MuHHCTEpCTBO HAYKU U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn

denepanbHOE rocyIapCcTBEHHOE 010 HKETHOE 00pa30BaTeNbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«MarsuTOoropCK1ii rocyAapCTBEHHbIM TEXHUYECKUN YHUBEPCUTET
um. I'.1. HocoBa»
MHoronpouIbHBINA KOJUIEHK

:
NI BEPKIIAIO
A

b 7y Hupexrtop

METOANMYECKHUE YKA3AHMUSA 11O BBIIIOJTHEHUTIO
INPAKTUYECKHUX PABOT

10 y4eOHOH JUCHHILJINHE
OIILL.05 OO61ue cBenenns 00 HHKEHEPHBIX CETSIX TEPPUTOPHUM U 31aHUI

AJIS CTYAE€HTOB CHeUATBHOCTEH
08.02.01 CTpouTeIbCTBO M IKCIIYaTAIUs 30AHUI U COOPYKeHU

MarunuTtoropck, 2020



OJIOBPEHO

[IpenMeTHO-LIMKIIOBOM KOMHUCCHEH MeTtoanueckoi komuccueir MoK
«CTpOUTENBCTBO U SKCILTyaTalus 3JaHuN U

COOPYKEHUIN» [Iporokon Ne3 ot 26.02.2020 r.
IIpencenarens B./l. HamemoBa

[Tporokon Ne7 ot 17.02.2020 1.

CocraBureab (H):
npenonaasaresns ®I'bOY BO «MI'TY um. I''H. HocoBa» MnK, Hatanbs BacunseBna Kapnenko

Mertoanyeckue yKkazaHus IO BBIIOJHEHUIO MPAKTUUYECKUX Pa0OT pa3paboTaHbl HA OCHOBE
paboueii mporpammel yueonon mucruruinael OIIL.05 Obmue cBenenrs 00 WHKEHEPHBIX CETAX
TEPPUTOPUH U 3JaHUN
ConeprxkaHue MpakTUYECKUX paboT OPUEHTUPOBAHO HA (POPMHUPOBAHUE OOLIMX U MPOPECCHOHAIBHBIX

KOMIIETEHLIMH 110 ITPOrpamMMe IOATOTOBKHU CIIENUAIMCTOB CPEAHETO 3BEHA I10 CIIELMAIBHOCTU
08.02.01 CTpouTenbCcTBO U AKCIUTyaTalus 30aHUN U COOPYKEHUI



COJEPKAHUE

1 ITOSACHUTEJIBHA A 3AITNCKA

2 TIEPEYEHB TPAKTUYECKUX 3AHATHUH
3 METOANMYECKUNE YKA3AHUA
[IpakTuueckoe 3ausrue |

[TpakTrueckoe 3austue 2

[TpakTrueckoe 3ausTUE 3

[TpakTnueckoe 3austue 4

[TpakTrueckoe 3aHsATHE S

10

10

13

18

21

25



1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB u conepKaHWE TMPAKTHMYECKUX 3aHATHH HANpaBlieHbl Ha pPEANTHU3ALHUI0
denepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTENFHOIO CTaHIAPTa CPETHETO MPOPECCHOHATIBHOTO
o0OpazoBaHusl.

Benymieit numakTudeckoW LENbI0 TPAKTHYECKUX 3aHATUH SBIAETCS (OPMUPOBAHUE
npoeCCHOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHHWI BBINOJHATH ONPENEICHHBIC EHCTBHS,
oIeparyy, HeoOXOJUMbIE B MOCIEAYIOIEM B PO(ecCHOHATBHOM AEATEIbHOCTH) WIIN y4eOHBIX
NPAaKTUYECKUX YMEHUH ( yMETh pemarhb 3a1a4u 10 WHKCHEPHBIM CETSM TEPPUTOPHUN U 3/1aHUiN),
HEOOXOMMBIX B TIOCIIEAYIONIEeH y4eOHOH NesITeTbHOCTH.

B coorBerctBumM ¢ paboueit mporpammoit yweOHou mucumrmuimael  OIIL.05 OO6mue
CBEICHUS OO0 WHXCHEPHBIX CETSIX TEPPUTOPUM M 3JaHUl TPETyCMOTPEHO MpPOBEICHUE
NPaKTUYECKUX 3aHATHHA. B pamMkax NpakTHYeCKOro 3aHATHS OOydYalolIMecss MOTYT BBIOJIHSTH
OJIHY WJIM HECKOJIBKO NMPAKTUYECKHUX PadOT.

B pe3ynbTraTe uX BBINOIHEHUS, 00yUalOIUNCS TOKEH:
ymembw:
- V1. vumamo uepmesrcu u cxemul unsicenepuvlx cemeii

ConepkaHue MPaKTHYECKUX OPUEHTUPOBAHO HA TIOATOTOBKY OOYYAlOMIMXCS K OCBOCHHUIO
po(heCCHOHATIBHOTO MOJYJISI MPOTPAaMMBI  TIOATOTOBKH  CIICIIMAMCTOB  CPEIHEr0 3BCHA II0
CMEHUATLHOCTHU U OBJIAJICHUIO HPOPECCUOHAIbHBIMU KOMNEMEHUUAMU:

[1K 2.1. BbIMOMHATE TOATOTOBUTENIbHBIE pa00ThI HA CTPOUTENLHOM TUIOIIAIKE;

[IK 2.4. OcymecTBisTh MEpONPUATHA [0 KOHTPOJIIO KadecTBa BBINOJMHIEMBIX pabOT U
pacxoyeMbIX MaTepUalioB;

[IK 3.5. OGecneuuBarh coONMOAeHNE TpeOOBaHUN OXpaHbl Tpyda, O€30MacHOCTU
YKU3HEACSITEIIBHOCTU U 3aITUTY OKPYXKAIOIIEH CPe/bl TP BHITIOJIHEHUH CTPOUTEIHLHO-MOHTAKHBIX,
B TOM YHCJI€ OTAEIOUYHBIX pabOT, PEMOHTHBIX padOT U padOT MO PEKOHCTPYKLUHU U IKCIUTyaTalluu
CTPOUTEIBHBIX O0OBEKTOB;

[1K 4.2. BbIomHATh MEPOIPHUSITHS IO TEXHUUECKOM IKCIUTyaTallii KOHCTPYKIMIA 1 MHKEHEPHOTO
000pYI0OBaHUS 3/1aHUIA;

A Taxoke GOPMHUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

BblbnpaTb cnocobbl pelweHns 3agad npodeccMoHaNbHOM AeATeNbHOCTM NPUMEHUTENBHO K

OK 01
Pa3/INYHbIM KOHTEKCTaM.

OK 02 OcyLwecTBaATb NOUCK, aHaNN3 U MHTEpPRpeTaumto MHGopMaLmm, HeobXo4MMON AN BbINOAHEHUSA
3a4a4 NpodeccMoHanbHOM AeATENBHOCTH.

OK 03 MnaHMpoBaTb M peann3oBbiBaTb cCOBCTBEHHOE NPpodeccMoHaIbHOE N IMYHOCTHOE Pa3BUTHE

OK 04 PaboTaTb B KONNEKTMBE U KOMaHAE, 3O PEKTUBHO B3aMMOLENCTBOBATb C KO/IJIEramu,
PYKOBOACTBOM, K/IMEHTAMW.

OK 05 OcyLecTBAATb YCTHYHO U MUCbMEHHYIO KOMMYHMKALLMIO HA rOCYAapCTBEHHOM A3biKe Poccuiickoi
depepaunn ¢ yueTtom ocobeHHOCTEN COUMANBHOIO U KY/IbTYPHOTO KOHTEKCTA.

OK 06 MpoABAATL FPAXKAAHCKO-MATPUOTUYECKYIO NO3ULMIO, AEMOHCTPUPOBATb OCO3HAHHOE NoBeaeHNe
Ha OCHOBE TPAANLMOHHbIX 0BLLEYENOBEYECKMX LLEHHOCTEN.

OK 07 CopelicTBOBaTb COXPaHEHMUIO OKPY*KatoLWen cpesbl, pecypcocbeperkerHmto, 3¢ GeKTUBHO

AGVICTBOBaTb B l-I|C)e3BbI‘-Ial7IHbIX CUTyaumnAax.



OK 08

OK 09

OK 10

Mcnonb3oBaTb cpeacTsa pU3MUECKom KybTypbl A1 COXPAaHEHMA U YKpenaeHusa 340Pp0BbA B

npouecce I'IpOd)eCCVIOHaIIbHOl‘;I AEATENIbHOCTU U NoaAepPHaHUA HEO6XOAMMOI'O YPOBHA

¢M3MH€CKOﬁ noaroToBAeHHOCTU.

Mcnonb3oBaTb MHPOPMALMOHHbIE TEXHO/IOTMW B NPOdECCMOHANbHON AEATENIbHOCTU.

Monb3oBaTbcA NpodeccMoHanbHOM AOKYMEHTaLMEeN Ha rocy4apCcTBEHHOM U MHOCTPaHHOM

A3blIKaXx.

Kon ITK/ OK

YMmenus

3Hanus

IK 2.1.

V1. uuraTh 4YepTEKU
UH)KEHEPHBIX ceTel

U CXCMBI

31. OCHOBHBIE TPUHIUIBI OpraHU3alUU U
HMHXEHEPHOU MOJATOTOBKH TEPPUTOPUH;

32. HazHaYeHHEe W TNPUHIUNHAIBHBIE CXEMBI
WHXCHEPHO-TEXHUYECKUX CHUCTEM 3JaHud H
TEPPUTOPUH IIOCETICHUM;

33. sHeprocHaOXeHUE 31aHUI U TIOCEIICHHIA;

34. cucTeMBbl BEHTUIISLIUU 30aHUH

K 2.4.

V1. yutate uepTeRH
WHKCHEPHBIX CETeH

U CXCMBI

31. OCHOBHBIC WPWHIMIEI OpPTaHU3AIMA H
WH)KEHEPHOU OATOTOBKU TEPPUTOPHH;

32. Ha3HaYCHHWE W NPUHIUIHAAIGHBIE CXEMBI
WH)KCHEPHO-TCXHUUECKUX CHCTEM 3IaHUH W
TEPPUTOPUH TOCETICHHUI;

33. sHeprocHa0XEHHUE 3IaHUI U TIOCCIICHHIA;

34. cucTeMbl BEHTHISAIIUU 3TaHUHA

MK 3.5.

V1. uutaTh YepTEKHU
HMHXECHEPHBIX CETeH

U CXCMBbI

31. OCHOBHBICE TPHUHIUIIBI OpTraHU3AIUU U
WHXEHEPHOU MOJATOTOBKH TEPPUTOPHH;

32. HazHaYeHWe W MPUHIUIHAIBHBIE CXEMBbI
WHXCHEPHO-TEXHMYECKUX CHUCTEM 3JaHUd H
TEPPUTOPUH IIOCETICHU;

33. sHeprocHaOXeHUE 31aHUI U TIOCEIICHHIA;

34. cucTeMbl BEHTHIISLIUU 30aHUH

K 4.2.

V1. yuTath YEPTEXKU U CXEMBI

HWHXCHCPHBIX ceTeit

31. OCHOBHBIC WPWHIMIEI OpPTaHU3AIMA H
WH)XEHEPHOW OATOTOBKU TEPPUTOPHH;

32. Ha3HaYCHHWE W NPUHIUIHAAIGHBIE CXEMBI
WHXCHEPHO-TEXHMUECKUX CHUCTEM 3JIaHUd H
TEPPUTOPUH IIOCETICHUT;

33. sHeprocHabXxeHue 3JaHUI U TTOCETeHUI;

34. cucTeMbl BEHTHIISLINY 3JaHUH

OK 01.

VY01.2 ananuzupoBath 3aqa4dy W/Win
mpobiemy  u BBIJICNIATH ed
COCTaBHBIC YaCTH;

V01.3 onpenensiTh 3Tanbl pelieHUs

3a/1a4H;
Y01.4 BeuBIATE W 3(PeKTHBHO
UCKaTb nHbopMaLHIo,

HEOOXOUMYIO JIJIsl PEIICHHS 3a/1a91
W/WITA TIPOOIIEMBL;

V01.5 cocTaBnsaTh IJ1aH ACHCTBUI;
V01.6 ompenenuth HEOOXOIUMbBIE

pecypcesr;
V01.9 peanu3oBaTh COCTaBICHHBIN
IUIaH;

V01.11 ouenuBath pe3yapTaT H
HOCHEACTBHS  CBOUX  JEHCTBHUH
(caMOCTOSITENEHO WM C TIOMOIIBIO
HACTaBHHKA);

301.1 axryanpHBI  TPOQECCHOHANBHBIH U
COLIMAIBHBIA KOHTEKCT, B KOTOPOM IPUXOIUTCS
paboTaTh U KUTh;

301.2 TpyOZHOCTM MW PpHUCKH, CBSI3aHHBIE C
COITyTCTBYIOIIMMH BUJAMH  JICSITEIBHOCTH, a
TaKke WX TNPUYMHBL W CHOCOOBI  HX
MPEI0TBPAIICHHS;

301.3 OCHOBHBIE HWCTOYHHKH WHGOOPMAINH H
pecypchl JUIS pemieHusl 3ajad U npoOieM B
npodeccnoHaTEHOM n/unm COTMATEHOM
KOHTEKCTE

301.4 cTpykTypy miaHa JIsl pelieHns 3a/1a4,
301.6 meronsl paboTHl B NMPO(hEeCCHOHATHHON H
CMEXHBIX chepax;

301.8 MOpPSIIOK OLEHKH PEe3yNbTaTOB pPELIEHUS
3a71a4 MpoQecCHOHAIBLHOM eI TeIbHOCTH;




OK 02. ¥02.2 ompexnensat HeoOxomaumbie | 302.1 HOMEHKJIaTypa nH(pOPMaMOHHBIX
WCTOYHMKU MH(OPMAINY; HCTOYHHMKOB IIPUMEHSAEMBIX B MPO(eccCHOHAIBHOI
vV02.3 IJTAHUPOBATH MIPOIIECC | JACSATEIHLHOCTH;

TIOVCKA; 302.2 nmpueMsI CTPYKTYpHUPOBAHIS HHPOPMALINH;
v02.4 cTpykrypupoBath | 302.3 dopmar opopmiieHHS Pe3yIbTaTOB ITOMCKA
MOJTy9aeMyro HH(POPMAIHIO; nHpOpPMALINY;

v02.5 BBIAETATH HanboJlee

3HAYMMOE B TIepeyHe MH(POPMAIHIH;

V02.6 oneHHBaTh MNPaKTHYECKYIO

3HAYUMOCTh PE3yJIbTAaTOB ITONCKA;

¥02.7 odopmusaTh  pe3yabTaThl

TIOUCKa;

OK 03. V03.1 onpenensats akrtyanbHOocTh | 303.1 conepxaHue akTyaqbHOH HOPMAaTHBHO-
HOPMaTHBHO-TIPAaBOBOM NPaBOBOW JIOKYMEHTALUH
JIOKYMEHTAIIH B | 303.2 COBpEMEHHAs HayJIHas u
npodecCHOHANBHON NEeSATENPHOCTH; | MPOQECCHOHANbHAST TEPMHHOJIOT U,

V03.2 mnpumensts coBpemenHyto | 303.5 OCHOBBI HCCIIeI0BATEIHCKON
Hay4HYIO PO eCCHOHANBHYIO | AEATEIBHOCTH;

TEPMHHOJIOTHIO;

v03.4 MIPUMEHSTD

UCCJIEJIOBATEIbCKUE  NPUEMBl U

HaBBIKM, 4YTOOBI OBITh B Kypce

MOCTIETHUX OTPACIIEBbIX PEIICHUl;

OK 04. Y04.2 B3aMMO/ICHCTBOBATH c | 3049 nmpuHOUNBL, MpUEeMBl U  IPAKTUKU
KoJIJIeramMy, PYKOBOACTBOM, | 3 eKTHBHON KOMaHIHOI paOOTHI;

KJIMEHTaMU B xoze | 304.10 ocHOBBI IPOEKTHOM AEATENBHOCTH;
npodeccrHoHaNBHOH NeTeNBHOCTH;

Y04.5 HCIONb30BaTh

KOMMYHHUKAIIMOHHBIE HAaBBIKM HPHU

paboTe B KOMaHAE IJIS YCIEHIHOH

paboTHl HaJl IPYIHNOBBIM PELICHHEM

npo0eM;

Y04.8 »>ddexTBHO paboTaTh B

KOMaHJI¢,;

OK 05. Y05.3 wusnarate cBou Mbicnd U | 305.7 HOCTPOEHHMST YCTHBIX COOOIICHHH;
0popMIIATH JIOKYMEHTBI mo | 305.8 mpaBuia opopMIIeHHS JOKYMEHTOB;
npodeccnoHampHOM TeMaTHKe Ha
TOCYJapCTBEHHOM SI3BIKE

OK 06. Y06.2  onmceBate  3HauyUMOCTH | 306.3 3HaYMMOCTb podecCHOHANTBHOIM
CBOEH CIIeMaIbHOCTH AJISl Pa3BUTHS | JIESTEIFHOCTH 1O CIIEHHUATBHOCTH JUIS Pa3BUTHS
9KOHOMUKH n Cpenbl | 5KOHOMHKH M CpeAbl  KH3HENESATEIbHOCTH
KU3HEAEATEIIHHOCTH TpaXAaH | rpaXkaaH POCCHHCKOTO rocyIapcTBa;
POCCHICKOTO roCy1apcTBa;

OK 07. vV07.1 coOmoaaTh HOpMBI | 307.1 mpaBmia 3KOIOTHYECKOH 0e30macHOCTH
9KOJIOTMYECKOH 0€3011aCHOCTH; IIPY BEZIEHUH NPO(eCcCHOHANBHOHN NesITeIbHOCTH;
Y07.2 omnpenenars HampasieHus | 307.3 OCHOBHBIE pPeCypChHl, 3aJCHCTBOBAHHBIC B
pecypcocOepexxeHuss B paMKax | MpodeccHOHANBLHOU NeATeNbHOCTH;
npodeccuonanbHoi  festenbHOCTH | 307.4 myTH obecriedeHus pecypcocOepexeHuns;
0 CIIELUAJIBHOCTY; 307.5 oCHOBHBIE BUABI YPE3BBIYAWHBIX COOBITHH
Y07.3 HCTIONB30BaTh | MPUPOJHOTO M TEXHOTEHHOI'O IPOUCXOXKACHUS,
3HeprocoOeperaroiue U | OmacHbIe SIBJICHHS, TOPOXK/IAEMbIC HX JICHCTBHEM;
pecypcocOeperaroniie TexXHOJIOTHH
B IIPOo)eCCHOHANBHON JesSTeIbHOCTH
10 CIIEIMAIBHOCTH;

OK 08. V08.2 mnpumenars panuoHanbHble | 308.3 ycnoBus npodeccrnoHabHOM JeITebHOCTH
NpUEMBl JIBUTaTeJIbHBIX (YHKIMHA B | © 30HBl pHCKAa (U3NYECKOTO 3/0pOBbS  JUIS
npodeccCHOHANBHOM NeATeNIbHOCTH; | CHENNabHOCTH;

OK 09. V09.1 HIPUMEHATD cpeactea | 309.1 coBpeMeHHbIE CpeACTBA U YCTpOMICTBa
MH(OPMALIMOHHBIX TEXHOJOTUH Uit | MHPOPMATH3ALHH;
pelieHus npodeccroHanbHbIX | 309.2 MOpSAAOK WX MPUMEHEHHS M IPOTrpaMMHOE
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V09.2 ucnonp30oBaTh COBPEMEHHOE | NEATEIHHOCTH,
MIPOrpaMMHOE 00ECIICUCHHE,

3ajay; obecrieuenne B npodecCHOHANBEHON

BBICKa3bIBaHUS O cebe M O CBOCH | PHCYHKH B JIFOOOM JOCTYITHOM (opmare;
npodeccHoHAIBHOM NesTeIbHOCTH;
V10.4 kpatko O0OOCHOBBIBATH W
0OBACHUTH cBOHU JeUCTBHS
(Texymue U MIaHupyeMbIe);

¥10.6 noHMMaTe  TEKCTHl Ha
6a3oBble POQeCcCHOHANBHBIE TEMBI;
V10.7  uwurats, MOHUMAaTh  H
HaXOIWUTh HE0OX0ANMBIE
TEXHUYECKNE TaHHBIE U HHCTPYKIUN
B PYKOBOACTBaX B  JIOOOM
JIOCTYITHOM (hopMare;

OK 10. V10.2 ygactBoBaTh B amamorax Ha | 310.5 TpaBwiIa YTCHUS TEKCTOB
3HAKOMBIE o0rmme 7 | mpodeccHOHANEHON HAPaBICHHOCTH;
npodeccruoHaNbHBIE TEMEI; 310.6 TuOel W Ha3HAUCHHE TEXHUYECKOU
¥V10.3 CTPOUTH NpOCThIE | NOKYMEHTALMK, BKJIIOYas  PYKOBOACTBA U

BrimonHenne 00yJarommxcss MPaKTHYSCKUX W/WUIM JTaO0OpaTOpHBIX padoT Mo ydeOHOU
mucturinae  OIIL.05 OOmme cBenmeHus 00 HMHXKEHEPHBIX CETSAX TEPPUTOPUM W 3JaHUN
HaIpaBJICHO Ha:

- 00001IeHre, CUCTeMAaTHU3alMI, YIiyOJeHHe, 3aKperyieHue, pa3BUTHE M JIeTATU3AIHI0
MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI MO0 KOHKPETHBIM TeMaM Y4eOHON JUCIUTIIIMHBL,

- (opmupoBaHHEe YMEHHI MPUMEHSTHh IMOJYYCHHbIE 3HAHMUS Ha TPAKTHUKE, PeaTu3aliuio
€IMHCTBA UHTEJUICKTYAJIbHOU U MTPAKTUUYECKON JEATEIHHOCTH,

- (¢opmupoBaHHME U pa3BUTHE YMEHHUIl: HaOmIOAaTh, CpPaBHUBATh, COIMNOCTABIATH,
AHATU3UPOBATh, JIEAaTh BHIBOJIBI U 0O00OIIEHUSI.

- BBIpaOOTKY MpHU PEIICHUHU MOCTABIEHHBIX 33]a4 NMPO(EeCcCHOHAIBHO 3HAYMMBIX KadecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTh, TBOPUECKasi HHUIIMATHBA.

[TpakTiueckre 3aHATUS MPOBOJATCS MOCIE COOTBETCTBYIOILEH TEMBI, KOTOpasi 0OecrieYnBacT
HaJIM4Ue 3HaHUH, HEOOXOIMMBIX JUISl €€ BBITOTHEHHSI.




2 MEPEYEHb IPAKTUYECKUX 3AHATHA

Pa3genbl/TeMbl

TeMbl NPAKTHYECKUX/JIA00PATOPHBIX
3aHATHH

KognuyecTBo
JacoB

Tpe6oBanust
o1roc
clo
(ymertn)

Tema 2.
WNHuxeHepHsble
CeTH U
obopynoBaHue
TEPPUTOPUIL
MIOCEJICHUH

IIpakTuyeckoe 3anstue Nel .
YcnoBHbIe 0003HAYCHUST MH)KEHEPHBIX CETeH Ha
IJIaHAX U CXeMax

V1

V01.3; V01.4;
V01.5;Y01.11
v02.2; V02.4;
v02.5;
v02.6.Y02.7;
V03.1; V03.2;
Y04.2; V04.8
V05.3; V06.2;
v07.1;
v07.3;

V08.2;
V09.1; V10.6;

Tema 3.
BogocHa0xenue
nu
BOJIOOTBENCHIE
MoCeIeHUMN

IIpakTu4yeckoe 3ansTue Ne2.
OCHOBBI IPOEKTUPOBAHMSI BOJIOTIPOBOAHON CETH.

IIpakTuyeckoe 3ansaTue Ne3.
OCHOBBI POEKTUPOBAHMS KaHATM3AIMOHHON CETH

Vi,
vV01.2.;Y01.3;
V01.4;
V01.11
v02.4;
v02.6.;Y02.7;
V03.1; V03.2;
Y04.5; Y04.8
V05.3; V06.2;
vV07.1;
v07.3;
V08.2;
V09.1; V10.6;

Tema 4.
TemnocHabkeHue
MOCEIEeHUN N
3TaHAN

IIpakTyeckoe 3ansitue Ne4.
PaCCMOTpeHI/Ie MMPUHIUIIHAIIBHBIX CXEM
TEIUIOCHAOKEHHUS

MIOCEJIECHUSL.

Vi
V01.2;¥01.4;
vV01.6;Y01.11
v02.4; V02.5;
v02.6.

V03.1;
vV03.2;¥03.4;
Y04.5; V04.8
V05.3;
v07.1;¥07.3;
v08.2;
v09.2;
v10.4;,¥10.6;
v10.7;

Tema 6.
T"azocHabOxxenne
MOCENEeHUN N
3JTaHUH

IIpakTH4eckoe 3ansaTue NeS.
PaCCMOTpeHI/Ie HpI/IHI_II/IHI/IaHI)HBIX CXEM
ra3’ocHa0OXeHHsT MMOCEJICHUN U 3IaHuI

Vi
V01.2;¥01.4;
V01.6;Y01.11
v02.4; V02.5;
v02.6.

v03.1;
vV03.2;¥03.4;
Y04.5; V04.8
V05.3;




¥07.1;¥07.3;
Y08.2;
¥09.2;
¥10.4;¥10.6;
¥10.7,

NTOI'O
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3SMETOANYECKHUE YKA3AHUSA
Tema 2. Un:keHepHbIe ceTH U 000py/10BaHMe TEPPUTOPHIA MOCeTeHU

HpaRTn'{eCKoe 3ansaTue Nel. YciaoBHBIE 0003HAYEHUA HHKCHEPHDBIX ceTeld HA IUIaHAX
H CXeMax

eab padoThi:
- HAYYUTHCA YUTATh YCPTCIKU U CXCMbI NHKCHCPHBIX ceren

Buvinoanue pavomy, Bot oyoeme:
- YMETh: UATATh YEPTEKU U CXEMbI MHKCHEPHBIX CETEH

Mamepuanvnoe obecneuenue:

I'OCT 21.205- 2016 Cuctema npoeKTHOM TOKYMEHTAIIUU JIsl CTPOUTENHCTBA
YcnoBHBIE 0003HAUEHUS JIEMEHTOB TPYOOIPOBOIHBIX CUCTEM 3/IaHUN M COOPYKEHUH.
JlexmoHnHas TeTpaapb

JrakTrnyeckuii MaTepual

I1K u nporpamma Kommnac — 3D;

3apanue:
Ha OCHOBaHUN HpCIIJIO)KeHHI)IX JOAHHBIX O3HAKOMUTLHCA C yCJIOBHI)IMI/I 0603H3,'—I€HI/IHMI/I
I/IH)KGHepHI)IX ceTeﬁ (BJIGMGHTOB BOI[OHpOBOI[a, KaHaJIu3aluu, OTOIIVICHW S, BEHTHUJIALINU,

ra30CHA0XCHS ) Ha YePTESIKAX, U NOATOTOBUTL U OGOPMUTL CeundMKaLMIO Ha AaHHOE
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Kpamkue meopemudecKkue CcBeOeHUs.!

VYcnoBHbie 0003HAUEHHsSI HA 4YEPTEKAaX WM CXEMax YKa3bIBAIOTCS HE TOJIBKO TMPH
BO3BEJICHUM MHOTOITaXXHBIX 3[aHUH, HO U TPU CTPOUTEIHCTBE HEOONBIIUX JIOMOB. BHe
3aBUCUMOCTH OT THIA CTPOCHHS BCET/a MCIIONB3YIOTCS CTEIUATbHBIC YCIOBHBIE 0003HAYCHUS.
Ux pernamentupyer 'OCT, 1 mpuMeHSIOTCS OHH B JIFOOBIX IMPOrpaMMax, KOTOpPbIE MO3BOJISIOT

CO3aaBaTh YCPTECIKHU MHKCHEPHBIX CUCTEM.

[Ipu mpoeKTUPOBAaHUM CHCTEMBI TOPSIUETO U XOJIOAHOTO BOJOCHA0KEHHS M KaHaTH3aIluU
MIPUHSATO WCIIOJIH30BATh CHeIMaIbHble 0003HaueHus. OHM MOTYT OBbITh pasHbiMu, ogHako [[OCT
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perlaMEHTUPYET BCE CTAaHIAPTHI, IIO3TOMY MEHSTh UX Ha CBOE€ YCMOTpPEHHME Henb3s. B cxeme
JIOJDKHBI ~ COIEPKAThCA  HCKIIOYWATENBHO TE 3HAKW, KOTOPBIE HCIIOJB3YIOTCA BCEMH
CIIELUATTMCTAaMU B JAaHHOM 00JacTH.

Jns o003HaYeHUsT CHCTEMBI BOJOIPOBOJIAa M KAaHAJIW3AIMH MOTYT OBITh HMCIOJIb30BaHBI
CIeIMAlIbHBIE CUMBOJBI M OYKBEHHO-IIM(PPOBBIC IIeMEHTh. Kpome TOro, B ueprexe Bceraa
MPUMEHSIOT JUHUU. VICHONB3yOTCS YCIOBHBIE 3HAKM 0€3 KaKuX-JIMOO JTOMOJIHUTEIBHBIX
o0bsicHeHuil. MckiatoueHueM SBISIIOTCS TOJBKO T€ 3JEMEHTBI, KOTOPbIE PErJIaMEHTUPYIOTCS
OTpacyieBbIMU CTaHAApTaMU. B TaHHOM cilydae peKOMEHIYETCsl YKa3bIBaTh CCHUIKY Ha HUX.

CranmapT ycTaHaBJIMBaeT YCIOBHBIC Tpaduueckue 0003HAYCHUS DJIEMEHTOB BOAOIPOBOIA
B CXEMax M uepTexkax.

1. Pazmepsl 0003HAYCHHI B CXeMaxX U YepTeKax BOJOIMPOBOJIA TPUMEHSIOT B 3aBUCHMOCTH OT
KOMITOHOBKH M HACBIIICHHOCTH CXEMBI HJTH YepTeka 06e3 coOI0IeHusT MacIiTada.

[Tpu HEOOXOMMMOCTH YKa3aHUs pa3MEIIeHUs U rabapruTOB MIEMEHTOB CUCTEM, Pa3Mephl
0003HauYEeHUI PUMEHSIIOT B MacIITabe uepTexa.

2. YcnoBHbIe rpaduyeckre 0003HaYEHUsT BOIOMPOBOIA IOIYCKAETCS COMIPOBOXKIATh
OYKBEHHBIMH, IIUPPOBBIMH UIH OYKBEHHO-IIU(PPOBBIMUA 0003HAYCHHUSIME, YTOTHSFOIIIHMH
TEXHUUYECKYIO XapaKTePUCTUKY 0003HaYaeMOro JIEeMEHTa.

Ykazannble 0003HaUCHUS PA3bICHIIOT HA YEPTEkKaX.

3. YcnoBHbIe rpaduyeckrie 0003HAYCHUS, JOMYCKAETCs, TPH HEOOXOAUMOCTH, JTOTIOIHATh
JIPYTHMH YCIIOBHBIMU T'paUueCKUMU 0003HAYCHUSIMHU.

[TosicHeHus K yKa3aHHBIM 0003HAYCHHSIM IIPUBOATCS HA YEPTEIKaAX.

4, O603HaYCHHS PIIEMEHTOB BOJAONPOBO/Ia PUBEACHBI B IIPUMEDE.

CTOSIKM CHCTEM BOJONPOBOJA W KaHAJIU3AIMK PEKOMEHyeTCsl 0003HaYaTh Mapkon «CT.»,
komomibl — Mapkoit «K». K aromy o0o3HadeHuio mobaBiseTcs 0003HAYCHHWE CHUCTEMBI H
MOPSIIKOBBIM HOMEDP cTosika Wi kojoana. Hanmpumep: Ct. B1-1 — nepBsIid CTOSK X031HCTBEHHO-
nutbeBoro Bojonposoaa; Ct. K1-2 — Bropoii crosik ObiToBOM KaHamuzanuu; KK2-3 — Tperwmii
KOJI0JIe1l JJMBHEBOW KaHanmu3anuu. OIMyCKH U TOAbEMBbI TPYOOIIPOBOJIOB 0003HAYAOTCS 110 X011y
JIBIDKEHUSI JKUJIKOCTA C OOO3HAUYEHHWEM BBICOTHOM OTMETKH MPOIOJKEHUS TPYyOOIpoBoOAa,
Hanpumep: Onyck Bl nHa otwm. 2,34
Beoo BI-1.- D10 03HauaeT, YTO BBOJ OTHOCUTCS K XO3SHCTBEHHO-IUTHEBOMY BojionpoBoay Bl u
MOpsIAKOBBIN HOMep BBoAa Ne 1.

Onemenmul K1- britoBas kananuzanus K1 npennasnadena ajist OTBEJACHUSI CTOUYHBIX BOJI OT

CaHYy3JIOB, BaAHH, KyXOHb, JYIICBLIX, O6I.I.[CCTBCHHBIX Y60pHLIX, MYCOPOKaMep U T.A.
YCNOBHLIE OBO3HANEHWA
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Ilopsinox BINOTHEHNS PA0OTHI:
1. I3yunTte TeOpeTUYECKU MaTepuall , IpeUIoKEeHHoe 3ananue. 1lpounTtare yeprex, cxemy
WH)XCHEPHBIX CETEH
2. OTBETUTH Ha BONPOCHI 110 YTEHUIO YEPTEKE, CXEM.

3. HUcnonp3ys I'OCT 21.205- 2016 Cuctema npoeKTHOM TOKYMEHTAIIUH ISl CTPOUTEIIbCTBA
YcnoBHBIE 0003HAUEHUS JIEMEHTOB TPYOOIIOBOIHBIX CUCTEM 3aHHIA U COOPYKCHHUIA. .
Onpeznenute yCIOBHbIC 0003HAYCHHS U COCTABBTE CIICIU(PUKAIIIIO YEPTEKA WA CXEMBI.

4. Odopmute (pparMeHT 4epTeka WM CXeMy U CrelH(PHUKAINIO K HUM.

®opm npeacTaBiaeHus padoThbl:
Odopmiennas paboTa B yCTAHOBIEHHOM TOPSI/IKE.

Kpurepun onenkn:

Pe3ynbpTaTHBHOCTD BBIMIOJIHEHHS 3aIaHUs OrieHKa HHANBUIYATbHBIX JOCTHKEHHM, Oas
3a7aHue BBINIOJHEHO MOJIHOCTHIO, 0€3 3aMeuaHuii 5
3amaHne BBIMOIHEHO MOJIHOCTHIO, HO HMEIOTCS 4
HECYIIECTBCHHbBIC 3aMEUaHHs
3amaHKe BBIMTOJHEHO, HO HMCIOTCS CYIICCTBEHHBIC 3aMCYaHus, 3
MOBJICKIINE K HEBEPHOMY PEIICHHUIO 3aJaHUs
3amaHne He BHIIIOJIHCHO 2
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Tema 3. BogocHadskenne u BoJI00TBeIeHNE MMOCEeTeHUH

[IpakTrueckoe 3ansitue No2.
OCHOBBI IPOEKTUPOBAHUSI BOJIOITPOBOIHOM CETH

Hean pa6oTbI:
- HayYUTHCS YUTATh YEPTEKU U CXEMbI HH)KEHEPHBIX ceTeil

Buvinonnue pabomy, Bot 6yoeme:
- Ymemv: uumamo uepmedicu u cxemvl UHHCEHEPHLIX cemell

Mamepuanvnoe obecneuenue:

CII30.13330.2016 BHyTpeHHUH BOZOTPOBOA U KaHATU3AIWI 3MaHuH. (AKTyanusupoBanHas penakms CHull
2.04.01-85%)/

JlekumoHnHas TeTpanb
JnaakTHuecKkuil MaTepuan
1K u nporpamma Komnac —3D;

3aganmue:

Ha OCHOBAaHUH HpeI[J'IO)KeHHBIX JTAHHBIX CKOHCTPYI/IpOBaTI) nu BI)IIIepTI/ITB CCTh XOJOOJHOIO
BOJIONIPOBO/IA HA TIaHAX 3[aHUs, pa3MelIeHne 000py10BaHusl. AKCOHOMETPUIECKYIO MTPOEKIINIO
CETH XOJIOJHOTO BOAOIPOBOIA.

Kpamkue meopemu4decKkue c6e0eHs

Tpaccupogka enympenneit cemu

TpaccupoBKYy BHYTpEHHEH CETH HAYMHAIOT OT BOJIOPa300PHBIX NIPUOOPOB: HA IJIaHaX

Ta)KEd W pa3pe3ax 3/4aHus HaME4aloT MecTa MPOKIAIKU TpyO, MOJArOIIMX BOAY K
npudopam (pa3BOAKH), @ TAKKE CTOSKOB.

Pa3Boku nMpokIabIBarOT, KaK MPaBHIIO, OTPHITO 10 CTEHAM TYIIEBBIX, KYXOHb U JIPYTHX
noMerieHuil. PalimoHanbHO pa3MeniaTh UX MO CAHUTAPHO-TEXHUYECKMMU IpUOopaMu Ha
BeicoTe 15—40 cM Haj MOJIOM M TMPH HEOOXOIUMOCTH 3aKPBIBAaTh TUIMHTYCOM M3 K€PaMUYECKOMH
TUTUTKA

CTosiku TpOKJIAABIBAIOT IO BO3MOXHOCTH B MECTAaX PACIOJIOKEHUS HanOOJbIIETO
KOJINYECTBA BOJOPa300pHBIX MNPUOOPOB TaK, YTOOBI MX KOJMYECTBO M JUIMHA Pa3BOAOK K
BOZIOpa300pHBIM TMpuOOpaM OBUTM MUHUMAJIbHBIMU. [Ipu pasmemieHun CTOSAKOB HEOOXOIUMO
YUUTBIBATh IJIAHUPOBKY MOMEIEHHUI Ha BCeX 3TaXKax 37AaHUMN: CTOSIKM HE JOJKHBI IPOXOJIUTH B
cepequHe MOMEIIeHMs], MepeceKaTb HECyllne KOHCTPYKLUUHU 3[aHus, JOJKHBI pacrnojaraTbes
OKOJIO CTEH U MEPETOopOJI0K, KOJIOHH, TOMYCKAIOIINX KPEIIeHue TpyOOIpOBOIOB.

Maructpanu NpOKIaAbIBAIOT TaK, 4YTOObI OOBEIMHUTH BCE CTOSIKM M TPYyOONpOBOL,
nojaromuii Bogy B 3aaHue. Ha ceTsix ¢ HIKHEW pa3BOJAKOM MX pa3MelialoT B HOJNONbSIX,
MOJBAJIaX W TEXHUYECKUX ATa)KaX WM Ha MIEPBOM dTaXKe, B MOAIMOJBHBIX KaHAIAX, IOJT TIOJIOM C
YCTPOMCTBOM ChEMHOTO (h)pH3a, a TAKXKE 10 KOHCTPYKIUAM 3/1aHUH, HAa KOTOPBIX JOMYCKAaeTCs
OTKpBbITas MPOKJIaKa TPyOOIIPOBOJIOB

Jnis cmycka BOJBI MarucTpalu JOJDKHBI HpoKiIazibiBaThes ¢ ykioHom 0,002—0,005 B
CTOPOHY BBOJ[a MJIM BOJIOPA30OPHBIX TOUYEK. B HMKHHX TOYKAX CETH HEOOXOIMMO YCTaHOBHUTH
CIIyCKHBIE YCTpOICTBa (TPOWHUKHU MM MY(PTBHI C TPOOKAMHU I CITyCKa BOJIBI).

Ha ntane TMnoBoro sTaxka BBIOUPAETCS MECTO PACTIONOKEHHS BOJOIPOBOJHOTO CTOSIKA,

OT KOTOPOT'0 MPOU3BOJMUTCS Pa3BOAKa 110 BOAOpa3Oopkam
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C miaHa TUIOBOrO 3Taka Ha IUJIAaH MOJBaja MEPEHOCSTCS BOJOMPOBOAHBIE CTOSKU U
OOBEIMHSAIOTCS. MAarucCTPaIbHOW JMHWUEH TO HaWKpaldyalIemMy pacCTOSHHIO C BBOJOM B
3nanue.(puc.2,3)

Ecnu crosiku pacnomnaraiorcs mo 06e CTOPOHbI OTHOCHUTENBHO IIEHTPAJbHOW OCH 3/1aHus,
MarvucTpaib MPOKJIAABIBAETCS HAJl TOTOJIKOM I1OJBAJIA 10 UEHTPAJIbHOW HECYILLEH CTEHBI 30aHUs.

3a BBOJIOM YCTaHABJIMBAETCS BOJIOMEPHBIN y3€J1, HO HE MO/ )KUJIBIM [IOMEILIEHUEM.

3amopHasi apMaTypa Ha BHYTPEHHEH BOJONPOBOAHOI CETH 00S3aTeNbHO yCTAaHABIUBACTCS B
CJIEIyIOIINUX MECTax:

1.y ocHOBaHUS CTOSIKOB X035IICTBEHHO-TIUTHEBOM HITU MPOU3BOICTBEHHOM
CETH B 3JJaHMAX 3 3Ta)ka 1 OoJiee;

2.Ha OTBETBJICHUAX OT MarucTpajJbHbIX JINHUH BOOOIIPOBOJAA,
3.0TBETBJICHUSAX B KOXKIYIO KBAPTHUPY;

4.0TBETBICHUAX Pa3BOIAIICH CETH IS 00eCTieYeHHsT BO3MOKHOCTH
OTKJTIOYEHUS €€ OTACIbHBIX yYaCTKOB;

5.1moaBoIKax K CIMBHBIM OadKaM;

6.MarucTpasbHON CETH C LEJNbIO BBIICIECHHUS] PEMOHTHBIX Y4aCTKOB, HO TIPU
OJTHOBPEMEHHOM OTKJIFOUEHHH He 0oJiee 5 MOKapHbIX CTOSIKOB.

MaructpanpHble TpyOONpPOBOABI B IMOJBAJIE MPOKJIAABIBAIOT, KaK MPaBUJIO, 1O/ MOTOJIKOM C
paccTOSIHUEM B CBETY OT CTPOUTENIbHBIX KOHCTPYKIMH u Mexay Ttpydoamu 0,10-0,15 M. BeicoTHOE
pacnonoxeHue TpyOoIpoBO0B Pa3InYHOr0 Ha3HAUEHMs, KaK IIPAaBUIIO, 10JDKHO COOTBETCTBOBATh
TeMIiepaType TpaHCIIOPTUPYEeMOH )KUIKOCTH («ropstune» Tpyoonposoasl T1, T3 pacnonararores
BBILIE, «X0noaHbIe» Bl, B2, T4 - Hmke). TpyOonpoBoibl KpEenATCs K CTEHAM HIIM YKJIaJbIBAlOTCS Ha
CIeLlMaJIbHBIE MOJIKA BIOIb NMPOX0A0B. KBapTHpHBIE Pa3sBOAKU IIPHU OTKPBITOH MPOKIAAKE CIEAyeT
pa3MellaTh Ha/l TI0JIOM BBbIIIE KaHAIN3AHOHHBIX TPYO.
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Puc. 3. N i
HC. 3 UHH THNOBOO ITaMa

Ilocmpoenue akconomempuueckoil cxemovl HympEeHHel CUCHEMbL 6000NPOBOOA.

Ha ocHOBe nIpoBEACHHON TPACCUPOBKHU CTPOUTCS aKCOHOMETPHUYECKAsA CXEMa, Ha KOTOPOU
HaME4YaroT MeCTa YCTaHOBKU apMaTyphbl
HayepTaHMe aKCOHOMETPUYECKOW CXeMbl HeObXOAMMO [ANA MPOBeAEHWUA TMAPaBANYECKOro pacyeTa
BOAOMNPOBOAHOW CETU 3AaHUA.

AKCOHOMETpHYECKAss CXE€Ma BOJONPOBOJA SBJIAECTCA IO CYIIECTBY pAacdyeTHOM CXEMOWH,
IIOATOMY CTPOMTCSI C yKa3aHHEM BCEX 3JIEMEHTOB CETH - BBOAA C BOJOMEPHBIM Y3JIOM, CTOSKOB,
apMaTypbl, IOJUBOYHBIX KPAHOB, YCTPOMCTB MOBBIIIEHUS HANIOPa, HOJBOJOK K IPUOOpaM U IIp.

Ha cxeme HeoOXoauMoO MOKa3aTh OTMETKHU: MOBEPXHOCTH 3€MJIM, I10J1a IOABAla U 3TaXkeH,
ocell BceX TOPU30HTANIBHBIX YYacTKOB TPyOONpPOBOIOB, BOJAOMEPHOIO y3ia (OCH BOAOCUETYHKA), a
TaKXe OTMETKY AMKTYIOILEro BoJopa3dopHoro npudopa. Takxke Ha cxeme HEOOXOIUMO TOKa3bIBATh
B1- mecta mnepeceueHus TpyOONpOBOAOB C KalWUTAJIbHBIMH CTEHAMM 3JaHUS U JAHAMETPHI
XapaKTEPHBIX YYAaCTKOB CETH.

AKCOHOMETPUYECKYIO CXEMY BHYTPEHHETO BOJOMPOBOJIA BBIMOJHAIOT BO (POHTAIBHOMN
W30METpUU C JieBoM cucrteMor oceil. [lo Bcem TpeM ocsiM pa3Mepbl OTKIAIbIBAIOT 0Oe€3
HCKa)KEHHUS.

[Ipn BbIYEpUMBAaHUM AKCOHOMETPUYECKOM CXeMbl HEOOXOJUMO YEeTKO II0Ka3aTb BCE
TPYOOIIPOBOIBI, ApMATYPy, MIPUOOPHI YCIOBHBIMU 0003HAUCHUSIMHU.

Cxema. TakuM 00pa3oM : CTOSIKM- BEpPTUKAJIbHO, BCE JMHUU TpyO, HIylIME Ha IJIaHaX
TOPU30HTAILHO, Ha CXEME OCTAIOTCS TOPU3OHTAIBHBIMH — TpPYObI, MPOXOJAIINE B IUIaHE
NEPIEHIUKYISAPHO «Ha CeOs» UM «OT ceOs» BBIYEPUMBAIOTCS HA CXeMe OOBIYHO MOJ yriioM 45
K TOPU30HTY.

Paccrosane Ha cxeMe OTKIAIbIBAIOTCA 10 BepTHKale — B MacmTabe 1:100, 1o
TOPU30HTAIM — HE B MacmTabe, Tak Kak Mpu COOTIOCHUHM TOPU30HTAIBHOTO MaciiTada 4acTto
CTOAKH U pr6I)I HaAKJIaAbIBAOTCA APYT HA APyra U CXeMa TEPSACT HArJIIAHOCTD.

[Ipy ogHOTHIHON TUIAHMPOBKE CAHUTAPHBIX Y3JIOB, MHUTAEMbIX CTOSKOM Ha BCEX JTaxax,
BO3MOXXHO OTIPaHUYMTHCA BBIUEPUMBAHHEM BCEX Pa3BOJALIMX TPyOONpPOBOAOB, MPUOOPOB U
apMaTyphbl Ha nocieaHeM 3Taxe. Ha ocTallbHBIX 3Ta)xax Ha CXeME MOKa3bIBAIOT TOJIBKO MECTa U
HaIpaBJIeHUs TPYyOOTIPOBOJIOB OT CTOSIKOB
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[Tpumep aKCOHOMETPUUYECKOW CXEeMbl PAacYeTHOTO HAMpABJICHUS BHYTPEHHETO BOIOMPOBOJA
npuBeieH Ha pucyHke 4. Ha aroii cxeme y camoro ynaneHHoro crosika CT.1 Ha BepXHEM 3Taxke
NpeAyCMOTPEHBI CIIENyIOIUe NpUOOphl: MOWKa KyXOHHas Ha oOfHO otaeneHue (M), BaHHA
oObikHOBeHHAs (B), ymbiBanbHuK (Y) M HU3KO pacIofioKeHHBIM cMbIBHOW Oauvok (CO) yHutaza. B
KauyecTBE JAMKTYIOLIETO BOAOPA30OPHOI0 YCTPOMCTBA 37€Ch MPUHAT KOMOMHUPOBAHHBIN CMECHTENh
JUTSI BAHHBI M YMbIBaJIbHUKA. Takoi BBIOOp CBSI3aH C TEM, YTO CMECUTENb UMEET CaMOe
BBICOKOE PAacCITOJIO’KEHUE B CHCTEME M Y €T0 KpaHa caMblii OOJIBIIOI CBOOOIHBII
HATIOp Cpey KPaHOB IPYTuX MpuOopoB, a uMeHHO: Hf = 3 M.
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Puc. 4. ARCOHOMCTPHYCCKAR CXEMA XOKIHOTO BOAONPOBOAA

IMopsiiok BHINOJTHEHUST PA0OTHI:

1.O3HaKOMHTHCS C TEOPETUIECKUMU TTOTOKEHUSMH.

2. IlonyunTs y npenogaBatess 3aJaHue JUisl IPOEKTUPOBAHUS.

3. CoriacHo Moxy4eHHOMY 33/IaHHI0 CITPOCKTUPOBATH CXEMY BHYTPEHHETO BOJIOMIPOBOIA
3nanus. [Ipu mpoekTupoBaHnuu 0OpaTUTh BHUMaHKE Ha PACIONIOKEHUE Ha TEHIUIaHe TOPOJICKOTO
BOJIOITPOBO/IA.

4. ITocTpoUTh aKCOHOMETPUUYECKYIO CXEMY CETH.

®opMm npeacTaBIeHUus padoThi:

OdopmienHas paboTa B yCTaHOBJICHHOM HOPSIKE.

Kpurepun onenkn:

Pe3yJ’ILTaTI/IBHOCTI: BBITIOJTHCHUA 3aJaHU S OIICHKa HWHAWBUAYAJIbHBIX ﬂOCTI/I)KCHI/Iﬁ, Gamt
3a)1aHHe BBIITOJIHCHO ITOJIHOCTBIO, 0e3 3aMevaHuit 5
3a)1aHHe BBITNTOJIHCHO ITOJIHOCTBIO, HO UMCIOTCA 4

16




HCCYHICCTBCHHBIC 3aMCYaHUA

3aﬂaHI/Ie BBITIOJTHEHO, HO UMCHOTCS CYILICCTBCHHBIC 3aMcYaHusd,
TMOBJICKIINEC K HCBEPHOMY PCHICHUIO 3aJaHUL

3a)1aH1/1e HC BBIIIOJITHCHO
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IIpakTnueckoe 3ansaTne Ne3.
OCHOBBI IPOEKTUPOBAHMS KAHAJIM3AIMOHHOM ceTH

Ieab padoThi:
- HAYYUTBHCA YUTATh YCPTCIKU U CXCMbI NHKCHCPHBIX ceTen

Buvinoanue paoomy, Bot oyoeme:
- Ymems: uumamos uepmedicu u cxemul undceHepHvIx cemei

Mamepuanwvhoe obecneuenue:

CII 30.13330.2016 BuyTpeHHuil BononpoBoA U KaHanu3anus 31aHui.(AxryanusupoBanHas pegakus CHull
2.04.01-85%)/

JlexunonHas tetpaap
JrnakTuyeckui Matepual
I1K u nmporpamma Komnac —rpaduk;

3ananue:

Ha OCHOBAaHUH HpeI[J'IO)KeHHI)IX JAHHBIX CKOHCTPYI/IpOBaTB 1 HAHCECTHU Ha IUJIaHBbI 3JaHUA
OTBOJHBIX TPYOOIPOBOOB BHYTPEHHEH CETH BOJOOTBEICHUS, pa3MelIeHHe 000py10BaHusl.
AKCOHOMETPHYECKYIO IPOEKIINIO CETH BOJOOTBEACHUSI.

Kpamkue meopemu4decKkue cBeO0eHUs

Tpaccupoexa cemeii HympenHell KAaHATU3AUUU

Ha pemenne cxembl ceTeil BHYTpEHHEM KaHaJIM3alUM BIUSET PACHOJIOXKEHHE CaHUTapHO
TEXHUYECKUX MPUOOPOB Ha 3TaxkaX 3JaHUI U KOHCTPYKTHUBHBIE OCOOCHHOCTH 3/1aHUH.

Cucrema BOJIOOTBEJICHHS KUIIBIX 3[aHUH COCTOUT U3 CIEAYIONMIUX SJIE€MEHTOB:

MPUEMHHUKOB CTOYHBIX BOJ] (CAaHUTAPHBIX TPUOOPOB), THUAPO3aTBOPOB, OTBOJAHBIX TPYOOIIPOBOIOB,
KaHaJM3aI[MOHHBIX  CTOSIKOB,  BBITSDKHBIX  TPYOOIIPOBOAOB,  TOPU30OHTAIBHBIX  COOPHBIX
TpYOOIIPOBOOB U BBIITYCKOB.

[Ipn mpoexkTHpoBaHMH HEOOXOIUMO CTPEMHUTBHCS K TOMY, YTOOBI CETH KpaTyalIIUM IyTEM
OTBOJWJIM CTOKHM 3a Mpenesbl 3JaHus U UMENIM MUHUMAaJIbHOE KOJIMYECTBO MOBOPOTOB, TaK Kak
HAJIe)KHOCTh Pa0OThl KaHAM3AIMOHHBIX CETEeH 3aKIII0YaeTcsl B X HE 3aCOPSIEMOCTH U yCTOWYHMBOIA,
0e3 cpbIBa rUAPABINYECKUX 3aTBOPOB MPOIYCKHOM CIIOCOOHOCTH.

PykoBoICTBYSICH apXUTEKTYpPHO-IUIAHUPOBOYHBIMU PEILIEHUSIMU JIOTMUECKUMHU TMPOEKTHBIMU
MaTepuaiaMH, Ha TMOJTAXHBIE TUIAHBI HAHOCAT MECTa PACIIONIOKEHHS CTOSKOB: BOJHM3U TPYIIITBI
CaHUTAPHBIX MPUOOPOB, OJIMKE K MPUOOPY C HAUOOIBIIMM PACXOIOM M KOHIIEHTPAITUEH 3arpsi3HeHUI
CTOSIKOB.

JnameTp KaHATM3alMOHHOTO CTOSKA MPUHUMAIOT B 3aBUCUMOCTH OT BEIUYMHBI PAaCYETHOTO
pacxo/a CTOYHOMU KHIKOCTH, HAaNOOJIBIIIETO JHAMETPa MO3TAKHOTO OTBOJIA
TpyOONIPOBO/A U yTiIa €ro MPUCOSAUHEHHS

Ha nmanax »artaxedl © mnojBana HaHOCAT KAaHAJW3aLUMOHHBIE CTOSIKK M OTBOJHBIC
TpyOONPOBOABI, CTOSKM HYMEPYIOT M YKa3bIBalOT JHAMETpP, YKJIOH W JJIMHY Ha BCEX Y4YacTKax
TpyOoIpoBoaoB.( pu.2,3)

Kananu3anmoHHbIe CTOSIKM Ha BCEX CXEMax M IUIaHaX 0003Ha4aroTcsi OYKBEHHO -LU(PPOBBIMU
nagexcamu: Ct K1-1, Ct K1-2...

Ot npubopoB K CTOSKaM MPOKJIAIBIBAIOT OTBOJHBIE TPYOBI BJIOJb CTEH HAJ[ TIOJIOM HJIU U TIO
MOTOJIKOM HIKE PACIONIOKEHHOTO dTaxka (ITOCIIEAHEE 3aMpeniaeTcsi B KWIBIX 3AaHuAX). OTBOIHbBIE
TPYOBI IPOKJIAIBIBAIOT C OJHUM YKJIOHOM B CTOPOHY CTOSKa M MPHUCOEAMHSAIOT K HEMY C TTOMOIIBIO
TPOWHUKOB WJIN KPECTOBHH.

Ha nnanax mopaBaiia MoKa3bIBalOT BCE KaHAJIM3ALMOHHBIE CTOSKH, TOPU3OHTANIbHBIE COOpHBIE
TpYyOOIPOBOABI U BHIITYCKU B HAPYKHYIO CETh.
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['opuzoHTanbHEIE COOpHBIE TPYOONPOBOABI MOHTHPYIOTCS B IOJBaj€ IOJA IOTOJKOM Ha
paccrosiuu 0,5 M ¢ KperuieHHeM Ha Mo/IBecKaX, KpOHIITeHHAaX WIIM HaJl MOJIOM Ha KECTKUX ONopax.
VKIIOH T0JIKEeH OBbITh B CTOPOHY BBIITyCKa.

VKIJIOHBI OTBOAHBIX U TOPU30HTAIBHBIX TPYOOIIPOBOAOB MPUHUMAIOTCS B 3aBUCUMOCTH OT
muametpa: npu d=100 mm 1 = 0.02, mpu d=50 MM i= 0,03. MOHTa)KHBIX IIaXTax, KaOWHAX, OJIOKAX
OJIMDKe K YIIIy CTEH U NIepEeropooK

Ha ceTsix BHyTpeHHeH KaHAIM3aluU HEOOXO0AUMO MPEyCMaTPUBATh PEBU3UU U
NPOYUCTKH, KOTOPbIE YCTAaHABINBAIOTCS:

1 - Ha crosIKax MpH OTCYTCTBHM HAa HHUX OTCTYIIOB - B HIDKHEM M BEPXHEM JTa)Xkax NMPH HATUYUU
OTCTYIOB, a TAK)KE Ha BBIIIEPACIIONOKEHHBIX HAJl OTCTYIIaMH 3TaXaXx;

2. B )KHJIBIX 37IaHHSIX BBICOTOM 5 dTa)kel U OoJiee He peke 4yeM uepe3 3 dTaxa;

3.B Hayaje YYacTKOB (IO ABMKEHHIO CTOKOB) OTBOAHBIX TPyO MpH YHKCIE MPUCOSAUMHEHHBIX
npubopoB 3 u Oosee, Mo KOTOPBIMH HET YCTPONCTB JIJIsl IPOUUCTKU;

4.Ha TOBOpPOTaX CETH TpPU U3MEHEHUHM HAIPaBJICHUS JBW)KEHHS CTOKOB €CJIM Y4YacTKH
TpYOOIIPOBOAOB HE MOTYT OBITH MPOYUIICHBI Yepe3 APYTHe YUACTKH.

KananuzanmoHnHble ceTy MPOKIaAbIBAIOT OTKPBHITO UM CKPBITO. OTKPBITYIO MPOKIIAJKY
NPUMEHSIOT B IOJ[BaJIaX, TEXHUYECKHUX 3TAXKaX U MOATONbBAX, IeXaxX MPEeIIpUITHH, T0ACOOHBIX
MOMEIICHUSX C KpeIUIeHHEeM TPYO K CTPOUTENbHBIM KOHCTPYKIIUSAM 3aHUH.

Hocmpoenue axcouomempuuecxoﬁ cxemol enympenneﬁ cucmemol 60000mMeEeOeHUsL.

AKCOHOMETPUUYECKHE CXEMbl CeTell BHYTPEHHEH KaHaJIM3alM¥ BBIIOJIHSIOTCS AHAJIOTUYHO
CXeéMaM BOJONPOBOAHBIX CETEH M BKIIOYAIOT BCE JJIEMEHTBI CETEl OT MecTa IPUCOEAUHEHHS
BBIITYCKaK CMOTPOBOMY KOJIOALY 1O BEPXHETO Cpe3a BEHTUIALIMOHHON 4acTU CTOAKOB. OTIMYUEM OT
CXeMbI BOJIONIPOBOJOB SABJISIETCSI HEOOXOAMMOCTb NPOPUCOBKU BCeX (DaCOHHBIX COEAMHMTENIBHBIX
4acTei, IpU 3TOM pacTpyObl OKA3bIBAIOT 3aCEUKAMH.

B macmrabe 1:100 BbIYepUMBAIOT aKCOHOMETPHUECKYIO aKCOHOMETPUUECKYIO CXEMY OJIHOTO
U3 KaHAJIM3AlMOHHBIX BBIIYCKOB U BCEX IPUCOEIUHIEMBIX K HEMY CTOSKOB M OTBOIHBIX
TpyOONPOBOAOB OT CaHUTAPHBIX NpuOOpoB.Ha kaxom TpyOomnpoBosie yKas3bIBalOT JUAMETp, YKIOH
U JUIMHY. (puc.2)

G, UV nt

J800°

EmKi-2

@100

Puc.2. Cxema BuyTpeHHEH Kanaausaimy
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Ilopsinox BINOTHEHNS PAOOTHI:

1.O3HaKOMHTBCS C TEOPETUUECKUMU MOTOKEHUSIMH.

2. Mcnonp30BaTh B KaU4ECTBE UCXOIHBIX IAHHBIX PE3YiIbTaThl Ja00OpATOPHOH PabOTHI2.
3. [TocTpouTh aKCOHOMETPUUYECKYIO CXEMY BOJIOOTBOJISIICH CETH.

4. ObopMHTH ¥ 3AIUTHTH OTYET.

®opm npeacTaBjaeHus padoThbl:
Odopmiennas paboTa B yCTAaHOBICHHOM TOPSIJIKE.

Kpurepum ouenku:

Pe3ynbTaTHBHOCTD BBITIOJTHCHHUS 3aaHUS O1eHKA WHAUBUAYAIBHBIX TOCTHKCHUH, 02t
3aaHre BBIITOIHEHO MMOJHOCTRIO, 0€3 3aMeYaHuii 5
3amaHne BBHIIOIHEHO MOTHOCTHIO, HO IMEIOTCS 4
HECYIIECTBCHHbBIC 3aMeUaHHs
3aj1aHue BBIMOJIHEHO, HO UMEIOTCS CYIIECTBEHHbBIC 3aMEYaHMs, 3
IOBJICKIIIME K HEBEPHOMY PELICHUIO 3aJaHUs
3ajjaHKe He BBIIOJHEHO 2

Tema 4. TemocHadkeHue MoceJeHUN U 31aHUNA

IpakTHyeckoe 3ansaTHe N4,
PaccMmoTpenue NPUHIMITHAIBHBIX CXEM TEIUTOCHAOKEHUS moceieHust. ( OTOIICHHE 3aHus)

Hean pa6oTbI:
- HAYYHUTHCS YATATh YSPTEIKU M CXEMbI HHKCHEPHBIX CETeH

Bvinoanue paoomy, Bot oyoeme:
Ymems: uumamos uepmedicu u cxemvl UHIHCEHEPHBIX cemeli

Mamepuanwvhoe obecneuenue:

CII 60.13330.2016 OtoruieHue, BEHTHISALNS U KOHAUIIMOHUPOBAHUE
Bo3ayxa.(AkryanusupoBannas penakuus CHull 41-01-2003).
JlexunonHas Tetpanap

JnnakTrueckui Marepual

IIK u nporpamma Kommnac

3ananue:
Ha ocHOBaHuU NpeaoKEeHHbIX JAHHBIX CKOHCTPYUPOBATh U HAHECTH HAa IJIAHBI 3/1aHUS
HarpeBaTelbHbIE TPUOOpPHI M CTOSKU. HarpeBarenbHble MPHOOPHI pa3MENIAOTCS B MecTax

HauOOJBIINX TEIUIONOTEPh, NOJ OKHaMHu. [IpoaHanmu3upylTe CcXeMy CHCTEMbl OTOIUIEHMS U
00BSACHUTE YCTPONCTBO U MPUHILIUIIBI paOOTHI CUCTEMBI OTOIUIEHHUSI ( TIO CIEAYIOIIUM KPUTEPHSIM:
TEIUIOHOCUTENIO: TI0 HUPKYJISIUH: 110 MOJOKEHUIO TPyO: 0 MECTy IMPOKJIAAKU MarucTpaibHbBIX

TpyO.)

Kpamkue meopemu4decKkue ceeoeHUs.

BbInoJHUTH 3a]aHUeE € YYeTOM cJleyIollero npumepa.
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[To 3amanuio 2X-3TaKHOE >KMUJIOE 37aHHE OOOpPYJOBAHO OJHOTPYOHOH BEpTHUKAIBHOMN
CHCTEMOM BOJSIHOTO OTOIUICHHSI C HIDKHEW pas3BoJKOM (mogaromiasi M oOpaTHash MarucTpain
pacmoIoXKeHbl HUXKE HarpeBaTenbHBIX MpuOopoB) ¢ [1-o0pasHbiMu cTosskamu. HarpeBarenbHbIe
puOOPBI — YyryHHBIE paauatopsl M-140. PaccTosiHue mexay npodkamu paguaropa — 500 mm.

TemoHocUTENh — ropsiyas BoJa — MOCTYMAeT B 3/IaHUE IO JABJICHHEM IO IMOJAOIICH
TpyOe BBOJA OT HApY:KHOHM ceTH TeruiouKaluu. Y3ell BBOJA HAXOIUTCS B MOJBajie 3JaHUS U
COCTOMT W3 JBYX TpyO — JUIsi ToJa4¥l M IS OTBOJAA TEIUIOHOCHUTEIS, paclpeeuTeIbHON
rpeOCHKH, T/Ieé YCTAHABIMBAIOTCS KOHTPOJBHO-U3MEPHUTENbHBIE MPUOOPHI AJI OMNpe/esieHus
napaMeTPOB TETIOHOCHTEISL.

[Tonaromuit 1 0OpaTHBIN TPYyOONIPOBOIBI MPOKIAIBIBAIOTCS HA KPOHIITEHHAX BAOJIb CTEH
nonBana Ha otMeTkax - 0.900 monatomuit u - 0.700 obpatHbIii TpyOOonpoBOABI. M3 y311a BBOJA
TEIUIOHOCUTENh IO MAarucTpajbHBIM MOJAIOUIUM TPYOONPOBOJAM IOABOIUTCS K CTOSKaM,
KOTOPBIC TETUIOHOCHUTEIh PACTIPECIISIOT 110 3TaXKaM K OTOMUTEIBHBIM IPHOOPAM — pagraTopam.

TemoHocuTenb HarpeBaeT mHpubop, TemIo OT Hmpubopa MOCTyMaeT B MOMEILIECHHUE, a
OXJIAXKJEHHAs BOJAa IO CTOSIKAaM COOMpaeTcs B OOpaTHBI MarucTpalbHBIA TPYOONPOBO/,
BHayajle¢ MOCTYMNaeT B y3€J BBOJA, i€ M3MEPSIOTCS €€ MapaMeTphbl, a 3aTeM 4depe3 COOpPHYIO
OTBOJISIIIYIO TPYOY BBIBOJUTCS U3 3JIaHUS B TEILIOCETb.

s HopManbHOM pabOThl BOISHONW CHUCTEMBI OTOIUICHHS HEOOXOAWMO OTBECTH BO3MIYX,
KOTOPBIA TIOMAJacT B CHUCTEMY IIPH €€ 3aloJlHCHHMH W BO BpeMs pabotel. [lims 3Toro
MarucTpalibHblil TpyOompoBoa mpokiaasiBatoT ¢ ykioHoMm 0,003 B cTOpoHy y3ia BBOJa, U
BO3/yX yIAISICTCS Yepe3 BEPXHUM HAarpeBaTeIbHBIA TPHOOP MOCPEACTBOM BEHTHIISI MaeBCKOTO.
TpexxonoBbie KpaHbl YCTaHABIMBAIOTCS MEpPE] BCEMU HarpeBaTeIbHBIMU MPUOOpAMU U CITyXKaT
JUTSL PETYJTUPOBKH TIPOXOIa TETUIOHOCUTEISI TI0 HarpeBaTelibHOMY Npuoopy. Pamuatopsr ciienyer
pa3MerniaTth B MecTaX HauOOJBIINX TEIIONOTEPh, B HAIIIEM Cllydyae paJluaTophbl YCTAHOBJICHBI MOJT

OKHOM.
CucreMbl BceX BHUAOB BHYTPEHHHUX YCTPOWCTB 3JaHMI, B TOM YHCJIE€ U OTOIUICHHUS,
COCTOSIT M3 Marucrpajeil — TOpPU30HTAJIBHBIX TPYOONPOBOAOB, CTOSKOB — BEPTHUKAJIbHBIX

TpyOONPOBOJIOB U MOABOJOK K ITpUOOpam.

B cucremax oromieHuss NPUMEHSIOT OOBIKHOBEHHBIE CTAJIbHBIE BOAOra30NpPOBOJIHBIE
tpy6sl (TOCT 3262-75).

O6o3HaueHus: TPyOONPOBOJOB COCTOAT U3 YCIOBHOTO Tpaduieckoro 0003HAUYCHUS
TpyOomnpoBoJa U OYKBEHHO-LM(POBOro 0003HAUEHUS, XapaKTEPU3YIOILEro TPAaHCIIOPTUPYEMYIO
cpeny. CTOSKM cHCTEMBbI OTOIUIEHUS 0003Ha4yaloT Mapkod «CT» U HUMEIT MOPAIKOBYIO
HyMEpaluIo 10 4acoBO# crpenke oT y3iua Beoaa: Ct 1, Ct 2 u t.4.

[Tpu KOHCTPYHMPOBAHUU CUCTEMBI OTOIJICHUS COCTABJISIOTCS IJIaHbl U aKCOHOMETPHUUYECKHE
IIPOEKIINH.

[Tnanel cucTeM U300pakarOT B BUAE pa3pe3a TOPU3OHTAIBHON TIOCKOCTBIO, MMPOXOISAIIEH
[OJ TEepPEeKPhITUEM WM MOKpbITHEM 3Taxa, Hampumep, "Ilman na otm. 0.000", "Ilnman 2-9

Taxen".

Ha ngane THNOBOro 3Taxka [0JKHBI ObITh: Ha nuane mnoaBaja [M0LKHBI ObITh:

(puc.1) (puc.2)

1) crpouTenbHblE KOHCTPYKLIUH; 1) cTpouTenbHblE KOHCTPYKLIUH;

2) KOOpAMHALMOHHBIE OCH 3[aHUS U PACCTOSHUS MEXIY | 2) KOOPIAUHALMOHHBIE OCH 3JaHHS U PACCTOSHUS

HUMH; MEX]y HAMHU;

3) CTOAKH ¢ yKazaHHUEM HX HOMEPOB U TUAMETPOB; 3) MarucTpaabHbIe TPyOOIIPOBOIBI C YKa3aHHEM
JUaMeTpa KakI0ro yJacTKa,

4) npuBs3KH CTOSIKOB K KOOPJIMHALIMOHHBIM OCSIM; 4) ykJI0H TpyOOIIPOBOJIOB K Y371y BBOJA;
5) CTOSIKM € YKa3aHHEM UX HOMEPOB U IMaMETPOB;
6) 3aMOPHO-PETYIUPYIONIYIO apMaTypy;
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Pucynok 2. [lnan moiBana CHCTEMbI OTOIUICHUS
Cxembl CHCTEM TpPYOOIPOBOJOB BBINOJHSIIOT BO (PPOHTAIBHOW HM30METPUU  C

KO3 PHUIIMEHTOM UCKAXKEHUS BIOJIb OCEH, YCIOBHO MPUHSTHIM PaBHBIM €IUHUIIC, YTO MTO3BOJISIET
HETOCPEJCTBEHHO HCIONIb30BaTh TOT MacIiTad, B KAKOM BBIMOJHSACTCS IUIAH CHCTEMBI.
Pacmionoxenune oceli mpuBECHO HA PHCYHKE 3.
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Pucynoxk 3. Pacnionoxxenue oceit Bo (pOHTATBLHON H30METPUN

Ha cxemax »1eMEHTBI CHCTEM IOKA3bIBAIOT YCIOBHBIMHU Ipa)MUeCKUMH 00O3HAUYCHHSIMU.
[Ipu GONBIION MPOTSHIKEHHOCTH WJIM CIIOKHOM PAcHOJIOKEHUH JOITYCKaeTCsi N300paxkaTh UX C
pa3pplBOM B BHJE UITPUXOBOM JMHUM. Mecrta pa3pelBOB TpyOOIpPOBOJOB 0003HAYAIOT
CTpPOYHBIMU OyKBaMH pYycCKOTo ajdaBuTa . B Takom ciydyae MpOCTaBIisieTCs JCHCTBUTEIbHAS
JUTMHA TPYOONPOBOJIOB MEXNy (ACOHHBIMU YacTsIMH (HApUMEp, MEXAY yriaMH IOBOPOTa
TpyOONPOBO/Ia, WIIH YTIIOM ITOBOPOTA M TPOHHHKOM)

Ha cxemax cuctem OTOIUIEHUS YKa3bIBAIOT:

1) TpyOOIIpOBOIBI YKa3aHUEM JHAMETpPa KaXIOTO y4acTKa,

2) pa3Mepbl FTOPU30HTAIBHBIX YYaCTKOB TPYOOIIPOBOIOB NPH HAJTMYUH Pa3pbIBOB;

3) OTMETKH ypOBHS OCEH TOJAIOIIEro 1 00paTHOTO TPYOOIPOBOIOB;

4) yKIJIOHBI TPYOOIIPOBOJIOB; 5) 3aOPHO-PETYIUPYIOILYIO apMaTypy;

6) CTOSIKM CHCTEM OTOIUIEHUS C YKa3aHHEM UX HOMEpPA U AUAMETPa;

7) HarpeBaTelIbHbIC TPUOOPHI.

[Tpumep odopmieHus pparmMeHTa cxeMbl CUCTEMBbl OTOIICHUS ITPUBEJICH HA PUCYHKE 4.

T1-72

-0,800
¥ r2 0,003 >
" I
-0,900 o275l 4 ' @32l

PucyHok 4. ®parmeHT cxembl cucTembl oTonneHma T1, T2
Iopsaok BbINoOJIHeHUs PA0OTHI:

1.O3HaKOMHTHCS C TEOPETHUECKUMU MOTOKEHUSMH. .
3. [TocTpouTh aKCOHOMETPUYECKYIO CXEMY CUCTEMBI OTOILIIEHUS OJJTHOUM BETBHU.
4. Opopmuts paboty B

®opM npeacTaBjieHns padoThI:
Odopminennas paboTa B yCTaHOBICHHOM IOPSIJIKE.

Kpurtepun ouenku:
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O1eHka
WHIUBUIYaIbH
Pe3ynbTaTHBHOCTD BBHITIOTHEHHS 3a1aHHUS BIX
TOCTHKCHHUM,

Oamn

3aaHre BBIITOJIHEHO MTOJHOCTHIO, 0€3 3aMeYaHnuii

3a,Z[aHI/IC BBITIOJTHEHO, HO UMEIOTCA CYIIECTBEHHBIE 3aMEYaHNs, ITIOBJIICKIINE K HEBEPHOMY
PEUICHUIO 3a1aHUs

5
3agaHue BBIMOIHEHO MOJHOCTHIO, HO UMEIOTCS HECYIIECTBEHHBIE 3aMEUaHMs 4
3
2

3amaHne He BBITOJIHEHO

Tema 6. I'azocHa0keHue moceJIeHUM M 31aHANA

IIpakTuyeckoe 3ansitue NeS.
PaccmoTpenne NpUHIMNHAJBHBIX CXEM Fa30CHA0KeHUs MOCeJeHUl U 31aHuil

Hean pa6oThI:
- HayYUTHCS YUTATh YEPTEKU U CXEMbI HH)KEHEPHBIX ceTeit

Buvinonnue pabomy, Bot 6yoeme:
Ymems: uumams uepmedicu u cxemvl UHIHCEHEPHBIX cemeli

Mamepuanvnoe obecneuenue:

CII 62.13330.2011* INazopacupenenurenbHble CUCTEMBI. (akTyanusupoBanHas pegakuus CHull
42-01-2002).

JlexunonHas TeTpanp

JnaakTHuecKuili MaTepuan

IIK u nporpamma Kommnac

3ananue:
Ha ocHOBaHMY NIpeII0KEHHBIX JAaHHBIX OOBSICHUTH MPUHIIUII POCKTUPOBAHUS CHUCTEMBI
ra3oCHa0XeHUS 3/IaHUS U POYUTATh MPEIJIOKEHHBIN YEPTEK.

Kpamxue meopemuueckue ceedenus

BONBIIMHCTBO ~ MHOTOATaXXHBIX  JKWIBIX  37aHMid B Poccuiickonn ~ ®Dexpeparuu
ra3u(UIMpPOBaHbI, TO €CTh HAa KYXHSIX UX KBAPTHP HAXOMAATCA Ta30Bble MIUTHL. OT ropoackoin
ra3opacnpeieIuTeNIbHOM CEeTU ra3 B JKWIbIE 3JaHUS MOCTYNAET MO Ta3onmpoBOAaM, KOTOPBIE
COCTOSIT W3 MOABOJANIMX K 3AaHUAM « TONY0O€ TOIIMBO » AO0OHEHTCKUX OTBETBICHUHA U
BHYTPHJIOMOBBIX TPYOOIIPOBOJIHBIX CHUCTEM. 3aa4ya MOCIeIHUX — TPAHCIIOPTUPOBKA ra3a BHYTPHU
3MaHUA M €ro pachpeieNeHHe MeXAy OTIAeNbHBIMU moTpeOuTensmu. B 3maHusx ras
TPAHCTIOPTUPYETCSI TOJIBKO MO/ HU3KUM JIaBIICHUEM.

BBoga razonpoBoAoB B JKUJIBIC 3/IaHUSI TIPOU3BOJIUTCS YEPE3 CIEIUaTbHBIC IOMEIIEHHUS, B KOTOPHIE
CIEIUATTUCTHI UMEIOT JOCTYI. B TexX cimydasx, Koraa B )KUJIbIE 3JaHuUs Ta3 M01aeTCs
MOCPEJICTBOM MPOKJIAAKHU TPYO MO CTEHaM, TO TOT/Ia, KOT[a KyXHHU HaXOJSTCS CO CTOPOHBI IBOPA,
BBO/I UX JIy4Ille TPOU3BOAUTH HEMOCPEJCTBEHHO B KAKI0€ TIOMEIIEHHE.

B cucremy ra3ocHaOxeHHS BXOISAT CIEAYIONIME DIEMEHTBI: Ta30MpOBOJ, BBO/I,
pacipenenuTeIbHbIN ra30IPOBO/I, CTOSKH, MTO3TAKHBIE IMOJBOIKH, 3alIOpHAst apMaTypa, ra30BbIe
pUOOPBHI.

[Tpu BBIOOpE CXEMBI TA30CHAOKEHHS HICXOIUM U3 CIEAYIOMNUX COOOPaKCHHI:

- MPOKJIaJIKa Ta30MPOBOA IOJDKHA TPOU3BOIUTHCS OTKPHITO U3 CTaTbHBIX TPYO Ha CBapke,
C pa3beMHBIMHU, PE3bOOBHIMU M (hJIAHIIEBHIMU COCAMHEHUSMHU B MECTaX YCTAHOBKH 3allOpPHOMN
apMaTypbl ra30BbIX TPHOOPOB, PErYISATOPOB JABICHHS U CYETUUKOB;
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- 3aOpHYI0 apMaTypy cJelyeT YCTaHaBIMBAaTh Ha BOJAE, B OTBETBICHUH K CTOSKaM,
ra30BbIMM ITPUOOpaMH, a TAKXKE B IPOJYBOUHBIX TPYOOIIPOBOIAX 3/IaHUM IIATH U O0iee dTaxew;

- pacmpenenuTeNbHBId Ta30MpOBOJ KPEMSAT K CTeHAaM 3JaHUH C IOMOIIbI0 XOMYTOB,
KPOHIITEHHOB-KPIOYbEB, HA PACCTOSHUM OOECHEYMBAIOUIMX MOHTaX, PEMOHT U OCMOTpP
TpyOomnpoBoa. Ha BBojie BOMM3H pacmpeaeIuTEIbHOTO TPyOOIPOBOAa YCTAHABIUBAIOT TIIABHYIO
OTKJIIOYAIOIIYIO 3alOPHYI0 apMaTypy (3aiBHXkKa, MPOOKOBBIH KpaH). OT INIaBHOI'O 3allOPHOTO
KJIalaHa MPOKJIABIBAIOT PACTIPEACIUTENbHBIN TPYOOIIPOBO M OT HETO JIENAI0T BBOJIBI B KAXKIYIO
CEKIHIO;

- Ta30I1POBO/IbI BHYTPH MOMEIIEHUI COCTOST U3 BBOJIOB, CTOSIKOB M KBaPTUPHBIX Pa3BOJOK.
Crosiku IpeAcTaBISIIOT COO0H BEPTUKAIBHO PACIIONOKEHHBIN Ia30IpoBOJ, NMPOXOIAIINN Yepe3
Bce 9Taku. OT HETO UIYT OTBETBIICHUS B PACIIOIOKEHHBIE PSZIOM KBAPTUPHI;

- NIpU IPOXOKIEHUU Yepe3 MEePEeKPhITHE I'a30IPOBOJbI MPOKIIAABIBAIOT B METAUNIMYECKUX
dyTiasipax ¢ KOJbLEBBIM 3a30poM 5-10 MM, M C BO3BBIICHHEM HaJ| ypoBHEM moia Ha 30 Mwm.
3a30p Mexay TpyOoi U QyTIspoM 3a7enbIBat0T IPOCMOJIEHHOM MakKiei, pe3MHOBBIMU BTYJIKAMU
WIN APYTHUMH 3JIACTHYHBIMU MaTepUaIaMu;

- BCE ra30MpOBO/Ibl BHYTPHU 3[JaHUS OKPAIIMBAIOT BOJJOCTOMKON MACIsIHOW KPacKoM;

- CTOSIKA TIPOXOJST B OCHOBHOM B KYXHSX, KOPHUIOPAX, JISCTHUYHBIX KJIETKAX U JAPYTHX
HEKMJIBIX TOMEIICHUSX.

[Tpoxiaaky ra3ornpoBo/ia B )KUJIBIX JOMaX OCYIIECTBIISIOT MO HEKUIIBIM ITOMEIICHUSIM.

Kareropuuecku 3amperaercs MpOKJIabIBaTh I'a30IPOBOJbI B CAaHTEXHMUYECKHX Y3J1aX U
BaHHBIX KOMHAaTax. Bce ropu3oHTaNbHbIE MTPOKIIAIKK Ta30IIPOBOJIOB BHIMOIHSAIOTCS HAa BEICOTE HE
MeHee 2,2 MeTpa ¢ MOMOIIbIO KPOHIITEHHOB, XOMYTOB M KpIOYbeB. ['a301poBO/IbI HE TOJIKHbI
nepeceKkarh JBEpHbIC M OKOHHBIE TPOEMBI.

OTxITroyaroye KpaHbl CTaBAT Mepe]] KaXbIM I'a30BbIM IPUOOPOM, UX CIIEAYeT pa3MelaTh
Ha paccTostHAU He MeHee 0,5 M OT OTKPBIBAIOIIUXCSI OKOHHBIX ITPOEMOB.

["a3onpoBoabl MpPOKIaAbIBalOT 0e3 yKiIoHA. s MpokIaaKu BBOJOB U Ta30BbIX ceTel
BHYTPH 3/aHUS IPUMEHSIOT CTajlbHbIE OeciioBHble TpyOonpoBoas! no 'OCT 8751-87 u 11017-
80.

TpyOBl COEOMHSIOT CBapKOH TMpH TIIATEIFHOM KOHTpOJE KadecTBa. Pe3pOoBbie U
(iiaHIEeBbIE COETUHEHUS JOMYCTHUMbI TOJIbKO B MECTaX YCTAaHOBKM OTKJIFOYAOLIMX YCTPOMNCTB,
apMaTypsl B TpHOOpOB. ['a30BBIE CUETUMKH YCTAHABIHMBAIOT B CYXHX M TEIUIBIX ITOMEIICHHUIX
JOCTYIHBIX Ul CHATUS mokazanuil. Ilpu nuamerpe Tpy® Gosee 50 MM B KauecTBe 3arlopHOM
apMaTypbl IPUMEHSIOT 33JIBH)KKH, @ B OCTAJIBHBIX CIIydasx MPOOKOBBIN KpaH.

Cxema BHyYTpeHHeill ceTH ra3onpoBoja

Bce cxeMbl BHYTPEHHUX JKUIIBIX 3aHUN ONPEIEIAI0TCA T€M, KaK UIMEHHO PACIIOIararoTcs
npuOOpbl B TMOMEIICHUAX KYXHHM M CAaHUTApHO-TEXHUYECKHX Yy3iaxX. UTo KacaeTcss ra3oBBIX
CTOSIKOB, TO MX MOJKHO IPOKJIAAbIBATh B KYXHSX, HO HEIb3S B JKUIBIX, BAHHBIX KOMHATax U
CaHy3JIax.
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Puc. 1. CeTb razomnpoBojia Ha IJIaHE KUJIOTO JOMa
AKCOHOMETpPHYECKAasi CXeMa ra3onpoBojaa

Bce ycnmoBHBIe Tpaduyeckue 0003HAUEHUS, C TIOMOIIBIO KOTOPHIX Ha IUIaHAX,
AKCOHOMETPMUYECKHUX  CXeMaxX M  paspe3ax  yKas3bIBAIOTCS  Pa3UYHbIC  AJIEMEHTHI
ra3opacrpe/ieIuTeIbHBIX CUCTeM (CTOSKH, 3alopHas apMarypa, IOJBOJKAa K CTOSKaM U
npudopaM) BBIMOTHAIOTCS AHAJIOTMYHO TEM, YTO TPUMEHSIOTCS MJisi TOCTPOEHHUS CeTel
XOJIOJJHOTO BOJIOCHA0)KEHUS. 3HAYCHUS TAKUX BEIIMYHMH, KaK YKJIOHBI, TUAMETPBI TPYO, JUTHHBEI
YUYaCTKOB, 0053aTEIbHO MPOCTABIIIOTCS HA CXeMax M uepTekax. Kpome Toro, mpou3BOIUTCS
NPUBS3KA K CTPOMTEIBHBIM KOHCTPYKIMSIM. UepTe:Ku, OTHOCAIIMECS K BHYTPECHHHM CETSIM
ra3ocHaOXeHHsI, UMEIOT OyKBeHHOe o0o3HaueHue « ['C », KOTOpoe MOJJICKUT BKIIOYCHUIO B
KOMIUJICKT JOKYMCHTAILIUU 110 BOI[OCHa6)KeHI/IIO 1 KaHaJIn3aluu XUJIbIX CTpOGHHfI.
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Puc.2 Akconomempuueckas cxema cemu 2a3onpogooa

Iopsiaok BbINOJIHEHUs Pa0OTHI:

1.0O3HaKOMHTBCS C TEOPETHUECKUMH MOJIOKESHUSAMU. .

3. OOBSICHUTD TIPUHIIUAI TOCTPOCHUS CXMBI Ta30CHA0KCHUS 3/1aHUS.
4.0TBETUTH HA BOIIPOCHI:

1. B kakux mMecTax >KUJIOTr0 3/1aHus JeNIal0T BBObI ra30MpoBoa?
2. Kaxkosa rimyOuHa 3a10KEHUS Ta30IPOBOAHBIX TPYO?

3. B kakoli yacTu 3aHUS POJIOKEH MaruCTPalIbHbIN ra30npoBo?
4. Kakas apmarypa yCTaHaBJIMBAETCS HA ra30IIPOBOAHOMN ceTH?

5. Odopmuts padoty B

®opm npeacraBiaeHus padoThbl:
OdopmienHas paboTa B yCTaHOBJICHHOM HOPSJIKE.

Kpurepun onenkmu:

OrneHka
WHIWBUIYAIbH
Pe3ynbTaTHBHOCTE BBITOTHEHUS 3aJaHUS BIX
JIOCTIDKEHUH,

Oamn

3aziaHue BBITIOJHEHO TOJIHOCTHIO, 0€3 3aMeuaHuii

3amaHue BBITOITHEHO, HO UMEIOTCS CYIICCTBEHHBIE 3aMEYaHUs, TOBIIEKIINE K HEBEPHOMY
PEIICHNIO 3aJaHNs

5
3agaHue BBITOJHEHO IOJIHOCTHIO, HO MMEIOTCS] HECYIIIECTBEHHBIE 3aMEeYaHHs 4
3
2

3amanne He BBHITOJIHEHO
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