





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 1 TIOKa3aresid, KJacCU(pUKaLys, HarpeBaTe/bHbIX YCTPOWCTB;

npUMeHeHre KnaccuuKalid W TEPMUHOJIOTHM AJisi ONWCaHWsl KOHCTPYKLMH HarpeBaTe/bHOTO
000pyZOBaHMs U BIMSTHUE PEXXMMOB HarpeBa Ha CBOWCTBA MeTasUTMueCKUX W3/IeITHif;

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

YMEHUsL:

paCueTHO-ONTUMH3ALIMOHHbIE U TeXHUYeCKHe pa3pabOTKM TIPOIIeCCOB HarpeBa jeTajell C ydyeTom
TIpeAbsIB/IsieMbIX TpeOOBaHUI U METO/0B MX MOC/IeAyoLIero fe)oOpMHUPOBaHUS;

OpraHM3aLusi TPOUW3BOACTBA HArpeBa; HACTPOMKAa M HKCITyaralus 00OpyAOBaHUsS [Jisi HarpeBa |
HarpeBare/bHbIX YCTPOICTB;

HaBbIKU:

BJIa/IeHHe MeTOlaM{ MH)KeHepHBIX PacyeToB;

BBIOOp BHJA HarpeBa /I8 KOHKDETHBIX 3arOTOBOK W3 Ppa3/IMUHBIX CTajeil W CIUIaBOB; BbIOOD
HarpeBare/bHbIX YCTPOMCTB AJ1s1 3aZJlaHHOTO BH/la HarpeBa KOHKPETHOM 3ar0TOBKH.



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
HarpassieHut0 17.05.01 Boenpunachb! u 83pbigament.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
BBEJEHUE B CIIEIIMAJIBHOCTDb, OBPABOTKA METAJIJIOB JAB/IEHUEM, TEXHOJ/IOI'S1
KOHCTPYKIIMOHHBIX MATEPUAJIOB, OCHOBBI TEIVIOTEXHUKW,
MATEPUAJIOBEJEHUE U TEXHOJ/IOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB.

Copep>kaHue NUCLMIUIMHBI SIBASIETCSI OCHOBOU /151 ocBoeHust guctumuiiH: TEXHOJIOI'YSI KOBKU
U OFBEMHOM IIITAMIIOBKH.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CnocobeH MOHUMATH Lie/IU ¥ 3a[jaui MHKeHepHOH /lesiTe/TbHOCTH B COBPEMEHHOM HayKe U
TIPOM3BO/CTBE

¢ OIIK-14 — CniocobeH Mo/ieTMPOBaTh 1 UCII0/Ib30BAaTh U3BECTHBIE PEIIIEHUS] B HOBOM MPHIOKEHUH
MPUMEHUTE/TBHO K POEKTUPOBAHKIO, TIPOM3BO/CTBY, UCITBITAHUSIM M SKCIUTyaTalliy O0ernpuriacos 1
B3phIBaTe/ell pa3/IMUHOro TUMA U Ha3HaueHUsI

¢ OIIK-2 — CrniocobeH caMOCTOSTe/THO IPUMEHSITh TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCcTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCKHe 1 podeCcCroHabHble 3HAHUS [IJ1s1 pellleHust
VIH)KeHEepHBIX 3a/a4

¢ OIIK-7 — CrniocobeH aHa/lM3MpOBaTh TeKylliee COCTOSIHHE U TeHJEHIMU Pa3BUTHS OPY)KHUS U CUCTEM
BOODY)KEHUSI

¢ TICK-4 — CrniocobeH pa3pabaTbiBaTh COBPEMEHHbIE TEXHOJIOTMHY MPOU3BO/ICTBA NMAaTPOHOB U THJIb3

¢ YK-6 — CriocobeH oripe/ie/iAiTh ¥ peari30BbIBaTh IPUOPUTETHI COOCTBEHHOM /1eATETLHOCTU U CITOCO0BI
ee COBEepIIeHCTBOBAHUS HAa OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHUe BCel )KU3HU



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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Pazaen 1. OGuiue nosioxxeHusi Teopuu Harpesa. 1.1 OCHOBHBbIE T0JIOXKEHHS] TEOPUH HAarpesa
u Terionepegaun. O6iue cBeeHus 0 HarpeBe Mertasia. OCHOBHBbIE THITbI HarpeBa. Bupi
nepefaun Teruia. 1.2 TernonpoBoaHoCTs. TemmneparypHoe nosne. Ternora cropaHus TOIIUBaA.
5 9 KoHBeKLWsl 1 KOHBEKTUBHBIH Terio06MeH. M3nyueHue u ero npupoza. 1.3 IIpsiMoii Harpes. 27 12 4 8 15 25
VIHZYKIMOHHEIH HarpeB. D/IeKTPOKOHTAKTHBIH Harpes. 1.4 TIpuMeHeHne HarpeBa 3aroToBOK B
TEXHOJIOrMYEeCKUX TPOLIeCCaxX U3rOTOB/IEHUs 31eMeHTOB Goerpurnacos. BeiGop
HarpeBaTe/IbHbIX YCTPOICTB.
Paspen 2. Harpes u ox/1iaxaeHne MeTa/uia. TepMHUeCKHii Pe)KUM KOBKH U ropsiueit
o0bemHoM TamMnoBkH. 2.1 CTpyKTypHbIe U (ha30Bble PeBpallieHust B MeTaslie TPy Harpese.
Jnarpamma «kene30-yriepoz». dasbl cocTosHUS MeTaia. Vi3MeHeHne GpU3NUeCcKuX U
5 9 MeXaHUYeCKUX CBOMCTB MeTaslla TP HarpeBe U OX/aX/JeHnH. 2.2 TemmeparypHble 29 14 4 10 15 25
WHTepPBaJIbl KOBKU CTa/IM U BIUSIOLIME Ha HUX (akTopsl. 2.3 CreneHb «MaCCUBHOCTH»
3aroTOBKHU U ee KOJIMYeCTBeHHAasl XapaKTepUCTHUKaA. Pacuer BpeMeHHU Harpesa. 24
OkanrHooGpasoBaHye 1 06e3yriepoKuBaHKe. 30HbI Iepeskora ¥ reperpepa. OX/axeHue 1
CrocoBbl OXJIaXK/J|€HHs CTa/IbHbIX ITOKOBOK.
Paspen 3. Harpes 3aroToBok B nJlaMeHHbIX nevax. Bujbl Tonymmea. 3.1 'openre — ocHOBa
TeYHOM TeT/IOTeXHUKH. XapaKTepUCTHKK U CBOMCTBa TOMUIKMBA. Crioco6bl CKUraHUs! TOTIMBA.
5 9 3.2. Ter1000MeH, TeII0BOM 0alaHC U TeIUIOTeXHUYeCKKe nokasarenu. 3.3 Tumsl, 28 13 5 8 15 25
KOHCTPYKLUH TIJ/IaMEHHBIX Teveit u ux KlIaCCI/Iqu/IKaL[I/Iﬂ. 3.4 yCTpOﬁCTBa AT COKUTaHus.
TOIINBA, Y/Ja/IeHNsI IPOZYKTOB FOPeHKs U MPHOOPhI KOHTPOJIS.
Paspen 4. JyieKTpoHarpeB U MHAYKIMOHHBIN HarpesB. Bujb1 npumensiemoro
oGopypoBanus. 4.1 Harpes B 3/1eKTporieyax cornpoTysienns. Knaccudukarms u
5 9 0COOEHHOCTH KOHCTPYKLIMHU 3/1eKTporiedeid. 4.2 du3nueckasi CyLIHOCTb U OCHOBHbIE 24 12 4 8 12 25
TIPHHLMITBI HHAYKLMOHHOTO HarpeBa MeTasiia. Kiaccudukarys 1 0Co6eHHOCTH KOHCTPYKLIMA
WH/YKLMOHHBIX Harpesareseii. 4.3 TexHuKa 6e3011aCHOCTH M NPaBHJIa SKCIUTyaTaL{H P
paboTe ¢ 3/1eKTPUYECKUMHU HarpeBaTe/IbHbIMHU yCTPOHCTBaMU.
Bcero 3a 9 cemecTp 108 51 17 34 57 100
Bcero o gucnymmHe 108 51 17 34 57 100
3.2. AyUTOPHBIN IPAKTUKYM
Homep u
P Oo0neMm,
Ne HauMeHOBaHUe
Tema MNPAKTUYECKOr'0 3aHATUA ayp.
n/n pa3pena
JacoB
AUCITUITI/THHBI
TEHHOHPOBOAHOCTI:. TeMHepaTypHoe noJie. TernoTa CropaHud TOIUIMBA.
KOHBEKL[I/IH ¥ KOHBEKTUBHLIH TeI/I000MeH. I/I3nyqu1/1e " ero npupoja.
Pasgen 1. O6irue (IIprMeHeHMe HarpeBa 3aroTOBOK B TEXHOJIOIMUECKUX ITPOLeccax

1 |nonoxenus M3TOTOBJIEHUS 37IeMeHTOB OoerpuriacoB. Bribop HarpeBaTenbHBIX 8

TeOpHH Harpesa. yCTpOﬁCTB. BLI/:[aqa 3aJaHud Oj1d paC‘iETHOﬁ pa6OTLI. OO0ObscHeHue
noc/jie0BaTe/IbHOCTH BBITIO/IHEHUSA pa6OTbI. YcraHoBIeHUE BHU/d HAarpesa
3aroTOBKH (TIPSIMOM, KOCBEHHBIN).

Paspen 2. Harpes

H OXJIaXKAeHHre TeMnepaTypHLIe HWHTEPBaJIbl KOBKU CTa/I1 U B/IMAIOIHUE Ha HUX Cl)aKTOp]:I.

MeTasida. OKaJII/IHOO6pa3OBaHI/Ie u 06e3yrnepo>KHBaHHe. 30HBI repexxora v

y) TepMI/ILIECKI/Iﬁ reperpesa. OX]'[EI)K,[LEHI/IG U CII0CO0BI OXJIaXKAeHHs CTa/JIbHBIX ITOKOBOK. 10
PEeXHM KOBKU U P83p860TKa TE€XHOJIOT'MHW HarpeBa 3ar'OTOBKH (C]'[I/ITOK NN HpOKaT).
ropsiueit Juarpamma «kese30-yriepoz».@asbl cOCTOAHUS MeTasuia. Onpegenenue
00BLeMHOU TeMIlepaTyphbl HarpeBa 3aroOTOBKH W TEMII€PATYPHOI'O MHTEPBa/ia.

IITaMIIOBKH.
Paspen 3. Harpes
3dIrOTOBOK B Croco0bl CKUraHUs TOIUIUBA. YCTpOfICTBa [J1 COKUIr'aHus TOILIMBA,

3 I1I/IaMEeHHBIX YyAa/ieHUud NMpOAYKTOB rOpeHUs 1 l'IpI/I60pI>I KOHTPOJIA. O6ocHOBaHUe U 8
rneyax. BI/I,I[bI ornpezejeHre CKOpOCTU Harpesa. Pacuer MpOAO/DKUTE/IBHOCTH HAarpeBd.
TOII/IMBA.

4  |Pa3pen 4. Krnaccudukarus 1 0co00eHHOCTU KOHCTPYKIMU UHAYKI[MOHHBIX 8
SJIEKTPOHBFPEB n HarpeBaTeﬂeﬁ. TexHuka 6e301acCHOCTH U MMpaBuWJ/la 3KCITyaTalliu TIpU
I/IH,IIYKLII/IOHH])II\/’I pa60Te C 3JIEKTPUUECKWMMHU HarpeBaTe/IbHBIMU yCTpOﬁCTBaMH. B])I60p
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Harpes. Buzpl

HarpeBaTe/IbHOTO ycTpoiicTBa. Onpe/iesieHre ONTHMa/IbHbIX U

MPUMEHSIEMOr0  (pallMOHabHBIX ero XxapakTepucTuk. [IpoBesjeHre pacyeToB apaMeTpoB
obopyzoBaHUA.  [MHAYKTODA.
’ Bcero 3a 9 cemectp 34 |
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep u HauMeHOBaHHE Oo0nemMm,
Cojepixanue yue0HOro 3a/JaHHs
n/m | paspeja AUCIHMILIMHBI 4acoB
1 N3yuenue COep)KaHNs JIEKLIOHHBIX Y NPAKTHYeCKHX 3aHATHI U 8
PEKOMeH/I0BaHHOU JIUTEPaTyphl.
Paszen 1. OGume BrimosiHeHMe pacueTHOM paboThl «OlieHKa KauecTBa Harpesa
TI0/IOKEeHUST TEOPUU TIOKOBKW». MI3yueH1e peKOMeH/I0BaHHO JTIUTepaTypkl 10 TeMe
2  |Harpesa. pacueTHOM paboThl. O3HAKOM/IEHHE C UEPTEXXOM MTOKOBKH, BUIOM 7
1 pa3MepaMy 3aroTOBKH. YCTaHOB/IeHHE BHa HarpeBa (TIpsIMOid,
KOCBEHHBIN).
3 |Paspen 2. Harpes u N3yuenue COeP)KaHNs JIEKLMOHHBIX 1 MPaKTHYECKHX 3aHATHN U 5
OXTDKICHUE MeTAMTa, PEeKOMeH/I0BaHHOU nHTeupaTypr
TepMuueCKHii pexim BrirosiHeHMe pacueTHOM paboThl «OlieHKa KauecTBa Harpeea
4  |KoBKM U ropsiueii MOKOBKW». Pa3paboTKa TeXHOJIOTUY HarpeBa 3ar0TOBKHU (C/TUTOK 10
T p——— ripokar). Oripe/iesieHre TeMIiepaTypbl HarpeBa 3aroTOBKU U
TeMIlepaTypHOro WHTepBaa.
5 N3yuenue copeprkaHus TeKLMOHHBIX U MPaKTUUeCKUX 3aHSATHH U 5
Pazpen 3. Harpes peKOMeH/IOBaHHOM JIUTepaTyphbl.
3aroTOBOK B IVIAMEHHBIX  |BhIrosiHeHHe pacueTHOU paboThl «OLjeHKa KauyeCTBa HarpeBa
6 |meuax. Bugpl Tormea. MOKOBKK». O0O0CHOBaHHE U OTIpe/ie/IeHHe CKOPOCTH Harpesa. 10
Pacuet npof0/oKUTeIBHOCTY Harpesa.
v N3yuenue copeprkaHusl TeKLMOHHBIX U MPaKTUUECKUX 3aHATHH U 4
Pasgen 4. DneKTpoHarpes |peKOMeH/J0BAHHOM JTUTepaTyphbl.
¥ UHZIYKL[MOHHBIM HAarpes. |BpirosiHeHHe pacueTHOM paboThl «OlleHKa KauecTBa Harpesa
8 Bupp! npriMeHsieMoro TOKOBKW». BbIOOp HarpeBaTe/ibHOTO yCTpoicTBa. Orpe/eieHue 8
0bopy0BaHus. ONTUMaJIbHBIX U PAL[MOHA/IBHBIX ero XapakTepucTuk. [IpoBesnenue
pacueToB [apamMeTpOB UHAYKTOpa.
Bcero 3a 9 cemectp 57
4. OPMBbI KOHTPOJIA OCBOEHUVA JUCLIUII/IMHbI
CEMECTP HEJE/IN CEMECTPA
1234/ 5 | 6 (7/8/9/1011 12 13/14 15 16 17
Hoxi, Hoxkn, Ped, Bonp.ud.3au, Tecr, gud.
Ped|P P AP
ITpe3seHT. IIpeseHT. 3a4.

YcnoeHble 0603HaUEHUS:
[P — nuarHocTuueckasi paboTa;
IIpeseHT. — npeseHTaLys;
Ped — pedepar;

J ok — noknaz;

Tect — Tecr;
Borip.Jud.3au — Bonpock K AuddepeHIMpOBaHHOMY 3aueTy;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromumx dhopMax:

e UArHOCTUYECKas paboTa;
e [Ipe3eHTaLus;

* pedepar;
* JloKnan;
* TecCT;

e BOIPOCHI K NP depeHIINPOBaHHOMY 3aueTy.
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ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. T. KceHooHTOB. . PacyéT 1 KOHCTPYHpOBaHHe HarpeBaTe/bHbIX yeTponcTB. M.: M3g-8o MI'TY um.
H. 2. baymaHna, 2014, 3n. pec.

2. T. A. OxonoBuu. . HarpeB u HarpeBarte/ibHble ycTpoiicTBa. bapHayn: M3a-Bo Ant'TY, 2010, 351. pec.

3. E. U. CeméHoB. . KoBka u ropsiyas wrammnoBka. M.: V3a-so MI'Y, 2011, s51. pec.

4. H. II. Arees, I'. A. JauunuH, B. I1. Oropoguukos ; BI'TY "BOEHMEX" um. [I. ®. YcTHHOBA.
TeXHO/OTHs MPOU3BO/ICTBA MAaTPOHOB CTPeJIKOBOTo opyxus. U. 3 O6paboTka pe3aHueM, TepMUUeCKast U
xuMHuecKasi 00paboTka, cbopka. [TpoekTrpoBaHHe TexHOIOornYeckux nporeccoB. BI'TY "BOEHMEX"
uM. 1. ®. YcruHosa, 2006, 132 3ks.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyoTCS.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

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

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaliT. 11 By30B U CCY30B.;

4. http://e.Janbook.com — 3BC Jlanb;

5. http://tnt-ebook.ru — TNT-EBOOK - DneKTpoHHO-6MO/IMOTeYHasi cucTeMa.

CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIATTHHBI
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 YCTPOMCTB. (OCHOBHBIE TIOJIOXKEHUST HarpeBa U OxJax/jeHus MeTasna. [IlprMeHeHre HarpeBa
3arOTOBOK B TEXHOJIOTHYECKUX TMPOIeCCaxX W3TOTOBIEHUS 3/IEMEHTOB OoernpuracoB. TepMUUYeCKUH peXUM
KOBKM W TOpsiueli ITamMroBKW. HarpeB 3aroToBOK B IJIAMEHHBIX Tedax. Bubl TOM/MBA. DeKTPOHArpeB U
VMH/IyKIIMOHHBIN HarpeB. Busibl mpumeHsieMoro 000pyJoBaHus).

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ TIpe3eHTalys;

* pedepar;
* JloKnan;
e TecCT;

e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpaktudeckve 3aHsTus (34 4.), camocTosTesnbHas pabora
ctypeHra (57 u).
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IIpuioxenue 2

K paboueii mporpaMme JUCIHTLUTHHBI
HATPEB 1 HATPEBATEJIBHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
anMeHOBaHHe PadoThI PekomeHpiyemas iuTeparypa wac.
Pazgen 1. O0uiye mo/I0KeHUsi TEOPUH Harpepa.

N3yueHue copeprkaHus JEKLIMOHHBIX U I'. A. Okonosuu. . Harpes u HarpeBarebHbIe
NPaKTUYeCKUX 3aHATUN U ycrpoiicta: bapnaayn: M3a-so Antl'TY, 2010 (r. 8
PEKOMeHIOBaHHOM JTUTEPaTyPhI. 3)
BeinonHeHne pacueTHOM paboTel H.II. Arees, I. A. Janunus, B. I1. OroposH1KOB ;
«Ol1leHKa KauecTBa HarpeBa MOKOBKU». BI'TY "BOEHMEX" um. . @. YcTuHoBa.
N3yueHne peKOMeHI0BaHHOM TexHOnOrys NPOU3BOACTBA NATPOHOB CTPEIKOBOI0
NUTepaTyphl 110 TeMe pacuyeTHol pabotel. | Opyxus. U. 3 O6paboTka pe3aH1eM, TepMUUeCKas ;
O3HaKOMJIEHHE C YepPTeXKOM TIOKOBKH, U XuMHUJeckas 00paboTka, cOopka.
BH/IOM U pa3MepamMM 3arOTOBKHU. HpoeKTI/IPOBaHI/Ie TEXHOJ/IOTMYeCKHUX IIpOLIeCCOB:
YcraHoB/eHre BUJja Harpesa (IIpsIMOH, BI'TY "BOEHMEX" nm. [I. ®. YctrHoBa, 2006
KOCBEHHBIN). (. 3)

Wroro 1o pasgeny 1 15

Pa3gen 2. Harpee u ox/Ia)kAeHHe MeTa/uia. TepMUUeCKHH Pe)XXUM KOBKH M ropsiueii 00beMHON

IITAaMIIOBKH.

I/I3yqu1/1e COoZiep>KaHus JIEKIIMOHHBIX U

MpaKTUYeCKUX 3aHITUU U i 5
. A.T. KceHooHTOB. . PacuéT 1 KOHCTpyHUpOBaHue
PEKOMEeH/I0BaHHOU JIUTePaTyphbl. N
B - HarpeBaTe/bHbIX yCTPOKCTB: M.: M3a-80 MI'TY
SIHOIIHEHI/IE pacueTHOU paboThI um. H. 3. Baymana, 2014 (r. 5)
; ue%Ka KauecTsa Harpesa roKOBKH. I. A. Oxonosuu. . Harpes u Harpesate/ibHbIe
a3paboTKa TEXHO/IOTHH HArPeBa ycrpoticta: bapuayn: W3a-so Antl'TY, 2010 (1. 10
3aroTOBKH (CJIMTOK WY MPOKar). 4-5)
Onpepenenye TeMIiepaTyphbl HarpeBa
3aroTOBKU U TeMIlepaTypHOro WHTepBaJIa.
Wroro o pasgeny 2 15
Paspen 3. HarpeB 3aroToBoK B /laMeHHBIX Ieuax. BujbI TonimBa.
N3yuenne cofeprkaHust JTeKLMOHHBIX U
MPAaKTUYeCKUX 3aHSATUM U i 5
DEKOMEH[OBAHHOM /TUTEDATYPbI E. U. CeméHoB. . KoBKa U ropsiuas 1TamrioBka:
B e . M.: U3n-Bo MI'TY, 2011 (171. 6)
SIHOHHeHHe PACUETHOM paDOTLI I'. A. OkonoBuu. . Harpes u HarpeBare/ibHble
«ULiEHKa Ka9ecTBa Harpesa MOKOBKW». | yophoiicrpa: Bapuayst: M3a-o Antl'TY, 2010 (o
O60cHOBaHUe U omipe/ie/ieHre CKOPOCTH . 10
1;rn. 6,0 6.1-6.4)
HarpeBa. PacueT npozo/DKUTEIbHOCTH
Harpesa.
Wroro no pasgeny 3 15

Pazgen 4. dneKTpoHarpeB U HHAYKIIMOHHBIN HarpeB. Bubl mpuMeHsaeMoro o60pyfoBaHuA.

N3yuenHue conepskaHus JeKLMOHHBIX U
TpPaKTUUeCKUX 3aHITUN U
peKOMeH/IOBaHHOM JTUTepaTyphbl.

BrirosiHeHMe pacueTHOM paboThI

I'. A. Oxonosuu. . Harpes v HarpeBaTe/bHbIe
ycrpoiictBa: bapHayn: W3a-so Antl'TY, 2010 (1.
6, 1. 6.5, 171. 7)
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«OneHKa KaueCTBa HarpeBa IOKOBKW».
Br160p HarpeBare/IbHOrO YCTPOWCTBA.
OrnpeiesieHre ONTUMAJIBHBIX U
palOHa/IbHBIX €r0 XapaKTepUCTHUK.
IIpoBeseHue pacyeToB napaMeTpoB
WHJYKTOpA.

E. 1. Ceménos. . KoBka 1 ropsiuas IUtaMmIioBKa:
M.: U3p-Bo MI'MY, 2011 (7. 7)

Wroro no pasgeny 4

12
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHBI
HATI'PEB 1 HATPEBATEJIBHBIE YCTPOVICTBA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* [OKIaz;

¢ TIpe3eHTalud;
 pedepar;

e TECT;

e BOMPOCHI K A depeHITIPOBaHHOMY 3aueTy;
e 1uddepeHIMPOBAaHHBIN 3aYerT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Joknap

Ioknamuvk fomkeH 06/1a/jaTh PUTOPUKOM /1OK/Ia/ia, BJIaJieTh COfiepXKaHUeM, sICHO ¥ TPAMOTHO U3/1araTh
OTpe/ie/IeHUs ¥ TIOHATHS B paMKaX TEXHUUECKOW TEPMHHOJIOTHH; KOPPEKTHO OTBEUAET Ha MOCTAB/IEHHbIE
BOTIPOCHI; TOUHO BbI/IeP)KMUBAaTh pPaMKH persiameHTa (7-10 MUHYT);
[IpencraBneHue JOK/aa OCYITIECTBIISIETCS 110 CPeACTBAM ayIvo- 1 Buieo-(haiiioB (ITpe3eHTaIis C 03ByUKOi).
B mporpamMmMax ¢ BO3MO)KHOCTBIO 3aXBaTa BUZEO C 5KpaHa B hopMare BHICOKOTO KauecTBa.

IIpe3enTanus
Pa3mep mpudra 20-28 nT.
KomiuecTBo €/1aliioB 10/DKHO COOTBETCTBOBAaTh KOMMUeCTBy cTpanul] Pedepara/Otyera.
WutrocTpaLyy JO/KHBI COCTaBIsATh He MeHee 50%. LIBeTHbIX (hoTo, rpadrkoB; u/6 uepTekeid, cxeM 1 Tab/IHL].

Pedepar

0O06bem 12-20 ctp., Bkatouas TutynbHbIN mucT, Cofeprkanue, 3akmoueHue, CIIMCOK JTUTEPaTyphI.
TekcTOBast 4aCTh [JO/DKHA COCTaB/ATEL He 6osee 50%. 1L]Bet mpudTa fo/mkeH ObITH UepHBIM, pa3Mep mpHrdTa He
MeHee 12 niT. PekoMeHyeMbIit TUT IpUQTa 7151 OCHOBHOTO TeKcTa oTyeTa Times New Roman
VnmocTpaluu AO/DKHBI cOCTaB/sATh He MeHee 50%. 1IBeTHble ¢oTo, rpadmky; 4/0 uepTe)kKu, CXeMbl, TaOHLIBL.

Tect

KonvuecTBO BepHBIX OTBETOB UMEIOT C/IeAYIOIINAN PeUTHHT - 0T 51% 710 70% - "yZ0B/IeTBOPUTENBHO ;
ot 71% po 90% - "xopowo"; ot 91% mo 100%- "oTmuHO":
CTyaeHTBI KOTOpBIE He CITPaBU/IMCh C OTBeTaMM Ha BOTIPOCH ¥ Habpa meHee 50% TpaBWIBHBIX OTBETOB,
BbI/JaeTCsl [IONIO/IHUTE/IbHOE 3a/jaHue [IJ1s1 [I0BbIIIeHHUs] TeXHUYeCKOH 3pYAULIMM 110 BOIIPOCaM UMeIOLIVM
aKa/ileMUyeckoe 3arajaHye 3HaHUM.
CTyJeHThI KOTOPBIE YCIIEIHO 3aBepIaT TeCTUPOBaHUe 1o Kaxkzaou Teme B DMIOC Moodle, ocBobokaatoTCst OT
3aK/IF0YUTE/IBHOTO TECTHPOBAHMSI KOTOPOE MPOBOAXTCS B 3aUéTHYIO HefiesTio B (hopMaTe MHUBHUYaIbHOTO
KOMIIbIOTEDHOI'O TeCTUPOBAHUS.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy

1. [TepeuricvTe OCHOBHBIE TIOJIOKEHUsI TEOPUU HarpeBa U Teriornepeiaud. YKa)KUTe BUZBI epejaui
Teria.
2. OxapakTepu3yiTe MOHATHUS «TETUIONPOBOJHOCTDY», «TEMIIEPATYPHOE T10J1e», «K03D UIIHEHT
TETIONPOBOHOCTU», «TETJIOTa CTOPAaHHUS TOTIUBA», «KOHBEKIIUS», «KOHBEKTUBHBINM TETIO00MEH»,
«KO3(PUIHEHT TETUIOOTAAUN», «HU3TYUeHUE», «3aKOH H3TyUeHUs».
3. YkakTe OCHOBHbIE TIPUHLIUTIBI MPSIMOTO, UHAYKIIMOHHOTO M 3JIEKTPOKOHTAKTHOTO HarpeBa. Kak
TIPOMCXO/IUT BBIOOP HAarpeBaTebHbIX YCTPOWUCTB?
4. OxapakTepu3yTe Mo JuarpaMMe «Keje30-yIJiepofi» CTPYKTypHbIe U (ha30Bbie MPeBpalljeHrs B MeTaslie Mpu
Harpere, KpUTUUECKHE TeMIepaTyphbl, ha3bl COCTOSHUS MeTasina. Kak u3MeHsIoTCs (hU3ndecKue u
MeXaHHUeCKHe CBOHCTBa MeTasljia TIPU HarpeBe U OXJIaXKIeHUN?
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5. OnuImTe SB/IeHNST OKaTMHO000pa30BaHUsS U 00e3yT/IepOKUBaHMSI.

6. OxXapaKkTepu3ynTe ONTUMAJIbHBIA U TEXHOIOTHUECKH He0OX0JUMbIN UHTEPBaJIbl TEMIIEPATyp KOBKH CTa/U U
YKa)KWTe (PaKTOphl Ha HUX BMSIOIIMeE. [laiiTe OHATHE 30HbI TIepe)kora U rneperpesa.

7. OnuLLIMTe TPOLECC OXJIAXKAEHHs CTa/TbHBIX TIOKOBOK. [lepeuniciviTe CIOCOOBI MX OXJ/IaXKEHUSI.

8. [laiiTe MOHSTHE CTEMIeHN «MaCCUBHOCTH» ITOKOBOK U ee KOJIMUeCTBEHHOM OL[eHKU.

9. Kak npoucxofuT pacueT BpeMeHH Harpesa /11 TOHKMX M MaCCUBHBIX 3arOTOBOK, J/Is1 UHAYKLIMOHHOTO
Harpesa?

10. ITpuBepuTe KnacCUbHUKAIMIO T/IAMeHHBIX rTeueii. OMUIINUTe TUTTBI U KOHCTPYKLIUIO METOIUYe CKIUX
T/IaMeHHBIX Teveii.

11. OxapakTepu3yiiTe yCTPOWCTBA /s CKATAHUS TOTUIMBA B TIeUM, MPUOOPBI KOHTPOJIST, UCTILITAHUS U
PeryiupoBaHust paboTHI.

12. TlpuBesvTe TeopeTUUECKHE OCHOBBI pacueTa IJlaMeHHBIX redeid. Kak mpoucxofuT yzaneHre IpoAyKTOB
TOpeHUsI U3 Tieun?

13. OnuimTe XapakTepUCTHKH M CBOMCTBA TOIUIMBA HarpeBaTe/bHbIX Meveii. YTo MOHUMAROT Mo,
ra3000pa3HbIM TOTIIUBOM?

14. Oxapakrepu3yiTe MPOLIeCC TOPeHUs B TIeUr. YKa)KHTe CroCco0bl CKUraHUs ra3000pa3HOro TOM/IMBO U
YKaKUTe MOPsA0K pacueTa IpoLecca ropeHusl.

15. OxapakTepu3yiTe TIOHATHS «TEIJIO0OMEH», «TETIOBOM 6anaHC», «TeTUIOTeXHUYeCKHe TToKa3aTen»,
«K03(ULMEHT TI0/Ie3HOTO IeHCTBYS TTeUn», «yAe/bHbIA PacXof TeTuiay, «kKo3(duiiueHT ncronbp30BaHus
Tervia».

16. OnuIuuTe TpoLiecc HarpeBa B /IeKTpoIieyax cOnpoTus/eHus. [IpuBeguTe Kinaccudurkanuio sneKTporedeit
COTIPOTUB/IEHUS U 0XapaKTepu3yHTe UX KOHCTPYKLIMIO.

17. OnuimTe $GU3MYeCKyHO CYIITHOCTh U OCHOBHbIE TIPUHLMITBI UHAYKLIMOHHOTO HarpeBa MeTasia.
OxapakTepu3yiTe TIOHATHsI «TI0BePXHOCTHEIN 3(h(deKT» 1 «CKBO3HOMW HarpeB».

18. Kak mpoucxoiuT BLIOOP YacTOTHI U BPEMEHH HarpeBa, MOII[HOCTH WHIYKIIMOHHOTO HarpeBatens? OnuimTe
XapakTep pacripe/ie/ieHusi TeMIlepaTryphbl [0 CeUeHUI0 3ar0TOBKHU.

19. Oxapakrepu3yiTe KOHCTPYKLMIO MHAYKIMOHHBIX HarpeBareneii. [IpuBeguTe ux KnaccuHUKaLUio.

20. OnuimTe KOMOWHUPOBaHHBIE CIIOCOOBI HAarpeBa. 3a CUeT Yero JOCTUraeTcsl SKOHOMHUe CKast

3¢ PeKTUBHOCTL OT BHeAPEHUS MHAYKLIMOHHOTO Harpesa B Ky3HEUHOM IIPOM3BO/ICTBE?

21. IlepeunciviTe BapUaHThI IPUMEHEHUs HarpeBa 3aroTOBOK B TEXHOJIOTMYECKHX MPOLeccax U3roTOBJ/IEHUS
3/IEMEHTOB OOEeIpHITacoB.

JuddepennypoBanHblii 3aueT

OO6yuaromuiics UMeeT IpaBo Ha MoJIyYeHre MUHUMAa/IbHOM 110JI0KUTE/IbHON OLIeHKH NPH yC/IOBUN
YCIIELTHOTO MPOXOXKEeHHsI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe [UarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
- TIpaBUJIbHBIE 10/THbIE Y YeTKHe OTBeThl Ha BCe BOMPOCHI TIPerozaBare)isi, IPY TeXHUUECKH PaMOTHOM
npe/icTaB/IeHnH, TpeOyeMoro /i1 OsICHeHUs], WIFOCTPUPOBaHHOTO MaTepyara B BU/ie 3CKU30B
W//TIOCTPUPYIOLIMX OCHOBHBIE NPUHLIMITEI HAarpeBa M MpoLieCCOB MPOMCXOAALMX B MeTajlule [pY Harpese,
KOHCTPYKTHBHBIX CXeM HarpeBaTe/IbHbIX YCTPOUCTB U UX 3JIeMEeHTOB — 5 6asos;
- [IpaBU/IbHbIE, HO HEJJOCTAaTOYHO II0/IHbIe U YeTKHe OTBEeTHI Ha [10CTaB/IeHHble [IpeliofiaBaTesieM BOIIPOCH], IIPU
TeXHUYeCKU I'PaMOTHOM Ipe/iCTaBl1eHUN WUIIOCTPUPOBAHHOIO Marepuasa B BH/le 3CKH30B W/UTFOCTPUPYHOILMX
OCHOBHbIe TIPUHLIMIIBI HarpeBa M MpoLieCCOB NPOMCXO/SAIIMX B MeTasljle IIPY HarpeBe, KOHCTPYKTUBHBIX CXeM
HarpeBaTe/IbHBIX yCTPOMCTB U X 371eMeHTOB — 4 Hasinia;
- TIpaBUJIbHBIE OTBETHI Ha OOJIBIIYIO YaCTh TIOCTaB/IeHHBIX BOTIPOCOB TIPY HEAOCTATOUHOM TTOJTHOM MX
OCBeIIeHUH TIPH [JOCTaTOYHOM TeXHUUeCKH TPaMOTHOM odopmiieHnH TpebyeMoro HUTI0CTPUPOBAHHOTO
Marepuasa B BU/le 3CKU30B W/UTFOCTPUPYIOLIMX OCHOBHBIE IIPUHLIMIILI HArpeBa U IPOLieCCOB IPOUCXO/SAIIUX B
MeTaslie TIpU HarpeBe, KOHCTPYKTHBHBIX CXeM HarpeBaTe/IbHBIX YCTPOMCTB 1 UX 37IeMeHTOB — 3 0ajia;
- HeTIpaBU/IbHbIE M HETIO/IHbIe OTBETHI Ha BCe NIOCTaB/IeHHbIe TIPerojaBaresieM BOIIPOCH IPU TEXHUYeCKU
HerpamMOTHOM M3/10KeHHUH TpeOyeMOoro WIII0CTPUPOBAHHOIO MaTepuasa B BU/e 3CKU30B U/LTHOCTPUPYIOILUX
OCHOBHbIe TIPMHLMITBI HarpeBa U MpOoLeCCOB MPOUCXOJSAIIMX B MeTasl/le IIPU HarpeBe, KOHCTPYKTHUBHBIX CXeM
HarpeBaTe/bHBIX yCTPOMCTB U UX 371eMeHTOB — 2 Oasiia.
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Tecr,
Pasgen 1. O0mjue Pedyepar
5 9 |mosokKeHUs TeOpHHU 27 | 12 4 8 15 25 pat,
Hoxnag,
Harpesa.
[IpeseHnrarus
Paszpgen 2. Harpes u Borpocs K
oXJIaK/IeHHe MeTasLia. L S A—
5 9 |TepMuueckuii pexum 29 | 14 4 10 15 25 A P 3a]flep y
KOBKH M ropsiaei R
. Tect
00beMHOM IITAMITIOBKH.
Paspen 3. Harpes Hd)cbeBgfll] PS CzIBI;HHOM
5 9 |3aroToBOK B MIaMEeHHBIX 28 | 13 5 8 15 25 A PEHLHP y
3ayery,
nevax. Buapl Tomuga.
Tect
Pa3zgen 4. DnekTpoHarpeB Bormpocs! k
5 g M MHAYKUHMOHHbIH Harpes. ., | |, 4 8 12 75 nudbepeHIIPOBaHHOMY
Bupbl npuMeHsemMoro 3ayuery,
00opyaoBaHHUSA. Tect
Bcero 3a 9 cemecTp 108 | 51 | 17 34 57 100
Bcero nmo gucuuninHe 108 | 51 17 34 57 100
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