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BBEJEHHUE

byayunm HHkeHepaM-CTpOUTEIsiM HEOOXOAMMO H3YyUHTh MPUHLHIbI YCT-
poiicTBa CHCTEM BHYTPEHHEIO BOJOCHAOKEHHS U BOJOOTBEIEHHS, 3HATb OCHOB-
HbIC MaTepHajbl U 000pyAOBaHHE, NPUMCHSIEMbIC MIPH UX MOHTaxke: TpyOsl, ha-
COHHBbIE YACTH U apMaTypy, CAHUTApHbIE NPUOOPBI M HACOCHI, 03HAKOMHTBLCS C OC-
HOBAMH MX NPOEKTUPOBAHMS M pacycra.

ITocne usyuenus aucumminibl «CaHHTapHO-TEXHUUYECKOe 000pyloBaHHE
31aHH» BBINOJHSETCS KypcoBas padora.

1. UICXOJAHBIE JAHHBIE JJ151 IPOEKTUPOBAHUA
Kypcosasi padora Bbino:iHsiercst ¢ yuerom jaeicrsytowero CHull 2.04.01-85
«BuyTpennuii BO10NMpoBOL H KaHAIH3a1Ms 3/1aHHID 110 MH/IMBH/1YaJIbHBIM 33/1a-
HUsIM. M CXO/HbIC JIaHHbIE JUIS PacyeTOB H POCKTHPOBAHUS CTY/ICHT NPUHUMAET
110 Tadi1. 1 B COOTBETCTBUM ¢ HOMEPOM 3a/1aHHsl, HA3HAYCHHbBIM T1pEroiaBaTeem-
KOHCYJIBTAHTOM.
['eHn1an yyacTka 3acTpoiKH B COOTBETCTBMHM ¢ HOMEPOM BapHaHTa 3a/1aHus
IIPUHUMACTCS 110 NPUIMKEHHIO |.
OO01He JlaHHbIE:
- BbICOTA HTakKa OT 107a /10 noja h . =3
- BBICOTA TCXHHUYECKOTO 110/1110Jbst h |, = 2 M.
JlonosHuTE IbHBIE JIAHHBIE:
- reorpadrueckoe MoJIOKCHHE MECTa CTPOUTEILCTBA HKHIIOTO j10Ma
(00sacTh)

- CTEHbI: KHPIHUHbIE, MOHOJIMTHBIH Ke1€300€TOH, COOPHbIH
KENE300€TOH;

- KOJIMYECTBO CCKUHH

- YPOBEHb I'DYHTOBBIX BO/1 HA OTMETKE
- OTMCTKa /IHA KOJIO/ILLA HApYKHOH BOJIONPOBOJAHON CETH IIPUHUMAETCS B
3ABUCUMOCTH OT ITTYOMHbI TPOMEP3aHHS B JIAHHOM PErHOHE.

II. COCTAB U OBBbEM KYPCOBOWUW PABOTBI.

Padota coctont u3 rpaduucckoii yactu (1 smer popmara Al) n cOpotutopo-
BAHHOW PACUCTHO-NOACHUTECILHON 3anucku (10-15 ¢. MaWIMHONKUCHOIO TEKCTAa,
HAINeYaTaHHOro Ha OJHOH cTopoHe sincta gopmara A4).

['papuyeckas yacTb 10:1KHA CO/CPKAT:

I. Thian tunosoro yraxa 3nanus B Macuitade 1:100 ¢ HaHeCeHHBIMM 21EMEH-
TaMH CaHMTAPHO-TEXHHUYECKHX CHUCTEM: CAHHTapHbIX MpUOOPOB, BOJONPOBO/I-
HBIX M KaHaJIM3alLMOHHbBIX CTOSIKOB, Paclipec/MTe/IbHbIX H OTBOJSIIMX TPyOO-
1IPOBOAOB W T. I1.

2. TnaH noaBana MM TEXHHYECKOTO MOMNOJbsI ¢ HAHECEHHBIMH JJIEMEHTaMH
TpyOO-1POBO0B U CAHHTAPHO-TEXHHUYECKOIO 000PY10BaHHS HYJIEBOTO LIMKJIA.

3. leHrulaH yyacTka ¢ Hapy)KHbIMH CETAMH BOJIONPOBO/IA U KaHAIM3ALHHU H
LEeHTpabHbIM Ter1oBbiM nyHKTOM (LITIT) B Mmacuitade 1:500.
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4. Boikonuposky y3na LITIT ¢ HacocHbiMu arperatamu, o0Bsi3koi TpyOorpo-
BOJIOB M HeoOX0AHMON apmatypoii B macuirade 1:50.

5. AKCOHOMETPHUECKYH) CXeMY BOJAOINPOBOAHOM ceTH B Maciutade 1:100 ¢
JIETaJIMPOBKOH THIOBbBIX 01BO/10B.

6. AKCOHOMETPHYECKYIO CXEMY KaHAIM3aLUHOHHBIX CTOSIKOB M IMKTYIOLLEI'O
BbIIYCKA M3 3/1aHHUS C 110KA30M BCeX OTBO/HbIX JMHHUH B MacuiTade 1:100.

7. IpoaosbHbiii npoduib BHYTPHKBAPTAILHON (1BOPOBOH) CeTH KaHaIM3a-
nn B Macwrabe Mo =1:500, M =1:100.

8. MoHTaxkHbI y3es (110 yKa3zaHHIO Mpero/iaBaresis) coO BCeMH HeOOX0 MM bl-
MU (PACOHHBIMH YACTSIMMU.

PacueTHO-nosicHUTENbHAS 3aMUCKa J10JDKHA COJICPKATD:

1. O011y10 HacTh ¢ HCXOHBIMH JIAHHBIMH L8t IPOCKTHPOBAHHs M 000CHOBA-
HHEM MPUHATBLIX peleHni 1o pasiaenam «Bojgocnabxkenne» n «BogoorseneHne»
(nanee Besae «Kanannsauus», Tak kak Kypcosasi padora Kacaercst BHyTpeHHeH
CHCTEMbI KaHAIM3alMK 31aHHii). a Takxke Onbdanorpaduueckiii Crucok, BKIOYa-
IOUIMI HOPMATHBHbBIC JIOKYMCHTbI.

2. Pasnien «BojocHadmkeHHe», B KOTOPOM MPOH3BO/IMTCS:

- BLIOOP CHCTEMbI XOJI0IHOTO BO10CHAOKCHHS, CXCMbI M KOHCTPYKIIMH CETH

- BbIOOp 000pYA0BAHUS, MaTepHaIoB, cnocola MpPOKIAAKH W COCIMHEHUs
TpyoO;

- THAPaBIMYECKHI pacueT BOIONPOBOAHOH CCTH, HACOCHBIX YCTAHOBOK C
00s13aTeJIbHBIM H300PAXKEHUEM PACUCTHOH CXCMbI B TTOSCHUTEILHON 3arlicKe
cocTaBiicHHeM crieuH(GrUKallMd MaTepraioB i 000PYI0BaHHSI.

3. Paszaen «Kananusaumsi», B KOTOPOM MPOU3BOHTCSE:

- BBIOOP CXEMbI M KOHCTPYKIIMH CUCTEMbl BHYTPEHHEH KaHAIM3ALIMH;

- BbIOOp 0DOPYNOBAHMS, MATEPHAIOB, CMIOCOOOB MPOKIAJAKH H COEIMHEHHS!
Tpyo;

- pacueT W NPOEKTUPOBAHHKE JIBOPOBOI CETH KaHAIW3aLMK:

- ONHCaHHE OT/1eIbHBIX MOHTAXKHbBIX Y3/I0B C COCTaBAeHHEM crieldHKaLnu
MaTepHasoB M 000PYII0BaHUS CHCTEMbl BHYTPCHHCH KaHaIM3aLHH.

1. MOAI'OTOBKA NCXO/IHbIX JAHHBIX
AJ1sA TIPOEKTUPOBAHMUS

B cooTBeTCTBHH ¢ KOTMUECTBOM CEKUMI BbIUEPUMBACTCS 1J1aH THITOBOIO JTa-
Ka. CrydeHTbl, o0yvaroluecs Mo creuralbHoCTH «MHkeHep-pecTaBpaTop»,
NPOU3BOAAT MEPEIUIAHUPOBKY MOMELLEHHI 3a/1aHHOIO TUIIOBOTO ITaXKa B CBA3M C
PEKOHCTPYKLHEH 3/1aHHs M0 COITIACOBAHMIO C rperojasateseM. [1nanupoBky oc-
TalbHbIX ATAXKEH ClleyeT NPUHHUMATL OJAHOTHITHOMN. [1aH noaBaa UM TeXHUYE-
CKOTO TIOJMOJbS CTYJCHTY HEOOXOJAMMO 3alpOeKTHPOBATH, OPHUEHTHPYSICH Ha
I1J1aH THITOBOT'O ITaxao

[Toyrazkuble 1U1aHbl. MJ1aH 110/1Ba1a MU TEXHUUYECKOTO MOJMObS, TeHIUIaH
yu4acTKa JI0JDKHbI ObITb COIVIACOBAHBI € MPENojiaBaTesieMm.



IV. MNIPOEKTUPOBAHHUE BHYTPEHHEI'O XOJIOJHOT' O
BOAOITPOBO/JA

1. Bb10op cHcTeMBbI M cXeMbl BO10TIPOBO/IA.

B naHHO# KypcoBo# padoTe B 5KHIBIX 3/1aHUSX TPOEKTHPYIOT TOJILKO CHCTE-
MY XOJIOJIHOTO XO3SHCTBEHHO-ITUTHEBOIO BOJAOCHAOKEHUS, YCIIOBHO CHUTAS, YTO
TpyOOTNPOBO/bI FOPSHEro BOJOCHAOKEHHUS MPHHUMAIOTCS aHaTOMHYHbIX JHaMe-
TPOB U Pa3MeUIAlOTCs B 3/TaHHHW NapasiiiebHO TpyOOIpoBoaaM X0J0/IHOTIO BOJ10-
cHaOXKeHHs.

CHcTeMbl BHYTPEHHETO BO/IOMPOBO/IA BKJIKOUAKOT BBO/bI B 3/1aHUE, BOJIOMEP-
HbIC Y3JIbl, PA3BOASALLME CETH, CTOSAKH, MOABOJKH K CAHUTApHbIM npudopam, Ha-
COCHbIE YCTAHOBKH, BOJIOPA300PHYIO0, CMECUTEIBLHYIO, 3aMOPHYIO H PErYIHpPYIO-
LLYIO apmarypy.

BbiOop cucrembl BHYTPEHHET0 BOIOMNPOBO/IA MTPOH3BOAUTCS C YUETOM TCXHH-
KO-YKOHOMHYECKHX, CAHUTAPHO-THI'MCHUYECKHX U MPOTHBONOXKAPHbIX TpedoBa-
HHH, a TAKIKE NPHHATONH CHCTEMbl HAPY/KHOIO BOIONPOBO/IA.

Jnst KuabIx 31aHuil MeHee 12 draked pekoMeH/1yeTCss NPUHUMATh TYIHKO-
BYK) CXEMY CETH C HMJKHEH Pa3BO/1KOH BHYTPEHHErO BO/IONPOBOAA XOJI0AHOH BO-
Jibl ¢ 0HUM BBOAOM (CHuIT, 1m.9.1).

[Tpn pazpaborke cxembl BOJAOMPOBOAA HEOOXOMMO BHUMATEILHO H3YUYHThH
1J1aHbl 110/1BaJ1a, YTAkKeH U pacrosoKeHHe cCaHUTapHbIX NMPUOOPOB, a nociie ITo-
o OIpPEJIEIUTh MECTa PaciioNOKEeHHUs CTOSKOB Ha IJ1aHe THIIOro ITaka.

Boaonposoauble cTOSKH 1leecoo0pa3Ho pa3mellaTb COBMECTHO C KaHa/lH-
3aLLHOHHBIMH CTOSIKAMH B LLIAXTaX MPH HCMOAb30BAHUH CAHUTAPHO-TEXHUUECKHX
KaOWH 3aBOJICKOrO W3rOTOBJICHHUS WM B HULIAX MpH COOpPKE CTOSIKOB U MOHTaXe
CaHUTAPHO-TEXHUUECKHUX YCTPOICTB Ha CTPOUTEILHOMH TI01LAKE.

B kaxxno kBapTHpe Ha IuiaHe HTaxka CMHMM LIBETOM pa3MeualoT Pa3BOAKH
TPYOOINPOBOJAOB BHYTPEHHET'0 BOIOMPOBO/IA OT BOAONPOBOJHOIO CTOSIKA /IO CAHH-
TapHbIX NMPHOOPOB (puc.1). Paszpositie TpyOONpPOBO/IbI MPOKIAIbIBAIOT B/10Jb
OrpaXkK1alolHX KOHCTPYKUMH Ha BbicoTe (0.2...0.3 M Ha/1 110JI0OM C YKJIOHOM K CTO-
skam He meHee 0.002 npu MOHTa)e U3 OTE/IbHBIX NIEMEHTOB HA CTPOUTEILHOM
njotazke U Ha Boicore 0.9...1.1 M — NpH MOHTa)e CAHUTAPHO-TEXHUUECKHX Ka-
oun. [Tpokiiaj Ky MarucTpaibHbIX pa3sBoOASLLIMX TPYOONPOBOLOB, 00bEAMHSIOILIHX
BCE CTOSIKK TPH HHIXKHEH Pa3BOJIKE B MOABANIAX, MPOU3BOAST OTKPBITO.

MarucrpasibHble TpyOOIpOBO/Ibl NPOKIIAALIBAIOT BOJIb BHYTPEHHEH Karu-
TAJIbHON CTEHKH WK KOJIOHH Ha 40...50 cM HUWXKe 110TOoNKa N0ABa1a, a OTBETBIIC-
HHSI K CTOSIKAM MPOK/IA/bIBAIOT MO/ NPSAMbIM YIJIOM. TpyOonpoBo/ibl Kpensrces Ha
KPOHILUTEHHAX WM Kploukax. MarucrpaijibHble TPYyOOIpOBO/bI POEKTHPYIOT ¢
ykaonom 0.002...0.005 B cropoHy BBO/1a B 3/1aHHE /1151 CTYCKa BO/bI H3 CHCTEMbI
BOAOCHAMKEHHUs 3/1aHus. VX COeIMHSIOT C MOJUBOYHBIMU KpPaHAMH JIMAMETPOM
25 MM, KOTOpbIE pacrojiaralor ¢ Hapy)>KHOW CTOPOHbI 371aHUs B HUILIAX HA BbICOTE
He MeHee 35 cm o1 ormocTkH uepes 60...70 MeTpoB no nepumetpy 3aaHusi. C
BHYTPEHHEIH CTOPOHbI 3/1aHHs YCTAHABIMBAIOT 3aMOPHBIH BEHTHIIb W 3aIyLIKY
JUISL BBIKJTIOUEHHS TTOJIMBOYHOIO KpaHa Ha 3UMY.

MarucTtpaibHblii TPyOONPOBOA COEAHHSETCS C BOAOMEPHBIM Y3JIOM H BBO-
JIOM B 3/1aHHeE.
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Puc. 1. Bapuantsl TpaccupoBok cucrem Bl (Bomonposon) v K1 (kananusauus)

Ha IJ1aHe TUITOBOI'O dTaxa



2. Bo10poBoiHbIH BBO H BOAOMEPHbIH Y3ell.

BBo10M Ha3bIBaeTCs yuacTok TPyOOMpoBOa OT rOPO;ICKOM BO10NPOBOAHOI
CETH J10 BOAOMEPHOTO y3i1a. TpyObl BOJIONPOBOIHOIO BBOJIA HEOOXOAMMO 1IPOKIIA-
AbIBaTh 110 Kparuaiimemy paccrosunio uepes LTI noa yriaom 907 k crene 371a-
Hust U ¢ ykiaoHoM 0.002...0.005 K ropo/iIckoMy BO101POBO/LY. BBO/IbI MOHTHPYOT-
Csl M3 UYTyHHBIX pacTpyOHbIX TpyOd sinamerpom 65, 80, 100 u 150 mm (IOCT
21053-75) nan cranabubix TpyO ([OCT 3262-75) anamerpom 10 50 MM BKIJIIOUH-
TeJIbHO C HAHECCHHEM NIPOTHBOKOPPO3HOHHOIO NMokpbITHs. [lepeceuenne BBosa
CO CTEHaMM 0/1BAJ1a CIC/LYET BLINOMIATE 11071 yriiom 907 ¢ 3azopom 0.2 M MexLy
TPYOOMpPOBOAOM M CTPOMTEBLHLIMH KOHCTPYKLUMSIMU C 3Q/1CJIKOH OTBEPCTHSI B
CTEHE BOIOHENPOHHLAEMbIMH, Y1aCTHUHBIMH MaTepHaiaMu. Bo BIaKHbBIX IpyH-
Tax 3a/ejika OTBEPCTHS IPOH3BOIMTCS ¢ UCTIOIB30BAHUEM CalbHUKA.

BoznonpoBojitble ceTH MPOCKTHPYIOT B YBSI3KE ¢ CETIMH KaHaiau3auuu. Pac-
CTOSIHME 110 TOPHU30HTAIM B CBETY MCK/ly BBO/AMH BOJIONPOBOJIA W BbIIyCKaMH
KaHAJIM3alUMK 10JDKHO ObITh He MeHee 1.5 M nipu qmamerpe BBoaa 10 200 M.
[Ipu nepecevyeHnH BOAOIPOBO/IHBIX TPYOONpPOBOIOB € KaHAIM3ALIHOHHBIMH pac-
CTOsIHHE B CBETY M0 BePTHKAIN JIOJKHO ObITh He MeHee 0.4 M, ¢ ipyriuMu Tpy0o-
nposoaamu - He meHee (.2 M.

BBo/1 BoaONpoBoa B 3;1aHHE CIIC/YET OCYLIECTBISATH CHMMETPHUYHO BO/10-
NPOBOIHBIM CTOAKAM € TeM, YTOObI NPH Ja/IbHEHICM TPOCKTUPOBAHUH MArucT-
paJIbHBIX TPYOOIPOBOIOB PACUETHBIE PACXO/1bl BO/IbI U TOTCPH HAIOPA B HUX Obl-
JU IPUOIH3UTENBLHO OJIMHAKOBBI.

BosiomepHble y3ibl clle/lyeT pacriojararb cpasy sKe Iociie BBoJa TpyObl
BHYTPb 3/aHHsI Ha paccTOsIHUK He Oosiee 1 M OT HapyxHOI cTenbl (puc.2). Tpu
NPOEKTUPOBAHHH CHCTEMbI BOIOCHAOKCHUSI 3/1aHHSI C OJTHHM BBOJIOM TIpe/lycMa-
TpuBaeTcs 00BO/IHAS JIMHUSL ¢ 3arOpHONW apMaTypoil Ha ciiydyad peMoHTa BOJIO-
MEpHOro cuetunka. Boaomephblii cueruuk u imamerp 0OBOHON JIMHUM NOA0H-
paloTest 110 pacueTHOMY PacXosly Bojibl. BogoMepHbIii y3ei xenaTejibHO pacrosa-
rarb B 3alMpacMoM I0/IBAJIbHOM MOMCHIEHHH C TeMIIeparypoii BO3yXa BHYTPH
nossasia ne Huke +5 °C. [l y100¢TBa 00C/HYKHBAHUS H PEMOHTA HEOOXOIHMO
o0ecneynTh CBOOOAHBIN N0AX0/L K BojloMepHOMY y3iy. [lepesi BoaomepHbIM cuer-
UHKOM M [10CJI€ HErO YCTAHABJIMBAIOT 3a[OPHYIO apMaTypy., MEkK/1y CHETUHKOM M
BTOPOI M0 X0y JABHKEHHS BOIbl 3aJBHKKOH YCTAHABIMBAIOT KOHTPOJIBLHO-CITY-
CKHOH KpaH.

3. AKCOHOMeTpHYeCKasi cXxeMa BHYTPeHHero BOI0IPoBo/a.

Ha akcoHomeTpuueckoil cxeme BOJOMPOBOAHON ceTH (pHC.3) MOKa3bIBAOT
Bce TPYOOIPOBO/IbI, @ C [TOMOLILIO YCIOBHbIX 0003HaueHH — npuOopbI, 3anop-
HY10, BOJIOPa300PHYIO H PEryIHPYIOLLY IO apMaTypy. B Tex ciryyasx, kor/ia 01n3K0
PACOIOKEHHbBIC CTOSKH HAKJIA/IbIBAIOTCS HA YCPTEKE JAPYT HA ApYra, OJAHH U3 HUX
ClleJlyeT OTHECTH Ha CBODOIHOEC MECTO, Kak Obl OTCeKasi CTOSIK y 1noJsia 1epBoro
ITa)kKa; TOUKH OTCEYEHHs HEOOXOIMMO COEMHHUTB MYKTHPHOH nHuel. Ecan nna-
HUPOBKA CAHUTAPHBIX Y3JIOB., MUTAEMbIX CTOSIKOM, Ha BCEX DTAXaxX OJIMHAKOBA, TO
8
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MOXHO HauepTUTh BCE Pa3BOAsLLME TPYOONPOBO/bI MO CAHUTAPHBIM Y3/1aM TOJIb-
KO Ha BEPXHEM OJTaKE€ PACUYETHOro CTOAKA, a Ha OCTalbHbIX JTaXkaX MoKa3aThb
JIMLIb MECTA W HanpabJieHHsl OTBETBIEHHH TpyOonpoBonos. Jlins 6e3pacHeTHbIX
CTOSIKOB Pa3BOJsILHE TPyOOMPOBO/IbI MO CAHUTAPHBIM y3/1aM BbIUEPUMBAIOTCS Ha
11000M ITaxe, eclii Ha 4YepTexe ecTb CBOOOJAHOE MeCTO. AKCOHOMETpHUECKas
CXeMa JI0J>KHA BKJTKOYATh BCE 2JIEMEHTBI OT pacyeTHOro npudopa 10 BBOIA B 3/1a-
Hue. Ha cxeme ykasbiBalOT BOAOPa300pHY10, 3aMOPHYIO W MPEA0XPaHUTENIbHYIO
apMmarypy; 0003HauarT OTMETKH [1071a M0/1Bala, NEPBOr0O U BEPXHEro ITaxeH, oT-
METKH BBOJa BOOMPOBO/A W 3eMJIM B MECTE BBOJA B 3/aHME, OTMETKH OCeH Ha-
cocoB. HymepyloT pacueTHble y4acTKH BOJb PACHETHOrO HarpaBleHHs, HauH-
Has OT JUKTYIOLLUEH (pacueTHOi) ToukHn (nprbopa) win Haubosee ynaneHHOro U
BBICOKO PAcCroJIOAEHHOro0 BO/10pa300pHOro npubopa 10 MecTa NpHCOeIHHEHHs
BBOJ/Ia K FOPO/ICKOMY BOJONPOBOY.

[Tocae BbIMOJHEHHS TMAPABIMYECKONO pacyeTa BHYTPEHHEr0 BOAONPOBOAA
Ha aKCOHOMETPHYECKOH CXeMe MPOCTaBISIOT JHAMETPbl U JUTMHBI pacyeTHbIX
YUYacTKOB BJ10Jb PACYETHOI'O HaNpaBJEHHS.

3anopHyI0 apMaTypy (3alABHKKH W BEHTHJIM) YCTAHABIMBAIOT:

- B MECTax MOJACOEJAMHEHHS BBOA K FOPO/CKOH BOJONPOBOAHON CETH;

- repesl BOAOMEPHbBIM CUETUHUKOM M MOCJIE HEro;

- Ha BCACbIBAIOLIMX U HAMOPHBIX TPYOONMPOBOIaX HACOCHBIX YCTAHOBOK;

- Y OCHOBaHHsl CTOSIKOB;

- Ha OTBETBJICHUSX B KAX/IYIO KBapTHUPY, NEPel CMbIBHbIMH OaukaMu M BOJIO-
HarpeBaresiMu;

- Ha OTBETBJICHHUSX K MOJIMBOYHBIM KpPaHaM.

Ha tpy6ax nnamerpom 50 MM 1 Gosiee ycTaHaBIMBAIOT 3a/IBUIKKH.

KoncTpykuus Boaopa30OpHOH M 3anopHOH apMmarypbl J0/DKHA oOecreuu-
BaTh MJIABHOE 3aKpbIBAHUE W OTKPbIBAHHE MOTOKA BOJbI.

V. TMJIPABJIMYECKHU PACYUET BHYTPEHHEI'O
BOAOITPOBOJA

Pacuer X0351CTBEHHO-NIMTBEBLIX CETEH BHYTPEHHErO BOAOCHAOXEHHs 3a-
KJIOYAeTCs B OMpE/ICeHUH THaMeTpoB TPyOONpOBOIOB M MOTEpb HAropa npu
nojgaye pacyeTHOr0 MaKCHMMaJbHOTO CEKYHJHOro pacxoaa K BOJOPa3OOPHbLIM
TOYKaM.

JnameTpbl pa3Bo/ILIMX U MAaruCTpasibHbIX TPYOONPOBOAOB ClleyeT Ha3Ha-
yaTh M3 pacuyera HauOOJBLIErO UCMOIL30BAHUS FAPAHTHPOBAHHOIO HAMOpa B Ha-
PY>KHOH BOJONPOBOIHOM CETH.

CKopoCTb ABHKEHUS BOJAbI B TPYOONPOBOJAX BHYTPEHHUX BOJOMPOBOIHBIX
ceTei, B TOM UMCJIe NPU TYLIEHUH M0Xapa, He JIOKHA NpeBbiLaTh 3 M/c.

Onpezaenierne pacyeTHbIX PACX00B BOJIbl M MMIPABIMYECKHH pacyeT ceTH

OnpeaeneHne pacxol0B Ha pacHETHbIX y4acTKaX M MOCJIENYIOLMH THapaB-
JMYECKUH pacueT ceTH Mpou3BOAMTCA B TabnnuHoi dhopme (Tabn.2).

11
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B kosonke | 3anucbIBalOTCS HOMEPA PacueTHLIX yyacTkoB: 1-2:2-3:3-4 1 T.
/1. B KosoHKe 2 — JUIMHa pacueTHBbIX YYacTKOB, onpe/esisemMasl N0 akCOHOMETpH-
yeckoi cxeme ¢ yuetoM Maciitada. B kosoHKy 3 3anucbiBalOT KOJIMYECTBO MPH-
00pOB, KOTOpble 00ecneynBalOTCs BOIOH NPOXO/SLLEH yepes JaHHblHi pacyeTHbIH
yuactok. Hanpumep, Ha yuacrtke oT Koso/1lla yJIM4HON CETH JI0 BOJOMEPHOTO y3-
Ja UX UMC10 Oy/1eT paBHO 00UIEMY KOJIMUECTBY NPHOOPOB, YCTAHOBIIEHHbBIX B 3/1a-
HUH, T. €. UHCJI0 TIPUOOPOB B OJHON KBApPTHPE YMHOKAETCS HA KOJUYECTBO KBap-
THP Ha DTa)Ke U HA KOJIHYECTBO dTAKCH.

BepositHocTb aeiictBus npudopos P uis yyacTkoB ceTH, 00CayKHBaIOILMX
O/IMHAKOBBIX BOJONOTPEOUTEICH, onpenesior no GpopmyJie:

i XU
3600xq,xN

171¢ Gyr., - OOLIAS HOPMA PACXO/AA BOJbI B HAC HAMOOIIBLICTO
BOJOMOTPEOICHHS, IT;
U - 4ucio BogonorpednTenci (skuteci);
N - 4HCIIO CAHUTAPHO-TEXHHUYECKUX TPHOOPOB;
g - PAcxo/l Bo/ibl NpHOOpoOM. J1/c.

OGuas HOPMA PACXOAA BOJBI v IPHHIMACTCS 110 TAOIUIE 3 B 3aBUCHMO-
CTH OT CTEINEHH 0JIaroyCTPOHCTBA 3/1aHusl, KOTOPasl XapaKTepu3yeTcst HOPMOH 00-
1ero Bo10MnoTpedaeH st Ha OJIHOIO JKHTEIIs B CYTKH HAHOOIbIIErO BOAONOTPED-
JeHHst, TPUHHMACMON B COOTBETCTBHH C HOMEPOM 3a1aHus 1o Tadauue 1.

CeKyHAHBIA pacxo/l BOAbl NPHOOPOM — (, CJICAYyeT Ha3zHauaTh TaKKe M0
Ta0:1.3. [pu npoexTHpoOBaHHHM KHIIBIX 3/1aHHI ¢ MCCTHBIMH BOJOHAIPEBATEIIMH
HPUHUMAIOT g = g (061l pacxoit). B 31annsx ¢ 1eHTpaiu3oBaHHbIM ropsi-
YHM BOAOCHAOKCHHEM Ha YHacTKe OT ropojckod marucrpann jo LTI Takoke
APUHIMAIOT = G, @ HA BCEX APYFHX 4acTKAX BT PacieT pasie/bHO JUls XO-
JIO/IHOM W ropsiueii BObI, T. €. IPHHMMAIOT /ISl XOJO0HOMH BOJbI Qg = qg. [TpHHs-
ThI€ 3HAUYCHUS ) 3AITHCHIBAIOT B KOJOHKY 4 Tadsa.2. Yucao Bojonorpedureneit U
B KHJIBIX 3JaHMAX ONPEISIOT MO CPeHeH 3aceICHHOCTH KBapTHP, NpUHUMas
HopMy oOutel ruioutaan fna ojiHoro venoseka pasioii 15...20 M2, 1. e.

U=F xn/f

riae F, - crpouTesibHas miioia/ib THIOBONO HTaxka B M2;
N - KOJUYECTBO ITAKECH.

Tak kak BeJUUYHHBL, BXOASIIME B (GOPMYIYy BEPOSITHOCTH, /15l KOHKPETHOTO
30aHUS SIBJISIIOTCS [TOCTOSIHHBIMM, TO M 3HaueHuss P. BHOCHUMbIC B KOJIOHKY 5
Tab1.2, OyayT MOCTOSIHHBIMH Ha BCEX YHACTKAX, IJIC HE MEHSIETCs ¢y, KpOMeE Mo-
caeanero yyactka ot LITIT 10 yanuHOMH BOAONPOBOHOMN ceTH B ciiyyae LEHTpa-
JH30BAHHOIO rOPAYEro BOJ0CHAOKEHHS 31aHUs.

B kos10HKY 6 Ta0a.2 BIUCLIBAIOT POM3BEIACHHE BEIHUHHBI BEPOSATHOCTH H
YHcia MpUOOPOB HA KAXK/10M PACYCTHOM yUacTKe.

13
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PacueTHblil (MaKCUMaJIbHBII) pacxoa BOA ( J1/C, HA y4yacTKax OIpelelIseTces
no ¢opmysie:

Q=5qoxa

re o - Ko3hGHUUMEHT, onpe/ieseMblii COrIacHO MPUAMKCHHIO 2 (Min Tab.2
npui.4 CHull) B 3aBUCHMOCTH OT BbIUHCJIEHHON BEJIMYUHBI B KOJIOHKE 6 Ta0s1.2.

Pacxoj1 Bo/bl HA MEPBbIX PACUYETHBIX yyacTKaxX CETH cjelyeT MPUHUMATh M0
pacyeTy, HO He MEeHEee MAKCUMaJlbHOrO CEKYH/HOI'0 Pacxoda BOAbl OJAHHM M3 yC-
TAHOBJICHHBIX CAHHUTAPHO-TEXHUUYECKUX MPUOOPOB. BhluMCIeHHbIE BEIMUYMHBI
JUISL KQKI0TO Y4acTKa CETH 3alMCbIBAIOT COOTBETCTBEHHO B KOJIOHKH 7 W 8 pac-
4eTHOH TabaULbI.

1o BBIUHCICHHOMY PAcYeTHOMY pacXxo/ly M IPUHATOH CKOPOCTH JBHKEHHS
BO/Ibl HA3HAUAKOT JAHAMETP TPyOONpPOBOIA HA KaXK/JAOM PacueTHOM YuacTKe
(npuit.3). [1pH 9TOM, COMIACHO YIKOHOMHUECKHM U CAHUTAPHbIM TPEOOBAHUSAM CKO-
pOCTb B MarucTpasibHbIX TPyOOIPOBOJAX M CTOSKAX J0/IKHA ObIThb B Hpeesiax
1.0...1.5 M/c, a B pa3BoasiluMx TpyOOIpoBoAax BHYyTpH KBapTupsl 10 2.0...2.5 m/c.

JI71st IpUHATOro AMamMeTpa MoTepy Haropa Ha yuyacTKe BbIUUCIsI0TCS 110 (op-
My.le:

hi=il(1+K))

rJ1e i - OTepu Haropa Ha eMHUILY JJIMHbI TpyOonposoaa (1pui.3);

[ - IPOTSYKEHHOCTHL PACYETHOIO yuacTKa:

K, - k0O puiMeHT, yUHTBIBAIOLIMI MECTHBIE CONPOTHBICHHUS (Ul ceTeH X0-
3IMCTBEHHO-TIMTHEBBIX BO/IONPOBOJAOB KHIBbIX 31aHHUs ITOT KOIDHUUHMEHT
pasen 0.3).

BbrumcienHble 3Ha4eHHs BITHCHIBAIOT B KOJOHKY 12 pacueTHON TaOnubl 2.

Jlis onpejiesienus moTepb Haropa Mo pacyeTHOMY HaNpaBICHUIO HEOOXO U~
MO CCYMMpPOBaTh BCE MOTEPH HAMOPA Ha OTAE/bHbLIX yyacTKax, T. €.

tot

h; =Xh

VI. ONPEAEJEHUE TPEBYEMOI'O HAIIOPA B CETH
BHYTPEHHEI'O BOAOITPOBOJA

[Ipy HEAOCTATOUHOM rapaHTHPOBAHHOM HAMOPE B HAPYXKHOH BOONPOBO/I-
HOIl CCTH B CXEME XOJIOIHOTO MJIH LEHTPAIU30BAHHOTO TOPSIYEro BOA0CHA0kKe-
HUsl, HEOOXOAMMO TPe/lyCMaTPUBATh MOBBLICUTE/IbHYIO HACOCHYIO YCTAHOBKY LIS
1o/1a4n o01Iero pacxo/ia Bo/ibl Ha ropsiuee U XOJI0IHOE BOJ0CHADKEHHE.

Hanop ;i1 cucTeMbl BojloCHa0XKEHH s, pa3BUBACMblil MOBLICUTE/ILHOMN HAcOC-
Hol ycraHoBkol (H, ., M) onpejessercst ¢ y4eToM HAMMEHBLLIETO rapaHTHPOBaAH-
noro narnopa (Hy,,, M) B HapyKHOIi BO10NPOBO/IHOM ceTi (Tadu.1) u tpedyemo-
ro nanopa (H,,, M) B cucteme BonocHabkerms 31anms, odecneunsatolueii decre-
pedoiinyto noaauy Bo/bl 10 Haudosee y1aleHHONH U BLICOKO PACIoIOARKEHHON BO-
JI0pa300pHOM TOUKH M €€ W3JIMB C YUCTOM IPEOJI0JICHUS BCEX COMPOTHUBICHHIT Ha
IYTH JBHXKCHHS BO/Ibl OT FOPOJICKOH CETH /10 TOUKH H3IIMBA.

N



HTp=Hr90\|+2hl+h\I.C.+hBO,’_l+hBB+hp

rae H ., - reomeTpuueckas Bbicora (B M) T. €. BbICOTA NOAA4YH BOJbI OT OT-
METKH JIIOKa KOJIO/LA FOPOACKOr0 BOAOINPOBO/A, B KOTOPOM MPOMU3BOAMUTCS MO/1-
coeiMHeHHe TPyOonpoBo/a BHYTPEHHEr0 BOAONPOBOAA 31aHUs, 10 OTMETKH JIUK-
TYIOLLEro BOA0OPa300PHOro npuodopa (pacueTHON TOUKH),

ch(m =h)'r (n- l)+ hnp+ (ZI _ZZ)~

rie h,, — BbicoTa YTaka 31aHudA, M;

N — YUCJIO DTAKEH B 31aHNH;

h ,,, - BbICOTA YCTAHOBKH HA/L 110JIOM BOAOPA30OPHOI apMaTypbi

JUKTYIOULIEro npudopa, M;

Z, - oTMeTKa 1oJ1a 1epBoro Taxa 31aHus, M;

7, — OTMeTKa JIOTKA KOJI0/La ropoACKOro BOAONPOBO/A, M;

Zh,— norepu Hanopa no AaMHe B TPYOONPOBOAAX CHCTEMBbI, M;

h,, — rnotepu Ha MeCTHble CONPOTHUBICHHUS (ITOBOPOTBI, PA3BETBJCHHS,
3aropHas M peryiupyowas apMarypa u 1. 11.), M;
h,,, - noTepu Hanopa B BoOMepe, M:

h,, — 10Tepu Haropa Ha BBOJAC B 31aHHE, M;

h, — cBOOOAHbLII HAMoOp, M, Yy JHUKTYIOLLErO BO/10pa300pHOro rnpudopa
(CHull, npun.2).

[Torepu Hanopa Ha BBose h,, cocrasisior:

hBH = i IHB‘

e Iy, — UIMHA BBOJA OT TOUKHU BPE3KH B HAPYXKHYIO CETb 10 BOAOMEPHOIrO
y31a (OIpe/IesIieTcs 110 FeHIUIaHy ), M.

HeoOxoaumblit Harop, pa3BUBAEMbIH MMOBbICHTEIbHON YCTAHOBKOH ornpeje-
JIMTCS KaK

HuaczH W Hmp

CBoboaublii Harop hy cocTapisier: ulsi yMbIBA/IbHUKA CO CMECHTEIEM HIIH
BOJ10pa300pHbIM KpAHOM — 2 M; JUIsl PAKOBMHbBI WJIM MOMKHM C BOAOPa300pHbIM
KPaHOM MJIM CMECHTEJIEM — 2 M; BaHHbI CO CMECHTEJIEM (B TOM YHC/IE OOILUM [UIst
BAHHBI M YMbIBAJIbHUKA) — 3 M; CMBIBHOIO 0auka K yHUTa3y — 2 M; CMbIBHOI'O Kpa-
Ha K YHUTa3y — 4M.

[Ipu ycraHOBKE a’paTopoB Ha BOAOPA3OOPHBIX KPaHAX M CMECHTENSX CBO-
0OAHBIA Hanop ciieyeT NPUHUMATh HE MeHee 5 M.

Jliist HAXOXKJICHUs MOTEphb Haropa B BojoMepe HeoOXOAMMO 1oaodparhk ero
KasMop (IMameTtp ycioBHoro npoxosa). Kaaulp cuerynka Boabl cieayeT nojaou-
partb, UCXO/s U3 OOLLEro CpPeAHEYacoBOro pacxoja BO/bl, KOTOPbIH HE JOJIKEH
MPEBBILIATH IKCTITYATALLMOHHOIO, TPUHUMAEMOTO 110 MpHIL. 4.

Cpe/lHHit 4acoBO# pacxoi BO/bl

Q' =q,* -U/ 1000 - 24

tot
rae q, - HOopMa pacxoja BO/ibl, J1/uen. CyT, IPUHUMAECTCS MO 3aJaHHIO;

U - yucio xuTeneH.



[Torepu Harmopa B cuetunkax h ., (M) paccunrbiBatoTest 110 Gopmyse

h 0. =SXxq2

rie S - ruapaBIHuecKoe COMpPOTHBJICHME CUYETUHMKA MPUHATOro kaauopa,
m/(1/c)?;

( — pacyueTHbIH CeKYHHbII pacxoi, Jj/c.

CYeTYHK NPUHATOrO AHAMETPA 10/5KEH HMETb COMPOTUBIIEHHE, 1OCTATOUHOE
JUis paboThl MPU MUHUMAJIbHBIX M MAKCHMAJIbHbIX PACXOIAX, T. €. JIOJKHbI YJ10B-
JaeTBopsATbes caeaytowne ycaosust (CHull, n.11.3):

- 118 KpblipyaTbiX BogomepoB 0,5m < h < 25m

- st TypOuHHbIX BogtomepoB 0,2 M <h ,, <10 m

Ecau notepu Hanopa okakyTcs BblLLE 10MYCTHUMBIX, C/EAyeT NPUHATb CUeT-
YHK BO/Ibl HA OJIMH KanuOp Oosbliie, ecliM HUAKE — HAa OJIMH KaauOp MeHblue. 3a-

TEM HCO()XOL{I/IMO BbIYHCJIUTH MMOTCPH HAIopa yxKe /i HOBbIX 3HAYCHHUH.

VIIL. IOABOP IMOBBICUTEJIbHBIX HACOCHBbIX
YCTAHOBOK

Mapka Hacoca noadupaercs 110 MaKCMMalbHOMY 4YaCOBOMY pacXojy M Harlo-
H, ... MakcumainbHblii pacxon q. (M /4) onpeaensercs no hopmyse
Hac hr

ql = a2, x U/1000

e gy, - 00las HOPMA pacxosia BO/Ibl NOTPEOHTEIEM B Hac HAHBOMbIIETO
BOJIOMOTpeOIeH S, JT, MPUHUMAETCS 110 Tadn. 3;

U — KOJIMYECTBO KUTEEH.

[To npui. 4 noadupaercs Mapka HACOCHOH YCTAHOBKHM € XapaKTepUCTHKaAMH
Q u H, Onmxaiiiinumu OOJbLIMMH K PACYETHBIM.

[To npuBoaAMMBIM B Mpuil. 4 XapaKTePUCTHKAM HAcOCOB (MO TPEM TOYKaM)
cTpouM Xapaktepuctky (Q — H) nonodpanHoro Hacoca, 1o KOTopoil yTouHseT-
cs (hakrrueckuit Hamop H (M), pa3BuBaeMblii HACOCOM MPH MoAauYe pacyeTHOro
pacxoja.

[Tocsie moadopa HacOCOB Ha uepTeskax (Ha rnjiaHe ¥ aKCOHOMETPUUECKO# cxe-
Me) YKa3bIBalOTCS MAPKH HACOCHBIX YCTAHOBOK M MX XapaktepucTuku. Ha Hanop-
HbBIX JTMHUSIX Ka’K/J0T0 HAacoca yCTaHABAMBAIOTCA 0OpaTHbIE KJlanaHbl, 3a/IBHKKH
(BEHTHJIM) U MAHOMETPBI, @ HAa BCACBIBAIOLIMX JIMHUSX — 3a/IBUKKH (MM BEHTH-
au). Jlng npenynpexaeHus pacnpocTpaHeHus BHOpalMK U Liyma oT padorato-
Lei HaCOCHOM YCTaHOBKH 110 METaNIMYECKUM TPyOONpoBoiaM HacOCHbIC arpe-
ratbl NOACOCAMHAIOTCA K MaruCTpaibHbIM TPYOONPOBOAAM NPH MOMOLUM FTHOKHX
BCTABOK.
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VIII. OCOBEHHOCTHU MOJAEPHU3ALIUU CXEMBbI
BHYTPEHHET' O BOAOINIPOBO/JA ITPU YCTAHOBKE
UMHIANWBUAYAJIbHBIX BOOIOMEPOB

B nanHO#1 yacTH KypcoBoi paboThl CTyleHThI (Kpome creunanusaunu «Mu-
’KE€Hep-pecTaBpaTop») pa3padaTbiBalOT aKCOHOMETPUUYECKYHO CXEMY BHYTpEHHe-
ro BOAOMNPOBO/A, M03BOJIAIOULY0 YCTAHOBHTb B Ka/K10# KBapTUPE HHANBUyaslb-
HbII BOIOMEP M PEryIaTOp JAaBICHHS.

[Ip1 NpoeKTHPOBaHUM CETH BHYTPEHHEro0 BOJAOMPOBOAA HEOOXOAUMO obec-
ME4YUTh BbIMOJIHEHHE CIAEAYIOLIHX OCHOBHbBIX TPEOOBAHUIA:

1) cBOOOAHBIH AOCTYN K KaX/10MY YCTAHABIMBAEMOMY BOLOMEDPY:

2) ycTpOHCTBO Mepea BOJOMEPOM H T0CJI€ HErO MPSIMOJIMHEHHBIX y4acTKOB
MOJBOASALIEr0 W OTBOAAILEr0 TPYOONPOBOJAOB JUIMHOH paBHOM COOTBETCTBEHHO
20 u 10 amameTpam TpyOoIIpOBO/A;

3) npoBepka JOCTATOYHOCTH MMEIOLLETOCs B CETH HANopa st MOAEPHU3HPO-
BAHHOH CXE€Mbl C HHAMBH/YalbHbIMU BOJAOMEPAMH U PErY/ISITOPAMH J1aBICHHUS.

[Tpu pa3paboTke cxembl pa3MelleHHst HHAWBHYalbHbIX BOJIOMEPOB paccma-
TPUBAETCS BAPHAHT NEPENJaHHPOBKH CYLLECTBYIOLLETO CAHUTAPHOIO y3J1a, a TaK-
e BO3MOXKHOIO M3MEHEHHSI apXMTEKTYPHO-TUIAHUPOBOYHOIO M KOHCTPYKTHBHO-
ro peteHui.

[TpuHATbIE MOIEPHU3UPOBAHHbIE BAapHAHTBl YCTAHOBKH WHMBH/YajbHOTO
BOJIOMEpA, Pery/stopa AaBleHHUs, pa3MEleHHs CaHUTapHbIX NpUOOPOB M Moj-
BOJIKHM BO/Ibl K HUM JIeTajIbHO rpopadarbiBatotcest B Maciirade 1:20 (nnan pasme-
ILEHHS U AKCOHOMETPHUECKasl cXxema y3ia).

IX. MOPSIAOK BBITTOJIHEHUS PA3AEJIA PABOTHI IO
BHYTPEHHEN KAHAJIU3ALIMU

Ha nutanel sTaxeil W noxBajia HaHOCAT KaHAIM3ALUMOHHbBIC CTOSKM W OTBOA-
Hble TPYOONPOBOJIbI, CTOSIKH HYMEPYIOT W YKa3bIBAIOT JAHAMETP, YKJIOH H JUIMHY
Ha Bcex yyacTkax Tpy0orpoBo/1oB. Ha niane nojpana nokasbiBaloT BbIYCKH, CO-
€AMHSIOLHE Psi/l CTOSIKOB C KOJIO/ILIEM JIBOPOBOI KaHaIM3allMK, YKa3blBasi Ha YTHX
yydacTkax HeoOXOJAHMbIE MPOUHUCTKH, JIHAMETPbI U YKJIOHBI (M. puc. | 1 2).

Ha reHnjaH 3acTpoiikM HAHOCAT BHYTPHKBAPTAJIbHYK KaHAIW3ALMOHHYIO
CeThb, JAIOT €€ NPUBS3KY, YKa3bIBAIOT IHAMETP, YKJIOH U JUIMHbI Ha BCEX YUYacTKax,
HYMEPYIOT KOJIO/1LbI (pHC. 4).

Ha sincre B maciurade 1:100 BbluepUHMBAIOT aKCOHOMETPHUYECKYHO CXEMY O]1-
HOI'O M3 KaHAJIM3aUMOHHBIX BbITYCKOB U BCeX NPHCOCIMHIEMbIX K HEMY CTOSIKOB
M OTBOJHbIX TPYOOIPOBOJOB OT CAaHUTApHbIX NpUOOpoB. Ha kaxiom Tpydoripo-
BOJIE YKa3bIBAIOT MAMETP, YKJIOH W JUIMHY (pHC.5).

BbiuepunBaroT npojosibHbld npoduiib (puc.6) I1BOPOBOM KaHaIM3aUMM, Ha
KOTOPOM YKa3bIBAalOT OTMETKM MOBEPXHOCTH 3€MJIH, JIOTKOB TPYO, paccTosiHus
MEK/ly KOJIOJIaMU, X ryOuHy, Matepuan u amametp tpyo (IOCT).
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B pacuerHoit 4yacTH NOsiICHUTEIbHOMN 3aMMCKK Aal0T ONHCAaHHUE CHCTEMBI, pac-
ueTHbIe POPMYIIbL, TPOBOISAT NPOBEPKY MPOMNYCKHOM CIIOCOOHOCTH OHOTO U3 Ha-
100Jiee HArpy)KEHHbBIX BbIITYCKOB M MOCI/IEHEr0 HHTEpBaia BHYTPHKBapTalbHOM
ceTH.

1o 3a1aHHIO KOHCYJIBTAHTA BBIYEPKUBAIOT J€Tajlb MM Y3€J CUCTEMbl BHYT-
PEHHIO BOAOMNPOBO/A UM KaHATU3ALMH.
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X. MIPOEKTUPOBAHUE CUCTEMbI BHYTPEHHEM
KAHAJIM3ALIMU 3IAHUSA

CucTema BHYTpeHHEH KaHalIM3alMK 3/1aHUsl BKJIOYaeT B ceds cienyiolme
2JIEMEHTbI: TIPUEMHHUKH CTOUYHBIX BOJl, TMAPABIMUYECKHE 3aTBOPbl U BHYTPEHHIOIO
KaHaJIM3aUHMOHHYIO CETb, MOHTHPYEMYIO M3 TpyO (IJIaCTMACCOBbIX, YYI'YHHbIX) €
MCIMOJb30BaHHEM (PACOHHBIX PACTPYyOHbIX COEAMHHUTENBHBIX JeTajeH.

Y4acTKH KaHaJIM3allMOHHOM CeTH CileyeT MPOKJaAbIBaTh NPSIMOJUHEHHO (B
1aHe), CTpeMACh cejlaTh UX 0osiee KOPOTKUMH, YCTaHABAMBAsI IIPOYMCTKH Ha
MecTax MOBOPOTOB M B HaYaJbHbIX TOYKAX TPyOONpoBoaoB. J{ns npucoeMHeH s
K CTOSIKY OTBOJHbBIX TPyOOMpPOBOIOB, pacrnoiaraeMbiX Mo MOTOIKOM B MoJiBajiax
M TEXHUUYECKHX MOAMOJbSX, CJeldyeT MpeaycMaTpHBaTh KOCble KPECTOBHHbBI H
TPOHHHUKH.

JIByXCcTOpOHHEe MPUCOEAMHEHHE OTBOHBIX TPYO K OHOMY CTOSIKY Ha OJIHOM
OTMETKE J0MYCKAeTCsl TOJIbKO C MPUMEHEHHEM KOChIX KpecToBHH. [Ipucoeante-
HHME CAHUTApHBIX MPUOOPOB, PACMONOKEHHbIX B Pa3HbIX KBApTHPAaX Ha OJHOM
JTaxKe, K OIHOMY OTBOJHOMY TpyOonpoBoay He aonyckaercsi. CaHWTapHble MpH-
OOpbI NPUCOEIMHSIOTCS NPH MOMOLLH THAPaBIHYeCKHUX 3aTBOPOB (cudoHoB). OT-
BOJIHbIE KaHaJIM3alMOHHbIE TPYObl MPOKJIA/AbIBAIOTCS K CTOSIKAM HaJl MOJIOM.

OTBOIHBIE TPYOONPOBOALI OT HEOOJIBIIOTO KOJIMYECTBAa MPUOOPOB MpH Ma-
JIBIX Pacxojax CTOYHBIX BOJ OOBIYHO OTHOCAT K KaTeropuu Oe3pacueTHbIX U UX
JIMaMeTpbl Ha3HAYaloT B 3aBUCHMOCTH OT AMaMeTpa HaubobLIero BblycKa rnpu-
COE/IMHEHHBIX MpUOOopoB. JlnameTp Bbinycka y yHurasa — 100 MM, y Bcex octalib-
HbIX TPUOOPOB — 50 MM. YKJIOH | HA3HAYaIOT B 3aBUCUMOCTH OT JIMAMETpa Tpy-
oonposoaa: npu d = 50 mm i = 0,025; npu d = 100 mm 1 = 0,02; npu d =150 mm
1=0,01.

KaHanu3auMoHHbIE CTOSIKM — BEPTHKaJbHbIE TPYOOMpPOBO/bI - pa3MellaroT
BOJIM3M MPUEMHHUKOB CTOYHBIX BOJ (CaHMTapHBIX NMpuOopoB). Ecin npumensior
CaHTEeXKaOMHbI, TO CTOSIKH PAa3MELLAOT B MOHTAXKHbBIX LIAXTaX Ha OQHOM OCH ¢
yHHUTa30M. JInMHa OTBOAHBIX TPYO J0/KHA ObITh MUHMMaIIbHOW. KaHaiu3alnox-
Hble TPYObl M CTOSKHM HE CJIeJlyeT pa3MellaTh Y Hapy>KHbIX CTEH W B *MJIbIX 110-
MmeueHusx. Ha Bcex nianax, paspesax, cXxeMax CTOSKM M NMPUEMHHKH CTOYHbBIX
BOJl JI0JDKHBI UMeTb 00o3HaueHusi. Hanpumep, Ct. K-1 — cTOsik X03s1HCTBEHHO-
ObITOBO KaHanM3aLMK. Bee cTosKM 0IKHBI UMETb BBITSKHYIO HacTh, BO3BbILLIA-
IOLLLY1OCS] HaJl HEIKCILTyaTUpyeMOi Mi10cKkoit kposieit Ha 0,3 M; ckaTHOM KpoBJeH
—Ha 0,5 M; akcnryatupyemoit kposiiel — Ha 3 M. JlnameTp TpyObl BBITSKKH NpH-
HMMAIOT paBHBIM JMaMeTpy crosika. Ha crosikax ycTaHaBIMBalOT PEBH3HH Ha
BEPXHEM M EPBOM JTa)kaX, NpPHYEM HE peKe, UeM yepe3 TpH dTaxa. Huxuss
4acTb CTOSIKA JI0JIKHA OMMPAThCs HAa )KECTKOE OCHOBAHHE.

Jlnamerp KaHaNIW3alMOHHOTO CTOsIKA CJIeyeT MPUHUMATh B 3aBUCUMOCTH OT
BEJMUYMHBI PACUETHOTO PacXo/la CTOYHOM JKHIKOCTH, HAHOOJIbLLIEro AHaMeTpa ro-
3TaXXHOrO 0TBO/JA TPYOONPOBO/A U YI1a €ro MPUCOEIMHEHHs! K CTOSAKY 10 Tabu. 5.
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Tadauua 5

Vron MakcumanbHas nponycKHas
Jnamerp ) CMNOCOOHOCTH BEHTHIHPYEMOTO
§ ﬂ[)HCOCﬂlillCllHH )
MOATAXKHOTIO ) ) KaHaJIU3allHOHHOI'O CTOAKA, JI/C. le"l
N OTBOd4a K C1 Oﬂl\'y, -
oTBOJd, MM rpai cro ,'ll'la,\lelpc, MM
pe 50 100
90 0.8 43
50 60 12 6.4
45 1.4 74
90 ; 32
100 60 - 4.9
45 ; 55

1. KaHa/iM3auNOHHbIE BBINYCKH

Kanasm3zaumoHHble BbIITYCKH CITyKaT 1151 cOOpa CTOUHBIX BOJL OT CTOSIKOB H
OTBOJIOB MX 32 NPE/C/bl 3aHHs B /IBOPOBYIO KaHaAM3alMOHHYIO ceTb. B mecte
NPUCOEIMHEHHUS BbIITYCKAa K JIBOPOBOH CETH YCTPAMBAIOT CMOTPOBOM KOJIO/IELL.
JUIMHa BbINMyCKa OT CTOSIKA WJIM MPOUHUCTKH T1€pe/l HapyKHOH CTEHOH 31aHus 110
ocH OMKailIero cMOTpOBOIo Ko10111a IBOPOBOH KaHAIW3aLHUHK J10717KHA ObITh He
MeHee 3 M M He Oosiee 8 M 1pu jirameTpe Bbinycka S0 MM, 12 M npu anamerpe
100 mm 1 15 M nipu inamerpe 150 mm.

HeckosbKo CTOSKOB BHYTPH 31aHHUsI MOYKHO OOBEIHHUTB OTBOAHBIMH TPYOO-
NPOBOIAMH H MPHCOEIHHUTDL K OJIHOMY BbINYCKY. B npenenax 31aHus oTBOAHbIC
TPYObl OT KaHaJU3ALUMOHHBIX CTOSKOB M BBIMYCKH MOFYT ObITh [POJIOKEHbBI 110
CTEHaM MMOJ1BaJsIa MO/ €ro MOTOAKOM, Ha KUPIMUYHBIX CTOI0OMKAX HA/l MOJOM MO/~
Ba/la WK NpH HEOOXOAMMOCTH MO/ MOJI0M M0/1Baj1a B KaHa/laX MW IPyHTE.

Ha tpyOornpoBojgax BHYTPEHHEH KaHalW3alUMKU CJEAyeT IpelycMaTpHuBaTh
YCTAHOBKY PEBH3HUHM MM NPOYUCTKH;

- Ha CTOfAKaX IPU OTCYTCTBUM OTCTYIIOB HAa HHXKHEM M BEPXHEM JTaxax, a
NPH HATHYUM OTCTYIOB TAKXKE W HA HTaxKax, pacrolOKEHHbIX BbILIEC OTCTYTOB;

- B JKHJIBIX 3/IaHMSIX BBICOTOM 5 dTaked M Oosiee — He pexke, ueM uyepes TpH
YTaxa;

- Ha MOBOPOTAX CETH — MPU W3MEHEHWH HAlpaBJIEHUsI CTOYHBIX BO, €CJIH
YyUYacTKH TpyOONpoBO/IOB HE MOTYT ObITh NPOYHLIEHBI Yepe3 APYyrue yHacTKH.

Ha ropu3oHTa/ibHBIX yyacTKax CETH KaHaiW3allMKW HauOOJIbLIME JI0MyCKae-
MbI€ PACCTOSHUS MEXKY NMpHOOopaMu HEOOXOAMMO NMPUHUMATL: UTS IIPOYHCTKH
npu d =50 mm - 8 M, juts pesusun — 12 m; s npounctku npu d = 100 1 150 Mm

10 M, a peBu3MH — 15 M.

JlnameTp Bbirycka ciielyeT onpeessiTh pacueTom (OH A0JDKEH ObITh He Me-
Hee AuaMeTpa HauOOJIbIICrO U3 CTOSKOB, MPUCOCIMHIEMbIX K JaHHOMY BbIYC-
Ky). BbIMyCKH MpoKIaabIBalOT MEepreHanKy/ISpHO HapyKHbIM CTCHAM 110 Kpart-
yailleMy paccTOsIHHIO /10 CMOTPOBOIO KOJ10/1La JIBOPOBOH ceTH. He pekomenay-
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€TCsl Halpas/sATh BbIIYCKH B CTOPOHY I1aBHOro gacana saanus. Ilpu nepeceue-
HMH BBINYCKOM CTEH M10/1BaJ1a WIK CTEH 3JaHHUs HEOOXOIMMO MPE1YCMOTPETh Me-
PONPUATHS, aHAJIOMMYHbIE YCTPOICTBY BOJAONPOBOAHOIO BBOAA.

2.PacyeTr KaHa/IM3aUHOHHBIX TPYOONpoBO1OB

TpyOonpoBo/ibl BHYTPEHHEH KaHAIW3allMH PAaCCUUTHIBAIOT Ha MPOMYCK MakK-
CHMaJILHOTO CEKYH/IHOTO PacXo/ia CTOUHbBIX BO/ . J1/C, KOTOPbIH pH 0011IEM MaK-
CUMAJIbHOM CEKYHJIHOM pacxojie q = 8 JI/c B CeTAX XOJOJHOTO M ropsiuero BoJo-
cHaOkKeHHs1, 00CIYKUBAIOILMX FPYINY NPHOOPOB, OMpeestoT o Gopmysie

q=qet+q

re qp - HanGONBIIMIT HOPMATUBHBIH PACXOA CTOUHBIX BOJL OT MPHEMHUKA C
MaKCHMAaIbHbIM BOJIOOTBEICHUEM, JIUTsl JKHIIBIX 3/IaHUH PacXo/l OT CMBIBHOTO Oay-
ka yHuraza paseH 1,6 n/c (CHull, npnn.2).

Pacuer xaHanu3aUMOHHBIX TPYOONPOBOIOB CJle/lyeT NMPOU3BOAMTL MO MPHJI.
S, Ha3Hayas CKOPOCTb ABHKEHUS kuakocTu Vi (M/c) n H/d Takum obpaszom, uto-
Obl ObLIO BBINOJIHEHO YCI0BHE

V.VH/D = 0.6

[Tpu ITOM CKOPOCTH ABHKEHUSH AKHUAKOCTH J10J1kHA ObITh He MeHee 0,7 m/c, a
HaroJjiHeHue TpyOonpoBooB — He Menee 0,3.

B tex ciyuasix, Korza BbINOJHUTH YKAa3aHHOE YCIOBME HE MpeCTaBiIseTCs
BO3MOKHBIM M3-3a HEI0CTATOYHOIN BEJIMUYMHBI PAcXoa ObITOBbIX CTOYHBIX BOJL,
0e3pacueTHbIC YHYacTKH TpyOOIrpoBoA0B AHaMeTpom S0 MM cileyeT NpOKJa/ibl-
Bathb ¢ ykioHom 0,03, a tnamerpom 100 mm — ¢ ykiaonom 0,02.

HauOobiunii ykiion TpyOonpoBo10B He j10/KeH nipesbiars 0,15.

3. IlpoexTHpoBaHHe ABOPOBOH (BHYTPUKBAPTAJbHON KaHAIN3aUHOHHOMK
CeTH) M NOCTPOEHHE NPOA0AbHOI0 npoduis

TpaccupoBKa JBOPOBOM CETH 3aBUCUT OT pelibeha MECTHOCTH, pacrosoxe-
HUS 3/1aHUS, BBITYCKOB M JIPYTHX KOMMYHUKaUMK. [{BOpOBYIO ceTb NMpOKJIa/blBa-
10T, KaK MpaBwo, M3 Kepamuueckux Tpyo auamerpom 150 uiam 200 mm. Cetb
TPacCHPYIOT B/10J1b 3/1aHHsI HA PACCTOSIHUHU OT CTEH He MeHee 3...5 M B HanpasJe-
HHH, COBMAJAIOUIEM C YKIIOHOM MECTHOCTH, KOTOPbIH 3a1aH OTMETKaMHU 3eMJIH Y
Ka)K/10r0 yria 3/1aHus.

JLi1st KOHTPOJIst PAdOThI KAHAIU3ALMOHHON CETH U €€ IKCTlyaTalluu npeayc-
MaTpUBalOT CMOTPOBBIE KOJIO[LbI B MECTaX NPUCOEAMHEHHUS BbIMYCKOB M3 31a-
HMS, Ha MOBOPOTAX TPyOONpoBO/a, B MECTaX M3MEHEHUs JIMaMeTpa WK YKJIOHA
TpyO, @ Ha NpsAMBIX yyacTkax yepe3 35 M npu aametpe Tpyo 150 mMm.

[Tepen npucoeMHEHHEM K yJIUYHON HapyKHOW ceTH Ha TpyOonpoBoae ABO-
poBoii cetu Ha pacctosuuu 1,0...1,5 M OT KpacHOH JIMHUK 3aCTPOHKH BIIYOb
yuacTKka pa3MellatoT KOHTPOJIbHBLIH ¢CMOTPOBOIl Koslo/1el. B HeM oObluHO ycTpa-
MBAIOT Nepernajl, Tak Kak NPOeKTHPYeMbIi KOJI0/1e1L Ha YIHYHOM KOJLIEKTOpe BCe-
raa umeet 0oJibluee 3artyOseHHe.
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JlBOpoBas KaHaM3aLMOHHAs CETh BBIMOJHAETCS TOJILKO Ha FeHIUIaHe yyacT-
Ka C YKa3aHUEM NIPOHYMEPOBAHHbIX KOJIOALEB, PACCTOSHUI MEKAY HUMH, IMaMe-
TPOB M YKJIOHOB TpyO (cM. puc. 4). [1pooabHbli poduib 1BOPOBOH KaHaM3a-
LIMOHHOM CETH BbIYEPKHBAETCS MO OCH Tpacchl TpyO OT MecTa NMPUCOCAMHEHHS K
FOPOJICKOH CETH KaHajlM3allMk 10 Haubonee yaaJeHHOro OT Hee KaHajlM3alUMOH-
HOro Beinycka. Kosioneu ABOpoBO# ceTH 3TOro BbiMycKa onpeaensieT HeoOX0au-
Moe 3antydieHue ceTd. He3aBHCUMO OT HarpaBieHUs IBH)KEHHs CTOUHBIX BOJ O
TpyOOMpoBoaaM ABOPOBOH KaHAIH3ALMH, MPOQHIIL BLIYEPKUBAETCS B COOTBETCT-
BUH C JIBUOKEHHEM BOJbI N0 Tpybam — cjeBa HanpaBo. BbruepunBanue npoduis
HAauUMHAIOT C NOCTPOEHHUS NPOQHIIS MOBEPXHOCTH 3eMJIH BAOJIbL Tpacchl Tpydo-
nposoa. [1o jlaHHBIM aKCOHOMETPHUECKOH CXeMbl KaHaIH3alMOHHOTO CTOsIKa
BbIIlyCKa ONPEAEIAIOT OTMETKY JIOTKA TPYObl B KOJIO/ILE € YYETOM pa3HHULb! J1a-
METPOB TPYOONPOBOAOB BbINyCKa M IBOPOBOH CETH MPH COEIMHEHHH TpyOOonpo-
BOJIOB M0 wesibiraMm. OTMETKH JIOTKOB BCEX APYTHUX KOJOALEB 10 KOHTPOJIBHOIO
HAXOIAT I1yTEM BbIYMTAHUS U3 OTMETKH JIOTKA MPEbIIYLLEro KOJI0ALA BEJTUUHHbI
norepu BbicoThl h; (M) onpenensiemoii no dpopmyie

h;=ix/
r7ie i — YKJIOH KaHaJM3alMOHHbIX TPYOOIpPOBO/I0B;
[ — paccTosiHue MeX1y KOJOAUAMH, M.

Bobluncnentbie 0OTMETKH (10 TPETHEro 3HaKa) 3arMChIBAOT B TadIMLy MpPO-
n10bHOro npogus. ITo pasHUile OTMETOK MOBEPXHOCTH 3eMJIH U JIOTKOB TPyOO-
MPOBOJOB BLIMUCAIOT NIyOMHY KO0/LEB (/10 BTOporo 3Haka). [1o nogydyeHHbIM
OTMETKAM BbIYEPYHBAIOT MPOAOJbHBIA NPOPHIL ABOPOBOH KaHaIU3aLUMU (CM.
puc.6).
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MOCKOBCKHH rocy1apcTBEHHbIH CTPOUTEAbHBIN YHUBEPCHTET

Qakynprer: [1IC
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K KypcoBo# pabote

BOJOCHABXEHHWE U BOJOOTBEJAEHHE

KNJIOTO JOMA
PykoBoauTesnb .. UBanos
CryaeHt [L.I1. TTerpos
Kype HI an. ot
I'pynna 1

Mocksa 2006 r.

33



- 20
5 —~
17 23 15 10 70 50
15 15 | 20
T
> Mmrcy nrc -1 Kep
LI‘I’ Modnucs| dama Cmadus| flucm | Jlucmoe
x BodoomeedeHue u Yy [ 2 [ 40
© Pykogod. |Mearoe UM BodocHabxeHue Kagedpa
Xunoeo doma BodoomeedeHue
Cmydenm [lempoe I1.11)
v
/

Cooepocanue
1. 3a0anue Ha NPOCKMUPOBAHUE...................cccooeiiriiieiieieieeeeeee 3
2. BBEOCHUE. ... 4
3. BHYMPEHHUIL 6000NPOBOO. ... 5

3.1. [uopasauyeckuut pacuem sHympenHe20 mpyoonposood.....................

3.2. Onpedenenue mpedyemoco nanopa 6 cemu giymp. 6000np0o60da
3.3. [Too6op noswbicumenbHot HACOCHOI YCMAHOBKU.

4. Buympennss kanaiusayus

5./780[106&}! KaHaiuzayuonHas cems.

e 35
TIDUROMCEHUC 1. ..o 36

Jlumepamypa

Ilepeuens epagpuueckoeo mamepuana:

Jluem 1. IThan munosoeo smaxca M 1:100

IThan mexnuyeckoeo noonoawsi ¢ cucmemamu B1, K1 M 1:100
Akconomempuueckas cxema enympenneo sooonposooa M 1:100
Akconomempuyeckas cxema enympennet kanaauzayuu M 1:100
[ennaan yyacmea 3acmpotiku #1020 30anus M 1:500
IIpodoasnbitt npoghuas dsoposoi kanaruzayuu Mz 1:500; Me 1:100

34



A

Q)
© m_ =
0l
m%mv “[10 "Ha|f ‘LerenmyodL) t'|f- ‘,88109ua1modLo 8
unneLHaWANOY NOHIB0dU BnheenLdeHELD U BUNEXUDWHK, B0HaWa)D 'Li'g =
x
k I " I -
T7oz T6E] et] =
o =
~ | BNHBpPB8sWoopog qungodu NISHIL0QEOd] | "HELLHS | N
[ NQ@ mQu ey I9NOXI BNHOBANAUBWOHOONY o m
euespOU N BXBWE 02080UNW 19HeU] (7 1/6 \m\% D 80dopn) | usHNdl | c
-
N ey
S BnheenueHes n 5600
€ ¢ | A 0090dLI0Q08 NNHHBAWAHG 210 i) oowoi& o 2
o | sowonyy | wonyy [Bnoea))| - L/ sodws[j[ oHOy| | O m
¥ - - "
BINOQ 020LNX BNHBQESIO0Q0S N BNHaXQEHo0pOg |CHZ[HPIA | W BoHERM | HuoLISg o S
dd  b-iody AOIN welr| veou | OU®
_ y

B!
I
(

0s ' 0/

01" 6L " € " /I

g8l

20

q—

35



YciioBHBIE 0003HAYEHHA INCMECHTOB BHYTPEHHHMX
CHCTEM BOJIOCHA0XKEHHA W BOJIOOTBEACHHA

BogonpoBoa:

XO3AHCTBEHHO-TIHThEBOH Bl 3aaBHXKKA K-
MPOTHBONOXAPHBIH B2 BenTis 3anopHsri ™ l*1
MPOH3BOACTBCHHBIN 00m. B3 Beuruns perymHpyromuit
BononpoBonusmii crosk  Ct.B1-Ne KpaH noxapHsiit Dq —OrK
Tpybonposon Kpan nomspounsii  —D*<
Coennnenne TpybonpoBoaos —*—+— Knanan o6parbrit D"‘
[epexpemmBanse Tpy6opoBoa0B ——+—- -
TpyGompOBon ¢ bepr Cromrou  —e— Bosowep (cuerung) - Ll
Tpy6omposon B dyTaspe — CMeCHTENH:
Tpy6onpoBoa B cajibHUKe “— obmee 0603HaYEHHE ?
H30/THPOBAHHBIE YUACTKH —pagagag C NOBOPOTHBIM HATHBOM ?
C DyHICBOH CETKOH
Iepexon —) P&
Mepexoa pnanuenni =3 PerynsTop naBneHus ‘&“‘ fﬂ
Perynartop pacxona
Bcraska amoptuzauponnas V-
Bcraska 3Bykousoympylomas  _y—— MecTHbli BogoHarpesare/ib é
Kanaauzauus:
6bITOBas K1
I'uxpo3aTBOpHI
JMOXKeBas K2 P b' l’\ bl
npoH3BoACTBeHHAA 06m. K3 PakoBuHa I $

Kananuzaumonnsi crosk Ct.K1-Ne

Moiika KyXOHHas m E

Tpyba >—
r»fyqu > Y MbIBAJIbHHK | 4
Orcryn \ Bauna obwixnosennas b ) [/
Konexo
Ortson t Jlymesoii 1oanoH O =
R Tpan m (=
PeBu3us = i
[Ipounctxa A Bune O )
TPOMHHKH NPAMOM H KOCOH >X- >3 v
TpoitHHk HH3KHI >aa VHHTa3 ¢ MPAMBIM BBITYCKOM @
C KOCBIM BHIITYCKOM <
Kpecrosnua nmpamas >¥—

Kpecrosuna kocas CMBIBHOH Oayek o

KpecroBuna I0CKOCTHAA ~ >O—
pe ands [lucyap HacTenupii 7 g

36



e
[
&=

e
S
—rt

00912

@ @9 © 9 98

0037 5087 7
i | |

oD (6)
@ @

=
B
2
=
2
&
2
=)
o
2
5
2

|
|

s
l

0009

I

00l 1 N ¥XKVLE OJog0ounl Hvuu

37



W Q@ © @W

74

\v__x 000e V_ 009t 7

000¢€ \_ 000¢ \‘ 000¢ 000¢€

009¢

(@)

001} W WXKVLE O1080UNL HYUU

, o
(9]
{en)
—_N
a
N
o
(en]
+—©®
QO
(aw)
[en)
\y
=/
w
[oN
(e
fen)
\\n)/
{ }
U
e v
O
o 7N
D

38



00SE 00Se 008 oo0ge oo2t 00s2 008 00L2 000€ 00SE

39

ooet

© @

I I
{ ] ?m
_ | #w _ |
ITHHHHHHU L — [ =T e — ﬂHHHﬁT EWHMM“%WM
= 1

— Jdi| [u - — [t — 1
11 Lr iy = ar - E
1 C O T T = |
QliD] 5
——J|E—1 3
H|E
|
ﬂu,lrl_ - '+ n I N |__.|_|_

T I 1 — I —T T I

00L'L W WXKV1E O1090UnlL HVYUU

00SS

@ ©



000€

008¢

=

=

0007

6 GO T 60

00L:L N ¥XKV1€E O1090UnL HvUU

40



MAAH TUMNOBOIO 3TAXA M 1:100




009t

009t

— 009 00t 000E

=

oot

009t

O0ST

0usv

Up8BET

1j0}=47

sl r=4

00L'L WYXKV1E O10d0UnlL HYUU

42



t—

—
A
}_\_/

T .| s I T I T
T —
— — — 1 );

00L:L W YXKV1E O10g0uUnlL HvuU

43



<)

ey
|
J

B [ S—

0009

00021

3

— =

LS

IVU

)

001l N WXKV1E OJOgOouUnL HvUU

[rad

44



0011 N ¥XKV1E O10g0uUnL HvUU

45



(o) () (8) (s) () @ ‘0
AN N J\ ( . N~
‘ I . S S : § !
009¢ 0091 0oy 009¢ { 0091 00t \l/
_ e L o A T i —~v)

oo

T - == )
hY : _ h 1
== S S e S S
- 8
AY
F = - N B 4. /,..\\
T =kt i
—= |
4 ﬂ. : L -
! LT L ] |
‘

0011 N WXKV1Ee 0JOgounlL Hvuu

“oov
00Kl

cais

Ol

5

46



001l 1L N WXKVLE O10g0UNL HYUL

47



oo

0011 N WXKV1E OJOg0uUML HYULU

® O

48



00L'L W WXKV1E OJ10d0oUnL HvUU

o6

®

49



IL ==

43 000 T * 000 4 W

0@ 0@3@@

0011 W WXKVLE O10g0ounL Hvuu

50



00L'L W WXKV1E O10d0uUnlL HYUU

51



©

D @

@O

00L'L W YXKV1Ee O10g0UnL HvUU

52



53

000Y

o
Ji

00L'L W ¥XKV1E O10g0ouUnl HvUU



00LS

0011 WYXKV1E O1090UnL HYLUL

l‘_ﬁ)ﬂ

®O

54



- T N 1] - -
| W

ﬁ' T000¢ _lj.amlr T 000€ g 000¢ 000€ 000¢ 0008 »l,.
|

,
*
I N I |
| | {
|
= S | s S I £ s s I ! R ! @
,
]

0011 W YXKVLiE O10g90unl Hvuu

55



000¢

00Zy

000¢€

00cy

000€

I

@

008Y

0021

0009

00zZel
@ @

_ _
@ 00vT & 009¢ @@

002l

&

00L:L W WXKV1E O1090Unl HvUU

)

56



009€

1e

005€

009€

oos8e
009€ 009€ 009¢€ 009€ 009¢€ 009€ 005¢€ €

009€

009¢€

009¢€

| 00882
009€

009€

00887

009€

Jl. 009€ |
ﬁ; b
r
EH
=“"1 }_Iﬁ 111 Q
1]
( H
7
4

009€

009€

009€
‘ﬁg;
|

oo

009€

0011 W YXKVLE O1090UnL HYUU

57



fa1) ot #) ¥ L o9, koo 2 vog vo1. oy

hoT 1 ! | r ‘_
I —— : we 52 S
L W ¥ T 0T - g
L
. 10(
=T = | ¥
U
1 11
O 5
_ \ 1/ |
| I
[ — ) - __ = — Imwf,lwum\.
H
I iuPan — P

000 £ H
st 3 #o1

00L:} W YXKVLE OJOg0UNL HYLU

58



59

|M*I@
—@®
——®
H
T
| m@ @
I — L ®

0011 N ¥XKV1E OJOgoUnNL HvUL



L
T

olo

0L

00L:L W VXKVLE Ologounl HvLIL

60



006Y

000¢

000¢ 000% 006¢

00tT

0009

0001

1

0017

000%

006

QO

00} N VXKVLE OJOogounlL Hvul

61



7.

00L'L W WXKvV.1e Ologounl Hvul

&

62



L

©



I

By 1 T s T
— 1l [ e

: /
: -

L —

S

I
L |

R

00L:L W YXKVL1€E O1090UnL HYUU

bba

@m 91@

S@d

64



