MUHHUCTEPCTBO HAVKHU U BBICIIETI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALIUN
desepanbHOE TOCY JapCTBEHHOE OFOKETHOE 00pa30BaTENbHOE YyUPEKASHHE
BBICILIETO 00pa30BaHMA
«BOpPOHEKCKUH IOCY 1apCTBEHHBIH TEXHUYECKUH YHUBEPCUTETY

VTBEPKJIAIO

PABOYAS IMTPOI'PAMMA JUCHUIIIIHHBI

«BBICOKOTEMIIEPATYPHBIE TEIIOTEXHOIOIMICCKUE TIPOLECCh] U
YCTaHOBKH»

HanpasJjienue noarotosku 13.03.01 TeniosHeprerrka 1 TENI0TEXHUKA

IMpoduas [IpombllieHHast TSINIOHEPIreTHKA

Kpaaudukauus BbIYCKHHKA OakajiaBp

HopmaTuBHbIi nepuoj obyyenus 4 roia /dromau 11 M.

dopma oOyuyenusi ouHas / 3a04Has

[Noa wauana noaroropku 2023 /?)

ABTOp NPOrpaMMEI N A.B. bapakos

3aBejyroluuil Kadeapoi

TeopeTuueckon u

MPOMBIIITEHHON P

TeII03HEPreTHKH A B.B. ITopTHOB
N { o -_:)/

Pyxosoautens OIIOIT = C.B. Jaxun

Boponex 2022



1. HEJHU U 3AJIAYH TUCIHHUTIIINHBI
1.1. eau AMCHUIIHHBI
Llenpro W3y4YeHUs JUCIUIUIMHBI SBISCTCS (OPMHUPOBAHUE 3HAHUK II0
MPOCKTUPOBAHHUIO, OKCIUTyaTalldd W HMCCICAOBAHUIO JHEPIEeTHYCCKUX U
TEIJIOTEXHOJIOTMYECKUX YCTAHOBOK, KOTOPBIC SIBJISIOTCS OJHUMH W3 CaMbIX EMKHX
MOTPEOUTENICH TOIIMBA U JPYTUX SHEPropecypcoB (AIEKTPOIHEPTHH, KUCIOPO/Ia,
CKaToOro BO3/yXa).

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

N3yuenne TPOrpEeCCHBHBIX TEXHOJOTHYCCKUX TMPUHIUAIIOB 00pabOTKH
MaTepHaioB; BBHIOOP KOHCTPYKIIMA HarpeBaTEIbHBIX YCTPOWCTB;, OOOCHOBAHHE
pPaIMOHAIBHOTO CHoco0a TeHepaluu TeIIOTHl; PECypco- W JHEProcOepekeHHe
MyTeM PAIHOHAIHLHOTO TEIJIOBOTO pPEXKUMa € HWHTECHCHU(UKAIIMU IIpoliecca
TeIIonepeaym.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucnuninrHa « BeiIcokoTeMITepaTypHbI€ TEIIOTEXHOJIOTHYECKHE MPOIIECCHI U
YCTAHOBKW» OTHOCHUTCS K JUCIUIUIMHAM 4YacTd, (HOPMUPYEMOH YdaCTHHKAMH
oOpa3oBaTeIbHbIX OTHOIIEHNH O10Kka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O
JAUCHUIIJIMHE
[Ipouecc U3y4YEeHUs JTUCIUTUTHHBI «BpIicOoKOTEMIIEpATypHBIE
TEIJIOTEXHOJIOIMYECKUE MPOLECCH U YCTAaHOBKW» HampasieH Ha (hOpMHUpPOBAHUE
CHEAYIOINX KOMIETEHIINM:
[IK-3 - CnoocobeH  mpOBOAWTH  pacyeThl  JHEPTETUYECKOTO0 U
TEIUIOTEXHUYECKOT0 000PYI0BaHMsI 10 TUIIOBBIM METOAMKAM

Pe3yabTaThbl 00yueHHs, XapaKTepU3yime

Komnerennus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[1K-3 3HATh OCHOBHBIC 3aKOHOMEPHOCTH U TEHJCHIIUU
Pa3BUTHUS TEXHUYECKUX OOBEKTOB; COCTAB U Pa3/ebl
paboyero mMpoeKTa BHICOKOTEMIIEPATyPHBIX
TEIJIOTEXHOJIOTHH.

YMETh IPUHUMATh TEXHUYECKHUE PEUICHUS TIPH
MPOCKTUPOBAHUU TETIJIOIHEPTETHUECKUX 0OBEKTOB;
pa3pabaTsiBaTh U 0QOPMIISITH POEKTHYIO
JIOKYMEHTAIIUIO (PacYeTHO-TIOSICHUTEIIbHAS 3aIKiCKa)
JUTSI BRICOKOTEMITEPATYPHBIX TETUIOTEXHOJIOT U
MalTUHOCTPOUTENIBHBIX 3aBOJIOB; TIPOBOIUTH
YUCJICHHBIE PACUYEThI C IOMOIIIBIO
CHEIUATM3UPOBAHHBIX TIPOTPAMMHBIX TIPOYKTOB B
00J1acTH HarpeBa M OXJIaKICHUSI.

BJIaJICTh HABbIKAMH KOHCTPYHUPOBAHUSA U
MMPOCKTUPOBAHUA TCINIOTCXHUYCCKUX CUCTCM U
YCTAHOBOK; HABBIKAMHU JKCILTyaTallun




BBICOKOTCMIICPATYPHBIX TEILUIOTEXHOJIOTHH.

4. OBBEM JUCHUMIIJINHBI
TV CLHUATUIAHBI

OO6mmas TPYIOEMKOCTh

Pacrnipenenenue Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUI

o4Has popma 00ydeHust

«BbICcOKOTEMIIEPATYPHBIE
TEIJIOTEXHOJIOTMYECKUE MPOLECCHl U YCTAHOBKH COCTABJISIET D 3.€.

. Bcero | CemecTpsl
Bunbr yaeOHOM paboThI HACOB 5
AyIuTOpHBbIE 3aHATHSA (BCEro) o4 o4
B Tom uucre:
Jleknuun 18 18
[TpakTueckue 3anarus (113) 18 18
JlaGopatopusie paboTsl (JIP) 18 18
CamocrosiTesibHasi padoTa 81 81
KypcoBoii npoexkt + +
Yackl Ha KOHTPOJIb 45 45
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]l. 3) 3)
3a04Hasi Gopma o0yueHus
. Bcero | CemecTpbl
Buapl yueOHOM paboThI 4ACOB 5
AyIUTOpHBbIE 3aHATHSA (BCEro) 12 12
B Tom uucie:
Jlexn 4 4
[TpakTuueckue 3ansatus (113) 4 4
JlaGopatopusie pabotsl (JIP) 4 4
CamocrosiTeibHas padoTa 159 159
KypcoBoii npoexrt + +
Yacel Ha KOHTPOJIb 9 9
Buapl MpoMeXyTOUYHON aTTECTALMH - DK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJIeMUYECKHUE YaChI 180 180
3a4.e]. 3) 3)
5. COAEP)KAHUE JUCHUITJIMHBI (MOAYJISA)
5.1 Conep:xkanue pa3aesioB JUCHUIUVIMHBI M paclpeejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouHasi popma o0yueHust
Ne HanmeHnoBaHue TeMbI Copeprkanue pasjena Jlexny Tpax | JIab. CPC Beero,

/1t

3aH. 3aH.

qac

1 |[Beenenmue CTpyKTypHas cxema

10




TEMIOTEXHONIOTMYECKON YCTaHOBKH,
Ha3HAUEHUE OTACNBHBIX IIEMEHTOB.
OCHOBHBIE 3TaMbl Pa3BUTHS
TEIUIOTEXHOJIOTMYECKUX YCTAHOBOK,
BeAyILas pOjb OTEYECTBEHHBIX YUCHBIX B
pa3BUTHE SHEPTETUKH TEIUIOTEXHOJIOIHH.
TemnnoBas cxeMa TEXHOIOTUYECKOH
YCTaHOBKH, TEXHOJIOTUUECKUE 30HBI U
TEMIOTEXHUIECKHE JIEMEHTEI,
KJIacCU(HKAIMS TEIIOBBIX CXEM.
TemmnepaTypHbIe U TEIUIOBbIE TpaUKy,
nx knaccudukanys. TemmoTexHuueckue
HPUHIHITE OPTaHU3aIHN
TEIUIOTEXHOJIOTNYECKUX IIPOLIECCOB U
CXeMBI paboumx Kamep.

A3poJMHAMHYECKHE YCIOBUS B
paboueii kamepe

JIBMKEHHE Ta30B B TEXHOJOTHUECKUX
Kamepax. KananpHoe IBIKEHHE.
CrpyiiHO€ ABMKEHHUE, BHYTPEHHSA
LUUPKYJISIIMS ra30B, paclpeienenme
CTaTHMYECKOTO JJABJICHUS 110 BHICOTE
pabouero mpocTpaHCTBA MEYH.
OuIbTPallMOHHOE JIBUKEHUE, TUIOTHBIN
CIIOH, TICEBI00KIKCHHBIA CIIOH,
B3BEIICHHBIN CJIOM, TUKIOHHOE
JIBUKCHUE.

16

Buennuii remoodMen

Paguannonnstit HarpeB. OCHOBHBIC
criocoObI Harpesa. [IpsMoii Harpes,
YCTaHOBKH C OOJIBIIAM 00EMOM
paboyero mpocTpaHCTBa, IIAXTHBIC
nevyr. BHeNHU TenaooOMeH B mevyax ¢
00JIBIIM 00BEMOM CBOOOTHOTO
pabouero mpocTpaHCTBA BUIC
panuanuoOHHOTO TEIUIOOOMEHa,
paBHOMEPHO pacnpeesieHHbIN 1
HaIpaBJICHHBIH NPSIMO TEINI000MeEH,
HaIpaBJIeHHbIN KOCBEHHBIN
TEII000MEH, TEII00OMEH H3ITyUCHUE
npu MyQpeTUpOBaHHH MaTepuaa.
BHemHwuii TemmooOMeH B Tieuax ¢
panuaHTHEIMH TpyOamu. KOHBEKTHBHBII
HarpeB. BHemHuit TermmooOmeH B
CJI0€BBIX YCTaHOBKAX, MJIOTHBIN CJIOM,
TICEBI00KUIKEHHBIN CJIOH, CJI0EBbIE
YCTaHOBKH C KOCBEHHBIH MOJIBOIOM
Teria. KocBeHHBIH TermiooOMeH,
OCHOBHBIW PacYeTHbIC YpaBHEHHUS.

16

Bryrpennmii TermiooomMeH

OOmast MoCTaHOBKA 3a/1a9H U €€
pemenne. Pacuer HarpeBa "TOHKUX" Tedl.
Pacder HarpeBa "MaccoBbIX" Tell.
OCo0eHHOCTH BHYTPEHHETO
TEII000MEHa B TICEBIO0KIIKEHOM CIIOE.
UYncneHHble METOIBI pacyera
BHYTPEHHET0 TEIUI00OMEHa B
MOHOJIUTHBIX U JIMCIIEPCHBIX BELIECTBAX.

16

TenoBoi U MatepuaIbHBIN
6anancel BTY

TemnoBoii OanaHc, TPUXOTHBIE U
pacxoHbIe cTaThH, KO3 HUIHEHTHI
TIOJIE3HOTO JACHCTBHUS, yIEIIbHBIE
pacxoabl TOIMBa. MartepuanbHbII
0aJlaHC YCTaHOBKHU

10

OCOOEHHOCTH CXKUTaHMS TOILIMBA B
BTY

ITontHOE cropanue Tomumea. HenonmHoe
CropaHue TOILIHBA ¢ KO dUIHeHTOM
n30bITKa Bo3ayxa o < 1. HemomHoe
TOpEeHHUE NPH AUCCOLHUAIMHU TTPOIYKTOB
CTOpaHUs.

10

OrseynopHsle,
TETUIOU30JISIIHOHHBIC 1
CTPOUTENbHBIC MaTEPUAJIBI

Knaccndukanys orHeynopHsIx
MaTepHaoB, HX (H3HKO-MEXaHHYECKHE
1 pabo4me CBOMCTBA, IOPUCTOCTS,
TEIUIOIPOBOJHOCTE, TEIUIOEMKOCTb,
OTHEYIOPHOCTB, TEPMOCTOHKOCTS,

11




MeXaHH4YeCcKasi IPOYHOCTD,
[IJTAKOYCTONYHBOCTD, TEPMUUECKOE
paciupenue, npaBUIbHOCTD HOPM U
pa3mepoB. OCHOBHBIE BHIBI
OTHEYIIOPHBIX U3JICIHH,
KPEMHE3EMHUCTHIC, ATFOMOCHITUKATHEIE,
MarHe3naibHbIC, XPOMHUCTHIC,
YIJIEPOJIHCTHIC, UPKOHUCTEIE,
kapOunusle. HepopmupoBanusie
OTHEYIIOPHBIC MaTepHalbl, OTHEYITOPHBIE
OETOHBI, HAOMBHBIE MACCHI,
TOPKPET-MACCHI, 3allIUTHEIC
TapHHUCCAXKbI, PACTBOPBI, 0OMa3KH.
Temnon30sIIUOHHBIE MATCPHAEI,
JTUaTOMHUT, Tpered, acOecr,
HCKYCCTBEHHBIC TETLIOU3OJISIIHOHHBIC
MarepHaisl. Jpyrue cTpouTensHbIe
MaTepHabl.

Tleun JUIs1 Harpe€Ba METAJJIOB

TexHONOTUs U pacyueT mporecca
HarpeBa, TeMIlepaTypa Harpena,
PaBHOMEPHOCTh Harpera, yrap, pexuM
HarpeBa, TeMIICPaTyPHbIC HATPSIKCHUS,
pacyer IpoJODKUTENFHOCTH Harpesa
«TOHKHX» M «MacCCUBHBIX» Tel. [leun
IUTSL HarpeBa CIIMTKOB Mepe]T MPOKATKOM
1 KOBKOM, KaMEpHBIE MeYH,
HarpeBaTeJIbHbIC KOJIOBI, TPOXOIHbIE
HarpeBaTebHbIC TICYH, TONKATEIBHBIC, C
POJMKOBBIM TOJIOM, C IIATAIOIIIAMH
Oankamu. TepMUUECKHE TICYH, CaJOYHbIC
TICYH TIEPUOTUUCCKOTO ICHCTBHYS,
MPOXOIHBIEC TIEYH HEMPEPHIBHOTO
NEHCTBUSL. DNeKTpUIecKue
HarpeBaTeJIbHbIC TICUH.

13

IInaBunbHEBIE TIEUN

TexHosorus U pacuer nporecca
IUIaBJIEHMs], TEMIIepaTypa IJ1aBIeHuUs,
pacyeT IpOJOKUTENBHOCTH IUIaBKU.
ToruiuBHbIE [TaBUIIBHBIE T1€YH,
JIOMEHHas 11e9b, BarpaHka, KOHBEPTOP,
MapTeHOBCKas MeUb, OTpaskaTesIbHAsS
Heyb, IUKJIOHHAS 11€9b. DIEeKTPHIECKHIe
TUTaBHJIBHBIE TIEUH, TYTOBBIE MTEYH,
BaKyyMHbIE AyTOBbIE [ICUH,
3NEKTPOILIAKOBBIE MEYH,
WHIYKIIMOHHBIE ITeYH.

13

10

PanmonansHOE
TOIUIMBOMCIIONB30BaHue B BTY

OCHOBHEBIE HaIPaBICHUS
PalMOHANBEHOTO 3HEPTO- U
TEIUIOUCIIOIB30BaHMSI, OCHOBBI
0E30TXOTHBIX M YHEPTOCcOEPETAFOIIIX
METOJIOB OpraHU3allu
TEXHOJIOTMYECKUX TPOIIECCOB.
PerenepatuBHbIil mogorpes
KOMIIOHEHTOB F'OPEHHUS, IKOHOMHUS
TOIUIVBA, TIOBBIIICHHE TEMIIEPATYPHI
TOpEHUs, KIIacCUPHUKALUSL
MoJI0rpeBareNeii KOMIIOHEHTOB TOPEHHS.
PekymiepaTrBHEIE TEIIO0OMEHHEBIE
anmnaparsl, TEIUIOBOM U THPaBIMYECKHUMA
pacyer, peKynepaTop U3 IIIaaKux
CTaJIbHBIX TPYO, UTOJIbYATHIHN
peKyneparop, paiualioHHbIE
pEeKyIepaTophl, KepaMHICCKUE

peKyTepaTophl.

20

Hroro

18

18

18

81

135

3a04Has opma 00yyeHH

b3 |

HaumenoBaHue TeMbl

Copeprxkanue pasjena

Jlexin

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

BBenenue

CrpykTypHas cxema
TEIIOTEXHOJIOTNYECKONH YCTaHOBKH,




Ha3HAUEHUE OTACNIBHBIX IIEMEHTOB.
OCHOBHBIE 3Tambl Pa3BUTHS
TEMIOTEXHONOTHYECKUX YCTAHOBOK,
BEAYyILas pOjb OTEYECTBEHHBIX YUCHBIX B
pa3BUTHE SHEPTEeTUKH TEIUIOTEXHOJIOIHH.
TemnnoBas cxeMa TEXHOJIOTUYECKOH
YCTaHOBKHU, TEXHOJOTMYECKUE 30HBI U
TEMIOTEXHUIECKHE TIEMEHTBI,
KJIacCU(HKAIMS TEIIOBBIX CXEM.
TemmnepaTypHbIe U TEIUIOBBIE FpaUKy,
ux krnaccudukanus. TemmoTexHuuecKue
HPUHIHITE OPTaHU3aIHN
TEIUIOTEXHOJIOTNYECKUX IPOLIECCOB U
CXeMBI paboumx Kamep.

A3poJMHAMHYECKHE YCIOBUS B
paboueii kamepe

JIBHKEHHE Ta30B B TEXHOJOTHUSCKUX
Kamepax. KananpHoe IBIKEHHE.
CrpyiiHO€ ABMKEHUE, BHYTPEHHSA
LUPKYJSAINS Ta30B, paclpeieieHue
CTaTHYECKOTO JABJICHUS 110 BBICOTE
pabouero mpocTpaHCTBA ITEYH.
OUNBTPalMOHHOE TBHKEHUE, TIOTHBIH
CIIOH, TICEBIO0KIKEHHBIN CIIOH,
B3BEIICHHBIN CJIOM, UKIOHHOE
JIBUKCHUE.

18

16,5

Brernauii remmoooMen

Panmanmonnslii HarpeB. OCHOBHBIE
criocoOb!I Harpesa. [IpsMoii Harpes,
YCTaHOBKH C OOJIBIIAM 00BEMOM
pabouero mpocTpaHCTBa, IIAXTHBIC
neur. BHeIHMIA Tem1000MeH B meyax ¢
0opIIMM 00beMOM CBOOOTHOTO
pabouero mpocTpaHCTBA BUIC
panuanuoHHOTO TEIUIOOOMEHa,
PaBHOMEPHO pacIpeeTICHHBIN 1
HaIpaBJICHHBIH NPsIMO TEINI000MEH,
HaIpaBJICHHbIN KOCBEHHBIN
TEII000MEH, TETUI00OMEH H3ITyICHUE
npu MyQpeTUpOBaHHH MaTepuaa.
BHemnmii Temio0o0MeH B meyax ¢
panuaHTHEIMH TpyOamu. KOHBEKTUBHBII
HarpeB. BHemHuit TermmooOmMeH B
CJI0€BBIX YCTAaHOBKAX, MJIOTHBIN CJIOM,
IICEBI00KIKCHHBIN CJIOM, CIIOEBBIC
YCTaHOBKH C KOCBEHHBIH MOJIBOIOM
Teria. KocBeHHBIH TermiooOMeH,
OCHOBHBII PaCUCTHBIC YPABHCHHUS.

20

25

Bryrpennmii TermiooomMeH

OOmast MoCTaHOBKA 3a/1a9H U €€
pemenne. Pacuer HarpeBa "TOHKUX" TeIl.
Pacuer HarpeBa "MaccoBbIX" Tedl.
Oco0eHHOCTH BHYTPEHHETO
TEII000MEHa B TICEBIO0KIIKEHOM CIIOE.
UYncneHHble METOIBI pacyera
BHYTPEHHET0 TeIUI00OMEHa B
MOHOJIUTHBIX M JIUCIIEPCHBIX BEIIECTBAX.

20

21

TenoBoi U MaTepuaIbHbBIN
Oanancel BTY

TemnoBoii OanaHc, IPUXOTHBIE U
pacxo/HbIe CTaThH, KOA()HUIHEHTH
TIOJIE3HOTO JACHCTBHUSA, yIEIIbHBIE
pacxonbl TOIMBa. MartepuanbHbII
0aJlaHC YCTaHOBKHU

15

16,5

OCOOEHHOCTH CXKUTaHMS TOILIMBA B
BTY

ITontHOE cropanue Tommea. HenonHoe
CropaHue TOIUIHBA ¢ Ko duIHeHToOM
n30bITKa Bo3ayxa o < 1. HemomHoe
TOpPEeHHE NP AUCCOLMALINU POTYKTOB
CTOpaHUs.

18

17

OrHeymnopHsIe,
TETUIOU30JISIIHOHHbIE U
CTPOUTENbHBIE MaTePHAIIBI

Krnaccndukanys orHeynopHsIx
MaTepUaoB, UX (U3NKO-MEXaHUICCKHE
1 pabo4me CBOMCTBA, IOPUCTOCTS,
TEIUIOIPOBOJHOCTE, TEILIOEMKOCTb,
OTHEYIOPHOCTB, TEPMOCTOHKOCTS,
MEXaHH4ECKast IIPOYHOCTb,

15

17




IIIAKOYCTOHYUBOCTD, TEPMUUECKOE
pacLIMpeHue, NPaBUIbHOCT HOPM U
pa3mepoB. OCHOBHBIE BUIbI
OTHEYIOPHBIX H3/ICTIHH,
KPEMHE3EMHUCTHIE, AIIOMOCIIIUKATHEIE,
MarHe3uajibHbIe, XPOMHUCTHIE,
YIJICPOJMCTEIE, IUPKOHHCTEIE,
kapOunusle. HepopmupoBanusie
OTHEYIOpPHbIE MaTepHaIIbI, OTHEYIIOPHbIE
OETOHBI, HAOMBHBIC MACCHI,
TOPKPET-MAcChl, 3alIUTHbIE
TapHUCCAXKBI, PACTBOPHI, 00Ma3KH.
Teron30IAMOHHbIE MaTePHAIEL,
IMaTOMHT, Tperien, acoect,
HCKYCCTBEHHBIE TETJIOM30JISILIMOHHEIE
MaTtepHaibl. JIpyrue cTpouTensHbIe
MaTepuasbl.

8 |ITeum nuist HarpeBa MeTaIoB TexHosorus u pacuet npouecca
Harpesa, TeMIlepaTypa Harpesa,
PaBHOMEPHOCTb HAarpeBa, yrap, pexum
Harpesa, TeMIlepaTypHbIe HAIIPSKEHUS,
pacyeT IpoJOKUTENBHOCTH Harpesa
TOHKHX» U «MaCCHUBHBIX» Tell. [leun
JUISL HarpeBa CIUTKOB Tepesl MPOKaTKOH
1 KOBKOM, KaMEpHBbIE Me4H, 2 15 20
HarpeBaTeIbHbIE KOJIOALB, IPOXOAHBIE
HarpeBaTeIbHbIC MIEUH, TOJIKATEIbHBIE, C
POJMKOBBIM IIOJIOM, C IIAraroIIUMHI
6ankamu. TepMuyeckue rmeyu, cagouHbIe
[eUy NEPUOUUECKOT0 IeHCTBYS,
MPOXO/HBIE TIeYr JHETPEPHIBHOTO
NEHCTBHSL. DNeKTpUIecKre
HarpeBaTeIbHbIC MEUH.

9 |[InaBuibHBIEC ITEYH TexHosorust 1 pacueTt mnpoiecca
IUIaBJIEHMs], TEMIIepaTypa IJ1aBIeHuUs,
pacyeT IpOJIOKUTENBHOCTH IUIaBKU.
TomMBHBIE IIABUIIBEHEIC TIEYH,
JIOMEHHas 1edb, BarpaHka, KOHBEPTOP,
MapTEHOBCKAs TI€Ub, OTpaXKaTeIbHAS 1 - - 15 16
MeYb, HUKIOHHAS M1e9b. DIICKTPUUECKHE
TUTAaBHIIBHBIE [1€9H, TYyTOBBIC TTCUH,
BaKyyMHBIE JyTOBBIE TICUH,
3JIEKTPOILIAKOBbIE [IEYH,
WHIYKIIMOHHBIE ITeYH.

10 |PammonamsHOE OCHOBHEBIE HaIPaBICHUS
ToIuMBoMcIoNb30Banue B BTY PalMOHAIBHOTO SHEPTO- U
TETIIIONCIIONB30BaHNS, OCHOBBI
0E30TXOTHBIX M YHEPTOCcOEPETAFOIIIX
METOJIOB OPTaHHU3AIINHI
TEXHOJIOTHYECKHUX HPOIECCOB.
PerenepaTuBHbIi o10rpeB
KOMIIOHEHTOB T'OPEHUsI, JKOHOMHUSI
TOIUTNBA, MOBBIIICHHE TEMIIEPaTyPhI
TOPEeHHs, KITaCCU(HUKAIHS
nojorpeBaresiell KOMIIOHEHTOB TOPEHHSI.
PexymnepaTruBHBIE TEIII00OMEHHBIE
anmaparsl, TETIOBOH U THIPaBIMIECKIH
pacuer, peKynepaTop U3 IIagKkux
CTaJIbHBIX TPYO, UTOJIbYATHIN
peKyreparop, paauanuoHHbIE
peKyIepaTopbl, KepaMHUUeCKUe

peKyTepaTophl.

Hroro| 4 4 4 159 171

5.2 IlepeyeHb J1a60pPaTOPHBIX PadoT
Jlaboparopnas pabora Ne 1. MccnegoBanvue ruapOJUHAMUKA YCTAHOBKH C
TICEBIOOKIKEHHBIM CIIOEM.




Jlabopatopuast pabora Ne 2. MccrmemoBaHue BHENTHETO TEIUIOOOMEHa B
ANEKTPUUYECKON My(eTbHON TeUn.

Jlabopatopnass pabora Ne 3. HccnenoBaHue — HECTAlIIOHAPHOTO
TEMIIEPATYPHOTO MOJIsI B 0ECKOHEYHOH TIIIACTHHE.

JlabopatopHast pabota Ne 4. TerioBoii 6anaHc 3IEKTpUUIECcKOl MydenbHON
TICYH.

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOCHHE JAMCIMILTHHBI
IpeIyCMaTPUBAET BBHIMIOJHEHHE KYypCOBOTO MPOEKTa B S ceMecTpe Ui OYHOU
dbopmbl 00ydeHMs, B 6 ceMmecTpe A1 3a09HOM (OPMBI OOyICHHSI.

IIpumepHas TemaTuka  KypcoBOoro nmnpoekra: «TemoBod  pacuer
HarpeBaTeNbHbIX M€Yl HEMPEPHIBHOTO JCHCTBUM.

3amaun, peraeMble MU BBIITOJHEHUU KypCOBOTO MPOEKTA:

- pacueT TOpeHus TOIINBA, TEIJIOBOW U MaTepualbHbIN OalaHChI;

- pacueT BHEIIHETro TEIUIOOOMEHAa U OIpeNeieHHE MPOAOKUTEIBHOCTH
HarpeBa, OINpeesICHUE OCHOBHBIX PE3epBOB PabOUEro MpPOCTPAHCTBA U pacxoja
TOIINBA;

- pazpa0oTKa MEPONPUATHI MO pallMOHAIN3ALNN TOIUIMBOUCIIONB30BaHUS U
pacuer TeIIOTEeXHNYEeCKON yCTaHOBKHU (BO3AyXomoaorpesarens, KY).

KypcoBoif mpOeKT COCTOUT U3 paCYETHO-TIOSCHUTEIBHOMN 3alMCKU 00BEMOM
35-40 cTpaHHI] pyKOIIMCHOTO TEKCTa U YepTexa B popmare A3.

7. OHEHOYHBIE MATEPUAJIbI IJIS ITPOBEJIEHUSA
IMPOMEXYTOUYHOMN ATTECTAIIUU OBYUYAIOIIIUXCH 11O
JUCHUIIJINHE

7.1. OnucaHue moka3aresjieii U KpUTepPHeB OLEHMBAHUSI KOMIeTEHIUii
HA Pa3jIMYHBIX dTanax ux GopmMupoBaHusl, ONMUCAHUE IKAJ OLEHUBAHUS

7.1.1 ITan Tekymero KOHTPOJIA

Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM W MEKCECCUOHHOM aTTECTAIMU
OLICHUBAIOTCS 10 CIEAYIOLIEH CUCTEME:

«aTTEeCTOBAHY;

«HE aTTECTOBAHY.

Komite- PesyabraTnl 00yueHus, Kpurepnu
XapaKTepu3yoIue ATTecTOBaH He arTecToBaH
TCHIHA c¢()OPMHPOBAHHOCTH KOMIIETCHIIHH OUCHUBAHNSA
TIK-3 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH | AKTHBHAas paboTa Ha BrinonHenue Hesrinonaenue
1 TCHACHIIUU Pa3BUTHUSL MPAKTUYCCKUX 3aHATUAX, pa60T B CpOK, pa60T B chK,
TEXHUYECKUX OOBEKTOB; COCTAB M |0TBEYAET HA TEOPETUIECKHE TIPe1yCMOTPEHHBIIT | IPeyCMOTPEHHBIIT
pa3zaensl pabovero mpoeKTa BOIPOCHI TP 3alIUTE B paBounx B paboumx
BBICOKOTEMITEPATYPHBIX KYpCOBOTO MPOEKTa IPOIDAMMAX IDOrDAMMAX
TEMJIOTEXHOJOTUH. porp porp
yMeTb IPUHUMATh TeXHUUECKHe |BrimonHenne kypcoBoro BrinosHeHUE HeBrsimonnenue
PEUICHUA TPU MTPOCKTUPOBAHUU IMPOCKTAa, BbINIOJHCHUE pa60T B CPOK, pa60T B CPOK,
TEIUIOPHEPTETHUECKUX 00BEKTOB; |1a00paTOPHBIX paboT TIPe1yCMOTPEHHBIIT | IPeyCMOTPEHHBIIT
pa3pabatsiBaTh U 0QOPMIIATH B paGoumx B pabounx
TPOCKTHYIO IOKYMCHTAIUIO nporpammax nporpammax
(pacueTHO-TIOSICHUTEBHAS
3aIucKa) I
BBICOKOTEMIEPATYPHBIX




TEIJIOTEXHOJOT Ui

MAalIMHOCTPOUTENBHBIX 3aBOJIOB;
MIPOBOJIUTH YHCIEHHBIE PACUETHI C
MIOMOIIIO CHELUATN3UPOBAHHBIX
IIPOTrPaMMHBIX IPOJYKTOB B
o0J1acTy HarpeBa M OXJIaKICHHS.

BJIaI€Th HABBIKAMU
KOHCTPYHPOBAHUS U
MIPOEKTHPOBAHUS

YCTaHOBOK; HaBbIKaMH
SKCIUTyaTaliun
BBICOKOTEMIIEPATYPHBIX
TETUIOTEXHOJIOTHH.

TCIINIOTCXHUYCCKUX CUCTEM U

Pemenne npukmagHeIX 3a1a4 B
KOHKPETHOH NMpeAMETHON
00acTH, BBINOJIHEHNE TIaHA
pabot 1o pa3paboTKe KypcoBOTO
MIPOEKTA, BHIOJIHEHNE
11ab0paTOPHBIX paboT

Brimonnenue Hesbimonnenue
paboT B CpoK, paboT B CpOK,
[IPEAYCMOTPEHHBIH | IPEAYCMOTPEHHBIN
B paboumnx B paboumx
IIporpamMmax IporpamMmax

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJISl 3SHAHHUM OLIEHUBAIOTCS B 5 CEMECTpe
J1s ouHOU (popMbl 0oOydeHus, 6 cemMecTtpe I 3a04HOM (OPMBI OOyUECHHS IIO

tIGTBII’)€3X68,JIJ'IBHOI\/JI CHCTCMC!

«OTIUYHOY,;
«XOPOIIIOY;

«YJOBJIETBOPUTEIBHON;
«HEYJOBJIETBOPUTEIHHO.

Kommne-
TEeHIH

Pe3yabTaThl 00y4eHus,
XapaKTepH3yomue
chopMHPOBAHHOCTH
KOMIETeHIHH

Kpurepuu
OLICHMBAHUS

OTJau4YHO

Xopowo

Yaosi.

Heynos.

IK-3

3HATh OCHOBHBIE
3aKOHOMEPHOCTH U
TEHCHLIMU Pa3BUTHUS
TEXHUYECKUX OOBHEKTOB;
COCTaB U pas3zieibl paboyero
MPOEKTa
BBICOKOTEMIIEPATYPHBIX
TEIIOTEXHOJIOTHIA.

Tect

Brimosnenue
TecTa Ha 90-
100%

Brimonnenue
TecTa Ha 80-
90%

BrimonHeHue
TecTa Ha 70-
80%

B Tecte
menee 70%
l'[paBI/IJ'ILHLIX
OTBCTOB

YMeTb IPUHUMATh
TEXHUYECKHE PELICHHS TTPH
MPOEKTHPOBAHUH
TEIJIO3HEPTeTUIECKUX
00BEKTOB; pa3pabaThIBaTh U
0(QOPMIIATE IPOEKTHYIO
JOKyMEHTAIHIO
(pac4eTHO-TIOSICHUTENTbHAS
3aMucKa) ajs
BBICOKOTEMIIEPATYPHBIX
TEIUIOTEXHOJIOT Ui
MalInHOCTPOHUTEIBHBIX
3aBOJIOB; IIPOBOIUTH
YHCIICHHBIE PACUETHI C
MOMOIIBIO
CIIEIMANTN3HPOBAHHBIX
IIPOrPaMMHBIX IPOJIYKTOB B
oOmnacTu HarpeBa u
OXJTXKJICHUS.

Tect

Brimosenne
Tecta Ha 90-
100%

Brmonaenne
Tecta Ha 80-
90%

BrmosHeHne
Tecta Ha 70-
80%

B tecte
meHee 70%
MIPaBUIIbHBIX
OTBETOB

BIIaJIETh HaBBIKAMU
KOHCTPYHUPOBAHUS U
MIPOEKTUPOBAHUS
TEIVIOTEXHHYECKHUX CHCTEM U
YCTaHOBOK; HaBBIKAMU
JKCIUTyaTaluu
BBICOKOTEMIIEPATYPHBIX
TCIJIOTEXHOJIOTHH.

Pemenue
TIPUKJIIATHBIX
3a7a4 B
KOHKPETHOMI
MpeIMeTHOM
obnactu

Bagaun
pelleHbI B
[IOJIHOM
o0beMe U
MOJTy4EHbBI
BEpHBIE
OTBETHI

IIponemonctp
UpOBaH
BEPHBIH X071
peleHus
BCEX, HO HE
HOJy4YeH
BEPHBII OTBET
BO BCEX

3agagax

IIponemonctp
HpOBaH
BEPHBII X0
peleHus B
OoJbIIMHCTBE
3a1aq

3amaun He
peIIeHBI




7.2 TlpumepHblii mNepeyeHb OLEHOYHBIX  CPEACTB

(TunoBbIe
KOHTPOJIbHbIE 32J]aHWsl WJIM HWHbIE MATEePHUAJIbl, HEOOXOAUMBbIE IJI OLUEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUI I MOATOTOBKHU K TECTHPOBAHUIO

CBOOO/THOM 3aTOIICHHOM CTpyn?
Bospacraer.

YMeHbIaeTcsl.

He u3mensercs.

OTO0 3aBHCHUT OT CEUEHHUSI CTPYH.

OT0 3aBHCHUT OT BUJA TEIUIOHOCUTEIIS.

o0 E

1. Kak u3MeHurcs ocenas CKOpPOCTH IIOTOKa B IIPCACIIAX HAYAJIIBHOI'O YYaCTKa

Kak wun3MeHnsieTcs oceBas CKOPOCTb IIOTOKa B IpcAciiaXx OCHOBHOI'O y4dacCTKa

CBOOOJHOM 3aTOILIEHHOMN CTpyH?
1. Bo3spacraer.
2. YMeHbIIaeTcs.
3. He m3mensercs.
4. DTO0 3aBUCUT OT CEUCHUS CTPYH.
5. DTO 3aBUCHUT OT BHJA TCIUNIOHOCHTEJIA.

. Uro obOecneunBaeT OoJiee PaBHOMCPHOC TCMIICPATYPHOC IIOJIC B pa6oqu

MPOCTPAHCTBE MeUn?

1. IlpumeHeHue OOJIBIIETO YKCIIa TOPETIOK MEHBILIETO AUaMETPa yCThsl.
[IpuMeHeHnEe MEHBIIIETO YKCiia TOPEIOK OOJBIIIETO JUAMETPa YCTh.

2
3. [Ipumenenue ropesnok Tumna "Tpyda B TpyOe”.
4. TlpuMmeHeHHe TeMIepaTypHbIX TOPETIOK.
5. IlpuMeHeHue MI0CKOTIAMEHHBIX TOPEIIOK.
. UTO mpoM30HAET €O CJI0EM JUCIEPCHOrO Marepuana, €clu
TEIUIOHOCUTENII ~ CTAHET  PAaBHOM  IEPBOM  KPUTHUYECKOU
MICEBIO0KUKECHHUS?

1. Matepuan OyJ1eT HaXOUTCS B IIJIOTHOM CJIOE.

2. Marepuan Oyner HaXOAUTCA B TICEBIO0KIKEHHOM CIIOE.

3. Marepuan Oyner HaXOAUTCS BO B3BEIICHHOM CJIO€.

4. DTO 3aBUCHUT OT BUJIa MaTepHaa.

5. DTO 3aBUCHUT OT BHJIa TEIJIOHOCUTETIS.
YTo mnpou3oMAET €O CI0eM JIUMCIEPCHOrO Marepuaia, eciu
TEIUIOHOCUTENII ~ CTAaHET  PaBHOM  BTOPOM  KPUTHUUECKOU
TICEBI00XKUKECHHUS?

1. Marepwuain OyeT HaXOUTCS B TIFIOTHOM CJIO€.

2. Marepuan Oyner HaXOAUTCA B TICEBIO0KIKEHHOM CJIOE.

3. Marepuan Oyner HaXOAUTCS BO B3BELICHHOM CJIO€.

4. DTO 3aBUCHUT OT BUJIa MaTepHaa.

5. DTO0 3aBUCHUT OT BUJA TEIJIOHOCUTES.

1. Ha ypoBHe cBofa.
2. Ha yposHne noua.

CKOPOCTh
CKOpPOCTH

CKOPOCTb
CKOPOCTH

6. Ha xakom ypoBHE IPOXOIUT TUIOCKOCTH + 0 B pabodyem mpoCTpaHCTBE Neun?



3. Ha yposne 6opoBa meun.
4. Ha ypoBHE OTKPBITOTO TEXHOJOTHIECKOTO OKHA.
5. Ha ypoBHe 3apsiToro mubepa.
7. Kak wW3MEHATCS TMOTepU MaBJICHUS TEIUIOHOCUTENS, €CIIH €ro CKOpPOCTh

BO3pacTaeT B 2 paza?

He u3mensrcs.

YmeHbIarcs B 2 pasa.

Bo3spacrtyt B 2 pa3za.

Bo3spacrtyTt B 4 pa3za.

Bo3spacrtyT B 6 pas.

8. OT yero 3aBUCHUT BEJIMYMHA €CTECTBEHHOM TSTH, CO3aBAEMOU TLIMOBOU TPYOOii?

Ok whE

OT MI0THOCTH aTMOC(EPbI BO3AyXa.
OT IJIOTHOCTH TEIJIOHOCUTETIS.
OT BBICOTHI IBIMOBOMU TPYOBI.
Ot nuameTpa JpIMOBOU TPYOBI.
5. Ot Bcex aTux (hakTOpOB.
9. Kakoll n3 nepeynciaeHHbIX apaMeTpoB TEIUIOHOCUTEINS OKa3bIBae€T HauOoJIbIIee

e

BJIMSIHUC HA MTHTCHCHUBHOCTD JIYYHUCTOI'O TermrooomMena?

D¢ dexTrBHAas TONIIMHA CJIOS TETIOHOCUTEIIS.

Temneparypa TEIIOHOCUTENS.

CocTaB TENIOHOCHUTEIIS.

Tennoduznyeckrue cBOMCTBA TEMJIOHOCUTES.

. [elicTBue Bcex nmapaMeTpoB paBHO3HAYHO.

10. OT 4ero 3aBUCUT CTETEHb YEPHOTHI ra3000pa3HOTO TETLIOHOCUTEIS?

OO E

Ot ero temneparypsl.

OT KOHLEHTpaIUK 3-X aTOMHBIX T'a30B.

OT KOHILIEHTpAIMU BOASHBIX MapoOB.

Ot > PeKTHBHOM TOJIIHUHBI CJI0S TCIIJIOHOCHUTEIIS.
OT Bcex 3TUX apaMeTpoB.

bk whE

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VIS pellleHus] CTAHAAPTHBIX 32/1a4

He npenycMoTpeHo y4eOHbIM MJIaHOM.

7.2.3 IlpuMepHbIii epedeHb 3aJaHUI VI pellleHus1 NPUKJIATHBIX 3a/1a4

1. OnpenenuTs HAMMEHbIIIEE 3HAYCHUE CTOPAHUS TEIUIOHOCUTENS B pabodem
MPOCTPAHCTBE MEYH, €CIH:

- mupuHa padouero nporpesa 10 Mm;

- BBICOTa pabouero mporpesa 2 M;

- TEIUIOHOCUTEIb — IPOIYKT cropanus Torusa ¢ remneparypou 1000 °C.

2. OnpenenuTth pacCTOSIHUE OT YCThSl TOPEJIKU THIA «TpyOa B TpyOe», oceBas
CKOPOCTb TeIJIOHOCHUTENS OyaeT paBHa 10 m/c, ecinu:

- nuameTp Hocuka ropenku 0,07 m;

- CKOPOCTh UCTEUEHUS Ta30BO3IyIIHON CMECH U3 HOCHKA TOpeiku 25 m/c.



3. Jns cnost yacTUIl XpOMUTA C SKBUBAJIEHTHBIM auameTpoM d,=0,58 mm u
IJIOTHOCTBIO P,,=3600 Kkr/M3 U Mopo3HOCTBIO £,=0,58, ONpeaenuTh KPUTHIECKHE
CKOPOCTHU TICEBJIOOKUKEHUS, €CIU OXKMKEHUS Ta30M CIIy>KaT MPOAYKTbI CrOpaHUs
tormBa ¢ Temreparypoi 1150 °C. Onpenenuts MOPO3HOCTh MCEBAO0KUKEHOTO
CJIOSI TAKMX 9ACTHII, €CITH CKOPOCTh OXKIDKEHHS Ia3a paBHa w=3,8" Wyy,.

4. IIpuMEeHUTENBHO K YCIOBHUIO 33Ja4M | MoTepu JaBiI€HUS HAa TPEHUE, ECIH
JJIMHA pabouyero NpoCcTpaHCTBa ey cocTaisieT S0 MeTpoB.

5. IIpuMeHUTENBHO K YCIOBHIO 3aa4M 1.4 onpenenuTs NOTEpU Ha TPEHHE,
€CJIM CKOPOCTh JBMXKEHHSI BO3pacTeT A0 3 M/C, a CTeHbl, CBOJA W TOJ IEYH
BBITIOJIHEHBI U3 OTHEYIIOPHOT'O KUPIIHUYa.

6. IIpuMeHUTENBHO K YCIOBUIO 3aJaud S5 OMNPENEIUTh MOTEpPH JaBJICHUS
TEIJIOHOCUTENIS TP BXOJIE B IBIMOX0]1 (0OpPOB), €CIIM €T0 MIIONIalb COCTaBIsET 3,6
M2,

7. IlpuMEHUTENBPHO K YCIOBHIO 3aJa4yd 3 ONPENEIUTh THAPABIMYECKOE
CONPOTHUBJIEHUE CJIOSl YACTHUII, €CIU CKOPOCTh TemioHocurtena 0,2 m/c, a BbIcOTa
cinost Hy=0,5 m.

8. IIpUMEHMTENIBHO K YCJIOBHIO 3a/auyd 3 ONPENEIUTh TUAPABINYECKOE
COIPOTUBJIEHUE U BBICOTY NCEBIOOXKUKEHHOTO CJIOS, €CJIM €r0 HACBIITHAsI BBICOTA
Hy=0,5 m.

9. OnpenenuTh BBICOTY pPa3psOKEHHS, CO3/aBA€MOr0 JBIMOBOIO TpPyOOit
BbICOTOU 20 M, €ci TermIoHocuTeNb nMeet temmneparypy 1000 °C.

10. IlpousBectn pacyeT BBICOTBI M JIHAMETPOB JbIMOBOW TpPYOBI,
YCTAHOBJIGHHOH 3a TPEX30HHOH MeETONMYecKoil meubto, ecmu h, 18 =200 Ila,
CKOPOCTB B YCThe W,=3 M/c; TeMneparypa rasos t.=300 °C, ux pacxox V.=5 m3/c.

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB JIs1 MOJATOTOBKHU K 3a4eTy
He npexycMoTpeHo yueOHBIM IIJIaHOM
7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 NOATOTOBKH K IK3aMeHY
1. ITpunuunuansHas cxema BTV,
. Tennoseie cxemsl BTY.
. YpaBuenue bepnynnu. Crtatuka pabouero npocrpanctsa BTY.
. XapakTep IBMKECHUS TEIUIOHOCUTENEN B kKamepax BTY.
. AdpoarTHaMHUKa CIOEBBIX YCTaHOBOK.
. ConpoTuBIICHUS IBUAKEHUIO TETUIOHOCUTENEH B kKamepax BTY.
. PacueT npIMOBO#1 TpyOBI U BBIOOP JIBIMOCOCA.
. [Ipsimoii paguanmoHHbIi TermnoooMeH B kamepax BTY.
9. KocBeHHblli paaraliioHHbIN TeriooOMeH B kamepax BTV .
10. Baemnuii TeriaooomeH B cioeBbix BTY.
11. KonBekTuBHbI# TemiooOMeH B kamepax BTV,
12. Pacuer BHyTpeHHero teruiooOMeHa. MaTtemaTudeckas (popMyIHpOBKa
3aJlayy ¥ €€ pelIeHus Ha TpuMepe OECKOHEYHOM TITACTHUHBI.
13. Pacuet HarpeBa TOHKHUX TEN.
14. Pacuer HarpeBa MaCCUBHBIX TeJl.
15. TenoBo# u MaTepualibHbIN Oanancel BTY.
16. Knaccudukaius orHeyIOpHbIX MaTepraioB U UX (GU3UKO-MEXaHUYECKUE
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CBONCTBA.

17. OcHOBHBIE BBl OTHEYNIOPHBIX MAaTEPUAIIOB.

18. HedhopmupoBaHHbIE OTHEYTIOPHBIE MaTepUATIbI.

19. Termnmon3oaauuO0HbIE MATEPUATIBI.

20. TexHonOrMA U pacyeT MpoIECCa HarpeBa MeTalIa.

21. PerenepaTuBHbBIEC HArpEeBATEIbHBIE KOJOALIBI.

22. PexynepaTuBHE HarpeBaTEIbHbIE KOJIOILIBIL.

23. MetoanuecKue HarpeBaTeIbHbIE ITEYN.

24. TepMUYECKHUE TICUH.

25. DIIeKTpUYECKHE HarpeBaTeIbHbIC M€Y H.

26. TexHOJOrus 1 pacyer Mnpolecca HarpeBaHus MaTepUasoB.

27. TonnuBHbBIEC TIABUIBHBIE TT€YX IAXTHOTO TUIIA.

28. TonnuBHBIE TUTABWIIBHBIC TIEYH TUIAMEHHOTO THIIA.

29. KoHBEpTOPHI.

30. DNeKTpOAYrOBBIE TUIABUIILHBIE TIEYH.

31. UHAyKIIMOHHBIE TUIaBUJIbHBIE TIEYH.

32. Pexynepatunbie [IKI' KOBEKTUBHOTO THIIA.

33. Pexynepatusnsie [IKI' pagnanmonHoro turma.

34. Pereneparusnsbie 11KT.

35. Knaccuduxanus u ucnosibzopanue BOP.

36. CunCTKa MPOMBIIUICHHBIX T'a30B.

7.2.6. MeToaquka BBICTABJEHHS OLEHKHM TPH  TPOBEIEHUH
NMPOMEKYTOUHOM aTTecTAlNH

DK3aMeH MPOBOAUTCS IO TECT-OMeTaM, KaKIblii U3 KOTOPBIX COACPKHUT 2
BoIpoca U 3anauy. Kax b1l npaBWIbHBIN OTBET Ha BOMPOC B TECTE olleHuBaeTcs 1
OayToM, 3aa4a oricHuBaeTcs B 1 6am.

1.0uenka «HeynoBrieTBOpUTENHHO» CTaBUTCS B CIy4yae, €ClId CTYJICHT He
pelmi 3aJ1a4y U HE OTBETHJI Ha BOIIPOCHI.

2. OueHka «YIOBJIETBOPUTETHHO» CTAaBUTCS B Ciy4ae, €CIU CTYJCHT
OTBETWJI HA OJIMH BOIIPOC WJIA PELINI 3a]ayuy.

3. Onenka «XopoIo)» CTaBUTCS B Clydae, €CIM CTYJIEHT OTBETHJI Ha OJUH
BOIIPOC U PEIINII 33/1a4y.

4. Ouenka «OTIUYHO» CTABUTCS, €CIU CTYJIEHT OTBETHJI Ha BOIPOCHI U
pELINII 3a/1a4y.

7.2.7 I1acnopT OlIEHOYHBIX MATEPHAJIOB

Konx
KonTponupyemslie pa3zesnsl (TEMbI) . HanmenoBanue
Ne n/m KOHTPOJIUPYEMOi
T CLATUTMHBI OLIEHOYHOT'O CPEJCTBa
KOMIICTEHITHH
1 Beenenune I1K-3 TecT, 3x3aMeH
2 |A»spoaunamuueckue yciaoBus B paboueit|I1K-3 Tecrt, 3amuTa
Kamepe mabopaTOPHBIX padoT,
KOHTpOJIbHas padoTa,
HK3aMeH
3 Buemmnuii temnoooMen [1K-3 Tecr, 3amura
1a00paTOPHBIX padoT,




KOHTpPOJIbHAsI paboTa,
HK3aMEH

4  |BuyrpeHHHI TETLI00OOMEH ITK-3 Tect, KOHTpOJIBHAS
pabota, 3amuTa
J1a00paTOPHBIX padoT,

9K3aMeH
5 [TemmoBoit u matepuanbhblii 6amance  ([1K-3 Tect, KOHTpOJIBHAS
BTY pabota, TpeboBaHMS K
KYpPCOBOMY IIPOEKTY,
9K3aMeH
6 [OcoGeHHOCTH C)KMTaHMS TOIUIMBA B [1K-3 Tect, KOHTpOJIbHAS
BTY pabota, TpeOOBaHHS K
KypCOBOMY IIPOEKTY,
HK3aMeH
7 Orreynopusie, Teron3onsuuonnabie u |[1K-3 Tect, KOHTPOJIBHAS
CTPOUTEINIbHbIE MaTEePHAIIBI pabota, TpeOboBaHUs K
KYpCOBOMY ITPOEKTY,
HK3aMeH
8  [[leum myist HAarpeBa METAIIOB [1K-3 Tect, KOHTpOIbHAS

pabora, TpeOOBaHHS K
KYpPCOBOMY ITPOCKTY,
IK3aMEeH

9 [LmaBunbHBIE TIEYN I1K-3 Tect, kOHTpOJIBHAS
pabota, TpeboBaHUS K
KYpPCOBOMY IIPOEKTY,

9K3aMEH
10 |PammonansHOe TomMBOMCcHONb30BaHKeE |[1K-3 Tect, KOHTpOJIBHAS
B BTY pabota, TpeOoBaHUS K
KYpCOBOMY ITPOEKTY,
9K3aMEH

7.3. MeToauueckue MaTepuajibl, ONpeaesIsiioNie  MPolEayPbI
OLICHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
oymaxxHom HocuTene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpPOBEpPKA TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTeCTAINH.

Pemienne craHgapTHBIX 3aJa4  OCYIIECTBISAETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCTIOI30BAaHNEM BbIJJAHHBIX 3a71a4
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA PEHIEHUs 3a/ad HK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEJCHUU TPOMEKYTOUHOM aTTECTAIIHH.

Pemenve mnpukiagHBIX 3adad  OCYMIECTBIAETCS, JMOO TIPU TIOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpPKa pEIIeHUs 3ajad IK3aMEHATOPOM M BBICTABJISETCS OIEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUHN IPOMEXKYTOUHOM aTTECTaIllUH.

3ammTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WJIK OTYETa M0 BCEM BUJIaM
MPaKTUK OCYIIECTBIISIETCS COTJIACHO TpeOOBaHUSIM, MPEABSABISIEMBIM K paboTe,




OMHMCAHHBIM B METOJIMYECKUX MaTepuanax. [[pumepHOe BpeMs 3aiuThl Ha OJTHOTO
cTyneHTa coctarisier 20 MuH.

8 YYHEBHO METOANYECKOE U HHOOPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)

8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
TUCHUTITIHHBI

1. OcHOBBI BBICOKOTEMIIEPATYPHOU TEIJIOTEXHOJOTHH: yueOHOoe mocobue /
A.B. Bbapaxos, .A. Ilpyrckux, A.A. Hagees, B.}O. [lybanun; ®I'bOY BO
«BOpOHEXKCKHI TOCYJAapCTBEHHBIM TEXHUYECKUM YHHUBEPCUTET». — BopoHex:
W3n-so BI'TY, 2022. - 90 c.

2. bapakoB A.B. TemnoBoil pacuér mMeroanyeckoil meun: yued. mocoodue /
A.B. bapakos, B.FO. [ly0anun, A.A. Hagee. — Boponex: ®I'BOY BO
«BOpOoHEKCKHI rOCy1apCTBEHHBINA TEXHUYECKUI YyHUBepcute™», 2017. — 109 c.

3. TposiHKHH 10.B. IIpoektupoBanue 51 JKCIUTyaTalus
BBICOKOTEMIIEPATYPHBIX TEXHOJOTMYECKUX YCTAHOBOK: yueb. mocodue / TposHKUH
1O0.B. — M: Dneproaromuzaat 1988. — 256 c.

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYILLIECTBJICHMH 00pa30BaTeJIbLHOI0 NpoLecca IO AMCHMILIMHE, BKJIIOYAS
NepeYeHb  JIMIEH3HMOHHOI0  INPOIrpPpaMMHOr0  olecme4eHHsl, PecypcoB
MH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHET», COBPEMEHHBIX
npogeccCHOHAIBbHBIX 023 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 Ilepeuens pecypcoB cetu «AHTEpHE?

— Poccuiickoe o6pazoBanne. @enepanbHbli moprtai. http://www.edu.ru;

— O0pasoBatenbHblil moptan BI'TY https://old.education.cchgeu.ru;

— Nndopmanmonnas cucrema «EquHoe okHO gocTymna K 00pa3oBaTelIbHbIM
pecypcamy»: http://window.edu.ru;

— IIpoext BI'TY:3nanus: https://wiki.cchgeu.ru.

—  OnexTpoHHbId  GOHA  TMPaBOBOM HW  HOPMATHUBHO-TEXHUYECKOU
noxymentaruu. URL: http://docs.cntd.ru;

— Enunas  cucremMa  KOHCTpyKTOpckoW — gokymentammu.  URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii;

— denepalbHbIN VHCTUTYT IIPOMBILIJIEHHOU COOCTBEHHOCTH.
HNudopmanmonno-nmouckosas cucrema. URL: wwwl.fips.ru;

— HanmonanbHas aniekrponHas oudnmuoreka: elibrary.ru;

— Uudopmanmonnsiit nopran Temperatures.ru: http://temperatures.ru.

8.2.2 llepevyenb HHPOPMAIIMOHHBIX TEXHOJIOTUH

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;

— OpenOffice;

— Adobe Acrobat Reader;

— SMath Studio;

— Kommnac-I'padux LT;

— Internet explorer.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS JIsA



OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA
1. CpoeuuanusupoBaHHas  JIGKIIMOHHAs  ayAUTOpHUsS,  OCHAUIEHHAs
000py0BaHUEM JJIs JIEKIIMOHHBIX IEMOHCTPALIUNA U MTPOCKIIMOHHOM anmapaTypou.
2. JlucriieiiHbIA KJ1acC, OCHAIIEHHBIM KOMITBIOTEPHBIMUA IPOTpaMMaMu JIJIst
MIPOBEJCHUS TECTUPOBAHUS.
3. Yuebnas nabopatopus «BricokoTeMiiepaTypHbI€ TEIIOTEXHOJIOTHUECKHUE
MPOLIECCHl M YCTAHOBKMY JIJIs1 BBIMIOJHEHUS 1a00paTOPHBIX padoT.

10. METOAUYECKHUE YKA3ZAHUSA IJISA OBYYAKOLIUXCS 110
OCBOEHMUIO JUCHUIIJIUHBI (MOAY JISA)

[lo  guctumnuue — «BpicokoTeMmepaTypHble — TEIJIOTEXHOJOTHYECKHE
MPOLECCHl U YCTAHOBKI» YUTAIOTCS JICKIIUH, IPOBOJIATCS MPAKTUUCCKUE 3aHATUSA U
7abopaTopHbIE padOTHI, BBIMOJIHAETCA KYPCOBOM MPOEKT.

OcCHOBOM W3y4eHMs] JUCUUIUIMHBI SIBJSIIOTCSA JIEKIUH, Ha KOTOPBIX
U3JIaraTcs Haubosee CyIIeCTBEHHbIE U TPYIHbIE BOIPOCHL, a TAKXKE BOIPOCHI, HE
HalIeIINe OTpaXXeH!s B yueOHOIl TuTeparype.

[IpakTHueckue 3aHATHS HANpaBJIEHbl HAa TNPUOOPETEHHE MPAKTUYECKUX
HaBbIKOB pacuera BTY. 3aHsTus pOBOASTCS MyTEM PEILIEHUsI KOHKPETHBIX 33/]1a4 B
ayJIUTOPHUH.

JIaGopatopHble paOOThI BBHIMOIHSIOTCS Ha J1a0OpaTOpHOM OOOpY/IOBAaHUU B
COOTBETCTBHH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHUSX K BBITIOJHEHHIO padoT.

Metoauka ~ BBIIOJIHEHHST ~ KYypCOBOTO  MPOEKTa  HU3JOXKEHAa B
y4e0HO-METOIMIECKOM MOCOOHH. BBIMOTHATE 3Tambl KypCOBOTO MPOEKTA JTOKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs MaTepuana IUCHUIUIMHBI TMPOU3BOAUTCS MPOBEPKOU
KYpPCOBOT'O IPOEKTa, 3aIIMUTON KypCOBOTO MPOEKTA.

Bun yaeOHbIxX

N JleATeNnbHOCTh CTYIEHTA
3aHSITHI

Jlexims Harmmcanune KOHCIEKTa JICKITUM: KpaTkKo, CXEMaTHU4HO,
MOCJIEI0BATENbHO (UKCHUPOBATh OCHOBHBIE TIOJOXEHHUS, BBIBOBI,
(bopMyIMpOBKH, 000OILIEHMS; MOMeYaTh Ba)KHbIE MBICIH, BBIIEIATH
KJIFOUYEBBIE CJI0BA, TepMHUHBL. [IpoBepka TEpMHHOB, IOHATUH C
MIOMOUIBIO PHIMKIIONEANH, CIIOBAPEH, CIPABOYHUKOB C BBIITUCHIBAHUEM
TOJIKOBaHUH B Terpaab. (OO003HAUeHHE BONPOCOB, TEPMHUHOB,
MaTepuana, KOTOpBbIE BBI3BIBAIOT TPYJHOCTH, IIOMUCK OTBETOB B
peKoMeHayeMor nuTepaType. Ecin camMoCTOSTENbHO HE yAaeTcs
pa3o0paThcsi B MaTepuane, He0OX0IuMO CHOPMYIHPOBATH BOIPOC U
3a/1aTh NPENOAABATENIO Ha JICKIIUU WIHM HA MPAKTHYECKOM 3aHSATHU.

IIpakTrHueckoe KoncnektupoBanue pekOMEHAYEeMBIX HCTOYHHMKOB. Pabora ¢
3aHATHE KOHCIIEKTOM JIEKLIUH, ITIOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM,
IIPOCMOTP pEKOMEHyemMou auteparypsl. [IpociymuBanune aynno- u
BHJIC03aIIUCEN o 3aIaHHOU TEeME, BBITIIOJIHEHHE
pacueTHO-TpadUUYECKUX 3a/laHUi, pelIeHNe 3a/1a4 0 aJITOPUTMY.

JIaGoparopHas pabota |JlaboparopHble  paOOThI  TMO3BOJSIIOT ~ HAYYUTHCS ~ MPUMEHATH
TEOPETUYECKHE 3HaHMs, IMOJIyUeHHbIE Ha JIEKIUU TpU PELICHUU
KOHKPETHBIX 3amay. YToObl Hamboyee palMOHATIBLHO U  IOJIHO
HCIIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX JI MOJTOTOBKU K




HHUM HEOOXOJUMO: CIIeyeT pa3o0paTh JEKIHIO IO COOTBETCTBYIOMIEH
TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/ielioM YydeOHUKa,
npopadoTaTh JOMOJHUTEIBHYIO JUTEPATypy M UCTOYHUKHU, PEUIUTH
3aJa41 U BBIIIOJIHUTH APYTUC MIMCbMCHHBLIC 3a/1aHUA.

CamocrosiTenbHas
pabora

CamocrosaTenbHas paboTa CTYJEHTOB CIIOCOOCTBYET TIIIyOOKOMY
YCBOGHHS ~ y4eOHOTO  MaTepuaja W Pa3BUTHIO  HABBIKOB
camMmo00pazoBaHusl. CamocrosTenbHass ~ pabotra  mpeamnoJiaraert
CJIEYIOLINE COCTABIAIOIINE:

- paboTa ¢ TeKCTaMH: y4eOHUKaMH, CIIPaBOUYHUKAMU, JTOTIOJTHUTEIHHON
JTUTEPATYPOi, a TAKXKE MPOPAOOTKA KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAILIHUX 33JJaHUN U PACUETOB;

- paboTa HaJ TEMaMHU JUIsl CAMOCTOSTEIbHOI'O U3YUYEHHUS;

- ydacTtue B paboTe CTyJeHUYECKHX HayYHbIX KOH(QEepeHIUH, OUMITHA/L;
- HOATOTOBKA K MPOMEKYTOYHOM aTTECTALINU.

IToaroroBka x
IIPOMEKYTOUHON
aTTeCTalluU

['OTOBHUTHCS K MPOMEKYTOUHON aTTECTALMH CIEIYeT CUCTEMaTHYECKH,
B TCYCHHUEC BCCro CCEMECTpa. NuTencuBHas IIOAIrOTOBKAa JOOJIXKHa
HayaTbCsl HE TO37HEE, YeM 3a MECSI-TOJTOpa 10 MPOMEXKYTOUHON
arrecranu. JlaHHbIe Tepea  9K3aMEHOM, SK3aMEHOM TpH JIHS
3¢ deKTuBHEE BCEro NCIOIb30BaTh /sl HOBTOPEHUS U CUCTEMATU3AINN
MarepHaia.
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