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npotokoi Ne 1-20

Pabouast mporpamMma JUCIUILIUHBI (MOTYJIS)
Temnoguszuka. TersiorexHuka

3akperuieHa 3a kadenpoi
HampasneHnue moaroToBKu

[podwmis

Kpanmupuxauns Bakanasp
®dopma 00yueHHs oyHast
O01mas TpyIoeMKOCTh 6 3ET

YacoB 1o yueOHOMY IUIaHY

B TOM YHCIIE: 3a4er ¢ oIl
AyJUTOPHBIC 3aHATHU

caMocToATeNbHas paboTa

JaCOB Ha KOHTPOJb

OoburenpodheccHoHATBHBIX JUCIUTLUINH
22.03.01 MarepuanoBeaeHUe U TEXHOIOTUU MaTE€pPHUAIOB

MaTepHaﬂOBeI{eHI/IC 1 TCXHOJIOTMU HOBBIX MaT€pHaJIOB

216 dopMbl KOHTPONISL B CEMECTpax:
SHKO 5 cemectp, 6 cemectp
90
117

9

Pacnpez[e.nerme YacoB JUCHHUIIJIMHBI 110 CeMeCTpam

Cemectp
(<Kypc>.<Cemectpua | 5(3.1) | 6(3.2)
Kypee>) Hroro
Henenb 18 18
Bu 3ansatuii vio | pn |yn|pn| vo | P

Jlekiuu 36 |36 |18 |18 |54 |54
[MpakTryeckue 18 |18 (18 |18 |36 |36
HUroro ayx. 54 |54 |36 (3690 |90
KonrakTHas pabora 54 (54 136 (36 |90 [90
Cam. pabota 81 |81 |36 |36 (117 |117
Yackl Ha KOHTPOJTb 9 9 9 9
Hroro 144 144 (72 |72 | 216 |216




[Iporpammy cocraBui(un):
kmH, Ilpog., Ilpubvimrkos Usan Anexceesuy,xmmu, [loy., Lllamoxun Koncmanmun Cmanuciagosuy

Pabouas mporpamma
Tennopusuka. TenorexHuka
Pazpaborana B coorBercTBuu ¢ OC BO:

CaMOCTOSTENPHO YCTaHABIMBAEMBbIH 00pa30BaTENbHBIN CTAaHAAPT BhICIIEr0 00pa3oBaHus PenepabHOE TOCYAAPCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YIPEIKACHHUE BBICIIETO 00pazoBanus «HamoHanbHBIN HCCIe0BaTeIbCKUH TEXHOIOTHIECKIH
yauBepcuteT « MU CuC» no HanpasneHuto noarorosku 22.03.01 MarepuanoBeneHle U TEXHOIOTUU MaTE€pUaNoB (YpOBEHb
6akanaBpuata) (mpuka3 ot 02.12.2015 1. Ne 602 0.8.)

CocraBiieHa Ha OCHOBaHHWH Y4eOHOTO IJIaHa!

22.03.01 MarepuanoBeneHre 1 TEXHOJIOTHU MaTepuanoB, MuTM-18.plx MarepuanoBeaeHre 1 TEXHOJIOTHH HOBBIX MaTepralioB,
yTBepKIeHHOTO Y4eHbM coBeToM BO HUTY "MUCuC" 28.02.2018, mpotokon Ne 5-18

Pabouyas mporpamma o00peHa Ha 3aceJaHuu Kadeapbl
Oo6menpogeccuoHATLHBIX TUCHUTLIUH
ITpoToxoin ot 26.06.2020 1., Ne10

3aB. kadenpoit Ycuynu-Kpurep T.H.



1. EJIN OCBOEHMU

1.1{ens aucuummuHB — chOPMHUPOBATH 3HAHUS O TETUIOBBIX MPOIEcCcax MPH MPOU3BOACTBE M 00padOTKEe METaUIOB; HAYIUTh
METOJIaM MPUMEHEHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH ITUX MPOIECCOB IS aHAJTN3a U PacyeTa KOHCTPYKTHBHBIX U
IKCIUTYaTaA[OHHBIX [TAPAMETPOB METAILTYPIHYECKUX arperaTtoB, 00ECIeunBaIOIIIX BEICOKOE KAYECTBO METAILIONPOAYKIINA
U 3HEProcOCepeKEHUE MPH BHIMOJIHCHIUH HOPMATUBOB IO 3aI[UTE OKPYKAIOIICH CPEJIbI.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM INPOT'PAMMBI

Hukn (pazmen) OIT: b1.b
2.1| TpeGoBanus K MpeBapuTeJbHON MOATOTOBKE 00y4AIOLIET0Cs:
2.1.1|Pusuka
2.1.2( Xumus

2.1.3|Marematuka

2.2 dncuunauHbl (MOIYJI4) U PAKTUKH, JUIS KOTOPBIX OCBOEHHUE TAHHOW THUCIUIIUHBI (MOAYJIs1) HEOOX0IUMO KaK
npelIecTBYIOIee:

2.2.1|HayuHo-uccnenoBarenbckas paboTa

3. PE3YJIbTATBI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHU
KOMIIETEHIIUAMMU

OIIK-4.1: cioco0HOCTH COYETATH TEOPHIO M MPAKTHUKY s pellieHUs] HHKeHEPHBIX 32124

3HaTh:

OIIK-4.1-31 6a30BBIe TOHATHS ¥ 3aKOHOMEPHOCTH pa3fiesa (GU3UKH, OOBACHAIONIETO TEIIO0OMEHHBIE TIPOLIECCHI

OIIK-4.1-32 npuHIKIBI COCTaBICHHS TEIIOBOT0O OanaHca METAJUTYprHUSCKUX Heuei

OIIK-4.1-33 KOHCTPYKIIMH ¥ TEIUIOBYIO padOTy METAJLTypTHICCKHX ITeUeH

OIIK-2.1: cnocoOHOCTh HCMOJIb30BATH B HpO(l)eCCHOHaHBHOﬁ AEATECJIBbHOCTH 3HAHUA O MOAX0AaX U METOAAX MOJYYCHUSA
Pe3yJabTaTOB B TCOPETUYECCKUX U IKCIIEPUMEHTAJbHBIX HCCJICTI0BAHUAX

3HaTh:

OIIK-2.1-31 ocHOBHBIE 3aKOHOMEPHOCTH IMPOUECCOB TCIJIO- U MAaCCONIEPCHOCA, MEXAHUKH )I(H,I[KOCTeﬁ Ta30B IPUMCHUTCIIBHO K
TEXHOJIOT'MYECKUM IPOICCCaM B TCIJIOBBIX arperarax qepHoﬁ U [IBETHOU METaJLUTypruu

OI1K-2.1-32 3aKOHOMEPHOCTH MPOTEKAHHMsI IPOLIECCOB TeHEePALUK TEIUIOTHI U €€ IepeHOca B KOHKPETHBIX TEXHOJIOIMYECKUX
arperaTax s MOJTy4eHHUs U 00pabOoTKH pa3NUYHbIX METAJIOB U CIIaBOB

OIIK-4.1: ciocoOHOCTH COYETATH TEOPHIO M MPAKTHUKY A5 pPellleHHs] MHKEeHePHBIX 3a1a4

YMmern:

OIIK-4.1-Y1 paccuuThIBaTh MPUXO]] TSIUIOBOW YHEPTUH, COCTABIIATE TEIUIOBOH OalaHc

OIIK-4.1-Y?2 paccunTsIBaTh MPOIECCH TOPEHUS TOIUINBA

OIIK-4.1-Y3 paccuuThIBaTh TEIUIOBBIE OATaHCHI METAJUTYPTHICCKHUX ITeYeh

OIIK-2.1: cioco0HOCTH MCNOJIB30BATH B PO eCcCHOHATBHOM JesITeIbHOCTH 3HAHUS 0 MOAX0AaX H MeTO0aX NMOJy4eHUs
pe3yJIbTATOB B TEOPETHYECKHUX U IKCIIEPUMEHTAIBHBIX HCCII0BAHUAX

YMmern:

OIIK-2.1-V1 paccuuThIBaTh ¥ aHAJTM3UPOBATH MPOLECCHI BHEIIHETO U BHYTPEHHEr0 TEMI000MeHa B IleYax pasinuHOro
TEXHOJIOTUYECKOT0 Ha3HAUEHUS U 3JIEMEHTaX UX KOHCTPYKLUI

OIIK-4.1: ciocoOHOCTH COYETATHh TEOPHIO M MPAKTHUKY AJIs pPellieHHs] MHKEeHePHBIX 3a1a4

Baangern:

OIIK-4.1-B1 mMeTomamu aHaM3a M YHCICHHBIMA METOJIaMH, BEIYUCITUTEIIFHO W TEXHUKOHN TP PEIICHUH MPUKIIaIHBIX 33129 B
007aCTH TUAPOra3QANHAMUKYI 1 TEIJIO0OMEHa

OIIK-2.1: cnoco0HOCTH UCMOJIB30BATH B MPOdecCHOHATBLHOI 1esITeIbHOCTH 3HAHUS 0 MOX0AaX U MeTO0/aX MOJydeHUsI
pPe3yJIbTATOB B TEOPETHYECKHUX U IKCIIEPUMEHTAJIBHBIX HCCIEe0BAHUAX

Baanern:

OIIK-2.1-B1 aHaIMTHYECKMMH U YHCICHHBIMHA METOJaMHU PEIICHUS CUCTEM TEIIO(H3MIECKUX YPABHEHNH

OI1K-2.1-B2 aHanmu3oM TeTu10BOM paboThI TIeUei I MPOU3BOJICTBA METAJUIOB U CIIABOB U 00PaOOTKH METaLIOB




4. CTPYKTYPA U COAEP)KAHUE

Kog HanmenoBanmue pasaesioB u Tem /Buj 3aHaTus/ | Cemectp /| UacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHSA Kype IHH H 3.
pecypchbl
Pazgen 1. I'maporazonmHamMuka

11 OCHOBHBIE TIOHATHSI MEXaHUKH JKUJIKOCTEH U T'a30B: 5 2 OIIK-4.1 JI1.3J12.3
CIUIOIIHAS CPEeAa, IIOTHOCTh, BEKTOP CKOPOCTH, 91
uzeanbHa ¥ peanbHast KUAKOCTb. Popmyrna
HeroToHa 171 KacaTebHOTO HANPSKEHUS TPEHUSL.

YpaBHeHue HepazpbIBHOCTH. /JIek/

1.2 VYpaBuenue Oitnepa u HaBbe-Croxca. Pesxumsl 5 1 OIlK-4.1 JI1.3J12.3
TeUeHHUs peanbHoM xxunkoctu. Kpurepuii 21
Pelinonbaca. IlocTanoBka 3a1a4yu 1l pacyera
JBIDKEHUS KUIKOCTH. CTaTHKa KHUAKOCTEH 1 Ta3oB.

/JTex/

1.3 DJIEMEHTHI TEOPUH THAPOTUHAMUICCKOTO 5 1 OIlK-4.1 JI1.3J12.3
MOrPaHUYHOrO ciiosl. YpasHenus [Ipanaris. 91
YpaBHEHHE NOTOKA UMITYJIbCA ISl TOTPAaHUIHOTO
ciost (Ypasuenue Kapmana). /Jlex/

14 Pacyer maMHHapHOTO MOTPAHUYHOTO CJIOS HA 5 2 OIIK-4.1 JI1.3J12.3
OCHOBE MHTETPAJIbHOTO METOJa. Y paBHEHHE 91
bepnynnu 115 cTpyHKHM TOKa UI€aIbHON KUIKOCTH
W JUIS TIOTOKA PeabHOM XUIKOCTH. Pacder moreps
JIaBJICHUS HA TPEHHUE U Ha MECTHBIE
conportuBienus. /Jlex/

15 Oco0eHHOCTH CTpYyHHOTO TeueHus. MI3MeHeHHe 5 2 OIIK-4.1 JI1.3J12.3
OCHOBHBIX XapaKTEPUCTUK OCECUMMETPUYHON 91
TypOyJIEHTHOH CTPYH ([aBIEHHS, IIOTOKOB
UMITyJIbca ¥ KHHETUUECKON SHEPTUH, OCEBOI
CKOPOCTH, 00BEMHOTO pacxo/ia) Mo ee JUINHE.

/J1ex/

1.6 TedeHne peaabHON KHUIKOCTH IO TPyOaM U 5 1 OIlK-4.1 JI1.3J712.2
kaHanam. [loTepu Ha TpeHUE U MECTHBIE OIlK-2.1 J2.3
conporusiieHus. /IIp/ 21

1.7 Tedenne KUIKOCTH B TAMIHAPHOM ITOTPAHUYHOM 5 1 OIlK-4.1 JI1.3J712.2
cnoe. /Tlp/ OIlK-2.1 2.3

31

1.8 Teuenne KUIKOCTH B TypOYIE€HTHOM IOTPaHUIHOM 5 1 OIIK-4.1 JI1.3J12.2
cmoe. /Ip/ OIlK-2.1 2.3

€|

1.9 Pacuer npouecca ncreuerus raza u3 comen. /Ilp/ 5 1 OIlK-4.1 JI1.3J712.2

OIlK-2.1 J2.3
31
1.10 Hccnenosanue ypaBuenus bepuymmu  /Ilp/ 5 1 OIlK-4.1 JI1.1J12.2
OIlK-2.1 2.3
91
111 Omnpenenenne k03P OUIMEHTOB TPEHHUS U MECTHOTO 5 1 OIlK-4.1 JI1.1J12.2
COTIPOTHBIICHUS ITPH ABIDKECHUH BO3/IyXa B TpyOe OIlK-2.1 J2.3
Mp/ 31
1.12 Onpenenenne K03 HUITHEHTOB UCTCUCHUS U3 5 1 OIIK-4.1 JI1.1J12.2
OTBEPCTHH M HAacalKOB pa3nuuHoii cpeast /I1p/ OIlK-2.1 J2.3
91
1.13 UccnenoBanue cB00OOHON 3aTOIIEHHON U 5 1 OIIK-4.1 JI1.1J12.2
MOJTyOTpaHNYIEeHHON Ta30BBIX cTpyit /IIp/ OIlK-2.1 J2.3
€]
1.14 IIpopaboTka JIeKIHOHHOTO MaTepHaja, MaTepraja 5 20 OIlIK-4.1 J1.1
MPaKTUYECKUX 3aHATUH. BrilonHeHne foMamHero OIIK-2.1 JI1.3J12.2
3aganus Nel /Cpl/ 2.3
€|
Pazgen 2. KonBexknus




2.1 OCHOBHBIE TIOJIOXKEHUS NIEPEeHOCca TeIIOThL. Tpu 2 OIlK-4.1 JI1.3J712.3
Bua TemnooOMena. OCHOBHBIE TOHSTHS €|
KOHBEKTHBHOTO TEILIONEPEHOCa,
mudhepeHIaTbLHOEe YpaBHEHHE KOHBEKTHBHON
teroornaun. /Jlex/

2.2 Juddepennnanbaoe ypaBHeHne sHeprun Oypoe- 2 OIlK-4.1 JI1.3J12.3
Kupxroga u ero pemenue. TemnoBoit 91
MOTpaHUYHBIN cioid, kpurepuit [Ipasnrmsa.  /Jlex/

2.3 TennoBoil morpaHUYHBIN CIION U €ro pacder Npu 2 OIlK-4.1 JI1.3J12.3
JTAMHUHAPHOM PEXNUME TCUECHUS KHUIKOCTH. €]
YpaBHEHHs KOHBEKTHBHOW TEIUIOOTIaYH NPU
BBIHYX/ICHHOM JIBH)KEHHH B O€3pazMepHOM
(xpuTepraNbHOM) BUJIE U OCOOEHHOCTH HX
WCTIONIb30BaHUS TIPH MPAKTHYECKUX PACUCTAX.

/JTex/

2.4 KonBexTuBHas TeminooTaaua Npu cBOOOAHOM 2 OIlK-4.1 JI1.3J12.3
JIBIDKCHHUH. Y paBHEHHUS! KOHBEKTUBHOU 91
TEIJIOOTAAYH TIPH CBOOOIHOM JIBUKEHHUHU B
Oe3pasMepHOM (KPUTESPHATLHOM) BHJIE U
0COOCHHOCTH MX MCIOJIB30BAHUS IIPH
npakTHYeckux pacuerax. /Jlex/

2.5 IIpuMeHeHEe METOI0B TCOPUH TTOA00US JIJIs 1 OIlK-4.1 JI1.3J12.2
[IPUBEICHUS UCXOAHBIX YPABHEHUM K OIlK-2.1 J2.3
Oe3pasmepromy Bumy. /Ilp/ €]

2.6 TemnooTnaua 1 MaccooTaua NpH BBIHYKJICHHOM 1 OIIK-4.1 JI1.3J12.2
MPOJOILHOM OOTEKaHHMH TIOCKOH TIOBEPXHOCTH. OIIK-2.1 2.3
Mp/ 31

2.7 Onpenenenne Kod3GHUIUESHTOB TESIIOOTAAYH IPH 1 OIIK-4.1 JI1.3J12.2
BBIHYJICHHOM TYpOYJICHTHOM JIBU)KEHUU J2.3
Kuakoctu B Tpyoe  /IIp/ €]

2.8 [TpopaboTka JEeKIMOHHOTO MaTepualla, Marepuana 20 OIlK-4.1 JI1.3J12.2
MPaKTUYECKUX 3aHATUH. BrionHeHne fomaiHero OIlK-2.1 JI2.3
3anmanus Ne2 /Cp/ €|
Paznea 3. PagnanmoHHbIH TENJI1000MeH

3.1 OCHOBHBIE IOHATHS PAIUALIMOHHOTO MIepeHoca 2 OIIK-4.1 JI1.3J12.3
Teru1oThl. KoslnyecTBEHHbIE XapaKTepPHUCTHKH €|
W3ITy4eHHUs1. 3aKOHBI N3ITy4eHHs aOCOMOTHO
yepHoro Tena. /Jlex/

3.2 [IprMeHeHEe OCHOBHBIX 3aKOHOB H3JIyUCHHS 2 OIlK-4.1 JI1.3712.3
aOCOJFIOTHO YEPHOTO M CEPOTo TeJla K aHAIN3Y U 31
pacdery paJiMallMOHHOTO TeII000MeHa. YTIIOBbIe
K03((PUINEHTH! U3ITydeHHUs KaK I0Ka3aTelH,

YUHUTHIBAIOIINE [€OMETPHUIO TEINIO0OMEHHOM
cucreMbl. CBOHCTBA CPETHUX YTIIOBBIX

KO3 (HUIIMEHTOB U3JIYUYEHHUs, UX ONpeeIICHUE B
npocredmux ciaydasx. /Jlex/

3.3 30HaNBHBIN METOJT pacyeTa paIuarOHHOTO 3 OIIK-4.1 JI1.3J12.3
teriooomMeHa. CMmentanHas U GpyHIaMeHTanbHast €]
MOCTAaHOBKH 3a7a4l. 3aMKHYTas cHcTeMa u3 2
CepBIX TeJl, pa3JeJIeHHbIX INaTEePMUIECKON Cpeoil.

JleficTBue dKpaHHOU Tetuton3oisiun. /Jlex/

3.4 30HaJIbHBINA METOJ] pacyeTa paJualiOHHOTO 3 OIIK-4.1 JI1.3J12.3
TEMI000MeHa: U3TydeHUe Yepe3 OKHA MeYH. 91
PaanannoHHBIH TETIIIOOOMEH B CHCTEME CEPhIX Tell,
3aII0JHEHHBIX MTOTJIOLIAIOLIE-U3IIYYat0IIeH Cpeloi.
3akon byrepa. DddexTuBHas aauHa ayda,
dhopmymna Hesckoro /JIex/

3.5 TermnooOMeH n3ITydeHHEM MEXAY TBEPABIMU 1 OIlK-4.1 JI1.3J12.2
TeJlaMH, pa3/ielICHHbIMU Mpo3pavynoii cpenoi. /Ilp/ OIlK-2.1 2.3

€|

3.6 Termmo00MeH H3Iy4CHHEM B MTOTJIOMIAONICH Cpejie. 1 OIIK-4.1 JI1.3J12.2
Mp/ OIIK-2.1 J2.3

6|




3.7 Wznyuenwue tBepabix Ten /Ilp/ 1 OIlK-4.1 JI1.3J12.2
J2.3
31

3.8 TIpopaboTka JEKITMOHHOTO MaTepraa, MaTepraia 20 OIlK-4.1 JI1.3J12.2

npakTHdeckux 3anarui. /Cp/ OIlK-2.1 J12.3
91
Paznen 4. TemyionpoBoAHOCTH

4.1 JuddepennmansHoe ypaBHEHNE HECTAIIMOHAPHOM 2 OIlK-4.1 JI1.3J12.3
TEIJIONPOBOTHOCTH M YCIIOBHS OJJHO3HAYHOCTH IS 31
ero pemenus. [lepemada Ternmna npu cTairoHapHOM
TETIONPOBOIHOCTH YePe3 OAHO- K MHOTOCIOHHYIO
TUIOCKYIO CTEHKY NPU I'PAaHUYHBIX YCIOBUSIX
MIEPBOTO U TpeThero poxa. /Jlex/

4.2 Ilepenaua Teruia npu craliuoHapHON 2 OIlK-4.1 JI1.3J12.3
TETIONPOBOIHOCTH YepPe3 MIHHAPHIECKYIO OJHO- 91
Y MHOTOCJIOWHYIO CTEHKY ITpU TPaHHMYHBIX
YCIOBUSIX IEPBOTO M TPETHETO poaa. Bimstane
Hapy>XHOTO aMeTpa OAHOPOIAHON
LIJIMHAPUYECKOI CTEHKU HA €e CyMMapHOe
JMHEHHOE TEIUIOBOE ConpoTuBieHHe. /JIek/

4.3 HecrarmonapHas TemnonpoBogHOCTb IpU 2 OIIK-4.1 JI1.3J12.3
TPaHUYHBIX YCIOBHUSX IIEPBOTO U TPETHETO POJA. €|
OO1mee penieHNe ypaBHEHHS HECTAIMOHAPHOH
TEIJIONPOBOIHOCTH M €0 UCIIOJIL30BaHHE JIIS
CiTydast TepMHIECKH MAacCUBHBIX Tel. /JIex/

4.4 Ob6mee pemeHue ypaBHEHHS HECTAITMOHAPHOM 2 OIlK-4.1 JI1.3J12.3
TEIUIONIPOBOHOCTH U €0 UCIIOIb30BaHUE IS 91
cily4asi TepMUYECKH TOHKUX Tel. /Jlex/

4.5 PerynspHslil TeroBoit pexxuM u 2 OIIK-4.1 JI11.3J12.3
9KCIIEPUMEHTAILHOE OTIpEEIICHUE €|
TETIO(U3MIECKAX CBOHCTB BEILECTB,
ko3¢ ¢ununenra remnooraaun. /Jlex/

4.6 TemnonpoBoIHOCTE U MOJICKYJIIpHAs TUPPY3Hs 1 OIlK-4.1 JI1.3J712.2
npu crauMoHapHoM pexume. /IIp/ OIlK-2.1 J2.3

91

4.7 Onpenenenne koadduireHTa TemIonpoOBOAHOCTH 1 OIIK-4.1 JI1.3J12.2
TBEPJIBIX TEJI METOAOM HHUIMHIPUIECKOTO CI0s OIlK-2.1 J2.3
(cTaroHapHBIN pexuM TeruionpoBoaHocTH). /Ilp/ €|

4.8 Harpes tBepapix Ten  /Ip/ 2 OIlK-4.1 JI1.3J712.2

OIlK-2.1 J2.3
91
4.9 [IpopaboTka JIEKIHOHHOTO MaTepHaia, MaTepraia 21 OIlK-4.1 JI1.3J712.2
npakTudeckux 3auaruii. /Cp/ OIlK-2.1 J2.3
31
KonTponb 9 OIlK-4.1 JI1.1J11.3
OIlK-2.1 J12.2J12.3
31
Pazgen S. TonnBo u ero ropenue.
(Tenorenepamust)

5.1 OHepreTuyeckas CyIIHOCTb TPOU3BOICTBEHHBIX 2 OIlIK-4.1 J1.3
nporeccoB. Co3gaHue HayYHBIX OCHOB J11.4J12.1
TEIJIOTEXHUKU M IPOMBIIIJIEHHOTO [1€YECTPOCHUSI. 32
Knaccudukarys TOIUIHBA, TOKAa3aTeNd ero
kavectBa. Kunernueckuii u nuddysrnoHHbIi
PEeKHMBI TOpeHust TOIIMBa. Pacuér
KaJIOPUMETPUUECKOH, TEOPETUIECKON U
JIEHCTBUTENLHON Temmeparypsl  /Jlek/

5.2 KoHceTpykumnu n cxeMmsl BBIOOpa YCTPOHCTB [UIst 3 OIlK-4.1 J1.3
CKMTaHUs TOIIMBA. TEeII0BbIE 3KBUBATICHTHI JI1.4J12.1
CBIPBEBBIX MaTEepPHAIOB MHUXTHL. ['eHeparus 92
TETIOTHI 32 CUET BJICKTPUUECKON IHEPTUH.

Knaccudukanus, puznueckue u
9KCIUTyaTaI[MOHHBIE CBOHCTBA OTHEYTIOPOB  /JIek/

5.3 Pacuér ropenust ra3000pa3HOTrO M )KUAKOTO 2 OIlK-4.1 JI1.3J12.1
torumBa. Kontponbnas pabora /Ip/ OIlK-2.1 92




5.4 OnpezencHre TEIUIOTH CTOPAHUS T'a3000pa3HOTO 2 OIlK-4.1 J1.2
torumBa.  /TIp/ OIlK-2.1 32

55 TIpopaboTka JEKITMOHHOTO MaTepraa, MaTepraia 10 OIlK-4.1 JI1.2 JI1.3
IIPAKTUYECKUX 3aHATUI. BhINIONHEHNE JOMAIIHETO OIlK-2.1 JI1.4J12.1
3amanmus Ne3 /Cp/ 92
Paznen 6. OrueynopHbie U CTPOUTEIbHbIE
MaTepuaJbl nevei

6.1 ITpuHIMIIBEI BEIOOpA MaTepraja OrHEYIOPHOM 3 OIlK-4.1 J1.3
kiaakd. OTHEYIOPHBIE pACTBOPHI, MaCChl, OCTOHBI. JI1.4J12.1
BEI00p TEIIOU30JIAIMOHHBIX MAaTEPHATIOB. 32
CtpoutenbHBIC JIEMEHTHI TIeuei: GpyHaamMenT,

KiazaKa, kapkac. /Jlex/

6.2 TennoBoil pacu€T MHOTOCIOIHOTO OrpaXkIeHUs 2 OIlK-4.1 J1.3
medeit py CTallMOHAPHOM FITH HECTAIMOHAPHOM OIlK-2.1 JI1.4J12.1
TerutoBoM pexnme. KontponsHast padora /Tlp/ 32

6.3 OmnpenerneHre MIOTHOCTH U Ta30IPOHUIIAEMOCTH 2 OIlK-4.1 JI1.3
OTHEYNOpHBIX Martepuanos. /IIp/ OIlK-2.1 J1.4J12.1

22

6.4 OrnpeneneHne TePMOCTOMKOCTH U 2 OIlK-4.1 J1.3
[UTAKOYCTOMYMBOCTU OTHEYIIOPHBIX MaTEpPHaOB OIlK-2.1 JI1.4J12.1
Mp/ 32

6.5 [TpopaboTka JICKIIHOHHOTO MaTepHaia, MaTepruaa 12 OIlK-4.1 J1.3
npakTHieckux 3anatuil. /Cp/ OIlK-2.1 J1.4J12.1

22
Pa3znen 7. KoncTpykuum u TemjioBasi padora
neveu

7.1 TurnoBble pexxumsl paboTHI MeYei- 2 OIIK-4.1 J1.3
TEIIIO0OMEHHHKOB U TIeUeH-TEIUIOTeHEPaTOPOB. JI1.4J12.1
OCHOBHBIE TIOKa3aTeNIN TEIUIOBOM paOOTHI MeYeH: 22
TEeMIIepaTypa, TEIIOBOH PEKUM, KO HUIIUCHTHI
MOJIE3HOTO TEIUIO- U TOTUTMBOMCIIONB30BAHHS.

TenoBoit 6anaHc nedeit U ero UCIoIb30BaHNE IS
oreHkHd 3¢ dexkruBHOCTH paboTH meuerd.  /JIex/

7.2 [axtabIe Tegn. OCOOCHHOCTH TEIUIOOOMEHA B 2 OIlK-4.1 J1.3
cnoe. JIBiwkeHue ra3oB U MUXThL. BonsHbie JI1.4J12.1
9KBHUBAJICHTHI KYCKOBBIX MaTEPHAaJIOB U ra3oB. 32
TunuyHOe U3MEHEHHE TEMIIEPATYPHI 110 BBICOTE
MIaXTHOH 1eun. TeruioBbIe MPoIeccrl B 30HE PypM.

I"a3orenepaTopHbIil U TOMOYHBIN PEKUMBI PAOOTHI
MIaXTHBIX Tieuei IBETHOU MeTaiuTyprun. CrocoOsl
WHTEHCU(DHUKAIINA TETIOBOX PabOThI MIaXTHBIX
neueil. KoHBepTeps! 4€pHOI U IIBETHOI
MeTamuryprud. OcoOEHHOCTH KOHBEPTHPOBAHUS
MEJIHBIX IITCHHOB: MEPHO/IbI HAKOTUICHHS U
noTpediIeHust TemioTel.  /Jlek/

7.3 Crioco6b1 HHTEHCH(HUKAINH TETIOBOI paboThI 2 OIlIK-4.1 J1.3
[TOJI0OBBIX CTAJIEIUIaBUIIbHBIX arperaTros. JI1.4J12.1
OTpakaTenbHbIe TIeYH TS TUTABKH HA IITEHH. 32
Koncrpykuust, TENIoBoi ¥ TeMIEpaTypHbIi
PEXKUMBI. BHENTHsIsI 1 BHYTPEHHSSA 3a1a4H
TEMI000MeHa B OTpaKaTeIbLHOM MEYH.

TemnoTeXHUYIeCKHUe OCHOBBI PallMOHATBHOM
TEXHOJIOTHH HarpeBa MeTaia nepes oo0padboTkon
JIaBJIIEHHEM. /Jlex/

7.4 Tennoast paboTa 1 KOHCTPYKIIMH METOMYECKUX 1 OIlIK-4.1 J1.3
neyei TOJKATEILHOTO THIIA U C IIararoluMK JI1.4J12.1
Oamkamu (ogoM). Peannzaius CKOpoCTHOTO 22

KOHBEKTHBHOTO HarpeBa MeTayuia. XapakTepUCTHKa
OCHOBHBIX TIeUeH [IT HAarpeBa MeTallia IO/
TepMooOpaboTky. KoHcTpykius meueit st o6xura
CyIb(QUIHBIX KOHIICHTPATOB B KHIIAIIEM CIIOC.
OCHOBBI 23pOJJMHAMHUYECKOT0 pacuéra KHIISILIETo
cmosi. /Jlex/




7.5 TennoBoil 1 TeMnepaTypHbII pexXUMBI Ipoliecca 6 2 OIlK-4.1 J1.3
o6xura. [TpuHIUITE paGOTHI U KOHCTPYKIIUN JI1.4J12.1
TpyOuaThIX Bpamatomuxcs neuei. TerioBoit u 92
TEMIIEpaTYpPHBII PEXUMBI HATPEBA CHITYINX
MaTepuanoB. DIEKTPUIECKUE MeUr [IBETHOU
METaUTyprui. MeTOobl HCTIOIb30BAHUSI BTOPUIHBIX
sHepropecypcoB. CriocoObl YTHIIH3AINH TETIIOTHI
neiMa.  /JIex/

7.6 KoHcTpykiuu 1 0COOCHHOCTH TEIUIOBOM pabOTHI 6 1 OIlK-4.1 J1.3
pereHepatopoB. O0Imas TeOpUs M pacuér JI1.4J12.1
pekyneparopoB. CriocoObl OUUCTKH TBIMOBBIX 92
ra30B METAJUTYprHYecKoro npomsBoacTea.  /JIex/

1.7 Pacuér TermnoBoro Oananca pabodero 6 2 OIlK-4.1 J1.3
npoctpancta neun. /Ip/ OIlK-2.1 JI1.4J12.1

92

7.8 TennoBoil pacuéT MeTaNIN4eCcKOro 6 1 OIlK-4.1 J1.3
MPSAMOTPYOHOTO peKymepaTopa 1 ONpe/eICHUE ero OIIK-2.1 JI1.4J12.1
KOHCTPYKTUBHBIX Xapaktepuctuk /IIp/ 92

7.9 Pacuyér xoHnueckoro coruia win coruia JlaBansa mis 6 2 OIlK-4.1 JI1.3
COXKHUraTelbHbIX yeTpoicTB. KoHTponbHas paboTta OIlK-2.1 JI1.4J12.1
Mp/ 32

7.10 PerynsipHblii TeroBoit pexxum /I1p/ 6 1 OIIK-4.1 J1.3
OIlK-2.1 J11.4J12.1
32
7.11 TernoBoit 6aaHc AIIEKTPOTICYH CONMPOTHUBIICHHUS. 6 2 OIlK-4.1 J1.3
Mp/ OIlK-2.1 J1.4J12.1
32
7.12 [TpopaboTka JEeKIMOHHOTO MaTepuala, Marepuana 6 14 OIIK-4.1 J1.3
MpaKTHIecKuX 3ausaTuil. /Cp/ OIlK-2.1 J1.4J12.1
32
5. ®OHJ ONIEHOYHBIX MATEPUAJIOB (Ilpniaoxkenue)
6. YYHEBHO-METOJANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 IMTEpaTypa
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI1.1 [ApytioHos B.A., Temnmodusnka, TermioTexHuka, |Meroandeckne IOCOOHS Mockaa, 2007

JleBunknii M.A.,
IIIu6amnos C.H.,
Kanuranos B.A.

Teruioo0MeH: MexaHunka
KUJKOCTEH W Ta30B:
JlabopaTopHEIA IPaKTUKYM

JI1.2

ApyTtioHOB B.A.,
Kammranos B.A.,
JleBunxnii 1.A.,
[lIu6anos C.H.

Temnogusnka, TEMIOTEXHUKA,
TEIUIO0OMEH:
Tennomacconepenoc. Tormao
1 orHeymnopkl. TemnoBas
pabora neueii: JlaboparopHsblii
MPAaKTUKYM

Meroanueckue mocooust

Mocksa, 2007

J11.3

KpuBanaun B.A.,
ApycramoB B.A.,
Macrtprokos b.C.
KpuBannuua B.A.,
ApyTtioHoB B.A.,
Mactprokos b.C.

Meramnyprudeckast
Temtorexanka .B 2romax. T1.
TeopeTnueckne OCHOBBI:
y4eOHHK

ONEeKTPOHHBIN KaTaylor

Mocksa Merammyprus, 1986

J1.4

KpuBannuua B.A.,
ApycramoB B.A,,
Mactprokos b.C.
KpuBangun B.A,
Hesenopmckas N.H,
Kobaxunze B.B.

Meramnypruueckast
teriorexHuka .B 2tomax.T2.
Konctpykuus u pabora neqei:
yueOHHUK

DNIEKTPOHHBIHN KaTaJor

Mocksa Merastyprus, 1986

6.1.2. JlonoJHUTeIbHAA JIUTEPATYpa

ABTOPBI, COCTAaBUTEJIH

3arnaBue

Bubnanoreka

WznaTenscTBO, TO




JI2.1 [COopmukoB. Temnorexnuka. Pacuer n MeTtomuieckue mocoous Mocksa, 2004
KOHCTPYUPOBAHHE 3JICMCHTOB
MPOMBIIUICHHBIX [EYeH:

J12.2 |Tumodeena A.C., CripaBOYHHUK DJICKTPOHHBIN KATaJIOT crapsiii Ockon Poca, 2008
®enuna B.B. Termopu3nKa-MeTaIypra:
yaeOHoe mocobue
JI2.3 |KpuBanaun B.A., TemnorexHuka ONEeKTPOHHBIN KaTauor Mocksa MUCuC, 2002
ApyTIOHOB METaJUTyprU4ecKOro
B.A.,benoycos B.B. MPON3BOJICTBA.
Kpusannun B.A,, T.1.TeopeTuueckue OCHOBHI:
ApyTIOHOB yueOHOe nocobue

B.A.,benoycos B.B.

6.3 IlepeyeHb JHIIEH3UOHHOTO IPOTPAMMHOIO0 00ecreyeHHs

II.1  [Windows

I1.2 |Microsoft Office

I1.3  |antuBupycuoe [10 Dr.Web

1.4 |MS Teams

6.4. Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NpodeccHOHANbHBIX 043 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME

Ayn. Hasuauenne OcHaiienne
4 Temnodusuka. TemnoTexHnka AynuTtopus JUIs NIPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA,
CEMHHAPCKOT0o THIIA, TEKYILETro KOHTPOJIS,
I/IH[[I/IBI/I]IyaJ'H)HLIX KOHCyJ’[bTaIlHIZ, HpOMe)KyTO‘IHOI‘/II

aTTeCTallU, IPYNIIOBBIX KOHCyHLTaHHﬁI

JIOCKa KJIacCHYecKasi, JOCKa MHTEpaKTHBHAsl, KOMIIBIOTEp C
JoctynoM k cetu "MuTteprer” (1 mt.),

mpoekrop (1 mmr.), 3xpan (1 1mT.), pabouee MecTo
npenofasaTens, ctoi (16 mr.), cryn (32 mr.)

ITO:Windows 7 Professional, Microsoft Office 2007,
antusupyctaoe I10 Dr.Web, MS Teams, Visual

Studio, KOMIUIEKT TeMaTHYECKHUX MTPE3eHTAMN

46 Temnodusuka TemnorexHuka AynuTtopust Uil CaMOCTOSATENFHONH paboThl 00ydaromuxcs,
nMeercss MOAKIIOYeHHne k cetd "VHTepHeT" M IOCTym B
3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pPa30BaTENbHYIO CPELy:
JIOCKa KJIACCHYECKasl, KOMIIBIOTEp C JOCTYIOM K CETH
"NuTteprer" (16 mrt.), mpoektop (1 mr.), 3xpan (1 mr.),
pabouee mecto mpemnopmamarteis, cron (16 mrt.), crymn (32
mrr.) TIO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycuoe IO Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHUE YKA3AHMUS 1JIS1 OBYYAIOIUXCSA

Bech kypc pa3zenceH Ha caMOCTOSTENbHBIC B3aUMOCBSI3aHHBIC YaCTH, T.€. IMEET MOAYIIbHOE OCTpoeHue. Paspurue
CaMOCTOSATEIIFHOCTH CTYICHTOB JIOCTUTACTCS HHIMBHTyaH3alreH TOMANTHAX 33 JaHHH.

Jlexmu IPOBOJATCS C HCIIOIB30BAHAEM MYJIETUMETUIHBIX TEXHOJIOTUH B CIIEIIHAIFHO 00OPYAOBAaHHBIX ayJUTOPHUSX, TIPH 3TOM
JICKIIMOHHBIN MaTepua JEMOHCTPUPYETCS ¢ MCIIONB30BaHUEM Tpaduyueckoro peaakropa Power Point.

Ha npaxkTuueckux 3aHATUSIX U IPU BBIIOJHEHUH JOMAIIHUX 3aHITHIA OCBAaUBAIOTCS KaK KJIAaCCUYECKUE METOAbI pelIeHHs 3a1a4, TaK U
C UCITOJIb30BAHKEM ITAKETOB MPHUKIIAIHBIX IIporpaMM. Takas BO3MOKHOCTh 00CCIIEYHBACTCS PAIMOHATIBHBIM HCII0Ih30BAHUECM
BpEMEHU NP NPOBEACHUU JEKIUI U MPAKTUUECKUX 3aHITHH C IIUPOKUM NPUBJICUEHUEM MYJIbTUMEAUNHON TEXHUKHU, U
COBPEMEHHBIX MTAKETOB NPUKIIAIHBIX IPOTPAMM.

JucuumuimHa TpeOyeT 3HAaYUTEIFHOTO 00beMa CaMOCTOSITENbHOM paboThl. OTeNbHBIC yIeOHBIC BOIIPOCH BBIHOCATCS Ha
CaMOCTOSATENFHYIO MIPOPA0OTKY U KOHTPOIUPYIOTCS MMOCPEACTBOM TEKYIIeH aTTecTanuu. [Ipi 5 TOM OpraHu3yOTCs TPYIIIOBBIC U
MHIUBUAYaAIbHbIE KOHCYJIbTALIUH.

JIis ycIenmHoro 0CBOSHHS AUCIUILTHHBI 00YJIaroMeMycsl HEOOXOIIMO:

1. IlocemaTs Bce BUIBI 3aHATHIA.

2. [Ipu BO3HUKHOBEHHH JIFOOBIX BOIPOCOB TI0 COACPIKAHUIO Kypca U OpraHU3aluy paboThI CBOCBPEMEHHO 00paIaThCs K
[penojaBaTelo.

3. UmeTp AOCTYI K KOMIIBIOTEPY, NOAKIIOYEHHOMY K ceTd MIHTepHeT.

KauecTBeHHOE OCBOCHHUE TUCIHIUIMHBI BO3MOXHO TOJIEKO IPU CUCTEMAaTHUECKOW CaMOCTOATEIIFHON paboTe, 9To MOAePIKUBACTCS
CHUCTEMOM TEeKyIlIeH aTTeCTalllu.




