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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKoil U npodecCHOHAIBHOM MPAaKTUYECKOH MOATOTOBKU O0YYarOIIUXCs
COCTaBJISIOT IPAKTUYECKUE 3aHATHUA.

CoctaB u copepkaHME NPAKTUYECKUX 3aHATUN HaIpaBleHbl Ha peanusanuio PenepaibHOrO
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCHOHATBHOIO 00pa30BaHMs.

Benymieidi  qupakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (hOpMUpOBaHHE
poeCCUOHATBLHBIX NMPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpEJesIeHHbIE JeHCTBUS, Olepaluy,
HEOOXO/JMMBIE B TOCIEAYIOUEM B MPO(ECCHOHATBLHONW NEATENbHOCTH) MM Y4eOHBIX NPAKTUYECKUX
yYMEHUH , HeOOXOAUMBIX B IOCIEAYIOIIeH y4eOHON AeATeNbHOCTH.

Benymen IuaakTH4YeCKOM LENbIO SBISETCA JKCIEPUMEHTAIBHOE IOATBEPXKACHHE M IIPOBEpPKaA
CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN ).
B cootBercTBuu ¢ pabdoueii mporpammoii [IM.07 «BeimonHenune paboT Mo MPOU3BOACTBY IPOBOJIOKH U
KAaHATOB»  IPELyCMOTPEHO MPOBEACHUE IPAKTUYECKUX 3aHATUH.

B pe3yinbrare ux BBIIOJHEHMSI, 00Y4arOIUNACS JOKEH:

ymemb:

V¥ 7.1.01 ycraHaBiuBaTh TEXHOJIOIMUECKUN HHCTPYMEHT HA OJHOKPATHBIX BOJIOYHUJIBHBIX CTAHAX;
VY 7.1.02 onpenensiTh TUIl BOJOKH M TEXHOJOTMYECKYIO CMa3Ky B 3aBUCMMOCTU OT BHJIa IIPOU3BOJUMOMN
IPOJYKIINH;
VY 7.1.03 oueHuBaTh KauecTBO U HEOOXOIMMOE KOJIMYECTBO TEXHOJIOTMYECKOM CMa3Kku B Ipoliecce
BOJIOYCHHSI,
V¥ 7.1.04 ycraHaBIuMBaTh TEXHOJIOTMUECKUA HHCTPYMEHT HA OJTHOKPATHBIX BOJIOYMIIBHBIX CTaHaX;
VY 7.1.05 Bu3yanbHO OnpeaensTh HaIuuue Je(eKTOB Ha IOBEPXHOCTH METaJlIa Iepel BOJIOUEHHEM;
V¥ 7.2.01 noxaBarh TAHYIIUM YCTPOWCTBOM C pa3MaThIBaTeNs IPsIM HA KAHATOBBIOILYIO MAIINHY;
Y 7.2.02 ocywmecTBIATh KOHTPOJIb IPAaBUJIBHOI'O CBHMBAaHUS KaHATOB, HATsHKeHHUs Ha Oapaban
(TEXHOJIOTUYECKYIO KaTYIIKY) Ha KaHATOBBIOIINX MAIlIMHAX;
Y 7.2.03 npousBOAMTH ONEpalMM I10 3aMEHE TEXHOJOIMYECKMX KaTylleK, NpUeMHbIX OapabaHOB,
OpPraHUYECKOT0 CepACUYHNKA Ha KaHATOBBIOUIMX MallllHaX;
VY 7.2.04 npuMeHsTh IporpaMMHoe o0ecrieyeHre paboyero MecTa y4acTka Mpou3BOJICTBA MPSAN, KOpAa U
apMaTypHBIX Mpsiiel Ha NPAAEBhIOIINX MAITNHAX;
ConepkaHue TPAKTMYECKMX U JIAOOPAaTOPHBIX 3aHATUA OpPHEHTUPOBAHO Ha (OPMHPOBAHHME OOIIMX
KOMIIETEHIIMI M0 MPO(eCCHOHATBHOMY MOJYIIFO IPOrpaMMbl MOJTOTOBKH CHELMAMCTOB CPEIHErO 3BEHA 110
CIIELMAIILHOCTY U OBJIAJICHUIO HPOPeCcCUOHANbHBIMU KOMNEMEHUUAMU.

[IK 7.1BecTH TEXHOJIOTMYECKUN IPOLECC HAa OJHOKPATHBIX M MHOTOKPATHBIX BOJIOYMJIBHBIX
CTaHaXx.

[1K 7.2 BecTu T€XHOJIOTMYECKUH TIPOLECC HA MPSIIEBBIOIINX KAHATOBBIOIINUX MallllHaX.
A Taroke GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL:

OK 01B»siOupats cnocoObl perieHust 3aaad NnpodecCHOHATBHOM JESATEIbHOCTH NMPUMEHHUTENbHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 Hcnonp3oBaTh COBpEMEHHbBIE CpE/ICTBAa MOWCKA, aHATW3a W UHTEpHpeTanuud HHPOpPMALUU U
MH(OPMAaLIOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTU

Bremmonnenue oOywaromumucs npaktudeckux padot no 1IM.07 Beimonmnenue paboT Mo mpOU3BOICTBY
npoBosiok U kaHatoB, MJIK.07.01 Benenue TeXHOJOTHUECKOTo Tpoliecca Ha OJHOKPAaTHBIX U
MHOTOKPAaTHBIX BOJIOUMJIBHBIX cTaHax/ BejeHHe TeXHOJOTHYecKoro IMpolecca Ha TMPsJIEBbIONINX
KaHATOBBIOIIMX MAIlIMHAX HAIpaBJEeHO Ha:
- 00001IeHNe, CUCTEMATU3AIHIO, YIIyOJeHne, 3aKperyieHue, Pa3BUTHE U JIETATU3AIMIO TOTYYECHHBIX
TEOPETUYECKHX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOMN JUCIUIITHHBI;

- (hopMuUpOBaHHE YMEHHWI MPHUMEHSTH MOJyYCHHbIC 3HAHUS Ha TPAKTHKE, PEeaH3alfio IMHCTBA
MHTEJUIEKTYaJIbHON M MPAKTUYECKON JeATEIbHOCTH;

- (hopMHpOBaHHE U pa3BUTHE YMEHMI: HaOIIOAaTh, CPAaBHMBATh, COINOCTABIATh, AHAJIM3UPOBATH,



Je7aTh BBIBOABI M OOOOILEHMS, CAaMOCTOSTENBHO BECTH MCCIEIOBAHMS, IOJIb30BATHCS PA3THUYHBIMU
pUeMaMHu U3MepeHU, OPOPMIISATh PE3YNIBTATHl B BHJIE TAOIHII, CXeM, TpauKOB;

- mpuoOpeTeHHe HaBBIKOB PabOTHl C pa3IMYHBIMH NPUOOpaMH, amnmnapatrypod, yCTaHOBKAMHU U
IPYTUMH TEXHUYECKHUMHU CPEICTBAMU;

- Ppa3BUTHE UWHTEIUIGKTYaJbHBIX YyMEHUH y OyAylIMX CHEHHAIHCTOB: aAHATUTHYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIPAaOOTKY NPH PEIICHUH MMOCTABICHHBIX 3a7a4y MPO(ECCHOHATBHO 3HAUUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITEIILHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKASI HHUIIUATHBA.

[pakTiueckne 3aHATHs MPOBOJATCS IMOCIE COOTBETCTBYIOIICH TEMBbI, KOTOpas 0OecreynBaeT HAIMYHE
3HAHWH, HEOOXOUMBIX JIIS €€ BBITOJHCHHSI.



2METOAUYECKHUE YKA3AHUS

Tema 1.2 BoJsiounsibHoe 000py10BaHue
IIpakTnueckas padora Nel, Ne2

Boaouenue Ha OTHOKPATHBIX BOJOYUJIbHBIX CTAHAX IPOBOJJIOKH JTHAMETPOM 0 1,8 MM

Heuab: OcBoUTH HEOOXOAUMBIE OTIEpAIIMK HACTPOHKH BOJIOYMIIBHOTO CTaHA
Boinoanus padory, Bl Oyaere:
ymemy:
- OTJIMYATh TUIl BOJIOYMIILHBIX MAIllUH
- BBIABJIATH HCUCHIPABHOCTH IIPU pa60Te Ha BOJIOUYMJIHHOM MaIlluHE IpAMOTOYHOI'O TUIIA
- IPOU3BOJIUTH NPOTATUBAHKE [TPOBOJIOKH TUAMETPOM CBbIIIE 1,8 MM.

MartepuaibHoe odecnedeHne: BOJIOYMIBHBIN CTaH IPSIMOTOYHOTO THIIA
3ananue
OcBouTh pabOTy BOJOYHIILHOTO CTaHA

Bosouenue siBnsiercss IpeBHEHIIMM M OJHUM M3 HauboJiee HIMPOKO paclpOCTPaHEHHBIX BHUJIOB
00pabOTKM METAJUIOB JAaBieHHEM. [IpH BOJOYEHHWH METaul MPOTSITUBACTCS Yepe3 COOTBETCTBYIOIIEE
OTBEPCTUE BOJOYMIBHOIO MHCTPYMEHTA (BOJIOKHM) M IPUHUMAET pa3Mepbl U (OpMy 3TOr0 OTBEPCTHUS.
BostounnbHBIME cTaHAMH HA3bIBAIOTCS MAIIWHBL, CITY)KalIHe Ui 00pabOTKH METaNIOB BOJIOYCHUEM, T.€.
IOPOTATMBAaHUEM METAJUIMYECKHX 3arOTOBOK 4Yepe3 OTBEPCTUE BOJOKH, Pa3Mepbl KOTOPOrO MEHbIIE
pa3MepoB CEYEHMsI 3arOTOBOK MUCXOJIHOTO MeTasuia. B 3aBUCMMOCTH OT KOHCTPYKLUU U IPUHIUIA PaOOTHI
TAHYLIETr0  yCTPOMCTBA Pa3jin4yal0T BOJOYMJIBHBIE CTaHbl. - C MPSIMOJUHEHHBIM JBH)KCHHEM
IIPOTATMBAEMOro MaTrepHraia (LIenHble, C TYCEHUYHON TArOM, C BO3BPATHO-IIOCTYNATEIbHO ABMKYILIMMUCS
KapeTKaMH, peedHble, THApaBIMYEeCcKHe); - ¢ HamaTblBaHWeM oOpalaThlBaeMOro MeTajula Ha OapabaH.
CraHbl C OpsAMOJUHEHHBIM JIBUJKEHHEM 00padaThlBA€MOr0 MeTajljila MPUMEHSIOTCS JUIsl BOJIOYEHHUS
IOPYTKOB, TPYO M MPOYMX M3AEIUH, HE TMOJIBEPraeMbIX CMAThIBaHHIO B OyXThl. CTaHbl C HaMaTbIBAHUEM
MeTaija B OyXThbl NPUMEHSIOTCS, TJIABHBIM 00pa3oM, JUis BOJOYEHHs TNPOBOJIOKH, HEKOTOPBIX
crenuanbHbIX npoduieid u TpyO HeOompmoro auamerpa. B 3aBucumoctn oT uuncna OGapabaHOB U
XapakTepa uX paboThl CTaHbl MOJAPA3AEIAIOTCA Ha: - OJHOKpPATHBIE; - MHOTOKpaTHbIE, paboTaromue 0e3
NPOTUBOHATSDKEHHS; - MHOTOKpaTHbIE, paloTarolie ¢ MPOTUBOHATSDKEHUEM; - MHOTOKPATHBIE,
paboTaOIINE CO CKOJTBKEHUEM.

OnHOKpaTHBIMM ~ BOJIOYMJIBHBIMM ~ CTaHAMM HA3bIBAlOTCA  CTaHbl, B  KOTOPBIX BOJIOYEHHE
OCYILIECTBIISIETCSI B OJMH MPOXOJ, & MHOTOKPAaTHBIMU - CTaHbl, B KOTOPHIX BOJIOYEHUE BBIMOIHSIETCSA B
HECKOJIBKO MPOXO0/I0B, YEPE3 Pl IOCIE0BATEIBHO YCTAHOBJIEHHBIX BOJOK. OTHOKpaTHBIE BOJIOYHIIBHBIE
CTaHbl IPUMEHSIOTCSI B OCHOBHOM, 11 BOJIOUYEHHUSI TOJCTOM NMPOBOJIOKH PA3IMYHBIX Mpoduiieit u Tpyo,
MHOT'OKPaTHBIE JIJIs1 BOJIOUYEHUS IPOBOJIOKU CPETHUX, TOHKUX U TOHYAMIINX pa3MEpOB.

IHopsiiok BhINOJIHEHHS Pa0OTHI
1. Ha3Banue paboThI.

2. Llenb paboTHI.

3. KpaTkue TeopeTHueCKrEe CBEACHHUS.

4. Cxema BOJIOYWIBHOTO CTaHA.

5. DCKU3HBIN YepTEX JTUHUU.

6. Paccuntars mapaMeTpsl BOJIOUEHHUS U 3aHECTH UX B TaOiuIy 1.

7. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Xoa padoTsl

Tabnuua 1 — Pe3ynpTaThl BoJOYeHUs


https://topuch.com/kusachki-kkgs/index.html
https://topuch.com/kusachki-kkgs/index.html
https://topuch.com/kusachki-kkgs/index.html
https://topuch.com/4-volochenie-tehnologicheskie-operacii-pri-volochenii/index.html
https://topuch.com/4-volochenie-tehnologicheskie-operacii-pri-volochenii/index.html
https://topuch.com/4-volochenie-tehnologicheskie-operacii-pri-volochenii/index.html
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KouTpoJbHbIle BOonpochl
Omnpenenenre BOJIOYEHUS U BOJIOUUIIBHBIX CTAHOB.
KHaCCI/ICI)I/IKaLII/ISI BOJIOYUJIBHBIX CTAHOB.
KoHncTpykius BoJIOKH.
KoHcTpykiys v npuHIUIT JEUCTBUS IPSIMOTOYHOIO BOJIOYMIIBHOTO CTaHa.
@dopma npeacTraBJieHus pe3yabTarTa:
BrmonaenHas pa60Ta B TCTpaau, 3all0OJIHCHHAs Ta6JII/II_[a , OTBCTHI HAa BOIIPOCHI
Kpurepum ouenku:

Otmerka "S5"

[IpakTnueckass paboTa BBHINOJIHEHA B IIOJHOM O0BEME C COOJIIOJIEHHEM HEO0OXOAUMOI
nocienoBarenbHOCTH. OOydaromecs padoTaay MOJTHOCTBIO CAMOCTOSITEIBHO: OI00PaIN HEOOXOMBbIE
IUIsL BBITIOJTHEHHUS TIpEJiaraeMbIX pa0dOT MCTOYHHMKH 3HAHHM, IMOKa3ald HEOOXOIUMBIE JUIS TPOBEICHHS
MPAKTUYECKUX U CAMOCTOATENBHBIX paOOT TEOPETUUECKUE 3HAHUS, IPAKTHUECKUE YMEHHUS U HaBbIKU.

Pabora opopmiieHa akKypaTHO, B ONITUMATBHON JJIs1 (PUKCALUN PE3YyIbTaTOB (hopMme.

Otmerka "4"

[IpakTyeckas WM CaMOCTOSATENbHAs paboTa BBINOJIHEHA CTYACHTAMH B IOJHOM OOBEMe W
caMoCTOsITeNbHO. JlomyckaeTcss OTKIOHEHHE OT HEOOXOIUMOM IOCIeI0BaTEIbHOCTH BBINOJIHEHUS, HE
BIIMSIIOIIEE HA TPABWIBHOCTh KOHEYHOTO pe3yibTara (IIEpecTaHOBKAa ITYHKTOB THIIOBOTO IUIAHA,
[I0CJIE/IOBATEIbHOCTh  BBINOJIHAEMBIX 3a/laHUi, OTBEThl Ha Bompochl). lcmonb30BaHbl yKa3aHHbIE
WCTOYHMKH 3HaHWH. Pabora mokaszana 3HaHHE OCHOBHOTO TEOPETHUECKOTO MaTepualia M OBIAJICHUE
YMEHUSMH, HEOOXOAUMBIMU JJIS1 CAMOCTOSITEILHOTO BBIITOJTHEHUS PaOOTHI.

JlomyckaroTcest HETOYHOCTH M HEOPEKHOCTh B 0(DOPMIIEHUH PE3yIbTaTOB paOOTHI.

Otmerka "3"

[TpakTrueckast paboTa BBINOJIHEHA U O0pOpMIIEHA C MOMOUIbIO Mpernojaasarens. Ha BolmosHeHue
paloThl 3aTpayeHO MHOTO BpPEMEHHU (JJaHa BO3MOXHOCTH JojenaTrb padory aoma). CTyIAeHT MokKasai
3HAaHUS TEOPETUYECKOTO MaTepuaia, HO HCIBITHIBAIN 3aTPyIHEHHS TPU CaMOCTOSTENbHOW paboTe co
CTaTUCTMYECKUMH MaTepHallaMH.

Otmerka "2"

BeicTaBisiercss B TOM cityyae, KOT/la CTYJEHT OKa3ajcsl He MOATOTOBIEHHBIM K BBIIIOJIHEHUIO 3TOU
pabotel. [lomydeHHbIE pe3yibTaThl HE TO3BOJIIIOT CHENAaTh TMPABWIIBHBIX BBIBOJOB M IOJHOCTHIO
pacxonsTcsl C MOCTaBIeHHOH 1enbro. OOHapyKeHO IJI0XOe 3HAaHHE TEOPETHUYECKOro MaTepuayia u
OTCYTCTBHE HEOOXOIUMbIX YMEHUH.

JlaGoparopuasi padora Nel,Ne2
BoJioueHne Ha OTHOKPATHBIX BOJOYMJIBHBIX CTAHAX NPAMOTOYHOI0 THIIA NPOBOJIOKHU
auaMeTpom cBbime 1,8 MM (Ha npexnpusitun)
Lean paboThi:
N3yuuth nocienoBaTeabHOCTh ONepaluii MpyU BOJOYEHUH Ha CTaHEe MPSIMOTOYHOIO THUIA
Beinosnus padory, Bel Oyaere:
ymemy:
- OTJINYATh TUIl BOJIOYMJIBHBIX MalllUH
- BBIABJISTH HEUCIIPABHOCTHU MPHU pabOTe Ha BOJIOYMIIbHON MallliHE MPSIMOTOYHOIO TUIIA
- IPOU3BOIUTH IPOTATUBAHKE ITPOBOJIOKH JUAMETPOM CBbILIE 1,8 MM.



MartepunanbHoe o0ecniedeHHe: BOJIOYWIBHBIN CTaH IPSIMOTOYHOIO THIIA

Xopn paboThr:

1. O3HaKOMHTHCS C HHCTPYKIIUEH 1O paboTe Ha CTaHe.

2. IlonyuuTh 3a1aHle Yy CMEHHOT'O MacTepa

3. [IpousBecTu MpOTATrMBaHUE 3arOTOBKH /10 KOHEYHOTO pa3Mepa
3. IIpoiiTu TecTupoBaHuUE.

4. Pe3ynbTar nNpenocTaBUTh ISl OLEHKH

®opma npeacrabJieHus pe3yJbTara: 0TYeT

Kpurtepuu oueHku
Otuer o npojenaHHON paboTe JOHKEH ObITh MIPENOCTABIIEH B BUJIE PE3YIbTaTOB TECTUPOBAHUS HA
KOMIIBIOTEPE.

OrMmerka "S5"

[IpakTuyeckas paboTa BBIIOJHEHA B TNOJHOM O0BEME C COONIOJCHHEM HEOOXOAUMOM
nocjuenoBarenbHOCTH. O0ydaromecs padoTaau MOJTHOCTBIO CAMOCTOSITENbHO: OI00PAIN HEOOXOMMBbIE
JUIS BBINOJIHEHMSI MpeaaraéMbplXx padoT UCTOYHMKM 3HaHWM, MOKa3aid HEOOXOIUMBIE ISl MPOBEICHUS
MPAKTUYECKUX U CAMOCTOATENBHBIX pabOT TEOPETUUECKUE 3HAHUS, IPAKTUUECKIE YMEHHUS U HaBBIKU.

Pabora opopmiieHa akKypaTHO, B ONITUMATBHON 11 (PUKCALUN PE3YyIbTaTOB (hopMe.

Otmerka "4"

[IpakTHyeckas WM CaMOCTOATENbHAs paboTa BBINOJIHEHA CTYACHTAMH B IOJHOM OOBEMe W
caMoCTOsITeNbHO. JlomyckaeTcss OTKIOHEHHE OT HEOOXOJMMOH IOCIe0BaTEeIbHOCTH BBINOJIHEHUS, HE
BIUSIOLIEE Ha IMPaBWIBHOCTb KOHEYHOI'O pe3yjibTaTa (IEpecTaHOBKAa IIYHKTOB THUIIOBOI'O IUIAHA,
[I0CJIE/IOBATEIbHOCTh BBINMOJIHAEMBIX 3a/laHUi, OTBEThl Ha BoOHpochl). lcronb30BaHbl yKa3aHHbIE
UCTOYHMKH 3HaHWH. PaboTa mokaszana 3HaHHE OCHOBHOTO TEOPETHYECKOTO MaTepHaja W OBIIAJCHUE
YMEHUSAMH, HEOOXOAUMBIMU JJIS1 CAMOCTOSITEIIbHOIO BBIIIOJHEHUS Pa0OTHI.

JlomyckaroTcest HETOUHOCTH M HEOPEXKHOCTh B 0(DOPMIIEHUH PE3yIbTaTOB paOOTHI.

Otmerka "3"

[TpakTrueckast paboTa BBINOIHEHA U OQOpPMIIEHA C MOMOIIbIO NpenojaBatens. Ha BbinoigHeHMe
paloThl 3aTpayeHO MHOTO BpPEMEHHU (JJaHa BO3MOXHOCTb JoJenaTh padory goma). CTyIeHT mokasai
3HAHUSA TEOPETUYECKOr0 MaTepuana, HO HCIBITHIBAIA 3aTPYAHEHHUS NPU CaMOCTOSITENIbHON paboTe co
CTaTUCTHUYECKUMH MaTepHallaMH.

Otmerka "2"

BeicTaBisiercss B TOM cityyae, KOT/la CTYJEHT OKa3aJCsl He MOJArOTOBJICHHBIM K BBIITOJIHEHHIO ATOM
pabotel. IlomyueHHble pe3ynbTaThl HE MO3BOJIAIOT CHENAaTh MPaBWIBHBIX BBIBOJOB U IOJHOCTBHIO
pacxolsTcsl C MOCTaBIeHHOH 1enbro. OOHapyKeHO IJI0XOe 3HAaHHE TEOPETHYECKOro MaTephayia u
OTCYTCTBHE HEOOXOIMMBIX YMEHHUH.

Tema 1.3 IloaroToBKa NOBEPXHOCTH METAJLJIA K BOJIOYEHHU IO
IIpakTHyeckas: padora Ne3.
IMoaroroBka CTPYKTYpPbI 1 NOBEPXHOCTH CTAJIU K BOJIOYEHH IO
Hean:
- OIpeAeNIATh MUHUMAJIbHOE BPEMsI BBIIEPKKHA METAJlIa B TIEUH
= 3HATh OCHOBHBIC ITOJIOKCHHUA ITOATOTOBKH METAJIJIa K BOJIOYCHHUTIO
Beinosnus patdory, Bel Oyaere:
yMeTBZ onpenens{TL MHUHHUMAJIBHOC BpCMS[ BI)II[ep)KKI/I METaJllia B IICYHN

3ananue

BHuMmaTe1bHO NPOYUTATH TEOPHIO
Pemmnts 3amauy

OTBeTUTH Ha BOIIPOCHI



OnTumanbHass CTPYKTypa KaTaHKW JUIS BOJIOUYEHHUS OIPEACSeTCS CIACAYIOIIUMH  TPeMsl
XapaKTepUCTHKAMU: CTPYKTypa KaTaHKH JIOJDKHA COCTOATh W3 MepiuTa U (epputa M HE COJEpKaTh
MapTeHCUT WJIM TPOOCTHT; OOJIACTH, 3aHMMaeMble (EPPUTOM, IOJDKHBI OBITH MEIKMMH U PaBHOMEPHO
pacrlpeieiecHHBIMM TI0 CEUEHHUIO; TMEepiUT KaK OCHOBHOM DJJIEMEHT CTPYKTYpbl JOJKEH ObITh
TOHKOIUIACTUHYATHIM, a MPOCIOWKH IEMEHTHTa — TOHKUMHU. 3HAYUTEIHHOE BIHUSHHUE HA JAITBHEUITYIO
nedopMaIMoHHYl0  00pabOTKY CTaJlMi OKa3bIBAaeT TpEIBAapUTEIbHAs TepMHUYEecKas o0O0paboTka.
HcnpITaHHBIM  METO/IOM TIOJTOTOBKM CTPYKTYPBHI CTaJId K BOJIOYCHHIO SIBISICTCS MATCHTHPOBAHUE.
[laTeHTHpOBaHUIO MOABEpraeTcsd Kak KaTaHKa, Tak M mepenenbHas 3arotoBka. CyIIHOCTh METOAa
3aKJIFOYAeTCsl B HArpeBe 3aroTOBKM BBIIIE Temreparypsl Ac3 mis oOpa3oBaHUs ayCTCHHTa U
M30TEPMUYECKOM pacmajie MepeoxJaxJAeHHOTO ayCTEHUTa B CBMHIIOBBIX WJIM COJIIHBIX BaHHax. [locie
MAaTEHTHPOBAHUS MONyJaroT copouthyro ctpykTypy (HRC 30): cMech depputa v ieMEeHTHUTA.

Br160p pexxrma naTeHTHpOBaHUS MPOBOJIOKK PaCCMOTPEH Ha MpUMEpE.

Hpumep. Jlnsa nposonoku guamerpom 2,0 MM c coxaepxanueM yriepoaa 0,6% omnpenenutsb
TEeMIIepaTypy HarpeBa U TeMmIiepaTypy BaHHBI pacmana. M3 manneix Tabn. 1 ciemyer, 4yTo TeMieparypa
HarpeBa npoBosioku coctarisieT 8900C, Temmneparypa BaHHbl pacnaaa 4950C. Ilo nomorpamme puc. 1
yepe3 TOYKH, COOTBETCTBYIOLIME AUaMeTpy MmpoBosioku 2,0 MM U conepkanuto yraepoaa B ctanu 0,6%
MPOBOAMM TMPSAMYI0, TIEPECEKAIONIYIO0 JIMHUIO PEKUMOB TIATCHTUPOBAaHUA. ToYKa TepeceueHus
MOKa3bIBAaeT, YTO TEMIIepaTypa HarpeBa IMPOBOJIOKM Ha BbIXOAE W3 meuu cocraBisieT 9150C, a
temriepatypa BaHHbl pacmana 4900C. Jlannble Taba. 1 Jal0T HECKOJIBKO 3aHIKCHHBIE 3HAYCHUS
TEeMIIEpaTypbl HarpeBa MPOBOJOKU. Tak Kak B HACTOSIIEEe BPEMS CYIIECTBYET TEHJICHIUS MOBBIIICHUS
TEMIIEpPAaTypbl HarpeBa IPOBOJOKH TIPH IATCHTUPOBAHWH, CIICIYeT OPHCHTUPOBATHCS HA JIaHHBIC
HOMOTPaMMBbI. J[OMyCTUMBINA MHTEpBaJl OTKIOHEHUSI TEMIEpaTyphl HarpeBa OT HOMHHAJIBLHOTO 3HAYCHUS
cocraBisieT +100C, oxnaxneHuss +50C. Pekomenayemoe MHUHHUMAalIbHOE BPEMsI BBIACPKKH B IEUYU U
BaHHE JJIs1 IPOBOJIOKU PA3IMYHBIX JUAMETPOB MIPUBEICHO HIDKE:

MuHuMaIbHOE BpEeMs BBIICPKKH METallla B IEYH M BAHHE Paciiajia Mpy NaTCHTHPOBAHUH
HuameTtp npoBosoku, mm 1,0 1,5 2,0 3,0 4,0 5,0 6,5
Brinepikka B meun, ¢ 30 35 45 50 70 90 110
Brineprkka B BanHe pacrniaza, ¢ 18 18 20 25 35 50 60

3agaua

Omnpenenutsb, UCHONBL3YsT POPMYIIBI U HOMOTpaMMy, TemrepaTypsl HarpeBa tH u BanHbI pacnaga tB npu
MAaTEeHTUPOBAHUH JIOIBTEKTOMIHOW CTAJM C CO/Eep)KaHUeM yriepona ....%. Juamerp mpoBonoku d = ....
Mwm (mo 3amanuio). CpaBHUTH MOJIyUYE€HHBIE pe3yabTaThl. ONpeneluTh MUHUMAIBHOE BPEMS BBIIEPIKKH
MeTaJula B IIeUd T M BaHHE pacnaza T B (mo tabnwuie).

Bonpoce! 11 KOHTpOIA

1. Bunsl Tepmuueckoit 00pabOTKu, IpUMEHSIEMBbIE JJIs1 TPOBOJIOKH?

2. B uem 3akimoyaeTcs NaTeHTUPOBAHUE MPOBOJIOKU?

3. Kax BbpIOMparoT mnpu MNaTEHTHUPOBAHUM TEMIIEPaTypy, BpeMsl BBIIEPKKH, CKOPOCTh HarpeBa H
JUINTEIBHOCTD OXJIAKICHUS?

4. Kak 3ammmaroT MoBEPXHOCTh MPOBOJIOKH OT OKUCIIEHUS?

5. Kakue 0coOeHHOCTH UMEET CTPYKTypa copouTa?

6. Kakue GaxkTopbl BIUSAIOT Ha TAaTEHTUPOBAHNE

®opma npeacTraBjIeHUd pe3yabTara:
Brinonnennas pabota B TeTpajiu, 3al0JIHEHHAas TabIUIa , OTBETHI Ha BOIPOCHI
Kpurepun ouenku:

OtMmeTka "5"
[TpakTudeckass paboTa BBHIMOJIHEHA B TMOJTHOM O0beMe C COOMIOJeHHEM HEoOXO0IuMOi
nocienoBareabHOCTH. O0yuaromuecs padboTany MOJHOCTBI0O CAMOCTOATENBHO: MO00pai He0OX0AUMbIC



IUIsL BBIIIOJTHEHUS TIpeAaraeMblX padOT MCTOYHHMKHM 3HAHUH, MOKa3ajdl HEOOXOAMMBIE JUIS TPOBEICHUS
MPAKTUYECKUX U CAMOCTOATENBHBIX pa0OT TEOPETUUECKHE 3HAHUS, TPAKTUUECKHE YMEHUS U HAaBBIKH.

Pabora odopmiieHa akKypaTHO, B OIITUMAIIBHOM 15l PUKCAIIMK PE3YIIbTAaTOB (hopMe.

OrMmerka "4"

[IpakTudeckas WM CaMOCTOSITeIbHAs pabOTa BBHINOJHEHA CTYACHTAMH B IIOJHOM OOBbEMe H
CaMOCTOSITeNbHO. JlomyckaeTcss OTKJIOHEHHE OT HEOOXOJMMOH I0CIEeI0BaTEIbHOCTH BBINOJIHEHUS, HE
BIMSIOIIEE Ha TPABWIBHOCTh KOHEYHOTO pe3yibTara (IEpecTaHOBKAa ITYHKTOB THIIOBOTO IUIAHA,
[I0CJIEIOBATENbHOCTh  BBINOJHAEMBIX 3a/aHuil, OTBEThl Ha BOHPOCHI). MCHonb30BaHBl yKa3aHHbIE
WCTOYHMKM 3HaHWH. Pabora mokaszana 3HaHHE OCHOBHOTO TEOPETHMYECKOI'O MaTepuajia M OBJaJeHUe
YMEHUSAMH, HEOOXOAUMBIMHU AJISi CAMOCTOSITEIILHOTO BBIITOJHEHUS Pa0OTHI.

JlomyckaroTcsi HETOUHOCTH M HEOPEXKHOCTh B 0(hOPMIICHUN PE3YJIbTATOB PAOOTHI.

Ormerka "3"

[IpakTuyeckas paboTa BbIONHEHA M O(OpMIICHA ¢ MOMOLIbIO IpenoaaBaTens. Ha Beimonnenue
paloThl 3aTpayeHO MHOTO BpPEMEHHU (JaHa BO3MOXKHOCTb JojenaTb padory aoma). CTyIeHT mokKasai
3HAHUS TEOPETUYECKOTO Marepuaia, HO HCIBITHIBAIN 3aTPYAHEHUS MPU CaMOCTOATENBbHOH paboTe co
CTaTUCTHUYECKUMU MaTepUallaMH.

Otmerka "2"

BeicraBisiercss B TOM cityyae, KOI/la CTyJEHT OKa3aJcsl He MOATOTOBIEHHBIM K BBIIIOJIHEHUIO 3TOU
pabotel. [lomydeHHble pe3yibTaThl HE TIO3BOJIIIOT CHENAaTh MPABWIIBHBIX BBIBOJOB M IOJHOCTHIO
pacxolsaTcsl C IMOCTaBJIeHHOH 1enbro. OOHapyKeHO III0X0€ 3HAaHME TEOPETHYECKOro Marepuaia u
OTCYTCTBHE HEOOXOIUMBIX YMEHHUH.

Tema 1.4 Bos10un/IbHBIN HHCTPYMEHT (BOJIOKH)
IIpakTHyeckas padora Ne4.
Hacrpoiika B0JIOYHMJIBHOIO CTaHA. Y CTPOCTBO BOJIOYUIBHOIO CTAHA

Hean:
- HAYYUTHCSl HACTPANBaTh BOJOUYMIILHOE 000PYA0BaHUE
- 3HaTh YCTPOMCTBO BOJOYMIIBHOT'O CTaHa
Boinoainus padorty, Bel Oynere:
ymems.
- HacTpauBaTh BOJIOYMIIBHBIN CTaH
MarepuanbHoe o0ecniedyeHrne: ABTOMaTU3UPOBAHHBINA BOJIOUMIIBHBIN CTaH

3amanmue

BHuMmaTenbHO NpOYNTATH TEOPUIO
Pa3zo0parbcs ¢ TEXHOIOTUYECKOM CXeMon
OTBeTUTH Ha BOIIPOCHI

Teopernyeckuii marepual:

Bce wu3BecTHble Ha CETOAHSAIIHMN JIeHb BOJIOUMJIBHBIE CTaHbl MOYHO KJIacCH(HUIIMPOBATH
CIIEIYIOIUM 00pa3oM: MO KOHCTPYKLUH, IO MNPUHLIMIY paboThl, MO KUHEMAaTHKe, MO KPaTHOCTH
BOJIOUEHHSI M 110 JUaMeTpy HpoTsaruBaemMoi npoBojoku]|. Tak ke, B Poccum u 3a pyOexoM NPHHSTO
JEIUTh BOJIOYMJIBHBIE CTaHbl B 3aBUCUMOCTH OT THUIIA TEXHOJOTMYECKOW CMa3KU Ha CTaHbl «MOKPOTO» U
«CyXOTO BOJIOYECHHUS.

BonounnbHble cTaHbl ¢ MPSAMOIMHEWHBIM JBMKeHUEeM. [IpuHIun paboThl BOJOYHIIBHOTO CTaHa ¢
MPSMOJIMHENHBIM JBHKEHHEM METajula COCTOMT B TOM, YTO 3aroTOBKY, MMEIOIIYI0 OTPaHUYEHHYIO
(pa3Mepamu cTaHa) [JIMHY YCTAHaBIMBAIOT HA CTaH M NPOTATMBAIOT C YMEHBIIEHUEM IUIOIIAIU
ITIONIEPEYHOI0 CEYEHHUS] 4Yepe3 TBEPAOCIUIABHYIO BOJIOKY C ITOMOINBIK) TSAHYIIEH TENEKKH, KOTOpas
IepeMeNacTcss MocTynarenbHo. Ilociie mnpoTsArMBaHus 3arOTOBKH TEJEKKa MEXaHU3MOM BO3BpaTa
IIEPEMEIACTCS K CTOMKE C BOJIOKOM, a Ha CTaH MOJAIOT CIEAYIOUIYIO 3arOTOBKY U MPOLECC MOBTOPSETCA.
B kauecTBe mpuBOAa TAHYIIEH TEJIEKKH MOXKET BBICTYNAaTh KakK 6 ECTKUN TSAHYIIMN 3JIEMEHT (IITOK
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THIPOIMIMHAPA WK 3y0daTtast peiika), Tak M TUOKMI TAHYIIMH 3JeMEHT (TAroBas LENb WIM KaHar,
MIPUBOMMBIC B IBI)KCHHE 3BE3I0YKON WM TSHYITUM OapabaHoM).
B HacTosmee Bpemst HanOosbIIee pacpoOCTPaHEHHsI OTYYMIIN IIETTHBIC BOJIOYIMIIBHBIC CTAHBI.

LenHoil BONMOYMIIBHBIA cTaH (PUCYHOK 1.2) COCTOMT M3 CTaHMHBI 2, Ha OJHOM KOHIIE KOTOPOI
yCTaHOBJIEHA CTOMKa (J1toHeT). Ha cTolike 3akperuisitoT BOJIOKY M HE IPUBOAHYIO 3BE3JJ0YKY 3, Ha IpyroM
KOHIIE - TPUBOHYIO 3B€3/104KYy 4. MexX 1y 3TUMHU 3BE3/I0YKAMH HATSAHYTA IJIACTUHYATAs LIETb 5, BEPXHsISA
yacTb €€ JBI)KETCA I[10 HalpaBiICHUIO OT BOJIOKM K TPUBOAHON 3Be3nouke. JIBuxkeHue unenu
OCYILIECTBISICTCS AJIEKTpoABHUraTesieM 6 uepe3 peayktop 7. B BepxHeil yacTu CTaHMHBI IBHXKETCS Ha
KaTKax TeJeXKa 8§ M0 HampaBiAIOIIMM, CiyXallas s 3axBaTa I[EepeAHero KOHIA MeTalia u
IIPOTATMBaHUA €ro uepe3 BojoKy 1. Ha tenexxke cMoHTHpoBansl kiemu 9 m kproku 10, xoTopsle ¢
MIOMOUIBIO pblYara 3aleIUIIOTCS 3a Majel] OJHOrO U3 3BeHbeB Lenu. Kiemu oOecneduBaroT 3aXKUM
IIEPEIHET0 KOHIIA MpOoTsArnBaeMoro Meramwia. PucyHok 1.2 — llenHol BosoumnsHble craH Korma
MPOTATMBaeMasi 3aroToBKa MPOUJET LETMKOM Yepe3 OTBEPCTUE BOJIOKU, TEJIEKKA OT YIPYIMX CHJ LeNH
MOJYYUT TOJYOK, B CIEJACTBUHM YEro CKOPOCTh €€ CTAHOBMUTCS HECKOJIBKO OOJIbIlle, YeM CKOPOCTb
JBIDKYIIEHUCS e, B MOMEHT yCKOpEeHHs TeNIeKKHU Kprok 10 0cBOOOXKIaeT masiell ey U Mo/ IeHCTBHEM
rpy3a 11 nmogHumMaercs, ocBOOOXKIast TEM CaMbIM TEIEeKKY OT Lenu. [Ipu moMoum MexaHu3Ma Bo3BpaTa
TeJeKKa BO3BpAILA€TCsl B MCXOJHOE IMOJOXKEHHE, U Ipolecc MoBTopsieTcs. B nmprBoge cTaHOB 0OBIYHO
UCIOJIB3YIOT 3JIEKTPOJBUTATENN ITOCTOSHHOTO TOKA, KOTOPBIE MUTAKOTCS OT MAIMHHBIX arperaTtoB WM
CTaTUYECKUX MpeoOpa3oBareseil 7 TOKa; 3TO MO3BOJSET PEryIUpPOBaTh CKOPOCTh BOJOUYEHUS B IIMPOKUX
npenenax U NpOU3BOANTD IUIABHBIN 3aIllyCcK MpUBOJA. Bo3BpaT TAHYIEH TEIEKKH OCYILIECTBISAETCS Yalle
BCEro Te€M ke JBuUrateneM. Psy 3aBoOB — M3rOTOBHUTENEH MpelycMAaTPUBAIOT B KOHCTPYKIUSAX CTaHOB
YBEJIMUEHHE CKOPOCTH BO3BpaTa IyTEM aBTOMATUYECKOTO NMEPEKIOYEHHUSI ITEpeiay IIIaBHOTO PEAYKTOPA C
nomouipio ruapomydT. MHOraa ycraHaBiuMBalOT crenuaibHYIO MY(TY, MO3BOJSIOUIYI0 NPOU3BOAUTH
peBepc mnpuBoja 0Oe3 peBepca TIaBHOrO jApurarens. lloBbIIEHME MPOM3BOAUTEIBHOCTH CTaHOB
JOCTUraeTcs Ha OCHOBE POCTa CKOPOCTH BOJIOYEHHUS M JJIMHBI MpOTsAruBaemMoil TpyObl. Heobxomnmo
TaK)ke, 4YTOOBl BpeMs, 3aTpaylMBacMO€ Ha OCYILECTBICHHE pabdoyero Xoja, MepeKpbIBajIo BpeMs
BCIIOMOTaTENIbHBIX ONEpaIuil.

bapabGanHble cTaHbl OJTHOKPATHOTO BoJIoueHUs. BonounnbHble OJHOKpaTHBIE CTaHbl 0apabaHHOTO
TUIIA UCTHOJB3YIOTCS JIJIsl BOJIOYEHHUS TOJICTOW MPOBOJIOKH, PA3IMYHBIX MPOQHIEH U KPYIJBbIX CeYeHUM
nuametrpoM 110 2540 mm, a Taxxke TpyO. g Bomouenus tpyo nuamerpoM 40—50 MM MpPUMEHSIOT CTaHBI
¢ nuamerpom Oapabana 1400—1500 mm; mpu BosoueHuu Tpyo nuamerpom 75-80 mMm nuamerp G6apabaHa
nocturaet 3000 mMm. ITo pacnonoxenuto oceit 6apabaHOB ATH CTaHBI W3TOTABIUBAIOT BEPTUKATHHBIMHA U
ropu3oHTaNbHBIMU. Hambonbliiee mpuMeHEHHEe B HACTOSIIEE BpPEMs HMEIOT CTaHbl C BEPTUKAIbHBIM
pacroJiokeHueM ocu 6apabaHa, Tak KaK Ha 3THX CTaHaX JIETYe MEXaHU3UPOBATh ChbeM OYXT [16]
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KOHTpOJILHLIe BOIIPOCHI

1. Jl1s BosloueHusl KakuxX M3IENUi UCIONIb3YIOTCS OJHOKPATHBIE BOJOYMIIbHBIE CTaHbI
cranbl bapabanHoro tumna?

2. Kak 3Th cTaHbl MOTYT pa3nMyarbCs IO PacHoJIOkKEHUI0 ocedl OapabanoB? Ilo
JIpYTUM Ipu3HaKam?

3. Kak MOXHO MOBBICUTH MPOU3BOAUTEIHLHOCTD OJIHOKPATHBIX BOJIOYHIIBHBIX CTAHOB?

4. Uem o00ObscHsAETCS HHU3Kasg IPOU3BOJUTEIIBHOCTh OJHOKPATHBIX BOJOYMIIBHBIX
CTaHOB I10 CPAaBHEHUIO C MHOTOKPAaTHBIMH?

S. Kak paboraioT OJHOKpaTHbIE BOJOYWIbHBIE CTaHbl C TOPU30HTAIBHBIM

PaCIIOJIOKCHUEM 6apa6aHa JJIA BOJIOUYCHH A TOJICTOM HpOBOJIOKI/I?

dopma npeacTaBieHus pe3yJbTara:
BremoaaenHas pa60Ta B TCTpaau, 3all0JIHCHHAs Ta6JII/IIla , OTBCTHI HAa BOIIPOCHI
Kpurepum ouenku:

Otmerka "S5"

[TpakThdeckass paboTa BHINOJHEHA B TOJTHOM O0BEME C COOJIIOJICHUEM HEOOXOJAUMOM
nocnefoBarenbHocTH. O0ydaromuecs paboTany MOTHOCTBI0 CAMOCTOATEIBHO: MOJ00paiu He0OX0UMbIE
JUIS BBITIOJTHEHHS MpeajaraeMbiX padOT MCTOYHHMKHU 3HAHWM, MOKa3alu HEOOXOIMMBbIE IS MPOBEICHUS
MPAKTUIECKHUX U CAMOCTOSTEIBHBIX pa0OT TEOPETHICCKHUE 3HAHUS, TPAKTUICCKHE YMCHHS M HaBBIKH.

Pabora odopmiieHa akkypaTHO, B ONITUMATBHOMN sl GUKCALIUU PE3yIbTaTOB (hopMme.

Otmetka "4"

[TpakThdeckass WM CaMOCTOSITENIbHAs pPa0OTa BBHIMOJIHEHA CTYACHTAaMH B TIOJTHOM OOBEME U
caMoCTOSITeNTbHO. JIOMyCKaeTcsl OTKJIOHEHHE OT HEOOXOIAMMOM TOCIEIOBATEIIFHOCTH BBITOJIHCHUS, HE
BIUSIONIEE Ha MPAaBHILHOCTH KOHEYHOTO pe3yibTaTa (NepecTaHOBKAa IYHKTOB THIIOBOTO IUIAHA,
MOCJICIOBATEIFHOCTh  BBHITIOMHSAEMBIX 3aJ[aHWif, OTBETHI Ha BOIMPOCHI). MCIONB30BaHBI yKa3aHHBIC
WUCTOYHUKU 3HaHWid. PaboTa mokaszana 3HaHHE OCHOBHOTO TEOPETHUYECKOTO MaTepuana M OBIAJCHHE
YMEHHSIMH, HEOOXOIUMBIMHE TSI CAMOCTOSTEIIHHOTO BBITIOJTHEHUS pa0OTHI.

JlomyckaroTcss HETOYHOCTH U HEOPEKHOCTH B 0O(DOPMIICHUH PE3yJIbTaTOB paOOTHI.

Ormerka "3"

[TpakTudeckast paboTa BBHIMOTHEHA M OGOpPMIICHA C TIOMOIIBIO MpernojaBatens. Ha BuIMoTHeHHE
paboTHl 3aTpayeHO MHOTO BpeMeHHU (JJaHa BO3MOXKHOCTH JojeniaTh pabory moma). CTyIeHT moKasal
3HAHUSA TEOPETUYECKOTO0 MaTepuana, HO WCIBITHIBAIMA 3aTPYAHEHUS TPU CAMOCTOSITENBHON paboTe co
CTAaTHCTUYCCKUMHU MaTepUAIAMHU.

Otmerka "2"

BricTaBisieTcss B TOM ciiydae, KOTJia CTYICHT OKa3aJICsS HE TIOJTOTOBIICHHBIM K BBITIOJTHEHUIO dTOM
pabotel. [lomyueHHbIE pe3ynbTaThl HE MO3BOJIAIOT CJENaTh MPABWIBHBIX BBIBOJOB W TOJIHOCTBHIO
pacxomsTcs C TOCTaBJICHHOW Meibio. OOHApYy)KEHO IUIOXO€ 3HAHHWE TEOPETHYECKOro Marephaia H
OTCYTCTBHE HEOOXOIUMBIX YMEHUH.
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IMpakTnyeckas padora Nes.
Hacrpoiika ycTpoiCTB BOJI0YEHHS U CBAPKHU NIPOBOJIOKH

Henan:
- HAyYUThCSl HACTPAUBaTh BOJIOYUIILHOE 000PYI0BaHUE
- 3HaTh YCTPOMCTBO BOJOYMJIBHOI'O CTaHA
Boinosinus pa6orty, Bel Oynere:
ymemp:
- YCTaHaBJIMBATb TCXHOJIOT WUYSCKUU HHCTPYMCHT HAa OJHOKPATHBIX BOJIOUMUJIBHBIX CTaHaX

MarepuaibHoe  ofecrieyeHue:  ABTOMAaTH3HUPOBAHHBIM  JTAOOPATOPHBIA  OAHOKPATHBIN
BOJIOYMJIBHBIN CTaH

3aganue

1.3yuut TeopeTnueckuii Mmarepuai

2. BBINOJIHUTB HACTPOMKY 000PY0BaHUS
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Teoperuyeckuii MaTepuall

Crioco® CTBHIKOBOW CBapKH BBIOMPAIOT B 3aBUCHMOCTH OT Pa3MEpPOB CEYEHUS CBAPHBACMBIX
Jetaneil, maTepuana u3Jenus W Hanuuyus oOopymoBanus. Hambonee mMpPOKO NPUMEHSIOT CBapKy
oryiaBieHueM. EI0 MOXXHO COEQUHSATH J€Tald KaKk KOMIIAKTHOIO ceyeHus (Kpyr, KBajapaT), Tak U C
Pa3BUTHIM TEepUMETPOM (pa3inyHble NPOPUIH, TOHKOCTEHHBIE TPYOBl, TOHKHE W IIUPOKHE JHUCTHI). Ee
MPUMEHSIIOT /Il U3TOTOBJIEHUS CBEpJI, LENei, TpyOOorpoBOJOB, [UIsl CBapKH I10JIOC IPH HENPEPHIBHOU
npokarke wmertauia. CBapkoil CONPOTHBICHHEM B OCHOBHOM COEIUHSAIOT JI€TAIU HEOOJIBIIOro
KOMITAKTHOTO CE€YeHHsI - OObI4HO 10 250 MMZ(HPOBOJIOKa, MPYTKH, TOJCTOCTCHHBIE TPYOBI MaJIOTO
auaMeTpa). Horia CTBIKOBOM CBApKOM COEIMHSIOT 3aTOTOBKH, OCH KOTOPBIX PACHOJIOKEHBI MO yIJIOM
(Hampumep, MPU U3TOTOBIEHUU OKOHHBIX MEPEIJIETOB U3 AIFOMUHHEBOTO MPOQHIISL U BEJIOCUIIEIHBIX paM
u3 TpyoO).

HempepbiBHBIM  OMJIaBIE€HHEM C TOCTOSHHOM CKOpPOCTBIO TIOJa4d CBapUBAalOT JETall C
KOMITAKTHBIM cederneM 10 1000 Mm% aeTami ¢ Pa3BUTHIM MIEPUMETPOM HECKOJBKO OOJBIIETO CEeUSHHUS.
Heranu ceuenuem cBeime 500 MMZCBapI/IBaIOT OTUIaBJICHHEM C TojiorpeBoM. Jletanu ceuenuem Oosee 10
000 MM?- Ha MamIMHAX C IPOrpaMMHBIM YTIPaBJIEHUEM HaNpsKEHHEM CBAPOYHOIo TpaHchopMmaTopa U
CKOPOCTBIO MEepeMEIIEeHNs OJIBUKHOTO 3aKMMa: MHaue He 00eCleuynBaeTCsl paBHOMEPHOCTh Harpena Io
CEUEHHUIO.

CBapuBaeMble JA€Tadd JODKHBI OBITh PallMOHAIBHO CKOHCTpyHpoBaHbl. PopMa U pa3Mepsl
CeueHMsI UX BOJIM3M CTBIKA JOJDKHBI ObITH MPUMEPHO OJAMHAKOBBIMHU, YTOOBI OOECTIEUUTh OJUHAKOBBIHI
HarpeB. Jlomyctumoe pasnuuue no auamerpy 15%, a mo tommuue 10%. Kpome TOro, MOKHBI OBITH
o0ecrieyeHbl HaJIeXKHOE 3aKperyieHHe JAeTaneld U HaJeKHbI TOKOMOBO/ K HUM.

CoeaunsieMble TOPIBI JOKHBI ObITh NMEPHEHAUKYIISIPHBI OCH 3aTOTOBOK U MUMETh OIpPEIETICHHYIO
1epoxoBaTocTh. [103TOMY /U1 CBapKU CONPOTHBIIEHUEM 00s3aTeIbHA MEXaHHUecKasi 00paboTKa TOPIIOB,
a JUIsl CBapKM OIUIAaBJIEHUEM HX MOXKHO IIOJy4aThb ra30BOM WM IUIa3MEHHOM pe3koil. [loBepxHOCTH
JeTanel Ha YCTAaHOBOYHOMU JJIMHE M B MECTax 3aXHMa I'yOKaMu MalllMHbl 3a4MIIAIOT, YTOOB! YIy4IIUTh
AJIEKTPUUYECKUI KOHTAKT. 3a4MCTKY BBIIOJIHIIOT MEXaHUYECKUMHU CIIOCOOAMM WIIM TPaBJICHUEM,

PeXMMBI CTBIKOBOM CBapKH ONPENEISIOTCS CWIOW W JUIMTEIBHOCTBIO MMITYJBCOB CBAPOYHOIO
TOKa, YCUJIIMEM M CKOPOCTBIO OCAJKM M YCTaHOBOYHOHM JUIMHOW. YCWJIME 3aXaTHsl 3aroTOBOK B T'yOKax
JOJKHO OBITH MpuMepHO B 1,5 pasza Oosblile ycuiusi ocajku, YTOObl MPEeJOTBPATUTh MPOCKaIb3bIBAaHHUE
3aroTOBOK.

IIpu cBapke OIUIaBIC€HUEM HU3KOYIJIEPOJIUCTBIX CTallel MIOTHOCTh TOKa paBHa 10 ... 30 A/nv?,
ckopocTh ocanku He MeHee 30 mwm/c, naBienue ocagku 60 ... 80 MIla, Koppo3noHHo-cToiikue cranu
CBapUBAIOT NPH MOBBIMIEHHBIX aaBieHusX (240 ... 400 MIla) u ¢ 6ombIIei CKOPOCTHIO OCaAKHU (HE MEHEe
50 MM/C), TaK KaK OHH >KapONPOYHBI M CKJIOHHBI K OKUCIEHUI0. CTHIKOBYIO CBapKy TUTAaHOBBIX CIIJIABOB
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BEIyT Ha BEChMa JKECTKHX PEXKHMMAX, YTOOBl YMEHBIIUTh OKUCICHHE. UHCTYyI0O MeIh TPYAHO CBapUBATh
M3-32 BBICOKOW 3JIEKTPONPOBOJUMOCTH; C MPUMEHEHUEM CHELHAIbHBIX YCTPOICTB yAaeTcsi BBINOIHSITDH
CBapKy MeIu ColpoTHBiIeHHEeM. JIaTyHH W OpOH3BI XOpPOIIO CBApUBAIOTCS CTBIKOBOM CBAapKOM
orutaBiaeHueM. [IpoBosioky u npyTku aumamerpoM 3 ... 10 MM W3 aTIOMUHHEBBIX CIUJIAaBOB CBAapUBAIOT
CONPOTHUBIICHUEM, OONbBIINE CEUYCHHS - OIUIABJICHHEM Ha OONbIIUX CKOpocTsax (Oomee 150 mm/c) u
oonpux nmasieHusix (150 ... 300 MIla). ToHkocTeHHBIE ACTAM W3 THUTaHA M TYTOILJIABKUE METaJUIbI
(MonuOeH, MMPKOHMA, HUOOMI M TaHTald) CBApUBAIOT B Kamepax C HWHEPTHBIM Ta30M; MOJMOACH U
HUOOUH IpU KPaTKOBPEMEHHOM HarpeBe yJaeTcs CBapuBaTh U 0€3 3allUThL

Ilpounocms coeounenuti. CoeMHEHUs, CBAPCHHBIC BCTHIK OIUIABJIICHHWEM, OOJAAlOT BBICOKOU
MIPOYHOCTHIO MPU CTAaTUYECKOM M IUKIMYECKOM HATPYKEHHSX, a TaKKe JJIUTEIbHON MPOYHOCTHIO MpU
MOBBIIICHHBIX TEMIIepaTypax, OJMM3KON K ATUTEILHON MPOYHOCTH OCHOBHOTO METallia. ITO O0BICHICTCS
OTCYTCTBHEM JIUTOH CTPYKTYpPbl B COCAMHEHMM U HE3HAUUTEIbHBIMH HM3MEHEHHSIMH CBOMCTB
OKOJIOIIIOBHOW 30HBI TIOJI BO3JCHCTBHEM IMKJIA CBapKU. B psae cioydaeB MPOYHOCTH MOXKET OBITh
MOBBIIICHA TEPMUYECKON 00pabOTKOM.

CBapka BCTBIK COITPOTUBIICHUEM OTBETCTBEHHBIX COCIMHEHHUI 0€3 CHelMalbHOM Ta30BOM 3alIUThI
HE PEeKOMEHyeTCsl.

Iopsiaok BbINOJIHEHUS

1. A3yuyuTth TeopeTHYeCKHUIl MaTepual

2. OTBEeTUTH HA TeCT

Xoa padoTsl
Omnpenesanre XMMHYECKHI COCTAB NPOBOJIOKHU
CB09I"2CAA

VYraepona o 0,09%, mapranua no 2%, kpemuus 10 1%, HU3K0€ cofepKaHUe BPEIHBIX TpUMecei
VYranepoaa no 0,9%, mapranma 2%, KpeMHHH, a30T

VYraepona 1o 0,9%, mapranna g0 2%, kpeMuaus 10 1%, HU3K0e cojepKaHue BPEIHbIX TpUMecei
Hanbos1ee npuMeHsieMasi cBapo4Hasi MPOBOJIOKA /1JIsl TOJIyaBTOMATOB NPHU padoTe ¢
HHM3KO0JeTHPOBAHHBIMHU CTAJISIMU SIBJISETCS NIPOBOJIOKA MAPKHU

© CBO9T4A
CBOST2C

CB08XTI2C
Yriaepoaucrasi IPOBOJIOKA COAEPKHUT YIJIEPOaA ......

He 6oiee 0,12%

~

~

e menee 0,12%

He 6oiee 0,20%
N3 ycioBHOro 0003Ha4YeHus cBapoyHoii npoBo1oku Ce-081'2C caenyer uro

yraepoja coaepxutcs 0,08%, mapranuna 1o 2%, kpemuus 10 1%
yraepona coaepxutcs 0,8%, mapranma g0 2%, kpemuus 10 1%

yraepoaa coaepxurcs 0,08%, renust 1o 2%, kpemuus 10 1%
Ecin B KOHIIe MADKHPOBKH NIPOBOJIOKH cTOMT "A'' 3T0

MOKa3bIBACT COACPIKAHUC a30Ta B IIPOBOJIOKE

MIPOBOJIOKA M3TOTOBJIEHA U3 BHICOKOKAYECTBEHHOM CTaIM C MOHMKEHHBIM CO/IEpKaHUEM BPEIHbBIX
npuMecen

MOKA3bIBAET COACPKAHNUE ATFOMUHUS B IIPOBOJIOKE
KoHnkpeTHbIii AuaMeTp CBapOYHOH NPOBOJIOKH NOAOUTAIOT B 3aBHCHMOCTH
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OT HAmNpsHKCHUS B CETH
OT CKOPOCTH CBapKH

OT CBapOYHOT'0 TOKA, TOJIIMHBI CBAPUBAEMOT0 METaJLIa
Bbi0epu npaBuiibHOE YTBep:KIeHH e

[To TexHMKE BBINOJIHEHUS CBApPKa MOPOIIKOBOI MPOBOJIOKON OTINYAETCS OT CBAPKU CIUIONIHON
MIPOBOJIOKOU

ITopomkoBast MpOBOJIOKA OCYILECTBIIAET 3AIIUTY CBAPOYHON BAHHBI Ia30BBIM ITy3BIPEM,
00pa3yrImuMes TPy UcrapeHuu (irroca, CoAepIKAIIErocsi BHYTPH MPOBOJIOKH

[TopomikoBas MpoBOJIOKA HE IMO3BOJIAET pabOTaTh NPU CHILHOM BETPE
B HM3KO01€rHPOBaHHON NMPOBOJIOKE COEPKAHNE JIUTHPYIOIIHX YJIEMEHTOB

MmeHee 10%
MeHee 2,5%

oomee 2,5%
IIo mapkupoBke npoBosiokn CB 06X19HIT (BriGepuTte BepHOE yTBep:KIeHHE)

B JIaHHOM MPOBOJIOKE COJIEpKUTCS 10 6% Xpoma
B JIaHHOM MPOBOJIOKE cojiepkutcs A0 19% xpoma

B JJAaHHOM MIPOBOJIOKE cofiepkutcs 6onee 6% xpoma
Mo:KHO JIH 10 MAPKHPOBKE MPOBOJOKH MOKHO CYIUTH 0 €€ XHMHUYeCKOM cocTaBe?

~
na

~
HET
HE 3HAI0

®opma npeacTaBiaeHus pe3yabTara: NpPoiJAeHHbIN TecT

Kputepun onenkn

OneHka «OTJMYHO» CTaBUTCS, €CIM CTYAEHT BBIIONHWI pPadOTy B TOJHOM o0OBeME C
cOOIOICHHEeM HEO0OXOIUMOM IOCIICIOBATEIILHOCTH JCHCTBHIA, B OTBETE MNPABUIBHO W aKKypaTHO
BBHITIOJTHSIET BCE 3aMUCH, TaONHIIbI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; MPABUIBHO BBHIMOIHSIET
aHaJIN3 OIIHOOK.

OneHKa «XOpOIIO» CTABUTCS, €CITU CTYJAEHT BBIMOJIHII TpeOOBaHUS K OIeHKe "5", HO TOMyIIeHBI
2-3 Henmouera.

OuneHka «y10BJIETBOPUTEIbHO)» CTABUTCS, €CITU CTYACHT BBIMIOJHUI padOTy HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCcTH TaKOB, YTO IMO3BOJISET IMOYYHTH MPABUIIBHBIC PE3YIbTATHI M BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OneHka «HeyJI0BJIE€TBOPUTEIbHO» CTABUTCS, €CIIM CTYJICHT BBITOJHHUI Pa0OTy HE IMOJHOCTHIO
WM 00beM BBHITIOTHEHHON YacTH paOOThI HE MO3BOJISET CAENATh MPABUILHBIX BBHIBOJIOB;

Tema 1.4 Bos10YM/IbHBINA HHCTPYMEHT (BOJIOKH)
JlabopaTopnasi paGora Ne3.
IToaGop T BOJIOKM /ISl BOJIOYEHUSI PA3JIMYHBIX BHI0B MeTALJIONPOAYKIINH
Hean:
- Hay4UThCS OOMPATh BOJIOKH JJIsl BOJIOYEHHUS PA3IMUHBIX BUIOB METAJLIONPOAYKIIUU

Boinosinus padorty, Bel Oynere:
ymembw:
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- OMNpEAeNATh THUIl BOJOKM M TEXHOJOTMYECKYI0 CMa3Ky B 3aBHUCHUMOCTH OT BHJA MPOU3BOJUMOMN
MPOIYKIIHH;

MarepuanbHoe oGecriedeHne. ABTOMaTH3UPOBAHHBIN JTaOOPATOPHBIN OTHOKPATHBIN BOJIOYHMIIbHBIN
CTaH

3amanue

1.3yuuT TeopeTnyeckuii MaTepual

2. BeImomHUTE Mo00p TUIIA BOJIOKH JJIsl BOJIOYCHUS
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

TeopeTudeckuii MaTepuas

WHCTpYMEHTOM JIsi BOJIOYCHHS SIBIITIOTCS BOJIOKH, & TPHU MPOTATUBAHUH TPYyO C YTOHEHHUEM
CTEHKH K BOJIOKaM J100aBJISIOTCS OIIPABKHU.

B mporecce BOJOYEHHS MHCTPYMEHT HCIBITHIBAET OOJBIINE HArPy3KH BCICICTBUE BBICOKUX
JNaBICHUU OT JedOopMUPYEMOro MeTajula M 3HAYUTENbHBIX CHUJI TPEHHUS, I03TOMY OCHOBHBIMU
MOKA3aTeSIMU KaueCTBA BOJIOK SIBIITFOTCSI CTOMKOCTh OT MCTHPAHUS U PacKoja, a TAKKe BEIIMYUHA CHIIBI
BosioueHHsI. CTOMKOCTh BOJIOK OLIEHUBAIOT KOJIMYECTBOM MPOTSHYTOTO METalia 10 BBIXOJA BOJOKH U3
CTpPOsi, @ CTOMKOCTh BOJIOK JI0 U3HOCA - KOJMYECTBOM MPOAYKIIMHM HA €IMHUILY U3HOCA KaHaJla, HAIIPUMEpP
Ha 1 MKkM. J1J1 U3rOTOBICHHS BAJIOK IPUMEHSIOT CTaJIM, TBEP/IbIE CILIaBbl U AIMa3bl.

ITo KOHCTPYKIIUN BOJIOKH MOTYT OBITh MOHOJIUTHBIMH " COCTaBHBIMH
(coopubIME). CocmasHbie BOJICKIOOPA3yIOTCS HECKOJIBKUMU COMPSKEHHBIMU YaCTAMU U IPUMEHSIOTCS B
OCHOBHOM IS BOJIOUCHHUs (haCOHHBIX Tpoduieid. JJOCTOMHCTBA COCTaBHBIX BOJIOK - YHHBEPCAIBHOCTD,
00JIbIIIasi U3HOCOCTOMKOCTh U MPOCTOTAa PEMOHTA M3HOLICHHBIX BKJIAJIBIIICH, BO3MOXXHOCTh TPUMEHEHUS
JUISS W3JICAA  KPYIHBIX CEUYCHUH OTHOCHTEIBHO HEOONBINNX BKJIAJBIICH W3 TBEPABIX CIUIABOB,
00eCreurBaOIIUX TOBBIIIEHHYI0 CTOHKOCTh, TOYHOCTH TOTOBOTO MPOQWIS U BBICOKYIO CKOPOCTh
BOJIOUEHHsI. OJTHUM OKymaercsi OoJjiee BBICOKAs CTOMMOCTh COCTaBHBIX BOJIOK 10 CPaBHEHHIO C
MOHOJIMTHBIMU BOJIOKAMH M3 CTAJH.

K cocTaBHBIM OTHOCSATCSI TaK)Ke POJIMKOBBIC BOJIOKHA. B HacTosiiee BpeMs POJIMKOBBIC BOJIOKH
HAXOJIT MPUMEHEHHE MPH MPOU3BOJICTBE MPOBOJIOKU PA3TUYHOIO HA3HAUEHHUS B IIUPOKOM JHAla3oHe
dbopM m pa3MepoB CEUCHUH, TPUYEM HAWOOJbIIee PACHpPOCTPAHECHUE OHHM TOJYUWIH TPH BOJIOYCHUHU
MPSIMOYTOJIbHBIX, TPAMEUEBUAHBIX U KPYTIbIX mnpoduield. bonbiiolt mnpakTudeckuil uHTEpecC,
MIPOSIBJISIEMBII K BOJIOYEHHUIO B POJIMKOBBIX BOJIOKAX, O0YCIIOBJIEH PsIIOM MTPEUMYIIECTB TAHHOTO CIIOc00a,
coyeTaromiero B cebe psi JOCTOMHCTB MPOIIECCOB BOJIOUEHHUS U MPOKATKU. 3aroTOBKa, MPOXOJs uepe3
BOJIOKH, MOXKET MOJTYyUUTh Aedopmaiiuio 10 55 %, mpudem cuiia BOJIOYSHHS Oy/1eT 3HAUUTEIbHO MEHBIIIE,
9YeM MpU BOJOYEHUH B MOHOIUTHBIX BOJIOKAX, YTO JIOCTUTAeTCs 3aMEHOW TPEHHS CKOJBKEHUS B
MOHOJIUTHBIX BOJIOKAaX Ha TPEHUE KAYCHUS B POJTUKOBBIX BOJIOKAX.

PonnkoBbie BOJOKH COCTOSAT M3 HECKOJIBKHMX BPAIIAIOIIMXCS POJMKOB, 3a30p MEXKAY KOTOPBIMHU
oOpasyeT TpeOyeMbIii kanubp. PerynupoBanue pasmepa kanubpa B THX KIETAX MPOU3BOIUTCS OCEBBIM
MepeMelIeHIEM POJIMKOB, a COSIUHEHUE MEXIy cOo00i ocell B CHCTEMY, 3aMBIKAIOIIYIO B ce0e yCHIIUS
nedopMaIui MeTajuia, TO3BOJIIET OTKAa3aThCS OT MACCHBHOW CTaHHWHBI KJICTH W 3HAYUTEIHHO YIPOIIAeT
€€ KOHCTPYKIIHIO, CHIYKAeT MacCy U YMEHbIIIAET radapuThI

J LJ
| -
W5 JC

\ /

A% 9% ;

@ - TPeXrpaHHOro NMpoduIIs;6 - TPHOKOBOTO MPOPUIIS,E - KPYTIIOro IpOoHIIs IO CUCTEME KPYr-0OBaj-KpyT
1 - TpuGKOBBIN TPOQ B, 2 - BpalAIOIIUECs TUCKH;
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CxeMbl KOHCTPYKLUNA POITHKOBBIX BOJIOK JIJIsl BOJIOUEHUS

K mpeumymiecTBaM pOJUKOBBIX BOJIOK OTHOCSTCS TaKKe MEHBINAs MOTpedisieMas MOIIHOCTD,
MOBBILIEHHAs] CKOPOCTh MPHU TOH K€ MOIIHOCTH, YBEIMYEHHE O0XKaThsl 3a Mepexo] U OOIMX 00KaThui
MEX1y OT’KUI'aMM; COKPALIEHHE YMCIIa IPOMEKYTOUHBIX OT)KUTOB U OIIEPALUN TPaBJICHUS; BO3MOKHOCTh
MPUMEHEHUST HEOPOTUX CMa3oK, yIydlleHHe (PU3MYEeCKHX CBOMCTB MPOBOJOKH. DTH MPEUMYIIECTBA
0COOEHHO BEJIMKH TPH BOJIOYEHUH MAJOIUIACTUYHBIX M CKJIOHHBIX K HAJMNAHUIO HAa WHCTPYMEHT
METAJJIOB M CIUIAaBOB. DTH BOJIOKM XOPOULIO 3apeKOMEHAOBAIN ceOs MpU MPOU3BOJCTBE IMPYTKOB U
MIPOBOJIOKH (PACOHHOTO CEYEHUsI, HAPUMED, TPEPOBOTO CEUCHUs AJIsi TBO3/CH, KBAIPaTHOTO CEYECHUS IS
NPYXUHHBIX 120, MPOPUIBHOTO CeYeHHs Ui W3TOTOBJICHMS MAacCIOCHhEMHBIX KoJjell, mnpoduiei c
OCTpOi KpOMKOU (Harpumep, ['-00pa3HbIil KaHT I TOPHBIX JIBDK), KOTOPbIE HEBO3MOXKHO U3TOTOBUTH B
MOHOJIUTHBIX BOJIOKaxX, TPUOKOBOTrO mpodmis (Tpub, TpubOka - MEIKOMOAYJIbHOE 3y04yaToe KOJeco ¢
MaJIbIM YHCJIOM 3yOBEB, COCTaBJISIOIIEE OJHO IEJI0€ CO CBOECH OChIO BpallleHUs), MPOBOJOKU IS
apMUPOBaHMUSI JKeJIe300€TOHa.

B TO e Bpemsl poJMKOBBIE BOJIOKM HMMEIOT HEJOCTAaTKH, HAIpUMEp, 3aTpPyAHEHA HAcTpolKa
POJIUKOB Ha pa3Mep, 4TO BBI3bIBAET HEOOXOJUMOCTH MPOBEICHUS JaHHOM olepanyu Ha CHelUalbHOM
CTEHJIC€ U YBEIMYMBAET KOJMYECTBO OTXOAOB. [locie m3HOCca ponuku nepenuin@oBhIBAIOT HA MEHbIIUN
JaMeTp U BHOBb YCTAHABIMBAIOT AJs JaibHeiedl paboTel. Ponuku m3roraBnuBaiT u3 cramu X12M
win TBepAbix cruiaBoB Mapok BKS, BKI15. Tsepable craBel MO3BOJSIOT B JECSATKU Pa3 IOBBICUTH
CTOMKOCTh 3TOTO THIIA MHCTPYMEHTA MO CPAaBHEHHUIO CO CTalbHBIMU posnukamu. [Ipu BomoueHum Tpyo
MPUMEHSIOT BOJIOKH, aHAJIOTUYHBIE OMMCAHHBIM ISl CIUIOIIHBIX MPOQHIICH, HO C HECKOJIIBKO U3MEHEHHOM
dhopmoii kaHaa.

Iopsiaok BbINOJIHEHUS

1.A3yunTh TeopeTHyecKuii MaTepuall

Xoa 3aHATHA

1. U3y4uTh TEOPETUICCKUM MaTepHall

2. TlomoOpatk BOJIOKY JIJIsl OCYIIECTBIICHHUS IPOIIECCa BOJIOUYCHUS
3. TIpomsBecTH IpoIECC BOJIOUYCHUS

4. Cpenath BBIBOJIBI 110 paboTe

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHAs paboTa B TeTpaau
Kpurtepun onenkn

OneHka «OTJMYHO» CTaBUTCS, €CIM CTYJIEHT BBINOJHWI pabOTy B IIOJHOM 00beME C
COOJIIOJICHMEM HEOOXOIUMOM TOCIIE€0BAaTEIbHOCTH JIEHCTBUH; B OTBETE MPAaBWIBHO M aKKypaTHO
BBITIOJIHSIET BCE 3alUCH, TAOIMIIbI, PUCYHKH, YEPTEXKH, ITpaUKH, BBIUUCICHUS; IPABUIBHO BBIIOIHSET
aHau3 OLIHOOK.

OneHka «X0pouIO» CTaBUTCS, €CIIU CTYJACHT BBITOJIHWI TpeOOBaHUS K OlleHKe "5", HO TOMyIIeHbI
2-3 HezoueTa.

OneHka «yA0BJIETBOPUTEIbHO)» CTABUTCS, €CIU CTYACHT BBIMOJHUI padOTy HE MOJHOCTHIO, HO
00bEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh MTPABUIIBbHBIE PE3YNIbTAaThl U BBIBOJIBI; B X0J1€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OneHka «HeyA0BJETBOPUTEIBHO» CTABUTCS, €CIU CTYIEHT BBIIOJIHMI paboTy HE IMOJHOCTBHIO
WK 00beM BBIIIOJTHEHHON YacTH pabOoThl HE MO3BOJISET CAENAaTh MPAaBUIIbHBIX BHIBOJIOB;

JlabopaTopnasi paGora Ne4.
Bb100op TeXHOJI0rM4YecKoi CMa3Ki B 3aBUCMMOCTH OT BH/A MPOU3BOAUMOM NPOAYKIMH
Hean:
- HAYYUTHCS TOA0UPATh CMA3Ky JJIsl BOJIOYEHUS PA3TUIHBIX BUIOB METAIUIONPOTYKITUN

BoinosinuB padory, Bel Oynere:
ymembw:
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- OMNpEAeNATh THUIl BOJOKM M TEXHOJOTHYECKYI0 CMa3Ky B 3aBUCHUMOCTH OT BHJia MPOU3BOAMMOM
MPOIYKIIHH;

MatepuanbHoe oOecriedeHne  He UCTIONb3yeTCs
3amanue
1.3yuuT TeopeTnyeckuii MaTepual
2. BemomHUTE mO00p CMa3Ku JJIsi BOJIOUEHUS
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI
Iopsiaok BbINOJTHEHUS
1U3yunTH TEOpETHYECKHIA MaTepuaJl
20TBeTUTH HA TECT

Teoperuueckunii MmaTepual
Ha3znauenue cMa3ku ¥ TpeOOBaHMs K Heil. Buabl cMa30k
K cmaszkam, mnpemHa3sHau€HHBIM JJIsi WCIOJIb30BAHUS TPU BOJOYCHHUH, MPEABSBISACTCS Pl OONIMX
TpeOOBaHMI:
e CMAa3KH JOJKHBI OBITh JIETKO HAHOCUMBIMH Ha 3arOTOBKY IE€PE/ BOJIOYCHHUEM,
e JIETKO yAaJsieMBIMH C TOTOBOTO M3/IEJIHS 10 OKOHYaHUH Mpoliecca,
e OHHM JOJKHBI OBITh XUMHUYECKH MTACCUBHBIMU K MaTepUay HHCTPYMEHTA, T.€. HE BCTYyNaTh
C HUM B XMMHUYECKHE PEaKIIMH, HE BBI3BIBATH €TI0 KOPPO3HUH,
¢ HETOKCHUYHBIMU,
e  HEJIOPOTHUMH.
e [lomumo oOmmx TpeOOBaHMA, B 3aBUCHMOCTH OT YCJIOBHI BOJIOYEHHS K CMa3Kam
MIPEABSIBISAIOTCS CIICIIHAIbHBIC TPEOOBAHMUS.
e Tak, mpu BBICOKOCKOPDOCTHOM BOJIOYEHHH, KOTJIa BCIEIACTBUE Temia naedopmanuu
MIPOBOJIOKA MOKET Pa3orpeThcsl O BBICOKUX TEMIEparyp, BO H30eKaHHE HATUMAHUSI
Marepuaia IPOBOJOKK Ha BOJOKY, CMa3KH JOJDKHBI 00JIaJJaTh XOPOIIUM OXJIAXKJAIOIIUM
neiictBueM. CMasKku JUIsi TOPSIYETO BOJIOUEHHUS JIOJDKHBI UMETHh BBICOKYIO TeMIIepaTypy
BOCIIJITAMEHEHHUS BO N30€KaHUE UX 3arOpaHuUs.
e (CMma3ku, WUCHONb3yEMBbIE TMPU BOJOYEHUH, [JOJDKHBI IOJHOCTBIO BBIFOpATh IpHU
TEPMUYECKUX OTEPAIUsAX, HE OCTABJISSI HAa TTOBEPXHOCTH U3/EINS 30JbHBIX MM KOKCOBBIX
OCTaTKOB, a TAKXKE MPUTapOB.
Cmaszka mpenoTBpaliaeT MNpPUIUIAHUE MPOTITMBAEMOr0 MeETayla K BOJIOKAM, YMEHBIIAET TpPEHHE,
CHIDKaeT TemIepaTypy B ouare aeopmanuu v obOecredynBaeT HEOOXOJUMOE KadecTBO MOBEPXHOCTH
MTPOBOJIOKH.
Cmaszku noapa3aenstoT 0 UX arperaTHOMY COCTOSIHUIO:
e TBEpHbIC,
e IOPOLIKOOOpa3HBIE,
e MOJYXHUAKUE (KOHCUCTEHTHBIE),
KHUIKHE.

Hanmume cios cMa3kd JODKHO OBITh TapaHTUPOBAHHBIM, TaK Kak WHA4e CO3JAl0TCA
HEONaronpusATHBIE YCIOBHSI CYXOTO TPEHUSI M BO3MOXKHO CXBAaThIBAHHE METAINIa M BOJIOKH.

Pematomum paxTopoM a1 BEIOOpA CMa3KH SIBIISIOTCS MX CBOMCTBA, B YaCTHOCTH, KO PHUITUEHT
JUHAMUYECKON BSI3KOCTH IMPU COOTBETCTBYIOLIMX TEPMUUYECKUX M MEXAHWYECKHUX YCIOBHUSAX. B ouare
nedopmaruu ipu BostoueHnu aasieHus pqocturatot 1000-10000 MlIla, remnepatypa - 200-300 °C u npu
ATUX YCIOBUSAX CMa3KH JIOJDKHBI OBITh XUMHUECKH CTAOMITBEHBIMH.

[Tonyxxuakue cMa3ku

KoHcHUCTeHTHBIE CMa3Ku M3rOTOBISIIOT  BBEACHUEM B JKMBOTHBIC, MUHEpAJIbHBIE WU
pacTuTeNbHBIE Maciia CIIEIUaIbHBIX 3aryCTUTEICH.

KoHCHCTEeHTHBIMU CMa3KaMU SIBJISIFOTCSI COJMUAOIBI U TaBOTHI coaepxamue 10—20 % wmbina. [lpu
BOJIOUEHUU TPOBOJIOKH TOJCTBIX CEUCHUH W3 IBETHBIX METAJUIOB M MSATKUX CTaJlel KOHCHCTCHTHBIC
CMa3KU MPUMEHSIOT CPABHUTEIIBHO PENIKO.
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Kunkue cmasku (SMyNbCHUU) TMPEACTABISIOT COOOM CMECH CIEIUANTBHBIX MUHEPATbHBIX WU
pacTUTENBHBIX Macel C JUCTWUIMPOBAHHOW BOJOM B ONPEACICHHON NpPONOPLHUHU, CHOPMHPOBAHHAS
myTeM J00aBJICHHS TOBEPXHOCTHO aKTUBHOTO BEIIIECTBA.

Kunkre cma3ku IODKHBI 00JIaiaTh W BBICOKMMH OXJIOKIAIOIIUMH CBOWCTBAMH M XOPOIIEH
CMauMBaeMOCTBIO. J[JIs1 TOBBIMICHUS CTOHKOCTH AMYJIbCHUU MPUMEHSIOT OSMYJBraTophl -BEHIECTBA,
CHIDKAIOIINE TTOBEPXHOCTHOE HATSHKCHUE Maciia M CIOCOOCTBYIOIIME €ro YaCTHYHOMY PAaCTBOPEHHIO B
Bojie. B kadecTBe 3MyJIBraTopoB HCIONB3YIOT MBLIO, COMy, OJEMHOBYIO KHUCIOTY W np. Hawmmydmuit
IMYJIBraTop — OJieaT HaTpusl.

TBepabie cMa3Ku — MPEICTABISIIOT CO00M pa3WYHbIC MOKPHITHS, HAHOCUMBIC HAa TOBEPXHOCTH
3arOTOBKHM, KOTOPBIE BIIOCIICACTBUU 3aTBEPACBAIOT, 00pa3ys Ha TOBEPXHOCTH MeTala TOHYAHIINe
CMa304HBbIC MJICHKU BBICOKON TIPOYHOCTH.

W3 TBepabIX CMa30K MPU BOJIOYCHUHU HAWOOJIbIlIee TPUMEHEHHE HAXOIST MMOPOIIKH MbLIA, TpauT
U aucynbdua MonbaeHa.

[TopomkooOpa3Hbie CMa3KH - 3TO pa3jM4YHbIE MbLIA, IMPEICTABIAIONIME COOOI COeAMHEHUS
IICJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAUIOB (HATPHS, Kalusl, KadbIUs) C JKAPHBIMH KHUCIOTAMH.
MBUIbHBIE TOPOIIKH IMPOKO MCIIOJIL3YIOTCS MTPH CYXOM BoJIoueHHUH. [Iopomok 1omkeH ObITh TIATEIBHO
WU3MENBbYCH (IO OMPEICNICHHOTO TPaHYJOMETPHUYECKOro cocTaBa) W mpocymieH. CIHIIKOM MEJKO
W3MEJIbUCHHAs CMa3Ka 0oJiee CKJIOHHA K BBITOPAHHWIO U CICKHUBAHUIO, a TPYObIi MOMOJI HPEHSTCTBYET
3¢ (heKTHBHOMY 3aXBaTy | IOAa4e CMa3KH B 30HY JehOopMaIiu.

Hawny4immmu cBolicTBaMH 00JIQIal0T MOPOIIKKA C HEMPAaBUIIBHON (OPMOI YacTHII, MOJTyYCHHBIC
yTeM pa3MoJia TBepAOoro Meuia. [lopomku ¢ HempaBWiIbHOW (OPMON YACTHIl JyYIlle 3aXBAaTHIBAIOTCS
MIPOBOJIOKOW IPH CKOPOCTHOM BOJIOYCHHUH W JIydille OOECHEUMBAIOT YCIIOBHS KHIKOCTHOTO TpPEHUS
Onarogaps THAPOIMHAMUYECKON 10/1a4e CMa3KH.

Cyxue cMa3Ku JT0JDKHBI OTBEYATh CIEAYIOIIUM TPeOOBaHUSIM:

. 5GGEKTUBHO pa3leNiTh TOBEPXHOCTh MaTepuala M MHCTPYMEHTa TIIPH IpoIecce
BOJIOYCHHS,

. MMETH OIIPEIEIICHHBIN I'PaHyJIOMETPUYECKUN COCTAB;

. UMETH OIIPENEICHHOE KOJIMYECTBO KUPHBIX BELIECTB;

. o0J1afjaTh ONpPENIENIEHHON BIaXKHOCTBIO;

. IpeJoTBpalaTh OOMIBHOE MBIJICHUE CMa3KHU B IPOLIECCE BEIPAOOTKHY;

. o0OecnieunBaTh ONpPEJEICHHbI ypOBEHb O€30MaCHOCTH IMpPH €€ HCIOJIb30BaHUM B
IIPOU3BOJICTBE.

Xoa 3aHaTusa
N3yunTh TEOpEeTUUECKUM MaTepHall, CAEIaTh OCHOBHBIE 3aIIMCH B TETPA/lb
OTBETUTH HA KOHTPOJILHBIE BOITPOCHI

KoHTpoJibHbIE BOPOCHI:

1. YTo nporcxoauT npyu NIPUMEHEHUN CMa3KH C OBBILIEHHON BA3KOCTHIO?

2. Kak BBOAMTCA cMa3Ka MEXKIy KOHTAaKTHBIMH ITOBEPXHOCTSAMH IIPU TUAPOCTATUYECKOM
croco0e BoJIo4eHus?

3. KakuM 10/KHO OBbITh AaBlI€HHE CMa3KU B HayaJle 30HbI 1e(OpMUPOBAHUs?

4. Kakue npenMyIiecTsa UMeeT THAPOCTaTUYECKUI BBOJ CMa3Ku?

5. Kak BBO#MTCS cMa3ka MEX1Yy KOHTAKTHBIMU IIOBEPXHOCTAMU IPU T'MIPOJIUHAMUYECKOM
croco0e BoJIo4eHus?

6. Kakumu yctpoiicTBaMH U IPUCTIOCOOTIEHUSMHI MOKHO CO3/1aTh THAPOIMHAMUYECKHHA
3¢ deKT npu BoJIOYECHUH?

7. OT 4ero 3aBUCHUT JaBJICHHUE IPU FMAPOJIMHAMUYECKOM BBOJAE CMa3Ku?

8. Uto siBNsieTCA MPUIMHON HHTEHCHBHOTO OTTOHA CMa3KH B HAIIPABJICHUH, OOPaTHOM
BOJIOYEHHIO?

9. Kakue meppl He00X0IMMO NMPEANPUHSATH A7 YMEHBLICHHS OTrOHa?

10. YUro HeoOXOAMMO YUUTHIBATh IPU MOAO0pE CMazKu?

11. B xakoM citydae JocTUraeTcs Hauiydinid cMa304HbIi 3P peKT?

12. Yem ompenensercst He0OX0uMask BA3KOCTh CMa3KH?

18



®opma npeacTaBiaeHus pe3yJbTaTa: YCTHas 3alMTa 10 KOHTPOJIBHBIM BOIPOCAM

Kpurepum ouenkn

OneHka «OTJHYHO» CTaBUTCS, €CIM CTYAEHT BBIMOJHWI paboTy B TOJIHOM oO0ObeMe ¢
coOmoiecHueM HeoOXOIUMOM MOCNIe0BATEeIbHOCTH JCMCTBUI; B OTBETE MNPABUIBHO U aKKypaTHO
BBITIOJIHSET BCE 3aAIKCH, TaOIUIbI, PUCYHKH, YEPTEKHU, IpadMKH, BHIYUCICHUS; MPABUILHO BBIMOJIHSACT
aHaJIu3 OMIMOOK.

OneHka «X0pomIo» CTaBUTCS, €CJIU CTYJIEHT BBIITOJIHWI TpeOOBaHMS K OLleHKE 5", HO 1OMyIIEHbI
2-3 Henmoyera.

OuneHka «yJ10BJETBOPUTEIBHO» CTABUTCS, €CIIU CTYIEHT BBIIOJHHII padOTy HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OITHOKH.

OneHka «HeyJI0BJIeTBOPUTEIbHO» CTABUTCS, €CIIM CTYJAEHT BBINOJHUI pabOTy HE MOJHOCTHIO
Wi 00BbEeM BBITTIOJIHEHHOM YacTH pabOThI HE TO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJIOB;

Tema 1.5 KoHTpPOJIbHO-U3MeEpPHUTEJIbHbII HHCTPYMEHT
IpakTuyeckas padora Ne6.

IIpoBepka NCIPABHOCTH KOHTPOJIbHO-U3MEPHUTEIbHBIX HHCTPYMEHTOB U CIIEIHATbHBIX
NpuUCnocodIeHn i

Ilesb padoThI: U3yYUTh KOHTPOJIBHO-U3MEPUTENIbHBIE CPE/ICTBA, IPUMEHAEMbIE IPU paboTe
BOJIOYMJIBIINKA
Beinmosinus padorty, Bl Oynere:
ymembo:
- paboTaTh C KOHTPOJBHO-U3MEPUTEIILHBIMU PUOOPAMU
MarepunanbHoe obecniedeHue: IpruOOpPHI KOHTPOJIA, AE€TAIN, IPEIHA3HAYEHHBIE 1JI1 U3MEPEHUS
3amanmne:
1. U3yuuts TeopeTnyeckuil Mmarepua
2. Ilo BbiianHOMY 00pas3Ily BHINOJIHUTH U3MEPEHUS U 3aII0JHUTh TaOIUILy
3. OTBeTHTH Ha KOHTPOJILHBIE BOITPOCHI
4. PaGoty opopMHTb B TETpaib

Teopernyeckuii Mmarepuall

KoHTpoabHO-U3MepuTE/IbHbIE CPEACTBA B TEXHUKE -0000IMIEHHOE Ha3BaHWE TPYIIBI CPEICTB,
NPUMEHSEMBbIX JJIi M3MEPEHHMs U KOHTPOJIS JIMHEMHBIX M YIJIOBBIX pa3MEpoB JeTajedl U TOTOBBIX
U3JIETHUH.

TexHuueckue cpeacTBa ¢ HOPMUPOBAHHBIMU METPOJIOTHUECKUMH TapaMeTpaMH MM CBOMCTBaMH,
npeJHa3HauYeHHBIE TSI HaXOXKIEHHsS 3HaueHHsl (DU3MUECKOW BEIMYMHBI ONBITHBIM MYTEM, MPHHSITO
Ha3bIBATh CPEOCMBAMU USMEPEHUS (USMEPUMETTLHBIMUL).

Ecnmu ke mpu ompeneneHUN 3HAYCHUs (PU3MYECKOW BEIMYHHBI ONBITHBIM IYTEM HEOOXOIMMO
YCTQaHOBUTh, HAXOAUTCS JIM pa3Mep B Npeenax HOPMHUPYEMBIX JIOIYCKaeMbIX 3HAu€HHWH, TO Takue
Cpe/CTBa Ha3BIBAIOTCST KOHMPOIbHBIMIL.

Bce npumensiemble 1151 ©3MepeHus: MpUOOPhI, HA KOTOPBIX MOKHO OTCUMTATh 3HAUEHUE pa3Mmepa,
MOTYT MCIIOJIb30BaThCSI TAKXKE IS KOHTPOJIS.

VYCIIOBHO  KOHTPOJBHO-U3MEPHUTEIbHBIE  CPEACTBA  DPA3NENAIOTCA  HA uzMepumenvHvie
uHCcmpymenmsl M usmepumenvhvie npudopusl. Hanbonee 4acTo K MHCTPYMEHTaM OTHOCST IPOCTEHIINE
cpeacTBa (IMHEWKH, KaauOpbl, IITAHTCHIUPKYIN), a K mpubopam - Oosee ciaoxHble (MIPOPUIOMETPHI,
MUKpPOKATOpPHI U T.1.).

B rocymapcTBeHHBIX ~ CTaHAapTax MPHHATO  YKPYNHEHHOE  pa3/ielieHne  KOHTPOJIbHO-
M3MEPHUTENBHBIX CPEJICTB HA MEPHI M N3MEPHUTEIBHBIC TPUOOPHI.

K MepaM OTHOCAT  KOHTpPOJBHO-U3MEPUTENIbHBIE  CpPEACTBA,  NpPEJHAa3HAYCHHbIE  JUIS
BOCITPOM3BEICHUS (PU3NUECKON BETMYMHBI 3aJaHHOTO pa3Mepa (HarmpuMep, KOHIIEBBIE MEPHI, KATUOPHI).
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K u3MepurensHbIM IpUOOpaM OTHOCST CPEICTBA H3MEPEHUS, BBIJAIOIINE CUTHAT U3MEPUTEIHHOM
nHpopMmanuu B Gopme, TOCTYITHON I HEMOCPEICTBEHHOTO BOCIIPUATHS HaOI0aaTeIeM (OTiepaTopom).
Hanpumep, B aHAJIOTOBBIX MPpUOOpax MOKa3aHUs, T.C. 3HAUCHUS U3MEPSEMBIX BEIHYMH, ONMPEACISIOT IO
OTCUETHOMY YCTpPOKMCTBY. B peructpupyronmx mnpudopax MNpemrycCMOTpEHa PErucTpanus TOKa3aHWi
CaMOIIMCLIEM U MeYaTalOLIUM YCTPOHCTBOM.

[lo npuHOMIy JAEWCTBHUS PAa3IMYalOT MEXaHHYECKHe, ONTHYECKHEe, DJJCKTPUUYECKHe U
THEBMATUYECKHE W3MEPHUTEIbHbIE TNPUOOPHI WM KOMOMHMPOBAHHBIE - ONTHUKO-MEXaHUYECKHE,
MTHCBMODJICKTPHUYCCKHC, THEBMOOII-TUYECKHE U T.JI.

[Mpunmun  geiictBus  mpubOpa  YacTO  OTpaKaercs B €ro  Ha3BaHWHW,  HaIpUMEp:
ANEKTPOMHAYKTUBHBIN NpoQuiIoMeTp, THEBMATHUECKUN TPUOOpP VI U3MEPEHUSI BHYTPEHHUX pPa3MepOB U
T.J.

B 3aBucMMOCTM OT mNpuHIUNA JEHCTBUS HW3MEPUTEIbHbIE NPUOOPHI HMEIOT pPa3IUYHbIC
peoOpa3oBaTeIbHBIC JIEMEHTHI.

Tak, B MexaHMYeCKHX MpHUOOpax HCMHOJIb3YIOT MEXaHWYECKUE MPeoOpa3oBaTe/IbHBIE YCTPOUCTBA!
pe3pO0BBIe (HApUMEpP, B MUKPOMETPE), phIYaKHbIE (B MUHHMETpE), PhIYaKHO-3y0uaTeie, 3yOuaThie (B
MHMKATOPE YaCOBOI0 TUIA), MPYKUHHBIE (B MUKPOKATOPC).

B onTtudeckux u3MepUTENBHBIX NpuOOpax JeHCTBHE NPEeoOpa3oBaTEIbHBIX YCTPOUCTB
OCHOBBIBA€TCS Ha CBETOBBIX SIBICHUSX; B DJIEKTPUYECKHX MPHOOpax - Ha SJIEKTPUUECKUX SBICHUSIX
(MHIYKTUBHOCTH, (POTOATEKTpUIeCKUX A dekTax u ap.).

B nHeBMaTHUECKUX M3MEPUTENbHBIX MPUOOpax JeHCTBHE OCHOBAHO HAa 3aBUCHMOCTH KOJIUYECTBA
BO3/lyXa, IPOTEKAIOIIEr0 B E€IUHUI]y BPEMEHM 4Yepe3 OTBEpPCTHE, OT IUIOUIaJd C€aMoro Y3KOro
MOTIEPEYHOT0 CEUYEHHUS ITOTO OTBEPCTHS.

OCHOBHBIMU ~ METPOJIOTMUECKHMHU  IOKAa3aTeIsIMM,  ONPEAENAIOIMMU  IKCIUTyaTallMOHHBIE
XapaKTepUCTHKU TMpUOOpa, SBISAIOTCA: 1I€HA JEeJCHHs IIKaibl, AMANa30H W3MEpPEeHHH, mpenen u
IIOIPEIIHOCTh U3MEPEHUM.

CymectByeT YCIIOBHOE paszenenue KOHTPOJIbHO-U3MEPHUTENbHBIX CpEencTB
Ha YHUBEpPCAlbHble U CHeYUalbHbLe.

K ynusepcanvnvim cpeocmeam uzmepeHus OTHOCSATCS T€, C MOMOIIbIO KOTOPBIX H3MEPSIOT H
KOHTPOJMPYIOT JIMHCHHBIC BEIMYMHBI (AWAMETPhl W JUIMHBI) HE3aBHCUMO OT KOH(UTYpAIHUU
KOHTPOJIUPYEMOH eTanu (IITaH-TeH-UHCTPYMEHT, MUKPOMETPHI, CKOOBI, ONITUMETPHI U JIp. ).

Cneyuanvnvie cpeocmea usmepenus NpeAHA3HAYAIOTCA NI U3MEpeHus Jubo  Jertanei
OIIpEAEIEHHON KOHCTPYKTHUBHOM (bopmbl (Hammpumep, 3y0OU3MepUTEIbHbBIE pudopHI,
pe3p0oU3MEPUTENBHBIA HHCTPYMEHT U T.J.), JINOO ONpenenEHHOro napamerpa u3aeius (IepoxoBaToCcTH,
MJIOCKOCTHOCTH, MPSIMOJIMHEHHOCTH U T.1I.).

[Io  pacnoyioKeHHWIO  OTHOCHTENBHO  JIETalM  pPa3inyaloT  KOHTPOJIbHOU3MEPHUTENbHBIE
CPEICTBA: HAKIAOHble, CMAHKO8ble N npucmagHsle. HakmaaHble CpelicTBa U3MEPEHUsl paclojaraiTcs Ha
JIeTalld, B CTAHKOBBIX CPEJICTBax JETajb paclojiaraeTcsi NpU HM3MEPEHHU Ha NpuOope, MpUCTaBHBIE
CpeAcTBa KOOPIUHUPYIOTCS BMECTE C JIETANIbI0 OTHOCUTENIBHO OJIHOM 6a30BO MOBEPXHOCTH.

[To xapakTepy B3aMMOJIEHCTBHUS C JETANIMU KOHTPOJbHOU3MEPUTENbHBIE CPEJACTBA PAa3AEIsAIOT
Ha KOHMAKMHble, YyBCTBUTENBHBIA AJIEMEHT KOTOPBIX MMEET MEXaHWYECKHUH KOHTAKT C MOBEPXHOCTHIO
NeTanu, W 6ecKOHmaxKmHuvle, B KOTOPBIX KOHTakKT OTCYTCTBYeT (Hampumep, OINTHYECKHE U
MMHEBMaTUYEeCKUE PUOOPHI).

[To crenenu y4actus omeparopa B IpOLEcCe U3MEPEHHs] KOHTPOJIbHO-U3MEPUTENbHBIE CPeACTBa
PasneNAIoT Ha pyuHble, MEXAHUIUPOBAHHbLE, NOYAGMOMAMUYECKUe U A8MOMAMUu4ecKue.

OaHMM U3 OCHOBHBIX HAaIPaBJIEHUH B Pa3BUTUU KOHTPOJIBHO-CPEJCTB SIBISETCS CO3/IaHUE MEp U
npuOOPOB, NMPEIHA3HAYCHHBIX JJIS MCIIOJIIb30BAaHMsI X HEMOCPEICTBEHHO Ha pabounx mecrtax. bombinoe
3HaYeHUE MPUIAETCS MPHU 3TOM pa3paboTKe Y3KOCHEHUAIU3HUPOBAHHBIX KOHTPOJBHO- M3MEPUTEIbHBIX
CPEICTB TOBBIINICHHON HM3HOCOCTOMKOCTH M TOYHOCTH, HANpUMEp, KOHTAKTHBIE YacTH HEKOTOPBIX
MHCTPYMEHTOB OCHAIIAIOT IJIACTUHKAMU M3 TBEPABIX CIUIABOB M ajiMaza, MPUOOPHI C 3IEKTPUUECKUMU
npeoOpa3oBaTeIbHBIMU YCTPOMCTBAMU UMEIOT OTCUETHBIE CUCTEMBI C LIEHOM JienieHus | MKM U MeHee.

Haubonee mnepcnekTHBHO HCHONB30BaHUE MPHOOPOB [UIsl KOHTPOJIA IapamMeTpoB, KOTOpbIE
JOJKHBI OBITh YCTOWYMBBIMH B TPOIIECCE M3TOTOBIEHUS NeTanell (Hampumep, IpuOop Uisl KOHTPOJIS
IIEPOXOBATOCTH MOBEPXHOCTH - MPOGUIOMETp), MPUOOPOB [IJIsI KOHTPOJSI HEKPYIJIOCTH AETaIN - KpyrT-
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JIOMEPOB, MPUOOPOB [IJISI U3MEPEHUS KHHEMAaTUIECKOW MOTPEIIHOCTH 3y0000padaThIBAIOIINX CTAHKOB H
T.1. [Tokazanus Takux MpUOOPOB 3aMUCHIBAIOTCS OOBIYHO B BUE IUArpamMM WM B ITUGPOBOM Gopme.

[Iupokoe pacrpocTpaHeHHE MOTYYHUIN MPUOOPHI Ui IPeaBapy TEIbHOW pa3MEpPHON HACTPONKH
MOJIOKEHUS PEXYIIEro MHCTPYMEHTA AJii CTAaHKOB C IPOrpaMMHBIM YyIpaBiieHHeM. Takue mpuOopsl
MO3BOJISIOT TMOMJCPKUBATH 33JaHHYI0 TOYHOCTh OOpaOOTKM M 3HAYMTENBHO COKPALIAIOT MPOCTOM
0o0opyI0BaHUA.

Y CKOpUTH MPOLIECC MOIYYEHHs PE3yAbTATOB M YMEHBIIUTH IMOTPEIIHOCTh U3MEPEHUH M03BOJISET
UCIOJIb30BaHNE KOHTPOJIbHO-U3MEPUTEIBHBIX CPEACTB COBMECTHO ¢ DBM.

OKCIIEPUMEHTAJIPHAA YACTh

Jns paboTel Hamo 3HATh, YTO HW3MEPUTENIbHbIE HWHCTPYMEHTHI IO3BOJIAIOT OIpPENEIUTh
JCHUCTBUTENBHBIC pa3Mephl JCTalld U MX OTKJIOHEHHUE OT HOMHHAJIBHBIX 3HaueHud. K HUM oTHOCSTCS:
JUHENKN U3MEpUTENbHbIC, IITAHTCHIIUPKYIIU, MUKPOMETPBI, YIIIOMEPHI, pelicMachl, THAUKATOPHI U T.1.

KoHTpOJbHBIE MHCTPYMEHTHI OINPENENAIOT TOJIBKO OIIMOKH pa3MepoB U (OpPMBI AETand, HO HE
YKa3bIBAIOT pa3Mep onmook. K HUM OTHOCATCS mpeenbHbIe Kaauopbl (IPOOKH, KOJIbIIa, CKOOBI, BTYJIKH),
1a0JIOHBI, IITYTIBI, YTOJIBHHUKY, JIEKaTbHBIC JIMHSUKH U JP.

H3mepeHne KpOHIIMPKYJIEM U HyTPOMEPOM IpeACcTaBieHo Ha puc. 2.1.

ITopsinok BbINOJIHEHHS PadOTHI

Kponyupxyno (puc.) — Haubosiee MPOCTOH HHCTPYMEHT Ul IpyObIX HM3MEPEHUH HapyKHBIX
pa3mepoB 0OpabaTeiBaeMbIX jAeTasiell. KpoHIMPKYIb COCTOUT U3 IBYX U30THYTHIX HOXKEK, KOTOPBIE CUIAT
Ha OJIHOM OCHM M MOT'YT BOKpPYr Hee Bpauarbcs. Pa3Beiss HOXKKHM KPOHIMPKYJSI HECKOJBKO OOJblle
U3MEpSIeMOro pasmepa, JErKUM IOCTYKHBaHHEM 00 HU3MEpAeMy0 JeTajlb MM KaKOM-HUOYyIb TBEpIbIi
IpeIMEeT CABUTAIOT WX TaK, YTOObl OHM BIUIOTHYIO KAacajlUChb HApYXHBIX IOBEPXHOCTEH H3MepsieMoin
JETaIN.

Croco0 nepeHoca pa3Mepa ¢ U3MepseMOo JIeTalny Ha N3MEPUTEIbHYIO JIUHEHKY ITOKa3aH Ha pHC.

Jis rpyObIX U3MEepeHU BHYTPEHHHUX Pa3MEpOB CIIYyKUT HYyTpoMep, U300pakeHHbIi Ha puc. 2.1a,
a Tak)ke MPYKUHHBIM HyTpoMep (puc). YCTpOHCTBO HYTpOMEpa CXOJHO C YCTPOMCTBOM KPOHLMPKYJIS;
CXOZHO TaKX€ U U3MEPEHUE STUMU UHCTPYMEHTAMHU.

BmecTo HyTpomMepa MOKHO MOJIb30BaThCSl KPOHLIUPKYJIEM, 3aBOJISI €r0 HOKKH OJIHA 3a JPYTYIO.

NN

IIpuémsbl u3MepeHus TUHENKOU KPOHLIUPKYJIEM U HYyTPOMEPOM

LImaneenyupkynu NpeTHa3HAYEHbI U1l U3MEPEHHS HApPYKHBIX U BHYTPEHHUX IHAMETPOB, IUIUH,
TONmMH U T.A4. Ha puc. n3o0pakeHsl Ba THMA ITaHTCHIIMPKYJeH: ¢ BeauduHo otcueta 0,05 MM u ¢
riyouHomepoMm. Mcronbp3oBaHre HOHIYCA TO3BOJISET MOTYYUTh OTCUET APOOHBIX YacTel MUJLITUMETDA.

Muxpomempol ipeTHa3HAYEHBI JUUI1 U3MEPEHUS HAPYKHBIX pa3MepoB neraned. Ha puc. mokasansl
OCHOBHBI€ JIEMEHTBI MUKPOMETpA.

4 3

Xox padoThI- HE NIpeanoaraeTcs
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Bonpocsl 111 caMonpoBepKU
1. Uto Takoe u3MepuTebHbIE cpeicTBa?
2. UTo Takoe KOHTPOJIbHBIE Cpe/IcTBA?
3.YTo OTHOCAT K Mepam, a 4To - K U3MEPUTEIbHBIM ITprbopam?
4. TloHaTHE KOHTPOJIBHO-U3MEPUTEIIBHBIX CPEJICTB: YHUBEPCATBHBIX U CIIEUATBHBIX.
5. Jlng yero npenHa3HavYeH MITAHTCHIUPKYJIIb?
6. Haznauenue MUKpoMeETpa, HHIUKATOPA.
7. Ha3znauenue kaauOpoB, CKOO, 111a0JI0HOB.
8. Haznauenue miockonapajieIbHbIX KOHLIEBBIX MEP.
9. Ha3oBure OCHOBHBIE METPOJIOTMYECKHE I[IOKa3aTeiad, OIpeNessioniie AKCIUlyaTalliOHHbIE
XapaKTEPUCTUKU MPUOOpa WIKM UHCTPYMEHTA.

@opma mpejacTaBieHusl pe3yiabTaTa: paboTa J0KHA OBITH OQOpMIIeHA B TETPajllb, 3aIMCAHBI
3aMephbl U CIIOCOOBI.

Kpurepun oueHkn

OneHka «OTJMYHO» CTAaBUTCS, €CIM CTYJIEHT BBINOJHWI padOTy B IIOJHOM 00beME C
COOJIFOJICHMEM HEOOXOIUMOM IOCIIE0BAaTEIbHOCTH JIEHCTBUI; B OTBETE IPABWJIBHO U aKKypaTHO
BBITIOJIHSET BCE 3alMCH, TAOIMIbI, PUCYHKH, YEPTEXH, I'parKU, BHIUUCICHUS; IPABUIBHO BBINOJIHSET
aHaJIM3 OUIMOOK.

OneHka «X0poIIO» CTaBUTCS, €CIIU CTYJACHT BBIITOJIHWI TpeOOBaHUS K OlleHKe "5", HO TOMyLIeHbI
2-3 Henmoyera.

OuneHka «yJ10BJIETBOPUTEIBHO» CTABUTCS, €CIIU CTYIEHT BBIIOIHHUI pabOTy HE MOJHOCTHIO, HO
00bEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh NTPABUIIbHBIC PE3YJIbTAThl U BHIBOJIBL; B XOJI€
MPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OIITHOKH.

OneHka «HeyJa0BJIETBOPUTEIBHO» CTABUTCA, €CIU CTYIEHT BBIIOJIHMI paboTy HE IMOJHOCTBIO
WK 00bEM BBITIOJTHEHHOM 4acTH pabOTHI HE MO3BOJISIET CENIaTh IPABUIbHBIX BBIBOJIOB;

Tema 2.1 OcHOBHBIE KOHCTPYKTHBHBIEC 3JIEMEHTbI KAHATOB
IIpakTnyeckoe 3ansaTne Ne7.

Pacuer mara n yYria CBUBKH

Leab padoThbl: paccyuTaTh IIAT CBUBKHU
Boinoinus padorty, Bel Oynere:
ymembw:
- pacCUMTHIBAThH IIAT CBHUBKU KaHATa
MatepuanbHoe obecrniedeHue: He TpeOyeTcs
3ananue
1. U3yuuTth TeopeTHdecKre MaTepHabI
2. BoImosHATE pacyeT
3. 3amonHuTh TaOIUILY

IHopsinok BHINIOJIHEHUS

Hns ynobcTBa mojcueTa 4rciia 0OpbIBOB 0OOPBAaHHBIE KOHIIBI MPOBOJIOK 3aEpIIMBAIOT W KaHAT
HeMHOro u3rn6arT. Illar cBUBKM KaHaTa ONMpeAeNsaIoT ciaeayronmM obpazom. Ha moBepxHOCTH Kakoii-
6o mpsagu (puc. 13) HaHOCAT METKY (TOUYKa a), OT KOTOPOW OTCUUTHIBAIOT BIIOJIb IIEHTPAIBLHON OCH
KaHaTa CTOJBKO MpseH, CKOJIbKO MX UMEETCS B CEUCHUH KaHaTa (HampuMep, 6 B MIECTUIPSITHOM KaHaTe),
U Ha cJenyrouiel mocie orcyera npsiau (B TaHHOM CIIydae Ha CEeIbMOil) HAHOCIT BTOPYIO METKY (TOuKa
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0). PaccTossHue Mexmy MeTkaMu (TOYKaMu a ¥ 0) MPUHUMAETCS 3a IIar CBUBKH KaHaTa. Ha sToM miare
MOJICYUTHIBAIOT YHCIIO OOPHIBOB U CPABHUBAIOT C TaHHBIMU TAOJIHULIBI 1.

TABJIMLIA 1. HopMbl OpakoBKHU CTaJbHBIX KaHATOB - 10 NEpBOHAYATBHOMY K03 duimeHty
3araca IpOYHOCTH - 110 YUCITy IIPOBOJIOK, 0OOPBAaHHBIX HA JUIMHE OJJHOT'O Il1ara CBUBKU KaHaTa
(4ucnuTens — KpeCTOBOM CBUBKM, 3HAMEHATEINb — OJJHOCTOPOHHEH )

MepaoHauans el KOeDEUUMEHT 3anaca

- NPOMMACTH NPH YCTAHOBNEHHOM [Tpasnnami

KOHCTDYKUMS KaHaTa oTioisM® (i)
I l- .:' - -
6x 18=114+1 0.C 14/7 16/8
) / 26/13 3015
3819 40720
[ a3se | 4020
“D — OWameTD Hanabana. MM — NNaMETD KaHaTa, Mit

HccaenoBanue nmapamMeTrpoB, BJIMAIOIIUX HA JOJTOBEYHOCTDb U ITPOYHOCTh KAHATOB

[pu BISIBIICHUN KPUTEPHEB JIOJITOBEYHOCTH M IPOYHOCTH KAHATOB JIOJDKHBI OBITh YITCHBI JIBE TPYIIITBI
TIEPEMEHHBIX (DAKTOPOB: TEXHOJIOTUUESCKHE U AKCIUTyaTAIIMOHHBIC.

K TexHONmornueckum (akropam OTHOCSTCS: KaYeCTBO TIPOBOJIOKH, XapaKTeP CBUBKU U TEXHOJIOTHSI
W3TOTOBJICHUSI TIPS/ICH U KAHATOB, MPHUMEHSIEMBIC CMa304HbBIC MaTepHAIIBI, XUMUKO-TepMITIEcKasi 00paboTka
TIPOBOJIOKH.

K skcrmyaraiioHHbM (hakTopam OTHOCSITCS: XapakTep Harpy3Ku (CTaTHYECKUM, TMHAMUYECKHI ),
cootHorenue Dg,/dx

(Dgx- mrametp Gitoka,fy- uameTp KaHara), MaTeprai OJI0KOB  (0apabaHOB), PEKMM pabOThl MEXaHH3MOB,
OKpY»Karolliasi Cpezia, cMa3ka KaHara.

Xon paboTs1

OCHOBHBIE TIOBPEXK/ICHHSI KAHATOB:

W3HAIMBaHKUE (KOppo3wsi) U 00pbIB. OnpenesstomimM (GakTopoM MU STOMSIBIISETCS UCTUPAHUE U
YCTaJIOCTHOE PaspyIIeHHE MPOBOJIOK OT MHOTOKPATHBIX TIEPErnO0B, KOTOPBIE 3aBUCST OT TIOKa3aTeseit
KOHCTPYKTUBHOM MIIOTHOCTH ¥ THOKOCTH KaHATOB.

[oka3arenb KOHCTPYKTHMBHOM IUIOTHOCTH - KO3((PUIIMEHT IUIOTHOCTH ( 3aIlOTHEHMS);

_4F

o 2
zd,

K

re F - pacyeTHast (CyMMapHast) TIIOMIA b HOMEPEYHON0 CEeUeHH s POBOIOK B KAHATE, MM
Oy TrameTp KaHaTta.
Huskwe 3Hauenns koapdumenta (K= 0,36..0,45:) xapakTepHBI 11 KAHATOB HU3KOW CTOMMOCTH, HO
Mastoi HagexxHocT; Bbicokue (K, = 0,55...0,6) xapakTepHbI TSI TPY30JIFOCKHX MOTBEMOB
I'nbKkocTh KaHaTa ONpeIETEIETCs €ro CIIOCOOHOCTHIO K reperu0y Ha 6okax (bapabaHax) B Ipeesiax Yrpyroi
JiehopmaLin
briaronapst BHyIpeHHEMY CKOJIBKEHHEO TIPOBOJIOK.
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I'mOKoCTh KaHaTa XapaKTepr3yeTcst KOXpHIIEHTOM THOKOCTH;
K _=d /5

I'ne O-HanboIBIIIMIA IMaMETP TIPOBOVIOK B KaHare. OOBIMHO
Kus=3,6... 42. C yBermyeHreM MaMeTpa IpOBOJIOKH, T. €. ¢ yMeHbIIeHHEM Ky, 3HAUMTEIBHO YBEITIUUBACTCA KECTKOCTD
KaHATaMK IO3TOMY KaHATHI C IOHIKEHHOK TMOKOCTBEO PEKOMEHTYETCSI IIPUMEHSITH B YCJIOBHSIX 3HAYMTETHHOIO M3HOCE W
KOPPO3HUH TPOBOJIOK.

XapakTeprCTUKOM POYHOCTH KaHATa SIRISIETCS paspbIBHOE YCIIIHE. B COOTBETCTBHH C

[ pasvamu Pocroprexsazopa CTTbHbIE IPOBOMIOYHBIE KAHATHL, IPUMEHSIEMBIE B
KaueCTBEIPY30BbIX,CTPEIOBBIX,BUHTOBBIX,HECYIIIMX UTSTOBBIX,

JIOJDKHBIOBITHIPUITPOSKTUPOBAHUHKTIEPETYCTAHOBKOMHAI PY30O/THEMHYIOYCTAHOBKYTPOBEPEHBIPACUETOM.
I TpouHOCTH CTATBHBIX KAHATOB( KPOME CTPOTIOBBIX )XApAKTEPH3YETCs OTHOLIICHHEM

p/s>k

I'ne P-pazpbBHOE ycwmie kaHartaBIeioM H;
S-HanOOBITIeE HATSDKCHHE BETBU KaHaTa(0e3 yueTa IMHAMIYECKHX Harpy30K),H;
k-xontdrrmenTsaraca  TpouHOCTH(Ta0. 2 ).

Talmna2
Hasnauenue I'pymmapexuva | Ilpueon | Hamvenbimii kosdummenT 3amaca mpoYHOCTH
KaHaTOB PpaboTHI
['py3oBble - Pyunoit 40
CTpEJIOBBIC
Jlerxuii 50
Cpenamii 55
Tsoxensit 6,0
BeceMa ToKEBIA 6,0
OTTsKKa CTpen - - 35
I'peiidepHble - - 6,0
OTTsDKKa MayT U - - 90
o11op
Kanars! 1e080K, - - 90
HpeTHA3HAUCHHBIX
7T IOBEMA
Tonen

HauGorbItiee HarspkeHre KaHaTa JFIArpy30IoIbEMHBIX MAIIMH OMPETIENISIETCs O MACriopTy MALMHBI WK (hopMyIie

S Qg / m77m 776]1

I'me Q — PY30MOIBEMHOCT KPaHAKT;
O-YCKOpeHHEe CBOOOIHOTO TIA/ICHIST,
M-KPATHOCTH MOJUCTIACTA,

17, Kl nomacriacra; (0,.97)
776, K11 Grioka; (0,98)

& _omectso mcractos (2)
N — YUCIIO HAMPARIIBIINX QJTOKOB; (3) 8 — KOJTMHECTBO MONKCTIACTOR(A =1-0/MHAPHBIA,A.= 2 - CIBOCHHBIN).
PazpbIBHOE yCIITHE KaHaTa 3aBHCUT OT TIPOYHOCTY MPOBAJIOK, COCTARISIFOLIMX €10. YeM BhIIIIe POYHOCTH OTACITBHBIX
TPOBOJIOK, TEM IPOYHEE KAaHAT B IIEJIOM.
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BpeMeHHOe conpoTHRIEHHE pa3pbIBY U1 KPAHOBBIX KAHATOB JIOJDKHO COCTARIATH ] S68-
1764MI1a(160...1 801<rc/1\41\42).Ta1<mv1 00pa30M, JTBa KaHaTa OJTMHAKOBOK KOHCTPYKITUA MOTYT HMETh PATAYHYO POYHOCTb.
PazppIBHOE yerrve KaHata MOYKHO OIPETITATE ABYMsI CTIOCOO0AMI. Pa3phIBOM KaHATA HIT! PAa3PhIBOM KKTIOH IPOBOJIOKH B
KaHaTe 1 CyMMHPOBaHHEM Pa3pbIBHBIX
YCHJTHI BCEX TTPOBOJIOK

CymmapHoe yerTvie Boex IPOBOJIOK KaHATa BCET 1A OOMBIIIE pa3pbIBHOIO YCHITHS LIETION0 KaHATA TOr0 YKe IMaMeTpa 13-
33 HePaBHOMEPHOCTH PadOTHI MPOBOJIOKBKAHATE,  [yisipacueTabepeTcsapasphIBHOCY CHITMEKAHATABIIEIIOM. JTO YCHITHE HA3hIBACTCST
TPEIENTHHBIM Pa3pbIBHBIM yereM. .Ecii M3BecTHO pazpbIBHOE Yerimie KaHta - Ry, IomydeHHOe CyMMHpPOBAHHEM IPU
paspbIBe OTAEIBHBIX IIPOBOJIOK, TO Py(pacyernoe paspbiBHoe ycrime) paBHO 0,83 Py,

dopma mpencTaBJeHHs pe3yJabTara: paboTa JOKHA OBITH OQOpMIICHA B TETpPadb, pacueT U
3amoJIHEHHAs Ta0JIHIIa.

Kpurepun omneHku

OneHkKa «OTJMYHO» CTAaBUTCSA, €CJIM CTYJACHT BBIIOJHWI pPabOTy B TOJHOM oOOBeME C
COOIOICHHEM HEOOXOIUMOM IOCIICIOBATEIbHOCTA JCHCTBHIA; B OTBETE MPABUIBHO U aKKypaTHO
BBITIOJTHSACT BCE 3aIMCH, TAOJMIIBI, PUCYHKH, YEPTSHKH, I'paUKH, BBHIUHUCICHHS, MMPABUIBHO BBIOIHSICT
aHaJIM3 OIIHOOK.

OneHka «X0pOWIO» CTABUTCS, €CIU CTYJCHT BBIIOJIHUI TpeOOBaHMs K OlleHKe "5", HO TOMyIIeHbI
2-3 Hemouera.

OuneHka «y10BJIETBOPUTEIbHO)» CTABUTCS, €CIU CTYACHT BBIMOJHUI padOTy HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OneHka «HeyJI0BJIE€TBOPUTEIbHO» CTABUTCS, €CIIM CTYJACHT BBIIOJHHUI Pa0OTy HE IMOJHOCTHIO
WM 00bEeM BBITIOJTHECHHOM YaCcTH paOOThI HE MO3BOJIAET C/AeIaTh MPAaBUIbHBIX BHIBOJIOB;

IIpakTnueckoe 3ansaTHe Ne8.
BbI00Op U pacyeT cTAIbHOr0 KaHATA JIs CTPONA

esab padoThi:
-HAyYUThCS PACCUUTATh IIar CBUBKHU
- paCCUUTHLIBATH CTaJbHOM KaHaT AJIg CTpoIia

Boinoinus padorty, Bel Oynere:
ymembp:
- OIIpCACIIATh KOJIMYCCTBA CBUBOK B KaHATC
MartepuanbHoe obecnieyeHue : He TpeOyeTCs

3amanmue

1. BeiOparh cTayibHOM KaHAT /I CTPOIa, MPUMEHSIEMOro IS TMOabeMa Tpy3a ¢ OMpeeICHHBIM
YIJIOM HAKJIOHA CTPOIa K HANPABJIEHUIO AEHCTBUS BEca rpysa.

2. Jlns BBIOpaHHOTO KaHaTa pacCUYMTATh JIMHY, HEOOXOAMMYIO IJisi H3TOTOBJICHHUS BETBHU
obneryennoro ctpona YCKI (3amenka KOHIIOB KaHaTa 3amiieTkoil). McxomHple naHHBIE A BhIOOpa
KaHaTa M €ro pacyeTa MpeICTaBlIeHbI Ha puc. 1.

IHopsAoK BBINIOJIHEHHS PA0OOTHI

1. Tlomyuuts 3aaHue
2. Wzyunts pazparounsiii Matepuai (OCTe1 u TY) BeIJaHHBIH MTperio1aBaTesieM
3. TIposectu pacuer
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Pucynok 1-Cxema K pacuety J1BYXBETBEBOIO CTpona

Xox padoThI:
OnpenenumM HaTSKEHHUE B OHON BETBU cTpoma 1o ¢opmyne 1.1:
P =mrpg/n CoSs «,

IJie Mrp — mMacca rpysa, T; N — KOJMYECTBO BETBEH CTpOTIA.
Pa3peiBHOE ycuue B BETBU cTporaonpeneum mo Gopmyse 1.2:
S=P-z

rze z— ko3 guuueHT 3amnaca IpOYHOCTH AJIS CTPOIIA. 3arnac NPOYHOCTH /ISl KAHATOB 110
OTHOIIECHHUIO K pa3pbIBHOMY YCHINIO JTOJKEH NPUHUMAThCS HEe MeHee 6,0.

[1o HalizeHHOMY pa3pbIBHOMY YCHIIMIO ITOJOUPACTCS KaHAT U ONPEEISAeTCS €r0 TEXHUYECKas
XapaKTePUCTHKA:

THII KaHaTa; TUaMeTp KaHaTa,

pa3phIBHOE YCHIIME KaHATA;

BPEMEHHOE COIIPOTHUBIIEHHE MTPOBOJIOK Pa3phIBY.

®opma npeacTaBieHus pe3yabTara:
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Pucynox 1.2 ~ Crpon oGscryesmil YCK |

TaGmmual. 1 - Hexommie Jamnie Ut sbopa it pacucra CTaaLiono Kauar
1A% CTpona
Bapuanru
MapamcTpu HNocacanss wadpa nosepa napianTa
¥

1 |23 [4STe[7[8[9[60]

~
4
~
>
»
]
>
<

Macca rpysa, 1 !

| Vroa naxaona ¢ Po- |
A K HANPRRICHIIO
ICiCTIIE Beca rpysa
a, rpaa

| Bucora ¢ rpononknh |
IS 2 |24125127129| 3 |35 4
u

JUnma peran scran
140 1500190 1200 230125012201 230 12101 200
crpona L, Mm

JInmuHy BBIOpaHHOTO KaHATa PACCUUTACM CIICIYIOIIUM 00pa3oM
JInvHy BETBH CTpoOIIa onpeAenuM no Gopmyse
LB=h/os a.
JnunHy kaHaTa, HEOOXOMMOTO Ha 00pa30BaHKE METIN BETBH CTPOMa onpeaenum o Gopmyne 1.4:

Ln=3ndk +[4(1 —3dx)2+36dx2]0,5.

Jlnuny kaHata, HEOOXOJMMOTO Ha 3aIlJIeTKy OmpeenuM 1o Gopmye:
L3 =20dx .
JnuHy KaHaTa, HEOOXOUMOTO Ha KpeIJICHUE OmpeeumM 1o Gopmyre
Lkp=Ln+L3.
MuHUMaNbHYIO JMHY KaHaTa BETBU CTPOIa OMpPEIeInM 1o Gpopmyie
Lx=LB+ 2Lxp + 2L.
BriBos.

J171s U3rOTOBIIEHHS BETBH CTPOIIA TIPH 3a/IeIKe KOHIIOB KaHAaTa 3alljIeTKOW HEe0OX0 UM OTPE30K KaHaTa
THIA ... JOUHOM He MeHee ... M. 10 1.3

®opma mpeacTaBJeHHs pe3yJbTaTa :paboTa TOKHA OBITH OQOpMIIEHA B TETpalb, pacdyeT u
3anoJIHeHHAas Ta0uma.
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Kpurepum oueHku

OneHka «OTJHYHO» CTaBUTCS, €CIM CTYAEHT BBINOJHWI paboTy B TOJHOM oOBeMe C
coOmoiecHueM HeoOXOIUMOM MOCNIe0BATEeIbHOCTH JCMCTBUI; B OTBETE MNPABUIBHO U aKKypaTHO
BBITIOJIHSET BCE 3AIKCH, TAOIUIbI, PUCYHKH, YEPTESKHU, IpadUKU, BHIYMCICHUS; NMPABHILHO BBITOIHSIET
aHaJIu3 OMIMOOK.

OneHka «X0polo» CTaBUTCS, €CJIM CTYACHT BBIIOJHWI TpeOOBaHUs K OIleHKe "5", HO OMyIIeHbI
2-3 Henmoyera.

OuneHka «yJ10BJETBOPUTEIBHO» CTABUTCS, €CIIU CTYIEHT BBIIOJHHII padOTy HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MMOIYUYHUTh NIPAaBUIIbHBIE PE3YJIbTAThl U BBIBOJIBI;, B XO€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

OneHka «HeyJI0BJIeTBOPUTEIbHO» CTABUTCS, €CIIM CTYJAEHT BBINOJHUI pabOTy HE MOJHOCTHIO
Wi 00BbEeM BBITTIOJIHEHHOM YacTH pabOThI HE TO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJIOB;

IIpakTnyeckoe 3ansaTue Ne9.
ITocienoBaTe/IbLHOCTh pacyeTa KAHATOB

Lean padoTbi:
-YCTaHOBUTH MTPABHIIBHYIO TIOCIICIOBATEIILHOCTh pacyeTa KaHaTOB

Beinmosinus padorty, Bl Oynere:
ymembp:
- ONpe/EIATh OCHOBHBIE TApaMETPbl KaHATOB
- I0JIb30BaThcA crpaBoyHoOU aureparypoit, 'OCTamu

MarepuanabHoe obecnedyeHne : He TpeOyeTcs

3ananue

1. BeiOparh cTanpHOWM KaHAT Ui CTPOMa, MPUMEHSEMOT0 AJIs MOAbEeMa Irpy3a C ONpeAeIeHHBIM
YTJIOM HaKJIOHA CTPOIa K HAIIPABIICHUIO JICHCTBHS Beca Ipy3a.

2. Jlns BbIOpaHHOTO KaHaTa pacCUMTaTh MJIWHY, HEOOXOIMMYIO HJs W3TOTOBIEHHUS BETBU
obneruennoro crpoma YCKI1 (3amenka KOHIIOB KaHarta 3amuieTkoi). McxomHble naHHble aJisi BbIOOpa
KaHaTa ¥ ero pacuera MpeCTaBIeHbI Ha pHC. 1.

Ilopsinok BbINOJHEHHS PA0OTHI

1. Tlomyuuts 3amanue
2. Wzyunts pazparounsiii Matepuan (I'OCTs1 u TY) BelIaHHBIM NpenogaBareneM
3. TIposectu pacuer

Xoa padoTsl

1 BriOpaTh cTanbHOM KaHaT A7 cTpona, IPUMEHSIeMOTo JUIs [ToIbeMa Ipy3a Maccoi 4 T, yroi
HAKJIOHA CTPOIIa K HalpaBJIEHUIO AEUCTBUS Beca rpysa o= 30°.

2. 151 BBIOpAHHOTO KaHaTa paccuuTaTh JUIMHY, HEOOXOAUMYIO JJIs U3TOTOBJICHHS BETBU CTPOIIa
(3aenKa KOHIIOB KaHaTa 3arlIeTKOi).

[TapameTpsbl CTPONTOBKH
h =2 m, o= 30°. J[;inHa meTIM BETBU CTpOIa
L=0,144 m.

Xoxa paGoTsl
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Pemenue 3amanns 1 Onpeaenum HAaTsHDKEHHUE B OJTHOM BETBH cTpoma 1o Gopmyre
P =4000-9,81 2 - cos 30°/=22655,2H .
Pa3peiBHOE ycuiiie B BETBU CTPOTIa OMPEISIHM 10 popMyIie
§=22655,2-6=135931,3 H.

[To HaiiieHHOMY Pa3phIBHOMY YCHIIHIO 1Oo100panu kaHat (cM. Tabu. 3.5.2 — 3.5.7) u onpeaenuin
€ro TeXHu4eckue xapaktepuctuku: — tur kaHata JIK-PO I'OCT 7668-80; — nmameTp kaHata — 16,5 mwm;

— pa3peiBHOe ycuime kaHara — 150000 H; — BpemeHHOE CONpOTHBIIEHUE MPOBOJIOK pa3pbiBy —1770 Mlla,
11 2.

JlniHa BRIOPAHHOTO KaHaTa PACCUUTHIBACTCS CIIEAYIOLIHMM 00pa3oM.
Omnpenenum JUIMHY BETBU CTPOIA 110 GopmyIie
LB = h/os a =2cos 30° =231 m.

OHpe,I[eJ'II/IM MJINHY KaHaTta, HCO6XO,I[I/IMOFO Ha 06pa303aHI/Ie IICTJIM BETBU CTPOIIA I10 (1)OpMy.]'Ie

Lu=3mdk + [4(1 —3dk )2 +36dx2]0,5==3-3,14-0,0165+[4- (1 —3-0,0165)2 +36 -
0,0165210,5=0,37 m.

Omnpenenum JUIMHY KaHaTa, HEOOXOIMMOTO Ha 3aIJIETKY M0 popmyIie
L3=20dx=20-0,0165+0,2=0,53 m.
Onpenenum JUIMHY KaHaTa, HEOOXOAUMOTO Ha KpeIuieHue 1o Gpopmyie
Lxp=Ln+ L3=0,37+ 0,53 = 0,90 m.
OnpenenyM MUHUMAJIBHYIO JUTMHY KaHaTa BETBH cTpora o gopmyne 1.7:
Lxk=LB+2Lxp+2L=231+2-090+2-0,144=3,822MmM~=39 M.
BriBog.

J171st M3roTOBNIEHHS BETBH CTPOIIA MIPH 3a/IeJIKe KOHIIOB KaHAaTa 3aIlJIeTKOW HEe00OXO0IUM OTPE30K
kaHata tuna JIK-PO gnuHo# He Menee 3,9 M.

dopma mpeacTaBiIeHUs pe3yJbTaTa :paboTa IODKHA ObITh OPOpPMIICHA B TETpajib, PacdeT U
3aIoJTHEHHAs Ta0JHIIa.

Kpurtepun onenkn

OueHka «OTJUYHO» CTaBUTCS, €CIU CTYJASHT BBIMOJHWUI pabdoTy B TMOJHOM O00BEME C
coOmoieHneM HeoOXOIUMOM MOCIe0BaTeIbHOCTH JCHCTBHIA; B OTBETE MPABUIBHO W aKKypaTHO
BBITIOJTHSIET BCE 3aIMCH, TAOJUIIBI, PUCYHKH, YEPTEXKH, TpadUKH, BBIUMUCICHUS; TTPABUIHLHO BBIMOITHSIET
aHaJInu3 OIIMOOK.

OueHka «X0poII0» CTaBUTCS, €CITU CTYICHT BBIMOJHUI TpeOOBaHUS K OIleHKe "5", HO JOMmyIIeHbI
2-3 Henmouera.

OueHka «y10BJEeTBOPUTEIbHO» CTABUTCS, €CIIM CTYACHT BBIMOJHUI paOOTy HE MOJTHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OneHka «HeyI0BJIE€TBOPUTEIbHO» CTABUTCS, €CIIM CTYJASHT BBIOJHUI padOTy HE MOJHOCTHIO
1u 00BEM BBITIOJIHEHHOW YacTH pabOThl HE TTO3BOJISET CIENATh MPaBUIBLHBIX BHIBOJIOB;
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Tema 2.3 KOHCTpPYKTHBHBIE (reOMeTPpUUYECKHE) NOKA3ATe/IM KAHATOB
JlabopaTopHoe 3ansiTue Ne6.
HccaenoBanmne kaHATOB
Hean paboThi:
-MCCIIeI0BAaTh KaHAT Ha TEXHUYECKUM XapaKTepUCTHKAM

BbinosinuB padory, Bel Oyaere:
ymembw:
- OIpPEACIIATh OCHOBHBIE TapaMETPhl KaHATOB
- MOJIb30BaThCs cripaBouHOU Juteparypoit, 'OCTamu

MartepuanbHoe obecniedeHue : He TpeOyeTcs

3aganue
1. BeiOpaTh cTayibHOM KaHAT JJIsl TCCIEIOBAHMS
2. 151 BEIOpAHHOTO KaHATa PacCYUTATh MapaMeTphI

HOpﬂIlOK BbIIIOJTHCHU A paﬁon

1. Tlomyuuts 3aaHue
2. W3yuuts paznarounsiii Matepuan (I'OCTw u TY) BeLIaHHBIN NpenoiaBaTeieM
3. IIpoBectu uccrnempoBanue

Xoxa padoTsbl

OCHOBHbIMU KOHCMPYKMUBHBIMU d/IeMEeHmMamMy KAaHATOB SIBIISIFOTCSL:
- IIPOBOJIOKH,
- TIpSay,
- CEpICYHHUK.
CralbHyl0 KaHaTHYK0 IIPOBOJIOKY H3TOTOBIISIIOT W3 Y2epoOuUcmol —20pAYEKAmanol npoGoioKu
(kamanKu) METOJIOM MHOTOKPAaTHOT'O XOJOAHOTO BOJOYEHHS C TMPOMEXKYTOUYHOW TEpPMHUYECKOH H
XUMUYECKON 00pabOTKOM /i TOJIyYeHHs HEOOXOIMMOUN TMPOYHOCTH, CTPYKTYpPHI, BHJA W KayecTBa
MTOBEPXHOCTH.
CranbHasi TIPOBOJIOKA KPYTJIOrO CEYEHHUsS JO0JDKHA COOTBETCTBOBaTh TpeboBanmsim ['OCT 7372-79.
CrasibHas mpoBOJIOKa (acoOHHOro MpomiIs JOMKHA COOTBETCTBOBaTh HOPMATHBHO-TEXHUYECKOH
AOKYMCHTAIUU. HpOBOHOKI/I Ipu CBUBKE HpSII[GfI N KaHATOB JOJIKHBI UMETh OAMHAKOBOC HATSXKCHUC, ITPU
3TOM TPOBOJOKU KaXJOro cjos (B MpsAAM WIM B KaHATe) JOJDKHBI IUIOTHO NMpUIIEraTh K MPOBOJIOKaM
HUDKEJIeXKAILero cinos. 3eToOpa3Hble MPOBOJIOKM B KaHATaX 3aKpbITOM KOHCTPYKLHHU JOJDKHBI IPUJIETaTh
APYT K JIpyry, oOpa3ys coeAMHEHUe 3aMKOM. Mexy (pacOHHBIMHU MPOBOJIOKAMH JOMYCKAETCsl 3a30p, He
HapyLIAIIANA 3aMKa KaHaTa.
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CepaedyHMK KaHaTa CIY>KUT ONMOPOU IS NpsAsield kaHaTta. OpraHuuecKruid CEplICYHUK MTPU 3TOM
SBIIETCS AKKYMYJIATOPOM CMa3KHU Ui HIAXTHBIX OIBEMHBIX KaHATOB JIBOMHON CBUBKH. OH JOIKEH
OBITh M3TOTOBJICH U3 CHU3AJsS B COOTBETCTBUU C HOPMATUBHO-TEXHUYECKON TOKyMeHTanuel. Jlomyckaercs
HCIOJIb30BaHNE KaHATOB C OPTaHUYECKUM CEPJIEYHUKOM U3 MIEHHKOBOT'O BOJIOKHA MOBBILIEHHOTO
kaudectBa (quHHOTO npsinenusi) no FOCT 5269-93. Meramnuueckuit cepaeunuk (MC) nomken
M3roTOBJIAITECA U3 TTPoBOJIOKH 110 ['OCT 7372-79. Oprannyeckuii cepAeyHUK U3 IPYTUX MaTepUaioB,
pexomenayembix 'OCT 3241-91, moxeTt ObITh IPUMEHEH MOCIIE MPOBEICHUS aXTHBIX UCIIBITAHUN B
YCTaHOBJICHHOM MOPSJIKE.

B kanartax nuamerpom 6osee 15 MM OpraHUYECKHi CEpACYHHK JOJKEH OBITh TPEXIPSIHBIM JBOMHON
cBUBKH. [Ipy OTCYTCTBUU B CTaHIApPTE HA OPTAHUYECKUI CEpJICUHUK TPeOyeMOoro pa3Mepa cepIeuHuKa
JIOTTYCKAETCs I00ABIISATh K BUTOMY TPEXIIPSTHOMY CEPACYHHUKY OTIEIbHBIC KAOOJIKH (HUTH MIPSIKHU) B
KOJIMYECTBE, HE MPEBBIIIAIOIIEM PA3HOCTH YUCIIa KAOOJOK CMEXHBIX CTAHJAPTHBIX JUAMETPOB
CepJIeUHHUKa.

CepI[e‘IHI/IKI/I n3 cuzajisd UM NeHbK06020 6010KHA NOJIXKHBI OBITH IMPOIMUTAHBI CMA3K01U B COOTBETCTBUH C
HOpMaTHBHO-TeXHquCKOﬁ ﬂOKYMeHTaHHCﬁ. ITo Tpe6OBaHI/IIO HOTpe6I/ITCJ'I$I CCPACYHUK MOKHO HC
IIPOIIUTHIBATD.

B 3aBHCHMOCTH OT KOHCTPYKIIMA KaHATHI MOTYT UMETh CIIEIyIOIe 0003HAUYCHUS:

® xaHat onuHapHoi cBuBKHU THNa TK xonctpykimu 1 % 37 (1 +6 + 12 + 18) - cnupanbHbIil KaHar,
cocrosAmui n3 37 NpoBOJIOK;

e xanaT nBoiHO# cBuBkM THna JIK-O («Cum») koHcTpykumu 6 X 19 (1 +9 + 9) + 1 OC -
MIeCTUNPSIHBIN KaHaT (19 IpOBOJIOK B MPSIIN) ¢ OJJHAM OPTaHUYECKUM CePACUHHKOM;

e xaHat aBoiHoi cBuBKHU THMA JIK-P («Bappunrron») konctpykuun 6 x 19 (1+6+6/6)+ 1 OC
- meCTUNPSIHBIN KaHaT (19 TPOBOJIOK B MPSIIN) ¢ OJJHAM OPTaHUYECKUM CEpACUHUKOM;

e kaHaT aBoiHOM cBuBKU TUNa JIK-PO («3akpeiThlii Bappunrron») konerpykuuu 6 x 36 (1 +7 +
7/ 7+ 14) + 1 OC - mecrunpsansiii kaHaT (36 MPOBOJOK B MpPSAM) C OJAHUM OPraHMYECKUM
CepACYHUKOM;

e kanat nBoitHoU cBuBKM Tuna JIK-PO konctpykuuu 6 x 36 (1 +7+7/7+14)+7x7 (1 +6) -
HIECTUNPSAIHBIN KaHAT C METAJUIMYECKUM CEPJICYHUKOM, COCTOSIIMM M3 CEMH MpsAJeH MO ceMb MPOBOJIOK
B KaXXI0H;

e kaHat jBoiHOM cBuBkH Tuna JIK-3 («®unep») konctpykuuu 6 x 25 (1 +6; 6 +12) + 1 OC -
HIECTUNPAIHBIN KaHaT (25 IpOBOJIOK B MPSIU) C OJHUM OPraHUYECKUM CEpACUHUKOM;
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® kaHat miuockuit 8 X 4 x 9 (0 + 9) + 32 OC cocTouT U3 BOCBMM CTPEHT, KaXKJasi U3 KOTOPBIX
COJIEP>KUT YEThIPE MPSIIU U3 IEBATH IPOBOJIOK, HABUTBIX BOKPYT OPIraHUYECKOI0 CEpICUHHKA;

e xaHaT oguHapHoi cBuBkM THna TJIK konctpykmmu 229 + X13 / Q13+ Q19+ (14+7/7+ 7 +
1) - 3aKpBITHII OABEMHBIN KaHAT, COCTOAIINH 13 110 IpOBOJIOK.

Mapxupoexa kanamos.

Bce yka3zaHHbIE BbIIIE CBOMCTBA KaHaTa OTpPa)karOTCsi B €ro MapkupoBke. Tak, Hampumep,
MapKHpOBKa KaHAaTOB JAUAMETPOM 15 mm rpy3omronckoro HazHadeHuss mMapku BK, olMHKOBaHHBIN 1O
rpymie /K, MaJOKpYTAIIHNCS, JIEBOM KPECTOBOM CBUBKHU, HEPACKPYUNUBAOLIUICS, TOBBILIEHHON TOYHOCTH
M3rOTOBJICHUS, MAPKUPOBOYHOM rpynmsl 1900 H/mm? umeer clenyrolee ycIIoBHOE 0003HAUCHHUE:

Kanat 15-7J/I-BK->K-MK-JIHP-T-1900 'OCT (TYV).

MapkupoBka kaHatoB ['OCT 3079 nmuamerpom 25,0 mm, Tpy30BOro Ha3Ha4eHHS, MapkH 1,
OLIMHKOBAaHHBIN 110 rpyme /K, J€BO OJHOCTOPOHHEN CBUBKH, HEPACKPYUYMBAIOLIUNCS, HEPUXTOBAHHBIN,
MOBBIIICHHOW TOYHOCTH, MAapKUPOBOYHOW rpynmbel 1370 H/mm? (140 KZC‘/MMZ) UMEeT CIIeIyIolIee
YCIIOBHOE 0003HAUCHUE:

Kanar 25-1-1-’K-JI-O-H-T-1370 TOCT 3079-80

Kanar taneBblii ¢ METAUIMUECKUM CEPJICUHUKOM, AuameTpoM 32 mm, Mapku B, nmpaBoit kpecToBoit
CBUBKHM, T[OBBIIIEHHOM TOYHOCTH W3roTOBIEHUs T, MapKUpOBOYHOM TIpynInbl IO BPEMEHHOMY
COPOTHBIICHHUIO paspbiBy 1570 H/vn® (16 kec/mm?) MapKUpyeTCs ClIeLyFOLIEM 00pasoM:

Kanar MC-32-B-T-1570 TOCT 16853-88

CranibHbIE KaHATHI, M3rOTABIMBACMbIE W3 KPYIJIOW MPOBOJIOKH, HOOPA30ENAOMC N0 _Psady
NPU3HAKOE.

- 10 (hopMe MONePEevHOTO CEUYEHUS - Ha KPYTJIbIe U TUIOCKHE,

- 10 KOHCTPYKTUBHOMY MPU3HAKY - HA KAHAThl OJJUHAPHOM, TBOMHON 1

TPOMHOMN CBUBKH;

- 10 popMe MOMEPEYHOTO CEYCHHsI MPSCH - Ha KPYTIIble U (DaCOHOIIPSAHBIE;

- 10 croco0y CBUBKHM - Ha OOBIKHOBEHHBIE PACKPYUHBAIOIINECS 1 HEPACKPYUHBAIOIIIUECS

- [0 MaTepually CepJeYHUKA - C OPraHUYECKUM CEpIECYHUKOM W3 HaTypPaJIbHBIX WIH
CUHTETHYECKUX MATEPHAJIOB U C METAIINYECKUM CEPACUYHUKOM (M. C);

- 110 HAIIPaBJIEHUIO CBUBKH - ITPaBOM U JIEBOW CBUBKUY;

- 110 COYETAaHUIO HANPABICHUM CBUBKHM KAaHATA U €0 AJIEMEHTOB B KaHaTax JBOWHOW M TPOMHOU
CBMBKHM - Ha KaHAThl OJHOCTOPOHHEW CBHBKM (HAalpaBJI€HHE CBUBKM KaHaTa W CBHUBKU MpsAICH MO
HapyXHbIM IPOBOJIOKAM OJMHAKOBBIE); KaHATbl KPECTOBOIl CBUBKM (HallpaBlICHHE CBHMBKM KaHaTa U
HampaBlIeHWE CBUBKU CTPEHT M Tpsjied MPOTHUBOMOJIOXKHBIEC), KaHAThl KOMOWHHUPOBAHHON CBUBKH (C
YepeayoIMMUCS Yepe3 O/IHY HANpaBICHUSIMU CBUBKHU Ipsiieit).

dopma mpeacTaBieHUs pe3yJibTaTa :paboTa IODKHA ObITh OPOpPMIICHA B TETpajib, PacdeT U
3aIoJTHEHHAs Ta0JIHIIa.

Kpurtepun onenkn

OueHka «OTJUYHO» CTaBUTCS, €CIU CTYJASHT BBIMOJHWUI pabdOTy B TOJHOM O0BEME C
coOoieHneM HeoOXOIUMOM TMOCIIeIOBaTeIbHOCTH JEHCTBUI; B OTBETE NPABHILHO M aKKypaTHO
BBITIOJTHSIET BCE 3aIMCH, TAOJUIIBI, PUCYHKH, YEPTEXKH, TpadUKu, BBIUMUCICHUS; TTPABUIHLHO BBIMOTHSIET
aHaJInu3 OIIMOOK.

OueHka «X0pOoII0» CTaBUTCS, €CIIU CTYICHT BBIMTOTHUI TpeOOBaHUs K OIleHKe "5", HO JOIMYIICHBI
2-3 Henmouera.

OueHka «y10BJEeTBOPUTEIbLHO» CTABUTCS, €CIIM CTYICHT BBIMOJHUI paOOTy HE MOJTHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OneHka «HeyI0BJIE€TBOPUTEIbHO» CTABUTCS, €CIIM CTYJASHT BBIMOJIHUI pa0OTy HE MOIHOCTHIO
WU 00BEM BBITIOJIHEHHOW YacTH pa0OThl HE TTO3BOJISET CIENATh MPaBUIBLHBIX BHIBOJIOB;

Tema 2.4 O0opynoBaHne, TeXHOJIOTHYECKHI MPoLece, IKCILIyaTallusi KAHATOB
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IIpakTyeckoe 3ansaTue Nel0.
bpakoBka kaHaToB

esab padoThi:
- HAyYUTbCS IPOBOIUTH OPAaKOBKY KaHATOB

Beinosinus patdoty, Bel Oyaere:
ymembp:
- OTIpE/IETISITh OCHOBHBIC BU/IbI Opaka KaHaTOB
- ONpeAesATh NPUUNHY Opaka
- I0JIb30BaThCA clpaBoyHOU aureparypoit, 'OCTamu

Martepuanbnoe obecniedenue : ['OCTrI, cripaBOUYHbBIN MaTepuail

3amanue
1. BoiOpaThb cTasibHOM KaHAT JUIsl UCCIIEA0BAaHMs HA HalIu4ue Opaka
2. 3anoiaHUTh Tabuuy OpaKoBKH KaHATOB

Ilopsinok BbINOJHEHHS PA0OTHI

Kaxxnomy crynenty Bbliaercst 2-3 00pasiia CTajIbHOTO KaHaTa U yKa3bIBaeTCsl BEIMUMHA MAKCUMAIbHOIO
ero HaTsbkeHus. PaboTa BBINMONHSETCS B CIETyIONIEM MOPSIKE:

1.1 ka>k1oro oOpasiia pOM3BOSTCS M3MEPEHHS, I1ara CBIBKH TMaMETpa KaHaTa, JuaMeTpa
(mameTpoB) MPOBOJIOKH, YCTAHABINBACTCS BHJI TOKPBITUS IPOBOJIOKH.

2,0OnpenensieTcst TUI CBUBKY MPsAM KaHata.

3,0npenensiercs coueTaHe HapaBlIeHUH CBUBKY NPsIIel U IPOBOZE B IPSSX.

4,0mnpenernsieTcs KpyTUMOCTh KaHaTa.

5, I1o 3aaHHOl MaKCHMAIIFHON HArpy3Ke PacyeTHbIM CIIOCOOOM OIPEIEIUTh (haKTHYECKHit KO PUIIEHT
3araca MpOYHOCTH KaHaTa U CPABHUTH €T0 O JIOMYCKAeMbIM

6, Boruncrsrorest koadduimenTs! Ky, v Kyg

7. CocraBnsieTcst yCIIOBHOE 0003HAUCHHUE TSl KAKIOTO KaHaTa. Pe3yibTaThl BBITOIHEHHS paOOThI CBOJISITCS
B Ta0J.

8.0TBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xoa pa6oThi:
Omnucanue nporecca OpakoOBKU

Kanar Opakyercst B CIIEAyIONHX CITydasx:

- TIpu OOpBIBE XOTS ObI OJTHOM MpsH;

- TIpY KOJIMYECTBE OOPHIBOB POBOJIOKH, TIPEBBIIIAFOIIIEM HOPMY;

- TIpu U3HOCE (MM KOPPO3UH) OTJETBHBIX MPOBOJIOK, TPEBBIIIAIOIIEM HOPMY.

[Ipr ocMOTpe W3HOIICHHOTO yYacTKa KaHaTa OMpPENeIIeTCsl YMCIO0 OOPHIBOB MPOBOJIOK HA OTHOM IIIare
CBMBKM HamOoJiee M3HOIICHHOTO y4acTka kaHata. [llarom cBUBKM Ha3bIBaeTcsl JJIMHA KaHATa, HA MPOTSHKEHUU
KOTOPOU MPsiZIb JIETIAET MOHBINA 000POT BOKPYT €ro ocH. JIjis 9TOro Ha MOBEPXHOCTH OJHOM W3 Tpsiziel (Touka A,
puc. 3) HaHOCAT MeETKY (HampuMep menom). OT 3Toif METKM B CTOPOHY HAaHMOOIBIIIETO  W3HOCA OTCUUTHIBAIOT
CTOJIBKO TIPSITIEH, CKOJIBKO UX MMEETCSl B CEYEHUH KaHaTa, M CTaBSAT BTOPYIO METKY (Touka b mpu mectunpsigHom
kaHate). Ha oTMeueHHOM I11are mojICYMTHIBAIOT YKCIIO OOPHIBOB M CPABHUBAIOT C JaHHBIMU Ta0m.3. [ ynobcrea
noJicyera OOpbIBOB KaHAT CJIEIyeT HEMHOTO M30rHYTh. UMCIIO OOpBIBOB HE CIEAYET CMEIIMBATh C KOJIMYECTBOM
KOHIIOB TIPOBOJIOK, TIOCIIC/THUX OYJIET B /IBa pa3a OOJIbIIIE.

TaGrma 3- Hopmbl OpakoBKH KaHATOB 10 YKCTy OOPBIBOB MPOBOJIOK HA JUTHHE OJHOTO IlIara CBUBKHU KaHaTa
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[TepBoHavabHBIM KoncTpykuus kanatoB
Koaddumuent 6x16= 6x37= 6x61= 18x19=
3araca IpOYHOCTH 114 222 336 342

Jlo 6 12/2 22/11 36/18 36/18

6-7 14/7 25/13 38/19 38/19
Csbitre 7 16/8 30/15 40/20 40/20

[prmeyanve. B uncmrenie nprUBEIeHb! TaHHBIC TSl KAHATOB KPECTOBOW CBHBKU. B 3HameHaresie —0MHOCTOPOHHEH
CBUIBKM.

BpakoBka KaHara, M3rOTORIICHHOTO 3 TIPOBOJIOK PA3TYHOTO THAMETA, TPOBOATCS T10 YCJIIOBHOMY YMCTy OOPBIBOB.
Ipu moncuere ymciia YCIOBHBIX OOpPBIBOB OOpHIB TOHKOW IPOBOJIOKM —TPUHMMAETCA 3a 1, a OOpBIB TOJCTOM
MpoBOJIOKK -3a 1 ,7.

Kanarsl Ha KpaHax ¥ NOABEMHBIX MEXaHU3MaX, TPAHCIIOPTUPYIOIIMX PACILIABICHHBIA WM PACKATICHHBINA
METaJl1, B3pbIBUATHIC U SIOBUTHIE BEIIECTBA, OPAKYIOTCSI TIPH YKCIie OOPHIBOB IIPOBOJIOK HA OJTHOM II1are CBUBKU B
JIBa pa3za MEHbIIE, YeM ykazaso B TaOm.3. KaHar momkeH ObITh Takoke 3a0pakoBaH MPU M3HOCE WITM KOPPOSHH
NpoBOJIOK, Jocturimx 40 % u Gornee nepBoHavaIbHOTO auaMerpa. CTerneHb U3HOCa IPOBOJIOKH OIPEIEIISISTCS B
MECTe €€ 00pbIBA C MTOMOIIEI0 MUKPOMETPA, WIIH APYTOro H3MEPUTEIIFHOTO HHCTPYMEHTA.

N3mepenne nmapaMeTpoB CTaIBHOrO KaHata: Puc. 1

/0///"//“/ o /0///
,// & G 1( Kj/é

a — JuaMeTpa, 0 — JUTMHBI [ara CBUBKH Npsiie B kaHate; 0—6 — HoMepa npsaei

[ITaroM CBUBKM NpsJEH B KaHATE HA3bIBAIOT JUIMHY y4acTKa MTOCIEAHETO, Ha IPOTSKEHUH
KOTOPOU TPSb JAeNIaeT MOJIHBIA 000pOT BOKPYT MPOAOILHOM OcH KaHaTa. [[muHy 1m1ara CBUBKH Mpsijiel B
KaHaTe ONpeAeIsIoT ciaeayonmm oopazoM. Ha moBepxHOCTh 11000 Mpsiiu HAHOCAT METKY «0», OT
KOTOPO#1 B/10JIb OCH KaHata (B JIt0OOM HalpaBiIeHUH ) OTCUUTHIBAIOT KOJMYECTBO MpseH,
COOTBETCTBYIOIIEe KOHCTPYKIIMU KaHaTa, HapuMep 6 s IECTUTIPSIIHOTO KaHaTa (HAHOCIT METKY «6»).
PaccrosiHne Mexny ykazaHHBIMUA METKaMU COCTaBJISIeT IMHY CBUBKHM Ipsiel B kaHarte (cm. puc.l) Kanar
JIOJKEH NMETh PABHOMEDPHBIH 1l1ar CBUBKHU IPsiied 10 BCE AJIMHE, a JUIMHA 11ara CBUBKU JOJDKHA
cootBercTBOBaTh pekomenayeMon 'OCT 3241—80. /liinHy mara CBUBKH KaHaTa MPOBEPSIOT JIMHEUKOU
¢ TouHOCTHIO 1,0 MM Ha paccTOSHUU HE MEHEe 5 M OT KOHIIa KaHaTa Mo cpeHeapu(hMeTHIEeCKOMY
3HAYCHHIO (HE MEHEE TPeX U3MEpPEHUN ).

JunameTp KkaHaTa U3MEPSIOT IUTAHTEHLIUPKYJIEM B HEHArPYKEHHOM COCTOSIHUM HA PACCTOSHUU HE
MeHee 5 M OT KOHIIa KaHaTa

Xoa padoTbI:

(OCHOBHBIE TApAaMETPhI KaHATa
[Tapamerpsl Ob6o3HaueHune 3HaueHue
KonnuecTtso T
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npsiien

KomnuectBo .
MIPOBOJIOK B
psiin

HuameTtp MM
MIPOBOJIOKU,MM

[TokpbiTHE be3 nokpsiTus
MIPOBOJIOKU

IIIar cBUBKH,MM

Huamertp MM
KaHaTa,MM

ITokazaTenn
KOHCTPYKTUBHOU
IUIOTHOCTH
KaHaTa

Koadpdurment
ruOKOCTH KaHaTa

Koaddpumment
3amaca
IPOYHOCTH
KaHaTa

Pacuernoe Kre/mm?
pa3pbIBHOE
yCHJIMe KaHaTa

YcaoBHOE JIK-P06X36(1+7+7/7+14)+10C
0003HaueHHe
KaHaTa.

KonTtpoisHbIe BONpochI.
1. Kak onpenernsiercst mar CBUBKH
2. Or KakyX napaMeTpoB 3aBUCUT THOKOCTb KaHaTa?
3. KakoBo Ha3Ha4eHHne cep/icyHIKa KaHaTa?
4. Ha uto cneyeT obpatiate 0co00e BHUMAHHE MPH SKCILTyaTallii KaHaTOB?
5. Yro Takoe kodduIMeHT 3arnaca mpoYHOCTH KaHaTa?
6. B kaxux ciy4asx OpakyroTcs CTajbHble KaHAThI?
7. Kakum 00pazoM onpeaesisiFoTes TOBEPXHOCTHBIN M3HOC WITM KOPPO3Hs KaHaTa?

dopma mpencraBieHusi pe3yjbTara: pabota JODKHA ObITh OdopmiieHa B TETPajib, pacyeT W
3aIoJTHEHHAs Ta0JIHIIa.

Kpurtepun onenkn

OneHka «OTJMYHO» CTaBUTCS, €CIM CTYIEHT BBIIOJHWI pPadOTy B TMOJHOM oOBeME C
COOJIIO/ICHMEM HEOOXOIUMOMN TOCIIE0BAaTEIbHOCTH JIEHCTBHI; B OTBETE IMPAaBHIBHO M aKKypaTHO
BBITIOJIHSIET BCE 3alMCH, TAOIMIIbI, PUCYHKH, YEPTEXH, ITpaduKH, BBHIUUCICHUS; MPABUIBHO BBIIOIHSET
aHaJIN3 OUIMOOK.

OneHka «X0polIO» CTaBUTCS, €CIIU CTYJIEHT BBIMOIHWI TpeOOBaHUS K OolleHKe "5", HO TOMmyIIeHbI
2-3 Hezouera.

OneHka «yA0BJIETBOPUTEIbHO)» CTABUTCS, €CIIU CTYACHT BBIOJHUI padOTy HE MOJHOCTHIO, HO
00bEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh NTPABUIIbHBIC PE3YJIbTAThl M BHIBOJIBL; B XOJI€
MpoBeACHUS PAaOOTHI OBUTH TOTYIIEHBI OITUOKH.

OneHka «HeyA0BJETBOPUTEIBHO» CTABUTCS, €CIU CTYIEHT BBIIOIHUI paboTy HE IMOJHOCTBIO
W 00BbEM BBINOJIHEHHON YacTH pabOThl HE MO3BOJIAET CAENIATh IPaBHIIbHBIX BBIBOJIOB;
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JlabopaTopHoe 3ansitue Ne7.
OnepaunoHHasi TeXHOJIOTHYecKasi cxemMa cBUBKHU KaHaTa JIK (Ha nmpennpusitumn)
[lenb: OCBOUTH TEXHOJOTUYECKYIO CXEMY CBUBKM KaHaTa

Boinosinus pa6ory, Bel Oynere:
yMeTh paboTaTh Ha KAHATOBBIONINX MAIIMHAX,

MarepunanbHoe obecrnieyeHue:
OO0opyznoBaHue U IPOU3BOACTBA KAHATOB

3ananmue:
1. O3HaKOMHTBCS C IPUHIUIIOM PaOOTHI 000PYIOBAHUS ISl IIPOU3BOJICTBA KAHATOB
2. JlaTh XapakTepUCTUKY 000PYAOBAaHUS IS TPOU3BOJICTBA KAHATOB.

IMopsiiok BBINOJTHEHHS PA0OTHI:
1. CrenaTh 3alMcH pacueToB B TETPA/Ib.
2. [ToaroroBuTH 3aIUTY J1a0OPATOPHOM PAOOTHI.

Xoa paGoThI:

[TpocaymaTh HHCTPYKTAX 1O TEXHUKE OE30IaCHOCTH.

O3HaKOMUTBCS C TEXHUKOM Oe30macHOCTH Ipu paboTe 000pYyAOBAHUS B LIEXY.
O3HAaKOMHTHCS € BPEAHBIMU (PAKTOpAMH B LIEXY.

Pacnincatbcst B xKypHaie 1o TeXHUKE O€30IaCHOCTH.

[Ipoiitu B 1iex, mocMOTpeTh padoTy 000PYIOBAHUS.

Cnenatp 3anucu B TETPaIH ISl MPAKTUYECKUX padoT.

ogakrwdE

dopma npeacraBjeHus pe3yabTara:
PaGora momxHa OBITH MpeAcTaBiIeHa B MUCHMEHHOM BHUIE C MOJIPOOHBIM OMUCAHUEM DPAOOTHI
000py/10BaHUS U TEXHOJIOTUYECKUM MPOIIECCOM.

Kpurepuu onenkmn:

Oyenka «omau4Ho» 8bICMABIAemcs - CTYJeHT 00JIaZlaeT CUCTEMHBIMU TEOPETUUYECKUMU 3HAHUSMU
(3HAET METOJMKY BBIMIOJIHEHUSI MPAKTUYECKUX HABBIKOB, MOKA3aHUS M MPOTHUBONOKAa3aHUS, BOZMOXKHbBIE
OCJIO)KHEHHUS, HOPMAaTUBBl M TMpody.), 0e3 OLMOOK CaMOCTOATENBHO JAEMOHCTPUPYET BBINOJIHEHHE
MIPAKTUYECKUX YMEHUH,

Oyenka «xopowio» evicmasisiemcss - CTYAEHT O00JaaeT TEOPEeTHUECKUMH 3HAHUSAMH (3HaeT
METOJIMKY BBIIIOJHEHUS! MPaKTUYECKUX HAaBBIKOB, IOKa3aHWA M MPOTHBOINOKA3aHMS, BO3MOYKHBIE
OCJIO)KHEHUS, HOPMATHBBI M IIPOY.), CAMOCTOSATEIBHO JEMOHCTPUPYET BBINOJHEHUE MPAKTUYECKUX
YMEHHM, TOMycKas HEKOTOpble HETOUYHOCTHU (MajOCyIIECTBEHHBIE OIINOKH), KOTOPbIE CaMOCTOSITENBHO
oOHapyKuBaeT U ObICTPO HCIIPABIISET,

Oyenka «y00671emeoOpPUMenbHO» BbICMABIAEmMCa - CTYAEHT o0laJaeT yIOBIETBOPUTEIbHBIMU
TEOPETUYECKMMU 3HAaHUSAMHM (3HAET OCHOBHBIE IOJIOKEHHMS METOJMKH BBINOJHEHUS MPAKTUYECKUX
HABbIKOB, IIOKa3aHUS U TPOTHUBOIIOKA3aHUS, BO3MOXKHBIE OCJIOKHEHHS, HOPMATHUBBI U MPOY.),
JI€MOHCTPHPYET BBIOJHEHHE MPAKTUUYECKUX YMEHHUH, JOMycKas HEKOTOpble OIIMOKH, KOTOPHIE MOXKET
HCIIPABUTh MPU KOPPEKIIUHU UX MPENoaaBaTesem,

Oyenka «Hey0061emeopUmMenbHoy 6blCMasiaemcs- CTyJeHT He 00J1afaeT JOCTaTOUHBIM YPOBHEM
TEOPETUYECKUX 3HAHUM (HE 3HAET METOJUKU BBIMIOJHEHUS MPAKTUYECKHX HABBIKOB, IMOKa3aHUU H
MPOTHBONOKA3aHUN, BO3MOXKHBIX OCJIO)KHEHHWH, HOPMATUBBI U MPOY.) W/WIIM HE MOXKET CaMOCTOSTEIbHO
MIPOJIEMOHCTPUPOBAThH MPAKTUYECKUE YMEHUS WIH BBITIOJIHSAET UX, AOMycKasi TpyOble OINOKH.

IIpakTyeckoe 3ansaTue Nell.
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OcHOBBI CMa3KH AJI5 MPOBOJOYHBIX KaHATOB

Henan:
- HAYYUThCS OAOMPATh CMA3Ky AJS Pa3lIUYHBIX BUIOB METAJUIONPOIYKIINU

Beinosinus patdory, Bel Oyaere:
ymembo:
- OIIpCACIIATDL THUIL TEXHOJOTHYECKOM CMa3KH B 3aBUCUMOCTH OT BUaa HpOHSBOI[PIMOfI MMPOAYKIUU,

MarepuanbHoe oOecriedeHne: He UCTI0NIb3YeTCs
3amanue
1.3yuuT TeopeTnyeckuii MaTepual

2. BBINOIHUTH 10A00P CMA3KH I BOJIOYCHHS

3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Iopsiaok BbINOIHEHUS

I 3yunTh TEOPETUUECKUIN MaTEpHUa

20TBETUTH HA TECT

BrimyckaroTcst 4deThlpe CHEIMalbHbIE KaHaTHbIE CMa3KH, pa3jHyaroluecss M0 COCTaBy U
CBOMCTBaM.

g cmazvléanua Kanamoe NPUMEHSIOT TaKKe MYIIEYHYIO CMa3Ky, TEXHHYECKHUH BazeluH U
napyrue cmasku. Jlis npenoxpaHeHHs NEHbKOBBIX CEpACUHUMKOB HEKOTOPBIX KaHATOB OT THHUEHUS HX
cMma3bIBatoT cMa3koit HM3-3, B KOTOpoii coaepKUTCS aHTUCENTHK - HapTeHaT MeIu.

I'pagpur B cmaske UMK mnpupgaer eil Xxopomime cMa3bIBalOLIME CBOMCTBAa M IPEAOTBPALLAET
MIPEKIEBPEMEHHBIN H3HOC CTAIbHOI MPOBOJIOKU TPOCOB.

Kanatel cMma3spIBaroT MJiL IPEAOXPAaHCHUA HUX OT KOPpPO3MH U I YMCHBUIICHUSA TPCHUS.
HJI?I cmassleanusa Kanamoe NNPUMCHAIOT MUHECPAJIBHBIC MacCjla U KOHCUCTCHTHBIC CMAa3KH.

BrinmyckaroTcss 4eThlpe CHelUalbHbIE KAaHATHBIE CMAa3KW, pa3jIU4arolIMecss II0 COCTaBy M
CBOMCTBaM.

[ns cmazviganua Kanamoe NPUMEHSIOT TAK)KE NYIICUYHYIO CMa3Ky, TEXHUYECKHUH Ba3elIMH W
IpYyrue CMa3KHu.

Jns nmpenoxpaHeHus: NEHbKOBBIX CEPAEYHUKOB HEKOTOPBIX KAaHATOB OT THUEHUS UX CMa3bIBAOT
cmazkoit HM3-3, B KOTOpO# coepKuTCsl aHTHCENTHK - HagTeHaT Meau. I'padur B cmazke MK npunaer
€l XOpOIlIME CMa3bIBAOIINAE CBOMCTBA U IIPENOTBPALIAECT MPEKIAECBPEMEHHBIN N3HOC CTAILHON IIPOBOJIOKH
TPOCOB.

Cwmaszka BHUU HII-278, TY 38 40178 - 74, ppuxuuonHas - oHa oOecrieunBaeT MoBblleHue ( 1o
cpaBHeHMIO c. [Ipumensiercs mpu temneparypax ot - 50 no 50 C misa emazvieanua kanamoe n 0J10KOB
IPY30BBIX U MAaCCAXUPCKUX JUPTOB M aHAJIOTMUYHBIX Y3JIOB, I/l TpeOyeTcs MOBbICUTH cluerieHue. [Ipu
OoJiee BBICOKHX JaBICHUAX paboTaeT Kak aHTU()PUKIIMOHHAS.

[IpuMeHeHre yKa3aHHBIX TNPUCHOCOONEHUN CBOAUT O MHHMMYMa 3aTpaThl PYy4YHOro Tpyja
IIPU CMA3bI6AHUU KAHAMOE, A PACX0]] KAHATHOW CMa3KHU IIPH 3TOM B 2 - 3 pa3a MEHBbIIIE, YEM IIPU CMa3Ke
PYYHBIM CITIOCOOOM.

OKcrulyatauus TIpy30HOJBbEMHBIX KpPaHOB II0Ka3bIBa€T, YTO KPAHOBIIMKH OYEHb YacTo
IIPEeHeOpEraroT MPABUIAMH CMA3bl6AHUA KAHAMOG I CIUTAIOT, YTO 3aBOJICKOTO CMa3bIBaHUS CEpACUHUKA
KaHaTa JOCTAaTOYHO JUIsl BCErO CpoKa CiIykObl KaHaTa. DTO B KOpHE HempaBwibHO. KaHaT, Kak u jiro0as
JeTanb KpaHa, TpeOyeT cMa3blBaHHA. TOJIBKO CHCTEMaTHYECKOE CMasbIBaHUE JaeT BO3MOXKHOCTH
MIOBBICUTh JIOJTOBEYHOCTh KAaHATOB Ha TIPY30MOABEMHBIX KpaHax. (ol CMa304yHOro Marepuaia
3alMIIaeT KaHAT OT MOMaJaHus BJIaru M oOpasyromieicss Koppo3uu ( pKaBlIEHUS), YMEHbILIAET TPEHHE
MEXy MOBEPXHOCTHIO KaHaTa W KaHaBKaMM OJIOKOB OapabaHa, a TakKe CHUXKAET BHYTPEHHHE TPEHMS
MEXy MPOBOJIOKAMH KaHAaTa U NPSASIMU.

Jlnist TonroBeYHOCTH KaHaTa 00JblIoe 3HaUe€HHEe MMEET €ro CBOeBpeMeHHOe cMa3biBaHue. CMaska
IPEJOXPaHAET IPOBOJOKH OT KOPPO3MH U YMEHbIIAET EPETUPAHUE UX MU padoTe.
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Cmazviéanue Kanamoe ydilie BCETO TPOU3BOAWTH MPH Iepeda3supoBKEe KpaHa, KOraa ecTh
BO3MOKHOCTB CHSTB UX C KpaHa. CriocoObl cMa3bIBaHUS NMPUBEICHHI B TJI.

Xo/ 3aHATHSA

N3yunTh TEOpETUUECKUM MaTepuall, CIeJIaTh OCHOBHBIC 3aITUCH B TETPA/Ib

OTBGTI/ITB Ha KOHTpOHBHBIe BOHpOCbI

KoHTposbHbIE BONPOCHI:

1. YTo mporCXOAUT P MPUMEHEHUN CMa3KH C TTOBBIIIICHHON BS3KOCTHIO?

2. Kak BBOAMTCA cMa3Ka MEKIy KOHTAaKTHBIMH [TOBEPXHOCTAMHU MPHU TUAPOCTATUYECKOM
crioco6e BOIOYCHMSI?

3. Kakum 10KHO OBITH AaBlIeHHWE CMa3KU B Havalle 30HbI Ae(pOpMUPOBaHUs?

4. Kakue npeuMyIecTBa UMEET IMPOCTaTUIECKUI BBOJI CMa3KH?

5. Kak BBouTCS cMa3Ka MEX/1y KOHTAKTHBIMU TTOBEPXHOCTSIMU IPU THIPOJUHAMUYECKOM
crioco6e BOIOYCHMSI?

6. Kakumu ycTpoiicTBaMu 1 IPUCIOCOOIECHUSIMU MOKHO CO3AaTh TUAPOIMHAMUYECKHI
3¢ GEeKT npu BOITOYECHUU?

7. OT 4ero 3aBHCUT JaBJICHHUE IPU THAPOIMHAMUYECKOM BBOJE CMa3Ku?

8. Urto siBNsieTCA MPUIMHOM MHTEHCUBHOTO OTTOHA CMa3KH B HAIlpaBJICHUHU, OOpaTHOM
BOJIOYEHHUIO?

9. Kakue mepsl HEOOXO0IUMO MPEATNPUHSATE JIJIsT YMEHBIICHHS OTrOHA?

10. Uto HEOOXOAMMO YUUTHIBATH MPH MOAO0PE CMa3KH?

11. B xakoM city4ae JOoCTUTaeTCsS HAaWTydIInid CMa309HbBIN 3P PeKT?

12. Uem onpenensiercs HeoOXoauMas BI3KOCTb CMa3Ku?

®dopma npeacTaBiaeHusl pe3yJabTaTa: YCTHAs 3alllMTa 110 KOHTPOJIBHBIM BOIIPOCaM

Kputepun oneHkn

OneHka «OTJMYHO» CTaBUTCS, €CIM CTYAEHT BBIIOJHWI pPadOTy B TMOJHOM o0OBeME ¢
cOOIOICHHEeM HEO0OXOIUMOM IOCIICIOBATEIILHOCTH JCHCTBHIA, B OTBETE MNPABUIBHO W aKKypaTHO
BBHITIONTHSIET BCE 3aMKCH, TaOIHIIbI, PUCYHKH, YEPTEXH, TpadUKH, BHIUMUCICHUS, MPABUIHHO BBIMOIHSIET
aHaJIN3 OIIHOOK.

OneHKa «X0pOIIO» CTAaBUTCS, €CITU CTYJAEHT BBIMOJIHII TpeOOBaHUS K OIeHKe "5", HO TOMyIIeHBI
2-3 Henmouera.

OuneHka «yJ10BJIETBOPUTENbHO)» CTABUTCS, €CIU CTYACHT BBITIOIHUI padOTy HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

OneHkKa «HeYI0BJIE€TBOPUTEIbHO» CTABUTCS, €CIIM CTYJCHT BBITOJHHUI Pa0OTy HE IMOJHOCTHIO
WM 00beM BHITIOTHEHHON YacTH paOOThI HE MO3BOJISIET CAENATh MPAaBUIBHBIX BHIBOJIOB,
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