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1 leau u 3axa4M OCBOEHMSI AU CIUIIJIMHBI

Lemsmu ocBoeHUs IUCHHUIUIMHBI “BomocHa®keHHE W BOJOOTBEICHHE SBIISICTCSA: OCBOCHHUC
yYaIuMcsi BOITPOCOB TMPOSKTHPOBAHUS M pacyeTa CHUCTEMBI U CXEMbI BOJOCHA0XKEHUS HACEIECHHBIX
MECT, U3Y4YEHHE BHYTPEHHETO BOJOINPOBOJAA 3JaHHM W COOPYKEHHW, BHYTPEHHEW KaHAJIM3aLNH
YKUJIBIX ¥ OOIIECTBEHHBIX 3JJaHUH, HAPYKHBIX KaHAJTN3AIIMOHHBIX CETEH M COOPYKECHUH.

B oroii cBsi3M, 3amayamMy OCBOCHMSI AUCUUIUIAHBI SIBJISIIOTCS: M3Y4YEHUE METOJIOB pacyera
Hapy)KHBIX M BHYTPEHHHX CETE€H BOJOCHAOXKEHHUS W KaHAIM3alMH, 3HAKOMCTBO C COOPYKCHHUSIMHU
BOJIONOJITOTOBKH U OYMUCTKU CTOYHBIX BOJI.

2 Mecro nucuumnunsl B ctpykrype OOII BIIO

JlucuuminHa oTHOCUTCs K 0a30B0oi yacTu yueOHoro nukia — b3 - IlpodeccronanbHblil 1TUKI.

HucuumnuHa «BomocHabkeHue MW BOJOOTBEACHUE» Oa3upyercss Ha 3HAHUSIX, YMEHHMSIX U
HaBbIKaX MNPUOOPETEHHBIX CTYAGHTaMHU Ha JaucuuIUiMHaxX "OCHOBBI MPOEKTUPOBAHMS 3JaHUN U
CTPOUTENIbHBIX KOHCTpyKIMi ", " ABTOMaTu3auusi npoektupoBanus cucteM BuB//Kommnbrorepnas
rpaduka cucrem BuB", " ['mapasiuka B ctpourenscrse'.

TpeOoBaHUs K «BXOJHBIM» 3HAHMSIM, YMEHHUSM U OIBITY JAEATEIbHOCTH OOYy4aromierocs:
MIpaBUWJIbHOE PELICHHE MHKEHEPHBIX 3a/lady, FPAMOTHOE MPOEKTUPOBAHUE CUCTEM BOJOCHAOKEHUS U
BOJIOOTBE/ICHHUS, OINPEAEATh YPOBEHb OJaroycTpoilcTBa KMWJIbIX M OOLECTBEHHBIX 3/1aHUM, a TaKkKe
KYJIbTYpY NPOHU3BOJCTBA NMPOMBIINUIEHHBIX Npeanpustuil. OOyyaromieecs AOHKHBI YUTaTh pabouue
YepTeXH U CXEMbI, IOHUMATh (PU3NYECKUI1 CMBICIT IPOLIECCOB, HA3HAYEHUE U (PYHKLUHU CIIEHUATBHOIO
0o0Opy/lOBaHUA U YCTPOWCTBA, JOJDKHBI MMETh YETKOE IPEACTaBICHHE O BHYTPEHHHX CHCTEMax
BOJIOCHAOKEHHUE U BOJIOOTBEIECHHUS.

Hucuumnuna «BogocHabxeHrne M BOJOOTBEICHHUE» SBISETCS MPEIIECTBYIOMIEH Uil BCex
JUCUMIUIMH BapuaTuBHOM yactu Ilpodeccronansroro uukina. Hampumep:

Bopocuatxenue;

BonooTBenenue u ouncTka CTOYHBIX BOJI;

CaHHuTapHO-TEXHUUECKOE 000pyIOBaHHE 3aHUN U T.JI.

3 Kommnereniun obyvaronierocs, popMupyeMbie B pe3yJIbTaTe OCBOCHHS JUCITUILIMHBI
«BonocHabxeHne 1 BOJOOTBEACHUEN
[Ipomecc w3yyeHUs AMCHUIUIMHBI HANpaBieH Ha (OPMHUPOBAHHE DJIEMEHTOB CIICIYIOIIUX
kommneteHui B coorBeTcTBUU ¢ ®I'OC BITO u OOII BIIO no qanHOMY HampaBieHHUIO IMOATOTOBKH:
0) npodeccuonanbubix (IIK):
8 COOMmeemcmeuu ¢ u0amMu 0eamenbHOCmu:
U3bICKAMeNbCKasA U NPOEKMHO-KOHCMPYKMOPCKAA:
3HAHWEM HOpPMAaTHBHOW 0a3pl B OOJACTH MHKCHEPHBIX  W3BICKAHWUW, TMPHUHIUIIOB

IIPOEKTUPOBAHUS 3[aHUI, COOPYKEHUMN, WHKEHEPHBIX CUCTEM U O0OOpYAOBaHMS, IUIAHUPOBKH H
3actpoiiku HaceneHHbIX MecT (11K — 9);
BJIAICHUEM MCTOJaMU IMPOBCACHUA MHKCHCPHBIX I/IBI)ICKaHI/II\/’I, TEXHOIOTHEH IMIPOCKTUPOBAHUA

nerageil M KOHCTPYKUUMH B COOTBETCTBUM C TEXHHYECKMM 33JlaHHEM C HCIOJIb30BaHUEM
JIUIEH3UOHHBIX MPUKJIAJHBIX PAaCUETHBIX U rpaduueckux nporpammusix naketos (I1K — 10);
MOHMANCHO—HANAO0YHAA U IKCNAYAMAYUOHHAA:
3HAHMEM MPABUJ U TEXHOJOIMU MOHTAXa, HAIAJKW, UCIBITAHUS M CIHAud B JKCIUIyaTallHUIo
KOHCTPYKLUH, WH)XXEHEPHBIX CHCTEM U O0OOpYIOBaHUS CTPOUTENBHBIX OOBEKTOB, 00Opa3LOB
MPOIyKIMH, BbiTyckaemoi npennpustauem (11K — 20);
BJIQJICHUEM METOJaMU OIBITHOM NPOBEPKU OOOPYAOBAHUS M CPEICTB TEXHOJOTHYECKOTO
obecneuenus (IIK —21);
B pe3ynbraTe ocBO€HUS AUCHUILIMHBI OO yJarOIIUIICs T0KEH:
1. 3namp:
® napamempul, CMPYKMypy cucmem 8000CHADI’CEHUsI U B0000MBEOECHUS,
®  nPUpPoOy 0BUIICEHUS HCUOKOCMEL NO 3AKPLIMbIM CUCTIEMAM,
® npunyun Oeucmeus U YCMPOUCMBO OCHOGHbIX COBPEMEHHLIX CAHUMAPHO-



MexXHu4ecKux cucmem u 000py0068aHusl,
® npasuna opeaHuzayuUU  MemoOuKu NPOeKMUPOBAHUS U  PACYEmMO8 CUCmeM
8000CHADIICEHUS U B0OOOMBEOECHUS,
® meopemuuecKue 0CHO8bl NPOECKMUPOBAHUSL U PACYENO8 UHICEHEPHBIX CUCTEM.
2. Ymems:
® onpeodensimv OCHOBHblE pACUEMHble NAPAMEMpPbl CUCEM B000CHAOMICEHUS U
60000meedenusl,
®  3a0a6amb OCHOBHbBIE NAPAMEMPbL CUCEM B000CHADICEHUS U 60000MBEOeHUs,
® onpeoensims NONONHCEHUE OCHOBHBIX PACUEMHBbIX HANPABAeHUe U PACUEMHbIX MOoYeK
cucmem 8000CHAONCEHUS U 80000MBEOCHUS,
®  1P0BOOUMb NEPBUUHYIO 0OPAOOMKY PACUEMHBIX NAPAMEMPO8,
®  11071b306AMbCA MEMOOAMU U NPOSPAMMAMU Ol UHMEPNpemayuu pacyemusblx
napamempos.
3. Bnaoems:
®  HasvlKamu pabomovl ¢ OCHOBHLIMU HOPMAMUBHBIMU OOKYMEHMAMU,
®  HABLIKAMU OP2AHUZAYUU NPOEKMHO-U3bICKAMENbCKOU pabomol,
®  npuemamu nepeuyHoOl 0OpPaboOmMKU pacyemusblx Napamempos,
® Memooamu 2uOpasIUYecKux pacuemos CUcmem 6000CHAOICEHUS U B0000MBEOCHUSL.

1.1. McxonHble JaHHBIE ISl NIPOEKTHPOBAHUS

KaxxnoMmy cTyeHTy BbIIAETCS MHAWBHUAYATBHOE 3aJaHUE Ha BBIIOJIHEHNUE KYpPCOBOM
paboThl. OHO COACPKUT UCXOHBIE AJaHHBIEC Il poekTupoBanus. K 3amanuro
TpUjIaraeTcsl BKJIQBIII: TIJIaH 3Ta)ka CeKIUMHU )Kujaoro goma B Macmrade 1:100. 3aganue
Y BKJIQJIBIII COXPAHSIOTCS M BO3BPAIIAIOTCS CTYACHTAMHU 110 OKOHYAHUU
MIPOCKTUPOBAHMUS TIPH 3aIUTE KYPCOBOU PaOOTHI.

[Ipuctynas kK TPOEKTUPOBAHMIO, CTYACHT MPEXKAE BCEro JOJKEH BHUMATEIBHO
03HAKOMUTKCSA C 3aJJaHUEM U TIPOUYUTATh JAHHBIC METOJIUUECKUE YKA3aHUS.

Kunoit nom, paccmaTpuBaeMblii B paboTe, MOXKET OBITh 3aJlaH MHOTOATaKHBIN U3
HECKOJIbKUX CEKIIMI BBITSHYTHIN B IJIaHE, TO €CTh MHOT'OTIOIBE3AHBIM.

Benuuuna rapaHTHitHOTO Hamopa B Hapy»HOM CeTH BOJOINPOBOJA, yKa3aHHAs B
3a/IaHUU, U3MEPSIETCS B METpax BOASHOIO CTOJ0a, OTCYUTHIBACTCS MO BEPTHKAIU OT
Bepxa TPYObl TOM CETH M T'€OMETPUUYECKU O3HAYAeT TY MAKCUMAJIbHYIO BBICOTY, Ha
KOTOPYIO MOKET MOJHIATHCA BoJIa 0€3 MOJAKaYKH €€ HAaCOCaMHU.

B Ttabnuiie ucXoAHBIX AaHHBIX (CM. 3a7aHUE) COJEPKUTCA HHPOPMAIU IO
TEHIUIAaHY Yy4yacTKa 3acTPOMKH: PACIOJIOKEHHE HapYKHBIX BOJOMPOBOJIHBIX H
KaHAJIM3alMOHHBIX CETEH MO OTHOIICHWIO K 3JaHUI0, WX JUAMETpPhl, aOCOJIFOTHBIE
OTMETKU TpyO u mona 1-ro staxka. KpacHas nuHUS 3aCTPORKH — 3TO TPaHUIA MEXKITY
TEPPUTOPUSIMU 3aCTPOUKHU U YIHUIIBI (ITPOE3Kas HaCTh C TPOTyapaMu U Ta30HAMH).

AOGCONIOTHBIE BBICOTHBIE T€0JIE3UYECKHE OTMETKH OTCUUTHIBAIOT OT CPEIHETO
YpOBHSI MMOBEPXHOCTH OokeaHa. B Poccuu oHM oTcuuthiBatoTcs oT ypoBHs banTuiickoro
Mopsi. AOCONIOTHBIE OTMETKH MPUMEHSIOT ISl HapyXHBIX ceTed. OTHOCUTEIbHBIE
OTMETKHU 3JIaHHsI OTCUYUTHIBAIOTCS OOBIYHO OT MOBEPXHOCTH Ioja 1-To 3Taka, KOTOPHIM
MpUHUMAaeTCs 3a HyJdb. OTHOCUTENBHBIM HYJb 3/1aHUS OOBIYHO BBINIE 3EMJIM Ha
paccTossHUM OKoJI0O MeTpa. OTHOCHUTENIbHBIE OTMETKH BBIIIC HYJS MPOCTABISIIOT CO
3HAKOM ILTIOC, HUKE HYJISI — CO 3HAKOM MUHYC. OTHOCUTENIbHBIC OTMETKH MPUMEHSIOT
JUISl BHYTPEHHUX CETEH.



['myOuHa mpomep3aHus TPYHTAa OTCUMTHIBACTCS OT IMOBEPXHOCTH 3eMIIH. JIOTKOM
HA3bIBACTCS HIWDKHSAS YacTh CCUCHHS KaHAJIM3AIMOHHOW TpyObl. Pacxom xosomHo#
BOJIBI Ha BBOJIC BOJOTIPOBO/A B 3JJaHUE MOYKHO IIPUHATH 0€3 yuéTa Mmojadyu Ha ropsace
BOJOCHA0KEHHE.

B MeTroamdeckux ykKazaHHSIX PacCMOTPEH IMPUMEP NPOSKTHPOBAHUS XOJIOTHOTO
X03SIICTBEHHO-ITUTHEBOTO BOAONPOBOAa Bl u ObiToBOM KaHamm3aruu K1 mist skuimoro
TPEXATAXH[ITO JBYXCEKIIMOHHOTO 3/IaHUS C TCXHHYECKHM IIOJIOJBEM W IUIOCKOM
KkpoBie. [lman aTaska CEKIMU JTaHHOTO JKUJIOTO JIoMa MToKa3aH Ha puc. 1.
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BapuaHT 3a/1aHud 10 TeHIUIaHy ydacTKa (HO HE caM TeHIUIaH) ¢ CYIIEeCTBYIOIUMHU
HapY>KHBIMH ceTsiMU BojaonpoBoja Bl u kananuzauuu K1 nzo0paxén Ha puc. 2.
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Ha renmiane npssMoyroibHUKOM H300pakeHO MHOTOCEKIIMOHHOE 37aHue. B nenTpe
3/1aHUd JlaHa B MEeTpax a0COoJII0THAasi OTMETKA Mojia 1-ro sTaxka, B HalleM rnpumepe A =
100,00. ITo kpasm pgoma MoOKa3aHbl OTMETKM 3eMid. KpacHas NMHUS 3acCTpOMKH
HaxOJIUTCS Ha PACCTOSHUM OT 3JaHus X = 12 m. Jlanee pacnonoKeHbl CyLIECTBYIOIINE
HapY>KHbIE CETH XO3UCTBEHHO-MUTHEBOr0 BoJIONpoBoaa Bl u ObITOBOM KaHanM3auuu
K1. HauMeHbIMI1 rapaHTUPOBAaHHBI HAIOP B CETU HApy»KHOro Bogomnposoga Hg = 15
M. Juamerp TpyObl HapyxkHoro BojompoBoja 100 mm. /Iuamerp TpyObl HapyKkHOU
kaHanuzanuu 450 mMm. ['myOuna npomep3anus rpyHta 2,1 metpa. Bricota staxa 3 m
(ot mona o nona). Tonmuua MexaysTaxkHoro nepekpbitust 0,3 M. TonmuHa mIockon
kpoiu 0,5 M. Beicota moasana 2,5 M (ot moja Ao mnojia). AOGCONMIOTHbIE OTMETKHU:
Bepxa TPYyObl HapyXHOro BojompoBoaa 96,10 M; joTka HapyXHOM KaHAJIM3ALUU
(ymuuHoro kojuiektopa) 94,30 M. 3maHWe uWMeEeT LEHTPAIM30BAaHHOE Topsuece
BOZIOCHa0OXkeHue ¢ BaHHaMmu JuHOM 1700 mwMm, oGopynoBanHbiMu Aymamu. Cucrema
OTKpBITasi, C HEMOCPECTBEHHBIM pa300pOM ropsiueid BOAbI U3 TEIIOBOU CETH.

1.2. CocTaB KypcoBOii padoThbI

KypcoBas paboTa cocTouT u3 pac4€ToB U rpadudecKoii 4acTu B 00bEME OJHOTO JTUCTA
dopmarom Al (841x594 mm) unu aByX auctoB popmarom A2 (594x420 mm) — Ha
BbIOOp. Ha nucte Al BbIuepunBarOTCSI M BEIHOCSATCS:

— IUIaH TEXMONMOoNbs (MOABaJia) C HaHECEHHMEM M O0003HAaYeHHEM BCEX
TpYOOIIPOBOJIOB M CTOSIKOB CHCTEM BOJOCHAO0XCHHSI M KaHATHM3AI[MH 37aHUs, BKIIOYas
MeCTa BBIXOJ]a TIOJTMBOYHBIX KPAaHOB, BBOJIa BOAOIIPOBO/A U BBIITYCKOB KaHAIM3AIHNH C
MPUBSI3KON K CTPOUTEIBHBIM OCSIM WJIM XapaKTepHBIM BhICTymaMm cTeH (MacmTad 1:100
i 1:200);

— aKCOHOMETpHYECKas CXeéMa BHYTPEHHETO BOJOMPOBOJAA XOJOAHOH BOJBI C
HAaHECCHHEM 3alloOpHOW ¥ BOAOPa30OpHON apMaTypel M 0003HAaYCeHHWEM BBOJA
BOJIONIPOBO/IA, CTOSIKOB, JMAMETPOB TPYO M XapaKTEPHBIX BBICOTHBIX OTMETOK BBOJAA
BOJIONIPOBO/IA, PA3BOIAIICH CETH, TOJMBOYHBIX KPAaHOB, TOATAXKHBIX MOJIBOAOK H
BoJI0pa3oopHoi apmatypsl (Maciitad 1:100 wim 1:200);

— aKCOHOMETpPHUYECKasl CXeMa KaHAJIM3AIIMOHHOTO CTOSKA C BBIITYCKOM JIO TIEPBOTO
CMOTPOBOTO KOJOJIla, C HAHECCHHEM CAHHTAPHO-TEXHUYECKOTO OOOpYAOBaHUS H
0003HAUYECHHEM CTOSIKA, BBIMMYCKa, JHAMETPOB TPYO, WX YKIOHOB M OTMETOK JIOTKOB
TpyO, MECT MPHUCOSAMHEHHUS TMOATAKHBIX OTBOIHBIX TPYOONPOBOAOB, TOKa3bIBas
3aceyKkaMu pacTpyosnl TpyO u paconHbIX nerane (Macmrad 1:100 umu 1:200);

— TPONOJBHBIN TpodWIh JABOPOBOM KaHAIM3AHMKA 1O CMOTPOBOTO KOJOMIA
YIAUYHOTO KOJUIEKTOpa BKIIOYUTENbHO (MaciTad mo ropuszonTany 1:500, mo BepTHUKamu
1:100);

— TeHIUIaH YydYacTKa C HAHECeHWEeM 3/IaHus, KpAacHOW IJIMHUM 3aCTpPOMKH,
BOJIONIPOBOJIHBIX M KaHAIM3AIIMOHHBIX CETEH C yKa3aHWEM WX JHaMETPOB,
0003HaYeHUEM CMOTPOBBIX KoJiofeB (MaciTad 1:500);

— (¢parMeHT IIaHa KBAapTUPHI C OTBOASIIMMHU TPYOONpOBOIaMU U (PaCOHHBIMH
ACTaNsIMU KaHAIHM3AIMH, & TAK)KE CAHUTAPHO-TEXHUYECKUM 000pyaoBaHUEM (MacmiTad
1:50 pm 1:100);

— TpU Yy37a: y3ed TOJKIIOYCHHs] BBOJa BOJOMPOBOJA K HApYXKHOW CETH,
BOJIOMEPHBIN y3ell; cxema HacocHOU ycTaHoBKU (macmtad 1:50 wiu 1:100);

— TaOJIMIIBI THAPABIMYECKOTO pacuéTa BOJAOMPOBOa M JBOPOBOM KaHATU3AINY;

— tabymna «OCHOBHBIE TTOKA3aTENH MO BOJOMPOBOY U KaHATM3AIUH 3TaHUS;



— crnenuduKanuu 00OpYJAOBaHMS CHCTEM BHYTPEHHEro BojompoBoga Bl wu
kaHanu3anum K1;

— KpaTKWW TOSCHHUTEIBHBIH TEKCT M PacuéThl MO MOA00pY CUYETUHMKA XOJIOHOMN
BOJIbI (BoJIOMEpa) M Hacoca (Ha CBOOOHOM TUIONIAIH JIUCTA).

Ha mpumaraeMoM IjiaHe 3Ta)ka CeKIMM (Ha BKJIAJBIIIC) HAHOCSATCS U 0003HAYAIOTCS
CTOSIKM BOJIONIPOBOJIa M KaHAJIM3AIlMU, TOJBOAKA K BOJOPa30OpHON apMmarype W
OTBOJHBIC TPYOOIIPOBOJIBI OT CAHUTAPHO-TEXHUYECKUX IMMPUOOPOB.

B citydae BeINOTHEHUS KypCOBOH paOOThI HA IBYX JINCTaX A2 4EPTEKHU, TAOTHUIIBI U
TEKCTBl PACIPEACISIIOTCS COOTBETCTBEHHO HA JIMCT IO BOJONPOBOAY W JIMCT II0
KaHaIu3anuy. [1aHbl TEXITOANONbS U TeHIIAaHBI MOKHO BBIYEPTHTH HAa KaXKJIOM JIUCTE C
COOTBETCTBYIOIICH HWH)KCHEPHOW CeThio. [IpM HEOOXOIUMOCTH MOXKHO T00aBIATH U
TPETHH JIUCT, HAIPUMED, TS CHICITU(PUKAIINA U MOSCHATEIHLHOTO TEKCTA.

1.3. Odopmiienune padboThbI

Yeprexu BOIOMPOBOIA U KAHATM3AIMH BBIMOJIHSIIOT B COOTBETCTBUU C TPEOOBAHUAMHU
crannaproB CIIJIC, B nepByto ouepear ['OCTos.

Yeprexu MOTYT ObITh BBITTOJIHEHBI KAPAHJALIOM WM TYIIbIO HA JIMCTE BATMaHa WM
MUJUIUMETPOBKH, a TAaK)KE pacleyaTKond Ha MPUHTEPE WK IpadornocTpouTese B ciiyyae
MPOEKTUPOBAHUS Ha KOMIIbIOTepe. UepTeku B KapaHalle MOJDKHBI ObITh YETKUMHU, C
xopouield rpaduxoil. JlomyckaeTcsi OTHENbHbIE YEpPTEXKH, TaOIUIBI U TEKCThI
pacnevarbiBaTh Ha MPUHTEpPE (MATPUYHOM, CTPYWHOM HWJIM JIa3€pPHOM) U aKKypaTHO
MPUKJIEUBAThH HA JIUCT.

BHauane pexoMmeHayeTcs BCE YEpPTEX U IMOATAMHO MPOpadaThiBaTh B UYEPHOBYIO B
BUJIC ICKU30B HA JOTIOJHUTEIBLHOM JIMCTE MUJUIMMETPOBKH U MapajlieIbHO NPOBOAUTH
pacuétbl. Ilociie HakomieHHs UYEPHOBUKOB BCEX pACUETHBIX U rpadUyecKuX
MaTepHaioB MOXKHO HPHUCTYNUTh K O(QOPMIICHHUIO JUCTa KYpCOBOM pabOThl HAYUCTO.
[Ipumep pacnosiokeHHsI MaTepuaioB Ha oAHOM Jincte Al mokasaH Ha puc. 3.
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Jlanee B JAHHBIX METOJUYECKUX YKa3aHUSX PACCMOTPEH MNPHUMEP KOMIOHOBKH
MaTepHUaIoB MPOECKTUPOBAHUS HA ABYX JIMCTax A2.

Ueprexu cuctem BojornpoBojga Bl u kanamuzaumu K1 sBISIIOTCS TJIaBHBIMU B
JaHHOW paloTe, MOATOMY TPYOONPOBOJBI 3THX CHUCTEM BBIYEPUMBAIOTCS TOJICTHIMU




OCHOBHBIMHU JIMHUSIMHU, TPUYEM BUJUMBIC YYaCTKU TPYyO HAHOCAT CIUIOIIHOM, a
HEBHUAMMBIC (HAIIPUMEp, MOJ3EMHBIE WIIN 3aJIeJIaHHBIC B CTEHY) — IITPUXOBOU TOJICTOU
nuHued. CTpouTENbHbIE KOHCTPYKIIMHU, B OTIWYUE OT APXUTEKTYPHBIX UEpPTEkKEHl, HA
yepTexax HHKEHEPHBIX CETEH MOKAa3bIBAIOT TOJBKO TOHKMMHU JHUHUSAMH. Jlpyrumu
CJIOBaMHM, Ha YEpPTEKaX CETEH BU3YyalbHO TIOMUHUPYIOT CETH.

Ycnosubie o6o3HaueHus o Bl u K1 cm. B eknimonHOM Kypce.
[Tpumep 3amosHeHUsT OCHOBHOM HAJAMMCH (IITaMITa) JIJIsl JTUCTA YEPTEIKEH CM. B KOHIIE
JNAHHBIX YKa3aHUMU.

2. TIPOEKTUPOBAHHUE BOJOINMPOBOJA 3IAHUA

JIaHHBIN pa3zes COACPKUT METOAUYECKUE YKA3aHUS 110 IPOCKTUPOBAHUIO BHYTPEHHETO
BOJOIIPOBOJIA 3AHUA:

— BBIOOp CUCTEMBI U pa3paboTKa CXeMbl BOAOIPOBOJIA;

— AaKCOHOMETPHUYECKAsl CXeMa BOAOIPOBOJA;

— TUAPABINYECKUNA pacuy€T BOAOIPOBOLA;

— 110100p BOJIOMEPOB U HACOCOB;

— COCTaBJIEHUE cleln(UKALUK HAa BOJOIPOBO/I.

2.1. Bbi6op cucrembl 1 pa3padoTka cxeMbl BOAONPOBOJIA

CucreMbl BHYTPEHHETO BOJIONPOBOA AJIs 31aHUs BEIOUPAIOTCS COTJIACHO MOJI0KEHUM
CHulI 2.04.01-85. Hanpumep, ecnu 3qaHUE KUAJIO€ KBAPTUPHOIO THUIA C 3TAXKHOCTHIO
MeHee 12, To nist Hero TpeOyeTcs JIMIb BOJONPOBOAbl X035 HCTBEHHO-NTMTHeBON B1 1
ropsiunii T3-T4. B kypcoBoit paboTe B yueOHBIX HEISIX MOXKHO OIPaHUYUTHCS JTUIIb
paspabotkoii B1.

Pa3paboTka cxembl BHYTPEHHETO BOJOMNPOBOAA OCYILECTBIAETCS MOA3TanHO. B
JAHHBIX METOAMYECKUX YKA3aHUIX PACCMOTPEH NPUMEDP NPOECKTUPOBAHUS BOAOIIPOBOIA
B1 nns )unoro TpEX3TaXHOTO IBYXCEKIMOHHOTO 34aHUs C TEXHUYECKUM MOATOJBEM U
MJIOCKOW KpOBJeH (MCXOAHBIEC JaHHBIE JIsl IPOESKTUPOBAHUS CM. BBILIE).

Bravare Ha 1IaHe S3Ta)ka HAHOCAT BOJONPOBOAHBIE CTOSIKM W TOJABOJKH K
npubdopam. s 3TON eI MOXKHO MCIOJIb30BaTh OTTHCK C TUIAHOM 3Ta)ka CEKLMH, HO
Jy4lle MepeyepTUTh €ro B TOHKHUX JMHUSX, TaK Kak OyJeT He apXUTEKTYpHBIN IaH
CEeKIIMH, a IUIaH C HMHKEHEPHOW CEThIO BOJOIPOBOJAA, TJI€ TOJCTHIMHU OCHOBHBIMU
JUHUASAMHU  HAHOCAT  TOJBKO  BOAONPOBOA. KBapThpHble NOABOAKM  3adaéM
KOHCTPYKTHBHO (0e3 pacuéra) nuametpoMm & 15 MM, Tak Kak Bojgopa3OopHas apMaTypa
MMEET TAKOM K€ TUAMETD.

B pesynbrare moaydaror 1iaH 3Taxa cekiuu ¢ cetsimu Bl B macmta6e 1:100 win
1:200, mpumep mokazaH Ha puc. 4. PexoMeHmyeTcs BbIOMpaTh IUTaH dTa)ka CEKIIUU,
HauOoJee yanéHHOM OT BBOJIa BOJIOIPOBO/IA.
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CTosiIKM HAHOCST KPYIHBIMU 3aITPUXOBAHHBIMU TOYKAMU U YKa3bIBAIOT UX MApKH.
Cranbnble TpyOornpoBoAbI-moaBoakH, corimacHo CHull 2.04.01-85, momxHBI OBITH
MPOJIO’KEHBI OTKPBITO, 0€3 3aJelKH B CTEHY, MO3TOMY HX IOKa3bIBAIOT TOJICTHIMU
CIUIOIIHBIMU JIMHUAMH. OOpaTUM BHHUMAaHUE, YTO MECTOMOJOKEHHE CTOSKAa BBHIOMPAIOT
TakUM 00pa3oM, 4TOOBl OH OOCIY)XHMBaJI TPYHIy OJM3KOPACHOJOKEHHBIX MPUOOPOB.
Kpome Toro, cTosIK MpeAnoYTUTENbHEE paciojiaraTb C OJTHONM CTOPOHBI OT 3TOM I'PYIIIIbI
(ecii 3TO BO3MOYKHO), TaK KaK IMPOILE PElIaeTCs YCTaHOBKA BEHTUJIEH M KBAPTHUPHBIX
BogomepoB BK-15. Ilpunannexxnocts TpybonpoBoaa k cucteme Bl mokaspiBaioT min B
paspeiBe TpyObl, WK (€CIM MECTa Majlo) — Ha BBIHOCKE, a MOJ HEeW — BHYTPEHHUU
auameTp TpyOsI (cM. puc. 4).

3aTeM Ha TeHIUIaHe HaMe4aroT BBOJ BOAOINPOBOJA B 374aHuE. BBOA mpeacTaBiseT
co0Ol MoA3eMHBIN TPyOONpPOBOA, MOJABOJALUIMN BOAY OT HAPYKHOM CETH K 3[aHUIO.
Haumnaercss OH OT KoOJOALlA C 3aJBMXKKOM M MOXKAPHBIM THUJIPAHTOM — Yy37a
MOJKJIIOYEHUS] K HApY>KHOW CETH BOJOMNpPOBOJAa. BBoa mpokmanbiBaercs ¢ riayOWHON
3anoxkenust Tpyo Ha 0,5 merpa Oosblie riyOuHsl npomep3anus rpyHTa. [loaBeas k
3MaHUI0, TPyOy BBOJIa BBOJIa MPOIYCKAIOT MOJ HapY>KHOW CTEHOW WU 4Yepe3 He€ U
MOHTHPYIOT BEpPTUKAJIbHO BBEPX VY BHYTPEHHEW TMOBEPXHOCTUM CTEHBI MOJBaja
(Texnmoamonks). 31ech BBOJA BOAONPOBOJAA 3aKAHUMBAETCS W Jajee pacrojiaraercs
BOJIOMEPHBIN y3€ell, KOTOPBI MOBEIINBAIOT Ha CTEHY.

Panee Ha puc. 2 ObLI NpeacTaBIeH UCXOAHBIN BApUAHT 3aJlaHud JJ1s TreHmiada. Cam
e TeHIJIaH C CETsIMU BOJIONIPOBO/Ia BhIuepurBaioT B Macmrade 1 : 500 ¢ cobmoneHuem
BCeX KOH(UTypaluii CTEH 3/1aHud 110 BHEUTHEMY KOHTYpY. [Ipumep nokazan Ha puc. 5.
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[lepBoHauanbHO AMAMETP BBOJIa HEM3BECTEH, XOTS Ha TeHIUIaHe Moka3aH & 40 MM.
JlnameTp HaXOAST C MOMOIIBIO THAPABIMYECKOTO pacyéra, 4TO PACCMOTPEHO Jajee.
V3en 1 — 3T0 y3en NOIKIIOYEHHMsS BBOAA BOJOMNPOBOAA K HapykHoW cetu Bl
auametpom & 100 mMm. 31ech yCTpamBarOT KOJIOJEH C 3aJBMKKOM W MOKApHBIM
ruapaiToM (puc. 6). OT Konoaua BoJa C TapaHTUPOBAHHBIM HAmopoM (B HalleM
npumepe Hg = 15 M) noctynaer B 3/1aHuE 110 BBOAY.

5
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Ha renmmane (cMm. puc. 5) Takke MOKa3aH KOHTYP JBYXCEKIIMOHHOTO 3JaHUS C
BXOJaMHU B MOJBLE3/bl. BHYTpH KOHTypa noMa naHa abCOJIOTHAs OTMETKA moja 1-ro
dTa)xa, a MO YyIJIaM 3JlaHusl Ha BBIHOCKAxX YKa3aHbl aOCOIIOTHBIE OTMETKH 3EMIIH.
KpacHast muHUS CITy>KUT rpaHULIEH MEXIy 3aCTPOHMKOM M yiuiei (BKIroYas TpoTyapsl U
Ta30HBbI).

CrnenyronuM 11aroM pa3pabOTKH CXeMbl BOJOINPOBOJA SBISETCS TPACCHUPOBKA
pa3BOMSIICH CETH B IMOJBaJie C YCTPOMCTBOM BOJOMEPHOTO Yy3Jia U, BO3MOXKHO,



HacocHOM yctaHoBku. Ha puc. 7 mokasan miaH nojsana ¢ ceTeto Bl (Macmrad 1:100

unu 1:200).
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Ha puc. 7 uzobpaxkenus neraneil cetu Bl BBIMISAAT MEIKOBATO, MOTOMY CIEAYyeT
YTOYHUTH YCIOBHBIE 0003HAYEHUS JJIsI BOJOIPOBO/A B .

BHauane Ha muiaH mojiBana HaHOCST CTOSIKH, COTJIACHO UX PACIIOJIOKEHUIO Ha IJIaHe
sTaka cekuuu. BBoa BomompoBoja Ha IUIaHE MOJABAJIa JAIOT C MPUBSI3KOM K OAHOU U3
pa30MBOYHBIX Oceill. TepMUH «BBOJ MPUBA3aH» 03HAYAET, YTO MOKA3aHO PACCTOSIHUE OT
KOOPJMHATHON OCH 3/1aHMs 10 OCH TPYObl BBOJA B MECTE MEpPEeceUeHUs ¢ HapyKHOU
cTeHoW 3manus (cM. puc. 7). BBoa dyuine ycTpouTh MOJ HEXWIBIM MOMEIICHHEM,
HaIMpUMep, MOJI JIECTHUYHOM KJIETKOM, TaKk KaK psSOM C BBOJAOM MOXKET OBbITh HacOCHas
yCTaHOBKAa M3 MHHHMYM JIByX HAacoCOB: paOodyero W pe3epBHOro. A pacmnojiaraTh
HACOCHI O/ KWJILIMH MOMEIICHUIMH Hellb3s, cornacHo CHull 2.04.01-85.

OT HacoCHOW YCTaHOBKM WJIM, €CJIM HAcOChl HE TPeOyIOTCs, HEMOCPEACTBEHHO OT
BOJIOMEPHOTO y3J1a YCTPAaWBaIOT Pa3BOAIIYI0 CeTh BojomnpoBoaa. [logpoOHo o Mectax
npokyanku paszBogsameit cetn cm. CHull 2.04.01-85 n. 9.8. B npumepe Ha puc. 7
pa3BojsilIasl CeTh MPOJIOKEHA B MOJBAJIE U B JJAHHOM CJIy4yae 3TO HaWJIy4IlIUM 00pa3oM
cootBeTcTBYeT TpeboBanusam CHulla.

[lo Buay omnupanuss TpyObl pPa3BOISAUIEH CETH MOTYT OBITh MPOJIOKEHBI TpPEMs
crocobamu:

1) Ha omopax 1o nmoJy nojBajia Wik TEXHOIMOIbS;

2) Ha KpOHIITEWHAX MO CTEHAM;

3) Ha moJIBECKaX K MOTOJIKY.

[Tpomie Bcero 1-ii crioco6. Bricoty npunumarot okosio 10 cm Ham mosoM. OnuparoT
TpyObl Ha CHeUMalbHbIE OMNOpPHI dYepe3 2-5 MeTpoB TMpu JuUaMmerpax Tpyo
COOTBETCTBEHHO 15-50 mM. 3a30p Mexay TpyOoil U CTEHOW JTOJKEH OBITh OKOJIO S5 CM.
[lo BbICOTE CTOSIKM KpemsiT uepe3 3 wmeTpa. s omopoxHeHuss Tpyd cienyer
MPOEKTUPOBATH TPyOOIpoBo bl ¢ ykiIoHOM He MeHee 0,002 B cTopoHy Kojonua (ysia
MOJIKJIIOYEHHMS ), a B KOJIO/ILIE YCTAaHOBUTH CIMBHOU KpaH — 3To TpeboBanue CHulla.

B cootBercTBuu ¢ 1. 10.7 CHulI 2.04.01-85 na kaxnasie 60-70 M nepumMeTpa 30aHUs
clelyeT MpPeayCMOTPETh MOJMBOYHBIM KpaH. Boma K 3TOMY KpaHy NOCTYMaer OT
pasBojsuieit cetu Bl o tpyde nuamerpom & 15-25 mm. Ilepen kpanom BHYTpU 3AaHUS
CTaBSAT BEHTWUJIb JUIsSl MEpPEKpbIBaHUsA KpaHa Ha 3uMy. CaM NOJIMBOYHBIM KpaH HE YTO
MHOE KaK TOX€ BEHTHJIb M TOTO K€ IMaMeTpa, YyTo U noABoasimas Tpyoa. [lonuBounbIit
KpaH dYalle BCEro pa3MElaloT B HUIIE [OKOJIBHOW YacTU HapyKHOM creHsl. [lon
KpaHOM Ha TpyOe B MOJBajie¢ MOXKET ObITh YCTaHOBJIEHA CIMBHas MpoOKa Ha pe3bde —



JUIsL ClMBa BOJABI W3 KpaHa Ha 3uUMYy. MOXHO Takke BMECTO MPOOKH MOCTaBUTh

OOBbIYHBIN BOAOpa300pHbIN KpaH. C HApYKHOW CTOPOHBI B MOJIMBOYHBIN KpaH-BEHTUIb

BBOPAYMBAIOT HEOOJIBIION OTPE30K TPyObl, PACTOUYEHHONW HA TOKAPHOM CTaHKE IO/

nutaHr. [lepen HacTynIeHHEM 3UMBI KpaH YTEIUISIOT M 3aKPBIBAIOT KPBIIIKOW CHAPYKU.
Ha puc. 7 noka3aHsl cCbUIOUHbIE 0003HAYEHUS ABYX Y3JI0B:

2 — BOJOMEPHBIi y3ei (puc. 8);

3 — HacocHas ycTaHoBKa (puc. 9).
BodoMepHbil y3en

B 3daHue

& 32

Puc. 9

2.2. AKCOHOMeTpHYecKasi CXeMa BOAONPOBOAA

AKCOHOMETPHYECKYIO CXeMY BHYTPEHHETO BOJIONPOBOIa B1 BEIOIHSAIOT BO
(bpoHTaNBHOM U30METpUH ¢ JieBoi cuctemoit oceit (puc. 10). ITo Bcem Tpém ocsim



pa3Mephbl OTKIAbIBAIOT 0e3 nckaxkenus. OiHa U3 oceit (0Ch y) UMEeT Yrojl HakjoHa 45°
K TOPU30HTY.
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Macmtab akconoMmerpuueckoit cxeMbl mpuHuMaroT 1:100 umum 1:200. Ha puc. 11
IIPUBEACHA AKCOHOMETPUYECKas cXeMa Boaonposoaa Bl s Bcero TpéxaTaxHOro
JIBYXCEKIIMOHHOIO 3/1aHus (Haw npumep). M B KypcoBoit paboTe 3Ty cXxemy 4epTsT A
BCETO J0Ma.

AkcoHoMempuyeckas cxema Bodonpoboda B1
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Ha akconomerpuueckoii cxeme Bl o0o3HauatoT Bce crosiku 3aaHus. [lonHOCTBIO
ClelyeT BBIYEPTUTH CaMblii YyAQJIEHHBIA OT BBOJA BOAONPOBOAA CTOSK (OH OyAeT
pacuétHbiii). B namem mpumepe 310 ctosik Ct Bl-1 (cm. puc. 11). Jlnga ocTanbHBIX
CTOSIKOB TIOKAa3bIBAIOT MX HIDKHIOI 4acTh W Mapky. Jlns crosika, M300pakEHHOTO
MOJIHOCTBIO, HAa BEPXHEM OJTa)XE€ BBIUEPUYMBAIOT B AKCOHOMETPUU KBAPTHPHBIC
TpyOONPOBOABI-OABOJIKM M BOJOMPOBOJHYIO apMmaTypy. Ha Humkenexamux sTaxax
MOYHO ITOKa3aTh JIMIIIb MECTO IPUCOEANHEHNS KBAPTUPHOU NMOABOAKU K CTOSIKY M JaTh
OTHOCHUTEIBHYIO BRICOTHYIO OTMETKY OCH MOJABOAKH (cM. puc. 11).

Ha BHyTpenneil BojmomnpoBogHoil cetu Bl nmomkHa OBITH yCTaHOBIIEHA 3amopHas
apmarypa (BeHTUJIH, 3aABMKKHN) B cooTBeTCTBUU € M. 10.4 u . 10.5 CHull 2.04.01-85.
[IpoBepbTe camocTosiTennbHO 3TH TpeboBanus CHulla no cxeme Ha puc. 11!

Ha axcoHOMeTpHuecKOl CXeMe YKa3bIBalOT TaKXKe CChLJIOYHBbIE 0003HAUEHUS Y3JI0B
(manpumep, 1, 2, 3 Ha puc. 11), nmameTpsl TpyOOIIPOBOJOB U XapaKT€pPHbIE BHICOTHBIE
OTMETKH (B CKOOKax — aOcomoTHble oTMeTKH). Lludppamu B kpyxkkax 0003HAYEHBI
pacyéTHple TOYKHM [UIl THAPABIAYECKOTO pacdy€ra BOJONPOBOAA, K KOTOPOMY



MPUCTYIAIOT MOCJE MOCTPOCHUS aKCOHOMETPUUECKO# cxeMbl Bojmonposoga Bl. lns 1-
ro pacu€THOro mpubopa yKa3blBalOT BBICOTHYIO OTMETKY (cM. puc. 11). B nannom
cllydyae OTMETKAa CMECUTENs U1l MOMKH yka3aHa 6,85 M, To ecTh Ha 85 cM BBILIE 110JI1a B
KBapTupe — 370 craHgaptHas Bbicota o CHull 3.05.01-85. Jlna npyroit apmatypsl
BBICOTY yCTaHOBKHU Haj nojom cM. CHulI 3.05.01-85.

2.3. 'mapaBanyeckuii pac4éT BOAONPOBOAA

Tabnuua rugpaBIuvYecKoro pacuéra BOAONPOBOIa MOKET ObITh BHIMOJHEHA C TOMOIIBIO
naketa Microsoft Excel 97 u aBTopckoit 3arotoBku Tabnauuibl. JIJisi BEITOJTHEHUS
pacuérta MmoxHO nepeiit B MediaCenter, MENKHYB MBIIIBIO IO CHHEH HAAITUCH
«Tabnuia rugpaBiueckoro pacyéra BoJIOMPOBOAa» (CM. BbIlie). MOXHO U
HEMOCPEICTBEHHO OTCIO/Ia 3aITyCTUTh PACUET (CM. HUXKE).

Lenpro ruapaBIMyYECKOro pacyéra BOAOINPOAA SIBISETCS ONPEAECICHUE BHYTPEHHUX
JIUaMETPOB TPYOONPOBOAHOM CETH M BEIMYUH MOTEPh HAMOpa MpU JABUKEHUH BOJIbI 110
3TUM TpyOomnpoBojaMm. BriGop Marepuana TpyO mnpousBoasaT no ykazanusm CHull
2.04.01-85. B HameM mnpumepe BbIOpaHbl TPYObl CTalIbHbIE BOJOTA30MPOBOIHbBIE
ommakoBauubie o ['OCT 3262-75%

Pacuér BeimonHstoT B cTporom cootBerctBuM co CHull 2.04.01-85. Pa36epém ero
Ha MpUMepe CXeMbl BOAONPOBOjAa Ha puc. 11. Bce HeoroBopeHHbIE HMKE OYKBEHHBIE
o0o3HaueHus cM. B puinoxenun 1 CHull 2.04.01-85.

Pacuér HaunHAIOT C omnpeneNeHNus] paCUETHOW JIMHUM CETH — IIYTH JBU>KEHUS BOJbI
BO BHYTPEHHEM BOJOIPOBOJIE OT y3ja MOJKI0UEHUs (KOJOa Ha HAPYKHOU CETH) IO
BBOJIYy, Jlajiee Mo TpyOONpOBOAY pa3BOJsAIIEH ceTH K HamboJsiee yAaIEHHOMY CTOSIKY U
BBEpX MO HEMY JI0 caMOi ynanéHHON U BBICOKOM BOJOPa30OpPHOM TOUYKH, HA KOTOPOM
cTaBsAT HoMep 1 B kpyxke (cM. puc. 11).

PacuéTHyto nuMHUI0O Ha akcoHOMeTpuueckoil cxeme Bl pa30buBaiOT Ha y4dacTKH,
KOTOpblE HYMEPYIOT MPOTUB JBHXKEHUS BOABl B MECTaX OTBETBICHUU TpyO OT
pacy€THON JNMHUU, TO €CTh TaM, I'J€ NPOUCXOJUT M3MEHEHUE pacxoJa BOAbI H3-3a
paszeneHuss MoTokoB. Toraa mpu TakoM pa3OMEHUM Ha KaKIOM PACUETHOM YYaCTKE
MEXAY JABYMSI COCETHUMH TOYKaMH-OTBETBICHUSAMH MO TpyOe MPOTEKAeT MOCTOSHHBIN
pacxon Boabpl. llocienHuii HOMEpP MPOCTABIAKOT B y3JI€ MOAKIIOYEHHUS BBOJAA
BOJIONIPOBO/Ia K HAPY>KHOMU ceTu (cM. puc. 11 — 310 HOMEp 10).

['unpaBnuyeckuit pacu€t BojonpoBoaa Bl Beimonssior B Tabnuunoi ¢opme. Ha
puc. 12 mpuBeneHa takas Tabimuua Al paccMaTpUBAEMOTro IMpUMEpa TPEXITAKHOTO
JIBYXCEKIIMOHHOT'O JKMJIOTO Joma. Tabmuily MOXXHO paccyuTaTh B Cpele IakeTa
Microsoft Excel 97 na xommnbrotepe — aiin Bl tabl.xls. Ilocie BBemeHus: cBoux
UCXOJHBIX JaHHBIX B TaOMuIy Haxo Ui e€ mepecuéra HakaTh (YHKIHOHATBHYIO
Kiapuiry F9.



Tabamia I'MIpaBIMYECKOIr'O pacuéTa Bomonposoza Bl

Vu-x I, M N P q¢,nlc d, Mmm V, Mm/c i 1+k, AH, ™
1 2 3 4 5 6 7 8 9 10
1-2 2.0 1 0.0078 0.20 15 1.13 0.322 1.3 0.84
2-3 1.1 2 0.0078 0.20 15 1.16 0.338 1.3 0.48
3-4 3.8 3 0.0078 0.23 20 0.73 0.092 1.3 0.46
4-5 3.0 6 0.0078 0.27 20 0.87 0.131 1.3 0.51
5-6 5.9 9 0.0078 0.31 20 0.98 0.165 1.3 1.26
6-7 6.9 18 0.0078 0.39 20 1.23 0.263 1.3 2.36
7-8 7.6 20 0.0078 0.40 25 0.82 0.087 1.3 0.86
8-9 2.9 29 0.0078 0.47 25 0.95 0.117 1.3 0.44
9-10 28.6 38 0.0078 0.53 32 0.65 0.040 2.3 2.64
CyMMapHEIE MOTEepM Hamopa XH, M 9.85
Puc. 12

[lepBoiif crosben TabaUIBl COACPKUT HYMEpaLMI0 PACUETHBIX YY4aCTKOB (CM. pHC.
11).

Bo 2-ii cronben Tabiuibl BHOCST JJIMHBI PACUETHBIX YYaCTKOB TPYOOINPOBOJIOB C
TOYHOCTBIO JI0 ICLIUMETPOB.

CronbGenr 3 Tabmuubl COAEPKUT YUCIO BoAOpa3z0opHbIX mpuOopoB N,
00CITy’KHBAEMbIX PACUETHBIM YYACTKOM.

B 4-m cronlue 3amar0T BEpPOSTHOCTH COBMECTHOTO JAEHCTBUSA mpubopoB P,
BBIYMCJICHHYIO JIJIs1 JaHHOTO 3AaHus 1o Gopmyne (3) m. 3.4 CHull 2.04.01-85.

B 5-m cronbue Excel 97 aBTOMaThuecku paccuMThIBa€T pacyETHBIA pacxojl
XOJIOJIHOM BOJIbI HAa y4acTke ¢C B Ji/C.

B 6-M cTonbue 3a1ai0T n0o100pOM BHYTPEHHUN AHMAMETP TPyOONpPOBOa TaK, YTOOBI
CKOPOCTh JBMXKEHHUS BOJBI B TpyOe V B 7-M cTonOIe monyyanack B untepsaie 0,9-1,2
M/c. Bo3MOXHBI HEOOJbIIME OTKJIOHEHHS V OT YKa3aHHOTO HHTEpBaja Haubosee
PKOHOMHMYHBIX cKopocTed. JlanHas pexomenpanus 3auMctBoBaHa y B.C. Kenposa
(1980 r.). Hanpumep, B mocienHeil cTpoke BMeCTO auamerpa & 25 MM OpuHsIT & 32
MM, TaK KaK CYIIECTBEHHO YMEHBIIAIOTCS IMOTEpPH HAmopa Ha BBOJE BOJOMNPOBOAA
(mpoBepbTE ITO Pacu€ToM, METKHYB JBAXKbl MBILIBIO MO TAOIUIIE).

B 8-M cTon011e aBTOMaTHYeCKH pacCYUTHIBACTCS THIPABIMYECKUN YKIIOH i, TO €CTh
OTHOIIICHHE JHMHEHHBIX MOTeph Hamopa K JJIMHE TpyOonpoBoaa (yAelbHbIE MOTEPU
Haropa).

9-ii cronbery Hao 3anoaHATh camoMy ¢ yuétom 1. 7.7 CHull 2.04.01-85.

B 10-m cronlue aBTOMAaTHYECKHM PACCUUTHIBAIOTCS OOIIME NOTepU Hamopa Ha
pacuy€THBIX YyYacTKax, a B UTOre BHU3Y JAHHOIO CTOJIOLA WporpaMma BBITAET
CyMMapHbI€ IOTEpU HAmopa Ha BCel pacuETHON JTMHUU CETH.

Tabnuiy MOXXKHO paclIupsTh WM CKUMATH MO KOJIUYECTBY CTPOK B 3aBUCUMOCTH OT
quclia pacYETHBIX YYaCTKOB. J{JIsl 3TOr0 UCHOJIb3yeTcs MpOCTasi ONepanusi KONUPOBAHUS
Meitisio B Excel 97. TlogpoOHocTu Takux aectBuil ¢ maketom Excel 97 moxxHO HalTH
B PYKOBO/JICTBAX MOJIb30BATEIS.

Ha sToM rumpaBnuueckuili pacu€T BHYTPEHHETO BOJOIPOBOJIA 3aKOHYEH, TAOJHMILY
BBIHOCSIT Ha JTUCT uepTexxedd B, a Ha miaHe moaBana (cM. puc. 7), akCOHOMETPUIECKON
cxeme Bl (cm. puc. 11), renmmane (cMm. puc. 5), y3ie MNOAKIIOYEHUS (CM. puC. 6),



BOJIOMEpPHOM y3ie (cM. puc. 8 ), HacoCHOW ycTaHOBKe (CM. pucC. 9) MPOCTaBIAIOT
paccuuTaHHbIE 3HAYCHUSI BHYTPEHHHUX TUaMETPOB TPYOOTIPOBOIOB.

2.4. ITonOGop BOIOMEPOB M HACOCOB

[HOJb0P BOJJOMEPOB

CuéTunku XOJIOJHOW BOABI (BOAOMEPHI) yCTaHaBIMBaIOT mo TpeboBanusm CHull
2.04.01-85 B KUIBIX 3JaHUSX B CICIYIONIUX MECTaX:

1) momoBO¥# BogoMep Ha BBOJIE BOJOIIPOBO/IA;

2) kBapTupHbie Bogomepsl BK-15 Ha moaBO KaX y CTOSIKOB B KBapTUpaX.

[Ton6op BogoMEPORB ciieayeT BBINOIHATH ¢ ucnoyib3oBanueM Ti1. 11 CHull 2.04.01-
85. Iokaxem 3TO Ha IpUMEpE.

Hpexcﬂe BCCTO OIIPCACIIAIOT CpCI[HanCOBOfI pacxonq XOJIOJHOM BOJIBI 3a CYTKHU qCT

®opmyny (9) CHulla 2.04.01-85 3anuiiem B Buje
c_ ¥ _ 4N
11 =7000-7 ~ 10007

Mo npunoxenuro 3 CHulla ans paccmatpuBaemoro 3manus 4. = 300- 120 = 180
n/cyt. Yucno xkuteneil ¥ nNpuHUMAaeM paBHBIM 4ucly npubopoB U = N = 38, coriacHo

npuM. 1 n. 3.4 CHulla. Torna
. 180-38
7100024
[Tocnennsis kononka ta6a. 4 CHulla Gbuta ucnpasiena usmenenuem ot 1996 r., uro

=0,29 (M’ /u).

HY’KHO YUHTBIBATh TIPH m07100pe Bogomepa. ITo Tadu. 4, conoctasiss ¢St = 0,29 m3/u ¢

AKCILTYaTallMOHHBIM PAacX0JI0OM BOJIbl, HAXOJIUM UAMETP YCIOBHOT'O MPOXOJa CYETUHKA
15 MM, TO ecTh IEpBOHaYaNBHO €ro Mapka nonydaercss BK-15 (Bogomep KpbUib4aThiit).
OtmeTuMm mnomnyTHO, uto nuamerpam 15-40 mm B Tabn. 4 CHulla cooTBercTBYIOT
KpblbuaThie Bogomepbl (Mapka BK-...), a nuamerpam 50 mm u Gosiee — TypOUHHBIE
BojomMephrl (Mapka BT-...).

ITIpoBepum BwIOpanHbIli cuéTunk BK-15 Ha mortepro Hamopa mo dopmyne (18)
CHul]a:

h=S-q°.

[lo wucnpaBnenHoit mnocneaHeil kononke Ttadn. 4 CHulla Beamuuna S = 14,5
M/(11/c)2. PacuéTHBI CeKyHIHBIA PacXo/ BOBI ISl 34AHUS Y)KE PACCUNTAH B TAOIAIE .
D10 pacxoja Ha BBOJE BojomnpoBoja (yuactok 9-10) g = 0,53 ni/c. Torma nmorepst Hamopa
Ha JJOMOBOM BOJIOMEpEe

h=14,5-0,53> =4,07 .

[loTeps namopa Ha KpbuibuaToM Bogomepe BK-15 He mpeBbimaer 5 MeTpoB, 4TO
pa3pemieHo u3MeHEHHON pepakumeit m. 11.3 CHull 2.04.01-85. Iloatomy nnst Bcero
3nanus nogooOpan Bogomep BK-15 (momoBoit Bogomep). BogomepHsliit y3emn cM. puc. 8 .

KBaptuphubie Bonomepsl npunumaem Toxke BK-15. [Totepst Hanopa Ha KBapTUPHOM
BoZioMepe (MCTONb3yeM pacxo] ydacTka 3-4 TaOaullbl THAPABINYECKOTO pacuéra )

h=14,5-023"=0,77 .

ITo tabn. 4 CHulla naxonum s BK-15 mMunumansaeiii pacxoa Boasl (0,03 m3/g
)/3,6 = 0,0083 5/c. B xBapTtupe Ha ydactke 3-4 pacxon g = 0,23 n/c (cM. Taba. ), 4TO
6osbiie MUHUMaTBLHOTO U BK-15 MoXeT ObITh NPUHST Kak KBAPTUPHBINA BOJIOMED.



TTOJIBOP HACOCOB

[IpoekTpoBaHKE HACOCHBIX YCTAHOBOK OCYILIECTBISIOT B COOTBETCTBHM C T 12
CHulI 2.04.01-85. IIpoumatocTpupyem 3TO Ha MpUMEpE.

B coorBetrcTBuum ¢ 1. 12.7 u n. 12.9 CHulla nacoc mogbupaercs mo MakCUMaJabHOMY
CEKYHJHOMY pacXoAy Bojsl ¢ (3T0 pacxon Ha BBoze B, To ectb yyacTok 9-10 Tabn. ) u
TpebyeMoMy Haropy Hacoca H,.

Buauane mepesenéM ¢ = 0,53 n/c B M3/4, TO ecTh HaiméM momauy
(TpoU3BOUTENBHOCTH) HacOCa 10 PACXOAY:
g=0,53-3,6=191 (a’/u).
Takum oOpazom, mopada (MPOU3BOAUTEIBLHOCTH) HAcoca JOJKHA ObITh HE MEHee
1,91 (]l/l3/ y).

[ToTpeOHBI HanOp Ha BBOJE BOAONPOBOJA JOJKEH OBITh

H =H +XH+h

mp geom dom.6

+h, +H /-
riue
ngom — reoMeTpuueckasl BbICOTa OT OTMETKH OCH Hapy>KHOH TpyOwl Bl 10 oTmeTkH

HanOoJsiee BBICOKOPACIION0XEHHOTO BOAOPa300pHOTro yCTpokicTBa B 31aHuu (1-ro Ha
pacy€THON JTMHUU CETH); €€ MOXKHO IOJCYUTATh MO0 aKCOHOMETPUYECKOU CXeMe ,
Hanpumep, ngom= 3,9+ 6,85=10,75 m;

*H — cymmapHbIe TIOTepU Hamopa BO BHYTPEHHEM BOOIpoBoje Bl; mpuHHMAOT 1O
Tabuie ruapaBiIndeckoro pacuéra IH = 9,85 u;
hdom.e — TMOTEPU HAIIOPA HA IOMOBOM BOJIOMEPE, /)0y ¢ = 4,07 M (cM. BbILLIE);

hyg. ¢ — TOTEPHU HANIOpA HA KBAPTUPHOM BOJAOMEPE, /g ¢ = 0,77 m (CM. BbILIE);

Hf — cBoOoaHblii Hamop Mg BOAOPA30OpPHOrO YCTPOMCTBA MNPUHUMAIOT IO
npunoxennto 2 CHull 2.04.01-85, nanpumep, st cmecurens Mok He = 2 wu.
Takum oOpa3om, MOTPEOHBII HAMIOP HA BBOJIE BOJOIPOBOIA

Hmp =10,75+9,85+ 4,07+ 0,77 + 2 =27,44 m.
CpaBHUM €ro ¢ HauMEHBUIUM TapaHTUPOBAHHBIM HANIOPOM B HAPYXKHOH ceTu

BOJIONIPOBOJIa (CM. UCXOJIHbIE JAaHHbBIC ) Hg = 15 m , KOTOpBII TOXKE OTCUUTAH OT OCHU

Hapy>kHOro BojorpoBojaa Bl. Tak kax Hg MeHbIne, yeM [, , To Bojga HE CMOXKET

MoCTynaTh 3a CYET Hamopa B HapyxkHOW ceth Bl Ha BepxHUE S3Taxu 37aHUS.
CrnenmoBaTenbHO HYKEH HACOC IS TTOJAKAYKK BOJIbl. TpeOyeMblii Harmop Hacoca

Hp= Hmp— Hg =27,44 15 =12,44 m.

C yuérom HaiiieHHbIX BeqnuuH ¢ = 1,91 M3/94 u Hp= 12,44 m 1o karajgoram

CIIpaBOYHUKAM IMoJ0uparoT Hacoc. Hanbosee mupoko /i 31aHUN MPUMEHSIOT HACOCHI
KOHCOJIbHBIE IIEHTpoOexkHoro THna. [ BeIOOpa Hacoca MOXKHO MCIOJIB30BaTh pucC. 13,
3aumcTBOBaHHBIN n3 kHUTH [1.I1. [lanerynosa u B.H. Mcaesa (1991 r.).



Puc. 13

Taxum oOpasom, BeiOpan Hacoc 1,5K-8/18. Ero mapka pacuimdpoBbiBaeTCs Tak:

1,5 — MOITHOCTB 3JCKTPOIBUTATENS B KBM;

K — Hacoc KOHCOJBHOTO THIIA, TO €CTb OH COCIUHSETCS C DJICKTPOJBHraTEIeM
KOHCOJIBIO;

8 — mozaava (IPOM3BOJUTEIBHOCTD) HACOCA ¢ B M3 /u;
18 — nanop Hacoca Hp B u.

KonnuecTBo HacOCOB B HACOCHOM YCTaHOBKE JOJDKHO OBITh HE MEHEE JIBYX: OJUH
pabouuit u Apyroi pezepBHbIA. ITU TpedboBaHus uznoxensl B CHull 2.04.02-84, ri. 7.
HacocHyto ycTaHOBKY JUJIs1 pacCMaTpUBAEMOI0 3/IaHUS CM. puC. 9 .

ITonGopoM BOJOMEPOB U HACOCOB 3aKaHUYMBAETCS pacuéTHasi 4acThb 110 BOJOIPOBO/Y.
Pacuétel mo mom0Oopy BOJOMEpPOB U HACOCOB B KPAaTKOM BHUJE BBIHOCAT Ha JIUCT.
OcTanbHOM MepevyeHb YepTexeil Mo BOAONPOBOAY CM. B

2.5. CocraBienne cnenpuKaAuy HA BOAONPOBOJ

Crneundukanus o60pyoBaHus cucteMbl BogonpoBoaa Bl — 3to tabnuua,
coJieprKalias nepevyeHb TpyooIpoBoAOB, 000pyn0BaHus, U3aenuil u neraineit Bl aus
Bcero 3aanus. Pasmepsl cenudukanuu npuauMaroT cranaaptasie no 'OCT 21.101-
97. llpumep crieundukanuu st BHyTPEHHET0 BOJOMPOBO/IA HAILIETO 3/1aHMs TTOKa3aH
Ha puc. 14.
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B nannoit cnenudukanun aBa tuna cmecurteneit: misg moek (CM-MJIIIBA) u o6mmit
11t BaHHBI U ymbiBasibHUKA (CM-BY JIPHILN) ¢ qymeBoii ceTkoi Ha THOKOM IIJIaHTe.
Ha nucre cnenndukannio 4epTsaT CTPOro Mo ykazaHHbIM pazmepam (cMm. puc. 14). B
MEPBOM CTOJIOIIE YKa3bIBAIOT MAapKy WM MO3UIIMIO TpyOBl, 000pyaoBaHusi. Bo BTopom
ctonb1e «O6o3HaueHue» BouckiBaroT ccbliky Ha ['OCT, kartamnor, npeanpusitue-
u3rotosurenb. B cronlue «HaumeHnoBaHue» NUITYT HAa3BaHUE U3EIHS, 000PYAOBAHUS
WM npubopa, 3aTeM — ero MapKy Win xapaktepuctuky. B cronbue «Koi.» yka3siBaroT
KOJIMYECTBO MOIITYYHO WM B METpax, MPUUEM KOJIUYECTBO B METpax (0OBIYHO s
TpyO) NOMOJHUTENHFHO OTOBapUBAIOT B MpUMeUYaHuu (mociaeanui cronbeir). B cronOue
«Macca ef1., KI» yKa3blBalOT Maccy OAHOT0 U3AeNus (€CIu KOJIUYECTBO MOMITYYHO) WU
1 moroHHoro Metrpa TpyObl (eciii X KOJIMUECTBO AaHO B MeTpax). CBeJeHus o0 Macce
MPUHUMAIOT MO CIPAaBOYHUKAM M KaTajoram u3zeiauil u obopynosanus. Maccy
MOTOHHOT'O METPa CTaJbHBIX BOAOTA30MPOBOIHBIX TPYO MOKHO BBIIIUCATH U3
cootBeTcTBYtOMIEro 'OCTa. «["OCT 3263-75. TpyOsl cTainbHbIe BOJOTa30IIPOBOIHBIC)

3. MIPOEKTUPOBAHUE KAHAJIU3ALIUU 3/IAHUSA
3.1. Bbi0op cucteMbl M pa3padoTKa cXeMbl KAHAJIU3AUN

CucremMy BHYTpEHHEH KaHAIHM3AINH JIJIsl pACCMATPUBAEMOTO 37]aHHs BBIOUPAIOT
coriacHo nonoxenuit CHull 2.04.01-85 (cm. B MediaCenter Lotus Notes). B kypcoBoit
paboTe B y4eOHBIX IENSAX MOXKHO OTPaAaHHYUTHCS JIUITH pa3pad0TKON OBITOBOH
kaHanuzauuu K1.

PazpaboTka cxeMbl BHYTpEHHEW KaHaIW3allMd OCYIIECTBISACTCS TMOATamHoO. B
JAHHBIX METOJMYECKUX YKAa3aHUSX PACCMOTPEH MPHUMEP MPOSKTUPOBAHUS KaHAIN3AINH
K1 anis xumoro TpéXaTaKHOTO IBYXCEKIIMOHHOTO 3[aHUS C TEXHUYECKUM TIOMIOIBEM U



IUIOCKOW KpOBJEH (MCXOAHbIE JaHHBIE JUIsl MPOEKTUPOBAHUS CM. BbIlE). TpyObl
NPUHATHl YYT'YHHBIE KaHaJTU3alMOHHbIE pacTpyOHble nuamerpoM & 50 MM u & 100 mm
no ['OCT 6942-98.

BHauane Ha mjaHe 5STaka HAHOCAT KaHAJIW3alMOHHBIE CTOSKM, K KOTOPBIM
MPUCOEIUHSIOT OTBOJAHBIE TPYOOIPOBOJIBI OT CAHUTAPHO-TEXHUYECKUX TpuOopoB. s
ATOW MLEeMM MOXHO HCIOJIb30BaTh OTTUCK C IUIAHOM 3Ta)ka CEKIMH, HO JIydlle
MepPEeUepTUTh €r0 B TOHKUX JIMHUAX, TaK KaK Oy/leT He apXUTEKTYpHbIN MJIaH CEeKLHHU, a
IUIaH C WHXEHEPHOW CEeThI0 KaHAIM3allUW, TJI€ TOJICTBIMU OCHOBHBIMHU JIMHUSIMU
HAHOCAT TOJBKO  KaHanu3amuio. KBapTupHble  OTBOJsAUIME  TPYyOBl  3a1al0T
KOHCTPYKTHBHO (0e3 pacuéta) nuamerpom & 100 MM oT yHuTazoB ¢ ykjaoHoM 0,02 u
auaMeTpoM & 50 MM OT MOEK, YMBIBAIbHUKOB U BaHH ¢ yKJIoHOM (,035.

B pe3ynbTare momyyaror miaH staxa cexkuuu ¢ cetsimu K1 B macmrade 1:100 wiun
1:200, npumep nokazaH Ha puc. 15.

[naH 3maxa cekyuu ¢ cemamu K1
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CTOsIKM HAHOCAT KPYMHBIMM TOYKAMU W KaXXJIOMY U3 HHUX IMPHUCBAUBAIOT MapKy,
Hanpumep, Ct K1-1 (cm. puc. 15). KomnuecTBo kKaHAJIM3alIMOHHBIX CTOSIKOB MOKHO
MIPUHUMATh PABHBIM YUCIY BOJOMPOBOJHBIX U Pa3MECTUTh WX PSIJOM C HHUMH, B OJTHO
MOHTa)KHOE OTBEPCTHE B IIUTE MEPEKPBITUS. DTO COOTBETCTBYET TpedoBanusM CHull
3.05.01-85 (cm. B MediaCenter Lotus Notes).

OcoOeHHOCT, MOHTa)Ka KaHaJW3allMd COCTOMT B TOM, 4YTO €€ coOuparoT ¢
pacTpyOHBIMH COCIMHEHUSMH, a TIOBOPOThI TPpy0 © OOKOBBIE MPUCOCAUHEHUS
yCTPaWBaAIOT C MOMOIIBI0 (acOHHBIX neranieid. st mpopaboTKu 3TOM 0COOEHHOCTH B
KypcoBO# paboTe Haj0 BeIYepTUTh B Maciitade 1:50 wiu 1:100 pparmeHT maHa staxa
c cetbto K1, mpumMep koToporo nokasas Ha puc. 16.
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Ha ¢parmente 1 (cM. puc. 16) kpome cTosika 0003HauY€HbI TPYOBbl U (PacOHHBIE
netanu K1 u3 uyryna no 'OCT 6942-98 (cm. B MediaCenter Lotus Notes):

- TpyOa 4yryHHas KaHaJIU3al[MOHHAs C BHYTPEHHUM JuameTrpoM 50 MM U JJIMHON
1000 MM, e€ mapka TUK-50-1000 (cm. cnerudukanuio obopynoBanus K1 );

- tporHuk npsamou TII-100x100, ycranoBnen Ha crosake Ct Kl-1 ngna
MPUCOEIMHEHNS OTBOSIIETO No3TaxHoro Tpyoorposoaa K1 B ypoBHe nona;

- matpy6ok I1-100-250 nuamerpom 100 mm u qumuHOM 250 MM;

- TpoitHuk nipsimoit nepexonnou TIIP-100/50x100 auamerpom 100 MM, y KOTOpOTO
O0okoBoe oTBeTBIIeHHE nuameTpoM 100 MM mpenHa3HA4eHO Il MPUCOEAMHEHUS
YHHTAa3a, a B CTOPOHY BaHHBI 00palli€H pacTpyO Al MpUCOeAUHEHUS TPYObI TUaMETPOM
50 MmMm;

- Tpoiinuku npsimbie TII-50x50 (2 wmT.): OAWH B TOPU30HTAIBHOW IMJIOCKOCTH JIJISt
npucoenuHeHus cudoHa BaHHBL, a JAPYrod B BEPTUKAIBHOW IUIOCKOCTH IS
MPUCOEIUHEHNUS CU(POHA YMBIBAIbHUKA,;

- matpy6ok I1-50-400 nuamerpom 50 mm guHOM 400 MM pacmoyiOKeH MEXKAY
TPONHUKAMU;

- xoneHo K-50 nuametpoM 50 MM CIY>KHUT JUIsl TIOJCOSAMHEHUs CU(OHA KYXOHHOU
MOMKH.

CrnenyromuM 1IaroM MpPOEKTUPOBAHUS KaHAIM3ALUU 3JaHUs SIBIETCS pa3paboTKa
reHriana ydactka ¢ ceramu Kl1. Ilpumep cm. puc. 17, rae xk pa"ee pa3paboTaHHOMY
BBOJy BOJIONpPOBOAAa J00aBjeHa JBOpOBas KaHaJU3allMOHHAasg CETb C TpeMms
CMOTPOBBIMH KOJIOIIAMHU.
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Jlanee mpu TPOEKTUPOBAHUM CTOSIKM MEPEHOCAT Ha IUIaH IOJBajia COIJIaCHO X
PACIIONIOKEHHIO Ha TUIaHE 3Taka CEKIMH M MPOU3BOMIAIT TPACCHUPOBKY KOJUIEKTOPOB H
BBITTYCKOB KaHanu3aiuu. [IpaBuiia ycTpoiCTBa BBIITYCKOB M3J0KEHBI B 1. 17.28 u 1.
17.30 CHull 2.04.01-85 (cMm. B MediaCenter Lotus Notes). B 3KHJIBIX JJoMaX MPOEKTUPYIOT,
KaK MpaBUJIO, OJJMH KaHAJIM3allMOHHBIA BBIMYCK Ha cexkuuto. [Ipu 3ToM Hamo oOpamiaTh
BHMMaHUE, YTOOBI BHITYCK KaHAJIM3AIMK U BBOJ BOJOIPOBOJIA HAXOJWINUCHh HE OJMKE
1,5 MeTpoB B CBeTy IMpu MapajuleIbHOM HUX pacnojiokeHuu. llpu mnepeceyeHuu
TpybornpoBogoB Bl u K1 pacctosHue MeXay HUX CTEHKaMU IO BEPTUKAIU B CBETY
TOJKHO OBITh HE MEHEE:

— 0,4 metpa, ecnu Bl naxonutcs Beiie, yem K1;

— 0,5 metpa, ecnu Bl naxonurtcs Huxke, uem K1.

ITpumep nnana cekuuu noasaia ¢ cerbto K1 nmokasan Ha puc. 18.
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Kananu3ammonHas ceTh B moABaie (cM. puc. 18) momkHa OBITh IPOJIOKEHA C YKIOHOM B
cTopoHy BeITycka. Kananuzanuonneie Tpyos! K1 ycTanaBiuBarot ¢ 3a30pom 20 MM OT
CTEHBI I Y00CTBA 3a/ICJIKU pacTpyOoB (Harpumep, KAOOJIKOMH).

3.2. AKCOHOMETPHYECKAas CXeMa BHYTPeHHEeH KaHAJIN3aluU

AXCOHOMETPHUUYECKYIO CXeMy BHYTpeHHeH kaHanmm3anuu K1 BBIMOTHSIOT BO
(GbpoHTANBHON N30METPUH C JIEBOM cucTeMol ocelt (cMm. puc. 10). ITpu 3ToM MOKHO
OTPaHUYUTHCS OTHON CEKIIMEH 3aHMsl.

ITpumep akconomeTpun K1 nokaszan Ha puc. 19.
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Axconometputo K1 B KypcoBoii paboTe 10CTaTOYHO MOKa3aTh HE BCIO, & BEIYEPTUTH
MOJIHOCTBIO KaHATU3ALUMOHHBIA CTOSK, JAJII KOTOPOTrO MMeeTcss PparMeHT IjIaHa dTaxa
cetbto K1 (pparment 1). C 3TUM CTOSKOM HaJ0 IMOKa3aThb KaHAIM3ALMOHHYIO CETh B
TEXMOAMNOJIbe (MOIBaJIe) W BHIMYCK J10 mepBoro cmoTpoBoro kojoamna KK1-1 (cm. puc.
19).

Ha crosike mnosTakHble OTBOJABI W CAHUTAPHO-TEXHUUYECKHE MPUOOPHI MOXKHO
BBIYEPTUTH JIMIIb JI1 BEPXHETO 3Ta)a, NPUUEM, €CIIM YEPTEK 3arpOMOKIAECTCS, TO UX
M300paKEeHUs MOKHO MyHKTUPHOM JMHHUEHN nepeHecTy Ha Onmxkaiiiiee cBOOOIHOE T0JIe
yeprexa, kak nokazaHo Ha croske Ct Kl-1 na puc. 19. Ha nHmwxkenexammx sTaxax
JOCTaTOYHO YKa3aTh TPOMHHMKW WIIU MpPSIMbIE KPECTOBHMHBI — (haCOHHBIC AETalu JJIst
MPUCOEIUHEHUS TMOATAXKHBIX OTBOJSALIMX TPYOOMPOBOAOB K CTOSIKY (Ha puc. 19 Ha
crogkax Ct K1-1 u Cr K1-2 noka3zansl npsmsbie Tporinuku TII-100x100).

PeBusuu P-100 yctanosiiensl Ha cTosikax coryacHo m. 17.18 CHull 2.04.01-85 (cwm.
B MtdiaCenter). IIpouncTku nepen BbITyCKaMH Y HAPY>KHOU CTEHBI B HAllleM MpUMEpe
coOpanbl u3 npsMbix TporHUKoB TII-100x100 ¢ mpoOkaMu-3araymKamMu, XOTs 3TO He
€AMHCTBEHHO BO3MOYXHOE pEIICHHE — MOKHO ObLIO Obl MOCTaBUTh CTaHAAPTHHIE
npounctku 1Mo ['OCT 6942-98 (cm. B MediaCenter Lotus Notes). Illar nmpouuctok
npuHUMaroT 1o 1. 17.24 CHull 2.04.01-85.

BenTunsauusa crosika U yCTPOMCTBO BBINYCKA, MMOKA3aHHBIE HA aKCOHOMETPUYECKOU
cxeme K1 (cm. puc. 19), ¢ HeOOXOIMMBIMU BBICOTHBIMU OTMETKaMH Ha3HA4Y€HBI C
y4€TOM TMOJOXKEHUN, pacCKa3aHHbBIX B JIEKUIMOHHOM Kypce. Ilpu mocraHoBke
BAKYYMHBIX KJIalaHOB BBIBOAUTH CTOSK HaJ KPOBJIEW HE HYXKHO (B HAIleM IpPUMEpE
TaKOM KJIalaH He MPUMEHEH ).

IlosicHnM, Kak OIpeaeneHbl BHICOTHBIE OTMETKH Bbiycka K1-1 Ha puc. 19. Bnavane
orpejieieHa OTMETKA JIOTKA BbIMyCKa Y HApYKHOU CTeHBI 3/aHud. ['myOuHa 3amoskeHust



OT TOBEPXHOCTH 3€MJIM JI0 JIOTKa TPyObl B 3TOM MecTe npuHsAta Ha 0,3 M MeHblIe
riyOuHbl pomep3anus rpyara 2,1 m, to ectb 2,1 - 0,3 = 1,8 meTpa cornacuo m. 4.8
CHulI 2.04.03-85 (cM. B MediaCenter). Ilo renrmmany aOcoifoTHasE OTMETKa 3eMJIU
okoio 31aHusg 99,10 M CcoOTBETCTBYET OTHOCHUTENBHOW OTMeTKe -0,900 M, Tak Kak
OTHOCHUTEJIBHBIM HOJIb (IIOJI TIEPBOI0 3Taka) uMeeT abcomotHyro otMeTky 100,00 (cwm.
BbIlIEe) — A3TO BhIuKcieHo kak 100 - 99,1 = 0,900 u npucBoeH 3HAK MHUHYC OTMETKE
HUKe Hyls (mona l-ro sraxka). Toraa mpu riryOMHE 3aj0KE€HUS JIOTKA BBITyCKa Y
Hapy>XHOU cTeHBI 1,8 M OoTHOcHUTENbHAsE OTMETKa JioTka Ooyner -0,900 - 1,800 = -2,700
M, UTO Y MOKa3aHO B HayaJie BhINIyCKa Ha puc. 19.

Jlanee npuHsTa JJIMHA BBITYCKA 5 METPOB OT MPOYMCTKHU A0 CMOTPOBOIO KOJIO/IIA 11O
pekomenaarusam . 17.28 CHull 2.04.01-85 (cM. B MediaCenter Lotus Notes). Ykion
BbIycka auamerpoM 100 mm npunsT 6e3 pacuéra 0,02 mo n. 18.2 CHull 2.04.01-85.
[lonmyTHO OTMETHUM, YTO Ha 3Ta)Kax AJId Y4aCTKOB TpyO nuameTpoMm 50 MM YKJIOH TakKxkKe
npuHAT 6e3 pacuéra paBHbiM 0,035, a s 100 mm — ykion 0,02 (cm. puc. 19).

YMHOXXEHHEM YKJIOHA Ha JIJIMHY TOJIy4YeH Iepemnaj jJoTka Beimycka 5*0,02 = 0,1 m.
[ToaTOMy OTMETKa BBIITyCKa OKOJIO KoJIoAIa noka3ana -2,800 M (cm. puc.19).

Breimyck K1-1 nomxken ObITh npucoeAMHEH K IEpBOoMYy cMoTpoBoMYy Kooy KK1-1
cnocoboM 'mienpira B IIENBITY", TO €CThb C COBMNAJCHHEM BEPXOB TPYyO pa3HbIX
auameTpoB. [leno B TOM, YTO JBOpOBas KaHAJIMW3AIMOHHAS CETh — 3TO YK€ Hapy)KHas
cethb. [loaTomy cornacHo 1. 2.33 CHull 2.04.03-85 (cm. B MediaCenter) HauMeHBITU N
auametp 31oit cetr 150 MM, 4TO U PUHATO y HAC B BUjAE kepamuueckux Tpyo nmo 'OCT
286-82 (cM. manee Ha mpoduie ABOPOBOM kaHamuzanuu). [loaToMy JOTOK HEpPBOrO
konoaua KK1-1 6yner Ha 5 cM HMKE JIOTKA BBIMYCKa M3-3a HECOBMAJICHUS TUaMETPOB
TpyO Bblmycka u ABopoBoM cetu 150 - 100 = 50 mm. OTHOCHUTENbHAST OTMETKA JIOTKA
konoaua KK1-1 monmydena -2,850 m (cMm. puc. 19), 4To cooTBETCTBYET abCOIIOTHOMN
ormetke 100 - 2,85 = 97,15 M. AGcoroTHasE OTMETKa JIOTKa mepBoro kojoxAmna 97,15 m
MCII0JIb30BaHa Jiajiee B TaOJIMIIEe THAPABIMYECKOr0 pacyéTa IBOPOBOM KaHAIU3AIUU

Jlpyrue oTMETKH rOpU30HTAIBHBIX YYacTKOB Ha akcoHoMeTpuueckoi cxeme K1 (cm.
puc. 19) HazHayeHbl C Y4YE€TOM YKJIOHOB M JUIMH TpyO, a TaKXKe TOJIIHUHbI
MeXAy3TaxHoro nepekpbitust 0,3 M 1 ynodbcTBa cOOpKU pacTpyOHBIX TPYOOIIPOBOIOB.

ITocne mocTpoenus akcoHoMeTpuueckoil cxembl K1 cocTaBisioT crenudukaiuio
000pyAOBaHUs CUCTEMBI BHYTPEHHEN KaHAIU3AIMKH , KOTOPYIO BBIHOCST Ha JIUCT.

3.3. CocraBieHue cienuPUKANMHA HA KAHAJTU3AIUIO

Crneundukanuio ais BHyTpeHHer kananuzauuu K1 cocTaBisior o Takoil e
dbopwme, uto u cnienudukanuio 1 Bl (cMm. Bbime).

B cnetmdukanuu K1 obopynoBanue, TpyObl U (hacOHHBIE A€Tald OOCUUTHIBAIOT JJIs
Bcero 31anus. B Hamem npumepe rpada xonuuectBa «Koi.» 3amonHeHa mo yeprexam,
MpUBEAEHHBIM Ha puc. 15, puc. 16, puc. 18, puc. 19.

Crnenyer OTMETHTB, UTO B IpUMepe criennpukanuu Ha puc. 20 npecTaBieHbl HE BCe
BO3MOXHBIE TPpyObl WM (pacOHHBIEC AeTanu U T.1. B cBoell KypcoBoil pabore cTyAeHT
JOJDKEH HayduTbhcsl MOAOHMpaTh oOopyloBaHWEe, TpyObl W (acoHHbIE JIeTaiu
NPUMEHUTENIBHO K CBOMM deprexkaM, noib3ysick ['OCTamu.. KommyectBo Tpyd U
MPOYEro B crielu(PUKalUy BCETJa YKa3bIBAIOT JIJIsl BCETO 3AaHUs.

JlaHHble 1O KaHAJIU3AMOHHBIM TpyOaM U (hacoHHBIM AeTaisaM B cnenudpukanuu Kl
npuHATH 10 «['OCT 6942-98. TpyObl UyryHHbIE KaHAJM3AIIMOHHbIE U (DPACOHHBIEC YACTHU
K HUM.



3.4. I'mapaBian4yecKuil pac4éT 1BOPOBOI KAHAJIM3ALMH U MOCTPOEHUE eé
MPOJ0JbHOI0 PO duis

[enpro ruapaBInyeckoro pacuyéra JABOPOBOM (BHYTPUKBAPTaIbHOM) KaHAIU3aLUU
K1 sBasieTcst onpezesieHre BHICOTHBIX a0COJIIOTHBIX OTMETOK M YKJIOHOB JIOTKOB TPYO i

IpH HaWJEHHBIX PAacXojax CTOYHBIX BOJ ¢S M 3amaHHBIX 10 pexomengamusam CHull
2.04.03-85 pmamerpax TpyO d — dYaCTO HCIONB3YIOT KEPAMHUUYECKUE TPYOBI C
HAaMMEHBIIUM BHYTpeHHUM quamerpoM 150 mMm. HalineHnHsiil ykioH TpyO 0oKeH ObITh
TakKUM, 4YTOObI O00€CNEeYUTh OTBEJACHHE CTOYHBIX BOJ CAaMOTEKOM TMpPU HEMOJIHOM
3aMOJHEHUN TOTOKOM CEUYEHHUsI TPpyObl — TaKoe JABM)KCHHE MKUIAKOCTH Ha3bIBAIOT
0e3HaMOPHBIM MM CO CBOOOIHOM MOBEPXHOCTHIO.

I'unpaBnuueckuit pacu€t K1 BeimonHsor B coorBercTBUM ¢ TpeboBanusimu CHull
2.04.03-85 (cm. B MediaCenter). Bce HeoroBopeHHbIE HUKE OYKBEHHbIE 0003HAUCHUS
BenuuMH pacuugposansbl B npuioxkenun 1 CHull 2.04.01-85 (cm. B MediaCenter).

Pacuér noscHuM Ha nmpumepe JABOPOBOM ceTH, U300pakKEHHON Ha TeHIUIAaHE Ha PHC.
17 . VMeem [Be NMKTYIOIIME TOUKHW: BEPXHIO M HIKHIONW. BepXxHeill MUKTyromen
TOYKOM sIBIIsieTCS a0CcoMtoTHAst oTMeTKa JoTka kojoarna KK1-1, kotopas Obuia HalieHa
IIpU TOCTPOCHUM akcoHomeTpuueckor cxembl K1 w paBra 97,15 M. Hwxnei
JTUKTYIOIIEH TOYKOW SIBJISETCS OTMETKA JIOTKAa TPYObl YJIMYHOrO KaHAIM3ALMOHHOTO
koJuiektopa B konoaue KK1-3, koTopyro NpUHUMAIOT 110 MHAWBHUAYAJIbHOMY 33/IaHUIO.
B namewm ciyyae ona paBHa 94,30 m (cM."HUcxonHbie faHHBIC IS POSKTUPOBAHUA" ).
Cetb nBopoBoil kananuzauuu ot konoaua KK1-1 k konoany KK1-3 Hano nponoxurs ¢
YKJIOHOM TaKUM 00pa3oM, 4TOOBI BEpX TPyObl COeIMHUTEIbHOM BeTkH y Kojoaua KK1-
3 He okazajics HUXKE BepXa TpyObl YIMYHOTO KOJIJIEKTOPA, TO €CTh HE HUKE "IIeNbIra B
mensiry"” (06 3ToM crocode COeAMHEHUS CM. B JIEKIIMOHHOM Kypce).

IIpu ruapaBnmueckom pacuére Kl ¢ yu€étom CHull 2.04.01-85 BBOAsTCH
CJIeIyIOIIMe OrPAHUYEHHUS 110 CKOPOCTU V, HanoJHeHuto H/d v yKJIony i:

0,7 <V <4, v/
0,3 < H/d < 0,6;
1/d <i<0,15,

rne d — B MM. Ilpu BeImoHEHUH pacuéTa HEOOXOIUMO CIEANTh, YTOOBI ATH BEITHUNHBI
HAXOJMJIUCH B BBIIIICYKa3aHHBIX HHTEpPBajax.

['unpaBnuueckuit pacuér Kl ymo6Ho Bectn B TabnuyHoit Qopme. Tabnuua
THIIPABINYECKOTO pacuyéTa JBOPOBOM KaHAIW3allMd MOXXET OBITh BBIMOJHEHA C
nomorbio makera Excel 97 — ¢aiin K1 _tabl.xls.

Tabauila I'MAPaABIMYECKOI'O pacuYéTa OBOPOBOM kKaHanmsaumum Kl

Yu-x L, | N P g5, 1 g% | 4, |u/al v, i z, |ABc.oTm.snoTKa,M
M a/c|a/c| mm M/C M |B Hauane |[B xoHLe
1 2 3 4 5 6 7 8 9 10 11 12 13
KK1-1.KK1-2 | 18| 24 [0.0144] 0.8 2.41150]10.3]10.5510.008|0.14 97.15 97.01
KK1-2.KK1-3 | 20| 48 [0.0144] 1.2 | 2.8]150]0.3]10.63[10.010(0.20 97.01 96.81
Puc. 21

IlosicHuM BBIUMCIICHUE OTACIbHBIX CTOJI6I_IOB Ta6HI/ILIBI.



Bo 2-if cTon6er] 3aHOCSAT PacCTOSIHUS MEXIY OCSAMH COCEIHUX KOJOIUEB, KOTOPhIE
OepyT ¢ TeHIUIaHa, IiaHa cekiuu noasaia ¢ cetbto K1 u akconomerpun K1

CronbGenr 3 Ttabnumbl Ha puc. 21 COAEPKUT YMCIO CAHUTAPHO-TEXHUUYECKHUX
npubopoB N, obciyxkuBaeMbIXx pacu€THbIM yyacTkoM cetu K1. IlosicHum onpeneneHue
N na npumepe ydyactka KK1-2...KK1-3 (cm. renmian Bbimie). CTOKH Ha 3TOT y4acTOK
noctynaiT ot Bbilycka K1-2 u cocegnero yudactka KK1-1...KK1-2, xotopsiii Oepér
ctoku oT Beimycka K1-1. B Hamiem mpumepe KakIblii BBITYCK OOCITYKHBAET CEKILHUIO
TPEXATAXKHOTO 31aHus. B kaxmoi cexuuu (CM. IiiaH 3Taxka cekuuu ¢ cetsmu K1 Beire)
uMeercs ABa crtoska. Yucio npuOopoB (yHUTA30B, BaHH, YMBIBAJILHUKOB U MOEK) Ha
ATa)xe cekiuu paBHO 8§, moatomy s ydactka KK1-1..KK1-2 N = 8*3 = 24, a nnsa
yuacTtka KK1-2...KK1-3 N = 8*3 + 24 = 48 (cM. puc. 21, cronber 3).

B 4-ii cTonbelr BHeCEHa BEpOSTHOCTh COBMECTHOTO JeicTBUs nmpudopor P = 0,0144,
KoTopyto ompeaensior no ¢opmyne (3) CHull 2.04.01-85 (cm. B MediaCenter).
Hanpumep,

Tou 156
q(’;”-3600 0,3-3600

P=P" = 0,0144.

tot tot

Jaunsie 1o i« 1 90 B3sTHI IO MpUNOKeHUI0 3 CHull 2.04.01-85 (cm. B MediaCenter)
JUISE  SKWIBIX ~ JIOMOB ~ KBAapTUPHOIO  THUIMA C  IEHTPAJIU30BAHHBIM  TOPSYUM
BOJIOCHa0XeHuEM, 000pYIOBaHHBIMU YMbIBAJIbHUKaMU, MOMKaMU U JyllIaMHd C BAHHAMU
mmuHoM ot 1500 1o 1700 Mm (y Hac BarHbl 1700 MM — cM. B crienmdukaruu K1 ).

Cronbuer 5-u, 6-it, 9-u, 10-i, 11-i tabauubl Ha puc. 21 Excel 97 paccuuteiBaeT
aBTOMAaTHYECKU IMocie HaxaTtus kmaBumu F9. Hago numb BuU3yallbHO TPOBEPSTH
OTpaHUYEHHUsI 10 CKOPOCTH, HAIMOJHEHHUIO M YKJIOHY (cM. Bblimie). Ha MamopacxomHbIx
y4acTKaX BO3MOKHO HEKOTOPOE 3aHM)KEHHME CKOPOCTEH, YTO M MOJYYHJIOCh B TaOJIHUIE
Ha puc. 21, 4TO IOMYCTUMO.

B cronbuax 12-m u 13-m Tabinuubl Ha puc. 21 aBTOMaTUYECKU PACCUUTHIBAIOTCS
a0COJIIOTHBIE OTMETKH JIOTKa TPyO MpoJoJibHOTO mpoduis KaHamuzauuu. Hago aumib
3a/laTh HAYaJIbHYI0 OTMETKY JioTKa nepBoro konoauna KK1-1 (y mac 97,15 m), kotopas
ABIIAETCS BepxHeW nukTyromed Ttoukoil. [locne pacuéra B Excel 97 (maxkartuem
knaBuiy F9) taxoke Ha 3a0ypTe IPOBEPUTH HUKHIOKO TUKTYIOIIYIO TOUKY (CM. BBIIIE).

[Ipoduns nBopoBoi kananmuzanuu BeimodHsoT 1o ['OCT 21.604-82 (cMm. B
MediaCenter). [Ipumep npoduiis cMm. Ha puc. 22.



[podonbHbIL Npogunb Cbopobou kaHanusauuu K1
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0Bo3HaeHUe mpydH Tpydsl kepamuyeckue & 150

[0CT 286-82
Yk noH 0.008 0.010
NlnuHa 18,00 2000
PaccmosHue 18,00 20,00
Homep konodua KK1-1 KK1-2 KK1-3

Puc. 22

[IpononbHbI MpOMIIbL CETH IBOPOBOM KaHAIM3alUMKU H300pakaroT B BHIE €€
pa3BEPTKU MO OCU TpyOOmpoBOAa, a MOJ HUM IOMEUIAIOT TaONMIy NAHHBIX JUJIS
npokiagku cetu. [Ipoduins m300pakaroT B pa3HbIX MacliTabax MO TOPU3OHTAIU U
BepTukanu. Ha mpodwune Hax KomoauaMu MPOCTaBIAIOT TIyOWHY 3al0KEHHUs JOTKa
TpyObl, KOTOPYIO BBIYUCISIIOT KaK Pa3HOCTh OTMETOK 3eMJIM M JIOTKa TpyObl. Kpome
camoit cetu K1 Ha npoduie mokasplBaloT nepecekaeMbie TpyoonpoBobI (CM. puc. 22).
Bce octanbnbie netanu npoduis cM. puc. 22. [lo tpedoBanusm CHull 11-89-80 (¢ uzm.
1994 r.) paccrosinusa B cBeTy Mexay nepecekaromumucs tpydamu Bl u K1 moimkHbl
owITh HEe MeHee 0,5 metpa (He meHee 0,4 metpa, ecnu B1 Beime K1). Ha npoduine puc.
22 3TO0 COOJIOAEHO.

3.5. Tabunna «OCHOBHBIEC OKA3aTeJIM 110 BOAONPOBOAY U KaHAIM3ALUY 3AAHUD)

Tabaumy «OcHOBHBIC TOKA3aTENN MO BOAOMPOBOY 1 KaHATH3AINH 3TAHHS
coctanisitoT o 'OCT 21.601-79 (¢ uzm.).



Y4ebHo-MeToquUECKOE 00€ecIeYeHHE TUCIIUTLINHEI
1 OcHoBHas nUTEpaTypa

1. Bonocna6xenue. [IpoekTupoBanre cucTeM U COOPYKEHHH : y4e0.mocooue st By30B:B
3 1. T.3. Cuctemsl pactipeaenenus u nogaun Boasl / M.I'.XKyp6a,JI.1. Coxosios, K.M.['oBopoBa;
nox pen.M.I'. JKypOwtr .— 2-e uzn.,nom.u nepepad. — M. : ACB, 2004 .— 256¢. — bubnuorp.B
koHIe ka. — ISBN 5-93093-210-7 /B mep./ : 250.00.

2. Boponos 10.B., fxosner C.B. BomooTBenenne n 04nuCTKa CTOYHBIX BOJ/y4eOHUK NSt
BYy30B:-M.: m31. ACB, 2006-704 c.
ISBN 5-93093-119-4.

3. CanlluH 2.1.4, 1074-01. IlutheBas Boja. ['uruenuueckue TpeOOBaHUS K KauecTBY
BOJIBI IICHTPAJIM30BaHHBIX CUCTEM ITUTHEBOTO BOOCHAOKeHHs. KOHTPOJIb KauecTBa.

4. Boponos 10.B., IBuatoBa A.JI. Yuebnoe nmocobue /st CTyJIEHTOB 3a0YHOTO OT/ICJICHUS
dakynpTera "Bogocnabxenue u Bogootseaenne'" (4 kypc 7 cemectp : yued.mocodue st By30B /
1O0.B.Boponos [u mp.];non obmr.pen.FO.B.Boponosa,A.JI.liBuaToBa; MoCK.roc.CTpOUT.yH-T,
®axk.Bomocnabxkenue u BogooTBeaeHue .— M. : ACB, 2006 .— 448c. : un. — bubnuorp.B KOHIE KH.
— ISBN 5-93093-411-8 : 287.73.

5. Myzanesckas I'.H. lH>xeHepHble ceTU FOPOJIOB U HACEIEHHBIX IYHKTOB : yue0.1ocooue st
By30B / "H.My3zanesckas .— M. : ACB, 2006 .— 148c. : un. — bubauorp.B konue kH. — ISBN 5-
93093-424-X : 170.51.

6. Unxenepuble cetn:O00pynoBaHue 3AaHUNA U COOPYKEHUM : Y4eOHUK Ui BY30B /

E.H.byxapxun,B.B.Kymauprok, B.M.OscsaunnkoB u ap.;[loa.pen.FO.I1.Cocauna .— M. : Beicur.k.,

2001 .— 415c. : un. — bubmuorp.B konue k. — ISBN 5-06-003827-0 : /B mep./:84p.

2 JlonoJIHUTENbHAS JIUTEPATYPA

1. B.C.Kegpos. CanutapHo-TexHuueckoe oOopynoBaHue 3ganuil. — M.: «Beicimas mikonay,
1987.

2. B.B.Copokuna, M.E.Xa3zanoB. CanutapHo-TexHudeckoe obopynoBanue 3qaHuii. — Tyia.:
Tyal'V, 1993.

3. Kommnexr miakatoB «BHYyTpeHHMI BOJONIPOBOJ 3AAHUID.

4. Kommekt makatoB « BHYTpeHHsS KaHAIU3aUs 30aHUID.

5. CHulI 2.04.02-84*.BonocHabxxenue. HapyxHble ceTu 1 COOpY>KEHUSI.

6. CHull 2.04.01-85%*. BuyrpeHHuit BOAOIIPOBOI M KaHanu3amus 3nanuid. — M.: Ctpoiunsaar,

1996.



3 Tlepuouyeckue u3aaHus

. kypHan "U3Bectus PAH. Mexanuka >xukoctu u raza”

. xKypHai "IIpoMbIlIIIEHHOE U I'PaXKJAHCKOE CTPOUTENIHCTBO"

. KypHai "CTpouTeNbCTBO U PEKOHCTPYKIUS"

. )kypHan "U3Bectus By30B. CTpOUTENHCTBO"

. BonocHabxxenue u caHutapHas TeXHUKa : EsxeMecsuHblil HaydYHO-TEXHUYECKUN 1
npou3BoicTBeHHbIHN xypHaN / ['TI"Cotro3Bonokananmpoext",®I'YII 'HI PO HUN
BOAI'EO,HUHUNUNDIII unxenepuoro odopynosanus, I TIKHNN
CAHTEXHUUIIPOEKT;MI'TI"MocBogokanan"
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4 TIporpammHoe obecnieueHue u HTepHET-pecypChl

1. ITporpamMmmubIil KoMILIEKC «BuB»

2. http://forum.c-o-k.ru/viewforum.php (hopym npoeKTupOBLUIUKOB)
3. DnektpoHHas 6a3a VStroy



