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MeToamuyeckne yKasanus 110 BBINOAHEHHIO NPAKTHYECKHX pabot paspaboTannl Ha ocHOBe padoueit
nporpammst yuebnol ancunnanun OIMLLOS «Obmue coeneHns 06 MHKEHEPHBIX ceTsX TEPPHTOPHIL 1

3, 1aHHIY.

Conepianme NpakTHYeCKHX pabOT OPHEHTMPOBAHO HA TOATOTOBKY OGYUAIOUXCH K OCBOCHHIO
PO(ECCHONATLHBIX MOZYJIeli IPOrPAMMBI MOATOTOBKH CHELHATHCTOB CPC/IHETO 3BEHA MO CHEUHAILHOCTH
03.02.01 CrponTenscTBO M IKCILTYaTalMs 3MAHHH M COOPYKCHHH M OBJAICHHIO TPOQECCHOHATLHBIMK

KOMIICTEHIIHAMH.
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[IpakTrueckas padota 3
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COJEPKAHUE



1 BBEJAEHUE

BaxHyl0 yacTh TE€OpPETHYECKON U MpOo(hecCHOHATBHONW MPAKTHUECKOW MOATOTOBKU OOYYarOIIUXCs
COCTaBJIAIOT IPAKTUYECKUE 3aHATHUS.

CoctaB u cojaepKaHME NPAKTUYECKUX 3aHITUN HampaBieHbl Ha peanusanuio PDenepanbHOro
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro NPOoPEeCcCHOHATIBHOIO 00pa30BaHMsL.

Benymieid  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHH  sBisieTcs  (opMupoBaHue
poeCCUOHATBLHBIX NMPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpEJesIeHHbIE JeHCTBUS, Olepaluy,
HEOO0XO/JMMBIE B TIOCIEAYIOUIeM B MPO(GECCHOHATBHON NEATEIBbHOCTH) WM YYEOHBIX HPAaKTHYECKHX
yMeHuil (yMeTh pemiaTh 3aJadd [0 HMH)XCHEPHBIM CETSM TEPPUTOPHHA W 31aHHil), HEOOXOIUMBIX B
moceAyrome yaeOHOM 1eaTeTbHOCTH.

Benymen AMIaKTHYECKOM LENBIO SBISETCA SKCIEPUMEHTAIBHOE IOATBEPXKACHUE U IIPOBEPKA
CYLIECTBEHHBIX TEOPETUUYECKHUX T0JIOKEHUH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBercTBUM ¢ paboueit mporpammoi yueObHoU mucuurminHbl «OIIL.05 O6mme cBenenust o6
MHXEHEPHBIX CETSIX TEPPUTOPHUI U 31aHUI» NIPEAYCMOTPEHO IIPOBEICHUE IPAKTUYECKUX 3aHITHH.

B pe3ynbrare ux BBIOJHEHUS, 00YYarOLIUics JOIKEH:

ymemb:

- V1. yumamo uepmesicu u cxemul unsicenepuvlx cemeii

ConepaHye NpaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAYJS TPOTPaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO 3BEHa II0
CIIELIMAILHOCTY U OBJIAJICHUIO HPOPEeCCUOHANbHBIMU KOMNEMEHUUAMU:

[1K 2.1. BBIMONHATE TOATOTOBUTENbHBIEC pAOOTH HA CTPOUTEIBHOM IIIOMIAIIKE;

I[IK 2.4. OcymecTBiaTe MEpONpHUITHS 10 KOHTPOJIFO KadyecTBAa BBINOJHIEMBIX paboT u
pacxoayeMbIX MaTepUaios;

I[IK 3.5. OO6ecneunBats coOmtoneHne  TpeOOBaHUN  OXpaHbl  TpyAa, OE30MaCHOCTH
AKHU3HEIESITENbHOCTH U 3alIUTy OKPY’KAIOLIEH cpesibl IPU BBIMOJIHEHUN CTPOUTEIbHO-MOHTAXXHbIX, B TOM
quciae OTAETOYHBIX paboT, PEMOHTHBIX paboT U pPabOT MO PEKOHCTPYKLUMH U IKCIUTyaTalluH
CTPOUTENBHBIX 00BEKTOB;

IIK 4.2. BpINOAHATS MEPONPUATHUS IO TEXHUUECKON KCIUIyaTallMM KOHCTPYKLUHN U MH)KEHEPHOTO
000pyI0BaHUS 3/1aHHH.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poeCCHOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 OcymecTBisiTh MOUCK, aHAIU3 M HHTEpHpeTanuio HHpopMmanuu, HEoOXOTUMOW s
BBINOJIHEHUS 3a/1a4 TPO(PECCUOHATBHON EATEIbHOCTH.

OK 03 IlnanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHATBHOE U IUYHOCTHOE Pa3BUTHE

OK 04 Pabortarb B KOJJIEKTUBE MU KoMaHze, 3()(eKTHBHO B3aMMOJEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05 OcymecTBiasiTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJApCTBEHHOM SI3bIKE
Poccuiickoit @eaepanuu ¢ yueToM 0COOEHHOCTEN COLMATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAMIIMOHHBIX O0IIEYEIOBEYECKIX LIEHHOCTEH.

OK 07 CopnelicTBOBaTh COXpPAaHEHUIO OKpPYKAIOLIEH cpelbl, pecypcocOepexeHuto, 3pQPpeKTuBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYyAIUX.

OK 08 Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KyIbTYPHI AJIi COXPAHEHHS U YKPEIUJICHUs 310pOBbsI B
nporecce MpoPeCcCHOHATHHOW JEATENHPHOCTH W TOJJACPKaHUs HEOOXOAMMOTO YPOBHS (PU3MUECKOU
[IOATOTOBJIEHHOCTH.

OK 09 Ucnonp3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTUHU B IPO(GECCHOHATBHON ACSITETbHOCTH.

OK 10 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha roCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.



BrimonHenue oOydarommxcsi MpakTHYeCKUX paboT mo yuyebnoit mucuumrumHe «OIIL.05 OOmmme
CBEJICHNS 00 MH)KEHEPHBIX CETSAX TEPPUTOPHIL U 3aHMIT» HATPaBJICHO Ha:

- obobwenue, cucmemamuszayuio, yuyoOnenue, 3aKpenieHue, pazeumue U Oemanru3ayuio
NONYYEHHBIX MeoPemutecKux 3HaHUll N0 KOHKPEMHbIM MeMAaM Y4eOHOU OUCYUNTUHDL,

- popmuposanue ymenuil NpUMeHAMb NOJYYEeHHble 3HAHUA HA NPpAKmMuKe, peaiu3ayuio eOuHcmed
UHMENIeKMYaNbHOU U NPAKMUYECKOU 0esimel1bHOCMU,

- popmuposanue u pazgumue ymenui: Haba00ams, CpasHUBAMb, CONOCMABIAMb, AHATUIUPOBAMDb,
odenambv 8b1600bl U 000OUEHUSL.

- 8bIpAbOMKY Npu peuleHuu NOCMAGIeHHbIX 3a0a4 NpoghecCUOHATbHO 3HAYUMBIX KA4ecms, maKux
KAK CamoCmoamenbHOCHb, OMBEMCMEEeHHOCb, MOYHOCMb, MEOPYECKas UHUYUAMUBA.

HpaKTI/I‘ICCKI/Ie 3aHATHUA IIPOBOAATCA IIOCIIE COOTBCTCTBy1-OH.[€fI TEMbI, KOTOpPast oDecIieunBacT HaIUYHE
3HaHI/II71, HGO6XOI[I/IMBIX 711 €€ BBINIOJIHCHMA.



2METOAUYECKHUE YKA3AHUS
Tema 2. UH:KeHepHbIe ceTH M 000Py10BaHUE TEPPUTOPHIi IOCeTeHHIT

HpaRTn'{eCKoe 3anaTue Nel. YciioBHBIE 0003HAYEHUSA HHKECHECPHBIX ceTed Ha IJIaHAX
H CXeMax

esab padoThi:
- HAYYUTBHCA YUTATb YCPTCIKHU U CXCMbI MHIKCHCPHBIX ceTen

Buvinoanue paoomy, Bl oyoeme:
- Ymems: vumams yepmedsicu u cxemul unoiceneprvix cemeti

Mamepuanvhoe obecneuenue:

I'OCT 21.205- 2016 Cuctema mpoeKTHOM TOKYMEHTAIIUU JUIsl CTPOUTEIHCTBA
YcnoBHBIE 0003HAYEHUS JIEMEHTOB TPYOOIIPOBOIHBIX CUCTEM 3/IaHUN U COOPYKEHUH.
JleknimonHas TeTpaap

JnpakTnyeckui Matepualt

ITIK u nporpamma Kommnac — 3D;

3aganue:
Ha OCHOBaAHHUHU HpeI[JIO)KeHHI)IX JTAHHBIX O3HAKOMUTHCS C yCJIOBHI)IMI/I 0603H21‘-I€HI/I$IMI/I
I/IH)KeHepHI)IX CGTGI;'I (BJICMGHTOB BOI{OHpOBOI[a, KaHaJIu3alluu, OTOIIJICHUA, BEHTUJIIUU, Fa300Ha6)KCHI/I$I)

Ha YepTeXax, U MOATOTOBUTh U O(OPMHUTH ClelH(PUKALNIO HA JAaHHOE 000pyIOBaHHE.
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CxOrT KENDAUIGULY

Kpamkue meopemudecKkue CcB8eOeHUA.:

VYcnoBHble 0003HAuUEHUS HA YepTEXkaxX MM CXEeMax YKa3bIBaIOTCS HE TOJIBKO IMPH BO3BEACHUU
MHOTOITaKHBIX 3[JaHUN, HO U TNPH CTPOUTENHCTBE HEOOJBIIMX JOMOB. BHe 3aBUCMMOCTH OT THUMa
CTpOEHHMSI BCEr/la HUCIOJIb3YIOTCS ClielnaibHble yclIoBHBIE 00o3HaueHus. Ux pernamentupyer 'OCT, u
IPUMEHSIOTCSI OHM B JIIOOBIX INporpamMmax, KOTOpbIE€ IO3BOJIIIOT CO3/aBaTh YEPTEKH HHIKEHEPHBIX
CHCTEM.

HpI/I IMPOCKTUPOBAHHNHN CHUCTCMbI I'OPAYCTO U XOJIOAHOI'O BOI[OCHa6)KCHI/IH M KaHaJIM3allun IIPHUHATO
WCIIONIB30BaTh CIleUalibHbIe 0003HaueHusa. OHU MOTYT OBITh pazHbiMU, ogHako ['OCT permameHTHpYET
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BCE CTaHJApThl, MO3TOMY MEHATh MX HA CBOE YCMOTPEHHME HeEb3s. B cXeme HOJDKHBI CONEpkKaTbCs
HCKJIFOYHUTEIIBHO T€ 3HAKH, KOTOPBIE UCIIOIB3YIOTCS BCEMU CIEIMATUCTaMHU B JaHHOM 00JIacTH.

Jlns  o003HAYEHUsT CHUCTEMbI BOJOIPOBOJA M KaHAIW3AIMKM MOTYT OBITh HCIOJIb30BaHbI
CreaIbHbIe CHMBOJIBI M OYKBEHHO-ITU(POBBIEC 3JeMeHThI. KpoMe Toro, B uepTexe Bceraa MPUMEHSIOT
JUHUU. MCnob3yloTcs YCIOBHBIC 3HAKU 0€3 KaKHX-JIHMO0O0 JIOMOJHUTEIbHBIX 00bICHeHHH. VCKIIIOueHHEM
SIBJISIFOTCSL TOJIBKO T€ 3JIEMEHTBI, KOTOPhIE PETJIaMEHTHUPYIOTCS OTpacieBbIMH CTaHIapTaMu. B maHHOM
CJIy4yae peKOMEHYETCS YKa3bIBaTh CChUIKY HA HHX.

CrangapT ycTaHaBIMBAET YCJIOBHBIC rpaduueckrne 00O03HAYEHHUS 3JIEMEHTOB BOJOINPOBOJA B
cXeMax M 4yepTeKax.
1. Pa3amepsl 06003HaYEHUI B CXeMaxX U YEPTEKax BOJOIMPOBOIA IPUMEHSIOT B 3aBUCIMOCTH OT
KOMITOHOBKH M HACBIIIIEHHOCTH CXEMBbI WJIH YepTeka 0e3 coOoAeHUsT MaciTaa.
[Tpu HEOOXOMUMOCTH YKa3aHUS Pa3MEIICHUS U Ta0apUTOB JIEMEHTOB CUCTEM, pa3Mephl
0003HAYCHUI MPUMEHSIOT B MacTabe yepTexa.
2. YcnoBHbIe rpaduueckre 0003HaYSHUS BOJOMPOBO/IA IOYCKACTCS COMPOBOXKIATH
OYKBEHHBIMU, IU(PPOBBIMU I OYKBEHHO-IU(PPOBHIMU 0003HAYCHUSIMH, YTOUHSIOIIUMHU
TEXHUYECKYIO XapaKTEPUCTUKY 0003HAYAEMOT0 JIEMEHTA.
Yka3aHHbIe 0003HAUEHUS PA3bIACHIIOT HA YepTEXkKax.
3. YcnoBHbie rpaduueckre 0003HAYCHHSI, TOITYCKACTCS, P HEOOXOAUMOCTH, JTOTIOTHSITh
JIPYTUMHU YCIOBHBIMU TpaudecKuMU 0003HAUCHUSIMHU.
[TosicHeHns K yKa3aHHBIM 0003HAYCHUSM MPUBOIATCS HA YepTEkKaX.
4. O603HaYCHHUSI JIEMEHTOB BOOMPOBO/IA MPUBEICHBI B IPUMEPE.

CTOSIKH CHCTEM BOJOIIPOBO/IA U KaHAIM3ALUHA PEKOMEHIyeTCsl 0003HaYaTh MapKoi «CT.», KOJOIBI
— mapkoit «K». K aTtomy o06o3HaueHHio no00aBiseTcs 00O3HAUCHUE CUCTEMbI M ITOPSJIKOBBIA HOMEpP
crosika uiu konoxana. Hanpumep: Ct. B1-1 — niepBbIil CTOSIK X034MCTBEHHO-TIUTHEBOTO BO0poBOAa; CT.
K1-2 — BTOpoii crosik OpITOBOM KaHamu3anuu; KK2-3 — tpetuii konoaen muBHeBoW KaHanmu3anuu. OnmycKu
U TOJIbeMBI TPYOOIIPOBOIOB 0003HAYAIOTCSA O XOJY JABMIKEHHUS KUIKOCTH ¢ 0003HAUEHHEM BBICOTHOMU
OTMETKH NMPOJODKEHUs TpyOonpoBoia, Hanpumep: Onyck Bl Ha ot™m. 2,34
Beoo BI-1.- D10 03HauaeT, YTO BBOJ OTHOCHUTCA K XO35HCTBEHHO-IIUTHEBOMY BojonpoBoay Bl u
MOpsIAKOBBIN HOMep BBoAa Ne 1.
Onemenmut K1- britoBas kananmusanus K1 npegHaznauena A OTBEIEHUS CTOYHBIX BOJ OT CaHY3JIOB,
BaHH, KyXOHb, TYIIIEBbIX, OOIIECTBEHHBIX YOOPHBIX, MycOpOKaMep | T.1.

YCNOBHBIE OBO3HAYEHNA

dexs HauMes0BaHHE WMEMEHTA
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IMopsiok BbINOIHEHUS PaGOTHI:

1. I3yunuTe TeOpeTHYEeCKuid Marepuan , MpeajokeHHoe 3amaHue. [IpouuTarh ueprex, cxemy

MH)KEHEPHBIX ceTel

2. OtBeTuTh Ha BOITPOCHI I10 YTCHHUTIO qepTemeﬁ, CXEM.

3. HUcnons3ys 'OCT 21.205- 2016 Cucrema npoeKTHOM JOKYMEHTAIMU JJIsl CTPOUTEIBCTBA
VYcioBHbIE 0003HAYEHUS 3JIEMEHTOB TPYOOIIOBOIHBIX CUCTEM 3/1aHUM U COOPYKEHUH. .
Omnpenenure yciIoBHbIE 0003HAUCHUS U COCTaBbTE CHEIU(UKAIIMIO YEPTEXKA HIIH CXEMBI.

4.  Odopmute (pparMeHT yepTeka WM CXeMy U CIeUU(PHUKAIUIO K HUM.

®opm npeacTaBjaeHus padoThI:
OdopmieHHas paboTa B yCTaHOBJICHHOM TIOPSIJIKE.

Kpurepun oneHku:

Pe3yHBTaTI/IBHOCTL BBITIIOJTHCHHA 3a1aHUSA

OreHKa HHINBUAYAIBHBIX TOCTIKEHUH, Oasmt

3aganue BEIIOIHEHO MOJHOCTHIO, 0€3 3aMeuaHmii 5
3amaHue BHITOIHEHO MTOJHOCTHI0, HO IMEIOTCS] HeCYIIECTBEHHBIE 4
3aMeYaHus

3amaHue BHITOTHEHO, HO UMEIOTCS CYIICCTBEHHBIC 3aMEYaHUs, 3
MTOBJICKIIAE K HEBEPHOMY PEUICHHIO 3aJaHHUS

3agaHue He BHIIIOJIHEHO 2




Tema 3. BogocHa0xeHune 1 BOA0OTBeIeHHE MTOCEJICHUIH
IIpakTyeckoe 3ansaTHe Ne2 OCHOBBI IPOECKTHPOBAHUS BOJONPOBOIHOM CeTH

Hean paboThI:
- Hay4UThCS YUTATh YEPTEKU U CXEMbI HH)KEHEPHBIX ceTel

Buvinonnue pabomy, Bot 6yoeme:
- Ymemv: yvumamo uepmedsicu u cxemovl UHHCEHEPHLIX cemell

Mamepuanvnoe obecneuenue:

CII 30.13330.2016 BuyTtpennuii BOJONpoBOA M KaHaIU3alus 3AaHui. (AKTyaau3MpOBaHHAS pPeNaKIus
CHuIT 2.04.01-85%)

JlekunonHas TeTpanas

JunakTuyeckui Matepuan

1K u nporpamma Komnac —3D;

3aganue:

Ha ocHOBaHMM MPeIOKEHHBIX TaHHBIX CKOHCTPYUPOBATh U BBIYEPTUTH CETh XOJIOJHOTO

BOJIONIPOBO/IA HA TUIAHAX 3aHHS, Pa3MENICHHE OOOPYIOBaHHS. AKCOHOMETPUYCCKYIO TPOCKIHI0 CETH
XOJIOJTHOTO BOJIOMPOBO/IA.

Kpamkue meopemuyeckue ceedenus

Tpaccupoeka enympenneit cemu

TpaccupoBKy BHYTpEHHEH CeTH HAYMHAIOT OT BOJOPa300pHBIX IPUOOPOB: HA TIaHAX

TaKel W paspe3ax 3[4aHMsA HaME4aroT MecTa NPOKIAJKU TpyO, MOJAOIIMX BOAY K Npudopam
(pa3BoJKM), a TAKXKE CTOSKOB.

Pa3Boaky MpokJabIBatoOT, Kak MPABUIIO, OTPHITO 110 CTEHAM JYIIEBBIX, KyXOHb U IPYTUX
noMenieHni. PanimoHanbHO pa3MemmaTh UX 1Mo CAaHUTAPHO-TEXHHUECKUMHE MTpHOOpamMu Ha
BbicoTe 15—40 cM Haja MoJI0M U PH HEOOXOAUMOCTHU 3aKPBIBATh IIIMHTYCOM U3 KEPAaMHUECKOW MIUTKH

CTOSIKM TIPOKJIQJBIBAIOT 1O BO3MOXXHOCTH B MECTaX PpACIOIOKEHUS HAMOOJBIIEro KOJINYECTBA
BOJI0pa300pHBIX TPUOOPOB TaK, YTOOBI UX KOJIMYECTBO U JJIMHA Pa3BOJOK K BOAOPa30OpHBIM MpHOOpam
ObUTH MUHUMAaTBHBIME. [IpH pa3zMenieHnu CTOSKOB HEOOXOIMMO YUUTHIBAThH TUIAHUPOBKY IIOMEIIEHUH Ha
BCEX ATa)KaX 3JJaHUH: CTOSKU HE TOJDKHBI TPOXOAUTH B
cepeivHe MMOMEIICHHUS, IePeceKaTh HeCyNIie KOHCTPYKIMHU 3/1aHus, JOJDKHBI pacIioaratbCsi OKOJIO CTEH
U TIEpEropoJI0K, KOJIOHH, JOMYCKAIOLINX KpeleHne TpyOorpoBOI0B.

MarucTpanu npoKIasIBalOT TaK, YTOOBI OOBEAMHUTE BCE CTOSKH U TPYOOIIPOBO/I, TIOJAFOIINI BOIY
B 371aHMe. Ha ceTsix ¢ HIKHeH pa3BOJKOM UX pa3MeIaloT B MOATObSX, [T0/IBANaX U TEXHUYECKUX dTaKax
VI Ha TTIEPBOM 3TaXKe, B TIOATIOIBHBIX KaHaJaX, IO/ ITOJIOM C
YCTPOHCTBOM CheMHOT0 (pH3a, a TAKXKE 10 KOHCTPYKIMAM 3/1aHUM, Ha KOTOPBIX JIOMYyCKAETCs
OTKpBITas MPOKIIZKa TPYOOIIPOBOIOB

JUia cnycka BOJAbI MarucTpald JOJKHBI IpokiaasiBaTtees ¢ ykinoHoMm 0,002—0,005 B cropony
BBOJIa WMJIM BOJOPA30OpPHBIX TOYEK. B HIDKHUX TOYKAaX CETH HEOOXOIMMO YCTAaHOBHUTH CITyCKHBIC
yCTpoicTBa (TPOMHUKU WM MY(QTBI C TPOOKAMH I CITyCKa BOJIBI).

Ha nnane THIOBOTO ATa)ka BRIOMPAETCS MECTO PACIIONIOKEHHUS BOJOIIPOBOIHOTO CTOSKA,
OT KOTOPOTO NMPOU3BOAMUTCS pa3BojiKa Mo BOA0pa3z0opkam

C rutaHa THITOBOTO ATa)ka HA TUIaH IMOJIBAIA TIEPEHOCATCS BOJIOTIPOBOIHBIE CTOSKH W O0BEIUHSIIOTCS
MarucTpanabHOM TUHHUEN MO HauKpaituaiileMy pacCcTOSHUIO C BBOJOM B 37aHue.(puc.2,3)

Ecmu crosikm pacronmararorcsi mo o00e CTOPOHBI OTHOCHUTEIFHO IICHTPAJbHOH OCH 3JaHWs,
MarucTpaib MPOKJIaIbIBAETCS HAJl OTOJIKOM MOJBAJIA 10 LIEHTPAIbHOM HECyIIel CTeHBI 31aHUsl.

3a BBOJIOM YCTAHABJIMBAETCS BOJOMEPHBIN y3€ll, HO HE MO KUJIBIM ITOMELICHUEM.
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3amopHasi apMmarypa Ha BHYTPEHHEH BOJOINPOBOAHOW CETH O0S3aTeNbHO YCTAHABIMBACTCS B
CIEAYIOIIUX MECTax:
1.y ocHOBaHUS CTOSIKOB X0O351IMCTBEHHO-TTUTHEBOW MJTU MIPOU3BOACTBEHHOM
CETH B 3JaHMAX 3 dTa)ka U Ooiee;
2.Ha OTBETBJICHUSIX OT MaruCTPaJbHbIX JUHUN BOJOIPOBO/IA;
3.0TBETBJICHUAX B KOKAYIO KBapTUDY;
4.0TBETBJICHHUSIX PA3BOMAIICH CeTH I 00€CIIeYCHHSI BO3SMOXXHOCTH
OTKJIFOUECHUS €€ OTJECIbHBIX Y4aCTKOB;
5.10IBOJIKAX K CIMBHBLIM OauKaM;
6.MarucTpajibHOM CETHU C LIEJIbIO BBIJICICHUS PEMOHTHBIX YYAaCTKOB, HO IIPU
OJTHOBPEMEHHOM OTKJIIOYCHHH HE 00JIe€ 5 MOKAPHBIX CTOSKOB.

MarucTpanbHbie TpyOOIpPOBOJBI B IMOJBAIE MPOKIAIBIBAIOT, KaK IPAaBHUJIO, MOJ TOTOJIKOM C
pacCTOSTHUEM B CBETY OT CTPOUTEIBHBIX KOHCTpYKIMH u Mexay Tpybamu 0,10-0,15 m. BwicoTHOE
pacroyio’keHue TpyOoOIpOBOIOB PA3IMYHOTO HA3HAYECHUS, KaK MPABUIIO, JOJDKHO COOTBETCTBOBATH
TEeMIIEpaType TPAHCIIOPTUPYEMOIT KUIKOCTH («ropsuue» Tpyoorposozasl T1, T3 pacnonaratorcs
BhIIe, «xonogusie» Bl, B2, T4 - mmxe). TpyOOnmpoBOIbI KpemsaTcss K CTEHaM WM YKJIAJbIBAIOTCS Ha
CHelHalbHble TMOJKU BIOJIb MPOXOA0B. KBapTHpHBIE pa3BOAKH MPH OTKPBHITOM MPOKIAAKE CIEAYyET
pa3Meniarh HaJ| [I0JIOM BbIIlIE€ KaHAIU3AUOHHBIX TPYO.
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Puc. 3. Ilnas tTHnosoro staxa

Ilocmpoenue akconomempuueckoii cxemvl 6HympeHHell CUCIEMbl 6000RP060Oa.

Ha ocHoBe npoBeIeHHON TPAaCCUPOBKHU CTPOUTCS AKCOHOMETPUYECKasi CXeMa, Ha KOTOPOil
HaMEUaloT MECTa YCTAaHOBKH apMaTypbl
Hauepranme axcOHOMETpPHYECKOH CXeMbl HEOOXOIMMO [UIsi MPOBEACHUS THUIPABIMYECKOrO pacdera
BOJIOITPOBOJHOM CETH 37aHUA.

AKCOHOMETpHYECKas CXema BOJONPOBOAA SIBISETCS IO CYIIECTBY PAacUeTHOW CXEMOM, MO3TOMY
CTPOUTCA C YyKa3aHMEM BCEX JJIEMEHTOB CETH - BBOJIa C BOJIOMEPHBIM Y3JIOM, CTOSIKOB, apMaTyphl,
MOJINBOYHBIX KPAHOB, YCTPOICTB MOBBIIIEHUS HATIOPa, MOABOIOK K Ipubopam u Jip.

Ha cxeme HeoOXxoauMo TOKa3aTh OTMETKH: TMOBEPXHOCTH 3€MJIM, T0JIa TOABANA U dTaxeH, ocei
BCEX TOPHU3OHTAIBHBIX YYaCTKOB TPYOOMPOBOJOB, BOJOMEPHOTO y3Na (OCH BOJOCYETUYMKA), a TaKKe
OTMETKY JUKTYIOIIETO Bogopaz0opHoro nmpubopa. Takke Ha cxeme HEOOX0IUMO MTOKa3bIBaTh
B1- mecta nepecedeHus TpyOONpPOBOIOB C KaMUTAIbHBIMUA CTEHAMU 3[IaHUS U JUAMETPHI XapaKTePHBIX
Y4aCTKOB CETH.

AKCOHOMETPHUYECKYIO CXEMY BHYTPEHHETO BOJOIPOBO/IA BHIMOIHSIIOT BO (PPOHTAIBEHON N30METPUU
c JieBoii cuctemoit oceil. [1o Bcem TpeM ocsiM pa3Mephl OTKIIAIBIBAIOT 0€3 UCKAKEHUS.

[Ipy BbIUEpPUMBAHUU AKCOHOMETPUYECKOM CXEMbI HEOOXOJUMO HYETKO IOKa3aTh BCE TPYOOIPOBOJIBI,
apMartypy, IpuOOpbI YCIOBHBIMH 0003HAYCHUSIMU.

Cxema. TakuM 00pa3oM : CTOSKH- BEPTUKAIBLHO, BCE JIMHUH TPYO, UIYIIHME HA TUTAHAX TOPU30HTAIBHO, Ha
CXEME OCTAIOTCSl TOPU3OHTAIBHBIMHA — TPYOBI, IPOXOSAIINE B IJIaHE MEPIEHIUKYISIPHO «HA CeOs» WU
«OT ce0s1» BBIUEPUMUBAIOTCS HA CXeMe OOBIYHO TOJT yIIIOM 45 K TOPH30HTY.

Paccrosinne Ha cxeMe OTKIIaapIBaIOTCS 10 BepTukaie — B macmrade 1:100, mo ropu3onTanu — He B

Macimrabe, TaKk Kak TMpH COONIOJIGHUH TOPU30HTAIBHOTO MaciTaba dYacTo CTOSAKH U TPYOBI
HaKJIaJIBIBAIOTCSI IPYT Ha APyTa U cCXeMa TepsieT HATJISTHOCTb.
[Ipy ONHOTUIIHON MJIAHUPOBKE CAHUTAPHBIX Y3JI0B, MUTAEMBIX CTOSIKOM Ha BCEX 3Ta)aX, BO3MOXKHO
OTPAaHUYHUTHCS BBIUCPUMBAHHMEM BCEX Pa3BOMAAIIMX TPYOONpPOBOIOB, MNPHOOPOB W apMaTyphl Ha
nocienHeM s3Taxke. Ha ocTanpHBIX 3Ta)kax Ha CXEMe IOKa3bIBAIOT TOJIBKO MECTa M HallpaBieHUS
TpyOOIPOBOJIOB OT CTOSIKOB

[IpuMep aKCOHOMETPUYECKON CXEMbl pPAaCUETHOTO HAIpaBIE€HUS BHYTPEHHETO BOAOINPOBOAA
npuBeAeH Ha pucyHke 4. Ha sToil cxeme y camoro ynaieHHoro crtosika Ct.1 Ha BepXHEM 3Taxe
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MIPEIyCMOTPEHBI CIETYIOIINE MPUOOPHI: MOIKa KyXOHHasl Ha oJfHO oTAeneHue (M), BaHHa OOBIKHOBEHHAS
(B), ympiBasibHHK (Y) ¥ HU3KO pacIiONOKEHHBIN cMbIBHOM 6adok (CO) yHuTa3a. B KauecTBe TUKTYIONIETO
BOZIOPa300PHOr0 YCTPOWCTBA 3/I€Ch MPUHSAT KOMOMHUPOBAHHBIN CMECUTENb IS BAHHBI U YMBIBAIbHHKA.
Taxoili BEIOOp CBSI3aH C TEM, YTO CMECHTENIb UMEET CaMOe

BBICOKOE PACIIOJIOKCHHUE B CUCTEME U Y €r0 KpaHa caMblii O0JIBIIIOI CBOOOTHBIIM

HATOp CpeIy KPaHOB JPYruX MpuOopoB, a uMeHHO: Hf =3 M.
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Puc. 4. Axc CHOMETPHYCCKRR CNOME DNHTHOTD BOSONPOBOOS

Ilopsinok BbINOJHEHUS PadOTHI:

1.O3HaKOMHTBCS ¢ TEOPETUUECKUMH TOJIOKEHUSAMHU.

2. [lonyuuts y npenogaBaTesns 3alaHue AJis IPOEKTHPOBAHHUS.

3. CoryacHO MOJIy4€HHOMY 3aJJaHHUI0 CIIPOEKTUPOBATh CXEMY BHYTPEHHETO BOAONIPOBOa 3AaHus. [Ipu
MIPOEKTUPOBAHUM 0OPATUTh BHUMAHKE HA PACIOJIOKEHNE Ha MEHIUIaHE TOPOJICKOI0 BOJAOIIPOBOAA.

4. IlocTpoUTh aKCOHOMETPUUECKYIO CXEMY CETH.

®opMm npeacraBieHus1 padoThl:

Odopmnennas paboTa B yCTAaHOBJIEHHOM HOPSIIKE.

Kpurtepun onenkmn:

Pe3ynbTaTUBHOCTH BBIMOHEHUS 33/IaHUS OUeHKa MHMBHYATLHBIX JIOCTHXCHUA,
Oan

3agaHre BBIMOJHEHO MOJIHOCTHIO, O€3 3aMeUaHmi 5

3a/1aHKE BBIMOTHEHO MOJHOCTHIO, HO HMEIOTCS 4

HECYIIECTBECHHBIC 3aMCUYaAHMS

3a/iaHue BBIMOJHEHO, HO IMEIOTCSI CYIIECTBEHHBIE 3

3aMe4aHwusl, MMOBJICKIINE K HEBEPHOMY PEIICHHUIO 33 aHHs

3azaHrEe He BBIIOJIHEHO 2
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IIpakTnueckoe 3ansaTne Ne3.
OCHOBBI IPOEKTUPOBAHM S KAHAJIM3AIMOHHOM CeTH

esab padoThi:
HAaY4YUTBHCA YNTATh YCPTCIKU U CXCMbI NHKCHCPHBIX ceren

Buvinoanue paoomy, Bt oyoeme:
Ymems: uumams uepmedicu u cxemol undcenepHvIx cemeti

Mamepuanvnoe odecneuenue:

CII 30.13330.2016 BayTpeHnHuii BOJOMPOBO M KaHAIH3AUS 30aHUH. (AKTyaJIu3UpOBaHHAS PEIAKIII
CHuII 2.04.01-85%)

Jlekumonnas tetpaap

JnpakTnyeckui Matepuall

ITIK u mporpamma 3D Kowmrac;

3aganue:
CHpOGKTI/IpOBaTI) aKCOHOMCTpI/IquKy}O HpOCKHI/IIO CXGMI)I-‘-IepTC)Ka BHyTpeHHeﬁ KaHaJIn3alnn

Kpamkue meopemu4decKue c6eO0eHUs

Tpaccupoeka cemeii 6HympeHnHell KaHAAU3AUUU

Ha pemeHne cxembl ceTeli BHYTPEHHEW KaHaJIM3alMM BIMSET PAaCHOJIOKEHHUE CaHUTAapHO
TEXHUYECKHUX MPHUOOPOB Ha 3Ta)Kax 3AaHUN M KOHCTPYKTUBHBIE 0OCOOCHHOCTH 3/1aHUIA.

Cucrema BOIOOTBECHUS JKUJIBIX 30AHUM COCTOUT U3 CIEAYIOIUX 3JIE€MEHTOB!

— TNPUEMHHUKOB CTOYHBIX BOJ (CAHUTAPHBIX MPUOOPOB), THIPO3ATBOPOB, OTBOIHBIX TPYOOIIPOBOIOB,

— KaHAJIM3al[MOHHBIX  CTOSKOB, BBITSDKHBIX ~ TPYOONPOBOJOB, TOPU3OHTAIBHBIX  COOPHBIX
TPYOOIPOBOJIOB M BBITTYCKOB.

[Ipy TPOCKTHPOBAHWU HEOOXOJUMO CTPEMHUTHCS K TOMY, YTOOBI CETH KpaTYaWIMM MyTeM
OTBOJWJIM CTOKH 3a Tpeneibl 3JaHUS W WMEIH MHUHUMAIbHOE KOJIMYECTBO TIOBOPOTOB, TaK Kak
HAJIGKHOCTh pabOThl KaHAJIM3AIIMOHHBIX CETEeH 3aKIII0YaeTCsl B MX HE 3aCOPSIeMOil M yCTOMUYMBOM, 03
CpbIBa TUJPABINICCKUX 3aTBOPOB MPOITYCKHOMW CITOCOOHOCTH.

PyKOBOACTBYSICH ~ apXMTEKTYPHO-IUIAHUPOBOYHBIMU ~ PEIICHUSIMH  JIOTUYECKHUMH — TIPOCKTHBIMU
MaTepuajaMy, Ha TO3TAXHBIC IUIAHBI HAHOCAT MECTa PACIOJIOKCHUS CTOSKOB: BOJHM3U TPYIIIIBI
CaHHUTAPHBIX TMPUOOPOB, OJIMKE K MPHOOPY C HAUOOJBIIUM PACXOJOM M KOHIICHTpAIMEH 3arps3HEHUI
CTOSIKOB.

JluaMeTp KaHaJIM3aIlMOHHOTO CTOSKAa TNPUHUMAIOT B 3aBHCHUMOCTH OT BEJIUYHMHBI PACUETHOTO
pacxoma CTOYHOM JKUIAKOCTH, HAMOOJBIIEro JAMaMeTpa MOATAKHOTO OTBOAA TPYOOIPOBOJA M yIiia €ro
npucoequHeHns. Ha maHax sTaxkeldl W TOJBajla HAHOCIT KaHAJIM3AIIMOHHBIC CTOSIKM M OTBOJIHBIC
TPYOOIIPOBOJIBI, CTOSIKH HYMEPYIOT M YKa3bIBalOT JWaMETp, VKJIOH W JUIMHY Ha BCEX YydacTKax
TpyOOIIPOBO/IOB.

Kananmu3anmoHHbIe CTOSKM Ha BCEX CXeMaxX W IUTAaHAaX O0003HAYalTCS OyKBEHHO-IIH(PPOBBIMH
nagekcamu: Ct K1-1, Ct K1-2...

Ot pubOpPOB K CTOSKAM IPOKIIAJILIBAIOT OTBOJHBIC TPYOBI BJIOJIb CTEH HAJ[ MOJIOM WJIH H IO
MOTOJIKOM HHYXE PACIIOJIOKEHHOTO 3Taxa (TIOCIIeHEe 3apelaeTcs B )KWIbIX 31aHusX ). OTBOIHBIC TPYObI
MIPOKJIAIBIBAIOT C OJTHAM YKIIOHOM B CTOPOHY CTOSKAa W MPHCOCAHHSIOT K HEMY C ITOMOIIBIO TPOHHUKOB
WA KPECTOBUH.

Ha muramax mojBaja TMOKa3bIBAIOT BCE KaHAIHM3AIMOHHBIC CTOSKH, TOPH3O0HTAIBHBIC COOpHBIC
TPYOOIIPOBO/IBI ¥ BHITYCKH B HAPYKHYIO CETh.
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I'opuzoHTanbHBIE COOPHBIE TPYOOIIPOBOABI MOHTHPYIOTCS B TTOJBANIC MO/ MTOTOJIKOM Ha PACCTOSIHUN
0,5 M ¢ KpeIIeHHEeM Ha MOABECKaX, KPOHIITEHHAX WM HaJ MOJOM Ha KECTKUX Onopax. YKJIOH JTOJKEH
OBITH B CTOPOHY BBITTyCKa.

VYKIIOHBI OTBOJAHBIX M TOPH30HTAIBHBIX TPYOOIPOBOJOB MPUHUMAIOTCS B 3aBUCHUMOCTH OT
muamerpa: pu d=100 mm, i = 0.02, mpu d=50 mm, i= 0,03. MOHTaXHBIX IIaXTaX, KaOMHAX, OJIOKaX ONrKe
K YIUIy CTEH U TIEPETOPOIOK.

Ha cersix BHyTpeHHElH KaHAIM3AIMH HEOOXOIMMO MPEAyCMaTPUBATh PEBU3HH U
MIPOYUCTKH, KOTOPBIC YCTAaHABINBAIOTCS:

1) Ha crosikax MpH OTCYTCTBUU HA HUX OTCTYIIOB — B HW)KHEM M BEPXHEM 3TakaX NPU HAIUYHUU
OTCTYIIOB, @ TAK)KE Ha BBILIEPACIIOIOKEHHBIX HaJl OTCTYIIaMHU JTaXax;

2) B KWIBIX 3/IaHUSAX BBICOTOM 5 3Taxeil u OoJiee He pexe YeM depes 3 dTaxka,;

3) B Hayaje ydYacTKOB (IO JBVIKCHHIO CTOKOB) OTBOAHBIX TPYO IMpU 4YHCIE IMPUCOCTHHEHHBIX
npubopoB 3 u 6osee, Mo KOTOPHIMHU HET YCTPOUCTB JUIsl IPOYHCTKH;

4) Ha TOBOpPOTaX CETH MPHU W3MECHCHHHM HAINPABJICHUS JIBIDKCHUS CTOKOB €CIIH  YYacTKH
TpyOOIPOBOIOB HE MOT'YT OBITh IPOYHUINCHBI Yepe3 APYTUE YUACTKH.

KananuzanmoHHble CETH MPOKIAIBIBAIOT OTKPHITO WM CKPBITO. OTKPBITYIO IPOKIAAKY IPUMEHSIOT
B I0/IBajlaX, TEXHUUYECKUX OSTakaX M IMOAINOJBAX, LeXaxX MPeANpHUITUH, MOACOOHBIX MOMELICHUAX C
KpEIUIEHUEM TPYO K CTPOUTEIbHBIM KOHCTPYKLUSAM 3/IaHUH.

Hocmpoenue axcouomempuuecxoz? cxembol-uepmesica 8HympeHH€l? Kanaauszauuu

AKCOHOMETPUYECKHE CXEMbl CEeTell BHYTPEHHEHN KaHaIM3allMM BBIOJHAIOTCS aHAJIOIMYHO CXEMaM
BOJOIIPOBOAHBIX CETEH M BKJIIOYAIOT BCE DJEMEHTBHI CETEH OT MecTa IPUCOSAMHEHHs BBIITyCKa K
CMOTPOBOMY KOJOJIYy IO BEPXHEro cpe3a BEHTWISALMOHHOM YacTh CTOAKOB. OTIIMYMEM OT CXEMBbI
BOJIONIPOBOJIOB SIBJISIETCS HEOOXOJIMMOCTh MPOPUCOBKU BCEX (DACOHHBIX COEIMHUTENBHBIX YacTeH, MpH
3TOM pacTpyObl MOKa3bIBAIOT 3aCEYKAMHU.

B macmraGe 1:100 BhIYepuyMBaIOT aKCOHOMETPUYECKYIO CXE€MY OJHOIO M3 KaHaJIM3allMOHHBIX
BBIIIYCKOB U BCEX IMPUCOEIUHSAEMBIX K HEMY CTOSIKOB M OTBOJHBIX TPYOONpPOBOJOB OT CaHUTApPHBIX
npubopos. Ha kaxaom TpyOonpoBoJie YKa3bIBalOT TUaMETp, YKIOH U JIJIMHY PUCYHOK 1.

15



10,500 K1

Q100

]

~0690

|

<0035 ¥

2000
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Pucynok 1 IToxpoGHast cxeMa — YyepTesk BHYTPEHHEN KaHaIM3aI[in

Ilopsinok BbINOJIHEHHS PA0OTHI:

1) O3HaKOMHTBCSI C TEOPETUUCCKUMHU TIOJIOKECHHUSIMHU.

2) Wcnonb30BaTh B KAYECTBE HCXOHBIX TAHHBIX PE3YJIbTAThI PAKTUUECKOH paboThI 2.
3) TlocTpouTh aKCOHOMETPHUECKYIO CXEMY — YePTEIK BHYTPCHHEH KaHATU3aIlHH.

4) OdopMHUTH U 3AIMUTHTH OTYET.

®opm npeacTaBjieHuss padoThbI:
Odopmiiernas paboTa B yCTaHOBJIEHHOM TTOPSIJIKE.

Kputepuu onenkmn:

Pe3ynbTaTHBHOCTE BBITOJTHCHUS 33 IaHUS Onerka WHAMBHAYATBHEIX HOCTKCHHUHA,
6amn

3aJaHue BHIIOJIHEHO MOJHOCTEIO, 0€3 3aMeUaHuit 5

3aaHne BBIMOJHEHO MOJHOCTHIO, HO HMEIOTCS 4

HECYIIECTBEHHBIC 3aMEUYaHU

3aj1aHne BBITOJTHEHO, HO UMEIOTCS CYIIICCTBCHHBIC 3

3aMeuaHwusl, MOBJIEKIINE K HEBEPHOMY PEIICHUIO 3aaHHsI

3amaHue He BBIIIOJHEHO 2
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Tema 4. TensiocHa0KeHUe MOCEJEHUN U 3TaHUNA

IIpakTuyeckoe 3ansaTue Ne4.
PaccMoTpeHHe NPUHIHMNUAIBHBIX CX€M TENJI0CHAOKeHHUS MOCeIeHUs].

Hean paboThI:
- Hay4UThCS YUTATh YEPTEKU U CXEMbI HH)KEHEPHBIX ceTel

Buvinonnue pabomy, Bot 6yoeme:
Vmems: uumamo uepmedicu u cxembl UHICEHEPHBIX cemell

Mamepuanvnoe obecneuenue:

CII 60.13330.2016 OtonuieHue, BEHTWIALNA U KOHAULMOHUPOBAaHUE BO3ayXa.(AKTyalIu3upoBaHHasI
penakuus CHull 41-01-2003).

JlekunonHas TeTpanas

Jlnnaktuyeckuii MmaTepuan

IIK u nporpamma Komnac

3aganme:
Ha ocHoBaHuu npenyioxKeHHbIX JaHHBIX CKOHCTPYUPOBATh U HAHECTHU Ha IUIAHbI 3/1aHUS
HarpeBaTelIbHbIC MPUOOPHI U CTOsKK. HarpeBarenbHbIe MPUOOPHI pa3MENIaloTcs B MECTaX HaMOOJBIINX

TEIUIONOTeph, MoA OkHaMu. [Ipoananu3upyiiTe cxemy CHUCTEMbI OTOIUICHHUSI U OOBSICHUTE YCTPONCTBO U
OPUHLIMIBL  pabOThl CHUCTEMBI OTOIUIEHHS ( MO CIEAYIOIMIUM KPUTEPUSM: TEIUIOHOCUTENIO: TIO
[UPKYJISIUHU: TI0 TTOJIOKEHUIO TPYO: 110 MECTY TPOKJIAJKU MaruCTPaIbHBIX TPYO.)

Kpamkue meopemuyecKkue ceeoeHus

BbINOJHUTH 32/1aHNE € YYETOM CJIeIYIOLIEro MpuMepa.

[To 3agaHui0 2X-3TaKHOE JKWJIOE 3]1aHHE OO0OPYJOBAHO OJHOTPYOHOH BEPTUKAIBHOM CHUCTEMOM
BOJSIHOIO OTOIUIEHHS C HMKHEH pa3BOJKOH (mojaromiasi U oOpaTHash MarucTpaid pacrlojOKEHbl HUXKE
HarpeBaTelbHbIX TpubopoB) ¢ Il-oOpa3HeiMu crosikamu. HarpeBarenbHble NpHOOpPBl — YYI'yHHBIE
pamguaropsl M-140. Paccrosaue mexay npookamu paguatopa — 500 M.

TennonocuTens — ropsiyast BoJia — HOCTYIAET B 3/1aHUE MO/ JaBJIEHUEM 10 MojarolIei Tpyde BBo1a
OT HApY>KHOM CeTH TerIopUKauu. Y3el BBO/Ia HaXOIUTCS B MOJBAJIE 3AaHUS U COCTOUT U3 JBYX TPYO —
Ui TOJaud M Ul OTBOAA TEIUIOHOCHUTENS, PAaCHpeleNUTeNbHOW TpeOeHKH, T YCTaHAaBJIMBAIOTCS
KOHTPOJIbHO-U3MEPUTENbHBIE TPUOOPHI 1JIs1 ONIPEAETICHHS TApaMETPOB TETNIOHOCUTES.

[Monatomuit 1 0OpaTHBIA TPYOOIIPOBOJIBI MPOKIAIBIBAIOTCS Ha KPOHIITEHHAX BJIOJIb CTEH I0/IBaja
Ha otMeTkax - 0.900 momaromuii u - 0.700 oOpaTHBIt TpyOOnpoBoABL. M3 y311a BBOAA TEMJIOHOCUTENH 110
MarucTpalbHbIM IOAAIOUIMM TPYOOIPOBOJAM TMOJBOJUTCS K CTOSKaM, KOTOpBIE TEIUIOHOCHTENb
pacnpeieNioT Mo 3TaXaM K OTOMUTEIbHBIM TPHOOpaM — pauaToOpaM.

TennonocuTens HarpeBaeT NpuoOOp, TEIIO OT MPHOOpPa MOCTYNAeT B MOMEIIEHUE, a OXJIAXK ICHHAs
BOJIa MO CTOsIKaM coOupaercss B OOpaTHBIM MarucTpaibHBIA TPyOONpOBOJ, BHAUaje MOCTYMAeT B Y3el
BBOJIa, /I M3MEPSAIOTCS €€ MapamerTphl, a 3aTeM 4Yepe3 COOpPHYIO OTBOJSILYI0 TPYOy BBIBOAMUTCS U3
3/1aHUS B TEIJIOCETD.

Jlnst HopManibHOW paboThI BOJSHOW CHUCTEMbI OTOIJICHUS HEOOXOIMMO OTBECTH BO3/yX, KOTODBIH
MOMa/laeT B CUCTEMY MPU €€ 3alO0JIHEHUU U BO BpeMs paboThl. i 3TOro MarucTpajibHbId TPyOOIpoBO/
npokyiansiBaloT ¢ ykiaoHoM 0,003 B CTOpoHy y31a BBOJA, M BO3AYX YAAISETCS 4Yepe3 BEPXHUU
HarpeBaTeNbHbIN MpUOOp MOCPeICTBOM BEHTHIIE MaeBCcKoro.

TpexxooBble KpaHbl YCTaHABIUBAIOTCS IEPe]] BCEMU HAarpeBaTeNbHBIMM MPUOOpaMH U CIyXKaT Ui
PETYJIHUPOBKHU MPOX0/1a TEINIOHOCUTENS 110 HarpeBaTelibHOMY Mpubopy. Paauarops! cienyer pa3meniars B
MecTax HauOOJIbIINX TEIJIONOTEPb, B HALLIEM CIy4ae paguaTopbl YCTaHOBIEHBI MO OKHOM.

17



CucteMbl BceX BUJOB BHYTPEHHUX YCTPOMCTB 3[JaHMW, B TOM YHCJE W OTOIUICHHUS, COCTOST U3
MarucTpaieil — FOpU30HTAIBHBIX TPYOOIIPOBOJIOB, CTOSKOB — BEPTUKAJIBHBIX TPYOOIIPOBOJIOB U MOJIBOJIOK
K pubopam.

B cucremax oToruieHus! IPUMEHSIOT OOBIKHOBEHHbIE CTallbHbIE BogorazonpoBoaHbie Tpyos! (IOCT
3262-75).

O06o03HaueHus: TPyOOIIPOBOJIOB COCTOSIT U3 YCIOBHOTO rpaduyeckoro o603HadeHus TpyOoornpoBojaa
1 OyKBEHHO-IIM(PPOBOT0 0003HAUCHHS, XapAKTEPU3YIOIIET0 TPAaHCTIOPTUPYEeMYIO cpeay. CTOSKH CUCTEMBI
oToIIeHUs: 0003HauaroT Mapkoi «CT» U UMEIOT MOPSIKOBYIO HyMEpPALUIO 10 YaCOBOH CTpeiKe OT y3ia
Bojga: Ct1,Cr2 m t.1.

IIpy KOHCTPYMPOBAHHMH CHUCTEMBI OTOIUIEHHMS COCTAaBIIAIOTCA IUIAHBI U AKCOHOMETPUYECKHE
MIPOEKITUH.

[Inanel cucreM HM300paxar0T B BHJE pa3pe3a I'OPU3OHTAIBHON IUIOCKOCTHIO, MPOXOASIICH MOoJ
MIEPEKPHITUEM UJIU MIOKPBITUEM dTa)ka, HanpuMmep, "Ilnan Ha oM. 0.000", "Ilnan 2-9 staxeit".

Ha niane TMIOBOro 3Taka J0JLKHbI ObITh: Ha niane moaBaJjia 10/EKHBI ObITH: (puc.2)
(puc.1)

1) cTpouTenpHBIE KOHCTPYKIINH; 1) cTpouTenbHBIE KOHCTPYKIIHU;

2) KOOpAWHAIIMOHHBIE OCH 3/IaHUS M PACCTOSHUS 2) KOOpAMHAIIMOHHBIE OCH 3/IaHUS M PACCTOSHUS MEXIY
MEX]y HUMUY, HUMU,

3) CTOSIKM ¢ YKa3aHHEM UX HOMEPOB U IUAMETPOB; | 3) MarucTpaibHbIe TPYOONPOBOIBI C yKa3aHUEM JUaMeTpa
Ka)XJIOTO Y4aCTKa;

4) NpuBSA3KY CTOSIKOB K KOOPIMHALMOHHBIM OCsiM; | 4) YKJIIOH TpyOOIPOBOOB K Y371y BBOJA,

5) CTOSIKM € YKa3aHHEM UX HOMEPOB U TMaMETPOB,;

6) 3aMTOpHO-PETYIUPYIONIYIO apMaTypy;
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PI/IcyHOK 1. I1maH THIIOBOTO 3Ta)Ka CHCTEMbI OTOILICHUS
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PI/ICYHOK 2. IInan nmoaBajia CUCTCEMBI OTOIIIICHUA

Cxembl cucteM TpyOONPOBOJOB BBHINOIHSIOT BO (PPOHTANBHOM H30METpUU ¢ Kod(hduireHTom
UCKaXEHUS BIOJb OCEH, YCIOBHO NPHUHSATHIM PAaBHBIM EIWHUIIE, YTO IO3BOJSET HEMOCPEICTBEHHO
UCIOJIb30BaTh TOT MaciiTad, B KAKOM BBITIONHSETCS IJIaH cUCcTeMbl. PacronoskeHne oceil mpUBEIEHO Ha

pHCYHKE 3.

1:1

135° 90’
TR

1:1

e

Y

Pucynoxk 3. Pacnonoxxenue oceit BO (ppOHTaILHON H30METPUU

Ha cxemax »iieMeHTBHI CHCTEM NOKa3bIBalOT YCJIOBHBIMU TIpaduyeckuMu oOo3HaueHusMU. [lpu

00JIbIION MPOTSHKEHHOCTH WJIM CJIOKHOM PAcCIONIOKEHUH JIOMYyCKAaeTcss M300pakaTh MX C pa3pblBOM B

BUJIE LITPUXOBOM JUHUHU. MecTa pa3pbIBOB TPyOOIIPOBOAOB 0003HAYAIOT CTPOUYHBIMU OYKBaMH PYCCKOIO
andasura . B TakoM ciyuyae mpocTaBisieTcs AeWCTBUTEIbHAS JJIMHA TPYOOIIPOBOIOB MEXY (haCOHHBIMU
YacTsAMH (HampuMmep, MeXx/1y yriaMH oBOpOoTa TpyOOIpoBO/a, WM YIJIOM MTOBOPOTA U TPOHHUKOM)

Ha cxemax cucreM OTOIUIEHHUS yKa3bIBaIOT:
1) TpyOompoBOABI yKa3aHUEM JAMAaMETpa KaKJ0T0 y4acTKa,
2) pa3Mepbl TOPU30HTAIBHBIX YYACTKOB TPYOOIIPOBOIOB MPU HAJMUUH Pa3phIBOB;
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3) OTMETKH YpOBHSI OCE MOJAIOIIEr0 U 0OPaTHOTO TPYOOIIPOBOIOB;
4) yKIIOHBI TPYOOTIPOBOIOB; 5) 3aIIOPHO-PETYIHPYIOIIYIO apMaTypy;
6) CTOSIKM CHCTEM OTOIUIEHHUS C YKa3aHUEM MX HOMEpa U TUaMeTpa;
7) HarpeBaTeNbHBIC TPUOOPHI.

[Ipumep odopmiienus pparMeHTa cXxeMbl CUCTEMbI OTOIIJICHUS PUBEJCH Ha PUCYHKE 4.

T1-T2

. T2 :
s 1
-0 900:|‘ 725 /

PucyHok 4. ®parmeHT cxembl cucTtembl oTonaeHuna T1, T2

HOpﬂlIOK BbIINNOJTHCHUSA paﬁOTbI:

1.03HaKOMHTBCS C TEOPETUUECKUMH MOJIOKECHUSIMH. .
3. ITocTpouTh aKCOHOMETPUYECKYIO CXEMY CHCTEMBI OTOTUICHUS OJTHOM BETBH.
4. Opopmuts paboty B

dopm npeacraBiaeHuss padoThbi:
OdopmiieHHas paboTa B YCTAaHOBJICHHOM TOPSIZIKE.

Kputepun onenkmn:

OneHka
Pe3ynbTaTUBHOCTH BBINIOJHEHUS 3aaHUs I/IHJII/IBI/IIlyaJILIiLI
X TOCTUKEHUH,
Oat
3amaHue BBIMOJIHEHO MOJHOCTHIO, O€3 3aMeYaHmi 5
3a/1aHne BHIMOJIHEHO MOJHOCTHIO0, HO UMEIOTCS HECYIIECTBEHHBIC 3aMEUaHMsI 4
3aI[aHI/Ie BBITIOJIHCHO, HO UMCHOTCS CyHleCTBeHHI)Ie 3aMC4YaHus, IOBJICKIINEC K HeBepHOMy peHIeHI/IIO 3
3a1aHuUs
3amanne He BBHITTOJIHEHO 2
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Tema 6. I'azsocHa0keHUe MOCEJEHUIT U 3AaHUH

IIpakTnueckoe 3ansaTHe NeS.
PaccMoTpenne NpMHIMIMAJIBHBIX CX€M Ia30CHA0KeHUs MOCeJTeHU U 31aHni

esab padoThi:
- HAYYUTBHCA YUTATh YCPTCIKU U CXCMbI MHKCHCPHBIX cerel

Buvinoanue paoomy, Bl oyoeme:
Ymems: vumams uepmedicu u cxemol undcenepHvix cemeti

Mamepuanvnoe odecneuenue:

CII 62.13330.2011* I"'a3opacnpeaenuTenbHble CUCTEMBI. (akTyanu3upoBanHas pemakius CHull 42-01-
2002).

Jlekumonnas tetpaap

JnpakTuyeckui Matepuat

[TK u nporpamma Kommnac

3aganue:
Ha OCHOBaAHHUHU HpeI[JIO)KeHHI)IX JTAHHBIX O6’I)$ICHI/ITI) HpI/IHIlI/IH HpOCKTI/IpOBaHI/Iﬂ CHUCTCMBI
ra30CHa0XXCHHS 3/IaHUS U ITPOYUTATh MPEAJIOKCHHBIA YEPTEIK.

Kpamxue meopemuueckue ceedenus

BoNbIIMHCTBO MHOTO3TaXHBIX KHIBIX 3MaHui B Poccuiickoii ®Dexepanuu ra3suuIMpoBaHbl, TO
€CTh Ha KYXHSX UX KBAPTUP HAXOJATCS ra30Bble ININTHL. OT TOPOACKOM ra30pacipene/nTENbHON CETH ra3
B JKWJIBIE 3[JTaHUS TIOCTYIAET 0 ra30MpOBOAaM, KOTOPBIE COCTOST U3 MOABOSIINX K 3/IaHUSM « TOIydoe
TOILIMBO » A0OHEHTCKUX OTBETBJICHUM M BHYTPHJIOMOBBIX TPYOOIPOBOJHBIX CHCTEM. 3ajayda MOCIEAHUX
— TPAaHCHOPTUPOBKA T'a3a BHYTPU 3[IaHUI U €ro paclpeneleHre MexXay OTAENbHbIMU NoTpeduTensimu. B
3/IaHUSX a3 TPAHCIIOPTUPYETCS TOJIBKO MO HU3KUM JIaBJIEHUEM.

BBog, rasonposoo8 B JKWJIBIE 3aHMsI IPOU3BOUTCS YEPE3 CIELMAIBHBIE TIOMEILEHNUS, B KOTOPBIE
CHEMAIMCThl UMEIOT AOCTYI. B TeX ciydasix, Korja B KUJIble 3/ITaHUS Ta3 OJAeTCsl MOCPEICTBOM
MPOKJIAJKU TPyO MO cT€HaM, TO TOI/1a, KOT/1a KyXHU HaXOASTCSI CO CTOPOHBI IBOPA, BBOJI UX JIyUllle
IIPOU3BOJIUTH HETIOCPEICTBEHHO B Ka)KJ10€ TOMEILIEHUE.

B cucremy ra3zocHa®keHuss ~ BXOAST  CIEAYIOIIME  O3JEMEHTHI:  Ta30mpoBOjA,  BBOJ,
pacrpeneNnTeNbHbI  Ta30MpPOBOJ, CTOSKH, IO3TAKHBIE IIOABOJAKH, 3allOpHAs apMmaTypa, Ta30BbIE
puOOpBI.

ITpu BbIOOpE cXeMbl ra30CHA0KEHUS UCXOJUM U3 CIIEAYIOIINX COOOpaXKEeHUH:

- MpOKJaJKa ra3onpoBOja JOJKHA MPOM3BOAMTHCS OTKPBHITO M3 CTAIBHBIX TPyO Ha CBapke, ¢
pa3beMHBIMU, Pe3bOOBBIMH U (DIIAHIEBBIMU COEJMHEHUSIMH B MECTaX YCTAaHOBKM 3allOpPHOW apMaTypbl
ra3oBBIX MPUOOPOB, PETYJIATOPOB AABJICHUS U CUETUUKOB;

- 3allOpPHYI0 apMarypy CJIEeAyeT yCTaHaBIMBaThb HA BOJE, B OTBETBJIECHUU K CTOSKaM, ra30BBIMHU
npudopaMu, a TaKKe B MPOAYBOUYHBIX TPYOONPOBOIaX 3AaHUN NATH U OoJiee ITaxKel;

- pacIpeneauTeNbHbIN Ia30MpOBOJ] KPENAT K CTEHaM 34aHUM C IOMOIIbI0 XOMYTOB, KDOHIITEHHOB-
KpIOYbEB, Ha PACCTOSHUU OOECTIEYMBAIOLIMX MOHTaX, PEMOHT M OCMOTp TpyOompoBoaa. Ha BBoxe
BOJIN3M paclpesleIuTeIbHOr0 TPyOOIpOBO/ia yCTAaHABJIMBAIOT TJIABHYIO OTKJIIOYAIOUIYIO 3allOpPHYIO
apMatypy (3aaBMWKKa, TMpoOKOBbIM KkpaH). OT TrJIaBHOro 3amoOpHOro KJamaHa MpPOKJIaAbIBAIOT
pacrpeieNUTeNbHbIH TPYOOIPOBO U OT HETO JeNal0T BBObI B KAXK/IYIO CEKLIUIO;

- Ta30IPOBO/Ibl BHYTPHU MOMEIIEHUN COCTOAT U3 BBOJIOB, CTOSKOB M KBAPTUPHBIX pa3BoJoK. CTOSIKU
NPEJCTABIAIOT COO0H BEPTHKAIBHO PACIIOJIOKEHHBIH Ta30MpoBO, MPOXOAALIN yepe3 Bce 3Taxu. OT
HEro UAYT OTBETBJICHUS B PACIIOJIOKEHHBIE PSIIOM KBAPTHUPHI;
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- TIpU MPOXOKJICHUU Yepe3 MEePEKPBITHE Ta30IPOBOIBI MPOKIAABIBAIOT B METALTUYECCKUX PyTIIsipax
C KOJIBIIEBBIM 3a30poM 5-10 MM, 1 ¢ BO3BBIIIIEHHEM HaJl ypoBHEM Tosia Ha 30 MM. 3a30p Mexay Tpyoou u
GyTaspoM 3aJeNBIBAIOT MPOCMOJIEHHOW TAaKJIeH, pe3MHOBBLIMH BTYJIKAMU WM JIPYTHMH JJIACTUYHBIMU
MaTepualaMy;

- BCE Ta30IPOBO/Ibl BHYTPH 3aHUS OKPALIUBAIOT BOAOCTOMKON MACITHON KPACKOM;

- CTOSIKM ITPOXOJST B OCHOBHOM B KYXHSX, KOPHIOpaX, JECTHUYHBIX KJIETKAX U IPYIUX HEXKHIIBIX
IIOMELICHUSX.

[Ipoxnaaxy ra3onpoBoja B )KUIIbIX JOMaX OCYIIECTBIISIOT IO HEKUJIBIM IIOMELLEHUSM.

Kareropuuecku 3anpemaercs IpOKJIAAbIBaTh Ia30IPOBOAbLI B CAHTEXHUYECKUX Y3JIaX M BaHHBIX
KOMHarax. Bce ropusoHTanbHBIE NPOKIAIKU Ta30MPOBOJOB BBINOJHSAKOTCS Ha BBICOTE HE MeHee 2,2
MeTpa € IOMOIIBIO KPOHIITEHHOB, XOMYTOB M KPIHOYbEB. ['a30IIpOBOIBI HE JOJIKHBI IIEPECEKATh ABEPHbBIC
Y OKOHHBIE IPOEMBI.

OTkiIrovaromme KpaHbl CTaBAT IEpe] KaXAbIM ra3oBbIM IpUOOpOM, MX CleAyeT pa3Mellarb Ha
paccTostHuu He MeHee 0,5 M OT OTKPBIBAIOIIKUXCS OKOHHBIX ITIPOEMOB.

["a3ompoBOBI MPOKJIAABIBAIOT O3 ykiIoHA. s MpOKIagkd BBOJOB M Ta30BBIX CETEH BHYTpHU
3/1aHUsl IPUMEHSIOT CTalbHbIe OeciioBHbIE TpyOompoBoabl o 'OCT 8751-87 u 11017-80.

TpyObl CcOenMHSIOT CBAapKOW MpH THIATEIHHOM KOHTpOJE KadecTBa. Pe3pOoBbie M (hIaHIEBBIC
COEIMHEHHS IOMYCTUMBI TOJIBKO B MECTaX YCTAHOBKH OTKJIIOYAIOIIMX YCTPONUCTB, apMaTyphl U IPHUOOPOB.
["a30BbIe CYETUMKHU YCTAaHABIMBAIOT B CYXUX M TEIUIBIX MOMEIICHUSAX JOCTYIHBIX IJIsi CHATHUS MMOKa3aHUH.
[Ipu nuamerpe Tpyd Oomee 50 MM B KadecTBE 3allOpPHON apMaTypbl MPUMEHSIOT 3aJBUXKKH, a B
OCTJILHBIX CITyYasiX MPOOKOBBINA KpaH.

Cxema BHYTpeHHeil CeTH ra3onpoBojia

Bce cxeMbl BHYTpEHHHX JKUIIBIX 3/IaHUN ONPEICIISIFOTCS TEM, KaK HIMEHHO PacIojiararoTcsi Ipruoopbl
B NOMCHICHUAX KYXHU U CAHUTAPHO-TCXHUUYCCKUX Y3JIaX. Yrto KacaeTcs ra30BBIX CTOSAKOB, TO UX MOXXHO
NPOKJIA/IBIBATh B KYXHSX, HO HEJIb35 B )KWJIBIX, BAHHBIX KOMHATaX M CaHy3Jax.
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Puc. 1. Cetp razonpoBoja Ha IJaHe XUJIOro JoMa
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ARCOHOMeTpH‘leCKaH CXeéMa rasomponojaa

Bce ycnoBuble rpaduueckre 0003HaUEHUS, C TOMOIIbIO KOTOPHIX Ha IJIaHaX, aKCOHOMETPUUYECKUX
CXeMax M pa3pe3ax YKa3bIBAIOTCS pa3jM4YHbIC 3JEMEHTHI ra30opaclpelleIUTeNbHbIX CHCTEM (CTOSKH,
3alopHasl apMmarypa, MOJABOJAKAa K CTOSKaM U INpuOopaM) BBIIOJHSIOTCS AaHAJIOTUYHO TEM, 4YTO
NPUMEHSIOTCS Uil TOCTPOEHUS CeTe XOJIOJHOTO BOJOCHAOKEHHs. 3HAUEHHUS TAaKUX BEIMYHH, Kak
YKJIOHBI, IUAMETPHI TPYO, ATUHBI y4aCTKOB, 00s13aTEIbHO MPOCTABIISAIOTCS HAa CXeMax U yepTexkax. Kpome
TOrO, IIPOM3BOJUTCS IIPUBSI3KA K CTPOUTENBbHBIM KOHCTPYKIMAM. Yeprexu, OTHOCAIIMECS K
BHYTPEHHUM CETSIM Ta30CHa0KeHus, UMeIT OykBeHHoe obOo3HaueHue « ['C», KOTopoe MOMJIeKUT
BKJIFOUEHUIO B KOMIUIEKT IOKYMEHTAIMU IO BOJOCHAOKEHUIO U KaHATU3AIUH KUJIBIX CTPOCHUH.

Puc.2 Axkconomempuyeckasn cxema cemu 2a3onpoeooa

HOpﬂ}IOK BBIIIOJIHCHU A paﬁOTI)l:

1.O3HaKOMHTBCSA C TEOPETUUECKUMH MOJIOKEHUSIMU. .

3. OOBACHUTH IPHUHIIUTI TOCTPOCHUS CXEMbI Ta30CHA0KEHUS 3/1aHU.
4.0TBETUTH HA BOMPOCHI:

1. B kakux mecTax KMJIOTO 3[JaHUs JeNaloT BBObI ra30npoBoa?
2. KakoBa rimyOnHa 3a105KSHUS Ta30IIPOBOIHBIX TPYO?

3. B kakoii yacTu 31aHUS IPOJIOKEH MaruCTpalibHbINA Ta30MpoBO?
4. Kakas apmaTypa ycTaHaBJIMBaeTCs Ha Ta30IIPOBOJHON ceTH?

5. Opopmuts padboTy B
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®opm npeacraBiienusi padoThl:
Odopmiternas paboTa B yCTaHOBICHHOM ITOPSIKE.

Kpurtepun onenkmn:

Orenka
WHIUBHyaTbHbBI
Pe3ynbpTaTUBHOCTD BBITIOHEHHUS 3aIaHUs .
X JIOCTHKEHUI,
Oat
3a;aHne BBIITOJIHEHO MOJHOCTRIO, 0€3 3aMeYaHmit 5
3ajaHue BBIMOJIHEHO MOJHOCTHIO, HO MMEIOTCS HECYIIIECTBEHHbBIE 3aMeUaHHts 4
3ajaHue BBIMOJIHEHO, HO UMEIOTCS CYIIECTBEHHBIC 3aMe4aHHs, MTOBICKIINE K HEBEPHOMY PEIICHHIO 3
3aaHus
3amaHne He BBHITIOJIHEHO 2
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