Nokyvent ndvidH AR PEdBO HAYAKId 11 BbI

[omxkHocTb: [inpektop BbikcyHckoro dunvana H
[ata nognucanus: 02.02.2024 14:05:53
YHUKanbHbI MPOrpaMMHbIA KIKOY:
619b0f17f7227aeccca9c00adba42f2def217068

Y "MUCuC"

Vhdopmauns Buereyscekuii puimnan genepaibH
OO Kynayqplesiiease sisiéiuero ofpa3oBans

CIIIET'O OBPASOBAHIS POCCUMCKOM ®EJEPALIMN
0r0 rocy1apcTBEHHOI0 aBTOHOMHOI0 00pa30BaTeJIbLHOI0

| «HanmoHaJbLHBINM HCcJaeI0BaTeIbCKUH TEXHOJIOTNYeCcKH i
yausepcuter «MUCHUC»

—Pabogasr porpaMMa yTBEpRICHD

pelenremM Y4EHOro coBeTa
B® HUTY «MUCHUC»

oT «25» masg 2023r.
npoTokoia Ne 7-23

Pabouast mporpamma JUCIUTIIIAHBI (MOTYJIS)
Temnopuzuka U TEMJIOTEXHUKA

3akperuieHa 3a kaeapoit

HanpaBneHI/Ie IOATrOTOBKH

TIpoduis

Kpanuduxarus O0axanaBp
®dopma o0yueHust 3a04HAas
OO61ast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY TUIaHy
B TOM YHCIIC:
ayJAUTOPHBIC 3aHITHUS

camocTosTebHas paboTa

ObmenpodeccHoHANBHBIX TUCIUILUINH

22.03.02 Metannyprus

06pa60TI<a MCTAJIJIOB JaBJICHUEM

144 DopMBI KOHTPOJII B CEMECTpax:
3a4eT ¢ OLCHKOI1 4
12
128

Pacrlpez(e.nenne YacoB JUCHMIIVIMHBI IO CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 42.2)
Kypce>)
Henens 19
Bun 3asaruit v | po | vm PIT

Jlexuu 6 6 6 6
[IpakTuaeckue 6 6 6 6
KCP 4 4 4
Uroro ayn. 12 |12 |12 |12
KonraktHas pabora 16 |16 [16 |16
Cawm. pabora 128 |128 |128 |128
Uroro 144 1144 |144 |144




[Iporpammy cocraBmi(u):

kmH, [Ipog., [Ipubvimkos Hean Anexceesuu,kmm, /Joy., [llamoxun Koncmanmun Cmanuciasosuu

Paboyas nporpamma

Tennopu3uka U TENJI0TEXHUKA

Pa3paborana B coorBercTBuu ¢ OC BO:

CaMOCTOSATENIFHO yCTaHABIMBAEMbIH 00pa30BaTEIILHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuatr denepanbHoe
rOCyapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa3oBanus «HannoHambHbIA HCClIe10BaTeIbCKUM
texHonorunueckuil yaneepcuret «MUCHCy mo nampasnenuto noarotoku 22.03.02 Meramryprus (mpukas ot 02.04.2021 r. Ne 119
0.B.)

CocraBjieHa Ha OCHOBaHUH y4eOHOTO TIaHa:
22.03.02 Meramnyprus, OM-23 30.plx , yrBepxaeHHoro Y4yensiM coetoM BO HUTY "MUCHUC" 29.12.2022, npoTtokou Ne 5-22

Pabouas mporpamma o1o0peHa Ha 3aceJaHuu Kadeapsl
ObmenpodeccHOHATHHBIX TUCIHHIIIHH

IIpotokoan ot 20.05.2023 r., Ne9

W.o. 3aB. kadeapoit OITJ JI.O. MokperioBa



1. HEJIX X 3AJAYH OCBOEHUA

1.1|Lens qucuuIuMHEL — cOPMHUPOBATE 3HAHHS O TEIUIOBBIX MPOIeccax MpH MPOM3BOACTBE M 00pabOTKe METAIIOB; HAYYUTh
METO/1aM MPUMEHEHHS OCHOBHBIX 3aKOHOMEPHOCTEH 3THX MPOLECCOB ISl aHAIM3a U pacyeTa KOHCTPYKTHBHBIX U
SKCIUTyaTal[IOHHBIX MTApaMETPOB METAJUTyPIrHYECKUX arperaToB, 00eCIeYHBAIOIIUX BBICOKOE KaYeCTBO METAJUIONPOYKIIUT
M 3HEProcOepeKeHne MPH BHIMOJTHEHUH HOPMATHBOB I10 3all[UTE OKPYKAIOLICH Cpebl.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM MNPOT'PAMMBI

Huka (paznen) OIL: b1.0
2.1/ TpeGoBanus K npeaBapuTe/bHON NOATOTOBKE 00y4aIOIIErocs:
2.1.1|duzuka
2.1.2| Xumus

2.1.3|MaremaTuka

2.2 IncuunauHbl (MOAYJIH) H PAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE TAHHOM THCHUILINHBI (MOIYJI5) HE00XOAUMO KaK
npeaulecTByoLee:

2.2.1|Haygno-uccnenoBarensckas padora

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSIMH

OIIK-1: CnocofeH pemaTs 3a1a4i Npo)ecCHOHAIBHOI 1esiTeJIbHOCTH, IPUMEHSS 3HAHUA (pyHIaMeHTATbHBIX HAYK, MeTObI
MO/Je/IMPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, eCTECTBEHHOHAYYHbIE H 001eMH:KeHePHbIe 3HAHUS

OIIK-1.1: [leMoHCTpHpYeT HABBIKH NIPUMEHEHH (PyHIaMEeHTANbHbBIX, €CTeCTBEHHOHAYYHbIX H 001eMHKeHEePHBIX 3HAHMI
JUISl pelieHus 32124 NPo¢)eCCHOHATBbHOU IesITeJIbHOCTH

3HaTh:

OIIK-1.1-35 MeTobI KOHTPOJISI Ka4eCTBA U3JIENIUI U 00BEKTOB

OIIK-1.1-36 MeToabI INIAHUPOBAHUA U MPOBEACHUS HU3UIECKUX SKCIIEPUMEHTOB, 00pabOTKHU UX Pe3yJbTaTOB U OLIEHUBAHUS
TOTPENTHOCTH

OIIK-1.1-37 ocHOBHEIE 3aKOHOMEPHOCTH IMPOLECCOB TCIIO- U MaCCONEPEHOCA IPUMEHUTEIIbHO K TEXHOJIOTHUICCKUM ITpoLecCaM B
MCTAJUTYPIruiCCKuX rnevax

OIIK-1.1-34 KOHCTPYKIMU U TEIIOBYIO pabOTy METaJUIyprUuecKuX Heden.

OIIK-1.1-31 ocHOBHEIE 3aKOHOMEPHOCTH IIPOLECCOB TCIJIO- 1 MAaCCOIIEPCHOCA IPUMCEHHUTCIIBHO K TEXHOJOTMYCCKUM ITPOLeccaM

OITK-1.1-32 MeTobI IUTAHUPOBAHUS U IPOBEICHUS (UIUUCCKUX IKCIICPUMEHTOB, 00pa0OTKH UX PE3YJIbTATOB M OLICHUBAHHUS
MOTPEIIHOCTH

OIIK-1.1-33 npuHIMIIB COCTaBICHUS TEMIOBOT0 OajaHca METaJUIypruuecKux nedei

YMmeTs:

OIIK-1.1-Y4 mianupoBath ¥ MPOBOUTH TEIIOU3UUECKUE SKCIIEPUMEHTHI, [UIs TIeuei, 00padaThiBaTh X PE3YJIbTAThl U OLICHUBAThH
HOTPEITHOCTH

OIIK-1.1-Y5 npoBoUTh aHAIM3 HApYIIEHUH TEXHOJIOTHUECKUX IPOLIECCOB

OIIK-1.1-Y6 YMeTb paccUuTHIBaTh MPOIECCH TOPEHUS TOIUIMBA B METAIUTYPTHYECKUX Medax.

OIIK-1.1-Y1 I1naHupoBaTh U MPOBOAUTD TEIUIO(GU3NUECKUE IKCIIEPUMEHTHI, 00padaThIBaTh UX PE3yJIbTAaThl U OLICHUBATH
MOTPEIIHOCTH.

OIIK-1.1-Y2 PaccuuTblBaTh U aHAIIM3UPOBATH IIPOLIECCHI BHELTHETO U BHYTPEHHET0 TEILIOOOMEHA B IIeYax pa3aMyHOrO
TEXHOJIOTHYECKOIO HA3HAYECHUSL.

OIIK-1.1-Y3 paccuuTbIBaTh U aHAJTM3UPOBATH MPOIECCHI BHEITHETO U BHYTPEHHETO TEIUIOOOMEHA B MeUax pa3iIuyHOro
TEXHOJIOTHYECKOTO Ha3HAUYCHHUSI

Baanern:

OIIK-1.1-B4 onpITOM BBINOIHCHUS IIEMEHTOB HUCCICA0BATCIIBCKUX pa60T B IIEYHOH TEIJIOTEXHUKE

OIIK-1.1-B5 Brnengets MeTomamMu aHamm3a TEIIOBON pabOThl METAILTYPTHUECKUX TI€UeH I TPON3BOACTBA METAIIOB U CIUIABOB U
00pabOTKH METAILJIOB.

OIIK-1.1-B3 MeToamMu aHa/Iu3a U YUCIEHHBIMU METOIaMHU, BEIYUCINTEIbHON TEXHUKOM IPH PEIIeHUN IPUKIAAHBIX 3a1a4 B
001acTH PO eCCHOHATBLHON ACATETLHOCTH

OIIK-1.1-B1 Briesieth OIbITOM BBIITOJHEHHUS 3JIEMEHTOB HCCIIE0BATEIBLCKIX PaboT.

OIIK-1.1-B2 Brnagets MeTo1aMu aHaIM3a M YUCIEHHBIMHA METOJaMH, BRIYUCIUTEIFHON TEXHUKOHN P PEIIeHNH MPUKIAIHBIX 32129
B 00nacTu npohecCHOHATBHON eI TEILHOCTH.




4. CTPYKTYPA U COAEPXKAHHUE

Kon HaumenoBanue pasnenoB u TeM /Buj 3ansatusi/| Cemectp / | YacoB | Komneren- |Jluteparypa u| Ilpumeuanue
3aHATHSA Kypc 197011 3J1. pecypchl
Paznea 1. F'uaporazoauHaMuka

1.1 OCHOBHEBIC TTOHATHS MEXaHUKH KUIKOCTCH 1 4 0,3 OIIK-1.1 JI1.3J12.3
ra3oB: CIUIOIIHAs Cpela, INIOTHOCTb, BEKTOP 21
CKOpPOCTH, U/IeaJIbHA U PeabHas KUIKOCTb.
®dopmyna HeroToHa Asist KacaTemsHOTO
HanpsOKEHUsI TPEHUS. Y paBHEHHE
Hepa3pbeIBHOCTH. /JIex/

1.2 Vpasuenue Diinepa u HaBbe-Crokca. PesxxuMbl 4 0,3 OIIK-1.1 JI1.3J12.3
TedeHus peanbHoll xkunkoctu. Kpurepuit €|
Petinonpaca. [locranoBka 3agaun asist pacyera
NBIDKEHUS )KuAKocTU. CTaTuKa KUAKOCTEH 1
razoB. /JIex/

1.3 DIIeMEeHTHI TEOPUH THAPOTUHAMIIECKOTO 4 0,3 OIIK-1.1 JI1.3J12.3
MIOTPaHUYHOTO cJiost. YpaBHeHus [Tpanaris. o1
YpaBHEHHE MOTOKA HMITYJIbCA ISl TOTPAHUIHOTO
cnos (YpaBuenue Kapmana). Pacuer
JIAMMHAPHOTO NOTPAaHUYHOT'O CJI0Sl Ha OCHOBE
HWHTETPaIbHOTO MeTo/a. YpaBHeHue bepuynmn
JUTISL CTPYUKH TOKA MI€ATbHOM JKUJKOCTH U /TS
MMOTOKA pearbHON XKUAKOCTH. Pacuer moteps
JIaBJICHUSI HA TPEHHE U Ha MECTHBIS

1.4 OcoOeHHOCTH CTPYHHOTO TeueHus. MI3MeHeHune 4 0,3 OIIK-1.1 JI1.3J12.3
OCHOBHBIX XapaKTE€PUCTHK OCECUMMETPUYHON o1
TypOyJIEHTHO! CTPYH (IaBJIEHUs, IIOTOKOB
HUMIIYJIbCa U KHHETUYECKOI SHEPTUH, OCEBOI
CKOpOCTH, 00BEMHOTO PAacX0/1a) o ee UINHE.

/JTex/

1.5 TeueHue peanbHON )XUAKOCTH 1O TpyOam u 4 0,2 OIIK-1.1 |J1.3J12.2 J12.3
kaHanam. [lorepu Ha TpeHHE U MECTHbIE o1
conporusnenus. /IIp/

1.6 Teuenune >KMIKOCTH B JAMHUHAPHOM 4 0,2 OIIK-1.1 |J1.3J12.2 J12.3
norpanuaHoM cioe. /IIp/ o1

1.7 TeueHue KUAKOCTH B TYpOYJICHTHOM 4 0,2 OIIK-1.1 |J1.3J12.2 J12.3
norpanuyHoMm cioe. /IIp/ 91

1.8 Pacuer nporecca ucreuenus raza u3 comnen. /IIp/ 4 0,2 OIIK-1.1 [JI1.3J12.2 JI12.3

91
1.9 HUccnenoBanue ypasuenus bepuysmu /TIp/ 4 0,2 OIIK-1.1 |J1.1J12.2 J12.3
31

1.10 Onpenenenue KOAPPHUINEHTOB TPEHUS U 4 0,2 OIIK-1.1 |J1.1J12.2 J12.3
MECTHOTO COTIPOTHUBIICHHUS IIPH JIBUKECHHUH 21
Bo3ayxa B Tpyoe /IIp/

1.11 Onpenenenue KO3PPHUINESHTOB UCTCUSHHS U3 4 0,2 OIIK-1.1 |J1.1J12.2 J12.3
OTBEPCTUI U HACAKOB paznuyHoi cpenst /IIp/ 21

1.12 UccnenoBanne cBOOOAHOM 3aTOINIEHHON U 4 0,2 OIIK-1.1 |JI1.1J12.2 J12.3
[OJTyOIrpaHUUYEHHOM ra3oBbIx ctpyi /IIp/ €]

1.13 IIpopaboTka JEKIIMOHHOTO MaTepHara, 4 16 OIIK-1.1 |JI1.1 J11.3J12.2
Marepuana J12.3
MIPAKTUYECKUX 3aHATHH. BrinonHenue o1

nmomarirHero 3aganus Nel /Cp/

Pasnen 2. KonBekuus




2.1 OCHOBHBIE TIOJIOKEHHSI IEPEHOCA TEIIOTHL. Tpun 0,3 OIIK-1.1 JI1.3J12.3
BUIa TemiooOMeHa. OCHOBHbIE TIOHATHS 91
KOHBEKTHBHOTO TEIJIONEPEHOCa,
middepeHnnaIbHOE YpaBHEHHE KOHBEKTUBHOM
temootaauu. /Jlex/

2.2 Juddepennmanpaoe ypaBHeHHEe 3Heprun Dypbe- 0,3 OIIK-1.1 JI1.3J12.3
Kupxroda u ero pemenue. TernoBoi €]
MOrpaHUyHbIH cinoit, kpurepuit [Ipanarns. /Jlex/

23 TerioBoi MOrpaHUYHBIN CJIOH U €r0 pacyeT Mpu 0,3 OIIK-1.1 JI1.3J12.3
JTAMUHAPHOM PEXKHUME TEUCHUS )KATKOCTH. 21
YpaBHEHHs KOHBEKTUBHOM TEMIOOTIAYH MPU
BBIHYKJICHHOM JIBIDKCHHH B Oe3pa3MepHOM
(kpuTepuasbHOM) BUAE M OCOOEHHOCTH HX
HCIIOJIb30BaHMS NP MPAKTHYECKHUX pacyerax.

/JTex/

2.4 KoHBeKkTHBHas TEIUIOOTa4ya IPH CBOOOTHOM 0,2 OIIK-1.1 JI1.3J12.3
JIBIDKCHUH. Y PaBHEHUSI KOHBEKTHBHOMN o1
TEMJIO0TAAYH MTPU CBOOOIHOM JIBIKEHUH B
0e3pa3MepHOM (KpUTEPHATIBLHOM) BUJIE U
0COOEHHOCTH HX UCIIONB30BaHUS MIPU
MPaKTHIECKUX pacuerax. /JIex/

2.5 ITpuMmeHeHUEe METOI0B TEOPUU NOA00US JJIst 0,2 OIIK-1.1 |JI1.3J12.2 J12.3
MIPUBEICHUS NCXOJHBIX YPaBHEHHUH K 21
6e3pasmepHomy Buay. /TIp/

2.6 TemnooTgaya ¥ MaccooTa4ya IpU BbIHYKJEHHOM 0,2 OIIK-1.1 |JI1.3J12.2 J12.3
MIPOIOJILHOM OOTEKaHUH IIOCKOM MOBEPXHOCTH. o1
Mp/

2.7 Onpenenenue KOAPPHUINEHTOB TEIIOOTAYH IPH 0,2 OIlK-1.1 |J11.3J12.2 J12.3
BBIHYKJICHHOM TYpOYJICHTHOM JIBIDKCHUH o1
skunkocty B Tpyoe /TIp/

2.8 [TpopaboTka JEKIMOHHOTO MaTepHuaia, MaTepuaa 16 OIIK-1.1 [JI1.3J12.2 JI2.3
MIPaKTUYECKUX 3aHATUH. BblNonHeHne qomMalHero €}
3aganus Ne2 /Cp/

Paznen 3. PaauanuoHHbII Teni000MeH

3.1 OcHOBHBIE TIOHATHUS PaJUalMOHHOTO IIEpeHoca 0,2 OIIK-1.1 JI1.3J12.3
Ter1oThl. KosmuecTBeHHbIE XapaKTEPUCTUKU €|
W3ITydeHusl. 3aKOHBI H3TyIeHHsT a0COIIOTHO
yepHoro Tena. /Jlex/

32 [IpumeneHne OCHOBHBIX 3aKOHOB U3TyICHHUS 0,2 OIIK-1.1 JI1.3J12.3
a0COIIOTHO YEPHOTO M CEPOro Tella K aHAIU3Y U 21
pacyery paJualvoOHHOTO TeII000MeHa. YTIIOBbIE
K03(p(PUIIMEHTBI U3ITyUeHHS KaK NTOKa3aTelu,

YYUTHIBAIOIINE TEOMETPHIO TEIIOOOMEHHOM
cuctembl. CBOICTBA CPeTHUX YTIOBBIX

K03 (PUIIMEHTOB U3TY4YEHUS, UX ONpEJIeIICHHE B
npocTedmmx ciaydasx. /JIex/

33 30HaIBHBIN METO/ pacueTa pagrnairioOHHOTO 0,2 OIIK-1.1 JI1.3J12.3
temoooMeHa. CMemanHas ¥ GpyHIaMeHTalIbHAs €|
MOCTAaHOBKH 3a/1a4d. 3aMKHYyTas clcTeMa U3 2
CEpBIX TeJ, Pa3/IeTICHHBIX TUATEPMUIECKON CPEIon.

JeiicTBue sKkpaHHOM Teruton3oisiuuu. /Jlex/

34 30HaIBHBIN METOJ pacueTa pagualroHHOTO 0,2 OIIK-1.1 JI1.3J12.3
TEMJI000MEeHa: U3Iy4eHHE Yepe3 OKHa I1eUu. €]
PagnanoHHbIi TEMI000MEH B CHCTEME CEpPhIX TEl,
3aIMOJIHEHHBIX MOTJIOIIAOIIEe-U3Tydatoleil cpe1oit.
3akon Byrepa. DddexTuBHas mmHa yya,
hopmya Hesckoro /Jex/

35 TennooOMeH U3Ty4eHHEM MEKAY TBEPIbIMU 0,2 OIlK-1.1 |J11.3J12.2 J12.3
TeJNaMu, pa3IeICHHBIMY MPO3pavyHoii cpenoit. /TIp/ 21

3.6 TennooOMeH u3y4eHHEM B MOTJIOMIAIONICH cperie. 0,2 OIlK-1.1 |J11.3J12.2 J12.3
Mp/ €]




3.7 Wznyyenue tBepasix Ten /Ip/ 0,2 OIlK-1.1 [J11.3J12.2 J12.3

€

3.8 IIpopaboTka JEeKIIMOHHOTO MaTepHaia, MaTepuaa 16 OIlK-1.1 [JI1.3J12.2 J12.3
IpakTHYecKux 3ansaTuil. /Cp/ €
Pa3znen 4. TenjionpoBogHOCTH

4.1 HuddepennuansHoe ypaBHEHHE HECTAllMOHAPHOM 0,2 OIIK-1.1 JI1.3J12.3
TEIUIONPOBOTHOCTH U YCIOBUS OJTHO3HAYHOCTH IS 91
ero pemenus. [lepeqaya Tema npu CTallMOHAPHON
TETUIONPOBOIHOCTH Y€Pe3 OAHO- U MHOTOCIIOHHYTO
IUIOCKYIO CTEHKY IIPH TPAaHMYHBIX YCIOBHAX
IIEPBOTO U TpeThero poja. /JIex/

42 Ilepenava Teria mpu cTaOHAPHOMN 0,2 OIIK-1.1 JI1.3J12.3
TEIUIONPOBOIHOCTH Yepe3 HUIHMHIPUIECKYIO OHO- 91
7 MHOTOCJIOMHYFO CTEHKY IPH TPAHIMYHbBIX
YCIOBUSIX MIEPBOTO M TPETHETO poja. Brusaue
Hapy>KHOTO IMaMETpa OJTHOPOJAHON
THHAPHYECKON CTEHKH Ha €€ CyMMapHOe
JIMHEWHOE TeII0BOe conpoTuBieHue. /Jlex/

43 HecranuonapHas TEIIOnpoBOIHOCTE IPH 0,2 OIlK-1.1 JI1.3J12.3
TPAaHUYHBIX YCIIOBUSX TEPBOTO M TPETHETO POJIA. 31
OoOuiee perieHue ypaBHEHUS! HECTALlMOHAPHON
TETUIONPOBOIHOCTH U €TI0 MCIIOJIb30BAHUE JUIS
Cllydasi TEpMHYECKH MAacCUBHBIX Tell. /JIek/

4.4 Obuiee perieHUe ypaBHEHUS! HECTALIMOHAPHON 0,2 OIIK-1.1 JI1.3J12.3
TEIIONIPOBOIHOCTH U €I0 MCII0JIb30BAHUE JUIs €|
Cllydyasi TEPMUYECKH TOHKHX Tein. /JIek/

4.5 PerynspHblil TENIOBOM peXxuM U 0,2 OIlK-1.1 JI1.3J12.3
IKCIIEPUMEHTAIBHOE ONpeIeTICHUE €
TEMI0(U3NIECKUX CBOWCTB BELIECTB,
ko3¢ dunuenTa Temwooraaun. /Jlex/

4.6 TennonpoBoJHOCTb U MOJIEKYJIsIpHAs TUPPy3us 0,2 OIlK-1.1 [JI1.3J12.2 J12.3
Ipu cranoHapHoM pexkume. /I1p/ 21

4.7 Onpenenenue kodpduimeHTa TerIONnpPOBOHOCTH 0,2 OIlK-1.1 [JI1.3J12.2 J12.3
TBEP/BIX TEJI METOJIOM IIMIIMHIPUYECKOTO CIIOS €
(cTanmoHapHBIH PEKUM TeruIonpoBoaHocTh). /IIp/

4.8 Harpes tBepasix Ten /IIp/ 0,2 OIlK-1.1 [J11.3J12.2 J12.3

€

4.9 IIpopaboTka JeKIIMOHHOTO MaTepHaia, MaTepruana 20 OIIK-1.1 [JI1.3J12.2 J12.3
MpaKTHYeCKuX 3anaTuil. /Cp/ €
Pasnea 5. Tomuineo 1 ero ropenmue.

(Tennorenepanus)

5.1 DHepreTudecKas CyIHOCTb MTPON3BOICTBEHHBIX 0,2 OIIK-1.1 [JI1.3 JI1.4J12.1
nporieccoB. Co3iaHre Hay4YHBIX OCHOB 32
TEIUIOTEXHUKH U TPOMBIIIICHHOTO EYSCTPOCHHSI.

Knaccugukanus Torumsa, mokasareiu ero
kauecTBa. Kunerndeckuii u nudy3noHHbIH
PEKUMBI TOPEHUSI TOTUTHBA. Pacuér
KaJIOpUMETPUIECKOM, TEOPETUIECKON 1
JNeHCTBUTENBEHON Temiieparypsl  /JIex/

5.2 KoHCTpyKIMH ¥ CXeMBI BBIOOpA YCTPOWCTB IJIst 0,2 OIIK-1.1  [JI1.3 JI1.4J12.1
CKMTaHUs TOIUIMBA. TenoBble S5KBUBATIECHTHI 22
CBIPBEBBIX MATEPUAIIOB IUXTHI. [ eHeparus
TETIOTHI 32 CYET INEKTPHUUECKOM SHEPIUH.

Knaccudpukanus, pusndyeckue u
9KCILTyaTallnOHHbBIE CBOICTBa OrHEYNopoB /JIex/

53 Pacuér ropenus ra3000pa3zHOTo M KHUIKOTO 0,2 OIIK-1.1 JI1.3J12.1
toruBa. KontponbHas padora /Tlp/ 22

54 Omnpenenenue TEMIOTH CTOPaHUs Ia3000pa3HOTO 0,2 OIlK-1.1 J.2
tormBa. /IIp/ 22




5.5

ITpopaboTka JEKIIMOHHOTO MaTepHaia, Marepuala
MPaKTHYECKUX 3aHATHIA. BeImoaHenne qoManraero
3aganus Ne3 /Cp/

20

OIIK-1.1

J1.2J11.3
J11.4J12.1
22

Paspmen 6. OrueynopHbie ¥ CTPOUTEJILHBIE
MaTepuabl nevei

6.1

[MpuHIUIEL BEIOOpa MaTepraia OrHEYIIOPHON
kianku. OrHeynopHbIE pacTBOPBI, MacChl, OETOHBI.
Br100p Temnon30IsHOHHBIX MAaTEPHAJIOB.
CrpoutesbHbIC IIEMEHTHI TIeueii: (yHaMeHT,
KJ1ajKa, kapkac. /Jlex/

0,3

OIIK-1.1

JI1.3 J11.4J12.1
32

6.2

TemuoBoif pacuéT MHOTOCIIOHHOTO OTpaskKICHUS
reven IIpU CTallMUOHAPHOM MJIM HECTAlTUOHAPHOM
TeroBoM pexkume. Kortponbhas padora /TIp/

0,2

OIIK-1.1

JI1.3 J11.4J12.1
32

6.3

OrmpezieneHue IIOTHOCTH ¥ Ta30IPOHAIIAEMOCTH
OTHEYIIOPHBIX MaTepuaioB. /IIp/

0,2

OIIK-1.1

JI1.3 J11.4J12.1
32

6.4

Ormpenienenue TepMOCTOHKOCTH 1
IUIAKOYCTOHYHBOCTH OTHEYITOPHBIX
marepuainon /Ilp/

0,3

OIIK-1.1

JI1.3 J11.4J12.1
92

6.5

ITpopaboTKa JISKIHOHHOTO MaTepuaja, MaTepruana
MpaKkTu4eckux 3ansatuid. /Cp/

20

OIIK-1.1

JI1.3 JI1.4J12.1
92

Pazgen 7. Koncrpyknuu u TensioBas padora
neyen

7.1

TunoBsle pexuMbl pabOTHI Mevei-
TETI000MEHHUKOB U MeYel-TeIIoreHepaTopoB.
OCHOBHBIE ITOKa3aTeNH TeIJIOBOM pabOTHI MEeYei:
TeMIleparypa, TEIIOBOH peuM, K03 HUITHEHTHI
MOJIE3HOT'O TEILIO- ¥ TOTIJIMBOKMCIIONbB30BAHUSI.
TennoBoii 6anaHc HeYe U ero UCIOIb30BaHUE IS
oreHkU 3 dexkTuBHOCTH paboTHI eueit. /JIex/

0,2

OIIK-1.1

JI1.3 J11.4J12.1
92

72

IMMaxTHbIe Teun. OCOOEHHOCTH TEII000OMEHA B
cioe. JIBrxeHHe Ta30B U MUXThL. BoasHble
9KBUBAJIEHTHI KYCKOBBIX MaT€pHUasoB U Ia30B.
TunudHoe U3MEHEHUE TEMIIEPaTypPhI 10 BHICOTE
HIAXTHOM neyu. TerioBbie IpoIecchl B 30He QypM.
["a3oreHepaTOpHBIN M TOTIOUHBIN PEKUMBI paOOTHI
HIaXTHBIX Neueil nBeTHol MeTaiutypruy. CrocoOst
WHTEHCU(DHKAIINN TEIIOBON pabOTHI MIaXTHBIX
nedeil. KonBepTepsl 4épHOM U LIBETHOI
Metautyprud. OcoOeHHOCTU KOHBEPTUPOBAHUS
ME/IHBIX IITEHHOB: IEPHObI HAKOMJICHUS U
noTpeOyieHns TemIoThl.  /JIek/

0,2

OIIK-1.1

JI1.3 J11.4J12.1
22

7.3

CriocoObl THTEHCHU(PUKALIUH TETUIOBO# paboThI
MOJIOBBIX CTaJICIIaBUIIBHBIX arperaTos.
OTpaxkaTenbHble Ne4H IS IIaBKH Ha ITEHH.
KoHcTrpykiust, TenaoBoi u TemrneparypHblit
pexuMbl. BHENIHSAS 1 BHYTPEHHSS 3a/1a41
TEII000MEeHa B OTPaKaTeIHHON TTeUH.
TemnnoTexHUYECKHE OCHOBBI PallHOHAIBHOMN
TEXHOJIOTHH HarpeBa MeTajuia nepen o0padoTkoi
napneHueM. /Jlex/

0,2

OIIK-1.1

JI1.3 J11.4J12.1
32

7.4

TemnoBast paboTa U KOHCTPYKIUH METOIHMIECKUX
neye TOMKATENbHOTO THIA U C IAralouMH
Gankamu (ogom). Peanusanust ckopocTHOro
KOHBEKTHBHOTO HArpeBa MeTauia. XapakTepucTuka
OCHOBHBIX TI€4eii /sl HarpeBa MeTaJuia Mo/l
TepMooOpaboTKy. KoHcTpyKius nedeit s ooxura
Cynb(UAHBIX KOHIIEHTPATOB B KUILSIIEM CIIO€.
OCHOBBI 23POIMHAMHYECKOTO pacyéra KATSIIEro
ciost. /Jlex/

0,2

OIIK-1.1

JI1.3 J11.4J12.1
32




7.5 TenmoBoii 1 TEMITEPaTyPHBI PEXXUMEI IpoIiecca 4 0,2 OIIK-1.1 |JI1.3 JI1.4J12.1
obxura. [IpuHIUIBL paOOTHI U KOHCTPYKIHH 22
TpyOuaThIX Bpallaromuxcs neueit. Temnnosoil u
TeMIIepaTypHBIA PEKUMBI HArpeBa CHITyYHX
MaTepHaIoB. DIEKTPUIECKUE MEYH [IBETHON
MeTaJuTypruu. MeToibl HCIOIb30BaHUS
BTOPUYHBIX dHEpropecypcoB. CHoCoObI
YTUIN3AUUH TeTUIOTHI AbiMa. /JIex/

7.6 KoHcTpykiun u 0cOOEHHOCTH TeII0BOI paboThI 4 0,2 OIIK-1.1  [JI1.3 JI1.4J12.1
perereparopoB. OOI1ast TeOpUs U pacuéT 22
pexymnepatopoB. CriocoObl OYHCTKH JTBIMOBBIX
ra3oB METaJIypru4eckoro npouspoacrra. /Jlex/

7.7 Pacuér TemioBoro Oananca pabouero 4 0,3 OIIK-1.1 |JI1.3 J11.4J12.1
npoctpancTBa neun. /TIp/ 22

7.8 TensoBo# pacuéT METaUINYECKOTOo 4 0,3 OINK-1.1  [JI1.3 JI1.4J12.1
NpSIMOTPYOHOTO peKyInepaTropa 1 OnpeesieHHe ero 22
KOHCTPYKTHBHBIX Xapakrepuctuk /IIp/

7.9 Pacuér koHnueckoro comia win corura JlaBans s 4 0,3 OIIK-1.1 |JI1.3 JI1.4J12.1
COXHraTeJbHbIX YCTpoUCTB. KoHTponbHas 22
pabota /IIp/

7.10 Perynspusliii TernoBoii pexum /TIp/ 4 0,3 OIIK-1.1 |JI1.3 JI1.4]12.1
22

7.11 TennoBoil 6anaHc 3neKTponEYH 4 0,3 OIIK-1.1 |JI1.3J11.4J12.1
conporuBnenus. /TIp/ 22

7.12 IIpopaboTka JeKIIMOHHOTO MaTepHaja, MaTepruaa 4 20 OIIK-1.1 |JI1.3 JI1.4J12.1
pakTHYecKux 3ansaTuil. /Cp/ 22
KCP 4 4 OIIK-1.1 J1.2J11.4

OIIK-1.2 J1.7J12.1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB (Ilpunoxenue)
6. YYHA EBHO-METOJUYECKOE U TH®POPMAILIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iuTepatypa
6.1.1. OcHoBHas auTEepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue Bubnmoreka WznarenscTBO, TOX
JI1.1 |Apytionos B.A., Tenno¢pusuka, TerIoTeXHUKa, |MeToandyeckue mocoous Mocksa, 2007
JleBunkuii M.A., TermrooOMeH: MexaHuka
Ilu6amos C.H., JKHUJIKOCTEH 1 ra3oB:

Kamuranos B.A.

JlaGopatopHbIii MPaKTUKYM

J1.2

ApyTtioHoB B.A.,
Kanuranos B.A.,
JleBunkuii U.A.,

Tenno¢pusuka, TerIOTeXHUKa, | MeToandyeckue mocoous
TEIIOOOMEH:

Temnomacconepenoc. Tomuso

Mocksa, 2007

u6anos C.H. u orueynopsl. Tenosas pabora
neyeil: JlabopatopHsrIii
HPaKTHKYM
JI1.3 |KpuBannuu B.A., Mertamryprudeckas ONeKTPOHHBIH KaTanor MockBa Meramnyprus, 1986
Apycramos B.A., TemnnoTexHuka .B 2romax.T1.
Macrtprokos b.C. TeopeTnueckue OCHOBBI:
Kpusanguu B.A., yueOHHUK
ApyTtioHoB B.A.,

Mactproxos b.C.




J1.4

Kpusanmuu B.A.,
Apycramos B.A.,
Macrtprokos b.C.
KpuBangun B.A,
Hesemopmckas 1.H,
Kob6axumze B.B.

Meramnyprudeckas
TemnorexHuka .B 2romax.T2.
Koncrpykuust u paboTa nedei:
yueOHHK

ONeKTPOHHBIH KaTanor MocxkBa Meramnyprus, 1986

6.1.2. lonotHUTEIbHAS JIUTEPATYPA

ABTOpI)I, COCTaBUTCIIN

3arnaBue

bubauoreka W3naTenscTBO, TOI

JI2.1 |COopumuKoB. Tennorexnuka. Pacuer u MeToaudeckue mocooust Mocksa, 2004
KOHCTPYHPOBAHHE IEMEHTOB
IMIPOMBIIIIICHHBIX reyei:
Y4ebHo-MeToAnIecKoe mocodne
ABTOpBI, COCTaBUTENN 3arnasue Bbubmmorexa WznarenscTBo, rox
JI2.2 |Tumodeena A.C., CrpaBo4HHUK Terodu3uka- DJIEeKTPOHHBIH KaTanor ctapslif Ockon Poca, 2008
®ennna B.B. MeTarypra: yaeOHoe mocodue
Tumodeera A.C.,
denquna B.B.
JI2.3 |KpuBanauu B.A., TenmorexHuka DNEeKTPOHHBIN KaTaior Mocksa MUCHUC, 2002
ApyTIOHOB METaJLTypPrUIeCcKOro
B.A.,benoycos B.B. MIPOU3BOJCTBA.
Kpusaunun B.A., T.1.TeopeTnueckue OCHOBBI:
ApyTIOHOB y4eOHoe rmocobue
B.A.,benoycos B.B.
6.2. Ilepeuens pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKAIINOHHOM ceTH «AHTepHET)
A1 |Kype "Temnodusuxa" B LMS Canvas https://Ims.misis.ru
72 |Kypc "Temnorexuuka" 8 LMS Canvas https://Ims.misis.ru
6.3 Ilepeyenb TUHEH3MOHHOTO MPOTPAMMHOIO o0ecneYeHns
1.1 |MS Office,
112 |LMS Canvas,
1.3 |MS Teams.
6.4. TlepeueHb NHGPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM U MPodecCHOHANBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
Ayn. Ha3nauenue OcHarenue
2 Temnodusnka U TEINIOTEXHAKA KOMITBIOTED, IPOCKTOP, IKPaH, HHTEPAKTHBHAS IOCKA
KOMIUIEKT  TEMAaTHYeCKHX  NPEe3eHTallli, JOCTyIl K
6 Temnodusnka U TEIIIOTEXHAKA AyauTopust sl CAaMOCTOSITETIBHONH PabOThI 00YUYarOIIMXCS,

nMeeTcsl moiakimoueHne K cetu "HMHTepHer" W AOoCTym B
AJIEKTPOHHYI0 HMH(POPMALMOHHO-00pA30BATEIILHYIO Cpely:
JOCKa KJIacCHYecKas, KOMIBIOTEp C JOCTYIIOM K CETH
"Nurepuer” (16 mt.), npoekrop (1 wr.), skpan (1 wr.),
pabouee Mmecro mpenogasarend, cron (16 mr.), cryn (32
mrt.) [TO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antuBupycroe 110 Dr.Web, MS Teams, Visual
Studio




8. METOAUYECKHUE YKA3AHUSA J1JIS1 OBYYAIOIIIUXCA

Bech Kypc pa3ziesicH Ha caMOCTOSTEIbHBIe B3aNMOCBSI3aHHEIE YaCTH, T.€. IMEeT MOAYJIbHOE ITocTpoeHue. Passurre
CaMOCTOSITENIbHOCTH CTYJEHTOB JOCTUTaeTCsl MHAUBUAyIU3aluel JOMAIIHUX 3aaHUH.

JIex1MHU NPOBOASATCS C MCIIOIb30BaHUEM MYJIBTHMEMIHBIX TEXHOJIOTHH B CIIEIMAIBHO 000PYIOBaHHBIX ayAUTOPHUSX, IPH 3TOM
JICKIIMOHHBIM MaTepraj JeMOHCTPUPYETCs C UCIIOIb30BaHieM rpadudeckoro penaktopa Power Point.

Ha npakTrdeckux 3aHATHSAX ¥ IPH BHIIIOJIHEHUH JOMAIIHUX 3aHATHH OCBAaUBAIOTCS KaK KJIACCHUECKHE METO/BI PEIeHNUs 3a1ad, TaK 1
C HCIIOJB30BAaHUEM TAKETOB MPHKIATHBIX porpaMM. Takas BOSMOXKHOCTh 00€CIIeUNBACTCS PAIMOHATEHBIM HCIIOIb30BaHUEM
BPEMEHH TP MPOBEICHUH JIEKIIHI 1 IPAKTUIECKUX 3aHATHH ¢ ITMPOKUM IPHUBICYCHUEM MyJIbTUMEINHHON TEXHUKH, U
COBPEMCHHBIX [TAKETOB MPHUKIIATHBIX IIPOTPaMM.

JucnuminHa TpedyeT 3HaYUTeIFHOT0 00beMa CaMOCTOATENbHOH paboTel. OTeTbHBIe YaeOHbIe BOIPOCH! BEIHOCSTCS Ha
CaMOCTOSTEbHYIO IPOPAOOTKY U KOHTPOJIHPYIOTCS IIOCPEACTBOM TeKyllell arrectanuu. IIpy 3ToM OpraHu3yloTcs TpyNnIoBbIe U
WHJIMBHyaJbHbIC KOHCYIBTAINH.

J171s1 yCIIeTHOTo OCBOSHHMS TUCIUIUIHHBI 00yJaroneMycsi He0OX0IuMO:

1. IlocemaTs Bce BUIBI 3aHTHI.

2. CBOEBPEMEHHO 3apeTUCTPHPOBATHCS Ha PEKOMEHJOBAHHEIE AIEKTPOHHEIE pecypchl - LMS Canvas n MS Teams.

3. IIpu BOBHUKHOBEHHH JIFOOBIX BOTIPOCOB IO CO/ICPKAHHUIO Kypca M OpraHu3aliy padoThl CBOEBPEMEHHO 00pamarhsest K
[IPeroiaBaTellio (B uachl OYHBIX KOHCYIbTanuil, uepe3 MS Teams uau LMS Canvas).

4. VIMeTh TOCTYII K KOMIBIOTEPY, TOAKIIOYEHHOMY K ceTH MHTepHeT.

KauecTBeHHOE OCBOEHME JAUCHUIUIMHBI BO3MOXXHO TOJIBKO ITPHU CHUCTEMATHYECKOM CaMOCTOSTEILHOM pa60Te, YTO NMOAACPKHUBACTCA
cucreMoii Texyuieit arrecraiuu Ha LMS Canvas.




