10,41 63,44 0,018 1,154
9-2 2,208 6,568 86,22 0,023 1,995
0,085 1,245
m | 3-4 -11,01 8,40 0,002 -0,021
4-5 11,01 11,12 0,018 -0,196
5-6 11,01 30,40 0,022 0,657
6-3 -11,01 2,208 32,89 0,024 -0,778
0,065 -0,338
v ]| 67 10,41 36,97 0,009 0,342
7-8 -10,41 33,12 0,004 0,133
8-9 -10,41 110,38 0,013 1,422
9-6 10,41 2,208 63,44 0,018 -1,164
0,045 0,050
[Tponomxenue Tadbmuiret 11 — UeTBepToe ncpaBiieHue
Ne | yuactku Aq Aq cMm q ucn Sq Sq”
11 2-3 7327 0 63,57 0,0226 -1,438
3-6 0 0 32,89 0,0236 0,778
6-9 0 0 63,44 0,0182 1,154
9-2 0 0 86,22 0,0231 1,995
0,0876 0,933
IIaroe ucripaBieHue
Ne | yuactku Aq Aq cMm q ucn Sq Sq”
Il 2-3 5,326 0 68,90 0,025 -1,68885
3-6 0 0 32.89 0,024 -0,77772
6-9 0 0 63,44 0,018 1,153711
9-2 0 0 86,22 0,023 1,994918
0,089 0,682
[llecroe ucnpasneHue
Ne | yuactku Aq Aq cMm q uco Sq Sq”
11 2-3 3.81 0 72,71 0,026 -1,881
3-6 0 0 32,89 0,024 0,778
6-9 0 0 63,44 0,018 1,154
9-2 0 0 86,22 0,023 1,995
0,091 0,490
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346,66

162,53

23,0

>

BFE 60,76

PucyHok 4 — Cxema ruIpaBIr4ecKoro pacuera KoJIbLIEBOM CETH B Uac

HaWMMEHBIIETO BOAOpa3z0opa

27



2 Pac4yer U npoeKTHpPOBaHHe BoA03a0opa

2.1 I'mapaBanveckuii pacyer Bogo3adopa

CoctaB COOpPYKEHWH: PYCIOBOW  BOA03a00p, COBMENICHHBIM C HACOCHOW
CTAHLIUCH.

['unpaBnuueckue pacueTsl BOA03a00pa BBITIONHAIOTCA C LIEBIO OTIPEICITICHH:

— pa3Mep BOJONPHUEMHBIX OTBEPCTHH, THAMETpa TPyOOTPOBOMIOB, PEHIETOK,
CETOK BOJIOOYMCTKH M JIPYTHX 3IEMEHTOB BOA03a00pa;

— MOTEPh HATIOPA, OTMETOK YPOBHEN BOJIBI U BBICIIIEN OTMETKHU OCH HACOCOB;

— THIPABIMYECKHUM PEXUM paboThl BOJ03a00pa.

[M'uopaBnuueckue pacueTsl NPOUZBOAAT JJIi HOPMANbHBIX WM UPE3BbIYANHBIX
yciaoBui  Boso3abopa. I[lom HOpMambHBIMH  YCHOBUAMH PabOTHI  BO/I03a00pa
MOPa3yMEBAETCS OAHOBPEMEHHAas padoTa BCEX CEKIMM BO0I03a00pa, Kpome
pe3epBHbIX. [Ipy upe3BBMAMHBIX YCIOBUAX JKCIUTyaTalMM OJIHA W3 ABYX CEKLIMU
TIPEATIONAracTCs BBIKIIOYEHHOM, BCIEACTBHE YEr0 BECh 3a0MPAEMbIH PAcXoJ1 BOJIBI
WY 3HAYUTENbHAS €r0 YacTh MPOXOAUT MO JAPYroi CEKLIUM.

Pasmepbr  smeMeHTOB  BOA03a00Opa  OMPEAENAIOT  TPUMEHHUTEIBHO K
HOPMAJIPHBIM YCJIOBHSM JKCILUTYaTal[dH, a PacyeTsl MOTEPh HAIopa W HaWOOJIbIICH
JIOITYyCTUMOM OTMETKH OCH HACOCOB BBITIOJIHIIOT MPUMEHUTEIbHO K YPE3BbIYANHBIM

YCIOBUAM.

2.2 Pacuer mWIOmAaH BOJOMPHEMHBIX OTBEPCTHIL, O000PYI0BAHHBIX

pelmieTKamMu

[Tmoniaap oqHOM CeKIMK BOA03a00pa Haxo MM 1o (hopmyiie

Q,, 21,25-%-K2-K3, (2.1)

B

rie Q, — pacueTHbIM pacxon BOABI OJHOM U3 CEKLMM BOA03a00pa.

J1711 HOpMaTbHBIX YCIIOBUHU SKCILTYaTALUH:
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0, =a-0, =1,05-314447 =3301694/2 = 16508 5:° / cym = 0,191a’ / . (2.2)
JUI aBaPUMHBIX YCIIOBUM:
(1-0,01-p)-0, (1-0,01-30)-31444,7

0 = — e = o =220113:° /cym= 0920 /cex.  (2.3)

rIe N=2 — YKUCIIO CEKIMH BOJI03a00Pa;

p=30 % — momycTUMO€ yMEHBIIEHHE TTOAaYH BOABI B ABAPUMHOM PEKUME (IS
TIEPBOM KATETOPHUH BOT03a00PHBIX COOPYKESHHUM );

U, — VYCIIOBHas CpemHAs CKOPOCTh BXOJa B BOJOIPHEMHOE OTBEPCTHE,
WCYMCIIAEMas TI0 TUIOMAAM OTBEPCTHA B CBeTy. CKOPOCTh BXOJa TPUHUMACTCS B
3aBUCHUMOCTH OT THIIA IPUMEHAEMBIX PHIO03arpaaUTEIbHBIX YCTPOMUCTB, 0,3 M/cC;

K; — KO3(h(UIMEHT, KOTOPBIA YYHUTHIBAET CTECHEHWE MPUEMHOTO OTBEPCTHS

JUTA PEIIETOK, omnpenessieTcs mo popmyiie:

K22a+e:10+5:1’5’ (2.4)
a 10
II€ a4 — PacCTOAHMUE MEXKIY CTEP:KHAMH, 10 MM;
€ — TONIIMHA CTEPKHS, 5 MM,
K3 — KO3((UImEeHT, KOTOpBIM YYHUTHIBAET C)KATHE CTPYH, IS KPYTJIBIX

cTepikHen, k3=1,5.

OOl 5512 M

Q,, =125

[Tpunumaem pazmepsl BopompuemHoro otreepctus 1000x1200 mm (bxh).
COOTBETCTBEHHO, THUIIOBAs COPOYACPKHUBAIOINAA PEIICTKA HMEET CIECIYIOIINe
TEXHUYECKHE XaPaAKTEPUCTUKHU:

HOIMPUHA PaMbl PEIIETKH TI0 HapyKHOMY oOMepy — 1320 mwm;

BBICOTA PaMbl PEIIETKU TT0 HapyKHOMY 0O0mMepy — 1080 mwm;

macca — 90 kr.
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[Torepu Hamopa B COPOYAEP;KUBAIOIIMX PpELIETKaX MNPUHUMAIOTCA IO

MIPAKTU4eCKUM JaHHbIM: h,=0,05 M.

2.3. Pac4er II0oCKHUX CETOK

[Inomaaep  BOJOOYMCTHOM  IUIOCKOM  CETKHM,  PacrojlaraéMod  TIOA
MUWHHUMAJIBHBIM PAcUYE€THBIM YPOBHEM BOJbI B BOJONPUEMHO-CETOYHOM OTCJICHUU

BOJI03a00PHOTO COOPYKEHUS OTNPEIeTAeTCS 10 hopMyIie

0,92

Q, =125-——.1,65=63 M, (2.5)

>

K, — ko3 PuimeHT CTeCHEHHUS OTBEPCTHS TIPOBOJIOKOM CETKH, OTPEACIAETCS

o opmye

2 2
Kcm=[a+d] :(3,5+1] _ 165, (2.6)

A€ a— 3a30p MEXKIy MPOBOJIOKAMU B CBETY, MM, 2;
d — mmameTp nmpoBoNOKM, MM, 1,2.

[TonOupaeM THIOBYIO TUIOCKYKO CETKY CO CIEAYIOIIMMH TEXHHUYECKUMHU
XapaKTEPUCTUKAMH:

nmpuHa ceTkd (B) — 3130 mM;

BbIcOTA ceTKU — 2130 MM

Macca ceTku — 204 Kr.

[Totepu Hamopa B cetke h, mpurumaem 0,1 m.

JluameTphl TpyOOTIPOBOIOB, IPUHUMAEM CTATBHBIE TPYOBI:

— I caMOTeYHBIX BOoaoBoA0B d=500mm; v=0,91 m/c; 1-1000=2,2;

— J1s HartopHBIX BoaoBoaoB d=300mm; v=2,51 m/c; 1-1000=3,9;

— s BcachiBaromux BoaoBoaoB d=500mm; v=0,91 m/c; 1-1000=2,2.
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3 Pac4yer ¥ npoeKTHPOBaHHE HACOCHBIX CTAHLIMI

3.1 Hacocuast cranmus I moarema

Hacocnas cranus | mogsema (HC-I) 3abupaet BoIy U3 UCTOYHHMKA M TTOIAET
€e Ha OYHMCTHBIE COOPYKEHHSA, OTHOCHUTCA K COOPYKCHHAM II€PBON KATETOPHH
HagexxHoctu (CI131.13330.2012).

TpeOyembrii Harop HacocoB HC-I mpu momaue BOABI HA OYHCTHBIC

COOPY:KEHUS OTIpeIesisieM 1o opMmyIie

H=H,+h, _+h, +h +1,M, (3.1)

rae H; — reomeTpudeckas BbICOTA TIOTLEMA BOIBI (PA3HOCTh OTMETOK YPOBHEH BOIBI
B CMECHUTENIE OUYMCTHBIX COOPYKEHUH U UCTOUYHHUKE), M;

h,. — morepm Hamopa BHYTPH CTaHUMH (TIPEABAPUTEIIEHO TPUHUMAIOTCS
paBHBIMH 1,5-2 M), M;

h;,x — moTepu HaTOpa Ha BojOMEpe (MPEABAPUTENHHO MPUHUMAIOTCS PABHBIMU
0,5-1,5 m), m;

h,, — moTEepW Hamopa B HANOPHOM TPYOOTIPOBOZE, M; | — 3amac Hamopa Ha
W3JIUB.

['eomeTprueckas BhICOTA TTOABEMA BOABI Hp ompeneneHa nmpu MUHWUMATBHOM

PAcCYCTHOM YPOBHC BOJAbI B UICTOYHHUKE U COCTABUIIA.

H,=Z.~Z.,=149,2-130,5=18.7 w, (3.2)

rae Z,,— OTMETKA BOJ03a00pa;
7o — OTMETKA OYHUCTHBIX COOPYKEHHUM.
[lotepu Hamopa B HamopHoM TpyOompoBoge D=300 wmM mnipm

nbe3oMerpudeckoM ykinone 1000-1=3,9 m/km:
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o ymHe h, ;=1000 1-1=3,9:1,095=4,27 w;
TpeOyeMbIii HAITOp HACOCOB COCTABHT:
H=18,7+2,0+0,5+4,27+1=26,47 m.

[Ipuaumaem wHacoc mapkum J[ 1250-65 (2 pabGoumx, 1 pesepBHBINH) CO
CIIETyFOITUMH TEXHUIECKUMH XaPaKTEPUCTUKAMH:

MOIIHOCTH 3JiekTpoasurarens — 200 kBr;

gacToTa 060poToB — 960 MUH';

nuaMeTp padodero koueca — 460 M.
3.2 Hacocuast cranuus 11 moaxrema

Hacocnas cranums Il nmogseMa nogaet BOIy W3 pe3epByapOB YMCTOW BOIBI B
BOJOTIPUEMHYIO CETh TTIOTPEOUTETIS.

TpeOyemsrii Hamop ©HacocoB HC-II mpu momade BOABI TIOTPEOUTEIIO
onpeiensieM 1o Ghopmyrie

H=H,+h,, +h (3.3)

M

Ww.H 2 >

rae H; — reomerpudeckas BbICOTa TTOIEMA BOJIBI (PA3HOCTh OTMETOK YPOBHEH BOIBI
B PUB u Bb);

hy, 5. — TIOTEpH HaMOpa BO BCACHIBAIOIIEM BOJIOBOJE, OTIPEACIIAeTCs TI0 hopmyire

h,, =1-i=75-22/1000=0,165x, G.4)

rae / — miMHA BCaChIBAIOIIETO BOIOBOAA, MpuHMMaeTcs ot 30 mo 100 m.
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h,, ; — moTepu Hamopa B HaropHoM BogoBoAe ot HC Il no BB, onpenensiercs mo
(opmyne
hW.H :hw+zhl7 (35)

rae ) h;— cymma moreps 1o JUIHHE;

h,, — moTepu Ha 3aABWIKKE, OTIPENETAOTCS 110 hopmyre

h,=¢

2 2 2 2 2
v :2’25‘[2,211 L2211 L1I8 1,005

=0,615 M, (3.6)
2.q 981-2 19,62 19,62 19,62

TAe TPUHATHI Clieaytomuye Ko3()PUIMEHTs HA MECTHBIE COTIPOTHUBJICHUS. TIEPEXO/T
pacmupsiromuiics — ¢=0,25; moBopoT — £=0,5; OTBETBIICHHE TIPU TIPUCOCTUHCHUH —

&=1,5. Cymmapnsiii K03 HUIIMEHT HA MECTHBIE COMPOTUBIICHHSA COCTaBMI ¢=2,25.

> h =Y 1-i=(850-3,9/1000)+(725-11,247/1000)+(755-3,686/1000) + (650-2,581/1000)
> h =1593x;

h,,=1593+0,615=1655u.

O06wem BogoHanopHo damran; Wpg=1214,99 M3, npuHuMaeM auametp D=10

M, TOTJa:

4. W 4.1214,99
= > = = 5.5Mm.
7D 3,14-10

>

Hy

Pazmepnr 0aka: HxD=15,5x10 m.

Bricora BogoHanopHo OanrHu:

Hy=2,,-2,+H, +Zh0m-85’ (3'7)
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rae 7, — OTMETKA 3eMJii y motpedoutens, 146 m;

75 — OTMETKa 3eMiii B Mecte pacrionoxkenus Bb, 147 m; H; — cBOOOIHBINM
HArop HaJ HOBEPXHOCTBIO 3EMIIU;

Y hy 56 — CyMMa moTEph Harmopa B y4acTKax CeTH 1o HampasieHuio oT BB mo
TTOTPEOUTEIS.

H, =4-(n,-1)+10=4-(5-1)+10 = 26,

TJA€ N — YKCJIO dTakew 3manus (5 3T.).

> Bypos =45-7,96/1000 = 0,358,

[Tpuaumaem crampHOM TpyOOoTpoBoa oT BB mo cetw, mpu pacxone 60,79 m/c:
JiHA Bogosoaa /=45 m, d=200 mm, v=1,13 m/c, ykion i-1000=7,96.

OtmeTtka ypoBHs Boabl B Bb onpenensercs kak:

ZBE

yp.600bL omuM. 3eM.

=H ,+Z%  +H,=2736+147+155=18986m. (3.8)

_ —BF PYB  _ _ _
Hr =7 +7Z =189,86 —140 = 49,86.m. (3‘9)

yp.600bL yp.600bL

Tpeodyemsrii Harop HacocoB HC-II:
H=H,+h, +h, =4986+0,165+16,55=6657 M,

[Ipunumaem nacoc mapku I 1250-125 (2 paboumx, 1 pesepBHBIX) CO
CIIETyFOITUMH TEXHUIECKUMH XaPaKTEPUCTUKAMH:

MOIIHOCTH 3JiekTpoasurarens — 1200 kBT;

wacToTa 060poTos — 1450 MuH"';

mraMeTp padbodero kojeca — 535 M.
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4 PacyeTr U NpOeKTHPOBAHHE CTAHINIT BOJAOTIOATOTOBKHU

TpeOoBaHMa K KayecTBY IMUTHEBOM BOJBI U €€ XMUMHUYECKUW W CAHUTAPHO-
OaKTEPHONOTMIECKUI aHAITM3 — OCHOBHBIE MCXOIHBIC JTAHHBIE T TIPOCKTUPOBAHUS

COOPYKEHHI BOJOTIOATOTOBKH — TIPUBEACHBI B Ta0HIIE 1.

[IpouszeooumenbHocms 6000NPOBOOHBIX OYUCHIHBIX COOPYIHCEHUI

BoaonpoBoaHbBIE OUYUCTHBIE COOPYKEHUSI PACCUUTHIBAIOTCS HA PABHOMEPHYIO
padoTy B TeueHWEe CyTOK. Pacxom Bompl, 00padarbiBaéMOW HAa OYMCTHBIX
COOPYKEHUSX, AOKEH YYUTHIBATH PACXOJ BOJBI, MCTIONB3yEeMOW HAa COOCTBEHHBIC
HYKIbl BOJOOYMCTHOW CTAHLIMK (TIPOMBIBKA (DPUITBTPOB, TIEPUOIMYECKAA CAHUTAPHAS
OYMCTKA OCTaJbHBIX COOPY)KEHWH), W JOTIOJHUTEIbHBIM pacxox BOABI Ha
MOIOJIHEHUE MPOTUBOIIOKAPHOTO 3araca.

Pacuetnsiit pacxon Boabl Q. M3/CyT, MOCTYNAOMIEXd HA BOAONPOBOIHYIO

CTAHIIAIO HAXOIUM TI0 opMyIie:

Qe =0y + D> 4.1)

rae Quox — PacyeTHBIM pacxo[ BOJBI HA MOKAPOTYIIEHUE HACEIEHHOIO MyHKTAa U
MPOM. NPEAPUATHS;

IIpon3BOAUTENBHOCTD COOPYKEHUNA BOIOMIOATOTOBKHU COCTABUT:

O, =277511+3693,6 = 31444,7 M/CyT.

PacueTtHsIit yacoBOM pacxon;

oc
Y

31T 13102 M,
24
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CexyHOHbBIA pacxon;

oc
cex

_ 13102 363,9 J1/c.
3,6

>

Buvibop mexnonocuueckoii cxemvi 000n0020MOBKU

CocTaB COOpYKEHHM TIO OYUCTKE TMPUPOAHOW BOIBI ONPEAEIACTCA B
3aBUCUMOCTA OT Ka4yecTBa BOABI B MCTOYHHMKE BOJOCHAOKECHHA, TPEOOBAaHMH K
KauyecTBy nmurbeBoM Boapl cormacHo CanlluH 2.1.4.1074-01, a Takke
TIPOM3BOJIUTEIHLHOCTH COOPYKEHUIH. BBIOOp TEXHOIOTHM OYMCTKHA OCYIHECTBIAETCS
B cootrBeTcTBUU ¢ pekomeHaaumsamu CIT 31.13330.2012. [IpuaumaeM clieayrOIIyro
TEXHOJIOTUYECKYIO CXeMY 00PaOOTKH BO/IBI:

00paboTKa THIOXJIOPUTOM  HATPUS JUIA  yJAJEHHUS  OPTaHAYECKHUX
3arpsS3HEHHN, OOYCIAaBIMBAIONIMX IBETHOCTh BOMBI, a TaKkKe OOJIE3HETBOPHBIX
OakTepuii 1 MUKPOOPTAaHU3MOB—> 00pPa0OTKA KOAryJTHTaMHU U (DITIOKYISTHTAMHU IS
arperaryii TOHKOJIMCTIEPCHBIX M KOJIJIOWIHBIX B3BEIICHHBIX BEMIECTB M CHMKCHUSA
3MEKTPOKHHETUIECKUX CHIT OTTATKUBAHUA—> XJI0TTbe00pa3OBaHNE
CKOArylMMpPOBAHHBIX  YAaCTHI[ JUIA TONYYSHWs  YCTOWYMBBIX  arjioMepaToB
B3BEIICHHBIX BEHIECTB M OPTAaHMYECKHUX TMPUMECEH —> PEareHTHOE OCBETIIEHHUE B
OCBETJIUTENIAX C B3BEIICHHBIM CJIOEM OCaJKka —> CKOpoe (umbpTpoBanue —>

o0e33apakMBaHUE TUTIOXJIOPUTOM HATPHA.
4.1 PacyeT TeXHOJIOTHYECKUX IAPAMETPOB COOPYKeHHH

Peazenmuoe xo35ticmeo

OnpenensieM J03bl PEareHTOB.

B kadecTBe KoarynsHTa npuHUMaeM cepHOKUCTBINA amoMuHui Al,(OH);-Cly,.
Jlna oOpabOTKM LBETHBIX BOJ J03a KOAryJITHTa MO O€3BOAHOMY TIPOAYKTY

M, MT/11, HaxoauMm 1o hopmyIie
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I, =4JI] =413 =14,4 Mr/m, (4.2)

rae 1| — uBeTHoCTH, Tpa., 35.
IIpu conep:kaHuy B BOAE OJHOBPEMEHHO B3BEIICHHBIX BEIIECTB U LBETHOCTHU
MPUHUMAETCS OOJbINAs J103a, OMpPEIeNIEHHbIX 1o ¢opmyne. [lpuHuMaem nosy,

pasHyro 35/2=17,5 mr/n.

Pacmeopnuiii yzen

B ero cocraBe 0ak ¢ MemIanTkod Ha BEPTHUKAIBHOW OCH, LMPKYJISALAOHBINA
HAcOC, pAacXOOHBIM Oak, [03aTop W IAOKEKTOp I pa30aBlIeHWs W BBOJA
dbmoxymsuTa «[Ipaecronay.

PaGouas eMKOCTh 0aka MEIIANKK cocTaBiaaeT 1,2 M° mpu oOmmel eMKOCTH 2
M>. Baku KBajpaTHele B IUIAHE /U YMEHBIICHHS OOPA30BAHHMA BOPOHKH MPH
BpAIIIEHUH PacTBOPA.

Cxopoctes Bpamenus Bana coctasisier 1000 o6/mun. Ban ocHamieH aBymst
nonactaMu pasmepoM 60x100 MM, MOHTHpYeMBbIX noA yrioM 10° Kk BepTUKaIbHOU
OCH.

BHyTpeHHME ¥ Hapy)KHbIE CTEHKM Oaka, BaJl M JIONMACTH MEIaJKH
o0pabarpIBatOT HUTPOIMANBIO IO Tird Tanesomy TpyHTY (I'OCT 4056-63).

Opnna MenIajiKa MOXKET o0ecTieYnTh OYHUCTHYIO CTaHLIMIO

MPOU3BOAUTEIIBHOCTh KOTOPOM PaBHa:

.24.1000  6-24-1000
q. _ =8228.6:° / cym,
i 17,5 (4.3)

QO.C. =

rac qy — MpoOru3BOAUTCIIbHOCTD MCIITAJIKH B KI/4.
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