MunucTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKON 00acTu
I'ocynapcTBenHoe OroKeTHOE MPO(PECCHOHATBHOE
00pa3zoBaTeNbHOE YUpExKICHHE
«lOxkHO-YpajbcKknii rocyapCcTBeHHbIH TeXHUYECKHI KOJLJIeIHK»

METOANYECKHE PEKOMEHIAIIUN

IO BBIMOJIHCHUTO MMPAKTHYCCKHUX pa60T

IIM.01 Pa3zpabdoTka TeXHOJIOrHil 1 NPOEKTUPOBAHUE IJIEMEHTOB CHCTEM
BOJIOCHA0KeHNS U BOJOOTBEICHUS
MJIK 01.01 IlpoekTHpoBaHHe 3JI€MEHTOB CHCTEM BOJ0OCHADKEHUA

Tema 3.1Hapy:kHble ceTH BOAOCHAOKEHUSA

JJIA CIICIHMAJIbHOCTH

08.02.04 BopmocHa0xeHHUE U BOLOOTBEICHIE

(YueOusrii man 2020)

Yensgouuck, 2020



AKT COTI'VIACOBAHUA

HA MeTOAUYeCKHE PEKOMEH/IAIUN 10 BHINOJIHEHNIONPAKTHYECKUX padoT
no teme 3.1 Hapysxkubie ceruBogocHatd:xxkenus [IM.01 Pazpadorka TexHOJ0ruid u
NPOEeKTUPOBAHUE IJIEMEHTOB CUCTEM BOJOCHAOKEHUS U BOJ0OOTBECHUS,
pa3padorannbix npenoaasaresgem I'BIIOY HO:xHo-Ypajiabckoro
roCy1apCTBEHHOI0 TeXHU4YeCKoro kosuiemxa FOcynosoi JI. B.

Meronnueckre peKOMEH IalliY 10 BBIOJHEHUIO MTPAKTUYECKUX padboT Mo Teme
Hapy>xxubie cetnBogocHabxkenust [IM.01 PazpaboTka TeXHOIOTHI U TPOEKTUPOBAHUE
AJIEMEHTOB CHUCTEM BOJOCHA0KEHHS M BOJOOTBEJEHUS,pa3pabOTaHbl B paMKax
OporpaMMbl  MPO(ECCHOHATBHOTO MOAYJIS, SBIAIONIETOCS YacTbl0  IPOrpaMMbl
NOATOTOBKM CHELMAJIUCTOB cpeaHero 3BeHa B coorBerctBuuc @OI'OC 1o
cnermanibHocT  CIIO  08.02.04 BopgocHabkeHne M BOIOOTBEAEHHE 0a30BOM
MOJIFCOTOBKM B YaCTH OCBOEHMSI OCHOBHOT'O BHJIa MPO(ECCUOHATBHON IESITeIbHOCTH
(BAIT): Pa3paboTka TEXHOJOTHMH W  MPOEKTUPOBAHUE DBJIEMEHTOB CHUCTEM
BOJIOCHA0KEHUSI W  BOJOOTBEJEHUSM COOTBETCTBYIOUIUX MPO(heCcCUOHATBHBIX
kommeteHiui (I1K).

Hacrosdmue Merogudyeckue pPEeKOMEHIALMHU I10 BBIMOJHEHHUIO INPAKTUYECKUX
paboT NpeaCTaBIAIOT COOONM MHIMBUYaJbHbIE IPAKTUUECKUE 3aJaHUs U CIIyXKaT JJIs
3aKpEIUICHUs Y CTYJEHTOB CIELHAIBHBIX 3HAHUW M yYMEHHUW IIPU ONPEIEICHUU
pacueTHBIX pPacXoOJOB BOJbl Pa3IMYHBIMU KaTErOpPUSMH BOJONOTPEOJICHUsS U
BBIIIOJIHEHUU TUAPABIMYECKOTO pacyeTa CEeTeu.

B Xxone BbINONHEHUA CTYJEHTAMHM IPAKTUYECKUX 3aJaHUN OCYLIECTBIAECTCS
oOyuyeHue MPUMEHEHUIO TOJYYEHHBIX 3HAHMUW M yMEHHUH, MpHoOperaeTcs
NpPaKTUYECKUH OMNBIT NPU PEIICHUH KOMIUIEKCHBIX 3a/ad, CBA3aHHBIX cO cdepoit
npoeccuoHanbHOM NeSITETbHOCTH OYIyIIUX CIEITUATNCTOB.

MeTtoauueckne peKOMEHIalliy 1O BBIIOJHEHHUIO MPAKTUYECKUX paboT Mo TeMe
Hapyxnbie cetm  BomocHaOGxkenuss [IM.01  PazpaGotka  TexHolOTW |
IPOEKTUPOBAHUE  3JEMEHTOB  CHUCTEM  BOJOCHAOXXEHUS U BOJOOTBEICHHUS
COOTBETCTBYIOT YCTAHOBJIEHHBIM TPEOOBAHHUSIM U MOTYT OBITH PEKOMEHIOBAHBI IS
MCIIOJIb30BaHUs B y4eOHOM IpoIIecCeE.

«ApxurekrypHas  Macrepckas
A.A. Mapkiurerep



HOACHUTEJIBHAA 3AIIMCKA

Metoauyeckre peKOMEHAAIMU MO BBIMOJHEHUIO IPAKTUUECKUX paboT moTeme
3.1 Hapyxusie ceru BogocHaOxkenus MJIK 01.01 TIpoextupoBaHHE 3JIEMEHTOB
CHUCTEM BOJOCHAOXKEHUS, MpeIHA3HAYCHBI JJIsI OOyYaroNIUXCs MO CHEIHAIbHOCTH
08.02.04 BonocHabxeHre U BOJOOTBEICHUE.
[TpakTryeckue 3aHATHS SIBISIOTCS BaXKHBIM dJIEMEHTOM yueOHOro mpoiiecca. B
XOJI¢ BBIMOJHEHUSI TIPAKTUUECKUX padoT o0Oydarluecss CHUCTEeMAaTU3UPYIOT H
3aKPEIUISIOT TOJIyYEHHBIE TEOPETUUCCKUE 3HAHUS, PA3BUBAIOT MHTEIIEKTYaJIbHBIC U
npodeccuoHaabHble yMEHHs, (OPMHUPYIOT JJIEMEHThl KOMIMETCHIUNA OyIyImx
CIIEIUAJIUCTOB.
Mertoauyeckne  peKOMEHJAMM  TpeJHa3HAuYeHbl  JJIi  OpraHu3alluu
BBITIOJIHEHUS TIPAKTHYECKUX paboT 1o Teme HapykHbie ceTh BOJTOCHAOKECHHUS.
[Tporpammoii [IM.01 Pa3pabGoTka TEXHOJOTHI W MPOEKTUPOBAHUE JIEMEHTOB
CUCTEM BOJOCHA0XEHUSI M BOJIOOTBEICHHS MPEAYCMOTPEHO BBIIIOJIHEHHE 6
NPaKTHYECKUX paboT, HaNpaBiICHHBIX HA (GOPMHUPOBAHUE IJIEMEHMOE C1E0YIOUAUX
KomnemeHuui.
OK 1. Beibupats crocoObsl pemeHus 3aaad  MpodhecCHOHAIBHOM
NEeATENIbHOCTH, TPUMEHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM
OK 2. OcymecTBisaTh MOWCK, aHaIU3 W HUHTEpIpeTanuio uHOOpMaIuy,
HEO0OXOAMMOM ISl BRIMIOTHEHUS 337124 MPOodeCCUOHANBHON e TENHHOCTH
OK 3. [InanupoBath M peasn30BBIBATH COOCTBEHHOE MpPO(EecCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE
OK 4. PaGoraTh B KOJJIEKTHBE U KOMaHJE, 3P(HEeKTUBHO B3aMMOICiCTBOBATH
C KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMHU
OK 7. CopeiicTBOBaTh COXpPaHEHUIO OKpY>Karonien Cpeabl,
pecypcocOepexxeHuto, 3p(PEKTUBHO TEMCTBOBATh B UpE3BBIYAMHBIX CUTYAIHIX
OK 9. HUcnonb3oBath UHPOPMAIITMOHHBIE TEXHOJOTUH B MPO(ECCUOHAIBHOM
NEeATeNbHOCTH

OK 10. [Tonb3oBarbes mpodeccuoHaIbHON JOKYMEHTAINE Ha
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roCyJIapCTBEHHOM M MHOCTPAHHOM SI3bIKE

[1IK 1.1.TlpuHuMath y4acTue B MPOEKTUPOBAHUU IJIEMEHTOB CUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEICHUS

[IK 1.2. Onpenensite pacy€THBIE pacXOIbl BOJIbI

I1K 1.3. Pa3pabaThiBaTh TEXHOJOTUYECKHE CXEMbI OUUCTKH BOBI U
00paboTKH 0CaIKOB

I[IK 1.4.Ilpou3BoauTh pacyeTbl JJIEMEHTOB CHUCTEM BOJOCHAOXKEHUS U
BOJOOTBEICHUS

I[IK 1.6. Onpenenstb, aHAIU3UPOBATh MW  IUJIAHUPOBATH  TEXHHUKO-
PKOHOMUYECKHUE TTOKa3aTeIN CUCTEM BOJIOCHA0KEHMS M BOJOOTBEICHHUS

[IK 1.7. YcraHaBiIMBaTh COOTBETCTBUE IIPOEKTHBIX  PEUICHUU
PUPOIOOXPAHHBIM TPEOOBAHUSIM.

YMeHuu:

— YUTAaThb W BBIMIOJIHATH YEPTEKH HIEMEHTOB CHUCTEM BOJOCHAOXKEHUS H
BOJOOTBEICHUS;

— paboTaTh C HOPMATUBHBIMHU JIOKYMEHTAMU U KaTaJIOTaMH, OCYIIECTBIIATH
MTOMCK HEOOXOIMMOTO 000PYyI0BAHUS;

— COCTaBJISITH BEIOMOCTH U crHenupuUKaiy 00OpyJAOBaHUS U MaTepUaJIOB,
AJIIEMEHTOB MPOCKTUPYEMBIX CHCTEM BOJIOCHAOKEHHS M BOJIOOTBEICHMUS,

— BBINOJHATh U O(QOPMIISITH pacUEThl MPOEKTUPYEMBIX AJIEMEHTOB CHCTEM
BOJIOCHA0XEHUS U BOJOOTBEICHUS;

— MOJB30BaThCA PACUETHBIMU MIPOTPaMMaMu;

— TIPUMEHSTH  COBPEMEHHBIE  TEXHOJIOTUM  CTPOUTENBCTBA  CUCTEM
BOJIOCHA0KEHUSI U BOJIOOTBECHNUS,

— HCIOJIb30BaTh WH(GOPMAITMOHHBIE TEXHOJOTUM TPU TOAOOpPE M TOUCKE
HE00X0AMMOT0 000PYy/T0BAHHS;

3HaHUU:

— OCHOBBI TPOCKTUPOBAHUS U KOHCTPYUPOBAHUS,

— COCTaB M MOPSAOK pa3pabOTKU MPOESKTHOU TOKYMEHTAIIUH;



— crpouTtenbHbie HOpMbl U nipaBmia (CHullsr);

— TEXHOJIOTHIO BBIMOJHEHUS! CTPOUTEIILHO-MOHTXHBIX PaboT;

— TepelIoBbIe TEXHOJIOTUU U COBPEMEHHOE 000PYI0BAHHUE;

— OCHOBHBIE THUJPOTEXHHUYECKUE COOPYKEHHUS, HCIOJIb3yEMbIE B CHUCTEMax
BOJIOCHA0KEHUS U BOJIOOTBEJICHUS.

Ilepeuenb npakTHYeCKUX padoT

No KonnuecTBo
HanmenoBanue
paboThI 4acoB
1. Ornpenenenue yaeabHOr0 BOJAONOTPEOICHUS 2
2. OnpeneneHue pacu€THBIX PACX0d0B BOJIbI 2
3. Pexxum BogonoTpeOieHus: B TEYEHUE CYTOK 2
4, Pacuér BogonamnopHoii 6amHu 1 pe3epByapOB YHCTOU BOJIBI 2
d. ['mppaBauueckuil pacdy€T TYNIMKOBOW CETH 3
6. ['mppaBauueckuil pacdyeT KOJIbLIEBOW CETH 4
15

Conep:xxanune oT4yéTa M TpeOOBaAHUSA K €ro 0pOpMIICHUIO
1.  OtuéT no mpakTHU4eCcKou paboTe BBHITIOIHIETCS B COOTBETCTBUH C TPEOOBAHUSIMHU
nerctByromux cranaapros (I'OCT).
2.  Otuér BKIIOYAET B ceOS paslenbl, OTPaKAIOIIME BCE HSTallbl BBITOJTHEHHS
paboTHI.
2.1. Homep, Ha3BaHME U 11€TH PAOOTHI.
[ens paboThl OTpaXka€T OCHOBHBIE 33/1a4U TEOPETUUECKOTO TUTaHA B IAaHHOH padoTe.
2.2. PacuétHoe 3amaHue.
Kaxxnpiii sTan pacuéra NOKEH MMETh CBOM MOA3aroJIOBOK, NMPUBOJAUTCS pPacyETHAs
cxema (Tpu HEOOXOUMOCTH ), HICXO/IHBIE TJAHHBIC, pacu€THBIC (POPMYITBI, PE3YIHTATHI
pacy€ToB B BUJE TaOJIUIIBI.
3. TI'paduueckas dacte oTuéTa (CXEMBI, TaONWIBI, AWATPAMMBI, TpPaPUKH)
BBITIOJIHSIETCS KapaHJalloM C TPUMEHEHUEM YePTEKHBIX HHCTPYMEHTOB.

4. Kaxpgas otuerHast paboTa JOKHA OBITh akKypaTHO odopmiieHa W BJIOXKEHA B



nanky ¢ ¢gainamu. OT4eT MOKHO BBINOJHATH B PYKOIIMCHOM BapHaHTE WU C IpUMeE-
HeHnueM IIK. IlepBbiii (pailn B manke JOJMKEH COAEPKATh TUTYJIbHBIA JUCT YCTaHOB-

JeHHoro oopasua (npuioxenue A). Kaxxgas oruetHas padora

MOJIMMCBIBACTCS MPEIOaBaTeNIeM Mocie e€ 3alluThl U XPAHUTCS B MAaIKe y CTYJCHTA
710 KOHIIA TEKYyIIEro ceMecTpa. B KoHIle ceMecTpa CTyACHT 00s3aH cIaTh MamKy co
BCEMH, IIOJMUCAHHBIMU IMpernojaBaTesieM, paboTaMH | TOJAYYUTh 3a4eT [0
MPAKTUYECKUM paboTaM 3a ceMmecTp. 3adeT MO MPAKTHYECKUM padoTaM 3a CeMEeCTp

CTAaBUTCA IIPpU HAJINYUHU B MMAITKE BCCX OTUCTHBIX pa60T, IMPOBCACHHBIX B I'PYIIIIC.

Kpurepuu oueHuBaHus:

- OIICHKA «OTJIUYHO» BBICTABISIETCS 00ydYaromemMycsi 3a padoTy, BBIIIOJHEHHYIO
6e301100YHO, B TOJIHOM 00BEME C YUETOM PAIIMOHATBHOCTH BHIOPAHHBIX PEIICHHI;

- OILICHKA «XOPOIIO0)» BBICTABISETCS 00yyaromeMycsi 3a paboTy, BBIIIOJIHEHHYIO
B MIOJIHOM 00BEME C HEJJ0UETaMU;

- OIICHKa «YyJOBIIETBOPUTEIHHO» BBICTABISIETCS oOOydamoleMmycs 3a pabdory,
BBITIOJTHEHHYIO B HE MOJHOM o0beme (He MmeHee 50% MpaBUIIBLHO BBIMOJTHEHHBIX
3a/1aHU# OT 00IIero o0beMa paboThl);

- OIICHKa «HEYAOBIIETBOPUTEIHLHO» BBHICTABISIETCS OOywaromemMycsi 3a padory,
BBIMIOJTHEHHYI0O B HE TOJHOM o0beme (MmeHee 50% TNpaBMIIBHO BBIMOJTHEHHBIX

3aJlaHuii OT 001Iero oobemMa paboThl).



INPAKTHYECKAS PABOTA Nel

HA3BAHUE ITPAKTUYECKOM PABOTBI:OIIPEJEJIEHUE YJIEJIbHOT'O
BOAOIIOTPEBJIEHUA

Heas pabGorbi:onpenenuTs YIEIbHOE BOJONOTPEOJICHHE, CPEAHHE CYTOUYHBIE H
MaKCHMaJIbHbIE CYTOYHBIE PACXObl BOAbI HACEIEHHOTO MyHKTA!

a) Ha X035 UCTBEHHO-TIUTHEBBIE;

0) MOJTMBOYHBIE;

B) IPOU3BO/ICTBEHHBIE;

I') IyLIEBbIE;

J]) IMPOTHUBOITIOKAPHBIC HYKbI.

3Hanus (akTyanuzamnus):
— yIeNbHOE BOAONOTpeOIeHne, KaTeropuu BOAONOTPEOICHUS.
yYMEHHusi:
— paboTaTh ¢ HOPMATUBHBIMU JOKYMEHTAMU;
— BBIIOJIHATL M O(QOPMIIATH pacyeThl MPOEKTUPYEMBIX JIIEMEHTOB CHUCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMHUHBI U TTIOHATUSA

B ropogax u HacenmeHHBIX MyHKTax BoJa HEOoOXoaWMa sl XO3SHCTBEHHO-
MUTHEBBIX, CAHUTAPHO-TUTUCHWYECKNX W TMPOTHUBOIOKAPHBIX IeNeil, a Ha
MIPOMBITIVICHHBIX MPEANPUITHIX — ISl TEXHOJIOTHUECKUX HYXK]I.

Yoenvrnoe 6ooonompebnenue — o0beM BOJbI, MOJABAEMbIA MOTPEOUTENIO B
WHTEPBAJI BPEMEHH WJIU Ha €IMHHUILY TTPOTYKIIUH.

Pacuetnblii (cpeaHuil 3a TOJ) CYTOYHBIH pacxojJ BOABI Ha XO3SUCTBEHHO-
NUTLEBBIE HY Kbl HACEIEHHUs, MS/CYT, ONpe/ensieTcss B 3aBUCHMOCTH OT PaCUETHOIO

qucIia )KUTeNIe 1 HOpM BOJIONOTPEOICHHUS.



Hopmy Bonmonotpebienus onpenensitor mo CHull 2.04.02-84* B 3aBucuMoOCTH

OT CaHUTAPHO-TEXHUYECKOTO0 00OpYIOBaHMs 3AaHHM, a TaKke OT reorpaduyeckoro

MECTOPACIIONOXKEHUS 00BEKTa BOIOCHAOKEHHS.

B MNPUBCACHHBIC HOPMBI BKJIIOYCHBI pPacxodbl BOALI Ha XO03SIICTBEHHO-

IMUTHEEBBIC 1 KOMMYHAJIBbHBIC HYXXIbI JKUTEIJICH HE3aBUCUMO OT TOro, rac nmpoucxoanT

pacxoaoBaHUEC BOAbI — B JXWJBIX JOMaX WA O6H.I€CTBCHHBIX 3OaHUAX. bonbmue

3HAYCHUS PaCX0a0B (B npeaciiax yKa3aHHbIX HOpM) CICAYCT IIPUHUMATDL HJISI FOKHBIX

paﬁOHOB, a MCHbIINC — JIJII CCBCPHBIX.

IHopsinok BbINOJHEHHS PAOOTHI:

1.

2
3.
4

ol

Br1OpaTh HOpMY BOJOMOTPEOICHUS HA OHOTO JKUTEISA B CYTKHU (y JI/CYT.
Paccuurate uucno xuteneit N.

PaccuuTaTh 3HaYCHUS CPEIHECYTOYHOTO PacXo/ia.

PaccuutaTth pacxompl BOABI B CYTKM HauOOJBIIETO ¥  HAMMEHBIIETO
BoAONOTPeOIEHHS, Qcyr.1,M%/CYT.

Br16paTh k03 PULMEHT CyTOUHON HEPaBHOMEPHOCTH BogonoTpedneHust Keyr.
PaccuuTaTh 4acoBblE PACXOIBI BOABI (y, M/4.

Paccunrate ko3 duimeHT yacoBol HEpaBHOMEPHOCTH BopomoTpedneHus K.

[TomryueHHbBIE TaHHBIE 3aHECTH B TaOIUITY 1.

Ta6muma 1 - Pacxo Boasl Ha X035HCTBEHHO-IMTHEBBIC HYXKIbI HACCIICHUS

Crenenp | Pacuer- | Hopma |Cpemne{ Koad- Pacxon Boael B| Heyurén |Pacuérnbiii| Ky
onaro- HOE BO/O- | cyTou- | ¢unueHT [cyTku Haubonb{  HbIE pacxon | waxc
yCTpOIi- Koi-BO | moTped | HBIA | cyTouHoil |miero Bomomot-| pacxombl, | Quakc.cyr,
CTBa JKUTETIEH Hal |pacxon| Hepas- pebneHus 5% ot M3/cyT
3JaHMI N, gen &uTe- | Qeyrepr | HOMep-  |Qeyrmaxes MY/cyT| Qeyrmaxe,
ns,q, |M¥eyr| moctm. m3/cyT
1/ CyT KcyT.MaKc
8. Paccumrath pacxos BOJBI Ha TIOJUBKY YIIHII M 3€EHBIX HACKICHUNH Qpoy -

9.

Paccunrath pacxoa BOABI Ha XO03SMCTBEHHO-TIMThEBHIC HYXXIbI pa60‘-II/IX

MIPOMBIILJIEHHOTO MPeaNnpuaTusi. Pe3ynbTaTel pacu€ToB CBOJUM B Ta0OIUILy 2.




Ta6numna 2 - Pacxo BoJbl Ha X035IMCTBEHHO-IUTHEBBIC HYX bl pA0OYMMU 3aBOJIA

Kon- Koma-Bo
Hopma Pacxon Bogibl,
Hanmeno- | 20 paboratompx 1o BOJIO-TTO- Me/em
pabo- | Kom- CMEHaM, 4e Pacxon
BaHHUE Tpeo-
TaroIl- BO BOJbI,
npeanpus- [ MO JICHUS Ha 3/
THS I 1|l 1 yen B | I | M/eyT
CyTKH,
CMEHY, T
yell
«rOPSTYnECH|
nexa
«XO0JIO-
HBIEY»
nexa
HUroro:

10.PaccunTaTh pacxoj BOAbI HA NyIIEBbIE HYXK/IbI.

Ta6muma 3 - Pacxos BoabI Ha TyIIEBBIC HY Kb

Ko-go Kom-Bo | Kom-Bo Pacxo BOIBI
nosnb3y | wemHa l | Kom-Bo
Haume- pabora- fomix e Iy
HOBaHHE CMmena | romux B ox Z o BB}IIX ce Ha 1 B B
IpeanpHUsATHS CMEHY, 1 cezx TOK. LIIT CCTKY, | CMCHY, | CYTKH,
qen y Y ’ 1 M M3
MH, 4ei el
HanmenoBanue
NPEATPUITHS
Hroro:

11.PaccuurtaTh pacxoj BOAbI HA TyIIEHUE TOKAPOB.

12.0T1BeTUTH HA KOHTPOJIBHBIE BOPOCHI.




Hcexoonwie oannwvie:

XapakTep | [0 Creners | Ko-5o KonndecTBo pabounx M cirykaIux
Ne CTHKa Hocth |[Lmomans|6maroycr| cmeH BCETO IlonbsoBamue
Bapu- 35::%%2; Hacelie-| 3aCTpou- | poiicTBa Ha AymaMu
aHTa C-)Ta)II()H o CTB’ HUS, | KU, Ta | 3MaHWM{ | mipennp | B B nanbos- B B nanbos-
Iy10 1139 )
3MaHui yen/ra UATUN CYTKU cMeny CYTKU cmeny
1 2-3 200 20 1 2 2000 1850 860 460
2 2-3 330 25 1 3 3000 2000 1000 700
3 5-10 350 30 2 3 2700 1900 900 600
4 8-10 200 35 2 2 2600 1800 800 500
5 6-8 340 50 3 2 2400 1700 700 400
6 5-6 220 31 3 3 3100 1800 810 450
7 7-8 270 24 2 3 2800 2120 1020 760
8 2-3 250 21 1 2 2200 1750 750 450
9 5-10 270 36 3 3 2600 1980 980 680
10 5-10 330 29 3 2 2400 1840 799 433

KoHTpo/bHBbIE BONIPOCHI:

1.
2.

Hcxons,

Jlureparypa:

1. CIT 31.13330.2012 (c

3€JI€HBIX HaCaXKICHUN?

N3MCHCHHUAMU

JlaTb ompeiesieHre YIeIIbHOTO BOIONIOTPEOICHMS.

Nel,2)

N3 KaKHX JaHHBIX OIIPCACILICTCA pacxod BOIbI

HApY’KHOT'O MOKapa U KOJIMYECTBO OJHOBPEMEHHBIX MOXKApOB?

(610)

Hcxons, W3 kakux HaHHBIX ONPEAECTAETCS pacxoi BOJbI HA MOJMBKY YJIUI[ U

Ha TYLICHUE

CHull 2.04.02.-84*

Bonocnabxenue. HapyxHbie cetu u coopyxenusd. - M.: ®T'VIT LTI, - 80 c.
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INPAKTUYECKASA PABOTA Ne2

HA3BAHUE NPAKTUYECKO PABOTBI:OIPEJEJIEHUE PACUETHBIX
PACXOJIOB BO/JIbI

Leab padoThl: OIPEAETUTH PACXOAbBI BOJIBL:
a) Ha XO35UCTBEHHO-TIUTHEBBIC;
0) MOJTMBOYHBIE;
B) IPOU3BO/ICTBEHHBIE;
) 1yLIEBBIE;

}1) IMPOTHUBOITIOKAPHBIC HYKIbI.

3HaHMA (aKTyanu3anus):

— OIpEACIICHNE PACUETHBIX PACX0J0B BOJBI.
YMEHHS:

— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMH,

— BBIOJIHATH HW  OQOPMIIATH pacyeThl MPOEKTUPYEMBIX JIIEMEHTOB CHCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUHBI U ITIOHATUSA

[Tpu pOEKTUPOBAHHUH CHUCTEM BOJOCHAOKEHUS B TIEPBYIO OUEPEIb PEIIaeTCs
BOIIPOC O HEOOXOTUMOM KOJIMUECTBE BOJIBI PA3IMYHOTO Ka4eCTBA.

[lo kayecTBYy mOTpeOnsieMOM BOABI  PA3IUYAIOT YETHIPE  KATErOpUH
MOTPEOUTEIICH:

1. Xo3gicTBEeHHO-TIUThEBOE Bomomnorpediaenue. s Hero tpebyeTrcs Boja
NMUThEBOrO KaudecTBa, cooTBercTBytomass I['OCTy “Boma mnutheBas”. Ilogaua
OCYILIECTBIIAETCS KPYTJIOCYTOYHO.

2. [TIponsBoaCTBEHHBIE MOTPEOUTEIIH. Bona  umcnosb3yercs Ha

TCXHOJIOITHYCCKHUEC HYIKIbI. KauecTBo BOABI O6YCJ'IaBJ'II/IBaCTC$I TCXHOJIOI'MYCCKUMHU
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norpedHocTsMU. PexxuM momauum  Bonabl  O0YCIIABIMBAETCA PEKUMOM  PaOOThI
MPEeANPUATHUS.

3. Pacxonbpl BOJbI Ha TMOJHMBKY 3€JEHBIX HACAKICHUH U MBIThE YJHUL. IJTU
pacxopl O0yCIIaBIMBAIOTCS IUJIOMIAAAMU, OOOpPYJAOBAHUEM /I MOJIMBA U MBIThS.
Pexxum notpebienus ce30HHbIN. KauecTBO BOAbI HE perjJaMeHTUPYETCS.

4. Pacxon Ha noxapoTtyuieHre. KauecTBo BOJIbI HE perjaaMeHThpyercs. Pexxnm

PabOTHI AMU30IMUCCKU.

IMopsinok BbINOJHEHHST paGOTHI:

1. Tlo reHmiaHy HaCEJIIEHHOTO IMyHKTa OMPEACIUTh IUIOMAAh 3aCTPONKH.

2. BriOpath HOpMY BOJONOTPEOICHHUS HA OAHOTO KUTENS B CYTKH (y JI/CYT.

3. Paccumrate uwmcio xuteneit N.

4. PaccunTaTh 3HaYCHUS CPEIHECYTOUYHOTO pacxo/a.

5. Paccuurath pacxoapl BOABI B CYTKHM HAWOOJBIIETO W  HAUMEHBIIETO
BoAONOTPeOIEHHS, Qcyr.1,M%/CYT.

6. BpiOpaTh K03 (pULHMEHT CyTOUHOI HEpaBHOMEPHOCTH BoAonoTpedieHus Keyr.

7. PaccumMTaTh 4acoOBbIE PACXObI BOABI Cy, M3/4.

8. Paccumtath k03(hduIMEHT YacOoBOW HepaBHOMEPHOCTH BojomnoTpebieHus K..
[lony4yeHHsle JaHHBIC 3aHECTH B TaOIUILY 1.

Ta6muma 1 - Pacxoa Boasl Ha X035HCTBEHHO-TTUTHEBBIE HYK/Ibl HACCIICHHS

Crenenn |Pacuyer- Hopma |[Cpemne{ Koad- Pacxon Boael B| Heyurén [Pacuérnbiii| Ky
onaro- HOE BOMO- | cyTou- | ¢UIMEHT [CyTKU Hauboiabq  HbIE pacxon | waxc
yCTpOii- | KOI-BO noTped HBIM | CyTOYHOH |miero BomomnoT-| pacxombl, | Quaxc.cyr,
CTBa  pKHUTEIEH Ha 1 pacxon| Hepas- pebneHus 5% ot M3/cyT
sparnit | N, gen | sxute-ns, | Qeyrep, |  HOMep-  |Qeyrvaxe, M3/cyT| Qeyrmaxe,
g, i/cyt | M¥cyr| moctm. m3/cyT
KCyT.MaKC

9. PaccumTaTh pacxoa BOJbI Ha MOJTUBKY YJIUII U 3€JIEHBIX HACAKIACHUN Qo -
10.PaccuntaTh pacxom BOABI Ha XO3SHUCTBEHHO-TIUTHEBBIC HYXABI PadOUUX

MIPOMBIIIJIEHHOTO MPEANpUATHs. Pe3ynbTarsl pacd4€TOB CBOAUM B TaOIUILy 2.
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Ta6numna 2 - Pacxo BoJbl Ha X035IMCTBEHHO-IUTHEBBIC HYX bl pA0OYMMU 3aBOJIA

K Kou-Bo
0JI-BO Hopma Pacxox Bonpl,
u paboTaronux 1o 3
auMmeHo- | pabo- BOJI0-T10- M°/cM
Koun- CMEHaM, 4Yell Pacxon
BaHUE TalOIII- Tpeo-
BO BO/IBI,
npeanpusi- | UX B JICHUS Ha 3
CMEH M°/CyT
TUSA CYTKH, i1 1 yen B | 1 i
qen CMEHY, JT
«ropsuney
1exa
«XOJIOJI-
HBI)» IIeXa
Uroro:

11.PaccuntaTh pacxoj BOAbI HA TYIIEBbIE HYK/IbI.

12.Paccuurtath pacxoa BOAbI HAa TYIICHHUC ITOKAPOB

13.0T1BeTHTH Ha KOHTPOJIBHBIC BOITPOCHI

Ta6numa 3 - Pacxos BojsI Ha TyIIEeBbIE HYX/IbI
Kot-Bo Kon-so | Kox-Bo Pacxo BOJIBI
Hamne- paboTa- nons3y | wennal | Kon-Bo
HOBaHUE CwMmeHa | ommx B IOISHX_ /:lym;- Ilyﬂlcee-_ Ha | B B
MPEATPUATHUS CMEHY, 4 By BhIX CCTKY, | CMCHY, | CYTKH,
qer JyTia- CETKY, TOK, IIT 1 M3 M3
MH, 4el el
HaumenoBanue
NPEATPUITHS
Hroro:
Hcexoonvie oannvie:
Xapakrepu Mior- | Cremens | Komuaect KonnuecTBo pabounx u ciry:kanux
No CIHKa HOCTh |0JIaroycT- BO CMEH BCETO Hob3yromuxcs
Bapy. | PaHOHOB ) - JTylamMu
apu . Hacene- | poicTBa Ha
3aCTPOMKH, .
aHTa S TAKHOCTE HUS, 3JaHUU Npeanpus B B "Hanbox B B "anbox
o yel/ra THH CYTKH CMEHY CYTKH CMEHY
3aHUN
1 5-10 350 2 3 2700 1900 900 600
2 8-10 200 2 2 2600 1800 800 500
3 6-8 340 3 2 2400 1700 700 400
4 5-6 220 3 3 3100 1800 810 450
5 7-8 270 2 3 2800 2120 1020 760
6 2-3 250 1 2 2200 1750 750 450
7 5-10 270 3 3 2600 1980 980 680
8 5-10 330 3 2 2400 1840 799 433
9 5-10 350 2 3 2700 1900 900 600
10 8-10 200 2 2 2600 1800 800 500

[EEN
w




KoHTpoJibHBIE BOIIPOCHI:
1. Ot yero 3aBUCUT BOAONOTPEOIEHUS HACEIEHHOTO ITyHKTA?
2. UeMy paBHbl 3HAa4€HUS HOPMBbI BOJONOTPEOJICHHS Ha MNPEAUPUITHH B

«XOJOTHOM» U «TOpsYeM» Lexax?
Jlureparypa:

1. CIT 31.13330.2012 (¢ wusmenenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapysxubie cetu u coopyxenus. - M.: ®I'VIT LTI, - 80 c.
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IHNPAKTHUYECKAS PABOTA Ne3

HA3BAHUE NPAKTUYECKOM PABOTBI:PEXXVIM BOJIOIIOTPERJIEHIUS B
TEYEHUE CYTOK

Heas paGoThbi: ompenenuTh pekuMbl paboThl HacocHbIX craHuud [ u 11

nobéMa 1 rpaduk BoAONOTPeOICHUS TOPOIa B TEUEHUE CYTOK.

3Hanns (akTyanuzanus):

— Ha3zHaueHMe HacocHbIX ctaHuuiu [ u Il mogséma;

— pexuMbl paboThl HacocHbIX cTanuuii [ u Il mogbéma;
YMEHMS:

— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMH,

— BBIIIOJIHATE H O(I)OpMJIfITL PacuCThl IMPOCKTHPYCMBIX JJICMCHTOB CHUCTCM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUHBI U ITIOHATUSA
OO0mmii pacuyeTHbI pacxoa BOAbI B ropoje

Pacnipenenenue pacxona BoJIbI U3 BOJOMPOBOA MO YacaM CYTOK HAMOOJIBIIETO
BojonoTpebnenuss BeAéTcss B Tabmmie Ned. PacmpeneneHue pacxoma BOABI Ha
XO3SIUCTBEHHO-TIUTHEBbIC HYXKJIbl HACEJCHHE MpPUHUMAETCs mia KodhduimeHTa
4aCcOBOW HEPaBHOMEPHOCTH, paccUuTaHHOTO B padore Ne2, K, (cMm. mpuoxkenue 3).

CyMmMupyst pacxoapl BOABI BCEX MOTPEOUTENEH 3a Kbl Yac, MOTydaem
oOmmiA CYMMapHbIii  pPacxoJ B ropoje B CYTKH HanOOJIBIIIETO
BOJONOTPEOICHUS,BBIPAKEHHBII B METpax MW B MpOLEHTax oT cyrouHoro. Ilo

Tab.NeS ompenensieTcss HAMOOIBITUI YaCOBOM pacxoj 3a CyTKH.
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Tabmuma Ne4d  PacnpeneneHue  pacxoJoB  BOABI B Tropoje IO  yacam

CYTOKHaHOOJIBLIEr0 BOJONOTPEOICHUS

X03s1ICTBEHHO-TTUTHEBBIE 3asox CyMMapHBIi pacxon
HYXJIbl HACEJICHHSI BOJIbI

Yacer X03-NUTHEBBIE HY Kb
% ot
CYTOK 3 Texuom. 3 padouux 3
CYTOYHOTO M 3 | Hdymm, m 5 M
HYKIBI, M % OT 3
pacxojia M
CMEHHOTO

% OT
CYTOYHOTO
pacxoza

1-2

2-3

34

45

5-6

6-7

7-8

8-9

9-10

10-11

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23

23-24

Hroro 100 100

IMopsaaok BbINoOJIHEHUSI Pa0OTHI:
1. paccunTaTh CyMMapHBIN Pacxo[l BOJIbI B TOPOJE;
2. TIOCTPOUTH CTYTIEHYATHIN TpaduK BOIONOTPEOICHNUS;
3. onpenenuTh pexuM padboThl HacocHO# cTanmuu |l moabéma;
4. 0TBETUTH HA KOHTPOJIbHBIE BOMPOCHIL.
KonTpoabHbIe BONIPOCHI
1.B xakux pexumax paboTarOT CTAHIIMM U ToabeMa?
2.YKaXATEe KaTeTOPUU HAACKHOCTH HACOCHBIX CTaHIMA W WX pabouune
XapaKTEPUCTHUKHU.
Jlureparypa
1. CIT 31.13330.2012 (¢ wsmenenmsimu Nel,2) co CHull 2.04.02.-84*
Bonocuabxenue. HapyxHbie cetu u coopyxenus. - M.: ®T'VIT LTI, - 80 c.
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INPAKTUYECKASA PABOTA Ne4

HA3BAHUE MIPAKTUYECKOM PABOTBHI:
PACYET BOJIOHAIIOPHOM BAIIIHU U PE3EPBYAPOB UMICTON
BO/IbI

Heﬂb paﬁoTbI: onpeaAcinTs BMCCTUMOCTL MW OCHOBHBIC PAa3MCPhI

pe3epByapoOB YMCTOM BOJIbI M BOJOHAIOPHOM OalTHU.

3HaHMsA (aKTyanu3anus):
— Ha3HAYCHHE BOJIOHATNIOPHOMN OAITHU U PE3ePBYapOB YHUCTOM BOJIHI;
— BEJIMYMHBI, U3 KOTOPBIX CKJIAJIBIBAIOTCA €MKOCTH PE3epBYapOB UYUCTON BOJIBI U
0aka BOJIOHAIIOPHOM OaIHu;
yMeHHUSI:
— paboTaTh C HOPMATUBHBIMH JIOKYMEHTaMU;
— BBIMOJHATE W OGOPMIISITH pacdyeThl MPOSKTUPYEMBIX DJIEMEHTOB CHCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUHBI U ITIOHATUSA
Pexxum padoThl HACOCHOM CTAHLMH 2-T0 MOAbEMA
Pexxum paboOThl HACOCHOW CTaHIMU 2-TO TOABEMA OOBIYHO MPUHUMACTCSA
CTYNECHYAThIM 3a CYET U3MEHEHHS KOJWYEeCTBa paboTarommx HacocoB. ['paduk eé
paboThI TOJDKEH MO0 BO3MOXKHOCTH TPHOIMKAThCS K TpaduKy BOAOMOTpeOSIeHUs, B
TOM ciydae oO0beM Oaka BOJOHAMOpHOUW Oamram Oymer HauMeHbIUM. OJHAKO TIO0
YCJIOBHUSIM JKCIUTyaTallud HACOCHBIX CTAaHUMUM YMCIIO CTYNEHEH IOJKHO OBbITh HE
6onee Tpex. OOBIYHO YMCIIO CTYMEHEW HACOCHBIX arperatoB MpUHUMAETCs 2-3 s
ropozaa ¢ pacxoaoM 50-60 Teic.M B cyTku. [Ipu 3TOM perynupyromnias eMKOCTh 0aka
BOJIOHANIOPHOW OalIHU JOJKHA OBITH OT 2,5 10 6% OT CyTOYHOrO pacxoja ropoja.

Hanpumep, u aByxcTyneHuatod pabOTe€ HACOCHOW CTaHUMU 2-T0 TNOAbEMA: B
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nepuoasl ¢ 0 « 6 yacoB u ¢ 22 10 24 yacoB yacoBas NPOU3BOAUTEIBHOCTh HACOCOB
MOXET COCTaBIATh 2,5%, a B mepuoj ¢ 6 10 22 yacoB - 5% OT o01ero pacxoaa BOIbI.
OOmas momaya BOJBI HAacocaMH B CE€Th AOJDKHA coctaBisith 100%, T.e.
2,5%-8+5% -16= 100%.
[lo nmosydyeHHBIM  JITaHHBIM  CTPOUTCS  TpaduK  BOAOMOTPCOJICHHUS,

paboThl HaCOCOB HacOCHOM ctaHiuu [1-ro nogbéma u I moanéma, (puc. 1)

S —— S S

(= e ‘[

|

Pacxozt Bobl, Qeyr.vaxcy 70

i 4 3 1 3 § F 4 4
0 2 & & & £ 2 % /g & 2o

Yacel CyTOK, 4

Pucynok 1 I'padguk Bogonotpedienus u pabora HaCOCOB MOAbEMA

Omnpenenenne eMKOCTH 0aKa BOAOHANIOPHOM OalIHU

O6beM Oaka BOJAOHATIOPHOM OaITHU OmpeaesieTcs Mo hopmylie:
WB.6 = per. + WH.S.:

rie Woper - pETYIMpYIOIIAas EMKOCTh, M°;

W5, — HEIIPUKOCHOBEHHKIH MPOTUBOINOKAPHBI 3amac BOALL, M°.

Perynmupyromasi emkocTh 0Oaka BojgoHamopHoW Oammu (B % OT CYTOYHOTO
pacxojia) OMpeNessIioT MyTeM COBMEIICHHs rpaduKoB BOAOMOTPEOIEHUS U padOThI
HAaCOCHOHM CTaHIMK 2-TO TOJbEMa, YTO MaKCHMAaJbHBIM OCTATOK BOJBI B Oake (WIH
ero peryJupyoas eMKOCTb) M°, OIpeeseTcs

Woer. = (M- Qcyr)/100,

r7e M- MaKCUMaIbHBIH OCTATOK BOJbI B 0ake, %, (13 Tadi. 1);
Qcyr — CyTOUHBI Pacxoj BOABI B TOpoie, M3, (13 Tab. 1, mpakTudeckoil paboTsr Ne3)

IIpu ommbouHOM BBIOOpPE Haca OMOPOXKHEHUs Oaka BOJOHAMOPHON OalllHU €ro

perynupymoImias €eMKOCTh OMpeAciseTcss Kak cymMMa aOCONIOTHBIX 3HAYCHHUH
18



HauOOJNBIICH TMOJOXKUTEILHON M OTPULATENILHOW BEJIMYMHBI TOCJIENHeN rpade
Ta0J1. Ned.

B Oake BomoHamopHOW OaliHM MpeayCMaTpUBACTCS TaKXKEe XpaHEHUeE
MPOTUBOIIOKAPHOI'O 3amaca BOJAbI HA TYLIEHWE OJHOTO HApPYy>KHOTO M OJHOIO

BHYTpEHHET0 nokapa B Teuerue 10 muH. (. 9.5[2.1]), T.e.

+ -60-10
= (qHap qBH) _ 24,0M3
' 1000

r71€ Quap — PACXOJ BOJIBI HA TYIIEHUE OAHOTO HAPYXKHETO MoXkapa, Ji/c, (MPHIoKEeHUE
b, Tabn. 4);

Jsx — PACXOJ] BOJBI HA TYIIIEHHUE OJHOTO BHYTPEHHETO MoKapa, J/c.

OnpenesieHne EMKOCTH pe3epBYapoOB Y HACOCHOM CTAHIIMHU 2-T0 MOAbEMA
OO6mmit 06beM pe3epByapoB Yy HACOCHOW CTaHIMU 2-TO MOJbeMa ONpeesieTCs
o ¢opmyiie:
Wpe3. = Wper. + WH.3. + WC.T.1

i€ Woer. — peryJmpyronas eMKOCTb, M,

W5, — HENPUKOCHOBEHHBII MPOTHBONOKAPHEIIA 3a11aC BOJBI, M°,
W..— 3amac BOIbl Ha MPOMBIBKY (DHIBTPOB U JApyrue COOCTBEHHBIE HYKIbI

OYHCTHOH CTaHIIUH, M°.

Perynupyromas cucrema pesepByapoB Wpes. onpeaensercs (B % OT CyTOUHOTrO
pacxojia BOJbI) MyTeM COBMEIIEHUS rpaduKoB pabOThl HACOCHOW CTaHIUMHU 1-TO
noJlbéMa M HaCOCHOW cTaHIUM 2-r10 noabeMa. Wper.- 3T0O IUIomaas rpaduka Mexmy
JUHUAMU TOCTYIUIEHUS BOJIbI B PE3€pPBYaphbl CO CTOPOHBI OUHCTHBIX COOPYKEHHUI B
KoJI-B€ 0K0JIO 4,17% OT CyTOUHOI0 pacxoja M OTKA4YKH €€ U3 pe3epByapoB HACOCHOM
ctaHiuei 2-ro noabema (5% ot cyTouHoro) B TedeHue 16 gacos (0T 6 10 22 4acoB).

CPEBOA OTY IJIOIIAAb U3 ITPOLCHTOB B M™, ITIOJIYHACM .
I1 y 3, y

Wper. = ((KH'Kl)'n'QcyT)/lOO,

raie K, — 3To0 oTkauka BOJbl M3 pe3epByapoB Hacocamu |l moabema B 4achl

HanOOJIBIIIETO BOIONIOTpeOIeHUs, Y0;
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K1 — 310 mogava Boasl Hacocamu | mobema B pe3epByaphl UUCTOU BOJIBI B YaChI
HauOOoJIBIIETO BOgONOTpeOaeHus, %o;

N — KOJMYECTBO YaCOB HAMOOJIBIIIETO BOAOTOTPEOICHUS, U;

Qcyr — CYTOUHBIH Pacxo/ BOABI B TOpoAE, M°, (13 Tad1. 4)

HenpukocHOBEHHBIM NPOTUBOIIOXKAPHBIA  3allac  BOABI  ONPEHEIACTCA IO
dbopmye:

WH.3. = 3 (QHO)K._ Qcp.q) + qMaKC.‘Iy M31
rae Qnox - YACOBOM pacxo] BOJbI Ha TYIICHUE MTOXKAPOB,;
QHO)K. =3,6'Qno>1<;

Qcpa- 4YAacOBOM pacxoa BOJbI, IOCTyHAIOLIE B pe3epByapbl CO CTOPOHBI

OUYUCTHBIX COOPYKEHUH,
Qcp.q: QMaKC.CyT./24;

Qumaxc.a- CYMMapPHBIN pacxo] BOJABI 3a 3 yaca HaMOOJBIIIEr0 BOJIOMOTPEOICHMS.

OO6bem BoJIbI Ha COOCTBEHHBIE HY Kbl 0UUCTHOM cTaHimu W, pacCUUTHIBaeTCS
Ha JIB€ MPOMBIBKE NPHU IMPOMBIBKE OJHOTO (UIbTpa WM HA TPU MPOMBIBKU IPHU
OJIHOBPEMEHHOM MpPOMBIBKE NIBYX (GuibTpoB. Bemuuuny W, omnpenensior mocie
pacdeTra BOJOOYUCTHOM CTAHIIMUA C YYETOM CTAHIMM C Y4YETOM THUIA M IUIOIIAIU
GuIbTPOB, a TaK)KE€ WHTEHCHUBHOCTU WX NPOMBIBKH. OpHUEHTHPOBOYHO €€ MOXKHO
npunumaTh paBHON W, =(oT 0,01 10 0,015)Quaxc. cyr-

Hcxons w3 mpoTUBOMOXKAPHBIX TPeOOBaHMM, MPUHUMAETCS J[Ba pe3epByapa.

Mapka, BMECTUMOCTb, OCHOBHBIE pa3MEpbl U TUIIOBOW MPOEKT OMPEAEISAIOTCS IO

npuiioxeHuto [
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Tabnuna 5 - OnpeneneHue peryaupyronieid eMKocTH 0aka BOJOHAMOPHOU OaiHu (B

% OT CyTOYHOTO Pacxojia).

Yacel
CYTOK

Pacxon Bogsl
ropoziom,%

Pacxon
BOJIBI
rOpoJIoM,
Mo/

ITomaua
BOJIbI
Hacocamu |1
nojabémMa

[Toctymuienue
BOJBI B 0aK

Pacxon
BOABI U3
Oaka

Ocrarok
BOIBI B OaKe

0-1

1-2

2-3

34

45

5-6

6-7

7-8

8-9

9-10

10-11

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23

23-24

Hroro:

100

100

Iopsinok BbINOJIHEHUS PAOOTHI:

l.ompenenuTs MaKCUMAaJIbHBIN OCTATOK BOJIbI B OaKe BOJIOHATIOPHON OAIlHU;
2.0TIpeICNUTh PETYIHUPYIOUTUN U IPOTUBOIOKAPHBIN 00BEM BobI Bb;
3.paccunTarh TUaMeTp M BBICOTY Oaka Bb;

4.onpeaenuTh 00HEM Boasl PUB;
5.1mox00paTh MapKy pe3epByapOB YHCTOM BOJIBL;

6. OTBETUTH HA KOHTPOJIbHBIC BOIIPOCHI.

KOHTpO.]]BHbIe BOIIPOCHI:

1. Vxkaxure

Ha3HaAa4YCHUC

pe3epByapoB

YUCTOU

BOJBI

B CHCTCMC

BOJIOCHAOXeHUA. 13 KaKuX BEIMYMH CKJIaJAbIBACTCS OOIINi 00BEM pe3epByapoB?
2. VYKaxuTe Ha3HAUYCHHE BOJIOHATIOPHON OallHM B CHUCTeME BOAOCHaOxeHus. I3
KaKMX BEJIWYMH CKJIAJbIBACTCs 00U 00beM Oaka BOJIOHATIOPHOM OamntHu?
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IHNPAKTHUYECKASA PABOTA NeS

HA3BAHUE MIPAKTUYECKOM PABOTBHI:
T'UJIPABJINYECKUN PACUET TYIIMKOBOU CETU

Iesab padoThI:BBINOIHUTH THAPABINYECKUN PacyeT TYIIUKOBOM CETH.

3Hanns (akTyanuzanus):

Knaccudukanus u TpaccupoBKa BOJIOIPOBOIHBIX CETEN U BOJIOMPOBOIOB.

— Pacuérnas cxema oT60pa BOJBI.

— OmnpeneneHue 1TMaMeTPOB U IIOTEPh HANIOPa B CETH U BOJOBOJAX.

— I'mppaBinueckuii pacy€T CeTH.

yMeHHS:

— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMH,

— BBIIOJHATE U O(QOPMIIATH pPACUYETHl MPOEKTUPYEMBIX IJIEMEHTOB CHCTEM

BOJOCHAOKEHUS

OCHOBHBIE TEPMHUHBI U TTIOHATUSA
TynukoBasi ceTb COCTOMT U3 OTHCHbHBIX JIMHUM, KOTOpPBHIE CBS3aHBI C
MAarucTpajibHOM. Bojga B TyNMMKOBYIO CETh MOMAETCSA TOJIBKO C OOHOM CTOpPOHBI. Ilpu
aBapum OecriepeOoifHOe TUTaHUE HE O0ecredYrBaeTcs, T.K. MPEKpalaeTcs mojaaya
BOJIBbI 32 MECTOM OTKJITIOYCHHUSI.

Cxema TyNUKOBOH ceTu

115000

114,00

112,000

22



Pacuérnbie ¢popmyibi:

1. Tlotepu Hamopa Ha yuyactkax: hix = 1*L/1000, m

2. Ilpe3omerpuueckuid Hanop: Hp =Z + H, m

3. CoOoansrii Hanop: Hes = Hy + hik—2Z, m

4. Beicota BogoHanopHoi oamran: Hes = Zx + Hi + Y h - Zys

Pe3ynbpTaThl pac4€TOB NPUBECTU B TAOIMYHON (hopMme.

Ta6nuna 1. I'mapaBaudeckuii pacuér TyMUKOBOM CETH.

Pacuér- ITorepu | Otmer- |CBoOOAHBI|[Ibe30MeTpH-
N T'unpas- .
JnuHa HBIT .| Cxo- | Hamopa | Kd 3eMJId| HAmop B [dECKHii HAIOp
VYuac Huamerp | nuyeckuit
ydacTka | pacxon (g, pocTh Ha B KOHIIE | KOHIIE B KOHIIC
TOK d,mm YKJIOH
L, m n/cex 1000i |V M/CeK| ydacTKe | ydacT-ka|ydacT-ka H,| ydJacr-ka
h=i*L,m. Z M M Z+H M
Tadauna UCXOIHBIX JAHHBIX

No Homepa yyacTkoB

BapUaHTa 1 | 2 | 3 | 4 | 5 | 6 | 7 [ 8 | 9

PacuetHble pacxo/ipl Ha KOHI[AX YYaCTKOB JI/4

1 5 4 2 8 7 6 3 5 9
2 3 6 7 8 2 4 5 5 7
3 6 7 8 2 4 5 3 5 4
4 7 8 2 4 5 3 5 6 5
5 8 2 4 5 3 5 6 7 8
6 2 4 5 3 5 6 7 8 6
7 4 5 3 5 6 7 8 2 3
8 5 3 5 6 7 8 2 4 7
9 3 5 6 7 8 2 4 5 9
10 5 6 7 8 2 4 5 3 8

KonTposibHbIE BONIPOCHI

1./laitTe onpeaenaeHre CBOOOHOTO HAopa.

2.JlaliTe onpeieneHNe MbE30METPHICCKOTO HAIOPa.

3. JlaliTe onpeiesiecHUE QUKTYIOMIEH TOUKHU.

Jlureparypa:

1. CIT 31.13330.2012 (¢ wsmenenmsimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. HapyxHbie cetu u coopyxenus. - M.: ®T'VIT LTI, - 80 c.
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INPAKTHYECKAS PABOTA Ne6

HA3BAHUE NPAKTUYECKOM PABOTBI:
TUIPABJIMYECKUI PACYET KOJIBIIEBOI CETU

Heab paGorbl: MPOU3BECTH TMIAPABIMYECKYIO YBA3KY ceTH o merony JlobGauéma-

Kpocca nnmn M. M. AHnpusiieBa;

3Hanns (akTyanuzanus):

Kinaccuduxanus u TpaccupoBKa BOJAOMPOBOJIHBIX CETEH U BOJOTPOBOIOB.

— PacuérHas cxema oTOOpa BOJBI.

— Ormnpenenenue uaMeTpoB U MOTEPH HAIlOpa B CETU U BOJOBOAAX.

— TI'mppaBmuyeckui pacyéT CETH.

YMEHHUS:

— paboTaTh ¢ HOPMATUBHBIMU JJOKYMEHTAMU;

— BBIIOJIHATE M O(QOPMIIATH pacyeTbl MPOEKTUPYEMBIX JIIEMEHTOB CHUCTEM

BOJOCHAOKEHUS

Iopsinok BbINOJIHEHUS PAOOTHI:
1. coctaBuTh pacu€THBIE CXEMBbI Ha CIydad MaKCUMAaJbHOTO BOJOMOTPEOJICHUS U
1oXxapa;
2. IpOW3BECTH TUIAPABINYECKYIO YBS3KY ceTu 1o Merony JlobauéBa-Kpocca wim M.
M. AHnpusiiesa;
3. IpOBEPUTH HA3HAYEHHBIE TUAMETPHI HA MPOITYCK MOKAPHBIX PACXO10B;
4. Ha pacU€THBIX CXE€MaxX YKa3aTb CKOPPEKTUPOBAHHBIE PACXO/bI, IOTEPH, CKOPOCTH;

5. OTBETUTH HaA KOHTPOJIbHBIC BOIIPOCHI.

24



OCHOBHBIE TEPMHUHBI 1 ITOHATHUSA

PacuérHble pe:xuMbI padoThI CeTH

BomomnpoBoaHas ceTh pacCUMTHIBACTCS W3 YCIOBUS HanOoliee HANpPSIKEHHBIX
pexxuMoB e€ paboTel. [Ipu pacnonoskeHnu OaliHM B Hadaje CETH MPOU3BOAUTCSA HA
JIBa OCHOBHBIX pexuMa e€ paboThl:

-pEeKUM MaKCHUMaJIbHOTO BO03a00pa;

-pEXXHUM TMOKAPOTYIIEHUS B YaC MaKCUMaJbHO BOAOPa3oopa;

- PCKUM MAKCUMAJIBHOT'O TPAH3UTA.

CocraBjieHHe pac4éTHBIX CXeM
PacueTHble CXEeMBI COCTaBISIOT OJHOBPEMEHHO J/Jii BCEX CllydyaeB pabOThI
BOJONMPOBOHON ceTh. Ha 3TM cXemMbl HAHOCSAT MeECTa PACIOJIOKEHUS KPYITHBIX
norpebuteneid Boasl. CeTh pa30uBaeTCs Ha pacyeTHbIE YYACTKH, TpaHUIAMU

KOTOPBIX ABJIAIOTCS Y3JIbl CCTH U TOUKHU ITPUCOCIUHCHUA HOTp€6HTCHCﬁ BOJBI.

I'mapaBiauveckuii yBsi3Ka CeTH

['mppaBnuuecknii pacd€T CEeTH Ha Cllydall II0OKapa B 4Yac MaKCHMAaJIbHOTO
Bojopa3bopa mpousBoauTcsa 1o MeTtojgam  Jlo6auéa-KpoccBa wiam  M.M.
AHnnpusmeBa. Pacu€r pacxomoB s U HayaJlbHOE MOTOKOPACIpEAEICHUE
MPUBEAATCS B TaOIUIE. YBSI3KA CETH BBITIOIHIETCS C UCIONIb30BaHUEM Tabmuil D.A.
[IleBenéna. [loTepu Hamopa Ha y4acTKaxX CETH OMPEAEIIOTCs Mo hopmyie

h = 1000ixI
riae, 10001 — moTepu Hamopa Ha eAMHHMILY JUTHHBI TpyOomnpoBoaa [6.9];

| — nMHA ydacTKOB.
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Tabmuua 1 -  VYBsa3ka kosbueBod cetw mno metony M.M. AHnpusiimieBa Ha

MOKapOTYIICHHUE
Howmep Jnu-
Howmep d, )
KOJIb- Ha M- | Q, n/c V, m/c | 1000i, mm/m h, m Ah, m
ydacT-Ka MM
na 130501
I
1

Jluteparypa:

1. CIT 31.13330.2012 (¢ w3menenussmu Nel,2) co CHull 2.04.02.-84*
Bonocna6xenue. Hapyxubie cetu u coopyxenus. - M.: ®T'YII LTI, - 80 c.
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1.

CIIMCOK JIMTEPATYPbBI

CIT 31.13330.2012 (¢ wu3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapykubie cetu u coopyxenus. - M.: ®I'VIT LTI, - 80 c.
CIT 33.13330.2012 (c u3menenusimu Nel,2) CHull 2.04.01 - 85*. BuyTpennuii
BOJIOTIPOBOJT U KaHanu3anus 3aanuii / I'occtpoit Poccun. - M.: ®T'VII LIIII, 2004,
- 60 c.

. CanlluH 2.1.4.1074-01. ITuteeBas Boga, ['uruennueckue TpeOOBaHUS K KaueCTBY

BOIbl TCHTPAJIN30BAHHBIX CHUCTCM JIIUTHCBOTO BO,Z[OCHa6}KeHI/I$I. KOHTpOJ'I]'::

KadycCTBa.

. CHull Il - 89 - 80. I'enepanbHble MMJaHbl TPOMBIIUICHHBIX MNPEANPUATUN /

I'occTpoit Poccuu. - M.: ®T'VII LIIII, 2004, - 60 c.

. CanlluH 3. 1.4.1074-95. 30HBI = CaHUTApPHOW  OXpaHbl  UCTOYHUKOB

BO,ZIOCH&6)K€HI/I5[I/I BOJOIIPOBOIOB X031 CTBEHHO-TIUTHEBOIO HA3HAUCHMS.

. CHulI Il - 60 - 75. IlnanupoBKa M 3acTpolKa TOPOJOB, MOCEIKOB M CEIbCKUX

HaceneHHbIX myHkToB / OI'VII LTI, 2004

. Bonnsiii kogekc Poccuiickoit @enepanun. M.: «Ocb-89». 1995.- 80 c.

. lleBenér @. A. Tabmumpl 11 THAPABIMYECKOTO pacdyéTa CTAIBHBIX, YYTYHHBIX H

acOECTOIIEMEHTHBIX BOJONPOBOAHBIX TPYy0.-M.: 'ocynmapcTBeHHOE HM3aTEIBCTBO

JIUTEPATYPHI 110 CTPOUTEIIBCTBY, APXUTEKTYPE U CTPOUTEIILHBIM MaTepuaiamM
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INPUWIOKEHUE A

MunucTepcTBO 00pa3oBaHus U Hayku YenstOMHCKON 001acTu
I'ocynapcTBeHHOE OI0PKETHOE MTPOECCHOHATIBHOE
o0pa3oBaTebHOE YUpPEXKACHNE
«IOxkHO-Ypajibckuii rocyapcTBeHHbIH TeXHHYECKUH KOJLIeIK»

OTUET

IO BBIIMMOJIHCHUTIO IMPAKTHYCCKHUX pa60T

o Teme 3.1HapyxkHble ceTr BOT0CHAOKeHU S

IIM.01 Pa3pabdoTka TeXHOJOTHH U NPOEKTUPOBAHUE JIEMEHTOB CHCTEM

BOJIOCHA0KEeHNS U BOJOOTBEACHUA

Beimonuun: cryaent rpynmnsl BB-325/6
NBanos B.1.

[Tposepuit: npenogasarens HOcynosa JI.B.

Yemsabunck, 20
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INPUWIOKEHUE b

PACYHETHBIE PACXO/bI BO/bI

1. Tlpu mNPOCKTHPOBAHUM CHUCTEM BOJOCHAOKCHHSI HACEJIICHHBIX ITYHKTOB YJEIbHOE
CpenHecyTOuHOEe (3a ToJ) BOAONOTPEOJCHUE HA XO3SHMCTBEHHO-TIUTHEBBIC HYXKJIbl HACEIICHHS
IpUHUMaeTcs 1o 1adu. 1.

Tabmuna 1

VY nenpHOE X035ICTBEHHO-TTUTHEBOE BOJONIOTPEOIeHNE
B HACCJICHHBIX ITYHKTAaX
Ha OJIHOTO YKUTEJISl CPEeIHECYTOUHOE (3a TO1), JI/CYT

Crenens 61aroyctpoiicTsa paifoHOB
JKUJION 3aCTPONKHU

3acTpoiika 3JaHUsIMH,
000py1I0BaHHBIMH BHYTPEHHUM
BOJIOTIPOBOJIOM Y KaHAJIM3ALUEH:

a) 0Oe3 BaHH 125-160
0) C BaHHBIMU U MECTHBIMHU 160-230
BOJIOHATPEBATEISIMU
B) C ICHTPAJIN30BAHHBIM I'OpsAYUM 230_350
BOJIOCHA0KECHHEM

[Ipumeuanusa: 1. Jlng palloHOB 3aCTpOMKM 3JaHHSAMH C  BOJIONOJIB30BAaHUEM W3
BOJIOPa300PHBIX KOJIOHOK YJIEIhHOE CPEIHECYTOYHOE (3a Troi) BOAONOTpEeOJECHHWE Ha OJHOTO
XKuTens cnenyeT npuauMaTh 30-50 a/cyT.

2. YnenbHOoe BOAONOTpeOJIEHHE BKIIOYAET PACXOJbl BOJBI Ha XO3SIMCTBEHHO-TIUTHEBBIE U
OBITOBBIE HY Kbl B OOIIECTBEHHBIX 3MaHuX (1m0 Kiaccudukanuu, npuastoi 8 CHull 2.08.02-89%),
3a HCKIIFOYEHHMEM pacxoJ0B BOJbI JUIsI JOMOB OTJbIXd, CAHATOPHO-TYPUCTCKUX KOMILJIEKCOB H
MMUOHEPCKUX Jlareped, KOTOpble OJDKHBI TpuHUMaThes cormacHo CHull 2.04.01-85 wu
TEXHOJIOTUYECKUM JTAaHHBIM.

3. BriOop ynenbHOro BOAOMOTpeOSieHUS B TMpelenax, yKa3aHHbIX B Tabn. 1, JomkeH
MPOU3BOJUTHCA B  3aBUCUMOCTH OT KJIMMAarM4e€CKUMX YCIOBUM, MOILIHOCTH HCTOYHHKA
BOJIOCHAOXKEHUSI U KaueCTBa BOJIbl, CTENEHH OJaroyCcTpoicTBa, STAXKHOCTH 3aCTPOMKH U MECTHBIX
YCIIOBHIA.

4. KonnuecTBO BOJBI HA HYX bl POMBIIIIEHHOCTH, OOECIEUNBAIOIIEH HaceJIeHUe MPOIyKTaMH,
U HEyYTEeHHBIE pAacXOoJbl MPU COOTBETCTBYIOIIEM OOOCHOBAaHUHM JOIYCKACTCS MPUHUMATD
JIonoaHuTeNbHO B pasmepe 10-20% cyMmapHOro pacxoja BOJbl Ha XO3SHICTBEHHO-TIUTHEBbBIE
HYK/Ibl HACEJICHHOr'O IIyHKTa.

5. Jlnsa paiioHOB (MHKPOPailOHOB), 3aCTPOCHHBIX 3aHUSMHU C LIEHTPAIU30BAHHBIM TOPSUYUM
BOJOCHAOXKEHUEM, CIlieAyeT MPUHUMATh HEMOCPEACTBEHHBIH OTOOp ropsueil BOJAbI U3 TEIUIOBOM
ceTu B cpeaHeM 3a cyTku 40% oOriero pacxoja BoJibl Ha X03HCTBEHHO-NIUTHEBBIE HYK/Ibl U B Yac
MaKCUMaJIbHOTO BOJi03a00pa - 55% a3toro pacxona. Ilpu cmemaHHoO# 3acTpoiike cieayeT HCXOAUTh
W3 YUCIIEHHOCTHU HACEJICHHUS, POKUBAIOIETO B YKa3aHHBIX 3/1aHUSIX.

6. YenpHOE BOJONOTpeOIeHNE B HACETICHHBIX IyHKTAaX C YMCIIOM XHUTeJIeH CBbIIe 1 MITH. ded.
JIONYCKaeTCsl YBEIMYMBATh MPU OOOCHOBAHMM B KaXKJIOM OT/EIBHOM CIIydyae U COIJIACOBAHUHU C
opra"amu ['ocynapcTBeHHOro Haa30pa.

2. PacuetHblii (cpenHMit 3a T0JT) CyTOUYHBIH pacxoa Boabl Qeymm ,Ky0.M/CyT, Ha X035HICTBEHHO-
MUTHEBBIE HYK/Ibl B HACEJICHHOM ITYHKTE CJIEAYET ONpeAeiTh o ¢Gopmyre

QM =>4 N,./100, "

r7ie Jxc - yIeIbHOE BOJAONOTPEOICHHE, TPHHUMAaeMOe 1o Tab. 1;
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N, - pacdyeTHOE 4YHCIIO >KUTEJeW B paloHaxX >MKWUJIOW 3aCTpPOMKH C Pa3IUYHOM CTENEHbIO
OnaroycTpoicTaa.
Pacuernnie pacxoabl BOABI B CYTKU HaI/I6OJIBIHeFO 1 HAUMCHBIIICTO BOIIOHOTp€6JI€HI/ISI Qcym.m
,Ky0.M/CyT, HAJUIEKUT OTPEACIATh:

BBIPAKCHUIA:

O = Ko
Q’Jmm'n= K:;wwanwm

Koo duuument cyrouHold HepaBHOMEpPHOCTH Bomomnorpebnenus KcyT, ydyuThIBaromuii ykiman
KU3HU HACEJICHMSI, PeKUM paboThl MPEANpUATUH, CTENeHb OJIaroycTpoiicTBa 3/1aHUM, N3MEHEHUs
BOJIONIOTPEOJIEHUS IO CE30HaM Io/ia U JHSIM HEJENU, HAJIeKUT IPUHUMATh PaBHBIM:

K= 11713 K =07-09

PacueTrnbie yacoBbie pacxobl BOIbI (1), Ky0.M/4, onpenensitorcs no Gpopmyiam:

Cj&-.max=Ku max Qq}m m.:ua'fz‘;f,'

(e min =K mecym min/2 4.

Kq_max=ix1naxﬁnax;

£ min= Cmin ﬁnm,

3)

Koaddumuent dgacoBoit HepaBHOMEpHOCTH Bojgomnorpebnenus K(u) cmemyer ompenensite u3

(4)

rae & - koapuImeHT, yUUTHIBAIOIMMNA CTETICHD 0J1aroyCTpONCTBA 31aHHH, PEKUM PAOOTHI
MPEANPUITHI U IPYTUE MECTHBIC YCIIOBHUS, TPUHUMAEMBIN Omax= 1,2-1,4; amin=0,4-0,6;
B - K03 GUIHMEHT, YIUTHIBAIONIMNA YUCIIO )KUTEICH B HACEJICHHOM ITYHKTE, TPUHUMAECMBIH 110

(2)

TadmI. 2.

Tao0uia 2

Koag- Yucao KUTeNel, ThIC. Yell.
du-

1000 u
muenr g0 0,11 0,1510,2/0,3/051(0,75| 1 |15(25/ 4| 6 [10|20| 50 {100/ 300 Sorce
"Smax 45 4 35| 3 |25(22|2 /18/16/15/141,3/1,2/1,15/1,1/1,05 1
B 0,01 | 0,01 |0,02|0,03/0,05/0,07/0,1/0,1/0,1/0,2/0,25/0,4/0,5/ 0,6 |/0,7|0,85 1
3. Pacxomgpl BOIBI Ha XO3SHUCTBEHHO-TIUTHEBHIE HYXKIbl M IMOJIL30BAHME JyIIaMH Ha
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MPOMBIIIICHHBIX MPEANPUATUAX JTOJIKHBI ONPENENIATHCS B COOTBETCTBUH ¢ TpeboBanmsiMu CHull
2.04.01-85 u CHulI 2.09.02-85.

[Ipu sToM KO3(h(UIMEHT YacOBOW HEPAaBHOMEPHOCTH BOJOMOTPEOICHUS HA XO3SIMCTBEHHO-
MUTHEBBIC HYK/IbI HA TPOMBIIUICHHBIX TPEANPUATHAX CIEIyeT IPUHUMATD:

2,5 - st uexoB ¢ reroBsiAenenneM oonee 80 k/x (20 kkan) Ha 1 Ky0.M/4;

3 - UIA OCTAJIbHBIX IIEXOB.

[Mpumedanus: 1. Koadgdunuent f npu onpenencHUN pacxoJ0B BOJBI JJIs pacdyeTra COOPYKEHHM,
BOJIOBOJIOB M JIMHHW CETH CJEIyeT NMPUHUMATh B 3aBHCHMOCTH OT YHCIa OOCIY)KUBAEMBIX WMH
JKUTEJIEH, a P 30HHOM BOJIOCHAOKEHHUH - OT YMCJIa )KUTEJIEH B KaKJI0U 30HE.

2. Koo OUuImeHT fimax ciaemyer NpUHUMATE NP ONpPEeSICHHH HAaloOpOB Ha BBIXOJE W3 HACOCHBIX
CTaHIIMH WM BBICOTHOTO IOJIOKEHHS OanrHu (HANOPHBIX pE3epBYyapoB), HEOOXOAWMOTO IS
oOecrieueHus: TpeOyeMbIX CBOOOJHBIX HAlOPOB B CETU B MEPUOABI MAKCHMaJIbHOI'O BOJOOTOOpA B
CYTKM MaKCHUMaJbHOIO BOJOMOTPEONCHUS, a KOIPPUIUEHT LminlpU ONPENETICHUN H3IUIIHUX
HaTllOopoB B CETH B TMEPUOABl MHHHUMAIBHOTO BOJOOTOOpa B CYTKH MHHUMAJIBHOTO
BOJIOIIOTPEOIICHUSI.

4. PacnipenienieHre pacxo0B BOJIBI 110 YacaM CYTOK B HACEJICHHBIX MyHKTaX, Ha MPOMBIIUICHHBIX
M CeITbCKOXO3SHCTBEHHBIX MPEANIPUATHSAX CIIeIyeT MPUHUMATh Ha OCHOBAaHHU PACYETHHIX TPauKOB
BOJIONIOTPEOIICHUSI.

5. Tlpu MOCTpOEHUM pPACUYETHBIX TPAPHUKOB CIIEAyEeT UCXOMUTh W3 MPHHUMAEMBIX B TPOCKTE
TEXHUYECKHUX PEIICHUH, NCKITFOUAIONINX COBIA/ICHUE 110 BPEMEHN MaKCUMAIIbHBIX OTOOPOB BOJIBI U3
CeTH Ha pa3IUYHbIE HYXKIbl (YCTPOWCTBO Ha KPYMHBIX MPOMBIIUICHHBIX MPEIIPUSTHIX
PETyIUPYIOMHUX E€MKOCTEH, TOMOIHIEMBIX MO 33aJaHHOMY TpaduKy, Mojada BOJbl Ha TIOJWBKY
TEPPUTOPUU M Ha 3alOJIHEHHE MOJMBOYHBIX MAIIWH U3 CHELUAIBHBIX PEryJHpYIOIIMX €MKOCTEeH
WIA 4Yepe3 YCTPOMCTBA, MpPEKpallaroliie Nnojadyy BOJbl NMPH CHHKEHHMHM CBOOOJHOrO Hamopa [J0
3aJIaHHOTO MpeJena, u T.I1.).

PacuetHble Tpaguku OTOOPOB BOJBI Ha pa3IMUHbIE HYXJAbI, MPOM3BOAUMBIX M3 CETH 0€3
YKa3aHHOI'O KOHTpOJIA, JOJDKHBI TNPHUHMMAThCS COBMNAJAIOLUIMMHM IO BpPEMEHHM ¢ rpaduxaMu
X03HCTBEHHO-TIUTHEBOT'O BOAONOTPEOICHMSL.

Tab6numa 3
Pacxon Bogsl Ha
Haznauenue BojibI W3meputensb TOJIUBKY, JI/M?
MexaHu3upoOBaHHAsI MOMKA YCOBEPIIEHCTBOBAHHBIX 1 moiika 1,2-1,5
MOKPBITUMN TTPOE3JA0B U ILIOMIA/ICHT
MexaHu3UpOBaHHAS MOJMBKA YCOBEPIICHCTBOBAHHBIX 1 monuBKa 0,3-0,4
MOKPBITAMN TTPOE3A0B U ILIOMIA/ICHT
[TonuBka Bpy4yHYIO (M3 IIUIAHTOB) YCOBEPIIICHCTBOBAHHBIX To xe 0,4-0,5
MIOKPBITUH TPOTYapoOB U MPOE370B
[TonuBKa TOPOACKUX 3€JIEHBIX HACAKICHHIMA << 3-4
[TonmBKa ra30HOB U [IBETHUKOB << 4-6
[TonuBKa MOCaZOK B TPYHTOBBIX 3UMHHX TEIUIHIIAX 1 cyT 15
[TonuBKa MOCAZOK B CTEUIAXKHBIX 3UMHHUX U ()YHTOBBIX
BECEHHUX TEIUIUIIAX, MAPHUKAX BCEX TUIOB, YTEINIECHHOM To xe 6
TpyHTE
[TonuBKa mocazok Ha MPUYCaAeOHBIX yUaCTKaX:
OBOIIHBIX KYJIBTYP << 3-15
TIJIOJIOBBIX JIEPEBHEB << 10-15

1.4. PaCXOZlbI BOJbBI Ha XO03SHUCTBEHHO-TIMTHEBLIE HY)XIbl W TIIOJIb30BAHUC AyIIaMUW Ha
MPOMBIINIJICHHBIX MPCANPUATHUAX JOJIKHBI ONPCACIATHCSA B COOTBETCTBUU C TpGGOBaHI/I}IMI/I CHull

2.04.01-85 u CHuII 2.09.02-85.
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Ilpu sTOM KO3(p(HUIMEHT YacOBOM HEPABHOMEPHOCTH BOAOMOTPEOICHHS Ha XO3SHCTBEHHO-TIUTHEBBIC
HY/Ibl HA IPOMBIIIIEHHBIX IPEANIPUITHSX CIETYET IPUHAMATH:

2,5 - 15 11eX0B ¢ TeroBbiaenennem oonee 80 k/Ix (20 kkam) Ha 1 M¥/w;

3 - JUIs OCTJIbHBIX LIEXOB.

PACXOA BOAbI HA HOKAPOTYUIEHUE

1.11. TIpoTuBomOKapHKIN BOAOIPOBO/I TOJKEH MPEAYyCMaTPUBATHCS B HACEJICHHBIX MMyHKTAX, Ha
00BEKTaX HAPOIAHOTO XO3SIMCTBA M, KaK MPABUIIO, OOBEIUHATHCS C XO3SMCTBEHHO-TIMTHEBBIM HIIN
IIPOX3BOJICTBEHHBIM BOJOIPOBOIOM.

[Ipumeuanus™: 1. Jlomyckaercss NpuHUMAaTh Hapy>KHOE MPOTHUBOIOKAPHOE BOAOCHAOKEHHUE U3
eMKOCTeM (pe3epByapoB, BOJOEMOB) ¢ yMETOM TpeboBaHuil nm. 9.27—9.33 s

®  HACEJEHHBIX IMYHKTOB C YMCJIOM KUTEJIEH 0 5 ThIC. YElL.;

" OTJNEIBHO CTOSIIMX OOIIECTBEHHBIX 3/1aHUi 06beMoM 10 1000 M3, pacCIONOKEHHBIX B
HACEJIEHHBIX MTyHKTaX, HC UMEIOIIUX KOJIBIEBOr0 MPOTHUBOIIOKAPHOI'O BOJAOIIPOBO/A;

*  3jammit 06beMoM cB. 1000 M® — MO COTNIACOBAHHIO C TEPPUTOPHATBHBIMU OPraHAMHE
roCy/apCTBEHHOTO MOKAPHOI0 HA30Pa;

" [POU3BOJICTBEHHBIX 3JaHMI ¢ mpon3BoacTBamMu Kareropuil B, I' n JI pu pacxozne BobI
Ha HapyxHoe noxapotymenue 10 n/c;

*  CKJIAJ0B IrpyOBIX KOPMOB 00BeMoM 10 1000 m°;

"  CKJIAJI0B MHHEPANBHBIX YI00peHuil 06beMoM 31annit 10 5000 m>;

"  3/aHUMN PaTUOTEICBU3UOHHBIX MEPEIAIOLINX CTAHIUI;

"  3JaHUI XOJOJUILHUKOB M XPAHWIHII OBOIIEH U (PPYKTOB.

2. JlomyckaeTcst He peaycMaTpyuBaTh MPOTUBOMNOKAPHOE BOJIOCHA0KEHHE:

®  HACEJEHHBIX ITYHKTOB C YUCJIOM xutTener 1o S0 ven. nmpu 3acTporKe 31aHUSIMU BBICOTOM
JI0 IBYX 3TAXKEM;

"  OTHENbHO CTOSIIIMX, PACHOJIOKEHHBIX BHE HACEJIECHHBIX ITYHKTOB, NPEIIPUITUN
0OIIIeCTBEHHOTO TTUTAaHUA (CTOJIOBBIC, 3aKyCOUYHBIE, Kade U T.M.) Ipu 00beMe 3aHUi 10
1000 M® W mpeaNpUATHI TOProBIM NpH Iwomamd A0 150 M2 (3a MCKIOYeHHEM
MMPOMTOBAPHBIX Mara3MHOB), a Takke OOIecTBeHHbIX 3manuii | m 11 cremnenei
OrHecToiKoCcTH 00beMOM 110 250 M3, pacoN0KEHHBIX B HACEIEHHBIX yHKTAX;

= mpowusBojacTBeHHBIX 37aHui | u Il crenenei ornectoiikocT oobemom g0 1000 M3 (3a
UCKIIIOYEHHEeM 3JaHUi C METaJUIMYEeCKUMU HE3alUIICHHBIMU WJIH JIePEBIHHBIMU
HECYIMMH KOHCTPYKIMSMH, & TAKKe C HOJUMEPHBIM YTerIuTeaeM 0obeMoM 10 250 m°)
C MPOM3BOJCTBAMHU KaTeropuu /1;

" 3aBOJIOB 10 W3TOTOBIICHUIO 3JKENIE300€TOHHBIX W3JEIHM U TOBapHOro OEToHa CcO
3nanusMu | u Il cremeHel OrHeCTOWKOCTH, pa3MENIaeMbIX B HACEJIEHHBIX ITYHKTaX,
00Opy/IOBaHHBIX CETSAMU BOJONPOBOJA MPH YCIOBUU pa3MEIICHHs THUIPAHTOB Ha
paccrosinuu He 6osee 200 M OT HauboJee yJalIeHHOTO 3aHUS 3aBO/JIA;

"  CE30HHBIX YHUBEPCAJIBHBIX MPUEMO3ArOTOBUTEIBHBIX MyHKTOB CEIHCKOXO03HCTBEHHBIX
MIPOIYKTOB MpH o0beme 3nanuit 10 1000 M

®  3JaHUI CKJIAJ0B CrOpPAeMbIX MaTE€pUajIOB M HECTOPAEMBIX MATEpPUAIOB B CropaeMou
yIaKOBKe MIomasio 10 50 M2,

1.12. Pacxon BoIIbI HAa HApPYKHOE TOXKAPOTYILIEHNE (HA OAMH TOXap) ¥ KOJTMYECTBO OTHOBPEMEHHBIX
MOXKapOB B HACEJICHHOM IyHKTE JUIS pacyeTa MaruCTPaTbHBIX (PACUETHBIX KOIBIIEBBIX) JIMHUI
BOJIOTIPOBO/THOM CETH JIOJDKHBI IPUHUMATHCS 10 Ta0JI. 5.

1.13. Pacxon BoIbl Ha HApPYXKHOE TOXKAPOTYIICHWE (HA OAWH TOXKAp) KUJIBIX U OOMIECTBEHHBIX
3IaHUM YISl pacyeTa COCTUHUTENbHBIX U paclpeAeTUTeNbHbIX JTUHUM BOAOIPOBOJHOM CETH, a TaKKe
BOJIONPOBOHOM CETM BHYTPH MHUKpOpailoHa WM KBapTaja CJleIyeT NpUHUMATh Uil 3JaHus,
TpeOyoIIero HanboIbIIEro pacxo/ia BO/Ibl, 1o TadIL. 6.

1.14. Pacxon Bozbl Ha HapYKHOE TIOXKAPOTYIIEHHE HA TPOMBIIUICHHBIX M CETbCKOXO03IHCTBEHHBIX
TIPEMIPUSITHSX HA OJIUH TIOXKap AODKEH MPUHUMATHCS IS 3aHus, TPeOYIOIero HanboIbIIero pacxoaa
BOJIBI, COrJIacHO Ta0m. 7 wiu 8.
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1.15. Pacxonm Boapl Ha Hapy)KHOE IOXKAPOTYLIEHUE 3/1aHUI, pa3ACleHHbIX HAa YacTH
MPOTUBOIIO’KAPHBIMH CTEHAMH, HA/UISKHUT MIPUHAMATH 110 TOW YaCTH 3[aHUSL, T/Ie TpeOyeTcs HanOOIbIIHIA
Pacxoj1 BOABL.

Pacxon BoApl Ha Hapy»XHOE MOXKAPOTYIICHUE 3[JaHUM, Pa3/eNICHHBIX MPOTHBOMOKAPHBIMHU
MIePETOPOIKAMH, CIIEIYET ONpeNeNsATh 1Mo obmeMy o0beMy 37aHus U 00Jee BBICOKOH KaTerOphH
MIPOU3BOJICTBA 10 TIOKAPHON OMMACHOCTH.

1.16. Pacxon BOabl Ha HapyXHOE MOXKAPOTYLLIEHUE OJHO-, IBYXITOKHBIX IPOU3BOJCTBEHHBIX U
OIHOJTAKHBIX CKIAJCKUX 3JaHUK BBICOTOH (OT TOJNa 10 HH3a TOPU3OHTAIBHBIX HECYIIHX
KOHCTPYKIMI Ha omope) HC Ooinee 18 M ¢ HecymMMH CTaJbHBIMHA KOHCTPYKIMSMH (C TpeIeiioM
oruectoikoctu He MeHee; 0,25 1) ¥ orpakJatollMy KOHCTPYKLMAMHU (CTEHbI U MOKPBITUS) U3 CTAIBHBIX
pO(QMIMPOBAHHBIX MM aCOECTOIIEMEHTHBIX JIMCTOB CO CrOPaeMBbIMU HITH TIOJIAMEPHBIMH yTETUTATEISIME
HeoOxomMo niprHuMaTh Ha 10 j1/c 6onee ykazaHHBIX B Tabm. 7 u 8.

Tabnuma 4
Pacxoj BOJIbI Ha HAPYKHOE TTOKAPOTYIICHUE B HACCTICHHOM
MyHKTE Ha OJMH MOXap, Ji/c
. 3aCTpOMKA 3JaHUSIMH BBICOTOU .
Yucio xxureien Pacuernoe . 3acTpoKa 3aHUSMH
JI0 IBYX dTaKen o
B HACEJIEHHOM KOJIMYECTBO BBICOTOH TPH 3Ta)ka ¥ BHIIIIC
BKIIFOUUTENIFHO HE3aBHCUMO
MyHKTE, OJTHOBPEMEHHBIX HE3aBHUCUMO OT CTEIIEHH X
OT CTEIEHU UX .
TBIC. Yell. M0’KapoB - OTHECTONKOCTH
OTHECTOMKOCTH
Ho 1 1 5 10
CB.1 « b5 1 10 10
5 « 10 1 10 15
10 « 25 2 10 15
25 « 50 2 20 25
50 « 100 2 25 35
100 « 200 3 — 40
200 « 300 3 — 55
300 « 400 3 — 70
400 « 500 3 — 80
500  « 600 3 — 85
600 « 700 3 — 90
700« K00 3 — 95
800 « 1000 3 — 100

[Mpumeuanus: 1. Pacxox Boabl Ha Hapy)KHOE MOXKAPOTYIICHHE B HACEICHHOM ITYHKTE JIOJDKEH
OBITh HE MEHEE PAacXoja BOJbI Ha TIOXKAPOTYIICHHUE KUIIBIX U OOIICCTBEHHBIX 3/IaHUH, YKa3aHHBIX
B Tabm. 6.

2. Ilpu 30HHOM BOJIOCHAOKEHHM PACXOJ BOJbI Ha HAPYKHOE IMOXKAPOTYIICHUE W KOJIMYECTBO
OJTHOBPEMCHHBIX TOXApPOB B KaXKIOW 30HE CJEIyeT NPUHUMATh B 3aBHCHMOCTH OT 4YHCIA
JKUTEIIEH, POKUBAIOIIHNX B 30HE.

3. KonuyecTBO OJHOBPEMEHHBIX IMOXAPOB M PACXOJ] BOJbI HA OJHMH IOXap B HACEICHHBIX
MyHKTaX C YHCIOM >KHTeNel Oonee 1MIH. 4yenl. HAANEXKHUT MPUHUMATHh COTJIACHO TPEOOBAHUSIM
opranoB ['ocyiapcTBEHHOTO OKapHOT0 HAA30pa.

4. JInst TpyImmoBOro BOJONPOBO/IAa KOIMYECTBO OJTHOBPEMEHHBIX MOKAPOB HAICKUT IPUHUMATH B
3aBUCHUMOCTH OT OOIIEH YHCIEHHOCTH >KHUTEJIeH B HACETICHHBIX IMyHKTaX, MOAKIIOYEHHBIX K
BOJOTIIPOBOJTY.

Pacxon BoAbI HAa BOCCTaHOBJIEHHE MOXAPHOTO 00bEeMa MO TPYNIOBOMY BOJOMPOBOMIY CIEIYyeT
OTIpEICTISITh KaK CYMMY PAacXOJIOB BOJIBI JJIsl HACATCHHBIX ITYHKTOB (COOTBETCTBEHHO KOJIHYECTBY
OJTHOBPEMEHHBIX TO0XapOB), TPEOYIOIMUX HAUOOMBIIUX PACXOJ0B HA MOXKAPOTYIIEHHE COTJIIACHO
. 2.24 u 2.25.
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Hpunioxenue B

IIpumepHoe pacnpeneeHre pacxoa0B BOJAbl HA X0351iiCTBEHHO-NIUThEBbIE

HYK/bI 110 4aCaM CYTOK B 3aBUCUMOCTH OT Kuacmaxe B %0 0T Qeyr

Yacol

CYTOK

Ko3gduuueHT yacoBoii HepaBHOMEPHOCTH, Kuac.maxe

1,15

1,2

1,251131135|14 |145|15 |16 (1,7]18 |19

2,0

0-1

3,6

3,50

3,253,230 |230|200|150|1,25/1,0{0,90]| 0,85

0,75

1-2

3,6

3,45

3,25(3,1| 32 |265|210|150|1,25/1,0{0,90]| 0,85

0,75

2-3

3,6

3,45

3,30(3,2| 2522019 |150|1,25/1,0{0,90]| 0,85

1,00

3,6

3,40

3,20(13,2| 26 |12,25|19|150|1,25/1,0{1,00]|1,00

1,00

4-5

3,6

3,40

3,25(3,2| 353201190 |250|1,25/2,01235]|2,70

3,00

5-6

3,7

3,55

3,40 (3,4| 41 |3,90|3,70|3,50|3,25|3,0{3,85]|4,70

5,50

6-7

4,1

4,00

3,85(3,8| 45 |4,50|5,50|4,50|4,805,0]5,20] 5,35

5,50

7-8

4,3

4,40

445146 | 49 |5,105,30|5,50|6,40 | 6,5|6,20| 5,85

5,50

8-9

4,8

5,00

52054 56 {535(580(6,25|6,70|6,5|5,50 | 4,50

3,50

9-10

4,7

4,80

5,06/50| 4,9 |585(6,05|6,25|5,90|5,5|4,85|4,20

3,50

10-11

4,6

4,70

48548 49 |535/5,80|6,25|5,90|4,5]|5,00]| 5,50

6,00

11-12

4,5

4,55

4,60 4,6 | 4,7 |525|5,70|6,25|5,85|5,5|6,50| 7,50

8,50

12-13

4,5

4,55

46045 44 14,604,80|5,00|585|7,0]7,50]7,90

8,50

13-14

44

4,55

45544 | 41 4,40 4,70 |5,00|5,85|7,0|6,70|6,35

6,00

14-15

4,5

4,60

475146 | 4,1 14,60 5,05|5,50 5,50 |5,5]|5,35]|5,20

5,00

15-16

4,5

4,60

470146 | 4,4 14,60 5,30|6,00|5,25|4,5|4,65]|4,80

5,00

16-17

45

4,50

46544 | 43 14,90 5,40 6,00 5,50 |5,0]|4,50| 4,00

3,50

17-18

4,2

4,30

435143 | 4,1 4,60 5,00 |5,50 6,00 |6,5]|5,50| 4,50

3,50

18-19

4,3

4,35

4,404,445 4,70 4,85|5,00|5,75|6,5|6,30]| 6,20

6,00

19-20

4,2

4,25

4304545 /450,450 4,5 |4,75|5,0|5,35|5,70

6,00

20-21

4,2

4,25

43045 45 4,40 4,20|4,00|4,25|4,5|5,00]|5,50

6,00

21-22

4,1

4,15

4,20 148 4,8 /4,20 3,60 |3,00 3,00 3,0]|3,00]| 3,00

3,00

22-23

4,0

3,90

3,75|38| 4,6 |3,70(2,85|2,00|2,00|20|2,00] 2,00

2,00

23-24

3,9

3,80

3,70|3,7| 33 (2,70(210|1,50(1,25|1,0(1,00]|1,00

2,00
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Hpuniaoxenue I'

Mapku 1 OCHOBHBIE pa3MepsI IPSAMOYTOJIBHBIX — PE3€pPBYapoB

Howmep Pa3meppsl,
M Bwmectumoc
THUIIOBOT'O Mapka pesepByapa .
HpOGKTa IJ_II/IpI/IHa BBICOTA JJINHA
901-4-87,83 PE-100M-0,5 6 3,6 3 50
PE-100M-1 6 3,6 6 100
PE-100M-1.5 6 3,6 9 150
901-4-58,83 PE-100M-2 6 3,6 12 200
PE-100M-2,5 6 3,6 15 250
PE-100M-5 12 3,6 12 500
PE-100M-7 12 3,6 18 700
901-4-59,83 PE-100M-10 12 3,6 24 1000
PE-100M-12 12 3,6 30 1200
PE-100M-14 18 4.8 18 1400
901-4-60,83 PE-100M-19 18 4,8 24 1900
PE-FOOM-24 18 4.8 30 2400
PE-100M-29 24 4,8 24 2900
J01-4-6183 PE-100M-32 24 4,8 30 3200
PE-100M-39 24 4.8 36 3900
901-4-62,83 PE-100M-50 36 4.8 30 5000
PE-FOOM-60 36 4,8 36 6000
PE-100M-70 36 4.8 42 7000
PE-100M-80 36 4.8 48 8000
PE-100M-90 36 48 54 9000
PE-100M-100 36 4.8 60 | 10000
PE-100M-110 36 4.8 66 11000
901-4-63,83 PE-100M-120 54 4.8 48 | 12000
PE-100M-130 54 4.8 54 | 13000
PE-100M-150 54 4.8 60 15000
PE-100M-160 54 4.8 66 | 16000
PE-100M-180 54 4,8 72 | 18000
PE--100M-200 54 4.8 78 | 20000
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