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PABOYAA [TPOTPAMMA JUCHUIUINMHBI
OGopynoBaHe H AaBTOMATH3ALMsI MPOLIECCOB TEMJIOBOH 00padoTKH

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 4, cemecTpbl : 7 8
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

71 8

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

4 |3

Bcero yacos

144|108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

77 |49

Jlekymu, yac.

34 |24

MpakTnyeckune 3aHATAA, Yac.

18 |12

JTabopaTopHble 3aHATUSA, Yac.

16 |0

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

12 |12

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

18 |10

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

67 |59

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
ObLenpoceccroHanbHble |OMK-3 Croco6eH yuacTBOBaTh B YNPaB/IeH!M NPOMECCUOHaNbHOI AEATENbHOCTbIO,
KOMMNETeHL KN MCNOMb3ysl 3HaHWS B 06/1aCTV MPOEKTHOr0 MeHeKMeHTa
OMMK-3. 1 3HaeT NoAxo4bl NPOEKTHOrO MEHeMKMEHTA A4/15 pa3paboTKM U BHELPEHMS B
MPOW3BOACTBO HOBbIX MAaTEPMaoB, TEXHOIOMMU MX MONYYEHUS 1 06paboTKM
OrlMK-3. 2 ¥YMeeT peluaTs CTaHAaPTHbIE NPOgeccMoHabHbIE 3aa4K, UCNOMb3Ys 3HaHWSA B
06/1aCTV 3KOHOMMUKN 1 MEHEKMEHTA.
O6LLenpotheccnoHanbHble OlK-6 Cnoco6eanp|/|HmmaTb 060CHOBaHHbIE TEXHUYECKIME PeLLEHNS B
KOMMETEHLMN NPOgECCMOHa/IbHON AesTeNbHOCTH, BblGMpaTh APheKTMBHbIE U 6e30MacHbIe TEXHUYECKME
CpescTBa U TEXHOMOINU
OlMK-6. 1 OueHMBaET TEXHO/IOTMI U3TOTOB/IEHUS MATEPWASIOB U U3JE/NNIA N3 HUX C
no3nLMn 6e30NacHOCTN 1 3MEKTUBHOCTH

2. TpeboBaHna HI'TY K nnaHMpyeMbIM pe3y/ibTaTam 00yyeHUsi, COOTHECEHHbIM C
NHAMKATopaMu AOCTUXEHNA KOMMETEHLMIA

Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHWUST KOMMETeHL WA

Pe3ynbTaTbl 06y4eHUs

PopMbl OpraHmsaLnm
3aHATUNI

OIIK-3. 1 3naeT moaxoAbl MPOEKTHOI0 MeHEIKMEHTAa /ISl pa3paboTK |
BHeJ[PEHHSI B IPOU3BOCTBO HOBHIX MATEPHAJIOB, TEXHOJOTHH HX MOJIyYeHHS
H 00padoTKn

COBPEMEHHbLIE NOAX0Abl N METOAbI yNpaB/ieHUA NMPON3BOACTBEHHLIMW CUCTEMaMIN

Jexkuuu;

0 COBPEMEHHbIX cnocobax NPOEKTNPOBaHNA TEPMUYECKUX NMPON3BOACTB.

Jlekunu; MNpakTnyeckme 3aHATUS;

06 OpraHM3aLyOHHON CTPYKTYPE MALLMHOCTPOUTENBHBIX NPeANPUATIN

Jlekunu; MNpakTnyeckme 3aHATUS;

OCHOBHbIE NMPUHLUUMBI OpraHn3alnn TeEPMUYECKOro nNpPonsBoACTBa.

Nexumu; MNpaKTUYeCKme 3aHATUS;
CamocTosaTensHas pabota

006 OCHOBHbIX npuHUUNax KOMMNbOTEPHOIO NPOEKTUPOBAHUA TEXHONTOMTMYECKNX
MNpOLIECCOB.

Nexuyu; CamocTosTeNbHas paboTa

pa3pabaTbiBaTb TEXHOMOMMIO TEPMUYECKOI 06PABOTKM C YUETOM NEpeoBbIX
CNoco6OoB OpraHu3aLmMm TEPMUYECKMX MPOLIECCOB

Nexuyu; CamocTosTeNbHas paboTa)

PaCCUUTbIBATH 3/1EMEHTBI TEPMUYECKUX OMepaLnii.

Nekumm; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

OIIK-3. 2 YmeeT pemiaTh cTaHAapPTHBIE NPodeccHOHANBHbIE 3a]a4H,
HCIO0JIb3Ysl 3HAHHUS B 00JIaCTH JKOHOMHKH ¥ MeHe’KMEeHTA.

OCHOBHbIE 3aKOHbI TEM/IOMNepPesaun v NPUHLMMbI pacyeTa TePMUYECKMX YCTPOICTB.

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTensbHas paborta

PELLNTL MOCTABMEHHbIE 3aa4 COTMTaCHO HaMEUEHHOTO MfaHa B YC/OBUAX
OrpaHNYeHns pecypcoB, MUHUMM3NPOBAB NPY 3TOM BO3MOXHbIE PUCKU

Nexumu;

BbIGUPATb TEPMMYECKOe 060PY0BaHNE U TUMOBbLIE CPEACTBA aBTOMATM3aLMMN U
MeXaHM3aLMm TEPMUYECKMX TNPOLIECCOB.

JNekuwnn; MNpakTrnyeckme 3aHATUS;
CamocTtosTensHas paboTa

MPOV3BOANTb OLIEHKY 3KOHOMUYECKOM athheKTUBHOCTY Pas/IMUHLIX BapUaHTOB
TEXHO/OT UK TEPMUYECKOK 06paboTKU

Nexuyn; CamocTosTeNbHas paboTy

OIIK-6. 1 OnenuBaeT TeXHOJIOIHH U3TOTOBJICHUSI MATEePHAJIOB M U3/1eJIHil U3
HHUX C O3HINH 6e30nacHOCTH H d(PpPeKTHBHOCTH

MeToAamu v Npremamu 3KCryaTalum TepMUYecKoro 060opyLoBaHus, OCHACTKMY,
CPeACTB MeEXaHMU3aUyK 1 aBToMaTM3aLUmMn Ans o6ecneyeHmns agpeKTUBHOIO
MpOV3BO/CTBA.

Nekumm; MNpakTUYecKme 3aHATUS;

MPOEKTMPOBaHMNS TEXHONMOMMYECKUX NMPOLIECCOB (B LIENIOM 1 MO CTaausM)
06paboTKM 1 YNPOYHEHWUS MALLIMHOCTPOUTEbHBIX AeTanei.

Nekumm; MNpakTUYecKme 3aHATUS;

OCHOBHbI€ NPUHLMMbI aBTOMATUYECKOTO YNPABEHNS U PeryimpoBaHns paboummm
napameTpamMu TepMUYECKMX MPOLIECCOB.

Nekuyun; CamocTonTeNbHas paboTal




KOHCTPYMpOBaHMA N MPOEKTUPOBaHUA A1 TUNOBbLIX, HECTAHAAPTHBLIX U

NPVHLMNWAIbHO HOBbIX BUA0B TEXHOMOrMYECKOro 060pyA0BaHNS.

Nekunn; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

paccynTbIiBaTb TEMN/I0BbLIE MOTOKN N 3/IEMEHTbI TEPMNYECKOTO o6opy,qOBaH|/m.

Nekumu; MNpaKTUYeCKUe 3aHATUS;
CamocTosTensHas pabota

OCHOBHbIE MaTepuasbl, MPUMEHAEMbIE A1 U3TOTOBJ/IEHNA TEPMUYECKOTO

0060pyf0BaHUS.

Nekumu; MNpaKTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

Bbl6MPaTh TEPMUYECKOE 060PYA0BaHIE 1 NPUCMOCOB/IEHNS a Tak e CpeacTsa

aBToMaTu3aumnm n MmexaHm3aumm TepMUYECKNX NPOLIECCOB.

Nekumu; MNpakTUYecKme 3aHATUS;

OCHOBHbI€E BM/bl TEPMUYECKOrO M BCMOMOraTe/lbHOro 060pyA0BaHUs,

Pa3HOBWAHOCTY KOHTPO/IbHO-M3MEPUTENBHON TEXHUKM

Jlekuyn; CamocTonTe/bHas pa6oTa

3. CopepkaHue 1 CTPYKTypa ANCUUNIIUHDI

Tabnuua 3.1

TeMbl NeKLNA

N3 Hnx B
thopme npakT.
noar., vac.

Yacbl

AKTVBHbIE
thopmbl, yac.

NHpnkaTopbl
[OCTVDKEHUA
KOMMETEHLMIA

CemecTp: 7

AvpakTryeckas eanHuua: MNepcneKTUBHbIE BUAbI U METOAbI TEPMUYECKOI 06paboTKM

1. Ponb TennoBoi 06paboTKM B MPOLLECCE MPOMBbILLIEHHOTO
Npoun3BoACTBa. MepcneKT1BHbIE BUAbI TENOBON 06paboTKM
MeTannos. MepeoBble METOAbI OPraHn3aLmMmn TepMUYECKON
06paboTKuM. 3aBOfbl KOMMEPYECKOW TEPMUYECKOIA
06paboTKM 1 PerMoHasIbHbIE LIEHTPbI TEPMOO6PABOTKM.
MepcnekTyBbI Pa3BUTUS TEPMUYECKON 06paboTKM.

OrnkK-3.1,0r1
K-3.2

AvpakTryeckas eanHmua: MeToabl opraHmsanmmn 1 ynpa

B/1IEHNA TEPMUNYECK

0ro NpousBoAcTBa

2. Knaccutmkaums Bugos Tennosoi 06paboTtkmn (TO).
Kpatkas xapaktepucTvka BugoB TO. MeCTo TepMUYecKon
06paboTKN B 00LLE3aBOACKOM MNPOLLECCE N3rOTOBEHUS.
Mpouecchl NpeaBapuTeNbHON N OKOHYATEbHOW
TepMoo6paboTkn. MecTo 06bLEMHOV TepMO06PaboTKY 1
MOBEPXHOCTHOIO YMPOYHEHMS B O6LLEM TEXHOMOMMYECKOM
npouecce. OAHOLMKMI0BasA 1 MHOTOLMKNOBas 06paboTKa.

OrnkK-3.1,0r1
K-3.2

3. OTanbl NOArOTOBKM TEPMUYECKOTO NMPOV3BOACTBA.
KOHCTPYKTOPCKWMiA 3Tan. TexXHOM0rMYecKumia aTan.
MpoeKTHbI aTan. [JoBOAOYHbIN 3Tan. Ponb MaTepranosefa
Ha Ka)K0M 3Tare nNoAroToBKMN NPOV3BOACTBA.

OrK-3.1

4. TexXHONOrMYHOCTb M3aenuii. MokasaTenu
TEXHO/IOTMYHOCTU. TeXHOIOTMYHOCTb
06BEMHO-YNPOYHAEMbIX M34eNNiA. TeXHOMOTMUYHOCTb
(hopmMbl. TEXHOMOMMYHOCTL MaTepuana. TexXHONOMMYHOCTb
COCTOSAHUA MOBEPXHOCTU. TEXHONOMMYHOCTb
MOBEPXHOCTHO-YMPOYHAEMbIX W3AeNNiA. TeXHONOrMYecKme
Croco6bl NoBbILLeHns kKadecTsa TO.

OrK-3.1,0r1
K-3.2

5. CTpykTypa TexHonoruyeckoro npotecca TO. MoHATre
TepPMMYECKOi onepaumy. B3amMocBsA3b TepMUYECKMX
onepauuii. MoHATE TePMUYECKOTO NpoLiecca. SBOIoLUS
TEXHO/IOMMN TEPMUYECKO 06paboTKM.

OrMK-3.1




6. DneMeHTbI TEPMMYECKO onepauun. TemnepaTypHbiii
PEXUM TEPMUYECKOI onepaLmn. TemnepaTypa 06paboTKu
Bpems BblaepXKKM. CKOPOCTb OXNaXaeHus. padmkm
TeMMNEepPaTypHOro pexuma.

OrK-3.1

7. OpraH13aumoHHble (hOpMbl BbINMOIHEHWS TEPMUYECKNX
ornepaumin. KonnyecTso 1 NoIoXXeHWe n3genunii npu
06paboTke. Yuncno obpabaTbiBaeMbIX U3AENNIA, UX
opvieHTauus, cnocobbl yknaaku. MepemMeLLieHve nsnenuii B
npoLecce TepMo06paboTKK. MepnoanyecKuii,
HenpepbIBHBbIA, MOYHENPEPbIBHbINA PeXNM paboTbl
060pyaoBaHMs. CUHXPOHMU3ALMA TEPMUYECKMX OnepaLiii.
TakT 1 puTM 06paboTKK. CNOCO6LI CMHXPOHU3ALUM
onepauuii. Bbi6op opraH13aLMoHHbIX POPM BbINOIHEHNS
TEPMUYECKIMX OrepaLmi.

OrnK-3.1

AvpakTryeckas eanHmua: Cnocobbl NonyyeHUs Tenna

8. HarpeBsate/ibHble YyCTaHOBKM C 060rpeBoM
3NEKTPUYECKMM TOKOM. psSIMOIA M KOCBEHHbIV Harpes.
VHAYKUMOHHbIV HarpeB. J1asepHblii Harpes. Harpes B
T/IEIOLLEM paspsaje U HU3KOTEMNEPATYPHOI niasme.

OrK-3.2,0r1
K-6.1

9. Ton/nMBHble HarpeBaTe/bHbIE YCTPONCTBA. TOMAMNBO U
pacyeTbl ropeHus. Knaccugmkaums Tonavea.
CpaBHUTE/bHbIE 3KOHOMUYECKME XapaKTEPUCTUKN
PasfIMYHbLIX BUAOB TOMNAMBA. XapaKTepucTmKa
rasoo6pasHoro Tonamea. XvMUYeCKNiA U NOHbIA aHan3
Tonsmea. CocTasbl Tonmea. OnpefeneHne TEOPETUYECKU U
MPaKTUYeCKV HEOO6XOAMMOr0 A/11 TOPEHNS KOMMYeCcTBa
BO3AyXa. Ten0TBOPHas CroCO6HOCTb TOM/MBA.
KoaghduumeHT ncnosnb3oBaHns TONIMBA.

OrnkK-3.1,0r1
K-6.1

AupakTuyeckas egnHuua: OCHOBbI Tennonepefayun

10. OCHOBHbIe MOMOXEHNSA YYEHWNSA O TEMI0MPOBOAHOCTH.
TemnepaTypHoe nosne. Tennosoi NoTok. KoadurumeHT
TensonNpPoBOAHOCTU. AundhepeHLanbHOe ypaBHeHNe
TenonpoBOAHOCTW. HecTaunoHapHble nNpoLecchl
TEnIonpPoBOAHOCTY

OrK-3.2,0r1
K-6.1

11. OCHOBHbIE NOSIOXEHUSA 0 KOHBEKTUBHOM TEMI000MEHE.
OcCHOBHbIe NOHATUA 1 onpeaeneHuns. AuddepeHumanbHble
ypaBHEHWS KOHBEKTMBHOIO TensooomeHa. MogennposaHme
MPOLIECCOB KOHBEKTUBHOIMO TennoobmMeHa. OCHOBHbIE
3aKOHbI TEMI0BOr0 U3y4yeHns. TENT00OMEH U3NYUEHMEM.
M3nyyaTensHas CNnoCOOHOCTb TBEPAbIX TeS1. YTNOBble
KO3PMULUMEHTBI N3NTyYeHMS.

OrK-3.2,0r
K-6.1

12. O6ulaa MeToAMKa pacyeTa TEPMUYECKMX NeYeil.
TexHuueckoe 3afaHne. Livkn paboTsl. JTanbl pacyeta.
Harpes 1 oxnaxaeHune metanna. TennoTexHNYecKume
XapaKTepUCTUKN cafKu. Tennosas MacCUBHOCTb U3AE/NA.
Kputepun buo n ®dypbe. OCO6eHHOCTM Harpesa npu
MOCTOSAHHOM TenIOBOM MOTOKE W MOCTOSAHHO Temneparype.
BcnomoratenbHble rpadykm 419 pacyeTa Harpesa u
OXNAKAEHUS.

OrkK-3.1,0r1
K-3.2




13. HarpeB "TOHKMX" 1 "MacCUBHbIX" 130NN B Nevax
MepuoaNYecKoro LeiCTBMS NMPY KOHBEKTUBHOM, Ny4YUCTOM

1 CMeLlaHHOM TennoobmeHe.  OCOBEHHOCTY Harpesa 2 0 0 OI'III<<-_3(’3.11,OI'I
M3LenniA B OfHO- M MHOTO30HHbIX MeYax HenpepbIBHOro
[encTeus
14. MeTtofbl HarpeBa. CKOPOCTHOIA HarpeB. SKOHOMUYeCKMe OMK-3.1.0M
npenMyLLecTBa CKOPOCTHOro Harpesa. Crnocoobbl -

1 0 0 K-3.2,0lK-6
peanusauuy CKOpPOCTHOro Harpesa. Jonyctrmas n 1
BO3MOXEas CKOPOCTb Harpesa.
15. Tennosoii pacyeT neun. Buabl TeNN0BLIX pacyeToB
neveil. YpaBHeHue TernoBoro 6anaHca. Ctatby npuxona u
pacxofa Tenna. PacyeT cTaTei npuxoaa Tenna TonIMBHONA
neyu. PacyeTt nonesHoro Tenna v Tenna, 3aTpavynBaeMoro Ha 1 0 0 OrMK-3.1,0M1
Harpes BCOMOraTe/lbHbIX YCTPOMCTB. PacyeT TennoBbIX K-3.2

noTepb Yepes KaaKy neun, nevHble NPoembl, ABepLb, C
3alMTHON aTtMocdepoit n 1.4. OCOBGEHHOCTM TENIOBOr0
pacyeTa 3NeKTPUYECKNX NeYeil.

AnpakTuueckas eanHunLa: CpeAcTBa TEXHOMOMMYECKOro o6ecreveHnst TepMUYecKoli 06paboTKuM

16. Knaccuiurkaums cpefcts TeXHONOrMYECKOro
obecneyeHns TepMUYECKO 06paboTKK. Brabl
TepMnyecKoro obopyzosaHus. Knaccutukaums neveri n
Harpesare/ibHOro o6opyfoBaHus. MapKrpoBKa
TepMUYecKoro o6opyfoBaHus. Meun Nepuoanyeckoro
[encTBms (KaMepHble C HEeMoABWXXHbLIM NOLOM; C
BbIAABMXKHbLIM MOAOM; LLIAXTHbIE N AMHbIE; BEPTUKAIbHBIE U
3/1eBaTOPHbIE; KOJNAKOBbIE M KOHTEHEPHbIe neyn). MNeyu
HEeMnpepbIBHOIO LeMCTBUSA (TOMKATEe/bHbIE; KOHBEMEpPHbIE;
KapycenbHble; 6apabaHHbIe; MPOTAXHBIE; POSIbraHroBble; C
LLararoLLMm NozoM; C MyNbCUPYIOLLMM NOAOM). Meyun BaHHbI
(c HapyXHbIM 060rPeBOM; C BHYTPEHHNM 0B0rPEBOM;
3NIEKTPOAHbIE; MeYn-BaHHbI 415 N30TEPMUYECKON 3aKasIKK).
Meun gna XTO. BakyymHble neyw.

OrK-3.1,0r
K-6.1

17. YcTaHOBOKM KOHTaKTHOro 1 NpsAMOro Harpeea. Harpes B
3NeKTponuTax 1 nnameHeM. Harpes B KUNsALLEM CNOE, B
TNIeloLLEeM paspsfe, NasepHblil Harpes, Harpes
HM3KOTeMMepaTypHOV NNa3Moid, 3N1eKTPOHHO-/Ty4eBOA
Harpes (00LLas xapaKTepucTuKa, 06/1aCTb MPUMEHeHUA).
CpaBHeHWe pa3nnMyHbIX MeTO0B MOBEPXHOCTHOIO Harpesa.

OrnK-3.1,0r1
K-3.2,0MNK-6
1

AnpakTuueckas eanHULA: KOHCTPYKLUMS 1 pacyeT afeme

HTOB Té

PMUYECKOro 060pyA0Ba

HUA

18. PacyeT 1 KOHCTPyMpOBaHMe METaIINYECKUX U
HEMETa/IIMYECKNX HArpeBaTesein aNeKTPMYECKUX Neyel
CONPOTUBNEHUA. HarpeBaTenn ¢ TENI00TAAYEN U3MTyHEHNEM,
KOHBEKLMEN 1 TeNONPOBOAHOCTLI0. Bbi6op MaTepuana
HarpeBaTens 1 cnocoba BKIHYEHNSA U NePeKTOYEHNS.
PasgeneHue neyn Ha 30HbI. PasmelleHmne
aneKkTpoHarpesateneil. Cpok Cyx6bl M NPUYMHLI BbIXOAa
HarpeBaTefieil n3 CTPos. SKOHOMUYECKME XapaKTEPUCTUKM
pas/IMYHbIX HarpesaTenen

OlK-6.1




19. BbI60p KOHCTPYKLMM ropenok (6ecnnameHHbIX 1
nNamMeHHbIX) Y pagraLnoHHbIX Tpy6. PacyeT 1
KOHCTPYMPOBaHWe ropesiok 1 POPCYHOK.

OlK-6.1

AvpakTryeckas eanHuua: MeToabl NOBEPXHOCTHOIO Har

peBa geTaneii

20. PacyeT UHAYKLUMOHHbIX ycTaHOBOK. OnpeseneHve
MOLLHOCTW YCTAHOBKMW, MPOAO/IKUTENIBHOCTL HArpeBa,
NHAYKTOPOB. XapaKTePUCTUKM BbICOKOYACTOTHbIX
YCTaHOBOK C NaMrnoBbIMW U MaLUMHHBIMU FreHepaTopamu,
TUPUCTOPHLIMU Y MOHHLIMK NpeobpaszoBaTenamu. CTaHKK K
aBTOMaTbl 419 MOBEPXHOCTHON ¥ CKBO3HOI 3aKanKu TOKamu
BbICOKOM ¥ NMPOMBbILLIJIEHHOW YacTOoTbl.

OrK-3.2,0r1
K-6.1

CemecTp: 8

AnpakTuueckas eanHuLa: ononHuTenbHoe 060pyaoBaH

ne TepMmnyecKnx LiexoBs

21. Oxnaxpatowme cpefbl. Knaccugukauus. JocTonHCTBa
N HepJoCTaTKU. 06N1acTb NpUMeHeHUs. BogHble
oxnaxgarouine cpefbl. CBOWCTBA BO/bl KaK OXMaXKaaroLLel
XWAKoCcTW. [jocTouHCcTBa M HegocTatku. O6nacTb
npvMeHeHVs. BoaHble pacTBOPbI COMel, KUCNOT U LLENOYEN.
. MonnmepHble oxnaxgarowiye cpefbl. OCO6eHHOCTH
KMHETUKIN OXNIXKAEHUSA B BOAHbIX pacTBopax MOSIMMEPOB.
MuHepanbHble 3aKasl04YHble Macna. [OoCTOMHCTBA U
HepocTaTKu. OCOGEHHOCTU KUHETUKM OX/IaXAEHUA B
MUHepa/ibHbIX Macnax. OXaxaeHve B CONsX 1
CONSAHO-LLEeN0YHbIX BaHHaX. CocTaB 1 Temnepartypa
3KCryaTauuy CONAHbIX Y CONAHO-LLENOYHbIX BaHH.
OC06eHHOCTY HarpeBa 1 OXNTXAEHWUSA METa/IIOB B
neyax-sBaHHax. Ocobble TpeboBaHUA Npu paboTe ¢ CONAMM.
OxnaxaeHne B rasoBbIX cpefax. Buabl razos M CKOPOCTb
OXNTXAeHNA B HUX. ["a30Bas 3aKasika B BaKyyMHbIX Meyax.
3akasika BO B3BELUEHHbIX Cpefax. TepMOKMHETUYecKue
CBOWCTBA B3BELLEHHbIX Cpes. TeXHON0rMyeckme
0CO6EHHOCTM MPYMEHEHMNS B3BELLEHHbIX cpes. OCHOBbI
BbI6Opa OXNaXK4AoLWMNX Cpes,.

OrK-3.2,0r1
K-6.1

22. 3aKa/l0uHble YCTPOWCTBA. 3aKaslouHble 6aKu
(HeMexaHV3MPOBaHHbIe; MEXaHN3NPOBaHHbIE;
KOHBeiepHble). OxnaauTesibHble YCTaHOBKM. 3aKaloUHbIe
npeccbl N MaLnHbl. OCO6EHHOCTM 3aKa/IKN A/IMHHOMEPHBIX
n3genmnin. Cnocobbl OXNaxaeHs HB 061acTb
oTpuuaTtenbHbIX Temnepartyp. XnagareHTbl. XonoaubHble
YCTaHOBKM M MaLLMHbl. O60pyJoBaHue 415 O4YUCTKN
[eTaseil oT okanuHbl. O60pyaoBaHUe 419 MPOMbIBKU
Aetaneii. O6opyaoBaHue Ans NpaBKu AeTanei.
O6opysoBaHve AN 3a4MCTKM NMOPOKOB U BbIPe3KY
nonythabpnKaTos.

OrK-3.2,0r
K-6.1

AvpakTyeckas eanHuLa: BecrnomorartenibHoe 060pyoBaHNe TEPMUYECKMX LIEXOB




23. MexaHu3aums B TepMUYECKMX Liexax. OCHOBbI Bbibopa
1 pacyeTa MexaHunamoB (Tun npueoga; K,
KMHeMaTMyeckas CXxemMa; KOMMOHOBKA). TpaHCMNopTHbIe
MeXaHW3Mbl CreLlnansHOro HasHaveHns (rpaBuTaLMoHHbIE;
TO/IKATeNbHbIe; BbITACKMBAIOLLME; Neperpy30UHble;
KOHBelepHbIe; LUHEKOBbIE; 3/1€BATOPHbIE; KapyCe/lbHble;
BUOpPaLMOHHbIE). [lo3upytoLme MexaHu3Mbl (MarasvHel;
OYHKepbI; CKagbl).

OrlK-3.2,0r1
K-6.1

AnpakTuueckas eanHuLa: JaTunkm v NpuGopbl AN USMepeHns pabounx TemnepaTyp

24. T1oHATME 06 M3MEPEHNAX, OCHOBHbIE METPO/OTMYECKME
TePMUHBI 1 onpegeneHuns. Knaccugukaums cpescts
M3MepeHns Mo TOYHOCTU, PYHKLMOHAIbHBIM MPU3HaKam,
KOHCTPYKTUBHOMY OhopM/ieHMI0. 3mepuTenbHble
3N1eMeHTbI A1 KOHTPO/IA NapaMeTpoB TePMUYECKOIA
06paboTku. JatumKkun 419 U3MepeHns TeMneparypsbl.
JaTunkun ansa n3mepeHns TemrepaTypbl, OCHOBaHHbIE Ha
N3MEHEHNM COMPOTUB/IEHNS MaTepUaIos.
TepmMOo3eKTPUYECKME N3MEPUTESIbHbIE 3/IEMEHTI.
Oco6eHHOCTY 1CNob30BaHMA Tepmonap. Matepuassl,
npuMeHsaemble AN U3roTos/eHNUa Tepmonap. OCHOBHbIE
Tpeb6oBaHUA K HUM. MUPOMETPbI U3MlydeHns. MpuHLMn
paboTbl. Buapl. O6nacTb pauyoHaIbHOro NPYMEHEHS.
V3mepuTenbHble 3N1eEMEHTbI AaBNeHUsA U PaspsXKeHus.
3mepuTesnibHbIe 3/1EMEHTbI YPOBHA. 3MepuTenbHbIe
3/1eMeHTbI iNA Pacxofa XWUAKOCTW UK rasa.

OrK-3.1,0r1
K-3.2,0MNK-6
A1

25. icnosiHuTeNbHbIE 3/1EMEHTbI CUCTEM YrpaBieHns
TepMUYECKUM 060pyf0BaHMEM. JUCKPETHbIE
PerynvpyoLme ycTpoincTea. YCTPOCTBa C NNaBHbIM
perynuposaHviem. ICNofHUTENbHbIE 3NeKTPONPUBOAbI.
"'mapaBnNYecKnii N NHEBMATUYECKWIA NPUBOA,

OrK-3.2

AvpakTnyeckas eanHmua: MeToabl PerynMpoBaHnst Tem

nepaTypbl

26. OCOGEHHOCTU 3/1EKTPOMNeYn Kak 06beKTa yrnpas/ieHus.
HenpepbIBHbIE METOAbI PETYNNMPOBAHNSA TEMMEPATYPbI.
PerynsaTopbl NpoOMopLyOHanbHOI0 AeiCTBUA. Perynaropsl
VHTErpasibHoro 4encTBrs. Perynatopbl NponopLyoHabHo -
WHTErpasibHoro AencTBrs. Perynatopbl NponopuyoHasibHo -
VHTErpasibHo - AngdepeHLanbHOro LeiicTBns.
MO3MLMOHHBIE METOABI PErYMPOBaHNSA TEMMNEPATYPbI.
BnvsHve nHepuMOHHOCTY TepMonapbl U NOABOAMMON
MOLLHOCTM Ha M3MeHeHVe TeMnepaTtypbl B NeYn npu
MO3ULIMOHHOM PEeryiMpoBaHUN.

OrnK-3.1,0r1
K-3.2,0MNK-6
!




27. Cnoco6bl NOBbILLEHUS TOYHOCTM YNPaBEHNS TEMNIOBbIM
PEXMMOM MeYn Npu No3nLIMOHHOM PEryNPOBaHUM
TeMnepaTypbl. BfusHue yyBCTBUTENBHOCTU
perysmpytoLLero Npréopa Ha TOYHOCTb YNpaBeHUs

TEMNMN0BbLIM PEXXMMOM 3/IEKTPOMNeYn ConpoTUBEHNS. OnK-3.1,0M
YBenvyeHne TOYHOCTN YynpasieHns TEMN0BbIM PEXNMOM 2 0 0 K-3.2,0lK-6
3/1IEKTPOMNEeYN CONPOTUBNEHUA NMYTEM U3MEHEHNS MOLLIHOCTH, A
BBOZMMOVi B NeYb. YBeIMYEHNEe TOYHOCTM YNpaBneHns
TEMNNO0BbIM PEXMMOM Meyn 3MeKTPOCONPOTUBIIEHNA
N3MEHEHVEM BPeMEHU PerysiMpoBaHns B CUCTEME
"'"TepMOperynaTop - neys".
28. PaLmoHanbHOe pasmeLLieHne Tepmonap B paboyem
NPOCTPaHCTBE Meyn ConpoTUBAEHMA NMPU NO3ULNOHHOM OnNK-3.1,0M
perynnupoBaHny Temnepatypsbl. 2 0 0 K-3.2,0lNK-6
Bblbop MeToza perynimpoBaHus TemnioBbIM PEXXMMOM A
3N1eKTponeyei ConpoTUBIIEHNS.
29. ABTOMaTUYeCKMe perynaTopbl. Buabl aBToMaTUyecKmnx
perynsaTopos (NPsAMOro U HeMpsMoro AeicTBus;

, OrnK-3.2,0r1
HernpepbIBHOIO 1 NPEPLIBUCTOrO; CTaTUYECKMe 1 2 0 0 K-6.1

acTaTuyeckue; OHO ¥ MHOTOMO3ULIMOHHbIE). BbiGop TuNa
perynstopa.

AvpakTryeckas eanHmua: TexXHOMOrMYeCKoe ConpoBOXKaeHWe onepalmii TenaoBoli 06paboTKu

30. OcHoBHble nonoxeHus ECTA. Bugbl v thopMbl
TEXHO/IOTMYECKNX JOKYMEHTOB. BbI60p BMAa onucaHus

TEXHON0rMYecKoro npotecca. Mopsagok ohopmneHms 2 0 0 OlMK-3.1,0r1
MapLLPYTHbIX 1 OnepaumoHHbIX KapT. OthopmieHne K-6.1
albboma TeXHONOrMYEeCKMX 3CKM30B. [Npasuna 3anncu
TEXHONOrMYeCKMX NepexoLoB.
31. MnaHMPOBKM Y4aCcTKOB TEMN/I0BO 06paboTKN 9 0 0 OnkK-3.1,0n
MaTepuasios. K-3.2
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl 1a00PATOPHBIX PAOOT | Hack! |dopwenpakt. | o o K00 | AocTkerust | YYeOHas JesATe/IbHOCTb
noar., vac. KOMNeTeHUUN

Cemectp: 7

AnpakTnyeckas egmHuLa: OCcHOBbI TeNJonepeaym

1. OnpefeneHne BPEMEHN
HarpeBa pacyeTHbIMU W
3KCNepPUMEHTa/TbHbIMY
croco6amm.

lMpoun3BecTun pacueT
BPEMEHM BbILEPXKMN feTann
pasfMYHbIMK Cnocobamu.
OnpepennTb Bpems Harpesa
JeTanm ¢
3KCMepUMeHTaIbHO
TepMonapHbIM METOLOM.
Bbi6paTb Hanbosnee TOUHbIA
pacyeTHbI cnocoo

2. OnpepeneHne TennoBbIX
noTepb Yepe3 yTePOBKY MeYu.

OnpefennTb BENIMYNHY
TENnoBbIX NOTEPb Yepes
(hyTepoBKy neun

OnpakTndeckas eanHuua: CpeacTea TEXHONOMMYECKOr0 06ecneyeHnst TEPMUYECKON 06paboTKN




4. OueHKa OXNTaXKaarLLmx
CMOCOOHOCTEN 3aKaOYHbIX 4

cpeq.

OnpefennTb CKOPOCTb U
KMHETUKY OXNaXAeHMA
CTa/lbHOW aeTanu B
MWUHepa/IbHOM Macrie, Bofe
¥ NONIMMEPHbIX 3aKa/I04HbIX
cpejax.

AnpakTudeckas einHuua: KOHCTPYKLUNA U pacyeT 3/1eMEHTO

B TEPMMYECKOr0 060pyj0BaHUS

8. VccneposaHve
pacnpefeneHns TeMnepatypsbl

O3HaKoOMUTbLCS C
NMUPOMETPUYECKUMN
MeToZamMu onpeseneHuns

o 4 0 0
B LLIAXTHOW neyu TemrnepaTypbl U ONpesennTb
NYPOMETPUYECKMUM CMOCOOOM. TemrepaTypHoe rnose
LLIAXTHOW neyn .
TeMbl NPaKTUYECKUX Vis mx B A ViHaukarope
P . Yacbl |thopme npakT. mo';:,,”j”:;i poctxenns | Y'yebHan AeATENbHOCTb
3aHATUN noar., vac. | komneTeHuwid
CemecTp: 7
AunpakTndeckas egnHuLa: MeTofbl opraHmsaumn 1 ynpasieHns TepMUYecKoro Npon3BoACTBa
1. CUHXDOHM3ALIMS CVHXpOHN3NPOBATHL
' P 4 o 2 2 2 OMNK-3.1 |onepauunu TennoBoin
TEePMUYECKMX Onepauum.
06paboTKM.
BbINONHEHNS TEPMUYECKIX
2. Bbibop opraHunsaLMoHHbIX onepauuii
(hopM BbIMOSHEHUA 2 2 2 OlMK-3.1 |KOHUEHTPMPOBaAHHBLIM U
TEPMUYECKMX OrnepaLui AnepeHLMpoBaHHbIM
Croco6oMm.
MpoaHanusmposatb
rnokasaresnu
3. AHann3 TexXHONOrMYHOCTK
TEXHO/TIOTMYHOCTN 0OBEMHO
TEPMUYECKN YMPOYHAEMbBIX 2 2 2 OrK-6.1 y
n3genunii
MOBEPXHOCTHOYNPOYHAEMbI
X AeTanei.
AvpakTuyeckas egnHuua: OCHOBbI Tenonepefayun
o o OnpegfennTb cocTasnsaoLWwme
3. Tennosoli 6anaHc KamepHOiA OrlnK-3.2,0M PEA W
2 2 1 YpaBHEHUA TennoBoro
neyu ConpoTUBNEHUS. K-6.1 o
GasiaHca KamepHOW neyun.
Paccuutatb BpemMsi Harpesa
4. PacyeT BpeMeHM Harpesa OrlK-3.1,0r1 P P
2 2 1 TEepPMMUYECKM MacC1BHOM
TEPMUYECKN MAcCVBHbIX TeJl. K-3.2
fetanu.
14. PacueT gonycTumMoni 2 2 1 OrlK-3.2,0l1|Paccuntatb AOMYCTUMYIO
CKOPOCTW Harpesa AeTan. K-6.1 CKOpPOCTW Harpesa geTaiu.

AvpakTnyeckas eanHuua: KOHCTPYKLMS U pacyeT 3/IEMEHTO

B TEPMUYECKOr0 060pya0BaHMS

5. PacyeT 3aneKTpUYeCcKmx

PacueT afeKTPUYECKNX

2 2 1 OlK-6.1 |HarpeBaTefibHbIX
HarpesaTe/ibHbIX 3/1EMEHTOB
3/1EMEHTOB.
Bbi6op T1Na ropenku ans
6. BbIGOP 1 PACUET FOPENOK. 9 9 1 OlK-3.2,0l|neun 06beMHOr0 Harpeea u
K-6.1 pacyeT ee OCHOBHbIX

nokasartenem.

AnpakTnyeckasi eguHMLa: Metoapl n

OBEPXHOCTHOrO Harpesa feTasnei

13. PacyeT MHAYKLMOHHBIX
YCTaHOBOK.

OrlK-3.2,0r1
K-6.1

PacyeT MHAYKLMOHHbIX
ycTaHOBOK. OnpefeneHue
MOLLIHOCTW YCTaHOBKM,
pacyeT NHAYKTOPOB.




CemecTp: 8

AvpakTyeckas eanHmLa: JaTumkmy U Npubopbl AN M3MepeHUs pabounx TemnepaTyp

O3HakoMUTbLCH NPpUHUUIMOM

7. OnpefeneHvie Temneparypsbl paboTbl
C MOMOLLbIO TEPMO3/IEKTUPYECKNX

- ork-3.2,0r|"P P
TEPMO3/IEKTPUYECKNX 2 2 2 K-6.1 N3MepuTebHbIX 3/1eMEHTOB
N3MepUTESIbHbIX 3/IEMEHTOB U ' N C NX MOMOLLIbIO
noteHumometpa lNri-63 OnpeaennTbL Temnepartypy

Harpertoro Tena

OunpakTndeckas egnHuua: MeTofbl peryimpoBaHnsa TemnepaTypbl

9. PerynuposaHue
TemnepaTypbl B TEPMUYECKMX
rneyax aBTOMaTU4YeCKUMu 4
NOTEHLMOMETPaMU 1 CNOCO6bI
NX NMOBEPKMU.

O3HakoMUTLCA C BUAaMu u
NPUHLMNOM paboThbl
OrlNK-3.2,0I|aBTOMaTUYECKNX

K-6.1 PerynaTopoB Temnepartypsbl,
MPOV3BECTU NOBEPKY
perynatopa KCI1-4.

AnpakTuueckas earHMLa: TeXHOMOrMUecKoe CoNpPoBOXAEHNE OnepaLivii TenaoBoii 06paboTKM

10. CocTaBneHune

OlMK-3.1,0MM|CocTasneHne MapLUpyTHbIX

MapLUPYTHbLIX KapT. 2 2 2 K-6.1 KapT 06paboTKu feTaneil.
11. CocTaBneHne OMK-3.1,0MM CocTasneHne
OnepaLnoHHbIX KapT 2 2 2 K-6.1 ornepaLmoHHbIX KapT
TEPMUYECKON 06paboTKN. ' TEPMUYECKO 06paboTKN.
O3HakoMuUTbCA C
NpUHLMNaMm CocTaBneHuns
12. Cocrasrieite nyiaHnpoBKy 2 2 2 OlMK-6.1 |NnNaHWpPOBOK TEPMUYECKMNX

yyacTka TepMo0o6paboTKMU.

Y4aCTKOB M COCTaBUTb 3CKN3

NNAaHMPOBKM y4acTKa

3.1 lNpakTnyeckas NoaroToBkKa

Tabnuua 3.2

No Tembl 3aHATUNA

dopmbl opraHu3aLmm
3aHATUN

CopepxxaHue NpakTUHeCcKoi NoAroToBKN
(Bnabl pabor)

1 CUHXPOHM3aLMS TEPMUYECKUX OMepaLimnii. Mp BbInonHseT cnegytoLyme bl pabor:

2 Bbi6op opraHn3aLmoHHbIX hopm Mp BbINonHsAeT cneaytoLme BUbl paboT:
BbINOMHEHWSA TEPMUYECKMX OMepaLui

3 AHaNN3 TeEXHONOMMYHOCTH TePMUYECKN Mp BbInonHseT cnegytoLme Buabl pabor:
YNPOYHAEMbIX U3AENNIA

4 TennoBoii 6alaHC KaMepHOI neyn Mp BbINonHAeT cnepytoLme Buibl pabot:
COMPOTUBIIEHMA. OrpesieNinTbL COCTaBAIOLLME YPaBHEHMS

TennoBoro 6anaHca kamepHo Neym.

5 PacueT BpeMeHu Harpesa TepMUYECKM Mp BbINonHAeT cnepytoLme Buibl pabot:
MacCUBHbIX Tel.

6 PacueT fOnNyCTUMO# CKOPOCTU Harpesa Mp BbInonHseT cnefytoLLme bl paboT:
JeTanu.

7 PacueT aneKTpnyecKnx HarpesaTenbHbIX Mp BbInonHseT cnepytoLLme Bubl paboT:
3/1IEMEHTOB

8 BbI60op 1 pacyeT ropesnox. Mp BbINonHseT cnepytoLLme Buabl paboT:

9 PacyeT MHAOYKUMOHHbLIX YCTaHOBOK. Mp BbInonHseT cnepytoLLme Bubl paboT:

10 [OnpepgeneHvie Temnepatypb! C NOMOLLbIO Mp BbINonHSAeT cnepytoLme Buibl paboT:
TEPMO3/IEKTPUYECKMX U3MEPUTENBHBIX
3/1IEMEHTOB M MoTeHLmomMeTpa Mr-63

11  [PerynupoBaHue Temrnepatypbl B TepMUYecKux|Mp BbInonHseT cnefytoLLme bl paboT:
reyax aBTOMaTN4eCKUMMN NOTEHLIMOMETPaMK
1 cNOco06bl MX NOBEPKK.

12 [CocTasneHne MapLUPYTHBIX KapT. Mp BbINonHsAeT cnepytoLme Buibl paboT:

13 [CocTasneHune orepalnoHHbIX KapT Mp BbINonHseT cnegytolme Buabl pabor:

TEPMUYECKON 00PabOTKMN.




14 [CocTasfieHue NiaHMPOBKN YyyacTKa Mp BbINonHAET cnepytoLme Buibl pabot:

TEPMOOOPAbOTKM.
3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs
Tabnuua 3.3
o VIHAKaTOpb Yacbl Ha Uackl Ha
No Buabl camocTosATeNIbHOW paboThbl [OCTVKEHUSA
< |BbIMO/IHEHWE [KOHCY/IbTaL U
KOMIMETEHLUWI
Cemectp: 7
1 Pa3paboTka pexxumoB 1 BbI6op o6opyaosaHua gns  |ONMK-3.1,0MK- 30 4
TepMMYECKOin 06paboTKM AeTann 3.2,0MNK-6.1

Ha TpeTeli Hefene CTyAeHTY BblAaéTcs 3agaHue . HaumHasa ¢ 15-0ii Heflenu, CTYAEHTbI CAat0T paboThl
npenozasatento Ha NPoBepky. MonyymB peLeH3no 1 UCNPaBUB 3amMeyvaHus, CTYAEHT 3alyLLaeT CBOK
paboTy 419 NOMy4eHns [ONycKa K 3a4eTy. Temoil paboTbl ABNSETCA pa3paboTKa TEXHONOrMYECKOro
npouecca M3roToB/IEHWS LeTa/in C BbIGOPOM OpraHn3aLlyMOHHbIX (DOPM BbINOHEHWS TEPMUYECKNX
ornepawmii, pacyeToM TEXHONOTMYECKMX PEXXUMOB 06paboTKM feTasiv, pacvyeToM U BbIGOPOM
COOTBETCTBYIOLLEr0 TEPMUYECKOr0 060pY0BaHNS, CPeACTB MeXaHW3aLumum 1 agToMaTm3aLum TepMUYecKNX
npoueccos. B npouecce BbINOMHEHUA paboTbl CTYAEHTY Npeg/iaraeTcs NposecTn 0630p nnTepaTypbl No
3a/1laHHOW TeMe, B TOM YMC/1e 03HAKOMUTLCA CO CMeLnann3vpoBaHHbIMU XXypHanaMmn 1 CrnpaBoyHbIMU
N34aHUAMK, COBPEMEHHbBIMM CNOcO6aMm pacyeTa TEXHOMIOMMYECKMX PEXMMOB U YPOBHEM Pa3BUTUA
METOL0B MPOEKTNPOBaHNSA TEPMUYECKMX YYACTKOB. B 3afaHnm Ha paboTy yKasblBaeTCs KOH(Urypauus
AeTanu (YepTex), Mapka MaTtepuasna 1 ypoBeHb MeXaHUYeCK1X CBOMCTB, MporpammMa Bbinycka. : JyakuHa
M. M. OpraHn3aums caMoCToATeIbHO PaboThl CTYAeHTOB HOBOCMOGMPCKOro rocy1apCTBEHHOIO
TEXHWYECKOTO YHMBEpCUTETA : yUebHO-MeToAMYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022 OnpegeneHne BpeMeHM
Harpesa fieTasieil B TEpMUYECKUX Mevax pacyeTHbIMU U 3KCNepyMeHTa/IbHbIMU METO4aMM : METOANYECKME
yKazaHusi K nabopaTopHoii paboTe no Kypcy "O60pyAoBaHMe 1 aBTOMaTU3aLmMs Tena0Bol 06paboTKm
MaTepuanos u n3genuii' n "TexHONoryYecKme NPoLecchbl MPOU3BOACTBA U3AENNIA U3 MaTepyasios U
HaHOMaTepnasios™ 41 MeXaHWKO-TEXHO/IOrMYeCKoro (hakynbTeta / HoBocmb. roc. TexH. yH-T ; [cocT. A. U.
Monentox]. - HoBocnbunpck, 2017. - 22, [1] c. : un., Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235265

OrK-3.1,0r1K-

3.2,0lK-6.1 10 0

2 |lMNoAroToBKa K 3aHATUAM

. AyakuHa M. . OpraHusaums camocToATeNbHOM paboTbl CTyAeHTOB HOBOCMOUPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCMTETA : yuebHO-MeToaMYeckoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocub6. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACTBEHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

3 |ﬂ,0|‘IOI'IHI/ITeJ'IbHaFI ydyebHas AedATeNbHOCTb |OFI K-6.1 |7 0

. AyakuHa M. . OpraHusayms camocToATeNbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHWYECKOTO YHMBepcUTETa : y4ebHO-MeToAMnYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3g-so HIFTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

OrK-3.1,0MK-
3.2,0MNK-6.1 20 3

4 |lMoaroToBKa K aTTecTalmm

. AyaknHa M. . OpraHusayms camocToATenbHOM paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCUTETA : yuebHO-MeToAMYeckoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocmb. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HIFTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HernocpesCcTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

CemecTp: 8

PacuyeT 1 npoekTMpoBaHne 06opyLoBaHMs Ans OrlK-3.2,0MK-

1 TEPMUYECKOI 06paboTKN aeTanei 6.1

40 5




Ha TpeTeli Hegene CTyAeHTY BblAaéTca 3afaHuve . Pa3 B ABe Heflenu CTyAeHT NpefoCTaBnsioT
npenogjasarento paszesibl BbINOMHEHHOW KypcoBOi paboThl. [N01yynB peLeH3nto CTYAEHT WCNpaBUBASET
3aMevaHus. HaumHas ¢ 10 Heflenn CTYAEHT caaeT paboTy Ha NPOBEPKY, UCMPaBASeT OWNGKM 1 3aluLLaeT
CBOIO PaboTy [/19 NOMyYeHUs AONycKa K 3a4eTy. Temoii  paboTbl ABNAETCA pacyeT U NPOEKTUPOBaHe
060pyL0BaHMA 4Na TePMUYECKO 06paboTKu feTaneld. B 3agaHuy Ha KypcoByto paboTy yKasblBaeTcs
KOH(urypaums getanm (4epTex), Mapka matepuana 1 ypoBeHb MexaHUYeCKMX CBOMCTB, NporpaMma
BbIMyCKa W TN NPOEKTUPYEMOro TepMUYECKOro 060pyaoBaHms. B npouecce BbINOIHEHWS paboThbl
CTYLEHT NPOU3BOAMUT pacyeT o6beMa cafku feTasneld, NPOeKTUPYeT KOHCTPYKLMIO Meyn, pacumTbiBaeT
TernsoBble NOTepY Yepes pas/INyHbIe 3/1EMEHTbI, COCTaB/IAET YpaBHEHME TeNI0BOro 6anaHca, NpPOU3BOAUT
BbIOOp BMAa, MaTeprana HarpeBaTe/ibHbIX 3/1EMEHTOB, [e/aeT pacyeT HarpeBaTe/IbHbIX 3/1eMeHTOB. M0
pesynbTaTaM pacyeToB CTYAEHT BbIMOMHSAET 3CKM3 neun. : OnpeaeneHve BpeMeHU Harpesa AeTaneli B
TEPMUYECKMX Mevax pacyeTHbIMI U 3KCNePUMEHTa/IbHBIMU MeTOAaMU : METOAMYECKUNE YKa3aHNA K
nabopaTopHoii paboTe No Kypcy "O6opyLoBaHVe N aBTOMAaTM3aLmMs TeNIOBOM 06paboTKM MaTepuasios 1
n3gennin' n "TexHONorM4ecKmne NPoLecchbl NPON3BOACTBA N3NNI U3 MaTeEPUAaIoB 1 HaHOMaTepUanoB" Ans
MeXaHWMKO-TeXHOMOMMYecKoro akynbteta / HoBocu6. roc. TexH. yH-T ; [cocT. A. W. Monentox]. -
Hosocubupck, 2017. - 22, [1] c. : wn., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235265 AyakuHa M. . OpraHun3aumus caMoCTOSTe IbHOM
paboTbl CTyAeHTOB HOBOCMOBMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
y4yebHO-MeToANYecKoe nocobue / M. T. AyakuHa, FO. B. HUKNTUH ; HoBOCKG. roc. TeXH. yH-T.-
Hosocnoupck: M3g-80 HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPEACTBEHHbIN.- PeXUM fgocTyna:
http://elibrary.nstu.ru/source?bib_id=223022

2 |I'Io,qr0TOBKa K 3aHATUAM |OI'I K-3.1 |7 1

. AyaknHa M. . OpraHusayms camocToATeNbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCUTETA : yuebHO-MeToAMYeckoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3ag-so HI'TY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBEeHHbIN.- Pexxum focTyna: http://elibrary.nstu.ru/source?bib_id=223022

3 |,£I,ononH|/|Teanaﬂ yuebHas AesTeNIbHOCTb |OI‘I K-3.1 |2 0

: AyakuHa M. T. OpraHmn3saums camocTosaTeIbHON paboTbl CTYAeHTOB HOBOCMOUPCKOr0 rocy1apCTBEHHOMO
TEXHWYECKOTO YHMBEpCUTETA : y4ebHO-MeToAMYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocub6. roc. TexH. yH-T.- HoBocubupck: MN3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

OrlK-3.1,0r1K- 10 5

4 |lMoaroToBKa K aTTecTalumm 3.2,0MK-6.1

: OnpegeneHne OXNaxaatoLLein crnoco6HOCTM XUAKMX NONMMEPHbIX CPEeA : METOANYECKME YKa3aHMs K
nabopaTopHoi1 paboTe no Kypcy "ObopyaoBaHWe 1 aBTOMaTM3aLMA TENIOBON 06pabOTKN MaTepuanos U
n3gennii” n "TexHONorM4Yeckne NPOLECChI NPON3BOACTBA U3LENNI U3 MaTepuaioB 1 HaHOMaTepWanoB™ 4/is
MEeXaHWNKO-TEXHO/IOTNYeCKOoro akysbTeta / HoBOoCK6. roc. TexH. yH-T ; [cocT. A. W. Monentox]. -
Hosocunbupck, 2017. - 17, [2] c. : un.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235262 OnpefeneHne BpeMeHN Harpesa aeTanei B
TEPMUYECKMX NeYax pacyHeTHbIMU W 3KCMEPUMEHTa/IbHbIMI METOAAMU : METOAMYECKME YKa3aHNS K
nabopaTopHoi paboTe no Kypcy "O6opyaoBaHMe N aBTOMaTH3aLMs TENI0BOV 06paboTKM MaTepyanos 1
n3gennii” n "TexHONorM4Yeckme NPOLECChl NPON3BOACTBA N3NNI N3 MaTepUanoB 1 HaHOMaTepWanoB™ Ans
MEXaHMKO-TEXHOMOrMYeckoro thakynbteta / HoBocmb. roc. TexH. yH-T ; [cocT. A. L. Monentox]. -
Hosocubupck, 2017. - 22, [1] c. : wn., Tabn.. - Pexxvum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235265 OyakuHa M. . OpraHn3auus caMoCTOSTE/IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
y4yebHO-MeToAMYecKoe nocobue / M. T. AyakuHa, FO. B. HUKNTUH ; HoBOCKO. roc. TeXH. yH-T.-
Hosocubupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TekCT : HENOCPeACTBEHHBIA.- PexumM focTyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme e-mail
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHmst HI' TY
KoHTpo/nb e-mail
II\DAZ?FI\SS*:HH;BE y4eOHbIX e-mail; Cpefaa aneKTpoHHoro obyuyeHus HITY; 36C

Tabnuua 3.5

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUIA

No

HavimeHoBaHMe aKTUBHbIX (hopMm

1 |[Aunckyccus

Kpartkoe onucanune npumeHeHusi: B kauecTBe OCHOBHBIX IPU IIPOBEIECHUM 3aHATUN
WCTIOJIb3YFOTCSI AKTUBHBIE U MHTEPAKTHBHBIE ()OPMBI B BUIE AUCKYCCHIl, 1e0aToB. 3ammra
pacueTHO-TpadruecKoit paboTh TPOUCXOANUT B UHTEPAKTUBHOM (hopMe ¢ 00CYKIeHUEM BCEMU
CTYAEHTaMU Pe3yJIbTaTOB Pa0OTHI MPE3EHTALINH C Pe3yIbTaTaMHt

4. NpaBuna aTTecTaumm 0byyaroLmxca no ANCUUMINHE

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-penTUHIoBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OugeHMBaeMble BU/bl 1eSTENBHOCTM 06yUatoLnXcs '%Aaﬁi MakcrManbHbIii 6ann
CemecTp: 7
Jlekyus: mocenieHue 14 18
JlabopamopHasi: CBOEeBpeMEHHOE BBITIOJTHEHHUE U 3aIIATA 10 20
IIpakmuueckue 3ansamus; BBHITIOTHEHUE 9 18
PI3/Peghepam: cBOEBpeMEHHOE BBIMIOTHEHUE U 3aIATA 12 24
3auem: 5 20
CemecTp: 8
Jlexyus.: mocelieHne 0 24
IIpakxmuueckue 3anamusl. BBITIOTHEHUE 0 36
Kypcosas paboma: Utoro 0 100 (8 cocmas 6annos 3a
KP)
OK3amen: 10 40




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Kogabl DOopMbI KOHTPOSIA
KOMMNETEH |/|H,CI|VIKaTOpr AOCTMXEHNA KOMI'IGTGHLI,I/IVI
LLMVI 3awmTa |3awmTa |3awmTa Sauet | 3xsamen

np Pr3/P [ KM/KP

OMMK-3 1. 3HaeT noaxofbl NPOEKTHOIr0 MEHeKMeHTa A1 pa3paboTKu 1
OlK-3 |BHeapeHus B NPO13BOACTBO HOBbLIX MaTepuanos, TEXHOMOMUN UX + + + + +
nonyYeHns 1 06paboTKn

OlMK-3 2. ¥YMeeT peLlatb CTaHAAPTHbIE MPOgecCOHa/IbHBIE 3324,
NCMOMb3ys 3HAHWA B 06/1aCTWN 3KOHOMUKM N MEHEXKMEHTA.

OrlMK-6 1. OueHNBAET TEXHOIOMMWN M3rOTOBIEHMA MaTEPUAIOB U N3NNI

+ + + + +
M3 HUX C NO3MLMK 6e30MacHOCTU 1 3(h(heKTUBHOCTY

OrlK-6

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MpuIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Hockos, ®@. M. TexHomnorust u 000pyIoBaHre TEPMUUECKON U XUMUKO-TEPMUIECKON 00paOOTKH.
Teopwust u TexHONOTHS TEPMUYECKOI 00PaOOTKU METAUIOB U CILIABOB : yueOHOe mocobue / @. M.
Hocxkos, JI. K. Ksernuc, M. B. HockoB. — Kpachosipck : COVY, 2018. — 334 ¢c. — ISBN
978-5-7638-3921-0. — TekcT : anekTpoHHBIN // JIaHb : 31eKTpOHHO-ONOIMOTEUHAs crcTeMa. —
URL: https://e.lanbook.com/book/157563 (nata obpamenus: 24.03.2023). — Pexxum moctyma: s
aBTOPH3. MOJB30BATEICH.

2. [Nomemrox A. Y. OGopynoBaHre 1 aBTOMaTH3ALIMS IIPOLIECCOB TEIUIOBOM 00paboTku : [yueOHOE
mocobue] / A. W. Ilonenrox ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3n-so HI'TY, 2018.- 322,
[1] c. : .- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000239641

3. OGopyaoBaHHe M OCHACTKA MPOMBILIJIEHHOTO peanpusatus: YueoHoe mocobue / B.I1. IBaHOB,
A B. Kpsutenxko. - M.: HUL] UH®PA-M; M#u.: Hos. 3nanue, 2015. - 235 ¢.: un.; 60x90 1/16. -
(Beicmee obpazosanme). (06moxka) ISBN 978-5-16-009922-4, 20 3k3. - Pesxkum noctyma:
http://znantum.com/catalog.php - 3aru. ¢ sxpana.

4. Tymmacknii JI. M. CtpykTypHas Teopust KOHCTPYKTHBHOM IMTPOYHOCTH MAaTEPUAJIOB :
[Monorpadwus] / JI. M. Tymmuckuii. - HoBocubupck, 2004. - 399 c. : wi.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000041929

JononHnTenbHas nimTepaTypa

1. benoxomeiToBa, E. C. YuebHOoe mocobue k mabopaTopHBIM paboTaM MO TepMHUUECKOI 00paboTke
METaJIOB ¥ CIu1aBoB : yueOHoe nocobue / E. C. benokomnerrora, M. B. Conmarenko. — Mocksa :
MAMU, 2022. — 88 ¢. — ISBN 978-5-4316-0926-8. — Tekcr : 3nexTpoHHbI // JIaHb :
IMeKTpOHHO-O0mbanoreunas cucrema. — URL: https://e.lanbook.com/book/298562 (nata
obpamenus: 24.03.2023). — Pexum goctyma: 1uisi aBTOPH3. MOJIb30BaTEE.

2. KypcoBoe npoekTupoBanue o aucuurinHam «Mexanndeckue u (pu3nyecKue CBONCTBA
MarepuanoBy, «O00opyIoBaHHe U aBTOMATHU3ALIS MPOLIECCOB TEIUIOBOM 00pabOTKH MaTepHaioB U
nm3aenuiny, « TexHomorus MaTepraioB U MOKPBITHID, « TeopHst M TEXHOJIOTUs TEPMHUUECKON U
XUMHUKO-TEPMHUYECKOIN 00pabOTKM» [DIEKTPOHHBIN pecypc] : yueOHO-MeTOANYECKUI KOMITIEKC /
A. 1. CmupHos, B. A. baraes, A. A. Hukynuna, A. U. [Tonenrox ; HoBocu6. roc. TexH. yH-T.-
Hosocubupck, [2011].- Pexxum moctyna: http://elibrary nstu.ru/source?bib_id=vtls000166440
http://elibrary.nstu.ru/source?bib_1d=vtls000166440.- 3arn. ¢ sxpaHa.

VIHTepHeT-pecypcehbl

1. Journals [Electronic resource] / SpringerLink : [website]. — Springer, 2015. — Mode of access:
http://link springer.com/search?facet-content-type=%22Journal%?22. — Title from screen.




6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeToanyeckoe

obecneyeHne

1. Aynkuaa M. I1. Oprann3anus caMoCTOsSTEIbHOU padoThl cTyaeHToB HoBOCHOMpCKOTO
rOCyJapCTBEHHOTO TEXHUYECKOTO YHHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, FO. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum gocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

2. OnpeneneHune OXJIaKIArOIIEN CIOCOOHOCTH KUAKUAX TOJUMEPHBIX CPEel : METOIUYECKUE
yKa3zaHus K JabopaTopHOil padote mo kypey "OOopynoBaHue U aBTOMATU3AIUS TEILIOBOM

00paboOTKHM MaTEPUATIOB U M3AETUN

~n

u "TexHOmornIecKue mpoLecchl MPON3BOACTBA U3IETUN U3

MaTepHaioB U HAHOMATEPHAIOB" Il MEXaHUKO-TEXHOJIOrHueckoro (akynprera / HoBocuo. roc.
TexH. YH-T ; [cocT. A. U. [Tomemrox]. - HoBocubupck, 2017. - 17, [2] c. : wi.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000235262

3. Onpenenenue BpeMeHN HarpeBa IeTaleil B TEPMHYECKHUX MeYaxX PaCYeTHbIMU U
JKCIIEPUMEHTAIBHEIMU METOIAMH | METOAMYECKIE YKa3aHUs K Ja00paTOpHOI paboTe mo Kypcy
"O6opynoBaHue U aBTOMATU3ALMS TEIJIOBOM 00paOOTKH MaTepHUaliOB U M3 1
"TexHOMOrMYECKUE MPOLIECCH MPOU3BOICTBA U3IENIHIA 3 MATEPUAIOB M HAHOMATEPHAIOB" /115
MeXaHHUKO-TeXHOIorndeckoro (akymnerera / HoBocuo0. roc. Texs. yu-T ; [cocT. A. U. [Tomemrox]. -
Hosocubupck, 2017. - 22, [1] c. : mi., Tabm.. - Pesxkxum moctymna:

http://elibrary.nstu.ru/source?bib 1d=vtls000235265

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 ITaket oducHbix npunoxxenuii Microsoft Office
2 I'paduueckuii penakrop Corel Corel Draw Graphics Suite

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTBNeHM 06pa3oBaTeNbHOr0 NpoLecca Mo AUCUMNANHE NPUMEHSAIOTCA 31EMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOONiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3/1EKTPOHHOIN MH(OpMaLMOHHO-06pa3oBatenibHOM cpeabl HITY.

7. MaTepuranbHO-TeEXHNYECKOE 06ecneyeHmne

Ja6opaTopHbIii CTeH/

Ne

HanmeHoBaHue

Ha3HaueHue

1

KomnnekT MynbTUMeAMIAHOrO 060pYy0BaHMs

TpaHcnaums yuebHoOro Matepuana

KamepHas neys ¢ kKaMeHHoI nsonsumein LH
120/14

[lns HarpeBa MaTepUasnos [0 BbICOKUX
Temnepatyp

Komnnekt o6opynosaHus

Ne HanmeHoBaHMe HasHa4yeHune

1 |3nekTtponeyb nabopatopHas SNOL 7.2/1100 [ DnekTpuyeckas neyb 418 Harpesa, BblAePXKKN
C Tepmonapow Tvna "TXA" N OXNXKAEHNA MaTepPUanoB

2 |OnekTponeyb naboparopHas SNOL 185/1200| dnekTpryeckas neys ANs Harpesa, BblAEPXKN
Cc Tepmonapoit Tuna "K" N OXNKAEHWUA MaTepUaoB

3 |¥YcTaHoBKa 414 NoMyYeHns XmMaKoro asota  |pon3BOACTBO XMAKOro a3oTa




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

“YTBEPXIAIO”

JNEKAH MT®

K.T.H., 1oueHT A.I". Tropun

(13 2 1".

®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCLUIJINHBI
O0opynoBaHue H ABTOMATH3AIUsI TIPOIECCOB TEMJIOBO 00padOTKH

O6pazoBarenbHas nporpamma: 22.03.01 MatepuanoBeneHue U TEXHOJIOTHH MaTEPHATIOB, POQIIIb:
MarepuanoBeieHHe U TEXHOJIOTUH MAIIMHOCTPOUTEIILHBIX MAaTEPHAIIOB

HoBocubupck 2022



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mennass cTpykTrypa (oHAa OLEHOYHBIX CpencTB Mo AucuMiiaune OOopynoBaHue Hu
aBTOMAaTH3AIlMs MIPOLIECCOB TEIUIOBOM 00paboTku mnpenacrasieHa B Tabmuie. COBOKYMHOCTh pe3ylbTaToOB

o0ydyeHus: 1Mo

JUCHUITIIINHE

COOTHECCHA C

YPOBHSIMU

c(OPMUPOBAHHOCTH  KOMIIETCHIIHIA

u

COOTHECEHHBIMH C HUMH HHAUKATOpamMHu. WHIUKATOpbl MOCTHKEHUS KOMIIETCHIMM H3MEpSeMbl C
MOMOILBIO CPEJICTB TEKyIIe W MPOMEXKYTOUYHOM arTecTalud 1o aucuMiuinHe OOopyaoBaHHE U
aBTOMAaTH3AIIMs IPOLIECCOB TEILIOBOW 00pabOTKH.

Tabmumna

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHus 1
COOTHECEHHBIX ¢ HUMHM HHANKATOPOB
AOCTHKEHHs KOMIIeTeHIM i

Meponpusitust
®dopmupyemble HNuankaTtopsl porp
. Tembl TeKylLero KOHTPOoJIst
KOMIEeTeHI[U! KOMIIETeHIIMi IIpome:xyTounas
(KOHTpOJILHAS
. aTTecTanus
pabora, KypcoBoii
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-3  CnocobeH|1. 3HaeT momxoabt Bribop oprammzanmoHHBIX (GopMm|PI'3, pazgenst 5-19.  [3auger, Bompocer 20-
Y4acTBOBATh B |TIpOEKTHOTO BBITIOJTHEHUS TePMHUICCKIX 34,36-40.
YIPaBJICHUH MEHEIDKMEHTa JUTs onepanun Kiaccudukanms
npoQeCCUOHANBHON | pa3paboTKH U CPE/CTB TEXHOJIOTHYECKOTO
JIeSTENILHOCTBIO, BHEJIPEHUS B obecrieueHus TEPMHUUYECKOIT
UCIIONIb3Ysl 3HAHMS B|NPOM3BOJCTBO HOBHIX (00paboTku. Bunsl Tepmuueckoro
00J1acTH IPOEKTHOTO [MaTepHaIoB, obopynoBanusa. Kiaccudukarms
MEHEIKMEHTa TEXHOJIOTUH UX neyei u HarpeBaTelbHOr0
MOTy4YEHUS 1 000pyIOBaHHUS. MapkupoBka
00paboTku TEPMUIECKOTO 00opynoBaHUSI.

Ileun nepuoaMuYecKOro IeUCTBUS

(KaMepHHe C HCTIOABUKXHBIM
IIoJ0M; C BBIJIBUXXKHBIM IIOJIOM;
IIaXTHBIC n SIMHBIC;

BCPTUKAJIBHBIE W JJICBATOPHBIC,
KOJIITIAaKOBBIC u KOHTeﬁHepHLIe

neun). [ledn  HempepBIBHOTO
JIeUCTBHUS (TOoNKaTeNbHBIE,
KOHBEIepHbIE; KapyCeJbHBIE;
OapabaHHbIE; MIPOTSIKHBIE;
POJIBraHTOBEIE; C IIararouyM
TI0JI0M; c MYJIbCUPYIOLIAM
TOJIOM). Ileun  BaHHBI (c
Hapy>XHBIM oborpeBowm; c
BHYTPEHHUM oborpeBowm;
JJIEKTPOJIHBIE;  MEYH-BAHHBI IS

HM30TePMHIYECKON 3aKaiku). lleun
mir XTO. Bakyymnble medu.
Knaccugukanus BUIOB TEMIOBON
00paboTkn (TO). Kpartkas
xapaktepucTuka  BumoB  TO.
Mecto TepMuUecKOi 00pabOTKH

B 00me3aBOJACKOM  mpoIecce
H3TOTOBIICHHUS. Iponeccor
MIpeIBapUTEILHON u
OKOHYATEJILHOH TepMOOOPaOOTKH.
Mecto 00BEeMHOI
TepMOOOpPabOTKH u
TIOBEPXHOCTHOIO YHPOYHCHUA B
o0rmreM TEXHOJIOTHYECKOM
nporecce.  OmHomMKIOBas W
MHOTOLIMKJIOBAs 00OpaboTka.




Metonsl HarpeBa. CKOpOCTHOI

Harpes. DKOHOMHYECKHE
MIperMyIIecTBa CKOPOCTHOTO
HarpeBa. CrocoObl peanmu3anyu
CKOpPOCTHOTO Harpesa.
Honyctumast u BO3MOXKeast
CKOpPOCTb  Harpesa. Harpes
"ToHKHX" u ""MaccUBHBIX"

U3JICIUN B Ieuax MEPUOANICCKOTrO
JIeicTBUs Ipu  KOHBEKTUBHOM,

JTYYUCTOM u CMEIIaHHOM
TEMI000MEHE. Ocobennocrtu
HarpeBa W3AEIMH B OJHO- H
MHOTO30HHBIX rneJax

HenpepeIBHOTO neiictBus  OOmas
METOAMKA pacueTa TEePMHUYECKHX
neueil. TexHuueckoe 3amaHHeE.
Hukn paboTsl. Dtambl pacdera.
HarpeB n oxnaxxaeHue MeTasia.
Tennorexuuyeckue

XapaKTepUCTUKU cajku. TeroBas
MacCHBHOCTh u3aenuil. Kpurepun
buo u ®ypee. Ocobennoctu
Harpesa pu MIOCTOSTHHOM
TEIJIOBOM TIOTOKE M TOCTOSIHHOM
Temreparype. BcrmomorarenbHbie
rpadukn Uil pacdera HarpeBa H
oxnaxaeHna. OpraHu3allOHHBIC

(bopMBI BBIIIOJIHEHUS
TEPMUUYECKUX OIEepaLUi.
KonuuectBo U MOJIOKEHUE

n3genuid npu obpaborke. Yumcino
o0pabaThiBaGMbIX H3ICIUN, HX
OPHEHTAIHS, CIIOCOOBI YKIIAIKH.

Ilepememnienue 15631 (S50 B
mporecce TepMOOOPaOOTKH.
Ilepuoguueckuii, HenpepbIBHBIN,
TIOJTYHETIPEPbIBHBIN peXUM
paboTsI 00opymoBaHusI.
CuHXpOoHU3aIMs TEPMHUUYECKUX
onepauuil. Takr u  purMm
006paboTKy. Cnoco6b1
CUHXPOHU3ALUU onepanui.
Bribop opraHuzanmoHHbIX (opm
BBITIOJTHEHHS TEPMHUUYECKHX
omneparuii. OCHOBHBIE
nonoxkennss ECTJ. Buger wu
(opMEI TEXHOJIOTHYECKHX
JIOKyMeHTOB.  BriOop BUZA
OITMCaHMA TEXHOJIOTHYECKOTO

npouecca. [Topsimok odopmieHus
MapHIPYTHBIX M  OINEPAllMOHHBIX

kapT. Odopmierne anp0oma
TEXHOJIOTHYCCKHX 9CKHU30B.
IIpaBuna 3aIIUCH
TEXHOJIOTHYCCKHX MEPEXOI0B.
Pacuer BPEMEHH Harpesa
TCPMHUUICCKU MACCHUBHBIX TCJI.
PanmonansHoe pasMmelneHue
TepMonap B pabouem
IIPOCTPAHCTBE neuu
COIIPOTHUBIICHUS npu

MTO3UIIMOHHOM peryJIupoBaHUN
TeMriepatypsl. BwiObop mMeroma
perynupoBaHust TETJIOBBIM




pexuMoM aJeKTponeyuen
conpotuBiieHus. Poib TeruioBoi
00paboTku B rporecce
MIPOMBIIIJICHHOTO ~ TPOW3BO/ICTBA.
IlepcniekTUBHBIE BHIBI TEIMJIOBOU
o0paboTtku MetamioB. [lepenoBeie

METOJIBI OpraHU3alHu
TEPMUYECKOH 00pabOTKU. 3aBOBI
KOMMEpYECKON TEpPMHUYECKOU
00paboTKM M perdoHajbHBIC
LEHTPBI TepMOOOPaOOTKH.
[epcriekTHBBI pa3BUTHS
TePMHUIECCKOH 00paboTKH.

CHHXpOHU3aLUS TEePMUYCCKUX
orepanuii. CrnocoOBI TOBBIIICHHS
TOYHOCTH YIPABJICHUS TEILUIOBBIM
PEKHUMOM NEUH IIPH TTO3HITHOHHOM
PETYIMPOBAaHUH  TEMIIEPaTypHl.
Brusiaue 4yBCTBUTEIBHOCTH
perymupyoiero  npudopa  Ha
TOYHOCTH YNPaBJICHUA TCIIJIOBBIM

peXKUMOM 3JIEKTPONICYH
COIIPOTUBIICHUA. YBenuueHue
TOYHOCTH YIPAaBJIEHUS TEIIOBBIM
pexUMOM 3JIEKTPONECUH

COIIPOTHUBJICHUA IYTEM U3MCHCHUA
MOIITHOCTH, BBOZ[I/IMOI\/'I B TIICYb.

YBenumuenne TOYHOCTH
YIpPaBICHUS TEIUIOBBIM PEKUMOM
neyu INEKTPOCONPOTHUBIICHHS
HU3MEHEHHEM BpEMEHU
peryJMpoBaHus B cucreMe
""TepMOpPETYIIATOP - neyn".
CrpykTypa TEXHOJIOTUYECKOI0
nporecca TO. ITonsitne
TEePMHUYECKON oTIepanuy.
B3anmocBs3b TEPMHUUYECKUX
onepauuil. TTonsarue
TEePMHYECKOTO nporecca.
OBomronus TEXHOJIOTUH
TEPMUIECKOH 00paboTKH.

TemmoBoit pacuer mneud. Bunuel
TEIUIOBBIX  pPacyeToB neqei.
YpaBHeHHE TEIUIOBOTO OanaHca.
CraTbu IPUX0/a U pacxoia Termia.
Pacuer crareil mnpuxojga Teria
TOTUTUBHOM reyu. Pacuer
MOJIE3HOTO  Temia M  Temia,
3aTpavyruBaeMoro Ha HArpeB
BCIIOMOTaTEJIbHBIX YCTPOMCTB.
Pacuer TemoBBIX mMOTEph uepe3
KJIQJKy TICYU, ICYHBIC IPOEMBI,
JIBEPIIbI, C 3alTUTHON aTMochepoit
u T.J0. OcoOEHHOCTH TEIMIOBOTO
pacuera D3JIEKTPUYECKUX Ieyei.

TexHOIOrMYHOCTH U3EIINH.
Iloka3zaTenn  TEXHOJOTHYHOCTH.
TexXHOTOrNYHOCTE 00BEMHO-
YOPOUHSIEMBIX H3JIETUH.
TexXHOTOrNYHOCTE (hopMBI.
TexXHOTOrNYHOCTE MaTepuarna.
TexXHOTOrNYHOCTE COCTOSIHUS

MOBEPXHOCTU. TEeXHOJOTHYHOCTH
TTOBEPXHOCTHO-YITPOYHSIEMBIX
U3OCIINH. TexHonornueckue
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CHOCOOBI TOBBIIICHUSI KAuecTBa
TO. TomnuBHBIE HarpeBaTeIbHBIC
ycTpoiicTBa. TOINIMBO M pacyeThl
TOpeHwusl. Kiaccudukamnus
TOIUIUBA. CpaBHHTEIBHEIC
SKOHOMMUYECKUE XapaKTEPUCTUKU
pa3IUYHBIX ~ BUAOB  TOIUIMBA.
XapakTepucTHKa Ta3000pa3HOro
TOIUIMBA. XUMUYCCKUA W TOJTHBIN
aHaIu3 TOIUIMBA. CocraBbl
TOTINBA. OnpeneneHue
TEOPETUYECKM U  MPAKTUYECKU
HEOOXOIWMOTO  UIi  TOpPEHUs

KOJIMYECTBA BO3IyXa.
TenmorBopHas CII0COOHOCTH
TOTUTUBA. Koaddrmment
HCIIONB30BaHHS TOILUIHBA.

VYCTaHOBOKM  KOHTakTHOIO U
npsmoro HarpeBa. Harpes B
JJEKTPOJIATAX U IUIAMEHEM.
Harpes B kumsmeMm cioe, B
TACIOLEM  pa3psie, Ja3epHbIil

Harpes, Harpes
HU3KOTEMIIEPATYpHOH  IUIa3MOH,
JIEKTPOHHO-ITy4€BON Harpes
(oOmrast xapakTepuCTHKA, 00JIACTh
TIPUMEHCHH). CpaBHeHne
Pa3IMIHBIX METOJIOB
TIOBEPXHOCTHOTO Harpesa.
OneMeHTHI TePMHUYECKON
omnepanuu. TemneparypHsblil

PEKUM TEPMHYECKOH OIEpalHH.
Temmneparypa 00paboTKH Bpems

BBIJICPKKH. CxopocThb
OXJIaXKICHHSL. I'padukn
TEeMIEPaTYpHOTO PeXnuma. DTarbl
HOATOTOBKH TEPMHYECKOTO

npousBocTBa. KoHCTpyKkTOpCKUi
JTaIl. TexHomorndeckuii 3Tarl.
IIpoexTHbiit sTan. JlOBOAOYHBIN
stam. Ponp MaTepmanmoBema Ha
KaXkKI0M JTamne MOJArOTOBKU

HPOH3BOJICTBA.

OIIK-3 2. YMeer pemiate ABTOMaTHUYECKHUE perynsartopsl. | PI'3 pasnensr.4-11 3auet, Bompochl 1-14
CTaHJapTHBIE Bunst aBromarnueckux | Kypcosas pabora|DKk3aMeH,  BOMPOCHI
npodeccCHOHANBHBIE | PEryJsITOpOB (mpstmoro u|pasnenst 3-17 22-40.
3a[auu, UCTIONB3yd  |HEIPSAMOTO JIeficTBHUS;

3HAHUS B 00JIaCTH
DKOHOMUKH U
MEHEHKMEHTA.

HEIIPEPBIBHOIO U IPEPBIBUCTOIO;
CTaTUYECKHE U  aCTaTUYECKHUE;
OJHO U  MHOTOMNO3UIUOHHBIE).

Bri6op TUIA perymsTopa.
3akanouHble YCTpOHCTBA.
3akanouHble Gakn
(HeMexaHU3UPOBaHHEIE,
MeXaHU3UPOBaHHEIC;

KoHBeiepHbIe). OXIaguTenbHbIe
YCTaHOBKH. 3aKaJIOYHBIE TIPECCHI U
MamuHbl. OCOOCHHOCTH 3aKaJKH

JUTMHHOMEPHBIX HU3AEIHMH.
CrocoObl OXJIaKIeHNUS HB 00J1aCTh
OTPHUIATEIEHBIX TeMIepaTyp.
XJ1amareHTsl. XoJIOIUITBHBIE
YCTaHOBKH u MAIIHHEL
OOopynoBaHue  JJii  OYUCTKH
neTanei oT OKAaJIHHBI.
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OOopynoBaHue Uil MPOMBIBKH
neraneii.  OOopymoBaHue st
npaBku getanedd. OOopymoBaHue

UL 3aYHCTKHU TTOPOKOB u
BEIPE3KH oy haOprKaTOB.
UcnonanTensHbie AIIEMEHTHI
CHCTEM YIPABJICHUSI TEPMUUECKUM
000pyJIOBaHUEM. JuckpeTHbIC
perynupyronue YCTPOWCTBA.
VYerpoiicTBa c MJIABHBIM
peryiupoBaHUEM.

HcnomaurensHble

AIEKTPOIPHUBOIBL.

I'nnpaBnuueckuit u
ITHEBMATHICCKAN MIPHUBO/I.

Krnaccudukarus BUIOB TEILIOBOM
00paboTkn (TO). Kpatkas
xapaktepuctuka  BugoB  TO.
Mecto TepMuuecKOd 00paboOTKH
B 00IIEe3aBOACKOM  IIpolecce

WU3TOTOBJICHUS. [Iponeccel
NIPEABAPUTEIILHON u
OKOHYATEJILHONH TepMOOOPaOOTKH.
Mecto 00BEeMHOI
TepMOOOPadOTKH "
MOBEPXHOCTHOTO YIPOYHEHHsS B
o61em TEXHOJIOTUYECKOM
nporiecce.  OgHONMKIOBAsT |
MHOTOLIMKIIOBAs 00paboTka.
Metonsr HarpeBa. CKOpOCTHOI
Harpes. OKOHOMHUYECKHE
MIPEUMYIIECTBA CKOPOCTHOTO
HarpeBa. CmocoObl peanu3anuu
CKOPOCTHOT'O Harpesa.

Honyctumas U BO3MOJKHAS
CKOPOCTh HarpeBa. MexaHu3alus
B TepMHuecKux mexax. OCHOBBI
BEIOOpAa M pacyera MEXaHH3MOB

(Tvm MIPUBOJIA; KII;
KMHEMaTHJYeCKast cxema;
KOMIIOHOBKA). TpaHcnopTHbIe
MEXaHH3MBI CIIEI[HATEHOTO

Ha3HA4YCHUS (TpaBUTAIIOHHEIE;
TOJIKATCJIIBHBIC, BBITACKUBAKOIINUC,
NIEPETPY304HbIE;  KOHBEHEPHEIE;

IIHEKOBBIE; 3JIEBaTOPHEIE;
KapycelbHBIe;  BUOPAIMOHHEIE).
Hosupytomiue MEXaHHU3MBI

(MarasuHbl; OYHKEpBI; CKJIaJbl).
HarpeBarenbHble  yCTaHOBKH C
oborpeBom 3NEKTPUUYECKUM
TokoM. [IpssMOll M KOCBEHHBII
HarpeB. MHIyKIMOHHBIN Harpes.
Jlazepubiii  HarpeB. Harpes B

TICIOIEM paspsne u
HU3KOTEMIIEpaTypHOU naasMme.
OO0mas METOINKA pacueta
TEPMHAYECKUX neyei.
TexHuueckoe 3anaHue. Muxn
pabotsl. Jranel pacyera. Harpes
u OXJIaXKICHHE MeTauia.
Tennorexuuueckue

XapaKTCPUCTHKH CalKh. TeruioBas
MAacCUBHOCTb u3nenuii. Kpurepuu
buo m ®Dypnre. OcobeHHOCTH
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HarpeBa npu [IOCTOSIHHOM
TEIUIOBOM TOTOKE W TOCTOSHHON
TemnepaTrype. BcmomorartenbHbe
rpaduKu [UIA pacdera HarpeBa U

OXJAXICHHUS. Onpenencare
TEMIIEPaTyPEI c MIOMOIIBIO
TEPMODJIEKTPHYECKUX
HU3MEPUTENBHBIX ~ 3JEMEHTOB |
MIOTEHLIOMETpa [1I1-63
OcHOBHBIE TIOJI0XKEHHS 0
KOHBEKTUBHOM TEIJIO00MEHE.
OcHOBHBIE TIOHSTHS u
OIIPEAEIICHHA.
Huddepernnanbapie  ypaBHEHUS
KOHBEKTHBHOTO TETIIO00MEHa.
MopaenupoBanue IIPOLIECCOB
KOHBEKTHBHOTO TETII000MEHa.
OCHOBHBIE ~ 3aKOHBI  TEIJIOBOTO
U3y4YEHUsI. Temnoobmen
H3IIyYCHUEM. W3nyuyarenbHas
CIOCOOHOCTh ~ TBEPABIX  TEI.
VYrioBeie K03 ULNECHTHI
W3IIyYEHUs. OCHOBHBIE
TIOJI0XKEHHS YUCHHS 0
TETUIONPOBOAHOCTH.
Temneparypunoe mnose. TemnoBoit
TTOTOK. Koaddrmment
TETUIONPOBOAHOCTH.
HuddepernnansHoe  ypaBHEHHE
TEIUIONPOBOIHOCTH.
Hecranuonaphslie MIPOLIECCHI
TerionpoBogHocT OcoOEHHOCTH
3JIEKTPOTICUH KaK 00BeKTa
yIIpaBJICHUsL. HenpepbiBHble
METOJIbI peryinupoBaHus
TeMITepaTypHl. Perynstopst
MIPOTIOPIIMOHAIILHOTO  JICHCTBUSL.
Perynsitopst MHTETPATBHOTO
JeHCTBUSL. Perynstopst
MIPOTIOPIIMOHATBEHO -
HMHTETPaIbHOTO JeUCTBHS.
Perynstopsl NpONOPIMOHANIBHO -
UHTETPaIbHO -
muddepeHnInanb,Horo  ACHCTBUSL.
ITo3urnonHsie METO/IbI
peryJMpoBaHus TEMIIEPaTypHl.
Bnusinue WHEPUUOHHOCTH
TepMonapbl U TI0/ABOJUMOM
MOIITHOCTH Ha N3MEHEHHe

TeMIlepaTypsl B [€4H  TIpH
MO3ULIMOHHOM  PEryIHpPOBAHUU.

Oxnaxaaroiye Cpebl.
Knaccugpukanusa. JfocromHcTBa u
HEJIOCTaTKH. obnacTh
TIPUMEHECHUS. Boansie
oxyiaxaaronire cpenasl. CBoHCTBa
BOJIBI Kak oXJIaKIaroIen
JKUJIKOCTH. HocTouncrsa "
HEJ0CTaTKU. Oo6nacTp

npuUMeHeHus. BonHble pacTBOpHI
coJiel, KHCJIOT U ILEeJoYeil.

[HonumepHsie OXJIAXKIAI01IUE
cpeapl. OCOOCHHOCTH KHHCTHKH
OXJIQXKJICHUSI B BOIHBIX PacTBOpPax
TIOJIMMEPOB. MunepanbHbie




3aKaJIOYHbIC Macjia. ,Z[OCTOI/IHCTB&

u "Hegoctatku. OcoOeHHOCTH
KHHETHUKH OXJIAXKIEHUS B
MHHEPATbHBIX Maciax.

OxnakIeHne B COJIIX U COJISTHO-
menoyHelX BaHHAaX.  CocTaB M
TeMIiepaTypa IKCIUTyaTalluH
COJSIHBIX W COJISTHO-IIEIOYHBIX
BaHH. OCOOEHHOCTM HarpeBa W
OXJIKACHUS METaJUIOB B II€4ax-
BaHHaX. OcoOble TpeOoBaHUs NpH
pabote ¢ comsamu. OXJIaKIACHUE B
ra3oBBIX cpemax. Buupl ra3oB u
CKOPOCTb OXJaXICHHS B HHX.
lazoBast 3akanka B BaKyyMHBIX
neyax. 3aKkajka BO B3BCLICHHBIX
cpenax. TepMOKHHETHUECKUE
CBOMCTBa  B3BELUIEHHBIX  CpEN.
TexHomornyeckne  0COOCHHOCTH
NPUMCHCHUA B3BCHICHHBLIX CPCI.
OcCHOBBI BBIOOpA OXJIAKTAFOIINX

cpen. IInaHupoBKH y4acTKOB
TEMJI0BOH 00pabOTKH MaTEepHaoB.
Pacuer BpEMEHH Harpesa

TEPMUUYECKH  MACCHBHBIX  Tell.
Pacuer npomyctumo#l ckopoctu

HarpeBa  JCTAJH. Pacuer
WHTyKIIMOHHBIX YCTaHOBOK.
Omnpenenenue MOIITHOCTH
YCTQHOBKH, TPOJOKUTEIBHOCTh
Harpesa, HUHIYKTOPOB.
XapaKTepUCTUKH

BBICOKOYACTOTHBIX YCTAaHOBOK C
JIAMIIOBBIMH H MAaIMHHBIMHU
reHepaTopaMu, TUPHUCTOPHBIMH U
HOHHBIMH  TIpeoOpa30BaTeIsIMU.
CraHku H aBTOMATEI IS
MOBEPXHOCTHOM " CKBO3HOH
3aKaJIKM TOKAaMHM BBICOKOH U

MIPOMBITIICHHOM YacTOTEHI.
PerynmupoBanme Ttemmeparypel B
TCPMHUUICCKUX neuax
ABTOMAaTH4YC€CKUMHU

MOTCHIUOMETPpaMHU U CHOCO6LI ux
MOBEPKU. Pounb TEIJIOBOM
006paboTku B npoiiecce

MIPOMBIIIICHHOTO ~ TIPOU3BOJICTBA.
IlepcniekTUBHBIE BHJIBI TEIJIOBON
00paboTtku MetamoB. [lepenoBeie

METO/BI OpraHU3aIH
TEPMUYECKOH 00pabOTKU. 3aBOIBI
KOMMepUecKon TePMUUECKON
00pabOTKH W  pEerHOHAIBHBIC
LEHTPHI TePMOOOPaOOTKH.
IlepcniekTuBsl pa3BuUTHA
TEPMUYECKON 00paboTKH.

CriocoOBl  TTOBBIIIIEHUS TOYHOCTH
YIPaBJICHUS TEILIOBBIM PEKHUMOM

Icyn npu NO3HMIITMOHHOM
peryjampoBaHnumn TEMIIEPATYPhI.
Bausaue YYBCTBUTCJIBHOCTH

peryimpytomero  npubopa  Ha
TOYHOCTb YIPABJICHUS TEIUIOBBIM
PEKIMOM 3JIEKTPOIICUN
CONPOTHUBIICHUSI. YBennueHne




TOYHOCTH YIIPABIICHHS TECILIOBBIM
PEKUMOM 3JIEKTPOICYN
COIIPOTHBIICHHS ITyTEM N3MEHEHHS
MOIIHOCTH, BBOJWUMOH B TICYb.

VYBenuuenue TOYHOCTH
YIPABJIECHUSI TEIUIOBBIM PEKUMOM
rneyu 3JIEKTPOCONPOTUBIICHUSA
HU3MEHEHHUEM BpPEMEHU
peryJINpOBaHUs B CUCTEME
""TepMOpPETYIATOP - neyn".
TensoBo#t OanaHc kaMepHOH He4yn
COIIPOTUBJICHUA. Tennosoit

pacuer meuyn. Bumel TemioBBIX
pacdueToB  meuyedl.  YpaBHEHHE
TeruioBoro  Oamanca.  Cratbn
puxoJa M pacxona Teruia. Pacaer
cTaTel npuxoja Temia TOIIMBHOM
meun. Pacyer mosesHoro terma u
TeIla, 3aTPaylBaeMoOro Ha HarpeB
BCIIOMOraTe/IbHbIX YCTPOUCTB.
Pacuer TemioBBIX MHOTEpPh uepe3
KJIagKy I€4d, TCYHBIC TMPOCMBEI,
JIBEPIIBI, C 3AIMUTHON atMochepoit
1 T.0. OCOOCHHOCTH TEIIOBOTO
pacueTa dSJCKTPUUECKUX TICUCH.

TexHONIOTrHIHOCTD W3CIUM.
[lokazaTennt  TEXHOIOTUYHOCTH.
TexHOMOTHIHOCTH 00BEMHO-
YIPOUYHSIEMBIX H3IIENAH.
TexHOIOTHYHOCTD (hopMBI.
TexHONIOrn4HOCTh Marepuana.
TexHOIOTHYHOCTD COCTOSTHUS

MOBEPXHOCTU. TEeXHOIOTUIHOCTH
MOBEPXHOCTHO-YIIPOYHIEMBIX

H3JIETINN. TexHonornueckue
CIocoObl NOBBIIIEHHS] KayecTBa
TO. YcTaHOBOKM KOHTAaKTHOTO M
mpsiMOTO ~ HarpeBa. Harpe B
AJIEKTPOJIHTAX 31 IUIAMEHEM.
Harper B kumsamem cinoe, B
TICIOUIEM  pa3psie, Jia3epHbIi

Harpes, Harpes
HU3KOTEMIIEPATypHOH  ILIA3MOH,
3JIEKTPOHHO-TTy4€BOU HarpeB
(obmrast xapakTepUCTHKA, 00JIACTh
HNPUMEHEHUS). CpaBHeHne
Pa3IHIHBIX METOIOB

TIOBECPXHOCTHOI'O HArpeBa.

OIIK-6 Cnoocoben

NPUHUMATh
000CHOBaHHBIE
TEXHUYECKUE
peureHus
npodeccnoHaTbLHOM
JIeATEIbHOCTH,
BBIOMpATh

3¢ exTuBHBIE
6e3omacHbIe
TEXHUYCCKHEC
cpezacTBa
TEXHOJIOTUH

B

1. OnienuBaer
TEXHOJIOTUH
H3TOTOBJICHUS
MaTepHuasoB U
HU3JIETUN U3 HUX C
MO3UIIAN
0€e30MacHOCTH U
s pexTuBHOCTH

ABTOMaTHYecKHe  PEryJIATOPHI.
Buet ABTOMATHYECKHX
peryisTopoB (psiMoro "
HETPSIMOTO JIeHCTBHS;
HENPEPHIBHOTO ¥ MPEPHIBUCTOTO;
CTaTHYCCKHUEC )5 aCTaTHYCCKUC,
OOHO u MHOFOHOBI/IHI/IOHHBIC).
Bri6op tuma perynstopa. Beibop
U pacueT Topenok. Bwidop
KOHCTPYKIIMH TOPEIIOK
(bectmaMeHHBIX W ITUIAMEHHBIX) H
panuanuoHHbIX TpyO. Pacuer u
KOHCTPYHPOBaHHUE TOPEIOK H
(b opcyHOK. 3akanoyHbIe
YCTpPOMCTBA.  3aKalloyHbIC OakKu
(HeMexXaHU3UPOBaHHEIE;
MEXaHH3UPOBAHHEIE;

PI'3, pa3nemnsr 4-11
Kypcosas pabora,
paszensr 3-17

3aver, Bompocs! 1-14
OK3aMeH,  BOIIPOCEHI
22-40.
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KoHBeilepHble). OxJaguTenbHbIE
YCTaHOBKH. 3aKaJOYHBIE IPECCHI U
MamuHel. OcOOEHHOCTH 3aKalKh

JUTHHHOMEPHBIX H3ETINH.
Crioco0BI OXJIaXIeHUA HB 00J1aCTh
OTPHUIATEITHFHBIX TeMmIeparTyp.
XJangareHThl. X0JIONUIIbHBIE
YCTaHOBKH u MAaIIUHEL.
OOopynoBaHue i1 OYUCTKH
JIeTanen oT OKaJIUHBI.

OGopynoBaHue s HPOMBIBKH
neraneir.  OOopynoBaHHe IS
mpaBku geraneir. OOopymoBaHue

UL 3a4HUCTKU MIOPOKOB "
BEIPE3KH oy haOprKaTOB.
Knaccudpukarms CpencTB

TEXHOJIOTUYECKOTO  00eCTICUeHUS
TepMudecKoi 00paboTku. Buas

TEPMHUYECKOTO 000pyI0BaHHSI.
Knaccugukarus nevei u
HArpeBaTEILHOTO 00OPYMIOBAHHSL.
MapkupoBKa TEPMHUUYECKOTO
000pyI0BaHUs. [eun
MIEPHOTHIECKOTO JEeHCTBUS

(kaMepHBIE C  HEHOABMXHBIM
MOJIOM; C BBIABMXKHBIM IIOJIOM;
IIaXTHBIC u SIMHBIE;
BEPTHKAJIbHBIE W DIICBAaTOPHEIC;
KOJIIAKOBBIE W  KOHTCHHEpHBIC
meun). Ileun  HempephIBHOTO

JeUCTBUS (TOoNKaTeNbHBIE;
KOHBEHEpHBIE; KapyceybHbIE,;
OapabaHHEIC; MIPOTSIKHBIE;
POJIbraHTOBBIE; C IaramimM
HOJIOM; c MYJIbCUPYIOLIAM
TOJIOM). Ileun  BaHHBI (c
HapyKHBIM oborpeBowm; c
BHYTPEHHUM oborpeBowm;

JIEKTPOJHBIE;  MEYH-BAaHHBI IS
M30TePMHIUYCCKON 3aKaiku). [leun
it XTO. Bakyymuble neuwu.
Metonsl HarpeBa. CKOpOCTHOI

Harpes. OKOHOMHYECKHE
HpEeUMYIIEeCTBa CKOPOCTHOTO
HarpeBa. CmocoObl peanu3anuu
CKOPOCTHOT'O Harpesa.
Homyctumas u BO3MOKeast

CKOPOCTbH Harpesa. MeXﬁHI/IBaHI/IH
B TCPMUYCCKHUX LCXaX. OCHOBEI
BI)I60pa n pacueta MCXaHHU3MOB

(Tun MIPUBOJA; KIIA;
KHHEMaTH4YeCcKas cxema;
KOMIIOHOBKA). TpaHncniopTHbIe
MEXaHHU3MBI CIEHUATBHOTO

Ha3HaueHUs  (TpaBUTAIlMOHHEIC,
TOJIKATEJIbHBIC; BBITACKUBAIOLIUE;
NEepEerpy304yHble;  KOHBEHEPHBIE;

[ITHEKOBBIC; 3JIEBATOPHEHIE;
KapycellbHbIe;  BUOPAIMOHHEIE).
Hosupytomiue MEXaHHU3MBI

(MarasuHbl; OYHKEpBI; CKJIaJbl).
Harpes "tonkux" u "MaccuBHBIX"
U3EIHH B TIeYax MepUoJHIECKOTO
JOCUCTBHUS TIPM  KOHBEKTHBHOM,
JIYIHCTOM " CMELIAHHOM
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TEII000MeHE. OcobenHocTH
HarpeBa W3ACIMA B OIHO- U

MHOTO30HHBIX neJax
HENPEPBIBHOTO JIeUCTBUS
HarpeBarenpHbIE yCTaHOBKH C
oborpeBoM SIEKTPHYECKIM

TokOoM. [IpsiMOoii M KOCBEHHBII
HarpeB. MHIyKUMOHHBIM Harpes.
Jlazepubii  Harpes. Harpes B
TIEIoLIeM paspsae u
HU3KOTEMIIEpaTypHOI I1a3Me.
OcHoBuble monoxxkenuss ECT/I.
Bunst u (hopMBI
TEXHOJOTHYECKUX  JIOKYMEHTOB.
Bri6op BHIA OITUCAHUSI
TEXHOJIOTUIECKOTO mpouecca.
opsmox odopmIeHHAS
MapHIpyTHBIX M OINEPAIlMOHHBIX
kapt. OdopmieHue anpboma
TEXHOJIOTHYECKUX JCKHU30B.
IIpaBuna 3aIUCHU
TEXHOJIOTHYECKUX MepexoI0B.
OcHOBHBIE TI0JIO>KECHHUS 0
KOHBEKTHBHOM TETIIOOOMEHE.
OcHOBHBIE TIOHATHSA u
OIIPEAEIICHHS.
HuddepeHnnanbapie  ypaBHEHUS
KOHBEKTHBHOTO TETII0O00MEHa.
MopenupoBanue MIPOLIECCOB
KOHBEKTHUBHOT'O TEII000MEHa.
OCHOBHBIE  3aKOHBI  TEIJIOBOTO
H3y4YeHUS. TernmoobmeH
H3IIyYCHUEM. W3nyuyarenbHas
CHOCOOHOCTh ~ TBEPABIX  TeI.
YrioBeie K03 ULKEHTBI
N3ITy9eHHUSI. OcHOBHBIE
TIOJI0XKEHHS YUeHHS 0
TETIJIONPOBOIHOCTH.
Temneparypnoe mnose. TermnoBoi
MTOTOK. Koaddumment
TETIJIONPOBOHOCTH.
HuddepennnansHoe  ypaBHEHHE
TETUIOTIPOBOIHOCTH.
Hecranuonaphslie MIPOLIECCHI
TerIonpoBoAHOCTH OcobeHHOCTH
3JIEKTPOTIEHH Kak o0bekTa
yTIpaBIICHUS. HenpepriBHble
METO/bI perynupoBaHus
TeMIepaTypsl. Perynstopst
MIPONOPLHUOHATIBHOTO  JeHCTBHUS.
Perynstopst HUHTErpaibHOTO
JecTBusl. Perynsaropsl
MIPONOPIMOHATIHFHO -
HHTETPAIBHOTO JIeHCTBUS.
Perynaropsl mponmopruoHAIBHO -
HHTETPAITBHO -
muddepeHnnanbHOr0  JeHCTBUS.
ITo3urnonusle METO/IbI
perynupoBaHus TEeMIIEpaTypHl.
Bnusinue UHEPIUOHHOCTH
TE€pPMOMAaphl u HOJBOIUMOM
MOII[HOCTH Ha U3MEHEHHE
TeMIlepaTypsl B [€4H  IIpPH
MO3HUIIHOHHOM  PETYJIHPOBAHUM.
OxJtaxgaromme Cpebl.
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Knaccudukarnus. JlocromHcTBAa U

HEIOCTATKH. 00J1aCTh
TIPUMEHEHHS. Bonansie
oxiaxnaronue cpensl. CBoHCTBa
BOJIBI KakK oXJIaXKIaroIen
JKHIKOCTH. JloctonHCTBA u
HEIOCTATKH. Oo0uacTh

npuMeHeHHusa. BopaHbele pacTBOpPHI
COJIeM, KHCIOT M IIeJIoUCH.

ITomumepHsie OXJTaXKAAIOIIHE
cpenbl. OCOOCHHOCTH KHHETHKU
OXJIQXKIEHHsI B BOJHBIX PacTBOpax
MIOJINMEPOB. MuHepanbHble
3aKajouHble Macna. JlocToMHCTBa
u "Henoctatku. OcoOeHHOCTH
KHHETUKU OXJIQXKICHUS B
MHHEPAITbHBIX Macrnax.
OxnaxgeHne B COJSIX U COJISIHO-
menounblx BaHHax.  CocraB u
TemIeparypa SKCIUTyaTaluu
COJIAHBIX H COJIAHO-IICJI0YHbIX
BaHH. OcoOeHHOCTH HarpeBa U
OXJIQXKJICHHsSI METaJyIoB B Iedax-
BaHHaX. Oco0Oble TpeOOBaHUS IPU
paborte ¢ comsiMu. OXnaxiaeHne B
ra3oBBIX cpefax. Buasl razoB u
CKOPOCTb OXJIXKICHUS B HHX.
lazoBas 3akanka B BaKyyMHBIX
meyax. 3akaJka BO B3BEIICHHBIX
cpenax. TepMokuHeTHUECKHE
CBOWCTBA  B3BELICHHBIX  CpE..
TexHonorMueckue 0COOEHHOCTH
NPUMCHCHUA B3BCHICHHBLIX CPCI.
OcCHOBBI BBIOOpA OXJIAXKAFOIINX
cpen. Ilonarue o0 M3MepeHHSX,

OCHOBHBIE METPOJIOTHUECKUE
TEPMUHBI u OTIpeIeIICHUSI.
Knaccudpukarms CpencTB
M3MEpEHUs o TOYHOCTH,

(YHKIMOHANBGHBIM ~ NIPHU3HAKaM,
KOHCTPYKTUBHOMY O(OPMIICHHIO.
W3MmeputenbHple  AIIEMEHTHI IS

KOHTPOJIS IapaMeTpoB
TEPMUYECKOH 00paboTKH.
Jarunku TS U3MEPEHUA
TEMIIEPaTypEHL. Hatuuku JUIL
HU3MEPEHUs TEeMIIEepaTypHl,
OCHOBAaHHBIE ~ Ha  M3MEHEHHHU
COIIPOTHUBIICHUS MaTepHUaloB.
TepMoanexTpuueckue

HU3MEpUTENbHBIE JJIEMEHTBI.
OcobenHoctH UCTIONB30BaHUS
TepMonap. Marepuainsi,

NMPUMEHACMBIC U1 U3TOTOBJICHUA
tepmornap. OCHOBHBIE TpeOOBaHUS
Kk HuM. Ilupomerpsl u3iydeHus.

IIpunuun paboTHI. Bungl.
O6unacTh palmoHaILHOTO
MIPUMEHEHHUS. MsmepurenbHble
3JIEMEHTBI JIaBJICHUS u
pa3psKeHHUsl. MsmepurenbHble
3JIEMEHTBI YpPOBHSL.

W3mepuTenbHble 3JEMEHTBl IS
pacxona OKHAKOCTH WM rasa.
Pacuer pgomyctuMol  CKOpPOCTH
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HarpeBa JeTaliu. Pacuer u
KOHCTPYHPOBAaHHUE METAJUTMIECCKIX
1 HEMETAIUTMYECKIX HarpeBaTelneit
BIIEKTPUUECKUX reuen
compoTuBlieHus. Harpesatenu c
TEIUIOOTAAYCH M3ITY9ICHUEM,
KOHBEKILIMEHN U
TEIUIONPOBOAHOCTHIO. Br16op
MaTepuaa HarpeBatest u
criocoba BKITFOUCHUS u
nepekiaodyeHus. Paznenenue neun
Ha 30HBI. Pazmemenue
3JIEKTpOHATpeBaTeIeH. Cpok
CIIy’)KOBI W TIPHYUHBI  BBIXOJA
Harpesaresieu u3 CTpOSL.
OKOHOMHYECKHE XapaKTePUCTHKH
pa3nuuHbIX HarpeBateneid Pacuer

MHAYKITMOHHBIX YCTaHOBOK.
Omnpenenenue MOIIIHOCTH
YCTaHOBKH, IPOAOJIKHUTCIIBHOCTD
Harpesa, UHIYKTOPOB.
XapaKTepUCTUKH

BBICOKOYACTOTHBIX YCTAaHOBOK C
JIAMIIOBBIMU " MAaIllMHHBIMHA
reHepaTopaMu, TUPHUCTOPHBIMH U
HOHHBIMH  TIpeoOpa30BaTeIsIMU.
Cranku H aBTOMATEI IS
MIOBEPXHOCTHOM " CKBO3HOH
3aKaJIkHk TOKAaMHM BBICOKOM U
NIPOMBIIIJIEHHON 4acTOThl. Pacuer
SJIEKTPUYECKUX HArpeBaTeNbHBIX

3JIEMEHTOB PammonansHoe
pasmMeleHue TepMonap B pabouem
MIPOCTPAHCTBE ey
COHpOTI/IBJ'IeHI/IH HpI/I

TIO3UITHOHHOM PEryInpoBaHUH
TeMIiepatypsl. Bwibop Merona

peryIupoBaHus TEIIOBBIM
peKUMOM 3NIEKTpOIeUeH
COIPOTHUBIICHUSL. CocraBiieHue
OTepalOHHBIX KapT
TEPMUYECKOH 00paboTKH.
CocTtaBieHHe MapUIPyTHBIX KapT.
CocraBieHune TUTAHUPOBKHU
ydacTka TepMOOOPaOOTKH.

Croco0nl MOBBIIIEHUS TOYHOCTH
yIpaBJICHUA TCHIJIOBBIM PEIKUMOM

cuyn npu NO3HMIITMOHHOM
peryjampoBaHnumn TEMIICPATYPhI.
Bausaue YYBCTBUTCJIBHOCTH

perynmupyomero  npubopa  Ha
TOYHOCTh YIPABICHUS TETUIOBBIM

peXKUMOM 3JIEKTPOTIeUn
COITPOTHUBIICHUS. YBenuueHue
TOYHOCTH YIPABJICHUS TEIJIOBBIM
peXKUMOM 3JIEKTPOTeUn

COIIPOTUBJICHUA IYTEM U3MCHCHUA
MOIIHOCTH, BBO}IHMOﬁ B TIICYb.

YBennueHnue TOYHOCTH
VIPaBJICHUS TEIUIOBBIM PEXKUMOM
eqn 3JEKTPOCONPOTUBICHUS
HU3MCHCHHUEM BpPEMCHU
peryIupoBaHus B cucTeMe
"TePMOPETYIISATOP - meyn".

TermnoBoit Oayanc KaMepHOW Medn
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COIPOTUBJICHUA. TormuBHBIE

HarpeBaTesbHbIC ycTpoiicTsa.
TommBO ¥ pacdeThl TOPEHHUSL.
Knaccugpukanus TOTUTHBA.
CpaBHHUTENbHBIE HKOHOMHUUYECKHE
XapaKTePUCTUKU Pas3IHYHbBIX
BUJIOB TOIUTHBA. XapaKTEPHUCTHKA
ra3000pa3HoOro TOTLTHBA.

XUMHYECKUM W TIOJHBLIA aHaIu3
TOILJIUBA. CocTaBpl  TOILJIMBA.
OnpeneneHue TEOPETUUECKH U
MPAKTUICCKH HEOOXOIMMOTO JIst
TOpeHusl KOJMYECTBA BO31yXa.

TenmorBopHas CII0COOHOCTH
TOTUTUBA. Koaddrmment
HCIIONB30BaHHS TOIUIHBA.

YCTaHOBOKM  KOHTaKTHOTO U
npsmMoro HarpeBa. Harpes B
JNEeKTPONIUTaX M IJIaMEHEM.
Harpes B kumsmeMm cioe, B
TACIOLEM  pa3psie, Ja3epHbIi

Harpes, Harpes
HU3KOTEMIIEPATYPHON  IUIa3MOMH,
JIEKTPOHHO-ITy4€BON Harpes
(o0mrast xapakTepuCTHKA, 00JIACTh
TIPUMCHCHH). CpaBHeHHe
Pa3IMIHBIX METOJIOB

TIOBCPXHOCTHOI'O HAI'pCBa.

2. MeTtoauka OlleHKH 3TanoB ()OPMHPOBAHUS KOMIETEHIHHA MO TUCIUTLINHE

Pe3ynbTarhl 00y4eHHsT 1O JMCHUIUIMHE, COOTHECEHHBIC C YCTAHOBJICHHBIMH B IIPOTrpaMMe
WHWKATOPaAMH JOCTH)KCHHUS KOMIICTCHIIMK TPOBEPSIOTCS TMPU MPOBEICHUU MEPOIPHITHA TEKYIICH
aTTecTaluu (KOHTPOJIs) B MpOIlecce M3YUeHUsI TUCITUIUIMHBI, YKa3aHHBIX B TabnuIe pasznena 1.

B 8 cemectpe o00si3aTenbHBIM JTaOM TEKYIIEH aTTecTalluu SIBIIETCS KypcoBasi padoTa.
TpeGoBaHMsI K BBITIOJHEHHIO KYpPCOBOM pabOThI, COCTaB U MpaBHiia OLIEHKH CPOPMYITUPOBAHBI B TACTIOPTE
KypCOBO pabOTHI.

B 7 cemectpe 00si3aTenbHBIM ATAlOM TEKYIIEH aTTeCTAllMU SIBISETCS pacyeTHO-TpaduyecKoe
3amanne (padorta) (PI'3(P)). TpebGosanuss k BemonHenutro PI'3(P), coctaB u mpaBuia OIEHKH
chopmynupoBanbl B maciopte PI'3(P).

[IpomexxyTouHast aTTecTalys 1Mo AMCUMILINHE TIPOBOIUTCS B 7 cemecTpe - B ¢opMe 3ayera, B 8
cemectpe - B (opMe IK3aMeHa, KOTOPHIA HAampaBieH Ha OLEHKY CPOPMHUPOBAHHOCTU PE3yIbTaTOB
0o0y4eHUsT MO JUCHUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B TMporpaMMe WHIMKATOPAMU
noctkenus: komnereHuuid  OIIK-3, OIIK-6 u cOOTHECEHHBIX C HUMH WHAMKATOPOB. (CM. TaOmuily
pasznmena 1).

3aueT mpoBoAUTCS B (hopMe MUCHMEHHOTO TECTHUPOBAHUS, BApPUAHTHI TECTa COCTABIISIOTCS W3
BOIIPOCOB, TPHUBEJICHHBIX B TMACIOPTEe 3a4yeTa, MO3BOJISIONIMX OICHUTH PE3yJabTaThl OOYYCHHS I10
JUCLUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMM B IIpOrpaMMe€ HWHIAUKATOPAMH  JOCTUIKEHUS
KOMIIETEHITHHI

DK3aMeH MPOBOUTCS B (popMe MUCHMEHHOTO TECTUPOBAHUS, BApUAHTHI TECTa COCTABISIOTCS W3
BOIIPOCOB, TPHUBEICHHBIX B TACIOPTE 3a4eTa,lO3BOJISIIONINX OLECHUTHh pe3yJabTaThl OOyYeHHs TI0
JUCLUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMM B IIpOrpaMMe€ HWHIAUMKATOPAMH  JOCTHIKEHUS
KOMIIETEHITHHI

OO0mue npaBuiia BBICTABICHHS OIEHOK TEKYIIEH M MPOMEXYTOUHOM aTTeCTAaIllH MO AUCIUTUIHHE
OTpeNIeTAI0TCS 0aUTbHO-PEHTUHTOBON CHCTEMOM, IPUBEACHHOM B pabouel mporpaMMe TUCITUTIITAHBI.

Ha ocHoBanuu kputepues, NpUBEACHHBIX B I1. 3, OCYILECTBIISIETCS OLEHKA YPOBHEHW JOCTUTHYTHIX
pe3yNbTaToOB  O0YYCHHUS [0 JUCLHMIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMM B IPOrpaMMe
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uHaukaropamu aoctwkenus komnereHuil OIMK-3, OITK-6, 3akpernyieHHbIX 3a AUCIUILIMHOM.

3. O0mas xapakTepucTHKA YPOBHEH pPe3yJbTaTOB 00yUeHNsl, COOTHECEHHBIX ¢ HHIANKATOPaMHU
AOCTHKEHUS] KOMIIeTeHIIUil

IIpoaBunyrsiii. Teoperudeckoe coxepskaHue Kypca OCBOCHO  INOJNHOCTBIO.  CryneHr
JIEMOHCTPUPYET CHUCTEMAaTHUECKOE U IIIyOOKOe MOHMMAaHUE y4eOHOro MaTepHaia M CHOCOOHOCTh K
CaMOCTOSITEJIbHOMY IIOIOJIHEHUI0 M OOHOBJICHMIO 3HAHMM B XoJe JaybHeiiedl yueOHOHl paboThl u
npodeccnoHaabHON nesTensHocTH. CHopMUpPOBaHBI HEOOXOIUMBIE HABBIKM MPAKTHUECKO paboThl. Bee
y4eOHbI€ 3aJlaHMsl, IPEyCMOTPEHHBIE IPOrPpaMMOil 00y4eHMsI, BBIITOJIHEHb! KAUECTBEHHO, 0€3 3aMeuaHuil.
PesynbTarsl 00y4ueHHs IO IUCLHUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHAMKATOpaMu
JOCTH)KEHUS] KOMIIETEHLUH, OLIEHEHbl YUCIIOM OalIoB, BXOASIIMM B JUaMa30H POJBUHYTOIO YPOBHS.

Ba3oBbiii. Teoperuueckoe copepikaHHE Kypca OCBOGHO B 00beMe, HEOOXOAWMOM st
nanpHEHIen y4ueObl ©u  mpodecCHOHAIBbHOM JaedaTenbHOCTH. HaBblkM  mpakTHYecKodW  paboThl
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemycMoTpeHHBIe TPOrpaMMoil 00y4eHUsT yueOHbIe 3aaHus
BBITNIOJHEHBI ¢ HEOOJIBIIUMU MOTPEIIHOCTIMU. Pe3ynbpTaTsl 00y4eHHs IO AUCHUHUIIIIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B IPOTPaAMME MHIUKATOPAMH JIOCTH)KEHUST KOMITETEHITUH, OIICHCHBI YHCIIOM 0aJllIOB B
npeenax 6a3o0BOro ypoBHs.

IMoporoBelii. Teoperuueckoe coaepKaHUE Kypca OCBOCHO B 00beMe, HEOOXOIMMOM s
JanpHeimei yueObl u npoeccuoHalbHON AeATeNIbHOCTH. HekoTopble mpakTHuecKre HaBbIKU paboThI C
chopMupoBaHbl ¢ TmpobOenamMu. YueOHbIE 3aJaHusi, NPEAYCMOTPEHHBIE TPOrpaMMON OOy4eHus,
BBIMOJIHSUIUCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM HperojaBaTens. Pe3ynabTarsl
O6y‘ICHI/I$I o AUCHUIUIMHE, COOTHCCCHHBIC C YCTAHOBJICHHBIMU B MpPOrpaMMe HWHAHWKATOPaAMU
JOCTH)KEHUS] KOMIIETEHIUH, OLIEHEeHbl YHCIIOM OallIoB B IIpejiesiaX HOPOroBOro YpOBHSL.

Hu:ke moporoBoro. Teopernueckoe coiepikaHue Kypca ocBoeHO (parmenrapHo. HeoOxoaumebie
HABBIKUM MPAKTUYECKOH paboThl Cc(HOpPMUPOBAHBI MHMHHUMAJIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHUM,
MPETYCMOTPEHHBIX TMpOrpaMMoil oOydeHHs, HE BBIIOJHEHBI. Pe3ynbTrarhl 0O0ydeHHs IO JUCIUIUIMHE,
COOTHECEHHbIE C YCTAHOBJIEHHBIMH B MPOTPaMM€ MHIMKATOPAMU AOCTUKEHUS KOMIIETEHIIMM, OLEHEHBI
YUCJIOM 0aJlJIOB, BXOJISIINX B TUATIA30H HUYKE TTIOPOTOBOT'O YPOBHSI.
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denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

IHacnopr 3a4era

o auctuIuimae «O0opyA0BaHUE M aBTOMATH3AIIUS IPOIIECCOB TEIIOBOK 00paOOTKM»,

7 cemecTp

1. Meroauka oleHKH

3auer mpoBoaHTCS B (JOpME MUCHMEHHOTO TECTUPOBAHUSI C MCIIOJIb30BAHUEM JJIEKTPOHHOI
uH(opMarmoHHo-o0pa3oBarenbHOi cpeast HI'TY (http:// www.nstu.ru/sveden/eos).

TecroBble 3amaHUsl OXBATHIBAIOT Bce copaepxanue «OOOpynOBaHHE W aBTOMATH3ALMS
IIPOIIECCOB TEIUIOBOW 00PaOOTKI».

Tect cocroutr u3 40 BOMPOCOB pas3IMYHOIO BHAA U IO3BOJISICT MPOBEPUTH PE3yJIbTAThI
06y‘~IeHI/I${ o AUCHUINIMHE, COOTHCCCHHLIC C YCTAHOBJICHHBIMH B IIpOrpaMMC HHAWKATOpaMU
JOCTHOKEHUS KoMmIieTeHnuit. [IpaBriibHbIil OTBET olleHnBaeTcs BenmumdanHoi 0,5 Gawta

2. Kpurepun ouneHKu pe3yJbTaToB 00y4YeHHs], COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHIUI

BrimonHeHue Tecta 3acuuTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIIH CTYACHT IMPABHIBLHO
OTBETHJI HAa BCE BOMNPOCHI TECTA, 3HAET OMNPEACICHHUS BCEX IOHATHH, MPOJEMOHCTPHPOBAI
CIOCOOHOCTh  0€30IMO0YHO  yCTaHABIMBATH ITOCIICOBATEIBHOCTh M COOTBETCTBHE MEKIY
IpOIECCAaMH M SIBJICHUSMH, BBIABIATH NPOOJEMBI, IpeajiaraTh MEXaHH3Mbl HX PELICHHS,
MPEJICTABIISICT KOJIMYSCTBCHHBIC M KAYeCTBEHHBIC XapaKTEPUCTUKU OMPEACICHHBIX MPOIECCOB U
sprneHuil. COBOKYITHOCTh PE3YNbTaTOB OOYYEHHUs MO JUCHUIUIMHE U COOTHECEHHBIX C HUMH
WHMKATOPOB JIOCTM)KCHUS KOMIICTEHIIMH HE COJEPKUT TPoOeToB. YCTaHOBJICHHBIE B
nporpaMMe KommneTeHnuu chopMupoBaHbl B olHOM oObeMe. OteHnka coctaBisier oT 16 qo 20
0ayioB.

BrimonHenue Tecta 3acuMThIBaeTCs Ha 0a30BOM YPOBHE, €CIHM CTYACHT MPaBHIBLHO
OTBETWJI Ha % BOIMPOCOB TECTA, 3HACT ONPEJCIICHUS OCHOBHBIX TOHSATHH, IMPOJIEMOHCTPHPOBAI
CIOCOOHOCTh YCTaHABIMBATh TOCIENOBATENLHOCTh U COOTBETCTBUE MEXIY MpoIeccaMu U
SIBIICHUSIMH, TIPABWJIBHO XapakTepu3yeT TMporecchl W siBieHUs. COBOKYITHOCTh PE3yJIbTaToOB
0o0y4eHHUs MO TUCIUILUIMHE U COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTHKEHHUS KOMIIETEHIIUH
COJICP)KAT HECYIIECTBEHHBIC TMPOOENbl. YCTAaHOBJICHHBIE B MPOTrpaMME KOMIICTCHITUU
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1ieHka coctaBisieT oT 12 no 15 6annos.

BrimonHeHne Tecta 3acUMTHIBACTCS HAa MOPOTrOBOM YPOBHE, €CIU CTYACHT TMPABHIBHO
OTBETWJI OT Y2 1O % BOMNPOCOB TeCTa, 3HAET OIpeNeJCHUs] OCHOBHBIX MOHSITHIA,
MPOAEMOHCTPUPOBAJ CIIOCOOHOCTh YCTAaHABIMBATH MOCIENOBATEILHOCTh M COOTBETCTBUE MEKIY
nporieccamMu W siBIeHUSIMH COBOKYITHOCTH PE3YJIbTaTOB OOydeHHUs 10 JUCIUIUIMHE U
COOTHECEHHBIX C HHUMH HHAUKATOPOB JOCTH)KCHHS KOMIIETEHIIMH COAEPKHUT TMPOOETIBI.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMITETEHITMHA C(OPMHUPOBAHEI Ha TIOPOTOBOM ypoBHe. OIleHKa
cocraBisgeT ot 10 go 12 Gamnos.

BrImonHeHne Tecta CUMTAeTCs HEYAOBJETBOPUTENIBLHBIM, €CITU CTYJISHT IPABHIBLHO
OTBETUJI MEHEEe YeM Ha IIOJIOBHUHY BOMPOCOB TECTa, HE 3HAET OINpeNeNeHUI TOHATHH, He
MIPOJEMOHCTPUPOBAJ CITOCOOHOCTh YCTAaHABIMBATH MOCIIEIOBATEIILHOCTh M COOTBETCTBUE MEKIY
mporeccaMu M sBieHUSMH. COBOKYMHOCTh pe3yJlbTaToB OOydYeHUs IO AWCHUIIIMHE U
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COOTHECCHHBIX C HHUMHU I/IH,Z[I/IKaTOpOB JOCTUIKCHUA KOMHGTCHHI/Iﬁ COILCp)KI/IT CYH_[eCTBeHHBIe
npoOeJibl. YCTaHOBICHHBIC B ITPOrpaMMe KOMITETEHIIUU He chopMmupoBaHbl. OlleHKa COCTaBIISET
Mmenee 10 6aynios.

3. IlIkana ouneHKH

3auer cuuTaeTcs CIaHHBIM, €CIIM CyMMa OaJlIoB 110 BCEM 3alaHMsAM TecTa cocrasisieT oT 10
1o 20 GawioB. Cymma meHee 10 GayioB mpu3HaeTCss HEYIOBJICTBOPHUTENbHBIM PE3YIbTaTOM
IPOMEXYTOYHOU aTTeCTalluy MO TUCHUIUIMHE. B 0011eii orjeHKe Mo JUCUUIUIMHE OalIbl 3a 3a4eT
YUUTBIBAIOTCSI B COOTBETCTBUU C MPaBUWJIaMH OaNIbHO-PEUTUHTOBON CUCTEMBI, YCTAaHOBJICHHBIMU
B HI'TY.

4. IlpuMepHBIi TecT 1JIS 3a4eTa

Yr1Bepxaaro:
3aB. kadeapoii dUO
« » 20 1.

Tect
o 1
110 JUCHIUITIINHEC <<O60pyn0BaHHe 1 aBTOMATHU3alusa HpOI_IeCCOB TCIIJIOBOU O6pa6OTKI/I»

Bompoc 1.
[[TamoTHBIE U3AEIHS ITO MaTEPHUaIbl HA OCHOBE
e (OKkcuja aJIIOMUHHS U OKCHUJIA JKelie3a
Okcua KpeMHUS U OKCUAA KaIbIUs
Oxkcuaa aTlOMUHAS U OKCHIA KPEeMHHUA
Okcuia KpeMHHUS M OKCHJIa MarHust
Oxcuya Marayus 1 OKCHJIa aJIIOMHHHS
Okcuia KpeMHUS U OKCHJIA KaJIbIUS
Bompoc 2.
BricokoTeMIiepaTypHbIX 3aKaJIOUHBIX TI€YaX HArpeBaTely 1eJIeco00pa3Ho pa3MeNiaTh
e Ha O0OKOBBIX CTEHKAxX
e Ha cBoje
e Hamnone
e PaBHoMepHO NO Bceli BHyTpeHHel MOBEPXHOCTH MeYH
Bompoc 3.
paauanoHHbIe TPYOsI o cpaBHeHUIO ¢ TOHamu moryt paboTarthb
e [Ipu HaIMuMK BUOPAITMOHHBIX HATPY30K
IIpu Gojiee BLICOKHX TeMIepaTypax HarpeBa
B Gonee arpeccuBHBIX cpeaax
[Ipu pe3kux TepMUYECKUX yaapax
Bompoc 4.
[Ipu MHAYKIIMOHHOM HAarpeBe ¢ pOCTOM YaCTOThI TOKA TOJIIMHA HATPEBAEMOT'O TOBEPXHOCTHOTO
clros
e He uzmMensercs.
e Pacrer
e VYMeHbllaeTcs
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Bomnpoc 5.
OCHOBHOM HEJIOCTATOK CHJIMTOBBIX HarpeBaTesnei
e Maas TepMUUecKasi CTOUKOCTb
e Manas pabouas TemnepaTypa
e Bbrpicokasi XpynkocTb
e Manas 101roBe4YHOCTh
Bompoc 6.
YV kakux ropenok MmakcumaiieH KIT/]
e Y KMHETHYeCKHX
e ( yIy4lIEHHBIM CMELIEHUEM
e YV muddy3noHHBIX
e be3 npenBapuTENbHOIO CMEMIEHUS
Bomnpoc 7.
TepMuuecku TOHKOE TEJIO 3TO
e Teio co 3HAUUTENIBHBIM I'PAJIMEHTOM TEMIIEPATYPHI 110 MOTIEPEUHOMY CEUCHUIO
e Teio ¢ BBICOKOM TEIUIONPOBOJHOCTBIO
e Teno ¢ Manoi TOJUHON
e Teso 0e3 3HAUNTEIBHOIO IPAIMEHTA TEMIIEPATYPHI MO MONEPEYHOMY CEYEHH IO
Bompoc 8.
OCHOBHBIM IIOKa3aTeJIeM TEXHOJIOTMYHOCTH SIBJIAETCA
CebecTonMOoCTh
YHubukanus TeXHOJIOTMYECKUX MPOLIECCOB U3TOTOBICHUS
TpyaoeMkocTb
YHubukanuus KOHCTPYKIIUU
Pacxon marepuana
Bomnpoc 9.
[Tpu kaKoM MeTO/1€ MHAYKIIMOHHOW TEpMHUECKO 00pabOTKHN Ha OBEPXHOCTH JAeTajel
naraucrocts MUHUMAJIBHA
e MeToa eAMHOBPEMEHHOM 3aKAJIKHU
e MeTo1 HEMIPEPHIBHO-TIOCIIEIOBATEIHLHOM 3aKaJIK!
e Merto nocnenoBaTeabHOM 3aKaIK1

Bomnpoc 10.
JIJ1sl OUMCTKM JTUTBIX KOPIIYCOB MacCOBOM MPOU3BOACTBE LieJeco00pa3HO NPUMEHSITh
e [anToBKy
e [laGpoBky
e JlpoGeMeTHYIO OUYHCTKY
e  VYIbpTpa3ByKOBYIO OUHUCTKY
e Kpauesanue
Bompoc 11.
Jlns kakux u3zienuit Hanbosee 1esecoo0pa3Ho UCIOIb30BaHUE MPSIMOTO (IEKTPOKOHTAKTHOTO)
Harpesa
e Jlucrtsl
e [llecrepHu
e Tpyon
e Kopnyca
e KoneHnuarsie Basbl
Bompoc 12.

JonycTtrMast CKOpOCTh HarpeBa 3To
e CKOpOCTh HarpeBa, KOTOPYIO JI0IYCKaeT TepMUUIECcKoe 000pyA0BaHIE JAHHOTO THIIA



e CkopocTh HArpeBa, NP KOTOPOi He BOBHMKAKT TePMUYECKHEe MOBOAKH 00IbIIIe
JAOIMYCTUMOTO pa3Mepa
e CKOpOCTh HarpeBa, Mpu KOTOPOH HE BOSHUKAIOT TEPMUUECKHIE TPEIIUHBI 0OJIbIIIE
JIOITyCTUMOTO pa3Mepa
Bonpoc 13.
Kaxoi u3 nokasareneir HE yunrtsiBaroT B kpurepuu buo
e  KonxhdumueHT TemionpoBoIHOCTH
o KondpdunueHT remioornaun
e Kosrdpduument Tensionepenaumn
Bonpoc 14.
B pe3ynbrare KproreHHONH 00pabOTKHU CTalu YBEITUYHBACTCS €€
e VYnapHas BSI3KOCTh

e TBepaoctb
e KapocroiikocTh
e TpenmHOCTONKOCTh
e [Ipounocts
Bompoc 15.

HarpesarenbHble 25eMeHTHI U3 TyromaBkux metauisl HE npuMenstor
e B Bo3aymHoii cpeae
B Bakyyme
B cpene aprona
B cpene Bonopona
B cpene yrnekucioro rasa
Bonpoc 16.
OCHOBHOE JOCTOMHCTBO TPYyOUaThIX HArpeBATEIbHBIX JIEMEHTOB 10 CPABHEHUIO C OTKPHITHIMU
HarpeBaTeIs MU
e Bo03MOXHOCTb IPUMEHEHHUS IIPU BBICOKUX TEMIIEpaTypax
e Huzskas croumocTb
e Bo03MO0XHOCTH HATPpeBa B arpecCHBHBIX Cpeaax
e Mable noKa3aTeNy TEeII0BOM HHEPLIUH
Bomnpoc 17.
Kakyro xapakTepucTHKy TOIUIMBA UCIIOJIb3YIOT IIPU pacueTe ypaBHEHHS TEIJIOBOrO OajiaHca
Kanopumerpuueckyro temnepaTypy CropaHust
JIeCTBUTENBHYIO TEMIIEPATYPY CrOpaHUs
Briciyto TEmIOTy Cropanus
Husmyro Teminory cropanus
Bomnpoc 18.
®dopcupoBaHHbIN HarpeB Haubosee YPeKTUBeH A
e Tepmuueckn MacCUBHBIX TEI
e Tepmuuecku TOHKUX U MAaCCUBHBIX TEIl
e TepMuueckn TOHKHX TeJl
Bompoc 19.
[Tpu xakoMm pexxume paboTsl 000pyAOBaHUs obecreurnBaeTcst 0oJiee BHICOKOE KaueCTBO
TEPMHUECKON 00paboTKI
e [lpu nepuoanueckom
e [lpu HenpepbIBHOM
Bompoc 20.
[IprMeHeHue ranToBaHus HepaloHaIbHO
e [Ipu MasI0i KeCTKOCTH M3e Ul
e [Ipu mMpoKoOil HOMEHKIATYPE U3AEIUI



e JIns CUIBHO 3arpsA3HEHHBIX U3ACIIHI
Bonpoc 21.
XapaKTepHbII T€OMETPUYECKUN pa3Mep, UCIIOJIb3YEMBIX B TEIJIOBBIX PacdeTax 3TO
e MakcumanpHas TOJIIIKAHA U3ENIHS
e Paccrosinne or HauboJIee yIaJIeHHON TOYKHU B cepeuHe U3/1eJUA 10 IOBEPXHOCTH, K
KOTOPOM MOJABOAUTCS TEIVIOBOM MOTOK
e Paccrosaue ot Hanbosee yaIeHHON TOUKU B CepelMHe U3/Ieus 10 Hauboee
YAAJIIEHHOU ITOBEPXHOCTH
e (CpenHss TOJIIMHA U3IEIHS
Bonpoc 22.
B nuskoremneparypHusix nedax BE3 npuHyauTenbHON HUPKYISIUN aTMOC(Ephl HarpeBaTeIn
1esecoo0pa3Ho pa3MenaTh
e Ha noxae
e PaBHOMEpHO IO BCEW BHYTPEHHEN TIOBEPXHOCTHU I1€YU
e Ha cBonme
e Ha OOKOBBIX CTEHKAxX
Bonpoc 23.
OCHOBHBIM CBOMCTBOM OTHEYIOPHBIX MaTEPUAJIOB SIBIISIETCA
Manas TennoeMKkocTh
Maunas razonpoH1IIaeMOCTh
Maunblii yienbHbIN Bec
Mautas TeronpoBoAHOCTh
Bbicokasi IPOYHOCTH NPH 3HAYMTEIbHBIX TeMIlepaTypax
Bompoc 24.
Kakoii paxrop HE yunThiBatoT B ypaBHEHUH TEIUIOBOrO OaaHca
e TommuHy GyTepoBKU
e TemnonpoBOAHOCTH (HyTEPOBKU
e Tensoemkocth GyTepoBKH
Bompoc 25.
OcHOBHO HeloCTaTOK (pexpanel o CpaBHEHUIO ¢ HUIXPOMaMHU
e BrICOKas CTOUMOCTh
e Maas pabouas TemrepaTtypa
e Marnoe ynenbHOe JIEKTPUIECKOE COIPOTUBIIEHUE
e Huskasd xxaponpo4yHocTb
Bomnpoc 26.
OCHOBHOM 11€NbIO 3aCBINIKH U3 3JIEKTpOTeXHUYecKoro nepukiaza (MgO) sayrpu TOHa sBnsercs
e ['epMern3anus HarpeBaTEIbHOIO MIEMEHTA
e VYBeIUMYECHHE TEIUIOBOM UHEPLIUU
e [loBbimeHHe 3J1eKTPOOE30NACHOCTH
Bomnpoc 27.
Kakoii (pu3nuecKuii IPUHIAIT UCTIONB3YETCS IS OXJIax AeHus u3aesmit uuke 0°C
e Kpucrammsanus xiagarenra
e KoHneHcanud xJjagareHra
e Hcnapenue xiiagaresHra
Bompoc 28.
OCHOBHOE JOCTOMHCTBO KOHLIEHTPUPOBAHHOTO CII0C00a TepMHUUECKOM 00paboTKH
MuHuMaIbHOE KOJIU4YeCTBO 000py10BaHUS
Bricokast mpon3BOAUTENBHOCTH
Jlydiee KkauecTBO TEPMHIECKON 00pabOTKH
B03MO0XHOCTh pUMEHEHUS! BBICOKOMHEPLIMOHHOTO TEMIOBOTO 000PY10BaHUS
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Bompoc 29.
OcraTouHbIE pacTATHBAIOIINE HAPSIKEHUS B IOBEPXHOCTHBIX CIIOSIX CTalM CYIIECTBCHHO
CHMXKAIOT €€

e TpemmHOCTOHKOCTH

e IIpenen texydyectu

e  VYIapHyIO BA3KOCTb

e [lmacTUYHOCTH
Bompoc 30.

HaneB B COJIIHBIX II€YaX - BAHHAX IIPOHUCXOOUT

IIpu nocTOSIHHOI TeMnepaType NOBEPXHOCTH U ePEMEHHOM TEIJIOBOM MOTOKe
(rpannunblie yciaoBus 1 poaa)

B ycioBusix craiioHapHOTO TEII000MeHa

[Tpu nepeMeHHO# TemIepaType Cpeibl H MOCTOSIHHOM TEIUIOBOM MOTOKE (TpaHHYHBIC
ycJoBHS 2 pojia)

[Tpu mOCTOSIHHOM TeMIIepaType CPeibl U IEPEMEHHOM TEIUIOBOM MOTOKE (TpaHHYHBIC
ycioBus 3 pojia)

Bompoc 31.
Kaxkoii 3 2:11eMeHTOB HanboJee CYIIECTBEHHO YBEIMYNBACT KapOIPOYHOCTh CTAIIN

Kpemunii
AnroMuHHUH
Xpom
Huxkean

Bompoc 32.
Kpurepuit @ypbe NpuMeEHSIOT 1151 TEIUIOBBIX PAacyeTOB

[Tpu cranmoHapHOM TEIJI000MEHE
[Ipu cranmoHapHOM U HECTAIIMOHAPHOM TEIIO0OOMEHE
IIpu HecTaMOHAPHOM TeNJIO0OMeHe

Bonpoc 33.
B mapkupoBke TepMHUYECKOTO 000pYI0BAaHUS YKA3bIBAIOT

Meton HarpeBa, rabapuTHbIE pa3Mephl eyH, pabodyro TeMIeparypy, pabouyro cpeay
Meton HarpeBa, rabapuTHbIE pa3MephI EYH, MAKCUMAIIBHYIO TeMIIepaTypy, padbouyro
cpeny

MeTton HarpeBa, pa3mMepbl pado4ero NnpocTpPaHCcTBa, padovyIo TeMIepaTypy,
pabouyio cpeay

Bomnpoc 34.
OCHOBHOE OTJIMYHE TIEPHOINIECKOTO OT HEMPEPHIBHOTO PEXXKUMa pabOThl TEPMUIECKOTO
o0opynoBaHus

Bricokas nmpoaoKUTENBHOCTD BPEMEHH 3arPy3KHU-BBITPY3KH JAeTaneH
JleTa;iu HaXOAATCH HA OJHOM CTaJAUH TePMHUYECKOH 00padoTKH
OtcyTcTBHE pabOThl B HOYHYIO CMEHY

Bomnpoc 35.
Haubosee panpoHansHO MpUMEHEHHE TUIAMEHHOM MOBEPXHOCTHOM 3aKAJIKU B YCIOBHUSIX

KpynHocepuitHOTo Npon3BOACTBA
MaccoBoro nmpou3BoACTBa
MenkocepHiiHOr0 NPOU3BOACTBA

Bompoc 36.
UYro xapakTepuzyeTr KO3QPUIMEHT TEeIUI00TIauH

HNHTEHCHBHOCTH TENJIOBOI0 MOTOKA MEKAY TBEPABbIM TEJIOM U ra30BOM MJIM KUIKOMI
cpenoi
HMHTEHCHBHOCTH TEIIOBOTO IOTOKA BHYTPHU I'a30BOM CPEJIbI



e IIHTEHCHUBHOCTbH TEIJIOBOTO MIOTOKA BHYTPHU TBEPOTO TEa
e IHTEHCHUBHOCTbH TEIJIOBOI'O MOTOKA OT TBEPJOTO TeJa K TBEPIOMY TEIly
e VIHTEHCUBHOCTbH TEIJIOBOT'O MOTOKA BHYTPH JKUJKOCTH
Bonpoc 37.
Kakoit OCHOBHOW kpurepuii BEIGOpa MaTepuaia 1isl IeKTPHUECKOr0 HArpeBaTeIbHOI0
3JIeMEHTa
e TexHOJOTMYHOCTH
e PaGouas Temnepatypa
e J[oJroBEe4YHOCTH
e Ilena
Bonpoc 38.
KoadduimenT gakxropa packinaaku HanbOoiee CyIIECTBEHHO BIHMSICT Ha BpeMsl HarpeBa
e B razosoii cpene
e B pacmiage coneit
e B Bakyyme
Bonpoc 39.
YV kakoro Bujia MaTEpHAJIOB TEIJION3OJISIIITUOHHBIC CBOMCTBA BHIIIIE
e Temnou30sAIMOHHBIE KUPITUYH
e Termnou30IsAIMOHHBIC TIIUTHI
e TemiouzonsaHOHHAS BaTa
Bompoc 40.
OCHOBHOM HEAOCTATOK XMMHYECKHUX CIIOCOO0B OUUCTKHU
e (CnoXXHOCTb yAaJICHUSI MIPOYHBIX OKHUCHBIX TIJICHOK
e (CHOXXHOCTb OYHCTKHU TPYIHOJOCTYITHBIX MECT
e Heo0xoqumMocTh HEHTPAIU3ALMH CTOYHBIX BOJ
e Majias npoU3BOIUTEIBHOCTh



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTbl)

o auctuIuimae «O0opyA0BaHUE M aBTOMATH3aIIUS IPOIIECCOB TETUIOBOK 00paOOTKM»,

7 cemecTp

1. MeToauka OEHKH

Brimonaenue pacuetHo-rpaduyeckoro 3amanus (padoter) (mamee - PI'3(P) sBmsercs
dbopMoil Tekymiell arrectanuu (KOHTPOJS) TO JUCIHILIAHE, MPEAYCMOTPEHHOW YYEeOHBIM
TUTAHOM.

Hens PI'3(P): cTyaeHTHl JOKHBI IMOJIYYUTh HAaBBIKM pa3pabOTKU TEXHOJIOTHYECKOIO
mporecca TepMHUYECKOW 00pabOTKU METaNTMYECKUX JeTalieil ¢ yd4eToM ux (OpMbl U pa3MepoB,
o0bemMa NPOU3BOJCTBA, PEXKUMOB BBINOJIHEHUS] TepMUYeCKuX omnepauuil. OO0sf3aTeabHbIM
anemeHnToM PI'3(P) sBnstoTcs pacdeTsl MpoleccoB TEIIooOMEHa M pelieHHe 3aaad 1o
CUHXPOHM3AIMHN TEPMUUECKUX OIepariHii.

Howmep 3ananus cootBercTBYyeT nocneanei uudpe (uudpam) B HoMepe 3a4€THOM KHIKKH
(ctynendeckoro ouinera).

Temoit pacueTHO-TpaduuecKkoil paboOTHl SBISIETCS pa3pabdOTKa TEXHOJIOTHYECKOTO
mporecca TEepMHUYECKOH 00paboOTKM MapTUU JeTalud ¢ BBIOOPOM OPraHU3alMOHHBIX (opM
BBITTOJIHEHUSI TEPMUYECKHUX OIEpalHid, pacyeToM TEXHOJIOTHYECKHX PEKUMOB 00pabOTKH
U3JIENHsI, PAcieTOM M BBIOOPOM COOTBETCTBYIOIIETO TEPMHUYECKOTO0 OOOpYIOBaHHS, CPEACTB
MEXaHU3allM M aBTOMATH3allM¥ TEPMHUYECKUX IPOIECCOB. B mporecce BBHIMONHEHUS pabOTHI
CTYIEHTY TMpejJiaraercs MPOBECTH 0030p JUTEpaTypbl MO 3aJaHHOM Teme, B TOM YHUCIE
O3HAKOMHUTBCSI CO  CIEUUAIM3UPOBAHHBIMHM JKypHaJlaMH M CIPAaBOYHBIMU  H3JIaHUSIMH,
COBPEMEHHBIMHU CITIOCOOAMHU pacyeTa TEXHOJIOIMYECKHX PEKUMOB U YPOBHEM PA3BUTHUSI METOJIOB
IPOEKTUPOBAHUS TEPMUYECKUX Y4YacTKOB. B 3amaHuMM Ha KypcOBYIO pabOTy yKa3bIBaeTCs
KOHpUrypauus netanu (Yeprex), Mapka Marepuaiga, YpOBEHb MOJYyYaeMbIX MEXaHHYECKUX
CBOIICTB, MPOrpaMMa BhIITyCKa.

PI"3(P) BbInonHsAETCA MHAUBUIYAIBHO

KonuuectBo 3amaHuii  JocTaTouyHO M OOECHEeYeHHs, KaKIAoro oO0ydaromierocs
WHAUBUAYaIbHBIM 3a1anueM PI'3(P).

3amena 3aaanusa PI'3(3) ocyiiecTBisieTcst IO COrJIaCOBaHMIO C IIPENOAABATEIEM U3 YnCIa
pE3epBHBIX (HE 3aHATHIX) 3alaHUH.

[lepen BbIMOIHEHMEM 3aJaHUSl CTYACHT JODKEH O3HAKOMUTBCA C JIUTEPATypHBIMH
WUCTOYHUKAMHU, B KOTOPBIX H3JIO)KEHBl COBPEMEHHBIE METOABI pacyeTa TEXHOJOTHYECKHX
PEXMMOB TEPMHUUYECKOI 00pabOTKH U CIIOCOOBI €€ OpraHu3allNu.

[IpenogaBaTens OCYIIECTBISET PYKOBOJACTBO IIO BBHINOJHEHWIO 3a/JaHUS, OKa3bIBAET
KOHCYJIbTAIIMOHHYIO MIOMOIIb U TpuHUMaeT otueT o PI'3(P).

[lo pesynbraram BeimonaHeHus PI'3(P) BbIMONHSAETCS OTYET, KOTOPBIA COCTOUT W3
CIEAYIOIIUX YacTEeM:

1. TurynpHBIN JIUCT

2. ConepxaHue.

3. UepTex eTanu U ee OCHOBHBIE XapaKTEPUCTUKU (MapKa MaTepuaa, ypoBeHb
MEXaHUYECKUX CBOMCTB, IIPOTpaMMa BBITTYCKa).



4. Pa3paboTka pe>XKMMOB TEPMUYECKON 00pabOTKH JeTalu.

Ornpenenenne pexxuMoB pabOTHI y9acTKa U TOJ0BOTO (GOHAA BPEMEHH pabOThI

000pyTI0BaHUs.

PacueT BpemeHH TepMUYeCKOil 00pabOTKH JeTaH.

Onpenenenue NpoI0JKUTEIBHOCTH POBEICHUS KaKIOH ONepaIi.

Bbi60p opranu3anroHHbIX (POPM BBITOTHEHHS TEPMUYECKUX OTICPAITHIA.

Omnpenenenne BEIMYUHBI IEPEJATOYHON MAPTUU U TAKTa OTIEPAIIHH.

10. YTouHeHue MPOJOKUTETLHOCTH MTPOBEACHUS KXK/I0W ONepalny B 3aBUCHMOCTH
OT BEJIMYHMHBI IEPEIATOYHOMN MapThu.

11. CunxpoHu3aIus Onepalyii, ornpeIeIeHue BETMUYNHBI TEXHOJIOTHUECKUX 33/ICIIOB.

12. BeiGop criocoba HarpeBa 1 THIIa IPUMEHSIEMOTO SHEPTOHOCUTEIIS.

13. Beibop Buga TepMUUECKOT0 000pYA0BaHMS (IEPUOANIECCKOTO HITH
HEMPEPHIBHOTO ICHCTBHS, THII II€UH, TEMIIEpaTypa U pazMepsl pabouero
NPOCTPAHCTBA B 3aBUCHMOCTH OT BEJIMYMHBI IEPEIATOYHON MAPTUH ).

14. Onpenenenue NOTpeOHOr0 KOJIMUECTBA 000PYIOBAHHUS.

15. Beibop tuna o6opyaoBaHUs TO]T 3aKaJIKY.

16. BeiOop THIa 1 MapKH MOIOILIETO YCTPOWCTBA.

17. Boi6op o6opynoBaHus A7l OUUCTKU TTOBEPXHOCTH.

18. Bei0op rpy30moabeMHBIX MEXaHU3MOB JIJIs1 TPAHCIIOPTHPOBKH.

19. Pa3paboTka miaHUPOBKH TEPMHUECKOTO y4acTKa.

20. 3axurouenne. B 3aximroueHMHM JODKHBI OBITH KPAaTKO OTPaXEHBI OCHOBHBIC
BBIBOJIBI 110 paboTe.

21. Ciucok JuTeparyphl.

22. Tlpunoxenus (eciu Tpedyercs).

o
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Tpebosanus k ogpopmaeruio:

Oo6wem PI'3(3) m1o 20 crpanui mammuHONIHCHOTO TekcTa hopmata A4. IlpudT Times New
Roman, 12. ®opmynsr Habupatorcst B penakrope Math Type. Pasmemnienne cxkaHMpOBaHHBIX
dopmyn He nomyckaercs. Hymepanusi cTpaHuil CKBO3Has, B HM)KHEH 4YacTH JIMCTa MO LIEHTPY
apabckumu  uuppamu. PaGota  jmomkHa  OBITH  OTpPENakTUpPOBaHA, HE  COJEPIKATh
opdorpaduyecknx, CHHTAKCHYECKUX U CTUJIEBBIX OLIMOOK.

OTtder B yCTaHOBJIEHHBIE CPOKM cjaaercsi Ha kadenpy ais nposepku. Ilpernonasarens
OLIEHUBAET KayeCTBO pPabOThl, OTMEYAET IMOJIOKHUTEIbHbIE CTOPOHBI M HEJOCTaTKH padoThl U
ompezenseT, N0NycKaeTcs 1 oHa K 3amure. [lpu HeoOXxoauMocTu IpernoiaBaTeilb BO3BPALACT
PI'3(P) crynenty anst 10paOOTKHM M yCTAHABJIMBACT CPOKH IMOBTOPHOIO HPEIOCTABIIECHUS IS
npoBepKu. J1o 3ammThl paboThl CTYJ€HTOM JIOJKHBI ObITh CAeaHbl HEOOXOAUMbIE UCIIPABIECHUS
U JIOTIOJIHEHUS 110 BCEM 3aMEUaHUsM IPETo1aBaTes.

[Ipn nonoxutensHoM pe3yinbTare ouneHuBanuss PI'3(P) cryaent e€ pacneuatsiBaer,
nepeaaeT Ha Kadeapy U 3allMIIaeT 10 CECCUM B HA3HAYEHHOE MPEMNo/iaBaTeseM BpeMsl.

3amura PI'3(P) cocroMT B HHAMBUAYAJIBHOM YCTHOM COOECEIOBAHUU CTYAEHTA C
npenogasareneM. B mporecce 3alMThl BBISBISIETCS YPOBEHb 3HAHUM CTYJIEHTA, CTENEHb €ro
CaMOCTOSITEIBHOCTH TIpH  BBbINOJIHEHMH paboTbl. I[lo pe3ynpTaTam 3aluThl  CTYAEHTY
BBICTABJIIETCSl OLIEHKA B COOTBETCTBUHM C KPUTEPUSAMH, MPUBEJCHHBIMM B I. 2 HACTOSILETro

[Tacnopra.
I

2. Kpurepun ouneHKu pe3yjabTaTOB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMU OCBOEHMS
HHAUKATOPOB JO0CTHKEHUsSI KOMITeTEeHIUI

OOue mpaBuiia BBHICTABICHHUS OLEHOK TEKYLIEH aTTecTaly ONpeAesstoTcs OalIbHO-
PEUTUHIOBOW CHCTEMOM, YCTAaHOBIIEHHOM JIOKaJIbHBIM akToM HI'TY.



PI'3(P) cumtaercsi BBHINOJHEHHONW Ha MPOABHHYTOM YpPOBHE, €CIH BCE HEOOXOAUMBIE
pacdeTsl TPOW3BEIACHBI CaMOCTOSTENIbHO M 0e3 ommbok; Bce pasnensl PI'3(P) BemosHeHBI
NpaBWIBHO U B MOJHOM 00BeMe; paboTa oopMiIeHa B COOTBETCTBUU C TPEOOBAHUSAMH; ClIaHA
MpernojaBaTeNlo B yKa3aHHbIE CPOKM M HE BO3Bpallanach Uisl TOpaOOTKH; NaHbl MOJIHbIE U
pa3BepHYThlE€ BBIBOJbI M PEKOMEHJAIMM; HA 3allUTE€ CTYIACHTOM JlaHbl YBEPEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYIMHOCTh 3allJIAaHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX
C HMUMHU WHJIUKATOPOB JTOCTHKEHUS KOMIICTCHLUH HE COJIEPXKUT MpOOEsioB. 3aKperuIeHHBIE 32
PI'3(P) xomnerenuu copMupoBaHbl Ha MPOABUHYTOM ypoBHE. OlieHKa cocTaBisieT oT 18 10
24 Gannos.

PI'3(P) cumTaeTcs BBIMOIHEHHON HA 6a30BOM ypOBHE, €CIIM BCE HEOOXOIMMBIC PacueThl
MIPOU3BEJICHBI CAMOCTOSTENILHO U 0€3 CYIIECTBEHHBIX OMMOO0K; Bce pasaeibl PI'3(P) BrimonHeHb
MPaBUIIbHO, HO €CTh 3aMeYaHus K MOJIHOTE IpeaocTaBieHus nHbopMauu; padbora odpopmieHa B
COOTBETCTBUHM C TPeOOBAaHUSMH; CllaHa IPENOJABATEeNI0 B yKa3aHHbIE CPOKH W OJHOKPATHO
BO3BpalllajiacCh CTYACHTY MJI HE3HAYUTENIbHON MOpaOOTKH; B 3aKIIOYCHHH JAaHbl BBIBOJBI U
PEKOMEH/IAllMH; Ha 3alIUTEe CTYACHTOM JAOMYIICHBI HETPHHIMIHAIbHbIE OMMOKH. COBOKYITHOCTb
3allJIJaHUPOBAHHBIX PE3yJbTaTOB W COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTHKEHUS
KOMIIETEHIIMH COJIEP>)KUT HECYIIECTBEHHbIE Mpolenbl. 3akperuieHHble 3a PI'3(P) xomnerenuun
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1ieHKa coctaiseT oT 12 o 18 6annos.

PI'3(P) cumraercss BHIIOJHEHHOW HA MOPOrOBOM YpPOBHE, €CIUM BCE HEOOXOIUMBIC
pacueTsl TPOU3BEIEHBI CAMOCTOSITEIbHO, HO C OIIMOKAaMHU, 4YacTb M3 KOTOPBIX HOCHUT
NPUHIUIHAIBHBIN XapaKTep; eCTh 3aMeUaHysl K OJHOTE peA0oCTaBlIeHus HH(opMalm; padbora
opopmiIeHa B COOTBETCTBUU C TpeOOBAHMSIMHM, CHAaHA TPENOAAaBATEN0, HO HEOIHOKPATHO
BO3BpAIllajiach CTYACHTY UIsl 1OPaObOTKH; B 3aKIIOYCHUU JaHbl KpaTKue BhIBOBL; 3ammTa PI'3(P)
BBI3BIBACT y CTYJEHTa Cepbe3HbIe 3aTpyAHeHUs. COBOKYIMHOCTh 3aIlJIAHUPOBAHHBIX PE3YyJIbTaTOB
U COOTHECEHHBIX C HMUMM HHIUKATOPOB JOCTH)KEHHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHbIE
npobenbl. 3akpervieHHble 3a PI'3(P) kommerenmuu chopMupoBaHbl Ha MOPOTOBOM YPOBHE.
Onenka cocrasisieT ot 6 10 12 Ganos.

PI'3(P) cuutaercsi He BBINOJHEHHOW (HIXKE IOPOTOBOTO YPOBHS), €CIH PACUETHI
IIPOU3BENEHBl C CEpPbE3HBIMU OIIMOKAMHU; €CTh 3aME4aHMsl K TIOJHOTE HPEJOCTaBICHUS
unpopmanuu u odopmienuto; PI'3(P) Obula cmana mnpenonaBarento, HO HEOAHOKPATHO
BO3Bpalllajiach CTYACHTY AJIs JOpabOTKHU, UTO HE NMPHUBEINO K yayulieHuto ee kayecta; PI'3(P) ne
JIOTIYIIIEHA 10 3alUThl, YTO CBHUJETEIBCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJIEHTOM pe3yabTaToB. COBOKYNHOCTh 3aIUIaHWPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMH WHJIUKATOPOB JOCTHUKEHUS KOMIIETEHLMHA COAECPKUT MHOMXECTBEHHBIE CYIIECTBEHHbIE
npobenbl. 3akperuieHHbie 3a PI'3(P) xommereHuun He chopmupoBanbl. OleHKa COCTaBIISET
MeHee 6 6aioB.

3. HIkaJuaa oueHkun

B o6meit onenke no aucruruinHe Oamisl 3a PI'3(P) yuuThIBaroTCs B COOTBETCTBUHU C
npaBWiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, TPHUBEIEHHBIMH B pabodell mporpamme
JVICTIATUTAHBL.

PI'3(P) kak ¢opma Tekymiei arrtectanuu (KOHTPOJSI) IO JHMCHMIUIMHE CUYUTACTCS
YCIICIIHO BBIITOIHEHHOMH, €CITM CyMMa MOTYYeHHBIX OaJIJIOB 110 BCEM €ro 33IaHHsIM COCTABIIET OT 6
710 24 GayuIoB BKIIIOYUTENBHO.

4. TlpumepHublii nepeuyensb Tem PI'3(P)

1. Pa3paboTka TEXHOJOTUYECKOTO MpoIecca TePMUUYECKONH 00padOTKH KOJIEHIATOTO

Basa
2. Pa3paboTka TEXHOJOTHYECKOTO MpoIlecca TePMHUIECKOH 00pabOTKH MIeCTEPHH
3. Pa3paboTka  TEXHOIIOTMYECKOTO  MpoIliecca TEPMHUECKON  00paboTKH

pachpeieuTeIbHOTO Baja



N OA

9.

10.
11.
12.
13.
14.
15.

Pa3paboTka TeXHOJIIOTHYECKOT0 Mpolecca
Pa3paboTka TeXHOJIOTHYECKOTo mporecca
Pa3paboTka TeXHOJIOrH4IecKoro mpouecca
Pa3paboTka TEXHOJIOTHYECKOro mporecca

TEPMUYECKOI 00paboTKH KopIyca
TEPMUYECKON 00pabOTKH KPOHIITCHHA
TEPMUYECKON 00paboTKH aepskaTesns
TEPMUYECKON 00pabOTKH TUTAaHKU

Pa3paboTka TEXHOJIOTMYECKOrO Ipolecca TEPMUUYECKOH 0OpabOTKM ILIUIIEBOTO

Basa

Pa3paboTka TeXHOJIOrHYECKOro Mpouecca
Pa3paboTka TEXHOJIOrMYECKOro Mporuecca
Pa3paboTka TeXHOJIOrHYECKOro Mpouecca
Pa3paboTka TeXHOJIOTrMUECKOro mporecca
Pa3paboTka TeXHOJIOrHYECKOro Ipouecca
Pa3paboTka TeXHOJIOrMYECKOro mporecca
Pa3paboTka TeXHOJIOrHYECKOro IpoLecca

TEPMHYECKON 00pabOTKH KOXKyXa
TePMUUYECKON 00paOOTKH KPBIIIKH
TEPMHYECKON 00paboTKH ¢raHIa
TEPMUYECKOI 00pabOTKH MepeX0JHIKA
TEPMHYECKON 00pPaOOTKH 3arTyIIKH
TepMUYECKOH 00paboTKH Baja
TEPMHYECKON 00paOOTKU OCHOBAHWS

* CTygeHT MOXET CaMOCTOSATEIbHO BBIOpaTh  KOHPUTYyparuio (YepTex)  JeTaau
CIIOHOU (hOPMBI, TIPH ITOM MapKa MaTepuaia, YpOBEHb MEXaHUYECKUX CBOWCTB U IPOrpaMma
BBIITYCKa JICTAJN 3a/IAal0TCS MPETOAaBaTEeIIeM.

Oopa3zen 3aganns Ha PI'3
3amanne Ne 4. Pa3paboTaTh TEXHOJIOTUYECKUHN TPOLIECC TEPMUYECKONH 00pabOTKU KopIyca.
TepmooOpaboTka — 3akainka ¢ ormyckom. Matepuan — ctanb 30XI'CA. HRC 45. [Tporpamma
BhIrycka — 15000 mt/mecsu.
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denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC <<O60py,I[OBaHI/I€ " aBTOMaTU3anus npoucccoB TEIJIOBOH O6pa6OTKI/I)),

8 cemectp

1. MeTtoauka oleHKH

DKk3aMeH TpoBOAUTCS B (OpME THUCBMEHHOTO TECTHPOBAHUSI C  HCIIOJIh30BAHUEM
AIIEKTPOHHON MH(POPMALMOHHO-00pa30BaTEIbHOM cpenabl HITY (http://
WWW.nstu.ru/sveden/eos).

TecToBbIe 3amaHMsi OXBATBIBAIOT Bce cojepkanue «O00OpynoBaHHE M aBTOMATH3AIHS
MIPOIIECCOB TEIJIOBOM 00PabOTKI».

Tect cocrout u3 40 BOMPOCOB Pa3IMYHOTO BHJA U TO3BOJSIET MPOBEPUTH PE3YJbTATHI
o0y4YeHHs IO TUCIMIUIMHE, COOTHECEHHBIC C YCTAHOBICHHBIMH B MPOTrpaMMe HHIMKATOPAMH
JOCTH)KEHUS] KOMITETCHIIU .

2. Kpurtepuu oueHkH pe3ybTaTOB 00yUYeHHUsI, COOTHECEHHBIX ¢ YPOBHSIMH OCBOEHHUSI
HHIUKATOPOB JO0CTHKEHUs KOMIIeTeHIUIi

BrimonHeHue Tecta 3acuMTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIIH CTYACHT IMPABHIBLHO
OTBETHJI HAa BCE BOMNPOCHI TECTa, 3HAET OMNPEACICHHUS BCEX IOHATHH, MPOJEMOHCTPHPOBAI
CIOCOOHOCTh  0€30IMMO0YHO yCTaHABIMBATH ITOCIICOBATEIBHOCTh M COOTBETCTBHE MEKIY
MpoIecCaMd M SIBJICHUSMH, BBISBIATH MPOOJEMBbI, MpeiaraTbh MEXaHU3Mbl UX PpeIIeHHUs,
Hpe)]CTaBJ'IfICT KOJIMYECTBCHHBIC W KAa4YCCTBCHHBIC XapaKTepI/ICTI/IKI/I OHpeI[eJ'ICHHI)IX HpOHeCCOB
COBOKYIMHOCTh pe3yIbTaTOB O0YYEHHUS MO IUCIUIUIMHE U COOTHECEHHBIX ¢ HUMH HHIUKATOPOB
JOCTHKEHUSI KOMIIETEHIIMII HE COAEpXKHUT MpoOenoB. YCTaHOBJIEHHbIE B IpPOrpaMMe
KOMIIETeHIIMH chopMHpoBaHbl B ToTHOM oO0beMe. OreHka coctanisieT oT 35 10 40 6aios.

BrimonHeHne Tecta 3acUMTHIBACTCS HAa 0a30BOM YPOBHE, €CJIHM CTYACHT IPaBHIILHO
OTBETUJI Ha %3 BOMPOCOB TECTa, 3HAET OMPEIECIICHUS OCHOBHBIX TMOHATHH, MPOJIEMOHCTPUPOBAI
CIIOCOOHOCTh YCTaHABJIMBATH TIOCJEIOBATEIILHOCTE W COOTBETCTBHE MEXKIY NPOIECCaMH U
SBIICHUSIMH, TIPABHJIBHO XapakTepu3yeT mpolecchl H siBieHUA. COBOKYMHOCTh pPe3yJbTaToOB
06y‘~ICHI/I$I 10 OTUCIHUIIJIINHE U COOTHECCCHHBIX C HUMHU I/IH)II/IKaTOPOB JOCTUXXCHU S KOMHeTCHHI/II\/JI
COJICP’)KUT HECYIIECTBEHHBIE TMpoOenbl. YCTAaHOBIEHHBbIE B MPOTrpaMMe KOMIIETEHIUU
chopmupoBanbsl Ha 6a30BOM ypoBHe. OrieHka coctaBiisieT oT 27 10 35 6amioB.

BrimonHenue Tecta 3acUMTHIBAETCS HAa MOPOrOBOM YPOBHE, €CIU CTYACHT MPaBHILHO
OTBETWJI OT /2 JI0 % BONPOCOB TECTa, 3HACT OMNPEICICHUS OCHOBHBIX TOHSTHH,
MIPOJAEMOHCTPUPOBAJ CITOCOOHOCTh YCTAHABIMBATH MOCIIEIOBATEIILHOCTD M COOTBETCTBUE MEKIY
nporieccaMu M sBieHUSIMH. COBOKYMHOCTh pe3yJbTaTOB OOy4YeHHUS TO AUCHUIUIMHE U
COOTHECCHHBIX C HHMHU I/IHHI/IKaTOpOB JOCTUXCHUA KOMHeTeHHI/Iﬁ CO}Iep)KI/IT np06emﬂ.
YcTaHOBIIEHHBIE B TIPOrpaMMe KOMIIETEHIIMU C(HOPMUPOBAHBI HAa TOPOTroBOM ypoBHe. OlieHKa
cocrasirszeT ot 20 1o 26 0ayuioB.

BrimonHenue Tecta CuUMTaeTCs HEYAOBJIETBOPUTENIBHBIM, €CIU CTYISHT MPaBHIBHO
OTBETHJI MCHEE YeM Ha IIOJIOBHHY BOIPOCOB TECTa, HE 3HACT OINpPEISICHUN TOHATHH, HE
MPOAEMOHCTPUPOBAJ CIIOCOOHOCTh YCTAaHABIMBATH MOCIEI0BATENILHOCTh M COOTBETCTBUE MEKIY
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nporieccamu U siBNeHUSAMH COBOKYITHOCTH PE3yJIbTaTOB OOy4YeHUS MO [UCIHUIUIMHE U
COOTHECCHHBIX C HUMHU HWHIWKATOPOB JOCTH)KCHHS KOMIICTCHIIMH COJEP)KHT CYIICCTBEHHBIC
npo0Oebl. YCTaHOBJICHHBIE B MPOTpaMMe KOMIETSHIIMHA He chopMUpoBaHbl. OIIEHKa COCTABIISET
MeHee 20 6ajoB.

3. IlIkana oneHKH

DK3aMeH CUMTAeTCsl CAAHHBIM, €CIIM CyMMa OajlIoB [0 BCEM 3aJjaHUsIM OHJIeTa COCTaBIISCT
or 20 pmo 40 OGamwioB BrmoumtensHo. Cymma wMenee 20 OamioB  mIpuU3HAETCA
HEYJIOBJIETBOPUTEIHHBIM PE3YIbTATOM MPOMEKYTOUHOM aTTeCTAIlMH 110 AUCHUIUIMHE.

B o0meit omenke N0 IUCHMIUIMHE HK3aMECHAIMOHHbIE Oaibl yYUTHIBAIOTCS B
COOTBETCTBHUH C IIPABUJIAMH OAJTbHO-PEUTHHIOBOM CHCTEMBI, ycTaHOBIeHHBIMU B HI'TY.

4. TlpumepHbIii TECT JJIs IK3aMeHa

VY1Bepxnaro:
3aB. kadenpoii 014 (0]
« » 20 1.

Tect
o 1
o qucrurumae «O0opyIoBaHUE M aBTOMATH3AIHUS TIPOIIECCOB TEIUIOBO 00paOOTKI)

Bomnpoc 1.
Kakoii crioco6 siBnsiercst Hanbosiee paroHaTbHBIM JIJIsl TOBBIIICHUSI CKOPOCTH OXJIQKICHUS B
ra3oBbIX CpeJax
e VYBeIMYECHME TEIUIONPOBOJHOCTH ras3a
e OxJaxaeHue rasa
e IlpunyaurejbHasi HMPKYJISIHS ra3a
Bormpoc 2.
Kakoli (pu3nueckuii MpUHLIKI UCTIOIB3YETCS JUISl OXJIAXACHUS U3JIeIUH B 001aCTh
OTPULIATENIbHBIX TEMIIEPATYP
e Hcnapenue xiiagaresHra
e KonzaeHcauus xyiagareHra
e Kpucramumsanus xJ1aJareHra
Bompoc 3.
Kakue ycTpoiicTBa nojyiexar o0s3aTeIbHOMOM peructpaiuu B oprasax PocrexHazopa
e JleOenxu

e KoHBeiiepbl

e JloMKpatsl

e DjekTpoTeiabdepsl
Bormpoc 4.

[Tpu pacuere TEMIOBBIX MOTEPH Yepe3 (PyTEPOBKY HAUMEHEE 3HAUUMBIM (PaKTOPOM SIBIISIETCS €€
® TONIIWHA
® TeIIOeMKOCTh
®  TEIJIONPOBOJHOCTh

Bomnpoc 5.

st kakux u3aenuii Hanbosiee 1eaecoo0pa3Ho UCIOIb30BAHUE TIPSIMOTO (IJIEKTPOKOHTAKTHOTO)

1
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Harpena
e  VYrojaku

e [llecrepHu
e KosieHuarsie Bajibl
e KopnycHble usaenus
e Jlucrtsl
Bompoc 6.

Kaxoit u3 crmioco00B MOBBIIICHHS] TOYHOCTH YIIPABJICHUS TEIJIOBBIM PEKUMOM TIEUH MPU
MO3UIIMOHHOM PETYJIMPOBAHUH TEMIIEPATYPHI SBISETCS HanOoJIee paluOHATLHBIM
® [IPUMEHEHUE BBICOKOTOYHBIX U3MEPUTEIBHBIX JIEMEHTOB
® LCIOJIb30BaHWE MAJIOMHEPIIMOHHBIX HarpeBaTesen
e MpUMEHEHHEe MAJOMHEPUMOHHBIX U3MEPHUTEIbHbBIX 3JIEMECHTOB
® [IPUMEHEHHE BBICOKOTOYHBIX PETYISATOPOB
Bomnpoc 7.
B dyem u3zmepsieTcs BBIXOJHON CUTHATI TEPMOIIAPhI
e B rpanycax Lenscus
B Munnmamnepax
B MunnmBaTTax
B KeapBuHax
B MmuiimBoJbTaX
Bompoc 8.
Kaxkoi metamun HE siBnsieTcst OCHOBOM ISl U3TOTOBJIEHUSI U3MEPUTENIBHBIX 3JIEMEHTOB
MPOBOJHUKOBBIX TEPMOCOIPOTHUBICHUI

o JKeneso

e Menn

o [IInmaruna
Bompoc 9.

Jlo xakoi temneparypbl (°C) I0IlyCTUM HArpeB BOJBI B 3aKAIOYHOM OaKe
e 30
70
40
80
50
60
Bomnpoc 10.
ITo xakomy OCHOBHOMY kpurepto BBIOHAIOT MaTepual i IeKTPUUECKUX HarpeBarTesiei
e [lo pecypcy paboTsl
e [lo padoueit TeMneparype
e [lo ynoOcTBy KperniaeHus
e [lo croumocTn
Bompoc 11.
HanOonee pannoHanbHO NpUMEHEHNE TNIAMEHHOM MOBEPXHOCTHOM 3aKallKi B YCIOBUSIX
e MeukocepuiiHOIO NPOM3BOACTBA
e KpynHOCEpUIHOIO MPOU3BOICTBA
e MaccoBoro nmpou3Bo/ICTBa
Bompoc 12.
Munepansubie maciia HE CJIEJIEVET ucnonb3oBath A1 OXJIaXKIECHUS
e Craeii 00bIKHOBEHHOI'0 Ka4ecTBa
e [IpyXHUHHO-pECCOPHBIX CTAJIEU
e DBEICTpOpEXKYIIUX CTallen



e IHCTpyMEHTAIBHBIX JIECTUPOBAHHBIX CTAJICH
Bonpoc 13.
K nononaurensaoMy o6opynoBanuto HE otHOCST
e [lpecchl 115 IpaBKU U3JAETUN
e (OOopynoBaHue AJisi OYUCTKHU AETajCil OT OKAJTUHBI
e OOopynoBaHue 1Jisl OYMCTKH U OXJIAKIEHHUS 3aKAJTOYHOM Cpeabl
e MoeuHbl€ MallIHbI
Bonpoc 14.
Kakoii napamerp HE yxa3bIBaroT B MapLIpyTHBIX KapTax TeXHoJorudeckoro npouecca TO
e Pabouyro cpeny
e TBepmocth neranu

e [Ipouynocts neranu

e Temneparypy cpensl

e CkopocThb OXJIaXAeHUs
Bompoc 15.

OCHOBHBIM JIOCTOMHCTBOM OXJIQXKJAtOILEl cpe/ibl HA OCHOBE BOJIHBIX PACTBOPOB COJIEH SIBIISETCS
e Huskas BepoATHOCTb 00pa30BaHuUsl 3aKaJIOUHbIX TPELIUH
e VYMeHblIeHHE "TIATHUCTOCTH'" CTATH
e VYMeHbILIEHUE TEPMUUECKHUX ITOBOJOK JIeTanen
Bonpoc 16.
Perynsaropsl mponopuoHagIbHOTO AEUCTBUS pabOTAIOT MO 3aKOHY
e l3MeHeHHE MOLTHOCTH MTPONOPIIMOHATIBHO CKOPOCTH U3MEHEHUS TEMIIEPaTypPhbl
e l3MeHeHMe MOIHOCTH NMPONOPLUHMOHAIBHO OTKJIOHEHHIO TeMIIepaTyphl
e CKOpOCTh U3MEHEHHS MOILHOCTH MPOIOPLHOHAIBHA OTKJIOHEHHUIO TEMIIEpaTyphbl
Bormpoc 17.
B xakxom Mecte 00bIYHO pacIOJI0KEHBI TEIVIOBBIE KPaHbl B 3JIEKTPUUECKUX 3aKATOYHBIX TeUax
e  Mexy AeTalblo U 3arpy304HbIM OKHOM
e Mexay HarpeBaTeJIsIMH M 1eTAIbIO
e Mexnay AeTanapio U TEPMONIAPO
Bompoc 18.
JUis 3aKasku yriepoAuCThIX cTajge Heo0X0AUMO 00eCIeYUTh BBICOKYIO CKOPOCTh OXJIAXKICHHS
B Jiana3oHe
® IEepPJHUTHOIO NPeBpPaLCHUs
® ayCTCHHMTHOI'O IIPEBPAICHHUS
e OElHUTHOrO MpeBpaLIeHUs
® MAapTEHCUTHOI'O IIPEBPALICHHUS
Bomnpoc 19.
Kakoii u3 perynaropoB o0ecrieunBaeT MaKCUMaIbHYI0 TOUHOCTb PETYIMPOBAHUS TEMIIEPATypPbl
IIPU CTAllMOHAPHOM TEIUIOBOM PEXHUME
e MHurerpanbHblil
e [IponopuuoHanbHbIN
e JluddepeHunanbHbIHN
Bompoc 20.
Jnst pacueTa eMKOCTH 3aKaIOYHOTO Oaka He0OXOMMO 3HATh
TemnepaTypy KUIIEHHsI CPENIBI
TemnonpoBoIHOCTb CPEIbI
TenyioeMKoCTB Cpeabl
TemnepaTyponpoBOIHOCTb CPENIbI
Bompoc 21.
K xakoMy Buy OTHOCHTCSI 000pyAOBaHUE I MPOOOIOATOTOBKH
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e K nonosHHUTEIbHOMY
e K ocHoBHOMY
e K BcroMoraresnbHOMY
Bonpoc 22.
B3Bemennslie cpenbl 11enecoodpa3Ho UCHOIB30BATh IS 3aKAJIKH
® QJIIOMUHUEBBIX CIUIABOB
e BBICOKOJIECTHPOBAHHBIX CTAJIel
® HEJIETHPOBAaHHBIX YIJIEPOJIUCTHIX CTANIEH
Bonpoc 23.
OCHOBHOE JOCTOMHCTBO IMUPOMETPUIECKOTO CIIOCO0a N3MEPEHHUS TEMIIEPATYPHI TI0 CPABHEHHIO C
TEpMONapHBIM
e Bricokas TOYHOCTH
e Bricokoe ObICTpOICHCTBHE
e Bo03MO0XKHOCTH H3MepeHHs TeMIIEPATYPbl Yy ABHKYIIUXCH 00bEKTOB
Bonpoc 24.
[To kako# 3aBUCUMOCTH pacTeT TEMIIEpaTypa B IIEYH IIPH BBIXOJIE €€ Ha pabouunii pexkxum
e [lo 3kcIOHEeHUMATBHOM
e [lo nuHueliHoN
e [lo mponoprroHanbHOM
e [Ilo runepbonuueckoit
Bompoc 25.
YTo nmokaxker Tepmornapa, HeJIMKOM OMEIICHHAs B HarpeTyo 1edb
e Temneparypy HarpeBarenei
e OtcyrcTBHE HATpEeBa
e Tewmmeparypy GyTepoBKH Me4n
e KoOMHaTHyIO TeMIiepaTypy
Bompoc 26.
Harpes nedax-BaHHax ¢ pacIuiaBaMH COJIeH 1eIeco000pa3HO MPUMEHSTh B YCIOBUSAX
e MaccoBoro npou3BoacTBa
e  MenkocepuitHOro MPOU3BOJACTBA
e EJMHUYHOIO MPOU3BOJCTBA
Bomnpoc 27.
[Tpu kaKoM MeTO/1€ MHAYKIIMOHHOW TepMHUECKO 00pabOTKH Ha MOBEPXHOCTH JAeTajel
naraucrocts MUHMMAIJIBHA
e Meron HENOCPEACTBEHHOTO BKIIIOUEHUS
e MeToa eAMHOBPEMEHHOM 3aKAJIKHU
e MeTox HENMPEPBIBHO-IIOCIIEI0OBATEIBbHOM 3aKAJIKU
e MeTox 1oCIe10BaTEIbHOMN 3aKaJIKU
Bompoc 28.
[Ipu MHAYKIIMOHHOM HAarpeBe C yMEHbBIIEHUEM YaCTOThI TOKA TOJIIIMHA HATPEBAEMOTO
MTOBEPXHOCTHOTO CJIOA
e Pacrer
e  VYMeHblIAETCA
e He usmensercs
Bompoc 29.
Kakoii crioco6 perynupoBanusi 00ecIieuuBaeT MAKCUMAIbHYIO PABHOMEPHOCTh TEMIIEPATypHOTO
TIOJISI TIeYn
e HenpeprnIBHBIH
e [lo3uunoHHBIN
e lmmynbcHbIN



Bompoc 30.
Ha xaxoii ctaguu HabII0AaeTCsl MAKCUMalbHask CKOPOCTh OXJIAXK/IEHHS B AKHJIKUX cpellax
e [ly3bIpyaToro KuIneHust
e JlieHOYHOr0 KHIIEHHA
e KoHBEeKTHBHOrO Tenj1000MeHa
Bonpoc 31.
[Tpu ymMeHbIIEHNN 10JIBOAUMOM MOILIHOCTH TOYHOCTh PETYJIUPOBAHUS TEMIIEPATYPHI B II€UH I1PU
IIO3ULMOHHOM PEryJIMpOBaHUU
e VYMmeHblIaeTCA
e He usmensercs
e Pacrer
Bompoc 32.
OCHOBHBIM JOCTOMHCTBOM HENPEPBIBHBIX METOIOB PEryJIUPOBAHUS TEMIIEPATYPHI 110
CPAaBHEHHUIO C MTO3ULIMOHHBIMHU SIBJISIETCS
e DBpicokas HEPaBHOMEPHOCTh TEMIIEPATYPHOTO OJIS €YU
Mauslii pacxo 31€KTPO3HEPIUU
Mauiasi AU TEIHHOCTD BBIXO0/1A TIEYN Ha PA0OUHIA PEKIM
Huskas ctouMocTs perynupyrouiero o000pyaoBaHus
Bbicokasi TOUHOCTH
Bompoc 33.
CKOpOCTbh OXJIa)KI€HUS B IOJMMEPHBIX 3aKaJIOUYHBIX Cpelax
e MensieHHee yeM B BOJie, HO ObICTpee YeM B MUHEPAJIbHOM MacJie
e MeeHHee 4eM B CIIOKOITHOM BO3yXe
e MeneHHee yeM B MUHEPaIbHOM Maciie, HO ObICTpee YeM B CIIOKOMHOM BO3JlyXe
e DbricTpee yem Boae
Bonpoc 34.
OCHOBHBIM JJOCTOMHCTBOM ITPOU3BOJIBHON KOMITIOHOBKH Y4aCTKOB T€PMOOOPAOOTKH SIBISETCS
e MuHuMaJ/IbHbIC 3aHMMAaeMble IJIOIAIN
e PannoHanbHbIE TPAHCIIOPTHBIE MapLIPYTHI
e OrcyTcTBHE NOJBOAMMBIX KOMMYHHUKALUN
Bomnpoc 35.
Kpuorennass o06paboTka 1ocie 3aKajiki yBEJIUYHUBaET
VYiapHyro BSI3KOCTb CTaJIU
TpenmHOCTONKOCTh CTaln
Teepaocthb craan
IIpouHOCTH CTaNM
’KapornpoyHocTh cTanu
Bompoc 36.
[TpyHIMI NENCTBUS TUIATOMETPUYECKUX U3MEPUTENBHBIX TEPMOMETPOB OCHOBAH Ha
e TenyoBom pacuiMpeHnH TBepAbIX TeJl
e TeruioBOM pacIIMpPEHHUH Ira30B
e TemnoBOM pacHIMpEeHNN KUAKOCTEN
Bompoc 37.
OcHoBHOE oTar4Ke 000pyA0BaHuUs JJIs 3aKAJIKH B pacIlylaBax COJe OT OOBIYHBIX 3aKaTOYHBIX
6akoB
e Hanuuue ycTpoiicTB JUIsi MHHTEHCUBHOTO MEpEMEIINBAHUS CPEJIbI
e Hajguume ycTpoicCTB 1JI OAOrPeBa Cpeabl
e Hanuuue ycTpoiicTB /Ui OUUCTKH U QUITBTPALIUU CPEIbI
e [IpumeHeHne MaTepHaIOB ¢ BBICOKON KOPPO3MOHHON CTOMKOCTBIO
Bompoc 38.



[To uBeTaM mo6GexKaIOCTH MOKHO ONPEACISATh TEMIIEpATypy HarpeBa B quana3zoHe TeMIepaTyp
(©)
e ot 100 g0 200
e ot 200 mo0 300
e 01400 1o 500
e 01300 no 400
e o1 0mo100
Bonpoc 39.
B uem uzmepsieTcs TerioBasi HHEPLMS TEPMOIIAPhI
e B KenpBunax
e B rpanycax lenbcus

e B rpanycax Llenbcus B ceKyHAYy
e B cexynaax
e B mmwmummerpax

Bompoc 40.

Jl11 HopMHUpOBaHMsI TEPMUYECKUX OIIEpaLMii paliMOHAIbHO UCIIOJIB3YIOT
e  XpOHOMETpax
e  MuKpO3JIEMEHTHOE HOPMUPOBAHHE
e YKpyIHEHHOEe HOPMHPOBaHHE



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
KYPCOBOii padoThI

no aucuuiumHe «O00pyIoBaHUE U aBTOMATH3ALIUS IIPOIIECCOB TEIIOBONH 00pabOTKM»,

8 cemecTp

1. MeToauka olleHKH.

Breimonnenune kypcoBoit pabotel (mamee — KP) sBusercs oO0s3aTeNbHBIM BHIOM
CaMOCTOSITENILHOM pa0OThI CTYIEHTA MO JUCIHILTUHE, TPEAYCMOTPECHHBIM YU4E€OHBIM TUTAHOM.

OcHoBHOHl 1enpto  BeIMoJHeHUss KP  sBnsercs ¢opmupoBaHue KOMIETEHIMH |
COOTHECCHHBIX C HUMHU HWHIUKATOPOB Mo auctuiuimae «OO0opynoBaHHWE W aBTOMAaTH3aIUs
MPOLIECCOB TEIJIOBOKH 00pabOTKU», MOCPEICTBOM 3aKpEIUICHUs, YIIyOJeHus U 0000IIeHus
3HAHUM, TMOJYYEHHBIX CTYACHTAMH 32 BpEMS TEOPETUYECKOrO0 OOY4YeHUS W MPOXOKIACHUS
MPAKTHK, & TAK)Ke BHIPAOOTKA HABBHIKOB CAMOCTOSITEIILHOTO MPUMEHEHHS 3HAHUN U HABBIKOB JIJIS
TBOPYECKOTO PEIICHHS KOHKPETHBIX 3ajad. BeimogHeHne KypcoBOil pabOThI  TOHKHO
CIocoOCTBOBATH MOATOTOBKE UX K PEIICHUIO 00Jiee CI0KHON 3a/1a4H - BBIIIOJIHEHHUIO BBITYCKHON
KBaJIM(DUKALIMOHHOM paboThl.

3amauamMyu  BBITIOJTHEHUS KYpCOBOM  palOTHI  SIBISIETCS  OBJIAJEHUE CTYACHTaMU
palMOHAIBHBIMU TIpUEMaMH cOopa, oO0padOTKH, cCHCTEMaTH3aluu WHGOOPMALMH, MPUMEHCHHS
KOMIIBIOTEPHBIX TEXHOJOTUH B 0OJACTH MPOEKTHUPOBAHUS TEPMUYECKOTO O0OpYyI0BaHUS,
MPUMCHECHUS HOPMATUBHO-3aKOHOJATEILHOW 0a3bl W yMEHHUS OICHHBATH A(P(HEKTHBHOCTH
pean3yeMBbIX IPOEKTOB U MPOTPaMM B PETHOHAIBHOMN COIUANIBHO-IPKOHOMUYECKON MOJIUTHKE.

Temsr KP cooTBeTcTByeT MpOGWMIIO MOATOTOBKH, (DOPMHPYIOTCS MperojaBaTelieM B
Hayvaje ceMecTpa U yTBepkaaroTcs 3aBenyrommm kadenpoii. KommaectBo Tem KP mocratouno
JUIsl 0OecTieueH i, KakJ1I0ro 00y4aroIierocs.

Boeinonnenune crynentamu KP HaumHaeTcss ¢ 03HaKOMIIEHHS C MPUMEPHOM TEMaTHKOM.
3akpernenue teM KP 3a cryaeHTaMu npou3BOIUTCS paclopsKEHUEM 3aBelyroliero kadeapoit
U YTBEP)KJIAeTCs pellieHreM Kadeapsl.

KypcoBas paboTa BBIIOJIHAETCS UHAUBHUYAJIBHO

Cmpykmypa Kypcoseou pabomul

TUTyIBHBIN JTUCT

1. Conepxanue.

2. Yeprex JeTany U ee OCHOBHBIE XapaKTEPUCTUKHU (Mapka MaTepuana, ypoBeHb MEXaHMUYECKUX
CBOWCTB, NpOrpaMMa BBIITYCKa).

3. Pacuer BpeMeHHU TepMUUECKOI 00pabOTKH.

4. PacueT rabapUTHBIX pa3MepoOB pabOYero MpoCTpaHCTBA MEUH.

5. Pa3paboTka KOHCTPYKIIMU CTEHOK Ieur. BriOop MaTepuaios.

6. Pacuer TeruioBbIX noteps uepe3 GyTepoBKy MeUu.

7. Pacyer Temna, HAYIIEro Ha HarpeB MeTajlia.

8. PacueT noreps Tema U3aydyeHneM 4epe3 OTKPBITHIE OTBEPCTHUS.

9. Pacuer HEy4TEHHBIX MOTEPH.

10. Pacuer ypaBHEHUs TEMJIOBOro OaiaHCca U BBIOOP KO3 (UIMEHT 3anaca.



11. Pacuet u BBIOOp 2IEKTPUUECKUX HArpeBaTEbHBIX AIEMEHTOB (UM TOPEIOK JUISl TOTUIMBHBIX
neyen).

12. Be1bop Tumna u MaTepualia HarpeBaTeIbHBIX JJIEMEHTOB.

13. BriOop criocoba 3akperyieHus] HarpeBaTelbHbIX JJIEMEHTOB.

14. Onpenenenue ko3 puImeHTa moyie3HOro ACHCTBUS TIEUH.

15. DCK13 KOHCTPYKIMHU MTEUH.

16. 3akmrouenue. B 3akiaroueHnn JOMKHBI OBITH KPATKO OTPAXKEHbI OCHOBHBIE BBIBOJIBI 110
pabote u chopmyaupoBaH 00N BEIBOJ 10 U3YyYEHHOM MpodIeMe.

17. Criucok nuTepatyphl.

18. Tlpunoxenus (ecinu Tpedyercs).

Crnucox mutepaTypsl Oo(OpMIISieTCS B COOTBETCTBUM ¢  OuOIMorpaduueckuMu
TpeboBaHusIMU B alipaBUTHOM Topsiake W BKIro4aeT oT 10 g0 20 MCTOYHUKOB (KHUT, cTaTel
pa3HbIX aBTOPOB, WHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpble OBUIM H3yY€HBl MpU
BBINIOJTHEHUH PaOOTHI.

Tpebosanus k oghopmaeruro:

O6bem KP mo 25 crpanui mammHonucHoro tekcra gopmara A4. Ilpudr Times New
Roman, 12. Hymepamusi cTpaHul] CKBO3Hasl, B HIDKHEH 4YacTH JUCTa MO ILEHTPY apaOCKUMH
muppamu. KP  nomkHa OBITH OTpemakTHpOBaHa, HE cojepxarb opdorpaduueckux,
CUHTAKCUYECKHNX U CTHJIEBBIX OIINOOK.

3akoHUEHHAasi KypcoBasi paboTa MPeaoCTaBIsSIeTCs JUIsl IPOBEPKH B 3JIEKTPOHHOM BHJIE B
CPOK, YCTaHOBIIEHHBIM mpenoaaBareneM. [IpenonaBatens oueHuBaer kadectBo KP ¢ ydyerom
TEOPETUYECKOI0 U IPAKTUUECKOTO COJEPKaHUs, TOCTUKEHUS €€ LIeJIei 1 3a1ad.

KypcoBas pabora mpoepsercss npenonaBareneMm. Ecnu npu BommonHeHun KP Obuin
JIOTIYIIEHbl OIIMOKM, TO paboTa BO3BpALLAETCS CTYAEHTY Ul HCIPABIIECHUS BBISIBICHHBIX
HEJOYETOB U 3aTeéM BHOBb IPEJOCTaBISETCS PYKOBOAUTENIO s mnpoBepku. llpu
MIOJIO)KUTEIBHOM pe3yJIbTaTe OLCHUBAHUS CTYJIEHT pacleyaTblBaeT paboTy, mepeaaeT Ha
Kadenpy U 3alIMIIAET 10 CECCUU B HA3HAYEHHOE MPEIo/1aBaTeIeM BpeMsl.

[lo pe3ynabTaTam 3amMTHl CTYJEHTY BBICTaBJISIETCS OLIEHKA B COOTBETCTBUU C
KpUTEpUSAMHU, IPUBEICHHBIMU B II. 2 HacToswero [lacnopra.

2. YpoBHM chOpMHPOBAHHOCTH KOMIIETEeHIIUH H KPUTEPHHU OLIEHKH

KypcoBas paboTa BeIloIHEHa HA POJABHHYTOM YPOBHE, €CITH:

— OHA BBINOJIHCHA B TIOJHOM COOTBETCTBHH C 33J[aHUEM, OTIUYACTCS TIYOMHOW MPOpabOTKU
BCEX pa3/CliOB COACPKATEILHOW YacTH, TEKCTOBas 4YacTh o(opmiieHa C COOJIOICHUEM
YCTaHOBJICHHBIX MIPaBUIT,

—  PYKOBOJHTEIh XapaKTePU3YeT JCATeIbHOCTh CTYACHTA IIOJIOKHUTEIHLHO (B YAaCTHOCTH,
OTMEUAET €r0 HHHUIIHATHUBY, CAMOCTOSITEIIbHOCTh, CHCTEMAaTHIHOCTh pa0OTHI HA BCEX dTamax
BBITIOJIHEHHSI pabOoThI);

— B JIOKJIAJIc MCYEPIBIBAIOIIE, TOCICIOBATEIIFHO, YETKO W JIOTHYSCKH MPABHILHO H3JI0KEHA
CyTh pabOTHI U €€ OCHOBHBIE PE3YIIbTATHI;

—  CTYIEHT CBOOOIHO BIaJeeT TEOPETHYECKHM MaTepuajoM, 0e30IHO0YHO MPUMEHSET €ro
IIPH PEIICHUH 3a71a4, CHOPMYITUPOBAHHBIX B 33J[aHUH;

—  Ha BCE BONPOCHI CTYICHT JaJI OOCTOSATENbHBIC U apTyMEHTUPOBAHHBIE OTBETHI, YOSAUTEIHHO
3aIUIIal CBOIO TOUKY 3PEHUS;

—  KOMIICTCHIIMM M COOTHECEHHBIC ¢ HUMH WHIUKATOPHI, 3aKPEIUICHHBIC 32 JUCIUTLIIMHOMN, TI0
KOTOPBIM BBITIOJTHAETCS KypcoBasi paboTa C(OpMUPOBAHEI B IIOJTHOM 00BEME.

Orenka 3a BeimonHenne KP cocrasinger 100-87 6amos.

KypcoBas pabota BbINOJIHEHA HA H230BOM YPOBHE, €CIIN:



— COOTBETCTBYET 3aJlaHUIO, OTJIMYaeTcss [IyOMHOW  TpPOpabOTKHM  BCEX  pas3felioB
COJCpKATEIbHON YacTH, TEKCTOBas 4acTh opopMileHa C COOJIOJEHHEM YCTaHOBIICHHBIX
NPaBuUT,

—  PYKOBOAMTENIb  XapaKTEPU3yeT  JEATCILHOCTh  CTYAEHTa  IOJOXKHUTEIBHO, HO C
HE3HAYNTEIILHBIMU 3aMEYaHHSIMU;

— B JIOKJIaJIC MPABUJIBHO M3JI0KEHA CYTh paOOThI U €€ OCHOBHBIC PE3YJIbTAThI;

—  CTYJEHT JOCTaTOYHO TBEPJO YCBOWJI TEOPETHUYCCKUI MAaTepHal U MOXKET CaMOCTOSTEILHO
€TI0 IIPUMCHATD,

— Ha BCE BONPOCHI CTYAEHT JajJ OTBEThl, HO HX IIOJIHOTA M apryMEHTHPOBAHHOCTH
HEIOCTATOYHBI;

— KOMIICTCHIIMU U COOTHCCCHHBLIC C HUMHW HHIAUKATOPLI, 3aKPCIUVICHHBIC 3a I[PICI.[HHJIHHOﬁ, 110
KOTOPBIM BBINIOJIHACTCS KypcoBasi paboTta, COPMHPOBAaHBI ¢ HEOOJBIIUMH MpOOETaMu U
COOTBETCTBYIOT 0a30BOMY YPOBHIO.

Ouenka 3a BeinosiHeHne KP (KIT) cocraBnsier 86-73 Gama.

KypcoBas paboTa BbIIOIHEHA HA IOPOTOBOM YPOBHE, €CITH:

— BBIIIOJHCHA B OCHOBHOM IMPaBHILHO, HO 0€3 HE0OXOAMMOW MpopabOTKH HEKOTOPHIX
pa3zienos;

—  YOYUICHBI HEKOTOPbIE MPUHIIUITHAILHBIE MOMEHTBI COJICPIKATEIILHON YacTH paboThI;

— OTBETHI Ha BOMPOCHI IIPH 3aIIUTE pAOOTHI BBI3BAIHM CYIIECTBCHHBIC 3aTPYIHCHUS;

— KOMIICTCHIIMU U COOTHECEHHBIC C HUMHU WHIAMKATOPBI, 3aKPEIUICHHBIC 32 JUCIHUILIUHOMN, 110
KOTOPOH BBIMOJHACTCS KypcoBas paboTa copMHUpOBaHBI ¢ MpoOeIaMU U COOTBETCTBYIOT
MIOPOTOBOMY YPOBHIO.

Onenka 3a BemonHenue KP (KII) cocraBnser 72-50 6amios.

KypcoBas pabota cuuTaeTcsi He BBINOJHEHHOM, €CIIM CTYJICHTOM HE MPOpadOTaHbl BasKHBIC
pa3nen1)1 HUCCIICAOBaHUA, I[OHYHICHI)I HpI/IHIlI/IHI/IaJII)HI)IG OHH/I6KI/I, HEC I/ICHpaBJIeHHI)IG I10CJIC
3ameyaHuii pykoogutens kypcoBoi KP. CtyaeHT He fomylieH K 3alluTe KypcoBOM padOThI
KOMIICTCHIIMU U COOTHCCCHHBLIC C HUMHU I/IHIII/IKaTOpr, SaKpCHJIeHHI)IG 3a HHCHHHHHHOﬁ, 110
KOTOPBIM BBITIONHSETCS KypcoBasi paboTa, He chopMHpPOBaHBI.

Orenka cocTaBisieT MeHee 49 6aiios.

3. HIkaJja oneHku.

B o0melt oneHke mo AuCHMIUIMHE Oayuibl 32 pabOThl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, TPHUBEIEHHBIMH B pabodell mporpamme
JUCIUIIIAHBL.

KypcoBast paGota mo AMCHMIIIMHE CUMUTAETCS YCIEIIHO BBINOJHEHHOW, €CIM CymMma
MOJTy4eHHBIX 0a/u10B coctapisieT oT 100 10 50 6ayioB BKIFOYUTENBHO.

Onenka 3a BemoiaHenre KP gBigeTca dacThio oOIIeH OLEHKHM 3HAHUH MO AUCIHUILIIMHE
«O0opyioBaHWe ¥ aBTOMATH3AIMs IPOIECCOB TEIIOBOM OOpPabOTKW» W YUYUTHIBACTCS B
COOTBETCTBHUHU C MPaBUJIAMH aTTECTAIUH 110 JUCIUTLTHHE.

IIpumepHBbIi epeyeHb TeM KypcoBoii padoThbl

. Pacuer n npoeKkTHpOBaHNE KAMEPHOH JIEKTPHYECKON IIEYN

. PacueT u mpoexTupoBaHNEe KaMEPHOU TOIJIMBHOW ra30BOM MeyHu.

. PacueT u mpoekTupoBaHNe KaMEPHOU TOIJIMBHOW Ma3yTHOM Me4n
. PacueT u mpoekTHpoBaHNe MAXTHOW dJIEKTPUIECKOM TTeUn

. Pacder u npoeKkTHpOBaHNE MIaXTHON TOILUIMBHOM I'a30BOM IIEYN.

. PacueT u mpoekTupoBaHUE MIAXTHOW TOITMBHOW Ma3yTHOM MeUn

~N O DR W~

. Pacuer n MMPOCKTUPOBAHUC KaMepHOﬁ SHCKTpH‘{eCKOfI II€4YH C BBIIBMKHBIM IIOA0OM



8. Pacuer u npoexkTrpoBaHne KaMepHOH TOIJTMBHOM T'a30BOM MEUH . C BBIJIBHKHBIM TI0JIOM

9. Pacder 1 mpoeKTUpOBaHKWE KaMEPHON TOTLUTMBHON Ma3yTHOM MeYd C BBIIBUKHBIM T10JIOM

10.

11

ook wn

Pacuer u npoexkTupoBaHUE 3JIEBATOPHOM 3JEKTPUUECKOMN Neun

. Pacuer u npoekTrpoBaHue 351€BaTOPHON TOIIIMBHOM ra30BOM NEYH.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

PacueT u npoekTupoBaHre 3IE€BATOPHON TOIUIMBHON MAa3yTHOM MEYH
PacueT u npoekTupoBaHHE KOJIMAKOBOW 3JEKTPUIECKOMN TTeUn

Pacuer u npoexkTrpoBaHUE KOIMAKOBOHN TOIUIMBHOM ra30BOM NEYH.
PacueT u npoekTupoBaHKE KOJMAKOBON TOTUTMBHON Ma3yTHOM MeYn
PacdeT u npoekTHpoBaHKE TOIKATEIBHON 3JIEKTPUUECKON MeUn
PacdeT u npoekTHpOBaHHE TOJIKATENHHON TOIUIMBHOM Ia30BOM TEYH.
PacueT u mpoekTHpoOBaHUE TOJIKATEIHHON TOITUIMBHON Ma3yTHOU MeUH
PacueT u npoekTupoBaHrEe KapyCeIbHOUN 3JIEKTPUUECKON MTEUH
PacueT u npoekTupoBaHre KapycelbHON TOILUTUBHOM ra30BOM MEYH.
Pacuer u npoexkTupoBaHue KapycesibHON TOIUIMBHOM Ma3yTHOM mneuu
PacueT u npoekTupoBaHUE FIEKTPUUECKOHN NIEUH € MYJIbCUPYIOLIUM ITOA0M

4. IlpuMepHblii HepevyeHb BONPOCOB K 3al[UTe KypPCOBOii padoThl

Kakue rpaHruHbIe yCI0BHS HEOOXOIMMO 331aTh Ui TOTO, YTOOBI PACCUUTATh TEPMUYCCKYIO
neyn?

Kak BBIMOJIHAETCS pacyeT BpeMEHH TEPMUYCCKOM 00paboTKm?

Kakue cocTaBIsoIne TEIUIOBBIX IOTEPh BXOAAT B YPaBHEHHE TEIUIOBOTO Oananca?

B 4em 3akirogaercs pacueT 3JeKTPUUECKHX HarpeBaTe/IbHbBIX SJIEMEHTOB?

Kakue kpurepun UCIONIB3YIOTCS TIPH pacueTe GyTepOBKUA TEPMHUUECKOTO 000PYyIOBaAHUS?

B 4eM BbI BUAMTE BO3MOKHOCTH MTPAKTUYECKOTO IIPUMECHEHUS ITOJIYyUYECHHBIX PE3yIbTaTOB?



