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1 BBEAEHUE

Baxxnyro yacTh TeopeTuyecKoi U mpodeccuoHanbHOM MPaKTUYECKONH MOJATOTOBKU O0yUYarOUIUXCS
COCTAaBJISAIOT IPAKTUYECKNE 3aHATHS.

CocraB U coaepkaHUE NPAKTUYECKUX 3aHATUI HaNpaBiieHbl Ha peanusanuio PenepasbHOTro
rOCYIapCTBEHHOT0 00Pa30BaTEILHOTO CTAHIAPTa CPEIHEr0 MPOo(heCCHOHATLHOTO 00pa30BaHusl.

Benymielt  nuaakTH4ecKOW — LENBI0  MPAKTUYECKUX  3aHATUN  ABIseTcs  (QopMHUpoOBaHUE
po(heCCHOHANBLHBIX MPAKTUYECKUX YMEHHUH (YMEHUN BBHIMONTHITH OMPEICIICHHBIC ICHCTBUS, ONEPAIIHH,
HEO0OXOUMbIEC B MOCIEAYIOUIEM B MPOPECCUOHATBHON AESITEIbHOCTH), HEOOXOIUMBIX B MOCIEAYIOLICH
y4eOHOI eI TeTbHOCTH.

B cootBercTBUM ¢ paboueil mporpammoii yueOHOW AUCHUILTUHBI «TeXHOJOrH4ecKre MPOoLecchl U
MIPOU3BOACTBA» MPEAYCMOTPEHO NMPOBEICHUE MTPAKTUUECKUX 3aHATHIA.

B pe3ynbraTe ux BBINOIHEHUS, 00y4alOIIUNCS JOKEH:

ymembw:

VY 1.1.01 aHanmu3upoBaTh TEXHWYECKHUE MPOEKTHI M JIPYTYI0 TEXHHUYECKYIO NOKYMEHTAIMIO IUIS BBIOOpA
IPOrpaMMHOro obecreueHus A1 CO3AaHUS MOJIEIIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLUH.

VY 2.1.01 aHanu3upoBaThb TEXHUYECKYIO IOKYMEHTAIMIO Ha BBHIMOJHEHHE MOHTAKHBIX Pa0bOT C LENbI0
onpezaencHus 3HOEKTHBHOCTH METOIOB MOHTaXKa M PAllMOHAILHOTO BHIOOPA AIIEMEHTHON 0a3bl;

V¥ 2.1.03 noxbupate 06opynoBaHuE, HIEMEHTHYI0 0a3y W CpPeICTBAa M3MEPEHHS CHCTEM aBTOMATH3AIlNH B
COOTBETCTBHH C YCJIOBHUSAMH TEXHUYECKOTO 3aJaHUs

YV 2.3.02 mpoBOAWUTHL HCHBITAHUS MOJENEH JJIEMEHTOB CHUCTEM aBTOMATH3AIMHM C HCIOJIb30BAHUEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETbIO MOATBEPXKICHUS MX pab0OTOCIIOCOOHOCTHU U aI€KBaTHOCTH

Y 4.1.01 ocymecTBusATh TEXHHYECKHA KOHTPOIb COOTBETCTBHSA IapaMeTPOB  YCTPOMCTB U
(yHKIIMOHANBHBIX OJIOKOB CHCTEM aBTOMATH3AIMU YCTaHOBICHHBIM HOPMAaTHBAM;

VYo 01.01 pacriozHaBaTh 3a1a4y W/wid IpodaeMy B IPOPECCHOHAIILHOM W/WJIHM COLMATIbHOM KOHTEKCTE;

VYo 01.04 BeisiBnATH U 3()(HEKTUBHO HCKAaTh MHOPMALINIO, HEOOXOANMYIO IJIsl peIieHHS 3aa4uu W/ Wi
npo0JIeMsI;

VYo 01.07 B1ageTs akTyalbHBIMH METOJaMU paboTHI B IPOPECCHOHATLHON M CMEKHBIX cepax;

Yo 01.09 onenuBaTh pe3ynbTaT U IHOCIEACTBUS CBOMX AECHCTBHH (CaMOCTOATENBFHO WJIM C ITOMOIIBIO
HAaCTaBHHKA);

Yo 02.01 onpenensth 3a/1a4u UIst MOUCKA HH()OPMAIINY;

VYo 02.02 onpenensiTh HEOOXOUMBIE UCTOYHUKH WH(GOPMAIIHH;

VYo 02.03 naHMpoBaTh MpoLEeCcC OUCKA; CTPYKTYPUPOBATh MOTY4aeMyt0 HHPOPMALHIO;

Yo 02.05 OTICHUBATH MIPAKTUIECKYIO 3HAUYMMOCTD PE3YJIHTATOB MTOUCKA;

VYo 05.01 rpaMOTHO H3NaraTh CBOM MBICIH M OQOPMIISTH JOKYMEHTHI 10 MPOPECCHOHANBHON TeMaTHKE Ha
rOCyJapCTBEHHOM SI3BIKE;

Yo 05.03 NPUMEHSTh TEXHUKH W TpueMbl dS(QQEKTUBHOTO OOIeHWS B NPOPecCHOHATLHON
JEeSITeTbHOCTH;

ConeprkaHue MPaKTHYECKUX M JIAOOPATOPHBIX 3aHITHM OPUEHTHUPOBAHO Ha (HOPMUPOBAHUE OOIIMX
KOMITETEHITUI 110 PO(EeCCHOHATTBHOMY MOJTYJIFO ITPOTPaMMBbI TIOATOTOBKH CIICITHATIMCTOB CPETHETO 3BEHA TI0
CHEUMATLHOCTU U OBJIAJIEHUIO HPOPeCcCuoHanbHblMU KOMREMeHYUAMU.

[1IK 1.1 OcymiecTBasTh aHAJIN3 UMEIOIIMUXCS PEIIEHUI A BbIOOpa MPOrpaMMHOI0 00ecreYeHUs
JUI CO3JTaHUSl M TECTUPOBAHUSI MOJEIH DJIEMEHTOB CUCTEM aBTOMAaTU3allMd HA OCHOBE TEXHHUYECKOTO
3aIaHus.

[IK 2.1 OcymiecTBisTs BBIOOp OO0OpPYIOBaHUS M DJIEMEHTHOW 0a3bl CUCTEM aBTOMATH3allMU B
COOTBETCTBUU C 3aJjaHWEM M TpeOOBaHMEM pa3paOOTaHHOW TEXHWYECKOW TOKYMEHTAlluh Ha MOJECIb
3JIEMEHTOB CHCTEM aBTOMAaTHU3allUU.

I1IK 2.3 ITpoBOAMTH UCTIBITAHUS MOJEIH JIEMEHTOB CUCTEM aBTOMATU3allMU B PEAIbHBIX YCIOBHUSIX
C IIENBIO MOATBEPKACHUS PAOOTOCIIOCOOHOCTH ¥ BO3MOYKHOM OMTHMH3AITHH.



[IK 4.1 KonTpomupoBaTh TEKylIMe HapaMmeTpbl W (DaKTUYECKHE TOKa3aTeaud pabOThl CHUCTEM
aBToMaTu3aliii B COOTBCTCTBUH C Tpe60BaHI/ISIMI/I HOpMaTHBHO-TCXHI/I‘{eCKOﬁ JOKYMCHTAIIUU JIA
BBISIBJICHUS] BOBMOKHBIX OTKJIOHEHUH.

A Taxoke GOPMUPOBAHUIO 0OU4UX KOMNEMEHUYUIL:

OK 01 Bri6upats crioco0bl pemeHust 3a1a4 IpopecCuoHaIbHON AeITeTbHOCTH MPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM;

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, aHAIN3a U UHTEPIPETALUN UHPOPMALIUHU 1
MH(POPMALIMOHHBIE TEXHOJIOTHH U1 BBIIOJIHEHUS 3a1a4 IPO(PECCUOHATIBHOM e TeIbHOCTH;

OK 05 OcymiecTBiaTh yCTHYIO W NUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJApCTBEHHOM S3BIKE
Poccuiickoii deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIBbTYPHOTO KOHTEKCT;

BrimontHeHHe  00y4aromuMHCS TMPAKTHUYECKUX HW/WIW  JIaOOpaTOpPHBIX paboT 1o  y4eOHOM
JUCIUIUINHE « TEeXHOIOTHYeCKHe MPOIIECChl M IPOU3BOICTBAY HAIIPABIICHO HA:

- 0bobwenue, cucmemamuzayuio, yenyoOieHue, 3aKpenjienue, pazsumue U Oemanu3aAyuro
NOYYEHHBIX MeoPemU4ecKUX 3HAHULL N0 KOHKPEMHbIM meMam y4eOHOU OUCYUNTUHDL,

- (hopmuposanue ymeHuil npUMeHsImb NOJYYEeHHble 3HAHUS HA NPAKMUKe, Peatu3ayuro eOuHcmed
UHMENNEeKMYANbHOU U NPAKMUYECKOU 0eamenlbHOCmU,

- hopmuposanue u pazeumue yMeHull. Habao0ams, CPAGHUBAMb, CONOCMABIIAMb, AHATUZUPOBAMND,
oenams 6b1600bl U 000OWEHUS, CAMOCMOAMENLHO 8eCMU UCCIE008AHUS, NOJb308AMbCS PA3TUUHBIMU
npuemMamu usmepeHul, ohopmisAms pe3yrbmamol 6 sude mabauy, cxem, epaguros;

- npuobpemenue HABLIKOG padOMvl ¢ PAIUYHBLIMU NPUOOPAMU, ANNAPAMYPOL, YCMAHOBKAMU U
OpyeumMu mexHu4yecKuUMu cpeocmeamu OJist NPOBeOeHUs. ONbIMO8;

- pazeumue UHMELIEKMYAIbHbIX YMEHUll y  OyOywux Cneyuanucmos: aHAIumuideckux,
NPOEKMUPOBOYHBIX, KOHCMPYKMUBHBIX U OP.;

- 8LIPAOOMKY NPU peuleHUul NOCMABLEHHbIX 3a0a4 NPOPeCcCUOHATbHO 3HAUUMbBIX KA4eCcme, mMakux
KAK CamMoCmoamenbHOCmyb, OMEEnCmMeeHHOCMb, MOYHOCHb, MEOPUECKAsi UHUYUATNUGA.

[TpakTrdeckue 3aHATHS TMPOBOJIITCS MOCIE COOTBETCTBYIONIEH TEMBbI, KOTOpasi 00ecTieurBaeT HAIMYKe
3HAHWH, HEOOXOIMMBIX JIJISI €€ BBITOTHEHUSI.



2METOJUNYECKHUE YKA3AHUSA

Tema 1.1.

IIpakTuyeckoe 3ansaTue Nel
OrnHeynopHble MaTepuabl sl METALUTYPTruu

He.]'l]:: HU3YUUTh BUABI OTHCYIIOPHBIX MATCPUATIOB, IPUMCHACMBIX B MCTAJIITYPIrUH.

Boinosinus padory, Bel 6yaere:

yMeThb:

- ¥V 1.1.01 aranmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHHUECKYIO TOKYMEHTAITUIO IS BBIOOpa
IPOrpaMMHOro obecreueHus A1 CO3AaHUS MOJIEIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLUH.

- Y 2.1.03 nonOupaTth 000pyA0BaHUE, 3TIEMEHTHYIO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[H B
COOTBETCTBHH C YCIOBUSIMHU TEXHUYECKOT'0 331aHUS

-V 2.3.02 npoBOAUTE UCHIBITAHUS MOJEIIEH 3IEMEHTOB CUCTEM aBTOMATHU3ALUU C UCIIOJIb30BAHUEM
KOHTPOJIBHO-AMAarHOCTUYECKUX MPUOOPOB, C LEJbI0 MOATBEPKICHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.04 BBIsABISITE ¥ 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JJIsl pELICHUS 3a1a4H W/HITH
POOIIEMBL;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU paOOTHI B PO ECCHOHAIBHOM U CMEKHBIX cepax;

- Y0 01.09 onlennBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKa WH(GOPMAITHH;

- Y0 02.02 omnpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMAIINH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBAThH MOJIydaeMyr0 HH()OPMAIIUIO;

- ¥0 02.05 OLICHUBATh IIPAKTUYECKYI0 3HAYMMOCTb PE3YJIBTATOB ITIOUCKA;

- Y0 05.01 rpaMOTHO M31araTb CBOM MBICIH U OQOPMIITH TIOKYMEHTHI 110 IpodecCHOHaIbHON TeMaTuKe Ha
TrOCY/IapCTBEHHOM SI3BIKE;

-¥005.03 MPUMEHSTh TEXHUKH U IPHEMBI 3 QEKTHBHOrO 00IIEeHHS B podeccHoHaTbHON
JesITeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/ 1aHHSI

3ananmne:

N3y4nuTh BUJIbI OTHEYIIOPHBIX MaTEpHAJIOB, IPUMEHSAEMBIX B METAJUTYPrUYECKOM ITPOU3BOJICTBE.
OrnpenennuTs cOCTaB U ChIPbE JUIS PA3IMYHBIX BUOB OTHEYIIOPHBIX MAaT€pUaOB:

—OraeynopHslil KUpIUY ISl IPUMEHEHUS B TUTEHHBIX KOBIAX

—OrHeynopHsle MaTepraibl AJIs 3alUThI KOPITyca I1eYd CIEKaHus

—OrheynopHsle MaTepuasl JUisl BAKYYMHBIX KaMep U CBOJOB JJIEKTPOLYTOBBIX IeUeH

—@yTepoBKa IOJO0B I€Y€H B IPOMBIILIEHHOCTH IIPOU3BOACTBA CTAIIN

—@yTepoBKa MOJOB MaPTEHOBCKUX EYeH

—®@yTepoBKa M0/10B CTAJIEIIIIaBUIIbHBIX ITeYeH

—OrHeynopHsle MaTepUabl A1 X0JI0JHOTO U TOPSIYEro PEMOHTa MApTEHOBCKUX U
3JIEKTPOLYTOBBIX II€YEH

—®@yTepoBKa B IyTOBBIX 3JIEKTpOIIEUax

Xon padoTsI:

1. W3yuuts TeopeTndeckuii Marepuan

2. CoCTaBUTb CpPaBHUTEIbHYIO TAOJIMILY [10 COCTABY U BBIACPKHUBAEMON TeMIepaType AJs BULOB
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(byTepoBOK, MPENTIOKEHHBIX B 3aJaHHH.

dopma npeacTaBieHus pe3yabTarTa:
OrtuyeT o pojenaHHoi padoTe.

Kpurepum ouenkmu:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOJHOCMmbIO, Oe3 npobenos,
YMeHUsL CQhOpMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOl  YueOHble 3a0aHus GblNOJHEHb,
KAYecmeo ux 6biNOJIHEeHUs OYEeHEHO 8blCOKO.

—«Xopowio» - meopemuueckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUsl ChOpMUPOBAHbL HEOOCMAMOUHO, 8Ce NPedyCMOMPEHHbIE NPOSPAMMOU YueOHble
3a0aHUs1 BLINOJIHEHBL, HEKOMOPbLE 8UObL 3A0AHULL BLINOJIHEHBL C OUUOKAMUL.

—«Y0oeremeopumenvhoy - meopemuueckoe CcOOepI*HCAHUe KYpPCd OCB0EHO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOpMUPOBAHbL, OOTLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOTHEHHBIX 3A0AHULL COOepIcam OuuOKU.

—«Heyooenemseopumenvroy - meopemuueckoe cooepicanue Kypca He 0C80eHO, HeobXxooumble
YMeHUs He ChHOPMUPOBAHDL, BbINOJHEHHbLE YYeOHbLE 3A0AHUSL COOePAHCaAm epyoble OUUOKU.



IIpakTHyeckoe 3aHsaTHE No2
Metonasl TOATOTOBKHU KEJNE3HON PyAbI
HeJsb: U3y4uTh aBTOMATHU3ALMIO [IPOLIECCA METIKOTO IPOOICHUS

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MMPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALUIO AJ1sl BEIOOpa
IPOrpaMMHOr0 oOecrieueHus Al CO3AaHUs MOJIEIH DJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, JIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3ALMH C HCIIOIb30BaHHEM
KOHTPOJIbHO-AMArHOCTUIECKUX PUOOPOB, € LETIbIO MOATBEPXKACHUS MX paO0OTOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTh 3aaqy u/mim npodiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIhHOM KOHTEKCTE;

- Yo 01.04 BIABASATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUISl PELICHUS 3a1a41 W/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU paOOTHI B PO ECCHOHAIBHOMN U CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CAMOCTOSTENHFHO WIIH C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHH;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥0 02.05 OIICHUBATH MIPAKTUYCCKYIO 3HAUYMMOCTD PE3YJIHTATOB MTOUCKA;

- Y0 05.01 rpamoTHO M3NaraTh CBOM MBICITH U OPOPMIISTEH IOKYMEHTHI TT0 MPO(EeCCHOHATBHON TeMaTHKE Ha
rOCY/IapCTBEHHOM SI3BIKE;

- Y0 05.03 MPUMEHSITh TEXHUKH U TIPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/ 1aHHSI

3ananmne:

N3yunTh TUIIBI APOOMIIOK: IIEKOBAasi, BajblleBasi, BAJIKOBAs, LIIapOBasi MEJIbHUILIA, 3apUCOBATh UX
ycTpoiicTBo. OnpeieNinTh OCHOBHBIE 3a/1a4l aBTOMAaTH3alluU IPoIecca MEJIKOTo IpoOIeHHUs.

Xoa padoThi:

1. M3yuuTh TeopeTUUYECKHl MaTepHa

2. OmnpenenuTh, Ha Kakue (paxIiy MPOUCXOTUT IPOOICHNE B Pa3HBIX BHIaX APOOUIIOK.

3. 3apucoBaTh THUIIbI JPOOUIIOK.

4. OmnpenenuTs OCHOBHBIE 3a/1a4l aBTOMATH3aLMU TPOIIECCa MEIKOTO IPOOIICHHUS.

KpaTkue TeopeTnyeckue cBeieHUs:

HpoOGnenue MaTepHuaoB SBIISIETCS HayvalbHbIM ATAllOM TOJATOTOBKH CBHIpbS B
METaJUTyprudeckoM IMPOW3BOACTBE. [IpakThdyeckn Bce WCXOIHBIE MaTepUANIbl, WCIIONB3YEeMbIE B
TEXHOJIOTHYECKOM TMpoIlecce MPOU3BOACTBA CTANM, IMOJABEPraroTCs IpOOICHHUIO.

Menkoe apoOieHHEe OCYIIECTBISIETCS B IMAPOBBIX WM CTEPKHEBBIX MenbHUNax. [lluxra
3aBajMBaeTcss B OapabaH cO CTEPXKHSAMH, IPU ATOM OapabaH Bpalaercs.

Cpennee apoGiieHue MarepHuaia OCYLIECTBISETCS B BAJIKOBBIX MEJIbHMIAX, B KOTOPBIX KYCKH
MIMXTHl KaK OBl NMPOTAJIKUBAIOTCS Ue€pe3 BAIKH, I'JIe IPOMCXOIUT UX UCTHPAHHE.

HpoOnenne wmarepuanoB Ha KpynHble ¢pakuuu (10-20 MM) DpOMCXOIUT B HIEKOBBIX WM
BaJbLIEBBIX ApoOmikax. Kak mpaBuio, ycTpoiicTBa /it MENKOro Apo0saeHus padoTaioT ¢ BO3BPATOM, TO
€CThb 4YacThb MaTepuana OoibllIedl KpyNHOCTH, ueM TpeOyercs W HE MpPOIIEAIIEro uepes
KIacCU(pUKaTOp (CHUTO), BO3BpAILAETCs B IPOOUIBLHOE YCTPOUCTBO.
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Puc.1. Twunbl gpobunok:
a)wekosas; 6)sanbuesas; B)Bankosas; r) waposas
MenbHUua

Becb mporiecc KOHTpOJNS W TMOJA4YM IIMXThI BKIIFOYAET B CEOsl ONMPENEICHHYIO CUCTEMY:

1. KoHTposb Hanuuus mMaTepuania.

2. Jlo3upoBaHHE ChITYYHX MaTEpUaJIOB.

3. CocTaBjieHHE KOMIIOHEHTOB IIMXThl W B3BEIIMBAHHUE MAaTEPHAIOB B IMOTOKE.

KouTponp konmudyecTBa W YpPOBHS MAaTe€pHaOB MOTYT  OBITh HCHOJB30BaHbl  JIaTYHKH,
MOCTPOCHHBIE MO0 MPUHIUNY JUHEHHBIX TpaHcPOpMATOpPOB, paboTarolue Mpu  H3MEHEHUH
MarHUTHOW MPOHMUIIAEMOCTH MaTepuaa.

B oTmenbHBIX TPYyIHOAOCTYNHBIX MeECTax IO TeMIeparype, IO 3albUICHHOCTH, IO
3ara30BaHHOCTH 11eJIeCO00pa3HO HCIOJIb30BaTh  PaIMOU30TOMHBIE JIaTYUKH, KOTOpBIE
XapaKTCPUIYIOTCA MHOBBIIIEHHOU HaACKHOCTBIO, JOJITOBEYHOCTBIO W HU3KHMHU IOKCILTyaTallUOHHBIMU
3aTpaTaMu.

[lpu ympaBneHWH TpoleccoM OTOOpa  CHIMYYMX  MaTepuanoB M3 OYHKEpOB OOBIYHO
WCIIOJIb3YIOTCA CIICTYIOIINE TUIIBI TUTATEIICH:

- BUOpallMOHHBIE;

- OapabaHHbBIE;

- TapenbyaThble.

WN3mepenne Beca  ChIIydyWX MaTepUaloB Ha  JIBIXKYIIMXCS TPAHCIOPTEPHBIX  JIEHTaX
npencTaBisier co0oil TOCTaTOYHO CHOXKHYIO Mpobiemy. Mcmonms3yroTcsi pa3Hble BECOU3MEpPUTENbHbBIE
yCTpOMCTBAa HemNpepbiBHOrO THma. Jlig  ManeHbKuX  pacxoqoB (okono 15-25 KF/Mz) OOBIYHO
UCIIOJIB3YIOTCSL TPAHCIIOPTHBIE, KOHBEWEPHBIE WM JIEHTOUHBIE BEChl. JTO IMPOCTHIE PbIYAXKHO-
MEXaHUYECKUE BECOU3MEPUTEH.

®opma npeacTaBiaeHus pe3ybTaTa:
OtueT o pojienanHoi padoTe.

Kpurepun onenku:

—«Omauunoy - meopemuyeckoe co0epiHcanue Kypcd OC80€HO NOIAHOCMmblo, Oe3 npobenos,
YMeHUsL ChOpMUPOBAHbL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOl  yueOHble 3a0aHus BblNOJHEHb,
KAYecmeo ux 6biNOJIHEeHUs OYEHEHO 8blCOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUs cQOpMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHbIE NPOSPAMMOU yuedHble
3a0aHUs GLINOJIHEHbL, HEKOMOPbLE 8UObL 3A0AHULL BLINOIHEHbL C OUWUOKAMU.

—«Y0oenemeopumenvnoy - meopemuueckoe CcOOepHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOpMUPOBAHbL, OOILUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJIHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHULL CO0epIHcam OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe coO0epicanue Kypca He 0C80€HO, HeobXooumbie
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YMeHUsL He COPMUPOBAHDL, BbINOIHEHHbIE YUeOHble 3a0anUs cooepicam cpydvle OuUOKuU.
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IIpakTHyeckoe 3ansaTHE Ne3
praBHeHHe nponueccCcoM MOJIYUCHUA MCTAJUIU3UPOBAHHBIX OKaTbINIEH

He.m:: HU3YUYUTh aBTOMATU3AlUIO ITPOLICCCa MOJYUCHUS METATITIM3UPOBAHHBIX OKAaThIIICH

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOSKTHI U APYTYIO TEXHHUECKYIO TOKYMEHTAITHIO /ISl BEIOOpa
IPOrpaMMHOro obecreueHus Al CO3AaHUS MOJIEIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLIUH.

- Y 2.1.03 non6upaTth 000pyA0BaHUE, IICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3AI[1H B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHUS MOJEIICH AJIEMEHTOB CHCTEM aBTOMAaTH3AINA C UCIIOJIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, € LETIbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH U aIeKBaTHOCTH

- Yo 01.01 pacnioznaBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 ()EeKTHBHO UCKATh HH(POPMAITHIO, HEOOXOTUMYIO JUIS PEIISHHs 3a1a4¥ U/ WIH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B POPECCHOHAILHON B CMEKHBIX cepax;

- Y0 01.09 oulenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHUH (CAMOCTOSITENILHO WU C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onmpenensith 3aqa4u Uil HOMCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINHY;

- Yo 02.03 rraHupoBaTh MpoIecc MOUCKa; CTPYKTYPHUPOBATh MOTy9aeMyr0 HH()OPMAIIHIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUMMOCTD PE3YJIbTATOB [TOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIITH IOKYMEHTHI IO TIpoecCHoHanbHOM TeMaTuke Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MaTepna.m)Hoe o0ecneuenue:
HHCTPYKIUUW JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yuuTh TEXHOJIOTHUIO MOTYUYEHUSI METAIUIM3UPOBAHHBIX OKATHIIIEH U OTBETUTH Ha BOIPOCHI.

Xoa padoThi:
1. N3y4uuTth criocoObl 000TaIeHUs pyIHOM YaCTH MIUXTHI AJIsi JOMEHHOTO MPOU3BOJICTBA.
2. OTBETUTH HA BOTIPOCHI:
1) Kakue 1Be cHCTEMBI aBTOMATHUYECKOTO YIIPABICHHUS SIBJISIOTCS OCHOBHBIMHU B ITPOM3BOICTBE
METAITI3UPOBAHHBIX OKATHIIIEH U OTIMYAIOTCS OT CHCTEMBI yIpaBieHus arnodadpukoii?
2) B kakom rogy Oeper CBoe Hauajio HCTOPHS aryioMepaliMoHHOTro mpou3BocTBa Ha [TAO «MMK»?
3) CkobKO TOHH aryiomepara ObUTO MPOou3BeIeHO 3a mocneanue 5 et Ha [TAO «MMK»?
3. JInst cxembl KOHTPOJIS U PETYIMPOBAHUSI MPOLECCa arjioMepaliiy HalucaTh BCe
KOHTPOJIMPYEMBIC U PETYIHPYEMBIC TAPAMETPHI.

KpaTkue Teopernyeckue cBeJIeHHA:

Arnomepanuei Ha3bpIBa€TCS MPOLIECC CIEKAaHUs MENKHX Py U KOHLEHTPATOB MYTEM CXKUTAHUS
TOIUIMBA B CJIO€ CIEKAaeMOro MaTrepuajia WM IOJBOJa BBICOKOTEMIIEpaTypHOro Teruia u3BHe. Llenb
arJioMepaluu COCTOUT B YIYUYIIEHUU METALTYPIrUYECKUX CBOMCTB ChIPbsI BCIEACTBUE €T0 OKYCKOBAHMS,
BBeJIeHUS (uIroca U JpYTUX MOJIe3HbIX J00aBOK, a B pse Cay4yaeB U yAalleHUs BPEIHbBIX TPUMECEH.
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Haubonbiiee pacnpocTpaHeHHe MOIY4YMJI CIOCOO MPOU3BOJCTBA arjiiomMepara Ha JIEHTOYHBIX
KOHBEMEpPHBIX MaIllMHAX, IPU KOTOPOM CXKUTAHHE TBEPJOr0 TOIUIMBA B CJI0€ MaTepuaia MPOUCXOAUT 3a
CYET KHCIIOpPO/ia BO3yXa, HEMIPEPHIBHO MTPOCACHIBAEMOI0 Yepe3 CIIEKaeMblil CIIOM.
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dopma npeJcTaBjieHus pe3yabTarTa:
Otuer o mpojenanHoil paboTe.

Kpurepum ouenkmu:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOIHOCMmbIo, Oe3 npobenos,
VMeHUsL  ChopMUpOBanvl, 6ce NpPedyCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus BblNOJHEHb,
KAuecmeo ux 6biNOJIHEeHUsl OYEeHEHO 8bLCOKO.

—«Xopowio» - meopemuyeckoe coOepHcaHue Kypca OC80€HO NOJIHOCMbIo, 0e3 npobenos,
HeKomopvle YMeHUsi ChOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHble NPOSPAMMOU yueOHble
3a0aHUs1 BLINOJIHEHBL, HEKOMOPbLE 8UObL 3A0AHULL BLINOJIHEHbL C OUUOKAMUL.

—«Y0oeremeopumenvhoy - meopemuueckoe COOepHCAHUE KYPCd OCB0EHO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0CHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3a0aHULl BLINOJIHEHO, HEKOMOPbIe U3 6bINOIHEHHBIX 3A0AHULL COOEPAHCAN OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeoOX0oumbie
YMeHUsl He CHOPMUPOBAHDL, BbINOIHEHHbLE YUeOHble 3A0aHUsL CO0epIHcam epyodvle OUUOKU.
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IIpakTuyeckoe 3ansaTue Ned
VYipasieHre mpoIeccoM MoydeHus: KoKca

He.m:: HU3YUYUTh aBTOMATU3aAlIUI0 KOKCOXUMHUYCCKOI'0 IIPOMU3BOJACTBA.

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MTPOEKTHI U APYTYI0 TEXHUYECKYIO TOKYMEHTAIIHIO ISl BRIOOpa
IPOrpaMMHOro obecreueHus Al CO3AaHUS MOJIENIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJCIICH 2JIEMEHTOB CHCTEM aBTOMATH3AIMH C UCIIOJIH30BAaHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 (HEeKTHBHO UCKATh HHPOPMAITHIO, HEOOXOTUMYIO JUIS PEIISCHHs 3a1a4¥ W/ WIH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Y0 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTETFHO WIIN C TIOMOIIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MIPAKTUYECCKYIO 3HAYMMOCTD PE3YIHTaTOB IMOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIIITH IOKYMEHTHI IO TIpoecCHOoHanbHOM TeMaTuke Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBINIOJIHCHUA 3a1aHUA

3aganue:

Xon pa6orsI:
1. W3yuuts TeopeTudeckuii Mmarepua
2. Jlns cxeMbl KOHTPOJISl U PErYIMPOBaHUs Mpoliecca arjioMepaly HanucaTh Bce
KOHTPOJIMPYEMBIE U PEryJINpyeMble TapaMeTphbl.

KpaTkue Teopernyeckue cBeJIeHHA:

Kokc oOpasyercss mpu HarpeBe ONpEAETICHHBIX THIIOB YIJeH (KOKCYIOIIUXCSA) B CIEHUAIBHBIX
KaMepax, COCTaBJISIONIMX KOKCOBbIe Oarapeu. J{mmHa kameps! 10 11-13 m; BbicoTa 10 3—4 M; mupuHa
300400 wmm. IIpuuem kamepa HMeeT HEOAMHAKOBYIO IIUPUHY JJII TOrO, YTOOBI OOJETrYHuThH
BBITAJIKUBAaHHE KOKCOBOTO mupora. KokcoxuMuyeckoe MpOU3BOJACTBO COCTOMT TEXHOJIOTMYECKU W3
TPEX OTIEICHUMN:

- yriieoboratutensHas padpuka,

- KOKCOBBIE I1€YH;

-cynb(aTHO-TIEpEIeIbHOE OTIENIEHUE, COCTOsIIEee U3 KOMIUIEKCA YCTAaHOBOK, ITO3BOJISIOIIETO
BBIJICTIUTh M3 00pa3yroNIerocsi KOKCOBOTO I'a3a MHOTO IMOJIE3HBIX BelIecTB (OCH30J1, TOIYO | Jp.).

3amaueil yrieoOOraTUTEIBLHOTO OTHAETEHHUS SIBISETCS 00eCleueHne KOKCOBBIX IEUed YTOoIbHOM
HIMXTOW IOCTOSHHOT'O KayecTBa:
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- [10 CHTOBOMY COCTaBY;

- 110 COJICPKAHUIO BJIAard B IIUXTE;

- [10 HACBIITHOMY BECY;

- TI0 COJICPKAHMIO YIIIepOoJa B YIJISX, COCTABISIONINX IIUXTY.
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®opma npeacTaBiIeHus pe3ybTaTa:
OtueT o pojienanHoi padore.

Kpurepun ouenku:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80EHO NOJIHOCMbIO, Oe3 npobenos,
VMEHUsL  COPMUPOBAHDBI, 6CE NPEOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus GblNOJIHEHb,
KAuecmaeo ux 6biNOJIHeHUs OYEeHEHO 8blCOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUs cPOpMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHbIE NPOSPAMMOU yuedHble
3a0anusl BbINOIHEHbL, HEKOMOpPble 8UObL 3A0AHULL BbINOTHEHbL C OUUUOKAMU.

—«Y0oenemeopumenvnoy - meopemuueckoe CcOOepHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuanom 8 OCHOBHOM CHOpMUPOBAHbL, OOTLUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJIHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHUL CO0epAHcam OUUOKU.

—«Heyoosremeopumenvhoy - meopemuyeckoe coOepicanue Kypca He 0C80EHO, HeobXooumbie
YMeHUsl He CHopMUpo8ansbl, 8bINOIHEHHbIE YieOHble 3a0anuusi cooepicam 2pyovie OUUOKU.
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IIpakTHyeckoe 3ansaTHE N5
KoHcTpykius noMmeHHOM neun

Henb: U3y4nTh KOHCTPYKLUIO JOMEHHOU I1€Yn

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOrpaMMHOro oOecreueHus A/l CO3AaHUS MOJEIIH JIEMEHTOB CHCTEM aBTOMAaTH3aLIUH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEH UCIIBITAHUS MOJEIICH AJIEMEHTOB CHCTEM aBTOMAaTH3AIMH C UCIIOJIb30BAaHHUEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 (HEeKTHBHO UCKATh HH(OPMAITUIO, HEOOXOIUMYIO JUIS PEIICHUS 3a1a4H 1/ UK
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MPAKTUYECCKYIO 3HAUYMMOCTD PE3YJIBTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3Narath CBOM MBICITH U 0QOPMIISITH IOKYMEHTHI IO TIpoecCHOHanbHOM TeMaTukKe Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yunTh KOHCTPYKIMIO TOMEHHOM M€Y U OTBETUTH HA BOIIPOCHI.

Xoa padoThi:
1. 3yunTh TeOpeTUYECKH MaTepHra
2.OTBETUTH Ha BOIPOCHI:
1) Jlns dero Hy)KHA JOMEHHAs MeYb?
2) W3 kakux OCHOBHBIX YacCTel COCTOUT JOMeHHas meus? [loamucaTs Ha pUCYHKE BCE YacTH
IeYHu.

15



— g T
7

3) Uro sBisieTCS HCXOHBIM CHIPbEM ISl TOMEHHO# meun?

4) Yto sABNIAETCS KOHSYHBIMH MPOJAYKTaMH ITPOM3BOJICTBA IOMEHHOM meuun?
5) Ckoibpko JOMeHHbIX neueid padorarot Ha [TAO «MMK»?

6) CkoJIbKO TOHH YYT'YHa B O]l BBITUIABIISCT OJ{HA JOMEHHAsS MeYb?

KpaTkue TeopeTrnyeckue cBeIeHHA:

Jomennbie mneun ([Il) sBAstOTCS CcaMbIMH SKOHOMHMYHBIMH M BBICOKOIIPOU3BOJIUTEIBHBIMU
arperatamu Juis BelIU1aBky 9yryHa. B JII1 ocymecTBiisieTcss BOCCTAaHOBIIEHUE KeENe3a U3 OKHUCIIOB.

BoccranoBnenue ocymiecTBiseTcsl JByMS CHOCOOaMHU: MPSIMOE BOCCTAHOBJIEHHE YTJIEPOJIOM
kokca mpu Temmeparype a0 2000 °C u KOCBEHHOE BOCCTAaHOBJIEHHE 3a CYET MOHOOKCHIA YTiepoja
(CO) B mporiecce BCTPEUHOTO ABMKEHUS MTUXTHI (BHU3) U TTOTOKA ra3a (BBEPX).

Jlns ocyiecTBieHHs mpoliecca FrOpeHusl KOKCa B HIKHIOIO YacTh MEYM IMOAAETCS ropsdyee ITyThe
(Bo3myx ¢ Temneparypoit 1o 1200 °C u naBnenuem a0 3 atmocdep), moaTomy pabodee HMPOCTPAHCTBO
JII npexncraBisier co00il  repMETHUYHBIH  COCYH, HAaXOIAIIMHCA TOJ OOJBIIUM  JIaBJICHUEM.
BceneactBue 3Toro, mpsMble M3MEpPEHUS apaMeTpOB MpoLecca 3aTPyAHEHBI.

Kamnanus (cpok paboTsl meun) cocraBisier 10 JieT, MO3TOMY OCHOBHOMW 3ajadeid, KoTopas
pemiaercs NpU aBTOMATU3ALMM 3aKpPBITOTO JOMEHHOTO  Ipolecca,  SBJISETCS  CTa0MIM3alus
apaMeTpoB IMPOIECCa; MOCKOIbKY MpsSMbIe CHOCOOBI HEIOCTYIHBI, YIPABJIEHUE OCYLIECTBISETCS MO
KOCBEHHBIM TMapameTrpaM. Takum o00pa3zom, pemaroTcs ABe MpoOJeMbl: KOHTPOJIb 3a TEXHHUYECKUM
COCTOSIHHEM TIC€UH U cTabmian3anus e€ pexxuma paboThl.

UyryH BBIIUIABISIIOT B JOMEHHBIX IEYax, MPEACTaBISIOUIMX cO0OM arperarbl IIAXTHOTO THIIA.
[Ipouecc BbIUIaBKM 4YyryHa HenmpepblBHBIA. CBepxy B JOMEHHYIO M€4Yb 3arpyXaroT IIMXTOBBIE
16



MaTepHaibl (ariomMepar, OKaThIIIM, KOKC, (UIOCHI), a B HW)KHIOIO YacTh TIE€YH BIYBAalOT BO3IyX, B
pe3yabTaTe CropaHusl KOKca B HIDKHEH YacTH 1meYn 00pa3yroTcs ra3bl, COCTOSIINE U3 OKCUIOB yIiiepoaa
B CMECH C a30TOM U BOJIOPOJIOM. Bocxosminii OTOK ra3a pa3orpeBaeT TBEpble IUXTOBbIC MATEPUAITHI,
KOTOpbIE TI0 MEpe CropaHus KOKCa W MpPOIUIABJICHUS INUXTHI omyckarorcs. [lpu onpeneneHHBIX
TEMIIepaTypax HAuMHACTCS Pa3JIOKCHUE CIOXHBIX COSJMHEHHI U BOCCTAHOBJICHHE JKEJIe3a M3 OKCHJIOB.
DTOT MpoIece 3aBepIIacTcsl HAyTJICPOKUBAHUEM JKelle3a, ero paciuiaBieHueM. PaciiiaB ckarainBaeTcs B
HIDKHEH YacTH Ie4d, B HEro MEepexOsIT YacTUYHO BOCCTAHOBHUBIIMECS KPEMHHUH, MapraHen u
HEKOTOpPBIC IPYTHE DJIEMEHTHI, a Takxke (ocdop, cepa. DTOT pacIiuiaB — UyTyH, colepkamuii bonee 92
% Fe; 3,5—4,3 % C, ocranproe Mn, Si, P, S. I3 ne4yn yyryH nepuou4ecku BHITYCKACTCS.

BHyTpeHHUI 00BEM I€4YH, OTPAaHWYCHHBIM OTHEYNOPHON KUPIMHYHOW KiIankou ((pyTepoBKOM),
0OBIYHO HA3bIBAIOT IOJIE3HBIM 00beMoM. Hanbosee kpynHble TOMEHHbIE TIEYH UMEIOT MOJIE3HbII 00beM
6osee 5000 M3 w ux mpou3BOAUTENBHOCTH gocturaer 12000T yyryHa B CYTKH, T.. €KEMHUHYTHO
BBITJIABIISICTCS OKOJIO 9 T UyryHa.

BHyTpennee ouepraHue BEpTHUKAIBLHOTO pa3pe3a pabodyero MpOCTPAHCTBA MEUYM HA3bIBAIOT €e
npoduaeM, B KOTOPOM pazuyaroT KOJIOIIHUK, MIAXTY, pachap, 3ariednuku u ropH. [Ipoduns BeiOupatot
TakuM, 4YTOOBI B TMI€YM TIPOUCXOJUIIO PABHOMEPHOE OITyCKaHUE 3arpyKCHHBIX MaTEpHAIOB |
PaBHOMEPHOE pacHpeIesIeHNEe 10 FTOPU30HTAIbHOMY CEUEHHUIO M€YH MOJHUMAIOIINXCS CHU3Y T'a30B.

Hwxe xonomrHuka pacrnoiokeHa IaxTa, pacliMpeHHue KOTOPOM KHHM3Y IMO3BOJISIET MaTepuaiam
CBOOOJTHO OITyCKAaThCs BHU3. 3aIUICYMKH, HA0OOPOT, UMEIOT CYXKAIOIIYIOCS KHH3Y KOHYCOOOpa3HYIO
dbopMy, OOYCIOBICHHYIO TEM, YTO B HHUX HMPOUCXOIWT YMEHBIICHHE O0bEMa MATEPHAIIOB B CBS3H C
o0pa3oBaHHEM >KUIKUX MPOJIYKTOB IJIaBKU W BBITOPAHHEM KOKCa, MEXKIy HIAXTON M 3ariedYruKamMu
HaXOJHUTCS HanboJee MUPOKas HUIMHAPHUIECKast 4aCTh — pachap.

®opma npeacTaBiaeHus pe3ybTaTa:
Otuer o npojenaHHoii padore.

Kpurepun onenkn:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80EHO NOIHOCMbIO, Oe3 npobenos,
YMeHusi copMuposamnvl, 6ce NPedyCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0aHUs GbINOJHEHb,
KA4ecmeo ux 6blNOJIHEHUsL OYEHEHO BbLCOKO.

—«Xopowoy - meopemuueckoe cooepiucanue Kypca OC80€HO NOIHOCMbIO, 0Oe3 npobenos,
HeKOmopbvie YMeHUs. CHOPMUPOBAHBL HEOOCMAMOUHO, 6Ce NPEOYCMOMPEHHbIE NPOPAMMOU yUeOHbie
3a0aHUsL BLINOTIHEHbL, HEKOMOPble GUObL 3A0AHULL BLINOJIHEHbL C OUUOKAMU.

—«Yoosnemeopumenvruo» - meopemuueckoe cooepicanue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCSAM CYWeCmBEeHHO20 Xapakmepd, HeobXoOuMvle YMeHusi pabomvl ¢ O0CBOEHHBIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OONLUUHCMEO NPEOYCMOMPEHHBIX NPOSPAMMOU 00YUeHUs
VUEOHBIX 300aHULl 8LINOIHEHO, HEKOMOPbLE U3 8bINOTHEHHBIX 3A0AHULL COOEPIHCAm OUUOKU.

—«Heyoosnemeopumenvro» - meopemuueckoe cooepicanue Kypca He 0CB0€HO, HeoOXooumble
VMeHUsL He ChopMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anUs cooepaicam 2pyovie OouUOKU.
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IIpakTHyeckoe 3aHsaTHE NG
Ynpasnenue muxronoaaueut (11

HeJb: U3y4uTh MPOLECC YIPABICHUS IIUXTONOAAYEH TOMEHHON NIeYn

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOrpaMMHOro obecreueHus Al CO3AaHUS MOJIENIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMATH3AIMH C UCITOJIE30BAaHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATs 1 3 (EeKTHBHO UCKATh HH(OPMAITHIO, HEOOXOTUMYIO JUIS PEIISHUS 3a1a4Uu 1/ WK
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH IPAKTUYECCKYIO 3HAYMMOCTD PE3yJIhTaTOB IMOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIIITH IOKYMEHTHI IO TIpoecCHOoHanbHOM TeMaTuke Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yuuTh npoliecc ynpaBiaeHUs IUXTONOAauel JOMEHHOW €YU U OTBETUTh Ha BOMPOCHI.

Xoa padoThi:
3. 3yunth TEOpETHUECKUI MaTepual
4.OTBETUTDH HA BOIIPOCHI:

1) Yro Takoe IIUXTa U KaK OHA UCIOJIb3yeTCs B IOMEHHOH meun?

2) Kakoii cocTaB 10KHA UMETH IIUXTA JJIsl IPOU3BOJICTBA YyryHa?

3) Kak mnpoucxomuT mpolecc B3BENIMBaHMs IIMXThI B jo3aTopax? Kakue ycrpoiicTea
HCTIONIB3YIOTCA?

4) Kyna moctymnaer ImuXTa Mocje Mpolecca B3BEIINBaHUs B 103aTOpax?

5) Ha3snauenue KOKca B JOMEHHOM Ipoiecce?

6) Kax BBITISIIUT MPOLIecC MoJauy IIMXTHI B JOMEHHYIO 11e4b?

7) Kak me4b pearupyer Ha U3MCHEHHSI B COCTABE IIUXThHI?

8) Kaxwue (hakTopbl BIHsIOT Ha 3()()EKTUBHOCTH M Ka4EeCTBO MPOIecca MUXTONOAaYH B JOMEHHON
nequ?

KpaTkue TeopeTrnyeckue cBeIeHHA:
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Pa3paboTanbl 1 B HacTosIIee: BpeMsi IPUMEHSIOTCS: IBa CIIOCO0a MOAaYH IUXTOBBIX MaTepHajoB
Ha KOJIOLIHUK JOMEHHOMU II€YM K. €€ 3arpy304HOMY YCTPOMCTBY — CKHUIIOBOM M KOHBEWEpHBIN. BricoTa
[0/IbEMA MAaTEPHAJIOB JJIsl KPYINHBIX Iedei nocturaetr 70—80 m.

CxunoBo#t nogbeMHUK. OCHOBHBIMU 3JI€MEHTaMU CKUIIOBOTO MOILEMHHKA SBJISIOTCS HAKJIOHHBIN
MOCT 5, JIBa MepeMeaoIUXCsl 10 MOCTY ckuna 3, ckuroBas jedeaka 1 u cuctema kaHaToB 4 U OJIOKOB;
JUIsT TIOJIBECKM U TepeMelleHUs] CKUMOB. HakioOHHBIM MOCT mpeAcTaBiseT coOOi CBapHYIO
IIPOCTPAHCTBEHHYIO METAJFIOKOHCTPYKIINIO, BHYTPU KOTOPOM IMPOJIOKEHBI JIBa PEJICOBBIX MYyTH 7, 1O;
KOTOPBIM JIBHJKYTCSI CKUIIBI. YTOJ. HaKJIOHa MOCTa K TOPU30HTY cocTaBiisier 47—54°, a Ha ydacTke y
CKUTIOBOH siMbI 6 nocturaer 60°. HakIoHHBIH MOCT MMEET JBE OIMOpPHI - (YHJAMEHT Y CKUIIOBOM SIMBI U
KOJIOHHY 2 (IIUJIOH), OMUPAOIIYIOCS Ha PyHIAMEHT TOMCHHOH TIeUH.

CkuIl cocTouT U3 Ky30Ba 3, nepeanux | u 3aaHuX 5 ckaToB (KOJEC) M YNPSHKHOTO YCTPOMCTBA.
Ky30B cBapHOW U3 CTalbHBIX JUCTOB, UMEET OTKPBHITHI MEepeAHHI TOpell U 3aKpYyrJIeHHOE MIHO.
YopspkHOe YCTPOMCTBO JBYMSI HPOJOJIBHBIMU TATaMH 2, CBSI3aHHBIMHM TIOMEPEYHOM TpaBepcoil 6,
Kpenutcs K nandam 4 Ky3oBa, K TpaBepce MPHUKPEIICHbl OamaHCHpbl 7, a K HUM TATH 9, K KOTOPBIM
yepe3 Oyioku 10 KpersT JaBa KaHaTa, HIyIIME K CKUTIOBOH JieOenke. bamancupel 7 u Tara 8 cirykart ais
BbIPAaBHUBAHUS HATsKEHUS KaHaToB. [IpuOnmxeHHo BmectuMocTh ckuna Vek = 0,0065V, rne V. —
00beM reun. BeimyckaroT cKumbl BMeCTUMOCThIO 4,5; 8; 10; 13,5 u 20 m3.
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Ceyenue rrocnia
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Puc. Cxema CKHIIOBOTO ITOIBEMHUKA
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Puc. Cxun

[Tepememenue ckumoB odecrieunBaeT CKUNoBas jJedenka 1, pazMerniacmasi B MaIlIMHHOM 3aJIe IO/
HAKJIOHHBIM MOCTOM. ['py30MOABbEMHOCTh CKHMOBBIX JeOEJOK BO3pacTaeT MpU POCTe o0beMa Meud U
cknma u g nedeit oobemMoM 1033—3200 M3 cocrtaBasger 15—39 1. CKHUIIBI COEAUHSIIOT KaHATAMU C
OapabaHOM CKHIIOBOH JI€OEAKH TaKUM 0Opa3oM, 4TO 0OECIeUnBaETCsS YPAaBHOBEIIUBAHUE CKUIIOB; MPHU
JBUKEHUH TPYKEHOTO MaTepHalaMH CKUIIa BBEPX MOPOKHUN CKHI OIYCKAETCS BHU3, B CKUTIOBYIO SIMY.

3arpy3ka MatepuaioB B CKUIl 30 MPOUCXOAUT B CKUIIOBOM siMe 6, pa3rpy3ka — Ha KOJIOITHUKE B
IPUEMHYI0 BOPOHKY 3aChIIIHOIO ammapara IyTeM ONpOKHJAbIBaHUS (HAKJIOHA) CKuoa. 3a.
OnpoxuibiBaHUE CKUMA MPOUCXOIUT BCIEICTBUE TOTO, YTO IMEpPEeIHUE CKAaThl CKUIA JBUXKYTCS IO,
penbcaM, 3aruOaromuMcst KHU3Y, a 3aJHHE MepexoJiT Ha Oojee IIMPOKYI0 KOJIEH, 3aruOarolryrocs
KBepXy. Bpems mogbema (omyckaHMs) CKHMa OOBIYHO cocTaBisieT 35—45 ¢, CKOpOCTh JBMXKEHUS T10
MocCTy aocTturaetr 3—4 m/c.

dopma npeacTaBjeHus pe3yabTara:
Otuer o npojenaHHoii padore.

Kpurepun ouenkn:

—«Omauynoy - meopemuyeckoe CO0epHCaHUue Kypca O0CB80€HO NONHOCmblO, 6e3 npobenos,
yMeHus chopmuposamnsvl, 6ce NpedyCMOMPEHHble NPOSPAMMOU YyuyeOHble 3a0anus 6bINOJIHEHb,
Kauecmeo ux GblNOIHEHUs OYEHEHO GbICOKO.

—«Xopowio» - meopemuyeckoe colepicanue Kypca O0C80€HO NOIHOCMbIO, 0e3 npobhenos,
HeKomopbvle YMeHUsi ChopMUuposanvl HeOOCMAamo4Ho, 8ce NPeoyCMOmMperHble NPOSPAMMONU yyeOHble
3a0anus 8bINOIHEHbL, HEKOMOopble 8UObL 3a0AHUL BbINOTHEHbL C OUUUOKAMU.
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—«Y0oeremeopumenvhoy - meopemuueckoe COOepiHCAHUe Kypcd OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOpMUPOBaHbL, OOTLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJIHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHULL CO0epIHcam OUUOKU.

—«Heyoosremeopumenvhoy - meopemuyeckoe co0epicanue Kypca He 0C80EHO, HeobXooumble
YMeHUsl He CHOPMUPOBAHDL, BbINOJHEHHbLE YUeOHble 3A0aHUsL coOepacam epyodvle OuUOKU.
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IIpakTHyeckoe 3ansaTHE Ne7/
VYnpasineHue teMiepaTypHbIM pesxumoM [T

Henb: U3y4nTh NPOLECC YIIPABICHUS TEMIIEPATYPHBIM PEXKMMOM JJTOMEHHOM II€4H

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOrPaMMHOI0 oOecreueHus A1l CO3AaHUs MOAEIH JIEMEHTOB CUCTEM aBTOMAaTH3aLlH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMAaTH3AINA C UCIIOJIE30BAHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LETbI0 MOATBEPXKICHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 (HEeKTHBHO UCKaTh HHGOPMAIHIO, HEOOXOIUMYIO JUIS PEIISHUS 3a1a9H W/ HITH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Uil HOMCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MPAKTUYECCKYIO 3HAUYMMOCTD PE3YJIBTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIISITH IOKYMEHTHI 10 IPoecCHoHaNbHON TeMaTHKe Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yuuTh nipoliecc ynpaBieHUsl TEMIIEPATYPHBIM PEKUMOM JOMEHHOM MeUr U OTBETUTH Ha
BOIIPOCHI.

Xoa paéoThi:
1. Usyuuts TeopeTudeckuii Mmarepuan
2. OTBETUTH Ha BOIPOCHI:

1) Kak onpenensercs TemrepaTypa B pa3IHYHBIX 30HAaX JOMEHHOH Ie4M M KaK OHa BIHSET Ha
NPOIIECC BHITUTABKH YyT'yHa?

2) Kak perymupyercsi TEIUIOBOW pEXHUM JTOMEHHOW TMe4yd sl OoOecredeHHs ONTHMATbHBIX
YCJIOBHI BBIIIJIABKU YyTyHa M1 MUHUMH3AIIMHA BO3MOXHBIX TTPoOIemM?

3) Kakue ¢akTopbl BIMSIOT Ha TEIUIONEepenady B OMEHHOW Me4YH, W KaK OHH MOTYT OBITh
YUYTEHBI IIPH IPOEKTUPOBAHUH HOBBIX Neueii?

4) KakoBbI OCHOBHBIE IPOOJIEMBI, CBS3aHHBIE C U3MEHEHHEM TEIUIOBOTO PEKUMa JJOMEHHOW TIeUH
B IIPOIIECCE IKCIUTyaTalllu, U KaKhe Mepbl IPUHUMAIOTCS JJIsl MX PELIeHus?

KpaTkue TeopeTrnyeckue cBeIeHHA:
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OcHoBHBIE TapaMeTPhI TEIIOBOTO PEXUMAa JJOMEHHOH Meuu:

1. Temneparypa. OnTuManpHas TeMmrepaTypa BHYTPH JTOMEHHOW Teun coctaBisseT okojio 1300
rpanycoB Llenbcusa. Ilpu Takoil Temmeparype HPOHUCXOAMT pPEAKUUs MEXKIAY PYAOHM M KOKCOM, B
pe3ynbTare KOTopoi o0pa3yercs YyryH.

2. laBnenue. BHyTpu JOMEHHOM TeUYH CO37a€TCsl BBICOKOE JaBJIEHHE, KOTOPOE HEOOXOIUMO s
MNoAACPIKAaHUS ONTUMAIbHOHU TCMIICPATYPHI. I[aBJIeHI/Ie JOJI?KHO 6BITI> JOCTAaTO4YHBIM IJIsI TOTIO, ‘ITO6BI
ra3bl, 00pa3yrommecs Mpyu peakiivi, He BBIXOIMIIN U3 TTCYH.

3. Pacxom wmarepuanoB U ra3oB. Jlus TOJAEpKaHHUS TEIUIOBOTO pPEXHMa HEOOXOANMO
KOHTPOJHUPOBATH PACXO0J MATCpHAJIOB MU TI'a30B, IMOJAaBACMbIX B IICYb. DTO MO3BOJISIET PEeryjiupoBaTb
TEMIIEPATYPY U NABICHUE B IIE€YU.

4. Cucrema oxnaxaeHus. JlomeHHast nedb J0DKHA UMETh 3(Q()EKTUBHYIO CHCTEMY OXJIaKIEHUS,
4yTOOBI N30€XKAaTh MEeperpeBa 1 MOBPEKACHUS 000y 10BaHUSI.

3achinHoi annapar OoMeHHbIN npouecc
) o&l;lpOMSBOACTBO YyryHa)

Pyaa, ¢pmoc,

AomeHHbIA ra3
(CO,CO, N,) HuxHan
200 °C | adanoscccraoaneses
Fe,0,~ Fe,0,™~FeO
600 °C  3Fe,0,+ CO~2Fe,0,+ CO,
CO,+C ~2CO
Fe,0,+CO —~3Fe0+CO,
FeO+CO ~ Fe+CO,
800 °C FeO+C ~Fe+CO
WNAKOOBPA3OBAHHE
900 °C CaCO, - CaO+CO,
Ca0+Si0,~ CaSiO,
1000 °C
A CO,+C ~2CO

1500 °C  3Fe+2CO~Fe,C+CO,
2000°c  tc+0,-co,

~. lLinax




Jns monaepxaHusl TEIUIOBOTO PEKMMa JOMEHHON ME4YM HCHOJIb3YIOTCS Pa3iMYHbIE CHCTEMBbI
KOHTPOJISI M YIIPaBJICHUS, BKJIIOYasl JaTYMKU TEMIEPATyphl, JaBJIEHUS U pacXoJa MaTepualioB U razos, a
TaK)Ke CCTEMbI aBTOMAaTUYECKOIO YIIPABICHUSI.

dopma npeacTaBIeHus pe3ybTara:
Ot4er o mpojeTaHHo# paboTe.

Kpurepun onenku:

—«Omauunoy - meopemuyeckoe cooepiicanue Kypcd OC80€HO NOJHOCMbIo, Oe3 npobenos,
VMeHUsL  COPMUPOBAHDI, 6Ce NPEeOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus GblNOJHEHb,
KAYecmeo ux 6bINOJHEeHUs OYEHEHO 8bLCOKO.

—«Xopowo» - meopemuyeckoe colepiicanue Kypca 0CB80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKOmopule YMeHUsi COPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHbIE NPOCPAMMOU YueOHble
3a0aHUs BLINOTHENbI, HEKOMOpble 8UObL 3A0AHUL 8bINOJIHEHBL C OULUOKAMU.

—«Yoosenemeopumenvrno» - meopemuueckoe cooepixcanue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeobXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
MAmepuaiom 8 OCHOBHOM CHOPMUPOBAHbL, OOTLUUHCINEO NPE)YCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs!
VUeOHbIX 3a0aHUll BbINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL COOEPHCAm OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeobXooumbie
VMeHUsl He ChopMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTHyeckoe 3ansaTHE Ne8
Yupasnenue razoBeim notokom /11

Heanb: n3yunTh nporecc yrnpapiieHUs Ta30BbIM MOTOKOM JOMEHHOM MeYn

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOTrPaMMHOI0 o0ecreueHns A1l CO3AaHUs MOAEIH JIEMEHTOB CUCTEM aBTOMAaTH3aLlH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMAaTH3AINA C UCIIOJIE30BAHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKICHUS MX pab0TOCIIOCOOHOCTH U aIeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 39 (pEeKTHBHO UCKaTh HHGOPMAIHIO, HEOOXOIUMYIO JUIS PEIISHU 3a/1a4H 1/ HITH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MPAKTUYECCKYIO 3HAUYMMOCTD PE3YJIBTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIISTH IOKYMEHTHI 10 IPo(ecCHoHaNbHON TeMaTHKe Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yuuTh npoliecc ynpasieHHUs ra30BbIM IOTOKOM JJOMEHHOM MeUX U OTBETUTH HA BOIIPOCHI.

Xoa padoThi:
1. M3yuuTh TeopeTUUYECKH MaTepHra
2. OTBETHUTH Ha BOMPOCHL:

1) Yro Takoe ra3oBblii TIOTOK M KaK OH BJIMSACT HA MPOIIECC BHIMIABKH YYT'yHA B JIOMEHHOM meun?

2) Kakwue ra3sl BXOAAT B COCTaB Ia30BOTO MOTOKA M KaKUe UX (QYHKIHH?

3) Kak m3MeHsieTcst Ta30BBbIi MMOTOK BO BpeMsi pa0OTHI TOMEHHOHM MEYM W KaK STO BIMSET Ha
KauyeCTBO BBIIUIABIIIEMOM cTamun?

4) Kakue MeTObl UCTIONB3YIOTCS ISl KOHTPOJIS Ta30BOTO MOTOKA B JOMEHHOMW I€YH, U KaK OHH
BIUSIOT Ha 3(pPexTUBHOCTH Mporecca?

5) Kakum 00pa3oM ra3oBblil TOTOK BIUSET Ha OKPYXKAIOIIYIO Cpely U KaKnue Mepbl 0€3011acHOCTH
MIPUHUMAIOTCS IJIS1 €r0 MPABUIILHOTO UCITOJIb30BaHUsA?

KpaTkue TeopeTrnyeckue cBeIeHHA:

["a30BBIii MOTOK TOMEHHOM IEYH - TO CMECh T'a30B, KOTOPBIE 00pa3yIOTCs B pe3yibTaTe mpolecca
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BBIIUIABKHM CTaIM B JOMEHHOM meur. OH COCTOUT U3 Pa3IMYHBIX KOMIIOHEHTOB, TAKMX KaK YIJIEKUCIIBII
ra3, KUCJIOpPOJI, BOAOPOA, a30T U Ipyrue rassl, KOTOpble 00pa3yloTCcs IPU HArPEBaHUU U CTOPAHUU YIJIs
U IpyTUX MaTe€pPUaJIOB B IIECUU.

["a30BBIi OTOK MI'PAaeT BaKHYIO POJIb B IIpolecce BhIIABKU cTanu. OH obecrneyuBaeT TEIo U
SHEPrUI0 JJI HarpeBa MaTepualioB, a TaKXKe YJalsgeT U3 I€YM INPOIYKThl CrOpPaHMUsl U BPEIHBIE
BemecTBa. Kpome TOro, ra3oBbIi TOTOK MOXET OBITh HCIOJNB30BAaH Ui IPOHM3BOJCTBA APYTHX
IPOAYKTOB, TAKUX KaK aMMHaK, METaH U IpyTue XUMUYECKUE COCAUHEHMUS.

KoHTponb ra3oBoro notoka sBJISETCS Ba)KHBIM AacIIEKTOM YIPABJIEHUS IPOLIECCOM BBIIIABKU
CTaJI U MOXKET BJIMATH HA Kaue€CTBO M KOJIMYECTBO IPOU3BOAMMON cTanu. [l 3TOro MCHOIB3YHOTCS
pa3IuYHbIE METOJbl, TAKUE KaK pEeryJMpoBaHUE TEMIEpaTypbl U JaBICHHUS B II€UH, a TaKXKe
UCIIOJIb30BaHUE CIEIHATIBHBIX (PUIBTPOB U CUCTEM OUMCTKH rasa.

B nomeHHON ne4n HEBO3MOXKHO AOCTUYb PABHOMEPHOI'O PACIpPENENICHHs I'a30B IO CEYECHHUIO IO
CJIEIYIOILAM ITPUYHUHAM.

1. I'a3pl B JOMEHHOM eYN JBUXKYTCS IO Py NapaJUIEIbHBIX KAHAJIOB, MMEIOIINX HENPAaBUIIbHYIO
(GopMy, HENOCTOSHHOE CEYeHHE M pa3JIMYHyI0 IIepOoXOBAaTOCTh CTEHOK. Pacmpenensisice oOpaTHO
IIPONOPUMOHAIBHO CONPOTUBJICHUIO KAaHAJIOB, Tra3bl JBWXXYTCA NPEUMYIIECTBEHHO II0 KaHaJIaM
0O0JIbIIEr0 CEYEHUS U MEHBIIEH MPOTAKEHHOCTH.

2. bonee MHTEHCUBHOMY JBM)KEHUIO r'a3a y CTEH II€YU CIIOCOOCTBYET TO, YTO KaHAJIbI 37€Ch Ooiee
VAK€ U MMEIOT MEHBIIYI0 MPOTSHKEHHOCTh. KpoMe Toro, yBeJlIMYEHHE TOPU3OHTAJIBHOTO CEUEHUs
IIaXThl 3a CYET HAKJIOHA CTEH [0 MEpEe OIyCKaHUS MaTepUualoB CIOCOOCTBYET OTTECHEHMIO B
nepugepuitHoe KOJIBLO XOPOILO ra30MpPOHUIIAEMOro KoKca 0oJiee TSKeJIbIMU KyCKaMM arjioMepara.

3. 3arpy31<a IINXTHI B HH OCYHICCTBJIACTCA IPHU ITOMOIIIU KOHYCa U BOPOHKH TaK, 4YTO rpe6eHL
MCJIKUX INHUXTOBBIX MATCPpUAJIOB BCCrJa paclliojlaracTtCca Ha HCEKOTOPOM paCCTOAHUU OT CTCH IICYUU.
prrIHBIC KYCKH HIUXTbI CKATBIBAOTCA K CTCHKAM H K OCH II€YH, BbI3bIBAs 3/1€Ch YCUJIICHHOC IABUKCHUC
Ta30B.

4. I'openue yriepojia KOKCa B FOpHE MPOUCXOJUT B y3KoM (mupuHoil 1,4—1,8 M) nepudepuitnom
kosblie. [ToaTomy oOpa3oBaBiIrecs: B 30HaX TOPEHUS ra3bl CTPEMSITCS IBUTAThCS 10 nepudepun neuu. C
YBCIUMUYCHHUEM KOJMUYCCTBA AYThbSA YBCIUYMUBAIOTCA W 30HBI T'OPCHUA. I'a3el B OOAbIIEM KOJUYECTBE
MPOHUKAIOT B LIEHTP M€YH, U UX paCHpe/IesIeHne CTAHOBUTCS O0JIee paBHOMEPHBIM.

5. Ha pacrnpenenenue ra3os 1o CEYEHUIO BIUAET MEPEPACIIPENEICHUE UXTHI IPA JBUKCHUU €€
OT KOJIOIIHMKA K TOpHY M3-3a Pa3IMYHBIX CKOPOCTEH OIyCKAaHMs IIMXTHl B PAa3HBIX CEYEHUAX U IO
JUaMeTpy MedH.

dopma npeacTaBJeHus pe3yabTara:
Otuer o npojenaHHoii padore.

Kpurepun onenku:

—«Omauunoy - meopemuyeckoe co0epi’canue Kypcd OC80€HO NOIAHOCMmblo, Oe3 npobenos,
VMeHUs c@opmMUposaHvl, 6ce NpPeoyCMOMpPEHHble NPOSPAMMOU YyuyeOHble 3a0aHus 6bINOJIHEHb,
Ka4yecmeo Ux 8blNOJIHeHUs OYEHEHO 8bICOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopbvle YMeHUs chOpMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHbIE NPOSPAMMOU yueOHble
3a0anusi 6bINOJIHEHbl, HEKOMOopble 8UObL 3A0AHULL 8bINOIHEHbL C OUUOKAMU.

—«Y0oenemeopumenvhoy - meopemuueckoe CcOOeprHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
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npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJIHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHULL CO0epIHcam OUUOKU.

—«Heyoosremeopumenvhoy - meopemuyeckoe co0epicanue Kypca He 0C80EHO, HeobXooumble
YMeHUsl He CHOPMUPOBAHDL, BbINOJIHEHHbLE YUeOHble 3A0aHUsL co0epacam epyodvle OuUOKU.
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IIpakTHyeckoe 3ansaTHE N9
Yupasnenue xoaom 11

Henab: n3yunTh nporecc yrnpapieHUst XOA0M JIOMEHHOHN Medn

Boinmosinus padory, Bel 6yaere:

yMeThb:

- ¥V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHHUECKYIO TOKYMEHTAITHIO JIJIsl BEIOOpa
IPOrpaMMHOro obecreueHus Al CO3AaHUS MOJIENIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMAaTH3AINA C UCIIOJIE30BAHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.01 pacnioznaBathb 3afauy W/uiau mpodiaeMy B MpodhecCHOHATEHOM H/HITH COLIMAIIEHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 (hEeKTHBHO UCKATh HH(POPMAITHIO, HEOOXOTUMYIO JUTS PEIISCHHS 3a1a4¥ U/ WITH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Y0 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CAMOCTOSTENHFHO WIIH C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MPAKTUICCKYIO 3HAYMMOCTD PE3YJIHTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIIITH IOKYMEHTHI IO TIpoecCHOoHanbHOM TeMaTuke Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yuuTh npoliecc ynpaBieHUs: X0JI0M JOMEHHOW €YU U OTBETUTh Ha BOMPOCHI.

Xoa padoThi:
1. M3yuuTh TeopeTUUYeCKHil MaTepHra
2. OTBETHUTH Ha BOMPOCHL:

1) Kakue MeTOabl KOHTPOJS HWCIOIB3YIOTCS JUIA  ONpEAeieHHs KadyecTBa MPOJYKTa,
MPOU3BOJMMOTrO B JOMEHHOMU €YH, M KaK 3TO BIMIET Ha YIIPaBJICHUE €€ XOJ0M?

2) Kak ocymiecTBisieTcss yrpaBJieHHEe X0JI0M JIOMCHHOM MeYr NPU U3MEHEHUHU COCTaBa ChIPbS U
€ro KoJu4JecTna?

3) Kakue npo06ieMbl MOTYT BOHUKHYTD MPH YIPABICHUH XOJIOM JOMEHHOM MEYH U KaKHe MEPhI
MPUHUMAIOTCSI JIJIS1 UX PEIIeHUs?

KpaTkue TeopeTnyeckue cBeieHUs:

HopmanpHblii  TEXHOJOIMYECKHH peXuM pabOThl JOMEHHOW TMe4Yd JOKEeH 00ecreduTh
OecriepeOONHBI MHTEHCUBHBIHM, HO B TO K€ BPEMs POBHBIN €€ XOJ JUIs MoJydeHus: HanboJiee BHICOKUX
nokasareJseil 1Mo Mpou3BOJICTBY UyryHa, ynoBieTBopstomiero tpedoBanusm 'OCTa u BHyTpH3aBOJICKUX
texuudeckux ycioBuit (TY) mpu MHHHMaTbHOM pacxojie KOKCa M ChIpbIX MaTepuanoB. Ha pwuc. 88
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MPEJICTaBJICHbl UarpaMMbl MMOKa3aHW MPUOOpaMU, XapaKTEepHU3YIOIIME POBHBIM (HOpMalbHBIN) XOI
MEeYH.

[Tpu3HakaMy yCTOHYMBOTO POBHOTO XOJAa JOMEHHOW IEYH SIBISIOTCS: HEMPEPHIBHBINA ILJIABHBIM
CXOJl IIMXTOBBIX MAaTEpUAIOB; YCTOMUYMBBHIN XapakTep pachpeleieHHsl MOToKa rasza B meyu (1o
XapakTepy KpUBOW COAEPIKaHUS JIBYOKHUCH YIJIEpOJa MO CEYCHUIO M OKPY)KHOCTHU M€Y WM 10 KPUBOH
TEMIIEpaTyphl T'a30B); paBHOMEpHAs TeMreparypa B (hypMEHHBIX o4yarax ropHa; MOCTOSIHCTBO JAaBIICHHS
JyThsl; YCTOWYMBOCTH TEIJIOBOTO COCTOSHUS T€4YHM, 0OeCHeunBaroias IMOJIydeHHE YyryHa M IIIaKa
MOCTOSTHHOTO 33JJaHHOTO COCTaBa; OCTOSTHCTBO BBIHOCA KOJOMIHUKOBOW TBLIH.

HopmanbHblil TEXHOJIOTMYECKUI PEXKUM U YyCTOWYUBBINA POBHBIN X0 JOMEHHOM €YU BO3MOXKHBI,
IPEeXJIe BCETo, MPU MOCTOSHCTBE KAYeCTBA IIMXTOBBIX MaTEPHAJIOB M COOIIOACHUN YCTAaHOBICHHBIX IS
KOKIOW TMe4Yd ONTHUMAIbHBIX [apaMeTpoB pexuma padoThl, a TakKe IpPHU BBIIOJHEHUH BCEX
MIPOM3BOJICTBEHHBIX OMEPALUN - OT 3arpy3KU MaTEpUajoB JI0 BBITYCKa MPOIYKTOB IJIABKU - MO CTPOTO
periiaMeHTHOMY Tpaduky, 4To TpeOyeT B CBOIO ouepeab OecriepeOoiHOi paboThl BCEX MEXaHU3MOB M
000py0BaHUS.

®opma npeacTaBjeHUs pe3yabTaTa:
Otuer o nmpojenanHoil padoTe.

Kpurepun ouenkmu:

—«Omauunoy - meopemuyeckoe cooepicanue Kypca OC80€HO NOIHOCHbIO, Oe3 npobenos,
YMeHus copmMuposanvl, 6ce NPedyCMOMpeHHble NPOSPAMMOU  YyueOHble 3a0aHUs BbINOJHEHb,
KAuecmeo ux 6biN0JIHEeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NONHOCMbIo, 0e3 npobenos,
HeKomopbvle YMeHUs. CPOPMUPOBAHBL HEOOCMAMOUHO, 6Ce NPEOYCMOMPEHHble NPOSPAMMOU yUeOHbie
3a0anusl BbINOIHEHbL, HEKOMOpble 8UObL 3A0AHULL BbINOTHEHbL C OUUUOKAMU.

—«Y0oenemeopumenvrnoy - meopemuueckoe cooepicanue Kypcd OCB0€HO HYACMUYHO, HO
npobenvl He HOCAM CYWeCm8eHHO20 Xapakmepd, HeobX0OuMvle YMeHUus pabomuvl C O0CBOEHHBIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDBI, DOTLUIUHCINEO NPEOYCMOMPEHHBIX NPOSPAMMOU 00YYeHUs
V4eOHbIX 3a0aHUll BbINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL COO0EPHCAm OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeobXooumbie
VMeHUsl He ChopMUPOBAHDL, BbINOTHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue NelO
YcTpoiicTBO BO3yXOHarpeBarenei, ux padora

Heab: U3yIUTh YCTPOMCTBO BO3yXOHArpeBaTENICH, pACCMOTPETh OCHOBHBIE 3TAIlbl HX PAOOTHI

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOTrPaMMHOI0 oOecreueHus A/l CO3AaHUs MOAEIH HIEMEHTOB CUCTEM aBTOMATH3aLlH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEH UCIIBITAHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMATH3AINA C UCITOJIb30BaHHUEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH U a/IeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 (EeKTHBHO UCKaTh HHGOPMAIHIO, HEOOXOIUMYIO JIUIsl pEIISHUS 3a/1a9 1/ HITH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensth 3aqa4u Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MPAKTUYECCKYIO 3HAUYMMOCTD PE3YJIBTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOU MBICIH U 0QOPMIISITH IOKYMEHTHI 10 IPpoecCHoHanbHON TeMaTuKe Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3ananue:
N3yuuTh yCTpONCTBO BO3/IyXOHArpeBaTelen, MOANUCaTh €r0 OCHOBHBIE YACTH HA PUCYHKE.
N3yuuth nporiecc paboThl BO3IyXOHArPEBATEINS, ONIPEACIIUTh OCHOBHBIE 3TAIbI €r0 PabOTHI.

Xon pa6orsI:
1. W3yuuts TeopeTudeckuii Mmarepua
2. TlonmucaTh OCHOBHBIE YAaCTU KOHCTPYKIIMH BO3JyXOHarpeBaTess Ha PUCYHKe
3. HMByunTs mporiecc moydeHus ropsaero JyThs
4. OTBeTHTbH Ha BOIIPOCHI:
1) 3adem HEOOXOAUMO ropsiuee 1yThe?
2) Kaxkue npeumyIecTBa 1 HEIOCTATKH UMEET UCIIOJIb30BaHNE BO3yXOHArpeBarelei B
JIOMEHHBIX 1€4ax 110 CPAaBHEHMIO C IPYTMMH METO/aMHU Harpesa’?
3) Kaxk npousBoauTcs o0CIy)XHBaHHE BO3IyXOHATPEBATENS MIOCIIE AU TEILHON
SKCIUTyaTanuu?
5. OmpenenuTh OCHOBHBIE ATAIbI padOThHI BO3AyXOHArpeBaTes, 3alucaTh UX

KpaTkue TeopeTrnyeckue cBeIeHHA:
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Ucnonws3zoBanue ropstuero aythsi B Poccun Hadanock B 1835 - 1836 rr. Ha JOMEHHBIX 3aBOJAX B
[Terpo3aBoacke u Brikce. HarpeB Bo3nyxa Bcero mo 300°C mpuBen k oyeHb 0onbmioi (oxosno 40%)
HKOHOMUU TOIIJIMBA.

BHauane BO3Iyx HarpeBagu B peKylepaTopax - amnaparax, COCTOSILUX W3 YYTyHHBIX TpYO,
Hapy’KHas IOBEPXHOCTb KOTOPBIX HAarpeBaercss IpOAYKTaMH CrOpaHus ToIuuBa (ras, yroib),
OPOXOMALIMMU MeXAy TpyOdamu pekynepaTtopa. Ilpomyckaemblii B 3TO Bpems 1o TpybaM BO3ayX
HarpeBaetcs. OJHaKo HarpeB AyThs B TAKUX arnaparax He npesbimaeT 485°C.

BoznyxonarpeBateinp npeacTaBisieT co00M MWIMHAPUYECKUN METAIUIMYECKUN KOXKYX AMAMETPOM
10 9 M u BeicoToM 110 60 M (puc. 60), cBapeHHbIN U3 JIUCTOBOM cTanyu TOMKHOMN 15 - 17 MmM. BHyTpu oH
¢yTepoBaH OTHEYHOPHBIM U TEIUIOM3OJSAIMOHHBIM KUPIHUYOM. Bo3ayxoHarpeBarenb COCTOMT U3 JIBYX
OCHOBHBIX YacTEH: IIaxThl - KaMEpbl TOPEHUsl 3 KPYIJIOro WM JUIMITHYECKOIO CEYEHMsI U HACaJIKH -
KJIQJIKU U3 OTHEYIOPHBIX KUpIUYel, 00pa3yrollel BepTuKaibHble KaHaibl. Hacaaky u maxrty pasnenser
OTHEYIOpHas CTeHa 5, He TOXOoJA1Iast A0 KyIoJa.

MomHocTb BO3/yXOHarpeBarenei XapakTepusyercs [IOBEPXHOCTBIO Harpesa u
IIPOM3BOIUTENLHOCTBIO I'a30BbIX TOPENOK, @ KOHCTPYKIMS - THIOM Hacaaku. IIpu mpoexkrtupoBaHuM
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npuHUMAIOT Ha | M3 mose3Horo oobeMa JOMEHHOM ey He MeHee 65 M2 TOBEpXHOCTH Harpesa.
Konctpykuius Bo3gyxoHarpeBaTes:

32



®opma npeacTaBiIeHus pe3ybTaTa:
OtueT o pojenaHHoi padoTe.

Kpurepum ouenkmu:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOJHOCMmbIo, Oe3 npobenos,
YMeHUsL ChOpMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOl  YueOHble 3a0aHus GblNOJHEHb,
KAuecmeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuyeckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIo, 0e3 npobenos,
HeKomopvle YMeHUsl ChOpMUpO8aHsl HEOOCMAMOUHO, 8Ce NPeOyCMOMPEHHbIE NPOSPAMMOU YueOHble
3a0anusi 6bINOJIHEHbl, HEKOMOopble 8UObL 3A0AHULL 8bINOTIHEHBL C OULUOKAMU.

—«Y0oeremeopumenvhoy - meopemuueckoe CcOOep*HCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHbL, OOTLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOTHEHHBIX 3A0AHULL CO0epIcam OuuOKU.

—«Heyooenemseopumenvroy - meopemuueckoe cooepicanue Kypca He 0C80eHO, HeobXxooumvle
VMeHUsl He ChopMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Nell
VYnpasnenue Bo3nyxoHarpesaresns 11

Lesb: U3y4nuTh IpOIIECC M OCOOCHHOCTH YIpaBleHHs Bo3ayxoHarpesarenem 11

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOrpaMMHOro obecreueHus Al CO3AaHUS MOJIENIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 nmon6upaTth 000pyAOBaHUE, 3TCMEHTHYIO 0a3y U CPEJICTBA H3MEPEHUS CHCTEM aBTOMATH3AIUH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMAaTH3AINA C UCIIOJIE30BAHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX MTPUOOPOB, C LEJbI0 MOATBEPXKACHUS MX pab0TOCIIOCOOHOCTH M a1€KBATHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 3 (hEeKTHBHO UCKATh HH(POPMAITHIO, HEOOXOTUMYIO JUTS PEIISCHHS 3a1a4¥ U/ WITH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B TPOPECCHOHAIBHON 1 CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Y0 02.03 ruraHupoBaTh MpoIecc MOUCKa; CTPYKTYPHUPOBAThH MTOTydaeMyr0 HH()OPMAIIHIO;

- ¥0 02.05 OIICHUBATH MPAKTUYECCKYIO 3HAUYMMOCTD PE3YJIBTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIIITH IOKYMEHTHI IO TIpoecCHOoHanbHOM TeMaTuke Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yunth QyHKIIMOHAIBHYIO CXEMY aBTOMATHYECKOTO YIIPaBICHHS BO3AyXOHArpeBaTeieM

JIOMEHHOMH Meuu. 3anucaTh Bce KOHTPOJIUPYEMbIE U PEryIHpyeMble apaMeTphl.

Xon pa6orsI:
1. WMsyunts ®CA Bo3ayxoHarpeBaTensi JOMEHHON Neun
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2. TlepeuncnauTb Bce KOHTPOIUPYEMBIE H PETYIHUPYEMbIE TApaMEeTPhI
3. OmpenenuTs 0COOCHHOCTH YIIPABIEHHs BO3yXOHArpeBareieM JOMEHHOH 1eun

dopma npeacTaBJIeHus pe3yabTara:
Otuer o npojenaHHoii padore.

Kpurepun onenkn:

—«Omauynoy - meopemuyeckoe CO0epHcaHue Kypca O0C80€HO NONHOCmblO, 6e3 npobenos,
yMeHus chopmuposamnsvl, 6ce NpedyCMOMpPEHHble NPOSPAMMOU YyuyeOHble 3a0aHus 6bINOJIHEHb,

Kaiyecmeo Ux 6blnOJIHEHUA OYEHEHO 6bICOKO.

—«Xopouwio» - meopemuueckoe colepicanue Kypca O0C80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUs CPOpMUPOBAHbL HEOOCMAMOYHO, 8Ce NPEOYCMOMPEHHbIE NPOSPAMMOU yuedHble

3a0aHuUs 6blNOJIHEHbL, HEKOMOpPblE 6UObL 3A0AHULL 8bINOJIHEHbL C OUUOKAMU.

—«Y0oenemeopumenvrnoy - meopemuueckoe coOepiHCaAHUe KYpCd OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeobXooumvle YMeHUusi pabomvl C OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOPMUPOBAHDL, OOTLUUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOLL 00YUeHUs

yll€6Hblx 3a0anutl 6blNOJIHEHO, HEKOmMOopble U3 6blNOJIHEHHbIX 3a0anutl CanprCClm OUUOKU.

—«Heyooeremeopumenvho» - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeoOX0oumbie

YMeHUsl He ChopMUposamsl, 8bINOIHEHHbIe YieOHble 3a0anuusi cooepicam 2pyovie OUUOKU.
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IIpakTuyeckoe 3ansaTue Nel?
praBHCHI/Ie MHKCCPHOT'O OTACIICHUA

IeJsb: U3y4UTh MIPOLECC YIPABICHUS MUKCEPHOTO OTIACIECHHUS

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUIECKHUE MMPOCKTHI U IPYTyI0 TEXHUUECKYIO0 JOKYMEHTALIUIO AJ1sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH UCIIBITAHUS MOJIENIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C HCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BBIABIATH ¥ 3G PEKTUBHO UCKATh HHPOPMALUIO, HEOOXOIUMYIO JUIS PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh IPAKTUYECKYIO 3HAUMMOCTD PE3YIbTaTOB IIOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
W3yunts npoliecc yrpaBieHUss MUKCEPHOTO oTAeneHus. OnpeaenuTs Bce KOHTPOJIUPYEMBIE U

pEryJInpyeMble TapaMeTphI.

Xoa padoThi:
1. U3yuuth cxeMy aBTOMATHYECKOTO yIPaBICHHUs] MUKCEPHBIM OTAECIEHUEM
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3anucath Bce KOHTPOJIUPYEMbIE U PETYIUPYEMbIE ITapaMeTphl Mpoliecca ypaBIeHHUs.
3. OTBeTHTH HAa BOIPOCHI:

1) Kakumu yCcTpOHCTBaMH MOYKHO KOHTPOJIMPOBATH MAcCy 3aIMBAEMOT0 YyryHa?

2) Kakoit npuHIun paboTs! IIaTGOPMEHHBIX ¥ BATOHHBIX BECOB?

KpaTkue TeopeTuyecKue CBeIeHUS:

MukcepHoe OTIEJICHHE SIBISETCS OJHUM M3 OCHOBHBIX YYacTKOB JOMeHHOW meun. OHO
MpeHa3HAYeHO I CMEIIMBAHKS MaTepHallOB, HEOOXOAUMBIX ISl IPOU3BOJICTBA UYyT'YHA.

B MukcepHOM OTAENEHUM TPOUCXOAWT CMEIIMBAHUE TOPSYMX MAaTEpHalioB, TaKUX Kak KOKC,
JKele3Hasl pyJa, HM3BECTHAK M JIPYTM€ ChIPbEBbIE MaTepuaibl, C TMOMOIIbIO CHEIHATBEHOTO
000py1I0BaHUS — MUKCEPOB.

3TO MO3BOJISIET MOTYYUTH OJTHOPOTHYIO CMECh, KOTOpAs 3aTeM MOJIAETCS B IOMEHHYIO 11€Yb.

MukiiepHoe OTAeNeHUuEe Takke OO0ecleuynBaeT KOHTPOIb 3a KauecTBOM MaTepuasoB, WX
TEMIEPATYypOil U COCTABOM, YTO MO3BOJISET MOTYYaTh BHICOKOKAYECTBEHHBIN UyTYH.

dopma npeacTaBieHus pe3yabTarTa:
OtueT o pojenanHoi padore.

Kpurepun onenku:

—«Omauunoy - meopemuyeckoe co0epicanue Kypcd OC80€HO NOIAHOCMblo, Oe3 npobenos,
YMeHUsL CopMUPOBanbl, 6ce NpPedyCMOMPEHHbIE NPOSPAMMOlU  YuebHble 3a0anus BblNOJHEHb,
Ka4yecmeo Ux 8blNOJIHeHUs OYEHEHO 8bICOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NOJIHOCMbIo, 0e3 npobenos,
HeKomopvle YMeHUs cQOpMUPOBAHbL HEOOCMAMOYHO, 8Ce NPEOyCMOMPEHHbIE NPOSPAMMOU yuedHble
3a0anusi 6bINOIHEHbl, HEKOMOopble 8UObL 3A0AHULL 8bINOIHEHbL C OULUOKAMU.

—«Y0oenemeopumenvnoy - meopemuueckoe CcOOepiHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeobXooumvle YMeHUusi pabomvl C OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOPMUPOBAHDL, OOTLUUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOLL 00YUeHUs
YueOHbIX 3a0aHUll 8bINOIHEHO, HEKOMOPble U3 8bINOTHEHHbIX 3A0AHULL COOepAHCam OUUOKU.
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—«Heyooeremeopumenvhoy - meopemuyeckoe coO0epicanue Kypca He 0C80€HO, HeobXooumbie
YMeHUsl He CHOPMUPOBAHDL, BbINOJIHEHHbLE YUeOHble 3A0aHUsL cO0epacam epyodvle OuUOKU.
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IIpakTuyeckoe 3ansaTue Nel3
N3ydeHne KOHCTPYKIIUU KUCIOPOIHOTO KOHBEPTOpa

IeJsb: U3y4nTh KOHCTPYKLMIO U HA3HAYEHUE KUCIOPOJHOIO KOHBEPTOpA

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs ISl CO3AaHusI MOJICIH 3JIEMEHTOB CHCTEM aBTOMATH3aLluH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH UCIIBITAHKS MOJIEIEH SIEMEHTOB CUCTEM aBTOMATHU3AIMH C HUCIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIsABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO IJIsl PELICHUS 3a1a41 W/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMOoTHO M3NaraTh CBOM MBICIH U OPOPMIISTH TIOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
N3y4nTh KOHCTPYKLIHIO KUCIOPOAHOTI0 KOHBEpTOpa. OnpeenuTh 0COOEHHOCTH BBIMJIABKU CTaJIM B
KHCIIOPOJIHOM KOHBEpTEpE.

Xoa padoThi:

1. MW3yuuTh TeOpeTHUECKHUI MaTepua
2. Tlommucath OCHOBHBIE YaCTH KOHCTPYKIIUH KHUCIOPOJTHOTO KOHBEPTEpA Ha PUCYHKE
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3. OTBeTHTH HAa BOIPOCHI:

1) Kakwue TpeOOBaHUS MPEIbABISIOTCS K KOHCTPYKIIMH KUCIOPOJAHOTO KOHBEPTEPA B
Ipolecce IKCILTyaTaluu?

2) Kakue pakrops! BIusioT Ha 5)(HEKTUBHOCTH paOOTHI KUCIIOPOIHOTO KOHBEpTEpa?

3) U3 xakux OCHOBHBIX TEXHOJIOTHYECKHE OIEpaliii KOHBEPTEPHOM MJIABKH COCTOUT
IIPOM3BOJICTBO CTAJIM B KHCIOPOAHOM KOoHBepTepe? Onucarh Mpouecc, UCHOoIb3ys

CIEYIOIINUNA PUCYHOK:
a 1
4

Kparkue Teopernyeckue cBeleHUs:

Kucnopoausiii koHBepTep mpeacTaBiasieT co0oil moBopaumBaromMii Ha wnamgax cocyn
IpyLIEBUAHON (GOpMBI (yTEpOBAaHHBIN M3HYTPU U CHAOKEHHBIM JIETKOW IS BBINYCKA CTald U
OTBEPCTHEM CBEpXy i1 BBOJA B IOJOCTh KOHBEpPTEpPAa KHUCIOPOAHOM (QypMBbl, OTBOJA
KOHBEPTEPHBIX Ta30B, 3aJIMBKU YyTyHa, 3aBAJIKH JIOMa, IUIAKOOOPA3YIOIINX MAaTepHajoB U CIUBA
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nuiaka. EMKOCTB cyliecTByronux KoHBepTepoB coctapigeT ot 10 go 400 T.

Pa3zmMepsl koHBepTEpa BIMAIOT HA OKAa3aTeIH MPOLEcca U JOKHBI 00€eCeYnBaTh IPOAYBKY
6e3 BbIOPOCOB MeTajla M IJJaka 4epe3 ropioBHHY. OCHOBHbBIE HapaMeTphl, ONpeAessroIIne
BO3MOXKHOCTH pabOTHl KOHBEpTEpa 0€3 BBIOPOCOB — 3TO YIENbHBIM 00BEM U OTHOILIECHHE BBICOTHI
pabouero NpoCTPaHCTBA K €ro AUaMeTpy.

Koxxyx KOHBepTepa BBINOJHSIOT CBAPHBIM M JAENAOT €ro JU00 IEebHOCBAPHBIM, OO C
O00BEMHBIM JHHUIIEM, KOTOpO€ KpEmuTcsl OOoiTaMu MM KIMHOBBIMU  COEIMHEHMSIMU.
Pacrnionoxenne ropaoBUHBI B KOHBEPTEPE CUMMETPUYHOE, YTO [103BOJISIET BBOAUTH KUCIOPOIHYIO
bypmy cTporo no ocu koHeprepa. Ilpu 3Tom obecneunBaercss paBHOE yAaleHHE KHUCIOPOIHBIX
CTpYy# OT CTEHOK KOHBEpTEpa U, TEM CaMbIM, - PABHOMEPHBII U3HOC (PYTEPOBKH.

Jlauiie KoHBepTepa AenarT chepudeckumM, Takas Gopma obsierdaet MUPKYISIUI0 MeTalia
U CHIKAET U3HOC (PyTEpOBKH.

[ToBOpoT KOHBEpTEpa HEOOXOIUM JJISl BHIMOJIHEHHS TEXHOJIOTMYECKHX ONEpalnii: 3aJIUBKU
YyyryHa, 3aBajJKd JIOMa, CIMBa CTaJd M IIJaKka M Jp., JUId Yero KOHBEpPTEp OCHAIaeTcs
CIEIMAJIBHBIM IIPUBOJIOM.

@dyTtepoBka KOHBepTepa padOTaeT B TSKEIBIX YCIOBUAX, I0/BEPrasich BO3ACHCTBUIO
BBICOKUX TEMIIEPATyp, TEPMUUECKUX HAIPSDKEHHUM, BOZHUKAIOUIUX MIPU KOJIeOaHUSIX TeMIepaTyphbl
(GyTepoBKH, yIapOB KYCKOB HIMXThl Hpu 3arpy3ke. OHa H3HAIIMBAETCA TaKXKE B pPE3yJbTaTe
XUMHYECKOIO B3aUMOJEHCTBUSA CO ILIJAKOM M Pa3MbIBAIOLIErO JEHCTBUS INOTOKOB MeTajlla U
nuiaka. @yrepoBKy 0OBIYHO JEN1aI0T ABYXCIOMHOM. [IprMbIkaromuii K KOXKyXy apMaTypHBIN CII0M
BBINOJIHAIOT M3 MAarHe3UTOBOI'O MM MarHe3MTOXpPOMHUCTOTO KHMpIHMYa, OH He TpeOyeT 3aMeHbI
JUIMTENIbHOE BpeMs. BHyTpeHHWI wim paboumii CIIOM W3HAIIMBAETCS 3HAYMTEIBHO OBICTpEe,
OOBIYHO €ro  H3rOoTaBIMBAIOT M3 CMOJOJOJIOMHUTOBBIX WIJIM  CMOJIOJIOJIOMUTOMArHe3ura,
MOJBEPTHYTHIX TEpMO0OpadboTKe 10 Temnepatypsl S00—600 °C.

dopma npeacTaBiieHus pe3yabTarTa:
OtueT o pojenaHHoi padoTe.

Kpurepun ouenku:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80EHO NOJHOCMbIO, Oe3 npobenos,
YMeHusi copMuposanvl, 6ce NPeOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0aHUsl GbINOJHEHb,
KA4ecmeo ux 6blNOJIHEHUsL OYEHEHO BbLCOKO.

—«Xopowio» - meopemuyeckoe coOepHcaHue Kypca OCBOEHO NOJIHOCMbIO, 6e3 npobenos,
HeKOmopbvie YMeHUs. CHOPMUPOBAHBL HEOOCMAMOUHO, 6Ce NPEOYCMOMPEHHbIE NPOPAMMOU yUeOHbie
3a0aHUsL BLINOTIHEHbL, HEKOMOPble GUObL 3A0AHULL BLINOJIHEHbL C OUUOKAMU.

—«Yoosnemeopumenvruo» - meopemuueckoe cooepicanue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCSAM CYWeCmBEeHHO20 Xapakmepd, HeobXoOuMvle YMeHusi pabomvl ¢ OCBOEHHBIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCIMEO NPEOYCMOMPEHHBIX NPOSPAMMOU 00YUeHUs
VUEOHBIX 3A0aHULl 8LINOIHEHO, HEKOMOPbLE U3 8bINOTHEHHBIX 3A0AHULL COOEPIHCAm OUUOKU.

—«Heyoosnemeopumenvho» - meopemuueckoe cooepicanue Kypca He 0CB0€HO, HeoOXooumble
VMeHUsl He ChOoPpMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anUs cooepacam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Neld
VYipasineHue KOHBEPTEPHOU IIABKOMN

IeJsb: U3y4UTh MIPOLECC YIIPABICHUS KOHBEPTEPHOM IIIIaBKOM

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 monbupaTts 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AIIH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX MPUOOPOB, C LIEIbIO0 TOATBEPIKACHNS MX paOOTOCIIOCOOHOCTH U aI€KBATHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTE IOKYMEHTHI TT0 MPO(eCCHOHATBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
W3yunts mpoliecc yrpaBieHUs MUKCEPHOTO oTAeneHus. OnpeaenuTs Bce KOHTPOJIUPYEMBIE U

pEryJInpyeMble TapaMeTphI.

Xoa padoThi:
1. U3yuuth cxeMy aBTOMATHUECKOTO YIPABICHUS KUCIOPOAHO-KOHBEPTOPHBIM MMPOU3BOACTBOM
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2. 3amucaTh BCE KOHTPOJIUPYEMbBIC U PEryIHUpyeMbIe TapaMeTphl PoIecca YIpaBICHHUS.
3. C nmomomuipio Kakoro ycTpoiicTBa MOKHO H3MEPUTh TeMIEpaTypy craiu B kouseprepe? Kak
MPOUCXOIUT STOT Mporecc?

KpaTkue Teopernyeckue CBeJIeHH:

MI/IKCGPHOG OTACIICHUEC SBJACTCA OAHUM M3 OCHOBHBIX YYaCTKOB I[OMeHHOﬁ neyn. Ono
npe€aHa3Ha4YCHO AJid CMEIIMBAHUA MaTCpHUaIOB, HGO6XOI[I/IMI)IX JJI1 IIPOU3BOACTBA YYyTI'yHaA.

B MHKCCPHOM OTACJICHUU IMPOUCXOAUT CMCHIMBAHUEC TOpAYHMX MATCPHAIIOB, TAKMX KaK KOKC,
JKCJICE3Had pyda, MH3BECTHAK MW APYTrU€ ChIPBEBBIC MaATCpuajibl, € MIOMOMIIBIO CIICHUAIBHOI'O
000pyI0BaHUS — MUKCEPOB.

3TO MO3BOJISIET OIYYUTh OJJHOPOIHYIO CMECh, KOTOpAs 3aTeM MOJAETCsl B JOMEHHYIO MeUb.

MuKiepHOe OTICICHHE TakKe O0eCHeyrMBaeT KOHTPOJIb 33 Ka4deCTBOM MATepUalioB, HX
TEMIIEpaTypON U COCTaBOM, YTO ITO3BOJIAET MOIy4aTh BBICOKOKAYECTBEHHBIN YyT'yH.

®opma npeacTaBiIeHus pe3ybTaTa:
OtueT o mpojenanHoi padoTe.

Kpurepun onenku:

—«Omauunoy - meopemuyeckoe co0epicanue Kypcd OC80€HO NOIHOCMmblo, Oe3 npobenos,
YMeHUsL CopMUPOBanbl, 6ce NpPedyCMOMPEHHblE NPOSPAMMOU  yuebHble 3a0aHus BblNOJHEHb,
KAuecmeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80EHO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUsi ChOpMUPOBAHbL HEOOCMAMOYHO, 8Ce NPEOyCMOMPEHHble NPOSPAMMOU YueOHble
3a0aHUs GLINOJIHEHbL, HEKOMOPbLE 8UObL 3A0AHULL BLINOIHEHbL C OUWUOKAMU.

—«Y0oeremeopumenvhoy - meopemuueckoe CcoOOepHCAHUE KYpPCAd OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOPMUPOBAHbL, OOTLUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJIHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHUL CO0epAHcam OUUOKU.
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—«Heyooeremeopumenvhoy - meopemuyeckoe coO0epicanue Kypca He 0C80€HO, HeobXooumbie
YMeHUsl He CHOPMUPOBAHDL, BbINOJIHEHHbLE YUeOHble 3A0aHUsL cO0epacam epyodvle OuUOKU.
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IMpakTnyeckoe 3ansaTue Nels
N3ydyeHne KOHCTPYKIMHU 3IEKTPOIYTOBOM MEYN

Iesb: U3y4nTh KOHCTPYKLHUIO 3JIEKTPOAYTOBOM €YU

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AIUH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX IPUOOPOB, € LIETbI0 MOATBEPKACHUS NX pAOOTOCIIOCOOHOCTH M aA€KBATHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akKTyaIbHBIME METOJIaMHU paOOTHI B PO ECCHOHANBHOMN U CMEXKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
N3yunth cxeMy KOHCTPYKIIUU 3IEKTPOAYroBou rneur. [loanucats BCe OCHOBHBIE 3JIEMEHTHI

KOHCTPYKIIMUN SHGKTpOﬂYFOBOﬁ IIcyu.

Xoa padoThi:
1. U3yuuth cxemy KOHCTPYKIIHHU AJIEKTPOAYTOBOM Mmeuun
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3amnmcarh BCE OCHOBHBIC DJIEMECHTHI KOHCTPYKIIUU BHCKTpO,[[erBOﬁ ncuun
3. UYro sBiIseTCS HNCXOJHBIMU U KOHCUHBIM IMMPOAYKTaAMH B BHGKTPOHYFOBOﬁ reuu?

KpaTrkue TeopeTnyeckue cBeieHUs:

HcrouHnkoM Teruia B IyroBOM I€UM SBIISETCS JJIEKTPUYECKas Ayra, BO3HUKAIOLIAS MEXIY
IIEKTPOJIaMU U >KMJIKMM METAJJIOM WJIU IHUXTON NPU MPHIOKEHNHN K JIEKTPOAAM MIEKTPUYECKOTO
TOKa HEOOXOMUMOM CHIIbI. Jlyra mpeAcTaBiIsieT co00i MOTOK JIEKTPOHOB, HOHU3UPOBAHHBIX Ta30B
U [IapoB MeTauia U nuiaka. Temmeparypa snexkrpudeckoi nyru npesbimaer 3000 °C. [lyra, xak
M3BECTHO, MOKET BO3HUKATh MIPH MOCTOSHHOM U IIEPEMEHHOM TOKE.

JyroBble meun pabOTAarOT Ha MEepeMEeHHOM Toke. [Ipu TropeHHH Ayru MeEXIy DIEKTPOJIOM U
METaJUIMYECKOW IIMXTON B MEPBBIM MEPHOJ IUIABKU, KOTJA KaTOJIOM SBIISIETCS AJIEKTPOJ, Iyra
TOPUT, TaK KaK MPOCTPAHCTBO MEXKIY AJIEKTPOJIOM U IUXTON MOHU3UPYETCS 3a CUET UCITYCKAHHS
AJIEKTPOHOB C HAarperoro KoHLA »sJekTpoaa. llpu mnepeMeHe MOJISPHOCTHU, KOTJa KaToJI0M
CTAHOBUTCS IIUXTA - METAJUI, Ayra TaCHET, TaK Kak B Hadajie MJIABKU METaJUT €Ile HE HAarpeT U €ro
TeMIlepaTypa HEJIOCTaTOYHAa JJIi SMHUCCUM dJEKTpoHOB. [lpum mocnenyromieii nepemeHe
MOJIAPHOCTU JAyra BHOBb BO3HMKAeT, MO3TOMY B HAYalbHBIM MEpHOJ IUIABKH Jyra TOPUT
MPEPBIBUCTO, HecnokoitHO. [locine pacmiaBieHUs MIMXTHI, KOTJa BaHHA IMOKPHIBAETCS POBHBIM
CJIOEM IIIJIaKa, 1yra CTabuIN3UpyeTcss U TOPUT POBHO.
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dopma npeacTaBieHus pe3yabTarTa:
OtuyeT o pojenanHoi padoTe.

Kpurepum ouenkmn:

—«Omauunoy - meopemuyeckoe cooepiicanue Kypcd OC80€HO NOIHOCMbIo, Oe3 npobenos,
YMeHUsL CcQOpMUPOBAHbL, 6Ce NPEeOYCMOMPEHHbIE NPOSPAMMOlU  YueOHble 3a0aHus BblNOJHEHb,
KAuecmaeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuyeckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKOmopvle YMeHUsl ChOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHblE NPOCPAMMOU YueOHble
3a0anus 8bINOIHEHbL, HEKOMOopble 8UObL 3A0AHUL BbINOTHEHbL C OUUUOKAMU.

—«Yoosenemeopumenvro» - meopemuueckoe cooepixcanue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHusi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOpPMUPOBAHbL, OOTLUUHCINEO NPE)YCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOJHEHHBIX 3A0AHULL COOepIcam OuuOKU.

—«Heyooenemseopumenvroy - meopemuueckoe cooepicanue Kypca He 0C80eHO, HeobXxooumvle
VMeHUsl He ChopMUPOBAHDL, 8bINOIHEHHbIE YueOHble 3a0anUs cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Nel6
YnpasieHue cTajeIIaBUIbHON M1EYn

eJb: U3y4UTh KOHLENUUIO YIIPABIEHUS 3JIEKTPOLYTOBOM CTANENIABUIBHON NIEYBIO

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MMPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTAILMIO AJ1sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Y0 01.01 pacrio3naBaTh 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WIH COIMAIbHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlennBaTh pe3yiabTaT U MOCIEICTBUS CBOUX JACUCTBHUM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh NPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB [TOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
M3yunTh KOHLIENINIO YIIPABIECHUS 3JIEKTPOLYTOBOU CTAJIEIUIABUIBHON IIEYBI0 U OTBETUTH Ha
BOTIPOCHI

Xoa padoThi:
1. M3yuuTh KOHUENLHMIO YIIPaBIEHUS 3JIEKTPOyrOBOM CTAlIEIIIaBUILHON MEYbI0
2. OTBeTUTH HA BOIIPOCHI:
1) Kakue mapameTpbl 3J€KTPOILYrOBOil EYr MOYKHO KOHTPOJIUPOBATH U YIIPABIISATH B IPOLIECCEe
paboTsI?
2) Kak MOYKHO M3MEHUTB JIEKTPHUYECKHE TTAPAMETPBhI, YTOOBI U3MEHHUTH TEMIIEPATYpPy B MeUun?
3) Kakue naTuuKu UCTIONB3YIOTCS TSI U3MEPEHUS TEMIIEpaTyphl B II€YX M KaK OHU paboTaroT?
4) Kak BnusieT H3MEHEHHE MapaMeTpoOB Ha IIPOU3BOAUTEILHOCTD TIEYH?
5) Kakue TeXHOIOrHYeCKHe MapaMeTpbl HE0OOX0MMO KOHTPOJIMPOBATH BO BPeMs pabOThI
3JIEKTPOLYTOBOM MEeYu?

Kparkue Teopernueckue cBeJleHUs:
Jns ynpaBneHus TexXHOJIOrHYecKuMH mapamerpamu B /1 cxeMoll mpegycmaTpuBaeTCsi HECKOJIBKO
nporeccoB. K TakuM 0CHOBHBIM IponeccaM OTHOCATCS:

KOHTPOJIb YPOBHSI CHIITYYHX MaTEpUAJIOB (MCIOIb3YIOTCS MO3ULUOHHBIE TaTYUKH);
KOHTPOJIb YPOBHS M HaJIM4Ms MaTepuana (Beca) B 3arpy304HOM OyHKepe Ui MOAAaud MaTepuala uepes
3arpy3ounslii 1ok B D/II1 (TeH30MeTpudeckue npeoOpa3oBaTein);
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yIpaBJIEHUE J03aTOpaMH Ul M0JIa4d HEOOXOIUMOIO ChIIYYero MaTepuaia B ONpEAEICHHbIE EPUO/Ib
IUTABKU B II€Yb;

U3MEpEeHUe TeMIepaTypbl OTHEYIIOPHOM KIIAJAKH B paiioHe FOpeHus Ayr Kax10i ¢asbl;

M3MEpPEHHUE TEMIIEPATYPBI )KUJKOr0 MeTalla IOCPEACTBOM CTallMOHAPHOU TEPMOIIApBI;

U3MEpPEHUE W pEerucTpanus TEMIIEpaTypbl OXJAXKIAIOLIEH BOJbl, MPUMEHSEMOM I OXJIaKICHUS
IPOJYBOYHOH (PYypMBI,

U3MEpeHue TeMIepaTypsl BoAbl BO Bpems padotst D/I1;

U3MEPEHUE U PErYIMPOBAHKUE PACX0/1a OXJIAXKIAIOIEH BOABI HA KayKIOM YPOBHU I1€4H;

U3MEPEHUE U PETyIHPOBAHHUE MOJOKEHHE MPOAYBOYHON KHUCIOPOAHOW (PypMBI OTHOCHTENBHO >KUIAKOU
BaHHBI METAJLIA;

U3MEPEHUE U PEerucTpaius pacxoi KUCIOpoJa Ha MPOIYyBOUHYIO (hypMy, KOJIMYECTBO KUCIOpOJAa B
NIEPUOJ, TIABKH;

U3MEpPEHUE U PEerucTpanus BeJIMYMHbBI pabouero Toka B KaxJJoi ¢a3ze neyHoro rpaichopmaropa;
yIpaBJIeHUE BEIMUYMHONW pabOvyero ToKa OCYIIECTBIISIETCS IyTeM HNEepeMEeIeHus 3JIeKTpoia (M3MEHEHUS
JUTMHBI 1yTH);

YIPaBICHUE NEPEMELIEHUEM KAXKIOrO0 DIIEKTpoJa. OTO HY)KHO JUIS YNPaBICHUS IOABOJUMOMU
EKTPUYECKON MOIIHOCTBIO JUIsl ONIPEACIICHHON CTYIIEHU HAIPSKCHMS;

yIpaBJeHHUE MOJ0KEHUEM MTEPEKITI0YATENS CTYIIEHEHN eYHOro TpaHcpopmaropa;

KOHTPOJIb XUMUYECKUM COCTAaBOM METaJlIa IOCPEACTBOM COBPEMEHHBIX TEXHUYECKHUX CPENICTB.
[Tpumenenne D11 cozmaeT BO3MOKHOCTh U3rOTOBUTH cTaib U3 100% meranionoma. TO CyIIECTBEHHO
CHU>)KAET PHEPIHIO B IPOU3BOJCTBE CTAIM, B OTJIIMYUU OT MIEPBUYHOIO IPOU3BOJICTBA CTAIH U3 Py

dopma npecTaBjieHus pe3yabTarTa:
Otuer o mpojenanHoiil pabote.

Kpurepun onenkn:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOIHOCMmbIo, Oe3 npobenos,
YMeHUsL ChOPMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus BblNOJHEHb,
KAuecmeo ux 6biNOJIHEeHUs. OYEHEHO 8bLCOKO.

—«Xopowio» - meopemuyeckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIo, 0e3 npobenos,
HeKomopvle YMeHUsi ChOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHble NPOCPAMMOU YueOHble
3a0aHUs1 BLINOJIHEHBL, HEKOMOPbLE 8UObL 3A0AHULL BLINOJIHEHBL C OUUOKAMUL.

—«Y0oeremeopumenvhoy - meopemuueckoe COOepI*HCAHUE KYPCd OCB0EHO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0CHHbIM
MAmepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINEO NPE)YCMOMPEHHBIX NPOSPAMMOU 0OVYeHUs
YuedHbIX 3a0aHUll 8bINOJIHEHO, HEKOMOPble U3 8bINOTHEHHbIX 3A0AHULL COOepAHCam OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeoOX0oumbie
YMeHUsi He ChOPpMUPOBAHDL, BbINOJHEHHbLE YYeOHbLE 3A0AHUsL COOepHCam epyoble OUUOKU.
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IIpakTuyeckoe 3ansaTue Nel7
VYipasineHue AByXBaHHOW CTaJICIIaBUIIbHOM I1€UH

IeJb: U3y4nTh KOHLIENUUIO YIIPABIEHUS IBYXBAaHHOW CTAJICIUIABUIILHOM MIEYBIO

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 monbupaTs 000pyAOBaHKE, JIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AIIH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMArHOCTUIECKUX PUOOPOB, € LETIBIO TOATBEPIKACHHS NX PaOOTOCTIOCOOHOCTH U aI€KBATHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ageTh aKTyalIbHBIMEI METOJIaMHU pa0OTHI B PO ECCHOHAIBHOMN U CMEXKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 onpenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTE TIOKYMEHTHI TT0 MPO(EeCCHOHATBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
HSy‘lI/ITI) KOHICIIIUIO ynpaBJ'IeHI/ISI I[BYXBaHHOI\/JI CTaHeHHaBHHBHOﬁ IICYbIO U OTBECTUTH HA BOHpOCI)I

Xon pa6orsI:
1.  U3yuuTh KOHUENIMIO YIPaBJIECHUS JBYXBAHHOMN CTaJEIIaBUIIbHOM ME€YbIO
2. OTBeTUTH Ha BONIPOCHI:
1) 3auem HeoOXoaMMa BTOpasi BAHHA?
2) Kakue npermyIiecTBa UMEET JIBYXBaHHAsI YJICKTPOIYroBas IIedb 10 CPABHEHUIO C
OJTHOBAHHOI?
3) [ouemy oiHy U3 BaHH Ha3bIBAIOT XOJIOHOM, 8 BTOPYIO TOpSUCH?
4) T'ne BiepBbie ObUTa MPUMEHEHA TaKasi TEXHOJIOTHS TUIABKU CTAJN?
5) Kakast mpon3BoIMTENBHOCTD Y IByXBaHHOM AIEKTpoAyroBoi neun Ha [TAO «MMK»?

Kpartkue TeopeTruyeckue cBeleHUs:

[Teur paboTaeT cremyronuM 00pa3oM: B OJTHOM BaHHE (TOPSYEH) MPOUCXOAUT IUIABIICHUE U JIOBOJIKA C
WHTEHCHUBHOW MPOAYBKOW MeTajla KHUCJIOPOJIOM, a BO BTOPOM BaHHE (XOJOJHOW) B TO K€ BPEeMs HJIET
3aBajJika M TMPOTPEB TBEPAOW IMMXTHL. ['a3pl M3 ropsiueid YacTH TEYH HAMNPABISIIOTCS B XOJOIHYIO H
cocroat a0 35% wu3 oxcuma yriepoma. B xomomuo# uwactu meun CO poropaer mo CO2 u 3a cyer
BBIJICJIFONIETOCS TeIJIa MPOMCXOAUT HArpeB TBepJoM MmuXThl. Hemocrtaromee miisi mporiecca HarpeBa
TEIJI0O BOCHOJHSAETCA MOJadeil MPUPOAHOTO Ta3a 4Yepe3 TOPENIKH, YCTAHOBIICHHBIE B CBOJIC IEYH.
Cropanue npupoaHoro ra3za u goropanre CO coBepIIaOTCs 3a CYET AOMOJIHUTEIBHOIO KUCIOPO/Ia.
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Koraa roroByro cranp U3 MEpPBOM BAHHBI BBITYCKAIOT, BO BTOPYIO BaHHY 3QJIMBAIOT JKUJKHUI YyT'yH.
[Tocne 3aMMBKM 4yryHa TYT K€ HAUMHAIOT NPOJYBKY BaHHBI KUCJIOPOJOM. 3aKaHYMBAECTCS MPOYBKA 3a
5-7 muH a0 Bbimycka. C BBITYCKOM MeTajljla M3 IEpPBOl BAaHHBI LMK IUIABKM 3aKaHYMBAETCAd U
HAuMHAeTCs HOBBbIM. B TO ke BpeMs C MOMOIIBI0 NEPEKUIHBIX MHUOEPOB HU3MEHSETCS HalpaBliCeHUE
JBUKECHHS Ta30B. Teneph ObIBIIAs XOJIOAHAS BAHHA CTAHOBUTCS Topsiueid. [lepByro BaHHY 3ampaBisiioT U
MPOU3BOJIAT 3aBAJIKY ITUXTHI, U IIUKII TOBTOPSETCA.

JIByx BaHHas 1e4b JOJDKHA paboTaTh TaKUM 00pa3oM, 4TOObI OBLIO PaBEHCTBO XOJIOJAHOTO U TOPSYETO
NEepPHOJIOB, MPOTEKAIOIIMX OJHOBPEMEHHO B Pa3HbIX BaHHAX. B XOJIOJHBIM MEpuo]l BXOJIUT BBIMYCK,
3amnpaBKa, 3aBaJiKa, MPOTrPeB, 3AIMBKA YyTyHa; B TOPSUYMI Mepuoj - IJiaBjieHue U goBojika. Hanmpumep,
JUTS TICYW C CaAKOM Kak1oi BaHHBI 250 T 00111ast MpOI0JDKUTEILHOCTD IJIAaBKH COCTABIISAET 4 4, KaXK bl
nepuoa JUIMTCA 1o 2 4. MeTayyl BBITyCKaeTCs TaKXkKe 4Yepe3 Kaxzawsle 2 4. Packucnenue cranm,
MIPOU3BOIAT B KOBIIIC.

CoBpeMeHHbIE IByXBaHHBIE [T€4X pabOTalOT HAa TEXHUYECKOM KHCI0poie 06€3 BEeHTUIATOPHOIO BO3yXa,
IIO3TOMY pereHepaTopbl OTCYTCTBYIOT. XOJOJHAas BaHHA II€YM YACTMYHO BBINOJHAET pOJIb
pereHepaTopoB, akKKyMyJIMpys TEIUIO Ta30oB, MOKHIAIOLIUMX TFOpSAYYyl0 4YacTh €YU C TeMIepaTrypoi
~1700°C, 1 4yacTUYHO yJaBIMBAET IUIABWIBHYIO MbUIb, TEM CaMbIM BBIIIOJIHSIET POJib JIAKOBUKOB. TeM
HE MEHEE KOJUYECTBO IbUIM B NPOAYKTAX CrOpaHus, MOKUAAIOIUX I1€4Yb, COCTABJISIET OOJIBLIYIO
BenmunHy (20-40 1/M). [Teis cocTout Ha 85-90 % U3 OKHUCIIOB Xene3a.

dopma npeacTaBjieHus pe3yabTara:
Otuer o nmpojenanHoil pabote.

Kpurepun onenkn:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOIHOCMmbIo, Oe3 npobenos,
YMeHUsL ChOpMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus BblNOJHEHb,
KAuecmeo ux 6biNOJIHEeHUs. OYEeHEHO 8bLCOKO.

—«Xopowio» - meopemuyeckoe coOepicaHue Kypca OC80€HO NOIHOCMbIo, 0e3 npobenos,
HeKomopvle YMeHUsi ChOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHble NPOSPAMMOU yueOHble
3a0aHUs1 BLINOJIHEHBL, HEKOMOPbLE 8UObL 3A0AHULL BLINOJIHEHbL C OUUOKAMUL.

—«Y0oeremeopumenvhoy - meopemuueckoe COOepI*HCAHUE KYPCA OCB0EHO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0CHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINEO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
YueOHbIX 3a0aHUll 8bINOJIHEHO, HEKOMOPble U3 8bINOTHEHHbIX 3A0AHULL COOePAHCam OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeoOX0oumbie
YMeHUsi He ChOPpMUPOBAHDL, BbINOJHEHHbLE YYeOHbLE 3A0AHUSL COOepAHCaAm epydble OUUOKU.
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IIpakTuyeckoe 3ansaTue Nel8
N3yuenne koncTpykunn YBC

IeJsb: U3y4nTh KOHCTPYKLMIO YCTAHOBKU BaKyYYMHUPOBAHUSI CTAJIN

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 monbupaTts 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AIIH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMArHOCTUYECKUX PUOOPOB, C LIETIbIO TOATBEPIKACHNS MX paOOTOCIIOCOOHOCTH U aI€KBATHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WHPOPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TIOKYMEHTHI TT0 MPO(eCCHOHATBHON TeMaTHKe Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
N3yunTh KOHCTPYKIMIO YCTAHOBKHM BaKYyMHPOBAHUS CTAJIIM U OTBETUTH HA BOIIPOCHI

Xon pa6orsI:

1. MByuuTh KOHCTPYKIMIO YCTAHOBKH BaKyyMUPOBAHMSI CTAIH
2. OTBeTUTH Ha BONIPOCHI:

1) Hasnauenue YBC.

2) Kakue TeXHOIOrH4eCcKHe ONepaliy BhIMOIHs0TCS Ha YBC?
3) Kakoe ocHoBHOE 000pymoBanue ecth Ha YBC?

4) Iepeuncnure pynkunu YBC.

5) TexHosnoruueckue xapakrepuctuku Y BC

KpaTkue TeopeTuyeckue cBeIeHUs:
Ha YBC BbIONHSAIOTCS CEIYIONINE TEXHOJIOTHYECKHE OTIepaIliu:
a) [IpomyBka MeTasa aproHoM, a30TOM;
0) 3mepenue Temriepatypbl U aKTUBHOCTH KUCIIOPO/Ia B METAJLIE,
B) OT60p Mpo6 MeTasIa Ha SKCIpecc-aHau3;
r) U3mepenue cBoOo1HOTO O0pTa, M3MEPEHHE TONIIIMHBI IIITAKa;
1) KoppekTrpoBka XUMHUYECKOTO COCTaBa METaIIa,
k) OOpaboTKka MeTaIa BaKyyMOM;
3) 3mepenune MaccoBoi 10JM BOJIOPOJIa B METAIE;
1) HaBopka mnuraka;
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K) BBeaeHue B MeTamt moponkoBoi MPOBOJIOKK U aTFOMUHHEBOW KaTaHKH.

1) [IpoayBka mMeTasia KUCIOPOAOM;

M) XUMHUYECKHUH TTOJIOTPEB METAIIA;

H) MukposerupoBaHue;

0) OxJtaxxieHrue MeTasa.

KoBm ycranaBimBaeTcs B BakyyMHYIO KaMepy, CBEpXy Kamepa 3aKpbIBaeTCs TIa30MpOHHUIIAEMON
KpbIIKOW. Ilapo3KEeKTOpHBIMM HacocaMH M3 KaMephbl BBIKAYMBAETCS BO3AYX U oOpasyromiuecs B
npoiiecce 00paboTKH ra3pl, TAKUM 00pa3oM, B Kamepe 00pa3yercsi BAaKyyM.

B pesynbrare, B BEpXHHUX CII0SX METaJuIa IPOUCXOIAUT MPOLIECC AeTa3allii MeTalIa.

Ha xpplke BakyyMHON KaMepbl yCTAHOBJICHBI IIIJTFO30BBIE KaMEpPbI,I03BOJISIONINE TT0AaBATh ChITyune
MaTepuaibl BO BpeMs BaKyyMHUPOBaHHUS.

B npouecce BayyMupoBaHuUs CTaJIM IPOU3BOJUTCS OTOOP MPOO M U3MEPEHUE TeMIIepaTypbl MeTala.
W3mepeHue TOMIIMHBI CIIOS UIaKa U CBOOOAHOrO OOpTa MPOU3BOJIUTCS MPH MOMOIIM METAJUIMYECKOM
TpYOKH (KHCIOPOAHOI) C MEPNEeHIUKYISAPHBIM 3arubomM pazMepoM 1,5 M myTeM HOrpyXKeHHsI ITOro
KOHIIa TPYOKM B METaul MEPIEeHIUKYIAPHO MOBEPXHOCTU paciuiaBa, U3MEpeHre cBOOOAHOro Oopra -
paccTosiHuE OT MOBEPXHOCTH MeTasuia J0 Kpasi CTalbKOBIIA.

Ot60p mnpoObl IUIaKa NPOU3BOAUTCA IPU IMOMOLIM METaNIMYECKOM TpyOKH, OMyCKas B pacIlias.
Hanummmii cnoii nutaka mociie oxnaxaeHust (He menee 10 MuH mociie otrOopa) OTOMBAETCS MOJIOTKOM
WIN yapaM# TPYOKH O pabovyro IUIOMIAIKY.

YcTaHOBKa BaKyyMUPOBAHUS CTaJH SBISIETCS OJHUM M3 BOXHEWIINX 3BEHHEB B MPOM3BOJICTBE CTAJIH.
Nmenno na YBC MOXXHO OCYIIECTBUTH CTaJlb C YJIBTPOHU3HHUM COJEP)KAHUEM YIJEpojaa, HU3KUM
coJIep’KaHue Ta30B U HeMeTalla.

VYrnepon sBISETCS OJHUM W3 TE€X AJIEMEHTOB, KOTOPBIA BeCbMa CUJIBHO HM3MEHSET MPAKTUYECKU BCE
CBOMCTBA JINCTOBOM CTalld, OCOOCHHO €€ CITIOCOOHOCTh K (popMon3MeHeHH0 0e3 oO0pazoBaHus 1ePeKTOB
Ha JIeTalsX Ky30Ba aBTOMOOWIJIEH, CXOISIIUX C KOHBeiepoB mpeanpuatuil. C yBelIWYEHHEM B CTalu
COJIepKaHUsl yriepoJa TOBBIIAETCS €€ TBepAOCTh M MPOYHOCTh M YMEHbBINACTCA IMIACTUYHOCTb U
BS3KOCTb.

®opma npeacTaBiIeHus pe3ybTaTa:
OtueT o pojienanHoi padore.

Kpurepun ouenku:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80EHO NOJHOCMbIO, Oe3 npobenos,
VMEHUsL  COPMUPOBAHDL, 6CE NPEOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anusl GblNOJIHEHb,
KAYecmaeo ux 6biNOJIHEeHUs OYEHEHO 8blCOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUs cQOpMUPOBAHbl HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHbIE NPOSPAMMOU yuedHble
3a0aHUs bINOJIHEHbL, HEKOMOPbLE 8UObL 3A0AHULL BLINOIHEHbL C OUUOKAMU.

—«Y0oenemeopumenvrnoy - meopemuueckoe CcOOepHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeoOXooumvle YMeHUusi pabomvl ¢ OCB0EHHbIM
Mamepuanom 8 OCHOBHOM CHOpMUPOBaHbL, OOTLUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHUll BbINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL COOEPHCAm OUUOKU.

—«Heyoosremeopumenvhoy - meopemuyeckoe coO0epicanue Kypca He 0C80EHO, HeobXooumbie
VMeHUsl He CHOoPpMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anUs cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Nel9
TexHonorus NUPKYIALUOHHOTO BAKYYMUPOBAHUS CTaIU

eJsb: U3y4UTh TEXHOJIOTHUIO HUPKYJISLHUOHHOTO BAKYYMUPOBAHHUS CTAIU

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 monbupaTts 000pyAOBaHKE, JIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMArHOCTUIECKUX MPUOOPOB, C LIETbIO TOATBEPIKACHNS UX paOOTOCIIOCOOHOCTH U aI€KBATHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ageTh akTyaIbHBIME METOJIaMHU paOOTHI B IPOPECCHOHAIBHOM U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 onpenensiTh HEOOXOIMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TIOKYMEHTHI TT0 MPO(EeCCHOHATBHON TeMaTHKe Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuanbHoe o0ecrieuenme:

WHCTPYKIIUH JJIS BBITIOJTHEHUS 3aJaHNS

3aganue:
N3yunTh TEXHOJIOTHUIO IIUPKYJIALMOHHOIO BAKYYMUPOBAHHUS CTAJIM U OMUCATh OCHOBHBIE DJIIEMEHTBI
arperaTa III/IpKYJUIIII/IOHHOFO BaKYYMI/IpOBaHI/Iﬂ cTalinu

Xoa paéoThi:

1. I/I?,yTH/ITB TEXHOJIOTHUIO HUPKYIALNUOHHOI'O BAKYYMUPOBAHWA CTAJIN
2. HOI[HI/ICaTB OCHOBHBIC 3JICMCHTELI arperarta HUPKYJIIIIHOHHOTO BAKYYMHUPOBAHUS CTAIU
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Kpatkue TeopeTrnueckue cBeJeHH:

HupkynsunoHHBI  cOCOO  BaKyyMUPOBHMSI — CTald B IPOM3BOACTBEHHBIX  YCJIOBHUSX
ocymectsieH B 1959 r. ¢upwmoii «Pypmrans ['epeycy u monyqwn HazBanue RH-croco0a.

OTOT cmocod MO  KOHCTPYKTUBHOM — pealu3allud U THAPOJWHAMUYECKHM  YCIOBUSAM
B3aMMOJCMCTBUSL ~ METAJNIMYeCKOW M Tra3oBod (a3  sABisgercs  Oojiee  COBEPLIEHHBIM, YeM
MOPLUOHHBIH, TIOATOMY B COBPEMEHHBIX YCIOBUAX HMMeEET Oojiee IMIMPOKOE paclpoCTpaHEHHE.

VYcTaHOBKa BaKyyMHpPOBAHHUS KHUJAKOW CTalM IUPKYJISIIMOHHOTO THUIIA COCTOUT U3 CIEAYIOLIUX
y3JI0B U arperatoB: BaKyyM-Kamepa CO CMEHHBIM JIHUIIEM C HaTpyOKaMHM BCaChIBAIOIIUM H
CIIUBHBIM; CHCTE€Ma I0Ja4l HEHTpaJbHOTO TPAaHCHOPTUPYIOIIErO Traza (aproHa) BO BCAaChIBAIOIIMN
naTpyOoOK Tra300XJaJuTelb ; BaKyyM-IpOBOJA  C IIAPHUPHBIMU COEAMHEHMSMM U BAaKyyMHBIM
3aTBOPOM; BaKyyMHBIN MapO3KEKTOPHBI HACOCHBIM arperaTr; CUCTEMBI XpaHEHMs], JO3UPOBAaHUSA U
3arpy3kud  (eppoCIUIaBOB M JIETHUPYIOIIUX J00aBOK 4Yepe3 CHelMalbHbIM JIIOK; ra30KUCIOPOAHAs
bypma 171 pa3orpeBa OrHEYNopHOH (YTEepOBKM IOCIIE€ XOJOJHOTO PEMOHTA WM B MEXIUIABOUHBIN
NepUoA, a TaKXKe I MPOAYBKH KUCIOPOAOM KHMJKOIO MeTallja; CTaJeBO3 JJsi TPaHCIOPTUPOBKHU
CTaJlepa3IMBOYHOTO KOBILIA HAa YCTAHOBKY BAaKyyMHUpPOBaHUS; CTaJepa3IMBOYHBIA KOBII.

B pabouem mnonokeHMM HUXHHE KOHIIBI O0OMX NaTpyOKOB IMOTPYKAIOTCS B METAJLI, a BAKYyM-
KaMepa OCTaeTcs HemoABMKHOW. /IoHHas wyacThb BakyyM-KaMepbl JOJKHA HaxOJIUThCS Ha TaKOM
paccTOSsHUM OT YPOBHS MeTaljla B KOBIIE, YTOObI OBLJIO OOECHedeHO 3amojIHEHUE JTOHHOW 4acTu
KaMephbl ’KHUJIKIUM METaJJIOM MPU CO3/IaHUU PA3PEXKEHUs B BAaKyyM-KaMepe.

Hupkynsauus MeTamna B KOHTYpPE KOBII — KaMepa — KOBII OCYLIECTBISIETCS IIpU Iojade
TPaHCHOPTHUPYIOLIETO Ta3a (aproHa) BO BCACHIBAIOIIMK MaTpyOOK Oyaroaaps 1ByMm (akropam:

- IMy3bIpU aproHa MW 4YacTb PACTBOPEHHBIX Ta30B B METAUIE, PACIIUPSSICH OT TEMIEpPATyphl,
Kak Obl pa3phIXJISIOT METaUl M CHIDKAIOT €ro IUIOTHOCTh B MaTpyOKe;

- TIOJHMMAIOUINECS My3BIPH TA30B, YBICKAIOT 3a cOOOM KUIKUI MeTaul BBEpX, 00eCledrBaroT
(oHTaHMpOBaHUE METAJIa B BAKYyM-KaMepe. YPOBEeHb MeTajula B KaMepe IOBBIIIACTCS U W3JIHUILKU
ero (HeCKolbKO OoJibllle YeM YpoBeHb 1,4M) CTEKarOT OOpaTHO B CTaJEPa3TMBOYHBINA KOBII,
IOCKOJIBKY UMEIOT OOJIBIIYIO INIOTHOCTh. CKOPOCTh LMPKYJSALMM METajlla 3aBHCUT OT CO37aBaeMOro
B KaMepe pa3pexeHHs, AUaMEeTPOB BCACBIBAIOLIETO U CIMBHOIO MaTpyOKOB M TEKYIIEro pacxoja
aproHa. Ha npaktuke 3Tu napameTpsl BBIOMPAIOTCS TAKUMU, YTOOBI Uepe3 BaKyyM-KaMepy MOKHO ObLIO
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MPONYCTUTh BECh METAJI OAUH pa3 3a 3-5 wmumH. DTO O3Ha4aer, 4Yro npu KodIPUIIHECHTE
MUAPKYJSIIUN TISTh TIPOJOJDKUTEIFHOCTh BaKYyMHUPOBaHHS OyAeT peaslbHO COCTAaBIATH 25-30 MUH.

[Ipy UMPKYIALMOHHOM BaKyyMHUPOBAaHUU MPOJODKUTEILHOCTh OOPa0OTKM MeTajla B KOBIIIE
MOKHO YMEHBIIUTh [0 CPaBHEHHUIO C MOPLHMOHHBIM BaKyyMHPOBAHHEM. JTOMY OOCTOSITENbCTBY
crocoOCTByeT o00paboTka MeTalla BO BCachIBAIOIIEM NaTpyOKe HE TOJIBKO BaKyyMOM, HO H
IIPOJTYBKOW aprOHOM.

[lo cyrm pena UUPKYIALMOHHOE BaKyyMHpPOBAaHHE — HTO KOMOMHHMpPOBAaHHAs BaKyyMHO-
aproHoBass 00pa0OTKa CTajdM B KOBIIE. B COBpEMEHHBIX YCIOBHUAX aKTyaJdbHOE 3HAUEHUE HMEET
MPOU3BOJICTBO CTalM I TJIyOOKOM BBITSDKKH C cojepxaHueM yriepoja Menbiie 0,02%.

BakyymupoBanue crajid, COBMEILIEHHOE C MMPOJAYBKOM MHEPTHBIM ra3oM [IJIsi CMEIIEHUS pPEeaKIuu
OKHUCJICHUS YIJIEPOJa, MO3BOJISET MONIYYUTh JBA PA3IMYHBIX MOJNIE3HBIX 3 dekTa:

- BakyyMUPOBaHME B YCJIOBMSX, KOIJla B METaJJl MOCTYNAET JIOCTaTOYHOE KOJIUYECTBO
KHCIIOPOJA JJIsl OKHMCIICHHSI YIJIEpO/ia U HAKOIUIEHUS €r0 B METajule — BAKYYMHPOBAHHUE C JOCTYIIOM
KHucaoposa (KHCIOpOAHOE BakyymHupoBaHue). Ilpu 3TOM BO3MOXKHO JOCTH)KEHHE MaKCHUMAlIbHOTO
00e3yriepoKUBaHus;

- BakyyMuUpoBaHHE ©0e3 JOCTyma KHCIOpOAa, TO €CThb OKHUCICHHE YIiaepofa TOJIbKO
KHCJIOPO/IOM, COJIEpKAIIMMCSl B METa/ule K Hadary o0paboTku. B 3ToM citydae o0e3yriepoxuBaHue
MOJTy4aeT MEHbIIIEe Pa3BUTHE, HO 3aTO OOECIIEYMBAETCS XOPOIIEE PACKHCICHHE, KOTOPOE Ha3bIBAIOT
BAaKyYMHO-YTJIEPOIHBIM.

[TpomoIKUTETPHOCTh TPOLIECCa BAKyyMHPOBAHUS CTAIM IUPKYISALUOHHBIM CIIOCOOOM TOXeE
OTpaHWYEHA  BCJEICTBHE CHIDKEHHS  Temreparypbl oOpabarbiBaemoro  Merawia. lloaTomy
BaKyyMHUpPOBaHHE HEOOXOAMMO MPOBOJIUTH B PEKUME, OO0ECIEUMBAIONIEM HAWIYYIIYIO JIEra3amuio
MeTajlla 32 MUHUMAJIbHOE BpPEMs.

[Ipn mpakTUyecKH NOCTOSHHOM MAKCHUMAaJbHOM pPa3peKeHUH,CO34aBAEMOM MapO3KEKTOPHBIMU
HacocaMH, Ba)XHbIM TEXHOJOTMYECKHM I1apaMeTpPOM, 4Yepe3 KOTOPbIM MOXHO BO3JIEUCTBOBATh Ha
MHTEHCHUBHOCTh IPOIIECCA BAKYYMUPOBAHUS, ABIISIETCS pacXxo/l aproHa.

dopma npeacTaBiieHus pe3yabTaTa:
OtueT o pojenaHHoi padore.

Kpurepun ouenku:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80EHO NOJHOCMbIO, Oe3 npobenos,
VMEHUsL COPMUPOBAHDL, 6CE NPEOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anusl GblNOJIHEHb,
KAYecmaeo ux 6biNOJIHeHUs OYEeHEeHO 8blCOKO.

—«Xopowio» - meopemuueckoe cooepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUs chOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYyCMOMPEHHbIE NPOSPAMMOU yuedHble
3a0aHUs GLINOJIHEHbL, HEKOMOPbLE 8UObL 3A0AHULL BLINOIHEHbL C OUWUOKAMU.

—«Y0oenemeopumenvnoy - meopemuueckoe CcOOepHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeoOXooumvle YMeHUusi pabomvl ¢ OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOpMUPOBAHbL, OOILUUHCIBO NPE)YCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHUll BbINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL COOEPHCAm OUUOKU.

—«Heyoosremeopumenvhoy - meopemuyeckoe coOepicanue Kypca He 0C80EHO, HeobXooumbie
VMeHUsL He ChopMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anUs cooepacam 2pyovie OuUOKU.
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IpakTuyeckoe 3ansaTue Ne20
N3yuenue koHcTpyKLuHu «lleub-koBII»

Heb: u3yunTh KOHCTPYKUUIO «Ileub-KOBIID)

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOT0 oOecrieueHHs AJ1s1 CO3aHusl MOJICIH DIIEMEHTOB CHCTEM aBTOMAaTH3aIINH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BBIABISATE M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO IJIsl pEIICHUs 3aAa4H W/ UITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(HOPMAITHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTH IOKYMEHTHI IO MPO(hEeCCHOHATBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
HSy‘lI/ITI) KOHCTPYKHI/IIO <<H€‘~II)-KOBIH» U IIoAIInMCcCaTb OCHOBHBIC DJICMCHTBI KOHCprKHI/II/I arperaTa
«[Teub-KOBII», a TAK)KE MPOIMHUCATh UX HA3HAYCHHE

Xoa padoThi:
1. Usyunth koHCTpYKIHIO «[leub-KoBII»
2. Tlognucath OCHOBBIHE 3JIEMEHTHI arperata «lleub-KoBIm
3. 3ammcaTh Ha3HAUYEHHE ITUX DJIEMEHTOB B OOIIEH TEXHOIOTUN TOBOIKH CTaIU
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KpaTkue TeopeTuyeckue cBeieHUs:

Bo3moxHOCTh HarpeBa MeTallia B KOBILIE TI03BOJISET:

- YMEHBIIUTH NEPErpeB MeTallla B CTAJCIUIaBHJILHOM arperare;

- IPOBECTU PACKUCIICHHE-JETUPOBAHUE C IOBBIIIEHHBIM PACX0J0M MaTepUasoB;

- obecnieuyuTh TIYOOKYIO Jecynb(ypaluio CTalid 3a CYET HABOJKA  BBICOKOOCHOBHOTO
BOCCTaHOBUTEJIBHOT'O IIJIAKA.

Ha ycranoBke mneub-koBm Oonee 3((PEKTUBHO HMCHOIB3YETCs MPOAYBKA METalla aproHOM. JTa
MPOJyBKa CIIOCOOCTBYET HE TOJBKO Jerasalud W TepeMEelIMBaHHI0 MeTajula, HO U CYHIECTBEHHO
yIy4IIaeT YCIOBUS B3aMMOJICHCTBHS MeTajlla U 1JIaka, TO €CTh Jecyab(dypaluu MeTala.

[To cymecTBy COBpeMEHHBbIE YCTAaHOBKH I€UYb-KOBII TO3BOJSAIOT 3(P(HEKTUBHO MPOBECTH
JOBOJKY CTalld C HCIIOJIb30BAHMEM BCEX MPUEMOB (KpOME BaKyyMHpPOBAHHS) KOBIIEBOW JIOBOJKH.
OTO Ha HACTOAIIMA MOMEHT CaMbl€ COBEpPUIEHHBIE YCTAHOBKH, MCHOJb3yEeMbIE JJIi BHENEYHOU
00paboTKHU CTalu.

Hcropudeckn W TPaKTUYECKU CIOKUIOCH TaK, YTO OCHOBHOE KOJMYECTBO arperatoB Ieyb-
KOBLUI B CBSI3U C IPOCTOTOM TEXHMUYECKOH peanu3aluu padoTaloT Ha IEPEMEHHOM TOKE, XOTs
WCIIOJIb30BAaHUE MTOCTOSTHHOTO TOKA UMEET SIBHBIE MPEUMYIIIECTBA.

OCHOBHOE MNpPEUMYIIECTBO YCTAaHOBOK IIOCTOSHHOTO TOKa 3aK/II0YaeTcss B HUCKIOYEHHUU
addexra mepranus (haukep-addexra) anmekTpuuecko Ayru. BcenmeacTBue 3TOro MPaKTUYECKH HE
CO3JAI0TCS IOMEXH BO BHEIIHHMX IEMSAX JPYTUX MOTPEOUTENICH AIEKTPUIECKON SHEPTHH.

Jlyra MOCTOSHHOTO TOKa 3a CYeT CTaOWIM3alliu JTyroBOTO paspsiia CO3/JaeT MEHBIIHH IIyM IO
CPaBHEHHUIO C Jyroi IEpEMEHHOI0 TOKa.

[Ipu mocTossHHOM TOKe 4Yepe3 TIpadUTHPOBAHHBIN SJEKTPOA MOXKHO MPOMYCKAaTh TOK OObIIeit
BEJIMYMHBI U TMPU ITOM PACXOJl AIEKTPOJIOB 3HAUUTENBHO (B 1,5-2 pa3a) MeHbIlle, YeM B YCTAaHOBKax
IIEPEMEHHOT0 TOKA.

[Ipu pabore VYIIK Ha TOCTOSHHOM TOKE MOSBISIETCS BO3MOKHOCTh OCYIIECTBIATH TIIYOOKOE
padbuHUpOBaHHWE MeETaula C MEHBIIMM DPACXOJIOM PEareHTOB, YCKOPUTH Ipolecc Aecylbdypanuu u
COKPaTUTh JJIUTEITLHOCTH ITUKJIa 00paObOTKH.

bonpmas B 1,2-1,5 pasa mIOTHOCTH TOKa, YeM TIPH TEPEMEHHOM TOKE,  CIIOCOOCTBYET
YBEIIMUECHUIO CKOpocTH HarpeBa metauia B YIIK mocTosiHHOrO TOKA.

VYCTaHOBKM TMEYb-KOBII IOCTOSHHOTO TOKA MOXHO TMOAKIIOYAaTh K MEHee MOUIHBIM
sHeprocucremam, udem VYIIK mnepemennoro Ttoka. HecmoTpss ~Ha  BBICKa3aHHbIE  OYEBHUHBIC
npeumymiectsa  YIIK mnocrosnHoro Toka mnepen YIIK  mepemeHHOro Toka — IIMPOKOMY
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UCIOJIb30BAHUIO D3THUX YCTAHOBOK IMPEMSATCTBYIOT 3HAUMUTEIbHBIEC (MPAKTUYECKH HEMPEOAO0INUMbIE)
TPYIHOCTH B OpTaHMW3alldd TMOABOAA AMeKkTpuuecko wmomHocTH K YIIK, ocobenHo k mHUILY
CTaJIepa3IMBOYHOrO0 KOBIIA B YCIOBHUSX HCIOJBb30BAaHUS JOHHOM MPOTYBKHU.

Jns oOecneueHus ycnoBuil TiIyOOKOMl  necyibdypanuu  MeTaia MOXXHO HCHOJIb30BaTh
YCTaHOBKH I€Yb-KOBIII C TJIA3MEHHBIM HarpeBOM MeTaJljia.

[TockonbKy B IJIA3MOTPOHE HCHOIB3YETCS MAall0 PAaCXOyeMbIH BOJIB(PAMOBEIN AIEKTPO, a B
KauecTBe IUIa3MOOOpa3yIolIero ra3a — aproH, rasoBas cpema B pabodem mpoctpanctBe YIIK
XapaKTepU3yeTcss BBICOKOM YHCTOTOH. OTO TMO3BOJISIET 00padaThiBaTh yIbTPAHU3KOYTIIEPOIUCTHIC
WIM JIpyTM€ KayeCTBEHHbIE MapKW CTalM, YYBCTBUTEIbHBIE K 3arpsA3HEHUAM, HalpuMep
CTaOUITN3UPOBAHHBIC TUTAHOM.

[Ipu Takoii 00paboTke He mpoucxoauT HackimeHue craad H2 u N2 u olecneunBaercs Oonee
TOYHOE pEryjiMpoBaHHEe XHUMHUYECKOTO0 COCTaBa CTanu. lcmonp30BaHHME IUIa3MEHHOTO HarpeBa
SBIISIETCS IEPCIIEKTUBHBIM, HO OYEHb JOPOTUM IIPOIECCOM, OOECIEeUMBAIOIIUM BHICOKOE KayeCTBO
CTalld 3a CUET CHIDKEHHUS B HEW HeXeJIaTeNbHBIX IpUMeceH.

®opma npeacTaBjeHUs pe3yabTaTa:
Otuer o nmpojenanHoil padoTe.
Kpurtepuu ouenku:

—«Omauunoy - meopemuueckoe cooepicanue Kypca O0CB0€HO NOJIHOCMbIO, 0e3 npobenos,
ymMenus c@opmuposanvl, 6ce npeoycCMOmMpeHHble NpOPaAMMOU yuebHble 3a0aHUs GbINOJHEHD,
Kauecmeo ux 6bINOJIHEHUs OYEeHEeHO BbICOKO.

—«Xopowoy - meopemuueckoe cooepicanue Kypca OCB0EHO MNOJHOCMbIO, 0Oe3 npobenos,
HeKomopble YMeHUs. CHOPMUPOBAHbL HEOOCMAMOUHO, 6Ce NPedyCMOMPEHHbIE NPOSPAMMOU yuebHble
3a0aHUsL BLINOTIHEHDL, HEKOMOPble GUObL 3A0AHULL BLINOJIHEHbL C OUUOKAMU.

—«Yoosnemeopumenvro» - meopemuyeckoe cooepicanue Kypca OCB0€HO UACMUYHO, HO
npobenvl He HOCAM CYWeCmBeHHO20 Xapakmepd, HeobXoOuMvle YMeHUsi pabomvl ¢ O0CBOEHHBIM
Mamepuanom 8 OCHOBHOM CHOPMUPOBAHDbL, DONLUUUHCIMEO NPEOYCMOMPEHHBIX NPOSPAMMOU 00YUeHUs
VUEOHBIX 3a0anULl 8bINOIHEHO, HEKOMOPbLE U3 8bINOTHEHHBIX 3A0AHULL COOEPIHCam OUUOKU.

—«Heyooenemeopumenvno» - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeoOXooumbie
VMeHUsl He ChopMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Ne2l
TexHonorunueckue ocobeHHoCTH arperata «lleub-KoBmn)

Heab: U3y4UTh TEXHOJIOTHYECKHE 0COOCHHOCTH arperarta «lleub-KoBmm»

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- ¥V 2.1.03 monbupaTs 000pyAOBaHKE, JIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AIIH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIBIO TOATBEP)KICHUS MX paOOTOCTIOCOOHOCTH M a1€KBATHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akKTyaIbHBIME METOIaMHU pa0OTHI B IPOECCHOHAIBHOMN U CMEXKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 onpenensiTh HEOOXOAMMBIE HCTOYHUKHA WHPOPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
HSy‘lI/ITI) TCXHOJIOTHYCCKHUC OCO6€HHOCTI/I arperaTa «HGLIB-KOBHI» U OTBCTUTH HaA BOHpOCI)I.

Xon pa6orsI:
1. Usyuuts TexHomornyeckue oco0eHHoctu arperara «lleub-KoBim
2. OTBEeTUTbH Ha BOIPOCHI:
1) Kakwue (GakTopbl BIHUSIOT Ha MPOU3BOIUTEIBHOCTh arperara neyb-KoBiia?
2) Kak npoucxoauT mpoayBKa MeTaiia aproHom B arperate «lledb-koBii»?
3) 3auem MeTaylT MPOIYBAIOT aprOHOM?
4) Kakoii Jo/KeH ObITh YPOBEHb HaJMBa METaJlIa B KOBII?
5) 3auem MPOM3BOAMTCSA XUMHUUECKUH aHaau3 MeTaia? YTo aemaroT BO BpeMs
KOPPEKTHUPOBKHU?

Kpartkue TeopeTrnyeckue cBeleHUus:

[ToBbIIenw0 Mpou3BOAUTENBHOCTH ycTaHOBKM meub-KoBII (YIIK) crocoGcTByeT oOcmyxuBaHue
IBYX CTEHIOB OJHHUM TpaHC(HOPMATOPOM U OJHHM KOMILIEKTOM DJIEKTPOJOB C TOBOPOTHBIMU
3JIEKTPOIOAEPKATENAMU (ABYXITO3UIIMOHHAS] YCTAHOBKA).

Jns perynupoBaHusi XMMHYECKOTO COCTaBa MeETalljia MPeyCMOTPEHO:

- MpOAYyBKAa MeTajula aproHOM uepe3 JBa MOPUCTBHIX OJOKa B JHUINE KOBIIA H Yepe3
MOTPYKHYIO0 BOJAOOXJIAXKIAEMYIO QypmYy;

- mojaya B KOBII BCEX CHITYYHX MATEPUAIIOB, HEOOXOAMMBIX JUISI HABEIEHHUS IIUIaKa,
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PacKHUCICHUSI-JIETUPOBAaHUS M HAYIJIEPOKUBAHUS METaJlJla B aBTOMATHUYECKOM PEXHME.

ITyck B skcmtyatanuio yctaHoBkU nedb-koBII B KKI[ OAO «MMK)» npexiae Bcero ympocTuil
pelieHre HauOoJiee CIOXKHOM TEXHOJIOTMYECKOM 3ajaud — IOJy4YeHHE CTaId € 0c000 HHU3KUM
conepskanueM (<0,005%) cepsni.

HaunbGonee BaxHble MOJIOKEHUSI TEXHOJOTMU N0BoAKM crainu Ha YIIK cBoasTcs K cienyrommm
olepanusM 1 puemMam.

Bolnyck miuaBKM  COBMEIIAIOT C OCHOBHBIM  PAacKUCICHMEM-JIETMPOBAaHUEM M3  pacuera
NOJYYeHUsT B MeTajlle KOHICHTPAUUM HEOOXOAMMBIX OJIIEMEHTOB IO HIDKHEMY TMpeieny HX
COZEpKaHUs B FOTOBOM CTAJIU.

Bo Bpewms BbIycKa IJIaBKA METAJT MPOYBACTCS aprOHOM 4epe3 IHO KOBIIA, YTOOBI 00ECIICUNUTh
HOBBIIIEHHYIO CKOPOCTb PACIUIABICHUS IPUCAXKUBAEMBIX MaTEpUATIOB M IOMOIEHHM3AalMI0 MeTaula IO
XMMCOCTaBYy U TEMIIEpaType.

B koHue Bbllycka HEOOXOAMMO OCYILECTBUTh Kau€CTBEHHYIO OTCEUKY KOHBEPTEPHOIO IIJIaKa.
[Tormaganue B KOBII 3HAYMUTENBHBIX KOJIMYECTB KOHBEPTEPHOIO IIIaKa MPUBOAUT K CEpPhE3HBIM
OTPHLIATENILHBIM OCIEICTBHUIM:

- YCIIOKHSIET YCIIOBMsI JUIsl HAaBOAKM HOBOI'O IIJaKa B KOBIIE, TO €CTh YXY/IIAET IPOLECC
Jecyab(Qypauu MeTajia;

- TPHUBOTUT K TOBBINICHUIO cojaepxkanus (ochopa B MeTawie, IMOCKOJIBKY Bech (ocdop
KOHBEPTEPHOIO 1IUIaKa MEPEXOJUT B METaUl IPU HABOJKE BOCCTAHOBUTEIBHOIO HUIAKA.

YpoBeHb HanMBa MeTa/ula B KOBII JOJDKeH ObITh He MeHee 500 MM OT BepxHEH KpOMKH,
IIOCKOJIbKY B KOBIIE HaBoauTcs wuiak toaumuHor 100-150 mMm. Kpome Toro, Bo Bpemsl NpoOIyBKU
MeTajljla aprOHOM MeTajljla ¥ IUJIaK HAXOJATCS BO BCIIYUEHHOM COCTOSIHMM M3-3a HAXOIALIMXCA B HHUX
Iy3bIpeil aproHa.

JoBonka merayma B YIIK HaumHaeTrcs ¢ mNepBOHAYaJIbHOW MPOJYBKM €ro B TedeHue 1-2
muH. Ilocne 3Toro mpousBOIUTCS M3MEPEHUE TeMIepaTypbl U OKUCICHHOCTH MeTaJlIa.

C yderoM TMOJY4YEHHOTO COJAEP)KaHUS KHUCIOpPOAAa B METaul C MOMOLIbI Tpaib-ammapara
BBOJIUTCSL PACUYETHOE KOJUYECTBO AJIOMUHUEBOM KaTaHKW IM(POBOJOKM) Ul  OCYIIECTBICHUS
IIPEBAPUTEIBHOTO PACKUCICHHS METaJlIA.

[Tocne 53TOro mpHUCTYMalOT K HAaBOJAKE BOCCTAHOBUTEIBHOIO IIJIaKa, MPUCAKMBasg M3BECTh U
IUTABUKOBBINA mmnat nopuusMu He 6osee 150 r (oOumit pacxon no 10 kr/t) ans xoBma eMkocThio 170-
180 .

[Tocne monydeHUs >KUIKOTO MIJaKa €ro PacKUCISIOT amtoMuHueMm, pacxonys 0,2-0,3  kr/t.
HaBoaka mwiaka mnponoikaercss npuMepHo 5 MuH. [lo OkOHUAaHMM HABOJKM IIIaKa 4epe3 3 MUH
OPOAYBKM OTOMparoT NpoObl MeTamjia, IUlaka M H3MepsitoT Temneparypy. llocne nomyuenus
pE3yJbTaTOB XUMUYECKOTO aHaliu3a MeETaula IPOU3BOAAT  OCHOBHYKO  KOPPEKTUPOBKY  €ro
XMMHUYECKOTO COCTaBa MPUCAAKONH HEOOXOIUMOI0 KOJMYECTBA PACKUCISIONINX U JETUPYIOIUX J00aBOK
U3 pacyeTa MOJyYEHHUs] CPEIHEro COAEpKaHUS JJIEMEHTOB B CTAlIM. 3aT€éM METall MpPOAYBAKOT AJs
NEPEMELINBAHUS HE MEHEE 5 MUH.

[Tocie romoreHu3anmMu CHOBa OTOMparOT Mpody MeTalia U U3MepsAoT Temmeparypy. [lo
pe3yipTaTaM H3MEPEHHUs OCYILECTBISIOT JONOJHUTEIBHYI0  OKOHYATEJIbHYI0  KOPPEKTHPOBKY
XUMCOCTaBa M TEMIIEpaTyphl CTAJH.

BbICOKOAKTUBHBIE JIETUPYIOLIUE 3JIEMEHTHl B BHUJE MOPOLIKOBOM MPOBOJOKH BBOAST B METAJUI
TOJILKO TIOCJI€ OKOHYaHHUsl TIOCJENHEro IMKiIa HarpeBa Mmeraiuia. llorpyxHas BoaooXiaxjaaemas
NpoAyBOYHAsE (hypMa HCIOJIb3YeTCs TOIBKO TOTIa, KOTJa TOHHAS [T0aya aproHa HapylleHa.

®opma npeacTaBIeHUs pe3ybTaTa:
Otuer o npojenaHHoii padore.
Kpurepun ouenkn:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOJAHOCMmblo, Oe3 npobenos,
YMeHUsL CcQOpMUPOBAHbL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOl  YueOHble 3a0anus GblNOJHEHb,
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Kayecmeo ux 6blNOJIHEHUs. OYEHEHO BbLCOKO.

—«Xopowio» - meopemuyeckoe CoOepHcaHue Kypca OC80EHO NONHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUsl ChOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHblE NPOCPAMMOU YueOHble
3a0anus 8bINOIHEHbL, HEKOMOopble 8UObL 3a0AHUL BbINOTHEHbL C OUUUOKAMU.

—«Y0oeremeopumenvhoy - meopemuueckoe COOepIHCAHUe KYpCcd OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHULL CO0epIHcam OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe coOepicanue Kypca He 0C80EHO, HeobXooumbie
YMeHUsl He CHOPMUPOBAHDL, BbINOJHEHHbLE YUeOHble 3A0aHUsL co0epacam epyodvle OuUOKU.
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IIpakTuyeckoe 3ansaTue Ne22
N3yuenne konctpykunn MHII3

eJsb: U3y4nTh KOHCTPYKUMIO MAIIMHbBI HEMPEPBIBHOTO JINThS 3aTOTOBOK

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOT0 OOecTrieueHHs ISl CO3aHusl MOJICH IIEMEHTOB CUCTEM aBTOMATH3alINH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEINEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCII0Ib30BaHHUEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BBIABISATE M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO AJISl pELICHUs 3aAa4H W/ IITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun Ui TOUCKA WH(GOPMAITHH;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMOoTHO M3NaraTh CBOU MBICIH U OPOPMIISTH TIOKYMEHTHI IO MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3ananmne:
N3yunts koHcTpykunto MHJI3. 3anucats ocHOBHBIE 31eMeHThI KoHCcTpykunu MHJI3.

Xon pa6orsI:
1. Uzyuuts ob6opynoBanue u ycrporicrso MHJI3
2.Ilepeuncauts, kakue koHCTpyKIMK MHJI3 cymecTByIoT, 4eM OHM pa3inndaroTcs APYyr OT Ipyra.
3.3amnucaTh OCHOBHBIC 2JIEMEHTHI KOHCTpYKInu MHJI3 mo pucyHky:
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Kparkue Teopernyeckue cBeJeHUs:

MHJI3 — mMamuHa HempepbIBHOTO JUThs 3arotoBok (i YHPC — ycraHOBKa HempepbIBHON
pasnuBkM ctanu). B Hacrosmiee Bpems okono 60 % oOTIAMBAEMbIX HEMPEPHIBHBIM JIMTHEM 3arOTOBOK
pasnuBaercs Ha cias6oBeix MHII3. JKunkas crasbp HENmpepblBHO 3aJMBAETCS B BOJOOXJIAKIAEMYIO
dopmy, HasblBaeMylo KpuctajumzaropoM. llepen HauanoMm 3alMBKM B KPHUCTAIIM3ATOP BBOJMUTCS
CrelMaibHOE YCTPOMCTBO C 3aMKOBBIM 3aXBaToOM («3aTpaBKay), KaK JHO JAJIS MEepBON MOPLUU MeTaja.
Ilocne 3arBepaeBaHusl MeTajla 3aTpaBKa BBITSATMBACTCA M3 KPUCTAJUIM3AaTOpa, YBIIEKas 3a COOOH
dopmupyromiics ciautok. [locTymieHne >XuAKOro MeTauia MPOAOJKAETCS U CIUTOK HENPEPHIBHO
HapalluBaeTcs. B KpucramimsaTrope 3aTBEpJCBAlOT JIMIIb IOBEPXHOCTHBIE CIIOM MeTauia, o0pasys
TBEPAYI0 OOOJIOUKY CIIMTKA, COXPAHAIOLIET0 KUKy (a3y mo neHTpanbHOil ocu. Ilostomy 3a
KPUCTAJUIM3aTOPOM PACIOJIAral0T 30HY BTOPUYHOTO OXJIAXICHMS, HA3bIBAEMYI0 TAaKK€ BTOPOU 30HOU
KpUCTaJIM3auu. B 3Tol 30He B pe3ynbTaTe (OpCUPOBAHHOTO MOBEPXHOCTHOTO OXJIAXKACHUS 3aTOTOBKA
3aTBEPJIEBACT 110 BCEMY CEUEHHIO. DTOT MPOLECC CIUTKOOOPa30BaHMS SIBISIETCS CIIOCOOOM MOTY4EHUS
CIIMTKOB HEOTPAaHWYEHHOW [UIMHBL. B 3TOM cCilydyae 110 CpaBHEHUIO C PA3IUMBKOW B H3JIOKHUIBI PE3KO
YMEHBIIAIOTCA TOTEpH MeTaula Ha OOpe3Ky KOHIIOB CIUTKOB, KOTOpBIE, HalpuMmep, NpU JIUThe
CMOKOMHOM cTanmu coctaBisaoT 15—25 %. Kpome Toro, Onaromapst HENpEphIBHOCTH JUThS U
KPUCTAJUIM3ALUU, JOCTUTAETCs MIOJIHAsE PABHOMEPHOCTD CTPYKTYPBI CIIUTKA 10 BCEU €ro JUIMHE.

Paznnuatot 4 koncTpykun MHJI3:

BEPTUKAIIBHBIC;

KPUBOJIMHENHBIE;

paavalbHbIE.

TOPU30HTAIIbHBIE

ITo xonmnuectBy pyuséB MHJI3 pasaensaror Ha 1—7 pyubeBble.

B 3aBucumoctu ot reomerpun cimtka MHJI3 nenstcs Ha

CII100BEIE;

OJIIOMOBBIE;

3arOTOBOYHBIE.
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HenpepriBHas paznuBka ctanu Ha MHJI3 cocTtout B TOM, 4TO KUAKUN METAJIJI HEMOCPEACTBEHHO
U3 KOBIIA WJIM Yepe3 IMPOMEKYTOUHOE YCTPONCTBO HEMPEPHIBHO 3aJIMBAETCS B BEPXHIOI 4YacTb
BOJIOOXJIQKJAEMOT0 KPUCTAJIM3aTOpa, B KOTOPBIM MpEIBAPUTEIILHO BBOJSAT 3aTPAaBKy TOTO IKe
MOTIEPEYHOr0 CEUeHUs, YTO U CIUTOK. BepxHUil Topel 3aTpaBKu CIYKUT JAHOM JJIsl MEPBBIX MOPIUil
Meraia. Ilo mepe 3aTBepaeBaHus OTJIMBaeMas 3aroTOBKAa C TMOMOINBIO TSAHYIIUX MEXaHU3MOB
BBITATHUBACTCA BHU3.

dopma npeacTaBIeHus pe3ybTaTa:
Ot4er o mpojeTaHnHoi paboTe.
Kpurtepuu ouenku:

—«Omauunoy - meopemuyeckoe cooepiicanue Kypcd OC80€HO NOIHOCMbIo, Oe3 npobenos,
VMeHUsL  COPMUPOBAHDI, 6Ce NPEeOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus BblNOJHEHb,
KAuecmeo ux 6biNoJIHeHUs OYeHEeHO 8blCOKO.

—«Xopowo» - meopemuyeckoe colepoicanue Kypca 0C80€HO NOIHOCMbIO, 0e3 npobenos,
HeKOmopuvle YMeHUsi COPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHbIE NPOCPAMMOU YueOHble
3a0aHUs BLINOIHENbI, HEKOMOpble 8UObL 3A0AHUL BbINOJIHEHBL C OUUOKAMU.

—«Yoosenemeopumenvroy - meopemuueckoe cooepixcanHue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeobXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
MAmepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINEO NPE)YCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs!
VUeOHbIX 3A0aHUll BbINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL COO0EPHCam OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeobXooumbie
VMeHUsl He ChopMUPOBAHDL, 8bINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Ne23
praBHCHI/Ie TCIIJIOBBIM PCKUMOM PA3JIMBKH CTAIA

IeJsb: U3y4YUTh TEXHOJIOTHIO YIIPABJIEHHUS TEMIOBBIM PEKUMOM Pa3JIMBKH CTAJIN

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHE MPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALIMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs ISl CO3AaHusI MOJICIH 3JIEMEHTOB CHCTEM aBTOMATH3aLluH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH UCIIBITAHKS MOJIEIEH SIEMEHTOB CUCTEM aBTOMATHU3AIMH C HUCIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTth 3aaqy u/mim npobdiaemMy B IpodecCHOHATFHOM W/WJIH COIMAIHHOM KOHTEKCTE;

- Yo 01.04 BIsABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO IJIsl PELICHUS 3a1a41 W/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMOoTHO M3NaraTh CBOM MBICIH U OPOPMIISTH TIOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
HSy‘lI/ITI) TCXHOJIOTHUIO ynpaBneHI/m TCIIJIOBBIM pe)KI/IMOM pa3J'II/IBKI/I cTaln. BaHI/ICaTB, KaKHe
TEXHOJIOTHYECKHE MapaMeTpbl KOHTPOIHUPYIOTCS U perynupyrores Ha MHJI3.

Xoa padoThi:
1. 3y4nTh TEXHOJOTHUIO yIPABICHUS TETIJIOBBIM PEKUMOM Pa3IUBKU CTAIIH.
2. 3anucarh KaKue TeXHOJIOTHYECKUE TTapaMeTphl KOHTPOJIMPYIOTCS U peryaupyrorces Ha MHJI3
1o (pyHKIIMOHAJIBHOH cxeme
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dopma npeacTaBJIeHus pe3yabTara:
Otuer o npojenaHHoii padore.
Kpurepun ouenku:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOIHOCMmblo, Oe3 npobenos,
VMeHUsL  CHopMUPOBanbl, 6ce NpPedYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus BblNOJHEHb,
KAuecmeo ux 6biNOJIHEeHUs. OYEHEHO 8bLCOKO.

—«Xopowio» - meopemuyeckoe coOepHcaHue Kypca OC80€HO NOIHOCMbIo, 0e3 npobenos,
HeKomopbvle YMeHUsi ChOPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHble NPOSPAMMOU YueOHble
3a0aHUs GbINONIHEHbI, HEKOMOpble 8UObL 3A0AHULL BLINOIHEHbL C OUUOKAMU.

—«Y0oeremeopumenvhoy - meopemuueckoe COOepi’CAHUe KYpCd OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEeHHO20 Xapakmepd, HeoOXooumvle YMeHusi pabomvl C OCB0EHHbIM
MAmepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINEO NPE)YCMOMPEHHBIX NPOSPAMMOU 0OVYeHUs
VUeOHbIX 3a0aHUll BbINOIHEHO, HEKOMOpble U3 8bINOIHEHHBIX 3A0AHULL CO0epAHcAm OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe cooepicanue Kypca He 0C80€HO, HeoOX0oumbie
YMeHUsl He CHOPMUPOBAHDL, BbINOIHEHHbLE YUeOHble 3A0aHUsL CO0epIHcam epyodvle OUUOKU.
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IIpakTuyeckoe 3ansaTue Ne24
N3yueHne KOHCTPYKIIMN HArpEeBaTENIbHbIX IICUYEH

Iesb: U3y4nTh KOHCTPYKLHIO HArpEBATEIbHBIX MEYEH

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHUE MMPOEKTHI U IPYTYI0 TEXHUUECKYIO JOKYMEHTAILIMIO AJ1sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCJIOBHAMH TEXHUYECKOTO 3aaHNUs

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTh 3aaqy u/mim npobiaemMy B IpodecCHOHATEHOM W/WITH COIMAaThHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 oulenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX JACUCTBHUM (CAMOCTOSITEIFHO WU C TIOMOIIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh NPAKTUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB [TOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITENbHOCTH,

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
N3y4nTh KOHCTPYKLIMIO HarpeBaTeIbHBIX MeUei MPOKAaTHBIX [IEX0B. 3aucaTb OCHOBHbBIE
9JIEMEHTHI KOHCTPYKIIMM HAarpeBaTeIbHBIX MeueH.

Xoa padoThi:
1. U3yuuth 000pyIOBaHKE U YCTPOMCTBO HArpeBaTENIbHBIX MeYel MPOKATHBIX 1[EXOB
2. Tlepeuncnutp, Kakue KOHCTPYKIIMH HArpeBATEIbHBIX MT€UYeH UCTIONB3YIOTCS ISl HarpeBa
MeTasuia rnepej o0paboTKOM.

Kparkue Teopernyeckue cBeieHU:

HarpeBarenpHble neun - nedu, NMpeIHa3HAUEHHBIE JUIsl HarpeBa MeTajula Iepel MOCIeqyromen
00pabOTKOM MOJT BBICOKHM JIaBJICHUEM: IITAMIIOBKOM, MPOKaTKON MM KOBKOH. IlnacTuyHOCTh MeTaa
BO3pacTaeT MpH Harpese, 4TO MO3BOJIIET CHU3UTH SHEPro3aTpartsl Ha ero aedopmanuio. TemnepaTypa
nepexxora, IMpH KOTOPOM Ha TpaHMIIaX 3epeH MeTala olpasyercs >Kuakas Qasza, OrpaHMYUBAET
MaKCHMaJbHYI0 TEeMIIepaTypy HarpeBa. OJTO IMO3BOJISIET IMOHU3UTh MEXaHMYECKYI CBA3b 3€peH U
MOTEPSII0 IPOYHOCTU MeTaJla.

PasHocTe TemmepaTyp OCH 3aroTOBKM U IOBEPXHOCTH BJMSET Ha PaBHOMEPHOCTh HarpeBa
MaTepuana, KOTOpas urpaeT OOJBUIYI0O poJIb NpU MPOBEACHUM IUIACTHYECKON JedopMaliui.
[InacTuueckne cBONCTBA MaTepuala 3aBUCAT OT TEMIIEPATYpbl HArPEBa, B CBSA3U C YEM HEPaBHOMEPHBIN
HarpeB MOXeET CTaThb NPUYMHOM aedopMmanvy. YMEHbIICHHE Pa3HUIBI TEMIIEPaTyp YBEIUYHBAET
KauecTBO IIPOKATa M BPEMs HarpeBa 3aroTOBOK, TOHM)KAsl IPOU3BOIUTENILHOCTD [1€YHM U MOBBIIIAs yrap
MeTaa.
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HarpeBaTenpHbIe MeUn MOAPA3ACISAIOTCS HAa HECKOIBKO BUIOB:
Mertoauueckue, Uiau HEMPEPHIBHOTO ICHUCTBHUS.
HarpeBaTenpHbIe KOOI, HUIH IEPUOTHMIESCKOTO ICHCTBUS.

dopma npeacTaBiIeHus pe3ybTara:
Otuer o mpojeTaHHoi paboTe.
Kpurtepuu ouenku:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOIHOCMmbIo, Oe3 npobenos,
YMeHUsL CcQPOpMUPOBAHbL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOlU  YueOHble 3a0aHus BblNOJHEHb,
KAuecmaeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuueckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIo, 0e3 npobenos,
HeKOmopvle yMeHUsl ChOPMUPOBAHbL HEOOCMAMOYHO, 8Ce NPEOYCMOMPEHHblE NPOCPAMMOU YueOHble
3a0aHUs BLINOTHENbI, HEKOMOpble 8UObL 3A0AHUL 8bINOJIHEHBL C OULUOKAMU.

—«Yoosenemeopumenvroy - meopemuueckoe cooepixcanHue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOpMUPOBAHbL, OOTLUUHCINEO NPEDYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL CO0epIcam OuuOKU.

—«Heyooenemsopumenvrno» - meopemuieckoe co0epiucanue Kypca He 0C80eHO, Heobxooumblie
VMeHUsl He ChopMUPOBAHDL, BbINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovle OuUOKU.
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IIpakTuyeckoe 3ansaTue Ne25
praBHeHHe HarpC€BOM 3aroTOBOK B HArp€BaTCJIbHbIX MCYaX IMPOXOAHOTO THUIIA.

HeJsb: U3y4UTh MIPOLECC ABTOMATU3AMH TEXHOJIOTHUECKOTO PEXKMMA HAIPEBATEIbHbBIX IIeUeh
NPOXOAHOIO TUIIA

Boinmosinus padory, Bel 6yaere:

yMeThb:

-V 1.1.01 ananmm3upoBaTh TEXHUIECKHE MPOEKTHI U APYTYIO TEXHMYECKYIO TOKYMEHTAIIHIO ISl BBIOOpa
IPOTrPaMMHOI0 o0ecreueHns A1l CO3AaHUs MOAEIH JIEMEHTOB CUCTEM aBTOMAaTH3aLlH.

- ¥V 2.1.03 nmon6upaTth 000pyAOBaHUE, 3ICMEHTHYO 0a3y U CPEJICTBA M3MEPEHUS CHCTEM aBTOMATH3aI[HH B
COOTBETCTBHH C YCIOBHUSMH TEXHUYECKOTO 3aaHuUs

- ¥ 2.3.02 mpoBOIUTEL UCIIBITAHHUS MOJEIICH 2JIEMEHTOB CHCTEM aBTOMAaTH3AINA C UCIIOJIE30BAHHEM
KOHTPOJIbHO-AMAarHOCTUYECKUX IPUOOPOB, C LEJbI0 MOATBEPXKICHUS MX pab0TOCIIOCOOHOCTH U aIeKBaTHOCTH

- Yo 01.01 pacno3naBathb 3afauy W/uiay mpodiaeMy B MpodecCHOHATEHOM H/HITH COLIMAIbHOM KOHTEKCTE;

- Yo 01.04 BeisaBisATh 1 39 (pEeKTHBHO UCKaTh HHGOPMAIHIO, HEOOXOIUMYIO JUIS PEIISHU 3a/1a4H 1/ HITH
POOIIEMBL;

- Yo 01.07 BnageTh akTyaJbHBIMH METOAaMHU pabOTHI B IPOPECCHOHAILHON H CMEKHBIX cepax;

- Yo 01.09 oneHuBaTh pe3yNbTaT U MOCIEACTBAS CBOUX JCHCTBUH (CaMOCTOSTENTFHO WIIN C TIOMOIIBIO
HAaCTaBHHKA);

- Y0 02.01 onpenensith 3aqauu Ui HOUCKa HHPOPMALIUH;

- Y0 02.02 onpenensiTb HEOOXOJUMBIE HCTOYHUKN HH(POPMALINH;

- Yo 02.03 nuraHupoBaTh MpoIecc MOUCKa; CTPYKTYPUPOBATh MOIy9aeMyr0 HH()OPMAITHIO;

- ¥0 02.05 OIICHUBATH MPAKTUYECCKYIO 3HAUYMMOCTD PE3YJIBTATOB MTOUCKA;

- Y0 05.01 rpaMOTHO M3NaraTh CBOM MBICIH U 0QOPMIISTH IOKYMEHTHI 10 IPoecCHoHaNbHON TeMaTHKe Ha
roCyJapCTBEHHOM SI3BIKE;

- Y0 05.03 MIPUMEHATh TEXHUKU U TIPUEeMbI 3PPEKTUBHOTO OOIICHUS B TPOPECCHOHATBHOM
JeSITeITbHOCTH;

MarepuaiabHoe obecnedyenne:
HHCTPYKIUU JJI BBITIOJIHCHUA 3a1aHUA

3aganue:
N3yuuTh npoliecc aBTOMATH3aLMN TEXHOJIOTMUECKOTO PEXKUMa HAarpeBaTelIbHbIX MeUei
MPOXOJHOI'0 TUIIA, 3aIIMCAaTh OCHOBHBIE KOHTPOIUPYEMBIE U PETYIUPYEMBIE ITApaMETPHI IIE€YU

Xon pa6orsI:
1. U3yuuts npouecc aBTOMaTU3aIMKi TEXHOJIOTHUYECKOTO PEKMMa HarpeBaTelIbHbIX Meden
IIPOXOJHOTO TUIIA
2. 3anmcaTh OCHOBHBIC KOHTPOJIHPYEMBIC U PETYIUPYEMbIE ITapaMeTpPhI TIeYH, UCTIOTb3Ys
(GYHKIIMOHAJIBHYIO CXEMY
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Kparkue Teopernueckue cBeJIeHUs:

Ileun mpOXOAHOTO THIIA UMEIOT PA3HYI0 KOHCTPYKIIHIO:

1. Tleun OameHHOrOo THUMA [JIsi HArpeBa TOHKHUX IOJIOC XOJOJHOKATOHHOTO MeTajlia Mepen
MTOKPBITUEM MTOBEPXHOCTH.

2. Meroanueckue nevu, npeJHa3HaueHHbIE AJI1 HarpeBa TOJCThIX 3arOTOBOK.

B TenmnorexHUKE NMOHATHE TEPMUYECKHM TOHKMX M TEPMHUYECKH TOJICTBIX TE€J HE COBHAAAIOT C
T€OMETPUYECKUMH pazMepaMH. TepMUYECKH TOHKUM TEJIOM Ha3bIBAETCA TaKOE€ TEJIO, TEMIIEpATYypa IO
CEYEHHUIO KOTOPOr0 H3MEHSIETCA OJHOBPEMEHHO IO BCEM TOJUIMHE HarpeBaeMoro tena. [loaromy
MPU HarpeBe€ TOHKOW 3arOTOBKM TMPOrPEB MO TOJIIMHE MPAKTUYECKH OCYIIECTBIAETCS  MpPH
JIBYXCTOPOHHEM HarpeBe OJHOBPEMEHHO IO BCEMY CEUYEHHIO, a MPU HArpe€BE€ MACCHUBHBIX TOJICTBIX
3aroTOBOK BCErjia CYIIECTBYET Mepenaj TEMIEPATyp MEXAY MOBEPXHOCTHIO M IIEHTPOM 3aroTOBKH.
Ho npu oxnaxnaeHun maccuBHOM 3aroToBkW Hibke Temmeparypbl 300 €C Ha Bo3myxe Temieparypa
€€ MOCTOSIHHAa 10 BCEMY CEYEHHIO, TO €CTh C TEINIOTEXHWYECKOW TOYKH 3pPEHUs JTaHHas 3aroTOBKa
tonuuHor 300 MM IpeACTaBIAETCS TOHKUM TEJIOM, MOTOMY YTO OTBOJ TEIJIa C MOBEPXHOCTH MEHEE
MHTEHCUBEH, YEM MPOLIECC TEIUIONEPEIAUH.

Meronudyeckue TMeyd KIaCCUPHUIMPYIOTCS 1O YHCTy OTarmiMBaeMbiX 30H. OpHa 30Ha He
OTalyiMBaeMass — MeTOAMYECKas. B Hel yTUIM3UpyeTcs TEIUIO OTXOMAIIMX MPOAYKTOB TOPEHUS.
[Tocnennsist 30Ha mepen BbAaueld MeTaula Ha3bIBA€TCS 30HOW BBIACPKKH (TOMUIIbHAS 30HA).

YnpasieHue TEIUIOBBIM PEKMMOM B OTAIUIMBAEMBIX 30HAX, Kak IMPABHIIO, OCYIIECTBISETCA
nyTeM M3MEHEHHUs pacxoja rasa, nmojaBaemMoro B 30HY. Kak mnpaBuiio, meyu OTaIIMBAIOTCS
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XOJIOZHBIM Ta30M, a BO3yX MOJOTPEBACTCS B KEPAMHUECKUX WM METAUIMUECKUX PEKyIepaTopax.
[Teun oTamnmMBarOTCs TPUPOIHBIM Ta30M W SIBISIIOTCA TIE€YaMH TOJKATEIBHOTO THUIIA C BEPXHUM

U HWDKHUM TOJOTPEBOM. BepXHsisi 30Ha OTAIUIMBACTCs 4Yepe3 TOPIEBBIE TOPEIKHU, HIKHAS — Yepe3

OOKOBBIC TOpeNKH. B Takux medax HarpeBarOTCs 3aroTOBKH JI0 5 M JUIMHOW M TOJIIMHON 250 MM.

dopma npeacTaBIeHus pe3ybTara:
Ot4er o mpojeTaHHo# paboTe.
Kpurepuu onenku:

—«Omauunoy - meopemuyeckoe cooepiicanue Kypcd OC80€HO NOJHOCMbIo, Oe3 npobenos,
YMeHUsL CQhOpMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOlU  YueOHble 3a0aHus GblNOJHEHb,
KAuecmeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuyeckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKOmopuvle YMeHUsl COPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHbIE NPOCPAMMOU YueOHble
3a0aHUs BLINOTHENbI, HEKOMOpble 8UObL 3A0AHUL 8bINOJIHEHBL C OULUOKAMU.

—«Yoosenemeopumenvro» - meopemuueckoe cooepixcanHue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0CHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHbL, OOTLUUHCINEO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOJHEHHBIX 3A0AHULL COOepIcam OuuOKU.

—«Heyooenemsopumenvrno» - meopemuueckoe co0epiucanue Kypca He 0C80eHO, HeoOXooumble
VMeHUsl He ChopMUPOBAHDL, 8bINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Ne26
VYnpasnenue nporuBon3ruoom crana 2000

Heab: U3y4nuTh MpoILIecc yIpaBieHus npotuBousrudoom crana 2000

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHUE MIPOEKTHI U APYTYI0 TEXHUUECKYIO JOKYMEHTALMIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, JIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTh 3a1aqy u/mim npodiaemMy B IpodecCHOHATFHOM W/WJIH COIMATIbHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 ouienuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX JACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruraHupoBaTh MPOLIECC MOUCKA; CTPYKTYPHPOBATh MOJIy4aeMyt0 HH(OPMAITUIO;

- ¥002.05 OLICHUBATh MPAKTUUYECKYIO 3HAUYMMOCTD PE3YJIbTATOB MTOUCKA;

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSITh TEXHUKH U IPHEMbI 3QEKTHBHOTO OOIIEHHS B TIPOodecCHOHATEHON
JesITEeIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3aganue:
N3yuuts miporiecc ympasiaeHus nmpotuBon3ruoom ctana 2000 1 OTBETUTH Ha BOIIPOCHI

Xon pa6orsI:

1. Usyuuts npouecc ynpasieHus NpoTUBou3ruoom crana 2000

2. OTBETUTH Ha BOIPOCHI:
1) [ns dero mpeHa3Ha4YeHa CHCTEMa POTUBOU3rHOa?
2) W3 4ero coCcTOMT cUcTeMa MPOTUBOU3rHOa?
3) Kak omepaTop MOXET yIpaBJisiTh CHCTEMOH MPOTHBOM3THOa?
4) Kaxkue mapameTpsl Ipoliecca yrpasieHus IPOTHBOU3THOOM HE0OX0IUMO

KOHTPOJIMPOBATH?

5) Yo Takoe OOPTOBBIC MPETOXPAHUTENHN H JJIS YETO OHU HY)KHBI?

KpaTkue TeopeTnyeckue cBeieHUs:

Cucrema npoTtuBoM3ruba mnpeaHa3HAueHa I 3aJaHusl JaBJeHHs (yCWJIUsl) MPOTHBOU3TMOa
ABTOHOMHO IO Ka)/0M U3 TPEX YUCTOBBIX KieTei (¢ 11-oi mo 13-10). cucrema MoxeT paboTarh B TPEX
pexuMax cieAsmeM (CepBo), MPONOPLUOHATBHOM U OT Hacoca. COOTBETCTBEHHO, B KaXKIOM CIlydau
OCHOBHBIM DETYJSITOPOM SIBJISIIOTCS CTPYHHBIE DJEKTPO- THAPABIMYECKHE YCHWJIMTEIN MOIIHOCTU
(cepBoKIIanaH), MPoNOPLUHUOHAIBHBIN PEAYKIIMOHHBIN KiIanaH (OAWH U3 JABYX) U Hacoca, PeryaupyeMblii
1o nasneHuto .HacTpoiika 3a1aHHOrO AaBJIEHUS TPOU3BOAUTCS WM AUCTAHIIMOHHO C IIyJbTa OIeparopa
WIM B pY4YHYIO pEXKUME MacionoisBaia. [IMCTaHIIMOHHOE YIpaBJIEHHWE II03BOJSET YCTaHOBUTH
pa3IuyYHbIE YPOBHU JABJICHUN B KaXKIOW KJIETH HE 3aBUCUMO OJJHOBPEMEHHO CO CTOPOH INEPEBAIKU U
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nepeBosioB. Kpome 3T0r0, BO BpeMs epeBalkH C MMyJIbTa OIepaTropa JaBlIeHHe cOpackIBaeTCs 10 HYJIS.

Cucrema peryIMpoBaHMs MJaBJICHUS  NPOTHBOM3THOA COCTOMT M3 TpPEX  THAPABIMYCCKUX
HOJICUCTEM PETyIUpPOBaHUS, IEKTPOHHOTO Oy0ka BYII anexkTpoHHOW cHCTEMBI yrpaBieHuUs, OJIOKOB
yIpaBieHusl (peNeHHON CHUCTEMBI IMEPEKIIOYCHHUS), PACIOIOKEHHBIX B MAIIMHHOM 3aje, W IyJbTa
yIpaBJIeHUs] B ONEpaTOpPCKOW. [mapaBinyeckoe NUTAaHHE CHUCTEMBI OCYIIECTBIISIETCS OT HACOCHOM
CTaHLIUU MPOTUBOM3TUOA.

B cocraB runpaBIMuecKoil moACUCTeMbl YIPABICHUS BXOISAT LEHTPAIBHBIA U JBa OOPTOBBIX (CO
CTOPOHBI IPUBO/IA U oriepaTopa) O10Ka.

Bxon  menTtpampHOro Ojo0ka CBsizaH TpPyOONpPOBOAaMH C BXOJAaMH OOPTOBBIX OJIOKOB.
I'uapopacnpenenuTens MOKET COSAMHATH BXOJ EHTPAIBHOTO OJ0Ka C €ro BBIXOAOM JIMOO0 HAIPSIMYIO,
1160 Yepes 000 MPONOPHUOHAIBHBIHN KIIallaH 1o BEIOOpY.

[Ipu paboTe B MpONOPIMOHATIBHOM PEKUME LEHTPAIBHBIN PACIpEaeInTeNlb 3aHUMAeT OJHY U3
KpallHUX TO3UIMK O BBIOOpPY omeparopa. B 3ToM ciydae >KMAKOCTH OT HACOCOB IOCTYIAET Ha BXOJ
OJHOTO WX JBYX TPONOPIHMOHANBHBIX KJAallaHOB. BBIXOAHAs JIMHUA — HPOMOPIMOHATIBHOTO
PEOYKIMOHHOTO KJIallaHa CBs3aHA 4Yepe3 4YeThIpe OOPTOBBIX PACHPEACNUTENSI HETOCPEICTBEHHO C
HOPIIHEBBIMU TTOJIOCTSIMH BCEX IIECTHAIIATH THAPOIMIHHIPOB.

Onextponnblii 610k BYII npeanasnaden mias GOpMHUPOBAHMS YHPABISIOMIETO SJIEKTPUIECKOTO
CUTHAJIa Ha DJIEKTPOMArHUT MPOMOPIMOHAIBHOTO KJIallaHa U coCcTOUT u3 4 133 (6110k0B) BY 1100 HIIC
(3 paboume u 1 pe3epBHasi) U UICTOYHUKA TUTAHUS.

Ha nynpre ympaBneHus omepatopa pa3MeNICHBI TpPHU YHPABISIOMINX MOTEHIIMOMETpAa U TPHU
nepexirouarens [IK. TloreHnmmomerpsl npenHazHaueHsl Ui (POPMHUPOBAHUS 3aIAIOUIETO HANPSHKEHUS,
MPOMOPIMOHAILHOTO TPeOyeMOMY JIaBIICHUIO IPOTUBOM3THOA HA KaXIyr0 KieTh. [lepexmouarenu [TK
BBIOMpAeTCs /1Sl pabOThI OJIUH UX JBYX IPOMOPIMOHANBHBIX KJIAaHOB HA KIIETH.

[Ipn paboTe OT HACOCHOHM CTAaHIMU IEHTPAIBHBIH ¥ OOPTOBBIE PACIPEICTUTENH 3aHUMAIOT
HO3UIMH, IIPU KOTOPBIX HAIlOpHAs MarucTpajib HACOCHOW CTAaHLUH HANPSAMYIO CBS3aHA C IOPIIHEBBIMH
HOJIOCTSIMH TUJPOLMIMHIPOB, MHUHYS MpPONOPIMOHAIBHBIE W CEpBOKJIANaHbl. JlaBieHue B MOJCTIX
IIMHApa OyAeT paBHO JIaBICHUIO HACOCHOM CTaHuuu. M3MeHATh 3TO JAaBlIeHME MOXHO B
MacJIo1o/1Bajie MpH MOMOIIHU PEryIsaTopa Hacoca.

boproBble  mpemoxpaHWUTENM - pa3rpy30YHbIC KJIAMAHbl MPEIHA3HAYEHBI MJI1 OTPaAaHUYCHHS
MaKCHUMAaJIbHOTO JIaBJICHUSI B TIOJIOCTSIX TUAPOLMIUHIPOB U MOCTpoeHbl Ha 23 MIla.

Bo Bpewms nepeBasiku pu NepeKIIOYeHUH TyMOIepa «padoTa-TiepeBajika» Ha MyJIbTe oreparopa B
TIOJIOKEHUN «TIePEBANIKa» OOPTOBBIC pACTPEACTUTENN 3aHUMAIOT HEHTPATBbHYIO TO3HMIUIO, COCTUHSI
MOPIITHEBBIE MOJOCTU TUAPOLUMIMHIPOB CO CIUBOM. JlaBiieHne mpoTuBOM3TrHOa najgaet a0 HyasiBeioop
pexuma paboThl CHUCTEMBbl Ul KaXJOH KIETH OCYIIECTBISETCS ONEepaTopoM NpHU MOMOIIU
Tpexno3uimonHoro kimoda «CepBo IIK - Hacocy. KaxaoMy pexxuMy COOTBETCTBYET ONpEAEICHHOE
BKJIIOYEHHUE 3JIEKTPOMArHUTOB, KOTOPOE OCYLIECTBISETCS PEIeHHO-KOHTAKTHON CUCTEMOMN yIPaBICHUS

®opma npeacTaBiaeHus pe3ybTaTa:

Otuer o npojenaHHoii padore.

Kpurepun ouenkn:

—«Omauunoy - meopemuyeckoe cooepicanue Kypcd OC80€HO NOIHOCMbIo, Oe3 npobenos,
YMeHUsL ChOPMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOU  YueOHble 3a0anus GblNOJHEHb,
Kauecmeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuyeckoe CoOepHcaHue Kypca OC80EHO NOIHOCMbIO, 0e3 npobenos,
HeKomopvle YMeHUsi ChOpMUPOBAHbL HEOOCMAMOYHO, 8Ce NPEOyCMOMPEHHble NPOSPAMMOU YueOHble
3a0aHUs GbINOJIHEHbI, HEKOMOPble 8UObI 3A0AHULL BLINOJIHEHbL C OUUOKAMU.

—«Y0oeremeopumenvHoy - meopemuueckoe COOepI*HCAHUE KYpCd OCB0EHO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBeHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaniom 8 OCHOBHOM CHOpMUPOBAHbL, OOTLUUHCIBO NPEOYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOJIHEHHBIX 3A0AHULL COOEPAHCAm OUUOKU.

—«Heyooeremeopumenvhoy - meopemuyeckoe coO0epicanue Kypca He 0C80EHO, HeobXooumbie

74



YMeHUsL He COPMUPOBAHDL, BbINOIHEHHbIE YUeOHble 3a0anUs cooepicam cpydvle OuUOKuU.
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IIpakTuyeckoe 3ansaTue Ne27
W3yyeHnue KOHCTPYKIUU IIe4e KaMEepHOro TUIla

IeJsb: U3y4UTh KOHCTPYKLHMIO NIEYEH KAMEPHOTO THUIIA

Boinosinus padory, Bel Oynere:

yMeThb:

-V 1.1.01 aHanu3upoBaTh TEXHUYECKHUE MIPOCKTHI U JPYTYI0 TEXHUUECKYIO JOKYMEHTALUIO sl BEIOOpa
IPOTrPaMMHOr0 oOecrieueHHs AJIsl CO3AaHUs MOJIEIH BJIEMEHTOB CHCTEM aBTOMAaTH3aLlUH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCJIOBHAMH TEXHUYECKOTO 3aJaHUs

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIEIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C UCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO TOATBEPXKICHUS MX paO0TOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Yo 01.01 pacrio3naBaTh 3aaqy u/mim npobdiaemMy B IpodecCHOHAIEHOM W/WJIH COMaIhHOM KOHTEKCTE;

- Yo 01.04 BIABISATH M 3G PEKTUBHO UCKATh HHPOPMALIUIO, HEOOXOIUMYIO JUIsl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU pa0OTHI B PO ECCHOHAIBHON U CMEKHBIX cepax;

- Y0 01.09 onlenuBaTh pe3yiabTaT U MOCIECACTBHS CBOUX JACUCTBHM (CAMOCTOSITEIFHO WU C TIOMOIIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- Y0 02.05 OIIEHWBATh MPAKTUIECKYIO0 3HAYNMOCTh PE3YIIbTATOB MOVCKA,

- Y0 05.01 rpamMoTHO M3NaraTh CBOM MBICIH U OPOPMIISTEH TOKYMEHTHI TT0 MPO(EeCCHOHANBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IEeHHS B TIpodeccHoHaT HON
JesITEIbHOCTH;

MarepuaiabHoe obecnedyenne:
WHCTPYKIIMH JUTS BBIIOJTHEHHS 33/1aHHS

3amanue:
N3yunTh KOHCTPYKIMIO I€Yel KAMEPHOI'O THIIA, OITUCATh YCTPOMCTBO M€Y KaMEPHOIO THIIA.

Xoa paéoThi:
1. U3yuuTb KOHCTPYKIMIO ME€Yei KaMEPHOT0 THIa
2. Omnwucark yCTpOMCTBO KOJIMAKOBOM MeYn KaMEpHOTO TUIIA

Kparkue TeopeTrnyeckue cBeleHUs:

KonmakoBple Teun TpeaHA3HAYEHBI JUISI TEPMUYECKOM OO0pabOTKM MeTaiga B Iexax
XOJIOAHOW TIPOKATKH ISl CHSITHS HANPsHKEHUH, BO3HUKAIOIINX B X0/1€ 1e(hopMUpoBaHUsI.

B mnactosimee BpeMsi MCIONB3YIOTCA KOJIMAKOBBIE TMEYM KAMEPHOTO THITA: METAUT B PYJIOHAX,
coOpaHHBIX B CTOIKY, HarpeBaeTCsl B 3alUTHOW artMocdepe JUisl TPEeIOTBPAIICHHUS OKHCICHHS.
DTOT TpOIECC HA3BIBACTCS CBETJIBIM OTXKUTOM. Ha OONBIIMHCTBE Medel B KauyecTBE 3aIIUTHOU
aTMoc(depsl HCITOIB3yeTCs CMeCh a30Ta U BojiopoJia. Touka pockl Takoi atMoceps! HaxoauTes B 50-70
°C (To4Ka poChl XapaKTepU3yeT COEepKaHUE BIIArH).

[Io KOHCTpYKLMM KOJMAKOBBIE IME€YM MO THUNY HCIOJb3YEMOM SHEPTUHU MOAPA3IACISIOTC Ha
ra3oBble W 3JekTpudeckue. [leum snexTpoHarpeBaTelbHbIE HMCHOJB3YIOTCA JJIsi CBETJIOIO OTXKHIa
3JIEKTPOTEXHUUYECKHUX CTalei.

B konmakoBpIX medax HArpeB OCYILIECTBISETCA MPH JABYXCTYIEHYATOM pEXHUME. 3alllUTHBIN
HArpeBaeMblii MaTepual HAXOAUTCS TOJ My(QelieM, BBIMIOTHCHHBIM W3 >KapONpOYHOW CTalu.

Cronka pyjnoHOB ykiangeiBaeTcs Ha creHA. OOBIYHO B CTOINE HArpeBaeTCs TPH PYJIOHA.
Mexnay  pyloHamMu  IPOKJIAABIBAIOTCS KOHBEPTEPHBIE KOJIBLIA JUISI IPOXOXKICHHUS  3aLIUTHOU
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atMoctheprl. B LeHTpanpHOM  YacTW  yCTaHABIMBAeTCs  KpbUIbYAaTKa  BEHTWISATOpA, KOTOpas
ofOecrieunBaeT IUPKYIAIUIO 3amUTHOM armocdepsl. Ha mydens HageBaeTcsi HarpeBarolluil KOJIMak,
CHAOXXEHHBINM ropenkaMm, KOTOPBbIA MOAKIIOYAETCS K Ta30BbIM U BO3AYIIHBIM MarucTpajisiM H
IBIMOOTBOJSIIIEMY KaHaiy. OIMH KOJIaK MOXET HCIOJIb30BAaThCA Ha Pa3HbIX CTEHAX.

dopma npeacTaBIeHus pe3ybTara:
Ot4er o mpojeTaHHo# paboTe.
Kpurepuu onenku:

—«Omauunoy - meopemuyeckoe cooepiicanue Kypcd OC80€HO NOJHOCMbIo, Oe3 npobenos,
YMeHUsL CQhOpMUPOBAHDL, 6Ce NPEOYCMOMPEHHbIE NPOSPAMMOlU  YueOHble 3a0aHus GblNOJHEHb,
KAuecmeo ux 6biNoJHeHUs OYeHEeHO 8blCOKO.

—«Xopowio» - meopemuyeckoe coOepicaHue Kypca OC80€HO NOJIHOCMbIO, 0e3 npobenos,
HeKOmopuvle YMeHUsl COPMUPOBAHbL HEOOCMAMOUHO, 8Ce NPEOYCMOMPEHHbIE NPOCPAMMOU YueOHble
3a0aHUs BLINOTHENbI, HEKOMOpble 8UObL 3A0AHUL 8bINOJIHEHBL C OULUOKAMU.

—«Yoosenemeopumenvro» - meopemuueckoe cooepixcanHue Kypca OCB0€HO YACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0CHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHbL, OOTLUUHCINEO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUeOHbIX 3A0aHULL BLINOJIHEHO, HEKOMOPbLE U3 BbINOJHEHHBIX 3A0AHULL COOepIcam OuuOKU.

—«Heyooenemsopumenvroy - meopemuueckoe cooepicanue Kypca He 0C80eHO, HeobXxooumvle
VMeHUsl He ChopMUPOBAHDL, 8bINOJHEHHbIE YueOHble 3a0anus cooepaicam 2pyovie OuUOKU.
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IIpakTuyeckoe 3ansaTue Ne28
praBHeHHe HarpC€BOM 3aroTOBOK B HAarp€BAaTCJIbHBIX IMI€YaX KaMCPHOI'O TUIIA

I_Ie.]'l]:: HU3YUUTHh NIPOUCCC aBTOMATU3alluU TCXHOJIOTMYCCKOI'0 PCIKMMaA HAIrp€BaTCIbHBIX neyen
KaMCPHOI'O THUIIa

Boinosinus padory, Bol Oynere:

yMeThb:

- ¥ 1.1.01 aHanu3upoBaTh TEXHUYECKHUE MPOCKTHI U IPYTyI0 TEXHUUECKYIO0 JOKYMEHTALIUIO AJ1sl BEIOOpa
IPOrpaMMHOr0 oOecrieueHus Al CO3AaHUs MOJIEIH 3JIEMEHTOB CHCTEM aBTOMAaTH3aLlNH.

- Y 2.1.03 monbupaTs 000pyAOBaHKE, SJIEMEHTHYIO 0a3y U CPE/ICTBA M3MEPEHUS CHCTEM aBTOMATH3AINH B
COOTBETCTBHH C YCIOBHUSAMH TEXHUYECKOTO 3aaHUS

-V 2.3.02 npoBOAMTH MCIIBITAHUS MOJIENIEH SIIEMEHTOB CUCTEM aBTOMATU3AIMH C HCIIOIb30BaHHEM
KOHTPOJIbHO-AMAarHOCTUIECKUX PUOOPOB, € LETIbIO MOATBEPXKICHUS NX paOOTOCIIOCOOHOCTHU U aI€KBaTHOCTH

- Y0 01.01 pacrio3HaBaTh 3a1aqy u/mim npodiaemMy B IpodecCHOHATEHOM W/WJIH COIMATbHOM KOHTEKCTE;

- Yo 01.04 BBIABISATH ¥ 3G PEKTUBHO UCKATh HHPOPMAIUIO, HEOOXOIUMYIO JUISl PELICHUS 3a1a41 1/ HITH
npoOJIeMBI;

- Y0 01.07 B1ameTh akTyaIbHBIME METOJIaMHU paOOTHI B PO ECCHOHAIBHOM U CMEKHBIX cepax;

- Y0 01.09 oulenuBaTh pe3yiabTaT U MOCIEICTBUS CBOUX ACUCTBHM (CAMOCTOSITEILHO WU C TIOMOIIBIO
HACTaBHHKA);

- Y0 02.01 ompenensaTs 3amaun 11 TOUCKA WH(GOPMAIHIT;

- Y0 02.02 ompenensiTh HEOOXOAMMBIE HCTOYHUKHA WH(POPMAIIHH;

- Y0 02.03 ruiaHupoBaTh MPOIECC MOUCKA; CTPYKTYPUPOBATh MOJIy4aeMyr0 HH()OPMAIIUIO;

- ¥002.05 OLICHUBATh MPAKTUYECKYIO 3HAUMMOCTD PE3yJIbTaTOB IMOUCKA;

- Y0 05.01 rpamoTHO M3NaraTh CBOM MBICITH U OPOPMIISTEH TOKYMEHTHI IO MPO(EeCCHOHATBHON TeMaTHKE Ha
rOCYJapCTBCHHOM SI3bIKE;

- Y0 05.03 MPUMEHSTh TEXHUKH U IPHEMbI 3 QEKTHBHOTO 00IIeHHS B TIpodeccHoHaT HON
JesITeIbHOCTH;

MaTeplflaJ'll)HOC o0ecneyenue:
HWHCTPYKIUHA JJI1 BBINIOJIHCHUSA 3alaHUA

3amanmue:
HSy‘lI/ITI) npouecc aBTOMAaTHU3alu TEXHOJIOTHUYCCKOT'O pe)KI/IMa HarpeBaTeHBHBIX He‘leﬁ KaMepHOFO
TUTIA, 3aIIUCaTh OCHOBHBIE KOHTPOJIUPYEMBIE U PETyIUpyeMble TapaMeTphl eUH

Xoa padoThi:
1. W3yuuth npoiiecc aBTOMATU3AIMH TEXHOJIOTHYECKOTO PEKMMa HarpeBaTelbHbIX Neden
KaMEepHOI'o TUIA
2. 3amucaTh OCHOBHBIE KOHTPOIMPYEMBIEC U PETYIUPYEMBbIE TapaMeTPhI MEYH, UCIIOIb3Ys
(GYHKIIMOHATIBHYIO CXEMY
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Kparkue Teopernyeckue cBeJeHUs:

B konmakoBbIX INeyax HarpeB OCYILIECTBIISIETCS IPH JBYXCTYIIEHYATOM pEeXUME. 3allluTHBIN
HarpeBaeMblii MaTepuai HaXOAUTCs 1MOJA MyderneM, BBIIOTHEHHBIM H3 JKapomnpoyHoi cramu. CTomka
PYJIOHOB yKJajabiBaeTcs Ha cTeHi]. OOBIYHO B CTOIE HArpeBaercsi TpU pyJoHA. Mexay pyJloHaMH
IPOKJIaIbIBAIOTCS KOHBEPTEPHBIE KOJIbIIA ISl IPOXOKACHUS 3alMTHON atMocdepbl. B nentpanbHoi
YacTU YCTAHABJIMBAETCS KPbUIbYAaTKa BEHTUIIATOpA, KOTOpass oOecreyrBaeT LUPKYJSALUI0 3allUTHON
atMocdepsl. Ha mydens HaneBaeTcss HarpeBaromMi KOJMaK, CHA0)KEHHBIN ropesikaM, KOTOPbIi
MOJKJIIOYAETCSl K Ta30BbIM M BO3AYIIHBIM MarucTpaisiM U ABIMOOTBOASIIEMY KaHaimy. OnuH
KOJIIIAaK MOXKET HCIIOJIb30BaThCs HA Pa3HbBIX CTCHIAX.

Jlns moBBIIEHUS] WHTEHCUBHOCTHM HAarpeBa BHM3Y CTEHJIA, 3aKPHITOro My(enaem, CTOUT
BEHTUWJISITOP, KOTOPBIA 0OEeCHeurBaeT HUPKYISIUIO 3alIUTHON aTMOc(ephl BHYTPU CTEH 1A IO
Mydenem.

Jnsa peanuzanmy CBETJIOTO OTXKWTa MPOLECC HArpeBa MeETaula MIET 4epe3 3alUTHBIM,
BBITNIOJTHEHHBIN U3 )KapOYNOPHOM HeprkaBeroIlel cTaiu, Mydeb.

VYnpasieHnue BeAeTcs MyTeM U3MEHEHUsI pacxoa ra3a, KoTopbli mojgaeTcst B pabouee
IPOCTPaHCTBO, 00Pa30BaHHOE BBIMOJHEHHBIM U3 METaJlIa KOJIMAKoM, (yTepOBaHHBIM OIHEYTIOPHBIM
MaTepHUalaMH.

TexHOJIOrMYeCKUl MPOLECC TEPMUUYECKOIO0 OTKUIA B 3aBUCUMOCTH OT MapKU CTald U OT
BUJAa TEPMOOOPaOOTKH ATUTCI3HAYUTEIHHOE BpEeMs U MOKET JOCTUTaTh COTEH 4acoB. Tak Kak B
KOJIIIAKOBBIX II€4aX OTXKUIAETCs CTallb, CMOTAHHAS B PYJIOHBI, TO JUIS IIPOIPEBA UX 10 CEUECHUIO
HE00XO0/IMMO OTIPEIETIEHHOE BPEMSI.

dopma npeacTaBieHus pe3yabTarTa:
OtuyeT o mpojenanHoi padoTe.
Kpurepun onenku:

—«Omauunoy - meopemuyeckoe co0epiHcanue Kypcd OC80€HO NOIAHOCMblO, Oe3 npobenos,
yMeHus chopmuposamnsvl, 6ce NpedyCMOMPEHHble NPOSPAMMOU YyuyeOHble 3a0anus 6bINOJIHEHb,
Ka4yecmeo Ux 8blNOJIHEeHUs OYEHEHO BbICOKO.

—«Xopowio» - meopemuyeckoe colepicanue Kypca O0C80€HO NOIHOCMbIO, 0e3 npobhenos,
HeKomopvle YMeHUs cQOpMUpO8aHbl HEOOCMAMOUHO, 8Ce NPEOyCMOMPEHHbIE NPOSPAMMOU yueOHble
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3a0aHUs BLINOJIHEHbL, HEKOMOPbLE 8UObL 3A0AHULL BLINOIHEHbL C OUWUOKAMUL.

—«Y0oenemeopumenvnoy - meopemuueckoe CcOOepiHCAHUE KYPCA OCB0EHO HYACMUYHO, HO
npobenvl He HOCAM CYWEeCMBEHHO20 Xapakmepd, HeoOXooumvle YMeHUsi pabomvl ¢ OCB0EHHbIM
Mamepuaiom 8 OCHOBHOM CHOPMUPOBAHDbL, OOTLUUHCINBO NPEdYCMOMPEHHBIX NPOSPAMMOU 0OVUeHUs
VUEOHBIX 3A0aHUL 8bINOJIHEHO, HEKOMOopble U3 8bINOJHEHHbIX 3A0AHULL CO0epIHcam OUUOKU.

—«Heyoosremeopumenvhoy - meopemuyeckoe co0epicanue Kypca He 0C80EHO, HeobXooumble
YMeEHUsL He COPMUPOBAHDL, 8bINOIHEHHbLE YieOHble 3a0anUsl cooepicam pydvle OuUOKuU.
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