MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

CycanH A. B.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAT'PEB U HATPEBATEJILHBIE YCTPONUCTBA

Hanpagnienue/cnenuaibHOCTb 15.03.01 MamuMHoOCTpOeHHe

TOATOTOBKH

Cnenuanusanusa/npoduab/nporpaMma MaIuuHEI ¥ TEXHO/I0THsA 00pPad0TKH METa/IJIOB AaB/IeHHEM
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs 3aouHas

®dakybTeT E Opyxue u cucTeMbl BOOPY)KeHUsI
Breinyckaromas Kadegpa E4 BBICOKO3HEPTETUYECKHUE YCTPOVICTBA

ABTOMATHNYECKUX CUCTEM

Kadeapa-pa3padorunk paboueit E4 BBICOKOSHEPTETUYECKUE YCTPOMCTBA
NporpaMMabl ABTOMATUYECKUX CUCTEM
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B = ﬁ AYJUTOPHBIE 3AHATUSI | CAMOCTOSATEJ/IBHASI PABOTA B
o= | O ani
o) =
a E = | g = = X = 2 | 2=
BEREEIR: MEEEE 2 | 2 53 28
P 955 E g EoZEEE e D E ERE
N4 e > = =) = X
5E|B| 8 % EZ|EE 8§ %  E5 38
3 A o< < A o = &
R LIS S | S |88 E
=5 <F | & & & =2 | =
a2 | H = = > > S <
o % M < [~
@]
4 |7 3 | 108 4 4 0 0 104 0 0 104 ilgg’

Cankrt-ITetepOypr
20 r 21911



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.01 MammuHoCTpO€EHHe
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kacdenpa E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA
ABTOMATHNUYECKUX CUCTEM
Kupees Oner JleoHnpoBud, K.T.H., JOLIEHT

Kadeapa E4 BEICOKOOHEPTETUUECKHWE YCTPOMCTBA
ABTOMATUYECKHNX CUCTEM
Hectepos Hukomnaii iBaHOBUY, K.T.H., IOLIEHT, 3aBeyOL1i Kadeapoit

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka .

paboueii mporpammel E4 BBICOKOOHEPTETUUYECKUE YCTPOUCTBA ABTOMATUUYECKUX
CUCTEM

3aBegytromuii Kadezapoit Hecrepos H.U., k.T.H., fow.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E4 BEICOKO3HEPTETUYECKHUE YCTPONUCTBA ABTOMATUYECKNX CUCTEM

3apenyrorui Kadeapoit Hecrepos H.I., K.T.H., fio1l.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAT'PEB U HATPEBATEJIBHBIE YCTPONCTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TTICK-1.03 — criocobeH pa3pabaThiBaTh HOBBIE TEXHOJIOTUUYECKHE TIPOLIECCHI IMCTOBOW U 06BEMHOM XOIO[HON
LIITAMITOBKH, KOBKH, TOpsiUel IITaMITOBKU

[ICK-1.13 — crioco6GHOCTh BLIOMpATh MeTOZ, TepMUYeCKOi 00pabOTKM M HarpeBa 3aroTOBKW U HeOOXOAUMOe
HarpeBare/bHOe yCTPOKCTBO

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-1.03

3HAHUA:
LjeJield IPUMeHeHHsT HarpeBa 3ar0TOBOK U /leTajiell B TEXHOIOTHUeCKUX Tpolieccax 00paboTKH MeTasioB

JIAB/IEHUEM U B TPOM3BO/ICTBE TEXHOIOTMUECKOM OCHACTKH;

YMeHUsi:

BbIOMpaTh METOJ, TepMHUECKOW 00pabOTKM W HarpeBa 3aroTOBKM M HEOOXOJHUMOEe HarpeBaTe/bHOe
YCTPOKCTRBO;
IICK-1.13

3HAHUA:
3HaTb Hd3HAU€HHWe MeTOAOB U PEeXHUMbI TepMHHECKOﬁ O6pa6OTKI/I C LeJIbKI0 pAa3ylnpOuHEeHUd U

YIIpOUHEHUA MeTd/l/ld; TUIIOB HarpeBadTe/IbHBIX YCTpOﬁCTB, NMpUMeHsAeMbIX B Ky3HEUHO-LITaMIIOBOYHOM
TMMpOU3BOACTBE,;

YMeHUsi:
BBIOMpATh METOJ TepMHUUecKold 00pabOTKM M HarpeBa 3aroTOBKM M He00OXOAMMOe HarpeBaTeIbHOe

YCTPOICTBO;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Huconriinna HAT'PEB 1 HAI'PEBATEJIBHBIE YCTPOMCTBA siBiisieTcsl JUCLUTIIHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasieHuto 15.03.01 MawuHocmpoeHue.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE W TEXHO/IOTMM KOHCTPYKINMOHHBIX MATEPHWAJIOB,
OUBNYECKHUE OCHOBBI INTACTUYECKOU JE®OPMAIINN, YUYEBHBIN TPAKTUKYM.

Co,qepmafme JUCLIUTIMHBI 5IBJIsIeTCsl OCHOBOM /Jist ocBoeHus auciumivd: TEXHOJ/IOTUSA KOBKHA
N OBBEMHOU IITAMITIOBKH, TEXHOJIOT'YA ITPON3BOJCTBA IIITAMIIOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — crocobeH rpUMeHsITh ecTeCTBeHHOHAayuYHbIe U 00IerH)KeHepHbIe 3HaHWS1, MeTO/[bl
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/IMpoBaHus B MpodeCcCHOHaNbHOM [iesiTeIbHOCTH

¢ OIIK-12 — CnocobeH ob6ecreunBaTh TeEXHOJOITMYHOCTh M3/1e/TUi U TPOLECCOB UX U3rOTOB/IEHUS, YMETh
KOHTPOJIMPOBATh COOMIO/IEHNEe TEXHOIOTUYeCKON IUCIUTUIMHBI PY U3TOTOBIEHUH U3/IeUH
MAalIUHOCTPOEHUSI

¢ OIIK-5 — CrniocobeH paboTaTh ¢ HOpMAaTUBHO-TEXHUUECKOM IOKYMEHTALIUEH, CBSI3aHHOM C
npocgecCcOHaNbHOM [eITebHOCThIO0, C YUETOM CTaH/apTOB, HOPM U MIpaBuUII

¢ TICK-1.05 — CriocobeH oripe/ie/iaTh HaNpsKeHHO-1e(hOPMUPOBAHHOE COCTOSTHUE 3aTOTOBKH B MPOLIECCe
ee I/1aCTUYeCKoro ZieopMHUpOBaHUS

e TICK-1.13 — CrniocobeH BbIOMpaTh METO/ TepMHUeCKOM 00pabOTKY 1 HarpeBa 3ar0TOBKH U
HEeoOX0ZIMMOe HarpeBaTe/IbHOe YCTPOHCTBO

e TICK-1/24.2 — CriocobeH IpOBOJMTE FKCIIEPHUMEHTBI 110 UCC/IeI0BaHUI0 TeXHO/IOTYeCKUX IapaMeTPOB
orepanuii 00paboTKK MeTaslIoB JjaB/ieHreM I0 CTaHAAPTHBIM U 3alaHHBIM MeToAuKaM, 0b6pabareiBaTh 1
TeXHUYeCKH TPaMOTHO 0)OPMJISITh Pe3y/IbTaThl HAyYHO-UCC/Ie0BaTelbCKuX paboT B 0bmacTu
MalIUHOCTPOEHUSs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe Pa3je/oB U JUAAKTHYECKHX eAHHHL]

BCEI'O

AypuTopHbIe
3aHATHA

B KOHTAKTHO#M

dor

pMe

BCEI'o

Jlekuuun

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.03

TICK-1.13

Paspen 1. O0uyue mosio)KeHusi Teopuu HarpeBa. 1.1 OCHOBHbIE [0JIOKEHHUsI TEOPUH HarpeBa
u Terionepesaun. O61Me cBesleHUs 0 HarpeBe MeTanna. OCHOBHbIE TUIIbI HarpeBa. Bubl
niepefaur Tervia. 1.2 TernonpoBoaHoCTs. TemmneparypHoe none. Teriora cropaHus ToOIIMBa.
KoHBeKLMsI 1 KOHBEKTHBHBIH TeriooomeH. V3nyuenue u ero npupoga. 1.3 TIpsiMoit Harpes.
VIHAYKLMOHHBIN HarpeB. DJIeKTPOKOHTAKTHbIN Harpes. 1.4 Beibop HarpeBaTe/bHbIX
YCTPOWCTB.

23

22

Paspgen 2. Harpes u oxnaxjaeHue MeTaiia. TepMHUYecKHi pe)XMM KOBKH H ropsyei
06bemMHO# mTamMnoBky. 2.1 CTpyKTypHbIe U (ha30Bble NPeBpaLleHust B METa/lIe [IPU Harpese.
W3menenue (1)]/131/[‘-IGCKI/IX ¥ MeXaHHUYeCKUX CBOMCTB MeTasia TIpU Harpese U OXJIaXKI€HUH. 2.2
TeMﬂepaTypHLle WHTepBaJibl KOBKU CTa/IU W BIUAIOLINE Ha HAX CIJaKTOpLL 2.3 CreneHb
«MaCCUBHOCTH» 3arOTOBKH U €e KO/IMYeCTBeHHas XapakTepruCTHKa. Pacuer BpeMeHH Harpesa.
2.4 OxkanuHoo6pa3oBaHue 1 06e3yriepokiBaHue. 30HbI epeXkora U neperpesa. Ox/axjeHue
¥ CIIOCOOBI OXJIXKAeHUS CTa/IbHBIX TTOKOBOK.

23

22

20

20

Paspen 3. Harpes 3aroToBoK B I/IaMeHHBIX Iedax. Bujpl TormBa. 3.1 'openre — ocHOBa
MeYHOM TEIrVIOTEXHUKH. XapaKTepPUCTHKHU U CBOMCTBa ToruBa. Crioco6bl CKUraHHs TOTI/IMBA.
3.2. TeriooOMeH, TerIoBoi 0anaHC ¥ TeryIoTeXHUUeCcKye rokasareau. 3.3 Turel,
KOHCTPYKLIMM I/IaMeHHBIX Teueld U ux Knaccudukaius. 3.4 YCTpoiicTBa Jjisi OKAraHUs
TOIUINBA, Ya/eHHsI IPOAYKTOB FOPEHHSI ¥ TPUOOPHI KOHTPOJIS.

23

22

20

20

Pasaen 4. DneKTpoHarpeB M HHAYKLHOHHbIH HarpeB. Bupl npuMeHsieMoro
oGopyaoBanus. 4.1 Harpes B a/1ekTporneydax conpotusienust. Knaccugukaryst u ocobeHHOCTH
KOHCTPYKLIUU BHEKT])OHG'{Q;I. 4.2 dusnyeckas CYIJHOCTb W OCHOBHBI€ ITPUHLIMITBI
WH/IYKLMOHHOTO Harpesa Metasuia. Knaccudukaryst 1 0co6eHHOCTH KOHCTPYKLIMH
WHAYKLMOHHBIX Harpearenei. 4.3 TexHrka 6e301acHOCTH U MpaBH/Ia SKCIUTyaTalH MIpu
paboTe ¢ 371eKTPUUYeCKIMHU HarpeBaTe/IbHbIMH YCTPOHCTBaMH.

22

21

20

20

Pazpaen 5. CamocrosTenbHasA padora cryAeHTa. BrinonHeHye fomaniHero 3azanus "OLeHKa
KauecTBa HarpeBa 3arOTOBKH''. AHa/IM3 UuepTeka TIOKOBKH, BH/ja ¥ Pa3MepPOB 3arOTOBKH.
‘YcraHoB/ieHHe Bi/ja HarpeBa (TpsiMOi, KOCBeHHbI). Pa3paboTKa TeXHOIO MK HarpeBa
3aroTOBKHM (C/IMTOK WM NpoKar). Ornpe/ieneHre TeMIieparyphbl HarpeBa 3aroTOBKH 1
TemreparypHoro uHTepBana. O60CHOBaHHe U OnpejesieHre CKOPOCTH Harpesa. Pacuer
TIPOZO/DKUTEIbHOCTH Harpesa.

17

17

20

20

Bcero 3a 7 cemecTp

108

104

100

100

Bcero no gucoumiHe

108

104

100

100

3.2. CamocronTenbHast padora crygenra (CPC)

HOMep U HAUME€HOBaHHE pa3je/ia JUCIIUII/TUHBI

CojaepxaHue yue0HOro 3a/[aHUsl

Oo0neMm,
4acoB

Pazpen 1. O6mue 1osoykeHrsi TEOPUU Harpesa.

W3yueHrie peKOMeHI0BaHHOU
JINTEepaTyphlL.

22

Pa3zpnen 2. HarpeB u oxyiakJeHve MeTasia.
TepMmuuecKuii peXXrM KOBKH 1 ropsiueli 00beMHOH
LITaMIIOBKHU.

N3yueHne pekoMeHZ0BaHHOMN
JINTeparyphl.

22

Pazpen 3. HarpeB 3aroToBOK B IJlaMeHHBIX TTeyax.
Buge! Tonmga.

N3yueHre peKOMeH/I0BaHHOM
JIUTEpaTypBhl.

22

Pa3nen 4. DnekrpoHarpeB ¥ UHIYKI[MOHHBIN Harpes.
Buzbl mpuMeHsieMoro 060py10BaHus.

N3yueHue peKoMeH/I0BaHHOM
JIUTepaTyphl.

11

BelnosiHeHWe joMalliHero 3aaHus
"PacueT XapakTepUCTUK UHIYKTOpa'

1

10

6 |Pa3gen 5. CamocTosiTenbHasi paboTa CTyAeHTa.

BrimonHeHue foMaliHero 3aaHust
"OLleHKa KaueCTBa Harpesa
3aroToBKu"

17

Bcero 3a 7 cemectp

104
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/IN CEMECTPA
12|34/ 5 |6 9 [10(11/12|13|14| 15 |16 17
7 TexK | AP TexK | AP TexK |AP| O3, Bornp.Aud.3au, aud. 3au.

YcnoBHble 0003HaueHUSI:

P — nuarHocTUueckasi paboTa;

TekK — BOIpPOCHI [/151 TEKYILIETO KOHTPOJIS;
3 — nomaiiHee 3a/iaHue;
Bomnp.Iud.3au — Bonpock! K AnddepeHIIMPOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBAHHEBIHN 3a4erT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx dpopmax:
JMarHoCThYeckas pabora;

BOIIPOCHI AJ1d TEKYILETro KOHTPOJIA;

AOMalllHee 3aJdHue,

BOMPOCHI K M depeHL[IDOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTaus IIPOBOJUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. T. KceHooHTOB. . PacyéT 1 KOHCTPYHpPOBaHHe HarpeBaTe/bHbIX yeTponcTB. M.: M3a-8o MI'TY um.
H. 2. baymaHna, 2014, 3n. pec.

2. A. FO. Asepkues, /1. U. Bepexxkorckuit, FO. C. BunbunHckuii. KoBka u mtammoBka. T. 1 MaTepuabl 1
HarpeB. O6opygoBanue. Koeka. BI'TY "BOEHMEX" um. [I. ®. YctuHora, 1985, 32 3K3.

3. T. A. OxonoBuu. . HarpeB 1 HarpeBarte/ibHbIe yCTpoicTBa. bapHayn: V3g-so AntI'TY, 2010, 3. pec.

4. . JI. KoHCTaHTHHOB. . TeXHO/IOTHsI KOBKU ¥ Topsiueii 00bEMHOM 1mTamnoBky. M.: UTHDPA-M, 2014, 5.
pec.

5. H. 1. Hectepos, B. I. TporwH, O. JI. Kupees. . TexHOIOTHsE X0/0[HOH 00bEMHO IIITAMITOBKH.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2016, 46 3K3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. A. FO. ABepkues, [I. 1. bepexxkoBckuii, 3. @. borganos. Koka u miramrioBka. T. 1 Marepuasibl 1
HarpeB. O6opyznoBanue. Koeka. BI'TY "BOEHMEX" um. /1. ®. YctrHOBa, 2010, 2 9K3.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://moodle.voenmeh.ru — BI'TY &quot;BOEHMEX&quot; um. [1.®. YctuHosa // Moodle;

2. http://www.library.voenmeh.ru — ®yunzaamenTansHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.D.
YcTrHOBa;

3. https://e.Janbook.com/ — DBC JlaHs;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DieKTpOHHO-0MO/IMOTeYHast CUCTEMa;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynHnamenTansHas oubmioreka BT TY «k BOEHMEX» um. [1.®. YctuHoBa — DyHAaMeHTabHas
oubmoreka BI'TY «BOEHMEX» um. [1.®. YcTrHoBa.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueli mporpaMme JUCIHTLTHHBI
HATPEB 1 HATPEBATEJIBHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Iuciunmuda HATPEB Y1 HAT'PEBATEJ/IBHBIE YCTPOMCTBA siBnisieTcs JUCLUIUIMHOM YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsiennto 15.03.01 MawuHocmpoeHue. Juciiuriviia peanu3yeTtcs: Ha dakynsTere E OpyKHe U CUCTEMBI
Boopyxxenusi BI'TY "BOEHMEX" wm. [J.®. Ycrunosa kadenpoit E4 BBICOKODHEPTETUUECKUE
YCTPOMCTBA ABTOMATUYECKUX CUCTEM.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.03 crniocobeH pa3pabaThiBaTb HOBBIE TEXHOJIOTMUECKHE IPOLEeCChI JMCTOBOH M 00BEMHOH XOI0[HOM
IIITAMITOBKH, KOBKH, TOPSTUe IIITAMITOBKHY;
[ICK-1.13 criocobHOCTb BBIOMpPATh METOf, TepMHUeCKOH 06paboTKM M HarpeBa 3aroTOBKH U HEOOXoAuMoe
HarpeBaTeslbHOe YCTPOMCTBO.

Cojiep>kaHye IUCIMIUIAHBI  OXBAaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C OCOOEHHOCTIMM HarpeBa u
HarpeBaTe/bHbIX YCTPOHCTB. (OCHOBHBIE MOIO)KEHUSI HarpeBa U OXJIaXKAeHUs MeTasia. TepMUUeCcKuil pexxum
KOBKU U ropsiueid 1ITaMIOBKWA. HarpeB 3aroToBOK B IJlaMeHHbIX MeuaxX. Buzbl TorimvBa. D/eKTpPOHArpeB U
WHZAYKLMOHHBIA HarpeB. Bupl mpumeHsieMoro 060pynoBaHuys).

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e BOMPOCHI AAJIs TEKYILIero KOHTPOJIS;
e JiOMalllHee 3aJjaHue;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TpelyCMOTPEeHbI JIEKI[MOHHBIe 3aHATHS (4 u.), camocTosATebHas paboTa cryzmeHTa (104 u).
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IIpunoxenue 2

K paboueli mporpaMme JUCIATTHHBI
HATPEB 1 HATPEBATEJIBHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., U3 HUX 4 4. ayAUTOPHBIX 3aHATUH, U 104 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue padoThI Pekomenjiyemas 1uTeparypa prm::véKOCTb’
Pazgen 1. O0uiye mo/I0KeHUsi TEOPUH Harpepa.
I'. A. OxonoBuu. . HarpeB u HarpeBarte/ibHble yCTPOMCTBA:
N3yuenue bapnayn: U3a-so AntI'TY, 2010 (3)
PEeKOMeH/I0BaHHOM A.T. KcernodoHToB. . PacuéT u KOHCTpyUpOBaHHe 22
JIATepaTyphl. HarpeBare/bHbIX ycTpoicTB: M.: 3a-s0 MI'TY um. H. 3.
Bbaymana, 2014 (-)
Wroro no pazzeny 1 22
Paspen 2. Harpes u ox/iax/eHue MeTa/l/ia. TepMuUecKuii pe)xuM KOBKH U ropsiueii 00beMHoO#
IITaMIIOBKH.

Vzyuerie . I'. A. OkonoBuu. . HarpeB 1 HarpeBaresibHbIe YCTPONCTBA:
PEKOMEH/0BAHHOM BapHay:1: Usg-so ArtI'TY, 2010 (4, 5) 22
JIUTepaTyphbl.

Wroro o pasgeny 2 22

Paspen 3. HarpeB 3aroToBoK B /laMeHHBIX Ieuax. BujbI ToniMBa.

Wsyuene o I'. A. OxonoBuu. . Harpes 1 HarpeBare/ibHble YCTPOMCTBA:
PEKOMEHAOBAHHOM Bapnayn: U3g-so AntI'TY, 2010 (-) 22
JIUTEepaTyphbl.

Wrtoro no pa3geny 3 22

Paspen 4. DneKTpoHarpeB M HHAYKIHOHHBII HarpeB. Bujbl IpuMeHseMoro 000py/0BaHuA.

3agaHus "O1jeHKa
KaueCTBa Harpesa
3aroTOBKHU"

Nsyuenne
peKOMeH/J0BaHHOM I A. OxonoBuu. . Harpes 1 HarpeBare/ibHble YCTPOMCTBA: 1
JIATEPAaTyPhbl. Bapnayn: U3a-so AntI'TY, 2010 (6, 7)
BbInosiHeHye 0MalIHero H. U. Hecrepos, B. I. Tpoiuun, O. JI. Kupees. . TexHosorus
3agaHus "Pacuer X0/1I0HOH 00béMHO mtamnoBku: CI16. BT TY "BOEHMEX" um. 10
XapaKTepUCTHK . ®. YcruHoga, 2016 (2.3.2)
WHAYKTOpA"
Wroro no pasgeny 4 21
Paspen 5. CamocTosiTes1bHasA padoTa CTyfeHTa.
Boimonnenue fomamiHero | A. FO. ABepkues, /1. . BepexxkoBckuii, FO. C. BUnNbuMHCKU. 17

Kogka u mtammnoska. T. 1 Marepuasbl u Harpee. O60pyzoBaHue.
Koeka: BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 1985 (-)
U. JI. KoHCTaHTHHOB. . TeXHO/IOTHsI KOBKH U ropsiueii 00EMHOI
mtamrioBku: M.: UTHOPA-M, 2014 (3)

A.T. KceHodoHTOB. . PacuéT 1 KOHCTpyHpOBaHHe
HarpeBare/bHbIX ycTpoiicTB: M.: U3a-80 MI'TY um. H. 3.
baymana, 2014 (-)

I'. A. OkonoBuu. . Harpes u HarpeBare/ibHble yCTPOMCTBA:
Bapuayn: U3g-Bo Antl'TY, 2010 (-)

A. 1O. ABepkues, . U. bepexxkoBckuid, 3. @. borgaHos. KoBka u
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mramroBka. T. 1 Matepuansl u HarpeB. O6opynoBanue. KoBka:
BI'TY "BOEHMEX" nm. []. ®@. YctuHoBa, 2010 (5, 6, 7, 19)

Wroro no pasgeny 5

17
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHBI
HATI'PEB 1 HATPEBATEJIBHBIE YCTPOVICTBA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e JOMalllHee 3aJjaHue;

*  BOIIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

JomaiHee 3aiaHue
Tembl JoMaIlIHero 3a/IaHUs:
1. OueHKa KaueCTBa HarpeBa 3arOTOBKH.
2. Pacuet napamMeTpoB MHAYKTOpA.
OTueT 1o JoMaIlHeMy 3aJJaHHI0 Jo/bKeH ObITh odopmer o I'OCT 7.32-2017.
IToMalliHee 3a/jlaHAe CUUTAETCS BHITIOJIHEHHBIM, €C JIi 00YUarOI[UIACS MPABUIbHO BLIOPAJI TUIT 000PYJ0BaHUS U
MPOBeJT Bce HeoOX0[UMbIe pacueThl MapaMeTpPOB HarpeBa U(W/n) HarpeBaTeIbHOTO YCTPOWCTRA.

Bomnpocsl Ajs TeKyIero KOHTpPOoJIst
Bomnpockl /17151 TEKYI1Iero KOHTPOJIS yCIIeBaeMOCTH B (hOpMe IMarHOCTHUeCKOW PaboThI
pa3pabatbiBaroTcst (OOHOB/ISIFOTCST) €XKer0JHO B COOTBETCTBUH C MaTeprajiaMu, U3y4eHHBIMHU 00yJaroIiMHCS.

Bonpocsl k guddepeHurpoBaHHOMY 3aueTy

1. ITepeuric/iuTe OCHOBHBIE IIOJIOKEHUSI TEOPUU HarpeBa U Tervionepeiau. YKaKuTe BUAbI [lepesiauyu
Terna.
2. Oxapakrepu3yiiTe MOHATHUS «TETUIONIPOBOJHOCTD», «TeMITepaTypHOe Tojie», «ko3hduiuerT
TETJIOMPOBOJHOCTH», «TETJIOTA CTOPaHUs TOTUTUBA», «KOHBEKIHs», «KOHBEKTUBHBIN TETI000MeH»,
«K03(D(DUITMEHT TETUIOOTAaum», «U3TYUeHHEe», «3aKOH U3JTyUeHUsD».
3. YKakuTe OCHOBHbIe IIPUHLIUIIBLI [IPSMOI0, UHAYKLMOHHOTO U 31eKTPOKOHTAaKTHOro Harpesa. Kak
MIPOUCXOAUT BBIOOP HarpeBaTe/bHbIX YCTPOWUCTB?
4. OxapakTepu3yiTe I10 JUarpaMMe «KeJjie30-yIiepoj» CTPYKTYPHbIe U ¢a30Bble MpeBpallieHys B MeTasuie TIpu
HarpeBe, KDUTUUeCKHe TeMIiepaTyphl, (ha3bl COCTOsIHUS MeTasina. Kak usmeHstotTcs ¢husndeckue U
MexaHWuyeCKUe CBOMCTBA MeTaslla [IPU HarpeBe U OX/1aKJeHuu?
5. OnuimuTe SIBIEHUS] OKATMHOO00pa30BaHus v 00e3yT/iepoyKUBaHUS.
6. Oxapakrepu3yiiTe ONTUMA/bHBINA 1 TEXHOJIOTHUECKH He0OX0ANMBbIM UHTepPBaJIbl TeMIlepaTyp KOBKH CTad U
YKa)KHTe (PaKTOpbl Ha HUX BiMsIOIIMe. [laiiTe IOHSATHeE 30HBI TIepeXkora U reperpesa.
7. OnuILIMTe TIPOLECC OXJIAXKAEHUS CTa/TbHBIX TIOKOBOK. [lepeuncivTe CIOCO0BI MX OXJIaXKIEeHHSI.
8. [laiiTe TOHSTHE CTEIIEHN «MaCCUBHOCTH» TTOKOBOK U €€ KOJIMUeCTBEHHOM OI[eHKU.
9. Kak npoucxofUT pacueT BpeMeHU HarpeBa J/i1 TOHKUX M MaCCUBHBIX 3aTOTOBOK, [1/1s1 UHAYKLIMOHHOTO
Harpesa?
10. ITpuBepuTe KnaccuUKaLMIO MaMeHHbIX reveii. ONUIINTe TUIBI U KOHCTPYKLIMIO METOAUYeCKUX
TJIaMeHHbIX Teueii.
11. OxapakTepu3yiiTe yCTPOWCTBA /ISl CKATAHUSI TOTUIMBA B TIeUM, IPUOOPBI KOHTPOJISI, UCTILITAHUS U
peryarpoBaHus paboThI.
12. IIpuBeauTe TeopeTUUECKHE OCHOBBI pacueTa IJlaMeHHbIX Neueld. Kak NpoucxoquT yzaaeHue MpogyKTOB
TOpeHus U3 reuun?
13. OnuimMTe XapakTepUCTHKY M CBOMCTBA TOIUIMBA HarpeBaTe/IbHbIX Meueii. YTo MOHKUMAROT Mo,
ra3o00pa3HbIM TOTTUBOM?
14. Oxapakrepu3yiiTe TPOLIECC TOPEHUS B TIeUd. YKa)XKUTe CrIoCcoObl CKUTaHUs Ta3000pa3HOro TOTIMBO U
YKaKUTe MOPsI0K pacueTa IpoLecca ropeHusl.
15. Oxapakrepu3yiTe MOHATHSA «TEIMJI000MeH», «TeMI0BoM HamaHC», «TeTIOTeXHUUEeCKHEe TIOKa3aTeln»,
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«K03(HUIHMEHT TI0/Ie3HOTO IeHCTBYS TTeUr», «yAe/bHbIA PacXof TeTuiay, «kKo3(duiiueHT ucronbp3oBaHus
Tervia».

16. OnMiImMTe MpoLiecc HarpeBa B 371eKTporneyax CONnpoTuB/eHys. IIpuBeanTe KiacCU(QUKALIMIO 3/IeKTporeyeit
COTIPDOTUB/IEHUS U 0XapaKTepU3yHTe UX KOHCTPYKLIMIO.

17. OnuiuuTte GU3UUECKYIO CYLIHOCTh M OCHOBHbIE IIPUHLMIIBI MH/YKLIMOHHOIO Harpesa MeTasla.
OxapakTepu3yiTe TIOHATHS «TI0OBEPXHOCTHEIN 3(h(deKT» U «CKBO3HOMW Harpes».

18. Kak MporCXoAUT BEIOOP UacTOThI M BpEMEHH HarpeBa, MOIIHOCTH UHAYKIIMOHHOTO HarpeBare/is? Onuinure
XapakTep pacrpefie/ieHHsl TeMITepaTypbl [0 CEYEHNIO 3arOTOBKH.

19. Oxapakrepu3yiTe KOHCTPYKLMIO MHAYKLMOHHBIX HarpeBareneii. [IpuBeguTe ux KnaccupUKaLuio.

20. OnumimTe KOMOWHUPOBaHHBIE CIIOCOOBI HAarpeBa. 3a CUeT Yero JOCTUraeTcsl SKOHOMHUUe CKast

3¢ PeKTUBHOCTL OT BHeAPEHUS MHAYKLMOHHOTO Harpesa B Ky3HEUHOM ITPOH3BO/ICTBE?

JuddepennupoBaHHbIii 3aueT

Mo kKa>kZOMy KOHTPOJIBHOMY MEepPOTIPUSATHIO 00yJaroluii (TpY AUarHoCTHUeCKUX paboThl, JoOMalliH1e
3aJ]aHUs U YUeT TI0CEI[aeMOCTH 3aHATHI) 00yUaronuiicss HabupaeT 6a/Ibl B COOTBETCTBUH TEXHOJIOTHYECKOM
KapTol [UCLMTUTMHLL. MUHUMaIbHOe KOMMYeCcTBO 0asyioB M KOM4YecTBO 0asiioB, HeobXomumoe [ijist TIoTyueHust
oripe/ie/IeHHOMN OLIeHKH (OT/IMYHO, XOPOIIIO, YOBIeTBOPUTE/ILHO), YCTAaHABIMBAETCSI HOPMAaTUBHBIM aKTOM 10
yHuBepcutety. Eciii o pe3y/braram 00yuyeHus B ceMecTpe 00yJaroluiics He Habpaa MUHUMAJIbHOE
KOJIMUeCTBO 0asyioB, TO eMy HeOOXOMMO BBITIOIHUTE JOMAIlIHKe 3a/JaHusI Y TIPUITH Ha 3auer.
Ecnu oOyuatomuiicst peTeHAyeT Ha 00Jiee BBICOKYIO OLIEHKY, TO eMy Heo0X0AMMO MPUIATH Ha 3aueT.
Ha 3auete cTyaeHTy IpejJiaraeTcsi OTBETUTh Ha 2 BOIIpOCa.
O1jeHKa “3auTeHO-0T/INYHO” BBICTABJISIETCS CTYAEHTY, IIPOYHO YCBOMBIIIEMY ITPOrPaMMHBIN MaTepHal,
HCUepIIbIBaloIlle, FPAMOTHO Y JIOTHYeCKU CTPOIHO ero u3jaratoiieMy, B OTBETe KOTOPOTO TECHO YBSI3bIBAeTCS
TEOpUsI C IPAaKTUKOU. TTpy 3TOM CTY/IEHT He 3aTPY/HSIETCS C OTBETOM MPH BUIOM3MEHEHUH 3a/JaHus], CBOOOIHO
CTIPaBISIeTCS C 3a/lauaMy, BOTIPOCAMU U [PYTUMH BU/IaMU TIPUMEHEeHUs 3HAHUH, MOKa3bIBaeT 3HAKOMCTBO C
JIUTEpaTypoH, MPaBUILHO 000CHOBBIBAET TIPUHSTHIE PeIleHMsI.
O1jeHKa “3auTeHO-XOPOLIO” BBICTAB/AETCS CTYAEHTY, 3HAIOLeMY TIPOrPaMMHbBIN MaTepuasl, TpaMOTHO U 110
CyILeCTBY M3JIararoiieMy ero, KOTOpbIi He [JOMycKaeT CyIlleCTBeHHbIX HETOUHOCTel B OTBETe Ha BOIIPOC,
TPaBWIBHO TIPUMEHSIeT TeopeTHUeCKUe TTOJIOKeHUs TP pellieH|H TTPaKTHYeCKUX BOTIPOCOB U 3a/jay, BiajieeT
HEoOXO/IMMBIMU HAaBBIKAMH U MPHEMaMHU MX BBITIOTHEHUSI.
OrieHKa “3auTeHO-Y/[OB/IETBOPUTETEHO” BBICTABJISIETCS CTY/IEHTY, KOTOPBIN MMeeT 3HaHUS TOLKO OCHOBHOTO
MaTepHasia, HO He YCBOWJI JieTaseld, 1oMycKaeT HeTOYHOCTH, HeIOCTaTOYHO MpaBUIbHbIe ((OPMY/IMPOBKHY,
HapyIIeHus 10C/e[J0BaTeIbHOCTH B U3/I0KEHUH MTPOTPaMMHOTO MaTepHrasia U UCIBITEIBAeT 3aTPyAHeHUs TIPU
BBITIOJTHEHUU MPAKTUYeCKUX 3a/iay.
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Bonpocs! a4 Tekyiero
KOHTPO/4,
4 7 Pasgen 1. O0miue mo/10KeHus 23 1 1 2 20 | 20 HomaiHee 3agaHue,
TeOpHUH Harpesa. Bomnpoce! k
nuddepeHIIPOBaHHOMY
3auery
Pasgen 2. Harpes u Borpocs! a1 TeKylero
KOHTPOJIS,
oxJIaKAeHUe MeTaJlia. TomarumHee 3aaHme
4 7 |TepMHUeCKHH Pe)XUM KOBKH | 23 1 1 22 20 | 20 A ’
o o Borpocs! K
U ropsiyeii 00eMHOM HepeHIMpOBaHHOM
IITaMIOBKH. A PEHLMD y
3a4eTy
Bonpocs! a4 Tekyiero
Paspgen 3. HarpesB 3aroroBok KOHTPOJIS,

4 7 |B my1aMeHHbIX nedax. Bujb1 23 1 1 22 20 | 20 Bormpocs! K

TOIUIMBA. I depeHIIMPOBaHHOMY
3aueTy

Paspen 4. diieKTpoHarpes u Boripocal s Texyluiero

WH/IYKIIHOHHBIA Harpes KOHTPOJIs,

4 7 ) 22 1 1 21 | 20 | 20 Bompockl K
Bujbl npuMeHseMoro H(EpEHIMPOBAHHOM
o0opyaoBaHuA. A peHy y

3auery

4 7 Paspen 5. CamocrosrensHasn 17 0 0 17 20 | 20 [JomarHee 3asaHue
pabota crygeHTa.

Bcero 3a 7 cemecTp 108 | 4 4 104 | 100 | 100
Bcero no guciuiuinee 108 4 4 104 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.03

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 11

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

C Kako# 11eJIbI0 B TEXHOJIOTHYeCKUX TIPOIieccax MPUMEeHSTIOT PeKPUCTa/UTA3al[MOHHBIN
OTXKUT?

C Kako¥ 1jeJIbI0 B TEXHO/IOTMYeCKUX MTPOLIeCCax U3rOTOB/IEHUs pabouero MHCTPYMeHTa
[IPUMEHSIIOT 3aKaJIKy?

C Kako¥ 1|eJIbI0 B TEXHO/IOTMYeCKUX MPOLIeCCax U3rOTOB/IEHUs pabouero MHCTPYMeHTa
[IPUMEHSIIOT OTITyCK?

Lless TepMUuecKor 06paboTKu monydabprkaTa UM 1eTalu U BH/| IPUMEHSIEMOTO
o0opyzoBaHus n3BecTHBI. Kakue nmapameTpsl OyAyT SBASTHCS UCXOAHBIMH JaHHBIMU [TPU
Ha3HaueHUM Pe>KUMa HarpeBa?

B ueMm cocTouT Ha3HaueHUe HarpeBa 3aroTOBOK Iepes 00paboTKOM /jaByieHueM?

sIBneHue GBICTPOrO poCTa 3epHa, KOTOPOe TIPOMCXOAWT MPH HarpeBe MeTaslia BhIIIe
oTpe/ie/IeHHbIX TeMITeparyp, - 37O ...

Uem xapakrepusyeTcd reperpes?

Kak Ha3bIBaeTCs1 HeMCITPaBUMbIM Opak Ipy HarpeBe 3aroTOBOK Iepes 00paboTKoM
JlaBJIeHHeM?

3aroToBKH C IOrepeuHbIM ceueHreM 10 120 MM u aauHOM 60/1ee 100 MM BO3MOXKHO
HarpeBaTh 3/1eKTPOKOHTAKTHBIM WUJTM UHYKIMOHHBIM criocobom. Kakoii criocob HarpeBa
B 9TOM CJiy4yae 60Jiee 9KOHOMUUHBIH?

ITpoz0/DKUTETBHOCTE HarpeBa Orpe/iesisieTcsi BpeMeHeM NpeObIBaHMS 3ar0TOBOK B MeUr
[J151 IOCTYDKeHUSI KaKuX JIBYX Liesiei?

Kakue mapameTpbl KOHTPOJUPYIOTCS TIOC/Ie TEPMUYECKOH 00pabOTKH 3aroTOBOK?
Bonpocbl 3akpbimozo muna:
B kakoM TIpoM3BO/ICTBE MPUMEHSIFOT METOAWYECKUE TTeUH?

1. B elHUYHOM IIPOM3BOACTBE
2. B MenKocepriiHOM MPOU3BOACTBE
3. B xpynHocepuilHOM NIpOX3BO/ICTBE

4. B MaccoBOM IIPOU3BOJCTBE
Kakue napameTpbl KOHTPOUPYIOTCS B IPOLIECCEe OTXKUTa 3ar0TOBOK?

1. Temmieparypa pabouero mpoCTpaHCTBa Ieur
2. BesmmuriHa OKaIvHbL
3. Bpewms otxxura

4. Temrieparypa 3aroTOBOK
Kakue mapameTpbl KOHTPOJIMPYIOTCS TIOC/Ie TepMAYeCKoH 00pabOTKY 3aroTOBOK?

1. ®opma u pa3mepsl 3ar0OTOBOK
2. TBep0oCTb 3arOTOBOK
3. MUKpOCTPYKTYpa OTOXC KEHHBIX 3arOTOBOK

4. BpewMms 0CTbIBaHUS 3arOTOBOK

[lnst laMeHHBIX Tiedei, paboTaroMX Ha Ma3yTe U IPUPOJHOM rase, Kakoi MpOL{eHT OT
MacChl HarpeBaeMoro MeTasijia CoOCTaBJisieT yrap?

1. 10 1%.
2.1-2%

3. 2,5 - 4%.
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Ne 6

4.5-10%

Ha puicyHKe roka3aHbl BapyMaHThl YK/IaJKH1 3ar0TOBOK Ha I107ly KamepHoil reun. Bo
CKOJIBKO pa3 BpeMsi HarpeBa HeCKOJIbBKHX 3ar0TOBOK, PACIO/I0XKeHHbIX OfHA 3a JpYyroi,
OoJbllle BpeMeHY HarpeBa B TIeUH TOIBKO OJJHOM 3arOTOBKU?

1. B 1,5 pas3a.
2. B 2 paza.
3. B 2,5 pasza.

4. BpeMmst oliHAKOBOE
Bo ckonbKo pa3 Bpemsi HarpeBa 3aroTOBOK KBaZIpaTHOTO ceueHusi Oobliie, uemMm
3aroTOBOK KPYIJIOTO CeueHus1?

1. B 1,5 pas3a.
2. B 2 paza.
3. B 2,5 pasza.

4. BpeMmst oIMiHAaKOBOE
Bo ckonbKo pa3 Bpemsi HarpeBa 3aroTOBKM KBaJpaTHOTO CeueHUst 00sbIlie, YeM
3ar0TOBKY KPYIVIOIO CeUeHust?

1. B 1,25 pa3a.

2. B 1,5 pasza.
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Ne 8

Ne 10

Ne 11

IICK-1.13

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7

Ne 8

Ne 9

3. B 2 paza.

4. BpeMsi 0iMHAKOBOE
Kakoii npo1ieHT 0T MacChl HarpeBaeMoro B UHIYKIIMOHHOM HarpeBartesie MeTajiia
COCTaBJIsIeT yrap?

1.0,3-0,5%
2.0,5-0,8%
3.0,8-1,5%
4. 1,5-3,0%

[Ipy MHAYKIIMOHHOM Harpese 3aroTOBOK AvamMeTpoM MeHble 100 MM B CKOIBKO pas3s
BpeMs HarpeBa MeHbllle, YeM I[IpH Harpese B IVIAMEHHBIX [1eyax?

1. B 2— 3 pa3a MeHbllile
2. B 5-10 pa3 meHnsblie
3. B 3 — 5 pas meHbl111e

4. Bpewmsi 0IHAaKOBOE
B Kakux HarpeBaTe/IbHbIX YCTPOHCTBAX peannu3yeTcs NpsMOM Criocob Harpera?

1. ITnameHHbIe neuu.
2. DneKTpuyecKue Teur COMpPOTUBJIEHUS.
3. YCTaHOBKHM 371eKTPOKOHTaKTHOI'O Harpega.

4. YcTaHOBKY MHAYKLIMOHHOIO Harpesa.
B Kakux HarpeBaTe/IbHbIX YCTPOWCTBAX pean3yeTcst KOCBeHHbIH Criocob HarpeBa?

1. [TnamMeHHBIe M1EYH.
2. DNeKTpUUeCKre TeYu COMPOTUBTIEHUS.
3. YCTaHOBKY 371€KTPOKOHTAKTHOTO Harpeea.

4. YcTaHOBKU WHAYKLIMOHHOI'O HAarpesd.

Bonpocbl omKpbimo2o muna:

B njiaMeHHO# reun peanusyeTcs .......... criocob Harpesa

B a7eKTpruecKoii neur CONpoTHBIIEHHUS Pealu3yeTcs ....... criocob HarpeBa

B MHJYKIMOHHOM HarpeBartejie peaiusyeTcs ..... CIoCcoO Harpesa.

B ycTaHOBKax 3/1eKTPOKOHTAKTHOTO HarpeBa peajn3yeTcs ..... CIocob Harpesa.
TemnyioTa CropaHusi TBEpPAOTr0 WK KUJKOTO TOTuThBa Q — 3T0...

TernuioTa cropanusi ra3o06pasHoro Tormea Q — 370...

Kakue HarpeBaTe/ibHbIe YCTPOHCTBA PUMEHSIFOTCS [I/Is HArpeBa 3aroTOBOK Iepej
00paboTKOl MeTaJI/IOB /1aB/IeHUEM?

IMepeuncnTe OCHOBHBIE XaPAKTEPUCTHUKY PEXKHMAa HarpeBa 3aroTOBOK
(monychabpuKaToR).

PaccraBbTe Ha3BaHMs 3/IEMEHTOB KaMepHOH I/IaMeHHOM Teuw 110 mo3uLusam 1-6, 8.
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Ne 10

Ne 11

Ne 1

Ne 2

Ne 3

No 4

BepPTHKAJbHAs CTOWKA, TPY3, 00O/UI[0BOYHbLIE PaMbl, FOPU30HTa/IbHAsl CTOMKA, 3aC/IOHKa,
MObeMHbINM MeXaHW3M, pabounii CTo/

Kakue 30HbI Ipe[yCMOTPEHbI B paboueM MPOCTPAHCTBE [JIAMEHHOM MeTOIUeCKOM
neun?

OOBsICHUTE CYIHOCTh MHAYKIIMOHHOTO Harpega.

Bonpocbl 3akpblmozo muna:

Kakoe cBolicTBO MeTasijia He [JaeT HarpeBaTbCsl HAPY>KHOMY 1 BHyTPEHHEMY CJIOH0
3aroTOBKY OJJTHOBPEMEHHO?

- TeIJIONIPOBOAHOCTh
- TEIJIOEMKOCTh
- TeIJIoCHaOkeHue

- TeruioobecrieueHe
3a c4éT yero HarpeBaroTCs IJIaMeHHbIe I1eqn?

- 1€YYW HarpeBaroTCA 3a CUET COKUT'dHUA TBép,Z[OFO WJIN J)KUJKOI'O TOITJIMBA.
- M€Y HarpeBarOTCAd 3a CHET CKUT'dHWA T'da30BOI'0 U1 TBép,Z[OFO TOII/IMBA.
- [1e4Yr HarpeBarTCAd 3a CUeT COKHUI'aHMA I'a30BOI0 WU XUIKOI'O TOIJIMBA.

- [1e4YX HarpeBaroTCA 3a CHET CKUT'dHKA I'a30BOro, >XUAKOT0 W/IXW TBEPAOIro TOIL/IMBA.

OT yero Mpu UHAYKIMOHHOM Harpese 3aBHCUT TEMITepaTypa HarpeBa Hapy>KHBIX CJI0EB
3arOTOBKM Ha OTIpe/Ie/IEHHYO [TyOrHY?

1.3aBUCUT OT CBOICTB MeTasia
2.3aBHCHUT OT YaCTOThI UHAYKTOPA

3.3aBHCHT OT CIriocoba Harpesa

HasoBuTe 31emeHT, He 0003HaueHHBIM LU(POI Ha CXeMe 3/IeKTPOKOHTAKTHOTO Harpesa
3aroTOBOK.
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Ne 5

Ne 6

Ne 8

&
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=0 B ™

1. KongeHcaropHasi Garapest
2. CuoBo# TpaHcdhopmarop
3. KoHrakrop

4. T'eneparop

[TnamMeHHBIe MeYH Mo Crocoby UCTI0MB30BaHUS TETUIOTHI OTXO/IAIUX Ta30B
TIOZIpa3/eNIAI0TCS Ha:

1. meuw 30/1LHOTO HarpeBa
2. pereHepaTUBHBIE [1€UN
3. peKyIiepaTUBHbIE I1e4n

4. neuun MpAMOI'0 HarpeBa

Kakue HarpeBaresibHbIE YCTPOWCTBA MPUMEHSIIOT /I/Isl HArpeBa C/IUTKOB TIepe]] KOBKOW U
MTPOKaTKOU?

1. KamepHble neuu
2. IlnameHHBIE METOAUYECKUE TTeUN
3. YCTaHOBKM 3/1eKTPOKOHTaKTHOI'O Harpesa

4. ITlenesble neun

Kaxkue HarpeBarenbHbIe YCTPOHCTBA MPUMEHSIIOT JI/Is1 HArpeBa IPYTKOBbIX 3arOTOBOK
riepe/; KOBKOM M/TH 00beMHO¥ [ITaMITOBKOI?

1. KamepHble rieun
2. [InameHHbIe MeTOAUUYECKHE TIEUN
3. YCTaHOBKHU 3/1eKTPOKOHTAaKTHOI'O Harpesa

4. [llenesble rieun
Crioco0bl IepeHoCca TeIJIOThI B TVIAMEHHBIX TIeUaX U HarpeBaeMbIX 3arO0TOBKaX:

1. Teru1onpoBOAHOCTH
2. KoHBek1us

3. N3nyuenuve
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4. TeruiomaccornepeHoc

5. uddysus

Ne 9 HPOHECC PacCripoCTpaHeHW TeIJIOThI B pe3y/ibTaTe IepeMeleHrs YaCTUL] Tejia — 3TO:

1. Ter10nIpOBOAHOCTD
2. KonBekijust

3. N3nyuenue

4. Inddysus

Ne 10 Kakoti 3/1eMeHT ra30Bok Teuu [ijisi CKOPOCTHOI'O HarpeBa 0003HaueH ro3uijyier 17

—_—

W7 5
7 A .
I )

1. ropesnka

2. oxJIaXJaro1ye Tpyosl
3. HanpasJsoLe

4. KaHas rmojauu Bo3ayxa

5. Tpyba mojauu rasa

Ne 11 Kakoti a/1ieMeHT ra30Bo Tieud [ijist CKOPOCTHOTO HarpeBa 0003HaueH mo3uiuet 67
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1. ropenka

2. OXJTaX/IAFOIIHe TPYObI
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3. HarpasJ/IsoLye
4. xaHaJl TIoJjlauy Bo3ayxa

5. Tpyba mogauu rasa
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