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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTABJISIFOT TPAKTUYECKHUE 3aHATHUS.

CoctaB u coaepaHME NPAKTUYECKUX 3aHITUH HampaBieHbl Ha peanusanuio PenepanbHOro
roCy/1apCTBEHHOI'0 00pa30BaTEIbLHOrO CTaHAapPTa CPEJHEro 00IIero 00pa3oBaHUs C YUETOM MOTydyaeMoi
CIELUAJILHOCTH.

Benymeit  auaakTHuecKoW — LedbI0  MPAKTUYECKUX — 3aHATUH  sABhsieTcss  (hOpMHUpOBaHHE
poecCHOHABHBIX MPAKTUYSCKUX YMEHUU (YMEHHH BBITIOTHATH OMPEICIICHHBIC JCUCTBUS, ONEPAIIHH,
HEOOXOIMMBIE B TOCIEAYIOIIEM B MPO(ECCHOHANIBHON NEATEIBHOCTH) WM Y4YEOHBIX MPAKTUYECKUX
yMeHMI (YMEHUH pemath 3aJadd M0 WH)XCHEPHBIM CETSIM TEPPUTOPHMA U 3[aHMIA.), HEOOXOTUMBIX B
nocenyromel yaeOHoi 1esITeIbHOCTH.

B cootBercTBUU ¢ paboueit nporpammoii yaeOHou mucruiuinbbl «OIMI.05 OO6mue cBeaenust 00
VMH)XEHEPHBIX CETAX TEPPUTOPUH U 3AaHUI» MPEITyCMOTPEHO NPOBEICHNUE MPAKTUUECKUX 3aHATUH.

BeInonHeHne MpakTHYECKUX pPadOT O0O0eCleYrBaeT JOCTHKCHHUE OOYYAFOIIUMHUCS —CIIETYIOLIHX
pe3yJIbTaTOB:

V1. yuTaTh YepTeKHU U CXEMbl HH)KEHEPHBIX CeTel

CoznepxaHue NPaKTUYECKUX 3aHATHH OPUEHTHPOBAHO HA IOJATOTOBKY OOYYaroIIMXCsl K OCBOEHMIO
po(hecCHOHaTLHOTO MOJTYJIS MPOrPaMMbl MOATOTOBKU CIEUUAIMCTOB CPETHErO 3BEHA 10 CIELUAIBHOCTU U
OBJIAJICHUIO NPOPECCUOHATILHBIMU KOMUEMEHUUAMU:

I[IK 3.5. OGecreunBatrh  coOmrojieHne  TpeOoBaHWUW  OXpaHbl  Tpyaa,  Oe30mMacHOCTH
KHU3HEEATETbHOCTH U 3alUTY OKpY’KaroIlel CpeJibl IPU BHINOJIHEHUH CTPOUTEIEHO-MOHTAXHbIX, B TOM
9Hcie OTACNOYHBIX PaboOT, PEMOHTHBIX pabOT W padoT MO PEKOHCTPYKIMHU U OSKCIUTyaTaluu
CTPOUTEJIbHBIX OOBEKTOB;

[1IK 4.2. BpINOAHATH MEPONPUATHUS IO TEXHUUYECKOM 3KCIUTyaTallud KOHCTPYKIUN U MUHKEHEPHOTO
000py/I0BaHUS 31aHUH;

A Takxe GOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 Boi6upats criocoOsl penieHus 3aad NpopeccuoHaIbHOM 1eATeNbHOCTH IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 Hcnonbs30BaTh COBpEMEHHBIE CPEACTBA MIONCKA, aHAIN3a U UHTEPIIpEeTallui UH(OpMAIK U
MH(}OPMALIMOHHBIE TEXHOJIOTUH JIs1 BHIIOJTHEHUS 3a/1a4 NPOPECCUOHATBHON AESITETbHOCTH.

OK 03 [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U TUYHOCTHOE PAa3BUTHE,
MPEANPUHUMATENIbCKYIO ACATENBHOCTh B MPO(eCCUOHATBLHOM cdepe, NCII0Nh30BaTh 3HAHUS 10 MPAaBOBOM
1 (MHAHCOBOM IPAMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYalHSX;

OK 04 3¢ddexTuBHO B3aUMOEHCTBOBATH U pabOTATh B KOJJICKTHBE U KOMAaH/IE.

OK 05 OcyiecTBisATh YCTHYIO U TUCBbMEHHYIO KOMMYHHMKAIMIO HA TOCYJAapCTBEHHOM s13bIke Poccuiickoin
denepanuu ¢ yaeToM 0COOCHHOCTEH COIMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 06 ITposBIATE IpaXk1aHCKO-TIAaTPUOTHUYECKYIO TIO3ULIMIO, IEMOHCTPUPOBATh OCO3HAHHOE ITOBEICHHE
Ha OCHOBE TPAJAUIIMOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEW, B TOM YHCJIE C YIETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX M MEKPEIUTHO3HBIX OTHOLIEHUM, TPUMEHATH CTaHAAPThI
AHTUKOPPYMIIMOHHOTO TIOBEJICHUS;

OK 07 CozeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH Cpe/ibl, pecypcocOepekeH o, IPUMEHATh 3HaHUs 00
W3MEHEHUHU KIIMMaTa, MPUHIIUIIBI OepeKIMBOr0 MPOU3BOACTBA, 3PGEKTUBHO IEHCTBOBAThH B
Ype3BbIYAHBIX CUTYaLMSIX.

OK 09 ITonb30Batbes MpohecCHOHATBFHOM JOKYMEHTaluel Ha rocy1apCTBEHHOM U MHOCTPaHHOM
A3BIKaX.



BrinonHenue o6ydaronmxcs mpakTHu4eckux padot no yueoHoi aucrumaune OIIL.05 OOGmue
CBEJCHNS 00 WH)XEHEPHBIX CETSAX TEPPUTOPHH M 31aHHI HAIIPABJICHO Ha:

-000011IeHne, CUCTeMAaTU3aluIo, yriIyOJeHne, 3aKpeIuieHue, pa3BUTHE M JACTAIN3ALUIO TIOTYYeHHBIX
TEOPETHUUYECKUX 3HAHUH MO0 KOHKPETHBIM TEMaM Y4eOHOH JUCIUIIIIHHBL;

-popMupoBaHUEe yMEHUH NPHUMEHATH IMOJyYCHHbIE 3HAHHUS HA IMPAKTHKE, peau3allfio eIUHCTBA
MHTEIUICKTYaJIbHON U MPAKTUYECKON AEATeIbHOCTH;

-opmupoBanue U pa3BUTHE YMEHUI: HAOMIOaTh, CPAaBHUBATh, CONOCTABIATH, AHAJTH3UPOBATH, JIEIATh
BBIBOJIBI M 0000IIIEHN.

-BBIPA0OTKY MPH PEIICHUH MTOCTABICHHBIX 3a/1a4 MPO(PECCHOHATBFHO 3HAYNMBIX KQU4eCTB, TAKUX KaK
CaMOCTOSATEIILHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKast MHUIMATHBA . [IpakTHueckue 3aHsIThs
MIPOBOJISATCS MOCIIE COOTBETCTBYIOIICH TEMBI, KOTOpast 00eCIeunBaeT HAIWYKNE 3HAHUH, HEOOXOIUMBIX
IS €€ BBITIOTHEHMSL.



2METOJAUYECKHUE YKA3ZAHUS
IIpakTuyeckoe 3ansiTue Nol
Tewma 2.MHxeHepHBIE CETH B 000PYAOBaHUE TEPPUTOPUNA ITOCETICHUI
YcnoBHbIe 0003HaYEHUSI HH)KEHEPHBIX CeTel Ha IJIaHaX U CXeMax
leb: -Hay4YUTHCSI YATATH YEPTEIKHU U CXEMbI HHXKEHEPHBIX CETEU
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
-YMeHue YUTaTh YEPTEKU U CXEMbI MHXKCHEPHBIX CETEH
Marepuanbnoe odecnieuenue: [[OCT 21.205-2016Cucrema npoeKTHON JOKYMEHTALIMH JIJIst
CTPOUTENLCTBA Y CIIOBHBIC 0003HAYCHHSI JIEMEHTOB TPYOOIIPOBOIHBIX CHCTEM 3[JaHUI H COOPYKCHHIA.
JlexumnonHnas terpaap JAunakrtuueckuii marepuan [IK u mporpamma Kommnac —3D;
3aganue.
Ha ocHoBaHuM npe/i0KeHHBIX JaHHBIX O3HAKOMUTHCS C YCIOBHBIMH 0003HAUEHUSMU WHKEHEPHBIX
ceTeii (3IeMEHTOB BOJONPOBO/IA, KAaHAIM3AIMH, OTOIUICHHS, BEHTUIISILIMY, Ta30CHAOKEHHU 1) Ha YepTexax,
MOJITOTOBUTH M O(POPMHUTH CTIEUM(UKAIIIIO HA JAHHOE 000pyI0BaHHUE.

Ilopsinok BbINOJHEHHS PadOTHI:

1.U3yunte TeopeTHUecKuil MaTepuan , mpeaiokeHHoe 3ananue. [Ipountats yepTex, cxeMy HHKEHEPHBIX
ceTen

2.0TBETUTH HA BOIPOCHI 10 YTEHUIO YEPTEXKEH, CXEM.

3.Ucnonb3ys 'OCT 21.205-2016Cucrema npoeKTHON JOKYMEHTAUU JJIsl CTPOUTENIBCTBA Y CIIOBHBIE
0003HAYCHHS HIIEMEHTOB TPYOOIIPOBOIHBIX CHCTEM 3/IaHUI U COOpy)eHHM.. ONpeIeuTe yCIOBHBIC
0003HAYEHMS U COCTABbTE CIELU(UKALIUIO YePTEXkKa UIU CXEMBI.

4.0dopmute (PparMeHT YepTeka WIH CXeMY H CHEeIU(UKAIIIO K HIM.
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I(pamxue meopemuuiecKkue ceeoeHus:

VYcnoBHble 0003HAYEHHs] HA UYEPTEKaxX WM CXEMax yKa3blBalOTCS HE TOJBKO IPH BO3BEACHUU
MHOTOATQXXHBIX 3JaHUNA, HO M TMPH CTPOUTEIHCTBE HEOOJBIIUX JTOMOB. BHE 3aBUCHMOCTH OT THIIA
CTPOEHMSI BCETJa UCIIONIb3YIOTCS ClieuaibHble YCI0BHbIE 0003HaueHus. x pernamentupyer I'OCT, u
MPUMEHSIOTCS] OHH B JTFOOBIX MPOrpaMMax, KOTOPhIE IO3BOJISIOT CO3AaBaTh YEPTEKH WHKECHEPHBIX
cucreM. [Ipu npoeKTUpOBaHMM CUCTEMBI FOPSYETO U XOJIOJIHOTO BOJIOCHAOKEHHS M KaHAJIU3aLUU
MIPUHSATO UCTIOIB30BaTh ClieUaabHbie 0003HaYeHHss. OHU MOTYT OBITh pa3HbIMU, oHaK0 ['OCT
perJaMeHTHpyeT BCE CTaHIApThl, MO3TOMY MEHSTh UX HA CBOE€ YCMOTPEHHE Helb3s. B cxeme J0IKHbI
COJIEP’KAThCSl HCKIIIOUUTENBHO T€ 3HAKU, KOTOpPbIE HCIHOJIB3YIOTCS BCEMHU CIEIUAINCTAMU B
naHHou obOnactu. Jlyis 0003HaUYeHUs CHCTEMbI BOJOINPOBOJA U KaHAIHM3AllMM MOTYT OBITh
HCIOJIb30BaHbI ClielMalbHble CUMBOJBI M OykBeHHO-LIM(DpoBBIe 31MeMeHThl. Kpome Toro, B yeprexe
BCEr/la MPUMEHSIOT JUHHUHU. VCronb3yloTcsi YCIOBHBIE 3HaKu 0e3 KaKUX-THM0O TOMOJHUTEIbHBIX
o0bsicHeHUH. VcKimtoueHneM SIBIISIIOTCS TOJIBKO TE€ JJIEMEHTHI, KOTOPBIE PETIAMEHTHPYIOTCS
OTpaciieBbIMH CTaHJapTaMu. B 1aHHOM cilydyae peKOMEHyeTcsl yKa3bIBaTh CCbUIKY Ha HUX. CTaHnapt
YCTaHABJIMBAET YCIOBHBIE Tpaduueckie 0003HAUCHUS 3JIEMEHTOB BOIONPOBOIA B CXEMaxX U YepTexkKax.

1.Pa3mepbl 0003HaUEHUI B CXeMaX U YepTekax BOJONPOBO/IA IPUMEHSIOT B 3aBUCUMOCTH OT
KOMIIOHOBKH M HACHIIIEHHOCTH CXEMbI WJIH YepTerka 0e3 coOmonenust Mmacirada. [lpu
HEO0OXOIMMOCTH yKa3aHUS pa3MEIICHUs ¥ Ta0apUTOB AJIEMEHTOB CHCTEM, pa3Mepsl 0003HAUCHUH
IIPUMEHSIIOT B MaclTabe yeprexa

2. YcnoBHble rpadguueckre 0003HaYEHUS BOJIONPOBOJIA IOIYCKAETCs CONPOBOXKIaTh OYKBEHHbBIMH,
U(GPOBBIMU MM OYKBEHHO-IIM(PPOBHIMU 0003HAUECHUSIMH, YTOUHSIIOMIMMHU TEXHHUECKYIO
XapaKTepUCTUKY 0003HaYaeMOro JIeMeHTa. Y Ka3aHHble 0003HAYEHUS Pa3bsICHIIOT Ha YepTexkax.

3. YcnoBHble rpaduueckre 0003HaYEHUSI, JOMYCKAETCsI, TP HEOOXOAUMOCTH, TOTIONHATH JPYTUMU
YCJIIOBHBIMHA Fpa(i)I/I‘-ICCKI/IMI/I o0o3Hayenusamu. [logcuenus k YKa3aHHbIM 0003HaYECHUAM IMPUBOJAATCA
Ha yepTexax.

4. O603HauEHNUs AIEMEHTOB BOJIONPOBO/Ia IPUBEIEHBI B TpuMepe. CTOSIKM CUCTEM BOAOIPOBOAA U
KaHaJIM3aIlMU PEKOMEHyeTcst 0003HadaTh Mapkoil «CT.», Konoaisl —Mapkoit «K». K atomy
0003HaueHHI0 J00aBisieTcs 00O3HAYEHHE CHUCTEMbI U MOPSIKOBBIA HOMEp CTOSKA MIIM KOJIOALA.
Hanpuwmep: Ct. B1-1 —niepBblii cTOsIK X035HCTBEHHO-TUTHEBOT0 BojorpoBoaa; Ct. K1-2 —Bropoii
cTosik ObITOBOM KaHanu3auuu; KK2-3 —tperuii konozen uBHeBoM kaHanu3auuu. OMycKH U MOAbEMbI
TpyOONpPOBOI0B 0003HAYAIOTCS IO X0y ABMXKEHHSI KMJIKOCTH C 00O3HAYEHHEM BBICOTHOM
OTMETKH TPOJIOJDKEeHUs TpyOompoBoja, Hanpumep: Omyck B1 na oM. 2,34 BBogB1-1.-O10
03HAYaeT, 4TO BBOJ OTHOCUTCS K X03MCTBEHHO-IUTHEBOMY BOJAONPOBOAY Bl 1 mopsiakoBelil HOMep
BBoAa No 1.9nementsl K1-beitoBas kananuzanus K1 npegnasnadena yist OTBEICHHUS CTOYHBIX BOJI
OT CaHy3JIOB, BaHH, KyXOHb, JYIIEBBIX, 00IIECTBEHHBIX YOOPHBIX, MyCOpPOKaMep U T.J.

dopma npeacTaBJeHus pe3yJbTara:
Pabota momkHa ObITH TIpEe/ICTaBIICHA B BUC TaOTUIIBI
Kpurepun onenkmn:



Ol/;eHK(l «OMJIUYUHO)» 6blCcmAe6/IAlencA 3az[aH1/Ie BBITIOJTHEHO ITOJIHOCTBIO, 0e3 3aMeuaHuii

OquKa wxopouto» evicmaesjsiencs 3a11aHHe BBIITOJIHCHO ITOJHOCTBIO, HO HUMCIOTCA HCCYIHICCTBCHHBIC
3aMCUYaHus

OleeHKa «ydoenemeopumenbno» evlcmaessiemcs 3aIIaHI/I€ BBITIOJIHCHO, HO HMCIOTCSA CYHICCTBCHHBIC
3aMCUYaHus

OI/;eHKa «HeyOOeﬂemeopumeﬂbuo» B8blCMAae6Aemc 3a,Z[aHI/Ie BBITIOJIHEHO, HO MMCIOTCA CYIHICCTBCHHBIC
3aMCUYaHuA, IMOBJICKIINE K HEBEPHOMY PCIICHUIO 3aaHus. 3a,I[aHI/Ie HE BBIIIOJIHCHO



IIpakTuyeckoe 3ansaTHe Ne2
Tema 3.BomocHaOxeHre U BOJOOTBEICHHUE ITOCCICHUM
OCHOBBI TPOEKTUPOBAHUS BOJOIIPOBOTHOM CETH
Heab: HAYYUTHCS YUTATH YEPTEKHU U CXEMBI HHIKEHEPHBIX ceTei

BbinosiHenue padoThl cnoco0cTBYeT (POPMUPOBAHMIO: YMEHHE YWUTATh YEPTEKU U CXEMbI
WH)KCHEPHBIX CEeTei

MarepuajibHoe o0ecnieyeHue:

CIT 30.13330.2016 BuyrpeHHuii BOAONPOBOJ W KaHAIW3AIMs 31aHUN.(AKTyalIu3upOBaHHAS
penakuuss CHull 2.04.01-85%*)/Jlexuuonnast terpans Jumaktuuyeckuit matepuan [IK u mporpamma
Kommnac —3D

3aganmue:

Ha ocHOBaHWMM TMpenyioKEHHBIX MAHHBIX CKOHCTPYUPOBATh U BBIYEPTUTH CETh XOJOAHOTO
BOJIOIIPOBOJIAa HA TJIaHAX 3/JaHUs, pa3MelleHHe 0O0OpYIOBaHUS .AKCOHOMETPUUYECKYIO MPOEKIHIO CETH
XOJIOJTHOTO BOJOTPOBO/IA.

Ilopsinok BbINOJTHEHHS PadOTHI:

1.O3HaKOMHTHCS C TEOPETUUECKUMHU MOJTOKEHUSIMH.

2. [lonyuuts y npenojaBatesns 3aiaHue AJis IPOEKTUPOBAHHUS.

3. CornacHo MOJIyYEeHHOMY 3a/laHUIO CIIPOEKTHUPOBATh CXEMY BHYTPEHHEIO BOJOINPOBOJA 3/IaHUS.
[Ipu npoexTrpoBaHUHU 0OPAaTUTH BHUMAHUE HA PACIIONOKEHHE Ha TeHIJIaHE TOPOJICKOI0 BOAOIIPOBOA.

4. TlocTpouTh akcoHOMeTpHUecKylo cxemy cetu. dDopm mpezncrasnenus pabotsi: OdopmieHHas
paboTa B yCTaHOBIIEHHOM IOPSIJIKE
Kpamkue meopemuueckue ceeoenusn
TpaccupoBka BHyTpeHHEN ceTn TpaccupoBKY BHYTPEHHEH CETH HAYMHAIOT OT BOJOPa300PHBIX
npuOOpPOB: HA MIIaHAX dTaXKEeW W paspe3ax 3/1aHus HAMEyaloT MecTa MPOKIAJAKU TPyO, MOAAIOIINX
BOAY K mpubopam(pa3BOJIKH), a TAKIKE CTOSKOB.

Pa3Bojiku MpoKI1apIBaOT, KaK MPaBUIIO, OTPBITO 110 CTEHAM AYIIEBBIX, KyXOHb U JPYTUX
TTOMEIIECHUH.

PanmonaneHoO pazMeniaTh UX MOJ CAHUTAPHO-TEXHUYECKUMU Iprbopamu Ha BbicoTe 15—40 cM Hax
MOJIOM | MPH HEOOXOAUMOCTH 3aKPhIBATh IUIMHTYCOM U3 KepaMU4ecKoi MIUTKU CTOSIKU TPOKIIAIbIBAIOT
[0 BO3MOXHOCTH B MECTaX pacloJIOKEHUS HanOOJIbIIEr0 KOJMYECTBa BOJIOPa300PHBIX MPHOOPOB
TaK, 4TOObl MX KOJIMYECTBO M JUIMHA Pa3BOJIOK K BOJAOPAa30OpHBIM MpuOOpam ObLIN
MUHUMAaTbHBIMHU.

[Ipn pa3MmenieHUH CTOSKOB HEOOXOIUMO YUUTHIBATh INIAHUPOBKY MOMELICHHUM Ha BCEX dTaxax
3/IaHUM: CTOSKH HE JOJDKHBI POXOAUTH B CEpPE/IMHE MOMEIICHUS, NepeceKaTh HEeCYIIHe KOHCTPYKLHU
3/1aHus, JTOJDKHBI PACIONIaraThCsl OKOJIO CTEH U MEPEropoJIOK, KOJIOHH, JOMYCKAIOLIUX KpeIJIeHHe
TpyOOIIPOBOIOB.

Maructpaiu TpOKIaAbIBAIOT TaK, YTOOBI OOBEAMHUTH BCE CTOSIKU M TPYOOIPOBOJI, MOJAFOIIHIA
BOAy B 31aHue. Ha ceTsix ¢ HWKHEW pa3BOAKOM MX pa3MEllaloT B MOAMNOJBAX, MOABANAX U
TEXHUUYECKUX Ta)KaX WK Ha TIEPBOM 3TaXKe, B MOAMOIBHBIX KaHAIAX, IO TOJIOM C YCTPOHCTBOM
ChEMHOTO (pH3a, a TAKXKE MO KOHCTPYKIIUSAM 3/IaHUH, Ha KOTOPBIX JOMYCKAEeTCS OTKPBITAsl MPOKIAAKa
TpyOONpOBOIOB



Jns crycka BOABI MaruCTpalid JTOJKHBI MpokiaabiBaTthea ¢ ykioHoM 0,002—0,005 B ctopony
BBO/Ia WJIM BOJIOPA300PHBIX TOYEK. B HMKHUX TOUKaX CeTH HEOOXOAUMO YCTaHOBHUTD CITyCKHBIC
yCTpoicTBa (TPOMHUKH WM MY(THI ¢ MPoOKaMu JUIst cirycka Boibl).Ha rmane TumoBoro staxa
BBIOMPAETCSI MECTO PACHOJIOKEHHS BOJOIPOBOIHOTO CTOSIKA, OT KOTOPOTO MPOU3BOIUTCS PA3BOIKA 110
BOZIOpa30opKamM
14C nnana THUIOBOrO 3Taka Ha IUIAH IOJBala NEPEHOCATCS BOJONPOBOJHBIE CTOSKH U
O0BbEIUHSIOTCS MarucTpajlbHOW JIMHUEW 1O HauKpaiuaillieMy pacCTOSHMIO C BBOJOM B 3/IaHHE.

Ecnu crosiku pacnionararorcs 1o 00e CTOpOHbI OTHOCUTEIBHO LIEHTPAIbHOM OCH 3[aHUs, MarucTpaib
IIPOKJIAJBIBACTCS HAJl TOTOJIKOM MOBaJIA O LEHTPaIbHOW HECYLIEH CTEHBI 31aHUs. 3a BBOIOM
YCTaHaBJIMBAETCS BOJIOMEPHBII Y3€J1, HO HE M0/ KUJIBIM [IOMELICHUEM.

3amopHasi apMarypa Ha BHYTPEHHEH BOJOMPOBOIAHON CETH 00A3aTENbHO YCTAHABIMBACTCS B
CJIEIYIOLIUX MeCTax: 1.y OCHOBaHMSI CTOSKOB XO35IICTBEHHO-TTUTHEBON MM MPOU3BOJICTBEHHON CETH B
3MaHMsIX 3 3Taxa u Oosiee;2.Ha OTBETBICHHUSIX OT MaruCTPaIbHBIX JIMHUNA BOJIOTIPOBO/A;3.0TBETBICHHX B
KaX/1yl0 KBapTUPY;4.0TBETBJICHUAX Pa3BOAALICH CeTH AJis 00ecriedeHnsl BO3MOXKHOCTH OTKIIIOUEHHS e
OTJENbHBIX YYaCTKOB;S5.MOABOKAX K CIIMBHBIM OaukaM;6.MarucTpaibHOM CeTH € LeIbIO BbIICICHUS
PEMOHTHBIX YYaCTKOB, HO IIPU OJJHOBPEMEHHOM OTKJIIOUEHUH HE 6oiee 5 MOkKapHBIX CTOSIKOB.
MarucTtpanbHble TpyOOIPOBOBI B [10/1BaJI€ IPOKJIA/IBIBAIOT, KaK IIPABUIIO, MO IOTOJIKOM C PaCCTOSIHUEM
B CBETY OT CTPOUTEIbHBIX KOHCTPYKIMM U Mexay Tpydoamu 0,10-0,15 m. BoicoTHOE pacnionoxeHnue
TpyOONpOBOI0B
pa3IMYHOrOHa3HAYEHMSI,KaKIIPABHIIO,10JKHOCOOTBETCTBOBAThTEMIIEPATYPETPAHCIIOPTUPYEMOM
XKHUIKOCTH («ropsure» TpyoorpoBoasl T1, T3 pacnonaratorces Beie, «xonoansie» Bl, B2, T4 -auxe).
TpyOGornpoBoabl KpensTcs K CTeHaM WIN YKJIAJbIBAIOTCS Ha CIIELUaIbHbIE TOJIKHU BJIOJIb IIPOXOJIOB.
KBaprtupssle pa3BoJIKH IIPU OTKPBITOM NMPOKIAJKE CIEYET pa3MEIaTh HaJl [I0JI0M BBIILIE
KaHaJIM3alUOHHBIX TPYO.
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[ToctpoeHne akKCOHOMETPUYECKOW CXEMbl BHYTPEHHEW cHCTeMbl BojompoBoaa. Ha ocHoBe
IIPOBEJIEHHOW TPAaCCUPOBKH CTPOMUTCS aKCOHOMETPUYECKAsi CXeMa, Ha KOTOpOM HaMedaloT MecTa
YCTaHOBKM apMaTypbl

Hauepranue akCOHOMETPHUYECKOW CXEeMbl HEOOXOAMMO JUIsI MPOBEACHHS T'HIPABINYECKOTO
pacuera BOJAONPOBOJHOM CETH 30aHUS.

AKCOHOMETpHYECKasi cXeéMa BOJIOMPOBOJA SIBISETCS MO CYIIECTBY PAacdeTHOM CXEMOH, MO3TOMY
CTpOUTCS C yKa3aHueM BCEX AIIEMEHTOB ceTu -BBOJIa
CBOJIOMEPHBIMY3JIOM,CTOSIKOB,aPMAaTYPbI,IIOJMBOYHBIXKPAHOB,yCTPONHCTBIOBBIIICHHSI HANoOpa, IOJBOJOK
K mpubopam u Jip.

Ha cxeme Heo0X0oaMMO TMOKa3aThb OTMETKH: IOBEPXHOCTH 3€MIIM, IOJIa TOABAaJla WU JTaXew,
ocell BCeX TOPU30HTABHBIX YYaCTKOB TPYyOOTIPOBOIOB, BOJOMEPHOIO y3Jia (OCH BOJOCUETUHKA), & TAKKE
OTMETKY IUKTYIOIIEro BojaopazbopHoro mnpubopa. Takke Ha cxeme HeoOXoauMoO Mokas3biBaThB1-mecTa
nepeceueHusi TpPyOONpPOBOAOB C KaNUTAIbHBIMH CTEHAMH 3[aHUS W JMaMETPhl XapaKTEPHBIX
Y4acCTKOB CETH.

AKCOHOMETPHUYECKYI0O CXEMYy BHYTPEHHErO BOJOIPOBOJA BBIMNOJIHSIIOT BO (POHTAIBHOMN
M30MEeTpUU ¢ JeBoi cucrteMoil oceil. Ilo Bcem Tpem ocsiM pa3Mmepbl OTKIAABIBAIOT 0€3 MCKaKEHUS.
[Ipy BBIYEpUYMBAHUM AKCOHOMETPUYECKOW CXEeMbl HEOOXOIMMO YEeTKO MOKa3aTh BCE TPYOOIPOBOIBI,
apmarypy, NpuOOpbl YCIOBHBIMU 0003HAYCHUSIMH.

Cxema. TakuM 00pa3oM : CTOSKH-BEPTUKAJIbHO, BCE JHMHUM TpyO, HIyIIHMe Ha IUIaHAX
TOPU30HTAJIBHO, Ha CXEME€ OCTalTCSd TOPU3OHTAIBHBIMU —TpPYyObl, MPOXOASIIME B IUIAHE
NEPIEHIUKYJIAPHO «HA ce0s» WM «OT ceOs»BbIUEPUMBAIOTCA Ha CXeMe OOBIYHO moj yrioM 45 k
ropu3oHTy. PaccrosHue Ha cxeme OTKJIAJbpIBalOTCS MO BepTukane —B MacmTabe 1:100, mo
TOPU30HTANIU—HE B MacuiTade, Tak Kak MpU COOIOJIEHUU TOPU30HTAILHOTO MaciiTada 4acTo CTOSIKU U
TpyOBI HAKIIAABIBAIOTCA APYT HA APYra U cXeMa TepseT HArIsAHOCTb.

IIpy ONHOTUNHON IUIAHUPOBKE CAHUTAPHBIX Y3JI0OB, IHUTAEMBIX CTOSIKOM Ha BCEX OJTaxax,
BO3MOYKHO OTPAaHMYUTHCS BBIYEPUMBAHUEM BCEX pa3BOAALIMX TpPyOONpPOBOAOB, NPUOOPOB H
apMarypbl Ha ToOcJelAHeM JTaxke. Ha ocTampHBIX 3TakaXx Ha CXeMe IOKa3bIBAIOT TOJILKO MecTa U
HaIpaBJIeHUsl TPYOOIIPOBOJIOB OT CTOSIKOB
16Ilpumep aKCOHOMETPUYECKON CXeMbl PACYETHOI'O HAMNpaBlIE€HUS BHYTPEHHETO BOOIPOBOAA
npuBeieH Ha pucyHke 4.Ha a31oil cxeme y camoro ynaneHHoro croskaCr.l Ha BepXHEM »JTaxe
NPEeJyCMOTPEHbl  CleAyIOlMe MpHOOphl: MOWKa KyXOHHas Ha oaHo otaenenue (M), BaHHa
oObikHOBeHHas1 (B), ymbiBanbHUK (Y) M HHM3KO pPAcloNOKeHHbIH cMbiBHOW Oadok (CO) yHutaza. B
KayecTBE JUKTYIOLIET0 BOJOPa300PHOr0 YCTpOMCTBaA 3/1eCh NPUHAT KOMOMHUPOBAHHBIM CMECUTENb IS
BaHHbl U yMbIBaIbHUKA. Takoi BHIOOp CBS3aH C TEM, 4YTO CMECUTENIb HMEET CaMO€ BBICOKOE
pacrojoKeHUe B CUCTEME U y €ro KpaHa caMblil OOJbIION CBOOOJHBIM Hamop cpeAau KpaHOB APYTUX
pubopoB, a uMeHHo: Hf =3 m

dopma npeacTaBJieHUsi pe3yJibTara:
Paboma donoicna 6vims npedcmasnena 6 gude uepmedica

Kpurepun onenkn:
Oyenka «omauynoy» gvicmasisemcs 3aJaHUe BBIIOJIHEHO MTOJHOCTbIO, 0€3 3aMedaHui
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Ol/;eHKa «xopouio) eblCcmaeiAaencs 3az[aH1/Ie BBIIIOJIHCHO ITOJHOCTBIO, HO HMMCIOTCA HCECYIHICCTBCHHBLIC

3aMCUYaHus
OleeHKa «ydoeﬂemeopumeﬂbno» evlcmaenisiemcs 3aIIaHI/IC BBITIOJIHCHO, HO HMCIOTCA CYHICCTBCHHBIC

3aMCUYaHus
OleeHKa «Heydoeﬂemeopumeﬂbno» sblcmaeisiencs 3aI[aHI/I€ BBITTIOJIHCHO, HO HMCIOTCS CYHICCTBCHHBIC

3aMCUYaHuA, MOBJICKIINE K HEBEPHOMY PCIICHUIO 3aaHus. 3a,I[aHI/Ie HE BBIIIOJIHCHO
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IIpakTuyeckoe 3ansaTue Ne3
Tema 3.BonocHa0xeHre U BOJOOTBEIEHUE ITOCETICHUN
OCHOBBI IPOESKTUPOBAHUSI KAHATU3AIIMOHHON CETH

Leab padoThl: -HAYYUTHCS YUTATh YEPTEIKU U CXEMbI HHKEHEPHBIX ceTeil
BoinosineHune padoTsl cioco0cTBYeT GOPMUPOBAHMIO: YMETh: YUTATh YEPTEHKU U CXEMbl HHAKEHEPHBIX
ceTel
Marepuanbnoe obecnedenue: CII 30.13330.2016 BuyrpeHHuii BOJONPOBOJ ¢ KaHAIM3aLUA
3nanuil.(AkryanusupoBannas penakmust CHull 2.04.01-85%)/Jlekumnonnast terpaap JumakTU4ecKwid
matepuan [IK u nporpamma Kommac —rpaguk;
3aganme: Ha ocHOBaHMM NPEVIOKEHHBIX JaHHBIX CKOHCTPYHpPOBAaThb M HAHECTH Ha IUIAHbl 3JAaHUS
OTBOJHBIX TPYOOIIPOBOJOB BHYTPEHHEH CETH BOJOOTBEACHHS, pa3MelleHHe O00O0pYyIAOBaHHUS.
AKCOHOMETPHUYECKYIO MTPOEKIIHIO CETH BOAOOTBEICHUS.
Ilopsinok BbINOJIHEHHS PadOTHI:
1.0O3HaKOMHUTBCS C TEOPETUUYECKUMU TOJIOKEHUSIMHU.
2. Mcionp30BaTh B KQ4ECTBE UCXOAHBIX JAHHBIX PE3yJIbTAaThl IPAKTHYECKONW padoTHI 2.
3. [TocTpouTh aKCOHOMETPUUECKYIO CXEMY BOJIOOTBOJISIIIICH CETH.
4. OhopMHTP U 3aITUTHTH OTYET.
Kpamkue meopemuueckue ceéedenus

TpaccupoBka cereii BHYTpeHHeW KaHanu3auuu Ha  pemieHue cXeMmbl ceTeil  BHyTpeHHel
KaHaIu3allid  BIUSET  PACIOJIOKEHHE CAHUTAPHO TEXHMUYECKUX MPUOOPOB HA HTakax 3JaHUN U
KOHCTPYKTUBHBIE OCOOCHHOCTH 3/1aHUH.

CucremMa BOIOOTBEIEHUS )KUIIBIX 3JaHUM COCTOUT U3 CIEAYIOIUX 2JIEMEHTOB NMPHUEMHHUKOB CTOYHBIX
BOJI (CaHUTapHBIX PHOOPOB), TUAPO3ATBOPOB,

OTBOJHBIXTPYOOIPOBO/I0B,KaHATN3AMOHHBIXCTOSIKOB, BBITSKHBIXTPYOOIIPOBOIOB, FOPU30HTANIBHBIX
COOPHBIX TPYOONIPOBOJIOB U BBIITYCKOB.

[Ipy mpoexkTHpoBaHUM HEOOXOJUMO CTPEMHUTHCA K TOMY, YTOOBI CETH KpaTdallliuM IyTem
OTBOJWJIM CTOKM 3a Mpeaenbl 3/aHus W HMEIM MHHUMAaJlbHOE KOJIMYECTBO IIOBOPOTOB, TaK Kak
Ha/IeXHOCTh PabOThl KaHAJIM3ALMOHHBIX CEeTel 3aKIIIoYaeTcsi B MX HE3aCOPSEMOCTH M yCTOWYHMBOH, 03
CpbIBa T'MJIPABIMYECKUX 3aTBOPOB MPOIYCKHON CIIOCOOHOCTH

PykoBOACTBYS C apXUTEKTypHO-IUIAHUPOBOYHBIMH PEUICHUSIMU JIOTUYECKUMH  TPOECKTHBIMU
MaTepuajamMH, Ha TMOJTaXHBIE IUIAHBI HAHOCAT MeECTa PACHOJIOKEHHUS CTOSIKOB: BOJIM3H TPYIIIBI
CaHUTApHBIX MPUOOPOB, ONMMKE K MPUOOPY C HAMOOJBIIUM PACXOJOM M KOHIICHTPAIMEH 3arps3HeHUin
CTOSAKOB../lMaMeTp KaHATU3alMOHHOIO CTOSIKa MPUHUMAIOT B 3aBHCHUMOCTH OT BEJIMYMHBI PACYETHOIO
pacxoia CTOYHOM >KUIKOCTHU, HAaMOOJBILEro AMaMeTpa MOATaKHOTO OTBOAA TPyOONpoBOJa M yrja ero
npucoeanHenns Ha mmaHax staxeidl M mojBaja HAaHOCAT KaHAJIM3AllMOHHBIE CTOSKHM WU OTBOJHbBIE
TpyOONpPOBOABI, CTOSIKM HYMEPYIOT M YKa3bIBAlOT JuaMeTp, YKJIOH M JUIMHY Ha BCEeX YyYacTKax
TpyOonpoBooB.( pu.2,3)

Kananu3anmoHHbIe CTOSKM Ha BCEX CXeMaX M IUIaHaX 0003HavalTcss OYKBEHHO -IM(POBBHIMU
unaekcamu: Ct K1-1, Ct K1-2...01 npubopoB K CTOSKaM MPOKJIAIbIBAIOT OTBOJHBIE TPYOBl BIOJb CTE€H
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HaJ TIOJIOM WJIM W MOJ TMOTOJKOM HHUXE PAacHOJIOKEHHOTO ATaka (IocieAHee 3ampeniaercs B KUJIbIX
31aHUSX).

OTtBOaHBIE TPYOBI MPOKIIAABIBAIOT C OJHUM YKJIOHOM B CTOPOHY CTOSIKA M NMPHUCOEAMHSIOT K HEMY C
IIOMOLIbIO0 TPOMHUKOB WIIM KpecToBUH. Ha miiaHax mojiBaja moKa3bIBalOT BCE KaHAIM3AL[MOHHBIE CTOSKH,
TOPU30HTAIILHBIE COOPHBIC TPYOOIIPOBOBI M BBIITYCKH B HAPYKHYIO CETh.
19T opuzonTanpHble  COOpHBIE TPYOONPOBOABI MOHTHPYIOTCS B IOJABaJie IOJ MOTOJKOM Ha
paccrosinuu 0,5 M ¢ KperuieHHeM Ha MOJBECKaxX, KpPOHIITEHHAX WM HaJ IMOJIOM Ha KECTKHX Oropax.
VYKIIOH J1OJKEH ObITh B CTOPOHY BBIMYCKA. YKIOHBI OTBOJIHBIX M TOPHU30HTAJIBHBIX TPYOOIPOBOJOB
MPUHUMAIOTCS B 3aBUCUMOCTH OT auametpa: npu d=100 mm 1 = 0.02, nmpu d=50 mm i= 0,03.MOHTaKHBIX
maxrax, kKabuHax, 0JIoKkax OJvKe K yriTy CTeH U MEPEeropoIoK

Ha cetsix BHyTpeHHeH KaHAIM3aIMKd HEOOXOAMMO MPEyCMAaTPUBATh PEBU3UU U TIPOYUCTKH, KOTOPBIC
yCTaHaBIUBAIOTCS: ] -HA CTOSIKaX MPU OTCYTCTBUU HAa HUX OTCTYIOB -B HMXKHEM M BEPXHEM 3TaKax MpHU
HaJUYUU OTCTYNOB, @ TAKXKE Ha BBHIIIEPACIIONIOKEHHBIX HAJl OTCTYNMAMHMATAaXKax;2. B JKUJIBIX 3JIaHUAX
BBICOTOM 5 aTaxeil u Oosee He peke yeM uepe3 3 Taka;3.B Hadajge y4yacTKOB (IO JIBUIKEHHUIO CTOKOB)
OTBOJHBIX TPYyO WIpU 4YHUCIE MPUCOSAMHEHHBIX MpubopoB 3 u Oosiee, MOA KOTOPHIMU HET yCTPOUCTB
JUIATIPOYMCTKU;4.Ha MOBOPOTAX CETH MPH HM3MEHEHHM HaIpaBJICHUs IBUKCHHUS CTOKOB €CIU YYaCTKH
TpyOONPOBOIOB HE MOTYT OBITh MPOUYUIIICHBI Yepe3 APYTrUe YIacTKH.

KananuzanmoHHbie ceTH MPOKIIAIBIBAIOT OTKPBITO MM CKPHITO. OTKPBITYIO MPOKIAIKY MPUMEHSIOT
B TOJBAJIAX, TEXHUYECKUX ITAXKAX M TOIINOIBAX, IeXaX MPEANPHUATHA, MOACOOHBIX MOMEIICHUSIX C
KpEIUIEHUEM TPYO K CTPOMTENIbHBIM KOHCTPYKUUSAM 31aHuil. IlocTpoeHne akCOHOMETpUUYECKOM CXEMBI
BHYTPEHHEH CUCTEMBI BOJIOOTBEACHUSI.

AKCOHOMETPUYECKHECXEMBbICETEHBHYTPEHHEHKaHATH3AIUHUBBINOTHIIOTCSIAHATIOTUYHO cxemam
BOJOIIPOBOAHBIX CETe M BKJIIOYAIOT BCE JJIEMEHTHI CEeTeld OT MecTa MPUCOSAMHEHMS BBITYCKa K
CMOTPOBOMY KOJIOJIy IO BEPXHEro cpe3a BEHTWISAIHMOHHOM YacTh CTOSIKOB. OTIMYHMEM OT CXEMBI
BOJIOIIPOBOIOB SIBJIIETCS HEOOXOIMMOCTh MPOPUCOBKU BCeX (DACOHHBIX COEAMHHUTENBHBIX YacTei, mpu
TOM pacTpyObl TOKa3bIBAIOT 3aceuykamu. B wmacmrabe 1:100 BblUepuMBaIOT aKCOHOMETPHYECKYIO
AKCOHOMETPHYECKYIO CXEMY OJHOTO U3 KaHAJIM3AIMOHHBIX BBIMIYCKOB M BCEX NPHUCOCTUHAEMBIX K
HEMYy CTOSIKOB M OTBOAHBIX TPYOOIIPOBOJOB OT CaHUTapHbIX IpubopoB. Ha kaxxaom TpyOomposoze
YKa3bIBAIOT JMAMETP, YKIIOH | JUTHHY. (pHc.2)
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AKCOHOMETPUYECKAS CXEMA
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®opma npeacTaBiaeHus pe3yJabTara:
Paboma odonoicna 6vims npedcmaenena 6 sude uepmedica

Kpurtepun onenkmn:

Oyenka «omauyunoy» gvicmasisemcs 3aJaHUe BBIIOJIHEHO MTOJHOCTbIO, 0€3 3aMedaHui

Oyenka «xopowo» evicmasnsiemcs 3aJaHUE BBIIOIHEHO IOJHOCTBIO, HO UMEIOTCA HECYIIECTBEHHbIE
3aMeuyaHus
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Ouelma «ydoeﬂemeopumeﬂbno» svblcmaenisiemcs 33,I[aHI/Ie BBITIOJITHCHO, HO HMCIOTCA CYHICCTBCHHBIC

3aMCUYaHus
OleeHKa «Heydoeﬂemeopumeﬂbno» 8blCmaeyisiemcs 3aI[aHI/I€ BBITTIOJIHCHO, HO HMCIOTCS CYHICCTBCHHBIC

3aMCUYaHuA, MMOBJICKIINE K HCBCPHOMY PCIICHHUIO 3aaHHs. 3aHaHI/I€ HEC BBIIIOJIHCHO
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IIpakTnyeckoe 3ansaTHe Ned
Tema 4. TennmocHaOXeHUe TOCENEHUH U 3TaHUN
PaccmoTpenue npruHINIHATBHBIX CXeM TETIOCHA0KEHHS oceNieH . ( OTOIUICHHE 3aHus)

Heab padoThl: HAYYUTHCS YUTATh YEPTEKHU U CXEMbI HHKEHEPHBIX CETeH

Bbinosinenue padoTrbl cnocoOcTBYeT (OPMHMPOBAHUIO. YMETh: YHUTaTh YEPTEXKU M CXEMbI
WH)KCHEPHBIX CEeTei

MarepuajibHoe o0ecnieyeHue:

CII 60.13330.2016 OTormienue, BEHTHJISALUS u KOH/IUILIUOHUPOBAHUE
Bo3ayxa.(AkryanusupoBanHas penakuus CHull 41-01-2003).JIexkimonnas TeTpanas JlugakTudeckuid
Marepuain [IK u nporpamma Kommac

3aganme:

Ha ocHOBaHuMM NpeIIOKEHHBIX JAaHHBIX CKOHCTPYMpPOBaTb M HAHECTH HA IUIAHBI 3JaHUS
HarpeBaTeNbHble TpUOOpPHl U CTOSKU. HarpeBatenbHble NpUOOpPHI  pa3MeNIalOTCS B MecTax
HauOOJBIIUX TEIIONOTePb, TMOA OKHaMu. [IpoaHanmu3upyihTe CcXemy CHUCTeMbl OTOIUICHHS H
OOBSICHUTE YCTPOMCTBO W MPUHIUIBI PabOTHl CHUCTEMBI OTOIUIEHUS ( MO CIEAYIOIIMM KPUTEPHSIM:
TEIJIOHOCHUTEIO: TT0 LUPKYIISALUU: MO MOJOKEHHUIO TPYO: TI0 MECTY MPOKIIAJKHU MarucTpalbHbIX TPYO.)
Ilopsinok BbINOHEHHS PadOThI:

1.O3HaKOMHTHCS C TEOPETUUECKUMHU MOJTOKEHUSMH.

2. ITocTpouTh aKCOHOMETPHUYECKYIO CXEMY CUCTEMBI OTOTUICHUS OJJTHON BETBU.

3. Cnate paboty B (popme yCTHOTO OTBETa

Kpamkue meopemuueckue ceeoenus
BbInomHUTE 331aHKUE C YYETOM CIIEIYIOIIEro IpUMepa.

[To 3amanuio 2x-3TaXXHOE >KUIIOE 3/1aHUE O0OPYIOBAHO OJHOTPYOHOUM BEPTHKAIBHON CHCTEMOM
BOJSIHOTO OTOIUICHHS C HIDKHEH pa3BoAkoi (Tojaroimas W oOpaTHas MarucTpalv pacioyioKEeHbI
HUKE HarpeBaTeIbHbIX MpruOopoB) ¢ [1-00pa3ubiMu cToskamu. HarpeBarenbHbie TpUOOPHI —4yT'YHHBIE
paauaropsl M-140. PaccrossHue mexay npookamu paguatopa —5S00mm.

TennonocuTenb —ropsiuasi Boja —OCTYyNAaeT B 37aHME [OJ JaBJICHHUEM IO Mojarolleii Tpyde BBoAa
OT HapyXHOM ceTH TeriouKauu. ¥Y3ea BBOJIa HaXOAUTCA B MTO/IBAJIE 3/ITaHUS M COCTOUT M3 JIBYX TpPYO
—JI1 TIOJa4M W Il OTBOJIa TEMJIOHOCHUTENS, pacHpeleNuTeIbHON Ipe0eHKH, TI€ yCTaHaBIMBAIOTCS
KOHTPOJIbHO-U3MEPHUTENbHBIE TIPUOOPHI IS OMpeAeTeHUs MapaMeTPOB TEIUIOHOCUTEIIS.

[Tonmaromuii 1 0OpaTHBIN TPYOOIIPOBOIBI MPOKIAABIBAIOTCS HA KPOHIITEHHAX BOJb CTEH MO/Bala
Ha oTMeTKax -0.900 nmoxarouuii u -0.700 o6paTHbI TpyOonpoBobl. M3 y3i1a BBOAA TEINIOHOCUTENb IO
MarvcTpalbHBIM TMOAAIOIIUM TPYOONPOBOAAM MOABOIUTCS K CTOSIKAM, KOTOPBIE TETNIOHOCUTEIh
pacnpeensoT 10 3TaXaM K OTOMUTEIbHBIM TpHOopaM —pauaTopam.

TemoHocuTeNnb HarpeBaeT NMpUOOpP, TEIUIO OT MpUOOpa MOCTyHaeT B NOMELICHHE, a
OXJIQXKJICHHAsI BOJA MO CTOSIKAM COOMpaeTcsi B OOpaTHBIM MarucTpajibHBIH TPyOOIIPOBOJI, BHaUaJe
MOCTYAaeT B y3€ll BBOJAA, IJ€ M3MEPSAIOTCS €€ MapaMeTphbl, a 3aTeM uepe3 COOpPHYIO OTBOMASIIYIO
TpyOy BBIBOJIUTCS U3 3/IaHUS B TETIOCETh.

Jiis HOpManbHOM paboThl BOJSHOW CHCTEMBI OTOIUIEHHS HEOOXOAMMO OTBECTH BO3MIYX,
KOTOPBIM MOMajaeT B CUCTEMY IpU €€ 3alOoJHEHWH U BO BpeMms paboTel. Jlns sToro
MarucTpaibHbIi TpyOompoBoj MpokiaasBaoT ¢ ykioHoM 0,003 B cTopoHy y3ia BBOJAA, M BO3IAYX
yAQISETCS Yepe3 BEpXHUN HarpeBaTeIbHBINA MPUOOP TTOCPEICTBOM BEHTUIISI MaeBCKoro.
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22Tpexxo0Bble KpaHbl yCTaHABIMBAIOTCS Iepe]] BCEMH HarpeBaTeIbHbIMU MPHUOOpaMU U CITyKaT AJIst
PETYIHUPOBKHU IIPOXOJIa TEIFIOHOCUTEIIS TI0 HAarpeBaTeIbHOMY NMPUOOPY. Paanarops! cieayeT pa3meniaTts B
MecTax HanOOJIBIINX TEIJIONOTEPh, B HAILIEM CIIy4ae PaaHaTOphl YCTAHOBICHBI MO OKHOM.

Cucrembl BceX BHUJOB BHYTPEHHUX YCTPOMCTB 3JaHHIl, B TOM YHCIE M OTOIUICHHS, COCTOAT W3
MarucTpajieii —TOpU30HTaIbHBIX TPYOONPOBOAOB, CTOSKOB —BEPTUKAIBHBIX TPYOOIIPOBOIOB U MOABOIOK
K nmpubopam. B cuctemax oromiieHuss MPUMEHSIOT OOBIKHOBEHHBIE CTalbHBIE BOJOTa30MPOBOIHBIE
tpyos1 (TOCT 3262-75).

O603HaueHusi TpyOONPOBOJIOB COCTOAT U3 YCIOBHOTrO Tpaduyeckoro o003HaYeHHs TPYOOIpoBoaa
1 OyKBeHHO-IIM(POBOr0 0003HAUEHHUS, XapaKTEPU3YIOIIEro TpaHCIopTUpyemyto cpeny. CTosaku
CHCTEMBl OTOIUICHHS 0003Ha4a0T MapKod «CT» W MMEIOT MOPAIKOBYIO HyMEpAIUIO M0 YaCOBOM
ctpenke ot y3na Beoga: Ct 1, Cr 2 u t.a.

ITpu KOHCTPYMPOBAHUU CUCTEMBI OTOIIEHUSI COCTABIISAIOTCS IUIAaHBI U aKCOHOMETPUYECKHE ITPOEKIIUH .
[Tnanel cucteM H300paXaroT B BUE pa3pe3a TOPU30HTAIBLHON MIIOCKOCTHIO, MPOXOASIIEH MO
MEPEeKPBITUEM WM TOKPBITUEM dTaxka, Hampumep, "Ilman nwa otm. 0.000", "Ilman 2-9 staxeit"

Ha cxemax cucreM OTOIUIEHHUS YKa3bIBAIOT:

1) TpyOonpoBoAbI yKazaHUEM AUaMeTpa KaKJI0ro y4acTKa;

2) pa3mMepbl TOPU30HTAIBHBIX YYaCTKOB TPYOOIIPOBOIOB MIPU HAIMYHH Pa3pPbIBOB;

3) OTMETKH YPOBHS OCEH MOIAOIIET0 U 00PATHOTO TPYOOTIPOBOJIOB;

4) yKJIOHBI TPYOOIIPOBOJIOB;

5) 3an0pHO-pPEryNHUPYIOLLYIO apMaTypy;

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

7) HarpeBaTeNbHBIC TPUOOPHI.

[Tpumep odopmiienus pparMeHTa cXeMbl CUCTEMbI OTOIJICHUS MPUBEEH Ha pUCYHKE 1,2
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@parmeHT cxembl cuctemsl otoruienus T1, T2
dopma npeacraBjIeHus pe3yabTara:
Odopmiernas paboTa B yCTaHOBIIEHHOM TTOPSIJIKE.
Kpurepum ouenku:
Oyenka «omauunoy evicmagisencs 3ajanye BbIIOJIHEHO OJHOCThIO, 0€3 3aMeyaHnii
Oyenka «xopouwioy evicmaeisemcs 3aJlaHu€ BBIIIOJIHEHO IMOJIHOCTbIO, HO MMEIOTCS HECYIECTBEHHBIE
3aMeuyaHus
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Ouelma «ydoeﬂemeopumeﬂbno» svblcmaenisiemcs 33,I[aHI/Ie BBITIOJITHCHO, HO HMCIOTCA CYHICCTBCHHBIC

3aMCUYaHus
OleeHKa «Heydoeﬂemeopumeﬂbno» 8blCmaeyisiemcs 3aI[aHI/I€ BBITTIOJIHCHO, HO HMCIOTCS CYHICCTBCHHBIC

3aMCUaHuA, MOBJICKIINE K HCBCPHOMY PCIICHHUIO 3alaHUA. 3a11aH1/1e HEC BBIIIOJIHCHO

21



IIpakTuyeckoe 3ansaTue NeS
Tema 6. ['a3ocHaOXeHNE TOCENCHUN U 3aHHIA
PaccMoTpenune npuHIMITUAIBHBIX CXEM ra30CHA0KEHMS TIOCEICHHUIA U 3TaHUI
Heab padoThl: HAYYUTHCS YUTATh YEPTEKHU U CXEMbI HHKEHEPHBIX CETEH
Boinosinenue padoThl cnoco0cTByeT (POPMHUPOBAHUIO. YMETh: UYUTATh YEPTEKU M CXEMBI
WH)KCHEPHBIX CEeTeH
MarepuajibHoe o0ecnieyeHue:
CII 62.13330.2011* I"a3opacnpeaenuTenbHble CUCTEMBI. (akTyanu3upoBanHas pegakuus CHull 42-
01-2002).JIekuroHHas TETpaab
JnnakTuyeckui Matepual
IIK u nporpamma Komnac
3aganme:
Ha ocHoBanuu mpemasioKEHHBIX JAHHBIX OOBSICHUTH MPUHIUII MPOCKTUPOBAHHUS  CUCTEMBI
ra3ocHa0KeHUsI 3JaHUS U IPOUYUTATh MPEJIOKEHHBINA YePTEK.
IHopsaok BbINOJIHEHUS PA0OTHI:
1.O3HaKOMHUTBHCS C TEOPETUUECKUMU MOJIOKEHUSMU. .
2.00DBSCHUTH NPUHIIUI IOCTPOCHUSI CXEMBI Ta30CHA0KEHUS 3TaHHUS.
3. Opopmuts padorty
4.0TBETUTH Ha BOIMPOCHI:
1.B xakux MecTax »WJIOro 3/IaHHs JEJIal0T BBOJIBI Ta30MpoBoaa?
2.KakoBa riyOnHa 3aJI0)KCHHS Ta30TPOBOIHBIX TPYO?
3.B kakoii yacTu 3/1aHUs MPOJIOKEH MAaruCTPaIbHbII ra30mnpoBoAa?
4. Kakas apmaTypa yCTaHaBIMBAETCSl HA Ta30IPOBOJHOMN ceTH?
Kpamkue meopemuueckue ceedenus

BoNbIIMHCTBO MHOTO3TaXHBIX KHIbIX 34aHuii B Poccuiickoit ®denepannu razuduuyupoBaHsbl,
TO €CTh Ha KyXHSIX UX KBapTUP HAXOJATCA ra3oBble INIUTHL. OT TOPOJICKON ra3opacipeIeIuTeNbHON CeTn
ra3 B KWIbIe 3J]JaHUS TIOCTYIAeT MO Tra30MpOBOJIaM, KOTOPHIE COCTOSAT W3 TMOJABOASAIIMX K 3JaHUSIM
« TONy0O€ TOIUIMBO » A0OHEHTCKUX OTBETBJICHHH WM BHYTPHUIOMOBBIX TPYOOIIPOBOJHBIX CHCTEM.
3ajayua MocIeIHUX —TPAHCTIOPTUPOBKA T'a3a BHYTPH 3JaHUI U €ro pachpeiesieHue MExXIy
OTJIETTbHBIMU TIOTpeOUTENSIMU. B 37aHUSAX ra3 TPaHCMOPTUPYETCS TOJIBKO MO HU3KUM JaBICHUEM.

BBoa razonpoBo/10B B KUJIbIE 31aHUS IPOU3BOIUTCS YEPE3 CIEUATIbHBIE TOMELIEHUS, B KOTOPBIE
CHELUATUCTHl UMEIOT JOCTYII.

B Tex cnyuasix, Kor/a B )KHIIbIE 3/1aHUS T'a3 TIOJAaeTCs MOCPECTBOM MPOKIAIKU TPYO MO CTeHaM, TO
TOI'/1a, KOTAa KyXHU HaxOJATCsl CO CTOPOHBI IBOPa, BBOJ UX JIyYIll€ POU3BOJIUTh HEITOCPEICTBEHHO B
KakJi0e omenienne. B cucremy razocHaOXeHMsI BXOJST CIEIYIONINE SJIEMEHTHI: Ta30MpOBOJ, BBO/I,
pacrnpenenuTeabHbIN Ta30MPOBO/, CTOSKH, MOATAKHBIC TTOBOJIKH, 3aIIOPHAst apMaTypa, ra30BbIe
prOOPEI.

[Tpu BBIOOpE CXEeMBI TA30CHAOKEHHS HCXOIUM U3 CIAEAYIOMNUX COOOPaKEHHI: -TIPOKIIaIKa
ra3omnpoBo/ia J0JKHA IPOU3BOIUTHCS OTKPBITO U3 CTATBHBIX TPYO Ha CBApKe, C pa3beMHBIMU,
pe3b0OBBIMU M (PIIAHIIEBBIMH COCTUHEHUSIMU B MECTaX YCTAHOBKU 3allOPHOM apMaTyphl Fa30BBIX
pUOOPOB, PETYISATOPOB JIABJICHHS U CYCTUNKOB; -3alIOPHYI0 apMaTypy CJelyeT yCTaHaBIWBaTh Ha
BOJIe, B OTBETBICHHH K CTOSIKaM, Fa30BBIMH MPUOOPAMHU, a TAKKE B MMPOTyBOYHBIX TPYOOTIPOBOIAX
3/1aHUM TATH U O0JIee dTaxkei; -pacrpeeNUTENIbHBIN ra30IpoBO KPEnsAT K CTEeHaM 3JaHui C
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MOMOIUIBI0 XOMYTOB, KPOHIITEHHOB-KPIOYHEB, HA PACCTOSHUU OOECIEUMBAIOIINX MOHTaX, PEMOHT H
0ocMOTp TpyOorpoBoaa. Ha BBoge BOMU3M pacmpeeTuTeIbHOTO TPyOOIPpOBOIa yCTaHABIUBAIOT TJIABHYIO
OTKJTIOYAIOIIYIO 3alIOPHYI0 apMarypy (3aIBHKKa, MPOOKOBBIA KpaH). OT TIIABHOTO 3alOpPHOTO
KJIaraHa MPOKJIAIBIBAIOT PACTIPEISTUTEIbHBIA TPYOOIIPOBO M OT HETO JENIAl0T BBOJIBI B KAKIYIO
CEKIIUIO;
26-ra301poBOIbl BHYTPU OMELICHHUI COCTOAT U3 BBOAOB, CTOSKOB U KBApTUPHBIX pa3BoJoK. CTOSKH
MIPEJICTaBIISAIOT CO00 BEPTUKAIBHO PACIIONOKEHHBIN Ta30IIPOBO/I, MPOXOISIINM yepe3 Bce sTaxu. OT
HEro UJyT OTBETBIICHMS B PACIIOJIOKEHHBIE PSIIOM KBAPTUPHI; -IIPU MPOXOKICHUHU Yepe3 NEPEKPhITUE
ra3onpoBO/Ibl MPOKIABIBAIOT B METAUNIMYECKUX PYTIIsipax ¢ KOJIbIEBBIM 3a30poM 5-10 mm, U ¢
BO3BBIIIICHHEM HaJl ypoBHEM Toiia Ha 30 MM. 3a30p MexXIy TpyOOil U QyTISIPOM 3a]IeTBIBAIOT
MIPOCMOJICHHOM MaKJIeH, pe3MHOBBIMH BTYJIKAMH WJIM JIPYTUMU SJIACTUUHBIMU MaTEepHalaMH; -BCE
ra3onpoBO/Ibl BHYTPH 3/1aHUSI OKPALIUBAIOT BOAOCTOMKON MACIIHOM KPACKOW; -CTOSIKM IIPOXOJSAT B
OCHOBHOM B KYXHSIX, KOPHAOPaX, IECTHUYHBIX KJIETKAX U APYTHX HEKUIIBIX TOMEIICHUSIX.

[Ipoknanky ra3ornpoBo/ia B JKUJIbIX JOMaX OCYLIECTBISIOT 110 HEXUJIBIM ITOMEIICHUSM.

Kareropuuecku 3ampemiaercs MpoKIaAblBaTh ra30MpOBOJbI B CAHTEXHUYECKHX y3/1aX W BaHHBIX
KOMHartax. Bce ropu3oHTanbHble TPOKIAIKU Ia30IIPOBOIOB BBIIOIHSIIOTCS HA BHICOTE HE MEHee 2,2
MeTpa C IOMOUIbI0 KPOHIITEHHOB, XOMYTOB M KPHOUbEB. ['a301pOBOIbI HE JOJIKHBI IEPECEKATh ABEPHbBIC
Y OKOHHBIE MIPOEMBI.

OTKIIIOYAIOIINE KPaHbI CTABST MEPE]] KaXKIbIM Ta30BBIM IMTPUOOPOM, HX CIEAYET pa3MeniaTh Ha
pacctosinuu He MeHee (0,5 M OT OTKPBIBAIOIINUXCSI OKOHHBIX ITPOEMOB.

["a3onpoBoabpl MpoKIaAbIBalOT 0€3 yKiIoHA. [l MpoKIaJku BBOJOB M Ta30BbIX CETEW BHYTpHU
3/1aHUsl IPUMEHSIOT cTanbHble OeciioBHbIE TpyOompoBoabl o 'OCT 8751-87 u 11017-80.Tpy0st
COCUHSIOT CBapKOW MpU TIIATEIHHOM KOHTpOJIE KauecTBa. Pe3p0oBbIe M (riaHIIEBbIE COCTUHEHUS
JOTTYCTHMBI TOJIBKO B MECTaX YCTAHOBKH OTKIIIOUYAIOIINX YCTPOUCTB, apMaTyphl U mpubopoB. ['a3oBbie
CYETUMKH YCTAHABIIMBAIOT B CYXUX M TEIUIBIX MOMEIICHUSIX JOCTYIHbBIX AJisl CHATUS MoKa3zaHui. [Tpu
nuamerpe TpyO 6osee 50 MM B KauecTBe 3alIOPHOM apMaTypbl IPUMEHSIOT 3a/IBHKKH, 8 B OCTATbHBIX
Cllydasix IpoOKOBBINA KpaH

CxeMa BHYTpEHHEH CETH ra3omnpoBojaa
Bce cxeMEbl BHYTPCHHUX KUJIBIX 3]121HI/II>1 OIPEACIIAIOTCA TEM, KaK UMCHHO pacCIiojiararoTcs HpI/I60pI)I B
MOMEUIEHUAX KYXHHU W CaHUTAPHO-TEXHUYECKUX Yy3lax. UTo Kacaercs ra3oBbIX CTOSKOB, TO HMX
MOKHO IIPOKJIaAbIBATh B KYXHAX, HO HECJIbL34d B JKMJIbIX, BAHHBIX KOMHATaX W CaHY3JiaX.
AKCOHOMETpHYECKas cxeMa ra3onpoBoja
Bce ycnoBubie Tpaduyeckue 0003HAUYCHMs, ¢ TIOMOIIBIO KOTOPBHIX Ha TUIAHAX, AaKCOHOMETPHUECKUX
CXemMax M pa3pe3ax YKa3bIBAIOTCS Pa3JIMUHBIE 3JEMEHTHI ra30pacipeieuTENbHbIX CUCTEM
(cTosiKM, 3arOpHasl apMarypa, MOABOJIKA K CTOSAKaM M MpuOOpam) BBITIOJHSIOTCS aHAJOTUYHO TEM,
YTO TPUMEHSIOTCA AJI TOCTPOEHHUS CEeTel XOJOJHOTO BOJAOCHAOKEHHU. 3HaYCHHsI TAKMX BEIHYMH, KaK
YKJIOHBI, JUaMeTphl TPYO, IMHBI yYAaCTKOB, 00s3aTeIbHO IMPOCTABISIOTCS HAa CXEMax M dYepTexkax.
Kpome TOro, mpousBoauTcsi MIpuUBA3Ka K CTPOUTENbHBIM KOHCTPYKIUSAM. UepTexu, OTHOCALIUECH K
BHYTPEHHUM CETSIM Ta30CHAOKECHHS, UMEIOT OykBeHHOEe oOo3HaueHue «I'Cy», KOoTopoe MOMIEeKHUT

BKJIFOYCHUIO B KOMIUICKT JOKYMCHTAIUU 110 BO,Z[OCHB.G)KCHI/IIO 1 KaHaJIU3alluu KHUJIBIX CTpO@HHfI.
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®opma npeacTaBieHus pe3yJabTara:

OdopmiienHas paboTa B yCTAaHOBIEHHOM MOpPSKE.
Kpurepuu onenku:
Oyenka «omauuno» svicmasisiencs 3alaHue BBIIOIHEHO MOJHOCThIO, 0€3 3aMeuaHuii
Oyenka «xopowo» evicmasinsiemcs 3aJaHUE BBIIOIHEHO IOJHOCTBIO, HO MMEIOTCS HECYILECTBEHHBIC
3aMevaHus
Oyenka «y0oe1emeopumenvHo» evicmagisemcs 3aJlaHUE BBIIOJIHEHO, HO UMEIOTCA CYIIECTBEHHBIC
3aMevaHus
Oyenka «Heyo061emeopumenbHo» evicmasisiemcs 3aJaHue BBIIIOIHEHO, HO UMEIOTCS CYIECTBEHHBIE
3aMeyYaHus, MOBJIEKIINE K HEBEPHOMY PEIICHHUIO 331aHus. 3a/laHue He BBIITOJHEHO
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