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JIMCT COI'JTACOBAHHA

/obopomuas cmopona mumyabHo20 aucma/

PaGoyas nporpaMma cocTaBiieHa B COOTBETCTBHH C:
TpeGoBanuamu  PeIEpaTbHONO  rOCYIapCTBEHHOrO 00pa3oBaTeNbHOTO CTAHAApPTa  BBICIIETO

o0pasoBanus - cremmanuTeT mno cmenmansHoctd  17.05.01 Boenpumackl M B3pHIBATENH,
YTBEPXKACHHOTO npuka3oM MunoGpuayku Poccun ot 18 aBrycra 2020 r. Ne 1055 (3apeructpupoBan
Munzocrom Poccun 8 centabps 2020 r. Ne 59713);

Ilopsakom  opram3auM ¥ OCYWIECTBICHHS  0Opa3oBaTeNbHOH — JEATENBHOCTH 110
obpasoBaTe/bHBIM MPOrpaMMaM BEICIIET0 0Opa3oBaHMs — IporpaMMam GakanaBpuara, IporpamMmam
CELHAIATETa, MpOorpaMMaM MarkCTpaTyphl, YTBEDXKACHHBIM IpHKazoM MunHoOpHayku Poccum ot
05.04.2017 Ne 301 (3apeructpupoBan MuniocroM Poccuu 14.07.2017, perucrpamuonnsii Ne 47415);

[lonoxenuem 06 o6pazoBaTenbHBIX NporpaMmax GakalaBpuara, CrICHATHTETa H MArHCTPATY b
B BI'TY «BOEHMEX» um. JI.®. VcTunoBa, yTBepKAeHHBIM npukasoM pektopa ot 01.09.2017 Ne
319-0.

[Iporpammy cocrasumu: kadenpa E4 BeicokosHepreTHueckue ycTpoMCTBa aBTOMaTHYECKHX

CHCTEM, /,-"?
Kupees O.J1., I0LEHT, K.T.H.
Okcnepr: copetHuk Ilpesunenta Cankt-Ilerep6yprekoit
TOProBO-TIPOMBIILJIEHHOM NaNaTel, K.T.H., 1oneHT Pepun H.H.
.

"

Paboyas nporpamma paccMoTpena Ha 3acemanud Kadenpsl E4 BreicokosHepretuyeckue
YCTPOKCTBA ABTOMATHYECKHX CHCTEM « 3/ » 24 .. 2021r

W.o. 3aBenyromero kadenpoii Hecrepos H.U. \\V %

CornacoBaso:
Hexan dakynbrera E «OpyiKue u cucTeMbl BOOPY KEHHs) 0
A.1.H. Hamypun A.E. .
Jucuunimna obecnieyena OCHOBHOM y4ueGHOM TATEpaTypoi /7 /

> :
Jlupexrop 6ubmmorexu BI'TY Cecuna H.B. W/
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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

[lenpro OCBOCHHMS AUCUIUILTUHBI SBISIETCS (OPMUPOBAHUE MPOPECCHOHATBHON KOMITETEHITUN
[1CK-4 - ciocoOHOCTh pa3pabaThiBaTh COBPEMEHHBIE TEXHOJIOTHH MPOU3BOACTBA MATPOHOB U THIIH3.

QOpMHUPOBAHUIO YKA3aHHOW KOMIMETEHIIMH CIYKUT JOCTHXKEHHUE CIEAYIOUIUX Pe3yJlbTaToB
obOpa3oBaHus:

3HAHHUA:

Ha YpOBHE IPE/ICTABJICHHI: OCHOBHBIC TPEOOBAHUS U TEXHHUECKHE YCIOBHS MpOIlecca HarpeBa
METAUTUNYECKUX U3JIENIN, TapaMeTPhl U TIOKa3aTelu, Kiaccupukars, HarpeBaTeIbHbIX YCTPOUCTB;

Ha YPOBHE BOCIPOM3BEACHUS: MPUMEHEHHE KIACCU(PUKANUNA ¥ TEPMUHOJOTHH JJISl OTTUCAHUS
KOHCTPYKIIMM HarpeBaTeNIbHOrO O0O0OpYIOBaHUsS W BIUSHUE pEXKUMOB HarpeBa Ha CBOICTBa
METaJNIMUECCKUX U3JICITHI;

Ha YPOBHE TIOHUMAaHHS: OCHOBHBIC 3aKOHBI TEIIIOOOMEHA, KOHCTPYKIUIO M TIPUHIIUIT JCHCTBUS
HarpeBaTeIbHBIX YCTPONCTB U UX OTJEIBHBIX Y3JI0B;

YMeHHUS:

TEOPETUYECKUE: PACUETHO-ONTHMH3AIMOHHBIC M TEXHUYECKUE Pa3pabOTKH MPOIIECCOB HArpeBa
JeTaneil ¢ yaeToM IpeabsIBIsIeMbIX TPEOOBAHUN 1 METOJ0B X MOCIIEIYIONIETO 1e(OPMUPOBAHNS;

MpaKTUYECKHe: OpraHu3alus NPOU3BOJACTBA HArpeBa; HACTpoMKa W AKCIUTyaTalus
00opynOBaHUs [ HATPEBA U HATPEBATEIILHBIX YCTPOWCTB;

HABBLIKH:

BJIaJICHUE METOJAMU UH)XECHEPHBIX PACUETOB;

BBIOOp BHJIa HarpeBa JJisl KOHKPETHBIX 3arOTOBOK M3 PA3IUYHBIX CTaJIe M CIJIaBOB; BHIOOD

HarpeBaTeIbHbIX YCTPOMCTB Ul 3aJaHHOIO BUJa HATPEBA KOHKPETHOU 3arOTOBKH.
2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII BO

Jucnunnuna «Harpes u HarpeBarenbHbIE YCTPOMCTBAY SABIACTCS TUCLUILNIMHON BapUaTUBHOMU
yacTu bnoka 1 JucuumivHel (MOIysn).

CopnepxaHue NUCLUUIUIMHBI SBISETCS JIOTMUECKUM IPOJOJDKEHUEM COIEPKAHUS AUCLUILINH:
«Puzukay, «BBenenue B CIELIMAJIBHOCTDY, «O6paboTka  MeTaJlJIOB JABJIICHUEMY,
«MarepuanoBeneHue», «TexXHOI0rus KOHCTPYKIMOHHBIX MaTepHalioBy», «OCHOBBI TEIULIOTEXHUKN» U
CITY’KUT JIOTIOJTHEHUEM JUI1 OCBOCHMS JUCUUIUINH « TeXHOJIOTUsl KOBKH M 0ObEMHOMN IITaMIIOBKIY.

[IpenBaputensHo chopmupoBannbie kommereHmm: YKO01,YK02, VK03, YK04, YKO05, YKO6,
YKO07, YK08, YK09, YK10, YK11, OIIK03, OITIK06, OIIK07, OIIK08, OIIK16, ITK91, ITK94.



OO0mast TpyI0eMKOCTh AUCHUILIIMHBI COCTABISET 3 3a4eTHRIX equHUIIBI, 108 Jacos.

3. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

3.1. Coaepxanne (IMIAKTUKA) AUCHUATTTAHBI
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519 |1 | Pa3mea 1. O6ume nosoxenusi Teopuu HarpeBa. | 27 | 12 |4 | 8 | — [ 15 [10%
1.1 OcHOBHbIE TNOJIOKEHUS TEOPUU HArpeBa |
teruonepenaud. OOImue CBEICHUS O Harpese
MeTtajuta. OCHOBHbIE THIBI HarpeBa. Bubl
nepeaayn Tera.
1.2 TemnonpoBoAHOCTh. TemriiepaTypHOe TOJIE.
Temnora cropanust TormBa. KoHBeknus
KOHBEKTHBHBI TeriooOMeH. M3mydeHwe u ero
pUpoJa.
1.3 Ilpsmoii HarpeB. MHIyKIMOHHBIA Harpes.
ONEeKTPOKOHTAKTHBII HarpeB.
1.4 IlpumeHeHune HarpeBa 3aroTOBOK B
TEXHOJIOTUYECKUX MPOLIECCaxX U3TOTOBICHUS
3JIEMEHTOB OoenpunacoB. BeiOop HarpeBaTeIbHBIX
YCTPOMCTB.
2 | Paznen 2. HarpeB m oxiaxaeHue meramaa. | 29 | 14 | 4 | 10 | — | 15 |35%

TepMuuyeckuii pekMM KOBKH M ropsuvei
00beMHON IITAMIIOBKH.

2.1 CrpykrypHbie U (a30Bble MpEBpAICHUS B
MeTajie npu HarpeBe. [luarpamma <okeneso-
yriiepoy». Pa3pl cOCTOSAHUS MeTauia. M3meHenue
$U3NYECKUX M MEXaHMYECKUX CBOWCTB MeTalia
IIPY HArpEBE U OXJIAKICHUH.

2.2 TemnepaTypHble MHTEpBaJbl KOBKH CTalud M
BIIMSIOIINE HA HUX (DAaKTOPBHI.

2.3 CreneHb «MaCCUBHOCTW» 3arOTOBKU U €€
KOJINYECTBEHHAsA XapaKkTepucTuka. Pacuer BpemeHu
Harpesa.

2.4 OxanuHOOOpa3oBaHue U 00€3yrIepoKUBAHHE.

30HBI niepexora u neperpea. OxyiaxaeHue u
CIOCOOBI OXJIAXK/IEHUS CTATBHBIX TTOKOBOK.




3 | Pasnen 3. HarpeB 3aroroBok B mjameHHbIx | 28 | 13 | 5| 8 - | 15 |35%
neyax. Buasl ronimsa.
3.1 TopeHue — OCHOBa NEYHOM TETIOTEXHUKH.
XapakTepucTUKU U CcBoicTBa TormBa. CriocoObl
COKUTaHUS TOTUIMBA.
3.2. TemnnooOMeH, TEmIoOBOW  OajgaHc U
TEIJIOTEXHUYECKUE TTOKA3aTENH.
3.3 Tumel, KOHCTPYKIIMM IUIAMEHHBIX ME€Yed U UX
KJaccuukanus.
3.4 YcTpoiicTBa 715l CXKUTAHUS TOIUIMBA, YaJIeHUs
MPOIYKTOB TOPEHUS U PUOOPHI KOHTPOJIS.
4 | Pazgen 4. DjekTpoHarpeB M MHAYKUWOHHBbIA | 24 | 12 | 4 | 8 - | 12 120%
HarpeB. Buabl npumensiemoro o0opyaoBaHmus.
4.1 HarpeB B »3iekTponeuyax COIPOTHBIICHHUS.
Knaccugpukamuss u 0COOEHHOCTH KOHCTPYKIHH
IEKTPOIICUEH.
4.2 ®duznueckas CyIIHOCTb U OCHOBHbIE NIPHUHIIUIIBI
MHIYKIIMOHHOTO HarpeBa MeTayuia. Kinaccudukanus
U OCOOEGHHOCTM KOHCTPYKLIMH HWHAYKIIMOHHBIX
HarpeBaresei.
4.3 TexHuka 6€30MaCHOCTH U MTPABUIIA
SKCIUTyaTalluH MU paboTe C AMEKTPUIESCKUMHU
HarpeBaTeIbHBIMU YCTPOWCTBAMHU.
BCET'O IO AU CHUIIJIMHE 108 | 51 (17| 34 | — | 57 [100%
3.2. AyAuTOpHbIii NPAKTHKYM
Ne | Homep u HanMmeHOBaHUE Oo6mnewm, ayn.
Tema mpakTUYeCKOro 3aHATUS
n/m | paszgena JUCUUIUTMHEI 4acoB
TermonpoBogHocTe. TemmeparypHoe moie.
Temnora cropanus TtorumBa. KoHBekmus u
KOHBEKTHBHBIN TeruiooOMeH. M3nydeHue u ero
npupona. IlpumeHeHue HarpeBa 3aroToBOK B
Paznen 1. O6mue TEXHOJOTMYECKMX  IpolLeccax  M3TOTOBJIECHUS
1 | monoxxeHus Teopun 3JIEMEHTOB OOeMpuIacoB. Bri6op 8
Harpesa. HarpeBaTeIbHBIX YCTPOICTB.
Brigaua 3aganust 1j1s pacdeTHON paOoOTEHI.
OOBsicCHEeHHE TIOCIIEIOBATEIHHOCTH BBITTOJIHEHHS
paloThl. YCTaHOBJIEHUE BHJIA HATPEBA 3aTrOTOBKH
(IpsAMOM, KOCBEHHBIN ).
TemmneparypHble HWHTEpBalbl KOBKH CTalld H
BIIUSIIOIINE Ha HHUX (baxTOopBHI.
Pazpgen 2. Harpes u OxannmHOOOpazoBaHue U  00E3yriIepOKUBAHHE.
OXJIAKICHHE METAILIA. 30HBI mepexora W mneperpeBa. OXxaxaeHue Hu
2 | Tepmuueckuii pescam CIOCOOBI OXJIAXK/IEHUS CTATBHBIX TTOKOBOK. 10
. Pa3paboTka TeXHOJIOTUU HarpeBa 3ar0TOBKU
KOBKH 1 rvop e (cnuTok win npokar). Jluarpamma «oxeneso-
OOBEMHOM INTAMIOBKH. | yryiepo 1y, Masbl COCTOAHUS MeTaILIA.
Omnpenenenne TeMneparypsl HarpeBa 3aroTOBKU U
TEMIIEPaTYpPHOI'O MHTEPBAJIA.
Paszen 3. Harpes CriocoObI CokUTaHUS TOIUIMBA. Y CTPOMCTBA JUIS
3 CKUTaHMA  TOIUIMBA,  YNAJIEHUS  IPOJIYKTOB 8
3aroTOBOK B TUIAMEHHBIX
TOpPEHUs U TPHOOPBI KOHTPOJISL.
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neyax. Buasl TomimnBsa.

OO0oCHOBaHUE U ONpPENENICHUE CKOPOCTH
Harpesa. Pacuer mpoJoKUTENbHOCTH Harpesa.

Y UHAYKIIMOHHBIN

Paznen 4. Dnexrponarpes

Knaccuduxanus u1 0coOEHHOCTH KOHCTPYKIIMU
WHAYKIHMOHHBIX HarpeBareneil. TexHuka
0€30MaCHOCTH U TPaBUJIA IKCILTyaTaIllH TIPH
paboTe ¢ MEKTPUIECKUMU HArpeBaTEeIbHBIMU

4 | Harpes. Bunpl o 8
ycTpoiictBamu. BeiOop HarpeBaTensHOTO
TPUMCEHACMOTO ycrpoiictBa. OnpeneneHne onTUMaIbHbIX U
0bopyoBaHHs. paIMOHATBHBIX €ro Xapakrepuctuk. [IpoBeneHue
pacueToB napaMeTpoB HHIAYKTOpA.
UTOroO: 34
3.3. CamocrosiTenbHas padora cryaenra (CPC)
Homep u HaumeHoBanue COIEPXXAHUE CPC,
paszaena TUCIUILIMHBI YUEBHOI'O 3AJIAHHM A Jac.
W3ydyeHne conpepkaHus JIEKUMOHHBIX UM IPAKTUYECKUX
3aHATUN U PEKOMEHJOBAaHHOW JINTEPATYPBHI. 8
Paznen 1. O6mue BrimosHenue pacuetHoit paboTsl «OlieHKa KadecTBa HarpeBa
IIOJIOXKEHHUS TEOPUH IOKOBKM». [3ydeHHe pEKOMEHIOBAHHOM JHUTEPATyphl IIO
Harpesa. TeMe pacuyeTHOW paboThl. O3HAKOMIIEHHE C YEPTEKOM 7
IIOKOBKM, BHJIOM M pa3MepaMu 3aroTOBKH. YCTaHOBIJIEHHE
BHJIa HarpeBa (MpsMOM, KOCBEHHBIN).
W3ydyeHne conpepkaHus JIEKIMOHHBIX UM IPAKTUYECKUX
Paznen 2. Harpes u 3aHATUN U PEKOMEHJOBAaHHOW JINTEPATYPBHI. >
OXNAKICHHC MCTTLIA. Brimosnnenue pacuetHoil paboTel «OLeHKa KauyecTBa HarpeBa
Tepaniraectatii p I MOKOBKM». Pa3paboTka TEXHOJOTMHM HarpeBa 3aroTOBKH
KOBKH U ropsiuet : 10
0BLEeMHEO# TITAMIOBKH. (cnutok mnu mpokar). OmnpeneneHre TeMIepaTypbl HarpeBa
3aroTOBKHM U TEMIIEPATYPHOTO UHTEpBaa.
W3ydyeHne conpepkaHHs JIEKUMOHHBIX W IPAKTUYECKUX
Pasnen 3. Harpes 3aHATUN U PEKOMEHJOBAaHHOW JINTEPATYPBHI. >
3aroTOBOK B IUIAMEHHBIX | BpinonHeHue pacuetHol paboThl «OIeHKa KauecTBa HarpeBa
nevax. Buel Tormsa. nokoBkW». OOOCHOBaHME U OMpeeNieHue CKOPOCTH HarpeBa. 10
Pacuer npooJKUTENBHOCTH HarpeBa.
W3ydyeHne conpepkaHMs JIEKUMOHHBIX UM IPAKTUYECKUX
Pazgen 4. 3aHATHI U PEKOMEHI0BAaHHOM JIUTEPATYpPHI. 4
DNEeKTpOHAarpes u Brimonnenue pacuetHoit paboTel «OLeHKa KauyecTBa Harpena
MHJYKIUOHHBIN HATPEB. | ITOKOBKIY. Br16op HarpeBaTeJIbHOIO YCTpOMCTBA.
Bunel npumensemoro OnpeneneHne  ONTHUMAIBHBIX M PAlMOHANBHBIX €TI0 8
000py0BaHUS. xapakrepucTuk.  IIpoBeneHne  pacdueroB  MapameTpoB
UHIYKTOpA.
BCEI'O: 57




4. ®OPMbI KOHTPOJISA OCBOEHUA JTNCHUIIJINHBI
I'PA®UK KOHTPOJIbHBIX MEPOITPUSATHIA

CEMECTP HEJEJIN CEMECTPA

112 (34|56 7]|8]|9 10 | 11|12 13| 14 15 16 17

9 II II PP Jud.3au.

YcioBHBIE 0003HAUEHUSI:
— PP — BrinmonHeHue pacueTHON paboTHI;
— II — moceniaeMocCTh;
—  Jud. 3au. — nuddepeHMpoBaHHBII 3a4eT.

Texymas arrecranus CTyJ€HTOB IPOU3BOJANUTCS B AUCKPETHBIE BPEMEHHBIE HHTEPBAJIBI:
e OLICHKA [10CEHIAEMOCTH 3aHATHIA.

PyOexxnast arrectanusi CTYAEHTOB MPOU3BOAMTCS MO UTOraM IIOJOBUHBI CEMECTpa B
clenyrmux Gopmax:

e 3AIMTa PAacUueTHOMN pabOTHI.

[TpoMexyTOUHBIM KOHTPOJb MO pe3yabTaTaM CeMecTpa MO JUCLHUIUIMHE MPOXOIUT B (opme
middepeHInpoBaHHOTO 3a4yeTa. JIOMyCKOM K 3a4eTy SBIISETCS YCIEUIHAas cAavya CTyIeHTOM pacueTHOM
paloTEHI.

@oH/IBI OLIEHOYHBIX CPEJICTB, BKIIOYAIOIINE TUIIOBBIE BApUAHTHI 33/IaHUS ISl pacdeTHOM palboThl,
nepedeHb BONPOCOB Uil M depeHIIMpOBaHHOTO 3a4eTa, IO3BOJIAIOIINE OLECHUTh PE3YJIbTaThl
o0Opa3oBaHusi N0 JUCLUUIUIMHE, BKIIOYEHHI B cocTaB YMK Mo JuCHMIUIMHE M TEpeyrCciIeHbl B
[Mpunoxenun 5. [Tpumepsl BHIMOTHEHUST pacueTHON paboThl BKIIOYEHB! B cocTaB YMK nuCUMIIIMHEL 1
XpaHsTcs Ha Kadenape.

5. YYHEBHO-METOINYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIVINHBI

1. Oxos0Buy4, I'ennaguii AngpeeBud. Harpes u HarpeBarenbHble yCTPOUCTBA [ DIEKTPOHHBIN
pecypc] : yuebHoe mocobue st By3oB / I'. A. OxomoBuu ; Anrail. roc. TexH. yH-T um. . W.
[TomsynoBa. - U3n. 2-e, mepepad. u oM. - DIEKTPOH. TEKCTOBbIE AaH. - bapuayn : U3n-Bo Antl TV,
2010. - 1 am. xecTk. auck : rpad., cxemsl, Tadm. - \\lib_server\elres\elr02187.pdf. - bubnuorp.: c. 169-
170. - KoHTp. BOIp.: B KOHIIE TJIaB. - Y cJ0OB. 0003.: ¢. 171-171.

5.2.JlonoHUTENBHAS IUTEPATYpA:

1. 3onoryxun, Huxonaii MmuxaiaoBud. HarpeB u oxnaxiaeHue metamuia [DIE€KTPOHHBIN
pecypc] / H. M. 3010TyxuH. - DIEKTpOH. TeKCTOBbIe AaH. - M. : MamunocTtpoenue, 1973. - 1 am.
KECTK. JMCK : CXeMBl, Tpad., Tabmi. - bubmmorp.: c. 187-190.

2. KacenkoB, M. A. HarpeBaTenbHble yCTpoiicTBa Ky3HEYHOro Ipou3BojcTBa [Tekcr] :
yuebHoe mocobue s BTy30B / M. A. Kacenkos. - M. : Mamrus, 1962. - 472 c. : rpad., o6p., Tabm.,
cxeMbl. - bubmmorp.: c. 465-4609. - Ilpunoxenus: c. 437-464 (11 3k3.).

3. KoBka u mramnoBka [Tekct] : cipaBouyHUK : B 4 T. / mpex. pex. co. E. 1. Cemé&HoB ; pen.
coB. O. A. I'anaro [u ap.]. - 2-e u3z., nepepad. u gom. - M. : Mammunoctpoenue, 2010. - ISBN 978-5-
217-03459-8. T. 1 : Marepuainsl u HarpeB. O6opynoBanue. Koska / A. FO. ABepkues [u np.] ; pen. E.
H. Ceménos. - 2010. - 716 c. : rpad., cxembl, Tabn. - ABTOpHI yka3. Ha 00OpOT€ THUT. JIUCTA. -
KOITMPOBAHUE 3AITPEIIEHO. - bubmuorp. B koHie pa3a. - bubmmorp.: c. 714-716. - Ycnos.
cokpail.: c. 7-8. - ISBN 978-5-217-03460-4 (2 3Kk3.).

4. Kcenoponros, Anexcanap I'puropbeBnd. Pacuér u KOHCTpyHpOBAaHUE HArpeBaTEIbHBIX
ycrpoiictB [Tekcr] : yueOHuK st By30B / A. I'. KceHodoHTOB. - 2-¢ usn., ucnp. - M. : U3n-so MI'TY
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um. H. D. Baymana, 2014. - 503 c. : rpad., cxemsl, Tabn. - bubmuorp.: c. 496. - bubnuorp. B KoHIE
riaB. - Bonpocs! s camonpoBepku: B KOHILEe TaB. - [Ipenmer. ykas.: c. 497-503. - ISBN 978-5-7038-
3808-2 (5 3Kk3.)

5. KoBka u mramnoBka [Tekcr] : cipaBounuk : B 4 1. / pen. E. . CeménoB [u ap.]. - M. :
Mammnoctpoenue, 1985 - 1987. T. 1 : Marepuansl u HarpeB. O6opynoBanue. KoBka : crpaBoyHOe
uznanue / A. 0. ABepkueB [u ap.] ; pen. E. . Ceménos. - 1985. - 567 c. : rpad., Tabmn., puc. -
bubnuorp.: c. 557-559. - llpeamertHslit ykas.: ¢. 559-567 (32 3k3.).

6. AreeB, Huxonaii IlaBaoBuu. TexHonorusi mpousBOJACTBa MATPOHOB CTPEIKOBOTO OPYKHUS
[Tekcr] : yueOHuK s By3oB : B 3 4. / H. II. Aree, I'. A. Hdanwmnun, B. II. OropoanukoB ; BI'TY
"BOEHMEX" um. JI. ®. VYcrunoBa. - CII6. : [6. u.], 2005 - 2006. Y. 3: OOpaboTka pe3aHuEM,
TepMUYecKas U XUMudeckas 00paboTka, coopka. [IpoekTupoBaHie TEXHOJIOTHYECKUX MpoLeccoB. - 2006. -
222 c. : rpad., cxemsl, Tadx. - 3ara. 06:. : [Iporeccsl 00pabOTKK pe3aHreM, TEPMUYECKONH U XUMHUECKOM
o00paboTku, coopku. [IpoekTUpoBaHUE TEXHOJIOTHMUYECKUX MPOLECCOB. - bubmmorp. B koHIle rnas. - OcH.
yci. 0003Ha4. U cokpaill.: c. 4-6. - [Ipunoxenus: c. 189-220. - Kontp. Bompocsl: B koHIie raB. - ISBN 5-
85546-248-X. 123 3k3.

7. CipaBOYHHMK MO TeXHOJOTHM nMaTpoHHOro nmpousBojacTBa [Teker] : B2 1. T. 2/ H. I1. AreeB [u
ap.] ; pen.: H. I1. Arees, B. . 3unoBkun, H. M. Macnses ; BI'TY "BOEHMEX" um. /I. ®. Yctunosa. -
CII6. : [6. u.], 2011. - 344 : rpad., cxemsl, Tab1., GoTo. - ABTOPHI yKa3. Ha 00OpPOTE THUT. JHCTA. -
bubnuorp. B koHue rias. - OcHOB. TepMHHBI U ompel.: ¢. 7-10. - OcHOB. yci. 0003Ha4. u cokpail.: ¢. 10-
12. - ISBN 978-5-85546-583-9. 10 3K3.

8. Be3pyuko, Urops UBaHoBUY. HIYyKIIMOHHEIN HarpeB it 00bEMHON mTaMIOBKH [TekcT]

: MmoHorpadus / U. U. be3pyuko. - JI. : Mamunocrpoenue. Jlenunrp. otn-uue, 1987. - 126 c. : rpad.,
puc., Tadi., goto. - bubnumorp.: c. 124 - 125. (2 3k3.).

5.3. lHuTepHeT-pecypcehl:

- https://moodle.voenmeh.ru — snekTpoHHBINH 00pa30BaTENbHBINA pecypc mo aucuuruinHe «Harpes
U HarpeBaTellbHbIE YCTpolcTBay, aBTop O.JI.Kupees;

- http://library.voenmeh.ru/jirbis2 . ®ynnamenrtansnas oubnmuorexka bI'TY « BOEHMEX» um.
J.®D. YcTuHoBa;

- https://urait.ru. 'maBuas — O6pazoBarenbHas miardopma FOpaiit. [ By30B U cCy30B;

- http://e.Janbook.com. D5C Jlans;

- www.tnt-ebook.ru.

5.4. TIporpammHOe oOecrieyeHHe: MPOrpaMMHbBIE MAKEThl JUIsI MaTeMaTHYECKUX pacyeToB MS
Excel u Mathcad.

Crnenuanu3upoBaHHBIX IPOTPaMM He TpeOyeTcs.

5.5. NHpopMalMOHHBIE TEXHOJIOTUH, UCHOJIb3yeMbIe MPU OCYILECTBIECHUH 00pa30BaTEIBHOTO
mporecca: BO3MOKHOCTh MPOBEPKH pacueTHBIX paboT u pedepaToB B DISKTPOHHOM BHUAE U
KOHCYJIbTUPOBAHUE IIPU UX HAITUCAHUHU ITOCPEICTBOM DJIEKTPOHHOU ITOYTBHI.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUIIJIMHbI
MartepuanbHO-TEXHUYECKOE 00ecTieueHNE NUCITUTUTMHBI BKITIOYAECT:
1) KommuiekT miakaros.
2) JlokyMeHTanus ¥ macnopTa pa3jiuyHbIX TUIIOB HArpeBaTEIbHBIX YCTPOUCTB.

3) Komnerotepusie knaccel (ayna. 320, 377), ocHalleHHblE KOMIIbIOTEpAMU C JIOCTYIOM B
WHTEPHET, MpeTHA3HAUYCHHBIE I pa0O0THI B JJIEKTPOHHON 00pa3oBaTensHOM cpele.


https://moodle.voenmeh.ru/
http://library.voenmeh.ru/jirbis2
https://urait.ru/
http://e.lanbook.com/

[Tpunoxenue 1
K paboueil mporpamme TUCIUITITHHBI
«Harpes u HarpeBaTeabHbIE YCTPOUCTBA»

AHHOTanMA padoyeil MPporpaMmsl

Hucuunnuza «Harpes u HarpeBaTenbHbIE YCTPOWCTBA» SIBIISIETCS BapUaTUBHOM YacTeio bioka 1
Jlucuumimeel (MOIynH) y4eOHOTO TUTaHa MOArOTOBKU Mo crnenuanbHocTh 17.05.01 «boenpunacel u
B3phIBaTeany (crenuanuzanus «[laTpoHs! u ruie3bl»). Juciumnnaa peanusyercs Ha «E» daxynbprere
«Opyxue u cucrembl BoopyxkeHuit» BI'TY «BOEHMEX» um. JI.®. YcrunoBa kadenpoit «E4»
«BbICOKORHEpPreTHUECKNE YCTPOUCTBA ABTOMATHUECKUX CUCTEM.

JucuuruinHa HaueneHa Ha QopmupoBaHue mnpodeccuonanbHoil kommerenuunu [ICK-4 -
CrocOOHOCTh pazpabaThIBaTh COBPEMEHHBIE TEXHOJIIOTUH MPOU3BOACTBA TATPOHOB U THUJIB3.

CopneprxaHue TUCHUIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C OCOOCHHOCTSIMH Harpena u
HarpeBaTeIbHbIX YCTPONCTB. (OCHOBHBIE MOJIOKEHUS HarpeBa U OoXJaxKAeHUs metaiia. [Ipumenenue
HarpeBa 3arOTOBOK B TEXHOJIOTUYECKUX TIPOIlEcCaX M3TOTOBICHHUS AIIEMEHTOB OOETPHUIIACOB.
Tepmudeckuil pexXuM KOBKH U IOpsiYed IITaMIIOBKU. Harpes 3aroToBOK B INIAMEHHBIX Iedax. Bubl
TOTUIMBA. DJIEKTPOHATPEB U MHIYKIMOHHBII HarpeB. Buipl mpuMeHseMoro o00pyaoBaHus).

[IpenoaBanue MUCHMIUIMHBI MPEIyCMATPUBACT Cieayroue (HopMbl OpraHu3alMud y4eOHOTro
mpoliecca: JIEKIIMOHHbIE 3aHATHUS, TPAKTUYECKHUE 3aHATHUS, CAMOCTOATENbHAs paboTa CTy/ICHTA.

OOmast TpyAOEMKOCTb OCBOEHHS IUCIHMIUIMHBI MO OYHOM (opme cocTaBisieT 3 3a4eTHBIX
eauHuIbl, 108 yacos. [Iporpammoil TUCUMILUIMHBI TPETYCMOTPEHBI JEKIMOHHbIE 3aHaTHs (17 4acoB),
npakTudeckue 3ausaTus (34 gaca) U 57 4acoB caMOCTOSITETFHOU pabOThI CTYACHTA.

OOyuaromuecs: BBIIOJHSAIOT OJJHY paCUeTHYIO padoTy.

IIporpaMmoii TUCHUIUIMHBI IPETYCMOTPEHBI CIEIYIOIINE BUABI KOHTPOJISA: TEKYIIUH KOHTPOJIb
yCIIEBaeMOCTH B (pOpMe OIICHKH TOCEIIAaeMOCTH 3aHATHH, pyOeKHBIH KOHTPOJIb B (hOpMe 3aIIUTHI

pacueTHOM pabOTHI M MPOMEKYTOUHBIH KOHTPOIb B (popme auddepeHinpoBaHHOTO 3aUeTa.



[Tpunoxxenue 2
K paboueil mporpamme TUCIUITITHHBI
«Harpes u HarpeBaTeabHbIE YCTPOUCTBA»

TEXHOJIOI'MA 1 ®OPMBbI TPEIIOJJABAHUSA
PexoMeHnaanum no opraHu3aliiy U TEXHOJIOTUAM 00y4eHUsl JUIA NpenojgaBarTe s

I. OOpa3oBaTesibHBIE TEXHOJIOTHH

[IpenofaBanue AMCHUIUIMHBI BEJIETCA C MPUMEHEHHEM CIEIYIOLUINX BHI0B 00pa3oBaTeIbHBIX
TEXHOJIOTUH:

HNHdopMannoHHBbIEe TEXHOJIOTHH: UCIIOIb30BAHUE AIIEKTPOHHBIX 00Pa30BaTEbHBIX PECYPCOB
(MHTEpHET) MpH NOATOTOBKE K JIEKLIMOHHBIM 3aHATHUSIM.

IIpo6aemHoe 00yyeHUe — CTUMYIHPOBAHHE CTYACHTOB K CaMOCTOSITEILHOMY MPUOOPETEHUIO
3HaHUH, HEOOXOAUMBIX JUIS PelICHUS KOHKPETHOU MPOOIEeMBbI.

KonTexkcTHOEC 00ydyeHHe — MOTHMBALMS CTYACHTOB K YCBOEHHUIO 3HAHUM IyTEM BBISBICHUS
CBA3EH MEXy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

OOyyeHHe HA OCHOBe ONBITA — AKTUBU3alLlUs [103HABATEIbHOW NEATENBHOCTH CTYIEHTa 3a
CUET acCOIMALUU U COOCTBEHHOTO OTIBITA C MPEAMETOM U3YUCHHS.

NuuBuayajibHoe o0yuyeHHMe — BBICTPaMBaHHE CTYACHTOM COOCTBEHHOH 00pa3zoBaTeIbHON
TPAeKTOpPUU Ha OCHOBE (OPMHUPOBAHMS MHIMBHIYaTbHON 0Opa30BaTENbHONW MPOrpaMMBbl C YU4ETOM
UHTEPECOB CTYJEHTA.

MexaucuunInHapHoe o0y4YeHHe — WCIOJB30BAHME 3HAHMM W3 pasHbIX oOjacTeil, ux
IPYIIIUPOBKA U KOHIICHTPALMS B KOHTEKCTE PEIIAEMOU 3aauH.

Onepexaromas caMocTosITeIbHAsA padoTa — U3ydeHUE CTYAEHTaMU HOBOI'O MaTepuana 1o
€ro U3y4eHUs B XOJ€ ayAUTOPHBIX 3aHATUN.

II. Buasl u conep:kanue yueOHbIX 3aHATHIA

Pazjnen 1. O0mme noJioskeHnsi TEOPUM HATPeBa.

JlekunoHHbIe 3aHATHSA - 4 Yaca.

Jleximst 1. OCHOBHBIE TMOJIOKEHUSI TEOPUHM HarpeBa W Teruionepenaun. OOmuMe cBeleHUs O Harpene
Metaiia. OCHOBHBIE TUIIBI HarpeBa. Buipl nepenaun remia.

®opma mpoBeIeHUS 3aHATUI: U3JI0KEHUE UH(OPMALIUY, TUCKYCCHSL.

Jleximsa 2. Ilpsmoii HarpeB. MHIYyKIMOHHBIM HarpeB. OJIEKTPOKOHTAKTHBIM HarpeB. lIpuMmeHeHue
Harpena 3aroTOBOK B TEXHOJIOTHYECKUX MPOIECCcaX U3TOTOBJICHUS 3JIEMEHTOB OOEIpPUIIACOB.

®opma mpoBeIeHUS 3aHATUN: U3JI0KEHUE NH(OPMALIUU, TUCKYCCHSL.

IIpakTnuyeckue 3aHsTHSA - 8 YacoB.

3anarue 1. TemonpoBoaHocTs. TemmneparypHoe mnosie. Temnora cropanus TomuBa. KoHBekuus u
KOHBEKTHBHBIN TeTrI000MeH. M3imyuenue u ero npupoa.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHNE HH(DOPMAIIUH, TUCKYCCHSI.

3ansarue 2. Bei6op HarpeBaTeIbHBIX YCTPOICTB.

dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(DOPMAIIUH, UCKYCCHSI.

3andarue 3. Beinaua 3amanus s pacuetHoi paboTsl. OOBsICHEHNE OCIeI0BATEIBHOCTH BBITIOJTHEHUS
paboThI.

dopma mpoBeIeHUS 3aHATUI: U3JI0KEeHUE UH(POpMAaLUU, pa300p KOHKPETHBIX CUTYAIHH.

3ansTue 4. YCTaHOBJIEHHE BUJIa HArpeBa 3ar0TOBKYU (MPAMOi, KOCBEHHBIN).

dopma mpoBeIeHUS 3aHATUI: U3JI0KEeHUE UH(POpMAaLIUU, pa300p KOHKPETHBIX CUTYAIHH.
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Paznen 2. Harpes m oxnaxkaenue mera/uia. TepMHYecKHil peXMM KOBKHM W Tropsiue
00beMHOM IITAMIIOBKH.
JlekunoHHbIe 3aHATHS - 4 Yaca.
Jlexims 3. CtpykTypHbIe U (a30BbI€ NMPEBpAIICHUS B METaJJIe IpU Harpese. VM3MeHeHne pu3ndecKux
Y MEXaHUYECKUX CBOMCTB MeTaJljla IPX HarpeBe M OXJIaKICHUH.
®opma mpoBeIeHUS 3aHATUN: U3JI0KEHUE UH(OPMALIUU, TUCKYCCHSL.
Jlexnus 4. CreneHb «MacCCHUBHOCTH) 3arOTOBKU M €€ KOJIMYECTBEHHAs XapaKTepucTuka. Pacuer BpeMeHn
Harpesa.
®opma mpoBeAeHUS 3aHATUI: U3JI0KEHUE UH(OPMALIUY, TUCKYCCHSL.
IIpakTnuyeckue 3ansTus - 10 yacos.
3andarue 5. TemnepaTypHble HHTEPBaJIbl KOBKH CTaJIM U BIUSIONINE HA HUX (DAaKTOPBL
®opma mpoBeeHUS 3aHATUI: U3JI0KEHUE UH(OPMALIUY, TUCKYCCHSL.
3anstue 6. PazpaboTka TEXHOJIOTUU HArpeBa 3arOTOBKHU (CIUTOK HIIM TPOKAT).
dopma mpoBeeHNs 3aHATUI: U3JI0KEeHUEe UH(POpMAaILIUU, pa300p KOHKPETHBIX CUTYAIHH.
3ansrue 7. /lnarpamma <oxenes3o-yriepoa».da3sl COCTOSHUSA MeTalIa.
dopma mpoBeIeHUs 3aHATUI: U3JI0KEeHUE UH(pOpMAaIIiU, pa300p KOHKPETHBIX CUTYAIHH.
3anarue 8. OnpeneneHne TeMIepaTypsl HarpeBa 3ar0TOBKM U TEMIIEPATYPHOTO MHTEpBaa.
dopma mpoBeIeHNS 3aHATUI: U3JI0KEHUE UH(pOpMAaLIiY, pa300p KOHKPETHBIX CUTYAIHH.
3anarue 9. OkannHOoOOpa3oBaHue U 00e3yriaepokuBaHue. 30HbI Iepexora u neperpesa. OxiaxaeHue
U CIIOCOOBI OXJIAXKICHHSI CTAJIBHBIX TIOKOBOK.
dopma mpoBeieHNs 3aHATUI: U3JI0KEeHUE UH(pOpMAalLlUU, pa300p KOHKPETHBIX CUTYaIH.

Pasnen 3. Harpes 3aroTtoBok B IiiaMeHHbIX neyax. Buabl Tomiusa.
JlekIMOHHBIE 3aHATHS - 5 YyacoB.
Jlexums 5. ['opeHne — 0OCHOBA NIEYHOU TEIJIOTEXHUKH. XapaKTEPUCTUKU U CBOMCTBA TOIUIMBA.
®opma mpoBeeHUS 3aHATUI: U3JI0KEHUE NH(POPMALIUU, TUCKYCCHSL.
Jlekiusg 6. TemmooOMeH, TEIUIOBOM OajaHC U TEIUIOTEXHUUECKUE MOKA3aTEIH.
®opma mpoBeIeHUS 3aHATUI: U3JI0KEHUE UH(OPMALIUU, TUCKYCCHSL.
Jlexrust 7.1. Tumnbl, KOHCTPYKIIMU TUTAMEHHBIX MIeUel U UX KiaccuuKarus.
®opma mpoBeeHUS 3aHATUN: U3JI0KEHUE UH(OPMALIUY, TUCKYCCHSL.
IIpakTnuyeckne 3aHaTHA - 8 Yacos.
3ansarue 10. CriocoObl cKUraHMs TOTLUTUBA.
dopma mpoBeAeHUS 3aHATUN: U3JI0KEeHUE HH(OpMAIIUK, pa300p KOHKPETHBIX CUTYAIH.
3anstre 11. O60cHOBaHUE U OTIPE/IEIICHNE CKOPOCTH HArpeBa.
®opma mpoBeieHNs 3aHATUI: H3JI0KEeHUE UH(pOpMAaILIUU, pa300p KOHKPETHBIX CUTYAIH.
3ansrue 12. PacueT npoaoKUTENBHOCTH HarpeBa.
dopma mpoBeeHNs 3aHATUI: U3JI0KEeHUE UH(pOpMAaIIUU, pa300p KOHKPETHBIX CUTYAIH.
3anarue 13. VYcrpoiicTBa Al CKUTAHUS TOIUIMBA, YNAJEHUS MPOIYKTOB TOPEHUS W TPUOOPHI
KOHTPOJISL.
dopma mpoBeeHUS 3aHATUI: U3JI0KEeHHE HH(OpMAIUK, pa300p KOHKPETHBIX CUTYAIH.

Paznen 4. DulekTpoHarpeB W HWHAYKIHOHHBIH Harpes. Buabl npuMeHsieMOro
o0opynoBaHmsl.
JlekunoHHbIe 3aHATHSA - 4 Yaca.
Jlexmus 7.2. HarpeB B anekTpornedax conportusienus. Knaccupukanus 1 0COOEHHOCTH KOHCTPYKIMH
IEKTPOIICUEH.
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®opma mpoBeIEeHUS 3aHATUI: U3JI0KEHUE UH(OPMALIUU, TUCKYCCHSL.

Jlexnus 8. @usnueckas CyIIHOCTb U OCHOBHBIE IPUHLIMIIBI MHAYKIIMOHHOTO HarpeBa MeTajuia.

®opma mpoBeIeHUS 3aHATUI: U3JI0KEHUE UH(OPMALIUU, TUCKYCCHSL.

IIpakTnuyeckne 3aHATHSA - 8 YacoB.

3ansarue 14. Bribop HarpeBaTensHOro ycrpoicTBa. OnpenesneHrne ONTHMAIbHBIX U PALlMOHATIBHBIX €ro
XapaKTEPUCTHK.

dopma mpoBeeHNs 3aHATUI: H3JI0KEeHUE UH(pOpMAaILIUU, pa300p KOHKPETHBIX CUTYAIHH.

3andarue 15. Knaccudukarus u 0cOOEHHOCTH KOHCTPYKIIMU UHAYKIIMOHHBIX HarpeBaTeei.

dopma mpoBeAEeHUS 3aHATUN: U3JI0KEeHUE HH(OpMAIUK, pa300p KOHKPETHBIX CUTYAIH.

3ansrue 16. [IpoBeneHne pacueToB napaMeTpoB UHIYKTOPA.

dopma mpoBeeHUS 3aHATUI: H3JI0KEeHUE UH(pOpMAaILIUU, pa300p KOHKPETHBIX CUTYaIHH.

Jlexkimst 17. TexHuka 0e30MacHOCTH M TpaBHJa SKCIUTyaTallMd MpU paboTe ¢ 3NIEKTPUYECKUMHU
HarpeBaTeIbHbIMU YCTPOWCTBAMH.

dopma mpoBeeHUS 3aHATUN: U3JI0KEeHHE HH(OpMAIUK, pa300p KOHKPETHBIX CUTYAITH.
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[Tpunoxxenue 3
K paboueil mporpamme TUCIUITITHHBI
«Harpes u HarpeBaTeabHbIE YCTPOUCTBA»

YYEBHO-METO/JMUYECKOE OBECIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
PexoMeHaanMu 10 0CBOEHHIO JMCUMILIMHBI JJISl CTYI€HTA

TpynoeMkocTs OCBOEHMS AUCUMILINHBI cocTaBiser 108 yacoB, u3 HUX 51 yac ayTUTOPHBIX 3aHATHI U 57 4acoB, OTBEAEHHBIX Ha CAMOCTOSITEIIbHYIO

paboTy cTyaeHTa.

Pexomenamuu mo pacnpeaeneHiio yaeOHOro BpeMeHH 110 BUJIaM CaMOCTOSITEIbHOM paboThl U pa3zenaM AUCHUIUIMHBI IPUBECHBI B TaOJIHIIE.

KOHTposb 0CBOEHUS TUCHUIUIMHBI IPOU3BOANUTCS B COOTBETCTBUU C [lonoxkeHneM o nopsaKe NpoBEACHUS TPOMEXYTOUHOM arTecTaluu cTyieHToB bI' TY

«BOEHMEX» um. I.®. YcTunosa.
@DopMbI KOHTPOJIS M KPUTEPUH OlICHUBaHUs NpuBeieHb! B 1.4 Paboueit nmporpammel u B [Ipunoxxennu 5 k Paboueit mporpamme.

Bun padorsl

Conepxanue (nmepeyeHb BONPOCOB)

TpynoemkocTb,
yac.

PexomMenpanun

Pazgen 1. O0mue moJioKeHus Teo

WU HArpeBa.

N3yuyenue conepxanus
JEKLIUOHHBIX U
[IPAKTUYECKUX 3aHATUN

OcHOBHBIE I10JI0KEHUS TEOPUU HArpeBa U TEIUIONEPEAAYH.
OOmume cBeneHust o HarpeBe Merayia. OCHOBHBIE THUIIBI
HarpeBa. Bunael nepemaun Temia.  TemaonpoBOAHOCTS.
TemneparypHoe mnone. Termora cropaHus TOIUIMBA.
KoHBekIis 1 KOHBEKTUBHBIN TeraooOMeH. M3nydenne u
ero npupoja. IIpsmoit HarpeB. MHIYKIMOHHBIM Harpes.
ONeKTpOKOHTaKTHbIM HarpeB. llpuMeHeHue Harpesa
3arOTOBOK B TEXHOJIOTMYECKHUX ITPOLIECCAX HU3TOTOBJICHUS
3NIEMEHTOB  OoenpumnacoB. BriOop  HarpeBareiabHBIX
YCTPOMCTB.

Odopmienue oTyera
0 pacyeTHO padoTte

N3yyenne pEKOMEHIOBAHHOM JIMTEpaTypbl II0 TEMeE
pacuetHO-rpauyeckoil  paboThl.  O3HAKOMIIEHHE  C
4epTEKOM IOKOBKHM, BHAOM U pa3MepaMH 3aroTOBKH.
YcraHoBiieHuE BuAa HarpeBa (IpsMOi, KOCBEHHBIH).

W3yuenne maTepuaia mo KOHCIEKTY
JeKUUH ¥ (UJIK) MO PEKOMEHI0BAHHOM
JauTeparype:
ocHoBHas autepatypa: Nel (ru. 3, c. 32—47);
NOTIONIHUTENbHAs tuTeparypa: Neb (ri1. 3, c.
81-115); No7 (ron. 17, c. 234-260)

Wtoro no pazzpeny 1

15

Pa3nes 2. Harpes u oxjyiaxkaenne Metajia. TepMudecKuil pe:kuM KOBKH M ropsiyeil 00beMHOI IITAMIIOBKH.

N3yuyenue conepxanus
JEKIUOHHBIX U
[IPAKTUYECKUX 3aHATUN

CrpykTypHble W (pa3oBble NpEBpaIICHHS B MeTaie INpH
Harpese. Jluarpamma <okene3o-yriaepon». Masbl COCTOSIHUSA
Mertayuia. Vi3meneHne pU3n4ecKrx 1 MEXaHUYECKUX CBOMCTB
METa/Ula IIPU HarpeBe U OXJaxAcHuu. TemmeparypHsle

N3ydyeHne maTepuana o KOHCIEKTY
JeKIUH 1 (UJIK) 0 PEKOMEHI0BAHHOM
auTepaTrype: ocHOBHas nutepaTypa: Nel (ru.
4-5, c. 48—81); nonosHNUTENbHASI IUTEPATYpA:
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MHTEPBAJIbl KOBKM CTAJIM M BIUSIONIME HAa HUX (AKTOPBI.
OxanuHOOOpa3oBaHHe H  00E3YrJIepo’KMBaHUE.  30HBI
nepexora W meperpeBa. OXJIaXIEHHE U CHOCOOBI
OXJIAXJICHUS] CTAJbHBIX MOKOBOK. CTENEeHb «MacCCHBHOCTH
3arOTOBKM M €€ KOJIMYECTBEHHas XapaKTepucTuka. Pacuer
BpPEMEHH Harpesa.

Nel, No4 (ra. 5, c. 218—272), No5 (rn. 5).

Odopmienue oTyera
10 pacyeTHo padoTte

Pa3zpaboTka TEXHOJOrMM HarpeBa 3arOTOBKH (CIMTOK WM
npokar). OnpeneneHue TeMmiepaTypsl HarpeBa 3aroTOBKU
U TEMIIEPATYpHOTO UHTEpBaa.

10

Hroro no pazpeny 2

15

Pasnen 3. HarpeB 3aroToBoK B IUIAMEHHBIX

ne4yax. Buasl Tonjimsa.

N3yuyenue conepxanus
JEKIUOHHBIX U
[IPAKTUYECKUX 3aHATUN

l'openue - OCHOBa IIEYHOM TCIJIOTEXHUKH.
XapakTepucTuku H  cBoiictBa  TormmBa.  CrocoOsl
C)KUTAaHMS TOIUIMBA. TeIIoOOMEH, TEIUIOBO OamaHC |
TEIUIOTEXHUYECKUE TMOKa3aTeNu. THmbl, KOHCTPYKUHUHU
TUTAMEHHBIX TIeUel U X Kiaccupukamnms. Y CcTpoiicTBa s
C)KUTaHUsl TOIUIMBA, YHAJCHUS MPOAYKTOB TOpPEHUS U
puOOPBI KOHTPOJISL.

N3yuenue marepuana no KOHCIEKTY
JEKIUH ¥ (UJIK) 0 PEKOMEHI0BAaHHOM

5 1, c. 6-21; rm. 6, m. 6.1-6.4, c. 81-94);

6).

Odopmienue oTyera
10 pacyeTHOM pabdore

ObocHoBaHUE U OMpe/eieHne CKOpPOCTH HarpeBa. Pacuer
ITPOJIOJKUTEIBHOCTH HarpeBa.

10

Wroro no pazaeny 3

15

Pa3nes 4. DueKTpoHarpeB M HHAYKIMOHHBIN Harpes. Buabl npuMeHnsieMoro 060py10BaHus.

N3yuyenue conepxanus
JEKIUOHHBIX U
[IPAKTUYECKUX 3aHATUN

Harpes B anektponeuax conpoTusieHus. Knaccudukanms
1 0COOCHHOCTH KOHCTPYKIIMH JJIeKTporedeii. dusndeckas
CYIIHOCTh M OCHOBHBIE TIPUHLMIIBI HMHIYKIIMOHHOTO
HarpeBa Metayuia. Krnaccupukammss u - 0COOEHHOCTH
KOHCTPYKLIMM HMHIYKLIMOHHBIX HarpeBaresied. TexHuka
0€30MacHOCTH W TpaBWia JSKCIUTyaTallud TpH paboTe ¢
IEKTPUUECKUMU HarpeBaTeIbHbIMU YCTPOMCTBAMM.

N3yuenue marepuana no KOHCIEKTY
JEKUUH U (UJIKM) 0 PEKOMEHI0BAHHOM

4 6, 1. 6.5, ¢. 95-99, rn. 7, ¢. 100—123);

c. 305-340), Ne5 (1. 7).

Odopmiienue otuera | Beibop HarpeBarenpHOro ycrpoictBa. OrmpeneneHue
10 pacyeTHOM paboTe | ONTHUMAJIBHBIX M PAlMOHAIBHBIX €ro XapaKTEePUCTHK. 8
IIpoBeneHne pacyeToB NapaMeTpoB HHIYKTOPA.
Wroro no pazpeny 4 12
nToro 57

14

auTepaTrype: ocHOBHas nutepatypa: Nel (ru.

nononHuTeNnbHas gureparypa: Ne2, Ne5 (ri.

auTepaTrype: ocHoBHas nutepatypa: Nel (ru.

JoTnoHUTENbHAas tuTeparypa: Ne2, Ne3 (ri. 7,




[Tpunoxxenue 4
K paboueil mporpamme TUCIUITITHHEI

«Harpes u HarpeBaTeabHbIE YCTPOUCTBA

METOANYECKUE YKA3ZAHUA JJIA OBYYAIOIIUXCH 11O OCBOEHUIO

JUCIUIIVIMHBI

Bun yae6HbIX
3aHATUN

OpraHmaumI ACATCIIBHOCTU CTYACHTA

JlexuumoHHEBIE
3aHATUSI

Jns ycnemHoro oO0ydeHuss HeoO0X0IuMO 00s3aTenbHOE IOCeleHHEe
ayIMTOPHBIX 3aHATHH. Kpome Toro, o0si3aTenbHOE M TEXHMYECKH TPaMOTHOE
BEJCHWE KOHCIEKTa JIEKIMH: KpaTKO, CXEMaTH4yHO, IOCIeA0BaTEIbHO
(UKCHUpPOBaTH OCHOBHBIE IOJIOKEHUS, BBIBOJIBI, (POPMYIUPOBKH, 000OIEHUS;
1oMeYaTh BaXXHBIC MBICIH, BBIICIATh KIIOUEBBIE CIIOBA, TepMHHBL Ecin
HEKOTOPbIE BOIPOCHI, TEPMUHBI, MAaTEPHAIIbl BHI3BIBAIOT Y CTYJCHTA TPYAHOCTH,
UX HEOOXOJMMO TOMETUTh U TOMBITATbCS HAWTH OTBET CAMOCTOSATENHBHO B
peKOMEeHI0BaHHOH uTepaType. Ecnu camocTosTenbHO He yaaeTcst pa3odparbes
B Marepuaie, HeoOX0uMO CPOpMyYIMPOBATH BONPOC U 3a/1aTh MPETOIaBATEIIO
Ha KOHCYJIbTALUH.

Taxke  oOs3arenbHa  camocTosiTeNbHAs ~ paboTa € TEKCTOM
PEKOMEHIOBAaHHOW JIUTEPaTypbl M TP HEOOXOJMMOCTH KOHCIIEKTHPOBAHHE
OCHOBHBIX MOJIOKEHUN U3 JIMTEPATYPHBIX HICTOYHUKOB.

IIpaxTruueckue
3aHATUSA

[TpopaboTka pabouell mporpamMmsl, yaensisi 0co00oe BHUMAaHUE LEISIM H
3aayaM, CTPYKTYpE€ U COAEP)KAHMIO JUCHUIUIMHBL KoHCHEeKTHpoBaHUE
HUCTOYHUKOB. PaboTa C KOHCIEKTOM JIEKIMA, MPOCMOTP PEKOMEHIyeMOit
JUTEPATYphl, IOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM B JINTEPATYPE.

Pacuernas pabGota

Otuer mo pacueTHOW paboTe AOKEH OBITh HANKMCaH JIAKOHUYHO,
JIOTUYECKH TIOCTEOBATENbHO, JUTEPAaTYpHO M TEXHUYECKH T'PaMOTHO,
WUTIOCTPUPOBAH BCEMH HEOOXOTUMBIMH CXEMaMH, 3CKH3aMH, TaOIHIaMU U
pucyHkamu. TeKCT oTyeTa JOJKEH COJepkKaTh CCHUJIKM Ha YEPTEXH, PHUCYHKH,
rpaduKy ¥ TaOIHIIBI, a TAKKE HA UCIIOJIb30BAHHBIC JIUTEPATYPHbBIE HCTOYHUKH.

Otuer AomKeH OBITH MPEICTABICH MPENOJABATENIO Uil MPOBEPKH,
MocJie TPOBEPKU UCIPABIICH B COOTBETCTBUH C 3aMEUaHMSIMH MPENOAaBaTeNs H,
B clly4ae HEOOXOIMMOCTH, MPeIbsBICH Ui KOHTPOJIA MOBTOpHO. B mporecce
MOJTOTOBKH PabOTHl K 3alIMTE CTYJACHT 00s3aH HMOBTOPUTH TEOPETUUECKUN
MaTepuall U COOTBETCTBYIOIIME pa3fiesibl y4eOHUKOB M Y4eOHBIX MOCOOMH H
MIPOCMOTPETH MCIIOJIb30BAHHYIO TPU BBHITIOJHEHUH JINTEPATYPY.

IToaroroska k
middepeHunpoBan
HOMY 3a4eTy

HeoOxonnMa MakCHMMajbHO COCpPENOTOYEHHas IMOATOTOBKA K claye
middepenunpoBanHoro 3avera. [Ipy TNOArOTOBKE K 3a4eTy HEOOXOIMMO
OpPUEHTUPOBATHCSI HA KOHCIIEKTHI JICKIIUH, PEKOMEHIyEMYIO JIUTEpaTypy U Ap.
PexomeHaIuu 1o MCroib30BaHUI0 PEKOMEHJOBAHHON JIUTEPATypHl B MpoIecce
CaMOCTOSITEJIbHOW PabOThI MPUBECHBI B IPHIIOKEHUH 3.

Ilepeyenb BapuaHTOB pac4yeTHOH PadoThI

VicxonHble JaHHBIE U1l PACYETHON PabOTHI:

1) cxema yyacTka MITAMIOBKU (KOBKH);

2) BUJ U MaTepuaj UCXOTHOM 3arOTOBKH;

3) nnuHa / 1 tuaMetp d UCXOIHOM 3arOTOBKU;

4) paccTosiHuE MEX/1y HarpeBaTeIbHbIM M IITAMIIOBOYHBIM 000PYIOBAaHUEM S
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5) CKOpOCTB TpaHCHIOPTEPA V;
6) Temneparypa nexa 7.

3amaun pacueTHOU paboThI:

1) ompenenutbh TeMIepaTypHbI HHTEpBaJl ropsdyed IITAaMIOBKHA (KOBKHM) JUIsl 3aJaHHOTO
MaTepuana;

2) paccuuTaTh BPEMsI HarpeBa JI0 BEPXHEr0 TEMIIEPATYpPHOTO UHTEPBAJIA;

3) ompeAenuTh TeEMIIEpaTypy 3aroTOBKHU MO/ MPECCOM (MOJIOTOM) Ha TOBEPXHOCTH U B LIEHTPE;

4) oLleHUTH KauecTBO HarpeBa.

BapuanTs! 3aganuii pacueTHOM pabOTHI:

1. OnpenenuTh napaMeTpsl U OLEHUTH Ka4eCTBO HarpeBa MPYTKOBOM 3aroToBKH U3 ctanu 50
mpu [ = 35 mm; d = 40 MM Ha ygacTke KOBKH, eciu s = 4 m; v = 0,2 m/cek; 7= 24° C.

2. OnpenenuTh NapaMeTpsl U OLEHUTh KA4ECTBO HarpeBa NMPYTKOBOW 3aroTOBKHM M3 CTalIX 45
mpu [ = 80 Mm; d = 120 MM Ha ydacTke KOBKH, ecnu s = 3,5 m; v = 0,4 m/cek; 7= 23° C.

3. OnpenenuTs napaMeTpbl U OLEHUTHh KaueCTBO HarpeBa NMPYTKOBOM 3aroTOBKH U3 cTaynu 60
mpu [ = 50 Mmm; d = 45 MM Ha ygacTke KOBKH, eciu s = 5 m; v = 0,3 m/cek; 7= 25° C.

4. OnpenennuTh napaMeTpbl U OLEHUTh KAUECTBO HarpeBa MpPYyTKOBOM 3aroToBKU U3 ctanu 40X
npu [ = 35 mm; d = 70 MM Ha ydacTke KOBKH, eciu s = 4,5 m; v = 0,4 m/cex; T = 25° C.

5. OnpenenuTh napaMeTpbl U OLEHUTHh Ka4eCTBO HarpeBa NMPYTKOBON 3arOTOBKHM M3 CTaJIX 35
mpu [ = 150 mm; d = 110 MM Ha ygacTke KOBKH, eciu s = 3,5 m; v = 0,5 m/cek; T = 23° C.

6. OnpenenuTs napaMeTpbl U OLEHUTh KaueCTBO HarpeBa NMPYTKOBOM 3aroToBkH U3 ctanu 70
mpu [ = 80 mm; d = 90 MM Ha ygacTke KOBKH, eciu s = 3 m; v = 0,1 m/cek; 7= 25° C.

7. OnpenenuTs napaMeTpbl U OLEHUTHh KaueCTBO HarpeBa NMPYTKOBON 3arOTOBKHM M3 CTaIX 35
mpu [ = 80 mm; d = 120 MM Ha ydacTke KOBKH, ecnu s =4 M; v = 0,3 m/cek; T = 24° C.

8. Omnpenenuth nmapaMeTpbl U OLIEHUTh KaueCTBO HarpeBa IPYTKOBOM 3arOTOBKU M3 cTalu 65
npu / =150 mm; d = 80 MM Ha ydacTke ropsiueii ITaMnoBku, eciu s = 3,5 m; v = 0,2 m/cek; 7= 23° C.

9. OnpenenuTh napaMeTpbl U OLEHUTHh KaueCTBO HarpeBa NMPYTKOBOM 3aroToBKH U3 ctaynu 50
npu / = 50 MmM; d = 60 MM Ha ydacTKe ropsyei mramnoBku, eciu s =4 m; v = 0,3 m/cex; 7 = 24° C.

10. OnpenenuTh mapaMeTphbl U OLIEHUTh KA4ECTBO HArpeBa MPYTKOBON 3aroTOBKU U3 crtanu 40
npu / = 60 MmM; d = 70 MM Ha ydacTKe ropsyei mramnoBku, eciu s = 3,5 m; v = 0,6 m/cex; 7= 26° C.

11. Onpenenutes napamMeTpsl U OLIEHUTH Ka4ECTBO HAarpeBa MpYyTKOBOW 3aroToBku U3 ctanu 15XH
npu / = 85 MM; d = 70 MM Ha ydacTKe ropsyei mramnoBku, eciu s =4 m; v = 0,5 m/cek; T = 24° C.

12. OnpenenuTs mapaMeTpbl U OLIEHUTh Ka4eCTBO HarpeBa MpPYTKOBOW 3arOTOBKU U3 CTalu 75
npu [ = 80 MM; d = 80 MM Ha ydacTke ropsidaeit mraMmnoBku, eciu s = 4,5 m; v = 0,2 m/cek; 7= 25° C.

13. OnpenenuTs mapaMeTphbl U OLIEHUTh Ka4€CTBO HarpeBa MPYTKOBOW 3arOTOBKU U3 cTailu 35
npu / = 85 MmM; d = 90 MM Ha ydacTKe ropsyei mramnoBku, eciu s = 3,5 m; v = 0,4 m/cex; 7 =26° C.

14. Onpenenuth napamMeTpsl U OLIEHUTh KAUECTBO HAarpeBa MPYTKOBOM 3aroToBKU U3 crainu 40X
npu / = 80 MmM; d = 100 MM Ha y4acTke ropsiueit ITaMnoBky, eciau s =4 m; v = 0,5 m/cek; 7= 25° C.

15. OnpenenuTs mapaMeTphbl U OLIEHUTh KA4ECTBO HArpeBa MPYTKOBON 3aroTOBKU M3 cranu 20
mpu [ = 50 mM; d = 40 MM Ha ydacTKe ropsiaeit mraMmnoBku, eciu s = 3,8 m; v = 0,4 m/cek; 7= 23° C.
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IIpunoxxenue 5
K paboueil mporpamme TUCIUITITHHEI

«Harpes u HarpeBaTeabHbIE YCTPOUCTBA»

®OH/AbI OHEHOYHbLIX CPEJICTB

@D oHABI OLIEHOYHBIX CpeacrTs

@OHABI OLEHOYHBIX CPEIACTB, IIO3BOJIIONIME OLEHUTb 3HAHUSA CTYAECHTOB II0 JAHHOWU
MUCIUILIMHE, BKIIFOYAIOT B ce0s:
® KOMIUIEKT BapHAaHTOB pacuyeTHbIX paboT (PP) mo teme «OrneHka kayecTBa HarpeBa MOKOBKI» B
KoJaudecTBe 15 mT;
e KOMIUIEKT BOIIPOCOB JUIsl MUCbMEHHOro TectupoBanus (T);
e 00pa3ibl BHIIOJHEHHOW pacdeTHON pabOThl B KOJMYECTBE 5 IIT. pa3MenieHsl B coctae YMK
10 AUCLIUIUIMHE.
@oHIbI OLICHOYHBIX CPEACTB XpaHATcs Ha Kadenpe B coctaBe YMK nuciumiuHsl.
OrneHuBaHuE YpPOBHsS Y4YeOHBIX TOCTMIKEHHUH CTYJEHTa OCYIIECTBISCTCS B BHUJAE TEKYILETO,
pyOeXKHOrO W TpOMEKyTodHoro koHTpolisi B cootrBerctBuu ¢ [IOJIOXKEHUMEM o mnpoBeneHumn
TEKYILET0 KOHTPOJIsl yCIIEBAEMOCTH U ITPOMEXYTOUHOM arTectanuu cryaeHToB bI'TY «t BOEHMEX».

IMacmopT )oHI2 OLEHOYHBIX CPEICTB

AYJINTOPHBIE
3AHATUSA B

HAI/IMEHOBAHI/IE KOHTAKTHOH 3 o
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5(9|1 | Pazgen 1. O0mme mono:xeHns TEOPUM HArpeBa. 27 12 4 8 - 15 | 10% | PP,
1.1 OcHoBHBIE MONOXKEHHS TEOPUU HArpeBa U T

terionepenaud. OOmme cBejeHWs O Harpese
Metaza. OCHOBHBIE THIIBI  HarpeBa. Bupsl
nepefayy Tema.

1.2 TemnomnpoBogHocTs. TemmnepaTypHoe TOJIE.
Tenmora cropanuss tomnuBa. KonBeknus u
KOHBEKTHBHBEIN TemiooOMeH. M3mydeHue u ero
IpUPOAA.

1.3 TIIpsmoit HarpeB. VHAYKIMOHHBIA Harpes.
OJIEeKTPOKOHTAKTHBIN HArpeB.

1.4  IlpumeHeHue  HarpeBa  3arOTOBOK B

TEXHOJIOTUIECKUX mporieccax M3TOTOBIICHUS
AJIeMEHTOB OoenpumnacoB. Beibop HarpeBaTeimbHBIX
YCTPOICTB.
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2 | Pazpen 2. HarpeB u oxaaxiaeHue wmetayuia. | 29 14 4 10 - 15 | 35% | PP,
TepmuueckHii pe:kMM KOBKH W ropsiuei T
00bEeMHOM IITAMIOBKH.

2.1 CrpyktypHble W (a3oBble IIPEBpAICHUS B
MeTajlle MNpH HarpeBe. Jluarpamma <GKene3o-
yraepoa». ®assl cocTosiHMA MeTamia. M3meHeHue
(U3MYECKNX U MEXaHMYECKUX CBOWCTB MeTalia Mpu
HAarpeBe U OXJIAXKICHHU.

2.2 TemmnepaTypHble HUHTEpBaJbl KOBKH CTald U
BIIHSIONINE HA HUX (PaKTOPHI.

2.3 CreneHp «MacCUBHOCTW» 3arOTOBKM U €€
KOJIMYECTBEHHAsl XapaKTepucTUKa. PacueT BpemeHU
Harpesa.

2.4 OxannHOOOpa3oBaHKE U 00€3YTIIEpOKUBAHNE.
3oHBI HIepexora U neperpesa. OxiiaxIeHue 1

CII0COOBI OXJIaXIACHUA CTAaJIbHBIX ITOKOBOK.

3 | Pazmen 3. HarpeB 3arortoBok B IUIaMEHHBIX | 28 13 5 8 - 15 | 35% | PP,
neyax. Buabl Tommusa. T
3.1 TopeHnne — OCHOBA NEYHOW TEIJIOTEXHUKHU.

XapakTepucTHKA M cBoiicTBa ToruuBa. CrocoObl
CKUTAHMS TOIUTHBA.

3.2. TemnoobmeH, TEIJIOBOM OaraHc u
TEIUIOTEXHUYECKHE MTOKAa3aTeI .

3.3 Tumbl, KOHCTPYKIMH IJIAMEHHBIX MEued U HX
KJaccuuKanys.

3.4 YcrpolicTBa ISl CKMTaHUS TOIUIUBA, YAAJIECHUS

MIPOJYKTOB TOPEHNUS ¥ IPUOOPHI KOHTPOJIS.

4 | Pazgenn 4. DneKkTpoHarpeB W WHAYKIMOHHBINH | 24 12 4 8 - 12 | 20% | PP,
Harpes. Buasl npuMeHnsieMoro 000pya0BaHus. T
4.1 HarpeB B 2JeKTpomedax COHNPOTHBIICHHUS.
Knaccudukammss M  0COOEHHOCTH KOHCTPYKIMH
3JIEKTponeyeH.

4.2 ®uznueckasl CyIHOCTb U OCHOBHBIE MPUHIUIIBI
MHIYKIIMOHHOTO HarpeBa Mertayuia. Kiaccudukanms
U OCOOEGHHOCTH KOHCTPYKIMH  HHAYKIMOHHBIX
HarpeBaTemnei.

4.3 Texnuka 0€30MaCHOCTH ¥ TIPaBUIIa SKCILTyaTAIH

npu pa60Te C DJICKTPUICCKNMU HAIrpe€BATCIIbHBIMU

YCTpOUCTBaMH.

BCEI'O IO JUCIIUIIJIMHE 108 | 51 17 | 34 - 57 |{100%

Hepeqem, BOITPOCOB J1J11 MHCbMEHHOI'0 TCCTUPOBAHUA

1. IlepeuricnuTe OCHOBHBIEC MOJOXKEHHUS TEOPHHM HArpeBa M TEIUIONEepeAadyd. YKaXHUTE BUIbI
nepeaayy Tera.

2. OxapakTepu3yiTe MOHATHUS «TETUIOMPOBOIHOCTDY, KTEMIIEPATypHOE MOJe», «KOIPPHUIHESHT
TEIUIONPOBOJHOCTHY», «TEIJIOTAa CrOPAaHUs TOIUIMBA», «KOHBEKIUS», «KOHBEKTUBHBIA TEIIOOOMEH»,
«KOX(PPHUIHMEHT TETIIO0TIAUNY, «U3TYICHUEY, «3aKOH U3TYICHUS.

3. YKaxuTe OCHOBHBIC MPUHIIMITBI PSMOTO, HHAYKIIHOHHOTO M 3JIEKTPOKOHTAKTHOTO Harpena.
Kak mpoucxoauT BeIOOp HarpeBaTeIbHbIX YCTPOHCTB?

4. OxapakTepu3yiTe [0 JAuUarpaMMe <OKeJIe30-YIJepoa» CTPYKTYpHble U (a3oBbIe
IpeBpaIlleHUs] B METaJlJIe TPU HarpeBe, KpUTHYECKUE TeMIlepaTypsl, (a3bl cocTosiHus Metamia. Kak
M3MEHSIOTCS (PU3MUECKUE U MEXaHMUECKUE CBOMCTBA METalIa IIPU HArpeBe U OXJIaKICHUN?

5. OnuiuTe SBJICHUS OKATMHOO000pa30BaHUs U 00€3yTIepOKUBaHUSI.

6. OxapakTepu3yiTe ONTUMAIBHBIA U TEXHOJOTHYECKH HEOOXOIUMBIA HHTEPBAIIBI TEMIIEPATYP
KOBKHM CTaJIM M YKaKUTE (DaKTOphl HAa HUX BIUsIONMME. JaiiTe MOHATHE 30HBI NIEPEKOra U Meperpesa.
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7. Onummure TMpoLecc OXJaKICHUS CTaJbHBIX NOKOBOK. Ilepeunciure cmocoObl uX
OXJIAKICHUS.

8. JlaiiTe NOHATHE CTENEHH «MAaCCUBHOCTI» ITIOKOBOK U €€ KOJIMYECTBEHHOU OLIEHKHU.

9. Kak mpoucxoguT pacdyeT BpeMEHM HarpeBa A TOHKMX M MACCHUBHBIX 3arOTOBOK, VIS
WHJYKIIMOHHOTO Harpena?

10. IlpuBeaute KiIaccUpUKAIMIO IUIAMEHHbIX Tmeueidl. Onummre THIBI M KOHCTPYKIIMIO
METOANYECKUX MJITAMEHHBIX IEeU€EH.

11. OxapakTepusyiiTe YCTpOICTBa Uil CXKUTAHUS TOIUIMBA B I€YH, HPUOOPHI KOHTPOJI,
UCTIBITAHUSI U PETYTUPOBAaHUS pabOTHI.

12. IlpuBeaure TEOpPETUYECKHME OCHOBBI pacueTa IUIAaMEHHBIX Ieueil. Kak mnpoucxoaut
yJlajeHHue MPOAyKTOB TOPEHNUs U3 neun?

13. OnummMre xapakTepUCTUKH M CBOMCTBA TOIUIMBA HArpeBaTENIbHBIX Nedeld. YTo moHMMaroT
0/ Ta3000pa3HBIM TOTLTHBOM?

14. Oxapakrepu3yiTe Mpolecc TOPEHUs B eUn. YKaKUTE COCOObI CKUTaHUS Ta3000pa3HOro
TOIUIMBO M YKaXHUTE MOPSAOK pacueTra Mpolecca FOPEHHUsL.

15. OxapakTepusyiiTe MOHATHUS «TEIUNIOOOMEH», «TEIJIOBOM OanaHCy, «TEIIOTEXHUYECKHE
nokazaTenu», «Ko3()(UIIMEHT TOJe3HOro JAEHCTBHS Teun», «yIeNbHBIA  Pacxoa  Teray,
«KOX(P(HUIMEHT UCTIOJIb30BAHUS TEILIA.

16. Onuiure mporece HarpeBa B AIEKTPOIeYax COMpoTHBIIEHUS. [IpuBennTe KiaccupuKammio
AJIEKTPOTIEYEH CONPOTUBIIEHUS U OXAPAKTEPU3YUTE UX KOHCTPYKLIHUIO.

17. Onummre (GU3UYECKYIO CYITHOCTH M OCHOBHBIE HPUHIUIBI MHIYKIIMOHHOTO Harpena
MeTajuia. OxapakTepusyiTe NOHITHS «ITOBEPXHOCTHBIN A(PPEKT» U «CKBOZHOW HArpeBy.

18. Kak mnpoucxoauT BbIOOp YacTOTBI M BPEMEHH HArpeBa, MOILIHOCTH HHIYKIIHMOHHOTO
Harpesarens? ONUIIUTE XapaKkTep pacpeeleHNs TEMIIEPATypPhl [0 CEYEHUIO 3aTOTOBKH.

19. OxapaktepuszyiTe KOHCTPYKLHMIO WHIYKIMOHHBIX HarpeBatenei. IlpuBemure ux
KJ1accu(UKaIuIo.

20. Omnumwure KOMOMHHMpPOBAaHHBIE CIIOCOOBI HarpeBa. 3a CYET YEero JIOCTUTAeTCs
sKOHOMHUYECKas 3(p(HheKTUBHOCTH OT BHEAPEHUS MHIYKIIMOHHOTO HArpeBa B Ky3HEYHOM MPOM3BOJICTBE?

21. Ilepeuncnure BapuaHThl IPUMEHEHHUS HarpeBa 3aroTOBOK B TEXHOJIOIMYECKHX Ipoleccax
M3TOTOBJICHUS 3JIEMEHTOB OOEIPUIIACOB.

Kpurepun onennBanus
IHocemaemocts

IlocemaeMoCTh KOHTPOJIUPYETCS PENOAABATENEM U YUUTHIBAETCS MPU MPOCTAHOBKE OLIEHKHU B
MOTPAHUYHBIX CUTYallUsAx oueHok 2-3, 3-4, 4-5. Ecnu crynent nocemaer 90% u Oonee 3aHATUH, TO
eMy CTaBUTCs 00Jiee BHICOKAs OIICHKA.

Pacuernas padora

Otuer 1Mo pacueTHOW paboTe MpPEACTaBISIETCS B IMEYaTHOM MJIM PYKOIMCHOM BHUE. 3alluTa
oT4YeTa MPOXOJUT B (hopMe JOKIaJa CTYAEHTa IO BBINOJIHEHHOW paboTe M OTBETOB HA BOMPOCHI
npenoaaBaTclid.

B cnyuae ecnu opopmiieHHE OT4YETa U TPABUIIBHBIE OTBETHI BO BPEMS 3aLIUTH COOTBETCTBYIOT
MPEIbABIIIEMBIM TPEOOBAaHUAM pabOTa CUNTACTCS 3AIIUIICHHOM.

PacueTrHble pabOTHI OLIEHUBAIOT IO CIETYIOUIUM KPUTEPUSM:
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MNpaBUJIIbHOCTb OTBCTOB Ha BOIIPOCHI IPCIIOAABATCIIA IPU 3alUTC OTUCTA 11O paC‘IeTHOﬁ
paborte;

NpaBUIBHOCTH oQopmieHHss otdyera (cooTBerctBue cranmapry I['OCT 7.32,
CTPYKTYpHasi yHOPSAOYEHHOCTh, CCBUIKM Ha JIUTEPATypy, TAOIHIIbI U T.1.);

— JIOTUYHOCTH U MOCJIICAOBATCIIbHOCTD U3JIOKCHUA MaTCpUaJIa;

BBICOKOE KaueCTBO rpauueckoro MaTepuana.
OTueT He MOXET OBITh MPHHAT U MOJISKUT T0pabOTKE K CIydae:

— OTCYTCTBHS HEOOXOIUMBIX Pa3/IeioB;

— OTCYTCTBHUS HEOOXOAMMOTro MaTepHaia (pe3yabTaToB H3MEPEHHii, pacueToB, rpaduKos,
qUarpaMm M T.11.).

JunddepennnpoBanHblii 3a4eT (MMCbMEHHOE TECTUPOBAaHHE)

Kpurepuu onieHuBanus:

-[paBUJIbHBIE TIOJIHBIE M YETKHE OTBETHl HAa BCE BOIPOCHI IPENOAABATENS, IIPU TEXHUUYECKU
IPaMOTHOM TIPEJICTAaBICHUH, TPEOYyeMOro Ul MOSICHEHUS, WJUTIOCTPHPOBAHHOTO MaTepuana B BHIE
ACKM30B WIIIOCTPUPYIOIIUX OCHOBHBIE MPUHIMIIBI HarpeBa M MPOLECCOB IPOUCXOISIINX B METAILIE
IIPU HarpeBe, KOHCTPYKTUBHBIX CXEM HarpeBaTeIbHBIX YCTPOHCTB U UX DIIEMEHTOB — 5 0aJIOB;

-IpaBUJIbHBIE, HO HEAOCTATOYHO IOJIHBIE U YETKUE OTBETHI HA ITOCTABJICHHBIE MPEIOIaBATEIEM
BOIIPOCHI, IIPU TEXHUYECKH I'PaMOTHOM IIPEJCTABJICHUH WIIIOCTPUPOBAHHOIO MaTepuana B BHUJE
ACKM30B WIIIOCTPUPYIOIIUX OCHOBHBIE NMPHUHIMIIBI HarpeBa M IPOLECCOB MPOUCXOISIINX B METAILIE
IIPU HarpeBe, KOHCTPYKTUBHBIX CXEM HarpeBaTeIbHBIX YCTPONUCTB M UX AJIEMEHTOB — 4 Oaruia;

-TIpaBUWJIbHBIE OTBETHl Ha OOJBIIYI0 YacTh MOCTABJICHHBIX BOMNPOCOB MPU HEJOCTATOYHOM
MOJIHOM HUX OCBEUICHMHM NpPU JOCTATOYHOM TEXHHUYECKHM TIpaMOTHOM odopmieHun TpedyeMoro
WJUTIOCTPUPOBAHHOTO MaTepuaja B BUJIE 3CKU30B WILIIOCTPUPYIOIIKUX OCHOBHbBIE IPUHIIMIIBI HarpeBa U
IIPOLIECCOB NPOUCXOAIIMX B METAUIE IPU HArpeBe, KOHCTPYKTHUBHBIX CXEM HarpeBaTENbHbIX
YCTPOMCTB M UX BJIEMEHTOB — 3 Oasuia;

-HETPAaBUJIbHBIE U HEMOJHBIE OTBETHI Ha BCE MOCTABJICHHBIE IIPENOAABATEIEM BOMIPOCHI IPU
TEXHUYECKH HETPaMOTHOM H3JI0KEHUH TPeOyeMOro WILTIOCTPUPOBAHHOTO MaTepuaia B BUJAE CKU30B
WUIIOCTPUPYIOIIMX OCHOBHBIE IPHUHIUIIBI HarpeBa M IPOLECCOB IPOUCXOISIIMX B METAJUIE IPU
HarpeBe, KOHCTPYKTUBHBIX CXEM HarpeBaTeIbHBIX YCTPOHCTB M UX AJIEMEHTOB — 2 Gasuia.
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ITpunoxxenue 6
K paboueil mporpamme TUCIUITITHHBI
«Harpes u HarpeBaTeabHbIE YCTPOUCTBA»

CIIPABKA

o Hasimuun B Oubanorexke bBI'TY « BOEHMEX» um. /I.®. YcTtnHOBa y4eOHOM JTUTEPATYPHI

1. HanmenoBanue nucuuruiveel: « Harpes u HarpeBaTe/ibHbIe YCTPOHCTBAY.

2. Kadenpa: E4 «BbricokosHEpreTHUECKHE YCTPOUCTBA AaBTOMATUYECKUX CUCTEM.

3. [lepeuenb OCHOBHO yueOHOI TUTEpaTypHI:

3.1. OxouoBu4, I'ennagmii AngpeeBud. HarpeB u HarpeBaTenbpHbIE YyCTpOMCTBa
[DnexTpoHHBIH pecypce] : yuebHoe ocobue ams By3oB / I'. A. OkonoBuy ; AnTail. roc. TeXH. YH-T UM.
U. N. TonzynoBa. - Uzn. 2-e, mepepad. U a0m. - DIEKTPOH. TEKCTOBBIE JaH. - bapuayn : M3a-Bo
Antl'TY, 2010. - 1 s;m. »xectk. muck : rpad., cxembl, Tadbm. - \\lib_server\elres\elr02187.pdf. -
bubnuorp.: ¢. 169-170. - Kontp. Bomp.: B KOHIIE TJaB. - YcioB. 0003.: ¢. 171-171.

4. TlepedeHb NONOJHUTENBHOMN JINTEPATYPHI:

4.1. 3oaoryxun, Huxosaii Muxaitnosnu. HarpeB u oxnaxiaeHue Mmeramia [DIEKTPOHHBIN
pecypc] / H. M. 3010TyxuH. - DIEKTpOH. TeKCTOBbIe AaH. - M. : MamunocTtpoenue, 1973. - 1 om.
KECTK. JUCK : cXeMmbl, Trpad., Tabm - DJIEKTpOH. Bepcus Tmed.  MyONuKauuu
\\lib_server\elres\elr01482.pdf. - bubmuorp.: c. 187-190.

4.2. KacenkoB, M. A. HarpeBarenpHble yCTpONHCTBa Ky3HEUHOI'O Ipou3BoJcTBa [Tekcr] :

yuebHoe mocobue s BTy30B / M. A. Kacenkos. - M. : Mamrus, 1962. - 472 c. : rpad., o6p., Tadm.,
cxeMbl. - bubmmorp.: c. 465-4609. - Ilpunoxenus: c. 437-464 (11 3k3.).

4.3. KoBka u mramnoBka [Tekcr] : cpaBounuk : B 4 1. / pen. pen. coB. E. V. Cemé&HOB ;
pen. coB. O. A. TI'anaro [u ap.]. - 2-e u3xd., mepepabd. u mon. - M. : Mamunoctpoenne, 2010. -
ISBN 978-5-217-03459-8. T. 1 : Marepuans! u HarpeB. O6opynoBanue. Koska / A. FO. ABepkues [u
ap.] ; pen. E. . Ceménos. - 2010. - 716 c. : rpad., cxemsl, Taba. - ABTOPBI yKa3. Ha 000pOTE THT.
mucta. - KOIIMPOBAHUE 3AITPEHIEHO. - bubmuorp. B koHie pa3n. - bubnuorp.: c. 714-716. -
VYcnos. cokpait.: ¢. 7-8. - ISBN 978-5-217-03460-4 (2 3k3.).

4.4. Kcenoonron, Anexcanap I'puropseBnd. Pacu€r 1 KOHCTpyHpOBaHNE HAaIPEBATEIbHBIX
ycrpoiictB [Tekcr] : yueOHuK st By30B / A. I'. KcenHodoHnTOB. - 2-¢ usn., ucnp. - M. : U3n-s0 MI'TY
um. H. D. Baymana, 2014. - 503 c. : rpad., cxemsl, Tabmn. - bubmamorp.: c. 496. - bubnuorp. B KoHIE
ri1aB. - Bonpocs! as camonpoBepku: B KOHILEe T1aB. - [Ipenmer. ykas.: c. 497-503. - ISBN 978-5-7038-
3808-2 (5 3Kk3.)

4.5. Kcenogonros, Anexcanap I'puropseBnd. Pacu€r 1 KOHCTpyHpOBaHNE HAaIPEBATEIbHBIX
YCTPOHCTB [DneKTpoHHBIA pecypc] : yueOHuk it By30B / A. I'. KcenogoHnToB. - 2-e u3f., ucmp. -
DNeKTpoH. TeKCTOBbIE AaH. - M. : U3n-Bo MI'TY um. H. 3. Baymana, 2014. - 503 c. - (ObC AiibGykc). -
3arn. ¢ Ttutyn. 9kpaHa. - URL: https://ibooks.ru/bookshelf/363871/reading (mara oOparmeHus:
19.02.2021). - TekcT: 31EKTPOHHBII.

4.6. KoBka u mramnoBka [Tekcr] : cnpaBounuk : B 4 T. / pen. E. . Ceménos [u ap.]. - M. :
Mammnoctpoenue, 1985 - 1987. T. 1 : Marepuansl u HarpeB. O6opynoBanue. KoBka : crpaBoyHOE
uznanue / A. 0. ABepkueB [u ap.] ; pen. E. . Ceménos. - 1985. - 567 c. : rpad., Tabmn., puc. -
bubnuorp.: c. 557-559. - IlpeamertHslit ykas.: ¢. 559-567 (32 3k3.).

4.7. AreeB, Hukounaii IlaBiaoBu4. TexHoI0THs IPOU3BOICTBA IATPOHOB CTPEIKOBOIO OPYKHUS
[Tekcr] : yueOnuk st By3oB : B 3 u. / H. I1. Arees, I'. A. Jlanunun, B. I1. Oroponuukos ; BI'TY
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"BOEHMEX" um. 1. ®. Vcrunosa. - CII6. : [6. u.], 2005 - 2006. Y. 3 : O6paboTka pesaHuem,
TepMUuYecKas M Xumuueckass oOpaborka, cOopka. ITpoekTHpOBaHUE TEXHOJOrMYECKUMX MPOLECCOB. -
2006. - 222 c. : rpad., cxemsl, Tadn. - 3arn. obu. : Ilpouecchl 0OpaboTkM pe3aHHeM, TEPMUYECKON H
xuMuueckoit obpaborku, cOopku. IlpoekTHpOBaHHE TEXHONOrMYECKHX TNpoueccos. - bubmuorp. B
koH1e rnas. - OcH. ycii. 0603Ha4. U cokpail.: ¢. 4-6. - [punosxenus: ¢. 189-220. - Konrp. Bonpocs:: B
koHue ruas. - ISBN 5-85546-248-X. 132 3k3.

4.8. Arees, Huxounaii ITaBaoBu4. TexHOnOrus npousBoOACTBA MaTPOHOB CTPETKOBOTO OPYXKHS
[AnexTponnbiii pecypc] : y4ebuuk mns By3os @ B 3 4. / H. Il. Arees, I A. Hauumun, B. IL
OropoaHUKOB. - DIeKTPoH. TekcToBble naH. - CII6. @ [6. u.], 2005 - 2006. - DnekTpoH. BepCHsi mey.
nyomukaunm \\lib_server\elres\elr01535.pdf. Y. 3 : O6paboTtka pezaHuem, TepMUYECKas H XHMHYECKast
obpaboTka, cbopka. [TpoekTHpoBaHHe TEXHONOTHYECKHX mpoueccos. - 2006. - 1 a1, KecTk. ANCK
rpad., cxembl, Tabn. - bubanorp. B konue rmas. - OcH. ycn. o0o3Ha4y. ¥ Cokpaul.. c. 4-6. -
Ipunoxenus: ¢. 189-220. - Kourp. Bonpocei: B koHue rias. - ISBN 5-85546-248-X.

4.9 CnpaBouHHK MO TexHOJOrHu narporHoro npoussoactsa [Texer] : 82 1. T. 2/ H. IL
Arees [u ap.] ; pen.: H. I Arees, B. M. 3unoBkun, H. M. Macnsies ; BI'TY "BOEHMEX" um. JI. .
Verunosa. - CII6. : [6. u.], 2011. - 344 : rpad., cxemsl, Tabi., GoTO. - ABTOPBI YKa3. Ha 060POTE TUT.
aucra. - bubnuorp. B koHue riaas. - OcHOB. TepmuHbl H onpes.: ¢. 7-10. - OcHOB. yci. 0003Ha4. U
cokpau.: ¢. 10-12. - ISBN 978-5-85546-583-9. 10 3K3.

4.10. CipaBO4HHK 1O TEXHOJIOrHWM MATPOHHOTO TPOU3BOCTBA [DNEKTPOHHBI pecypc] : B 2
1. T. 2/ H. TI. Arees [u ap.] ; pen: H. IL Arees, B. . 3unokun, H. M. Macnses ; BI'TY
"BOEHMEX" um. /1. ®. Ycrunosa. - Dnextpon. Tekcrossie aaH. - CII6. : [6. n.], 2011. - 1 a1, xecTk.
aumek @ rpad., cxems, Tabn, ¢orto. - DNekTPOH. Bepcus  Ted.  nyOnuKauuM
\\lib_server\elres\elr01659.pdf. - Asrops! yka3. Ha obopore THT. nucta. - bubnuorp. B KOHLE rias. -
OcH. TepMuHbI W onpes.: ¢. 7-10. - Oc. yci. o6o3nay. u cokpaur.: ¢. 10-12. - ISBN 978-5-85546-583-
9.

4

Jupexrop Gubnuorexu (Cecuna H.B.)

Jara
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[Ipunoxenue 7
K paboueil mporpamme TUCIUITITHHBI
«Harpes u HarpeBaTeabHbIE YCTPOUCTBA»

JIMCT U3SMEHEHMI, BHOCHUMbIX B PABOUYIO [TPOIPAMMY
HA 202 /202 YYEBHBIN T'OJI

B paGouyro mporpammy BHECEHBI CIEIYIOLINE U3MEHEHUS:

Bce wusmenenus paboueil mporpaMMbl pacCMOTpEHBl M OJOOpEeHBI Ha 3acelaHuu Kadeapsl-
paspabotunka E4 «  » 202 r.
3aBeayromuii kadeapoit / /
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