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1. Iepevenn mIaHMpPyeMbIX Pe3yJIbTATOB 00yYeHHSsI 10 AUCHUILIMNHE, COOTHECEHHBIX
¢ IVIAaHUPpyeMbIMH pe3yiabTaTamu ocBoeHust OII BO

B nmpouecce wu3ydeHus

IUCHUIIINHBI

oOyuatomuecss  (GOPMHUPYIOT — CIEAYIOLTHE

KOMIICTCHIIMHY U ACMOHCTPHUPYIOT COOTBCTCTBYIOIIUE M PE3YJIbTAThI O6y‘IeHI/I$IZ

Komnerennus mo ®I'OC

OsxupaemMble pe3y/abTaTbl 00y4eHHs

OIIK-8 - ymeH#He HCIob30BaTh
HOPMaTHBHBIC IPABOBBIC TOKYMEHTHI B
npodeccuoHabHOM ACATETbHOCTH

3HaTh - HOPMATHUBHBIC JOKYMCHTHI 10 MIPOCKTUPOBAHUIO
CHUCTEM BOI[OCHa6)KeHI/I$I 1 BOJOOTBCACHUA

YMeThb - IPUMEHATh, HOPMATUBHBIE JOKYMEHTHI JJISl pacdyera u
MIPOEKTHPOBAHUS

Buaagersn - MeTOOUKOM pacueTa € UCIIOJIL30BAHUEM HOpMaA-
THUBHBIX TOKYMCHTOB

IK-3 crtocoGHOCTE TPOBOIUTH
NIPEABAPUTEIILHOE TEXHUKO-
9KOHOMHUYECKOE 00OCHOBAHHE
NPOEKTHBIX PEIICHUH, pa3padaThIBaTh
MPOCKTHYIO U PabOUyI0 TEXHUYECKYIO
JOKYMEHTAIHI0, 0)OpMIISTh
3aKOHYECHHBIE IPOEKTHO-
KOHCTPYKTOPCKHUE pabOTHI,
KOHTPOJIMPOBATh COOTBETCTBHE
pa3pabaThIBaeMbIX ITPOCKTOB
TEeXHUYECKOW IOKYMEHTAINH 3aJIaHHUIO,
CTaHJapTaM, TCXHUYCCKUM YCIIOBUAM U
JPpYyTUM HOPMATUBHBIM JOKYMEHTaM

3HATB - COCTaB MMPOEKTHOW 1 paboUeil TOKyMEHTAIIIH 10
MPOCKTHPOBAHUIO BOJOCHAOKEHHS U BOJIOOTBEICHHSI,
MIPUHIIUIIBI T0100pa 000PYAOBaHUS U MPOBEICHUS HCITBITAHUH
HMHXCHEPHBIX CUCTEM; METOJIbI CO3J[aHUS U aHATN3a
TEOPETUUCCKUX MOJIEIICH, TO3BOJISIONIMX TPOrHO3HUPOBATH
CBOMCTBA U IIOBCACHHUEC O6T>€KTOB ACATCIIBHOCTH, HOPMATUBHBIC
JIOKYMEHTBI TI0 TPOSKTUPOBAHUIO CUCTEM BOJIOCHA0KECHUS U
BOJIOOTBEJICHHSI

YMeTb - pa3pabaTeIBaTh IPOCKTHYIO U PA0OUYIO TEXHUYECKYIO
JOKYMEHTAIIUIO C YY€TOM HOPMATUBHBIX JOKYMEHTOB,
oopMIISTH 3aKOHYECHHBIE POEKTHO-KOHCTPYKTOPCKUE
paboThl, CBSI3aHHBIE C MPOESKTUPOBAHUEM CUCTEM
BOJIOCHAOXEHHUS ¥ BOJIOOTBEICHHS, BKITIOYAsI
MpeJBapUTEeIbHOE TEXHUKO-3KOHOMUYECKOEe 000CHOBaHHUE
MIPOCKTHBIX PEIICHHUH, CAMOCTOATEIIBHO YIIIyOIsATh CBOU
3HAHUS U IPUMEHATH Ha MPAKTHKE JOCTIKECHUS HAYKH U
TEXHUKHU B 00J1aCTH CUCTEM BOAOCHAOKEHUS U BOJJOOTBEACHUS;
pa3pabaTbiBaTh U PEaIU30BBIBATH IPOIPAMMBI 10 JOCTHKECHHUIO
9Hepro3PpeKTUBHOCTH 3aHUH U COOPYKEHHUH

Baaners - MeToiMKaMu pacyeTa CHUCTEM BOJOCHAOKEHUS U
BOJIOOTBEJICHHS C HCTIOIB30BaHHEM HOPMAaTHBHBIX
JOKYMEHTOB, pac4eTOM ]ISl 110,100pa OCHOBHOTO
TEXHOJIOTHYECKOT0 000pYI0BaHMUS, METOJaMU HCIIBITAaHHH;
HaBBIKAMH MPOEKTUPOBAHUS OO BEKTOB KHIHIIHO-
KOMMYHAaJIBHOTO X03sICTBa, 00€CTIeYMBaIONINMHU HaJIeKHOCTD,
0e3omacHOCTh U 3(PPEKTHBHOCTH X paOOTHI; METOJUKAMHU
KOMIIBIOTEPHOTO MOJIETUPOBAHUS C UCTIOJIL30BAHUEM
CHEeIUATN3UPOBAHHBIX TPOTPAMMHO-BBIYHCITHTENEHBIX
KOMIIJICKCOB

IIK-8 Biagenne TEXHOIOTHEH,
METOJaMH JIOBOJKH U OCBOEHUS
TEXHOJIOTHYECKUX MPOIECCOB
CTPOUTENHFHOTO MTPOU3BOCTBA,
9KCIUTyaTaluu, 0OCITyKUBaHUS 3aHuH,
COOPYKEHHI, NH)KEHEPHBIX CHCTEM,
MIPOM3BOICTBA CTPOUTEIHHBIX
MaTepUaNoB, U3AEIUI U KOHCTPYKIIMH,
MaIlluH ¥ 000PYAOBaHHUS

3HaTh - 3HaTh TEXHUYECKYIO SKCIUTYATALUIO 3IaHUN U
COOPYKEHUU B 00JIACTH CUCTEM BOJIOCHAOKEHUS U
BOJIOOTBEICHUS

YMmerh - OCYHICCTBJIATH OpraHU3alui0 U INIAHUPOBAHUC
TEXHUYECKOH OKCIUTyaTalluu 3,E[aHI/Iﬁ u COOp}/')i(eHI/If/i, 00BEKTOB
KUJTUITHO-KOMMYHAJIBHOT'O XO03sMCTBA

Bnapers - MeTOogamMu TEXHUYECKOW HKCIUTyaTalluu CHCTEM
BOJIOCHA0KEHHS U BOAOOTBEICHUS C 1IETIbI0 0OecTieueHs
HaJEeKHOCTH, S)KOHOMHYHOCTH M O€30ITaCHOCTH MX
(hYHKITMOHUPOBAHUS

I1. MeTtoanyeckne ykazaHus 00y4aIOIIMMCS 110 BBINIOJTHEHUI0 CAMOCTOSATEJIbHOM padoThI

CamocrosTenbHas paboTa OIpeaesseTcs

cnenupuKONd AUCHUIUIMHBL W METOJUKON ee

IpEenoIaBaHMsl, BpeMEHEM, MPEIyCMOTPEHHBIM YUEOHBIM IUIAHOM, a TAaKXKE CTYNEHBIO OOy4YeHHs, Ha
KOTOPOH M3y4aeTcs TUCIUILIHHA.
J1st caMOCTOSITeIhbHOM OATOTOBKH MOYKHO PEKOMEHIOBATH CIIEAYIOIINE NCTOYHUKH: KOHCIIEKTHI
JIEKIMIA 1 TA0OPATOPHBIX 3aHATHM, YICOHYIO JTUTEPATYPY COOTBETCTBYIOIIETO MTPOQHIIS.
[IpenomaBatens B Havaie 4YTeHHUs Kypca HWHpopMupyer oOydarommxcs o (opmax, BHIax u
COJICp)KaHUU CAMOCTOSITEIBHOM pabOThl, Pa3bACHSIET TPEOOBaHHS, NMPEIbSIBISIEMBbIE K pe3ylbTaTaMm
CaMOCTOSITENIbHOU PabOTHI, a Takke (POPMBI U METOABI KOHTPOJIS M KPUTEPUH OLICHKH.



11.1. MeToanuyeckue peKOMeHAAIUM 110 NMOATOTOBKE K 3aUeTy

Kputepuu noiyueHus 3a4era 10 TUCHUILIAHE:

- OLICHKA «3aYTEHOY» CTABHUTCS, €CIH 00yUaIOMIMNACS 3aIIUTHII BCe TabopaTOpHbIE paboThI,
OTBETHUIJI Ha ITOJIOBUHY BOIIPOCOB K 3aUeTy.

- OIICHKA «HE 3aYTEHO)» CTABHUTCS, €CIIU 00yJalomuiics He 3alUTHII 1a00paToOpHbIe
paboThL, HE OTBETHJI Ha MOJIOBUHY BOIIPOCOB K 3a4eTy.

11.2. MeToanuyeckue peKOMeHIaIUH 10 BHITNOJHEHHIO PACYeTHO-TPpaduuecKoii
padoThI

Kpurepun oueHkHu pacyeTHO-rpaduyeckoii padoTbi:

«3a4TeHo» - paboTa BBIMIOJIHEHA B COOTBETCTBHH C YTBEPKICHHBIM TUIAHOM, TIOJHOCTBHIO
PacKpbITO COJEpXKaHUE KaXKIOro BOIPOCa, CTYIEHTOM CQOPMYIUPOBAHBI COOCTBEHHBIC
apryMEHTUPOBAHHBIE BBIBOJBI MO TeMe paboTel. OdopmieHHe padOThl COOTBETCTBYET
npenbsBiasieMbiM TpeboBaHusaM. [Ipu 3ammrte paboThl oOywaromuiicss cBOOOAHO BIiafelN
MaTepHaJIoM M OTBEYaJ Ha BOIIPOCHI.

«He 3auTeHo» - ecnu paboTa BHIMOJHEHA HE B COOTBETCTBUU C YTBEPKJACHHBIM IIIAHOM,
HE PACKPBITO COAEPIKaHUE KAXKAOTO BOMPOCa, OOYUAIONIMMCS HE CIENIaHBl BBIBOJABI IO TEMeE
paboThl, UMEIOTCA TIpyOble HeAocTaTKu B odopmiieHuun paboThl, Hpu 3amure padboThl
o0yJaromuicss He BJaJe)l MaTepUuaioM, HE OTBEYaJ Ha BOIMPOCHL, TO paboTa HANpaBisIETCsS Ha
JTAIbHENITYI0 TOpaboTKYy.

[Tpu onpeneneHnn ypoBHS JOCTHXKEHUH CTYACHTOB IPHU 3aIUTE PacUeTHO-TpadUIecKOi
paboThl He0OX0aUMO 0OpaIIaTh 0co00e BHUMaHuE Ha:

— YCBOGHHE MPOTrPaMMHOT0 MaTepHaa;

— YMEHHE U3JaraTth IporpaMMHBIA MaTepuai JOCTYITHBIM HAYUYHBIM S3bIKOM;

— YMEHUE CBS3BIBATH TCOPHIO C MPAKTUKOM;

— YMEHHE BBIMOJIHATH YEPTEKU TEIJIOBON ceTu B cooTBeTcTBUU ¢ TpeboBanusmu ['OCT u
ECKJI;

— BJIaJIcHUE HaBBIKAMU TOMCKA, CUCTEMATHU3AIMH HEOOXOIUMBIX HCTOYHUKOB JTUTEPATYPhI
10 U3y4aemoi npobieme;

— yMeHHe 000CHOBBIBATh MPUHSATHIE PEIICHUS.

Beinmonnenne paboThl HAuMHAETCs C IMOJNYy4YeHMs 3a/laHus M ero u3ydeHus. [IpeaBapurenbHO
clleyeT O3HaKOMMTbCS C TPUHIMIAMH HPOCKTUPOBAHUS M PAcCueTOB CHUCTEM BHYTPEHHEIO
BO/IOCHA0KEHUSI U KaHAJIM3allMM, OCHOBHBIM TEXHOJOTHYECKHM 000pYJOBaHHEM, IPUMEHSIEMBIM MpPU
MOHTaX€ CUCTEM: CAHUTAPHBIMU MPUOOpaMu, TpyOaMu, pacOHHBIMU YACTSAMHU, ApMaTypOH.

3aaHue BKIIIOYAEeT TEKCTOBYIO YacTh M MCXOJIHbIE JaHHbIEe. TeKCTOBasi YacTh TUIIOBOTO 3aJ[aHUs
oOrmiast As BceX CTYJEHTOB. McXoHble JaHHbIe BHIOUpalOTCs U3 Taba.2-4 B COOTBETCTBHM C HOMEPOM
CTyJEHTa B JXypHaye mnpernojasareis u mudpom rpynnsl. Hampumep, ecau crynent Ilerpor M.B.
yuuTtcs B rpynmne C-12, a ero ¢pamunus HaxoAuTcs o HomepoM 19, To BapuanT 3ananus Oyner 12-19.
3ajaHue Ha KypcoBYKO paboTy odopmisieTcss Ha OTAEIbHOM JHCT€ U TOMENIaeTcs B pPacyeTHO-
MOSCHUTENHHOH 3aMKCKe MOCTe TUTYIBHOTO JUCTa 6€3 MPUCBOSHHUS HOMEpa CTPAHHIIBL.

PacuerHo-rpaduueckas pabota opopmisieTcs Ha OJHOM JIUCTE YepTexHOW Oymaru (opmata Al
C TIPUJIOKEHUEM PACUeTHO-TIOSICHUTENBHOM 3anucku oobéMom 25-30 c.

PacuerHo-mosicHUTENbHAS 3alKCKa JOJDKHA COJEpXKaTh: TUTYJIBHBIA JIMCT, 3aJaHUE Ha
IIPOEKTUPOBAHUE, ONIMCAHUE CXEM BHYTPEHHETO BOJONPOBOJIA U KaHAIM3ALUH KUIIOTO 10Ma, IBOPOBOI
KaHaJIN3alluK, JUBHEBON KaHAIM3alUK, PaCcU€Thl, CIIUCOK MCIIOJIb3YEMOM JIMTEpaTyphl, OIJIaBICHHUE.

TUTYNBHBIA JHCT COAEPKUT CIEAYIOUIME JaHHbIe: HAaUMEHOBAaHUE Y4eOHOTrO 3aBeACHUS U
Ka(eappl, HAMMEHOBAaHUE AUCLUUIUIMHBI U TEMY KypcOBOH palOThbl, (aMHINI0 U MHULMANIBI CTYIEHTA,
mudp BapuaHTa 3aJaHus U roj BeinoiaHeHus (npui.l).lloscautensHas 3anucka opopmisieTcst Ha OIHON
cTopoHe nmcta pazmepom 210 * 297mm. Ha nucte octaBnsiroTcst mojsi: ciea - 20MM, crpaBa-15mmM,
cBepxy - 20MM, cHU3Y - 30MM.

Homepa cTpaHul] MCUMCISAIOTCS, HAuWHAs C TUTYJIBHOIO JIUCTA, M IPOCTABISIOTCS B IPaBOM
HIDKHeM yrity. [Ipu coctaBienun 3anucku cieayer codmonars tpedoanus ['OCT 2.105-95 "OOmue
TpeOOBaHMS K TEKCTOBBIM JOKyMeHTaMm'". 3amucKa J0JKHa ObITh HAllMCaHa YEPHOM WJIM CHHEH TMacTOoM,
NoYepKoM, ONM3KHM K uepTexHOMYy MpUdTy. Jlomyckaercs odpopMiIeHHE 3alUCKH C MCHOIb30BaHHEM



KOMIIBIOTEPA.

3amucka MMeeT pasfienbl U mojpasziensl. Pazgensl Hymepyrotes apadckumu nudppamu. Homepa
MOJIpa3iesioB COCTOST W3 JBYX YHMCEN: IMEpBOE - HOMEp paszfesa, BTOPOE IOocie TOYKH - HOMED
nojapasnena (Hampumep,3.5). HaumeHoBaHus pa3fenoB W MOAPA3ACIOB TOJDKHBI OBITh KPATKHUMU H
TOYHO COOTBETCTBOBATH COJEP)KAHUIO: OHHU 3alMCBHIBAIOTCS Oojiee KPYHNHBIMH OyKBamH, 4Ye€M TEKCT
3anucku. [lepeHocs! ci10B B 3ariaBusax He fonyckaroTcs. Touka B KOHIIE 3aroj0BKa HE CTaBUTCA.

@opMyIbl BBIHOCSTCS B OTACIBHYIO CTPOKY, UM MpPHCBaUBAaeTCsS HyMepalus, 3aKIovaronascs B
Kpyrisie ckoOku. ITocne hopmynbl yepe3 3amsaTyro ¢ HOBOM CTPOKHM JaeTcsi paciiuppoBKa OYKBEHHBIX
CHUMBOJIOB, HaUMHas co cyioBa '"rae". Harmpumep, MakcMManbHBIN: pacxo] BOJbl HA PACUETHOM y4aCTKe
ceru, J/c:

q =5 qu1>

rae Jo - pacxo/1 BOJABI Ha OJTHOTO MOTPEOUTENs (3KUTENs), J1/C; a- KO3 GUIIUEHT, ONpeaeIIeMblld B
3aBHCHUMOCTH OT YHUCJIa MPUOOPOB HA yYACTKE U BEPOSITHOCTHU MX JCHCTBHSL.

OO6ocHOBaHME YHCICHHBIX 3HAYCHHWH IOJCTABISIEMbIX BEIMYMH C HEOOXOAWMBIMHU CCHUTKaMHU
BBITOJTHSCTCS OT/ICIbHBIM a03a1aM MK cpa3y XkKe 1mociie paciuppoBKA OYKBEHHBIX CHMBOJIOB.

[ToncTaHOBKY YHMCICHHBIX BEIMYMH B (OPMYIY BBITIOJHSIIOT, COXPaHSS CTPYKTYPY (OpPMYJIbI.
[IpomexyTounble mpeoOpa3oBaHMUsT U BBIYMCIEHUS HE NPUBOAATCS. Pe3ynbTar BBIYMCICHUS
3aMyChIBaeTCA C eIMHUIEH PU3ruecKoil BemuunHbI 0e3 CKOOOK U 3amsTOMN, HallpuMep:

qg=5-0,3-0,485=0,730 n/c.

Jns cokpaieHusi o0bemMa 3amucKi OJHOTUITHBIE PacyeThl ciieqyeT opopMisTh B BUIE TaOJHII,
OTrpaHMYMBAsACH B 3alMCKE IPUMEPOM OJHOIO BbIUMCIEHMs. Bce pacdersl mpou3BOASTCS MO MpaBHiiaM
npuOIMKEHHBIX BhrunciaeHuil. KomuuecTBo 3Havamumx mudp mocie 3ansiTold J0CTaTOYHO UMETh PaBHBIM
JIBYM UJIU TPEM.

[Ipy uCHONB30BaHUU CHPABOYHBIX JAaHHBIX HEOOXOAMMO [IelaTh CCBHUIKM Ha JHTEpaTypy,
yKa3bIBas B KBaJJPAaTHBIX CKOOKaxX ee MOPSAKOBBII HOMEpP B CITUCKE.

B kypcoBoil paboTe moibp3yroTcs TOJIbKO eAuHuMuamH ¢(usnueckux BenuuuH CH. BykBeHHbIe
0003Ha4YeHUsI I0JKHBI COOTBETCTBOBATh IPUHATHIM B HOPMATUBHOU JuTepaType [2]. Pexkomennyemsle K
UCIIOJIb30BaHUIO B KypCOBOM paboTe 0003HaYeHNS BEIUYHMH U UX €IMHHIIBI TPUBEICHBI B MPUIL.3.

Bce wimocTpanny MMEHYIOTCS pUCYHKaMHU, KOTopble HyMmepytoTcs. [locie Homepa npuBoautcs
MOJAPUCYHOUYHAs HA/IIUCh.

Tabnuupl Takke HyMepyrloTcs apaOCckuMu Ludpamu, UMEIOT Ha3BaHME, HAMCAHHOE C HOBOM
CTPOKH TIOCJIE HYMEPALMOHHOIO 3arojloBKa, MOMELIAeMOro B BEpXHEM IMpaBoM yriay. B Tabmumax
YKa3bIBAIOTCS €AMHUIIBI U3MEPEHMSI BEJIMYMH, 3alIMChIBAEMbIE TTOCIIE 3aSATOM.

Cnucok JMTeparypbl MIPUBOAUTCS B KOHLIE 3aIIMCKU B MOPSAJKE YIIOMHUHAHUA B Tekcre. Onucanue
npousBeneHnid nedatu BoinonHsAeTcs o ['OCT 7.84 u comepxut: dhaMUIUI0O U WHUIMAIBI aBTOPA,
Ha3BaHHE NIPOU3BENICHNUS, MECTO U3aHMsl, Ha3BaHUE U3/1aTENbCTBA, MO/l U3JaHMsl, KOJMYECTBO CTPAHMII.

B KoHIIe 3anuCKU CTYI€HT CTaBUT COOCTBEHHOPYUHYIO MOJIUCH U JaTy UCIIOJTHEHUS.

B rpaduueckoii uactu pacueTHo-rpaduyeckoit paboThl MPUBOAATCS TUIAHBI U AKCOHOMETPUYECKHE
CXEeMbl BHYTPEHHHX BOJOIPOBOJHOW M KaHAJIU3alMOHHOM cerel >kxuioro goma. [Ipu sTtom cienyer
coomonare TpedoBanus ECKJ[: TOCT 2.104-68 "OcuoBubie Haanucu'"; [OCT 2.107-68 "OcHoBHBIE
TpeboBanusi k pabouum uyeprexam"; ['OCT 21.601-79 "BomompoBoxa u kaHanmuzauus. Paboune
yeprexu'"; TOCT 21.604-82 "BonocHabxenue u kananuzanus. Paboune ueprexu.

Bce Hamnmucu Ha deprexkax BBIIOJHAIOTCS TOJBKO UYEPTEKHBIM HIPU(TOM. DJIEMEHTHI
BOJIOTIPOBOJHBIX M KaHAJIM3AIMOHHBIX CETed M CAHUTAPHBIX MPUOOPOB M300paXKaIOTCS YCIOBHBIMHU
rpadpuyeckuMu  HU300pak€HUSIMU, MPUBEACHHBIMU B npui. 4. B mpaBoM HWXHEM YIIy JUCTa
pacrosiaraeTcst yrioBoil mramii, popma KOToporo npuHuMaetcs mo oopasiyy [1.C.338].

PacuetHo-rpaduueckast paboTa 3amuInaeTcss nepes KOMUCCUEH, YTBEPKIECHHOHN 3aBelyrolINM
Kadeapoii. 3amuTa MPOUCXOIUT OTKPHITO, B MPHUCYTCTBUU IPYTUX CTYIEHTOB. B KpaTkom mokiane
CTYJEHT U3JlaraeT Temy, 3a/laHue U CoJiep)KaHue paboThl, ONMKCAHUE MPUHATHIX CXEM BOAOMPOBOAA U
KaHAJIN3alUU, METOJUKY OCHOBHBIX pacueToB, pE3yJlbTaThl pPAacyeTOB, OOOCHOBAHUE TPUHATHIX
KOHCTPYKTUBHBIX PEILICHUH.

[Tocne nokmajga CTyAEHTY MOTYT OBbITh 3a/JaHbl BOIIPOCHI HE BBIXOISIIME 3a MPEAEibl MpeaMeTa
npoekTupoBanus. KonruecTBo BOMPOCOB HE perjaMeHTHPYETCS.

Tabmua 1



Conep:xanue, 00beM pa3/ieioB U CPOKM BbINOJHEHHSI KYPCOBO padoThI

ConepxaHue paszena O6bem, % Henenu
1. [Tonydenwue 3a7aHus U BBIOOP UCXOAHBIX JAHHBIX. 5 2
2. CocrapneHue I1aHa TUIIOBOTO 3TaXa, TEXIOAIOIIbS
3/1aHUS M pa3MEIICHUE OCHOBHBIX 3JIEMEHTOB CETH 10 4
BHYTpPEHHET0 BOJI0NpoBoaa. OnucaHue CUCTEM U CXEMBbI
BHYTPEHHETO BOJOIPOBO/IA.
3. CocraBneHre akCOHOMETPUYECKOM CXeMbl BHYTPEHHETO 10 4
XO0JIOJTHOTO BOJIOIIPOBOJIA.
4. I'mapaBIMYECKUl pacyeT BHYTPEHHETO BOJAONPOBO/IA -
OTIpe/IeJICHNE PACX0JI0B BOABI 110 y4acTKaM PacyeTHOTO 35 6
yTH.
5. Pa3mMelienne Ha mIaHe TUIOBOTO 3TaXKa U TEXMOAIIONbS
CTOSIKOB, KOJIJIEKTOPOB U BBIMTYCKOB BHYTPEHHEH 10 8
KaHaJIN3allnu.
6. Be160p cxeMbl 1 MOBEPOYHBI pacdeT JBOPOBOI 10 10
kaHaju3anuu. CocraBieHne mpoduIs.
7. BeINOJIHEHUE YEPTEIKEH. 10 12
8. OdopmiieHHE MOSCHUTEIHLHOM 3aITUCKH. 5) 12
9. [loaroroBka K 3allIuTe. 5) 12

2. 3AJAHUE HA PACYETHO-TPA®UYECKVYIO PABOTY

TekcT 3amaHus: pa3paboTaTh CXEMY BHYTPEHHETO XO3SHCTBEHHO-IUTHEBOTO BOJOIPOBOAA U
BHYTPEHHEH KaHAJIM3allMM MHOTO3TaXXHOT'O KWJIOTO 3JaHUs ¢ MOABAJIOM Ha OCHOBaHUM IMPHUIAraeMoro
MOATAXKHOTO IJIaHA 3/IaHUs, TEHIUIaHa YJacTKa 3aCTPONKH U UCXOIHBIX JAHHBIX JJIS MPOSKTUPOBAHUSI.

CanurtapHble MpuUOOpPHl B JIOME: BaHHAa C JYIIEBOH CETKOH, yMBIBaTbHUK, MOWKA, YHUTa3 C
HU3KOPACTIOJI0KEHHBIM CMBIBHBIM 0aUKOM.

[TpoexTupoBanue BOAOCHAOKEHHUS U KaHAIHU3AIMH OCYIIIECTBUTH BO B3aUMHOM yBSI3KeE.

BBINOaHUTE IPOEKT B CIIEAYIOIIEM O0BheME:

BuyrpenHuii BOA0NpoBoA

BriOpate Ha TUTaHE 3/MaHMS U TEHIUIAHE 3aCTPOMKHM MECTO YCTPOMCTBAa BBOJA BOJAOIPOBO/A,
pa3MecTUTh Ha IUIaHE HTaka M TEXMOJIINOJ]bS BOJOINPOBOJIHBIE CTOSAKH COTJIACHO HMEIOIIMMCS
CaHWUTapHBIM Tpubopam. Ha maHe TEXMOAMONbS HAHECTH MATUCTPAJIbHBIE | Pa3BOASIINE
TPyOOIPOBOIBI.

Brerueptuth cxemy BomonpoBoaHOM ceTH B akcoHoMmeTpuu (M 1:100 mnm 1:200) no Bpesku B
TOPOJICKYIO BOJOIPOBOAHYIO CETh C yKa3aHHEM Ha HeW BOAOPa300pHON W 3alopHOU apMmaryphl,
BOJIOMEPHOTO y3JIa, SJIEMEHTOB 37aHus. [IpocTaBUTh OTMETKH M YKJIOHBI HA MaruCTPAJIIbHOW JIMHUHM U
BBOZIe. [IpeaycMOTpeTh YCTaHOBKY OJHOTO WJIM JABYX TMOJHUBOYHBIX KpaHOB. Omnpenenuts oOiiee
KOJIMYECTBO BOJOPa300pHBIX Touek No B 3MaHUM JJI CHAOKEHHs BOJOU MmoTpeduTeneit (KuTeneu roma)
B KosnmmuecTBe U UenoBexk.

[Ipow3BecT THUAPABIMYECKHN pacdeT CETH BHYTPEHHErO0 BOJOMPOBOJA HAa MPOIMYCK
XO03SUCTBEHHO-MTUTHEBOTO pacxoia, Moao0paTh KamuOp cyeTdYMKa KOJMYeCTBAa BOJBI Ha BBOJIE,
OTIPENIETTUTh TPEOYEMBIi HAOp B 3/1aHUH.

Ha akconometpuueckoi cxeMe MpoCTaBUTh MOJYyUYEHHBIE B PE3YJIbTATE THIPABIMUYECKOTO pacyera
JTUaMeTphl TPYO, OTMETUTH MECTa MEPEX0/ia OT OJTHOTO IMaMeTpa K IPyroMy, Kanop cueTyuKa.

Kanaausanusga

BbiOparh cxemy BHYTpeHHEW KaHaJM3alMd. YKa3zaTh Ha IUIaHE dTaka 3/IaHUS MECTa YCTaHOBKH
KaHaAJIU3alIUOHHBIX CTOAKOB, KOJUICKTOPOB U BBIITYCKOB.

Brrueptuth akcOHOMETpHUUECKYIO cxeMmy (0e3 HMCKaKeHHWs MaciTada) KaHaJIU3aluHh 10 OJHOMY
XApPaKTCPHOMY KaHAJIM3alUOHHOMY CTOSKY C 6OKOBBIMI/I OTBOAHBIMHU JIMHUAMU Ha KaXXIOM JOTaxXKE.
[IpocTaBUTh KOHCTPYKTHUBHBIC JAUAMETPBI, YKJIOHBI, [UIMHBI TPYO, YKa3aTh MECTa YCTAaHOBKH PEBH3HIA,
MMPOYHCTOK, TUAPABIINYCCKUX 3aTBOPOB.

Ha reHmimaHe yka3aTh TIOJOKEHHE KOJUIGKTOpA JIBOPOBOWM KaHAIM3AlMH, Pa3MECTHTh



KaHaJM3alMOHHbIE KOJOMIBI, YKa3aTh JUIMHBI, TUAMETPhl U YKJIOHBI TpyO. BhIyck CTOKOB IBOPOBOI
KaHaJU3alliu OCYIIECTBUTHh B 0003HAYCHHBI HA TEHIUIAHE KOJIOJCIl Ha TOPOJCKON KaHAIM3AIIMOHHOM
CeTH.

Borueptutes npouib ABOPOBOM KaHATM3AIMOHHONW CETH C YKa3aHHEM TOPU3OHTAJIHHOTO H
BEepTUKAIbHOrO MacimrtaboB. [lpum mnepecedeHnn ABOPOBOM KaHATU3AUUMOHHOM CETH C JPYTUMHU
TPyOOIIPOBOJAMH YKa3aTh Ha MpOo(duie WX B3aUMHOE BBICOTHOE TOJIOKEHHUE, a TaKKE PACCTOSHHUE IO
TOPU30HTAIIY TPU MApauUIeTIbHON ¢ KaHATU3AI[MOHHOM CEeThIO MPOKIIaAKe TPYyO APYyroro Ha3HAUECHHUS.

Wcxonnble qaHHbIe 7151 KypCcOBOM pabOThI BhIOMparoTcs o 1adn.2. [loataxkusie miansl 31anuit (M
1:200) npuBenens! Ha puc.1-10, a reHIIaHBI YY4aCTKOB 3aCTPOMKH - Ha puc. 11.

3amanue Ha KypcoBYIO paboTy odopmisieTcss Ha OTAEIbHOM JIMCTE W TIOMEIaeTcs B
MOSICHUTENLHON 3anmucke. B 3a7aHuy yka3pIBaloTCS: HaMMEHOBaHUE y4eOHOIo 3aBeleHHs U Kadeapsl,
TeMa KypCOBOW pabOThI, TEKCT 3aJaHUsi, HOMEP y4eOHOW rpynmbl, (GaMHIMs W WHUIMAIBI CTY/ICHTA,
mm@p BapuaHTa, TaONMIIA MCXOJIHBIX IaHHBIX, J1aTa BbIIAYM, MOAMHCH CTYIEHTAa U PYKOBOIUTEIS
(KOHCYJIBTAHTA).

O6pazen odopmieHus 3a1aHus JaH B MPHIL2.

JomyckaeTcsi BBINOJHEHUE PabOThl MO WHIWBUIYAIbHBIM 3alaHusiM. B 3TOoM ciyuyae 3amaHue
opopmisieTcs pPYKOBOAMTENEM M  BBIJAETCS TONbKO ¢ corjiacus crynenra. CopepixkaHue
WHIMBUIYAILHOTO 33JJaHUS HE JOJHKHO BBIXOJUTH 33 PAMKH MTPOTPaMMBbI JUCIHUILTUHBL. O0beM 3aITUCKH
U YepTekel He TOJDKEH MPeBhIaTh 00beM padoT Mo TUIIOBOMY 3aJaHHIO.

Tabmuma 2

BapuaHnTsl 3a1aHuii VIS BHINOJHEHHS pacuyeTHO-Tpaduyeckoii padoThl

Howmep B xxypHaie

Ne | Ucxonnble nanHbIE 1 2 3 4 5 6 7 8 9 10
11, | 12, | 13, | 14, | 15,2 | 16, | 17, | 18, 19, | 20,
21 22 | 23 | 24 5 26 | 27 28 29 30

1 | BapuaHt nostaxHoro

mnana (puc.1-10) 1 2 3 4 5 6 7 8 9 10

2 | Yucro sTaxein B 4 5 6 4 5 6 4 5 5 4
3/IaHUU

3 | BricoTa sTaxka, M 28 13028 30|28 |30 28| 3,0 2,8 3,0

4 EHCOMTGXHOHHOHB"’ 19 | 28|22 26|19 (20|26 24 | 19 | 22

5 | Haumensbiuii rapas-
THUPOBAHHBIN HANIOP
H B HapyxHOU BOJO-
IIPOBOJTHOM CETH, M

25 25 | 30 | 24 | 25 | 32 | 21 27 30 22

6 | 3aysoxxeHue Bepxa
TPYyOBI YIMYHOU BOO- | 2,2 23124 | 25|26 |22 |23 | 24 2,5 2,6
IIPOBOJIHOM CETH, M

7 | 3anoxxeHue I0TKa
YIUIHOTO
KaHAJIN3aIMOHHOTO
KOJUIEKTOpa, M

37 33|35 (36|37 [33]35]| 36 | 3,7 | 33

8 | duamerp TpyObI
TOpPOJICKOTO 150 | 200 | 250 | 300 | 200 | 250 | 150 | 200 | 100 | 200
BOJIOIIPOBOJIA, MM

9 | duametp TpyObI
TOpPOJCKOM 200 | 250 | 300 | 250 | 300 | 350 | 200 | 250 | 300 | 350

KaHaJlu3aluu, MM

10 | Ormerka
noBepxHocTu 3eminy | 99 10 | 21 | 32 | 43 | 54 | 65 76 87 98
3JaHUsI, M

11 | I'my6una mpomep-

Jarms TpyHTA, M 15 | 14|13 |16 |17 (15|16 | 17 | 19 | 18




12 | OrmeTka HyJs TI0JIA

1-0r0 5Ta%Ka 100 | 11 | 22 | 33 | 44 | 55 | 66 77 88 99

13 | Cpennsis
3aCEJIEHHOCTD KB. 4€ell 32 13331 34|35 |36 37| 3,0 3,9 4.0

14 | BapuanTtsl Iy 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 18 19

IIPpUBA3KHU
TOPOICKHX 2 25 | 12 | 16 |16 | 14 | 20 | 22 | 15 | 17 | 11

cereit k3nanmo | ls |\ 10 | 12 | 17 | 8 | 15 |16 | 14 | 8 | 15 | 13

15 | KpoBns 3manust CkarHas ITnockas

Tabnuma 3
Bp10op BapuaHTa reHinjiaHa 3acTpoKu

Howmep B BapuaHT renmiasa no yueOHbpIM rpynmnam

KypHaie C C-12 C-13 C

H
H
H
o

1,16 2 3

2,17

3,18

4,19

5,20

6,21

7,22

8,23

9,24

10,25

11,26

12,27

13,28

14,29

wWN R [A WM RN O wN| -]
AlwlNkR|Aw|NRAw|oR [N W
RlIRlwN R AN R AW N R A
N[N wNR NN Ro|w N R

15,30

Tabnuua 4
AP THIIA TOPSIYEro BOA0OCHA0KEHHS B I0Me

HOMCp CTYJACHTA B CIIMCKC I'PYHIIbL Tunr opsA4CTO BOI[OCH&6)KCHI/I$I

1, 2, 3, 4, 5 6, 7, 8, 9,10 IlenTpamsHOE
11,12,13,14, 15, 16, 17,18, 19, 20 l"a3oBbIe BoiOHArpeBaTenu
21, 22, 23, 24, 25, 26, 27, 28, 29, 30 [{enTpampHOE
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3. METOAUYECKUE YKA3AHUA

Meroanueckue yka3aHUss MMEIOT IEJIbI0 MOMOYb CTYJIEHTaM B BOIPOCaxX MPOEKTUPOBAHMUS,
TUIPABIMYECKOr0 pacueTa U KOHCTPYUPOBAHUS CHCTEM BHYTPEHHErO BOJOCHA0XEHHS M KaHaIU3alUH
JKAJIBIX 3JJaHHM.

3.1. BHyTpeHHHIT BOJOIIPOBOT

BuyTpeHHuii BOJONPOBOJ MPOEKTUPYETCSA JUIS MOJAud BOJABI HETMOCPEACTBEHHO MOTPEOHUTEIIO.
Cucrema BHYTPEHHErO BOJIONPOBOJA BKJIKOYAET BBOJBI, BOJOMEpPHBIC Y3Jbl, MAarucTpajbHYIO CETb,
CTOSIKA, TOJBOJKM K CaHHUTapHBIM mpuOopaMm, BOJOpa3dOpHYyI0 apMaTypy. Bribop cuctemsl
BHYTPEHHETO BOJIONPOBOJIA CIIEYyeT MPOU3BOAUTH B 3aBUCUMOCTH OT TEXHHUKO-3KOHOMUYECKOM
11e51ecO00Pa3HOCTH, CAaHUTAPHO-TUTHEHUYECKUX U MPOTHBOMOXKAPHBIX TPEOOBAHMM, a TaKKe C y4ETOM
PacIoI0XKEHUS JIMHUU HAPY>KHOTO BOJIOIPOBO/Ia U TPEOOBAHUN TEXHOJIOTMU ITPOU3BOJICTBA PadoOT.

Cucrembl 1 cXeMbl BHYTPEHHEr0 BOJOIIPOBO/A.

[To Ha3HaueHHIO MOTYT OBITH CIIEQYIOIIME CUCTEMbl BHYTPEHHEro BOJOIPOBOJAA: €IWHAs - JUIS
[0Ja4l BOJbl IIUTHEBOTO KAauyecTBA HA BCE HYXAbl; pAa3ACIbHBIE - XO3SICTBEHHO-IIUThEBAs,
MIPOU3BOJICTBEHHAS U MMPOTHUBOMOKAPHASL.

Cuctembl BHYTPEHHUX BOJOMPOBOJOB MO KOHCTPYKTUBHOMY BBITIOJHEHUIO CIIEAYET NMPUHUMATH
TYNHUKOBBIMH, €CII JIOMYCKAETCs MEPEPHIB B M0/1a4e BOJIbI; KOJIBIIEBHIMU C 3aKOJIbIIOBAHHBIMU BBOJIAMH,
eciii Heo0X0UMO 00€eCIeYnTh HEPEPHIBHYIO [10/1a4y BObI.

[To rapanTHpOBaHHOMY HAmNoOpy B YJIUYHOW CETH PAa3IMYaIOT CUCTEMBI, paboTarolIie MOCTOSHHO
MOJ1 HATIOPOM YJIMYHOW CETH U CUCTEMBI C MECTHBIMU MOBBICUTEIILHBIMH YCTAaHOBKAMH.

['unpocraTuyeckuii HAmop B CUCTEME  XO3SHCTBEHHO-TIUTHEBOTO MU  XO3AHCTBEHHO-
IIPOTUBONOXAPHOTO BOJOMNPOBOJAa HAa OTMETKE HM3KO PpACIOJOKEHHOIO0 CAHUTAPHO-TEXHUYECKOTO
npudopa He JODKEeH mpeBbImaTh 60 M.

CB00OOHBIE HATIOPHI Y CAHUTAPHBIX MPHUOOPOB TOJHKHEI OBITH HE MEHEE YKa3aHHBIX B TaOI. 5

KoHncTpyrnpoBanue cucteM BHYTPEHHETO BOJONPOBOJA 3aKIOYaeTcs B BbIOOpE THIa TPYO, MECT
YCTaHOBKHM CAHMTAPHBIX MPUOOPOB, pa3BOAIIMX Marucrpaield, BBOJa, BOJOMEPHOrO y3Jia, CTOSKOB,
HAMOPHBIX 0AKOB, HACOCHBIX YCTaHOBOK.

Tabmuma 5
Pacxoabl BO/IbI H CTOKOB CAHUTAPHBIX IPUOOPOB
a - MuHUMaNbHBIN
CexyHIHBIA PAacxo/1 BOILI, JI/C : : =) JMaMetp
yHA P AL BOABL, = A YCIIOBHOT'O
I <
CanuTapHbie mpudOpHI z = § g | 1Ipoxona, MM
a e =2
o - o 5 o }
06111{/;{4 XOJ'IO,Z([:HOI/I ropsied | g § £ | moxn OTBO-TA
Jo Jo Jo 5 S BOJIKA
VYMEBIBaJIbHUK,
DYKOMOUHIK € 0,1 0,1 - 2 | 015 | 10 32
BO/10pa300pHBIM
KpaHOM
To »xe co cMecHUTeIEM 0,12 0,08 0,09 2 0,15 10 32
Moiika co 0,12 0,09 0,09 > | 015 | 10 40
CMECHUTENIEM
Banmna co
cMmecurtenemM( B TOM
yucie OOIIUM IS 0,25 0,18 0,18 3 0,8 10 40
BaHHEI U
YMBIBAJIbHUKA)
Banna ¢ BomorpeitHoi
KOJIOHKOH U 0,22 0,22 - 3 1,1 15 40
CMECHUTEIIEM
YHHUTA3 CO CMBIBHBIM 0.1 0.1 i 2 1.6 8 85
0aukoM
YHHUTA3 CO CMBIBHBIM 1.4 1.4 i 4 14 i 85
KpaHOM
[TonmmBOYHBIN KpaH 0,3 0,3 0,2 2 0,3 15 -




KoHcTpyrpoBaHue cucTteM ciielyeT BECTU B TAKOM IOCIIEJ0BATEIBbHOCTH:

- Ha TUIaHax 3Ta)keil U MoJjiBaja pa3MeNaloT CaHUTapHbIe TPUOOPHI;

- Ha IUIaHax 3TaXei U M0/IBAJIOB pa3MEUIalOT CTOSKH, KOTOPbIE HyMEPYIOTCS

CrB1-1,CrBl1-2uT.nm.;

- Ha IUIaHE 110/1Bajla HAHOCAT Pa3BO/AIINE MaruCTPay;

- Ha IUIaHe M0JIBajia Ha3HAYaI0T MECTa PacoJIOKEeHUs BBOJIAa U BOJOMEPHOIO y3I1a;

- BBIYEPUMBAIOT AKCOHOMETPUYECKYIO CXEMY BOJOIPOBO/JIA;

- BBIOMpAIOT THUII TPYO;

- IPOU3BOJAT I'MIPABIMYECKUIN pacyeT BHYTPEHHEIO BOJOIPOBO/A.

[Tpumep KOHCTPYyHPOBaHUS BOJOMIPOBOJIA AJISl MATUAITAXKHOTO YKUIJIOTO JOMa MPUBEIEH B MPUIL. 5.

IIpokaanka TpyoonpoBoios

B 3maHusix mpuUMEHsSIeTCs CKpbITas M OTKpBITas MPOKIAIKU TPyOONpPOBOJOB C BEpXHEH WU
HIDKHEH Pa3BOJKON MarucCTpaJieu.

[Tpoknaaxy pa3BOJSIIMX ceTell BHYTPEHHEr0 BOAOIPOBOA B KIIIBIX U OOIIECTBEHHBIX 3/1aHUAX C
HWOKHEH Pa3BOAKON clieAyeT MpeaycMaTpuBaTh B MOJIOJbAX, MOJBajaX, TEXHUYECKUX AITaXKaxX, a B
Clly4ae HUX OTCYTCTBHsI Ha MEpPBOM JTaK€ B MOAMOJBHBIX KaHAJIaX COBMECTHO C TPYOOIPOBOAAMH
OTOTUICHHSI U TOPSYETO BOJOCHA0KEHUS HITH T1OJ1 TIOJIOM C YCTPOHCTBOM CHEMHOTO (hpH3a.

Cerp BOmONpPOBOJA TMpPU COBMECTHOM HpPOKIAagKe B KaHajgaXx ¢ TpyOONpoBOJaMH,
TPAHCIIOPTUPYIOIIMMU TOPSIYYIO BOJY WM Iap, JOJKHA BBIIOJIHATHCSA C YCTPOMCTBOM TEPMOMU3OJISLUN
U pa3MeIaThCsl HIDKE ITHUX TPYOOIIPOBOIOB.

[Tpokiiagka BHyTpEHHETO BOIOIPOBO/Ia KPYTJIOrOIMYHOIO JEHCTBUS BBIINOIHSETCS B IOMEIIEHUAX
c Temmeparypoil Bosayxa 3umoi Beime 2° C. Ilpu mpoxnajgke TpyOONpoOBOJOB B MOMEIIEHHSX C
TeMneparypoil Boznyxa Huxke 2°C TOJKHBI NPEAyCMaTpUBAThCS MEPONPUATUS IO IPEIOXPaHEHUIO
TPYOOIIPOBOJIOB OT 3aMEp3aHHUsI.

[Tpu mpokyanke B moiBaje MarucTpain e€ yI00HO pacroiaraTh IoJ MOTOJIKOM TojBana Ha 40-50
CM HHX€ IMOTOJIKA U BJIOJIb BHYTPEHHEH KalMuTaJIbHOW CTEHbI ¢ KPelJeHUEeM TpyOOIpoBoia K MOTOJIKY
Ha MOJIBECKAX WJIM KallMTaJbHOW CTEHE HA KPOHIITEHHAX.

MaructpasibHble TpyOOIPOBOBI JOJKHBI TPOKIAAbIBATECS ¢ YKIOHOM He MeHee 0,002 B cTOpoHyY
BBOJIa JUIsl BO3MOXHOCTH CITyCKa BOJIbI U3 HUX U yJaJ€HMsI BO3/1yXa.

[Tpoknaaky CTOSIKOB M MOJBOJOK K CAaHUTAPHBIM MPUOOpaM MPOEKTHPYIOT OTKPHITOM MO CTeHaM
JYLIEBBIX, KYXOHb U IPYTUX OMEUICHH.

CKpBITyI0 TNpPOKIAAKYy TpyOONpPOBOJIOB CleIyeT MpeaycMaTpuBaTh [Uid TIOMEIIEHUH, K
BHYTPEHHEH OTJENKE KOTOPBIX MPENbSABIAIOTCS IMOBBIIIEHHbIE TPeOOBaHUS, W IS BCEX CUCTEM U3
IUTACTMACCOBBIX TPYO (KpOME pacloyioKEHHBIX B CAHUTAPHBIX y3J1aX).

YcrpoiicTeo BBOAa. BeiGop THna Tpyo. TpyOonposoanasi apmarypa.

BHyTpeHHue BOJONPOBOAHBIE CETH, IMOAAIOIINE MUTHEBYIO BONY, CIEAYyeT MPOEKTUPOBATh W3
CTaJIbHBIX OI[MHKOBaHHBIX TPyO auamerpoMm a0 150 MM M U3 HEOIMHKOBAaHHBIX TPYO OoJbIlEro
aMeTpa, a TakkKe M3 IU1acTMaccoBbIX TpyO. TpyObl coenuHsOTCS CBapKoil, Ha (praHIax, pe3pde uiu
KJIee.

['myOuHa 3a510)keHHs BBOJA IPUHUMAETCSI PaBHOM IyOHUHE 3aI0KEeHUs YIUYHOW BOJAOIPOBOIHON
CeTH. Y4acToK TpyOompoBoia OT BBOAA B 3JlaHUE O HAPYKHOW CETH YKJAJIbIBA€TCS C YKJIOHOM HeE
meHee 0,002 B cTOpOHY HAPYKHOU CETH.

B mMecrax mnpucoequHeHHs BBOJOB K HapyKHBIM CETSM TOPOJACKHX M IPOU3BOJCTBEHHBIX
BOJIONIPOBOJIOB JIOJDKHBI YCTAHABJIMBATHCS KOJOJALBI C pa3MElIeHHMEeM B HUX 3aJBUKEK, BEHTUJIEH
(puc.1.2).

JrameTp xono/ia NnpuHUMAETCs paBHbIM 1,5 M.

Ha BBomax TpyOONpOBOIOB MpeaycCMaTpUBAIOTCS YIOpPHl B MeCTax
IIOBOPOTa B BEPTUKAIbHONH WJIM TOPU3OHTAIBHOM IUIOCKOCTH, KOrza
BO3HHKAIOIIME YCHJIMS HE MOTYT OBITh BOCIIPHHSATHI CTHIKAMHU TPYO. YTOpHI
paccuMThIBalOT HAa MAaKCHUMaJIbHOE JaBJICHHE OPpU  HUCHBITAHUU
TpyOOTIIpPOBO/IA.

e e o

Puc. 1.2. Cxema npucoeAHEHUs BBOJIa K HAPYKHOM BOJOMPOBOTHOM

Za0




CETH B KOJIOALE

MecTomnonoxeHre BBO/Ia B 3JaHUM 3aBUCUT OT PACIIONOKEHUS yIUYHON BOJONPOBOJAHON  CETH,
HAJIMYHSI TOJ[Bajia (TEXIOAIONbS), PACTIONOKCHHS ISCTHUYHBIX KJIECTOK U CAHUTAPHBIX IPUOOPOB.

BBoj mydiie Bcero mpokjaAbiBaTh TaK, YTOOBI PACMHOJIOKEHUE CAHUTAPHBIX MPHUOOPOB OBLIO
CUMMETPUYHBIM OTHOCHUTEJIBHO BBOJAa M TOJ MPSIMBIM YIJIOM OTHOCUTENBHO 31aHud. [lpu Hamuuum
1oJiBajia BBOJ BBIMOJHSETCS B MMOJBajie ¢ oOecrieueHueM CBOOOJHOrO AOCTyNa pPabOTHUKOB CIYKObI
SKCIUTyaTallud JJI CHATHSA TOKa3aHWi cueTyuka. [Ipu oTCyTCTBUM TOJBaJia BBOJ NMPOEKTUPYETCS B
JIECTHUYHYIO KIIETKY.

[Ipu BBHIMONHEHWW BBOJA IOJA CTCHOW 3MaHUs (JIEHTOYHBIH (yHIaMeHT, Oomblnas TTyOWHA
3aJI0’KEHUS BBOJIa) CTOSIK BBOJIA MPOKIAJIBIBAIOT (U1 MPEIOXPAHEHUS OT IPOMEP3aHUs) Ha PACCTOSHUU
He MeHee 0,2M OT BHYTpEHHEH NMOBEPXHOCTH CTEH JI0 HApY)KHOTO Kpasi bopTa pactpyda TpyOorpoBoa.
[Ipn moBopoTe TpyOOIpPOBOJAa B BEPTUKAIBHOW IIockocTH Ha 30° m Oonee ycTpamBaeTcsi OSTOHHBIN
yrop.

[lepeceuenne BBOJAa CO CT€HAMHU MojJBaja WIU (yHIAMEHTAMH JIOJDKHO BBIMIOJHSATHCS B CYXHX
rpyHTax (puc.1.3) - ¢ 3a30poMm 0,2 M U Mexay TpyOOIIPOBOJOM U CTPOUTEIBHBIMU KOHCTPYKLUMSIMHU U
3a/IeJIKOM OTBEpCTUS B CTEHE BOJO - M Ta30HENPOHUIAEMBIM JJIACTUYHBIM MaTepuajoM (CMOJISIHAS
Npsiib, MATAas TJIMHA), @ B MOKPBIX TPYHTaX - C IPUMEHEHUEM CaJbHUKOB.

PaccTosiHMe 110 TOPU30HTANIM B CBETY MEXKY BBOJAMU XO0341HCTBEHHO-MIUTHEBOI'O BOAOIPOBOAA U
BBIITYCKAMU KaHaJU3allMi U BOJIOCTOKOB JOJDKHO HE MeHee 1,5 M mpu quamerpe BBoaa 10 200 MM u He
MeHee 3 M npu quamerpe BBoga 6onee 200 Mm.

TpyObl  XO3SIICTBEHHO-TIUTHEBOTO  BOJIONPOBOJA, KaK  MPaBUJIO,  YKIAJBIBAIOT  BBIIIE
KaHaJTU3alMOHHBIX JIMHUHN; TIPU 3TOM PACCTOSHUE MEXKIY CTEHKaMu TPyO MO BEPTUKAIU JOKHO OBITH
e menee 0,4 M.
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TpybompoBoaHasi, Bojopa3bOpHasi W CMECHTENbHAs amnmaparypa JUisl CUCTEM XO3SIMCTBEHHO-
MUTHEBOTO U XO35HCTBEHHO-TIPOTUBOMOKAPHOTO BOJOMPOBO/IA YCTAaHABIMBACTCS HA pabouee JaBlcHHE
0,6 MITa.

K Bomopaz0bopHOii apMaType OTHOCSTCS: BOJAOPa30OpHBIE KpaHbI, CMECUTENH, TyIIEeBbIE CETKH,
MTOJIMBOYHBIE KPaHBI, IAPOBBIC KJIAITaHbl CMBIBHBIX 0AYKOB YHHTA30B.

Konctpykiust Bomopa30opHOW W 3alOpHOM  apMarypbl JIOJDKHA OOecCreurMBaTh IUIaBHOE
OTKPBIBAHHME M 3aKPbIBAaHUE MTOTOKA BOABL. 3a/IBMXKKH YCTAHABIMBAIOTCS HA TpyOax auaMeTpom 50 MM u
Ooiee, a Ha TpyOax meHee SOMM CTaBST BEHTHUIIH.

VYcraHoBka 3amopHOM apMaTypbl Ha BHYTPEHHUX BOJONPOBOJHBIX CETSIX MPENyCMaTpPUBAETCS:
Ha Ka)XX7IOM BBOJI€; Ha Pa3BOMAIICH MarucTpajyd CETH JJis 00ecreueHrss BO3MOKHOCTH BBIKITIOUEHUS Ha
PEMOHT OTHEIbHBIX €€ YYacTKOB;, Yy OCHOBHBIX CTOSIKOB XO3SIMCTBEHHO - TIUTHEBOM MM
MPOW3BOJICTBEHHOW  CETH B 3JaHUU BBICOTOM 3 3Taka M OoJiee; Ha OTBETBJICHUSAX, MUTAIOIMMX S
BOJIOPAa30OpHBIX TOYEK W OoJiee; HA OTBETBICHUSX OT MArMCTPAIBHBIX JUHUN BOJOMPOBOJA; HaA
OTBETBJICHUSAX B KaXAYI0 KBAapTHUPY; Ha TOJABOAKAX K CMBIBHBIM OaukaM, CMBIBHBIM KpaHaM,
BOJIOHArpEBATEIbHBIM KOJIOHKaMU; NIEpe/l HAPY>KHBIMU MOJIMBOYHBIMU KPaHAMU.

Ha xaxasie 60 - 70 M nepuMeTpa 31aHUS TPEAyCMaTPUBAETCS] YCTPONUCTBO OJHOTO MOJUBOYHOIO
KpaHa, pa3MelIaeMoro B HUILE HAPYKHOM CTEHbI 3/1aHUsI UJIK B KOBEpE (HAPYKHOM KOJIOIIE).

B MycopokaMmepax JKWIBIX 3JaHUM NPEAYyCMATPUBAETCS YCTAHOBKA IOJMBOYHOIO KpaHa C
MOJBEICHUEM XOJIOJHON U TOPSIYE BOBI.

BricoTa pacnionoskeHus Boiopa300pHOi apMaTypsl OT T0JIa MpUBEieHa B Ta0J.6.



Tabmuma 6
BbicoTa ycTaHOBKHM BOIOPa300PHOii apMaTyphbl OT YPOBHS YHCTOTO0 M0JIa

Bomopaz6opnas apmatypa. Bricorta ot no:na,
MM
Cwmecurens 11l BaHH 800
CwMmecuTens uis 1yma 1200
JlymieBas ceTka 2100-2250
YMBbIBaJIbHUK 800
YMBIBaIbHUK MIPH YCTAHOBKE OOIIETO CMECHUTEIS Il yMBIBAJIbHUKA 850
BaHHBI
Motika 850
BricokopacnoiokeHHBIH CMBIBHOW Oa4OK K YHUTA3y 1800
Huskopacnonoxenslii cMbIBHOM 6auok "Kommaxt" 600
CMBIBHOH KpaH yHHTa3a 600

YcrpoiicTBO 11 H3MEepPeHHs KOJIMYeCTBA BOAbI

Jlisi ydera KOIMYECTBA BOXBI TPH pacxoiax ee Gomee 0,1 M>/d4 IPHMEHSIOT KpbLIbYATHIC HIH
TypOuHHBbIE cueTurKH. OHM yCTAHABIMBAIOTCA B 3/JlaHUAX 3a HapyKHOU creHoil He panee 1,5..2,0 m
OT BBOJa B YIOOHOM M JIEFKOJOCTYITHOM IIOMEIIEHUH C HCKYCCTBEHHBIM WJIH €CTECTBEHHBIM
OCBEIICHHEM U Temneparypoi He Hike 2° C. Yarmie BCero CUeTYMKH yCTAHABJIMBAIOT B MOABATIAX WU
HPUSMKaX [10J1 JIECTHUYHBIMH KJIETKAMHU.

KpbuibuaTeie CYETYMKM MPHCOSAMHAIOTCS K TpyOompoBoay Ha QuaHnax win Mmydrax u
YCTaHaBJIMBAIOTCS TOJIBKO TOPU30HTAIBHO. TypOMHHbIE CYETYMKY MPUCOETUHSIOTCSA K TPYOOIPOBOAY Ha
(1)JIaHIlaX M YCTAaHABJIMBAIOTCA KAaK B I'OPU30OHTAJIBHOM, TaK U BECPTUKAJIBHOM IIOJOXCHUHN IIPHU YCIIOBHUH
JIBYDKEHUS BOJIbI B HUX CHU3Y BBEpPX.

C KaxJ0¥ CTOPOHBI CUETYMKA JOJDKHBI IPETyCMaTpHUBAThCS MPSAMbIE YYacTKH TPyOOIIPOBOIOB,
BEHTWJIM WIM 3aJBWXKKUH. MeEXIy CUETYMKOM U BTOPHIM (IO JABM)KEHHIO BOJbI) BEHTWIEM WIIU
3a/IBUKKOM YCTAaHABIIMBAETCS CITYCKHOW KpaH JJIs ONOPOKHEHMS CETH IPH PEMOHTE U JJI IPOBEPKH
TOYHOCTHU TMOKAa3aHUH CUETUMKA.

[Tpu HamuuMM OJHOTrO BBOJA B 3/IJaHUE CUETUMK OOSI3aTENILHO JOJKEH MMETh OOBOAHYIO JIMHUIO.
O06Box npenHa3HavaeTCsl JUIsl MPOITycKa BOABI B 3JaHKUE ITPU PEMOHTE WM 3aMEHE CUeTUYMKa, a HHOTIa U
JUIsL TIPOIIyCKa YBEIMYEHHOI'O pacxoja BOJbI MpHU Mokape B 00xoxa cuerunka. Ha oOBopHON IMHUM
npeycMaTpuBaeTcss YCTaHOBKA 3a/IBUXKKH, 3allJIOMOMpPOBAHHOW B 3aKpBITOM MOJIOKEHMH. TumnoBas
CXeMa BBOJIa BOJIOIIPOBO/IA, YCTAHOBKH CUETUHKA XOJIOAHON BOJABI C 0OBOJAHOM JIMHUEHN Mpe/icTaBlIeHa Ha
puc. 1.4.

['mapaBianueckuil pacuer BOJOMPOBOIHON CETH TMO3BOJISIET HAWTH Haubojiee SKOHOMUYHBIE
JTUaMeTpbl TPYO JUIsl MPOIyCcKa pacyeTHBIX PAacX00B BO/bI M TpeOyeMbIil HAllOp B CUCTEME.

Pacuer BbINonIHAETCA B CIEAYIOLIEM ITOPSIKE:

- BbIOMpaeTCs pacYETHBIN MyTh, KOTOPBII pa30MBaeTCs Ha pacueTHbIE YUaCTKH;

- OTIPEIEIIAIOTCS HOPMBI BOJOTIOTPEOJIEHUS M pacXObl IO PACUETHBIM Y4aCTKaM;

- 110 PacueTHOMY pacXxoJy ONpPENENSIOT JUaMeTp TPyObl pacueTHOro y4yacTka, IOTEpH Haropa Io

y4acTKaM U CKOPOCTb JIBUKEHHUSI BOJIBI;

- noAOMpaeTcs CYETUYUK KOJIMYECTBA BOJIA;

- onpezensieTcs: TpedyeMblil Harlop B CUCTEME.

Bb100op pacueTHOrO NMyTH.

[TpoexkTupyeMblil BHyTpEHHHUI BOJIOMPOBO/ JOJIKEH 00eCeunBaTh MoAayy BOJbl ¢ HEOOXOIMMBIM
pacxoioM W HamopoMm K JIF000H BOAOPa30OpHON Touke 3/1aHus. PacdeTHBI MyTh OTCUUTHIBACTCS OT
JTUKTYIOIIEro npudopa(Hanbosiee BHICOKO PAaCHOJIOKEHHOTO M YIaJEHHOTO OT BBOJA BOJOPa300pHOTO
npubopa). Ecnu Oynmer obecriedyeHa mogada BOAbI K JUKTYIOHIEMY MpHOOpYy, TO Tojada JIpyrUM
npubopam OyneT rapaHTUPOBaHA, TaK KaK OHM HAXOAATCS B Oojee OJIarONMPHUSATHBIX YCIOBHSAX. Takum
o0pa3oM, B pacueTHbBII MyTh BOMAYT: MOJBOJAKA K JAMKTYIOIIEMY HPUOOpY, CTOSK, YacThb Pa3BOASIICH
MarucTpajiu 10 BBOJA, BBO/I.

PacuerHplii myTh pa30HMBaeTCs HAa pacyETHbIE YYACTKH. 3a PACUETHBIM YYacCTOK NPHUHUMAECTCS



Y4acCTOK CETH C MOCTOSHHBIM pacxoJoM M JuaMeTpoM. PacueTHble yyacTku 00O3HadaroTcs nudpamu
(Hayasio M KOHEIl y4acTKa).
OnpeneneHue pacueTHbIX Pacxol10B

['mapaBaruecKuil pacyeT ceTH MPOU3BOANUTCS 110 MAKCUMAIBHOMY CEKYHIHOMY PAacXOy.

Jlis onpeneneHusi pacyeTHBIX PacxoJ0B HEOOXOIUMO BBIOpaTh HOPMBI pacxojia BOjAa, KOTOpHIE
npuaumarorcss o CHull 2.04.01-85 B 3aBUCMMOCTM OT Ha3HA4€HMsI 3[JaHUS U CTENEHHU €ro
6naroyctpoiictBa. HopMbl pacxoa BoAb! Il )KWIBIX 34aHUN KBAPTUPHOT'O TUIIA IPUBEICHBI B Ta0M.7.

MakcumasbHbIi pacxo BOJIbl Ha pacdeTHOM ydacTtke ceT ( ( qmt, q°) orpenenseTcs no popmyre:

g = 5000, (1)

rae Qo(Qo®, o) - cexyHmHBII pacxox Bomel (IPMHMAMAeTCs mo Tabm.7); o - Kod3QdHIHeHT
onpeaesieMblid B 3aBUCUMOCTH OT 001ero yuciaa npubopos N Ha pacyeTHOM y4yacTKe U BEPOSTHOCTH
uX JedcTBus P u npuHIMaeMslii 1o npuioskeHnto 4 [ 2] wm tab. 8.



Hopmpbl pacxoa BoJbl HA OJTHOTO KUTEJsI

Tabmuma 7

Hopwma pacxoma Bojbl, 1

Pacxon Boasr mpubopamu

n/c(n/9)
O —— B CYTKH HauOOJbIIIETO B Yac HauOOJIBIIETO
pel y noTpeOICHHS BOJIBI BOJIONIOTPEOJICHUS OG it XonoaHou
Bononorpeburenu ( i I
A p X:(J)mife(;; " ropsueii
OO6mieit (B ToM o O6meit (B o OO6mmeit o I()J tot o', Cloh
4UCIIC = TOM 4YHCJIC T > | (B TOM ynciue SR tot A orhr
. g_'cg . R o o R (q hr,u) h
ropsiaei) g ropsiaeii) & ropsiueit) go g ohr
tot — tot — tot —
Jo Ju q hru
JKuieie qoma KBapTHPHOTO THIA!
g BOJIONIPOBOJIOM M KaHATU3aIUCH 95 ) 120 i 6.5 i 0,2(50) 0,2(50)
€3 BaHH
C razocHa0xeHueM 120 - 150 - 7,0 - 0,2(50) 0,2(50)
C BaHHaMH W BOJOHATPEBATEIISIMU 190 ) 205 ) 10,5 i 0,3(300) 0,3(300)
C neHTpanu30BaHHBIM TOPSTYUM
BOJIOCHAGKEHHUEM, C BAHHBIMH, 250 105 300 120 15,6 10 0,3(300) 0,2(200)
CHa0XEHHBIMHU JTyIIaMU
BricoToro BeIe 12 aTaxei ¢
LEHTPATH30BAHHBIM FOPSIHM 360 115 400 130 20 10,9 0,3(300) 0,2(200)
BOJIOCHAOKEHUEM

HpI/IMe‘laHI/IeI HpI/I 060py,I[OBaHI/II/I XOJIOAHOTO BOAOIIPOBOAA 3JJaHUH CMBIBHBIMU KpaHaM BMCCTO CMBIBHBIX 0auKoB CJICAYCT IPUHHUMATL PACXOJd BOJAbI CAHUTAPHO

- TEXHMYECKUMU Tipubdopamu (o°=1,4 s1/c.




3navenue o npu P <1 u ar060m uynciae N

Tabnuma 8

NP o NP o NP o NP o
Menee
0,015 0,200 0,046 0,266 0,115 0,361 0,350 0,573
0,015 0,202 0,047 0,268 0,120 0,367 0,360 0,580
0,016 0,205 0,048 0,270 0,125 0,373 0,370 0,588
0,017 0,207 0,049 0,271 0,130 0,378 0,380 0,595
0,018 0,210 0,050 0,273 0,135 0,384 0,390 0,602
0,019 0,212 0,052 0,276 0,140 0,389 0,400 0,610
0,020 0,215 0,054 | 0,280 0,145 0,394 0,410 0,617
0,021 0,217 0,056 0,283 0,150 0,399 0,420 0,624
0,022 0,219 0,058 0,286 0,155 0,405 0,430 0,631
0,023 0,222 0,060 0,289 0,160 0,410 0,440 0,638
0,024 0,224 0,062 0,292 0,165 0,415 0,450 0,645
0,025 0,226 0,064 | 0,295 0,170 0,420 0,460 0,652
0,026 0,228 0,066 0,298 0,175 0,425 0,470 0,668
0,027 0,230 0,068 0,301 0,180 0,430 0,480 0,665
0,028 0,233 0,070 0,304 0,185 0,435 0,490 0,672
0,029 0,235 0,072 0,307 0,190 0,439 0,500 0,678
0,030 0,237 0,074 | 0,309 0,195 0,444 0,520 0,692
0,031 0,239 0,076 0,312 0,200 0,449 0,540 0,704
0,032 0,241 0,078 0,315 0,210 0,458 0,560 0,717
0,033 0,243 0,080 0,318 0,220 0,467 0,580 0,730
0,034 0,245 0,082 0,320 0,230 0,476 0,600 0,742
0,035 0,247 0,084 | 0,323 0,240 0,485 0,620 0,755
0,036 0,249 0,086 0,326 0,250 0,493 0,640 0,767
0,037 0,250 0,088 0,328 0,260 0,502 0,660 0,779
0,038 0,252 0,090 0,331 0,270 0,510 0,680 0,791
0,039 0,254 0,092 0,333 0,280 0,518 0,700 0,803
0,040 0,256 0,094 | 0,336 0,290 0,526 0,720 0,815
0,041 0,258 0,096 0,338 0,300 0,534 0,740 0,826
0,042 0,259 0,098 0,341 0,310 0,542 0,760 0,838
0,043 0,261 0,100 0,343 0,320 0,550 0,780 0,849
0,044 0,263 0,105 0,349 0,330 0,558 0,800 0,860
0,045 0,265 0,110 0,355 0,340 0,565 0,820 0,872
0,84 0,883 2,50 1,644 6,3 2,989 10,2 4,185
0,86 0,834 2,60 1,684 6,4 3,021 10,4 4,244
0,88 0,905 0,270 1,724 6,5 3,053 10,6 4,302
0,90 0,916 2,80 1,763 6,6 3,085 11,8 4,649




0,92 0,927 2,90 1,802 6,7 3,117 12,0 4,707
0,94 0,937 3,00 1,840 6,8 3,149 12,2 4,764
0,96 0,948 3,10 1,879 6,9 3,181 12,4 4,820
0,98 0,959 3,20 1,917 7,5 3,369 12,6 4,877
1,00 0,969 3,30 1,954 7,6 3,400 12,8 4,934
1,05 0,995 3,40 1,991 1,7 3,431 13,0 4,990
1,10 1,021 3,50 2,029 7,8 3,462 13,2 5,047
1,15 1,046 4,1 2,246 79 3,493 13,4 5,103
1,20 0,071 4,2 2,281 8,0 3,524 13,6 5,159
1,25 1,096 4,3 2,317 8,1 3,555 13,8 5,215
1,30 1,120 4,4 2,352 8,2 3,585 14,0 5,270
1,35 1,144 4,5 2,386 8,3 3,616 14,2 5,326
1,40 1,168 4,6 2,421 8,4 3,646 14,4 5,382
1,45 1,191 4,7 2,456 8,5 3,677 14,6 5,437
1,50 1,215 4,8 2,490 8,6 3,707 14,8 5,492
1,55 1,238 4,9 2,524 8,7 3,738 15,0 5,547
1,60 1,261 5,0 2,556 8,8 3,768 15,2 5,602
1,65 1,283 51 2,592 8,9 3,798 15,4 5,657
1,70 1,306 5,2 2,626 9,0 3,828 15,6 5,712
1,75 1,328 5,3 2,660 9,1 3,858 15,8 5,767
1,80 1,350 5,4 2,693 9,2 3,888 16,0 5,821
1,85 1,372 55 2,726 9,3 3,918 16,2 5,876
1,90 1,394 5,6 2,760 9,4 3,948 16,4 5,930
1,95 1,416 57 2,793 9,5 3,978 16,6 5,984
2,00 1,437 58 2,828 9,6 4,008 16,8 6,039
2,10 1,479 59 2,858 9,7 4,037 17,0 6,093
2,20 1,521 6,0 2,891 9,8 4,067 17,2 6,147
2,30 1,563 6,1 2,924 9,9 4,097 17,4 6,201
2,40 1,604 6,2 2,956 10,0 4,126 17,6 6,254




I[aHHBIe AJIA THAPABJINYIECCKOI0 pacuera CTaJIbHbIX prﬁ

Tabmuma 9

é(“ 5 CkopocTtb, M/c, U ruapasindeckuii ykion 1000i (moTepu Hamopa Ha €AMHUILY [UTHHBI) IPU YCIIOBHOM MPOX0/Ie TPYO, MM

5B 15 20 25 32 40 50 70

& v 1000i v 1000i v 1000i v 1000i v 1000i v 1000i v 1000i

0,08 0,47 66,9 0,25 14,2

0,1 0,59 100,2 0,31 21,1

0,12 0,71 139,9 0,37 29,2 0,22 8,4

0,2 1,18 360,5 0,62 73,5 0,37 20,9 0,21 521

0,3 1,77 807 0,94 1549 0,56 43,4 0,31 10,5 0,24 5,39

0,4 2,36 1435 1,25 265,6 0,75 73,5 0,42 17,5 0,32 8,98

0,5 2,95 2242 1,56 4149 0,93 110,9 0,52 26,2 0,40 13,4 0,24 3,7

0,6 1,87 597,5 1,12 155,8 0,63 36,5 0,48 18,4 0,28 5,1

0,7 2,18 813,3 1,31 209,6 0,73 48,4 0,56 24,6 0,33 6,6 0,20 2,00

0,8 2,50 1062 1,5 273,8 0,84 64,9 0,64 34,3 0,38 8,6 0,23 2,62

0,9 2,81 1344 1,68 346,5 0,94 77,7 0,72 38,9 0,42 10,7 0,26 3,23
1 1,87 427.,8 1,05 93,6 0,80 47,2 0,47 12,9 0,29 3,89
1,2 2,24 516 1,25 132,0 0,95 67,7 0,57 18,0 0,35 5,38
14 2,62 838,5 1,36 179,7 1,11 88,2 0,62 23,8 0,40 7,09
1,6 2,99 1095 1,67 234,7 1,27 113,7 0,75 30,4 0,46 9,01
1,8 1,88 297,4 1,43 143,9 0,85 37,8 0,52 11,2
2 2,09 366,8 1,59 177,7 0,94 45,9 0,58 13,5

2,6 2,72 616,9 2,07 300,2 1,22 74,9 0,75 21,8
3 2,39 399,7 1,41 99,7 0,86 28,4




BepositHocTh nelicTBus npuOopoB P mpu OIMHAKOBBIX  BOJOMOTPEOUTENSIX B 3/IaHUU
CIIEYeT OMpPEAEATh Mo (hopMmyIe:

— q(f:‘ll‘,u : U (2)
d,-N, -3600°
rae qchr‘u - HOpMa pacxoja BOJbI, JI, OJHUM HOTpC6I/ITCJ‘IeM B 4Yac HauOOJIBIIEro

BOJOTIOTPEOJICHHS, KOTOpas MPUHUMAETCs 0 Npriokenuto 3(2) wiu mo tadu. 7:
tot

qf\r,u = th,u - qEr,u ' (3)
rae U - obmee yncno BoxonoTpeduTeneit B 3nanuu, uei.; Ny - obiiee unciao Bogopaz0oopHbIX
npuOOPOB B 3/1aHUH.
OOmiee uumcino  BojomoTpeOWTENel B JKWJIOM  3[aHWM, €CIM OHO HE  3a/aHo,
OTIPEIEINISICTCS 110 CPEIHEH CTENCHH 3aCEICHHOCTH OHON KBApTHUPHI.
Pe3ynbpTarhl pacyeToB MO ONMPEACICHHIO PACYETHBIX PACXOIOB IO YYaCTKaM 3aHOCSATCS B TaOl.
10 (cm. mpumep B mpwuiL. 5)

OnpenesieHue pacxoaoB ropsiueii Boabl

PacxoibI Topsdeii BoABI (" ONpeeNaroTCs IS SKIIBIX 30aHMH C [EeHTPATH30BAHHBIM TOPSIHM

BOZIOCHAOKeHNEM 110 popmyiie:
q"=5q5a,, (4)

r7e () - HOpMa pacxojia ropsueii BoIbl OJHHM IPUGOPOM Ha OJHOTO JKUTEJIS, IPMHUMAETCS TI0
CHull wiu no Ta6a. 7.

o, - ko3 durment, 3apucsanmii ot npoussenenust (N, - P, );

N, - 4uci0 BOIOPa3sOOPHBIX TOYEK B JOME, UCIOJB3YIOIIUX ropsdyro Bopy. N, MeHbmne
obmiero yncna BogopasoopHeix Touek N, Ha KommuecTBO cMbIBHBIX 0aukoB (K): N, =N, -K.

P, - BEpOATHOCTb JAeHCTBUSA MPUOOPOB, MCHOJB3YIOIIMX TOPSUYI0 BOJIY, ONpENesercs I0
dbopmyse:

qg,hr U

q" -N,, -3600

rie ), - HOpMa pacXoja Topsdeil BOIbI B JI B 4aC HAHGOJIBIIEro BOJIONOTPEOICHNS 10 TabI.

P, = (5)

qg - HOpMa pacxoJa FOqueﬁ BOJbI B /c Ha OJHOTO X XHUTCJIA OJHUM HpI/I60p0M.

Pacxonpl ropstueii BOAbI ONPEAENAIOTCSA Ha BECH I0M U Ha OJHY CEKIIMIO I0Ma.
JlanHas kypcoBas paboTa MpeaycMaTprBaeT BBIUMCIIEHUE PAacXxoja ropsiueil BOAbI TOIBKO IS
OIIPEJEIIEHHs] PaCX00B CTOKOB B CUCTEME JBOPOBOM KaHAIM3ALUU KUIIOTO J10MA.

Onpenenenue TuaMeTpoB TPYO U onpeaeleHUs MOTEPb HAMIOPA

JlnameTpsl TpyO BHYTPEHHHX BOJOIPOBOIAHBIX CETeH Ha3HAYAIOTCS IO YCIIOBUIO HAHMOOJBIIETO
WCIOJIb30BaHUs TAPAHTUPOBAHHOTO HAIMOpa B YIWYHOW BOJOMPOBOJHOM CETH, 4TO O0OecreduBaeT
SKOHOMHOE WCITOJIhb30BaHUE METaLIa.

[Tpu nBUX)EeHUH TTO TPyOaM MOTOK BOJIBI TPEOAOIEBAET CHIIBI TPEHHUSI 110 ATUHE TPYOOIpoBOIa U
MECTHBIC COTPOTHBIICHHS. YKa3aHHBIC COMPOTHRIICHHUS BBI3BIBAIOT COOTBETCTBEHHO MTOTEPU HAIOPA
B (DaCOHHBIX YACTSIX U apMaType.

[Totepu Hamopa Ha pacYETHBIX ydacTKax TPYOOIPOBOJOB CHCTEM XOJIOJHOTO BOJIOCHAOKEHUS
H, onpenensitores mo Gopmysie.

H =i"1 " (1+Kk), (4)

rae | - yaedbHbIE TIOTEPU Hamopa Ha TPEHHE MPU PACYCTHOM PACXOJE, OMPEICNIIeMbIC IO
TabIUIaM TSl TUPABIMYECKOTO PacyeTa CHCTEM XOJIOHOTO BOJIOCHA0KEHUS, BHITTCKH M3 KOTOPBIX
MpUBeeHBI B Ta01.9 u [6].

| - mMHA pacyeTHOTO y4acTka TpyOOIpoBo/a, M;

k- koaduimeHT, yuUTHIBAIOMIMN MOTEPU HAMOpa B MECTHBIX COMPOTUBICHUSX. B ceTsx
X03HCTBEHHO-TTUTHEBBIX BOJAOIPOBOJIOB JKUIIBIX M OOIIECTBEHHBIX 3IaHHUI ClIeayeT IpUHUMATh K| =
0,3.

O6mme nmotepu Hamopa Hiwr = X H| ompenensiorcs myreM CyMMHUpOBaHUSI TIOTEPh Hamopa Ha



pPacCUEeTHBIX y4acTKaXx.

Jlnst ompeneneHusl yAeIbHBIX IMOTEph HAmopa MO PacyeTHOMY pacxoay HeoOXOIMMO 3aaaTbes
IMaMETPOM TPYO, KOTOPBI OPHEHTUPOBOYHO MOKHO HAWTH IO BEJIWYMHE CKOPOCTH JBW)KCHUS BOJIBI B
Tpy6ax. CKOpOCTb JKeNaTeIbHO MPUHUMATh He Oosee 1,5 M/C B MarucTpalsix u CTosikax, u He bonee 2,5 m/c
B TIOJIBOJIKAX K MPHOOpaM.

Pacyer BHyTpeHHETO BOONPOBOAa y100HO cBecTH B Tadu. 10.

Ta6muna 10
Pacuer BogonpoBoOgHOM ceTH

S ITorepu Hanopa, m
~ —
b o
S - = s =
Q -~ L2 X 8 =
] S Q5 Q = = =
2 = 8 8 g = - =
e 2 S5 |NP o | = | > 2 o
= oy o - 3 % s =
= > B = e |5 = S _
) a o 3 5 -0 o | 2 = S
o E S = 58 B c% & ) >
3 = 2 g o = S 2 ~ = =
< Q S O o T
=¥ = splits A AT H | O T an
1-2
2-3
3-4
Beog

IMox0op cueTYNKa KOJIHYECTBA BOABI

Y4yer KonuyecTBa BOJBI OCYIIECTBISIETCS CUYETYMKAMH XOJIOAHON BOJBI, YCTaHABIMBAEMBIMHU Ha
BBOJIaX B 3/7aHuE. J[MaMeTp yCIIOBHOTO MPOXOJa CUETYNKA CIEeNYyeT BHIOMpPATh UCXOMAS U3 CPEIHEUACOBOTO
pacxo/a XoJI0IHOUM BOJIbI 32 CYTKH, M

gnr =0,005q co,hr * Ohr, (5)

rae °on Pacxof, XONOAHON BOMBL, 1/C, CAHMTAPHO-TEXHMYECKMM MPHOOPOM, IPUHUMAEMBIH II0

npuaoxenuto 3 [2] wiu 1abn.7;
Opr - KOG GHUIUEHT, ONpeAessieMbIii COrJacHO MpuiokeHuio 4 [2] nnm Tabi. 8 B 3aBUCHMOCTH OT
oO1ero yucia npubopoB Ny U BEpOSITHOCTH UX UCTIOJIb30BaHUs Py
P 3600-P-q,
w=—"——— (6
qo,hr

rae q° (qo™, qo°) BbIGUpaeTcs o npuitokeruto 3 [2] wiu Tabi.7.

CpenHedacoBOi pacxo]] 3a CYTKH (y HE JIOJDKEH TPEBBINIATH SKCILTYyaTallHOHHOTO, TIPUHIMAEMOTO
mo tabm. 11.

Br1OpanHBIii cueT4rK MpoBepsieTcst Ha motepu Hanopa. [lotepu Hamopa onpenernstores o popmyse:

h=sq”,  (7)

rzae S - CONpOTUBJIEHHE cUeTunKa (MpuHUMaeTcs 1o tabmune 11);

g - pacUeTHBI MaKCUMAJIbHBIN CEKyHIHBIM PacXo, MPOXOAS[IIUN Yepe3 CYETUHK (pacxo/1 Ha BBOJIE B
3/1aHwue), J1/C.

[Ipn mpomycke XO3SHUCTBEHHO-MMUTHEBOTO pacxoia IMOTepUd HANopa B CUETYMKAX HE JIOJDKHBI
MIPEBBINIATH JIOMMYCKAEMbIX BEJTUYHH: JUISI TYPOUHHBIX CU4eTIUKOB 1,0M, IS KPBIIBYATHIX — 2,5M.

Omnpenesienue TpedyeMoro Hamopa AJsi CHCTeMbl
BHYTPEHHEro BOJ0MPOBO/IA
TpeOyemsbrii Hanmop Hfyr B HapyXHOM Ce€TH y BBOJA BOJOMPOBOAA OMPEACIACTCS C Y4eTOM BCEX
INOTCPhL HaAlopa B CUCTEMC BHYTPCHHCTO BOAOIIPOBOJA, FGOI[GSH‘-IGCKOFI BBICOTBI IIOABEMA BOJAbI U
HEO0OXOMMOTO CBOOOTHOTO HANOpa y TUKTYIOIIETO BOAOPa300pHOT0 MpruOopa BOJOTIOTPEOICHHUS:
Hfor = Hgeom + Ht + H, (8)
rae Hgeom - reoMeTpuyeckas BbICOTa OIbEMA BOJBI, M;
Hiot - moTEpH Hanopa BO BHYTPEHHEHN CETH, BKJIIOUas IIOTEPU B CUETUHUKE KOJIMYECTBA BOJIBI, M;
Hs - HeoOxoauMbIii CBOOOIHBIN HAMOP JUIsl caMOi HEOJIAaronmpusITHOW TOYKH BOJ0pa3dopa (Haubosee
OTJAJICHHON W BBICOKOPACIIONIOKEHHON € HaWOONBIIMM HEOOXOJUMBIM CBOOOJHBIM HAMOpOM), M, IO
Tabsn.s.



['eomeTpuryeckast BbICOTa MO beMa BObI ONpeensercs o Gopmye:
ngom = (n-1)he+hg + Z1-25 (9)

rae N - 4uciao dTaxei;

he - BeICOTA DTaXA;

hy - BBICOTa pacroJIOKEHHS IUKTYIOIIEr0 BOJOPa300pPHOrO YCTPOMCTBA OT IOJa BEPXHErO
3Taxka, M (IPUHUMAETCS 110 TabI. 6);

Z; - reojie3nveckasl OTMETKa I10Jia IIEPBOTo 3TaXa, M;

Zp - OTMETKA MOBEPXHOCTH 3eMJIHM (KPBILIKH JIFOKA KOJIO/IA) B TOYKE NMPUCOCAUHEHUSI BBOJA K
HapyKHOH BOJOIPOBOJHOM CETH, M.

PacuerHoe 3HaueHue TpeOyeMOro Hamopa CpPaBHHUBAETCS C TapaHTUPOBAHHBIM HAIOPOM B
yimyHou cetu Hy.

ITpu Hyg - 1,0m < Hior < Hg + 0,5M pe3ynbTaThl IHIpaBIMuecKOro pacyera MOXKHO CUMTATh
XOpOIIMMH - CHCTEMa BOAONpPOBoOJa Oyaer paboTarh moxa Hamopom ymuuHOH ceTH. Ilpu Hir < Hg
6onee yem Ha 1,0M HeoOXoAMMO cjAenaTh MepepacyeT CEeTH - YMEHBIIUTh JUaMeTp Tpyd Ha
HEKOTOPBIX pacdyeTHBIX ydacTkax. [Ipu Hir > Hg Ha 0,5 - 2,0M HEOOX01MMO IPOBEPUTH BO3MOXKHOCTD
YBEIMYCHUS JHUAMETPOB BBICOKOHATPYKEHHBIX yYYaCTKOB CETH, YTOOBI COKpPATUTh MOTEpPHU HAropa B
CETH M TEM CaMbIM CHU3UTH TPEeOyEeMbIi HATIOP.

Taommma 11
Iloa0op cueTYNKOB J1 U3MEPEHUS KOJIUYeCTBA BObI
S HuameTtp Pacxo Bobl, M /4 [Topor Makcu- I'mpapaBnu-yeckoe
§ YCIIOBHOT'O YyBCTBHU- MaJIbHbII CONPOTUBJICHUE
= poxoza . ’E = TENbHOCTH, | 0OBEM BOJIBI CUeTumuKa, S,
= CYeTYHKa E = E M/, 3a CyTKH, M M/(n/c)2
=2 4 = § He Goiee
S, 2 =
S = S =
2 = = S
O T = <
o = = <
° = 2 =
S Q)
=
>§ 15 0,03 1,2 3 0,015 45 14,386
g 20 0,08 2,0 5 0,025 70 5,184
E % 25 0,07 2,8 7 0,035 100 2,644
a 32 0,10 4,0 10 0,05 140 1,236
N 40 0,16 6,4 16 0,08 230 0,505
5= 55 0,9 12 30 0,15 450 0,142
= 65 1,5 17 70 0,6 610 0,082
E E 80 2,0 36 110 0,7 1300 0,026
£ 100 3,0 65 180 1,2 2350 0,00077
= 150 4,0 140 350 1,6 5100 0,00013

3.2. Kananusarus.
CucreMbl  cXeMbl BHYTPEeHHEH KaHAJIM3alNU

Bre16op cucreMbl BHYTpEHHEW KaHAJIHM3aIl[MM 3aBUCUT OT THIIAa U COCTaBa CTOYHBIX BOJ. B
KUIBIX W OOIIECTBEHHBIX 3JaHUSX MPOCKTHPYETCS TOJBKO XO3SHCTBEHHO-(EKabHAS CETh
BHYTPEHHEW KaHaJIW3al1H.

Cucrtempl BHYTPEHHEW KaHAJIM3AIMM COCTOST W3 CIEAYIONIUX DSJEMEHTOB: TPUEMHHKOB
CTOYHBIX BOJ, TUIPABINYECKUX 3aTBOPOB, OTBOJSIINX TPYOOIIPOBOIOB, KaHATH3AIMOHHBIX CTOSKOB,
BBITSKEK, KOJIJIEKTOPOB U BBIITYCKOB.

Tunel ¥ KOMMYECTBO CAHUTAPHBIX MPUOOPOB, YCTAHABIMBAEMBIX B 3JaHUSIX, OMPEICISIIOTCS B
COOTBETCTBUH C TpeboBanmsimu, mpeabsBisiembivu CHull Ha npoekTupoBaHuWe 37aHUN |
COOPYXEHUN Pa3IMYHOIO HazHaueHWs. B KWIbIX 3MaHUSIX YCTAHABIMUBAIOTCS: YHUTA3bl, PAKOBUHBI
MOMKH, BaHHBI U YMBIBAJIbHUKH.

Croco0 mpoxiaaku TPyOONpPOBOAOB KaHANHM3AUUHM - OTKPBITHIA WM CKPBITHIH - JIOJDKEH
COTJIACOBBIBATHCS CO CIIOCOOOM MPOKIAIKH TPYOOIIPOBOIOB BHYTPEHHETO BOJOIIPOBO/IA.

KoHcTpynpoBanue BHYTpPEHHEW KaHaMHM3allMk B OOIIEM cilydyae 3aKiIi4aeTcs B BBIOOpE
CaHUTAPHBIX NPUOOPOB, TUIIA TPYO, MECT YCTAHOBKH CTOSIKOB, OTBOJAHBIX JIMHUH, BHIITYCKOB.



KoHcTpynpoBanue, cucTeMbl KAHAIIM3aLUNA PEKOMEHYETCSI BECTH B CIEAYIOLIEM TOPSIKE:

- Ha3HAYaeTCsl TUI CAHUTApHBIX MTPHOOPOB;

- Ha IJIaHax [0JIBajla ¥ 3Ta)Kel pa3MelatoTcs CaHUTapHble IPUOOPhI U KaHAIU3alMOHHBIE CTOAKH CT
Ki-1,CrKl-2ur.nm.

- Ha IUIaHax 3Ta)Kel HAaHOCATCA OTBOAHBIE JMHUU OT CAHUTAPHBIX NPHOOPOB;

- Ha TUIaHE [0JIBalla HAHOCATCSA KaHATW3AIMOHHBIC BBITYCKM M KOJUIEKTOPBI, O0BEeAWHSIONINE
HECKOJIBKO CTOSIKOB;

- BBIOMpAETCsI TUT TPYO;

- BBIUCPUMBACTCA pa3pe3 WIM aKCOHOMETPHYECKas cXeMa II0 OJHOMY KaHaJIM3aLUOHHOMY
CTOSIKY.

IIpumMep KOHCTpyMpOBaHUs CHUCTEMbl BHYTPEHHEH KAHAIM3ALMM JUIS S5-3TaXHOrO JKUJIOr0 JoMa
IIPUBEJIEH B IIPUIL. 5.

Bb100op THIIA TPYOONIPOBOIOB

Jlst ycTpoiicTBa BHYTpEHHEH KaHAINW3alUK IPUMEHSIOTCS UyTYHHbIE PacTpyOHbIE KaHAIN3aLMOHHBIE
TpyOBl, MJIACTMACCOBbIE TPYObl, aCOECTOLIEMEHTHBIE U, KaK MCKJIIOYEHUE, CTajbHbIe TPYObl. B KMIBIX U
OOIIECTBEHHBIX 3JaHUAX HauOOJIbIIee PAaCIPOCTPAHEHUE OIYYHIIN YyTYHHBIE U IIJIACTMACCOBBIE TPYOBI.

Oco0eHHOCTH MPOKJIAIKY ceTel KaHAJIM3auN

CanurapHble IpuOOPBI, NPUCOEAUHAEMbIE K OBITOBOM MJIM ITPOU3BOJICTBEHHON KaHAM3ALMH, JOJKHBI
ObITh CHAa0XXEHBI THAPABINYECKMMHU 3aTBopamu (cudoHamm), pacmojaraeMbIMH Ha OTBOJAX IOJ
npubopamu. Ilpu ycraHOBKE MOEK, paKOBHH M IHCCYapoB ClIE€AyeT MPUMEHSTh, KaK MpaBHIO, CU(OHBI -
PEBU3HHU; BaHH - HAMOJbHbBIE THPABINYECKUE 3aTBOPHI; YMBIBAJIbHUKOB - OYTHIJIOYHBIE 3aTBOPHI.

Bce yHuTasbl 0KHBI ObITH 000PY10BaHbl MHIMBUAYAIbHBIMU CMBIBHBIMU 0a4KaMH HJIM CMBIBHBIMU
KpaHaMH.

BbicoTa, Ha KOTOpYIO YCTaHaBIMBAIOTCS CAaHUTapHbIE MPUOOPBI, MPUHUMAECTCS B COOTBETCTBUM C
tpeboBanusimu Ty1aBbl CHull mo npousBoAcTBy paboT Ha CAHUTAPHO - TEXHUYECKOE 000PYIOBAHUE 3aHUI
u coopyxenuit [3 C. 14] nim no 1a61.6.0TBOJ CTOYHBIX BOJ OT CAHUTAPHBIX MPUOOPOB BBHIMOIHSIETCS I10
3aKPBITBIM CAMOTEYHBIM TPYOONpoBOJaM. YYAaCTKM KaHAJU3allMOHHOM CETH CJIEeAyeT IpPOKJIaIbIBATh
MPSIMOJIMHENHO. MI3MEHATh YKIIOH NPOKIIAIKA HA Y4aCTKE OTBOJAHOIO KaHaja HE JOIyCKaeTCsl.

JlnameTpsl OTBOAHBIX TPYO HE pPACCUMTHIBAIOTCS, a MPUHHUMAIOTCS B 3aBUCHUMOCTH OT pacxoja
CTOYHOM KUJIKOCTH CAaHUTAPHBIX IPUOOPOB 1O TalI.5.

OTBOAHBIC JTMHUH MPUCOCTUHAIOTCS K KaHATU3AMOHHBIM CTOsKaM 1o yriioM 45, 60, 90°.

CTosIKM yCTaHaBIMBAIOTCS B MECTaxX Pa3MELICHHUs CAaHUTApHBIX MPUOOPOB U ONMXKe K yHUTa3am, B
KOTOpBIE MTOCTYNAIOT HarboJiee 3arps3HEHHbIE CTOKH.

JlnaMeTphl CTOSKOB NMPUHUMAIOTCS HE MEHee HauOoJbIlero nuamerpa oTBoAHOM auHuu. [lo Beeit
BBICOTE KaHAIM3AI[MOHHbIE CTOSIKU BBIMOJIHSIIOTCS OJUHAKOBOTO IHaMeTpa.

[TpucoenuHeHrne caHUTapHBIX IPUOOPOB, PACTIOIOKEHHBIX B Pa3HBIX KBapTHpax Ha OJJHOM 3Taxe, K
OJTHOMY CTOSIKY HE JIOITyCKaeTCs.

IIpsiMble KPECTOBUHBI PUMEHSIOTCS TP PACTIOTIOKEHUH UX TOJIBKO B BEPTUKAIBHOM MIJIOCKOCTH.

Ceru OBITOBOW M NPOM3BOACTBEHHOM KaHAIM3allUW, OTBOJSIIME CTOYHBIE BOJABI B HApPYKHYIO
KAHAJU3alMOHHYI0 CETh, BEHTWJIMPYIOTCS Y€pE3 CTOSKU, BBITSKHAS 4YacThb KOTOPBIX BBIBOAUTCS 4YEpe3
KpOBIIO WM COOpPHYI0 BEHTWISLMOHHYIO IIaxTy 374aHus Ha BblcoTy: 0,3M 0T IUIOCKOM
HedKCIUTyaTupyemMoit kpoBiu; 0,5M oT ckaTHOM kpoBiH; 3,0M OT 3KcIutyatupyemoitl kposinu; 0,1m oT 06pesa
cOOpHON BEHTWJISILIMOHHOMN IIAXTHI.

@urorapkd  Ha BEHTWIILIMOHHBIX CTOSIKAX HE YCTaHaBIMBArOTCHA. JlMaMeTp BBITSDKHOM YacTu
KaHAJIM3AI[MOHHOTO CTOSIKa JOJDKEH OBITh paBeH [IWaMeTpy CTOYHOW dYacTh crosika. CoeauHeHue
BBITSDKHOM YacTH KaHAIM3ALUOHHBIX CTOSIKOB C BEHTUJISLMOHHBIMU CHCTEMAaMH 3/1aHUSl U JIBIMOXOJaMHU
3arperniaercs.

JlonyckaeTcs 00beJMHATH MOBEPXY OJHOM BBITSKKOW HECKOJIBKO KaHAJIM3alIMOHHBIX CTOSKOB.

Ha cerssx BHyTpeHHel OBITOBOM W TPOW3BOJACTBEHHOW KaHAM3AIlMU CJEAYeT MpeaycMaTpuBaTh
YCTaHOBKY PEBU3UI WJIN IPOYUCTOK:

-Ha CTOSIKAX, IPU OTCYTCTBUU HA HUX OTCTYIIOB, HA HUJKHEM U BEPXHEM ITaXKAX;

-B JKWJIBIX 37JaHUSAX BBICOTOU 5 ATa)kel u Ooiee - He pexe ueM uepes 3 3Taxa;

-Ha MOBOPOTax CeTH (P U3MEHEHWM HAIPABJICHUS JBHXKEHUS CTOKOB), €CJIN 3TH Y4YacTKH HE
MOTYT OBITh IPOYHILEHBI Yepe3 APYrHe YYacTKH.

Ha ropu3oHTalbHBIX yyacTKaX CeTH KaHAJU3aluu HauOOJbIINE JONYCKaeMble PaCcCTOSHUS MEXKIY
PEBU3USMH MM MIPOYUCTKAMH HAJICKHUT IPUHUMATH [ OBITOBBIX CTOYHBIX BOJI COTJIACHO Tabu. 12.



Tabmuma 12

Paccrosinne mexay peBU3HIMU .
{nameTpsl TpyO, MM W IpOUHCTKAMH, M Bun npouncTHOro yctporncraa
50 12 peBU3us
50 8 MPOYHCTKA
100-150 15 peBU3uUs
100-150 10 MPOYHUCTKA
200 u 6omnee 20 peBU3Us

PeBu3um 1 MpoOYHCTKH JAOJDKHBI YCTAHABIUBATLCSA B MECTaX, yAOOHBIX ISl KX OOCITYKUBaHUS.
JInst MpOYMCTKU CTOSIKOB PEBU3MHM YCTAHABIMBAIOT HA BbicoTe 1,0M oT mona wiu Ha 150MM BbIIIEe
0opTa HanboJee BHICOKO PACIIOIOKEHHOTO IIPHOOpa.

Brimycku ciyxart mist cOopa CTOYHBIX BOJ OT TPYIIIBI CTOSKOB M OTBOJIa CTOKOB B JIBOPOBYIO
ceTb. JlmaMmeTpsl BBIMYCKOB TPUHUMAIOTCS HE MEHEe IuaMeTpa HauOOJBIIEr0o W3 CTOSKOB,
MPUCOSANHIEMBIX K JaHHOMY BbIycKy. Ilepexoa crosika B BBIMYCK JIOJDKEH OBITh IJIABHBIM H
BBITIOJIHATHCA JBYMS OTBOJaMu moa yriaom 135°, wnm orBomom mon yriioM 135° u KoOCkIM
TPOMHHUKOM MOJ yIJIoM 45°, uim oTHUM 0TBOJIOM 1o yriaoM 90° ¢ paguycom 3akpyriaenus 400 mm. B
MpeAeNnax 3/aHusl BBIMYCK MPOKJIAJIBIBACTCS IOJ MOTOJKOM IIOJBajia, MO CTEHE W HaJ IOJIOM
nmonBana. [ryOWHA 3all0’)K€HUSI BBITYCKOB JOJDKHA COTJIACOBBIBATHCS C TIIYOMHOW 3aJI0KCHHS
JBOPOBOIA ceTH. J[JiHa BBITyCKa OT CTOSAKA MM MPOYUCTKU IO OCH CMOTPOBOTO KOJIO/IIA IBOPOBOM
KaHaJu3aluu JO0JDKHA ObITh He Oonee 8 M mpu auamerpe Beimycka 50 MM u He Oosee 12M mpu
nuametpe 100 mm.

[Ipu nmnwee BbIMycka Oomee 8 ... 12 M HeEoOXOIUMO MpeaycMaTpUBATh YCTPOHCTBO
JIOTIOJIHUTEIBHOTO CMOTPOBOIO KOJIOAIA WM JOTOJTHUTEIBHOW NPOYUCTKH (PEBU3UHU) BHYTPH
3nanug. B mecTax mnpucoeaMHEHHUS BBITYCKOB K JIBOPOBOM CETH JIOJDKHBI TPEIYyCMaTpPUBATHCS
CMOTPOBBIE KOJIO/LIBI.

Beinycku ciieyer NpucOequHATh K HApyKHOM ceTH mojJ yrioM He meHee 90° (cuurtas mo
JIBUKEHHUIO CTOYHBIX Box). Ilpu Oonbiiom 3ariayOneHHH ABOPOBON KaHANIM3AIMM HAa BBIMMYCKaX
JIOTTYCKAETCsl YCTPOMCTBO MEPENaioB:

- 10 0,3 M - OTKPBITHIX, IO OETOHHOMY BOJIOCITUBY B JIOTKE;

- 6onee 0,3 M - 3aKpBHITBIX, B BUJE CTOSAKA, CCUCHHEM HE MEHEE CEUYCHHUS MOJBOJISIIETO
TpyOOIpOoBOAA.

[Ipu mepecedyeHnn BBITYCKOB CT€H TOJBajia WM (DYHAAMEHTOB 37aHUSI CIEAYET BBITIOJIHATH
MEPOIPUATHS, YKa3aHHBIE B pasaene. 3.1.

JIBOpoBasi KAaHAJIN3aUMsA U €€ OBEPOYHBIH PacyéT

TpaccupoBka ABOPOBOM KaHATM3AIMOHHOW CETH B TIJIaHE 3aBUCUT OT MECTa IMIPUCOCTMHEHUS €
K TOPOJICKOH ceTH, penbeda MECTHOCTH, KOH(MUTYPAIIMH 3/1aHUsI, MECT PACIIONIOKEHUS BBITYCKOB U3
3naHus. J[BopoBas CeTh MOAKIIOYAETCS K TOPOJICKON KAHAIM3AIMOHHOM CETH B OJHOM MECTE.
[Ipucoeannenne nABOPOBOM KaHAIW3allMM K YJIUYHOM CIEAYEeT BBINOJHATE C HEKOTOPBIM
npesbiieHueM (Ha 0.25-0.30M) OTMETKM JIOTKa JIBOPOBOM KaHAIM3al[MU HAJ OTMETKOM JIOTKa
yIUYHOW KaHAIM3aluu. ITO HEeoOXoAuMo A u30eraHus MOAIOpa JABOPOBON KaHAIM3AIHMH CO
CTOPOHBI YJIWYHOM W YIy4IIeHUs KOHTpoysi 3a e€ pabotoit. IlpokmampiBaeTrcst nBOpoBasi CETh
napasjiesibHO ABOpoBoMY (acaay 3/aHUs HA pacCTOSTHUM He MeHee 3,0 M OT 3/1aHus:

Yrom wMexay TPUCOCIUHSIEMOW W OTBOMASIICH TpyOaMu JOJKEH OBITh TaKUM, YTOOBI
HPHCOETUHAEMBIE CTOKH [TOBOPAUMBAIUCH He Oonee yeM Ha 90°.

I'myOuna 3amoxeHusi ABOPOBOI CETH 3aBUCUT OT TIIyOWHBI MpOMEp3aHusi TPyHTa B JaHHOU
MECTHOCTH W TUIyOMHBI 3aJI0KE€HUSl YIWYHOW KaHAM3alMOHHOW ceTu W jomyckaercs Ha 0,3 M
MEHbIIIe MTYOUHBI IPOMEpP3aHusl TPyHTA.

Tun ocHoBaHus moOX TpPyObBl HEOOXOAMMO TMPUHUMATH B 3aBUCUMOCTH OT HECYIIEH
CIOCOOHOCTH TPYHTOB M Harpy3ok. Bo Bcex rpyHTax, 3a MCKIIOYEHHEM CKaJIbHBIX, IUIBIBYHHBIX,
OOJIOTHBIX M TPOCATOYHBIX, HEOOXOIUMO MpPEeayCMaTpHUBaTh YKIQJAKy TPpyO HEMOCPEACTBEHHO Ha
BBIDOBHEHHOE U YyTpamMOOBaHHOE JHO TpaHIIen. B CKambHBIX TpyHTaX YKJIQAbIBAlOT TPyObl Ha
MOAYIIKY TONIIMHOW He MeHee 10 cM W3 MECTHOrO MEeCYaHOro TPYHTa, B CIIA0BIX TPyHTax
(TTUHUCTBIX, TOP(PSHUCTHIX ) - HA HCKYCCTBEHHOE OCHOBAHHME.

JIBUKEHHE CTOYHBIX BOJA MO TpyOam camoteuHoe. TpyObl yKIaIbIBAIOTCS C YKIOHOM B



CTOPOHY FOPOJICKON KaHAIM3AIIMOHHOM CETH.

Jlnst ocMOTpa, NPOYMCTKA M IMPOMBIBKHA JBOPOBOM CETH HAa HEW YCTAHABIMBAIOTCS CMOTPOBBIE
KOJIOZIIBI B MECTaX MPUCOEINHEHHUS BBIITYCKOB U3 3/IaHUM, HA BCEX MOBOPOTAX CETH, B MECTAX U3MEHEHUS
TITyOUHBI 3aJI0KEHUS CETH, TOAKIIIOYCHNsI OOKOBBIX MTPUCOCTUHEHHM, a TAK)KE HA MPSAMBIX Y4acTKax dyepes
Kaxapie 35M mipu quamerpax Tpyo 150mMm m vepe3 S0m mpu aumamerpax tpyo 200-450mm. Kpome Toro,
yCTaHaBJIMBACTCSI KOHTPOJIbHBIN Kosozer] Ha 1,5-2,0M BHYTph 1BOpa OT KPacHOM JTHMHUU.

CMOTpOBBIE KOJOIBI COOUPAIOT U3 TOTOBBIX K€1e300€TOHHBIX KoJjell. B nHulle nomemaroT J0TOK
IIOJIYKPYIJIOTO CEYEHUs], OUEPUMBAEMOTO 110 HAMOOJIbILIEMY JUAMETPY IPUMBIKAIOIIUX TPYO.

JIBOpOBBIE KaHATH3AIMOHHbBIE CETH BBIMOIHSIIOTCS U3 KEPAMUUECKHUX MM acOECTOIIEMEHTHBIX TPYO.

[Ipumep odopmieHHs TIaHa y4acTKa ¢ Hapy»KHbIM KOMMYHHKAIIUSIMU BOJOIIPOBOJIA U KaHATU3allUU
IIPUBEJICH B IIPUIL. 5.

IloBepo4yHbIii pacyeT IBOPOBOI KAHAJIM3ANMOHHON CETH.

MuHuMaNIbHBIN 11aMeTp JBOPOBOM ceTH NPUHUMAETCsl KOHCTPYKTUBHO 150 mm. IIpuHATHI quamerp
IOJBEpPraeTcs MOBEPOYHOMY pacdeTy. MakcuMalbHBI CEKyHIHBIM pacxoj CTOYHBIX Box (° Jji/c, Ha
yYacTKax KaHAJIM3AIMOHHBIX CETEH B 3MaHUSAX WM COOPYKEHHUSX CIEAyeT OIpPENeNsATh IMPH OO0IIeM
pacueTHOM CEKYHIHOM pacxojie Bojbl <8 Ji/c B CETAX XOJIOAHOTO BOJONPOBOA O popmyrie

9’ =q+d%, (10)

rae ( - MakCUMaJbHBIA CEKYHIHBIA pacxoj] BOJABI HAa PAcueTHOM YYacTKE CETH, JI/C; KOTOPBIA B
o0mIeM ciiydae paBeH pacxo.1y XOJOJIHON U ropsIei BOIBL;

q°0 - HaMOOJIBIIMIA CEKYHIHBINA PACXO CTOKOB OT MPHOOpa, j1i/c, mpruHuMaeMblii o mpui. 2 CHull [2]
U 110 Ta0.5 (0OBIYHO TS KUIIOTO JIOMa PacXo CTOKOB OT YHUTA30B IPUHUMAETCS paBHBIM 1,6 71/c).

[lo pacueTHOMY pacxoiy Ha Ka)XJOM y4dacTKe JBOPOBOM ceTu, €€ yKJIOHY U auameTrpy 150 mm
OIPEIEISCTCS CKOPOCTh JIBM)KEHHSI CTOYHOM JKUAKOCTH W cTeneHu HamonHenus H/d. (mo tabm.13 mis
THIPaBIMYECKOTO pacyeTa KaHATM3AllMOHHBIX CeTeil).

Crenenp HanoJHEHHs OoJbKHA OBITh He Oonee 0,6, ykion 0,007-0,15, ckopocTh IBUKEHHS CTOYHBIX
Box 0,7 - 4,0 m/c.

[IpuHsATHIE YKIOHBI JBOPOBOM KaHAIM3aLUU JOJKHBI OOECIIeYnBaTh MPUHIUI CAMOOYHILEHUs TPYO,
TO €CTh CKOPOCTH B TpyOaxX JOJKHBI MPEBBINIATh Ty MHUHUMAIBHYIO, TIPU KOTOPOW HAaYMHAETCS CMBIB
YaCTHI] 3arpsi3HEHHM, BBIMABIIMX HAa JHO (0ObMHO mecka). s TpyO muamerpom 150MM M pacyeTHOM

HarnonHennd H/d=0,6 vy = 0,70 wm/c. Tlpy MEHBIIUX HAMOJHCHUAX BEJIMYHHA A3TOM CKOPOCTH,
ompe/ielieHHas o pe3yIbTaTaM pacuyeToB, BeIONHEHHBIX B UI'Y, npuBenena B Tad:1.14.
Tabnuma 14

MuHuMAaIbHAsE CKOPOCTD, 00€CeYNBAKOIIAs CAMOTeYeHNe B IBOPOBOIl  KaHAJIU3AUMH NPH
HANOJHEHHUsAX, MeHbIlle PACYeTHOI0

h/d 0,60 0,50 0,40 0,30 0,25 0,20 0,15 0,10

V,M/C 0,70 0,67 0,65 0,62 0,60 0,58 0,55 0,52

Tabmauma 15

OtmeTka,m ['my6una
v S, = 3aJI0KECHUS
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PesynbTaThl rHApaBIMYECcCKOTO pacueTa CBOAATCS B Ta0m.15. 3a pacueTHBI y4acTOK MPUHHMACTCS
OTPE30K CEeTH OT KOJoAna A0 Konoama. Ha ocHoBaHMHM pacdeToB CTPOUTCS NPOGUIb JBOPOBOM
KaHanu3auuu. Ha npoduiie mpocTaBisitoTcst OTMETKH 3€MIIH, JIOTKOB TPYOBI B KOJIOIAX, AUaMEeTpPhl. Y KIIOH
,Z[BOpOBOI\/'I KaHaJIN3aluu KEJIaTCIIbHO NPUHUMATh OJIMHAKOBLIM I1O Bcel JJIMHE CCTH.



Tabm
JlaHHbIe 1J15l THAPABJINYECKOT0 PACYETA KAHAIU3AIMUOHHBIX CAMOTEYHBIX TPYO (UYTYHHBIX, KEpAMHYECKHX).

Tpy6sl auamerpom d =150 mm.
3Hadenus (, ja/c, ¥V, M/C, IpH YKIIOHAX i-10°

8 9 10 11 12 13 14 15

Hanomnneunue B
nonsax H/d

0,20 1,13 045 |120 047 1,26 0,50 1,32 0,52 1,38 0,55 1,44 0,57 1,49 0,59 1,54 0,61
0,25 1,75 051 [186 |0,64 1,96 0,57 2,06 0,59 2,15 0,63 2,23 0,65 2,32 0,67 2,40 0,69
0,30 2,51 0,56 |267 0,60 2,61 0,63 2,95 0,66 3,08 0,69 3,20 0,72 3,32 0,74 3,44 0,77
0,35 3,36 0,61 |357 0,65 3,76 0,68 3,94 0,71 4,12 0,75 4,29 0,78 4,45 0,81 4,61 0,83
0,50 3,41 0,72 |6,80 0,77 7,17 0,81 7,51 0,85 7,85 0,89 8,17 0,92 8,48 0,96 8,78 0,99
0,60 8,61 0,78 1914 10,82 9,63 0,87 10,1 0,91 10,5 0,95 11,0 0,99 11,43 | 1,03 11,8 1,06

- 103
§ = 3nauenws (, 1/c, 1 V, M/c, ipu ykiioHax 1-10
5 T 16 17 18 19 20 25 30 40
H X
o B
E 2 q v q v q v q v q v q vl q v q v

0,20 | 1,59 0,63 1,64 0,65 1,69 0,67 1,74 0,69 1,78 0,70 1,99 0,79 2,18 0,86 2,52 1,00
0,25 | 2,48 0,72 2,56 0,74 2,63 0,76 2,70 0,80 2,70 0,80 3,10 0,90 3,98 0,98 3,92 1,13
0,30 3,55 0,80 3,66 0,82 3,77 0,84 3,87 0,87 3,97 0,89 4,44 0,99 4,87 1,09 5,62 1,26
0,35 4,76 0,86 4,90 0,89 5,05 0,91 5,16 0,94 5,32 0,96 5,94 1,08 6,51 1,18 7,52 1,36

0,50 9,07 1,02 9,35 1,06 9,62 1,09 9,88 1,12 10,1 1,15 11,3 1,28 12,4 1,40 15,3 1,63
0,60 12,2 1,10 12,6 1,13 12,9 1,17 13,3 1,20 18,6 1,23 15,2 1,37 16,7 1,51 19,3 1,74




[Tpu TpaccupoBaHuM ABOPOBOM KaHAIM3AIMK CTPEMSTCS K MUHUMAJIBHOMY 3QJI0KEHHUIO TI0 TITyOnHe,
910 00ecreunBaeT HAaMMEHBIIHI 00beM 3eMIISTHBIX PA00T 1 MUHUMYM Pacxo/1a MaTepHUaIoB Ha YCTPOMCTBO
komoamneB. Ilockonpky rnyOmHa 3anoxkeHuss ropojackoro komoama (I'K) 3amana, dacto mnpuxomurtcs
npuberatb K YCTPOKMCTBY NEpPENagHOro KOJOJIA, COMPSATAIIIETO CeTH pasHou riayownsbl. [lepemamsl
BbIcOTOM 110 0,5M ocymiecTBiseTcs 0€3 yCTPOMCTBA MEPEeNagHoro Koioana (MyTeM CJIMBa B CMOTPOBOM
KOJIOMIIE), 10 3M - B BUJI€ BOJOCIIHBA MPAKTUIECKOTO PO, 10 6M — yCTAHABIMBAEMOTO B KOJOIIE B
BHJIC CTOSIKA C CEYCHUEM HE MEHEE CCUCHHMS TI0IBOJIAIIETO TPyOOmpoBoa.

Haumenbiiee 3aloskeHHE JIOTKA OMpEACNsSeTcsl TIyOMHOW MpoMep3aHusi TpyHTa U MOXKET
npuHUMatbes Ha 0,3 M MEHbIIIE 3TOM TITyOUHBI.

[Ipucoenunenue JOTKa JBOPOBOM KaHANM3alMM K TOpOJCKOM KaHanmu3amumoHHoM cetu Kl
BBITIONTHSETCS TakuM 00pa3oM, 4dTOOBl CTOKM TOPOACKOW KaHaIW3alUuu TPU MaKCHMaJIbHOM
HAIlOJIHCHUU HE 3aJIMBAJIM MPOCKTUPYEMYIO IBOPOBYIO KaHaIM3amuio. Harpumep, oTMeTKa J0TKa TPYObI
JIBOPOBOM KaHAJIM3allMd MOKET COBIIAJaTh C YPOBHEM CTOKOB MPU MaKCUMaJbHOM JIONMYCKaeMOM
3JI0)KEHUM JIOTKA TOPOJCKOW KaHAJIM3allMOHHOW CETH, WM MPHU MAKCUMAIbHOM HAMOJHEHUH MOTYT
HAaXOAUTHCSA HA OAHOW OTMETKE YPOBHHM CTOUYHBIX BOJI JIBOPOBOM M TOPOJICKON KAaHAIM3ALMOHHBIX CETEM.

7. Y4eOHO-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHre Y4eOHOH JUCIUIIMHBI
7.1. Pexomenoyemas ocHO8HAs Tumepamypa.

Ne HazBanmue

1 | Jlokxmmua O.JI. BogocHaOxeHne u BOJAOOTBEACHUE [ DIIEKTPOHHBIN pecypce] :
METOAMYECKUE YKa3aHMs K KypcoBomy npoektupoBanuto / O.J1. JlokmmHa, —
DNEeKTPOH. TEKCTOBBIE NaHHbIe. — OpeHOypr: OpeHOYPrcKuii rocy1apCTBEHHBIH
yausepcuteT, DbC ACB, 2008. — 56 ¢. — 2227-8397. — Pexum noctyna:
http://www.iprbookshop.ru/21569.html
2 JIssmaeB b.®. CucteMbl BOJIOCHA0KEHHUS U BOJAOOTBEIACHUS 3IaHUI [ DIIEKTPOHHBIN
pecype] : yue6Hoe nmocodue / b.®. JIamaes, B.W. Kupunenko, B.A. Herxto60B. —
DnekTpoH. TekcToBbie nanuble. — CII0. : [Tomurexnuka, 2016. — 305 ¢. — 978-5-
7325-1091-1. — Pexwum poctyma: http://www.iprbookshop.ru/59999.html

7.2. PexomeHnoyemas OOnOIHUMENbHAS IUMepamypa.

No HaszBanue

[TaBnunosa N.U., Anekcees JI.C., HeepoBa M.A. CoBepiiieHCTBOBAaHHE METOIOB
OMOTEXHOJIOTHHU B CTPOUTEILCTBE U HKCILTyaTaIl[iU CUCTEM BOJOCHAOKEHUS U
BOoA0OTBeneHus: MoHorpadus — Mza. MI'CY, 2014 — 152 ¢
ISBN:978-5-7264-0802-6 — OBC «JIanby»

Sxosnes C.B., I'youit WU.I'., IlanunoBa M.M. KoMmriekcHOe HCIONB30BaHUE BOIHBIX
2 pecypcoB. —M3n. 2-e.-M.:Bpicir.mk..2008.-383c¢.: nn.- ISBN 978-5-06-005957-1 — ObC
«Opaiit»

CIT 73.13330.2016 (CHull 3.05.01-85) BHyTpeHHHE CaHUTapHO-TEXHUYECKHUE CHUCTEMBbI

3 snanmii [Ipodeccnonanbaas cnpaBouHas cuctema «Texakemepr»
CIT  30.13330.2012  BHyTrpeHHu#l  BOJONPOBOJ M  KaHaIM3auus  3JaHUIL.
4 AxrtyanusupoBanHas Bepcust CHull 2.04.01-85 IlpodeccronanbHas cipaBo4Hasi cucTeMa

<<TCX3KCHCpT))

7.3. Ilpoepammmnoe obecneuenue u inmepnem-pecypcoi.
Ne Ilepeuennb
[Taker opucubix nporpamm Microsoft Office
[TakeT opucHbIX porpamm OpenOffice
OmneparnmonHas cuctema Windows
Autodesk, Autocad, Revit, Autodesk 3ds Max
ITpodeccuonanpHas cipaBoyHas cucrema «TexakcnepT»

SHEI RN

ZIJ Hayunas 6ubnuorexa UyBl'Y [Dnexkrponsslii pecypc]. — Pexxum noctyma:



http://www.iprbookshop.ru/21569.html
http://www.iprbookshop.ru/59999.html

http://library.chuvsu.ru

OnexTpoHHO-0nbOaMoTeuHas cuctema IPRBooks [DnexTponHslii pecypc]. — Pexxum
noctyna: http://www.iprbookshop.ru

OnexTpoHHas 6ubnmoreunas cucrema «FOpalT»: aeKTpoHHast OMOIMOTeKa IS BY30B U
ccy30B [DnekTpoHHbIH pecype]. — Peskum mocryma: https://www.biblio-online.ru

OBC «M3narenscTBO «Jlanby [DnekTpoHHsIM pecypce]. — Pexum nocrymna:
https://e.lanbook.com/

Munctpoii Poccun http://www.minstroyrf.ru/docs/

MI/IHI/ICTepCTBO CTPOUTEIIBCTBA, APXUTCKTYPhI U X XUJTUIITHO-KOMMYHAJIBHOI'O XO3SIHCTBa
UYysamickoit Pecriyonmku http://minstroy.cap.ru/about

(DeﬂepaJ'IBHOC Ar€¢HTCTBO 110 TEXHUYCCKOMY PETrYJIUNPOBAHUIO U METPOJIOTUA
(Poccrannapt) www.gost.ru

O6pa3zoBarenpHOe coobdmecTBo Autodesk
http://www.autodesk.ru/adsk/serviet/pc/index?sitelD=871736&id=18409945

Enunoe okHO k 00pa3oBaTeNbHBIM pecypcaM [ DIeKTPOHHBIN pecypc]. — Pexum
noctyna: http://window.edu.ru

Poccuiickas rocynapcTBeHHas 6ubamoreka [ DIeKTpoHHBIH pecypc]. — Pesxxum poctyma:
http://www.rsl.ru

Poccuiickas HanmoHanbHas 6MbmuoTeka [ DNeKTpOHHBIN pecypc]. — Pexxum gocryma:
http://www.nlr.ru

Hayunas anexrponnast Oubnnorexa «KubepieHunka» [D1eKTpoHHbIN pecypc]. — Pexum
nocryma: http://cyberleninka.ru

Caiit 115 IpOSKTHPOBIIMKOB WWW.AWQ.IU
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[Tpunosxenue 1
O6pazen; opopMIIEHUS! TUTYJIBHOTO JUCTA MOSICHUTENBLHOMN 3aIUCKU

OEJEPAJIBHOE AT'EHCTBO I10 ObPA3OBAHUNIO
denepanibHOE rOCYAAPCTBEHHOE 00Pa30BaTENILHOE YUPEKIACHNUE
BBICILIETO NMPO(ECCHOHANIBHOI0 00pa30oBaHus
«HyBamickui rocyapcTBeHHbIN yHuBepcureT uM. M.H. Yieaaosa»

Kadenpa TennoTexHuku u TUAPaBINKU

[losicHuTenbHAA 3amMCKa
K pacueTHO-rpaduueckoil padore
1o Kypcy «BonocHaOkeHre U BOJJOOTBEICHHUE)

Ha TeMy « BHyTpeHHUI BOAOMPOBO U KaHAJIM3AIHS KUJIOTO JOMA

BeImiosiHWII: CTYIEHT

Yeboxkcapsr 20... T.

['pynms
IIposepur:



[Tpunoxenue 2
OO0pazen HHAUBUTYATBHOTO 3aJaHUs

YYBAIICKW I'OCYJAPCTBEHHbBIN YHUBEPCUTET
nvmenn M.H.YJIBAHOBA
Kadenpa TemnoTexHuKu ¥ rTUAPaBIUKU

3amanue K pacueTHo-Tpaduyeckor pabore Ha TeMy "BHYTpeHHMII BOJAOIPOBOI U
KaHaJIM3alus KUJI0ro aoma'.

Pa3paGoTaTh cXeMy BHYTPEHHEr0 XO3SWCTBEHHO-IIUTHEBOIO BOJONPOBOAA H
BHYTPEHHEW KaHAIM3aUMA MHOTOJITAXKHOTO >KWJIOTO 3JaHHs C TEXIOAIONBEM Ha
OCHOBAaHWM HCXOIHBIX JAHHBIX JJI1 HPOECKTHPOBAHUS: MO3TAXHOIO IUIaHA 30aHUs,
IEHIUIAHA Y4YacTKa 3aCTPOMKH, FapaHTHUPOBAHHOTO HANoOpa B YJIMYHOM CETH, TITyOHHBI
npomep3anus rpyHta. CaHuTapHble NpUOOpPHI B JIOME€ - BaHHA C AYIIEBOW CETKOM,
YMBIBAJIbHUK, MOWKA, YHUTA3 C HU3KOPACTIOIOKEHHBIM CMBIBHBIM 0aYKOM.

Tabymia MCXOJIHBIX JIAHHBIX:
1 Ywmcno sTaxken N = ...
2. Bricora staxxa h = ...
3. Bricora Texmoamnonss ...
4. HanmeHbIINK TapaHTUPOBaHHBIN Harop Hy = ...

5. 3anoxeHue Bepxa TpyObl TOPOACKOr0 BOAOIPOBOIA... u ero auametp d = ....
6. 3amokeHne JOTKA TOPOJICKOTO KaHAIM3AIIMOHHOTO KOJUIEKTOpA ... , TAaMeTp
koyuiektopa d =... wu ero HanomHenue H/d...

7. OTMeTKa MOBEPXHOCTH 3eMJIH Y 31aHHS ...

8. T'myOuna mpomep3aHus TpyHTa

9. OrmMmeTKa HyJISI [TOJIa TIEPBOTO ITAXA ...

10. Cpennsist 3aCEICHHOCTD KBApTHUPHI ...

11. TlpuBsi3ka ropoJaCKuX cereit K 3manuio Iy = ...; 1, = ... ;13 =...
12. Kposns 31aHusl...

13. BapuanT resmiana ...

14. Tun ropsiuero BOJOCHAOKEHHUS ...

Beimano «  » 20 T,
Crynenty
[Iudp BapuanTa 3agaHus
[Toanuck npenoaaBarens
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OcHoBHbBIC OyKBEHHBIC 0003HAYCHUS

Qo™ - 0BIMIA pacxo BOKL, 11/C, CAHHTAPHO - TEXHHUECKUM TIPHOOPOM, IPHHAMAEMBIIT COTMACHO 11.3.2.
[2] vmm Tabm. 1;

q", - pacxox ropsueii BOIbI, JI/C, CAHUTAPHO - TEXHHYECKUM NPUOOPOM, NPUHMMAEMBI COITACHO
m.3.2. [2] uiu tabm. 1;

O’ - PpAacxoj XOJOIHOH BOJBI, JI/C, CAHUTAPHO - TEXHMYECKUM HPUOOPOM, HPUHMMAEMBIH COIIACHO
m.3.2. [2] uiu Tabm. 1;

Jo - pacxoj CTOKOB OT CAaHHTapHO - TEXHUYECKUX MPHOOPOB, JI/C, IPUHUMAEMBIH  COTJIACHO

00s13aTeNIbHO TPWIIOKEeHUIO 2 [2] mnn Tabi.5s;
tot

qh 00IIMii MaKCUMAaJIbHBIN PacYETHBIM pacxo/1 BOJIBI, JI/C;
q - MaKCUMAaJIbHBIM PaCUeTHBIM pacxo]] ropsiueii BOAbI, JI/C;
q° - MaKCUMaJIbHBIM pacueTHbIN pacxoj X0JI0IHOM BOAbL, J1/C;

- MaKCHUMAaJIbHBIH PacyeTHBIN pacxo/ CTOYHBIX BOJ, JI/C;

q Yonr - OOIIMI PacXon BOJEI, J/4, CAHUTAPHO — TEXHHYECKHM IPHOOPOM, NPHHAMAEMBIil COITIACHO
00s13aTeTbHOMY TpHIIOKeHHIO 3[2] mimu Tadu. 3;

qho,hr - pacxoj ropsiued BOJbI, JI/4, CAHUTAPHO-TEXHUYECKUM MPUOOPOM, IPUHUMAEMBbIH COTJIACHO
00s13aTeTbHOMY NPUIIOKEHHIO 3 [2] nim Tabi. 3;

0° onr - pacxox XOJOAH H B J , J/4, CAHMTApHO — TEXHMYECKMM IPUOOPOM, IPUHHMAEMbIIA
COTJIaCHO 00s13aTENIbHOMY MPUIIOKeHUI0 3[2] v Tadm. 3;

q Yy - obmas HOpMa pacxoma BOAbI, JI, HOTPEOHTENIEM B 4ac HAHOOJBIIErO BOXONOTPEOICHHS,
HEHHHMaeMas[ COIIacHO 00s13aTeIbHOMY IpHIIOKeHHIo 3 [2] wiu tadmn. 3;

q nru - HOpMa pacxojaa ropsueid BOAbI, JI, HOTpeOUTENIEM B 4Yac HaWOOJIBIIErO BOAONOTPEOICHNUS,

MIPUHUMAEMasi COTJIACHO 00sI3aTEIbHOMY MPUJIOKeHUI0 3 [2] wium Tabi. 3;

q° hru - HOpMa pacxo/a X0JIOAHOH BOABI, J, IOTPeOUTENIEM B 4ac HaMOOJIbLIErO BOJOIOTPEOIECHUS,
MIPUHUMAEMasi COTJIACHO 00sI3aTEIbHOMY MPUIIOKeHUI0 3 [2] v Tabi. 3;

q tot hr - o01Mif MaKCUMaJIbHBII 4YacOBOW PacX0/1 BOJIBI, M ;

qh hr - MAaKCHMaJIbHbIA YaCOBOM pacxo]i ropsiuer BOJIbI, M ;

qC hr - MAaKCUMAJIBHBIA YaCOBOM Pacxo/ XOJOIHOU BOJIBI, M3;

q%um- oO11ast HOpMa pacxo/ia BoJibl B CPEHUE CYTKH, JI;

qhu,m - o011as HopMa pacxo/a ropsiueit BoJibl B CpeTHUE CYTKH, J;

Qum- oOmras HopMa pacxo/ia XOJI0JHOU BOJbI B CPEAHUE CYTKH, JI;

u - YHCJIO BOJIOMIOTPEOUTENEH;

N - YHCJIO CAHUTAPHO - TEXHUYECKUX MPUOOPOB;

- yZeIbHBIE IOTEPH HAIlOPA HAa TPEHUE IIPU PACUETHOM Pacxoe, olpezeisieMbIe 110
TabyinLaM JJi THAPABIMYECKOT0 pacyeTa CUCTEM XOJIOTHOTO BOAOCHA0XeH s [4] nnu Tadi. S;
P - BEPOSATHOCTH JACHCTBUS CAHUTAPHO - TEXHUYECKUX MPUOOPOB;

Hgeom - reoMeTpuueckas BbICOTa MOJA4YM BOJbI, M, 10 TPeOyeMOro CaHUTAPHO - TEXHUYECKOIO
npubopa.

H, -  norepu Hamopa, M, Ha pacCu€THOM y4acTKe TpyOOIpoBO/a;

H ot - CyMMa MOTeph HAallopa Ha PacyeTHOM y4acTKe TPyOOIpoBO/a;

He - CBOOOJHBIN HAIoOp, M, Y CAHUTApHO - TEXHUYECKOT0 npudopa, npu-

HUMAaeMBIH COTJIaCHO 00s3aTeIbHOMY NPHIIOKeHHIO 2 [2] uiu Tab. 1;

Hyg - HaVMEHBIIINN rapaHTUPOBAHHBIN HAIIOP B HAPYKHOW BOJONPOBOJHOMN CETH;

Htor - TpeOyeMblil Harop, M, Ul CUCTEMBbl BHYTPEHHETO BOJOIIPOBO/IA;
v oo- CKOpOCTb JBM)KEHUS KUJIKOCTH B TPYOOIIPOBOJIE, M/C;

H/d - HaIoJHEeHHEe TPYOOIpOBO/Ia;

I - JUIMHA, M, paCYE€THOTO y4acTKa TpyOomnpoBo/a;

ki - K03()(DUIMEHT, yUUTHIBAIOIINI IIOTEPU HAIIOpPa B MECTHBIX CONPOTHRICHHSIX;
t° - Temreparypa XoJa0aHou Bojsl, °C, B C€TH BOAOMPOBO/IA; IPU OTCYTCTBUM JAaHHBIX €€ CIIETyeT
IIpUHUMaTh paBHOU 5°C;
At - Pa3HOCTb TEMIepaTyp ropsiueii U XonoaHou Bojpl, C';

hm- BBICOTA yCTaHOBKHU BOJOPA300PHOTO MpUOOpa HaJ YPOBHEM I10JIa, M.
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[Ipunoxenue 5
IIpumep KOHCTPYHpPOBaHUS U pacueTa BHYTPEHHETO BOJIONPOBOJA
XOJIOJTHOM BOJIbI M KaHAIM3AIUU KUIJIOTO 3/1aHUS
1. MicxonHble TaHHbBIE
31aHue - JKUAJIOM IOM ¢ TEXIOIO0JIbEM; Topssuee BOJIOCHA0KEHHUE -IIEHTPAIBHOE; YUCIIO dTaKEH -
5; BbICOTA 3Taka - 3M; BBICOTA TEXMOANONbA - 1,8M; HAaMMEHBIIWMN TapaHTUPOBAHHBIA HAINOp -
Hg=30,0m; ropoackoii BomonpoBoJ auameTpoM Tpyo 200MM M TiyOMHOM 3ajoXeHus Bepxa TpyObI
2,5M; TOPOACKON KaHATM3AIMOHHBIA KOJIEKTOp ArnameTpoM 300MM, ri1yOMHOMN 3aJI0KEHUs JTOTKa 3,7M;
OTMETKA MOBEPXHOCTH 3eMiM Yy 31aHud - 14,200M; oTMETKa HyJs YUCTOrO IMoJja MEPBOro dTaxa -
15,0m; rmybuHa mpoMep3aHus TpyHTa - 1,7M; KpoBiis 31aHus miiockas. CaHuTapHble TpuOOpbI: BaHHA
C IyLIeBON CETKOM, yMBIBAIbHUK, MOHKA, YHUTA3 C HU3KOPACIIOJIOKEHHBIM CMBIBHBIM OAYKOM.

2. KoHCTpyHpoBaHUE BHYTPEHHET0 BOAOIPOBOIA
KoncrpynpoBanue BHyTpEHHETO BOAOIPOBO/IA BHIMOIHIEM B TaKOM MMOCIE0BATEIbHOCTH
-Ha TJIaHe TUIOBOrO 3Taxka (puc. 1) pa3meriaeM caHWTapHbIE HMPUOOPBI: CTOSKU XOJOJHOU
BOJIBI, KoTOphie HyMepyetcst Ct B1-1, ..., Cr B1-10;

-Ha IUIaHE TEXIOoANoNbs (puc.2) OTMEYaeM MecTa BCEX CTOSIKOB; HAHOCHM
MIOJIOKECHHE pa3BOIALIMX JUHAH W MarucTpajgei; ompeneiseM  BBICOTHOE
MIOJIO)KEHUE  MarucTpanu  (Hampumep, I[OA  HOTOJKOM  Texmoxamoibs Ha  0,8M  Huxke
OTMETKM 4HMCcTOro moja | »3Taxa); BbeIOMpaem MecTa pacHoJOXEeHHs BBOJAa U

CYETYHKA KOJTMYECTBA BOJIBI;

- BBIYEPUMBAEM CXEMY CETH BHYTpPEHHEro BojomnpoBoja B akcoHomeTpuu (M 1:100 mwmm 1:200)
(puc.3). Ha cxeme yka3piBaeM MOABOAKH K CAaHMTAapHBIM NMpHOOpaM M Bojopa3dopHOW apmaType (Ha
BEPXHUX JTaxKax); pasMmeriaeM 3aMoOpHYIO apMarypy,
MOJINBOYHBIC KpaHbl, Ha KaKJIOM CTOAKE  YKa3blBa€M  KOJUYECTBO
BOJIOPa300PHBIX TOYEK (YUCIIO MPUOOPOB), UCKITIOUAsI BCE MOJTMBOYHBIC KPAHBI;

- Ha reHrviane (puc.4) HaAHOCUM TOJIOKEHHWE BBOJA  BOJOMPOBOJAA, B MECTE BPE3KU KOTOPOTO B



TOPOJICKYIO BOJIOIPOBOIHYIO CETh MPEAYCMATPUBAEM YCTPOMCTBO KOJIOALIA;

- ompenensieM ~ o0miee  YHCIO  MPUOOPOB (BOIOpa30OpHBIX ~ TOYEK B 3JIaHUH
No=93 m konmuecTtBO mpoxuBaromux B gome xuteneir U=100). TlommBodHbIe KpaHBl B pacyeTHOE
9HCII0 BOAOPa300OpHBIX MpuOOpoB Ny HE BKIIIOYAIOTCS, TaK KaK OHU pPabOTAIOT KPATKOBPEMEHHO M
TOJIBKO B 3aCYIUIMBBII EPHOJ JIETa.

AKcoHOMeTpUYEcKast cxema BBIYCPUHBACTCS 0e3 HCKaKEHUS MmacmTa0a.
JlommyckaeTcsi MepeHoc 4acTeil cxembl Ha Jr0b6oe  cBoOonHoe monie  ueprexka. [lpu
9TOM MecTa pa3pbiBa 0003HA4arOTCSI OAHMMM UM TEMHU K€ IPONUCHBIMH  OyKBamu
pycckoro andaBuTa, a TOYKM pa3pblBa COCOUHSIOTCS MyHKTHpHOW JnuHUed. Ha cxeme
MOKA3bIBAIOTCA ~ DJIEMEHThl  KOHCTPYKUMH  37aHHsI, 4Yepe3  KOTOpble  MPOXOASIT  TpyObI
BOAONpPOBOAa  (MEPEKPBITUST ~ KAKIOTO  OTaka, HapYKHbIE CTCHBI). BBICOTHBIE  OTMETKHU
NPUBOJATCS HA CXeME€ B MeTpax C TOYHOCTBIO TpeX JECATHUYHBIX 3HAKOB  IOCTe
3aMsATOM.

3. l'upaBiuyecKuii pacyeT BHYTPEHHETO BOJIOIPOBOIA.

Bribupaem pacueTHoe HampaBiieHHE (pacueTHBIM MyTh) OT BPE3KHM BBOJA B TOPOJCKYIO
BOJIOITPOBOIHYIO CETh JI0 TUKTYIOMIETO MpruOopa (Hanboiee BEICOKOPACIIONOKEHHOTO U YIaJICHHOTO OT
BBOJIa M TpeOyroliero HanbobpIIero cB0OOOJHOrO Hanopa). B HameM mpumMepe TUKTYROIUN npudop —
CMECHTEIb C IyIIeBOM ceTkoi Ha 5 ataxe, Ct Bl-1 (cm.puc.3).

Pacuernblii myTh pa3buBaeTcss Ha pacueTHbIE YYacTKH, TO €CThb HAa OTPE3KH C MOCTOSHHBIM
pacxosoM W auaMeTpoMm TpyObsl. Hagamo w KOHeIl pacueTHOro ydacTka o0o3HadaroTcsi mudpamu.
[TonBoaku k mpuOopaM B KBapTUpaxX MPUHUMAEM KOHCTPYKTUBHO IuaMeTpoM Tpyo 10 mMm.

[lepBbIit pacuetHbiil yuacTtok (1-2) Ha3HadyaeMm OT JuKTylomiero npuodopa no croska Ct Bl-1.
Bropoit yyacTok - OT Bpe3Kd MOJABOAKM B KBApTUPY Ha BEPXHEM 3Ta)xe JI0 BPE3KH B KBapTUPY Ha
Hwkenexaniem staxe. [locneanuit (9-10) - or MarucTpanu B TEXIOIONBE IO BPE3KH B TOPOJCKYIO
BOJIONIPOBOJIHYIO CETh (BBOJ BHYTPEHHEIrO BOAOMPOBOAA). J[JTMHA pacyeTHBIX Y4aCTKOB OMPENENeTCs
10 aKCOHOMETPUUECKOM CXeMe BHYTPEHHET0 BOAOIPOBO/IA.

4. OnpeneneHue pacueTHBIX PACX0JIOB, IMAMETPOB
TpyO ¥ TOTEphb HAIoOpa B CETH BOJIOMPOBOJIA.
MakcuManbHbIN CEKyHIHBIA PacXo/ Ha paCYETHOM YYacCTKE CETH:
q = 5q0(1,
rae Jo= q°0=0,2 J/C - ISl KUJIBIX JIOMOB C LIEHTPAJBHBIM — TOPSYMM  BOJOCHAOXEHHEM
(1a61.7); 0o = 0% = Qo™= 0,3 11/C - [UIS1 JKIIIBIX JOMOB C Ta30BBIMH BOJIOHArpeBaTessiMu.

BeposiTHOCTB neficTBHS TpUOOPOB B IOME ONPEAENACTCS OAUH Pa3 Ha BECh JIOM:
. On,-U 56100
g,-N,-3600 0,2-93-3600

9%, =91, —qn =156-10,0=562/u

B 3aBucHMOCTH OT pacueTHOro pacxofa ( Ha y4acTKe W MPUHUMAEMOro IuaMeTpa TpyoompoBoa
d, mo Tabn.9 ompexenseM 3HaYCHUE YICIbHBIX MOTEph Hamopa I. Pacuer ymoOHO Bectu B Qopme
TabmuIel (Tabn. 1). MakcuManbHBIN pacxo]l Ha BBOJE BOIOMpoBoAa B oM ( = 0,845 ii/c.

[Totepu Hamopa Ha pacYETHOM y4YacTKe:

Hl,tot :i'|(1+k|),

=0,00835

roe k =0,3.
OOmie moTepu Hamopa Ha pPacuYeTHOM JUIMHE TPYOONpoOBOJa OIMpEaCIseM IyTeM
CYMMHPOBaHHUS IOTEPh HATMIOPA HAa OT/ACIBHBIX PACUCTHBIX YUacTKaxX

H, o =2 H, =10,50u

5. ToxbOop cueTynKa KOIHYECTBA BOJIBL.
OnpenensieM MaKCUMAJIbHBIN 4aCOBOM PacXo/l BOJIbI:
O = 0,005 - g p - 0p=0,005-200- 1,76 = 1,76 m*/u,

e 0 opnr = 2000/4 1o Ta6mn.7 umx mpui. 3 [2];



Oy, OTIPENIETISIETCS B 3aBUCUMOCTH OT Py 1 N 110 Ta6:1.8 wim tabi.2 npuin.4 [2];

_3600-P-q; _ 3600-000835:0.2 0
Gom 200

P, N=0,03193=2,79 a=1,76

hr

Io gn° = 1,76M3/u onpesensem kanubp cuerurka BK-20 (cm. Tabm. 11)
[Totepu Hamopa B CUETUHKE:
h =S-9°=5,184 - (0,845)> = 3,7 m
Jlomyckaemble MOTEPHU HAMOPa B KPbUIbYATHIX CUETYUKAX XOJOTHOM BOBI HE
JIOJKHBI TIPEBHIIATH 2,5 M.
[lpuHrMaeM [guaMeTp cUeT4WKa 25 MM, Torga motepu  Hamopa Oyayr h=1,89m, uto
HUXKE JI0ITyCTUMOTO (2,5M).
OO61ure noTepy Haropa onpezessieM Kak CyMMy MOTeph B TPYOOIIPOBOE U B CUETUHKE:
Htot =H |tot + h = 10,50 + 1,89 = 12,39M

Puc. 1. [I;man TumoBoro sraxa
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6. OmnpenencHue TD66VGMOFO Haropa BHYTPCHHCTI'O BOAOITPOBOJia B CCTH.

TpeOyemblii HaroOp B CETU:
Htor = ngom + Hiot + Ht
3neck hy — BBICOTA YCTAaHOBKH NUKTYHOIIETo mpubopa (AymeBO#l CEeTKH) HaJ YPOBHEM

nona (tabi.6)
CpaBHuBaeM TpeOyeMmblii Harmop Hior ¢ 3aJaHHBIM HAaUMEHBIIMM TapaHTHPOBAHHBIM HAIOPOM B

yinuHou cetr Hg= 30Mm.

ITpu H =3,0mM Hyor = 14,85 + 12,39 + 3,0 =30,24m

I'mapasnudeckuil pacyeT CUMTAETCs 3aKOHYEHHBIM, eclnu Hyor cooTBeTcTBYeT yemosuto Hg — 1,0 <
Hfor < Hg + 0,5. Bo Bcex apyrux ciyyasx HEOOXOAUMO BBHINOJIHATH KOPPEKTHPOBKY AMAaMETPOB Ha
OTZENBHBIX PACYETHBIX y4YaCTKaX € LEJIbI0 YMEHBUINTh WM YBEIHYUTH ITOTEPU HANOpPAa B CETH HIH B
cueTyMke. B paccmarpuBacMOM IpUMEpE YCIIOBHE BBINOJIHEHO, M CEThb BHYTPEHHETO BOJONPOBOJA
PaboTaeT TOIBKO MO HAIIOPOM YJIMYHOM CETH.



I'mapaBianyeckuii pacyer ceTd BHYTPEHHEr0 BOJAONPOBOAA

Tabmmna 1

06 3HaueHus v ITorepn
O06o3HaueHue tee Pacuéthprit Huametp Jnuna JICIILHbIC Haropa
YHCIIO CkopocTb noTepu
pacyeTHBIX pacxon TpyO»I d, pacyeTHoro Ha
npubopoB NP o} _ V, m/c Haropa
Y4aCTKOB g=5qo0, JI/c MM yuactka |, m : y4acTKe
N 1000i HI
1-2 2 0,018 0,207 0,207 15 1,20 3,0 400 1,560
2-3 4 0,033 0,243 0,243 15 1,48 3,0 466 1,820
3-4 6 0,050 0,273 0,273 20 0,85 3,0 955 0,375
4-5 8 0,067 0,300 0,300 20 0,94 3,0 154,9 0,605
5-6 10 0,084 0,323 0,323 20 1,00 8,7 180 2,030
6-7 15 0,125 0,373 0,373 20 1,15 3,5 236 1,080
7-8 36 0,300 0,534 0,534 25 1,10 6,0 126 0,990
8-9 46 0,384 0,598 0,598 25 1,12 1,0 155,8 0,204
13‘_3;’5‘ 93 0,775 | 0,845 0,845 32 0,90 20,2 69,9 1,840

Cymmapssble notepu Hanopa XH; = 10,5Mm.




7. KoHcTpynpoBaHue ceTy BHYTpEHHEH KaHaIU3aIiu.

KoHncTpynpoBanue ceTy BHyTpEHHENW KaHAIN3ALUK BBIIOJIHIEM B CIIEAYIOLIEM MTOPSIKE:

- Ha IUIaHE ATaXka (Ha TOM K€ YepTexe, YTO M JUIsl BHYTPEHHEro BOJOMPOBOJA) pa3MellaeM
CTOsIKH, 0003HauuB o mopsaky, Ct K1-1 ... CtK1-10 (cm. puc. 1);

- Ha  IUIaHE  TeXIOJNONbsS  OTMEYaeM  MOJOXKEHHE  KAHAJTU3alUMOHHBIX  CTOSKOB;
OTBOJIHBIC JIMHMM OT CTOSIKOB; COOpHBIE KOJJIGKTOPBI W BBIIYCKH (CcM. puc. 2). Beimyckn
npeaycMaTpuBaeM 10 OJHOMY Ha KaXIyl CeKIMI0 37aHus. B yrjmax moBopoTa MOTOKa
noka3biBacM (pacoHUHY (OTBOJIBI, TPOMHUKH, KPECTOBUHBI, IEPEXOJHUKH, TPOYNCTKH, TPAIIbI);

- BbIUEPUYMBAEM aKCOHOMETPUUECKYIO CXEMY 10 OJHOMY KaHAJIM3AIMOHHOMY CTOSIKY (pHC. 5).

Ha cxeme moka3piBaeéM OTBOJHBIC JMHHUM OT CAHUTApHBIX  HpUOOPOB; (acOHMHY B MeCTax
[IOBOPOTA U CIUSHUS MOTOKOB, MMIPABINYECKUE 3aTBOPBI, PEBU3UU, IPOUYNCTKH, BBITSDKKY Ha KPOBIIIO
3/1aHUS.

KoHcTpykTHBHO moadupaeM AuaMeTpsl TPyOOIPOBOAOB JJIsi OTBOAA CTOYHBIX BOJ IO MPUIL2 [2]
wi Taba.5 (or ynmraza d=85MM, OT ApPYrux cCaHUTapHbBIX MpHOOpoB (=40mm, cToskoB 0=85mm,
BbIITyCKOB 0=85MM), Ha3Ha4YaeM YKJIOHBI M TIOKa3bIBacM Ha CXEME JUAMETPhI, YKJIOHBI, JJIHHBI TPYO, a
Tak)ke OTMETKH Ha BCEX yriax MoBOpOTa TPyOOIpOBOA.
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Puc.3. AKCOHOMETPUYECKARA CXema Mo KaHanuaaumoHHomy crtosky CT K1-1

8. JIBopoBasi KaHAIM3AIKsl M C€ IIOBEPOYHEIN pacyer.

BoruepuriBaeM Ha TEHIUIaHE MOJOXKEHHE KOJUIEKTOpPA JBOPOBOM KaHAIM3AlMM, pa3MellaeM
CMOTPOBBIC  KOJIOAIBI: TIOBOPOTHBIC, TUHEHHBIE  (dYepe3 35M), mepenannble, Mpyu HeOOXOAUMOCTH U
KOHTPOJIBHBIM B MECTE NPUCOEANHEHUS IBOPOBOI CETU K YIMYHOM (CM. pHC. 4);

Onpenensem pacxoasl ctounbix Boa. Ha mepBom ywactke ot KK1 -1 o KKI1 -2 uayr ctoku ot
CaHMPUOOPOB MOJIOBUHBI IOMa C PACX0I0M

q°1=Gg.o+ 1,6 = 0,598 + 1,6 = 2,49 n/c,
rae (s.9- pacXod XOJNOJHOW BOABI B MAarWCTPAILHOM TPYOONpPOBOAE MJsl BOJOCHAOKEHUS




BOJIOPa300pHBIX TOUYEK MOJIOBUHBI JoMa. Ha BTopom ydactke ot komoana KK1-2 mo KK1-5 (I'K) uxyt
CTOKH OT CaHIpUOOpa BCETo JOMa C pacxoaoM
%2 = Osson + 1,6 =0,847 +1,6 =2,87 n/c,

T€ (son - XOJIOJHOM BOJIBI HA BBOJIE BOJIOIIPOBO/IA.

B xononne KK1-5 (I'K) ormMeTka 10oTKa ABOpOBOM KaHaiau3amuu Bbimie Ha 0,24M OTMETKH JIOTKA
ropojickoii kaHanuzarronnou cetu K1.

B cmotpoBom kosoaue KK1-4 mnonywaercs mnepenaj Ha

11,743 - 10,980 = 0,763m.

Kepamuueckue TpyObl YKIAIbIBAIOTCS Ha €CTECTBEHHBIM YTPaMOOBAaHHBINM TPYHT, a KOJIOJIIBI

UMET (yHAaMEHT (ITOATOTOBKY U XKEJIe300€TOHHYIO ILTUTY).

Tabnwa 2
I'mapaBianyeckuii pacyeT J1BOPOBOH KAHAIU3ANMHU
\O
g = = = Ot™MeTKa, M I'ny6una
= = o = -
3 a = 2 T = < 3aJI0KEHUS
? = = = S = <
> 2 S v 2 = S
= o, = = = . S 3eMIIs JIOTKHU
a | % 8 % o >
E 0 < = = S < [0 Q ]
jon} o o ~ T (&) (] (]
5 = = 2 = > = = = = = = =
5 o | H O S = 5 z o = 5 2
£ 2 e N g Z g Z g Z
~ m as] m M m M
KK-1
2,49 | 150 | 0,66 | 0,25 | 0,013 | 21,0 | 14,200 | 14,200 | 12,800 | 12,527 | 1,40 | 1,63
KK-2
KK-2
2,87 150 | 0,74 | 0,25 | 0,016 | 25,0 | 14,200 | 14,200 | 12,527 | 12,127 | 1,63 | 2,07
KK-3
KK-3
2,87 150 | 0,74 | 0,25 | 0,0,16 | 24,0 | 14,200 | 14,200 | 12,127 | 11,743 | 2,07 | 2,46
KK-4
KK-4
3,46
KK-5 2,87 | 150 | 0,74 | 0,25 | 0,016 | 15,0 | 14,200 | 14,200 | 10,980 | 10,740 | 3,22 (3.70)

I'K)
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[TpuMepHBIii IIaH JOKIaaa MPH 3alldTe pacueTHO-Tpadudeckoit padoTh
1. Llens npoekTupoBaHus
2. VcxonHble naHHBIE AJI IPOEKTUPOBAHUS:
XapakTepucTuKa JA0Ma U €ro CaHUTAPHO-TEXHUUYECKOI0 OJ1aroycTpoNCTBa, YUCIO KBAPTHUP
Y KHJIBLOB, TUII TOPSIYEr0 BOJAOCHAOKEHUSI.

XapakTepuCTUKa HHXXEHEPHBIX CETe Ha MECTe 3acCTPOMKHU: IUIAHOBOE pPAacIIONOXKEHHUE
OTHOCHUTEJILHO 3/1aHUA, AUAMETPHI U TI1yOHHA 3aI0KESHUsI, FapaHTUPOBAHHBIN HAIOP.
[lpupoanbie ycioBus: TJIyOMHA TPOMEp3aHUs TPYHTA, peibed TMOBEPXHOCTH U OIEHKa

1e1eco00pa3HOCTH ITAHUPOBKU CTPOUTENLHOM IJIOMIAAKY.
3. Pemienue BBo/a BOJONPOBO/A U pa3MeIllEHUE BOJIOMEPHOTO Yy3Ia.

4. AKCOHOMETpUYECKasi CXeMa BOJOINPOBOJA, €€ HAa3HAYEHHWE M OCHOBHBIE pPE3YJbTaThl
TUIPaBIMYECKOTO pacyera.

S. Perienue BBITYCKOB KaHaIM3allMd M JBOPOBOTO MPOQHIIS KaHATM3AIMU, MEPECEYCHUE C
BOJIOIIPOBOIOM.

6. IloBepouHbIil pacueT KaHAIM3AIMH U OI[EHKA CAaMOOYHMIIAIONICH CITIOCOOHOCTH CETH.
7. Vcnonb3oBaHHBIE HOPMATUBHBIE TOKYMEHTHI.

11.3. MeToanyeckue peKOMeHAANMH MO MOATOTOBKE K JIA00PATOPHBIM 3aHATHAM

Benymieli nenpto 1abopaTopHbIX paboT SIBJISETCS SKCIEPUMEHTAIbHOE MOATBEPKIACHNUE U IIPOBEpKa
CYIIECTBEHHBIX TEOPETUYECKUX IIOJIOKEHUH (3aKOHOB, 3aBucuMoctel). CopaepikaHHEM J1abOpaTOPHBIX
paboT Moryr OBITh O3KCHEpUMEHTalbHas IHpoBepKa (OpMyN, METOAUK pacyera, YCTAaHOBJIEHUE U
MOATBEP)K/IEHUE 3aKOHOMEPHOCTEH, O3HAKOMJICHME C METOJUKAMU MPOBEIECHHUS 3KCIIEPUMEHTOB,
YCTAQHOBJICHHE CBOMCTB BELIECTB, MX KAUYECTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHK, HaOIroAeHuE
pa3BUTHs SIBJICHUH, MPOIECCOB W Jp. B Xoae BBHINONHEHUS 33aJaHUl Yy CTYISHTOB (POPMHUPYIOTCS
IIPAKTUYECKHE YMEHUS U HaBBIKU OOpallleHHs C Pa3IMYHbIMM NPUOOPaMH, YCTAHOBKAaMH, JJaOOPaTOPHBIM
00OpyJIOBaHUEM, anmapaTypoil, KOTOpbIE MOTYT COCTAaBJIATH YacTh NPOPECCHOHATHHON MPAaKTHYECKOM
MOJrOTOBKM, a TakXe HCClel0BaTeIbCKue yMeHus (HaOmonaTh, CpaBHHMBATh, aHAJIN3UPOBATH,
YCTaHABIIMBATh 3aBUCUMOCTH, JI€laTh BBIBOJABI M OOOOIIEHHUS, CaMOCTOSITEIbHO BECTH HCCIEIOBaHUE,
o(hopMIIATH pe3ynbTaThl).

JlabopaTopubie pabOTBI MOTYT HOCHTH PENPOAYKTUBHBIM, YACTUYHO - TOMCKOBBIM M TOMCKOBBIN
Xapakrep.

Pabotbl, HOCSAIIME penpOAYKTUBHBIN XapakTep, OTIMYAIOTCS TEM, YTO MPU UX MPOBEIECHUH CTYACHTHI
MOJIB3YIOTCA MOAPOOHBIMH MHCTPYKIMSIMU, B KOTOPBIX YKa3aHbl: IIeJib paOoThl, MOSACHEHUs (Teopus,
OCHOBHBIE XapaKTEpUCTUKH), 000pyAOBaHUE, almaparypa, MaTepuaiabl U HUX XapaKTEPUCTUKH, MOPSI0K
BBINOJIHEHUST palOoThl, TaOnMIbl, BHIBOABI (0€3 (POpMyTUpPOBKH), KOHTPOJBHBIE BOIPOCH, ydyeOHas U
crHeluaibHas JIUTeparypa.

PaboThl, HOCSIIME YAaCTHYHO - MOUCKOBBIM XapakTep, OTIUYAIOTCS TEM, YTO MPH UX MPOBEICHUU
CTYJEHTBI HE MOJIB3YIOTCS MOJPOOHBIMU MHCTPYKIUSIMHU, UM HE JlaH MOPSAJOK BBIITOJHEHUS HEOOXOAUMBIX
HecTBUi, U TpeOyIOT OT CTYIEHTOB CaMOCTOSITEIBHOrO IMojadopa o0OpyaoBaHHUsA, BbIOOpa CrocoOoB
BBITIOJTHEHUS pa0OThl B UHCTPYKTUBHOM M CIIPABOYHOI JINTEPATYPHI U JP.

PaboThl, HOCSIIME TMOUCKOBBIM XapakTep, XapaKTepU3yITCS TeM, YTO CTYAEHTHI JOJDKHBI PEIIUTh
HOBYIO JUIsl HUX TIPOo0JieMy, ONUPasiCh Ha UMEIOIINECS Y HUX TEOPETUYECKUE 3HAHUS.

@®opMbl OpraHu3alMM CTYJIEHTOB Ha Ja0opaTOpHbIX paloTax: (QpoHTaIbHAs, TpyNmoBas u
UHIUBUAYaJIbHAS.

ITpu pponTanbHOM opme opraHU3alMK 3aHATUH BCE CTYAEHTHI BBIMOIHSIOT OJHOBPEMEHHO OJHY U
Ty K€ padoTy.

[Tpu rpymnmoBoii (hopmMe OpraHu3aly 3aHATHI OJHA U Ta ke paboTa BBHINOJHAETCS Opuraaamu 1o 2 -
5 4enoBex.

[Tpu nHAMBHUIYaTbHON (OpME OpraHU3alUU 3aHATHIH KaXKIBIH CTYIEHT BBIOTHSACT UHIUBUAYATEHOE
3aJlaHue.

OdopmiieHre THUCHBMEHHOTO OTYETa IO BBHIMOJIHEHHOH padoTe B COOTBETCTBUU C TPEOOBAHHSIMHU.
[TucbMEHHBINM OTYET O BBIIOJIHEHHOW J1a00paTOpHOM paboTe TOJDKEH COACPIKATh CICAYIOIINE CBEACHUS:

- Ha3BaHUE paboTHI U CBeIeHUs 00 aBTOpe oTueTa (Kypc, UMs, (paMuIHs);

- 11eJ1b paboTHI U GOPMYITUPOBKA UCIIOJIH3YEMOTO METO/Ia aHATN3A;

- OTMCaHUE BHIMIOJIHEHUS TAOOPAaTOPHBIX UCCIICAOBAHUM NN PACUETOB;

- CIINCOK UCIOJIB3YEMOU JIUTEPATYPBHI.

OueHkH 3a BBINOJHEHHE JIAOOPAaTOPHBIX pabOT yYUYUTHIBAETCS KaK II0Ka3aTellb TEKyLIeH
YCIIEBaeMOCTH 00YJarOIErocs.



