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1. EJIN OCBOEHUSA

1.1{Iens aucuumuHBI — cOPMHUPOBATH 3HAHUS O TEILIOBBIX MPOIIECCcax MPH MPOU3BOACTBE M 00pabOTKE METAIIIOB; HAYIHUTh
METOJIaM MIPUMEHEHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH ITUX MPOIECCOB IS aHAIK3a U pacueTa KOHCTPYKTUBHBIX U
IKCIUTYaTA[HIOHHBIX [TAPAMETPOB METAIUTYPIHYECKUX arperaToB, 00eCeunBaIOIIIX BEICOKOE KAYECTBO METAILIONPOAYKIIUU
Y HEProcOCPEIKEHUE MPH BHIMOJHCHHY HOPMATUBOB IO 3aIUTE OKPYKAFOIIECH CPEIIBL.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM IPOI'PAMMBI

Hukn (pazmen) OIT: b1.0
2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIET0CH:
2.1.1|Pusuka
2.1.2( Xumus

2.1.3|Marematuka

2.2 dncuunauHbl (MOIYJIH) U PAKTUKH, JJI51 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KAK
npeauniecTByo1Iee:

2.2.1|HayuHo-uccnenoBarenbckas paboTa

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMU
KOMIIETEHIIUAMMA

OIIK-1: Cnnoco0eH NpUMEHSATH €CTeCTBEHHOHAYYHbIE U 00IleMHKeHEPHbIe 3HAHUS, METO/Ibl MATEMATHYECKOI0 AHAJIN3A U
MO/IeJTUPOBaHUs B IPOdeccCHOHANBHOI 1esiITeIbHOCTH

OIIK-1.1: /leMoHCTPHpYeT HABBIKH NPUMeHeHHs (yHIaMeHTAJIbHBIX, €CTeCTBEHHOHAYYHBIX U 00LeMHKeHEPHBIX 3HAHMIA
JJIs1 pelieHus1 3a1a4 npogeccuoHATbHOM AeATeJIbHOCTH

3HaTh:

OIIK-1.1-35 MeToabl KOHTPOJIS KauecTBa U3ACIHA U 00BEKTOB

OIIK-1.1-36 MeTOAbI TUIAHWPOBAHUS U TPOBEACHUS (HPU3MYECKUX IKCIIEPUMEHTOB, 00paOOTKH UX PEe3yJIbTATOB U OLICHUBAHUS
MOTPEITHOCTH

OIIK-1.1-37 ocHOBHEIC 3aKOHOMCPHOCTH ITPOLECCOB TCILUIO- U MACCOIICPCHOCA MPUMCHUTCIIBHO K TCXHOJIOTHYCCKHUM IIpoHeccamM B
MCTAJUTYPIru4eCKuX Irevdax

OIIK-1.1-34 KOHCTPYKIMH U TEIUIOBYIO PabOTy METAJUTYPrHUECKUX TeUei.

OIIK-1.1-31 ocHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB TEIJIO- U MACCOMEPEHOCa MPUMEHUTENBHO K TEXHOJIOTUIECKUM MpoIeccam

OIIK-1.1-32 MeToxb! TUIAHUPOBAHUS 1 TIPOBEICHUS PU3UIECKUX IKCIIEPUMEHTOB, 00pAa00TKM MX PE3yJIbTaTOB U OIICHUBAHUS
MOTPEIIHOCTH

OI1IK-1.1-33 npuHOHXIIEI COCTABICHHUS TETLIOBOTO OaaHca METAJUTYPrHUSCKUX Meuei

YMmerThb:

OIIK-1.1-Y4 nnanupoBaTh U MPOBOJANTH TEIIOPU3NUECKHE SKCIEPUMEHTHI, JUIA Iedeld, 00pabaThiBaTh UX pe3ybTaThl U OLIEHUBATH
MOTPEIIHOCTH

OI1K-1.1-Y5 npoBoauTh aHAaTN3 HAPYIICHUH TEXHOJIOTHYECKUX MPOIIECCOB

OIIK-1.1-Y6 YMeTh paccCunuTHIBATh MIPOIIECCHl TOPEHHUS TOIUIMBA B METAJUTYPrHUECKUX Ieyax.

OIIK-1.1-V1 IInanupoBaTh U MPOBOAMTH TEIIOPU3NUECKHE IKCIEPUMEHTHI, 00pabaThiBaTh X PE3yJIbTATHl U OLICHUBATh
MTOTPENTHOCTH.

OI1K-1.1-Y2 PaccunThiBaTh U aHAM3UPOBATH MTPOLIECCHI BHENITHETO M BHYTPEHHETO TETNI00OMEHA B TIeUax pa3IudaHOTO
TEXHOJIOTUYECKOT0 Ha3HAYEHHUSI.

OI1K-1.1-V3 paccunuThIBaTh M aHATTU3UPOBATH MPOIECCH BHEITHETO U BHYTPEHHETO TEINIOOOMEHa B ITe9ax Pa3InIHOTO
TEXHOJIOTUYECKOr0 Ha3HAUEHUs

Baanern:

OIIK-1.1-B4 onbITOM BBIOTHEHUS 3JIEMEHTOB UCCIICIOBATEIBCKIX PA0OT B MEYHON TETUIOTEXHUKE

OI1K-1.1-B5 Brenets MeTOJaMU aHAIU3a TETUIOBOM pabOThl METATYPIHUECKUX TeUYeH IJIs1 IPOM3BOICTBA METAJIOB M CIIJIABOB H
00pabOTKK METaIIIOB.

OIIK-1.1-B3 mMeTomamu aHaM3a U YHCICHHBIMA METOJIaMH, BEIYUCIUTEIFHON TEXHUKOM MPH PEICHUN TPUKITATHBIX 33724 B
obnacTu npodeccHoOHAIBHON NeATeTbHOCTH

OIIK-1.1-B1 BrieneTs OMBITOM BBIMOJHCHHS JIEMEHTOB HCCIIEI0BATEIILCKUX PadOoT.

OI1K-1.1-B2 Bnanets MeTOJaMU aHATW3a U YUCICHHBIMU METOJaMH, BEIYACITUTEIBHON TEXHUKOH NP PEIICHUH MTPUKIIAIHBIX 33724
B 001acT MpoheCCHOHATBHON eI TEIHbHOCTH.




4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHATHS

HaumenoBanme pa3aesioB U TeEM /Bup 3anATHSA/

Cemectp /
Kype

Yacos

KomMnereH-
187001

JlutepaTtypa
H 1.

pecypcsl

IIpumeuanne

Pazgen 1. I'maporazonmHamMuka
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OCHOBHBIE TOHATHS MEXaHUKH KUAKOCTEH U
ra3oB: CIUIOLIHAs Cpe/a, INIOTHOCTh, BEKTOP
CKOPOCTH, WeaJbHa U peabHast KUIKOCTb.
®opmyna HeroToHA 117151 KacaTebHOTO
HaIpsHKSHUS TPEHHS. Y paBHEHHUE
Hepa3pBIBHOCTH. YpaBHeHHE Diinepa /JIex/

OIIK-1.1

1.2

VYpasaenne HaBbe-Ctokca. PexxuMbl TeueHust
peansHO# xunkoct. Kputepuii PeitHonbaca.
[TocTanoBka 3amaun [J1s1 pacyeTa JBUKESHUS
skunkoct. CTaTuka KUIKOCTER 1 ra3os. /JIex/

OIlK-1.1

1.3

DNeMeHTHl TEOPHUH THAPOJMHAMUIECKOTO
MIOTPaHUYHOTO cjos. YpaBHeHus [Ipanatis.
YpaBHEHHUE MTOTOKA UMITYJIBCA IJIST TIOTPAHIIHOTO
cnos (YpaBHenue Kapmana). Pacuet
JIAMUHAPHOTO MOTPAHUYHOTO CJIOSl HA OCHOBE
HHTETpanbHOTO MeToxa. /JIex/

OIIK-1.1

14

VYpaBuenue bepHyiu U1 CTpYyUKHU TOKa
HACATEHON KUIKOCTH U JJIs TOTOKA PealTbHOM
JKUJIKOCTH. Pacuet moreph JaBlICHHS HA TPCHUE U
Ha MECTHBIC conpoTuBiIcHUI. OCOOCHHOCTH
CTpy#HOTO TeueHusl. Fi3MeHEeHHEe OCHOBHBIX
XapaKTEPUCTUK OCECUMMETPHYHON

TypOyJIEHTHON CTPYH (IaBJICHHS, TOTOKOB
HMIIyJIbCa U KHHETHYCSCKOW YHEPTUH, OCEBOI
CKOpPOCTH, 00BEMHOTO pacxoja) o ee mmHe. /JIex/

OIIK-1.1

15

JlamuHapHOe U TYpOYJICHTHOE TCUCHHE
JKuAKocTed u rasos. /TIp/

OIIK-1.1

1.6

TunpoarHamMugecKuii morpaHudHbIH cioit. /Tlp/

OIIK-1.1

1.7

IIpopaboTka JIEKIMOHHOTO MaTepuaia,
Marepuaia NpakTUYeCKUX 3aHATHH. BeinosHeHue
nmoMarirHero 3agasus Ne 1. /Cp/

19

OIlK-1.1

Pasnen 2. KonBekuus

2.1

OcCHOBHBIE TIOJIO’KEHUS TIEpeHoca TeIoThL. Tpu
BHua TermroooMena. OCHOBHBIE TOHSITHS
KOHBEKTHBHOTO TETUIOTIEpEHOCa,
muddepeHnratbHOe ypaBHEHHE KOHBEKTUBHOM
tertootaayn. JuddepeHnuansHoe ypaBHEHUE
sueprun Oypre- Kupxroda u ero permenue.
TeroBoil NOrpaHUYHBII CIIOM, KpUTEpU
Mpasnrns. /Jlex/

OIIK-1.1

2.2

Pacuer TenyioBoro norpaHUYHOr CJIOS IpU
JJAMUHAPHOM PEXHUME TEUEHHUS! )KUKOCTH.
YpaBHEeHUS! KOHBEKTUBHON TEIJIOOTIAYH TIPU
BBIHY)KJICHHOM JIBIJKCHHUH B O€3pa3MEepHOM
(KpuTepuanbHOM) BHJIE M OCOOEHHOCTH HX
WCIOJIb30BaHUS IPU MPAKTHUECKHUX pacyeTax.
KoHBeKTHBHAS TEIIOOTAaYa PU CBOOOTHOM
JIBOKEHUH. Y paBHEHUS! KOHBEKTUBHOM
TEIUIOOT/Aa4YH MIPHU CBOOOTHOM JIBUKCHUH B
6e3pazMepHOM (KPUTEPHATBHOM) BHIE U
0COOCHHOCTH X UCTIOJIB30BAHUS IIPU
MPaKTUYEeCKHUX pacueTax. /JIex/

OIlK-1.1

2.3

KonBekTuBHbI TeruiooomeH, gacts 1. /Tlp/

OIlK-1.1

2.4

KonBekTuBHBIN TeTuooOMeH, dacTh 2. /TIp/

OIIK-1.1

2.5

ITpopaGoTka JEKIMOHHOTO MaTepraia, MaTtepuaia
npakTHYeckux 3aHstuit. /Cp/

11

OIIK-1.1

Paznen 3. TemsionpoBoAHOCTH




3.1

OCHOBHBIC TIOHATHS TCOPHH TEILIOMPOBOTHOCTH.
JuddepennmanbHoe ypaBHEHNE HECTAIIMOHAPHOM
TEIUTIOTIPOBOIHOCTH M YCIOBHS OJTHO3HAYHOCTH JIJIS
ero pemenus. [lepemgaya Ternna nmpu cTarroOHapHON
TEIJIONPOBOJHOCTH Yepe3 OJIHO- U MHOTOCIIONHYIO
TUTOCKYIO CTEHKY TIPH TPAaHUIHBIX YCIOBHIX
MIepBOTO U TpeThero poaa. [lepemada Terra npu
CTAIlMOHAPHOH TEIUIONPOBOIHOCTH Yepes3
ITMHAPHYECKYIO OTHO- 1 MHOTOCITIOHHYIO CTEHKY
MPY TPAHUYHBIX YCIOBHUAX MEPBOTO U TPETHETO
poaa. BiusiHue Hapy»KHOTO JUamMeTpa OJHOPOIHOMN
WIMHAPUYCCKON CTCHKH Ha €¢ CyMMapHOe
JMHEHHOE TEIJIOBOE CompoTHBIiecHuE. /JIek/

OIlK-1.1

3.2

Mertoas! perieHus 3a1a4 HECTAMOHAPHOM
TeronpoBoHocTH. HecranmonapHast
TEIUIONPOBOIHOCTD NP I'PAHMYHBIX YCIOBHUIX
MepBOro u TpeThero poxa. Oduiee penieHue
ypaBHEHHsI HECTAIMOHAPHOH TEIJIONPOBOIHOCTH U
€ro MCIOJIb30BaHUE JUTA CIydasi TEPMHUYECCKU
MacCUBHBIX Tell. O0Liee peleHne ypaBHeH s
HECTAJMOHAPHOW TEIJIONPOBOAHOCTH U €r0
UCIIONIb30BaHKE JUIS CITy4asi TEPMUYECKH TOHKUX
Ten Perymspusrit TermoBoit pesxum. /JIex/

OIIK-1.1

3.3

CrammoHapHast TEIUIOTIPOBOIHOCTD, YacTh 1. /TIp/

OIIK-1.1

3.4

CraunoHapHas TeIUIONPOBOJHOCTh, YacTh 2. /T1p/

OIIK-1.1

35

HecrarmonapHas TerionpoBoaHocTs. /T1p/

OIIK-1.1

3.6

[popaboTKa JEKIMOHHOTO MaTepraia, MaTtepuaiia
npakTHYecKuX 3aHatuii. /Cp/

Wl wW| w| w

OIIK-1.1

Paznen 4. PagnanoHHBINH TeNJ1000MeH

4.1

OCHOBHbBIE TIOHSITHS PAIUAIIMOHHOTO MIEPEHOCa
TeruIoThl. KonuecTBeHHBIE XapaKTepUCTHKH
W3JTy4CHUs. 3aKOHBI U3IYYCHHUS aOCOTIOTHO
yepHOro Tena. [I[puMeHeHre 0OCHOBHBIX 3aKOHOB
U3JIYYCHHUS aOCOJIOTHO YEPHOTO U CEpPOro Tela K
aHANMM3Y W pacyeTy PaJualldOHHOTO TeII000OMeHa.
YrinoBeie KOAPPHUIHEHTH H3ITyIESHHUS KaK
MOKA3aTeIH, YIUTHIBAIOIIHE TCOMETPHIO
TEIUT00OMEHHOU crcTeMbl. CBOWCTBA CPEeTHIX
YIJI0BBIX KO3()(DHUITHEHTOB U3IYUCHUS, HX
orpezieJieHUe B IIPOCTEHIINX ciyyasx. /JIex/

OIIK-1.1

4.2

30HaNBHBIN METOJT pacueTa paJlualMOHHOTO
TerutoooMeHa. CMerranHas v (hyHIaMeHTaIbHAs
MOCTaHOBKH 3a7a4i. 3aMKHYTas cHcTeMa U3 2
CEepHIX TeJ, Pa3IeIeHHBIX JHATEPMUICCKOM CpeIoi.
JHelicTBue sxpanHoM Terounsonsauuu. N3inydyenue
yepe3 OKHA Mevr. PaguaoHHbIi TeIIooOMeH B
CUCTEME CEPBIX TeJl, 3alI0JTHEHHBIX MOTJIOMIAoLIe-
n3nmyJaronieit cpeaoi. 3akon byrepa.

D¢ pexTuBHAs

JUTiHA Ty4a, popmyna Hesckoro /Jlex/

OIIK-1.1

4.3

TennooOmen n3my4unueM, gacts 1. /Tlp/

OIIK-1.1

4.4

TernoobMmen n3myunuem, yactsb 2. /IIp/

OIlK-1.1

4.5

TernoobMmen n3myunuem, yactb 3. /IIp/

OIlK-1.1

4.6

IIpopaboTka JIEKIMOHHOTO MaTepHasa, MaTepraia
MPaKTUYECKUX 3aHATHH. BhIIONHEHE JOMAaITHEeTo
3amanus Ne 2. /Cp/

W| Wl w|w
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OIIK-1.1

Paznen 5. TonsiuBo u ero ropenmue.
(TenJsiorenepaumns)




5.1

Knaccudukarus Tommea, moka3areinu ero
kauecTBa. Kunermueckuii u nudy3noHHBINH
PEXUMBI TOpEHUs TOIUIMBa. Pacyér
KJIOPUMETPUUECKOM, TEOPETUUECKON U
JIeHCTBUTENBHOI TeMmepatypbl. KoHCTpyKIMu 1
BBIOOP YCTPOMCTB IS COKUTaHHS TOTUIHBA.
TemoBbIe ’KBUBAICHTHI CHIPEEBBIX MaTEPHAIOB
mKUXThL. ['eHepalyst TemaoThl 3a CUéT
3JEeKTpHUYECKON Heprud. /JIex/

OIlK-1.1

5.2

Busbl BTOpUYHBIX SHEPropecypcoB Ha
MPEANPHUSITHN U METOIBI UX UCTIOIH30BAHHUS.
Crnoco0bl yTUIIM3AIMY TEIUIOTHI, XapaKTePUCTHKA
TEIII00OMEHHBIX ycTpoicTB. O0Ias Teopus 1
pacuer pexyneparopos. [lepenaua TeroTs! uepes
opeOpeHHbIE TIOBEPXHOCTH IPU I'PAaHUYHBIX
YCIIOBHAX TpeThero pona. /Jlex/

OIlK-1.1

5.3

Knaccudukarus rnedeii o 3HepreTHIECKOMyY
MIPU3HAKY, TEXHOJIOIMYECKOMY Ha3HAYEHUIO U
KOHCTPYKTHUBHBIM MPU3HAKaM. TUTIOBBIE PEXKUMBI
pa0OTHI Meveii- TSII00OMEHHUKOB U TICUCH-
TerioreHepaTopoB. OCHOBHBIE ITOKA3ATEIHN
TEIUIOBOM paboTHI MeYeii: TeMIeparypa, TeIIOBOH
pexuM, K03 PHUITUEHTHI TOJIE3HOTO TEIIO- ’
TOTUIMBOUCTIONB30BaHus. TennoBoi 6anaHc meueit
1 €T0 UCIIONb30BaHMe IS OLECHKH A((HEeKTHBHOCTH
paboTsl neveit. Kimaccudukamnus, pusndeckue u
AKCIUTyaTaIl[MOHHBIE CBOMCTBA OTHEYTIOPOB.
[IpuHOUOE BEIOOpa MaTepHala OTHEYIIOPHON
KJIQJKU ¥ TETUIOU30JISIIIMOHHBIX MaTepUaIOB.
CrpoutenbHBIC IEMEHTHI Tedei : hyHIaMeHT,
KJanka, kapkac. /JIex/

OIIK-1.1

5.4

Pacuer ropenus razoodpasHoro rorutusa. /I1p/

OIlK-1.1

5.5

Pacuer ropenus xukoro rorusa. /Ip/

OIIK-1.1

5.6

Pacuer HarpeBaTeneit anekrpuyeckux neyei. /T1p/

OIIK-1.1

5.7

Pacuer Harpeateneii anekrpudeckux neueit. /IIp/

OIlK-1.1

5.8

TerioBoil pacuer METAIIMYECKOIO
IpSAMOTPYOHOTO
pexymeparopa. /IIp/

W| W] W| Wl w

NN NN

OIIK-1.1

5.9

Pacuer uronpuaroro pexyneparopa. /Ip/

w

OIlK-1.1

5.10

[popaGoTKa JEKIMOHHOTO MaTepraia, MaTtepuaia
npakTHdeckux 3aHsartuii. /Cp/

14

OIIK-1.1

Pa3gen 6. KoncTpykuum u TensioBas padora
neve

6.1

MupoBoe npousBoacTBo cranu. [IponsBoacTBo
okartsllIeil u aromepara. [Ipon3BoacTBO KOKCa.
Konctpykuus u teruoBast pabota JOMEHHOH Tedn.
OcobeHHOCTH TemIoo0MeHa B cioe. J{BikKeHue
ra3oB M IIUXTHl. Bo/sHbIE 9KBUBAJIEHTHI KYCKOBBIX
MaTepuaoB U ra3oB. THIIMYHOE H3MEHEHHE
TEeMITepaTyphl 10 BBICOTE Te4H. TernioBbe
MpoIecchl B 30He GypM. ['a3orenepatopHbIi 1
TOTIOYHBIH PEXXUMBI PadOTHI IAXTHBIX MeUeH
BETHOUW MeTauTypruu. CriocoOb!
MHTEHCU(PUKAITUU

TETJIOBOW paboTHI MAXTHBIX reveit. /JIex/

OIIK-1.1




6.2 Koncrpykuusi, razoiuHaMU4eCKHil, TEIIOBOM U 3 1 OIIK-1.1
TEMIIepaTyPHBIA PEXXHUMBI pabOThl KOHBEPTEPA
yepHOi Metaiutypruu. KoHBepTep nBeTHON
MeTtauryprur. OcoOeHHOCTH KOHBEPTHPOBAHUS
MEJIHBIX IITCHHOB: MEPHO/IbI HAKOTUICHHS U
noTpebseHus TermioThl. CriocoOb!
MHTCHCU(PUKAIIUN TETIOBOH pabOTHI TIOJJOBBIX
CTaJICTUIAaBUIILHBIX arperatoB. J[yroBbie Mevu:
KOHCTPYKLHUS M TCIUIOTCX HAYECKast
XapaKTepUCTHKA, CIIOCOO HarpeBa, 0COOCHHOCTH
panuaoHHOTo TerioooMeHa. /JIex/

6.3 TennoTexHUYECKUE OCHOBBI pallMOHATIbHOM 3 1 OIlK-1.1
TEXHOJIOTHH HarpeBa MeTaia nepes o0padboTKom
nasneHueM. [Ipoxo/iHble HarpeBaTenbHbIC MeYH.
Peanu3anusi CKOpOCTHOTO KOHBEKTHBHOI'O HAarpeBa
MeTaiuia. XapaKTeprCcTHKa OCHOBHBIX TeYeH JIIs
Harpesa MeTalljia 1moa TepMooodpadoTky. CamodHbie
TepMuyeckue nedu. [leuu conpoTUBIeHHs
KOCBEHHOTO JICHCTBUS: UX O0IIas XapaKTepUCTHKA
M 0COOCHHOCTH TEIIOBOU paboThl. UHAYKIIMOHHBIE
II€YHU KaHAJIbHBIC U TUI'CJIbHBIC IICUHN /ﬂeK/

6.4 Ieun mns kucnopoaHo-dakensHoH mwiaBku. [leun ¢ 3 1 OIlK-1.1
BEPTUKAIBHBIM PACIIONO-KCHUEM (akema s
B3BelIeHHO mnaBku Ha mteiH. KUBIDT-arperart.
ITeur BaHrokoBa 115 TUTaBKY Py U KOHIIEHTPATOB.
Ipornecc "Aiizacment"/" Aycment". /Jlex/

6.5 Ileun nmst HEMPEPHIBHOTO TOTYYEHUS YepPHOBOI 3 1 OIIK-1.1
menu. OTHEBOE U 3IEKTPOIUTHIECKOE
padunupoBanne menu. KoHcTpykuus nedeit 1uis
00xura cynb(QUIHBIX KOHIIEHTPATOB B KUITAIIEM
cioe. TernnoBoi u TeMeparypHbli peXUMBI
nporiecca 06xura. OCHOBBI a3POAMHAMHYECKOTO
pacuéra kumsmero ciost. [IpuHnnme! paboTs! 1
KOHCTPYKLMH TPyOUaThIX BPALIAIOIIUXCS TIEUEH.
TerioBoil U TeMIepaTypHbI peXXUMbI HarpeBa
CBIITyYUX MaTepHaioB. [lepcrieKTHBHBIE TEILIOBBIE
arperaTbl MeTALTypru. /JIex/

6.6 Pacder HarpeBa MeTayia B METOAUYCCKOM MEUH. 3 2 OIIK-1.1
Mp/

6.7 [IprMepHSIif pacyeT IyroBOW CTaeIUIaBIIIBHON 3 2 OIlK-1.1
neun. /TIp/

6.8 Pacuer BHemrHero TermooOMeHa B pabouem 3 2 OIlK-1.1
MIPOCTPAHCTBE OTpa)kaTenbHOH meun. /I1p/

6.9 IIpopaboTka JeKIMOHHOTO MaTepHaa, MaTepruana 3 20 OIlK-1.1

MpaKkTHIecKuX 3aHATHi. /Cp/

5. ®OHJ OINIEHOYHbBIX MATEPHUAJIOB

5.1. Bonnpochl AJ1 caMOCTOSITEIbHOI NMOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLeHKOI)

Bomnpocsl k 3au€Ty ¢ OLIEHKOIA.

1. OCHOBHBIE NOHATHS MEXAHUKH XKUIKOCTEN U ra3oB: CXkMMaeMasl U HeCKHMaeMasi )KUAKOCTb, UCaNIbHAs U peabHas KHUJKOCTb,
BEKTOp CKOPOCTH.

2. AnddepennmansHoe ypaBHEHHE HEPa3phIBHOCTH.

3. YpasHenus Diinepa u Ypasuenue HaBbe-Ctokca.

4. Cuibl, IefiCcTBYIONINE B OBIDKYIIEICS peaapHOI )KUAKOCTH. J[Ba pexnMa ABmkeHns xuakoctu. Kpurepwnii PeitHonbaca.
INocraHoBKa 3afauu Ui pacyeTa ABHKEHUS XKUJKOCTU.

5. M36p1TO4HOE MaBieHne B pabodeM IPOCTPAHCTBE MIE€YH, 3aTI0THEHHOM JIETKHM T'a30M.

6. [TpuHImI neiicTBUS IHIMOBON TPYOBI.

7. DneMeHThl TEOPUH THAPOIUNHAMUYIECKOTO IMTOTPAHUIHOTO CJIOs. [IpUCTEeHOYHBIN M CBOOOIHBIN MOTPAHUYHBIN CIIOM.

8. Iuddepenunansuple ypaBHEHHS JJAMHHAPHOTO ITOrpaHU4HOro ciost (ypaBHenus JI. [lpanaris).

9. YpaBHeHune 1oToKa UMITYJIbca JUlsl TorpaHuyHoro ciost (ypasHenue T. Kapmana).

10. Pacuer 1aMMHApHOTO MOTPAHUYHOTO CJIOS HA OCHOBE HHTETPAITBHOTO METOAA.




11. YpaBuenue bepHyniu 11 uaeanbHON U pealbHON XKUIKOCTH.

12. Pacuet oTeph AaBIEHUS KUIKOCTH HAa TPEHUE U HA MECTHBIE COIPOTHBIICHHUS.

13. O6mue cBeneHus o TeroooMene. [ITOTHOCTE MOTOKA TemToThl. TermnooTaaua u Terionepeaya.

14. MonexyspHas TeIIONPOBOTHOCTE. 3akoH Dyphe.

15. KonBekTuBHas TemooTnava. 3akoH HeroToHa.

16. InddepeHnmanibHoe ypaBHEHIE KOHBEKTUBHON TETUIOOTIAYH.

17. Iuddepennmanbaoe ypaBHeHHE dHepryuu. [locTaHOBKA 337249y IS pacyeTa TEIIOBOTO MOTOKA IPH TEIUIOOTaave.

18. TerutoBoit norpanu4Hslil cioit. Kputepuii [Ipanaris.

19. Pacuer ko3¢ dunueHTa TemIooTAaun (JIOKAIbHOTO U CPEJHETO 0 AJMHE) TP BEIHYKACHHOM J1a-MHHAPHOM JIBH)KEHUN
KUJIKOCTH BAOJb IUIOCKOH ITOBEPXHOCTH.

20. Terumootnada mpu cBoOOAHON KOHBeKIIMU. Kputepun Apxumena u I'pacroda.

21. OCHOBHBIE MOHATHS PAJUALMOHHOTO TeII000MeHa. CBA3b MEXK/y SIPKOCTBIO M INIOTHOCTBIO TT0-TOKA MOIYyC)epHIecKoro
U3Ty4deHUs.

22. 3aKOHBI U3TYYCHHUS a0COIIOTHO YEPHOTO Tela.

23. CoiicTBa YIrioBbIX K03 (OUIIMEHTOB n3aydeHus. YacTHBIE Clly4au CUCTEM: J1BE OECKOHEUHbIE Ma-paJlieIbHbIe IIACTHHBI,
CHCTEMa IByX KOHIIEHTPHUIECKHX cep, BHYTPEHHSSA TOBEPXHOCTh C(he-pPUIEeCKOro CerMeHTa 1 €r0 OCHOBAHHE.

24. [IpuMeHeHne 30HaJIBHOTO METOo/Ia IS pacdyera paJualiloHHOrO TeII00OMEeHa B IeYax ¢ JUaTep-MUYECKOH Cpeoi.
25. TermooOMeH M3ITydeHNEM B 3aMKHYTOH CHCTEMEH3 JIBYX CEPBIX Tell, Pa3JeJICHHBIX ANaTepMUYIe-CKOH Cpeoil.

26. JleficTBre SKpaHHOM TETTOU30JISAIUH.

27. 3nyueHue yepes OKHa MeYH.

28. YpaBHeHHE NepeHOca YHEPTUH U3TYUEHHUS B MOMIOMIAIONICH 1 U3Nydarolieit cpene. 3akoH byrepa. M3nyuenue ra3os.
29. OCHOBHBIE TOJIOKEHUS TEOPUH TeIIonpoBoaHOCTH. [luddepeHnnanbHoe ypaBHEHHE TEILUIONPO-BOAHOCTH B IEKAPTOBBIX U
LMIHHAPUYECKUX KOOPAUHATAX.

30. Pemmenue ypaBHEHHS TEIIONPOBOAHOCTH MPH CTAIIMOHAPHOM PEXHMME M I'PAaHUYHBIX YCIOBHUAX MEPBOT0 pojia JUIs
HEOTpaHNYEHHOM MJIaCTUHBI.

31. Pemienne ypaBHEHHS TEIUIONPOBOJHOCTH IIPU CTAIIMOHAPHOM PEKUME M TPAHUUHBIX YCIOBHAX TPETHEroO poaa s
HEOTPaHHMUYEHHOH MJIaCTUHBI.

32. PemieHne ypaBHEHHS TEIUIONIPOBOJHOCTH IIPH CTAIIMOHAPHOM PEXUME U I'PAaHUYHBIX yCIOBHSX IIEPBOTO POJia IS
HWIMHIPUYECKON CTEHKH 0€CKOHEUYHOM ITTHBI.

33. Pemienne ypaBHEHHS TEIUIONIPOBOJHOCTH IIPU CTAIIMOHAPHOM PEKUME M TPAHUYHBIX YCIOBHAX TPETHEro poaa s
IMJTHHIPHUYECKOI CTEHKN OECKOHEYHOM JITHHBI.

34. Pemenue ypaBHEHHs TEIUIONPOBOAHOCTH NP HECTALIMOHAPHOM PEKUME U TPAHUYHBIX YCIOBUSAX TPETHETO POAa A
HEOTPaHUYCHHON TIIACTHHB.

35. PemeHne ypaBHEHHS TEIUIONPOBOAHOCTH IIPH HECTALIMOHAPHOM PEKUME U TPAHUYHBIX YCIOBUSAX MEPBOTO poja Ui
HEOTPaHUYCHHON TJIACTHHB.

36. Hcnonp30BaHne 3aKOHOMEPHOCTEH PEryJIIPHOTO TEINIOBOTO PEXUMa ISl SKCIIEPUMEHTAILHOTO OINIPEeIeIeHUs TeII0hU3MYECKUX
CBOWCTB MaTepuaioB ¥ KO3 (UIKEHTa TEINIOOTAAYH.

37. OcHOBHBIE BHIBI TOIUINBA U UX XapakTepucTruka. CocTaB M TEIUIOTa CrOPaHMs TOIIMBA. Y CIIOBHOE TOTLJIMBO.

38. Kunerunueckoe ropenue tommsa. Oakern u Gppont miamenu. Koagduiument pacxona Bosayxa.

39. Iuddy3noHHOE TOPEHUE TOILIHBA.

40. Pacuet ropeHus TOILINBA.

41. Knaccudukanms, KOHCTPYKIMHU, IPUHIUI pabOTHI M cXeMa BbIOOpa yCTPOMCTB ISl CKUTAHUS TOIUINBA.

42. TerutoreHepauus 3a CYET BHITOPaHUsI MPUMECEH MeTasula U IKXThl. TerIoBOM U TOIUIMBHBIN 3KBUBAJIEHTHI IIUXTHI.
43. Be1bop sekTpoHarpeBaTesieil U cxeMa ux pacuera.

44. Knaccuukanust OrHEYIIOPHBIX MaTEPHAIIOB.

45. dusnveckre CBOHCTBA OTHEYIOPOB.

46. Paboune cBOWCTBa OTHEYTIOPOB U UX JTa0OPATOPHOE OTIPEICIICHIE.

47. HechopmoBaHHBIE OTHEYTIOPHBIE U TEIUIOM30JISIIIMOHHBIE MaTepHAIBL.

48. DneMeHThl KOHCTPYKITMY METaJUTypTrUIecKuX nevel: GyHaaMeHT, Kapkac, pyTepoBKa, BOJOOXIIAXKIaeMbIE JJIEMEHTHI,
TEXHOJIOTUYECKUE OTBEPCTHSL.

49. Knaccudukanus nedei 1mo sHepreTHIeCKOMY MPH3HAKY.

50 TemmepaTypHbIi U TEIJIOBOH peXUMBI padOTHI redn. [Ipon3BoANTENBHOCTD NeYH. Y IeNIbHBIA PacXo]] TOIUIMBA U 3JIEKTPOIHEPTHH.
51. KoaddunneHT mosae3Horo Terionciob30Banusd, K03(hGUIIUEHT HCIIOIB30BaHNAS TOIUIHBA.

52. TenmoBo#t 6ananc meun. CTaTby MPUX0/Ia TEILIOTHL.

53. TermoBo¥t 6ananc meun. CTaThu pacxo/ia TeIUIOTHI.

54. Buasl BTOpUYHBIX SHEPTOPECYPCOB M METOBI MIX HCIIOIB30BaHMA. CIIOCOOB! YTHIIN3AIINH TEIUIOTHI JbIMA.

55. MeTannuueckue paHaliOHHbIE PEKYNIEPATOPhl: KOHCTPYKLUU U OCHOBHBIE XapaKTEPUCTUKH.

56. Metamndeckre KOHBEKTHBHBIE PEKYIIEPaTOphl: KOHCTPYKIIMK M OCHOBHBIE XapaKTEPHUCTHKH.

57. Kepamuueckue peKynepaTopbl: KOHCTPYKIIMU U OCHOBHBIE XapaKTEPUCTUKH.

58. O6mas Teopus U pacyeT peKynepaTopos.

59. YcTpoiicTBo 1 paboTa KOTIOB-YTHIH3aTOPOB.

60. CriocoObI OYMCTKH TEXHOJIOTHYECKHX ra30B METAJUTypTUYECKOTO TPOM3BOICTBA.

61. KoHcTpyKIus 1 TerioBas paboTa TOMEHHOH TeUH.

62. KoHCTpyKIMs ¥ TemyioBas paboTa MIaXTHOM IeYd IBETHOW METaJLTypIuH.

63. KoHCTpYKIWS B TETUIOBast paboTa OTpaKaTeIbHOH Ieyn.

64. KoHcTpyKIus ¥ TemioBast paboTa KOHBEpTepa YepHOI METaLTy pryy.

65. KoHcTpykius U TemioBast paboTa KOHBEpTepa LIBETHOW METaJUTypIuH.




66. Meroaunueckas neus yepHoit Metautyprud. KoHcTpykuus u Teriosas padora.

67. Metoanueckas Tiedb IBETHOM MeTauryprui. KOHCTpyKIus U TerioBas padboTa.

68. KonmakoBast meds 1JIst OTXKUIa paclylIeHHBIX pyloHOB. KoHCTpykuus u Temiosas pabora.
69. KonmakoBas 1iedb Il CBETIIOT0 OT)KHUTa JIMCTOB. KOHCTPYKIMSA U TeTUToBas padoTa.

70. Bpamaromascs neus JiIsg HarpeBa ChITyunx MarepuanoB. KoHCTpykIius u Temnoas pabora.
71. Tleup muia 0OkuTa MaTepuaia B KUTAIIeM cioe. KOHCTPYKITHS U TeIIoBas padoTa.

72. DneKTpudecKre meYH BETHOH MeTamutypriun. KOHCTpYKITNH U TerioBas padboTa

5.2. Ilepeyenn padoT, BBHINOJIHSIEMBIX N0 JUCHMILIAHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, npakTHyecKue n
pacyeTHo-rpaduyecKkre padoThl. KYDCOBbIE€ PAOOTLI. MPOEKTHI M AD.

Texymuii KOHTPOJIb yCIIEBAEMOCTH BKIIIOYAET B ce0s 3aJaHMS U CAMOCTOSTEIHHOTO BBITIOIHEHNS H KOHTPOJIBHBIE MEPOTIPHATHSL.
Jomaminee 3ananue Ne 1 o paszeny 1

Jomamnee 3ananue Ne 2 o pasaeny 2

Jomamnee 3aganue Ne 3 mo pasneny 5

KonrpomnbHas padora o pazneny 5

KonTponpHast padoTa 1o paszaeny 6

KonrponbHas padora o pazneny 7

5.3. OneHo4HbIe MaTEePHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (onucaHue OMJ1eTOB, TECTOB H T.II.)

DK3aMeH He IPeyCMOTpEH.

5.4. MeTonnka OlleHKH OCBOEHUS JMCIMILIMHBI (MoayJis, npakTuxku. HUP)

ILIKAJIA OLIEHWUBAHMS JJOMAILIHNX 3AJIAHUU:

OrieHka "3auTeHO" - 3a/1aHMs BHITIOJIHEHBI IOJIHOCTBIO, PAcyeThl BBIOJIHEHBI BEPHO, TEXHUUECKH T'PAMOTHO O0(OPMJICHBI.
OreHka "He 3a4TeHO" - 3aJJaHUA BBIIIOJHEHBI HE B MIOJIHOM 00BEME, TOMYyIIEHB! OUTHOKY B pacdyeTe U MMEIOTCS HEJJOUETHI B
odopMmIIeHHH 3aJaHUH.

[TpomexxyTouHast aTTecTanys 1o JUCHUIUIMHE NPeycMOTpeHa B JopMe dK3aMeHa.

[Tpu cnaye KOHTPOIBHOM PabOThI PEAYCMOTPEHA CHCTEMa OLICHUBAHUS 110 MATHOAIBHON CHCTEME.
Jlyist ycTiemHo#i caadu KOHTPOJIBHOM paboThl HEOOXOAMMO TPAMOTHO M BEPHO OTBETUTH HAa TEOPETUYECKUE BOIIPOCHI MIIM PEILINTh
3a1aqy.

LLIKAJIA OLIEHUBAHU S IPOMEXXYTOYHOM ATTECTALIMU:

O1ieHKa «OTJIMYHOY - 00yYarOLIUICS MOKa3bIBAET INTyOOKHE, NCYEPIIBIBAIOIINE 3HAHHUS B 00beMe MPOIIEHHOW POrpaMMBbl, YBEPEHHO
JIEMCTBYET 10 MPUMEHEHUIO MOTYYEHHBIX 3HAHUN HA MPAKTHUKE, [PAMOTHO U JIOTUYECKH CTPOWHO M3JIaraeT MaTepHa Ipu OTBETE,
yMeeT (pOpMyJIUPOBATh BHIBOIBI U3 M3JI0KEHHOI'O TEOPETHYCCKOT0 MaTepraa, 3HaeT JOMOJHUTEIEHO PEKOMEHIOBAHHY O
JUTEPATYPY.

O1ieHKa «XOPOIIO» - 00YYAIOIIUIACS TOKA3bIBACT TBEP/IbIE U JIOCTATOYHO MOJHbIC 3HAHUS B 00beMe MPOHCHHO MPOrpaMMmel,
JOIMYCKA€T HE3HAYUTCJIbHBIC OIHI/I6KI/I IpH OCBECUICHNHU 3aTaHHBIX BOIIPOCOB, IPABUJIBHO ﬂeﬁCTByeT 110 MPUMEHCHUTIO 3HAHUH Ha
MPAKTHKE, YSTKO M3JIaraeT MaTepHal.

OI11eHKa «Y0BJIETBOPUTEIIHLHO)» - 00YUArOIIUIICS TOKAa3bIBACT 3HAHUS B 00bEME MPOMICHHON MPOTrPaMMbI, OTBETHI H3JIaraeT XOTs U C
OmIMOKaMHu, HO YBEPEHHO UCIPABIISICMBIMH MOCTIE JIOMOIHUTEIBHBIX M HABOISIINX BOMPOCOB, IPABUIBHO JACUCTBYET I10
MPUMEHEHUIO 3HAHUI Ha MPAKTHKE;

OrieHKa «HEeYOBIETBOPUTENBHOY - 00YUAIOIIUIACS TOMyCKaeT rpyOble OIMOKH B OTBETE, HE MOHMUMAET CYIIHOCTH U3JIaraeMoro
BOIPOCA, HE YMEET MPUMEHSTh 3HAHHS HA IIPAKTHUKE, /AT HETOJIHBIC OTBETHI HA JIOMOJHUTEIbHBIC U HABO/ISIINE BOIPOCHI.

6. YYHEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAIMOHHOM ceTH « UHTepHET»

31 |[Kype "Temnodusuka" 8 LMS Canvas https://Ims.misis.ru

32 |Kypc "Temnorexuuka" 8 LMS Canvas https://Ims.misis.ru

6.3 IlepeyeHb NPOrpaMMHOIO obecrevyeHust

1.1 |[MS Office,

1.2 |MS Teams.

6.4. Ilepeuyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYHEHHE

Ayn. Hasnauenne OcHamienue
2 Temnodusnka 1 TEIIOTEXHUKA KOMIBIOTEP, IPOEKTOP, IKPaH, UHTEPaKTHUBHAs JOCKA
KOMIIICKT _ TeMATHYECKUX  TIPE3CHTAINM.  JIOCTVII K
6 Temnodunzuka. TermmoTexHuKa KomMnbrorepsl, 10CTYII K HHTEPHETY

8. METOINYECKHUE YKA3ZAHUA I OBYYAIOIIIUXCA

Bech KypcC pa3aciIiCH Ha CaMOCTOATCIIbHBIC B3AMMOCBA3AHHBIC YaCTH, T.€. UMCCT MOAYJIBHOC ITOCTPOCHUC. PazButne
CaMOCTOATCIIbHOCTU CTYACHTOB JOCTUTACTCS I/IHL[I/IBI/I,Z[yaJII/I?;aIII/Ieﬁ JOMalIHUuX 3a[[aHI/II71.




Jlekumu poBOASATCS C MCIIOJIB30BAHUEM MYJIBTUMEINIHBIX TEXHOJIOTHH B CIIEIMAIBEHO 000PYIOBaHHBIX ayIUTOPHSX, IPH STOM
JICKIIMOHHBII MaTepuall IeMOHCTPUPYETCS C UCIIOJIb30BaHuEM rpaduueckoro penaktopa Power Point.

Ha npaxkTuyeckux 3aHATUAX U IIPU BBIIOJHCHUY JOMAIIHUX 3aHATHHA OCBAUBAIOTCS KaK KJIACCUYECKUE METOABI PELICHMS 3a4a4, TaK U
C MCHOJIb30BaHUEM ITaKETOB IPHKIIAIHBIX porpaMM. Takas BO3MOKHOCTh 00€CIIEYMBACTCS PAllMOHABHBIM M CIIOJIb30BaHUEM
BPEMEHU IIPU IPOBEACHUHU JICKIUI U MPAKTUUECCKUX 3aHATUN C IIUPOKUM IIPUBJICYEHUEM MYJIbTUMEIUNHON TEXHUKH, U
COBPEMEHHBIX [TAKETOB IPUKIIAAHBIX IPOTPAMM.

JucnumirHa TpedyeT 3HAYUTENIFHOTO 00beMa CaMOCTOATENbHOM paboThl. OTaenbHbIE Y4eOHbIe BONPOCH! BBIHOCSTCS Ha
CaMOCTOSTENBHYIO TPOPA00TKY U KOHTPOJIMPYIOTCS TOCPEJCTBOM TeKyIel artectanuu. [Ipu 3TOM opraHu3yIoTCs TpyIIoBEIE U
MHJUBUAYaJIbHBIC KOHCYJIBTALUU.

J1JIst yCTIemHOro OCBOSHHUS TUCIUIUIMHBI 00Y4aloIIeMycsl HEOOX0UMO:

1. Ilocemmats Bce BUABI 3aHITHI.

2. CBOEBPEMEHHO 3aperUCTPUPOBATHCS HAa PEKOMEHI0BaHHbIE ANEeKTpOHHbIE pecypehl - LMS Canvas u MS Teams.

3. IIpu BO3HMKHOBEHUH JFOOBIX BOIIPOCOB I10 COJEPIKAHMIO Kypca M OpraHu3auy paboThl CBOEBPEMEHHO 00paIaThes K
IpernoiaBaTenio (B 4achl OUHBIX KOHCYNbTalmi, uepes MS Teams unu LMS Canvas).

4. ImeTb NOCTYH K KOMIBIOTEPY, HOJKIIOUCHHOMY K ceTu MHTepHeT.

KauecTBeHHOE OCBOCHHUE AMCIMIUIMHBI BO3MOYKHO TOJIBKO MPY CUCTEMAaTHYECKON CaMOCTOSTENILHON paboTe, 4T MOAIepKUBACTCS
cucteMoii Texyuier arrectanuu Ha LMS Canvas.




