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1 HOACHUTEJIBHASA 3AIIMCKA

0J151 YuebHOU oucyuniunvl npogeccuonarvrou noocomosxu OI11].07

CocTaB u cofepxaHue MPAKTUYECKUX U Ja0OPATOPHBIX 3aHITUI HAMPABJICHBI HA pean3aliio
denepanbHOTO rOCyJapCTBEHHOTO 00pa3oBaTENbHOIO CTAaHJApTa CpPEeaHEro MpodecCHOHATBLHOTO
oOpa3oBaHus.

Benymieidi AMIakTHYECKOM 1ENbI0 MPAKTHUYECKHX 3aHATHH  SBJIsETCS  (OPMHPOBAHUE
npoecCHOHANBHBIX MPAKTUYECKUX YMEHUI (yMEHUH BBINOJHATH OINpeAeTeHHbIe JeWCTBUSA,
orepanny, HeoOXOAUMBIE B TIOCIEAYIONIEM B TPO(MECCHOHAIBHON JESITEeIbHOCTH) HEOOXOIUMBIX B
nocyenyromel yaeoHoi 1esITeIbHOCTH.

Benymeit aunaktuueckoil 1enpio 1a00paTOPHBIX 3aHATUN SBISETCS SKCIEPUMEHTAIbHOE
MOATBEP)KIEHUE U  TPOBEpPKAa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B coorBercTBUM Cc paboueil mporpammoil ydueOHOW MUCHUIUIMHBI «TeXHONOrHus OTpacin»
MPEAYCMOTPEHO  TMPOBEACHUE MPAKTHYECKUX M JTAbopaToOpHBIX 3aHATHA. B pamkax
MIPAKTHYECKOr0/1a00paTOPHOro 3aHATHsI OOYYaIOIIUECS MOTYT BBIIOJHATH OJHY WJIM HECKOJIBKO
MIPAKTHYECKUX/Ta00PATOPHBIX PadoT.

B pesynbrare ux BBITOTHEHUS, 00YJAIOLIHIACS JOKEH:
ymemp:
- V1. yutaTh NpUHIUIHNAIBHBIE CTPYKTYPHBIE CXEMBI;
- Y01.2 aHanu3upoBath 3a/1auy U/ WA NPoOJIeMy U BBIIETSATh €€ COCTaBHBIC YaCTH;
- Y¥01.4 BoIsABIATE U 3P PEKTUBHO UCKATh UH(POPMALINIO, HEOOXOIUMYIO JUIsl pELIeHUs 3a/1a4 U/ 1IN
pOOIEMBI
- ¥03.2 npuMeHsATh COBPEMEHHYIO HAyUHYIO MPOGECCHOHATBHYIO TEPMUHOIOTHIO;
- Y04.1 opranu3oBbIBaTh pabOTy KOJUIEKTHBA U KOMAH]IbI
- ¥ 05.2 ucnonp30BaTh HaBBIKM YCTHOTO OOIIEHUS B MPO(ECCHOHANBHOM NeSITeIbHOCTH

CozxepxaHue NpPaKTUUECKUX U JIAOOpaTOpHBIX 3aHATUM OPUEHTHPOBAHO HAa TMOJArOTOBKY
o0y4aroluxcsi K OCBOEHHIO IMPOPECCHOHAIBLHOTO MOAYJS MpOrpaMMbl TOATOTOBKU CIIEIMAIMCTOB
CpPEIIHEr0 3BEHA M0 CIEUUATIBHOCTH U OBJIAZICHUIO NPOpeccuonaIbHbIMu KOMNEMEHYUAMU:

IIK 1.2. [IpoBOauTh MOHTa)XX MPOMBIIUIEHHOTO O0OPYAOBaHHS B COOTBETCTBHM C TEXHHYECKOU
JOKYMEHTAIUEH.

IIK 1.3. IIpou3BoauTh BBOJ B 3KCIUIyaTallUI0 M HUCHBITAaHUS MPOMBIIIJIEHHOTO 00OPYIOBaHUS B
COOTBETCTBUH C TEXHUUECKOHN TOKYMEHTALUEH.

IIK 2.1. IIpoBoaAUTh periiaMeHTHbIE pabOThl O TEXHUYECKOMY OOCITYKMBAaHUIO MPOMBIIUIEHHOTO
000pyZI0BaHUS B COOTBETCTBUHU C JOKyMEHTAIIMEH 3aBOJa-U3TOTOBUTEIIS.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OK 01 Bri6upats criocoOsl perieHus 3aa4d NpogeccuoHaIbHOR e TeNbHOCTH, TPUMEHUTEIBHO K
paznuunbiM KoHTekcTam (OK-1)

OK 03 [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE NMPO(HECCHOHAIBHOE U TUYHOCTHOE
paszutue(OK-3)

OK 04 PaGoTtaTh B KOJUICKTHBE U KOMaHJe, 3PPEKTUBHO B3aUMOJICHCTBOBATD C KOJUIETaMH,
pykoBoacTBOM, KireHTamu(OK-4)

OK 05 OcyiecTBisTh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKAIMIO HA TOCYJaPCTBEHHOM SI3BIKE C
y4eTOM TpeOOBaHMi 0COOEHHOCTEH COMMAIBHOIO M KYJIbTypHOro KoHTekcTa (OK-5)
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Brimonnenue o6ydaronuxcsi MpakTHYECKUX U J1a00paTOpHBIX paboT 1Mo y4eOHOH TUCIUILINHE
«TexXHOIOTHS OTPACIIN» HANPABJICHO Ha!

- 00obwenue, cucmemamusayuio, yeiyonieHue, 3aKpenieHue, pazeumue u O0emaru3ayuio
NOLYYEHHBIX MeOPemU4ecKUX 3HAHUll N0 KOHKPEMHbIM MeMam Y4eOHOU OUCYUNTUHDL,

- opmuposanue ymeHull NPUMEHAMb NOJYYEeHHble 3HAHUA HA NPAKMuKe, pPeanu3ayuio
COUHCMBA UHMENIEKMYAIbHOU U NPAKMUYECKOU OestmelbHOCMU,

- npuobpemenue HA8bIKO8 PAbOMbl ¢ PA3IUYHBIMU NPUOOPAMU, ANNAPAMYPOLL, YCMAHOBKAMU U
Opyaumu mexHu4eCKuUMu cpeocmeamu OJist NPOBeOeHUsl ONbIMO8;

- paseumue UHMEIeKMYAIbHbIX YMeHUll ) OyOyWux Cneyuaiucmos: auaiumudecKux,
NPOEKMUPOBOYHBIX, KOHCMPYKMUBHBIX U OP.;

- 8bLIPAOOMKY NpU peueHuU NOCMABLEHHbIX 3A0ay NPOdecCUOHANbHO 3HAYUMbBIX KAYecms,
MAKUX KaKk camocmosimesibHOCHb, OMEemMCmMEeHHOCHb, MOYHOCb, MEOPUECKdsl UHUYUAMUBA.

[pakTtiueckne wWwian 7abOpaTOpHBIC 3aHSATHS TIPOBOISTCS TIOCIE COOTBETCTBYIOLICH TEMBI,
KOTOpasi 00ECTICUMBAET HATMINE 3HAHUN, HEOOXOIUMBIX JIIS €€ BBITOJHCHHSI.



2 NEPEYEHb IPAKTUYECKHUX U IABOPATOPHBIX 3AHATHI

Pa3nesnl/Tembl Tembl npakTuyeckux/aadoparopusix | Konuvec | TpeboBanuss ®I'OC
3aHATHI TBO Cc1io
4acoB (ymeTn)
Pa3znea 1. TexHosioruyeckue npoueccbl Npou3BoJACTBA 4
NPOAYKIIHH OTPACJIH
Tema 1.4. IIpakTuyeckoe 3ansaTue Nel ITpocmotp 4 V1

JloMeHHbII Ipouece
Y MPOIYKTHI
JIOMEHHOTI'O
MPOU3BOJICTBA.
TexHuKo-
SKOHOMHYECKHE
IMoKa3aTelIn
JIOMEHHOM IIJIaBKH

Buzgeo¢mibma «IIpon3BoacTBO UyryHa B
JTOMEHHOH TTeUr»»/

(3KCKypcusi B JOMEHHBIH 11€X). TexHuko-
IKOHOMHYECKHUE IMOKA3aTeIN pabOThI
JIOMEHHEIX ITeYeil:

KO2(DPUITMEHT UCTIOJIb30BaAHUS
MOJIE3HOTO 00BbEMa TIeUH, YICTbHbIH
pacxoji KOKca, )KeJIe30PYIHbIX
MaTepHaoB, (IFOCOB, TyTh,
AJIEKTPOIHEPTUU HA OJIHY TOHHY UyT'yHa:
ce0eCTOMMOCTh YyryHa

V1, ¥01.2,V04.1,
Y05.2

Tema 1.6. IIpakTuyeckoe 3anaTue No2 [Tpocmotp 2 ¥03.2,¥05.2
TexHonorus BuzeopmibMa «CoBpeMEeHHOE
MOJIyYEHUS CTAIM B | KOHBEPTEPHOE IPOU3BOACTBO CTAJIU» U
KOHBEpTOpax MIPOEKTUPOBAHUE OTEepalUuil
TEXHOJIOTUYECKOI0 ITPoLecca MOIyYEHHs
CTaJli B KUCJIOPOIHO-KOHBEPTEPHOM
LeXe.
Paznen 2. Pa3nen 2. Texnonoruueckue npoueccsl NOAroTOBKH 6
THIIOBBIX zleTa.neﬁ 1 y3J10B MalIUH
Tema 2.1. IIpakTnyeckas padoraNe3 2 ¥03.2,¥05.2, V04.1
TexHosmornueckue [IpuroroBnenue nuteitHoN HoOpMbI
IIPOLIECCHI
W3TOTOBJICHUS
JIUTBIX OTJIIMBOK
Tema 2.2 IpakTuyeckune 3anaTus Ne 4 2 v03.2,¥05.2, Y04.1
TexHomornueckue [IpakTHueckoe 3aHATHE Ned.
IIPOLIECCHI CocraBieHrne aHATUTUYECKOH TaOIUIIBI
00paboTKu crioco6oB OM/I.
METAJIJIOB
JIaBJICHUEM
Tema 2.3 JlabopaTopnasi padora Nel«Ilonyuenne 2 ¥03.2,¥05.2, V04.1
TexHonorus CBApHOTO IIBa METO/I0M AYTOBOM CBapKH.
MoJy4eHus rotoBoi | Tumsl
MPOIYKIIHH CBapHBIX COEIMHEHUN
METOJIOM
CBapKH
Uroro 12




3SMETOANYECKHE YKA3AHUS

Tema 1.4. [loMeHHbBIII npo1ece U MPOAYKTHI IOMEHHOT0 MIPOU3BO/ICTBA.
TexHHKO-Y)KOHOMHYECKHE [TOKA3aTeJN JIOMEeHHOH IJIaBKHU

IIpakTnueckoe 3ansaTne Ne 1
[TpocmoTp Buaeodunsma «I[Ipou3BoICTBO UyryHa B TIOMEHHON TIedn»»/ (IKCKYpCHUs B JOMEHHBII

1ex). TexHuKo-35KOHOMHUYECKHE MTOKa3aTean padoThl JOMEHHBIX MEUEH:
K03 (HULIMEHT UCTIOIb30BAHMS ITOJIE3HOT0 00beMa MeuH, YCIbHbBIN pacXo]] KOKCa, KeIe30PyIHBIX
MaTepuasoB, (hIIOCOB, TYThs, SJIEKTPOIHEPTHH HA OJIHY TOHHY UyT'yHa: C€0€CTOMMOCTh YyT'yHa.

1.  Heasn: 3akpenuTh 3HAHUS, TOTYYEHHBIE BO BPEMs TEOPETUUECKUX 3aHATHI 1o Pa3neny 1
«TexHonorn4eckue mpouecchl MPOM3BOACTBA MPOAYKIIMHU oTpaciauy o temam 1.1;1.2;1.3;1.4.
2.  HayuuTbcs paccUMTHIBATh TEXHUKO-DKOHOMUYECKHUE MMOKA3aTeNU pabOThI IOMEHHBIX MeYeid

Brinosinus padorty, Bl Oynere:
ymemp:
- V1. yuTaTh NpUHIUNHAIIBHBIE CTPYKTYPHBIE CXEMBI;

- Y01.2 aHanu3upoBath 3aa9y W/ WM TPOOJIEMY U BBIACIATEH €€ COCTaBHBIC YaCTH;

- Y04.1 opranuzoBbIBaTh pabOTy KOJJIEKTUBA U KOMaH/IbI;

- Y¥05.2 ucnonb30BaTh HaBBIKK YCTHOTO OOIIEHHUS B TPO(HECCHOHATBEHOM e TENIbHOCTH
MarepuanbHoe obecrieyeHue:

1. ObopynoBanue nomeHHOro nexa/Bunaeodunsm «I[Ipou3BoacTBO UyryHa B TOMEHHOH IMEYH-
OAO MMK.»
2. Maker JOMEHHOMU ey,
3. YuebHoe mocobue «TeXHOIOTHS OTPACIH,
4. Jluguesckuii b.JI. »MeTamnyprusi YepHbIX METAJJIOBY;
3aganue:

1.  CocrtaBuUTh OTYEeT MO SKCKYpCUH/HMPOCMOTpPY  BuAeo-puibMa «IIpon3BoaCTBO YyryHa B
nomenHoi neun-OAO MMK» (nieus Ne 9,10)» o popme B Buse Tabmauist 1.

Ne | HamMeHoBaHue ydacTKa(IOApaA3ISIICHNUs) 1IeXa OcHoBHBIE Omepanuu/Bujpl | PaccunteiBaemoe
pabort BpeMs, Jac.




2. Ompenenuth TEXHUKO-IKOHOMHUYECKHUE ITOKA3aTeNN pabOThI JOMEHHBIX IeYei
Omnpenenure K03(pPULIKMEHT NCTIOIB30BAHUS TMOJIE3HOTO 0OBbeMa (K.U.11.0.), €CIH

eV =1700m>,Q=3600 t/cyT.;
oV =2072m°,Q=4000 t/cyT.;
oV =5000Mm>,Q=9500 t/cyT.;
3. CocTaBUTb ONOPHBIN KOHCIEKT 10 TEME O HEOOXOAUMOCTH MHTEHCU(UKAITUN JOMEHHOTO
npoiiecca
4.  OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI
v’ VKa3aTh TEMIIEpATypy BbIIYCKA YyryHa;
v Omnucarh CrocoObl OTIEICHUS IIaKa OT YyTyHa,
v’ VKa3aTh KOJMYECTBO BO31yXOHAIPEBATENEN, UCIIONB3YEMBIX IS JOMEHHOM IIABKH;
v' Vkasath crnoco6 3arpy3ku jomenHoi meun Ne9,10 na OAO MMK, ykasats Bu/I
3aCBIITHOTO aIlapara;
v' Vkazars 000pyI0BaHKe Uil TPAHCIIOPTUPOBKU 9yr'yHa U3 JOMEHHOTO II€Xa;
v’ VKa3aTh BUJI YyI'yHa, [I0Jy4aeMOro B JOMEHHOMU I1€YH.

KpaTRne TCOPETHYECCKUEC CBCACHUSA .

Memoouvl unmencuuxayuu 0OMenno20 RPoUecca

IloBBICUTH IMPOU3BOAUTCIIBHOCTD JIOMEHHOM NeYHd MOYKHO CJICAYIOIUMU METOAaMMU:

1. Ipumenenue gvicokonazpemozo 0ymos
Temneparypa AyThsi — BaXHbIM TOKa3arenb. [lpu HarpeBe IyThd TIOSIBIISIETCS

JOTIOJTHUTENBHOE KOJIMYECTBO TEIUIA MU IIPOLIECCHI TOPEHUs YCKOPSIOTCS, COKPAIIAETCS PaACXOJ]
KOKCa. DKOHOMMYHO M  BBIFOJHO MOAJEPKUBATh TEMIIEpaTypy IAyTbsl Ha HaWBBICIIEM, HO
ONTUMAJIBHOM YPOBHE.

IToBeIIEHHE Harpe€Bsa AYTbsd BO3MOXXHO JIMIOb B TOH MEpE, B KakoM TeINIO ropsA4ero AyTbd
MO>KET OBITh HCHOJIL30BAHO B HMYKHEH YaCTH IIE€YH.

[Ipn noseimiennn temmneparypbl 1nyThss ot 1000 mo 1200°C pacxoj KOKCa CHMIKAeTCs Ha
4,5%.

2. Obozawenue oymovs O3
B oOsrunOM myTthe comepxkutrcs 21% O, mo odwbemy. CoaepikaHue KHCIOpPOJa B AYThe
00yclaBIMBAET MPOTEKAHNE TOPEHUS KOKCA B IOMEHHOU MeUH

1) Ilpu yBenuuenun coxaepkanus O, ropeHHe MHTEHCHBHEE, TEMIlepaTypa B 30HE TOpEHUs
MOBBIIIACTCS, TOPEHUE ObICTpEE U 30HA TOPEHHS MEHbIIIE.

2)[Ipu yBenmMYEHHM KHUCIOpOAA  YMEHBIIAeTCd KOJMYECTBO a30Ta, CJEJA0BAaTENbHO Ha
€IMHUIlY CTOpPEBUIEr0 yriepoaa OyIeT MEHbIIEe ra3oB, a 3HAYUT OHM 0oJjiee MOJIHO Y4acTBYIOT B
IIPOLIECCE BOCCTAHOBJICHUSI.




3) Ileup 3a OOMH W TOT € NPOMEXKYTOK BPEMEHH, NpPHU OOOTAMIEHHH KHCIOPOJOM
nporuiaBiasier  OONbpIIOe  KOJMYECTBO  INUXTOBBIX  MarepuaioB.  [IpoM3BOAMTENBHOCTH
YBEIIMYMBACTCS, OOOTAIICHHE JyThs KHUCIOPOAOM Ja€T HauOOJbIIUH APQGEKT NpH BBIILUIABKE
crieraibHbIX yyryHoB (FeSi, FeMn).

3. [Tlosvluenue oasnenue 2asza HA KOAOUWHUKE
VBenuuenue JaBJICHUM I'a3a Ha KOJIOIMHUKE CHMXXACT CKOPOCTh I'a30B, UTO IIPUBOAUT:

1)K ymeHbI11€HHIO BBIHOCA IIBUIM M CHUYKEHUE TIOTEPh JABJICHUS B 2 pasa;

2)Bo3pacTaer Bpemsi B3aUMOJCUCTBUSI Ta30B C IIMXTOBBIMH MaTepHalaMH, YTO BEAET K
HEKOTOPOMY COKPAlIEHHUIO YJEJIbHOIO pacxoJa KOKCA W YBEIMYEHUIO IPOU3BOAUTEIBLHOCTH
JIOMCHHOM IICYH;

3)[loBplllIeHNE NaBICHHUS Ta30B Ha KOJIOIIHUKE MPUBOAUT K YIYULICHUIO DPACIpEAEICHUS
ra3oBOro IOTOKA IO CEYCHUIO IICYU.

4. Boysanue 6 neub npupooHo2o aszd
[IIupokue BO3MOKHOCTH NaéT KOMOWHUPOBAHHOE AYThE (TPUPOAHBIA Ta3 W KHUCIOPOM).

Haznauenwue KOM6I/IHI/IpOBaHHOI‘O AYTbA B OCHOBHOM CBOIAUTCA K UCIIOJIb30BAHUTIO Ooiee I[eIJ_IéBOI"O,
4CM CO, IMOJIy4YCHHAasA W3 KOKCAa BOCCTAHOBUTCIIA W YIYUYHICHHUC IPOUCXOLANICIO B T'OPHE
IIpouccCoB.

Tak kak mpu BIyBaHUU MPUPOJHOIO raza TeMIEpaTypa B F'OPHE MOHMKAETCS, B PE3YJIbTATE
3aTpar TeIula Ha pa3joXeHHe MapoB BOAbI, 00pPa30BaBLIMXCS MPH TOPEHUM YTiIeBoxopooB. Ilpu
3TOM HEOO0XOJUMO TEMIEpPaTypy AyThs MOBBIILIATH.

l)BOCCTaHOBI/ITeHBHaH CIIOCOOHOCTH Ta30B YBCINYNUBACTCA, TaK KaK IMMOHUKACTCA COACPIKAHUC
a30Ta W NOBLIIACTCA KOJIUYCCTBO OKHCHU YIJIEpOHda, 4, CJICAOBATCIIBHO YBCIMYCHUC CTCIICHU
KOCBCHHOI'O BOCCTaHOBJICHHA.

2) HpI/IMeHeHI/IC MNpUPOAHOro rasa CHHUKACT y,Z[eJIBHBIﬁ pacxod KOKCa, YTO CKa3bIBACTCA
OTpULATCIIBHO Ha TIa30MpPOHUITaCMOCTH. HOBTOMy NPpUMCHCHUC TIPUPOJHOIO rasa Tpe6yeT
YIYy4II€HUA Ka4€CTBA KOKCA U YBCIIMUYCHUA ra3a 1o/ KOJOIIHUKOM.

5. Yﬂqueﬁue no020mMosKU U Kayecmed CblpblX Mamepuailos
OcHOBHBIE MCpPOIIPUATUA B obOnacTu IMOATOTOBKH CBIPbS JOJIXKHBI OBITh HaIlpaBJICHBI Ha

MOBBILIEHUE TPOYHOCTH arjioMepara, OTCEB MENKHX (pakiuif, ylydllleHue OJHOPOJAHOCTH
IpaHyJIOMETPUYECKOTO COCTaBa, OOECIEeYeHHE MOCTOSHHOTO CPEIHEro XHMHUYECKOro COCTaBa
ceipbs. [loBeimenue coxepkanuss Fe B coippe Ha 1% compoBOXKIAETCA TMOBBILICHHEM
MIPOU3BOIUTENILHOCTH TIeun Ha 2,5% U CHIKeHUeM pacxoja kokca Ha 1,5-2,0%. 3ameHa oObI4HOTO
M3BECTHSIKA O(IIOCOBAaHHBIM I03BOJIIET WCKIIOUUTH U3 IIUXTHl U3BECTHSK., YTO MPUBOIUT K
CHIJKEHMIO pacxojia KoKca.

Texnuko-aKoHomMuyecKkue noKazamenu




1. IIpon3BOAUTENBHOCT II€YM- OLICHMBAETCS B TOHHAX IEPENEIbHOIO  4yryHa,

BBIIIABJIAEMOI'O HA II€YU B CYTKH.

HJ’IH CpaBHCHHA IMPOU3BOAUTEIILHOCTU PAa3JINYHbIX JOMCHHBIX reyei IIPUHAT KOB(b(bI/II_[I/IeHT

UCIIOJIb30BAaHUs TMOJIE3HOTO o00beMa (K.M.I.0.) —OTHOIIEHHE TI0JIE3HOr0 O0bhemMa V(M3)
CpeIHECYTOUYHOM MPOU3BOAUTEIILHOCTHY €YU B TOHHAX (T).

K.1.11.0. =V/Q
Uewm nrydire paboTaeT JOMEHHas 1e4Yb, TEM MEHbBIIE KO3 (UIIMEHT.

(K.1.11.0.)3aBUCHT OT psifa GaKTOpoOB

J Copra BBIIUIABISIEMOT0 Yyr'yHa
J CreneHu NOArOTOBKU PYAbI
. CopepxaHusi IyCTON OPOJIbI

DKOHOMHUYECKHE ITOKa3aTeIu I[OMeHHOﬁ IIJIaBKKU B OCHOBHOM OIIPCACIIAIOTCA paC)CO()OM
monauea colpdvA, u 3ampamamut no nepedeﬂy.

CTOMMOCTb YyryHa B OCHOBHOM OIPEEIISAETCA PACX0I0M KOKCA U ITUXTHI HA | TOHHY
YyryHa, T.K OCTaJbHbIC 3aTPaThl 3HAUUTEITHLHO MEHBIIIE.

Croumocts kokca cocranisieT 40-50% ce6ecTOMMOCTH YyryHa , IO3TOMY SKOHOMUYECKast
CTOpOHA JOMEHHOT'O TIPOU3BO/ICTBA XaPaKTEPU3YETCs pacX010M KOKca Ha | TOHHY BBITUIABKH

YyryHa.

v VIenbHbIA pacxo]] KOKca — HEMOCPEACTBEHHO BIHSET Ha MPOU3BOIUTEIHLHOCTD.
Cpennuii pacxon kokca B Poccuu cocrasnsier 500 Kr/T uyryHa.

v Ce0ecTOMMOCTh Uyr'yHa — OXapakTepH30BaHa CIIEAYIOIUMH 3aTpaTaMu:
1. Ceipsie matepuansi-45%,
2. Tormmmeo—40%,
3. Pacxoas! o nepeneny- 10%,
4. B tom umcne 3apaboTHas ruara-7-8%

ITopsinok BbINMOJHEeHHs Pa0OTHI (IVIAH IKCKYPCHH)

Y cTpolcTBO IUTEHOTO JBOpa

PaboTa CKMIIOBOr0 MOABEMHHUKA

Pabota Bo3myxoHarpeBarenei

KonTpo:b 3a paboToil ToMEeHHOH neun (MyIbT YIpaBIeHUS TEUbIO)
Beimryck uyryna

Brimyck nutaka, nepepaboTka miaka

KoBmm 151 mepeBo3ku uyryHa

NogakownE

®opma npegocTaBjeHHs pe3ybTaTa: BhIOJIHEHHAs paboTa
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Kpurepun onenku: OneHka MHIMBUAYaAIbHBIX 00pa30BaTENbHBIX JOCTHKEHUN MO pe3yibTaTaM
IIPOMEKYTOUYHOM aTTECTALMU IIPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:

IIpouent KauecTBeHHas OLleHKA HHIUBUYAIIBHBIX
pe3yabTaTUBHOCTH 00pa30BaTENIbHBIX JTOCTHKEHUI
(mpaBuIBHBIX OTBETOB) | Oayut (oTMeTKa) | BepOasibHBII aHATIOT
90 +~ 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HEYJOBJIETBOPUTEIBLHO




Tema 1.6. TexHo10rusl MOJyYeHUS CTAJIN B KOHBEPTOPax

IIpakTnueckoe 3ansaTHe Ne 2
ITpocmoTp Buaeodpuibma «CoBpeMEHHOE KOHBEPTEPHOE NPOU3BOCTBO CTAIN» U IPOEKTUPOBAHUE
olepaluil TEXHOJOTMYECKOTO MPOLecca MOIYyYEHHUS CTAIU B KUCIOPOJHO-KOHBEPTEPHOM LIEXE.

eab padoThI:

—  3aKkpenuThb 3HAHMA, IOJIYYEHHbIE  BO BpeMs TEOpeTHUecKuX 3aHiATuil nmo Paspmeny 1
«TexHoNnornuecKne MpoLeccsl IPOM3BOJACTBA MPOAYKIIMU OTpacan» 1o remam 1.5;1.6.
Bbinosinus padory, Bel Oyaere ymers:

- Y03.2 npuMeHsITh COBPEMEHHYIO HAYYHYIO MPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;.
- Y05.2 ucnonb3oBaTh HaBBIKM YCTHOTO OOLIEHUS B NPO(EeCCHOHATIBHON JEATEIbHOCTH
MarepunanbHoe obecrnieyeHue:

1.  O6opynoBanue KOHBepTepHOrO Liexa/BuneodmibM «CoBpeMEHHOE KOHBEPTEPHOE MPOU3BOJICTBO
CTall» U IPOEKTUPOBAHHE OINEPALM TEXHOJOIMYECKOIrOo Ipolecca IMONyYyeHHUs CTalud B
KHCJIOPOJJTHO-KOHBEPTEPHOM LIEXEN;

Mopenb KOHBEpPTEPA,

Cxema KkuciopoiHoro kouseprepa (15mir.);

Cxema xoHCTpYKIMH Qypmbl (151T.);

Cxema ¢yTepoBKH KUCIOPOIHOTO KOHBepTepa (15mT.);

YyeOHoe nocodue «TeXHONIOTHs OTpacIny;

JInnueBckuit b. /1, «MeTamnyprusi 4epHbIX METAIOBY.

Nogakown

3ananmue:

1.  CocraBHTb OTHYET MO IKCKYPCUHU/TIPOCMOTPY BUAEO-Ppunbma «CoBpeMeHHOE KOHBEPTEPHOES
IIPOU3BOJICTBO CTAIN» U MPOEKTUPOBAHUE ONEPALMM TEXHOJIOTMYECKOI0 IpoLecca
MOJIyYEHUs CTAJIM B KUCJIOPOIHO-KOHBEPTEPHOM Iiexe 1o (popme B BUjie TaOIHIbI] .
N3yunTe KOHCTPYKIMIO (PypMBI U COCTaBbTE ONMOPHBINA KOHCIIEKT O paboTe PypMBl.
3. OTBeTUTHh Ha KOHTPOJIBHBIE BOTIPOCHI:

v Tlepeunciiire OT/ICNICHUsI KOHBEPTOPHOTO II€Xa,;

v/ Onuimre TEXHOJOTHIO TIEPEMBKA YyryHa W3 KOBIIAa MuKcepHoro tuma (600T) B

qyryHOoBO3HBIN KOBII(300T), HEOOXOAUMOCTH ITOM ONEpaIlnu;

v’ VKakuTe COCTaB KOHBEPTOPHOM MIUXTHI;

v TlepeunciiuTe OCHOBHBIE YaCTH KOHBEPTEPA;

v’ VKaszarh TeMIepaTypy BbIYCKa CTald U3 KOHBEPTEPA.

no

Tab6muna 1
Ne | HaumeHoBanue yyacTka(nonpasesieHus) exa OcHOBHBIE PaccunteiBa
oTepaLuu/BUIbI eMoe
pabot BpeMs, yac.
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KpaTkue TeopeTnyeckue cBeeHUS:

CymHocTh MPOU3BOJICTBA CTAU B KOHBEPTOPAX 3aKIHOYACTCS B TOM, YTO JKUJIKUN 4yT'yH
MOJIBEpraeTcsi BO3JCHCTBUIO OKUCIUTENBHOIO Ta3a ( BO3AyX, kuciopon). Kucinoponnoe nyrbe
oKucIseT mpuMecu dyryHa Si; Mn; C u B ciiydae ocHOBHBIX TiporieccoB u P. [Ipu okuciennn
pUMecel BbIIETSETCs 3HAUUTEIbHOE KOJIMUECTBO TeIlla, pa30rpeBaroIiero MeTajll.

ChbIpble MaTepHuaJbl.

1. YyryH — oObIuHbIi MapTeHOBCKUI. CKOPOCTb €r0 OKUCIIEHUS OIPEIENSIET CKOPOCTh
KOHBEPTOPHOT'O TIpoIiecca.

Si — BiMseT Ha KOJIMYECTBO IIAKA.

Mn — na necynbdypanuro.

ITpu P no 0,3% 1utaBky BemyT Oe3 civBa nuiaka, a dosnbiire 0,3% CIIMBarOT MepBbIi IITaK.

2. CtasibHOM JIOM.

[TomaeTcst B COBKaxX M 3arpy»kaeTcs OJHUM ITPHUEMOM KPaHOM.

3. Kenesnas pyaa-oxyaguTeib U yCKOPUTEIb 00pa30BaHUs MUIAKA.

5. N3BecCTb.

6. Packucnmurenu u (eppocIuIiaBbl.

Ilepuoab! miaBku. OkucIeHNE IPUMeECEH.

Inepuon - HaUMHAETCA ¢ 3aBaJIKU JIOMA,

2 mepuos - 3aJMBaOT YYT'yH.

3 mepuo;I -KOHBEPTEP B BEPTHKATHHOM TIOJIOKEHUU ¥ HAYUHACTCS MPOTyBKa YUCThIM O 2 1
OJTHOBPEMEHHasI Mo/1avya ChIIMyYrX MaTepuasoB. B 9TOT mepuoj HauMHaeTCcs OKHUCIIEHHUE MPUMECeH:
a) BHavaje okucisercs Si u Mn;

0)3aTeM MPOUCXOIUT ogHOBpeMeHHoe okucienue P u C, a u3BecTh pacTBOPSISICh 00pazyeT
BBICOKOOCHOBHBIHM IUTAK.

DTOT nepuoJ] 3aKaHYMUBAETCS CTUBOM IIITaKa. 3aTeM OKHUCISETCS YTIIepOo/.

Hecynbdyparus 3aTpyaHeHa:

a) YaCTMYHO MPOU3BOJAAT B TOMOIIHIO MapTaHIICBOU PYIBL;

0) OpicTporO 00pa3OBaHMS IIIAKA,

4 mepuoJ1 — B3sTHE MPOOBI U 3aMep TeMIIePaTyphl.

5 IepuoJ] — CJIMB CTaJIM Yepe3 CTAJCBBITYCKHOE OTBepcTHE. [lepe/ BBITYyCKOM B KOHBEPTOP
3aKUIBIBAIOT MACCUBHBIC CTAIBHBIE MIAPHI, KOTOPHIE CIIOCOOCTBYIOT OTCEYCHHIO IIITaKa.

6 TIepuoJT — BBIMYCK IUTaKa Yepe3 TOPIIOBUHY, MYTEM MEPEBOPOTa KOHBEPTOPA B MPOTHUBOIIOJIOKHYIO
CTOpOHY.

Bech nmpouecc nnutcs 45 MuH.

Iopsaok BbINOJHeHUs PA0OTHI (IJIaH IKCKYPCHM):

=

OTtneneHue MOATOTOBKU COBKOB,
2. OtpeneHue TmepeNWBKH YyryHa M3 KoBma MuKcepHoro tuma (600T) B 4yryHOBO3HBIN
koB11(30071);
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3. KouBeprepHOe OT/ENCHUE;
4.  3aBaika CTaJIbHOTO JIOMa,
3anuBKa 4yyTyHa;
Onyckanue QypMsl, IpPOyBKa KUCIOPOJIOM;
B3ssitre npoObl 1 3amep TeMIiepaTypsl;
CnuB cranu U3 KOHBEpTEpa,
CrnuB 111aKa U3 KOHBEPTEPA;
[ToaroroBka u 0CMOTp KOHBEPTEPA,;
PaznuBka ctanu na MHJI3;
6. Arperart 10BOJKHU CTaJH.
OO6opynoBanue il Pa3IMBKU CTalIM: MAallWHA JUISL MEPEIBMXKEHUS CTalepa3IMBOYHBIX
KOBIIEH; Pa3IMBOYHBIE KPAHBI.

AN NN NN

o

(I)opMa NnmpeaoCTaBJCHUA pe3yJjibTaTa: BbIIIOJHCHHAA pa60Ta

Kpurtepuu ounenku: OueHka MHIUMBUAYaJIbHBIX 00pa30BaTENbHBIX JOCTHXKEHUN MO pe3ylbTaTaM
IIPOMEKYTOYHOM aTTECTAlMU IIPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:

[pouent KauecTBeHHast OLIEHKA WHANBUIYaTbHBIX
PE3yNIbTaTUBHOCTH 00pa30BaTENbHBIX JOCTH)KEHHH
(mpaBHUIIBHBIX OTBETOB) | Gayut (oT™MeTKa) | BepOaibHBIN aHAIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOpOLIO
70 +79 3 YJIOBJICTBOPUTEIILHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

Pa3nesn 2 Tema 2.1 TexHosioruyeckue npouecchl U3roTOBJIEHUS JIUTHIX OTJINBOK
IIpakTuyeckas pa6ora Ne3 [lpuroroB/ieHue JuTeiiHoi (POpMbI
Lean padoThI:

3aKpCHI/ITB 3HaHUsA, IIOJIYYCHHLIC BO BpEMA TCOPCTUYCCKUX 3aHATHH II0 P&meny 2
«TexHonoruueckue MponeCChl MPOU3BOACTBA MPOAYKIIUU OTPACIN» 110 TCMC 2.1

Boinoanus padorty, Bul Oynere:

YMETb:
- ¥03.2 npuMeHSITh COBPEMEHHYIO HAYUYHYIO IPO(ECCHOHATIBHYIO TEPMUHOJIOTHIO

- YV04.1 opranu3oBbIBaTh padoTy KOJUIEKTHBA U KOMaH/IbI;
- V05.2 ucrnonb30BaTh HABBIKK YCTHOTO OOLIEHHS B IPO(PECCUOHATLHOM IEATENBHOCTH
MarepunanbHoe obecrniedeHue:

v

v" Mogenu OTIIUBOK;

v CTEep)KHEBBIE ANIMKY;

v/ MOJENH CTOSKOB, BBIIOPOB U NMPUOBLIEH;
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v'  ONOKH;
v necyaHO-rIMHKCTasg GOPMOBOYHAS CMECH, TAIIBK;
v TpaMOOBKH, IIaIUJIKH, JJAHUETHI, KPIOUKH, TYIIHUKH.

3aganue:

[IpuroToBuTh NUTENHYIO GOPMY 0 MPEIIOKEHHON MOJEIN METOJIOM PyYHOUH (POPMOBKU;

2.  3anuTh pacriiaBiIeHHbBIN MapadUH B IPUTOTOBICHHYIO JIUTEHHYIO ()OPMY, UCTIONB3YS JTUTCHHYIO
OCHACTKY;

3. llocme 3arBepieBaHMsl pa3pylIUTh JIUTEHHYIO (OpMYy H H3BJI€Yb TOTOBYIO JUTCHHYIO

OTJIUBKY;

[Ipoananu3upoBaTh KaYECTBO JUTEUHON OTJIMBKH U ONPEIEIUTh HETOCTATKY;

OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI

=

SRR

Kparkue TeopeTnueckue cBeeHHA:

JIuteiiHOe MPOU3BOJCTBO — 3TO MPOIlecC MONyueHUs: (PACOHHBIX OTIUBOK MYTEM 3aMOTHEHUS
KHUJIKUM METAJUIOM 3apaHee MPUTOTOBICHHBIX (JOPM, B KOTOPBIX METAJLI 3aTBEP/ICBACT.
W3penus, nonyyeHHbIE METOIOM JIUThS, HA3bIBAIOT OTJIMBKAMMU.
OTAUBKY MOTYT OBITH BITOJIHE TOTOBBIMU U3/ACIIUAMH WA 3arOTOBKAMH.

OcHOBHBIE 3JIEeMEHThI JTUTEeTHOH (GOPMBI
@®opma COCTOUT U3 JIBYX IOJIOBMHOK - HW)KHEW M BEpXHEH OMNOK, B KOTOpble HaOMBaeTcs
(bopMOBOUHAs 3eMJIS.
@®opmbl Ui 3aJIMBKM METaUla MOTYT OBbITh pPa30BBIMH, MHOTOKPAaTHbIMHU. Pa3oBbIMH
SBJISIOTCS (POPMBI, ITOJTydaeMble B OTOKaX NMpHU HAOMBKE U YIUIOTHEHUU (OPMOBOYHON CMeCH,

Jlureitnas popma

1. IMogmonmensHas TUIMTA (Ha
HEWTOTOBST JINTEHHYIO hopmy).
2. HuxHss ommoka.
3. BepxHss omoka.
4. dopmoBOYHasA CMech (Necok,

OMNWJ/IKKM, OpraHMYecKana CMONa,

BOAA).

5. KaHan gna 3anmBku metanna.

6. MeTtann.

1777777777777 . crepmem.

Puc. 1. Jlureitnas popma

Omnoka — 3TO XecTKas cnenuaibHas paMKa, KOTopas CIYKUT JUIsl TPUAAHUS TPOYHOCTH U
TpaHCHOPTHPOBKH (GopMbl. Kak mpaBuiio — MeTaJuIndeckue ¢ OTBEPCTHAMHU OOJIETYSHUS U BBIXOJ1A
ra3oB, 00pa3ylOMIMXCs MPU CTOPAHUU JIPEBECHBIX OMIIOK. [lomocTh (hopMBI, TpenCTaBIsIOIIas
co0ol oTreyaTok Oymyiield OTIWBKH, IMOJTYYaeTCs C MOMOIIBIO pa3béMa JEPEBSIHHON MOJIEIH.
Onoku ObIBAIOT YyT'yHHBIC, CTATIBHBIC, U3 JIETKUX CIIJIABOB U JCPEBSIHHBIC.
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Jl1s mpUroToBIEHUs pa3oBhIX (POPM HyKHA MOJIETb.

Mopeab ocTaBisieT B JUTEHHON ¢dopMe oTmedyaTok Oyaymied oTIMBKUA. B 3aBHCHMOCTH OT
3aJTMBa€MOro MeTajljla MOJIeN OKPAIIUBAIOT B PA3HBIl LIBET:

o KPAaCHBI!, KOPUYHEBBIA — YYT'yH;
° CepbIii, roy0oii - CcTalb,
o JKEJTBIA — [IBETHBIC METAJLIIBI.

Moenu OBIBarOT:

e JlepeBsaHHbIe ( COCHA, OYK )
o MeTamnndyeckue
e [I;racTtmMaccoBEI€.
e ['nricoBnie
JluTelinas ocHacTKa MpeACTaBiIeHa Ha PUCYHKE 2.

Takxe mMonenu ObIBalOT LENbHBIE U pazbeMHble Mojienb 10oKHA ObITh OOJbIle, YeM cama
OTJIMBKA Ha BEIUYMHY YycaJku MeTama. Eciu B JIUTONW JdeTanu ecThb KaKHe-TO OTBEPCTHS,
yriayOJieHus U T.1., TO OHU 00pa3yroTcsl IPU TIOMOIIU CTeP KHel, ycTaHaBlIMBaeMble B (popmy.

HparrRe

Cwamerd 8asdya

Puc. 2 MHCTpYyMEHTHI 1715t U3roTOBICHUS (a), oTenku (0) u okpacku (B) hopm:
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1- pyunbsie TpaMOOBKH, 2- TTHEBMaTUUYeCKas TpamMOOBKa, 3-TyIIHUKH, 4- BUHTOBBIC MOABEMBI, S5-
mérka, 6-yonara, 7-miIocKue TIaauiIKe, §-QpacoHHbIC TIATUIKH, 9-TopIioBas riaaauika, 10-KproJok,
11-nono3ok, 12-moxeuka, 13-manuer, 14-xkucth mneHKoBas, 15-mynabBEepU3ATOp I MEJIKUX
¢bopm,16-rypBepu3aTOp st KPYIMHBIX (GOPM.

Crep:kHHU cioyXaT AJs NOJY4YEHUsS OTBEPCTUH M yrayOsneHuil B oTinuBke. Bo Bpems
3aJIMBKU MeTalsla B ()OPMY CTEP)KHU OKa3bIBAIOTCS OKPYKEHHBIC XUJIKHUM METAJUIOM, MO3TOMY
CTEPKHU JIOJDKHBI OBITh OTHEYTIOPHBIMH U OYeHb KpenKuMH, CTepKHHU OBIBAIOT:

1. IlecuaHO-TIMHUCTEIE.
2. Ilecuano -MacisHbIE.

3. beicTpo3aTBepaeBaroiine
[TecyaHO-TIMHKUCTHIC U TIECYaHO-MACIISTHBIC CTEPKHH CyIIaT B Ie4ax, a ObICTPO3aTBEP/ICBAOINE

cTepkHU - poayBatoT razom COs. [Ipu 3T0M OHU MTHOBEHHO 3aTBEPACBAOT.

CTep>KHU TOTOBST B Pa3bEMHBIX JICPEBSIHHBIX UJIM METAUTMYECKUX CTEPIKHEBBIX SAITUKAX.

CrepxHH B JMTEHHYIO (HOpPMY YCTAaHABIMBAIOTCS HAa MECTO, OCTABIICHHOE CTEPIKHEBBIMH
3HaKaMHu Ha MOJICIIH.

CrepikHeBOIl 3HAK — BBICTYN Ha MOJIEJIHM, OKPAIICHHBIM B YEPHBIA IIBET, MOKA3bIBACT, YTO B
3TOM MECTE B JIMTCHHOW OTIUBKE OyJET OTBEPCTHE WIIH YTIyOJICHHE.

JKunkuit MeTau 3amoaHsaeT IoJI0CTh (OPMBI 10 KaHajdaM JIMTHUKOBOUN cucTeMbl (JINTHUK).

JIMTHUKOBAasi CHMCTEMA-COBOKYIHOCTh KAaHAJIOB, INPEIHA3HAYCHHBIX I IOABOLA KUIKOIO

MeTalljia B MOJOCTh (DOPMBI, a Tak)Ke JJsl yIaBIMBAHUS ILIAKOBBIX M JPYTHMX HEMETAITUYECKHX
BKJTIOUEHUH. {7151 aTOrO ceyeHue yammm OobIlle, YeM CEUCHHUE CTOSIKA, a CEUCHUE IUIaKOYIOBUTEIS
OOJIBIIIE CYMMBI CEYEHUN BCEX TTUTATEICH.

Puc. 3 HopManbHas TUTHUKOBAs cUCTEMa:
a-3JIEMEHTHI, 0-cxeMa Te4YeHHs paciijiaBa B yaine:l-yamia, 2-CTOSIK, 3-IIJIAKOYJIOBHTENb, 4-
MUTaTelNb, S-1IaK, 6-MOTOK 3aJIMBaeMOT0 B (JOpMYy pacrliiaBa.
BbiBoa: THN, KOHCTPYKIMS JIMTHUKOBOW CHUCTEMBI 3aBUCUT OT pa3MEpPOB, BECa U CIOKHOCTHU
OTJIUBKHU.
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K OCHOBHBIM 3J1€MEHTaM JIMTHUKOBOM CHCTEMBbl OTHOCSTCS: JIMTHUKOBAs 4Yalla, CTOfK,
[JIAKOYJIOBUTEIb, BBINOP, MUTaTeNlb, NpUObLIL. JIuTHHKOBas uamia (A npuéma MeTaa u3
KOBIIIA) BCET/Ia JOJKHA OBITH MOJIHOM BO M30€KaHKE MMONaIaHUs [IUIaKa B OTIIUBKY.

CTosiK — 1efatoT CY>)KeHbIM KHU3Y, YTOOBI IIPEAYyNpEeIuTh 3acachblBaHE BO3IyXa.

[[l1akoyJIOBUTENB, PACIOJNOKEHHBIA  BBIIE IHUTATENEd — TOPU3OHTAJIBHBIA  KaHAI
Tpaneuneu1aibHoN (HOpPMBI.

[TutaTenu — MOABOIAT METaLI K (popme.

[IInakoynOBUTENb CIYKUT JIJI1 OTCTAaMBaHUS 1IJIAKa, TONABIIEr0 U3 JIMTHUKOBOM Yallll; OH Xe
obecrieynBaeT paBHOMEPHOE paclpe/ieieHne MeTajlla 4epe3 MUTATEeNH MO OTIEIbHBIM CeUCHHSIM

(hopMmBI.

Buinop — o0GecnieunBaeT BbIXOJ] BO3yXa M I'a30B, a TAK)Ke BCIUIBIBAHUE IPOHUKILIETO HIJIaKa
IpH 3aJIMBKE (POPMBI CTaBAT Ha BEPXHHUX MECTaX; MEJIKHE OTIMBKH JIENAIOT 0€3 BHIIOPOB.

[Tponiecc mosyueHust (HacOHHBIX OTJIMBOK IyTEM 3alOJIHEHMs XKMIKUM METaJUIOM 3apaHee
MIPUTOTOBIICHHBIX ()OPM, B KOTOPBIX METAJLT 3aTBEP/ICBACT.

N3penus, nony4eHHbIE METOLOM JIUThs, Ha3bIBAIOT OMAUSKAMU.

OTnuBKH MOTYT OBITH BITOJTHE TOTOBBIMH M3JICTHSAMH MU 3aTOTOBKAMHU.

Ilopsinok BbINOJIHEHHS PadOTHI:

=

PacruiaBuTh napaduH A 3aJIMBKM B TOTOBYIO JIUTEHHYIO (hopMmy;

Ha noaMoenbHy o IIHTy YCTaHOBUTH HUPKHIOKO TIOJIOBUHY MOJIEIH;

Ha HuXHIOIO MOJIOBUHY MOJIENH YCTaHABUTh HUKHIOK OINOKY LEHTPUPYIOIIMMH YIIKaMHU

BHU3;

Mogens 3acsinaTh C10eM 00JIMIIOBOYHON CMECH;

OcraBirytocst 9acTh OMOKH 3aChINaTh HAIOJHUTEIHLHONH CMECHIO;

YTpamOoBaTh CHauana oCcTPbIM, a 3aTeM IUIOCKMM KOHIIOM TpaMOOBKHU;

W3numiku cmecu yOpats;

Wrnoii HakaloTh BEHTHIISILIMOHHBIE KaHAJIBI (JIYLLIHUKH);

Ornoky ¢ 3ahopMOBaHHOM MOJIETBIO IEPEBEPHYTH Ha 180° MMOBEPXHOCTHIO pa3beMa BBEPX;

0. VYcraHOBHUTH LEHTPUPYIOLUMMH HIUIIAMHU BTOPYIO MOJIOBUHY MOJIEIH;

1. TloBepxHOCTH pazbeMa NPOCHINATh Pa3IEIUTEIBbHON CMECHIO;

12.  VYcTaHOBUTH JTUTHUK U BBITIOD;

13. HakonoTp qyniHuKH;

14. W3Bieuyb MoJeNb JIUTHUKA U BHIIOPA;

15.  VYjaanuTh HUKHIOIO MOJOBUHY MOJENU U BEPXHIOO [TOJIOBUHY MOJIENH,

16. Cobpath popMy, T.e. BEpXHIOIO OMNOKY C MOJYYEHHBIM OTIEYAaTKOM OT BEPXHEH IMOJOBHHBI
MOJIEJIA YCTAaHOBUTH HA HIDKHIOKO OIOKY C TIOJYYEHHBIM OTIEYAaTKOM OT HWKHEW TOJOBHUHBI
MOJIENH,;

17. 3amuth xxuakuii napaduH B TUTEHHYIO hopMy;

18. Pa3pymuts aurelinyro GopMy mocie 3acThIBaHUS KHUJKOTO MapaduHa ¥ U3BJIEUb JTUTEHHYIO
OTJIMBKY;

19. 3apucosath cxemy JUTEHHON GOpMBI,

20. Hamucath BBIBOJ 110 JIAOOpaTOpHOU padoTe

w N

RB©o N Ok

dopma npeacTraBjeHus pe3y/bTaTa: BbINOJHEHHAas: padoTa
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Kpurtepuu onenku: OueHka HHIMBUIYAJIbHBIX 00pa30BaTENbHBIX JOCTHKEHUH IO
pe3yibTaTaM TMPOMEXYTOYHOM aTTeCTallud IPOU3BOAMTCSI B COOTBETCTBHU C YHHUBEPCAIBHOU
IIKAJION:

[TpoueHT KauecTBeHHast onieHKa WHANBUAYAIbHBIX
PE3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUN
(mpaBHJIBHBIX OTBETOB) | Oasur (oTMeTKa) | BepOalbHBIM aHAIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 ~79 3 YAOBJIETBOPUTEIHLHO
Mmenee 70 2 HEYJIOBJICTBOPUTEIHHO

Paznen 2 Tema 2.2. TexHoJiorn4eckue npouecchbl 00padoTKu
METAJJIOB JaBJIEHHEM

IIpakTnyeckoe 3ansaTue Ne 4
CocraBiieHHe aHAJIUTHYECKOH Ta0auLbI cmocodooB OM L.

ean padoThI:

3aerHI/ITB 3HaHMsL, ITOJIYYCHHBIC BO BPEMS TCOPETUYCCKUX 3aHATHH I10 Pa3z[eny 1
«TexHOMOrNYECKHE MPOLECChI MPOU3BOACTBA NPOAYKIIUA OTPACIIN) T10 TEMC 1.9.

Boinosinus padory, Bel Oyaere ymers:

- Y¥03.2 npuMeHsATh COBPEMEHHYIO HayUHYIO MPO(ECCHOHATIBbHYIO TEPMUHOJIOTHIO;
- Y04.1 opranuzoBbIBaTh pab0OTy KOJUIEKTHBA U KOMaH/IbI;
- ¥05.2 ucnonb30BaTh HaBBIKKA YCTHOTO OOIIEHUS B TPO(ECCHOHAIBHOMN 1€ TENbHOCTH

MarepuanbHoe o0ecrieyeHme:

Cxema «lIpokaTka MeTasia, MPOKATHBIE BATKWY;

MakeTsl pabo4nx KJeTeil MPOKaTHBIX CTaHOB;

MakeTbl HarpeBaTeIbHbIX MEYEH;

Cxema «BomodueHre MeTajay,

MakeTbl BOJTOYUIBHBIX CTaHOB,

Cxema «lIpeccoBanue MeTaioBy;

CxeMma «KoBka MeTayiay,;

CxeMbl O MITAMIOBKE METaUla: XOJIOAHAS W TOpsYasl IITAMIIOBKA, TEXHOJIOTHS TOPSYEH
IITAMIIOBKH;

9. Cxema «Ilmactuueckas aedopManusi MeTalljia, MEXaHU3MBI TUTACTHYECKON ehopMariun,
10. VYueGHoe mocobue «TexHOIOTHS OTpaCTHY,

11. Jlunuesckuit b.Jl, «MeTamnyprust 4epHBIX METAIOBY.

12,  OGpa3ubl NPOBOJIOKH, TOHKOT'O JIUCTA.

N~ WNE
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3aganue:

1.  UM3yuwure TeopeTHUECKUIl MaTepual MO JaHHOW MPAaKTUYECKOH paboTe.
2.  3anoiHUTh aHATUTHYECKYIO Tabauiry Nel

Tabmmma 1
CpaBHUTENBHBIN aHaTU3 crioco6oB OM]]
Cnoco6sr OMjCocTosiHue, B KOTOpOM [Ipumensiemoe CymHocTh crocoba
BeJIETCs CIoco0, obopyoBaHue,
ropsiuee/X0JI0HOE | OCHOBHOE/BCIIOMOTATENILHOE
KoBka
[[ITamnoBka
[IpeccoBanue
Bonouenue
IIpokarka

Kparkue Teopernueckue cBeleHHs
Ynpyean oegpopmayua — ecnn nocne cCHATHS BHEIIHUX CHJI, BBI3BIBAIOIIMX JAedopMaliuio,

TEJIO0 MOJHOCTHhIO BOCCTAHABIMBAET CBOM CBOWCTBA ((hOpMY U pazMepshl).

IInacmuueckan (ocmamounasn) deghopmayus — eCiy OCIE yAANECHUS BHEITHUX CHUII TEJIO HE
BOCCTAHABIIMBAET TMOJHOCTHIO MEPBOHAYANBbHYIO (hopMy M pa3Mepsl. [lnmactudeckast (ocrarodHas)
He(i)OpMaHI/IH METalia ABJIACTCA CICACTBUEM CIBUIOB, HpOI/ICXO)IHHH/IX BHYTpI/I n 110 FpaHI/IHaM,
qepes MexXaHu3Mbl Raacmuueckoi degopmauuu.
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CymecrByer 5 cnocoooB OMJL:
e Bomouenue;
® IIPECCOBAHUE,
® KOBKa,
® IIITAMIIOBKAQ,
® IpOKAaTKa.
ITmacTrueckas I[e(i)OpMaLII/ISI MOKCT IIPOU3BOAUTHCA B TOPAYCM U XOJIOAHOM COCTOSAHHMU.
HarpeB meTasia nepex o0padoTKoil 1OJ 1aBJIeHHEM

Jliisi TIOBBIIICHUS TUIACTHYHOCTH U YMEHBIIICHUSI HEOOXOJIMMBIX YCHIIHHN 1e(hOpMUPOBAHHS,
Mertain nepes npokaTkoil HarpeBaroT. CIUTKH Maccoit 3 TOHH W OoJbllle, MpeaHa3HAuYCHHBIC
JUTSL IPOKATKU HAarpeBalOT B HarpeBaTeIbHbIX Mevax. [leun nmemsarcs Ha:

A) xamepHbIe

b) meTonuueckue
1. Kamepnuwie:(3aroToBKa HaXOJUTCS B OHON TEMIIEpATypHOU 30HE U HUKY/a HE IBUTACTCS)

2. Memoouueckue neuu - UMEIOT HECKOJIBbKO TEMIIEPATypHBIX 30H, 3ar'OTOBKa B IpoIiecce
HarpeBa JBMXETCSl K 0oJiee BBICOKOW TemIeparype.

Bonouenue memanna - somo nponmsacueanue memaila vepes omeepcmue MeHbuieco OuaMempa,
uem duamempa 3a20nO06KU.

BonodeHne BeAyT TOIBKO B XOJOJHOM COCTOSHUM.
3aroToBKOM CIIy’KaT: IPOBOJIOKA, TPYTKH, TOHKHE TPYOBI

Bonouenne ¢ HeOonpLIONW creneHbplo aedopManuu Uis NPUAAHUS NPYTKOBBIM H3JEIHIM
MOBBILIEHHOW TOYHOCTH Pa3MEPOB CEUEHUSI HA3bIBACTCS KAAUOPOBKOIL.

IIpoyecc 6onouenus
OTtBepcTre, uepe3 KOTOpoe MPOTIrMBalOT MeTalll Ha3bIBaeTCs 607104UNIbHbIM 04Kom. OHO
TOTOBUTCS B 3arOTOBKE, HA3bIBAEMOU BOJIOKOW UITU (DUITBLEPO.

IIpeccoBaHue- 3TO BBIIABIMBAHUE HArpeToro MeTaula 4Yepe3  OTBEpCTHE, 3a/JaHHOU
(GbopMBbI B MaTpHIIE.

W3znenus, nosyyaemble IpeccoBaHUEM: TpYyObl, IPYTKH, (PaCOHHBIE MPOPUITH.

[IpeccoBanue wuaiile BCero BEAYT B IOPSYEM COCTOSHHH.
IIpokaTka MeraJuia —310 edopmaliys MeTaia MeKy BpallatolUMUCS BaJKaMU.
HcxoaHpIM MaTepuaioM SBISIFOTCS CTUTKH: KBaIPATHOTO WJIM TPSIMOYTOJIBHOTO CEYCHHS.

TexuHomorus IMPOKATKHU:

=

[Tonyyenne w3 CIMTKA TMOMYMPOAYKTa (3arOTOBKH).
2. IIpokaTka IMOIYIPOAYKTa B TOTOBBIM IIPOKAT.
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IIpokaTHBIM CTAHOM — HAa3bIBACTCS COBOKYIHOCTb OOOPYAOBaHUS, IPEIHA3HAYCHHOTO
IUI TJIACTUYECKOM OeopMaluu B NPOKATHBIX BalkaX TPAHCIOPTUPOBKH, YIIAKOBKH, OTIEIIKU
MpoKaTa.
JIunus, o KOTOpoil pacmosaraercs 00OpyJOBaHHE Ha3bIBACTCSl  2/AGHOU JIUHUEI
NPOKAmMHO20 cmaua.

KoBka — pedopmarmmss Meraiia B Tiagkux Ooifikax Mosota. Pasznnyaror pyuyHylo u
MalIMHHYI0 KOBKY. KOBKa BEIETCsS TONBKO B rops4eM COCTOSHMHU. M3nenue, MmoilydeHHOE IOCIe
KOBKH, Ha3bIBa€TCs IOKOBKOU.

IltamnoBka- nedopmanus MeTamia, HpU KOTOpoe «TedeHue»(aedopmamusi) meraia
orpaHuyeHa pyuybsiMH mTamMnoB. llITaMnoBka Bexercss Kak B TropsdeM, TaKk M B XOJIOJHOM
cocrosiauu. Vznenue, momy4eHHoOe 1Mocie MITaMIIOBKH, TAK)Ke Ha3bIBAETCS OKOBKOH.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

1. [To maTepuany KpaTKMX TCOPETHUECKUX CBEACHUN 3allOJIHUTE
Tabmuny 1;
2. Hamummre BEIBOJ 1O MPaKTUIECKOM padoTe.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOIHEHHAs padoTa

Kpurepun onenkn: OlneHka MHIUBUAYalIbHBIX O0pa30BaTEIbHBIX JIOCTHIKEHUH IO
pe3yibTaTaM MPOMEXKYTOYHOM aTTecTallud TPOU3BOAMUTCSI B COOTBETCTBUU C YHUBEPCAIbHOU
IKAJION:

IIpoueHt KauecTBeHHast O1leHKA WHIUBUYAJIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUI
(TpaBMIIBHBIX OTBETOB) | Oayut (oTMeTKa) | BepOaIbHBIN aHAIOT
90 + 100 S) OTJINYHO
80 +~ 89 4 XOpOLIO
70 +79 3 YJIOBJICTBOPUTEIILHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

Tema 2.3TexHOIOrMANONYyYeHHS TOTOBOM NMPOAYKIUH METOI0M CBAPKH

JlaGopaTopnas padora Ne 1
IoyyeHne cBapHOIO IIBAa METOOM AYIr0BOii cBapKU. THIIBI CBAPHBIX COeIMHEHH

Hean padoTsi:

3aKpenuTh 3HaHWs, TIOJYYEHHbIE BO BPEMsI TEOPETUYECKUX 3aHATUH 10 Pasneny 2
«TexHonornueckne mpoLeccsl NPOM3BOJACTBA MPOAYKIIMU OTpacIn» 1o Teme 2.3.

BoinosinuB padory, Bel Oyaere ymern:

- Y03.2 mpuMeHATh COBPEMEHHYIO HAYYHYIO MPO(HEeCCHOHATBFHYIO TEPMHUHOJIOTHIO
- Y04.1 oprann3oBbIBaTh padOTy KOJUIEKTUBA U KOMAH/IbI;
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- ¥05.2 ucnonp30BaTh HaBBIKK YCTHOTO OOIIEHUS B MPO(HECCUOHATBLHOM NI TEIbHOCTH

MarepuasibHoe o0ecnieyeHue:

[Ipesenrtanus «CBapouHOE MPOU3BOICTBOY,
Cxema «2JeKTpoyroBasi CBapkay,

Cxema «llonydueHue 37€KTPOJOB C MOKPBITUIMU;
Cxema «Pa3HOBUHOCTHU JIyTOBOM CBAPKUY;
OO0pa3ibl CBapHBIX COCTUHEHUH;

YyeOHoe nocodue «TeXHONIOrus OTpacany;
I'eBopksiH «OCHOBBI CBAPOYHOTO JIETIA»

NogakownpE

3aganue:

=

N3yuute TeopeTuueckuii MaTepuai U MPe3eHTaluu 110 JAHHOH NpaKTUYeCKOi padoTe;

3apucyiTe BUAbl CBAPHBIX COCAMHEHNN, YKAKUTE OCHOBHBIE BUbI IOJATOTOBKU KPOMOK;

3. IlpoBemute aHamM3  HEOOXOAMMOCTH DJIEKTPOJHOTO TOKPHITUS Ha DJIEKTPOAE M II0
IIPAKTUYECKOH paboTe;

4.  Cpnenaiite BBIBOJ O BbIOOpE crIoco0a MOMy4EeHHsI TOTOBOTO U3JIETHSI.

N

Kparkue reopernyeckue cBeeHus
CBapkoll Ha3bIBAIOT TEXHOJOTMYECKUH MPOIECC MOJyUYEHUs HEPa3beMHBIX COEIUHEHHH

JieTajei. CBapKa — 9TO COCAUHCHUEC MCTAJIJIOB WJIM HEMCTAJUIOB 34 CUCT HAarpeBa KpOMOK 156691 (5110505
A0 IJIaBJACHUA WIH IINTACTHYHOI'O COCTOAHUA C CXKAaTUCM.

CaapHble neTanu Jiydnle, JA€LIEBIE KiEMaHHbIX M Jerde. [lo Buay ucnonb3yemon i
CBapKM DHHEPIrUM CcBapKa Mnojpasiensercd 1) Ha XUMUYecKyro (ra3oBas, Ky3HeuHas), 2)
AJIEKTPUUYECKYIO (RJIEKTPOAYIOBasi, 3JEKTPOLLIAKOBas, 3JIEKTPOKOHTAKTHAas), 3) MEXaHHYECKYIO
(cBapka TpeHUEM, XOJIOJHAs CcBapka), 4) YJIbTPa3BYKOBYIO, 5) D3JEKTPOHHBIM JIyuoM, 6)
TG Py3MOHHYIO CBAPKY B BaKyyMe.

HawubGomee pacinpoCTpaHCHHBIMU BUJaMu CBapKu SABIIAKOTCA QJICKTpOAYyroBasd,
QJICKTPOILIaAKOBAad, SJICKTPOKOHTAKTHAA U ra30Basl.

Anekmpoodyzosan ceapka

Hpouecc COCAUHCHUA MCETAINIMYCCKUX JBJICEMCHTOB, IIPH KOTOPOM B KauC€CTBC CBApPOYHOI'O
HCTOYHHUKA TCIUIOTHI UCIIOJIB3YHOT JJICKTPUYCCKYIO AYTY, HA3BIBAIOT 3J'ICKTp0,[IyTOB0171 CBElpKOfI.

SIBicHME DNEKTPUYECKOTO pa3psiAa U BO3ZMOKHOCTb €r0 HCIOJIb30BAHMSA Ul PACILIABICHUS
METaJIJIOB OBLIO OTKPBITO U HccaenoBaHo B 1802 r. akagemukom B. B. IlerpoBeiM. OH ycTaHOBMII,
YTO JJIEKTpUYECKass [yra IpPEACTaBIIIeT OJHY W3 Pa3sHOBUAHOCTEH DJIEKTPUYECKOrO TOKa,
IIPOXOAAIIETO Yepe3 ra30BbIi IPOMEKYTOK.
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Cxema py4dHOro npoiiecca JIeKTPOIyTOBOM CBapKu

B 1882 r. pycckuii unxenep H. H. benapnoc ucnonp3oBail 31€KTPUYECKYIO AYTy s
cBapku MeTayyioB. CyIIHOCTh 3TOrO METO/a 3aKJII0YaeTcs B CIEAyIoIIeM. JieKTpudeckas ayra |
(puc.a) Bo30yXkmaeTcs M TOPUT MEXKAY YTOJbHBIM JIIEKTPOJOM 2 M u3AenueM 3. YTOJIbHBIN
ANEKTPOJA YCTaHOBIEH B jaepkarene 4. Jlyra muraercs TOKOM OT TeHeparopa 5. Teroroii
AIIEKTPUUYECKON TYT'H PACIUIABIAIOTCS KPOMKH CBAPHBAEMOTO M3JEIHS U MPHUCATOYHBIN MPYTOK 7.
OOpa3yrouuiics Mpyu 3TOM KUIKAN METasl CBApOYHOW BaHHBI 6 IepeMEnINBaeTCs C IPUCAIOUYHBIM.
[Tpu ocTHIBaHWY M KPUCTAIUTU3AIUH KUIKOTO METaJIa 00pa3yeTcsi CBapOYHBIN IIIOB.

B 1888 r. pycckuit umwxkenep H. I'. CnaBsiHoB pa3paOoTasi HOBBIM CHOCOO — CBapKy
METAIMYECKUM IIJIaBALUIMMCS 3JeKTpoAoM. B 3tom ciydae ayra 1 (puc. ©0) roput Mexay
MCTAJUIMYCCKUM BJICKTPOAOM 2u U3CJIMEM 3, npru4cM HHaBHHleICﬂ MeTaJNIMYeCKUI QJICKTPOA SB-
JIACTCA OAHOBPEMEHHO M IMMPHUCAJOYHBIM METAJIJIOM.

OcHoeHble 6UObl CBApPHbIX COCOUHEHUIL U memajiypeuiecKue npoyeccol npu ceapke

HpI/I HU3TOTOBJICHUU CBApPHBIX KOHCTPYKI_II/Iﬁ IMAPOKO TNPUMCHAIOT CICAYIOIUC THIIBI
CBAapHBIX COCTUHECHMI:

v CTBIKOBOE,

v’ TaBpoBOE,

v’ yrioBoe

v/ HaXJIECTOYHOE.
v CTBIKOBBIE COCAMHEHUS MMEIOT MPEUMYIIECTBA Tepea APYTUMH THIIAMU 110 MPOYHOCTH U
TEXHUKO-IKOHOMUYECKUM Toka3zatessM. [1loB, COeAMHSIONNI 3JIEMEHThI CTBIKOBOTO COCIUHEHHSI,
Ha3bIBAIOT CTHIKOBBIM, a TaBPOBOTO W HAXJECTOYHOIO — YIJIOBBIM WM BaJIWKOBBIM. B
3aBHCUMOCTH OT 4YKCJa TMPOXOJOB (CJI0EB), HEOOXOMUMBIX ISl TIOJYYEHUS PACUCTHOTO CEUYCHUS
1Ba, Pa3IuvaroT 00OHONPOXO0OHbIL (OTHOCIOWHBIN) U MHO2ONPOXOOHI (MHOTOCTIOMHBIN) CTHIKOBOM
1 yrioBo# 1Bkl 1110B, coeMUHSIONINI 3arOTOBKH 0 BCEH MX IIMPHHE, HA3BIBAIOT CIUIOIIHBIM, IIIOB,
IJIe CBAPEHHBIC YUACTKH YEPEAYIOTCS C HECITAPECHHBIMHE, HA3bIBAIOT MIPEPHIBUCTHIM.

Tunwl ceapHvlx cOeOUHEHULL:
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a-CTBIKOBBIE: 1 —

orOopToBOUYHOE; 2 — 0€3 pa3ienkd Kpomok; .9 — V-
oOpazHas paszenka Kpomok; 4 — X-o0OpazHau pasjelka
KpoMok; 5 — U-oOpa3masi paszenka KpOMOK OJHOCTO-
ponnsis; 6 — U-oOpa3Has JBYCTOpOHHSISI; 0 —
2 3 HaXJIECTOYHBIC: | — C OJIHOCTOPOHHHUM JIOOOBBIM IIIBOM; 2

. \ . — TIPOPE3HOE C OJJHOCTOPOHHUM JIOOOBBIM H (DJIAHTOBBIMH

£ ) HIBaMH,; 3 — 3aKJICTIOYHOC, B —— TaBPOBEIC: 1 — ¢
Talpobuwe

OJIHOCTOPOHHUM (PJIaHTOBBIM IIBOM; 2 — TO K€, C
P J%@ OJIHOCTOPOHHEH pa3AeNKkoi KPOMKH; 3 - C JBYCTOPOHHUM
%

; F
.m i
Z
7

Yanvbee

©C @
& r

- (J1aHTOBBIM IIBOM U JIBYCTOPOHHEH Pa3/eNKoi KPOMOK; T

— yrioBble: | — ¢ OJHOCTOPOHHUM ()IIAHTOBBIM IIBOM; 2
Kaxnecmounsie

— TO € C ABYCTOPOHHUMH (DJIAHTOBBIMH IIBAMH; 3 — C
V-00pa3Hoii pa3ieaKkoi KpOMOK

OCHOBHBIMHA BUJaMM IOAIOTOBKHM KPOMOK ABJAIOTCA Y201 pacKpolmus, eeiuvurna

NpUMyniIeHus u 3a3op.

Yeon packpwimus u 3azop Heobxomumbl i obecneuenus nposapa BCEI'O ceuenus, a
npumynjienue TIPEIOTBpPAIaeT CKBO3HOE IporulaBieHue (mpoxor). [loaroroBka KpoMok
OCYILIECTBIISIETCSI HA METAUIOPEKYIIMX CTAaHKaX WM Ha ra3opexylMX MalnHaX (KUCIOpOJHasd,
I1a3MeHHasi, saepHas). KOHCTpyKTUBHBIE 3JIEMEHTHI MOJITOTOBKM KPOMOK M3JAENUs JJIs py4yHOU
AJIEKTPOAYTroBoii cBapku pernamentupyrores 'OCT 5264—70

CBapHble COEAMHEHUSI IO MPOYHOCTH JIOJKHBI OBITH TaKHE K€, KaK 1 OCHOBHOM MeTaJll,
IIPU BCEX TeMIlepaTypax SKCILTyaTalluy U MpU BCeX BUAX HArPYy30K (CTATUYECKUX, YAAPHBIX U BHO-
panuoHHbIX ). KOHCTpyKIIMH, B KOTOPBIX CBApHBIE COEAMHEHMSI PABHOIIPOYHBI OCHOBHOMY METaJlLy,
SBJISIIOTCS] HanboJIee palMOHAIbHBIMU.

HepaBHOMepHOE pacmpenencHue TeMIEepaTyp IpH CBapKe M JApPYTHE COINYTCTBYIOIIUE
(U3NKO-XMMHUYECKHE TPOIIECCH], BEI3BAHHBIE HArPEBOM METa/lla B MECTE COEIMHEHHsI 3JIEMEHTOB
KOHCTPYKIINH, 3aTPYJHSIOT MOJTy4YeHHE CBOMCTB MeTalla IIIBa U 30HBI TEPMUYECKOTO BIUSHUA (3. T.
B), OMIM3KUX K cBoicTBaM Mertamia uzaenus. Lo npencraBiseT cob6oi TUTON CIIaB, COCTOSIIUI
U3 OCHOBHOTO MeTaiia (M3JeNus) U HpPUCaZouHOro (dMIeKTpojaa), a 3. T. B. — OKOJOIIOBHBIN
y4acTOK MeTaJula, HarpeTblil B npouecce ceapku oT 100 °C no temmneparypsl miaBieHus. OObIUHO
ci1a0bIMA MECTaMH B CBApHOM COCIUHCHHUU ABJIAIOTCA CBapHOfI II0B M 30Ha TCPMHUUYCCKOTIO

BIIMSHUA.
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CTBIKOBOE COCTUHCHHE:
a — JBYCTOPOHHUU IIOB (HOpPMalbHBIA): 0 — TO ke, AePEKTHBIA (HEMpoBap); 6 —

OJIHOCTOPOHHUHM (HOpPMaJIbHBIN); I — TO Xke, Ne(eKTHbI (HermpoBap); 0 — TO Xe, AedeKTHBIN
(mpokor); p — NepeKpbiTHE WBOB (I8 pyyHOM M B 3amuTHOM Traze p= 15-2 mm, mns
aBTOMATHUYECKOM cBapku moa ¢iarocom p = 3 -4 MMm)

B Hacrosiiee BpeMsi B IPOMBIIINICHHOCTH HanboJee pacipoCTPaHEHbI CIEYIOMINE CIIOCOObI
JJIEKTPOIYTOBOM CBapKHM: pydYHass — METAUIMYECKHMMM JJIEKTPOJAAMHM CO  CHELUAIbHBIMHU
MOKPBITUSMH, aBTOMAaTUYECKass — IOJI TUTABJICHHBIMH HMJIM KEPaMUYECKUMHU (IIIOCAaMU U CBapKa B
3alUTHBIX ra3zax. HaneceHue moKpbITUIl Ha 3JIEKTPO/bl U UCIIOJIb30BaHUE (IFOCOB MM 3aIIUTHBIX
ra3oB IIPEJIOTBPALLAIOT KOHTAKT U B3aUMOJEHCTBHE PACIUIABIEHHOIO METaJlIa CBAPOYHON BaHHBI C
OKpy>KatoIiel aTMocqepoil.

3J'I€KTpOI[HBI€ IMOKPLITUA ACJIAT HA ABC I'PYIIIIbI:

1. TOHKHE (CTaOMIN3UPYIOIINE U HOHU3UPYIOLIHE)
2. TOJICThIE (KaUECTBEHHBIE).
Ha3nauenue TOHKOro MOKpBITHA — OOJEr4uTh BO30YKJIEHUE Iy U CTAOMIM3UPOBATh €€

ropenue. JIJist 3TOro MOKpPHITHE COCTABISAIOT U3 BEIIECTB, aTOMBI M MOJIEKYJIbI KOTOPBIX 00JIaatoT
HHU3KUM MOTEHIHAJIOM HOHM3ALMH, T. €. JErKO MOHU3UPYIOTCA B BO3AYIIHOM IPOMEXKYTKE IYTH.
Takumu BerecTBaMu SIBISFOTCSI KalWii, HATpWid, Kanblui, Oapuii, TuTHii, ctpoHuuit u Ap. OHU
MIPUMEHAIOTCS, KaK MpaBWIIO, B Buae yriaekucibeix coneil: men CaCOs. B kauecTBe CBA3YHOIIETO
BEIIECTBA MPUMEHSIOT )HJIKOE CTEKIIO, MpeIcTaBlstoliee codoi cumukat Hatpus Na,O-SiO;.

CBapHOe COEIMHEHHE BBICOKOTO KAadecTBa BBHIMOMHSIOT DJJEKTPOJAaMH C  TOJCTBHIM
nokpbITUEM. [l03TOMY OSTH TMOKPBITUS HA3BIBAIOT KayecmgeHHuviMuy. KauyecTBEHHOE TOKPHITHE
BBITIONHSET CIEAyIoIre (QYHKIMH: OOECreurnBaeT YCTOWUYMBOE TOpPEHHE AYTH; 3alluIlaeT pac-
IUTABJICHHBI METallT IIBa OT BO3JEHCTBUSA KHUCIOpPOJa HW. a30Ta BO3/AyXa; PACKHUCISET
oOpa3yromuecs B MeTajUle IIBa OKCHIbI W yJaIsSeT HEBOCCTAaHABIMBAEMbIC OKCHIBI B IIJIAK;
M3MEHSIET COCTAB HAILIABISIEMOT0 METallJla BBOJIOM B HETO JISTHPYIOIIUX PUMECEH; yIasieT cepy u
dbochop W3 pacIuIaBICeHHOTO0 MeTajula IMBa; o0pa3yeT NUIAKOBYIO KOPKY HaJl METaVIOM IIIBa,
3aMeJISIET €r0 OXJIAKIACHHE H TEM CaMbIM CIIOCOOCTBYET BBIXOJY T'a30B M HEMETAJUTMUSCKUX BKITIO-
YeHUU Ha MOBCPXHOCTH MCTAJlJIa IIBA.

J171s BBITIOJIHEHHUS MEPEUNCIICHHBIX BbIIE (YHKIMI AJIEKTPOJHOE Ka4eCTBEHHOE MOKPBITHE
JOJKHO COJIEPKaTh CIIEAYIONINE KOMIIOHEHTHI:
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Honuzupyrowue BemecTBa Al CHUXKEHHUS 3(P(GEKTHBHOIO MOTEHLMala HOHU3ALUU. JTO
obecrieunBaeT CTa0MIBHOE TOpEHHE AYTU. B KauecTBe MOHM3UPYIOMUX KOMIIOHEHTOB B MTOKPBITHS
BBOJISIT TAKHE BEILIECTBA, KAK MEJ, Mpamop, [OTalll, II0JEBOM 1IaT U Jp.

l'az006pa3yrowue BemECTBa, KOTOpBIE NMPH CBapKe pa3jiararoTcs WM CrOparoT, BBIICIS
00JIbIII0E KOJIMYECTBO T'a30B, CO3/AIOUINX B 30HE IYI'M Ta3oBYI0 000JjouKy. brmaromaps stoit 00o-
JIOYKE METaJlI IIBa MPEJOXpaHsIeTCa OT BO3JCHCTBUS aTMOC(HEPHOro KHCIOpoAa U azota. Takumu
ra3000pa3yIoMMHU BEIIECTBAMH SBISIOTCS KpaxMal, peBecHasi MyKa, LEJUTI0I03a U JIp.

Packucnsrowue BelecTBa, KOTOpble 001aai0T OONBIIMM CPOJACTBOM K KHUCIOPOAY U
MOTOMY BOCCTAHABJIMBAIOT METAJJI IBAa. PacKUCIUTENsMH ciyxar (eppocIiuiaBbl, allOMUHUI,

rpadur u ap.

IlInaxoobpasyowue BemecTBa, CO3/A0NIME UIAKOBYIO 3aIUTY PacIUIaBIEHHOTO MeTaja
IBa, a TaKXe Kallelb 3JIEKTPOJHOr0 MeTajlla, MPOXOASIIUX Yepe3 AyroBoi npomexyrok. Kpome
TOTO, IIUIAKU aKTUBHO YYaCTBYIOT B METAJUTYPTUUECKHUX MPOIIECcax MPU CBAPKE U

CIIOCOOCTBYIOT IOJIyYCHHUIO KaUeCTBEHHOT'O IIBAa. B kauecTBe nu1akooOpa3yromux BEIecTs,
npumensitorest nosieord mmat (K,O+AlO396Si0,), kBapu (SiO;), Mpamop, pyTwi, MapraHieBas,

pyada u ap.

Jlecupyrowue BemecTBa, KOTOPbIE B MPOLIECCE CBAPKHU MEPEXOAST U3 MOKPBITUS B METall
IIBa U JICTUPYIOT €ro ISl MPUIAHUS T€X WU UHBIX (U3MKO-MEXAaHUYECKUX CBOUCTB. XOPOIIMMH
JIETUPYIOIIMMHU BEIIECTBAMU SIBIISIIOTCS heppoMapraHert, Gpeppocuinimii, GeppoxpoM, heppoTUTaH.
Pexxe mpuMeHSIOT pa3muyHble OKCUABI METAJUIOB (MEIM, XpoMa U JIp.).

Cea3yowue BEIECTBA, MPEJHA3HAUYCHHbIE VIS 3aMeCa BCEX KOMIIOHEHTOB MOKPBITHS B BUE
MacThl, a TaKXe JUIsl CBA3BIBAHUS MACThl HA CEPACUHUKE JJIEKTPOJA U MPUAAHUS ONpPeNeTIeHHOMN
MIPOYHOCTH TIOCJIE€ BBICBIXaHUSI MOKPBITUS. TakuM BEIIECTBOM SBIISIETCS KUAKOE CTEKIO. Pexe
MIPUMEHSETCS IEKCTPHUH.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. Ilo marepuaily KpaTKUX TEOPETHUUYECKUX CBEACHMN 3apuUCyiiTe BUABI CBApHBIX COECIUHEHHI,
YKaXUTE UX HA3HAYCHUE;

2.  YKaXuTe OCHOBHBIC BHJIBI ITOJITOTOBKH KPOMOK;

CocTtaBbTe BBIBOJI O HYKHOCTH/HEHY>KHOCTH 3JIEKTPOIHOTO MOKPBITHSI HA 3JIEKTPOJIE;

4.  HamummuTe BBIBOJ O MPaKTUYECKON paboTe.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa

w

Kputepun onenkn: OlleHKa WHIUBUAYATbHBIX OOpa30BaTENbHBIX JOCTIKEHUH 110
pe3yibpTaTaM TMPOMEXYTOYHOM aTTeCTallud TPOU3BOAMUTCSI B COOTBETCTBHU C YHUBEPCATHHOU
IIKAJION:

IIpoueHt KauecTBeHHas OLleHKa MHAUBHAIYAIBHBIX
pE3yJIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKEHUI
(mpaBMUIIBHBIX OTBETOB) | Gayut (oT™MeTKa) | BepOasbHBIN aHAIOT
90 + 100 o) OTJIMYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YIOBJIETBOPUTEITHHO
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menee 70 | 2 HEYJIOBJIETBOPUTEIIHHO
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