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

Juciunauaa MeTaumyprudeckasi TEIJIOTEXHHUKA BXOJUT B 0a30BYIH0 4YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

MaremaTuka

dusnka

Xumust

Tennodusuka

OCHOBBI METaJULYprUU€CKOr0 MPOU3BOCTBA

3Hanus (YMEHUS, BIAJICHUS), TIOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

Texnonoruueckue nporeccsl OM/J]

TexHoM0THS TPOU3BOACTBA KAIIMOPOBAHHOM CTAIH

TexHoMOTHs TPOU3BOACTBA IPOBOJIOKH

O6opynosanue 11exoB OM/J]

Hossle TexHonmornyeckue peuenus B mpoueccax OM/]

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHONH PabOThI

TexHonorus rmy6okoii mepepaboTKH METaIIOB

TexHOMOTHS TPOU3BOACTBA METATUIOU3ACIIUMA

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBO€HMs NUCHUIUIMHBI (MOAyJs) «MeTammypruueckas TEMJIOTEXHUKa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJISl PEIICHUS] MHKEHEPHBIX 3a/1a4
3HaTh (] OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB I'€HEPALIH U IIEPEHOCA TEIUIOTHI,

OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB T€HEPAIlNH, TEPEHOCa TETIOTHI,
JIBUKCHHSI JKUIKOCTH U Ta30B;

[] OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB T'€HEPAIUH, IEPEHOCA TETLIOTHI,
JBUKCHHSI JKUKOCTH U Ta30B MTPUMEHHUTEIHHO K TEXHOJIOTHICCKIM
arperaram 4epHoi U I[BETHOM METaJLTypruu, OCHOBBI SHEProcOepeKeHus,
OXpaHbl OKPYKAIOIIEH CPe/Ibl, OCHOBHBIC HAIIPABJICHUS YKOHOMHH
HEpPropecypcoB




VYmeTb

(] moJIb30BATHCS CIIPABOYHOM JIUTEPATYPOM MO TETIOTEXHUKE

(] paccuMThIBaTh U aHAIIM3UPOBATH IIPOLIECCHI TOPEHHUS TOILUIMBA U
TEIUIOBBIICJICHHS; BHEIIHETO U BHYTPEHHETO TEIJI000MEHa B Mevax
Pa3IMYHOTO TEXHOJOTUYECKOTO Ha3HAUCHUS

(] BBIOMpATH pallMOHAJIbHBIE TEMIIEPATYPHBIE U TEIUIOBbIE PEXKUMBI paOOThI
MCTAJLUTYPIUYCCKUX reyeil Ha OCHOBE PaCUCTOB rOpCHHUA TOIIMBA, BHCIIIHECTO
Y BHYTPEHHETO TeII000MeHa

Bnanets

(] HaBpikaMy aHanu3a TEIIOBBIX IIPOLIECCOB, IPOUCXOIALIUX B
METaJUTyprU4eCKuX mevax

(] HaBBIKAMU pacyeTa MEeTAIUIypru4eCcKux Ieden

(] HaBBIKaMU pacyeTa U MPOEKTUPOBAHMSI METAJUIyPrU4eCKUX Neden
Pa3JIMYHOIO TEXHOJIOTMYECKOIO Ha3HAYCHMS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 73,5 akaj. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEayJIUTOpHas — 5,5 akaJi. 4acoB
— caMocTosTenbHas padora — 70,8 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyILero
Bug KOHTPOJIS
CaMOCTOSITEJIBHOM | yCIeBaeMOCTH U
padoThI TIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ rema
JCIUATIIUHEI

Cemectp

nab. | mpakr.
3aH. | 3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

1. Paszgen 1

1.1 Xwumuueckuil cocraB
TorMBa. Macchl TOIUIHBA,
ux mepepacder. Teruora
CTOpaHUSL. VYcrnosHoe,
torumBo. Pacxon Bo3myxa, IToaroroBka K,
koo PurueHt pacxona MPaKTUIECKOMY,
Bo31yxa. O0beM NPOSYKTOB 5 3 3 1a00paTOpHO-
CTOpaHUsL. Temneparypa MPAKTHIECKOMY
TOpEHUSI. Mertob 3aHATHIO
CKUTaHMS ~ TOIUIMBA U
KJIaccupuKanus
TOIUTUBOC)KUTAFOLITHX
YCTPOMCTB.

VYcTHbIH ompoc,

TECTHPOBAHHUE,

nabopaTopHbIe
paboThI

OIIK-4

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 [loaroroska K,
[IPU UCTEUCHUH Ta30B Yepe3 PaKTUIECKOMY,
OTBEPCTUS U HACAJKU. 5 3 3 71abopaTOpHO-
XapaxTep IBIKCHUS Ta30B: MIPaKTUIECKOMY
CBOOO/THBIH, u 3aHATHIO
BBIHYK/ICHHBIH. Pexum
JBIDKEHUS:  JIAMHUHAPHBIMH,
TypOyneHTHslil. Kpurepwuii
Peiinonpca.
Boznyxonysku u
BEHTHJIATOPBI. [orepu
SHEPrMM Ha TpPEHHE H
MECTHBIE COIPOTHUBIICHUS B
OopoBax, pekymnepaTopax

VYerHbIl onpoc,

TECTUPOBAHMUE,

nmabopaTopHbIe
paboTh

OIIK-4




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

OIIK-4

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 XOJOIWIHLHOM.
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

OIIK-4

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

OIIK-4

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

OIIK-4




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

60pbOBI c HUMH. [oaroroska K, N
YcrHbIi omnpoc,
Bropuunsie MPAKTHIECKOMY,
TECTUPOBaHHE,
SHEPreTHYEeCKHe PeCypChl. 4 2 2 nabopaTopHO- OIIK-4
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 JK3aMeH
Hrtoro no aucuusinHe 34 17 17 9K3aMeH OIIK-4




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
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATEIbHOM PadoThl 00y4arOIMX Sl

IIepedyeHb TeM NPAKTUYECKUX 3aHATHN

1. Pacuer ropenust ra3000pa3zHoro TOIIMBA — MPAKTHYECKOE 3aHATHE.

2. AsponrHaMHUecKuil pacuéT JbIMOBOIO M BO3YLIHOI'O TPAKTOB —IPAKTUYECKOE
3aHsATHE

3. PacueT BBICOTBI JBIMOBOM TPYOBI —[TPAKTUYECKOE 3aHATHE

4. Pacuer remoBoro 6ananca, pacxoja TOIUIMBA U TEINIOTEXHUYECKUX ITOKa3aTesen
paloThI €YU - MPAKTHUECKOE 3aHATHE.

S. Pacuer BHenHero TernaooOMeHa B pabo4yeM MPOCTPAHCTBE HarpeBaTEeIbHBIX MeUeit
IPaKTUYECKOE 3aHsTHE.

6. Pacuer BpeMeHH HarpeBa MeTajljia MPH Pa3IMYHBIX PEKUMAX paOOTHI MEUYH

MPAKTUYECKOE 3aHATHUE.
[lepeuens TeM 1aOOPATOPHBIX 3AHATHIA

Ornpezenenue nNoTepb AaBJICHHUS.

N3yuenune 3aKk0OHOMEPHOCTEN CBOOOIHOM CTPYH.

HccnenoBanue paboThl HHKEKTOpA

Onpenenenne k03P PpHUIIMEHTA TETIONMPOBOIHOCTH A.

Harpes Ten npu HectanmonapHom pexkume. (Kpaesoie yenosus 111 pona).
IIpoBepka ypaBHeHus bepHyim .

TemoBast paboTa KUpIUYa pereHepaTUBHON HAcaJIKH peKymnepaTopa.
Omnpenenenne ko3 duinenTa Temonepesadn B 3JIeMEHTE pEKyneparopa.

NGO~ wWNE

TecTsl 1151 cCaMONIPOBEPKH

1. Kakue KOMIOHEHTHI ONPEAETAIOT IHEPreTUUECKYIO [IEHHOCTh TOILIMBA!

C, CO, CO2, CH4, H2, H20, SO2, O2?

2. [Ipumenenue kakoro TormirMBa 3(p(HEeKTUBHO B KOMIAKTHBIX II€4ax MPOKaTHOIO
IPOM3BOJICTBA: TBEPJIOTO, )KUKOT0, Fa3000pa3HOro?

3. IIpu kaKoM pexMMe TeUEHHUs ra30B U KUIKOCTEN B TOTOKE 00Jiee paBHOMEPHBIE
TeMIIepaTypHble U CKOPOCTHBIE MOJIS: IPU JJAMUHAPHOM WIN TYpOYyJIeHTHOM?

4. Tlpu Temriepatype B paboueM mpoctpanctse rneuu cBoimie 1000C 1 HemoIBHKHON
NEYHOU cpefie, Kakoil BUJI epeHoca TEIUIOTh PeodiagaeT: U3IydeHUe Ui KOHBEKIU?

5. IIpu Temniepatype B pabouem npocrpanctse neuu 800 - 1000C u UHTEHCUBHOM
JIBIDKEHUH MTEYHOH cpelibl KaKOM BHUJI IIepeHoca TEIUIOTH MpeodiiaaeT: U3IydeHue Uin
KOHBEKIUsA?

6. Y kakux Ten 0oJpliie 3HaueHUe Ko UIIMEHTa TeIUIONPOBOIHOCTH: Y ra3000pa3HbIX
WJIU TBEPABIX?

7.V Kakux crajuei 6oblie 3HaYeHHe K03(pPHLIMeHTa TeIIONPOBOAHOCTHU: Y
MaJIOyTIEPOAUCTHIX MM JIETHPOBAHHBIX?

8. Kakoii pexxuM HarpeBa peKOMEHAYETCS 111 TEPMUYECKH TOHKOHN 3arOTOBKH: OJTHO-,
JBYX-, TPEXCTYIEHYAThIN?

9. B xakoMm nHTepBase Temreparyp HanoJjiee UHTEHCUBHOE OKUCIIEHHE CTaleil:
800-1000CO, 1000-1275CO, 1275-1375CO?



10. Kakue ra3sl ciocoocTBytoT okucienuto craieit: CO, C02, CH4, H2, H20, SO2, 02?

11. Kakue ra3sl cmocoOCTBYIOT 00e3yriepoxuBanuto cranei: CO, C02, CH4, H2, H20,
S02, 02?

12. Kakue MaTepuasbl UCIIOIB3YIOTCS JIsl OTHEYIIOPHOTO ciiosi GyTepoBKHU paboyero
MIPOCTPAHCTBA ME€YEH: MarHe3UT, TUHAC, IIIAMOT TJIOTHBIN, IIIAMOT JIETKOBECHBIH, TMaTOMUT,
Tpemnen?

13. Kakue MaTepuasibl HCHOIB3YIOTCS ISl TEIUIOM30JISIIMOHHOTO oSt (DyTEpOBKH
pabouero MpocTpaHCTBa MeYeil: MarHe3uT, IUHAC, IAMOT IJIOTHBIH, IIAMOT JIETKOBECHbIH,
JIMAaTOMUT, Tpernen?

14. Kakoii crioco0 TeruioreHepaiuy MperoYTUTEIIEH 111 CKBO3HOT'O HarpeBa
JUTMHHOMEPHOW MUJIMHAPUYECKON 3arO0TOBKHU: IJIA3MEHHBIM WU UHAYKIIMOHHBIA? A JUIst
MOBEPXHOCTHOTO HarpeBa?

15. B kakux neuax obecrieunBaercst 60iee BICOKasi MPOU3BOAUTEIBHOCTD U
PaBHOMEPHOCTh MEXaHUYECKUX CBOWCTB U MUKPOCTPYKTYPHI MO JJIMHE CTAbHOM MOJOCHI:
KOJIITAKOBBIX MJTU OAIICHHBIX?

16. Kakue MeTomyeckue neyu 00ecrneurnBaoT OOIbIIYIO TPOU3BOIUTENBHOCTD U
HaNpPsHKEHHOCTh aKTUBHOT'O TTO/A: TOJIKATEbHBIC HITU C [IararoIliuMu Oankamu?

17. Uto obecnieunBaeT OCHAIIIEHUE HATPEBATEIbHOM M€Y pEeKyIepaTUBHBIM
TEII000MEHHUKOM: CHI)KEHHE PAacXo0/ia TOIIMBA, COKpallleHuEe BPEMEHU HarpeBa, MOBbIIICHNE
MPOU3BOIUTENLHOCTH TIeUn?

18. Kakoii u3 Temio00MEeHHUKOB UMEET EPUOJUUECKUN PEXXUM PabOThI:
pereHepaTuBHbBIN WK PEKyNepaTUBHBIN?

19. Kakumu ropesikamu He00X0IMMO 000PYI0BaTh I1€4b, €CIIH TEIIOBBIICICHUE TOJDKHO
OBITH PACKUHYTBIM 110 AJTUHE pab0Yero MpoCTPAHCTBA: MHKEKITMOHHBIM KOPOTKOIIJIAMEHHBIM UITU
JUTMHHOTUTAMEHHBIM THIa "TpyOa B Tpybe”?

20. Kakast BbIcOTa ABIMOBOM TpyOBI HEOOX0IMMA MPY MOBBIIIEHHOM COJIEP>KaHUU
BpEIHBIX BEIOpOCOB: Oonee 45M, Gonee 100m?

21. Kakoe u3 IByX BbIpQKEHHH OMUCHIBAIOT JIydrcThii Terutooomen: Q=Cup(T14-T24)F,

Q=a(t1-t2)F?

22. Kakoe u3 IByX BbIpQKEHHII OMUCHIBAET OOMEH TEILIONPOBOIHOCTHIO: g=0(t1-t2),

g=(t1-t2)/6/A?

23. Kakue TpyObl 00:1a/1at0T OOJBIIIMM COMPOTHBICHUEM Ha TPEHUE: «THIPABIMUYECKUE
[JIaJIKUE» WU «THIPABIMYECKHUE [IEPOXOBATHIE»?

24. Kakoe u3 J1ByX BbIpa)K€HUM ONMKMCHIBAECT ypaBHEHUE bepHymn i peanbHON
x)uakoctu: Pck+Preom+Prnres=Prnonu=const mwimm Pck+Preom+Prnre3+Prnoreppr=Pnoan=const?

25. Ecim uncno Pelinonbaca Re 2000, To kakoi pexXuM T€UEHUS — JTaMUHAPHBIA WIH
TypOyJIEHTHBIN?

26. Kakast BpIcOTa JBIMOBOM TpyOBI HEOOX0IMMA MPY MOBBIIIEHHOM COJIEP>KaHUU
BpEIHBIX BEIOPOCOB: Oosee 45m, 6onee 100m?

27. Bo CKOJBKO pa3 CHU3UTCS TEIUIOBOM TOMOK MEX/Y JABYMsI IOBEPXHOCTSIMU, €CIIH
MeX/1y HUMH ITOMECTUTH 2 3KpaHa (1pu yciaosun E1=E2=E3)?

28. Kakoe pa3nuune B CIIeKTpax U3IIyudeHHUs TBEPJIOTO U ra3000pa3Horo tena?

Kypcosast paboTta BeINosHsAETCS 00y4aIOIIMMCsl CAMOCTOSITENIEHO O] PYKOBOJICTBOM
npernoaBarens. [Ipu BBITOHEHNH KYpCOBOK paOOTHI 00yUarOIIUIACS TOJHKEH TIOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTUBHBIM MAaTEPUAIOM U APYTUMH JIUTEPATYPHBIMU HCTOUHUKAMH, &
TaKXe BO3MOXKHOCTh CHCTEMAaTU3HPOBATh M aHAIM3UPOBATh (PAKTHUYECKHUI MaTepHall 1
CaMOCTOSITENIbHO TBOPUYECKH €TI0 OCMBICIINBATh.

B nauane nzyueHus TUCIMITIMHEI IIPETIOIaBaTelb MpeiaraeT 00yJaronmMcs Ha BEIOOD
nepevyeHb TeM KypcoBbIX paboT. OOyyaromuicsi CaMOCTOSTEIbHO BEIOUPAET TEMY KypCOBOM
paboTsl. CoBnasieHne TeM KypCOBBIX pa0dOT y CTY/IEHTOB OJJHON y4eOHOU IpyMIbl HE
JIOITyCKaeTcsl. Y TBEPK/IEHUE TeM KypCOBBIX PabOT MPOBOAMUTCS €KEroHO Ha 3acelaHIH
Kadeapel.



[Tocne BbIOOpa TeMBI IpernoaaBaTelb GOpMYIHPYET 3aJaHUE 110 KypcOBOM padoTe u
PEKOMEHYET IIepeUeHb JIUTEPATyPHI TSI €€ BBIMOIHEHUS. VICKITIOUMTENEHO BaKHBIM SIBIISICTCS
UCIIOJIb30BaHUE MH(POPMAIIMOHHBIX HCTOYHUKOB, @ UMEHHO cuCTeMbl «VIHTepHET, 4TO nact
BO3MOXKHOCTH 00y4aronumMces 00J1ee OIHO U3JI0KUTh MAaTepHa [0 BEIOPAaHHOW UM TEMe.

B nporiecce Hanmcanus KypcoBoi pabOThl 00y4aroIUNCs TOJKEH pa300paThes B
TEOPETHYECKUX BOIPOCAX M30PaHHON TEMBbI, CAMOCTOSTEIBHO ITPOAHATN3UPOBATH PAKTHYECKUI
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKUE MPEITOKEHUS.

[IpenoxaBaTens, NPOBEPHUB PadOTY, MOKET BO3BPATHUTH €€ JUISL JOPAOOTKH BMECTE C
NMCbMEHHBIMU 3aMedaHusiMU. CTYJICHT IOJDKEH YCTPaHUTh MOJTYYCHHbBIC 3aMCUaHHs B
YCTaHOBJIEHHBIH CPOK, MOCIIE Yero padoTa OKOHYATEIILHO OL[CHUBACTCSL.

Kypcosas pabora nomxHa 66Tk 0popmiieHa B coorBerctBuu ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekT (paboTa): CTpYKTypa, CoaepKaHue, o0Iure MpaBuia BEITOTHEHUS U
0 OPMIICHUSD.

[TpumepHBIii epedeHb TeM KypCOBBIX padOoT M IPUMEDp 3a1aHHs IPEJICTABICHBI B pa3Jielie



IIpunoxenne 2

OueHoYHBIE CpPeICTBA /s NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

Kommnerenmus OIIK 4 hopmupyetcst B mporiecce 0CBOSHHsI 00pa30BaTEIbHON MPOrpaMMBbl.

Ha wnavanpHOM »dTame (opMupyeTcss TOPOTOBBIM YpPOBEHb OCBOCHHS KOMIICTEHITUH,
oOydaromuiicss JOKeH 3HaTh TEOPETUYECKHE OCHOBBI METAJUTypPrUYecKOM TEerIOTEXHHKH,
KOHTPOJIS U YIPABIICHUs HArPEBaTEIbHBIX MEeUeH.

Ha ocnoBHOM »3Tame Qopmupyercs cpeiHUid ypOBEHb OCBOCHHSI KOMIIETEHIIUH,
0o0ydJarouuics JOJKEH 3HaTh TEOPETHUYECKHUE OCHOBBI, YMETh I10Jb30BATHCS CIPABOYHOU
JUTEPATypoOil MO TEIUIOTEXHUKE, MPOBOAUTH OT/EIbHbIE TEINIOTEXHUYECKHE pPacueThl, BIa/eTh
HavyaJIbHBIMU HaBBIKAMU aHAJIM3a TETUIOBBIX MPOIECCOB, MPOUCXOSAIUX B TETNIOAHEPTETUYECKUX
yYCTaHOBKaX.

Ha 3akmrounrtensHoM 3Tarne QopMUPYETCs BBICOKHN ypPOBEHb OCBOCHHUS KOMIIETCHIIMH,
oOyJaromuiicss JTOJDKEH 3HaTh TEOPETHYECKHE OCHOBBI TEIUIOTEXHUKH, YMETh IMOJIb30BAThCS
CIIPAaBOYHOM JIUTEPATYPOU MO TEIIOTEXHUKE, IPOBOIUTH TEIJIOTEXHUYECKUE PACUEThI, BIAJETh
HABbIKAMU aHAJIM3a TEIUIOBBIX MPOIECCOB, MPOUCXOIAIINX B TEIJIOIHEPTETUYECKUX YCTAHOBKAX,
MCIIOJIb30BAaTh PA3JIMYHbIC AUATPAMMBI JIJISl pacyeTa apamMeTpoB U MPOLIECCOB

a) [Inanupyemsbie pe3yabTaThl O0yUYEHUS U OLIEHOYHBIC CPEICTBA JIJIsl TPOBEICHHUS
IIPOMEXYTOUYHOU aTTECTALIUH.

Crpykry
PHBIA

[Inanupyemslie pe3ysIbTaThl
AIIEMEHT OneHouyHbIE CPECTBA

oOyueHus
KOMIIETE
HIOUHU
OIIK-4 roTOBHOCTBIO COYETATH TEOPHIO U MPAKTHKY AJIsl PEIICHNS HHKCHEPHBIX 32124
3HaTh —  OCHOBHbIE [lepeuenb 60npocos Kk IK3aAMeHY:

3aKOHOMEPHOC

mu npoyeccos  |l. Onepaonocumens - moniuseo u e2o 2openue
2eHepayuu u (mennocenepayus). Xumuyeckuti cocmag moniuea.

neperoca IMaccwer monausa, ux nepepacuem.
meniomol, 2. Tennoma ceopanus. YcnosHoe, monauso.
OCHOBHbLE Pacxoo 6030yxa, koaghguyuenm pacxooa 6030yxa.

saxonomepnoc |00vem npodykxmos ceopanus. Temnepamypa 2openusi.
mu npoyeccos |3. Memoowi corcuzanus moniuea u Kiaccugurayus

2eHepayui, IMonaIuGoCIHCULATOWUX YCIMPOTICNG.
neperoca 4. Mexanuxa 2azoe 6 neuu. CmpytiHoe 08uiCceHue 2a3oas.
meniomol, Csoboonas u oepanuyennas cmpys. Coyoapenus
08uUdICeHUs cmpyii.
acuokocmu u . Luprynayus u peyupkyiayus 2a3os 6 neyu.
2a308; 6. Ypasuenue bepnynnu u e2co npakmuueckoe

—  OCHOBHbIE npuMeHeHue npu uCmevyeHUulU 2a308 yepes omeepcmus u

3aKoHomMepHoC  [HACAOKU.
mu npoyeccos |7- Xapaxmep 06udicenus 2a306: c60000HbllL, U

eenepayui, BbIHYHCOCHHBIN. Pedxcum osudiceHus: 1amMuHapHblil,
nepenoca mypoynenmuwiii. Kpumepuii Petinonvoca.

meniomol, Bo30yxo0yeku u eéenmunsimopuwl. Ilomepu snepeuu na
0BUIICEHUS mpenue u MecmHvle COnpomusieHus 6 boposax,

ocuokocmu u  |pexynepamopax u 6 obimogvlx mpyoax.
20308 8. Tuopasnuueckuii pacuem neyu u ObLMOBOU MpPyobl.




Crpykry

PHBIA
3JI€MEHT IlnarupyemeIe pesynbTarsi OneHoyHbIe CpeaCcCTBa
KOMTIIETE 0byuenus
HIUU
npumenumenvt (9. Koncmpykyus neuu. nemenmsl KOHCMPYKYUU.
0K 10. CmpoumenvHbvle mamepuanvl 0isi COOPYHCEHUS
mexHonocuueck |neveu. Knaccuguxayus oecneynopos u u301ayu0HHbIX
UM azpezamam mMamepuanos, ux ceoucmea u ciyxcoa.
uepHoU U 11. OcHosbl mennosoii pabomsl NIAMEHHLIX Neyell.
YBEemHOl 12. Tennoobmen 8 pabouem npocmpancmee neyu.
memannypeuu, |13. Haepee memanna 6 neuax. I panuunvie yciosus I, 11
OCHO8bI u 111 pooa.
sHepeocbepedic |14. Pacuem epemenu nazpesa « MOHKUXY U
EHUsl, OXPAaHbl  [KMACCUBHBIX» MeEl.
okpyorcaroweti  |15. Texnonoeus nacpesa. Oxucnenue u
cpeovl, 00e3yeneporcusanue. Memoowvl 6opbOBI ¢ HUMU.
OCHOBHbIE 16. BmopuuHvle sHepeemuyecKue pecypchi.
Hanpaenenus  |17. Ymunuzayus menia ObiMO8bIX 2A308.
9KOHOMUU 18. Pexynepamopul u ux pacuem.
snepeopecypco |19. Komavl — ymunuzamopei.
8 20. Tennosoti 6ananc neyu.
21. Pacxoo moniusa, e2o onpeoeieHue.
22. Dnepeonompebnenue u snepeocHab’cerue 6
lvemannypauu.
23. Tennomexnuueckue xapakmepucmuku pabomaoi
neueu. KI1J, KUT neyu. npouzgooumenbHoCms u
pazmepol neuu.
24. Knaccugpuxayus nevetl 01151 Haepea noo npoKamiy
1 mepmMoodbpabomky, Koa00ywvl, MemooudecKue nedu.
25. bawennvle neuu, ux KOHCMPYKYUs U meniosas
paboma.
26. Cnocobul nepedauu men.a.
YMeTh —  NnOJb308aMmbCA Hepequb mem Jla60pamoprlx 3aHAMULL
CNPABOYHON
naumepamypotui  |1. Onpedenenue nomepv oaenenus.
no 2. U3yuenue saxonomeprocmetl c600600HOU cmpyu.
menaiomexnuxe |3.Hccnedosanue pabomul undcexmopa
—  paccuumvigam (4 Onpedenenue kosppuyuenma menionpogooHocmu. 1.
b U 5. Hacpes men npu HecmayuoHapHom pedcume.
ananuzuposam |(Kpaesvie ycnosus 111 pooa).
b npoyeccsl 6. HpO@@pKCI YPABHEHUA EepHleJlu .
2openus 7. Tennosas paboma Kupnuya pe2eHepamusHoll
moniauea u Hacaoku pexynepamopa.
mennosvidenen [8. Onpedenenue ko3ppuyuenma menionepedauu 6
Usl, BHEeUwHe20 u [PlemMenme peKynepamopa.
BHYMPEHHE20

meniooomena
neuax
PA3IUUHO20
MexXHONI02UYecK
020 HA3HAYEeHUs




Crpykry

PHBIH
3JIEMEHT ILnanupyembie pesyibTarsl OrneHOYHBIC CpPEICTBA
oOy4eHus
KOMTIIETE
HIIUU
—  evlOupams
PayuoHaIbHbLE
memnepamypH
ble U meniosvle
pexcumvl
pabomul
Memainnypauyec
KUX neveu Ha
OCHO8e
pacuemos
20peHUs.
monausa,
BHEUHe20 U
BHYMPEHHEe20
menyiooomena
Bnanets —  Haswixamu [ lepeuenv mem 0711 Kypco8o2o npoekma.
ananuza 1. Paccuumams u cnpoekmuposams neus ¢
menyio8ulx wazarowumu oanrkamu 0Jisl Hazpesa 3a20MoBOK U3
npoyeccos, cmanu 45 0o memnepamypuor 12600C, pasmepamu 0,265
npoucxodswux [ 0,265 x 6,5 M noo npoxamky, npouzeooumenbHOCmsio
8 S5m/uac. Tonnueo npupoonuwiii 2as, cocmasa ¢ % CH4
memannypeuuec 91,05 N2 — 1,0; C2H6 3,0; C3HS -2,0;, C4H10 - 2,0;
KUX nevyax CO2 -1,0;W — 152/cm3; a 1,18, te— 340 0C
—  HaebiKamu 2. Paccuumamo u cnpoexmupogams neuw ¢
pacuema wazarowumu 6ankamu 0Jisi Hazpesa 3a20mMoBOK U3
memannypauyec (cmaiu 25 0o memnepamypul 12500C, pazmepamu 0,21 x
Kux neueil 0,21 x 4,4 M noo npokamky, npou380OUMeIbHOCMbIO 77
—  HABLIKAMU m/uac. Tonnueo npupoonwiii 2a3, cocmasa 6 % CH4
pacuema u 89,9; N2 — 5.4, C2H6 3,1; C3HS -0,9; C4HI10 —0,4;
npoexmuposan H2S -0.3; W-16 2/cm3; o 1,23; te — 400 0C
ust 3. Paccuumams u cnpoexmupoams mpex3oHHyio nes |
Memannypeuyec [MA2AIOWUMU OATKAMU 0TI HAZDEBA 3A20MOBOK U3
Kux neveil cmanu 12XH3 0o memnepamypur 12600C, pazmepamu
PazIUUHO20 0,24 x 0,24 x 6,8 m noo npokamxy,
mexnonozuueck \pouzsooumenvnocmoto 60 m/uac. Tonnuso npupoousiij

020 HA3HAYeHU:A

cas, cocmasa 6 %o CH4 92,9; N2—0,2; C2H6 2,8, C3HS
-3,7, C4HI10—-0,2; CO2 -0,2;W — 282/cm3; a 1,06, tz —
400 0C

4. Paccuumame u cnpoekmuposams nedv ¢ umazaruum
nooom 0ns Hazpesa 3a20mosok uz cmaau 50 0o
memnepamypuol 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; C3HS8 -1,6; C4HI10— 1,8, CO2 -1,9;W —
202/cm3; o 1,35; t2— 300 0C

S. Paccuumams u cnpoexmuposanms mpex30HHYI0

IMOoOJIKaAmeabHyo nedsb onsa Haecpeea 3a20moBOK U3 cmaju
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oOy4eHus
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Cm3 0o memnepamypuol 12100C, pasmepamu 0,25 x 0,25
x 3,6 M n0O npokamky, nPou3800UMeNbHOCMbIO 68
m/uac. Tonnueo npupoonwlii 2a3, cocmasa 8 % CH4
60,0; N2 — 2,0, C2H6 10,0, C3HS -7,0; C4H10 — 20;
CO2 -1,0;W — 132/cm3; a 1,10, te— 275 0C

6. Cnpoexmuposams memoouueckyio 08yX30HHYIO neub
0151 Haepesa 3a20mogok uz cmanu 40 0o
memnepamypor10350C, pazmepamu0,13 x 0,13 x 4 m
npouszeooumenvHocmoto3 7000 ke/uac Tonauso
npupoonwlil 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, te—220 0C

7. Paccuumamso u cnpoexmupogams neuw ¢
wazarowumu oanrkamu 0Jisl Ha2pesa 3a20MoBOK U3
cmanu Cml15 0o memnepamypwt 11000C, pazmepamu
0,21 x 0,21 x 2,8 m noo npoxamxy,
npouszeooumenvHocmoio 48 m/uac. Tonnueo npupoomwiil
baz, cocmasa 6 % CH4 59,0; N2 — 6,0; C2H6 12,0,
C3HS8 -10,0; C4HI10— 6,0, CO -7,0,W — 192/cm3; o 1,2,
te— 300 0C

8. Paccuumams u cnpoekmuposams neus ¢ uacarouum
nooom 0ns Hazpesa 3a20mosok uz cmaau 10 0o
memnepamypuol 11150C, pasmepamu 0,28 x 0,28 x 8,2 m
100 npoxamky, npouzeooumenvHocmyio 66 m/yac.
Tonnuso npupoouwiii 2az, cocmasa 8 % CH4 85,0, N2 —
4,0, C2H6 4,0; C3HS -5,0;, C4HI10—4,0; CO2 -1,0;W —
192/cm3; o 1,30; t2— 295 0C

0. Paccuumamso u cnpoexmupoeams neuwv ¢
wazarowumu Oankamu 0Jis Hazpesa 3a20Mmo6oK U3
cmanu Cm0 0o memnepamyper 12120C, pazmepamu
0,37 x 0,37 x 3,9 m noo npoxamxy,
npouszeooumenvHocmoio 95 m/uac. Tonnueo npupoomsiil
>az, cocmaea 6 % CH4 84,5, H2 — 6,5; C2H6 4,0; C3H8
-1,6;, C4HI10 - 1,5; CO2 -1,0;W — 212/cm3; o 1,20, te —
295 0C

10.  Paccuumams u cnpoexmuposams neuwv ¢
wazarowum no0oM 011 Hazpesa 3a20moeok uz cmanu 40
0,0 memnepamypwr 12850C, pazmepamu 0,25 x 0,25 x
8,0 M n00 npoxamxy, npouzeooumeIbHOCmbio 75 m/uac.
Tonnueo npupoonuwlil 2az, cocmasa 6 % CH4 91,0; N2 —
1,0; C2H6 2,7, C3HS -1,5; C4H10— 1,8; CO2 -1,9;W —
202/cm3; o 1,35, te— 300 0C

Obpa3zey 3a0anus Ha Kypcos8oli NpoeKkm




Crpykry
PHBIA
3JIEMEHT
KOMIIETE
HIUHU

[Tnaaupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

Deodepayuu

DedepanvbHoe 20cyoapcmeenHoe DI00AHCeMHOe
0OpazoseamenvHoe yupexncoeHue

Bvicuieeo npogeccuonaibHo2o 06pazo8anus

yrusepcumem um. I'.1. Hocosa»
Qunuan MI'TY 6 2.benopeyx
Kageopa memannypeuu u cmanoapmusayuu

3A/JAHUE
Ha Kypcogoti npoexm no oucyuniune.
«Memannypeuueckas meniomexHuka»
Cmyoenm
npoguie
Damunus Hwmsa
Omuecmeo
Cpok npoexmupogaHus
C no
[PyKkogooumens Kypcosoti pabomul
npenooasamens Llluwxosa C.I'.
1. Tema kypcosozo npoekma: Paccuumams u
CNpPOEeKmuposamy

Munucmepcmeo oopasosanus u Hayku Poccutickoti

«Maznumoeopckuii 20cy0apcmeeHtbill MmexHU4ecKul

cni.

neys

0J151 Hazpesa 3a20MoBOK
pazmepamu

00 Co
noo npoxamky. IlpouzeooumenvHocms neuu
P:

Mamepuan
3a20M060K

Tonnueo:

[ Ipupoonuiii 2az credyowe2o cocmasa 6 % :
CH4=
N2=
C2H6=
OBPA3EL] 34JJAHHUA
C3H8=
C4H10=
CO2=

> 100%
[Bracocooepocanue: W=
Kosghgpuyuenm pacxoda ozoyxa. o, =

Temnepamypa nodoepesa 6030yxa. te =
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oOy4eHus
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2. Cooeporcanue npoexma (kaxue epag. pabomol u
pacuemvi 00CHBL ObIMb BbLINOIHEHDL)

1. Xapaxmepucmuxa nevu;

2. Pacuem copeHusi monauea,

Onpedenums: HU3ULYIO MENIOMY C2OPaAHUS
monausa-QPH, pacxoo monausa Ha copeHue:
meopemuueckuii LQ, npaxmuyeckuil La, 861x00
npodykmos copenus: meopemuyeckuil V0,
npaxmuueckuti Vo, cocmas npooykmoe 20peHusi.
brcaponpou3eo00umenbHOCmb MONAUEA L0JAC,
Kanopumempuieckyro memnepamypy 2operus tk.
3. Onpeoenenue memnepamypHo2o pexcuma neyu
(memnepamypusiii epagux Hazpesa);

4. Pacuem snewne2o meniooomena 8 pabouem
npocmpancmee neyu,

5. Onpeodenenue spemenu Hazpesa u30enull,

6. Onpeoenenue ocosHbIX pazmepos nedu,

7. Cocmasnenue menniogoco banranca nedu,

8. Pacuem u 6b100p monaugo cocueaoujux yCmpoucms,
9. Pacuem pexynepamopa;

10. Buvibop macooymuesgoix ycmpoiicma:
BEHMUIAMOPOS, paciem ObLMOBOU mpyObl ulu
borcekmopas

11. Cocmasnenue mexHono2uiecKux
xapakmepucmux, oghopmieHue noACHUMeIbHOU
zanucku u uepmedica.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, NOKA3ATEJH H KPUTEPHH
OlLICHUBAHMSA:

[IpomexyTouHass arrectanusi MO JUCHUIUIMHE «MeTamutypruyeckasi TEMJO0TEXHUKa
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYaIOIIUMUCS
3HaHWH, 3alMTy JabOpaTOPHBIX PabOT W TPAKTUYECKUE 3a/JaHHS, BBISBISIIONINE CTENECHBb
c(OPMHPOBAHHOCTH yMEHUIl M BIaJEHUH, MPOBOAUTCS B ¢opMe dK3aMeHa M B (Qopme
BBITMIOJTHEHUSI U 3aIIUThI KypCOBOM pabOTHI.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
Oumsietam, KaXIbli M3 KOTOPBIX BKJIOYAeT 2 TEOPETHMUYECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTIMYHO» (5 GaymioB) — oOyyaronuiicss JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYecKoe M TIyOOKoe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «XOopomio» (4 Oamra) — oOydarImuics IEMOHCTPUPYET CPEAHHA YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHECHUS IIPU AaHATUTHYECKUX OTIepalusiX, IepeHoce
3HaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «Y/IOBJIETBOPUTENHLHOY (3 Gaina) — 00y4aromuiicss JIeMOHCTPUPYET MOPOTOBBIN



yYpOBEHb C(OPMHUPOBAHHOCTU KOMIIETCHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHIA JOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWUN, YMEHHH, HaBBIKOB, OOy4aroIuiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYJHCHUA IIPU ONCPHUPOBAHHUU 3HAHUAMU U YMCHHAMHU IIPU UX
IIEPEHOCE HAa HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEIBHOY» (2 6ayia) — o0yJyaromuiicss AEMOHCTPUPYET 3HAHUS
He Oosee 20% TeOpeTHUYECKOro MaTepHaia, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
MMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKKU PCIICHHUA ITPOCTHIX 3a/1a4.

— Ha OLICHKY «HEyAOBJIeTBOpUTesbHO» (1 Oamn) — oOyuaromuiicss He MOXKET I0Ka3aTh
3HAHUA Ha YPOBHC BOCIPOU3BCACHUA U 00BsCHEHNS I/IH(bOpMaI_[I/II/I, HE MOXCT IIOKa3aTb
MHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHUs IPOCTHIX 3ajau.

KypcoBasg paGoTa BbINOJHSETCA MOJ PYKOBOJCTBOM IIpenojaBareis, B IIpoliecce ee
HanMCcaHus 00YyYarONIUiics pa3BUBACT HABBIKM K HAYYHOH paboTe, 3aKpeIuIsis U OJHOBPEMEHHO
pacumpsisi 3HaHMs, MOJYYEHHblE NpPU H3yuyeHUHM Kypca «MaTemaruyeckas JIOTMKa U TEOpus
anroputMoB». [Ipu BBINIOJIHEHUU KypCcOBOM paboThl OOy4arOLIMICS JOJIKEH I0Ka3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MAaTEpUAIIOM U JPYTUMH JUTEPATYpPHBIMU MCTOYHHMKAMH, A
TaK)Ke BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh M aHAIM3UPOBATh (PAKTHYECKHH MaTrepual u
CaMOCTOSITEJIbHO TBOPUYECKH €r0 OCMBICIINBATh.

B mnponecce HammcaHus KypcoBOW pa0OThl 0OydYarOImIUKCSA JOJKEH pa3o0parbes B
TEOPETUYECKUX BONPOCaxX N30paHHON TEMbI, CAMOCTOSITEIbHO IPOAHATU3UPOBATH IPAKTUYECKUN
MartepHal, pa3o0pars 1 000CHOBATH MPAKTHYECKHUE MTPEIOKEHUSI.

Ilokazamenu u Kpumepuu OUeHUGAHUSA KYPCOGOU PAGOMbL:

— Ha OLEHKY «OTIUYHO» (5 0annoB) — paboTa BBINOIHEHA B COOTBETCTBUH C 33/IaHHEM,
06yqa101111/11‘/'1csl MMOKAa3bIBAET BEICOKUI YPOBCHB 3HAHWH HE TOJIHFKO Ha YPOBHEC BOCIIPOU3BCACHUA U
0o0BsicHeHUs1 MH(pOpMAlMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELIeHHs MpolieM M 3ajad,
HAaXOXXIACHUA YHUKAJIBbHBIX OTBETOB K HpO6H€MaM, OLICHKHU U BBIHCCCHUA KPUTUICCKUX CY)K)ICHHﬁ;

— Ha OLEHKYy «xopomo» (4 6amra) — paboTa BBIIOJHEHA B COOTBETCTBUU C 3aJaHHEM,
00yJaromuiicsl TOKa3bIBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOU3BENEHHUS W OOBSICHEHUS
UHpOpPMAllMK, HO M HMHTEIJICKTYyalbHble HAaBBIKM pEIIEHUS MpoOjieM U 3ajad, HaXOKICHHS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

— Ha OILIEHKY «YyJOBIETBOPHUTENbHO» (3 Oamna) — paboTa BBINOJIHEHA B COOTBETCTBHU C
3aJaHieM, OOYyYaroIIWICS TOKa3bIBAaeT 3HAHWS HA YPOBHE BOCIPOW3BEICHHS M OOBSICHEHHUS
UH(OPMaLINHU, UHTEIUIEKTYalbHbIE HABBIKM PELICHUs MPOCTHIX 33/a4;

— Ha OLIEHKY «HEYJIOBJIETBOPUTENbHO» (2 Oayya) — 3a/aHue MPEenoJiaBaTesl BbIIIOIHEHO
YaCTHUYHO, B MPOIECCe 3alIUThI paboThl 00YJarOIUICS IOMYCKAeT CYIECTBEHHbIE OIIMOKH, HE
MOXKET IMOKa3aTh MHTCIJICKTYAJIbHBIC HABBIKKW PCIICHUA MMOCTaBJIECHHOMN 3aaa4u.

— Ha OLICHKY «HEeYyJOBJIeTBOpUTEIbHO» (1 Gayur) — 3ajaHue mpemnojaBareist BBIIOIHEHO
HYaCTH4YHO, O6y‘—I&IOHIHI7105[ HC MOXCT BOCIIPOM3BCCTH H 00BLICHUTH COACPIKAHUE, HC MOXKCET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs IOCTAaBICHHOM 3a/1auu.



