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Exarepuna AnexcannpoBHa [lanoBa

Meroandeckue yka3aHUs 1O BBITIOJIHEHMIO TMPAKTHYECKUX paboOT pa3paboTaHbl Ha OCHOBE paboueit
IIpOrpaMMbl Y4eOHOH TUCHUILTUHBI «O0111e cBeleHns 00 MHKEHEPHBIX CETSIX TePPUTOPHUI U 3JaHUI.
ConepkaHue TNpaKTUUECKUX padOT OpUEHTHUPOBAHO HA TMOATOTOBKY OOy4aromMxcs K  OCBOEHHIO
npodeccuoHaNbHOTO(bIX) MOAyNsA(el) MporpaMMbl TMOATOTOBKM — CHELMAINCTOB CpPEIHEro 3B€Ha IO
cnermanbHocT 08.02.01 CTpouTeNnbeTBO M AKCIUTyaTalsl 3aHUN M COOPYKEHUI M OBJIAJICHUIO OOIIMMU
KOMIETEHIIMSIMHU.



COJEP)KAHUE

I BBEJIEHUE ...ttt b etttk e ekt e bt e et e e hb e et e e e bt e et e e eab e e beeeneeenee e 4
2METOANYECKUE YKASBAHUS ..ot 6
TTpaKTHUECKOE BAHITHE NOL ....iiiiiiiiiiiiie ittt e e s st e e e s sa et e e s nsbe e e e e nnneeeeaas 6
TTPaKTHUECKOE 3AHATHE NO2 ......iiiiiiiiiiiiiie ittt e e sb e r e s e e e nne e r e 7
TTpaKTHUECKOE 3AHATHE N3 ..ottt s e e e e e e e e e e reennne s 11
TTPAKTHUECKOE BAHATHE IO ....oiiiiiiiiiiiiiie ittt sttt ettt e et e e bt e e e s bb e e ekt e e e bb e e e bbeeanbeeeanes 14
TTPAKTHUECKOE BAHATHE INOS L...iiiiiiiiiiii ittt ettt ettt e e bb e e e b e et e e e bb e e e bbeeenbeeeanes 16



1 BBEJAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJISIOT IPAKTUYECKUE 3aHATHUS.

CoctaB u coaepKaHME NPAKTUYECKUX 3aHATUN HallpaBlIeHbl Ha peanusanuio DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAPTA CPEIHEro o0IIero 00pa3oBaHMs C y4ETOM HOJIydaeMoil
CIELIMAJIBHOCTH.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHMIA BBIOIHATH ONpPE/EICHHBIC EHCTBUSA, ONepalHH,
HE00XO0/AMMBIE B MOCJIEAYIOLIEM B IPO(PECCUOHATBHOMN 1€ TENBHOCTH).

B coorBerctBM ¢ paboueii nporpammoil y4eOHoW mucnmminHbl «OOmMe cBeaeHUs 00
MHXCHEPHBIX CETSIX TEPPUTOPHUI U 3aHUN» NIPEAYCMOTPEHO IIPOBEICHUE PAKTUYECKUX 3aHATHH.

BrimonHeHue mNpakTHYECKUX pPadoT oOecreynBaeT MOCTHKEHHE OOYYArOIIUMUCS —CIETYIOLIIX
pe3yJIbTaToB:

V1. gyuTaTh YepTEKHU U CXEMBbl HH)KEHEPHBIX CETEN

ConepxaHue NPaKTUYECKUX 3aHATHH OPUEHTHPOBAHO HA IOJATOTOBKY OOYYaroIIMXCsl K OCBOEHMIO
po(hecCHOoHaTbHOTO MOJTYJIS MPOrpaMMbl MOATOTOBKU CIELUAIMCTOB CPETHErO 3BEHA IO CIIEHMAIIBHOCTU U
OBJIAZICHUIO NPOGheccuonaIbHbIMU KOMNEMEHYUAMU:

I[IK 3.5. OOecnieuuBarh coOMOACHUE TpeOOBaHWUM  OXpaHbl  Tpyaa, O€30MacHOCTH
KU3HEICATEIBHOCTH U 3alUTY OKPY’KAIOLIEH Cpelbl IPU BBIIOJIHEHUHA CTPOUTEIbHO-MOHTaKHBIX, B TOM
9Hcie OTACNOYHBIX paboT, PEMOHTHBIX paboOT W padOT MO PEKOHCTPYKUMH U IKCIUTyaTalluH
CTPOUTEJIbHBIX OOBEKTOB;

[1IK 4.2. BpINOJAHATH MEPONPUATHUS IO TEXHUUYECKOM 3KCIUTyaTallud KOHCTPYKIUN U UHKEHEPHOTO
000pyI0BaHUs 3aHUM;

A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHUULIL.

OK 01 Bri6upath criocoObl pemieHus 3a1ad npohecCUOHAIBHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIMU U
MH(}OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN AEITEIbHOCTH.

OK 03 IInanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO JEATENIbHOCTh B MPOoQecCHOHANbHOM cdepe, UCIOoNb30BaTh 3HaHUS 110 IPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTH B Pa3IMUHBIX )KU3HEHHBIX CUTYalHUsX;

OK 04 D¢} dexTnBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05 OcymecTBiasiTh YCTHYI0 M NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3MIHI0, JEMOHCTPUPOBaTh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAMIIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHHU3ALNUN MEXHALMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOIICHUH, NPHUMEHATH CTaHAApThI
AHTUKOPPYNIIMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYKAIOUIEH Cpelbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIMMaTa, IPUHILMUIIBI OEpexIMBOro MPOU3BOACTBA, Y3PGEKTUBHO NIEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLMSIX.

OK 09 Ilonb3oBaThcs mpohecCHOHANBbHON TOKYMEHTAalMel Ha roCcyapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.

Brimonaenne oOywaromuxcs TpakTHYecKux pabotr mo ydeOHow mucumrumne OIII.05 OGmume
CBeJleHUs 00 MHKEHEPHBIX CETAX TEPPUTOPUIN U 3/1aHUI HAIIPABICHO HA:

-00001IeHNEe, CUCTEeMAaTH3AINI0, YIITYOJICHHE, 3aKpeIlJIeHne, PA3BUTHE U ACTAIM3AIUIO MTOTyYEeHHBIX
TEOPETUYECKUX 3HAHUN M0 KOHKPETHBIM TeMaM y4eOHOH UCIHIIINHEI;

-popMupoBaHUE YMEHHI NPUMEHSATH MOJY4YEHHbIE 3HAHMSI HA MPAaKTHKE, pean3alliio €IMHCTBa
MHTEJUIEKTYAJIbHOM U TPAKTUYECKON AESITEIbHOCTH;

-popMupoBaHuEe U pa3BUTHE YMEHHI: HaOIIOAaTh, CpaBHUBATh, CONOCTABIATh, AHAJIU3UPOBATH,
JleJ1aTh BBIBOJBI U 0000IIEHHS.



-BBIPa0OTKY IPHU PELICHUH ITOCTABICHHBIX 3a/1a4 NMPO(eCCHOHAIBHO 3HAYMMBIX Ka4eCTB, TAKMX KaK
CaMOCTOSITEJIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpYECKas HHULMATHBA. [IpakTnyeckme 3aHATHA
MIPOBOJIATCS TIOCJIE COOTBETCTBYIOLICH TEMBI, KOTOpas oOeclieurBaeT Haludue 3HAHUH, HEOOXOAUMBIX
JUISL €€ BBIIIOJTHCHMUS.



2METOAUYECKUE YKA3AHUSA
Tema 2 NH:KeHepHBbIe ceTH M 000pPY/10BaHUE TEPPUTOPUIi IOCeTeHHIT
IIpakTnyeckoe 3ansaTHe Nel Yc10BHbIe 0003HaYeHHs MH/KEHEPHBIX ceTell Ha IUIaHaX U cXeMax

Heb: HAYYUTHCS YUTATH YEPTEHKHU U CXEMbI MHKEHEPHBIX CETEH

BbinosinuB padory, Bbl 0yere yMeTh:

V1. 9uTarh YepTeKU U CXEMbI HHKEHEPHBIX CETEH.

Marepuanbnoe obOecnedyenue: ['OCT 21.205-2016Cuctema NOpOEKTHOW JAOKYMEHTALMHU IS
CTPOUTENLCTBA Y CIIOBHBIC 0003HAYCHHS SJIEMEHTOB TPYOOIPOBOJHBIX CHUCTEM 3JaHHUNA U COOPYKCHHUHU.
JlexunonHnas terpaap Junaktuaeckuit matepuan [IK u nporpamma Komnac —3D;

3anaunmue:

Ha ocHOBaHMM TpeANIOKEHHBIX JAaHHBIX O3HAKOMHUTBCS C YCJIOBHBIMU OOO3HAUYECHUSMU
WHXCHEPHBIX CeTeH (AJIEMEHTOB BOJOINPOBO/IA, KAHATM3AI[UU, OTOIUICHHS, BEHTHIISALINN, Ta30CHA0KCHIS)
Ha YepTekax, MOArOTOBUTh U 0pOpPMUTH crieuUKaIMIO HA JaHHOE 000pYyI0BaHHE.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. M3yuute TeopeTHUECKHil Marepuall, NpeasiokeHHoe 3amaHue. [IpounTarh 4YepTex, cxemy
WH)KCHEPHBIX CETEH

2. OTBETUTH Ha BOIIPOCHI [0 YTEHUIO YEPTEIKEU, CXEM.

3. Hcmoaszys T'OCT 21.205-2016Cuctema OpPOCKTHOM JTOKYMEHTALMH JIJI CTPOUTEILCTBA
YcnoBHble 0003HaUYEHUs 3JIEMEHTOB TPYOOIPOBOJHBIX CHUCTEM 3AaHUN M coopykeHuid. Ormnpenenute
YCIIOBHBIC 0003HAYEHUS M COCTABBHTE CIICU(DHUKAIMIO YePTEKA WIIH CXCMBI.

4. Oopmure hparMeHT yepTeka WIH CXEMY U CIICHU(PHUKAIUIO K HUM.
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Kpamxkue meopemuueckue céedenus:

VYcnoBHble 0003Hau€HUs Ha 4YEpTEeXkKax HIIM CXEMax YKa3bIBalOTCS HE TOJBKO NPU BO3BEIACHHUU
MHOTO3T@KHBIX 3[aHUHA, HO M TPU CTPOHUTEIHCTBE HEOOJBIIMX JOMOB. BHe 3aBHCHMOCTH OT THIIA
CTpOEHHMSI BCErJla HCIOJIb3YIOTCS ClielnaibHble yclloBHBIE 00o3HaueHus. Ux pernmamentupyer ['OCT, u
INPUMEHSIOTCSI OHM B JIIOOBIX IMporpaMmax, KOTOpbIE IMO3BOJISIOT CO3[aBaTh UYEPTEKH HHIKEHEPHBIX
CHUCTEM. HpI/I MPOCKTUPOBAHNHN CHCTEMBI TOpAYCTO W XOJIOAHOTO BOI[OCHa6)KeHI/I$I N KaHaJIu3alluu
NPUHATO UCMOJB30BaTh CIeluaibHble 0003HaueHus. OHU MOTyT ObITh pasHbiMu, oaHako ['OCT
PErNIaMCHTUPYET BCEC CTAaHAAPTHI, IIOOTOMY MCHATH UX HAa CBOC YCMOTPCHHUC HEJIbL3S. B cxeme JOJIDKHBI
COJIEpPXKATBCS MCKIIOYUTENIBHO TE 3HAKU, KOTOPBIE MCIOJB3YIOTCS BCEMHU CIIELIMAIIUCTAMHU B JIaHHOU
obOnactu. Jlns o0003HAa4YeHHs] CHCTEMbl BOJONPOBOJA M KaHAIM3AIMM MOTYT OBITh HCIOJIb30BaHBI
CrelMalbHbIe CUMBOJIBI M OYKBEHHO-LIM(POBBIE Ay1eMeHThl. KpoMe Toro, B yepTeke BCeraa NPUMEHSIOT
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nuHUH. VICTIONB3YIOTCSl YCIIOBHBIE 3HAKU 0€3 KaKUX-TMOO JTOMOTHUTEIBHBIX 00bsICHEHUN. VICKiTIoueHneM
SIBJISIFOTCSA TOJBKO TE€ 3JIEMEHTHI, KOTOPBIE PETJIaMEHTUPYIOTCS OTPACIE€BBIMU CTaHAapTaMmH. B gaHHOM
cllydae peKOMEHJyeTCsl YKa3bIBaTh CChUIKY Ha HUX. CTaHAApT YCTaHABIMBAET YCJIOBHBIE rpaduueckue
0003HaYEeHHUSI PJIEMEHTOB BOJIONPOBO/IAa B CXEMAaX M UepTEkKax.

1. Pa3mepsl 0003HAUEHWI B CXeMax W 4YepTek)axX BOJONPOBOJAA MPUMEHSIOT B 3aBHCHUMOCTH OT
KOMITOHOBKHM M HACBIIIEHHOCTH CXEMbl WM 4yepTexka 0e3 cobmonenus Macmrada. [Ipu HeobxoauMocTu
yKa3aHUs pa3MeIICHHs U Ta0apuTOB JIEMEHTOB CHCTEM, pa3Mepbl 0003HAYCHHI MPUMEHSIOT B MaciTabe
yeprexa

2. YcioBHbIe Tpadudeckue 0003HaYEHHS BOJOIPOBOA JOMYCKAETCS COMPOBOXKIATh OYKBEHHBIMH,
uudpoBbIMU WM OyKBEHHO-UU(POBBIMU  O0O3HAYCHHSIMHM,  YTOUHSIOUIUMH  TEXHUYECKYIO
XapaKTePUCTHKY 0003HAYaeMOro JJIEMEHTa. Y Ka3aHHbIe 0003HAYCHUS Pa3bhsCHSIOT HA YePTEeKaX.

3. YcnoBuble rpaduyeckue 0003HAYCHUS, JOITYCKAETCs, IPU HEOOXOAUMOCTH, TOTIOIHITH APYTUMHU
YCIOBHBIMU TpadudecKuMu 0003HaueHUsIMU. [1osiCHeHHsI K yKa3aHHBIM O0003HAYCHHSIM MPUBOAITCS Ha
YyepTekKax.

4. O603HaueHMs INEMEHTOB BOAOIIPOBOJA IPUBEAEHBI B puMepe. CTOSAKU CUCTEM BOJOIPOBOAA U
KaHaIu3alluu peKoMeHayeTcss o0o3HayaTh Mapkod «Crt.», komomusl —Mapkoil «K». K stomy
0003HAaYCHHUIO J100aBIIsIeTCST 0003HAYCHHE CHUCTEMBbl W TIOPSIKOBBIA HOMEp CTOSKA WM KOJIOAIA.
Hampumep: Ct. B1-1 —niepBbiii CTOSK X034HCTBEHHO-NIUTHEBOTO BojpomnpoBoaa; Ct. K1-2 —BTOpoi cTosk
obiToBol kaHanmuzanuu; KK2-3 —tperwmit komomen; nWBHEBOW KaHanm3amud. OMyCKH W TIOIBEMBI
TpyOONpOBOOB 0003HAYAIOTCA MO XOAY ABMXKCHUS >KUIKOCTH C O0O3HAUEHUEM BBICOTHOW OTMETKHU
poJIoJbKeHHs TpyOonpoBoaa, Hapumep: Omyck Bl Ha ot™m. 2,34 BBoaB1-1.-OT0 03HauaeT, 4To BBOJ
OTHOCUTCS K XO35IICTBEHHO-TUTHEBOMY BojompoBoay Bl u nmopsinkoBeiii Homep BBojga No 1.251eMeHTsI
K1-beitoBas xananuzamnus K1 npegHazHaueHa ajisi OTBEICHHS] CTOYHBIX BOJ OT CaHY3JI0B, BaHH, KyXOHb,
JYUIEBBIX, OOIIECTBEHHBIX YOOPHBIX, MyCOpOKaMep U T.1.

dopma npeacTaBJieHus pe3yabTaTa:

Pabora nomkHa OBITH IPECTABIICHA B BUJIE TAOJIHIIBI

Kputepun onenkn:

Oyenka «omauunoy evicmagisemcs 3alanne BbIIOJIHEHO TOJHOCThI0, O3 3aMedaHnit

Oyenxa  «xopowio»  evicmasnsiemcsi 3aJlaHuE  BBINOJIHEHO IOJHOCTBIO, HO  HMMEIOTCH
HECYIIECTBEHHbIE 3aMEUYaHUs

Oyenka  «y0oenemeopumenvHo»  Gvicmasisiemcs  3aJaHue  BBIIOJIHEHO, HO  HMMEIOTCSA
CYLIECTBEHHbIE 3aMEUYaHUs

Oyenka «HeEYO061€mMEOPUMENbHO»  6bICMAGNAEmMCa  3aJlaHie  BBINOJIHEHO, HO HMEKTCH
CYLIECTBEHHbIE 3aMEUaHMsl, TOBJIEKIINE K HEBEPHOMY PELICHMIO 3aJaHUsl. 3a/JaHNE HE BBIIIOJIHEHO

Tema 3 BogocHa0:kenne 1 BoOI0OTBEeAeHME MMOCEJICHMI

IIpakTuyeckoe 3ansiTue Ne2 OCHOBBI IPOEKTHPOBAHMS BOJONPOBO/IHOM CeTH

Henb: HayuUTHCSA YUTATh YEPTEKHU U CXEMbl HHKEHEPHBIX CeTel

BeinosHus padory, Bl Oyere yMeThb:

V1. ynTaTh YEPTEKU U CXEMBI HHKEHEPHBIX CETEH.

MarepuajibHoe o0ecnieueHue:

CIT 30.13330.2016 BuyTpeHHMiI BOJONPOBOJ M KaHaIU3alus 30aHUH.(AKTyaln3upoBaHHAS
penakiuss CHull 2.04.01-85*)/JIekunonnas tetpaab [unaktuueckuit marepuan IIK u mporpamma
Kommac —-3D

3aganme:



Ha ocHOBaHHMU NpeNIOKEHHBIX MAAHHBIX CKOHCTPYMPOBAaTb U BBIUEPTUTH CETh XOJIOJHOIO
BOJIONPOBOJIA HAa IUIaHAX 3JaHUs, pa3MelleHHe 000pyloBaHUA. AKCOHOMETPHUYECKYIO MPOEKIHIO CETH
XOJIOJTHOTO BOJONPOBOJIA.

IMopsinox BbINOJIHEHHSI pa0OThI:

1.O3HaKOMUTBCS ¢ TEOPETUUECKUMH 10JIOKEHUSAMHU.

2. Ilonyunts y npenojasatens 3aaHue A IPOEKTUPOBAHHUS.

3. CornacHo NOJIyYEeHHOMY 3a/laHUIO CIIPOEKTHUPOBATh CXEMY BHYTPEHHEIO BOJOINPOBOJA 3/IaHUS.
[Ipu npoexTHpoBaHNU OOPaTUTh BHUMAHKE HA PACIION0KEHUE HA TeHIUIaHE FOPOJCKOr0 BOJIONPOBOAA.

4. TlocTpouTh aKCOHOMETpPHUYECKYI0 cxemy cetn. Popm mpexacraBieHus padotel: OdopmieHHas
pa0boTa B yCTaHOBJIIEHHOM HOpSI/IKE

Kpamkue meopemuueckue ceéedenus

TpaccupoBka BHyTpeHHEH ceTd TpacCUpOBKY BHYTPEHHEH CETM HAayMHAIOT OT BOJOPA30OpHBIX
npuOOPOB: Ha IJIAHAX ATAXKEH M pa3pesax 3JaHHs HAMEYAIOT MeCTa MPOKJIAJKH TPyO, MOJAOIIUX BOLY K
npudopaM(pa3BoJIKH), a TAKIKE CTOSIKOB.

Pa3Bonku mNpoOKJIabIBAIOT, KAaK IMPAaBUJIO, OTPBHITO IO CTEHAM JYUIEBBIX, KYXOHb M JIPYIHX
OMEIIECHUN.

PanmonanpHoO pa3MelnaTh X M0/ CAHUTApPHO-TEXHUYECKUMHU ITpudopamu Ha BbicoTe 15—40 cM Hax
IIOJIOM U NPH HEOOXOIMMOCTH 3aKpbIBAaTh IUIMHTYCOM M3 KepaMHyecKol MIUTKU CTOSKHU MPOKIAIbIBAIOT
10 BO3MOXXHOCTH B MECTaX PAacCIOJIOKEHUS HAauOOJbILIEro KOJIMYECTBA BOJOPa300pHBIX MPHOOPOB Tak,
YTOOBI UX KOJMYECTBO U JUIMHA Pa3BOAOK K BOJIOPa300PHBIM NpHUOOpaM ObLTM MUHUMAIbHBIMU.

[Ipu pa3MemnieHnu CTOSIKOB HEOOXOIMMO YYHMTHIBATH TUIAHHMPOBKY IOMEIIEHHI Ha BCEX ATa)xax
3laHUM: CTOSKM HE JOJDKHBI MPOXOAMTH B CEPEIMHE IMOMEIEHUS, MEPECeKaTh HECYUIUE KOHCTPYKLIHMH
3/1aHus, JOJDKHBI pacloyiaraThCsi OKOJIO CTEH M IEPEeropojloK, KOJOHH, JONYCKAalOIIMX KpeIIeHHe
TpyOOIpPOBOIOB.

MarucTpanu npoKIa sIBalOT TaK, YTOOBI OOBEIMHNUTH BCE CTOSKH U TPYOOIIPOBO/I, MOJAIOIINN BOLY
B 31aHue. Ha ceTsx ¢ HWKHEN pa3BOAKON UX pa3MEUIaloT B IOIOJBAX, IOABAJIAX U TEXHUYECKHUX ITAKaX
WM Ha IIEPBOM 3Ta)ke, B IOJIOJIbHBIX KaHajaX, MO/l [T0JIOM C YCTPOHCTBOM ChbEMHOTO (pH3a, a TAKXKE 110
KOHCTPYKLIUSM 37]aHUH, Ha KOTOPBIX JIOIYCKaeTCs OTKPBITask MPOKIIaKa TpyOOIpOBOIOB

Jlnst crycka BOJBI MarucTpaivd JOJDKHBI MpokiagsiBaThest ¢ ykionom 0,002—0,005 B cropony
BBOJIa MJM BOJOPA30OpHBIX TOUeK. B HIKHUX TOUYKAaX CETH HEOOXOAMMO YCTAaHOBUThH CITYCKHBIE
ycTpoiicTBa (TpOMHMKM WM My(QThl ¢ IpoOKamu Juisi cmycka Bozsl).Ha muane TumoBoro sraxa
BBIOMPAETCSI MECTO PACIOJIOKEHUSI BOAOIPOBOJHOIO CTOSIKA, OT KOTOPOTO MPOM3BOJIUTCS Pa3BOAKA IO
BOJI0pa3bopKaM

14C mnyana TUNOBOrO OJTa)ka Ha IUIAH IIOZABAJla IIEPEHOCATCS BOJIOIPOBOJIHBIE CTOSKH H
00BEIMHAIOTCS MaruCTPAIbLHOMN JIMHUEH 110 HauKpalyanIleMy pacCTOSHUIO C BBOJIOM B 3/IaHHE.

Ecnu crosiku pacnonararorcsi 1mo o00€ CTOPOHBI OTHOCHUTENIBHO IIEHTPAJbHOM OCH 3JaHHf,
MarucTpaib IMPOKJIAJbIBAETCA HaJ IMOTOJIKOM MOABaJia A0 ILEHTPalbHOW HECylled CTeHbl 3/1aHus. 3a
BBOJIOM YCTAaHABIIMBAETCSl BOJIOMEPHBII y3€J1, HO HE MO/ KUJIBIM [IOMELICHUEM.

3anopHasi apMarypa Ha BHYTPEHHEH BOJONPOBOJHOM CETH 00sA3aTeNbHO YCTAaHABIMBACTCS B
CIIEQYIOIINX MecTax:l.y OCHOBaHMs CTOSKOB XO3SMICTBEHHO-IIMTHEBOM WJIM IMPOU3BOJCTBEHHOW CETH B
31aHusAX 3 aTaxa u Oosiee;2.Ha OTBETBICHUIX OT MaruCTPajJbHBIX JUHUM BOJONPOBO/A;3.0TBETBICHUSIX B
KaXIyl0 KBapTHPY;4.0TBETBICHUAX pa3BOAALICH ceTH s oOecreueHHsl BO3SMOKHOCTH OTKJIIOUEHHS ee
OTJENbHBIX YYacTKOB;S.MOJBOAKAX K CIMBHBIM Oadykam;6.MarucTpajibHOW CETH C LEIbI0 BbIACICHUS
PEMOHTHBIX YYacTKOB, HO IpPH OJHOBPEMEHHOM OTKJIIOUYEHMHM He Oosiee 5 TMOXKapHBIX CTOSKOB.
MaructpasibHble TpyOOIPOBO/IBI B M0/IBAJIE MPOKJIAABIBAIOT, KaK MPAaBUJIO, MO/ MIOTOJIKOM C PaCCTOSIHUEM
B CBETY OT CTPOUTENIBHBIX KOHCTPYKIMHA M Mexnay Tpybamu 0,10-0,15 M. BricoTHoe pacmonoxenue
TpyOONPOBOJOB PpA3IMYHOIO HA3HAYEHHUS, Kak IMpaBWIIO, JOJDKHO COOTBETCTBOBATh TeMIlepaType
TPAHCHOPTUPYEMOH KHUIKOCTU («ropstune» TpyoorpoBonasl T1, T3 pacnonararoTcs BbIIIE, «XOJOIHBIE»
B1, B2, T4 -uuxe). TpyOonpoBoabl KpemsTcs K CTE€HaM WIM YKJIaJbIBAalOTCS Ha clieluaibHble MOJKU
BJI0JIb MPOX0a0B. KBapTupHBIE pa3BOAKU NPU OTKPHITOW MPOKIAAKE CIEAyeT pa3Mellarb Haj I0JIOM
BbIIII€ KaHAJIN3AMOHHBIX TPYO.
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IlocTpoeHne aKCOHOMETPUYECKOM CXEMbl BHYTPEHHEW CHCTEMbl BojomnpoBoaa. Ha ocHoBe
MIPOBEJIEHHOW TPACCUPOBKH CTPOMUTCS aKCOHOMETpUYECKass cXemMa, Ha KOTOpOM HameuyaloT MecTa
YCTAHOBKH apMaTyphbl
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Hauepranue akCOHOMETPHUYECKOW CXeMbl HEOOXOAMMO ISl IPOBEACHUS THAPABINYECKOTO pacyeTa
BOJIOITPOBOJHOM CETH 3AaHUA.

AKCOHOMETpHYECKasl CXEMa BOJOMNPOBOJA SIBJISETCA MO CYIIECTBY pPacuyeTHOHl CXEMOH, MO3TOMY
CTPOUTCSI C YKa3aHHEM BCEX D3JIEMEHTOB CETH -BBOJA C BOJOMEPHBIM Y3JIOM, CTOSIKOB, apMaTyphbl,
MOJIMBOYHBIX KPAHOB, YCTPOMCTB MOBHIIIEHHUS HAIIOpa, MOIBOIOK K MPUOOpaM | JIp.

Ha cxeme HeoO0Xoaumo Moka3zaTh OTMETKH: IMOBEPXHOCTH 3€MJIM, MOJja MOJABalla U 3Taxel, oceil
BCEX TOPH3OHTAIBHBIX YYaCTKOB TPYOOIPOBOJOB, BOJAOMEPHOrO y3lia (OCH BOJOCYETYMKA), a TaKKe
OTMETKY TUKTYIOIIEro Boaopa3zbopHoro mpubopa. Takxke Ha cxeme HeoOXoauMmo mMoka3piBaTbB1-mecta
nepeceueHus: TPyoOONpOBOJIOB ¢ KAaMUTAJIbHBIMU CTEHAMHU 3[aHUS U JTMAMETPHl XapaKTEPHBIX y4acTKOB
CETH.

AKCOHOMETPHUYECKYIO CXEMY BHYTPEHHETO BOJIOTIPOBO/IA BBHIIOJIHIIOT BO (PPOHTAIBHON M30METPUU
c neBor cuctemoir ocei. [lo BceM Tpem ocsM pa3Mepsl OTKIAABIBAIOT 0Oe3 uckakenus. [lpu
BbIUEPUYMBAHUN aKCOHOMETPHUECKOM CXeMbl HEOOXOMMO YETKO ITOKa3aTh BCE TPYOOIPOBOJIBI, apMaTypy,
puOOPHI YCIOBHBIMU 0003HAUEHUSIMHU.

Cxema. TakuM O00pa3oM: CTOSIKH-BEPTHKAJIbHO, BCE JIMHUU TpyO, HAyIIME Ha IUIaHaX
TOPU30HTANILHO, HAa CXEME OCTAalTCS TOPU3OHTAIBHBIMU —TPYObl, MPOXOIAIINEe B IUJIaHE
NEPIEHIUKYIIIPHO «HA ce0s» WM «OT CeOA»BBIUEPUMBAIOTCA HA CXeMe OOBIUHO MMOA yriioM 45 K
ropu3oHTy. PaccTosiHre Ha cxeme OTKJIabIBatOTCs 1Mo BepTukane —B macmTade 1:100, mo ropuzonTanu—
HE B Maclitabe, Tak Kak IpH COOJIIOJIEHUM TOPU30HTAIBHOIO MacmiTaba 4acTo CTOSKKM M TPYyOBI
HaKJIaJAbIBAIOTCA JPYT HA APYyra U cXema TepsieT HarjasAHOCTb.

[Ipy OTHOTUITHOM IJIAHUPOBKE CAHUTAPHBIX Y3JI0B, IUTAEMbBIX CTOSKOM Ha BCEX ATAXKaX, BO3MOXHO
OTPAHUYUTHCS BBIYEPUMBAHHEM BCEX PAa3BOAAIIMX TPYOONpPOBOAOB, MPUOOPOB U apMmarypbl Ha
nocieaHeM 3taxe. Ha ocTaJbHBIX 3TakaXx Ha CXEME€ ITOKa3bIBAIOT TOJBKO MeECTa M HAalpaBJICHUS
TpyOOIPOBOIOB OT CTOSIKOB

16IIpumep aKCOHOMETPUYECKOW CXEMbI PACUETHOI'O HAINpPaBIEHHMsS BHYTPEHHETO BOAOIPOBOAA
npuBefieH Ha pucynke 4. Ha stoil cxeme y camoro yamameHHoro crosikaCt.l Ha BepXHEM STaxke
MIPEAYCMOTPEHBI CIEAYIONTNE TPUOOPHI: MOMKa KyXOHHas Ha oAHO oTAeneHue (M), BaHHa OOBIKHOBEHHAS
(B), ympiBanbHuK (Y) ¥ HU3KO PacloNOKEeHHbIN cMBIBHOH 0auok (CO) yHUTa3a. B kauecTBe NUKTYIOIIETO
BOZIOPa300pPHOro yCTPOWCTBA 3/1€Ch MPUHAT KOMOMHUPOBAHHBIM CMECUTENb JJI1 BaHHBI U yMbIBAIbHUKA.
Taxoit BEIOOp CBSI3aH ¢ TE€M, YTO CMECUTENIb UMEET CaMO€ BBICOKOE PACIIONIOKEHHE B CHCTEME M y €ro
KpaHa caMblii O0JIbIION CBOOOIHBIN HANIOP CPEU KPAHOB APYTrUX NMpudOopoB, a uMeHHo: Hf =3 m

dopma npeacTaBJieHus pe3yabTaTa:

Pabota nomkHa ObITh TIpE/ICTaBlIEHA B BUJIE YEPTEXKA

Kputepuu onenkmu:

O11eHKa «OTINYHO)» BBICTABIIIETCS 3aJaHNe BELITOJHEHO MOIHOCTLIO, 0€3 3aMeUaHnit

OrneHKa «XOpOIII0» BBHICTABISAETCS 3aJaHie BBIIIOJIHEHO MOTHOCTHIO, HO UMEIOTCS HECYIIECTBEHHbBIE
3aMeYaHus

OrneHka «yIOBIETBOPUTENHHO» BBICTABISETCS 3a/JaHHE BBIMOJTHEHO, HO UMEIOTCS CYIIECTBEHHbIE
3aMeYaHus

OreHKa «HEYAOBIETBOPUTENBHOY» BBICTABISIETCS 3aJaHUE BBHITIOTHEHO, HO HMEIOTCSI CYIIIECTBEHHbIE
3aMe4aHwusl, MOBJICKIINE K HEBEPHOMY PEIICHUIO 3aaHus. 3a/IaHe HE BBITOJIHEHO
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Tema 3 BogocHa0:xeHune U BOJOOTBeAeHHE MOCEJIEHU A
IpakTnyeckoe 3ansitue Ne3 OCHOBBI IPOEKTUPOBAHUS KAHAJIU3ALMOHHOM CEeTH

Ieab padoThl: HAYYNUTHCS YATATh YEPTEKU U CXEMBbI HHKEHEPHBIX CEeTel

BoinosiHuB padory, Bbl Oyiere yMeThb:

V1. ynTaTh YEPTEKU U CXEMbI HHKEHEPHBIX CETEH.

Martepuanbnoe obGecneuenue: CII 30.13330.2016 BuyrpeHHuil BOJONPOBOA U KaHAIU3ALUS
3mannid. (AktyanusupoBanHas pemakuus CHull 2.04.01-85%)/JIeknmonnas Tetpanp lugakTuyeckuii
matepuan [IK u nporpamma Kommac —rpaduk;

3ajaHue: Ha OCHOBAaHUM IPEIOKEHHBIX JAHHBIX CKOHCTPYMPOBATh U HAHECTH HA IUIAHBI 3JaHUS
OTBOJIHBIX TPYOONpPOBOJOB BHYTPEHHEW CETH BOJOOTBEACHHUS, pa3MelieHHe Oo0OpyIOBaHUS.
AKCOHOMETPUYECKYIO ITPOEKLUIO CETH BOJIOOTBEACHMUS.

IHopsiok BbINOJIHEHUS PA0OTHI:

1.O3HaKOMHUTBCS C TEOPETUUECKUMU MOJIOKEHUSMU.

2. Ucnonb30BaTh B KAUECTBE UCXO/AHBIX JAHHBIX PE3YJIbTAThl IPAKTUYECKON paboThI 2.

3. [TocTpoUTh AKCOHOMETPUYECKYIO CXEMY BOJIOOTBOJSILEH CETH.

4. OhopMHTP U 3aITUTHTH OTYET.

Kpamkue meopemuueckue ceeoenus

TpaccupoBka ceTeil BHYTpEHHEHM KaHanu3auud. Ha pelieHue cxembl CeTed BHYTPEHHEU
KaHaIu3allid BIUSAET PACIOJIOXKEHUE CAHUTAPHO-TEXHUUYECKUX MPHOOPOB Ha JdTaxax 3JaHUd U
KOHCTPYKTUBHBIE OCOOEHHOCTH 3/1aHUM.

Cucrema BOJOOTBEACHUS MKWIbIX 3/IaHUA COCTOUT M3 CJIEAYIOLIUX 3JIEMEHTOB IPUEMHUKOB
CTOYHBIX BOJ (CaHUTApPHBIX MPUOOPOB), TUIPO3ATBOPOB, OTBOJIHBIX TPYOOIPOBOIOB, KaHAIN3ALMOHHBIX
CTOSIKOB, BBITSDKHBIX TPYOOIIPOBOIOB, TOPU3OHTAIIBHBIX COOPHBIX TPYOOIIPOBOIOB U BBIITYCKOB.

[Ipu mpoexTupoBaHUM HEOOXOAMMO CTPEMHUTBCS K TOMY, YTOOBI CETH KpaTyalliuM IyTeM
OTBOJMJIM CTOKM 3a TMpeAenbl 3[JaHusg U HMEIM MHUHHUMAJIbHOE KOJIMYECTBO IIOBOPOTOB, TakK Kak
HaJIeKHOCTh PabOThl KaHAIM3AIMOHHBIX CETEH 3aKIIOYACTCs B UX HE3aCOPSIEMOCTH M YCTOMYMBOM, O€3
CpbIBa TUPABINYECKUX 3aTBOPOB MPOITYCKHOM CIOCOOHOCTH

PykoBOACTBYST C apXUTEKTYpHO-TUIAHUPOBOYHBIMH PEHICHUSMUA JIOTUYECKUMU  MPOCKTHBIMHU
MaTepuajamMH, Ha TMO3TaXXHBIE IUIAHBI HAHOCAT MECTa PACIOJIOKEHHS] CTOSIKOB: BOJM3U TPYIIIBI
CaHUTApHBIX MPUOOPOB, ONMMKE K MPUOOPY C HAMOOJIBIINM PACXOJOM U KOHIICHTpAlUEW 3arps3HEHUi
CTOSIKOB..J[MaMeTp KaHAIM3aIMOHHOTO CTOSIKa MPUHUMAIOT B 3aBUCHUMOCTH OT BEJIMYHUHBI PACYETHOTO
pacxoia CTOYHOM >KUIKOCTH, HAMOOJBILEro AUMaMeTpa MOATa)KHOTO OTBOJAA TPYOOINpOBOJAa U yria €ro
npucoenuHennss Ha maHax »Taxkedl M mojBajla HAHOCAT KaHAJIM3ALMOHHBIE CTOSKKM W OTBOJHBIE
TpyOONIPOBOIBI, CTOSIKM HYMEPYIOT M YKa3blBalOT AMAMETP, YKJIOH M JUIMHY Ha BCEX YYacTKax
TpyOOIpoBooB.( pu.2,3)

KananuzanmoHHble CTOSKM Ha BCEX CXEMax M IUIaHaX 0003Ha4yaroTcsi OYKBEHHO -LIIM(PPOBBIMU
unaekcamu: Ct K1-1, Ct K1-2...01 npubopoB K CTOSKaM MPOKJIAbIBAOT OTBOJHBIE TPYOBl BJOJb CTEH
HaJ TOJIOM WJIM U MOJ TMOTOJKOM HHUXE PacHoJIOKEHHOTO dTaka (IOCIeAHEe 3alpeliacTcsl B KUIIbIX
31aHUSAX).

OTBO/IHBIE TPYOBI IPOKJIAABIBAIOT C OJJHUM YKIOHOM B CTOPOHY CTOSIKa M IIPUCOEIUHSAIOT K HEMY C
MOMOIIIbIO TPOMHUKOB WM KpecTOBUMH. Ha miaHax mojBaia moKa3blBalOT BCE KaHAIU3ALMOHHBIE CTOSIKH,
TOPU30HTANIbHBIE COOpPHBIE TPYOOIIPOBOABI M BHIITYCKU B HAPYKHYIO CETh.

I'opuzoHTansHbIe COOPHBIE TPYOOIIPOBOIBI MOHTHPYIOTCS B TIOJIBAJI€ O] TTOTOJIKOM Ha PACCTOSTHUH
0,5 M ¢ KpeIIeHHEM Ha MOABECKaX, KPOHIITEHHAX WM HaJ MOJOM Ha KECTKUX OMopax. YKIJIOH JOJIKEH
OBITh B CTOPOHY BBIMMYCKA. YKJIOHBI OTBOJIHBIX M TOPU3OHTAIBHBIX TPYOOMPOBOMOB MPUHUMAIOTCS B
3aBucUMOCTH OT nuamertpa: npu d=100 mm 1 = 0.02, mpu d=50 MM 1= 0,03.MOHTa)KHBIX MIaXTaxX, KAOMHAX,
610Kax OJMIKe K YTy CT€H U Ieperopo ok

Ha cersix BHyTpeHHell KaHanu3allMd HEOOXOIMMO MpelycMaTpUBaThb PEBU3UUM M MPOYUCTKH,
KOTOpbI€ YCTaHaBIMBAIOTCA:l -HA CTOSIKaX MPU OTCYTCTBUM Ha HUX OTCTYNOB -B HU)KHEM M BEPXHEM
STaXkax MpPU HAJIMYUU OTCTYIIOB, & TAK)KE€ HA BBIIIEPACIOJIOAKEHHBIX HAJl OTCTYMAMHUATAXKAX;2. B HKUIBIX
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3AHHSIX BBICOTOM 5 aTaxkeld u Ooyiee He pexke ueM uepe3 3 3Taxka;3.B Hayaue y4yacTKoB (IO JABMIKEHHUIO
CTOKOB) OTBOJHBIX TPYO MpH YHUCIIE NPUCOSAMHEHHBIX NpHOOpPoB 3 m OoJsiee, MOA KOTOPHIMU HET
YCTPOMCTB JJIANPOYUCTKH;4.Ha TIOBOPOTAX CETH IPU U3MEHEHUM HAIpPABJICHUS JIBUKEHUS CTOKOB €CIIU
YUYacCTKH TPYOOIPOBOJIOB HE MOT'YT OBbITh IIPOUMIIIEHB] YEPE3 APYrHe YUACTKH.

KananuzanmoHHble CETH MPOKIAIBIBAIOT OTKPHITO WU CKPBITO. OTKPBITYIO MPOKJIAIKY IPUMEHSIOT
B I0/IBaJaX, TEXHUUYECKUX OSTakaX M IOAINOJBAX, LeXaxX MPeANpHUITUH, MOACOOHBIX MOMELICHUSAX C
KperieHHeM TPyO K CTPOMTEIbHBIM KOHCTPYKIHSAM 3aaHuil. [locTpoeHre akCOHOMETPUYECKOH CXEeMbI
BHYTPEHHEH CUCTEMbI BOJOOTBEICHHS.

AKCOHOMETPUYECKHECXEMBICETEHBHYTPEHHENKaHAIN3A MM BBIITOIHSIOTCSIaHAIOTUYHO cXxemam
BOJIONPOBOJHBIX CETEH M BKIIOYAIOT BCE JJIEMEHTHI CETEl OT MecTa NPUCOEJUHEHHUs BBIITyCKa K
CMOTPOBOMY KOJOJIY 10 BEPXHEro cpe3a BEHTWJISIIMOHHOW 4YacTU CTOSAKOB. OTIMYMEM OT CXEMBbI
BOJIONPOBOJIOB SIBJISIETCS HEOOXOAMMOCTh IPOPUCOBKHU BCeX (DACOHHBIX COEAMHUTENBHBIX YacTed, MpHU
3TOM pacTpyObl MOKa3bIBalOT 3aceykamu. B wmacmrabe 1:100 BbIYEpUMBAIOT aKCOHOMETPHYECKYIO
aKCOHOMETPHUUYECKYIO CXEMY OJHOI'O U3 KaHAJIM3AaLMOHHBIX BBITYCKOB M BCEX NPHUCOEAMHSAEMBIX K HEMY
CTOSIKOB ¥ OTBOJAHBIX TPYOOIPOBOJOB OT CAaHUTAPHBIX MpuOOpoB. Ha kaxaom TpyOonpoBoie yKa3bIBarOT
JIMaMeTp, YKIIOH U JUIUHY. (puc.2)
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dopma npeacTaBJieHus pe3yabTaTa:
Pabota nomkHa ObITH IpE/ICTaBlIEHA B BUJIE YEPTEKA

Kpurepum ouenku:

O1eHKa «OTJIMYHO)» BHICTABIIIETCS 3a/1aHUE BBHITIOJIHEHO MOJHOCTBIO, 6€3 3aMevaHuit

OneHka «XopomuIo» BhICTABISETCs 3ajaHKe BBIITOJHEHO MOJHOCTHIO, HO UMEIOTCSI HECYIIIECTBEHHbIE
3aMEYaHUs

OneHka «y10BJIeTBOPUTEIbLHO» BBICTaBISIETCS 3a/laHUE BBIIIOJIHEHO, HO UMEIOTCSl CYIIECTBEHHbIE
3aMEYaHUs

OneHka «HeyJAOBJIETBOPUTEJbHO»  BBHICTABIsETCS 3aJaHHE  BBIIOJHEHO, HO HMEIOTCS
CYLIECTBEHHBIE 3aMEUaHMsl, IOBJIEKIINE K HEBEPHOMY PELICHMIO 3aJaHMsl. 3a/laHUE HE BBIIIOJIHEHO
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TeMma 4 Tens1tocHa0KeHHe MMOCETICHUI 1 3MaHANH

IIpakTnyeckoe 3ansitue Ne4 PaccMoTpeHre NPUHUMIIUAIBHBIX CXeM TEIJIOCHA0KEeHUS MOCeJIeHHsI
(oTomJieHue 31aHUA)

Llesb padoThI: HAYYNUTHCS YUTATH YEPTEKH U CXEMbl HH)KEHEPHBIX CETEH

BbinosinuB padory, Bbl 0yere yMeTh:

V1. yuTaTh YepTEKU U CXEMbl MHKCHEPHBIX CETEH.

MarepuaJjibHoe o0ecreuenue: CII 60.13330.2016 Ororuienue, BEHTWIALUA u
KOHJIMIIMOHUpOBaHUe Bo3nyxa. (AkryamusupoBanHas penakiust CHull 41-01-2003). I1IK u mporpamma
Komnac

3aganmue:

Ha ocHOBanuum mpenioxKeHHBIX [JaHHBIX CKOHCTPYMpPOBaTh M HAHECTH HA IUIAHBI 3JaHUS
HarpeBartellbHble MPUOOPHI U CTOSIKU. HarpeBaTenbHble TPUOOPHI pa3MeNIaloTcs B MECTaX HauOOJIBIINX
TEIUIONOTePh, Mo OKHaMu. [IpoaHanu3upyiite cxemy CUCTEMbl OTOIUICHHSI M OOBSICHUTE YCTPOHCTBO U
MPUHIUIBI PA0OTHI CUCTEMBI OTOIICHHUS (IO CIEAYIOUINM KPUTEPUSAM: TETIOHOCHTEIIO: 110 IIUPKYJISAIIUH:
IO MOJIOKEHHIO TPYO: IO MECTY MPOKIATKA MAaruCTPaIbHBIX TPYO.)

IMopsinok BbINoJIHEHUs PadOTHI:

1. O3HaKOMUTBCS C TEOPETUYECKUMU MOJIOKEHUSIMHU.

2. [locTpouTh aKCOHOMETPUUECKYIO CXEMY CUCTEMBI OTOIIEHUS OJIHOM BETBH.

KpaTtkue Teopernueckue cBegeHHsA

BbInonHUTE 331aHKUE € YYETOM CIIEIYIOIIEro IpUMepa.

[To 3amaHui0 2X-3TaXKHOE JKUJIOE 3/1aHHuEe OO0OpYIOBAaHO OJHOTPYOHON BEPTUKAIBHON CHCTEMOM
BOJSIHOI'O OTOIUIEHUS C HM)KHEH pa3BOJKOH (Iojaromias M oOpaTHash MarucTpajad pacloJIOKEHbl HUXKE
HarpeBaTeNbHbIX MpubopoB) ¢ I[l-oOpasHpiMu crosikamu. HarpeBaTenbHble NpPUOOPBI —YYT'YHHBIE
paauaropsl M-140. Paccrosinue mexay npookamu paguatopa —500mm.

TennonocuTenb —ropsiuasi BoJia —[OCTYHAeT B 3/laHUE O] JaBJICHUEM IO MoJjaroleil Tpyde BBoIa
OT HApY>KHOM ceTH TeropuKauu. Y3el BBO/Ia HAXOIUTCS B MOJBAJE 34aHUS U COCTOUT U3 JABYX TPyO —
JUIS TIOAAYu W AN OTBOJA TEMJOHOCUTENs, pPACIpeAeTUTeNIbHON TpeOCeHKH, TAe YCTaHABIWBAIOTCS
KOHTPOJIbHO-U3MEPUTENbHBIE TPUOOPHI IS ONIpEeACTICHUS TapaMeTPOB TEMIOHOCUTESL.

[Tomaromuii u 0OpaTHBIN TPYOONIPOBOIBI MPOKIIAIBIBAIOTCS HAa KPOHIITEHHAX BIONb CTEH MOJBAIa
Ha orMeTkax -0.900 momarommii n -0.700 oOpatHeIil TpyOompoBoel. M3 y37a BBOIA TEIUIOHOCHTENH IO
MarucTpalbHBIM TMOJAIOIIUM TPYOONpPOBOJAM TMOABOJUTCS K CTOSKaM, KOTOpbIE TEIIOHOCUTENb
pacnpeensoT 10 3TaXaM K OTOMUTEIbHBIM TpHOopaM —pauaTopam.

TennonocuTenp HarpeBaeT NpudOp, TEMIO OT NMPUOOpPa MOCTYNAET B NMOMEIIEHHE, a OXJIaKCHHas
BOJIa TI0 CTOSIKaM coOupaeTcsi B 0OpaTHBIM MarucTpaibHBIM TPYyOONPOBOJI, BHAYAJIE MOCTYMAET B y3e€l
BBOJIa, IJIe U3MEPAIOTCA €€ IapaMeTphl, a 3aTeM d4epe3 COOpHYIO OTBOAAIIYI0 TpyOy BBIBOJAMTCS M3
3/1aHUS B TEIJIOCETD.

Jlisi HopMaJIbHOM paboOThl BOASHON CHUCTEMBI OTOIJIEHHS HEOOXOJMMO OTBECTH BO3YyX, KOTOPBIH
MOMa/laeT B CUCTEMY MPHU €€ 3alO0JIHEHUH U BO BpeMs palboThl. [Ijist 3TOro MarucTpajibHbIi TpyOOIIpOBO
npokiaaeiBaloT ¢ ykiaoHom 0,003 B cropoHy y3ma BBOJa, M BO3AYX YHalseTcss 4depe3 BepXHUM
HarpeBaTeNbHbIN NpUOOp MOCPEICTBOM BEHTHIIE MaeBCKOro.

TpexxomoBbie KpaHbl yCTaHABIUBAIOTCS MEPe]l BCEMU HarpeBaTeIbHBIMU MIPHUOOPAMU U CIYXKAT IS
PETyJIHUPOBKHU MPOX0/1a TEINIOHOCUTES 110 HarpeBaTelibHOMY Mpubopy. Paauarops! cienyer pasmeniats B
MecTax HauOOJIbIINX TEIJIONOTEPb, B HALLIEM CIIy4ae PaguaTopbl YCTAaHOBIEHBI O] OKHOM.

CucrteMbl BCeX BHJOB BHYTPEHHHX YCTPOWCTB 3[aHHiA, B TOM YHCJI€ W OTOIUICHHUS, COCTOST U3
MarucTpaneid —TOpU30HTAIBHBIX TPYOOIIPOBOJOB, CTOSIKOB —BEPTUKAIBHBIX TPYOOIIPOBOIOB U MOJBOIOK
K mpubopam. B cucremax OTOIUICHUS! TPUMEHSIOT OOBIKHOBEHHBIE CTABHBIE BOJOTa30IIPOBOIHBIC TPYObI
(TOCT 3262-75).

O0603Ha4YeHUs1 TPYOOTIPOBOJOB COCTOSIT U3 YCIOBHOTO rpaduuecKoro 0003Ha4eHHs TPyOOIIpOBOIa U
OyKBEHHO-IIU(PPOBOr0 0003HAYEHUS, XAPAKTEPUIYIOIIEro TpaHCHOPTUpYeMyto cpeay. CTOSKH CHCTEMBbI
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oTorieHus: 0003HauatoT Mapkoi «CT» U UMEIOT MOPSIKOBYIO HYMEpAIMIO M0 YaCOBOM CTpENKE OT y3ia
Beoga: Cr1,Cr2 u T.1.

[Ipy KOHCTPYMPOBAHUM CHUCTEMBl OTOIUICHHUS COCTaBIISIOTCS IUIAHBI U aKCOHOMETPUYECKHUE
MIPOEKIIVH .

[Tnaspl cucteM M300pakalOT B BUAC pa3pe3a TOPU3OHTAIBHOW IJIOCKOCTBIO, MPOXOASIICH IO
MEPEKPBHITHEM WIIH ITOKPBITHEM dTaxka, Harpumep, "[1nan Ha otM. 0.000", "Tlinan 2-9 staxeit"

Ha cxemax cucTeM OTOIUICHUS YKa3bIBAIOT:

1) TpyOompoBOABI yKa3aHUEM JAMaMETpa KaKJI0ro y4acTKa;

2) pa3Mepbl TOPU30HTATBHBIX YIaCTKOB TPYOOIIPOBOIOB IPU HAIMYHH Pa3pPHIBOB;

3) OTMETKH YpOBHS OCEH MOA0IIEro U 0OPaTHOTO TPYOOIPOBOIOB;

4) yKJIOHBI TPYOOIIPOBOIOB;

5) 3anOpHO-PETYIUPYIONIYIO apMaTypy;

6) CTOSIKM CHCTEM OTOIUICHUS C YKa3aHUEM UX HOMEpa U JUaMeTpa;

7) HarpeBaTeNbHBIC TPUOOPHI.

[Tpumep odopmiteHus pparMeHTa CXeMbl CUCTEMbI OTOIJICHUS TIPUBEICH Ha PUCYHKE 1,2
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O6paTtka B T2
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AMHH3WQOOLLS |

ONVOT10A
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Mopayva

Puc2. ®parment cxeMbl cucteMsl oTorienus T1, T2

(I)opMa npeacraBjacHus pe3yJjabTarTra:

Odopmnennas paboTa B yCTAaHOBJIIEHHOM MOPSIJIKE.

Kpurepun ouneHku:

OHeHKa «OTJIMYIHO» BBICTABJIACTCA 3a,ZlaHI/Ie BBIITOJIHCHO ITIOJIHOCTBIO, 0e3 3aMeyanuii

OHGHKa «XO0poII0» BLICTABJIIACTCA 3a11aH1/Ie BBIITOJIHCHO IMOJTHOCTBIO, HO UMCHOTCS HECYIICCTBCHHLBIC
3aMCyaHusA

OHGHKa «YAOBJIETBOPUTEIBHO>» BbICTABIIACTCA 3aI[aHI/I€ BBITIOJTHCHO, HO UMCHOTCA CYIICCTBCHHBIC
3aMCyaHusA

OIIeHKa «HEYAOBJECTBOPUTEIBHO» BBICTaBJIACTCA 3a11aHHe BBIITIOJIHEHO, HO HUMCHOTCA
CYIICCTBCHHBIC 3aMCUAHUS, ITOBJICKIINE K HCBEPHOMY PCIICHUIO 3aJlaHUs. 3a,ZlaHI/Ie HC BBIIIOJIHCHO

Tema 6 N'azocHa0KeHHe MOCEJCHUM U 31aHUNA

IIpakTnyeckoe 3ansaTne NeS PaccMoTpenne NpUHIMIIHAJIBHBIX CXEM I'a30CHA0KEHHUS MOCeTCHUI U
30aHUH

Ilesb padoThI: HAYYNUTHCS YUTATH YEPTEKH U CXEMBbl HHKEHEPHBIX CeTeH

BoinosiHuB padoty, Bbl OyieTe yMeThb:

V1. 4nTaTh YEpTEKU U CXEMbI HHKEHEPHBIX CeTEH.

Marepuanbnoe ob6ecnedyenue: CII 62.13330.2011* TI'a3opacnpenenuTenbHble CHCTEMBI.
(axryanmusupoBanHas penakius CHull 42-01-2002), I1K u nporpamma Kommac

3aganue:

Ha ocHOBaHMM TNpEANIOKEHHBIX JAaHHBIX OOBSCHUTH MPUHLUUI TNPOEKTUPOBAHHUS CHCTEMBI
ra30CcHa0XeHHS 3/IaHHSI U TIPOYUTATh TPETTOKEHHBIN YePTEX.

ITopsinok BbINoJIHEHUs PadOTHI:

1. O3HaKOMHUTHCSI C TEOPETUIECCKUMHU TTOJIOKEHUSIMH. .

2. OOBSCHUTD NPUHIMI TOCTPOSHUS CXEMbI Fa30CHAOKEHHS 3/1aHUSl.

3. Odopmuts padoty

4. OTBETUTH Ha BOIPOCHI:

1. B kakux MecTax >KWJIOTO 3/IaHUS JIENAl0T BBOJIBI Ta30IPOBOIA?

2. KakoBa riryObuHa 3aoKeHus Ta30MPOBOIHBIX TPYO?

3. B kakoii yacTH 3/1aHUS IPOJIOKEH MAarUCTPATHHBIN Ta30IPOBOT?
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4. Kakas apMaTypa ycTaHaBIMBAEeTCs Ha ra30MpOBOIHOM ceTn?

Kpartkue TeopeTndeckue cBe1eHUS

BoNbIIMHCTBO MHOTO3TaXHBIX KHIbIX 3AaHuil B Poccuiickoii denepanun ra3uduuupoBaHbl, TO
€CTh Ha KyXHSIX UX KBapTHP HaXOJATCs razoBble MINTHL. OT rOpOACKOM ra3opacipeaeauTeaIbHON CeTH ra3
B JKWJIBIE 3[JaHUS TIOCTYIAET MO ra30MpOBOaM, KOTOPHIE COCTOST U3 MOJBOJAIIMX K 3AAHUSAM « TOIyOoe
TOIIMBO » A0OHEHTCKUX OTBETBJICHUI M BHYTPHIOMOBBIX TPYOOIIPOBOJIHBIX CUCTEM. 3a/iaya MOCIETHUX
—TPAHCIIOPTUPOBKA T'a3a BHYTPH 3JaHUN U €ro paclpelesieHue MEXAy OTACIbHBIMU HoTpedurensimMu. B
3IaHUSIX Ta3 TPAHCIOPTUPYETCS TOIBKO MOJI HU3KUM JIaBIEHUEM.

BBoJ razonpoBoioB B JKHWJIbIE 3/1aHUS IPOM3BOAUTCS YEpe3 CIEIHAIbHbIE TIOMEIEHUS, B KOTOPbIE
CHELUAIUCTHI UMEIOT JOCTYII.

B tex ciyudasix, Korzia B JKMJIbIE 3/1aHUA Ia3 MOJAETCs MOCPEICTBOM MPOKIAAKH TpyO 10 CTEHaM, TO
TOrJa, KOI/la KyXHM HaxOZATCA CO CTOPOHBI JIBOPA, BBOJA MX JIydIlle IIPOU3BOAUTH HEMOCPEICTBEHHO B
KaxJ0e nomeuieHue. B cucremy ra3ocHa0XeHHsI BXOIAT CIIEAYIOLIME 3JIEMEHTHI: Ia30lpOBOJI, BBOJ,
pacrpesleIuTeNIbHbIA  Ia30MpOBOJl, CTOSIKM, IO3TAXHbIE IIOJBOJAKH, 3allOpHas apMmarypa, TIa30Bble
pUOOPBHI.

IIpu BBIOOpPE cCXEMbl Ta30CHAOKEHHSI HCXOOUM U3 CJIEIYIOIUX COOOpaXXeHHUH: -TIPOKIIaJIKa
ra3onpoBojia JOJDKHA IPOU3BOJUTHCS OTKPHITO U3 CTaJbHBIX Tpy0 Ha CBapke, C pPa3bEMHBIMHU,
pe3b0OBBIMU UM (IIAHLEBBIMU COEIUHEHUSIMU B MECTaX YCTAHOBKHM 3allOpHOM apMaTypbl Ia30BbIX
puOOPOB, PETYIATOPOB JIABJICHUS U CYCTYMKOB; -3aMIOPHYIO apMaTypy CJeIyeT YCTaHaBIMBATh HA BOJE,
B OTBETBJICHUU K CTOSIKaM, ra30BbIMU IPUOOPaMH, a TAaKXkKe B IPOAYBOUHBIX TPYOOIIPOBOIAX 3/1aHUM MATH
u Oosiee FTaxkel; -paclpeeNIUTeNbHbIN ra30IpOBOJl KPEMAT K CT€HaM 3/1aHUM C MOMOIIBI0 XOMYTOB,
KPOHUITEHHOB-KPIOYbEB, Ha PACCTOSHUM O0ECIIEUMBAIOLIMX MOHTAX, PEMOHT M OCMOTpP TpyOONpoBOAa.
Ha BBome BOMM3M pacnpelenuTeNbHOrO TPyOONpOBOAA YCTAHABIMBAIOT TJABHYIO OTKIIFOYAIOIIYIO
3allOpHYI0 apMaTypy (3aJBH)KKa, IPOOKOBBIA KpaH). OT IJIaBHOI'O 3alOPHOIO KJIAallaHa MPOKJIAJbIBAIOT
pacnpenenuTenbHbIi TpyOOIIPOBOA U OT HETO JAEIA0T BBOJBI B KAXK/I1YI0 CEKLIHUIO;

26-ra30mpoBOAbl BHYTPH IIOMEIIEHUH COCTOAT W3 BBOJOB, CTOSIKOB M KBAPTUPHBIX Pa3BOAOK.
Crosiku TpelCTaBISIIOT COOOM BEPTUKAIBHO PACHOJIOKEHHBIM Tra3onpoBOJl, HPOXOJSAIIMNA Yepe3 Bce
sta)kd. OT HEro MAYT OTBETBJICHMS B PACIIOJIOKEHHBIE PSIIOM KBapTHUPBL; -TIPU MPOXOKIECHUU YeEpe3
MIEPEKPHITHE Ta30MPOBOJIbI MPOKJIAABIBAIOT B METAUINYECKUX (yTIspax ¢ KOJbIEBBIM 3a30poM 5-10 mwm,
U C BO3BBbIIEHMEM HaJ ypoBHeM moja Ha 30 MMm. 3a3op Mexay TpyOoil U (yTiaspom 3alenbIBaroT
IIPOCMOJIEHHOM TMakJiel, pPe3WHOBBIMM BTYJIKAMM WM JPYTMMM 3JacTUYHBIMU MaTepuaiamH; -BCe
ra3olnpoBOJbl BHYTPH 3/1aHUs OKpALIMBAKOT BOAOCTOMKOW MAacisHOM KpacKoi; -CTOSKM IMPOXOIAT B
OCHOBHOM B KYXHSIX, KOPHJIOPaX, IECTHUUHBIX KJIETKaX U APYTUX HEKUIIbIX TTOMEUICHUSIX.

IIpokiiagky razonpoBoja B )KWIBIX JOMAX OCYILECTBISIOT IO HEXXHIIBIM ITOMEIEHUSIM.

Kareropuuecku 3ampemiaercsi MpoKJIaaplBaTh I'a30MpPOBOJbl B CAHTEXHUYECKUX y3JIaX U BaHHBIX
KOMHaTax. Bce ropusoHTanbHble MPOKJIAIKH Ta30MPOBOJOB BBHIMOJHSAIOTCS Ha BBICOTE HEe MeHee 2,2
MeTpa C MOMOUIbI0 KPOHIITEHHOB, XOMYTOB U KpPIOUbeB. ['a30IIpOBO/IbI HE JIOJIKHBI IIEpeceKaTh JIBEpHbIE
Y OKOHHBIE NTPOEMBI.

OTkiIr0o4aromye KpaHbl CTaBAT Mepesa KaxAbIM ra3oBbIM HpUOOpOM, MX CleAyeT pa3Mellarb Ha
paccrosiHuu He MeHee 0,5 M OT OTKpBIBAOIIMXCSI OKOHHBIX ITPOEMOB.

l"azonpoBoabl mpokianpiBatoT 0e3 ykioHa. s MpoKIagku BBOJIOB W Ta30BBIX CETEH BHYTPH
3aHKUsI TIPUMEHSIOT cTanbHble OecmioBHble TpyOompoBoasl mo I'OCT 8751-87 u 11017-80.Tpy0st
COEUHSIOT CBAapKOW MpH TIIATEIbHOM KOHTpoJie KauyecTBa. Pe3pOoBble U (hiaHIIEBbIE COEAMHEHUS
JIOMYCTUMBI TOJIBKO B MECTaX YCTaHOBKM OTKJIIOYAIOIIMX YCTPOMCTB, apMaTypbl U npubOopoB. I'azoBbie
CUETYMKHU YCTAHABIMBAIOT B CYXMX M TEIUIBIX MOMEIIEHUSAX JOCTYMHBIX Uil CHATUS MokazaHuil. Ilpu
nuaMeTpe TpyO Oonee 50 MM B KauecTBe 3allOPHON apMaTypbl NMPUMEHSIOT 33/IBUXKKH, & B OCTaJIbHBIX
Cllydasix IpoOKOBBINA KpaH

Cxema BHYTpPEHHEN CeTH ra3oIlpoBoja

Bce cxembl BHYTPEHHUX JKUJIBIX 3[JaHUM OMpPeNesItoTCs TeM, KaKk UMEHHO pacrojararTcs Npruoopbl
B IIOMELIEHUAX KyXHH U CAaHUTAPHO-TEXHUUYECKUX y3JaX. UTO Kacaercs ra3oBbIX CTOSIKOB, TO MX MOYKHO
MPOKJIAJBIBATh B KYXHSIX, HO HEJb35 B )KHJIbIX, BAHHBIX KOMHATax U CaHy3JaXx.

AKcoHOMeTpHYECKasi cXema ra3onpoBoja
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Bce ycnoBable rpaduueckre 0003HAYCHHS, C TOMOIIBI0 KOTOPBIX Ha IIaHaX, aKCOHOMETPUIECKUX
CXeMax M pa3pe3ax YyKa3bIBalOTCS Ppa3IUYHbIE 3JEMEHTHI Ta30paclpeieauTeNIbHbIX CHUCTeM (CTOSKH,
3amopHasi apMmaTypa, MOJBOJIKA K CTOSIKaM M MPUOOpaM) BBINOJHSAIOTCS aHAJOTUYHO TEM, 4YTO
MIPUMEHSIIOTCSL JUIsl MOCTPOCHMSI CETel XOJOIHOTO BOJOCHAOXKEHHS. 3HAYeHMs] TaKUX BEJWYMH, Kak
VKJIOHBI, TUaMeTpPhI TPYO, JUTMHBI YIacTKOB, 0053aTEIHHO MPOCTABIISIIOTCS Ha cXeMax u uyeprexkax. Kpome
TOrO, IPOU3BOJIUTCS MPUBA3KA K CTPOUTEIBHBIM KOHCTPYKLUMAM. UepTeku, OTHOCAIMECS K BHYTPEHHUM
ceTsiM razocHaOeHus, UMEIOT OykBeHHOe oOo3HaueHue «['C», KOTOpOE MOMJICKHUT BKIIOYCHUIO B

KOMIUJICKT JOKYMCHTAIIUU I10 BO,I[OCHa6)KeHI/IIO M KaHaJIW3alluH KXKUJIbIX CTpoeHI/Iﬁ .
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dopMma npeacTaBJeHus pe3yabTara:

OdopmiierHas paboTa B yCTaHOBIIEHHOM TTOPSIJIKE.

Kputepun onenkn:

O11eHKa «OTJHYHO» BLICTABIISIETCS 3aJaHKe BEIITOJIHEHO MOJHOCTRIO, 0€3 3aMeuaHuii
OneHKa «X0poI1I0» BBICTABIIAETCS 3aJaHUE BBIIIOJIHEHO MOJHOCTHIO, HO UMEIOTCS] HECYIIIECTBEHHbIE

3aMCUYaHusd

OI_IeHKa «YAOBJICTBOPUTEIbHO>» BBICTABIACTCA 3a,ZLaHI/Ie BBITIOJIHECHO, HO UMCHOTCS CYIICCTBCHHBIC

3aMCUYaHusd

OI_IeHKa «HEYAOBJETBOPUTECJIBHO»

BBICTABJIACTCA

3agaHue

BBITIOJIHCHO, HO HMCIOTCs

CYIICCTBCHHBIC 3aMCUAaHUS, ITOBJICKIINE K HCBEPHOMY PCIICHHUIO 3aaHMs. 3aI[aHI/I€ HE BBIIIOJIHCHO
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