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Hapy)KHI)Ie CCTHU BOAONPOBOJAa U KaHAJTU3AlIUN

YueOHOE 3a/1aHUE

OO01mme moJ10KeHusl.

Pabota cocTtouT u3 rpaduueckoii u pacueTHol yactei. ['paduueckas yactb
BBITIOJTHSIETCS HETIOCPEICTBEHHO Ha TUIAaHE MUKpPOpailoHa, KOTOPBIN Mpe10CTaBIIseT
npenojaBaTellb KaxaoMy CTyACHTY. PekoMeHayeMblil mopsI0K paboThl - CHavasia
CTYJIEHTOM HAaHOCSATCSI CETH TOHKHMHY JIMHUSMH /TIPOCTHIM KapaHIaom/
MIPOBEPSAIOTCS MPEToaBaTeIeM 1 3aTeM 00BOJISTCS TYIIBIO HIIA IBETHHIM
KapaHJaIioM, JM00 BEIYEPUMBAIOTCS CTYACHTOM MPU TOMOIIN KOMITBIOTEPHBIX
rpaduueckux rnporpamm. TosuHa JIMHUNA J0JKHA B 1,5-2 pasa npeBbliaTh
TOJIMHY JUHUN KOHTYPOB 3JaHUM.

Heab padoThi: 3alIPOCKTUPOBATH B MUKPOPAHOHE B COOTBETCTBUU C
HOpPMaMHU TPACCUPOBKY HAPYKHBIX CETEH MO BOJIOCHA0KEHUIO U KaHATU3ALIUH .

Cocras padoThbl.
1. TuTynBHBIN JUCT C YKa3aHUEM Ha3BaHUS pabOThI, aBTOpA pabOThI U
KoHcyabTaHTa (cMm. [punoxenue 1).

2. TlosicHUTeNbHAS 3aMKCKa, BKIIOYAOINIAsl KPATKOE OIMCAHKE
3alPOCKTUPOBAHHBIX CETEH M pacdeT TpeOyeMOoro CyTOYHOTO KOJUYECTBa BOIBI
JUTA JTAHHOTO MUKPOpPANOHA.

3. I'paduueckas yacTh, BKIIOUarOIIas JIaH MUKPOpPaoHa ¢ TPAaCCUPOBKOM:

® HApPYXHBIX CETEN BOJOMPOBO/IA, BKIIOYAOIINX KOJIBIEBYIO TUHUIO C
MOYaPHBIMU KOJOAAMH 10 IEPUMETPY MUKPOpaOHa,
BHYTPUKBAPTaJIbHbBIE CETU U BBOJBI BOJIOIIPOBO/IA B OTJICIbHbIE 3/IaHUS
coracHo TpedoBanusm CII[1];

® HApYXHBIX CETeH KaHAIM3AlUK, BKIIFOUAIOIIUX BBITYCKU U3 3/IaHUM,
JIBOPOBYIO U BHYTPUKBAPTAJIbHYIO KAHAIM3AIUIO U YIUYHBIE
KOJUJIEKTOPBL, PETYCMOTPEB HA 3TUX CETAX KOJOJLBI COTJIACHO
tpeboBanusm CII[2].

OO0mue TpedGoBaHMs K 0()OPMJICHUIO TUIIOMHOI padoThI.
KypcoBast paboTa BBIIOIHAETCS Ha CTAaHAAPTHOM YEPTEXKHOM JHcTe (hopMara
A4 B Ty, KapaHjalle Uiy ¢ MOMOLIBI0 KOMIIBIOTEPHBIX IPAPUUECKUX
IpOrpamm.

CeTH X0351ICTBEHHO-ITUTHEBOTO BOJIONIPOBO/Ia XOJIOHON BOJBI HAHOCSITCS
CIUUIOIIIHOM KUPHOM YepHOM WM CUHEH TMHUEH ¢ o0o3HaueHnem B1;

CETH XO3SIMCTBEHHO-OBITOBOM KaHAJIM3AI[UM HAHOCSTCS CILUIOIIHON KUPHOU
YEPHOU WM KOPUYHEBOU JInHUEHN ¢ 0003HaueHueM K.



Kadenpa «mxenepHoe 000pynoBaHue 3MaHUIN

MeToanuyeckue yKazaHusi 110 BHINOJHEHNIO KYPCOBOM padoThl.

1. Hapy:xHble ceTH BOJONIPOBOAA

B HaceneHHBIX MyHKTax IPUMEHSIOTCS KOMOMHUPOBAHHBIE CXEMBI
BOJOCHA0XEHUS, BKIIIOUAIOIINE B CE0s 3JIEMEHTHI KOJIBIIEBBIX U TYITUKOBBIX
cucteM. KosblieBbie CHCTEMBI MEHEE DIKOHOMHUYHBI, HO OHH 00€CTIeUnBaIOT
Oecriepe0oitHyt0 1Mo1aYy BOABI BO BCE TOUKH BHYTPH KOJIbI[A, YTO OCOOCHHO BaXKHO
IIPU aBapHsIX U MOXKAPaX.

Puc. 1a TynukoBsie BOIOIPOBOIHBIE CETH. Puc. 16 KonpueBbie BOAOIIPOBOIHBIE CETU
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Puc. 18 KoMOMHUpOBaHHbBIE BOAOIIPOBOIHBIE

CeTH PacnipenenurensHbie BOIONIPOBOIHBIC CETH
IR R R
i : -3 -— 1 — BOJIOBOJIBI;
| | |‘I“| |"IH 1] 2 - MaruCTpajJbHbIC BOJIOTIPOBO/IBI;
) 3 — pacnpenenuTeIbHbIE
I | i-ﬂ +-H | l = |_ |_ ] 1 TpyOOIIPOBO/IBL;
IR A 4 — KBapTaJIBI 3aCTPOHKH
TR ]

CoBpeMeHHbIE TPOTUBOOKAPHBIE KOJOALBI MOTYT OOCTYKHBATh
TeppUTOpHUIO B paguyce a0 150 M, moATOMY MPOTHUBOIOIOKHBIE (YCIOBHO
"mapasienpHblie") TMHUM KOJIbLIA TOJKHBI PACIONaraThCs Ha PACCTOSIHUU He 0oJiee
300 m npyr ot gpyra.

Ecnu paccrosiHue Mex 1y NpOTUBOIOJIOKHBIMU BETBSIMU KoJibla 6osee 300 m,
CJIeIyeT MPEyCMOTPETh IEPEMBIUKY C 00ECIIEYEHHEM MOIBE3THBIX My TEH.

DTUMU KE NPaBUIIAMU CIIEAYET PyKOBOACTBOBATHCS IIPU MPOECKTUPOBAHUN
JIOPOT, MPOE3J0B U JP. JJIEMEHTOB HAPY>KHOM TNIAHUPOBKH.

PaccrosiHust o TOpU30HTAMM OT OJIMKANTIIMX TTOA3EMHBIX HHKEHEPHBIX CETEH
110 3[JaHUl U coopyxkeHuil cm. [Ipunoxenue 2.

B paccmaTpuBaeMoM MUKpOparoOHE CIEAYET NPEAYCMATPUBATH KOIBLIEBYIO
JIMHUIO BOJOCHA0KEHUS BIOJIb KOJIBIIEBBIX YIIHII, MPOXOASIINX MO TIEPUMETPY
3aCTPOMKHU. DTa TMHUS TPOKIIATBIBACTCS MO0 10T TOPOTOH, JIMOO B TIOJIOCE,




Hapyxcﬂme CCTHU BOAONPOBOJAa U KaHAJTU3AlIUN

PUMBIKAIOIIEH K IPOE3KEH YacTH, HO HE Janee 2,5 M OT ee Kpast (17151 yaoO0cTBa
II0JIb30BaHUs TIO’KaPHBIMU KOJIOJILAMHU ).

[To>xapHble TUAPAHTHI HAJICKUT IIPEyCMaTPUBAThH BJOJb aBTOMOOMIIbHBIX
JIOPOT Ha PacCTOSIHUM He OoJiee 2,5 M OT Kpasi Mpoe3rKei yacTu, HO He Oike 5 M
OT CTEH 3JaHUI; IOITyCKAETCS Pacnoiaratb ruApaHThl HA MPOE3KEN YaCTH .

[Tocne HaHEeceHHs Ha TUIaH KOJIbLEBOW BOJIOIIPOBOAHON MaruCTpalid CIEIyeT
3alpOeKTUPOBATH BBOJIbI BOJIOTPOBOA B OTJENbHBIC 31aHus. MecTa BBOJia 0000
HE PETrJIAMEHTUPYIOTCS U 3aBUCST OT KOHCTPYKIIMU BHYPTHIOMOBBIX
BOJIOIIPOBOJIOB, OHAKO, HEJIb35 I€JIaTh BBOJBI B YIJIbl 3JJaHUN U BO BCEX CIIydasx
BBO/IbI JIOJKHBI OBITh NEPIIEHINKYIISIPHBI K 3JaHUIO U JKEJIATEIbHO - K YIMYHOU
cetu. He pekoMeHnayercst npOoeKTUpOBaTh BOJOIPOBO/IbI, UMEIOIIUE OJIMH BBOJ Ha
HECKOJIBKO 3[JaHUW U MPEyCMaTPUBAIOIINE TPAH3UTHBIN MPOITYCK BOJABI YEPE3
OJIHO 3/1aHHE K apyromy. JIJist >KUIIbIX 37aHui OT12 3Ta)kel U Bblllle HEOOXOAUMO
YCTPOMCTBO BHYTPEHHETO IMPOTUBOIIOKAPHOTO BOAONPOBOA, TOITOMY ISl TAKUX
3/1aHui HEOOXOAMMO JIeTIaTh 2 BBO/IA BOAOIIPOBOAA.

Puc. 2 V3en npucoeaHEHUS TTOXKAPHOTO
TUpaHTa K TOPOJCKON BOJIONTPOBOJHON CETH




Kadenpa «mxenepHoe 000pynoBaHue 3MaHUIN

2. Hapy:XHble ceTH KaHAJIU3AIUH

B oTiuune ot Hapy>XHBIX BOJOIPOBOIOB JBOPOBBIE, BHYTPUKBAPTAIbHBIC U
YJIMYHbIE KaHATN3alMOHHBIC IMHUH, KaK MPABUIIO, ObIBAIOT CAMOTECYHBIMU U UX
CJIeTyeT MPOKJIAJbIBATh C YUYETOM peibeda MECTHOCTH.

Ha nnanax MukpopaitoHOB HAHECEHBI TOPU3OHTANH - IMHUU PABHBIX
re0JIe3MYECKIX OTMETOK OT KAKOTO-TO YCIOBHOI'O YPOBHS MJIK OT YPOBHS
banTtuiickoro Mops. JInHuM Hapy>KHOM KaHAJIU3allUU B UJI€AJILHOM Cllydae ClaeayeT
pacroniarath NeprIeHANKYJISIPHO K TOPUZOHTAISIM, OT 00JIe€ BBHICOKMX OTMETOK K
OoJiee HU3KUM. Bo Bcex ciyuasx, HalpaBlICHUE IBUKEHUS CTOYHOM XKUIKOCTHU B
TpyOax JOJKHO OBITH B IIpeeiaxX OT NEPIEHIUKYIISIPHOTO PACIIONIOKEHUS K
TOPU30HTAIISIM JI0 MapaJlIEILHOTO pacnoiokenus Kk HuMm. Cieayer u3oerarhb
TaKOTO PACIOJIOKEHUS TPYO, MPU KOTOPOM CTOUHAS KHUIKOCTb OyIET IBUTaThCA B
CTOPOHY YBEJIMYECHUS I'€0/I€3UYECKUX OTMETOK, T.K. 3TO HEU30EKHO MPUBEIET K
YTIIyOJICHUIO TPYOOTPOBOJIOB U K OOJIBIIMM 00beMaM 3eMIISTHBIX PadoT.

Brinycku kaHanu3auuii U3 34aHAN CIEAYET J1€J1aTh B CTOPOHY OHMKEHUS
penbeda, He3aBUCUMO, OT TOTO, YTO 3TO -(haca WK MPOTHUBOIOIOXKHASI CTOPOHA
3/1aHusl, 0OBIYHO HA KaXK]IYIO CEKIIMIO OBIBAET IO KpaitHel Mepe OuH, a Jare 2
win 3 Beimycka. Ha kax oM BbITyCKe, TPOSKTUPYEMOM MEPIICHIUKYIISIPHO K
CTeHaM 3/]aHusl, yCTPAuBAETCS KOJIOICII, TPUYEM €T0 PACCTOSTHUE OT 3/1aHUS
JIOJDKHO HaXOJMThCS B Ipesenax 3 - 6 M, Ho He 6osee 8 M. Heckoabko KoJIoIes,
coeIMHEHHBIE 001Iel TpyOoi, HOPMHUPYIOT TBOPOBYIO C€Th. MecTo € MPOKIIaIKH,
KaK ¥ IPyTUX BHYTPUKBAPTAIBHBIX JIMHUH, TUKTYETCS TOJBKO pebedom
MECTHOCTH U HE JIOJDKHO CBSI3BIBATHCSA C MPOE3/IaMH, MPOXOIaMH U T.1I.
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Hapy)KHI)Ie CCTHU BOAONPOBOJAa U KaHAJTU3AlIUN

OOBeauHsONIas psii TOMOBBIX IBOPOBBIX JUHUN CETh - BHYTPUKBAPTAJIbHbBIC
JIMHUH - TPAHCIIOPTUPYIOT CTOYHBIE BOJbI B YIIMYHBIE KOJUIEKTOPHI U Jajiee, B
cOOpHBIe OacCeHHOBBIE KOJIJIEKTOPHI M HA OYUCTHBIE COOPY>KEHHUSI.

[Ipu nepeceueHuu ¢ JIMHUSIMH BOJIOIIPOBO/IA CIIEYET CTPEMUTHCS K Pa3phIBY
o BeicoTe 0,8-1 M.

Ha Bcex kaHanM3alMOHHbBIX JIMHUSAX YCTaHABIUBAIOTCS KaHAJTN3allMOHHBIE
KOJIOJIIIBI: TIPU MOJACOETUHEHUSX, P U3MEHEHUH IMaMeTpa U YKIIOHA, a TaK K€ Ha
NpsAMBIX yyacTkax yepes 30-40 m.

3anpoeKTUPOBAHHBIC TMHUY KaHATU3ALMH JT0JKHBI ObITh HAHECEHBI MPOCTHIM
KapaH/IallloM U 00513aTeJIbHO COTJIaCOBAHBI C MpPero/iaBaTeeM nepes
OKOHYAaTEIbHOU 00BOJIKOM.

3. Pacyer cyTo4HOro BoionoTpedieHusi MUKpPOpaiioHa

PacueTHBIH (CpeIHuMii 3a TOT) CYTOUHBI pacxo Boabl Ocym.m, M°/cyT, Ha
X03SIICTBEHHO-TIUTHEBBIE HYX/Ibl B HACEJIEHHOM ITyHKTE CIEAYET ONPEAEIATh 110
dbopmye:

QOorc = 2qorcNoic/1000, (1)

T7Ie goic - YAETHbHOE BOAONOTpeOIeHIE, MPUHIUMaeMoe 1o Tabmure 1;

Notc - pacueTHOE YUCIIO JKUTEJIEW B pallOHAX KUJIOU 3aCTPOMKH C Pa3IMYHON
CTEIEHbIO 0JIarOyCTPOUCTRA.

PacyeTHbIe pacXxopl BOJIBI B CYTKH HAaMOOJIBIIETO M HANMEHBIIETO
BOZOMOTpeGeHust Qcym.m, MY/CYT, CIeIyeT OpeIeiIsTh:

Qcyr.max = cy'r.machy'r.m;

Qcy'r.rrdn K Kcy‘r.mecyT.m- (2)

Koadduument cyrounoit HepaBHOMEpHOCTH BojionoTpednenust Kcym,
YUUTBHIBAIOIIMM YKIIA]] )KM3HU HACEJICHUSI, PEXKUM pabOThl MPEANPUATUN, CTENIEHB
OnaroycTpoiicTBa 3/1aHuil, U3MEHEHUS BOAOMIOTPEOICHHUS TI0 CE30HaM roJla U THAM
HE/eNH, IPUHUMATh PaBHBIM:

Keym.max = 1,1 - 1,3; Keym.min = 0,7 - 0,9.

PacueTHOe ynciio xurenen onpeaensiercs CTyA€HTOM HHAUBUAYAJIBHO JJIsI
JAaHHOTO MUKpoparoHa. C 3TOH 1ebIo TpapUIecKu OnpenesaeTcs MIomaah
3aCTPOUKH B 2a B MPEIEIIAX KOJIBLIEBOW JOPOTH, OMOSICHIBAIOIIEH MUKPOPANOH.

Macitab Bcex mukpopaiionos 1 : 2000, 1ra = 10000 m. [TmoTHOCTH
HaCeJICHNUs] THAUBUyallbHa JUIsl KaKJ0TO BApUaHTa U paBHA HOMEPY BapHaHTa
yMHOKeHHOMY Ha 20. 3Hasi 3TU JBE BEIMUYMHBI (IUIOIIA/b 3aCTPOMKHU U MIIOTHOCTh
HACEJIEHUS), MOXKHO ONPENENUTh PACUETHOE YK CIIO )KUTEIEH:

N =P S [uen]

rae N — pacueTHoe YUCIIo KUTENEeH, yenl


http://snipov.net/database/c_3364717195_doc_4293801307.html#i176020
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P — mmotHOCTEL HaceneHus, uen/ea

S — mrommank 3aCTPOMKH, 2a

Tabmuna 1 - YaensHoe cpegHecyTouHOe (3a ro/1) BOJIONOTpeOIeHne Ha
X03SICTBEHHO-IIMThEBBIC HY Kbl HACEICHHUS

Crenens 6JaroycTpoicTBa paioOHOB KHIJION VY ienpHO€E X0351UCTBEHHO-TTUTHEBOE
3aCTPONKH BOJIONIOTPEOJIEHNE B HACEJIEHHBIX ITYHKTaX
Ha OJTHOTO YKUTEJIA CPeTHECYTOUHOE (3a
roju), Ji/CyT
3actpoiika 31aHusAMHU, 000PYIOBAaHHBIMHU 125-160

BHYTPEHHHUM BOJIOIIPOBOJIOM U KaHalIW3alueH, 6e3

BaHH
To ke, ¢ BAHHBIMH M MECTHBIMHU 160-230
BOJIOHATPEBATEIISIMH

To xe, ¢ IEeHTpaNU30BaHHBIM TOPSTUUM 220-280
BOJIOCHAOKEHUEM

Pexomenayemas Jmreparypa

1. CII131.13330.2012 Bonocnabxxenue. Hapy)xHble C€TH U COOpPYKEHHUS.
AxryanmsupoBannas pegakius CHull 2.04.02-84*

2. CII32.13330.2012 Kananuzauus. HapyxHble ceTu 1 cOOpYXeHUs. AKTyalIu3upoOBaHHAs
penakmust CHull 2.04.03-85

3. CII 8.13130.2009 Cuctembl IPOTUBONOXKAPHOH 3alUTHI. VICTOYHUKH HApY>KHOTO
MIPOTUBOIIOXKAPHOTO BOIOCHAOXKEHH. TpeboBaHus MokapHOH 6€30macHOCTH (C
N3menenuem N 1)

4. VYyeonuk “UnxenepHoe 000pyn0BaHKE 3AaHUN U COOPYKEHUM MO penakiueit mpod.
TaOGynmmkosa FO.A. B.III. 1989r.
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[Tpunoxenue 1

MOCKOBCKNM
APXUTEKTYPHbIA UHCTUTYT

(ClocypnapcTBeHHasa akagemus)

Kagpedpa «MHXXEHEPHOE OEOPYLOBAHUWE 3[AHNA»

PacueTHO — rpadmyeckasa paboTa

«HAPYXHbIE CETW BOAOMNPOBOOA U KAHATTU3ALINN»

PaboTa BbinonHeHa ctyaeHToMm (rpynna, PHN0O)

Mocksa 2014r.



[Tpunoxxenue 2

PaccTosHus no rOPMU30OHTanun (B CBeTy) OT BGnmxanwmx Nnoa3eMHbIX NHXEHEPHbIX ceTeun 0o 30aHUN U coopy>KeH|/||7|

NHxxeHepHble ceTn PaccTosHue, M, Nno ropnsoHTanu (B CBeTYy) OT NOA3EMHbIX CeTen A0
dyHoameHToB  dyHOAMEHTOB OCU KpamHero nyTu BopTtoBoro Hapy>XHOW  (pyHOAMEHTOB OMNOp BO34YLUHbIX
34aHuin N orpaxgeHun KaMHS OpoBkK NNHUA anekTponepenayun
COOPYXKEHUN npeanpusTUi, ynuubl, KloBeTa HanpshkeHnem
acTakag, onop aoporu nnm
KOHTaKTHOW CceTn M1 (kpomKM noaoLBbI
cBa3N, JKEeNe3HbIx = KenesHbIX KenesHbIX  mpoeaeit HachInu o 1 kB cB. 1 cB. 35
nopor Jopor koneu  pgopor yacTty, [0pOrK Hapy>KHOro oo 35 po 110
1520 mm, Ho  komen 750  yypenneHHot OocBeLLeHNs, kB KB nu
He MeHee MM W nonocel KOHTaKTHOM BblLLIE
rNyouHbI TpamBas 0604MHbI) ceTn TpamBaeB
TpaHwen o "
NnogoLBbI Tponnenbycos
HacbInm "
OpoBKM
BblEMKM
Boponposop n 5 3 4 2,8 2 1 1 2 3
HanopHas
KaHanusaums
CamoTeyHas 3 15 4 2,8 15 1 1 2 3
KaHanusaums
(bbiTOBas n

noxnaesas)




HapymeIe CCTHU BOAOIPOBOJA U KaHAJIU3AllUN

PaccTtosiHus no rOpnU3oHTaNn (B CBeTy) mMexay cocegHUMN NHXEeHEePHbIMU NoaA3EMHbIMU CETAMU NPU X NapaniesibHOM pa3MeLlleHnin

NHXeHepHble ceTun PacctosiHue, M, no ropu3oHTanu (B cBeTy) 4o
BOOOMPOBOAA KaHanuMsaumm gpeHaxa Wu  Kabenen kabenenm TennoBbIX ceTeun KaHamnoB, HapyXHbIX
OblTOBOM [oxXxaeBon CUNOBbIX TOHHENe MNHEBMOMYCOP
KaHanusauum Bcex onpoBoJoOB
HaNPSKEHMIA HapyxkHa  obonouka )
1 CcTeHKa ©OeckaHanbHON
kKaHana, NpokKnagku
TOHHENs
Bogonposog - Cwm. npum. 1 1,5 0,5* 0,5 1,5 15 1,5 1
Kananusauusa Cwm. npum. 1 0,4 0,4 0,5* 0,5 1 1 1 1
OblToBas
Kananusauus 1,5 0,4 0,4 0,5* 0,5 1 1 1 1
noxaesast
MpumeyvaHme

1 PaccTosiHus oT 6bITOBOW KaHanNM3aummn 4o X03sMCTBEHHO-NMMTLEBOrO BOAONPOBOAA crieayeT NpUHUMaTh, M: 4O BOAONPOBOAA U3 Kene306ETOHHbIX 1

acbecToueMeHTHbIX TpyO - 5; Ao BogonpoBoga M3 4YyryHHbix Tpyo guvametpom go 200 mm - 1,5, gumetpom cebiwe 200 mm - 3; go BogonpoBoda wu3
nracTmaccoBbix TpyO - 1,5.
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