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PaGouast mporpamma cocrtasieHa Ha ocHoBe OI'OC BO mo HampaBlieHHIO MOATOTOBKH
27.03.01 CTAHJAPTHU3AIIUA WU METPOJIOTHUS (ypoBenb OakajaBpuarta) (IIpHKa3
Muno6pnayku Poccnn o1 06.03.2015 r. Ne 168)

PaGouast nporpaMma paccMoTpeHa U o100peHa Ha 3acejanuH Kadeapsl MeTaulypruu u
CTaH/IapTH3AIHH

10.02.2020, npotokos Ne 6 o Bt
3aB. kaepoit Cj’/‘: — C.M. T'070BH3HHH

PaGouast nporpamma o100peHa MeToiuueckor komuccued Ouima B r. benopenk
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kadeapsl MeTauTypriuu U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadempoii C.M. T'0110BH3HIHE

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kageapsl MeTaTypriuy U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'0110BH3HIHE

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U cTaHIapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl MeTarypruu U cTaHAapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu mpenogaBaHus NUCHUIUIMHBL «MeTammypruueckas TEIIOTEXHUKa» SIBIsIeTCS
u3ydeHue (yHIaMEHTAIBHBIX 3aKOHOB TEIUIONEPeaaud, COBPEMEHHOW TEOPUH TOPEHUS H
palMoOHATIBHOIO COKMTaHUS TOIUIMBA, KOHCTPYKIUH M HJIEMEHTOB BBICOKOTEMIIEPATYPHBIX
METaJUTyprUUeCKUX TMeYel, a TaKKe YCTPOUCTB U MaTePUANIOB, MPUMEHIEMBIX MPU COOPYKEHUU
neyei.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucummmHaa MeTayprudeckass TEIUIOTEXHHMKA, TEIUIOTEXHUYECKUM KOHTPOJIb MU
yIpaBJIeHUE BXOJAHUT B BapUAaTUBHYIO YacTh Y4eOHOTO IJIaHa 00pa30BaTeIbHON POTPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

Maremaruka

duznka

Xumus

OCHOBBI METAINTYPrU4€CKOI0 IIPOM3BOACTBA

OCHOBBI TEXHUYECKOI'O PErYJIMPOBaHUS

Mertponorus

3nanus (YMEHHs, BIAJICHUS), IOJYyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOTHI

OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA

MeTo1bl ¥ CpeIcTBa U3MEPEHUI U KOHTPOJIS

TexHOoI0rNsa METaIoB U PErJIaMEHTUPYIOIIME CTaHIAPThI

TexHosorNsa NpoN3BOACTBA METAIIONPOLYKIIUU

Opranu3zanys 1 TEXHOJIOTUS UCTIBITAHUI U KOHTPOJIS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrate OCBOEHMS AUCHUILIUHBI (MOIyisl) «MeTamrypruyeckas TEIUIOTEXHHKa,
TEIUIOTEXHUYECKUHM KOHTPOJIb U YIPaBJIECHUE)» OOydarOMMNCsA JODKEH 001agaTh CIEAYHOIIUMU
KOMIIETEHIMSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-7 criocoGHOCTBIO OCYIIECTBIATh IKCIEPTU3Y TEXHUYECKON TOKyMEHTAllUU, Ha[30p U
KOHTPOJIb 3@ COCTOSIHUEM M 3KCIUTyaTalueil 000py10BaHus, BBISABIATh PE3EPBbI, ONPEAEIAThH
IPUYHMHBI CYLIECTBYIOIINX HEJOCTATKOB M HEUCIIPABHOCTEH B €ro paboTe, MPUHUMATh MEPHI 110
UX YCTPAHEHUIO U MOBBIMIEHNIO 3()(PEKTUBHOCTH UCTIOIb30BAHUS

3HaTb - OCHOBHBLIC OIIPCACIICHUA U TTIOHATUA MeTaﬂHyerquKOfI TCIITIOTCXHUKMH,
- 3aKOHOAATCJIbHBIC 1 HOPMATUBHBIC ITPABOBLIC AKThI, HOPMATUBHBIC
JAOKYMCHTBI, MCTOAUYCCKHUEC MATCPUATIBI B obiactu 9KCIICPTU3BI
TEXHUICCKOU AOKYMCHTAIUHU, METOABI KOHTPOJIA 3a COCTOSAHUEM U
BKCHHyaTaHHCﬁ TCINIOTEXHUYCCKOI'O 06opyz[013aHI/1;1




VYmeTb

- OCYILECTBIIATh KCIEPTU3Y TEXHUUECKOW JTOKYMEHTALMU, ONPEIEIISTh
MIPUYHMHBI CYIECTBYIOMIMX HEOCTATKOB U HEUCIIPaBHOCTEH B paboTte
TEIUIOTEXHUYECKOT0 000pyA0BaHUS, MPUHUMATH MEPHI 110 UX YCTPAHEHUIO U
MOBBIIEHUIO (P PEKTUBHOCTH UCTIOIB30BAHMS METAJUTYPIrHUECKUX Meueit

— oleHuBaTh 3((HEKTUBHOCTD MPUHATHIX PEUICHHI IIPH POBEICHUN
9KCIIEPTU3bl TEXHUUYECKOM TOKYMEHTALIUN;

Bnanets

- IPaBWJIAMH IIPOBEICHUS YKCIIEPTU3bI TEXHUYECKOMN TOKYMEHTALUH,
METOZIaMU KOHTPOJIS 32 COCTOSIHMEM M IKCIUTyaTalueil TeIoTeXHHYECKOTO
0o0opymOBaHUs;

— 0oOopMIIEHHEM PE3YJIbTATOB KCIIEPTHU3bI U IPUHITHEM COOTBETCTBYIOIINX
peLeHui.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 56 akaJl. 4acos:
— ayIuTOpHas — 54 akaJ. 4acoB;

— BHEAyIUTOpHAsI — 2 aKaJl. YacoB
— caMOCTOsITeNIbHAS paboTa — 52 aKaj. 4acoB;

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

Paznein/ rema
JCIUATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.
3aH.

MIPAKT.

3aH.

CamocrosrenbHas

paboTta cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. Paszgen 1

1.1 Xwumuueckuil cocraB
TOIUIMBA. Macchl TOIUIMBA,
ux mepepacder. Teruora
CropaHus. YcnoBHoe,
torumBo. Pacxon Bo3myxa,
koo PurueHt pacxona
Bo3ayxa. O0beM IPOJYKTOB
CTOpaHMUs. Temmneparypa
TOPEHMUSL. Mertopt
CKUTaHMS ~ TOIUIMBA U
KJIaccupuKanus
TOIUTUBOC)KUTAFOLITHX
YCTPOMCTB.

IToaroroBka K,
MPAKTHIECKOMY,
nabopaTopHo-
MPAKTHIECKOMY
3aHATHIO

VYcTHBIH ompoc,

TECTHPOBAHHUE,

nabopaTopHbIe
paboThI

MNK-7

1.2 MexaHuka Ta30B B
neun. CTpyiiHOE ABHKEHUE
rasos. CBobomHas u
OTpaHUYEHHAs CTpYSL.
Coynapenus CTpYH.
Hupkynauus u
PELUpKYIALUs  a3oB B
MeYHu. YpaBHeHue
bepnynnu u €ero
MIPAKTUYECKOE IMPUMEHEHUE
[IPU UCTEUCHUH Ta30B Yepe3
OTBEPCTUS U HACAJKU.
Xapakrep ABHKEHUS I'a30B:
CBOOO/THBIH, u
BBIHYK/ICHHBIH. Pexum
JBIDKEHUS:  JIAMHUHAPHBIMH,
TypOyneHTHslil. Kpurepwuii
Peiinonpca.

Boznyxonysku u
BEHTHJIATOPBI. [orepu
SHEPrMM Ha TpPEHHE H
MECTHBIE COIPOTHUBIICHUS B
OopoBax, pekymnepaTopax

IlogroroBka K,
MPaKTUIECKOMY,
nabopaTopHO-
MPAKTHIECKOMY
3aHSATHIO

VYerHbIl onpoc,

TECTUPOBAHMUE,

nmabopaTopHbIe
paboTh

MNK-7




13 OCHOBBI
TEIIIOMaCCOOOMEHa. .
I'panuunsle ycnosus I, 1l u
Il poma. Pacuer Bpemenu
Harpesa (TOHKHUX» u
«MacCHBHBIX» Tesll Meron
oIpeeeHus CTETNeHU
YEPHOTHI I'a30B.

IlogroroBka K,
MPaKTHYECKOMY,
1a60paTOpHO-
MPAKTUIECKOMY
3aHATHIO

YcrHBIi omnpoc,

TECTHPOBaHHUE,

1abopaToOpHbIE
padoThI

MK-7

1.4 OCHOBEHI
TEPMOJIMHAMUKH.
OcHoBHbIE MIOHATHS:
TEPMOIMHAMUYECKAs
cucTeMa. [Tapametpsr
TEPMOJIMHAMUYECKOM
cuctemsbl. [lepBpiif 3aKoH
TEPMOJIUHAMUKHU JUTSt
MOABM)KHOTO u
HETIOIBHKHOTO raza
(pabouero  Tema).  Ero
MPUMEHEHUE TIpU aHallu3e
TEIIOTEXHUYECKHUX u
TEIUIOIHEPTeTUYECKUX
YCTPOWCTB:
METAJUIYPTHYECKHUX TeYell 1
TEIUIOBBIX JIBUTATEIICH.
Cxema paboThI
NapoTypOMHHON YCTaHOBKHU
u XOJIOIWIHLHOM.
TepMoauHAMHUYECKHE
MPOLIECCHI TpsIMBIE u
oOpaTHble. Bropoil 3akoH
TEPMOAVHAMUKH. [IOHATHSL:
SHEprus, JKCEeprus,
SHTPOTHS CTETICHb YEPHOTHI
ra3oB

IToaroroBka K,
MPaKTHIECKOMY,
nabopaTopHo-
MPaKTHYCCKOMY
3aHATHIO

YcrHbIi omnpoc,

TECTHPOBAHHUE,

1a00paToOpHbIE
paboThI

MK-7

1.5 Konerpykuus nedu.
OneMeHTbl  KOHCTPYKIIMH.
CrpouTenbHble MaTepUalIbl
JUI  COOpPYXEHHS Ieyei.
Knaccugpukanus
OTHEYIOPOB u
U30JIALIUOHHBIX
MaTEepUaoB, UX CBOWCTBA U
ciyx0a.

IToaroroBka K,
MPAaKTHYIECCKOMY,
nabopaTopHo-
MPaKTHYICCKOMY
3aHATHUIO

VerHslii onpoc,

TECTHPOBAHHUE,

71a00paToOpHbIE
paboThI

MK-7

1.6 TeroBas paboTa nevei
TennoTexHuyeckue
XapaKTePUCTUKU  padOThI
rneyen: TeMIEePaTyPHBI
PEKUM; TEIUIOBOM PEKUM,
KITJT meun u crocoObl ero
YBEIMYEHHUS. . Tenosoit
OamaHc: mpuXoi — TeIua,
pacxoJ Tera.

IToaroroBka K,
MPAaKTHYIECCKOMY,
nabopaTopHo-
MPAaKTHYICCKOMY
3aHATHUIO

VerHslii onpoc,

TECTHPOBAHHUE,

71a00paToOpHbIE
paboThI

MK-7




1.7 TexHonorus Harpesa.
TexHomorust Harpesa.
Oxucienue u
00e3yrnepokuBaHue  Ipu
HarpeBe MeTayuia. MeToJbl

60pbOBI c HUMH. [oaroroska K, N
YcrHbIi omnpoc,
Bropuunsie MPAKTHIECKOMY,
tectuposanue, |[K-7
SHEPreTHYEeCKHe PeCypChl. 4 2 2 1ab0paTOpHO-
1abopaToOpHbIE
Yrunmzanus Tera MPAKTHIECKOMY AGOTHI
JIBIMOBBIX ra3oB. 3aHSTHIO p
Pexymeparops! u nx pacder.
KoTJbl — yTHITH3aTOPHI.
OCHOBBI TEIUIOBOM padOTHI
TUTAMEHHBIX neyeit.
TemiooOMeH B paboueMm
Hroro no pazaeny 34 17 17
HUroro 3a cemectp 34 17 17 3a4€T,Kp
KypcoBas padora
Hrtoro no AucuuIinHe 34 17 17 P P ’

3a4cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce mnpenomaBaHus AMCHUIUIMHBL  "MeTayuiypruyeckass TEIJIOTEXHHUKA'
HpI/IMeHSIIOTCSI TpaI[I/II_[I/IOHHaSI nu MOI[y.HbHO-KOMHGTGHTHOCTH&SI TCXHOJIOT'UHA.

Jlexuuu TIPOXOAAT KaK B TPAAUIIMOHHOW (opMme, Tak U B (popMe BBOJHBIX JICKIMH, Ha
KOTOPBIX JA€TCs TMEPBOE IEJIOCTHOE MPEJCTaBICHHE 00 yueOHOM MpeIMeTe M OPHCHTUPYET
CTyJICHTa B CHCTEME palOThI MO JTAHHOMY KYpCy, JIEKIUi-uHPOpMAaIMii, OpUEHTUPOBAHHBIX HA
U3JI0KEHWE U OOBSICHEHHE CTYACHTaM Hay4HOM HH(OpMaIuH, MOJIEKAIIed OCMBICICHUIO H
3aIIOMMHAHHUIO.

JICKITMOHHBIN MaTepuan 3aKpervIsieTcss B XoJe JTabopaTopHBIX pabOT, Ha KOTOPBIX
BBITIOJIHSIFOTCSI TPYIIIIOBBIE U MHAWBUAYAIbHBIC 3aJIaHUS TI0 MpoiAeHHON Teme. [1pu nmpoBeneHnn
71a00paTOPHBIX 3aHSITUNA HCHOJB3YETCS METOJ KOHTEKCTHOTO OOY4YEeHHS, KOTOPBIH IO3BOJSET
YCBOUTH MaTepUaJl ITyTEM BBISIBJICHHUS CBS3EH MEX Iy KOHKPETHBIM 3HAHUEM H €TI0 IPUMECHCHHUEM.

CamocrosiTennbHass padoTa CTYIEHTOB CTHUMYJIHPYET CTYIEHTOB K CaMOCTOSTEIbHOMI
popabOTKe TEeM B IIpollecce HamucaHus pedepaToB, BBHIMOJHEHHUS JIA0OPATOPHBIX padoT, B
Hpouecce IIOATOTOBKH K KOHTpOJIbHBIM pa60TaM )41 HTOFOBOﬁ arTeCTaluu.

6 YueOHO-MeTOIMYeCKOE 00ecreyeHue CaMOCTOSITeIbHON padoThl 00y4arouXCs
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTAaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kpyrnos, I'. A. Teruorexnuka : yaeonoe nocoodue / I'. A. Kpyrinos, P. . bynrakosa, E.
C. Kpyrnosa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2012. — 208 c. — ISBN
978-5-8114-1017-0 . — TexkcT : anekTpoHHbIi // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/3900 (mara obparuenus: 24.09.2020). — Pexxum moctymna: st
aBTOPH3. M10JIb30BATEIIECH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Makapos, A. H. TennooOMeH B 3JI€KTPOAYroBbIX U (akeIbHBIX METAIITYPrHUECKUX
revyax U SHEPreTHYECKUX YCTaHOBKaX : yueOHoe mocobue / A. H. Makapos. — Cankr-IlerepOypr
: Jlawb, 2014. — 384 c. — ISBN 978-5-8114-1653-0 . — Tekcr : anextponHsiit // Jlaup :
3NIEKTPOHHO-OMbOaMoTeynas cuctema. — URL: https://e.lanbook.com/book/50681 (marta
obpaienus: 24.09.2020). — Pexxum goctymna: it aBTOPU3. MOJIb30BATEICH.

2. MatBeeBa, I'. H. DxcnepuMeHTalbHOE MCCIIEOBAaHUE MPOLIECCOB TEMI0OOMeHa !
yuebHoe ocobue / I'. H. Matseega, }O. U. TaprakoBckuii, b. K. Cenuukun. - 2-¢ U311., MOATOT. 1O
neu. uza. 2008 r. - Marautoropek : MI'TY, 2011. - 1 snektpoH. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show dcatalogues/1/11191
53/989.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37I€KTPOHHBIH. -
Csenenus noctynusl Takxke Ha CD-ROM.

3. Cemenos, 0. I1. Temmorexuuka : yaeouuk / FO.I1. Cemenos, A.b. JleBun. — 2-¢ 3.
— M. : UTHOPA-M, 2019. — 400 c. + /lon. marepuainsl [DneKkTpoHHbIH pecypc; Pexxum goctyna
http://www.znanium.com]. — (Bricmree oOpa3oBaHme: bakanaBpwuar). —
www.dx.doi.org/10.12737/7972. - ISBN 978-5-16-010104-0 . - Tekcr : snekrponHbIid. - URL:
https://znanium.com/catalog/product/1014755 (nata oopamenus: 24.09.2020). — Pexxum pocryma:
0 TTOATHUCKE.



B) MeToau4eckne yKazaHus:

1. Temnodwusmka, TeIUIOTEXHUKA, TemiooOMeH. TeruiomacconepeHoc. TommmBo wu
orreynopsl. TermoBas padora nedeid. JlabopaTopHblid nmpakTuKyM : ydeOHOe mocobue / B. A.
Apytionos, B. A. Kanuranos, . A. Jlesunkuii, C. H. [llu6anos. — Mocksa : MUCUC, 2007. —
136 c. — Texkcr : anekTponHbldt // Jlanp : snekTpoHHO-OMONMOTEuHas cuctema. — URL:
https://e.lanbook.com/book/1814 (mata oOpamenus: 24.09.2020). — Pexum gocryma: ajis
aBTOPU3. I10JIb30BATEIEH. .

2. IMuntsa, T. H. Tepmogunamuka. Temnonepenaua : npaktukym / T. H. ITunts, 10. W.
TaprakoBckwmii, I'. H. MatBeeBa ; MI'TY. - [2-e u3n., moaror. mo med. u3a. 2012 r.]. -
Maruutoropcek : MI'TY, 2013. - 1 sxekrpon. onr. auck (CD-ROM). - 3ari. ¢ TuTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/112431
1/48.pdf&view=true. (mata obparuenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIH. -
Cenenus noctynnbl Takxke Ha CD-ROM.

3. [Munts, T. H. Tepmoaunamuka. Termnonepenaya : npaktukym / T. H. TlunTts, 0. W.
Taprakosckuii, I'. H. MarBeeBa ; MI'TY. - Maraurtoropck, 2012. - 53 c. : ui., rpad., cxemsl, Ta0.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=49.pdf&show=dcatalogues/1/110250
0/49.pdf&view=true (marta obparmienus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JIEeKTPOHHBIH. -
HmeeTcs me4yaTHbI aHANIOT.

4. Tlunats, T. H. DkcnepuMeHTaJIbHOE HCCIIEIOBAHUE IPOILIECCOB TEPMOJIUHAMHUKHU.
JIabopatopHslii mpakTukyM : yaebHoe nmocodue / T. H. ITunts ; MI'TVY. - Marautoropck : MI'TVY,
2013. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true (mara ooOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

4. Aranutos, E. b. Benenue B HampaBienue "TemosHepreruka M TEIJIOTEXHHUKA" :
yueOHO-MeToanueckoe mocodue / E. B. AranmroB, b. K. Cennukun, I'. H. MarseeBa. -
Marauroropck [MI'TY], 2015. - 63 ¢ . w1, T1abn. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=902.pdf&show=dcatalogues/1/11188
44/902.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

5. I'opoxos, A. B. T'mnponuHaMuka u Temionepenada : npaktukym / A. B. Topoxos ;
MI'TY. - Maruautoropck : [MI'TY], 2017. - 59 c. : wun., Tabn., cxemsl, rpad.- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3463.pdf&show=dcatalogues/1/1514
268/3463.pdf&view=true (mara obpamenus: 14.05.2020). - Makpoobbekr. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenosanue 110 Ne norosopa Cpoxk neicTBUS TUIICH3UU
MS Office
2007(Beopetx) K-171-09 ot 18.10.2009 OeccpouHo
MS Windows K-171-09 ot 18.10.2009 OeccpouHo
7(benopenk)
7Zip cB0OOHO pacrpoctpansemoe [10 OECCPOYHO
FAR Manager cB000THO pactpoctpansemoe [10 0OECCPOIHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Ccolaka
DOnekTpoHHas 0a3a mepuoauueckux u3nanui East View
Information Services, OO0 «MBHUC»
Hanuonanenas MH(POPMALMOHHO-aHAIUTHYECKas

cucrema — Pocculickuii MHAEKC HAy4YHOTO LUTUPOBAHUSA
(PUHII)

ITouckosas cucrema Akagemust Google (Google Scholar) JURL: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

WNudopmannonnas cucrema - EnuHoe oKHO AocTyma K

URL: http://window.edu.ru/
HHOOPMAIMOHHEIM PeCypcaM

denepabHOC rOCyIapCTBEHHOE OF0KETHOE
yupexnenne «DenepanbHblii nHCTUTYT npoMbiiniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTILITHHBI (MOLYJIs1)

MatepuaabHO-TEXHHYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYACT:

VYyebHbIe ayTUTOPHUH JIJISl POBECHUS 3aHATHI JIEKIIMOHHOTO TUIIA. YUeOHbIEC ayIUTOPUHI
JUIsl TIPOBENCHUS NPAKTUYECKUX 3aHATUM, TPYNIOBBIX W WHAUBUAYAJIbHBIX KOHCYJIBTALIMM,
TEKYIIErO0 KOHTPOJISI U MPOMEXKYTOYHOM aTTecTauuu: MynbTUMEAUNHBIE CPEICTBA XPAaHECHUS,
nepesavy v rmpectaBieHust uHhopMauu

Harnsaaele matepuansl: CHpaBOYHbBIC TAOJIHMIBI, TMEYATHBIA pa3laTOYHBIA MaTepuas
(3a1aHus A1 KOHTPOJIBHBIX PaboT); yueOHUKH U yueOHbIE TOCOOUS;

HaGopsb! HarmsHpIX TocoOuii Mo TeMam:
. «Tennoduzuka. UnmocTpaTuBHBIN MaTepHra ISl TEKIUi»
. «JludpypaBHEeHUE TEIIONPOBOAHOCTH. MImtoCcTpaTUBHBIN MaTepuai Jisl JIEKIH»
. «M3nyyenue. MrocTpaTuBHBIN MaTEpUa s JICKLIAI
. «KonBekTuBHBIN TemoooMeH. UmmrocTpaTUBHBIN MaTepua JUisl JCKIU
. «Hecraunonapuslii pexxuM. MumrocTpaTUBHBIN MaTepyra JJIsl JICKIIU»

O~ wNPE-

VYyebHas ayAUTOpHS 11 BBITIOTHEHUS KYPCOBBIX MMPOEKTOB (padboT):

Kommnerotepras Texnuka ¢ maketom MS Office, ¢ moakmouenuem k cetu «HTEpHET» U €
JOCTYIIOM B 3JIEKTPOHHYIO HMH(POPMAIMOHHO-O00pa30BaTENbHYI0 CpeAy YHHUBEpPCHUTETA.
Crneunanu3upoBaHnHas MeOenb

VYuebnas ayauTopusi i MpOoBeIeHUs JTa00paTOPHBIX padoT:

JIaGoparopus MeTaUTypru4ecKuX meyue:

O6opynoBanue 1t MPOBEACHUS TA00PATOPHBIX PadOT:

1. ycTaHOBKHM AJ1s1 H3y4EHUS 3aKOHOMEPHOCTEN CBOOOIHOI CTpyH,

2. YCTAaHOBKH JUTSI U3YYCHUS MHKEKTOPA,

3. YCTaHOBKH [T ONIPENIEICHUS TOTepH SYHEPTHUH Ha TPEHHE U MECTHBIX COMPOTUBIICHUSIX
C UCITI0JIb30BaHKEM ypaBHeHUs bepHysin

4. yCTAaHOBKH JIJISl U3YYECHHUS PEKYTIEpally TeTia MPOTyKTOB CTOPAHUS,

5. YCTaHOBKH ISl HU3YYEHUS ITOTEPh TeTlIa CTCHKAMU ITeYH ¥ HArpeBY MaCCHBHBIX T

[Tomernienus 1t cCaMOCTOSATENLHON pabOThI 00yYarOIIUXCSL:

[Mepconanbhbie KommbloTeps ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPey YHUBEPCUTETA

[lomemenne ans  XpaHeHuss W OPOQUIAKTHYECKOrO OOCITYXUBaHUS  yueOHOIo
o0opymoBaHus

Mecra s xpaHeHUsT y4eOHO-HATJIAHBIX TIOCOOMH M y4eOHO-METOIUYECKOM
JIOKYMEHTAIu!



IIpunoxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

Hepeqenb TEM MPAKTUYIECCKUX 3aHATHI

Pacuer ropenust ra3000pa3Horo TOIUIMBA — IPAKTUYECKOE 3aHITHE.

AdpOoaMHAMUYECKUH PACUET IBIMOBOIO U BO3AYIIHOIO TPAKTOB —IPAKTHYECKOE 3aHATHE

Pacuer BBICOTBI JBIMOBO TPYOBI —TIPAKTHUECKOE 3aHATHE

Pacuer TermoBoro 6anaHca, pacxoa TOIUIMBA U TEIUIOTEXHUYECKUX MoKa3aTenen

paboThI €YU - IPAKTUYECKOE 3aHITHE.

5. Pacuer BHemHero teroooMeHa B paboyeM IpOCTPaHCTBE HArpeBaTENIbHBIX IeUei
IIPAaKTUYECKOE 3aHATHE.

6. Pacuer BpemeHM HarpeBa MeTajljla IIPU PA3JIMYHBIX PEKUMAX paOOTHI IEYH

IIPAKTUYECKOE 3aHATHE.

PO E

Ilepeuens Tem 1a00paTOPHBIX 3aHATHI

OrnpezenieHne noTepb AaBJICHHUS.

W3ydeHne 3aKOHOMEPHOCTEH CBOOOTHON CTPYH.

UccnenoBanue padoThl HHKEKTOPA

Omnpenenenue korhuMeHTa TEMIONPOBOTHOCTH A.

Harpes Ten npu Hecranmonapuom pexxume. (Kpaessie ycnosus |1 pona).
IIpoBepka ypaBHeHus bepHymn .

TennoBast paboTa KUpIIU4a pereHepaTuBHON HACAIKU PEKyIepaTopa.
Omnpenenenne koddduimeHTa Teronepeiady B 3JIEMEHTE peKynepaTopa.

LN~ WNE

Tecmut 0151 camonposepku

1. Kakre KOMIOHEHTHI ONPEAENSIIOT YHEPTETUYECKYIO IEHHOCTh TOTUIMBA!

C, CO, COy, CHa, Hy, H20, SO,, O,?

2. IIpumeHeHmne Kakoro TormirMBa 3G(GEeKTUBHO B KOMIAKTHBIX MeYax MPOKATHOTO MPOU3BO/ICTBA!
TBEP/OTr0, )KUJKOI0, ra3000pa3zHoro?

3. Ilpu kakoM peXuMe TEUeHUs Tra3oB M IKUAKOCTeH B TOTOKe Oojiee paBHOMEpPHBIE
TEMIEPATYpHbIE U CKOPOCTHBIE MOJIS: IPU JJAMUHAPHOM UJIU TYpOyJIeHTHOM?

4. Ilpu temmeparype B paboueM mpoctpancTBe meun cBbimie 1000C ¥ HEMmOABMKHOM MeyHOU
cpene, Kakoil BUJ IEPEHOCca TEIJIOTH TPeo0IaaeT: U3IydeHNEe UITH KOHBEKITUS ?

5. IIpu Temneparype B pabouem mpoctpanctse neuu 8§00 - 1000C u MHTEHCUBHOM JBH>KEHUU
MEYHOM Cpejibl KaKoW BUJ MIEpeHOoca TEIUIOThI TPeobiaaeT: 3JlydeHnue Wik KOHBEKIIHS?

6. Y kakux Ten Ooublie 3HA4eHHE KOA((UIIMEHTa TEIIONPOBOJHOCTU: Y Ta3000pa3HbIX WIIH
TBEPABIX?

7. Y kakux cranei 0oipliie 3HaUeHHE KOAPPUITUEHTA TETIIONPOBOTHOCTH: Y MAJIOYTIIEPOTUCTHIX
WJIU JIETUPOBAHHBIX ?

8. Kakoil pexxum HarpeBa peKOMEHIYeTCs Il TePMHUYECKHM TOHKOW 3aroTOBKM: OJHO-, JBYX-,
TPEeXCTyNeHYaThIi?

9. B KakoM MHTEpBaJe TEMIepaTyp Haubolee HHTEHCHBHOE OKMcieHue craieii: 800-1000C°,
1000-1275C°, 1275-1375C?

10. Kakue rassl cnocooctBytoT okucienuto craieit: CO, C0,, CHy, Hy, H20, SO,, 0,7



11. Kakue ra3sl ciocoocTByIoT 06e3yrinepoxuanuto craneii: CO, C0,, CHa, Hy, H2O, SOy, 0,?
12. Kakume wMarepuanbl HCIOIB3YIOTCA [JII OTHEYHMOPHOTO cjosi (GyTepoBKH pabodero
MPOCTPAHCTBA TIEYCH: MArHEe3WT, JWHAC, IaMOT IUIOTHBIM, IMIAMOT JIETKOBECHBIM, TUATOMMUT,
Tpenen?

13. Kakue marepuaibl HCIONB3YIOTCS I TETUIOU3OJISIIIMOHHOTO CJ0si ()yTepOBKH paboyero
MPOCTPAHCTBA MEYEH: MAarHe3uT, AMHAC, MIAMOT IUIOTHBIM, IIaMOT JIETKOBECHBIN, HATOMMT,
Tpenen?

14. Kakoii croco0 TerioreHepayy NperoYTUTENIeH Ui CKBO3HOTO HarpeBa JJIMHHOMEPHOMN
[WIMHIPAYECKON 3aroTOBKH: IUIA3MEHHBIM WM WHAYKIHOHHBIA? A JUIsi MOBEPXHOCTHOTO
Harpesa?

15. B kakux meuyax obOecrieuyuBaeTcsi 0OJee BBICOKAs MPOU3BOIUTEIBHOCTh M PABHOMEPHOCTH
MEXaHUYECKUX CBOMCTB MU MHUKPOCTPYKTYPHI MO JJUHE CTaJIbHOW MOJOCHI: KOJMAKOBBIX HIIU
OareHHbIX ?

16. Kakue wmeroguueckue Ime4yd 0O0eCleYrBalOT OONbIIYI0 MPOU3BOAUTEIBLHOCTD U
HaIPSKEHHOCTh aKTUBHOI'O MOJ[a: TOJKATEJIbHbIC WIH C IIaraloiuMu oainkamu?

17. Yto obecrnieunBaeT OCHAILIEHUE HATPEBATEILHOM MEe4YH PEeKYINEPaTUBHBIM TEINIOOOMEHHUKOM:
CHIKEHHUE pacxo/ia TOIJIMBA, COKpAIICHINE BPEMEHU HArpeBa, MOBHIIICHUE TPOU3BOAUTEIIBHOCTH
ne4yu?

18. Kakoil u3 Terna000MEHHUKOB UMEET MEPUOIMUECKUI peXUM paOOThl: pPEreHepaTUBHBIN WK
peKynepaTUBHBII?

19. Kakumu ropeskamu HEOOXO0JAUMO 00OpYIOBaTh MEUb, €CIIM TEIUIOBBIICIICHHE JOJHKHO OBITh
PacCKMHYTHIM MO JAJUHE PadOuero MpOCTPAHCTBA: WHIKEKIMOHHBIM KOPOTKOIUIAMEHHBIM WU
JUTMHHOTIJIAMEHHBIM THUIIA "Tpy0da B TpyoOE™?

20. Kakas BbIcOTa JOBIMOBOIM TpyObl HEOOXOAMMa IMPHU MOBBIIIEHHOM COJEP>KaHUU BPEIHBIX
BBIOpOCOB: Ooee 45m, 6oee 100m?

21. Kakoe 13 ABYX BBIPXKEHUHU OMHCHIBAIOT JIYYHCTHIN TEIIIO0OMEH: Q:CHP(T14-T24)F,

Q:Ot(tl-tz) F?

22. Kakoe u3 IByX BbIpQ)KECHHIA OITUCHIBAET OOMEH TEIIONPOBOHOCTRIO: g=0y(t1-t2),
g=(t1-t2)/0/\?

23. Kakue TpyObl 001a/1at0T OOJIBIIINM COMPOTUBICHUEM Ha TPEHUE: «TUAPABINYECKHUE [IIaIKUE)»
WIH «TUIPABINICCKUE MIEPOXOBATHIC)?

24. Kakoe 3 ABYX BBIpaKEHUI OMMCHIBAET ypaBHeHUE bepHymnm ans peaqbHON KHIKOCTH:
Pt PreontPrpes™Pronn=CONSt riin PCK+PFCOM+P1'H>63+PHOTepI>:PHOJlI/I:COnSt?

25. Ecau uucno PeitHonbiaca Re 2000, To kakoi peXUM TEUEHUS — JIAaMHUHApPHBIA WM
TypOyJIEHTHBIN?

26. Kakas BbIcOTa OBIMOBOIM TpyObl HEOOXOAMMA IPH TMOBBIIIEHHOM COJICPXKAaHUHM BPETHBIX
BbIOpOCOB: 6osee 45Mm, 6omee 100m?

27. Bo CKONIBKO pa3 CHU3UTCS TEIUIOBOM TOMOK MEXIY JIBYMS MOBEPXHOCTSMHU, €CIU MEXKIY
HUMH TIOMECTHTH 2 3Kkpana (rpu ycioun E1=E;=E3)?

28. Kakoe paznuyrie B ClIeKTpax U3Ny4yeHUsl TBEPIOTO U ra3000pa3Horo tena?

KypcoBasg paborta BbImonHsAeTCsl 00y4yarolIMMCS CaMOCTOSATENBHO O]l PYKOBOJICTBOM
npenogasarens. [Ipy BBIIOTHEHUM KypcOBOM pabOThl 0OyYarOIIMKCS JIOJKEH IMOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepHAIOM U JPYTUMH JHUTEPATypHBIMH HCTOYHHMKAMH, a
TaKkkK€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBAaTh M aHAJIM3UPOBaTh (HAKTUYECKUH Marepuan u
CaMOCTOSITENIBHO TBOPYECKH €0 OCMBICIIUBATD.

B Hauane u3ydyeHHs] TUCIUIUIMHBI MpenojaBaTelib MpejyiaraeT oOydaromuMes Ha BbIOOD
nepedyeHb TeM KYypCcOBBIX paboT. OOyyaromuicsi caMOCTOSTEIbHO BBIOMpAaeT TeMy KypCOBOM
pabotel. CoBmajeHHe TeM KYypCOBBIX pabOT y CTYIEHTOB OJHOM Yy4eOHOM TIpynmbl He
JIOMyCKAaeTCsl. YTBEPXkKJAEHUE TEM KYpPCOBBIX pPAa0OT MPOBOJMUTCS €XKEroJAHO Ha 3acelaHUM
Kadeapel.

[Tocne BbIOOpa TeMbl mpenojaBareib (OPMYIHpPYET 3aJaHHe IO KypcoBoOi pabore u
PEKOMEH/IyeT MepedyeHb JINTEPATyphl AJI €€ BBINOJHEHUS. VICKIIOUNTENbHO BaKHBIM SBIISETCS



HUCIIOJIB30BAaHUC I/IH(i)OpMaL[I/IOHHBIX HCTOYHHMKOB, a MMCHHO CHUCTCMBI «HHTepHeT», qTO OacT
BO3MOKHOCTBH OOYJaroIIuMcst 6oJiee TOJIHO U3JIOKHUTh MaTepuall o BRIOPAaHHOW UM TeMe.

B mporecce HammcaHus KypcoBOWM pa0OThl 0OydaromuiCs JOJKEH pa3o0parbes B
TEOPETUYECKHUX BOMPOCAX N30PaHHOW TEMBI, CAMOCTOSITEIIPHO TIPOAHAIM3HPOBATh IPAKTHUECKHI
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKHUE MPEITIOKEHUS.

[IpenonaBarenb, MpOBEpUB pPadOTy, MOXKET BO3BPAaTHUTh €€ Ui JOpaOOTKH BMECTE C
IINCBMCHHBIMHU 3aMCHaHHUSIMU. CTyI[eHT JOJDKCH YCTpaHWUTh IIOJYUCHHBIC 3aMCHaHHA B
YCTaHOBJICHHBII CPOK, TIOCJIE Yero padoTa OKOHYATEILHO OIICHUBACTCS.

KypcoBas pabora nomkna ObiTh odopmiena B coorBerctBuu ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekt (paboTa): CTPYKTypa, COACp)KaHWe, OOIIMEe NpaBUiIa BBIIOJHCHUS U
0 OpPMIICHUS.

[TpuMepHBIii IepedeHb TeM KyPCOBBIX pabOT U MPUMEP 3alaHusI TPEICTABICHBI B pa3jeie 7
((OHCHO‘IHLIQ cpeacTBa ajid IMpOBCACHUA HpOMe)KyTO‘-IHOfI arTecranumny.

Ipuioxkenne 2

OneHouHble cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluMn

Komnerenmus [TK-7 dhopMupyercst B iporiecce 0OCBOCHHsI 00pa30BaTEIbHON POTPAMMBL.

Ha wnauvanbHOM »5Tame ¢GopMUpyeTcss MOPOrOBBIH YpPOBEHb OCBOCHHSI KOMIIETEHIIHUH,
00ydJarouuics JOKEH 3HAaTh TEOPETUYECKHE OCHOBBI METAJUTYPTMUECKOW TETUIOTEXHHUKH,
KOHTPOJIA U YIPABIICHHs HArPEBATEIbHBIX MEYEH.

Ha ocHOBHOM »Jrame QopMUpYeTCS CpPEAHWA YpPOBEHb OCBOCHHUS KOMIICTCHIIUH,
oOydaromuiicss JOHKEH 3HaTh TEOPETUYECKHE OCHOBBL, YMETh I0Jb30BAThCSl CIIPABOYHOMN
HHTepaTypOfI MO0 TCINIOTCXHUKE, MPOBOAUTL OTACIBHBIC TCINIOTCXHUYCCKHUEC paCyCThbl, BIAACTH
HayaJIbHbIMHU HaBbIKAMU aHAJIM3a TEIUIOBBIX MPOLECCOB, MPOUCXOIAIIUX B TEINIOAHEPTETUYECKUX
YCTaHOBKAX.

Ha 3akmiountensHoM 3Tane ¢GopMupyeTcsl BBICOKUN YpOBEHb OCBOCHHS KOMIIETEHIIWH,
06y‘~I&IOHIPIﬁC?I AOJDKCH 3HaTb TCOPCTHYCCKUC OCHOBBI TCIIOTCXHUKH, YMETH I10JIb30BATLCA
CIIPABOYHOM JINTEPATYPOH IO TEIUIOTEXHUKE, IPOBOAUTH TEIUIOTEXHUUYECKUE PACUEThI, BIIAJETh
HaBbIKaMHM aHaJin3a TCIIJIOBBIX ITPOLECCOB, MPOUCXOAAIINX B TCINIOOHCPITCTUICCKNX YCTAHOBKAX,
HCIIOJIb30BAaTh PA3JIMYHbIE THUArpaMMBbl I pacyera apaMeTpoB U IPOLIECCOB

a) [Inanupyemble pe3yabTaTbl 00yd4eHUs U OLICHOUHBIE CPE/ICTBA JUIsl TPOBECHHUS
IIPOMEKYTOYHOM aTTECTALUN.

Crpykry

PpHBIN
[Tnanupyemble pe3yabTaThl

HJIEMEHT OrneHouHbIE CpeACTBa
0o0y4eHus

KOMITETE

HIMH

IIK-7: ¢cioco0HOCTBHIO OCYIIECTBISATH IKCNEPTU3Y TEXHHUECKOI JOKYMEHTAIMU, HA30P U
KOHTPOJIb 32 COCTOSIHHEM H IKCILTyaTanueil 000py10BaHus, BHIIBJISTH pPe3epBbl,
onpeaeJATh MPUYHHBI CYLIECTBYIOIIMX HEI0CTATKOB M HEHCIIPABHOCTEH B ero padore,
NPUHUMATH MePbl 110 UX YCTPAHEHHUIO H MOBBIIEHUI0 3()eKTHBHOCTH HCIOJIb30BAHNS

3HaTh —  OCHOGHbIE [lepeyeHb 60nPOCOB K IK3AMEHY:
3aKOHOMEPHOC
mu npoyeccoé |l. Inepaonocumens - monaueo u e2o operue
cenepayuu u  |(mennozenepayus). Xumuueckuii cocmas moniued.
nepexoca Maccwr monausa, ux nepepacuem.

menjiomol, 2. Tennoma ceopanus. Ycnosnoe, monaugo.
OCHOBHbIEe Pacxoo 6030yxa, koaghguyuenm pacxooa 6o3zoyxa.




Crpykry

PHBIA
3JI€MEHT [nanupyemeIe pesyabTarsl OneHoyHbIe CpeaCcCTBa
KOMITIETE 00yuemms
HIUU
3akonomepHoc |Obvem npodykmog ceopanus. Temnepamypa copeHus.
mu npoyeccog |3. Memooul corcueanuss monauea u Kiaccu@urayusl
2eHepayu, IMONIUBOCIHCULATOWUX YCIMPOTICNG.
nepenoca 4. Mexanuxa 2azos 6 neuu. CmpyliHoe 08udiceHue 2a308.
menjiomat, Ceob00Has u oepanuuenuas cmpys. CoyoapeHus
08UHCEHUS cmpyu.
acuokocmu u 5. Luprynayus u peyupkynayus 2a3os 8 neyu.
2a308; 6. Ypasnenue bepnynnu u e2o npakmuueckoe
—  OCHOBHble npuMeHeHue npu uCmeYyeHUulY 2a308 yepe3 omeepCcmus u
3aKOHOMEPHOC  [HACAOKU.
mu npoyeccos |7. Xapaxmep 0sudicenus 2a3o6. c60000Hbl, U
eeHepayu, BbIHYJICOEHHbLU. Pedicum osudicenus: 1aMuHapHbli,
neperoca mypoynenmusiii. Kpumeputi Petinonvoca.
meniomaol, Bo30yx00yexu u eenmunsamopul. [lomepu snepeuu Ha
06UdICeH s mpenue u Mmecmuvle CONpoOmMusieHus: 6 boposax,
HCUOKOCU U [PeKynepamopax u 8 ObIMo8blx mpyoax.
2a308 8. ['uopasnruueckuti pacuem neuu u ObLMOBOU MPYObL.
npumenumenvn |9. Koncmpyxyus neuu. Inemenmot KOHCMPYKYUU.
0K 10. CmpoumenvHbvle mamepuauvl Ois COOPYHCEHUS
mexHonocuueck |[neveu. Knaccuguxayus oeneynopos u u301ayu0OHHbIX
uM azpecamam [Mamepuanos, ux C60UCMEa u cayxcoa.
uepHou u 11. Ocnogbl mennogou pabomvl NIAMEHHBIX NeYell.
yeemHoil 12. Tennoobmen 8 pabouem npocmpancmee neyu.
memannypeuu, |13. Haepee memanna 6 neuax. I panuunvie ycnoeus 1, 11
OCHOBbL u 111 pooa.
onepeocoepesic |14. Pacuem spemenu nazpeea «moukux» u
eHUsL, OXPaHbl  [(MACCUBHBLXY M.
oxpyacaroweri  |15. Texnonoaus nazpesa. Oxucaenue u
cpeoul, 00e3yenepodicusanue. Memoowvl 6opbOBI ¢ HUMU.
OCHOBHbIE 16. BmopuuHvle 3HepeemuyecKue pecypchi.
nanpaenenus  |17. Ymunusayus menna Obimog6vix 2a308.
9KOHOMUU 18. Pexynepamopul u ux pacuem.
anepeopecypco |19. Komnvl — ymunuszamopboi.
8 20. Tennogou banranc neuu.
21. Pacxoo monausa, e2o onpeoeieHue.
22. Duepeonompedienue u snepeocHabdcerue 8
lMemannypauu.
23. Tennomexunuyeckue xapaxmepucmuxu padomul
neueti. KI1/{, KUT neuu. npouszeooumenvHocms u
pazmepul neyu.
24. Knaccuguxayus nevetl 015 Hazpeda noo npoKamky
U MepmMoodOpabomKy, Koiooysl, MemoouyecKue neyu.
25. bawennvle neuu, ux KOHCMPYKYUs U Mmenioeas
paboma.
26. Cnocobvl nepedauu menua.
Ymerpb —  nonvzoeamucs |[lepeuenv mem 1abopamopuwix 3aHAMUL
CNpagoyHoU

Jaumepamypou

1. Onpeodenenue nomeps 0asnerus.




Crpykry

PHBIA
3JIEMEHT [lnarupyembie pesyapTarsl OrneHOYHBIC CpPEICTBA
KOMTIIETE 00yHcHHA
HIIUU
no 2. U3yuenue sakonomeprocmeti c60000HOU CIPYUL.
mennomexuuxe 3. Uccredosanue pabomsi unicexmopa
—  paccuumvléams 4. Onpedenenue koagpuyuenma menionpoeooHocmu .
u 5. Hacpee men npu necmayuonapnom pescume.
ananusuposeam |(Kpaesvie ycnosus 11l pooa).
b npoyeccol 6. IIposepka ypaenenus bepnyiiu .
20peHus. 7. Tennosas paboma Kupnuua pe2eHepamuHoll
Mmonauea u HacaoKku pekynepamopa.
mennogvioenen [8.Onpedenenue koappuyuenma menionepeoadu 8
Us; 6HEWHe20 U PAeMeHme peKynepamopa.
6HYMPEHHE20
menyiooomena 6
neuax
PA3IUUHO20
MexXHOI02UYEeCK
020 HA3HAYEeHUs
—  gvlOUpamo
PAyUOHANbHbLE
memnepamypH
ble U menyioguvle
pedrcumbl
pabomul
Memannypauyec
KUx nevetl Ha
OCHOBe
pacuemos
20peHus
Monuea,
BHEUIHe20 U
BHYMPEHHE20
menyiooomena
Bnanets —  Hasvixamu [lepeuenv mem OJist KypCcoB8020 NPOEeKma.
ananusa 1. Paccuumams u cnpoekmuposams neus ¢
Menyo6ulx wazarowumu 6ankamu 0Jisi Hazpesa 3a20mMoBOK U3
npoyeccos, cmanu 45 0o memnepamypuor 12600C, pasmepamu 0,265
npoucxodsuyux [ 0,265 x 6,5 m nod npoxamky, npouzeooumenbHOCmsio
8 55m/uac. Tonnueo npupoonwiii 2asz, cocmaea 6 % CH4
memannypeuuec |91,0; N2 — 1,0; C2H6 3,0; C3H8 -2,0; C4H10 - 2,0;
KUX neuax CO2 -1,0;W — 152/cm3; a 1,18, te— 340 0C
—  HagbIKaMU 2. Paccuumamo u cnpoexmuposams neus ¢
pacuema wazarowumu danrkamu 0Jisl Hazpesa 3a20MoBOK U3
Memannypauyec [Cmanu 25 00 memnepamypwt 12500C, pasmepamu 0,21 X
Kux neuetl 0,21 x 4,4 M no0 npokamky, NPoOU380OUMENLHOCMbIO 77|
—  HaBbIKAMU m/uac. Tonnueo npupooHwlil 2as, cocmasa ¢ % CH4
pacuema u 89,9; N2 - 5.4, C2H6 3,1; C3HS8 -0,9; C4HI10 - 0,4;
npoexmuposar H2S -0.3; W-16 ao/cm3; o 1,23, t2 — 400 0C
st 3. Paccuumambo u cnpoekmuposams mpex30HHYI0 neus ¢

Memainnypauyec

uazarouumu oankamu ons Haepeesa 3aco0mo60K U3




Crpykry
PHBIA
3JIEMEHT
KOMIIETE
HIUHU

IInanupyemsble pe3ysbTaThl

0o0y4eHus

O1eHOYHEIE cpe€acTBa

KUx neveu
Pa3UUHO20
MEXHOI02UYECK
020 HA3HAYEHUS

cmanu 12XH3 0o memnepamypwt 12600C, pazmepamu
0,24 x 0,24 x 6,8 m noo npokamxy,
npouseooumenvrocmoro 60 m/uac. Tonaueo npupooHuwill
eas, cocmasa ¢ %o CH4 92,9, N2 —-0,2; C2H6 2,8, C3HS
-3,7, C4H10—-0,2; CO2 -0,2;W — 282/cm3; o 1,006, te —
400 0C

4. Paccuumamo u cnpoekmupogams neusb ¢ ua2arouum
nooom 0151 Hazpesa 3a2omoeok us cmanu 50 0o
memnepamyput 11350C, pazmepamu 0,27 x 0,27 x 3,9 m
1no0 npoxamky, npouszsooumenvrocmoio 130 m/uac.
Tonnuso npupoouwiii 2az, cocmasa 8 % CH4 91,0; N2 —
1,0; C2H6 2,7, C3H8 -1,6; C4HI10— 1,8; CO2 -1,9;W —
202/cm3; o 1,35, t2— 300 0C

5. Paccuumamso u cnpoexmupogams mpex30HHYH0
mosKamenvHyo neys 0Jis Hazpesa 3a20MoBoK U3 Cmanu
Cm3 0o memnepamypuwt 12100C, pasmepamu 0,25 x 0,25
x 3,6 M n0O npokamky, npou3800UMeNbHOCMbIO 68
m/uac. Tonnueo npupoouwiii 2a3, cocmasa 8 % CH4
60,0; N2 — 2,0, C2H6 10,0, C3HS -7,0; C4H10 — 20;
CO2-1,0;W — 132/cm3; o 1,10; tz— 275 0C

6. Cnpoexmuposams memoouueckyio 08yX30HHYIO neub
07151 Hazpesa 3a20mogok uz cmaiau 40 0o
memnepamypor10350C, pazmepamu0,13 x 0,13 x 4 m
npouzeooumenvHocmoto3 7000 ke/uac Tonauso
npupoonwiil 2as, cocmasa 8 % CH4 81,0, N2 — 4,0;
C2H6 2,0; C3HS8 -6,0; C4HI10 - 5,0, CO2 -2,0;W —
152/cm3; o 1,10; t2— 220 0C

7. Paccuumamso u cnpoexmupogams neuw ¢
wiazarowumu oanrKkamu 0Jis Ha2pesa 3a20MoBoK U3
cmanu Cml5 0o memnepamypuor 11000C, pasmepamu
0,21 x 0,21 x 2,8 m noo npoxamxy,
npoussooumenvrocmoio 48 m/uac. Tonaueo npupooHulil
>az, cocmasa 6 % CH4 59,0; N2 —6,0; C2H6 12,0,
C3H8-10,0; C4HI10— 6,0, CO -7,0;W — 192/cm3; o 1,2;
te— 300 0C

8. Paccuumamso u cnpoexmupoams nedv ¢ ula2arouum
nooom 0151 Hazpesa 3a2omosok us cmanu 10 0o
memnepamypuol 11150C, pazmepamu 0,28 x 0,28 x 8,2 m
100 NPOKAMKY, npou3eooumenIbHocmoio 66 m/yac.
Tonnueo npupoonuwlil 2az, cocmasa 6 % CH4 85,0; N2 —
4,0, C2H6 4,0; C3HS -5,0; C4HI10— 4,0, CO2 -1,0;W —
192/cm3; o 1,30, te— 295 0C

9. Paccuumams u cnpoexmuposams neus ¢
wazarowumu 6ankamu 0Jia Hazpesa 3a20Mo6oK U3
cmanu Cm0 0o memnepamypuor 12120C, pasmepamu
0,37 x 0,37 x 3,9 m noo npokamky,
npouseooumenvrocmoio 95 m/uac. Tonaueo npupoonulil
eas, cocmaea 6 %o CH4 84,5, H2— 6,5, C2H6 4,0; C3HS




Crpykry
PHBIA
3JIEMEHT
KOMIIETE
HIUHU

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

-1,6, C4HI10— 1,5, CO2 -1,0;W — 212/cm3; o 1,20, te —
295 0C

10. Paccuumamo u cnpoexmuposams neuw ¢
waz2arowum nooom 0l Hazpesa 3a20moeok us cmanu 40
0,0 memnepamypul 12850C, pazmepamu 0,25 x 0,25 x
8,0 M noo npoxamky, npousgooumenbHocmovio 75 m/uac.
Tonnuso npupoouwiii 2az, cocmasa 8 % 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 3a0anust Ha KYPCOBOU NPOeKm

Munucmepcmeo oopasosanus u nayku Poccutickoti
Dedepayuu

DedepanvHoe 20cyoapcmeenHoe DI00HCemHoe
0Opazosamenvroe yupecoeHue

Boicuieco npogeccuonaibHo2o 06pazoeanus
«Maenumoeopckuti 20cy0apcmeeHHbill mexHuyecKull
yrusepcumem um. I'.HU. Hocosa»

Qunuan MI'TY 6 2. benopeyx

Kageopa memannypeuu u cmanoapmuzayuu

BA/[AHUE
Ha Kypcoeotl npoekm no oucyuniune:
«Memannypeuueckas meniomexHuka»

Cmyoenm
npoghune
Damunus Hwma
Omuecmeo
Cpoxk npoexmuposanus
Cc no
[PyKkogooumens Kypcosoti pabomul cm.

npenooasamens Llluwxosa C.I'.

1. Tema kypcosozo npoexma: Paccuumams u
Ccnpoexmuposams neus
0J151 Hazpesa 3a20MoBOK

pazmepamu
00 Co

noo npoxkamky. IlpouzeooumenvrHocme neuu
P=

Mamepuan

3020M060K

Tonaueo:

[ Ipupoonuiii 2az credyrowe2o cocmasa 6 % :




Crpykry

PHBIH [Tnanupyemblie pe3ynbTaThl
AJIIEMEHT O1eHOYHBIC CPEICTBA
0o0y4eHus
KOMTIIETE
HINH
CH4=
N2=
C2H6=
OBPA3EL] 3AJJTAHUA
C3H8=
C4H10=
CO2=
> 100%

Bracocooepocanue: W=

[Kosghpuyuenm pacxooa ozoyxa. o =
Temnepamypa nodocpesa 6030yxa: te =

2. Cooepoicanue npoexma (kaxue 2pag. pabomol u
pacuemol 00NHCHBL ObLIMb BLINOIHEHBL)

1. Xapaxmepucmuxa neuu;

2. Pacuem copeHusi moniuea,

Onpeoenums: HUZUWLYIO MENIOMY C2OPaAHUS
monauea-QPH, pacxoo monauea na copenue:
meopemuueckuii LQ, npaxmuyeckuil La, 8b1x00
npodykmos copenus: meopemuyeckutl V0,
npaxmuyeckuii Vo, cocmas npooyKkmoe 20penusi:
DIcaponpou3eo0UmenbHOCMs MoOnaIuUea o,
KanopumempuyecKkyro memnepamypy 2opetus tk.
3. Onpeoenenue memnepamypHo2o pexcuma neyu
(memnepamypusiii epagux Hazpesa);

4. Pacuem enewine2o meniooomena 8 pabouem
npocmpancmee nedu,

5. OnpedeneHue 8pemeHu Hazpesa u30enull,

6. Onpedenenue 0CHOBHBIX pa3mepos nevu;

7. Cocmasnenue menniogoco banramnca nedu,

8. Pacuem u 6b100p monaueo coicuearouux yCcmpoucms;
9. Pacuem pexynepamopa

10.  Bwibop msa2o0ymuesvix yCmpoucma:
BeHMUNAMOPO8, paciem ObIMOBOU mpyobl UIU
borcekmopa;

11. Cocmasnenue mexHono2uyecKux
xapakxmepucmux, oghopmieHue noSACHUMeNbHOU
zanucku u uepmedica.

0) Ilopsnok npoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/IN U KPUTEPHH
OLICHMBAHUSA:

IIpomexxyTouHass arrecrauus MO JIUcHUIUIMHE «MeTtamryprudeckass TEIJIOTEXHUKA,
TEIJIOTEXHUYECKHUI KOHTPOJIb U YIIPABIIEHNE) BKIIOYAET TEOPETHYECKHE BOIIPOCHI, ITO3BOJISIOIINE
OLICHUTh YpPOBEHb YCBOCHMsS OOYy4yaroOIIMMUCS 3HAHUN, 3alUTy JabopaTopHBIX padoT u
MPAKTUYECKHE 3aJaHMsl, BBISABIISIONINE CTEeNeHb CHOPMUPOBAHHOCTH YMEHMH M BIAJCHUH,
npoBOJUTCA B (hopMe 3aueTa U B (JOpME BBIITOJHEHHS U 3aIIUTHI KYpCOBOI pabOTHI.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM




Owmiietam, KaKIbId M3 KOTOPHIX BKIIOYAET 2 TEOPETHUECKHUX BOIPOCA M OJHO MPAKTUYECKOE
3aJlaHueE.

Iloka3aTesu U KpUTEPUH OLIECHUBAHUA 324eTAa:

1. OueHka «3a4T€HO» BBICTABIISIETCS CTYJEHTY, KOTOPBIi

- POYHO YCBOWJI MIPEAYCMOTPEHHBIN MPOrpaMMHBIN MaTEpHall;

- IPaBUWJILHO, ApIYMEHTHUPOBAHO OTBETHII HA BCE BOIIPOCHI, C IPUBEICHUEM IIPHUMEPOB;

- TIOKa3aJI TIIyOOKHE CHUCTEeMAaTU3MpPOBAHHBIC 3HAHMS, BJIAJICCT MPUEMaMU PACCYKICHUS U
COIIOCTABJISIET MaTepHuall U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO CBSA3BIBAET C IMPAKTUKOM, IPYrUMHU
TEMaMHM JIaHHOT'O Kypca, IPYTUX U3y4aeMbIX MPEAMETOB

- 6e3 O1IMOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHuE.

JIOTOTHUTEIBHBIM YCIOBUEM MOJYUYEHHUSI OLIEHKHU «3aUTE€HO» MOT'YT CTaTh XOPOIIIHUE YCIEXH
IIPU BBIMOJIHEHUH MPAKTUYECKUX U KOHTPOJBHBIX paboT, CUCTEeMaTUYecKasi akTHUBHas paboTa Ha
3aHATHUSAX.

2. OLeHKa «HE 3a4TEHO» BBICTABJISETCS CTYIEHTY, KOTOPBIM He cupaBuiics ¢ 50 %
BOIIPOCOB W 3aJ[aHMii, B OTBETAaX HA BOIPOCHI JOMYCTUJ CYIICCTBEHHbIC OmMOKA. He moxer
OTBETUTHh HA JIOMOJHUTEIbHBIE BOIPOCHL, MpPEAJIOKEeHHbIe mpenoaasareneM. LlemoctHoro
MIPECTABJICHHS O B3aUMOCBSA3SX, KOMIIOHEHTAaX JUCIUIUIMHBI Y CTY/IEHTa HET

3ama4u U TECTHI AJIsi CAMOCTOSTENIbHOM paboThI CTyIeHTOB cM. B [IpunoskeHun.

KypcoBas paGora BBINOJHSETCS MOJ PYKOBOACTBOM IIPENOJaBaTeisi, B IPOIECCEe e
HamMcaHus O0y4arouIuiicsi pa3BUBAaeT HaBBIKM K HAy4yHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
pacuupsisi 3HaHUS, TOJyYCHHbIE MPU M3YYeHUU Kypca «MaremaTuyeckasi JIOTHKAa U TEOpHs
anroputMoB». [Ipu BBIIONIHEHUU KYpcOBOM pabOThl OOyYarOUIMIiCS IOJKEH MOKa3aTh CBOE
yMeHHE PaboTaTh C HOPMATUBHBIM MAaTEPHAJIOM W JPYTUMH JTUTEPATypHBIMH UCTOYHHKAMHU, a
TaKkKe BO3MOXXHOCTh CHUCTEMATH3UPOBATh M AHATU3UPOBATh (DAKTUUECKUH MaTepuan |
CaMOCTOSITENIbHO TBOPUECKH €0 OCMBICIIUBATb.

B mnpomecce nHammcanus KypcoBoW pabOThl OOy4arouiuiicss JODKEH pa3o0paThCs B
TEOPETUIECKHUX BOIIPOCaX M30PAaHHON TEMBI, CAMOCTOSTEIIFHO MTPOAHATH3UPOBATH IPAKTHUCCKUAN
MaTepual, pa3odpaTh 1 000CHOBATH MPAKTUYECKHUE MPEATOKEHUS.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBOU PAOOMbL:

— Ha OLIEHKY «OTIU4HO» (5 0aymioB) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 3aJJaHUEM,
00yyaroImuiicsl MOKa3bIBaeT BHICOKUI YpOBEHb 3HAHUIN HE TOJBKO HAa YPOBHE BOCIPOU3BEACHUS U
o0BsicHeHUs MH(MOpMAIMM, HO M HWHTEUIEKTyalbHbIE HABBIKM pPEIICHHS NpoOJeM W 3amad,
HaXO0XKJICHNUS YHUKAJIBHBIX OTBETOB K IPOOJIEMaM, OIIEHKH U BEIHECEHUS] KPUTHUYECKHUX CY)KICHUH;

— Ha OIICHKY «xopomio» (4 Oamia) — paboTa BBITIOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
oOyyaromuiicsl MOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEINCHHUS U OOBSICHEHUS
UHPOpPMALK, HO W HMHTEIUICKTYaIbHbIE HABBIKM peIIeHHs] NpoOjeM | 3aaad, HaXOKICHUS
YHHUKAJIBbHBIX OTBETOB K Mpobiemam;

— Ha OIIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamna) — paboTa BBINOJTHEHA B COOTBETCTBUU C
3aJaHieM, OOyYaroIMICs MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BENEHUS M OOBICHEHHS
WH(POPMAIINH, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HEYAOBJETBOPUTENIBbHO» (2 Oanna) — 3ajaHue MpenojaBarens BbIITOJIHEHO
YaCTUYHO, B MPOIIECCE 3aIUTHI padOTHl 00yUYaAIOMIMICS JOMYCKAeT CYIIECTBEHHBIE OMIMOKHU, HE
MOYKET MTOKa3aTh HHTEIUIEKTyaJIbHbIE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OIICHKY «HEYIOBIIETBOPUTEIHHO» (1 Oaimn) — 3amaHue mpenojaBaTels BBITOIHEHO
YaCTUYHO, OOYdYaloUIMiics HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJAEp)KAHUE, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABICHHOH 3a/1a4H.



