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1 Llenn ocBOSHUS MUCITUTIIIAHBI

HGHSIMI/I npenogaBanvsd AUCHHUILIMHBI «MeTaJ'IJ'[prI/I‘-ICCKaSI TCIINIOTCXHUKA» ABJISACTCA
HN3YyUCHUC Q)YHHaMeHTaJILHBIX 34aKOHOB TCILIOIICpEAavH, COBpGMCHHOfI TCOpHUU TOPCHUSA U
paluoOHAJIBHOI'0 CXUI'aHMA TOILJIWBA, KOHCprKHI/II\/JI U 3JICMCHTOB BBICOKOTCMIICPATYPHBIX
MCTAJUTYPTUICCKUX neqeﬁ, a TaKXKC YCTpOﬁCTB U MaTepuajioB, IPUMCHACMBIX IIPHU COOPYIKCHUU
IICYCH.

1. Mecro mucuuniaunbl (MoayJas) B crpykrype OIl noaroroBku 6akasaBpa

Juctuniuna B1.6.18 «Mertamnyprudeckass TEMJIOTEXHUKa» BXOIUT B 0a30BYIO0 4YacTh
6moka 1 0O6pa3zoBaTeNbHOM MPOTPaMMBL.
JlucuuniauHa u3ydaercs B MATOM CEMECTpE M Ul €€ M3Y4YEeHUs CTyJeHTaM HEOOXOAUMBbI
3HaHUS MO CIEAYIOLUIUM IIpeAMEeTaM
1) B1.b.9 Maremaruka
Pa3nensl: ananutuyeckas reoMeTpus U IMHEHHas anredpa; auddepeHnnaibHoe U
MHTETPAIbHOE UCUNCIIEHNS; BEKTOPHBIN aHAJIU3 U AJIEMEHTHI TEOPUH OIS,
nudepeHnranbHble ypaBHEHUS; YUCIEHHBIE METO/IbI, yPaBHEHUS MaTEMaTHUECKON (PU3UKH;
2) b1.b.10 ®usuka
pa3zienbl: OCHOBBI MEXAHUKHU: 3aKOHBI COXPAaHEHMsI, KHHEMATHUKa U JTUHAMHKA XKUAKOCTEH U
ra3oB; OCHOBBI (DU3MKHU TBEPJIOTO TENA;
3) b.1b.11 Xumus.

XVMUYECKUE CUCTEMBI: 3JIEMEHTBl U COEAMHEHUS, PacTBOPHI, JUCHEPCHBIE CHUCTEMBI;
3aKOHBI TEPMOJIWHAMUKHU; PEaKIMOHHAs CIIOCOOHOCTh BEHIECTB. XUMHS M TEPUOAMYECKas
CUCTEMa 3JIEMEHTOB, XUMUYECKAs CBS3b.

4) b1.b.17 Tennoduzuka
Ou3NKO-XUMHUYECKas TEPMOJMHAMHKA: 3aKOHbI TEPMOJAMHAMUKY, XUMHUECKOe U (hazoBoe
paBHOBECHE; TEPMOJUHAMUKA PAaCTBOPOB, MOBEPXHOCTHBIC SIBJIICHUS; KNHETHKA TOMOTE€HHBIX U
reTepPOreHHBIX PEaKIHif; MPUHIUIIBI TEPMOJUHAMUKNA HEOOPATHUMBIX IPOIIECCOB
5) Bb1.5.19 OcHOBBI METALTYPrHYE€CKOTO MPOU3BOJICTBA
3Hanus (YMEHUs, BJIAJICHUsS), TOJTY4YCHHBIC NMPH H3YyYCHHM IAHHOM IUCLUIUIMHBI OyIyT
HEOOXOUMBI JJI U3YUYEHHSI TUCIUTUINH!
1. b1.B.11 HoBble TexHOMOTHUECKHUE pelieHus B nporeccax OMJ]
2. Bb1.B.09 Texnonoruyeckue nporueccsl OM/]
3. B1.B.10 O6opynoBanue nexos OM/J]

3. Komnerenuuu ody4yarmerocs, popMupyemMbie B pe3y/abTaTe 0CBOCHHUS AUCHHIITIUHBI
(MonyJisl) M IVIAHMPYeMble pe3yJabTaThbl 00y4eHus:

B pe3ynbTare 0OCBOCHUS AUCIUILTUHBI (MOLYyJisl) « MeTammyprudeckasl TEIIOTEXHUKA
oOyyaronuics 10JKeH 00J1a1aTh CIEIYIOMUMHA KOMIICTCHITUSIMU:

CrpyKTypHBII
IIEMEHT [Tmanupyemble pe3ynbTaTbl 00y4eHUs
KOMIIETEHIIUH

OIIK-4 roTOBHOCTHI0 COYETATH TEOPHUIO M MPAKTHUKY /ISl PellleHNs] MHKeHEPHbIX 3a/1a4

3HaTh — OCHOBHbIE 3AKOHOMEPHOCMU NPOYECCO8 2EHEPAYUU U NePEHOCA MENTIONbL,
OCHOBHbIE 3aKOHOMEPHOCTU NPOYECCO8 2eHepaylU, NepeHoca meniomsl,
O0BUIICEHUS HCUOKOCIU U 24308,

— OCHOBHbIE 3AKOHOMEPHOCMU NPOYECCO8 2EHEPAYUU, NEPEHOCA MENIOMbl,
OBUIICEHUSL HCUOKOCTIU U 24308 NPUMEHUMENIbHO K MEXHON02ULeCKUM a2pe2amam




CTpyKTypHBII
AJIEMEHT [Mnanupyembie pe3yabTaThl 00ydeHUs
KOMIETEHIINH

YepHOU U YEEeMHOU MeMALIyP2UU, OCHOBbL IHEP2OCOEPEHCEeHUsl, OXPAHDbL
OKpYHcaroujeti cpeodvl, OCHOBHbIE HANPABIEeHUS SKOHOMUU IHEP2OPECYPCO8

YMeThb — NOIb308AMbCA CNPABOUHOU TUMEPAMypotl NO MmenjiomexHuxKe

— paccuumvléams U AHAIUIUPOBAMb NPOYECChbl 20PEHUsl MONIUBA U
MeNn06blOeNCHUSL, BHEUIHE20 U BHYMPEHHe20 Men1000MeHa 8 Neyax pasiuiHo2o
MEeXHON02UYECKO20 HA3HAYEHUS

— 8bIOUPAMb PAYUOHATbHBIE MEMNEPAMYPHbLE U MENI08ble PeHCUMbL PADOMbl
MemaniypeudecKux neveu Ha OCHOGe paciemos opeHus Monaiued, 6HeUlHe20 U
BHYMPEHHEe20 Menjio00Mend

BHaHeTB — Hasvikamu ananuza meniogolx npoyeccos, npoucxod}lu;ux 68
MemaltypeudecKux nedax

— Haevlkamu pacdyema mMemalypeuieckux neveii

— Haevlkamu pacdyema u npoeKmupoeanusl mMemajilypeudecKkux neveii pasiudrHozo
MmMexXHOoJ102Uu4eCKO20 HA3HAYEeHUA

4. CTpyKTYypa U coaep:KaHue TUCUUILIUHBI (MO1YJIs1)

OO0mas TpyI0EMKOCTh JUCHUIUIMHBI COCTaBIsAET S5 3aueTHBIX eaunHull 180 akana. yacos, B
TOM YHCJIC:
— KOHTaKTHas padora —14,2 akaj. 4acos:
— ayautopHas — 12 akaj. 4acos;
— BHEAYIUTOpPHAs — 2,2 aKaJl. 4acoOB
— caMmocTosiTenbHas pabora — 161,9 akan. gacos;
— IOATOTOBKA K 3a4eTy — 3,9 akaj. yaca
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Ounepeonocumens - MPAKTUYECKOMY, |TECTHpOBaHHE, |3yB
MONIUBO U €20 20peHUe 1abopaToOpHO- nabopaTopHbIS
(mennozenepayusi). NPaKTUYECKOMY  |paloThI
XHUMHUYECKUH COCTAB 3aHATHUIO
TorMBa. Maccel
TOILINBA, UX
nepepacuer. Termiora
Cropanusi. Y CJIoBHOE,
TormBo. Pacxon
BO3/IyXa, KO3 hUIUeHT




Pazzen/ Tema
JIVCITAILTUHBI

Kypc

AynutopH

KOHTAKTH
asg pabora
(B akaz.
yacax)

asd

JICKIIUU
nmadopar.

RAHATIAI
TIPAKTHY.

DAYTATIICA

CamocrosaTenbHasd
pabora (B aka. yacax)

Bun

paboThI

CaMOCTOSITeIbHOU

®opma
TEKYIIEero
KOHTPOJISA
yCIIeBaeMOCTHU
5
IIPOMEXKYTOUHO
H aTTecTanuu

Kop u cTpyKTypHBIT
3JIEMEHT
KOMITETEHITUHT

pacxoza Bo3ayxa.
O06BeM MpoayKTOB
CrOpaHus.
TeMmepaTypa ropeHus.
MeToObI COKUTaHUS
TOIUIMBA U
Kiaccuukanus
TOTUTMBOCKUTAIOILIAX
YCTPOMCTB.

2. MexaHuKa ra3oB B
neun. CtpyiiHOE
JBUKEHHE ra30B.
CBobOoaHas 1
OrpaHHYEHHas CTpysl.
Coynapenus cTpyH.
upkynsauus u
PELUPKYJIALUSA Ta30B B
ne4yu. Y paBHEHUE
bepnynnu u ero
IIPAKTHYECKOE
IIPUMEHEHNUE TIPU
MCTEUYEHUH Ta30B Yepes
OTBEPCTHUS U HACATKH.
Xapakrep JBUKEHUS
rasoB: CBOOOJHEIN, U
BBIHYKJICHHbINA. Pexxum
JBUKCHUS:
JJaMUHAPHBIH,
TypOyJICHTHBIH.
Kpurepuii Pelinonbca.
Bo3nyxonyBku u
BEHTWIATOPLL. [loTepu
JHEPruy Ha TPEHUE U
MECTHBIE
CONPOTHBIICHUS B
6opoBax,
peKyneparopax 4 B
JIBIMOBBIX TpyOax.

0,5

0,5

0,5

23

IToaroroBka K,
MPAKTHYECKOMY,
nabopaTropHo-
MPAKTHYECKOMY
3aHSATHIO

YcTHBIM ompoc,
TECTHPOBAHUE,
nabopaTopHbIe
paboTsI

OIIK-4,
3yB

3 OCHOBEI
TEIIOMAacCOOOMeEHaA. .
I'pannunsble ycinosus |,

0,5

0,5

0,5

23

IToaroroBka K,
MPaKTUYECKOMY,

1a0opaTopHO-

YcTHBI ompoc,
TECTUPOBAHUE,

nabopaTopHbIe

OIIK-4,
3yB




Pazzen/ Tema
JIVCITAILTUHBI

Kypc

AynutopH

asd

KOHTAKTH
asg pabora
(B akaz.
yacax)

JICKIIUU
nmadopar.

RAHATIAI
TIPAKTHY.

DAYTATIICA

CamocrosaTenbHasd
pabora (B aka. yacax)

Bun

CaMOCTOSITeIbHOU

paboThI

®opma
TEKYIIEero
KOHTPOJISA
yCIIeBaeMOCTHU
5
IIPOMEXKYTOUHO
H aTTecTanuu

Kop u cTpyKTypHBIT
3JIEMEHT
KOMITETEHITUHT

IT u IIT pona. Pacuer
BPEMEHHU Harpena
«TOHKHUX» U
«MACCHUBHBIX)» TCII
Merton onpeneneHus
CTCIICHU ‘-IepHOTI:I
ra3os.

MPAKTHYECKOMY
3aHIATHUIO

paboThl

4. OcHosbl
MepMOOUHAMUKU.
OCHOBHBIE TTOHSTHS:
TEPMOJUHAMHYECKAS
cucreMa. [Tapamerpsl
TEPMOJMHAMHYECKOMN
cucreMsl. [lepBsIii
3aKOH TEPMOJMHAMHUKHU
JUTSL TIOJIBH>KHOTO U
HEIOJIBUYKHOTO ra3a
(pabouero tena). Ero
pUMEHEHUE TIpU
aHajImn3e
TEIUIOTEXHUYECKUX U
TEIJIO3HEPTEeTUUECKUX
YCTPOMCTB:

METaJUTy pruuecKux
nevyei v TeIIOBbIX
nsurateneit. Cxema
paboThl
napoTypOUHHOM
YCTaHOBKH U
XOJIOJAUIIBHOM.
TepMoauHamMu4yecKue
MPOLIECCHl IPSIMBIE U
obpatubie. Bropoit
3aKOH TEPMOJUHAMUKH.
[TousiTus: sHeprus,
AKCEPrusi, SHTPONUs
CTENEHb YEPHOTHI Ta30B

0,5

0,5

0,5

23,9

IloaroroBka K,
MPAKTHIECKOMY,
n1abopaTopHO-
MPAKTHYECKOMY
3aHSATHIO

YcTHBIM ompoc,
TECTUPOBAHUE,
nabopaTopHbIS
paboThI

OIIK-4,
3yB

5. Koucmpykyus neuu.
DJIEeMEHTHI
KOHCTPYKIIUU.
CtpourenbHbie
MaTepuaibl st

0,5

0,5

0,5

23

IToaroroBka K,
MPaKTUYECKOMY,
n1abopaTopHO-
MPaKTUYECKOMY
3aHATHIO

YcTHBIN ompoc,
TECTUPOBAHUE,
nabopaTopHbIe
paboThl

OIIK-4,
3yB




Pazzen/ Tema
JIVCITAILTUHBI

Kypc

AynutopH
as
KOHTaKTH
asg pabora
(B akaz.
yacax)

JICKIIUU
nmadopar.
RAHITIAA

TIPAKTHY.
NDAYTATIIC

CamocrosaTenbHasd
pabora (B aka. yacax)

Bun

paboThI

CaMOCTOSITeIbHOU

®opma
TEKYIIEero
KOHTPOJISA
yCIIeBaeMOCTHU
5
IIPOMEXKYTOUHO
H aTTecTanuu

Kop u cTpyKTypHBIT
3JIEMEHT
KOMITETEHITUHT

COOPY’KECHUS TICUEH.
Knaccudukanus
OTHEYIIOPOB U
U30JISIIIHOHHBIX
MaTepHalioB, UX
CBOICTBaA | CTYK0a.

6.Tennosass  paboma
nevetl
TemnoTexHu4yeckue
XapaKTePUCTUKU
paboThI
TEMIIepaTypHbIN
PEXKUM; TEIUIOBOM
pexumMm, KIIJ neun u
CIocoObI ero
YBEITMUYCHHUSL. .
TennoBoi Oananc:
MPHUXOJT TEIUIa, PacXoJ]
TeIIa.

neyeu:

0,510,510,5

23

IToaroroBka K,
MPaKTUYECKOMY,
nabopatopHo-
MPaKTUYECKOMY
3aHSITHIO

YcTHBI ompoc,
TECTHPOBAHUE,
nabopaTtopHbie
paboTHI

OIIK-4,
3yB

7. Texnomorus
Harpesa. TexHomorus
HarpeBa. OKuciIeHue u
00€e3yTIepoKNBAHNE
[IpU HarpeBe MeTaa.
Mertozas 60pbOBI €
HUMU. BTopuunbie
JHEPreTUICCKHE
pecypchl. Y THUIU3anus
TEIUTa JHIMOBBIX T'a30B.
Pexymniepatopsl u ux
pacuet. KoTibl —
YTHIIN3AaTOPBI.
OCHOBBI TETUIOBOM
paboThI TITAMEHHBIX
neveid. TermooOMeH B
paboueM MpoCTpaHCTBE
TICYH.

0,5/0,5]0,5

23

IToaroroBka K,
MPaKTUYECKOMY,
nabopatopHo-
MPaKTUYECKOMY
3aHSATHIO

YcTHBIN ompoc,
TECTUPOBAHUE,
nabopaTopHbIe
paboTHI

OIIK-4,
3yB

Hroro 3a kypc

161,9

3amura
KYpPCOBOTO

ITPOEKTAa
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5 Obpa3oBaTesibHbIE TEXHOJIOTHH

B mpouecce nmnpenogaBaHus —OUCHMIUIMHBL  "MeTalmypruyeckas — TEIUIOTEXHHKA,
TEIUIOTEXHUYECKUH KOHTPOJIb U YIpaBJIEHHWE " MPUMEHSIOTCA TPaJUILMOHHAs U MOJIYJIBHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTUU.

Jlexuuu npoxoAsT Kak B TpaJuIMOHHON (opme, Tak U B (opMe BBOJHBIX JIEKIMH, Ha
KOTOPBIX JAeTCsl MEpPBOE IIEJIOCTHOE NpeACTaBiIeHHE 00 yd4eOHOM MNpeiMeTe U OpPHEHTUPYET
CTYZICHTa B CHCTEME PabOTHI MO NTAaHHOMY KYpCy, JIeKIUH-HH(OpMAIHiA, OpUEHTHUPOBAHHBIX Ha
U3J0KEHUE U OOBACHEHHE CTYyACHTaM Hay4yHOM HMH(pOpMalMM, MOJAJEKAIIEeH OCMBICIECHUIO U
3alIOMUHAHUIO.

JlekMOHHBI MaTepuall 3aKpervisieTcss B XOAe JIabopaTOpHBIX padoT, Ha KOTOPBIX
BBITOJIHAOTCS TPYIIIOBBIE U MHAUBHUYAJIbHBIE 3aJjaHKsl IO NTpolaeHHON TeMe. IIpu npoBenenun
7a00paTOPHBIX 3aHATUH MCIIOJIB3YETCSd METOJ KOHTEKCTHOro OOyueHMsl, KOTOpPbIM MO3BOJSIET
YCBOMTH MaTepual IyTEM BBIABICHUS CBS3ed MEXKIY KOHKPETHBIM 3HAHMEM M €ro
IIPUMEHECHUEM.

CamocrosaTrenbHass paboTa CTYAEHTOB CTHMYJHUPYET CTYACHTOB K CaMOCTOSITEIbHOMN
npopaboTKe TeM B Tpoliecce HamucaHus pedepaToB, BBHIMOJHEHHUS J1IA0OpaTOPHBIX PaboT, B
npoliecce MOATOTOBKU K KOHTPOJIBHBIM pab0oTaM M UTOTOBOM aTTECTALlUH.

6 Y4eOHO-MeTOqHYECKOE OOecTIedeHHe CAMOCTOATEIbHOM PadoThl 00yYa0INXCs

IlepeyeHb TeM NPAKTUYECKUX 3aHATHI

Pacuet ropenust ra3000pa3zHoro TOIUIMBA — MIPAKTUYECKOE 3aHATHE.

AdpoaHaAMHUYECKUN pacuéT ABIMOBOIO U BO3AYLIHOTO TPAKTOB —IPAKTHUECKOE 3aHATHE

Pacuer BbICOTBI IBIMOBOM TPYObI —IPaKTUUECKOE 3aHATHE

Pacuer TennoBoro 6aaHca, pacxoja TOIJIMBA U TEIJIOTEXHUYECKUX MTOKa3aTeslel

paloThI MeYH - MPAKTHUECKOE 3aHATHE.

5. Pacuer BHemHero TemooOMeHa B paboueM IPOCTPaHCTBE HArpeBaTENIbHbIX MeUei
NpPaKTUYECKOE 3aHsTHE.

6. Pacuer BpeMeHHU HarpeBa MeTaula [IPU Pa3IUUYHbIX PEXKUMaX padOThI eYU

NpPaKTUYECKOE 3aHsTHE.

e



Ilepedens Tem J1a0OPATOPHBIX 3aHATHI

Omnpenenenue NoTeps AaBJICHUS.

N3yuenne 3akoHOMEpPHOCTEN CBOOOTHOM CTPYH.

HccnenoBanue paboThl HHXEKTOPA

Omnpenenenne k03 punmerTa TemIonpoOBOIHOCTH A.

Harpes ten npu Hecraimonapuom pexkume. (Kpaessie ycnosus 11 pona).
IIpoBepka ypaBHenust beprymm .

Tennoas paboTa KUpIU4a pereHepaTuBHOM HacalKMU peKyInepaTopa.
Omnpenenenne ko3 dunmenTa Temonepesadn B 3JI€MEHTE PEKyepaTopa.

o AN kW~

Tecmul 013 camonposepku

1. Kakue KOMITOHEHTBI OINPENeNIAIOT  HHEPrEeTUUECKYIO LIEHHOCTb TOIJIMBA:
C, CO, CO2, CH4, H2, H20, SO2, O2?

2. [IpumeHeHne Kakoro TorianBa 3p(GeKTUBHO B KOMIIAKTHBIX IIeUax MPOKATHOTO NMPOU3BOACTBA!
TBEPAOTr0, )KUJKOI0, ra3000pa3HOro?

3. Ilpm kakoM pexuMmMe TEYeHHUs TIa30B M IKUJIKOCTeH B IOTOKe Oojiee pPaBHOMEpHbBIE
TEMIEPATYPHbIE U CKOPOCTHBIE IOJISA: TP JJAMUHAPHOM WJIU TYpPOYJIEHTHOM?

4. Ilpu temneparype B pabouem mpoctpaHcTBe neud cBbimie 1000C u HEMOJABMKHOM MEYHOM
cpeje, Kakoi BUJ IEPEHOCca TEIJIOTH TPeo0IaiaeT: U3TyuYeHNUEe U KOHBEKITHS ?

5. Ilpu temnepatype B padodem npoctpancTBe neud 800 - 1000C u MHTEHCUBHOM JIBUXKEHUU
NEYHOM Cpe/ibl KaKoW BUJ] MIEPEHOCA TEIUIOThI PE00IIaacT: U3JIyUeHUE UIH KOHBEKIIHS?

6. Y kakux Ten Oosblie 3HaYeHHE KOA(PPHUIMEHTa TEIUIONPOBOAHOCTU: y ra3000pa3HbIX HIU
TBEPbIX?

7.V kakux ctaneil Oosblie 3HaueHHEe K03 (PULIMeHTa TeMIONPOBOIHOCTH: Y MAIOYTJIEPOAUCTBIX
WJIH JIETUPOBAHHBIX?

8. Kakoil pexxuM HarpeBa peKOMEHIYEeTCs Ul TEPMHUYECKH TOHKOM 3aroTOBKU: OIHO-, JABYX-,
TPEXCTyIEeHYaThIi?

9. B KakoM MHTepBaje TeMIepaTyp Haubollee MHTEHCHBHOE OKucieHue craieii: 800-1000C°,
1000-1275C°, 1275-1375C°?2

10. Kakue rassl cnoco6ctByroT okucienuto crajueit: CO, C02, CHa, H2, H20, SOz, 02?

11. Kakue ra3sl ciocobcTByI0T 00e3yriepoxkuBanuto craiei: CO, C02, CHs, Hz2, H20, SO2, 02?
12. Kakue wMarepuanbl HCIOIB3YIOTCS Ui OTHEYHNOPHOTO CJ0si (yTEepoBKH pabodero
MPOCTPAHCTBA TEYEH: MAarHe3uT, JAMHAC, IAMOT IUIOTHBIMA, IIAMOT JIETKOBECHBIA, THATOMMT,
Tpenen?

13. Kakue marepuanbl WCHOIB3YIOTCS IS TEIUIOM3OJSIMOHHOTO CJosi (YTEpOBKH pabovero
IOpOCTpaHCTBA Ieueil: MarHe3WT, AMHAC, LIAaMOT IJIOTHBIM, IIAMOT JIETKOBECHBIH, TUATOMMT,
Tpenen?

14. Kakoii croco0® TemjoreHepalnuy MpearnoyTUTENeH ISl CKBO3HOIO HarpeBa JAJIMHHOMEPHOU
WIMHIPUYECKON 3aroTOBKHU: IUJIa3MEHHBIM WM HHAYKIHOHHBIM? A 17 MOBEPXHOCTHOI'O
Harpea?

15. B kxakux medax oOecredynBaeTcsi 0oyee BBICOKAs MPOM3BOIUTEIHHOCTh M PAaBHOMEPHOCTH
MEXaHUYECKUX CBOWCTB M MMKPOCTPYKTYpPbI MO JJMHE CTaJIbHOM MOJOCHI: KOJIMAKOBBIX HIIH
OarieHHbIX ?

16. Kakue wMeronumueckue meyd oOOECHEYUBAIOT OOJBIIYI0 MPOU3BOIUTENBHOCTh U
HANpPsHKEHHOCTh aKTUBHOT'O 110/1a: TOJIKATENbHbBIE WU C IIArarolliuMu Oankamu?



17. Uro obecrieunBaeT OCHALICHHE HATPEBATEIHHON NeUN PEKyNepaTHBHBIM TETTIOOOMEHHHKOM:
CHIDKEHHE pacxo/la TOIUIMBA, COKpAIIEHNEe BPEMEHHU HarpeBa, MOBbIIIEHUE TPOU3BOAUTEIBHOCTH
neun?

18. Kakoit U3 TernnooOMEHHUKOB UMEET MEPUOANYECKUNA PeXUM pabOThl: pereHepaTUBHbIM WiIn
peKynepaTuBHBIN?

19. Kakumu ropenkamMu HeoOXOAMMO 000PYAOBaTh M€Ub, €CJIU TEMJIOBBIIEICHUE JTOJKHO OBITh
PacKUHYTBHIM M0 JUIMHE pabodyero MpOCTPAaHCTBA: HWHKEKLIHUOHHBIM KOPOTKOIUIAMEHHBIM WM
JUTMHHOTLIAaMEHHBIM TuMa "Tpy6a B TpyOe”?

20. Kakast BbIcOTa IBIMOBOM TpyObl HEOOXOIMMa NpPU TOBBIIIEHHOM COZIEpPKaHWUU BpPEIHBIX
BbIOpOCOB: Oonee 45M, 6omee 100m?

21. Kakoe U3 IByX BbIPaKEHMH OMKMCHIBAIOT JTy4HCThIHA Tem1o0oMeH: Q=Cup(T1*-T2*)F,
Q=a(ti-t2)F?

22. Kakoe 13 1ByX BBIpa)XEHUI ONHCHIBAaeT 0OMEH TEIUIONPOBOAHOCTHIO: g=a(t]-t2),
g=(t1-t2)/6/A?

23. Kakue TpyObI 0012/1af0T OOJIBIITM COMTPOTUBJICHUEM Ha TPCHUE: «TUIPABINICCKUE TIAJKHCH
WIN «THIPABINYECKUE ILIEPOXOBATHIE» ?

24. Kakoe M3 ABYX BBIPa)KEHUH OMMCHIBAET ypaBHeHUE bepHyinm A peanbHON KUAKOCTU:
PextPreovtPrres=Prom=const nin Pex+P FCOM+PHL€3+PHOTepb:P o —COnst?

25. Eciu uucno PeitHonpaca Re 2000, To kakoil peXUM TEYeHUS — JIaMHUHAPHBIA WIH
TypOyNneHTHBIN?

26. Kakas BpIcOTa JBIMOBOW TpyObl HEOOXOIMMa MpPU TOBBIIIEHHOM COIEPKaHWU BPEIHBIX
BbIOpOCOB: Oonee 45m, 6omee 100m?

27. Bo CKOJIIBKO pa3 CHU3UTCS TEIUIOBOM TOMOK MEXIY JIByMSl MOBEPXHOCTSMH, €CIH MEXKAY
HUMU MIOMECTUTH 2 3Kkpana (mpu ycnosuu E1=E>=E3)?

28. Kakoe paznuuune B CIIEKTpax M3JIydeHHs TBEPIOTO U Ta3000pa3HOTo Tena?

KypcoBast pabora BbIMONHAETCS OOYYaIOMIMMCS CaMOCTOSITEIBHO IOJI PYKOBOJICTBOM
npenonaBarens. [Ipu BBIOJHEHUH KypcOBOM paOOThI OOyYaroNIUiiCs TOJDKEH IMOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTUBHBIM MaTEpUAIIOM U JPYTUMHU JUTEPATypHBIMU MCTOYHUKAMH, a
TakkKe BO3MOXKHOCTh CHCTEMATH3UPOBAaTh M AaHATU3UPOBATh (AKTHUECKUW MaTepual Hu
CaMOCTOSITEJIbHO TBOPUYECKH €TI0 OCMBICIIUBATH.

B nauane u3yueHus TUCHUIUIMHBI MpenojaBaTellb MpejyiaraeT o0ydarolmuMces Ha BBIOOP
HepevyeHb TeM KYpCOBBIX pa®oT. OOydarommiicss caMOCTOSITEIbHO BBIOMpAeT TeMy KypCOBOU
pabotel. CoBmajeHne TEM KypCOBBIX pabOT y CTYACHTOB OJHOW Yy4eOHOW Tpymnmbl HE
JIOMyCKaeTcsl. YTBEPXKACHUE TEM KYpPCOBBIX pabOT TMPOBOAUTCS €XKErOJHO Ha 3acelaHuH
Kadeapsl.

[Tocne BbIOOpa TeMbl mpenojaBareib (OPMYJIHPYET 3alaHHe MO KypcoBoW pabore H
pEKOMEHAYeT MepeUueHb JUTEPATYphl IS €€ BHINOIHEHUs. VICKII0UNTEIbHO BaKHBIM SIBIISIETCS
UCIIOJIb30BaHUEe WH(POPMAIIMOHHBIX MCTOYHUKOB, a MMEHHO cHcTeMbl «VHTepHeT», 4To nact
BO3MOKHOCTB O0yJaronuMcst 6oJiee MoJTHO U3JI0KHUTh MaTepHall o BEIOPAaHHOM MM TeMe.

B mpouecce Hamucanus KypcoBoil paboThl 0Oyyaromuiicsi JOJDKEH pazoOparbcs B
TEOPETUUECKHX BOMPOCaxX U30paHHOU TEMBbI, CAMOCTOSATEIHHO MPOAHATU3UPOBATH MTPAKTHUECKUIA
MmatepHal, pa3o0parh 1 000CHOBATh MPAKTHUECKUE MPEIOKECHUS.

[IpenogaBaTens, mpoBepuB pabOTy, MOKET BO3BpPATUTh €€ IJs JOpabOTKHM BMECTE C
NUCbMEHHBIMU 3aMeuyaHusMU. CTYIEHT JOJDKeH YCTPaHUTh IIOJIyYeHHBIE 3aMeyaHHs B
YCTaHOBJICHHBIN CPOK, MOCTIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCS.

Kypcosast pabora nomkna ObiTh odopmiena B coorBerctBuu ¢ CMK-O-CMITY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, coaepKaHUE, OOIMHMe TpaBWiIa BBITOJHCHUS U
0 OpMIICHHUSY.

[TpumepHBIif IepeyeHb TeM KypCOBBIX pabOT U MpUMEp 3aJaHusl PEICTaBICHBI B pa3zelie
7 «OueHOYHBIE CPeICTBA ISl TPOBEACHHUS IIPOMEKYTOUHON aTTeCTAIIUN.



7 OneHo4YHbIE cpeacrea AJisl MpoBeACHUSA l'lpOMe)KyTO‘lHOﬁ aTrTreCTalum

Komnerennus OIIK 4 popmupyercs B mporecce 0CBOEHUS 00pa30BaTeIbHON MPOrpaMMBbl.

Ha navanpHOM »3Tane QopMmupyercss HOpPOroBbIH ypOBEHb OCBOEHHUS KOMIETEHIIMH,
oOyyaromuiicss JOJDKEH 3HaTh TEOPETUYECKHE OCHOBBI METAJUTypPrHUeCKOM TEeIUIOTEXHMKH,
KOHTPOJISI ¥ yIPaBJICHUs HArpeBaTeIbHbIX MEUEH.

Ha ocHoBHOM »5Tanme QopMupyercs CpeaHuil YpPOBEHb OCBOEHHUS KOMIIETEHLIUH,
oOydaromuiicss JODKEH 3HaThb TEOPETUYECKUE OCHOBBI, YMETh IOJb30BaThCSl CIPABOYHOMN
JUTEPATYypOH MO TEMJIOTEXHUKE, MPOBOAUThH OTAEIbHbIE TEINIOTEXHUYECKHE PACUYEThI, BIAJETh
HaYyaJbHBIMU  HaBbIKaMU aHaJlu3a  TEIUIOBBIX  IPOIIECCOB, OPOUCXOIAIIUX B
TEIIO3HEPTeTUYECKUX YCTAaHOBKAX.

Ha 3axmouutensHOM 3Tame (GopMupyeTcss BBHICOKHH YPOBEHb OCBOCHHUS KOMIIETCHIIWH,
o0yyaromuicss JODKEH 3HAaTh TEOPETHYECKHUE OCHOBBI TEIUIOTEXHUKH, YMETh I0JIb30BaThCS
CIPABOYHOMN JIMTEpPATYpPOH MO TEIIOTEXHUKE, IPOBOAUTH TEIUIOTEXHUUYECKUE PacueThl, BIaJETh
HaBBIKAMU aHAJIM3a TEIJIOBBIX MPOLECCOB, MPOUCXOAIIMX B TEIUIOPHEPTETUUECKUX YCTAHOBKAX,
MCIIOJIb30BaTh Pa3JInYHbIE AUArPAMMBI JJISl pacyeTa apaMeTpoB U MPOLIECCOB

a) [Imanupyemble pe3yabTaThl O0yUYeHHs U OLIEHOYHBIC CPEACTBA IS MPOBEACHUS
IIPOMEXYTOUYHOU ATTECTALIUH.

Crpykrty

pHBIH
[Tmanupyemble pe3yIbTaThl

HIIEMEHT OrneHouHBIE CPECTBA
oOy4eHus

KOMIIETE

HIMH

OIIK-4 roTOBHOCTBIO COYETATH TEOPHIO U MPAKTHKY A/l PeIICHUS HHKEHEPHBIX 32124

3HaTh

— OCHOGHblE
3AKOHOMEPHOCMU NPOYECCO8
2eHepayuu u nepeHoca
menjiomol, OCHOBHbIE
3AKOHOMEPHOCMU NPOYECCO8
2eHepayuu, nepeHoca
Meniomsl, OBUNCEHUSL
HCUOKOCIU U 2308,

— OCHOBHblE
3AKOHOMEPHOCMU NPOYECCO8
2eHepayuu, nepeHoca
Meniomsl, OBUNCEHUSL
HCUOKOCMU U 24308
NPUMEHUMENbHO K
MexXHOI02UYECKUM
azpezamam 4epHou u
YGEMHOU MEeMAypeul,
OCHOBbL BHep2ochepediceHuUs,
OXpawbl OKpYAcaroujeu
cpeovbl, OCHOBHbIE
Hanpaeienusi SKOHOMUU
9Hepaopecypcos

[ lepeuenv 6onpocos K 3auemy:

1. DHepzonocumens - MONIUBO U €20 20peHUe
(mennocenepayus). Xumuueckuti cocmag moniuea.
Maccer monnuea, ux nepepacuem.

2. Tennoma ceopanus. Ycnosnoe, monniuso.

Pacxoo 6030yxa, koaghguyuenm pacxooa 8o3zoyxa.
Obvem npodykmos ceopanus. Temnepamypa 2openus.
3. Memoowl corcueanus monauga u Kiaccuguxayus
MONIUBOCIHCULATOWUX YCIPOLICING.

4. Mexanuxa 2azo6 6 neuu. Cmpytinoe 08udxiceHue
caz06. Ceob00Has u ocpanudennas cmpys. Coyoapenus
cmpyil.

5. Lupkynayus u peyupkyiayus 2a308 6 neyu.

6. Ypaenenue bepuynnu u eco npakmuueckoe
npuMeHeHue npu UCmedeHUulY 2a308 uepes omeepcmus u
HACAOKU.

7. Xapaxmep 0gudicenus 2a308: c60000HbIU, U
BbIHYIHCOCHHDLU. Pedxcum 08udicenus: 1aMUHAPHDBLI,
mypoynenmusii. Kpumepuii Petinonvoca.
Boz0yxo0yexu u genmuaamopuwl. Ilomepu snepauu na
mpenue u Mecmusle CONPOMuUBIIeHuUs: 8 6OpPosax,
pexynepamopax u 6 ObIMo8blX mpyoax.

S. T'uopasnuueckuii pacuem neuu u ObIMOBOU Mpyobi.

9. Koncmpykyus neuu. nemeHmvl KOHCMPYKYUU.




Crpykty
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[TnaHupyemMbie pe3yabTaThl
o0ydeHus

O1ieHOUHBIE CpENICTBA

10. Cmpoumenvrvle mamepuanvl 05 COOPYHCEHUS
neueti. Knaccuguxayus ocneynopos u u3onsayuoHHbIX
lMamepuanos, ux ceolcmea u cuyaxcoa.

11. Ocrosbl mennogoii pabomul NIAMEHHBIX Nedell.
12. Tennoobmen 6 pabouem npocmpancmee nevu.

13. Haepee memanna 6 neuax. I panuunvie ycnosus I, 11
u 111 pooa.

14. Pacuem épemeHnu Hazpeéa «MOHKUX» U
«MACCUBHBIX» MeEl.

15. Texnonozus naepesa. Oxucnenue u
0Oe3yenepodicusanue. Memoowvl OopbOBI ¢ HUMU.

16. BmopuuHule snepeemuueckue pecypchni.

17. Ymunuzayus menia ObIMOBbIX 2A308.

18. Pexynepamopwl u ux pacuem.

19. Komavt — ymunuzamopeol.

20. Tennosoti 6ananc neuu.

21. Pacxoo monnusa, e2o onpeoenenue.

22. DHepeonompebienue u 3HepeocHadIceHue 8
(Memannypauu.

23. Tennomexuuyeckue xapaxmepucmuxu pabomsi
neueti. KI1J[, KUT neyu. npouzgooumenvpHocms u
pazmepul neyu.

24. Knaccughuxayus neueti 01 Hazpesa noo npoKamky
1 MepMooOPaAbOMKY, KOI00Ybl, MEMOOUYecKue neyu.
25. bawennvle neuu, ux KOHCMpPYKYUs U menioeasl
paboma.

26. Cnocobwvl nepedauu menaa.

YmMmern

— NONb306aMbCS
CNPAgoOYHOU TUMepamypou
no menjiomexHuke

— paccuumvléamo u
AHAIUZUPOBANb NPOYECChL
20peHUsi MONIUBa U
Menioebl0eNeHUs, GHEUHE20
U 6HYymMpeHHe20
meniooomena 6 neuax
PA3IUYHO20
MEXHON02UYECKO20
HAa3HayeHus

— blOUPAMb PAYUOHATLHBLE
memnepamypmsie u
Menjioevie pextcumbl
pabomvl MEmMALIYypeUYeCcKUx
neveu Ha 0CHOGe paciemos
20peHUsi MONIUBA, BHEUHE20
U 8HYmMpeHHe20
menyiooomena

[lepeuenb mem 1a60pamMoOpHLIX 3aHAMUU

1. Onpedenenue nomepsb 0asieHusL.

2. M3yuenue 3akoHomepHocmeti c60OOOHOU CIPYU.

3. Hccnedosanue pabomol undicekmopa

4. Onpeoenenue kodppuyuenma menionpogoonocmu
1.
5. Haepes men npu necmayuonapHom pesjicume.
(Kpaesvie ycnosus Il pooa).

6. IIposepxa ypaenenus bepnynnu .

7. Tennosas paboma Kupnuua peceHepamusHol
Hacaoku pekynepamopa.

8. Onpeoenenue kod3¢hhuyuenma menionepedayu 6
bremenme pexynepamopa.




CtpykTy

PHBIA
[Tnanupyemblie pe3yIbTaThl

AJIIEMEHT O1eHOYHBIE CPEICTBA
o0ydeHus

KOMIIETE

HIHH

Bnanets |- Haevikamu ananusza [lepeuenb mem OJisl Kypco8020 npoekma.

MEeNI0BbIX NPOYECCO8,
NPOUCXOOAUWUX 8
MEMANTYPSUYECKUX NeYax
— Hasvlkamu paciema
Memaniypeuieckux neyei
— HagvlKamu paciema u
NPOEeKMupOBaHUs
Memaniypeuieckux neyei
PA3IUYHO20
MEXHOI02UYECKO20
HAa3HA4eHUsl

1. Paccuumams u cnpoexmuposams neus ¢
wazarowumu bankamu 0isl Hazpesa 3a20Mo6oK U3
cmanu 45 0o memnepamypuor 12600C, pazmepamu
0,265 x 0,265 x 6,5 m noo npokamky,
npouszeooumenvHocmoto S5m/uyac. Tonaueo npupoonwiii
bas, cocmasa 6 %0 CH4 91,0; N2 — 1,0; C2H6 3,0;
C3HS -2,0;, C4HI0—2,0; CO2 -1,0; W — 152/cm3; o
1,18; t2— 340 0C

2. Paccuumamu u cnpoekmuposams neys ¢
wazarowumu bankamu 0isl Hazpesa 3a20Mo8oK U3
cmanu 25 0o memnepamypuol 12500C, pazmepamu 0,21
v 0,21 x 4,4 M noo npoxamxy, npou3800umeibHOCMbIO
77 m/uac. Tonnuso npupoouwiii 2a3, cocmasa 6 % CH4
89,9, N2 —-5.4;, C2H6 3,1; C3HS -0,9; C4HI10— 0,4,
H2S -0.3; W-16 e/cm3; o 1,23, te—400 0C

3. Paccuumambo u cnpoekmuposams mpex30HHYI0 neyb
C wazarowumy 6aakamu 01 Hazpesd 3a20Mo8oK U3
cmanu 12XH3 0o memnepamypwt 12600C, pazmepamu
0,24 x 0,24 x 6,8 m noo npoxamxy,
npoussooumenvrocmoio 60 m/uac. Tonaueo
npupoonwili 2az, cocmasa 8 % CH4 92,9; N2 —0,2;
C2H6 2,8, C3HS -3,7; C4HI0—-0,2; CO2 -0,2; W —
282/cm3; o 1,06, te— 400 0C

4. Paccuumambo u cnpoekmuposams neysb ¢ umazaroujum
noodom 0151 Hazpesa 3a2omosok uz cmaau 50 0o
memnepamyput 11350C, pazmepamu 0,27 x 0,27 x 3,9 m
100 npokamky, npoussooumenviocmoio 130 m/uac.
Tonnuso npupoonwlii 2a3, cocmasa 6 % CH4 91,0; N2 —
1,0, C2H6 2,7; C3HS -1,6;, C4HI10 - 1,8; CO2 -1,9; W
— 202/cm3; a 1,35, t2— 300 0C

5. Paccuumambo u cnpoekmuposams mpex3oHHyIo
mosiKamenvHy10 neys 01 Hazpesa 3a20MoBOK U3 CManu
Cm3 0o memnepamypol 12100C, pasmepamu 0,25 x
0,25 x 3,6 M n00 npoKamxy, nPouU3800UMENLHOCMBIO
68 m/uac. Tonaugo npupoonwiii 2as, cocmasa 6 %o CH4
60,0; N2—2,0;, C2H6 10,0, C3HS -7,0; C4H10 - 20;
CO2-1,0;W—132/cm3; o 1,10; te— 275 0C

6. Cnpoekmuposams mMemoouyeckyto 08YX30HHYI0 neyb
07151 Hacpesa 3a20mo8ok uz cmaau 40 0o
memnepamypot10350C, pazmepamu0,13 x 0,13 x 4 m
npoussooumenvrocmoio3 7000 ke/uac Tonauso
npupoonsili 2az, cocmasa 6 %0 CH4 81,0; N2 — 4,0
C2H6 2,0, C3HS -6,0; C4HI10 - 5,0, CO2 -2,0;, W —
152/cm3; o 1,10; t2— 220 0C

7. Paccuumamo u cnpoekmupoedanib nevdsb ¢

wazarougumu oankamu Os Hazcpesa 3a20mo60K U3




Crpykty
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[TnaHupyemMbie pe3yabTaThl
o0ydeHus

O1ieHOUHBIE CpENICTBA

cmanu Cml5 0o memnepamypwr 11000C, pazmepamu
0,21 x 0,21 x 2,8 m noo npoxamky,
npoussooumenvrocmovio 48 m/uac. Tonaueo
npupoonwili 2az, cocmasa 8 %o CH4 59,0; N2 — 6,0;
C2H6 12,0; C3H8 -10,0; C4HI10— 6,0, CO -7,0; W —
192/cm3; o 1,2; tz— 300 0C

8. Paccuumambo u cnpoekmuposams neysb ¢ umazaroujum
noodom 0151 Hazpesa 3a2omosok uz cmaau 10 0o
memnepamyput 11150C, pazmepamu 0,28 x 0,28 x 8,2 m
100 npokamky, npouszsooumenvbHocmvio 66 m/qac.
Tonnuso npupoonwlii 2a3, cocmasa 6 % CH4 85,0; N2 —
4,0, C2H6 4,0, C3HS8 -5,0; C4HI10—4,0;, CO2 -1,0; W
— [92/cm3; a 1,30; t2— 295 0C

9. Paccuumambu u cnpoekmuposams neys ¢
wazarowumu barkamu 0isl Hazpesa 3a20Mo8oK U3
cmanu Cm0 0o memnepamypwt 12120C, pazmepamu
0,37 x 0,37 x 3,9 m noo npoxamxy,
npoussooumenvrocmoio 95 m/uac. Tonauso
npupoousill 2az, cocmasa 6 % CH4 84,5, H2 — 6,5,
C2H6 4,0, C3HS -1,6; C4HI0— 1,5, CO2 -1,0; W —
212/cm3; a 1,20; t2— 295 0C

10.  Paccuumamb u cnpoexmupoeams neuv ¢
wazarowum nooom 01 Hazpesa 3a20MoBoK U3 CManu
40 0,0 memnepamypwt 12850C, pazmepamu 0,25 x 0,25
v 8,0 M n0O npokamky, npou38oOUMeIbHOCMbIO 75
m/uac. Tonnueo npupoonwlil 2az, cocmasa 6 %o CH4
91,0, N2—1,0; C2H6 2,7, C3HS -1,5; C4HI10 - 1,8;
CO2-1,9; W —202/cm3; o 1,35; te— 300 0C

Obpasey 3a0anus Ha KYPCOBOU NPOEKm

Munucmepcmeo obpazosanus u Hayku Poccutickotl
Deodepayuu

DedepanvHoe 20CyO0apcmeenHtoe O100AHCemHoe
0Opasosamenvroe yupescoeHue

Bvicuie2o npogeccuonanrbHo2o 06pas3oeanis
«Maznumoeopckuii 20cy0apcmeentblll mexXHUYeCKull
yrusepcumem um. 1. 1. Hocosa»

Qunuan MI'TY 6 2.benopeyx

Kagheopa memannypeuu u cmanoapmuzayuu

BA/JAHUE
Ha kypcogotl npoexm no OucyuniuHe:
«Memannypeuueckas meniomexHukay

Cmyodenm




Crpykty
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[TnaHupyemMbie pe3yabTaThl
o0ydeHus

O1ieHOUHBIE CpENICTBA

npoghuns
Damunus HUwma

Omuecmeo
Cpok npoexmuposanus
C no
PyKogooumensb Kypcosoil pabomol cm.
npenooasamens Hluwrosa C.I'.
1. Tema kypcosozo npoexma: Paccuumams u
cnpoexmuposams neus
07151 Hazpesa 3a20MmoBOK
pazmepamu
00 Co
noo npoxkamky. IlpouzeooumenvHocme neuu
P=
Mamepuan
3a20mo6ok

Tonauso:

I Ipupoonulil 2az credyrowe2o cocmasa 8 % :
CH4=
N2=
C2H6=
OBPA3EL] 3A/JAHUA
C3H8=
C4HI10=
CO2=

> 100%

Bracocooepocanue: W=

Kosghgpuyuenm pacxoda éosoyxa: o. =

Temnepamypa noooepesa 6030yxa: t6 =

2. Cooepoicanue npoekma (kaxue epagh. pabomsl u
pacuemol Q0NHCHBL ObIMb BLINOIHEHDL)

1. Xapaxmepucmuka neuu;

2. Pacuem eopenusi monausa,

Onpedenums. HU3UWLYIO MENIOMY C2OPAHUSA MONIUBA-
OPH, pacxo0 monauea Ha 2opeHue: meopemudecKuii
LQ, npakmuueckuil Lo, 6b1x00 npo0yKmos copeHusi:
meopemuueckuil V0, npakmuueckuti Va, cocmas
NPOOYKMOB 2OPEHUSL: HCAPONPOUZBOOUMETLHOCHIb
monJiuea tooic,

KanopumMempuieckyo memnepamypy 2openus tk.

3. Onpedenenue memnepamypHo2o pexicuma nevu
(memnepamypusiii epagux Hazpesa);

4. Pacuem eHeuine2o0 meniooomena 6 pabouem




CtpykTy

PHBI#
[TnaHupyemMbie pe3yabTaThl

JJIEMEHT O11eHOYHBIC Cpe/ICTBA
o0ydeHus

KOMIIETE

HIIUN

npocmpancmee nedu;
5. Onpeoenenue 8pemeru Hazpesda u30enuil;

6. Onpedenenue 0CHOBHbIX pasmMepos nevu,

7. Cocmaenenue mennogozo baniauca nedu,

S. Pacuem u 6b100p monaugo coicuecaowux ycmpoucms,
9. Pacuem pexynepamopa,

10.  Bwibop ms200ymbesvix yCmpoucma:
BEHMUIAMOPOS, paciem ObLMOBOU MpyObl UlU
borcekmopa;

11. Cocmasnenue mexnono2u4eckux
xapakmepucmux, oghopmieHue nosICHUMeNbHOU
zanucku u uepmeoica.

0) ITopsinok mpoBeneHNst NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH M KPUTEPUH
OLICHUBAHMS:

[IpoMexyTouHass aTTecTanus MO OUCHUIUTMHE «MeTammypriudeckas TEIUIOTEXHUKA
BKJIIOYAET  TEOPETHUYECKHE  BOMNPOCHI,  IO3BOJSIONIME  OLIGHUTh  YPOBEHb  YCBOCHUS
00y4JarIUMUCS 3HAHWMN, 3aIIUTY Ta00PATOPHBIX padOT U MPAKTUYCCKUE 3aJaHUS, BHISIBIISIOIINE
cTeneHb C(OPMHUPOBAHHOCTH yMEHUW WM BJIQJCHHM, MpOBOAUTCS B (opme 3adera u B popme
BBITIOJTHEHHMSI U 3aIIUTHI KYPCOBOM paOOTHI.

Kputepuu onieHku (B COOTBETCTBHH € (POPMHUPYEMBIMU KOMIETEHIUSIMU U IIJIAHUPYEMBIMU
pe3yJbTaTaMu 00y4YeHus):

OIICHKA «3a4T€HO» CTaBUTCA B CIIy4ae OBJIAJCHHUS CTYJCHTOM BCEro oObema ydeOHOTO
MaTepuana, aKTHBHOW pabOThl Ha 3aHATUAX, BBIIOJHEHUS W YCHENIHOM coayd Bcex
71a00paTOPHBIX pabOT, OIIPOCOB M TECTOB.

OIICHKA «HE3aUTEHO» CTaBUTCS B CIIy4yae HEBBIIIOIHEHUS CTYIEHTOM JTa0OPaTOPHBIX padoT,
OIPOCOB U TECTOB, HU3KOM YPOBHE 3HAHUU.

KypcoBas pabora BBIONHSETCS MOJ PYKOBOJCTBOM TIperojaBareis, B IMpolecce ee
HaNMCaHUs 00YyYaroIUiiCsl pa3BUBAeT HABBIKM K HAaydHOW paboTe, 3aKperuisisi U OJHOBPEMEHHO
pacivpsisi 3HaHUs, TOJy4YeHHbIe MPH HM3YyYeHUH Kypca «MaremaTudeckas JIOTHUKA U TeOpus
anroput™MoB». [Ipu BBITOTHEHHH KypcOBOW paboThl OOydaIONIMIACS TOJDKEH IOKa3aTh CBOE
yMeHHe paboTaTh C HOPMATHBHBIM MAaTE€pHAOM U JAPYTUMHU JUTEPATypHBIMH HCTOYHUKAMHU, a
TaK)Ke BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh W aHAIM3HPOBATh (PAKTHUYECKUH MaTepual M
CaMOCTOSITENILHO TBOPYECKH €T0 OCMBICTHBATb.

B mporecce HamucaHus KypcoBoMl paOOThI 0OydYarolmuics MOKEH pa3o0paThesi B
TEOPETUYECKUX BOMPOCaxX U30paHHON TEMBI, CAMOCTOSTEIHHO MPOAHATU3UPOBATH IPAKTHUECKUN
MaTtepua, pazooparh 1 000CHOBATH MPAKTUYECKUE TIPEITIOKCHHUS.

Ilokazamenu u Kpumepuu oUeHUBAHUA KYPCOBOI padombl:

— Ha OLIGHKY «OTIWYHO» (5 6aiioB) — paboTa BBIIOJIHEHA B COOTBETCTBUU C 3aJaHHUEM,
00y4JarOIIUIACS TTOKa3bIBACT BHICOKHUI YPOBCHB 3HAHUI HE TOJLKO HA YPOBHE BOCITPOU3BEICHUS U
0o0BsicHEeHUST WH(POpPMAIMK, HO U HWHTEIUICKTyallbHbIE HABBIKM peUIeHHs MpoljeM M 3ajad,
HAXOXJICHUS YHHUKAJIBHBIX OTBETOB K TMpOOJIeMaM, OIICHKHM ¥ BBIHECEHUS KPUTHYCCKHX
CYXKICHUU;

— Ha OICHKY «xopomo» (4 6amra) — paboTa BBIIOJIHEHA B COOTBETCTBHH C 3aJaHHCM,
00y4Jaromuiics MOKa3bIBAaCT 3HAHHUS HE TOJBKO Ha YpPOBHE BOCIPOU3BEACHHUS U OOBSICHEHUS
WH(POpMAIIMK, HO W HMHTCJUICKTyaJbHBIC HABBIKM PEHICHHS MpoOJeM MW 3a/1ad, HaXOKICHUS



YHHUKaJIbHBIX OTBETOB K MpodIemMam;

— Ha OICHKY «YJOBJIETBOPHUTENHHO» (3 Oamna) — paboTa BBHINOJIHEHA B COOTBETCTBUH C
3aJaHreM, OOYyYaroIIMiCS TIOKa3bIBACT 3HAHWS HA YPOBHE BOCIPOM3BENEHHS M OOBSICHEHHS
uH(pOpMaINH, HHTEIJICKTyalIbHbIC HABBIKU PEIICHNUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYJOBJIETBOPUTENBbHO» (2 Oasia) — 3aJaHue MPEno/iaBaTeisl BBIIOIHEHO
YaCTHYHO, B MPOIECCE 3aIIUTHI PadOTHl O0YYAIONIMICS TOMYyCKAeT CYIIECTBEHHbIE OMIMOKHU, HE
MOJKECT IMOKa3aTh MHTCIJICKTYaJIbHBIC HABBIKW PCUHICHU A MOCTaBJICHHOM 3aJa4H.

— Ha OLIEHKY «HEYJOBJETBOpHTENbHO» (1 Gaymr) — 3amaHue mpenojaBaTels BBHIIIOJIHEHO
JaCTHU4YHO, O6y‘~IElIOIIIPII>iCH HEC MOXKCT BOCIIPOM3BCCTH H O0OBSICHUTD COACPIKAaHUEC, HC MOXKET
NIOKa3aTh WHTEJUICKTyaJIbHbIC HABBIKU PEILICHHS TIOCTaBICHHOH 3a/1auMu.

8. YueOHO-MeTOAnuecKoe 1 UH(POpMAIIMOHHOE O0ecIieueHue
JUICITUTLINHBI (MOXYJIA)

a) OcHoBHas IMTEpPaTypa:

1. Kpyrnos, I'. A. Terutorexnuka : yae6Hoe mocobue / I'. A. Kpyrnos, P. . Bynrakosa,
E. C. Kpyrnosa. — 2-e u3zn., crep. — Cankr-IlerepOypr : Jlans, 2012. — 208 ¢. — ISBN 978-5-
8114-1017-0 . — Texkcr : anmekTpoHHbIH // JIaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/3900 (mara ob6pamenus: 24.09.2020). — Pexum goctyma: ans
aBTOPU3. IIOJIb30BATEIICH.

0) JlonmoiHUTE/IbHAS JINTEPATypa:

1. MakapoB, A. H. TermnooOMeH B 3J€KTPOAYTOBBIX U (aKeIbHBIX METALTyprHuYeCKUX
mevyax M JHEPreTHYEeCKUX YCTaHOBKax : yueOHoe mocobme / A. H. MaxkapoB. — CaHKT-
[TerepOypr : Jlanp, 2014. — 384 c. — ISBN 978-5-8114-1653-0 . — TekcT : 3J€KTpOHHBIH //
Jlanb : snekTpoHHO-OMOMMOTeyHas cuctema. — URL: https://e.lanbook.com/book/50681 (mara
obpamenusi: 24.09.2020). — Pexxum gocTymna: g aBTOPHU3. MOJIb30BaTENCH.

2. MartBeeBa, I'. H. DxcrnepuMeHTallbHOE HCCIEOBaHUE IPOLECCOB TEIMJIOOOMEHA :
yueOHoe mocobue / I'. H. Matseesa, 0. U. Taprakosckuit, b. K. Cennukun. - 2-e u3a., MOATOT.
no ned. u3a. 2008 r. - Maruutoropck : MI'TY, 2011. - 1 snextpon. ont. guck (CD-ROM). -
3aru. c THUTYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=989. pdf&show—dcatalogues/ 1/11191
53/989.pdf&view=true (nata obpamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 371eKTPOHHBIH.
- CBenenust noctynHsl Takke Ha CD-ROM.

3. CemeHnos, 0. I1. Tennorexnuka : yueOnuk / FO.I1. Cemenos, A.b. JIeBuH. — 2-e u3m.
— M. : UH®PA-M, 2019. — 400 c. + Jlomn. maTepuaisl [ IeKTpOHHBIN pecypc; Pexxum noctyna

http://www.znanium.com]. — (Beiciee oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/7972. - ISBN 978-5-16-010104-0 . - Tekcr : snekrponHsid. - URL:
https://znanium.com/catalog/product/1014755 (mata oOpamenus: 24.09.2020). — Pexum

A0CTyma: 1o MmoAIInCKeE.



B) MeToanyeckue yKazaHus:

1. Temmodwusuka, TemIoTeXHUKa, TemwiooOMeH. TeromacconepeHoc. TommuBo wu
orueynopsl. TeroBas pabota medeid. JlabopaTopHblii mpakTUKyM : ydueOHOe mocobue / B. A.
ApytioHoB, B. A. Kanmuranos, U. A. Jlesunkuii, C. H. Illu6anos. — Mocksa : MUCHUC, 2007.
— 136 c.— Tekcr : anexTpoHHbIH / Jlanb : 3nekTpoHHO-OMONMMOTEYHast cucrema. — URL:
https://e.lanbook.com/book/1814 (mata o6pamenus: 24.09.2020). — Pexum goctyma: is
aBTOPU3. MOJIb30BATENCH.

2. Muntsa, T. H. Tepmonunamuka. Temmonepenada : npaktukym / T. H. Tlunts, 0. W.
TaprakoBckuii, I'. H. Mareea ; MI'TY. - [2-e u3a., moaror. mo mey. m3a. 2012 r.]. -
Maruurtoropck : MI'TY, 2013. - 1 anektpon. ont. quck (CD-ROM). - 3aran. ¢ turyn. ’kpasa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/112431
1/48.pdf&view=true. (nara oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : IEKTPOHHBIN. -
Csenenus noctynusl Takke Ha CD-ROM.

3. Nuutg, T. H. Tepmonunamuka. Teruonepenava : npaktukym / T. H. Iuntsa, 0. .
Taprakosckuii, I'. H. MarBeeBa ; MI'TY. - Marautoropck, 2012. - 53 c. : un., rpad., cxemsl,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=49.pdf&show=dcatalogues/1/110250
0/49.pdf&view=true (mata obpamenus: 14.05.2020). - MakpooObekT. - TeKcT : IIeKTPOHHBIU. -
Nmeetcs nevaTHbIN aHAJIOT.

4. Ilunts, T. H. DOkxcnepuMeHTalbHOE HCCIIEIOBaHUE IPOLECCOB TEPMOJAMHAMUKH.
JlaGopaTtopHubiii mpakTukyM : ydeOHoe mocobue / T. H. IMunta ; MI'TY. - Marautoropck :
MI'TY, 2013. - 1 snekrpon. onrt. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true (mara oOpamenus: 14.05.2020). - Maxkpooosekr. - Tekct
3JIEKTPOHHBIN. - CBelleHHs AoCcTyNHBI Takxke Ha CD-ROM.

4. Aranuros, E. b. Beenenue B HanpasieHue "TeriosHepreTuka M TEIUIOTEXHUKA' :
yueOHo-meronnueckoe mocoome / E. b. AramuroB, b. K. Cenmukun, I'. H. MarseeBa. -
Marautoropck  :  [MITY], 2015. - 63 ¢ : wi, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=902.pdf&show=dcatalogues/1/11188
44/902.pdf&view=true (nara oopamienus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 3EKTPOHHBIH.
- meeTcs meyaTHBIN aHAJIOT.

5. T'opoxos, A. B. I'maponunamuka u Tervionepeaaya : npaktukym / A. B. T'opoxos ;
MI'TY. - Marautoropck : [MITVY], 2017. - 59 c. : wn., T1abn., cxemsl, rpad.- URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3463.pdf&show=dcatalogues/1/1514
268/3463.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooosekt. - Tekcr
ANEKTPOHHBIN. - FIMeeTCs meyaTHbIl aHAJIOT.

r) [Iporpammuoe o0ecnneuenue u UaTepuer-pecypceb:

IIporpamMmMHoe oGecnieueHne

HaumenoBanue .
1o Ne norosopa Cpoxk neiicTBuS JULEH3UU
MS Office K-171-09 oT Seccpoumo
2007(benopenx)|18.10.2009
MS Windows  [K-171-09 oT GeccpodHo
7(benopenk) 18.10.2009
cBOOOIHO
7Zip pacrpocTpaHsaemMoe 6eccpoyHO
110




cBOOOIHO

FAR Manager [pacnpoctpaHsiemoe OeccpouHo
110
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Ha3BaHue kypca Ccblika
Hammonanenass  wHQOpPMAIMOHHO-
aHAIMTHYCCKAs cucTemMa —|URL: https://elibrary.ru/project _risc.asp
Poccuiickuii ~ MHAEKC  HAY4YHOI'O
ITouckoBass cucrema AkageMus
OHCKO cnere e URL: https://scholar.google.ru/
Google (Google Scholar)
Mndopmanmonnas — cucteMa  -|ypy - /window. edu.ru/
Ennnoe OKHO JOCTyna K
®denepanbHOE roCyJIapCTBEHHOE
OrO/KETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepanpHBIN MHCTUTYT
Poccuiickas I'ocynapcrBenHas

ouobmmoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

DIIEKTPOHHBIE pecypcehl

oubmmoreku MITY wum. TI'.H.|http://magtu.ru:8085/marcweb2/Default.asp
HocoBa

®denepanbHblii  00pa30BaTEIbHBIN

noprai — Ikonomuka. Corrostorust. [http://ecsocman.hse.ru/

MeHeKMEHT

YHuBepcurerckas

UHPOPMALIMOHHAS cucremalhttps://uisrussia.msu.ru

POCCHUA

MexnyHapoaHas

HayKOMETpUYeCKass pedepaTuBHas
U _TIOJHOTEKCTOBas _0a3a JaHHBIX

http://webofscience.com

MexnayHaponHas pedeparuBHas |
MOJIHOTEKCTOBAsl CIpaBOYHas 0Oa3a

http://scopus.com

JIAHHBIX HAYYHBIX U3JIaHHUN

MesxayHapoaHas 0aza

MOJTHOTEKCTOBBIX xypuainos|http://link.springer.com/
Springer Journals

9 MaTtepuajibHO-TEXHUYECKOe o0ecreyeHne TUCUUIIMHBI (MOIYJIs1)

MaTepI/IaHLHO-TeXHI/I‘-IeCKOG obecrieueHue JUCHUITIIIMHBI BKJIIFOYACT:

Tun u Ha3BaHUe ayIUTOPUHU

OcHalueHue ay IMTopun

Jlexyuonnas ayoumopus

MynbTUMeUIHBIE CPECTBA XPAHEHUS, TIEpeauu U
NpeACTaBIeHHs HHPOpMALUU

Jlabopamopusi memannypeuseckux
neyveu

1. yCTaHOBKH JUIsl M3yYCHUS 3aKOHOMEPHOCTEH
CBOOOJIHOM CTpyH,

2. YCTaHOBKH JUISl U3YYCHUS HHKCKTOPA,

3. YCTaHOBKH AJIs ONpEAENICHUs IOTEPU SHEPTUU Ha
TPEHUE B MECTHBIX COMTPOTHBIICHUSIX C
UCIIOJIb30BaHUEM ypaBHeHUs bepHyum

4. yCTaHOBKHW JUIsl U3YYCHUS pEKyTepaIuy Teria
MPOJYKTOB CTOPaHHSI,




Tun u Ha3BaHUe Ay IMTOPUH

OcHalueHue ay IMTOpuu

YCTAaHOBKHU IJId U3YUYCHUS MMOTCPH TCIIJIa CTCHKAMU
IEYM U HaIrp€By MaCCUBHBIX TCJI

Komnwvromepnuwiii knacc

IlepconanbHble KOMIBIOTEPHI ¢ TakeToM MS Office u
BBIXOJI0M B HTEpHET




