MuHuctepcTBO 00pa3zoBanus U Hayku UensiOMHCKO# 001acTh
l'ocynapcrBerHOE Or0KETHOE TTpodheccnoHaTbHOE 00pa30BaTEIbHOE YUPEIKICHIE
«HOxHO-YpajbCKUil rOCYyIAPCTBEHHbIH TEXHUYECKUHN KOJJIEIA))

METOANYECKHUE PEKOMEHJIALIMHU
ITO BBIITIOJTHEHUIO ITPAKTUYECKHUX PABOT

o IIM. 03 «Opranu3anusi peMOHTHbIX, MOHTAKHBIX M HAJIAI0YHBIX

padoT Mo NPOMBbINIJIEHHOMY 000PY10BaHUIO»
M/IK 03.01 «Opranusanusi peMOHTHBIX PadoT M0 NPOMbILILJIEHHOMY
000py10BAHMIO»
Pa3nen 2 «Opranusanusi padoT Mo peMOHTY NPOMBbIIILJIEHHOT 0
000py10BAHM D)
JUTSI CIIELIMAIIBHOCTH
15.02.12 MoHTaX, TEXHUYECKOE OOCTYKUBAHUE U PEMOHT

MIPOMBITINICHHOTO 000py10BaHus (IO OTPACIISIM)

(TOTI-50)

Yensaounck, 2020
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I. TIOACHUTEJIBHAS 3AIITMCKA

MeTtonuueckue peKOMEHIAINH 110 BRITIOTHEHUIO TIpakTudeckux padot mo [IM. 03
OpraHuzaiusi peMOHTHBIX, MOHT)KHBIX U HaJaJOYHBIX pabOT MO MPOMBIIUIEHHO-
My obopynoBanuto MJIK 03.01 «Opranuzanusi peMOHTHBIX pabOT MO MPOMBIIII-
JeHHoMy obopynoBanuio» Pazgen 2 «Opranuzanus padoT MO PpeMOHTY MPOMBIIII-
JIGHHOTO 00OpyIoBaHUs» s crenuaibHocTH 15.02.12 MoHTaX, TeXHUYECKOe
oOCTy’>KMBaHUE U PEMOHT MPOMBIIIIEHHOTO 00opymoBanus (o orpacisim) (TOII-
50).

[IpakTueckue 3aHATHS SBIAOTCA BakHBIM anemeHToM M/IK 03.01 «Opra-
HU3aIMsg PEMOHTHBIX pabOT MO MPOMBIIUICHHOMY 000pyAoBaHUIO». B mporecce
BBITIOJIHEHUS MPAKTUYECKUX PaboT oOydaromrecs: CUCTEMAaTU3UPYIOT U 3aKperis-
I0T MOJYYEHHBIE TCOPETHUUECKUE 3HAHUSI, PA3BUBAIOT MHTEIUICKTYaAJIbHBIE U MPO-
dbeccuoHanbHble yMEHUS, (POPMHUPYIOT AJIEMEHTHl KOMIIETCHIIMM OyAyIUX CIIeIu-
aJIMCTOB.

Metoauyeckue peKOMEHAAIMU MpeaHa3HAYEHbI ISl OPTaHU3alMU BbITIOJ-
HeHus npaktudeckux padot nmo MJIK 03.01 «Opranuzaius peMOHTHBIX paOoT 110
IIPOMBIIIJICHHOMY 000pYI0BaHHIO» (pa3jaen 2).

[Tporpammoii TIM. 03, paznenom 2, MJIK 03.01 npeaycMOTpeHO BBITION-
HEHUWE 52 mpakTHUUecKux pabor, paccuutanHble Ha 80 ayIUTOPHBIX YAaCOB,
HaIlpaBJICHHBIX HA (POPMHUPOBAHME 2J1IEMEHM 06 CAEOYIOUUX KOMITCTCHIMI:
[1IK 3.1. Onpenensith onTUMaIbHBIE METOJBI BOCCTAHOBJICHUSI pabOTO-
CIIOCOOHOCTH MPOMBIIIJIEHHOTO 000pYA0BaHUS
I1K 3.2. Pa3pabarbiBaTh TEXHOJIOTHYECKYIO JOKYMEHTAIIUIO JIJIsl POBE-
JeHus: paboT MO0 MOHTaXy, PEMOHTY M TEXHHYECKOW JKCIUTyaTallid TPOMBIIII-
JIEHHOTO 00OpYJI0BaHUSI B COOTBETCTBUM TPEOOBAHUSIM TEXHUUYECKUX periaMeH-
TOB
[1K 3.3. Onpenenarb moTpeOHOCTh B MaTepUAIbHO-TEXHUYECKOM 00ec-
MEYEHUHU PEMOHTHBIX, MOHTQKHBIX U HaJIAJJOYHBIX paOOT MPOMBIIIJIEHHOTO 000-

pyLOBaHUS



IIK 3.4. Opranu3oBbIBaTh BBINOJHEHUE MPOU3BOJICTBCHHBIX 3aJIaHUMN
MOTYMHEHHBIM MIEPCOHATIOM C COOJIIOICHMEM HOPM OXPaHbl TPyJa U OepekIIMBO-
ro IPOU3BOJICTBA

OK 01. Beibupats crocoObl perieHus 3aaad npodeccuoHanbHol nes-
TEITHLHOCTH, MPUMEHUTEIHHO K PA3TMIHBIM KOHTEKCTAM.

OK 02. OcymiecTBasTh IOUCK, aHATTU3 U UHTEPIIPETAINIO HHPOpMAIUH,
HE0OXO0IUMOM IS BHITTOTHEHUS 3a71a4 MPodeCcCUOHANBHON JEATETbHOCTH.

OK 03. IlnanupoBaTh ¥ peaqn30BbIBATH COOCTBEHHOE MPO(HECCHOHAb-
HO€ U JTUYHOCTHOE Pa3BUTHE.

OK 04. PaboTtaTh B KOJUIEKTUBE M KOoMaHje, 3PGHEKTUBHO B3aUMOJICH-
CTBOBATH C KOJUIETaMH, PYKOBOJICTBOM, KITMCHTAMHU.

OK 05. OcyiecTBisiTh YCTHYIO W MHUCbMEHHYIO KOMMYHHUKAIIMIO Ha
TOCy/IapCTBEHHOM $I3BIKE C YYETOM OCOOCHHOCTEH COIMAIIbHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IIposBisiTh Tpa’kJaHCKO-TIATPHOTUYECKYIO TO3UIINIO, JTEMOH-
CTpUpPOBATh OCO3HAHHOE MOBEJCHHE HAa OCHOBE TPAJIUIIMOHHBIX O0IIeYeroBeye-
CKHUX LIEHHOCTEM.

OK 07. CopmelicTBOBaTh COXpaHCHHUIO OKPYKAIOIIEH CPEIIbl, pecypco-
coepexeHuto, YPGHEeKTUBHO JeHCTBOBATh B UPE3BBIUANHBIX CUTYALIUSIX

OK 09. Ucnonb3oBaTh MHPOPMAIIMOHHBIE TEXHOJOTUU B Tpodeccuo-
HAJIBHOM JAESATEIILHOCTH.

OK 10. ITonp3oBaTbcsi MpoQeccHOHANbHON JOKYMEHTAluel Ha rocy-
JApCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

YMEHUUL:
- BBIOWpATH ClIeCapHBbIE UHCTPYMEHTHI U MPUCIIOCOOTIEHUS JIJIsl CliecapHOi 00-
paboTKy;
- TPOM3BOAWTH M3MEPEHUS IMPH TOMOIINM KOHTPOJHbHO-U3MEPUTEIBHBIX WH-
CTPYMEHTOB;
- pa3pabarblBaTh TEKYIIYIO U MUIAHOBYIO IOKYMEHTAIIMIO IO MOHTAXY, Halaa-
K€, TEXHUIECKOMY OOCITY’)KMBAaHUIO 1 PEMOHTY MPOMBIIIIICHHOTO 000pY0BaHUS;
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- pas3pa0barblBaTh MHCTPYKIIMM W TEXHOJIOTMUECKHE KapThl Ha BBITOJHCHHE

paoor;

- YUTaTh TEXHWYECKYIO IOKYMEHTAIMIO OOIIeT0 M CHEIUaTU3UPOBAHHOTO

Ha3HAYCHUS,;

- BBINIOJIHATHh U3MEPEHHUSI TIPU MTOMOIIH KOHTPOJBHO-U3MEPUTEITBLHBIX HHCTPY-

MEHTOB;

- TPOM3BOJAMTH BU3YAIbHBIH KOHTPOJb U3HOIICHHOCTH 0CO00 CII0KHOIO 000-

PYIOBaHHUSI, arperaToB U MaIlluH,

- 0hOpMIIATh TEXHUYECKYIO JIOKYMEHTAIIUIO HA PEMOHTHBIE PaOOTHI MPHU TEX-

HUYECKOM OOCITY>KHBAHUH,

- CcOCTaBJATh Ne(eKTHBIC BEAOMOCTH HAa PEMOHT CIOKHOTO O0OpYIOBaHUS,

arperaToB M MalllUH;

- KOHTPOJHMPOBATh KaYECTBO BBITIOJHIEMBIX PaOOT MPH TEXHUYECKOM OOCITY-

KUBaHUH 0CO00 CIIOKHOTO 00OPYAOBaHMS, arPeraToB U MalluH;

- OCYIIECTBIISITh TEXHUYECKOE OOCITYy)KMBAaHHE C COOJIFOACHHUEM TpeOOBaHUMA

OXpaHbI TPY/IA;

- KOHTPOJIMPOBATh BBHITIOJIHEHHE TOJIYMHEHHBIMHU TPOU3BOJCTBEHHBIX 3aja-

HUM Ha BCEX CTaAusX paboT;

- pa3pabarpIBaTh MPEIIOKECHHS 110 YIYUIIICHUIO pabOThI HA pabodyeM MecTe C

y4eTOM MPUHITUTIOB OEPEkKITUBOTO MPOU3BOJICTBA;

0000111eHUE, CHCTEMATU3ALMIO, YIJIYyOJIeHHe U 3aKpenieHue 3HaHUIL

- Ha3HAYCHHE, YCTPOICTBO YHUBEPCATBHBIX MPHUCIOCOOJCHUA W TpaBuja
MPUMEHEHUS CIECAPHOTO U KOHTPOIHHO-U3MEPUTEIHHBIX HHCTPYMEHTOB;

- OCHOBHBIC MEXaHUYECKHE CBOMCTBA 00pabaThIBAEMbIX MaTCPHAJIOB;

- HaMMEHOBaHHE, MAPKUPOBKA M TPAaBWJIA TPUMEHEHUS Macell, MOIOIINX CO-
CTaBOB, METAJJIOB ¥ CMa30K;

- TUNWYHBIC Ae(EKTHl TIPH BBITOJHCHUH CJIECAPHOW 00paOOTKH, MPUIHUHBI HX
MOSIBJICHUS I CTIOCOOBI IPEAYTIPEKACHUS;

- cmocoObl yCTpaHeHHs TePEKTOB B IPOIIeCcCe BHITIOJHEHUS ClecapHOr oOpa-

OOTKH;



- cmocoObl U MOCJEI0BATEILHOCTh TPOBEICHUSI IPUTOHOYHBIX ONepaluii clie-
capHoit 00paboTKH eTanelt 0co00 CIOKHOT0 000PYI0BaHHUS, arperaToB U MallIuH;

- OCHOBHBIC BHJIbI M NMIPUYHMHBI Opaka, CIIOCOOBI TPEIyNPEKICHUS U YCTpaHe-
HUS;

- METOJABl U CIOCOOBI KOHTPOJISI KaueCTBa BBITIOJHEHUS ClIecCapHO 00paboT-
KW,

- TpeOOBaHUS OXpPaHbI TPY/a MPHU BHITIOJHEHUH CIIECAPHBIX paldoT;

- OCHOBHBIC BHJIbI ¥ IPUUYMHBI Opaka Mpu MEXaHUIECKON 00paboTKe, CITOCOOBI
IPEeAyNPEXKICHUS U YCTPAHCHUS;

- TpaBuWJIa YTCHUS YEPTEKEH;

- 3HAKM YCJIIOBHOTO 0003HA4YE€HUs JIOMYCKOB, KBAJIUTETOB, MapaMETPOB IIEPO-
XOBaTOCTH, CIOCOOOB 0a3UPOBAHMS 3aTOTOBOK

- o0uue cBeJICHUSI O CUCTEME JIOMYCKOB U MOCAJIOK, KBAIUTETAX U MapameT-
pax IMIEepOXOBATOCTHU MO KBAJIUTETaM;

- TPUHIUIBI JACUCTBUS OOJMPOYHBIX, HACTOJIBbHO-CBEPIMIBHBIX M 3aTOYHBIX
CTaHKOB,

- TEXHOJIOTUYECKHM TIPOIECC MEXaHWYECKOW OOpaOOTKM Ha OOJUPOYHBIX,
HACTOJIbHO-CBEPJIUIBHBIX U 3aTOYHBIX CTAaHKAX;

- Ha3HauYCHWE, MpaBUJa U YCIOBUS MPUMEHEHHUs Haubojee pacrnpocTpaHEeH-
HBIX 32KUMHBIX MPHUCTIOCOOJICHU, U3MEPUTETFHOTO U PEXYIIETO HHCTPYMEHTOB
JUIS. BEJICHUSI MEXaHUYECKOW o0paboTKu neraneil Ha OOJUPOYHBIX, HACTOJBHO -
CBEPJIMJIBHBIX U 3aTOYHBIX CTAHKAX;

- TIpaBuWJIa ¥ MOCJEA0BATEILHOCTh IPOBEICHUS U3MEPECHHUI;

- METOJbl U CIOCOOBI KOHTPOJIS Ka4eCTBA BBIMIOJHEHHUSI MEXaHUUECKO obOpa-
OOTKH;

- TpeOOBaHMS OXpaHbl Tpyla NpPHU BHIIOJIHEHHH paObOT Ha OOAMPOYHBIX,
HACTOJIbHO-CBEPJIUIBHBIX U 3aTOYHBIX CTAaHKaX;

- JICHUCTBYIOIINE JIOKAJIbHO-HOPMATHUBHBIE aKThl MPOU3BOJICTBA, PETYIHPYIO-
1€ MPOU3BOJICTBEHHO-X035MCTBEHHYIO JIE€ATEIbHOCTD;

- TIOPSZIOK pa3pabOTKH ¥ 0(hOPMIICHHS TEXHUYECKON JOKYMEHTAITNH,
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- TpeOOBaHHUS K IJIAHUPOBKE U OCHALIEHUIO padOUYero MecTa;

- TpeOOBaHHA OXpaHbl TPyJa MPU TEXHUUYECKOM OOCIyXKMBaHUH 000OpyAOBa-
HUS, arperaToB U MallllH;

- YCTpOMCTBO 00OpYJOBaHMsI, arperaToB U MalllvH;

- OCHOBHbBIEC TEXHHUYECKHE JAHHBIC U XapaKTEPUCTUKU MEXaHU3MOB, 000py10-
BaHMsI, arperaToB U MallllH;

- MEpUOJUYHOCTh U YeperoBaHue 00CITyKUBaHUS 00OpYyI0BaHUs, arperartoB u
MalluH;

- TEXHOJIOTWYECKAasl IOCJIEIOBATEIbHOCTh BBIIIOJIHEHMS ONEpALMil IPU BbI-
NOJIHEHUH KPETIEKHBIX, PETYJIUPOBOYHBIX, CMa30YHBIX padoT;

- METO/bl NPOBEACHUS JUATHOCTUKHU pabOUYHMX XapaKTEPUCTHUK 0CO00 CI0KHO-
ro o0oOpyI0BaHusl, arperaToB U MalllvH,;

- cnocoObl BBIMOJIHEHUS KPEMEKHBIX, PETYJIMPOBOYHBIX, CMAa30YHBIX PadoT;

- IpaBuWia dKCIUTyaTallii 0O0OpYJIOBaHHWA, arperaroB M MalluH sl COXpaHe-
HUSI OCHOBHBIX [IapAMETPOB, TEXHUUECKUX XapAKTEPUCTHK;

- TIepeYeHb Oonepaluuid TEXHUYECKOro OOCITyXMBaHMsS 00OpYyJIOBaHUs, arpera-
TOB Y MallWH,

- Ha3HAY€HHE, YCTPOICTBO YHUBEPCAJIbHBIX MPHUCIOCOOJCHUA W TpaBuia
MPUMEHEHUS CIECAPHOTO U KOHTPOJIbHO-U3MEPUTENBHBIX UHCTPYMEHTOB;

- NpaBujia U NOPAAOK O0(OPMIICHUS TEXHHUUYECKON TOKYMEHTAllUU Ha PEMOHT-
HbI€ padOThI IPU TEXHUYECKOM OOCTY>KUBAHUH,

- MEeTOAbl ¥ CIOCOOBI KOHTPOJISI KAUeCTBA BBHIIOJHEHHON padoOTHI,

- TpaBWJIa OXPaHbl TPyJa, MPOTHUBOIOKAPHON M IKOJOTUYECKON Oe30macHo-

- IMpaBuia BHYTPEHHErO TPYAOBOTO PACHOPSIIKA;
- BUJbI, IEPUOJUYHOCTH U TIpaBUiia 0(hOPMIICHUS UHCTPYKTaXKa;
- OpraHu3alMIO IPOU3BOJACTBEHHOTO U TEXHOJIOTMYECKOTO MpOoIEecca.
Onucanue KaxJI0ro MpakTUYECKOTO 3aHITUS COAEPKUT HOMED, Ha3BaAHUE U
1eiab padoThl, GOpMUpPYEMBIE B MPOLIECCE BBHIMOIHEHUS 3alaHUsI 3HAHUS, YMEHUS,
TEOPETUYECKOE U3JIOKEHHE HEOOXOJIMMOro MaTepuaia, BApUaHThl 3aJaHUM, OIU-
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CaHUE AJITOPUTMA BBIMOJHEHUs PaOOThl U KOHTPOJBHBIE BOIMPOCHI (C LEIBIO BbI-
SBUTh U YCTPAaHUTh HEJ0YETHI B OCBOEHUHU MaTepHaa).

JIJtst TIoJTydeHusT TOTIOJTHUTEIBHOM, O60Jee moapoOHOH MHGOPMAINH IO OC-
HOBHBIM Borpocam MJIK 03.01 «Opranuzaiusi peMOHTHBIX pabOT MO MPOMBIIII-
JICHHOMY O00OpPYZOBaHUIO» B KOHIIE METOAMYECKUX PEKOMEHIAINI MPUBEICHA JIH-
TepaTypa.

OT4eTbl CTYJEHTOB MO MPAKTUYECKUM padOTaM JOJKHBI COAEpKaTh HOMED,
Ha3BaHUE W 1IeTb PaOOTHI, BHIMOJHEHHBIC 3aJaHUsI U UX PE3yIbTaThl, OTBETHl HA
KOHTPOJIbHBIE BOTIPOCHI U BHIBOJIBI 110 MPOICIIAHHON paboTe.

TUTYIBHBIN JIUCT JOJIKEH OBITH 0(OPMIIEH B COOTBETCTBUU C IPUIIOKEHUEM A.



INHEPEYEHD ITPAKTUYECKHUX PABOT

No
/11

Bun, Ha3BaHKE U KpaTKOE COAEPIKAHUE 3a1aHUs,
TeMa 3aHITUU

KomnuuectBO
YacoB

Tema 1. OCHOBBI TEOPUM PALMOHAIBHOM IKCILIYATAIIUM 000PYA0BAHMS
Tema 1.2 OcHOBBI TEOPHH U3HOCA MAIIIUH

1.

OnpeneneHue BUAa M XapakTepa HM3HOCA pa3iny-
HBIX OeTaliei

2

Tema 1.3 TunoBasi cucreMa TEXHUYECKOr0 00CTYyKHBAHUS 000PY/A10BAHUSA

2.

OnpeneneHue PEeMOHTHOM CIOXHOCTH 3aJaHHOrO 000-
pYAOBaHUS

2

Tema 2. Opranu3anusi peMOHTHBIX Pa00T MPOMBIILIEHHOT0 000Py/10BAHUSA
Tema 2.3 TexHosiorn4eckuii mpouecc peMOHTA

3. |Pa3paboTka mOCIETOBATEILHOCTH BBITOJHEHHUS pPadoT 2
pu pa300pKe MAIIUH U COOPKE
4. |CocTaBiieHHE€ PEMOHTHOTO YepTeXa JIeTalu 2

Tema 2.4 BoccraHoBJieHHEe CBOMCTB JieTajieil MPOMBIIIJIEHHOT0 000py/10Ba-

HUs
5. |BoccTaHoBneHre HM3HOCOCTOMKOCTH U YCTaJIOCTHOM 2
MPOYHOCTH
6. |BoccTanoBneHne repMeTUYHOCTH CTEHOK U CTHIKOB 2
7. |BoccranoBnenue macchl U OallaHCUPOBKA JIeTaliel Mpo- 2
MBIIIJIEHHOTO 000PYI0BaHUs
Tema 2.5 BoccTanoBjieHue aeTajieil B IPoLecce PEMOHTA MAIUIWH
8. |Pa3paboTka TEXHOJOTHYECKOTO IMpOoIlecca BOCCTAHOBJIE- 2
HUSl IETaJICH MANKOU
9. |YmpouHeHue AeTaneil XMMUKO-TEPMHUYECKUM CIOCOOOM 2

U Tepe3aIMBKON aHTU(PUKIIMOHHBIMU CIUIABAMU

Tema 2.6 BoccTaHoBJ/IeHHeE 1eTaJIel CJIeCAPHO-MeXaHU4YeCcKoil 00padoTKOM

10. |BoccTanoBieHre neTajiell MEXaHUYECKOW U ClecapHOM 1
00paboTKOMU

11. |PeMOHT pe3b0OBBIX OTBEPCTHM CHUPATLHBIMU BCTaBKa- 1
MU

12. |IpobecTpyitHOE ynpoYyHEHHE TTOBEPXHOCTH 1

Tema 2.7 BoccTaHnoBJIeHHe JeTaIel

13.

BoccranoBnenus neraiei miacTuueckon aeopmarnueit

14,

BoccranoBieHne pa3MepoB AeTalIEd JaBJICHUEM

15.

PeMOHT perasiel ¢ MOMONIBIO BJIEKTPOMEXAHUYECKOU
00paboTKoM




Tema 2.8 BoccTaHoBeHMe 1eTajieil CBADKOW M HAILIABKOM

16.

Py‘IHaSI QJICKTPOAYTOBasA U ra3oBasd CBAPKa U HAILJIaBKa

17. |CBapka B cpene YrieKMCIIOro raza M aproHHO-IyroBas
CBapkKa, HaljaBKa

18. |DnexTpomyroBas HarIaBKa Moja ciioeM (uroca U B yilb- 2
TPa3ByKOBOM I10JI€

19. |CBapka u HaruiaBKa MOPOIIKOBOW MPOBOJIOKOW U TIPHU 2
MIOMOILM BUOPOIYTH

20. |DnexTponuiakoBasi HaljIaBKa W 3JEKTPOUCKpOBasi oOpa- 1
00TKa

21. | OneKTpOKOHTAKTHAs MPUBAPKA METAJIUTMUECKOTO CIIOS 1

22. |HamnmaBka moBepXHOCTEW TPEHUS TBEPABIMH CILNIaBAMHU 2

Tema 2.9 BoccranoBienue aerajieil ra30TepMU4eCKUM HAIbLICHHEM

23. |l'a3omiaMeHHOEe  HambUICHWE W Ta30MOPOIIKOBas 1
HaIUTaBKa

24. | JlyroBoe, BRICOKOYaCTOTHOE M IIA3MEHHOE HAITBLIICHHS 1

Tema 2.10 BoccTanoBJieHue aeTajieil rabBaHMYeCKUM HapaluBaHHueM

25.

[IpakTuueckass padora No 25 «TexHomornueckuii mpo-
L[ECC OCAXKICHHUS METATIOBY

1

26.

[Ipaktrueckas pabota Ne 26 «XpoMUpOBaHHUE U KeEJe3-
HEHHUE JIeTAIIeH»

27,

[IpakTuueckast padota Ne 27 «BoccraHoBlIeHHE U 3alllU-
Ta JeTajed METOAOM TaJlbBAHMYECKUX ITOKPBITUA U Me-
TaJUTU3alue»

28.

[Ipaktuueckass pabora Ne 28 «BoccTaHoBieHHe W
YIPOUHEHUE W3HOIIEHHBIX JAETAICH 3IEKTPOIUTHIECKUM
coco0oM»

Tem

a 2.11 BoccranoBjieHue aeraJjiei NOJIUMEPHBIMH

MaTepuaJaMu

29.

Boccranosnenue u 3ammra IeTalied ¢ UCIIOJIb30BAaHUEM
CUHTETUYECKHUX KJIEEeB U MOJIMMEPOB

1

30.

['a3omnaMeHHOE€ HANbUICHHUE CUHTETUYECKHUX Marcpua-
JIOB

Tema 2.12 BoccTaHOBJIeHHE JAeTaJIell coeINHEHU

31.

BoccranoBnenue aeraneit pe3bOOBBIX COCTMHEHHMA

32,

Boccranosnenue neraneit mMTUGTOBBIX COSTMHESHUN

33.

Boccranosnenue aerajgey IMOHOYHBIX W IIIJIMIIEBBIX CO-
eIMHEHUN

34.

BoccranoBnenue aeraneit TpyOOnpoOBOAHBIX CUCTEM

Tema 2.13 BoccranoBJieHue aerajieid THNOBBLIX MEXaHU3MOB

10




35.

BoccranoBneHue BajoB, ocei U IIIMUHACICH

36.

PemoHT nerasieit u cOOpOYHBIX €IUHMI] C TOAIMIUITHUKA-
MU KaUeHUs

37.

PemoHT nerasieit u cOOpOYHBIX €IUHMI] C TOAMIUITHUKA-
MU CKOJIbKEHUS

38.

PeMOHT IKMBOB U PEMCHHBIX IICpCaay

39.

PemonT 3Y6anBIX KOJICC M 3BC3J0YCK ILCIIHBIX IIEpCaayd

40.

PeMoHT 1 cOopka 3y0UaThIX U YEPBSIYHBIX MEpead

41.

BoccranoBnenue HeTaHeﬁ COCOMHUTCIIbHBIX Myq)T

42.

PemMoHT neraineit nepenay «BUHT-TalKa

43.

PeMOHT neTalieit mopIIHEBBIX U KPUBOIIUITHO-IIATYHHBIX
MEXAHU3MOB

NN DN

44,

PeMOHT neranieil KyJIuCcCHOro MeXaHu3ma

45.

PeMOHT npe1oXpaHUTENBHBIX YCTPOMCTB U CAIIBHUKOB

N

Tema 2.14 PeMoOHT 6230BbIX M KOPIIYCHBIX JeTaJIeH

46.

PemoHT HaIIPpaBJIAIOIMUX CTAHWMH TOKAPHBIX CTAHKOB

47.

PeMoHT KOHCOIIEH (Ppe3epHOro cTaHKa

48.

PeMOHT cTOJI0B (hpe3epHBIX U CTPOTATHHBIX CTAHKOB

1
1
1

49.

BoccranoBnenue IMPUKUMHBIX IINIAHOK WU KIIMHBCB

1

Tema 2.15 PemoHT nerajieii u COOPOYHBIX €IWMHHUI] THIAPABIUYECKHX H
NMHEBMATHYECKHX CHCTEM

50. |PeMOHT mIaCTUHYATHIX, IIECTEPEHHBIX W JIOMACTHBIX 2
HAcoCOB
51. |PeMOHT IUIUHIPOB, MITOKOB, MOPIIHEN, PETYIUPYIOIIEH 2
Y YIIPABJISIOIIEN apMaTypbl
52. |PeMOHT ruapaBIMYECKON ammapaTypbl W IMHEBMaTH4E- 2
CKUX TIPUBOJIOB
Hroro: 80

11




IMPAKTHYECKAS PABOTA Nel

Hassanue pabGorbi: OmnpeneneHrue BUJa U XapakTepa M3HOCA Pa3IMYHBIX
Jeranen
Heas: dopmupoBaHue yMEHUN ONpEAENiATh BUJ M XapaKTep M3HOCA pas3-
JIMYHBIX JETaJIeH

yMeHHUS:
- OIpEACNITh BUJ U XapaKTep U3HOCA Pa3IMYHbIX JeTaleH;
- BBITIOJIHSITH CXEMBI (3CKHU3bI);
- TMPOU3BOAUTH BU3YAIbHBIM KOHTPOJb HM3HOIIEHHOCTH OCO0O0 CJIOKHOTO
00OpyI0BaHUs, arperaToB U MalllvH;

3HAHMA (AKTyanu3amus):
- BUJbI H3HOCOB;
- TUNUYHBIE Ae(EKThl MPU BHIMOJHEHUHU ClecapHOi 00paOOTKH, MPUUUHBI UX TO-
SIBJICHUS U CIIOCOOBI MPEYIIPEKICHNUS,

- OCHOBHBIE BUIbI U IPUUUHBI Opaka, CriocoObl IPETyIPEKICHUS U yCTPAaHCHUS,

3aganue
OnpenenuTs BUJI U XapaKTep U3HOCA PA3IMYHBIX JIeTaIeh
Xoxa paéoTbi
1. Omnpenenuts MO PUCYHKY 1:
a) BUJ U3HOCA JIeTAJICH;
0) xapakTep U3HOCA.

2. BBIMOJHUTH DCKU3 U3HOCA Baja.

12



.

a - HaMpaBJIAIOLIUX CTAHUHBI U CTOJIA, O - BHYTPEHHUX [TOBEPXHOCTEN IIUJIMH/IPA, B - TOPIIHS,
T, 1 - Baja, €, ) - 3yObeB KoJjieca, 3 - pe3b0bl BUHTA U Taiiku, U - AUCKOBON (GPUKIIMOHHON My(-
ThI; 1 - cTon, 2 - cTaHuHa, 3 - 100Ka, 4 - mepeMbluka, 5 - THUILE, 6 - OTBEPCTHE, 7 - NOAIIUITHUK,

8 - mreiika Bana, 9 - 3a3op, 10 - BuHT, 11 - raiika; 1 - mecta uzHoca, P -neiicTByromue ycumus

Pucynok 1- U3Hoc aeraneit
3. Onpenenuts MO PUCYHKY 2:
a) BUJ U3HOCA JIeTAJICH;

0) xapakTep U3HOCA.

a - BCJIEJCTBHE IIepeKoca, O - MpU MPOBOPAYMBAHUN BHYTPEHHETO KOJblla Ha Bally, B - U3-32
Ype3MEpPHOro HaTsAra, I' - N3-3a HEUCIIPABHOIO CAJIbHUKA; U - MECTA U3HOCA

Pucynok 2 - M3HOC NOAMINITHUKOB KaUeHUS:

13



4. BpIIOJHUTH ICKU3 IMOJUIUITHUKA KAQUCHUA IIPH IICPCKOCC COIIPATAOIINX YacTeH.

5. Onpenenurs 1Mo pUCyHKY 3:
a) BUJI U3HOCA JIeTaJICH;

0) xapakTep U3HOCA.

Pucynok 3- XapakTepHble BUIbI H3HOCA TOBEPXHOCTEN CKOJIbKEHUSI:

a - BBIKpaIlMBaHue, O - OTCIAauBaHUE, B - KOPPO3US, T - DPO3HUs, 1T - IaparrHbl,
€ -- 3aJIUPBI, K - HAJUTIAaHUE, 3 - TTTyOUHHBIN BBIPHIB MaTepuaia

6. BBINOTHUTH 3CKHU3 MOBEPXHOCTH «3y0a» MpH BbIKpAILIMBAaHUU.
KonTposibHbIE BONIPOCHI
1. @DakTopkl, OT KOTOPBIX 3aBUCUT CTENEHD U XapaKTep MEXAHUYECKOTO U3HOCA
JeTanei?
2. llepeuncnuth BUIBI U3HOCA?

3. SBIAIOTCS U «3aTUPBI»- H3HOCOM JICTAIIH?

MNPAKTUYECKAS PABOTANe 2
Ha3Banue pa6orbl: OnpeseneHne peMOHTHOW CIOKHOCTH 3aJIaHHOTO 000pyI0-
BaHMUS
Heab: dopmupoBaHne yMeHUN OMPENENATh PEMOHTHYIO CIOXKHOCTH 33JaHHOTO

00opynoBaHus
14



YMEHMS:
- OIPEIENATh PEMOHTHYIO CJIOKHOCTD 33/IaHHOTO 000pY10BaHUS;
- BBITIOJTHSATH CXEMB;
3HAHUS (aKTyaJIn3aIus):
- TEepUOJAUYHOCTb M YepeAOBaHHE OOCIYKUBaHHUS OOOpPYIOBaHUS, arperatoB H
MaIlllH;
- IpaBujIa IKCIUTyaTalM oOOpYyIOBaHUS, arperaroB U MAIlWH JUIsl COXpaHe-
HUSI OCHOBHBIX IAPAMETPOB, TEXHUYECKUX XapAKTEPUCTHK;
- IepedyeHb Olepaluil TEXHUYECKOro 00CIyKUBaHUsS 00OpYy/IOBaHUS, arpera-
TOB M MallIH
3ananue
Onpenenutb pEeMOHTHYIO CJIOKHOCTh KYy3HEUHO - IIPECCOBOTO 000PY10BaHUS
Xoxa pa0oThI:
1. BeiOpaTh BapuaHT 3a/iaHus U3 Ta0auusl 1

Ta6numa 1- BapuanThl 3a1anmii

No Bapu- | KOIMYECTBO | TUIAXK No  Bapu- | KOITMYECTBO | THUITAX

aHTa obopyno- obopyno- | aHTa obopyno- | 0bopymao-
BaHUS BaHUS BaHUS BaHUS

1,21 A 1 11 A 6

2,22 b 1 12 b 6

3,23 A 2 13 A 7

4,24 b 2 14 b 7

5,25 A 3 15 A 8

6 b 3 16 b 8

7 A 4 17 A 9

8 b 4 18 b 9

15



10 b 3) 20 b 10

2. BoemmcaTe U3 TaOIUIBI 2 COTJIACHO CBOEMY BapHaHTy 3aJlaHus HaOOp TUIlaxa

o0opyaoBaHUS

Tabnuua 2- [lepeuens HOMEPOB 000PYIOBAHUS JIJIs1 BAPUAHTOB 3aJaHUM

Ne Bapuanrta mo | HaGop Tumaska o0OpyI0BaHHS
HAaOOpy THUIAXa | 10 BapuaHTaM
o0opy10BaHUS

1-9-10-13-19-20

2—6-7-8-10-12

3-5-6-14-17-19

4-6-13-16-18

5-7-9-11-20

2-8-9-12-18-19

3-5-14-16-20

1-6-8-10-13

O© 00 N | O | OB ]wWwW | IDN|PF

2—7-9-11-12

[EEY
o

1-7-8-10-11

3. Beinmucatp U3 Tabnuikl 3 000pyA0BaHUE COTVIACHO BapUaHTY 3aJlaHus (Habopy

TUIaxa 000pyJ0BaHUS)

16



Tabnuua 3 - [Iepeyens Tunaxa o60pynoBaHus 11 HAOOpa €ro No BapuaHTam

NoeNe | HammenoBanue o6opyio- Monens Kon-Bo ex. PemonTHas
ILII. | BaHHS o0opyno- 000pyIOBaHUS | CIOXKHOCTb, epC
BaHUA,
(Macca,Kr)
[Iudp Bapu-
aHTa 33JaHus
A b Rm R>
1 2 3 4 5 6 7
HoxxHuiipl  KpUBOILIUIHBIE HI3314
1. JMCTOBBIC JUIS PE3KH MaTe- 1 2 6 3
9 (3450)
puaia TOJIIIMHON 10 2,5 MM
HoXHUIBI ~ KpUBOIIUIHEIE HII3818
2. JIUCTOBBIC ISl PE3KU MaTe- 2 1 8 4
9 (4520)
puazna TOJIMUHON 110 6,3 MM
3 Hoxxnuupr coprtoBsle kpu- | Hb1431 1 9 9 4
' BomumHble yerareM 125 tc | (16158)
4 Hoxxnunpr coprossle kpu- | HB1538 5 1 9 9
' BomumHble yerwareM 630 tc | (39370)
5 Hoxxnunpr coproseie ot1- | H61428 1 2 v 4
' KPBITBIE ycuimeM 63 Tc (4500)
IIpecc OJHOKPUBOLIUIHBIHI
3aKkpbIThId mpoctoro ae- | Kb9534
6. ctBus (s obpesku o6ios | (25800) 2 1 16 1
ycuineM) 250 tc
IIpecc OTHOKPUBOIIMITHBIN
7 3aKpBITBIA  TpocToro jaeu- | K9538 1 2 23 15
' crBust (st oOpesku 06m0s | (52650)
ycuuem) 630 tc
ITpecc OZAHOKPHBOLIMIHEIH | (or 2
8. OTKPBITBI IIPOCTOrO JIEH- 2 1 10 9
(9735)
ctBusa yeunuem 100 tc
ITpecc OZAHOKPHBOUINIHEIH | . 2126
9. OTKPBITBIA TPOCTOTO JIeH- 1 2 7 7
(3110)
ctBus ycunuem 40 tc
10. [Ipecc omnoxpuBommmHbIN | KA2534 2 1 16 11
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3aKpBITHIA TpocToro aei- | (25700)
cTBuUs ycunuem 250 Tc
Ipecc OXHOKPUBOLIMITHBIH | 1 o3y

11. | 3akpeITBIl NpOCTOTO JEHi- 17 13

(30300)

cTBUs ycwieM 315 Tc
IIpecc OZHOKPHBOIIMITHBIA | (-1 ~c40

12. 3aKPBITBIA  TIPOCTOTO  JICH- 31 18

(85420)

ctBus ycuiueM 1000 tc

13. | [Ipecc omuoxpuBomunHeiil | KA2536 19 14
3aKpBITHI  mpocToro aei- | (32500)
ctBus ycuinuem 400 Tc

14. IIpecc KI'THIT ycunuem | K8544 55 20
2500 tc (198000)

15. | IIpecc KILHIT ycunuem | KA8546 84 35
4000 tc (398000)

16. |IIpecc KITIIIT ycummem | K8542 30 19
1600 Tc (119660)

17. | Ilpecc KkpuBowunHo- | K8336 11 16
KOJICHHBIN yekaHouHbIi | (8957)
ycuuem 400 tc

18. [Ipecc uyekannbiii kpuBo- | Kb8338 13 18
IIMITHO-KOJIEHHBIN ycuimuem | (14447)
630 TcC

19. [Ipecc nns xononnoro BeI- | KB0036 20 17
napnuBanus ycurem 400 | (36667)
TC

20. | Ipecc runpaBnuaeckuii | 56234 15 8
OpukeTHpOBOUHBI ycunu- | (8600)
em 250 tc

4. Onpenenutsb Npo0JKUTEIbHOCTE PEMOHTHOTO IIUKIIA, U:

J1J1st Ky3HEYHO-TIPECCOBOTO 000PYAOBAHHUS:

rae Kpo— K0apuimeHT peMOHTHBIX 0cOOeHHOCTe (Tabmuma 4);

7, =10000 -k, -k, -k,

18
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Ta6mmna 4- KoaddurmeHT peMOHTHBIX 0coOeHHOCTEH Kpo

['pynmna ob6opynoBanus XapakTepucTtuka | 3HaueHne Kodhduiu-
eHTa

[Ipeccsl KpuBOIIUIIHBIE MPOCTO- | 10 63 (6,3) 2,4
ro ferictBus ycminem, KH (Tc) cB 63 (6,3) 2,8
IIpeccbl  XONOAHOMITAMIIOBOY- | 24
HBIC KPUBOIIUITHO-KOJICHBIC '
[Ipeccor TopsuemrammoBounkie | 1o 16000 (1600) 2,8
kpuBomumnHele ycuwaueMm, KH | ¢ 16000 (1600) 3,1
(T¢)
Ho>xau1pl 1uCTOBBIE ¢ HAKJIOH- | 10 6,3 3
HBIM HOXOM C HauOOJIbIIEH | CB 6,3 2,8
TOJIIIAHOMN pe3a, MM
[Tpoune HOXKHUIIBI — 3
[Ipeccsl ruppaBiIMyecKue, KO-
BOYHBIC JIJISI TOPSYCH IITaMITOB-
KM, NAKETUPOBAHUE CTAJBHBIX | — 2,8
OTXOJOB, OpUKeTHpOBaHUE
CTPYKKH

ks— koaddurment Bo3pacra, K;npuaumaem = 1,0, T.K. 000pyI0BaHUE SIBJIIETCS HO-
BBIM U HAXOJUTCS B IIpe/eiax MepBOro pEMOHTHOTO 1IMKIIA;

Ki— ko3 durueHT noaroBeYHOCTH NMPUHUMAETCS paBHbIM K= 1,2, T.K. 000pyaoBa-
Hue npuoopeteHo nocie 1986 r.

5. BeiOpaTh CTpYKTYpY PEMOHTHOTO LIMKJIA C YKa3aHHEM KOJUYEeCTBa PEMOHTOB B
IIMKJIC M TUIAHOBBIX OCMOTPOB B MEXPEMOHTHOM Iiepuo/ie (Tabnuma 5).

Ta6nuna 5 - CTpyKkTypa peMOHTHOTO ITUKJIa

Yucno pemonToB B | Hucno rmuaHo-
ObopynoBanue CtpykTypa
LUKJIE BBIX OCMOTPOB
PEMOHTHOTO
B MEXpPEMOHT-
Bun ['pynma THKa CPEIHUX | TEKYLIHMX | HOM MEPHOJIE
KP-TP-
Ky3neuno- | IIpeccet  mexa- | TP-CP-TP
2 6 2
IIPECCOBOE | HUUECKUE —TP-CP-
TP-TP-KP
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Hoxxuauner ¢ me- | KP-TP-

XaHUYECKUM TP-CP-TP 1 4
MIPUBOJIOM —TP-KP

Ky3neuno- KP-TP-

npeccoBoe 000- | TP—TP—CP

pyJIOBaHHE c | -TP-TP- 1 6
rugpasinueckum | TP—KP

MIPHUBOJIOM

6. OHpeI[eJ'H/ITB JJIUTCIIBHOCTb MCKPEMOHTHOI'O IICpHUOJa, Y:

T
— P

mpn —

i, v, +1 (2)
rae Ny,Ne— KOJUYIECTBO COOTBETCTBEHHO TEKYIIMX M CPEIHUX PEMOHTOB B PEMOHT-
HOM ITUKJIE (Tabiuma 5).

7. OHpCI[CJII/ITI) JJINTCIIBHOCTE MCKOCMOTPOBOI'O IICpHUOaAa, 4:

TPT-I

r - -
n, tn tn +1

LIOIL

(3)
rae No— KOJUYECTBO OCMOTPOB B PECMOHTHOM ITUKIIC.

8. Beimucath u3 Tabauikl 6 BCe HOPMATUBBI BPEMEHU Ha MPOBEJACHUE PA3IMUHBIX
BHUJIOB PEMOHTOB OT/ACJILHO JIJIT MEXaHUYECKOU U AJIEKTPUUYECKOM yacTu 000pya0-
BaHMS, 4 TAK)KE UTOTOBBIE 3HAUYCHUS ITUX HOPMATHUBOB.

Tabnuua 6 — TpynoeMKOCTh pEMOHTA U MOJHOTO IJIAHOBOTO OCMOTpPa 000py0BaHUs

Bun pabdot Bun pemonta [ImanoBBII OCMOTP
nepen
KalUTAIbHBIA | CPEAHUN | TEKYIIUN BHYTPH repe Kamu-
IUKJIOBBLIM | TAJILHBIM
PEMOHTOM
Hopwma Bpemenu, 4 Ha | pewm. ex.
MEXAHUYECKAS YACTb
Craunounsie Cie- | 14,0 3,0 2,0 0,1 0,1
capHuble u ipoune | 36,0 6,0 4.0 0,75 1,0
HUTOI'O 50,0 9,0 6,0 0,85 11
OJIEKTPUUYECKAA YACTD
CraHoyHbBIE 2,5 - 0,3 - -
DneKTpo- 10,0 — 1,2 0,2 0,25
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cJiecapHbIC U JIp.

HUTOTI'O 12,5 - 15 0,2 0,25

9. OnpenenuTs TPYJOEMKOCTh PEMOHTHBIX PabOT 3a PEMOHTHBIN IIMKJI MEXaHUYe-
CKOHM 4acTH 000pYyIOBaHMS, U:

Tohe =105 Ry Tyt T Tigy)
(4)
rae 1,05 — xodduiinent, yIuThIBalONIMN pe3epB TPYJIOEMKOCTH Ha HENPEIBU-
JACHHBIC PCMOHTEI;

Liy CyMMapHasi peMOHTOCJI0KHOCTh MEXaHUYECKOU YaCcTU 000pyAOBaHMUS;

T Tew Tz — gopMBl TpynoeMKocTH (4/R,,) TEKYILETro, CPEeHEr0 M KaUTAIbLHOTO
PEMOHTA Ha €IMHUILY PEMOHTOCIOXKHOCTH MEXaHWYeCKON YacTH (Tabnuia 6).

10. Onpenenuth TPyAOEMKOCTh PEMOHTHBIX PaOOT 32 PEMOHTHBIN ITUKJII DJIEKTPH-
YeCKOM yacTu 000py10BaHus, U:

TpL.IB. :lﬂﬂj'zﬁa(ﬂfr T +Hc "Tia + Tm)
()

rae T e Y — HopMbI TpyHoemMKkocTH (4/R,) Tekyiero, CpeaHero U KanuTaibHO-
r'0 PEMOHTA Ha €AMHHUILY PEMOHTOCIIOKHOCTH JICKTPUUYECKOM yacTu (Tabuia 6);

IR, _ cymMMapHasi peMOHTOCIOKHOCTb YIEKTPHICCKOI 4aCTH 000Dy IOBAHHSL.

b I
[{enecooOpa3HO BEIMUYHUHBI TPYJOEMKOCTH ™ W P IPUBECTH K OJHOMY IrOAY, UC-

IMOJIB3Ys BBIPAKCHHC

i T;I.M
PR k—
8 (6)
1T
T = &
= ir
. (7)
riae k,— ko3 PuIMeHT NMKINIHOCTH, PaBHBII
k. = TF'T-I
B (I),u;nﬁ
(8)

rae D6 - MPOIOIKUTEIBHOCTD LIUKJIA, BBIPAKEHHAS YU CIIOM JIET.
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I 1
11. npoaHanu3upoBaTh TPYAOEMKOCTh Pa0OT IO MOJYyYEHHBIM BeJIUYMHAM ™ y ~F

12. Cpenarb BBIBOZ O CIIOKHOCTU PEMOHTHBIX pabOT I MEXaHUYECKOM U DIIEK-
TPUUECKOH YacTeil Ky3HEUHO- MpeccoBOro odopynoBanus. Kakas 6onee Tpynoem-

Kast pabdora?

KoHTpoibHBIE BONIPOCHI:
1. Kakas naOiromaercs 3aBHCHMOCTh MEXIY AJIUTEIHLHOCTHIO MEKOCMOTPOBOIO
NepPUOAA tyon ¥ KOIMIECTBOM OCMOTPOB B PEMOHTHOM ITUKJIE N, ?
2. YUemy paBeH kod(hduimert goiarosednoctu K;, ecim obopynoBanue nmpuodpe-
TeHo nocie 1986 r.?

3. Kto BbIMONHSET peMOHTHBIE PabOTHI Ky3HEUHO-TIPECCOBOTO 00OpYHAOBaHUS?

IMPAKTUYECKAS PABOTA Ne 3
Ha3Banue paborbi: Pa3paboTka mociaenoBaTeNbHOCTH BBINOJHEHUS padOT Mpu
paz0opke MaIH U cOOpKe.
Hean: opMupoBanue yMeHHU onpenensTh dTanbl pa300pku U COOPKU PEAYKTO-
pa
YMEHHUS:
- OMIPENEIATH dTAIbl Pa300PKU MAIINH U UX COOPKH;
- KOHTPOJIMPOBATH MPOIIECC Pa300PKH U COOPKH MAIITUH;
3HAHMA (AKTyanu3ams):
— TMPUYUHBI BBIX0JIa U3 CTPOSI MAIIMH (PEAYKTOPOB, KOMIIPECCOPOB, HACOCOB);
— 9Tanbl pa300pPKU U COOPKHU MaIIuH;
— YCTPOMCTBO U MPUHIIMI PAOOTHI PpETyKTOPOB, KOMIIPECCOPOB, HACOCOB;
3aganue
OnpenenuTs dTamnbl pa30opKu U COOPKHU PeAyKTOpa

Xox pabGoThI:
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1. Pa3zobpath peaykTop, coOmoas mocieq0BaTeIbHOCTh:

1)  CHATH KPBIIKH MOIIAITHUKOB,

2)  CHSTBH KPBIIIKY PEIYKTOpA:

3)  yka3zaTh KOJMYECTBO M JUAMETP OOJTOB ISl KPEIJICHUS KPBIIIIKH K
KopIycy;

4)  yka3zaTh KakuM 00pa3oM 00CCIICUNBACTCS TEPMETHYHOCTD KPBIIIKH C
KOPITYCOM;

5)  ykasarb crocod cMa3Ky MOJIITUITHHKOB;

6)  BBINOJHUTH KHHEMAaTHUCCKYIO CXEMY PEAYKTOPA;

7)  OIpeneNuTh MEePEAaTOUYHOE YUCIIO PEAYKTOPA;

8)  CHATH BaJbl C HACAKEHHBIMH Ha HUX 3yOUaThIMH KOJICCAMHM U T10]I-
IIMITHUKAMH,

9)  pa3o0OpaTh BabI:

a) CHSATH IOIIMITHUKH,

0) 3aMepuTh AMAaMETp HapyKHOW 00oiMbI D, BHyTpeHHEH 000¥MbI d, miH-
puHbl 000¥MBI B. 3anucate HOMep MOAIIMITHUKA, KOTOPBIM HAHECEH Ha TOpeL OJ-
HOM U3 000¥iM;

B) CHAITh 3yOUaThle Kojeca;

I') YCTAaHOBUTH KPETUICHUS KOJIEC Ha Bally OT NMPOBOPAYMBAHUS U (PUKCAITHIO
B OCCBOM HaIPaBJICHUH;

10) ompenenuTh OCHOBHBIC TAPAMETPHI 3aLICTUICHUS
(M, My, 21, 2, Z3, Z4, w1, aw2, B);

11) ompeaenuTh TEOMETPUUCCKUE COOTHOIIICHUS 3y0UaThIX KOJIEC PeIyK-
TOpa;

12) npousBecTH AcHEKTAIUIO ACTAJCH;

2. CoOpatsb penykrop. COopka peaykropa BeAeTcsl B 00paTHOM MOCIeI0BaATENb-
HOCTH pa3dopku. [Ipu cOopke peaykTopa YCTAaHOBHUTH KPEIUICHHE U YIDIOTHEHUE

KPBIIICK IMOAIIUITHUKOB W IMMOAINIMITHUKOBLIX Y3JIOB.

KoHTposibHBIEe BOIIPOCHI
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1. Kakue npenmyuiecTBa KOco3yObIX Iepeiad 1o CpaBHEHHUIO € IPSIMO3YObl-
MHU?

2. Kax BnusieT Ha paboTy KOCO3y0oii nepeiaur U3MEHEHHE yrila HaKJIoHa
3yObeB? Kakue pekoMeHIyeMble 3HaU€HUs ATUX YTII0B?

3. Kakue Motynu 3aneniieHus pa3indaroT Ui Koco3yObix koiec. Kakas 3aBu-

CUMOCTb MEXy HUMU?

INPAKTHYECKASA PABOTA Ne 4

Ha3Banue padorbi: CoCTaBI€HNE PEMOHTHOTO YEPTEkKA IETANIH.
Heap padorbi: PopMUpOBaHWE YMEHHMH COCTAaBISATb PEMOHTHBIM YEPTEXK
JETaJH.
YMEHHUS:
- BBIIIOJIHATH KOHTPOJIBHBIE 3aMEPbl PEMOHTUPYEMOM JI€TAIIH;
- OIIPENEIATH MOCIIEI0BATENBHOCT PEMOHTA YAaCTEH JIETAIIH;
- paccuMTHIBaTh JOMYCKH PEMOHTUPYEMOW JI€TAJIH.
3HAHMA (AKTyamu3aIms):
- TE€XHOJOTMYECKHE MPOLECCHl PEMOHTA JIETalu;
- C1I0COOBI BOCCTAHOBJICHUSI PEMOHTHUPYEMOM JETalIH.

Teopernyeckasi 4acThb

PemMoOHTHBIE pa3Mephl - 3TO pa3MepPbl, YCTAHOBJICHHBIE 111 PEMOHTUPYEMOU
JETAJIN WIN JJI1 U3TOTOBJICHUSI HOBOM JIETAJIM B3aME€H M3HOUIEHHOM, OTJIMYAIOIIHE-
Csl OT aHAJIOTUYHBIX Pa3MEpPOB [0 OCHOBHOMY (KOHCTPYKTOPCKOMY) UEPTEKY.

PemMoHTHBIE pa3mepbl JenATCS HA  KAaTErOpUWHBIE W NPUTOHOY-

HBIC. KaTeFODI/II\/’IHBIC - OTO OKOHYATCJIbHBIC Pa3MEpbl ACTAIN, YCTAHOBJICHHBIC IJIA

ONpEICICHHON KaTerOpuu PEMOHTA, a IPUTOHOYHBIEC - PEMOHTHBIE pa3Mephl, ycTa-

HOBJICHHBIE C YYETOM IPUITYCKa HA IPUTOHKY JIETAIH «II0 MECTY».
B KOMIIJIEKT peMOHTHBIX YepTEeKe BXOAAT rabapuTHbIE 1 MOHTaXKHbIE Yep-
TEXH, €CIIU B PE3yIbTaTe PEMOHTA U3MEHSIOTCS rabapuTHBIE pa3Mepbl CTaHKA HIIN

YCIIOBHUA €ro MOHTa)XXa IO CpaBHCHHUIO C YCIOBHAMM, KOTOPBIC BXOJHWJIN B KOM-
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IJIEKT KOHCTPYKTOPCKOM pabouel ToKyMeHTaluu. B peMOHTHBIE YepTEKU BXOJSAT
U CXEMbI - KHHEMATUYECKUE, JIEKTPUUECKUE U THAPABINUYECKHE, €CIU B MPOLECCE
peMOHTa ObUIK WM OyAyT MPOU3BEJACHBI U3MEHEHUS B 3TUX cxemax. Kpome Toro,
B KOMILUIEKT PEMOHTHBIX YepTeKel BXOMAST CrelU(PUKALNUA, BEIOMOCTh CHeU(U-
Kallii, BEIOMOCTb CCBUIOYHBIX JIOKYMEHTOB, YEPTEKHU ISl U3TOTOBJICHUS CHELH-
aJbHOTO MHCTPYMEHTA, PACUYETHl KUHEMATUYECKUX LIENEN, TPOYHOCTHBIE PACUETHI
OTPEMOHTHPOBAHHBIX JIETAJICH U HHCTPYKIIMU IO PEMOHTY U JIp.

[Ipy BBIMOHEHUH PEMOHTHBIX YEPTEKEU MPUAECPKUBAIOTCS ONMPEACITCHHBIX
npaBui. Ha peMOHTHBIX yepTekax yKas3blBalOT TOJIBKO TE€ pa3MeEpbl, HNPEACIbHbIC
OTKJIOHEHHUS, 3a30pbl U JIPyrue JaHHBIC, KOTOPHIC JTOJDKHBI OBITH BBINOJIHEHBI U
IIPOBEPEHBI B IPOLIECCE PEMOHTA M COOPKHU U3EITHS.

Ha neranu, koTopbie Ipu PEMOHTE HE MOTYT OBITh pa3beIWHEHBI (HaIpHU-
MEp, HEPA3bEMHBIE COCIWHECHUS, BBHITIOJHEHHBIE KJIEMKOM, CBAPKOM, MAWKOW U T.
1.), OTAEIbHBIC YEPTEKU HE BBINYCKAIOT. YKa3aHHUS MO PEMOHTY TaKuUX JAeTaneit
MPUBOST HA PEMOHTHOM YEpPTEKE COOTBETCTBYIOIICH COOPOYHON EAUHUIIBI C J0-
OaBJIEHUEM OTJEIbHBIX N300pKEHUH, TOSICHAIONIUX CYIIIHOCTh PEMOHTA.

Ha pemoHTHBIX "epTexkax (PUCYHOK 4), KaK MPaBHIIO, U300paKaroT TOIBKO
T€ BHJbI, pa3pe3bl U CEUCHUS, KOTOPbIC HEOOXOJIUMBI ISl TIPOBEIACHUS PEMOHTA

JAcTaIu NN C60p0‘lHOﬁ CAWHHUILIBI. CAWHUIIBbI, KOTOPLIC BBINTOJIHAIOTCS KaK OOBIYHO.
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Ha peMOHTHBIX udepTexax OOBIYHO MPOCTABISAIOT IU(GPOBBIE NpEeTbHbIC
OTKJIOHEHUS pa3MepoB. [Ipu ykazaHuuM NpeaenbHbIX OTKJIOHEHUN pa3MepOB YCIOB-
HbIMU 0003HaueHusimMu [Harpumep, H7 (A), H9 (A3), K6 (H) u 1. 1.], ux yncnoBbie
3HAYEHHUA MOMENIAIOT B CKOOKAX PSZIOM C YCIOBHBIMU 0003HAYCHUSIMH.

Ha deprexe meramu MOBEPXHOCTH, IMOJICKAIINE PEMOHTY, CIEIyeT 00BO-
JIUTh CIUIOMIHOM jguHuel Toimuaon oT 2S 10 3S mo 'OCT 2.303-68 (rae S - Toj-
IIMHA OCHOBHBIX JIMHUI Ha ACKU3E), a OCTaJIbHBIC YAaCTH ACKHU3a- CIUIOLIHON TOH-
KO JTuHUEH (pUcyHOK 4 a, 0).

Ecnu y oTAeNbHBIX 2JIEMEHTOB PEMOHTUPYEMOM JIeTali MEHSETCS KOHPUTY-
pauus, TO UI3MEHEHHYIO YacTh JIETAJIM MOKAa3bIBAIOT HA YEPTEKE TAKIKE YTOJIICH-
HOM CIUIOIIHOM OCHOBHOW JIMHUEH, a HEM3MEHEHHYIO 4acTh - CIUIOIIHOW TOHKOM
JUHUEH (PUCYHOK 4 0).

Ha ueprexe aetanu, peMOHTUPYEMOM C HMCMOJb30BAHUEM CBApPKH, HAIJIAB-
KU, HAHECEHUS] METAJUIOTIOKPBITHUS U T. I., PEKOMEHAYETCS TPUBOAUTH 3CKU3, IMO-
Ka3bIBAIOIIMN 3Tall MOJATOTOBKM COOTBETCTBYIOIIEIO Y4YacTKa JETajud K PEMOHTY
(pucyHOK 4 B).

Ecnu nipu peMOHTE MPUMEHSIETCSl CBapKa, Maika U T. M., TO HA PEMOHTHOM
YyepTekKe YKa3bIBAIOT HAUMEHOBAHUE, MapKy, pa3Mephbl UCTOJIb3yEeMOT0 MaTepuaa,
a TaK)Ke HOMEp CTaHAapTa Ha ATOT MaTtepuai (PUCYHOK 4 T).

Ecnau mipu peMoHTE AeTanu ynalsioT W3HOIIEHHYI0 YacTh M 3aMEHSIOT €€
MOBOM, TO Ha 3CKW3E MOJTOTOBKU AETalM K PEMOHTY YJalseMyl0 4acTh HM300pa-
AT IITPUXITYHKTUPHON TOHKOM JMHUEW. 3arOTOBKY JJIE HOBOW 4YaCcTH JE€TalU
BBIYEPUMBAIOT HA OT/IEIBHOM PEMOHTHOM 4YepTexe (PUCYHOK 4 1).

Ha peMoHTHOM 4YepTexe nerainu, AJisi KOTOPOH YCTaHOBJIEHBI MPUTOHOYHBIC
pa3Mephl, Ipu HEOOXOJUMOCTH YKa3bIBAIOT YCTAHOBOUHBIE 0a3bl I MPUTOHKU
JIeTalld «I10 MECTY» (PUCYHOK 4 0).

Ha peMOHTHBIX YepTekax KaTeropuiHbIe U IPUTOHOYHBIC Pa3MEPhl, a TAKKE
pa3Mephl JIeTaau, OnpeaesieMble TP PEMOHTE CHSTHEM MHUHHUMAJILHO HEOOXO M-
MOTO CJIOsI MaTepualia JeTalu, MPOCTABISAIOT OyKBEHHbIMU O0O3HAUEHUSIMU, a UX

YMCJIOBBIC BCIIMYMHBI U APYIUC JAHHBIC YKa3bIBAOT HA JIMHUAX-BBIHOCKAX (pI/Icy—
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HOK 4 €) win B Tabmuie (pucyHoK 4 k), KOTOPYIO MOMEIIAl0T B MPaBOM BEpXHEM
YTy YyepTexa.
3apanme: Pa3paboTath peMOHTHBIN YEpTEXK JETAIN
Xoa padoTnl
1. Onpenenutb pEMOHTHBIE pa3MEPHI AETAIH (BaJl, 3y04aToe KOJIeco)

2. BeimomHUTE peMOHTHBIN uepTex (Ha popmare A4)

KoHTpoJibHBbIE BOIPOCHI
1. Yrto Takoe peMOHTHBIN pa3mep?
2. Urto Takoe KaTeropuyHsbIi pazmep?

3. Uro Takoe mpUTrOHOYHEIN pazmep?

IHNPAKTHYECKASA PABOTA Ne 5

Ha3zBanue padorbl: BoccTaHOBIIEHHE N3HOCOCTOMKOCTH M YCTAJIOCTHOW ITPOYHO-
CTH.
Heab: @opmupoBaHrUe YMEHUU OMNpENEsTh COCOOb BOCCTAHOBJIEHHUS HM3HOCO-
CTOMKOCTH U YCTAJIOCTHOM ITPOYHOCTHU

YMeHHS:
- ONpPENENsATh METO/bl BOCCTAHOBIIEHUS M3HOCOCTOMKOCTH M YCTATIOCTHOW MpPOY-
HOCTH;
- KOHTPOJMPOBATh NPOLECC BOCCTAHOBJIEHUS HM3HOCOCTOMKOCTH M YCTaJIOCTHOU
MPOYHOCTH

3HAHUSA (aKTyaJIn3alus):
— OPUYMHBI U3HANIMBAEMOCTH U HACTYIUIEHUSI YCTAIOCTHON NPOYHOCTH;
— CIMOCOOBI OBBIMICHUS U3HOCOCTOMKOCTH JIeTajeH.

3aganmue 1
Omnucarb BOCCTaHOBJIEHUE U3HOCOCTOMKOCTH JI€TaIM- 3y0UaToro Kojeca

Xox pabGoThI:
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1. IosTanHo onucaTh BOCCTAaHOBJICHUE U3HOCOCTOMKOCTH 3y0UaToro Kojeca,
BBIOpAB MaTepual MOKPHITUS U CIIOCOO HAHECEHHUs Ha JIeTalb.
2. Onucath NPEeuMyIIECTBa U HEJOCTATKU TaHHOTO CII0C00a BOCCTaHOBIICHUS
U3HOCOCTOMKOCTH 3y04aToro Kojeca.
3. BBIMOTHUTH cXeMy BOCCTAaHOBJICHHOM JeTaliu- 3y04aToro Koseca.
3ananue 2
Omnucarb BOCCTAHOBJIEHUS YCTAJIOCTHOW MTPOYHOCTHU AETaIU- 3y04aToro kKoyieca

Xox padoThI:

1. Onwucath KJIaCCUUYECKHUM cOCOO BOCCTAHOBJIEHUSI YCTATOCTHON MPOYHO-
CTH JIeTau- 3y0UaToro Kojieca.

2. Onucarb IpeuMyIIeCTBa U HEIOCTATKU JAHHOTO CIIOCO0a BOCCTAHOBJICHHUS
YCTAJIOCTHOM MPOYHOCTH 3yOUaTOro KoJjeca.

3. Onucarh cnoco® Hepa3pylIAIIIEro KOHTPOJS BOCCTAHOBJICHUS yCTa-
JIOCTHOM TPOYHOCTH JI€Tau- 3y0UaToro Kojieca.

4. OnucaTh MPEUMYIIECTBA U HEAOCTATKH JAHHOTO CIIOCO0a BOCCTAHOBJICHUS

YCTAJIOCTHOM MPOYHOCTH 3y0UaTOro KoJieca.

KonTposbHbIe BONIPOCHI

1. Kakue 0CHOBHbIE XUMUKO-TEPMHUYECKHUE CIIOCOOBI BOCCTAHOBJICHUS U3HO-
cocToiikocTu Bbl 3HaeTe? [lepeuncauTs.

2. Kaxkas 1enb npumMeHeHus 60pupoBaHusi?

3. Kakas nieip mpuMeHeHHs 3aKaaku?

INPAKTHYECKASA PABOTA Ne 6
Ha3zBanme padotsi: BoccTaHOBIEHHE T€pMETUYHOCTU CTEHOK U CTHIKOB.
Hean: ®opmupoBaHNE YMEHU BOCCTAHABIUBATH F€PMETUYHOCTH CTEHOK U CThI-
KOB.

YMEHHS:
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- OIpEaENTh 1e(EKThl FEPMETUYHOCTU CTEHOK U CTHIKOB;
- BOCCTaHABJIMBAaTh IT€PMETUYHOCTU CTEHOK U CTHIKOB.
3HAHMA (AKTyaIu3aLus):
— METOJIbI OTPEICICHHUS TEPMETUYHOCTH CTEHOK U CTHIKOB,;
— CIoco0bI ycTpaHeHHs 1e(heKTOB B TEPMETUYHOCTH CTEHOK M CTHIKOB;
— CIOCOOBI MOBBIICHHSI TEPMETUYHOCTH CTEHOK U CTHIKOB.
3aganue
Pemmte cutyannonHnyo 3aaauy:
Ha cteikax pesepByapa (pUCyHOK 5) mpu ocMoTpe oOHapyX eHbl JeheKThl (pUcy-

HOK 6)

MANAMS ' noes TPEUMIMM

Pucynok 6 — JlehexThl CTBIKOB pe3epByapa

1. BrimonHuTe OnMcaHMe yKa3aHHBIX JE€(PEKTOB, CIOCOOBI U X OOHapyKe-
HUS, YKa3aB MPEUMYIIECTBA U HEOCTATKU KaXKIAOTO U3 CIIOCOOO0B.

2. Onpenenure, Kak JaHHbIE 1e(DEKTHl BIUAIOT HA TEPMETHYHOCTD PE3EPBY-
apa U crocoObl BOCCTAHOBJICHHSI T€PMETUYHOCTU pe3epByapa (ycTpaHeHue aedek-

TOB).
30



KoHTposibHbIE BONIPOCHI
1. Yto Takoe repMeTUYHOCTh?
2. Kakue npu4uHbl HApYyIIEHUS TEPMETUUYHOCTH ?

4. Kakue MeTOoabI TeUeuCKaHus Bl 3HaeTe? [lepeuncanTs.

INPAKTHYECKASA PABOTA Ne 7

Ha3zBanue pa6oTsi: BoccTaHoBiieHre Macchl U OaJIaHCUPOBKA JI€TalieH MPOMBIIII-
JICHHOTO 000pYAOBaHMUSI.
Heab: ®opmupoBanue yMeHUN BOCCTAHOBJICHUS MAacChl U OaJTaHCUPOBKHU JIeTa-
JIel IPOMBIIIEHHOTO 000PY/I0OBaHUS.

YMeHMUSI:
- onpenenarh AeeKThl pa30aTaHCUPOBKH JETajel MPOMBIIUIEHHOTO 000pya0Ba-
HUS;
- IPOBOJIUTH OajaHCUPOBAHUE JeTajel MPOMBIIIIIEHHOTO 000pYy/1I0BaHUSI CTaTUYe-
CKHM METOO0M;
- IPOBOJUTH OaJaHCUPOBAHKE JETANICH MPOMBIITUICHHOTO 000PY/I0BaHUS JUHAMU-
YECKUM METOJIOM.

3HAHMA (AKTyanu3aIms):
- OaJlaHCUPOBKA CTATUYECKUM METOJIOM JieTajlel TPOMBIILIEHHOTO0 000PY/1I0BaHUS;
- OalaHCUPOBKA TUHAMHYECKUM METOAOM JIETaJIel MPOMBIIIIICHHOTO 000pyI0Ba-
HUSL.

3aganue
[TpousBecTu GamaHCHUPOBKY KOJEHYATOTO BaJla U BOCCTAHOBJICHUE €TI0 MACCHI.

Xox padGorthI:
1. I3yunTh KHHEMATHUYECKYIO CXEMY HEYypaBHOBEIICHHOCTH KOJEHYATOTO Bajia Ha

puCyHKe 7
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Pucynok 7 - Kunematuueckas cxema npu JMHaAMUYECKOW HEYPaBHOBEIIEHHOCTH
KOJICHYaTOr0 BaJia
2. YKa3aTb BO3MOKHBIE IPUYMHBI HEYPAaBHOBELIEHHOCTH KOJICHYATOI'O BaJja.
3. Onucath no3TanHo 6aJaHCUPOBKY KOJIEHYATOTO Baa.
4. Onucarb TEXHOJIOTHUIO BOCCTAHOBJICHUE MacChl JeTajlel - NpoTuBOBecOM (000-

BGI‘/JITOM), YCTAHOBJICHHBIX HAa MIATYHHBIC LICHKH KOJICHYATOTO BaJjia, U3y4YUB PUCY-

4

——

HOK &.

—

Pucynox 8 - BHenrHuii BuI mpoTHBOBECOB (0OOBEHTOR), YCTAaHOBJICHHBIX HA
LIATyHHBIE IEHKH
5. BbINOJIHUTE onKcaHKe MPU BHEIIHEHW O0aTaHCUPOBKE MaXOBUKA U MEPEIHETO

IIKKBA, PEACTABICHHOTO Ha PUCYHKE 9.
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PucyHnok 9- BHemHui BUI MaxOBHMKa U MEPEIHETO IIKMBA IPH

BHEIIIHEN OalaHCUPOBKE

KoHTposibHBIE BONPOCHI
1. Yrto Takoe GajmaHCUpOBKaA?
2. Kakne MeTo1bl MPUMEHSIOTCS TIpU OalaHCUPOBKE?

3. Kakue HCIOCTATKH U IIPCUMYIICCTBA KAXKIOI'O MeTOI[a?

INPAKTHYECKAS PABOTA Ne 8
Ha3Banmne pa6orni: Pa3paboTka TEXHOJIOTMYECKOTO MpPOIlecca BOCCTAHOBJICHUS
JIETAJICN TaKOM.
Heab: ®opMupoBaHUE 3HAHUHN ITPOLIECCA BOCCTAHOBJICHUS JI€TAJICH MAUKOM.
YMEHHUSA:
- OMpenensaTh GU3NKO-XUMHUIECKOE B3aUMOCHCTBUE MPUIIOS C OCHOBHBIM MeETall-
JIOM,
- MPOBOUTH BEIOOP MApKH MIPUIIOS,
- IPOBOJUTH NIOATOTOBKY J€TaJlel K MankKe.
3HAHUSA (aKTyaJIn3aIus):

— TexHonoruu mporecca namku.
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Teopernueckunii MaTepuas

TexHonorua npowecea naikH

[MoaroToeka
[NOBCPXH OCTel
MaseMbIxX
neraned

OBesmHpH BAHHE

JaumcTka

Tparnenne

[MasHOE COCIHHCHHE

Obpaborka aetanci nocie naikn

{(yaanenMe ocTATKOR hioca, MPOMBRBES

B BOOE, B CMICHHAIBHBIX PACTRBOPAX,
0OIVEKA MECKOM)

KoHTponh KayecTra nagHoro

COCOHHEHHA (PEHTIEHOBCKHA, MArHUTHBI,
VABTPAIBVKOBOIT).

MexaHuueckue HenLITaHHs

‘P

mem Maitka.
FILABERS Herounnkn
H y3Mob Harpeea
o naiky
HuayvkumonHasn Harper
maiika MAATBHHKOM
IMaiika Harper
CONPOTHRICHHEM TAZ0CBAPOMHOM,
MaasMeHHoN
[Maiika B nevax Topeikon
—0
4
; I ~220B
O
—{

Y/ VI I PV I P

Pucynok 10- Cxema 371€KTpPOKOHTAKTHOM MAKHU:
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Pucynox 11- AOGpa3uBHBIN NasIbHUK:

7 — BTyJKa; 2 — aOpa3uBHBIN CTEPKEHb; 3 — CHUPAIIb JIEKTPOINOA0TpeBa; 4 —

TEIUTOM30JIALHNS; 5 — KOXKYX NaslbHUKA; 6 — pyuka; 7 — 3a)KMMHas ramka

X

0B

m | B=22 kI

Pucynok 12 - Cxema ynbpTpa3ByKOBOTO MasUIbHHUKA!

{ — TmpuMnoii; 2 — u3JIyvaTellb YIbTPa3BYKOBBIX KoyieOaHUil; 3 — crupaib
AIIEKTPOIIOAOTPEBA; 4 — CTep)KEHb MasIbHUKA; 5 — JeTab.
3aganue

[TpousBecTr pa3pabOTKy TEXHOJIOTHYSCKOTO Mpoliecca mainkon

Xoa paboTtbi:

1. OnucaTe OCHOBHBIE ATAIbl TPOBEACHUS MANKHU.

2. Onucatp Mporecc HU3KOTeMITepaTypHOU MailKu.

3. Onucatp Mporecc BBICOKOTEMITEPATypHON TTalKH.

4. Ha3BaThb NpeuMyIecTBa MalKu MO0 CPaBHEHUIO CO CBAPKOM.
KonTposbHbIe BONIPOCHI
1. Yro Takoe naiika?
2. Uto Takoe mpumnoim?
3. U3 kakux oneparuii COCTOMT MPOoIiecC ManKu?

4. HazoBuTe METOILI HANKU.
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INPAKTUYECKAS PABOTA Ne 9
Ha3zBanue padoTbl: YpouHeHHUE JeTajel XUMUKO-TEPMUYECKUM CIIOCOOOM U
nepe3aquBKON aHTU(PPUKIMOHHBIMH CIUIaBaMHU.
Heab: ®opMupoBaHre 3HAHUN MO YIPOUHEHUIO JeTajel XUMUKO-TEPMUUYECKUM
CIIOCOOOM | Mepe3aTuBKON aHTU(PPUKITUOHHBIMU CTLJIABAMHU

YMeHHUA:

- OTpPENENATh CIOCOObI YIPOUHEHUS JAeTaneil XUMUKO-TEPMHUYECKUM CIIOCOOOM H
nepe3aquBKON aHTU(PPUKIMOHHBIMY CIIaBaMU;

- BBIOMpATh CIOCOOBI YIIPOUHEHHS;

- omnpenensaTb 000pyAOBaHUE ISl YIPOUYHEHHUS AeTaled XUMHUKO-TEPMUUYECKUM
CIOCOOOM M MePe3aqMBKOM aHTU(PPUKIIMOHHBIMU CIIJIABAMM.

3HAHMA (AKTyaTu3aIms):

— TEXHOJIOTMH IpoLecca YIPOUHEHHUs JeTaneil XUMHKO-TEPMUUECKIUM CIIOCOOOM
U TIepe3aTMBKON aHTU(PPUKIMOHHBIMY CIUIABAMH.
Teopernueckunii MaTepuaJl
CyIHOCTB MPOLIECCOB YIPOUHEHUS 3aKI0YAETCS B CIEAYIOLIEM:

- B HAHECEHUH aHTU(PPUKIMOHHBIX MOKPBITHI TOJIIMHON OT ECATHIX J0JIeH
JI0 HECKOJIbKMX MUJUIMMETPOB U3 MOPOLIKOBBIX MaTepUaIoB (METAJUIMYECKUX, Ke-
pPaMUYECKHUX, OJMMEPHBIX) Ha MOBEPXHOCTh JAETaNIed pyYHBIMUA WJIM MEXAHU3UPO-
BaHHBIMU IJIa3MOTPOHAMH, Ta30MIAMEHHBIMU TOpEIKaMHU, O0eCIeYnBaAIOIIMMHU
YHHUBEPCAJIbHOCTh IPOLIECCOB, TMOKOCTh PETyJIMPOBAHUS PEXUMOB (TPOIECCHI
MJIa3MEHHOM HAIUIaBKU U Fa30TEPMHUYECKOTO HAbLUICHU);

- B HAHECEHHH TOHKOILJICHOYHOTO (10 3 MKM) aiMa30moI00HOTO MOKPBITHS
npu aTMoc(hepHOM AABIIEHUU MaJOTa0apUTHBIM PYYHBIM ILJIA3MOTPOHOM 3a CHET
MIa3MOXUMHUYECKUX PEAKIUN MPU UCTIONB30BAHUM CHEIHANbHBIX KUAKUX TEXHO-
JIOTHYECKHX IpernaparoB (Mpolecc PUHUITHOTO MIa3MEHHOTO YIPOUHEHHUS);

- B CO3[JaHUHU TOBBILIEHHBIX AHTU(PUKIIMOHHBIX CBOMCTB MOBEPXHOCTHOTO
CJIOSl OCHOBHOI'O METajljla IBYX WJIM OJTHOM M3 CONPSKEHHBIX JeTajel map TpeHus
3a CYeT ee 00pabOTKH CIEeUATbHBIMU IJIA3MEHHBIMH TyTraMu WK CTPYsIMH (IIpo-

LIECCHI MJIa3MEHHOM 3aKaJIKM 1 IJIa3MEHHOU MOIII/I(bI/IKaI_II/II/I).
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[esns mponeccos:

- U3TOTOBJICHUE HOBBIX WJIM BOCCTAHOBJICHUE U3HOUICHHBIX JETaNeH U 13-
JeNui ¢ aHTU(PPUKIIMOHHBIMH CBOMCTBAMHU MOBEPXHOCTH, OOJaJAIOUIMMU T10-
BBILICHHON CTOMKOCTBIO IIPOTUB 3aIMPOB M CXBATHIBAHUS, CTOMKOCTBIO IIPOTHUB
BOJIOPOJIHOTO HM3HAIIMBAaHUSI, 00€CIEUMBAIOIIMMHI HAWUIYUYIIUE YCJIOBHS YaAEp-
YKaHUS CMa304HOr0 Marepuaia, yMEHbIIEHHUE BPEMEHHU NPUPA0OTKH, CHUKEHUE
mymMa u BuOpauuu. ITokpeITHs NpeaHa3HAayYeHbl ISl HAHECEHHs] Ha JETAlId U3
YTIEPOJUCTHIX, JIETUPOBAHHBIX CTaJIeH U LIBETHBIX CIUIABOB.

OddexT oT peanuzanuu NPoUECcCOB JOCTUTACTCS 3a CUET U3MEHEHUS (Pu-
3UKO-MEXaHUYECKUX CBOMCTB HOBBIX WJIM BOCCTAaHOBJIEHHBIX PabOUYMX MOBEPX-
HOCTHBIX CJIO€B: YMEHBIIECHUSA KO3(PPHUIMEHTa TpPEHUs, YBEIUYEHUS MUKPO-
TBEPAOCTH, CO3JAHUS CHKUMAIOUIMX OCTATOYHBIX HANPSKEHUU, 3ajJedrBaHUs
MUKpPOJ1e(heKTOB, 00pa30BaHUs HA IOBEPXHOCTH AUDJIEKTPUUECKOIO U KOPPO3H-
OHHOCTOMKOTO IJIEHOYHOTO MOKPBITUS C HU3KUM KO3(DPUUIMEHTOM TEmIonpo-
BOJITHOCTH, XUMHWYECKOW WHEPTHOCTHIO U crnenuduyeckord Tomorpadueit mo-
BEPXHOCTH.

Marepuanbl aHTU(PPUKIIMOHHBIX TOKPBITUNA, HAHOCUMBIE METOJAMHU
HaIJIaBKW W HAIMbUICHUS: MeTaumyeckue (6a00uthi, OpOH3bI, YyTYHBI), Kepa-
Muyeckne (OKCUAbI, KapOWJibl, HUTPHUbI), MOIUMEPHbIE ((PTOPOIIACTHI, OJIU-
ATUJIEHBI U JIP.), aJIMa30I0J00HbIE.

Bb160p aHTU(PUKIMOHHBIX MOKPHITUI OCHOBBIBAETCS Ha CJEAYIOLIMX
TpeOOBAHMSIX:

- obecrieueHue 3aJaHHOW JTOJITOBEUHOCTH y3J1a MIPU HEOOXOAMMOM 3Haue-
HUU KO3 (pUIreHTa TpeHus;

- JI0OCTaTOYHasi MEXaHWYEeCKasl MPOYHOCTh, NIl 00eCreYeHus KeCTKOCTU
COMNPSKEHUI U BBIAECPKUBAHNS HOPMAJIbHBIX HAIPY30K;

- COOTBETCTBUE TEIJIOPU3NYECKUX CBOMCTB, 00ECIeUnBAIOIINX PadOTy B
ONPEJEICHHOM TEIUIOBOM PEXHUME; BbICOKAs H3HOCOCTOMKOCTh U XOpouIas

npupadbaTbIBAEMOCTB;
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- COBMECTUMOCTb CO CMa304HbIM MaTepUaAIOM; MOAAEpKaHue CTaOUIbHO-
ro 3HaueHus Kod(pduirieHTa TpeHUsl B MOJBUKHOM COIPSIKEHUU; 00ecrieueHne
MUHUMAJILHOTO TIEPHOJIa TPUPAOOTKY;

- UCKJIIOYCHHE CXBATBHIBAHUSA U 33]IUPA;

- B CJIy4ae HECOBEPUICHHOM CMa3KH, a TAK)Ke KPaTKOBPEMEHHBIX Mepepbl-
BOB B I10/Iay€ CMa3KHU K 30HE KOHTAKTa JOJIKHBI OBITh MCKIIOYCHBI MOBPEKIC-
HUS TPYIIMUXCS TOBEPXHOCTEH U BBITIABIICHUE aHTU(OPUKIIMOHHOTO CIIOS;

- BBICOKas TEIUIONPOBOJHOCTh MPU HU3ZKOM KOIPPUIIMEHTE TEIIOBOIO
pacIIMpeHnst; BHICOKasi KOPPO3UOHHAS CTOUKOCTB;

- COXpaHEHHE OCHOBHBIX CBOMCTB MaTepuaja B YCIOBHSIX BO3JACHCTBUS
TaKUX OHKCIUTyaTallMOHHBIX (DAaKTOPOB Kak SKCTpeMallbHas TeMIlepaTrypa H
BJIQXKHOCTH, KOHTAKT C BOJIOH, CMa309HBIMU M TEXHOJIOTUYECKUMHU JKUTKOCTSIMH,
COJIHEUHOH pajualuy u T.1.;

- CpaBHHUTEIbHAs MPOCTOTA TEXHOJOTMYECKUX TMPOIECCOB MPU M3TOTOB-
JICHUU JieTaliel U pa3padoTku 3PHEKTUBHOTO KOHTPOJISI KAYECTBA MPOYKIINH;

- BO3MOJKHOCTb CO3JIJaHUSl MapaMeTpPOB IIEPOXOBATOCTH MOBEPXHOCTEH
TpeHHsI OMM3KUX K PaBHOBECHBIM, T.€. 00ECIICUMBAIONINM HE3HAUUTEIBHBIN T10
JUIUTEIBHOCTHU MEPUOJT PUPAOOTKH;

- B HEKOTOPBIX CIy4asX OHU JIOJDKHBI 00JIaaTh XOpOIIeH AeMIupyro-
el cnocoOHOCThIO, CTAOUIIBHOCTBIO JTMHEHHBIX Pa3MepOB MPU MOTPYKEHUU B
BOAY;

- OTCYTCTBHE Pa3JIOKEHHS, BBIICICHUSI TOKCUYHBIX BEIIECTB, 00pa3oBa-
HUSl MaTepUajoB, BBI3bIBAIOLINX 3arps3HEHUE OKPY’KaOIIEH Cpelibl, CTOMKOCTh
K MUKPOOPTaHU3MaM;

- Xopoiiasi 00padaThIBA€MOCTh U HEIE(PUIIUTHOCTD.

3axanue
BrinonHuTh ynpoueHue Bajia MOJIINITHUKA KaUEHUS
Xoa pabGoTsl
1.0mmcarh mporecc ynpoueHus Bajia aHTU(OPUKIIMOHHBIMU CITJIaBAMH.

2.0mnucaTh NIPOBEPKY Bajia HA YIPOYHEHHUE.
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3. MHcTpyMeHT, MpUMEHsSIeMbId MTPU YIIPOUECHUH.

4. Hamucatph CyHIHOCTh cioco0a ynpo4YHEHUs JeTanel XuMHUKO-
TepMudeckoi 00paboTkoil. Bee mu netanu MOXKHO MOJABEPraTh JaHHBIM CIIOCO-
oom? [IpuBectu npumep AeTaH.

9TO HE IIP

KoHTposabHbIe BONPOCHI

1. Kakoe 000opynoBaHue UCHIOIB3YETCS JUIsl YIPOUEHHS 1eTann?

2. Kakne cnocoObl XHUMHKO-TEPMHUECKOW 00paboTKM cambie 3(pQeKTuB-
HbIE?

3. Kakme XUMHUYECKM aKTUBHBIE CpEIbl MCIOJIB3YIOTCS MPU XUMHKO-

TepMu4ecKoi oOpaboTke?

INPAKTUYECKAS PABOTA Ne 10
Ha3Banue pa6oTni: BoccTaHoBieHHe feTayiell MEXaHUYECKOW U clecapHoi 00-
paboTKOM.
Heab: ®opMupoBaHUE YMEHUU ONPEAEIATH METOAbI BOCCTAHOBJICHUS JIETAJICH.
YMeHHS:
- ONPEAENATh METOAbl BOCCTAHOBJICHHUS JACTAJIEH;
- MPOU3BOJIUTH BOCCTAHOBJICHHE MEXAaHUYECKOM U CliecapHO 00pabOTKOM.
3HAHMA (AKTyaIu3aLms):
— MNPUYMHBI BBIXOJA U3 CTPOS JeTajeH;
— BBIMOJTHEHUS pabOT MO MEXaHUYECKOM U cliecapHO 00padOTKH;
— KOHTPOJIbHO-U3MEPUTEITBLHBIE MPUOOPHI U MPUCTIOCOOTICHUS.
3aganue
OnpenenuTs dTanbl MEXaHUYECKON U ClIeCapHOil 00pabOTKH MITTOHKH.
Teopernueckuii MmaTepuaJ
CymiHOCTh clecapHO-MEeXaHUIECKON 00pabOTKU 3aKITH0YAeTCsl B BOCCTAHOB-

JICHUU MPABUIILHON reOMETPpUYECKON (POPMBI U MOBEPXHOCTHBIX CBOMCTB JI€TaJIEH,
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a TakXe 00eCleYeHUH UX MePBOHAYAIBHON MOCA/IKH.
CrnecapHo-MeXaHUYECKYI0 00paboOTKy, Kak CIoco0 BOCCTAHOBJICHUS JI€Ta-
JIeil, MOKHO pa3/IesIuTh Ha CIEAYIOLINE BUJIbL:
- MTUPTOBKA,
- IOCTaHOBKa 3aruiar,
- nuMQOoBaHUE U MPUTHUPKA,
- BOCCTAHOBJICHUE JI€TaJICH 1MOJ] pEMOHTHBIN pazmep,
- TIOCTAaHOBKA JOTOJHUTEIBHON IETAIIN.
1) llItudroBka (ayuHa TpemuHbl MeHee 30 MM). PeMOHT netaneit mTugToB-
KOM 3aKJIIo4aeTcsl B 3aJ€JIKE TPEUIMH B HEOTBETCTBEHHBIX MECTaxX IyTeM IMOCTa-
HOBKHM Ha BCEH AJMHE TPEHIMHBI MTU(TOB U3 KPACHOW MEIH C MOCIEAYIOImEend X
pacyeKaHKOW U MOBEPXHOCTHBIM JTy>KeHHEM. PaboThl Mpu 3TOM BBITIOJHSIOTCS B
CJIEIyIOLIEH TOCIEI0BATENbHOCTH:
1. ompenenuTh rpaHUIIBI TPEIIUHBI (MEJ U KEPOCHUH),
2. 3aCBepIUTH KOHIIBI TPEIINHBI, HApPEe3aTh Pe3b0y U BBEPHYTH MTU(THI
n3 kpacHoit menu 0,6 MM,
3. TPOCBEPIUTH OTBEPCTHE HA pacCcTOSHUU 9-10 MM OT OCH TIEpPBOTO OT-
BEPCTHS, IPOCBEPIICHHOTO B KOHIIE TCIIUHBI U BBEPHYTh MTUPT,
4. TpOCBEpPIUTH OTBEPCTHUE MEKTY IITU(TaMU TaK, YTOObI OHO 3aXBaTH-
70 1/3 yactu 0IHOTO U APyroro mTu@dTa U TakK *Ke MOCTaBUTh ITU(THI B0 BCEH
TpeuwHbl. BeicoTa mTudToB 10KHA OBITH 00JIBINE (BBIIIE) MOBEPXHOCTH OJI0Ka
Ha 0,1 - 0,2 MM,
5. pacuekaHWTh BHICTYMAIONINE KOHIIBI IITU(TOB U MPOMASITh MATKUM
npumnoem. IIpoBeputs Ka4ecTBo.
2) TTocTaHOBKO# 3aIUTaT BOCCTaHABIMBAIOTCS KapTepa arperaToB aBTOMOOU-
JIe¥, IMEIOIIMX MPOOOHWHBI U TPEIIMHBI. 3arIaThl yCTAHABIUBAIOTCS CICAYIOIUMHU
crocobamu:
- Ha BUHTaX,
- Ha 3aKJIernKax,
- IIPUBAPKOM,
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-  TPUKICUBAHUEM.

3) llnpoBarue U MPUTHPKA. DTOT CHOCOO HaUOOJIeEe YacTO MPUMEHSCTCS
IIPU PEMOHTE COIPSHKEHUS CEJI0-KIIarmaH.

JIJist cenien BBIMYCKHOTO KjlanmaHa MPUMEHSIOT KOHYCHbIe a0pa3uBbl MO/ Y-
oM 30° (OTHOCHUTENIBHO TOPU3OHTAIIBHOM OCH), JUISl BBIMYCKHOTO KjarnaHa - 45°.
PeMoHT paGounx Qacok ceien KiIamaHOB MPOU3BOIAT HIIU(POBAHUEM CIEIHAIb-
HBIMHU a0pa3UBHBIMU KAMHSMH.

TexHnueckue ycinoBus:

- nepe/1 UCIpaBlieHUEM CelIa KJIalaHa CaeayeT IPOBEPUTh COCTOSTHUE
HaIpaBJISAIoNIEH KIlanaHa,

- mpHuHa padouel (acku kianaHa He meHee 2,5-3,0 M.

[IpuTtHupka - sSBISETCA 3aBEPIIAOIICH OmNepaluei TPy BOCCTAHOBJICHUU Tep-
METHYHOCTH KJIAlIaHOB.

4) BoccTaHoBIIeHUE JieTalIel TI0J] pEMOHTHBIM pa3Mep. DTO OJUH U3 HauOo-
Jlee CTapbIX M IOCTYIHBIX cr1oco00B. CyIIHOCT cIoc00a B TOM, UTO OJHA U3 JeTa-
nel (0osee moporo crosias) oopadbaTeiBacTCs MOA MEHBIITUN (Bal) WX OOJBIINN
(oTBepcTHE) pa3mep, a Ipyrasi 3aMeHseTCs] Ha HOBYIO.

[IpeaenbHO AOMYCTUMBIE pa3MepPbl OTJEIbHBIX A€TaJIEd ONPEIESIOTCS:

— IPOYHOCTHIO JAETAJIEH,
— T1yOMHOM 3aKaJICHHOTO CJ105 (TOBEPXHOCTHOTO).

PeMOHTHBIE pa3MephI MOTyJatoT MyTEeM:

— MPOTOYKH,

— PpacTOYKH,

— mmdoBaHus,

— XOHHWHTOBAHHMS H T.]I.
PemMoHTHBIE pa3Mepbl UMEIOT:

— IIEHKM KOJCHYATOro Baja,

— TWJIb3BI IWINH/IPOB,

— TIOpILHH,
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— MOPIIHEBBIE KOJbLA,
- TOPIIHEBBIE NAJbIIBI,
- CTEpHH KJIANaHOB,
- TOpPMO3HbIE OapabaHsl,
- Ha)XMMHBIE TUCKU CLUEIUICHUS U Jp. IETalH.
5) BoccraHoBieHue aeTaned CIocoOOM IOMOJHMTEIBHBIX AeTalei. DTOoT
croco0 MPUMEHSIETCSI B TOM CiIydae, KOria He0OX0AUMO BOCCTAHOBUTH U XapaKTep
IIOCAJIKU, U NEPBOHAYAIBHBIE pa3Mepbl aeraneil. CyIHOCTh COCTOMT B TOM, UYTO
M3HOLIEHHAs! TOBEPXHOCTh 00pabaThIBaeTCs MO OOJIBIIMK WM MEHBLIUN pa3Mep
U B OCHOBHYIO JCTaJIb YCTAaHABIIMBACTCS JOINOJIHUTEIbHAsA [JeTalb (BBEPTHILL,
BTYJIKA U T.]L.).
OTUM cIOCOOOM BOCCTAHABIMBAIOTCA KaK KPYIJIbIE TaK M IUIOCKUE AETAJIH.
J1J1s1 BOCCTaHOBJIEHHUS IIJIOCKUX MOBEPXHOCTEM:
- IUIACTHHBI,
- JIMCKH,
- KOJIbLIA.
J11st BoccTaHOBINIEHUS PE3b0OBBIX OTBEPCTHI MPUMEHSIFOTCS - BBEPTHILLIU.
Kpennenne 10noJIHUTENBHBIX JETAICH:
- 32 CYeT HACaJIOK C HATATOM,
- TNPUBAPOK B HECKOJIBKUX TOUKAX,
- TNPUMEHEHHE CTOMOPHBIX BUHTOB, IIMUJIEK, INTU(PTOB.
[TIpumepsl npuMeHeHUs:
- OTBEpCTHsA MO CBEYY,
- OTBEpCTHsA MOJ NOAIIMITHUKH 3aIHETO MOCTA,
- OTBepCTHUSA MOJ IKBOPHU U T.J.

Xoxa padoThI:

1. I3yuuTh MIMOHOYHOE COCTMHEHUE HA PUCYHKE 13.
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wooHa I a3 b CUE.
OamoED Koneca |/
J

Pucynok 13- [[lnoHOYHOE COeNMHEHNE
2. BBITIOJTHUTE 3CKU3 TITIOHOYHOTO T1a3a Ha Baly
3. VYka3ath BO3MOXKHBIC JIe(DEKTHI IMIOHOYHOTO COCTUHCHUSI.

4. Onucarthb ITO3TAITHO MMOPAI0K BOCCTAHOBJICHU:A HIIIOHOYHOI'O I1a3a HAa BaJly.

KoHTposibHBIE BONIPOCHI
1. B 4em 3akiro4aeTcs CyIIHOCTD CleCapHO-MEXaHHMUEeCKOM 00paboTKu
neranu?
2. Kakue MeTonpl ciaecapHO-MeXaHUUeCKOW 00paboTKH BbI 3HaeTE?
3. Kakoii ”HCTpyMEHT UCTIOIB3YETCs B CIECAPHO-MEXaHUIECKON 00pa-
0oTKE?
4. Kakue KOHTPOJIbHO-U3MEPHUTEIbHBIC MPUOOPHI ¥ IPUCIIOCOOICHUS HC-

TIOJIB3YOTCSI JIJIs1 KOHTPOJISI 00pabOTKH AeTamn?

IHPAKTUYECKAS PABOTA Ne 11
Ha3Banue pa6oTbi: PeMOHT pe3b00BBIX OTBEPCTHI CIIMPATBLHBIMU BCTaABKAMU.
Heab: ®opmupoBanue yMeHUH MO PEMOHTY Pe3bOOBBIX OTBEPCTHIl CHUpPAJIb-
HBIMH BCTaBKaMH.
YMEHHMA:
- OMpEJENATh COCOObI PEMOHTA PE3bOOBBIX OTBEPCTUM CIUpPAIbHBIMU BCTaBKa-

MU,
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- IPOBOUTH PEMOHT PE3bOOBBIX OTBEPCTUN CIIUPATHLHBIMHI BCTAaBKAMHU
- OTpeAeI AT, 000PYyIOBAaHUE ISl PEMOHTA PE3bOOBBIX OTBEPCTUH CIUPATBHBIMU
BCTaBKaMH.

3HAHUS (aKTyaJIn3aIus):
- TEXHOJIOTHH TIPOIlEcCa PEMOHTA PE3hOOBBIX OTBEPCTUM CIIMPATHHBIMU BCTaBKa-
MH.

Teoperuyeckuii MaTepuasl

CnupanbHble BCTAaBKM CEPUIHO U3rOTABIMBAIOT U3 IPOBOJIOKA POMOHYECKO-
IO CEYEHHMs B BUJIE NPYKUHALLIECH ONUPAIU C )KECTKUMU IPOU3BOIACTBEHHBIMU J10-
nyckaMu (pucyHok 14). B TakoM Buae cnivpaibHble BCTaBKU MPEICTABISIOT CTPO-
ro KOHIEHTPUYECKHE BHYTPEHHHME U HapyXHbI€ Pe3bObl MOBBILIEHHOI'O Kiacca
TOYHOCTU. B CBOOOJHOM COCTOSIHUM JHaMeTp pe3bOOBOW BCTAaBKH OOJIbIIE, YEM
HapYKHBII AMaMETp pe3bObl OTBEPCTHSI, OATOMY IMOCJE 3aBEPTHIBAHUS CIIUPAIIb-
HOW BCTaBKU B Pe3b0OBOE OTBEPCTHE BCTABKA HAXOJUTCS B HANPSKEHHOM COCTOSI-
HUU U IUIOTHO MPWKMMAETCS K BUTKAM pe3bObl B OTBEPCTUU. Y CTAHOBJICHHAS B
pe3bboBoe oTBepcTHe AeTanu L crnupanbHas BcTaBka oOpa3yeT BbICOKOKaIHMOpo-
BaHHYIO Ta€4yHYI0 pe3b0y C MPEeayCMOTPEHHBIM 10 HOPMaMm HCXOJHBIM HOMH-

HaJIbHBIM JUaMCTPOM.

10’

Pucynok 14 - Pe3n0oBas ciupasibHasi BCTaBKa
3agaHue

OTpeMOHTHPOBAThH PE3b00BOE OTBEPCTHE B KOPITYCE PEAYKTOPA
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Xoa padorsbl

1. Vka3arh ycioBus, Jisi KOTOPHIX MPUMEHUM PEMOHT Pe3bOOBBIX OTBEP-

CcTUM ClIMpaJbHbIMH BCTAaBKaAMH.
2. Onucatp OIICpalM TCXHOJOTHYCCKOI'O IIpoucCCa BOCCTAHOBIICHUSA PC3b-

OOBBIX OTBEPCTUI CUPAIBHBIMUA BCTABKAMHU.

3. Yka3arb UHCTpYMEHT (00OpyAOBaHUE) AJIsI PEMOHTa PE3bOOBOr0 OTBEP-

CTHS B KOpIyce peAyKTOpa IpH MOMOIIM CIUPATBLHON BCTaBKU

KoHTpoJibHBIE BONIPOCHI
1.Kakue nedextbl pe3b00BbIX OTBEPCTUI Bbl 3HAETE?
2. Kakwue cymecTByOT ciocoObl peMOHTa PE3bOOBBIX OTBEPCTHI?

3. Kakoit H”HCTpyMEHT IpuUMeHsIeTCs JIsl peMOHTa?

IMPAKTUYECKAS PABOTA Ne 12
HaszBanue padotbl: J[pobecTpyitHoe ynpoYHEHHE TOBEPXHOCTH.

Hean: ®opMupoBaHue yMEHUN MO JPOOECTPYHHOMY YIPOUHEHHUIO IIOBEPXHOCTH.

YMeHHHA:

- ONpeNeNsATh HEOOXOJIMMOCTh MPOBEICHUSA APOOECTPYHHOTO YHMPOUYHEHUS TO-

BEPXHOCTH;

- MPOBOJUTH BBEIOOP JPOOH JIJIsI ONIPEICIICHHBIX TOBEPXHOCTEH;

- OIpeneNsATh 000pyAOBaHUE JIJIsl TPOBEICHUS IPOOECTPYHHOM 00pabOTKH.

3HAHMA (AKTyanu3amms):

— TEXHOJIOTHH Mpoliecca MPOBEACHUS APOOSCTPYHMHOTO YMPOYHEHUs] MOBEPXHO-

CTH.

Teoperuyeckuii MmaTrepuast

[ToBepxHOCTH MI000T0 MaTepuana HyXaaeTcs B 00paboTke mepea MpoMexKyTou-
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HBIMH U 3aKJIIOUUTEIbHBIMU OIEpAlMsIMUA M3TOTOBJIEHUS JI€Talei, COOpY>KEHUH.
HpobectpyitHas 06padoTka mo3BoseT 3HPEKTUBHO OUYUCTUTH M CITIOCOOCTBYET I0-
BBIIICHUIO TIPOYHOCTH.

CrpyiiHas 006paboTka ApoObIO 3aKIIIOYaeTCs B BO3JACUCTBUM Ha pa3lIMyHbIC

MOBEPXHOCTH a0pa3MBHBIM MaTEPHAJIOM, II0JIABAEMBIM Ha OOJBIIONA CKOPOCTH BO3-
JTYUTHBIM MOTOKOM. [IJ1s poBeieHHs TaKMX pabOT UCMOJB3YIOT CIIEIUAIbHOE 000-
pylnoBaHue — JpoOecTpyHHBbIE MallMHBIL. MOIIHOCTh TOJIaBaeMOM BO3IYIIHO-
aOpa3uBHOUM CTPyH TMO3BOJISICT YAAJSATh PA3IUUYHBIC 3arpsA3HEHHUS U TOKPBITHUS,
P’KaBUMHY, a TAK)KE OKAJIMHY, HEPOBHOCTH, MHOTO€ JIPYTO€.
O0paboTKa ApoObIO AT MIEPOXOBATYIO, YUCTYIO IOBEPXHOCTh, 00ECIIEUNBAIOIIYIO
XOpolllee CIEIUIEHHE ¢ HAHOCUMBIMU MOBEPX Marepuanamu. B ocHOBHOM, apodec-
TPYWHBIE MAIIMHBI MPUMEHSIOT JJIE 00paOOTKH OCTOHHBIX U METALIMYECKUX TO-
BepxHocTell. O00opyaoBaHKe ObIBAET JIBYX THUIIOB:

- 3aKpbITOE — JIJIs 00pabOTKHU JeTajeil, 00bEKTOB B 3aMKHYTOM MPOCTPAHCTBE;

- OTKPBITOE — JIJIsl HAPY>KHOU 00paObOTKH BHEIIHUX TTOBEPXHOCTEH.

KoHcTpykiust MalimH MOeT ObITh Pa3HOM — 3TO 3aBUCHUT OT TOTO, Jisi padoT €
KaKOW TOBEPXHOCTBHIO 00OPY/IOBaHUE MPEJHA3HAYEHO (CTAJIbHOM, MOJMMEPHOM,
OCTOHHOM U TaK Jajee).
B kauecTBe abpa3uBa UCHONIB3yeTCs ApoOb, MaTepual, ¢popma U pasmep KOTOpPOH,
a TaKkKe PeKUM pabOThl APOOECTPYITHON MAITUHBI, BLIOUPAIOTCS TaKXKE UCXOMS U3
TUIa 00pabaThIBAEMOI MMOBEPXHOCTH.
Bce Buap1 000py10BaHMsI UMEIOT BO3MOXHOCTD MOJKIIIOUEHUS K TPOMBIIIJICHHOMY
IBLIECOCY, COOMpAIOLIEMy IbLIb, OCTATKU PACKOJIOTOM U LETYI0 JpoOb, KOTOpas BO
MHOTHX YCTaHOBKaxX pekymnepupyercs (OTAensieTcs) U MoCcTynaeT oOpaTHO B OyH-
Kep.

BaxkHO B KaXIIOM KOHKPETHOM Cjydae MpaBWIbHO MOA00paTh JIpoOb s
npobectpyiiHoit 00paboTku. OHa, B 3aBUCUMOCTH OT CIOoco0a ¥ mMaTepuala u3ro-
TOBJICHUS, ACITUTCS HA CIEAYIOUINE BUbIL:

- KOJIOTasi Yyr'yHHas — MPOU3BOJAT U3 O€I0Tr0 YyryHa METOJIOM PACILIaBIICHHUS

¢ mocneayrouei rpanymnauuei. [lomydennsie cepuueckue u3aenusi oxiaaxkiaa-
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10T, 3aT€M PACKaJIbIBAIOT U OTKUTAIOT. ITa APOOb MO3BOJISIET JOCTHYb HEOOXO-
JUMOM IIEpOXOBATOCTU MOBEPXHOCTH TIEpe]l HAHECEHUEM CIICIIMAIbHBIX TTOKPHI-
tiil. KpoMe 3TOro, €e MCHonab3yrT sl MAaTUPOBAaHWsS, YAAJCHHUS Harapa H
pKaBYUHBI,

- crajpHas Juras — npousBoautcs Hu3koyraepoaucras (LC), ¢ cpenHum
(MC) u Beicokum (HC) conepxanuem yriepona. Kaxasiii Bua 1podu oTiinyaet-
Csl XMMHYECKUM COCTaBOM U TEXHOJOTHEW M3TOTOBJICHUSI, OMPEIEISIOMIUM UX
HEJOCTATKU M NpeumyiiecTBa. Mcrnonb3ytoT aisg o0padOTKH MpoKarta, METalIo-
KOHCTPYKLMI, OTVINBOK M3 YyT'yHa U CTaJIM, MOJATOTOBKH ITOBEPXHOCTEH IMeEpes
HaHECEHHUEM 3alUTHBIX U JEKOPATUBHBIX MMOKPBITUH, YIPOUHEHUS (HaKiIena);

- cTajbHas pyOJIeHHAs — UCIIONb3YETCs JIJIsl KAYECTBEHHOW OYHMCTKHU U YIpPOU-
HEHUsI TIOBEPXHOCTH, MOIYYEHHs] TpeOyeMbIX MapamMeTpoB mepoxoBaroctu. On-
HOPOJHOCTb, 0COOBIE TEOMETPUUECKHE TAPAMETPHI U BBICOKAsA H3HOCOCTOMKOCTh
YaCTHI] IMO3BOJIAIOT UCIIOJIB30BATh 3Ty APOOb I PEIICHUs HauboJiee CIOXKHBIX
3a1ad. M3roraBnuBaroT HUIMHAPUYECKYIO (METOAOM HApPE3aHMs CTAIBHOW IIPO-
BOJIOKH) U c(pepryeckyro (IoryqyaroT 0OKaTKOM HUIMHAPUYECKON PyOIeHHOM), a
TaK)Ke U3 Hep)KaBerolell cTainy (U3roTaBIMBaIOT KakK CHEepUUECKYIO);

- CTajJbHas KOJOTas — NPOU3BOJAT U3 CTAJIBHBIX CIUIABOB C CTPYKTYpOH Map-
TEHCUTA, KOTOPbIA OAHOPOJEH M OTIYyLIEH. Bblyckaercs, B 3aBUCUMOCTH OT
tBepaoctu, Tpex BunoB: G, GH u GL. Cdepsl npuMeHeHHUs: OUYMCTKA OT prKaB-
YMHBI, Harapa, OKaJIWHbI; MOJy4eHHEe TpeOyeMOH IIepOXOBAaTOCTH, MOATOTOBKA
oOpabaTeiBaeMON MOBEPXHOCTU K HAHECEHHMIO PE3MHOBBIX M MOJIMMEPHBIX IO-
KPBITUH, SMAJIEN U KPACOK;

- aJIOMHUHMEBas poOb — UCHOJIB3YIOT JUIsl aJIOMUHHMEBBIX JIUThS U J€Tajlei.
WNneanpHO ouMIiaeT ¥ MOAXOAUT NIt (PUHUIITHOM 0OpaOOTKHU (BBITJIAKUBACT U
JaeT 3aJlaHHYI0 [IEepOX0oBaTOCTh). He mMpUBOAUT K 3HAUMTENbHON aedopmaiuu
U3JEIUH, IIOBEPXHOCTh KOTOPBIX YIPOUHSETCS, CTAHOBUTCS YACTON U CBETIION;

- KepamMuyeckas — B IPOLIECCE NPUMEHEHUS XapaKTEPU3YETCS OTCYTCTBHEM
3arps3HsOIMX (aKTOpPOB, MPAKTUYECKU HE pacKalibIBaeTcs, Ojarojaps yemy

MO3BOJIACT MPOU3BOJAUTH (PUHUIIHYIO OOpPaOOTKY M BBINOJHITH KaYECTBEHHOE

47



YOPOYHEHUE, KOTOPOE MOBBIIIAET YCTAIOCTHYIO CTOMKOCTh MOBEpXHOCTH. [lo
WHTEHCUBHOCTU 00pabOTKU KepaMuyeckas ApoOb HaXOAUTCS HA MPOMEKYTOY-
HOM MECTE€ MEXy CTaJbHON M CTEKJISHHBIMU IIapuKaMu. Yare BCero MCroiib-
3yeTcsl B KOCMHYECKOW U aBUAIIMOHHOMN TTPOMBIIIICHHOCTH;
- CTEKJISIHHBIEC IIapUKU — 00Jalal0T BBICOKOM MPOYHOCTHIO, Oiaromapst 4yemy
O4YeHb HPKOHOMUYHBI. OOpabaThIBa€MyIO0 MOBEPXHOCTh HE 3arps3HSIIOT, PaBHO-
MEpHO Ha Hee BO3/ICUCTBYIOT, O€3 CYIIECTBEHHOTO yAaJIeHUs MeTalia, He o0pa-
3ysl 3ayCEHIIEB U TMOBPEXKACHUN. SIBIAIOTCS OMHUM W3 HauOOJee MOIMYyJISAPHBIX
abpa3uBoOB.

3aganue

[TpousBectu apodecTpyitHOE yIPOUYHEHUE MOBEPXHOCTH JIETAJIC MAIIIVH.

Xoa pabGoThI:

1. Yka3zaTh o0opynoBaHue, HEOOXOAUMOE AJIsi IPOBEJIEHUS ApOoOeCcTpyHHOE
YIIPOYHEHNE TTOBEPXHOCTH JI€TAIH MAIITIH.

2. OnpenenuTh BUJT APOOH, UCTIOTB3YEMOH /171 00pabOTKH.

3. Onucatp npouecc 00paboOTKH.

4. Ha3BaTh mpeuMyIlecTBa ApoOEeCTpPyHHOro YIPOUYHEHUS IO CPABHEHUIO C

IECKOCTPYHHBIM.

KonTposbHbIe BONIPOCHI
1. Yto Takoe npobecTpyiHOE YIIPOYHEHHE TOBEPXHOCTH?
2. Kakue ObIBaroT B U6l IpoOU MpHU APOOECTPYITHOM YIIPOUHEHUU?

3. Jlns kakuX MOBEPXHOCTEH MIPUMEHSIIOTCS pa3HbIE BUJIBI APOOH?

INPAKTUYECKASA PABOTA Ne 13
Ha3zBanue padorbl: BoccTaHoBieHHe eTaneil miacTuueckon aedopMaimei.

Heab: PopMupoBaHHE YMEHHUM IO BOCCTAHOBIICHUIO JETaJed IIJIACTUYECKOU Jie-
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dbopmaruei.

YMeHHUSA:
- OIPEIENATh CIIOCOOBI BOCCTAHOBJICHHIO JIETANICH MIaCTUUECKOM edopmannei;
- IPOBOJIUTH BEIOOP METOIOB BOCCTAHOBJICHHUS;
- OTIPEACIIATH 000PYIOBAHUE JIJIsI BOCCTAHOBIICHUS.

3HAHMA (AKTyaIu3aLus):
— TEXHOJIOTHH MPOIECcCa BOCCTAHOBJICHHMSI IeTajeH TUIacTUIeCKOn AehopMaIiuei.

Teoperuyeckuii MmaTepuasl

BoccranoBienue aetaneil METOIOM IJIACTUYECKOTO (OCTATOYHOTrO0) nedop-
MHUPOBaHUS OCHOBAHO Ha CBOMCTBE MeTaJula B pe3yjbTaTe 0OpaOOTKHU JaBJICHUEM
HEeoOpaTUMO M3MEHATH CBOIO (hopmy U pasmepbl. B xoje mporecca mpoucxoauT
00bEeMHOE TIepepacpeiesicHue MeTajlla ¢ HepabounX MOBEPXHOCTEH JeTaau K U3-
HOIIIEHHBIM. [Ipoliecc 3TOT MOXKET BBIMOJIHATHCS C HArPEBOM U 0€3 HETO.

[Tnactuueckoe AeopMUPOBAHUE IETAIECH B XOJIOJHOM COCTOSIHUU TpeOyeT
OOJIBIIIMX BHEIIHUX YCHJIMM, TO3TOMY 3TUM METOJIOM BOCCTAHABIUBAIOT JIETANIN U3
LBETHBIX METAJIJIOB U UX CIUIABOB, a TAKXKE CTAJbHBIE IETAIA C COACPKAHUEM YT-
nepona 1o 0,3%, He moABepraBuIMecs TepMuyeckot oopadotke. [Ipu Harpese ne-
Tanu 10 TeMmieparypsl, paBHoi 0,8—0,9 temnepaTypbl IIaBIEHUS, YCHIHS ILIa-
CTUYECKUM JehOpMUPOBAHMEM YMEHbINAIOTCS B 12—15 pa3 6e3 cyliecTBEeHHBIX
M3MEHEHUN (PU3UKO-MeXaHWYECKUX CBOMCTB MeTtana. Ilocne mimactuueckoro je-
dbopMHpOBaHUS C HATPEBOM JIETaIM TOJIBEPraloTCsa TEPMUUYECKON, a MPU HEOOXO-
JMMOCTU U MeXaHW4ecKo 00paboTke. [[1s BOCCTaHOBIIEHUS JeTajiell TPUMEHSIOT
CJIEIYIONTUE BUIBI 00Opa0OTKU JaBICHUEM.

Ocanka (pucyHok 15 a), korja HeoOXOAMMO YMEHBIIIEHUE BHYTPEHHUX IIe-
JBIX W YBEIMYCHUE HAPYKHBIX JHUAMETPOB CIUIOIIHBIX JIeTallel 3a CUeT yMEHbIIIe-
HUS WX BBICOTHI. [IprMeHsieTCS TmpW BOCCTAHOBJIICHUM OPOH30BBIX BTYJIOK, IHard
BaJIOB, IIJTMIIEBBIX KOHIIOB MOJYOCEH U JIp.

BnasnuBanue (pucyHok 15 0), korja BocCTaHaBIMBAIOT (PacKku KilamaHOB,

OOKOBBIC MOBCPXHOCTHU HIJIMICB U JP.
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Pa3znaua (pucyHok 15 B), KOrja ycTpaHsIOT U3HOC BTYJIOK 10 HApyKHOMY
JTUaMETPy 3a CUET YBEJIUYECHUS BHYTPEHHETO IUaMeTpa. DTOT CIOCOO UCHOJb3YET-
Csl IPU BOCCTAHOBJIEHUY NOPUIHEBBIX MAJbLEB, MOJIBIX IITAHT TOJIKATEIEH U JIp.

O06atue (pucyHok 15 r), Korja yMeHbIIal0T BHYTPEHHUN JUaMETp AeTajel
3a CYET yMEHBUIEHUSI Hapy>KHOro pa3Mepa. [I[puMeHsIoT npu BOCCTAaHOBIEHUH 0O-
OBILIEK, PYJEBBIX COLIECK, PA3JIMYHBIX PhIUAroB, TSI, 3BEHBEB I'YCEHHII.

BoeiTsokka (pucyHok 15 1), xorna HEoOXOJUMO BOCCTAHOBHUTH JJIMHY THT,
CTep)KHEW (IUTAaHr) U APYruX AETaleld 3a CYET MECTHOIO CY>KEHHS MOIEPEYHOIrO
CCUCHMS.

[IpaBka (pucyHok 15 e), korga He00X0AMMO BOCCTAaHOBUTH JJMHEHMHOCTH TO-
BEPXHOCTU U (opMy jaetaiin 60e3 00beMHOro nepepacnpezaenceuus meraia. [Ipas-
KOI BOCCTAHABIIMBAIOT 3JIEMEHTHl METAJZIOKOHCTPYKLIMMA, BaJlbl, OCH, TSTH, IIATYy-
HBbI, pbIYaru, TUCKH KOJEC U JUCKHU TPEHUS U APYTHE AETalld, HAPYIICHHbIE BCIIEI-
CTBUE U3rnda, CKpyuyuBaHHUsl, KOpOOJIEHUS U Ap.

B 3aBucuMocTH oT crenenu nedopMalnnn, KOHCTPYKIIMUA U MaTepuaia JeTa-
JIM TIPaBAT C HAarpEBOM HJIA B XOJIOJHOM COCTOSIHUU. [[nrHHBIE Basbl O0€3 mojaorpe-
Ba MOXHO NPaBUTh Ha TOKapHOM CTAaHKE C MOMOIIBIO YIIOPA, 3aKPEIUIEHHOIO B
CYNIIOpPTE CTaHKa, WK Ha mpeccax. [Ipu mpaBke Ha mpeccax Bayibl YKIAJAbIBAIOT Ha
pU3Max MporudoOM BBEPX M HATPYKAIOT MEXAy ynopamu. [Ipu 3TOM Basl BBITH-
0aroT B 00paTHYIO CTOPOHY Ha BenuuyuHy, B 10—12 pa3 nmpeBOCXOAIIyI0 CTpETy

nporu0da, U BbIAEPKUBAIOT MO/ Harpy3Kkoil 1,5—2 muH.
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Pucynok 15 - Cxema METO/10B BOCCTAHOBJICHUS IETAJICH IJIACTUUECKUM JIe-
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dbopMupoBaHHEM

Tepmuuecku 06paboTaHHBIE AETAIU MOCIE XOJIOAHON MPaBKH JUIsl yCTpaHe-
HUS OCTAaTOYHBIX HANpPSDKEHW HArpeBaroT 1O TEMIEPATypbl, HECKOJIBKO HIXKE
TEMIEPATYpbl KOHEYHON TEPMHUYECKONM 00pabOTKH, KOTOPOH OHHM IOJIBEPrajluCh
IIPU U3TOTOBJIEHUH, C IMOCIEAYIOIUM ITOCTENEHHBIM OXJIAKIEHUEM.

[IpaBKy B TOpsiY€M COCTOSIHUM IPU HarpeBe JAeTalied 0 TeMIepaTypbl
600—650 °C BBINOJHSIOT C MOMOIIBIO MOJIOTA WJIM PYYHOTO MOJOTKa. Tepmuye-
CKA 00pabOTaHHbBIE JAETAM NOCIE IPaBKU C HATPEBOM BHOBb ITOABEPrarOT TEPMO-
o0paboTke.

Bricokyto Tounocts (10 0,02 MM Ha 1 M JUIMHBI Bajia) 1aeT MpaBKa MECTHBIM
MOBEPXHOCTHBIM HakyIenioM (pucyHok 16). Pe3ynbrarbl mpaBKM OKOHYATEIBHO
npoBepsitoT uepe3 20—25 u.

[Ipy BOCCTaHOBIEHNH HENMOABMKHBIX CONPSKEHUN Pl AETAIEN ¢ H3HOCOM
He Oonee 0,25 MM NMPUMEHSIOT 3JEKTPOMEXAHUUECKYIO 00pabOTKy, MPEACTABIISIO-
IIyI0 000 Pa3HOBUIHOCTH IUIACTUYECKOTO AePOpMUPOBAHUS (BIAABIMBAHUSA),
COBMEUIEHHOTO C MECTHBIM HAarpe€BOM MOBEPXHOCTH AETAIHU 3JEKTPUUYECKUM TO-
koM. IIporiecc 3akiro4aeTcsi B CICAYIONIEM: B 30HY KOHTaKTa JeTaiu 1 (pUCYyHOK
17), ycTaHOBJIEHHOM B MaTPOHE TOKAPHO-BUHTOPE3HOI'O CTAHKA, U BBICAKMBAIOLIE-
ro pojuka 3, yCTaHOBJIIEHHOTO B CyNIIOpTe CTaHKa, noasoauTcs Tok 600— 1000 A
HamnpspkeHueM 2—6 B. Meramn B 30He KOHTAaKTa HarpeBaercs N0 TEMIIEpPaTypbl
800—900 °C. HaxxatueM TBEpOCIIIABJICHHOTO POJIMKA 3 TTPOU3BOIUTCS BBITY4YHU-
BaHME MeTaiuia 10 pazMepa Dt. CriakuBaronuM poJIMKOM 2 IIEWKY JOBOJAT 10
yeprexxkHoro pasmepa DO. Ilpu 3ToM MMeeT MECTO HEKOTOPOE YMEHBIIEHUE KOH-
TaKTHOW MOBEPXHOCTH JCTAIIH.

[Tnactuyeckoe nepopMupoBaHre HAXOIUT MIUPOKOE MPUMEHEHUE HE TOJIBKO
Py BOCCTAHOBJIICHMHM MOBEPXHOCTEW M (OpM, HO U I YIydlleHus (pU3MKo-
MEXaHUYECKUX CBOMCTB MOBEPXHOCTHOTO CJIOS METaJljla, MOBBIIIEHUS KJlacca Ie-
POXOBATOCTH U YBEJIWYEHUS] KOPPO3ZHMOHHON cTOWKOCTH. OCOOEHHO YacTo IJIacTH-

YE€CKOC ,Z[C(bOpMI/IpOBaHI/Ie INPUMCHAIOT B COYCTAHHMHU C HapallrMBaHUCM MCETaJlIa
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pa3IMYHBIMU crioco0aMu (HaIJIaBKOM, OCTaJTMBAHUEM U JIp.) JIJIsl TOBBIIICHUS TIpe-

JcJIa BBIHOCJIMBOCTH, a 3HAYUT U JOJITOBCUYHOCTHU ,IIGTaJICﬁ.

T i

A T T T L rmir

PI/IC}/HOK 16 - Cxema IIPpaBKU MCCTHBIM ITIOBCPXHOCTHBIM HAKJICIIOM

Pucynok 17 - Cxema 37€KTpOMEXaHHMUYECKOTO Croco0a MIacTUYecKoro je-

dbopmupoBaHUs
3apanue

HpOI/ISBeCTI/I BOCCTAHOBJICHHC ITOPIIHCBLIX I1AJIBIICB

Xoxa paboTtbi:
1. Yka3zaTe MeTOJ, UCIIOJIB3YEMBIH ISl BOCCTAHOBJICHHS TTOPIIIHEBBIX MaJb-

LIEB.

2. OnpeenuTh MHCTPYMEHT JIJ1s1 BOCCTAHOBJICHHSI TIOPIITHEBBIX MAJIBIIEB.
3. Onucath NpoIecc BOCCTAaHOBJICHUS;

4. BBITTOTHUTH CXEMY YCTAHOBKHU JI1 BOCCTAHOBJICHHUA ITOPIIHCBLIX IIaAJIb-

OeB.
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KoHTposibHbIE BONIPOCHI

1. Yrto Takoe BOCCTaHOBJICHHUE JeTajel IIacTuYecKou nedopmariueii?

2. Kakue ycrmoBus OKHBI BBITOTHATHCS ISl BOCCTAHOBIICHUS JETAICH
IJIacTUYeCKou nedopmarueii?

3. Kakue nertanu moajieskaT BOCCTAaHOBJIIEHHIO METOJIOM IJIACTUYECKOM Jie-

dbopmanmeir?

INPAKTUYECKASA PABOTA Ne 14

Hassanue padorbl: BoccTaHoBieHME pa3MEPOB AE€TaNEH JaBIECHUEM
Henb: opMupoBaHue yMEHUN 110 BOCCTAHOBJIEHUIO Pa3MEpPOB JeTajleil paBie-
HUEM.

YMeHHUSA:

- OTIPEIEINIATH CIIOCOOBI BOCCTAHOBJIEHUS PA3MEPOB J€TAJIEH 1aBIICHUEM;

- IPOBOJIUTH BBIOOP BOCCTAHOBJICHUSI Pa3MEPOB JI€TaNEH 1aBlIEHUEM;

- ONpeAEIATh 000PYJOBaHKE 11 BOCCTAHOBJIEHUS Pa3MEpOB AeTallel JaB-
JICHUEM.

3HAHMA (AKTyaIu3aLus):

— TCXHOJIOI'HH IIponeccCa BOCCTAHOBJICHUA Pa3MCPOB I[eTaJ'Ieﬁ JaBJICHHUCM.

Teopernueckunii MaTepuaJl

[Ipotieccsl BOCCTaHOBIICHHUS A€Taleld JaBIC€HUEM OCHOBaHbI HA MCIOJb30Ba-
HUU TJIACTUYHOCTU METAJIJIOB, T. €. X CIIOCOOHOCTH IO JICHCTBUEM BHEIIHEH CH-
JIbl U3MEHSTH CBOIO TeOMeTpuueckyto (popmy 6e3 paspymienus. BoccranoBnenue
dbopMBI U pa3MeEpOB, TIaBHBIM 00pa30M BTYJOK M TOJIBIX BaJUKOB, MAaJbIIEB, J10-
CTUTAeTCs 3a CUET MepepacnpeieyieHUs] MeTaljla CaMOi JieTalld B HalpaBJIEHUU K
€€ U3HOILICHHBIM MOBEPXHOCTSIM.

PaznuuaroT nBa BUJA MJIACTUYECKON nepopMalvu: XOJOIHYIO U TOPSUYIO.
[TepBas, ocyuiecTBisieMas 3a CUE€T MPUJIOKEHHS 3HAYUTEIbHBIX BHEIIHUX CHJI, CO-
MPOBOXKAAETCS BHYTPUKPUCTAJUIMYECKUMU CIIBUTAMHU METajllla U €r0 YIJIOTHEHU-
eM. XO0JIoAHYI0 JedopMalliio Yalle BCero MpUMEHSIOT MPU PEMOHTE JeTaneil u3

OBCTHBIX MCTAJIJIOB.
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Bropoit Bun gedopmanum 10CTUTAETCS MPEABAPUTEIBHBIM MOJOTPEBOM J1€-
Tajld 70 KOBOYHBIX TemIepaTyp. B 3ToM ciyuae mpoHCXOIAT MEKKPUCTALIHYEC-
CKH€ CIABUTH MeTayljia, TpeOyeTCs] MEHbINAsh BHEIIHSS CHJIA, YIIPOYHCHUS MeTalla
HE TMPOHUCXOJUT M YMEHBIIAETCS OIMACHOCTh MOsBICHHS TpemuH. HanGonbiiee
pacnpocTpaHEHHE CPEeAH MPOIIECCOB BOCCTAHOBJICHHS JCTAJICH JTABICHUEM IOJTY-

YHJTM OCaJlKa, pas3ava u ooxatue (pucyHok 18).
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Pucynok 18 - Cxembl BOCCTaHOBJIEHUS JieTajel crnocobaMu JaBJICHHUS:
a - ocajzika; 0 - pa3naya; B - o0)KaTue;
1, 3 - ompaBkwu; 2, 11 - BTynku; 4, 5 - HIOKHSSI B BEPXHSS YaCTH KOHAYKTOPA,;
6- mpomuBKa; 7- pyuka; 8 - mopiHeBoit masneir; 9 - kouaykrop; 10 - Tonkarens; 12
- MmaTpuiia; P - BHemHsIs cuna; 5 - HanpasieHue Aedopmanuu; C - 3a30p MEXITY
onpaBkamu; D - tuameTp onpaBKu

3aganue
BpInoiHUTE BOCCTAHOBJIEHUE Pa3MEPOB Balila BEJIOMOTO B PEAYKTOPE J1aB-

JIEHUEM
Xoa padoThI:
1. Onucars peMOHT Bajia BEIOMOTO JIABJICHUEM.
2. OnucaTh KOHTPOJIb PEMOHTA Bajia BEIOMOTO.

3.MlHCTpyMEHT, MPUMEHSIEMBII IIPU PEMOHTE Bajla BEAOMOTO.
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KoHTpoJibHBIE BONIPOCHI

l.HCpC‘{HCJII/ITC KaKHUC BCTPCUAIOTCA I[G(l)CKTBI BOCCTAHOBJICHHSA ACTAJIM OaB-

JIEHUEM?

2. Kakne IMPUMCHAIOT MCTOJBI ITPH BOCCTAHOBJICHUHA I[aBJICHI/IeM?

INPAKTHYECKASA PABOTA Ne 15

Ha3Banme pa6oTbi: PEeMOHT neTaneil ¢ HOMOIIBIO JJIEKTPOMEXAHUYECKOM
00paboOTKH.

Hean: ®opMupoBaHUE YMEHUW MO PEMOHTY ACTAIECH C MOMOIIBIO JJIEK-
TpOMEXaHUYECKOoil 00paboTKH

YMeHMUSI:
- ONpeNeNsaTh CIOCOObl PEMOHTa JETajeid C MOMOIIBI0 AIEKTPOMEXAHUYECKOM
00paboTKH;
- IPOBOAUTH BHIOOP PEMOHTA J€Tajel C MOMOLIBIO JIEKTPOMEXaHUYeCKO oOpa-
OOTKH;
- onpeNeNsATh 000PYI0BaHKE ISl PEMOHTA JIETAJIEH ¢ TOMOIIBIO 2JIEKTPOMEXaH -
4ecKoil 00paboTKH.

3HAHMA (AKTyanu3arms):

— TCXHOJIOTHH IIpomnecCa PCMOHTA ﬂeTaHeﬁ C IIOMOIIBIO BHCKTPOMexaHquCKOfI

00paboTKU.

Teopernueckuit MaTepuas

PeMoHT neTaneil a5ekTpoMexaHndeckoil 00paboTKoM. DTOT crnocoO sBis-
€TCsI PAa3HOBUAHOCTBIO BOCCTAHOBJIEHMS IETAJIEH JaBICHHUEM.

JleTanb yCTaHABIMBAIOT B LICHTPHI TOKAPHOT'O CTAHKA.

B cynnoprte TokapHOro CTaHKa 3aKpeIvIsioT MPY>KUHHYIO JAEp>KaBKy (pu-
CYHOK 19), B KOTOpOI KpensT TBEPAOCIUIaBHYIO MacTuny. K neranu u nepxas-

ke noaBoasaT Tok cuwio 300—800 A u HanpspkeHueM 1—5 B (ot cBapouHOTro
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TpaHcopmaTopa) MalIvH Ui KOHTakTHOM cBapku MTP-25, MI'TI-50 u ap.

B 30HE KOHTaKTa IUIACTHHBI C AETAIBIO BBIJIEISAETCS OOJIBIIOE KOJIUYECTBO
TEIJIa, U MMOBEPXHOCTHBIN CIION MeTalla AETAId HAarpeBaeTcs 10 TEMIEPATYPbI
800—900 °C. Ilpu 3TOM TBEpAOCIUIaBHAS IUIACTHHA 2 BIABJIMBACTCS BO Bpa-
HIAIOUIYIOCS I€Tallb M MPOUCXOAUT BbIAaBIMBaHWE MeTamuia. Ha moBepxHocTh
ee oOpasyeTrcss BUHTOBasl KaHaBKa, W JUAMETP YBEIUYMBAETCsA ¢ HadayibHOTrO d
1o nuametpa d.

[Tocne mpoxoja CriaXxuBaroIIEed TUIACTUHBI MOJTYYal0T OKOHYATEIbHBIH
nuameTtp d2.

Paboune nmactunbsl n3rotosigioT u3 cmiaBoB T15K6, BK6, BK3, T30K4,
T60K6. Yron npu BepmmHe BpiCaKuBaronien miactuiel paseH 60—80 °C pa-
nuycom 3akpyraenus 0,2—0,3 mwm.

CriaxxkuBarolasi 1jacTUHa JI0JDKHA UMETh PaJuyC 3aKpyIJIeHUs padodeid
rpanu 80—100 mM. [l moABOAA TOKA K JIETAIM HA MATPOHE YCTAHABIMBACTCSA
MEJTHOE KOJIBLIO U MEAHOTPAPUTOBBIEC IIETKH.

JIJist nuTaHus UICHOJIB3YIOT CBApOUYHBIN TpaHC(hOpMaTop, UMEIOUTUN TpU—
YEeThIpE BHUTKA HE3aBUCHMOM OTIOJHUTEIHLHOM OOMOTKHM TMPOBOJIOB CE€YEHUEM
120 MM2. DTUM e TPOBOJOM MPOBOAAT TOK K AETaIM U JepkaBke. Bennuuny
TOKa PETYJIHPYIOT PEOCTATOM.

Pexxum snexTpomexaHnnyeckoi 00pabOTKH MPUBEICH B TAOIHIIE /.

Tabnuua 7 — Pexxum a1eKTpoMexaHnyecKkoi 00padoTKu

Pencus padorn - Bucanes Craasusame

Momaua, umiod |—2 0,205
OkpywHaR CHOPOCTE, MIMIE 30 .
Craa npuEarTia uHcTpyMerTa, Ho

aaA kerepuosfipaGorannux aeraded T00—800 4

AR 3EKadekhuix feTaaed 0001200 300400
Crna tona, A )30 350400
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PI/IC}’HOK19— Cxema BOCCTAHOBJICHHUS ACTAIN JICKTPOMCXaHUICCKUM CIT0CO0OM

3aganue

PeMonT Bana 110 IIKKB GHGKTpOMeXaHquCKOﬁ O6pa6OTKOﬁ

Xox pabotsi:

1. U3yuuts aedekr Bana Ha pucyHke 20.

NIX AIM0n T FEL 30 P EITeTnd M) v
PP, LR BRI (X TH S AT A e
Lnocans

Pucynok 20 — ®parmMeHT aedekTa nocajouyHoro MecTa oI HIKUB

2. Onucarb PEeMOHT BaJia MO/ UIKUB 3JIEKTPOMEXaHUYeCKOH 00paboTKOiM.

3. YKka3arp JOIMYCKH IO TIOCAI0YHBIC MECTa.

4. YxazaTb MHCTPYMEHT (00OpYJ0BaHUE), TPUMEHSIEMbIN MTPHU PEMOHTE BaJia

MOJI IIKHUB AJIEKTPOMEXaHUYECKOU 00pabOTKOM.

KoHTpoJbHbIE BONIPOCHI
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1.Kakue cyiecTByrOT 1e(DEeKThl BajloB?

2. Kakne HCIIOJIB3YIOT MCTOABI pPCMOHTA BaJIOB?

INPAKTUYECKAS PABOTA Ne 16

Ha3zBanme padorsi: Pyunas syeKTpoayroBas U ra3oBasi CBapKa U HallJlaBKa
Heanb: @opMupoBaHHUE 3HAHUN MO PYYHOU 3JIEKTPOIYTOBOM M ra30BOM CBapKe U
HaIlUIaBKe.

YMEHHUSA:
- OINPEENATh CIIOCOOBI PYYHOM AIIEKTPOAYTOBOM U ra30BOM CBAPKU U HAILIABKU;
- IPOBOJIUTH BBIOOP PYYHOU AJIEKTPOAYTOBOM M ra30BOM CBApKHU U HATUIABKH;
- OIpEeAeNATh 00OpYAOBAaHHUE JJI PYYHOM 3JEKTPOJIYrOBOM M ra30BOM CBAapKU U
HAIIABKH.

3HAHMA (AKTyanu3arms):
— TEXHOJIOTHM Ipolecca PyYHOU BIEKTPOIYrOBOM U ra30BOM CBApKHU U HAIIaB-

KH.

Teopernueckuit MaTepuas

JI71d ra30BOM CBAapKU U HAIUJIABKU NPUMEHSIOT all€TUIICH, M10JIy4YaeMblid Ha MECTe
B CIICI[MAJIbHBIX F'€HEepaTopax WIM JOCTaBIsIEMbIN K MecTy paboThl B OanmnoHax. Ya-
1€ BCETO UCIOIb3YIOT NEPBbIN CI1OCOO0.
AILIETUJICH MOJIy4aloT B CHEUHANbHBIX alapaTax-reHepaTopax B pe3ysbTaTe pas-
JI0KEHUS KapOua KajabllUs PU IEMCTBUU HA HEro BOAbI KUCI0pOoa COnepKUTCS U
TPAHCIIOPTUPYETCS a OaJTOHaX, JJIsl CHYKCHHS JTABJIICHHS KUCIopoa 10 pabouero
ot 150 mo 3—4 kI'/cM2 mpUMEHSIOT PeNyKTOPbI, KOTOPbIE MPUCOCTUHSIOT HETO-
CPEACTBEHHO K BEHTHUJIIO KHUCIOPOAHOTO OajnioHa. s cMelleHus: Toprovero rasa
C KHUCJIOPOJIOM M 00pa30BaHHUS CBAPOYHOTO IUIAMEHU TPUMEHSIOT TOPEIKH WH-
KEKTOpPHOTo TUMa. ['openku cHaOXkarTcs KOMIUIEKTOM COIUI, 00eCcreYrBarOIINX
CBAPKY MeTajula pa3IM4YHON TOJIIIUHBI.

JI71st 3IeKTpOyrOBOM CBapKM M HAIUIABKU OCHOBHBIM OOOPYIOBAaHHEM SIBIISIOTCS
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CBapOYHBIC TPpaHCHOPMATOPHI, BEITIPSIMHUTENH U arperaTbl. CBapodYHbIE TpaHCHOP-
MaTOpbI MPEIHA3HAYEHBI JJIsl TUTAHUA DJIEKTPUUECKOW IyTU NPU BapKe IMepeMeH-
HbIM TOKOM. CBapOYHBIE arperarsl Cay>KaT JI1 MUTAHUS AIEKTPUUYECKON IyTH MO-
CTOSIHHBIM TOKOM WJIA MEPEMEHHBIM TOKOM IOBBIIMIEHHOW YacTOThI. Arperar co-
CTOUT W3 BJEKTPOJABUTATENS IEPEMEHHOTO TOKA OT CETH, M T€HEpaTOpa MOCTOS H-
HOTO WJIA MEPEMEHHOTO TOKA MOBBIIMIEHHOW 4acTOThl. [lepeMEeHHBI TOK MOBBI-
IIICHHON YaCTOTHI 00E€CTICYMBACT JIETKOE 3KMTAHUE TYyTH M MOAJACPKUBACT TOpe-
HUE JlaKe MPU HE3HAYUTEIbHOW ee MOIIHOCTH. JlJis MOBBINMIEHUSI CTAOMIBHOCTH
TOPEHUSI TyTU MPU CBAPKE MEPEMEHHBIM TOKOM MOKET OBITh UCIOJb30BaH OCIIUJI-
JSITOP, KOTOPBIN MpeAcTaBisieT co0O0M crnenuanbHbIid amnmapar JJjisi MUTaHus CBa-
pOYHOM AYTH TOKOM BBICOKOW YacTOThI IMOBBIIMIEHHOTO HAMNPSKEHUS U Majoi
MOIITHOCTH U TOACOEIUHIEMbIA MapalijieIbHO CO CBAPOYHBIM TPaHCHOPMATOPOM.
OcumuisITopsl IPUMEHSIIOT B TEX CIIy4dasiX, KOTJla CBapKa BEIETCS TOJIBIM JIIEK-
TponoM. [IpumeHsieMble B HACTOSIIIEE BPEMs MOKPBITUS JIEKTPOJOB 00ecreynBa-
I0T CTAa0WJIBHOE TOPEHUE NyTu 0€3 OCHMILISATOpA.

Bri6op oOopynoBaHusi 1jisi pydyHOW SJIEKTPOIYTOBOM CBAapKH 3aBUCUT OT BHUIIA
CBApOYHBIX PabOT, a TaKKe PKOHOMHUYECKUX TOKazaTejaeld McTouHuka Toka. ITo-
CTOSTHHBIM TOKOM OOBIYHO MPOU3BOJSAT CBAPKY TOHKOTO JIMICTOBOTO MaTepuaja u
CBApKy JeTaliel M3 IBETHBIX METAJJIOB YTOJBHBIM JJIEKTPOJOM. B ocTambHBIX
Clydasix TMPUMEHSIOT CBApKy MepeMEeHHbIM TOKOM. CieayeT UMETh B BHAY, UTO
o0opynoBaHue Il CBApKU MEPEMEHHBIM TOKOM 3HAYUTEIBHO JEHIEBIIE, YeM IS
CBApKU TOCTOSHHBIM TOKOM, UMEET MEHbIIIME radaputhl, Bec U OoJjiee MPOCTOE
YCTPOMCTBO, PacXo/l MNEKTPOIHEPTUHU HA | KT HANJIABJIEHHOIO MeTajla MpHu cBap-
K€ MEPEMEHHBIM TOKOM 3HAYHUTEIbHO MEHBIIIE, YEM IMPU CBAPKE MOCTOSIHHBIM TO-
KOM.

CBapka W HamulaBKa CTaJNbHBIX JAeTaneld. JleTanu HM3roTOBIAIOTCS U3 HU3KO-
YIJIEPOJUCTBIX, CPEHEYTICPOIUCTHIX U JETHPOBAHHBIX CTajie. BoJbIIMHCTBO
OTBETCTBEHHBIX JeTajiei, paOOTaolMX B YCJIOBHUSX 3HAYUTENIBHBIX HArpy3ok,
No/IBEpraeTcs TepMUYECKOr 00paboTKe.

HpI/I BOCCTAHOBJICHHNU CTAJIbHBIX zxeTaﬂeﬁ CBapKOﬁ Y HAILIaBKOM BBIIIOJIHSIOT
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CIIeIYIOIINE BUIBI PA0OT:
a) HaIJIaBKy U3HOIIEHHBIX MMOBEPXHOCTEMN, 3aBapKy TPELIUH U OTBEPCTHIA;
0) mpuBapKy OTJIOMAaHHBIX YacTeW W JOMOJHUTENbHBIX JAeTanel (BTYJOK, 3yOua-
THIX BEHIOB, IUIACTUH U JP.
3ananme
[IpoBecTu peMOHT KOpIyca peayKTOpa ra30BOM CBAPKOM
Xoa pab6oTsl
1. Onucath PEeMOHT KOpIlyca pellyKTopa ra3oBoil CBapKoii
2. OnmcaTh KOHTPOJIh KayecTBa IIIBa IMOCJIE PEMOHTA KOpITyca PeAyKTOpa ra30BOi
CBapKoun
3.YKka3zaTh UHCTPYMEHT, IPUMEHIEMbIN MPU PEMOHTE KOpITyca peayKTopa ra3oBoil

CBapKoOu

KoHTpoJbHBIE BONPOCHI
1.Kakue BcTpeuarorcs 1epeKThl Ipu pydHOU ra30BOM cBapke?
2. Kakue cymecTByIOT METO/IbI CBAPKH CEPOTO YyryHa?

3. Kakue anexTpoasl U I 4ero MPUMEHSFOTCS ?

INPAKTUYECKASA PABOTA Ne 17
Ha3zBanme padotni: CBapka B cpejie YIJIIEKUCIOro ra3a i aproHHO-IyroBasi CBapKa,
HaIulaBKa.
Hean: opMupoBaHUE YMEHUN IO CBAPKE B CPElE YIJIEKHUCIIOrTO ra3a U aproHHO-
JIyTOBOM CBapKe, HaIUIaBKe.

YMEHHUS:
60



- OTIpeNeNsITh CIIOCOOBI CBApPKHU B CpeJie YIVIEKUCIIOTO ra3a U aproOHHO-AYTOBOM CBap-
KW, HaIlJIAaBKU;
- IPOBOJIUTH BBHIOOP CBApPKH B Cpejie YIIIEKUCIIOro ra3a U aproOHHO-IYTOBOM CBapKH,
HaIlJIaBKH;
- ompenenaTh 000pyIOBaHWE JII CBAPKH B Cpele YIJIEKHCIIOro Ta3a W aproHHO-
JyTOBOM CBapKH, HATIJIABKH.

3HAHUSA (aKTyaau3alus):
- TEXHOJIOTMH TIpOIlecca CBApKU B Cpeje YIJIEKUCIIOrO ra3a W aproHHO-IYTOBOM

CBAapKu, HAIlJIaBKH.

Teopernyeckuit MmarepuaJl

Pucynok 20 — Cxema CBapKH U HaIUIaBKU
1 - GanIoH ¢ YIJIEKUCIBIM Ta30M; 2 - OCYIIUTENb; 3 - MOJI0TpeBaTeNb rasa; 4 - ra3o-
BBII pENYKTOP; 5 - pacxogoMep rasa; 6 - kjamnas; 7 - 3JI€KTPOMAarHur;
8 - anmapaTHBIN AUUK; 9 - MEXaHU3M M01a4u MPOBOJOKH; 10 - ropenka;

11 - BoccTanaBiMBaemMasi JaeTanb;l2 - HCTOYHUK TOKa
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PexxuMbl cBapKku M HalJIaBKU BO MHOTOM ONPENEISAIOT Ka4eCTBO JAETaJel, BOC-
CTAHOBJICHHBIX CBAPKOM WJIK HaIIaBkoi. K OCHOBHBIM mapameTpam CBapKH WU
HaruiaBku B CO2 OTHOCATCS: CHJIa CBAPOYHOrO TOKA, HANPSXKEHUE MUTAHUS Y-
TU, TAAMETP, BBUIET U CKOPOCTh IMOJAYU 3JIEKTPOJHOW MPOBOJIOKH, CKOPOCTH
CBApKH, pACXOJ YIJIIEKHCIIOTO ra3a.

AproHHo-nyroBas cBapka W HaruiaBka. CBOMCTBA HEKOTOPBIX METALUIOB U
CILUIABOB 3aMETHO YXYAIIAIOTCS MPH BO3IACUCTBUU HA HUX MPU BBICOKUX TEM-
IepaTrypax KUCIOpOJaa, a B OTAENbHBIX CIIydasx a3oTa W Bopopoaa. Jlns uck-
JIFOYEHUSI TaKOT0 BPEJHOrO BO3JACUCTBUS HNPUMEHSIOT CBAPKY B MHEPTHBIX Ia-
3aX. 3alIUTy PEaKIHOHHOTO CBAPOYHOTO IMPOCTPAHCTBA B ITUX CIydasxX OCY-
MIECTBISIOT MO0 CTpyed 3alllUTHOTO MHEPTHOTO ras3a, OTTECHSIONIETO BO3yX
U3 30HBI TOPEHUS AYTH, MO0 MPOBEJICHUEM CBAPKH B CHECIUAIBHBIX KaMepax ¢

CO3[JaHHEM B HUX aTMOC(ephl TpeOYyeMOro CocTana.

3aganue
OnucaTh NMpoIecc aproHHO- AYTOBOM CBApKU, HAIIJIABKY JCTalu

Xoa pabdoTbI

1.0nucath NOATOTOBKY M3/€NUs K CBapKe, HaIlJIaBKe.

2.0nucath MpoIecc aproHo-AyroBO CBapKHU.

3. OnucaTtp NpoLecc HarIaBKHy.

4. Yxa3aTb UHCTPYMEHT ISl aprOHO-IyTOBOM CBApKH, HAIJIABKHU.

5. Onucarb MEpONpPUATHS, KOTOPbIE HEOOXOIUMO COOJIIOIATh MPU APTOHO-AYTOBOM

CBapKe, HaIJIaBKe.
KouTpoJbHbIe BONPOCHI

1.Kakue BcTpevarorcs 1e(heKThl CBApKU?

2. Kakue criocoObl cBapKku 00J1a1at0T JIy4llle KayeCTBOM?
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IMPAKTUYECKAS PABOTA Ne 18

Ha3zBanue padoThl: DIeKTpoAyroBas HariaBka MoJ cjIoeM (Quiroca U B yJIbTpa3By-
KOBOM IIO0JI€.
Heab: ®opMupoBaHue 3HAHUH 0 IEKTPOIYTOBOM HaIJIaBKe MO cioeM ¢roca U B
yJIBTPa3ByKOBOM TIOJIC.

yMeHHUS:
- OTpEENTh METO/IbI ANEKTPOLYTOBOM HAIIABKU MO/ CJI0eM (IIIoca U B YIbTPa3By-
KOBOM T10JI€;
- MPOBOJIUTH BEIOOP (DITFOCOB IS DIEKTPOAYTOBON HATUIABKH;
- ONpPEeNIEeNATh 000PYIOBaHUE IS DJIEKTPOAYTOBOM HAIJIABKH.

3HAHUS (aKTyaau3amus):
- TEXHOJIOTHH MPOIECcca JIEKTPOYrOBON HAIUIABKU MO ciioeM ¢uiroca U B yIbTpa-
3BYKOBOM TIOJIE.

Teopernuecknii MaTepuaJ

9
2

Pucynox 21 - Cxema HarmiaBku moj ciioeM ¢uroca:

a — TIONIEPEUYHBINA pa3pe3; 0 — IMPOJOIBHBIN pa3pes;
1—BaHHa pacmIaBICHHOTO MeTallJla, 2— paciulaBiIeHHBIN (IIIOC;
3 - 2JIEKTPOIHAS TIPOBOJIOKA; 4 — HAIUIaBJICHHBIM CJIOW MeTallIa;

S — getanb; 6 — IIJIAKOBask KOPKa;

A — cMmelieHue C-)JICKTpOI[HOﬁ ITPOBOJIOKHA C 3€CHUTA
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Pucynok 22 — Cxema HaIrlaBO4YHOIr'0 CTaHKa

Kaperka 5 ycTaHoBieHa Ha cTaHMHE | HAIUIABOYHOTO CTaHKA U MPEACTABISIET
c000i TIHUTY, HA KOTOPOU 3aKPETIEHBI POJIMKHU: BEPXHUE — Ha HEMOJBUKHBIX OCSAX
U HWKHUE, UMEIOLIUE YCTPOUCTBO, MOKUMAIOIIEE UX K HAMPABISIOMUM CTAHUHBI.
Ha xopriyce xapeTku KpemnsTcsi MEXaHU3Mbl MO/beMa CBAPOYHOM T'OJIOBKH, a TaKkKe
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KOHIIEBBIE BBIKJIIOUATEIM MEXaHU3Ma MO beMa U MePEMEICHUs KapeTKH,
MexaHu3M mojaadu 6 CAyKUT JJIs MoJauyd DJICKTPOJHOW MPOBOJOKH Yepe3 MYH]-
MTYK 4 B 30Hy HalulaBKu. MeXxaHW3M 10JJauyd YCTAaHOBJICH HU KapeTKEe U COCTOUT M3
AIEKTPOJIBUTATEIISI U YEPBAYHOTO PEAYKTOPA, COCMHEHHBIX MEXIY COOOU M30Jd-
IMUOHHON My(dTONW M M30JUpYIOIIeH mpokiaaakoil. KpoMe Toro, MexaHu3M Iojayu
AIEKTPOJHON MPOBOJIOKUA COJEPKUT KoJiebaTeab MYyHAIITyKa U 00ECIeYUBAET OJ-
HOBPEMEHHYIO TTOJa4y M KoJieOaHHs JICKTpoaa. PerynmupoBanue CKOPOCTH MOauu
AJIEKTPOIHON MPOBOJOKK OCYIIECTBIISIETCA CTYNEHYATO MPU MOMOIIM CMEHHBIX IIIe-
CTEpEH.
MyHAIITYK 4 yCTAHOBJICH Ha MEXaHM3ME II0Jlaud, COJICPKHUT CIUpallb, SIB-
JAIOIIYIOCS ~ HaNpaBisAoled A AJIEKTPOJHONM  MPOBOJIOKH. Bpaia-
TeNb 2 peaHa3HAuCH IS BpalleHUs HAIJIaBJSIEMOM JeTalld, a TaKXKe JJIl CHHXPOH-
HOTO TIEPEMEIICHUS KApPETKU IMPU MOMOIIM XOJOBOIO BHHTA IMPHU OMNPEACTCHHBIX
BUJaX HariaBku. [IpuBOJ Bpamaresns OCYMIECTBISAECTCA Y€pe3 KIMHOPEMEHHYIO T1€-
penavyy v 4epBSYHBIA PEAYKTOP OT TUPUCTOPHOTO BJIEKTpoABUTATENs. Takou mpu-
BOJI oOecrieurBaeT IJIaBHYIO PETYJIMPOBKY YaCTOTHI BpaIlleHUS MIMUHIASIS YCTAaHO B-
ku B npeaenax 0,06 —6,58 mun-1.
3agHsas 0aOka 8 ¢ MOABMXKHON THKOJBIO IpEIHA3HA4YCHA JJIs IOJDKUMa JJITMHHO-
MEpHBIX HaIUIaBJIsieMbIX JeTanei. [Tukons uMeeT pydyHol mpuBoa U cHaOXKeHa Ten-
JIOBBIM KOMIIEHCATOpOM. ['a300TcoC 1 yCTaHOBIIEH HA KAPETKE U MPEIHA3HAYCH IS
yAaJeHHs a’dpo30Jiei, oOpasyromuxcs B mpolecce HariaBku. [1ynbt yrpaBiaeHus 3
C YCTAaHOBKOW BBIMIOJIHEH B BUJIE MAHEIU U COJEPKUT MIOMUMO YIPABIISIIOIINX KHO-
MOK aMIEPMETP U BOJBTMETP [JIsI KOHTPOJISI 32 CUJION TOKA U HANPS>)KEHUEM AYTH, a
TaKXe yKazaTesb Yucesl 000pOTOB MITTHHIEIS.

3amanue
OnucaTh MpoOLECC CBapKH JIByX KOJIOHH 3JIEKTPOJYTrOBOW HAIJIABKOW IMOJ CJIOEM

dmroca.

Xox padoThI:
1. OnucaTh TEXHOJOTHIO BBIMOJHEHUS SJEKTPOIYTOBOM HAIJIABKOW MOJ CIOEM

¢droca u B yIbTPa3ByKOBOM IOJIE.
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2. Hanncatb (bJ'IIOCBI, MMPUMCHACMBIC JJI HAIlIJIABKHW KOJIOHH.
3. Vkazartb Tpe60BaHI/IH TEXHHKH 0€30MacHOCTH IIPpHU BBIIIOJIHCHUU CBAPOYHBIX pa-

00T.

KoHTpoJibHBIE BONIPOCHI
1. Kakue CymecTBYIOT TNOJOXUTEIbHBIE W OTPHUIATEIBHBIE OCOOEHHOCTH JJICK-
TPOJYTOBOM HAIJIaBKHU MOJ ciioeM ¢roca?
2. Kakoe obopynoBaHue HPHUMEHSIETCS AJS 3JIEKTPOAYTOBOM HAIUIABKU MOJ CJIOEM

dmroca?

IMPAKTUYECKASI PABOTA Ne 19

HaszBanue padorbl: CBapka U HaruIaBKa MOPOLIKOBOM MPOBOJIOKOW U MPU MOMOIIU
BUOpPOAYTH.
Heab: @opMupOBaHHE YMEHUM MO CBAPKE M HAILUIABKE MOPOLIKOBOW MPOBOJOKOU U
IIPY ITOMOIIN BUOPOTYTH.

yMeHHS:
- OMPENENATh CIOCOObl CBApKU M HAIJIaBKU MOPOILKOBOM MPOBOJOKON U MPHU MOMO-
1 BUOPOAYTH;
- MPOBOJIUTH BHIOOP CBapKHU M HAIUIABKU MOPOILIKOBON MPOBOJIOKOW M MPHU MOMOIIH
BHOPOIYTH;
- OmpeAeNsITh 000pyJOBaHME ISl CBAPKU M HAIUIAaBKU MOPOIIKOBOW MPOBOJIOKOW U
MIpU TTIOMOIIM BUOPOAYTH.

3HaAHUSA (aKTyaau3aLus):
- TEXHOJIOTHSI MPOIEecca CBapKU W HAIUIaBKK MOPOIIKOBOM MPOBOJOKOW M MPHU TO-
MOIIY BUOPOIYTH.

Teopernuecknii MaTepuaJ

[TopomikoBas TpoOBOJIOKa — 3TO HENPEPBIBHBIA JIEKTPOM, COCTOSIIUN U3 METAIUIU-

YeCKOoll 00OJIOUKH H HaxXoJgAIerocsa B HEU IMOPOUIKOBOI0 CEpACHHHUKA (HOpOIHKa-
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HATOJTHUTEISA).

O060J1049KOM 1J1s1 OOJNBIIMHCTBA TPOBOJIOK, MPEIHA3HAYCHHBIX JIJIs1 CBAPKU U HAIllaB-
KM CTajell, CIJIaBOB M YyryHa CIYKUT XOJIOJHOKaTaHas jieHTa toimuuoin 0,2—0,8
MM M3 HU3KOYTJIEPOIUCTON CTAIH, UMEIOIIEH BBICOKYIO, HEOOXOIUMYIO ISl (HOPMU-
pOBaHUs U BOJIOYEHHS] IPOBOJOKH IUIACTUYHOCTh. [Ipy U3roTOBIEHHUHU MOPOIIKOBBIX
MPOBOJIOK JIJII CBapKH U HAIUIABKW I[BETHBIX METAJJIOB HCHOJIB3YIOT JICHTY U3 MeE-
TaJUIa COOTBETCTBYIOIIIErO0 COCTABA.

[TopoiikoBble TPOBOJIOKM MPUMEHSIIOT IJI CBApKU M HAIUIaBKU O€3 3alIUThl WIH C
JOTIOJTHUTEJILHOM 3alIUTOM CBApOYHOU BaHHBI ra3zoM uiu Qurocom. [IpoBonoku, He
TpeOyronMe TOMOTHUTEILHON 3alIUThI, Ha3bIBAIOT CAMO3AIIUTHBIMU, MPU ITOM Ta-
30Basg M LUIAKOBas 3alllMTa METajja OCYILIECTBISETCS 3a CUET JUCCOIMALNU U pac-
MJIABJICHUS COJIEPKAIIUXCA B HUX Ta3000pa3ylolnX U MIJIaKOOOPa3yoIux Matepu-
aJoB.

HenocpeacTBeHHO nepea HayajaoM CBAPOYHBIX WJIM HAIIABOYHBIX pabOT MOPOIIIKO-
BYIO MPOBOJIOKY HEOOXOJAMMO MPOKAIMBATh Ha PEXKMMaX, YKa3aHHBIX B HOPMATHB-
HOW WJIM TEXHOJOTMUYECKOU JOKYMEHTAIMH.

MHorue, 0cOOEHHO CBapOYHbIEC TTOPOIIKOBBIE TPOBOJIOKH, MOXKHO MCIIOJIb30BaTh KaK
pY MEXAaHU3HUPOBAHHOM, TaK W TMPU ABTOMATHU3UPOBAHHOM IPOLECCE, CBApKy H
HaIUIaBKy MPOBOJIOKaMHU OOJIBIIMHCTBA MApOK BBIMOJIHSAIOT C MCIOJb30BAaHUEM TIO-
CTOSIHHOTO TOKa 00paTHOM mosisipHOCTU. [IprMeHeHre MOPOIIKOBBIX MPOBOJIOK IO-
BBIIIAET MPOU3BOJUTEILHOCTh CBAPOYHBIX M HAIJIABOYHBIX PabOT MO CPaBHEHUIO C
py4HBIM npoueccoM B 1,5—4 pasa.

[TopomkoBbie MPOBOJIOKKM B 3aBUCMMOCTU OT OCHOBHOTO Ha3HAYEHUS] UMEIOT OTIH-
YaIOIIHUECs] CUCTEMBI KJIAaCCU(PUKAIIUH.

JIs1 cBapOYHBIX MOPOIIKOBBIX MPOBOJIOK HAMOOJIEe BaXKHbBI KJIaCC CBAPUBAEMOI'0 Me-
Tajia, cnocod MPUMEHSIEMOMN 3alllUThl, BO3SMOHOCTh MCIIOJIH30BAHUS JJIsI CBAPKH B
Pa3IUYHBIX MPOCTPAHCTBEHHBIX MOJIOKEHUIX, TapaHTUPYEMbIC IMOKa3aTeIn MEXaH U-
YECKUX CBOMCTB HAIJIaBJICHHOT'O MeTajija. HamnaBouHble MOPOIIKOBBIE MTPOBOJIOKH,
MPEXKE BCETO, KIACCUPUIIUPYIOT IO XUMUUECKOMY COCTaBY HAIJIaBICHHOTO METaJl-

Ja, HAa3HaYEHUIO HAIUIABKH.
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METAUTHYECKUM NOPOLLOK
€33UMTHOE® HANONHEHWE CTEPXHA
HaCanka an\
YAaneHus rasose

KPWUCTRNM3083HHBIN
wnak

pacnnasneHHoli
wnak

Xannu MeTanna, noxpeitele

KPUCTANM30BaHHbII PaCNNABNEeHHbIR METANN WEA TOHKHM CNIOEM LLNAKA,
METANN Wea opMUPYIOLWME CBAPONHYIO

Pucynoxk 23- CBapka caM0O3alIUTHON MOPOIIKOBOM MTPOBOJIOKOM

3amanue

OnucaTh CBapKy U HaIUIaBKY MOPOIIKOBON MPOBOJIOKOM U MPU MTOMOIIU BUOPOAYTH.

Xoa padoTbI
1. Onucath TEXHOJOTHIO BBINOJHEHUS CBAPKU W HAIUIABKU MOPOIIKOBON MPOBOJIO-
KOM.
2. Yka3aTb HHCTPYMEHT, IPUMEHSIEMBII MPU CBapKe W HAIUIABKE MOPOIIKOBOM MpO-

BOJIOKOM.

3. OnucaTh TEXHOJOTUIO BBIITOJTHCHHUS CBApPKHU W HAILJIaBKH IIPHU ITOMOIIHU BI/I6p0I[y-

TH.

4. Yka3zatb HHCTPYMEHT, IPUMEHSAEMbIN MIPU CBAPKE U HaIlJIaBKE BUOPOIYTOi.

KoHTpoJibHBIE BONIPOCHI

1. Kakue cymecTByOT NpEeUMYIIECTBAa U HEJOCTATKU CBapKH MOPOIIKOBOW MPOBO-

JIOKOI?

2. VI3 4ero cocTouT MOPOIIKOBAs MPOBOJIOKA?
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IMPAKTUYECKAS PABOTA Ne 20

Ha3BaHue padoThl: DIESKTPOIIAKOBAs HAIJIaBKa M 3JIEKTPOUCKPOBas 00paboTKa
Heab: ®opMupoBaHWe YMEHUN MO AJEKTPOILIAKOBOW HAIJIABKE M AJIEKTPOUCKPO-
BOM 00paboTKe

YMEHHUsI:
- ONPENENATh CTIOCOOBI AJIEKTPOILIAKOBOW HATUIABKH M JJICKTPOUCKPOBOM 00paboT-
KH;
- MPOBOAMTH JICKTPOILIAKOBYIO HAIJIABKY M SJIEKTPOUCKPOBYIO 00pabOTKY;
- OTIpPEeENATh 000PYIOBAHKE IS DJICKTPOIIIAKOBON HAIJIABKU U AJIEKTPOUCKPOBOI
00paboTKH.

3HAHUA (AKTyaau3amus):
- TEXHOJIOTUH TPOIIecca JISKTPOIIIAKOBON HATUIABKH U 3JIEKTPOUCKPOBOK 00paboT-
KH.

Teopernuecknii MaTepua

DIIEKTpOIIIaKoBasl HaIlJIaBKa - CIIOCO0 HAIlJIAaBKM OCHOBAaH Ha MCITOJb30BaHUHU
TETJIOBOW SHEPTUU, BBIACIAEMOU MPU MPOXOXKICHUU IJIEKTPUUECKOTO TOKA 4Yepe3
pacIuIaBJIeHHBIN (IIFOC OT 3JIEKTpPOJa K BOCCTaHABIMBAaeMOM aeTanu. Teruiora 3a-
JIepKuBaeT (PIIrOC B KHIAKOM IMEPErPETOM COCTOSHHUH, a TaKXKe PacIlIaBiseT dJIeK-

TPOJAHYIO TPOBOJIOKY Y TOBEPXHOCTH HAIJIABIIIEMOU JETalH.

30Ha HaIJIaBKU Ha MOBEPXHOCTH BOCCTAHABIMBAEMOM JETajlyd OTpaHUYEHA MOBEPX-
HOCTSIMA BOJIOOXJIQXKJAEMOT0 KPHUCTAUIM3aTOpa M TEXHOJOTMYECKOW IJIACTUHBI.
Pa3mepsl 3TOM 30HBI ONPEAEIAIOT CEYEHUEM HAIJIABIEHHOTO NOKPBITUS. Bo3mMoxHas
TOJIIMHA CJ0s HamuiaBku Oosiee 12 mm. KpucrtamiuzaTtop U3roTOBISAIOT U3 ME[H,
rpaduTa UM KEPAMUKHU

DIIEKTPOUCKPOBAsi HalIaBKa MO3BOJISIET BOCCTAHABIMBATh BPYUHYIO U B aBTO-
MaTH4YECKOM PEXUME U3HOIIEHHYI0 MoBepxHOCThH 10 0,2 MM. BoccTaHaBiuBaeMbie

MaTcpHabl KaK I-IC];)HI:II\/JI MCTaJIJI, 9YyT'YH, TaK U IBCTHBIC MCTAJIJIbI.

HOBerHOCTB MMOJYy4acTCsa MCIIKOIIOPUCTAas, 94TO IMO3BOJIACT AOIMOJIHUTCIIBHO 3aJICP-

>)KMBaTh MAacj0 Ha BOCCTAaHOBJICHHOU IMOBEPXHOCTH. 910 AAaCT JOINOJHUTCIIbHYIO
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CMa3Ky U OXJIAKJICHHE HATPYKEHHBIX BOCCTAHOBJICHHBIX TTOBEPXHOCTEH.
[TogbeM BOCCTaHABIMBAEMOr0 MaTepuayia HEOOJIBIIOW, HO 3TO MPOUCXOIUT IpHU
temnepaTtype He Boilie 80 rpagycoB no llenwscuro. Mznenus He aedopmupyrores,
T.K. HET HarpeBa. JTO MO3BOJISICT BOCCTAHABIMBATH M3MIEINSI C MUHUMAJIBHBIX, OT 3
MM, TOJIIIMH (BPYYHYIO), a TaK e JIOOBIX AUAMETPOB, OT 3 MM, TeJl BpauleHus (aB-
TOMAaTHYECKUNA PEXHUM). B 3aBUCHMOCTH OT UCIIOJIB3yEMBIX MaTepUAIOB TBEPAOCTh
noBepxHocTu noiyvaercs 10 55 HRC.
3ananme
Onurcarh 2JIEKTPOIUIAKOBYIO HAIJIAaBKY U AJICKTPOUCKPOBYIO 00PabOTKY JCTaH.
Xoa padoTsl
1. OnucaTh TEXHOJOTHIO AJIEKTPOIIAKOBON HATUIABKH.
2. Yka3aTh HHCTPYMEHT (000pyA0BaHUE) JJIsl SJEKTPOIIJIAKOBOM HAIJIABKH.
3. OnucaTh TEXHOJOTHIO DIEKTPOUCKPOBON 00pabOTKHU JeTamu.

4. YkazaTb HHCTPYMEHT (000pyI0BaHUE) MPHU AIEKTPOUCKPOBOI 00pabOTKE AETAIIH.

KoHTpoJbHbIE BONIPOCHI
1.Kakue CcyiiecTBYIOT NPEUMYIIECTBA U HEJOCTATKU JICKTPOIIJIAKOBOW HAIJIABKH ?

2. Kakue cymnecTByIOT IPEUMYIIECTBA U HEJOCTATKH DJIEKTPOUCKPOBOW 00paboTKu?

INPAKTHYECKASA PABOTA Ne 21

HazBanue padoTbi: DIEKTPOKOHTAKTHAS MPUBAPKA METAJUIMYECKOTO CIIOS.
Heas: ®opMupoBaHUEe YMEHUN MO 3JIEKTPOKOHTAKTHOW MPUBAPKE METAINIMYECKOTO
CJ1051.

YMEHMS:
- ONPENIEeNATHh CIIOCOOBI AIEKTPOKOHTAKTHON MPUBAPKHA METATUIMUECKOTO CIIOS;
- IPOBOJUTH BEIOOP MaTepuaia Jjisl SJIEKTPOKOHTAKTHON MPUBAPKU METAITMY €CKOTO
CJ10S;
- ONpENEeNATh 000PYIOBaHUE ISl DJIEKTPOKOHTAKTHON MPUBAPKH METATTUYECKOTO

CJI04.
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3HaAHUSA (aKTyaau3alus):
- TEXHOJIOTHH IpolLecca ANEKTPOKOHTAKTHON MPUBAPKU METAIUTUYECKOTO CIIOSI.
Teopernyeckuid MaTepuaJl

DNEeKTPOKOHTAaKTHAsl MPUBApPKa METAUIMYECKOrO CJIOS MMEET 3HA4YMTENIbHbIE Ipe-
MMYIIECTBA M0 CPABHEHUIO C TPAJUIIMOHHBIMU CIOCOOaMH HaIIaBKH (o1 (Iirocom,
B 3aIllUTHBIX Ta3ax, MOPOIIKOBBIMU MPOBOJOKaMHU). BaxkHeWInMU ee mpeumyiiie-
CTBAaMHM SIBISIETCSI OTCYTCTBME HarpeBa BOCCTAHABIMBAEMBbIX JIETAJICH, IMOBBIIICHHUE
MIPOM3BOJIUTENBHOCTH TIpoLiecca B 2 — 3 pa3a, CHUKEHHE pacxojla MeTajlla B CpaB-
HEHUH C JEKTPOAYTOBOW HAMJIABKOM B 3— 4 pasa, BO3MOXXHOCTb MCIIOJb30BaHUS
JUJIsl MPUBAPKU MaTepuaia B BUJIE JIEHThI, IPOBOJIOKH U MOPOLIKA, OJHOBPEMEHHAS C
MPUBApPKOU 3aKajka HAHECEHHOIo cJIosl MaTepuaia. [Ipy KOHTaKTHOU mpUBapKe OT-
CYTCTBYET BBITOPAHHUE JIETUPYIOLIKX JIEMEHTOB B HAILJIABJIEHHOM CJIO€, YIy4IlIaloT-
Csl CAHUTAPHO-TUTUEHUYECKHUE YCIOBUS TPyaa.

KoHTakTHass mpuBapka MO3BOJIIET MNPOBOJUTH PETYIUPYEMYIO NO TOJIIMHE
MpUBApKy MeTajummyeckoro ciost B npeaenax 0,1 — 1,5 MM, 4TO 3HAUUTENBHO
yYMEHbIIIACT MPUITYCKH HAa MEXaHWUYeCKyr 00paboTky, I[loaTomy BoccTraHoBieHHE
JETAJIe ONPENeIEHHOM HOMEHKIATYpbl JSJIEKTPOKOHTAKTHOW IPUBApKON Me-
TAJJIMYECKOrO CJIOSl SIBISETCS OJHUM W3 JY4YIINX BapUAHTOB MaJOOTXOJIHOM TeX-
HOJIOTHUH.

CyuiHocTh mpoliecca BOCCTAHOBJIEHHUS 3aKJIIOYAETCAd B MPHUBAPKE MOIIHBIMU HM-
MyJIbCaMU TOKA K U3HOIICHHON MOBEPXHOCTHU JETajlyd KOMIAKTHBIX (JIEHTA, MPOBO-
JI0OKa) MJIM MOPOILIKOBBIX MaTepuanos. [Ipoiecc ornuyaercss TeM, YTO B CBAPOUHOM
TOUKe, oOpasyroencst OT JeHCTBUS UMITYJIbCa TOKA, MPOUCXOJIUT COECAMHEHUE OC-
HOBHOTO (JI€Talib) U MpUCATOYHOTO MeTamuioB. CrioliHas IMpUBapKa MeTajlIude-
CKOT'O CJIOSl MMPOMCXOJUT B pe3yjbTaTe BO3JICUCTBUSI CBAPOUYHBIX UMITYJIbCOB, 00pa-
3YIOUIMX CBAapOYHBIE TOYKHU, KOTOPbIE MEPEKPBIBAIOT APYT JApyra BIOJIb U MEKIY
panamu. Ilpu >TOM MeTamn JIEHTHl pacIUIaBISIeTCd TOJBKO B TOHKOM IOBEpX-
HOCTHOM CJIOE€ B MECTE €€ KOHTaKTa C BOCCTaHABJIMBAEMOM J1E€TANBIO.

[Iporiecc KOHTAKTHOM MPUBAPKU JIEHTHI (PUCYHOK 24) OCYHIECTBISIETCS COBMECT-

HBIM ,He(i)OpMI/IpOBaHI/ICM HpHBapHBaCMOfI JEHTblI M IIOBEPXHOCTHOI'O CJIOA OC-
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HOBHOTO MeTajuia (JeTaib), HarpeThiX B 30HE nedopmanuu 10 MIacTUYECKOro CO-
crosgHus kopotkumu 0,02 — 0,16 ¢ umnynbcamu toka 4 — 30 KA. IlepekpriTue
CBApOYHBIX TOYEK MEXKJYy COOOM IOCTUTaeTCs BpalleHUueM JeTajei co CKOPOCThIO,

MPONOPILMOHAIBHON YaCTOTE UMITYJIbCOB TOKA, U MPOIOJIbHOM MO AaYel UJIUHIPU-
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PucyHor 24-Cxema SNEKTPOKOHTAKTHOR HpHtapKH
JEHTH Ha feTtans THna saa (a) # nNepexpuTHA

CBAPOYHBX TOUEK (6):

| — npepusareas ToKa; 2 — Tpancopmarop; 3 —
NATPOM ANR KPENAeHH AeTaaw; § — BOCCTIHABANBAC-
Mas  AeTadh, 5 — POAMKOBBC daexrpoaw: 6
NPHAAPHBAEMAR ACHTA

[Ipu BOCCTaHOBJIEHHHU PE3bOBI KOHTAKTHOW MPUBAPKON MPHUCATOUYHYIO MPOBOJIOKY
YKJIaJbIBAIOT BO BHAJUHBI Pe3bObl U 3KUMAIOT MPOBOJIOKY U JIeTallb MEXAY CBa-
pOUYHBIMHU ponukamu (pucyHok 25). [locie BkItOUeHUN NMUTaHUS, TOK, TPOXOS Ye-
pe3 MPOBOJIOKY U pe3b0y, HArpeBaeT UX B MECTE KOHTAKTa 0 CBApOUYHOU Temrepa-
Typsl. [locie npunoxenus yCuins K pOJIUKOBBIM JJIEKTPOJAaM HAarpeTas npucaaod-
Hasg MPOBOJIOKA 3aIOJHSAET BIAJUHY MEXIYy BUTKAMHU pe3bObl U CBAPUBAETCS C €€
OOKOBBIMHU MMOBEPXHOCTSIMU, 00pa3ys CIIONIHON HAIUIaBJICHHBIN cioit. [Ipu BeIOOpe
JMaMeTpa MPOBOJIOKH UCXOMAST U3 TOTO, YTOOBI MPHU HArpeBE U OCAJIKE MPOBOJIOKA

IMOJHOCTBIO 3allOJIHAJa BIIAJMHY MCKAY BUTKAMHU U IIPH 3TOM OCTABaJICA IMPHUITYCK
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Ha TOCJICIYIONMYI0O MEXaHHIECKYI0 00paboTKy. OOBIYHO OEpYyT MIPOBOJIOKY JTUAMET-

pPOM, paBHBIM IHIary pe3n0bl uian 6osbiie ero Ha 5 — 10 %.

Purcyrok2 JBOCCTENUBACHNE Pe3slin IXEKTPOKON-
TAKTHOA NPKBAPKOR 7POBOAOKK:
I — poansosui saexypols 2 — vpavcgopnarop, J —
BETKH peashing, 4 « UPHCIA0CHET NPOSAIOKS

3aganue
OnucaTh Mpolecc AIEKTPOKOHTAKTHON MPUBAPKH METATIIMYECKOrO CJIOSl ISl pe-

MOHTa PE3b0bI

Xox padoThI:
1. BIMOJHUTH CX€MYy YCTAHOBKHM MPUBAPKU METAJIMYECKOTO CJIOSI JJISI PEMOHTa
pe3b0bl
2. Yka3aThb JTallbl BBIMOJHEHUS BOCCTAHOBJIEHUS PE3bOBbI MPUBAPKONW MeTaJuIH4e-
CKOT'O CJIOS.
3. YkazaTh npeumyIiiecTBa U HEJIOCTATKU TMpoliecca IEKTPOKOHTAKTHON MPUBAPKU

MCTAJITIMYCCKOTI'O CJIOA IJId pEMOHTA pe3B6BI.

KoHTpoJibHBIE BONIPOCHI
1. B ueM CyIHOCTb 3JIEKTPOKOHTAKTHON MPUBAPKU METAIIIMYECKOTO CIOS ?
2. Ha xakue marepuainbl pacIpoCTpaHsAeTCs 3JIEKTPOKOHTaKTHas MpUBapKa MeTaj-

JIMYECKOTO CJI0A?
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IMPAKTUYECKAS PABOTA Ne 22
Ha3Banue padoTsl: HammaBka moBepXHOCTEH TPEHUS TBEPABIMU CIIJIaBaMHU
Heab: @opMupoBaHWe yMEHHH MO HaIlJIJaBKE IMMOBEPXHOCTEH TPEHUS TBEPABIMU
CIUTaBaMH.
YMEHHUsI:
- ONIPENIENATh CLIOCOOBI HATUTABKY TTOBEPXHOCTEH TPEHUS TBEPABIMH CIIJIaBAMM;
- MPOBOJINTH HAIJIABKY TOBEPXHOCTH TPEHUS TBEPABIMH CIIJIaBAMM;
- ompenensaTh 000pyAOBaHUE ISl HATUIABKUA TTOBEPXHOCTEH TPEHUS TBEPABIMHU CILIA-
BaMH.
3HAHUSA (AKTyaau3amus):
- TEXHOJIOTMH MPOIIECCa HATUIABKU TOBEPXHOCTEN TPEHUS TBEPABIMU CIIJIAaBAMM.

Teopernuecknii MaTepua

Cnenuanbhbie 351ekTpoasl Mapok O3H-250, O3H-300, O3H-350, O3H-400 u
¥-340 npumMeHSI0TCSA ISl MOJIYYEHHS] HAIUIABKU CPENHEW TBEPAOCTU AECTANCU W3
YTIEPOJUCTBIX U CPEIHENETUPOBAHHBIX CTaNeH (IM(PPOBbIE HHIEKCHI TOKA3bIBAIOT
CPEIHIOI0 TBEPJOCTh TPETHETO CJIO0S HAIJIAaBKHU 10 bpuHe o).
3agaHHas TBEPOCTh HAIJIABKU JIOCTUIAaeTCsl BBEJCHUEM B HAIUIaBJICHHBIA METaJll
yepe3 MOKPHITHE OJHOT0 WM HECKOJIBKUX JIerupyronux 3semMeHToB (Mn, Cr, Si u
Ip.). DTO cnocoOCTBYeT OOPa30BAHUIO 3AKAJOYHBIX CTPYKTYp M YHPOUYHEHHUIO
¢deppura. IlokpriTe HAHOCUTCS HAa OOBIYHYIO CBAPOUHYIO ITPOBOJIOKY. YTJIEpos B
TaKuX AMEKTPOJAX HE SIBJISETCS BEAYLIUMM JIETUPYIOLIUM 3JIEMEHTOM. B 3aBucuMo0-
CTH OT MapKH D3JIEKTpOJa COJIep’KaHHE YTJepoJia B HAIJIABIICHHOM MeTajule Ko-
neb6nercs B npenenax 0,12—0,3 %.

3axanue
OmnucaTp HaIJIaBKy LEK KAMHEIPOOUIIKUA TBEPABIMH CIJIaBaMHU

Xox padoTbl
1. A3yunTth HamnaBKy Ha pUCyHKe 26.
2. Onucath NOATOTOBKY JI€TAJIA K HAILJIABKE

3. Onucartb MpoHeCC HaIlJIaBKH IICK KaMHe,Z[p06I/IJIKI/I TBEPABIMHU CIIJIaBaMH
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Pucynoxk 26 - HamnaBka mex KaMHEIPOOUIOK

KouTpoJbHbIe BONPOCHI
1. Kakue cymecTBylOT NpeUMyIIECTBA U HEIOCTATKH HAIJIaBKU TBEPJbIMHU CIIJIaBa-
Mu?

2. Kakune meTaimibl IpUMEHSIOTCS ISl HarTaBKU ?
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IHPAKTHYECKASA PABOTA Ne 23
Ha3zBanme padorsi: ['a3onaMeHHOE HAIBUIEHUE U Ta30MI0POIIKOBas HAIlJIaBKa.
Heab: @opmupoBaHUEe YMEHHUH 1O ra3oIJIAMEHHOMY HaIlbUICHUIO U Ta30MOPOII-
KOBOW HarjaBKe.
YMEHUS!
- OTIPEEIATh CIIOCOOBI TA30IUIAMEHHOTO HAMBIICHHUS W Ta30MOPOITKOBOM HaIlJIaB-
KU;
- IPOBOJUTH T'a30ILNIAMEHHOE HANbUICHUE U Ia30MIOPOIIKOBYIO HAILIABKY;
- ONpEeAeNATh 000PYJOBaHUE /JISI Ta30IUIAMEHHOTO HANbUICHUSI M Ta30IMOPOIIKO-
BOM HAIJIaBKH.
3HAHUSA (AKTyaau3amus):
- TEXHOJIOTMM TMpoIecca Ta30IIaMEHHOTO HaMbUIEHUSI W Ta30MOPOIIKOBOM
HaIIaBKHU.
Teopernuecknii MaTepua
CyIHOCTh MPOLIECCOB Ta30IIJIAMEHHOTO HAMBUICHUS U HAIJIAaBKH 3aKJIFOYAETCS B
pACIBUICHUH METAJUIMYECKOTO IMOPOIIKA B INIAMEHU I'OPKOYHUX ra30B B CMECH C KHUC-
JOPOJOM M HAHECEHUH €r0 HA MPEIBAPUTEIBHO MOATOTOBICHHYIO TOBEPXHOCTH JI€-

TaJld WIIK U3Aenus (PUCYHOK 27)

Pucynok 27 — I'a3omiaMeHHO€E HaNbLUICHUE
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B kayecTBe roproyero raza npuMeHsIOT OaJUIOHHBIM UM T€HEPATOPHBIN alleTU-
JICH, a TaK)Ke MPOIaH U BOJOPOI.
Hcnonp30oBaHue B KaueCTBE HANBUISIEMbIX MAaT€pUAJIOB MOPOIIKOB JAE€T BO3MOX-
HOCTh M3MEHSATH B IIUPOKOM JIHaNa3oHe (PU3MKO-MEXaHWYECKHE CBOWCTBA IO-
KPBITUH, MOJy4aTh HE TOJbKO M3HOCOCTOMKHE, TBEP/bIC U IUIOTHBIE MOKPBITHS,
HO U TIOPHUCThIE, YTO OOECNEYMBAECT HAJIEKHOE CMa3bIBaHHE IOBEPXHOCTEU
CKOJIB)KEHHUSI, YBEJIMYUBAET CPOK CIYXKObl comnpspkeHuil. B 3aBucumMoctu o1
Ha3HAUYCHUS U MaTepualia JeTalau, YCIOBUM ee KCIUTyaTallul, KOHTAaKTOB COMpsI-
raeMbIX TMOBEPXHOCTEH W JPYrux (HaKTOpOB MPOIECC BOCCTAHOBJIEHUS BEIYT
pPa3IMYHBIMU METOJAaMM: Ta30IUIAMEHHBIM HAalbUJICHHEM O€3 MOCIeAYIOEeTce
OIUUIABJICHUSA U C OCIEAYIOIINM OIUIaBIEHUEM, Fa30IOPOIIKOBOM HAIIABKOM.
[MazonnaMeHHOe HaMBUICHHUE MOPOIIKa 0€3 MOCIENYIOMIETr0 OIIaBICHUS UCTIOJIb-
3YIOT IIPU BOCCTAHOBJICHHUH JIeTajel, HE MOJIBEPralouXcsl B MPOIeCcCe IKCILTya-
Talliy yJapHbIM, 3HAKOIIEPEMEHHBIM HAarpy3Kam, KaBUTAIMU, HArPEBY IO TEM-
nepatyp Bbimie 350 °C. DKOHOMUYECKH BBITOJJHO BOCCTAaHABIMWBATH MOBEPXHO-
CTH JeTajieil ¢ U3HOCOM JI0 2 MM Ha CTOPOHY M3 TEPMUUYECKH 0OpabOTaHHBIX U
HEeoOpaOOTaHHBIX CTajeh

3ananue
[IpoBecTr peMOHT KOJIEHYATOr0 BaJia ra30lJlaMEHHbIM HaIbIJIEHHEM

Xox pabdoTbI
1.0OnucaTh TEXHOJIOTHIO PEMOHTA KOJICHYATOTO Bajia ra30IIaMEeHHBIM HAMbUICH UEM.
2. Yka3arh UHCTpYMEHT (000pyI0BaHUE), HEOOXOIUMOE JJIsl PEMOHTA KOJIEHYAT Or0

BaJia ra30I1IJIaMCHHBIM HAIIbIJICHHUCM.

KoHTpoJibHBIEC BONIPOCHI
1.Kakue npenmyIiiecTBa 1 HEJOCTATKH ra30IJIaMEHHOTO HAIbUICHUS ?
2. Kakue meponpusiTus o TeXHUKe 0€30MacHOCTH HE0OX0aMMO cOOJII0aTh IIPpH Ta-

30IUIaMEHHOM HaIlbUICHUH?
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IMPAKTUYECKAS PABOTA Ne 25

Hassanue padorbl: TeXHOJIOrHYECKUI TPOLIECC OCAKIAEHUS METAIIOB.

Heab: @opMupoBaHue YMEHUN 1O OCAXICHUIO (OKCUIALIMU) METaJIOB.
YMEHHUS:

- OIIPEAEIIATh CIIOCOOBI INEKTPOIUTUYECKOTO OCAXKICHUS METAIIOB;

- MPOBOAMUTH BHIOOP METO/1a ANEKTPOIUTHUECKOTO OCAKICHUS METAIIIOB;

- OMIpEAeNATh 000PYAO0BaHUE JIS STEKTPOJIUTHUECKOTO OCAKICHU I METaJIOB.
3HAHUA (AKTyaau3amus):

- TEXHOJIOTMH MPOLIECCA ANEKTPOIUTUYECKOTO OCAKICHUS METAIIIOB.

Teopernueckuii Marepuan

Mcwmm TOKa
+ Rl —

_— Avon
T (MerannuvecHan Karoa
nNIcTHKa) (soccranasnnsaeman neran) ~§T

3naxTponnt

Pucynok 28 - ITlpuHuunuanbpHas cxema mpolecca 3JIEKTPOIUTUUYECKOrO HapalinBa-

HH:.
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Pucynok 29 - Cxema 31€KTpOXUMUYECKOTO OCAXICHUS METaJa:
1—sanHa; 2 — AnopanHas mtanra; 3 — Kpiok (moaBecka) i 3aBeIIMBAaHUS aHOMA;
4 — xaToJIHas MITaHTa; 5 —KpPIOK MOJABECKa ISl 3aBEIIUBaHUs qeTanu (katonaa); 6

— WOHBI MeTaju1a (KaTHOHBI); 7 — MOKpbITHE; 8 — AHOM; 9 — aeTans (kaTtoxm).
[Ipyu OpOXOKJI€HUU MOCTOSIHHOTO TOKA Y€pe3 JIEKTPOJIUT Ha aHOAE 3 MPOUCXO-
JUT pacTBOpEHUE MeTasuia (Iepexo ero B AJIEKTPOJIUT) U BbIJIENIEHUE KUCIOpOoa, a
Ha Katojie 9 (nerasib) — OTJIOKEHUE METaJjljla U BhIJICJICHHUE BOJOPOIA.
TeXHONOTUYECKUN MPOLECC BOCCTAHOBJICHUS JIETAIEU SIIEKTPOJIUTUYECKUM OCa-
KJICHUEM METAJJIOB TEeXHOIOTHMYECKUN MPOLIECC BOCCTAHOBIICHUS IETANIEN 3JIEKTP O-
JATUYECKUM OCAXKJICHUEM METAJJIOB COCTOUT U3 TPEX TPYIIN ONEpalhil: HOATOTOBKH
neTanei; HAaHeCeHHs TOKPBITHS; 00paOOTKHU JeTalel mocie HapaluBaHusl.
TexXHONMOTMYECKH I MPOLIECC BHITIOJHSAETCS B CIECAYIOIIEH MOCIEN0BATEIbHOCTH
1. Ouucrka gertaneil OT 3arpsA3HEHUNW W Maclia MPOU3ZBOAUTCS Ha pPa30OpPOYHO-
MOEYHOM yYacTKE IO MPUHSATON TEXHOJIOTHU OYMCTKHU MAITUH U 000pYA0BaHUS.
2. Mexanuueckasi 00paboTka aeTajgeid mIpoBOIUTCS C b0 yAAJICHUS CIIeI0OB U3HO-
ca ¥ MPUJIaHUS TOKPHIBAEMOM MTOBEPXHOCTH MPABUIBHONU T€OMETPUUECKON (POPMBI U
mepoxoBaTocTy noBepxHocTu Ra 1,25...1,0 MxMm.
3. IIpombiBKa JieTaneil OpraHu4ecKuM pacTBOPUTENIEM MPOU3BOAUTCA JJIsl yIAICHUS
MacJISHOM IJIEHKH, a TaK)Ke C IeJIbI0 0oJiee TIIAaTeILHON OYMCTKHU JeTajiei, ocoO0e H-
HO Pa3IMYHBIX YIIyOJIEHUM, OT 3arpsi3HEHU.

4, I/I3OJ'I$H_II/I$I HCIIOKPBIBACMBIX HOBerHOCTCﬁ C LCJIbIO 3alllUTBI OT OCaXACHHSA HaA
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HUX MeETajla MO3BOJSET COXPAHUTh T€OMETPUUECKHE pa3MEPhl MOBEPXHOCTEM,
MPEIOTBPALIAET MMOTEPH NEKTPOIHEPTUU U METAILIA.

N30541110 BBIMOJHSIOT C MOMOIIBIO MOCTOSHHBIX H30JATOPOB (KOpPOOKHU, TPYOKH,
maiObl U T.J.) WK PA3TMYHBIMUA U30JSIMOHHBIMA MaTepUaiaMu: TOHKOW pEe3UHOM,
JIMCTOBBIM LEIUTYJIOUAOM, U30JISIIUOHHON JIEHTOM, MIIEHOYHBIMH MOJIMMEPHBIMHU Ma-
TepuasaMu, [IEPE3NHOM, IIACTU30JIEM U JIp.

5. 3aBemMBaHue J€TajJeld B BaHHY C DJIEKTPOJIUTOM OCYILIECTBIISIETCS UX MOHTAKOM
Ha crelualbHble MPUCIOCOONIeHUsT — MoABeCKU. KOHCTpYKIMSA MOABECKU TOJKHA
CO3/1aBaTh HAJCKHBIA AJIEKTPUUYECKUM KOHTAKT C TOKPHIBAEMBIMHU H3ACIUSMHU U
IITAHTOM BaHHBI. JleTany Ha MOABECKAaxX JOJKHBI PacloyiaraThbCs BEPTUKAIBHO WIIH
HAKJIOHHO, 4TOOBI BOJOPOJ YAQJISJICA C MOKphIBaeMbIX moBepxHocTeil. [lonsecku
M3TOTaBIMBAIOT U3 CTajd, 4 KOHTAKTHBIC KPIOYKU U3 MEIAU W JaTyHU. Mertaiunde-
CKME TIOBEPXHOCTH MOJBECOK, KPOME MECT KOHTAKTOB C JIETAISIMH, HU30JIUPYIOT
AIEKTPOU3OIAIMOHHBIM KUCIOTOCTOMKUM MAaTEPUAIOM.

6. O6e3KMpUBAHKE BBIMOJHSIOT C I[EJbI0 YAJICHUS C TIOBEPXHOCTEN JAeTanen Kupo-
BBIX 3arpsI3HEHUI. DTOT MPOLIECC OCHOBAH HA TOM, YTO JKMBOTHBIE U PACTUTEIbHBIC
YKUPBI TIOJ] BO3JICUCTBUEM TOpsiYei IIEJI0UM pa3pylIialoTcs U 00pa3yroT MbLUIO (OMBbI-
JISIFIOTCST), KOTOPOE JIETKO CMBIBAETCs ropsiueit Bogoit. O0e3KupUBaHUE B M1 OYHBIX
pacTBOpax MOXHO MPOBOJAUTH XUMUYECKUM U JIEKTPOXUMUUYECKUM METOJIaMH.

7. TmatenpHas mpoMbiBKa aeTajne ropsiueit Bogoi (70...800C).

8. IIpombiBKa x0101HOM BOJIOW. Eciin BoJa paBHOMEPHO pacTEKaeTcsi 1 CMayuBaeT
BCIO MIOBEPXHOCTh J€TAJIM, @ HE PACTEKAETCS KaIUISIMU, TO Ka4€CTBO 00€3KUPUBAHUS
xoportiee. [Tocne o6e3xupuBanms U MPOMBIBKH BOJOW HEJb3sl MPUKACATHCS pyKaMu
K OBEPXHOCTH JECTaJIH.

9. AHomHOE TpaBJieHUE J€Tajed BBIMOJHSIOT C IEJbI0 yAaJeHUsI C MOBEPXHOCTEH
OKCHUIHBIX IUICHOK U BBISIBICHUSI KPUCTAILUIMUECKOU CTPYKTYyphl MeTauia. be3 mpo-
BEJICHUSI ATOM OTepalvi WIH MPU HEePABUIHLHOM €€ BBITIOJTHEHUH HEJb3sl MOJYYUTh
MPOYHOT'O CIEIJICHUS MOKPBITUS C JeTaiblo. COCTaB AJEKTPOIUTA U PEXKUM 00pa-
OOTKH 3aBUCST OT BUia TOKPBITUSA (CM. HUXKE).

10. ITpoMbIBKa XOJIOJHOM BOOM.
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11. IIpombiBka ropsueit Bogoi (60...700C).
12. Hanecenune mokpwITUs (KeJe3HEHUE, XpOMUpOBaHue, U T.1.). CocTaB 3JIEKTpO-
JIUTA U PEXKUM DJICKTPOJINU3a 3aBUCAT OT BUJIA IOKPHITHUS.
13. IIpombiBKa ropsaueit Bogoi (60...700C).
14. Helitpanuzanus neraneid Jjis IpeAoTBpalieHus Koppo3uu B 10-TH MpoLieHTHOM
pactBope TpuHatpuiidochara npu temmneparype 70...800C B Teuenue 3...5 MuH.
15. [IpombiBka ropsueii Boaoi (70...800C).
16. leMOHTaXX AeTajaeH ¢ MOABECOK M CHATHEC U3O0JISIIHH.
17. KonTponp kauecTBa NOKpHITUNA. OIIEHUBAETCS MMYTEM: - BHEIIHETO OCMOTpAa IO-
BEPXHOCTH; - ONPEACICHUS TBEPAOCTU MOKPBITHUS; - 3aMepa IHaMETpPOB JeTayei, -
ONpENETCHNS MPOYHOCTH CIEIUICHUSI TOKPBITUS C AeTalibto. [Ipyu BHEIIHEM oCcMOTpe
oOpalaroT BHUMaHUE Ha OJIECK, IIBET, INIOTHOCTh MOKPBITHS, TJIaAKOCTh TOBEPXHO-
CTH, OTCJIOCHUS U XapaKTep HAPOCTOB Ha OCTPBHIX KPOMKax. XOpOIlee MOKPHITUE
JIOJDKHO OBITh TJIaJKUM, 0€3 3HAaYUTENbHOTO KOJWYecTBa OYrOpKOB M HAPOCTOB, HE
JOJKHO UMETh Pa3phIBOB, IIEIYIICHUS, B3IYTUS U IPYTUX Ae(HEKTOB.
18. Mexanudeckass o06paboTka 40 HEOOXOJUMOI0 pa3Mepa U IIEPOXOBATOCTU IO-
BEPXHOCTH.

3aganue

Pa3paboTrarh TEXHOJOTUYECKUM MPOIECC OKCUIAIUU JICTaIH.

Xoa padoThI:
1. OnucaTh TEXHOJIOTHUIO OKCUJIAIIMY METaIa.
2. OxapaKkTepu30BaTh MOJOXKUTEIbHBIC U OTPUIIATEIbHBIE 0COOCHHOCTH BOCCTAHO B-
JICHUS JIeTaJIeH DJIEKTPOJUTHIECKUMU CITOCOOaMHU.
3. OxapakTepu3oBaTh 00IIe€ COJeP)KaHNE PEKUMOB IEKTPOJIUTHIECKOTO HapaIiu-
BaHMUS.
4. IlpuBecTH CTPYKTYPHYIO CXEMY TEXHOJIOTUUYECKOT0 Mpolecca 3JIEKTPOJIUTUYECK O-
ro HapalMBaHUs MeTalia.
KouTpoJbHbIe BONPOCHI
1. Kakasi CyImmHOCTb 3JIEKTPOIUTUUECKOTO HapallluBaHus MeTasa’?
2. JlaTh CpaBHUTEIBbHYIO XapaKTEPUCTUKY OCHOBHBIM CITOCOOAM AJIEKTPOJIUTUUECKO-
ro HapalMBaHUs METaJlIa: )KEJIe3HEHHUI0, XPOMHUPOBAHUIO, HUKEJIMPOBAHHUIO.
3. Kakue 0coOEHHOCTH AIEKTPOTMTUYECKOTO HapalMBaHUsS METAUIOB Ha HECTaH-
JTApTHBIX peKUMax?
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IHPAKTUYECKASA PABOTA Ne 26

Ha3Banme padotTbi: XpoMUpOBaHUE U JKEIIC3HEHUE JIeTaleh
Heanb: ®opMupoBaHue YMEHUHN IO XPOMUPOBAHUIO U KEJIIE3HECHUIO JCTAJICH.

YMeEHUs:
- ONPEAEATh METObI BOCCTAHOBIICHUS JI€TAJEH raJlbBAHUYECKUM ITOKPBITUEM;
- IPOBOJUTH BHIOOP rAJIbBAHUYECKOTO MOKPHITHUS;
- onpeAensaTh 000py0BaHUE JIJI TaJIbBAHUYECKOTO MOKPHITUS JIeTaNCH;

3HAHUA (AKTyaau3amus):
- TEXHOJIOTHH TIpollecca XPOMUPOBAHUS U JKEJIC3HEHUSI AETaC.

Teopernyeckuit Mmarepuall

N3 Bcex rajapbBaHUYECKHUX MPOIECCOB, Hauboyiee MIMPOKOE MPUMEHEHHE IMOY-
YUJI0 XPOMHUPOBAHUE, KOTOPOE MPUMEHSIETCS JJIsi KOMIIEHCALIMM U3HOCa JAeTajeH, a
TaKK€ B KA4e€CTBE AHTHUKOPPO3HMOHHOIO M JAEKOPAaTUBHOro MokpeiTusA. Illupokoe
NPUMEHEHUE XPOMUPOBaHUs 00bACHsAETCS BbIcOKOM TBepaocThio (Hiy = 4... 12I'T1a)
ANEKTPOJUTHYECKOTO XpOMa U €ro OO0JbIION M3HOCOCTOMKOCThIO, KOTOpas B 2... 3
pa3a MpEeBBINIAET HM3HOCOCTOMKOCTH 3aKajleHHOW cTanu 45. DJIEKTPOJTUTUYECKUN
XpOM HMEET BBICOKYIO KHCIOTOCTOMKOCTh M TEIUIOCTOMKOCTh, @ TaKKe MPOYHO
CIEIUISCTCS TTOYTH C JIIOOBIMU METaJIJIaMH.
Hapsiny ¢ 7OCTOMHCTBaMU MPOLIECC XPOMUPOBAHUS UMEET U HEJOCTATKH, K YHCITY
KOTOPBIX CJIEAYET OTHECTH: CPABHUTEIBHO HU3KYIO TPOU3BOIUTEIHLHOCTH MIpoIlecca
(7e 6omee 0,03MM/4) M3-3a MaNbIX 3HAYCHUHU JJICKTPOXHMHUYECKOTO IKBHBAJICHTA
(0,324 1/A-4) u Beixoaa metamia mo Toky (12 ... 15%); HEeBO3MOXXHOCTbh BOCCTa-
HOBJICHHUSI JIeTaJIel ¢ OOJIBIIUM M3HOCOM, TaK KaK XPOMOBBIE MOKPBITHS TOJITUHON
ooiee 0,3 ... 0,4 MM UMEIOT MOHWKEHHBIE MEXaHUYECKUE CBOMCTBA, OTHOCUTEIHHO
BBICOKYIO CTOUMOCTH IpoIlecca XpoMUpoBaHus. B kauecTBe 2J1eKTposIUTa NMPU Xpo-
MHUPOBAHUM MPUMEHSIETCS BOJHBIN pacTBOp xpoMoBoro anruapuaa (CrO3) u cep-
HOU KUCJIOTHI. KOoHIIEHTpaIusi XpOMOBOTO aHTHJIPUIa MOXKET U3MEHSTHCS B DJICK-

tponute B mpeaenax 150.. .400 kr/m3. KoHueHTpanusi CEpHOM KHUCIOTHI JIOJKHA

cooTBeTcTBOBaTh OTHOIIEHHUIO NeSO4: CIO3=1:100 [1:(80...125)].
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B npoiiecce XxpoMUpoBaHUs Ha KaTO/I€ MPOUCXOASIT BOCCTAHOBICHUE IIECTUBAJICH T-
Horo xpoma (CrO3) no tpexBasieHTHOTO (Cn03), OTI0KEHUE METATUTMYECKOTO XPO-
Ma ¥ BblJeJeHUEe Bojopoaa. Ha aHoae mpu 3TOM MpOTEKalOT OKUCIUTENbHBIE TIPO-
I[ECChI: OKUCIICHUE TPEXBAJICHTHOTO XpOMa JI0 IIECTUBAJICHTHOTO U BBIICJICHUE KHC-
Jopoa.

CocTaB 3JEKTpOJIUTA MPU SKCIUTyaTallMd BaHHBI XPOMUPOBAHUS HEMPEPHIBHO U3M €-
HAETCA 3a CUET pacxojia XPOMOBOTO aHTHApPHAA HA OTJIOXKEHHUE METAIIIUYECKOTO
XpoMa, OATOMY €ro He0OXOJIUMO MEPUOJAUYECKH KOHTPOIUPOBATH U KOPPEKTUPO-
BAaTh.

XPpOMOBBIE MTOKPBITUSI CHUKAIOT YCTAIOCTHYIO MTPOYHOCTH AeTaner Ha 20...30%.
JKenezHneHrnem Ha3bIBAETCA MPOLECC MOJIYUYECHU S TBEPABIX H3HOCOCTOMKHUX JKEIE3HBIX
MOKPBITUH U3 TOPSIYUX XJIOPUCTHIX IIIEKTPOITUTOB.

B kadecTBe 3JIEKTPOIUTA NP KEIE3HEHUH MPUMEHSIOT BOJIHBIN PACTBOP XJIOPUCTO-
ro xkenesza (PeC12-4H20), conepxaniuii HeOOIbIIOE KOJTUYECTBO COJSTHON KUCIOTHI
(HC1), u HekoTopble APYrue€ KOMIOHEHTHI, KOTOPbIC BBOJATCS JJisi MOBBIIICHUS
MPOYHOCTHU CUEIUICHUS MOKPBITHUS C AeTalbio (xaopuctelid Mmapraneny MnC12-4H20)
WM JUIS YJTYYIICHHS] H3HOCOCTOMKOCTH (XopucThiii Hukenb NiCl-4H20).
KoHueHTpanus XJI0pucToro xkeje3a B AJIEKTPOIUTE MOKET U3MEHSITHCS B Mpeenax
200 .. . 700 xr/m3. DIEKTPOJIUTHI C HU3KON KOHIEHTpAIMEeW XJIOPUCTOTO Keje3a
(200... 220 xr/m) obOecnieyrBalOT MOJY4YEHUE MOKPHITUN HEOOJBIION TOMIIUHBI (10
0,3...0,4 MM), HO C BBICOKOW TBEPAOCTHIO. M3 3JIEKTPOJUTOB BHICOKOW KOHIICHTp a-
nuu (650...700 xr/m3PeC12-4H20) moryT OBITh MOJTYyYEHBl MOKPHITUS TOJIIMHON
0,8... MM u Oosiee, 0THAKO C MEHBIIIEH TBEPAOCTHIO.

ConepxaHue COJITHON KHCIOTHI B 3JICKTPOJHUTE JOJDKHO OBITH B mpexaenax 1,2...3
kr/mM3. Tlpu Gonee HU3KOM €€ COJIep’)KaHUU CHMXKAETCsl BBIXOJI METaJlJIa TI0 TOKY, U B
AIEKTPOJIUTE 00pa3yeTcs THUAPOOKUCH Kejle3a, KOTOopas, IMmomaaass B TOKPBITHE,
yXyAIIaeT ero kauectBo. [[oBbIIEeHHE KUCIOTHOCTH IJEKTPOJIMTA HE YXYAIIAeT Ka-
YeCTBa MOKPBITHS, HO CHUXKAET BBIXOJ MeTajljia o TOKY.

Hanbonee panvioHaNbHBIM SBISETCS DICKTPOIUT CPEIHEW KOHIICHTPAIlUH, COJEP-

xamui  (400+200)  kr/m3 PeC12-4H20, (2+0,2) xr/m3 HC1 — u(10+2)
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kr/m3 MnCbhb*4H20.

[Tpomiecc HaHECEHMS MOKPBITUS TIPH KEJIC3HCHUH MPOU3BOIUTCS B CTAIbHBIX BaH-
HaX, BHYTPCHHSS TIOBEPXHOCTh KOTOPBHIX (yTepOBaHAa KHUCIOTOCTOWKHM MaTepHa-
JIOM.

Y4uThIBasi MOBBIIEHHYIO arpeCCUBHOCTH XJIOPHUCTBIX JJIEKTPOJMTOB, B KadyeCTBE
GbyTEepOBKH I BAaHH MPUMEHSIIOT TpaUTOBBIC TUIUTKH, MMPOMUTAHHBIE CMOJIOH, X O-
porras TEIIONPOBOAHOCTh MaTepHalia KOTOPHIX IO3BOJISIET MPOU3BOAUTH HArpeB
AJIEKTPOJIUTA B TAKMX BaHHAX Y€pe3 BOJSHYIO PyOaliKy.

BanHbI 17151 KeNe3HeHUs U3roTaBIMBAIOT Takke U3 (paonura. ITOT Marepuan obiia-
JTa€T BBICOKOM KHUCIOTOCTOMKOCTHIO, HO UMEET IUIOXYIO TEIJIONPOBOAHOCTH, MOATO-
My HarpeB JJICKTPOJIUTA 10 TpeOyemoil Temmeparypbl B 3TOM Clydae MpPOU3BOJISAT

Harpe€BaTcisiMH, IOMCIONCHHBIMUA B 3JICKTPOJINT.

Pucynok 30 - DnekTposin3Has siueika A1 )KeJIE3HEHUsI OTBEPCTUM B HUKHEN T OJI0B-
K€ [IaTYHOB:
1- BepxHsis muKTa; 2 - yIVIOTHUTENbHBIE MPOKIIAJKHU; 3 - aHO; 4 - HYDKHSS TUTUTA; S
- IIATYHBI.
3aganue
Pa3paboTaTh TEXHOJIOTHYECKUM MPOLIECC XPOMHUPOBAHUS Baja U KEJIE3HEHUS BTYJI-

KH.

Xoa padoTbI:
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1. OnucaTe TEXHOJOTHIO POLECCa XPOMUPOBAHHUS Bajla JuaMeTpoM SOMM.
2. Yka3aTb HHCTpYMEHT (000py0BaHuE) 1JIsl XpPOMUPOBAHMS Baja.
2.0nucarh TEXHOJIOTHIO JKEJIE3HEHUS BTYJIKH.

3. Yka3aTh HHCTpYMEHT (000PYIOBAHUE) JJIS JKEJIC3HEHUS BTYJIKH.

KoHTpoJibHBIE BONIPOCHI
1. Yto npencTaBiseT 3JIEKTPOIUTHUECKOE HapallliBaHUe MeTaia?
2. Kakue cymecTBYIOT MOJIOKHUTENbHBIE U OTpHUIATeIbHbIE OCOOEHHOCTH BOCCTa-

HOBJICHHUA HeTaﬂeﬁ QJICKTPOIUTHUICCKUMU crmocobam?

INPAKTUYECKASA PABOTA Ne 27

HazBanme padorTni: BoccTaHOBIEHHE U 3alIMTa JIETANIEH METOJOM IraJIbBAHUYECKHUX
MOKPBITUI U METAIN3aLHH.
Hean: ®opMUpPOBAHME YMEHUW MO BOCCTAHOBJICHUIO W 3AIIUTE ACTAICH METOI0M
rajJbBaHUYECKHUX MOKPBITUN U METAIN3AIUH.

YMEHMS:
- OIPENENATh METOAbl BOCCTAHOBJIEHUS JI€TAJIEN rajJlbBAHUYECKUM NOKPBITUEM, ME-
TaJlIU3alMen;
- BEIOMpATh TaIbBAHUYECKOE TTOKPHITUE;
- ONpeNeNATh 000PYyIOBaHUE JIS TAIBBAHUYECKOTO TMOKPBITHS JICTaNCH ;

3HAHUS (aKTyaau3anus):
- TEXHOJIOTHH MPOIIECCa TaJIbBAHUYECKOTO MOKPBITUS IETAJICH.
Teopernyeckuit MmarepuaJl

['anbBaHMYECKOE MOKPBITUEC — METAUIMYECKAs IJICHKA TOJIMHOM OT HOJeH
MKM J0 AECATBIX J0JI€ MM, HAHOCHMAas Ha MOBEPXHOCTh METAJUIMYECKUX U HE Me-
TAUIMYECKAX U3JAEIUNA ITyTEM BJIEKTPOJIUTUY ECKOTO OCAXKICHHS METAJLIIOB.
MeTajIonoKphITUS — TOHKUE METAUIMYECKHE WA OPTaHUYECKHE MOBEPXHOCTHBIE

IMOKPBLITUA MCTAJINIMYCCKHUX H3I[CJIHI>1, IMO3BOJIOIHNC YIIYUYIIUTDh HX BHCIITHU M BHNI,
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3aIATUTh OT KOPPO3HH, MOBBICUTH M3HOCOCTOMKOCTH, YIYUIIUTh JIJICKTPUUECKUN
KOHTAKT, O0JICTYHTh MaKy, U3MEHUTh OTPa)kaTeIbHbIC WU MOTJIOIIATEIIBHBIC CBO M-
CTBa B MH(pAKpPaCHOM M BHJIMMOM JIMAIa30Hax CICKTPa, a TAKXKE HApaCTUTh pa3Me-
PBI U3ICTTHS.

3ananue

3anoaHUTh Ta0IUILY.

Xoa pabdoTbI:
1. OnucaTh TEXHOJIOTHIO MIPOIIECCa TAIbBAHUYECKOTO TOKPHITUS U METaTU3allUH.
2. YkazaTb HHCTPYMEHT (000py0BaHKE) IS TaIbBAHMYECKOTO TTOKPBITHS M METaJI-
JIM3aIUH.
3. YKazaTp U oXapaKTepU30BaTh METAJIIbI, UCTIOIb3YEMbIE JIJIs TaJbBaHUYECKHUX I10-
KPBITHI U METaJUTM3aIliK B TaOauIe 7.

Tabnuua 7 — MeTanisl A1 TalbBaHUUECKOTO MOKPBITUS U METAJIU3AIUU

Ne | HazBanue Ciioii MOKpHITHS g yero npumeHsercs
n\n | MeTajia
Kanuii

[uHk

Xpom

Cepebpo

30J10TO

Hukenp

Jlatyns

bponsa

Ol O Nl o O & W N| =

Iratnaa

=
o

IHanmaguit

KouTpoJbHbIE BONIPOCHI
1. B uem 3akitoyaeTcs TaibBAHUUECKOE MOKPBITHE IETAIH?
2. OxapaKTepu30BaTh MOJOKUTEIbHbIE U OTPUIIATEIbHbIE 0COOCHHOCTH BOCCTAHO B-

JICHUA I[eTaHeﬁ TaJIbBAHWUYCCKHUM IMOKPBITUCM.

86



IHPAKTUYECKASA PABOTA Ne 28

Ha3zBanue padorbl: BoccTaHoBeHUE U yIPOUHEHUE U3HOIICHHBIX JIeTallel dJIeK-
TPOJUTUYECKUM CITIOCOOOM.
Heab: @opMupoBaHue yMEHHIH MO BOCCTAHOBJIICHUIO U YIPOYHEHUIO M3HOIICHHBIX
JeTanen AIEKTPOTUTUYECKUM CIIOCOO0OM.

YMEHUS:
- OMpENeNaTh CIOCOOBI BOCCTAHOBJIICHUS W YNPOYHCHHS W3HONIICHHBIX JETaJICH
ANEKTPOITUTHYECKUM CIIOCOOOM;
- IPOBOJUTH BHIOOP BOCCTAHOBJICHUSI U YIPOYHEHHS M3HOIICHHBIX JETajel dJIeK-
TPOJIUTUYECKUM CITIOCOOOM;
- ompeeNsaTh 000pyA0BaHUE Il BOCCTAHOBJICHUSI U YIPOUHEHUS W3HOIICHHBIX JIe-
TaJiel JIEKTPOIUTHYECKUM CTIOCOOOM.

3HAHUS (aKTyaau3amus):
- TEXHOJIOTUM TMPOIIECCa BOCCTAHOBJICHUS W YNPOUYHEHUSI HU3HOILICHHBIX JeTayieit
AIEKTPOJIUTUYECKUM CITIOCOOOM.

3aganue
OnucaTh BOCCTAaHOBJICHHUE BaJla PEAYKTOPa XPOMUPOBAHUEM

Xoa padoTsl

1.BemmonauTk pucyHok 30, ykazaB 0003HauYEHHUS.

L~/

S e
3“;:: i—“—.' >z

Pucynoxk 30 - CxemMa 3JIEKTpOJIUTHYECKOTO XPOMUPOBAHUS JA€TaJeh

2. Onucath TEXHOJOTUIO XPOMUPOBAHHUS.

3. Yka3aTh HHCTpYMEHT (000pYyI0BaHUE) AJII XPOMUPOBAHHUS.

87



KoHTpoJibHBIE BONIPOCHI
1.YTo Takoe xpoMupoBaHue?
2. Kakue cymecTBYIOT METOBI JICKTPOJIUTHIECKOTO BOCCTAHOBJICHUH ?

3. UTto Takoe HMHKOBaHue"?

INPAKTUYECKASA PABOTA Ne 29

Ha3zBanme padorTbi: BoccTaHOBIEHHE U 3alATa JETAJIEH C UCIIOJIb30BAHUEM CHUHTE-
TUYECKUX KJIEEB U MIOJIUMEPOB.
Heas: ®opmupoBaHHEe YMEHUN MO BOCCTAHOBJICHUIO W 3AIIUTE JCTAJEH C HCIIOJb-
30BaHUEM CUHTETUUYECKUX KJIEEB U MOJUMEPOB.

YMEHMS !
- OMPEAETATh METOAbl BOCCTAHOBJICHUS AETAIECH C MUCIOJIb30BAHUEM CHHTETUYECKUX
KJIEEB U MOJIMMEPOB.
- BBIOMpPATh CHHTETUYECKUE KIJICH U TTOJUMEPHI.
- OTIpeAeIISITE 000PYIOBaHHE JIJIsi BOCCTAHOBJIECHUS JIeTajel ¢ UCTOJIb30BAHUEM CHH-
TETUYECKUX KIJIEEB U MOJIUMEPOB

3HAHUA (aKTyaau3aius):
- TEXHOJIOTUM NPOLIECCA BOCCTAHOBJIEHUS JETAJIEN C MCIIOJb30BAHUEM CHUHTETHUYE-
CKHUX KJIEEB U MOJIUMEPOB.

Teopernueckuit MmarepuaJ

[TonmmMepHbIE MaTepualbl UCIOJB3YIOTCS KAK B BHUJE CKIECUBAIOIIMX BEIIECTB,
TaK ¥ JIJISI HAHECEHMS PA3JIMYHBIX MOKPBHITUM HA W3HOILICHHBIE IOBEPXHOCTH JETANICH
C LEJIbK0 BOCCTAHOBJICHUSI PA3MEPOB, AHTUKOPPO3MOHHOM 3aIUTHI, T€PMETU3ALUU
CBapHBIX, 3aKJICTIOYHBIX U APYTUX COCIMHECHUW. bosblliee nmpuMEeHEHUE MOJIUMEPbI
HaXOJAT NPU U3TOTOBJIECHUHN HOBBIX JETAJICH.

Bce MMOJIMMCPbI, MPUMCHSACMBIC IIPU PECMOHTC MAIIMH W BOCCTAHOBJICHUU I[eTaHeﬁ,

88



JIeNIAT HA TEPMOPEAKTUBHbBIC (PEAKTOIIACThI) U TEPMOIITIACTUYHBIE (TEPMOILIACTHI).
PeakToniacTel pyu HarpeBaHUU pa3MATr4yaloTCs, U B 3TOM BUJE UX MOXKHO (OpMO-
Bath. [locie 3arBepaeBaHusl OHM HE MOTYT OBbITh BO3BpAIEHBI B MJIACTUYECKOE CO-
crosiHnue. [Ipumepsl peakTonIacToB — COCTaBbl HA OCHOBE AMOKCUAHBIX cMOJ D1 -
20, O-22 u np.

TepmonnacTel pU NOBTOPHOM HArpeBe CHOBA CTAHOBATCA IJIACTUYHBIMH U MOTYT
MCII0JIB30BaThCsl MHOTOKpaTHO. [IpuMepsl TepmoriacToB KanpoH Mapok A u b, mo-
JIMaMUJHbBIE CMOJIbL, IOJUITUIIEH U JIP.

HauOonpiee pacnpocTpaHEeHUE NMPU PEMOHTE, BOCCTAHOBIEHWHM M HM3TOTOBJICHUU
JieTajei MoayYrIIn CIEAYIOIINE ITOJMMEPHBIE MATEPUAIIBI U CUHTETUYECKHUE KIIEH:

- KampoHoBas cModia, moiuamMuabsl 610 u 68 (pEeMOHT BaMKOB, BTYJIOK, BKJIAJbIIIECH
NOAIIMITHUKOB, U3TOTOBJIEHUE IIKUBOB, IECTEPEH U T. 1.);

- ¢penunion C-2 (peMOHT IIeeK BajiOB, KYJIAaYKOBBIX BaJOB, BKJIQJBIIICH MOAIIUITHU-
KOB, HAHECEHNWE TOHKOCIJIOMHBIX MOKPBITHI); MoJu(opManbaeru (pEMOHT U U3TO-
TOBJICHHUE Ji€Tajiel); TEKCTOJUT (M3rOTOBJIECHUE MPOKIIAI0K, IIECTEPEH, pEMOHT Hall-
PaBJISIIOIINX );

- amoKcHuaAHbIe cMoJbl DJI-5, D11-6, D11-8, D11-10, D11-14, D1-16, D-20, D]1-22
(PEMOHT TpEeIIMH U NMPOOOUH B KOPIIYCHBIX JI€TajsX, BOCCTAHOBJICHHE MOCAT0YHBIX
MECT NOJ MOJIIMIIHUKHA, PEMOHT pe3b0OBBIX COEAMHEHUN AeTaneil U COOPOUYHBIX
€JUHMUIL);

- cunterndeckue kiaen bO-52T, BC-IOT (nmpukienBanue GpUKIIMOHHBIX HAKIAI0K
BEJIOMbIX AUCKOB); b®-2, bd-4 (ckiienBaHHe METAUIOB M MOJHUMEPHBIX Marepua-
noB); 88H (ckieuBanue pe3uH u pe3uHbl ¢ metaiiaMmu); BK-1 (kneecBapHsble, kiee-
3aKJICTIOYHBIE U KIIeepe3bOOBbIEC COSTUHEHUS ).

3azenka TpeuyH, IpoOOHH U CKIIEUBAHUE JIETAJICH.

Cpenu MHOTOYHMCIICHHBIX MOJMMEPOB HauOOJbIlIEEe pACIPOCTPAHEHHUE IS 3a/e-
KM TpeIlrH, TPOOOUH M CKJICMBAHUS AETajel MOJIYyYUSId COCTaBbl HA OCHOBE DIMOK-
cuaubix cmona DJ1-5, D/1-6, 3/1-16, D/1-20 u xneu bC-10T, b®-52T, bd-2, b®d-4 u
b®d-6.
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3aganue

[Ipou3BecTr pEMOHT TPEILIMHBI KOPITyca PEayKTOpa.

Xoa padoThI:
1. BEIOJIHUTE NOATOTOBKY TPEIIUHBI K PEMOHTY.
2. BeiOpaTh MaTepual, UCIOJIb3yEMbIN 111 PEMOHTA TPEIIHHBI.
3. OnucaTte TEXHOJOTHIO BOCCTAHOBIICHUS KOPIlyca peIyKTOpa P IIOMOIIU CUHTE-
TUYECKUX KIIEEB WU MTOJTUMEPOB.
4. Vka3arb TpeOOBaHUS TEXHUKU OE€30MACHOCTH NpU PabOTe C CHUHTETUYECKUMU
KJIESIMU U [TOJIUMEPAMH.
5. Onucarb UCHBITaHUS HA T€Yb KOPIYC PEAYKTOpa MOCJIE€ BOCCTAHOBIICHUS CHHTE-

THYCCKUMH KIICAMHU U ITIOJTUMCPAMU.

KoHTpoJibHBbIE BONIPOCHI
1. Kakue kjaeu mpuMEHSIOTCS IPU PEMOHTE JeTaei?
2. Kakas cyiiecTByeT TEXHOJOTHs PEMOHTa TPyOONpOBOJOB MOJUMEPHBIMH Mate-

puanamu?

INPAKTHUYECKASI PABOTA Ne 30

HazBanue padornl: ['a3onaMeHHOE HAIBUIEHNE CUHTETUYECKUX MATEPHU AJIOB.
Heab: @opMUpOBAHUE YMEHHM MO Ta3oNJaMEHHOMY HAMbUICHUI) CHUHTETHUYECKHX
MaTEpUAIOB.

YMEHUS:
- ONIPENIENATh METO/AbI TA30IIJIAMEHHOTO HAMBUICHUS.
- IPOBOJUTH BHIOOP ra30IJIAMEHHOTO HANIBUICHUS.
- ONIpEeNeNATh 000PYyAOBaHUE VISl TA30TIAMEHHOT'O HATTBICHUS

3HAHUA (aKTyaau3aius):

- TCXHOJIOTHUHU ITPOoNHECCa TIa30IlNIaMCHHOI'O HAIIBIJICHUS.
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Teopernueckuit MaTepuaJl

["azonnaMeHHoe HalbUIEHUE - Haubosee JOCTYMHBIN U3 METOJ0B ra3oTepMuye-
CKOT'O HANbUIEHUS.
MeTtannmuyeckuil 1100 MONMMEPHBIN MOPOUIKOBBIN, TPOBOJOYHBINA JTUOO HIHYPOBOU
MaTepuall MoJaeTcs B IJIaMs aleTUJICH-KUCIOPOJAHOU MO0 MPONaH-KUCIOPOTHON
TOPEJIKHU, PACIUIaBIsE€TCS U MEPEHOCHUTCS CKAThIM BO31YXOM Ha MOBEPXHOCTbH H37e-
7S, TA€, OCThIBas, GOPMHUPYET MOKPHITHE.
PacnibuieHHBIE METANIMUECKUE YACTHUIIb, JETALME CO CKOopocThio 120 M/c, monana-
I0T Ha MOJATOTOBJIEHHYIO MIOBEPXHOCTH JA€TANN U (POPMUPYIOT MOKPBITHE.
Cxkopoctb razoBoro noroka 150...160 m/c.
[Topoiiok mogarT, Kak MpaBUiIo, BAOJIL OCU (akesia B €ro BHYTPEHHIOI YacTh MO/
JEeWCTBUEM TPAHCHOPTUPYIOLIETO I'a3a Uik COOCTBEHHOTO Beca.
[IpoBOJIOKH U HIHYPHI TOJAIOT B BOCCTAHOBUTEJBHYIO YaCTh ILJIAMEHH.
JI1s1 BOCCTaHOBIIEHUS JeTalleld MPUMEHSIOT 3 BUJa Ira30IJIaMEHHOTO HalbUIeHUs: 0e3
OIUIABJIEHUSA, C MOCIEAYIOIIMM OIUIABJICHUEM, C OJHOBPEMEHHBIM OILJIABIICHUEM (B
JUTEpPAType HA3BIBAIOT ra30MOPOIIKOBOM HAIJIABKOM).
1-i BUA HanbUIEHUS - 0€3 OIUIABJICHUS - CIIY>KHUT JIJIsI BOCCTAHOBJICHUS JIeTajel, He
UCIIBITBIBAIOIINX JAedopmaruu, Ttemmepatypy > 350 °C u 3HaKonepeMeHHBIC
Harpy3KH.
[TokpwiTust 0€3 OIJIaBJeHUsS] HAHOCAT MPU BOCCTAHOBJICHUU HAPYXKHBIX U BHYTPEH-
HUX UUJIAHAPUYECKUX MMOBEPXHOCTEHW MOJBUAKHBIX U HEMOJABUKHBIX COCIUHEHUU
MIPY HEBBICOKUX TPEOOBAHUSAX K MPOYHOCTH COCITMHEHUSI C OCHOBHBIM MaTEPHUAJIOM.
[Tocnenyroniee OIUIABICHHUE BBIMOJHSIIOT TA30KUCIOPOJIHBIM IJIAMEHEM, B UHIYK-
TOpE WU IPYTUM UCTOYHHKOM TeIJja JJIsl MOKPBITUM Tonmuuon 0,5... 1,3 mM.
HanecenHoe MOKpBITHE OIUJIABISIIOT MPU BOCCTAHOBICHUW HAPYKHBIX U BHYTPEH-
HUX UUWJIAHAPUYECKUX MOBEPXHOCTEH MOJBUAKHBIX U HEMOJABUKHBIX COETUHEHUUN
MIpY TOBBIIICHHBIX TPEOOBAHUSIX K MU3HOCOCTOMKOCTH M MPOYHOCTU COCTUHEHUS C
OCHOBHBIM MaTe€pUAaJIOM.
OTOT BUJ OIUIABJICHHUS MOKPBITHM, MOJYYEHHBIX Ta30MJIaAMEHHBIM HaIbIJICHUEM,

MPUMEHSIOT PEJIKO.
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["a3omiaMeHHOE HambIJICHUE C OJHOBPEMEHHBIM OIUIABICHHEM MOKPBITHUS HCIOJb-
3yIOT JUJIl BOCCTAHOBJICHUs J€Tajledl U3 CTalu M 4YyryHa IPU HU3HOCE Ha CTOPOHY
1.3... 1,8 Mm.
MeTon MpOCT B OCBOCHUH M MPUMEHEHUH, MOXKET MPUMEHATHCS KaK B PYYHOM, TaK U
B aBTOMAaTU3HPOBAHHOM pexume.
C moMoIIbI0 Ta30TIIAMEHHOTO HAMBUICHUSI HAHOCST H3HOCOCTOMKUE U KOPPO3HOHHO -
CTOMKHE TMOKPBITUS U3 JKEJIE3HBIX, HUKEIIEBBIX, MEIHBIX, AIFOMUHUEBBIX, [IMHKOBBIX
CIUIaBOB, 0a0OMTOBBIE MOKPHITUS MOAIIUIIHUKOB CKOJIbXEHUS, 3JIEKTPOIPOBOIHbBIE
MOKPBITHSI, SJIEKTPOU3OISIIMOHHBIEC TOKPHITHUS (pPUIICAH), I€KOPATUBHBIC TTOKPHITHS.
Ilupoko mpuMeHsieTcs MAJii BOCCTAaHOBJICHHS T'€OMETPUM JETalled HacOCHO-
KOMIIPECCOPHOI'O0 O0OpYAOBaHMS, KPBIIMIEK U BajOB AJIEKTPOJIBUrareici, HeCcTaH-
JApTHOTO 00OPY/IOBAHUS.
[ToxpeITHS, TOTYyYEHHBIE TA30IUIAMEHHBIM HAIBIJICHUEM, OTINYAIOTCS TOPUCTOCTHIO
B 2-10 %, MmoryT 00pabaThiBaThCs pe3aHUeM JIMOO NUTU(OBAHUEM.
[ToxpeiTHsI, TIONyYeHHBIE Ta30IUIAMEHHBIM HAaMbUICHHEM IIHYPOBBIX MaTEpHUasoB,
IPEACTABISIOT aJbTEPHATUBY MJIA3MEHHBIM MOKPBITUSIM.
[ToxpeiTHsI, TIOJNIy4eHHBIE Ta30MJIAMEHHBIM HAMBIJICHWEM IIEeK BallOB LIHYPOBBIMU
MaTepHualaMH, OKa3bIBalOT BBICOKHE HKCILTyaTallMOHHbIE KayecTBa, OJJHAKO BBICO-
Kasi CTOUMOCTh IHYpPOB (35...45 pomn. CIIA /Kr) caepKuBaeT UX HIMPOKOE MpHUMe-
HEHWE B PEMOHTHOM MPOU3BOJICTBE.
CTOUMOCTh LIHYPOBBIX MaTE€pUajOB, HEOOXOIUMBIX, HAIPUMED, AJiI BOCCTAHOBJI €-
HUS YyTYHHOTO KOJIEHYATOr0 BaJsia, MPEBHIIIAET CTOMMOCTh OTIIMBKU TOH €T aju.
3aganue

HpOI/IBBeCTI/I PEMOHT KOJICHYATOI'O BaJia Ia30IIJIaMCHHBIM HAIIbIJICHUCM.

Xox padoThI:
1. Onucare NOATOTOBKY K PEMOHTY KOJIEHUATOTO Bajia ra30IJaMEHHBIM HANbUICHU-
EM.
2. BpiOpaTh CUHTETHUECKUI MaTepuai, UCIOIb3YEMbIH MPU ra30MIAMEHHOM Harl bl-
JICHUMU.

3. OnmcaTh TEXHOJIOTHUIO Ta30IJIaMEHHOI'O HaIbIJICHHS KOJICHYATOI'O Bajla IIpHu I10-
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MO CUHTCTHUYCCKOI'O MaTcpuajia.
4. Yka3aThb Tpe60BaHI/IH TEXHHKHU 0€30I1aCHOCTH ITIpHU Tra30IlNIaMCHHOM HAIIbIJICHHUH.

5. Onucatp Kak OCYHICCTBIIACTCA JOBOJKA KOJICHYATOT'O BaJia ITOCJIC PCMOHTA.

KoHTpoJbHbIE BONIPOCHI
1. Kakue cymecTBYIOT BUIbI Ta30TUIAMEHHOTO HATBLICHUS ?

2. Kakue ncnonp3yroTcst MaTepuaibl TpH ra30MIaMeHHOM HaIbIICHUN ?

INPAKTHYECKASA PABOTA Ne 31

Ha3Banme pa6orni: BoccTanoBneHue geraneit pe3bOOBbIX COSTUHEHUN.
Hean: ®opMupoBaHue YMEHHI IO BOCCTAHOBIICHUIO JieTajiel pe3b00BBIX COCIUHE-
HUU.

YMeHUs:
- ONpPENIEeNATh CIOCOOBI BOCCTAHOBJICHUS JIETANIECH pe3b00BBIX COSTUHEHUI;
- IPOBOJUTH BOCCTAHOBIICHUE JIeTalel pe3b00BBIX COCIMHEHMUI;
- ompeAeNsaTh 000py/IOBaHUE JiI BOCCTAHOBJIEHUS JeTajel pe3bOOBBIX COEIUHE-
HUM.

3HAHMA (aKTyanu3amus):
- TEXHOJIOTHH TIPOIIECCa BOCCTAHOBIICHHUS AeTaneil pe3b0OBBIX COSTUHECHHUIA.

Teopernuecknii MaTepuaJ
PeMoOHT mocTaHOBKOM A0MOJHUTENbHOUN netanu (pucyHok 31). M3HomeHnHoe

pe3p00BOE OTBEPCTHE PACCBEPJIMBAIOT U HAPE3AIOT B HEM HEMOJIHYIO Pe3b0y (AByMs
NEepPBBIMU METUMKAMM) MO 3apaHee U3rOTOBICHHYIO MpoOKy. CrenuanbHbIM KITIO-
YOM 3aBEpPTHIBAIOT MPOOKY /10 TIOJIHOTO €€ 3aX0J/ia B OTBEPCTHE, OTPE3AOT MEPEXO0 JI-
HYIO 4acTh MPOOKHU M 3aYMIIAIOT €€ 3aMO0JIUII0 C MUIOCKOCTBIO JeTalu. 3aBEPHYTYIO
npoOKy KpemsiT TIaJKuM ITHUGTOM AHUAMETpOM 3 MM M JIJIuHON He MeHee 10 mm.

MokHO 3aKperuIsiTh TPOoOKYy MOCTAaHOBKOM ee Ha kiei Tuna bd-2 wim Ha 3moKcuI-
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HOIl ocHOBe. B ycraHOBiIeHHOW MpoOKe MO compAraeMoi IeTaid WM Jydlle Io
KOHJIYKTOPY CBEPJIAT OTBEPCTUE M HApe3aloT pe3b0y HOpMalbHOro pasmepa. ToJ-

muruHa CTCHOK HpO6KI/I IMOCJIC HAPC3aHUA pC3B6LI JOJIZKHa OBITH HE MeHEee 4 MM.

et

Pucynoxk 31 - BoccranoBiieHue pe3n0bl TOCTAHOBKOMW JOMOJIHUTEIHLHON JETAIN:
a — pe3b00oBbIe MPOOKHU; O — KIIFOU JJIs1 3aBEPThIBAHUS TPOOOK; B — 3aBEPTHIBAHUE

NpOOKHU; T — KperyieHue MpoOKu MTU(TOM; 1 — MPY>KUHHAST BCTaBKa.

3aganue

[IpousBecTr peMOHT pe3b00BOT0 COETMHEHUS KOPITYCa PEYKTOPA U €r0 KPBIIIKU.

Xox padoThI:
1. Onucath NOATOTOBKY PE30OBOTO COEIMHEHUS KOPITyca PEAyKTOpa K PEMOHTY.
2. Onucarb TEXHOJOTHUIO PEMOHTA PE3b0OBOI0 COEUHEHUS KOpITyca peayKTopa.
3. YkazaTh MHCTpYMEHT (000OpyAOBaHUE), HECOOXOIUMBIN IS pEMOHTa Pe3b00BOTO

COEJIMHEHUS KOpIlyca peayKTopa.

KouTpoJbHbIE BONIPOCHI
1. Kakue cyimecTByIOT BUABI pEMOHTa pe3b00BOr0 COCAMHEHNUS ?
2. Kakoil KOHTPOJBHO- M3MEPUTEIbHBIH MHCTPYMEHT HUCIOJB3YETCS MPH PEMOHTE

pe3n0bI?
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INPAKTUYECKASA PABOTA Ne 32

Ha3Banue padorsi: BoccranoBnenue nerasneil mTuToBBIX COCTUHEHUN.
Heab: ®opMupoBaHue yMEHUN MO BOCCTAHOBJICHUIO AeTaledl MTU(PTOBBIX COEAU-
HEHUU

YMEHHS:
- OTIPEACNATh CIIOCOOBI BOCCTAHOBIICHHUS JIeTalell MTU(HTOBBIX COCTUHEHU;
- IPOBOJIUTh BOCCTAHOBJICHUE JIeTallell IITU(PTOBBIX COCAMHEHUI;
- OompenensaTh 000pyaOBaHUE JJII BOCCTAHOBJIEHUS JAeTalled MTU(TOBBIX COEAUHE-
HUM.

3HAHMS (aKTyaau3amus):
- TEXHOJIOTHH IIPOLIECCa BOCCTAHOBIICHHUSI IeTaliell ITU(TOBBIX COETUHEHUN

Teopernuecknii MaTepua

tudTel B OCHOBHOM IpEIHA3HAYEHBI JIJI1 TOYHOTO B3aUMHOTO (PMKCUPOBAHUS
JeTanei, a Takxke sl Iepegayd OTHOCUTENbHO HEOOJIbIIUX HArPy30K.

[To popme paznuyaroT:
- KOHUYECKHE TIIAJIKUE;
- UJIMHAPUYECKHUE TIIaJKUE;
- KOHUYEeCKue ¢ HaceukaMu( pe3rooii);
- IUWJIMHIPUYECKHUE ¢ HaceuKaMu (pe3b0oi).
Jedexramu ITUPTOBBIX COEAUHEHUM SBISETCS:
- Cpe€3 WU CMATHE MTU(TOB;
- U3HOC OTBEPCTHS MO ITUPT;
- TPELIMHBI B COEIUHIEMBIX JETaNSX.
PemMoHT mITH(TOBBIX COCAMHEHUN MOXKET OBITh BBIIIOJHEH W Pa3BEPTKOM OTBEP-
CTUSl Ha CJIEAYIOUIMHA PEMOHTHBIM pa3Mep C YCTAaHOBKOW CHEUHAbHBIX IITU(TOB,
VI BBITIOJIHEHUEM 3TOTO COECIMHEHHMs B ApyroMm Mmecte. JledexTHbie mTudThl 3ame-
HAIOT. TpelrHbl 3aBapUBAIOT UJIU 3aJ€JbIBAIOT MJIACTMACCOBBIMU KOMITO3 ULIASIMU.

3aganue

[TpousBecTr peMOHT IITU(PTOBOTO COEAMHEHUS KOPITYCa PEAYKTOPA U €r0 KPBIIIKH.

95



Xoa pabdoTbI:
1. Onucarh MOATOTOBKY IITH(PTOBOTO COSAWHEHHS KOpIyca pPEIyKTOpa U €ro
KPBIIIKA K PEMOHTY.
2. OnucaTh TEXHOJIOTHIO PEMOHTA MTU(TOBOTO COEAMHEHHUS KOPITyca peayKTopa U
€0 KPBIIIKH.
3. Yka3arb uHCTpyMeHT (000pynoBaHue), HEOOXOAUMBIN NI peMOHTA IITU(PTOBOTO

COCAMHCHUS KOPITyCa PCAYKTOPA U €TI0 KPBIIIKH.

KoHTpoJibHBIE BONIPOCHI
1. Kakwue cymecTByoT BUAbl pEMOHTA IITUPTOBOTO COECIAUHEHUS ?
2. Kakoii KOHTPOJIbHO- M3MEPHUTEIbHBIH WHCTPYMEHT HUCIOJB3YETCS MPU PEMOHTE

mrudTa’?

INPAKTUUYECKAS PABOTA Ne 33

Ha3zBanue padotni: BoccTaHOBIeHUE JeTaneld MIMOHOYHBIX U IUIMIIEBBIX COCIUHE-
HUMH.
Heanb: @opMuUpOBaHWE YMEHUN MO BOCCTAHOBJICHUIO JICTAJICH IIMTOHOYHBIX W -
LIEBBIX COCTUHEHUMN.

YMEHMS:
- OIIPEJICNIATh CIIOCOOBI BOCCTAHOBJICHHUS JICTAJICH MIMTOHOYHBIX U IIIMIIEBBIX COCIU-
HEHUH,
- IPOBOJINTh BOCCTAHOBJICHUE JICTAJIIEH IIITOHOYHBIX Y IUIULEBBIX COCIWHECHUM;
- OMpenesIiTh 000pyI0BaHKE (MHCTPYMEHT) JIJIsI BOCCTAHOBJICHHMS J€Tajel MIMOHOY-
HBIX U HIJHUIEBBIX COCTUHCHU.

3HAHUA (aKTyanau3anusl):
- TEXHOJIOTUU MPOIIECCA BOCCTAHOBJIECHUS ACTAJEH MIMOHOYHBIX M IUIMIEBBIX CO-

e TUHEHUN.
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3amanue 1

HpOI/I?)BeCTI/I PEMOHT CErMEHTHOM IIMNOHKH Ha BaJly ABUI'aTCJIA

Xoa padoThI:
1. OnrcaTe NOATOTOBKY Bajia ABUTATENS K PEMOHTY IIMOHKH.
2. OnucaTh TEXHOJIOTUIO PEMOHTA CETMEHTHOW IIMOHKM Ha Bally JBUTaTess, BOC-
M0JIb30BABIINCH PUCYHKOM 32,
3. BBINOTHUTH CXEMY IIMOHOYHOTO COEAUHEHHS.

4. Yka3zaTb UHCTPpYMEHT (000pyI0BaHUE), HEOOXOIUMBIN JJIs1 PEMOHTA IO HKH.

Pucysok 32 P@MOHT WIMOHOWHLX COSAUHERIH:

a — pasaprof, 5 — yeranoproh rn-n-::ut:n;“%t':

MIGHKH] <& — DPHIMATHYECRAR (INOlHKaE c%cmr..m

COoM, & — ApHAMATHHECHAR mnoeka € peldb
oTDEpPeTHEN

3ananmue 2
[Ipon3BecTH PEMOHT HUIMLEBOTO COEAUHEHUS LIECTEPHU pa3aadyei
Xox pabdoThi:
1. Onucarbs NOArOTOBKY IIECTEPHHU K PEMOHTY IUIMIEBOTO COCAUHEHUS.
2. OnucaTe TEXHOJOTHMIO PEMOHTA LUJIMLEBOrO COCAWMHEHMUS LIECTEPHU pa3nadei,
BOCIMOJIb30BABIINCh PUCYHKOM 33.
3. BBINOTHUTH CXEMY HIJIUAIEBOTO COSITMHEHUS IECTEPHU pa3adci.

4. Yka3zaTb HHCTPYMEHT (000py10BaHKE), HEOOXOIUMBIH JJIs1 pEMOHTA IUTHIIA
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Pucynok 33- [Pemont mannen paanaueii:

i — KalldBKa, noavaennan pazgadefl, £ —
HCKAN DAA Pa3naud waHlen, 8 — avOuao

KonTpoJsibHbIE BONIPOCHI
1. Kakue cyiecTByIOT BUAbl PEMOHTA IITMOHOK?

2. Kakne CYmCCTBYIOT BBl PCMOHTA HIJII/II_[OB?

ITPAKTUYECKASA PABOTA Ne 34

HaszBanue padorbl: BoccranoBieHue aeraneil TpyOONpOBOIHBIX CUCTEM.
Heas: ®opMupoBaHre YMEHHI 10 BOCCTAHOBJIEHUIO AeTajel TpyOOIPOBOIHBIX CHU-
CTEM.

YMEHHUS:
- OIIpeAeNATh CIIOCOOBl BOCCTAHOBJICHHUS JieTajiell TpyOOIPOBOJIHBIX CUCTEM;
- IPOBOAUTH BOCCTAHOBJICHHUE JeTalled TPyOOIPOBOAHBIX CUCTEM;
- omnpenenaTb 00OpynoOBaHUE Il BOCCTAHOBJIECHUS JAeTaneil TpyOONpOBOIHBIX CH-
CTEM.

3HAHUA (aKTyaau3aius):

- TEXHOJIOTMU MPOIIECCa BOCCTAHOBIIEHHUS AeTaneil TpyOONpOBOIHBIX CUCTEM.

3axanue

[IpousBecTr peMOHT 3alOPHON apMaTypbl TPYOONPOBOIHBIX CUCTEM

Xox padoThI:

1.O3HaKOMUTBCS C HEUCTPABHOCTAMHU TPYyOOIPOBOJAHOM apMaTyphl B Tabnuie 8.
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Tabnuua 8 - HeucnpaBHocTH TpyOONMpPOBOIHON apMaTypbl, MPUYMUHBI UX BO3HUK-

HOBEHHUS M CITOCOOBI YCTpaHCHUA

HpI/I‘II/IHa BO3HHUKHOBC-

ITYyCKACT KUIAKOCTb
IIpu 3aKpbITOM 3a-
IIOPHOM KJIaIIaHC

3YJIbTATC U3HAIINBAHUA

WIH MOBPEXKICHUS
(TpeuuHsbI, 3aUPHI,
BMSITHHBI)

HeuncnpaBHocTb st Cnoco0 ycTpaneHus
Pa3o0path, TpOMBITh U MPOU3BE-
Pasrepmernzarus  3a-
ctu gaedexranuio. HermyOokue
ApmaTypa  TpoO- |[IOpHOTO KJIallaHa B pe-

3aUpbl U BMSTHHBI NPOILIH(O-
BaTh C MOCJIEAYIOMIEH MPUTUPKOM.
Tpemunabl, r1y0OKHe BMATHHBI U
3aIUpbl  3aBapUTh, IPOTOYUTH,
npouutudoBaTh U MPUTEPETH

Henocrarouno ycuime
MEPEKPHITUS 3aTIOPHOTO
KJIaraHa

3aMEHUTH YILIOTHUTEJIbHBIE
KOJIbIa C MOCJEAYIOIEN TPUTUD-
KOW. YBEIWYUTh YCHUIIHE Iepe-
KPBITHS

[Lnoxo VIUIOTHEHA
caJbHUKOBas HaOMBKa

YBEINYUTh KOJHUYECTBO CaJIbHU-
KOBOW HaOWBKH W MOJATSHYTH Taii-
K1

CanpHuk mnponyc- |[MI3HOC ~ CanbHUKOBOM
3aMEHHUTh CaTbHUKOBYIO HAOUBKY
KaeT )KUJKOCTh HaOUBKU
[IponundoBath  moOABEprIIHECs
Koppo3sus KOPPO3UH MECTA C MOCICAYIOIIUM

A30THUPOBAHHUCM U ITIOJIHUPOBAHUCM

IlonTexkanne wiau

Hamnune B autbe my- |[IpomummdoBaTh WM ONUIUTH
3all0TeBAHUE KOP-

. |lcToT, mWOp, pakoBHH, |HepeKTHBIE MecTa JO CILUIOIIHOTO

IYCHBIX  JETaJeu

TPEIIUH MaTepualia, 3aBapyuTh U 3aUYUCTUTH
apMarypsl
Coenunenne Kop- |[Pasrepmerusanus B |[3aTSAHYTh pe3bOOBBIC JETAd CO-
Myca W KpPBIIIKK |[CBSI3M C HEJJOCTATOYHOW |€AUHEHUS B TOM MOCJIEI0BATENb-
apMaTypsl MpO- (3aTSHKKOM  pe3bOOBBIX |[HOCTH, KOTOpas MCKIIOYACT HX
[IYCKAET )KUIKOCTh |COCIMHECHUN IIePEKOC MpH COOPKE

2. OnucaTh MOATOTOBKY K PEMOHTY 3allOPHOM apMaTypbl — TPYOKH, CalbHHKA U

KOPIIYCHBIX JI€Tajel apMaTypsl IIPU UX TEYH.
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3. OnucaTh TEXHOJOTHIO PEMOHTA 3aMOPHOM apMaTypbl — TPYOKH, CalbHUKA U KOP-
MYCHBIX JieTallell apMaTyphl.
4. YxazaTb MHCTpYMEHT (00OpynoBaHuE), HEOOXOMUMBINA NJIsi PEMOHTa 3allOpHOM

apMaryphl.

KoHTpobHBIE BONIPOCHI
1. Kakwue cymecTByIOT BUABI pEMOHTA TPYOOIIPOBOAHON apMaTyphl?
2. Kak mpoBepsIIOT KaueCTBO BBINOJHEHHBIX pabOT MPU PEMOHTE 3alIOPHOM apMary-

pb1?

INPAKTUUYECKASA PABOTA Ne 35
Ha3zBanue padorbl: BoccTraHoBieHNE BaloOB, OCEN U IIITUHICIICH.
Hean: ®opMupoBaHue YMEHHUHN IO BOCCTAHOBIICHUIO BaJIOB, OCEW U IIMUHICIICH.
YMeEHUs:
- ONpPENENATh CIOCOObl BOCCTAHOBJIEHHUS BajlOB, OCEW U IITMTUH/IEIICH.
- IIPOBOJINTh BOCCTAHOBJICHUE BAJIOB, OCEU U IINUAHJICIIECH.
- onpeAesaTh 000pyI0BaHUE /IJIsi BOCCTAHOBJICHUS BaJIOB, OCEH U IIMUHEIICH.
3HAHMSA (aKTyaau3amus):
- TEXHOJIOTHH MPOIECCA BOCCTAHOBIICHUS BAJIOB, OCEM U IIITUH/ICIIEH.
Teopernuecknii MaTepua
PaccMoTpum B kKauecTBe NpUMEpPa TEXHOJOTHYECKUU MPOIECC BOCCTAHOBICHUS
IITTUHACIS TOKApHOTo cTaHka (pucyHok 34), ecnu mpu ero jaedexTaiuu mocie Je-
MOHTa)Ka U3 KOPOOKU CKOPOCTEH OBbLIN BBISIBICHBI CIACAYIONTNE OTKIOHCHHUS:
- pamuanbHOoe Omenue moepxHoctH 10 cocrasmser 0,04 MM, moBepxHocTH 7 —
0,06 mMm;

- TopieBoe Ouenne OypTuka nmosepxHoctu 6 — 0,06 mm.
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Pucynok 34- PeMOHTHBIN YepTeX MIMUHIENS TOKAPHOIO CTAHKa
1-13 — mOBEpPXHOCTH, MOIJICHKAITNE BOCCTAHOBICHUIO

[TocnenoBaTeNbHOCTD BBIMIOJIHEHUS] ONEpaldii BOCCTAHOBJICHUS IIMUHACHS CIEy-
FOLIas:
- YCTAaHOBUTH IUIMHUHJEIb B TPEXKYJIAa4KOBOM MAaTPOHE TOKAPHOTO CTAHKa CHaydalia
OJIHOM, a 3aTEM JPYroi CTOPOHOM;
- CHTh ()aCKM B OTBEPCTHSIX C JIBYX CTOPOH ILUIMUHJIENSA O MOBEPXHOCTIM 11 3;
- YCTaHOBUTbH LITHUHJIENb Ha ONPABKE, UCI0JIb3YSl CKBO3HOE OTBEPCTHE;
- 3aMEHUTh TPEXKYJAYKOBBIM MAaTPOH TOKAPHOTO CTAHKA ITOBOJKOBBIM;
- YCTAaHOBUTbH HA BOCCTAHABJIMBAEMOM ILIMHUHEIE XOMYTHK IOBOJKOBOIO MaTPOHA;
- 3aKpEenuTh MNUHJEIb, YCTAHOBICHHBIN HA OMpaBKe, B IEHTPAaX TOKAPHOTO CTAHKA,
BBEJS XOMYTHK B 3aLIEIUICHUE C NAJbLEM ITOBOAKOBOIO AaTPOHA;
- YCTaHOBUTbH pe3b00BOM pe3ell B pe3lie/iepKaresie CTaHKa, MPeIBapUTEIbLHO BbIBeE-
PHUB €ro MOJIOKEHUE;
-o0paboTaTh pe3bObl M48x 1,5 Ha nmoBepxHoctu 11, M64 x 6 Ha MOBEpXHOCTH 4 U
M68X2 Ha MOBEpPXHOCTH 2 710 MOJHOTO MPO(uIs;
- CHATh IUIWHJIEIb C ONPABKOW C TOKAPHOT'O CTAHKA;
- YCTaHOBUTbH HIMUHJEIb C OMPABKOM Ha CTOJE (Ppe3epHOro cTaHKa Ha MpHU3Max Tak,
yTOOBI OCh HIMUHAENS OblIa MapajulelibHa HampaBiIeHUIO MPOAOJIBHOTO MepeMele-

HH CTOJIA, U 3aKPCIIUTL €TI0 IMPUXBATAMMU,
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- YCTAHOBUTH B LITMUHJETE GPE3epHOTO CTAaHKA KOHIIEBYIO IIMOHOYHYIO (pe3y;
- MEPEMECTUTh CTOJ (PE3epHOro CTaHKa Tak, YTOOBl OCh (hpe3bl coBMaja C OChIO
BOCCTAHABJIMBAEMOTO LITTUHIEIS;
- (ppe3epoBaTh MIMTOHOYHBIE TA3BI A0 yAaJEHHUS CIEAOB MU3HOCA MO MOBEPXHOCTU 12
Ha JyIMHY 40 MM U IO TTIOBEPXHOCTHU 3 Ha JyIuHY 60 MM;
- CHSITh IMITIUHJIENB ¢ GPE3EPHOTO CTAHKA,;
- YCTaHOBUTH HIMUHJEIb, UCIOJb3Ysl MOBOJAKOBBIN MAaTPOH U XOMYTHK, B LEHTpax
KpyrJIo-uuinOBaIbHOTO CTAHKA;
- mMdoBaTh 40 yJAJEHHs CIEeJI0B M3HOCA MoBepXHOCTH 10 — Ha gnuHe 95 mm, 9
— Ha giauHe 60 MM, 8 — Ha miuHe 50 MM, 7 — Ha JJIHHE 25 MM;
- CHSITh IITIUHJIEINb C KPYTJIO-NUTN(OBAIBHOTO CTAHKA;
- HOATOTOBUTH TAJIbBAHUYECKYIO BAHHY XPOMHUPOBAHMUS;
- HOATOTOBUTH IIMHUH/IENIb K HAHECEHUIO XPOMOBOT'O TTOKPBITHS;
- 3aKpEeNUTh MIMUHAETH Ha MOJABECHBIX MPUCITOCOOICHUSX;
- IOMECTUTD IIMUHJEIb Ha MOJBECHBIX MPUCTIOCOOJICHUSIX B TaJbBaHUUYECKYIO BaH-
HY;
- BKJIFOYUTH DJIEKTPUUECKOE MUTAHWE BaHHBI U MPOU3BECTH XPOMHUPOBAHUE IIIHH-
Nens;
- U3BJICYb IIMUHJEIb U3 TaJIbBAHMYECKON BaHHBI, IPOMBITh U BBICYIIIUTH €T0;
- CHATH IIMUHJIENb C MOJIBECHBIX MPUCTTIOCOOJICHUIT;
- YCTaHOBUTH IITMHUHJIENIb C OMPABKON B IIEHTPaX KPYTriao-NUIM(GOBAIBHOTO CTaHKA U
npouuiidoBaTh NoBepxHOCTH 7 — 10 10 pa3MepoB, yKa3aHHBIX Ha YyepTexe (pHUCy-
HOK 34).
[Tocne BoccTaHOBIEHUS MOCAAOYHBIX TOBEPXHOCTEH MIMUHIES HEOOXOAMMO yCTa-
HOBUTH €0 B KOPOOKY CKOPOCTEH.
3aganue

HanucaTh TEXHOJIOTMYECKUI MPOLIECC BOCCTAHOBJIEHUS IINUHJIENS TOKAPHOTO CTaH-
Ka.

Xoa padoThI:

1. Ilpu nedexranuu MWINUHIEIS TOKAPHOTO CTaHKA ObLIN BBISBICHO:
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- paamanpHOe Omenue moBepxHocTH 10 cocraBmser 0,04 MM, moBepxHOCTH 7 —
0,06 mMm;

- TopueBoe OueHue Oypruka nmopepxHoctu 6 — 0,06 Mm.

2. Hanwucath TEXHOJOTMYECKUU MPOLECC BOCCTAHOBIICHUS IIMUHACIA TOKAPHOTO

CTaHKa.

KoHTpoJibHbIE BONIPOCHI
1. Kakue cyiecTByIOT BUIbI pEMOHTA OCEH, BAJIOB U MITTHHETICH ?

2. Kakoit ”HCTpYMEHT HCTIONB3YyeTCs MPU PEMOHTE OCEH, BAJIOB U ITTUHEICH ?

INPAKTUYECKASA PABOTA Ne 36

Ha3Banue paGorni: PeMOHT geTtaneil u cOOPOYHBIX €IUHUI] C MOAIMIMUITHUKAMU Ka-
YEHUS.
Hean: @opMupoBaHue YMEHHI IO PEMOHTY JA€Taleil U COOPOYHBIX €AUHUIL C MO/I-
NIMITHUKAMU KauyeHUSI.

YMEHUS:
- ONpEIENATh CIOCOObl PEMOHTA JeTaneil 1 COOPOUHBIX €UHUILL C MOJIIUITHUKAMU
KaueHus,
- IPOBOJUTH PEMOHT JieTajel U COOPOUYHBIX €TUHUIL C MOAMIMITHUKAMYU KaueHUs;
- OmpenensiTb 000pyIOBaHHE NJi PEMOHTA JeTalieid U COOPOYHBIX €AUHUIl C TO/I-
HIMITHUKAMH KauY€eHUS.

3HAHUA (aKTyaau3aius):
- TEXHOJIOTHH MPOIIecca PEeMOHTa JeTanell 1 COOPOYHBIX €UHHUIL C TOIITUITHUKAMHU
Ka4yeHUs.

3aganue

[Ipon3BecTy pEMOHT NOAUIWIHUKOB KaUYEHUS PEAYKTOpA
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Xoa padoThI:

1. U3yunTh BUHTOBbIE ChEMHHKH Ha PUCYHKE 35.
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Pucynok 35 - CriocoObl eMOHTa)Ka MOAIMIUITHUKOB KauCHUS:
a — B — BUHTOBBIE CLEMHUKH

2. I3y4uTh CIIOCcOOBI KpEIIeHUsI TIOAMUITHIKOB KauyeHHs Ha Bally HA pUCYHKE 36

rafxof 1 CTONOPHOR WanGoi 1 paspe3HoR NPy #MHHOR Wwanboi wanbol, BUHTOM
KOHTRraRkOR W LLNMLEBGA rafkoi AaopMUPYEMON raikoi W BHHTOM W LTHEITOM
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NOABLKHOR HaCThKD Pa3pe3HON KOHYCHORA
NabHpUHTHOT YINOTHEHIKS BTYIKOMH

Pucynok 36 - CriocoObl KpeTuieHus MOAIIMITHUKOB Ka4eHUs Ha BaTy

3. I3y4uTh CrIOCOOBI KPEIJICHUS MOANIUITHUKOB KAa4eHUS B KOPITyCe
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KPBILLIKOR B CTakaHe CcnapeHHB
NOGWANHUEDB BOACNO)
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‘ NEYHWHHEIM pa3peiHem HaNnW4HeM 3anneq1Kos saknagHon

KONBLOM Y HAPYHHOTD KOMbUA KpBILKOR
cRapeHHBIX NOALIWNHAKOE

spacnop ¢ esiBoproi nodTa
Pucynok 37 - CriocoObl KpernieHus MOJUMITHUKOB KaUeHUs B KOpIyce
4. Onucath MOJATOTOBKY K PEMOHTY MOAIIMITHUKOB KaUeHUsI PEyKTOpa, yKa3aB Ka-
KM 00pa3oM CHUMAaJU MOAIIMITHUKYA KaueHUs C PeAyKTOpa.
5. OnucaTth TEXHOJIOTUIO PEMOHTA MOAIIMITHUKA KaUYEHUSI.
6. Yka3zaTb HHCTPYMEHT (000py/1I0BaHUE), HEOOXOIUMBIN JJIT PEMOHTA MO IITUITH U -

KOB KauCHHAI.

KonTpoJbHBIE BONIPOCHI
1. Kakwue cymiecTByIOT BUbl PEMOHTA MOAIIUITHUKOB KaUeHUs ?
2. Kakue ObiBatoT 1e(eKThI MOINTUITHUKOB KaueHUs?
3. Kakne KOHTpOIbHO- U3MEPUTENbHBIE HHCTPYMEHTBI HCTIONB3YIOTCS JIJIST KOHTPOJISI

BBITTOJIHEHHBIX PaboT?
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INPAKTUYECKAS PABOTA Ne 37
Ha3anue pa6otbl: PeMoHT neraneil u cOOpPOUYHBIX €AMHMI] C TMOAIIUITHUKAMU
CKOJIBYKEHHS.
Heab: ®opmupoBaHue yMeHUN MO PEMOHTY JeTajeil 1 COOPOUHBIX €IUHUIL C MO~
LIMITHUKAMH CKOJIBKECHUS.
yMeHHS:

- ONPENENATh CIIOCOOBI PEMOHTA JeTalell M COOPOUYHBIX €TUHUII C MOAITUITHUK AMHU
CKOJIbYKEHHS,
- IPOBOJIUTH PEMOHT JAeTaneil U COOPOYHBIX €AUHULL C MOJIIUITHUKAMH CKOJIbKECHUS;
- OIpeAeNATh 000pYyIOBaHME ISl PEMOHTA JeTaled W COOPOYHBIX €IMHHUIL C MOJ-
IIMITHUKAMH CKOJIbKECHUS.

3HAHUA (AKTyaau3amus):
- TEXHOJIOTMH MPOLECCa PEMOHTa JeTaneil U COOPOUYHBIX €AMHUI] C MOAIIUITHUKAMHU
CKOJIbKEHUS .

Teopernuecknii MaTepua

He nmomyckarorcst K 3KCIUTyaTallMHd MOJAIIWITHUKHA CKOJIBKEHUS IPU CIIEIYIO-
X AeeKTax U NOBPEKICHUS

- OTKOJIOB M€Tajula WIM TPELIUH Ha TOBEPXHOCTH CKOJIbXKEHUA (Ha KOJbllax,
HIapuKax UJv POJuKax);

- IIBETOB MOOEXKAIOCTH U CJIEA0B 3aKJIMHUBAHUS HA MOBEPXHOCTU CKOJIbKEHUS
JieTaje BCIIEICTBUE IIEPETPEBA;

- BBIOOMH U OTIIEYATKOB yJapa Ha OEroBBIX JOPOKKaxX KoJsiell (MM Ha MOBEpX-
HOCTH 11ard) OT TYroi mMoCaJIKu WU yIapHOU HaTPY3KH;

- BBIKpAIlMBaHUs WM IIEIYLIIEHUS MeTaljla, MEJIKUX PaKOBHH, OOJBIIOTO
4ycila YEPHBIX TOUEK HAa MOBEPXHOCTH CKOJIbKEHUS JeTalel;

- PaKOBHH KOPPO3UOHHOTO U HEKOPPO3UOHHOTO XapaKTepa;

- r1yOOKUX PUCOK, 3a00MH Ha TOBEPXHOCTSAX KaUCHUS JeTajeH;

- MOBPEXKJEHUS CEMapaTopoB: HAIJIOM, TPEIIMHBI, Cpe3bl U OcnabieHus 3a-

KJICTIOK, BBIpa6OTKa IHE3/] A0 BhBINIAJJaHUS POJINKOB,
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- 3a30pa MEXK/y CTAJIbHBIMH IITAMIIOBAHHBIMHU CeTlapaTopamMu U OypTOM BHYT-
PEHHEro KOJbLA MAPUKOIOJIIUITHUKA C THaMeTpoM oTBepcTus 10 30 MM — MeHee
0,2 MM, ¢ TuametrpoMm otBepctus 6onee 30 Mmm — menee 0,3 MMm;

- IpeIeTbHOTO U3HOCca U Aedopmaiuu aerajieil, T. €. Korja OCeBON WU paju-
aJbHBIN 3a30pbl, PA3HOCTh IUAMETPOB IIAPUKOB WIIM POJIUKOB U T. 1. OoJiee 10y C-
KaeMbIX HOPM.

[Ipy HANMWUWM B OJHOM MOIIIUITHUKOBOM THE3JE WU COOPOYHOU E€IUHHUIIC
JIBYX U 0oJiee MOJIIUITHUKOB CKOJBXKEHHS U B Clly4ae 3aMEHbI OJIHOTO U3 HUX, KaK
MPaBUJIO, 3aMEHSIOT U JAPYTrUe, T. €. MPOU3BOAAT KOMIUJIEKCHYIO 3aMEHY MOAIIUITH U-
KOB, HalipuMep, B KPECTOBMHAX KapJlaHa, Tpy3ax PEryJisiTopa 4acTOThI BpallleHUs U
T. 1.

JlonmyckaroTcsi K JajibHEWINEeH SKCIUTyaTallud TOAIMIMITHUKA CKOJIBXKEHUS,
UMEIOIINE He3HAUUTENIbHBIC Ae(EKThI U MOBPEXKJACHUS: IJapaliiHbl U PUCKH Ha MOCa-
JIOYHBIX TTOBEPXHOCTSAX KOJIEI], MOSIBUBIIHECS BCIEACTBUE OCIA0JIEHUS MMOCAJKH; 3a-
OOUWHBI, BMSITUHBI, CJIEJbI KOPPO3UHM HA CEMapaTtope, HE MPENATCTBYIOMINE HOPMaJ b-
HOMY JBHM)KEHHUIO IIAPUKOB M POJIMKOB; TEMHBIE MATHA KOPPO3UOHHOI'O XapakKTepa
Ha TIOBEPXHOCTSAX CKOJIBXKEHUS JIeTajiel, yCTpaHsieMble 3a4MCTKOW; MaToBas Io-
BEPXHOCTh CKOJIbKEHUS JIeTajel Kak CIECTBUE HEHOPMAJIIBHOTO M3HOCA; HE3HAY H-
TenabHast aedopMalus U U3HOC THE3J cernaparopa cepuuecKoro poJMKOBOTO MOJ-
HIMITHUKA, yCTpaHsieMble 00KaTHeM cernaparopa.

Meinkue BMSITHHBI, PUCKHM U HE3HAUYHUTEIBHYIO KOPPO3UI0 HA MOBEPXHOCTIX
Ka4eHUs] ¥ B MECTax IMOCAJKU JIeTaled MOJUIMITHUKOB YCTPAHSIIOT 3a4UCTKON BpYU-
HYI0 MEJIKOW NITM(OoBaIbHON MIKYPKOW. YCTpaHEHHE APYrUX MOBPEKICHUN U pe-
MOHT TOJIIWITHUKOB CKOJIBXKEHHUSI C 3aMEHOU JieTaneil Ji1 BOCCTAHOBJICHUSI HOP-
MaJIbHBIX TMOCAJ0K MPOBOJSIT COOTBETCTBEHHO TPEOOBAHUAM TEXHHUUECKHUX YyKa3a-
Hui, yrBep)kaeHHbIX L[T MIIC.

TexHuueckoe 00CITyKMBaHUE U PEMOHT COOPOYHBIX €IUHUI] C TMOIIITUITHUK A~
MU CKOJIbXKEHHS (OYKC KOJIECHBIX Tap, TATOBBIX T'€HEPATOPOB U JP.) MPOBOJISIT CO-
TJIaCHO JAeicTByromedl MHCTPpyKIMH MO COAEPKaHUI0 U PEMOHTY COOPOYHBIX €/1HU-

HUI[ C TOAINUITHUKAMU CKOJIbKEHUS.
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Jlo MOHTa)ka y BCE€X MOIIITUITHUKOB, OBIBIIUX B IKCIUTyaTallMH, MPOBEPSIOT
PaBHOMEPHOCTh XOJia U 3a30phl MEXAy AeTansMu. CTerneHb JOMYyCTUMOrO IIymMa U
HEPaBHOMEPHOCTh XOJa ONPEICISIOT CPaBHEHHEM C ASTAJIOHHBIM IOIITUITHUKOM
JAHHOTO THIIA, OTOOPAHHBIM IO COTJIACOBAHHUIO C MPHUEMITUKOM jerno. ['oaHbIM s
MIOBTOPHOTO MCIIOJIb30BAHUS CUUTAIOT MOJIIUITHUKH, UMEIOIIIE POBHBIN, 0€3 3aema-
HUS XOJ1 U HE3HAYUTEIBHBIN IIIYM, a TAK)KE YCTAHOBJICHHBIC 3a30PhI U Pa3MEPHI.

3aganue

HpOHSBGCTI/I PEMOHT IIOAIIMUITHUKOB CKOJIBXKCHHUSA PCAYKTOPA

Xox padoThI:
1. BBIMOJHUTH ONKMCcaHuEe MOJTOTOBKUA K PEMOHTY MOJIIUITHUKU CKOJIbXKEHUS PEelyK-
TOpa.
2. Onucath TEXHOJOTHIO PEMOHTA MOJIIIUITHIUKA CKOJIBKEHHUS.
3. YkazaTh HHCTpYMEHT (000pyI0BaHUE), HEOOXOIUMBIN JJI1 PEMOHTA TOAIIHITHUKA

CKOJIBXKCHUAI.

KoHTpoJibHBIE BONIPOCHI
1. Kakue cyiecTByOT BUAbl PEMOHTA MOAIIUITHUKOB CKOJBKESHUS ?
2. Kakue ObIBatoT 1e(eKThI MOIMTAITHIKOB CKOJTbXKEHHUS ?
3. Kaknie KOHTpPOJIbHO- U3MEPUTEIbHBIE MHCTPYMEHTBI UCIIOJIB3YIOTCS 111 KOHTPOJIS

BBITTOJIHEHHBIX Pa0O0T?

IMPAKTUYECKAS PABOTA Ne 38
Ha3zBanue padoTbi: PEMOHT IKMBOB U PEMEHHBIX MEepeaay.
Heab: ®opmupoBanue yMEHUN O PEMOHTY IIKMBOB U PEMEHHBIX Iepeay.
YMEHHS:
- ONpEeNIeNATh CIOCOOBl PEMOHTA IIKMBOB M PEMEHHBIX Tepeay;
- IPOBOJAUTH PEMOHT LIKUBOB U PEMEHHBIX IIepeaay;

- OIIpCACIATD 060py,Z[0BaHI/Ie IJI1 pPCMOHTA IIKWBOB U PCMCHHBIX IICpC/1ad.
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3HAHMA (aKTyanau3amus):
- TEXHOJIOTHH IIPOLIecca pEMOHTA IIIKWUBOB U PEMEHHBIX Iepeay.
3ananue 1

[Ipoun3BecTH pEMOHT WHIKMBA Yy KOMIIpeccopa

Xoa pa0oThI:

1. U3yunTh Ha pucyHke 38 mpaBUIIbHOE PACIIONOKEHNE PEMHS B KAHABKE.

Pucynoxk 38 - IlIkuBbl 11 miockux (a), KIMHOBUIHBIX (0) peMHEH U MpaBUIIbHOE
pacrojoKeHue peMHs B KaHaBKe (B):
1 — ob6ox; 2 — cnuua; 3 — MINOHOYHBIN Na3; 4 — Mocag0YHOe OTBEPCTHUE;
5 — cTeHka; 6 — peMeHb; 7 — OypTHK; 8 — JTHO KaHAaBKH

2. HammucaTh MOATOTOBKY MIKMBA K PEMOHTY (TpEIIMHA CITUIIHI).

3. OnmucaTth TEXHOJOTHIO PEMOHTA IIIKUBA.

3. Yka3zaTh HHCTpYMEHT (000pyI0BaHME), HEOOXOAMMBIN 71T pEMOHTA IIKKBA.
3aganue 2

HpOI/ISBGCTI/I PEMOHT HIKHBA y KOMIIpECCOpa

Xoax padoThI:

1. U3yunTs Ha pucyHke 39 pa3HOBHIHOCTH PEMEHHBIX Mepeaay.
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Pucynok 39 - KnunopemeHHas (a), MOJUKIMHOpEeMEHHas (0), KIMHOPEMEHHAS C
3yObsiMu (B) 1 3yOuatopeMeHHas (T) mepeaadu

2. Hamucatp MOATOTOBKY PEMEHHOU mepefayu K PEMOHTY MPHU MOMEPEUYHbBIX Tpe-

IIMHAX B PEMHE.

3. Onucarb TEXHOJOTHIO PEMOHTA PEMEHHOM Tepeiayn.

4. Yka3zatb HHCTPYMEHT (000pyI0BaHUE), HEOOXOAUMBIN [IJI1 PpEMOHTa PEMEHHOM

nepeaayu.

KouTpoJbHbIE BONIPOCHI
1. Kakue cymecTByOT BUIbl pEMOHTA IIKUBOB?
2. Kakue cyniecTByIOT BUJIbl PEMOHTA PEMEHHBIX Mepeaay?
2. Kakue cymecTBytoT Ae(eKThl HIKUBOB M X CIIOCOOBI UX yCTPAHEHUS?

4. Kakue cyniecTByoT Ae(eKThl pEMEHHbBIX NIepeay U CIOCOObl UX YCTpaHEHUs ?

110



IMPAKTUYECKAS PABOTA Ne 39
Ha3zBanue padotbl: PeMOHT 3y0OUaThIX KOJEC U 3B€370UCK ICIMHBIX Mepeaad.
Heab: ®opMupoBaHue yMEHUH MO PEMOHTY 3yOUaThIX KOJIEC M 3BE3[I0YEK IEMHBIX
nepeaau.
YMEHHUSsI:
- OMIPENIENATh CIIOCOOBI PEeMOHTA 3y0UaThIX KOJIEC U 3BE370UCK ICIMHBIX Mepeaay;
- MPOBOJIUTH PEMOHT 3y0YaThIX KOJIEC M 3BE3/I0UYEK IEMHBIX TIepeaay;
- OMNpeNeNsaTh 000py/IOBaHUE ISl PEMOHTa 3yO4YaThIX KOJIEC U 3BE3JI0YEK IIEMHBIX
nepesay.
3HAHUS (aKTyaau3aius):
- TEXHOJIOTHH MPOIlEccCa PEMOHTA 3yOUaThIX KOJIEC U 3BE€30UEK IEMHBIX Mepe/iay.
3ananue

HpOI/ISBGCTI/I PEMOHT 3BC3T0YKH I.[GHHOﬁ nepcaadyu (I/ISHOIHGHBI BCPIINHBI SY6BCB)

Xoa padoThI:
1. WN3yunuth BapuMaHThl BOCCTAHOBJIEHHS 3yObEB 3y0UaTOro Kojeca Ha pucyHkax 40,

41, 42.

Pucynox 40 - [TocnenoBaTennbHOCTh HaIJIaBICHHS 3yObEeB MIECTEPHHU B BAaHHE C BOAOU

a g g
Hiwoe |
"

AA A,

Pucynok 41- BoccranoBneHnue 3yObeB 3B€3JJ0UKU: a — MPO(UIb U3HOMIEHHOTO 3Y-
0a; 6 — HamIaBKa METAJUIMYECKUM DJICKTPOJIOM; B — HaIlJIABKa KOMOMHHUPOBAHHBI-

MH CJIOSIMH
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Pucynok 42 - HannaBka 3yObeB 3B€30YKH: | — MeIHBIN 1a0JI0H;
2— 3a30p MEX1y a0JOHOM U 3yOOM, 3aIUIaBiIsieMbli IPU HAIIABKE TPYOUaThIMU
ANEKTPOAaAMU
2. Hanucath mMOATOTOBKY 3BE3/I0YKH K PEMOHTY (M3HOIIECHBI BEPITUHBI 3yOhEB).
3. Onucath TEXHOJOTHIO PEMOHTA 3BE3/I0UYKH.
4. Yka3zaTb UHCTPYMEHT (000pyJ0BaHUE), HEOOXOIUMBIN JJIi PEMOHTA 3BE3J0YKU

LETTHOU Tepe1ayu.

KoHTpoJibHbIE BOPOCHI
1. Kakue cymiecTByOT BUJbl pEMOHTA 3yOUaThIX KOJEC U 3BE3[J0UEK LIEMHBIX Mepe-
nay?
2. Kakue BcTpeuaroTces neekTsl 3y0UaThix Koiec?

3. Kakue BcTpeuaroTcst 1eeKThl 3B€370UEK IEMHBIX Mepeaay?

MNPAKTHYECKAS PABOTA Ne 40

Ha3zBanue padorbl: PeMOHT 1 cOOpKka 3yOUaThiX U YEPBAUHBIX NIEpeaay.
Heanb: ®opMupoBaHre yMEHUN MO PEMOHTY M COOpKE 3y04aThIX M YEPBSYHBIX I€-
penad.

yMeHMS:
- OMPENIENATh CIOCOOBI PEeMOHTA U COOPKH 3yO0UaThIX U YEPBIUHBIX MEepeay.
- MPOBOJIUTH BEIOOP PEMOHTA M COOPKH 3y0UaThIX U YEPBSYHBIX Mepeaay.
- OIpeneNsATh 000PYI0BaHUE JUIsl pEMOHTA U COOpPKU 3yO4aThIX M YEPBAYHBIX IEpe-

Jad.
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3HaHuA (aKTyaau3amus):
- TEXHOJIOTMU MPOIIECCa PEMOHTA U COOPKH 3y0UaThIX U YEPBSIYHBIX Mepeiay.
Teopernyeckuid MaTepuaJl

3yOuaTele ¥ YepBAYHbIE NEpeAaYn TPUMEHSIOTCS I Mepeladyld U U3MEHEHUS
KPYTSAIIEro MOMEHTAa WJIM TOYHOCTH OTHOCUTEIBHOTO YIJIOBOTO MOBOPOTa BXOAHOTO
Y BBIXOJHOT'O BAJIOB MEXAHU3MOB.

B mpouiecce cOopku y3710B U arperaToB ¢ 3yOUaThIMU M YEPBIYHBIMH NEpeaa-
yaMu JOJDKEH ObITh obecnedyeH psiji TpeOOBaHMil: 3ajaHHas KUHEMaTU4ecKas TOY-
HOCTb M IIJIABHOCTh Pa0OThI, HOpMa KOHTaKTa 3yObeB, JOMYCTUMBIE BEIMYMHA OOKO-
BOT'O 3a30pa U OueHue 3yOuaroi nepenayu, JOMYCTUMbIE OCEBbIE U paJidajbHbIC Te-
peMelIeHus B NOAUITHUKAX, INIOTHOCTh U PABHOMEPHOCTh 3aTSKKU PE3bOOBBIX CO-
€AUHEHUI, MOCTYIJIECHHE CMa3KH B CMAa304YHbIE TOYKH, UCKIIIOUEHUE YTEUKHU CMAa3KU
U3 CTBIKOB U YIUIOTHEHHH.

3ananue

[IpousBecTu pazdbopKy U COOPKY UEPBIUYHOTO PEIYKTOPA.

Xoa padoTnl

1. BeiOpath noclie10BaTeIbHOCTh PEMOHTA 3y04aThIX U YEPBSIYHBIX Mepeay uep-
BSIYHOT'O PEAYKTOPA.

2. BeiOpaTh MHCTPYMEHT JIsl pEMOHTA, pa300pKU U COOPKHU 3y0UaThIX U YEPBAU-
HBIX TIepeaad.

3. Onucarp nocaea0BaTeNbHOCTh Pa300PKH YEPBAUYHOTO PEAYKTOPA.

4. Onucarb NOCIEeI0BaTEILHOCTh COOPKH YEPBSIYHOTO PEAYKTOpA.

KouTpoJbHbIE BONIPOCHI
1. Kakue BcTpeuarorcs AedeKThl 3y0UaThiX nepeaayu?
2. Kakue BcTpeuaroTcs 1eekThl Y4epBIUHBIX TIepeaay?

3. Kak npous3BoaAT nedekTanuio 4epBIyHOTO peayKTopa?
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IMPAKTUYECKAS PABOTA Ne 41

Ha3Banue padorsi: BoccTanoBneHue netaneit COeIMHUTETbHBIX MY(T.
Heab: PopmMupoBaHHE YMEHMH IO BOCCTAaHOBIICHHMIO JAETAlICH COEIUHUTEIBHBIX
MYyQT.

YMeHHS:
- OTIPEACNATh CIIOCOOBI BOCCTAHOBIICHHUS JI€TANICl COEAMHUTEIBHBIX MY(T;
- MPOBOAUTH BOCCTAHOBJICHUE JCTaIe COCTUHUTEIbHBIX MY(T;
- ompenensaTh 000OpyJOBaHWE W MHCTPYMEHT JJIsI BOCCTAHOBJICHUS JeTajneil coemu-
HUTEIBbHBIX MY(T.

3HAHUA (AKTyaau3amus):
- TEXHOJIOTHH IIPOLIECCa BOCCTAHOBIICHHUS IeTaNIel COEAMHUTENbHBIX MY(]T.

Teopernuecknii MaTepua

CoeaunutenbHble My(ThI, IpeIHa3HAYEHHBIE JIJI1 COEAMHEHUS B TPOMBILILIE H-
HOM 00OpYAOBaHUH COOCHO PACIIOJIO0KEHHBIX BaJIOB, HACYUTHIBAIOT OOJIBIIOE KOIU-
YECTBO KOHCTPYKTUBHBIX PEIICHUN, KOTOPbIE UMEIOT CBOM TEHICHIIMM KAK B Xapak-
Tepe U3HAIIMBAHMS AeTallel ITUX MY(]PT, Tak U B TEXHOJOTHUUYECKHX MpoIleccax Uux
BOCCTAHOBJICHUS.

XKecrtkue MmyThl, TpeagHaA3HAUEHHBIE IJI1 COEAMHEHUSI CTPOTr0 COOCHBIX BaJIOB,
COCTOSAT U3 BTYJIOK, IITU(TOB UM IIINOHOK, 00€CIIeUNBAIOIIUX COEIUHEHNUE BTYJIOK
C BaJIaMU Tiepenadyu (pUCYHOK 43). DT MyPThI OTINYAOTCS MPOCTOTON KOHCTPYK-
MU, HAJE)KHOCTHIO B pabOTE U HE MOABEPraloTCs 3HAUYUTEIHbHOMY M3HAIIUBAHUIO.
[Ipu n3HamMBaHUM AeTaiel TaKuX My(PT OHU HE MOJJIekKaT BOCCTAHOBIICHHIO, a 3a-

MCHAIOTCA HOBBIMH
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'_$ Pucvaoxk 43- XKectkue MvdbThI

@ — HENOABWKHAR IAyxan; 6 — 3 — BTYNOYHHE; € — npo-
3 1 AONLHO-CBEPTHAA; X — NONEPEYHO-CBEPTHAR; 1 — nony-
MydThi; 2 — CTONOPHOE KOABYO; 3 — WNOHKA; 4 — BonTel

3aganue

[IpousBecT BOCCTaHOBIIEHUE JIeTaNCH KyJa4KOBOU MYy(THI

Xox padoThI:

1. BeiOpath nocienoBaTeIbHOCTh BOCCTAHOBIICHHE J€Taleil KyJauKoBOU MY (QTHI.

2. BpiOpaTh MHCTPYMEHT JJIsi BOCCTAHOBJIEHUSA W PEMOHTA AETajledl KylauKOBOU
MY THI.

3. Onucath NOCNe0BaTeIbHOCTh COOPKH JIeTalIe KyJIauKOBOU MY (THI.

4. OnucaTh KOHTPOJIBHO- U3MEPUTENIBHBIN HHCTPYMEHT, UCIIOJIb3yEMBII IS TP O-

BCPKH Ka4YCCTBa BBIIIOJIHCHHBIX pa60T II10 BOCCTAHOBJICHHUIO I[eTaneﬁ KynaqKOBOﬁ

MY THI.

KonTpoJibHBIE BONPOCHI
1. Kakue cymiecTByIOT cmocoObl BOCCTAaHOBJIECHUS JI€TAIEH COEIMHUTEIbHBIX MYy(PT?
2. Kakue BcTpeuarorcss MyQThbi?

3. Kakue 6biBatoT nedektsl MypT?
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IMPAKTUYECKAS PABOTA Ne 42
Ha3zBanue padoTbl: PEeMOHT feTaneli nepeaad «BUHT-Tailka.
Heab: opMupoBaHUE YMEHHUM [0 PEMOHTY JIE€TAJIEH Mepeaad «BUHT-TalKa».
YMEHHUSA:
- OIpENIeIATh CIIOCOObI PEMOHTA JIeTallel nmepeaady «BUHT-ralKay,
- IPOBOJIUTH PEMOHT JI€TaJIeH NIepeaay «BUHT-TAUKA»;
- OIpeneAThH 000pyAOBaHUE IJII PEMOHTA JIeTANICH Mmepenad «BUHT-TalKay.
3HAHUS (aKTyaJIn3aIus):
- TEXHOJIOTHH MPOLIECCA PEMOHTA JIETaJel epenay «BUHT-TalKa».
Teopernuecknit MaTepua
B nepenauax «BunT-raiika» kadenus (BI'K) mexay pabounMu BUHTOBBIMHU
MOBEPXHOCTSAMHU BUHTA 2 (puUcyHOK 44, 45) u raek 4 u 6 MOMeEIIEHbI CTaJlbHbIC
mapuku 5. [Ipu BpanieHun BUHTA IIapUKu Ojarojaps TPEHUIO NMEPEeKaThIBAIOTCS
II0 HAPE3KE U NEPENA0T IBMKEHUE OT BUHTA HA 3aKPEILUICHHYIO B Koprnyce | rau-
Ky, IEPEMEIIAIONIYIOCS TOCTYNATeNbHO. [Ipn ABUKEHUN CKOPOCTh MEPEMEIICHUS
HIAPUKOB OTJHWYAETCS OT CKOPOCTH BEAYIIETO W BEIOMOTO 3BEHBEB, MO3TOMY
HEO0OXO0JIUMO O0ECTEUHUTh MOCTOSHHYIO MUPKYJSIUIO MapuKoB. J[Jis 3TOro KOH-
1[I pabouel yacTu pe3nObl TaliKu COCIMHEHBI BO3BPATHBIM KaHAJIOM, MTOMEIIICH-
HbIM BO BKJiaapiie 5. [Ipu IBM)KEHHM IIApUKU MEPEKATHIBAOTCS Y€pPE3 BBICTYII
pe3bOBl BUHTA U CHOBA BXOJST B pab0ouyIo 30HY, IUPKYJIUPYS B MIpeaeaax coeau-
HEGHHBIX BHUTKOB TFaHKH. JTH TallKH CO3MAaI0T 00eCIeUYHBAIOIINK OOJBIIYI0 OCe-

BYIO JKECTKOCTb.

Pucynok 44- Ilepenadya BUHT- railka KaueHUs
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Pucynok 45- IIpoduiu pe3pd BUHTOBBIX Mepeaay:
a- IpsIMOYTOJIbHAs, O — Tparneuen1aabHas, B — YIOpHasi, T - MOJYKpyIJias

3ananue

[IpousBecT pEMOHT HeTaney NMepenadyu «BUHT-TalKa» C TpalelenIaIbHON
pe3nooi

Xox pabGorhi:

1. Onucate MOArOTOBUTEIBHBIE MEPOINPHUATUSA TEPE]l PEMOHTOM  «BHUHT-
TaKU».

2. Onucath TEXHOJIOTHUIO PEMOHTA AeTajel nepeaay «BUHT-TaluKa».

3. BeiOpath HHCTPYMEHT 111 PEMOHTA JIETAJICH mepeaad «BHHT-TaiKay.
KoHTpoJibHbIEC BONIPOCHI

1. U3 kakoro martepualia U3roTOBJISIFOTCS BUHTHI?

2. Kakue BcTpeuarotcs AeeKThI AeTanei nepeaad «BUHT-TaliKa» ?
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IMPAKTUYECKAS PABOTA Ne 43
HazBanme pabdorbpl: PEMOHT feranieil MOPIIHEBBIX U KPUBOLIUITHO-IIATYHHBIX MeE-
XaHU3MOB.
Heab: @opMupoBaHHE YMEHUHM IO PEMOHTY IIOPIIHEBBIX M KPUBOIIMIIHO-
IATYHHBIX MEXAHU3MOB.

YMeEHMUS:

- OIPENENATh CIOCOOB PEMOHTA MOPIIHEBBIX U KPUBOLIMITHO-IIATYHHBIX MEXaHU3-
MOB;

- IPOBOJUTH PEMOHT NOPIITHEBBIX U KPUBOIIUITHO-IIATYHHBIX MEXaHU3MOB;

- OIpeAensaTh 000pYyAOBaHUE JJIi PEMOHTA MOPIIHEBBIX U KPUBOLIMITHO-IIATYHHBIX
MEXaHU3MOB.

3HAHMA (AKTyaIu3amus):

- TEXHOJIOTMH IIPOLIECCa PEMOHTA MOPIIHEBBIX U KPUBOLIUIIHO-IIATYHHBIX MEXaHU3-
MOB.
Teopernuecknii MaTepuall

[lopuHeBas rpynma jeraneid BXOJUT B COCTaB MEXaHHU3MOB NpeoOpa3oBaHUs
BpAIaTEIIbHOIO IBU>)KEHUS B MIOCTYIIATEIILHOE.

K OCHOBHBIM JieTaiisiM NOPIIHEBOW I'PYIIIBI OTHOCUTCS UWJIUHAP COCTOSLINMN U3
TaK Ha3bIBaeMOM pyOallki U BHYTPEHHEH BTYJIKM WM THJIb3bl, U MOPIIEHb C MOPILIHE-
BBIMH KOJIbLIaMHU. [IOpIIeHs COEMHEH C IIATyHOM ITOCPEACTBOM IMOPUIHEBOTO MMAJIbIIA,
BTOPOM KOHEI| IIaTyHa MUMEET BKJIAIBIII, KOTOPBIA COECIMHSET IIATyH C KOJEHYAThIM
BAJIOM.

B mporecce skcruryaranuu BCIEACTBUE M3HOCA YBEIMUYMBACTCA 3a30p MEXAY
CTEHKaMH IWIMH/PA U MOPIIHS; MOBEPXHOCTh LUIMHAPA IPUOOpETaeT HeLMINHAPU Y-
HOCTh ¥ HEKPYTJIOCTh, HA CTEHKAX LUIUHApPA 00pa3ytorcs 3aaupbl. [lopiiHeBble KOJb-
11a CTAHOBSTCS MEHEE YIPYTMMHM, YBEJIMUMBACTCA 3a30P B 3aMKax, T. €. B MECTax, Ile
HaxXOJUTCS CTHIK KOHILIOB. B pe3ynbraTte BCEro 3Toro B MOJOCTH LWJIMHAPA YMEHbIIA-
€TCS KOMIIPECCUS, T. €. CTENEHb CXKATHs ra30B, TaK KakK ra3bl MPOCAYUBAIOTCS MEXKIY
CTEH-HaMHM IOPIIHA U nuiauHApa. M3-3a n3HoCa HapyImaeTcs TakyKe ocaaKa NOpIIHe-

BOT'O Iajblia B OOOBIIIKAaX MOPIIHS U TOJOBKE IIaTyHa U MOCAKa FOJIOBKU IIATyHA HA
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HICHKE BaJsa, 4TO BJICYET 3a COOON BOZHUKHOBEHHUE CTYKa B COMPSIKEHUSIX.

PeMoOHT aeraneil MOpPIIHEBBIX M KPHUBOLIMIIHO-IIATYHHBIX MEXAaHHU3MOB 4YacTO
00X0UTCS AOPOXKE, UEM U3TOTOBIEHUE HOBBIX. [[09TOMY B Ka’KJOM KOHKPETHOM CIIy-
qae CyJsT O 11eJIeco00pa3HOCTH U MeTozie peMoHTa. Hanbonbmuii 3 dexT gocturaer-
Cs1 3aMEHOM M3HOIICHHBIX JI€TaJell HOBBIMM 3allaCHBIMU YacTsaMu. 1Ipu 3ToM cHukaet-
Csl BpeMsl IPOCTOSI MAIMH M3-3a PEMOHTA, CHUKAETCS TPYJIOEMKOCTh U MOBBIIIAETCS
KayecTBO peMoHTa. OJTHAKO B psAJE CIy4aeB U OCOOCHHO MPU PEMOHTE KPYIHBIX KOM-
IPECCOPOB, MHEBMATUYECKUX MOJIOTOB U APYTUX (M IPU OTCYTCTBHM 3alacHbIX Ya-
CTEeH) JeTaja MOPIIHEBBIX M KPHUBOIIMITHO-IIATYHHBIX MEXaHU3MOB MPUXOIUTCS pe-

MOHTHUPOBATL. B takom CJIydac palUOHAJIbHO IIOJIB30BATHCA MCTOAAMHU, paCCMOTPCH-

HBIMHU HUIXKC.
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Pucynok 46 - IlopuHeBas rpynmna gerajien
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Pucynok 47 - [lopiiHeBbie KOJbLA:
a — (opma 3amKa KoJbla, 6 — cxema 3aKperieHus 3ar0TOBKU KOJIbIIa JIist 00paboT-
KU 110 BHYTPEHHEMY JTUaMETpPy, B — 3aKpeIICHUE KOJIbIa /Il 00pabOTKH MO HAPYK-

HOMY AUAMCTPY, I' — U3MCPCHHUC 3a30Pa B 3adMKC ITYIIOM

Pucynok 48 - llaTyH:

a — KOMIUIEKT JeTallell maTyHa, 0 — IpoBepKa MapauieIbHOCTH OCel BEpXHEH U
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HUKHEH rOJIOBOK IIaTyHa; |— cTepikeHb, 2—O00AThI, 3 — MOBEPXHOCTH pazbeMa
OOJIBIIION T'OJIOBKH, 4 — TaliKH, 5 — IIIUIMHTEL, 6,9 — MOJOBUHKH OOJBIION I'OJIOBKH,
[—BKnaabIu, 8— npokiaaku, 10 — BTynka, 11— Maias rojgoBKa maryHa.

12 — mpusma, 13 — onopnas 1uiomasaka, 14 — KOHTpoJIbHAs TUINTA,
15 — myn, 16 — ompaBku

3aganue
[IpousBecT PEMOHT MOPIIHSA B KOMIIPECCOPE.

Xoa pa6GoThI:

1. Onucarb TOATOTOBUTENIBHBIE MEPOIPHUATHUS IMEPEl PEMOHTOM MOPIIHS B
KOMIIPECCOpE.

2. Onucath TEXHOJIOTHUIO PEMOHTA MOPIITHS.

3. BriOpaTs nHCTpYMEHT (000pyIOBaHKE) IJISI PEMOHTA MOPIITHS.

KoHTpoJibHBIEC BONIPOCHI
1. Kakwue cymiecTByOT BUJbl pEMOHTA IIATyHAa?
2. Kak 3ameHstoT KombIia?
3. Kak ycranaBnmmuBaroT KoJbIia?

4. Kaxue BcTpedaroTcs 1eeKThl MOpITHS, IaTyHa?

MMPAKTUYECKASA PABOTA Ne 44

Hassanue padorbl: PEeMOHT JeTaneil KyJIMCHOTO MEXaHU3MA.

Heab: ©opMupoBaHUE YMEHUM 110 PEMOHTY JIE€TAJIEN KYJIMCHOTO MEXaHU3MA.
YMeEHMUS:

- OIPENEIATh CIOCOObl PEMOHTA JIeTalIe KyJIMCHOTO MEXaHU3Ma;

- IPOBOJUTH PEMOHT JI€TaJIed KYJIMCHOTO MEXaHU3MA;

- OTpeAeIIATh 000pYyIOBAHUE JIJIsl PEMOHTA JeTajleil KyJIHMCHOTO MeEXaHU3Ma.
3HAHMA (AKTyanu3amms):

- TCXHOJIOTUH ITponecCa pCMOHTA z[eTaneﬁ KYJIHNCHOI'O MCXaHHU3MaA.
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Teopernueckuii MaTepuall

KynucHbie MeXaHWU3MBI SIBJISIOTCS Pa3sHOBHIHOCTHIO KPHBOIIUITHO-IIATYHHBIX
MEXaHHU3MOB, UX IHUPOKO MPUMEHSIOT B TIPOMBIIUICHHOM 000pYyI0BaHUH, HAIPUMED B
MOTIEPEYHO-CTPOTATBHBIX U JOTOEKHBIX CTAHKAX.

Jlepextamu netanieil KyJuCHOTO MEXaHHU3Ma SIBJISIETCS: U3HOC MMOBEPXHOCTH T1a-
3a KYJIMCBI; H3HOC OTBEPCTHI KYJIHUCHI O] CEPbIi; M3HOC MOBEPXHOCTEH, CKOIB3SAIINX
B a3y KYJHUCHI U OTBEPCTHS MO/ OCh MOJBYIIKK B KyJIUCHOM KaMHE; OCh MON3YIIKHU;
MIOBEPXHOCTh OCHOBaHHWS M OOKOBBIC HAaKJIOHHBIE TIOBEPXHOCTH IOJ3YIIKH; HaIlpaB-
JISIFOIIME Ha TopIie 3y0uaToro Kojeca.

3ananue
[IpousBecT PEMOHT OTBEPCTUN KYJIHUCHI MO CEPbrU

Xox padoThI:

1. Onucarh MOArOTOBUTEIBHBIE MEPONPUATHS TIEPE] PEMOHTOM OTBEPCTHH Ky-
JIUCHI TOJ] CEPhIH.

2. Onmcath TEXHOJIOTHIO PEMOHTA OTBEPCTHH KYJIMCHI TTOJT CEPBIH.

3. BeiOpath nHCTpYyMEHT (000pyI0BaHKE) JJISI PEMOHTA OTBEPCTUN KYJUCHI MO

CEepBIH.

KonTposbHbIe BONIPOCHI
1. Kakue BcTpeuaroTcst 1edeKThl, BOSHUKAIOIINE MPU SKCIUTyaTalluu KYJIHC-
HOr'0 MEXaHU3Ma.

2. KTO BBITIOJIHAET PEMOHT OTBEPCTUH KYJIHCHI TIO/T CEPHIH?
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IHPAKTHYECKASA PABOTA Ne 45

Ha3zBanue padoTbi: PEMOHT npegoXpaHUTENbHBIX YCTPOUCTB U CaTbHUKOB.
Heab: dopmupoBaHHE YMEHHUU IO PEMOHTY IPEAOXPAHUTEIBHBIX YCTPOWCTB HU
CaJIbHUKOB.

YMEHHUA:
- OIPEIENSATh CIIOCOOBI PEMOHTA MPEAOXPAHUTENBHBIX YCTPOINCTB U CaJbHUKOB;
- IPOBOJIUTH PEMOHT MPEJOXPAHUTEIIBHBIX YCTPOWCTB U CATbHUKOB;
- ONpeneNsaTh 000pyI0BaHUE ISl PEMOHTA MPEIOXPAHUTEIbHBIX YCTPOUCTB U Callb-
HHKOB.

3HAHMA (AKTyaTu3aIms):
- TEXHOJIOTUH MPOLIECCA PEMOHTA MPEAOXPAHUTEIBHBIX YCTPOUCTB U CAIIbHUKOB.

Teopernueckunii MaTepuall
[IpenoxpaHuTenbHbIN KIanaH (pUCYHOK 49) CIyKUT JUIsl 3aIIUThl OO BEMHOTO

TUAPOINIPUBOIA W TMAPABIMYECKUX arperaTtoB OT IEPErpy30K, BO3HUKAIOUIUX IIpU

IMPECBBIMNICHUHU OOITYCTUMOI'O AAaBJICHUA.

Pucynok 49 - [IpenoxpaHuTeNbHbIN KiIanaH

[IInpokoe pacnpoCTpaHEHUE MOJYYHIIA KJIAMMaHbl MPEJOXPAaHUTENIbHbIE "'TATPOHHO-
ro" UCIOJIHEHHUS], HE TPSIMOTO AECUCTBUSL.

PeMOHT npenoXpaHUTENBHOIO KiallaHa HEOOXOIMMO OCYIIECTBIISATh B CIy4yae HEIO-
CTATOYHOI'O WJIM MOJHOTO OTCYTCTBHUS JABJICHHS B THIPOCUCTEME, & TAKKE B CIIyHae

€CJIM PETYJIMPOBKOM KJlallaHa HE YJaeTCs JOCTUYb HeOOXOIUMON BEJIMYMHBI JaBjie-
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HH:.

OCHOBHBIX HGHCHpaBHOCTCﬁ KJIaITaHa IMPEAOXPAaHUTCIIBHOT'O HCCKOJIBKO!

HCTCPMCTUYIHOCTD KJladllaHa BCJICACTBHUU IIOIIAJaHUA MCKIY CCAJIOM M KJiladlla-
HOM MHOPOJHBIX YaCTHIIL,

3aKIIMHUBAHHUC KJIdllaHa B OTKPBITOM COCTOSHHUM,

IIOJIOMKA WJIM ITOTEPS KECTKOCTH NPYKHUH;

3arpA3HCHUC U O6J'II/ITepaI_II/I$I APOCCCIIbHOIO OTBCPCTHUA OCHOBHOI'O KJIAIlaHa,

IMOBBINICHBIC YTCUKHW MCKIY CCIJIOM M KJIAllaHOM BCJIICACTBHU MCXAHHUYCCKOI'O
HN3HOCA NJIN IMOBPCIKIACHMA.

[lepen paszOopkoii KiamaH HEOOXOIUMO OYHCTHUTH OT

33I‘p513HeHHfI, IIPOMBITH H
06I[YTI> CXKAaTbIM BO3yXOM.
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Pucynok 50 — Cxema npe1oxpaHUTENBHOTO KiIanaHa

Paz6opky knanana (pucyHox 50) Tpou3BOAUTH B CICAYIOMICH MOCIEA0BATEIIBHOCTH:

0CJIa0MB KOHTPTalKy 2, BRIBEPHYTh PETYJIMPOBOYHBIN BUHT 1;

W3BJIEYb NPYKUHY 3 ¥ BCIIOMOTaTEIbHbIN KJIAIaH 5;

C>KaB 3allOpPHOE KOJBLO 6, pa3beAMHUTH IOJOBUHKH KOpIyca KianaHa 4 u 7,
BBIHYTh IIPY>KUHY 8 1 OCHOBHOM KJjanaH 9.

Hetanu xnanaHa (pucyHOK S51) MpOMBITH B YUCTOM OCH3WHE MPOAYTh CHKATHIM
B031yxoM. [IpoBepuTh paboure MOBEpPXHOCTH KJIAAHOB U CEJEN Ha MPEAMET MEXaHu-

YCCKHUX HOBpG)K,Z[eHI/Iﬁ 1 U3HOCA, MOBPCIKACHUA U U3HOC HE AOITYCKAIOTCH.

124



[IpoBeputh Ha mpeameT obauTepanuu (00pa3oBaHHe TBEPIOTO0 HECMBIBAEMOTO
HajeTa) ApoccenbHoe oTBepcTre 10 0CHOBHOrO KianaHa 9, mpu He0OXOAUMOCTH TPO-
YUCTUTh OTBEPCTUE CTAJILHOM MPOBOJIOKON WIIM CBEPJIOM MOJAXOASIIErO JUaMeTpa.

CMmazarp netanu KjiamaHa padodel KMJIKOCTBIO, COOpaTh KiamaH B MOCJIEI0Ba-

TEJILHOCTU 00paTHOM pa3dopKe.

Pucynok 51 — JleTanu npe1oXpaHUTEIBHOTO KiIalaHa

B cimydae Hanmmuus yreyek yepes BCIOMOTATENbHBIN KJIAllaH 5 HE yAAeTCs Mpo-
U3BECTH PETYJIMPOBKY MPEIOXPAHUTEIBHOTO KJallaHa Ha HeoOXxoauMoe JaBieHue. B
HEKOTOPBIX CIIy4asix MOXKET ITIOMOYb YBEJIIMYEHUE JIPOCCEIBHOr0 oTBepcTus 10 0CHOB-
HOTO KJamaHa 9, BeIMYMHY YBEIMUYEHUS MOJOUPAIOT WHIUBUIAYATHHO, OTIBITHBIM ITY-
TEM.
OpnHako cienyeTr MOMHHUTb, YTO ATO BPEMEHHAas Mepa M TaKOl KiamaH HeoOXOIHUMO
3aMEHUTH IIPU IIEPBOM BO3MOXKHOCTH.

3agaHue

PeMOHT nipe10XpaHUTEIBbHOTO KilanaHa

Xoa padoTsI
1. Hanncats 3Tansl pa3dopKu NpeJOXpaHUTEIBHOIO KilanaHa
2. YKa3aTb TEXHOJIOTUIO PEMOHTA IIPEIOXPAHUTEILHOTO KJlallaHa

3. Yka3aTb HHCTPYMEHT, HEOOXOIUMBII /IS PEMOHTA MPEIOXPAaHUTEILHOTO KiIaraHa
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KoHTpoJbHbIE BOIPOCHI
1. Kakue BcTpeuaroTcs: AeEeKThI IPET0XPAaHUTENbHBIX KIalaHOB?

2. Kakyto poJib BBITIOJIHSIET MPEOXPAaHUTENbHBIN KJIalaH B Hacoce?

MNPAKTUYECKAS PABOTA Ne 46
Ha3spanue paGorbi: PEeMOHT HanpaBisAOMMX CTAHUH TOKAPHBIX CTAHKOB.
Heab: @opmupoBaHHE YMEHHU MO PEMOHTY HANPABISIOMIMX CTAHUH TOKAPHBIX
CTaHKOB.
YMEHHUA:
- OIIPENEIIATh CIOCOObl PEMOHTA HANPABIISAIONIMX CTAHUH TOKapPHBIX CTAHKOB;
- IPOBOJIUTH PEMOHT HAIIPABJISIOMINX CTAHUH TOKAPHBIX CTAHKOB;
- onpenensaTs 000pyAOBaHUE IJIi PEMOHTA HANPABJISAIOIIMX CTAHUH TOKAPHBIX CTaH-
KOB.
3HAHMA (AKTyaTu3aIms):
- TEXHOJIOTMH MPOIECCa PEMOHTA HAIMPABIISIIOIIMX CTAHUH TOKAPHBIX CTAHKOB.
Teopernuecknit MaTepuas
OOmiee mnpeacTaBiIeHUE O MEPEHOCHOM MPHUCIOCOOJIECHUU i UUTM(POBAHUS

HaNpaBJIAIOIIMX CTAHUH JA€T PUCYHOK 52 a.
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Pucynok 52 - IlepeHocHoe mpucnoco0ieHue AJisl NUTu(oBaHUs HATPaBIISIOIINX
CTaHUH:

a — mnpucnocoOjeHue B pabore, 6 — BUIbI npoduiieit, 00padaTbIBa€MbIX MPU MOMO-
1 TPUCTIOCOOICHUS

[Tty mpucnocoOyieHusi ¢ ABYyMsI €€ CMEHHBIMH HaIpaBJISIONIMMU, KOTOPHIE
KpeIATCs K Hell BUHTAMU, YCTAaHABIMBAIOT HA TOKAPHOM CTaHKE — Ha MPHUITA0pEHHBIX
HaIpaBJSIIOMKX I 3aaHei 0a0ku. [locienane MoryT uMeTs Jr00yro Gopmy, J0myc-
KaeMyr0 HaOOpOM CMEHHBIX HANpPaBISIFONINX MPUCIIOCOOIeH . B HKHEH YacT TIn-
Thl CMOHTHPOBAHBI TIOMTPYKWUHEHHBIE YIOPBI ¢ MAPUKOMOIITUITHUKAMHA U S, BBITIOJ-
HSIOIMMH POJib KaTKOB. [Ipucmocobiienne nepemMeniaoT BAOJIb CTAHUHBI BPYUYHYIO.
[Tpu nndoBaHUM KPYIHBIX CTAHWH MOYKHO TTPUMEHSTH LIECITHYIO TTepeaaqy.

[Ipu 3HAUUTETHHOM W HEPABHOMEPHOM H3HOCE HAIPABJISIONIUX MPUMEHSIOT
npucrnocoosnenus 1 ¢ppezepoBanusix ux. OgHako nocie ppezepoBaHusi HEOOXOIUMO
HaIpaBJIAIONIMEe WK Ma0puTh, WK NUTHQOBaTh. [10p30BaThCS TMEPEHOCHBIMHU TPH-
CIIOCOOJICHHUSIMU TEM BBITOJHEE, UeM OOJIbIIE JJTNHA CTAHUHBI.

Ha pucynke 52 0 noka3anbl BUABI poduiieii, o0padaTbiBaeMbIX MEPEHOCHBIM
UG OBAIILHBIM ITPUCIIOCOOJICHHEM: 6— CTaHWMHBI TOKAPHOIO CTaHKA; /— CTAHHHBI
MIPOJIOJIBHO-CTPOTAIBHOTO CTaHKa, 8, 9, — HaAMpaBJIAIOMUX TUTIA «JIACTOYKHH XBOCTY,

10, 11— xomOuHUpOBaHHOU (POPMBI
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3agaHue
BBINOTHUATE pEMOHT HAMPABISAIONIUX CTAHUH TOKAPHBIX CTAHKOB
Xoa padoTbI
1. Onucarb MOATOTOBUTENBHBIE MEPONIPUATHUS TIEPE]l PEMOHTOM HAIPABIISIIOITNX
CTaHMH TOKApHBIX CTAHKOB.
2. OmnucaTh TEXHOJIOTHIO PEMOHTA HAIIPABJISIONIUX CTAHIUH TOKapPHBIX CTAHKOB.
3. BriOpaTe unctpymeHnT (o0opyaoBaHue) Jjsl PEMOHTA HAMPABISIIONINX CTa-
HUH TOKApHBIX CTAHKOB

4. Onncarts Kak MMPOU3BOAUTCA KOHTPOJIb OTPCMOHTHUPOBAHHBIX CTAHUH.

KoHTpoJibHBIE BOIIPOCHI
1. Ilepeuncnure eeKTbl CTAHUH TOKAPHOTO CTAHKA.

2. Kak OIIPCACIINTE BCIINYUHY U3HOCA HaHpaBHHIOHII/IX?

INPAKTHYECKASA PABOTA Ne 47

Ha3zBanue padorbl: PeMOHT KOHCOJIEH pe3epHOro CTaHKa.
Heab: opMupoBaHre yMEHUN 0 PEMOHTY KOHCOJEH ()pe3epHOTO CTaHKA.

YMEHHUS:
- OIPEIEINSTh CIIOCOOBl PEMOHTA KOHCOJIEH (Gpe3epHOro CTaHKa,
- IPOBOJIUTH PEMOHT KOHCOJIEH (pe3epHOro CTaHKa,
- OTIpeAeIIATh 000pYyI0OBaHHE JIJIsl PEMOHTA KOHCOJIEH (pe3epHOro cTaHKa.

3HAHUSA (aKTyaJIn3alus):
- TEXHOJIOTMH MPOIECCa PEMOHTA KOHCOJIeH )pe3epHOro CTaHKa..

Teopernuecknit MaTepuas

KoHconu BcTpeuaroTest pa3iMuHbIX KOHCTPYKLHMA, OHAKO CIIOCOOBI pEMOHTA MX
HaIIPaBJSIOIIMX B OCHOBHOM OJIMHAKOBBI. ba3oil Mpu pEMOHTE MOXKET CIIYKUTb OCh
BUHTA IIEPEMEILIECHNS KAPETKU WJIM IMOBEPXHOCTh, KOTOpas MPH SKCILTyaTallUd HE W3-

HAIIMBAETCs, a JJI1 KOHCOJEeH (pe3epHbIX CTaHKOB, Hampumep mojaenu 6H81, — mo-
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BepXHOCTh 8. [loATOMYy panmoHanbHO HAYMHATH PEMOHT KOHCOJH C 00pabOTKH MO-
BepxHOCTeN 3,6,7 U 3aBeplIaTh NPUTOHKON MOBEPXHOCTEH, CONMPATaEéMbIX C HallpaBs-
JSAOIMMMA U CTaHUHBL. [Ipr 3TOM BOCCTaHABIMBAIOT MEPHNEHIUKYISPHOCTh 3ITHUX
HaIPaBJIAIONIUX 110 HampaBieHusM aa u al.al.-, 66 n 6101, BB u B

JIJist 5TUX MPOBEPOK YI0OHO MOJIB30BATHCSA MPUCIIOCOOIECHUSMU, MPEACTABICH-
HbIMU Ha pucyHke 53. KoHconu W mpucrnocoOSieHHs YCTaHABIMBAIOT Ha CTaHUHE
CTaHKa M HaONIOAAIOT 3a MOKA3aHUSMU CTPEJIKM MHAMKaTopa. Bce 3aMeueHHbIE OT-
KJIOHEHUS! YCTPAHSIOT Ia0peHUEM MOBEPXHOCTENH KOHCOJIHU, CONMPSITraeMbIX CO CTaHU-
HOM.

TexHomornyeckuii MpoLECC PEMOHTA HAIMPABISAIONIMX KOHCOJIU IIa0peHHeM
CBOJAMTCS K CIIEIYIOLEMY:
1. VYcranaBmuBarOT KOHCOJIb HAa  BEPCTAKE MOBEPXHOCTAMHU W BBEPX.
2. IIIaOpsAT NOBEPXHOCTH M O MOBEPOYHON IJIUTE HA KPACKY M MEPUOJUYECKU KOH-
TPOJIBHBIM YTOJIbHUKOM MPOBEPSAIOT UX MEPIECHIUKYISIPHOCTh MOBEpXHOCTU. [omyc-
KaeMO€ OTKJIOHEHHE OT MPSIMOJIMHEHHOCTH (BorHyTOCTH) — 0,015 MM Ha Bcel ayiuHe
HaIpaBJISIIOLIUX.
3. IaOpsT nmoBepXHOCTh MO JHHENKe. OTKIOHEHHE OT MapaIeIbHOCTH MPOBEPSIOT
OTHOCHUTENILHO Hepaboyeil MOBEpXHOCTH (YUacTKM Ha KOHIAX JI€TalM) UM OTKJIOHE-
HUE OT MEPNEHIUKYJISIPHOCTH OTHOCUTEIBHO MOBEPXHOCTH KOHTPOJIBHBIM YIOJbHH-
KOM.
4. abpsAT noBepXHOCTb. JlomycTHMOE OTKJIIOHEHHE OT MapajyieIbHOCTH €€ MOBEpX-
HocTtH He 6osiee 0,02 MM Ha BCeH JJIUHE.
5. [IabpsT moBepxHOCTH. JlomycTHMOE OTKJIOHEHHWE OT MapauIeIbHOCTH JTOM IO-
BepxHOCTH He Ooitee 0,02 MM Ha BCei ITHHE.
6. IlaOpsaT moBepxHOCTh. JlomycTuMas HemapaiedbHOCTh MOBEPXHOCTU HE Ooiee
0,02 MM Ha Bcel JJIMHE.
7. YcTaHaBIMBaIOT KOHCOJIb HA OTPEMOHTHPOBAHHBIE HANPABJISAIONIME CTAaHUHBI, 00€eC-
MIEYUB MOJKUM K OOKOBOM (HEKJIMHOBOM) COMpsiraeMoi MOBEPXHOCTH 1.
8. YcTaHaBIMBaIOT MPUCHIOCOOICHUS U MIPOU3BOIAT 3aMepbl, KOHTPOJIUPYS OTKIIOHE-

HUS OT MEPHEHAMKYJSPHOCTH HANpaBISIOLMX, [0 HamlpaBiIeHUsM aa, 00 U BB.
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9. IIaGpsaT MOBEPXHOCTH KOHCOJIM, COTMPSTaeMble C HAMPABISIOMIUMHA U CTAaHUHBI, C
y4€TOM TOKAa3aHUM HHAUKaTOpa. HemepneHIuKyIsIpHOCTh IOBEPXHOCTEH U IO
HaIpaBJICHUSAM aa U a,at JoJpkHa ObITh He Oosiee 0,03 mm Ha mmHEe 300 MM (HAKJIOH
JIOITYCTUM TOJIbKO B CTOPOHY CTaHUHBI)

3 & 5 67 8 9 10

Npucnocodnenue] F|} T Kowconms
pucnocodnen : ()

Cmanuna

A-A

[Cmakusa

| Howcons

Pucynoxk 53 — IIpucniocoOieHnst 111 peMOHTa KOHCOJICH
3aganue

BrIMoTHUTE peMOHT KOHCOJICH (Ppe3epHOro CTaHKa
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Xox pa6oTbl
1.0nucatp Mo3TarmHoO PEMOHT KOHCOJU (Dpe3epHOro CTaHKa.
2. YKa3zaTb HHCTPYMEHT, IPUMEHSIEMBIN B PEMOHTE KOHCOJIU ()PE3EPHOro CTaHKAa.

3. Yka3arh Kak MPOU3BOAUTCA KOHTPOJIb OTPEMOHTHPOBAHHOW KOHCOJIH.

KoHTpoJbHbIE BOIPOCHI
1. Kakue BctpedaroTcst 1eeKThl KOHCOMH?

2. Kak OIIPpCACINTL BCIINYNHY U3HOCA KOHCOJIH?

MMPAKTUYECKAS PABOTA Ne 48
Ha3zBanue padoTbl: PEMOHT cTOJI0B (Dpe3€pHBIX U CTPOraIbHBIX CTAHKOB.
Heab: dopmupoBaHue YMEHHUH IO PEMOHTY CTOJIOB (PE3EpPHBIX U CTPOTAJIbHBIX
CTaHKOB.
yMeHHS:
- OIPEIEINSTh CIIOCOOBl PEMOHTA CTOJIOB (PPE3EPHBIX U CTPOTAIbHBIX CTAHKOB;
- IPOBOJIUTH PEMOHT CTOJOB ()PE3EPHBIX U CTPOTAIBHBIX CTAHKOB;
- omnpeAensaTh 000pyAOBaHUE JUIsl PEMOHTA CTOJIOB (PPE3EPHBIX U CTPOTAIbHBIX CTaH-
KOB.
3HAHMA (AKTyanu3aius):
- TEXHOJIOTHH TPOIECCa PEMOHTA CTOJIOB (Ppe3epHBIX U CTPOTAIbHBIX CTAHKOB.
Teopernueckunii MaTepuaJl
Cronbl (puCyHOK 54) pas3inyaroT JBYX THUIOB: MOJBHKHBIC, IPEIHA3HAYCHHBIC
JUTSL KPETUICHHS ¥ TIepeMeIeHrsI 00pabaThiBaeMbIX JeTaliel 10 JaHHBIM KOOPIUHA-
TaM, U HEMOJIBH>KHbIE — KPYIHBIX MPOJI0JIbHO-(DPE3EPHBIX U APYTHX CTAHKOB.
VY MOABMKHBIX CTOJIOB (PPE3EPHBIX, CTPOTATBHBIX M JPYTMX CTAHKOB M3HAITUBA-
I0TCS Harpasisroniye 1, 2, a 4, HapyiaeTcs IIOCKOCTHOCTh pabouel MOBEPXHOCTH
U TNapajuielbHOCTh ee HampasisitonuM U 1o h u hl. bokoBsie moBepxHoctu T-

O6p33HBIX IMa30B OKAa3bIBANOTCA HCIAPAJIICIIbHBIMU ITOBCPXHOCTAM H HAIIPABJIATO-
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mux. Ha moBepxHOCTH, KOTOpasi HEMOCPEJACTBEHHO COIMpUKacaeTcs ¢ oopabarsiBa-
eMOH 3aroTOBKOM, MOSIBIIIOTCS 3a00WHBI, HAJJIOMBI, HAAPE3bl U JAPYTHe NCPCKTHI,

KOTOpbIE YCTPAHSIOT MPU PEMOHTE.

Pucynox 54 - Cxema pemMoHTa cTosia Ppe3epHOro cTaHKa

[IpsAMOTMHEMHOCTH Y B3aMMHAs MapAJJIEIbHOCTh YKa3aHHBIX OBEPXHOCTEN TOKHBI
OBITh BOCCTAaHOBJICHBI ¢ TOYHOCTHIO He HIKe 0,02 MM Ha 500 MM JJTHHBI, a TNIOCKOCT-
HOCTh MOBEPXHOCTH — € TOYHOCTHIO 0,04 MM Ha 1000 MM [JTMHBI CTOJA (TOIBKO B
CTOPOHY BOTHYTOCTH).

[Ta3bl, B KOTOPBIX UMEIOTCS HAJIJIOMBI, 11€JIECO00Pa3HO PEMOHTUPOBATH BCTaBKaMU
(bhOpMBI «IACTOYKKH XBOCT» Ha KJiee (TT0Ka3aHo >KUPHBIMU JTUHUAMU). [Ipu cunpHO
MOBPEXKICHHON MOBEPXHOCTH JICJIAIOT OOJIBIIYIO HAKIAJKY, KOTOPYIO TAKXKE CTaBAT Ha
KJICH U JIOTIOJTHUTENILHO KPEIsT YeThIphMsI BUHTaMH (Ha PUCYHKE HE MOKa3aHo), KOTO-
pBIE PACIIOJIAraroT 110 €€ KpasiM.

VY ¢T0J10B HEOOJIBIIINX PAa3MEPOB, HAITPUMEP CTAHKOB Mojeeit 675 u 679, Hanenky
BBITIOJTHSFOT TI0 BCEH MOBEPXHOCTHU. J[JII 3TOTO CTPOTArOT WK (Ppe3epyroT BCIO MO-
BEPXHOCTh, CHUMAs CJIIOW MPUMEPHO 10 IITPUXOBOM JUHUU. TaKyro HAaIEJIKy KPEsaT
TaK ke, KaK HakiIaAKy. [Ipyu HeOOMbIINX MOBPEXKACHUSIX HAJIPE3 WU TITyOOKHe 3a00U-
HBI (PpEe3ePYIOT U YCTAaHABIUBAIOT HAJICTKY Ha KJIEH.

Eciu Ha MOBEpXHOCTSAX Ma30B UMEIOTCS HEOOJIBIIINE MTOBPEKICHHS U €CITU TIPU ITOM

MTOBEPXHOCTHU OKA3BIBAIOTCS HEMApAJIJICIIBHBIMU MTOBEPXHOCTSIM, TO MMa3bl Ppe3epyroT
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JI0 0YEPETHOTO PEMOHTHOTO pa3Mepa MHUPUHBI ¢ TOYHOCTHIO 0,02 MM, 00s3aTeIbHO
BBIJICPKUBAs IApAILIETbHOCTh MEXKTY MTa3aMU U UX MapajuIeIbHOCTh HAIIPABIISIOIINM
CTOJIa B IPOJOJIbHOM HaIlPaBJICHUH.
Hanenku u BCTaBKU U3rOTABIMBAIOT U3 TOTO K€ MaTepualia, U3 Kakoro cAeiaH CTOJ, U
HNPUTOHSIOT C TOYHOCTHIO, YCTAHOBJICHHOM ISl XOI0BOM MOCAAKU 3-TO U 4-TO KIJIACCOB.
[ToBepxnoctu 1,2,3,4 00pabaThIBAIOT TOIHKO MOCIIC OKOHYAHHS PEMOHTA TTOBEPXHO-
cTH ctoja. [loBepxXHOCTh TOKHA OBITH MapasuiesbHa T-00pa3HbIM TTa3aM | MPU HE00-
XOJIMMOCTH €€ CTPOrar0T OJJHOBPEMEHHO C PEMOHTOM I1a30B.

3aganue

BoInonHUTh peMOHT cToja (pe3epHOro CTaHKa

Xoa padoTbI
1.Onucath MO3TaHO PEMOHT CTOJIa (PPE3EPHOTO CTAHKA.
2. YKa3aTb HHCTPYMEHT, IPUMEHSEMbIN B PEMOHTE CTOJIa (PPE3EPHOro CTaHKA.

3. YKa3aTp KaK IpOU3BOIUTCS KOHTPOJb OTPEMOHTUPOBAHHOMN CTOJA.

KonTposbHbIe BONIPOCHI
1. Ilepeuncnure nedexThl cTONIA PpEe3epHOro CToA.

2. Kaxk onpenenuts BeTUYNHY M3HOCA cTONA?

IMPAKTHYECKASA PABOTA Ne 49
Ha3zBanme padotrbi: BoccTaHOBIEHNE MPUKUMHBIX TIJIAHOK U KIMHBEB.

Heab: @opMupoBaHUE YMEHUN 110 BOCCTAHOBJICHUIO MPUKUMHBIX IJIAHOK U KIUHbB-

€B.

yMeEHHus:
- OIPENENATh CIIOCOOBI BOCCTAHOBJIEHHS IPH>KMMHBIX IJIAHOK U KJIMHBEB;
- IPOBOJUTH BOCCTAHOBJICHUE MPUKUMHBIX IUIAHOK U KIMHBEB;

- OIIpCACIIATD 060pyz[0BaHHe AJIs1 BOCCTAHOBJICHU A NPUKHMMHBIX TIJIAHOK W KJIIMHLCB.
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3HAHUSA (aKTyaJIn3alus):
- TEXHOJIOTMH MPOIECCa BOCCTAHOBIICHUS MPUKUMHBIX IJIAHOK U KJIMHBEB.

Teopernuyeckuii MmaTepuast

[Ipu 3kcruTyaTalluy CTaHKa MECTO COMPSKEHUS CKOJIBKEHUS CTAaHUHBI C MPU-
KUMHOM TUIAaHKOW HW3HAIIUBAeTCs U 00paszyercs 3a30p, KOTOPBIM MpU pEMOHTE
YCTPAHSIOT 32 CUET IUIAaHKH, TaK KaK OHA JICIIECBJIE, YEM CTAaHWHA.

UYToOBl NPUCTYIIUTH K PEMOHTY, HYKHO CHavalla y3HaTh BEJIMYMHY 3a30pa. Ee
3aMepAroT ynoM. [Ipyu peMoHTe ¢ MOBEPXHOCTH IUIAHKW CHHUMAIOT CJIOM METaia,
PaBHBIN BEJIMYMHE 3a30pA.

[lnanku pEeMOHTUPYIOT MmA0peHueM, UUIM(QOoBaHUEM, CTPOTaHUEM WU
HaKJICMKOW HaJENOK, MePUOJUUYECKH MPOBEPsiA MJIOTHOCTh MpUJIEraHus IJIaHKU Ha
KpPacKy; OJHOBPEMEHHO 3aMepstoT 3a30p mrynom TtoamuHon 0,03—0,04 mm. [lpu
YCTaHOBKE OTPEMOHTUPOBAHHOM IIAHKU HA MECTO HEOOXOJIMMO, YTOOBI OHA IIJIOTHO
npujerajia K HampaBJsiIOIIed U B TO K€ BpeMs JOMycKaja CBOOOJHOE JIBH)KCHUE
ctojia. BUHTBI MOKHBI OBITH 3aKpeIUieHbl HaAEKHO. PerynmmupoBaTh comnpsikeHue
MJJAHKU CO CTAaHWHOM OcllabJeHuEeM 3aTsKKU BUHTOB He Jomyckaercs. [IpuxumMHbie
IJIAHKK MOKHO OTPEMOHTHUPOBATh YCTAHOBKOM Ha HMX TPYIIYIOCS MOBEPXHOCTh
HAJICJIKU U3 TEKCTOJIUTA, MPUKPETUISIEMON BUHTAMU UJIU KIIEEM.

Y miaHoOK C PEryJMpyrolydM YCTPOMCTBOM H3HOC B TEUEHHE HEKOTOPOTO
BPEMEHU KOMIICHCHPYIOT 3aBUHYMBAHUEM BHHTOB, MPWKHUMAIOIIUX IUIAHKY K
Hanpasisitomend. Korga ke 3a3op K npeBpiiaer Mm, ycTaHaBIMBaKOT HOBYIO IUIAH-
KY.

PeMOHT mpmXUMHBIX TUTAHOK B (hopMe mapajijiesiorpaMma, KOTOPBIMH KOM-
MEHCUPYETCS U3HOC HAIpPaBIISIONIUX «JIACTOUYKHUH XBOCT», OOBIYHO MPOU3BOIUTCS
numdoBaHueM WM TIaOpeHWeM TOW TMOBEPXHOCTU IUIAHKH, YTO COMPSTaeTCs C
HaNpaBJSAIOIIKUMHA APYrou aetanu. Y 3Tu niiaHky 3aMeHSIOT HOBBIMU, Koraa 3a30p K
MIPEBBIIIAET MM.

[Tocne HECKOIBKUX PEMOHTOB COINPATAEMbIX JIeTalleld BeTMUMHA IIEIN 3HAYU-

TCJIbHO BO3pacCTacT. HOC—)TOMy MNPpUXOJUTCA YBCIWYHMBATL PasMEp IUIAHKHK IIO IH-
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pUHE.

OpnHako Takue IMJIaHKU HEBO3MOKHO XOPOILIO MPUTHATH, TaK KaK U3-3a 00JIb-
II0M MIUPHUHBI HE 00€CTIEUYNBACTCSI HOPMAIBHOE CONMPSHKEHUE TPYIIUXCS MOBEPXHO-
cTed MIaHku W cynmopTa. [loaToMy st GOJbINEH HAIEKHOCTH JOMOTHUTEIHHO
YCTaHaBJIMBAIOT BUHTHL. ECIM HEb3s BBECTU JIONOJHUTEIBLHOE KPEIUIEHUE, Ha TIPO-
TUBOITIOJIOKHYIO MOBEPXHOCTh CYNIIOPTa HAKICHBAIOT HAJACJIKY W3 TEKTOJIUTA WU
HApAIIMBAIOT MOBEPXHOCTh AKPWIOILIACTAMHU, a4 MPUKUMHYIO TUIAHKY AEIAl0T HOP-
MaJIbHOM IIUPUHBL.

N3HomIeHHbIE KIUHBS 11€71€C000pa3HO BOCCTAHABIMBATh HAJEIKaMH U3 TEK-
CTOJIUTA, KOTOPBIA MOAOUPAIOT TIO TOJIIUHE B 3aBUCUMOCTH OT BEJIMYHMHBI 3a30POB.
Nx craBsaT Ha KapOMHOJIBLHOM WJIM SMOKCUIAHOM Kiiee. KiuHbs BecbMa y100HO BOC-
CTAHABJIMBATh AKPWIOILUIACTAMH, JJIsI 3TOrO C TPYLIECUCS MNOBEPXHOCTH KIIMHA
COCTparuBaroT CJIOW METaIa HEe MeHee 1,5 MM, 3aTeM €ro yCTaHaBJIMBAIOT HA MECTO
TaK, 4TOOBI 1O JUTHHE ObLT 3amac Ha PeryaupoBKy, U IIymoM 3aMepsIFOT 3a30p MEXIY

KIIMHOM M CYIIIOPTOM.

%
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Pucynok 55 - TlpmwxuMHbIe TIJIaHKH:
a — HeperyJImpyembie, 0, B, T —C PETYIUPYIOMIUMH YCTPOHCTBAMH;
1— nnankw, 2, — W3HANTUBAIONINECS TTOBEPXHOCTH, 3, 4— KpETe)KHBIC BUHTHI,
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5 — yCTaHOBOYHBIE (PETYIUPYIOIIKE) BUHTHI, K — omyckaeMslil 3a30p
Jlanee KJIMH NPUKUMAIOT K CHELHATIbHOMY OpYCKY, ITOJJIOKUB IO/ Kpasl KIMHA

IJIACTUHKU, COOTBETCTBYIOIIME BEJIMYMHE MOJYYEHHOIO 3aMepa (3a30pa), FepMEeTU3U-
PYIOT IJIACTWJIMHOM M 3aJIBaIOT IiactMaccoil Ilocie 3aTBepieHusl ONMUINBAIOT IpH-
JIMBBI IUIACTUKA U MAOPST KIUH 10 MECTY.

KiuH MOXXHO BOCCTaHABIIMBAaTh HapalllMBAHWEM YYTYHHOM WM CTaJbHOM
HaJENIKU (B 3aBUCUMOCTH OT MaTepuasa, U3 KOTOPOro M3rOTOBJIEH KIIMH), KOTOPYIO
IIPUBAPUBAIOT K YTOJIIIEHHON ero yactu. [ToToMm Hazenky cTporatot uim Gppe3epyroT u
IIPUTOHSIIOT 110 MECTY.

3ananue
BBINIOTHUTE BOCCTAHOBIIEHUE MTPYXKUMHBIX TUIAHOK

Xoa padoTbI
1. OnucaTpe NO3TAaHO BOCCTAHOBJICHUE MPUKUMHBIX IJIAHOK.

2. YKa3aTb HHCTPYMEHT, IPUMEHSEMbIN B BOCCTAHOBJICHUH NPUKUMHBIX IIAHOK.
3. YKa3arh Kak NpOU3BOAUTCSA KOHTPOJIb IPHKUMHBIX IUIAHOK.
4. Onucath TEXHOJOTHIO BOCCTAHOBJIEHHUS KJIMHBEB, YKa3aB HEOOXOJUMBIH UHCTPY-

MCHT AJIs1 BOCCTaAaHOBJICHHA.

KonTposbHbIe BONIPOCHI
1. Kakue BcTpevaroTcst 1eeKThl CTOJIa MPHMKUMHBIX TUTAHOK?
2. Kax onpenennTs BeNMMYUHY U3HOCA IPYKUMHBIX TUTAHOK?

3. Kakue BcTpevarorcst 1eeKThl KIIMHBEB?

IMPAKTUYECKAS PABOTA Ne 50
Ha3zBanue padoTbl: PEMOHT NJIaCTUHYATHIX MIECTEPEHHBIX U JIOMACTHBIX HACOCOB.
Heab: ®opMupoBaHHE YMEHHM MO PEMOHTY IJIACTUHYATHIX WIECTEPEHHBIX U JIO-
MMACTHBIX HACOCOB.

YMeHHUSA:

136



- ONPENENATh COCOOBl PEMOHTA IUIACTHHYATHIX IIECTEPEHHBIX U JOMACTHBIX HAaCO-
COB,;
- IPOBOAUTH PEMOHT IJIACTUHYATHIX HIECTEPEHHBIX U JIONACTHBIX HACOCOB;
- OIpenesATh 000PYI0BaHUE ISl PEMOHTA IUIACTHHYATBIX IIECTEPEHHBIX M JIOMACT-
HBIX HacOCOB.
3HAHMA (AKTyaIu3aLus):

— TEXHOJIOT'MH MPOIecca PEMOHTA IJIACTUHYATHIX IIECTEPEHHBIX U JIONACTHBIX HACO-

COB.

Teopernuecknit MaTepuas

Hacocsl, HarHeraromue Macio B paboyue HWIMHAPHI, SBISIIOTCS OCHOBHBIMHU Meé-
XaHU3MaMH THJPONPHUBOIOB. B rumponpuBosax MNPOMBIIIEHHOTO O0OpYyIOBaHUS
NPUMEHSIOTCS LIECTEpEeHYaThie (PUCYHOK 56, 57), nomacTHele (IJIacCTUHYATHIE) (PUCY-

HOK 58), mopIIHeBbIE U IPYTUE HACOCHI.
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Pucynok 56 -O6muit Bui mectepenuaroro Hacoca ['T1-22
[llecTepeH4aThie HACOCHI COCTOAT M3 JIBYX 3yO4aThIX KOJIeC (MPEUMYIIECTBEHHO

HapYKHOTO 3alleTIEHNs ), BPAILAIOIIMXCS ¢ MAJIbIMH 3a30paMu B KOPITyCe.
Macino 3axBaTbIBaeTCsl BpalllalOIIUMUCS 3yOUaThIMU HIECTEPHSIMHU M3 BCAChIBAIOIICH
30HbI BIaJIMHAMH 3YObEB; BBICTYIBI 3yObEB, BXOJS B 3allCIVICHUE, BHITAIKUBAIOT Mac-
JO W3 BHAJWH 3yObeB B 30HY HarHetanus. [y ycTpaHEHHs HM3JIMILHETO JaBIICHUS,

BO3HHUKAIOLICTO MCKAY SY6BHMI/I, B MCCTC 3aKJIIMHUBAHUSA ) KUAKOCTH, HA TOPUC KOPITY-
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ca (WM BKJAJBIIIEH), BBIIOJHEHA CHELMAIbHAS KaHAaBKAa, OTBOJALIAS 3alHpPaeMoe
MacJio B 30HY HarHeTaHus. ITOT IPOLIECC MPOUCXOAUT HEMPEPBIBHO.

[IlecTepenuaThlii HACOC COCTOMT M3 KOpIIyca, K TOpLAaM KOTOPOrO MPUKPEIIIEHBI
¢manupl. Ha nmpuBomHOM Basly mOMeIIeHa Beayllias MIECTepHs, COeTUHsIeMas C BeI0-
Moit. O0e 1ecTepHr COSAMHEHBI C BAJIMKAMU U MOCPEICTBOM IITTOHOK MO CKOJIb3SIIEH
nocagke. OT OCEBOTO CMEIICHUSI BAIMKU YJIEPKUBAIOTCS MPYKUHHBIMU KOJIBIAMH.
[{anp! BaMKOB BpaIaroTCsS Ha UTOJYATBHIX MOIIMITHAKAX B KOMIUJICKTOM HTOJIOK.
Ha cThikax xoprmyca M KphIIIEK MOCTAaBJICHBI MPOKIAJIKK U3 TOHKOW Oymaru, obecre-
YUBAIOIIME TEPMETUYHOCTh coequHeHus. JlJid mpenoTBpallleHHus] YTeYKH Macia I10

IIPUBOAHOMY BAJIMKY 4CPEC3 OTBCPCTHUC B KPBIIIKC ITPCAYCMOTPCH CaJIbHHK.
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Pucynok 57 - KoHCTpyKLMS IECTEPEHHOIO HACOCA:
1,9— 3yGuaTtsie komeca; 2, 7, 12 — xpoimku; 3 — Banuk; 4, 10 — BrmaapImy;
5 — mrtudrer; 6, 13, 14 — BunHTH, 8— KOpmyc; 11 — BTynka

[Tpu paBUIIBHBIX YCIOBHSX IKCILIyaTaIllMH IJIACTUHYATHIC HACOCHI (PUCYHOK 58)
padoTtaror 5000...6500 u Oe3 3HAYMTENBHOTO YXYJIIEHUs 3Ha4YeHHs mojadu. OIHaKo
npu 0oJiee ITUTEIHHOM CpOKe pabOThI psij JAeTayield n3HammBaercs. Hanbonpmmii u3-
HOC HMEET CTaTOpHOE KOJbllo 7, Jyonactd 13 u pacnpeaeiuTeSbHble JHUCKU 5,
8. MeHblile U3HAITUBAETCS pOTOP 3.

PeMOHT mtacTMHYATBIX HACOCOB BBUJY CIIOKHOCTH MX JIEMOHTa)kKa, BOCCTAHOB-
JICHUST M3HOCUBIIUXCS JIETAICH, MOCICPEMOHTHON COOPKH OTIMYACTCS 3HAYUTEITHLHON

TPYAOEMKOCTBIO U CJIOKHOCTBIO.
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[Ipu HETOCTATOUHOM OCHAIIEHHOCTH PEMOHTHON 0a3bl IPENNPHUATHS 3aTPaThl HA
PEMOHT IUIACTUHYATOrO0 Hacoca MOTYT B 2..4 pa3a NpeBbIIATh CTOMMOCTb HOBOTO
Hacoca. [Ipu Xopomo opraHn30BaHHOM U OCHAILIEHHOM PEMOHTHOM ITPOM3BOJICTBE 3TH
HAcOChl peMOHTHPYIOT. Hacoc pa3dupatoT, BOCCTaHABIMBAIOT WM 3aMEHSIOT HOBBIMH

CIro U3BHOCHUBIIUCCI ACTAJIN.
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Pucynok 58 - [lnactuHuatsiii Hacoc:

a — KOHCTPYKIIUsl; 6 — OCHOBHBIE JieTanu; 1 — oTBepcTHe MJis OABOAA Macia; 2
— YIUIOTHUTEIBHOE KOJBI0; 3 — poTop; 4 — mTytep; 5, 8 — pacnpenenuTenbHbie
JIUCKH; 6— KphIlka; 7— ctatop; 9 — kopnyc; 10— ¢manern; 11 — Ban potopa; 12,
14 — BcacwIBaroNIye U HarHETaTeNbHbIC OKHA; 13 — momactu; 15 — BHYTpEeHHSIS TI0-

BEPXHOCTh cTaTopa; 16— mrtudt

3aganue
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BpINOMHUTS pEMOHT IJIACTUHYATHIX MIECTEPEHHBIX U JIONACTHBIX HACOCOB
Xoa pabdoTbI

1.OmnucaTh NO3TanHO BOCCTAHOBIIEHHE KOPILyCa IIECTEPEHHOI0 HACcOCa.

2. YKa3aTb HHCTPYMEHT, IPUMEHIEMBIN IIPU PEMOHTE KOPITyca HIECTEPEHHOTO HAcOCa
3. Yka3arh Kak MPOU3BOJUTCS KOHTPOJIb KaUYeCTBA BHIIMOJIHEHHOMN pabOThI 0 PEMOHTY
KOpIIyca IEeCTEPEHHOr0 Hacoca.

4. OnucaTth TEXHOJIOTMIO BOCCTAHOBJIEHUS U3HOIIEHHOIO POTOPaA B JIOITACTHOM HAacoce
5. VYka3aTp MHCTPYMEHT, IPUMEHSAEMBIM MIPU PEMOHTE M3HOLIEHHOI'O POTOpa B JIO-
ITACTHOM HAacoCe.

6. YKa3aTh Kak MPOU3BOAUTCS KOHTPOJIb KaYECTBA BBIITOJIHEHHONW PA0OTHI IO PEMOHTY

HN3HOLICHHOTO pOTOpPA B JIOIIACTHOM HACOCC.

KOHTpOJIbeIe BOIIPOCHI
1. Kakue BCTPCUHAIOTCA I[G(beKTBI B MICCTCPCHHBIX Hacocax?
2. Kakue BCTPCUHAIOTCA I[e(i)eKTBI B JIOITACTHOM Hacoce?

3. Kak onpenenuts BeTMUUHY U3HOCA HACOCOB?

INPAKTHYECKASA PABOTA Ne 51

HazBanme padorbi: PeMOHT UMJIMHAPOB, WITOKOB, MOPIIHEH, pEryaupyrouei u
YIIPABJISIOLIEN apMaTyphl
Heab: PopmMupoBaHNE YMEHHUN IO PEMOHTY UWJIMHAPOB, IITOKOB, OPIIHEN, PETY-
JUPYIOLIEN U YIIPABJISAIOIIEH apMaTypHhI.

YMEHMUS:
- OMPENENATh CIIOCOObl PEMOHTA IIUIMHIAPOB, IITOKOB, MOPIIHEH, PETYIUPYIONIECH U
YIIPABIISOLIEN apMaTypHI;
- MIPOBOJIMTH PEMOHT LIUWJIMHJIPOB, IITOKOB, MOPIIHEN, PETYIUPYIOLIEH U YIpPaBIIs-
IOLIEW apMaTyphl;
- OTpeAesATs 000pyI0BaHUE JIJIsl PEMOHTA LMJIMHAPOB, IITOKOB, MOPIIHEH, peryiu-
PYIOLIEHN U YIIPABJIAOUIEH apMaTypPhI.

3HAHUSA (aKTyaJIn3alus):
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— TEXHOJIOTMM IIpoliecca peMOHTAa LWJIMHAPOB, IITOKOB, IOPLIHEH, PEryJIUPYIOIIEH
Y YIPABIAIOLIEN apMaTypHI.

TeopeTquCRm‘i mMarepuali

Humuuagap B ruapocucteMe (pUCYHOK 59) mpeoOpa3yeT SHEPTHIO JIBHXKYIIEHCS
pabouelt )KUJIKOCTH B MEXaHUUYECKYIO SHEPTUI0 JBIKYyIIerocs: nopiiHs. CylecTByoT
pa3JIMYHbIE KOHCTPYKLIMH LWJIMHAPOB, PACCUYMTAHHBIE HA PA3HBIE YCWIHS U CKOPOCTH
JBIKEHUS paO00YNX OPTaHOB.

IIpn peMOHTE T'MAPOCHUCTEM OCMATPUBAIOT IOJIOCTh LUIUHAPA U IITOK THIPO-
IIPUBOJA, IPOBEPSIOT X AUaMeTpbl. HemmnuaapruaHoCcTh He nokHA npeBbimath 0,03
MM Ha ayuHe 1000 MM; ipefenbHO aomyctuMas 004Kk0-00pa3HoCTh U BOTHYTOCTH 0,03
MM. HekpyriocTs ¥ HEIWIMHIPUYHOCTH IITOKA Jonmyckatorcs B npeaenax 0,01—0,02
MM. Eciii OTKIIOHEHMS IPEBBIIIAIOT TOIYCTUMBIE U €CIIM Ha BHYTPEHHEW MOBEPXHOCTH
HUJIMHAPA UMEIOTCS MPOJOJIbHBIE PUCKU W 33JIUPbI, HAJIUHAP PACTaYMBaAIOT, 3aTEM €r0
MPUTHPAIOT KPYTIIBIM MPUTUPOM C a0pa3UBHOM MACTOM.

PanyonanbHO KCHPaBisATh MOJOCTh IWJIMHAPA HAa BHYTPUUUIM(OBAILHOM WM
TOKapHOM CTaHKE, IPUMEHss HUIM(OBAJIbHbIE TOJOBKU. YHCTOBYIO OTAEIKY OOBIYHO
BBITIOJIHSIOT Pa3BEPTKOM, YKpeIJIeHHOW Ha Oopiuranre. [IpakTukyercs: Takke 10BOAKA
IUJIUHIAPOB HAXKJIAYyHOM OyMaroil, HaBEpHYTOM Ha JEpEBSHHYIO OmpaBky. [uamerp
OMPABKHU PETYIUPYIOT KIIMHOM, BKOJIAYMBAEMBIM B €€ TOPEL.

[IporpeccuBHBIM MPOIECCOM JOBOJKH MOJOCTU LWJIMHJpPA SIBIsIETCS 00padoTKa
METOJIOM IUIACTUYECKOTO Ae(POPMUPOBAHUS B XOJOJHOM COCTOSSHUHU IMPH TBEPAOCTH
He Bbilie HRC40, yTto mocturaercs npu moMony packaTok. ITUM METOJ0M IOJy4da-
IOT OYE€Hb YUCTYIO0 OBEPXHOCTH, IIPH 3TOM IMOBBIIIAETCS TPOU3BOAUTEIBHOCTD TPY/A,
JOCTUIaeTcs YNPOYHEHHE IMOBEPXHOCTU (HAKJIEMN), MOBBIMIAIOIIEE MOBEPXHOCTHYIO
TBEPIOCTh, YCTAIOCTHYIO NMPOYHOCTh U3HOCOCTOMKOCTh AeTanu. PackaTeiBaHuE OCy-

IMCCTBJEAOT HAa TOKAPHBIX CTAaHKAX.
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Pucynok 59 - llunuHApBl TUAPOCHCTEM W KOHCTPYKLIHWH WX TOPIIHEH:
a — LWIMHJP C MOPLIHEM, YIUIOTHEHHBIM MaHKe€TaMu, 0 — HWIMHJP € MOPIIHEM 0e3
MaHX€ET, B — LWIMHJP C MOPIIHEM IUTYHXEPHOro TUIa; | — MuIMHAp, 2 — MaH)Ke-
ThI, 3 — IITOK, 4 — YIJIOTHEHUE IITOKA, 5 — MOPIIEHb, 6 —KaHABKHU JJIs1 YPABHOBE-
IIMBaHUS JABJIEHUS 110 OKPY>KHOCTH MOPIIHSA, 7 — 3a30p, 8— ILTyHKep, 9 — BTysKa

Packartka (pucyHok 60) cOCTOUT U3 ONPABKU C KOHYCOM, IO KOTOPOMY KaTSATCS
AT KOHUYECKUX POJIMKOB, PABHOMEPHO PACIIOJIOKEHHBIE IO OKPYKHOCTU. OT BbIIa-
JaHUs UX IpeloTBpallaeT cenapaTop, CBOOOIHO Bpallarouuiicss Ha onpaske. Bo Bpe-
Ms pacKaTbIBaHUsI OHU MPYIKUMAKOTCS K YIOPHOMY NOAIMNHUKY. Ha HapyKHBIN pas-
MEp pacKaTKa HaCTPauBAETCS BPALIEHUEM PEryJIMPOBOYHOM raiku 3, KOTOpas CTOIO-
PUTCSI KOHTPraKoOu.

Korna perynupoBouHas raiika Bpamaercs, POJIMKUA MEPEMEIIAOTCA BIOJb pa-
0o4ero KoHyca OMpaBKH, U3MEHSS JUaMeTp packaTku. CMelleHne cenapaTopa BIIpaBo
OTpaHUYMBAETCS TPOOKOH.

Packarky nunvHIpa ocymecTBISIIOT Ha TOKapHOM ctaHke. g storo Lunuuap
3aKpEeIUISIIOT B HIMHHJEIE W 0a3UPYIOT B JIIOHETE, a PACKaTKy 3aKpeIUIsIOT B pesle-
Jep KaTese Ha cynnopre cranka. Packarky BBogAT B LlunuHap U perynupyroT HaTsT.

Packarka paGotaer 6e3 MpUHYIUTENBHON Mo1auK O6aarofaps TOMy, YTO POJIMKHU
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pacmojokeHbl Mo yriaoM K ee ocu. CMa30uHO-OXJIaXAAIoIas KUAKOCTh MOJAeTCs
yepe3 LEHTPAIbHOE OTBEPCTUE OMPABKU packaTku. Pexxumbl paboThI mpu 00paboTKe
OTBEPCTUM B JICTANIAX, U3TOTOBIICHHBIX U3 cTalu 45, cienytomue: ckopocTs 40 M/MUH,
nomada 0,3—0,5 Mmm/00 3a oauH MPoXo/1, mpuiryck Ha packatky 0,03—0,05 mm.

[Ipu packaThiBaHUU JOCTUTAETCS IIEPOXOBATOCTh MOBepXHOCTH 10—11-ro
KJIACCOB, KPOME TOTO, TUKBUIUPYETCS HEIMINHAPUIHOCTh U HEKPYTIIOCTh OTBEPCTHSI.

[Tocne 06pabOTKHM MMIMHIPOB HECKOJIBKO YBETUUMBACTCS UX BHYTPEHHUU Tua-
MeTp. B CBSA3M ¢ 3TUM MPUXOIUTCS MEHSATDH MOPIIEHb U MAHKETHI.

ITokM pEeMOHTUPYIOT NLUIM(OBAHMEM C TMOCIEAYIOIIE AOBOJIKOW. TOHKHE
IITOKU 3aMEHSI0T HOBBIMU. LlIToKK muamerpom 10 MM U anuHOU Gosbiie 500 MM BbI-
TOJIHO U3TOTOBJISATh U3 MEPHOTO KAIMOPOBAHHOTO MPYyTKa. M3HOIIEHHBIE TOPILIHY, KaK

IIpaBUI0, 3aMCHAKOT HOBBIMU.
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Pucynok 60 - Packarka

HeucnpaBHocTy TapocucTeM B OOJIBIIMHCTBE CIYy4aeB YCTPAHSIOT UX PETyJIH-

POBKOM M YHCTKOM, a Takke ¢uibTpanueit macia. K peMOHTy mpuxoAuTcs puoderathb

TEeM pexe, 4YeM IMpaBUIIbHEE dKCIUTyaTupyercs ruapocucrema. OObIYHO HE3HAYUTEh-

HOTO PEMOHTa TPEOYIOT JAeTaId MEXaHW3MOB TI0JIaYu U pachpeeseHus: Macia (Kiamna-

HBI, 30JIOTHUKHU, KPaHbI, IPOCCENIH, IUITUHAPHI, TIOPIITHN) U OOJIBIIET0 — JIETaTN HACO-
ca.

JIist uHapOoB MITUGOBATBFHBIX CTAHKOB, PA0OTAIOIIMX MPH OOJIBIINX CKOPO-

CTSIX MOPIIHA U AaBiaeHUAX 10 30 krc/cm2, gomyckaercs nporekanue A0 500 cm3/mMuH

Maciia MEXJIy CTEHKaMHd LWIWHIpPAa W IOPIIHEM. YYHUThIBasg 3TO, PEMOHTHUKH-

HOBATOPbI U3TOTOBJIAOT B XOAC PEMOHTA ITOPIITHU, PACCUUTAHHBIC HA YCTAHOBKY C 3a-
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3opom 0,03—0,05 mm. Takue mopurHu padoTaroT 6€3 TpeHus U GaKTUIECKH HE W3HA-
muBatoTcsi. Kpome Toro, ABMKEHUS CTOJIA CTAHOBSTCS TUIABHBIMU U MATKUMHU.

PeMOHT perynupyromux 1 ynpasisioluX yCTPOMCTB THAPOCUCTEM.

PeMoOHT Takux nerasneil, Kak KiamnaHbl, 30JJOTHUKU WM KpaHbl (KaK U UX U3TOTOB-
JIEHHE), HE COCTABIIIET OCOOBIX TPYIHOCTEN. 3/1€Ch I1aBHAas 3aJa4ya — TIIATEIbHOE
BBIIIOJIHEHHE PE3bOOBBIX COEAMHEHU, aKKypaTHAsl MPUTUPKA UIJI U TapeJIOK Kiara-
HOB, 1M0I00p MPY’KHH IO 33JAHHON XapaKTEPUCTHUKE.

ITpu ocMOTpe 30J0THHUKOB MTPOBEPSIIOT, HET JIM HA HUX, A TAK)KE HA TIOBEPXHOCTSIX
OTBEPCTUM /151 30JIOTHUKOB MPOIOIBHBIX PUCOK U 33AUpOB. OTBEPCTUS UCIIPABISIOT
PYUYHBIM pa3BEepPTHIBAHUEM, PaCTAUMBAHUEM U IPUTUPKOM. 30JI0THUK, UCIIPABIICHHBIN
WJIM BHOBb M30TOBJIEHHBIN, NITU(YIOT 110 AUAMETPY OTBEPCTUS, BBIAEPKUBas JOITYCKU
IJIOTHOM Mocasiku 1-ro kiacca TouHocTd. OO0paboTaHHBIA NUTH(POBAHUEM 30J0THUK
IPUTHPAIOT K €r0 KOPITyCY TOHKOM NacTOM ¢ KEPOCUHOM

3amanue
BBINOTHUTE PEMOHT IUJIUHAPOB, IITOKOB, MOPIIHEN, PETYIUPYIOLIEH U yIPaBIISIO-

el apMaTypsl
Xoa padoTbi
1.Onmcatp MosTarnHo pEMOHT UMUIUHIAPOB.
. UHCTpyMEHT, NpUMEHSIEMBIA B PEMOHTE LIWIIUHAPOB.
. Kak npousBoauTcst KOHTPOJIb padOT MOC/Ie PEMOHTA LIMJIUHAPOB.
. OnucaTtpe MOATaNHO PEMOHT IITOKOB.
. UHCTpyMEHT, IPUMEHSEMBI B PEMOHTE IITOKOB.
. Kaxk mpousBoauTCSI KOHTPOJIb pabOT MOCIIE PEMOHTA IITOKOB.

. Onucatp Mo3TarmHO PEMOHT MOPIIHEH.

o 9 O O B oW DN

. UHCTpyMEHT, IPUMEHSEMBI B PEMOHTE MOPIIHEN.

9. Kak npou3BoAUTCSE KOHTPOJIb PabOT MOCIIE pEMOHTA MOPIITHEH.

10. OnucaTh MO3TaTHO PEMOHT PETYJIUPYIOLIECH U YIPABIAIONIEH apMaTypbl

11. MHCTpyMEHT, NPUMEHSAEMBIM B PEMOHTE PErYJIUPYIONIEH U YIpaBIAIONIeH apMa-

TYpBI

12. Kak mpou3BOAUTCS KOHTPOJIb pabOT MOCIE PEMOHTA PETYIHUPYIOIIEH U yIpaBisi-
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IOIIEN apMaTypbl

KoHTposibHbIE BONIPOCHI
1. Kakue cymecTBytoT e(peKThl MUIUHAPOB IMITOKOB TMOPITHEH?

2. Kakue cymiecTByIoT 1epeKThl peryIupyomiei u ynpapisionei apMatypbl?

IMNPAKTUYECKASA PABOTA Ne 52

Haspanue padorbl: PeMOHT IMapaBIMYECKOW amnmapaTtypbl M ITHEBMAaTHYECKHUX
IIPUBOJOB
Heab: @opmupoBaHue YMEHUN 110 PEMOHTY TMAPABIMYECKON anIapaTypsl U ITHEB-
MaTH4YECKUX IIPUBOOB.

YMEHHUS:
- ONpEeNeNATh CIOCOObl PEMOHTA TMIAPABIMYECKON anmapaTypbl U MHEBMATHYECKHX
IIPUBOJIOB,;
- IPOBOJUTH PEMOHT T'HIPABINYECKON aNnapaTypbl U MHEBMATUYECKUX ITPUBOJIOB,;
- oTpeneNsATh 000pPYyAOBAHUE JIi PEMOHTA THJIPABINYECKON anmnaparypbl U MHEBMa-
THUYECKUX IIPUBOJIOB.

3HAHMA (AKTyanu3amus):
- TEXHOJIOTMM NIPOLIEcCa PEMOHTA TUAPABINYECKOW anIapaTypsl U THEBMATHYECKUX
MIPUBOJOB.

Teopernueckunii MaTepuaJl

B nmHeBMoruipaBinueckom MpUBOJIE CKAThIM BO3AYX UCMOJIB3YETCSl B KAU€CTBE
HYHEPrOHOCHUTEISA, & KUIKOCTh — CTAOMIN3aTOpa CKOPOCTH, YTO MO3BOJISIET COUYETATh
MPEUMYIIECTBA MHEBMATUYECKOTO U TUIPABINYECKOTO TPUBOIOB.

Ha pucynke 61 npuBeleHa Haubojee MpocTas cxema MHEBMO-

THApaBIMYCCKOro IMMpruBOAA. ]_—[aBJICHI/Ie CXKaToro Bo3ayxa 34€Ch nepeaacTCs HEIIOCpECa-
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CTBEHHO Ha IMOBEPXHOCTh JKUJKOCTHU, HAXOIALIEHCS B 3aKPBITOM pe3epByape. CxxaThlii
BO3IyX MIOOYEPEIHO NepeaaeTcsi B pesepByapbl. Korja oH nmojgaH B JIEBbIN pe3epByap,
MpaBblil CBsI3aH C aTMOC(EPOM, IPU I3TOM KUIKOCTh IO JABJICHUEM MOJAETCS B Jie-
BYIO TOJIOCTh TMAPOLUMIMHAPA, a €ro NOpUIEHb NMEPEMEIIAETCS BIPABO U BBITECHSET
KUIKOCTh U3 MPaBOM MOJOCTH THAPOIMWIMHIpA B MpaBblil pesepByap. Hampasnenue

ABWIKCHUS TMOPIIHA T'MAPOIHIIMHAPA oOecrnieynBaeTcs paciupeaciiICHUCM IoJa4n CiKa-

TOTO BO3/yXa B Pe3epPBYapHl.

= —

— -1 - —r—1.1 !
= F——= T Tl
= -——— \ o I S /

= ; ! )
- e ————— i - — ]
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Pucynok 61 - Cxema mHEBMO-TUAPABINYECKOTO MPUBOIA

J171st TOBBITIIEHUS JABJICHUS )KUAKOCTH UCTIOIB3YIOT THEBMOTUIPOYCHUIIUTEIIH .

JlaBiieHue )KUAKOCTH PM B HUX yBEIMYMBAETCS B CPAaBHEHUHU C JIABJICHUEM BO3-
nyxa PB B (D/d)2 pa3, rne D — nuametp nopiss, a d — auaMeTp mToka MHEBMOTHI-
PO-YCUITUTES.

[ToouepenHo nomaBasi B MTHEBMOTHUIPOYCHIIMTENH CXKAThIA BO3yX, MOXKHO Iie-
pemeniaTh MopiieHs Tuapommmaapa. [Ipu mogade Bo3ayxa B JIEBBIA MTHEBMOTUIPO-
YCWJINTEb MACJIO MOJ JIaBlieHHeM OyAeT MOCTynaTh B JIEBYIO MOJOCTbh TMIPOLIMIIAH-
JIpa ¥ TiepeMeniaTh MOpIIeHb BIPABO, MPU 3TOM U3 MPABOM MOJIOCTH MACIIO OyJIeT BbI-
TECHATHCSA OECHPENnITCTBEHHO, TaK KaK B 3TO BpPEeMs MPaBbli THEBMOTUIPOYCHIUTEINb
OyzeT cBsizaH ¢ aTMochepoi.

[THeBMoOTHapaBIMUECKHE TUCKU (PUCYHOK 62) 00ECreYMBaAIOT yCHIINE 3aKMMa

100 xH (10 Tc).
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Pucynox 62 - ITHeBMOTHIpaBINYECKUE TUCKU

B kopriyc, BBINOJTHEHHBIA 3a0/THO C HEMOABUXHOW T'yOKOM, BCTPOEH MHEBMO-
TUApaBINYECKUid MpuBoA. [[HEBMOIMIUHAP MPUBOIa CMOHTHPOBAH B PaCTOYKE CamMo-
ro xopmyca. B nununape nepememiaercs mopiieHb, a MTOK-TUTYHXEP, CBS3aHHBIN C
MOpIITHEM, TIepeMeNIaeTcs B MacisHoM ImmHape. CxaThlid BO3AyX OT pacipeneiu-
TEJBHOTO KpaHa 4yepe3 TpyOOIpOBOA, ITYLIEP U OTBEPCTUE B KOPITYCE U KPBILIKE I10-
CTynaeT B pabouyio MOJOCTh BO3AYUIHOrO HWIMHApA. [lopiieHb HauMHaeT nepeme-
MIaThCS BIIPABO, a CBS3aHHBIM C HUM INTOK-TUTYH)KEp, COKMMast Maclio B MaclIsTHOM I~
JUHJIpE, epeaaeT AaBjeHue Macia pabouemy nopuisio. llItok paboyero mopuHs mno-
CPEICTBOM pblYara Ha OCH M BHHTA MEpeAaeT YCHUIINe 3aKuMa MOABMKHOMN TyOKe, KO-
TOpasi NepeMeIaeTCsl BIEBO (HAlpaBJiICHUE 3/1€Ch U3MEHUII pblyar).

OTBox TyOKM B MCXOIHOE IMOJIOXKEHHUE OCYLIECTBIISECTCA MEPEMEIICHUEM BO3-
JTYUTHOTO TIOPIIHS BJIEBO TOJ ICHCTBUEM C)KATOTO BO3yXa, a TaKke MpyKuHbI. [lepe-
MEIIEHUE TMOJBIKHOM T'yOKu Ha TpeOyeMblil pa3mep (YCTaHOBKA U MIPEABAPUTEIbHBIN
32)KUM) TIPOU3BOJIAT BPYUHYIO PYKOSITKOM.

[THeBMOTHIpABINYECKUE TTPUBOIBI MPOIIE THIPABINYECKUX H BMECTE C TEM 00-
Ja/1al0T MPEUMYIIECTBOM MOCIEIHUX — 00€CIeYNBAIOT MOCTOSHCTBO X0/1a MPU U3MeE-
HEHUM HArpy3Ku. biaromapsi 5TOMy OHU TIPUMEHSIFOTCS M JJIsi OCYIIECTBIEHUST pabo-

quX XOOO0B. HHGBMOFI/II[paBJ'H/I‘-ICCKI/Ie IMPHUBOAbLI IINPOKO HUCIIOJIB3YIOTCA B arpCraTHbIX
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CTaHKax, a TAKXXe MPU MOACPHU3AITUN 000PYIOBAHUS C IIEJIHIO €T0 aBTOMATU3AIIHH.

BoinonHeHne MHEBMAaTHYECKUX CXEM  IMPOU3BOJUTCS B COOTBETCTBUU
c'OCT 2.701-68 u 2.704-68. Tak Kak IMHEBMO-IIWJIMHAPHI U 3HAUYUTEJIbHAS YacTh
MMHEBMATUYECKON anmapaTypbl UMEIOT OJUHAKOBOE HA3HAYEHUE C COOTBETCTBYIOIIMMU
anemeHTamu rujpaBiuueckux cucrem, ['OCT 2.780-68, 2.781-68, 2.782 — 68 u 2.784
— 70, s HUX YCTAHOBJICHBI €AMHBIC YCIOBHBIC Tpaduueckre 0003HAUYCHUS B CXe-
Max.

3ananue
BBINOJIHUTE pEMOHT TUIPaBINYECKON anmnapaTypbl U MHEBMAaTUUYECKUX MPUBOJIOB

Xoa padoTbI

1.Onucatb peMOHT MHEBMOIIPUBOJA

2. IHCTpyMEHT, IPUMEHSEMBIN B PEMOHTE ITHEBMOIIPHUBOIOB

3. Kak mpou3BoAUTCS KOHTPOJIHL PEMOHTA ITHEBMOIIPUBO, 1A

4. Onucatb PEMOHT IMPAABINYECKON aIIapaTypsl - KOPITyca

5. HCTpYMEHT, MPUMEHSIEMBIN B PEMOHTE TUPAABINYECKON anmnapaTypsl - KOp-
myca

6. Kak npou3BOAUTCS KOHTPOJIb PEMOHTA THPJIABIMYECKON ammapatrypsl - KOp-

nmyca
KoHTpoJibHBIC BONIPOCHI

1. Kakue BcTpedaroTcs 1epeKThl THEBMOIPUBOIOB?

2. Kakue BcTpeyarorcs n1e(eKThl THPAaBINYECKON anmnapaTypbl?
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Kpurepuu onieHuBaHus:

- OIIEHKA «OTIMYHO» BBICTABJISICTCS OOydYaromeMycs 3a padoTy, BBHITOTHECHHYIO
0€301MO0YHO, B MOJTHOM 00BEME C yU4ETOM PaIlMOHAIBLHOCTH BBIOPAHHBIX pelle-
HUM;

- OIICHKA «XOPOII0» BBICTABJSETCS OOydJaroIeMycs 3a padoTy, BBIOJHECHHYIO B
TTOJIHOM 00BEME C HEeJOUSTaMU;

- OIICHKA «YyJIOBJIETBOPHUTEIILHO» BBICTABJISAETCS OOydaromemycs 3a padoTy, BbI-
MOJTHEHHYIO ¢ OITMOKAaMH, MCIIPaBJISHHBIMU C TIOMOIIBIO TIPETo1aBaTe]Isl.

- OLICHKa «HEYJOBJICTBOPUTEIILHO» BBICTABISETCA OOydaromeMycsi 3a paboTy c

rpyOBIMH OIIMOKAaMU, HE YCTPAHEHHBIMU B YCTAHOBJIEHHBIE CPOKH

JIMTEPATYPA

OCHOBHBIE UCTOYHUKH:

1. Opranuzanus ¥ TpOBEJEHUE MOHTaXa U PEMOHTA MPOMBIIIIIEHHOTO 000PYI0BaHHUS: B 2
4.: yaeOnuk st cryn. CIIO/ A. T . Cxuptinanse u ap. -2-¢ u3j., crep.-M.: Akanemus,
2017.-256c¢.

2. Bepewuna, JI.U. TexHonoruvueckoe 000pyaoBaHue [TEKCT]: YUSOHUK IJI CPEIHETO TPOd.
oOpazoBanus /JI.U. Bepenna. — M.: Akanemus, 2018. — 336c¢.

3. Epmomnaes, B.B. TexHosornueckast o0cCHacTKa [TEKCT]: y4eOHUK [T cpeTHero mpod. 00-
pa3oBanus /B.B. Epmonaes. — M.: Akagemus, 2018. —272c.

4. ViBanos B.II. O6opynoBanue u ocHacTKa MPOMBIIIIEHHOTO MPEANPUATHS [ DIEKTPOHHBII
pecypc]: Yuebnoe nocodue / B.I1. UBanos, A.B. Kpsuienko. - M.: HUL] UTHOPA-M;
MH.: Hos. 3Hanme, 2016. - 235 c.

5. Kapnuukwuii B.P. O6muii kypc ciecapHoro aena [ DIeKTpOoHHBIH pecypc]: yueb. mocodue
/ B.P. Kapnunkwii. — 2-e n3n. — Musck : HoBoe 3nanue; M. : UHOPA-M, 2017. —
400 c.

6. Mopskos,0.C.O60pynoBaHre MaIIMHOCTPOUTEIHHOTO Mpon3BoCcTBa [Teker] : yued.
nocooue st cTyl. Yu  pexaeHuii cpen. npod. oopazosanus / O.C. MopsikoB. - MockBa
: U3narenbckuii nentp "Axanemus'”, 2014. - 256 c.

7. Coxoga, C. JI. OCHOBBI TEXHOJIOTHH ¥ OpPTaHU3AIUU CTPOUTEIILHO-MOHTaXHBIX PadOT
[DnexTponnsiit pecypc] : yaueonuk/ C. [[. Cokosa. - M. : HUL| UHDA-M, 2014. - 208 c.
- (Cpennee mpodeccnoHansHOE 00pa30BaHUE).
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8. Vxun b.B., I'yceB A.A.I'mapasnuka: yue6uuk /— M.: UHOPA-M, 2017. — 432 ¢c. —
(Cpennee npodeccrnoHanbHOE 00pa30BaHHE).

9. Hlewimak A.A., I'mapaBnuka u THAPOMTHEBMONIPHBOI. OCHOBBI MEXAHUKHU KUIKOCTH U Ta-
3a: YuebHuk / - 6-e uza. - M.:HUL] UH®PA-M, 2017. - 272 c.: - (Beicuiee obpazoBanue:
bakanaspuar) (Ilepernér 7b11) ISBN 978-5-16-011848-2

JlonoTHUTEIbHBIE HCTOYHHUKH:

10. Jlememkun A.B., Muxaitnua A.A., leiinak A.A. ['uapaBivka u TUAPOITHEBMOIIPHUBO/I.
['mapaBiaryecKue MalIMHbI U TUAPOITHEBMOIIPUBOJ : YYEOHHUK /— 6-€ u31., mepepad. u
norn. — M. : UHOPA-M, 2017. — 446 c¢. — (Bricmiee obpazoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/21024.

HNHuTepHET-pecypcehbl

http://www.proingener.ru/

http://mirknig.com/knigi/nauka ucheba/1181379956-gidravlika-nasosy-i-gidroprivody.html

Ilpunoscenue A
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