MuHuCcTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKACHUE
BbIciIero oopazoBanus «HOxHO-Y panbckuil rocyaapCTBEHHBI YHUBEPCUTET

(HAIIMOHAJIBHBINH UCCIICIOBATEIILCKUI YHUBEPCUTET)

YT1Bepx a0

IlepBbIii MPOPEKTOP — MPOPEKTOP 1O
Hay4HOHU padoTe

Kopxos A.B.
« » 2022 1.

HNPOI'PAMMA

KaHJIUJIATCKOTO SK3aMEHa IO CHeIHUaIbHON JUCITUTIINHE
2.6.4 «O0OpaboTKa METAILTOB JaBICHUEM

(TEXHHUYECKHUE HAYKH)

JTOKTOp TEXHUYECKHUX HayK, npodeccop kadeapsl [Ipoueccsl n Mammubl 00padboT-

KM MeTaJUIOB JaaBiicHueM Yarmielrud b.A.

Yeasounack 2022 .



2

Beenenue

1. TIporpamMma KaHAUAATCKOTO K3aMeHa MO CIeHAIbHON JUCIUIUIHHE (J1ajee
«CTIeTIMaIbHAS TUCIIUTIIINHAY ) TI0 HAYYHOU crenuaibHocTH 2.6.4 O0paboT-
Ka METAJJIOB JaBjeHHeM pa3paboTaHa B cooTBeTcTBUU ¢: DenepanbHbIM 3a-
KOHOM OT 29.12.2012 1. Ne 273-®3 «O6 o6pazoBannu B Poccuiickoit dene-
pauumn»; IlocranoBnenuem IlpaBurensctBa P® ot 24.09.2013 Ne 842 «O
NOpAJIKE IPUCYXKIEHUST YUSHBIX cTerneHei»; [Ipukazom Munobpuayku Poc-
cum oT 28.03.2014 Ne 247 «O06 ytBepxaenuu llopsaaka mpuKkpenieHus Juiy
JUISL CIaYM KaHIUIATCKUX PK3aMEHOB, CIa4M KaHJIUJIaTCKUX IK3aMEHOB M UX
nepeuns»; [Ipukazom Muno6puayku Poccun ot 05.08.2021 Ne 712 «O
BHECEHUU M3MEHEHUIN B HEKOTOpbIC MpUKa3bl MuHUCTEpCTBA 00pa30BaHUS
u Hayku Poccuiickoii @enepanyu 1 MUHHCTEpCTBA HAYKH M BBICIIIETO 00-
pazoBanusa Poccuiickoit ®enepanuu B cdepe BBICHIETO 00pa3oBaHUS H
HayKd U MPU3HAHUM YTPATUBIIUMU CUIIy MPUKa30B MuHUCTEpPCTBAa 00pa3o-
BaHus U Hayku Poccuiickoit @eneparuu ot 22 anpens 2013 r. N 296 u ot
22 urons 2015 r. N 607»; [Ipukazom MuHuCTEpCTBAa HAYKU U BBICIIETO 00-
pazoBanusi Poccuiickoit deneparuu ot 24 deppans 2021 r. Ne 118 «O6
YTBEPAKICHUA HOMEHKJIATypbl HAy4YHBIX CHEUUATBHOCTEH, MO KOTOPBIM
MPUCYKAAIOTCS] YUCHbIC CTETIEHU, U BHECEHUU U3MeHeHus B lloyioxkeHue o
COBETE MO 3allUTE JUCCEePTALUi Ha COMCKAHUE YYEHOM CTENIEHU KaHJU1aTa
HayK, Ha COMCKaHUE YYEHOU CTENEeHM JOKTOpa HayK, YTBEPKIACHHOE MpUKa-
30M MunucTepcTBa oOpa3zoBanust U Hayku Poccuiickoit @enepauuu ot 10
HOs10pst 2017 1. Ne 1093»; [laciopToM HayuHoU crieninanbHOCTH 2.6.4 O0-

paboTKa METAJJIOB JJaBJICHUEM.

2. TlporpamMma KaHIUIATCKOTO K3aMEHA PETIaMEHTHPYET 1eJb, 3a/a4u, CO-
nepKaHue, OpraHu3allhi0 KAaHAWJATCKOTO SK3aMEHa, MOPSIIOK OLCHKH
YpOBHSI 3HAHMM COMCKATENsl YYEHOW CTENEeHH KaHIWJATa TEXHUYECKUX

HayK, 1 BKIIXOYACT IMEPCUYCHb BOIIPOCOB, BLIHOCMMbLIX Ha KaHI[I/II[aTCKI/Iﬁ JK-
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3aME€H, B TOM YHCJe, MepedeHb JUTEPATypbl U pPecypcoB MHPOPMAIIMOHHO
TEJIEKOMMYHUKAILIMOHHON ceTu «HTepHeT», HEOOXOIUMBIX JJIs1 TOJATOTOB-

KN K KaHINAATCKOMY 3K3aMCHY.

3. Kanaunarckuii 3K3aMeH MPEACTaBISIOT coO0oW (OopMy OIEHKH CTENEeHU
HOJTOTOBJIEHHOCTH COMUCKATENsl YUEHON CTENEHU KaHAMJaTa TEXHUUYECKUX
HayK (acnMpaHTa/IPUKPEIIEHHOTO JIMIa) K MPOBEICHUI0 HAyYHBIX HUCCIe-
JNOBAaHUW MO KOHKPETHOW HAYYHOMW CIIELIMAIBHOCTH M OTPACIM HAyKH, II0

KOTOpOI?I MMOATrOoTaBJIMBACTCS UIIN IMOATIOTOBJICHA JUCCEPTAIUA.

4. Ilenpto TIPOBENCHUS KAHIHMIATCKOTO AK3aMEHa IO CICIHAIBHON THCITH-
IJTMHE SBJISIETCS OICHKA CTEMEeHU IMOATOTOBJIICHHOCTH COWMICKATENS YUEHOM
CTENEHU KaHJujaTa HaykK (acrmupaHTa/IPUKPEIUICHHOTO JIMIA) K MpOBEe-
HUIO HAyYHBIX UCCIEIOBAHUM MO Hay4HOU crnenuanbHoctu 2.6.4 O0paboT-
Ka METaJIJIOB JIaBJICHUEM M OTPAc/id HayKU TEXHUYECKHUE HAYKH, [0 KOTOPOI

IMOATrOoTaBJINBACTCA UIIN IIOATOTOBJICHA AUCCCPTALIHA.

Craya KaHIUIATCKUX YK3aMEHOB 00s3aTelIbHA ISl IPUCYKACHUS YUYEHON

CTCIICHM KaHIHJaTa HaYK.

5. B OCHOBY HacTOSAIICH MPOrpaMMbl TIOJIOKEHBI CICAYIOMNUE TUCIUIUIAHBL:
Teopusi 00pabOTKU METAIJIOB JIaBJIEHUEM; OCHOBBI TEOPUMN MPOIECCOB 00-
pabOTKM METAJUIOB JABJICHUEM; TEXHOJIOTHH MTPOU3BOICTBA MPOIYKIIMH Me-

ToJgaMu 00pabOTKU METAJIJIOB AaBJICHUEM.
IlepeyeHb BONPOCOB /1JI51 MPOBEIeHUS KAHIMAATCKOI0 IK3aMeHa.

1. Teopus 06pabOTKH METAJJIOB AaBJICHUEM

1.1. OcHoBHbI€ 3Tanbl pa3BuTusa Teopun npoiueccoB OMJI u ee BnusiHHe
Ha pa3BUTHE TEXHOJOTUYECKHUX MPOLIECCOB U 000PYIOBAHUS.

1.2. Teopus mIacTUYHOCTH.

Hedopmanus crmomnHo cpeapbl. [lepemennbie Jlarpanxka u Ditnepa. Tenzo-

pbl KoHeuHbIX Aedopmanuii. Ternzop manoit nedpopmanuu. JleBuarop aedopma-
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nuu. VIHBapuaHTHBI TEH30pa M JeBuaropa jaedopmanuu. [ maBHbIE Aedopmarmi,
WHTEHCHUBHOCTH Je(hOpMaIlHii CIBHTA.

Teuenue cruomnHou cpeapl. [lone BekTopa ckopocTu. JIMHNM TOKA U Tpack-
topur. TeH30p W IEeBUATOP CKOPOCTH JaeopManiui, WX WHBAPUAHTHI. | J1aBHBIE
ckopocTu AedopMali, UHTEHCUBHOCTh CKOpocTed aedopmanmii ciasura. Cre-
neHb nedopmaiuu casura. OyHKIUK TOKA. YpaBHEHUE HEPA3PHIBHOCTU M HECIKU-
MaeMOCTH.

Hanpspkenus. [1nactuueckoe cocrosgaue. HanpsixenHoe coctosinue. TeH30p
HaMpsOKEHUH, IEBUATOp HANPSKEHUNA M UX UHBApUaHTHI. [ JTJaBHbIE HOPMAJIbHBIE U
KacaTeJibHbIE HanpspKeHus. HanpspkeHnss Ha HAKIIOHHOW TUIOIIAJIKE. Y paBHEHUS
CBSI3U HANPSHKEHHOTO M JeopMUpOBaHHOTO cocTostHui. [Ipocreitiue peonoru-
yeckue Mojienu. Y cioBus mactTuuyHocTu. KpaeBast 3a1aua Teopun miIacTUYHOCTH.
Mertozpbl penieHns KpaeBbIX 3a/1a4.

1.3.®dusnveckre 0CHOBBI IIACTHUECKOM ehopMaIiiiu METANIOB U CILIaBOB.

Crpoenune MetamioB. AHU30TPOIHS CBOMCTB MOHOKPUCTAIUIOB. JledexTsl
KPUCTAINTMYECKOTO CTPOCHHS METAJIJIOB.

[Inactuueckas nedopmMaiisi MOHOKpUCTAILIOB. MexaHu3Mbl JedopMariui.
Ckonbxenue. CUCTEMBI CKOJbXKEHHUS B Kpuctaiuiax paznuyHoro tuma (I'IK,
OLK, I'TTY). OcHoBbl Teopuu nuciokarui. [lnmactuueckas neopmarus ¢ mo3u-
MU TEOPUU JUCIOKAIAH.

TeMrnepaTypHO-CKOPOCTHBIE 3aBUCHUMOCTH XapaKTEPUCTUK IPOYHOCTH U
MJIACTUYHOCTH MOHOKPHUCTAJIJIOB.

[Inactuueckas nedopmaius U paspylieHUE MOJUKpUCTALIOB. OCOOEHHO-
cTu AedopMaiuu MOIUKpucTaioB. HepaBHomepHocTh nedopmaruu. Mexanus-
MBI IepopMaIiii U yIPOUYHEHHS MOJUKPUCTAILIOB. Biiusinue xonoanon aedopma-
LU HAa CTPYKTYPY U CBOMCTBA MOJUKPUCTAIIIOB.

[Tponecchl, mpoucxoasuye Mpyu HarpeBe HaKJIENaHHOIO MeTajlla: BO3Bpar,
MOJIMTOHU3AIMS, pEeKpUCTa/UIN3anus. BiausHue HarpeBa Ha CTPYKTYPYy U CBOMCTBA
HaKJIeTTaHHOTO MeTaya. Jluarpamma pexpuctamusamnuu 1 pona. [N'opsuas nedop-

Manus MMOJIMKPUCTAIIIIOB. Oco0eHHOCTH ¥ MeXaHU3Mbl. MeXaHH3MBbI TCpMH‘ICCKOﬁ
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MJIACTUYHOCTU. Brustare ropsdeit nedopmanmm Ha CTPYKTYpYy W CBoiicTBa. [[na-
rpaMMa pekpuctamzanuu 2 poga. Knaccugukanus npoueccoB OM/] mo temre-
pPaTypHBIM YCIIOBUSM.

1.4.Metozpl 3KCIEpUMEHTAIBHBIX HccaeaoBaHuil mpoueccoB OM/I.

Teopus mogo6us B nporeccax 06pabOTKU METAJUIOB JaBIECHUEM.

TenzoMeTpupoBaHHE M €r0 UCIOJIB30BAaHUE UL MCCIIEIOBAHUN HaIIpsiKe-
HUM, ycuiui 1eopMHUpOBaHUs, IEPEMEIICHN, CKOPOCTEH U Ap.

Metoapl uccnenoBanuil aeopMaluii: KOOpJAMHATHBIE CETKU, JUHUM TOKA,
MyapoBbl€ MOJOCHl. ONTHYECKUE METOJIbI MCCIAEAOBaHUN nedopManuil U Hamps-
xenui. UccnegoBanus ne)OpMHUPOBAHHOIO COCTOSIHUSI METOJOM TBEPAOCTH, pe-
KPUCTAJUIM30BAaHHOTO 3€pHAa M PEHTreHOrpauyecKuMu MeToJaMu. ['paHuiibl
MPUMEHUMOCTH JKCIIEPUMEHTAIBHBIX METOJOB, MX TOYHOCTb U YYBCTBUTEIb-
HOCTb.

MeTopl MIIaHUPOBAHUS SKCIIEPUMEHTOB U 00pabO0TKa 3KCIEPUMEHTAIIbHBIX
JTAHHBIX.

1.5.Buemnee Tpenue B nporeccax OM/I.

dusnyeckas TpupoJa TpeHUs. BUIbl U 3aKOHBI TPEHMS. 3aBUCUMOCTh CHUJI
TPEHUS OT TEMIIEPATYphl, CTENEHU U CKOPOCTU Ae(pOopMHUpOBaHUS, JaBICHUS, (HU-
3UKO-XMMHUYECKUX CBOWCTB KOHTAKTHUPYEMBIX IOBEPXHOCTEW U J1p. (HaKTOpPOB.
AHuzotponusi TpeHUs. MeTonbl 3KCIEPUMEHTAIbHOTO HCCIEAOBAHUS TPEHHUS.
CMma3ku, UX CBOMCTBA, HA3HAYEHHE U OCHOBHbIE TPEOOBAHUS K HUM.

1.6.ConpoTuBiieHHE METAJUIOB IIACTUYECKOMY 1€ OPMUPOBAHUIO.

Conpotusnenue nedpopmanuu: onpeaeaeHue, BIUSIHUE CTENEHU U CKOPOCTU
aepopMalm, TeMIepaTypbl, UHCTOPUH Je(POPMUPOBAHUs, BHEIIHEH cpeabl. JKC-
nepUMEHTAIbHBIE METO/Ibl ONPEICICHUS, pACUET CONPOTUBIICHUS Ae(POpPMALIUH.

1.7. AHaNIUTUYECKHE METOIBI ONIPEIeTICHUs YCWIHK edopmauu.

Meton coBMecTHOro pemieHust nud@epeHuanbHOro ypaBHeHHsI paBHOBe-
CUSl U YPAaBHEHUS IMJIACTUYHOCTH, METObI JIUHUI CKOIBKEHUS U XapaKTEPUCTUK,
MeToJl paboT, BapualmoHHble MeTo 1bl. COMocTaBICHUE PA3NUYHBIX METO/IOB pac-

yera yCUIIAM.
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Pab6oTta u momHOCTh nedopmaruu. TerutoBbiAeeHust B mporiecce aedop-
MaIluu.

1.8. InacTUYHOCTH U pa3pylICHUE.

[TnacTuyHOCTh U AeHOPMHUPYEMOCTH METAIUIOB W METOJBI OMPEICICHHUS.
OcHoBHBIE (PaKTOPBI, BIUSIOUIME HA MJIACTUYHOCTD, CXeMa HAIMPSKEHHOTO COCTO-
SIHUSI, BHEILIHAS cpefia u Jip. Buabl paspyiieHus npu miactTuueckon aedopMaiiui.
denomeHoNoTHYECKHEe Teopun paspymieHus. Tpemuabl. Teopus ['puddurca.
Haxonnenue noBpexaenuid. /[narpamMmma miacTUHYHOCTH.

JHedbopMmaiiusi METANIMUECKUX MATEPHATIOB B COCTOSIHUU CBEPXILIACTUYHO-
CTH.

1.9. OcHOBBI MaTEMATUUYECKOTO MOAENHPOBaHUs rporeccoB OM/I.

[TonaTre MaTeMaTUYeCKOW MOJIENH, OOILIME MPUHIUIIBI U 3Tambl OCTPOE-
HUS MaTeMaTU4ecKol mojenu. [IpuMeHeHre YuCIeHHbIX METOAO0B JIJIsl aHallnu3a U
pacuera npoueccoB OM/I. IlocTaHOBKa M IMyTH pELICHUS] ONTUMHU3AIUOHHBIX 3a-

auy.

2. OCHOBBI TEOPUH MPOIECCOB 0OPAOOTKH METAIIJIOB JABJICHUEM

2.1. Teopus po10JILHON MTPOKATKU HA TJIAJKON OOUKeE.

Ouar nedopmaiyi, COBOKYIMHOCTh MapaMeTPOB, OMHUCHIBAIOIIMX €ro Teo-
METPHUIO. Y CIIOBHS 3axBaTa MOJIOCHI BalkaMH. TpeHHe mpu 3aXBaTe U yCTAaHOBUB-
eMcs Ipoliecce MpOoKaTku. BiusHue TEXHOJOTMYECKUX W KOHCTPYKTHUBHBIX Ta-
paMeTpoB Ha YCIOBHUS 3aXBaTa MOJIOCHI BaJKaMHU. AHallu3 CKOPOCTEH IiacThye-
CKOTO TeueHus B ovare nedopmaruu. OnepexeHue, OTCTaBaHUE, pacueTHbIe Pop-
MYJIBL JUIsl UX onpeaeneHus. HeltpanpHbiit yron. CBs3b MEXy XapaKTEpUCTHYE-
CKUMU yrilaMH. BiMsiHuE TEXHOJIOTHYECKUX MapaMeTpOB Ha BEIWYMHY OIEpexke-
HUSL.

Yuupenue u ¢GakTophl, BIUSIONIME HA €ro BeauduHy. HepaBHOMEpHOCTH

ympeHus B ouare nedopmanuu. Biusaue ¢popmel (reometpun) ovara nedopma-
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LMY, BHEIIHUX 30H, TEMIIEPATyPbl, YCIOBUI TPEHUS U CTPYKTYPHOTO COCTOSIHHUS
Ha BEJIMYUHY YIIUPEHHUS.

KoHTtakTHBIE HamnpskeHUs: IpU Npokatke (miockas 3agada). AuddepeHnu-
aIbHOE YpaBHEHUE KOHTAKTHBIX HampspkeHUu. KOHTakTHOE HalpshKeHUE B odare
nedopMal MpU MOCTOSHHOM 3HAYEHUH KO3(PUIIMEHTa TpEeHUs. DKCIEPUMEH-
TaJbHbIC MCCIIEIOBAHUS PACIIPENICIICHNS] KOHTAKTHBIX HAIPSKEHUN U UX 3aBUCH-
MOCTB OT [TapaMeTPOB MPOLECCa.

Pacnipenenenue nedopmanuii u HanpspKeHUd B o0beMe oyara gedopmariiu
B 3aBUCUMOCTH OT (pakTopa (hopmbl ouara AedopMariyi.

VYcunue npokaTku U (PakTopbl, ONPENENsIOUe €ro BelIuuuHy. Biusnue
YCIIOBUW TPEHMsI, HATSKEHUS, INMPUHBI TIOJOCHI M BHEIIHUX 30H Ha KOHTaKTHOE
naBieHue. OCOOEHHOCTH pacyeTa YCWIMM B 3aBUCUMOCTH OT (akTopa (popMbl
ouara gedopMaluu.

DOHeprus, 3aTpauvBaeMasl Ha MPOKAaTKy, METOAbl ONpENENCHUs pabdOThl U
MOIIIHOCTU TMpoKaTKu. MomeHT npokatku. KoadduumeHT mieda paBHOAEHCTBY-
IOIIENH U METOJBI €ro onpeaesieHns. PakTopsl, BIAUSIONINE HA MOJOKEHUE PAaBHO-
JNEUCTBYIONIEH.

TemnepaTtypHbie ycnoBus B ouare aedopmanuu. Pacuer TemnepaTypsl Me-
Tajula IpU IPOKATKE.

2.2. Teopusi NpoKaTKH B KanuOpax.

OcoOeHHOCTH TIpolecca MPOKAaTKU B KaJIWOpax. AHAIMTUUECKOE ONMHMCAHNE
dbopmbl KamOpoOB, oKazaTeab U KodphuureHT GopMbl. YpaBHEHHE TTOCTOSTHCTBA
00BbEMOB MpH MpOKaTKe B KanubOpax. KpuTepuil HepaBHOMEPHOCTHU pacripesiese-
HUA O0XaTuil mo mmpuHe KanuOpa. BHexoHTakTHas nedopmaiids W TOHSTHE
CpelHel BBITSKKM B KanuOpax. HepaBHOMepHOCTH fepopmaiiuu npu MpoKaTke B
KanmuOpax. 30HbI 3aTPYTHEHHOH TepopMaIinu.

Brnusane dhopmbl kanubpa u packara Ha (HOpMOM3MEHEHNE U HAIIPSKEHHOE
coctosiHue MeTamia. Pacder ymmpenus B kanuOpax. Pacripeaenenne KOHTaKTHBIX
HanpspKeHud B ouare nedopmanuu. Pacuer cpeaHero gaBieHHUS W YCHIIMA TIPO-

KaTKH B KaJ'II/I6an.
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2.3. PagnanbHO-cIBUTOBAs U MONIEpEYHAsi MPOKATKa.

KunemaTuueckue M 3HEPrOCHIIOBBIE IMapaMETpbl Mpoliecca pPaJaHalIbHO-
CABUTOBOW MpOKaTKu. [IpuHIUIBI OCTpoeHus: oyara jaedopMailiu, pacyeT Ka-
JTMOPOBKH BAJIKOB IPH OOJIBIIKX YIJIAX MOJAYH.

[Tonepeunast npokatka. CKOpPOCTHBIE YCIOBHUS. YTOJ HEUTPAIbHOTO Ceue-
HUSL M YCJIOBHS BpallleHUs 3aroToBKu. Jlepopmainimonusie napamerpbl. CUIOBBIC
ycioBus. HanpskeHHOe COCTOSIHME MeTaluia.

2.4. Teopus Mpo1eCCOB MPOKATKHU OECHIOBHBIX TPYO.

BunToBas mpokatka. OCOOEHHOCTH Tpoliecca, ouar aegopmaliy 1 ero mna-
pametrpsl. CKOpocTHbIE YycioBHUsS. PacnpeneneHue KOHTAKTHBIX HANPSKEHUWA B
ouare aedopManuu. YCIOBHUS 3axBaTa 3arOTOBKM BajJKaMU U CTaOMIBHOCTBH IPO-
uecca. HampsoxkeHHO-epopMUpPOBaHHOE COCTOSIHUE METailjla P BUHTOBOM MpO-
KaTKe. DHEPrOCUIIOBBIE ITapaMeTPhI IIpoLecca.

TeopeTnyeckre OCHOBBI ITPOLIECCA PEAYLIUPOBAHUS.

[TunurpumoBas npokatka. Ocodennoctu Aedopmanuu meramia. CKopocT-
HbI€ YCJIOBHUS. 30HBI ONEPEKEHUsI U OTcTaBaHus. HampasieHue cui TpeHus B oua-
re aegopManuu. YCIoBuUs 3aXBaTa METalla BaJIkaMH. DHEPrOCUIIOBbIE MapaMeT-
pBI ITporiecca.

XonoaHasa nepuoauyeckas rnpokarka Tpyo. Cxema mporiecca MpOKaTKU Ha
cranax XIIT, XIITC, XIITP u ocobeHHOCTH MJIACTUYECKOTO (POPMOU3MEHEHHUS
meTaiia. HanpsoxkeHHO-AepOpMUPOBaHHOE COCTOSIHME METaJlla. Y CJIOBHSI 3aXBaTa
MeTasia Basikamu. CKOPOCTHBIE YCIOBUS. DHEPrOCUIIOBBIE MAPAMETPHI MpOIIECcca.

2.5. Teopus npoliieccoB MPOU3BOCTBA CBAPHBIX TPYO.

Croco6s1 GOpMOBKHM TPYOHOU 3aroTOBKM B XOJIOAHOM M TOPSYEM COCTOSI-
Huu. HanpspkeHHo-aeopMUpOBaHHOE COCTOSIHME MeETalljla B IMpolieccax Herpe-
PBIBHOM ()OPMOBKH 3arOTOBKH B XOJIOJHOM U FOPSTYEM COCTOSIHUU.

Kunematnyeckue ycioBusi U SHEPrOCHIOBbIE MapaMeTphbl MPHU MPSIMOIIOB-

HOU opMoBKe. MeTosbl uX pacyera.
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OcoOenHoctu nedopmanyd MeTauia B mpoueccax (OPMOBKH JIMCTOB Ha
npeccax. Pacripenenenue HanpspkeHuid U nedopmannii Mo MIMpUHE U BBICOTE JIU-
ctoB. OnpenenaeHne NOTPeOHOro yCUITUS IIPECCOBOr0 000PYIOBAHMS.

OcobeHHocTu nedgopmaliuu MeTauia Ipu dKcnanaupoBanuu. OnpeaeneHue
ONTHMAaJIbHON BEJIMYMHBI SKCIIAHIUPOBAHUS U MOTPEOHON MOIIIHOCTH.

2.6. Teopus BosIOUYEHUS.

PasHoBuaHOCTH mponecca BOJOYEHHUdA, Je(pOpMalMOHHBIE MOKAa3aTelu.
HanpspokenHno-nedopMupoBaHHoe cocTossHue Metamuia. OCOOEHHOCTH KOHTAKTHO-
ro TPEHUs MpHU BOJIOYEHUH. PacueTHble METO/Abl ONpENEICHHUS HANpPsLDKEHHH U
ycunus BosioueHus. IlpenenpHas M onTUMalbHOE 3HaYeHUE KOA(P(UIIMEHTA BhI-
TSKKU TIPU BOJIOYECHUH.

2.77. Teopus nmpeccoBaHUs.

CymHoCTh U Pa3HOBUIHOCTH IPOLIECCOB IMPECCOBAaHUSA. 3aKOHOMEPHOCTH
TEUEHUs METajula MpH MPECCOBAHUM NMPYTKOB, Mpoduiiell TpyO M HANpSKEHHO-
ne(OpMUPOBAHHOE COCTOSIHHE MeTajla. TeMmepaTypHble YCIOBUS IPOIECCOB
npeccoBanusi. OcoOEHHOCTH TpeHus npu npeccoBaHuu. CHUIIOBBIE YCIIOBUS MPO-
1IECCOB MTPECCOBAHMUS.

2.8. Teopust KOBKH.

['eomeTpuueckue napaMmeTpsl ouara aeQopmaruu I pa3InyHbIX Hpolec-
COB KOBKH, UX BJIUSIHUE HA paclpeiesieHne HanpsKeHU U AeopMaliiii pu npo-
TSKKE, OCaJIKe, MPOIIMBKE, pa3roHke u ap. Hanpsbkenus u nedopmanuu npu KOB-
K€ TUIOCKMMH, KOMOMHUPOBAaHHBIMU U BbIpE3HBbIMU OOMKamMu. OCOOEHHOCTU Tpe-
HUSl Ha MOBEPXHOCTU KOHTAKTAa MHCTPYMEHTa ¢ MeTaioM. CKOJIbKEHUE, TOPMO-
’KEHHE M 3aCTOM Ha MOBEPXHOCTH KOHTAKTa. 30HBI AedopManuu Mmpu Ocaike Iu-
JUHAPUYECKUX 3aroTOBOK MIIOCKMMH Ooiikamu. HepaBHOMepHOCTH nedopmaruu
npu ocagke. HanpspkeHHOE COCTOSIHME MeTasuia IpU ocaike. PacueT KOHTaKTHBIX
HANPSKEHUN U YCUJIMA MPU OCAIKE U BBITSIKKE.

2.9. Teopust ITAMIOBKH.

OObeMHasi TaMIOBKAa. XapaKTEpPUCTUKA Pa3HOBUAHOCTEH OOBEMHOMN

mramMnoBky. HanpskeHHO-1e(popMUPOBAHHOE COCTOSIHUE B Ipolieccax 00bEMHOM
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mramMnoBku. Ctaguu 00BbEMHON MITAMIIOBKU. AHAIM3 TEUEHUS METallla B IITaM-
ne. TepMoOMeXaHUYECKHE PEXUMBI IITAMIIOBKH. M30TepMHUuUecKas IITaMIIOBKA U
IITaMIIOBKA B PEKHMME CBEPXIUIACTUYHOCTH. MeToabl pacuera aehOopMUPYIOLIUX
ycuIui ipu 00bEMHOM ITAMITOBKE.

JIucroBas mrTamnoBka U (opMoBKa. OCOOEHHOCTH e(pOPMHUPOBAHUSI Me-
Tajjia Npy ONepanusaX JUCTOBOM IITaMIOBKHU (pa3leIUTENbHBIX U POopMOOOpasy-
IOIUX). AHAIN3 HANPSKEHHO-AE()OPMUPOBAHHOTO COCTOSTHUS METajia B pa3iny-
HBIX MPOLECCaX JUCTOBOW IITAMIIOBKM. MeToAbl pacuera yCUINM, HAIPSKEHUN U
nedopmaruid.

@®opmoBka. Ouar  nepopMupoBaHUST M AHAJIW3  HANPSKEHHO-
ne(popMUPOBAHHOTO coCcTOssHUA. Pacuer ycunuit u nedopmanuii npu GopMoBKe.

2.10. OcoOeHHOCTH MOCTPOCHHSI MaTeMaTHUYECKUX Mojeneil mponeccoB OM/I.

MonennpoBaHue MHpPOLECCOB: MPOJOJIbHASA IMPOKaTKa Ha IJIAJKOH Oouke;
IpOKaTKa B KaauOpax; paAuaibHO-CABUIOBAas U MOIEpEeyHas MPOKaTKa; BUHTOBAs
MPOKATKa; TUIMTPUMOBAsl MPOKATKA; MPOKATKa CBAPHBIX TPYO; XOJOAHAS TPOKAT-

Ka TpyO; BOJIOUCHHE; IIPECCOBAHUE; KOBKA; 00beMHAs U JIUCTOBAS IITAMIIOBKA.

3. TexHonoruu NpoOM3BOACTBA MPOAYKIIUA METOJAMHU

00pabOTKH METAJNIOB JIaBJICHUEM

3.1. TexHoNOrUs MPOKATHOTO MPOU3BOJCTBA.

[IpodunbHBIA U MapOUYHBI COPTAMEHT MPOKATHOTO MPOU3BOJICTBA YEPHBIX
U I[BETHBIX MeTa/I0B. CI0COOBI MPOU3BOACTBA CIIMTKOB U 3arOTOBOK.

TexHon0rMs HarpeBa UCXOIHBIX MAaTEPUAIIOB MEPE MPOKATKON U OXJIAXK/Ee-
HUS TIOCJIE TPOKATKH.

CucreMbl BBITSKHBIX KJIUOPOB, UX XapaKTEPUCTHKA U METOAMKH pacyeTa.
KanmubpoBka BajkoB sl TPOKATKHU OJFOMOB M 3arOTOBOK MPOCTHIX U (PACOHHBIX
COpPTOBBIX NMpoduieil. MeTomku pacuera KaIMOPOBKY BAJIKOB IPOKATHOI'O CTaHa,

MapIIpyTHasi CXeMa MPOKaTKH. YTpasieHue npoduiem u Gpopmoit mosoc.
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OCHOBHbBIE TEXHOJIOTUYECKUE CXEMbI U O0OpYyIOBaHUE AJIsi MPOU3BOJCTBA
MTOIYNIPOAYKTa, KPYITHOCOPTOBOM, CPEAHECOPTOBOM, MEIKOCOPTOBOM CTalu U Ka-
TaHKU, TOPSYEKATaHOTO M XOJIOJIHOKATAHOTO JIUCTA, THYTHIX U (PAaCOHHBIX XOJOJ-
HOKaTaHbIX mnpoduieii. OCOOEHHOCTH MTPOU3BOJACTBA CIEUUATBHBIX MPOQHIIeH
npokara (mepuoandyeckue npopuin, Koueca, 0aH axHu, Koiblia, MIapsl U T.J.)

CoBMEUICHHBIE TEXHOJOTMYECKUE MPOLIECCHl B MPOU3BOJCTBE JINCTOBOW U
COPTOBOM MPOAYKIMH. TEXHOJOTHYEeCKHEe OCOOEHHOCTU MPOKATKU HEMpPEpPBHIBHO-
JUTOrO METaIa.

XapakTepucTUKa KayecTBa MPOAYKIUHU MPOKATHOTO MPOU3BOJCTBA, CXEMBbI
TEXHOJIOTUYECKHUX TPOIECCOB OTAEIKH HCXOJHBIX MaTepuUajoB W FOTOBOW MPO-
aykuuu. KoHTposb kauecTBa, ciocoObl yaaleHus 1e(eKToB.

TexHonornyeckue onepanuu OPHUIAHUS JIONOJHUTEIBHBIX CITYKEOHBIX
CBOMCTB TpoKaTy (TepMo0oOpadOTKa, HAHECEHUE TTOKPHITUHN U T.1I.).

OCHOBBI aBTOMAaTH3aLMN TEXHOJOTUYECKHUX IIPOLIECCOB.

TexHUKO-3KOHOMUYECKHE MOKA3aTeau MPOU3BOACTBA JUCTOBOW U COPTOBOM
IPOLYKIHUH.

3.2. TexHosorust Npou3BOJICTBA OECHIOBHBIX TPYO.

CopTaMeHT W METO/bl MCHBITAHUN CTalbHBIX TPyO. XapaKTepucTHKa OC-
HOBHOI'O OOOPYZOBaHMSI M TEXHOJIOTUN IMPOU3BOJCTBA TPYOHBIX 3aroTOBOK. Pe-
UMbl HarpeBa. Bunbl Opaka mpu HarpeBe, COCOOBI €ro MpelOoTBpAIlCHHS U
YCTPaHEHHS.

XapakTepucTuka M Kiaccu(UKanus TEXHOJOTMYECKUX MPOLECCOB MPOM3-
BOJACTBa ropsueneopMUpOBaHHbIX OecoBHBIX TpyO. IIpommBka 3aroToBOK.
Packarka runb3 B yepHOBbIE (Tiepesenbhbie) TpyObl. KanuOpoBanue u peayupo-
BaHue Tpyo. [Tpon3BoACTBO TpyO Ha pa3nUUYHBIX TPYOONPOKATHBIX arperartax. Pe-
KUMBI iepopManiuu TpyO U pacueT TabJnIl MPOKaTKu. PacueT kannOpoOBKH TEXHO-
Joru4eckoro HHCTpymenra. [Ipou3BoactBo TpyO npeccoBanueM. TexHoIoTus He-
npepbIBHOM Oe3ornpaBouHOl npokatku TpyO. KauecTBo OeciioBHbIX TpyO. TexHuU-
KO-DKOHOMHUYECKHE IMOKa3aTean MPOU3BOJCTBA OECHIOBHBIX TpyO. TexHomoruue-

CKHEC CXCMbl H 060pyI[0BaHI/Ie 1 IIPOU3BOACTBA XOJIOI[HOI[@(bOpMI/IpOBaHHBIX
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Tpy0. Pacuer pexxumoB u MapuipytoB npokatku Tpyo Ha cranax XIIT, XIITC,
XIITP. Metozas! pacuera KaTUOpPOBKH MHCTPYMEHTA CTAHOB XOJIOJHOM MPOKATKU
TpyO.

TexHOo0rus ¥ MPUHLMUIIBI pacyeTa MapIIpyTOB BojoueHus Tpyo. OTaenou-
HbIE OMepaly Npyu XOJIOAHOU MpoKaTKe U BoJioueHus Tpyo. KadecTBo xomomHo-
neopMUPOBAHHBIX TPYO.

3.3. TexHoMOTHS IPOU3BOJICTBA CBAPHBIX TPYO.

OO6miast xapakTepUCTHKa TEXHOJIOTHYECKOTO MpOoIlecca, OCHOBHBIE oOrepa-
uuu mpouecca. [loaroroBka JIMCTOBOrO MeTamia B cBapke. TeXHOJOrusi MpoH3-
BOJICTBA TPYyO HENMpPEPHIBHOM MEYHON CBapKOM, JIEKTPOCBAPKOW HA HETPEPHIBHBIX
TPyOO3JIEKTPOCBAPOUHBIX arperaTax, AYrOBOM CBapKoil moj cioem Quitoca mps-
MOIIOBHBIX, CIIUPATBHOIIOBHBIX M1 MHOTOIIOBHBIX TpyO. [IpuHuumnel pacyera Tad-
1 npokaTtku. OCHOBHBIE METOJIbl pacyeTa KaauOpPOBKU TE€XHOJIOIMUECKOIO HH-
CTpyMeHTa TpyOoo(hopMOBOUHOTO U TpybocBapouHoro oOopynoBaHusi. HoBble
MPOLIECCHl TPOM3BOJICTBA CBAPHBIX TPYO: 3IIEKTPOHHO-Iy4eBas CBapka Tpyo,
cBapka TpyO mnasmeHHou nyrod u ap. KaudectBo cBapubix TpyO. TexHmko-
HSKOHOMHUYECKHE MOKa3aTelId MPOU3BOACTBA CBAPHBIX TpyO. TeHIeHUun pa3BUTHS
IPOU3BOJICTBA OECIIOBHBIX U CBAPHBIX TPYO.

3.4. TexHOJIOTUS BOJOYHIBHOTO TPOU3BO/ICTBA.

CopTamMeHT ¥ OCHOBHBIE TPeOOBaHUs, IPEABSIBISIEMbIE K KAUECTBY U3/IEIH,
MOJIy9aeMbIX BOJIOYCHHEM. TEXHOJIOTMYECKHI MPOIECC U OCHOBHOE 00OpyAOBa-
HUE JIsl TPOU3BOJICTBA MPYTKOB, TPYO, MPOBOJIOKU, KAIMOPOBAHHOIO MeETalljia U
(daconHsIx npoduieil BosoueHueM. OCHOBHBIE ONEPALMHA OATOTOBKHU MOBEPXHO-
CTH 3aroTOBKH. BiusiHue mapameTpoB TEXHOJIOTHYECKOTO MPOLECCa IPOU3BOICTBA
Ha opMHUpOBaHUE MOKa3aTeNel KauecTBa TOTOBBIX U3JIEJINI, METO/AbI OLIEHKU Ka-
YECTBAa U OCHOBHBIE OTAEJIOUHbIE onepaunu. COBpEMEHHbIE HENPEPBIBHBIE JTMHUH
MTOATOTOBKM 3arOTOBKM M OTAEJIKM TOTOBOW NPOAyKUMHU. TEeHIEHIHH pa3BUTHS

TCXHOJIOTHH U 06opy)1013aH1/151 BOJIOYHJIBHOI'O ITPOMU3BOACTBA.

3.5. TexHoJsiorus npeccoBaHusI.
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THUIOBBIE TEXHOJIOTUYECKHUE CXEMbI MPOW3BOJCTBA NMPECCOBAHHBIX MOIY-
dabpukaToB 1 u3nenui. PazHOBHIHOCTH Mporiecca MPecCOBaHUS IO YCIOBHUSIM
KOHTaKTHOTO B3aMMOJICHCTBUSI 3arOTOBKM C HMHCTPYMEHTOM, TEeMIIEpaTypHbIM
YCJIOBHSIM M TUITY MHCTPYMEHTA U HHCTPYMEHTAIbHBIX KOMIUIEKTOB.

CnocoObl TOTy4YeHUsI TPECCU3ACIUN pa3audHbIX THHOB. OCOOCHHOCTH
MPECCOBAHUS PA3JIMYHBIX METAJIOB M CIUIABOB. Y IPABJICHUE TCUCHUEM METaJlIa U
CBOWCTBaMH IMPECCU3IETUM.

IIpeccoBoe oOopy0BaHHE, MPOCKTUPOBAHUE TEXHOJIOTMYECKOTO HHCTPY-
MEHTA.

3.6. TexHOJIOTHSA KOBKH.

3aroToBKM 71l IOKOBKU: CIIUTKHU, HEMPEPHIBHO-JIUTHIE U MPOKATAHHBIE 3a-
TOTOBKH, UX MakpocTpoeHue (reomerpudeckue mojaenu). Harpes meranna nepen
KOBKOW; MaT€MaTU4YECKUEe MOJEIU TEIJIOBOIO COCTOSAHUS CIUMTKOB U 3arOTOBOK,
THUIIBI TEIJIOBBIX MOJiel. OCHOBHBIE TUIBI arPEraToB JJii KOBKH — UHTETPUPOBAH-
HbIE€ U aBTOMATU3UPOBAHHBIE KOMIUIEKCHI, paAuaIbHO-00KUMHBIC MAIIMHBI.

[ToTOKHM M CXEMBI MIIACTUYECKOTO TEUEHHUS METaJlIa IIPU KOBKE, CIIOCOOBI UX
perynupoBanus. JledhopmMalluoOHHbIE BO3MOKHOCTH METaJlJia MPU KOBKE, CIIOCOOBI
ux perynupoBanus. JleopMaloHHbIE BO3MOKHOCTUA Ky3HEYHOTO HHCTPYMEHTA B
CO3JIaHUU W TMPeoOpa3OBaHUM TOJICH HAMpsHKEHWM W AedopManuii MeTamia u
dbopmupoBaHus PU3NKO-MEXaHUUECKUN CBOMCTB MeTajlia MOKOBKH.

PasHoBuaHOCTH Oomepanuii KOBKH, 00OPYIOBaHUSI U PEKUMBI OTICIKH, Me-
TOJbI YIIPABJICHUS U KOHTPOJISI KAUECTBOM MPOAYKIIMM KOBOYHOT'O MTPOU3BOJICTBA.

3.7. TexHosorusi 00beMHOM IITaMITOBKH.

CopTaMeHT MPOAYKIIUU U XapaKTEPUCTHUKA UCXOAHBIX 3ar0TOBOK. TeXHO0-
TUYECKHUE TPOIIECChl 00bEMHOM IMITAaMIIOBKU. PacdyeT TeXHOJIOrHYeCKUX mapameTt-
poB. Pa3paborka cramuii TEXHOJOTHYECKOTO IIpoIiecca OOBEMHOM IITaMITOBKHU.
Bri6op Texnomoruueckoro obopymoBanus. OCOOCHHOCTH aBTOMATH3AIlUU TIPO-
neccoB. OTAENOUHBIE ONEpallMM U MYTH MOBBIIICHHUS KayeCTBA IITAMIIOBAHHBIX

NMOKOBOK. OCOOEHHOCTH 3KCIUTyaTallMK MITAMIIOB, CTOMKOCTh U MPUMEHEHHE CMa-
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30YHO-OXJIAKIAIOIIUX KUAKOCTEN. [lepcneKTUBBI pa3BUTHS TEXHOJIOTUU U 000pYy-
NOoBaHUSI 00bEMHOH IITAMIIOBKHU.

3.8. TexHosorus TMCTOBOM MITAMIIOBKU U ()OPMOBKH.

CopTamMeHT NpOAYKIMU U XapaKTEPUCTUKA UCXOIHBIX MaTEPUaJIOB.

TexHonornyeckre Mpoiecchl JUCTOBOM IITAMIIOBKM M (DOPMOBKH, 00JIacTH
npuMeHeHusl U Kinaccudukaius uznenuit. OCOOEHHOCTH MEXaHM3allMi U aBTOMa-
TH3alMU TEXHOJIOTMYECKUX MpoleccoB. TeXHONOrn4yeckas OCHACTKA: 3KCIUTyaTa-
Usl ¥ MPUMEHEHHE CMa304HO-OXJaxaawmen xugakocteil. [lepcrnekTuBbl paszpa-
OOTKHM HOBBIX MPOLECCOB U 000PYAOBaHMUS.

3.9. CnenumanpHbIE TEXHOJIOTUU ITPOU3BOICTBA MPOIYKIIMH.

NmnynbcHOE (BBICOKOCKOPOCTHOE) HAarpy»KeHue B Ipolieccax AepopMupo-
BaHMS METAUIOB. MeXaHM3Mbl IUIACTUYECKOU AedopMaliy, TEeMIEepaTypHO-
CKOPOCTHBIE YCJHOBHS JedopMalui, HEPaAaBHOMEPHOCTb TEUYEHHS MeTajljaa IOA
NEUCTBUEM UMITYJIbCHBIX HAarpy3ok. CopraMeHT npoaykuuu. OCHOBHBIE TEXHOJIO-
TMYECKUE Orepauru 1 000pyJ0BaHUE.

[TpousBoacTBO MONY(HaOPUKATOB M MU3AEITUN U3 MOPOIIKOBBIX MaTEpPUAJIOB
METOJIJaMU MPOKATKH, MPECCOBAHUS (IKCTPY3UH), 00pabOTKHU B3PHIBOM, adpO- U Ta-
30CTaTUYECKOTO npeccoBanusi. OCOOEHHOCTH BO3ACUCTBUS JaBJIeHUEM Ha 00paba-
THIBA€MbI MaTepuai. TeMrepaTypHO-CKOPOCTHBIE YCIOBUS AedOopMaIliy, HepaB-
HOMEPHOCTH AedhopMalinil BIUSHUS cpelibl 00pabOTKH Ha CBOKMCTBA MaTepuara.

[Tpon3BOACTBO KOMIO3WLIMOHHBIX MaTEPHAIOB (CIOUCTBIX, BOJOKHHUCTBIX,
JTUCIIEPCHO-YIPOYHEHHBIX) C UCIOJIb30BAHUEM IPOLIECCOB MPOKATKH U MPECCOBA-
Hus.  CxemMbl ~ TEXHOJOTMYECKMX  MPOLECCOB,  aHAIU3  HaNpsHKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI MaTepHalia, CUJIOBbIE MapamMeTpsl mporeccos. Ka-
YECTBO MPOAYKIIUU.

Marepuanel, nonyyaemble CBC (camopacnpocTpaHsIIOIIUKACS BBICOKOTEM-
nepaTypHblii cuHTte3) nponeccoM. OCHOBBI Teopuu U TexHosioruu npouecca CBC.
ITpoueccel, ocHoBanubie Ha coBMmenieHnn CBC u OM/I: CBC — kommakTupoBa-
Hue, CBC — skctpy3usi, CBC — mpokarka, B TOM uuciie B Bakyyme. OCHOBHBIE

TEXHOJOIM4YCCKHUEC OIICPaAl U 060py,Z[OBaHI/IC.
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3.10. OcHOBBI pecypco- U 3HEProcOepeKeHUsI B TEXHOJIOTHUYECKHUX MPOIIeC-

cax OMJI.

BI/II[I)I IMPOU3BOACTB: JIMCTOIIPOKATHOC, COPTOIIPOKATHOC, TPY6OHpOKaTHO€,

BOJIOYMJIBHOC, ITPECCOBOC, KYySHCYHO-IITAMIIOBOYHOC, CIICLIUAJIBHBIC.

3.11. Dkosornyeckue acneKkThl B TEXHOJOrm4Yeckux mpoueccax OM/I.

PexomeHnnyeMas OCHOBHAs JIUTEPATypa:

. Konmoropor B.JI. Mexanuka o0pabOTKu METaJJIOB JaBJCHUEM. YUYEOHUK JJIs
By30B. M.: Meramnyprus, 1986. 688 c. (1-e u3z.); ExarepunOypr: YI'TY —
VIIN. 2001. —836 c. (2-¢ u3m.).

. I'yn I'.4. Teopernueckne OCHOBBI 0OpaOOTKM METAUIOB JaBIE€HUEM (Teopus
IUTACTUYHOCTH). YueOHUK /it By30B. M.: Metamtyprus, 1980. — 456 c.

. Tropun B.A., MoxoB A.W. Teopus 06padoTku MetayioB aasBienuem. [loa pen.
npod. B.A. Tropuna. YueO6Huk st By30B. — Bosrorpan: PITK «IloautexHuk»,
2000. — 416 c.

. I'yn I'.5l. Martematruueckoe MOJACIUPOBAHUE MPOIECCOB 0OPAOOTKHA METAJIOB
naBlieHHeM. YdeOHoe rmocooue st By30B. M.: Metamnyprus, 1983. — 352 c.

. Ionmyxun ILU., I'openuk C.C., BoponnoB B.K. ®u3znueckre OCHOBBI ILIaCTH-
yeckoi nedopmaruu. YuebHoe mocodue 11 By30B. M.: Metamnyprus, 1982, —
584 c.

. ®duznueckoe MeTauioBeneHue. YueOHuk aiist By3oB. C.B. I'paues, B.P. bapas,
A.A. boraros, B.II. llIselikun — Exarepun0Oypr: YI'TY — VIIA, 2000. — 534.

. HemnkoB A.W., Hukutun I'.C., Poxotsin C.E. Teopus npoosibHOM NpOKaTKH.
VYuebnuk asa By3oB. M.: Meramnyprus, 1980. — 360 c.

. [Hotanmos U.H., Komuxor A.Il., Hdpysu B.W. Teopust TpyOHOTO pOM3BOACTBA.
VYueOnuk 11 By30B. M.: Meramnyprus, 1991. — 424 c.

. Oxpumenko .M., Topun B.A. Teopus npoueccoB KOBKH. YueOHOe mocobue

1u1st By30B. M.: Beiciiast mikona. 1977. — 295 c.
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10.ITepaun W.JI., Paiitoapt JI.X. Teopus nmpeccoBaHusl METAIIOB. YUYEOHUK Jis
BY30B. — M.: Metamnyprus, 1975. — 448 c.

11.1lepmun W.JI., Epmanok M.3. Teopus BojoueHus. YueOHUK JIsi By30B. M.:
Meramnyprus, 1971. — 447 c.

12.IIpokatHoe mpousBoactBo / II.W. Tlonmyxun, H.M. ®enocos, A.A. Kopones,
KO.M. MargeeB. Yuebnuk s By30B. M.: Meramnyprus, 1960. — 966 c. (1-e
u3na.); 1968 — 676 c. (2-e uzm.).

13.CmupuoB B.K., lIlunos B.A., UnaroBuu 10.B. KanubpoBka mpokaTHBIX Baj-
KoB. M.: Mertannyprus. 1987. — 367 c.

14. Texnonorus oOpabOTKH aBJICHUEM I[BETHBIX METAJJIOB U CIIABOB. Y UYEOHHK
s By3oB / A.B. 3unoBweB, A.W. Konnamuukos, I1.U. [Tonyxun u ap. — M.:
Mertamnyprusg, 1992. — 512 c.

15.Texnonorus npousBojicTBa Tpyo. YueOnuk st By30B / M.H. [lotanos, A.IL

Konukos, B.H. Jlanuenko u ap. — M.: Metamnyprus, 1994. — 528 c.

JlononHuTenbHas IuTepaTypa

1. KyuepsieB b.B. Mexanuka crutonrssix cpea. YueOHuk s By308. M.: MUCucC.
2000. -320 c.

2. DKCIepuMEHTaIbHBIC METOIBI MEXAaHUKHU Te(POPMUPYEMBIX TBEPIBIX TEN (TeX-
HoJIoTHYecKue 3amaun oOpabotku masnenueMm) / B.K. Boponrnos, [1.1. [Tomy-
xuH, B.A. benesutun, B.B. bpunsza — M.: Metannyprus, 1990. — 480 c.

3. I'pynes A.Il. Teopus npokaTku. YueOHHK 17151 By30B. M.: Metautyprusi, 1988.
— 240 c.

4. Teopus npokarku. CnpaBounuk. A.W. Lenukos, A.Jl. Tomnenos, B.W. 3to3un
u 1ap. — M.: Meramnyprus, 1982. — 335 c.

5. Teopust KOBKM W IITaMIIOBKU. YueOHOe mocobue mist By3oB. [log pen. E.IL

YukcoBa u A.I'. OBunnHuKOBa. M.: MammHoctpoenue, 1993.
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6. Ocamuuit B.5., Boponnos A.JI., besnocuxkos M.MU. Teopust u pacyeTsl TeXHO-
JIOTUYECKHUX MapaMeTPOB IITAMIOBKHU BBIABIMBAHUEM. YUeOHOE mocoOue s
By30B. M.: MI'AIIN, 2001. — 307 c.

7. bepexnont B.JIL., llepba B.H., barypun A.U. IIpeccoBanue ¢ akTUBHBIM JCH-
cTBUEM cuil TpeHuda. M.: Merautyprus, 1988. — 296 c.

8. I'pyneB A.Il., Mamkun JI.®., Xauud JI.M. TexHogorus mMpoKaTHOrO MPOU3-
BOJICTBA. YUEOHUK 17151 By30B. — M.: Metamnyprus, 1994. — 656 c.

9. TexHosorust IpoKaTHOro Mpou3BojicTBa. CripaBOYHMK B IBYX KHHUTax. [lox pe-
nakuuert B.M. 3ro3una u A.B. TpetpsakoBa. — M.: Mertammyprus. 1991. — 859 c.

10.Texuomorus u 060opyAoBaHre TPyOHOTO MPOU3BOJCTBA. Y UEOHUK I BY30B. /
B.A. Ocanunii, A.C. Bapunun, B.I'. 3umosen, A.Il. KonmukoB. — M.: UaTepMmer
Nuxunupunr, 2001. — 608 c.

11.Hosble mpouecchl AeopMaliy METAJIOB U CIUIABOB. YueOHOe rnocolue s
By30B. / A.Il. Konukos, II.W. [Tonyxun, A.B. Kpynun u ap. — M.: Beicimas
mkosa, 1986. — 351 c.

12.1llep6a B.H., Paitt6apr JI.X. TexHonorus npeccoBaHus METAJUIOB. YUYEOHHK
1151 By30B. — M.: Metannyprus. 1995. — 336 c.

13.AmueB Y.A., Terepun ['.I1. Cucrema aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
TEXHOJIOTUU TOopsiyeil oObemMHOM mmTamnoBku. M.: Mammnoctpoenue, 1987.
224 c.

14 . lpysinoB b.A. Tlpukiiagnas Teopus IUIACTUYHOCTH MOPUCTHIX Ted. M.: Mammu-
HOoCcTpoeHue, 1989. — 168 c.

15.Yepuspiues B.H., Jluneukwnit b.JI., Kpynua A.B. O0paboTka MeTaJljIoB AaBiie-
HHUEM B KOHTPOJIMpYyEMbIX cpeaax. — M.: Meramnyprus, 1993. — 272 c.

16.06pabotka metamwioB B3psiBoM / A.B. Kpynun, B.. ConoBees, I'.C. Ilonos u
ap. — M.: Meramnyprus, 1991. — 496 c.

17 KonnamuaukoB A.U., ApedreB b.A., Manyiinos B.®. JlebopmupoBanue Kom-
MO3UIIMOHHBIX MaTepuainoB. —M.: Metamnyprus, 1982. — 243 c.

18.Ko6eneB A.T'., IloranmoB N.H., Ky3ueuos E.B. TexHnonorus ciouctsix mMera-
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ITopsaAnoK OUEHKH YPOBHSI 3HAHUN COMCKATE/sl YYCHOM CTeNeHM KaHAWAaTa

HAYK

Kannnparckuil 3x3aMeH MO CIENUAIbHOW JTUCIUILIMHE MO HAYYHOM CIIEIUAIbHO-
ctu 2.6.4 O6paboTka METayUIOB JaBJIECHUEM IIPOBOJUTCSA B YCTHOU opme 1o Ou-
neTaM. DK3aMEHAIMOHHBIN OWIJIET BKIIIOYAET B ce0s TPU TEOPETUUYECKHUX BOMPOCA.
Bpemst Ha TOATOTOBKY K OTBETY Ha SK3aMEHAIMOHHBIN OomteT — 10 40 MUHYT.

Komuccusa no npuemy KaHAMAATCKOIO 3K3aMEHA MO CHEUUAIbHOM THUCLMUIUIMHE
MPaBOMOYHA MPUHUMATh KaHJIMAATCKUN 3K3aMEH MO CHEUHAIBHON AUCHMIUIMHE,
€CJIM B €€ 3aCEJaHUM Y4aCTBYIOT HE MEHEE 3 CIEUUAJIMCTOB, UMEIOIIUX YUYEHYIO
CTENEHb KaHAuJaTa WIM JOKTOpa HayK MO HAayYHOM CHEUUATbHOCTH, COOTBET-
CTBYIOUIEH CIEUUAIbHON AUCIUIUIMHE. Perienue, npuHiATOe KOMHCCHER, 0popM-
JISIETCSL IPOTOKOJIOM 110 YCTAaHOBJIICHHON (hopme. YHUBEPCUTET BIIPaBE MPUMEHSTh
JUCTAaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJOTUH NP MPOBEICHUN KaHIUJATCKOTO
sk3ameHa. [Ipu npoBeneHUM KaHAUJAATCKOTO 3K3aMEHa C MPUMEHEHWEM JIUCTaH-
IIMOHHBIX 00pa30BATENIbHBIX TEXHOJOTUN ObOecrneunBaeTcsl HIACHTU(DUKALINS Y-

HOCTH aCIHUPAHTOB/TIPUKPEIITICHHBIX JIHII.

OneHKa ypoBHsI 3HAHUI COMCKATENSI YUYEHOM CTEIEHH KaHIuJaTa HayK ONpeneis-
€TCsl IK3aMEHAIMOHHBIMU KOMHUCCHUSIMU MO MATUOAIIBHOM CUCTEME: «OTIUYHO,
«XOPOILO», «YIOBIECTBOPUTEIBHOY», «HEYAOBJICTBOPUTEINLHO». [Ipu oneHke 3Ha-
HUW U YPOBHSI IOATOTOBKU COMCKATENsl YYEHOUW CTENEHM KaHJIWJaTa Hayk, Oompe-
NENSAETCA:

— YPOBEHb OCBOEHHUS MaTepuaa, peyCMOTPEHHOTO POrpaMMON KaHIUIaTCKO-
ro 3K3aMEHa;

— YMEHHME UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IPU BBIIIOJHEHUH TPAKTUYECKUX
3a1ad;

— 000CHOBaHHOCTb, YETKOCTh, KPATKOCTh U3JI0)KEHHS OTBETA.

OOIMMH KPUTEPUSIMH, ONPEACIAIOINIMMHU OLICHKY YPOBHS 3HAHUI COHMCKATEJs

quHOﬁ CTCIICHU KaHAWAaTa HaYK, ABJIAIOTCA:
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— JUIA OLEHKU «OTIMYHO»: HAIMYME TTyOOKHX U UCUYEPIBIBAIONINX 3HAHUN B 00B-
€Me IPOMAECHHOTO NPOTrPaMMHOI0 MAaTepuaya, MPAaBUIIBHBIE W YBEPEHHBIE JIEH-
CTBHUS 110 IPUMEHEHHUIO IOJYYEHHBIX 3HAHUM Ha IIPaKTUKE, TPAMOTHOE U JIOTHYe-
CKM CTPOMHOE M3JIOKEHHE MaTepuasia IpHU OTBETE, 3HAHHUE JOMOJHUTEIBHO PEKO-
MEHJIOBaHHOMW JINTEPaTypHl;

— JUISl OLICHKH «XOPOULIO»: HAJIMYUE TBEPABIX U JOCTATOYHO IOJIHBIX 3HAHUH IIPO-
IPaMMHOTO0 MaTepuaia, He3HAUYNTEIbHbIE OIIMOKH MPU OCBEIEHUN 33JJaHHBIX BO-
IPOCOB, ITPaBUJIbHBIEC NEUCTBUS 110 IPUMEHEHHUIO 3HAHUM Ha IIPAKTUKE, YETKOE U3-
JIO’KEHUE MAaTEpUAIIA;

— JUISl OLIEHKH «yJIOBJICTBOPUTENIBHO»: HAJW4YUE TBEPABIX 3HAHWUU IPOUIAECHHOIO
MaTepuaia, U3JI0)KEHUE OTBETOB C OLIMOKAaMU, YBEPEHHO MCIPABIISIEMBIMH MOCIE
JOTOJHUTENBHBIX BOIPOCOB, HEOOXOUMOCTh HABOASIIMX BOIPOCOB, MPAaBUIIbHbBIE
NEUCTBHUSA 110 NPUMEHEHHUIO 3HAHUM HA NTPAKTHKE;

— JUIsl OLICHKU «HEYJIOBJIETBOPUTEIBHOY»: HAJINUKE IPyObIX OMIMUOOK B OTBETE, HE-
IIOHMMAHUE CYIIHOCTH HM3JIaraéMoro BONPOCAa, HEYMEHHUE NPUMEHATH 3HAHUS Ha
IIPAKTUKE, HEYBEPEHHOCTh U HETOYHOCTH OTBETOB HA JOIOJHUTEJILHBIE U HABO-

JAIIAE BOITPOCHI.



