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AKT COI'VTACOBAHUA

Ha METOANIECCKUE PEKOMECHAAIIUHA 110 BBINMMOJHEHHI0 NIPAKTUYECCKUX pa60T

no IIM 02 Dkcniyatanus cereid M COOpPYKeHU BOJOCHAOKeHHUS U BOJ0OTBeIeHH S
MJIK 02.01 Oxcnuryaranusi 000py/10BaHUSI U ABTOMATH3AaIUsI CUCTEM BOIOCHAOKeHUs U

BOJOOTBCIACHUA
Paznen 1 KOHTpOJIb TEXHOJOI'NIECCKHUX PEKUMOB, CUCTEM U IJIEMEHTOB COOPy)KeHI/Iﬁ
BOJIOCHaﬁ)ReHI/Iﬂ H BOJ0OTBECIACHUSA
Tema 1.1 MoHTax n HaJJaJKa CHCTEM Bonocnaﬁmemm H BOJ0OTBECIACHUSA

paspabotannbie npernoaasarenem 111K BogocHabxeHue u BOJOOTBEACHHE
Epmosoii U.U., 1J151 CTYI€HTOB ClIeMAJIBHOCTH

08.02.04 BogocHad:xenune U BOA00TBeleHUE (0a30Basi MOAr0TOBKA)
I'BIIOY «lOxkHO0-Y paibCKuiil rocy1apcTBeHHbI TEXHUYECKHI KOJLIEIN0)

MGTOHI/ILICCKI/IC pCKOMeHHaHI/II/I I10 BBIITOJIHCHHIO HpaKTI/ILIeCKI/IX pa60T Hpe)]Ha3Ha‘-I€HBI
uIsi  00ywaronmuxcsi 0a30BOM TOJITOTOBKH  CIIEIIUATLHOCTH 08.02.04 BonocuaOxenne u

BOAOOTBCACHUCE.

JlaHHBIE METOIMYECKHE PEKOMEHIAIIMU COOTBETCTBYET COBPEMEHHBIM TpPEOOBAHUSIM K
YPOBHIO MOJATOTOBKHU CTYJIEHTa CpeIHEro MmpodeccHoHaIbHOTO YY4eOHOro 3aBeCHUs B OBJIAJCHUU

poeCCHOHATBHBIMHA KOMIIETEHITUSMU 110 CHEIMaIbHOCTH BotocHaOkeHHe M BOJIOOTBEICHHE.

Metoanueckue peKOMEHJAIMU COAEpKaT MOSICHUTEIbHYIO 3alHUCKy, U3 [ MPaKTHYECKUX

paboT ISt IPAKTUIECKOM pabOTHI CTYACHTOB.

MCTOI[I/ILIGCKI/IG PCKOMCHAAIWH II0 BbIIIOJHCHUIO IIPAKTHUYCCKUX pa60T npeaiaracrcs
HCIIOJIB30BaTh IJid IIPOBEACHUA IMPAKTUYCCKUX 3aHATHH CO CTYACHTaMH, a TaK X€ A

CaMOCTOATCIIbHOI'O U3YUCHUA CTYACHTAMHU HpaKTI/I‘IeCKOﬁ qaCTu JUCHMIIIINHBI.

Mertoandeckue pPEKOMEHIAIMM MOTYT HCIOJIB30BaTh CTYACHTHI OOYYaroluecs 110
cnermansHocT  08.02.04 BogocHabxenue u BojgooTBeneHue (6aszoBas moarotoBka) HOYpI'TK

OYHOM U 3204HON (HOPMBI OOYUEHHUSI.
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‘ O? «ApxutekTypHas  Macrepckas
./~ A.A. Mapkuiretep



IHosicHUTEABLHAA 3AIIMCKA

Mertonuueckne peKoOMEHIAUH 10 BBIMOJHEHUIO MpakTUYecKux padot no 1IM
02 Dkcmnyatanusi ceTeid U COOPYKeHHMM BojocHaOxkeHus u BogooTBeaeHus. MJIK
02.01 DxkcmnyaTtanys 0O0OpYJAOBaHUS W aBTOMATHU3AIMs CUCTEM BOJOCHAOXKEHHUS U
BogooTBeneHuss Pasznen 2 KoHTpoiib TEXHONOTMYECKUX PEKHMOB, CHUCTEM U
AJIEMEHTOB COOPYKEHUU BOJOCHAOXKEHUS W BOAOOTBEACHUS, TeMa 2.2 MOHTax u
HajaJgka CHUCTEM BOJOCHA0XEHHUS ¢  BOJIOOTBEJCHUS TNpPEJAHA3HAUYCHBI JUIsS
obOyuaromuxcs no crnenuanbHocTH 08.02.04 BogocHabxkeHne U BOJIOOTBEICHUE.

[IpakTuyeckue 3aHATUSA ABISIOTCS BaXHbIM anemeHToMm [IM 02. B mpouecce
BBITIOJIHCHUST MPAKTUYECKUX pabOT 00ydYaroIIuecs CUCTEMATU3UPYIOT U 3aKPETUISIIOT
MOJIYydEHHBIE  TEOPETUYECKHE  3HAHUS, Pa3BUBAIOT  HWHTEUICKTyaJdbHbIE U
npodeccuoHaabHble yMEHHs, (QOPMHUPYIOT JJIEMEHTHl KOMIETCHIIUNA OyIyImx
CHEIUATHICTOB.

[Iporpammoii  mpenyCMOTPEHO BBITIOJIHEHHE [  MPaKTUYECKUX  pador,
HaIIpaBJICHHBIX HA (JOPMHUPOBaAHUE 271EMEHMOE C/1EOYIOUUX KOMNEMEeHY UL

OK 1.Bbibupats criocoOsl pemienus 3aaad npodeccuoHaIbHOM nesTeIbHOCTH,
IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM..

OK 2. OcymecTBiarh NOWCK, aHAIW3 W HMHTEPIPETANUIO0 HHPOPMAIINH,
HEO0OXOIUMOM JJIsSI BHITIOJIHEHMS 3a7]a4 MPOPECCUOHAIBHOM S TEIIbHOCTH.

OK 3. IlnanupoBaTh W peaiM30BBIBATH COOCTBEHHOE MpPO(EeCcCHOHATBLHOE H
JTUYHOCTHOE Pa3BUTHE

OK 4. PaboTtath B KOJUICKTUBE U KOMaHe, 3PHEKTUBHO B3aMMOJICHCTBOBATD C
KOJUIETaMU, PYKOBOJICTBOM, KJIMEHTaM

OK 7. CopelicTBOBaTh COXpPaHEHUIO OKpYy>Karomien cpenbl,
pecypcocbepexenuto, 3p(PEKTUBHO AEHUCTBOBATH B YPE3BBIYAMHBIX CUTYAIINAX;

OK 09. Hcnonb3oBath HHPOPMAITMOHHBIE TEXHOJOTUU B MPOdEeCcCHOHATHLHOM
NEeSATETbHOCTH.

OK 10. TIlonp3oBaTbcs  mpoecCHOHATBHOM  JOKyYMEHTAIlMed  Ha

rocygapCTBECHHOM XM MHOCTPAHHOM A3BIKC.



[IK2.1 DOkcrmyaTupoBaTh CETH U COOPY)KEHHUS BOJOCHAOXKEHHS U
BOJOOTBEICHUS.

I[IK 2.2 OueHuBaTh TEXHHYECKOE COCTOSHHE CHUCTEM U COOPYKEHUM
BOJIOCHA0XEHUS U BOJOOTBEACHHUS.

I[IK 2.3  KoHTpoiaupoBaTh COONIOJICHHE TEXHOJIOTMUYECKUX PEKUMOB
MPUPOAOOXPAHHBIX ~ OOBEKTOB, COpPOCOB  CTOYHBIX  BOJ,  COOJIOACHHE
HKOJIOTHYECKUX CTAHJIapTOB U HOPMATHUBOB.

[IK 2.4 IlnanupoBarh obecrnieueHue padOT B YCIOBUSAX HECTAHJAPTHBIX
CUTYalUN.

yMeTh:

- oOecreuyuBaTh 0Oe30TkazHyr0 U  3(PdekTuBHyr0 paboTy  CHUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

- BHEJIPATH TMEPEIOBbIE TEXHOJOTUU TPH CTPOUTENBCTBE, JKCILTyaTallMd U
PEKOHCTPYKIIMHM CUCTEM BOJIOCHA0KEHMSI U BOJJOOTBEICHUS

-ONpeNeNniaTh W aHAJIW3UPOBaTh  OCHOBHBIE  TEXHUKO-IKOHOMUYECKHE
HoKa3aTesn

3HATh:

- HKCIUTyaTHpPOBaTh COOPYXEHHUSI U 00OpYyIOBaHUE CUCTEM BOJOCHAOXKEHUS U
BOJIOOTBEICHUS

- crmocoObl  TOBBIIEHUS A(PGEKTUBHOCTH PabOTHl  JIEMEHTOB CHCTEM
BOJIOCHA0KEHUS 1 BOJOOTBECHMUSI, SHEProcOeperaonme TeXHOIOTuH

- METOAMKY OIPEAEIICHNS OCHOBHBIX TEXHUKO-3KOHOMHUYECKUX MTOKa3aTesen

- TpeOOBaHUS OXpaHbl TPYJa, TEXHUKH OE30MaCHOCTH W TNPOTHUBOIOKAPHOU

0€30MacCHOCTH



[Tepeuenb nabopaTopHBIX pabOT

[IM 02 Dkcrutyaraius ceTeil 1 COOpY>KeHUH BOJOCHA0KEHUS U BOJIOOTBEICHUS

MJIK 02.01 Okcmmyaranust 000pyAOBaHMS M aBTOMATH3aLUsI CUCTEM
BOJIOCHA0XEHUS U BOJIOOTBEACHUS

Paznen 1. KoHTpOsIb TEXHOJOTUYECKUX PEKUMOB, CUCTEM M DJIEMEHTOB COOPYKEHUMN
BOJIOCHA0KEHUS U BOJOOTBEICHUSI
crenuaibHOCTh 08.02.04 BomocHadx)eHUE M BOTOOTBEICHUE

Ne mpakTHUECKOi Koz-Bo
5 HanmenoBanue dopmar
paboThI 4ACOB
MoHTax U HajaJKa CUCTEM BOJOCHAOKEHUS U BOJIOOTBEICHUS
[Ipaktnueckass | M3roToBJIEHME MOHTAXXKHOI'O ICKH3a y3J1a Al 9
pa6ota Nel BOJIONIOATOTOBKH JIJISI CMECUTES
ITpaktnueckas | KpernneHnue caHuTapHoil apmMaTypsl K Al 5
pabota Ne2 KOHCTPYKIIMSIM TIPU TTIOMOIIH TF00EIsS
[Ipaktuueckas | Kpemienue TpyOonpoBoAOB K Ad 5
pabora Ne3 CTPOUTEIBHBIM KOHCTPYKLHIM
[Ipaktnueckas | Onpenenenue IIOCJIEI0BATEIILHOCTH Ad 4
pabota Ned MOHTa’ka XOJIOJTHOT'O BOJAOCHA0XKEHUS
[Ipaktrdeckas | MoHTax TpyOOIpOBO/Iia B MOI3EMHOM Ad 5
pabota Ne5 YaCTHU 3JaHUA
[Tpaktnueckas | OnpeneneHue Nocaeq0BaTeIbHOCTH Ad 4
paGota Ne6 paboT IMpU MOHTAXE PAKOBUHBI U €€
IIPUCOCIMHEHUE K KaHAJIU3aluH
[IpakTrueckass | YcTaHOBKA U MPUCOECAUHEHHUE BaHHBI K Ad 4
pa60Ta No7 CHCTEME KaHaIu3aluu
20
Bcero:
4acoB




TpeOoBanus K 0(popMIICHHIO OTHETA
Kaxknas oruetHas paboTa JOKHA COAEPXKAT:

Homep 1 Ha3BaHuE MPAKTUYECKON pabOThI
enb paboTsl
CxeMmbl, rpaduKH, pacyeTbl C pe3yibTaTaMu

OTBeThI HA KOHTPOJIBHBIC BOITPOCHI

o~ WD oE

BriBog 1o pabote

Kaxxnas otuetHast paboTa A0KHA OBITh aKKypaTHO OQoOpMJIEHA U BJIOKEHA B
nanky c¢ ¢ainamu. OTYET MOMKHO BBIMOJHSTH B PYKOIMMCHOM BapUaHTE WU C
npumenenrem [IK. IlepBoiii ¢aiin B mamnke JOJMKEH COIepKaThb TUTYJIbHBIM JIUCT
yCTaHOBJIEHHOTO oOpa3ua (mpuioxkenue A). Kaxnas oruetHas pabota
MOJIMKCHIBAETCS MPErnoiaBaTesieM Mmociie e€ 3aluThl U XpaHUTCS B TANIKE Yy CTYJIeHTa
710 KOHIIa TEKyIlero cemecrtpa. B KoHIle cemecTpa CTyIeHT 00s13aH cllaTh MaIKy CO
BCEMH, IIOJIMCAaHHBIMU IpernojaBaTesieM, paboTaMud U TMOJY4YUTh 3a4eT [0
INpaKTUYECKUM padoTaM 3a ceMecTp. 3aueT MO MPaKTUUYEeCKUM padoTaMm 3a ceMecTp

CTAaBUTCA IIpU HAJIMYHNHU B ITAIIKC BCCX OTUCTHBIX pa60T, IMPOBCACHHLIX B I'PVIIIIC.



Kpurepuu oueHnBaHusI NPAKTHYECKHUX padoT

Ommemka «5» cmasumucs, eciu

Pabora BBIMOIHEHA B IOJHOM O0O0BEME C COOJIOJECHHEM HEOOXOIUMOMN
nocieaoBaTebHOCTU.  CTyneHThl  paOOTalOT  MOJHOCTBIO  CaMOCTOSTENIBHO:
MoAOUPAIOT HEOOXOAMMBIC JUISl BBIOJTHEHHUS TMpejiaraéMbiX pabOT HCTOYHUKU
3HaHUM, TOKA3bIBAIOT HEOOXOAUMBIE JUIsI TPOBEACHUS PaOOThl TEOPETUUECKUE
3HAaHMS, TPAKTUYCCKUE YMCHHUS W HaBbIKH. Pabora odopmisercs akKypaTHO, B
HanboJiee ONTUMATBLHON M1Jis PUKcAIuu pe3yabTaToB hopMme.

Ommemka «4» cmasumuca, eciu

PaGora BbIMONIHEHA CTyJEHTaMH B IIOJHOM OOBEME€ U CaMOCTOSTEIBHO.
JlomyckaroTcsi OTKIIOHEHUSI OT HEOOXOAMMOM TOCJIeIOBATEIbHOCTH BBHITIOJIHEHUS, HE
BJIUSIIONINE HA NMPABWIHLHOCTh KOHEUHO pe3yiibTaTta. CTYJEHT UCTIOIb3YEeT, YKa3aHHbIC
yYHUTEJIeM MCTOYHUKHM 3HaHMi. PaboTa mokas3piBaeT 3HAHHE YYaIUMCS OCHOBHOI'O
TEOPETHYECKOTO0 MaTepuaja | OBJIQJICHWE YMEHHMSIMHU, HEOOXOAUMBIMU IS
CaMOCTOSITEILHO BBITIOJHEHUS PaboT. MoryT ObITh HETOYHOCTH U HEOPEKHOCTH B
oOopMIICHHH Pe3yJIbTaTOB PabOT.

Ommemka «3» cmasumuvcs, eciu

Pabora BemmonHseTcs ©W  odopmiIsSeTCS  CTyJACHTAaMH TIPH  MTOMOIIH
IIPETNoIaBaTesl WM XOPOIIO MOATOTOBIICHHBIC M YK€ BBIMIOJHUBIINE HA «OTIAYHO
JTaHHYI0 paboTy cTyaeHTH. Ha BbIoIHEHNE pabOThI 3aTpauyuBaeTCsl MHOTO BPEMCHH.
CTyneHT TMIOKa3bIBaeT 3HAHUS TEOPETUUYSCKOrO Marepuajga, HO HCIBITHIBACT
3aTpyJHEHHE TIPH CaMOCTOSATEIbHOW paboTe C HWCTOYHUKAMH 3HAHUW WIIH
npubopamu.

Ommemka «2» cmagumuvca, eciu

Pe3ynbTaThl, MOMyYeHHBIC CTYJICHTaMH, HE TO3BOJISIOT CACNATh MPABUIBHBIX
BBIBOJIOB U IOJHOCTBIO PACXOIATCS C MOCTaBICHHOM Ienbro. Iloka3piBaeTcs 1mioxoe
3HAHUE TCOPETHYECKOTO Marepuaja M OTCYTCTBHE HEOOXOJMMBIX YMCHHIA.
PykoBOJICTBO ¥ IOMOIIb CO CTOPOHBI CTYJEHT OKa3bIBaeTCI HEA(P(HEKTUBHBI B CBS3HU C

IUIOXOM MOJATOTOBKOM CTYJICHT.



IIpakTHyeckoe 3ansaTue Ne 1
«M3roToBneHNe MOHTAXHOTO ICKU3a y3J1a BOAOMOATOTOBKH JISI CMECUTEISD)
[enb pabotsl: 1) YroyOuTh TEOpETUUECKHUE 3HAHUS O TEXHOJIOTUU U OpPTaHU3alUU
MOHTa)KHBIX padoT;
2) IlpnoOpecTr HaBBIKK COCTABICHHS SCKU30B MOHTAKHBIX y3JIOB.
B pe3ynbraTe BBITONHEHUS! pa0OTHI CTYACHT JJOJIKCH:
3Hamo: 1) OcCHOBBI OpraHU3aIMK BBITIOJTHEHUS MOHTKHBIX paboT;

2) OCHOBBI COCTaBJICHHUS ICKM30B MOHTaXHBIX y3JIOB.
ymems: 1) CoctaBiaTh 3CKN3bl MOHTAKHBIX y3J10B.

OBUIUE ITOJIOXKEHUMA

B mporiecce BeiTioTHEHUS 3a/1aHHON pa0OThl YCTAHOBWIIH, YTO TIEPE] 3aMepaMu
HEOOXOIUMO UMETh B HAJIMYUU WHCTPYMEHT (OTBEC, YpaBHOMED, YHUBEPCAJIbHbBIE
m1abJI0HbI, METAJUNIMYECKUd METp, IBETHbIE KapaHjaimu). M3mepeHus HauuHAIu C
pPa3METKH MOHTa)KHBIX MOJIOKEHUN TPHUOOPOB.

XO/[ PABOTDI:

1) [IpoBepUTH CTPOUTEIIBHYIO TOTOBHOCTh OOBEKTA.

2) N3yunTh 4epTeKu MPOCKTHOM OpraHu3aluu.

3) IlpoBepuTh HANTMUKE HEOOXOAMMOTO HHCTPYMEHTA.

4) Pa3zmeTKy ycTaHOBKH ITprOOPOB TipoBouTh corntacho CHulla.
5) OdopmuTs oTyeT.

TEOPETUYECKAA YACTbD.

VY3en BOJOMOABOJIKH BXOAUT B KOMIUIEKT TEXHHYECKOTO OOOpYIOBaHUSA U
oOecrieunBaeT PUIBTPAIIMIO, KOHTPOJIh U yU€T MUTHEBOW BOABI. Y3€J BOJOMOIBOIKU
JOJKEH MPUCOEIUHATHCS K BOJONMPOBOAHOW CETH C aaBieHue Boabl oT 0,6 10 6
KI/CM. KaueCTBO BOJbl MPHU MOCTYIJEHUH B CHUCTEMY JIOJDKHO COOTBETCTBOBATh
TpeOOBaHUAM JIEUCTBYIONIMX CAHUTAPHBIX HOPM M TpaBUI JJIS MUTHEBOW BOJIBI,
YTBEPKAECHHBIX B YCTAHOBJICHHOM MOPSIKE.



Puc.2.1. Bogopa3bopHas apmarypa:
a, 0 — HacTOJIbHAS, B — HACTEHHAs, T — BCTPOCHHAs, JT — 3aCTCHHAS;
1- kopmyc, 2 — MOJBOJIKA XOJIOJJHOH BOJIBI, 3 — MOJIBOAKA TOpsYEit BOJIBI

Puc.2.2. BeHTuibHbBIE TOJOBKH C BpAIATEILHO-TIOCTYATEIbHBIM ()
¥ BO3BPATHO MOCTYNATEIFHBIM IBIKEHUEM (0):
1 — MaxoBHYOK, 2 — raiika, 3 — HabuBKa, 4 — IMUH/IENb, 5S-KOPIYC,
6- knamnaH, 7 — IPOKIaaKa, 8 — MIOBOPOTHAS YacCTh MINMUHACT, 9-KOIbLIO

KOHTPOJIBHBIE BOITPOCHI:

1) B geM 3axirrogaeTcsi TEXHOJIOTHS MOHTaKHBIX paboT?
2) Kto pa3pabaTsiBaeT IpOeKT IPOU3BOACTBA pabOT?
3) Kakast poJib IpUHAICKUT 3aTOTOBUTEIILHOMY TIPOU3BOICTBY TIPU BBITIOJTHCHHUH

MOHTaXHBIX paboT?



IIpakTHyeckoe 3anaTue Ne 2
«Kpemienne caHuTapHOM apMaTypbl K KOHCTPYKITUSAM TIPU TIOMOIITH TFOOEIISI»
enp pabotsl: 1) YroyOuTh TEOpETHUECKUE 3HAHUS O TEXHOJIOTUU KPETUICHUS
CaAaHTEXHHYECKOU apMaTyphbl K OCTOHHBIM KOHCTPYKIIHSIM;
2) YpounuTh NMPaKTHUECKUE HABBIKK KPETUICHHS apMaTypPhl K
CTPOUTEIIBHBIM KOHCTPYKITHSIM.
B pe3ynbTaTe BBITTONHEHUS 3aJaHHON paOOTHI CTYJEHT JOJIKCH:
3HAMb: 1) OCHOBBI HUCTIONB30BaHUSI MPOOOITHUKA;
2) OceByto Harpy3Ky, JIEHUCTBYIOUIYIO Ha 3aKpPEIJICHHYIO JE€Tallb.
ymemu: 1) CocTaBisiTh TEXHOJIOTUYECCKYIO KAPTY 10 KPEIUICHUIO

CaHHTapHOﬁ apMaTypbl K KOHCTPYKIUAM ITIpU ITOMOIIN )11066]'[51.

OBIIUE ITOJIOKEHUA

B npouecce BhINMOTHEHNS NPAKTUYECKOTO 3aHIATUSL YCTAHOBUIIU, YTO Pa3MEPhI
T100eIIs 3aBUCST OT OCEBOM HArPY3KH 3aKPETUIEHHON apMaTypbl K CTPOUTEIbHBIM
KOHCTPYKIIMSIM, T.€. ICPEBIHHON, KUPITUMIHOU U OCTOHHOM.

XOJ PABOTHI:
1) Y CTaHOBUTH TOUYHBIN BEC YCTAHABIMBAEMOM apMaTyphl.
2) Y CcTaHOBUTH MaTepHal CTPOUTEIBHON KOHCTPYKIIMHU, K KOTOPOM KPEIUTHCS
apMmarypa.
3) CocTaBlITh TEXHOJOTMUECKYIO KapTy MO KPEIUJIEHUIO CAHUTAPHOU apMaTyphl K

KOHCTPYKITUSM TIPH TOMOIITH JTF00EIIS.
4) OdopmuTh OTUET.

TEOPETUYECKUI MATEPUAJL

Texnonocuueckas kapma — NOKYMEHT, KOTOPBIN COJIEPKHUT B ce0e MOTHBIN
MIPOIIECC TEX WIIM MHBIX OTICPaITUi.

Kpennenue ynumasza na orbens

Ilepen ycraHOBKOW yHHWTa3a HACTOSTEIBHO PEKOMEHIyeTCS pa3o0paTbes ¢

KPCILUICHUCM. Ecan pasMCIICHUC 00aTOB CTaporo KpCiuiCHu:A COBIIagacT ¢ HOBBIM, TO
10



yCTaHaBIMBaTh HOBBIM YHUTa3 MOKHO Ha mpexHeM Mecte. He momkHBI OBITH
CJIMILIKOM OOJIbIIME OTBEPCTHUS IS Ar00eseld, KOTOphIE B CBOKO OYEPENb HE JOJIKHBI
MIPOBAJIMBATBCS, HO B 0O0SA3aTENIbHO Cllydae HE JOJDKHBI OBITh MEHBIIE HYXHOIO
pa3Mepa, HEHYXHO Mr00enb 3a0uBaTh HACWIBbHO. EcCAM TpecHYT KpersieHus WIH
MOBpENATCS APYrMM 00pa3oM, TO 3TO CHHU3UT YCTOMYMBOCTh YHHTa3za. llpu
NepeMENICHUH YHUTa3a HEOOXOAMMO HalWTH camMoe MOJXOJSIIee pa3MEIIeHUE €ro B
MOMEIICHHUH, a TAKXKE CTOUT MMOMHUTh, YTO TOPpUpOBaHHAs TPyOa MPUCOEAUHUTHCS K
pacTpyOy KaHanmu3auuu JojkHa Oe3 mpenstcTBui. Ilpu momouu rodpsl, ecinu 310
HY’)KHO, MO>XHO CaMOCTOSITEJIbBHO ONpPENENUTh yroji MOJAKIIOYEeHHs U Tpedyemoe
pPacCTOsIHUE OT TPYOBI JIO CTEH.

Halinsg 10 ycTaHOBKM HaujIyylllee MECTO, HYKHO HaMETUTh KOHTYD
NOCAIOYHON TUIUTHI CaHTEXHMYECKOro mpubopa ¢iaoMacTepoM WIM KapaHAAlloM,
TaK)K€ HYXHO OTMETHUTH JJIs Jto0enel KpenexxkHble oTBepcTHsi. OTOABUHYB YHUTA3,
CJIElyeT CBEPJUTH aJIMa3HbIM CBEPJIOM, OTBEPCTHUS JUIsl KPEIUICHHS, YTO OTMEUEHbI
paHbIIIe.

Camoli crnoxHOI paboToil cyuTaeTcss cBepieHue IMIMTKU. HyXKHO CBepiauTh
yIapHBIM CBEPJICHHEM JAPEbI0, HO BEPXHUM CIIOM PEKOMEHIYeTCsl CBEpJIUTh 0e3
yaapa, a 3aTeM MOKHO JieJlaTh M yJapbl. | JaBHOE CBEpJIUTHh CTOUT MPAKTHUECKH 0e3
JaBJIEHUsl Ha Jpeib, pyHKUMHU yaapa oHa caenaeT cama. [lepdgoparop cuuraror He
HOAXOASAIIMM 00OpyAOBaHUEM Il MOJOOHOM paboOThl, HO MOCJIE TOro, KaK BbI
npoiiere IINTKY, MOXKHO IPUMEHATH U niepdoparop.

Kpennenue ynumasa x magpme

Jlo Hauanma paboOThl CTOUT MOATOTOBUTH OTBepCcTUs MOJ yHHUTa3. Eciu mop
TUIIOBBIE OTBEPCTHSI MOAXOAST BBIXOJHBIE OTBEPCTHS YHUTa3a - 3TO XOpOIIO, HO,
KOrla 3TO HE TaK, PEKOMEHAYETCSd INPHUMEHITh CIELUAJIbHBIE HACaJKH,
HPUCYTCTBYIOLIUE B KOMIUIEKTE C CAHTEXHUYECKUM ITPHUOOPOM.

Brympennee kpennenue ynumasza

Kpennenue ynurasa ObIBa€T BHYTPEHHUM U HapyKHbIM. OJHAKO Hapsay ¢ 3TUM
BHYTpEHHEe KpeIlJieHHe cuuTaeTcs Oosiee pacrnpocTpaHeHHbIM. Heobxoaumo
MOCTaBUTh YHHWTa3 W O003HAUUTh pa3MeTKy. Ha miuTke cienyer OTMETUTh ¢
BHYTPEHHEW CTOPOHBI MECTO KpEIUIEHHUS, IOCJIE 3TOr0 HYKHO OTMETHTh MECTO
CBEPJICHHUS MOJ] KPEIUICHHMSI, KOTOPBIE K MOy 3aKPEIUISIFOTCS TP MOMOIIM OOJITOB.

CnenyrommM 1aroM SIBISETCS CBEPJIICHHE OTBEPCTHS MOJ  KpeIUICHUs
CaHTEXHHYECKoro npubdopa. I[IpuHIMOBI CBEpJAEHUS AHAIOTMYHBI TOMY, KOTOpPBIE
ObUTM omHcaHbl BbIIe. UTOOBI CBEPIIO BO BpeMsi CBEPJICHUS HE YXOAMIO B CTOPOHBI,
HY’)KHO CJENaTh CKOJIbI B PaHee OTMEUYEHHBIX MECTax, JAJI1 3TOr0 MOHaA00sTCA
MOJIOTOK M KEpH.

B nmoaroToBneHHbIE OTBEPCTHS BCTABBTE AI00€IS, YCTAHOBUTE TaAKMM CIIOCOOOM
YHHTAa3, 4TOOBI C JI00EISIMH COBMHAIM KpernexHble oTBepcTHs. He 3a0yapTe mepen
3aKpeIIEHUEM MTOCTABUTh MPOKIaAKy. ECiau OHa OTCYTCTBYET, HY’KHO C BHYTPEHHEU

11



CTOpPOHBI OOBEJIEHHOI0 Ha MOJIy KOHTYpPa BBIJABUTHh CHJIMKOH 10 BCEMY NEPUMETPY.
CunukoH, BIpoueM, He OyJIEeT JIMILHUM, U KOT'/1a MPOKIA/IKa €CTh.

[Ipy ycTaHOBKE HAHECEHHBIM CHJIMKOH 3alOJHUT HEPOBHOCTU U LIENb MEXIY
MOJIOM U YHUTA30M, a TakKe MEepPEeKpOoeT NOCTYI MOMaJaHus MOJl YHUTA3 MbUIM U BO
CBOIO OY€pe]b 03HAYAET, UTO TaM He OYJIyT pa3MHOKaTbCsl MUKPOOBI U IJIECEHb. A
elle NpeloTBpalllaeTCa P KaBJIE€HUE KPEIUICHWH YHHTa3a, KOTOpPbIE BBl CMOJXKETE
OTKPYTHUTb C JIETKOCTBIO CITYCTSl MHOT'O JIET.

3areM HY>KHO BCTaBUTh B OTBEPCTHUA B MOCAJOYHOW MSATE€ CAHTEXHUYECKOTO
npubopa BUHTHI C MIaii0aMu, U COOTBETCTBEHHO 3aKPYTUTh UX IJIOTHO B J100€Ns, HO
HE clelyeT BO H30eKaHWE NOBPEXKICHUN YHHTa3a HX CIUIIKOM NEPEeKUMATh.
Kpennenust peKOMEHIYIOTCS 3aKPYTUTh NMOMEPEMEHHO MO AUAroHa M, YTOObl YHUTA3
HE MEPEKOCUIICH.

YCTAHOBKA CMbBIBOYHOI O FAYKA HA BETOHHYIO CTEHY

Cl mpucraBiser IMJIaHKy KpeIUleHUusi K OTBepcTHsiM Oauka. HukHuil koHely
CMBIBHOW TpPyOBI BCTABJISIET B MaTpyOOK YHWTa3a, a 0A4OK MPIKAMAET K CTEHE U
MEJIOM OTMEYAET MECTO YCTAHOBKH IUIAHKH.

C1 cHumaeT ¢ 0auka U MPUCTABISET IUIAHKY K CTEHE B OTMeYeHHOM Mecte. C
MMOMOIIBIO MUCTOJIETA MPUCTPEIUBACT IUIAHKY ABYMS TI00EIISIMHU.

C1 naBemBaeT 0ayoK Ha IUIAHKY KPEIUICHUS, HAJIEBACT PE3UHOBBIM MAaHKET
Ha HUKHUN KOHEIl CMBIBHOW TpYyOBbI M BCTaBIsieT TpyOy B maTpyOOK yHUTa3a. 3aTeM

12



CABUTAET MaHXET Ha MaTpyOOK Tak, YTOObI YIIMpPEHHAas 4YacTh €ro IUIOTHO 00kana
naTpyOoxK.

C1 HaBepThIBaeT KIIOUYOM HAKHUJHYIO TailKy MOJUATHJIEHOBOM TpyOKH Ha
pe3b0y BOJONPOBOAHOM MOABOJKH, a IPYrol KOHEl TPYOKH TaK K€ COENHMHSIET CO
HITYLIEPOM ILIAPOBOr0 KpaHa.

Bxitoueno 16% BpeMeHHM Ha MOArOTOBUTEIBHO-3aKIIOUATEIbHBIE pA0OTHI U OT/BIX.

YCTAHOBKA U TIPUCOEANHEHWE YHUTASA K CUCTEME
KAHAJTIN3SALINN

C1 nmoaHOCHUT yHHUTa3 K MECTYy YCTaHOBKH, MOCJI€ YEro HaJEeBaET PE3WHOBBIN

MaH)XeT Ha narpyOOK OTBOJAHOW JIMHUM KaHAJIW3allMM, BBIMIOJIHEHHON U3
MOJIMATUIIEHOBBIX TPYO.

C1l oOma3zbiBaeT BBINYCK YHHUTa3a MBUIBHBIM PacTBOPOM, BCTAaBISET €ro B
OTBEPCTUE PE3MHOBOTO MAH)KETa M YCTAHABIMBAET YHHTA3 Ha 3aJlCJIaHHYIO paHee B
OJT IEPEBSIHHYIO TaPTy.

C1 c nmoMouipl0 OTBEPTKU KPEMUT YHUTA3 K TadTe mypynaMmu, MOAKIAIbIBAs
MO/ HUX MPOKJIAJIKU U3 PE3UHBI.
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Bxntoueno 16% BpemMeHM Ha MOATOTOBUTENBHO-3aKIIOUUTENbHBIE PabOTHl U
OTJIbIX.

KOHTPOJIbHBIE BOITPOCHI:
1) Kak onpenenuts TOMIMHY U JJIUHY 100€IIs?
2) EcTb 11 He06X0aUMOCTh MPOOUBATH OTBEPCTHE JJISI YCTAHOBKH J100€s1?
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IIpakTHyeckoe 3ansiTue Ne 3
«Kpemienue TpyOOnpoBOAOB K CTPOUTENBHBIM KOHCTPYKLIUSIM))

Henb pabotsl: 1) YrioyOuTh TEOpEeTUUECKHUE 3HAHUS O BO3MOXKHOCTH TIEPEMEIICHUS
B OCEBOM HarpaBJIeHUH TPYOONIPOBOIOB MPHU UX yIJIUHEHUN OT
HarpeBaHus,
2) TlpuoOpecTn HaBBIKU B HAJIC)KHOM KPEIUICHUN
TpyOOIIPOBOIOB K KOHCTPYKIIHSIM.
B pe3ynbTaTe BRIIOTHEHUS pabOThI CTYACHT JOJDKEH:
s3nams: 1) IlpaBuia yCTaHOBKH MOABM)XHBIX M HEMOJIBHKHBIX OTIOD;
2) IIpaBuia KperuieHus: METaNTMYeCKUX TPYOOIIPOBOIOB K OCTOHHBIM
U IPYTUM KOHCTPYKIIHSIM.
ymems.: 1) 3akperiaTh TpyOOIPOBOIBI K CTPOUTEIBHBIM KOHCTPYKIIHSIM.

OBUIME ITOJIO’KEHUA

B mponecCcc  BBIIOJIHCHUA  IMMPAKTHUYCCKOI'O  3aHATUA  YCTAHOBWIIM, YTO
pr6OHpOBO}II)I KpCIATCA IIpU IMMOMOIIU IMOABCCOK, CKO6, KpOHHITGfIHOB, XOMYTOB,
KPIOYKOB.

XO/1 PABOTHBI:

1)  YcraHOBUTH Ha3HAYCHUE TPYOOIPOBO/IA.

2) VYCTaHOBUTBH BEC OJHOTO MOrOHHOTO METpa TPyOOIpOBO/IA.

3) OmnpeaenuTb THI KPEIUICHUS.

4) BpIOpaTh KPOHIITEHHBI JJIs1 KPEIJICHUsI TPYyOOIPOBOIOB Ha CTEHAX U
KOJIOHHAX.

5) CocTaBUTh TEXHOJIOTHYECCKYIO KapTy 1O KPEIUICHHIO TPYOOIIPOBOIOB K
CTPOHUTEIHHBIM KOHCTPYKIIHSIM

6) Odopmuth oTUET.

TEOPETUYECKUU MATEPUAIL

[Tpu moHTaxxe Bce aneMeHThl (IpuOOPHl U Ap. 000PYyIOBAaHUE) TOKHBI OBITH
3aKpETUICHbl Ha CTPOUTENBHBIX KOHCTPYKIHUAX. Cmocod KperuieHus 3aBUCUT OT
Marepualna CTPOUTENIbHOM KOHCTPpYKIUHU. K JepeBSIHHBIM KOHCTPYKIMSM 3JIE€MEHTHI
KpersIT 1ypynamu, Kproukamu. VX BBepThIBalOT Wi BOMBarOT. Ha OETOHHBIX WM
KUPIHUYHBIX KOHCTPYKUHUSX KPEMSIT BUHTAMH, BBEPTHIBAEMBIMU B J100€Ns1, MI00€Ib-
BO3JAMU WM A100€Ib-BUHTaMU, 3a0WBaeMble CHEIUaIbHBIMU WHCTPYMEHTaAMH,
KPYIIHBIE AJIEMEHTHl (KPOHIITEHHBI, KPIOYKH, XOMYTbl M T.N) 3aJ€ibIBAlOT B
OTBEPCTHUSI OETOHHBIX UM KUPIUYHBIX KOHCTPYKIIMN IEMEHTHBIM PACTBOPOM.
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Bce »nemeHTBl BHYTPEHHMX BOJOIPOBOJAOB, HE3aBUCHUMO OT MaTrepuana
TpyOHBIX H3ACNHM, CIEAyeT MPOYHO 3aKpeIiiATh. B cTaThe NpUBEIEHBI O0O0IIHE
npaBujia U TpeOOBaHUS, MPUMEHSIEMbIE K KaYE€CTBEHHOMY MOHTaXXy BHYTPEHHUX
TpyOOIPOBOAOB € Yy4eTOM TpeOOBaHMM JEUCTBYIOIIMX CTPOUTEIBHBIX HOPM U
MIPABUJL.

st Puc. 2. Kpennenus Tpy6onpoBoaoB (a — Ha KPOHLLTENHE; 6 — Ha NofBeCKe K NOTOMKY; B — Ha nop-
BECKe K CTeHe, Ha OAUHapPHOM XOMYTe K CTeHe; I — Ha MapHbIX XOMyTaX K CTEHe).

3akperiéHnubie TPyOONPOBOBI JAOKHBI OCTABAThCS MapauieNbHbBIMU. Omnopsl
HE JTOJDKHBI BBI3bIBATh M3HAIIMBAHUS TPYOBI WIH IIyMa MpH nepememienun. Omnopbl
U1l TPYyO JOJKHBI OBITh TAKHMMH, YTOOBI TPyObl HE MOTJIM BHOPHPOBATH B HUX O]
BIUSTHUEM BO3MO>KHBIX THAPABINYECKUX yIapOB B BOJAOIPOBOIHBIX CETAX.

BeprukanbHabie TpyOONpPOBOABI CIEMYET 3aKPEIUIATh TaKuM 00pa3oM, YTOOBI
COOCTBEHHBIN BEC, CWJIbI, BBI3BAaHHBIC COJEp)KalIelcs B TpyOax BOJIOH, a Takke
BO3MOXHOUW M30JIAIHUEH, MPUXOAMINCH Ha COOTBETCTBYIONIYIO OMOPY, a HA B KOEM
Cllydae HE Ha TOPHU3OHTAIBHBIA TPYyOONPOBOM, COCIUHEHHBIH C BEPTUKAIBHBIM
TPyOOIIPOBOAOM.

Kpernnenuss momkHbl OBITH 3alMIIEHBI OT KOppo3uu. Ecinm merammmyeckoe
KperIieHNe U3rOTOBJICHO HE M3 TOTO K€ MaTepuaia, 4To U, HalpuMep, MeIHas Tpyoa,
TO MEXIY KPEIJICHUEM U METHOU TpyOOH CieayeT yCTAaHOBHUTH IIIACTMACCOBYIO JTHOO
PE3UHOBYIO TTPOKIIAJIKY.
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22 Puc. 3. CxeMbl pacnonoseHus Tpy6onpoeoaoe (a — Ha nopsecke; 6 — Ha nofBecKe ¢ oropHow 6an-
KOW; B — CKOBOW; I — Ha KPOHLUTENHE; J — XOMYTOM; @ — KPIOYKOM; ¥ — Ha KPOHLLTEMHE C MOAKOCOM;
3 — MPUBAapPHON CKOOOM; U — Ha KOMOHHAX; K — Ha MOABUMKHOW OMOpe; 1 — Ha HEMOABUMKHOW OMOpE;
1, 6 — xoMyTbl; 2 — TAra; 3 — 60nT; & — 6anka; 5 — cKoba; 7 — prbens; 8 — nogkoc; 9 — ween-
nep; 10 — Katok; 11 — ocHoBaHue; 12 — cBapKa C UCMO/b30BaHWEM Pa3NIMYHOM0 BUAA KPEnneHun).

[TonumepHbie TPyOOIPOBOBI CIIEAYET KPENUTh TaK K€, KaK U METaJUINYEeCKHe,
HO C yY€TOM HX MEHbIIEH IPOYHOCTH U KeCTKOCTH. K cTpouTenbHBIM KOHCTPYKIUSAM
UX CJIEyeT KpEelMUTh METANIMYECKUMH CKOOAMM C ABYMs KpENeKHbIMU OONTaMu.
CkoOBbl JMOKHBI MMETh IVIAJKyI0 BHYTPEHHIOIO TIOBEPXHOCTb U CKpPYIJICHHBIE
KpOMKH. B kadecTBe NOABMKHBIX KPEIUIEHUH ISl MOJUMEPHBIX TPyOONpOBOIOB
ClIeyeT NMPUMEHSATh XOMYTHI, BHYTPEHHUN IUaMeTp KOTOpBIX Ha 1-3 MM Ooblie
Hapy>KHOT'0 AMaMeTpa MOHTHPYEMBIX TPYOOIPOBOIOB.

Mexny XoMyToM M TpyOONpOBOJOM CIIEIyeT IOMEIaTh NPOKIaAKYy W3
MOJUATUIICHOBOW JICHTHI WJIM W3 PE3UHBI HMIMPUHOW OOJIbLIE MIMPUHBI XOMYyTa WIH
IIOJIBECKM HE MEHEE YeM Ha 5 MM B KaXAYI0 BBICTYNAIOLIYI0 YacThb. 3aKPEILIss
TpyOorpoBoasl (puc. 3), OCOOCHHO TMOJIMMEPHBIC, B MPOCKTHOM ITOJOKCHUHU
OJTHOBPEMEHHO CJIelyeT 00ecneurnBaTh UM BO3MOXKHOCTb NEPEMELICHUS B OCEBOM
HallpaBJICHWW MpU yMJIMHEHWH (YKOPOUEHMH) TMpU BO3JECHCTBUM Ha HHX
TEeMIEpaTypHbIX NepenanoB. Hampumep, 11t MenHbIX TpyO MOABECKa AOKHA OBITH
W3rOTOBJIEHA M3 CTajld JUaMeTpOM HE MeHee 6 MM M JUIMHOM HE MEHee
necsTukpaTHoro paccrosHuss DL, Ha KoTOpoe BO3MOXKHO TEIJIOBOE IMEPEMEIICHUE
TpyOonpoBoAa OT TOYKHM KperseHus (puc. 4). HenmonBukHblE KpeIJIEHUs CIERyeT
BBINOJHATE nocpenctsoM npuBapku (mus [IBIL, TTHIL TIJT u I1B) wnn npuxneiiku
(mns HIIBX, IIBX-X n ABC) Kk nmoBepXHOCTH TpyOONpOBOJa YMOPHBIX KOJEL WU
CEeTMEHTOB TaK, 4TOObI MEXIy HHMH MOT OBITh PACIONOXKEH XOMYT KpEIUICHHS.
VYCTpOHCTBO HENMOABUKHBIX KPEIUIEHHH IyTeM 00aThsi TpyOONpOBOJOB HE
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nomyckaerca. PaccrosHue MeXay HENOJABW)XKHBIMM — ONOpPaMH  NPUHUMAETCA
00s3aTEIbHO B COOTBETCTBUM C MOHTKHBIM IPOEKTOM C YYEeTOM TpeOOBaHUM
KOMIIEHCAIlUN TEMIIEPATYPHBIX.

10AL

22 Puc. 4. KpenneHue Bogonpoeoda U3 MeaHbiX TPY6 XOMYTOM Ha NOABECKe, YYUTbIBalOLWE TeMne-
paTypHble NepeMeLeHus.
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TpyOonpoBoHas apmaTypa U METANIMYECKUE COETMHUTEIbHBIE YACTH JAOJHKHBI
UMETh  CAMOCTOSITEIBHOE  KpEIUIeHWe, MpeloTBpallalollee  nepegayy  Ha
TpyOONpPOBOABI UX COOCTBEHHOTO BECA M YCWIHMHA, BO3HUKAIOIIMX MPHU MOIb30BAHUU
apmatypoi. TpyOompoBOJibl BOAOMPOBOJHBIX BBOJIOB U3 JIIOOBIX TPyO MNPOBOJIAT
yepe3 CTEeHbl TakuM oO0pa3oM, 4YTOOBl OTBEPCTHE HE MEHIaJ0 HMX CBOOOJHOMY
JBW)KCHUIO MPH TETIOBBIX Je(OpMaIusX.

BuyTpenHnue BOAOmpoBOABI  cleAyeT coOupaTh B  IOMELIECHUAX, [/
Temrneparypa Bo3ayxa 3uMmod Bbimie 2 °C. Ilpu Oosiee HHU3KOM Temmeparype
HEOOXOJIUMO TMpeaycMaTpuBaTh MEPONPUSTHS, MpPeAOoTBpallaloniue 3aMep3aHue
BOJIbI B TpyOax. B moMemeHusX ¢ TOBBIIICHHON BIAXKHOCTBHIO TPYOBI Ciexyer
TETUIOM30JIMPOBaTh, YTOOBI UCKITIOYUTHh KOHJIEHCAIIMIO Ha WX MOBEPXHOCTH BOJSHBIX
napos.

BononpoBoaHyto ceTh B 3laHMM 11€JIeCOOOPAa3HO MOHTHUPOBATh B TaKOM
TEXHOJOTUYECKON TMOCJIEI0BATEIbHOCTH: PA3HECTH TPyObl M TpyOHBIE 3aroTOBKH,
YCTaHOBUTH KPEIJICHHSI, MMPOJIOKUTh MAaruCTpaibHBIE TPYOONPOBOABI — COOpaTh M
3aKpEeIMUTh WX DJIEMEHTBI, CMOHTHPOBATh CTOSKH U COSAWHHUTh MX C MAarUCTPAJSIMH,
YCTaHOBHUTH apMaTypy, CMOHTHUPOBATh MOJBOJKM K BOJAOPa30OpHON apMarype u
OPUCOCUHUT, HUX K  CTOAKaM, TMPOBECTH TUJPABIMYECKHE  HCIBITAHUS
BOJIOIIPOBOJTHOM CHCTEMBI, 3aT€M MPOMBITh U CATh B AKCILTyaTallUIo.

MaructpanbHble BOAONPOBOJBI B 3/IaHUSX CIIEYET MPOKIAIbIBATh 10 CTEHAM,
[0 TIOJTy WJIM TOJ] MOTOJKOM TOJIBAJIOB B TEXHUYECKUX MOAMOJBAX, B MOAMOIBHBIX
KaHajax BMecTe ¢ TpyOompoBojamMu OToruieHus. JlomyckaeTcsi mpokiaaka 'Tpyo B
o0ImMKX KaHamaxX ¢ JPYTHUMH TPYyOONPOBOJAMH, 3a HCKIIOUCHHEM TpPyOOIPOBOJIOB,
TPAHCTIOPTUPYIOIIUX  SIOBUTHIE, TOPIOYME JKUJIKOCTHU M Ta3bl, a TaKKe
TpyOONPOBOJOB  KaHAJIW3allUd M  BOJOCTOKOB. TpyOOmpoBOABI  XOJIOZHOTO
BOJIONIPOBO/Ia pa3MELIalOT HUXKE TPyOOIPOBOJOB ropsyYero BOJOCHAOKEHUS U mapa.
MaructpansHbie TPyOOIIPOBOIBI CIIEAYET MPOKIAABIBATH C YKIOHOM. TpyOBbl JOMKHBI
OBITH TIPOJIOKEHBI TIPSIMOJIMHEHHO, HE UMETh MEPEIOMOB, OBITH TPOYHO 3aKPEIUICHBI
M ONMHMpaThCsi Ha Bce KperwieHus. [IpuBapuBaTh KpeIuieHHS K TpyOONpOBOAAM HE
nomyckaetcs. He cienyer pacmonarath KpemsieHHSs B MeCTaX COEIMHEHUS
TPyOOIPOBOIOB.

st Toro, 4TtoOBI MOXHO OBUIO TPOJIOXKUTH W Pazodparh MarucCTpPaIbHBIHN
TpyOOIIPOBO/, YCTAaHaBIMBAIOT CTOHBI. B TOHMWXEHHBIX MecTax TpyOompoBoaa
MOHTHUPYIOT CIIyCKHbIE€ TPOUHUKH. [IOBOPOTHI CTambHOTO TPyOONPOBOJA YCTPAUBAIOT
C TIOMOIILI0 COCAMHUTENBHBIX YacTed WM HM30THYTHIX TpyO. Ecimm maructpanb
KOJIbIIEBast, TO HA HEW JOJDKHBI OBITh YCTAHOBJICHBI 3aBUKKH; 3aMEHA UX BEHTHISIMHU
HE JOITyCKAETCS.

BogomnpoBoaHbie CTOSIKM OOBIYHO TMPOKIANBIBAIOT COBMECTHO CO CTOSIKAMHU
KaHanmu3anuu. [Ipu pacmoyokeHWn CTOSKOB B 0OOpo3Max B MeECTax YCTaHOBKH
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apMaTypbl U CTOHOB OCTaBJISIIOT JIIOKU. Pacrnonarare coenquHeHus: TpyOOnpoBOJIOB B
MeECTaxX, II€ OHU IEPECEKAIOT CTPOUTEIBbHBIE KOHCTPYKLNH, HE pazpemaeTcs. CTOSKH
KPIOUKaMM WJIM XOMYTAMH Ha BBICOTE, PaBHOM IOJOBUHE BBICOTHI 3Taxka. B Mecrax
nepecevyeHus TpyoOopoBOIOB CO CTPOUTEIbHBIMU KOHCTPYKIMSAMU Ha HUX HAJEBAIOT
TWIB3bl. 3a30p MEXAY TMJIb30M M TpyOOHl 3amoiHSIOT FEPMETHKOM (MacTHKOM). Y
OCHOBAHUsSI CTOSIKOB YCTaHABJIMBAIOT CrOHBI M Jajee 4Yepe3 JTax, a TakkKe Ha
OTBETBJICHMX OT CTOSIKa MOCJIE 3aropHOM apmaTypbl. CoeMHEeHHE BOIONPOBOAHBIX
CTOSIKOB M BOJOINPOBOJHBIX MAarucTpajeid MpOU3BOJAT TaK, 4TOOBI Bpe3ka ObLia
npousBeAeHa ¢ oOpa3oBaHMEM odepTaHuM yTka. [Ipryem Ha Bpe3ke NOIKEH OBbITh
YCTAaHOBJIEH BEHTWJIb WM MPOOKOBBIM (IIApOBOM) KpaH M 00s3aTENbHO CIrOH.
[logBoakH mpU TPaAULIMOHHON TPAacCUPOBKE PEKOMEHAYETCS MPOKIIAIbIBATh C
YKIOHOM 2-5 % B CTOpOHY cTOsiKa (ISl UX OMOPOKHEHHS Ha Cllydail peMOHTa) U
KpPENUTh B COOTBETCTBUU C MOHTaKHBIM MPOEKTOM. IIpH ero oTcyTcTBUM CTAJIBHBIE U
MEJHBIE TOJBOJKH CJIEAyeT KpEINUTh KpPIOYKaMH, KOTOPBIE pacloiararor y
BOJIOPa300pHBIX TOYEK; MPH JJWHE NOABOJAKH 1,5-2,5 M KpHOYKM pa3MelarT
nocepeanHe, npu OOJbINEH JJIMHE HA PAcCTOSHUU 2-2,5 M OJIUH OT Apyroro. Jls
NOJIMIMEPHBIX MOJIBOJOK CIEAYET HE MOJIb30BAaTh CIEHUAIBHBIA KPENEkK U3 MIaCTUKA.
[lonBonku K BOAoOpa3OOpHOM apmarype MPOKIAAbIBAIOT OTKPBITO WU CKPBITO B
winHTyce win Ooposne. IlogBonku 1o JUIMHE JOMKHBI  COOTBETCTBOBATH
MOHTa)XHOMY NPOEKTY, a 10 AUAMETPY - apaMeTpaM apMmaTypsl (Tadum. 3).

¢ [apameTpel BOgOpasbopHoOM apMaTypsl 1abn. 3

Apmatypa OuameTtp, MM | BbicoTa ycTaHOBKM, MM

Bopopa36opHble KpaHbl U CMECUTENM K PaKOBMUHAM 15 1100

Bopmopa36opHble KpaHbl U CMECUTENM K MOIKaM 15 1050

TyaneTHble KpaHbl 15 1000

CMbIBHbIE KpaHbl 20-25 800

CMecuTen obLume AnA BaHH U YMbIBANbHUKOB 15 1100

CMecuTenu obuime ang BaHH U My6OKMX NOAI0HOB 15 800
[lyweBble ceTku - 2100-2250

Cmecutenu gna gywen 15 1200

[NoapHbie KpaHbl 50; 65 1350

TpyOomnpoBonHYI0 apMaTypy clielyeT MOHTUPOBATh B MECTaX, MOCTYIHBIX HJIsi
JKCIUTyaTallkM, OCMOTpa M  peMoHTa. Jli1d BO3MOXHOCTM  3aMEHbl  Ha
AKCILTyaTHPYEMOM BOJIOMIPOBO/JIE BETXOM apMaTyphl Ha MOJBOJKAX U3 CTABHBIX TPYO
ClenyeT TMpeAyCMaTpuBaTh CroHbI (Ha IJJACTMACCOBBIX TpPyOax poib CrOHOB
BBITIOJIHSIOT HAKWUJIHbIE TalKW); HA MOJBOJKE K IOIJIABKOBOMY KJIalaHy CIEIyeT
yCTaHaBIIUBaTh BeHTWIb. [Ipu CKpbITOM mnpokiagke TpyOd B MecTaX YCTaHOBKU
apMarypbl U pa3bE€MHBIX COCAWHEHHH CIEIyeT YCTpauBaThb HUIIA CO CMOTPOBBIMH
JIFOKaMHU.

OOGpaTHbie KJIamaHbl YCTAHABIMBAIOT TOPU30HTAIBHO UM CTPOTO BEPTHUKAIBHO
B 3aBHCUMOCTH OT HUX KOHCTpyKuuu. LlInuHpmenn 3aaBHKEK M BEHTWICH IOJIKHBI

OBITh PpACTIONOKEHBl BEPTUKAJIBbHO WM HAKIOHHO. Bopopa3bopHyio apmarypy
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ClIelyeT yCTaHABIMBATh MOCJIE MPOBEICHUS THIPABINYECKUX UCIIBITAHUN CUCTEMBI U
YCTaHOBKU CaHUTapPHBIX TPHUOOPOB.

[Ipy mepeceyeHHH MIACTMACCOBBIX TPYOONPOBOJOB TOPSIYETO BOAOIPOBOJA C
TpyOaMu OTOIUIEHUSI CKOOBI J€Jal0T Ha CTAJIbHBIX TpyOaX, a PacCTOSHHE MEXIy
CTEeHKaMHU nepecekaromuxcs Tpyo npunumarotr He Menee 50 mm. Ilpu mapamiensHoi
MPOKJIaJIKE ATUX TPyOONpPOBOAOB IJIACTMACCOBBIE TPYObI pacroJiaraloT HUXKE Ha
pacctosinuu He MeHee 100 mm.

TpyOsl ropsiuero BoJONpPOBOAA OTOIJIEHUS, IPOJIOKEHHBIE B KaHajlaxX M IIaxTax
COBMECTHO C IJIACTMACCOBBIMM, JOJIKHBI OBITh MOKPBITHI TeIIOM30suuen. [ nokue
MOJIMATUIICHOBBIE MOABOJIKM MOHTHUPYIOT TOCIE UX OCMOTpPa U MPOBEPKH KECTKOCTU
KpPEIUICHHUs] CTaJbHBIX TpPyO: OHM HE JOJDKHBI MPOBOPAYMBATHCS B KPETJICHUSX.
COopky  coeauHeHUMH  THOKMX  MOABOJOK  IIeiecOO0pa3HO  MPOU3BOJIUTH
HaBEPTBHIBAHHMEM BpPYYHYIO HAaKUJHBIX METAJUIMYECKUX Taek Jo ymnopa ¢
NOCIEYIONIe MOBEPTKOM HMX POKKOBBIM KIIOUOM Ha OJIMH-TIONTOpa 000poTa.
[InactmaccoBble HaKWJHBIE TallkKu PEKOMEHAYETCS 3aTATUBATh CHEIHAIbHBIMU
KJIIOYaMU C HEOOBIINMH YCUTTUSIMU.

[Tocne cOopku MoaBOAKA HE JOKHA MPOBOPAYMBATHCS B OTBEPCTHHM HAKUIHOU
raifku. Ecnu 310 HabmromaeTcs, COeIUHEHUE pa30uparoT M YCTaHABIMBAIOT [IBE
pe3uHoBbIe Mpokiaaku. [Ipu oOHapykeHUHM Te€YH B MeCTax COEAMHEHUN HAKUIHBIC
railkn axKKypaTHO MOATITMBAIOT JUOO 3aMEHSIOT PEe3WHOBBIE NpokiIagku. [lpu
MOHTa)K€ TJIACTMACCOBBIX IOJBOAOK HE JOMYCKAlOT CKPYYMBaHHS, MEPEruOOB U
NEPEIOMOB, MPUYEM TPU MPOKIAJIKE MX MO KPUBOW BHYTPEHHHM paauyc cruba He
JOJKEH OBITh MEHEe UEeTHIPEeX-MATH HApPYXKHBIX JUAMETPOB. 3amopHas u
BOoJOpa3bopHas apMarypa JObKHAa OBITh JKECTKO 3aKperuieHa, YToOBl YCHIIHS,
BO3HUKAIONINE TPU TOJIH30BAHUU €10, HE TepPelaBaIUCh Ha TPyOOMPOBOJBI.
BonoMepHBbIil y3e1 MOHTUPYIOT MOCJIE€ MPOKIAJAKKA BBOJAA U3 CTAIBHBIX (YYyTYHHBIX
BUIII) tpy®0 u coeauHUTENnbHBIX 4YacTed. BomoMepHbIN y3en clieyeT MKeCTKO
KpEMuTh K MOy WM CTeHaM TaK, YTOOBI OCh BOJOCUETYMKA HAXOJUIACh HA BHICOTE
0,3- 1 M or moma. B MecTtax MmoBOpOTOB cleAyeT MpeaycMaTpUBaTh YMOPHI, €CIU
BO3ZHUKAIOIIUE YCUJIUS HE MOTYT OBITh BOCIIPUHSTHI CTHIKAMH, HAIIPUMED, CBAPHBIMH
CTaJbHBIX TPYO.

[Ipu mpoBepke KauecTBa MOHTaka BHYTPEHHETO BOJOMPOBOJIA yCTAaHABIMBAIOT
COOTBETCTBHE INAMETPOB TPYyOOIIPOBOJIOB ITPOEKTY, B3aUMHOE PaCIIONIOKEHUE TPYO U
YKJIOHBI, TPOYHOCTh KPEIJICHUSI U KAUYECTBO COCIMHEHUSI TPYOHBIX U3JICNUMN, a TAKKe
CO3/IJaHHE YCJIOBUM Ha Cllydail KOMIIEHCAllMM TeMIEepaTypHbIX MEepeMelleHuil Tpyo,
pPacCTOSIHUE MEXIY OCSIMH CTOSKOB, UX MPSIMOJIMHEHHOCTh W BEPTUKAIBHOCTD,
HCIIPaBHOCTh BOJIOPA300pPHOI1 apMaTyphl.

Caapnbie coenuuenus Tpyo u3 nonuosedunon (119, I u I1B) koHTpOIUPYIOT
Ha BCEX CTAaMSIX TEXHOJOTMYECKOTO Mpoliecca. O Hauyaja CBapoO4YHbIX padoT, B
npoiecce (OmepanrMoHHBIA KOHTPOJb) M 10 OKOHYaHWM cBapku. Jlo Hauana
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CBAapOYHBIX palbOT MPOBEPSIOT pa3MEphl COCAUHSAEMBIX JeTajlell U CBapOYHOIO
MHCTpyMeHTa. [Ipy onepalimOHHOM KOHTPOJIE MPOBEPSIOT, KaK MOJTOTOBJICHBI MECTA
COCMHEHUN, TPOU3BOAAT  KOHTPOJb  TEXHOJIOTMYECKOrO  pEeXKHMa  CBApPKHU
(TemmepaTypbl HarpeBaTEIbLHOIO JIEMEHTa, BpEMEHU HArpeBa u T.1.).

[Tocne okOoHYaHHWSI CBapKW BCE CBApHBIC MIBHI MOJIEKAT BHEIIHEMY OCMOTPY.
[Ipu 3TOM BBISBISIOT 30HBI HEMpoBapa (MyCTOTHI), MeperpeBa MaTepraia, BEIUUUHY
U PAaBHOMEPHOCTh BAJIMKA, HAJIMYME HWHOPOJHBIX BKJIIOUEHUW U HUX pPa3MeEpHI,
MEPEKOChl B COeIMHEHHH. KadueCTBEHHBI CBapHOM CTBIK JOJDKEH HUMETHh POBHYIO
MOBEPXHOCTh 0€3 TPEIIMH W CKJIAJ0K, BBI3BAHHBIX TMEPErpeBoM JeTaneid. Bamuk
OTUIABJICHHOTO MaTepHaia JOJKEH ObITh CIUIONTHBIM U PABHOMEPHBIM T10 IIUPUHE 10
BCEMY MEPUMETPY M CJerka BBICTYNaTh 3a HAPYXKHYIO MOBEPXHOCTh TPYOBI WU
TOPIIOBYIO TTOBEPXHOCTh pacTpyOa. BricoTa Banuka goixkHa ObITh B npenenax 1,5-2
MM MpU TOJIIUHE CTEHKU 10 10 MM 1 2,5-3 MM mpu OOJIBIIIEH TOJIIUHE, CMEIICHHUE
kpomok nomnyckaercss < 10% oOT TONMMHBI CTEHKHU, a OTKJIOHEHHE YTJIOB MEXIY
OCEBBIMHU JIMHUSMU COEIUHUTEIBHBIX TPYOHBIX U3JIEIUNA B MECTE€ CBAPHOTO CThIKA <
10°.

[Ipu ckneuBanum TpyOHbix wm3genuii w3 HHUBX (I'TBX-X u ABC)
KOHTPOJIMPYIOT PaBHOMEPHOCTb M HENPEPHIBHOCTH KJIEEBOM IUIEHKU II0 BCEMY
NEePUMETPY COCIAMHEHUS WU BBISABISIO BO3MOKHBIE Je(EKThI: HEMPOKICH, HAIUYHE
MATKON KJIEEBOM MPOCIONKH, MOPUCTOCTH KJIEEBOTO IIBa, NEPEKOC COCTUHEHUS,
pasbemanue TpyObl KJIeeM Ha  CHJIBHOM  pacTBopuTene (1o  IpUYHHE
HECBOEBPEMEHHOTO yJaJIeH JIMIIIKOB BBIJIABJICHHOTO M3 pacTpyOa KJIEEBOIO COCTaBa)
u T.1. CBapHbIE U KJIEEBBIC CTHIKU C Je(heKTaMU BBIPE3aI0TCS K MOHTHPYIOTCSI BHOBD.

["opsture BOIONPOBOJBI MOHTHUPYIOTCSI TaK K€, KaKk U XojoaHble. X ¢ 1enbpro
CHIDKECHUS TETUIONOTEPH MOKPHIBAIOT TEIJIOU30JISIIIMEH (32 UCKITIOYEHUEM TTOABOOK).

Jlns KOMIIEHCAIlMM TEMIIEPATYPHBIX TEPEMEIICHHH Topsyue TPyOOIpPOBOIBI
CIeAyeT KPEeIuTh TaK, 4TOOBI UMEIONIEeCs Ha HUX THYThbIC aeTanu (0TBoabl. CKOOHI,
YTKHA) BBIMOJHSIN OBl POJIb TEMIEPATYPHBIX KOMIIEHCATOPOB. CTOSIKH TOPSYETO
BOJIONIPOBOJIa, KakK TMPaBUJIO MPOKJIAJIBIBAIOT CIpaBa OT CTOSAKOB XOJIOJHOTO
BOJIONPOBO/IA, €CJIM CMOTPETh HA HUX CO CTOPOHBI IOMEIICHUS.

[Ipu ropu3OHTaNBbHOW NPOKJIAAKE TOpsSAYME TPYOONPOBOABI IPOKIAIBIBAIOT
BBIIIE XOJIOAHBIX.

Ha noaBoakax k rpynmoBBIM CMECUTENISIM Ha IUPKYJIAIIMOHHOM TPyOONpOBOIE
nepeq MNPUCOCIMHEHUE €ro K UHUPKYJIAIMOHHOM HACOCHOMW YCTaHOBKE WIIM
BOJIOHArpeBaTesl0 YCTaHABIMBAIOT OOpaTHBIC KiamaHbl. B ciydasx, Korjga umeeTcs
HEOOXOAUMOCTh B YYE€TE€ pPacXoJ0B BOJbI, YCTaHABIWBAIOT BOJOCUCTUYMKH JIJIs
ropsiueit BoAbl. JlaBieHrne KOHTPOJUPYIOT MaHOMETpPaMHM, YCTaHABIWBAEMBIMH JI0 U
Mocje IUPKYJSIIIMOHHBIX HACOCOB HAa  pacHpeleuTeNIbHOM  TpyOOIpoBOJE,
TeMIeparypy - TepMOMETpaMu, CMOHTHPOBAHHBIMHU J0 M TIOCJIE BOJIOHArpeBaTeiei, u
Ha HUPKYJSIMOHHOM TPyOOIpPOBO/IE.
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KOHTPOJIBHBIE BOITPOCHI:

1) Kak KpernsTcs I1acTMaccoBbie TPyOOIpOBOIbI?
2) Kak ykiaaapIBaloTcsi TpyOOIpOBOIbI HA MOJTY?
3) B kakom ciy4ae ycTaHaBIMBAIOTCS MMOAPSI IBE HEOIBUKHBIC OTIOPHI?
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IIpakTHyeckoe 3ansaTue Ne 4

((OHpCI[GJ'II/ITB IIOCJICAOBATCIBbHOCTh MOHTAXKA XOJIOAHOT'O BOI[OCHa6)K€HI/IH»

Henb pabotsl: 1) YriayOuTh TEOpEeTUUECKHUE 3HAHUS O MPAaBUIIaX MOHTaXKa
BHYTPHUIOMOBBIX CHCTEM BOJIOCHAOKEHUS;
2) TIpnoOpecTy HaBBIKH MOCIIEI0BATEILHOIO MOHTaXKA
BOJIOTIPOBOJAHOU CETHU 3JaHUA.
B pe3ynbTaTe BBITONHEHUS pa0OTHI CTYACHT JOJIKCH:
3Hamo: 1) BBog BogonpoBogHON TpyOBI B 37aHUE Uuepe3 GyHIaMEHT WU
CTEHY;
2) TlpaBwuiia npoKJIaKu TPYOOIPOBOJIOB IO CTEHAM, IOJTY, MO
MOTOJIKOM TIOJIBAJIOB.
ymemu: 1) YuTath Kak CTpOUTEIbHBIC, TAK 1 MOHTQKHBIC YEPTEXKHU.

OBUIME ITOJIOKEHMA

B nporiecce BeimosHeHNst pabOThl YCTAHOBHIIA, YTO MOHTAX BOJIONPOBOIHOM
CETH BBITIOIHSIOT B CIEAYIOIIEH MMOCIEeI0BATEILHOCTH: PA3HOCIT TPYObl U TPyOHBIE
3aroTOBKH, YCTaHABIUBAIOT KPEIUJICHUS, MPOKIIABIBAIOT MAarUCTPaIbHbIE
TpyOONPOBO/IbI, MOHTUPYIOT CTOSIKA, MOHTUPYIOT K BOJIOIIPOBOTHOM apMatype.

XO PABOTBI:

1) CocTaBHTh TEXHOJIOIHUECKYIO KapTy 10 CIIOCO0Y MOAKIIOUYEHUS TPYO XOIOIHOIO U
ropsiuero BOJAOCHAOKECHUS
2) OdopMHUTH OTYET.

TEOPETUYECKU MATEPUAJL

Heobxoanmo HauaTh ¢ MOHTaXa XOJIOJHOTO BOJIOCHAOXKEHHSI TIO HECKOJIBKHM
MpUYNHAM:

1. Todek X0I0JHOTO BOJTOCHAOKEHHS 3a4acTyI0 OOJIbIIe, YeM TOPSIIETO.

2. HeoOxomuMo WCMONB30BATH €II€ OJHO TMPaBUIO. IJTO KOrAa TPYOB
XOJIOJTHOTO BOJOCHA0XKEHUS JOIKHBI OBITH ITOJ] TPYOaMU TOPSIYETO BOIOCHAOKECHHUS.
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KOHJICHCAT Ha XOJIOAHOU TpyOe, TO OH He Karaji Ha TpyOy ¢ Tropsiueit Booi.

3. Tak kak Temwio OT TpyObl TOpSYEro BOJOCHAOXKEHHS HJIET BBEpX,
HEO0OXO0IMMO, YTOOBI 3TO TEIJIO HE Tpeyio TpyOy ¢ XojoaHoi Bomou. MHave y Bac B
o0eux TpyOax kakoe-To Bpems OyneT uATu ropsdas Bojaa. OCOOEHHO 3TO ONIYTUMO
yTPOM TPU HATUYUHU CUCTEMBI PEIIUPKYJIISIIMHI TOPSIUEro BOJOCHAOKEHUS.

4. TpyOonpoBoibl yKIaAbIBAIOT C YKIIOHOM JUIsI BBIITyCKa BO3/1yXa IIPH 3al0JIHEHUN
UX BOJIOM.

5. Tpy6onpoBozas! quameTpoM 10 40 MM KpensT pa3beMHBIMU XOMYyTaMH, a bosee
40 MM — ¢ TOMOIIbIO KPOHIITEHHOB U MOABECOK

6. TpyOomnpoBOJHYIO apMaTypy MOHTUPYIOT B MECTaX JOCTYIHBIX IS
HKCIUTyaTallui, OCMOTPA U PEMOHTA.

HaunHaem MOHTa)X XOJOJHOM BOJbI C MOAKIIOYEHHUS €€ K BOAY U JAJIbIIE UIEM
O TPUHIUIY TPOWHHUKOBOTO TOIKIIOUEHUS BOAOpPA3eTOK K caHTexX. [Ipmbopam.
Koneuno, TpyOy K BBOIY OTKJIIOYaeM HE HAmNpSIMYI0, a 4epe3 (QUiIbTp U CUETUHK
XOJIOJTHOW BOJIBL.

Benem 1pyOy B caHy3en 10 NMEpBOM MO MyTH TOYKU IMOJKIIOUECHHUS XOJIOIHOM
Boabl. [lpukiiambiBaeM TpoWHHMK, oTMedaeM Ha TpybOe. K TpoilHMKY mnpumanBaem
CTOSTYOK ISl MOJKIIOUEHUSI BOJOpa3eTku. I mocne TpOWHHUK CO CTOSYKOM BapuM K
TpyOe. U Tak ganee 10 camMoid mociaeIHe TOUKH.

[Ipu ™MoHTaxke TpyO TOpSYETO BOJOCHAOXKEHHUS JOMa €CTh eme Tpyoa
peUUpKyISUUU. DTy TpyOy MOHTHPYIOT B OCHOBHOM B KBapTHpax sl MOJIOrpeBa
MOJIOTEHIIECYIIUTENICH U B OOJIBIIKX IOMax MPU UCIOJb30BAHUM JJISl IPUTOTOBIICHUS
ropsiuero BoJ0CHa0KeHHs 00JIepOB KOCBEHHOI'O Harpena.

Bot Heckonbko cxeM MoOHTaxa peuupkyisinuu. [lonmpoOyiite peanuzoBaTh 3TH
CXEMbI Ha BallleM JIOM€ WU 00BEKTE.
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ITocne mMoHTaxka TpyO BOJOCHAOKEHHUS JOMa M UX 3aKPEIUICHHUS MEPEeXOIuM K
MOHTaXy CaMHUX BOJIOpa3eToOK. BOT 31€Ch 1 MOHMMaeM, OYEMY HY>KHbI POBHBIE TEHBI
U MpaBWJIbHAs pa3MeTKa Ha CTeHE, YTOOBI BOJAOPA3ETKUA HE YTOHYJIU WIIM HE TOPYAIIH.
BopgopazeTtku MOHTHpPYEM MOAPSI 10 OYEPEIH.

[Tocne mMoHTaka BOAOPA3ETOK MX HEOOXOIWMO 3ariyIuTh. Jlydine Bcero s
ATOTO MOJAXOJAT CHEIUAJIbHBIC TIACTUKOBBIC 3arIYyIIKA KPAaCHOTO M CHHETO IIBETA.
Ho ecnu Takux 3ariyliiexk y Bac B Mara3uHax HET, TO MOJOWUIYT JIaTyHHBIE 3ariayIIKu
C PEe3UHKOM WK 0€3 PE3UHKH MO TOJAMOTKH JIbHOM.

[Tocrne Thnymku BOIOPA3eTOK, KPEMHMM HMX Ha BallMX CTEHaX COOPHBIX MpH
MOMOIIM TIYPYTOB, a B MTPoOax KpemuM ¢ MOMOIIbI0 THUIICA WU anedacTpa. ITo
HEOOXOJMMO CJeNaTh CaMOMy M O4Y€Hb TOYHO. MHave mocie MOHTaxa Kadens BbI
HUYETro HE CMOXKETE UCIIPABUTb.

[locme 3akperyieHHWs BOAOPA3eTOK HEOOXOAMMO  OMPECCOBAaTH CHUCTEMY
BOJIOCHA0XEHUSI U MPOJHUTHh CUCTeMy KaHanmu3amuu. OmnpeccoBka TpyO memaercsi ¢
MOMOIIEI0 Pabovero JaBjeHUS B BaIllel CUCTEME BOJOCHAOKEHHS WM C TTOMOIIBIO
BO3JIYIIHOTO KoMmmpeccopa. Brtopoit cmocod Ooiiee 0Oe30MacHBIA, TaK Kak
CTPOUTENIBCTBO MOXKET 3aTSIHYThCS JI0 XOJIOA0B, U Bam mpunércs ciuBaTh CUCTEMY,
onpecoBanHy Bojod. Ko Bcemy monekyna Bo3ayxa MeHbIe BOAbl. M eciu y Bac
CHUCTEMa repMEeTHYHA MPU OMPECOBKE BO3/LyXOM, TO BOJIa TOYHO HE MPOCOUYUTHCSI.

JlaBneHue npu OMPECCOBKE BO3IYXOM JOJKHO COCTaBJISITH 4 Oap Ha BpeMms 60
MuH. [Ipu 3TOM mazeHuss naBieHUss HE OOJDKHO ObITh. [locie MoOxHO cOpOCUTH

26



1)

2)
3)

BO3[lyX M MPUCTYNUTh K OTHEJIKE WIM OCTaBUTh MAHOMETpP Uil TOTO, YTOOBI
KOHTPOJUPOBATh LEJIOCTHOCTh CHUCTEMBI, TaK KaK HEKOTOpble KadeabUIuKu
YMyIpSIOTCS 3a0MBaTh B CTEHbl M MOJ AO0ENS ISl HATSHKKM MAasKOB M 4acTo
MONaJatoT B TPYOBI.

KOHTPOJIBHBIE BOITPOCHI:

Kaxk npocuntars npesbliieHust ocu TpyoonpoBo1oB npu ykioHe 0,003 Ha qiune
ydacTka B 2 metpa?

Kaxk 3agenpiBatoTcs 3a30pbl MEXIY TPyOOIpoBOOM U QyTiasipoM?

Kax npou3BoiuTh pa3MeTKy MECT MPOKJIaJAKU TPyOOIPOBOIOB U YCTAHOBKY MECT
KperieHus?
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IIpakTHyeckoe 3anaTHEe Ne S
«MoHTax TpyOONpoOBOJIa B MOJ3EMHON YaCTH 3aHUS

Lens padotsl: 1) Pacuiuputh TeopeTuyeckue 3HaHUS O MpaBUIaX MOHTaXa
BHYTPHJIOMOBBIX CAHTEXHUYECKUX CHCTEM;

2) IlpuoOpecTn HaBBIKM MOHTaXKa TPyOOIPOBOJIa B MOA3EMHOM
YacTH 37aHusl.

B PE3YIbTATC BBIIIOJIHCHUA pa60T51 CTYACHT HOJIZKCH:

3Hamo: 1) IIpaBuia kperieHUs: TPyOOIIPOBOJIOB K CTPOUTEIHHBIM
KOHCTPYKIIUSIM;
2) ITlpaBuia 3aceuku CTBHIKOB.
ymemy: 1) OnpenensTh yKIOH, YKIaIbIBAEMOT0 TPyOOIPOBO/IA.
OBILME ITOJIOXEHM A

B pesynbrare BoinogHeHUs] pabOThl YCTAaHOBUIIM, YTO MOHTaX TPYOOIpoBOIa
CJIElyeT BECTH B CJEIYIOUIEH MOCIe0BATEIbHOCTH: PA3HOCAT TPYOBI M 3aTOTOBKH 10
M0JI36MHOM YacCTH TOJIBaJia, ONMPEIEISIIOT HE0OOXOAUMbIN YKJIOH U YCTAHOBUIIM MECTa
KpEIUIeHHs TPyOOoIpoBoIa.

XO PABOTBI:

1)  OmnpenenuTh NpeBbIlIeHHEe TPYOOIIPOBOIA B HAYalle y4acTKa, MPH JJIHHE B 2
MeTpa, U B KoHIle yyacTka npu ykione 0,003. Ono coctaBisgeTr 6 MM.

2)  O003HAYUTH OCh MPOKJIAAKH TPYOOIPOBOIA.

3)  Omnpenenuts MeCTa KpEIUICHHS TPYOOIIPOBOJIOB.

4)  BBINOTHUTH TEXHOJIOTHYECKYIO KapTy IO MOHTaXY TPyOOIPOBOIOB B
MMOJA3EMHON YaCTH 3/1aHUS.

TEOPETUYECKAA YACTD.

Crnecapp | mpu oMoy MeTpa pazMedaeT Tpaccy MPOKIaaAKud TpyOompoBoa
KaHaJW3allh COTJACHO IMPOEKTY, a CJlecapb 2 IMOJHOCUT K MECTY HPOKIAJKH
3arOTOBKH.

Crnecapsb 1 u ciecaps 2 yKkiIaabIBatOT TPYObl U y3JIbl HA BBIJIOKEHHBIE CTOJIOUKHU
U IPyTUE OTOPBL.

Crnecapsp 2 BCTaBIseT TpyOHYIO 3aTOTOBKY B pacTpyO, 3aTeM YKJIaJbIBacT B
pacTpyO CMOJIIHOW KaHAT U C MTOMOIIbI0O KOHOMIATKH M MOJIOTKA YIIJIOTHSIET €ro0.
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3aTeM OH TOTOBUT IIEMEHTHBIM pacTBOpP U 3aJebIBAET WM PaCTpyOHOE

COCOAMHCHHUC.

Cnecapp 1 ¢ momomipl0 MeTpa ONPEAEISIET MECTO YCTAaHOBKU I10JIBECHOM
OMOpbI JJISI CEPhI'M M MEJOM JeJaeT OTMETKY Ha IUIMTE NEPEKPBhITUSA. 3aTeM OH
MIPUCTABIIET K OTMEUEHHOMY MECTY CTaJbHOM YrojoK (Cephry) M MHUCTOJIETOM
MPUCTPEINBACT €0 K MaHEN NEPEKPHITUS IBYMS JI00ESIMHU.

Crnecappb 1 MeTpoM ompenensieT BHICOTY TATH U J€JaeT Ha HE OTMETKY MEJIOM,
3aTeM BJIEBACT TATY B OTBEPCTHE CEPHI'H 10 OTMETKH M 3arubaeT cBOOOHBIN KOHEI
BHMU3.

Crnecapp 2 HajeBaeT XOMYT Ha TpyOy M COBMEIIAE€T OTBEPCTHS XOMyTa C
YIIKOM TATU. B cOBMelIeHHbIE OTBEPCTHSI Ol BCTaBIAET OONT M 3aTATHMBAET TalKy
rac4YHBIMU KITI0YaMU. YKJIOH TpyOONpOBOIa MPOBEPSIOT C MIOMOIIBIO YPOBHS.

[Ipumeuanue. [lpu pabote ¢ nucronerom III52-M HeoOxoammo crenoBaTh
MHCTPYKIIMH MO €T0 IKCILTyaTaliu, MPUIaracMoi K KaxJa0oMy MUCTOJETY.

KOHTPOJIBHBIE BOITPOCHI:
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1) JI1 KaKoW 1enr COCTaBIISETCS MOHTAXKHBIA 3CKU3 BHYTPUIOMOBOTO
TpyOompoBoaa?

2)  3alenku CThIKAa HA YYTYHHOM TPYOOIPOBOIE KaHATH3AIHH?

3)  Kak onpenensercs BpICOTa TATH MPH MOJIBECHOM CIIOCO0E KPETICHHUS

TpyOomnpoBoaa?
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IIpakTnueckoe 3ansaTue Ne 6

«OnpeneneHue NocaeA0BaTENbHOCTH PaObOT MIPU MOHTAXe PaKOBUHBI U €€
NPUCOEUHEHUS K KaHAIU3ALUN»

Lenb paboTsl: 1) YKpenuts 3HaHUS O MpPaBUIIaX MOHTAKHBIX padoT;
2) TlpuoOpecTy HaBBIKU BBIOJIHEHHUSI MOHTXHBIX PaloT.

B PE3YJIbTATC BBITIOJIHCHUA pa6OTBI CTYACHT OOJIKCH:

3HAMb: 1) ITocnenoBaTeTLHOCTD BBHIIOJIHEHUS Pa0OT;
2) Ha3znaueHue Te€X WU UHBIX HHCTPYMEHTOB.

ymems: 1) BBIMONMHATH MOCEA0BATEIBHOCTH PA0OT IO MOHTAXKY
PaKOBHUHBI U €€ TIPUCOCIUHECHHUE K KaHATH3aIlUH.

OBUIME ITOJIOKEHUA

YMBIBJIbLHUKY YCTAHABJIMBAIOT HA KPOHIITEHHAX WM CKOOBI K 000PYIyIOT
TUIPO3aTBOPAMH W CU(DPOHAMU-PEBUBUSIMU.

XO PABOTBI:

1)  HametuTh pa3MeTKy OTBEPCTHI /I KPCTUICHHSI.

2)  BBINOIHUATH TEXHOJIOTMYECKYIO KapTy M0 YCTAHOBKE U KPEIJICHUEIO PAKOBUHHBI,
YCTaHOBKE THIPO3aTBOPA K PAKOBUHE U MPUCOECINUHEHUE BHIITYCKA OT PAKOBUHBI K
KaHAJIU3alUH.

Bcro nporieaypy moAroToBKM MOYKHO pa3/IeINTh HA HECKOJIBKO ATAIOB:
e  OmnpejaeneHUE BHICOTHI
e  Pa3meTka

e  MoHTax KperieHnn
TEOPETUYECKASA YACTD

[Io cranmapty pakoBUHY 3akpemuisitoT Ha BbicoTe 85 cMm. Ha stoir BmICOTE
MMPOYEPUNBAECTCS TOPU3OHTAIbHAA JIMHUA. Ecinm Bama pakoBHHA MMEET MbEAECTAI
WM UAET B KOMIUIEKTE C TyMOOYKOM, TOTJia BHICOTA €€ MOHTaXa HANpSIMYI0 OyaeT
3aBUCETh OT BBICOTHI ONMIOPHOM HOXKKHU WU TyMOOUKH.

1. Pa3zmeTka otBepctuil. UTo KacaeTcs pa3MeTKHU, TO 3/1€Ch HEOOXOUMBI TOUHbBIE
3aMephbl ISl OTBEPCTUSA KPEIEKHOTO JIEMEHTa. BhIMEPATh MECTa KPEIIEHUS MOKHO
nByMs Mertogamu. llepBblii BapuaHT 3aKito4yaeTcss B TOM, UYTOOBI MPUIONKUTH

PAKOBHHY K CTCHC U ITOCTABUTb OTMCTKH CKBO3b OTBCPCTHAL. BTOpOﬁ MECTO CJIOXHEC,
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OH 3aKJI0YaeTcsi B TOM, 4YTOOBI OCYIIECTBUTH BcE€ H3MepeHus pyJerkoil. Kak B
MEPBOM, TaK U BO BTOPOM cllydae, pa3MeTKy yJo0Hee aenaTh BaBoeM. OJIMH MOXKET
CIIPaBUTHCS, €CIIM PAKOBUHA UMEET OMOPHYIO HOXKKY UM TYMOOUKY.

2. MoHTaX KpeIuieHus - CaMblil MOCJIEAHUN IIar NOAroTOBKU. [10 oTMeueHHBIM
MecTaM MPOCBEPIMBAIOTCS OTBepcTHsi. B Hux 3abuBaercs Ar00enb, B KOTOPBIHA
BKPYYMBAETCS HYKHBIM KPETEK.

JIns  MNONKIIOYEHUsT PAKOBUHBI B  00s3aTEILHOM MOPSAJIKE HEOOXOAUMO
WCMOJIb30BAaTh TalKH, IMWJIBKA U CIEHHATBHBIE JTACTUKOBBIC BKJIAbIIIIH.

3. Kpennenue Ha mmnuibku. [nuibKy cnemyeT BKpyuuBaTh Ha TaKylo IIyOUHY,
YTOOBI MPU yYCTAHOBKE PAKOBHHBI OBLIO JOCTATOYHOE PACCTOSIHUE JIJISi KPETEeKHOM
ralku ¢ TOJJIOKEHHOM moja Hee mpokiaakou. [lnuibka goKHA MPEBBIIATH
TOJIIMHY pakoBUHBI Ha 15 mMm. Teneps moaouIo BpeMs y3HaTh, KaK MOAKIIOYUTH
PaKOBHHY K BOJIONIPOBOJlY M KaHAJIU3ALINH.

[TomaroBast MHCTPYKIHMS TOAKIIOYEHUS CMECUTES:

1. bepere mnmuibKy U3 KOMIUIEKTa CMECUTEIIS M BKPYUHUBAETE €€.

2. Tlocnme mopkitovaeTe MIJIAHT JUIS XOJIOJAHOM/TOopsiuel Boabl. [lpu momornu
POKKOBOTO KJIIOUA 3aTSATUBACTE MX. 3aTSATMBATH CIEAYET aKKypaTHO, TaK KakK €CTh
PHUCK COpBaTh HETIIYOOKYIO pe3n0y.

3. Janee ycTaHaBIMBAaE€TE CMECUTEIb B OTBEPCTHE HA YMbIBAIIbHUKE.

4.C oOpaTHOM CTOPOHBI CMECHUTENSl OJIeBaeTe Ha KpENeKHble UIMUIbKU
YIUIOTHUTENbHBIE MPOKIAAKA M MPIKUMHYIO maidy. Tenepp Bpy4dHYIO HaXUBUTE
TanKy.

5. Ilo okOHYaHHIO OCTAETCSA 3aTSIHYTh TalKy MPHU MTOMOIIH KITFOYa.

[loncoenquuenne  pakOBUHBI K  KaHajduM3alUMd  OPOXOAUT B TaKou
II0CJIe10BATEIbHOCTH

1. BeraBnseTe BeIyck cuoHa B paKOBHHY M 3aKPETUISIETE €TO.

2. K cudony mmoa pakoBuHY IpUKpPyIHBaeTe MATPyOOK I OTBOJAA CTOKOB.

3. Oror marpyOOK HampaBlsgeTe B KaHAJIM3AlMOHHBIA cmyck. HekoTtopbie
cu(OHBI B CBOSH KOMIUICKTAllMM MMEIOT MAaTpyOKH MEHbIIero auamerpa. Iloatomy
moTpeOyeTcss HCIOJB30BaHHE PE3WHOBOTO Iepexoda C OOJBIIOro Ha MEHBIIHHA
TAAMETP.

4. 1o 3aBepICeHUN OCTAETCS MPOBEPUTH BCIO CUCTEMY Ha MPEAMET TEUH.

Cl (cantexHuk 1) BBIHUMAET PAaKOBHHY W3 YIMNAKOBKH, MOJAHOCHT K MECTY
YCTAHOBKH U CTaBUT K CTEHE Ha pedpo.

Cl pa3Meuaer Ha CT€HE MeCTa KpEIJICHUS PAaKOBUHBI M CIHHKH, COOJOmast
CUMMETPUYHOCTb PACIIOJIOKEHHS BOAOMPOBOIHON TPYObl OTHOCUTEIBHO MOABOAKHU.

C1 BriIIOYaeT 3JEKTPOCBEPIUIIbHYIO MAIIMHKY, OepeTcs 3a pyKOSITKH KOopIyca
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NaTpoHa W MOJAHOCUT OCTpUE cBepia K MeTke. Haxumas Ha PYyKOATKH, CBEPIUT
OTBEpCTUE  HYKHOU rIIyOMHBI. 3aTe€M BCTaBISET XJIOPBUHUJIOBBIE BTYJKH B
MIPOCBEPIICHHBIE OTBEPCTHS.

Cl ycranaBnuBaeT B MNPOEKTHOE TMOJOXKEHUE M 3AKPEIUIAET PAKOBUHY
mypynamu. Tak jke 3aKperuisieT CTalbHYI0 SMaIUPOBAHHYIO CIIUHKY.

Cl mnHamaThiBaeT Ha BBIIYCK pPAKOBUHBI MPOCMOJIEHHYIO Tpsiib MaKIIH,

MpUCOEIUHAET CU(POH K BBINIYCKY M OTBOJHOM TpyOe KaHamM3alMH, a 3aTeM

3a4YCKaHUBaAcCT U 3aACJIbIBACT paCTPY6HOC COCAMHCHUC LICMCHTHBIM PACTBOPOM.

YCTAHOBKA U TPUCOEANHEHUE PAKOBUH
K KAHAJIN3AUNOHHOU CETH

Bxmrouerno 16% BpemMeHM Ha TOATOTOBUTEIHHO-3aKIIOUNUTEIBHBIC PaOOTHl H

OTIBIX.

KOHTPOJIBHBIE BOITPOCHI:

1)  Tlpunrmm paboTsl THIPO3aTBOPA?
2) Kak npou3BoasT pa3MeTKy OTBEPCTHN JIs KPEIUICHUSI YMbIBAJIbHUKA?
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IIpakTnueckoe 3ansaTue Ne 7
«YcTaHOBKA M MPUCOEANHEHNE BAaHHBI K CUCTEME KaHaIU3aLUI»

Lenb paboTsl: 1) YKpenutb TeopeTHUECKUE 3HAHUS O TIPABUIIaX MOHTAXKHBIX
pabor;
2) [IpuoOpecTu NpakTUUECKUE HABBIKM YCTAHOBKHU U
NPUCOETUHEHUS BaHHBI.

B pesynbTare BoINOIHEHUS paOOThI CTYACHT JIOJKEH:

3HAMb! 1) ITocnenoBaTeILHOCTD BBITIOJTHEHUS PaloT;
2) HaznaueHue Bcex 3J1€MEHTOB BaHHEL.
ymems: 1) [IpucoequHATh ypaBHUTENb MOTCHIIUAIOB.
OBIIUE ITOJIOJXKEHUA

BOpT BaHHBbI YCTAHABJINBAIOT IO YPOBHIO 'OPHU30HTAJIBHO, ITOAKJIAAbIBAA 10
HO>KKM BaHHBI IJIACTUHKM M3 BJIAroCTOMKOIO Martcpualia.

XO/J PABOTHI:

1) OHpGIIGJII/ITI) MoCJICAOBATCIIBHOCTL YCTAHOBKC BAHHBI B ITPOCKTHOC ITOJIOKCHUC.
2) BreimoaHuTh TCXHOJJIOTHYCCKYIO CXEMY II0 YCTAHOBKC U ITPHUCOCINHCHUIO
BaHHBI K CUCTCMC KaHaJIN3all1uH.

TEOPETUYECKU MATEPUAIL

3amenHa TpyOOIPOBOIOB B CUCTEME BOJIOCHAOKEHUS U BOJOOTBEICHHS COCTOUT
U3 IBYX 3TallOB JJEMOHTaXX U MOHTaX. EcTecTBEHHO, IEpBOE 03HAYAET yIAJIICHHUE
CTapbIX TpyO, a BTOPOE - YCTAHOBKY HOBBIX. JIJIs1 TOTO YTOOBI 3TH MPOLIECCHI MPOIILIN
Ha JOJKHOM YPOBHE, HEOOXOAMMO cOOpaTh 1EIbIii HA0OP MHCTPYMEHTOB:

1. HoxxoBka o meTamniy.

2. MonoTok.

3. Jlpens.

4. Ilepdoparop.

5. bonrapka.

6. 3yowuo.
7. I'aeuHbI€ KIIFOYU Pa3HbIX Pa3MEPOB.

[ToMHUMO JaHHBIX HTHCTPYMEHTOB, HEOOXOUMO MPABUIIBHO MOA00PATh TPYOBI.
J171s1 TOrO HY>KHO XOTsI OBl MPUMEPHO OPUEHTUPOBATHCS B TOM, KaKOTo JUaMeTpa
OHM JIOJIKHBI OBITh JJISl KXKJIOT0 U3 MECT NMpUMeHeHus. Tak, i yHUTa3a TpeOyroTcs
caMble Oouiblline u3aeausi. MUHUMaNbHBIA AHaMeTp TPpyObl, KOTOpas UCIOJIb3YETCs
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JUISL TAaHHOM e, JOJKEH cOCTaBisITh He MeHee 100 Mm. B mpoTuBHOM cityyae Baiia
KaHaJIM3alusl PUCKYET 3aCOPUTHCS Ja)Ke MOCJe KOPOTKOro nepruoaa padoTsl. Jis
YMBIBaJIbHUKA, MOWKH, CTUPAIbHOM MAIIMHKK BIIOJIHE 1I0CTAaTOYHO OyJeT TpyOsl
nuameTpom S50 M.

Tak>xe BaM 00s513aT€IbHO MOHAA00ATCA TaKUE 3JIEMEHThI TPyOOIpoBoa, Kak
ropel. ITO TaK Ha3bIBAEMBbIE MEPEXOTHUKHU, KOTOPBIE UCTIONB3YIOTCS JJIS
MOJICOEIUHEHUSI CaMOi TpyObl K TOMY MJIM MHOMY ycTpoicTBy. K nmpumepy, pazmep
rop 1u1st BaHHOM U MOMKH MOXeT cocTaBUTh 50, 40 unu 32 MM, a JJ1st CTUpAIbHOU
MalIuHbI TOCTaTOYHO Oynet Bcero guub 20 MM. ['1aBHOE, 4TOOBI JaHHBIN MaTepual
HMeJ XOpoLIee KaueCTBO.

YCTAHOBKA U NMPUCOEOWHEHUE BAHHbI K CUCTEME
KAHAJTIU3ALUNUN

Cl npucTaBigeT CHH3Yy K OTBEPCTHIO BaHHBI TPOMHUK, & W3HYTPU BAHHBI
TOPLUOBBIM KJIIOUOM BBEPTHIBAET B HETO BBIMYCK. 3aT€M COCAUHAECT MEPEIUB C
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TPOWMHUKOM U TOPLOBBIM KIIFOUOM 3aTATUBAECT HAKUIHYIO TalKy.

C2 mnpucraBiaseT 4YyryHHYK) HOXKY K BAaHHE M C IOMOIIBIO MOJOTKA W
CTaJIbHOT'O KJIMHA 3aKPEIUIAET €€. AHAJOTHYHO YCTAHABIMBAECT HOKKH.

C1 u C2 nomHOCAT M yCTaHABIMBAIOT BAHHY B IIPOEKTHOE IOJIOKEHUE, PUXTYS
€€ 10 MECTY IS IPUCOEINHEHHNS K BBIITYCKY KaHaJIU3alUu.

Cl HanmeBaeT pe3MHOBBIM MAaH)KET HAa HAIOJBHBIA CHUQOH M Ha TPOUHMK
KaHaJIM3alMOHHON rpeOeHKU. 3aTeM ¢ IOMOIIbI0 TPYOHOro KIK4Ya COEIUHSET
HAKJIQJJHOW raiikoi cu(OH C BBITYCKHBIM TPOMHUKOM BaHHBI.

KOHTPOJIBHBIE BOITPOCHI:
1)  Ha3naueHue ypaBHUTEIS MOTCHIIUATIOB?
2)  TpeOyercs Jiu MPU YCTAHOBKU BaHHBI IPOU3BOUTH 3aMEPHO-MOHTAXKHYO
KapTy?
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