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Tema 3.3 CanuTapHO- TeXHHMYECKOE 000PYA0BaAHUE 3JAHUI U COOPYKEHU I
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AKT COI'TACOBAHUA
HA MeTOAUYECKHEe PEKOMEHAALMH 110 BHINOJHEHUIO NPAKTUYECKHUX PadoT
no npogeccuoHaabHomMy moayJao [IM.01 «Pa3padorka TexHOJI0THIA U
NMPOEKTHPOBAHME 3JIEMEHTOB CHCTEM BOJOCHAOKEHUS U BOJ0OTBEICHUD),
pa3padorannbix npenoaasaresaem I'BITIOY HO:xkHo-Ypajibckoro
rocy1apCTBEHHOI0 TeXHU4YeCKoro kosuiemxka FOcynosoii JI. B.,
XuauaTy UIHHOH A.A.

Meronnueckre peKOMEH IalliY 10 BBIMOJHEHHUIO MTPAKTUYECKUX padboT Mo Teme
CanurtapHo-TexHu4Yeckoe o0opyaoBanue 31anuil u coopyxenuii I1IM.01 Pazpabotka
TEXHOJOTUH M  TMPOCKTUPOBAHHE  JJIEMEHTOB CHUCTEM  BOJOCHAOXKEHHS U
BOJIOOTBEACHUS, pa3paboTaHbl B paMKaxX MporpaMMbl MpodecCUOHANTBHOTO MOYJIA,
ABJISIFOLLETOCS. YAaCThI0 MPOrpPaMMBbl MOATOTOBKHU CIIELIMAIMCTOB CPEIHErO0 3BEHA B
coorBeTrcTBUN ¢ DPI'OC mo crneumanpHoctd CIIO 08.02.04 Bopocuabxenue u
BOJIOOTBEZICHUE ©0a30BOM MOATOTOBKM B YacTH OCBOEHHS OCHOBHOTO BHJA
npodeccuonanpuoit  mearenbHoctn  (BJIIT):  Pa3spaGotrka  TexHomoruéh
NPOEKTUPOBAHUE DJIEMEHTOB CHCTEM BOJIOCHAOXKEHHMSI M  BOJOOTBEACHHS WU
COOTBETCTBYIOIIUX Npodeccronanbubix kKomnerenuuii (I1K).

Hacrosmue Mmeroguyeckne pPEeKOMEHAAIMHU IO BBINOJHEHHIO MPAKTUYECKUX

paboT MpeACTaBISIOT cO00M MHANBUAYATbHBIE MTPAKTUYECKUE 3aaHUsl U CITyKaT JJis
3aKpEIUIEHUsI Y CTYAEHTOB CIEIUAIbHBIX 3HAHUI U YMEHUW NpPH MPOEKTUPOBAHUU
BHYTPEHHUX CETeH BOJOCHAOKEHUS M BOJOOTBEICHHUSA 3JaHUN W BBITIOJHEHUU
TUAPABINYECKOTO pacyeTa CeTeu.

B Xxoae BbINOTHEHUS CTYJEHTAMHU MPAKTUYECKUX 3aJaHUM OCYIIECTBISETCS
oOydyeHHEe TPUMEHEHUIO TIOJYYCHHBIX 3HAHUW U yMEHUH, mnpuodperaeTcs
MPAKTUYECKUN OMBIT TPU PENICHUU KOMIUIEKCHBIX 3aJlad, CBA3aHHBIX cO chepoit
npoeccuoHanbHOM NeSITENBHOCTH OYIyIIUX CIEITUATNCTOB.

Meronuueckne pPEeKOMEHIAIMHM TI0 BBIMOJHEHUIO NPAKTUYECKUX pPaboT 1Mo
npodeccuonansHomMy Moayo [IM.01 «Pa3paboTka TEXHOIOTUN U MTPOESKTHPOBAHUE
AJIEMEHTOB  CHUCTEM  BOJIOCHAOKEHHWSI M BOJOOTBEICHHUS»  COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBAHUSAM U MOTYT OBITH PEKOMEHIOBAHBI JIJISI HCTIOJIB30BAHUS B

y4eOHOM TIporiecce.

I“eHepanb/HgﬂgrC """" /’ 000) «ApxutekTypHas  Macrepckas
5 ~/— A.A. MapkmreTep



HOACHUTEJIBHAS 3AIIMCKA

Metoauyeckre pPEKOMEHIAIMU IO BBIMOJHEHUIO MPAKTUYECKUX padboT To
MK 01.03 Texuonoruu u o000pydoBaHHE OOBEKTOB BOJOCHAOXKEHUS U
BoA0OTBeaAeHus, TemMa 3.3 «CaHUTapHO- TEXHMUYECKOE OOOpYAOBAHHE 3IaHUUA U
COOpYXKEHUIN» TMpenHa3HaueHbl g oOydawomuxcs no crnenuanbHoctu 08.02.04
BonocHa0xeHue v BOJIOOTBEICHUE.

[TpakTryeckue 3aHATHS SIBISIOTCS BaXKHBIM dJIEMEHTOM ydeOHOro mpoiiecca. B
IPOIIECCE BBITIOJHEHUS MPAKTHYECKUX PabOT 00ydaroluecss CUCTEMATU3UPYIOT U
3aKpEIUISIIOT MOJYUYEHHBIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT MHTEIUICKTYaJIbHBIE U
npodeccuoHagbHble yMEHHs, (QOPMHUPYIOT JJIEMEHThl KOMIMETCHIUNA OyayImx
CIICIIMATUCTOB.

MeTonuueckre  pPEKOMEHJAIMKM  MOpeAHAa3HAYeHbl  JUIsl  OpraHu3aluu
BBITIOJIHEHUSI ~ MPaKTHYeCKUX pador mno Teme «CaHWTapHO- TEXHUUYECKOE
o0opy0BaHME 3JaHUN U COOPYKEHUI»

[Tporpammoii [IM.01 Pa3paboTka TEXHOJOTHI W MPOEKTUPOBAHUE DJIEMEHTOB
CUCTEM BOJOCHA0XEHUSI M BOJIOOTBEICHHS TMPEAYCMOTPEHO BBIIIOJIHEHHE 8
NPAKTUYECKUX PaboT, HaMpaBJICHHBIX HA (GOPMHPOBAHME IIEMEHMOE C/1EOVIOUIUX
KomnemeHuuil.

IIK 1.1. IlpuHuMarh y4yacThe B MPOCKTUPOBAHUM DJIEMEHTOB CHUCTEM
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHMUS;

IIK 1.2. Onpenenars pac4ETHBIE PACXOAbl BOIBI;

IIK 1.3. Pa3pabaTeiBaTh 4YEpPTEHKHU DIEMEHTOB CHUCTEM BOJOCHAOKCHHS W
BOJIOOTBE/ICHUSI;

I1IK 1.4. ITpou3BOAUTH pacyueThl 3JIEMEHTOB CUCTEM BOJAOCHAOKEHUS U
BOJIOOTBE/ICHUS,

IIK 1.5. Pa3pabaTbiBaTh 4YepTEKH JIEMEHTOB CUCTEM BOJIOCHAOKEHUS U
BOJIOOTBE/ICHUS,

I[IK 1.6. Onpenensatb, aHAIM3UPOBATh W  IUIAHUPOBATH  TEXHUKO-

OKOHOMMNYCCKHUC IMOKAa3aTCJIM CUCTEM BOI[OCHa6)KCHI/I$I N BOOJOOTBCIACHMUA,



OK 1. BriOupath criocoObl penieHus 3a1a4 npohecCUOHaNbHON 1€ATENbHOCTH,
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;
OK 2. OcymiecTBiaTh NOUCK, aHAIW3 W HMHTEPIPETAUI0 HH(pOpMAaIIH,
HE0OXOIMMOM ISl BBIMOTHEHUS 3a]1a4 PO eCcCUOHAIBHON A TENbHOCTH ;
OK 3. IlnanupoBaTh M pealn30BBIBATH COOCTBEHHOE NPO(ECCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHUE;
OK 4. PaboTtath B KOJUIEKTUBE U KOMaHJie, 3 PEeKTUBHO B3aUMOAECHCTBOBATH C
KOJUJIEraMu, pyKOBOJICTBOM, KIIMEHTAMH;
OK 7. ConelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpenbl,
pecypcocOepexennto, 3 PEeKTUBHO JCHCTBOBATH B YPE3BBIYAWHBIX CUTYAIUSX;
OK 9. Ucnonb3oBaTh MHPOPMALMOHHBIE TEXHOJOTUM B MpOo(deccHoHaIbHOM
JESITEBHOCTH.
YMeHuu:
— paboTaTh ¢ HOpMaTUBHBIMU IIPABOBBIMU aKTaMU;
— BBIIOJHATH U 0QOPMIISITh PaCUEThl IPOEKTUPYEMBIX JIEMEHTOB CUCTEM
BOJIOCHA0XEHMSI U BOJOOTBEACHHUS;
— I0JIb30BAThCS PacCUETHBIMU IPOrpaMMaMu;
— BBIIOJHATH PACUYETHI JIEMEHTOB CAHUTAPHO-TEXHUYECKUX CUCTEM;
— OCYUIECTBJISATh TOMCK HEOOXOIUMOT0 000PYI0BaHUS, DJIEMEHTOB CUCTEM
BOJIOCHA0XEHUSI U BOAOOTBEICHNUS;
— YUTATh U BBIMOJHIATH YEPTEKH JIEMEHTOB CUCTEM BOJOCHAOKEHUS U
BOJIOOTBEICHUS;
— YUTATh U BBINOJIHATH YEPTEKU CAHUTAPHO-TEXHUUYECKUX CUCTEM;
— UCTOJIb30BaTh HMH(POPMAIIMOHHBIE TEXHOJOTHH TMPU MOA00pE M IMOHCKE
HEO0OXO0IUMOTO 000PYTIOBAHUS;
3HAHWIL:
—  OCHOBBI IPOEKTUPOBAHHUS U KOHCTPYHPOBAHUS;
—  COCTaB M MOPSAOK pa3pabOTKH NPOEKTHOW TOKYMEHTALUU;

- CTPOUTEIILHBIC IIPaBUIIA,



TCXHOJIOTUIO BBIITOJIHCHHA CTPOUTCIBbHO-MOHTAKHBIX pa60T;

[IEPEI0BBIE TEXHOJIIOTUH U COBPEMEHHOE 000PYAOBaHUE.

Ilepeuenb npakTHYecKUX padoT

Ne KonnuectBo
Haumenosanue
paboThI 4acoB

1. UreHnue yepTexeil CUCTEM BOJOCHAOKEHUS 4

2 KonctpyupoBanue cuctem BoI0CHAOKESHUS 4

3 Onpenenenne pacy€THBIX PaCXO0B BOBI 4

4, Pacuér cetu BHyTpeHHET0 BOIOIPOBO/IA 4

5 UreHue yepTexeil CUCTEM BOJIOOTBEACHUS 4

6 KoncTpynpoBaHue cucteM BOJOOTBEACHUS 4

7 I'mppaBinueckuii pacyeT ceT BHYTPEHHEN 4

KaHAJIM3aLUH

8. UteHue yepTekeil CUCTEM OTOIUICHUS! U BEHTHIISIIIUU 2

30




Conepxanue 0T4éTa 1 TpeOOBAHUA K ero opopmMiIeHUI0

1. Oruér mno mnpakTUuecKod padoOTe BBHIMNOJHAECTCA B COOTBETCTBUU C
TpeOoBaHusaMHU JercTByromux cranaapros (I'OCT).

2. Otuér BKJIIOYAET B ceOsl pa3fesbl, OTpakarollle BCE STalbl BHIOJHEHUS
paboTHI.

2.1.Homep, Ha3BaHUE U 11eJIb paOOTHI.

Lenps paboThl OTpaXxkaeT OCHOBHBIE 3aJa4l TEOPETUUYECKOIO IJIaHa B JaHHOU
pabore.

2.2.PacuétHoe 3a1aHue.

Kaxnpiii stan pacuéra AOMHKEH MMETh CBOM MOJ3arojiOBOK, MPUBOIAUTCS
pacu€tHasi cxema (Mpu HEOOXOJUMOCTH), UCXOJHbIE JAHHbIE, pacuETHbIE (POPMYIIbI,
pE3yNbTAaThl PACUETOB B BUJIE TAOJIUIIBI.

3. I'paduueckas yacth oruy€ra (CXeMbI, TaOJMUIBI, AUATPAMMBI, Tpaduku)
BBITIOJTHSAETCS KapaHJIallloM C MPUMEHEHUEM YePTEKHBIX UHCTPYMEHTOB.

4. Kaxnasa otyeTHast paboTa J0KHA OBITh aKKypaTHO oopmiieHa U BIIOKEHa
B manky c Qaitamu. OTY4eT MOXKHO BBITIOJHATH B PYKOIMCHOM BapHaHTE WU C
npumenenrem IIK. IlepBwiii ¢aiin B mamke MOHKEH COAEpP)KATh TUTYJIBHBIM JIUCT
yCTaHOBJIEHHOTO oOpasua (mpuioxkenne A).  Kaxmgas oTtderHas  pabota
MIOJIMUCHIBAETCS TPEToaBaTesieM Mociie e€ 3allUThl U XPAaHUTCS B TMAIKe y CTyAeHTa
70 KOHLIA TEKyIero cemectpa. B koHIle cemecTpa CTyAeHT 00s3aH cIaTh MankKy cO
BCEMHM, TIOJIMMCAHHBIMU TMpenojaBaTesieM, padoTaMH U TMOJYYUTh 3a4eT IO
MPAKTUYECKUM paboTaM 3a CeMecTp. 3adeT IO MPAKTHUYECKUM paboTaM 3a CEeMECTp

CTAaBUTCA IIPU HAJIMYKHU B ITAIIKC BCCX OTYCTHBIX pa60T, IMPOBCACHHLIX B I'PYIIIIC.

Kpurepuu oueHuBaHus:

- OLEHKAa «OTJIIMYHO» BBICTABJISIETCA 00yyaronieMycs 3a padoTy, BBINOJHEHHYIO
0e3011M00YHO, B MOJTHOM 00BEME C YUETOM PallMOHATBLHOCTH BHIOPAHHBIX PEIICHUN;

- OIIEHKA «XOpOIIO» BBICTABISIETCS 00ydaronieMycss 3a padoTy, BHIMOJHEHHYIO

B ITOJTHOM 00BEME C HCOO4YCTaMMU,



- OLICHKA «YJOBJIETBOPUTENIBHO» BBICTABISIETCS oOOydamoleMmycs 3a padorty,
BBINIOJIHEHHYIO B HE MOJHOM oObeMe (He MeHee 50% NpaBMIIBHO BBITOJHEHHBIX
3a/laHuii 0T o011ero oobeMa padboThl);

- OLIEHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIISETCS oOywaromemycs 3a paborty,
BBIIIOJIHEHHYI0O B HE TOJHOM oObeMe (Mmenee 50% NpaBUIBHO BBITOJHEHHBIX

3aJlaHui OT 001Iero oobeMa padoThl).



INPAKTHYECKAS PABOTA Nel

HA3BAHME ITPAKTHYECKOW PABOTBI: YTEHUE YEPTEXXEN CUCTEM
BOJJOCHABXEHUS

Ieanb padoThI: HAYYUTHCS YUTATh YEPTECKU M CXEMBl BHYTPECHHUX CHCTEM
BOJIOCHAOXKEHMS.

3HaHMA (aKTyanu3zanus):
— OCHOBBI POEKTUPOBAHUS U KOHCTPYHUPOBAHUS;
— COCTaB U MOPAJIOK pa3pabOTKHU MPOEKTHON JOKYMEHTAIIUH;
— ctpourenbhbie npasuia (CII);

YMEHHusi:

— UYHWTATh U BBIHIOJJHATDH YCPTCIKU CAHUTAPHO-TCXHUYCCKUX CUCTCM.

OCHOBHBIE TEPMUHBI ! ITIOHATUSA

[IpoekT BHYTpEHHEr0 XOJIOAHOTO U TOpSYEro BOJOCHAOKEHHUS B 3aBUCUMOCTH
OT THUIIA 31aHUSI COCTOUT W3 IUIAHOB IMOJBAJIA, ATAXEHN (MOATAXKHBIE TUIAHBI TPUBOJSAT
TOJIKO JUISL dTaXKeW ¢ pa3iMyHON IUIAHUPOBKOM), CXeM TpyOOIpOBOJOB, pabouux
YEPTEKEN U OSICHUTEIIBHOW 3aITUCKH.

[Tnanbr 3Take#t U cxemMbl TPYOOIIPOBOJIOB BHINOJHIOT B Maciitade 1:100 miu
1:200, paboume ueprexku - 1:10 mmm 1:50, a mmaHel U cxemMy TpyOONpPOBOJIOB
TerioBoro myHkTa - 1:50 wim 1:100.

Ha rmmanax staxel MOKa3bIBalOT BOJOMPOBOJHBIE CTOSIKM C HyMEpalHWend Mo
KOKJIOM CHUCTEeME B OTACIBHOCTH, Pa3BOMSAIIAE MArUCTPald BOJOCHAOKEHUS C
YKa3aHHUEM UX IMAMETPOB, MOKAPHbIE KPAaHbl, BEHTWIN U MPOUYIO apMaTypy.

Ha  cxemax  TpyOOmpoBOAOB  HAHOCAT  pa3BOASIIME  MarucTpaliu
BOJOCHA0KEHUSI C YKa3aHHUEM HUX JUaMETpPOB, BOJOMNPOBOJHBIE CTOSIKM C UX
HyMepaluel W yKa3aHUEM JUaMETpPOB, YKJIOHbI, BEHTWIW, 3aJBMKKA U TPOUYYIO

apmarypy.

IMopsnok BoINOJIHEHUsT PadOThI:
1. HauepTuTh 3a1aHHYIO CXEMY.

2. Yka3aTb BCE DJIEMEHTHI.



3. OmpenennTb, Kakas CHUCTEMa 3alpOEKTUPOBaHa B 3JaHMU: C MECTHOM
HAaCOCHOW YCTaHOBKOM, C BOJOHAOPHBIM 0aKOM, C BEpPXHEW WJIM HUKHEH pa3BOAKOM

U T.J.
4. CocTaBUTh OTYET O BBINOJHEHHON paboTe, B KOTOPOM OMHCAaThb COCTAaB

IIPOEKTA, THII 3allPOEKTUPOBAHHOM CHCTEMBI, apMaTypbl W JpyTrue JaHHBIE,
XapaKTEePU3YIOIINE CUCTEMY BOJOCHAOKEHNUS.
5. OTBETUTH Ha BOIPOCHI.
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KoHTpo/ibHBbIE BONIPOCHI:

1. Tlepeunciaute cXxembl CETE BHYTPEHHUX BOJOIPOBOIOB.

2. YKaXuTe JOCTOMHCTBA W HEJAOCTaTKU CeTed C BEpPXHEHM U HUXKHEU
Pa3BOJIKOM.

3. Kornma npuMeHst0T 30HHBIE CUCTEMBI?

Jluteparypa:

1. CIT 30.13330.2016 (c wusmenenusamu Nel,2) CHull 2.04.01 - 85*.
Braytpennunii BogonpoBoa u kaHanm3anus 3nanuii / I'ocerpoit Poccun. - M.: ®I'VII
LIIIL, 2004, - 60 c.

2.TOCT 21.601-2011 Cucrema TpOEKTHOH  JOKYMCHTAllUH  JIJIs
ctpoutrenbctBa (CIIAC). IlpaBunma BbeImonHeHHS pabodeil  MOKyMEHTAIMU
BHYTPEHHUX CHCTEM BOJIOCHA0KEHUS M KaHAN3aI[UU

3.TOCT 21.205-2016 CwuctemMa TPOSKTHOM  JOKYMCHTAllUH  JJIS
ctpoutenbetBa (CIIJIC). YcnoBHbie 0003HAUCHHS DIIEMEHTOB TPYOOMPOBOIHBIX
cucTeM 3/1aHui u coopyxkenuit (¢ IlonpaBkoir)
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INPAKTUYECKASA PABOTA Ne2

HA3BAHME ITPAKTHYECKOI PABOTBI: KOHCTPYUPOBAHUE CUCTEM
BOJJOCHABXEHUS

Hear padorbl: 1. HAyuYuTbCS TPOSKTHPOBATH CHUCTEMBI  XOJIOJHOTO
BOJOCHAOKEHUS 30aHUS;
2. HAYYUTHCSA BBITIOJIHATH AKCOHOMETPHUYECKHUE CXEMBI

BHYTPCHHCTO BOAOIIPOBOAA 3aHUSI.

3HaHuA (aKTyanuzanus):
— OCHOBBI POEKTUPOBAHUS U KOHCTPYHUPOBAHUS;
— COCTaB U MOPAJIOK pa3pabOTKH MPOEKTHON JOKYMEHTAIIUH;
— ctpoutenbHbie mpasuia (CI1);

YMEeHHusi:

— YUTaTh U BBINOJHATH YEPTEKN CAHUTAPHO-TEXHUUECKUX CUCTEM.
OCHOBHBIE TEPMHUHBI U ITIOHATUSA

[Ipu BbIOOpE CHUCTEMBI BOJOMPOBOAA  MPEABAPUTEIHLHO  HEOOXOIUMO
ONpEJICIUTh OPUEHTUPOBOYHBIN TMOTPEOHBIH HAOOpP B TOUKE MOAKIIOYCHUS
BHYTPEHHErO0 BOJOINPOBOAA K YJIWYHOU CE€TH H o, M BOHA.CT. U CPAaBHUTh €ro C
rapaHTHPOBAaHHBIM HAIlOPOM B CETH TOPOACKOTO BOXONPOBOAA 1., WM BEIMUYUHON
JIOITyCTUMOTO Haropa BO BHYTpEeHHEU ceTu H, KoTopas HE JOJKHA MPEeBbIIaTh 45

M BOJI. CT. TIepe/l CAaHUTAPHBIM TIPHOOPOM:

rae N - 4ucio dTakeil B 3JaHUH.

Ecmu H¢ or peBpimiaer H¢, 1O gé@&&ﬁﬁ_M%’hi)ézryCManHBaTb BOHHpOBaHﬂg
BOJIOITPOBO/IA.

Ecnu Henor mpeBbiliaer H.q,p, TO HEOOXOIMMO TpEaycMaTpUBaTh YCTAHOBKY
MTOBBICUTEIBHBIX YCTPOMUCTB.

Ecmu  Hhor<H.,, TO cHCTeMa BOJIOCHA0XXEHUS MOXKET paboTaTh MOJA
JABJICHUEM CETHU TOPOJICKOr0 BOJONPOBOJA, YTO SIBISIETCS HaumOosiee MPOCTHIM U
SKOHOMUYHBIM.

JlefictBuTenbHBIM  NOTpeOHBIM Hamop HS ONpeAensitoT B  pe3yJlibTaTe
TUAPABIMYECKOIO0 pacyeTra BOAONPOBOAHOW ceTh. llo oxkoHuanum pacuera He,

cpaBHUBalOT ¢ BeauunHamu H% u H.,, Ha CoOOMIOAEHHE BBILIENEPEUUCIEHHBIX
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YCIOBUA M TNpPU HEOOXOAMMOCTH BHOCSAT KOPPEKTUBBI B MPHUHATYIO CXEMY
BOJIOCHA0XEHUS.

Tpaccuposka enympuxeapmaibHo20 6000np0o6oOaA

[lo 3amanHOMY (parMeHTy IJIaHUPOBKU KBapTaja MPOU3BOAST TPACCUPOBKY
BHYTPHUKBApPTAIBHOTO  BOJONPOBOAA, PYKOBOJCTBYSCH NPUBEIACHHBIMH  HUXKE
TpeOOBaHUSIMH.

BuyTpukBapTanbHbii BOJOIPOBOJI, KaK MPaBUIIO, TPOCKTUPYIOT U3 UYTyHHBIX
(I'OCT 9583-75 u 21053-75), acbouementanix (I'OCT 539-80) mim miracTMacCcoBBIX
tpyo (I'OCT 18599-73). IlpeanoureHue npu MpoeKTUPOBAHUM BHYTPUKBAPTAJIbHBIX
ceTeil, BBOJIOB B 3/1aHMsI OTAAETCS YyT'YHHBIM TpyOam, KOTOpble 00JaqatoT OOIBIION
KOPPO3UOHHOM CTOMKOCTBIO U IOJTOBEYHOCTHIO.

[loncoenuHenue  BHYTPUKBApPTAJIBHOIO  BOJOMPOBOAA K  TOPOJCKOMY
NPOM3BOJIUTCA B OJAHOM MecTe Moja mnpsMbiM yriaoMm. [logada Boasl K 3AaHUSAM
OCYUIECTBIISIETCS KpaTyalllIMMK MyTSIMHU 1O TYMHUKOBOW cxeMe. BHyTpukBapTanbHas
CeTh JOKHA MMETh MHHHMAJIbHYIO JUIMHY W SKOHOMHUYECKHM HAWBBITOJHEHIINE
TUaAMETPBHI.

['myOuHa 3amoxenus TpyO, cuuTas OT HUKHEH 00pasyrolien, JoJbKHa ObITh Ha
0,5 M Gomblie pacyeTHOM TITyOHMHBI MPOMEpP3aHUsl TPYHTA BO M30€KaHHUE 3aMep3aHus
BOJIBI 3UMON. MuHHUManbHas r1yOuHa 3aoxeHus Tpyo - 0,5 M cuurtas oT Bepxa BO
n30exaHue HarpeBa BOJIbI JIETOM.

h3an:hnp0M+ c, (2)
rae e=0,5M — 3amac.

Heobxomumo wu30eraTh mepeceyeHus: BOAOMPOBOJA C KaHAIM3AIMOHHOU
CEThIO, @ TIPU HEBO3MOXKHOCTH - OCYIIECTBISATH MEPECECUCHHUE IO MPSAMBIM yTIIOM.
[Ipu mepeceyeHnr BOJOMPOBOAHBIX JUHUN C KaHATW3AIIMOHHBIMU, BOJOMPOBOIHBIC
TpyOBl TPOKIJIAIBIBAIOT BHINIC KaHATU3alIMOHHBIX He MeHee yem Ha 0,4 m. [lpu
OTCYTCTBUM TaKOW BO3MOXHOCTH, BOAOIIPOBOAHASI TpyOa 3aKII0YaeTcsl B TWIb3y U3
CTaJIbHOU TPYyOBI, AuameTp KoTopoi Ha 200 MM Oosbliie quaMeTpa BOJOMPOBOIHON
TpyOBI. JITMHA TUIB3BI OT TOYKHU MEPECEYCHHS B 00€ CTOPOHBI: TIO 5 M - B TIIMHUCTBIX
rpyHTax u no 10 M - B mecyanbix. YTOOBI MCKIIOUYUTH BO3MOKHOCTH 3arpsi3HEHHS
BOJBI, PACCTOSIHME 0 TOPU30HTAIM MEXKIY BOJONPOBOAHOW M KaHAJIW3ALMOHHOU
JUHUAMHU JOJKHO ObITh He MeHee 1,5 M (mpu nuametpe BomomnpoBoaa a0 200 mMm
BKIIFOUMTENbHO) W 3 M (mpu guamerpe Oomee 200 mwm). [lpm mpoxmanke cerei
napajuielibHO CTEHaM 3/1aHusl paccTosiHuEe 10 (yHAaMEHTa JOKHO ObITh HE MEHee
oM. PaccTosiHue OT rpaHuIbl KBapTalia 10 BOJOMPOBOA - HE MEHEE 5 M, CaMOTEYHOM
KaHanu3auuu - He MeHee 3 M. I[lpuMep TpaccUpoOBKHM BHYTPUKBApPTaIbHBIX
WHXXEHEPHBIX CeTel MPUBEJIEH Ha pUCYHKE 1.
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Pucynok 1 — TpaccupoBka BHYTPUKBAPTAIbHBIX HHKEHEPHBIX CETEN

Tpaccupoeka enympennezo 6000npo6ooa 30anus

Jlns BBOJOB BOJONPOBOJIA TPUMEHSIIOTCS YyTYHHBIE pacTpyOHBIE TPYObI
nuamerpoM 65 MM u Oonee. Jlisi BBOJOB MeHbIIero nuamerpa (25-40 mm)
UCTIOJIB3YIOT CTajdbHbIe onHKOBaHHbIE TPYOBl (TOCT 3262-75).

BBon nomken ob6ecrednBaTh 1MoAady BOJIBI B CUCTEMY BOJIOCHAOXKEHUS 3/TaHUS
OpyM MHUHUMAJBHBIX 3aTpaTaXx HAa MOHTaX M JSKciyatauuio. OH COCTOMT U3
yCTpOMCTBA JUIsl MPHUCOEIWHEHUs K Hapy>KHOM cetu W TpyOompoBoga. B mecrax
pa3lelieHHs] MOTOKa BOJABl U MPU NPHUCOCAMHEHUU K TOPOACKOMY BOJIOIMPOBOIY
YCTAaHABIIMBAECTCS 3alopHas apMarypa W YCTPauWBalOTCS CMOTPOBBIE KOJOJILIBI,
KOJIMYECTBO KOTOPBIX JIOJKHO OBITh MUHUMAJIbHBIM. BBOI B 3/1aHNE OCYIIIECTBIISIETCS
1O/ IPSIMBIM YIJIOM, €rO JKEJIaTeJIbHO JeJaTh B Ty 4acTh 34aHUs, TJI€ COCPEIOTOUYEHO
OoJbIIIee KOTMYECTBO BOJIOPA30OPHOI apMaTyphl.

BBon BomompoBoga MOKET OBITH C TOpIA 3/aHHS WIM B LIEHTPAIBHOW €ro
gactu. [Ipy paBHOMEpHOM pacIpeaelieHud CaHUTAPHO-TEXHUYECKUX MPHOOPOB B
3IaHUU TPEANOYTUTEIBHBIM SIBIISIETCS BBOJ B CPEAHIO 4YacTh 3aaHus. Ilpu 3TOoM
BETBH BHYTPEHHETO BOAOMPOBO/IA, KAK MPABUIIO, OYIyT CAHMMETPUYHBI.

Cuctembl BOJOCHAOXKEHUS, JOIMYyCKAalOlMe TEPEphIB B MOJay€ BOJBI,
MIPUCOEANHSIOTCS OJJHUM BBOJOM. BBOJ MpoKiagbIBaeTCs HAa PACCTOSHUM HE MEHEe
1,5 M ot yrna 31aHus ¥ HeCyIUX KOJIOHH. TpyOsl ykinaasiBatotes ¢ ykiaoHom 0,005 B
CTOPOHY HapY>KHOHM CETH, YTOOBI X MOKHO OBLIO OTIOPOKHATH JIJIST PEMOHTA.

[Ipoxon BBOnma uepe3 oTBepcTHE (PyHIAMEHTA 3JaHUSI WM CTEHBI IOJBaja
yCTpamBarOT B CTAJIbHOW ruiib3e, Auamerp koropoi Ha 400 MM Ooibiie guamerpa
BBojia. KombueBoir 3a3op wMexay TpyOoil BBoJa W TUIIB30M  3aJI€NIBIBAIOT
MPOCMOJICHHOW  NPSAbI0, MSATOM TJMHOM W LEMEHTHBIM  pacTBopoM. B
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BOJIOHACBHIIICHHBIX T'PYHTaX BBOJ 3aJ€JbIBAIOT OETOHOM U LIEMEHTHBIM PacTBOPOM
WIM C TOMOIIbI CalbHHKA, NPUMEHSS MPOCMOJEHHYIO JIbHSIHYIO Mpalb U
IPYHIOYKCY.

BBon  BomompoBojga < 3aKaHUMBAETCS  BOJOMEPHBIM  Y3JIOM,  KOTOPBIA
pa3Melaercs B MojBaje 3/1aHus BOJIU3U HAPYKHOUM CTEHBI B JIETKOJOCTYITHOM MECTE
Ha BbicoTe 0,3-1,0 M OoT mona UM B crieuuaIbHOM KOJIO/ILIE BHE 3aHUS.

[locie BOAOMEpPHOTO Yy3/1a MPOKIAJbIBAIOT BOAOMPOBOJHYIO MarucTpab.
Maructpans 11e1ecoo0pa3Ho pacrnojiaraTb BAOJIb MNPOAOIbHON KalUTadbHON CTEHBI
3MaHus nocepenune nojsajga. OT MarucTpaiu NPOKIAAbIBAIOT pacIlpeiesIuTeNbHbIe
TpyOONpOBOABl K OTIAEIBHBIM BOJONPOBOAHBIM cTOsikaMm. Jljisi chycka BOJIbI
MarucTpajiv JOJLKHBI MTpoKIIaabiBaThes ¢ ykioHoM 0,002 - 0,005 B cropony BBOJa. B
HUKHUX TOYKAaX CETH HEOOXOJMMO YCTaHOBUTH CIYCKHBIE YCTPOMCTBa (TPOMHUKH
Wik My(ThI C TPOOKaMHU IS CITyCKa BOJIBI).

Ha pacnpenenutenbHbIX TpyOONPOBOIAX yCTAHABIMBAIOT 3aMIOPHYIO apMaTypy
JUISE  BO3MOXXHOTO  OTKJIFOYEHMSI CTOAKOB. BojompoBoaHyto ceThb  34aHUs
NPOKJIAJBIBAIOT MapajuIeNIbHO CTEHAM 3/JaHUM U JIMHHUSM KOJIOHH, IO BO3MOKHOCTH
PSIMOJIMHEHHO TaK, 4YTOOBI JUTMHA TPYO OblIa MUHUMAIBLHOM.

TpyOomnpoBobl HE TOMKHBI NIEpeceKaTh OajaKy, KOJOHHBI U JIPyTrUe HECyIlue
yacTH 37aHusA. [pyOonmpoBOAbl MPOKIAABIBAIOT OTKPBITO IO CTE€HaM, Qepmawm,
KOJIOHHAM W TOJ MNEPEKPHITUSIMH, YTO IIO3BOJISIET COKPATUTh MOHTAXHBIE U
CTpOUTENbHBIE paboThl, O0JIeT4aeT MAOCTyHn JUIsi OCMOTpa W PEMOHTa CeTeH.
['opuzoHTaNbHBIE TPYOBI KPETISIT K CTEHAM, MOTOJKY WU MPOKIAABIBAIOT IO MOy Ha
ornopax.

TpaccupoBky BHYTpEHHEH CETH HAUYMHAIOT OT BOAOPA30OpHBIX MPHOOPOB: Ha
IUTaHEe JTaka HaMEYaroT MecTa MPOKIAIKU TpyO, MONAIIMKUX BOAY K IMpuOOpam
(pa3BoxKM), a TakXe CTOAKOB. BoaompoBoaHble CTOAKM  Iesieco00pa3HO
YCTaHaBIMBATh B CaHy3JIaX WM KyXHSIX B CHEIUANbHBIX HUIIAX, pazmepom 180x400
MM, PSJIOM C KaHAJIM3AIMOHHBIMH CTOSIKAMHU WM BOJIM3M CTEH M TEPETOPOAOK IO
BCEM BBICOTE 37aHUS.

Pa3Bogku mpokIagpIBalOT, KaK MpaBUII0, OTKPHITO MO CTEHAM BAaHHBIX, KyXOHb
n T.n. Ha BbicoTe 0,2+1,0 M or moma. Ha pa3Boake (MOJBOJKE) yCTaHABIUBAIOT
BOZOpPa30OpHBIE YCTPOMCTBA HAa KaXABIA MPUOOP W 3aMOpPHYIO apMmaTypy s
OTKJIIOUEHHUS €€ OT CTOsIKa Ha BPEMSI PEMOHTA WJIA aBapHH.

[Ipu npokiaske MOABOJKH HIXE CAHHUTAPHO-TEXHUYECKUX MNPUOOPOB BOJA
MOCTYyHaeT Ha BOAOPA30OpHBIE YCTPONCTBA MO BEPTUKAIBHBIM TPyOOIPOBOJIAM,
YCTaHOBJICHHBIX Ha MOJIBOJIKE.

Crosiku MNPOKIAABIBAOT IIO0 BO3MOXHOCTHM B MCCTAaX PaCIIOJIOKCHHUA
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HanOOJIbIIEr0 KOJMYECTBA BOAOPA300pHBIX NPUOOPOB TaK, YTOOBI UX KOJIUYECTBO U
JUTMHA Pa3BOJIOK K BOJAOPA30OPHBIM MPpUOOpaM ObLITH MUHUMAIbHBIMU.

[Ipu pa3melieHnH CTOSIKOB HEOOXOAMMO YUYUTHIBATH IJIAHUPOBKY MOMEIEHHM
Ha BCEX JTAXKaX 3JaHUA: CTOAKM HE JIOJDKHBI IPOXOJAWUTH B CEPEIUHE IOMELIEHUS,
IepeceKaTb HECyIIME KOHCTPYKIMHM, JOJDKHBI pPacloyiaratbCsi OKOJIO CTE€H W
MEPEropoI0K, AOMYCKAIOIIUX KPEIUIEHHE TPyOOIIPOBOIOB.

BononpoBoiHbIe CTOAKM HYMEPYIOTCS IO XOAYy YaCOBOW CTPEJIKM HAauMHas OT
CTOSIKa, PAaCHOJIOKEHHOTO B JIEBOM BepxHel yacTu 1uiana staxa. Hanpumep: Ct.B1-1
— CTOSIK XO3SIICTBEHHO-IUTheBOr0 Bojaomposoja (B1), nomep 1.

B mMectax mepeceueHus CTOSIKOB U JPYTUX BEPTUKAIBHBIX TPYyOONpPOBOAOB C
NEPEKPHITUIMHA Ha HUX HAJIEBAIOT TWJb3bl (CTAJIbHBIE WM IJIACTMACCOBBIE), n30eras
KECTKOM 3alelIKu € 1eNbl0 OOeCleyeHus: CaMOKOMIIEHCAlUM  TePMHUYECKHX
nedopmalii ¥ NMpeoXpaHeHUs TMEPEKPHITUH OT CMAaYMBAHUSI KOHJEHCUPYIOIIEHCS
BJIAroM.

3amopHasi apMarypa Ha BHYTPEHHEW BOJOMPOBOJIHONW CETH 00s3aTeIbHO
YCTaHABIIMBAETCS B CJIECAYIOIINX MECTaX:

1.y oOcHOBaHHS CTOSKOB XO3SIICTBEHHO-NIMUTHEBOW WM MPOU3BOJCTBEHHOMU
CETH B 3[IaHUIX 3 dTa)ka 1 0oJiee;

2. Ha OTBETBJICHUSIX OT MaruCTpPajIbHBIX JTUHUN BOAONPOBOJIA;

3. OTBETBJIEHUSAX B KAKIYIO KBapTUPY;

4. OTBETBIICHUAX PA3BOJAIICH ceTH [JIsi  OOecrleueHus BO3MOXKHOCTH
OTKJIIOUEHHUS €€ OT/ICJIbHBIX YUYACTKOB,;

5. MOABOJIKaX K CIIMBHBIM OayKam;

6. MarucTpanbHON CETH C NENBbI0 BBIACICHUS PEMOHTHBIX YUYaCTKOB, HO TPH
OJIHOBPEMEHHOM OTKIIFOUEHHUH HE 00Jiee 5 MOKAPHBIX CTOSKOB.

[Tpumep npoeKkTUpoBaHUS BHYTPEHHUX CETEH JaH HA PUCYHKaxX 2 U 3.

By Cr 1 Eeon EbIMyCK, 2
Cr K1-1 &
Cr K1-2 N Cr K1-3 Cr K1-4
Cr B1-1 1 B1-2 Cr 51'3,1 1 B4

Cr B1-6 Cr B1-5

Cr K1-5

Pucynok 2 — [1nan moaBana
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Pucynok 3 — [1nan TunoBoro staxa

ITocTpoeHne akCOHOMETPHUYECKO CXeMbI BHYTPEHHEr0 BOJONPOBOIA

[To 3ampoekTHpOBAaHHOMY Ha IIIaHE 3JaHHMSI BHYTPCHHEMY BOJIOIPOBOY
CTPOUTCS €r0 aKCOHOMETPHYECKas TIPOCKITHS.

AKCOHOMETpHYECKasi cXeMa BOJOIMPOBOJIA SIBJIICTCS IO CYIISCTBY pPacyeTHOMN
CXEMOH, TO03TOMY CTPOUTCS C YKa3aHHEM BCEX DJIEMEHTOB CETH - BBOJA C
BOJIOMEPHBIM  y3JIOM, CTOSIKOB, apMaryphl, TOJMBOYHBIX KpaHOB, YCTPONCTB
MOBBILIEHUST HAIOPa, MOABOJIOK K mpubopamM u ap. Ha cxeme HeoOXoIMMO MoKasaThb
OTMETKH: MOBEPXHOCTU 3€MJIH, 1OJa MoABaNa U 3TaXKeH, 0cell BCeX TOPU30HTAIBHBIX
y4aCTKOB TPYOOIPOBO/IOB, BOJIOMEPHOIO y3i1a (OCH BOJOCUYECTUYHKA), & TAKIKE OTMETKY
JTUKTYIOIIETO BOJIOpa30opHOro mpuodopa. Takke Ha cxeMe HeoOXOJAMMO TOKa3hIBaTh
MeCTa TepeceueHus: TpyOOoInpOBOIOB C KAMUTAIbHBIMU CTCHAMH 3aHUS U TUAMETPhI
XapaKTePHBIX YYaCTKOB CETH.

MaructpanbHbie TpyOOIPOBOABI B TO/IBAJIE MPOKIAABIBAIOT, KaK MPABUJIIO, IO
MOTOJKOM C pAacCTOSSHUEM B CBETYy OT CTPOHMTENBHBIX KOHCTPYKIUH M MEXIY
tpybamu 0,10-0,15 M. BricoTHOEe pacmonoxeHue TpyOONPOBOJOB PAa3ITUIHOTO
Ha3HAYCHUH, KaKk  TPaBHIIO, JOJDKHO ~ COOTBETCTBOBaThH  TeMIEpaType
TPaHCIIOPTUPYEMOU KUIAKOCTH («ropstame» TpybompoBonasl T1, T3 pacnonararorcs
BhIIlIe, «xononHbsie» Bl, B2, T4 - Hmke). TpyOompoBoabl KpemsaTcs K CTCHAM HIIH
VKIAJBIBAIOTCSl Ha CIEIHUAJBbHBIE TMOJKH BIOJH MPOXOA0B. KBapTupHbIE pa3BOIKH
MIPU OTKPBITON MPOKJIAAKE CIETyEeT pa3MeliaTh Haj MOJIOM BBINIE KaHATHU3AIIMOHHBIX
TpyO. [lomumepHbie TPyOBl MPOKIAABIBAIOTCS CKPHITO B IMITPOOAX WU CHEIUATHHBIX
kananax. [Ipu ckppITO TpoKIIaike TPyOOIPOBOAOB MECTa pa3MENIICHHS apMaTyphl U
COCTMHECHUN JTOJDKHBI HAXOJAUTHCS B JOCTYITHOM MECTE B JIFOUKAX.

B cnyuae mpuMeHeHHs] BO BHYTPHKBAPTHPHOW Pa3BOAKE MOJIUITUICHOBBIX
TpyOOTIPOBOZOB MPEAMOYTUTEIBHO HCIIOIB30BaTh TOPU3OHTAIBHYIO TapalIeIbHYIO
CXeMy MOAKIIOYCHHS 000PYI0BaHUS OT paCIpeAeIUTEIbHBIX TKa(OB.
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['opuzoHTanbHAs cxXeMa NPUMEHSETCS TakKe MPU Pa3MEIICHUH MOJAOIIMX
CTOSIKOB M HMHJIMBUAYaJbHBIX y3JO0B y4eTa B OOLIMX KOPUAOpAX WM MHBIX MECTax
OOLIEro MoJIb30BaHUs

[Ipy ncronb30BaHMU CTANbHBIX, MOAUOpONUiIeHoBbIX win [IBX TpyO uame
BCEr0 MPUMEHSETCS MOocaeA0BaTeNbHas pa3Bo/IKa.

JUTMHBI paCUETHBIX YYaCTKOB MEX]y TOUYKAMH Ha CTOSIKE OMPENEISIOT UCXOs
U3 BBICOTBI 3TaXa, TOJIIUHBI MEKIY3Ta)KHOTO EPEKPHITUS U BHICOTHI MOJIKIIIOUECHHUS
ITaXHON (KBapTHPHOW) Pa3BOJKU. J[TMHBI TOPU30HTAIBHBIX YYACTKOB OIMPEICIISIOT
1o MaciITady Ha MJIaHaX TEXHUYECKOTO MOAMONbS U ATaXaXx.

['opu3oHTaNIBHBIE YYACTKU TPYOONPOBOIOB, MEPIEHIUKYIISIPHBIE K MAarCTPaIu
U CTOSIKaM, Ha aKCOHOMETPUYECKOM CXeMe MOKa3bIBAIOT MOJ YoM 45°, a uX JJIMHbBI
JOJKHBI OBITH B TOM jK€ Maciutade, 4To M Ha IulaHe 3Taxa. [lpumep moctpoeHus
aKCOHOMETPUUYECKOM CXeMbl BHYTPEHHETO BOJOIPOBOJIa MPUBEACH Ha PUCYHKaX 4 U
5.

[lo akcoHOMETpHUYECKONW CXeMe BHYTPEHHEro BOJOIPOBOJA OMPEACISIOT
pacyeTHOE HaINpaBJICHUE ABMXKEHUS BOJIBI.

PacueTHOe HampaBiieHHE IBMKEHHUS BOJBI — 3TO HaIpaBieHHE OT BBOJA 10
JMKTYIOIIEr0 BOJOPa300pHOro yctpoicTBa (mpubopa). B kadecTBe IUKTYIOLIETO
npubopa TpPUHUMAETCs] Hauboliee BBICOKO pACIOJIOKEHHBIA Npubop y camoro
YIAJEHHOTO M Harpy)XeHHOro crosika. [Ipy HamuYmu HECKOJBbKUX OJMHAKOBO
yYAAJEHHBIX M BBICOKO PACIOJOKEHHBIX TPHOOPOB 32 JUKTYIOMIHMA TpHOOp
IPUHUMAETCSI BOJOPAa300PHOE YCTPOHCTBO C HAMOOJBINEH BEIMYMHOW CBOOOJHOTO
Hanopa Hf nmepen HuM.

BononpoBoaHbie CTOSKHM HYMEPYIOTCS B COOTBETCTBHHM C UX HyMepalueil Ha

IIJIaHC OTaxKa.
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Pucynok 4 — AkcoHomMeTpHruecKasi cxemMa BHYTPEHHET0 BOJOPOBOAA
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Pucynok 5 — [Ipumep akCOHOMETPUUECKOM CXEMBI y3j1a BHYTPEHHEr0 BOJONPOBOAA

IHopsinok BbINOTHEHNsI PAa0OTHI:

1. HauepTuTth reHmiag, miaH 3Ta)ka u IUJIaH [0JBajla 31aHusl.

2. OnpenenuTh OPUEHTUPOBOUYHBIN MOTPEOHBIN HAOOpP B TOYKE MOIKIIIOUCHUS
BHYTPEHHErO0 BOJOIPOBOAA K YJIWYHON CETH M CPaBHUTHh €r0 C rapaHTUPOBAHHBIM
HAIlOpOM B CETH TOPOJCKOTO BOJONPOBOJA M BEIWYMHOUN JOMYCTUMOIO Haropa BO
BHYTpeHHEH ceT. BriOpath cxemy BOJOIIPOBOIA.

3. Tlo 3amanHOMY TEHIUIaHY MPOM3BECTH TPACCUPOBKY BHYTPHUKBAPTATHLHOTO
BOJIONPOBOJIA XOJIOJHOW U TOPSYEH BO/IBI.

4. OnpenenuTh r1yOrHY 3aJ0KEeHUs TPYO BHYTPHUKBAPTAIHLHOTO BOIOMPOBO/IA.

5. 3anpoeKTHUpOBaTh BHYTPEHHUU BOAOIMPOBOJ XOJIOAHON U ropsdei BOAbI HA
IJIAHE 3TaXka U IoJ1Basa.

6. Ilo 3ampoekTHpOBaHHBIM Ha IJIAHE 3/JaHHS BHYTPEHHHM BOJOMPOBOIAM
MOCTPOUTH AKCOHOMETPUUECKHUE CXEMBI CETEN XOJOJHOU U TOPSTYEH BOJIBI.

7. OTBETUTH Ha BOIPOCHI.
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Hcexoonwie oannuwie:

Howmep BapuanTa
1 2 3 4 5 6 7 8 9 10
Hcxonmupie JaHHBIC 11 (12 | 13 | 14 | 15|16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30

Howmep Bapuanra
IIJIAHA TUIIOBOI'O 3Ta)a
Howmep Bapuanra

B cooTtBeTcTBUY ¢ OPAAKOBBIM HOMEPOM

TeHIUIaHA Y4acTKa 1 2 1 3 2 1 2 3 2 1
KonnuecTBo sTaxei

(o 2 cekiun) 4 5 6 4 5 6 4 5 6 4
BricoTa aTaxa (oT mona

70 TOoJia), M, 30130(30({30(30(30(30(30]30]3,0

BricoTta moaBana (1o
noJia 1-ro sTaxa), m. 1912811222619 (120(261|24|19] 2,2
IIpurorosienue
ropsiueii Boabl * u **
Paccrosinue ot kpacHoOM
JIMHU 10 37aHug L1, M 15 2 3 4 5 6 7 8 9 10
Paccrosiaue ot 3panus
710 TOPOJICKOTO
KaHAJIM3AIMOHHOTO
xosona Ly, M 11112 | 13 | 14 | 15| 16 | 17 | 18 | 10 | 10
Juametp TpyObI
TOPOJCKOTO
BogonpoBoja Doy, MM | 200 | 250 | 300 | 200 | 250 | 150 | 200 | 100 | 200 | 150
Juametp TpyObI
FOPOJICKOM
KaHaM3auu Dy, MM | 250 | 300 | 250 | 300 | 350 | 200 | 250 | 300 | 350 | 200
VYkI10H TpyOBI
FOPOJICKOM
KaHaJIM3aIliH 1 0,008 0,007(0,007|0,006|0,008|0,008]|0,007|0,007|0,006 (0,008
AOGCoII0THAS OTMETKA
MTOBEPXHOCTH 3EMJIH, M,

Y 371aHUs 10,4121,5(32,4(43,5|54,4|65,5(76,4|87,5|98,4 (89,5
noiaa 1-ro sraxa 11,2122,4|33,4(44,3|55,2|66,6|77,3|88,4|99,4|90,6
JIOTKA KOJIOAIIa
FOPOJICKOM 7,1 118,0(28,8{39,9(51,0/61,9|73,0{83,7|94,9|85,8
KaHaIn3aIuu

* C neHTpaIu30BaHHBIM TOPSYUM BOJIOCHAOKEHUEM U CUISTYMMU BaHHAMU
** C HmeHTpaJM30BaHHBIM TOPSYHMM BOJIOCHAOKEHHWEM W ¢ BaHHAMHU JJIMHOW Oojee

1500-1700 mMm
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KoHTpoJsbHBIE BONIPOCHI
1. TaiiTe onpeneneHne JUKTYIOIIEH TOYKH.
2. Kakne cucrtemsl o003Havarorcsa kak B1, B2, B3?

3. Uro Takoe puTuHIru?

Jlurepartypa:
1. CIT 30.13330.2016 (c wusmenenusimu Nel,2) CHull 2.04.01 - 85*.
BuyTtpennuii BogonpoBo U kKaHanuzauus 3aaHuil / I'occtpoit Poccun. - M.: ®I'VII

LIIIIT, 2004, - 60 c.
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HNPAKTHYECKAS PABOTA Ne3

HA3BAHUE NPAKTUUYECKOWM PABOTBI: OTIPEJEJEHUE PACUETHBIX
PACXOJIOB BO/JIbI

Ieap padoOThI: BBHINOJHUTH TUAPABIMYECKHI pPacyET CUCTEM BHYTPEHHETO
BOJIOIIPOBOJIA

3HaHMA (aKTyanu3anus):

- OCHOBBI IPOEKTUPOBAHHUS U KOHCTPYUPOBAHMS;

- COCTaB M MOPSAOK pa3pabOTKU MPOEKTHON JTOKYMEHTAIIUH;
- crpoutenbHbie npasuia (CII);

YMEHHus:

- pa6OTaTI) C HOPMATUBHBIMH IIPABOBBIMU aKTAMH,

- BBIIIOJIHATDH PACYETHI DJIEMEHTOB CAHUTAPHO-TEXHUYECKUX CUCTEM.
OCHOBHBIE TEPMHUHBI U ITOHATHUSA

T'uopaenuueckuii pacuém cucmem 6HympeHHe20 6000nPO600a

[ens ruapaBIUYECKOrO pacueTa — ONPEACIUTh IKOHOMUYHBIE TUAMETPhI TPYO
npu 00ECTIeUeHUH PACUETHBIX PACXOJOB BOJBI M TpeOyemMoro Hamopa JUisi BCeX
noTpeOuTenel B 3JJaHUH.

I'mapaBnuyeckuii pacyeT BHIIOIHSIOT B CIEAYIOIIEM OPSIIKE:

1) Ha akcoHOMETpPHYECKOH CXeMe BHYTPEHHETO BOJIOIPOBOAA BBEIOMPAIOT
pacyeTHyl0 BETBb OT HaumboJee YIAICHHOTO U BBICOKO PAaCIOJIOKEHHOTO
BOZOPa300PHOTO YCTPOMCTBA (IUKTYIOMIEH TOYKM) JI0 MECTa BBOJA BOJOMPOBOJIA B
31aHUE. Y3JIOBbIE TOYKH, A€ IPOUCXOJUT CMEHA PACUETHOrO pacxoia BOIbI,
HyMepyloT (pucyHok 4). TakuM 00pa3oM OMNpPEAeNsIIOT pacyeTHbIE YYaCTKHM M MX
JUIMHBl HA PACYETHOW BETBHM AKCOHOMETPUYECKOM CXeMbl. KaXaplii yd4acTok
HyMmepytoT mudpamu 1-2, 2-3, 3-4 u 1.1.

2) OmpenensioT KoaudecTBo mpruOopoB N Ha KaKIOM ydacTKe.

3) OmpenensoT CEKyHIHBIH pacxoj BOJbI BOJAOPa30OpHOW apmaTypoi
(mpubopom), OTHECEHHBIHN K OAHOMY MPUOOPY (o.

B dbopmynax npu pacuere BoJonpoBojia sk OTAEIBHOTO Mprubopa (Ha ydacTke
1-2) cexyHAHBIN pacxoj XOJ0AHOU BOJIbI MPUHUMAIOT MO MPUIOKEHHIO B:
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Co = 0", (8)
rze: qo° - pacXxoJ] XOJIOAHON BOJbI CAHUTAPHO-TEXHUYECKUM MTPHOOPOM.
JIns pa3iuuHbIX MPUOOPOB, OOCITYKMBAIOIIMX OJMHAKOBBIX MOTpeOuTenen
(mmst Bcex OCTalbHBIX YYacTKOB), HOPMBI pacxoJa BOAbl NPUHUMAIOTCS IO
npuioxeHuto I
— B )KHJIBIX IoMaX, 000PY/I0BaHHBIX BOJAOHATPEBATEISIMU
Qo = qotot ’ (9)
rae o' — oOumii pacxo BoAbI (XOJOAHON M ropsueii) mprubopoM.
— B )KWJIBIX IOMaX C LIEHTPAIM30BaHHBIM rOPSIYUM BOJOCHAOKEHUEM
CJo = Qo°. (10)
4) Omnpenensitor uuciio xkuteneit U, mone3yromuxcs N mnpubopamMu  Ha
KaXXJIOM y4acTKe.
MO>XXHO IPUHUMATH YUCIIO KUTENIEH Ha eIMHUILY OOJbIlIe KOJIMYEeCTBA KOMHAT
B KBapTUpe, T.€. B OJHOKOMHATHOW KBAapTHUpE — 2 YEJIOBEKA, JIBYXKOMHATHON — 3
YeJioBeKa, TPEXKOMHATHOM — 4 JenoBeka.
5) OnpenensoT BEpOSITHOCTh IEHCTBHS CAHUTAPHO-TEXHUYECKUX MPUOOPOB

Ha y4acTKaX CETH Mo GopMyIie:
‘xU
P _ th,u ’ (11)
0o x N x 3600

rae U — yucio sxurenelt, noip3ytomuxcs N mpudbopamu;

N — konuecTBO MpUOOPOB, 0OCTYKMBAEMBIX PACYETHBIM YUYaCTKOM CETH;
Jo — pacxoj BOAbI CAHUTAPHO-TEXHUUYECKUM MPUOOPOM, JI/C;
Ohr,i® — HOpPMa pacxojia XOJOIHOM BOABI MOTpeOUTENEM B Yac HaUOOJBIIETO
BOAONOTpeOIeHUS (IPUHUMAETCS TI0 IPUIIOKEHUIO 3), I
— B )KHJIBIX JJOMaX, 000PYy/TI0BaHHBIX BOJOHATPEBATEISIMU

Qhr,u® = Ghru™; (12)
— B ZKUJIBIX JOMaAx C HeHTpaJ'H/IBOBaHHBIM rOpH‘{I/IM BOI[OCHa6)KCHHeM
th,uC = th,utOt - Qhr,uh, (13)
rae g™ — o0mas HOpMa pacxofa BOABI MOTPEOMTENEM B 4Yac HauOOJIBIIETO

BOJIONIOTpEOICHHUS, T;
Ohru” — HOpMa pacxoza ropsdeil BOABI TOTPEOMTENEM B 9ac HAaMOOINBIIEro
BOJIONIOTPEOICHHUS, TI;
6) Omnpenensior BeanurHy NP.
7) Omnpenensior ko3hGuUIKMEHT o, 3aBucsmui oT NP (mo mpuioxenuto [1).
8) BBIUMCIAIOT pacyeTHBIC PACXObl BOJBI HA y4acTKaX

o1



g =5 qoa. (14)

9) OmpeneisioT JIMHY pacyeTHBIX yYacTKOB L 10 aKCOHOMETPHYECKOM
MIPOECKINH WX IUIAHAM 3Taka U MOIBaJA.

10) Ilo BBIYMCIICHHBIM PACYETHBIM PAcXOJaM Ha Y4acTKaX U SKOHOMHUYECKH
BBITOJHBIM CKOpOCTSM omnpeneisitoT no Tabmuuam Illesenésa ®. A wimm 1o
npwioxeHuto E quameTrpsl TpyO yuacTKOB ceTd. B cOOTBETCTBUU ¢ peKOMEHAAIUSAMU
[1] onTuManbHBIE CKOPOCTH JIBUKEHUS BOJBI B TPyOaxX BHYTPEHHETO BOJIOMPOBOIA V
=0,8..1,2 m/c, HO He Goiee 3 M/c.

11) Tlo Tabmuuam llleBeneBa wiu mo npuiaoXkeHuo E MHTEpmonupoBaHueMm
ONpeNeNsoT (PAKTUYECKYI0 CKOPOCTb V, KOTOpas COOTBETCTBYET BBIOPAHHOMY
nuameTpy d ¥ pacdyeTHOMY pacxomy (.

12) Tlo Tabmuuam llleBeneBa wiu mo npuiaoxkeHuo E uHTEpnonupoBaHuem
ompenensoT ruapabauueckuii  ykiaoH 10001, COOTBETCTBYIOIIMN BLIOpAHHOM
(aKkTUYECKON CKOPOCTH.

13) BBIYHCISIOT MOTEPH HAIOPA IO JJTMHE PACYCTHOTO yYacTKa, M:
~1000i x L
- 1000

14) Tlorepu nHamopa Ha TpeHUE MO IuHEe 2XH| Ha pacueTHOM BETBU OT

(15)

JTUKTYIOIIEH TOYKH O BBOJA B 3/IaHHME TOJYyYalOT CyMMHUPOBAHHMEM IMOTEph Hamopa
Ha BCEX Y4YacTKax.

15) Ilotepu Hamopa Ha MECTHBIE COMPOTUBIEHUS TPYO, (HAaCOHHBIX YACTAX U
apMarype IJisi CeTeil BHYTPEHHEro BOIOMPOBOJA KUIBIX M OOIICCTBEHHBIX 3/IaHUMN
npuHUMAaIOT paBHbIMU 30% OT MOTEPh HAMOpa MO JJIUHE.

OO6mume moTepu Hamopa Ha PacCYeTHON BETBH BHYTPEHHETO BOJIOMPOBOA OyayT
paBHBI CYMMe€ MOTEPh HAMOPA MO JTMHE ¥ MECTHBIX MOTEPh:
ZHL,tot:1,3ZHL . (16)
PesynbTaThl pacyeTa 3aHOCST B TaOIUILy 3.

IIpumep ruUaApPaBIMYECKOr0 pacyera. BpINOJIHUMM TUIPAaBIMYECKUN  pacyer
BHYTPEHHEr0 BOJAOMPOBOAA XOJIOAHOW BOJBI OJHOCEKUHMOHHOIO XUJIOTO J0Ma,
KOTOPBIN UMEET IIEHTPATU30BAHHOE TOpsYee BOJOCHAOKECHHE.

1) PaccMoTpuM pacueTHBIN y4acTok 1-2.

2) KommuectBo mprbopoB N=1 (BaHHA CO CMECHUTEIIEM)

3) OmnpenensieM CEKYHIIHbIA PacXoJi XOJOJHON BOJbI OTIIENbHBIM NPUOOPOM -
MOMKOM cO cMecuTelieM (110 MPUIOKEHNT02):

Qo = qOC = 0,18 J/c.
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4) Yucno sxurenerr U=3 wdenoBeka, Tak KaK MOWKa YyCTaHOBJICHA B
JIIBYyXKOMHATHOM KBapTHUPE.

5) BeposiTHOCTH JeicTBUS pubopa:

_ Opu xU 56x3
0o x Nx3600 0,18x1x3600

rae qure® = O — Qnrd” =15,6-10=5,6 11 (10 NPUIOKEHHIO 2 JUIS KUJIOTO J0Ma

=0,0259,

KBapTUPHOTO TUMa ¢ BaHHaMu MHOM oT 1500 go 1700 Mm, 00OpyaOBaHHBIX
TyIIeM).
6) Onpenensiem NP = 1x0,0259 = 0,0259.
7) IMo mpunoxxkenuto [1 g NP = 0,0259 uHTepronpoBaHUEM HaXOIMM:
a = 0,226.
8) PacuerHbIi pacxoj BOJbI HA yyacTke 1-2:
g = 5qoa. = 5-0,18-0,226 = 0,2 n/c.

9) Jlnuna yyactka 1-2 mo akcoHomeTpudeckoi cxeme: L = 0,6 m.

10) 3uas pacxox q = 0,2 i/c mogdepem 1o mnpuiiokeHnto E takoil guameTp
YCIOBHOTO TMpoxoAa Tpyd, TpU KOTOPOM CKOPOCTh OyJeT ONTUMalIbHOU
v=0,8...1,2M™/c:

d=15mm.

11) 3uas pacxox q = 0,2 a/c u aumamerp d = 15 MM mo npuioxenuio E

no0upaeM UHTEPHOJANKEH (aKTHIECKYI0 CKOPOCTh:

v=1,18 m/c.
Heo6xonumo yuuteiBath, 4T0 d = 15 MM — MUHHMaNbHBIA AUaMETp TPyOBI Ha
MOJIBOJIKE K MPUOOPY, MOITOMY CKOPOCTh JIOMYCKAETCSl HUKE ONTUMAIIbHOM.

12) Tak e WHTEPHOJSIHUCH M0 NpUiIokKeHUI0 E HaxoawM ruapaBIddecKuid

YKJIOH:
10001 = 360,5 mm/Mm.
13) [Torepu Harmopa 1o AJIUHE Ha ydacTke 1-2 OyayT paBHBIL:
~1000ixL 360,5x0,6
© 1000 1000
Ha yuactke 2-3, cHaGkaromem BOJOM 1Ba pa3nudHbIX nmpubopa N = 2 (BaHHA

=0,22m.

CO CMECHUTEJeM M MOMKAa), CEKyHJHBIH pacxoj MpUHHMAeM MO mnpuiioxeHuo I,
MOJIb3YSICh POPMYIIOi:
Qo= (o° = 0,2 1/c.
BepostTHoCTh neiicTBUS TpUOOPOB
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— th’,UCXU _ 516X3
0o x Nx3600 0,2x2x3600

[Tpoussenenue NP = 2x0,0078 = 0,016, npu 3tom o = 0,226, MakcCUMaJIbHbIN

=0,0078.

CEKYHJIHBIH pacxo/l BOJbI Ha yyacTke 2-3:
g = 5x0,2x0,226 = 0,2 11/c.
Jlst aToro pacxona: d = 15 mm; V = 1,18wm/c; 10001 = 360,5 Mmm/m.
Jnuna yuactka 0,77 m, Toraa notepu Hanopa H = 0,28 m.
[M'uapaBnudeckuii pacuet ceTeil BHyTPEHHETO BOAONPOBOAA CBOJIUM B TaOJHILY

3, pacCHUTbIBACM CYMMAPHBIC IMOTCPU HAIIOPA HA TPCHUC IO JIMHC ZHL u 06H_[I/Ie

notepu Harmopa XHy tot .

Tabnuua 3 - 'mapaBnuyeckuii pacyeT BHYTPEHHEN BOJIOIPOBOIHOM CETH

CexyHn Bepost [Torepun
Kou- N
HeI  |UHCI0| HOCTH Jmu- | na- Haropa
BO N Pacuer Cxkop
No pacxop |moTpe| AeucT . | Ha | MeTp
pH- HBIH OCTh
ydJacT BOJIBI ou- BUS NP o y4acT | y4acT . Ha
00- . pacxoi V, [1000i,
Ka | npubo | Tenei | mpubo o| K@ Ka I /| YIACTRE
pNB poM U poB e L, ™ |d, Mm M MMM =L
Jo, 1 P
1 2 3 4 5 6 7 8 9 10 11 12 13
1-2 | 1 0,18 3 10,0259]0,025]0,226 {0,2034 0,6 15 | 1,18 |360,5| 0,22
2-3 | 2 0,2 3 (0,01167|0,016|0,205{0,205( O,77 | 15 | 1,18 |360,5| 0,28
34| 3 0,2 3 10,0078|0,023|0,222 (0,222 | 2,9 15 | 1,18 |360,5| 1,05
45| 6 0,2 6 |[0,0078|0.047|0,268 (0,268 | 2,9 20 | 0,94 [1549| 0,45
56| 9 0,2 9 10,0078| 0,07 {0,304({0,304| 2,9 20 | 0,94 [1549| 0,45
6-7 | 12 0,2 12 |0,0078(0,093|0,331|0,331| 3,5 20 | 0,94 [1549| 0,54
7-8 | 24 0,2 24 |0,0078|0,187(0,436|0,436| 3,1 20 | 1,25 |265,6| 0,82
8-9 | 36 0,2 36 |0,0078| 0,28 |0,518{0,518| 4,5 25 | 0,93 |110,9 0,5
9-10 | 72 0,2 72 10,0078 | 0,56 {0,722|0,722| 4,5 25 | 1,31 |209,6| 0,94
> HL=5,25m

OO6mme moTepw Hamopa Ha PAcUETHOM BETBH C YYETOM IOTEPh Ha MECTHBIC

COIMPOTHUBJIICHHUA

> Hi 0:=1,3x5,25=6,82 m
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IopsoK BbINOJIHEHUS PadoOThI:
1. BbINOMHUTH THAPABINYECKUN pacueT CUCTEMBbI XOJIO0IHOTO BOJIOCHAOKEHUS

3/1aHU.
2. BBINOMHUTH TUIPABIMYECKUN pacUET CUCTEMbl TOPSYETro BOJIOCHAOKEHHMS

3daHUA.

KoHnTpoJsbHbIE BONIPOCHI
1. VkaxuTe BeNTUYMHY MAKCUMAJbHOTO JOMYCTUMOrO Hamopa BO BHYTPEHHEM

Bogonposoje Bl.
2. YKa)XuTe MUHUMAaJIbHbIE CBOOOIHBIE HAMIOPHI MEPE]] CMECUTEISIMU ISl MOEK

" BAHH C OYIICM.
3. Vkaxxure HHTCPBAJI 9KOHOMHNYHBIX CKOpOCTeﬁ Impn pacyceTc BHYTPCHHCTO

Bl.

Jlurepartypa:

1. CIT 30.13330.2016 (c wusmenenussmu Nel,2) CHull 2.04.01 - 85*.
Buaytpennuit BogonpoBoa u kaHanu3anus 3nanuii / I'ocerpoit Poccun. - M.: ®I'VII
LIITIT, 2004, - 60 c.
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HNPAKTUYECKASA PABOTA Ne4

HA3BAHWUE MMPAKTHYECKOWM PABOTBI: PACUET CETU BHYTPEHHEI'O
BOJIOTIPOBOJIA

eab paGoThbl: ONpeneauTh pacyeTHBIE PacXoJlbl XOJOAHOW BOABI B KUJIOM
0Me

3HaHMA (aKTyanu3zanus):

- OCHOBBI IPOEKTUPOBAHHUS U KOHCTPYUPOBAHUS;

- COCTaB M MOPSAOK pa3pabOTKU MPOEKTHOU JOKYMEHTAIINH;
- ctpoutenbHbie ipaBuia (CII);

YMEHHusi:

- pa6OTaTI) C HOPMATUBHBIMHU IIPABOBbIMHU AKTaAMU,

- BBIIIOJIHATDE paCdYCThI 3JICMCHTOB CAHUTAPHO-TCXHUYCCKHUX CUCTCM.

OCHOBHBIE TEPMHUHBI U ITOHATHUSA

OmnpeneneHue pacyeTHBIX Pacxo0B

PacyéT BBITIONMHSETCA B COOTBETCTBUM C pazjaesom 3 [1].

MakcuMaJIbHBIM CYTOYHBIM PacXoJa BOJAbI HA XO3SMCTBEHHO - IUTHEBBIC
Hy)KObl B OKHIBIX 37aHUAX Qcyr, M?/CyT, ompenensercds HO HOPME pacxoja

MOTPEeOUTENSIMH B YKa3aHHbIE CyTKH [1]:

Q ~ qtotu U 2
1000 @)
rjae thtu — o0mras HopMa pacxojaa BOJBI B CYTKHA HAWOOJBIIIETO BOAOMOTPEOICHUS B
TUTpax;

U — xommyecTBO moTpeOWTENnei (kureneil) B 3AaHUM (OMpeiensieTcsl o

KOJIMYECTBY KOMHAT B KBaPTUPE IUIIOC €IUHULIA).
MakcuMaJIbHBII 4acoBO#i pacxoa BoAbI onpeeiseTcs mo hopmye
thtot: 0)005 . qO,hrtOt L, (3)
rae Qon'™- HOpMa pacxoja BOALI BOJOPa3OOPHOM apMaTypOM, ONPENENAETCS IO
npuioxkeHuto 3[1], coryiacHo HopMe BOABI IOTpEOUTEIEeM, JI/Jac;
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0 — KOX(pQUIMEHT, ONpeNeNsIeMblii B 3aBHUCUMOCTH OT YHUCIIa CAHUTApPHO-
TexHuueckux nmpuoopos N u BeposiTHOCTH UX AeiicTBus P, (mpunoxenue 4[1])
BeposTHOCT, ~ OTHOBPEMEHHOTO  BKIIOYCHHUS  CAHUTAPHO-TEXHUYECKHX
npubopoB P onpexnensercs s KUIbIX 3AaHUHN 10 Gopmyie

3600-P-q" @

0,hr
rae  (o'® - HOpMa pacxojga BOJABl CAHWUTAPHO-TEXHUYECKUM TMPHOOPOM  TIO
npuioxenuto 3[1], n/c;
Qo™ - YacoBOM pacxoa BOABI CAHMUTAPHO-TEXHUYECKHM HPUOOPOM  TI0
npuioxenuto 3[1], n/gac;
P - BeposSTHOCTb OJHOBPEMEHHOTO BKJIOYEHHUS CAHUTAPHO-TEXHUYECKHUX
npuOopoB, onpenensiemas rno popmyse (5).
MaxkcuMaJibHbII CeKYHIHBIN pacxo Boabl onpezaensercs no gopmyse [1]
9=5-qo-0, ®)
rae  Qo(0o™,0™,0o%) - ceKkyHAHBIA pacXoi BOABI BOAOPA3OOPHON apMaTyphl,
orpezensieTcs mo npuiioxkenuto 3 [1] coriacHo 3agaHHON HOpME BOAOIMOTPEOICHUS,
n/c.
BeposTHOCT AeiCTBUS CAHUTAPHO-TEXHHYECKHX mpubopos P (PO, P P°)
Ha YYacTKaX CETH MpPU OJIMHAKOBBIX BOJOMOTPEOUTENSIX B 3MaHUM 0e3 yuera
cootHomienuss U/N omnpenensercs o ¢popmysie:
- Arv U
g, -N-3600°

/1€ (hru - HOpMa pacxojia BOJbI MOTpeOUTEIEM B Yac HAMOOIBIIIETO BOJOTIOTPEOICHUS,

(6)

1/9 (o mpumnoxenuto 3 [1]).

YCTpOoiCTBO AJI U3MEPEHUS PAcX04a BOAbI

Bonomep mombupaercss Tak, 4ToOBbl 00€CHEUUTHh yYET PACXOIyeMOW BOIBI
4yepe3 CUCTEMY BHYTPEHHETO BOJOIPOBOIA.

JluaMeTp yCIoBHOTO MPOX0/a CYETUMKA BEIOMPAIOT UCXOAS U3 CPEIHEYACOBOIO
pacxoia BOAbl 3a MNepuoa MNOTpeOsieHus (CyTKH, CMEHY), KOTOPbIM HE MOJKEH
MPEBBIIATh AKCIUTyaTallMOHHBIA, NpuHuMaeTrca no Ttabnuue 2 [1]. Cuéruuk c
MPUHATBIM JIUAMETPOM YCIOBHOTO MPOXOJIa HEOOXOAUMO MNPOBEPUTH HA MPOMYCK
[1,3]:

a) MaKCHUMaJbHOTO CEKYHJHOTO pacxoja BOAbl Ha XO35UCTBEHHO-TIUTHEBBIC,
MIPOU3BOJICTBEHHBIE U JPYTHU€ HYKIbI, TP KOTOPOM MOTEPU HAMOpPa B KPbLIbYATHIX
CY€TYMKax XOJIOJHOM BOJIbI HE TOJKHBI MPEBBIIATh 5,0 M, B TYpOUHHBIX — 2,5 M;
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0) MaKCUMAaJIbHOTO CEKYHJHOI'0 pacxojAa BOJbI C YUYETOM MOJIaYM PacX0a BOJbI
Ha BHYTPEHHEE MOXKApOTYLIEHUE, TPU 3TOM NOTEPU HE AOJLKHBI TpeBbILaTh 10 M.

OO6BomHAsE NMHMS y CUETYMKA XOJIOAHOW BOJBI OOs3aTeNbHA NPU HAIUYUHU
OJIHOTO BBOJIa B 3/1aHHME, a TaKXe B CiydasX, KOrja CU€TYMK He OO0ecrneyuBaeT
MpOIYyCK pacxoja BOAbl Ha BHYTpeHHee mokapoTymeHue. OOBOJHYIO JIMHUIO
pPacCUMTHIBAIOT HA MAaKCUMAJIbHBIN (C y4€TOM MPOTUBOIMOXKAPHOIr0) pacxoa Boabl. Ha
0OBOJIHOM JIMHUM HEOOXOJUMO MpeayCcMaTpuBaTh 3aJABUKKY, 3aINIOMOMPOBAHHYIO B
3aKpBHITOM TMOJOKEHUH B O0O0bIYHOE Bpems. Ecium cy€TuMk He paccyuTaH Ha
MaKCHUMAaJIbHBIN PacXo/ BOJIbI Ha MOXKapOTYyIIeHHE, TO Ha OOBOJHON JIMHUU CIEAyeT
npelycMaTpuBaTh YCTAHOBKY 3aJBMXKKM C 3JIEKTPONPUBOJIOM, OTKpbIBArOIIECsS
aBTOMAaTHUYECKH OJTHOBPEMEHHO C IIYCKOM IMOXapHBIX HAacCOCOB OT KHOIOK Yy
MOKapHBIX KPAHOB.

HuameTp cu€Tymka MpUHUMAETCs] OOBIYHO MEHBIIE JuaMeTpa TpyOompoBoja.
Opnako, B ciy4asx OOOCHOBAaHHBIX THIPABIMYECKUM pacYETOM, JIOMYyCKaeTCs
YCTaHOBKA CYETYMKOB OJHOTO JIMAMETPa C TPyOOIIPOBOIOM.

NuauBrayalbHble y3IIbl y4€Ta YCTAHABIMBAIOTCA Ha KaXkKIOM OTBETBIICHHH K
OTPEOUTEIISM.

[IpuGopbl yudera BOAONOTPEOJICHUS YCTAaHABIMBAIOTCS TaKXKE B KaXKAYHO
KBapTUPY JKUJIBIX 3/1aHUN M Ha OTBETBJICHUAX TPYOONPOBOJOB B JIIOObIE HEXUIIbIE
noMeuleHust (MarasuHbl, CTOJOBbIE, pecTOpaHbl, kade U T.1.), BCTPOCHHBIC WU
IPUCTPOEHHBIE K KUJIBIM, IPOU3BOICTBEHHBIM UJIM OOIIECTBEHHBIM 3JaHHSIM.

KBapTupHble BOIOCUETUMKH Pa3MEILaloT Ha MOABOJSIIEM TPyOONpOBOJE WU
Ha CIIyCKaxX OTBETBJICHHUI B KBapTUPY OT CTOSKOB, B IIAaXTax WJIH KOopoOax mocie
OTKJIfOYAloero BeHTWIs. [IpsMble ydacTku TpyObl 10 M IOCiIe BoJOMEpa
YCTaHaBIUBAIOTCA COIVIACHO TpeOOBaHMSIM MacmopTa cyeTuyuka. B maxrax wiu
OTpaXAAIOIIUX KOpoOaxX MOJDKHBI OBITh MPEIyCMOTPEHbl ChEMHBIE IIUTHI IS
J0CTyNa K BojoMepaMm. Takke B KBapTHpax IMeped BOJOCUYECTUMKOM HEOOXOAMMO
yCTaHaBIMBAaTh MarHUTHbIE My(TOBbIE QUIBTPHI AUAMETPOM HE MeHee 15 mm.

58



Tabauna 2 — PacueTHble napaMeTpbl CYHETYMKOB PAcX0ja BOJbI

IlapameTpsl
Jluamerp Pacxon BoasL, M3/4 v
YCJIOBHOTO OpOT Ma;ggg-ﬁ THPaBIHYECKOC
npoxoaa | MMHH- | 3KCIJIY- | MaKCH- 4yBCTBH- oGBeM COIPOTHBJIEHHE
CUE€TUMKA, | Mallb- | aTalMoO- | Malib- | TE€IBHOCTH, CUSTYHKA,
MM HBIH HHBIN HBIH He Ooliee i(;,ITLEII/IB S, M/(11:¢)?
KpbuibuaThie BOJOCYETUNKI
15 0,03 1,2 3 0,015 45 14,5
20 0,05 2 5 0,025 70 5,18
25 0,07 2,8 7 0,035 100 2,64
32 0,1 4 10 0,05 140 1,3
40 0,16 6,4 16 0,08 230 0,5
50 0,3 12 30 0,15 450 0,143
TypOuHHBIC BOJOCUETUNKI
65 1,5 17 70 0,6 610 81x10™
80 2 36 110 0,7 1300 26x10
100 3 65 180 1,2 2350 76 x 10
150 4 140 350 1,6 5100 13 x 10

[locrne BBIOOpa YCIOBHOTO MPOXOJla MPOBEPSIOT BOJOCUYETUMK Ha MPOITYCK
pacyeTHOro pacxoja BOJbI.

[Torepu Hamopa B cu€Tunkax Ny , M, IPU pacu€THOM CEKYHIHOM PACXOJ€ BOIbI

q(qtOt :q¢ ;g ), n/c, cnemyer onpenensTs no Gopmyie [1]:
hea =S x g%, @)
rae S — THUAPaBIUYECKOE CONPOTUBICHHE CYETYMKA, M/(J1/C)?, TpUHUMAEMoOe II0
TabauIE 2;
(J — pacdeTHBII pacxo] Ha BBOJE, JI/C.

[Tpu >TOM MOTEpH HAMOpa B CYETYMKAX BOABI Ney, M, HE JOJDKHBI TIPEBHIIIATH
5,0 M - 711 KPBITBYATHIX U 2,5 M - JJIs1 TYPOMHHBIX CUETYMKOB [3].

Ecimu ycnoBue He BBIMOTHSAETCS, TO HEOOXOAMMO YBEIUYUTH TUAMETP
YCJIOBHOTO TTPOX0/1a BOJJOCUCTUHKA.

ITopsinox BBINOJIHEHUS Pa0OTHI:

1. OnpenenuTh MaKCUMaJIBHBIM CYTOYHBIM pacxXoJ  XOJOAHOW BOJIBI Ha
XO3SIUCTBEHHO - MMUTHEBBIC HYKbI.
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2. OnpenenuTh MaKCUMaJIbHBIM 4aCOBOM PacX0/1 XOJIOAHOU BOJIBI.
3. OnpenenuTh MaKCUMAJIbHBIN CEKYHJIHBIM PacXo/ XOJIOAHOW BOABIL.
4. Tlono6paTh YCTPOUCTBO JIJIsl U3MEPEHUS PacXo/ia BOJIbI.

5. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Hcxoonvle oannvie: 3 npaktuueckon padotsl No2,

KoHTpoJsbHBIE BONIPOCHI

2. Kak omnpenenuTs 41ciio BBOAOB BOJIONPOBOIA JJIS KUIIOTO 3aHUs?

3. MunumanbHas ri1yOuHa 3a710KEHHUs BBOJAA BOIOINPOBOJIA OT MOBEPXHOCTH
3eMIIH?

4. VYkaxuTe pa3zHOBUIHOCTH MOTEPh HAMOPa BO BHYTPEHHEH BOJOMPOBOIHOMN

ceTtu?

Jlurepartypa:

4, CIT 30.13330.2016 (¢ wsmenenmsimu Nel,2) CHull 2.04.01 - 85*.
Buaytpennuit BogonpoBoa u kaHanu3anus 3nanuil / ['ocerpoit Poccun. - M.: ®I'VII
LIITIT, 2004, - 60 c.
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HPAKTHYECKAS PABOTA Ne5

HA3BAHUE NPAKTUYECKOMI PABOTBI: UTEHUE YEPTEXXEN CUCTEM
BOJOOTBEJIEHUS

IIe.m; paﬁoTbIZ HAaYyUYUTLCA 4YUTAThb YCPTCIKHU M CXEMbl BHYTPCHHHUX CHCTCM
BOJOOTBCIACHMUA.

3HaHMA (aKTyanu3anus):
— OCHOBBI IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS;
— COCTaB U MOPAJIOK pa3pabOTKK MPOEKTHON JOKYMEHTAIIUH;
— cTrpoutenbHbie HOpMBI U TipaBuia (CHullbr);

YMEHHUS:

— YUTaTh U BBINOJHATH YEPTEKN CAHUTAPHO-TEXHUUECKUX CUCTEM.
OCHOBHBIE TEPMUHBI U ITIOHATUSA

[manbl cucteM BOAOIPOBOJA (B TOM HHCIE TOPSYEro BOJOCHAOKEHUS), Kak
NPaBUJI0, COBMEIIAIOT C TUITAHAMHU CHCTEM KaHaJTU3aIuH.

TpyOonpoBobl, pacmojioKEHHBIC IPYr HAJI IpyroM, Ha IUIaHAX CHCTEM
YCIIOBHO U300pakaroT MapaijieIbHBIMK JTHHUSMHU.

OOopynoBaHHe CHCTEM Ha IUIaHAX YKa3blBalOT B BHJE YIPOIIEHHBIX
rpaduYecKuX U300paKCHUH, IPYyTrUe AIEMEHTBI CUCTEM - YCIOBHBIMHU Ipad)UueCKUMU
0003HAYEHUSIMHU.

IHopsinok BbINOTHEeHNsI padOTHI:

1. HauepTuTh 3a1aHHYIO CXEMY.
2. YKa3aTtp BCce 3JI€MCHTHI.
3. OnpenennuTh, KAKME CUCTEMBI 3alIPOCKTHPOBAHA B 3JaHUH.

4. CocTaBUTh OTYET O BBIMIOJHEHHOW paboTe, B KOTOPOM OMHCATh COCTaB
MIPOEKTA, OCHOBHBIE JJIEMEHTBI CUCTEMBI U X IMapaMETPHI.

5. OTBETUTH HA BOIPOCHI.
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3)

4)

Pa3pe3 cucTembl KaHanuaauuuv Ans Xunoro 2-x 3T.

63



5)

a2 Jmoy 43
Al =1 Bunyck K1 31 4 Rz Buinyck K1
=100 =100
i=0,02 i=0,02
gl —A— L=5,9 M 8 —A— LS55 M
e R
‘ ’ Kp.Na.1 ‘ ‘ ‘ ’ ’ ‘ ‘ ‘ ‘
I
B = 500 [ Tipfoo
=32
390
290 L 431 431, lf 290
2 Mptoo ;? 29 w gg Mp 100
&
Em EH (mBi-é Em &ﬁ (mB1-7 o
] = 4=100 T Tenkt ] i ' vl ao0o |||k i
g g . g
T g d=32 &
s B1 d=32
@ g J VI VI LL — d ‘32: l_] : “I\ = } E . l__ oy - I —4
o [————— g K badetspebarlena
= % ! d=100 g TS . g iy s |t 70
5 S mowo || B 2 {3 = nHid b | P e
L 3 3 (N
m Ki-; - % m Ki-;
(1 n etz 705 ” =n d=32 btz

5760

hd=50
{ 2013
[ e = [P
0 d=32 | |1 2251 ", ! ! 7} BCkM-32 || 2257 I M
Y

1 O O

i
Kp.Na2
L 3200 L 3200 L300 L 300 L 3200 Ll 300 L 300 L 300 L3300 L 3900 L
5200 | | 1 1
Fe_Bbod B1
it
L=zz4n

6)

64



7)

8)

Boinyck K1-7
m“w,-z%z;? 003

lonubovrsid npat; -
@225 \

dodomeptoze y3na

Konmponstsid xpat @15

] ~ -

Apovucmi| Inexmpo-
% I A’g 2100 a(umo);ai

S b L Y3en

]: / —1| ynpab-

cmKI-1 i

s 15 2100_|| -
% /L7000
< t0.02
CmBI-] __— ™K pyyromy nacocy
a25 omonnenus 225
i R L
: 81
N A7
N 4 flpoyucmua
3 7100
tmB1-2
225
cmKl-7
lomewerue

I~

[~ Bodonep Kpsinbyamsii >
z 40

3100

S |
1l
@ B60d @5& @
@———— ey = ey 2 o
— = mT3-3
37 <
[;77;73-/ o - i
mKl-1 i\ -L
2 100 o
325 0;@” 2700
O = ——— &
Lq o s
o
rr__—==

cmKI-2 ]
" [




9)

6000
Q
w [%
o
3

- CrK1-1 Crki-4 Terkis
8 1Y S ; - . n H- | I
Og Cr.Bi-1 _ﬁ] ok ' CrBi-4 |f4 . hlf 181

L3000 | 3600 | 3600 | 3600 | 3000 | 3000 | 3600 | 3600 | 3600 | 3000

D 0 ®@ 6 6 0 ©® ©® © O

10)
Mepenyck e K1 @32 Binyck K2-1 Boinyck K2-1 Mepenyck 8 K1 @32
Ha 3UMHMWIA Nepuoa \ @290(Ha penced @90(Ha penbet Ha 3WMHWIA Nepuoa
' . MECTHOCTHM) Mon.xp-2 MECTHOCTH) /
B - -+ T = = ﬁ—r = — 7 -
| 290 T ||| 2= |
" | oy | || @25f [NOoavem I’: Kis |
8 cre1-24t Cr.K2-1 f CtB1-5
2100 HiE | C.LKZQ\
sT’%A V2ol e | pa | p2g
s 1 : — 15T

(BH-H 4 ' :1—
CrB1-1 0 1 7.B1- [ *Wki:
g I g i S’Eﬁm " \@100 ] :
S8 \g : i ]Eﬁzs I‘l Cr814 4 ot |
' = lficrki-3 |1 |,§Lﬂ llerkia/ == | \crk1-6), |
MNoavem
@ N ] f" 11450 =
3000 | 3800 3600 3600  f 3000 73000 | 3800 | 3600 3600 | 3000
33600
DR O/ 0 /6 N ® O\©® O
Buinyck K1-1 Mon.kp-1 B B1-1 Buinyck K1-2
2110 263 L=20.0 s

66



KoHTpoJibHBIC BONIPOCHI

1. Kaxkwme cuctemsr o6o3nagarorcsa kak K1, K2, K3, K4?

2. Kakum o0pa3oM COeIMHSIOT KaHaJIU3aluOHHbIE TPYObI?

3. Kakue ycrpoiicTBa ycTaHaBIMBAIOT AJIs IPOYMCTKH BHYTpeHHeH cetn K17

Jlurepartypa:

1. CIT 30.13330.2016 (c wusmenenusimu Nel,2) CHull 2.04.01 - 85*.
BuyTpennuii BononpoBoJ U KaHanu3auus 3aaHuil / T'occtpoit Poccun. - M.: OI'VII
LIIIIT, 2004, - 60 c.

2.'OCT 21.601-2011 Cuctema TOpPOEKTHOM  JIOKYMEHTaUUW  JJs
ctpoutensbctBa (CIIAC). [IlpaBuna BbImoSHEHHS pabodeil  JTOKyMEHTAIMU
BHYTPEHHUX CUCTEM BOJOCHAOKEHUS U KaHATU3AILNU

3.TOCT 21.205-2016 Cucrema NpOEKTHOW  JOKYMEHTAaUUH  JJIs
ctpoutenberBa (CITJC). VYcnoBHbie 0003HAUYEHHS 3JIEMEHTOB TPYOOIPOBOJAHBIX
CUCTEM 3/1aHuM U coopyxeHuit (¢ [lompaBkoii)
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HNPAKTHYECKAS PABOTA Ne6

HA3BAHUE MPAKTUYECKOI PABOTBI: KOHCTPYUPOBAHUE CUCTEM
BOJJOOTBEJIEHUS

Hear paborbi: 1. HAyuyuThCS MPOEKTUPOBATH CHUCTEMBI BOJIOOTBEICHUS
3JIaHU;
2. HAYYUTbCS  BBIMIOJHATH AKCOHOMETPUYECKHUE  CXEMBI
BHYTPEHHEN CETU KaHAIU3ALIUU.

3HaHus (aKTyanIu3anus):
— OCHOBBI MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS;
— COCTaB U MOPSAOK Pa3padOTKH MPOCKTHOM IOKYMEHTAIIUH;
— crpoutenbhbie npasuna (CII);
yMeHHUSI:
— YUTaTh U BBINOJHATH YEPTEIKU CAHUTAPHO-TEXHUUECKUX CUCTEM.

OCHOBHBIE TEPMHUHBbI U ITOHATHUSA

Tpaccuposka 6HympuKeapmaibHblX KAHAIUIAUUOHHBIX cemell

BHyTpUKBapTAIbHONW KAaHAIU3AUOHHON CETHhIO HY’KHO OTBECTH CTOYHBIE BOJIbI
OT KaHaJM3al[MOHHBIX BBIIYCKOB B TOPOACKOW KaHAJU3AIMOHHBIN KOJUIEKTOD,
cOpacbIBas X B OJTHOM MECTE KOJUIEKTOPA.

B MecTtax u3MeHeHus OuaMeTpa, Ha IOBOPOTaX, KOTOpPbIE AOJKHBI HMETh
MpSAMON WJIM TYNOH Yroj, NPU U3MEHEHUU YKJIOHA U NPUCOCAWHEHUHM OJHOW WU
HECKOJBKUX TPYyO YCTpawBalOT CMOTPOBBIE KOJOAIBL. Ha mpsaMmpIx ydacTkax cetu
KOJIOJIBI yCTpauBaloT uepe3 Kaxzasie 35 m ( mpu nuamerpe Tpyod mo 150 mm) unm
yepe3 kaxable 50 M (mpu auametpe 1o 450 mMm). Ha paccrosiuun 1-2 M oT KpacHoO#
JUHUY BIUIyOb ABOpA YCTPaWBaIOT KOHTPOJBHBIN Konojel. Kananu3amoHHbie TpyObl
MEK/ly KOJOJIIAMU ITPOKJIAABIBAIOT TOJIBKO MO MPSIMOM JTMHUMU.

[Ipu TpaccupoBKe KaHAIM3AIMOHHOW CETH HEOOXOJAMMO MaKCHUMAaIbHO
WCIIOJIb30BaTh YKJIOH pelibed)a MECTHOCTH.

[Ipumep TpaccUpOBKM BHYTPUKBApPTAIbHBIX MHKEHEPHBIX CETEH MPUBEACH Ha
pHUCYHKeE 6.
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Pucynok 6 — TpaccupoBka BHYTPUKBAPTAJIbHBIX HHKEHEPHBIX CETEH

Tpaccuposka cemeii 6HympeHnneil KaHaIu3ayuu

Kananuzamnumonnbsle cucTeMbl BHYTpU 37aHUS TpeAHAa3HA4YeHbl IJIsi cOopa U
OTBEJICHUS CTOYHBIX BOJI OT OBITOBBIX MPUOOPOB, MOXKIEBBIX U TAJBIX BOJ C KPOBIHU
3IaHUS.

B coctaB cetn BXOAAT: NMPUEMHUKH CTOYHOM KUAKOCTH (yMBIBAIbHUKH,
PaKOBUHBI, BaHHBI M YHHUTa3bl), OTBOJHBIC TPYOONPOBOJIBI, CTOSKH, BBITSKKH H
BBIITYCKH.

Bce  npuemMHUKM ~ CTOYHOM  JKHUIAKOCTH  00OpyayroTcs  cudoHamu
(TMIpaBIMYECKUMHU 3aTBOpPaMHU): BaHHbl — HANOJIbHBIMH; YMBIBAJIbHUKU -
OYTBUIOYHBIMU, PAKOBUHBI M MOWKH — JIBYXOOOpOTHBIMH; B YHHTa3axX CHU(pOHBI
BMOHTHPOBAaHBI BHYTPH MpUOOpA.

OTtBoaHbBIE TPYOOITPOBOIBI IPOKIIAIBIBAIOTCS IPSIMOIMHENHHO ¢ YKIIoHOM 0,035
nuamerpom 40-85 mM. [[nvMHA OTBOJHBIX JMHUM HE JOJKHA MpeBbimats 10 M.
[IpucoenvHenre caHUTApHBIX MPUOOPOB, PACTIONOKEHHBIX B Pa3HBIX KBapTHpax Ha
OJTHOM DJTa)xe, K OJHOMY OTBOJHOMY TpPYyOONpPOBOAY W TPUMEHEHHE MPSIMBIX
KPECTOBUH MPH PACTOI0KEHUU B TOPU3OHTATIBLHOMN MIIOCKOCTU HE JOMYCKAETCS.

Crosiku pa3MeniaroT BOJIM3M CAHUTAPHBIX MPUOOPOB, UMEIOIINUX HAWOOIIBIIHNA
JUaMETp BBIMYCKa (A1 XKWIbIX 3JaHUM - YHHUTA3), OTKPHITO WJIH B CHEHUATBHBIX
Humax. Ecam K CTOsSIKy MOAKIIOYEH XOTS Obl OJMH YHUTA3, €ro JUaMeTp 0JIKEH
OobiTb HEe MeHee 100 mm. K ogHOMY CTOSIKY MOXKHO MPUCOCAUHUTH MPUEMHUKHU
CTOYHOM XKHUJIKOCTH JIBYX CMEKHBIX y3JIOB JIBYX KBapTHP.

Cetn  OBITOBOM  KaHaIM3alUM, OTBOJAIIME  BOJBI B  HapyXHYIO
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KaHaJM3alUOHHYIO CETh, JIOJKHBI BEHTWJIMPOBATHCS YEPE3 CTOSAKHU, BBITSIKHAS YaCTh
(BBITSIKKM) KOTOPBIX BBIBOJUTCS 4epe3 KpoBiaw Ha Bbicoty 0,5 M oT
HE3KCIUTYaTUPYEMOM KpOBIIM, 3 M — OT DJKCIUIyaTUpyeMoW. BpIBeleHHBIE BbIIIEC
KPOBJIM BBITSDKKHA CJIEAYET pa3MelllaTb OT OTKPBhIBAEMBIX OKOH M OaJKOHOB Ha
pacctosiHue He MeHee 4 M MO TOpPU3OHTaNW. JMamerp BBITSKKU NPUHUMACTCS
PaBHBIM JUAMETPY CTOSIKA.

Ha ceTsix ObITOBOM KaHanMM3alMu HEOOXOIUWMO MpEayCMaTpUBaTh YCTAHOBKY
peBu3uil U MpouncToK. Ha crosikax peBu3nu o0s3aTeIbHO YCTAaHABIMBAIOT HA MIEPBOM
Y TIOCJIEHEM ATa)KaX, Ha OCTAJbHBIX 3TaXKaX HE pPeKe UueM uepe3 3 3Taka Ha BbICOTE
I M ot mona.

KananuzaunonHass ceTb BHYTPU 3/1aHUS MOHTHUPYETCS M3 KaHAIU3AIMOHHBIX
YYT'YHHBIX WIW MOJUITUIICHOBBIX BRICOKOM TUIOTHOCTU TPYO U (paCOHHBIX YaCTEH.

Ha mane xaHanu3alMOHHBIE CTOSIKM HYMEPYIOT 10 4YacOBOM CTpeJKe
Cr K1-1, Cr K1-2 u 1.n1. B HWKHEH 4acTH CTOSIK MEPEXOIUT B BBIMYCK, MEPEX0]l
OCYILECTBIISIETCS IUIABHO C IIOMONIBIO OTBOAOB MNoJ yriaom 135°. Belnycku
MOHTHUPYIOT ¢ YKJIoHOM He MeHee 0,02 u3 TpyO Takoro ke Marepuajia U TaKuM Ke
IUaMETpOM Kak M CTOsAK. J[JInHa BBITyCKa OT CTOSIKA WM OT MPOYUCTKHA IO OCHU
CMOTPOBOTO KOJIOJIA HE ODKHA MPEBBIIATh BEJIMUMHY, YKa3aHHYIO B Tabnuiie 4.

Tabnuma 4 — JlnuHa BeITyCcKa

JIIMHA BBIITYCKA OT CTOSIKA WK OT IPOYHUCTKH 10
Huametp TpyObI, MM
OCH CMOTPOBOT'O KOJIOAIIA, M

50 8
100 12
150 u Goitee 15

Brinmycku cienyer npucoeauHsATh K HApYKHOM CeTH moJl yriom He meHee 90°,
cuMTas TO JBIWKCHHIO BOAbL. [Ipu Oosbmiom 3ariayOieHUM HApYy»XHOM CETH Ha
BBIITYCKE KaHaIU3allMu JOIyCKaeTcsl YCTPOUCTBO mepenaaoB: 10 0,3 M — OTKPBITHIX,
o 0ETOHHOMY BOJOCTHUBY, B JIOTKE, BBIXOJSIIEM C IUIABHBIM TTOBOPOTOM B KOJIOATIIC
Ha HapyXHOU kKaHanmuzauuu; o6osee 0,3 M — 3aKpBITHIX, B BUJE CTOSIKA CEYEHUEM HE
MEHEE CeueHUs MOBOAIIETO TPyOOIpoBoaa.

JlonmyckaeTcs NpUCOEAWHEHUE JBYX Pa3JEibHBIX BBITYCKOB B OJIMH KOJIOAELL
Hapy>XHOM KaHanu3alnmoHHoW cetu. [lpoxon Beimycka uvepe3 ¢GyHIAMEHT 3/1aHUS
OCYILECTBIIAETCS TAK K€, KAK U BOJOIPOBO/A.

[Tpumep mpoeKkTUpOBaHUS BHYTPEHHUX CETEH JaH HA PUCYHKAX 2 U 3.

Ilocmpoenue akconomempuueckoii cxemol
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AKCOHOMETPUUYECKHE CXEMbl CE€TE€ll BHYTPEHHEH KaHaIW3alWU BBITOJHSIOTCS
AQHAJIOTMYHO CXEMaM BOJIOIPOBOJHBIX CETEW M BKIIOYAIOT BCE AJIEMEHTHI CETEH OT
MecTa IPUCOENMHEHHSI BBIIYCKA K CMOTPOBOMY KOJIOALY JI0 BEpPXHEro cpesa
BEHTWISIHUOHHOM 4YacTh CTOAKOB. OTIMYMEM OT CXEMbl BOJOMNPOBOJIOB SIBISETCS
HEO0OXOMMOCTh MPOPUCOBKH BCeX (PACOHHBIX COECIMHUTEIBHBIX YacTed, IPHU 3TOM
pacTpyObl MOKa3bIBAIOT 3aCEUKAMMU.

[Ipumep BBIMOTHEHUS CXEM CUCTEM KaHAJIM3AlMKU MPUBEACH Ha pUCYHKaxX 7,8 u

+10,500

N

@100
+3,110 0,035
@50
$100 I
NJ @100
-0,690

2

1 W‘y‘_i:,z —0,035

. | -1,400 \M

Pucynok 7 - IIpumMep BBITIOTHEHUST aKCOHOMETPUYECKOM cxeMbl cucTeMbl K1
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Pucynok 8 - Cxema y31a BHyTpEeHHEW KaHAIM3AIUU

+10.800

+7,670 <= 108x4 ke
N a . .a \ 0,035
12000
CT K23
$100
-1,800

.40'035 EI;

l 2000

Beinyck K2-3
®100

Pucynox 9 - [Ipumep BbIIOTHEHUS] aKCOHOMETPHUUYSCKON CXeMBI CHCTEMBI K2
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IHopsinok BbINOTHEHUS PadOTHI:

1. ITo 3amaHHOMY TeHIUIaHy MPOM3BECTU TPACCUPOBKY BHYTPHUKBAPTAIbHOU

CCTHU KaHaJIHU3aIluu.

2. 3anpoeKTUpPOBaTh CETh BHYTPEHHEW KaHaIM3alMd Ha IUIAHE JTaxka M

moaBsajia.
3. Ilo 3aHpOCKTHpOBaHHOﬁ Ha IIJIaHC 34aHHUA CCTU BHyTpeHHeﬁ KaHaJInu3alluu
MMOCTPOUTH AKCOHOMCTPHUYCCKYIO CXCMY.

4. OTBEeTUTH HA BOTIPOCHI.

KoHTpoJibHBIE BONIPOCHI
1. Yro Takoe peBusus Bo BHyTpeHHel cucteme K17

2. Yto takoe cudons B K1?

Jlurepartypa:
1. CIT 30.13330.2016 (c wsmenenusmu Nel,2) CHull 2.04.01 - 85*.

Braytpennunii BogonpoBoa u kaHanmm3anus 3nanuii / I'ocerpoit Poccun. - M.: ®I'VII

LIIIII, 2004, - 60 c.
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HNPAKTHYECKAS PABOTA Ne/

HA3BAHUE NPAKTUYECKOW PABOTBI: TUJPABJIMUECKHII PACYET
CETU BHYTPEHHEN KAHAJIN3AIIUM

eab pa6oThi:1. HAYYUTHCA MPOESKTUPOBATH CUCTEMbI BOJIOOTBEICHHUS 3aHU;

3HaHMA (aKTyanu3zanus):
— OCHOBBI POEKTUPOBAHUS U KOHCTPYHUPOBAHUS;
— COCTaB U MOPAJIOK pa3pabOTKKU MPOEKTHON JOKYMEHTAIINH;
— ctpoutenbHbie npaBuia (CII);

YMEeHHusi:

— YWTATh U BBINOJHATH YEPTEKU CAHUTAPHO-TEXHUYECKUX CUCTEM.
OCHOBHBIE TEPMUHBI ! ITIOHATUSA

T'uopasnuueckuii pacuem 6HympuKeapmanbHoll KAHAAUZAYUOHHOU cemu

B pesynpraTe pacuera HYXHO ONPEAEINUTH CIEAYIOIMIUME BEIUYMHBI Ha
ydacTKax: pacxoj, IMaMmeTp TpyObl, €€ yKJIOH, a B Hayaje U KOHIIE KaXJI0r0 yJacTKa -
OTMETKH JTHA JIOTKA M YPOBHS BOJIbI (CTOUHOM KUJIKOCTH).

['mppaBauyueckuil pacdyeT BEASTCS B CIEAYIOMIEM OPSIKE:

1. BuyTpukBapTaibHyto (IBOPOBY1O) KaHaJIU3allMOHHYIO CETb,
3aMpOEKTUPOBAHHYIO Ha IUIaHe (parMeHTa KBapTaja, pa30MBalOT Ha pacyeTHHIC
yuactkn or kojoama KKI1-1 mo mogkimroueHuss €€ K TOPOACKOMY KOJUIEKTOpY.
HyMepyloT TONBKO T€ TOYKH, B KOTOPBIX HPOUCXOAUT H3MEHEHUE PaCUETHOIO
pacxopa. PacueTHple yuacTku HyMepyroTcs udpamu 1-2, 2-3 u T.1.

I'mpopaBnuueckuil pacyeT KaHaJW3aMOHHOM CETH BEAYT MO MaKCHMaJIbHOMY
ceKyHIHOMY pacxoay corijacHo CHull 2.04.01-85:

— mpu 00IEM MAKCUMAIbLHOM CEKYHIHOM pacxome BOAbl o < 8 1 B ceTsx
XOJIOMIHOTO ¥ TOPSYEr0 BOJOCHAOKEHHS, OOCIYXKMBAIONIUX TPyNIy MpHOOPOB,
MAaKCUMAJIbHbIA CEKYHIHBIN pacxXoj CTOUYHBIX BOJ, JI

qS= qtot + QOS, (1)

— B IPYTUX CIIy4asx

6° =g " = 500, (2)

fot oOluMii MaKCHUMaJbHBIM pPAaCUETHBIM pPacxoll BOJIbI, OMNPEAEISIEMBIil

rae q
AQHAJIOTUYHO OMPEACICHUIO PACXO0B B CUCTEME BOJIOCHAOKEHUS, JI/C;

Jo° — pPacxojJ CTOKOB OT CAHUTAPHO-TEXHUYECKOTO HPHOOpa ¢ HAMOOJIBIIMM
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BOJIOOTBeIcHUEM (Tpritoxkenue B), j1/c.

2. Ilocne BBIUKCIEHUS PACYETHBIX pACXOJOB HA YYacTKax OMNPEIEISIOT
JAMAaMETPhI ¥ YKIOHBI TPYOOIpoBoaoB (110 npuitokeHuto JK win tabmuipl JIyKHHBIX),
OTMETKH JIHA JIOTKA ¥ YPOBHS BOJIbI, @ TAKXKe TITyOHHbI KAHAJTM3ALMOHHBIX KOJIO/ILIEB.

[Ipu stom cnenyer pykoBojacTtBoBathbest TpedboBanusimu CHull 2.04.03-85:
MUHUMAJIBHBIN TUAMETP imin BHYTPUKBAPTAIbHON KaHANIM3aMOHHOU ceTu — 150 mm;
MUHHMAaJbHBIE JOMYCTUMBIE YKIOHBL: st TpyO muamerpom 150 mm — 0,008; nmms
tpy6 auamerpom 200 mm -0,007; nns TpyO Oosblimx auamMeTpoB d MOXKHO
UCII0JIb30BaTh YIPOILIEHHYIO (hopmyiTy

Imin = | (3)
min d .

CkopocTh JOMKHAa OBITh HE MEHEE Vmin — CaMOOYMILIAIONIEH CKOPOCTH,
KOTOpasi MO3BOJIAET TPAHCIOPTHPOBATH MO TPYyOONPOBOY B3BEIICHHBIE BEIECTBA,
HaXOJsIIMECS B CTOYHOM JKHUIKOCTH, O€3 BBINAJEHUS HX B OCaT0K, YeM
NpeoTBpaIllaeTCa 3aujIMBaHUE TPyOONpPOBOJOB. 3HAYEHHE MUHUMAIBHOM CKOPOCTH
Vmin=0,7 M/c (ipu h/d = 0,6 ) u d = 150...200 mM; Vmin = 0,8 m/c (mpu h/d=0,6 )u d
=300...400 mm.

Ecnu pacuetHbIil pacxo] UMeeT 3HaUYeHUs] MEHbIIIE 3HaYEHUH, IPUBEICHHBIX B
Tabiuue npuwioxkeHus K, TO ydacTOk cuuTaercs Oe3pacyeTHbIM M BCE €ro
napaMmeTpsl (YKIOH U CKOPOCTh) MPUHUMAIOTCS IO MUHUMAJIBHBIM 3HAUYCHUSM.

HauanbsHas rIyOnHa 3QJI0KEHUS TpyOOIIPOBOIOB YIMYHOU
(BHYTpUKBapTaJIbHOW) CETH paBHA:

HH:h+iXL—(Zl—Zz)+Ad, (4)
rae: d — HauMeHbIas TIyOrHA 3aJI0’KeHUs JOMOBOTO BBINTYCKA U3 3[IaHUS WM JIOTKA
B HauOoJiee y1aleHHOM KOJIOAIC BHYTPUKBAPTAIBLHOMN CETH;

| — YKJIOH KaHaJU3allMOHHOM CCTH;

L — nnuHa 1BOpOBOI KaHAIM3allMOHHOW CETH OT HauboJjee yIaJeHHOro KOJIOALA
YJIMYHOM CETH 10 MECTa €€ NPUCOEANHEHUS K YIUYHOU CETH;

Zy, u Zp; — OTMETKM IIOBEPXHOCTH 3€MJIM COOTBETCTBEHHO Yy HaumOoJee
YAQJIEHHOIO KOJIOALA (JIOMOBOrO BBIYCKAa) U y MECTa MPUCOEINHEHUS 3TOM CETH K
YIUYHOM;

Ad — pasHuma B JUaMeTpax TPYOONPOBOJOB YJIMYHOW (TOPOACKOW) U
BHYTPUKBapTaIbHON CETH y MECTa UX COETUHEHUS.

Hanmenbinas riiyOuHa 3am0oXeHusi JOMOBOTO BBIITyCKa U3 37jaHUS WJIU JIOTKA B
HanOoJiee yJaJleHHOM KOJIOALE BHYTPUKBApPTaIbHOW CETH MOXKET OBITh OIpejeseHa
10 3aBUCHUMOCTH:

H = hypou te (5)
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rae: hypow — MIIyOMHA IpOMEp3aHus TPYHTA, M;
€ — BeM4uHa npuHuMaemast pasaoit 0,3 M 1151 Tpyo nuamerpom 10 500 mm.
OTMETKM  MOCHENyIOIIMX  TOYEK  ONPEAeN AT [0  pe3yjibTaTaM
T'HJIPaBIMYECKOr0 pacyeTa CeTH.

Hpumep. IlpousBeneM pacyeT BHYTPUKBAPTAJIbHOM KaHAIU3aUUKU A
LIECTUATAXKHOTO JIBYXCEKIMOHHOTO [I0Ma, AaHAJIOTMYHOIO TOMY, [IJsI KOTOPOIO
IIPOU3BEICH THIPABINYECKUI pacyer.

Ornpenenum pacyeTHBIM pacxoj Ha ydacTkax 1-2, 2-3 ucnomnasizys popmyy:

"= 5x goxat,
rae: q°° — pacueTHBIN pacxox;
Jo — CEKYH/IHBIM PAcXo0/ BOJIbl, OTHECEHHBIN K OJTHOMY MPUOOPY.

BepositHOoCTh NielicTBUS TPUOOPOB HAXOIUM 110 hopMyIie

- th,uC><U _ 5,6 x 36 _
g, x Nx3600 0,2x36x3600

rae: U = 36 — uucmo xuTtenei Ha yuactke 1-2, monp3yromuxcsa N npubopamu;

0,0078,

N = 36 — KoIu4ecTBO MPUOOPOB, OOCITYKUBAEMBIX PACUETHBIM yU4acTKOM 1-2;
Onru® = 15,6-10 = 5,6 m — HOpMa pacxoda BOABI MOTpeOUTEIEM B dac
HauOOJBIIEr0 BOJONOTPEONIeHHs (M3 THAPABIMYECKOTO pacuera BOJOIPOBOJA) IO
MPUIIOKEHUTO 3;
Jo = 0,2 n/c — pacxoa BOJbI CAHUTAPHO-TEXHUYECKUM MpUOOpoM (TI0
npuioxenuto I).
Koaddumment o onpenensiem, nons3ysice npunoxkenuem JI mo NP=36x0,0078
=0,28. o =0,518.
Torna g = 5xgoxa = 5x0,2x0,518 = 0,518 n/c.
Tax kak ' < 8 5/c, MakCHMaJbHBIi CEKYHAHBIA DPACXOJ CTOYHBIX BOJ
ompenenseM o Gopmylie
q°=q°+q,°=0,518 + 1,6 =2,118 n/c,
rhe: Qoo — Pacxoj CTOKOB OT CAHMTAPHO-TEXHMYECKOrOo MpUOOpa ¢ HAaUOOIBIIUM
BOJOOTBeIeHHeM (ITPUIIOKeHHe B), 4To cOOTBETCTBYET qo° = 1,6 1/c A1 yHHMTa3a cO
CMBIBHBIM 0aYKOM.
Ha yuactkax 3-4, 4-5 u 5-'KK konudectBo mprOOpOB M YUCIIO MOTPEOUTENECH
MpUHUMAETCs IS ABYX cekunit goma: N = 72 mt., U = 72 yen.
Pe3ynbTaThl BBIUMCICHUS pPACUETHBIX PACXOJOB JUIsi CETH TIPUBEICHBI B
tabmuue 5. [ns omnpeneneHus Apyrux HapamMeTpoOB CETH PAcXoJlbl M3 TaONHIBI S
nepeHeceHsl B Tabnuiy 6. OcTanbHbIe Tpadbl 3aMOTHSIIOTCS CIASAYIOMNUM 00pa3oM:

— JUITMHA y4dacTka OepeTcs ¢ miaHa (parMeHTa;
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— MAHHMMAaJIbHBIM THAMETP HAPYKHOM KaHAIU3aLMOHHOU ceTh — 150 mm.

CoenuHeHne KaHAIM3ALMOHHBIX TPyOOIPOBOJOB B CMOTPOBBIX KOJOJALAX
OCYILECTBIISIETCS C MOMOLIBIO JIOTKOB. Pa3znuyaror ABa BUAA COEIMHEHUS:

— «UIeJIbITa B IIEJBITY», KOTJa OTMETKHA BEPXHUX 00pPa3yIOIIMX MOJBOISIIETO
U OTBOJSIIEIO TPyOONPOBOAOB y CMOTPOBOTO KOJOJALIA HUMEIOT OJHO M TO XK€
3HAYCHUE;

— [0 YpPOBHIO BOJbI, KOTJa OTMETKM TOPU30HTOB CTOYHOW KUAKOCTH B
NOJIBOJISIIIEM U OTBOJSIIIEM TPYOOIPOBOIaX PABHBI.

TpyOonpoBoabl pa3aMYHBIX JAUAMETPOB, KakK TMPAaBHIIO, COEAUHSIOT 10
menbiraMm. TpyOoOnmpoBOJbl OJIMHAKOBBIX JTUAMETPOB, HO C pPa3HOM CTENEHbIO
HAIOJIHEHUS COEANHSIOT IO YPOBHIO BOBI.

JUis ompeneneHus YKIOHa 1 Ha PACUETHOM Y4YacTKE MOXHO OIPENEIHUTH
CpPEeIHUI YKIIOH CETH icp U BbIOpaTh YKIJIOH TpyOompoBoja cetu. Eciu coenunenue
KBapTAJIbHOT'O KOJUIEKTOPA C TOPOJICKUM OCYLIECTBIISIETCS «ILEJbIra B MIEIBITY», TO

) VKK - VI'K
Icp = 1 , (6)

rae: VKK — ormetka qHa stotka nepsoro kosoana (KK1-1);

VI'K — oTMeTKa HA JOTKA MPU COCAUHEHUH C TOPOJCKUM KOJUIEKTOPOM;
L — cyMMa AJIMH pacyeTHBIX y4aCTKOB.
[Tanenue Ha ydacTKe ONpeeIIeTCs KaK MPOU3BEICHUE
Ah = ixL. (7)
CteneHb HANOJHEHHMS W CKOPOCTh MPH M3BECTHBIX JUAMETPE, YKJIOHE U
pacxone ompeaenseM 1o mpuioxkenuto XK. I'myObuna moroka h ompenensercs kak
npousBeicHHe nruamMeTpa d Ha CTeTlieHb HAIlOJTHEHUS a
h=dxa. (8)
OTMETKY TOMOBOTI'O BBIITYCKa MIPUHUMAIOT PABHOM OTMETKE JHA MojABajia. 3Has
OTMETKH JoMOBOTr0 Bbimycka u [' KK, mpon3BoasT onpeaeneHne OTMETOK JIHA JIOTKA B
HayvaJie ¥ KOHIIE KaXJ0r0 y4acTKa.
Tabnuna 5 — Pacuér pacxomnos B cetu

o No tot S S
Nefe N U P | Np | o | 4] O “
y4acT. a/c a/c n/c

1-2 36 36 0,0078 | 0,28 | 0,518 | 0,518 1,60 2,118
2-3 36 36 0,0078 | 0,28 | 0,518 | 0,518 1,60 2,118
3-4 72 72 0,0078 | 0,56 | 0,722 | 0,722 1,60 2,322
4-5 72 72 0,0078 | 0,56 | 0,722 | 0,722 1,60 2,322
S5-IKK | 72 72 0,0078 | 0,56 | 0,722 | 0,722 1,60 2,322

Tabmuna 6 — ['mapaBIuvecKuii pacueT BHYTPUKBAPTATHLHONU KaHAIM3AIUU
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" - OT™eTKH, M [Cnybuna | 8

3 o =

G = = X 3anokenus| S O
Zz | T H e o A= 23
CE LB <« |8 = JLx |E IOBEPXHOCTH IHa JIOTKa AHa T X
< g & = |9 -2 K8 NoTKa, M | & &
g = | €& E |Lz FE '8 |a S
Bl 5 |® | c|e |EE 2 S |B = 5
= = | E > | =9 Z P 3 | | zemm BOJIBI Had. | KOH. | HaY. [KOH. o <

o = = ® Ca 2
® o |2 N = % |Had4.|KOH.| HadY. | KOH. S E

= = T = Z s

& = 2
1-2 |2,118 | 5 |0,013(0,06| 0,30 |0,04 | 0,72 |150(84,4|84,4/83,24|83,18| 83,2 |83,14| 1,2 |1,26| 1,23

2-3 {2,118 |10 (0,013(0,13 0,04 | 0,72 |150|84,484,4|83,18|83,05|83,14|83,01| 1,26 |1,39| 1,325
3-4 12,322 |20 (0,013(0,26| 0,30 |0,04 | 0,72 |150(84,4/84,4|83,05(82,79|83,01(82,75| 1,39 (1,65 1,52
4-5 2,322 |13 |0,013/0,17| 0,30 |0,04 | 0,72 |150|84,4\84,4|82,79|82,62|82,75|82,58| 1,65 |1,82| 1,735
5-I'KK|2,322| 5 |0,013|0,06| 0,30 |0,04 | 0,72 |150|84,4|84,4/82,32(82,26(82,28|82,22| 2,12 |2,18 2,15

o
w
o

FHY6I/IHy 3aJIOKCHUA JHA JIOTKa OIPCACIIAIOT KdaK PasHOCTb OTMETOK
IMOBCPXHOCTH 3CMJIM U JTHA JIOTKA.
OTMeTKy IMOBCPXHOCTHU BOAbI HAXOOAT TAK: K OTMCTKC JHA JIOTKA HA KaXXIOM

ydacTKe MpuoaBisioT rryouHy h.

Iopsaok BeINOJIHEHUS] padOThHI:

1. BbINOMHUTE TUAPABINYECKAN pacueT BHYTPEHHEN KaHAIN3aMOHHON CETU
2. BeIOJTHUTH TUJIPABINYECKUI pacder BHYTPUKBAPTAJIbHON
KaHaJIN3allMOHHOMN CETH

3. OTBETUTH HA BOTIPOCHI.

KonTpoJibHBIE BONIPOCHI
1. Yro Takoe HamoJIbHbIE TPAMbI?

2. ]Jlns 9ero Hy>KHBI BHYTPEHHUE BOJOCTOKH?

Jlureparypa:
2.CIT 30.13330.2016 (¢ w3menenusmu Nel,2) CHull 2.04.01 - 85*.

BryTpennuit BomonpoBoa u KaHanu3anus 3aaHuil / ['occtpoit Poccun. - M.: OI'VII
LIIIT, 2004, - 60 c.
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HNPAKTHYECKAS PABOTA Ne8

HA3BAHUE ITPAKTUYECKOM PABOTBI: UTEHUE YEPTEXXEN CUCTEM
OTOIUIEHMA 1 BEHTUJIALIN

IIe.m; paﬁoTH: HAaYyUYUTLCA 4YUTAThb YCPTCIKHU M CXEMbl BHYTPCHHHUX CHCTCM

OTOIINICHHUA U BEHTHUJIALINUA.

3HaHusa (aKTyanIu3amus):
— OCHOBBI MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS;
— COCTaB U MOPSAO0K pa3padOTKU MPOEKTHOW TOKYMEHTAIIUH;
— crpoutenbhbie npasuna (CII);
yMeHHUS:
— YUTaTh U BBINOJHATH YEPTEKU CAHUTAPHO-TEXHUUECKUX CUCTEM.

OCHOBHBIE TEPMHUHBI ! ITIOHATUSA

Ha mmanax, pa3pe3ax M aKCOHOMETPHYECKHX CXeMaX CHUCTeM OTOIUICHHS W
BEHTWISALIUM 3JaHWKA TIOKAa3bIBAIOT B YIPOIICHHOM H300pakeHUU TPYOOIPOBOIBI,
BO3IYXOBOJBI, CTOSIKH, OTONUTEIbHBIE MPUOOPHI, O3JIEMEHTHl OTOIHTEIHHO-
BEHTHWISAIIMOHHBIX CHCTEM U T. TI.

OToruieHHe - 3TO MPOLECC HCKYCCTBEHHOTO IMOJJCPKAaHUS B ITOMEIICHUHU
OTIPE/ICTICHHBIX TEMIIepaTyp BO3/JyXa M BHYTPCHHHX IMOBEPXHOCTEH OrpayKHArOIINX
KOHCTPYKIIHM.

Cucrema OTOIICHUS B OOIIEM BUE COCTOUT H3:

1) ucrovHmKa Tera;

2) TETUTOPOBOJIOB JIJISl TICPEMEIICHHS TSTIOHOCHTEIIS;

3) HarpeBaTeNIBHBIX MTPHOOPOB.

B 3aBuCHMOCTH OT HCTIONIB3yEMOTO B CUCTEMAaX OTOTUICHUS TETJIOHOCUTENS —
BOJIBI, ITapa, BO3/IyXa WM HECKOJIBKUX CPa3y — OHU HA3bIBAOTCS:

— BOJSHBIMU;

— MapoBBIMH;

— BO3JyIIHBIMH,

— KOMOWHHUPOBAHHBIMH.

CucTeMBbI OTOIUICHHUS MOTYT ObITh MECTHBIC U IICHTPAIbHBIC:

B mecmuvix cucmemax teHepaTop TEIUIOTHI W OTONMUTENBHBIA TPHOOD

KOHCTPYKTHUBHO CKOMIIOHOBAHBI BMCCTC W  YCTAHOBJIICHBI B OTallZIMBACMOM
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IMOMEIICHUN (meunoe OTOILICHHE, BO3/IYIITHO-OTONUTEIIbHBIC arperarsbl,,
AIIEKTPUUYECKHUE U Ta30BbIC HAIPEBATENN).

B uenmpanonvix cucmemax renepatop TEIUIOTHI PACIIONIOKEH 3a MpeaesiaMu
OTaIUIMBAEMbIX TTOMEIICHUN U 00CITY>KUBACT 1EbIA P 3aHUN WU TOMEIICHUH.

Cuctembl BOJSHOTO W BO3AYIIHOTO OTOIUICHUSI IO CHOCO0Y UHUPKYJISINU
TEIJIOHOCUTESA OBIBAIOT:

— C €CTeCTBEHHOW HUPKYJISIIuen (IrpaBUTALIMOHHBIC);

— C UCKYCCTBEHHOU IUPKYJISAIIUEH (HACOCHBIC).

[To pacnonoxenuto TpyO, COCAUHSIOMMNX OTOMHUTEIbHBIE MPUOOPHI, CUCTEMBI
BOJSTHOTO U IMapOBOT'0 OTOIUICHUSI OBIBAOT:

— BEpPTUKAJIbHBIC

— TOPHU3OHTAJIbHBIEC.

[To KOHCTPYKIIMM CTOSIKOB M CXEME IPHUCOCAMHEHUS K HUM OTOMHUTEIBHBIX
IpUOOPOB CUCTEMBI OTOTUICHHUS MOT'YT OBITh:

— 00HOmMpPYOHBIMU, B KOTOPHIX BOJA MOJABOJIUTCS K MPUOOPY U OTBOJIUTCS OT
HEro 1Mo OJHOMY U TOMY K€ CTOSIKY, T.€. TOCJICIOBATEIbHO MPOXOJHUT Yepe3 BCE
IPUOOPHI CTOSIKA);

— 08yXmpyOHbIMU, B KOTOPBIX BOJIa K OTOMUTEILHOMY MPUOOPY MOIBOIUTCS
110 OJTHOMY CTOSIKY, @ OTBOAUTCS 1O APYroMy).

— Ilo pa3menieHnto MarucTpaiei pa3in4yaloT CUCTEMBI :

— ¢ 6epxHell pa3zeookout (pa3BOIAIINE MArucTpaii MPOKIIAJBIBAIOTCS Ha
yepaaKe Ui O] MTOTOJIKOM BEPXHETO ATaxa);

— ¢ HudicHell pa3eookou (U TOpsiYasi W OOpaTHas  MarucTpaib
MPOKJIAJIBIBAIOTCS BHU3Y B MOBAJIE).

[IpoekTHpOBaHUE CHUCTEM BEHTWISALMM HAYMHAETCS C MPEABAPUTEIHHOIO
JTamna, B paMKax KOTOPOTO HEOOXOAMMO CJHIeNIaTh BBHIOOP B MOJIB3y TOTO HIJIM HMHOTO
ycTpoiictBa. IIpn 3TOM yYUTBIBAIOTCS OCOOCHHOCTH OOBEKTa IMPOSKTHPOBAHUS,
Mpe/nojaraeMblie yCJIOBHS SKCIUTyaTallMy U MPOTHO3UpyeMas Harpy3Ka.

TpaauImoHHO BRIIEIAIOT 3 THIIA CHCTEM BO3yX000OMEHa.:

IIPpUTOYHAA - KOraa UACT IMOCTYIUICHHUC CBCIKCI'O BO3AYyXa,

— BBITAKHAA - KOTrda IIPOUCXOAUT OTBOJ «I'PA3HOIO BO3AYXa» U3 IIOMCIICHWA,

- KOMGI/IHI/IpOBaHHa}I - AJI1 BCHTUJIAOHUW 34aHHUSA HCIIOJIB3YCTCA YUCTHIN
BO34YX, C IMIPCABAPUTCIIBHBIM €TI0 3360pOM C yJulbl, K KOTOPOMY «IIOAMCIHINBACTCI
HeOOoIbIIas 9acTh YK€ HUCIIOJIB3YEMOI'O, BBITAXKHOTO.

Tak XK¢E, K&)KI[BIIZ BUJ BCHTHIAIMHN MOXKCT HMCTb HCKYCCTBCHHBIﬁ N

€CTECTBCHHbIN BU/ IIOCTYIVICHHA BO3aAyXa:
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— €CTECTBEHHBI - KOrJa BO3JyX [BIXKETCS caM Mo cede, u3-3a mnepenana

AAaBJICHUA WJIW I'PaBUTALIUN,

- I/ICKYCCTBGHHBII\/'I - Korga BO3AyX JBHKCTCA 6.]'[31"02[3_})5[ IIPHUTOYHBIM
KJIallaHaM ¥ BBITSAKHBIM BCHTHUIIATOPAM.

Benrunsnus
/T\
EcrecTBeHHas KombuuupoBanHas MexaHnyeckas
/\ /\

HeopranuzoBaHHas OpranusoBaHHas O6meobmenHas JlokanbHas
|| Mudunsrpanus | | ObeobmenHas Aspauus

|| [IpoBeTpuBanue A MecrtHas Bozayxoobmen ¢

BLITSDKHAA nomolso Aedekropa

Pucynok 10 - OcHOBHBIE BUJIBI CUCTEM BEHTUJISIINH

Iopsok BbINOIHEHUS] padOThHI:

1. HauepTuth 3aJaHHYIO CXEMY OTOIUICHUS 3aHUS.

2. [IpounTaTh CXeMy OTOILJICHUS 3/1aHUS. YKa3aTh BCE DJIEMEHTHI.

3. Omnpenenutp, Kakasi CUCTEMA 3aPOSKTUPOBAHA B 3/JTaHUH.

4. BeruepTuTh cxeMy 0011e0OMEHHONW MEXaHMYEeCKOW BEHTHIIAIINY 31aHUS.

5. OTBETUTH Ha BOIPOCHI.
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Cxema No9

Cxema Ne 10
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KoHTpoJibHBIC BONIPOCHI

1. Kakue cymecTByIOT CXeMbl CUCTEM OTOIJICHUS?

2. Ilepeuncnute BUIbI HArpeBaTEIbHBIX TPHUOOPOB.

3. U3 kakuXx 31€MEHTOB COCTOUT CUCTEMA BEHTWIALIUU?

4. JIns yero npeaHa3Hau€Ha MECTHAsA BEHTUIISALUA?

Jlureparypa:

1. CIT 30.13330.2016 (c wusmenenusimu Nel,2) CHull 2.04.01 - 85*.
BuyTpennuii BononpoBo U KaHanuzauus 3aaHuil / T'occtpoit Poccun. - M.: OI'VII
LIIIIT, 2004, - 60 c.

2.TOCT 21.601-2011 CuctemMa  NOpPOEKTHOW  JTIOKYMEHTallMKW A
ctpoutenbctBa (CIIAC). [IlpaBuna BbimosHEeHHS paboded  JTOKyMEHTAalUU
BHYTPEHHUX CUCTEM BOJIOCHAOKEHUS U KaHATU3AINU

3.TOCT 21.205-2016 CuctemMa TPOEKTHOH  JOKYMEHTAllUM  JJIs
ctpoutenbetBa (CITJJC). YcnoBHbie 0003HAauUEHHS 3JIEMEHTOB TPYOOMPOBOJHBIX
CUCTeM 371aHu# U coopyxkeHuit (¢ [lompaBkoit)

4. TOCT 21.602-2003 CuctemMa  OpOEKTHOM  JOKYMEHTAIUM IS
ctpoutenbctBa (CIIAC). [IlpaBuna BbeImonHEeHHS pabodeil  MOKyMEHTAIMu

OTOIUICHH:A, BCHTHJIIIWHU U KOHANITUOHHUPOBAHUA
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CIIMCOK JIMTEPATYPbBI

CII 30.13330.2016 (c usmenenusimu Nel,2) CHull 2.04.01 - 85*. BuyTrpenuuii
BOJIONIPOBOJT M KaHanu3auus 3aanuil / ['occrpoir Poccuu. - M.: ®I'VIT LI,
2004, - 60 c.

CIT 31.13330.2012 (¢ wusmenenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapysxublie cetu u coopyxenus. - M.: ®I'VIT LTI, - 80 c.
CIT 32.13330.2012 Kananuzauus. Hapyxhbsle cetn u coopysxxenust/I'occtpoit
Poccun. — M.:, 2012. — 72c.

[esenér @. A. Tabnuubl 15 THAPABIMUECKOr0 pacdyéra CTalIbHBIX, YyTYHHBIX
U acOECTOLIEMEHTHBIX BOAONPOBOAHBIX TpyO. - M.: TocymapcTBeHHOE
U3JIaTEIbCTBO JIMTEPATYPHI 1O CTPOUTEIBCTBY, APXUTEKTYpE U CTPOUTEIbHBIM
Mmarepuanam, 2014

Jlykunbix, A.A., Jlykunbeix, H.A. TaGmuupl s TUIpaBIUYECKOro pacuera
KaHAJIM3AIMOHHBIX ceTeil u arokepoB mo dopmyne akan. H.H. TlaBmosckoro. -
M.: Crpoiiuzgar, 2014.

Kapenun, . A. Tabmunpsl 11 TUAPaBIMYECKOrO pacueTa KaHaJIU3alMOHHBIX
ceTel M3 IJIacCTMAacCOBbIX TpyO kpyrimoro cedenus. Cmopas. moc. — M.:
Crpoiinznar, 2014. - 56 c.

CanlluH 2.1.4.1074-01. TluteeBas Boma, I[uruenuuyeckue TpeOOBaHUS K
Ka4eCTBY BOJIbl ILIEHTPAJIU30BAaHHBIX CHCTEM IIMTHEBOIO  BOJOCHAOKEHUS.

KonTtponp kauecTna.
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HNPUWIOKEHUE A

MuHucTepcTBO 00pa3oBaHus U HayKu YenssOuHCKOM 00IacTu
IN'ocynapcTBeHHOE O10KETHOE MPOPECCUOHAIBHOE
o0pa3oBaTeabHOE YUPEKICHUE

«IOxHO-YPpanbCKuil rocyIapCTBEHHbIH TEXHUYECKUIN KOJLICIAD)

OTUET

110 BBIITOJIHCHUIO IMTPAKTHYCCKHUX pa60T

no TeMe 3.3 CaHUTApHO- TeXHUYECKOe 000PYA0BAHUE 3TAHUI U COOPYKEHU I

IIM.01 Pa3pabdoTka TeXHOJOTMid ¥ MPOEKTHPOBAHUE 3JIEMEHTOB CHCTEM

BOJOCHA0KeHNS U BOJOOTBEICHUA

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

[Tposepuit: npenogasarens HOcynosa JI.B.

Yemsabunck, 20
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HHPWIOXEHUE b

VYcnoBHble rpaduueckre 0003HaYEHUs AIEMEHTOB TPYOOIPOBO/IOB,

apMaTypbl U CAHUTAPHO-TEXHUYECKUX YCTPOMCTB.

HavmmeHoBaHMe

Obo3HavYyeHne

BoAonpoBoA XO3AMCTBEHHO-NMMThEBOM Bi
KaHanu3auna X03AMCTBEeHHO-bOHTOBAA Kl
Nepeceyenuwe TpybonpoBoaos | !
CoeaMHeHne TpybonpoBoaoB | |
TpyboONpoBOA C BepTUKaNbHHM CTOAKOM - .

BeHTHMNb 3anopHbiM

JalBUXKa

ODpaTHHW Khanad

NpoxXOAHOM KaHan

MoMKa KyxXOHHas

YMHUB AN bHUK

BEaHHa

PaKkOBWHa

¥HuTas

ol |Qla| o Rk

Nepexoand Ha Tpybonpoeopax

!
:
;

KpaH BoAopa3bopHHMW MOMWMBOYHBIM

rlyle|a(f|e | g

Y

::.__T

KpaH noxapHbM

!

Cvecutens (obumee obo3HavyeHue)

CMEeCHTeNb C NOBOPOTHHIM W3NMHEBOM

CMeCHTEeNb C NOBOPOTHHM W3IMWEOM H
Ayued AnA BaHHOMW

Hacoc

Perynatop AaBleHMA

CYeTYUK BOAH

MMApO3aTBOPH

Sl M <

BubpoecTaBka

e

I[E
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HNPWIOXEHUE B

Pacxo/1bl BOJIBI M CTOKOB CAHUTAPHBIMHU NPUOOpAMHU

CanuTapHble CekyHIHbIN Yacosoit Hf, | qo° MuHnuManbHbIe
prOOPHI pacxon pacxon M | g/c JTUAMETPhI, MM
BOJBL, JI/C BOJBI, JI
qotot qo’ Jon® | Qon IOBOM, | OTBOJ
YMBIBaIbHUK, PYKOMONHHK C 0,1 | 01 30 30 2 | 0,15 10 32
BOZIOPa300PHBIM KPAaHOM
To ke, co cMecTUTEIIEM 0,12 | 0,09 60 40 2 | 0,15 10 32
Moiika co cMecTUTENEM 0,12 | 0,09 80 60 2 0,6 10 40
Banna co cmectutenem 0,25 | 0,18 | 300 200 | 3 0,8 15 40
BanHa cBojiorpeiikoi u 0,22 | 0,22 | 300 300 | 3 1,1 15 40
CMECTUTEIEM
VHHTA3 cO CMBIBHBIM 0aYKOM 0,1 0,1 83 83 2 1,6 8 85
[ToyMBOYHBIN KpaH 0,3 0,3 | 1080 | 1080 | 2 0,3 15 -
rae: He — cBoOOaHBIN HAMOP; o- pacXoj CTOKOB IpuOOopa
IMPUJIOKEHUE I
Hopwma pacxojia Bosibl moTpeOuTenssMu Ha 1 KuTens
Pacxongbl
HopmMma pacxojia BoJibI, J1 I ;ggBIOM
Bogomnorpedurenu ﬁ /e (qu) ’
(>kuible JOMa KBapTUPHOTO B evemme B cyTkn B qac o a4
THIIA) peld Haubombmero Haubompmero | J°
CYTKH c
noTpeOIeHus | moTpebaeHus o (Gon.%)
qun® | qun | qu® | @ I P (Qlonr ™)
C BOZOIIPOBOIOM, BaHHAMH C 03 0.3
ra3oBLIMH HArpeBaTeIMH, 190 225 10,5 (300) | (300)
KaHaau3anuen
C 1EeHTpaTU30BaHHBIM FOPSYHM
BOJIOCHA0KEHHEM, 02 0.14
000pyIOBaHHBIE 195 85 230 | 100 12,5 7,9 ! !
. (100) | (60)
YMBIBAIbHUKAMU, MOMKaMU U
JyIIaMHU
To ’xe ¢ BaHHAMU JJIUHOU OT 03 0.2
150 mo 1700 Mm, 250 | 105 | 300 | 120 15,6 10 i :
(300) | (200)
000pyIOBaHHBIE TyIIAMU
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3nauenue o npu P < 0,1 npu mobom uncie N

MPUJIOKEHME ][

NP o NP o NP o
<0,015 0,2 0,9 0,916 5,2 2,626
0,015 0,202 1,0 0,948 54 2,626

0,02 0,215 1,05 0,995 5,6 2,76
0,025 0,226 1,1 1,021 5,8 2,826

0,03 0,237 1,15 1,046 6,0 2,891
0,035 0,247 1,2 1,071 6,2 2,956

0,04 0,256 1,25 1,096 6,4 3,021
0,045 0,265 1,3 1,12 6,6 3,085

0,05 0,273 1,35 1,144 6,8 3,149

0,06 0,289 1,4 1,168 7,0 3,212

0,07 0,304 1,45 1,191 7,2 3,275

0,08 0,318 15 1,215 7,4 3,338

0,09 0,331 1,55 1,238 7,6 3,4

0,1 0,343 1,6 1,261 7,8 3,462

0,11 0,355 1,65 1,285 8,0 3,524

0,12 0,367 1,7 1,306 8,2 3,585

0,13 0,378 1,75 1,328 8,4 3,646

0,14 0,389 1,8 1,35 8,6 3,707

0,15 0,399 1,85 1,372 8,8 3,768

0,16 0,41 1,9 1,394 9,0 3,828

0,17 0,42 1,95 1,416 9,2 3,888

0,18 0,43 2,0 1,437 9,4 3,948

0,19 0,439 2,2 1,521 9,6 4,008

0,2 0,499 2,4 1,604 9,8 4,067

0,25 0,493 2,6 1,684 10,0 4,126

0,3 0,534 2,8 1,763 10,2 4,185

0,35 0,573 3,0 1,84 10,4 4,244

0,4 0,61 3,2 1,917 10,6 4,302

0,45 0,645 3,4 1,991 10,8 4,361

0,5 0,678 3,6 2,065 11 4,419

0,55 0,717 3,8 2,138 11,2 4,477

0,6 0,742 4,0 2,21 11,4 4,497

0,65 0,779 42 2,281 11,6 4,592

0,7 0,803 4.4 2,352 11,8 4,649

0,75 0,838 4,6 2,421 12 4,707

0,8 0,86 48 2,49 12,2 4,764

0,85 0,894 5,0 2,558 12,4 4,82
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HPUWIOKEHHUE E

TabauIel 17151 TUAPABINYECKOTO pacyeTa CTaIbHBIX TPYO
BHYTPEHHEN BOJAONPOBOJIHOM CETH

Pacxo Ckopocts V, M/c, rugpaBnuueckuil ykiion 10001 mpu ycioBHOM
hi§ npoxoje TpyO, MM
q, /e 15 20 25
\ 1000i \Y 1000i \Y 1000i
0,1 0,59 100,2 0,31 21,1
0,2 1,18 360,5 0,52 73,5 0,37 20,9
0,3 1,77 807 0,94 154,9 0,56 43,4
0,4 2,36 1435 1,25 265,6 0,75 73,5
0,5 2,95 2242 1,56 414.9 0,93 110,9
0,55 3,24 2712 1,72 502,1 1,03 132,5
0,6 1,87 597,5 1,12 155,8
0,7 2,18 813,3 1,31 209,6
0,8 2,50 1063 1,5 273,8
0,9 2,81 1344 1,68 346,5
1,0 3,12 1600 1,87 427.,8
1,1 2,06 517,6
1,65 3,08 1165
[Tpunoxenue E (nmpomomxenue)
Ckopocts V, M/c, ruapaBimrueckuii ykiod 10001 mpu
Pacxox YCJIIOBHOM TIPOX0Ji€ TPYyO, MM
q, 1/c 32 40
V 1000i V 1000i
0,2 0,21 5,21
0,3 0,31 10,5 0,24 5,39
0,4 0,42 17,5 0,32 8,98
0,5 0,52 26,2 0,4 13,4
0,55 0,57 31,1 0,44 15,9
0,6 0,63 36,8 0,48 18,6
0,7 0,73 46,8 0,56 24,6
0,8 0,84 66,9 0,64 31,3
0,9 0,94 77,0 0,72 38,9
1,0 1,05 93,3 0,8 47,2
1,1 1,15 1119 0,88 56,3
1,65 1,72 2493,6 1,31 120,9
1,7 1,78 265 1,35 128,4
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Ta6JII/II_IBI I TUAPABIIMYCCKOT'O pacuC€Td KaHAJIM3alIMOHHBIX CAMOTCUYHBIX pr6

INPUWIOKEHHUE K

h/d Juametp d=150 mm , Pacxon q , 1/c , ckopocTh V , M/C , IPH YKIIOHE i B THICSYHBIX
8 9 10 11 12 13

q V q V q \Y q \Y q V q V o} Vv
0.30 2.35 0.53 2.51 0.56 2.67 0.60 2.81 0.63 2.55 0.66 3.08 0.69 3.20 0.72
0.35 3.15 0.57 3.36 0.61 3.57 0.65 3.76 0.68 3.94 0.71 4.12 0.75 4.29 0.78
0.40 4.04 0.61 4.32 0.65 4.58 0.69 4.83 0.73 5.07 0.76 5.29 0.80 551 0.83
0.45 5.00 0.65 5.34 0.69 5.67 0.73 5.97 0.77 6.26 0.81 6.54 0.85 6.81 0.88
0.50 6.00 0.68 6.41 0.72 6.80 0.77 7.17 0.81 7.51 0.85 7.85 0.89 8.17 0.92
0.55 7.03 0.70 7.51 0.75 7.97 0.80 8.40 0.84 8.81 0.88 9.20 0.92 9.58 0.96
0.60 8.06 0.73 8.61 0.78 9.14 0.82 9.63 0.87 10.1 0.91 10.5 0.95 11.0 0.99
h/d 15 16 17 18 19 20

q \Y q \Y q V q \Y/ q V q V o} Vv
0.30 3.32 0.74 3.44 0.77 3.55 0.80 3.66 0.82 3.77 0.84 3.87 0.87 3.97 0.89
0.35 4.45 0.81 4.61 0.83 4,76 0.86 4.90 0.89 5.05 0.91 5.18 0.94 5.32 0.96
0.40 5.17 0.86 5.92 0.90 6.11 0.92 6.30 0.95 6.48 0.98 6.66 1.01 6.83 1.03
0.45 7.06 0.91 7.31 0.95 7.55 0.98 7.78 1.01 8.01 1.04 8.23 1.07 8.44 1.09
0.50 8.48 0.96 8.76 0.99 9.07 1.02 9.35 1.06 9.62 1.09 0.88 1.12 10.1 1.15
0.55 9.94 1.00 10.3 1.03 10.6 1.07 10.9 1.10 11.3 1.13 11.6 1.16 11.9 1.19
0.60 11.4 1.03 11.8 1.06 12.2 1.10 12.6 1.13 12.9 1.17 13.3 1.20 13.6 1.23
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MMPUWIOKEHHUE K (Ilponomkenue)

Ta6JII/II_IBI I TUAPABIIMYCCKOT'O pacuC€Td KaHAJIM3alIMOHHBIX CAMOTCUYHBIX pr6

h/d Huametp d = 200 MM, Pacxog q, 11/c, ckopocts V, M/C, IPH YKIIOHE 1 B THICSYHBIX
7 8 9 10 11 12 13

q \ q \ q \ q \ q \ q \ q \
0.30 5,05 0.64 5,39 0.68 5,72 0.72 6.03 0.76 6.32 0.80 6.60 0.83 6.87 0.87
0.35 6,76 0.69 7,22 0.74 7,67 0.78 8.08 0.82 8.48 0.86 8.85 0.90 9.21 0.94
0.40 8,69 0.74 9,28 0.79 |9,85 0.84 10.4 0.88 10.9 0.93 11.4 0.97 11.8 1.01
0.45 10,7 0.78 11,5 0.84 12,2 0.89 12.8 0.94 13.5 0.98 14.0 1.02 14.6 1.07
0.50 12,9 0.82 13,8 0.88 14,6 0.93 15.4 0.98 16.1 1.03 16.9 1.07 17.6 1.12
0.55 15,1 0.85 16,1 0.91 17,1 0,97 18.0 1.02 18.9 1.07 19.7 1.11 20.5 1.16
0.60 17,3 0.89 18,5 0.94 19,6 1,00 20.7 1.05 21.7 1.10 22.6 1.15 23.6 1.20
h/d 4 15 16 17 18 19

q v q \4 q \% q \4 q \Y q \%
0.30 7.13 0.90 7.39 0.93 7.63 0.96 7.86 0.99 8.09 1.02 8.31 1.05
0.35 9.56 0.97 9.90 1.01 10.2 1.04 10.5 1.07 10.8 1.11 111 1.14
0.40 12.3 1.05 12.7 1.08 13.1 1.12 13.5 1.15 13.9 1.19 14.3 1.22
0.45 15.2 1.11 15.7 1.15 16.2 1.18 16.7 1.22 17.2 1.25 17.7 1.29
0.50 18.2 | 1.16 18.9 1.20 | 195 1.24 20.1 1.28 20.7 1.32 21.2 1.35
0.55 21.3 1.20 22.1 1.25 22.8 1.29 23.5 1.33 24.2 1.37 24.8 1.40
0.60 24.5 1.24 25.3 1.29 26.2 1.33 27.0 1.37 27.7 141 28.5 1.45
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INPWJIOKEHHUE 3

BykBenHo-11u¢ppoBbie 0003HaAYEHHS TPYOOIIPOBOIOB
CAaHUTAPHO-TEXHUYECKUX CUCTEM

HaumenoBanue | ByksenHo-undpoBoe 0603HauUeHNE
1 BononpoBon:
a) oOriee 0003HaUECHUE BO
0) X031 CTBEHHO-TIMTHEBOW ™ Bl
B) POTUBOMOXKAPHBINA* B2
I') IPOU3BOACTBEHHBII: *
- obrree 0003HaUCHUE B3
- 000POTHOM BO/IbI, MOAAOIIEH B4
- 000pOTHOM BOJIbI, OOpaTHBIN B5
- YMSITYEHHOH BOJIBI B6
- peuHOM BOJIbI B7
- peuHON OCBETJICHHOM BOJIBI B8
- TIOJI3EMHOM BOJIBI B9
2 Kanamm3anus:
a) obmee 0603HaAUYCHHUE KO
0) ObITOBas K1
B) JIOXKJIeBast K2
T') IPOU3BOACTBCHHAS:
- o01Iee 0003HaueHNE K3
- MEXaHWYECKH 3arpsi3HEHHBIX BOJI K4
- WJIoBas K5
- IIIJIAMOCOIEPIKAIINX BOJT K6
- XUMHAYECKH 3arpsi3HEHHBIX BOJI K7
- KACJIBIX BOJI K8
- IIEJIOYHBIX BOJT K9
- KACJIOTOILETIOYHBIX BO K10
- IIMAHOCO/ICPIKAIINX BOT K11
- XpOMOCO/IEp>KaIUX BOJT K12

3 TemnnornpoBo:

a) obmee 0003HAUYCHUE

0) TpyOOTIPOBO] ropsiYeid BOJBI JUIS OTOTUICHHS W BEHTUJISAIMH (B T.4. KOHJIUIIMOHUPOBAHMS), & TAKKE

OOIIMIA JUTS OTOIUICHHMSI, BEHTHIISIIUH, TOPSIYETO BOJIOCHAOKECHUS U TEXHOIOTHUCCKHIX TTPOIIECCOB:

- OAFOIIIIA T1
- 00paTHBII T2
B) TpyOOTIPOBOJ ropsiueid BOJIBI JUISI TOPSTYETO BOJTOCHAOKEHUS:

- HOIAFOIIII T3
- HUPKYISUUOHHBIN T4
T') TPyOOIIPOBOJT TOPSTYCH BOJIBI JUISl TEXHOJOTHYECKUX ITPOIIECCOB:

- TOJAFOIIIN I TS5
- 0OpaTHBIH T6
1) TPyOOIIPOBO/I:

- napa (aponpoBo) T7
- KOHJIeHcaTa (KOH/ISHCATOIPOBO/T) T8

* B Tom ciIy4ac, Kkoraa XO3SIUCTBEHHO-ITMTHEBOU WU HpOPI3BOI[CTBeHHBII>i BOIOOIIPOBOI ABJISICTCSA

OAHOBPEMCHHO U IPOTHUBOIIOXXAPHBIM, EMY IPHUCBAMBAIOT 0003HaYEHUE XO3HCTBEHHO-IUTHEBOIO HIIN

MPON3BOACTBCHHOTO BOAOIIPOBOJA, 4 HA3BHAYCHUC PA3SBIACHIIOT HAa YCPTECIKAX.
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