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Pabouast mporpamMma TUCHUTUIMHBI (MOTYJIS)
Temunogusuka. TeriorexHuka

3akperureHa 3a kadeapoii OOmenpoheccnoHaNbHBIX TUCIUILIHH
Hanpasnenue noaroroBku 22.03.01 MatepuanoBezieHre U TEXHOJIOTUU MaTepUaIoB
[poduns MarepuanoBeeHHE ¥ TEXHOJIOTHH HOBBIX MaTepHaJIOB
Kpamuduxanms Bakanasp

®dopma 00yueHUS oyHast

O611ast TPYA0EMKOCTh 6 3ET

Yacos 1o yueOHOMY IITaHy 216 DopMBI KOHTPOJIA B CEMECTpPax:

B TOM YHCIJIE: 3a4eT C OLIEHKOH 5 cemecTp, 6 cemecTp

ayJIUTOPHBIC 3aHATHS 90

caMoCTosATeNbHas padoTa 117

4acoB Ha KOHTPOIb 9

Pacnpez[e.neﬂue YacoB JUCHUIIJIMHBI IO CEMECTpamM

Cemectp
(<Kypc>.<Cemectpua | 5(3.1) | 6(3.2)
Kypce>) Hroro
Henenb 18 18
Bup 3ansatuit yio | pino|vo|po| ovo | P

Jlexn 36 |36 (18 (18 |54 |54
[MpakTryeckue 18 |18 (18 |18 |36 |36
HUroro ayx. 54 |54 |36 (3690 |90
KonraktHas paboTa 54 |54 136 |36 |90 |90
Cam. pabota 81 |81 |36 |36 (117 |117
Yackl Ha KOHTPOJTb 9 9 9 9
Hroro 144 1144 (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 YUIPEKACHHE BBICIIETO 00pa3oBaHus «HannoHaIbHBIN HCCIeq0BAaTEIbCKUI TEXHOIOTHUECKUH
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.)

CocTaBiicHa HAa OCHOBaHHMH y4COHOTO IIIaHa:

22.03.01 MarepuanoBesieHHE U TEXHOJIOTHU MaTeprainoB, MuTM-19.plx MarepuanoBeaeHre 1 TEXHOJIOTHH HOBBIX MaTepralioB,
yTBepKIeHHOTO Y4eHbM coBeToM BO HUTY "MUCuC" 28.02.2019, mpotokoi Ne 6-19

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

3aB. kadenpoit Ycuynu-Kpurep T.H.



1. EJIN OCBOEHMU

1.1{Iens aucuummuHB — cOPMHUPOBATH 3HAHUS O TEILIOBBIX MPOIIECCax MPH MPOU3BOACTBE H 00pabOTKE METAIIIOB; HAYIHUTh
METOJ[aM MPUMEHEHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH ITHUX MPOIECCOB IS aHANIN3a M PacyeTa KOHCTPYKTHUBHBIX U
IKCIUTYaTaA[OHHBIX [TAPAMETPOB METAILTYPIHYECKUX arperaTtoB, 00ECIeunBaIOIIIX BEICOKOE KAYECTBO METAILIONPOAYKIINA
1 3HEProcOCPEIKEHUE MPH BHIMOJHCHHY HOPMATUBOB IO 3aIUTE OKPYKAFOIICH CPEIIbL.

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 IncuunauHbl (MOIYJI4) U IPAKTUKH, [JIsI KOTOPBIX OCBOEHHE JaAHHOM TUCHUILINHBI (MOAYJIsA) HEOOXOIUMO 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 A5 pPellieHHs] MHKeHePHBIX 3a1a4

3HaTh:

OIIK-4.1-31 6a30BBIC MOHATHS ¥ 3aKOHOMEPHOCTH pa3zena (GU3UKH, OOBACHIIONMETO TEINIO0OMEHHBIE TIPOLIECCHI

OIIK-4.1-32 npuHIKIBI COCTaBICHHS TEIIOBOT0O OanaHca METAJUTYprHUSCKUX Heuei

OIIK-4.1-33 KOHCTPYKIIMH ¥ TEIUIOBYIO padOTy METAJLTypTHICCKHX ITeUeH

OIIK-2.1: cnoco0HOCTH MCNOJIB30BATH B NPO(ecCHOHATLHOM 1eSITeJILHOCTH 3HAHMS O MOIX0aX U MeTOAaX MOJIYYeHH s
Pe3yJIbTATOB B TEOPETHYECKHX H IKCIEPUMEHTAIBHBIX HCCIET0BAHUSX

3HaTh:

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

OI1K-2.1-32 3aKOHOMEPHOCTH MPOTEKAHHMsI IPOLIECCOB TeHEePALUK TEIUIOTHI U €€ IepeHOca B KOHKPETHBIX TEXHOJIOIMYECKUX
arperaTax s MOJy4eHHUs U 00paboTKH pa3NnuYHbIX METAJIOB U CIIJIABOB

OIIK-4.1: cioco0HOCTH cOYETATH TEOPHIO M MPAKTHUKY /15 PellieH!s MHKeHePHbIX 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 METALTYPTUICCKIX TTeUCH

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 MPOILECCHI BHEIIHETO  BHYTPEHHETO TEINI0O00MEHA B MeYax pa3ivuHOro
TEXHOJIOTUYECKOT0 Ha3HAUEHUS U 3JIEMEHTaX UX KOHCTPYKLUI

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

Baangern:

OIIK-4.1-B1 mMeToamu aHaM3a M YHCICHHBIMA METOJIaMH, BEIYUCITUTEIILHON TEXHUKOM MPH PEIICHIH MPUKIAIHBIX 32129 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 W YUCICHHBIMHA METOJaMHU PEIICHHUS CUCTEM TEIIO(H3MIECKUX YPABHEHNUH

OI1K-2.1-B2 aHanmu3oM TeTuioBoi paboThl TIeUe 1 MPOU3BOICTBA METAJUIOB U CTNIABOB U 00paOOTKH METaJIOB

4. CTPYKTYPA U COAEP)KAHUE

Kog HanmenoBanmue pasaesioB u Tem /Buj 3ansitusi/ | Cemectp /| UacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kypc 107071 H 3L

pecypcsl




Pazgen 1. 'maporazonmHamMmuka

1.1 OCHOBHBIE TOHSATHS MEXaHUKU KUAKOCTEH U ra30B: 2 OIlK-4.1 JI1.3J12.3
CIUIOIIHAS CPEeAa, IIIOTHOCTh, BEKTOP CKOPOCTH, 91
uyealibHa ¥ peanbHast )KUIAKoCTb. Popmyrna
HeroToHa 171 KacaTeIbHOTO HANPSDKEHUS TPEHUSL.

YpaBHeHue HepazpbIBHOCTH. /JIek/

1.2 Vpasuenue Ditnepa u HaBbe-Ctokca. Pexxrmbl 1 OIlK-4.1 JI1.3J12.3
Te4eHUus peasbHOU sxuaKkocTu. Kpurepuii 91
Peitnonbaca. [ToctanoBKka 3agaun 1 pacuera
JBIDKeHUS KuIKocTH. CTaTHKa )KHUAKOCTEH U ra3oB.

/JTex/

1.3 DJIEeMEHTBI TEOPUH THAPOTUHAMUICCKOTO 1 OIlK-4.1 JI1.3J12.3
MOTPAHUYHOTO cJosl. YpaBHeHus [IpanaTis. 21
YpaBHEHHE IOTOKa UMITYJIbCa IJIs IOTPAaHUYHOTO
cinos (YpaBuenne Kapmana). /JIex/

14 Pacyer naMHHapHOTO MOTPAHUYHOTO CJIOS HA 2 OIIK-4.1 JI1.3J12.3
OCHOBE MHTETPAIILHOTO METO/Ia. Y paBHEHHE 21
BbepHynimm nist cTpyiku ToKa uaeanbHOM KUIKOCTH
U JJIs IOTOKA pealibHOU XKUAKocTU. Pacuer noreps
JIaBJICHUS HA TPEHHUE U Ha MECTHBIC
conpotuBienus. /Jlex/

15 Oco0eHHOCTH CTpYHHOTO TeueHus. M3MeHeHHe 2 OIIK-4.1 JI1.3J12.3
OCHOBHBIX XapaKTEPUCTUK OCECUMMETPUYHON 91
TypOyJIEHTHOM CTPYH (aBJIeHHs, IOTOKOB
UMITyJIbca 1 KHHETHYECKOI SHEPTHH, OCEBOH
CKOPOCTH, 00bEMHOTO pacxoia) Mo ee JAJIUHE.

/JTex/

1.6 TeueHne peasbHON KHUIKOCTH IO TpyOam U 1 OIIK-4.1 JI1.3J12.2
kaHanaMm. [lotepu Ha TpeHHE ¥ MECTHBIC OIIK-2.1 JI2.3
conpotusieHus. /IIp/ €]

1.7 TedeHne KUIKOCTH B JAMIHAPHOM ITOTPAHUYHOM 1 OIlK-4.1 JI1.3J712.2
cnoe. /Tlp/ OIlK-2.1 2.3

91
1.8 TeueHne KUIKOCTH B TypOYICHTHOM HOTPAaHIYHOM 1 OIIK-4.1 JI1.3J12.2
cnoe. /Tlp/ OIlK-2.1 2.3
31
1.9 Pacuer npouecca ncreuenus raza u3 comen. /IIp/ 1 OIlK-4.1 JI1.3J712.2
OIlK-2.1 J2.3
91
1.10 HUccrnenosanme ypasHenus bepaymm  /TIp/ 1 OIlK-4.1 JI1.1J12.2
OIlK-2.1 J2.3
31
111 Onpenenenne ko3 OUIMEHTOB TPEHHUS U MECTHOTO 1 OIIK-4.1 JI1.1J12.2
COTIPOTHBIICHUS TTPH ABIDKCHUH BO3/IyXa B TpyOe OIlK-2.1 2.3
Mp/ 31
1.12 Onpenenenne K03 HUIMEHTOB NCTEUECHHS U3 1 OIlK-4.1 JI1.1J12.2
OTBEPCTUH M HacagKOB pa3nu4Hoii cpensr /Ip/ OIlK-2.1 J2.3
31
1.13 UccnenoBanue ¢cB0OOHOM 3aTOIJICHHON 1 1 OIIK-4.1 JI1.1J12.2
MOJTyOT paHUUEHHOM Ta30BbIX cTpyi /IIp/ OIlK-2.1 J2.3
31
1.14 [IpopaboTka JeKIMOHHOTO MaTepHaa, MaTeprana 20 OIlK-4.1 J1.1
MIPaKTUYECKHX 3aHATHH. Belmonnenne nomamrsero OIlK-2.1 JI1.3J12.2
3aganus Nel /Cp/ J2.3
31
Pa3gen 2. KonBeknus

2.1 OCHOBHBIE TOJIOXKEHUS NIEPEeHOCca TeMIOoThL. Tpu 2 OIlK-4.1 JI1.3712.3
BUAa TemioooMeHa. OCHOBHBIC TIOHATHSA 91
KOHBEKTHBHOTO TEILIONEPEHOCa,
muddepeHnnanbsHOe ypaBHEHHE KOHBEKTHBHON
temootaaqn. /Jlex/

2.2 JuddepernnanbHoe ypaBHeHHE 3HEpTUH Dyphe- 2 OIIK-4.1 JI1.3J12.3
Kupxroda u ero pemenue. TernoBoit 91

MOTPaHWYHBINA cI0H, Kputepuit [Ipanarnsa. /Jlex/




2.3 TennoBoil morpaHUYHBIN CIIOH U €ro pacyer Npu 2 OIlK-4.1 JI1.3J712.3
JTAMUHAPHOM PEXHUME TCUCHHUS KUIKOCTH. 21
YpaBHEHHs KOHBEKTHBHOW TEIUIOOTIaYH MIPU
BBIHYXJICHHOM JIBH)KEHHH B O€3pazMepHOM
(xpuTepraNbHOM) BUJIE U OCOOEHHOCTH HX
WCTIONIb30BaHUS TIPH MPAKTHYECKUX PACUETAX.

/JTex/

2.4 KoHBeKkTHBHAas TEMJI00TAAaYa IPU CBOOOTHOM 2 OIlK-4.1 JI1.3J12.3
JIBIDKCHHUH. Y paBHEHHUS! KOHBEKTHBHOM 91
TEIJIOOTAAYH IIPH CBOOOHOM JIBUKEHHUH B
Oe3pasMepHOM (KPUTESPHATLHOM) BHIIE U
0COOCHHOCTH MX MCHOJIB30BAHUS IIPH
npakTHYeckux pacuerax. /Jlex/

2.5 TIpuMeHeHe METOI0OB TEOPUH TTIOA00US JIIIs 1 OIlK-4.1 JI1.3J12.2
MIPUBEJICHNS UCXOAHBIX YPAaBHEHUH K OIIK-2.1 J12.3
6e3pasmepHomMy Buny. /Ilp/ 91

2.6 TennooTnada 1 MaccooTaua NpH BBIHYKJICHHOM 1 OIlK-4.1 JI1.3J12.2
MPOJOILHOM OOTEKaHHMH TIOCKOH TIOBEPXHOCTH. OIIK-2.1 2.3
Mp/ 91

2.7 Onpenenenre ko3¢ OUINESHTOB TEIIOOTAAYH IPH 1 OIIK-4.1 JI1.3J12.2
BBIHYJICHHOM TYpOYJICHTHOM JIBU)KEHUU J2.3
Kuakocta B Tpyoe  /IIp/ €]

2.8 [TpopaboTka JEeKIMOHHOTO MaTepuala, Marepuana 20 OIlK-4.1 JI1.3J12.2
MPaKTUYECKUX 3aHATUN. BBITIONTHEHUE TOMaITHEro OIlK-2.1 JI2.3
3anmanus Ne2 /Cp/ €]
Paznen 3. PagnanoHHbINH TeNJ1000MeH

3.1 OCHOBHBIE OHATHS PaJUAllMOHHOTO MepeHoca 2 OIIK-4.1 JI1.3J12.3
Teru1oThl. KoslnyecTBEHHbIE XapaKTepUCTUKH 91
M3JTy4eHHUS. 3aKOHBI N3Ty4eHHS aOCOMOTHO
yepHoro Tena. /Jlex/

3.2 [IprMeHeHEe OCHOBHBIX 3aKOHOB H3JIyUCHHS 2 OIlK-4.1 JI1.3712.3
a0COJIOTHO YEPHOTO M CEpPOro Tella K aHAIHN3Y H 31
pacyery paJiMallMOHHOTO TeIJI000MeHa. YTIIOBbIe
K03(PUINEHTH! U3ITydeHUs KaK I0Ka3aTelH,

YUHUTBHIBAIOIINE [€OMETPHUIO TEINIO0OMEHHOM
cucreMbl. CBOHCTBA CPETHUX YTIIOBBIX

KO3 (HUIIMEHTOB U3JIYUYEHHUs, UX ONpEeIICHUE B
npocreimux ciydasx. /Jlex/

3.3 30HaNBHBIN METOJT pacyeTa pajnaliiOHHOTO 3 OIIK-4.1 JI1.3J12.3
TerutoooMeHa. CMerranHas v hyHIaMeHTaIbHAS 21
MOCTaHOBKH 3a7a4l. 3aMKHYTas cHcTeMa U3 2
CepBIX T, Pa3JeJIeHHBIX INAaTEPMUIECKON Cpeoil.

JeticTBue sxkpanHoit Termionzosauun. /Jlex/

3.4 30HANBHBIN METO]T pacyeTa paIualHOHHOTO 3 OIlK-4.1 JI1.3J12.3
TEMI000MEeHa: N3TydeHUe Yepe3 OKHA MeYH. 91
PaagnannoHHBIH TETIIIOOOMEH B CHCTEME CEPhIX Tell,
3aII0JHEHHBIX MTOTJIOLIAI0LIE-U3IIYYatoIIEH Cpeloi.
3akon byrepa. DddexTuBHas aauHa ayda,
dhopmyma Hesckoro /JIex/

3.5 TermnooOMeH n3ITydeHHEM MEXAY TBEPABIMU 1 OIlK-4.1 JI1.3J12.2
TeJlaMH, pa3/ieIeHHBIMU Npo3pavyHoii cpeno. /I1p/ OIlK-2.1 J2.3

31
3.6 TermooOMeH n3TyueHrneM B TIOTJIONIAIOIIEH cpee. 1 OIlK-4.1 JI1.3J12.2
Mp/ OIlK-2.1 J2.3
31
3.7 Wznyyenne tBepapix Ten /Ip/ 1 OIlIK-4.1 JI1.3J12.2
2.3
31

3.8 [IpopaboTka JEeKIMOHHOTO MaTepHaa, MaTepHaa 20 OIlK-4.1 JI1.3J12.2

MPaKTHYEeCKUX 3ausatuit. /Cp/ OIIK-2.1 J2.3
31

Pa3nen 4. TenjionpoBOAHOCTH




4.1 Juddepenunanbroe ypaBHEHHE HECTALMOHAPHOM 2 OIlK-4.1 JI1.3J712.3
TETJIONPOBOAHOCTH ¥ YCIIOBUS OJTHO3HAYHOCTH JIJIS 21
ero peureHus. [lepenaya Terna npu craioHapHOM
TETIONPOBOIHOCTH YePe3 OAHO- K MHOTOCIOHHYIO
TUIOCKYIO CTEHKY NPU I'PAaHUYHBIX YCIOBUSIX
MIepBOTO U TpeThero poxa. /Jlex/

4.2 Ilepenaua Teruia npu cTaliMoHapHON 2 OIlK-4.1 JI1.3J12.3
TEIJIONPOBOIHOCTH Yepe3 IMIHHAPHYECKYIO OJTHO- 31
¥ MHOTOCJIOHHYIO CTEHKY ITPU TPAHMYHBIX
YCIIOBUSIX MIEPBOTO M TPEThEro poja. Bimsaue
Hapy>XHOTO INaMEeTpa OAHOPOIHON
WJIMHAPUYECKOM CTEHKU HA €e CyMMapHOe
JHHEHHOE TEIIIOBOE conpoTHBieHne. /JIex/

43 HecranuonapHas TemIonpoBOIHOCTD MTPH 2 OIlK-4.1 JI1.3J12.3
TPaHUYHBIX YCIOBUSX IEPBOTO U TPETHETO POJIa. 01
Ob6miee pemeHne ypaBHEHMs HECTAITMOHAPHOM
TEIJIONPOBOIHOCTH M €0 UCIIOJIL30BaHHE JIIS
CiTydast TepPMHIECKH MAacCUBHBIX Tel. /JIex/

4.4 Ob1ee pelieHne ypaBHEHUS! HECTallMOHAPHOM 2 OIIK-4.1 JI1.3J12.3
TETIONPOBOIHOCTH H €T0 HCTIOJIB30BAHHE IS €|
cily4asi TepMUYECKH TOHKUX Tel. /Jlex/

45 PerynspHbIii TETUTOBOH PEXUM U 2 OIIK-4.1 JI1.3J12.3
AKCIIEPUMEHTAIBHOE OTpeieieHue 21
TETIO(U3MIECKUX CBOHCTB BEIECTB,
ko3¢ ¢unnenra remnooraaun. /Jlex/

4.6 TemnonpoBoJHOCTE U MOJIEKYJISIpHAsT AUPPy3ust 1 OIIK-4.1 JI1.3J12.2
npu cranuoHapHoM pexkume. /IIp/ OIlK-2.1 2.3

31

4.7 Omnpenenenre kodhHUIHEHTa TeIIONMPOBOIHOCTH 1 OIlK-4.1 JI1.3J12.2
TBEPJIBIX TeJ METOAOM LHMIMHIPUIECKOTO CI0s OIlK-2.1 J2.3
(cTrarmoHapHBIN pexuM TeronpoBoaHocTH). /Ilp/ €]

4.8 Harpes tBepasix Ten /Tp/ 2 OIlK-4.1 JI1.3J12.2

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
21
Pasnen 5. TonsimBo u ero ropenmue.
(Tensorenepanus)

5.1 DHepreTHdyecKas CyIIHOCTh MPOU3BOICTBEHHBIX 2 OIlK-4.1 J1.3
npoueccoB. Co3aHre HayYHBIX OCHOB JI1.4J12.1
TEIIOTEXHUKU M IPOMBIIIJICHHOTO N1€YECTPOCHUSI. 32
Knaccudukarys TOIIHBA, TOKAa3aTeNd ero
kavectBa. Kunernueckuii u nuddysnoHHbI
PEXMMBI TOpeHus TorMBa. Pacuér
KaJIOPUMETPUUECKOM, TEOPETUUECKON U
JIeWCTBUTENBHOM TeMnepatypsl  /Jlex/

5.2 KoHceTpykumu n cxeMmsl BBIOOpa YCTPOHCTB [UIst 3 OIlK-4.1 J1.3
CKMTaHUs TOIIMBA. TEeII0BbIE 3KBUBAJICHTHI JI1.4J12.1
CBIPHEBBIX MaTepPHAaIOB MHUXTHL. I'eHepaus 92
TETIOTHI 32 CUET AIIEKTPUUECKOI SHEPTHH.

Knaccudukanus, pusnyueckue n
9KCIUTyaTal[IOHHBIE CBOMCTBa orHeynopos /Jlex/

5.3 Pacuér ropenust ra3000pa3HOTO U KHUIKOTO 2 OIIK-4.1 JI1.3J12.1
torumBa. KontponbHas pabora /Ip/ OIlK-2.1 92

5.4 OmnpeneneHne TEIIOTH CropaHus ra3000pa3HOTro 2 OIlK-4.1 J1.2
torumBa.  /TIp/ OIlK-2.1 92

5.5 IIpopaboTka JEeKIMOHHOTO MaTepHaa, MaTepruana 10 OIlK-4.1 JI1.2 J11.3
MIPAKTUYECKUX 3aHATHH. BhIToNHEHNE JOMAIITHETOo OIIK-2.1 JI1.4J12.1
3aganus Ne3 /Cp/ 22

Paznes 6. OrneynopHbie U CTpOUTEIbHBIE
MAaTepHAJIbI Nevel




6.1 [IpuHuMnB! BEIOOpa Marepuala OrHeynopHOH 3 OIlK-4.1 J1.3
kiaakd. OTHEYIOPHBIE pACTBOPHI, MaCChI, OETOHBI. JI1.4J12.1
BrI00p TEMIOM30IAMOHHBIX MaTEPHAIIOB. 92
CtpouTenbHBIC JIEMEHTHI ITeUei: pyHIaMeHT,

KiazaKa, kapkac. /Jlex/

6.2 TennoBoil pacu€T MHOTOCIOIHOTO OrpaXkIeHUs 2 OIlK-4.1 J1.3
ne4yen Mpyu CTalMOHAPHOM UJIM HECTAalUOHAPHOM OIlK-2.1 JI1.4J12.1
TemioBoM pexxume. KonrponeHas pabora /IIp/ 92

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

92

6.4 OmnpenencHre TEPMOCTONKOCTH 2 OIIK-4.1 J1.3
HUIAKOYCTOMYHMBOCTU OTHEYIIOPHBIX MAaTEPUAJIOB OIlK-2.1 JI1.4J12.1
Mp/ 92

6.5 [TpopaboTka JEeKIMOHHOTO MaTepHala, Marepuaia 12 OIlK-4.1 J1.3
mpaKkTH4IecKuX 3auatuil. /Cp/ OIlK-2.1 JI1.4J12.1

92
Pa3znen 7. KoncTpykuum u TemjioBasi padora
neyei

7.1 TurnoBble pexxuMsl paboTHI MeYei- 2 OIIK-4.1 J1.3
TEIUIOOOMEHHHUKOB U TI€YCH-TEIIOTCHEPATOPOB. JI1.4J12.1
OcCHOBHBIE TTOKa3aTENIH TEIUIOBOI pa0OTHI MEYCH: 22
TEeMIIepaTypa, TEIIOBON PEKUM, KOI(PPHUIIESHTHI
TMIOJIE3HOTO TEIUIO- M TOIUTMBOMCIIONb30BaHHS.

TenoBoit 6anaHc nedeit U ero UCIoIb30BaHUE TS
oreHkH 3 dexTuBHOCTH paboThH meuend.  /JIex/

7.2 [MaxTabIe egn. OCOOCHHOCTH TEIUIOOOMEHA B 2 OIlK-4.1 J1.3
cnoe. JIBixkeHue ra3oB U MUXTHL. BosHbie JI1.4J12.1
SKBUBAJICHTHI KYCKOBBIX MAaTEPHAIIOB U Tra30B. 32
TunuuHOe N3MEHEHHEe TeMIEPaTyphI 10 BBICOTE
maxTHoi rmeun. TernoBble nponecck B 30HE QypM.

T"a3oreHepaTopHBIi U TOMMOYHBIN PEXKUMBI PAOOTHI
IIaXTHBIX TIeuei IBETHOU MeTaiuTyprun. CrocoOsl
MHTEHCH(HUKALNH TETIOBON pabOThI IaXTHEIX
neueil. KoHBepTeps! 4€pHOI U IIBETHOI
Metautypruu. OcoOeHHOCTH KOHBEPTUPOBAHUS
MEJHBIX IITEHHOB: IEPHUO/Ibl HAKOTUICHUS U
notpebyeHus TerioTel.  /JIex/

7.3 Cnoco0bI nHTEHCH(UKAIIMH TEIIOBOW paboThI 2 OIIK-4.1 J1.3
MOJIOBBIX CTAJIEIUIABUIIBHBIX arperaTos. JI1.4J12.1
OTtpakaTesbHble M€Yy AJs IUIaBKU Ha IITEHH. 22
KoHcTpykius, TeIIoBoOi U TeMIepaTypHbIi
PEeXUMBL. BHEIIHSSA 1 BHYTpEHHSIS 331241
TeMI000MeHa B OTpaXKaTeIbHOM MEYH.

TemnoTexHUUECKHE OCHOBBI pallMOHAILHOM
TEXHOJIOTMH HarpeBa MeTaiia nepen oopaboTKon
JTaBJIIEHHUEM. /JIex/

7.4 Tennoast paboTa 1 KOHCTPYKIIMH METOIMYECKUX 1 OIIK-4.1 J1.3
re4yel TOJIKATEIbHOTO TUIIA U C LIararolUuMu JI1.4J12.1
Oamkamu (ogoM). Peanmzaius cKOpocTHOTO 22
KOHBEKTHBHOI'O HarpeBa Meraiia. XapakTephuCcTHKa
OCHOBHBIX IIe4el JUIg HarpeBa MeTania Moj
TepMooOpaboTKy. KoHCTpyKIHs nedeit st o6kxura
Cynb(UIHBIX KOHLEHTPATOB B KUIISIIEM CIIOE.

OCHOBBI a3pOJJMHAMHYECKOT0 pacyéTa KHIISIIETo
cios. /Jlex/

7.5 TennoBoil 1 TeMnepaTypHbII pexXUMBI Ipoliecca 2 OIlK-4.1 J1.3
o0xwra. [TpuHIHIE! paboThl ¥ KOHCTPYKIIUH JI1.4J12.1
TpyOUaThIX Bpamatommxcs rneuei. TermoBoit u 92

TEMIIEPATYPHBII PEXUMBI HAIPEBA CHIITYYUX
MaTepHUAaIOB. DJIIEKTPHUYCCKUE IICYH [IBETHOM
MeTauTyprud. MeTo/ibl HCIOJIb30BaHUsI BTOPUYHBIX
sHepropecypcoB. CiocoObl YTHIIN3AIUN TETUIOTHI
neiMa.  /JIex/




7.6 KoHeTpykunu n 0coOEHHOCTH TEIIOBOH pabOThI 6 1 OIlK-4.1 J1.3
perenepatopoB. O0Imas TeOpus U pacuér JI1.4J12.1
pekyneparopoB. CriocoObl OUUCTKH IBIMOBBIX 92
ra30B METAJUTYprHYecKoro npomssoacTea.  /JIex/

7.7 Pacuér TermmoBoro 6ananca pabodero 6 2 OIlK-4.1 J1.3
npoctpancta neun. /Ip/ OIlK-2.1 JI1.4J12.1

92

7.8 TennoBoil pacuéTr MeTaNIN4ecKOro 6 1 OIlK-4.1 J1.3
MPSMOTPYOHOTO peKyrepaTopa 1 ONpe/eICHUE ero OIlIK-2.1 JI1.4J12.1
KOHCTPYKTUBHBIX XapakTepuctuk /IIp/ 92

7.9 Pacuét koHnueckoro cormra mwin coruia Jlasans ams 6 2 OIIK-4.1 J1.3
COXMIaTeNbHbIX ycTpoiicTB. KonTponsHas padora OIlK-2.1 JI1.4J12.1
Mp/ 92

7.10 PerynsipHebiii TeroBoit pesxum /I1p/ 6 1 OIlK-4.1 J1.3
OIIK-2.1 J1.4J12.1
32
7.11 TertoBoit 6aaHc AIIEKTPOTICYH CONMPOTHUBIICHHUS. 6 2 OIIK-4.1 J1.3
Mp/ OIlK-2.1 J1.4J12.1
32
7.12 [TpopaboTka JEKIMOHHOTO MaTepualla, MaTepuana 6 14 OIIK-4.1 J1.3
MpaKTHIeCKuX 3ausaTuil. /Cp/ OIlK-2.1 J1.4J12.1
32

S. ®OHJ OHEHOYHBIX MATEPHUAJIOB (Ilpuioskenue)

6. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemasi TuTeparypa

6.1.1. OcHoBHas1 JIMTEpaTYypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj
JI1.1 [ApytioHos B.A., Temno¢dusnka, TeroTexHnka, |Meroandeckne IOCOOHS Mocksa, 2007
JleBunkuii 1.A., Temoo0MeH: MexaHuka
[u6anos C.H., JKUJKOCTEN U ra3oB:
Kamuranos B.A. JlaGopatopHbIil TpakKTUKYM
JI1.2 |ApytioHoB B.A., Temnoduzuka, TermoTexHuka, |Meroandeckne HOCOOHS Mocksa, 2007
Kammranos B.A., TEII000MeH:
JleBunknmii N.A., Tennomacconepenoc. TormmBo
[u6anos C.H. 1 orHeynopsl. Teroas
pabota nieueit: JlabopaTopHsIii
MPAKTUKYM
JI1.3 [KpuBannuu B.A., Merannypruueckast DJIEeKTPOHHBIHN KaTajsor Mocksa Mertamnyprus, 1986
ApycramoB B.A., TeruloTexHuka .B 2romax.T1.
Mactprokos b.C. TeopeTnueckne OCHOBBI:
Kpusannun B.A., y4eOHHUK

ApyTtioHoB B.A.,
Mactprokos b.C.

JI1.4 |KpuBanauu B.A., Mertamnypruyeckas ONEeKTPOHHBIN KaTauor Mocksa Merammyprus, 1986
ApycramoB B.A., TertoTexauka .B 2romax. T2.
Macrtprokos b.C. Konerpykuus u pabota nevei:
KpuBanmun B.A, y4eOHHK

Hesenopmckas N.H,
KobGaxunze B.B.

6.1.2. JlonoJiHUTEIbHAS JIUTEpaTypa

ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka W3naTenscTBO, TOI

JI2.1 |COopumKoB. Temnmorexnuka. Pacuer u Metoandeckne OCOOHS Mocksa, 2004
KOHCTPYHUPOBAHHUE AIIEMEHTOB
IPOMBIIUICHHBIX NeYeH:
Y4eOHO-METOINIECKOE

nocooue
JI2.2 [Tumodeena A.C., CripaBoYHHK DJNIEKTPOHHBIHN KaTaJIor crapsiit Ockoi Poca, 2008
®enuna B.B. Teropu3nKa-MeTaIypra:

yueOHoe rmocodue




JI2.3 |KpuBannuu B.A., TermmoTexHuka DNIEKTPOHHBIHN KaTaJor Mocksa MHUCuC, 2002

ApYTIOHOB METaJUTyprHIEeCKOT0
B.A.,benoycos B.B. MIPOM3BOJICTBA.

KpuBanoun B.A., T.1.TeopeTuueckne OCHOBBI:
ApYTIOHOB ydaeOHoe rmocodue

B.A.,benoycos B.B.

6.3 IlepeveHb JHIEH3MOHHOTO MPOTPAMMHOIO0 00ecreYeHHs

1.1 |Windows

I1.2 |Microsoft Office

I1.3 |anTHBHpYCcHOE [1O Dr.Web

1.4 |[MS Teams

6.4. Ilepeqem, I/lH(l)OpMaIIl/IOHHLIX CIIPaBOYHBIX CUCTEM N HpO(l)eCCl/IOHaJIbHLIX 0a3 JAaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasznauenue OcHalienne

4 Tenmodusuka. TemnoTexHuka AynuTopus IUTS MPOBEJCHUS 3aHATHI JICKI[MOHHOTO THIIA,
CEMHHAPCKOT0 THIIA, TEKYILETro KOHTPOJIS,
HHIUBUAYATBHBIX KOHCYJIbTaIHIA, MPOMEKYTOUHOU
aTTECTAIlUH, TPYIIOBBIX KOHCYJIbTAIUH:
JTIOCKA KJIACCHYECKas, OCKa MHTEPAaKTUBHAs, KOMIBIOTEP C
JoctynoM k cetu "MuTteprer” (1 mt.),
mpoekrop (1 mmr.), 3xpan (1 1mT.), pabouee MecTo
npenofasatens, cToi (16 mr.), cryn (32 mT.)
ITO:Windows 7 Professional, Microsoft Office 2007,
antusupyctaoe I10 Dr.Web, MS Teams, Visual
Studio, KOMIUIEKT TeMaTHYECKHUX MPE3eHTAMN

46 Tenmodmsuka. TermroTexHmKa Ayautopusi ISl CaMOCTOSITEIIbHOW pabOThl 00yJarOIIHUXCH,

UMeeTcsl MoAKIoueHne Kk cetu "UHrepHer" u moctym B
ANIEKTPOHHYIO HH(GOPMAMOHHO-00Pa30BaTEIFHYI0 Cpeay:
IOCKa KJIACCHYECKas, KOMITBIOTEp C JOCTYIOM K CETH
"Unreprer” (16 mrt.), npoektop (1 mr.), sxpan (1 mT.),
pabouee mecto mpemopmaBareis, cton (16 mrt.), cryn (32
mrr.) TIO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antusupycuoe IO Dr.Web, MS Teams, Visual
Studio

8. METOAMYECKHUE YKA3AHUS JISA OBYYAIOIINXCSA

Bech kypc pa3znenieH Ha caMOCTOATENBHBIE B3aUMOCBA3aHHBIE YaCTH, T.€. MMEET MOYJIbHOE IIOCTpOeHue. Pa3Burtue
CaMOCTOSITEIBHOCTH CTYI€HTOB JIOCTUTaeTCsl MHAUBUlyalIu3alueil JOMaIHUX 3aJaHHUH.

Jlexruy poBOJATCA C HUCIIOIB30BAHUEM MYJIbTUMETUIHBIX TEXHOJIOTUH B CIIEUAIIEHO 000PYIOBAHHBIX ayIUTOPHAX, IPH ITOM
JICKIIMOHHBII MaTepuall IeMOHCTPUPYETCs C UCIIO0JIb30BaHUeM Tpaduueckoro penakropa Power Point.

Ha npaxkTuueckux 3aHATUAX U IIPU BBIIIOJHEHUM JOMAIIHUX 3aHITHA OCBAaUBAOTCS KaK KJIACCUYECKUE METOABI PELIEHMS 3a1a4, TaK U

C UCTIOJIF30BAaHUEM TTaKETOB MPHKJIAIHBIX IIporpaMM. Takas BO3MOKHOCTh 00€CIIeYMBACTCS PallMOHATIBHBIM HCIIOIb30BaHUEM
BPEMEHH NPH NIPOBEACHUH JICKIUH U MPAKTHUECKUX 3aHATHH C IIMPOKHUM MIPUBJICUYCHHEM MYJIbTUMEAUHHON TEXHUKH, U
COBPEMEHHBIX ITaKETOB MPHUKIIAAHBIX IIPOTPaMM.

JucuunnyHa TpedyeT 3HauNTEeNIFHOT0 00beMa CaMOCTOSITENbHOM paboTel. OTeNbHbBIe yueOHbIe BOIIPOCH BEIHOCATCS Ha
CaMOCTOSATENIFHYIO IPOPAOOTKY U KOHTPONHUPYIOTCS TOCPEACTBOM TeKyIlIeH aTrecTanuu. [Ipr 3TOM OpraHu3yOTCs IPyIIIOBBIE U
WHIVBUYaIbHBIE KOHCYIbTAIIHH.

Jlns yenemnoro ocBOEHHS UCIUIUINHBI 00ydaroneMycsi HE0OXO0IMO:

1. INocemare Bce BUIBI 3aHSATHIA.

2. IIpu BO3HUKHOBEHHH JIIOOBIX BOIPOCOB M0 COAECP)KaHUIO Kypca M OpTraHU3aluy paboThl CBOEBPEMEHHO 00paImaThes K
MIPEeIo1aBaTeIio.

3. ImeTh HOCTYI K KOMIBIOTEPY, MOAKIIOYCHHOMY K ceTH VIHTepHeT.

KagecTBeHHOE OCBOCHHE TUCIMIUIMHBI BO3MOXKHO TOJBKO IPH CHCTEMAaTHYECKOH CaMOCTOATENIFHON paboTe, 9To MOIAeP KUBACTCS
CHUCTEMOM TeKYIllel aTTeCTalluH.




