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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)

15.03.01 MammuHoCTpO€EHHe

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa E4 TexHonorusi naTpoHHOTO MPOU3BO/CTBA M 06paboTKa MeTalioB
JlaB/ieHeM
HecrepoB Hukonait iBaHOBUY, K.T.H., [IOLIEHT, 3aBeAyIol1ii Kadeapoit

[Tporpamma paccMOTpeHa
Ha 3aceZlaHny Kadepel-pa3paborumka
paboueii nmporpammMel E4 TexH0/10rHs MAaTPOHHOT0 MPOM3BOJACTBA U 00pad0TKa MeTa/IOB JaB/IeHHEeM

3aBenyromuii kadenpoii Hectepos H.U., K.T.H., f01].

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E4 TexHo/10rus NaTpOHHOI0 NPOU3BOACTBA U 00padoTKa MeTa/VIOB AaB/IeHHeM

3aBenytomuii Kadeapoit Hecrepos H.U., k.T.H., fow.




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:

ITK-1.3 — CnocobeH BbIOMpaTh MeTOJ TepMUYeCKOW 00pabOTKM M HarpeBa 3aroTOBKM M HeobOXoumoe

HarpeBaTe/IbHOe YCTpOﬁCTBO

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-1.3

3HAHUA:
1jeJield TPYUMeHeHHs HarpeBa 3ar0TOBOK U JleTajiell B TEXHOIOTHUeCKUX Tpoljeccax 00paboTKy MeTasioB

JdaB/ieHWeM W B TIPpOU3BO/ACTBE TeXHOJIOTUe CKOM OCHACTKH, Ha3HaUeHHWe MeTOLOB U peXXHUMbI
TepMquCKOﬁ 06p860TKI/I C LeJbH0 Ppa3ylpoyHeHHs W YIPOUHEHWA MeTd/l/ld; TUIIOB HArpeBaTe/IbHbIX
yCTpOﬁCTB, MpUMEHsIeMbIX B KY3HEUHO-IITAaMIIOBOYHOM ITPOU3BO/CTBE;

YMeHus:
BLIOMpATh METO/] HarpeBa 3aroTOBKU M HEOOXOZMMOe HarpeBaTe/ibHOe YCTPOHCTRO;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

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

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

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

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

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/IMpoBaHus B MpodeCcCHOHaNbHOM [iesiTeIbHOCTH

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

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

¢ TIK-1.2 — CniocobeH ompe/ieNsiTh HapsHKEHHO-Ae()OPMHUPOBAHHOE COCTOSTHUE 3arOTOBKU B TIPOIIECCE ee
T1acTUUeckoro feopMupoBaHust

e TIK-1.4 — CniocobeH CITpOeKTUPOBATh ILITAMIIOBYO OCHACTKY C MCI0J/Ib30BaHMEM CTAHJAPTHBIX I1AKETOB
Cpe/ICTB aBTOMATU3MPOBAHHOTO MPOEKTUPOBaHKS, 00ecrieurBasi TEXHOJIOTHYHOCTh €€ U3rOTOB/IeHUS

¢ [IK-1.6 — CrniocobeH poBOAWTH KCIIEPUMEHTBHI 10 UCCIIe/JOBAHHIO TEXHOJIOTHUECKHX MTapaMeTpoB
orepanuii 00paboTKK MeTaslIoB JjaB/ieHreM I0 CTaHAAPTHBIM U 3alaHHBIM MeToAuKaM, 0b6pabareiBaTh 1
TeXHUYeCKH TPaMOTHO 0)OPMJISITh Pe3y/IbTaThl HAyYHO-UCC/Ie0BaTelbCKuX paboT B 0bmacTu
MalIUHOCTPOEHUSs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazaen 1. OGuue nonoxeHusi Teopuu Harpesa. 1.1 OCHOBHBbIE M0JIOKEHHs! TEOPUM HArpesa u
Terionepesayn. Ob1jye cBeileHUs 0 HarpeBe MeTasia. OCHOBHbIE THITbI HarpeBa. Byl repefaun
4 7 Terua. 1.2 TernonpoBogHocTs. TemneparypHoe nosne. Teriota cropanus ToruiiBa. Konsexius 1 23 1 1 22 20
KOHBEKTHBHBIi1 Tersioo6meH. Vi3imyuenue u ero npupoga. 1.3 IpsiMoii Harpes. VIHAYKLMOHHBIN Harpes.
DJIeKTPOKOHTAKTHBII Harpes. 1.4 BbI6op HarpeBaTe/IbHbIX YCTPOMCTB.
Paszpen 2. Harpes u ox/axaenne Mera/uia. TepMuueckuii peXkumM KOBKH U ropsideii 00’beMHo#H
mTaMnoBKH. 2.1 CTpyKTypHble U (ha3oBble NpeBpallleHHs B MeTaslle Py Harpese. MisMeHeHMe
(u3MUeCcKUX U MeXaHHYeCKUX CBOMCTB MeTaJl/la IpY HarpeBe U OXJ1a/eHun. 2.2 TemneparypHble
4 7 VHTEPBaJ/Ibl KOBKY CTa/IM U BUSIOLIYe Ha HUX (akTopsl. 2.3 CTeneHb «MaCCHBHOCTH» 3arOTOBKH H ee 21 1 1 20 20
KOJIMUeCTBeHHas XapaKTepuCTHKa. Pacuer BpeMeHH HarpeBa. 2.4 OkaniHooGpa3oBaHue 1
o6e3yriepoxuBaHue. 30HbI Iepekora U neperpepa. OX/axkzieHHe 1 CriocoObl OX/aX/eHHsT CTa/TbHbIX
TTOKOBOK.
Paspen 3. Harpes 3aroToBoK B niaMeHHbIX nevax. Bujpl TonmBa. 3.1 T'opeHue — 0CHOBa TMeYHOH
TEI/IOTeXHUKHU. XapaKTepHUCTUKK U CBOMCTBA TommBa. Criocobbl cxuraHus Tormea. 3.2. TennoobmeH,
4 7 TeIIoBOH 6a/laHC ¥ TeryIoTeXHHUeCKue Mokasaresd. 3.3 THIbl, KOHCTPYKLMM I/TaMeHHBIX Meuei 1 ux 23 1 1 22 20
Knacchbukauus. 3.4 YeTpoicTBa Aj1st COKUraHus! TOTUINBA, YAAJIeHHs TIPOAYKTOB rOpeHust U IPUOOpBI
KOHTpOJI.
Pa3aen 4. DneKTpoHarpes M HHAYKIHOHHBIH HarpeB. Bujpl np 0 000p! 4.1
Harpes B a/1ekTporeyax cornpotusnenusi. Kinaccudukarpsi 1 0CoGeHHOCTH KOHCTPYKLIUH /1eKTpOIeyei.
4 7 4.2 ®usnyeckast CyIJHOCTb U OCHOBHBIE TIPUHLIMIBI HHAYKIMOHHOTO Harpeea Metaia. Knaccudukanus 21 1 1 20 20
1 0C06@HHOCTH KOHCTPYKLIMM MHAYKLIMOHHBIX HarpeBareseid. 4.3 TexHuka 6e30macHOCTH 1 NpaBuia
SKCII/TyaTal{y IpU paboTe C 371eKTPUUeCKMMH HarpeBaTe/IbHbIMU YCTPOHCTBAMU.
4 7 Paspen 5. CamocTosiTesIbHasi paboTa CTyAeHTa. BeinonHeHne pedepara, MOAroToBKa Mpe3eHTaL|! K 20 0 0 20 20
JIOK/1a/ly 110 TeMe pedepara.
Bcero 3a 7 cemecTp 108 4 4 104 100
Bcero no gucuuninHe 108 4 4 104 100

3.2. CamocrosiTennbHas pabdora crygenrta (CPC)

Homep u HauMeHOBaHHe pa3jesia AUCHUILTNHBI

Cojep>xaHue yueOHOro 3a/jaHus

Oonem,
4acoB

Pazpen 1. O6mue 1osoykeHrsi TeOPUU Harpesa.

JIATepaTyphl.

N3yueHue cofeprkaHusl TeKLMOHHBIX
3aHSATUN U PeKOMeHJ0BaHHOM

22

Pa3zpen 2. Harpes u oxyiakeHue MeTasiia.
Tepmuueckuii pe;xuM KOBKU U ropsiueii 06beMHON
IITaMITOBKH.

JIATepaTyphl.

N3yueHue cofeprkaHus TeKLMOHHBIX
3aHSATUN U PeKOMeHJ0BaHHOM!

20

Pa3pen 3. HarpeB 3aroToBOK B IJlaMeHHBIX TTeyax.
Buge! Tormga.

JIATepaTyphl.

N3yueHue cofeprkaHus JTeKLMOHHBIX
3aHSATUN U peKOMeHJ0BaHHOM

22

Pa3men 4. DnekTpoHarpeB ¥ UHIYKI[MOHHBIN Harpes.
Buzib1 mpuMeHsieMoro 060py10BaHus.

JIATePaTyphl.

N3yueHue cofeprkaHust JTeKL[UOHHBIX
3aHSATUN U pPeKOMeHJ0BaHHOM

20

Pazznen 5. CamocTosTenbHast paboTa CTyfeHTa.

rpe3eHTalyu

BeironHenue pedepara, mogroToBKa

20

Bcero 3a 7 cemectp

104
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

TeKyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTePBaJIbl B

ciepyroumx popmax:

[TMarHocTuyeckas pabora;
BOITPOCHI JI/Is TEKYIIIETO KOHTPOJISE;
BOIIPOCHI K 3a4eTy;

pedepar;

Tipe3eHTalLlHsl.

HPOMe)KyTOIIHaﬂ dTrTecTalus ITPpOBOAUTCA B (bopMax:

5. YYHEBHO-METOJMYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

MCHUATUIHBI

5.1. OcHoBHast MTepatypa o AUCLUIIIMHE:

1. A. T. KcerodoHToB. . PacuéT 1 KOHCTPYHpPOBaHHe HarpeBaTebHbIX yCTPoicTB. M.: 3za-Bo
MI'TY um. H. 3. baymana, 2014, s51. pec.

2. A. 1O. ABepkues, [1. U. bepexxkoBckui, FO. C. BunsunHckuii. KoBka v mramroBka. T. 1
Marepuanel ¥ HarpeB. O6opygoBanue. Koeka. BI'TY "BOEHMEX" um. [I. ®. YctuHoRa,
1985, 32 3Kk3.

3.T. A. OkosnoBuu. . Harpes u HarpeBarenbHble ycTporicTBa. bapHayn: W3a-so Antl'TY, 2010, s51.

pec.

4. . JI. KoHcTaHTHHOB. . TexXHO/IOTYsI KOBKH U Topsiueit 00béMHOM mtammoBku. M.: UHOPA-M,

2014, an. pec.

5. 1. H. [Tankpatos, 3. U. YabsHoB, [. C. ®uiuH. . PazpaboTKa TeXHO/IOTHU U3TOTOB/IEHHS
koBaHOM 1okoeku. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2018, 31 3k3.

6. H. 1. Hectepog, B. I. Tpouus, O. JI. Kupees. . TexHO/I0THsI X0/I0AHOH 00bEMHOMH
mramnoBky. CI16.BT'TY "BOEHMEX" um. /1. ©. YctrHOBa, 2016, 46 9K3.

5.2. JlorosiHUTe/IbHAS IUTepaTypa 1Mo AUCLIUIIVHE:

1. A. FO. ABepkues, [. U. BepexxkoBckuii, 3. @. bornanos. KoBka u mramnoska. T. 1
Marepuanel ¥ HarpeB. O6opygoBanue. Koeka. BI'TY "BOEHMEX" um. [I. ®. YctuHoga,
2010, 2 5K3.

5.3. Ilepuognyeckue U3gaHus:
He TpeOyroTCS.

5.4. [TepeueHb pecypcoB HHGHOPMaL[MOHHO-Te/IeKOMMYHUKAL[MOHHOMN ceTu "VHTepHeT",
HEOOXOZUMBIX [/l 0CBOEHUSI AUCLUI/IMHEIL, 37IeKTPOHHBIE OUOMMOTEUHbIe CUCTEMBI:

1. https://moodle.voenmeh.ru — BI'TY &quot;BOEHME X&quot; um. [.®. Ycrunosa // Moodle;

2. http://www.library.voenmeh.ru — ®yngamenraneHas 6ubnuoreka BI'TY «k BOEHMEX» um.
.®. YcTrHOBa;

3. https://e.lanbook.com/ — 3BC JlaHb;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - D7eKTpoHHO-01M0MHMOoTeuHast CUCTeMa;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®yHpameHTansHast oubmoreka BT TY «BOEHMEX» um. [].®. YcTuHOBa —
®dyHgamenTansHas 6ubaroreka BI'TY « BOEHMEX» um. [I.®. YcTuHOBa.

CoBpemeHHbIe TIpo¢eCcCHOHA/bHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HarjpoHaneHast anekrponHast oubauoreka (HIB);
2. https://cyberleninka.ru/ - HayuHasi anekTpoHHas 6ubmuoTeka «KnubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKCcTOBast 3/1eKTpoHHast bubmuoTeka Poccuiickoro

dhoHa PyHAAMEHTATBEHBIX UCCTeN0BaHUM.

WNudbopmalivioHHbIe CrIpaBOYHbIE CUCTEMBI:



1. TexakcniepT — MIHGOpMAaIMOHHBIH ITOPTaI TEXHUUECKOTO peryaupoBanyst: Hopmel, rpaBuiia,
cra”gaptel Pd;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l
I'OCTog cobctBenHol reHeparuu BI'TY "BOEHMEX" um. /. ®@. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrantlImtoc- "HGOPMAaIIMOHHBIM ITOPTasI IPaBOBOM
vHbOopMaIUH.

5.5. TIporpaMMHOe obecrieueHue:;
He Tpe0yeTcsi.
5.6. HdopmaliioHHbIe TEXHOJIOTHH:

B3auMo/ielicTBue ¢ obyuaromumucs nocpeactsom SVIOC Moodle BT'TY «BOEHMEX» um. [J.®.
YcTuHoBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE TUCLUIIJIMHBI

6.1. JIekijioHHBbIE 3aHATHS:

CreL{MaTM3UpOBaHHbIe TpeOOBaHuUs 110 000PYAOBaHUIO OTCYTCTBYIOT; ayJUTOPUS C
M0Ca/JOYHBIMU MeCTaMH I10 KOJIMUeCTBY CTY[eHTOB; JOCKa.

6.2. IIpouee:

1. pabouee MecTo TiperiofiaBare/isi, OCHallleHHOe KOMIBIOTEPOM C A0CTYIOM B IHTEpHeT;
2. pabourie MecTa CTY[ieHTOB, OCHAIlleHHbIe KOMIIBIOTEPAaMH C JIOCTYTIOM B VIHTEpHET,
nipe/iHa3HAYeHHbIe /1711 paboThl B 37IEKTPOHHON 00pa3oBaTeibHOM Cpe/ie.



ITpunoxenue 1
K paboueli mporpaMme JUCIHTLTHHBI
HATPEB 1 HATPEBATEJIBHBIE YCTPOUCTBA

AnHoTanusa padodeil MporpaMMel

Iuciyniiaa HATPEB YW HATPEBATEJIBHBIE YCTPOMICTBA  sBasercs
JUCLITIJIMHOM 4acTH, (hopMHpyeMOH yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOLUIeHMH 0/10ka 1,
MporpaMMbl MOATOTOBKM IO HaripapjeHuto 15.03.01 MawuHocmpoeHue. [JUCHUIIZIMHA peanu3yeTcs
Ha ¢akynerete E Opyxue u cucrembl Boopykenuss BI'TY "BOEHMEX" um. [J.®. YcrtuHoBa
kadenpoit E4 TexHO/MOTHsI TaTPOHHOTO MPOU3BO/ICTBA U 00paboTKa METa/IIOB JJAB/IEHHEM.

JucuuryivHa HallesieHa Ha (popMUpOBaHUe KomMnemeHyui:
ITK-1.3 CriocobeH BbIOHpaTh METO TePMHUECKOH 00pabOTKH M HarpeBa 3arOTOBKH M HEOOXOquMoe
HarpeBaTe/IbHOe YCTPOUCTRO.

Copiep>kaHye [JUCLIUITUIMHBI OXBaTbIBaeT KPyr BOIPOCOB, CBSI3aHHBIX C OCOOEHHOCTSMM HarpeBa U
HarpeBaTe/lbHbIX ycTpoicTB. (OCHOBHBIe TIOJIOKEHMsI HarpeBa M OXJI&K/JEeHus MeTasula.
TepMuueckuil peXkuM KOBKU Y TOpsiuel ITamIioBKU. Harpes 3arotoBok B MjiaMeHHBIX Ieyax. Buzbl
TOIUIMBA. J/IeKTPOHATrpeB U MHAYKLMOHHBIN HarpeB. Bubl mprMeHsieMoro 060pyz0BaHus).

[Tporpammoii JUCIUIITMHLI TPelyCMOTPEHBI C/ieIyIOIIYe BUABI KOHTPOJIS:

TeKylHii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMEHHbIe
HWHTEpBaJbl B CJIeAYIONMX (popmax:
e JMarHocTuueckas pabora;
*  BOMPOCHI [IJisl TEKYIL[Er0 KOHTPOJIS;
e BOMPOCHI K 3aUeTy;
* pedepar;
e TIpe3eHTalusl.

IIpomexyTouHas arrecTarjusi IPOBOAUTCS B (hopMax:
* 3auer.

O6111ast TPYZI0EMKOCTb OCBOEHHSI TUCIUTUIMHBI cocTaBsieT 3 3.e., 108 u. TTporpaMMoii TUCITUTITHHEI
TIPe/lyCMOTPEHbI JIEKITUOHHBIE 3aHATHS (4 4.), caMmocToATe/bHasA paboTta cryaenTa (104 ).
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IIpunoxenue 2

K paboueli mporpaMme JUCIATTHHBI
HATPEB 1 HATPEBATEJIBHBIE YCTPOUCTBA

TEXHOJJIOI'MU 1 ®OPMbI OBYUYEHUA

PekoMeH/jaliud 110 0CBOEHHIO JUCLIUIIMHBI /I CTYJAeHTa

Tpy0eMKOCTb OCBOEHUS JUCLIMIIIMHEI cocTaBnsgeT 108 u., U3 HUX 4 4. ayAUTOPHBIX 3aHATUH,
1 104 u., OTBeJIeHHBIX Ha CAaMOCTOATE/IbHYIO0 Pab0Ty CTy/ieHTa.

PekoMeH/IalMU TI0 pacripeZie/IeHHI0 yueOHOTO BpeMEHH TI0 BH/IaM CaMOCTOSITebHON paboThl
U pa3jieiaM JTUCILUTUTUHBI TPUBe/IeHbI B TabuIle.

KoHTponb 0CBOEHMS] [AUCLUTUIMHBI TIPOWM3BOJWTCS B COOTBeTCTBMU C [lono)keHueM o
TeKyIIeM, pyOe>KHOM KOHTpOJIe YCIIeBAEMOCTH U TIPOMEXKYTOUHOM aTTeCTalluy 00yUYaroluXcs.

@®opMBl KOHTDO/ST YW KPUTEPUM OLIeHWBAHUS TIpUBeJeHbl B TpUIokeHnu 3 K Paboueii

rporpamme.
HaumeHnoBaHue padoThI PexoMeH/jyemas 1uTeparypa TPYA‘:;I:KOCTB:
Pazgen 1. O0mue moJI0)KeHUsI TEOPUH HarpeBa.
A.T. KceHooHTOB. . PacuéT 1 KOHCTpYHUpOBaHHe
M3yueHure comep kaHus Lo
N HarpeBaTe/bHbIX YCTPOUCTB: M.: N3n-80 MI'TY um. H.
JIEKLIMOHHBIX 3aHATUU U
. 3. baymaHa, 2014 (-) 22
[pEeKOMeH/I0BaHHOM
HTEDATYDL I'. A. Oxonosuu. . Harpes 1 HarpeBaTe/bHbIe
paTypel. ycrpoiictBa: bapaayn: M3a-so Antl'TY, 2010 (3)
Nroro no pasgeny 1 22

Pa3pgen 2. Harpes u ox/1a)kieHHe MeTa/ula. TepMUUecKUi peXXMM KOBKH M ropsiueii 00peMHOH

IITAaMIIOBKH.

3yueHue comepkaHus
JIEKL[MOHHBIX 3aHATHHN U

N. H. [Taukparos, 3. U. YnbsHos, . C. ®unuH. .
Pa3paboTka TeXHOIOTUY U3TOTOB/IEHHS] KOBAHOM
nokoeku: CIT6.BI'TY "BOEHMEX" um. 1. ®.

PEKOMEH/I0BaHHOM YctrHOBa, 2018 (2.1) 20
JIATepaTyphL. I'. A. Okonosuu. . Harpes 1 HarpeBaTe/bHbIe
ycrpoiictBa: bapHayn: M3a-so Antl'TY, 2010 (4, 5)
Wroro no pasgeny 2 20
Paspen 3. Harpes 3aroToBoK B nyiaMeHHBIX Ieuax. Bujbl TonmBa.

M3yueHure comeprKaHus
JIEKLIMOHHBIX 3aHATUH U I A. OkonoBuu. . HarpeB u HarpeBartebHbIe 29
peKOMeH/I0BaHHOM ycrpoiicTa: bapnaymn: M3a-so Antl'TY, 2010 (-)
JIUTepaTyphblL.

Wroro no pa3geny 3 22

Paszpgen 4. dnekTpoHar

PeB M HHAYKI[HOHHBII HarpeB. Bu/ibl npiuMeHsieMoro 060py0BaHusI.

3yueHuve comeprkaHus
NTEKLJMOHHBIX 3aHATHH U

I'. A. OkonoBuu. . Harpes v HarpeBareyibHbIe
ycrpoiictsa: bapHayn: N3g-so Antl'TY, 2010 (6, 7)
H. U. Hecrepos, B. I'. TpowuH, O. JI. Kupees. .

[MOJITOTOBKA ITpe3eHTaLun

[peKOMeHJJ0BaHHOM TexHosorus XonogHOH 00bEMHOM IIITAMIIOBKH: 20
JITepaTyphl. CII6.BI'TY "BOEHMEX" um. . ®@. YcruHoBa, 2016
(2.3.2)
Uroro no pa3geny 4 20
Paspen 5. CamocrosiTesibHasA pabdoTa CTyAeHTa.
BrimosiHeHue pedepara, A. FO. Asepkues, [I. U. BepexkkoBckutii, FO. C. 20

BunbunHckuii. KoBka u mtamnoBka. T. 1 Matepuasisl u
HarpeB. O6opyzoBanuve. Koeka: BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 1985 (-)

W. J1. KoHncTaHTUHOB. . TeXHO/0TUS KOBKHM U ropsiueit
00bEMHOM 1ITaMIIoBKu: M.: MTH®PA-M, 2014 (3)
A.T. KcenodoHToB. . PacuéT 1 KOHCTpYHUpPOBaHHe
HarpeBare/bHbIX yCTpoiicTB: M.: M3g-8o MI'TY um. H.
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3. baymaHa, 2014 (-)
I'. A. Oxonosuu. . Harpes 1 HarpeBaTe/bHbIe
ycrpoiictBa: bapnHayn: M3a-so Antl'TY, 2010 (-)

A. 1O. ABepkues, [1. U. BepexxkoBckuii, 3. ®. borgaHoB.
KogBka u mtamnoBka. T. 1 Marepuasibl 1 Harpes.
O6opyznosanue. Koska: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2010 (5, 6, 7, 19)

Wroro no pa3geny 5 20
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHBI
HATI'PEB 1 HATPEBATEJIBHBIE YCTPOVICTBA

®OH/JI ODEHOYHbBIX CPEACTB

@oH/[| OIIeHOUYHBIX CPe/ICTB, TO3BOJISIOIINE OI[eHUTh Pe3y/bTaThl 00yUeHMUs 110 JaHHOM AUCIUIIINHE,
BKJIFOUAOT B Ce0s:

[MarHocThueckas pabota
BOITPOCHI /IJIs TEKYII[Er0 KOHTPOJIS;
BOTIPOCHI K 3aUeTy;

e TIpe3eHTals;

* pedepar;

e 3auer.

Kputepuu oneHuBaHUsA

Juarnocrnyeckas padora
Huarnoctudeckasi pabora ripoBoauTcs B ¢popme Tecta B SVIOC Moodle:

e TIpY NpaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalys;
e TIpU NIPaBWILHOM 0TBeTe Ha 60% BompocoB 1 bosiee - aTTecTarusl.

Bonpocs!I AJis TEKYIEro KOHTPOJIA

Bompoch! fi/is TEKYILEro KOHTPOJIS yCIIeBaeMOCTH B (hopMe AUarHOCTUUECKON PaboThl
pa3pabaTtbiBatoTcsi (OOHOBIISIIOTCST) €KEroHO B COOTBETCTBUM C MaTepHhaiaMu, U3y4eHHbIMU
00yUaroIUMHUCSI.

Bomnpocsi K 3auery

1. IlepeunciiuTe OCHOBHBIE [TOJIOJKEHUSI TEOPUU HArpeBa U Telulolepesaud. YKaKUTe BU/bl
repeZia4yy Teruia.
2. Oxapakrepu3yiiTe MOHATHUS «TEIJIOTIPOBOJHOCTb», «TeMIlepaTypHoe 1oJie», «k03¢hduLieHT
TEIJIOTIPOBOJHOCTH», «TETI/IOTa CrOPaHHUsI TOTINBA», «KOHBEKIIUS», «KOHBEKTUBHBIN TETI00OMeH»,
«K03(hOULHEHT TeIIOOTAAUN», «U3TyIeHHe», «3aKOH U3MyUeHHsD».
3. YKakuTe 0CHOBHBIe IIPUHLUIIBI IPSIMOT0, NHAYKLIMOHHOTO U 3/IeEKTPOKOHTAaKTHOrO HarpeBa. Kak
MIPOUCXOAUT BBIOOP HarpeBaTeIbHBIX YCTPONCTB?
4. OxapakTepu3yiTe I10 ArarpaMMe «Kejle30-yIyiepof» CTPYKTypHbIe U (pa30Bble NIpeBpalljeHus B
MeTaJljie TIpU HarpeBe, KpUTHUYeCKHe TeMIiepaTyphl, ¢a3bl COCTOSIHUS MeTaslna. Kak u3mMeHsI0TCS
¢busnueckre U MexaHU4YeCKHe CBOMCTBA MeTaslla [IpYU HarpeBe U OXJIaKeHUn?
5. OnummTe sIBIIeHUsI OKaIMHO000pa30BaHus ¥ 006€3yT/IepoKUBaHusl.
6. OxapakTepu3yiiTe ONTHMa/IbHBIA U TEXHOTIOTMUYeCKH He0OX0IMMBbIY MHTePBaJIbl TeMITepaTyp KOBKU
CTa/M ¥ yKakuTe (aKTOpbl HA HUX BAMstoiye. [laliTe MOHATHE 30HBI TIepekora v reperpesa.
7. OnULLINITe MPOLeCC OXJIAXKAEHHS CTa/TBHBIX TIOKOBOK. [lepeurciiuTe criocoObI UX OX/aXKIeHUs!.
8. [laiiTe roHsATHe CTeleH! «MaCCUBHOCTH» MTOKOBOK U ee KOJIMUeCTBEHHOM OL|eHKHU.
9. Kak npoucxofuT pacueT BpeMeHU HarpeBa A1l TOHKUX U MaCCUBHBIX 3arOTOBOK, 151
VH/IYKLMOHHOTO HarpeBa?
10. TlpuBeauTe KnaccUpUKAIUIO TIIAMEHHBIX Teueii. OMUIINTe TUTTBI ¥ KOHCTPYKLIAIO0 METOUYe CKIX
MJIaMeHHBIX Meveil.
11. OxapakTepu3yiiTe YCTPOWCTBA J/IsI COKATAHUS TOTUIMBA B TIeUd, PUOOPLI KOHTPOJISI, UCTILITAHUS U
pery/impoBaHusi paboThI.
12. TIpuBepnTe TeOpeTUUECKHe OCHOBBI pacyeTa IJlaMeHHBIX Meuell. Kak IpoUCXoauT yjaneHye
MIPOZIYKTOB T'OPEHUS U3 Ieun?
13. OnuiumTe XapakTepUCTUKU U CBOMCTBA TOI/IMBA HarpeBaTe/IbHbIX Meyeil. UTo MOHMMAKOT MOf
ra3o06pasHbIM TOIIUBOM?
14. OxapakrepusyiiTe poLiecc ropeHus! B eur. YKaKUTe CriocoObl CKUraHUsI ra3000pasHoOro
TOIVIMBO U YKaKUTe MOPSAJ0K pacueTa IpoLiecca FropeHus..
15. OxapakTepu3yiTe TIOHATHS «TEIJIO0OMEH», «TeIJIOBOM OanaHC», «TeTIoTeXHUYeCKHue
ToKasaTen», «k03(hGULIMEHT [10/1e3HOT0 JelCTBUS Ieuk», «yZeabHbI pacxos Teruia,
«K03(hUIHEeAT UCTIONb30BaHUS TeTIa».
16. OnuiumTe mporecc HarpeBsa B 3/IeKTpoIieyax cornpoTus/eHust. [IpuBegure Knaccurkaryio
3/1eKTPOIeyel CONMPOTUBIEHUS U OXapaKTepu3yHTe X KOHCTPYKLIMIO.
17. OnuiumTe $pU3MYeCcKyrO CYILTHOCTh U OCHOBHbIE TIPHUHLUIBI MHAYKLIMOHHOTO HarpeBa MeTasla.
OxapakTepu3yiiTe MOHATHUS «[TOBEPXHOCTHBIN 3¢ deKT» U «CKBO3HOW HarpeB».
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18. Kak mpoucxoiuT BLIOOP UacTOThl M BpEMEeHU HarpeBa, MOIIHOCTH WHYKIIMOHHOTO HarpeBaTes?
OnumuTe xapakTep pacnpe/esieHuys TeMIepaTyphl [0 CeUeHUI0 3ar0TOBKH.

19. OxapakTepu3yiiTe KOHCTPYKLMIO NHAYKLIMOHHBIX HarpeBateseil. [IpuBeauTre ux
KJ/1accuUKarLuio.

20. OnuiyTe KOMOMHMPOBAHHbBIE CIIOCOOBLI HAarpeRa. 3a CUET Uero JOCTUTaeTCs IKOHOMUUECKast

3¢ QeKTUBHOCTh OT BHE/IpEHUSI MHAYKI[MOHHOTO HarpeBa B Ky3HEUHOM IPOM3BO/CTBE?

ITpesenTanusn
[Tpe3eHTalus JO/DKHA ObITH BhIMO/IHEHA B (hopMare ptx. CoepkaHue TTPe3eHTal[uu [[O/DKHO
COOTBETCTBOBaTh TeKCTy pedepara. KomuecTso caiijos - He 6omee 15.

Pecdepar
Pedepar nomkeH 6biTh opopmer o 'OCT 7.32-2017. KoruecTBO CTpaHuI] - He MeHee 15,
Hcrionp30BaHHbIE UCTOYHUKH [IO/DKHBI OBITE He crapiire 20 feT.

3auert

Mo KaXkAoMy KOHTPOJBHOMY MEpOTIPUATHIO 00yJaroiiuii (Tpy JUarHoCTHUeCKUX paboThl,
pedepart, Tipe3eHTal|s U yUeT MOCEIaeMOCTH 3aHSITHI) 00yuaroliuiicss HabupaeT 6abl B
COOTBETCTBUM
TEXHOJIOTUUeCKOW KapTOi AUCIUIUIMHEL. MUHHUMaIbHOe KOMUeCTBO 0ansioB U KOJIMYeCTBO 6asiios,
HeoOXoZuMoe [171s1 TTO/TyUeHHsT OLIeHKH "'3auTeHO0"", yCTaHaB/IMBAeTC sl HOPMAaTUBHBIM aKTOM T10
YHUBEPCUTETY.
Ecym no pe3ynbratam o0ydeHus B ceMecTpe 00yyJaroluiicsi He Habpan MUHUMabHOe KOJTM4eCTBO
6ansoB, To eMy HeoOX0MMO BBIIOJIHUTE pedepar U Mpe3eHTaL|I0 ¥ IPUIMTH Ha 3aueT.
Ha 3aueTe cTyfeHTy npejjaraeTcsi OTBETUTB Ha 2 BOIIPOCa.
OreHKa “3auTeHO0” BBICTaB/ISIETCS CTY[EHTY, IPOYHO yCBOUBLLIEMY [TPOrPaMMHBIN MaTepuail,
VCUepIIbIBaoLLe, FPaMOTHO U JIOTUYeCKH CTPOMHO €ro u3jararolleMy, B OTBeTe KOTOPOTrO TeCHO
YBSI3bIBAeTCS TEOPUS C
MpakTUKOW. [Ipu 3TOM CTyZIeHT He 3aTPYJHSIETCS C OTBETOM MPY BUAOW3MEHeHHH 3aJaHusi, CBOOOIHO
CIIpaBJ/IsieTcsl C 3aflauaMy, BOIIPOCaMU U PYTMMU BHUIaMU [IPUMeHeHus! 3HaHUM, [10Ka3blBaeT
3HaKOMCTBO C
JIUTEepaTypOH, MPaBUIbHO 000CHOBBIBAET IPUHSITHIE PELIeHMsI.
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[MacropT ¢oH/ja OLIEHOUHBIX CPEACTB
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Bonpocsl
LSt
4 v Pazpen 1. O0uue moioKeHust 23 1 1 29 20 TeKyILLero
TeopHHU Harpepa. KOHTPOJIS,
Bompocs! k
3auery
Borpocsl
Pa3zfen 2. HarpeB u ox/1ax/jeHue JUIst
4 - |MeTana. Tepmnvqecmm pexum 27 1 1 20 20 TeKyLero
KOBKH U ropsayeii 00seMHOM KOHTPOJI4,
IITaMIOBKH. Bormpocsl k
3aueTy
Bonpocsl
Paspen 3. Harpes 3aroToBok B Texﬂnﬂero
4 7 |m1amMeHHbIX neyax. Buabl 23 1 1 22 20 yim
KOHTPOJIS,
TOITUBA.
Bompocs! k
3auery
Borpocst
Pa3pen 4. JneKTpoHarpeB U TeKﬂnﬂero
4 7 |MHAYKLHOHHBIN HarpeB. Buasbl 21 1 1 20 20 KOHzg-})IIH
MPUMEHSIEMOro 000py/0BaHHSA. Bompoce! k
3aueTy
4 7 Paspen 5. CamocrosiTeibHasA 20 0 0 20 20 Pedepar,
pabora cryaeHra. [Tpe3eHTars
Bcero 3a 7 cemecTp 108 | 4 4 104 100
Bcero no aAucuUnInHe 108 | 4 4 104 100
15 37346




Ouenounbie matepuasnbl o aucounivae HAT'PEB 1 HAT'PEBATEJ/IBHBIE
YCTPOHNCTBA

ITK-1.3 - Cnoco6en ébibupamsb Memoo mepmuueckoli 06pabomku u Hazpeea 3a20MmoeKu u
HeoOXo0umoe HazpeeamesabHOe yCMPOLICNEO

Ne 1 TIpouwTaiiTe TEKCT M 3allHLINTe pa3BepHYThI 0O0CHOBAHHBIN OTBET
UeM xapakTepr3yeTcs IleperpeB 3ar0TOBOK?

Ne 2 TIpouwTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apTyMEHTHI,
000CHOBBIBaIOIIIVE BEIOOD OTBETOB

Kakuie mapamMeTpbl KOHTPOJIUPYIOTCS B TIPOIIECCe OTKUTra 3ar'0TOBOK?

3anuiiMTe HoMepa BEIOpaHHBIX OTBETOB 0e3 MPo0esioB 1 ToueK U 000CHOBaHUE BEIOOpPA
1. Temrieparypa pabouero mpoCTpaHCTBA Teun

2. BelMunHa OKaJIMHBI

3. Bpemsi oxura

4. Tewmrmeparypa 3aroToBOK

Ne 3 TIpouunTaiiTe TEKCT, BbIOEPHTE MPABU/IbHBIE OTBETHI M 3AMUILIUTE apryMEHTHI,
000CHOBBIBarOII[1e BLIOOP OTBETOB

Kakvie mapameTpbl KOHTPOJIUPYIOTCS TIOC/Ie TEPMUYECKOM 00pabOTKU 3aroTOBOK?
3anumuTe HoMepa BIOPaHHBIX OTBETOB Oe3 MpobesioB ¥ Touek U 000CHOBaHUe BBIOOpA.
1. ®opma 1 pa3mepsl 3ar0TOBOK

2. TBepAOCTH 3arOTOBOK

3. MUKpOCTPYKTypa OTOX KEHHBIX 3aTrOTOBOK

4. BpeMms OCTbIBaHUSI 3arOTOBOK

Ne 4 TIpouunTaiiTe TeKCT, BbIOepHTe MpaBU/IbHBIE OTBETHI M 3AITUILINTE apryMeHTH,
000CHOBBIBalOIIYE BEIOOD OTBETOB

B kKakoM Npon3BOZCTBe NPUMEHSIOT METOJUYeCKHe TeUn?

3anuinnTe HOMepa BEIOPAHHBIX OTBETOB Oe3 1pobesioB ¥ ToYek ¥ 000CHOBaHKe BhIbOpa.
1. B eHUYHOM NIPOX3BO/CTBE

2. B MenkocepuiiHOM TTPOU3BO/ICTBE

3. B kpynHocepuiiHOM TTPOW3BO/ICTBE

4. B maccoBOM IIPOU3BO/CTBE
Ne 5 TIpouwTaiiTe TEKCT M 3aIUILINTe Pa3BePHYThI 000CHOBAHHBIN OTBET

Llenb TepMuueckoii 06paboTku nomydabprkara Wi jeTand v BUJ, IPUMEHSIeMOro
obopygoBaHus n3BecTHBI. Kakue napamMeTpsl OyayT SIBASTHCS UCXOAHBIMY JaHHBIMH TIPU
Ha3HaueHWU pe)Kuma Harpepa?

Ne 6 IlpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE

CooTHecuTe BU/| HarpeBaTe/IbHbIX YCTPOHCTB, IPUMEHSIEMbIX [I/Is HarpeBa 3aroTOBOK Iepef
00paboTKoli 1aBieHreM, U criocob Harpesa.

K kax10#1 mo3uruy B JIeBOM CTOJIOIIe, TIOAOepUTe TTO3UIIUIO U3 MTPABOTO CTO/OIA.

1. YCTaHOBKM MH/IYKL[MOHHOI'O Harpesa A. TlpsaMoii HarpeB
2. DJIeKTpHAYeCKHe T1e4r CONPOTHUBIIEHNUS b. KocBeHHbIl Harpes

KombuHMpOBaHHBIH

3. IInameHHBIe reuyn .
Harpes
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4. YCTaHOBKM 3/IEKTPOKOHTAKTHOI'O Harpesa

Ne 7 TlpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
CorocraBbTe Ha3BaHUS 3/IEMEHTOB HarpeBaTe/IbHOIO YCTPOWCTBA C LiudpamMy Ha CXeMe.

K kak/10¥1 MO3UIMK B JIEBOM CTOJIOIE, TIoZiGepUTe MO3UIWIO U3 TTPABOTO CTO/OIa.

ToxorogBoAAIIM
TIPOBOJ

. T'eneparop

. 3aroToBka

MeXXKOHTaKTHas
repeMblYKa

A W N
A W N
s S o B - = B

TokonoaBoAAIIMM
" KOHTaKT

=

Cusosoit
TpadcdopmaTop

Ne 8 [lpouunTaiiTe TEKCT U yCTaHOBHUTE I10C/IeA0BaTeIbHOCTh

PaccTaBbTe 30HBI T10 TOPSIZIKY PacIionoyKeHHst B paboueM IPOCTPAHCTBe I7IaMeHHOM
MeTONUYeCKOU TIeUH.

3anuinnTe COOTBETCTBYIOLIYIO TIOC/IE/I0BAaTETBLHOCTD IM(P CieBa Hamparo 6e3 MpobenoB u
TOYeK.

1. 30Ha HarpeBa
2. 30Ha BBIJEP)KKU

3. 30Ha nojorpesa
Ne 9 [lpounTaiiTe TEKCT U YCTaHOBHUTE I10C/Ie[0BaTeIbHOCTh

Pacrionoyure crioco0bl YK/IaAKY B TIe€YX 3ar0TOBOK KPYIVIOTO M KBa/IPaTHOTO CeYeHHs 10
yBeJIMUeHHI0 BpeMeHH HarpeBa (HaXOKZeHusI B TIeuH).

3anuImTe COOTBETCTBYIOIIYIO ITOC/Ie/[0BAaTeIbHOCTE WGP C/ieBa HarpaBo Oe3 MpobesioB u
TOYeK.
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Ne 10 TTpouunTaiiTe TEKCT, BLIOEPUTE MTPABU/IbHBIN OTBET U 3aMHUIIINTE apr'yMeHTEI,
000CHOBBIBaIOII[E BLIOOD OTBETA

Kakwue HarpeBare/ibHbIe YCTPOMCTBA MPUMEHSIIOT /171 HAarpeBa CIMTKOB Tiepei KOBKOU U
TPOKAaTKOM?

3anuiuTe HOMEpP BLIOpPAHHOTO OTBeTa 6e3 TOUKW 1 000CHOBaHMe BhIOOpa.
1. KamepHsble neun

2. IlnameHHbIe MeTOAUUECKHE TTEYN

3. YCTaHOBKH 3/1€EKTPOKOHTAKTHOTO Harpesa

4. lleneBble eun

Ne 11 TTIpouuTaiiTe TEKCT, BHIOEPUTE MPABU/ILHBIN OTBET U 3aMUIIINTE apryMEHTHI,
o60cHOBbIBatoIIe BLIOOP OTBeTa

[Ipu MHAYKILMOHHOM HarpeBe 3aroTOBOK JuaMeTpoM MeHbIile 100 MM B CKOJIBKO pPa3 BpeMmst
HarpeBa MeHbIIIe, UeM ITPY HarpeBe B I/ITAMEHHBIX [Tevax?
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3anuiuTe HOMepP BLIOpPAHHOTO OTBeTa 6e3 TOUKU U 000CHOBaHMe BhIOOpa.
1. B 2— 3 pasa meHbllle

2. B 5 - 10 pa3 meHsbl1e

3. B 3 -5 pa3 meHb111€

4. Bpemsi 0IMHAKOBOE

Ne 12 TIpouuTaiiTe TEKCT, BHIOEPUTE MPABU/ILHBIN OTBET U 3aMUIIINTE apryMeHTHI,
060cHOBbIBatOIIe BLIOOP OTBeTa

Ha pucyHke noka3aHbl BapHaHThI YK/IaIKU 3aTOTOBOK Ha TI0/ly KaMepHOi#i reun. Bo CKombko
pa3 BpeMs HarpeBa HeCKOJIBKHUX 3aroTOBOK, PaCiO/IOMKEeHHBIX O/[HA 3a JIpyrou, 6obIie
BpeMeHHU HarpeBa B TIeYH TOJIBKO OTHOU 3arOTOBKU?

3anuiMTe HOMep BEIOpaHHOIO OTBeTa 0e3 TOUKH 1 000CHOBaHHe BbIOOpa.
1. B 1,5 pa3a.

2. B 2 pas3a.

3. B 2,5 paza.

4. B 3 pa3a.
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