JlaHHBIM (haill IpeICTaBIECH UCKITIOYUTEIBHO B
O3HAKOMMUTCJIIBHBIX LCJIAX.

YBakxaeMblid UNTATEIb!

Eciu BBl CKONIUPYETE HaHHBIN (aii,

Bbl 10JKHBI HE3aMEUIUTENBHO YAAIUTh €0
cpasy I10CJI€ O3HAKOMIJIEHUS C COJIEPKAHUEM.
Konupys u coxpansis ero Bel npuHumaere Ha cebs
BCIO OTBETCTBEHHOCTb, COTJIACHO JIEUCTBYIOLLIEMY
MEXKAYHAPOAHOMY 3aKOHOJATEIbCTBY .

Bce aBTopckue npaBa Ha JaHHBIN (aii
COXPaHSIOTCSA 3a NMPaB000JIaIaTENEM.

JIr000e KOMMEPUECKOE U MHOE MCTO0JIb30BaHUE
KpOME MPEABAPUTEIBHOIO O3HAKOMJIICHUS
3aIpeueHo.

[TyOnukanusa 1aHHOTO JOKYMEHTa HE MPECiIeayeT
HUKAKOU KOMMEPYECKOU BbIroApl. Ho Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTpEUIIEMY
npo(ecCuOHAILHOMY U IYXOBHOMY POCTY
YUTATEJIEN U SIBJISIIOTCS PEKIaMON OYMaKHBIX
U3IaHUM TaKUX JOKYMEHTOB.
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BBengenmue

Kypc «l'opoackue HHKEHEpHBIE CETH» MpEJHA3HAYEH [UI Pa3BUTHS Y
CTYIAEHTOB NPEJCTaBICHUS O TOPOJCKHX HWH)XEHEPHBIX CETAX Kak O €JUHOM
MH)XCHEPHOM KOMILIEKCE, CHA0XKAIOIIeM TOpOJ] OCHOBHBIMHU BHJIAMU SHEPTUH, BOJAOU
U OTBOJSIILIEM CTOKH C TEPPUTOPUU T'OPOJA U OT OTJEIBHBIX TOPOJICKMX OOBEKTOB.

HAucunmiaa YUTACTCA CTyJIEHTam CIEHHAIBHOCTH 7.092601
«BogocHabxeHre W BONOOTBEIEHUE». OTO OOBICHIETCA TEM, 4YTO B Ipolecce
Oyayuiel npodeccuoHanbHOM MAESATENbHOCTH CHElUalucTaM B 00JacTH BOJHOIO
X035IMCTBAa MPUXOAUTCS BBINOJHATH paOOThl B 30HE JACMCTBUS MHXKEHEPHBIX CETel
JPYroro Ha3Hau€HUs, O KOTOPHIX MPOU3BOJUTENH PabOT JOIKEH MMETh XOTS Obl
o0111ee mpecTaBICHHE.

JlucuunianHa COCTOMT W3 YEThIPEX OTHOCUTEIBHO CaMOCTOATEIbHBIX

pa3zernos:

B TICPBOM pa3Jielic HM3JIararoTCsi OCHOBHBIC CBEICHHS O HA3HAYCHUH, CTPYKType
CHCTEM, pOJIM, OCOOCHHOCTSX MPOCKTUPOBAHHMS ¢ YCTPOWCTBA OTIEIBHBIX
AIIEMEHTOB CHCTEM BOJIO-, TEILIO-, Ta30-, JJICKTPOCHAOKECHHUS 1 TENICPOHHBIX CETAX;
- BO BTOpPOM pasJielie pacCMaTPUBAIOTCS OOIIME BOIPOCH Pa3MEIICHHS 1036 MHBIX
ceTell Ha TEPPUTOPHUU HACETICHHBIX MECT;
- B TpeThEM pasieliec pacCMaTPUBAIOTCS HEKOTOPbIE OCOOECHHOCTH CTPOMTEIHCTBA
IIOA3EMHBIX CETEH U KOJIJIEKTOPOB;
- B YETBEPTOM pas3Jelie MPHUBOJATCS HEKOTOPHhIE OCOOCHHOCTH OJKCIUTyaTalluu
MIOJI3EMHBIX CETCH U KOJJICKTOPOB.
Takast cTpykTypa Kypca 00ecreunBaeT 0XBaT OCHOBHBIX BOIIPOCOB, KOTOPBIE
MOTYT TIOBJIMATH HA HAJIEKHOCTh M COXPAaHHOCTH PabOTOCIMOCOOHOCTH TOPOJCKHUX
WHXKEHEPHBIX cucteM. Kpome Toro, Kypc oOecmedmBaeT CTyJIeHTaM oO1ee
3HAKOMCTBO C CHCTEMaMH, KOTOPbIE B TOCJIEIYIOIEM [ETalbHO H3y4aroTcs B

CIEHHUAIIBHBIX KypCax.



Tema 1. OOwue cBeieHUsI O TOPOJCKUX MHKEHEPHBIX CETAX

U KOJIJIEKTOpax

1. Kparkasg wncropuyeckas CIpaBKa O pasBUTHUM TOPOACKHX
VH)KEHEPHBIX CETEU U KOJIJIEKTOPOB.

2. Buapl 3HepreTuyeckux M APYrUX CUCTEM JUJIsl OOCITYKHUBaHMS
rOpOJOB.

3. Knnaccudukanms moJ3eMHbIX CETeH 1 KOJIJIEKTOPOB.

WNnxeHnepHble KOMMYHHUKAIIUM UMEIOT OOJIbIIOE 3HAYEHHUE JJii HOPMAaJIbHOM
KU3ZHENIEATETbHOCTH TOPOJOB M HACENEHHBIX MECT. DTHU CUCTEMbl BO3HUKIIHU, KakK
CUCTEMBI JJisi 00CIy KUBaHUS TOpoJoB. [103TOMY OHU B CBOEM pa3BUTUU HECKOJIBKO
OTCTaBaJid OT pa3BUTUA roponoB. Kpome TOro, pazinyHble CUCTEMbI BOZHUKIM HE
OJIHOBPEMEHHO, a CJIEJ0BATENIbHO, U Pa3BUBAThCA Havyajld B pa3Hoe BpeMs. Panbiie
JIPYTUX Hayaldu pa3BUBATHCS CUCHIEMbL 6000CHADIICCHUA.

B nepuon pacusera JlpeBneit I'peruu u Puma cyuiectBoBanu yxe Oosbliive
LHEeHTPAJTU30BaHHbIe CUCTEMBbl BojocHaOkeHus. IlepBbie cBeneHuss o0 ycTpoiicTse
LEHTPAIN30BaHHBIX TOPOJICKUX BOAONPOBOI0B B EBponie oTHOCATCA K XII BEKYy — 3TO
BojonpoBox r. [Ilapmwka. Csenmenuss 00 yCTpOWCTBE  IIEHTPAIM30BAHHBIX
BOJIONPOBOJIOB B I'epmManum otHOCcATCA K Hadanry XV Beka. B Poccum
LEHTPAJIM30BaHHBIE BOAOIPOBOJBI Hayalnu NOSABIATECA B XV B. (BOJONPOBOA
MockoBckoro Kpemsst), B XVII B. (BomompoBoasl Ilereprodckux (oHTaHOB U
[Mapckoro cena), B Ykpaune — koner| XIX B. (Onecca, Kues).

Cucmempl Kananuzayuu HAYAUIA DPA3BUBATHCS 3HAYUTEIBHO MO3XKE, YTO
00BSACHSIETCS] OTJIIMYHOM OT BOJIONIPOBOJIA POJIBIO KaHAIU3auu. X0t eile B J[peBHem
Pume ObIT MOCTPOEH 3HAMEHMUTHIA KaHAT «KJIO0AKa MAaKCHMa», KOTOPBIA YaCTUYHO
UCIIOJIB3YETCSl B COBPEMEHHOM KaHaiM3auuu. OJIHaKO LEHTPAIN30BaHHBIE CUCTEMBI
KaHAJIM3AalMU HAa4daJll Pa3BUBATHCS 3HAYMUTEIBHO MMO3ke. B AHmmM — 3TO Hayasuo
XIXB., B Apyrux crpaHax, Bxiroyasg u Poccuro — 310 cepenunHa-koHen XIXs. B
VYkpaune 3to koHen XIX B. (Onecca, KueB) u nayano XX B. (XapskoB). OCHOBHOE

pa3BuTHE OTHOCUTCS K XX B.



Cucmembl mennocHadHceHusa Havanu pa3BUBaThCA TOJIbKO B KoHIle XIX — B
Hayasie XX B. DTO OOBACHSETCA T€M, YTO OHM TpeOOBajIM JOCTATOYHO CIIOKHOTO
000pyioBaHUsI U O4YEHb PHEproeMku. Kpome Toro, oHu TpeOOBaiM peIICHUS psiaa
HAYYHBIX U MPAKTUYECKUX 3a7a4 U OOJBIINX KaMUTAIbHBIX BIoKeHHH. [I[pumepHo B
3TOT K€ MEPHUO]I HAYaJIu Pa3BUBATHCS U CUCHIEMbL IIEKMPOCHADIHCEHUA .

Cucmemul 2a3zocnadxcenus Hadyalu pa3BUBaThcs TONBKO B XX B.,, a B
obiBmeM CCCP nmaxe B cepenmne XX B. HecMmoTpsi Ha CBOIO «MOJOIOCTBY» 3TH
CHUCTEMBbl Pa3BUBAIOTCA OYEHb OYpPHO, a MX POJIb B Pa3BUTHHM OOIIECTBA MpHUBEIA K
TOMY, UYTO YPOBEHb MX OCHAILIEHHOCTH OOOpYIOBaHHEM, CUCTEMaMH YIPaBJICHUS,
MaciTabamMy MHOTOKPATHO MPEBBIMIAIOT CUCTEMbI BOJOCHAOXKEHUS M KaHAJIW3AllUH,
KOTOPbIC HAUMHAJIM Pa3BUBATHCS PAHBIIIE.

B cBsi3u ¢ OypHBIM POCTOM HAYKH M TEXHUKH HEYy3HABAEMO M3MEHUIIOCH U
MOA3EMHOE XO35IMCTBO HAIIMX TOPOJOB. B HacTosmiee BpeMs — 3TO CI0KHAs CUcTeMa
MO/I3EMHBIX KOMMYHUKAIWA, TpeOyrommas il WX CTPOUTEIHCTBA U IKCILTyaTaIHH
BBICOKOM KBaNM(DUKAIIMN UHKEHEPHO-TEXHUYECKOTO TIepCoHaa.

Kaxmast cucrema BBIMOJIHSIET OMPEEICHHYIO POJb U UMEET OINpeJie/ICHHbIC
dbynkuuu. K ocCHOBHBIM cucTeMaM, 0OCITYKUBAIOIIINM T'OPO/I, OTHOCSITCS:

— CHCTEMBI BOJIOCHAOKEHHS,

— CHUCTEMBbI KaHAJIU3AllUH,

— CHCTEMBI TCIIOCHAOKCHMS,

— CHCTEMBI Ta30CHA0KCHMUS,

— CHCTEMBI AJIEKTPOCHAOKEHUS TOPOJIOB,

— ropojckue TeaehOHHBIC CETH.

Cucmema 600ocnabrycenus TOpOAA TPEIHA3HAUYCHA [JI1 MOJYYCHUS U
MOJa4M BOJIbI HA X035 CTBEHHO-ITUTHEBbIE, CAHUTAPHO-TUTUEHUYECKUE, TIOJTUBOYHBIE
Y TPOTHBONOKAPHBIE LENU roponaa. J{ns TpaHCHOPTHUPOBAaHMS BOABI K MECTaM €€
MOTPEOJICHUS] B HACEJICHHBIX MECTaX M Ha MPOMBIIUICHHBIX MPEANPUITHSIX CIIyXkKaT

CETH 6000CHADIHCCHUAL.



Cucmema Kananuzayuu TpEIHA3HAUYCHA NI cOOpa, OTBOJAA M OUYUCTKH
CTOYHBIX M JOKJICBBIX BOJ HACEJIICHHBIX MECT U IIPOMBIIIJICHHBIX Npeanpustuil. [Tpu
3TOM POJIb CHCTEMBI BOJAOOTBEICHUS BBITIOJHICTCS] KAHAAUZAUUOHHOU CEMblO.

Cucmema mennocnabdyicenuss  TpeAHA3HAUYCHA I  MIPUTOTOBJIEHUS
TEIJIOHOCUTENS, TPAHCIIOPTA €ro K HACEJICHHBIM ITyYHKTaM W IPOMBIIIJIEHHBIM
IPEeAnpUATASIM, cOOpa W OTBOJA OXJAXKICHHOW BOAbL. DyHKIHS pacrpeiclieHUus |
cOopa TETUIOHOCUTEISI BHITIOTHSIETCS IMEena08bIMU CEMAMU.

Cucmemut 2a30CHadICceHUA peIHa3HAYCHBI TUTS MOJTYICHMUS,
TPAaHCTIOPTUPOBAHUSI W paclpeneNieHuss Ta3a cpeau mnorpeduteneir. Ilpu sTom
GYHKIIUU TPAHCIOPTHUPOBAHUS Ta3a OT MCTOYHHMKOB K IMOTPEOUTEISIM BBITIOTHSIOT
2a3zoevle cemu.

Cucmembl  IeKmpoCcHadIceHus  TIPECIHA3HAYEHBI IS OOCCIICUEHUS
AIIEKTPOIHEPTUEH 3JTaHUM TOPOJIa U €ro MPEANPUITHI U BKITIOYAIOT B CE€0s AJIEMEHTHI,
npeoOpa3yronue HANpsHKCHUs] U TOKA B DHEPrOCUCTEME, a TaKXKe AJIEMEHTBI JUIsI
pacnpeneneHus dIeKTPUIECKON SHEPTHH.

T'opoockue menegponnvie cemu 00€CTICUMBAIOT OINEPATUBHYIO CBS3b
KUTEJISIM TOpOJa U PabOTHUKAM MPOMBIIUICHHBIX MPEANPUATHA, a TaKKE MOTYT
UCIIOB30BaThCA JUIS  JUCTAHIIMOHHOW Tepeaadyd OINepaTUBHOM HHQpOpMaIuu
(HampuMmep, NOoKa3aHus JaTYUKOB).

Bce sHepreTuueckue CHUCTEMBI ropojia BKIIOYAIOT T€ WU JPYTHE CETH U
KOJUIEKTOpA, KOTOPKIE 10 BUJIaM MOKHO pa3/IeIuTh Ha 3 OCHOBHBIC TPYIIIIHI:

— TpyOOIPOBOJIBI PA3IMYHOTO HA3HAYCHUS,

— KaOeJIbHBIE CETH,

— TOHHENH (00ITHE KOJIICKTOPHI).

K mepBoil rpynme OTHOCATCS CETH BOJONPOBOJA, KaHAIM3alUUU (pa3HbIX

CUCTEM), JIpEHa)ka, TeIIo(pUKalNK, Ta30CHA0XKEHHUS, a TAKXKE CIEHUAbHBIE CETH
MPOMBIIIICHHBIX MPEANPUATHH (HEPTEITPOBOIBI, 30J0MPOBOAbI, TAPOIIPOBOIBI).

Ko BTOPOM T'pyIne OTHOCSATCS CE€TU CHJIbHBIX TOKOB BBICOKOI'O M HH3KOTO

HampsDKeHUst (11  DHEeprocHaOXeHus), cetu ciaboro Toka (TenedoHHEIE,

TenerpadHble, paJuoBEIIaHus U Tp.).



K Tperbeli rpymnme OTHOCATCS TOHHENM (KOJUIEKTOPBI), CIYyKalUe TOJIBKO IS

pa3MenieHus kabenei, a Takxke oOIIre KOJJIEKTOPBI Ui pa3MELEHUs! CeTel pa3Horo
HA3HAYCHUS.

B 3aBucuMOCTH OT OCHOBHOTO ()YHKIIMOHAJIBHOTO HAa3HAUEHUS CETH JENATCS
Ha!

— TpaH3UTHbBIE WJIM MarucTpajibHble (IpeAHa3HAYEHHBIE ISl pacipeneneHus
OPOAYKTa WM DJHEPruM IO TEPPUTOPUM Tropoda WIH  MEXIY
IPOMBIIUIEHHBIMU NPEAIPUATUIMU);

— pasBojdue ceTd (MpeAHa3HAYEHHBIE IJIs paclpeneseHus MPoayKTa WIn
SHEPrUH, NOJYYEHHBIX U3 MaruCTpPajbHBIX CETEH, MEXy Oojee MEIKUMU
HNOTPEOUTESIMU, HAIIPUMEDP, MEXK]y KBapTaJlaMu);

— BHYTPUKBapTajbHble WM JIBOPOBbIE CETH, KOTOpbIE OOCIYXMBAIOT
OTJIEJIbHBIE 3/1aHMSI, pA3MEILICHHbIE B KBapTaJI€.

Kaxnas u3 »TuX cerel MMeeT YaCTHYH KIAacCU(UKALNIO, KOTOpas

OIIPENEIAETCS €€ HA3HAUYEHUEM U yCIIOBUSIMU PabOTHI.



Yactb 1. BomgocHaO)KeHUue

Tema 1.1 OO01me cBeaeHUs 0 BOJIOCHAOKEHNH

Cucrembl U CXeMbl BOJOCHA0KEHUS.

Hopwmbl 1 pexxum BogonoTpedieHusl.

Harmops! B BOJOTIPOBOIHBIX CETSIX.

M cToYHMKY BOAOCHA0KEHUS U BOI03a00PHBIC COOPYIKCHHSI.
OuncTKa BOJBI U OYUCTHBIE COOPY KCHHUSI.

HacocHabie cTanuu.

NSk W=

HanopHo-perynupyromue ycTponcTBa.

Cucrema BOJOCHA0KEHHUS — ATO KOMIUIEKC MHXKCHEPHBIX COOPYKEHUH ISt
3a00pa BOJBI U3 MCTOYHHUKA, €€ OYMCTKHU, XpPaHEHHUs, CO3JIaHus TpeOyeMoro Harmopa,
TPAHCTIOPTUPOBKM K MECTy TIOTPEOJICHUS W PpaCIpEeACICHUs] BOABI MEXKIY
MOTPEOUTEISIMU.

CucreMbl BOJOCHA0KEHUS KIIACCUDUITMPYIOTCS IO CIICTYIONTUM ITPH3HAKAM:

1. ITo poxy 00CIVKUBAEMBIX OOHEKTOB:

1.1 BogocHaOxeHue HaCeJIeHHBIX MECT (TOPOJOB U MOCEIKOB).

1.2 CenbCKOX03511MCTBEHHBIE BOJAONPOBO/BI.

1.3 CucreMbl MPOU3BOJCTBEHHOTO BOJOCHA0KEHHS, KOTOPHIE Pa3INYalOT 1O
OTpacisiM IPOMBIIUIEHHOCTH (BOJOMPOBO/IbI TEIUIOBBIX 3JEKTPOCTAHIIMM,
BOJOIIPOBOJBI  METAJUIYPIrMYECKUX  3aBOJOB,  BOJONPOBOIBI  XK.JI.
TpaHCIoOpTa U T.1.).

1.4 I'pynmoBsie BOXOIIPOBOABI.

2. B 3aBUCMMOCTH OT BBITOJHIEMBIX DVHKIIUN:

2.1 X0351CTBEHHO-TUTHEBBIE.
2.2 IIpon3BOACTBEHHBIE.
2.3 IIpoTuBOMIOXKapHBIE.
2.4 KoMOuHUpOBaHHbIE.

3. B 3aBUCUMOCTH OT TOro, KaxK HCO6XOI[HMI)I€ d)VHKLII/II/I BBITMTOJIHATOTCA .




3.1 EqnHble cucTeMBl.
3.2 Pa3nenbpHBIE CUCTEMBI.
3.3 KoMOMHUPOBaHHBIE CUCTEMBI.

4. B 3aBUCUMOCTH OT KOJWYECTBA OOCIIYVKUBAEMBIX OOHEKTOB.

4.1 MecTHbIe cUCTEMBI U1l OTAEIBHOTO OOBEKTA.
4.2 T'pynmoBsie — 1Sl psizia 0ObEKTOB, HE COCTABJISIONINE OJHOTO KOMILIEKCA.

5. B 3aBUCUMOCTH OT UCTTOJIB3YEMBIX NCTOYHUKOB:

5.1 BopomnpoBoabl, MOJy4YarOUIM€ BOAY W3 IMOBEPXHOCTHBIX HCTOYHHKOB
(peuHsble, 03€pHBIE U T.I1.).

5.2 BoponpoBoasl, MOJy4Yaroye BOAY U3 MOJ3EMHBIX HCTOUHUKOB.

5.3 BoaponpoBoabl CMEIMIAHHOTO MUTAHUS.

6. B 3aBUCcMMOCTH OT coco0a moaa4m BOJBI:

6.1 C wMexaHuueckod rmopadel BOJbI (C TMOMONIBIO MEPEKAYKH BOJbI
Hacocammu).
6.2 CamoTteunble (rpaBUTALIIOHHBIE).

7. B 3aBUCUMOCTH OT CPOKA CIIYKOBI:

7.1 IlocTOSIHHBIE CUCTEMBI.
7.1 BpeMeHHbIE CUCTEMBI.

8. B 3aBUCHMOCTH OT pa3MeleHus DJIEMEHTOB BOIOIIPOBOTHON CUCTEMBI:

8.1 Hapy>xHbie BOJOTTPOBO/IHI.
8.2 BHyTpeHHHE BOJOIIPOBO/IBI.

9. CucteMbl IPOTUBONOKAPHOT'O BOJIOIPOBOJIA B 3aBUCUMOCTH OT JIABJICHUS B

HUX OBIBAIOT:

9.1 Huszkoro gaBiieHUs, y KOTOPBIX HAIMOp JIs TYLWIECHHS MOXKapa CO34aeTCs
MEPEIBUKHBIMU YCTAHOBKAMMU.
9.2 BbICOKOro nAaBi€HUS, B KOTOPBIX HANOp CO3HAETCA CTAlMOHAPHBIMHU

HaCcoCaMH, YCTAHOBJICHHBIMHA Ha HACOCHOM CTaHLIUU.



10. B 3aBHCHUMOCTH OT TOr0, KaK MOIIEDKMBACTCSI BBICOKOE JaBJICHUE,

pPas3jaIndaroT IIPOTHUBOIIOKAPHBIC CUCTCMBbI!

10.1 C noCTOSIHHBIM BBICOKHM JIaBJICHHUEM.
10.2 C BBICOKUM JIaBJICHUEM, CO3/1aBAEMBIM TOJIBKO MPH IMOXKape.

11. [Ipon3BOACTBEHHBIE BOAONPOBOALI MO CHOCO6V HUCIIOJIB30BaHNS BO/bI

OBIBAIOT:

11.1 ITpssiMmoTOUHBIE.
11.2 O6opoTHbIE.

11.3 C noOBTOpHBIM UCITOIB30BAHUEM BOIBI.

Knaccuueckum MpuMepoM CHUCTCMBI BO,IIOCH&6}KGHI/IH ABJICTCA CHUCTCMA

BOJIOCHA0KEHUS FOPO/JIa U3 MOBEPXHOCTHOIO UCTOUHHKA (puc.1).

puc.2.

(4) /
[ |
2 3 H s :

2 — HacocHas craHius I mogbpema,

1 — Bom03200D,

3 — OYUCTHBIE COOPYKEHUS,

4 — pe3epByapbl YUCTOMN BOJIBI,

5 —nacocHasg ctanius Il mognema,
6 — BOJIOBOJIHI,

7 — BOIONPOBO/IHAS CETh,

8 — BogoHamopHas OanrHs.

Pucynok 1 — Cxema cucTeMbl BOJOCHAOXKEHUSI TOPOAa U3 MOBEPXHOCTHOTO
HMCTOYHHKA

Cxema CHCTEMBI 3a60pa BOJAbBI M3 IIOA3CMHOIO HMCTOYHHKA IIPHBCIACHA Ha



ckB.Nel

cKB.Ne2
(®

cKkB.Ne3
1 — pe3epByapbl YUCTOI BOABIL,
2 —HacocHas crannud Il mogsema,
3 — BOJIOBOJHI,
4 — BOOOIPOBOAHASA CETh,
5 — BooHanopHas OaniHs.

3 4

5
cKkB.Ned
>> B.
®
cKB.Ne5

Pucynok 2 — Cxema cucrtembl BOJOCHAOXXEHUS TOpOJa W3 IMOJ3EMHOTO

HCTOYHHKA

Cxema cucteMbl OOOPOTHOTO BOJOCHAOXKEHHUS IJsI TPOMIIPEITPHUITHS

npuBeeHa Ha puc.3.

MpomM.

npeanpuaTHe 4

i
|

1 — pe3epByap HarpeToil BOAbIL,

2 — HacOCHas CTaHIIUsI OOOPOTHOM CHCTEMBI,

3 — pe3epByap OXJIaKIEHHOW BOJIBI,

4 — coopyX’eHHUS ISl OXJIAXKIAECHUS BOJbI,
5 — TpyOOnpOBOABI OXJIAKIEHHOU BOJIBI,

6 — TpyOOIPOBOBI HATPETON BOJIBI,
7 — BOJIOBOIBI TOATTMTOYHOM BOIBI,
8 — HAacoCHas CTaHLM,

9 — Bo103200D.

Pucynok 3 - (CxemMa  CHUCTEMBI
POMITPEITPUSITHUS

000pOTHOTO

BOJIOCHAOKEHUSI



CocTaB M cxeMa CHUCTEMbI BOJOCHA0XEHHSI 3aBUCUT OT MHOTHX (DaKTOPOB:

HNCTOYHHNKA

BOJIOCHAOKEHHS,

penseda

MCCTHOCTH,

KOJIN4YCCTBA

nu

BHUJIOB

norpebuteneil, ux TpeOOBaHMN K pacxoly, KayecTBY BOJbl U HEOOXOAUMBIM

Haropam.

OT cocTtaBa CHCTEMBI

B KOHCYHOM CUCTC 3aBUCUT C€C CTOHMMOCTH H

pacupeaciiICHUC €€ MCIKY 3JICMCHTaAMU.

CTOMMOCTh OTIIETBHBIX JIEMEHTOB BOJOMPOBOAA B % OT 00IIel CTOMMOCTH

CUCTEMBI, XapaKTEepU3yeTCsl JaHHBIMU, IPUBEJECHHBIMU B Ta0JI. 1.

Ta6mumna 1 — CToMMOCTh AJIEMEHTOB CUCTEM BOAoCHaOXeHus (B % OT oOIei

CTOMMOCTH)
Boso3a6op- Harioprio- Bcnomora-
HNctounukn HHHG P”| Hacocueie | Oumcrnbie peryaupyro- | BogoBoabl TOIBHBIC
BOJIOCHAOKCHUS coopyemms | CTAHUMH | COODYIREHIA e HEETH 1 oopyskerms
YCTPOWCTBA

IToBepxHOCTHBIE 2.4 3...5 12...25 1...4 50...70 | 8...10

ITonzemHbIe 5...10 2...5 5...20 2...5 60...80 | 8...10
Pazmepbl OTHENBHBIX COOPYKEHUWM 3aBUCAT OT PACYETHBIX PACXOHOB

CUCTEMBI, PEKUMOB PaOOThI OTAEIbHBIX AIEMEHTOB U CUCTEMBI B IIEJIOM, a TAK)KE OT
pexuMa BOJIOTIOTPEOICHUSI.

JI1si IpOEKTUPOBAHUS ATUX XAPAKTEPUCTUK HEOOXOAMMO MMETh HEKOTOpHIE
UCXOJHBIE XapaKTEpHUCTHKH, KoTopble ycraHaBiuBatroTcss CHullom (CHull 2.04.02-
84. Bonocnabxxenue. Hapy>kHble CETH U COOPYIKEHUS).

PacueTHpie  pacxoabl  BOJAbI HA  XO3AWCTBEHHO-IUTHEBBIE  HYXIbI
OMPENICIISIIOTCS HA OCHOBAHUU Y0ebHO20 6000nOmpedieHusn B 1/(CyTx4el), KoTopoe
3aBHCUT OT Pa3IWYHBIX (PAKTOPOB. AHAIN3 peasbHOTO BOJOMOTPEONICHUS U €ro
JMHAMMKH TI0Ka3bIBAaeT, YTO HauOoJbllIee BIMSHUE Ha yAEIbHOE BOJOMOTpeOIcHHE
OKa3bIBAECT CAHUMAPHO-MeEXHUYecKoe 00opydosanue 30anuii. [lpu 3ToM cpennue
pacxofpl B TEYEHUH T'OJja OCTAKOTCS JOCTATOYHO CTAOUIIBHBIMHU. JTO AAJI0 OCHOBAHUE

HOPMHPOBATH yIEbHOE BOJIONOTPEOICHUE B CIEIYIONINX pa3Mepax (Tad.2).




Tabnuna 2 — Y aenpHOe X035 HCTBEHHO-ITUTHEBOE BOAOMIOTPEOICHUE

yIIeJH:HOC XO35H>1CTB€HHO-HPITI:€B0€
BOJIONIOTPEOJICHNE B HACCIICHHBIX MYHKTAX Ha
OJTHOTO JKUTEJISI, CPETHECYTOYHOE (32 TOJI), JI/CYT

Crenenp 61aroycrpoiicTsa paifOHOB JKUIIOH
3aCTPOVKH

1. 3actpolika 31aHUSIMH C BOJOTOJIb30BAHUEM
U3 BOJIOPA300PHBIX KOJIOHOK. 30...50

2. 3acTpoiika 31JaHUSIMH, 000PYT0BAHHBIMH
BHYTPEHHUM BOJOINPOBOIOM U

KaHaJIn3aIei:
2.1 6e3 BaHH 125...160
2.2 ¢ BAHHAMH ¥ MECTHBIMH

BOJIOHArpeBaTEIsIMU 160...230
2.3 ¢ LIEHTPAJIM30BAHHBIM TOPSYUM

BOJOCHA0XKEHUEM 230...350

Ha ocHoBanuu YACIBbHOTO BOI[OHOTpe6JIeHI/I$I MOXHO JICTKO OIIpCACINTDb

CpPEIHUM CYTOUYHBIN PacxXo]l BOABI 3a IOJ Q

cym Ha XO3MCTBCHHO-IIMTHLCBLIC HYKbI

B HACCJICHHOM ITYHKTC:

O =41 XN/ 1000,

rI€ ( ; — yIellbHOE BOAONOTPeOIeHHE, IPUHUMAEMOE T10 Ta0I.2,

N- pPaCYC€THOC KOJIMYCCTBO J)KUTEJICH B HACCJIICHHOM ITYHKTC WJIX €TO0 paﬁOHe.

PeanbHble CYTOUHBIC PACXO/bl KOJICOJIFOTCA ~ OTHOCHUTEJIBHO CpeaHcero

CYTOYHOT'0 pacxofa. JDTH KOJEOAHHs XapaKTEPHU3YITCA KOAP(UIHEHTOM CYTOYHOU
HEPABHOMEPHOCTHU Kcym. [ToaTomy mnpu u3BeCTHOM Ko3(PUIMEHTE CYTOUHOM

HEPAaBHOMEPHOCTH pEaJIbHBIN CYTOYHBIM PACXOJ PaBEH

Qcym- o Cme cym*
CHullom YCTAaHABJIIMBAIOTCA 3HAYCHHUA MHUHUMAJIBHOTO W MAKCHUMAJIbHOTO
KOA(PPUIIMEHTOB CYTOYHON HEPABHOMEPHOCTH, KOTOPbHIE 3aBUCAT OT YKJIaJla KU3HU
HACeJeHMs, peXuMa paboThl MPEANPHUATHS, CTENEHH OJaroycTpoicTBa 3AaHUM,

HN3MCHCHUA BOI[OHOTpC6JI€HI/I$I II0 CE30HaM roaa.

Kcym.makc. =1,1...1,3 mu Kcym.MuH. =0,7...0,9.




Ha ocHOBaHMM CyTOYHOrO pacxoja OINPENEIAIOTCA CpPEIHUE YacOBbIC
pacxonsbl Iyl KOHKPETHBIX I-bIX CYTOK.
OKkcTpemManbHble (MUHUMAJbHBIE M MAaKCUMAJbHBIE PACXOJbl) MOXKHO

OTIPEJICNIUTh, €CITU OYyT U3BECTHBI KOA(PDHUIIMEHTHI YaCOBOM HEPABHOMEPHOCTH:

0,=K,x0,,,

Qu.makc. = Ry yare. X yj

Qlt.MuH. = Koy yun, X yj *

Koadduurentsl yacoBoli HEPAaBHOMEPHOCTH OIPEICISAIOTCS Ha OCHOBaHUU
CHulI 2.04.02-84 B 3aBUCHMOCTH OT KOJIMYECTBA KUTEIEH.

Kpome pacxoma Boapl Ha XO3SMCTBEHHO-TIUTHEBBIE HYKIbI, YUYHUTHIBAIOT
pacxo/i BOJbI HA TIOJIMBKY YJIMI] U 3€JICHBIX HACAXKIACHUM, KOTOPBIA ONPENeNsaeTCs 1Mo
HOpMaM 1omBa Ha | M” win Ha | KuTeIs.

Pacxon Bonmbl Ha XO34MCTBEHHO-NUTHEBBIC HYX bl pabouMX 3a BpeMs HX
npeObIBaHMsI HA TPOMBINUICHHBIX MPEANPUITHIX YUUTHIBACTCS IOTOJHUTEIHHO HA
OCHOBAaHHWH yJIETBHBIX pAacXOJOB Ha OJHOTO pabOTalOIIET0 W KOJIWYECTBA
paboTaroIuX.

Pacxonpl  BOABI  HA  MPOU3BOACTBEHHBbIE  (TEXHHUYECKHE)  HYXKIbI
OPOMBILIJIEHHBIX OPEANPHUATANA  ONPEHENSIOTCS  TEXHOJOITMYECKHM  IPOLIECCOM
KaXJIOTO TIPOM3BOJICTBA WJIM THUIIOM yCTAaHOBJIICHHOTO OOOPYIOBAaHUS W alIapaTypshl.

B o6mem ciydae oHu MOTYT OBITH OTIPEEIeHBI IO PopMyIIe:

an. — Ynp. XIY,

7€ ( pp. — YACTBHBINA PACXO/] BOJIBI HA €AMHUILY BBIITYCKAEMOM TPOTYKIIHH;

H - CYTO4YHasA IIPOU3BOJUTCIIbHOCTD IIPCAIIPUATHA.

OOmuii CyTOYHBIN PacXo]l BOJbI Ha XO3SIMCTBEHHO-IIMTHEBBIC HY Il TOPOJa

paBeH:



rac Qi — pacxod BOJbI Ha XO03SMCTBEHHO-TTMTHEBHIC HYXIbl HACCIICHUA
ropoaa Ha IIOJIMBKY, XO035IMICTBEHHO-IIUTHCBBIC HYKJbI IIPOMIIPCAIIPUATHS,
IMPOU3BOACTBCHHBIC HYXXIBI IPCANIPUATUA COOTBECTCTBCHHO!

['opon momxeH obecreuyuBaTHCS TaKKe BOJOW HA HYXAbI MOXKAPOTYLICHHS.
[TpyHIMI HOPMHUPOBAHUS Pacxoja BOJBI, NMPEAHA3HAYEHHOMW IS MOXKApOTYIICHHUS,
CYIIECTBEHHO OTJIMYAETCS OT MPHUHIMIA HOPMHUPOBAHUS pPAcCXOI0OB BOJBI Ha
XO3SIMCTBEHHO-IIUTHEBBIE U IPOU3BOJACTBEHHBIE HYKIbI. TyllIeHHWE BOJOMN IOKAPOB
KAaK HapyKHbIX, TAK U BHYTPEHHUX IPU COBPEMEHHBIX CPEICTBAX IMOXKAPOTYIICHUS
Ipe1ycCMaTpUBAETCsA C MOMOUIbI0 BOASHBIX CTpyHM. s 3abopa BoAbl M3 CETH Ha
Hapy’>KHbIX BOJONPOBOJHBIX CETAX YCTAHABIIMBAKOTCS IOXKApHBIE T'MJIPAHTHI, a HA
BHYTPEHHUX — MOKapHbIE KPAHBI.

CHull HOpMHpYET B 3aBUCUMOCTH OT 3TA)KHOCTH M KOJIMYECTBA KUTEIEH
KOJIMYECTBO OJIHOBPEMEHHBIX MOXKApPOB M PACUETHBIA PACXOJ HA OAHY IOKapHYIO
cTpyto. PacueTHble pacxoabl BOJABI ISl TMOXAPOTYIICHHS Ha MPOMBIIUIEHHBIX
NPEANPUATHAX HAXOAATCS B 3aBUCUMOCTH OT CTEIIEHH OTHECTOMKOCTH 3AaHMil,
KaTeropuu MPOU3BOACTB 1O MOXKAPHOU OMACHOCTU U 00bEeMa LIEXOB.

JUIs IpOEKTUPOBAaHMS M 3KCIUTyaTallud CUCTEM BOJOCHAOKE€HHS HAJ0 3HATh
HE TOJIBKO PACXO0J BOJBI B OT/AEJBHBIE XapaKTEPHBIE Yachl, HO U PACXObl B KAXK/bI
yac CYTOK. OJTO HEOOXOJAMMO 3HaTh, YTOOBI 3allPOEKTUPOBATH PEXKUM PabOTHI
HACOCHBIX CTaHUUU U ONPEIAEIUTh HEOOXOIUMbI 00BEM PETrYIUPYIOIIUX EMKOCTEH.
OcCHOBOI MJI1 TOCTPOCHMSI PEKHUMA BOJOMOTPEOJICHUS TOPOJa CIYKAT PEKUMBI
BOJIONOTPEOJICHUST Ha PACCMOTPEHHBIE BBIIIE HYXAbl. Takue PEeKUMBI IMOIYYaloT,
oOpabartbiBasi peanbHbie TpaduKu pacxogoBaHusl BOJBL. [pynmupys peXUMbI
BOJOINOTPEOIEHUSI HA Pa3IMYHbIE HYXKJbl MO OMPEEICHHOW METOJIUKE, MOIYYaroT
rpaduk pexxuma BoAONOTpeOIeHUs 1 ropoa B HenoM. Takoi rpa@uk n3o0paxaroT
B BHJe cTyneHuaroro rpaduka (puc.4). Ilpu stom s UCKIIOYEHUS Pa3MEpPHOCTH

00BIYHO PACXOJIbI BOJBI B KAXBIM Yac MPEICTABISIIOT B % OT CYyTOYHOTO Pacxoja.



QB %
OT Qyr

4,17%

24 T

Pucynox 4 — CoBMeIIEHHBIN CTyNEeHYaThld TpapuK BOJOMOTPEOICHUS U
10/1a4u BOABI HAacCOCHOM ctaHuuH Il moabema npu pa3InyHbIX PeKUMaX PabOTHI

OT10T TpaduK MO3BOJIAET 3aMPOEKTUPOBATH I'padUK MOJAaYM BOABI HACOCHOM
crannuent Il mogpema. Ecnu B KaXIplii yac mojaBaTh CTOJBKO, CKOJBKO TpeOyeTrcs
JUIS. HAcCEJICHWs, TO PEXKHUM IOJAaYM HACOCHOM CTAHIMM COBHAJAET C PEKUMOM
BojonoTpedaeHus. OAHAKO TOCTUYL TAaKOIO PEeXKMMa IOJAaYd HEBO3MOXKHO JaXKe
TeopeTudeck. llo3TOMy peXuM NoJauu HACOCHOM CTaHLMM Ha3HA4YalT TOXKE
CTYNEHYAThIM, HO C KOJIMYECTBOM CTyNeHeW He Ooyiee Tpex. DTU CTYINEHHU MOJauu
HA3HA4YalOT TaK, YTOOBl mMojaya ObUIa MO BO3MOXHOCTA ONWXKE K PEXKUMY
Bogonorpednenus. Yem ot rpaduku OyayT Oimke OAMH K JAPYyroMy, TeM
noTpedyeTcsi MEHbIIas Peryjaupyloniass €MKOCTb, KOTOpas HEHUTpalu3yeT TakKue
HECOBMNaJieHUsI rpadMKoOB BOAONOTPEOIEHUS M BOAOMOJAYM. 3a CUET CTYIEHYATOU
pabOThl HACOCHOW CTaHIMM OOBEM PETyIHPYIOUIEH €MKOCTH YJAeTCs YMEHBIIUTD C
15...20% ot cyrouHoro pacxona 1o 2...5%.

BononpoBoanas ceTh J0JKHA OOecrieunBaTh HE TOJIBKO MOJAayy TpeOyeMbIX
pacxosoB BOJBI, HO U o0ecreunBaTh HEOOXOAMMBIC HAMOPHI 7S MOJbEMa BOJABI Ha
BEPXHUE ITAXKU 3IAHUM.

TpeOyemplil Harop 3aBUCUT OT KOJIMYECTBA 3TaXKEH B 3[JaHUU U ONpEeseTcs
o dopmyiie:

Ho,=4m-1)+10=6+4n,



rae 71— KOJINYECTBO ITaXKEH.

J{71s1 IPOTUBOIIOXKAPHBIX CETEH HU3KOTO JaBJI€HUsI CBOOOIHBIN HAMOP JOJIKEH
ObITh HEe MeHblie 10 M BoasiHOro crtosiba. B mpoTunonoxapHbIX BOAOMPOBOIAX
BBICOKOT'O JIaBJICHUSI CBOOOJHBIA HAIOP JOJIKEH 00eCIeYnuBaTh BHICOTY KOMITAKTHOM
cTpyu He MeHee 10 M Ha ypOBHE HAWBBICIIEH TOYKH CAMOT'0 BBICOKOTO 3aHUs MPHU
nojayve BOJIbI MO0 HEMPOPE3UMHEHHOMY pyKaBy ivHOW 120 M, nuamerpom 66 M, co
CIPBICKOM JuaMeTpoM 19 MM U pacdeTHBIM PacxoioM BOJIbI 5 Jji/c.

Maxkcumanvnotii c60000HbBII HANOP B CETU Y 3aHUS HE TOJDKEH NPEBBIIIATH
60 m 600.cm. Ilpyu TpPEBBINICHUU 53TOTO JABICHUS B 3JAaHUSAX YCTAaHABIHUBAIOT
PErYJIATOPHI 1aBJICHUS WU CETh pa30UBaeTCsa Ha 30HBI.

Heobxoanmoe KoIW4YecTBO BOJIBI JJisi ropoja 3abupaercss U3 HCTOYHUKOB
BOJOCHA0XEHUSI, KOTOpble MOTYT OBITh TOBEPXHOCTHBIMU (peKH, 03epa,
BOJOXPAHWININA, MOpPS, TPYIbl) WIH TOJ3EMHBIMH (HAamopHbIE W Oe3HANOpHBIC
IJIaCTOBbIE,  MOJPYCJIOBbIE,  apTE€3WAaHCKWE,  pPOJHUKOBbIE  Boabl).  [ns
MPOU3BOJICTBEHHBIX  I[€JIE  MPOMBIIUICHHBIX  OPEANPUITHNH  MOTYT  TaKxke
UCIIO0Ib30BaThCA OUUIIICHHBIE TPOMBIIIJICHHBIE CTOKH.

Bono3abopel npeacTaBisioT coO0M THAPOTEXHUYECKHE COOPYKEHUS s
npueMa T[OBEPXHOCTHBIX WJIM TIOA3EMHBIX BOJ U TMOJa4d €€ B CHUCTEMY
BOoZ0CHaOXeHUs. Bom03a0opbl U3 MOA3eMHBIX HCTOYHUKOB MOTYT Pa3JeisaThCs 1O
psiny npuszHakoB. Ho MpuHIMNIUATIBHO Pa3IMYHBIMU SIBJISIOTCS JIBAa TUIIA: Oepecogvle
U pyciosvle BOJ103a00phl. Bomo3abopsl OeperoBoro TUlla HUMEIOT BOJONPUEMHBIE
OKHa y Oepera, a B BOJj03a00pax pycJIOBOr0 THIA MECTO MPHUEMa BOJbI BHIHECEHO B
PYCIIO PEKHU.

Bono3abopsl W3  MOA3EMHBIX  UCTOYHHUKOB  MOAPA3ACISAIOTCS  HA
8epmMuUKalbHble, 20pU30OHMAalbHble U Kanmadcu. Takoe [eNeHHE OIpenesieTcs B
OCHOBHOM PAacIoOJIO)KEHHEM BOAOIMPUEMHON YacTH Takux Bojo3abopoB. Hampumep,
TUTIMYHBIM TIPEJICTABUTENIEM BEPTUKAIBHOTO BOA03a00pa sBISETCS TPyOUaTHIA

KOJO0ACH, CXEMa KOTOPOIr'O BBIITIAJAUT TAK, KaK ITOKa3aHO Ha pI/ICS
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Pucynok 5 — [IpunnumnuansHas cxema TpyO4aToro Koiozma

HpeﬂCTaBI/ITGHGM TOPU30HTAJIbHBIX BOIL038,60pOB ABJIAOTCA, HAIIpUMCED,

Jy4eBbie BO103a00pHI (puc.6).
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Pucynox 6 — Cxema qyueBoro Bojo3adopa

Boz:a, 3a6HpaeMaﬂ N3 HCTOYHHUKOB, HC BCCTJAa OTBCYACT TpC6OBaHI/I51M

HOTpe6I/ITCHH. I[J'IH TOrO, yTOOBI €€ IT0Ka3aTelIn IMPUBECTH B COOTBCTCTBHUC C



TpeOOBaHUSIMU TOTPEOUTENSA, BOAY HAIO0 OYHMCTUTH. MeToabpl 00pabOTKH BOIBI
3aBHCST OT BUJIa 3arPsI3HEHUI.

Jlnst ocBeTyieHMsT W 00ecIBeYMBAHUSI BOJbI, T.C. YJIaJCHUS W3 HeEe
B3BEIICHHBIX M KOJUIOWJHBIX YaCTHI[, MPUMEHSIOTCS TJaBHBIM 00pa3oM [Ba
nporecca— ocazkaeHne u puabTpoBaHue. ITU MPOIECCHl MOTYT UATH C PearcHTaMu
u 0e3 Hux. Jlmg ocaxaeHuss TNPUMEHSIOTCS OTCTOWHWKW (TOPU3OHTAIBHEIC,
BEPTUKAIbHBIC, paauajibHbIE M TIOJOYHBIE), a /I (QWIBTPOBAHUS — (QUIBTPHI
(MemeHHbIe, CKOpPBIC, KOHTAKTHBIC OCBETIUTENH U T.I1.).

HeoOxoaumpiii  Habop MeETOMOB 00pabOTKHM  OOBEAWHSETCS  CAMHOU
TEXHOJIOTUYECKON CXEMOU.

Takux cxemM MoxeT ObITh MHOTo. OfHAa W3 BO3MOXKHBIX IS TOJYYCHHS

XO03SICTBEHHO-ITUTHEBOM BOJIbI BBITJISIIUT TaK, KaK MOKa3aHO Ha puc.7/.

HpI/IrOTOBHeHI/IC nu HpI/IrOTOBHeHI/IC nu
IIOBI/IpOBaHI/IC KO&I‘YJ'DIHTOB IIOBI/IpOBaHI/IC xnopa
Y | CMEIIEHUE »  peakius , OrcTan- > (unbTpO-
BaHUE BaHUE

Pucynoxk 7 — TexHonornueckasi cxema noJy4eHUsI X03-MUThEBOM BOJIbI

Heo6xonumplii Ha0Op cOOpyXKeHUU OOBEIUHSIETCS B €IUHBIM KOMILICKC,
KOTOPBIN JIJIsI CUCTEM BOJOCHAOXKEHUS TOPO/Ia JOJDKEH HAXOIUTHCA, KaK MPaBWIIO, Y
B0/103200pa MO TEYEHUIO BHIIIE TOPO/IA.

[TonyyeHHass Ha OYMCTHBIX COOPYKEHUAX BOJA IOCTYHAaeT B pe3epByap
gucToit Boasl (PUB).

Jns moabeMa BOABI Ha TpeOyeMylO0 BBICOTY HCIOJB3YIOTCS HACOCHBbIE
crannum. [lo cBoeMy Ha3HaYeHUIO M PACIOJIOKEHUIO B OOIEH CXeMe CHCTEMbI
BOJIOCHA0XEHUSI HACOCHBIE CTAHIIUU MOAPA3ICISAIOTCS HA CTAHLIUU NEePEO20, 8MOPO2O
U mpemveco ToOabeMa. B cucremax NOPOMBOAOCHAOXKEHUS MPUMEHSIOTCS

noevicumeiibHble U YUPKYJIAAYUOHHble CTAaHIIUH.



OcoOE€HHOCTM BOJONPOBOAHBIX HACOCHBIX CTAHLMHA OINPEHENSIIOTCA HX
Ha3HAYECHUEM M INPOU3BOJIUTEIBHOCTBIO, a TaKK€ BHJIOM M PEKMMOM HCTOYHHUKA
BOJOCHA0XEHUS, TUIIOM U XapaKTEPUCTUKONH OCHOBHOTO HACOCHOTO 000PYI0BaHUS U
CUCTEM NPUBOJA U T.II.

OCHOBHBIMHM XapaKTEPUCTUKAMU Ka)XX[OW HACOCHOW CTAHLMM SBIIAETCS €€
nogaya u Hamop. Ilogaya HacOCHOM CTaHIMM OMNpENEIAeTCS PEKUMOM I0JayH,
3aBUCSLIMM OT THUIIA HACOCHOW cTaHuuu. OOBIYHO HacocHble craHuuMM | mogbema

paboTaOT B paBHOMEPHOM PEKHUME U TOTIa ISl HUX

Qv =Ocm /24,

rjae Q,, — YacoBas I10ja4ya HAaCOCHOM CTaHIIUH,

Qcym - IIOJIHasA CyTOYHAas HOTpe6HOCTB.

[Tomaya HacocHbix cranuui Il mogbema 3aBUCUT OT CTYIIEHHW NOJAYH,
KOTOpbI€ BBIOMPAIOTCS B 3aBUCUMOCTH OT peXuma BojonorpebieHus. Hamop

HAcOCOB omnpeaesieTcs o hopmyiie:
H:Hf—i_zh@c +Hce +2h1—1:

rne H — reomerpuueckas BbICOTa TOABEMA (Pa3HOCTh OTMETOK YpOBHeil
BOJIbl y TIOTPEOUTENS U B UICTOYHHKE),

DN - CyMMapHble IOTEPU HAIlOPa BO BCACHIBAIOIIIEM TPYOOIIPOBO/IE,
2N, - CyMMapHbI€ IOTEpU HAINlOpa B HAIOPHOM TPyOOIPOBO/IE,

H,, - tpeGyemblii cBOGOIHKII HAMIOP HA U3IHUB.

PexxuM mojaum HaCOCHBIX CTAHIMI 3aBUCUT OT HAJIWYHUS WA OTCYTCTBUS B
cucteMe eMKocTeil. EMKocTH, puMeHsieMble B CHCTEMaxX BOJOCHAOXKCHHsI, MOKHO
KJIaCCU(PUIIMPOBATH MO CICAYIONINM MTPU3HAKAM:

— 1m0 (PYHKUMOHAJIBHOMY — pezyiupyiowjue (BOIOHATIOPHBIE OAlTHU W KOJIOHHBI,
THJIPOITHEBMATUYCCKUE YCTAaHOBKH), 3anacHvle pe3epByapbl (YHCTOH BOJBI,
POTUBOTOXAPHBIE U T.I1.) U 3ANACHO-pe2yIUpyouue;

— 10 cnocody NMoaa4YM BOAbI — HANOpHbie U Oe3HANopHbIe;

— 10 KOHCTPYKTHBHOMY BBINOJHEHUI) — B000HANOPHbIE OAWHU, 8000HANOPHbLE

KOJIOHHDbI, noozemmble U HazemMHble pesepeyapsl, nHeemamuiecKkue yCnaHoeKu,



— TI0 NIPUMeEHSIEMbIM MATEPHAJIAM — Jicele300emOoHHble U MemaliudecKue.
Perynmupyromue eMKOCTM B CHCTEMax BOJOCHAOXKEHHUS  ITO3BOJISIOT
«YBSI3BIBATBY) MEXKAY COOOHM AJIEMEHTHI CUCTEMbI C pa3sHbIMHU pexkumamu. Hampumep,
PAaBHOMEPHYIO IM0Jlady C OYHCTHOM CTaHUWM B pE3€pByapbl YUCTOM BOJABI CO
CTyNEHYaThIM OTOOPOM HAacOCHOW craHmuei Il mogbema WM CTyIeHYaTOW IMOAAYH
HacocHoM ctaniuu Il mogbema co ciryualiHbIM pa300poM BOJbI U3 ceTr. OO BU/

OCHOBHBIX EMKOCTEH NPUBEIECH Ha pUC.8 U 9.
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1 — cTBOJI OamIHy;

2 — marep;

3 — 0axk;

4 — oTBOIAITUN TPYOOIIPOBOSI;

5 — moaroIIe-0TBOAAIINN TPYOOIIPOBOT;
6 — TpsI3eBOM TPYOOTIPOBO/T;

7 — niepeauBHON TPyOONPOBO/I.

Pucynok 8 — Bogonanopnas 6amrss



1 — kopnyc pe3epByapa;

2 — nojaromuii TpyoonpoBO/I;

3 — mepeauBHOU TPyOONPOBO/I;

4 — BcachIBaIOIIMI TPyOOIIPOBOI HACOCHOM CTAHIUY;
5 — rpsi3eBoil TpyOOIPOBO/I.

Pucynox 9 — Pe3epByap uncrtoii Boas! (PUB)

[IpaBusIbHBIN BBIOOP pa3MEpPOB PETYIUPYIOUIUX €MKOCTEH, UX YHClia U MECT
pacmoNoXKEeHUs] B CHCTEME BOJOCHAOXXEHUS HUMEET OOJIbIIOe HSKOHOMHUYECKOE
3HAQYEHUE, TaK KaK MOXKET NPUBECTH K CHUKEHUIO CTPOUTENBHOM CTOMMOCTHU
CUCTEMBI B LIEJIOM, & TAK)KE YIYUYIIUTh YCIOBUS €€ IKCILUTyaTaluH.

3amacHble  €MKOCTHM  CHOCOOCTBYIOT — IOBBIIIEHMIO  HAJEKHOCTH U

OecniepeboitHOCTH PabOThI CHCTEMbI BOJOCHA0KEHUS MIPU OTKa3ax B HEW.



Tema 1.2 Hapy>xHble BOZOTIPOBOIHBIE CETH

Buabl BOIOMPOBOAHBIX CETEH.
TpaccupoBka BOAOIIPOBOIHOM CETH.

Omnpenenenue TIyOHHBI 3aJI0KEHUS TPYO.

AW NN =

Cxema oTO0pa BOJbI U3 CETH U
OIIPENEIICHUE PACUETHBIX PACXOIOB.

5. Oco0eHHOCTH THIPAaBINYECKOTO pacuera
TYINUKOBBIX CETEM.

['mapaBnruecknil pacyeT KOJIBLEBBIX CETEM.

7. Metoapl YBA3KH BOJOIIPOBOAHBIX CETEH.

[To HauepTaHuUto B TUIaHE BOJOIPOBOJIHBIC CETH JCIATCS Ha:
— TYIIMKOBBIC WM pa3BeTBIeHHBIC (puc.10, a);
— xkonblesbie (puc.10, 6);

— CMCIIAaHHbIC NN KOM6I/IHI/IpOBaHHBIe.
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Pucynok 10 — OcHOBHBIE CXEMBI BOJIOIIPOBOJHBIX CETEN

TymnukoBass ceTp JeElIEBlIe, HO OHA MEHEE HaJeKHa II0 CPABHECHUIO C
konbleBoil. KonbiieBas ceth Oosee HajeXHa HE TOJIBKO M3-32 BOBMOXKHOCTH MOJaYU
BOJBl K TOYKAM OTOOpa MO HECKOJbKUM HAIpaBIEHUSM, HO M U3-3a UX OOJbIIEH

YCTOMYMBOCTH 10 OTHOLIEHUIO K THIPOYIapaM.



TynukoBele  BOJONPOBOJAHBIE CETH  JIOMYCKAIOTCA  MPOKJIAAbIBaTh B
CIIEIYIOIIUX CIIyqasiX:

— IIpU NOJAa4ye BOJAbI HA IIPOU3BOACTBEHHBI LENIH, €CJIM AOIYCTUM IIEPEPHIB B

10/1a4e BOJBL;

— NpU TO0Jaye BOJbl HAa XO3SHUCTBEHHO-IUTHEBBIE LIEIU, €CIU JIHAMETP
TpyOomnpoBoa He npeBbiaeT 100 MM;

— Npu TojJaye BOAbBl HA MPOTUBONOKAPHBIE WM HA XO3SIMCTBEHHO-
MPOTUBOIIOXKAPHBIE  HYXJbl HE3aBUCHUMO OT pacxojJa BOJbl Ha
[I0KapOTYLIEHUE, €CIIN JUIMHA JTUHUN He npessimaeT 200 M.

['opos 0OBIYHO UMEET €UHYIO BOAOIPOBOIHYIO CETh.

BononpoBoansie CeTH MOTYT OBITH MazucmpanbHeiMu u
pacnpedenumenvuvimu. MaructpanbHble CETH 00€CHEeUMBAIOT paclpesesieHue
OCHOBHBIX IOTOKOB IO TEPPUTOPHM TOpPOJAA, & PACIPEACIIUTEIbHbIE CETU MOJAI0T
BOJY K KaXXJOMY MOTPEOUTEINIO.

Kpome BOAONpPOBOAHBIX CETEHW, MO TEPPUTOPUM TOPOJAa MOTYT TaKKe
IPOXOJUTHh BOJOBOJIbI, KOTOPbIE 00ECIEUNBAIOT MAaruCTPaibHBIA TPAHCIIOPT BOABI B
onpeneneHHble TOUYkH ropoaa. OQHONW M3 OCHOBHBIX 3a/lad, KOTOPBIE MPUXOIHUTCS
pemarb NOpu MPOEKTUPOBAHUU CUCTEMBI BOJOCHAOXKEHHS TOpOJad, SBIISAETCS
panMoHaJIbHAsI TPACCUPOBKA BOAOIPOBOJHOM CETH, T.€. HAUEPTAHHUE CETEH B ILIAHE.
[Tpu TpaccupoBKe periaercs 3ajada yBsI3KM HaIpaBiICHUs MIPOKIAJKH UX C Pa3MEpPOM
U IUIaHUPOBKOM TeppuTopun. OuepraHue B IUIaHE K000 CETU 3aBHCUT B OCHOBHOM
OT CJIEIYIOIUX (PaKTOPOB:

— KOH(Urypauuu cHabXaeMoil BOJIOI TEpPUTOPUH;

— IUIAHUPOBKU O0BEKTa (PACHOJOKEHUE YJIML, MPOE3JI0B, MApKOB, PEK U

T.IL);

— MECT pacloyIOKEeHHUs Ha TIaHe HauboJiee KPYMHbIX TOTpeOUTeNei BOIbI;

— penbeda MECTHOCTH;

— MECT pacIoJIOKEHUS UCIOJIb3yEMbIX UICTOYHUKOB BOJIOCHA0KEHHS;

— HaJIN4YUA U PaACIIOJIOKCHNA CCTCCTBCHHBIX U HCKYCCTBCHHBIX HpeHHTCTBHﬁ.



OOBIUHO TpaccupyeTcsi MarucTpaibHasi ceTb. OCHOBHOE HaIpaBiieHUE JIMHUI
MarucTpajibHOM CETU JOJIKHO COOTBETCTBOBATH BBITSHYTOU TeppuTOpuM ropona. I1o
IJIABHOMY HAIPaBJICHUIO CJIEAYET MPOKIaJAbIBaTh HECKOJIBKO MaruCTpaibHbIX JIMHUH,
BKJIIOYEHHBIX IMapajyIeIbHO, YTO HEOOXOoaMMO Ui oOecriedeHus TpeOyemMoi
HAJC)KHOCTU CUCTEMBI BOJIOCHAOKEHHUS.

MarucrtpanpHble TMHUN NPOKIIaabBatoTCsA Ha pacctogHuu 300...800 M ogHa
OT JPYroil U COEAUHSIOTCS MEPEMBIUKAMH C TAKUM YK€ PACCTOSIHUEM MEXKIYy HHUMHU.
Cerb MarucTpajibHbIX JIMHUM CIIEyeT MPOKJIaAblBaTh PABHOMEPHO II0 BCEH
TEPPUTOPUM TOPOJIa W OXBaThIBaThb BCEX HauboJee KPYIMHbIX MNOoTpeduTenen
(MpOMBINITIEHHBIE TPEANPUATHS, TPEANPUATHS KOMMYHAJIBHOTO OOCITY>KUBAHHS U
T.1.). B Toukax oTnauu BOJbI MPEANPUATHIM WM PA3TUYHBIM pe3epByapam J0JKHA
OBITH IPEIYCMOTPEHA MO[a4a BOJIbI HE MEHEE, YEM 110 IBYM JIMHUSIM.

[Ipu BBIOOpE Tpacc MaruCTpajdbHBIX JHMHUM HEOOXOAMMO YUUTHIBATH Pl
COO0paKeHU CTPOUTEIHHOTO U KCILTYaTAllMOHHOT'O XapaKTepa U yBS3bIBaTh TPACCHI
C pa3MEUICHUEM IPYTUX CETEU U COOPYKEHHUH MTOA3EMHOIO X0351CTBA rOpoaa.

JIist HeOOMBIIMX TOCEKOB JICJICHHE YYacTKOB CETeH Ha MarucTpaibHbIE U
pacrpenenuTeabHble CETH HE NPOU3BOAUTCA. PacnpenenuTenbHble CETH HE
PACCUHUTHIBAIOTCS, @ MPOCKTUPYIOTCS KOHCTPYKTHBHO (OOBIYHO OHHM MPOXOJAT IO
BCEM YJIUIIAM).

Ha tepputopuu npoMrpeanpusTisi MOXKET ObITh HECKOJIBKO BOJIOIPOBOJIHBIX
CeTel:  CeThb  XO3AUCMBEHHO-NUMmMbvesas,  CeTb  NPOU3BOOCMBEHHAs,  CETh
npomugonodicaptas. B 3aBucUMOCTH OT TpeOOBaHMI IEXOB K KauyeCTBY BOJABI U K
HAIMopaM CETU MOTYT ObITh pazdenbHbiMu W edunbimy. [10 HauepTaHUIo B IUIaHE B
3aBUCHUMOCTH OT TPeOOBaHUMN HAJIE)KHOCTU CETH MOTYT OBITh KaK MYyNnuKO8biMuU, TaK U
konbyegvimu. IIpy oueHb BBICOKUX TPEOOBAHMSIX K HAJACKHOCTH CETU MOTYT OBIThH
0ybnuposanuwvimu. Hampumep, CUCTEMBI BOJOCHAOKEHUS OOMHbL.

B psge cnydaeB Ha KpPYIMHBIX MPOMBIIUICHHBIX MPEANPUITHSIX TPYAHO
YCTAHOBUTH TPAHUIy MEXKIYy HApyXHbIM M BHYTPEHHUM BojornpoBoaoMm. Ceru
MPOU3BOJICTBEHHBIX BOJOMPOBOJIOB BHE U BHYTPU OOJBIIUX II€XOB YacTo

NpCACTABIAIOT coOoi CAMHOC CJIOC B OTHOIICHUHU UX TPACCUPOBKH U pacucTa.



BopomnpoBoanbie ceTH, Kak MpaBUIIO, MPOKIAIABIBAIOTCS y 3€MJie, XOTSA IMpH
OTIPEJICIICHHBIX YCJIOBHUSIX MOTYT MPOKJIAABIBATHCS W BBIIIE MOBEPXHOCTU 3EMIIH.
Opnako B n000OM ciyyae BOJa HE JOJDKHA HarpeBaTbCsl WM 3amep3arh. s
OTIpEJICIICHHS TJIyOMHBI 3aJI0KE€HUS TPyO HEOOXOAMMO 3HATh PACUYETHYIO TIJIYyOHMHY
npoMep3anusi h,, KoTopas ycTaHaBIMBAaeTCs Ha OCHOBAHMM MHOTOJIETHHX
HaOMIOeHNI 3a (akTU4YecKoW TIyOMHOW NpOMep3aHHus B CaMyl0 XOJOIHYIO U
MaJOCHEeXKHYI0 3umMy. [Ipu BbeIOOpE TIIyOMHBI YKIaAKH TPyO MPUHUMAETCS OIBIT
IKCIUTyaTaIli TPyOONpPOBOJOB B JAHHOM paiioHe, a Tak)Ke BO3MOXKHBIE W3MEHEHUS
HaOmIOaBIIeiicsT paHee TIyOMHBI TpOMEp3aHUsl B pe3yjbTaTe HaMEYaeMbIX
U3MEHEHUI B COCTOSIHUU TEeppUTOpUHU (yAaJIEHHE CHEXHOrO0 MOKPOBa, YCTPOMCTBO
YCOBEPIICHCTBOBAHHBIX MOCTOBBIX H T.I1.). IIpyM OTCYTCTBHMHM STHX JaHHBIX TIyOWHA
poMep3aHus OIpeeseTCs TEIIOTEXHUYECKUMHU pacyeTaMH.

Jliig ceteil, UMEIONUX EPEMEHHBIN peXUM pabOThl U HEOOJIbIIINE TUAMETPHI,
TEIUIOTEXHUYECKHUE pacyeTsl He mnpoBojaTcsa. IuryOmHa 3aji0xkeHust Tpyobl (110

Hu3a) h,,,;, npunumaercs Ha 0,5 M Oosbllie pacyeTHOW TIyOWHBI MPOHUKHOBEHMUS

HYJIEBOM TEMIIEPATYPBI hn =h o
t=0"C

hopy = h, + 0,5 m.

Ecnu B TpyOe TpancmopTupyercs Boaa ¢ TemmepaTypoil Beimie 3°C, TO
riyOuHY 3aJ10)KEHHUS. MOKHO YMEHBIIUTb.

MunuManpHas TJIyOMHa 3aJ0KEHUsT TPyOONpPOBOAOB, BbI3bIBAEMas 3aIIUTON
BOABI OT HarpeBaHus, npuHHMaeTcs He meHee 0,5 M 10 Bepxa TpyObl. Bo Bcex
clly4yasix yKJIaJKd TpyOOIpOBOJOB B 30HE IMPOMEp3aHUs TPYHTA JOJKHBI
IIPUHUMATBCS MEPBI IO MCKIKOYEHUIO 3aMEp3aHusl apMaTypbl, YCTaHABIMBAEMOW Ha
TpyOax, a TaKkKe 3aMETHOTO CHUKEHHsI MTPOITYCKHOM CIIOCOOHOCTH TPYOONPOBOIOB B
pesyibTaTe o00pa3oBaHUs Hajlened Ha BHYTPEHHHX MOBEpPXHOCTAX TpyO. I[lpu
OpOKJIaJKe TpPyOONpPOBOJOB B 30HE NPOMEpP3aHHUs MaTrepual TpPyO M SJIEMEHTOB
CTBIKOBBIX COEIMHEHUH I0JKEH YIOBJIETBOPSITH TPEOOBAHUSAM MOPO30YCTOMYMBOCTH.

OCHOBHBIE XapaKTEPUCTHKU BOJOIMPOBOJHON ceTH (AMAMETPbl YYacTKOB,

pacxofbpl BOAbI U MOTEPU HAMMOPA B HUX, apMaTypa Ha CETH U Jp.) ONPEAEIIAIOTCS Ha



OCHOBE ee pacuera. [Ipoiiecc MpoeKTUPOBAHUS BOJIOMPOBOJAHBIX CETEH MOXKET OBITh
pasJiesieH Ha TpH dTana:

1. IloAroToBKa CETH K THAPABINYSCKOMY PACUCTy

DTOT 3Taln CBOJIUTCA K BHIOOPY BUJA CETEH, TPAaCCUPOBKE BOJAOBOJIOB U CETEH
U COCTABJIICHHIO MX PACYETHOW CXEMbI, BBIABICHHUIO COCPEJOTOYEHHBIX PAacXOOB,
ONPEICIICHUIO PACYETHBIX PACXO/I0B YUYACTKOB U UX TMAMETPOB.

2. I'mapaBiandyeckui pacuyeT BOJOIPOBOIHON CETH

B pesynbrare pacuera MpoW3BOAUTCS YBA3KA CETH, ONPEHEIAIOTCS IOTEPH
Hamopa Ha YydYacTKaXx © CBOOOJHBIE HAMoOpbl B Ppa3IUYHBIX TOYKaxX CETH,
ONPENETSAIOTCS ~ PACXOJHO-HAIIOPHBIE  XapaKTEPUCTHUKHM  HACOCOB,  CTPOATCA
IbE30METPUYECKUE TPAPUKH.

3. KoHCTpYKTHMpOBaHUE U ACTAJIMPOBKA BOJOBOJOB U CETU

OTOT 3Tan CBOAUTCS K ONPEICICHUIO U BIOOPY HEOOXOAMMOM apMaTyphbl ISt
CETH, MPOCKTUPOBAHUIO Y3JIOB U OMNPEACICHHUI0 Pa3MEpPOB KOJIOALEB U JPYrux

COOPYKECHUH Ha CETH.

de ds q4 qs
L LS . e
6 5 4 3
dz d:
A
2 1

Pucynok 11 — Cxema pa3zbopa BOJIbI U3 TYIUKOBOM CETH

OcHOBOW 711 ONPEAENICHUSI TUAMETPOB YUYAaCTKOB SIBJISIFOTCS UX PACUETHBIX
pacxonbl. Eciin u3BECTHBI pacxojpl B TOYKax OTOOpa M3 CETH, TO PACXOAbl Ha
Y4acCTKax OIPEIEISIIOTCS OTHOCUTEIBHO HECIO0XKHO. B KaxkJIoM y3i€e CyMMAapHbIN

pacxol, MNPUXOMSIIIMKA B y3€J, JOJDKEH PaBHATHBCS CYMMAapHOMY pacxoiy,



orOupaemMomy u3 y3na. Torga, Ans ceTd, MpuBeAeHHON Ha puc.ll, pacxombl OyayT

PaBHBI:
q12 =41, 924 =427 qr2=q1 7492 q34 =43,
954 =44 T q34 T q24=q1 Tq21Tq31qy qs56 = iqi
HCXOI[?I N3 PaCdYCTHBIX pPACXOA0B, OIIPCACIAIOTCA IUAMCTPBLI yqaCTKz)B u
IOTEPH HAIIOPA B HUX 110 (HOPMYIIE:
h=S)1q° =8¢,

rme S9 — yJAenbHOE CONPOTHBIEHHE TPYOBI, KOTOpPOE OINpenenseTcs B
3aBHCHUMOCTH OT €€ JUaMeTpa,

S - ITIOJIHOC COIIPOTUBJICHUC yUaCTKa,
l - JJIMHA y4aCTKa,

{ - pacxo1 BOJBI IO yYACTKY.

B xoHeuHBIX y3j1ax IMbE3OMCTPUICCKUC OTMCTKH OIIPCACIIAIOTCA 110 q)OpMy.HC:

I =Her + 2L,
rac ZK_ OTMCTKA IMOBEPXHOCTHU 3C€MJIN B K-OM TOYKC,

H_ .« - tpebyemblii cBOGOIHBII HAMIOP B K-Oi TOUKE.

IIpe30MeTpuyecKas OTMETKA B COCETHEN -OM TOUYKE paBHA:

Hi = HK +hi—1< ’
rae N — MOTEepU HAIOpa HA y4acTKe i-K, a CBOOOHBIM HAIOpP B i-OM TOYKE
Oyner:
Hei =11, —Z;.

Takum 00pa3om, B Pa3BETBICHHOM CETH OMpEACIICHHE MOTEph Hamopa Ha
ydacTKax U CBOOOJIHBIX HAIIOPOB B Y3JIaX HE COCTABIIAET TPY/Ia.

CrnoxxHee OOCTOUT JeJO B KOJBIEBOW ceTU. B KOJbIEBONH CETH MOXKHO
HAMETUTh MHOXECTBO BAPUAHTOB PACHPEICIICHHUS PACXOJIOB M0 y4aCTKaM CETH. JTO
CBSI3aHO C TE€M, YTO BOJA K KaXXJOMy YYacTKy MOXET MOCTYyNaTh PpPa3IuYHbIMHU
My TSMU.

[TosTomMy mpu pacueTe KOIbIEBBIX CETe HEU3BECTHBIMU OYAYT U AUAMETPHI
U pacxojibl y4acTKOB, YTO B 2 pa3a yBEJIUYHMBACT KOJUYECTBO HEU3BECTHBIX. Jlis

HAaXOXIACHUA BCEX HCEU3BCCTHBIX H€O6XOI[I/IMO COCTaBUTh KOJIHYECCTBO ypaBHeHI/Ifl,



paBHOE YIBOCHHOMY KOJHYECTBY YyYacTKOB. UTOOBI COCTaBUTH A3TH YpPaBHCHHUS

WCIIOJIb3YIOT  3aKOHBbl THAPABIMKH, KOTOPBIE OIMCHIBAIOTCA  YPAaBHEHUSIMHU,

aHaJOTUYHBIMU 3aKoHaM Kupxroda B 2JIEeKTpUUYECKUX CETIX:

— U3 HEPa3pbIBHOCTH CIUIOIIHOCTM IIOTOKA CyMMa pacxXxoJO0B, MNPUXOIAIINX K
m000My Y31y, paBHAa CyMMe€ JIMHEHHBIX pPacXOJOB, BBIXOJAIIUX K3 ITOrO XKe

y37a,T.e.:

Zq v 0 5 (D

— U3 YCIOBHUS THAPOAMHAMUYECKOIO PABHOBECHS B Ka)KJOM 3aMKHYTOM KOHTYpE
CETH CyMMa MOTEpb HAIOpa Ha y4yacTKax, IJe JBUKEHUE BOJIbl COBEPILAETCS IO
4acoOBOW CTpEJKEe, paBHA CyMMeE IOTEPh HAlopa Ha y4acTKax, Ha KOTOPBIX BOAA

ABHIKCTCA IIPOTHUB 4acoBOM CTpPCIIKHU, T.C.

2y = 0. (1)

[Io mepBoMy yCIOBHIO MOXHO COCTaBUTh m-1 (M - KOJIMYECTBO Y3JIOB)
YPaBHEHMM, 10 BTOPOMY YCJIOBHIO — N YPABHEHHUM.

OO11ee KOJMYECTBO YpPAaBHEHMI, KOTOPOE MOYKHO COCTABUTh IPHU pacyeTre
KOJIbLIEBOM ceTH, paBHO m+n-1=p (Takoe paBEHCTBO OBLIO JOKAa3aHO TEOPEMOU
Diinepa O COOTHOIICHUAX 4YHCIAa TpaHeW, BepUIMH U pedep BBIMYKIbIX
MHOTOTPaHHHUKOB). O0I1Iee KOJUYECTBO HEU3BECTHBIX B KOJIBIIEBOW CETH PaBHO 2P.
Takum oOpa3om He XBaTaeT MOJOBUHBI YPABHEHHUM AJI CTPOTrOro pelieHUs 3aauH.
[ToaToMy 3a7maua pemiaeTcsi METOJIOM MOCJIEA0BATENIbHOrO Mpubanxenus. s aToro
OPUXOAUTCS 3a/aBaThCsl IMOJIOBUHOW HeW3BeCTHbIX. OAHAKO TPU ITOM HE
cobmoaercs oo ycnosue I mu6o II. YToOsl coOm0CcTH 3TH YCIOBHS, HEOOXOAMMO
nepepacnpeseNuTh MPeABAPUTENIbHO HAMEUEHHbIE HEU3BECTHbIE. DTO MPUXOAUTCA
JienaTh HeCKOJIBKO pa3, Moka TpeOyeMble yCIoBUs He Oy IyT coOmoaeHbl. Tak Kak 3T0
pabota TpynoeMKas, TO pSIJIOM aBTOPOB MPEAJIOKEHBI CHOCOOBI  TAKOM
KOPPEKTUPOBKH, KOTOpBIC TMOJIYYWJIA HAa3BaHUE METONOB «yBs3km». W3 Takux
CIOCOOOB CJIETYET OTMETUTH CIEAYIOIINE METO/bI:

— wmeton JlobaueBa-Kpocca,

— Metoa M.M. Axnpusiiiesa,

— wMertoa B.I1. CupoTkuHa,
— wMeroa A.E. benana u np.



Bce Meronsl yBsI3KM HampaBiieHbl Ha TO, YTOOBI TaK MepepacrpeenuThb
pacxo/ipl MO ydacTKaM, YTO I KaXKJOro Kojblla OyJIeT YIOBIETBOPEHO YCJIOBHUE
2h,= 0. DTO NpUXOAMTCS JeiaTh, TaK KaK MEPBOHAYAIBHO PACXOMIbI MO Y4aCTKaM
HAa3HAYAIOTCS PACUETUYNKOM C COOIIIOJICHUEM TOJIBKO YCIOBHS X2, = 0. Jlemaercs 310
BBEJCHUEM K IMPEIBAPUTEIIBHO HAMEUEHHBIM pacxoJaM IMOMPABOYHBIX PACXOJOB,
BEJTMYMHA KOTOPBIX 3aBUCAT OT TOTO, HACKOJBKO anreOpamdeckas cymMMa IMOTEpPb
Haropa B KOJbIIE OTIWYAETCS OT HyJisl. Pa3nuuHbie METOABI OTIWYAIOTCS CIIOCOOOM
OTPENICNICHUS] TIONMPABOYHBIX PACX0JOB, CIOCOOOM HX Yydera M crnocobamu
o(opMIICHUSI TTPOMEKYTOUHBIX U KOHEUHBIX pe3yJbTaTOB. B mpuHIIMIIE HE3aBHCHUMO
OT TOrO, ObLJIa JIM CETh yBSI3aHA WJIM HET C IMyCKOM B HEE BOJBI yBS3KA MPOU30MICT
aBTOMATHUYECKH B COOTBETCTBUM C 3aKOHAMU THUAPABIIUKHU.

Ecnu yBs3ka ceTM MNPOUCXOJUT aABTOMATHYECKHU, TOT/Ia 3a4e€M K€ €€
yBSI3bIBaTh? ¥YBsI3Ka HEOOXOAMMa, YTOOBI 3HATh TOUHBIE MOTEPH HAIMOpa HA yYacTKax
CETH, OT KOTOPBIX 3aBUCAT CBOOOJHBIC HAMOPHI B Y3JOBBIX TOYKAX WM HAMOPHBIC
XapaKTEPUCTUKUA HACOCOB HACOCHOM cTaHIuu I mogbemMa u HanmopHbBIX PE3EPBYAPOB.

3HaTh y3JIOBBI€ HANOpbhl HEOOXOAMMO JI TOTO, YTOOBI OBITH YBEPEHHBIM B
TOM, YTO OH OyJeT JOCTaTOYHBIM JUIsl MOJIauyd BOJIbI HAa BEPXHUE ITAXHU 3JaHUU.
[Ibe30MeTpUYECKHE OTMETKHU B y3JIaX ONPEACNSAIOTCSA, UCXOAS U3 MOTEPh HANOpA Ha
y4acTKax. 3HAYCHUE MbE30METPUUYECKON OTMETKM y OAalllHU IMO3BOJISIET ONPEICTUTh
€€ BBICOTY, a 3HAUYEHUE INbE30METPHUUYECKOM OTMETKHM B TOYKE MOJAKIHOYEHUS
BOJIOBOJIOB — HAIIOp HACOCOB HACOCHOM cTtaHuuu I moapema.

H6 :Hn +hn—6'Z6;
HH :HI + h]—H —Zy,
rne H, 4 — BBICOTA OaIllHu,
Z4 - OTMETKa TOBEPXHOCTH 3€MJIH Yy OallHu,
H.,, - nanop nacocos,

Zy - OTMETKA OCH HACcOCOB,

11, - mpezomerpudeckas OTMETKA B y3le NMOAKIIOYEHHS BOJOBOIOB OT
OalllHU K CETH,

II; - npe3omerpuyeckas oTMETKa B y3jIe TOAKIIOYEHHS BOIOBOJOB OT
HACOCHOM CTaHIIMM K CETH,

hosuhy, - MOTEPHU B BOJIOBOAX.



Tema 1.3 YCcTpoiCTBO ceTeN U COOPYKEHUS HA HUX

1. Buasl BOHOIPOBOAHBIX CETEH.

2. TpaccupoBka BOJONPOBOAHON CETH.

Jlnst yerpoiicTBa BOAONPOBOJIHOM CETH U BOAOBOJOB HCIOJIb3YIOTCS TPYOBI
Pa3JIMUHBIX TUMOB U U3 PA3IUYHBIX MaTtepuanoB. [I[pruMeHeHre Toro win WHOro TUIIA
TPyO 3aBUCHUT OT I€OJIOTMUECKUX U KIMMATHUYECKUX YCJIOBHH B pailloHE YKIAIKd, OT
BEJIMYMHBI HAMOPOB B CETH, OT crocoba Mpokiaakd (MOoJ3eMHas B TPaHILIESIX M
KaHaJIaX, KOJUIEKTOpax, Ha3eMHasi, HaJ[3eMHas).

B coBpeMeHHOW  NpakTHKE CTPOUTEIBCTBA  HANOPHBIX  BOJOBOIOB
NPUMEHSIIOTCSI  YyTYHHbIE, CTajibHble, acOECTOLEMEHTHBIE, KEJIe300€TOHHEIE,
IJJACTMACCOBBIE, CTEKJISTHHBIE U JP.

Yyzyunusie mpyosl B 3aBUCUMOCTH OT TOJIIIUHBI CTEHOK M HCMBITATEIBHOTO
JaBJICHUS BBIMyCKaroTCs Tpex kimaccoB — JIA, A u b. TpyOsl pactpyOHsle,
nuamerpamu ot 65 1o 1000 MM u nmuHOM OT 2 10 6 M. CoeMHEHUS TaKuxX TPyO —
pacmpybnvie U pacmpyoHo-euHmosvle. JIJi1 COSTUHEHUS UYYyTYHHBIX TPYyO MEXIy
co0ol ToJa pa3HBIMU YIJIAMU HCTIONB3YIOTCS (PAaCOHHBIC YAaCTH TaKue, Kak KOJeHa,
TPOMHUKHN, KPECTOBUHBI, Mepexoabl W T.M. J[JIS yCTAaHOBKM Ha CETIX MOKapHBIX
TUJPAHTOB, KOTOPbIE HEOOXOAMMBI IJii OTOOpa BOJABI HA HYXKIbl MOXKAPOTYIICHUS,
UCIIOJIb3YIOTCS MTOKAPHBIE MOJICTABKH.

JIOCTOMHCTBA YyTYHHBIX TPYO:

— OO0JIBIION aCCOPTUMEHT;

— OOJBIIION CPOK CITY>KOBI;

— OTHOCHTEJIbHAsI yCTOMYMBOCTD MPOTUB KOPPO3UH;

— OCBOEHHOCTb CTPOUTEISIMHU.

Henocratku uyryHHbIX TpyO:

— cnaboe COMPOTUBIICHUE TUHAMUYECKUM HArpy3KaM;

— 3HAYUTENIbHBIM pacxoj] METalla;

— OTHOCHTCJIbHAA CJIOKHOCTH MOHTAXXa TPY6 " Y3JIOB.



CmanvHble mpyobl BBITYCKAIOTCS C TJIAJAKUMU KOHIIAMH TIO7] CBapky 0e3
3alIUTHOTO TMOKPHITHS. B BopompoBomax cranabHble TPYObl HUCHOJB3YIOTCS IS
y4acTKOB, TpeOYyIOIUX BBICOKOW HAJEKHOCTH: BOJOBOJBI, IMEPEXOJbl 4Yepe3
npenarctBuss W T.1. OHU TakkKe HCHOJB3YIOTCS TPU BBICOKMX JIABJICHUSX.
Coenunenusi Tpyo — cBapHble. ApMaTypa yCTaHABJIMBAECTCS Ha TPyOaxX ¢ MOMOIIBIO
dnanIes.

JIOCTOMHCTBA CTAJIbHBIX TPYO:

— OO0JIBIION aCCOPTUMEHT, HEOOJIBIIIOE KOJMYECTBO CTHIKOB;

— TPOCTOTAa MOHTAa)Ka, MaJIbI BEC TPYyO;

— OoJIbllIMe IaBJICHUS, KOTOPbIE MOTYT BOCIIPUHUMATH TPYOBI.

Henocratku cTtanpHBIX TPYyO:

— IUI0Xasi CONMPOTHUBIISIEMOCTh KOPPO3UU;

— OoJbIlast METATIOEMKOCTb.

Acbecmoyemenmnusle mpyosl W3rOTABIMUBAIOTCS CcileAyromux Mmapok: BT-6,
BT-9, BT-12, BT-15 na gasnenus 0,6; 0,9; 1,2; 1,5 Mna. TpyObl BbIITyCKarOTCS C
IJIAJIKUMUA KOHIIAMU M COEJUHSAIOTCS C MOMOIIBIO acOECTOLIEMEHTHBIX WU YyTYHHBIX
mydT. TpyOsl Beimyckatorest auamerpamu oT 100 mm g0 500 MM u gyuHo#u 2,95 u
3,95 m.

JlocTonHCTBa acOECTOIIEMEHTHBIX TPYO:

— MaJiasg Macca Tpyo;

— BBICOKAsl COIPOTUBIIIEMOCTh KOPPO3UHU;

— MaJiasi TeTUIONPOBOIHOCTbD;

— HEBO3MOXHOCTh JICKTPOKOPPO3UH U3-3a AUICKTPUUHOCTHU TPYO;

— Majas lepoX0oBaToCTh U OOJbIIask MPOMYCKHAsI CHOCOOHOCTb;

— JICIICBU3HA;

Henocrarku acoecTolieMeHTHBIX TPYyO:

— Majas COMpOTHUBISIEMOCTh yJapaM U u3ruodam;

— OopIIas METaJJIOEMKOCTE CTHIKOB.



Kenezobemonnvie nanopnvie mpyost B 3aBUCUMOCTH OT BEJIWYUHBI
pacyeTHOro BHYTPEHHEro JaBjieHus JensTcs Ha 3 kiacca: | - Ha gaBienue 1,5Mna,
II- na naBaenue 1,0 MlIa, III — na naBnenue 0,5 MlIla.

Omnu Beimyckatotcst auamerpamu ot 500 mm 10 1600 MM tipu muirHe 10 5,2 M.

JloctouncTsa TpyoO:

— MOTYT U3TOTaBJIMBATHCS OUCHb OOJBIIUX JUAMETPOB;

— OO0JBIION CPOK CITYKOBbI U3-3a KOPPO3UOHHOM YCTOMUNBOCTH;

— UAIEKTPUIHOCTD;

— CIOCOOHOCTH COXPAHSATh B YCIOBUSX DKCIUTYaTallUU TJIAJIKYIO TTOBEPXHOCTb.

Henocratku sxene300eTOHHBIX TPYO:

— OoubIas Macca;

— Manas JUIfHa.

Ilhacmmaccoevie mpyovr TPUMEHSIIOTCS JIBYX THUIIOB: MOJHUATUIICHOBBIE U
BUHMIUIACTOBBIE. [l1acTMaccoBbie TPyObl M3roTaBIMBAIOTCS auaMmeTpamu oT 10 Mm
10 630 MM (BuHHUILIacTOBBIC — 10 150 MMm) Ha pabouune naBnenus 0,25; 0,6 u 1 Mma.
[TonuaTuieHoBbIE TPYObl COETUHSIOTCS CBApKOM C MOMOIIBI0 (haCOHHBIX YacTeH,
BUHUILUIACTOBBIC TPYOBI — CBAPKON C BUHMILIACTOBBIMH JJICKTPOJaMHU BCTHIK. [lmmHa
Tpyosl oT 6 M 1o 12 M (Mamoro amametrpa - Ao 150 M). ¥Y3uel coGuparorcs ¢
NOMOIIBIO (PACOHHBIX YacTel (KPECTOBUHBI, TPOMHUKH, YTIbl, MyQTHI U T.I1.).

JlocToMHCTBA MJIaCTMACCOBBIX TPYO:

— MaJasi Macca;

— MaJias lIepOXOBAaTOCTh CTEHOK;

— Majas TeIJIOPOBOHOCTb;

— TMPOCTOTa 0OPa0OTKHU M COSTUHECHUS,

— BBICOKAsI CTOMKOCTb MPOTUB KOPPO3HH.

Henocrarku miactmaccoBbIx TpyoO:

— MaJjas TeIIOCTOMKOCTD;

— CTapeHue MIacTMacChl;

— HEYCTOMYMBOCTH CEYEHHUSI BO BPEMEHU;



— OoJibllive TeMIepaTypHbIe YAJIMHEHUS.

s ynpaBieHus paOoToOil ceTH Ha HEW MpeaycMaTpuBaeTCsl yCTaHOBKA
3alOpPHOM apMaTyphl: 3aJBH>KKW, BEHTWJIH, 3aTBOpbl. Kpome Toro, s ynajlieHHs
BO3JyXa W3 CETW, 3allUThl €€ OT THUAPABIMYECKUX YIapOB HA CETH
npeAycMaTpuBaeTcs  NpeAoXpaHUTENbHAs — apMmarypa  (IpeaoXpaHUTEIbHBIE,
0o0paTHbBIC U PEAYKIIMOHHbBIC KJIalaHbl, BAHTY3bI, BBIITYCKH).

3aABMKKU UCITOIB3YIOTCSA U1 OTKJIFOUEHUS YYaCTKOB ceTer nuameTpom S0 Mm
U BBIIIE, & TAKXKE MPU HEOOXOIUMOCTH PETYJIMPOBAHUS B HUX PacXoja U JABJICHHUS.
[Ipy meHbmIUX auameTpax TPyO Mg TeX XK€ Ieed HCMONAb3YIOT BEHTWUIW. Jls
OTKJIFOUEHHUS OT/ICJIbHBIX JIMHUI MIPU MaJIbIX HAIOPax UCIOIb3YIOTCS 3aTBOPBI.

[IpenoxpaHUTENbHBIX KJIANIAHBI W TACUTENIM UCIOJB3YIOTCA [JIs 3allUThI
BOJIOBOJIOB OT FMJPaBINYECKUX YJIapOB. PeTyKIIMOHHBIEC KIaNaHbl UCTIONIb3YIOTCS ISt
CHUKEHUS! U30BITOYHBIX JTaBJICHUU. J{J1s1 3a1UThl 000pYAOBaHUS OT TUIPABINYECKUX
yAapoOB MCIOJIB3YIOTCS TakXKe oOpaTHbIE KiamaHbl. J[Jisi BIyCcKa U BBIITyCKa BO3ayXa
UCIIOB3YIOTCSL  COOTBETCTBYIOIIME  BAHTY3bl. BBINYCKM  HCHONB3YHOTCA IS
OMOPOKHEHUSI TPYOOIIPOBOJIOB ITPU PEMOHTAX.

JUis pa3bopa BOJObI M3 CETEM HAa HUX MPEAyCMATPUBAETCS YCTAHOBKA
BOJ0OPa300PHBIX KOJIOHOK, €CITM BHYTPH 3/IaHUN HET BoONpoBoja. Jljis or6opa BObI
U3 CETH MPHU MOXKapax HA HUX YCTAaHABJIMUBAIOTCS MOKAPHbBIC THIPAHTHI.

Bcest HeoOxonumasi apmaTypa Ha CETH yCTaHABIMBAETCA B KPYIJIBIX KOJIOJLAX
auamerpamu 1000 MM, 1250 mm, 1500 Mm u 2000 MM WiId B OPSMOYTOJIBHBIX
koJsoauax pasmepamu 1500x1500, 15002000, 2000x2000, 2000x2500, 2500x2500,
2500x3000, 3000x3000, 3000x3500, 3500x3500, 4000x3500, 4000x4000,
4000x4500.

Komnonupr ycrpanBaroTcs u3 xene300eToHa, Kupnuda, 0yToOeToHa M IPyTUx
MECTHBIX MarepuanoB. J[1000il KOIOJEl COCTOUT U3 paboueli yacmu U 2OPIOGUHbL

(puc.12).



700 MM

srss 1 — ropyioBuHa;

od ZW o

5 — IIOK KOJIO/11A.

Pucynok 12 — OcHOBHBIE 3JIEMEHTHI BOJIONIPOBOIHOTO KOJIOIIA

JUis ciycka B KOJIOACL] B €r0 TOPJIOBHUHE M HA CTEHKAax YCTAaHABIMBAOT
puQIIeHHbIE CTAbHBIE WM YYyTYHHBIE CKOOBI, @ MHOTJ]a — METAJUTMYECKUE JICCTHHIIBI.
Boxkpyr 5110K0OB KOJIO/ILIEB, PACTIONOKEHHBIX Ha ydacTKax 0e3 JOpPOKHBIX MOKPHITHUH,
YCTaHABJIMBAIOTCS OTMOCTKH IIMPUHOM 10 | M € YKIOHOM OT JIFOKOB. JIFOK HOJKEH
ObITh BbILIE Ipuiieraromeid teppuropu Ha 0,05 m. JIroku KojoaLeB Ha BOAOBOJAX,
IPOKJIAJAbIBAEMBIX 0 HE3aCTPOCHHOM TEPPUTOPUH, HEOOXOAMMO YCTaHABIIMBATH
BBIIIE TOBEPXHOCTH 3eMuid Ha 0,2 M.

[Ipu M3MeHeHUN HamnpaBieHUs HAOPHBIX TPYOOIPOBOJOB B TOPU3OHTAJIBHOU
M BEPTUKAJBbHOM IUIOCKOCTSX M HA KOHIIEBBIX YYacTKax BO3HUKAECT YCHIIMS,
IIPEBBIIAIOIINE JOMYCKAEMbIE YCHIIMSI B CTBIKOBBIX COCIMHEHMAX. JlJIs1 BOCTIpUATHSA
YCWJINH, BO3ZHUKAIOIIUX B OTAEIbHBIX TOUYKAaX TPyOOIPOBOJOB, YCTaHABJIMBAIOTCS

ynopsl (puc.13).



Yepez aBromoOmnbHbie goporu I w1l

TEJO yropa
KaTeropuM ¥ TOJ JKEIC3HOJOPOKHBIMH  MyTSIMH
( ycTpauBaioTcsi nepexonbl. OcHOBHOE TpeOoBaHHE K
HUM Takoe, 4YTOObl TIPH aBapuu Ha TEPeXoje

OJTyIIKa

COOTBETCTBYIOIIAsl JOPOTa HE ObLJIa pa3MbITa U €€ TIPH
PEMOHTE Mepexo/1a He HaZo ObUTO OBl pacKanbIBaTh.

Pucynok 13 — Ynop Ha noBopote

[ToaToMy mepexos ycTpamBalOT W3 CTAIBHBIX TPyO, MPOKIAJABIBAEMBIX B
KOXYyXe, KOTOPbIN OJTHUM KOHIIOM JOJI’KEH ObITh COEIMHEH C KOJIO/ILIEM, & BTOPOU €ro

KOHEII JIOJHKEH OBITh 3aKpbIT (puc. 14).

BITYCK BOJbI

< A | o<

PY=10
BBIITYCK BO/IbI

Pucynok 14 — Cxema nepexozaa oz Keiae3HOI0POKHBIMU Iy TSIMU

Ilepexonpl 1OJX BOJHBIMU MpErpajaMyd YCTPauBalOTCS B JBE JIMHUU W3
cTaibHbIX TpyO. Kaknmad W3 3TUX JMHMI JOJKHa HMETh BO3MOKHOCTH OBITh
OTKJIFOUEHHOW U OIIOPOKHEHHOM.

UYepes mperpaasl MOIYT TakXKe YCTPAaWBaThCS HAI3E€MHBIE IIEPEXOJBI.
Hanzemnble mniepexoabl BBINOJIHSIOTCS B BHJE MOJBECOK K MOCTaM OOILEro
Ha3HAUYEeHMsI, YKJIaJKH TPyOONpPOBOJOB MO CHEIHAIBHO COOPYKaeMbIM MOCTaM,
ornopaM M 3CTaKajaMm, YCTPOMCTB CaMOHECYIIHX apOK U «IIPOBUCAIOIIMX» HUTEH.
[lepexoapl COOpYKarOTCS W3 CTAIBHBIX TPyO0 C YCHJIEHHOHM AHTHKOPPO3UOHHOM
u3osAuuen. Jlis 3aluThl OT OXJIAXACHHUS B HEOOXOAMMBIX CIydyasixX yCTpauBaeTcs

TCIIIIOBAsA U30JIAITHA.



TpybonpoBoabl, nepecekaromue 6010Ta, 0OBIYHO YKIIAABIBAIOTCSA 1O JamMbaM ¢
OCHOBAaHHUEM M3 MUHEPAJIIBHOTO IPYHTA, @ UHOTA 10 CBasIM C POCTBEPKAMU U JIaraMu
(HazeMHass mpokJangka). B oTmenpHBIX  cllydasxX —JIOMyCKaeTrcs MpOKJIaJIKa
TpyOOIPOBOIOB pa3HOTO Ha3HAYCHUS B TOHHEJISAX U KaHaJaX.

OtnenpHble 31aHUS MOAKIIOYAKOTCA K BOJONPOBOJHBIM CETSM C IMOMOLIBIO
BBOJIOB (puc.15). KoHCTpykmus BBOma B 3/aHHWE TMPEICTABISET COOOM KOPOTKHIA
NpsIMOM y4acTOK TpyOONpPOBO/A, COEIUHAIONIMN HAPY>KHYIO0 BOJONPOBOJIHYIO CETh C
BHYTPEHHEW BOJOMPOBOJHON CEThIO 3AaHUs. BBOJ OOBIYHO COCTOUT U3 Yy37a
IPUCOECIMHEHNS K Hapy»KHOH CEeTH, pacrojiaraéMoro B KOJIOALE, TpyOompoBoja,
COEAUHSIOMIETO 3TOT y3€J C BOJOMEPHBIM Yy3JIOM B 3JaHUU U BOJOMEPHOIO y3Jia C

apMaTypomu.

/\/

ONO), © oXo)io

1 — ropoackoi BOAONPOBO,

2 — 3aIBMUKKa,

3 — BBOJ,

4 — Bogomep,

5 — maTpyOOK Jis ClTMBa BOJBI.

Pucynoxk 15 — BBoa BogonpoBojia B 3JJaHUE

Haubojiee OTBETCTBEHHOM YacCThIO BO BBOJC ABJIACTCA Y3CJI IIpOXOoda Tp}’6

yepe3 creHbl. [lpomyckaemasi uepe3 cTeHy TpyOa MOMeENaeTcsl SKCLEHTPUYHO



HECKOJIbKO HMXKE€ OCH OTBepcTusa. Pa3mep oTBepcTHUss B CTEHE [IeJaeTcs Ha
150...200mMm Gomblie, yeMm quameTp TpyObl. BapuaHThl Tpoxojia BBOJa Yepe3 CTCHBI

B PA3JINYHBIX TPYHTaxX MPUBEACHBI Ha pUC.16.

1) B cyxux rpyHTax 2) BO BIAXHBIX TPyHTaX

1 — TpybOompoBo, 1 — TpyOompoBo,
2 — KUpIUY Ha TJIMHE. 2 — 3aJieKa HEMEHTHBIM PacTBOPOM,
3 — BOMIJIOK,

4 — cTaJIbHOM YEXOJI.

Pucynok 16 — KoHcTpykius mpoxoja BBOJ1a YEPE3 CTEHbI



Yacte 2. BoroorBeaenue

Tema 2.1 OO01me cBeAeHUE O BOIOOTBEICHUN

CrouHble BOJBI U UX KJIaCCUPUKALUA

Cucrembl M CXEMBI BOJIOOTBEICHMUS.

OCHOBHBIE HOPMBI 3arpsI3HEHUI B CTOKaxX U BOJOEMaX.
Ilepekauka CTOYHBIX BO.

AP S

OuncTKa CTOYHBIX BOI.

Boooomeedenue - 310 KOMIUIEKC HHKEHEPHBIX COOPYKEHUUM H YCTPOMCTB,
CIIyKaluil JJId IpUeMa U yJAJIEHHs] CTOYHBIX BOJI 3a MPEJEbl HACEIEHHBIX ITYHKTOB
Y MNPOMBIIIJIEHHBIX NPEINPUATUN, a TakKe I UX OYUCTKH M 00e33apakuBaHUS.
CrouHble BOJBI, 00pa3yOIIHECS B YEPTE HACEIEHHBIX MECT M Ha MPOMBIILUIEHHBIX
OPEIIPUITUIX, MOXKHO [TOIPA3JEIIUTh HA TPU KaTErOPUHU:

1) ObITOBBIE - MOCTyHAIOLIME OT YHHUTA30B, PAKOBHH, BaHH M NPOYUX NMPUOOPOB B
KUJIbIX, 00IIECTBEHHBIX, KOMMYHAJIbHBIX U MPOMBIIIJIEHHBIX MPEANPUATUSIX;

2) IIPON3BOJACTBCHHBIC - 06pa3yfoumec51 B PCE3yJbTaTC HUCIIOJIB30BAHHA BOIbI B

Pa3INYHbIX TCXHOJOI'MUYCCKHUX IIPOHCCCaX ITPOU3BOACTBA,

3) noxneBble (aTMOC(heEpHBbIE) - MOSBISAIOIIMECS HA MOBEPXHOCTH IPOE3OB,

HJ'IOIJ.[&I[Cﬁ, KPpbIII U T.A. IIPHU BbINIAACHUN aTMOC(i)epHBIX OCaaKOB U TasdHHUH CHETA.

Crounble BOABI BCEX YyKa3aHHBIX KaTErOpUil coaepXar 3arps3HeHUs
OpPraHMYECKOTO M MHUHEPAJbHOTO MPOUCXOXKJICHHUS, KOTOPbIE MOTYT HaXOJIUTHCS B
pacTBOPEHHOM,  KOJUIOMJTHOM U  HEPACTBOPEHHOM  COCTOSIHMM, a  TaKxke
OaKTepHalIbHbIE 3arPSI3BHEHHUS.

IIpoussoocmeennvie cmounvie 600bl TOAPA3ACISAIOTCS HA 3arpsi3HEHHbIE U
YCIOBHO YHUCTBIE (OT OXJaXACHUS arperatoB). BemiecTBa, 3arps3HSONIINE
IPOU3BOJICTBEHHBIE CTOYHBIC BOJbI, PA3HOOOPA3HBI W 3aBHUCAT OT TEXHOJOTHU
npou3BojcTBa. [Ipu BEICOKOH CTENEeHU 3arpsI3HEHHOCTH TPOU3BOJCTBEHHBIX CTOYHBIX
BOJI, a TAK)X€ MPU COJCPKAHUU BPEIHBIX BEIIECTB OHU JIOJKHBI OBITH NOJBEPTHYTHI
JIOKaJbHOHN OYMCTKE Iepesi COPOCOM UX B FOPOACKYIO KaHAIHU3ALHUIO.

VYpoBeHb 3arpsi3HEHUsI CTOUHBIX BOJ| XapaKTepPU3yeTcs UX KOHLEHTpALUeH, T.e.

KOJIMYECTBOM 3arpsiI3HCHUI B €IMHUIIE 00bEMa U BBIPAXKAETCS B MT/JI I /M.



HepactBopennsie BelllecTBa B CTOYHBIX BOJAAaX B 3aBUCUMOCTHU OT IJIOTHOCTH U
pa3MEpPOB YACTHUIL, a TAKXKE CKOPOCTH MOTOKA >XKUAKOCTA MOTYT HAXOAUTHCA BO
B3BEILICHHOM COCTOSIHUH, BOJIOYUTHCS MO JIHY B BUJE 0CAJAKOB (KPYITHBIN MIECOK U JIp.)
WJIM BCIUIBIBATh HA MOBEPXHOCTh MOTOKA (KUPBI, KYCOUKU JPEBECUHBI U JIP.).

Cornmacuo CHUIT 2.04.03-85 oO01iee KOIWUYECTBO B3BEIICHHBIX BEIIECTB B
OBITOBBIX CTOYHBIX BOJAaX COCTABISAET 65 r/(cyTxyel), a KOHUEHTpaLUs 3arps3HeHU-
180...500 mr/m.

CreneHpb 3arps3HEHHOCTH CTOYHBIX BOJI M BOABI BOJJOEMOB OPraHHUYECKUMHU
BEILIECTBAMUA MOKHO YCTAHOBHUThH II0 KOJMYECTBY KHCIOPOJa, PacXoJyeMoro Ha
OMOXMMHUYECKOE OKHUCJIEHUE (B MPUCYTCTBUU a3POOHBIX MHUKPOOPTAHU3MOB) ATUX
BEIIIECTB 3a ONpPEIEICHHBI MHTEpBAJl BPEMEHU. BHOXMMHYECKYI0 MOTPEOHOCTHh B
kuciopojae (BIIK) oObruno ompexaensitor 3a 5 unu 20 cytok (BIIKs u BITKyg). dns
obiToBBIX cTOuHBIX BOJA bBIIKs ~ 0,87BIIK,,. Ilomnoe 3nauenme BIIK moimkHO
onpenensatbes 3a 50...100 cyrok. Ognako nonnoe BIIK mo BennunHe oTIMYaeTcst OT
BIIK;y wne3nauutensHo (Ha 1..2%). Ilostomy BIIK,,,; = BIIK,,. Ot omnoro
YEeJIOBEKa 3a CYTKH TIOCTYIMAaeT ¢ OBITOBBIMH CTOYHBIMH BOJAMH OPTaHUYECKUX
sarpssieHnii mo bBIIK,.,;, 75 1. B ocBerneHHodt Boje (mociie OTCTaWBaHUs)
BIIK ;0,=401/(cyTXuen). KoHueHrpamus  OpraHM4ecKMX  3arps3HEHUd B
HEOCBETJICHHBIX OBITOBBIX CTOYHBIX Boaax mo BIIK,, B 3aBucUMOCTH OT HOPMBI
BO0OTBeieHUs B cpeaHeM coctanisieT 200...600Mmr/m.

YacTb OpraHM4ecKuX 3arpsi3HEHUN He TIOJITAETCsl OKUCIECHUI0 OMOXUMUYECKUM
METOJIOM U JIJIsl OTNpeJeeHUs MOJHOI0 KOJIUYECTBAa KUCIOPO/ia, HEOOXOAUMOTO JIjIst
OKHCJICHHUSI BCE€X OpPraHUYECKUX 3arpsi3HEHUM CTOYHBIX BOJl, HCIOJIb3YIOT
XUMUYECKUE METOJIbl OKHUCICHHUS U TOJYyYaloT XUMUYECKYI0 MOTpeOHOCTh B
kucinopoe (XIIK).

B n0%XneBbIX CTOYHBIX BOAAX KOHIIEHTpaUUs 3arps3HEHUN IO B3BEIIEHHBIM
BemectBaM u BIIK,,;; MOXeT koyie0aThCsl B MUPOKUX JAUANA30HAX B 3aBUCUMOCTHU OT
CAHUTAPHOT'O COCTOSIHUSA U CTENEHU OJaroyCcTpoNCTBa TEPPUTOPUU, UHTEHCUBHOCTHU
JBYKEHUS TPAHCIOPTA, 3arpsi3HEHHOCTH BO3AYLIHOro OacceiiHa W ap. (hakTOpOB.

OpHEeHTHPOBOYHO MOYKHO NPUHUMATH 3arpsA3HEHHOCTb TOXKAEBbIX BOX B S...10pa3



menbliie 1o BIIK,,,; u B 2...3 pa3a Oojbllle O B3BEIICHHBIM BEIIECTBaM, YEM B
OBITOBBIX CTOYHBIX BOJaX.

VYaneHue CTOYHBIX BOJ 3a MPEIESbl HACEICHHBIX MECT M MPOMBIIUIEHHbBIX
OPEANPHUATAN OCYIIECTBISETCS IO TpyOaM M KaHajlaM, KaK IPaBUJI0, CAMOTEKOM.
HacocHble cTaHuMM 711 EpEeKayKu CTOYHBIX BOJ YCTPAMBAIOT IE€pe]l OUMCTHBIMU
COOPYKEHUSMH WJIM Ha OT/AEJIbHBIX YYaCTKaX CETU C IEIbI0 YMEHBIICHUS TJTyOUHBI
3QJI0’KEHHS] CAaMOTEYHBIX TPYOOIIPOBOIOB.

B 3aBucuMocTM OT TOro, Kakhe€ KATErOpUM CTOYHBIX BOJ OTBOIUT
KaHaJM3alUOHHAs CETh, PA3JIMYAIOT CICAYIOIIME CUCTEMbI KAHAIN3ALUU:

— OOIIECIIaBHYIO CUCTEMY,

— pa3leNbHYIO CHCTEMY,

— TOJYypa3ieibHYIO CUCTEMY,
— KOMOWMHHUPOBaHHYIO CHCTEMY.

Ob0mecniiaBHas cucreMa KaHajauzanuu (puc.17) - 3To cuctema, B KOTOPOit
CTOYHBIE BOJBI BCEX KaTeropuili (OBITOBBIC, MPOU3BOJICTBEHHBIE U aTMOC(EpHBIE)
OTBOSATCS 3a Tpeleibl HACEICHHBIX MECT OJHON CEThI0 BOAOOTBEACHHUA. Tak Kak
Takas CcUCTeMa JODKHAa B TIEPHOJ JOXKIS OTBOJIWUTH OOJIBIIME PACXOIbI, TO
KOJUIEKTOPHI OOIIECTUIABHON KaHAIW3allud UMEIOT OOJBIINE CEUYEHHUs, U CTOMMOCTD

TAKUX CUCTEM OOJIbIIIA.

1 — oOmiecniaBHas CETh,

JI — nuBHECTIyCKH,

H.CT. — HACOCHas CTaHIIus,

OC — 0YuCTHBIE COOPYKEHUS.

Pucynox 17 — ObmecnnaBHas cucteMa KaHaIH3aIuu



JIJisi yMEHBIICHHS] TUAMETPOB TPYO CETH, 00BEMOB OYUCTHBIX COOPYKCHHH U
MOIIIHOCTH HACOCHBIX CTaHIIMA Ha TIJIaBHBIX KOJUIEKTOpPAaX MPEAyCMaTPUBAIOTCA
KaMephbl ¢ JIMBHECIYCKAMU U JINBHEOTBOAAMHU, YEPE3 KOTOPHIE YACTh JIOKIEBBIX BOJ B
CMECH C JIPYTMMH CTOYHBIMH BOJaMU COpachIBarOTCS 0€3 OYHUCTKH B BOJOEMBI BO
BpeMsl CHJIBHBIX (MHTEHCHUBHBIX) Aok aeu. [Ipu ycTpoiicTBe oO1ieciiaBHON CUCTEMBI
BOJIOOTBEJICHUS BCE CTOYHBIE BOJABI B CyXYIO MOTOJy W 4acCTh UX B IMEPUOJ IOKICH
MOCTYTAIOT HAa OYHUCTHBIC COOPYKEHUS M TTOCIe TPeOyeMO OYMCTKH BBIITYCKAIOTCS B
BOJIOCM.

OO0uiecrniaBHbIE CUCTEMBI BOJIOOTBEICHUSI MOXHO MPUMEHSTh B TE€X Clydasx,
Korjga OyJeT MpeaycCMOTpeHa OYUCTKa W 00e33apakMBaHHE CMECH CTOYHBIX BOJ,
OTBOJMMBIX Ha COPOC B BOJIOEMBI Yepe3 JTUBHECITYCKHU.

Pa3genpHas cucteMa BOJOOTBEIEHUS MOXKET OBIThH ITOJHOM M HEIIOJIHOM.

[Ipu monHo#t pasnmenbHOU cucteMe (puc.18) MPOKIANBIBAIOTCS  JIBE
CaMOCTOSITENIbHBIE CETH TPYO M KaHAJIOB, U3 KOTOPBIX OJHA CIYKUT JJIsl OTBEICHUS
OBITOBBIX M 3arps3HEHHBIX IPOM3BOJICTBEHHBIX CTOYHBIX BOJ, a BTOpas — JJIA

OTBCACHUSA NJOKICBBIX U YCIIOBHO YHUCTBIX IIPOU3BOJACTBCHHBIX BO/I.

1 —1pou3BOJICTBEHHO-OBITOBAS CETh,

2 — nOKaeBas CETh.

«—

Pucynok 18 - [lonHas pa3znenbHast cuicTeMa BOJOOTBEICHUS



[lepBasti ceTb HA3BIBACTCS NPOUIBOOCMBEHHO-OLIMOGOL WIN ObIMOBOU, a
BTOpasi- doocoesoti. 1o ObITOBOM CEeTH CTOYHBIE BOABI MOCTYMAIOT HAa OYUCTHBIC
COOPY’KEHHSI, PACIIOJIOKEHHBIE HUXKE TOPOJIa IO TEUYEHUIO PEKH.

JloxneBbie BOABI MO IPYrOM CETH OTBOAATCA MO KpaTdaullleMy PacCTOSHUIO B
Onvkaie BOAHbIC MOTOKU. B 10KIEBYIO0 CETh MOTYT OTBOJAUTHCS YCIIOBHO YUCTHIC
MPOU3BO/ICTBEHHBIE CTOUYHBIE BOJIBI.

[Ipu pazoenvroui cucmeme OGbHITOBASI CETh, KOTOPYIO CTPOAT B NIEPBYIO OUEPE/Ib,
UMEeT JuaMeTp TpyO W pa3Mepbl KaHAJIOB 3HAYUTEIHHO MEHBIIE, YeM JOKJeBasl.
OOBIUHO pacyeTHBIE PACXOAbl JOXKAEBBIX BOJ MPEBBIIIAIOT PACXO0/bl OBITOBBIX BOJ B
HECKOJIBKO pa3. B Tom cityuae, korna npu pa3eabHON CUCTEME YCTPAaUBAOT TOJIBKO
OBITOBYIO CETh, a JOXKJEBbIC BOJIbI OTBOJASTCS IO OTKPBITHIM JIOTKAM M KaHaJlaMm
CHUCTEMY Ha3bIBAIOT HETIOJIHOMU pa3/IeJIbHOM.

llonypazoenvnas cucmema BonooTBeneHus (puc.19) mpegycmaTpuBaer
CTPOUTEIILCTBO ABYX Pa3JeiIbHbIX CceTel (IPOU3BOICTBEHHO-OBITOBOM U JOK/IEBOI) U
MEPEXBATHIBAIOIIETO OOIIECIIIABHOTO KOJUIEKTOpPA, IO KOTOPOMY OTBOJSATCS Ha
OUUCTKY BC€ OBITOBbIE, MPOU3BOJCTBEHHbIE M HauOoyiee 3arps3HEHHas 4YacTh

JOXIACBBIX BO/.

1 — TIPOMBBOICTBEHHO-OBITOBASI CETh,
2 — JTOKJIeBas CETh,
PK — pazaenurenbHbie KaMepHI,

H.CT. — HACOCHas CTaHIIMA,

OC — ouuCTHBIE COOPYKEHHUS.

Pucynok 19 — ITonypasznenbHasi cucTeMa BOAOOTBEICHUS



B Mecrax mepecedeHuss ~JOXKIEBOM CETH C  IIEPEXBATHIBAIOLIUM
OOLIECINIaBHBIM KOJUIEKTOPOM YCTPauWBaIOT pa3JeNMUTEIbHbIE KaMephbl, B KOTOPBIX
peryiaupyercs OTBEACHHUE IOXKAEBBIX BOJ Ha cOpoc B BOJOEMBbI MU Ha O4uCTKY. [lo
KOHCTPYKILUU pa3feuTeNbHbIE KaMepbl MOTYT OBbITh aHAJOTHYHBI JIMBHECIyCKaM
oO11eCIIaBHOM CUCTEMBI KaHAJIU3ALIUH.

JIns DOBBIIEHUS CAaHUTAPHBIX ITOKA3aTENEH ITOJIHOM pPAa3AEIbHON CUCTEMBI
BOJOOTBEACHUSA MOXKET MPENyCMATPUBATHCS JIOKAJIbHAsI OYMCTKA TOXKACBBIX BOJ Ha
BBIITYCKAaX B BOJOEMBI WM PEKOHCTPYKIIUSA ATOM CUCTEMBI B MTOIYPa3ACIbHYIO.

Kombunuposannas cucmema KaHanu3alMu JOMYCKaeT YCTPOWCTBO B
OTZECJIBHBIX PalOHaX rOPOJa Pa3IMUHbIX CUCTEM KaHAJIU3aLUU.

Haubosnee coBpeMeHHa B CAHUTapHOM OTHOUIEHUU MOJIypa3/eibHasi CUCTEMA,
TaK Kak B 9TOM CJIy4yae 3arpsi3HEHHBIEC CTOYHBIE BOJBI BCEX KaTErOPUM YIAIAIOTCS 3a
IIpeeibl HACEJIIEHHOIO MECTa M IOABEprarorcss oudnctke. OIHAKO Takas CHCTEMA
OYEeHb J0pOra, TaK Kak TpeOyeT CTPOUTENhCTBA ABYX CETEH M CIEUMAIbHBIX KaMep.
[ToaTOMY HIMPOKOIrO pacpoOCTPaHEHUsI OHA HE MOJy4YHIIa.

bonee pacnpoctpaneHa  pasaenbHas — cucreMa  KaHaimuzamuu.  OnHa
YAOBJIETBOPUTENIbHA B CAHUTAPHOM OTHOLIEHUH. E€ SKOHOMMUYECKHE NPEUMYILIECTBa
COCTOSIT B TOM, YTO B NEPBYIO OUEPENb MOKXHO CTPOUTH OBITOBYIO CE€Th, TPYOBI U
KaHaJIbl KOTOPOM MUMEIOT HEOOJIbIINE TUAMETPBL, U CJIEI0BATEIbHO, IEPBOHAYAIbLHBIE
3aTpaTbl B NEPUOJ CTPOUTENbCTBA OyayT CHHXKEHbl. TOJNBKO 1O Mepe
0J1laroycTpoicTBa TEPPUTOPUH OOBEKTA MPOKIIAIBIBACTCS MOA3EMHAS J0KIACBAs CETh.
Jlo aTOro MOMEHTa IOXKIEBBIE BOABI OTBOIATCA TaK K€, KaK W IPU HETOJHOU
pa3AeiIbHON KaHAIN3AlUHU, T.€. IOBEPXHOCTHBIM CTOKOM II0 JIOTKaM U KIOBETaM.

B cucremy Hapy:XHOW KaHanu3aUUU CTOKA OTBOJATCS W3 BHYTPEHHEU
KaHaJM3auuu. B 3aBUCMMOCTH OT COCTaBa CTOYHBIX BOJ BHYTPEHHIOK KaHAJINA3ALUIO
MOAPA3ICIIAOT HA CIIEYIOIINE BUIBI:

a) Ob1MoBY0, CIYKAIIYIO JUIS OTBEACHHS U3 37aHMsI OBITOBBIX CTOUHBIX BOJ; B

HEE MHOIJA CIIyCKalOT M IPOU3BOACTBEHHBIE BOJBI, €CIM UX KOJUYECTBO

CpaBHUTCIBbHO HCBCIIMKO, 4 KAYCCTBO ITO3BOJISACT CITYCKATh UX B 3TY CCTh,



0) mnpouzeoocmeennylo, TPEIHA3HAYECHHYIO Il OTBEACHUS U3 I1[EXOB

MPOU3BOICTBEHHBIX CTOYHBIX BOJI;

B) 0odicOesyro (BHYTPEHHUE BOJOCTOKH), CIYXKAIlylO Il OTBEACHUS

JNOXKIEBBIX BOJ C  IUIOCKUX  KpBIII  JKWJBIX, OOIIECTBEHHBIX U

MPOU3BOICTBEHHBIX 3/IaHUU.

B HapyXHYI0 KaHaTU3alMI0 CTOKH IOCTYMAIOT U3 BHYTPEHHEH OBITOBOIA
KaHaJIM3al[u1, KOTOpasi COCTOUT U3 MPUEMHHUKOB CTOYHBIX BOJ (PaKOBHH, MOEK, BaHH,
YHUTA30B W T.I.), OTBOJAHBIX JIMHUH, COCAUHSIONIMX CaHUTApHbIE TPUOOPHI CO
CTOSIKAMH, KOTOpPBbIE 00ECNeUYMBAIOT COOpP CTOKOB C 3TaXEil M KOTOpBIE B HIDKHEU
YacTH  3aKaHYMBAIOTCS  BBIMMYCKOM, COCJMHSIIONIUM CTOSK B  HapyXHBIMH

KaHaJIM3allUOHHBIMHU CCTAMMU.

(D

1 — BoITsDKHAs TpyOa,

) ——ed @ 2 — CTOSIK,

@ 3 — oTBOASAIIMI TPYOOTIPOBO/I,
—ﬁ 4 — ruipaBINYECKU 3aTBOP,
>—< 5 — BrIIyCK,

6 — cMOTPOBOM KOJIOAEL.
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Pucynok 20 — Cxema cOopa u 0TBO/Ia CTOKOB U3 3J]aHUS

I[JIH TOIO, YTOOBI SanH3HeHHBII>'I BO3AYyX U3 KaHaJII/ISaHHOHHOﬁ CCTHU HC
IIPpOHHKAJI BHYTPb HOMGH.[@HPIIZ, BCC INIPHUCMHHUKHN CTOYHBIX BOA  JOJI’KHBI
HoACOCAUHATBHCA K BHYTPCHHHM KaHaJIM3allMOHHBIM CCTsAM C IIOMOIIIBIO
I'uapaBJIIMYCCKUX 3aTBOPOB.

qCpCS BHYTPUJAOMOBBIC CTOAKHM OCYIICCTBIIACTCA TAKXKXC BCHTHUIIALUSA

Hapy>XHbIX KaHAJIM3AUUOHHBIX ceTel. CXeMbl BHYTPEHHEH MPOU3BOJCTBEHHOMN



KaHAJIM3AINK 3aBUCAT OT TEXHOJIOTHH MTPOU3BOJICTBA, KOHCTPYKITUH YCTAaHOBJICHHOTO
000pyI0BaHus, BUIA U CTCTICHH 3arpsi3HEHUS] CTOYHBIX BOJ H T.I1.

BHyTpeHHHE BOAOCTOKH COCTOST M3 BOJOCTOYHBIX BOPOHOK, MPUHUMAFOIINX
BOAY C KpBIII, OTBOJHBIX TPYO, COCTUHSIONIUX BOPOHKH CO CTOSIKAMHU, CTOSIKOB H
BBIITYCKOB, COSIUHSIONINX CTOSIKU C KOJIOIIAMH Ha JTOKJEBOU CETH.

HapyxHple KaHamW3allMOHHBIE CETH COCTOST W3  JBOPOBBIX  (WiH
BHYTPHUKBAPTAIBHBIX) U yIWYHBIX ceTeld. Cxema KaHaJIu3allud HACEJIIEHHOTO MyHKTa
(puc.21) ompenensierca penbeoM MECTHOCTH, IIJIAHOM 3aCTPOMKH TEPPUTOPHH,

TuaApOrcoJIOTNICCKUMHU, CAHUTAPHBIMHA YCJIOBUAMU U T.II.
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1 — camoTeuHble TPyOOIIPOBOIBI (KOJIJIEKTOPHI),
2 — HAcOCHAas CTaHIIuS,

3 — HaroOpHBIE KOJUIEKTOPBI,

4 — OYUCTHBIE COOPYKEHUS,

5 — BBIIIYCK.

Pucynok 21 — Cxema KaHanu3anuy HacEJICHHOTO MyHKTa

CxeMa MOXET OBITh IIEHTPAIM30BAHHOM, KOTrJa BCE CTOYHBIE BOJIBI TOpoja
OTBOJATCS Ha OJHU U T€ K€ OYUCTHBIE COOPYKEHUS U JICLECHTPAIM30BAHHON — IIpU
YCTPOMCTBE ABYX U 00JIe€ OUMCTHBIX CTAHIIUH.

CrouHble BOJBI OT OTACIBHBIX KBAPTAJIOB COOMPAIOTCSA KOJIJIEKTOPAMH, T.€.
y4aCTKaMM KaHAJIU3alMOHHOW CEeTH, KOTOpPbIE MPUHUMAIOT CTOYHBIE BOJBI OT

HCCKOJIBKHX AIBOPOBBLIX ceTel. OTI[GJIBHBIG KOJIJICKTOPBI O6T>€I[I/IH$HOTC$I B TJIABHBIC



KOJUIEKTOPBHI WJIM KaHAJbl, 10 KOTOPHIM CTOYHBIE BOJABI OTBOJATCS HAa OYUCTHBHIC
COOPYKEHUS.

KananuzanmoHHyo ceTh 00BIYHO YCTPaMBaIOT caMOTEYHOM (Oe3HAnOpHOM) U
MPOCKTUPYIOT HA HEMOJHOE 3amojHeHue. /[ NBIKEeHHs CTOKOB C HEOOXOIUMOM
CKOpPOCTBIO ~ CE€Th  MPOKJIAJBIBAIOT C  OMNPEACICHHBIM  YKIOHOM.  UTOOBI
KaHaJIM3alMOHHBIE KOJJIEKTOpPA HE 3aCOPSUIUCH, CKOPOCTh JABUKEHUSI CTOKOB JIOJIKHA
ObITh camoouuinaronie. [Ipy Manmpix yKIOHAX TMOBEPXHOCTH 3eMJIM U OOJIBIIOM
NPOTSKEHUU CETH  KOJUIEKTOPHI MPUXOJIUTCS 3ariayOJiiTh, YTO 3HAYUTEIHHO
yAOpOKaeT MPOW3BOJACTBO paboT. Ecnmm rimyObmHa mnpoxmanku Oosbmie 6 M, TO
1[eJ1eCO00pa3HO OCYIIECTBUTh MOABEM CTOKOB Ha HEKOTOPYIO BbIcOTy. s yero
COOPY’)KalOT HAacoCHOK cTaHuuio. CTaHIMM TEepeKauykd YCTPAaWBAIOT TakkKe B
MOHIKEHHBIX paiioHax ropoja. YToObl KaHATW3aIMOHHAS CeTh ObLTa YKOHOMUYHOM,
OHa JI0JKHA TPACCUPOBATHCA MO ONpPEAEICHHBIM IpaBuiiaM. [I[puMeHsI0T clietyromue
CXEMbI TPACCUPOBKU:

— oObvemumomas (puc.22),

— C INOHMXEHHOM CTOPOHBI KBapTania (puc.23),

— 4pe3KBapTalibHas (BHYTPUKBApTaIbHAs).

[Tpu o6bemiTIONIEH CXeMe KaHAIM3AIIMOHHYIO CeTh TPACCUPYIOT MO MPOE3aax,
OTIOSICHIBAIOIINX KBAapTajl CO BCEX CTOPOH. TPacCHpOBKY MO OOBEMITIONICH cxeme
MPUHUMAIOT TPU IJIOCKOM pelbede MECTHOCTH, OTCYTCTBHM 3aCTPOMKH BHYTPHU
KBapTaJIOB M OOJBIINX pa3Mepax KBapTajoB.

Eciu B KBapTajaax Ha6JIIOI[aCTC$I

> o
BBEIpAXKCHHOE  TIOHIDKCHHE  penbeda K

—
i/ ﬁj\f - i/ GT /s i/ KaKkOMy-TO €ro yIJIy M OTBOJ C KBaprajia

22— BO3MOJXXCH B OJIHYy CTOPOHY, TO yJIMYHAsA CETh
[ ]
1 1 TPAaCCUpPYETCA IO TMOHM)XEHHOM TpPaHH
S I r M7
i ' i % i KBapTaJa.
VoY
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Pucynok 22 — O6bemiIionas cxema TpacCUPOBKU CETH



/ IIpn BHYTpPUKBapTaIbHOM CXEME

/ KaHAJIM3ALMOHHYIO CETh IMPOKJIAAbIBAIOT
22/ ¢ ¢ ¢ / yepes KBapTaJIbl - oT
e . . BBIILIEPACIIOJIOKEHHBIX ~ KBapTaloB K
21 HIDKEJIeKAIINM.
A M i/x i JloxaeByro CETh npu
20

MPOEKTUPOBAHUU TPacCUPYIOT u3

®
/ pacuera BBIITYCKa CTOYHBIX BOJ B BOJIOEM
19

110 HANKPATYANIIEMY PACCTOSIHUIO.

Pucynok 23 — Cxema TpacCUpOBKH C TOHUKEHHOM
CTOPOHBI KBapTaia

JInst mepekayku CTOYHBIX BOJI HA OYMCTHBIE COOPYKEHMS U3 3arilyOJIEHHBIX
KOJUJIEKTOPOB, a TaKXke Ui MoIbeMa BOAbl U3 KOJUIEKTOPOB INIyOOKOIO 3aJI0KEHHS B
KOJUIEKTOPBI C MEHBIIUM 3aJI0)KEHHEM HCIOJIb3YIOT KaHAJU3al[MOHHBIE HACOCHBIE
ctanuuu (puc.24). B mepBoM ciiyyae HaCOCHbBIE CTAHIIMM HA3bIBAIOTCS TJIABHBIMH, a
BO BTOPOM - CTaHIMSAMU MOAKa4YKW (mepekauku). [lo ¢dopme B maHe cTaHImH
OBIBAIOT KPYTIBIMHU U IPSIMOYTOJIbHBIMU. KpyTIIbIMU HACOCHBIE CTAHLIUU YCTPAUBAIOT
B Cllydae MX IIyOOKOTO 3aJI0KEHUS, BBICOKOTO YPOBHSI TPYHTOBBIX BOJ U CJOKHBIX
[0 CTPOUTENIbHBIM CBOMCTBaM rpyHTax. CTpOoST MX OOBIYHO OMYCKHBIM CIOCOOOM.
[IpssmMoyrosbHBIMH, Kak paBuJIo, COOPYIKAIOT CTaHIUU 00JIbIION
IPOU3BOJAUTENBHOCTH, HUMEIOUIMX CpaBHUTEIbHO Majioe 3ariayOnenue. s
oOecrieyeHuss pabOThl HACOCOB MPH HACOCHBIX CTAaHUUAX MPEIyCMaTPUBAIOTCS
IPUEMHBIE pPE3EpPBYapHl.

CrouHblE BOJBI OTBOJSATCS HAa OYHUCTHBIE COOPYXEHHUS I UX OYUCTKHU.
HeobOxoaumasi cTeneHb OYKMCTKM CTOKOB 3aBUCUT OT YpPOBHSA 3arpsi3HEHUM U OT
COCTOSIHUS BOJIOEMA, KyZla COPAaChIBAIOTCS CTOKH IOCJIE OUHUCTKH.

3arps3HeHHUs, COIepKalrecs] B CTOYHBIX BOJIaX Pa3HbIX KATETOPUH, AEIATCSA
Ha!

— rpyOoaucCHepCHEIE,
— KOJIJIOWJHO-PACTBOPEHHBIE,
— WCTHHHO PacTBOPEHHBIE.



OHU MOrYyT OBITh OPraHUYECKOTr0 W MUHEPAIBHOIO MpoucxoxkiaeHus. Cnyck
CTOYHBIX BOJl B IIOBEPXHOCTHBIE BOAOEMBI perinaMeHtupyercs «lIpaBunamu oxpaHsl

IMOBCPXHOCTHBIX BOJ OT 3anH3H€HHﬁ CTOYHBIMH BOJaMU)» .

/\

1 — caMOTe4HBIH KOJIJIEKTOD,

— 2 — pemierka,
@ 3 — mpueMHBIii pe3epByap,
4 — HacoCHas CTaHIus,

5 — HanopHbIe TPyOONPOBOIHI,

? 6 — Hacocsl.
G%;@

Pucynok 24 — Kananu3zauroHHas HAaCOCHAas CTaHIIUsA
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ITocne cmemieHUs CTOYHBIX BOJ C BOJOM BOJOEMa B HEM JOJKHO
cojiep)KaThCcs He MeHee 6 uin 4 Mr/J1 paCTBOPEHHOI'O0 KHCIIOPOJia B JICTHEE BpPEeMs B
3aBUCHUMOCTH OT BHJA BOJOEMOB (pbIOOXO3MMCTBEHHOTO HA3HAYCHUS WJIU
X03MCTBEHHO-MTUTHEBOTO BOJOMOJIb30BAHMUS); COJIEPKAHUE B3BEIICHHBIX HE JOJKHO
yBenuuuBathbcsl Oonee, yeM Ha 0,25 wnam 0,75 Mr/m ajis BOJOEMOB XO3SMCTBEHHO-
MUTHEBOTO UJIU KYJIbTYPHO-OBITOBOTO BOJIONOJIb30BAHUSI COOTBETCTBEHHO; BEIUYMHA
pH nomxna ObITh B ipenenax 6,5...8,5 u ap. mokazaremnu.

YroObl 3THM TMOKa3aTeld COONIOAAINCh, HEOOXOAMMO CHHU3UTh YpPOBEHD
3arpsi3HEHUs] CTOYHBIX BOJI. JJIst 3TOr0 UCMONB3YIOTCA CIAEAYIONINE METObl OUYUCTKHU
CTOYHBIX BOJI:

— MEXaHMYECKHE,

— XHUMHYECKHUE,



— (U3UKO-XUMUYECKUE,

— OHOoJNIOru4ecKue.

[Ipy MeXaHMYECKMX METOJAaX OYUCTKM U3 CTOYHBIX BOJ BBIIEISIOTCS
ocefalolllie U BCIUIBIBAIOIIME BelIecTBA. B mporecce STOH OYHUCTKH MOXKHO
3aaepxkatb A0 60...80% HepacTBOpPEHHBIX 3arpsi3HEHUi. [[ns 3amepkaHusi KpyMmHBIX
BEIIIECTB U OTOPOCOB CIIyKaT PEIIeTKH U cuta. [[ns ocakeHus TBEPAbIX YaCTHII
TJIaBHBIM 00pa3oM MHHEPATBLHOTO TMPOUCXOXKACHUS (MecKa, TpaBHs) CIIyXKaT
MIECKOJIOBKM, YCTaHABJIMBae€Mble IMOcjie pemeTok. (OCHOBHBIE COOPYKEHUS ISt
MEXAHUYECKOM OUYMCTKA — OTCTOMHUKU. B HHX OCaXHArOTCs HEPACTBOPECHHBIC
B3BEILICHHBIC BEIIECTBA KAK OPraHUYECKOr0, TAK U MUHEPAILHOTO MPOUCXOKICHUS.

CBexuil 0caJlok M3 OTCTOMHUKOB HMMEET CHIIbHBIM HENPUATHBINA 3amax u
IJI0X0 OTAaeT Bojay. Ero oObIYHO OTHPaBISIIOT B METAHTCHKU JJI TIEPErHUBAHUS, a
3aTeM — Ha 00€3BOXKMBAaHME M TOJCYIIMBaHWE (HA WIOBBIE IUJIOMIAIKH, BaKyyM-
GbuAbTPHI, mpecc-QuIbTPhI, HEHTPUDYTH, TEPMOCYIIKH), TIOCIIE YET0 OCAJ0K MOXKET
UCIIONBb30BaThCA KaK  CEIIbCKOXO3AMCTBEHHOE ynoOpenue. HMmerorcss  Takxke
COOPY>KEHHS, B KOTOPHIX COBMEIIAETCS TAK)K€ HECKOJIBKO MPOIECCOB (ABYXbIPYCHBIE
OTCTOMHUKH, OCBETIUTEIU-TIEPETHUBATENIM, B KOTOPBIX MpOTEKaeT 2 Tpoliecca:
OCaKJICHUE B3BEILICHHBIX 3arPSA3HSAIONINX BEUIECTB U UX [IEPETHUBAHUE).

XWMUYECKHE METOBl OCHOBAaHbl HAa OPraHU3AlMU Mpolecca KOoaryJsilHH,
KOTOPBI CTHOCOOCTBYET WHTCHCH(DHUKAIUKA TIpoIecca OCAXKICHHUS B3BEIICHHBIX
BEIECTB. JTO MO3BOJISIET MOTYYUTh 3G (HEKT ocBeTiieHus 10 85 %o.

Haubonee pactipoctpaneHHBIMU U 3PGHEKTUBHBIMU SIBIISIOTCS OUOJIOTUUECKUE
METOJbl, TO3BOJSIIONINE YAAISITh U3 BOJbl KOJUIOWJHBIC, PACTBOPEHHBIE U
B3BEIICHHBIE OpPraHMYECKUE BellecTBa. B pesynbTaTe a’poOHBIX OMOXMMHYECKUX
MPOIIECCOB B COOTBETCTBYIOIIMX COOPYXXCHUSAX MPOUCXOJUT MHUHEpaIu3aius
opranndeckux BemiecTB. OObBIYHO OMONIOTMYECKash OYMCTKA MCIOJIb3yeTCs Kak 2
CTYNEHb OYHMCTKHM CTOYHBIX BOJ, B JIONOJHEHUE K MEXaHUYECKON OYHUCTKE.
CoopykeHusi, CiyKallue Jjisi OUOJIOTHYECKOM OYMCTKH, MOAPA3ICISIOTCS Ha JIBE
rpynnel. K mepBoii Tpynme OTHOCSTCS COOpPYKEHHS, B KOTOPBIX OHOJOTHYECKAs

OUYMUCTKa IMPOU3BOAUTCA B YCIIOBHUAX, ONM3KUX K €CTECTBEHHBIM (HOJ'IH OpoHICHM,



oyt wibTpanuu, Owosormueckwe mpyAbl). Ko BTOpod Tpymnme OTHOCATCS
COOpY’KEHHUS Takue, Kak Ouonormyeckue (UIbTPHI, a’poTeHKU. B coopykeHusx
OMOJIOTMYECKOM  OYUCTKM  CO3MIAIOTCA  YCJIOBHSI  JUISlL  Pa3BUTUS  adPOOHBIX
MUKPOOPTaHU3MOB, KOTOpbIe O00€CIeUUBAIOT MHUHEPAIU3AINID OPraHUYEeCKUX
BEIIECTB, COJIEPKAIIMXCA B CTOYHBIX Bojax. [locie coopyxenuit 1ist OMOIOrn4ecKoi
OUUCTKU B MCKYCCTBEHHO CO3/1aBA€MbIX YCIOBUAX HEOOXOIUMO M3 CTOKOB YJaJATh
OMOJOTHYECKYIO0 TUICHKY (Tocie OuopuIbTPOB) WM W30BITOUHBIN AKTUBHBINA HII
(mociie adpOTEHKOB). DTO OCYIIECTBIIACTCS BO BTOPUYHBIX OTCTOMHUKAX.

B coopyxenusx OHUOJOTMYECKON OYUCTKM B E€CTECTBEHHBIX YCIOBUSX
OYUCTKA MPOU3BOJUTCSA adpOOHBIMU MHUKPOOpPraHU3MAaMH, KOTOpBIE Pa3BUBAIOTCS B
nopax TpPyHTa, 4epe3 KOTOPhIA MpomyckaroTcs cToku. [lonst opomieHuss — 3TO
CIIELIMAIBHO TIOATOTOBJIEHHBIE 3€MEJIbHBIE TEPPUTOPHUH, KOTOPHIE OJIHOBPEMEHHO
UCIIOJIB3YIOTCS /111 OMOJIOTMYECKONW OYMCTKHM U JUISl arpuKyJIbTYpHBIX 1eneld. [lons
bunpTpanMu  TpEeIHA3HAYCHBI TOJNBKO Ui OWOJOTHYecKOW o4ucTKu. [lpum
bunbTpaMK  CTOYHBIX BOJ 4Yepe3 TPYHT B TMOCICAHEM 3aJCP>KUBAIOTCS
3arpsi3HAIONIME 3T BOJBI BELIECTBA, OPraHUYECKash 4acTh KOTOPBIX MO JACHCTBUEM
a’pOOHOIN TPYIIBI MUKPOOPTaHU3MOB MHUHEpainu3yeTcs. Munepanuzamnus Hauboiee
WHTEHCUBHO MPOTEKAET B MOPUCTHIX IPYHTAX, KyJa MPOHUKAET BO3IYX, COACPKAIIMI
KHUCIIOPOJ, HEOOXOIUMBIN JJIsl )KU3HEAEATeIbHOCTH OakTepuil. OCHOBHBIE MPOIECCHI
OMOJIOTUYECKON OYMCTKHU HA ATUX COOPYKEHUSIX MPOTEKAIOT B BEPXHUX CIIOSX MOYBBI
(mo 30 cm), moHBIHM ke mpoliecc 3aBepinaercs Ha riayoune 0,8...1,2 M.

Jlaxe rpu moJIHOM OMOJOTHUYECKON OYMCTKE B a3POTEHKAX 3a/Iep>KUBAETCA 10
95% Oaxtepuii. [{ns yHHUTOKEHUS BCeX OaKTepuil OYMILEHHBIE CTOKHM HEOOXOAMMO
o0e33apaxkuBaTh (Je3uHuimpoBatsh). OOBIYHO 7151 00€33apaKUBaHUS UCIIOJIB3YETCS
xJ0p ¢ 1030it 30 Mr/m npu ogHOM OTcTauBaHUU WK 10 Mr/m mociae OUOIOTHYECKOM
ouucTku. [Ipu 3TOM NMPOAOIKUTENIHHOCTh KOHTAKTa CTOKOB C XJIOPOM JOJIKHA OBIThH
He meHee 30 muH. [IpuHIMNUWaNbHAs cXeMa IMOJHOW OMOJOTHMYECKOW OYHCTKH

CTOYHBIX BOJ BBITJIAAWT TaK, KaK IIOKA3aHO Ha pI/I025
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1 — pemerku,

2 — ApoOwIIKH,

3 — IECKOJIOBKH,

4 - mecKOBBIC IIJIOMIAIKH,

5 — mepBUYHBIE OTCTONHUKH,
6 — METaHTCHKHU,

] — ra3roJjblaepsl,

8 — WJIOBBIE MIOLIAJKH,

9 — aspoTeHky,

10 — kommpeccopHas,

11 — Bropr4HbIE OTCTONHUKH,
12 — unoymiaoTHUTENH,

13 — KOHTaKTHBIE pe3epBYaphl,
14 — x;moparopHas.

Pucynox 25 — Cxema nmosiHOM OMOJIOTHYECKON OUNCTKH

OuucTHBIE COOPY)KEHUSI OOBIYHO pacrojaraioT HUXKE ropojia MO TEUYECHHIO
peku. Mexnay KWIOM 3aCTpOMKOM TIOpoJa M OYUCTHBIMH  COOPYKECHHSIMU
IIPEAYCMATPUBAETCS CAHUTAPHO-3AIUTHAs 30HA, WIMPUHA KOTOPOM 3aBHCHUT OT
COCTaBa OYHCTHBIX COOPYKEHHH, UX MOIIHOCTH, MpeoOalarollero HarpaBiICHUS

BeTpa U Apyrux (axrtopoB u mpuHuMaercs corimacHo CHull 2.04.03-85 ne menee
150...400 m.



Tema 2.2 OcoOEHHOCTH TPOCKTUPOBAHUSA CETEN BOJIOOTBEICHUS

1. HopmbI 1 pesxuM BOIOOTBEACHUSI.
2. Oco0eHHOCTH MPOEKTUPOBAHUS XO35HCTBEHHO-
OBITOBOM CETH.

3. OcoOGeHHOCTH MPOEKTUPOBAHUS JOKIEBOM CETH.

Pacuer »35eMEHTOB CHCTEMBI BOJOOTBEJCHUS OCHOBAaH HAa PACUYETHBIX
pacxo/ax, KOTOpbIE OINPEIESIOTCS B COOTBETCTBUUM C HOPMaMU BOJOOTBEACHUSI.
Hopmbl BojmoOTBe/ieHUS JIE HACEJIEHHBIX MECT MPUHUMAIOTCS PaBHBIMM HOpMaMm
BojonoTpeOneHust B mpeaenax oT 125 go 350 yi/cyT Ha OJHOrO XKUTEIS B
3aBUCUMOCTH OT CTEMEHU OJaroycTpoicTBa 3/1aHuil. B HOpMBI BOJOOTBEIECHUS
BXOJISIT BCE BUJIbI MOTPEOICHUS BOJBI B TOpOJie (B TOM YHCJIE PACX0J BOJbI Ha OaHU,
npadeyHbie, OOJBHUIIBI U TP.) 32 UCKIIOUYEHHUEM PACXOJIOB BOJBI MPOMBINIICHHBIMH
OPEeANpUATASAMH W HaA TOJUBKY YIHWI, IUIOHNIAJAeH U 3€leHBbIX HaCaXIACHHI.
Hopmupytotest cpennue 3a CyTKU Ha MPOTSIKEHUU Tojia pacXojbl CTOKOB Ha OJHOTO
xutenss. OaHako [ pacyeTa KaHAIM3alMOHHBIX CeTell HeoOXOAMMO 3HATh
HauOOJIBIINE U HAMMEHBIIIUE PACXObI 32 OMPEACICHHBIE TPOMEXYTKH BpeMeHu. s
TOTO  MOJB3YIOTCS  KOd(PUIIMEHTaMH  CyTOYHOH, 4YacoBOM ®  oOImIei

HCPAaBHOMCPHOCTH.

Kcym = Qi cym / Qcym’ Kttac = Qi uac / Qltac’

rae Q icym | Q i yac — COOTBETCTBEHHO PACXO/]I BOJIbI B i-bI€ CYTKH WJIH B I-bI{ Yac,

u —COOTBETCTBEHH HUN CYTOYHBIN WJIUX YaCOBOU X
Qcym Qqac €TCTBEHHO CpeJl CyTO JIA YaCOBOU pacxof,

Qltac - Q cym /24,

rae Q cym — CYTOYHBIN PACXO/l B pACCMATPUBAEMBIC CYTKH.

K06u; = Kcym Xanc .

Koadduumentsr obmeli MakcuMaibHON ngn.max U MUHUMAaJbHOU ngn,m,-n

HEPaBHOMEPHOCTH BOJI00TBeAeHUs HOpMmupytorcss CHull 2.04.03-85 B 3aBUCUMOCTH



OT CpEIHEro CEKyHIHOr0 pacxoja, IpoTekaromero mno cerd. [lpu wn3MeHeHun
cpeanero pacxona oT 5 n/c mo 5000 ni/c u Gosiee MakKCUMaJIbHBIM KO3 UITUEHT
o01ieil HepaBHOMEpPHOCTU wu3MeHsieTcs oT 2,5 g0 1,44, a MUHUMAaIbHBIN
kod(ppunment uzmensiercs ot 0,38 mo 0,71.

JIna pacyera KaHAIM3AUUOHHOW CETH M COOPYKEHUM HA HEW, a TAKXKE IS
pacuera OYMCTHBIX COOPYXXEHHUM HEOOXOJAMMO 3HATh pAaCUYETHbIE pPACXOJbl —
CPEIHECYTOUYHBIN, CPEAHEYACOBOM, MAKCUMAJIBHBIA 1 MUHUMAJIbHBIA CEKYH/IHBIU.

Pacxo/pl OBITOBBIX CTOUHBIX BOJ ONPEIEISIOT M0 PopMysiaM:

Qcym = Nq / 1000 , M3/CYTKI/I,

0. = Ng /(1000 x 24) ,waac,

Y makc.c. — N q Ko6u4.mai<c. / (24 x 60 x 60): /e,
9 mun.c. — Nq Ko6u4.muH. / (24 x 60 x 60); /e,

rae IN— pacuetHoe uncno xuTeneii,

¢ - HOpMa BOJOOTBEICHHS HAa OJHOTO JKUTEINs, MOJIb3YIOLIErocs KaHalInu3alueH,
J/CyT.

I'mapaBnuyeckuii pacyeT CETH NPOBOAUTCA HA MAKCUMAIBHBIA CEKYHIHBIN
pacxon, KOTOPBIM MOXKET MNpOTEeKaTb II0 Yy4YacTKy. Pacxom mo ydacTky ceru
CKJIJ(bIBACTCS:

a) U3 TOr0 pacxojia, KOTOPBIM MOCTYIAET B HETO OT 3JaHUM, IPUCOETUHEHHBIX
HEMOCPEICTBEHHO K 3TOMY y4acTKy (ITyTeBOM pacxon),

0) u3 pacxoja, MPUXOIAIIETO B HAYAJIO Y4aCTKa OT OOKOBBIX MPUCOSTNHEHUMN
B HaYaJIbHOM KoJI1o/111e (OOKOBOM pacxo),

B) M3 pacxoda, IMOCTYHAloOller0 B pPacCMaTPUBAEMBbI y4acTOK W3
BBIIIEPACITIONIOKEHHBIX YUaCTKOB (TPaH3UTHBIN pacxon).

I[JIH OIIPCACIICHUA OTHUX PaCXOd0B 0OBIYHO HCITIOJIB3YCTCA TaOJTUYHBIHA MCTO/.

YtoOmI OIPCACIUTD IMOJHBIC PACUCTHBLIC PACXOAbI HGO6XOI[I/IMO TAKIKC YUCCTb
COCPCOIOTOUYCHHEIC pacxoabl oT IMPOMBIINIJICHHBIX IMpCAIIPUATHA, KOTOPLBIC
ONpCACIIAIOTCSA, HUCXOAA W3 HOPM BOAOOTBCACHHUS Ha XO3$H>1CTB€HHO—6BITOBBI€,

AYIICBBIC U ITPON3BOACTBCHHLIC HYKBI.



Pacuer cetn mpou3BOAUTCS MOCJE €€ TPACCUPOBKU, KOTOPYIO BBIIOJIHSIOT C
y4eToM pesibedpa MECTHOCTH M XapakTepa 3acTpoilku ropopa. Ilocie TpaccupoBku
CEeTM HAMEYaloT PAacUeTHhIC Y4acTKu (OOBIYHO MO JJIMHE KBapTaja) U MPOU3BOIST
pa3OMBKy TEpPPUTOPHUH HA TUIOMIAIH, TAroTeromue K HuM. C 3Tux miomaaeid OyayT
MOCTYIAaTh CTOYHBIE BOJbI HEMOCPEJACTBEHHO HAa COOTBETCTBYIOUIME PACUETHBIC
y4acTku (myTeBod pacxon). /[lnas ompeneneHuss 3THUX PacxoJOB COCTABIISETCS
BEJIOMOCTb CPEAHHUX PACXOJI0OB C IJIOLIAAeH CTOKA B (pOpME TaOIHIIBI.

[lo BemMuyuHE pacyeTHOro pacxoja Ha3HA4YalT JUMaMeTp U  YKIOH
TpyOONpoBOJa € Y4YETOM JIOIMYCTUMOIO HANOJHEHUS U CKOPOCTH, a IOTOM
OTPEIENSIOT TIIYOUHBI 3aJI0)KEHHSI CETH B Hayaje M B KOHIE Ka)JOro0 PacyeTHOIro
yuactka cetd. OObIYHO pacueT BeAyT B TabaumuyHoOil (opme. ['nmyOuHy 3amoxkeHus
VIMYHON KaHAJIM3AIlMOHHOW CEeTH JOIMYCKAEeTCs TNPUHUMATh MEHBIIE TITyOUHbBI
npomep3anus Ha 0,3 M npu amamerpax g0 500 Mm u Ha 0,5 M mpu OOJBIIUX
nuamerpax TpyOompoBonoB. Ilo pesynapTaTam THAPABIMYECKOTO pacueTa CTPOST

POJI0JIbHBIE TTpodun ceTu (puc.26).
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1 — BBITSDKKA,

2 — CTOSIK BHYTPEHHEMN CETH,
3 — BBIITYCK,

4 — cMOTpPOBOM KOJOZEL,

5 — IBOpOBas CETh,

6 — yJIMYHBINA KOJIJIEKTOP.

Pucynok 26 — CxeMa npucoeIMHEHUS 3/1aHNS K YIMYHON KaHAJIM3aUOHHOM CETH



Jns 3ammThl 31aHUNA U TOPOAOB OT 3aTOIUICHUS YCTPAWBAKOT JI0XKIEBYIO
(JIMBHEBYIO) KaHanu3aluo. JloxaeBas (JIUBHEBas) KaHAIU3AIUS YCTpauBaeTCsl JTU00
B BHJIC JIOTKOB M KIOBETOB ISl TOBEPXHOCTHOTO OTBOJIA JTOKJICBBIX BOJ, JINOO B BUJIC
3aKpbITON (moa3eMHOM) ceTtu. HapykHble BOJOCTOKHM COCTOSIT M3 CETH TPYO,
CMOTPOBBIX KOJOJIIEB U JT0KIECTTPUEMHUKOB. JI0KIEBYIO CETh TPACCUPYIOT C YUETOM
penbeda MECTHOCTH TaK, YTOOBI OTBECTH JOXKIEBHIE BOJBI B BOJOEM KpaTUaWUITUM
nyreM. Boja mocTymaer B JOXKIEBYIO CETh 4Yepe3 TOKICMPUEMHHUKH, KOTOpHIC
pa3MenIalTcs B JIOTKaX MPOE3KEH YacTH Ha PACCTOSHUH, 3aBUCSIIEM OT YKIOHA
MECTHOCTH C TaKMM PacueToOM, YTOOBI IMMPHUHA TTOTOKA B JIOTKE TEPE PEIICTKON HEe
npeBbimana 2 M. Mx Ttakke pa3MemarT B MOHWKEHHBIX MecTaxX YJuWI, Ha
MEPEKPECTKAX M MEIIEXOHBIX MEPEX0/1aXx CO CTOPOHBI MPUTOKA JOKICBBIX BO/I.

Hanpumep,

Pucynok 27 — Cxema pa3MeleHust 10XKICTPUEMHUKOB

Pacuer ,HO)KI[f?BOﬁ CCTU TIPOU3BOAUTCA, UCXOOSA M3 PACUHCTHOI'O pacxXxoda Ha
Y4acCTKCE, KOTOpHﬁ 3aBUCHUT oT HWHTCHCHUBHOCTH, IIPOAOJIZKUTCIIbBHOCTHU u

MOBTOPSIEMOCTH JOXKISL.
HHTEeHCHMBHOCTD T0KIA L ¢ (MM/MHH) TIO CJIOI0 BBIYUCIIAETCS 110 (hopmyIie:
i,=h/t,

e /1 — cIioii BBITIABIIMX OCAIKOB, MM,

[ - BpeMsi BBITTAJICHUS JTOK/Is, MUH.

Eciau HeoO6XoauMo BbIpa3uTh MHTEHCUBHOCTD JOXIs 10 o0beMy (j1/c ¢ 1 ra)

yepe3 MTHTEHCUBHOCTH 110 CJIOI0, epecyeT BeAyT 1o hopmyJie:



q =iz x 1000 x 1000/ (1000 x 60)= 166,7x i,

IToBTOpPSIEeMOCTh MOXKAA — IIEPUOJ BPEMEHHU, B TEYEHUU KOTOPOrO JOK]b
OTpeeIeHHOW MPOAOKUTEIIBHOCTY W HMHTEHCHUBHOCTH BBINAnaeT (IMOBTOPSIETCS)
1pa3. PacueTHas nmoBTOpsieMoCTh 0K Kosebnerca 00br4Ho oT Py=0,5 no P,=5ner.

NHTEHCUBHOCTD JOXK/S SBJISETCS IEPEMEHHON BEJIMUUHOM, 3aBUCSIIEN OT €r0
IPOJOJDKUTENBHOCTH. [Ipu pacyeTe H0XKAEBOM KaHATU3AMHU IO METOLY MPEAeIbHbIX
WHTEHCUBHOCTEH  CYMTAIOT, 4YTO  MPOAODKUTENIBHOCTH  JOXKIAA  JIOJDKHA
COOTBETCTBOBATh BPEMEHH MPOTEKAHUS BOJIbI OT HauboJiee y1aJeHHON TOYKU CEeTH 10
pacuetHoro ceueHus. (CrenoBaTeNbHO, KaXAbId y4acCTOK JOXKAECBOM  CETH
PacCUMTHIBAETCS HA JIOK/Ib COOTBETCTBYIOIIEH HHTEHCUBHOCTH.

PacueTHast npo0JKUTENBHOCTD JTOK/ISl BKIIOYAET:

a) BpeMs TOBEPXHOCTHON KOHLEHTpALUU AOKIA £y, BpEMs, HEOOXOAUMOE TSt

noOeraHus MEepPBbIX MOTOKOB BOBI OT HAaUOOJIEE yIaJeHHON TPaHuUIIbl yYacTKa

710 YJIMYHOTO JOTKa (MPUHUMAETCA B MpeJenax oT 3 A0 7 MUH);

0) BpeMsi IPOTEKaHUsl BOJBI MO YJIUYHOMY JIOTKY #, O Hayaja pacyeTHOro

y4acTka (OpUEHTUPOBOYHO 2...3 MHH);

B) BpeMsl MPOTEKAaHUs BOJBI IO JI0XKIEBOW CETH OT BEPXOBOW TOYKH MO

pacyeTHOro cedeHus f.(onpenensiercs UCXOAs W3 JUIMHBI CETH U CKOPOCTH

TE€UYEHUS BOJAbI HA PACUETHBIX YUaCTKaX).

CyMMapHOe BpeMs IPOTEKAHMSI BOJIbI 10 PACUETHOI'O CEYEHUSI COCTABUT:

=ty =t 1T T

B cTapbix ropojax ucnosb3oBanach oOLeCIIaBHAs cUcTeMa KaHanu3auu. B
nepuoJi OOJBIIUX JOXKACH JOXKIAEBbIe BOABI B CMECH CO CTOYHBIMH TOPOJCKUMHU
BOJAMH COpachIBAIOTCS B BOJOEM Y€pe3 CHEUAIbHBIE KAMEPBI-TMBHECITYCKH, OTKY1a
[0 JMBHEOTBOJAM OHM ITOCTYNAOT B BOAOEM. [ 3TOro B KaMepe JMBHECITyCKa
yCTpauBarOT BOJAOCIUB (puc.28).

OOmecruiaBHyl0  KaHaJU3alMOHHYIO CETh PACCUMUTHIBAIOT Ha IOJIHOE

3aMoJHEHUE MPU MPOMYCKe 00IIETro (CYMMAapHOT0) pacxo/1a CTOYHBIX BO/I.

Q06w; = Q6bzm + anom + Qa ’



rae Q5b,m — pacxoj OBITOBBIX CTOKOB,
an(m - pacxoJ MPOU3BOICTBEHHBIX CTOKOB,

Qa - pacxona 40KICBbIX CTOKOB.

Qoﬁm b Qmaxc. cm.
— J

— T
R

l Qcﬁp

Pucynok 28 — Cxema paszesieHus IOTOKOB B JIUBHECITYCKE

Cetn momypasie/ibHOM CHCTEMbl KaHAIM3alUKM (KpoMe MepeXBaThIBAIOIIETO
0OIIECIIIIaBHOTO KOJUIEKTOPA) PACCUYUTHIBAIOTCS aHAJIOTUYHO OBITOBBIM M JIOXKJICBBIM
CETAM IIOJIHOM Pa3/eIbHOM CUCTEMBI.

IIpeneneuplii  pacxox  HOXKAEBBIX BOX  Qupep, TOCTYNAIOMIMX  YEPE3
pa3zenuTeNbHble KaMephl B 00IIECINIABHON KOJUIEKTOP, OMPENEIeTCs TaK e, Kak U
B obOmiecruiaBHoM kaHanu3amnuu npu P=0,05...0,1 roxa.

Pacxon Q.gp, COpacbIBacMBIN B BOJOEM, COCTABIIAET:

QC5p = Q() — ane() ’

rae Qa — pacxo/l JOKIEBBIX BOJI nepen kamepoit (npu Py,>0,33rona),
anea — MpeneNbHbIN pacxon A0k aeBbix Boj (ipu P,=0,05...0,1roqa).

OOmecryiaBHOW ~ KOJJIEKTOP — MOJypa3[eibHOM CHUCTEMBbl  KaHAJIM3AIuU
PAcCUUTHIBAECTCS HA MPOMYCK OBITOBBIX, TPOU3BOACTBEHHBIX U MPEIETBLHOTO pacxoa
JOXKAEBBIX BOJ IPU MOJHOM 3anojHeHuu Tpy6onposoaa (h/D=1) u mpoBepsieTcs Ha

IMPOITYCK pacxoJa B CYXYIO IIoroay € HE3aUJINBAOIMUMU CKOPOCTAMMU.



Tema 2.3 YCTpoHCTBO KaHAU3AIIMOHHOW CETH
Y COOPYKCHUS HA HEU

1. TpyOsl 1 UX COETUHEHUS.
2. Kousoausl Ha ceTu.

3. Hdrokepbl U IEpeXoabl HA CETH.

TpyObl, mpuMeHsieMble ISl MPOKJIAIKH KaHAJIM3AaIMOHHBIX CETeH JOJIKHBI
OBITh BOJIOHENIPOHUIIAEMBIMU, TMPOYHBIMA M JOJTOBEUHBIMH, YCTOWYHUBBIMU TIO
OTHOUIECHUIO K KOPPO3UU M TEMIEPATYPHOMY BIMSHHUIO. OTHUM TpeOOBaHUSIM B
OCHOBHOM  OTBEYAlOT  KEpPaMHUYECKHE, OCTOHHBIC,  JKEJICe300C€TOHHEIE U
acOECTOIEMEHTHBIE TPYOBI.

Kepamuueckue mpyowst nzroraBnupatorcsi B coorBerctBun ¢ I'OCT 286-82
muamerpoM  150...600 mm. [Ing  CTOKOB  NPOMBILUIEHHBIX — NPEANPUATUN
MPUMEHSIOTCS] KEPAMUYECKUE KUCIOTOYIOPHBIE TPYOBI.

Kenezobemonnwie 6e3nanopnvie mpyowst nsrorasnupatorcs mo 'OCT 6282-
88 nuamerpom 400...2400 MM HOpMaIBHON U MOBBILIEHHOW MTPOYHOCTH; HemoHHblEe
oesnanopnwle 2nadkue mpyodoer nsrotaBnuBaroT auamerpom 100...1000 mm mno
I'OCT 20054-82.

Acbecmouemenmusvle  mpyost i1 O€3HANOPHBIX  TPyOOIPOBOIOB
m3rotasimBarorcss no ['OCT 1839-80 muamerpom 100...400 mm ¢ rioagkumu
KOHIIaMH, JUTHHOM 3 11 4 M.

Ctbiku  TpyO  JOMKHBI  OBITh  MPOYHBIMU,  BOJIOHENPOHHUIIAEMBIMH,
AIACTUYHBIMU U YCTOMUYUBBIMU IPOTUB KOPPO3UU U TEMIEPATYPHBIX BIUSHUM.

CTBIKM pacTpyOHBIX COCIMHCHHMM 3aJeibIBaloT acgaabTOBOH MAaCTHKOM,
acOecToLeMEeHTOM U 1ieMeHTOM. DasblieBble COeAMHEHUS 3a/I€IbIBAIOT MACTUKON WIIH
LIEMEHTOM. beronnsle TpyOBbI COEIUHSIOT OETOHHBIMU My(pTamu,
acOeCTOLIEMEHTHbIE— aCOECTOLIEMEHTHBIMU, C YIUIOTHEHUSIMA Ha 3JIaCTHYHBIX
PE3UHOBBIX KOJIBIIAX.

Kpome TpyOOmpoBOJOB B cHCTEMax KaHAIHM3AlMKA HMCIOJB3YIOTCS KaHaJbl

Wampoeo20,080U0AIbHO20, NPAMOY20TIbHO20 U MpaneyeuoaibHo2o cedenus (puc.29).
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Pucynoxk 29 — Buapl kaHAJIOB AJ1s1 CUCTEM BOJIOOTBEACHUS

Jns  wabmiopenuss 3a paboOTOMl  ceTu, Uil TPOYUCTKH, TMPOMBIBKH
TpyOOTIPOBOJIOB, JIMKBUIAIIMHM BO3MOXHBIX 3aCOpPOB, a TaKXKe UII MPUEMKH
JOKJIEBBIX, TaJIbIX BOJ W TPUCOCAMHEHUN JPYTUX YYaCTKOB U BBIITYCKOB
KaHAJIM3AllMIOHHOM CETU MCMOJB3YIOTCS KOJOAUbI. OHU OBIBAIOT JIUHELHbIMU,
HOBOPOMHBIMU, V3108bIMU U nepenaoHbiMu. JIMHeHHbIe KOOIl yCTaHABIMBAIOTCS
Ha MPAMBIX y4acTKax CeTH Ha paccTosiHuax oT S0 m g0 250 M B 3aBUCHUMOCTU OT
muametpa. [lo Gopme B miuaHe KOJOAIBI OBIBAIOT KPYTIBIMH M TPSIMOYTOJBHBIMHU.
Kpyribie cMOTpoOBBIE KOJOAIBI YCTpauBalOTCs Ha TPyOONMpOBOJAX TUAMETPOM [0
600MM 1 umeroT nTuameTp padodeit yactu 1 m.

OHU W3TOTaBIWBAIOTCS U3 JKEIE300CTOHHBIX CTAHJAAPTHBIX 3JIEMEHTOB
(xoJrerr) 3aBOJICKOTO M3TOTOBJICHUS. BHYTpH KaHAIM3AIMOHHBIX KOJIOAIIECB JKUIKOCTh
TEYET MO OTKPBITBIM JIOTKaM nonykpyenoeo cedenus (puc.30). IlpsmoyronbHbie
CMOTPOBBIE KOJIOJIIIBI, yCTaHABIMBaeMble Ha TpyOompoBojax auamerpoMm 700 MM u
0onee, UMEIOT BHYTpeHHHUE pa3Mmepbl: B JnHy Ha 0,4 M u mupuny Ha 0,5 m
OOJBITYI0 BHYTPEHHETO AWaMeTpa TPYObl WM IMHUPUHBI KOJulekTopa. [loBopoTHBIC
KOJIOMIIIBI YCTPamBaIOTCS Il W3MEHEHHS TPSIMOYTOJIBHOTO JBW)XCHHS CTOKOB.

Y3710BbIC KOJTOALIBI 00ecIeunBaroOT COCIMHCHUS B y3JaX.
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Pucynoxk 30 — CMoTpoBO# K0JIOJIE1]



Ilepenagubie xkoaoaubl (puc.31) ycTpauBarOT B MECTax NPUCOCAUHEHUS K
KOJUIEKTOpaM TPUTOKOB C MEHbIeH TiyOuHou 3anmokeHus. X Taxxke ycTpamBaroT
TOTJa, Korga HEoOXOJAMMO CHHU3UTh CKOPOCTh IOTOKa H3-3a OOJIBLIOTO YKJIOHA
mectHocTu. Ha TpyGax amamerpom no 500 mm mepemnajasl MOTYT yCTpauBaThCs B
BUJIC BEPTUKAIBHOW TPYObl CHApY>KW KOJIOALA WK C BHYTPEHHUM BEPTHKAIbHBIM
npsMOYTOJIbHBIM KaHanoM. [lepemanbl Ha TpyOompoBogax auamerpom 600 MM u
0ojiee ycTpamBarmOT B BHJE BOJOCIMBOB MPAKTUYECKOTO Mpoduis ¢ BOA0OOSMHU, B

BUJC IIAXTHBIX IICPCIIa10B, 6BICTpOTOKOB n T.II.
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Pucynoxk 31 — Cxembl nepenaaHbiX KOJIO/IEB U MEPEnagoB

Jns  TpaHCHIOPTUPOBAaHUS CTOYHBIX BOJ YEpE3 PEKU, OBparu MW IIpU
MEPECCUCHNN KAHAIM3AIMOHHOW CETH C TMOJ3EMHBIMU COOPYKEHUSIMHU CITyXKaT
CIielIMAJIbHBIE YCTPOHCTBA — AHOKePHI (prc.32). J[tokep COCTOUT U3 BXOAHOUN KaMephl,
JUHUN Arokepa (TpyOoIrpoBOI0B) U BRIXOAHOM KaMepBhI.

Jrokepsl pabOTarOT MOJHBIM ceueHUueM. CTOYHBIE BOJIBI B HUX JBUKYTCS MO
JABJICHUEM CTOJIOA YKUJKOCTH, OOYCIOBIIEHHBIM Pa3HOCTHIO YPOBHEH BO BXOJHOU H
BBIXOJHOM Kamepax mwokepa (H=Z;-Z,), paBHOW CyMMapHbIM IOTEpsSM Hamopa B

JIFOKepe
H = haﬂ + h M-
JI1oKephl yCTpaWBalOT W3 CTAJIBHBIX TPyO, peke W3 UyryHHBIX. Kameps

JIIOKEpa yCTPAMBAIOT U3 COOPHOTO kKeIe300eToHa.



Cxema rokepa BBITISIUT TaK:
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1 — xamepa BxoHasl,
2 — KaMepa BbIXO/Hasl,
3 — ctanbHOU TPyOONPOBOI.

Pucynok 32 — Cxema nrokepa

ITox xene3HbIMH M LIOCCEMHBIMM JOPOraMH B 3aBUCHUMOCTH OT JUaMETpa
KaHAIM3AIUOHHOIO KOJUIEKTOPA COOPYIKAKOTCA IEPEXOAbl U3 CTaJbHBIX, YYT'YHHBIX
WJIN KeJe300eTOHHBIX TpyO. KOHCTpYKIIMS TaKUX MEepex00B aHAJIOTUYHA Mepexoaam
BOJIOIIPOBO/IHBIX JIMHHM.

JIng crycka CTOYHBIX BOJ B BOJOEMBI YCTPAMBAKOTCS BBITYCKH, KOTOPHIC
MOT'YT OBITH COCPEJOTOUYECHHBIMU M pacceuBaronuMu. [locnennue ycrpauBaroTcs ¢
1eapi0 0osee 3¢ (HEeKTUBHOTO CMEIICHUS CTOYHBIX BOJI C BOJIOM BojoeMa. J(oxaeBbie
BOJbI M BOJBI OT JMBHEOTBOJIOB OOIIECIJIABHOW KaHAJIW3allMW BBITYCKAIOT uepes
COCPE/IOTOYEHHBIE BBIMYCKHM OeperoBoro tuma. Bo Bcex ke Apyrux ciydasx
OTOJIOBOK BBIITYCKa BBIHOCST Ha HEKOTOPOE PacCTOSTHHUE OT Oepera.

KanamuzanmonHas CETh BEHTUJIUPYETCS yepes BHYTPUJOMOBBIEC
KaHAJM3alHUOHHBIE CETH M BBITSHKKH CTOSKOB BBIIIE KPBIIM 30aHUN. BBITSKHBIC
YCTPOMCTBA TMPEAYyCMATPUBAIOTCS TAaKKE€ BO BXOJHBIX KaMmepax [IOKEpOB, Ha
nepenagax. Ilpy HEOOXOAMMOCTH YCTpaMBaeTCS MCKYCCTBEHHAasi BBITSKHAS

BCHTHUJIALINA.



Yacte 3. TenmiocHaokeHue

Tema 3.1 OO01Hie CBEAECHUE O TEIUIOCHAOKEHUH

CucTtembl U CXEMbI TEIJIOCHA0XKEHHUS.
Krnaccudukanus cucteM HEHTPaTbHOTO TEIJIOCHA0KEHHUS.
TeroBble MyHKTHI.

TemoBble ceTw.

A

Tpe6OBaHHH K Ka4CCTBY BOJbI B CUCTECMAX TETJIOCHAOKECHUS.

TermnocHa0GxeHNE — KOMIUIEKC HHKEHEPHBIX COOPYKEHUM, MpeAHa3HaYECHHBIX

JUTSE CHAOXKEHMSI TETUIOM JKWJIBIX, OOIECTBEHHBIX W MPOMBINUICHHBIX 3IaHUA H

COOPY)KEHHM C TIeNbI0 OO0ECIEYCHHS] KOMMYHAJIBHO-OBITOBBIX TOTPEOHOCTEMH

(oTOmIEHUE, BEHTWIALHMS, TOpsSYee BOJOCHAOKEHHE) M TEXHOJOTHUYECKHX HYXK]I

noTpeouTenei.

B 3aBucuMOCTH OT MecTa MPUTOTOBJICHUS TEIUIA Pa3InyaloT:

— wMecTHoe TerocHaoxkenue (MT),

— 1eHTpanu3zoBaHHoe TeriocHabxenue (L[T).

B cucremax MT npurorosiieHue Temnsa OCyIIECTBISETCS HEMOCPEICTBEHHO Y
nOTpeOUTENS.

B cucremax LT npuroroBieHue Teria OCYUIECTBISETCA LUEHTPAIM30BAHHO

JUISl 3HAUUTENIBHOM TpyNITbl MoTpeOuTesnei (31aHuit, 00beKTOB U T.I1.).

[lenTpann3oBaHHOE TeIJIOCHAOXXKEeHHE MO0 cpaBHeHUI0O ¢ MT wumeer psn

IPEUMYIIECTB:

— 3HAYMTENbHOE CHIKEHWE PAcXo/ia TOIJIMBA M AKCIUTYyaTallMOHHBIX 3aTpaT 3a CUeT
aBTOMATHU3AIMH KOTEJIBHBIX YCTAaHOBOK U ToBbImeHus ux KI1/I,

— YMEHBIICHUS CTENCHHW 3arps3HEHUs BO3AYNIHOTO OaceiiHa W yIIyYIICHUS
CAaHUTAPHOTO COCTOSIHHMSI HACEJCHHBIX IYHKTOB Onarogaps MNPUMEHEHUIO
COBPEMCHHBIX YCTPOMCTB MO OYHCTKE JBIMOBBIX Ta30B,

—  BO3MOXXHOCTH MCIIOJIb30BaHMSI HU3KOCOPTHBIX BHJIOB TOTUIHBA,

— CHHXXEHHE CTOMMOCTH CTPOUTENBCTBA COOPYKEHUM,



—  COKpaIlCHHE IUIOIIAICH, 3aHSIThIX MECTHBIMH KOTEJILHBIMU U CKJIaJaMH TOTLINBA,
— YMEHBIIEHUE IT0KaPHOU OIACHOCTH.

B HekoTOpeIXx KOHKpeTHBIX ciydasx MT wMoryr oka3atbes Ooiiee
TEXHOJIOTUYHBIMU W SKOHOMUYHBIMH, HANPUMEP, B CHCTEMaX C HCIIOJIb30BAHHEM
MECTHBIX JJICKTPOHAIPEeBATEIbHBIX YCTPOUCTB (JIEKTPOOTOIICHUE, AJICKTPOHATPEB
BOBI). B »TOM cilydae oTmamaer HEOOXOIWMOCTh B CTPOUTEILCTBE TEILIOTPACC M
CTPOUTENHCTBE Psiia YCTPOUCTB.

Cucrema LT Oonee cnoxnas, yem MT, m BKIIOYaeT HMCTOYHUK TEILIa,
TEIJIOBYIO CETh, TEIJIOBBIC IMMYHKTHI M TETUIOMOTPEOISIONTNE 3TaHMsI, COOPYKCHUS |

IPOMBIIIEHHBIE YCTAaHOBKH (puc.33).

L__—_—

1 — xoTenpHas,

2 — TypOuHa,

3 — 3IIEKTpOTEHEPATOD,

4 — KOHJIEHCaTOD,

5 — KOHJICHCATHBIN HACOC,

6 — pereneparop,

7 — XuMUYecKasi BOJONOATOTOBKA,
8-10 — moTpebuTenu Teria,

11 — 3aABMKKH,

12 — momaroruii TpyOoIIpoBo,
13 — oOpatHbIii TpyOOIIPOBO.



Pucynox 33 — [Ipuanumnuanpaas cxema TerIoQpuKaim
Ucrounnkamu tera npu L[T moryt 6b1Th TermmoanektporenTpanu (TI11), na

KOTOPBIX OCYIIECTBIACTCS KOMOWHHMpOBAaHHAs BBIPAOOTKA JJIEKTPUYECKON W

TEIJIOBOM 2Hepruu (Tersioukaius); KOTeJIbHbIE YCTAaHOBKH OOJBIION MOIIHOCTH,

BbIpa0ATHIBAIONINE TOJIBKO TEIUIOBYIO HHEPIrul0; YCTPOWCTBA ISl YTUIIM3AllUU

TEIUIOBBIX ~ OTXOJOB  MPOMBIIUICHHOCTH;  yCTAHOBKM  JUISI  UCIIOJb30BaHUs

reoTepMalIbHBIX HCTOYHUKOB.

B cucremax MT ucrtouHMkamu Temsa CIy»Kar IE€YM, BOJOTPEWHBIE KOTIIBL,
pa3MyHbIe BOJAOHArPEBATENH, UCTIOIB3YIOMNE U30BITOYHOE TEIUIO MPOMBINIIIEHHBIX
NpEeANPUSATUN, COTHEYHYIO SHEPTHUIO U T.II.

HcTOYHMKOB TeIia Ha TEPPUTOPUU TOPOJA MOXKET ObITh HECKOJIbKO. OHuU
pa3MeIalTCsl Ha TEPPUTOPUU TOPOJIA C YUETOM TaKUX (PaKTOPOB:

— HE JOJKHO OBITh 3aHOCA CEPHUCTHIX JIBIMOBBIX T'a30B U JIETy4YeH 30JbI B JKUJIbIC
30HBI TOPOJIA,

— KeJaTesIbHO UCTOYHHUKH TeIlla pacrnojararh OJukKe K HEHTPY TEIJIOBBIX HAIPy30K
JUIsl YMEHBIICHUSI pajinyca MoJaqyu Tera NoTpeOUuTesm,

— JIOCTaBKa TOIUIMBA JOJOKHA OBITh YJIOOHOM,

— JANTBHOCTH JCHCTBUSA CUCTEM TEIUIOCHAOKEHUS: TIPU COBPEMEHHBIX TEXHHUYECKUX
CpelCTBAaX yJaJeHUE MApOBbIX CHUCTEM OT LEHTPOB MOTPEOJEHUs TEIUIOTHI HE
JOJKHO TpeBbIIaTh 5...6 kM (nipu aasieHuu 1,5...2,0MIla), cuctem ropsuero
BogocHaOxeHust 30...40 kM (HacoCHbIE CTAHLIMU B 3TOM CIIy4yae MPOEKTUPYIOTCS
Ha TOJAIOUIMX M OOpaTHBIX TPyOONpPOBOAAX), CUCTEMbI MOJA4YM TEIUIOTHI OT
paliOHHBIX KOTEIbHBIX — 5...6 KM.

Teronocurenamu B cuctemax LT oOwpiuHO siBIsieTcs meperperas Boja C
remneparypoit 10 200°C u nasnenuem Py<2,5Mmna u nap ¢ remneparypon t<440°C u
nasnenneM P,<6,2Mmna. Ileperperas Boja OOBIYHO CIIy:KUT [UId OOecIedeHus
KOMMYHaJIbHO-OBITOBBIX, a Map — TEXHOJOTMYECKUX HArPy30K.

Hcrnonb3oBaHue TEIUIOTHI B CUCTEMAX TEIUIOCHAOKEHHSI CBSI3AHO C CE€30HAMU
roja. Yacts nmotpedOutesneil TemioThl 3aBUCUT OT KIMMATUYECKUX YCIOBHUM (CUCTEMBI

OTOINICHWA, BCHTWIAIHWN W KOHIWIIMOHHUPOBAHUWA B03z[yxa), a 4aCTb HEC 3aBUCUT



(crcTeMBbl OBITOBOTO TOPSYETO BOJAOCHAOXKEHUS, TEXHOJIOTHIECKOTO MAaPOCHAOKEHUS
U ropsiuero BojocHaOxkeHus). OT mpeobiagaHus T€X WIM UHBIX TEIJIOBBIX MOTOKOB
3aBHCUT BO MHOTOM BBIOOP U CXEM TEIIOCHAOKEHHS.

B HekoTOpBIX cHcTeMax TEIIOCHAOKEHHUS Ha OOIIYI0 TETUIOBYIO CETh MOTYT
paboTaTh HECKOJBKO MCTOYHHMKOB TEIUIA, YTO IIOBBIIIACT HAACKHOCTh PaOOTHI
CHUCTEMBbI, €€ MAaHEBPEHHOCTh M SKOHOMHYHOCTb, HO B HEKOTOPOM CTENECHU
YCIOXKHICT paboTy €€ THAPABIMYECKH, TaK KaK YBEIMYMBACTCS BEPOSTHOCTH
BO3HUKHOBEHUS THAPABINYCCKUX YIAPOB MPU W3MCHCHUH HAMPABIICHUS JBIKCHUS
MIOTOKOB TEIUIOHOCHUTEIS B TPYyOOTIPOBOIaX.

Cucrembl HEHTPAJIM30BAHHOTO TEIJIOCHAOKEeHUsI (I1T)
KJIaCCU(UIUPYIOTCS TI0 HECKOJIBKUM MTPU3HAKAM.

ITo cnocoby npucoeounenus yCTaHOBOK OTOILICHUS CHCTEMBI OBIBAIOT:

— 3aBUCHMEIE,

— He3aBHCHMEIE.

B 3aBucHMMBIX cHCTeMax TEIUIOHOCUTENh TIIOCTyMaeT B OTONMUTEIbHBIC
YCTAHOBKH MOTPEOUTENICH HEMOCPEACTBEHHO U3 TETUIOBOM CETH.

B He3aBUCHMBIX cHCTEMax TEIJIOHOCUTEIh IMOCTYNaeT B MPOMEXKYTOUHBIN
TEIJTIO0OMEHHUK, YCTAaHOBJICHHBIN B TETUIOBOM IYHKTE, I'JIe OH HarpeBaeT BTOPUYHBIN
TEIJTIOHOCUTEN b, KOTOPBIA IIUPKYJIUPYET B MECTHOM YCTAaHOBKE IMMOTPEOUTEIIS.

B He3aBuCHMBIX cHCTeMaxX TEIUIOCHAOKEHHUS CHUCTEMbl MoTpeOuTenei
THAPABIMYECKA H30JIMPOBAHBI OT TEINIOBOM ceTh. Takue CHCTeMbl HaXOIAT
MIPUMEHEHUE TTPEUMYIIIECTBEHHO B KPYIMHBIX TOPOJIaX. ITO CBA3AHO C MOBBIIICHHBIMU
TpEOOBAHUSMU K HAJEKHOCTU MOJOOHBIX CHCTEM, a TAKXKE€ C T€M, UTO JaBJICHUEC B
TEIJIOBOM CETU SBISETCA CIUIIKOM BBICOKUM [IJIsI TOTPEOJISIIONIUX YCTaHOBOK I10
YCIOBUSIM HMX TPOYHOCTH WM HAOOOPOT C TEM, UYTO CTAaTUYECKUE [IaBJICHMUS,
co3/laBacMble B  TCIUIOMOTPEONAIOMMX  yCTaHOBKaX  (BBICOTHBIX  3JaHUSAX),
HEeTMPUEeMJIEMBbI JISl YCJIOBHI pabOThI TEIJIOBOM CETH.

Ilo cnocoby npucoeduneHus yYCmaHOBOK 20pA4UE20 B000CHADIHCEHUA
CHCTEMBI TCIUIOCHAOKEHUS ACIATCS Ha:

— 3aKpPbIThHIC,



— OTKpBITHIE.

B 3akpeITBIX cucTeMax BOJa M3 TEIUIOBOM CETH IMOCTYIAET B
TEMJIO0OMEHHUKH, YCTAaHOBJICHHbIE B TEIUIOBBIX IIYHKTAaX, B KOTOPBIX BOJAA U3
BOJIONPOBOJIa HarpeBaeTca Ao Temmeparypsl 60...70°C u wucnonwszyercss st
ropsiuero BOJAOCHAOKECHUSI.

3aKpbITbIE  CHCTEMBI  TOpPSYEro  BOJAOCHAOXKEHUS  SBJIAIOTCS  Ooliee
OJIarONPUSITHBIMUA C TOYKU 3PEHUS YJIOBIETBOPEHMS Kaue€CTBEHHBIX IOKa3aTesieu
BOJIbl — B HUX UCKIIIOYAETCSI KOPPO3HUsl BHYTPEHHUX MMOBEPXHOCTEN TPyOOIPOBOIOB.

B OTKpBITBIX CHCTEMax TOpS4Yero BOJOCHAOXXEHHUS BOJAA, pacxoyemas
NOTpeOUTEIISIMU, a TakXKe BOJA, TepsAeMas B CETAX B pe3yJbTaTe YTEUKH €€ 4Yepes
HEIUIOTHOCTH,  JOJDKHA  KOMIIEHCUPOBAThCA ~ XMMHYECKHM  MOJATOTOBJIECHHOM
HEKOPPO3MOHHOW JTHA3PUPOBAHHOW BOJOW. ODTO OCYLIECTBISAECTCS HA CTAHIUAX
XUMUYECKON BOJOIMOATOTOBKUA. B TakoM ciydae Boaa OOMKHA COOTBETCTBOBATH
TpeOOBAHUSIM, IPEABSIBISIEMbIM K TUTHEBOU BOJIE.

[To ymcny TpyOOMpOBOIOB, MCIOJNB3YEMbIX I MEPEHOCa TEIJIOHOCHUTEIS,
CUCTEMBI JENATCA HA :

— OJHOTpPYOHBIE,

— JBYXTpyOHBIE,

— MHOTOTpyOHBIE.

O,ZIHOTDV6HBIC CUCTCMBI ITPUMCHAIOTCA B TCX ClIydadaX, KOTJda TCINIOHOCHUTCIIb

MIOJTHOCTBIO MCITOJIB3YETCs MOTPEOUTENIMA U OOpaTHO HE BO3BpaIiaeTcs (Harmpumep,
B MMAPOBBIX cHCTeMax 0e3 BO3BpaTa KOHJIEHCATa WM B OTKPBITHIX CHCTEMAaX rOpsuero
BOJIOCHA0KEHUS, B KOTOPHIX BOJa MOJHOCTHIO pa30upaeTcs MOTPEeOUTEIIMHN ).

B I[BVXTDV6HBIX CHUCTEMAX TCINIOHOCUTCIIb IIOJJTHOCThIO HWJIM YaCTHYHO

BO3BpalIaC€TCA B UCTOYHHUK TCILJIA, I'IC OH ITOAOIPCBACTCA U BOCIIOJIHACTCA.

MHOFOTDV6HBI€ CUCTCMbI YCTPaWBAIOTCA IIpHU HGO6XOI[I/IMOCTI/I BBIACIICHUA

OTIEIbHBIX THUIOB TEIUIOBOM HArpy3kd (HampuMmep, OTIEIbHBIE CHCTEMBI IS
ropsiYero BOJOCHAOXKEHUS M OToIuieHus). llpuMeHeHMe MHOroTpyOHBIX CHCTEM
YIOPOUIAET PETYJIMPOBAHUE OTIyCKa TEIIa, COCOOBI MPUCOEAMHEHUS TOTPEOUTENEH

K TCINIOBBIM CCTAM, a4 TAKIKC UX SKCILTyaTaluio.



ITo Buny renmnonocurens cucremsl LT nensarcs Ha :

— BOJISIHBIC.

— TIapOBBbIE,

[To cnocoOy perynupoBaHusi OTIyCKa TEIJIa B CHUCTEMaX TEIJIOCHAOXKEHUs
(CyTO4HOE, CE30HHOE) pa3InyaOT CUCTEMBI C:

— IEHTPaIbHBIM KaUYE€CTBEHHBIM PETYJIHUPOBAHUEM,

— MECTHBIM KOJIMYECTBEHHBIM PETYJIUPOBAHUEM,

— KauyeCTBEHHO-KOJIUYECTBEHHBIM PETYJIHUPOBAHUEM.

HGHTDEU'II)HOG Ka49CCTBCHHOC PCIYJIHMPOBAHHUC IMOJa4YN TCILIAa OCYIHNCCTBIIACTCA

0 OCHOBHOMY BHJY TEIUIOBOM HAarpy3kMu — OTOIUICHHIO WM TOpsSYEMY
BomocHaOkeHuto. OHO 3aK/IIOYaeTcsi B M3MEHEHUHM TEMIIEpaTypbl TETIOHOCUTEIS,
II0ZABa€MOr0 OT MCTOYHHMKA TEIUIA B TEIJIOBYIO CE€Thb B COOTBETCTBUU C NPHUHSATHIM
TeMIIepaTypHbIM I'pa)uKOM B 3aBUCUMOCTHU OT TEMIIEPATypbl HAPYKHOTO BO31yXa.

MecTHOE KOJMYSCTBEHHOE PEryJMPOBAHUEC MNpOU3BOAUTCA B TCILUIOBBIX

IIyHKTaX. ODTOT BHUJ PEryJUPOBaHUS HAXOAUT LIMPOKOE IMPUMEHEHUE IIPU TOpsUYEM
BOJOCHA0XEHUU M OCYULIECTBIISIETCS, KaK IPaBUIIO, aBTOMATHU4YECKH. B mapoBbIx
CUCTEMax TEIUIOCHAOXKEHHS B OCHOBHOM IPOU3BOJUTCS MECTHOE KOJIMYECTBEHHOE
peryiupoBaHue — JIaBJICHHUE Iapa B UCTOYHUKE TEIUIOCHAOKEHUS MOJAECPKUBACTCS
MOCTOSTHHBIM, @ PACXOJ] €T0 PETYIUPYETCS MOTPEOUTEISIMHU.

HpI/I Ka49CCTBCHHO-KOJINYCCTBCHHOM PCryanpoBaHNHn MMOAACPKHNBACTCA

DKBUBAJICHT pPACX0Ja CETEBOM BOABI M €€ TEMIEPATYypbl B 3aBUCUMOCTH OT
OTHOCUTENBHOM  TEIUIOBOM  HArpy3Kd. 3ajJadeld  peryJaupoBaHUs  SBISAETCS
NOJJIEP’)KAHKUE B OTAIJIMBAEMBIX IIOMELIEHUSAX PACUETHON BHYTPEHHEN TEMIIEpaTyphl.

C TOYKHM 3peHus TUTHEHbl HamboJee MPUEMIIEMBIMU SIBISIOTCS CHUCTEMBI C
BOJSIHBIMU TEIUIOHOCUTEIISIMH.

Bb160p cucTemMbl TEIIOCHA0KEHUSI OCYIIECTBIISIETCS HA OCHOBAaHUU TEXHUKO-
HYKOHOMMYECKUX ITOKA3ATEICH.

Jlia obecrnieueHust ynpaBlIeHUS U KOHTPOJS TEIUIOCHAOKEHUEM OTHAEIbHBIX

YCTaHOBOK, 3JaHUI WJIM CPYIII 3JaHUi yCTpauBaroT TersioBbie MyHKTHI (TII).



Tennoeie nyHkTel (TII) B cucTemMax TemIOCHA0XKEHUSI BBIMOJIHSIOT
cienyromue QyHKINN:

- [PUTOTOBJICHUE TOpsSYEH BOJBI C MapaMeTpaMmH, TPEOYEMBIMHU JJii CaHUTAPHO-
OBITOBBIX W TEXHMUYECKHX HYXJ TMOTpeOUTENel, a TakkKe MOAJISpKaHUS WU
pPEryJIMPOBAaHUS ATUX MApaMETPOB B IPOLIECCE HKCILUTyaTallMM CUCTEM; IIPU 3TOM
MIPOUCXOJIUT HE TOJIbKO M3MEHEHHE MapaMeTpoB, HO B OTIEIBHBIX CIy4asx H
npeoOpa3oBaHUE TETNIOHOCUTEIIS;

- 3alMTa MECTHBIX CHCTEM OT TIOBBIIIEHUS JaBJICHUS M  TEMIIEPATYPHI
TEIJIOHOCUTES,

- TIOCTOSIHHBIA KOHTPOJIb TApaMeTPOB TersioHocuTes (t u P),

- peryJupoBaHHME pacxojia TEIUIOHOCUTENSI U PACHPENCNICHUs] €ro Mo cucTteMam
MOTPEOJICHUS TEIIOTHI,

- Y4YEeT TEIUIOBBIX [TOTOKOB, PACXO/I0B TEIUIOHOCUTENSI U KOHJIEHCATa,

- 3al0JIHCHUE U MOAMUTKA CUCTEM MOTPEOJICHUS TEIIOTHI,

- cOop, oxJIaKeHre, BO3BpAT KOHJEHCATa M KOHTPOJIb €T0 Ka4yecTBa,

- aKKyMYyJUpOBaHHE€ TEIUIOThI C I1IEJIbI0 BBIPABHUBAHUSA CYTOYHBIX KOJIeOAHUI
pacxo/ia TEMIOHOCUTETIS,

- BOJOIOATOTOBKA JUIsl CUCTEM IOPSIYe€ro BOJIOCHAOKEHMS.

B 3aBHCMMOCTH OT Ha3HAUYEHUS TEIJIOBBIE TyHKTHI JACJISTCS HA :

- uHOUBUAyalbHble  TerioBble nyHKThl (MTII), mnpegna3zHaueHHble  ist
MPUCOEANHEHUS] CUCTEM OTOIUICHUS, BEHTUJISALNM, TOPSYErOo BOJAOCHAOXKEHUS U
TEXHOJIOTUYECKUX TEIIOUCIIONB3YIOIINX YCTAHOBOK JIJIsi OJIHOTO 3J]aHUS WUIIU €0
4acTH,

- ueHtpanbHbie TeroBbie MyHKTHI (L[TIT) — ayist 1Byx 1 GoJiee 3qaHUM.

ITo pazmemenuro Ha reHepanibHoM 1uiane TII pensites Ha:

- OTHENBHO CTOSIIHE,

- NPHUCTPOECHHBIE K 3AaHUSM U COOPYKEHUSIM,

- BCTPOCHHBIE B 3[JaHUS U COOPYKEHHUSI.

YerpoiictBo UTII nns xkaxaoro 31aHusi 0053aTesibHO, HE3aBUCUMO OT TOTO,

nmeercs ninm orcyreryer LTI mpu stom B UTII npexycmaTpuBarOTCs TOJIBKO TE



MEpPOTIPUATHS, KOTOPHbIE HEOOXOAWMBI [JIi TPHUCOCAWHEHUS JaHHOTO 3JaHUs |
orcytcTBYrOT B LI TII.

4 OpOMBILUIEHHBIX W CEJNbCKOXO3SMCTBEHHBIX TMPEANPHUATUAN, KOTrJa
TEMJIOCHA0KEHUE OCYIIECTBISETCS OT BHENIHUX HMCTOYHUKOB TEIUIOTHI, a YHCIIO
3manuit 6osee oxuoro, L{TII mpoekTupyrorcs B 00s3aTeabHOM Hopsiake. JJis Kuiabix
U OOIIECTBEHHBIX 3AaHUil HeoOxomumocTh ycTpoicTB L[TII oOocHOBBIBaeTcA
TEXHUKO-3KOHOMUYECKUMU PACUETAMMU.

NcTouHMKM TemIa COEIUHSIOTCA C TEIUIOBBIMA ITyHKTAMHM TEIUIOBBIMU
cersamu. [Io cBOEMy HA3HAUYEHUIO TEIUIOBBIE CETU JETATCS Ha:

- MarucTpajbHbIE,

- pacrnpeaenuTeNbHbIE,

- BHYTPHUKBapTaJIbHBIE.

MarucrpajibHble TEIUIOBBIE CETU COEAUHSAIOT MCTOYHHMKUA TEIJIOTHI C
KPYIHBIMU TEIUVIOBBIMU MOTPEOUTENSIMU U MPEJCTABISIOT COOON y4acTKH, HECYIIUe
OCHOBHYIO TEILUIOBYIO HArpy3Ky.

PacnpenenuresbHble WM MEKKBAPTAJbHBIE CETH TPAHCIOPTUPYIOT
TEIJIOTY OT TEIJIOBBIX MAaruCTPAIbHBIX CeTel K 00BbEKTaM TEIIONOTPEOICHUS.

BHyTpuKkBapTajibHble CETU OTBETBISIIOTCS OT PACHPEACIUTENbHBIX WIIN
HEMOCPEJACTBEHHO OT MAarucCTpajbHBIX TEIUIOBBIX ceTel W 3akaHumBaercs B TII
norpebuteneit TeroTel. OHU HECYT TOJBKO TY TEIIOBYIO HArPY3Ky, KOTOPYIO UMEET
ATOT NOTPEOUTEIb TETIOTHI.

MaructpanbsHble TeraoBblie ceTu (puc.34) no koHpUrypamuu JeisTcs Ha:

- TYIHKOBBHIE,

- KOJIbLICBBIE.

OO0masi TPOTSHKEHHOCTh MAruCTPaTbHBIX TYMUKOBBIX CETEH 3HAYMTEIIHHO
MEHBIIIE KOJIBLEBBIX, HO 3aTO HAJEKHOCTb KOJIBIIEBBIX CETEW 3HAUYUTEJIBHO BBILIE,
YeM TYNHUKOBBIX. B KOJBIEBBIX CETAX Jierye W OBICTPEE BBIPABHUBAIOTCA IMOTEPHU
JABJICHUS, BOSHUKAIOIINE TIPU PA3HON HArpy3Ke CHCTEM TETUIOCHAOKEHHS, 0COOEHHO

B ICpHUOa aBapHﬁHBIX OTKJIFOYCHUM OTACJIBbHBIX YYaCTKOB.
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] — UICTOYHMK TETJIOTHI,

2 — MarucTpanu,

3 — pacnpeaenuTeIbHbIE TEIIOBBIE CETH,
4 — BHYTPUKBAPTAJIbHBIC TEILJIOBHIE CETH.

Pucynok 34 — Tennossie ceTn

[Ipu TpaccupoBKe TEIJIOBBIX CeTed HEOOXOAUMO BBHITIOJIHEHUE CIICTYIOITNX

YCIIOBUU:

MarucTpajbHbIE CETH CIeAyeT TMPOKIAAbBaTh BOJW3M TIICHTPA TEIUIOBBIX
Harpy3ox,

TPacChl JOJKHBI IMETh KpaTUYalIliie PacCTOSTHHSI,

TETJIOBBIE CETH HE CJIEIYET MPOKIAAbIBaTh B TPYHTAX B 3aTOIUIIEMBIX paiioHaX
TOPOJIOB M MTPOMBIIIJICHHBIX MPEATPUSATHH,

HaMEYEHHBIC TPACCHI HE JOJDKHBI MEIIAaTh TPAHCIIOPTY,

TpPacCHUpOBKa CHUCTEM TEIUIOCHA0XKEHUsI JODKHA obOecrneunBaTh yA0OCTBAa TPH
IIPOBEICHUH PEMOHTHBIX paloT,

MOJ3EMHYI0 TIPOKJIAKYy TEIUIOBBIX CETe He CcleAyeT HaMedyaThb BIOJIb
ANIEKTPU(UIIMPOBAHHBIX JKEJIE3HOJOPOKHBIX U TPAMBAWHBIX ITyTeH BO n30ekaHUEe
AIIEKTPOKOPPO3UH METATNINIECKUX TPYOOIPOBOIOB,

B BEYHOMEP3JIBIX U COJIOHYAKOBBIX IPYHTAX MPOKJIAJKA TETUIOBBIX CETEH TOJKHA
OBITh TOJIHKO Ha3eMHOM,

BbIOpaHHast Tpacca JOJKHA ObITh HanboJee HaJe)KHONH M SKOHOMHYHOM.




Cpoku 3KcIUTyaTallu M HaJIe)KHOCTh CUCTEM TEIUIOCHAOKEHUSI B OOJbIION
CTENIEHH  3aBUCAT OT TOATOTOBKM  BOJAbl. (OCHOBHBIMM  IOKa3aTeNIIMH,
XapaKTEePU3YIOIIUMU KauyeCTBO BOJbI, SIBJISIETCA COJIEP)KAHUE B3BELICHHBIX BEIIECTB,
IBETHOCTb, CYXOH OCTaTOK, JKECTKOCTb, HaJIMYHE pPACTBOPEHHBIX Ta30B, pH,
OKHUCIISIEMOCTb, CTAOUIBHOCTD U JIP.

CopnepxaHrue B BOJE B3BELICHHBIX BELIECTB, COJEHl BPEMEHHOH »KECTKOCTU
Ca(HCO3),, Mg(HCO3); u 1BETHOCTh BOJIBI CIOCOOCTBYIOT OOpa30BaHUIO
OTJIO)KEHUM Ha TMOBEPXHOCTU TPYOONpoBOAOB. OTIOXKEHHS OT COJEH MOCTOSTHHOM
xectkoctu CaSO,4, MgSO,, CaCl, MgCl, Ca(NO3),, Mg(NO3), u Ap. BO3MOXKHBI
Ipy BBICOKUX Temieparypax Boabl. Hammuue CO,, O,, NH;, H,S u ap., Huzkoe
3HaueHue pH Boabl CrOCOOCTBYET BO3HUKHOBEHHMIO KOPPO3UHHBIX TMpoiieccoB. B
TaKMX CIydasx BOJa, MPOTEKaromas 1o TpyoomnpoBoaam, mpruodpeTaeT KOPUIHEBBIH
OTTEHOK.

Jns ynaneHus IIBETHOCTH M B3BEIICHHBIX BELIECTB U3 BOJbI MPUMEHSIETCS
ocBeTJieHHe U o0ecuBeunBaHue. [ ynaleHus: coyieil )KECTKOCTU — yMATYeHHe,
JUIS yJAJIeHUs] IPYTUX coJied — o0eccoIMBanme, JIJIsl yIaJieHus Ta30B — Aea’palus.

B mocnennue roasl uisi IpeAOTBpaIieHus: 00pa30BaHUs HAKUIN UCTIOIb3YIOT
MarHuTHy10 00paboTKy BoJbl. Takas 00paboTKa MOXKET MCIIOJIH30BAThCS TP OOIICH
KECTKOCTU BOJBI HEe Oosiee 10 Mr-okB/a U KapOOHATOM KEeCTKOCTU Ooisiee 4 Mr-3KB/JI.
HampsikeHHOCTh MarHUTHOTO TOJIE B pabodyeM 3a30pe MarHUTHOTO amrmapara He
JOJKHA MPEBBIIIAThH 159x10°A/m.

B OTKpBITBIX M 3aKpBITBIX CHCTEMAaX TEIUIOCHAOKEHUSI PEKOMEHIyeTCs
MCIIOJIb30BaTh MUTHEBYIO BOAy, cOOTBETCTBYIOMIYI0 ['OCT 2874-82, moaBepruyTyto
BAaKyyMHOM Jea’panuu il yaanenus ra3oB U B [ ouepeas O, u CO,. IIpu Hannuuu B
TII mapa BMECTO BaKyyMHOU Ji€a’palvu MPeayCMaTPUBAETCA Aeadpalns IapoM Ipu
aTMOC(EpHOM  JaBICHUU C  OOsA3aTENHbHOM  YCTAHOBKOW  OXJIaJAHWTENeH
Jea’dpUpOBAHHON BOJABL. B 3aKpBITHIX cHCTeMaxX TEIJIOCHAOXKEHUS TMpU HaJTUYHU
TEPMUYECKOH JIea’spaluu A0MYyCKAETCS UCTIOIb30BaTh TEXHUUYECKYIO BOAY.

Bri6op cmocob6a o00paboOTKM BOJBI ISl IIEHTPAJTU30BAHHOTO TOPSYETO

BOI[OCHa6>K€HI/IH B 3aKpPBITBIX CHCTCMaAX TEIJIOCHAOKEHUS MOYET OBITh I[MPpUHAT 110



CHulTI 2.04.07-86. Ucnonib3oBaHue AJisl TOPSAYETO BOJOCHAOKEHUS UCXOTHOU BOJBI C
okucisieMocTbio 6onee 6 mr O, He gomyckaerca. Eciau opransl 31paBoOXpaHEHUs
JOMYCKAIOT IIBETHOCTh MCXOJHON BOABI A0 35°, OKUCIISIEMOCTHh BOJBI MOXKET OBIThH
ooitee 6 mr O,.

Ecnu B ucxomHoW Bojie KOHIEHTpauus cBOOOgHON yriaekucnotrsl (CO,)
npeBeimaer 10 wMr/m, TO BOAy TMOCIEe BaKyyMHOHW jaea’palid HEOOXOIMMO
MO/IIIETIaYNBaTh.

PearenTel m MaTepwasibl, TpUMEHSEMbIC IJIT OOpabOTKH BOJBI, UMEIOIINE
HEMOCPE/ICTBCHHBI KOHTAaKT C BOJONM M TOCTYMAIOIINE B CHUCTEMY TOPSUETO
BOJOCHA0XEHUSA, JOJDKHBI OBITH pa3penieHbl OpraHaMy 3JpPaBOOXPAHEHUs IS

HCIIOJIb30BaHUA B ITPAKTHUKEC XO035IMICTBEHHO-IIUTHEBOTO BOI[OCH&6)KCHI/I$I.



Tema 3.2 PacyeT TEILIOBBIX CETEH

1. OcobeHHOCTH TEMIOBOr0 pacyeTa.

2. OcobeHHOCTH IuaApaBJIIMYCCKOIO pacucTa TCIIJIOBBIX ceTel.

Cucrema TemiaoCHaOXKEHUS JOJKHA PACCUUTHIBATHCS HA OTITYCK CYMMAapHOTO
MaKCHUMAJIbHOTO TEIUIOBOTO MOTOKA M3 TEIUIOBBIX CETEM C Y4eTOM HECOBIAJICHUS
MaKCUMYMOB Y OTJI€JIbHBIX TOTPEOUTENCH.

MakcuMalnbHble TEIJIOBBbIE MOTOKM Ha OTOIUICHHE, BEHTUJIALIMIO, Topsuee
BOJOCHA0XEHUE, TEXHOJOTUYECKHE TPOLECCHl MPOMBIIUICHHBIX —MPEANPUSITHIA
OPUHUMAIOTCA TPU NPOEKTHUPOBAHUU TEIUIOBBIX CETe MO COOTBETCTBYIOIIUM
npoektaMm. [Ipyu OTCYTCTBUM NMPOEKTOB TEIJIOBBIE MOTOKH MOTYT OBITh ONpEJIEeICHbI
no pexkomengauusam CHull 2.04.07-86 (TemioBbie ceTH) HUKENPUBEICHHBIMU
crocobamu:

a) JlJisi IpOMBILIJIEHHBIX TPEANPUATUNA — MO0 YKPYIMHEHHBIM BEIOMCTBEHHBIM

HOpPMaM, YTBEP)KJICHHBIM B YCTAaHOBJIICHHOM IMOpSJIKE, JTUOO IO IpoMepam

aHAJIOTUYHBIX MPEATNPUSITHH.

06) [ns KuibIXx paiioHOB TOPOJOB M JIPYTUX HACEJICHHBIX ITyHKTOB

MaKCHUMAaJIbHbIE TEIJIOBBIE TMOTOKM B BT ompenensioTcs Mo ClaeayroluM

bopmynam:

1) Ha oromsienne )uabIX U OOIIECTBEHHBIX 3IaHUIN

Q/o.max. — 40 A (1 +k1) .

2) Ha BeHTUIIAIMIO OOIIIECTBEHHBIX 3IaHUI

Q/v.max. = k] k2 qo 4.

3) Ha ropsiuee BogocHaOKeHHUE KUIIBIX U OOIIECTBEHHBIX 3/ITaHUM

Q/h.max. = 2:4 Q/hm .

rae {J o max. — CyYMMapHbIii MaKCUMAJIbHBIN TEMJIOBOM MOTOK HA OTOIUICHUE
KUJIBIX U OOIIECTBEHHBIX 3/IaHUH TIpH ty, BT;

do - YKPYUHEHHBIH II0Ka3aTejlb MAaKCUMaJIbHOIO TEIJIOBOIO IIOTOKA Ha
. 2 . 2
OTOIUJICHUE JKWJIBIX 3Manuii Ha 1 M~ 00miei momanu (65...271 Br/mY);

)
A - 061uas mwiomae KUsx 3JaHu, M~



k; - xo>(pQUIUUEHT, yUMTHIBAIOUIMII TEIIOBOH IIOTOK HA OTOIUICHHUE
OOLIECTBEHHbIX  3JaHU, KOTOPHIM MNpU OTCYTCTBUHM JAHHBIX
npuHUMaeTcs paBHbIM 0,25;

Q/ v.max. - MAaKCUMAJIbHBIN TEIUIOBOM IMOTOK Ha BEHTHIISAIIUIO OOIIECTBEHHBIX
30aHuM TIpH ty, BT;

k2 - K03 (HUIMEHT, YYWUTHIBAIONIUN TEIJIOBOM TOTOK HAa BEHTHJISAIIUIO
OOIIECTBEHHBIX  37aHWI, KOTOPHIM TMpPU OTCYTCTBUHM JTAHHBIX
npuHuMaercs B npeaenax 0,4...0,6;

Q/ h.max. - MAKCUMAaJIbHBIN TEIJIOBOM MOTOK HA ropsiiee BOJAOCHAOKEHHE NSt
KUJIBIX W OOIIECTBEHHBIX 3JaHUM B CYTKH HaWOOJIBIIETO
BofonoTpedaeHus, BT;

Q/ hm - CPEOHUHN TEIUIOBOM IMOTOK Ha TOpsuyee BOJOCHAOKEHHE B CYTKH 3a
HEJICJI0 B OTONUTEIBHBIA TEPHOJ Ui JKHIIBIX W OOIECCTBEHHBIX
3panui, BT:

thZQhM,

TI€ (- YKPYIHEHHBIN [T0Ka3aTelb CPEJAHEro TEIJIOBOrO IOTOKA Ha ropsiuee
BOJIOCHAOXKeHUE Ha OAHOTO YenoBeka (247...407 Br/gen);

m - KOJINYECTBO YEJIOBEK.

[lotepu TemnoTel B  TEIUIOBBIX CETSAX YYUTBIBAKOTCA IO HOpMaMm
IPOEKTUPOBAHUS UCTOUYHUKOB TEIIOTHI.

Ha ocHOBe TEIUIOBBIX HAarpy3o0K HIpPOU3BOJUTCS THAPABINYECKHA pacyer
TEIUIOBBIX ceTeil. OH MPOU3BOAUTCS IS

- ONpEJeIIEHUs PACX0I0B TEIJIOHOCUTENIS 110 KaKJOMY YYacTKy CETH,

- BbIOOpa JUaMETPOB TPYOOIPOBOAOB Il OT/IEIbHBIX YUaCTKOB,

- ONpeJeNIeHUsl NEPEenajoB JaBICHUs TEIJIOHOCUTENS IO KaKIOMY Y4YacTKy

IpHU U3BECTHBIX JUAMETpax TPyO M pacxoAax TEIUIOHOCUTENS Ha KaKIOM
Y4acTKe, a TaKXKe IMepenaje NaBjICHUs B HAYAJbHOM M KOHEYHOW TOYKAX
BBIOpPAHHOM CETH.

[Ipy BBINOJHEHWH THUIAPABIMYECKOrO pacuera TEIJIOBBIX CETeH C LENbI0
onpejeseHus] JAUaMETpOB TPyOONPOBOAOB MCXOJAT W3 TpajudeHTa JaBJIECHUS U
pacxosa TEIUIOHOCUTENS Ha KaKJIOM y4acTKe.

Benmnuunna rpagueHTa  JaBIEHMS  3aBHUCUT OT CKOPOCTH  JBHYKEHUS
TEIUIOHOCUTENS, JUamMeTpa M  LIEpOXOBATOCTH BHYTPEHHUX  IOBEPXHOCTEM

TpyOonpoBooB. Hanbosiee 3KOHOMUYHBIM IPaJAUEHT AaBieHUsl OyAEeT B TOM CiIyYae,



korma mpuBeneHHbie 3arparhl (ID), cocTaBieHHBIE W3 3aTpaT Ha TEPEKAYNBAHHC
terionocutens (C»), 3aTpar, cBA3aHHBIX ¢ MOTepsMu TerioThl (Cry), ¥ 3aTpaT Ha
ctpoutenbcTtBO  (Ktc) u  oxcmnyatanuio temioBod cetu (Cre), OyayT

MUHUMAaJIbHBIMH, T.€.
H:C3 +CTH+Cfc+EK[C ZMin,
rae F — ko> dumment okymaemocTy.

CVMMaDHbIG IMOTCPH AABJICHHA HA YUYACTKC OIIPCACIIAIOTCA 110 (I)OpMYJIel

2 2
AP = AP, + AP, = Ax' xV°P + 3V P
d~ 2 2

rne AP; — norepu napnenns na tpenue (1o muHe),
AP,, — noTepn naBieHus Ha MECTHBIE COIIPOTHBIICHNS,

A - KO3 bULHIEHT TPEeHNs, 3aBUCALINIA OT PSKUMA ABHKEHHS KUIKOCTH H
kor(duIIeHTa SKBUBAJIEHTHOM 11IEPOXOBATOCTH TPYOOIPOBOA,

[ - nmaa y4yacTKa TEIUIOBOM CETH, M;

d - BHYTPEHHUM TUaMETp TPyOONpoBOJIa, M;
V - CKOPOCTb JBMKECHUS TEIIJIOHOCUTES, M/C;
/0 - IULIOTHOCTH TEIIJIOHOCUTEILA, KI/M;

Zf - cyMMa KO3 (PUITMEHTOB MECTHBIX CONPOTUBIICHUH yJacTKa.



Tema 3.3 YCTpoHCTBO TEIUIOBBIX CETEU

Turnbl TpyO 1Sl TEMIOBBIX CETEH.
Kanans! 1151 IpoKJIaAKK TEMIOBBIX CETEH.
beckananpHast MpoKJIAaKa.
Termnoun3osius ceTeil.

Komrmiencanus TErmoBbIX yATUHATEICH.

AN A o e

Apmatypa u 000pyI0BaHUE Ha CETH.

JIns TerIoBBIX ceTel HauOoJbIlee PacHpOCTPAHEHHE TMOJYYWIIM CTalbHbBIC
anektpocBapubie (I'OCT 10704-76), cransubie 6ecmoBHbie TpyOsl (TOCT 8732-78,
['OCT 8734-75). CranpHble TpyObl COEIMHSIIOTCS, KaK MPaBHIIO, CBAPKOW, YTO
obecrnieunBaeT MPOYHOCTh HE MEHBIIIYI0, YEM MTPOUYHOCTh TpyObl. B HacTosee Bpems
BeyTCsl pabOTHI O BO3MOXKHOCTHU UCIOJIb30BAaHUSI HEMETAJUIMUECKUX TPYO.

TpyOompoBoAbl TEIUIOBBIX CETEM MPOKJIAIBIBAIOTCS MapajlyIebHO pebedy
MECTHOCTH C MHHUMalbHbIM YKJIOHOM (,002. B HWXHHUX TOYKAaX CETH
IIpEAYCMaTPUBAIOTCS BBIMYCKHU JJIl ONTOPOKHEHUS CETE€W, B BEPXHUX — BO3IYLIHUKHU
JUIS1 BBIITYCKA BO3/yXa.

[Ipoknagka TEIJIOBBIX CeTe MOXET OBITh TOJ3€MHOW M HaJI3€MHOM.
[TogzemHasi mpokiagKa TEIJIOBBIX CETEH MOXKET OCYIIECTBISATHCS B MPOXOJIHBIX,
MOJIYTIPOXOJIHBIX M HEMPOXOAHBIX KaHaJaX.

[Ipokianka B MPOXOJHBIX KaHAJIaX UCIHOJIb3YETCs MPU OOJBIIOM KOJIUYECTBE

cereli (puc.39).

3—0—0—0—0—7@ 1 — moxaromuii TpyoONpoOBOI,
@ /@ 2 — 00paTHBINA TPYyOOIPOBOI,
W 3 — BOJIOTIPOBO/I,
1800
4 — cunoBbIe Kabenu,
L\ @ 5 — xa0enu CBs3U.
/ \

Pucynok 35 — I[Ipokiiasika TEIJIOBBIX CETEN B TPOXOIHBIX KaHAIax



Takue xkaHampl O0OOpPYAYIOTCS BEHTWISAIMEH C TEIBI0 MO ICPKaHUS
TeMneparypsl Bo3ayxa He Bbiiie 30°C, aIeKTpUYECKUM OCBELIEHUEM C HAIIPSKEHUEM
10 30 B u ycrpoiictBamu i OICTPOTO OTBOJIA BOJBI U3 KAHAJIOB.

B cnydasx, korma KOJTU4ecTBO MPOKJIAAbIBAEMBIX TPYOOIPOBOIOB HEBEIHKO,
HO JOCTYI K HWHXCHEPHBIM CETSIM HEOOXOIUM, YCTPaWBAIOTCA TMOIYMPOXOHBIC
KaHaybl. BeicoTa Takux KaHaloB JOJDKHA ObITh He MeHee 1400 mm.

[Ipoknagka TEIUIONPOBOAOB B HACTOSIIEE BpEMs IPEUMYIIECTBEHHO
OCYILIECTBJISIETCS B  HEMPOXOJHBIX KaHajlaX, HEMOCPEJACTBEHHO B TpYyHTE
(OGeckaHanbHAs TPOKIIAJKa) U HAa OMOPax MO BHIPOBHEHHOW MOBEPXHOCTH 3EMIIH.

[Ipu mpoknagke TpyOONpPOBOJOB B HEMPOXOJHBIX KaHajgax HauOOoJbIIee
pacripocTpaHeHue noyydmin kaHaibel JoTkoBoro (KJI) u cbGopnoro (KC) Tumos.

HpI/IMeHHIOTCH TAKKC KUPIIMIHBIC KaHAJIBI.

KJI KC KUPITNY

I —

Pucynok 36 — HenpoxoiHble KaHaJIbl AJisl TETUIOBBIX CETEr

HazeMHasi nmpokiiazika MOXeT ocyuiecTBiAThcsl Ha Hu3kux (H=0,5...2,0m) u
BhIcOKMX omopax (H=2...3m). OToT BUA TpOKIAAKU MPUMEHSETCS Ha
IIPOU3BOJICTBEHHBIX MPEANPUATUAX, B paliOHaX BEYHOM MEp3JIOTHI, a TAaKKE€ U B

JIPYTUX Cciydasx IpH T0CTaTOYHOM OOOCHOBAHUHU.

@
oXe) O/ ®\MML
1 — onops,
/ \ 2 — TpyOONpPOBOABI CETH.
A

Pucynok 37 — [Ipokiiaaka TEIIOBBIX CETEH Ha omopax
[Tpu GeckaHanbHON MpOKIaAKe TPYOONMPOBOIBI CO CHEIHATBHON TEIUIOBOM

H30J'I$H.IH€I>1 YKIIaAbIBACTCA HCIIOCPCACTBCHHO B I'PYHT Ha CIICHHUAJIBHYIO IIOATOTOBKY.



1 — moparomuii TpyoONIpPoOBOI,
2 — oOpaTHBIi TPyOOTIPOBOI,
3 — nmecyaHas IIOArOTOBKA,

4 — TenaoBasi H30JIAIH.

g

Pucynoxk 38 — beckananbHasi TpoKJIaIKa

Ecam Ha Tpacce TEmIOBBIX CET€ MMEIOTCS TPYHTOBBIE BOJBI C BBICOKUM
YPOBHEM BOJIbl, TO MPEAYCMATPUBAETCS BOJOMOHIKEHUE (ApeHax). C 3Toil 1enbio
napajijieibHO — TEIJIONPOBOJAOM  IMPOKIAABIBAIOTCS  JPEHAXHbIE TPYyOOIPOBO/IBI,
KOTOpbIE U YAANSIOT TPYHTOBBIE BOJbL. YKIOH TpyO MOMYTHOrO JIpeHa)Xa JO0HKEH

orITh He MeHee 0,003.

1 — moparomuii TpyOOIpPOBOI,
2 — oOpaTHBIi TPyOOIIPOBOI,

3 — mecyaHas IMoAr0TOBKA,

4 — IpeHaXXHBIN TPYOOIPOBO/I.

PI/IC}/HOK 39 — beckaHanbHas IMPOKJIaZKa ¢ BOAOIIOHNKCHUCM

B ImocjacaHuc roJbl Haluia JM[MPUMCHCHUC OeckaHabHas IIPpOKJIaaKa

TCINIOIIPOBOAOB B 3aCBhIITHBIX ITOPOIIKAX.

] — MIOTHBIN CIIOMH,
2 — MIOPUCTBIH CIIOH,
3 — MOPOMKOOOPA3HBINA CITOM.

PI/IC}/HOK 40 — beckananabHast IMPOKJIaZIKa B 3aChIITHBIX ITOPOIIKaXx



OCHOBHBIM KOMIIOHEHTOM JIJI1 M3FOTOBJIEHHSI CaMOCIIEKAIOUIErocss MOPOIIKa
CIIyKUT MPUPOJHBINA OUTYM-ac(abTUT UIH UCKYCCTBEHHBIN OUTYM.

[Ipouecc mpousBoacTBa pabOT MO MNPOKIAIKE TAKUX TPYOOIPOBOJOB COCTOUT
U3 JBYX OCHOBHBIX OIE€pallMii: 3achIIKW TPyO B TpaHIlee MOPOUIKOOOPa3HBIM
achabTOn30JI0M, HarpeBa TpyoO a0 Temmeparyphl ero miasienus (140...150°C) u
noaaepkanus 3Tod Temmeparypel B TedeHue 30...40 u. B mepuon pasorpesa
TpyOOIIPOBO/Ia HEMOCPEICTBEHHO Ha MOBEPXHOCTH TPYObI 00pa3yeTcs MIOTHBIHN CIOi
U3 pacIUIaBIEHHOr0 ac(anabTOU30J1a, UMEIOIINN aare3ut0 K HapyKHOM MOBEPXHOCTH
CTaJIBHOI'O TPyOONpOBOJa U 3aIMUIAIOIIUN €€ OT YBJIAXHEHUS U KOPPO3UU. 3a 3TUM
IUIOTHBIM CJIOEM 00pa3yeTcsi BTOPOM OMEKIIUKCS CI0M, KOTOPBIA HUMEET MOPHUCTYIO
CTPYKTYPY U SIBJISIETCSI OCHOBHBIM TEIUIOU30JILIMOHHBIM cioeM. HapykHblil, TpeTuii,
MOPOIIKOOOPa3HbIN HECHEKIIUNCS ClIoW acharbTon3ona CIyXHUT TOTOJHUTEIHLHOM
TEII0- ¥ TUJIPOU3OJISALIUM.

beckaHanbHas MpoOKIaiKa TEIIONPOBOIOB MOKET OBITh BBINOJHEHA TAKXKE U3
JUTBIX KOHCTPYKIMM M3 NeHoOeTOHa WM nepiauTodetoHa. CMOHTHpPOBaHHBIE B
TpaHIllee  CTajbHble  TPyOONpPOBOJBI  3aJMBAIOT  JKUJAKOM  KOMIIO3MIIMEH
U30JIMPYIOIIMEr0 MaTepualia, MPUIrOTOBICHHONM HEMOCPEACTBEHHO HA Tpacce WIH
JIOCTABJIICHHOM B KOHTEWHepe C MpOU3BOACTBEHHON 0a3bl. [locnme cxBaTbIBaHUS

KOMITO3UIIMU TPAHIICA 3aChIIIACTCS TPYHTOM.

Pucynok 41 — beckananbHas MpoKIIagka B IEHOOETOHE

['myOuHy 3a10K€HMsI TEIJIOBBIX CETEN MPH MPOKJIAJAKE B KaHajJaX MPUHUMAIOT
He MeHee 0,5 M 10 Bepxa MepeKpbITUi KaHAOB, IpHU OeckaHanbHOU — HEe MeHee 0,7 M
JI0 Bepxa U30JISIIMOHHON 000J109KH TPyOOIpoBo/Ia.

B mpoxoJHBIX, MOJYNPOXOJHBIX M HEMPOXOAHBIX KaHajlaX TPyOONpOBOJIbI

ITOKPBIBAKOTCS I/I3OJ'I$II_[I/ICI7L I/ISOJ'IHI_[I/IH OCYHICCTBIACTCA CPABHUTCIBHO IIPOCTO —



HAHECEHUEM TEIUIOU3OJISIIUOHHOIO CJIOSI HEMOCPEJICTBEHHO Ha TPyOONpoOBOA WU
MOBEPX €ro MOKPOBHOTO THIPOPOOHOTO PYJTOHHOTO MaTEpHIIa.

B kadecTBe TEMIOM30IATOPOB UCIOJIB3YIOT MaThl MUHEPAJIOBATHbIE, U3/ETUs
U3 CTEKOJBHOTO W IITaleJIbHOIO BOJIOKHA, MEHOIUIACT, MNEPIUTOLEMEHT W T.II.
TennonpoBoibl, YJI0KEHHBIE B HEMPOXOJHBIX KaHAJNAX W TOHHEIAX, 3alIMLIAIOTCS
PYJIOHHBIM CTEKJIOIIJIACTUKOM, apMOILIACTMACCOBBIMHU MaTepuanami,
CTEKJIOTEKCTOJIUTOM, bonpropyoepounsiom, AJTIOMUHUEBOM hoabroi,
acOeCTOLEMEHTHOM ITYKaTypKOM U T.1I.

[Ipu Ha3eMHOM NPOKIAAKE JJIs1 U30JISIIIUU TETUIOM30JIAIIMOHHBIX KOHCTPYKIUNA
MIPUMEHSIIOTCSI aJIFOMUHUEBBIE WJIM U3 €ro CIUIABOB JIUCTHI, TOHKOJIMCTOBAs CTaJb,
CTajb JIUCTOBAs YIJIEPOAUCTast OOIIEro Ha3HAYEHUSI, CTEKJIOTUIACTUK PYJIOHHBINA U JIp.

JIist BOCTIpUSITHSL TEIUIOBBIX YJJIMHEHUN TPyOOIMpPOBOOB TEIUIOBBIX CETEH
UCIOJIb3YIOTCSL KOMIIEHCATOPBI: JIMH30BBIC, CAJTbHUKOBBIC, CUIIb(OHHBIE, THOKHE
koMreHcaTopsl U3 TpyO (I1-oOpa3Hbie KOMIIEHCATOPHI U YTkl HOBOPOTOB) (puc.42).

[lonHoe TemyIOBOE Y/UIMHEHHE pPAcYeTHOTO YydacTka TpyOompoBoja (MM)

omnpenaenseTcs o hopmyiie:

Al=aAtL,
rae & — cpeanuit ko3 OUITMEHT JIMHEIHOTO pacIIUPEeHUs CTalld MIPU HArpeBe
ot 0° 1o t°C, °C;
At — pacuerHBIi nepemax TemIepaTyp, NPUHHMAEMbIi KaK Pa3HOCTb
MEXIy pabodeil TeMmmeparypoll TEIUIOHOCUTENIS U PpacueTHOU

TEMIIEpaTypoil ~ Hapy>XHOTO  BO3AyXa [UJIi  MPOEKTUPOBAHUS
orormienus, °C;

L - paCcCTOAHNUC MCIKAY HCIIOJABUXHBIMU OIIOpaMU, M.

Jlnst pa30uBKM TpPyOONpPOBOJOB HA OTACIBbHBIC YYacCTKHA, HAa KOTOPBIX
YCTaHaBIIMBAIOTCA KOMIIEHCATOPBI, HA HUX YCTaHABJIMBAKTCS HEIOJBUKHBIEC OINOPHI,
KOTOPBIE 3alEMJIIIOT TPyOOonpoBosl. OHU OBIBAIOT: YIOPHBIE, IOOOBBIE, IIIUTOBBIE U
xoMmyTOBbI€ (puc.43). YnopHbie HEMOJBUKHBIE ONMOPHI YCTAHABIMBAIOTCS MPHU BCEX
BUJAX TPOKIAJIKHU, IIUTOBbIE — MpU OeCKaHAIbHOW TMPOKJIAJAKE W MPOKIAJAKE B
HEMPOXOJHBIX KaHalaxX, NpU Pa3MENICHUH OMNOp BHE KaME€p U XOMYTOBBIE — IIpH

HAJ3€MHOM TIPOKJIAIKE M TPOKJIAJKE B TOHHENSAX (HA yYacTKax C THOKUMH



KOMIIEHCATOpaMu U ¢ camokomIieHcaiueit). [Ipu 6eckaHaibHOM MPOKIIAIKe HECYIIUE
KOHCTPYKIIMM HEMOJBUKHBIX ONOpP OMUPAOTCS HAa TpyHT. HemoaBwkHbIE OMOPHI
MOTYT OBITh KOHILIEBBIMU U TTPOMEKYTOUYHBIMHU.

Jlnst obecrieuenrs cBOOOTHOTO TIEPEMEIICHHs TPYOOIPOBOIOB MPU TETIOBBIX
YJIMHEHUSX  WCIOJNB3YIOTCS  MOJBHMXKHBIE  OMOPBI, KOTOPblE MOTYT  OBITh
CKOJIB3SIIIUMHU, KAaTKOBBIMH, IIAPUKOBBIMU, MPYXKUHHBIMU (IIOJBECKU) U >KECTKUMHU
MOJABECKAMHU.

Ckonp3siliue  Omopbl  MPOCKTHUPYIOTCS HE3aBUCMMO OT  HaIpPABJICHUS
TOPU30HTAIBHBIX MEpEeMENIeHUN TPyOOIpOBOAOB MPHU BCEX CHOCO0ax MPOKIAAKU U

JUTSL BCEX TUAMETPOB TPYO.

(©

SRRE © h

1 — TenoBas U30IALMS,

2 — OMOPHBIN MOTYITUIUH/ID,
3 — cTalibHad MOAKIaaKa,

4 — OCTOHHBIN KaMEHb,

5 — ocCHOBaHHue,

6 — TpyOa.

Pucynok 44 — Ckounb3s1ue onopsl

KarkoBsie onopbl — ucnonb3ytores 11 Tpyo auamerpom 200 mm u Gonee npu
TOPU30HTAIBHBIX MEPEMEIICHUSX TPYO M B TE€X CiyyasX, KOrja OHHM MPOJIOKEHbI B

TOHHCJIAX, Ha KpOHIHTeﬁHaX, Ha OTACIBbHO CTOJAIIMX OIIOpax MW 3CTaKaldax.



]_HapI/IKOBBIe OIIOpbI MMPUMCHAIOTCA B TCX KC ClIydadaX, YTO M KATKOBBLIC, HO IIPU

HAJIMYUU TOPU30HTAIBHBIX MTEpEMEIIeHUI TpyO MO YIIIOM K OCU TPYOBI.

NP

Pucynok 45 — Karkosas onopa

[TpyxkuHHBIE ONOpBI, WIM TOJABECKH, MpEeAyCMaTpUBAIOTCI Uil TpyoO
nuametpoM 150 MM u GoJiee B MecTax BEpTUKAIbHBIX MEpEeMENICHUN TpyO, a )KeCTKUE
IOJIBECKH HCHOJBb3YIOTCS MPU HA3EMHOM MPOKJIagKe TpyOONpOBOJOB C THOKUMHU
KOMIIEHCATOPAMH M Ha yYaCTKaX CAMOKOMIIEHCALIUH.

Jns  oOecnedyeHuss HOpPMAlIbHOM pabOThl TEIUIOBBIX CETe Ha HUX
IpeIyCMaTPUBAETCS] YCTAHOBKA 3aJIBUKEK M 3aTBOPOB, BBITYCKOB BOJBI (CITyCKHBIX
YCTPOMCTB), BBIMYCKOB BO31yXa, JApeHaxked (AJid BBINYCKA KOHJEHCAaTa U3
[IapOIIPOBOJIOB) U TPSA3EBUKOB IIEPEJ HACOCAMHU U PETYISATOPAMHU.

3anopHas apmaTypa M JIpyroe oOOpyAOBaHHE YCTAHABIMBAETCS B KaMepax,
BbICOTOM He MeHee 2 M. Kamepbl TEIIOBBIX ceTeil MOTyT OBITh COOpPHBIMU
&KeJIe300€TOHHBIMHY, MOHOJIUTHBIMU U KUPITUYHBIMHU.

[Ipn mmomaau kamepsl 10 6 M B HEW MPETyCMATPUBAETCA YCTPOMCTBO JIBYX

JIFOKOB, TP OOJIBINEH MIomanu — 4 JroKa.
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Pucynok 46 — I[1nan TeniaoBoil kamepbl



Yacte 4. 'a3ocHa0KeHHE

Tema 4.1 O6mue cBeAcHNE 0 Ta30CHA0KEHUH TOPOJIOB

1. T'oproune ra3ssi.
2. CucreMsl ra3ocHaOXKeHUS.

3. TpaccupoBka ceTel U pa3MeIIeHUE COOPYKEHU.

CoBpemeHHBIE TOpoAa TPEOYIOT OONBIIHUX 3aTpaT TOIUTMBA Ha OBITOBBIC U
IPOMBILIUICHHBIE HYX/IbI.

[To cpaBHEHMIO C TBEPABIM Ia3000pa3HOE TOIJIMBO UMEET PSJI IPEUMYILECTB:
— OHO, KaK MpaBujI0, 00Jiee SKOHOMUYHO;

— YJIy4YlIaeT CaHUTAPHO-TUTMEHHUYECKOE COCTOSIHUE rOpOoJoB (OTCYTCTBHE BbIOpoca
B aTMOC(epy YroJbHOM MBI, 30JIbI U BPEIHBIX CEPHUCTBIX T'a30B);

— o0neryaet TpyJ 4eJoBeKa B ObITY U Ha POU3BOJICTBE;

— OCBOOOXJAeT BHYTPUIOPOACKOH TPAaHCIOPT OT TNEPEeBO30K TOIUIMBA H
TEPPUTOPHUIO TOPOJa OT CKJIaI0B TOILIMBA U OTBAJIOB 30J1bI U IIIaKa.

["a3000pa3Hoe TOIIMBO MOXHO TPAHCHOPTHUPOBATH MO TpyOaMm Ha Oosblne
PACCTOSIHMS U LICHTPAJIU30BaHHO PACIPENEIATh 10 TEPPUTOPUH ropoja. [lpumenenue
raza o0Oyier4yaeT aBTOMATHU3AIMIO TEIUIOBBIX MMPOU3BOACTBEHHBIX IIPOILECCOB M
COKpalllaeT YHMCIEHHOCTh OOCIY>KMBAIOIIEr0 IMEpPCOHaNa, MO3BOJISIET OCYIIECTBUTH
IKOHOMHYECKH I(P(HEKTUBHBIC TEXHOJIOTHIECKUE TPOIECCHI.

["a3000pa3Hoe TOIIMBO TMPEACTABISIET COOOM CMECh HECKOJbKHX Ta30B,
IPUYEM OCHOBHYIO YacTh UX COCTABJISIIOT FOPIOYME ra3bl — YrieBOAbl (METaH, 3TaH,
npomnaH W Zp.), BOJAOPOA U OKHUCh yrjiepoja (B MCKYCCTBEHHBIX Tra3ax), B COCTaB
HEroprouyux npumeceit (0amiacrta) BXOAAT a30T, yryiekuciora u jp. ['oproune rasel
NOOBIBAIOT U3 MPUPOJAHBIX UCTOYHUKOB (IIPUPOIHBIE Ta3bl) U U3 KUAKOTO U TBEPJOTO
TOIUIMBA MYTEM €ro TePMHUYECKOH nepepaboTku (MCKycCcTBEHHbIE ra3bl). CocTosHME
rOpIOYero rasa ompenessieTcss ero o0beMoM, JaBICHHEM U Temmeparypoit. Jlroboe
COCTOSIHHE€ MOXET OBbIThb NPUBEICHO K OIpeIeIeHHBbIM (HOPMaJIbHBIM) YCIOBHUSM,

o0bruHO Kk Temmepatype 0°C u pasnenuto 0,1Mma; oObeM rasa B 3TOM ciydae



BBIPAXKAIOT B M. ['a3bl XapaKTEpU3YIOTCS TAKXKe TEIIIOToil cropamms. Mcxons u3
TEXHUKO-DKOHOMHUYECKOW  1eTeCO00pa3HOCTH  JJisi  Ta30CHAOXKEHUs  TOpoOB
NIPUMEHSIOT TOJIBKO T Ta3bl, TEIIOTa CropaHus KOTOpbIX Gombie 13...15 MJTx/m .

HauGonbiryto I1€HHOCTh ISl Ta30CHA0XKEHUS TOPOJOB MPEICTABISIOT
IPUPOAHBIE Ta3bl, COCTOAIIME TJIABHBIM O0pa3oM U3 YIJIEBOJOB METAHOBOTO psja.
OCOOEHHOCTBIO  NPUPOJIHBIX Ta30B  SBIAETCS W3  BBICOKAs  TEIUIOTBOPHAs
CIIOCOOHOCTB, HU3KOE cojiepKaHue Oayutacta U sl OOJIbIIMHCTBA MECTOPOKIACHUN —
OTCYTCTBHE CEPOBOJOPOAA U JAPYTUX BPEAHBIX MPUMECEH. DTH ra3bl UMEIOT TEIIOTY
cropanust 32...36 MJx/m’, miorHocts 0,73...0,76 kr/M’ u comepxar (10 06beMy)
metaHa 75...98%, srana, npomnana, Oytana u nedrtana 0,5...11%, yriaekucioro raza
0,1...0,7% u a3ota 0,5...15%.

[TpuponHbIe ra3bl YUCTO ra30BBIX MECTOPOXKIACHUN MMEIOT Oojiee UM MEHee
NOCTOSAHHBIN cocTaB. [lomyTHbIE Ta3bl HEPTIHBIX MECTOPOKACHUN MMEIOT TEIIOTY
cropanmst 38...63 MJLx/M’, miorHocts 0,8...1,5 kr/M’ u comepkar (10 06beMy)
Merana 44...93%, srana, nponaHa, OyraHa u meHtaHa 1...59%, yriaekucioro rasa
0,2...11 % wu azora 0,1...20%. CoctaB ra3oB ra3oHeQTIHBIX MECTOPOXKICHUI
HEMOCTOSIHEH U 3aBUCUT OT MPUPOJIbI HEPTH, BETUUHHBI Ta30BOro (hakTopa, YCIOBHIMA
pazneneHust He)Tera3oBbIX CMECEH U Tp.

HckyccTBEHHBIE TOPIOYME ras3bl AeiATCA Ha ABe Irpymnsl. K nepBoi rpymnime
oTHOCsTCA ra3bl  BbicokoTemnepatypuoi (1000°C) wu cpegHeTeMiepatypHOil
(500...600°C) meperoHku, KOTOpbIE MOJIY4YalOTCS MPU HArPEeBAHUU TBEPAOTO WIIU
KUJKOTO TOIIMBa O0e3 jpocTyna Bo3ayxa. [IpeacraBuTtensMu 3TOH rpynnsbl SBISIOTCS
KOKCOXMMUYECKHUE, KOKCOTa30Bble, Fa30CIAHIIEBbIC U JIp. Ta3bl. VX Tersiora cropanus
coctaBiaser 16...18 MJx/M’, miorHoers 0,45...0,5 kr/m’. Ko Bropoit rpymme
OTHOCATCA Ta3bl 0€30CTaTOYHOM Ta30UKaIMK, TMOJydyaeMble MpPH HarpeBaHHUH
TOIUIMBA C YACTUYHBIM CKUTAHHEM €r0 B TOKE BO3/yXa, KUCJIOPOJia WM UX CMECH C
BOJSIHBIM TTapoM. K HUM OTHOCSITCSI TeHEpAaTOpPHbBIE M IOMEHHbIE Ta3bl. VX Hu3mas
TEIUIOTa CTOPAaHMs COCTABJISET 5,5 MI[;K/M3, IIOTHOCTH MOYXET OBbITH Gosee 1 Ko/’

B roprounx, 0cOOEHHO B HMCKYCCTBEHHBIX Tra3ax COJEp)KaTcs BpEIHbIE U

OaJTacTHBIC IMPpHUMCCH. Bp CIHbIMU Hn AJO0BHUTBIMH IIPUMCCIAMU  ABJIAAKOTCS



CEpOBOJIOPOJI, aMMHaK, I[IMAHUCThIE COCAMHEHUS U OKHUCh Yyriepojna. Hawubonee
OMacHbIi W  BpPEOHBIA KOMIIOHEHT TOPKOYUX Ta30B — CEPOBOJOPON —
BBICOKOTOKCUYHBIA ]I, CHUJIBHO KOppoaupyromuid Metaybl. Comep:kaHue B rase
KHCJIOPO/Ia Y BOJSIHBIX MApOB TAK)KE BBI3BIBAET SIBJICHUE KOPPO3UU MeTaiuioB. CMona
U BOJSHBIC Mapbl NMPU MX KOHJEHCAIMW, a TaKXKe IMbUIb, OKAIMHA W HapTaIHH
CIIOCOOHBI YMEHBIIIATh CEYEHUE TPYOOIIPOBOJAOB U BHI3BIBATH UX 3aKYTIOPKY.

Hanuure B roproumx razax 0ayuTacTHBIX MPUMECEH CHUKAET TETJIOTBOPHYIO
CIIOCOOHOCTh M YBEIMYMBAET IJIOTHOCTh. VI TO M Apyroe MpUBOJIUT K yBEIUYCHUIO
JIMaMETPOB Ta30MpOBOJIOB, T.€. BBI3BIBAET MOBBIINIEHHBI pacxoJ MeTaljia |
KalUTaJIbHBIX BIOKEHUI HA COOPYKEHNE MATUCTPAJIEH.

Conepxxanue BpenHsix npumeceid Ha 100 M’ rasa He JOJDKHO MIPEBBILIATH B
cymme 12,7 1.

CopeprkaHue KUCIOpoja B TOPIOYMX razax JAOKHO ObITh He Oosbiie 1% (mo
o0beMy), 3a MCKIIOUEHUEM CXKUKEHHBIX Ta3oB € Bo3ayxoMm. HekoTopble BuUIIbI
TOpPIOYUX Ta30B (HApuUMep, MpoIaH, OyTaH M UX CMECH) HMCIOJIb3YIOTCS B JKHIKOM
Bujge. CXKIKEHHBIE Ta3bl, HUCIOJb3yeMble IS OBITOBBIX IIE€JIeH, HE JOJDKHBI
COZIepPIKATh CepOBOLOpoa Gobme 5 T Ha 100 M.

Jns KOHTpOJsE BO3MOYKHOM YTE€UKH a3y MUCKyCCTBEHHO NMPHUAAIOT 3arax, T.€.
€ro OJOpUpPYIOT. XapaKTepHbIA 3amax JOJDKEH OIIyIIaThCi MPU COJEPHKAHUU B
Bo3ayxe gaxe 1% npupoanoro u 0,5% CxKUKEHHOTO Tasa.

['a30BO€ XO35MCTBO HACEJEHHBIX MECT COCTOUT M3 CIEAYIOIIMX OCHOBHBIX
COOPYIKECHUU:

— Trazopacnpeaenurtenbibix ctaHuuii ['PC (mpupoaHblil ra3) Wid ra3oBbIX

3aBOJIOB (MCKYCCTBEHHBIH Ta3);

— Ta3roJIbJEPHBIX CTAHLIUM;

— HapYKHBIX pACHpPEICIIUTEIIbHBIX Fa30IIPOBOJAOB PA3IUYHOTO AaBICHNUS,

— ra3operyiasaTopHbIX MyHKTOB ['PII;

— OTBETBJICHUM;

— BBOJIOB Ha 00BEKTHI, UCIIOJIB3YIOLIUE Ta3;

— BHYTPEHHHUX I'a30IPOBOOB;



— npubopoB NMOTpeOIeHUs rasa.

B 3aBucHMOCTH OT MakCHMalbHOTO paboYyero JaBjieHUsS Ta3a ra30mpOBObI
JeJSITCS Ha!

— ra3onpoBOJIbl HU3KOTO JIaBJIEHUS — C IaBJIeHHEM rasa He 6oiee 5 klla;

— Ta30mpoBOJBl CPEIHETO JaBlIEHWs — C JAaBieHueM raza ot Sklla nmo

0,3MIIa;

— Ta3oIpoBOJIbI BHICOKOTO AaBieHus: | kareropuu ¢ naBieHueM raza Ooiee

0,6 no 1,2 MIIa, II kareropuu ¢ nasiaenuem raza ot 0,3 go 0,6 MlIa.

I'a3onpoBoAbl HM3KOI0 AAaBJIEHHMS I[PEIHA3HAYEHbI ISl MOAA4YM Ta3a K
ra3oBbIM MIPUOOPAM KUJIBIX U OOLIECTBEHHBIX 3/IaHUI U Ta30BbIX MPUOOPOB HUZKOTO
JIABJICHUS] TPOMBIIIJIEHHBIX 1 KOMMYHAJIbHO-OBITOBBIX MPEIPUSTHI.

I'azonpoBoabl cpeanero u BbicOkoro (II kareropuu) gaBjIeHUS
UCTIONB3YIOTCSA IS TUTAHUM PaACHpEeACUTENbHBIX Ta30MPOBOJOB HHU3ZKOTO U
CPEIHEro AaBJeHUs (Uepe3 ra3operysiTOpHble IyHKTHI), a TAK)KE MPOMBIILUICHHBIX U
KOMMYHAJIbHO-OBITOBBIX ~ MPEANPHUATHN  (4epe3  MECTHbIE  Tra30peryisiTOpHbIC
YCTaHOBKH).

I'azonpoBoabl BbICOKOro aaBJjieHHMsi (¢ AaBieHueM Tra3a Oonee 0,6MIla)
npeAHa3HauYeHbl IS TMOJA4M Ta3a K TOPOJCKHM Ta30peryJsiTOPHBIM IyHKTaM,
MECTHBIM Ta30pEryJATOPHBIM IYHKTaM KPYMHBIX MPEANPUITHH, a Takxke K
NPEANPUATUAM, TEXHOJOTHYECKUE MPOIECChl KOTOPBIX TPEOYIOT MPUMEHEHUs rasa
BBICOKOTO JIaBJICHUSI.

[lo HauepTaHui0 B IUJIAaHE CHUCTEMbl pACHpPEACIICHUS Tas3a JAeNsITcs Ha:
TYIUKOBBIE, KOJIBIIEBBIE U CMEIIIaHHbIC.

[lo yucny cTyneHel AaBIEHUS B Ta30BBIX CETSIM CUCTEMbl ra30CHA0XKEHUS
MOAPA3CISAIOTCS Ha OJTHO-, ABYX-, TPEX- K MHOTOCTyIIeHuYaThIie (puc.45 u 46).

Heo6xo1uMoCcTh COBMECTHOT'O MTPUMEHEHUSI HECKOJIBKUX CTYIECHEH aBJeHUs
razda B TOpOJax BO3HHUKAIOT W3-32 OOJIBIION TMPOTSHDKEHHOCTH TOPOJCKUX
ra3onpoBOJIOB, HECYIIMX OOJBIINE Ta30Bble HArpy3KH, HaJIU4Yus MOTpeOuTeseH,

KOTOpbIE TPEOYIOT PAa3IMYHbIX JABJIECHUMN, N3-3a YCIOBHM 3KCIUTyaTallly U Ap.



OaHoCTYIeHYATAs CXeMa

4@

¢ o

JIBYXCTYynneH4YaTasg cxeMa

3
—_ <

1 — rpynmnoBas ycTaHOBKa rasa
cxuxennoro (I'C),

2 — razoperyJIsTOPHBIA MMyHKT
(I'PII),

3 — TpyOOIIPOBOIBI HU3KOTO
nasnenust (CHJ),

4 — OTBETBJICHUS K TOTPEOUTEISIM.

1 — razopacnpeaenurenbHas
CTaHIIUS,

2 — ra3operyJsiTOpHbIN MyHKT
(I'PII),

3 — CeTh CPEJIHETO JaBJICHUS
(CCH),

4 — cetb HU3KOrO Aasnenus (CH/I),
S - oTBETBJICHUS K TOTPEOUTEISIM.

1 — razoperynsiTopHasi CTaHIUA,

2 — cetb BricokoTO naBnenus (CBJI),
3 — ra3operyJisiTOpHbIE TyHKTbI
(I'PII),

4 — cetb cpenuero aasienus (CCJ),
5 — cetb Hu3koro aasieHus (CHI),
6 — MpOMBIIILICHHbIC IPEPUSATHUSI,
7 — OTBETBIICHUSL.

Pucynoxk 47 — Cxembl ra30cHa0XeHUS B TOPOJIax
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Pucynok 48 — MHorocrtyreHuarasi cxema ra3oCHa0 eHuUsI

['azompoBoABI  KWJIOTO JAOMa IPUCOEAUHSAIOT K BHYTPUKBAPTAJIbHBIM
ra3onpoBoJaM HH3KOI'O [aBJIEHHWS Ha pPacCTOSHUM 6 M OT 3aaHus. B kaxnoi
JICCTHUYHOM KJIETKE IPOKJIAABIBAIOT LIOKOJIBHBINA BBOJ U HA KAXKJIOM BBOJE CHAPYKHU
3/1aHHs yCTaHABIMBAIOT MPOOOUHbIA KpaH. CTOSAKM MPOKIAAbIBAlOT MO KyxHsAM. Ha
KQKJIOM OTBETBJICHUMU K CTOSKY HAa IIEPBOM ITa)K€ YCTAHABJIMBAIOT OTKIIIOYAIOIINE
kpanbl. [lepen KaxapIM ra30BbIM TPHUOOPOM TAKXKE CTABSIT KPaHbI.

["a30mrpoBOABI BBICOKOTO JABJICHHS TPACCUPYIOT IO OKPAWHE HACEIEHHOTO
IIyHKTA WM 110 palilOHaM ¢ MaJIOW IUIOTHOCTBIO HACEJIEHUSA, a Ta30IIPOBO/IbI CPEIHETO
WIM HU3KOTO JIaBJIEHWS — MO BCEM YIMLAM, [PUYEM Ta30MpOBOAbI OOJIBLINX
JUaMETPOB 10 BO3MOKHOCTH CJIEAYET IIPOKIAAbIBATh 110 YJIHAIAM C HEUHTEHCUBHBIM

JABUXKCHHCM.



Tema 4.2 [TpuHuKIBEI pacyera ra3oBbIX CETEU

1. OcobeHHOCTH OMpEIETICHUSI PACUETHBIX PACXO/I0B.
2. IlpuHuunuanbHbIE 0OCOOEHHOCTH FMAPABIMYECKOIO pacyeTa.

3. Coobpaxenus o Beidopy komuuectsa ['PC u I'PII.

B HaceneHHbIX MecTax ra3 pacXOAyeTCsl IKUTEISMH, KOMMYHAJIbHO-
OBITOBBIMU NpeANPUSTUIMU u YUPEKICHUSIMU, aBTOTPAHCIIOPTOM,
MPOMBINIJIEHHOCTBIO M TEIIOANEKTPOCTaHIUSIMU. Kpome Toro, oH ucnosib3yercs Juist
OTOILICHHUS 3[JaHUM.

Cpennue HOpPMBI pacxoja Ta3a Ha pPa3JIMYHbIE HYXKIbl ONPEAEISIOTCA IO
CHull. [Jlns >kuiblX 3JaHUM C Ta30BBIMU IUIUTAMUA M IEHTPAIBbHBIM TOPSIYUM
BoJlocHaOeHueM Ha 1 gen. B rog tpedyercst 2800 M/ (660 Thic. Kkan).

Kak HacenmeHueM, Tak ¥ TMPOMBIIUICHHOCTBIO Ta3  MOTpebsercs
HepaBHOMEPHO. OCOOEHHO HEPAaBHOMEPHO PACXOAYETCs Ta3 Ha HYXK/Ibl OTOIJICHUS, a
B JIETHEE BpeMsl €ro pacxoj Ha OJTH HYXKIbl [peKpailaercs BoOOIIE.
HepaBHomepHOCTh MOTpeOIeHNs ra3a B OTOMUTENbHBIN IEPUO/ HAXOIUTCSA B TIPSIMOM
3aBUCUMOCTH OT TEMIIEPATYPhl HAPYKHOTO BO3AYyXa.

B TeueHue CyTOK MeHsETCS pacxoJ Ta3a M Ha OBITOBBIE HYXJbL.
[IpombIlUIEHHBIE TPEANPUATHAS C HENPEPBIBHBIM TEXHOJOTHYECKUM IPOLIECCOM
NOTPeOJIAIOT ra3 60jiee paBHOMEPHO.

Cucremy Tra30CHa0XXEHHMSI PACCUMTHIBAIOT HAa MAaKCHUMAJbHBIM YacOBBIN
pacxo/i, onpeaesieMblil IO COBMEIIEHHOMY CYTOYHOMY IpaduKy MmoTpeOiIeHus rasa

BCEMU MOTPEOUTEISIMHU.

) 9 3 9
PacuerHblli 4acoBoM pacxon rasa (QZ; M’/4) Ha XO3SMCTBEHHO-OBITOBBIE U
KOMMYHAQJIbHBIE HY /bl PEKOMEHIYETCs ONPEIEIISTH KAK JI0JIF0 I'OJ0BOI0 pacxo/a rasa:

Qci’l - Kr}lzlaXXQ“ ’

rie K é’l ax kod(dpurmeHT yacoporo Makcumyma (Kod3(pGuUIMEHT mepexosa

OT TOJIOBOTO pPacxojia K MaKCUMAJIbHOMY YaCOBOMY pacxojy rasa);

% 3
Qq - T'OA0BOU pacxXxoJ ra3a, M .



Koapdunuent makcumyma omnpenensiercss no CHull 2.04.08-87. Hanpumep,

JUTS KWJIOU 30HBI OT K" =1/1800 bi (o) K" =1/3700.
max max

ITocne OIIPCACICHUA PACUCTHBIX YaCOBBIX PACXOJ0B U TPACCUPOBKU ra3oBOM

CETH MPOU3BOJAT €€ PacyeT B CIAEAYIOIIEM MOPAIKE:

1.

Brruucnsiercss ynenbHbIM pacxoi rasa Q)];) Ha €IMHULY IUIONIAANA 3aCTPOMKHU B
M°/(uxra)

0/, =0"/F.

ITo miomaasaM, TATOTCIOIHMM K OTACIBbHBIM KOJIbIIAM (KOHTypaM), BBIYHUCIIAOT

pacxojpl raza (M3/‘-I) JUIS OTHEJIBLHBIX KOJIEIT
QK - 2 F Q){a ’

rae F — TUJIOIIA/Ib 3aCTPOMKH, OOCTY)KMBaeMas KOJIbIIOM, Ta.

3
. Bpraucinstor YACIBbHBIC pACXOdbI I'a3a, M /(LIXM), OTHCCCHHBLIC K CANMHUIC AJIMHBI

MapaMeTpoB KOJell
[ _

Qy() - QK / L ’
rae L — juiiHa mepuMeTpa KoJIblia, Ta.

3
OnpenensitoT MyTEeBbIE PACXO/Abl MO y4acTKaM Qnym (M°/4) Kak MpOU3BEACHHE

JUIMHBI y4acTka /| (M) Ha CyMMy YHETBHBIX PACXOHOB KOJCLL ZQJI} C HUM

0°
IpaHHYalIux

Qnym - ZZQJZ/()

OnpenesnsroT y3JI0BbIE PACXO/bI.
Hameuarot Haubosiee parmoHalibHbIE HApPaBJICHUS TOTOKOB.

Breraucnsior PACUYCTHBIC pACXOabl Ira3a IO OTACIbHBIM Y4YaCTKaM CCTH U3 YCIIOBUA

224Gy = 0.

HpI/I 'uaApaBJIIMUCCKOM pPACUCTC Ta30IIPOBOAOB pPACXO0d TIa3a OLOCHUBACTCA

00BEMHBIMHM I MACCOBBIMH CKOPOCTAMM.

OOBemHast CKOpPOCTh Taza V (M/c) ompenenseTcs o GopMyie:



v=0/F,
TJe Q — 00BbEMHBIN pacxoj rasa, M/,

F’ - momane nonepeunoro cedeHus TpyGoIpoBoIOB.

2
MaccoByto CKOpPOCTb V,,, KT/(M”%C) OMPEIENSIIOT TI0 YPaBHEHUIO

Ve =G/F=0xp/F,
rne G — MaccoBbIif pacxos rasa,

3
0 - INIOTHOCTb ra3a IIPH JaHHOM JIaBJIIEHUH U TeMIIepaType, KI/M .

B mpeaenax pacyeTHBIX CKOpPOCTEHM Tras3pl IBHXKYTCS IO TPyOOIpOBOAAM
IPEUMYIIECTBEHHO B TYpOYJEHTHOM pexume. TOJIbKO B Tra30mpoBOAAaX Majioro
auameTpa NpU  HEOONBIIMX CKOPOCTSIX JBHXKEHHUS Ta3 MOXET [IBUTaThCi B
JAMUHAPHOM PEXKUME.

[Iepexon OT OOHOTO pekHUMa K JIPYyrOMy B HANOPHBIX MOTOKAX IMPOUCXOIUT
npu Re=2320. B npouecce nBwkeHHs ra3a 1o TpyOaM B CBSI3U C M3MEHEHHEM
JaBJICHUS U3MEHSIETCS U €ro o0ObeM, T.e. MPOMCXOAUT M3MEHEHHE COCTOSHMS rasa.
Paznuuarot Tpu npouecca u3BMEHEHHUs! COCTOSIHUA ra3a:

- ajauabaTuyeckuil (Korja ras, HarpeBasch IMpH CXKaTUU, HE OOMEHHMBAETCS

TEIJIOM C OKpY>Karolen cpeoit),
- HU30TEpMUYECKUH (C)KaThe Tpu IOCTOSHHOW TeMIlepaTtype, Korja
TeMIiepaTypa OTBOJUTCS),

- MNOJUTPONUYECKUH (KOT/Ia TeIIOTa OTOMPAETCS HE MOJTHOCTBIO).

Tak kak OOBIYHO Tra30MpPOBOJBI MPOKJIAABIBAIOT B TPYHTE, Ile MU3MEHEHUE
TEeMIlepaTypbl B TMEpPUOJ [BWXKEHUSA raza Mo TpyOe HHUYTOXKHO Majo, TO I
MOJI3EMHBIX TPYOONpPOBOJOB Hambonee BEPOATEH HW30TEPMUUYECKUNA MPOIIECC
U3MEHEHUSI COCTOsIHMSL rasza. Mcxoas ©3 3TOro, €ro MCIHOJNb3YIOT —IIPH
T'UIPABIMYECKOM pacyeTe ra30npoBOIOB.

[lorepu naBnenus npu TypOyJIEHTHOM pEXKUME BBIYMCIAIOT MO (Qopmyre

Hapcu-Beiicbaxa (1 npou3BOAHBIX OT HEe):



I Vvp
AP, 6 = P, — P, = AX—x—"
ypo d 9

rae A - GespasmepHblii KOI(QQHUIUMEHT TPEHHs, 3aBUCAIIMHA OT XapakTepa
IBUKEHUS  TOTOKA M COCTOSIHUS ~ MOBEPXHOCTH  CTEHOK
TpyOONpoBOA.

IIpn pacuere ra3onpoBOJOB HU3KOIO JABJICHUSA, MPOKIAABIBAEMBIX B

YCIOBUSIX PE3KO BBIPAKEHHOTO TIEPEMEHHOro peibeda MECTHOCTH, CIEIYET
onpenenaTs ruapocratuueckuii Hanop, [, (I1a), T.e. M3MeHeHNe JABIECHUS ra3a Py

W3MEHEHUU BBICOTHI ITOJIOKECHUMN ra3ornpoBOJ0B II0 (I)OpMy.TIG

Hy=+9381h (p, - p.),
rac Pg U O, — IJIOTHOCTh COOTBCTCTBCHHO BO3JyXa M Ta3a IpH 0°C n
0,10132 MIla, r/m’;

h — Pa3HOCTb IrcoOAC3NYCCKUX OTMCTOK, M.

PacuerHble mnoTepu [naBieHUs B Ta30lpOBOAAX BBICOKOIO W CPEAHETO
NABJICHUS CleayeT NPUHMMAaTh B Mpelenax OaBJI€HUs, NPHUHATOrO Js AaHHOTO
ra3ornpoBojia, a B paclpeAeauTeNIbHbIX Ta30IIpOBOJaX HU3KOIO JIaBJIeHUs — HE Ooiee
1800ITa, B T.4. B yJIMYHBIX WM BHYTPUKBapTaIbHBIX ceTsXx He Oonee 1200, a B
IBOPOBBIX M BHyTpeHHUX — 600Ila. ['mapaBnuueckuil pacyeT KOJIbIIEBOW T'a30BOM
CETH aHAJIOIMYEH pacyeTy BOAONpoBOAHOW ceTh. CyTh 3TOro pacuera CBOIUTCS K

TaKOMY pacHpeeieHUI0 Pacxo/ioB MO y4yacTKaM Tra30BOM CETH, MPU KOTOPOM B

KOKJIOM y3Jie COOJII0/IaeTCs YCIOBUE ZQWFO, a B KaXJOM KOJIbIIE Z:h,ﬁo.

Otnuune pacdcTra oT BOI[OHpOBO,IIHOﬁ CCTHU COCTOHUT B TOM, UTO IIOKa3aTcCJjib CTCIICHU

OpU pacyere MOTepb Hamopa s Ta30MpOBOJOB HU3KOIO JABICHUS MPUHUMAIOT
O=1,75 (0obnacTe TUIPABIMYECKU TIJAAKUX TpyO Mpu TypOyJIEHTHOM pEKUME

JIBHDKCHUS )

— a —
ﬂ)i_SiQi 144 Zpi_Pm’_PKi-
ra€c «H» U «K» - HHACKCBI, OTHOCAIIHUECCA K Haqaﬂy J51 KOHHy yqaCTKa 110
NBYOKEHUIO Ta3a.



I[JUI ra3onpoBOJOB BBICOKOT'O M CPCAHCTO OABJICHUA a=2 (KBa,ZIpaTI/I‘{Ha}I

007acTh TypOyJIEHTHOTO JBUKEHU).

[ToTepu naBieHus ra3a HA MECTHBIE COMPOTUBICHUS OOBIUHO MPUHUMAIOT B
npenenax S...10% oT noTepp 1o JJIMHE CETH.

JlnameTppl M NOPOTSKEHHOCTh Ta30BBIX CETEH B 3HAYMUTEIIBHOM CTEIICHU
3aBUCAT OT KosmyecTBa M pacnojoxenus ['PC. Ilpu BeiOOpe konuuecTBa U MeCT
pasmemienus I'PC u I'PII HeoOXoauMO yYUTHIBaTh MOAJIEPKAHUE 33JaHHOTO peXuMa
paboThI Ta30BbIX CETEH, BO3MOKHOCTU AYyOJIUPOBAHUS OJHOTO COOPY>KEHHS APYTUM
Opy aBapuu, COOJIOJIEHUS ONTUMAJIBHOTO PACCTOSHUA 10 HauOosiee yAaJlIeHHBIX
TOYEK, MHUTAEMbIX JAaHHBIM cOoOpyXeHueM. [lnsd npuOIMKEHHBIX pacueToB
PEKOMEHAYETCS PUHUMATh paccTosiHue mMexay [ PC mo BHENIHEMY KOJbIy CETH B
npenenax 10...15kM, ecnm Ha KaxIbld KWJIOMETP JUJIMHBI KOJIbIIA B CPEOHEM
npuxogurest 50...100TsIc.M’ pacxoma rasa B 1 cyr., pammyc nmeifctBus ['PII

500...1000M 1 mporycKHy0 criocobrocTs oguroro IPIT 500...5000 /4.



Tema 4.3 YcTpolCTBO ra300poOBOIOB

1. TpyOsl, apMaTypa u KOMIIEHCATOPHI.
2. OcoOeHHOCTH TTPOKJIAIKH Ta30MPOBOIOB.

3. Komoane! Ha ceTH.

JInst mpoKJIaJKM Ta30BbIX CETEH pa3IMYyHOTO HA3HAYEHHS MCIOJIb3YIOTCS
cTajgbHble (OECIIOBHBIE W CBapHbIE) M IUIACTMACCOBBIE (TOJMATHICHOBBIE U
BUHUILIACTOBBIE) TPYOHI.

Boibop cranbHbIX TpyO JUISI  KOHKPETHBIX  YCJIOBUH  TpPacCUPOBKHU
ra3onpoBOJOB JIOJKEH MPOU3BOJAUTCS B COOTBETCTBUU ¢ «MHCTpyKkumeit mo
MPUMEHEHUIO CTAJIBHBIX TPYO JJII CTPOUTENHCTBA CUCTEM ra30CHA0KEHUS.

JuameTp ra3onpoBOJOB M TOJIIMHY W3 CTEHOK OINPEIENSIOT pPacyeToM.
OnHako HE3aBUCHMO OT pacyeTa TOJIIMHA CTEHOK HaJ3€MHOTO ra30mpoBO/ia 10HKHA
ObITh HE MeHee 2 MM, a MOA3EMHOro — 3 MM. MHUHUMAaJIbHBIA TUAMETP MOA3EMHBIX
ra3onpoBOAOB: Il paclpenenuTenbHbix ceted — 50 MM, IS OTBETBICHUN K
oTpeouTeIIsIM — 25 MM.

CrasibHbI€ Ta30MPOBO/IbI, MPOKIIAIBIBAEMBIE B 3€MJI€, COSUHSIOTCS CBApPKOM.
Pe3n0oBbIe coeauHeHUs TpyO U apMaTypbl TOpU  MOA3EMHBIX MPOKIAJKAX
ra3onpoBOIOB He JomnyckaroTcs. DiiaHleBble COCMHEHHUS JOIMYCKAIOTCS TOJBKO B
KOJIO/IIIaX, B MECTaX yCTaHOBKM apMaryphl C (pJiaHiiamu, a TakKe MpH yCTaHOBKE
KOMIIEHCATOPOB U IPYTHUX JI€TaJCH.

JIOCTOMHCTBOM IIJIACTMACCOBBIX TPYO SIBJISIOTCS BBICOKAasi KOPPO3HOHHAS
CTOMKOCTH, HEOOMBIIAs Macca, a Takxke 0oJiee JIETKOCTh 00paboTKu. [ moa3eMHBIX
ra3onpoBOJIOB HCIIONB3YIOTCA TJABHBIM O0pa3oM MOJMATUIICHOBBIE (HAPYXHBIM
muamerpoM 10 630 MM) M BuUHHUILIIACTOBBIE (auamerpoMm a0 150 mm) TpyOsl. K
HEJ0CTaTKaM TUIACTMACCOBBIX TPYyO CIEAyeT OTHECTH BBICOKHH KO3 UIIMEHT
JMHEHHOT0 paclIMpEeHUs U OTPAHUYEHHOCTh TEMIEPATYPHBIX MPEIEIOB, B KOTOPHIX
OHM MOTYT paboTaTh: noaudTuIeHoBbIEe — 0T —60°C 10 +40°C 1 BUHUILIACTOBBIEC — OT

0°C no +45°C.



Jnia ynpaBienust paboToii ceTh U oOecreueHus: €€ HOpMaIbHON (PYHKIIMH Ha
HEll yCTaHaBIMBAIOT 3allOPHO-PETYJIHPYIOLIYI0 apMaTypy, KOHIEHCATOCOOPHMKH,
TUAPABIMYECKAE  3aTBOPBL, KOMIIEHcaTopbl. [Ipu MOHTaxke Ta30BOM  CETH
UCIIOJIB3YIOTCS TaKXe COOTBETCTBYIOLIUE CTajbHble (HhaCOHHBbIE YacTU (OTBOJBI,
KOJIEHA, TPOMHUKH, KPECTOBUHBI, IEPEXO/bI U T.I1.).

JIns mpekpamieHus NOJAadyd WM HM3MEHEHHMS pacxoja II0TOKa rasa B
TpyOONpOBOJE HAa MAaruUCTPAJIBHBIX CETAX BBICOKOIO M CPEJHErO JIABJICHMS
YCTAaHaBIMBAIOTCS 3aJBWXKKWA. Ha pacnpenenuTenbHbIX Tra3onpoBOJax HHU3KOTO
JABJEHUS (BKJIIOYAash OTBETBJIEHHUS M BBOJIbI) YCTaHABJIMBAIOT 3aJIBUJKKH, KPaHbl U
TMIPABINYECKHAE 3aTBOPBI. 3aJBHKKM MOTYT YCTAaHAaBIIMBATHCS B KOJOALAX WIH
HEINOCPEACTBEHHO B 3eMile. {7151 3aIMThl KOHLIOB TPYOOK I yJlajdeHHsl KOHJeHcaTa
yCTPauBaIOT METAJIMYECKHE KOBEPHl HA KUPIHUYHOM, OETOHHOM WUJIM MHOM TBEPJOM
OCHOBAHMH.

Jliis cOopa BiIaru U3 ra3a u ee yJajieHusl IPUMEHSI0T COOPHUKHU KOH/IEHCATA.

KOHTaAKTHas IUIaCTUHA
Pa3HOCTH NOTCHIIMAJIOB
KOBED | : «TpyOa-TpyHT»
sl
|

|
| !
| !
; |
RE Z
| !
: |
3EKTPO/] /V::J \A NOJyILIKa

3a3CMIJICHH ! 1o KOBCP

Pucynok 47 — YcranoBka KoBepa

Konebanust TemrepaTypbl I'pyHTa BBI3BIBAIOT HM3MEHEHHUE HANPSDKEHUN B
ra3onpoBojiax M apMarype Ha HHUX YyCTaHOBJIEHHOW. C 1ENbI0 CHIKEHHUS STUX
HAMPSDKEHUH, a Takke Uil yAoOCTBa JEMOHTaXa M TMOCIEIYIONEH YCTaHOBKH

3aJIBIZKCK ITPUMCHAIOT KOMIICHCATOPHI. HpI/I IMOA3CMHBIX ITPOKJIaAKaX ra30ImpoBOJ0B



HauOOoJIbIIIEE pacupoCTpaHCHUEC IIOJIYUYMWIIM JIMH30BBIC KOMIICHCATOPBI, KOTOPLIC

YCTAHABJIMBAIOTCS B KOJIOALAX, KAK ITPpAaBHUJI0, COBMCCTHO C 3aJIBUKKAaMU UJIN 0e3 HuX.
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Pucynok 48 — JINH30BBIII KOMIIEHCATOP

Kpome TOro, mnpuMeHSAIOT CaJbHUKOBBIE KommeHcaTophl, [I-oOpa3Hbie
KOMIIEHCATOPBI, a TAKKE JINPOOOPa3HbIE KOMIIEHCATOPHI.

['a3oBbie ceTH OOBIYHO TMPOKJIAABIBAIOT B 3emiie. Ha TeppuTopusx
IPOMBIIIEHHBIX U KOMMYHAJIbHO-OBITOBBIX MPEINPUATUNA BO3MOXXHO MPUMEHEHHE
HAJ3€MHOM MPOKJIAJAKHA IO CTEHAM M KpBIIIAM 3/aHHI, IO KOJIOHHAM W 3CTaKaJaM.
JlommyckaeTcst Hai3eMHas MPOKJIaAKa BHYTPUKBAPTAIBHBIX (ABOPOBBIX) ra30MPOBOIOB
Ha OTopax u 1o ¢acaaam 37aHuM.

Paspemiaercs npoknaasiBaTh ABa U 0oJiee ra30npoBo/ia B OJHON TpaHIIEe, HO
B 3TOM CJIy4yae pacCTOSHUSI MEXIY ra3olpoBOJAMH B CBETY CJIEAyeT Ha3HAuyaThb U3
yCIIOBUM yn0oOCTBa MOHTa)xa U peMoHTa TpyoOorpoBonoB (=0,4m mpu d<300MMm wu
>0,5M mpu Oonbiiux auamerpax). [lpum mnepeceueHun Tra3ompoBOAaMH KaHAJIOB
TEIJIOCETH, KAaHAJIM3AILMOHHBIX KOJUIEKTOPOB W TOHHENEW HuX TMpOKJIAJAbIBAIOT B
GyTiApax, BEIXOASIINX 32 HAPYKHbIE CTEHKH MEPECEKAEMBIX COOPYKEHHUI Ha 2 M ¢
KaXKJI0M cTOpoHBI. [lepexopl ra30nmpoBOAOB YepE3 PEKH, KAHAJIBI U IPYTHUE BOJIHBIE
nperpaabl OCYLIECTBISIOTCS MOJBOJHBIMU ([IOKEPAaMHU) U HAJIBOJHBIMU (110 MOCTaM,
ACTaKajaM U Ap.) crnocoOamMu. ['a30mpoBojbl, TPAaHCHOPTUPYIOIIME BIAXKHBINA Tas3,
MIPOKJIAJILIBAIOT HIKE YPOBHS MMPOMEpP3aHUsl IpyHTa (cuuTas 10 Bepxa TpyoOsl). s

CTOKA M yJaJIeHUsI KOHAECHCUPYEMOH BJIATA UX KIJIAIyT ¢ ykioHamu He meHee 0,002 u



B HWKHHMX TOYKax pa3MemaloT COOpPHHKM  KOHJAEHcaTa. [ a30mpoBOBI,
TPAHCIIOPTUPYIOIIME OCYIIEHHBIA ra3, MPOKIAJIbIBAIOT B 30HE IIPOMEP3aHUs IpyHTa
Ha riyoune He MeHee (0,8 M OT MOBEPXHOCTH 3eMJIM (/10 Bepxa ra3onpoBOjAa WIH
¢ytnspa). B mMecrax, rae He NpeayCMOTPEHO JBHUKEHHE TPAHCHOPTa, TIIyOHHY
IPOKJIAJAKH JIoIycKaeTcs yMmeHbiath A0 0,6 M.

[Ipn ycTpoiicTBE HaA3EMHBIX NEPEXOAOB Ta30MPOBOABI II€I€CO00pPa3HO
MOJIBELINBATh K KOHCTPYKIUSAM CYIIECTBYIOIMIMX METAINIMYECKUX U JKeI1e300€TOHHBIX
MOCTOB WJIU K€ COOPY’KaTh JIJIsl HUX CIIEIUaNbHbIE MOCTBI. IHOT/Ia B TaKUX CIydasx
UCTIONB3YEeTCsl HECyllas CIOCOOHOCTh caMUX TpyO MyTeM YCTpPOWCTBA U3 HUX

apOYHBIX U APYTUX NIEepexoa0B (puc.49).

TPYOOIIPOBOI TPYOOIIPOBO

e 7 T )~

\N%//

CTOAKH 3CTaKalbl

Pucynok 49 — HajgzemHbie epexo/ibl ra30npoBOIOB

[Ipu nepecevyeHny ra30npPOBOIAMHI BHICOKOTO JABJICHUS KEJIE3HOAOPOXKHBIX U
TpaMBaWHBIX IYTEN MO ACHUCTBYIOIIMM IpaBwiaM ['ocroprexHaazopa CeTH CIeayeT
MPOKJIAAbIBaTh B QyTisipax U3 CTAIBHBIX TPYO, AMAMETP KOTOPBIX JOJDKEH OBITh Ha
100 mMm OGosbiiie auamerpa TpyObl. OyTiasip 00opyayeTcss KOHTPOIbHOM TpyOKkou. Ha
nepexoie TaKkXKe YCTaHABIMBAETCS OTBOAHAS TpyOa ¢ nediiekTopom u cabHukoM. Ha
KOHI[aX Mepexo/ia MpeayCcMaTPUBAIOTCA 3aIBUKKH (IU1s1 TYMUKOBBIX CETIX — C OJIHOU
CTOPOHBI, HA KOJBLEBBIX — C JIBYX).

B MecTrax yCTaHOBKM OTKJIIOUYAIOIIUX YCTPOWCTB U KOMIIEHCATOPOB Ha
MOA3EMHBIX Ta30MpoBoAax MpeaycMarpuBatrorcs konoaubl (puc.50). Komomubr

BBIITOJIHATOT M3 6GTOHa, )KCJ]€306CTOH&, KUpIin4da.
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Pucynoxk 50 — KoJsiozen Ha ra3onpoBojie
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CxeMbl KOJIOAICB HAa I'a30BbIX CCTAX MOI'YT OBITh Pa3sHbIMU B 3aBUCHUMOCTH OT
HasHadYCHHUA MW KOJIMYCCTBA OTKIHOYAIOIINX YCTPOﬁCTB. Tak kak B nepruong
9KCITyaTalli B KOJOAIAX MOXKCET CKaIlJIMBATLCA TIas, CIIOCOOHBIN 06p2130BI)IBaTB C
BO3YXOM B3PBLIBOOIIACHYIO CMCCbhb, KOJIHYCCTBO pacCrojiaracMblX B KOJOALAX
3aJBUXKCK OOJIKHO OBITh MUHUMAJILHBIM. Ha ceTum HH3KOro JAaBJICHUA 3aJBHXKKU

HEO0OXO0IMMO yCTaHABIMBATh TOJBKO B CIIydasiX OCTPOH HEOOXOIUMOCTH.



Yactb S. I'opoackue djIeKTpUYECKHEe CeTH

Tema 5.1 OGuiue cBeieHUs O CUCTEMaX IEKTPOCHAOKEHUS

1. EnuHas sHeprernueckas cucrema.
2. CucreMsl 3J1€KTPOCHA0KEHHS TOPOOB.

3. CXeMbl TOPOJICKUX DIEKTPUUECKUX CETEM.

Hacenennple MecTa CHa0KarOTCs ANEKTPOIHEPTHEN LIEHTPATM30BAHHO, T.€. OT
JNEUCTBYIOIIMX B JAHHOM MECTE 3JIEKTPOIHEPIeTHUECKUX OOBEKTOB (BO3IYIIHBIX
JMHUM, SJIEKTPOCTAHUUM), SBISIOLIMXCS AJIEMEHTAMH SHEProcucreM. TOnbKO IpH
HEBO3MOYKHOCTH WJIM HELENecOO0pa3HOCTH MOJA0OHOr0 MPUCOECTUHEHUS] BBUIY
YAQJIEHHOCTH HACEJICHHBIX IIYHKTOB MWJIA HAJIU4HUSl €CTECTBEHHBIX MPUPOJHBIX
nperpan  (MpOJMBOB, TOPHBIX  MAacCMBOB)  TpeOyeTcs  IPOEKTHPOBAHHE
CaMOCTOATEIBHBIX 3JEKTPOCTAHLIMIN.

JHepreTU4ecKoil cucreMoil (HEProcUCTEMON) HA3bIBAETCS COBOKYITHOCTh
AIEKTPOCTAHIIUM, SFHEPTETUUECKUX U TEIIOBBIX CETEH, COCTMHEHHBIX MEXKYy CO00M 1
CBA3aHHBIX OOIIHOCTHIO pEXHMa B HENPEPHIBHOM TIpollecce MPOU3BOJCTBA,
npeoOpa3oBaHus W paclpeieNieHus SHEepPruM. YKpauHa HUMEeT  €IUHYIO
JHEprocucTeMy,  Koropas  Oasupyercds  Ha  TEIUIOBBIX,  aTOMHBIX U
TUAPOINEKTPOCTAHLIMIAX M CcHCTEME anekTponepeaad. K eamHoil sHepreTnueckoi
CUCTEME MOJKIIFOYAOTCS CUCTEMBI 3JIEKTPOCHAOKEHUS TOPOOB.

Cucrema 2JIEKTPOCHAOXKEHHS TOpoJa BKIIOYAeT B ce0SI  DIIEMEHTHI
YHEPreTUYECKOM CHUCTEMbI, OOECIEeUMBAIOUINE pPAaCHpe/leICHUE 3IEKTPOIHEPTUU
NOTPEOUTENSIM, TAKUE KaK:

— 3JeKTpocHaOxkaromme cetu Bbicokoro Hampspkenwss 110 (35) kB u Bhime,
coJiepKalire KoJiblieBble ceTu ¢ moHmkaromumu nojacranuusamu (I1C), nuaun u
MOJICTaHIIUU ITyOOKUH BBOJIOB;

— pacnpenenutenbHble  cetd  HanpsbkeHuem  10(6)...20xkB,  comepxkamiue

Tpanchopmaropubie noAactaniuu (TII) u nuHUM, coequHSIOMNE IEHTPhI MUTAHUS

¢ TIT u TII mexy coboi;



— pacnpenenurenbHbie cetn 10 1000 B;

— DJIGKTPUYECKHE CTaHI[MU, B KauyeCTBE KOTOPHIX OOBIYHO HCIOIL3YIOTCS
TEIJI03JEKTPOLICHTPAIH, o0ecreunBaroIIne TEIJIOBOM u YaCTUYHO
AIEKTPUUECKON SHEPTHEH KOMMYHAIBHO-OBITOBBIE M MIPOMBINIJICHHBIE OOHEKTHI.

K noHmxaronm nojcTaHiusiM OTHOCSITCS:

— ropoackue noactanuuu (35...220xB), pacnonararonuecs B HENOCPEACTBEHHOU
OJIM30CTH K TpaHUIIaM FOPo/Ia;

— mnoactaHiuuu riyookux BBonoB (110...220xB), coopyxkeHHbIE HETOCPEICTBEHHO
Ha TEPPUTOPUM PAWOHOB U B MPOMBIINUIEHHBIX 30HAX KPYMHBIX TOPOAOB (MOJ
MOACTAaHIIMEH  TIyOOKOTO  BBOJAA TOHUMAETCS  3aKpbITash  MOACTaHIMA,
pacrojioKeHHass B JKWAJIOM WM TMPOMBINUIEHHON 30HE TOpoAa, NUTaeMas
paguaNbHONW  3ape3epPBUPOBAHHON  BO3AYIIHOM WIM  KaOENbHOW  JIMHUEH
AJNIEKTpONEpEaAUH );

— Ttpadchopmaropasie moactanmuu (10...20/0,38kB) koMMyHaabHO-OBITOBBIX U
MIPOMBITIUICHHBIX MIOTPEOUTENEH YHEPTUH.

CTpyKkTypa cHCTEMbI 3JEKTPOCHAOXKEHHUS Topojia XapaKTepus3yeTcs CXEMOH,

IIPUBEICHHON Ha puc.51.

35-110-220xB

I 3BenoO IIC1 [1C2 [1C3
_______ 6...10xkB 6...10xB
I1 3BenoO
_______ C— 1
PIL1 PIT 2 3
I11 3BeHoO

IV 3Beno
_________ 0.38xB
V 3BeHO _ﬁ

Pucynok 51 - Cxema 3JIeKTpOCHa6>I<eHH51 ropozaa



I 3BeHO — COBOKYNTHOCTh nOoHMXkaromux nojacranuui [1C,

I1 3BeHO — COBOKYITHOCTh NUTAKOIINX JIMHUU U PII,

III 3BeHo — pacnpenenurTenbHas ceTb, KoTopas nuraerca kKak or PlII, tak u
HEIIOCPEICTBEHHO OT LIEHTPOB MUTaHMUS,

IV 3BeHO — TpaHchopmaTOpHas MOACTAHIIMS pACIIPEACIUTEIbHBIX CETEH,

V 3BeHo — pacripenenurenbHas cetb 0,35 kB.

DnexTpocHabkKaromas CeTh BBITIOIHSIET JIBE€ OCHOBHBIE (DYHKITUU:

— obecneyrBaeT NapajuiesibHyI0 paboTy HCTOUHUKOB MUTAHUS,

— pachpenelsieT SHEPruI0 Cpear PalioHOB TOPOa.

Takasg ceTh BBINOJNHSAETCS B BHUJE Koyibla. HampspkeHne KONbLIEBOM CETH
ompeeNsieTcss pa3MepaMu TOopoja, W JUIsl KPYINHBIX TOPOJOB OHO JOJIKHO OBIThH
110...220xB.

Cxembl mutanus 6...10kB ucnonb3yroTcss B cHUCTEMax 3JIEKTPOCHAOKEHUS
KPYITHBIX MPOMBIIUIEHHBIX U KOMMYHQJIbHBIX MPEANPUATHNA, 4 TAKKE ISl TUTAHUS
TOPOJICKOU pacrpeeIuTeIbHON CETH 00111er0o TPUMEHEHHUS.

PacnpenenurenbHble CETM B 3aBUCUMOCTM  OT YPOBHS  HAJEKHOCTHU
MOTpeOUTENEeH MOoApa3ACIISIIOTCS Ha CICAYIOIINE BUIbI:

— Ilpocreiimme paguanbHble CETU C MUHUMAJIbHON HAa/I€KHOCTBIO (pHUC.52).

TII1

- 0

TII2

B R
/ ) i3 TI14

ABII (aBTOMaTH4eCKU BOCCTAHOBUTEIb TUTAHUS)

Pucynoxk 52 - Pagnanbnas cetb

— IletneBbie cxeMbl (MMEIOIIME JBYXCTOPOHHE NHUTaHUE) Kak HamOoliee

pacnpocTpaHeHHBIE JJIsl paclpeeIUTENbHBIX ceTel ropoaa (puc.53).
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Pucynok 53 — IleTneBas cxema cetu
— IlerneBble aBTOMaTU3WPOBAHHBIC CETH (AaBTOMATUYECKUW BBOJ[ pe3epBa
MIPUMEHSIETCS 1Sl HanOoJiee OTBETCTBEHHBIX MOTPEOUTENEH )
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Pucynok 54 — IleTneBas aBToMaTU3UPOBaHHAS CETh




Ha cxemy oHeprocHaOXeHHsI OKa3bIBaeT BIHMSHHE U TpeOyemas ero
HaJeXKHOCTh. [0 HaIeKHOCTH SIJIEKTPONPUEMHUKH AeisaTcs Ha 3 kareropun. K
NEpPBOMl KATErOpUM OTHOCSTCS BJIEKTPONPUEMHHKH, MEPEPHIB DJIEKTPOCHAOKEHHUS
KOTOPBIX MOXET TOBJIEYb 3a COOON OMACHOCTH ISl KU3HU JIIOJIEH, 3HAYNUTEIbHBIN
yliep0d HapoJIHOMY XO3SIMCTBY, HapylleHHE (YHKIIMOHUPOBAHUS OCO00 BaXKHBIX
JJIEMEHTOB KOMMYHAJIBHOIO XO3SMCTBA. OJIEKTPONPUEMHUKU IIEPBOM KaTErOpUHU
JOJDKHBI  00ecreunBaThCsl OT JIBYX HE3aBUCHUMBIX B3aUMHO PpE3epBUPYIOLIUX
UCTOYHUKOB NUTaHUs. llepepbIB 31€KTPOCHAOXKEHUS OT OJHOTO M3 HMCTOYHUKOB
NIUTAaHMS I 3TOW KaTErOPUH MOJKET TONYIIEH JIMIIb Ha BPEMs aBTOMATHYECKOTO
BOCCTaHOBJIEHHS nuTaHus. [Ipu ocoObIx TpeOOBaHUAX MO HAACKHOCTU K HEKOTOPBIM
JJEKTPONIPUEMHHUKAM | KaTeropuu IOMKHO MPENyCMaTPUBATHCS JOIMOJIHUTEIBHOE
IIUTAaHUE OT TPETHEr0 HE3aBUCUMOIO B3aUMHOIO0 PE3EPBUPYIOLIEITO HMCTOYHHKA
MATAHMUS.

Ko  Bropol  rpynme  OTHOCATCA  DJJIEKTPOIPUEMHHMKH,  IIEPEPHIB
AIIEKTPOCHAOKEHHSI KOTOPBIX MPHUBOJUT K MAcCCOBOMY YMEHBUICHHIO BBIPAOOTKU
OPOAYKLUHH, MACCOBBIM MPOCTOAM padOYMX, MEXaHW3MOB U MPOMBILIIEHHOTO
TPAHCIIOPTA, HAPYLIEHHUIO  HOPMAJIBHOM  JEATEIBHOCTH  JKHUTEIEW  Iopoja.
OnextponpuemHuku Il kareropum obOecrneuuBarOTCs 3JIEKTPOIHEPIHEH OT JBYX
HE3aBUCUMBIX UCTOYHHMKOB NUTaHus. [Ipu HapyIeHH 3J1eKTpOCHA0KEHHS OT OJHOIO
U3 HCTOYHWUKOB THUTAHUS JOMYCTUMBI TEPEPBIBbI, HEOOXOIUMBIC JISI BKIIIOUCHHUS
PE3EPBHOTO  IUTAHUSA  JCXKYPHBIM  IEpCOHaIOM.  JlomycTMMO  HUTaHUE
AIEKTPONPUEMHUKOB OJHOM Bo3aymHON nuHuen (BJI) mnu nByxuenHoi kabGeiabHON
py 00eCrIeYeHUH aBapUITHOTO peMOHTAa 3TOM JIMHUM 3a BpeMsi He Oosee 1 cyTok.

K Il kareropum OTHOCSTCA BCE OCTaJbHBIE JJIEKTPONPUEMHUKH, HE
NOAXOJAIIME K IepBbIM ABYM. IIuTaHue 3TUX NPUEMHHUKOB IOIIYCKAETCS OT OJAHOTO

HCTOYHHKA ITUTAHUA IIPU YCIIOBHUH PCMOHTA CUCTCMbI B TCHCHHUC HC ooiece CYTOK.



Tema 5.2 Hekotopble MPUHIMIIBI IPOEKTUPOBAHUS CHCTEM
AJIEKTPOCHAOKEHUS

CyTtounble TpaduKH INEKTPUIECKON HArPy3KH.
Omnpenenenre NOTPEOHOCTH B 3JIEKTPOIHEPTUHU.

33,[[3‘-11/1 U MCTOIbI pacucTa JICKTPUICCKHUX HAI'PY3O0K.

el

HpI/IHHHHBI OIIPCACICHU CCUCHUS ITPOBOAOB

AJICKTPUYECKUX LIETIEH.

CyTouHbIll Tpa@uK HArpy3KH HEProcUCTEMbI (PUC.55) yCIOBHO NEIUTCS Ha
TPU XApPAKTEPHBIX 30HBI: 0A3UCHBIA PEXKUM, PACHOJIOKECHHBI HUXKE JIMHUU
MHUHUMQIBHOM HAarpy3KH, MHOJYNMKOBBIH — MEXIYy JIMHUSMH MHHUMAQJIBHOW H

CpEIHECYTOUHOMN Harpy30K, MMKOBBIN — BBIIIE CPEAHECYTOUHON HATPY3KH.

P, %
100
Pcp Pmax
@ Pmin
[ [ [ [ [
0 4 8 12 16 20 24

Pucynok 55 — CyTouHblil rpaduk Harpy3Ku SHEPrOCUCTEMBI

PasnuyHple THUIIBI DJIEKTPOCTAHIUMN MMEIOT CYIIECTBEHHO OTJIWYAIOIIUECS
JIpYT OT Apyra pexuMbl padoThl. ' MAPO3NEKTPOCTAHIIMKM PACCUUTAHbI, KaK MPaBUIIO,
Ha MUKOBBIM PEXUM pabOThI C KPATKOBPEMEHHBIM (2...64 B CyTKH) UCIIOJIb30BAaHUEM
IIOJIJHOM MOIIHOCTH B 4Yachl MAaKCUMaJIbHOW HArpy3ku. l'0goBoe dYHCIO YacoB

UCIIOJIb30BaHus ycTaHOBIIEHHOW MomHocTH ['DC cocTasiser 2...3ThIC.



Tennodpukanmonnsie cranuuu (TOC) HaUUIM MIUPOKOE TMPUMEHEHUE B
ropojiax B KadyecTBe KOMOWHHMPOBAHHBIX HCTOYHUKOB, MPOU3BOAAIIMX TEIUIO H
anekTposHepruto. Pabora TOC B romoBom rpaduke Harpy3kd CBsf3aHa C
HOJYNMUKOBBIMU M Oa3UCHBIMU pexumamu. V3MeHeHne MOTpeOHOCTH B TEIIOBOU
motHocTd TOC B TeueHHe CyTOK OrpaHuuuBaercs B cpeanem 5S...15%. B naubonee
HANpsDKEHHBIA 3MMHHA mepuoJ pexum padotel TOC MNpakTHYECKH MOJHOCTBIO
ONpeseNnsieTcss  YCJIOBHSMHM  TeIUIOCHAaOXKeHusa. ['01oBoe  KOJIMYECTBO  4acoB
MCIIOJIB30BaHus JaHHbIX cTaHuui coctasisieT 3500...6000.

JIsisi aTOMHBIX CTaHIMI XapakTepHa padoTa B 0a3MCHOM PEXHME C BBHICOKHM

rOJIOBBIM BpeMeHeM uctofib3oBanus (10 6000...6500 u).

FOI[OBOG YHUCJI0O YacOB MCHOJb30BaHUS MaKCHUMAaJIbHOU MOITHOCTH T(‘I),

paBHO

T:A/Pmax;

rac A — rogoBasd BBIpa6OTKa QJICKTPOOHCPIUU B KBTX‘{,

P .0 — MaxcumanbHas Harpyska, kBT,

CpenneuacoBast Harpyska P cp OTIPENENAETCA 1O POopMyJIE:

Pcp - cym/24:

rae chm — BBIPa0OTKA DJIEKTPOIHEPTUH B TE€UEHUE CYyTOK, KBTXU.

ITnoTHOCTH Tpaduka Harpysku [3 cocTapiser:
ﬂ = Pcp /Pmax .
BmecTo mokasatens f? MOXHO HCIIONB30BaTh AHANOTHYHOE TOHATHE —

ko3 uirieHT Harpy3ku (ko3 PuIeHT 3anonaHeHus rpaduka):

a=T/8760,

rac 8760 — YMCJIO 4aCOB B roay.

OCHOBHBIMM ~ MOTPEOUTENSIMU  DJIEKTPOIHEPTUHU, BbIpadaThiBa€MO  Ha

QICKTPOCTAHIUAX, ABJIAIOTCA IIPOMBIINUICHHBIC ITPCAIIPUATHA, )I(I/IJ'II/II_HHO-6LITOBLIG



OOBEKTHI, SICKTPUPHUIMPOBAHHBIA TpaHCHOPT. YacTh BhIpabAaTHIBAEMON JHEPTHUU
pacxoayeTcsi Ha COOCTBEHHBIE HYXK/IbI 3JIEKTPOCTaHIHUI.

MeTton pacdera M IPOrHO3MPOBAHMS DJIEKTPONOTpeOsIeHUss Oa3upyercss Ha
OPUMEHEHUU YKPYIHEHHBIX YAEIbHBIX HOPM WM OOOOIIEHHBIX IOKa3aTenen
pacxoja 3JIEKTPO’HEPTMU C YYETOM IUIAHOBBIX JAHHBIX II0 Pa3BUTUIO OTpaciei
HapOJHOTO XO35MCTBA.

JInd  OpOMBINUIEHHBIX ~ HYXKJI ~ HAarpy3Kd  yCTaHaBIMBAKOTCSA IO
TEXHOJIOTUYECKUM JTAHHBIM, a JUISl OCTAJIBHBIX — PACCUMTHIBAIOTCS MO AEHCTBYHOIIUM
HopMatuBaM. OO11as MOTPEOHOCTh B AJIEKTPOIHEPTUH ISl HPOMITPEANPUATHS paBHA:

W= Wya M ,
rae Wya — yZAeJIbHas HOpMa pacxo/ia dIeKTpodIHepTrun, KBTxy,

M - ronoBoii 06beM BITTyCKaeMOii TIPOTYKITHH.

[ToTpebuTenu >AEKTPOIHEPIUU, PACXOAYEeMOM Ha KOMMYHaIbHO-OBITOBBIC
HYXJIbl, TIOJIPA3/ICNISIIOTCS Ha KWIble UM OOIIECTBEHHBIE CEeKTOpbl. Pacxon (kBTxu)
AIIEKTPOIHEPTUM HA HYXKbI ObITa U chepbl OOCTYKMBAHUS TOPOJIOB OIICHUBACTCS Ha
OCHOBE JIaHHBIX O KOJIMYECTBE HACEJICHUSI TOpojia M YACIbHBIX HOPM pacxoja
ANEKTPOIHEPTHUH.

Ha ogHoro uwenoBeka ropoja MO HOpMaM IMPEyCMaTPUBAETCS Pacxojl

JJICKTPOIHCPIUU B KOJIMUCCTBC

1090 kBm xu/(200 xuen)

B ocHoBe ONpCACICHUA PACUYCTHBIX HAIPY30K JKHJIBIX 3I[aHI/H71 JICKUT
pacdcTHasA Harpy3ka Ha OJHOI'O HOTpe6I/ITeJ'I$I, B Ka4YCCTBC KOTOPOI'O BBICTYIIACT

CCMbs WJIM KBapTHpPA. PacueTnas akTuBHas Harpy3kKka Ha B BBOJC B KHWJIOC 3J1aHHC

P, ,o. onpenensercs BeIpakeHnEM:
P:)fc.sb — PK6. + KH.MaKcXPc ’

rne P, — pacueTnas Harpyska oT KBapTHD,

K, vaxe - X0dpOHIMEHT HecoBNaAeHHs MAaKCUMYMOB HArpy3KH OT
KBAPTUP U CUJIOBBIX DJICKTPOIPUEMHHUKOB,

P, - pacyernas marpyska cHI0OBBIX 3€KTPONPHEMHHKOB.



DNEeKTpUUECKUE HArpy3Kd HApYy>XKHOTO  OCBEUICHUS  OPUEHTHUPOBOYHO
omnpeaensrorces, ucxos u3 pacxoaa 40...50 BT Ha 1 M IJTMHBI TOPOACKUX MTPOE3/IOB.

Pacxon oanekTpodHeprur Ha COOCTBEHHBIE HYXKIbl  DJIEKTPOCTAHIUN
Kosebnercs B peaenax 3...14 %.

Pacxon anekTposHepruu, CBS3aHHBIM C €€ Mepeaadyeil W pacnpe/iesieHueM B
AIEKTPUUYECKHUX CETSAX B 3aBUCUMOCTH OT HamnpsbkeHust coctasisier 0,5...4,5 %.

DJIEKTPUUECKUE HATPY3KU OMPEICTAIOT PEKUMBI AJIECKTPUUYECKUX CETeH, Ha

OCHOBC KOTOPLIX PCIIAKOTCA 3aJa4u 110 OIIPECACIICHUTIO H606XOI[I/IMBIX napaMecTpoOB.

PacueTHas Harpyska OTJENbHBIX OOBEKTOB HHM3KOBOJBTHOH cetn P p
onpejieNAeTcs UCXOs U3 yCTaHOBIeHHOH MomnocTtu P yem M KOd(GuIMEnTa cnpoca
K., xotopeii mnpemctaBnser coGoif OTHOIIEHHE pacyeTHOH MOTpPeOITeMOi

MOIIHOCTH P4 K ycTaHOBIEHHOH MomHOCTH P yem DTCKTPOIIPHEMHHUKOB:
P,=Pyenx K.,

rne K.=0,3...0,9.

OnHOoM M3 Ba)XKHEHMIIMX 3aJa4 PACUYETOB DIIEKTPUUYECKHX CETEU SBISIOTCS
OIpeieJIeHUe MapaMeTPOB 3JIEMEHTOB CETH, BBIOOp CEUEHHUsI TPOBOOB.

OcHOBHOI1 criocO0 OIpeAesieHHus] CEeUYEHUs MPOBOJA B HOPMAIbHOM PEXUME
CBA3aH C BEIOOPOM MPOBO/IA IO 3KOHOMHUYECKOMW MJIOTHOCTHU TOKA.

Cern BpIcOKOro HampspkeHuss 110 kB mpoBepsroT Ha nomycTuMble MOTEpPU
HanpspbkeHus. s cerelr 10 kB M HuKe mpoBepKa OCYIIECTBISIETCS MO YCIOBUSIM
JOIyCTUMOM Harpy3ku 1o HarpeBy. [IpoBepka mo ycioBUSM HarpeBa NPOBOJOB
TOKAMHU KOPOTKOI'O 3aMbIKaHUs MPOBOJIUTCS JJISI CETEH, HE 3alIMIIEHHBIX IUIaBKUMU
BcTaBkamMu. CedeHHs POBOJOB MNPOBEPSIOTCS TAKKE W B PACUETHBIX ABAPUUHBIX
pexumax, rje neperpyska kademneit BoamoxHa 10 30 %.

[loHATHE HKOHOMHYECKOM IUIOTHOCTM TOKAa CBA3aHO B  TEXHHUKO-
DKOHOMMYECKMM CPAaBHEHMEM BAapUAaHTOB BBIINOJHEHUS JJIEKTPUYECKOU CETH.
OKOHOMHYECKUM KPUTEPUEM, ONPEICIAIOINM HAMBBITOAHEUIINNA BapUAHT, SBIISCTCA

MWUHHUMYM IIPUBCACHHBIX I'OAOBBIX 3aTpar.



CeTb BBICOKOIO HAMNPSDKEHUSI pacCUUTHIBAeTCsl npuMmepHo Ha 5% moTeph
HalpsDKCHHS, TPU ITOM JOJISI TOTepPh I BHYTPHUIOMOBOH CETH HHM3KOTO
HanpspKeHus coctasisier ot 1 1o 2,5 %.

CedeHusi TPOBOJHMKOB JOJDKHBI YAOBJIETBOPSATH YCIOBHUSIM JOMYCTUMOTO

HarpeBa B HOPMAJIbHBIX U IMOCJI€ABAPUMHBIX PEKUMAX, & TAKXKE B MEPHOJI PEMOHTA.
[IpoBepka 10 YCIOBHIO HarpeBa MPOBOAOB TokaMu ceTd J(A) (InTensHas TOKOBas

Hany3Ka) 3aKJIIOYACTCA B BBIIIOJIHCHHUHN YCIIOBUA:
J<Jy xn xk,

e J, o0 — AomyCTUMas JJINTCJIbHASA Harpy3Ka,
n - 9ucio nmpoBOJOB,

k - nonpaBouHslii KO>(pGUIMEHT HA TEMIEPaTypy CPebl, UHCIO
IIPOBOJIOB U TIp.

[IpoBepke Ha TEPMHYECKYIO CTOMKOCTh NIPOBOJHHMKOB TNPH KOPOTKHX
3aMBIKAHUSIX TIO/JIeKAT KaOelbHbIe JIMHUHM, COOPHBIC IIMHBI W IIMHOMPOBOILL. 1o
JAHHOMY YCJIOBHUIO HE€ TMPOBEPSIIOTCS MPOBOJA BO3AYLIHBIX JIMHUM, a TaKke

KaOeJIbHEIC JIMHUH, 3alIUIICHHBIC IINIABKUMH IIPCIOXPAHUTCIIAMMU.



Tema 5.3 Hekotopbie 0COOEHHOCTH YCTPONUCTBA IEKTPUUECKUX
cereu

1. KaGenbHble TMHUU U UX TPOKIAIKA.

2. Ilpoknaaka 3JeKTPUUYECKUX JJMHUI YEPE3 MPETPAIbl.

Jns mepenadd 3JIEKTPOIHEPTUM HUCIOIB3YIOTCS KaOelbHbIE M BO3YIIHbBIC
auHuU. ToKOBeIylMe >KUJbl KaOeseill BBIMOJHSIOT W3 MEOU WU  aTOMHUHHUS.
Paznuuaror kabenu ¢ n30s1ue n3 OyMa)KHbIX JICHT CO CHEI[MaIbHON MPOMUTKOM, U3
pe3uHbl W U3 1minactMacchl. [[ns kaGeneit Beicokoro Hampspkenus (110...525 kB)
IPUMEHSIOT MacJIOHANOIHEHHbIe TpyOonpoBoabl. [Ipu npoknaake kabeneit B MmecTax
C BO3MOXXHBIMH MEXAaHWYECKUMH BO3JACHCTBUSMU HCIIONB3YIOT OPOHEIIOKPOBHI.

BpoHs BBINOTHSIETCA U3 CTAIBHOM JIEHTHI WJIM MPOBOJIOKHU (pHrc.56).
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Kabenp Ha HanpspKeHUE Kabenp Ha HanpspKeHUE
1...10kB ¢ 6yM.u3onsuuei 1...10xB ¢ pe3uHoBOI M30IALMEN

1 — ToxoBenymas xKuna,

2 — (bazHas u30IAIINS,

3 — mosicHas U30JISALuS,

4 — cBUHIIOBas WJIK aJIIOMUHUEBAsE 000JI0UKa,
5 — OpoHs,

6 — 3aIUUTHBIE TOKPOBBI.



Pucynok 56 — Konctpykius kabeneit

B Hacrosiee Bpemsi IpUMEHSIOT, KaK MPaBUiIo, KaOeau C alllOMUHUEBBIMU
KHUJIaMU B QATFOMUHHEBOW WM MJIACTMAaCCOBOM 000I0UKeE.

[Tpu mpokitagke Tpacchl KaOeIbHOM JIMHUM HEOOXO0IUMO M30eraTh Y4acTKOB C
arpecCMBHBIMU TPYHTAMM 1O OTHOILICHUIO K METAJUIMYECKUM 000J0YKaM Kabenei.
VYkageiBatoT kKabemu ¢ 3a1macoM 1o JIJTHHE C YYETOM BO3MOXKHBIX CMEIICHHUH MTOYBBI U
TEeMIIepaTypHBIX Aedhopmariiii camoro Kades.

Kabenu mpoxiaapIBarOTCs B TpaHIIESX, KaHATAX WJIA B TOHHENSIX (puc.57 u
puc.58).

['myObuna 3ayiokKeHust KaOeNbHBIX JIMHUA OT IUIAHUPOBOYHOM OTMETKHU

0,7...1,5 m pu nu3menenun Hanpsbkenus ot 20 kB go 110...220 xB.

OoXpaHHasd 30Ha

1 — xaGenp Ha HanpsbkeHue 35kB,

2 —xabenb Ha 10 xB,

3 — KOHTpPOJIbHBIE KaOEeIH,

4 — MSATKUU TPYHT WIH IIECOK,

5 — KUpIUY UIIK KeJ1e300€TOHHBIE TTUTHI.

Pucynox 57 — Ilpoknanka kabenel B TpaHIee

Ecnu Tpacca kaOenbHOW JMHUM MPOXOAUT YEpPEe3 Y4YaCTKH, HACHIIICHHbIE
pa3IMYHBIMM KOMMYHUKAIMSIMHM, a TaKXe CYIIECTBYeT HEOOXOJUMOCTh 3alllUThI
Kabesell 0T MEXaHMYECKUX MOBPEKIACHUN U OIy’KAAIOIIUX TOKOB, TO MPUMEHSIOTCS
Os10Kku. BIIOKM BBIMOIMHSIOTCA NPEUMYLIECTBEHHO U3 JKEJIE300€TOHHBIX MaHeJIed Win

acOECTOIEMEHTHBIX TPYO.



Ecin kommuectBo kabenmeit B onxHoM HampaBieHuu Oombine 20, TO

HCIIOJIB3YIOTCA KaOeJIbHBIC KaHAJIbl MJIM TOHHEIIH.

KabenpHbIl KaHall TouHeD

Y, T
43 JUIsL OCBELICHUS 5
3aKJIa/IHbIE IETAIN “
% 2l 115 kabeneid \I A

1,5...2,4m

Pucynok 58 — IIpoknaaka kabeneil B kaHanax U TOHHEISAX

KaGenpHBIE TOHHENN 3aCHITAKOT CIIOEM 3eMiId HE MeHee 30 cMm.



Yactb 6. Teseonnbie kadeJbHbIE CETH

Tema 6.1 OcoOeHHOCTH TPACCUPOBKHU, MTPOKIAIKU U
yCTpOiCTBa TeNeOHHBIX KaOCIBHBIX CeTeN

OCHOBBI TIPOKJIAJIKM M YCTPOMCTBA 3THX CETEH COBNAJAIOT C NPHUHIMIAMHU
IIOCTPOEHUS CUJIOBBIX 3JIEKTPUUYECKHUX CETEH.

OcHoBHBIM 3neMeHTOM ['TC  sBisitOTCS  TOA3EMHBIE  TPyOONPOBOBI,
MIPOKJIA/IBIBAEMBIE O/ MEIIEXOAHBIMUA U MPOE3KUMHU YacTaMU yaul. OcHosoil I'TC
ABIsieTCsl  KabenbHash — KaHalu3alus, MOHTHpyemas U3  acOecTOIeMEHTHBIX,
MOJIUATUIICHOBBIX TPYO, OETOHHBIX OJIOKOB C KOJMYECTBOM KaHAIOB OT 1 70 48 u
6onee. Ha cetu uepe3 paccrosiHue He Oosnee 150 M ycTaHaBIMBAIOTCS CMOTPOBBIC
Ko0/1bl. beToHHbIe TPYyOBI AOMYCKAIOT MPOKIAIKY B HECKOJIBKO PSAIOB CO CABUTOM
CTBIKOB BepxHero psaaa Ha 150...200MM OTHOCHUTENBHO CTHIKOB HMYKHETO psfa. BBox
kabeneil B 31anue ot ropojackoil ATC ocyiiecTBisieTcs Uiu U3 pacipeaesIuTeIbHbIX
mKadoB, WM HENOCPEACTBEHHO 0T KoMMyTaunoHHoro mura ['TC. O MoxeT ObITh
MOJI3€MHBIM HJIA BO3TYIIHBIM.

[loxzemHas kabenbHasi KaHAJIM3alKS BBOJAMUTCS HEMOCPEIACTBEHHO B MOJBAJ
WIM TEXHUYECKOE MOJIOJIbE, a TAK)XKE Ha HapY>KHbIE CTeHbl OOKOBBIX (pacamoB uepes
KOJUJIEKTOPBI MaJIOro ceueHusi. Bo3mMoskeH oBo/1 10 CTEHBI 3/1aHUsI OPOHHUPOBAHHOTO
Ka0eJis ¢ BBIBOJIOM IO TPYyOONPOBOY Ha CTEHY.

Jlns mpenoTBpallleHHs] MOMAJaHus BJIAard B KaOelb MNpPU TMOBPEXKACHUSIX H
o0OecrieyeHnss CHUCTEMAaTUYECKOro  KOHTpOJII  O0OJIOYKM W MyPT  Kabenb
yCTaHaBIMBAIOT  MOJ  [OCTOSIHHOE  M30BITOYHOE  BO3AYILIHOE  JABJICHHE
(0,05...0,1MPa). [dns conmepxanus kabenet ['TC moj W3OBITOYHBIM JaBICHUEM
UCIIONB3YIOT CTAallMOHApPHBIE M IEPEIBUKHBIE KOMIIPECCOPHBIE YCTaHOBKHU. IIpm
SKCIUTyaTallK Kabenei KOHTPOIUPYIOTCS BETUYMHA BO3AYIIHOTO JaBICHUS, a TAKXKE
pacxo BO3JlyXa, HarHeTaeMoro B KaOeb.

K ropoackum kaOGeiabHBIM CETSIM MPUMEHSIOT Mepbl 1o 3amurte yacted ['TC

OoT Koppo3uu. OCHOBHBIE NPHUYMHBI KOPPO3UU OOO0JIOYEK Kalesneil: TOKM YTeUKd



AIEKTPUUYECKUX YCTaHOBOK ITIOCTOSTHHOT'O TOKa (B OCHOBHOM oT
ANEKTPUPUIMPOBAHHOTO TPAHCIIOPTA), IIEKTPUUYECKUE MPOLECCHl B arpecCUBHOM
cpeae mnouBbl. 1A 3alUTBl OT KOPPO3WHM HPHUMEHSIOT CIEAYIOIIUME CpEICTBa:
U30JIPYIOIKE 3aIIUTHBIE TOKPOBBI, U30JIUPYIOIINE TPYOKU U KOJJIEKTOPHI, YKIaIKa
COOTBETCTBYIOIIMX KaOesel, a Takke DSJIEeKTpPOXMMHUYECKas 3aluTa KaTOAHBIMU
YCTaHOBKaMHU.

KabGenbHbie TeneQoOHHBIE CETH BBIMOJIHSIIOTCS TaKKe Ha CTOJI0AaX JWHUN
cBsi3u. Takasi JIMHUS CBSI3M HAUYMHAETCS C KaOEJIbHOW OMOphl, 00OPYAOBaHHOMN
KaOeJbHBIMU SIIIIMKAaMHU U KaOenbHOM miomaakoi. Onopsl TUHUM yCTaHABIMBAIOTCS,
KaKk [paBUJi0, Ha TMEHIEXOJHOM YacTH yIul, a Kabedb MOABEIIMBAIOT Ha
CEMIKWIIBHOM cTajdbHOM KaHare. [Ipu nposenenuun ['TC no xpeimam 10MOB U IS
IOJIBECKH paclpee/uTeNbHbIX KalOenel MNpPUMEHSIOT CTO€YHble JUHUHM. Tpacca
IIPOKJIAIBIBAETCS 110 CTOCYHBIM OIOpaM, YCTAaHABIMBAEMBIM, KaK MPaBWIIO, II0

rpeOHsAM Kpblll. /[rHa nposera Mexy OlopaMH He JTOJKHA MPEBbIATh 80 M.



Yacrts 7. PazMenienune moja3eMHbIX CeTE HA TEPPUTOPUH
HACEJICHHBIX MeCT

1. Pa3menieHue noa3eMHbIX CETEM HA TEPPUTOPUU
ropoja B ILJIaHE.

2. Pa3menieHne HH)KEHEPHBIX CETEU B IONEPEYHOM
paspese yJInil.

3. Oco0eHHOCTH COBMECTHOM MPOKJIAJKH B KaHaNIaX.

HNnxenepHoe o0OpyAOBaHME HACEICHHBIX MECT, MPEACTaBIsIoNIee COoOon
KOMILJIEKC TEXHUYECKUX YCTPOWCTB, MPEIHAa3HAYEHO i1 00ecrieueHns] KOM(POPTHBIX
yCIOBU ObITa W TPYAOBOM JEATEIbHOCTH HACEJNEHUSA, KOMMYHAJIbHBIX H
MPOMBIILJICHHBIX TPEANPUITUH.

MarucTpanbHble TOPOJACKME M  palOHHBIE CETH BOJOCHAOXKEHHS U
TEIUIOCHA0KEHUS 10 BO3MOKHOCTH TPAaCCUPYIOTCS 10 MECTHOCTU C TOBBIIICHHBIMH
OTMETKaMH, a Tra30npoBOJbl — IO MECTHOCTH C HOHHMKEHHBIMH OTMETKaMH. OTO
1o3BoJIsIeT 0o0Jiee pallMOHAIBHO MCIOJIb30BaTh HAMOpPHI B ceTax. [1o skoHoMHueckum
COOOpaKeHHUSIM MarucTpajibHble pPAalOHHBIE CETU TPACCUPYIOTCS TakuM OOpa3oM,
YTOOBI IIMPHUHA TOJIOCHI, OOCITYKMBAaEMOM MMM TEPPUTOPHM ObLIa paBHA LIUPHUHE
tepputopun  mukpopaiiona (0,8...1,5km). MHxkeHEepHBbIE CETH MNPOKIAABIBAIOTCS
MPEUMYIIIECTBEHHO T10 YJIHIaM U oporam. Jljig 3Toi 1enu B monepeyHbIX Mpodusx
VMLl M JAOpPOr MpeAyCMAaTpUBAIOTCS MeCTa [UIsl YKJIaJAKH CeTed pazIMyHOro
HazHavyeHus (puc.59+61).

OOBIYHO Ha TOJIOCE MEXAY KpacHOM JMHUEH U JIMHUEH 3acTpOMKHU
YKJIaJbIBAIOTCS KaOebHbIE CeTH (cuiioBbIe, CBSI3H, CUTHAJIM3AIIIH,
JUCHIETYEPU3ALMH); O]l TPOTyapaMH — TEIUIOBBIE CETH WM MPOXOJHBIE KaHAJIbI; Ha
pa3feNuTeNbHBIX TI0JI0CaX — BOJOIMPOBOJ, Ta30MPOBOJ, XO3SHCTBEHHO-OBITOBAS
KaHAJIM3aLusl.

Pa3mernienure noa3eMHbIX CETEH IO OTHOIICHUIO K 3JaHUSM, COOPYKEHUAM U
3€JICHbIM HACaXJEHUSAM U HUX B3aUMHOE PACIOJIOKEHUE JOJKHBI HUCKIIOYaTh
BO3MO>KHOCTh IOJMBIBa ()yH/IaMEHTOB 3JJaHUI ¥ COOPYKEHHI, MOBPEKIACHUS OJIN3KO
HAXOJISALIUXCS CETel M 3eJIeHbIX HAaCaKIEHUH, a Takke oOecrneunBaTb BO3ZMOKHOCTD

PECMOHTA cereii 6e3 3aTPpYAHCHUA IJIA ABUKCHUA TOPOIACKOT'O TpaHCIIOPTA.



PacnoJioskeHue MHKEHEPHBIX CeTeil HA MATMCTPAJbHBIX VJIMIAX 00IEeropoACKOro 3HaueHusl ¢ TPAMBAaHOM 110J10COM
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1 — c6opHbIe TPyOOIIPOBOIBI TUBHEBOW KaHAIM3AIUH, 2 — IIPOU3BOJICTBEHHBIN BOJOIPOBO/I,

3- TCILIOIIPOBO/HLI, 4 — MarucCTpajbHasa JUHUA JINBHEBOU KaHaJIn3alluu,

S — pacnpenenuTenpbHas CeTb BOOONPOBOAA, 6 — ra3ompoBOJl CPEIHETO JABICHUS,
7 — TO €, BBICOKOTO JIABJICHUS, 8 — MaruCTpaabHbIN BOJIOMPOBO/I,

9 — X0O34CTBEHHO-OBITOBAS KAHAJIM3AIIHS.

Pucynok 59 — IIpumep pacnosiokeHnss HH)KEHEPHBIX CETEW HA TOPOJICKUX MPOe3aax
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PacnoJio:keHue HHXKEHEPHBIX CeTeil HA MATUCTPAJbHbIX YVJIMIAX oﬁmeropouacoro SJHAQYCHHUA C MECTHBIMMU IIPOEC31aMHU
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1 — cOopHBIC TPYOOIPOBOILI IMBHEBOW KaHAIU3AIMH, 2 — IPOU3BOJICTBEHHBIN BOJOIIPOBO/I,
3 — TemIonpoBOibl, 4 — MaruCcTpalibHas JIMHUS JJUBHEBOM KaHAIW3AlNH,

S — pacnpenenuTenpHas CeTh BOAONMPOBOAA, 6 — ra30mpoOBOJl CPEIHETO JABJICHUS,

7 — TO %€, BBICOKOTO IABJICHHUS, 8 — MAaruCTPaJbHbII BOJOIPOBOJ,

9 — X03SIUCTBEHHO-OBITOBAS KaHAJIN3AIH.

Pucynok 60 — IIpumep pacnosioxkeHnss HH)KEHEPHBIX CETEW Ha TOPOJICKUX MPOe3aax



PacnoJio:keHue HHXKEHEPHBIX CeTeil HA MATUCTPAJbHbIX YVJIMIAX oﬁmeropouacoro SJHAQYCHHUA C MECTHBIMMU IIPOEC31aMHU
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1 — c6opHbIe TPYyOOITPOBOIHI TMBHEBOW KaHAIM3AIUH, 2 — IIPOU3BOJICTBEHHBIN BOJOIPOBO/I,
3 — TermIonpoBO/ibl, 4 — MarucTpaiabHas JUHUS JIMBHEBOW KaHATU3AIlUH,

5 — pacnpenenuTelbHas CETh BOJIOMPOBOAA, 6 — ra30IPOBOJI CPETHETO NABICHUS,

7 — TO %€, BBICOKOT'O IABJICHHUS, 8 — MAaruCTpajJbHbII BOJOIPOBO/,

9 — X03sIICTBEHHO-OBITOBAsT KaHATN3AIIHS.

Pucynok 61 — [Tpumep pacnosioxeHusI HHKEHEPHBIX CETE Ha TOPOJACKUX MTPOE3aax



MuHUManpHblE  PACCTOAHHMS  MEXAY  OTACIbHBIMU  TPyOOIPOBOJAMH
ycranaBnuBaroTca CHullamu.

[Ipy mnoa3eMHON yKIaJAKe WHXKEHEPHBIX CeTed JOKHBI COOJII0JaThCA
OIIPE/ICIICHHBIE PACCTOSHUS HE TOJIBKO B T'OPU30HTAJIBHOW, HO W B BEPTHUKAJIBHOU
IJIOCKOCTU KaK MEXK/y CETAMH U COOPYKEHUSIMHU, TAK U MEK]Ly CAMUMHU CETSIMH.

TpyOonpoBoabl, TPAHCIOPTUPYIOUIUE JKUJIKHE MPOAYKTHl HE JIOJKHBI
3aMep3aTh 3UMOW M HarpeBaThcs JieToM. KpoMe Toro, Bce TpyOOIpOBOABI JIOJIKHBI
BbIJICPKMBATh BHEIIHUE MEXaHU4eckue Harpy3ku. [1oaToMy MuHMManbHas riayOuHa
3anoxenus 0,5m. Kpome Toro, Ha riyOMHY 3aJ0XKXEHHS OKa3bIBAIOT BIUSHUE U
caHuTapHble TpeOoBaHud. Tak, BOJONPOBOAHBIC JHUHUM C BOJON XO3SMCTBEHHO-
NUTHEBOIO  HA3HAUEHHsS  BCErJa  pa3MEIaloTCs  BhIIE  KaHAJU3alMOHHBIX
TpyOOIIPOBOJIOB, a TaKXke TPyOOIPOBOIOB, IO KOTOPHIM MEPEKAYMBAIOTCS SIOBUTHIE
U JYpPHOINIAXHYIIME JKUAKOCTU. PaccrosHMe B CBETy MEXIAy Ha3BaHHBIMU
TpyOOIpoBOgaMH TOKHO OBbITH HE MeHee 0,4M.

Hormyckaercs IIPOKJIaJIbIBaTh BOJIOIIPOBOJIHBIE JMHUU HUXKE
KaHAJIM3AI[MOHHBIX MPU COOJIIOJIEHUN CIAEAYIOIINX YCIOBUM:

— BOJIOIPOBOJHBIEC TUHUU JAOJKHBI OBITh U3 CTAIBHBIX TPYO;

— TpyObl BOAONPOBOJIa HEOOXOIUMO 3aKIII0YaTh B (PYTIAPHI, IPU 3TOM PACCTOSIHUE
OT CTEHOK KaHaJM3alMOHHBIX TPYO A0 oOpe3a dyTisipa JOIKHO COCTaBISATH HE
MeHee 5 M B INIMHHUCTBIX IPYHTax U HE MeHee 10M— B mecyaHbIX, IPABEIUCTHIX U
JIPYTUX KPYMHOOOJIOMOYHBIX IPYHTAX;

— KaHaJIM3alMOHHBIE TPYOOINPOBOJBI B MECTAaX IEpeceYeHUs! MPOKIAAbIBAIOTCS U3
YYT'yHHBIX TPYO;

— JOMYyCKaeTCd MPOKIajgKa BOAONPOBOIAHBIX BBOJOB auaMeTpoMm 10 150 mMm Huxke
KaHAJIM3AIMOHHBIX 0€3 YCTPOMCTB (YyTIAPOB, €CIIU PACCTOSIHUE B CBETY MEXKIY
TpyOomnpoBogamu Oyaet 6ombiie 0,5M;

— TEIUIOMPOBOABI OTKPBITHIX CHUCTEM TEIUIOCHAOXKEHUS M TPYOONpPOBOIBI TOPSYETO
BOJIOCHA0XKEHUS pa3peliaeTcs NpOoKIIaabBaTh HUKE WIH BBIIIE KaHAITU3AIMOHHBIX

CeTeM, eClIi PacCTOSTHUE MEXITy HUMH OyJIeT COCTaBIAThH HE MeHee 0,4Mm.



Paccrosinue B cBeTy Mexay TpyOonpoBogaMu npuHuMaercs pasHbiM 0,2M, 32
UCKIIFOUEHHEM BOJOMNPOBOAHBIX, MEPECEKAIOUUXCs C KaHAIM3aUUOHHBIMU U
TpyOONpOBOAaMU SAOBUTHIX U TYPHOMAXHYIIHUX KUAKOCTEH.

CunoBble kabenu U Kabenu CBS3M IMPOKIAIBbIBAIOTCS, KaK IMPaBUIIO, BBIIIE
TpyOOMIPOBOIOB MPHU COOIIOICHUH MEKY HUMH CIICTYIOIINX PACCTOSIHUI:

— MEXIy CWIOBbIMU Kabemsasmu g0 35kB u kabemsimu  cBA3M  C

TpyOomnpoBogamu — 0,5M;

— 1o xe 110...220xB u tpy6omnpoBogamu — 1 M.

[Ipoknagka TpyOONpPOBOJIOB U AJIEKTpOKaOeIel MoJ KEeJIe3HOJOPOKHBIMU U
TpaMBaHBIMU MYTSAMH, CUUTAsI OT MOJOILIBHI PENIbCa, WIK aBTOJOPOraMH, CUUTAsl OT
BepXa MOKPBITHUS MPOE3KEN yacTu, 10 Bepxa TpyObl, QyTisipa WU dIEKTpoKadens,
OCYUIECTBIISIETCS HA TJIyOMHE 1 M IIPU OTKPBITOM COCOOE MPOU3BOACTBA padOT U Ha
riyouHe 1,5 M mpu 3aKpbITOM.

[Ipu coBMeCTHOI MPOKIIA/IKE HHKEHEPHBIX CETEH B MOJYNPOXOIHBIX KaHaIaxX
pa3MelalTCsl TaKUEe CEeTH, KaK BOJOIPOBOJ, TEIUIONPOBOJbI, KaHAIU3ALMS,
MOJINBOYHBIM BOJOIPOBOJI, BOJOMPOBOJA TOpsiY€i BOJBI, CETH Ta30CHAOXKEHUS WU
HU3KOBOJIBTHBIE 3JIEKTPOKA0ENIN PEKOMEHIYETCsl MpOKIaAblBaTh OTAEIbHO B
CaMOCTOSITENIbHBIX TPaHIIESIX. JTO CBSI3aHO CO CIEAYIOLUIUMHI 00CTOSATEIbCTBAMM:

— COBMECTHas TpOKJaJKa B KaHalax »dJIEKTpokabened U  TpyOOIpOBOAOB
peHTabebHa JUIIb Ha YYacTKax, I UX TPacchl COBIAIAIOT;

— MpOKJAaJKa Tra30BbIX CETe  COBMECTHO C  JIpYTUMU  HHXKEHEPHBIMU
KOMMYHHUKAIUSIMH JTOITYCKAaeTCs TOJbKO MPHU YCIOBHM YCTPOMCTBA MPOXOJHBIX
KaHaJIOB, 000PYAOBaHHBIX TPUTOYHO-BBITSX)KHON BEHTUIISILIUEH.

Oco0oe BHIMaHKE TOJKHO OBITH OOpallleHO Ha CAaHUTapHbIE TPEOOBAHUS MIPH
NPOEKTUPOBAHUM KAHAJIM3AIMOHHBIX CETEH B MOJYNPOXOAHBIX IOJ 3JaHUSIMHU, B
noJBajiax 3JaHUM U T.II.

Jia obecrieueHust ATHX TpeOOBAaHUM JOJKHBI BBIMOIHSITHCS CIEAYIOIINE
YCJIOBHSL:

— KaHaJIbl HC JOJDKHBI UMCTh BXOA0B U3 XXKHJIBIX U HOI[CO6HBIX HOMGH.[GHI/Iﬁ SI[aHHﬁ;



— TpyOONpOBOJBI  KaHAIW3AMK  HEOOXOJAMMO  BBIMOJHATH W3  HAMOPHBIX
HEMETaUIMYecKnX TPyO (acOECTOIIEMEHTHBIX, TIACTMACCOBBIX) C COOIIOJICHUEM
MOJIHOM T€PMETUYHOCTH COETUHEHU;

— YCTpPOWCTBa JUIsl MPOYMCTKH KaHATW3AIMOHHBIX JIMHWKA CJEAyeT BBIHOCHTH 3a
MIPEEIbl 3IaHUM;

— TMPUTOYHYIO BEHTHIAIMIO KaHAJIW3AIMOHHBIA CETH HEOOXOJAMMO YCTPauBaTh
MyTeM YCTAHOBKHM BEHTWISIITUOHHBIX PEMIETOK C HAPYKHOW CTOPOHBI IOKOJIS
JI0Ma;

— TpyOOIPOBOJIbI TEIJIOCHAOKEHHUS, TOPSYETO BOJIOCHAOXKEHHS M BOJOMPOBOIA —
YKJIaJbIBaTh M3 CTaJbHBIX TPYO Ha CBapKe C THAPABINYCCKAM HCIIBITAHUEM Ha
MIOBBINIICHHOE TABJICHHCE;

— 3amopHas W JApyras apMaTypa Ha BOJONPOBOJHOM M TEIJIONPOBOJHON CETIX
JOJKHA BEIHOCHUTCS 3a TIPE/IeIIbl KaHaIa.

MukpopaifoHHasE BOJIONIPOBOHASI CETh, MPOKIIAIbIBAEMast B TIOTYIIPOXOTHBIX
KaHajlax MOoJ 3/IaHUSMM, HCKIIOYAET YCTPOWCTBO MarucTpajibHOM JIMHUM BHYTPH
JIOMOBOTO BOJIOTIPOBO/IA.

TeronpoBobl Yalie BCEro MPOKIAILIBAIOTCA B HEMPOXOJHBIX KaHalaX, HO
MOTYT IPOEKTUPOBATHCA U MOJYIIPOXOJAHBIX KaHAJaX COBMECTHO C IPYTUMH CETSIMH.

[TonmuBOYHBIE BOOMIPOBOIBI MOTYT YKJIAABIBATHCS TIO TMMOBEPXHOCTH 3€MIIH, B

3CMIJIC WJIM B KaHAJIaX B 3aBUCHMMOCTH OT PCKHMa I10JIMBA.



Tema 8. CTpouTtesbCTBO NMOA3EMHBIX CeTEH U KOJJIEKTOPOB

1. OcoOeHHOCTH CTPOUTENBCTBA MTOA3EMHBIX CETEN
¥ KOJUIEKTOPOB OTKPBITHIM CTIOCOOOM.
3aKkpbIThIE CIOCOOBI CTPOUTENHCTRA.

3. IIpaBuna cnaum ¥ IPUEMKH B DKCIUTYaTALUIO

VH)XEHEPHBIX CETEH.

['opoackue MHXKEHEpPHBIE CETH NPOKIAABIBAIOTCS B 3€MJIE OTKPBITBIM WU
3aKPBITBIM  CITOCOOOM. OTKpPBITHI CHOCOO TPOKIAIKH C YCTPONWCTBOM TpaHIIEH
MOJIy4YUJI B CTPOUTEIHCTBE HAMOOJBIIEE PACHPOCTPAHEHHUE. 3aKpPBIThIE CIOCOOBI
MPOKJIAJKA TPyOOTPOBOJIOB MPUMEHSIOTCSI B T€X CIydasiX, KOTr/ia OTPhIBKAa TpaHIIeH
HEBO3MOKHA UJIM HEXKeJaTeIbHA.

CTpouTensCTBO  TOPOJACKHX W pPAllOHHBIX  MaruCTpaJIbHBIX  CETEH
OCYILIECTBIISIIOT, KaK MPaBWIO, 10 Hadajia 3aCTPOMKM KBAPTAJIOB HAa OCHOBE CXEM
KOMILUIEKCHOTO Pa3MEIIeHUs] HHXXEHEPHOTO 000pyI0BaHMUsl, TP 3TOM OJHOBPEMEHHO
MPOKJIA/IBIBAIOT TPAH3UTHBIE MATrUCTPAJIbHBIE CETU U KOJUIEKTOPHI, MPOXOAIINE MO
TEPPUTOPUH KBAPTAJIOB.

['azonmpoBOA MHUKpPOpPAMOHHOW CETH MPOKIAJABIBAIOT OT KPacHOM JIMHUU
3aCTPOMKH WM OT Ta30pEryiasiTOPHOrO MyHKTa KBapTaja 0 3aJBMKKM HAa BBOJIE
BHYTPH 3/1aHUS, & TEIUIOCETh — OT TEIJIOBOT'O ITYHKTA KBApTAJIa /10 y3JIa YIIPABJICHUS B
3IAHUMU.

HenpoxoaHble 1 MOTynpoOXOIHbIE KAHAJBI JJIs1 NPOKIAJKU MOA3EMHBIX CETEH
MEXIy 3HaHUSMH COOPY’KAIOT OJHOBPEMEHHO C YCTPOWCTBOM TMOCTOSHHBIX U
BPEMEHHBIX JIOPOT, OTPHIBKOM KOTJIOBaHA MO/ 3JaHHUS U MOHTaKOM (yHIaMEHTOB H
MOJ3EMHBIX YacCTeW 3JaHUM.

[Tpu COBMEIIEHHOU MPOKJIAIKe  TPyOONPOBOJIOB CTPOHUTEIBCTBO
HETIPOXOAHBIX WM  MOJYHNPOXOJHBIX KAHAJIOB M  MOHTaX CTPOUTEIbHBIX
KOHCTPYKIIMI B MOJIOJBE MPOBOAIT OJHOBPEMEHHO C NPOKIAAKONM WHKEHEPHBIX
cerei.

[Ipokiaaka MOA3EMHBIX CETEM HA MPOEKTUPYEMBIX MPOE3Aax WU JAPYTUX

HCOCBOCHHBIX TCPPUTOPHAX HOJIZKHA IIPCANICCTBOBATL BBIIIOJIHCHHUIO JOPOXHBIX H



Ipyrux pabor 1o OJaroyCTpoOWCTBY C YYETOM TMEpPCIEKTHBHBIX IIJIAHOB
cTpouTenbCcTBa. CTPOUTENBCTBO MOJA3EMHBIX CETEW OTIIMYAETCS BBITSHYTBIM BJIOJb
Tpacchl PpOHTOM PabOT, MOITOMY TEXHOJOTMYECKHU TMPOKJIAIKa CEeTeH ciaraeTcs u3
OTHEJIbHBIX MOCJEI0BATEIbHO BBINOJHSIEMBIX CTPOUTEIBHBIX MPOLECCOB Ha
OTJZIEJIbHBIX, KaK IPaBUJIO, OJIMHAKOBBIX YUaCTKaX CETH — 3aXBaTKax.

CrnenoBarenbHO, IS CTPOUTENHCTBA TOA3EMHBIX ceTel  Haubosee
1eaecoo0pa3Ho MPUMEHSITh MOTOYHBIA METOJ MPOU3BOJACTBA pabOT, MPU KOTOPOM
yepe3 OT/ACNbHBIA MPOMEXYTOK BPEMEHH JOJKHA OBITh IMOJHOCTHIO 3aKOHYEHA
ouepenHas 3axBarka. [loTouHbI MeTOJ TPOU3BOJICTBA pabOT MO3BOJSIET COBMENIATh
PUTMUYHOE TIO BPEMEHM BBIMOJHEHHE pabOT Ha 3aXBaTKaX C MOCJIEAOBATEIbHBIM
OCYILIECTBIIECHUEM OJHOPOJIHBIX MPOLIECCOB U MAPAIUICIBHBIM — Pa3HOPOAHBIX. Takum
00pa3oM, MOTOYHBIA METOJI COUYETAET MOJIOKUTEIbHbIE KaUeCTBA MOCIEI0BATEILHOIO
U MapajjieIbHOrO0 METOJOB IMPOM3BOACTBA pabOT M BMECTE C TEM JIMIIEH TeX
HEJIOCTAaTKOB, KOTOPBIE XapaKTEpHbI ISl 3TUX METOJO0B. Tak, MPOJOJKUTEIBHOCTh
CTPOUTEIHCTBA CETU HA 3aXBAaTKAaX IMOTOYHBIM METOAOM OyET 3HaYUTEIHHO MEHBIIIE,
YeM TIPH MOCIEA0BATEIbHOM, & MHTEHCUBHOCTD MTOTPEOJICHUSI PECYPCOB MEHBIIIE, YeM
MIPY MAPAIUICITBHOM.

OcCHOBOHM JIs1 OpraHM3alMyd CTPOUTEIBCTBA IOJ3EMHBIX KOMMYHHUKALIMI
SBIIAIOTCS MPOEKThl opranuzanuu crpoutensctBa ([IOC) u mpousBoacTBa padoT
(IIIIP).

B IIIIP Ha3Ha4arOT TUI M COYETAHUE TPAHILEW, BUJA KPEIUIEHHS U CIOCO0
pa3paboTku rpyHta. PaboThl MO OTpBIBKE TpaHIIEH OPraHU3ylOT TaKUM 00pa3oM,
9TOOBl OHM KaK MOKHO MEHBIIE CTECHSUIM VYJIMYHOE JBI)KCHHE. 3apaHee
MPEIyCMAaTPUBAECTCA  YCTPOWCTBA MEPEE3AOB B  COOTBETCTBYIOIIMX  MeECTax,
cornacoBanHbix ¢ ['AW. B ycnoBUsIX MHTEHCHMBHOIO YJIWYHOTO JIBUKECHHUS BECbMa
BOXHO MPaBWIBHO PAaCIOJIOXKHUTh OTBaJbl IPYHTAa M YCTAaHOBUTH PEXHUM PaOOTHI
3eMJIEpOMHBIX M ToabeMHbIX MexaHu3moB. B IIIIP cnenumansHO pa3pabarbiBaroT
CIocoObl  MPOU3BOJACTBA pabOT MO TMepexojaM HWHKEHEPHBIX CeTed MOoJ
JKEJIE3HOJOPOKHBIMU W TpaMBaWHBIMU NYTSMH, MAarucCTpPajbHbIMU YIIHI[AMH,

BOJAHBIMU IIpCrpagamMu M T.II. O,Z[HI/IM N3 OCHOBHBIX HOOKYMCHTOB IIIIP sBasitoTcs



TEXHOJIOTUYECKHUE KapThl, KOTOPHIC MMOMOTAIOT MPABWILHO BHIOpATh M TPUMEHHTH
COBPEMEHHBIE CIIOCOOBI MPOU3BOICTBA PadOT.

JI0o OCHOBHBIX pa0OT MPOBOJATCS IMOATOTOBUTEIIBHBIC W BCIIOMOTATEIbHBIC
paboThl, KOTOpBIE BKIIOYAIOT pa3OUBKY Tpacchl TpyOOmpoBOoJa B IUIaHE M IO
npoduto, pazdopky achaibTOBOTO JOPOKHOTO MOKPBITHSI, JOCTABKY CTPOUTEIBHBIX
MaTepuajoB Ha TPACCy, pa3MEIICHHE BPEMEHHBIX COOPYKEHUH U JIp.

PaszbuBka Tpacchl 0opMIISIETCS aKTOM € MPUIIOKEHHEM BEJOMOCTH PETEpOB,
YTJI0B MOBOPOTa U MpuUBs30K. OCh Tpacchl pa3zMeyaeTcs KOJBIIIKaMU, TIEPeCeUCHUs
Tpacchl TPyOONpOBOJa C CYIIECTBYIOIIUMH TOI3EMHBIMA COOPYKEHUSMU HAJO
OTMEYaTh Ha MOBEPXHOCTU 3€MJIM OCOOBIMH 3HAaKaMH, a MeECTa PacCMOJIOKEHUs
KOJIOJIIIEB HYKHO OTMEYaTh CTOJIOMKAMH, YCTAHOBJICHHBIMH B CTOPOHE OT TPACChI (Ha
CTOJIOMKAX yYKa3bIBA€TCS HOMEP KOJIOAIA M PACCTOSTHUE OT HETO JI0 OCU TPACCHI).

[Ipu HeobOxomumoctu pazdopku achanbToBoro (achanbTOOETOHHOTO)
JOPOKHOTO TOKPBITUSL HEOOXOJUMO OMNPENCIUTh IUIONIaJb BCKPBITUS JOPOKHOTO
MOKPBITUS W BHIOpATh MEXaHU3MbI IS BbIONHEHUS paboT. lllupuna monock
BCKPBITHST ac(aJibTOBOTrO TMOKPHITUS NOKHA ObITh Ha 30 cM OOJbllIe MIHUPUHBI
TpaHiien mnoBepxy (mo 15 cMm ¢ kKaxaoll cropoHsl Tpanmen). s pa3zbopku
TOPOKHBIX TOKPBITUH TPUMEHSIOT O0apoBble W AUCKO(PE3CpHBIC MAIIWHBI, a TPH
MaJbIX 00beMax — 0OTOOHHBIE MOJIOTKH.

[Ipu pemeHnn BOMPOCOB, CBSI3aHHBIX C JOCTABKOW HA TPACCY CTPOUTEIHHBIX
MaTepualioB M U3JENIUMA, HAJ0 OMPENeNUTh UX OOIIyI0 Maccy, Mmoaooparh Haubosee
palMoHAIbHOE KpPaHOBOE O00OpYJIOBaHUE ISl MOTPY30YHO-PA3TPy304HBIX PAOOT U
TPAHCHIOPTHBIE CPEACTBA JJIA MEPEBO3KU TPY30B C YUYETOM TrabapuTOB M MAacChl UX
€ IMHUIIBI.

[Tpu pa3paboTke TpaHIIEH B BOAOHACHIIIICHHBIX TPYHTAX, KOTIa UMEET MECTO
MNOCTOSIHHBIM MPUTOK T'PYHTOBBIX BOJ| BBIIIE MOJOMIBBI OyAyIIeH TpaHILIEH, JOJKHBI
OBITH MPETyCMOTPEHBI PAOOTHI 10 UCKYCCTBEHHOMY TOHIKEHHUIO YPOBHS TPYHTOBBIX
BOJ HIDKE JHA TpaHmien He MeHee, 4yeM Ha 0,5M. OkoHYaHWE MOHTaXXa WU IYCK
BOJIONIOHU3UTEIIBHOM YCTAHOBKHU JOJKHBI OBbITh oOcyiecTBieHbl 3a 1...10cyT. 1o
Hayvaja MPOW3BOJICTBA 3eMJISIHBIX PaboT. i1 BOAOMOHIKEHNST OOBIYHO MCIIONB3yeTCs

UTII0(UILTPOBBIC YCTAHOBKY (prc.62).



1 — HacocHBIN arperar,
2 — urnoQuIbTPHI,
3 — KpHUBBIE IETIPECCUM.

Pucynok 62 — UrnoduibTpoBasi ycTaHOBKA JIJIs1 BOJJONOHUKEHUS

JIist IpOKIJTaIkM TOA3EMHBIX CETEH MPU OTKPHITOM CIIOCOOE MPOU3BOJICTBA
paboT B TpPyHTE OTPHIBAIOT TpaHIIEHM C HAKJIOHHBIMA OOKOBBIMU CTEHKAMH, C

BEPTUKAIbHBIMU CTEHKAMU WJIA CO CTEHKaMU CMEIIaHHOTO Tuna (puc. 63).

TpaHmeﬂ C OTKOCaMH CTeHKM CMEeIIaHHOI'0 THIIA
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Pucynok 63 — Buabl TpaHuei npu NpoKiaaKe ceTeu



VYCTpOoHCTBO TpaHIIE C BEPTHUKAJIbHBIMU CTEHKAMH TPeOyeT HauMEHBLIETrO
o0beMa 3eMJISIHBIX paloT, OJIHAKO OTphIBKa HX 0€3 KpeljeHud B TpyHTaX
€CTECTBEHHON BJIAJKHOCTH JIOMYCKAETCS TOJIBKO 10 TJIyOMHBI, KOrJa HCKIIOYEHO
oOpy1iienre cTeHku TpaHiied (1...2 M B 3aBUCUMOCTH OT BUJa TpyHTa). TpaHiieu ¢
KpEIUICHUSIMA TPUMEHSIOT B CTECHEHHBIX YCJIOBMSIX M TMpU TIyOWHAax, Koraa
BEpPTHUKAJIbHAsA CTEHKAa MOXXET OOpymHThca. TpaHIIen ¢ OTKOCaMU HCIONb3YIOTCS B
IPyHTaX €CTECTBEHHOW BJIQXHOCTA W TMPU HAIMYMK JOCTATOYHOW CBOOOHOM
IUIOLIAAM 171l IPOU3BOACTBA padoT.

CMelIaHHbI TUIT TpaHIIEH OOBIYHO MPUMEHSIETCS MPU OOJIBLION TITyOHHE U
BBICOKOM YPOBHE I'PYHTOBBIX BOJ.

Pa3mepsbl monepevyHoro ceueHus TpaHUIEH OMPENEsIoTCS B 3aBUCUMOCTH OT
TuaMeTpa TpyOoInpoBOo/Ia, BUIOB TPYO U IMIUPUHBI KOBIIA dKckaBaTopa. [Ipu Hamuduu
KpPEIUICHUH IMPUHA YBEIMUYUBACTCS Ha ToJuHYy Kperienuit (20...40cm).

Js  pa3paboTKH TpaHIIEeH MCHOIB3YIOT OJHOKOBIIOBBIE HKCKABATOPHI,
000opyI0BaHHBIE OOpaTHOW JIOMATOW WM JparjailHOM, a TaKKe POTOPHBIMHU WIIH
MHOTOKOBILIOBBIMHU JKCKaBaTopamu. Pa3paboTKy rpyHTa B TpaHILESX CIEAYET BECTH
0e3 HapylleHUs e€CTECTBEHHOW CTPYKTYypbl I'pDyHTa B OCHOBaHHMM C HEI000pOM B
npenenax S...25 cm.

Pa3paboTka Mep3nbIX TPYHTOB BEIAETCS OTTaMBAaHHEM W  PHIXJICHHEM
(IpobsieHneM, CKallbIBaHUEM, B3JIaMbIBAHHEM, PE3aHHUEM U B3PBIBHBIM CIIOCOOOM).
JpobGienrie Mep3ibIX TPYHTOB OCYIIECTBISETCA YAAPHBIMU CIIOCOOAMH C MOMOILBIO
1iapa Wik KJIuHa, KOTOPbIE MMOABEIIMBAIOT K TPOCY CTPEIIbl IKCKaBaTOpa WM KpaHa.
st pa3pabOTKKM MEp3JbIX T'PYHTOB CKaJbIBAHUEM MPUMEHSIOT JIU3€]Ib-MOJOTHI U
TPEXKIIMHOBBIE peIXJUTENU Ha TpakTope T-100.

B3naMbIBaloT I'pyHT NpPHUILENHBIMU MPUCHOCOOIEHUSIMU K Oyibaosepam /-
5765 c TpakTopom T-1081" u 1p.

Pezanue Mep3nbIX TPYHTOB MPOU3BOIAT OapOBBIMH M JUCKO(PPE3EPHBIMU
MalllMHAMH.

OTtTauBaHue Mep3JIbIX TPYHTOB MPOU3BOAMUTCS MpH HEOONBIIUX OOBEMax

3CMIJISIHBIX pa60T, OTCYTCTBMHM HWJIM HCBO3MOXHOCTHU HMCIIOJIB30BaHUS CpPCIACTB



MEXaHUYECKOTO PBIXJICHUSI, B CTECHEHHBIX YCIOBUSX W MPU HAIUYMU TMOAZEMHBIX
cerei.

Ecau oTpeiBatoTCs TpaHIIEH ¢ BEPTUKAIBHBIMU CTEHKAMU, TO OHU KPEIATCS C
IIOMOIIBIO JIOCOK, CTOEK M3 OpyCcheB U pacmopok. Jlis 3TOM ke LEeNH UCHOJIb3YI0TCA
WHBEHTApHBIE KPEIUICHUS C TPYOUYaThIMU PaCIOPKaMU U IEPEBSIHHBIMU LIIUTAMHU.

Vki1azika 1 MOHTaX 3aBUCUT OT BHUJIa CETH, MaTepuaia TpyO, BUOB CTHIKOBBIX
COEIMHEHMUI, UCITI0JIB3yEMOTO Ipy30I0AbEMHOIO o0opya0BaHus,
TUAPOTE€0JIOTHYECKUX YCIOBUM MTPOKIIAIKH.

UyryHHble,  acOECTOLIEMEHTHbBIE,  JKeJIe300€TOHHbIE, OCTOHHBIE U
KepaMU4yecKue TpyObl MOHTUPYIOTCS B TpaHiiee. Cama cxema MOHTaXa 3aBHCHUT OT
Buga TpyO. UyryHHble TpyObl HMMEIOT pacTpyOHBbIE COEIUWHEHHUS C 3aJEJIKOU
IICHBKOBOM INIPSAJBK0 WJIA  PE3MHOBOM  CAaMOYIUIOTHSIIOLIEUCS MaHXETOW W
acOEeCTOLIEMEHTHBIM 3aMKOM.

AcOecTorieMeHTHbIE TpPyObl COEIMHSAIOTCS C IOMOILBIO JABYXOYpPTHBIX
acOECTOLIEMEHTHBIX MYy(T C YIUDIOTHEHHMEM pPE3UHOBBIMU KOJIBIIAMH KPYTJIOTO
ceyeHus, acOecroueMeHTHbIX MypT CAM c pe3rHOBBIMU CaMOYIUIOTHSIOIIMMUCS
KOJbIIaMU (UTYPHOTO CeYeHHs, (UIAHIEBBIX MY(PT C PE3UHOBBIMH KOJIbIIAMH
KpPYTJIOTr0 cedeHus (IUisi HAMOpHBIX TPyOONpPOBOAOB), a TaKXKE LHJIMHIPUYECKUX
acOecToreMeHTHBIX My (DT (111 O€3HAOPHBIX TPYOOTIPOBOIOB).

beronnbie u xene300eTOHHBIE TPYObl UMEIOT pacTpyOHbIE WM MY(TOBBIC
COEJIMHEHHUS. YIUIOTHEHHE CTBIKOB MPOM3BOAUTCS C MOMOIIBIO PE3UHOBBIX KOJEll.
be3nanopueie TpyOONIPOBOIBI U3 OETOHHBIX M KEIE300€TOHHBIX TPYO MOTYT HUMETh
pacTpyOHble U (QayiblieBble COCIUHEHMS. YIUIOTHSAIOTCS TaKUE€ CTHIKA MEHbKOBOM
OpSAbI0 WA JAPYTUMU TE€pPMETHKaMHU, C 3aJCJIKOM acOECTOLIEMEHTHBIMU WU
pe3uHOBbIMU  KoJibllaMu. CThIKM  (panblieBbIX TpyO YIUIOTHAIOT —achaibTOBOM
MAaCTUKOW, OUTYMHO-PE3WHOBBIMU NPOKIAIKAMU M JAPYTMMH TE€PMETUKAMH C
3aJIEJIKOM CThIKA [IEMEHTHO-IIECYAHBIM PaCTBOPOM.

Kepamuueckue TpyObl COETUHSIOTCS pacTPyOHBIMHU CTHIKAMHU C YIUIOTHEHUEM
OUTYMU3UPOBAHHOM MPSAIBIO0 C 3AMKOM U3 LIEMEHTHOTO PacTBOpa, aCOECTOLIEMEHTHOU

cMecH, ac(haabTOBOW UM APYTOM MACTUKH WJIU TJIMHBI.



CranpHBIE M IUIACTMACCOBBIE TPYObl YKIAABIBAIOTCA IUICTSIMH, KOTOpBIC
cobupatorcs Ha OpoBke TpaHiied. CThIKOBbIE coeuHEHUs: — cBapHble. CTajabHbIe
TpyOBI 70 cOOpa B MIIETH TOJKHBI OBITH TOKPBITHI U30JISIHEH.

B Mecrax ycTaHOBKM apMmaTyphl Ha TpPyOOIpPOBOJAX MPETyCMaTPUBAIOTCS
dnaHIeBbIE COCIUHEHUS, a MPU HEOOXOAUMOCTH U COOTBETCTBYIOIIME (haCOHHBIC
YaCTH.

CTpouTENbCTBO MOA3EMHBIX CETEM M KOJUIEKTOPOB OTKPBITHIM CIOCOOOM B
3aCTPOEHHBIX pallOHaX HACEICHHBIX MECT YacTO 3aTpyaHeHO psaoMm (axtopos. B
CBSI3U C 3TUM MPUMEHSIOT CJIEIYIONINE 3aKpbIThie (OecTpaHIIeiiHbIe) CIOCOObI padoT:

— IITOJIBHEBBIMH,

— IIIUTOBOM,

— METOJ] IPOJaBINBaHUSA,

— METOJ MPOKAaJIbIBaHMUS,

— METOJl TOPU30HTAIBLHOTO OypeHus,

— BHUOpPOBaKYyMHBIH,

— TUIPOMEXaHUYECKHUU.

[Ipu muTOBOM MeETOIE pa3paboTKa TPYHTa M YCTPOWCTBO CTEHOK TOHHEIS
OCYILECTBISETCS MO/ 3alIUTON HWIMHIPUYECKON 000JI0UKH — IIUTA. DTUM CIIOCOOOM
MOJIB3YIOTCS MpU TIAyOMHAX MNPOKIAAKU 7...25 M B caMbIX pa3HOOOpa3HbIX
TPYHTOBBIX yCIIOBHSIX.

KOHCTpYyKTUBHO KT NpeaCcTaBiseT coO0M 11eIbHOCBAPHYIO WIH COOMPAEMYIO
U3 OTHENbHBIX 3JIEMEHTOB METAUIMYECKYyl0 000y0uKy (puc.64), HUMEUIyl0 TpH
OCHOBHBIE YaCTH:

— TEPEeTHIO — PEXKYITYI0 KIMHOBUIHOW (POPMBI C KO3BIPHKOM MJTH 0O€3 HEro,

— CpEOHIOI — ONOpPHYI, B KOTOPOM pa3MEUIeHbl THpaBIUYECKUE

JIOMKPATHI,

— 3aJHI0I0 — XBOCTOBYIO.



()

1 — mepenHss pexymas 4acThb,
2 — KO3BIPEK,

3 — rUAPABIMYECKHAE TOMKPATBHIL,
4 — cpenHss ONIOPHAS YacTh,

5 —3aaHA4 (XBOCTOBAs) YacTh,
6 — OIOpHBIE KOJIBbLA.

Pucynoxk 64 — Cxema npoxoa4ecKoro mura

IIpox0oaKy ¢ MOMOIIBIO IMIUTA OCYLIECTBISIOT B TAKOM ITOCIEAOBATEIBLHOCTH.
BBeaennsiii B 3a00# MUT BAABIUBACTCA B TPYHT B TOPU30OHTAIBLHOM HAaIPaBJICHHUH
(0 oCcH MPOXOJIKH) C TIOMOIIBI0 COOCTBEHHBIX AOMKpaTOB. [Ipu BAaBIMBaHUM TPYHT
BXOJIUT B PEXYIIyI0 €ro 4YacTh, HMEIONyI0 (HOpMYy HIWHIAPHYESCKOTO KIIMHA.
BnasneHHblit BHYTph IIUTa TPYHT pa3pabaThiBalOT PYYHBIM WM MEXaHU3UPOBAHHBIM
CIIOCOOOM M TPY3ST Ha TEJIEKKH, KOTOPhIE OTKATHIBAIOT IO TOHHEIIO IO IIaXThl, U3

KOTOpOM Havara pa3paboTKa.

ouT

YIIOpHAas CTCHKa

Pucynok 65 — Cxema npoxoku



[IpoBH>KEHHE IIMTA BHEPE] OCYLIECTBIISIETCS C MOMOIIBI T'MAPABIMYECKUX
JIOMKpPaTOB, PACHOJOKEHHBIX B CEPEAMHE LIUTAa II0 €ro NepuMeTpy. YIOPOM Ui
JIOMKPaTOB MpH MEpPEMENICHUHN LIUTa CIYKUT OJouHas oThaeika BelpaboTku. [locne
IPOJBMKEHHUS IIMATA BIEPE] U BBIPAOOTKH IPYHTA B XBOCTOBOM YAacTH IIMTA MO €ro
MEePUMETPY YKIIAJIBIBAIOT OJIOKHU OTAEJIKH IT0JT 3aIIUTON XBOCTOBOM 00010UKH. biioku
VKJIAJbIBAIOT MPU BTSIHYTHIX B JOMKpaThl INTOKAaX. 3a KaXAbIA UK HUT
IOPOJABUraeTCs Ha JJIMHY XOJa IITOKAa JOMKpAaToB. B cienyromuil LUK IITOKH
JIOMKpaTOB YIUPAIOTCd BO BHOBb YIJIOKEHHbIE OJIOKM M UIUT TMPOABUTACTCS B
cienyolee mnojoxxkenue. Pabora murta TakuM o0pa3oM, COCTOMT M3 HENPEPBIBHO
NOBTOPSIOIIMXCSA TPEX OCHOBHBIX LMKJIOB: MPOJBIXKEHMS BIIEpE] Ha JJIMHY OJIoKa
OTJEIKH, Pa3pabOTKH M TPAHCIOPTUPOBAHUS [0 TOHHENIO TPYHTA U YKIAIKU
CeAYIOIINX OJIOKOB OTIEIKH.

PacueTtHoe paBiieHME XKUIOKOCTM B JOMKparax coctaBigeT 15...25Mna.
[[luToBBIE MPOXOAKH ISl BOJONPOBOAHO-KAHAIM3ALUUOHHBIX CETEW U COOPYKEHUI
BBIITOJTHAOTCS IIIUTAMU HAPYKHBIM AUaMeTpom ot 2,1 1o 5,63 m.

[Ipu  ucnonp3oBaHMM I8 MPOKIAIKUM  TpyOOHmpoOBOJOB  CHOCOOOB
MPOKAJIbIBAHUSI W TPOJABIMBAHUS TpyOa BIABIMBAETCS B TPYHT MOJ JIEHCTBHEM
TOPU3OHTAIBHBIM YCUIIMM, CO3[JaBa€MbIX JIOMKpaTaMu. PaGoThl MO MPOKaIbIBAHUIO U
IIPOJABIMBAHUIO HAYWHAIOT C OTPBIBKM pabOyero KOTJIOBaHA, B KOTOPBIA BXOJMT
KOHEIl TMpOoKJIaapiBaeMoil TpyObl. B paboueM KoOTIOBaHe pa3MeIlIalOT Bce
0o00opyI0BaHME U MPUCITOCOOTIEHUS ISl TPOoU3BoaACcTBa paboT. C LEIbI0 BOCIPUATHS
TOPU3OHTAJIBHBIX PEAKTHUBHBIX YCHUIUW OT JIOMKpPAaTOB B 3aJlHEd 4YacTu pabodvero
KOTJIOBaHA JIEJAI0T YIIOPHYIO CTEHKY U3 CBall WM MINAIbHON KJIETKH.

[IpokosioM Ha3bIBaeTCsi TaKOW CHOCOO MPOXOJAKH, MPU KOTOPOM OTBEPCTHE
st TpyObl oOpa3yeTcss 3a CHeT paJHalibHOTO YIUIOTHEHUs TpyHTa, 0e3 ero
pa3zpabotku. [IpokanbiBanue rpyHTa TpyOaMu MPOU3BOIAT C MOMOIIBIO IOMKPATOB,
1ebeloK, TPAaKTOPOB, pbIYaroB U Jp. i1 yMeHbIIEHUsI COTPOTUBIIEHUS TPyOe IIpH ee

MPOKOJI€ UCTI0JIB3YETCSl KOHUYECKU HAaKOHEUHUK (pUc.60).




Pucynok 66 — HakoHeuHMK TpyOBI U IPOKOJIE

[TponaBnuBaHMEeM Ha3bIBACTCSI TAaKOM crnoco0 OecTpaHIIEHHOW MpOKIaaKH
TpyO, MPU KOTOPOM B TPYHT IOCIIEIOBATEIbHO BIABIMBAIOTCS OTACIIbHBIE 3BEHbS
TpyO, coeMHsAEMBIe MEXIy COOOM B Iporecce padoT CBapKOM, ¢ pa3paboTKou 3a00s
BHYTpU TpyObl M yJAaJ€HUEM TpyHTa uepe3 MpOoKiIaablBacMylo TpyOy. OTum
CcrocoboM MOXHO TpoAaBiuBath TPyOsl auamerpom ot 200 mo 1700 mm u Goree.
Haubonbiiee pacnpoctpaHeHue JUisi NPOAABIMBaHUS TPYO MOIYYWIA YCTAHOBKH C
TUAPABIMYECKUMH JIOMKpaTaMH C OOJbIIMM XO0J0M MToka. CpeaHue CKOpOCTH
npoxoaok konebdmores ot 0,15 o 1 m/4, a nmuHa npoxoaok — ot 20 10 60 M.

JUis TOpU30HTAIBHOTO OypEHHUsl MCIOJIb3YIOTCS MAIIMHBI FOPU30HTAIBHOTO
oypenuss YI'b-2, YI'b-4, VI'B-5. l'opusoHTasibHOE OypeHHE MpEeayCMaTPUBAET
OIEPEKAIOIYI0 pa3pabOTKy IpyHTa B 3a00€ ¢ 00pa30BaHMEM CKBa)XKMHBI HECKOJIBKO
Oonbuiero auamerpa (Ha 10...50 mm), ueM npoxsajeiBaeMasi TpyOa, KyJa ee 3aTeM
YKJIaJbIBAIOT.

JlnameTp CKBaKMH mpu 3ToM aocturaeT 1220 mwm, a anuHa OecTpaHIICHHON
npokiagku Tpyd — 40...60m. Cnoco0 »3ToT HemoctaTouHo 3h@eKTuBeH B
OOBOJHEHHBIX M CBHIIYYUX TIPyHTaxX H3-3a TOTrO, YTO 3a30pbl MEXAY TpyOoi u
CTEHKaMH CKBaYXUH JIOJITO HE COXPAHSETCA.

[Ipy mTONBHEBOW NPOXOJKE pa3padOTKa TIPyHTa BEAETCS IOJ 3allUTOU
KpEIUIeHUH, KOTOPbIe MOHTUPYIOTCS TI0 MEPe MPOXOIKH. Takoi crnocod MpuMeHseTCs
IPU MaJION IPOTSKEHHOCTH MEPEXO0/IOB.

Jlis  oOecrieyeHnss HEoOXOAMMOIro KayecTBa paldOT  OCYILECTBISETCS
aBTOPCKUN HAJ30p IPOEKTHBIX OpPraHu3aluii, KOHTPOJb CO CTOPOHBI 3aKa3zuuKa U
KOHTPOJIb CO CTOPOHBI OOILIEroCyJapCTBEHHBIX KOHTPOJUPYIOIIUX OpraHU3alMM
(Takux, KaKk OpraHbl CAaHUTApHOI'O HAJ30pa, KOTJIIOHAA30pa U T.I1.) B xox1e KOHTpoJs
IpoBepsieTCs BBINOJMHEHUE perieHuid npoekra, CuulloB, caHuTapHbIX TpeOoBaHU, a
TaK)K€ MPaBUJI TEXHOJIOTUU CTPOUTENIHCTBA.

CMOHTHpOBaHHbIE HANOPHBIE TPYOONPOBO/IBI UCIBITHIBAIOTCS HA MPOYHOCTD

U IINIIOTHOCTH (FCpMCTI/I‘IHOCTB) TMAPaBIMYCCKUM HJIM ITHCBMATHUYCCKUM CIIOCOOOM.



TpyOornpoBo/bl, YJIOKEHHBIE B TpPAHIIESX, HEMPOXOJHBIX TOHHEIAX WM KaHalax,

VCIIBITBIBAIOTCS JBAK/IbI:

a) MpeABAPUTENbHO — HAa MPOYHOCTh U TEPMETUYHOCTH (HUCTIBITAHUS TPOBOJSATCS
MOCJIe 3aChIIKM TMa3yX C MOJOMBKOW TpPyHTa Ha IOJOBHUHY BEPTUKAIBHOTO
nuameTpa B cooTBercTBuM ¢ TpeboBanusimu CHull, ¢ ocTaBieHHBIMU OTKPBITHIMU
JUIS OCMOTPA CTHIKOBBIX COEJIUHEHHUIN).

0) OKOHYATEJILHO — HA POYHOCTh U TEPMETHUYHOCTH (MCIIBITAHUS TPOBOISTCS TIOCIIE
MIOJTHOM 3aChIKKU TPyOOTIPOBO/IA).

O6a wucnblTaHWsT TPOBOASTCA JI0 YCTAHOBKM THUAPAHTOB, BaHTY30B,
PEeIOXPAHUTENBHBIX KJIAAHOB, CAJTbHUKOBBIX (CUIL(MOHHBIX) KOMIIEHCATOPOB U T.II.

UcnbiTanuss MOTyT OBITh THAPABIMYECKHUMH U THEBMATHYECKUMU.
Ilpeosapumenvuble ucnvlmanus MPOBOIATCA CTPOUTEIbHBIMUA OpPraHU3aALUSIMU IS
cebsl, HO C COCTaBJIEHMEM aKTa M YTBEPXKJIECHUEM €ro TJABHBIM HHXKEHEPOM.
OkonuamenvHble  ucnolmauus  NOPOBOASATCS B INPHUCYTCTBUM  3aKA34YHKa,
MPEICTABUTENIEN TPOEKTHOM Y SKCILTYaTUPYIOLIEN OpraHru3alni.

UcnpiTanne Oe3HANOPHBIX TPYyOONPOBOJOB MPOUZBOAUTCS TOJBKO Ha
FEPMETUYHOCTh MPUYEM JIBAXKIABL: NPeos8apumesbHo — 10 3aChIIKU U OKOHYAMENbHO
(MpreMOYHOE) — MOCIIe 3aChIKU TpaHileu. VCIBIThIBAIOTCA YYaCTKU TPYOOIPOBOIOB
MEXKIY COCEIHUMHU KojoauaMmu. [IoNroToBiIeHHBIE YyYACTKHM HMCIHBITHIBAIOTCS JIBYMS
criocobamu:

— OIpeAesieHUeM YTEUYKH BOJBI U3 TPYOONPOBOAOB, MPOKIAABIBAEMBIX B CyXHX, a
TAKK€ B MOKPBIX IPYHTaX, KOrJa TOPU30HT TPYHTOBBIX BOJ Y BEPXHETO KOJOALA
pacmoyioKeH Ha TIyOWHE, PaBHOW WJIM MEHBIIEH MOJIOBUHBI PACCTOSHUS MEXKITY
JIFOKOM M IIEIBITOM;

— 3aMepOoM MPUTOKA BObI, €CJIU TOPU30HT TPYHTOBBIX BOJI PACIIOIOKEH Ha TITyOUHE,
OOJBIIICH TOTOBUHE PACCTOSIHUSI MEXKTY JIFOKOM U IIEIBITOM.

HcnblTaHusT TOA3EMHBIX HApYKHBIX Ta30MpOBOJOB BCEX [JABICHUN U
HazeMHble Hu3koro (mo 0,05MIla) mpoBoauTCs BO3MyXOM, HAa3€MHBIE BBICOKOTO
napyenus (coimie 0,3...0,6 u cBoiie 0,6...1,2MIIa) UCHIBITHIBAIOTCS HA TPOYHOCTH U

repMEeTUYHOCTD ruapaBINYCCKUM CIIOCOOOM. ITneBMaTHueCcKue HUCIIBITaHUA



ra3onpoBOJOB BBICOKOTO JIaBJICHUSI JIOMYCKAETCS MPOBOJAUTH MpPHU COOJIIOACHUU
0CcoOBIX Mep 0€30IaCHOCTH.

HcnbiTanus MOA3EMHBIX Ta30IPOBOJIOB HA MPOYHOCTH MPOU3BOJUTCS MOCIE
MOHTa)ka MX B TpaHIee W npuchbinku Ha 20...25 c¢M BbIIIe BEpXHEH oOpasyroriei
TpyObl. IlpyM THEBMATUYECKUX MCIBITAHUAX OCMOTP M TPOBEPKY COCAMHEHUN C
MOMOIIFI0 MBIIBHON 3MYJIBCUU TPOBOJSAT TOJBKO IOCJIEC CHIDKCHUS JABICHUS 0
HOPM, YCTAaHOBJICHHBIX JIJII UCIBITAHUS HA TEPMETUYHOCTh. VCTIBITAHHS TTOA3EMHBIX
ra3ornpoBOJOB HAa TE€PMETUYHOCTh OCYIIECTBIISIETCS TOCJE TMOJTHOM 3achIIKH [0

IMPOCKTHBLIX OTMCTOK.



Tema 9. DkcruryaTanus MoA3eMHbIX CeTeH U KOJJIEKTOPOB

1. CocTtaB OCHOBHBIX pabOT IIPU IKCILITyaTalluU
BOZOIPOBOIHBIX U KAHAIM3ALMOHHBIX CETEH.
[IpouncTka BOJIOIPOBOJHBIX TPYO

3. KOHTpOJIbHBIE HCTIBITAHUSA BOJOBOJOB U CETEH.
[IpodunakTuyeckas mpoYMUCTKA
KAHAJIN3aLMOHHBIX CETEH.

5. 3amauu ciay>KObI SKCIUTyaTaIlMU TEIUIOBBIX CETEH
Y €€ OpraHu3alMOHHAs CTPYKTYypA.

6. 3agaun ciaykObI KCIUTyaTallud KaOeIbHbIX
CETEH U €€ OpPraHU3alMOHHAsA CTPYKTypa.

7. 3anauu ciyKObl SKCIUTyaTaluH MOA3EMHBIX

ra3onpoBOOB.

B cocTaB ocCHOBHBIX paOOT MpU IKCILTyaTaI[UU CETEH BXOISAT:

— COHEpXKAHME CETEBBIX COOPYKEHUUW B HCIPABHOM COCTOSIHUA U
HaOJII0JICHUH 32 UX COXPAHHOCTHIO;

— M3y4YCHHUE THAPABINYECKOTO PEKUMa pabOThl CETU U COOPYIKEHHUH C TENBIO
YCTAHOBJIEHUS] ONTHMAJbHBIX PEXKUMOB U BBISBICHUS YYacCTKOB CETH,
TPeOYIOMUX JATBHEHUIIIETO PAa3BUTHS;

— OIpeJIeICHHE YYacCTKOB CETeH, COOPYKEHHH M YCTPOUCTB, TpeOyrOUIuX
KalMTAJIbHOTO PEMOHTA UJIU 3aMEHBI,

— HaJA30p 32 HOBBIM CTPOMTEIBCTBOM M NPUEMKA B HKCIUTyaTallMI0 BHOBB
IIOCTPOCHHBIX WM  KallUTAJIbHO OTPEMOHTUPOBAHHBIX CETEU U
COOPYKCHUH HA HUX;

— MNPEeAyNpEexKICHUE U YCTPAHEHUE B KpaTYAUIIINE CPOKU aBAPUM;

— BEJCHUE TEXHUYECKOW CTATUCTUKM W  HWHBEHTApU3ALHUH  CETEBBIX
COOPYKCHUHU.

Brimonnenue 3TUX paboT  oOecreuuBaeTCs JKCIUTyaTallUOHHBIMH U

peMOHTHO—aBapHﬁHBIMH 6pI/IFaI[aMI/I, KOJIN4YC€CTBO KOTOPLBIX OoIIpCACIIACTCA



IOPOTSHKEHHOCTBIO CETH paiioHa, 00beMOM paboOT, TEXHUYECKOW OCHAIEHHOCTHIO U
KJIIMMAaTUYECKUMH YCIOBHUSIMHU.

Jis  obecnieuenust HajaexkHod U OecrepeOoitHOM — paboOThl  cereid
BOJOCHA0XEHUSI U BOJIOOTBEACHHUS C ONTUMAIBHBIMH TEXHHKO-YKOHOMUYECKUMH
MOKa3aTes MU HEOOXOJIMMbI YeTKas KOOpPAMHAIMS U B3aUMHAsl YBSI3Ka OT/AEJIbHBIX
COCTABJISIIOUIMX 3JIEMEHTOB. Takyl0 KOOpPIMHALMIO OCYIIECTBISET AMCIETYEPCKAs
cnyxk0a (JC). B 3aBucuMocTH OT CTENEHH aBTOMATU3ALMH JUCIETYEPCKOrO
yIpaBJieHUs Bc€ 00bEKThI MOTYT OBITh pa3JieieHbl Ha PsiI TPYI:

a) MOJHOCThIO aBTOMAaTU3UPOBAHHBIE 0€3 IUCIIETYEPCKOTO YIPABIEHUS arperataMu,

0) MOJHOCTHIO aBTOMATU3UPOBAHHBIE C AYOJIMPOBAHHMEM YIPaBICHUS OCHOBHBIMU
arperaTamu C JIMUCIETYEPCKOTO MyHKTa,

B) C YAaCTHMYHOW aBTOMATH3alMed M AUCIETYCPCKUM YIPABICHHEM OCHOBHBIMHU
arperaTamu.,

I') IUCIIETYEPCKOE YIIPaBIEHUE PU OTCYTCTBUHU KaKOW-TMO0 aBTOMAaTU3ALINH.

B nocnennue ronpr BMecto JIC BHEAPSIOTCS aBTOMATU3UPOBAHHBIE CHCTEMBI
ynpasienus (ACY) B BOAONPOBOIHO-KaHATU3ALMOHHOM XO3SIICTBE.

[Tpu skcrTyaTauy BOAOIPOBOIHBIX CETEH OJTHUM M3 OCHOBHBIX TPYJA0EMKHUX
BUJIOB palOT SIBJISIETCS MNPOYMCTKA Y4YaCTKOB TPYOOMPOBOJOB OT OTJIOKEHUH,
IPOMBIBKA ¥ ie3uHeknus. [[puannaMu pa3nTudHbIX OTIOKEHHUH B TPyOOIIPOBOIAX H,
CJIeIOBAaTEIbHO, UX 3aPACTAHUS MOTYT OBITh:

— KOppO3us MeTajuia TpyO, KoTopasi IPUBOJUT K 00pa30BaHUIO THIPOOKCH 1A

xkene3a Fe(OH)s,

— BBINAJEHUE U3 BOJBI MIPU €€ JABWKEHHUH MO TPyOONpOoBOJiaM, OCOOCHHO B
yachbl MUHUMAJILHOTO BOJA0Opa300pa, CllydailHO MOMaBIIMX MEXaHUYECKUX
npuMecei (Mecok, wi, IITUHUCTBIC YaCTULIBI U T.11.),

— KU3HENESITEIbHOCTh OaxTepuit (Hanmpumep, Kene300aKTepuid,
cepobakTepuit u ap.),

— OCaXJICHHE Ha CTEHKaX TPyOOIPOBOJIOB COJIeH *kee3a, Kaablus U MarHusl.

Hamnume B Boae ximopumoB U CynbhaTOB CTUMYJIHPYET OOpa3OBaHUE

KOPPO3HOHHBIX OTJIO)KeHI/II‘;I, TaK KaK HX HOHBI pPa3pyHmiarOoT 3alIMTHBIC OKHCHBIC



IUICHKW. B ciiydae BBICOKOW KOHIEHTpammu XJopuaoB u cyiabdaroB (300...400 u
Oojiee MI/1) 3HAYUTENbHBIC OTJIOKEHUS TOSIBISIOTCA M TMPU MajbIX 3HAYCHHSX
noKasaresis CTaOUIbHOCTH.

[IpouncTtka  BOAOMPOBOJHBIX  TpyO  MOXET  ObITh  MPOU3BEICHA
MeXaHMYeCKMM, XHMHMYECKHM ¢ TIHAPONHEBMATHYECKHM criocobamu. Jlis
MEXaHU4YeCKOro croco0a MPOYNUCTKUA MPUMEHSIOTCS OUYUCTUTENIN U Pa3pbIXJINTEIH.
[Ipy HE3HAYUTENBHBIX M MATKMX OTJOXKEHHUSX HCIIOJIB3YIOTCA  LIETOYHBIE
OYUCTUTENH, MPEACTABISIONME COO0N LMIUHJIPBI, TOBEPXHOCTh KOTOPBIX MOKPHITA
LIETKOW, U3TOTOBJICHHON U3 YIIPYTOM CTAIBbHOM MPOBOJIOKH.

[Ipy xuMH4YeckoM crocobe  yJajdeHuss OTIOXKEHHH  TpyOomnmpoBoa
3aMojHsAeTCs MHrMOMpOBaHHON KucioTtod. Kucimora nepxurcs B TpyOONpoOBOJE B
TE€YEHHUE CYTOK, I10CJI€ YETO MPOU3BOJUTCS UX MPOMBIBKA. DTOT CIIOCOO MPUMEHSIETCS
JUIS yAAQJIEHUsl IUIOTHBIX OTJIOKEHUW KaJbLIMEBBIX M MAarHHUEBBIX COJIEH, a TaKkKe
COJIEH Keresa.

I'uaponHeBMaTHYeCKHUIi CTIOCOO MPOUNCTKHU 3aKJII0UAETCS B MPOITYCKE Yepe3
TpyOBl CMecH BOAM M BO3ayXxa B mpomopimu 1:6 (Ha 1 M’ Bombl momaercs 6 M
BO31yXa). IIpy cOBMECTHOM JBMYKEHUHU BOJBI U BO3]lyXa PE3KO MEHSIETCS CTPYKTypa
UX TIOTOKa, B PE3yJbTaTe 4Yero co3aaroTcd 3aBuxpeHus. (CxaTblii BO3AYyX
pacimpseTcs U 3a CYET CBOEU IHEPIUU CO3AAET YBEIMYEHHBIE CKOPOCTH BO3IYIIHO-
BOJSIHOM 3MYJIbCUH, Pa3MbIBAIOLIEH YIIJIOTHEHHBIE OTJIOKEHUS.

[IpounnieHHble  y4acTKM  BOJOMNPOBOAHBIX  TPyO  IPOMBIBAIOTCS U
ne3uH@uuupyrorcs. [IpomMbIBKa MOXKET OCYIIECTBIATHCA JUIMTEIBHOE BPEMS H
3aKaHYMBAETCS TOTJa, KOTrJa BBIXOJAIIAs BOAAa He OyIET coiep)KaTh YacTHII
otiiokeHuil. O0e33apakrBaHuEe MPOYUIIECHHOIO Y4acTKa MPOUCXOIUT MPU BBEACHUU
B Hero pactBopa xJiopa. IIpombiBka 1 ne3uH(EKIMs MOBTOPSIIOTCS A0 IMOJIyYEHHUs
JBYX YJIOBJIETBOPUTEIBHBIX OAKTEPUOJIOTUYECKUX U (PUBHKO-XUMUUYECKHX aHAIIU30B
BoAbl. IIpy HEyIOBIETBOPUTENBHBIX AaHAIM3aX BOJBI MPOLECC IOBTOPSETCA M0
NOJIyYEHUS MOJI0KUTEIBHBIX PE3YIbTaTOB.

Kpome npouncTok, Ha BOJOIPOBOIHBIX CETSIX BBINOJHSAETCA Psii aBApUHHBIX,

TCKYIIUX U KalIUTAJIbHBIX PECMOHTOB.



Jns  ompenesneHUsT  TEXHUYECKOTO  COCTOSIHUSL — ceTed  (NMpOmyCKHOM
CIIOCOOHOCTH, HAMOpOB, MECT M BEJIMYHMH YTEYEK) MPOBOASTCS KOHTPOJIbHBIC
UCIIbITaHUS. B X0/€ KOHTPOJIbHBIX THUIPABIWYECKUX HCHBITAHUN BOJOMPOBOIHBIX
JMHUAW OCYUIECTBIIAETCS MAaHOMETPHUYECKas ChEMKA, H3MEPEHHE THAPABIMYECKUX
COMPOTHUBJICHUI TPyOONPOBOJOB, OMPENEICHUE BEJIWYUH M MECT YTEUYKH BOJIbI,
cHATHE (DAKTUUYECKUX XapaKTepUCTUK HamopoB. lIpm MaHOMETpUYECKOM ChEeMKE
U3MEPSIOTCSl CBOOOIHBIE HAMOPHI B PA3JIMYHBIX TOYKAX CETH. B HayanbHBINA MEepUoa
JKCIUTyaTallMi Takash ChEMKa TO3BOJSIET YTOYHUTh PACUETHYIO CXEMYy CETH.
HcnbiTanus OCyIIECTBISIIOTCS CIEIYIOMUMEU CIIOCOOaMU:

— cOpocoM BOJIBI Yepe3 OJIUH MOKAPHBIN THIPAHT;

— cOpocoM BOABI 4Yepe3 HECKOJbKO MOCIEAOBATEIbHO PACIOI0KEHHBIX

MOKapHBIX THAPAHTOB;

— cOpOCOM BOJIBI Uepe3 CTECHIEP, CHAOKEHHBIX CIICIUaIbHON HACaIKOM;

— «CIoco0OM TpexX MaHOMETPOBY.

[TepBbIM criocoO60OM MPOBOASTCS UCTBITaHUS Ha JUHHUAX ceTH d<300MM, T.K.
U3MepsieMbId BOJIOMEpaMU pacxoj BoAbl MoxkeT ObiTh He Oonee 20...30m/c. s
WCIIBITAHUSI BEIOUPAIOT YYACTOK, MO JIJTMHE KOTOPOTO pacrojaraeTcsi He MeHee Tpex
NOKapHbIX TruapaHTOB. Ha mepBbIX JABYX YCTaHABIMBAKOTCA CTEHAEPHl C
00pa3loBEIMA MaHOMETpaMu Uil GUKCAIMKM HAmopa B 3TUX TOYKAaX M OINpEACIICHUS
0 HUM NOTephb Hamopa. Ha TpeTheM TIuApaHTe MOHTHPYETCS CTEHHAEp, 4Yepe3
KOTOPBIN MPOUCXOAUT COpOC BOJIBI (pHC. 67).

J1o HavaJIa MCIIBITAHUM ITPOBEPSAETCS HAAECKHOCTD 3aKPBITUS 3aaBuxkek 3. [Ipu
3aKPBITHIX 33JIBUKKAX U OTCYTCTBUHU cOpoca uepe3 TuJIpaHT MOKa3aHUs MaHOMETPOB

M1 )41 Mz 6y,HYT OTJIIMYATbCA Ha BCIIMUYMHY PA3HOCTHU UX I'COACINUCCKUX OTMCTOK.



[ [

M, M, — MaHOMETpHI,
1 — crennepsl,

2 — BOoAOMED,

3 — 3aIBMKKA.

Pucynok 67 — Cxema u3MepeHus TiApaBInyecKoro conpotusieHus Tpyo d<300mm

dakTUYECKOe YIEIbHOE COMPOTUBIECHUE TPYOOIPOBOJIOB OMpPEAENSIETCS IO
dbopmyiie:
— 2
Apaem = A0/ (1 O),

rne Ah=(M;+Z;)-(M,+Z,) — pasnuna B moKa3aHHAX MAaHOMETPOB TIPH
cOpoce BOJIBI,

[ - paccTosiHEE MeX Ty MAHOMETPaMH,
Z 1 n /) - Teone3nyuecknue OTMETKA MaHOMETPOB,

O - pacxon Bozibl, cOpackBaEMOii IpU c6POCE BOIBL.

Crenenn 3apacTaHus UCIIBITHIBAEMOTO TpyOOmpoBOIa Oyner

XapaKTCPHU30BaAThCA OTHOICHUCM:
kc = Aqbakm /Ama6ﬂ s

e K, — K03 bULHEHT YBETHICHUS COIPOTUBICHHS,

A jna6n — yIeIBHOE CONPOTHBIEHHE TPYOONPOBOAA JAHHOTO IHAMETPA,
NPUHUMAEMOE 110 TaOJIUIIaM.



Bropoit u Tperuii cmocoObl SBISIOTCS MoAuduKauusMu neporo. OHH
NO3BOJISIIOT ~ IIyTEM  YBEIWYEHUS  KOHTPOJIUPYEMOIO  pacxoja H3MEpSTh C
norpemHocThio  5...10% compoTuBieHUS JUHUH, AWAMETPbl TPYOONpPOBOAOB
KOTOPBIX He 6ostee S00MM.

W3MmepeHne TuApaBIMYECKUX  CONPOTHBIEHUH  UYETBEPTHIM  CIIOCOOOM
OCYIIECTBIISIETCS CIAEAYIOUIMM 00pazoMm. BriOupaercss ydacTok, Ha KOTOPOM
yCTaHaBIMBAIOTCA TP MaHOMETpa. YacTh TPaH3UTHOTO pacxojia BOAblI COpachIBaeTCs
MEXKIy MEPBBIM U TPETbUM MaHOMeETpamu. [Ipu 3TOM KOHTpONMPYIOT HAOpP BO BCEX

TPEX TOUKaX.

M, M, M;
J J J
Qla QZ;
— — :q —
[ [

Pucynok 68 — CxeMa u3MepeHus COpOTUBIICHUS TPYOOIIpoBOAa CIOCOOOM
TPEX MAaHOMETPOB

Y,IICJII)HOC COIMIPOTHUBJICHUC BBIYUCIICTCA C IIOMOIIBIO YPAaBHCHUA OanaHca

pacxojia BoJbl B TOUKE cOpoca

Qr=q+0;
Q1 = [Ny (Ao X)) =G + [Ny (A X1)

rac Q] 141 Q2 — PpaCXOodbl 110 Y4aCTKaM.

NI

Pemenue storo YPaBHCHUA JaCT:
1
A pam = qzx (\/Ahl /1, —JAh, /1, )Z

rac Ah] " Ahz — IIOTCPH HaAIlOpa Ha Y4YacCTKax I[JIHHOP'I l] u 12
COOTBCTCTBCHHO.




JI1st mosty4eHus: pe3yiabTaToB € MOIPELIHOCTBIO 10 5% T0CTaTOUYHO U3MEPHUTH

pacxoj, coctapisitomuit He meHee 10...15% TpaH3uTHOTrO pacxoaa Q 2

KoHTpobHBIE HCIBITAHWS HA YTEYKH IPOBOAATCS OJTHU M3 CIETYIOIINX
CIIOCOOOB:

- ¢ ITOMOIIBIO BOJIOMEPOB,

- TI0 MAJCHUIO YPOBHS BOJIBI B 0aKe BOJIOHAIIOPHOTO COOPYKEHUS WIIH TOKA,

- ¢ ITOMOIIBI0 MAHOMETPOB,

- C TIOMONIIbIO KOHTAKTHBIX WHAWKATOPOB JaBIICHUS, JCHCTBYIOIINX

MTOCTOSTHHO BO BPEMSI DKCILTyaTaIly CETEH,

-  AHAIIUTHUYECKH.

HcnbrTanust ¢ TOMOIIBI0 BOJJOMEPOB MOTYT UMETh HECKOJIKO BapUAHTOB:

a) C moMoImpl0 JBYX BOJIOMEPOB, YCTaHABIMBACMBIX B HAdallec U B KOHIIE

ydacTKa (pa3HOCTh MOKa3aHUM JACT BEJIMUNUHY YTEUKH).

M
B1 B2 PUB

— L5 ()

0) Eciu HeT BO3MOXHOCTM WM TPYAHO BMOHTHUPOBATH BOJAOMEpP Ha

IIPOBEPSAEMOM JTUHUH, TO €r0 YCTAaHABJIMBAIOT HA OOBOIHOU JIMHUH

B1

Hac. B2 PUB

-o—X — O

BenuuuHa yTeuku Takxe OnpeaeseTcs Mo pa3HOCTH MOKa3aHU BOJJOMEPOB.

B) C moMoI11bI0 BOJIOMEPA U MAHOMETpPA

Bl

- T




3aBMKKM HA HAYaJbHOM M KOHEYHOM Yy4YaCTKax MEpPEeKpbIBAIOTCS, BEIUYMHA
YTEUKH OINpeaeNsieTcss Mo BOJOMEpY, a [0 MaHOMETpPY Clendar 3a padodum
JABJIEHUEM, KOTOPOE MOJACPKUBAETCS MMOCTOSTHHBIM.

Jlpyrue MeTojbpl onpeeseHusl yreuek 0a3upyrorcs Ha GUKCAU U3MEHEHUs
YpOBHEW BOJIbI B BOJOHAMOPHBIX Oakax, TpyOomnpoBoaax. Ilpu omnpenenenun
BEJIMYMHBI YTEUKU MO MAJACHUIO MOKa3aTesie MaHoMeTpa yuuTheiBaroT, uto 0,1Mlla
cootBercTByeT 10,33 M.BOA.CT. MecTa yTedek MOTyT ONPEAEsAThCS 10 HIyMY.

Jns  obecrnieyeHHs  HOpPMaJIbHOW  paOOThl  KaHAIM3AIMOHHOM  CETH
CUCTEMAaTUYECKU MPOU3BOAAT HAPYKHBIM U TEXHUUECKUUA OCMOTPBHI.

Hapy:xHbIil 0CMOTP 3aKJII0YAETCA B IPOBEPKE COCTOSIHUS KOJOJLIEB, YPOBHS
CTOYHBIX BOJ| B JIOTKaX, IPOCAO0K I'PyHTA MO TPacce U y KOJIOAUEB U T.II.

Texuuuyeckuit OCMOTP NPOU3BOAAT I  BBIABICHUA TEXHUYECKOIO
COCTOSIHUSI CETH W THAPABIMYECKHUX YCIOBHUH ee paboThl (mpousBoautcs 1-2 pasza B
ron). llens oOcnenoBaHus — BBISBICHUE MOBPEXKACHUNM CETH U THAPABIMYECKUX
yCIJIOBUI €€ PaboThI.

HemnocTosSsHCTBO THAPABIMYECKOTO pEXMMa B KAaHAJIM3AIMOHHBIX CETAX,
HEOJIaronpusTHBIN penbed U CydaiiHOe MomajaHue B TpyObl HE TPAHCTIOPTUPYEMBIX
CTOYHOM BOJOM TPEIMETOB BBI3bIBAET HEOOXOAUMOCTh MPOPHIAKTHYECKOM
NPOYUCTKU ceTH. [lepruoMYHOCTh MPOYUCTKH 3aBUCUT OT MECTHBIX YCIOBHH U
konebnercs or 1 pasa B Heckonbko JeT j0 2...3 pa3 B roa. [Ipodunaktuyeckas
NpPOYKUCTKA  MNPOU3BOJUTCA  THAPOJUHAMHYECKHUM,  THAPABIMYECKUM WU
MEXaHUYECKUM CIIOCOOOM.

['maponyuHaMudecKkass MPOUYMUCTKA 3aKIFOYAETCA B pa3MbIBE M BBIHOCE OCaJIKa
CTpyel BOJABI, MOJIaBa€MOW 1MOJA OOJIBIIMM HAIoOpPOM HEMOCPEICTBEHHO B TPyOy Mo
[IJIAHTY OT CTeNHANIbHBIX MaluH. OHa IpUMEHsIeTCs pu JuameTpax Tpyo ot 150 mo
500...600mm.

I'uapaBnuyeckass MPOYMCTKA  OCHOBBIBAETCSI HAa  pa3MbIBalOIIEe U
TPAHCIIOPTUPYIOUIEH CIIOCOOHOCTM IOTOKA CTOYHOW WA NPHUBO3HOW BOJBI.
Co3/1aHHBIN TE€M WM UHBIM IIyTEM MOTOK C MOBBIIIEHHBIMU CKOPOCTSMH Pa3MbIBACT U

TPaHCHOPTUPYET OCAZO0K BHU3 [0 TEUECHHIO.



Jns ruapaBIMYEeCcKON MPOYMCTKH IUIABAIOIIMMM CHApSAJaMH NPUMEHSIOTCS
Ha/JyBHbIE PE3MHOBBIE IIAphl, 3aKIIOUYEHHbIE B OPE3EHTOBYIO KaMmepy, IE€pPEBSHHBIC
CIUIOILLIHBIE, JEPEBAHHBIE WIIM METAJUINYECKHUE TOJIbIE LIMJIMHPHI.

IIpn MexaHWYEeCKOW NMPOYUCTKE yAAJICHUE OCAIKa MPOU3BOLUTCS IIyTEM €r0
crpebaHus K CMOTPOBOMY KOJIOAILY M IIOJbEMA Ha IOBEPXHOCTh 3€MJIH.

3acopeHust MOKHO YJANSTh CIASAYIOUIIM 00pa3oM:

— MPOBOJIOKOW, TMOKMM IIIAHTOM WJIM MaJKaMH-TIPOABMXKKAMU (C OIyCKaHHUEM
pabouux B KOJIOJEIT),

— IyTE€M HENOCPEACTBEHHOTO pa3bopa WM pa30MBKH 3acopa BPYYHYIO B MeCTax
IPUCOECIMHEHNN B TOHHEJIBHBIM KOJJIEKTOpPaM (C ONYCKAaHWEM B IIAXTY WJIHU
CKBAKMHY pab0O4MX B THIPOKOCTIOMAaxX UM B OPE3EHTOBON CHELOJEKIE),

— pa3MbIBOM WM MNpOOMBKOW 3acopa ¢ IOMOIIBIO TOJIMBOYHOM MallIMHBI,
TUAPOJNHAMUYECKUX BBICOKOHATIOPHBIX YCTAHOBOK MJIM KOMIIPECCOPOB.

JIJ1s1 TOBBIIIEHNS HAJIEKHOCTH CETU IPOBOJUTCS TEKYIIUH U KANMMTAJIbHbBIN
PEMOHT.

[lenTpammzoBannoe temnocHabxkenne (L[T) sBasieTcss BaKHBIM 3BEHOM
SHEPreTUUECKOro 000pyI0BaHUS TOPOJOB, HACEJIEHHBIX IYHKTOB M MPOMBIIIJIEHHBIX
npennpustud.  Jia  ynpaenenuss [T co3pgaroTcs  cnennanu3upOBaHHbBIE
OpeanpusTUs— TemioBele ceTH (TeruoceTw). Ha manbix oObeKTax MOXKET OBITh
y4acTOK TemIoBbIX cereil mpu TOLl. B kpynmHBIX ropoaax, UMEIMNX TEMIOBBIE CETU
00JBIION MPOTSHKEHHOCTH, OPraHU3YIOTCSI pallOHBI TEIJIOBBIX CETEH.

OCHOBHBIE 3a1a41 JKCILTyaTal[Uy SJHEPreTUYECKOTO X035MCTBA:

— HajexHoe U OecriepeboitHoe CHa0KeHUE TEIIOTOM TEIIOBBIX MOTpeOuTENe,

— obecnieyeHre MaKCHUMaJIbHO BO3MOYKHOM 3KOHOMHYHOM pPabOThl TEMJIOCHUCTEMBI
IIPU PALMOHATILHOM PAcXO0I0BAaHUH TOILINBA,

— oOecriedyeHre HSKOHOMHOIO pAacXoJOBaHMs TeIa, JUId 4Yero HeoO0XoauM
IIOCTOSIHHBIM KOHTPOJIb 33 €r0 pacX0JOBaHUEM,

— obecnieyeHre MOCTOSHHOM MOJa4d M MPABWIBHOIO PACHpENesieHUs TEIJIOBOM

OHCPIrUun HOTpC6I/ITeJ'I$IMI/I.



BaxnpiMu 3ajayaMu  TpU  IKCIUTyaTallUM TEIUIOBBIX CETEH  SIBISIOTCS
COBEPILIEHCTBOBAHHE OOOpPYAOBAHUS M PEXKHMMOB €ro SKCIUTyaTaluu, pa3zpaboTka
MPOTUBOABAPUMHBIX MPOGUIAKTUYECKUX MEPONPUITUH, COCTABICHUE WHCTPYKIUH
no OOCIy»XUBaHUS TEIUIOBBIX CETeH, HACOCHBIX M TEIUIOBBIX IMOJACTAHIIHMH,
IIOCTAHOBKA aHaJIM3a aBapuil U HEMOJaJ0K, COCTABICHUE TEXHUYECKOU OTYETHOCTU U
nokyMmeHTaruu. Hambomnee ys3BHMOE MECTO TEIJIOCHAOXKEHUS - TeNJIOBble CeTH.
KonnuecTtBo 0TKa30B, NpUXOASUIMXCS HA TEIUIOBBIE CETH, cocTaBisieT okoyo 80% oT
BCEX OTKA30B, UMEIOIIUX MECTO B TEIJIOCHAOKEHUHU.

OmHuM U3 COBPEMEHHBIX ~ METOJOB  TMOBBIIIEHUS  HAJEHKHOCTHU
TEIMJIOCHA0XEHHUSI B OTONMUTENBHBIM MEepUo SBISETCS OTOPAKOBKA B JIETHUM MEPUOJ
Y4acCTKOB TEIUIOBBIX CeTeil, ociabiieHHbIX Koppo3ued. Takas oTOpakoBKa
MPOBOAMUTCS TMYTEM MOYYAaCTKOBOTO THJPABIMYECKOTO MCIBITAHUA CETU IIpU
MOBBIIIEHHOM JIaBJICHUU.

C nenbio noAaep>KaHus BBICOKOM AKCIUTYaTallMOHHOW HAJIEKHOCTU TETUIOBBIX
ceTeil He0OXOIMMO MPOBOJAUTH CUCTEMATHYECKUN KAIMUTAIBHBIN U TEKYIIUNA PEMOHT
KaK ceTed, Tak W Bcero padoraromiero o0opyaoBaHus. TeKylMid peMOHT OOBIYHO
MPOBOJUTCS. COOCTBEHHBIMU CHJIAMH CETEBBIX PAMOHOB, a KaNUTAIbHBIA —

CIICIaJIbHBIMHA OpraHUu3aluAMUA IIPU IMMPCATIIPUATUAX «TernoBeie ceTH».



Opranuzaiuss CIy)0 3SKCIUTyaTallud dJICKTPOIHEPTCTHYSCKUX CHCTEM B
Kakoi-TO Mepe mojo0Ha ciyx0aM cucTeM TemtocHaOxeHus. [oponckas cerb
pa3buBaeTcs Ha OTHENbHBIC paiioHbl. CTPyKTypa CETeBOrO paiioHa, JAromias TaKkkKe

npecTaBlieHne 00 OCHOBHBIX (DYHKITUSX, IPEACTaBIeHa Ha pUc.69.

HavaabHHuK

Cexkperapb I'1aBHBIA MHKEHEP

TexHUK MO pacyeram

JAucneryepckas ciay:xda

TexHHK 110 pexxuMam

Ka0eabHas ciy:xkoda

CeteBoii yuacTok

I'pynna peneiiHOM 3a1UTHI

Pucynok 69 — Crpykrypa cereBoro paiiona

B ropoackux pacmnpenenuTeNbHBIX CETSIX 0€3 TepPUTOPHUATBHOTO JEICHUS
CO3/IAIOTCS CIEAYIONINE TPOU3BOACTBEHHBIC CITYKOBI:
— TMPOU3BOJICTBEHHO-TEXHUYECKAs,
— ONepaTUBHO-IUCIIETICPCKAS,
— cy0a 3aIuThl, U3MEPEHUHN U UCTIBITAHUH,
— ciy>k0a JUHUH,
— cyx0a moACTaHIHiH,
— cayx0a yJIMYHOTO OCBEIICHMUS,
— ciyx0a MeXaHH3allHH,

— TI'pylIia KalluTaJbHOI'O pCMOHTA SHaHHﬁ.



B 3amaun cmyx0bl SKCITyaTaliid BXOJAT NPOGUIAKTHUYECKHE MEPOTIPUSITHS,
IIPOBEpPKa COCTOSTHUSI U3OJISIIIUN KAaOEJIbHOU CETH, YUET U CHU)KEHHUE MOTEPh SHEPTUU
B DJIEKTPUYECKHX CETSIX, PEMOHT KaOenbHbIX JTUHUN. /(s BbIABIeHHS Je(EeKTOB
KaOeIbHBIX JIMHUN TIPOBOJSTCS TEPUOJUYECKHE OO0XOJbl JUHUN C padodum
Hanpsbkenuem 10 10 kB cnenyer Bectu He pexe 1 paza B mecsi. Tpaccel kabeneit mo
TOPOJICKOW TEPPUTOPUU M TEPPUTOPUU NPEANPUATANA W JAPYTHX OXPaHAEMBIX
00BEKTOB MpOBEpsOTCS He pexke 1 paza B 3 mecsua. [Ipogunakruueckre nCbITaHNS
U U3MEpeHUusi KaOeNbHBIX JIMHUM MO3BOJSIOT BBIIBUTH J€(EKTbl, BO3HUKAIOUIUE B
JUHUAX U My(Tax B MPOIECCE MOHTaXa U AKCILTyaTanuu. IlepuoauaHocTs KOHTpOIs
JUTsl KaOENbHBIX JTUHUHM, pad0TaIOMUX B HOPMAIbHBIX 3KCIUTYyaTallMOHHBIX YCIOBUSX,
yCTaHOBJIEHA HE pexe | pa3a B 3 roza.

Lenbro JKCILTyaTaluu ra3onpoBOJOB ABJISIETCS o0ecrnieueHue
OecniepeboitHOro 1 6€30MacHOro CHaOKEeHUsI Ta30M TOPOJIOB, HACEICHHBIX MMyHKTOB U
IPOMBIIUICHHBIX NMPEeANpUITHl. B 3a1aun sKcITyaTallMOHHBIX CITY>K0 ra30MpoBOOB
BXOJISIT MPOBEACHNUE TAKUX MEPONPUATUH, KOTOPbIE 00ECIIEUYNBAIOT:

— HCIPABHOE COCTOSIHME BCETO CETEBOI0 XO3SMCTBA, a TaKKe MPUOOPOB, armapaToB
Y IPYTUX YCTPOMCTB Ha CETH T'a30IIPOBOOB;

— OecniepeOoitHOE 1 Oe30nacHOE CHa0XKEHUE Ta30M BCEX MOTpEeOUTENEH;

— TMojJep)KaHue TpeOyeMoro MAaBJIEHUS ra3a B CETSIX M €ro 3KOHOMHOIO H
PAlMOHAIIBHOTO UCIIOJIB30BAHMS.

OKCIulyaTaluio ra3oBbIX CETEH W ra3oBOr0 0OOpPYIOBAaHMS B HACEJIEHHBIX
IIyHKTaX BO3JaraeTcsi Ha TPECThbI, YNPABICHUSA, KOHTOPbl M YYacTKH, HUMEIOIINE
cootBeTcTBytOmMeE mtatel UTP u pabouunx.

OKcIlyatalusi Ta30BbIX ceTe W o0opylnoBaHUST Ha  TEPPUTOPHUHU
IPOMIPEANPUATUN OCYIIECTBIAETCA UX CUIIAMH U CPEJICTBAMU.

B coctaB pa®oT mo »3Kcmulyatanyd IOA3€MHBIX Ta30MpPOBOJIOB BXOJAT
npoduiiakTHYecKoe 00CITyKUBaHUE U HAONIOACHHUE 32 MOJA3EMHBIMH Ta30MPOBOJIAMHU
U UX TEKYIIMH pEMOHT (IJIaHOBO-MIPEAYNPEAUTENIbHbIE OCMOTPBI U peMoHThI — [1T1O
u [IIIP). KanutanbHble pPEMOHT, KaK NPaBUJIO, MPOBOJAT CHELUATU3UPOBAHHBIE

CTPOUTCIIBHBIC OPTaHHU3alUU I10 3aKa3y TPCCTOB MU KOHTOP I'a30BOI'0 XO03S1CTBa WU



caMU JKCIUTyaTallMOHHBIC OpraHu3anuu. B coctaB paboT Mo TeKyleMy PeMOHTY

BXOJIAT:

— paboThl HEMOCPECTBEHHO Ha ra30MpoBOJIE,

— HCTpaBIICHUE KOBEPOB,

— PpEeMOHT COOPHHUKOB KOHJICHCATA,

— PEMOHT THIPO3aTBOPOB,

— TMpOBEpKa KOHTPOJBHBIX TPYOOK W KOHTPOJBHBIX TOYEK [JIi HW3MEPEHHUS
OJIyKJaI0IIUX TOKOB,

— PEMOHT DJJICKTPOM3OJUPYIOMMX (IIAHIEB, 3aJBM)KEK, KPAaHOB ¥ 3alllUTHBIX
YCTPOMCTB.

Pe3ynbTaThl OCMOTpa M PEeMOHTA Ta30MpPOBOJIOB, apMaTyphl U MPHOOPOB HA
HUX BHOCSIT B TIACTIOPT T'a30TPOBO/IA.

B coctaB kanuTaabHbIX padoT ra3onpoBojia BXOIST:

— CMEHa y4acTKOB Ia30MpOBOJIOB,
— BOCCTAHOBJICHUE TTOBPEKICHHON M30JISIIINH,
— PEMOHT M CMEHA apMaTyphl.

IInanoBo-npeaynpeauTe/JbHble OCMOTPbI MW PEMOHTBHI Ta30MPOBOJIOB,
apMaTyphl U JIPYTUX YCTPOWCTB HA CETSIX MPOU3BOMATCS C IIEJIBI0 CBOCBPEMEHHOIO
BBISIBJICHUST M YCTPAHEGHUS TIOBPEXKIECHUW HM YTEUKH Tas3a, a TaKkKe Ui
OpEeNIOTBpAIlCHUs] CKOIUICHHMsS] 3arpsA3HEHUN B Ta30mpoBoAax U 0Opa3oBaHUS
3aKyTMOPOK B HUX (BOJSHBIX, CHEXKHOJICISTHBIX, CMOJISTHBIX U JIP.).

[Tpu npoduiakTnyeckom 00CTy>KMBAHUM BBITIOIHSIOTCS TaKue paObOTHI:

— OCMOTp M IIpOBEpKa Ha 3ara3oBaHHOCTh KOJIOALIEB M KaMep IMOA3EMHBIX
COOpYKEHNH,

— HaOmOIeHWe 3a KOBEpaMHW W HACTCHHBIMH 3HAKaMU  (KOOPAWHATHBIMH
TaOJIMYKaAMH ),

— IpOBepKa COOPHUKOB KOHJIEHCATa U €ro ylaJeHHe,



— HaOJIOJIEHWE 3a COCTOSIHMUEM JIOPOKHOTO TMOKPBITHS W MPOU3BOJACTBOM paboT
OPYTUMH OpraHU3alMsIMU C LEJNbI0 3allUATHl IOJ3EMHBIX Ta30MpPOBOJAOB OT
ITOBPEXK/ICHU,

— TMPOBEPKA JIaBJICHUS I'a3a B pa3HbIX TOYKAaX ra30MpoOBO/IA,

— BBISIBIICHHE U YCTPAHEHUE 3aKYNOPOK Ta30MPOBO/JIOB,

— OypoBoli u mryp(oBol OCMOTp HaTWYHS Ta3a B 30HE Tra30MpPOBOJIa U YCTPAHCHHE
yTEYEK,

— TMPOBEPKA U MEJIKHUI PEMOHT apMaTyphbl U IPYTUX YCTPOUCTB HA CETH,

— COCTaBJIEHUE TEXHUYECKON JOKYMEHTAILUU.

[IpodwmnakTuueckuit  peMoHT  razoperyistopHbix  myHktoB  (I'PIT)
3aKJII04aeTcs B pa300opke, IPOBEPKE U CMa3Ke OTAENbHBIX Y3J10B 00opyaoBanus. [1pu
pa300pKe 3aMEHSIOTCA WJIM PEMOHTUPYIOTCS M3HOCHUBIIMECS JeTald. Pe3ynbrarsl
peBusuii obopynoBanusi ['PII, a Takke peMOHTOB, CBS3aHHBIX B 3aMEHOU JeTalieH,
y3JI0B 00OpyaoBaHus, 3aHocsaTcs B macrnopT. O Bcex paborax mo IIIIO u IITIP
JIEJIAF0TCA 3alMCU B SKCIUTYaTallMOHHOM KypHaJIe.

VYcnoBus, B KOTOPBIX pabOTaeT SKCIUTyaTallMOHHBIN MMEPCOHAN ra30BbIX ceTein
W Ta30BOro OOOPYIOBaHWSA, OTIWYAIOTCS OT YCIOBUW BBHINIOJHEHUS pPabOT Ha
YCTaHOBKaX, UCIOIb3YIOIINX TBEPAOE WU KUJIKOE TOILUIUBO. ['Oproune raspl B CMECU
B BO3JyXOM IpPU ONPEAECICHHBIX KOHIEHTPAMAX W TEMIEPAType B3PBHIBAKOTCA.
[ToaToMy Bce paboThI, KOTOpBIE MPOU3BOMAATCS B 3ara30BaHHOW Cpelie WU TIpH
KOTOPBIX BO3MOXKEH BBIXOJ TOPIOUETO T'a3a U3 ra3olnpoBOJOB, COCY/IOB U arperaTros, B
pEe3yJIbTATE YEr0 MOXKET MPOU30UTHU OTPABJIEHUE JIFOACH, B3PbIB WM BOCILNIAMEHCHUE
ra3a, OTHOCATCS K Ta3oomacHbiM. OHU TIPOBOIATCA IO OCOOBIM TIPaBHIIAM

(mpoTtuBoOrassl, cBapka, 1/0).



3aAaKJIW4YEeHHeE

Bormpocsl, KoTOpble paccMaTpUBaIMCh B 3TOM Kypce JaroT ooiee
npeACcTaBieHre 00 OpraHU3allid WHXXEHEPHOrO0 O0ECIEeUeHHS >KU3HENCSITEIbHOCTH
ropoja, TNPUHIHMAX PabOThl €r0 OCHOBHBIX HSHEPreTUYECKUX CHCTEM, a TaKXKe
O0COOEHHOCTSIX MX KOHCTPYKTUBHOI'O pPEHICHUS, KOTOPbIE JOJKHBI YUUTHIBATHCS MPU
KOMIUIEKCHOM Pa3BUTUU T'OPOJICKOTO XO35MUCTBA.

Kypc HOCHT 03HAKOMUTENbHBIX XapakTep M CIY>KUT OCHOBOM st
JTadbHEUIIero yriyOJICHHOTO HW3Y4YeHHsS COOTBETCTBYIOIIUX paszaenoB. Ilpu stom
YUUTBIBAETCA crenuduKa OTACIbHBIX OTpacieil MPOMBIIIJIEHHOCTH, K KOTOPBIM
OTHOCSITCS KOHKPETHBIE HH)KEHEPHBIE CHUCTEMBI, M CTENEHb HUX «OIU30CTU» K
CIICIMAIBHOCTH BOJIOCHAOKEHHE M BOJOOTBEICHHE. DTUM OOBICHACTCS YPOBCHD
JETANU3aIMd  PACCMOTPEHUSI Pa3HBIX CHUCTEM. [aK CHCTEMBbl BOJOCHAOKEHHS W
BOJIOOTBEICHUS, SBJISIOININECS MpodeccuoHaaIbHbIMU IS crienuaibHocTH 7.092601,
paccMaTpUBaIOTCSl IIMPE IO CPAaBHEHUIO C JPYTUMH CHCTEMaMM, HECMOTpS Ha
noclieyroniee uxX JeTanbHoe M3yueHue B OynaymieM. CUCTEMbl TEIIOCHAOXKEHHS U
ra3oCHa0XeHMs, MMEIOIIUE C BOJOMPOBOJHBIMU CHUCTEMaMHU JOCTATOYHO MHOTO
OJIHOTUIHBIX MOJIXOJ0B MPU UX pacueTax, KOHCTPYHUPOBAHUU U TPOCKTUPOBAHHUH, HO
HEe sBIAIONIMEcs NpodUIbHBIMUA Uil crieruaibHocTd 7.092601, paccMmaTtpuBaroTcs
HECKOJIBKO yke. CHCTeMBI dJIEKTPOCHAOXKEHUS U TelneOHU3ANNA PACCMATPUBAIOTCS
TOJIbKO HAa YPOBHE OOIIMX MPEACTABICHUH, MAIOIMMX BO3MOXXHOCTh CHEI[HAINCTAM B
00J1acTi BOJOCHAOKEHUSI U BOJIOOTBEJICHUS TPAMOTHO M O€30IMacCHO BBITIOJIHATH CBOU
npodeccuoHalbHble PAa0OThl B YCIOBUSX HEMOCPEICTBEHHBIX KOHTAaKTOB C 3TUMH
CUCTEMAaMHU.

[Ipn HE0OXOAMMOCTH ydeTa MECTHBIX YCIOBHUW MO 3aKa3aM HNpeanpusTui
COOTHOIIIEHHE O0OBEMOB U CTETECHb JCTAIM3AINN OTACTBHBIX Pa3/IeiOB MOXKET OBITh

U3MEHEHa MPY COXpPaHEHUH OOIIEH CTPYKTYPhI Kypca.
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