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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
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:

ITICK-4 — cnocoOHOCTh pa3pabaThiBaTh COBPEMEHHBIE TEXHOJIOTHUH MPOU3BO/ICTBA ITaTPOHOB U T'UJIb3

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTIKEHHUE CJIeyIOLIUX pe3y/ibTaToB 06pa3oBaHus:
IICK-4

3HAHUA:

OCHOBHbIe TpeOOBaHHMsS M TEXHUUECKHEe YCOBUS TIpOlleCcca HarpeBa MeTaj/IMuecKuX H3fle/ni,
rapaMeTphI U TT0Ka3aTeiy, KiacCupUKalys, HarpeBaTe/bHbIX YCTPOUCTB;

rpuMeHeHUe KiacCU(UKALMM W TEePMUHOJIOTUM [l OINMCaHWs KOHCTPYKLMM HarpeBaTebHOro
000py/IOBaHYSA U BJIUSTHYE PEKUMOB HarpeBa Ha CBOMCTBA META/UTMUECKUX U3/Ie/THH;

OCHOBHBIE 3aKOHBI TeTVI000MeHa, KOHCTPYKIIMIO ¥ TIPUHIIUI IeHICTBUSI HarpeBaTe/IbHbIX YCTPONUCTB U UX
OTZIeJTBHBIX y37I0B,;

HaBbIKU:

BLIOOp BHJ]a HarpeBa /i1 KOHKDETHBIX 3arOTOBOK W3 pa3IMUHbIX CTajeld W CIJIaBOB; BHIOOD
HarpeBaTe/IbHbIX YCTPONCTB /IJIsi 3aJaHHOTO BH/Ja HarpeBa KOHKPETHOM 3arOTOBKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Huconriinna HAT'PEB 1 HAI'PEBATEJIBHBIE YCTPOMCTBA sBisieTcsl JUCLATIIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpassieHut0 17.05.01 Boenpunachb! u 83pbigament.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
NMH)XEHEPHASI 1 KOMIIBIOTEPHASI T'PAOUKA, OBPABOTKA METAJIJIOB JAB/IEHUEM,
MATEPUAJIOBEJEHUWE U TEXHOJ/IOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB.

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

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

¢ OIIK-14 — CriocobeH MoZeMpoBaTh U UCII0Jb30BaTh U3BECTHBIE PelleH!sl B HOBOM TIPUIOKeHUH
MIPYMEHHUTE/TBHO K MTPOEKTHPOBAHUIO, TTPOU3BO/CTBY, UCITBITAHUSIM U IKCIUTyaTaly O0enpuracos u
B3pblBaTesieil pa3/IMuHOro TUIA U Ha3HaYeHUs]

¢ OIIK-2 — CriocobeH caMOCTOSTE/IbHO ITPUMEHSITh IPUOOpeTeHHbIE MaTeMaTHUeCKHe,
eCTeCTBEHHOHAyUHble, COL{Ma/IbHO-3KOHOMUYECKHe U NTpodeCcCHoHa/IbHble 3HaHUS /151 pelleHus
WH)KEeHepHBIX 33734



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. O0uue no/oxkeHust Teopuu Harpepa. 1.1 OCHOBHBIE 0JIOKEHHs] TEOPHUM HarpeBa U
Terionepesayn. Ob1jye cBeileHUs 0 HarpeBe MeTasia. OCHOBHbIE THITbI HarpeBa. Byl repefaun
5 9 Tena. 1.2 TennonposoaHocTs. TemneparypHoe nosne. Teriora cropanus Tonuba. Konsekuus u 2 10 10 12 20
KOHBEKTHBHBIi1 Tersioo6meH. Vi3imyuenue u ero npupoga. 1.3 IpsiMoii Harpes. VIHAYKLMOHHBIN Harpes.
DJIeKTPOKOHTAKTHEIH Harpes. 1.4 TIpuMeHeHKe HarpeBa 3aroTOBOK B TeXHOJIOTMYECKMX MpoLieccax
W3rOTOB/IEHNsI 371eMeHTOB Goenpunacos. BbiGop HarpeBaTe/bHbIX YCTPONCTB.
Paspen 2. Harpee u oxnaxjeHue Merania. Tepmuueckuii peXxuM KOBKH H ropsiueii 00eMHoii
mTamMnoBKH. 2.1 CTpyKTypHble U (ha30Bble NpeBpallleHus B MeTasule py Harpese. JlnarpaMma
«Kesie30-yriaepof». Pasbl cocTosHUSA MeTasula. Vi3MeHeHne (pr3MueCKUX 1 MeXaHUYeCKHX CBOMCTB
5 9 MeTaJl1a pU Harpese U ox/axjeHuu. 2.2 TeMriepaTypHble HHTepBaslbl KOBKU CTa/ll U BIUSIOLIME Ha 24 10 10 14 20
HUX (akTopsl. 2.3 CTerneHb «MaCCMBHOCTH» 3arOTOBKH M ee KOJIMueCTBeHHas XxapakTepucTuka. Pacuer
BpeMenH Harpesa. 2.4 OkanmMHoo6pasoBaHye U 00e3yr/iepoKuBaHie. 30HbI [IEPEXora U reperpesa.
Ox/a)kieHHe 1 Crioco6bl OX/IXKEHHST CTaTbHBIX TOKOBOK.
Pa3pen 3. Harpes 3aroToBoK B IUIaMeHHbIX medax. Bujpl Tormsa. 3.1 TopeHre — 0CHOBA rneyHoU
TEeIIOTeXHUKH. XapaKTepHUCTHKH U CBO¥CTBa ToruiBa. Criocobbl cxxuranus Tormea. 3.2. TernoobmeH,
5 9 Ten/I0BOM GasaHC ¥ TerIoTeXHUeCKye rokasaresy. 3.3 THIbl, KOHCTPYKLUH TIaMeHHBIX Meyel 1 X 20 6 6 14 20
knaccubukanysi. 3.4 YeTpoiicTBa /sl CKUTaHWst TOIUIUBA, Y/la/IeHHst IPOZYKTOB FOPeHHs ¥ IPHGOpBI
KOHTDOJISL.
Paspen 4. DneKTpoHarpeB M HHAYKLMOHHbIH HarpeB. Bujpl np 0 00opy! 4.1
HarpeB B a71eKTporneyax conpoTusnenus. Knaccuuxanys 1 0co6eHHOCTH KOHCTPYKLMM 3/71eKTpOITeyei.
5 9 4.2 du3nyecKast CyLIHOCTb ¥ OCHOBHBIE PUHLIMIBI HHAYKLMOHHOTO HarpeBa Metasuia. Kinaccudukarmst 22 8 8 14 20
1 0CO6EHHOCTH KOHCTPYKLIMHM MH/IyKLMOHHbIX HarpeBatesieii. 4.3 TexHUKa 6e301acHOCTH 1 MpaBH/a
9KCIUTyaTaluy IpU paboTe C 9/1eKTPUUeCKUMY HarpeBaTe/IbHbIMU yCTPOHCTBAMU.
5 9 Paspen 5. Pasaen 5. CamocrosTe/ibHasA padora cTyaeHTa. Boino/HeHye joManiHero 3ajaHus "OLeHka 20 0 0 20 20
KaueCTBa Harpesa 3aroToBku" uaM "Pacuer mapameTpoB UHAyKTOpa'.
Bcero 3a 9 cemecTp 108 34 34 74 100
Bcero nmo AMCHMIVINHE 108 34 34 74 100
3.2. CamocroaTeibHas padora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
CO}.'[EP)KHHPIQ y‘IEGHOFO 3a/ldHUsA
n/n pa3jena JacoB
AUCIHUITI/THHBI

Pazgen 1. O6mime
TIO/I0)KEHUST TEOPUH

I/IBYIIEHI/IG CoAep>KaHWA JIEKIMOHHBIX 3aHATHI U pEKOMeHAOBaHHOﬁ

12

PEXKUM KOBKU U
ropsiueii 06beMHOM
IITaMIOBKH.

JIUTeparyphl.

Harpesa, JIUTEepaTyphl.
Pazpen 2. Harpes u
OXJIaXK/IeHHe
MeTaJsa. o .
2 |Tepmuueckuii W3yueHne cofiep>KaHusi IEKLIMOHHBIX 3aHATHUN U peKOMeHJ0BaHHOM 14

Pazpen 3. Harpes
3aroTOBOK B

N3yueHue cofepskaHus JIEKITMOHHBIX 3aHATHN U peKOMeHJ0BaHHOM!
I/IaMeHHBIX [1eYax. [IUTepaTyphbl.
Buge! Tonmga.

14

Pazgen 4.
DJIeKTpOHarpeB 1
WHIYKLUOHHBIN
Harpes. Buzbl
MIPUMEHSIeMOT0
0b6opyoBaHuSL.

JIUTEpaTypBbl.

V3yyeHue copiepsKaHus IEKLJMOHHBIX 3aHATUN 1 peKOMEH/J0BaHHOU

14

Paspen 5. Pasgen
5.
CamMocTosiTe/nbHast
pabota cTyaeHTa.

6

Brimonsenue gomarHero 3aganus "OLjeHKa KayecTBa HarpeBa
3aroToBKH". AHa/iM3 yepTeka IMOKOBKH, BH/la U pa3MepOB 3ar0TOBKH.
YcraHoBneHre BUJa Harpesa (TpsiMOH, KOCBeHHBIH). Pa3paboTka
TeXHOJIOTUM HarpeBa 3aroTOBKH (CJIMTOK Wi npokart). OnpeseneHye

20
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TeMIlepaTyphl HarpeBa 3aroTOBKH M TeMIIepaTypHOr0 MHTepBasa.
OG6ocHOBaHUe U OTIpe/ie/ieHre CKOpPOCTH Harpesa. Pacuer

MpOAO/DKHUTE/IbBHOCTH Harpesd.

Bcero 3a 9 cemectp

74

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/IU CEMECTPA
12|34 5 | 6 9 [10(11/12|13|14| 15 |16 17
9 TexK | IP TexK | P TexK |AP| 13, Bonp.dud.3au, aud. 3au.

YcioBHbIe 0003HAUCHUSA:

TP — nuarHocThyeckasi pabora;

TekK — BOTIPOCHI i TEKYIIIETO KOHTPOJIS;
[3 — nomaiHee 3ajjaHue;
Borip.Jud.3au — Borpock K guddepeHI[MpOBaHHOMY 3aueTy;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TEKyH.[Hﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;

BOTIPOCHI JI/Is TEKYIL[eTO KOHTPOJISE;

[ ]
e JIOMalllHee 33/]aHue;
[ ]

BOIIPOCHI K AuddepeHI[IpOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 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. M. A. Kacenkos. . HarpeBaresbHble yCTPOMCTBa Ky3HEUHOTO MPOU3BOACTBa. M.: Mamirus, 1962, 13 3k3.

6. H. 1. Hecrepos, B. I'. TpomwH, O. JI. Kupees. . TexHO/IOTHsST XO0AHOW 00BEMHOM IIITAMITOBKH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 3/1. pec.

7. H. M. 3onotyxuH. . HarpeB u oxnaxaeHue MeTasia. M.: MamHoctpoenue, 1973, si1. pec.

8. H. I1. Arees, I. A. HanunuH, B. I1. OropogHukoB. TexHOMOrYs Npou3BOACTBA MAaTPOHOB CTPETKOBOIO

opyxwst. U. 3 O6paboTka pe3aHrem, TepMHUeCKasi 1 XUMHUUecKast 00paboTka, coopka. IIpoekTupoBaHue
TexHosiornueckux npoueccos. BI'TY "BOEHMEX" um. 1. ®. Yctunosa, 2006, s51. pec.
9. H. II. Arees, I A. [lanunuH, FO. U. I'ymentok. . CripaBOYHUK 110 TEXHOJIOTUH NTATPOHHOTO
npousBo/cTea. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011, 371. pec.
5.2. JononHuTe/bHas MTeparypa o JUCLUILIIHE:

1. A. FO. ABepkues, [I. 1. bepexxkoBcknii, 3. @. Borganos. KoBka 1 mramrioBka. T. 1 Marepuasibl 1
HarpeB. O6opyzoBanre. Kopka. BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2010, 2 3K3.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

He Tpe0yeTcs.
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
Harpapsienuto 17.05.01 Boenpunachkl u e3pbleamenu. JAUCIUATIIMHA peann3yeTcs Ha dakynsrere E Opykue U
CHCTEMBI BOOPY>KeHUs BI'TY "BOEHMEX" WM. .D. YctrHOBa Kadenpoii E4
BBICOKOSHEPTETUUYECKUE YCTPOMCTBA ABTOMATUUECKUX CYCTEM.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-4 criocobHoCTh pa3pabaTbiBaTh COBPEMEHHbIE TEXHOIOTHUH [POU3BO/ICTBA TaTPOHOB U THIIb3.

Coaep>kaHve [UCHWTUIMHBI OXBaTbIBaeT KpPYr BOIPOCOB, CBSI3aHHBIX C 0COOEHHOCTSIMM HarpeBa U
HarpeBare/bHbIX YCTpoicTB. (OCHOBHBIE TIOJIOKEHUsI HarpeBa M OXJIaXKeHUs MeTasa. TepMUuuecKuil pexxum
KOBKM W TOpsiueli mramrioBKu. HarpeB 3aroToBOK B IJIaMEHHBIX TMedax. Buibl TorsmBa. DjeKTpOHarpeB U
VHAYKLIMOHHBIA HarpeB. Bupl mpumeHsieMoro 060pynoBaHys).

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e JIOMalllHee 33/]aHue;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKI[UOHHbIe 3aHATHs (34 41.), caMocTosTe/IbHast paboTa cryzenTa (74 u).
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IIpunoxenue 2
K paboueli mporpaMme JUCIATTHHBI
HATI'PEB 1 HATPEBATEJIBHBIE YCTPOVICTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Pazgen 1. O0uiye mo/IoKeHUsI TEOPUH Harpepa.

A.T. KcenodoHTtoB. . PacuéT u
KOHCTPYMPOBaHHe HarpeBaTeTbHbIX
ycrpoiicTB: M.: M3a-8o MI'TY um. H.
3. BaymaHna, 2014 (-)

I A. Oxonosuu. . Harpes u
HarpeBare/ibHble yCTPOMCTBA:
Bbapnayn: U3za-so AntI'TY, 2010 (3)
H. I1. Arees, I'. A. lanunun, B. T1.
OropogHuKoB. TexHOMOTUs
MIPOU3BO/CTBA NTaTPOHOB CTPEJIKOBOIO
W3yuenne copeprkaHus JTeKIIMOHHBIX 3aHATUN U opyxwst. U. 3 O6paboTka pe3aHuem,

pPeKOMeH/I0BaHHO! JTIUTepaTyphl. TepMUyYecKas ¥ XUMu4JecKast
obpabotka, coopka. [TpoekTripoBaHue
TeXHOJIOrMuecKux npoueccos: bBI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2006 (3)

H.II. Arees, I A. Tanunun, FO. U.
I'ymentok. . CripaBOUHUK 110
TeXHOJIOTMM NaTPOHHOTO
npousBozcTea: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2011 (17)

Wroro no pasgeny 1 12

Paspen 2. Harpes u ox/1ax/eHne MeTa/l/ia. TepMuyeckuil pe)xuM KOBKH U ropsiueii 00beMHoO#
IITAaMIIOBKH.

12

I A. Okonosuu. . Harpes u
HarpeBare/ibHble yCTPOMCTBA: 14
Bapnayn: U3a-so Antl'TY, 2010 (4, 5)
Wroro no pasgeny 2 14

Pa3pen 3. Harpes 3aroToBok B nyilaMeHHbIX Medax. Bujbl TonmBa.

I'. A. Okonosuu. . Harpes u
HarpeBare/ibHble yCTPONCTBA: 14
Bapnayn: U3g-Bo AntI'TY, 2010 (-)
Wrtoro no pa3geny 3 14
Paspen 4. DneKTpoHarpeB M HHAYKIHOHHBII HarpeB. Bujbl IpuMeHseMoro 060py/oBaHusA.
W3yueHne copepsKaHus TEKI[HOHHBIX 3aHITUM U I'. A. OkonoBuu. . Harpes u 14
PEeKOMeH/I0BaHHOM JIUTepaTyphl. HarpeBare/ibHble yCTPONCTBA:
Bapnayn: U3a-so AntI'TY, 2010 (6, 7)
A. 1O. ABepkues, [I. 1.
Bepexxxkockuii, FO. C. BUnbunHCKuU.

11 21256

N3yuenue copepskaHus JEKI[MOHHBIX 3aHITUN U
peKOMeH/IOBaHHOM JIUTepaTyphbl.

W3yueHue cofiepskaHust JIEKLMOHHBIX 3aHATUN 1
peKOMeHJ0BaHHOM JTUTepaTyphl.




Kogka u wramnoska. T. 1 Marepuansl
u HarpeB. ObopyznoBaHue. KoBka:
BI'TY "BOEHMEX" nm. II. ®@.
YctuHoBa, 1985 (7)

Urtoro no pasgeny 4

14

Pa3zgen 5. Pa3pgen 5. CamocrosATeibHasA paboTa cTyAeHTa.

BrimonHeHue fomaiiiHero 3aiaHus "OlieHKa KauecTBa
HarpeBa 3aroToBKM''. AHa/IU3 YepTe)ka MOKOBKH, BH/la
Y pasMepoB 3ar0TOBKU. YCTaHOB/IeHVE BU/iA HarpeBa
(MpsiMOiA, KOCBeHHBIH). Pa3paboTka TeXHOTOTHH
Harpesa 3aroTOBKH (CJIMTOK WY MPOKAT).
Onpepenenre TeMIiepaTypsbl HarpeBa 3arOTOBKHU U
TeMIiepaTypHoro uHrepeana. O6ocHOBaHME U
oripe/ie/ieHNe CKOPOCTH Harpea. Pacuer
MPOJO/DKUTEIbHOCTY Harpesa.

H. W. Hecrepos, B. I'. TpowwuH, O. JI.
Kupees. . TexH0/10THS X0/IOHOM
0b6bémHOM mTammoBku: CIT16.BT'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2016 (2.3.2)

A. 10. Agepkues, 1. 1.
BepexxkoBckuii, FO. C. BUTbunHCKUH.
Kogka u wiramnoBka. T. 1 MaTtepuasibl
v HarpeB. O6opyoBanve. KoBka:
BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 1985 (-)

M. A. Kacenkos. . HarpesaresbHble
YCTPOMCTBA Ky3HEUHOT0
Tpor3BoACTBa: M.: Marnrus, 1962 (-)
A.T. Kcenodonros. . PacuéT u
KOHCTPYMPOBaHWe HarpeBaTeTbHbIX
ycrpoiictB: M.: U3za-so MI'TY um. H.
3. baymana, 2014 (-)

A. 1O. Agepkues, /1. 1.
BbepexxkoBckuii, 3. @. BorjaHos.
Koeka u wrrammnoska. T. 1 Matepuaibl
u HarpeB. O6opyoBanue. KoBka:
BI'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2010 (5-7)

H. M. 3onoryxuH. . Harpes u
oxJaxeHue MeTanna: M.:
MarmmHocTtpoenue, 1973 (-)

N. JI. KoncrantuHOB. . TexHonorus
KOBKHU U ropsiueil 00bEMHOM
wtamnoBku: M.: UHOPA-M, 2014 (-)
I'. A. Oxonosuu. . Harpes u
HarpeBaTe/ibHble YCTPOMCTBA:
Bapnayn: U3g-Bo AntI'TY, 2010 (-)

20

Uroro no pa3geny 5

20

12
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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 BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
*  BOIIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;

e JIOMalllHee 33/]aHuE;

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.

Bonpocs! k guddepeHnpoBaHHOMY 3aUeTy

1. ITepeunciuTe OCHOBHBIE M10JI0’KEHMSI TEOPUU HarpeBa U Teluionepeiau. YKaKUTe BU/bI Tlepefaun
Teria.
2. Oxapakrepu3yiTe MOHATHS «TETUIONPOBOJHOCTE», «TeMIIepaTypHOe T0/Ie», «K0o3hQULIueHT
TETJIONIPOBOJHOCTH», «TeTIOTa CrOpaHUsi TOTUTUBA», «KOHBEKLWs», «<KOHBEKTUBHBIN TEII000MeH»,
«K03(D(DUITHEHT TETIOOTAUN», «U3TYUEHHE», «3aKOH U3JTYUEHUsD».
3. YkaxyTe OCHOBHbIe IIPUHLIMIIBI IIPSIMOT0, UHAYKLIMOHHOTO U 3/IeKTPOKOHTAKTHOTO Harpesa. Kak
TIPOMCXOJUT BBIOOD HarpeBaTe/IbHbIX YCTPOWUCTB?
4. OxapakTepu3yiiTe 110 JrarpaMMe «Keje30-yIjiepoA» CTPYKTypHbIe U (ha30Bble IpeBpallieHus B MeTasule Py
HarpeBe, KDUTHUeCKHe TeMIiepaTypsl, ¢a3bl COCTOSTHUS MeTauia. Kak u3MeHst0TCs husnueckie U
MexaHuueCKHe CBOKMCTBA MeTasl/ia [IPU HarpeBe U OXJIaXKJeHUN?
5. OnuimTe siB/IeHNsT OKaTMHO000pa30BaHus U 00e3yT/iepoXKUBaHMSI.
6. OxapakTepu3yiiTe ONTUMa/IbHbIA 1 TEXHOIOTHUeCKY He0OXOAVMBIM MHTepBaIbl TEMIIePaTyp KOBKY CTald U
yKakuTe (pakTopbl Ha HUX Bustoliye. JlaliiTe OHSTHe 30HbI [1epe)kora 1 rieperpesa.
7. OnuMImTe MpoLiecC OXJIaXK/JeHHs! CTaIbHBIX TIOKOBOK. [TepeunciiiTe CrIoCcoObI MX OXJIaXK/IeHHSI.
8. [laiiTe MOHSITHE CTETIeHN «MaCCUBHOCTH» ITOKOBOK U ee KOJIMUeCTBEHHOM OL[eHKU.
9. Kak mpoucxouT pacueT BpeMeHH Harpesa /i/1s1 TOHKMX U MaCCUBHBIX 3arOTOBOK, /11 MHAYKLMOHHOTO
Harpesa?
10. IIpuBenTe KIacCU(PUKALUIO IIaMeHHbIX Neyeid. ONMUILINTe TUIbl U KOHCTPYKLIMIO MeTOUeCKUX
T/IAMEHHBIX TeYelt.
11. OxapakTepu3yiTe YCTPOICTBA //IsI CKUTaHUSI TOTI/IMBA B TIeUH, IPHOOPLI KOHTPOJIS, UCITBITAHHS 1
pery/nupoBaHusi paboThI.
12. IlpyBepuTe TeopeTHUECKHEe OCHOBBI pacyeTa IJlaMeHHBIX neueil. Kak mpoucxoquT yaaneHue poLyKToOB
TOpeHust U3 rneun?
13. OnuiuuTe XapakTepUCTHKU 1 CBOMCTBA TOIUIMBA HarpeBaTe/bHbIX Neveidl. UTo OHMMaIOT MOJ,
ra3o00pa3HbIM TOTIUBOM?
14. OxapakTepu3yiiTe MpoL{eCC TOPEeHHS B MeYn. YKaKUTe CIIOCOObI CKUraHUsI ra3000pa3HOro TOIIUBO U
YKa)KHUTe TOPSZI0K pacyeTa MpoLecca ToOpeHusl.
15. OxapakTepu3yiTe MOHATHS «TETVI000MEH», «TETUIOBOM DaslaHC», «TerIoTeXHUUeCKHe TIOKa3aTe iy,
«K03((DULMEHT T0/Ie3HOTO J1eHICTBUS MeUn», «yAe/bHbINA pacxo Tema», «ko3((ULueHT Ncronb30BaHus
Tervia».
16. OnuimTe NpoLecc HarpeBa B 3/eKTpoIieyax cornpoTusreHus. [IpuBeaure kiaccruuKaliyio sneKTporedeit
COIIPOTHUB/IEHUS] 1 0XapaKTepU3yHTe UX KOHCTPYKLIUIO.
17. Onumute $GU3NUECKYIO CYLIHOCTh ¥ OCHOBHbBIE TIPUHLMITBI MHAYKLIMOHHOTO HarpeBa MeTasia.
OxapakTepu3yiiTe MOHATHUS «ITOBEPXHOCTHBIN 3PeKT» U «CKBO3HOM HarpeB».
18. Kak rmpourcxoauT BEIOOP UacTOThI M BpeMeHH HarpeBa, MOIIHOCTH UHAYKLMOHHOTO HarpeBaresisi? OnuinmTe
XapakTep pacripejie/ieHysl TeMIlepaTypsbl [10 CeUeHHI0 3aT0TOBKU.
19. OxapakTepu3yiiTe KOHCTPYKLMIO MH/YKLIMOHHbIX HarpeBareseii. [IpuBesure ux KnaccuuKaluio.
20. OnuimTe KOMOMHUPOBaHHBIE CIIOCOOBI HarpeBa. 3a CYeT Yero JOCTUTaeTCsi SKOHOMHUeCKast
3¢ peKTUBHOCTDb OT BHePEHUsI NHAYKLIMOHHOTO HarpeBa B Ky3HEUHOM ITPOU3BO/CTBE?

13



21. TepeuncnuTe BapyaHThl TPUMEHEHHs HarpeBa 3aroTOBOK B TEXHOJIOTHUECKHUX MPOL|eCCax U3rOTOB/IEHUS
3/IeMEeHTOB OOETpUIIacoB.

Bonpocs! A1 TeKyIero KOHTPoJIs
Borpocsl A7t TeKyIIiero KOHTPOJIs yCIieBaeMOCTH B popMe IMarHOCTHUeCKOW paboThl
pa3pabatbiBatoTcsi (0OHOBJISIIOTCST) €XKETro/IHO B COOTBETCTBUH C MaTepHajiaMy, M3yueHHBIMU 00yJaroIMHCS.

JomaiHee 3afjaHue

Tembl JoMaIlIHero 3a/jaHus:
1. OnjeHka KaueCTBa HarpeBa 3arOTOBKU.
2. Pacuet napaMeTpoB UHAYKTOpA.
HomariiHee 3afjaHye CUMTAETCS BLITIOTHEHHBIM, eC/TM 00yJaroLuiAcs MPaBUILHO BBIOpa TUI 000pyA0BaHUs 1
MIPOBeJT Bce HeoOX0MMbIe pacueThl MapaMeTpoOB HarpeBa U(W/M) HarpeBaTe/IbHOTO YCTPOWCTBA.
OTueT 1o JoMaIlHeMY 3a/JaHHI0 o/DKeH ObITh odopmier o I'OCT 7.32-2017. TTpoueaypa npuema:
oOyuaroniuiics pe/iCTaB/sIeT 0K/ O BBITIOTHEHHOM paboTe ¢ UCT0/Ib30BaHUEM 3/IEKTPOHHOM TIpe3eHTal[|H.

JuddepennypoBanHblii 3aueT

BeicTaBnieHye OI[eHKH BO3MOXKHA Iy TEM OIIeHKH TeKyllel yCreBaeMOoCTH 00ydatomerocs B
COOTBETCTBHHU C Per/IaMeHTOM 0aslyibHO-PeATUHIOBOM CUCTEMBI U TEXHOIOTMUYECKOM KapTO JUCLIUTIIMHEI,
pa3meniéaaoi B CI1I0 Moodle.
PeriameHT Oa/i/IbHO-PEUTUHTOBOM CUCTEMBI /IJISi COCTAB/IEHUS TEXHO/IOTHUECKOU KapThl U BBICTAB/IEHUS
OLIeHKH yCTaHaB/IMBAIOT MIPHUKA30M PeKTopa.
Ha 3aueTe cTyaeHTy He0OX0JMMO OTBETUTH Ha /IBa BOTIPOCA.
Kputepuu ouieHuBaHUA:
O11eHKa «3auTeHO-OT/IMYHO»: ITPaBU/IbHBIE TIO/THbIE U UeTKHe MMMChbMeHHbIe OTBEThI Ha BCe BOTIPOCHI
TperofiaBartesisi, U TEXHWYeCKA TPAMOTHOM TMPe/ICTaB/IeHUH, TpeOyeMoro [ijis TIOsICHEeHUsI, WUTIOCTPUPOBAHHOTO
MaTepuara,
O1eHKa «3aUTeHO-XOPOILIO»: NPAaBU/IbHBIE, HO HEJOCTaTOYHO TOJTHbIEe ¥ YeTKHe MMUCbMeHHbIe OTBEThI Ha
ToCTaB/IeHHbIe TIperiofiaBare/ieM BOTIPOCHI, TIPYU TeXHUYeCKH TPaMOTHOM TPe/ICTaB/IeHnH rpadruecKoro
W//TIOCTPUPOBAaHHOTO MaTepurana;
OrleHKa «3a4TeHO-Y/I0B/IETBOPUTE/ILHO» : TIPaBU/IbHBIE OTBETHI Ha OOJIBIIYIO UaCTh TIOCTABIEHHBIX BOITPOCOB
TIPU HE/I0CTaTOYHOM I10JTHOM MX OCBEIIleHHWH TIPU JOCTaTOYHOM TeXHUYeCKH IPaMOTHOM 0(OpMIIEHUH
TpebyeMoro WTFOCTPUPOBAHHOTO MaTepHara;
OneHKa «He 3auTeHO: HellpPaBU/IbHBIE U HEIOJTHbIe OTBETHI Ha BCe TIOCTAB/IEHHbIE MIPerofaBaTesieM BOMPOChHI
MIpY TEXHUYECKH HerPaMOTHOM U3JIOKeHUH TpebyeMOoro WMIOCTPYPOBAHHOTO MaTepyraia.
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Bonpocs! a4 Tekyiero
KOHTPO/4,
5 9 f:j”;’; ﬁa?ﬁgl;e TONOMERIE | 5y | 10 | 10 | 12 20 Borpocs! K
P pesa. I depeHIIMPOBaHHOMY
3ayeTy
Pazpgen 2. Harpes u Bonpock! a4 Tekylero
oXJIa)KeHue MeTaJlia. KOHTPOJS,

5 9 |TepMHUeCcKUM peXUM KOBKH U | 24 10 10 14 20 Bomnpocs! K
ropsiuei 00beMHOM nubbepeHIIPOBaHHOMY
IITaMIIOBKH. 3ayety

Borpocs! as1s Tekyiero
Pa3pen 3. Harpes 3aroroBok B KOHTPOJIA,
5 9 |mn1ameHHBIX neuax. Bujbl 20 6 6 14 20 Borpocs! K
TOIL/IMBA. nuddepeHLIIPOBaHHOMY
3a4eTy
Bonpocs! a4 Tekyiero
Paspen 4. DiieKTpoHarpes u KOHTPOJIS,

5 9 |MHAYKIUOHHBIN Harpes. Bugapr | 22 8 8 14 20 Bormpocs! k

MPUMeHsIeMOro 000py/|0BaHMA. I depeHIIPOBaHHOMY
3ayeTy
Pazpnen 5. Pa3gen 5.

5 9 |CamocrosiTe/ibHasA padoTa 20 0 0 20 20 HowmariiHee 3agaHue
CTyAeHTa.

Bcero 3a 9 cemecTp 108 | 34 34 74 100
Bcero no aAucuuIIinHe 108 | 34 34 74 100
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IICK-4

Kputepuu oneHuBaHus

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

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimoz2o muna:
Tennora cropanvs TBepZOro WK KULKOTo Tormea Q — 37o0...
TerutoTa cropanusi razoobpasHoro Tormaa Q — 370. ..

Kakuie HarpeBaTesibHbIE YCTPOICTBA IPUMEHSIIOTCSL B TIPOU3BO/ICTBE TIaTPOHOB
CTPENKOBOTO OPY>)KUSI M apTU/UIEPUNACKUX THITB3?

C Kako# 11e/1bl0 B TEXHOJIOTHYeCKUX Tpolieccax U3roTOB/eHUs TH/b3 U TaTPOHOB
CTPENKOBOTO OPY>KHUsI TIPUMEHSIFOT PeKPHCTaI/TM3al[MOHHbIN OT>KUT?

C Kako# 11e/Ibl0 B TEXHOJIOTHYeCKUX Tpolieccax U3roTOB/eHUs TU/b3 U NTaTPOHOB
CTPEKOBOTO OPY>KHSI IPUMEHSIIOT 3aKasKy?

C Kako# 11e/1bl0 B TEXHOJIOTHYeCKUX Tpolieccax U3roTOB/eHUs TU/b3 U NaTPOHOB
CTDPENKOBOTO OPY>KHUsI TIPUMEHSIFOT OTITyCK?

B kakux ycTaHOBKaXx MPOBOJST TePMUUECKYIO OTepaLyio B TEXHOIOTHYeCKUX
TIpoLieccax U3rOTOBJIEHUS TTaTPOHOB CTPEJIKOBOTO, 1]e/IbI0 KOTOPOH SIB/ISIETCS CHSTHE
HakKJIera v TMOBBIIIEHHE T/IACTUYeCKUX CBOHCTB BepXHEH YacTH MoydabpuKara ruib3bl?

I[Tepeunc/iTe OCHOBHBIE XapaKTEPUCTUKU Pe)KMMa HarpeBa 3aroToBOK
(monydabpukaros).

Lless TepMUuecKoi 06paboTKu momydabprkaTa Ui IeTaau U BY/ IPUMEHSIEMOTO
obopy/ioBanys U3BeCcTHBI. Kakye mapaMeTpsl OyayT SBASTHCS UCXOAHBIMHU JAHHBIMU TTPU
Ha3HAUeHWM pekKMMa HarpeBa?

ITpy U3rOTOBJIEHUM apTHU/ITIEPUICKUX THITB3 110Ty(habprKaThl 0Csie BBIPYOKH 1
TMOZLITAMIIOBKY TI0/IBEPTalOTCs OTXKUT'Y. B Kakvx medyax MpoBOAWTCS OTXKUT Y KaKOM THII
rofiauu 1mosy¢abprukaToB B Tieyb?

Kaxkue 30HbI TpeAlyCMOTPeHbI B paboueM MPOCTPAHCTBE T/IaMEHHOH MeTO[UueCKOM
neuu?

OOBsICHUTE CYIHOCTh UHAYKIIMOHHOTO Harpega.

Bonpocsbl 3akpbimozo muna:

Bribepure 1ie/11 IPUMeHeHHs] TEPMUUeCKOM 00pabOTKY TPy U3TOTOBIEHUH THIh3,
000/10uUeK, CepAIeYHUKOB U JIPYTHUX 3JIEMEHTOB MaTPOHOB.

1. BoccTaHOB/IEHUE TI/IaCTUYUe CKUX CBOMCTB (IIITaMITyeMOCTH) MeTaJljia TI0C/Ie X0JI0[HOU
00paboTKU faB/ieHreM

2. npyraaHre roToBbIM eTa/IdM COBMECTHO C OoIlepaljusiMu XOJIO,E[HOI?I IITaMIIOBKKA
3aJldHHbBIX MeXaHH4YeCKHNX CBOﬁCTB;

3. yCTpaHeHue OCTaTOYHbIX HalpsDKeHU;

4. IpyaHye 3aroTOBKaM COBMECTHO C OTIeparjusiMU Topsuei IITaMITOBKU 3a/JaHHBIX
(hr3yeCcKUX CBOWCTB

Kakoe cBONCTBO MeTasl/1a He laeT HarpeBaThCsl HAPY>KHOMY M BHYTPEHHEMY CJIOH0
3ar0TOBKY OJJHOBPEMEHHO?

- TeIJIONPOBOAHOCTh
- TEIIJIOEMKOCTh
- TeIJIoCHaOKeHue

- TeryioobecrieueHue
B Kakux HarpepaTe/IbHBIX YCTPOHCTBAX peann3yeTcst MpsMOi Cr1ocob HarpeBa?

1. ITnameHHBble neuu.
2. DyieKTpUUeCcKre 1eyu COrpOTUBIIEHUS.
3. YCTaHOBKHM 3/71eKTPOKOHTaKTHOI'O HarpeBa.

4. YcTaHOBKY MHAYKLIMOHHOIO Harpesa.
B Kakvx HarpeBaTe/IbHbIX YCTPOWCTBAX peayn3yeTcst KOCBeHHbIH Criocob HarpeBa?
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Ne 5

Ne 6

Ne 7

1. IInamMeHHbIe I1eYH.
2. DyieKTpUUeCcKre 1eyu COMPOTUBIIEHUS.
3. YCTaHOBKHU 3/71eKTPOKOHTAaKTHOI'O HarpeBa.

4. YCTaHOBKY MHYKIIMOHHOI'O Harpesa.

C Kako#i 11e/1bl0 B TEXHOJIOTHYeCKUX TIpolieccax U3roTOB/eHUs TU/b3 U TTaTPOHOB
CTPENKOBOTO OPY>KUSI TIPUMEHSIFOT [MaHUPOBaHUe C TIOC/IeIyIOIIel 3aKaaKkou?

1. [Inst CHITUS HaKJIeTla ¥ TIOBBIIIeHUs TJIAaCTUUHOCTH, YCTPAHEeHUs UM YMeHbIlIeHHsI
CTPYKTYPHOUM HEOZHOPOJHOCTH.

2. s rio/TyueHUs BBICOKOW TBepAOCTH Y TIOBBILLIEHHOMN MPOYHOCTH.
3. [l/1s1 IOBBIIIEHUS TBEPAOCTH [IOBEPXHOCTHOI'O C/1051 JieTaslu.

4. 171 cHATYS HaKJera U MOBbIIIeHHs T/IaCTUYHOCTH, YCTpaHeHUsl I YMeHbIlIeHUs!
CTPYKTYPHOUM HEOZHOPOJHOCTH B IIOBEPXHOCTHOM CJIOe JeTasTH.

OT uero npu UHAYKLMOHHOM HarpeBe 3aBUCUT TeMIlepaTypa HarpeBa Hapy»KHbIX CJI0eB
3aroTOBKU Ha OTIpe/ie/IEHHYI0 TyOuHy?

1.3aBMCHUT OT CBOICTB MeTaslia
2.3aBUCHUT OT YaCTOThI HWHAYKTODA

3.3aBUCHT OT criocoba Harpesa
Ha3zoBuTe 35eMeHT, He 0003HaueHHBIN LU(GPOM Ha CXeMe 3/IeKTPOKOHTAKTHOTO Harpesa
3aroTOBOK.

1. 3aroroBka
2. DNIeKTPOKOHTaKT
3. 3axxum

4. Cunosoit TpaHchopMaTop

Kak Ha3bIBaeTCs1 reub, I7IaBHOM 0COOEHHOCTBIO KOTOPOM SIB/ISIETCS HA/TMUKMEe YCTPONCTRA,
3aIWITIAIOIIET0 HAarpeBaeMblid MeTaJll U SIBJISTFOIIET0Cs TVIaBHBIM pabourm
TPOCTPAHCTBOM 3TOTO HarpeBaTe/IbHOTO YCTPOMCTBA?

1. UHAYKLHMOHHAS 11eYb
2. My(esibHasi Tieub

3. MeTonuYecKasi reyb
4. Ky3HeuHbIi TOpH

5. anekTpryeckas neub

B kauecTBe MUCXO/IHOM 3arOTOBKH JI7Ist U3TOTOBJIEHUS THJIh3bl CPETHEro Kaaubpa
WCIIO/Ib3YeTCs MPYTOK. Pa3eneHre NpyTKa Ha IITYYHbIEe 3arOTOBKH OCYILIeCTBIISIOT 3a
CUeT MOoMNepeuHO-BUHTOBOM MTPOKATKU. B KaKvxX yCcTaHOBKaxX OCYILeCTB/ISIOT Harpes
rpyTka?
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1. B MeTOAMYeCKMX UIAMEHHBIX ITe4ax
2. B kaMepHbIX eyax
3. B ycTaHOBKax 3/1eKTPOKOHTAKTHOI'O Harpesa.

4. B ycTaHOBKax MHJYKLMOHHOI'O HarpeBa
Kaxkue mapameTpbl KOHTPOJMPYIOTCS B TIPOL[ECCe TepMUYeCKoi 00paboTKHU U TIocie Hee
B TeXHOJIOTMUeCKUX MPOLieCcCax U3rOTOB/IEHUSI T/b3 U IATPOHOB CTPEJIKOBOTO OPY KUS?

1. Temmeparypa pabouero MpoCTpaHCTBa MeYn

2. KonmuecTBo 3arpy’kaeMbIX 3aTOTOBOK

3. Bpems omxura nomygabprukaro

4. TeeppocTb nonydabpUKaTOB U TOTOBBIX JeTasiei

5. MHMKPOCTPYKTypa OTOXCKEHHBIX TT0/TyaOpHKaToB M FOTOBBIX JleTasiel.

6. ®opma U pa3Mepbl 3ar0TOBKH (JeTan)

18



