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Juer akryanamun padoyeii Ipor paMmMsi

PaBGouas nporpamma nepecMoTpena, obcyuix/ieHa U ojjobpena jus peanmzamnii B 2020 - 2021
yuebHOM rofy Ha 3acefanuH Kadeapsl MeTayUTyprud H CTAaHAAPTH3AIHH

IIporokon or 3 ceHTAOpS 2020 r. Ne 1

3as. kapenpoit /S——"""——" C.M. T0/lOBU3HHH

PaGouast mporpamMma nepecMoTpeHa, odcyiaaeHa H o1obpena Uit peannzanud B 2021 - 2022
yueOGHOM roJy Ha 3aceaHuu Kadeapel MeTauypruy U cTaHJapTH3ALUU

IlpoTokomoT 20 1. Ne

3ae. kadenpoii C.M. To/i0BH2HEH

PaGouas mporpamMma nepecMoTpeHa, odcyxaena H ofobpena Uil peansanud B 2022 - 2023
yueGHOM rofy Ha 3acenaHud Kadenpel MeTaUTypruy H CTaHIApTH3ALHH

IIporokos oT 200 1. Ne

3ap. kadenpott C.M. lNonosuzuun

PaGouas nporpaMma nepecMoTpena, obcyikaeHa H oobpena Ui peanuszanui B 2023 - 2024
yueGHOM To/Ty Ha 3ace/iandu Kadenpsl MeTalyprias H cTaniapTH3allHH

IIpoTokomoT 20 1. Ne

3ae. kadenpoit C.M. Tosopu3uun

PaGouaa mporpamma nepecmoTpeHa, obcyiK/IeHa H 0/100peHa 1A peanusarin B 2024 - 2025
yueOHOM rofy Ha 3aceanuy Kadeaper MeTa/UTypruy U CTAHAAPTHIALHE

IIpoTokomoT 200 SrreNe
3ag. kadenpoi C.M. I'onoeusHuH




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

enssMu mpenogaBaHus MUCHMIUIMHBI «MeTauTyprudeckasl TEIUIOTEXHUKA» SBISICTCS
u3ydeHue (yHIaMEHTAIBHBIX 3aKOHOB TEIUIONEpEaaud, COBPEMEHHOW TEOPHH TOPECHHS U
pallMOHAIBHOTO CXKHWTAaHUS TOIUIMBA, KOHCTPYKIIMH H DJIEMEHTOB BBICOKOTEMIIEPATYPHBIX
METaJUTyprHUeCKUX Medei, a TakKe YCTPOUCTB U MaTepUaioB, MPUMEHSIEMBIX MPU COOPYKEHUU
reveii.

2 MecTo TUCUMILUIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

HucuumuinHa Metamutyprudeckasl TEIUNIOTEXHMKAa BXOAWUT B 0a30BYI0 4acTh y4eOHOIo
u1aHa 00pa3oBaTENIbHON MPOTPAMMBI.

Jiis  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMbI  3HaHMs  (YMEHHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS JUCIUIUINH/ IPAKTUK:

Maremaruka

®dusnka

Xumus

Termnopuzuka

OCHOBBI METaJTypru4eCcKoro NpoOU3BOACTBA

3HaHus (YMEHMs, BIaJEHUs), NOJyUYEHHbIE NPU U3YYEHUU AAHHOW TUCLMIUIMHBEI OyIyT
HEOOXOIUMBI [T U3YUYCHHS TUCIUTIIIH/ TIPAKTHK:

Texnonornueckue npoueccsl OM/J]

TexHo0rUsa NPOU3BOACTBA KAIMOPOBAHHOM CTAIH

TexHonorus npon3BoACTBa MPOBOJIOKH

O6opynoBanue exo OM/]

Hossle TexHoMOrNYeckue pemenus B mpoueccax OM/]

[TonroroBka K 3aliyTe U 3aIIMTa BHITYCKHOM KBaTU(UKALIMOHHON paOOThI

TexHonorus riry6okoii nepepaboTKK METaNIIOB

TexHonorus nporu3BOACTBA METAIUIOU3ACIIHNA

3 KomnereHunu o0y4amuerocs, (popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJISA) ¥ IIVIAHUPYeEMble Pe3yJIbTAThl 00yUeHus

B pesynbTare ocBOeHMsS TUCHMIUIMHBI (Monyiisi) «Mertamtyprudeckas TEIUIOTEXHUKA
oOyuaromuiics 1oJkeH 001a1aTh CAEAYIOIUMU KOMIETECHIUSAMHU:

CTpyKTypHBII [1nanupyemble pe3ynbTaThl 00yueHus
JJIEMEHT
KOMIIETEHIINH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHIO U NMIPAKTUKY AJIS PEILEHUS NMHKEHEPHBIX 3a1a4
3HaTh | OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB I'EHEPALIH U IIEPEHOCA TEIUIOTHI,

OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB F'€HEPALlH, IEPEHOCA TETUIOTHI,
JBUKEHUSI )KUIKOCTH U T'a30B;

| OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB FE€HEPALIMH, IEPEHOCA TEIUIOTHI,
JIBUKEHUSI )KUJKOCTH U T'a30B IPUMEHUTENBHO K TEXHOJOTHYECKUM
arperaTaM 4epHOM M LIBETHOM METaJITypIriuu, OCHOBBI SHEProcOepeKeH s,
OXpaHbl OKPYKaroIIel CpeJibl, OCHOBHBIE HANIPABIEHHSI SKOHOMHHU
HYHEPropeCypCcoB




VYmeTh

"] MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOU MO TETIIOTEXHUKE

[] pacCUATBHIBATH ¥ aHAJIU3UPOBATH IIPOLIECCH] TOPEHUS TOIUINBA U
TEIUIOBBIICTICHUS; BHEIIIHETO U BHYTPEHHETO TEII000OMEHA B Ieyax
Pa3JIMIHOTO TCXHOJIOTMYCCKOTO HA3HAUCHUA

| BBIOMpATh pallMOHANIbHBIE TEMIIEPATYPHbIE U TEIUIOBBIE PEKUMBI PA0OTHI
METaJULyprUYECKHUX II€4ei Ha OCHOBE paCYETOB FOPEHHUs TOILINBA, BHELIHETO
1 BHYTPEHHETO TEII000MEHa

Bnanets

] HaBpIkaMU aHaQJIM3a TEIUIOBBIX MTPOLIECCOB, MPOUCXOISIINX B
METaJUTyprHYECKHUX IeYax

'] HaBBIKAMU pacyeTa METAJUTYPru4ecKuX neveu

] HaBBIKAMU pacyeTa U MPOEKTUPOBAHUS METAJUIYyPIrHUECKUX MeUen

Pa3IMIHOTO TCXHOJIOT'MYCCKOTO HA3HAUCHUA




4. CTpyKTypa, 00b¢éM N conep:KkaHne TUCHUILIMHBI (MOXYJIsA)
OO6mas TpyA0€MKOCTh TUCHUIIMHBI COCTaBIsIeT 5 3adeTHhIX enuHull 180 akaj. yacoB, B TOM

YUCJIIC:

— KOHTaKTHas padota — 16,4 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;
— BHeayutopHas — 4,4 akaj. 4acoB
— caMocTosiTenbHast pabora — 154,9 akan. 4acos;
— MOATrOTOBKA K AK3aMeHy — 8,7 akaJl. yaca

®dopma aTTeCTaluy - KypCOBOH MPOEKT, IK3aMEH

Paznen/ rema
JIUCLATIINHBL

Kypce

AynuTopHas

KOHTaKTHas paboTa
(B akaz. yacax)

Jlek.

11a0.

3aH. 3aH.

IIPaKT.

CamocrogTenbHas

pabora cTyeHTa

Bun
CaMOCTOSITSILHON
paboTbI

®dopma Texymero
KOHTPOJIS
yCIIEBAEMOCTHU H
MIPOMEKYTOYHOI
aTTecTaluu

Kon
KOMIIETEHIUU

1. Pazgen 1

1.1 Xwumuueckuii cocrTaB
TomauBa. Macchl TOIUIUBA,
ux nepepacder. Teriora
CrOpaHMUsL. VYcnosHoe,
ToruinBo. Pacxon Bo3myxa,
KO3 PUIIHEHT pacxoja
Bo3ayxa. O0BEM MPOAYKTOB
CrOpaHMUsL. Temneparypa
TOpEHUSL. Metons!
CKWTaHUS  TOIUIMBA U
KJ1accuUKaIus
TOTIIIMBOC)KUTAIOIIIMX
YCTpPOMCTB.

TloaroroBka K,
MPAKTUYECKOMY,
nabopaTopHO-
MPAKTUYECKOMY
3aHATUIO

VYeTHsIi onpoc,

TECTHPOBAHHUE,

11a00paTOpHbIE
paboTbl

1.2 MexaHuka ra3oB B
neyn. CTpyiHOE IBM)XKEHHE
rasos. CBoOoaHas u
OrpaHUYeHHAs CTpysl.
Coynapenus CTpYH.
Hupkynsauus U
peuMpKyIsMs  ra3oB B
neuu. YpaBHeHue beprymin
u ero MPaKTUYECKOE
TIpYUMEHEeHNE pu
UCTEYCHUH Ta30B  yepes
OTBEPCTUS U HACAIKH.
Xapakrep ABMKEHHUsS Ta3oB:
CBOOO/THBIH, u
BBIHYK/ICHHBIN. Pexxum
JBIDKEHUS:  JIAMUHapHbIH,
TypOynenTHblid. Kpurepwuii
Peitnonbaca.

BosnyxonyBxu u
BEHTHJISTOPBL. [orepu
SHEPrMH Ha TpPEHUE U
MECTHBIE COIPOTHBJICHUS B
0opoBax, peKyrnepaTopax u

0,5

0,5 0,5

TloaroroBka K,
MPAKTUYECKOMY,
nabopaTopHO-
MPAKTUYCCKOMY
3aHATUIO

VYeTHsIi onpoc,

TECTHPOBAHHUE,

1a00paTOpHBIE
paboTbl




1.3 OCHOBBI
TEIIOMaccoOOMeEHa. .
I'pannunsie ycmosus I, I u
III pona. Pacuer BpemeHn
Harpesa «TOHKHX» Hu
«MaCCUBHBIX» TelI MeTon
ompeaeneHus CTEICHU
YEpHOTHI I'a30B.

0,5

0,5

0,5

IToaroroBka K,
MPAKTHIECKOMY,
n1abopaTopHO-
MPAKTHIECKOMY
3aHSTHIO

VYerHbIi onpoc,

TECTHPOBAHUE,

nabopaTopHbIe
paboThI

1.4 OCHOBBI
TEPMOJIUHAMUKH.
OcHOBHBIE TIOHATUS:
TEepPMOIMHAMUYECKas
CUCTEMA. ITapameTpsl
TEPMOINHAMHYECKOI
cucremsl. IlepBblii  3aKoH
TEPMOJIMHAMUKHU Uit
MOJIBU>KHOTO u
HEINOJBMKHOT'O rasa
(pabouero  Tema).  Ero
NIpUMEHEHHEe IIpU aHajIu3e
TEIUIOTEXHUYECKUX u
TEIUIOIHEPreTHUECKUX
YCTpPOMCTB:
METaJUTyprHYecKHX Nevel u
TEIIOBBIX JBUTaTENeH.
Cxema paboTs
napoTypOMHHON yCTaHOBKU
31 XOJIOTUIBHOM.
TepmoanHaMudeckue
TIPOIIECCHI TIpsIMbIe u
oOpatuble. Bropoil 3akoH
tepMonuHaMuku. [lonsTus:
JHEprus, 9KCeprus,
SHTPOIIUS CTENEHb YEPHOTHI
ra3oB

0,5

0,5

0,5

IlogroroBka K,
MIPaKTUYECKOMY,
nabopaTopHO-
MPAKTUYECKOMY
3aHATHIO

VYerHbIi ompoc,

TECTHPOBAHUE,

nabopaTopHbIe
paboThI

1.5 KoucTpykuus meyw.
OneMeHTbl  KOHCTPYKILMU.
CrpouTenbHBle MaTepHAbI
JUISL COOpPY)XEHHS Teyeil.
Knaccudukarust
OTHEYIIOPOB u
H30JISIIAOHHBIX
MaTepuaioB, X CBOMCTBA U
ciyx0a.

0,5

0,5

0,5

IlogroroBka K,
MPaKTUYECKOMY,
nabopaTopHO-
MPAKTUYECKOMY
3aHATHIO

VYerHbIl ompoc,

TECTHPOBAHUE,

nabopaTopHbIe
paboThI

1.6 TerutoBas pabora mnevei
TennoTexHuueckue
XapakTepUCTUKU  paboThI
neuei: TeMIIepaTypHbII
PEeKUM; TEIUIOBOM pEXUM,
KITJI meun u cmocoObl ero
YBEJIUYEHUS. . Tennosoit
OanmaHc: mpuXojJ — TeIla,
pacxoj Temia.

0,5

0,5

0,5

IlogroroBka K,
MPaKTUYECKOMY,
nabopaTopHO-
MPAKTUYECKOMY
3aHATHIO

VYerHbIi onpoc,

TECTHPOBAHUE,

nabopaTopHbIe
paboThI




1.7 TexHonorus Harpesa.
TexHonorus Harpesa.
OxucieHue u
00e3yriepokuBaHie  npu
HarpeBe Meramna. Meroabl

60pBOBI c HUMH. ITonroroBka K, N
VYerHbIi onpoc,
Bropuunsie MPaKTUYECKOMY,
TECTHPOBaHUE,
DHEPreTHYECKNE PECYPCHI. 0,5 0,5 0,5 1ab0paTOpHO- HAGODATODHEIG
Yrunuzanus Teruia MIPAKTHIECKOMY 2 60:;
JBIMOBBIX ra3oB. 3aHATHIO P
Pekyneparops! u ux pacuer.
Kotnsl — yrunuzaropsr.
OCHOBBI TEIUIOBOH pPabOTHI
IUTaMEHHBIX Teye.
TemooOMeH B pabouem
Uroro no pazmeny 4 4 4
Wroro 3a cemectp 4 4 4 KII,9K3aMEH
KYpPCOBOH IPOEKT.
Hroro o aucuuiuiie 4 4 4 yp P ’

OK3aMCH




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

B npomecce mnpenopaBaHus AMCHMIUIMHBL  "MeTamtypruyeckas —TEIUIOTEXHHMKA'
IPUMEHSIOTCS TPAJULMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexnuu MpOXOIAT Kak B TPAIUIHUOHHON (opme, Tak M B (popMe BBOIHBIX JICKIIUH, HA
KOTOPBIX JaeTcsl MepBOEe ILIEJOCTHOE IMpeAcTaBlIeHUuE 00 yuyeOHOM MpeaMeTe U OpPHEHTHPYET
CTyJIeHTa B CUCTEME pabOThl MO JAaHHOMY KypcCy, JEKIHU-uHOpMaLnii, OpUEHTUPOBAHHBIX Ha
U3J0KEHUE U OOBSACHEHHE CTYyACHTaM Hay4yHOM MH(pOpMaIMM, MOAJEKAIIEH OCMBICICHUIO U
3alIOMMHAHMUIO.

JlekIMOHHBI MaTepHuan 3akperuisieTcss B Xojae JabopaTOpHbIX paboT, Ha KOTOPBIX
BBITOJIHSIOTCS TPYIIOBbIE M MHAWBUIyallbHbIE 3aJaHMsl IO MpoiaeHHON Teme. [Ipu nposenenun
7a00paTOPHBIX 3aHATUH MCIIOJIB3YETCS METOJA KOHTEKCTHOro OOyueHHsI, KOTOpbIM MO3BOJSET
YCBOMTbH MaTepHUall IIyTEM BbISBJICHUS CBS3€H MEX/1y KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHHUEM.

CamocrosTenbHas paboTa CTYJEHTOB CTUMYJUPYET CTYJEHTOB K CaMOCTOSITEIbHOMN
npopabOTKe TeM B Ipoliecce HamucaHus pedepaToB, BBHIIOIHEHHS J1a0OpaTOPHBIX paloT, B
npoliecce MoAroTOBKH K KOHTPOJIbHBIM pab0oTaM M UTOTOBOM aTTeCTAIUH.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHue CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
[IpexcraBineHo B MPUIIOKEHHH 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOUYHOM aTTeCTAMHU
[IpencraBieHs! B IPUIOKEHNN 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHne JUCITUIIMHBI (MO1YJIs1)
a) OcHoBHas JIUTEpaTypa:

1. Kpyrnos, I'. A. Temmotexnuka : yueonoe mocooue / I'. A. Kpyrnos, P. U. Bynrakosa, E.
C. Kpyrnoa. — 2-e¢ m3a., crep. — Cankt-IletepOypr : Jlanp, 2012. — 208 c. — ISBN
978-5-8114-1017-0 . — Texkcrt : aneKkTpoHHBIN // JIaHb : AIEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/3900 (nata obpamenus: 24.09.2020). — Pexxum moctyna: s
aBTOpU3. MOJIb30BATEIICH.

0) JlonmoJiHUTeIbHASA JINTEPATypa:

1. Maxkapos, A. H. TermiooOMeH B 3JI€KTPOAYTOBBIX U (PaKETbHBIX METaJUTypruYecKHX
nevyax U YHEPreTUYECKNX yCTaHOBKax : yueOHoe mocodue / A. H. MakapoB. — Cankr-IletepOypr
: Jlanp, 2014. — 384 c. — ISBN 978-5-8114-1653-0 . — TekcT : anekTpoHHbIH // JlaHb :
3JIEKTpOHHO-OMOmoTeyHass cuctema. — URL: https://e.lanbook.com/book/50681 (mara
oOpamienus: 24.09.2020). — Pexxum noctyna: it aBTOPH3. MOJIB30BaTEICH.

2. MartseeBa, I'. H. DkcnepuMeHTaIbHOE HCCIICIOBAHUE IMPOIECCOB TEINIOOOMEHA :
yaeOHoe ocobue / I'. H. Martseesa, FO. U. Taprakosckuii, b. K. CennukuH. - 2-¢ u37., MOATOT. IO
ned. u3a. 2008 r. - Marauroropek : MI'TY, 2011. - 1 anektpon. ont. auck (CD-ROM). - 3aru. ¢
TUTY L. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TeKcT : 31eKTpOHHBIH. -
Crenenus goctynssl Takxke Ha CD-ROM.

3. CemeHnos, 0. I1. Temmorexnuka : yueonuk / FO.I1. Cemenos, A.b. JleBuH. — 2-¢ u3.
— M. : UHO®PA-M, 2019. — 400 c. + [Jon. Mmatepuaiibl [ DIEKTPOHHBIN pecypc; Pexxum nocrymna
http://www.znanium.com]. — (Beicmee oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/7972. - ISBN 978-5-16-010104-0 . - Tekcr : snextpoHHbId. - URL:
https://znanium.com/catalog/product/1014755 (nata o6pamenus: 24.09.2020). — Pexxum nocryna:
IO MOJTHCKE.



B) MeToan4yeckue yKazaHus:

1. Temmodusmka, TeIIOTEXHHUKA, TemiIooOMeH. Temmomacconepenoc. TommmBo wu
orHeymnopsl. TeruoBast padora nedeid. JlabopaTopHblil mpakTUKyM : ydeOHoe mocobue / B. A.
ApyTionos, B. A. Kanurtanos, U. A. Jlesunkuii, C. H. [llu6anoB. — Mocksa : MUCHC, 2007. —
136 c¢.— Teker : anexTpoHHbIi / Jlanb : 3nexTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/1814 (mata oOpamenus: 24.09.2020). — Pexum npoctyma: st
aBTOPU3. IIOJI30BATEIICH. .

2. Iunatsa, T. H. Tepmonunamuka. Ternonepenava : mpaktukym / T. H. ITuntsa, 0. U.
TaprakoBckuii, I'. H. Mareea ; MI'TY. - [2-e u3a., moaror. mo mey. m3a. 2012 r.]. -
Marnutoropck : MI'TY, 2013. - 1 snekrpos. ontT. auck (CD-ROM). - 3ari. ¢ TUTy. dKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload ?’name=48.pdf&show=dcatalogues/1/112431
1/48.pdf&view=true. (nara obpamenus: 04.10.2019). - MakpooObeKT. - TeKCT : 3MEKTPOHHBIMH. -
Crenenus noctynHbl Takxke Ha CD-ROM.

3. Nuatsa, T. H. Tepmonunamuka. Termonepenaya : npaktukym / T. H. TTuats, 0. W.
Taprakosckwit, I'. H. MatBeesa ; MI'TVY. - Maraurtoropck, 2012. - 53 ¢. : wi., rpad., cxemsl, Ta0JI.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=49.pdf&show=dcatalogues/1/110250
0/49.pdf&view=true (mata oopamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : AJIESKTPOHHBIN. -
HNmeercs neyaTHbIN aHAJIOT.

4. Ilunata, T. H. DKcnepuMeHTalbHOE HCCIEAOBAHUE MPOIECCOB TEPMOJIUHAMUKH.
JlaGopatopHslii mpakTuKyM : yue6Hoe nocooue / T. H. [Tuntsa ; MI'TVY. - Marauroropck : MI'TV,
2013. - 1 osnextpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOsekr. - Texkct
ANEKTPOHHBIN. - CBeeHus qoctynHsl Takke Ha CD-ROM.

4. AranurtoB, E. b. Beenenue B Hampaniienue "Ternno’HepreTvka v TEIJIOTEXHUKA" :
yaeOHo-MeTonmdeckoe mocooue / E. b. AramuroB, b. K. Cenmukun, I'. H. MarseeBa. -
Marsautoropck : [MITY], 2015. - 63 C. : Wi,  TaO. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=902.pdf&show=dcatalogues/1/11188
44/902.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 37EKTPOHHBIH. -
HNmeercs neyaTHbIN aHAJIOT.

5. Topoxos, A. B. 'mapoanHamuka u Teronepenaya : npaktukyM / A. B. 'opoxos ;
MITY. - Marauroropck : [MI'TY], 2017. - 59 c. : wn., Tabn., cxemsl, rpad.- URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3463.pdf&show=dcatalogues/1/1514
268/3463.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - IMeeTCsl mevaTHblii aHaor.

r) [Iporpammuoe o6ecnieuenue u UHTEepHET-pecypcebI:

IIporpammHoe ob6ecniedeHue

Haumenosanue 110 Ne norosopa Cpoxk neiicTBuS TUIICH3UU
MS Office
2007(Besoperix) K-171-09 ot 18.10.2009 OeccpoyHO
MS Windows K-171-09 o 18.10.2009 GeccpouHo
7(benopenk)
7Zip CBOOOJIHO  pacmpoCTpaHsIeMOe OeccpoyHO

CBOOOJTHO

FAR Manager pactpocTpatsemoe 1O 6eccpouHo

IIpogeccnonanbHbie 0a3bl JAHHBIX H HH(POPMAIHOHHBbIE CIIPABOYHBIE CHCTEMbI



Hassanue xypca

CchlIKa

HammonanbHas
WH(pOpMALIMOHHO-aHAIUTUYECKAsT ~ CHCTeMa —
Poccuiickuil HWHIEKC HAYYHOT'O IIMTHUPOBAHUS

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

ITouckoBas cucrema Akagemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnass cucrema - EnawmHOoe OKHO
JocTymna K “HGOPMaIMOHHLIM pPeCypcam

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

@enepanbHOe  TOCYJApCTBEHHOE — OIOJKETHOE
yupexKIAeHUE «DenepanbHbIi UHCTUTYT
MIPOMBIIIIEHHON COOCTBEHHOCTI))

URL: http://www1 fips.ru/

Poccuiickass T'ocynmapctBeHHas  OuOamoTexa.
Karanorn

https://www.rsl.ru/ru/4readers/catalogu
es/

OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb2/Defaul
t.asp

@enepanbHblii  00pa3oBaTeNbHBIA  TOPTAI
Okonomuka. Corronorus. MeHeKMeHT

http://ecsocman.hse.ru/

VYHuBepcuterckas HH(GOpPMAIMOHHAS cHCTEMa
POCCHUA

https://uisrussia.msu.ru

MesxayHapoaHas HayKOMETpUYeCKast
pedepaTuBHas U TOTHOTEKCTOBas 0a3a MaHHBIX
HavyuHbIX n3naHnuii « Web of sciencey»

http://webofscience.com

MexayHapoaHas pedeparuBHas 5
ITIOJIHOTCKCTOBAsA CHp aBOYHas1 68.33. JAHHBIX
HayYHBIX U30aHUU «Scopusy

http://scopus.com

MexnyHapoaHas 0aza MOJIHOTEKCTOBBIX
XKypHasoB Springer Journals

http://link.springer.com/

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne U CIUMINHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TCXHI/I‘-IeCKOC obecnieyeHne JUCHUITIIIMHBI BKIIFOYACT:




Y4eOHbIC ayAWTOPUW Il TIPOBEACHHS 3aHATHH JICKIIMOHHOTO THIA. Y4cOHBIE
ayIUTOpUU U1l TIPOBENEHUS TNPAKTHUYECKUX 3aHITHM, TPYNIOBBIX M WHIUBUAYAIbHBIX
KOHCYJIbTallUM, TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOMW arrecTauuu: MyJbTUMEIUHbIE
CpeZCTBa XpaHEHUsl, epeiaut 1 MpeACTaBICHUs HH(pOpMaLuU

Harnsimaeie matepwanbl: CpaBOYHBIE TAOJHIIBI, NMEYATHBIH pa3gaTOYHBIA MaTepHal
(3amaHud A7t KOHTPOJIBHBIX PabO0T); y4eOHUKH U yueOHbIe TOCOOUS;

Hab6ops! HarmsiaiHbIX TOcoOui 10 TeMaMm:

. «Tennodwuzuka. nmocTpaTuBHBIN MaTepuan IS JISKIIHiD»

. «IudypaBHeHue TemIonpoBOAHOCTH. VITIOCTpaTUBHBIN MaTepUa AJIs JICKITAN»
. «M3myyenue. MmrocTpaTUBHBIN MaTEpUa 11 JICKLIUD)

. «KonBekTuBHBIN Ter1000MeH. UTrocTpaTUBHBIN MaTepua IIsl TCKIIA»

. «HecraunoHnapHslii pexxuM. MiumrocTpaTuBHBIN MaTepua Juisl JICKLIU)

DN B~ W~

VY4aeOHast ayAMTOPUS 1151 BRITIOJTHEHHUS KYPCOBBIX IPOEKTOB (padoT):

KomnbrotepHas TexHuka ¢ naketom MS Office, ¢ monkmouenuem k cetu «IHTepHET» 1 C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAalMOHHO-00pa30BaTENbHYI0 CpEAy YHUBEPCHUTETA.
CrennanusupoBaHHas MeOellb

VY4aeOHast ayAuTOpUS IS IPOBEJCHUS JTAO0PaTOPHBIX paboT:

JlaGopaTopus MeTaTyprudeckux nevei:

Oo6opynoBaHue [Tt TPOBEICHHS JIA0OPATOPHBIX PadOT:

1. yCTaHOBKH 11 U3YUEHHUS 3aKOHOMEPHOCTEH CBOOOAHOM CTpyH,

2. yCTaHOBKH JUIsl U3YYEHUS MH)KEKTOPA,

3. YCTaHOBKH JUIs1 OTIPE/IEICHUs IOTEPU SHEPIHU Ha TPEHUE U MECTHBIX CONPOTUBIICHUSIX
C UCII0JIb30BaHNEM ypaBHEeHUs bepHyiu

4. yCTaHOBKU JUI U3YUYEHHUs pEKyTepaluy Teria MpoAyKTOB CTOpaHHUs,

5. yCTaHOBKH JUIsl U3y4€HUs OTEPD TEIJIa CTEHKaMU [1€YU U HarpeBY MACCHUBHBIX TeEJl

[TomereHus 11 caMOCTOSATENBHON pabOThI 00yUarOIIUXCSL:

[lepconanbubie koMmnbroTepsl ¢ maketoM MS Office, Bbixogom B IHTEpHET U ¢ 10CTYIIOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpey YHUBEPCUTETA

[Tomemenne Ui  XpaHeHHsT ¥ NPOPHIAKTHYECKOTO OOCITYKMBaHUS  y4eOHOTO
0o0opyaoBaHUA

Mecta Juisi  XpaHEHUs Y4YeOHO-HAIJSIIHBIX TOCOOMA W y4eOHO-METOAMYECKOMN
JIOKYMEHTaLUU

IIpuiaoxenne 1

Y4eOHO-MeTOoAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOI padoThl 00y4ar0IIUXCS

IlepeyeHb TeM NPAKTHYECKHUX 3aHATHH

Pacuer ropenus ra3000pa3zHoro TOIUIMBA — MPAKTUYECKOE 3aHITHE.

AdpoaHaAMUYECKUH PacuéT ABIMOBOIO U BO3AYLIHOIO TPAKTOB —IPAKTHUECKOE 3aHATUE

PacueT BBICOTBI BIMOBOI TPYOBI —[IPAKTUUYECKOE 3aHATHE

Pacuer tennoBoro 6anaHca, pacxoia TOIUIMBA U TEINIOTEXHUYECKUX MTOKa3aTenen

paboThI EYH - MPAKTUYECKOE 3aHITHE.

5. Pacuer BHemHero Terioo0MeHa B paboyeM MpOCTPaHCTBE HATPEBATEIBHBIX IEYeH
MIPaKTUYECKOE 3aHATHUE.

6. PacueT BpeMeHM HarpeBa MeTajlla IPU PA3IUUHBIX PeKUMax pabOTHI MeYH

MIPaKTUYECKOE 3aHATHUE.

el



Ilepeyennb TemM J1a00PATOPHBIX 3AHATHI

Ornpezenienne noTepb AaBJICHHUS.

H3ydeHne 3aKOHOMEPHOCTEN CBOOOTHOM CTPYH.

UccnenoBanue paboThl HHKEKTOpA

Omnpenenenue ko3 purmerTa TenaonpoBOIHOCTH A.

Harpes Ten npu necranimonapHom pexume. (Kpaesbie ycnosus 111 pona).
IIpoBepka ypaBHeHus bepHysuu .

Tennoas paboTa Kupnuya pereHepaTUBHON HACaJAKU PeKyIeparopa.
Onpenenenue ko3 duumeHTa Temnaonepesadn B 3J€MEHTE peKyneparopa.

Co ANk WD —

Tecmul 013 camonposepku

1. Kakre KOMIIOHEHTHI ONPEAETSIOT IHEPTeTUUECKYIO IIEHHOCTh TOTUIHBA!

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

2. IlpumeHeHne Kakoro TOrmirMBa 3(pPEeKTUBHO B KOMIAKTHBIX MeYaX MPOKATHOTO MPOU3BOJICTBA!
TBEPAOTr0, )KUJKOI0, ra3000pa3HOro?

3. Ilpu kakoM peXuMe TEUeHHUs Ta30B M JKUAKOCTeH B TIOTOKe Ooyiee paBHOMEPHBIE
TEMIIEpaTyPHbIC U CKOPOCTHBIE TIOJISA: MPU JJAMUHAPHOM WX TypOyJIeHTHOM?

4. Ilpu temneparype B pabouem mpoctpaHcTBe neud cBbimie 1000C u HEMmoJIBMKHON MEYHOI
cpee, Kakoi BUJ IIEPEHOCca TEIJIOTH TPe00IaiaeT: U3TyuYeHNUEe U KOHBEKITHS ?

5. Ilpu temnepatype B pabodem npoctpancTBe neud 800 - 1000C 1 MHTEHCHBHOM JIBUXEHUU
MIEYHOU CpeJbl KaKOW BUJ TIEPEHOCA TEIUIOTHI MTPE00IaaeT: U3ITyICHUE UITH KOHBEKITHS?

6. Y kakux Ten OoJble 3HaUYeHHE KOI(PPUIIMEHTA TEIUIONPOBOTHOCTH: Y Ta3000pa3HbIX WIIH
TBEpbIX?

7.V xakux cranei 6osplie 3HaueHHE KOA(h(UILIMEHTa TETJIONPOBOIHOCTH: Y MAJIOYTJIEPOAUCTHIX
WJIH JIETUPOBAHHBIX?

8. Kakoil pexuMm HarpeBa peKOMEHIYETCsS IJii TEPMHYECKH TOHKOM 3arOTOBKH: OJIHO-, ABYX-,
TPEXCTYNEHYATHIN?

9. B kakoM HHTepBalle TemrepaTyp Haubolee MHTEHCHBHOE okucieHme craneit: 800-1000C°,
1000-1275C°, 1275-1375C°?2

10. Kakwue ra3sl ciocooctByroT okucieHuto craieit: CO, C02, CH4, H2, H20, SO2, 02?

11. Kakue ra3sl cnocobcTByI0T 06e3yriepoxkuBanuto craneii: CO, C02, CHs, Hz2, H20, SO2, 02?
12. Kakue wMarepuanbl HCIONB3YIOTCS U1 OTHEYIOPHOTO cJiosi (yTEpOBKHM paboyero
MPOCTPAHCTBA MEYEH: MArHe3WT, JAWHAC, IIaMOT TUIOTHBIM, MIAMOT JIETKOBECHBIN, NHATOMHT,
Tpenen?

13. Kakue marepuasibl UCIONB3YIOTCS JUIS TETUIOM3OJIAIIMOHHOTO CJIosi (yTEpOBKU paboyero
MPOCTPAHCTBA MEYeil: MarHe3wuT, AMHAC, IIaMOT IUIOTHBIM, IIAMOT JIETKOBECHbBIN, IHAaTOMMT,
Tpenen?

14. Kakoii croco0 TersioreHepanuu MpearovYTHTENICH I CKBO3HOTO HarpeBa JJTMHHOMEPHOU
[WIMHIPHYECKON 3aroTOBKU: IUIA3MEHHBIM WM WHAYKIHMOHHBIM? A 17 MOBEPXHOCTHOTO
Harpesa?

15. B kakux meuyax obOecmeunBaeTcsi 0ojee BBICOKAs MPOU3BOIUTEIBHOCTH U PABHOMEPHOCTh
MEXaHUYECKUX CBOMCTB MU MUKPOCTPYKTYPHI IO JJMHE CTaJbHOW MOJOCHI: KOJIAKOBBIX WU
OalIcHHBIX ?

16. Kakume Merogudeckue Te4HM OOECIEeUMBAIOT OOJBIIYI0 IPOU3BOAMTEIBHOCTh U
HANPSOKEHHOCTh aKTUBHOTO TI0/1A: TOJKATEIBHBIE WU C MIATaloIIUMU Oakamu?



17. Yto obecnieunBaeT OCHaIllEHUE HAarpeBaTeIbHON M€Y PEKYIIEPATUBHBIM TEINIOOOMEHHUKOM:
CHIDKEHHME pacxo/la TOIUIMBA, COKpAIleHHEe BPEMEHHU HarpeBa, MOBBIIIEHUE POU3BOUTEIBHOCTH
neun?

18. Kakoit U3 Termioo0OMEHHUKOB UMEET MEPUOANYECKUNA PEeXUM paboThl: pereHepaTUBHbIN WIH
peKynepaTuBHBIN?

19. Kakumu ropenkamMu He0OXOAMMO 000PYAOBaTh M€4b, €CJIN TEMJIOBbIIEICHUE TOJIKHO OBbITH
PAacKHMHYTBIM IO JUIMHE pabodyero MpOCTPAaHCTBA: HMHXKEKIMOHHBIM KOPOTKOILJIAMEHHBIM HWIIH
JUTMHHOTLIAaMEHHBIM TuMa "Tpy6a B TpyOe”?

20. Kakast BbIcOTa JBIMOBOM TpyObl HEOOXOAMMA IMpPHU MOBBIIIEHHOM COJEP’KaHUU BPEIHBIX
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)KEHHUI ONHCHIBAaeT 0OMEH TEIUIONPOBOAHOCTHIO: g=a(t]1-12),
g=(t1-t2)/6/A?

23. Kakue TpyObI 0071a1af0T OOJIBIITUM COMTPOTUBIICHUEM Ha TPCHHE: «TUIPABINICCKUE TTIAJTKUCH
WIN «THIPABINYECKUE ILIEPOXOBATHIE» ?

24. Kakoe M3 ABYX BBIPaKEHUH OMMCHIBAET ypaBHeHUE bepHysM ans peasbHON KHUIKOCTH:
PextPreovtPrres=Prom=const nin Pex+P FCOM+PHL€3+PHOTepb:P o —COnst?

25. Ecnu uucno PeitHonpaca Re 2000, To kakoil pexuM TeyeHUs — JIAMMHApPHBIA WU
TypOyNneHTHBIN?

26. Kakast BbIcOTa JBIMOBOM TpyObl HEOOXOAMMA IMPHU MOBBIIIEHHOM COJEP’KaHUU BPEIHBIX
BbIOpOCOB: Oonee 45m, 6omee 100m?

27. Bo CKOJIBKO pa3 CHU3UTCS TEIUIOBOM TONOK MEXIY JIByMSl MOBEPXHOCTAMH, €CIH MEXKIY
HUMU MIOMECTUTH 2 3Kkpana (mpu ycnosuu E1=E>=E3)?

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

KypcoBast pabora BbIMONHAETCS OOYYAIONIMMCS CaMOCTOSITEIBHO I0JI PYKOBOJICTBOM
npenonaBarens. [Ipu BBIMOJHEHUH KypcOBOM paOOThI OOyYaronIUiics MOJDKEH IMOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTUBHBIM MAaTEpUAIIOM U JPYTUMHU JUTEPATypPHBIMU MCTOYHUKAMH, a
TakkKe BO3MOXKHOCTh CHCTEMAaTH3UPOBAaTh U AaHATU3UPOBATh (DAKTHUECKUH MaTepual Hu
CaMOCTOSITEIIbHO TBOPUYECKH €TI0 OCMBICIIUBATH.

B nauane u3yueHUs TUCHUIUIMHBI MpenojaBaTellb MpejyiaraeT o0ydarolmuMces Ha BBIOOP
HepevyeHb TeM KYpCOBBIX pa®oT. OOydaromuiics caMOCTOSTEIHbHO BBIOMpAeT TeMy KypCOBOMU
pabotel. CoBmajeHne TEM KYypCOBBIX pabOT y CTYJACHTOB OJHOW Yy4eOHOW Tpymmbl HE
JIOMTyCKaeTcsl. YTBEPXKACHUE TEM KYpPCOBBIX pabOT TMPOBOAUTCS €XKErOJHO Ha 3acelaHUH
Kadeapel.

[Tocne BbIOOpa TeMbl mIpenojaBaTeib (OPMYJIHPYET 3aJaHHe 1O KypcoBoW paboTe H
pEeKOMEHAYeT MepeUeHb JUTEPATyphl IS €€ BhINOJHEHHs. VICKII0UNTEIbHO BaKHBIM SIBIISIETCS
UCIIOJIb30BaHUEe WH(POPMAIIMOHHBIX MCTOYHUKOB, @ MMEHHO cHucTeMbl «VHTepHeT», 4To nact
BO3MOKHOCTB O0yJaronuMcs 6oJiee MoJTHO U3JI0KHUTh MaTepHall o BEIOPAaHHOM MM TeMe.

B mpouecce Hamucanus KypcoBoil pa®oThl 0Oydaromuidcsi JOJDKEH pa3oOpaTbes B
TEOPETUUECKUX BOMPOCaxX U30paHHOU T€MbI, CAMOCTOSATEIHHO MTPOAHATU3UPOBATH MTPAKTUUECKHIA
MaTepHal, pa3o0pars 1 000CHOBATh MPAKTHUECKUE MPETIOKECHUS.

[IpenogaBaTens, mpoBepUB padbOTy, MOKET BO3BpPATUThb €€ A J0paOOTKHM BMECTE C
NUCbMEHHBIMU 3aMeuyaHusMU. CTYIEHT JOJDKeH YCTPaHWUTh IIOJIyYeHHbIE 3aMeyaHHs B
YCTaHOBJICHHBIN CPOK, MOCTIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCS.

Kypcosast pabora nomkna ObiTh odopmieHa B coorBerctBuu ¢ CMK-O-CMITY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, coaepkaHUE, OOIMHMe TpaBWiIa BBIIOJIHCHUS U
0 OpMIICHUSY.

[TpumepHBIii TIepedeHb TEM KYPCOBBIX PabOT U MpUMep 3aJaHusI IPEICTABIICHBI B pa3zeie 7
«OLeHOYHbIE cpesICTBa I TPOBEACHUS IPOMEXKYTOYHON aTTeCTaLuN.



IIpunoxenne 2

OneHovHble cpeacrea AJisd MpoBEACHUSA l'lpOMe?KyTO'lHOi;I aTTeCTallumn

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

Ha navanpHOM »dTame (GOpMHpYETCs TMOpPOTOBBIA YPOBEHb OCBOCHHS KOMIICTEHIIUH,
oOyyaromuiicss JOJDKEH 3HaTh TEOPETUYECKHE OCHOBBI METAJUTyPrHUeCKOM TEeIUIOTEXHMKH,
KOHTPOJISI ¥ yNPaBJICHUs HArpeBaTEIbHbIX MEUEH.

Ha ocHoBHOM »5Tanme QopMupyercs CpeaHuil YpPOBEHb OCBOEHHUS KOMIIETEHLUH,
oOydaromuiicss JODKEH 3HaThb TEOPETUYECKUE OCHOBBI, YMETh IOJb30BaThCSl CIPAaBOYHOMN
JUTEPATypOi MO TEMJIOTEXHUKE, MPOBOAUTH OT/AEIbHbIE TEINIOTEXHUYECKHE PACUEThl, BIAJACTh
HaYyaJIbHBIMU HAaBbIKAMU aHAJIM3a TEIUIOBBIX IMPOLECCOB, IPOUCXOISIINX B TEMJI0IHEPreTHUECKUX
yCTaHOBKaX.

Ha 3axmountensHoM 3Tame (GopMupyeTcss BBHICOKMH YPOBEHb OCBOCHHUS KOMIIETCHIIWH,
o0yyaromuicss JODKEH 3HAaTh TEOPETHYECKHUE OCHOBBI TEIUIOTEXHUKH, YMETh I0JIb30BaThCS
CIPABOYHOMN JIMUTEPATYpPOH MO TEIIOTEXHUKE, IPOBOAUTH TEIUIOTEXHUYECKUE PacueThl, BIaJETh
HaBBIKAMU aHAJIM3a TEIJIOBBIX MPOLECCOB, IPOUCXOAIIUX B TEMJIOIHEPI€TUUECKUX YCTAaHOBKAX,
MCIIOJIb30BaTh Pa3InYHbIE AUArPAMMBbI JJISl pacyeTa MapaMeTpoB U MPOLIECCOB

a) [Imanupyemble pe3yabTaThl O0y4YeHUs M OLIEHOYHBIC CPEACTBA IS MPOBEACHUS
IIPOMEXYTOUYHOU ATTECTALIUH.

Crpykry
PpHBIA
HIIEMEHT
KOMIIETE
HIMH

[Inanupyemsle pe3ynbTaTsl

o0y4eHus

OneHouHbIE CpecTBa

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

3HaTh

OCHOBHbLE
3AKOHOMEPHOC
mu npoyeccos
2eHepayuu u
nepenoca
meniomol,
OCHOBHbLE
3AKOHOMEPHOC
mu npoyeccos
2enepayui,
nepenoca
meniomol,
o8udicerus
HCUOKOCU U
2a308;
OCHOBHbLE
3AKOHOMEPHOC
mu npoyeccos
2enepayui,
nepenoca
meniomeol,
osudicerus
HCUOKOCMU U
20308
npUMeHUmebH
0K

Hepeqenb 60NpPOCO8 K IK3AMEHY .

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. CmpytiHoe 08udiceHue 2a3os.
Csoboonas u oepanuyennasn cmpys. Coyoapenus
cmpyil.

5. Lupkynayus u peyupkyiayus 2a308 6 neyu.

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

7. Xapaxmep 0sudicenus 2a308: c60000HbIU, U
BbIHYIHCOCHHDLU. Pedxcum 0eudicenus: 1aMUHAPHDBLI,
mypoynenmusii. Kpumepuii Petinonvoca.
Bo30yx00yexu u eenmunsimopul. [lomepu snepeuu Ha
mpenue u Mecmusle CONPOMuUBIIeHuUs: 8 6OpPosax,
pexynepamopax u 6 ObIMo8blX mpyoax.

S. T'uopasnuueckuii pacuem neuu u ObIMOBOU Mpyobi.
9. Koncmpykyus neuu. nemeHmvl KOHCMPYKYUU.

10. Cmpoumenvrvle mamepuanvl 05 COOPYHCEHUS




CtpykTy

PHBIA
3JIEMEHT [narupyemeie pesysTatsl OneHouHBIE CpesicTBA
KOMIICTE 00yueHus
HIIUU
mexHonocuueck |neveu. Knaccuguxayus ocneynopos u u3onayuoHHbix
UM azpezamam mamepuanos, ux ceoUcmea u cayxcoa.
uepHou u 11. OcHosbl mennosoii pabomvi NiAMEHHbIX Nedell.
Y8emHoul 12. Tennoobmen 8 paboyem npocmpancmee neyu.
memannypeuu, |13. Haepee memanna 6 nevax. I panuunvie ycnosus I, 11
OCHOBbL u 111 pooa.
aHepzochepedic |14. Pacuem epemenu nazpesa « mOHKUX» U
EHUsl, OXPAaHbl  |KMACCUBHBIX» ME.
okpyacaroweu |15. Texnonoeus nacpesa. Oxucnenue u
cpeovl, 00e3yenepodicusanue. Memoovi 6opbOLL ¢ HUMU.
OCHOBHbIe 16. BmopuyHvle sHepeemuuecKue pecypchni.
Hanpasnenus  |17. Ymunuzayus menia 0biMOBbIX 2A308.
9KOHOMUU 18. Pexynepamopwi u ux pacuem.
anepeopecypco |19. Komnvl — ymunuzamopeoi.
8 20. Tennosoti 6ananc neuu.
21. Pacxoo moniuga, e2o onpeoeneHue.
22. Dnepeonompebienue u dHepeocHabICeHue 6
Memaniypauu.
23. Tennomexnuueckue Xapakmepucmuxu pabomsl
neueti. KI1/[, KUT neuyu. npouzgooumenbHocms u
pazmepol neyu.
24. Knaccughuxayus neuetl 015 Hazpeda noo npoKamKy
U mepmMoodbpabomxy, Ko100ywvl, MemooudecKue nedu.
25. bawennvle neuu, ux KOHCMPYKYUsi U mennioeas
paboma.
26. Cnocobul nepedauu menJa.
Ymeth —  noavzogamoucs |[lepeuenv mem 1abopamopHvix 3aHAMUL
CNpasoyHol
aumepamypoii  |I. Onpedenenue nomepv 0aéneHus.
no 2. U3yuenue 3akonomepHocmetl c60000HOU CIMPYU.
mennomexnuke |3. Mccnedosanue pabomul undcexmopa
—  paccyumvieams [#. Onpedenenue K03 puyuenma menionposoonocmu A.
u 5. Haepes men npu necmayuonapHom pesjicume.
ananuzuposam |(Kpaesvie ycnosus Il pooa).
b npoyeccol 6. IIposepxa ypaenenus bepnynnu .
2openus 7. Tennosasa paboma xupnuua pecenepamugHoll
MOonNaued u Hacaoxku pekynepamopa.
mennogvidenen |8. Onpeodenenue ko3ppuyuenma menionepedayu 6
Us, BHeUWHe20 u PIlemMenme peKynepamopa.
8HYMPEHHE20

meniooomena 6
nevax
PA3IUYHO20
MEXHON02UYECK
020 HA3HAYeHUs.
8b10Upamo
PAyUoHAIbHbIE
memnepamypH
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ble U menjiogule
pedrcumbl
pabomul
Memaniypauvec
KUx neueti Ha
ocHoge
pacuemos
2opeHus
monauea,
gHewHe20 u
8HYMPEHHE20
menioooMena

Brnagerts —  Haswvikamu [lepeuenb mem OJisl KypCcoB0O20 NPOeKma.
ananuza 1. Paccuumams u cnpoexmuposams neds ¢
Menioevix wazarowumu barkamu 0isl Hazpesa 3a20Mo8oK U3
npoyeccos, cmanu 45 0o memnepamypul 12600C, pazmepamu 0,265
npoucxodswux [ 0,265 x 6,5 M nod npoxamxy, npouzeooumenbHOCmsio
8 S5m/uac. Tonnuso npupoonwiii 2az, cocmasa 6 %o CH4
memannypeuuec |91,0; N2 —1,0; C2H6 3,0; C3HS -2,0; C4HI10 - 2,0;
KUX neyax CO2-1,0;W—152/cm3; a 1,18, te— 340 0C

—  HaBLIKAMU 2. Paccuumamu u cnpoekmuposams neys ¢
pacuema wazarowumu darkamu 0Jis Hazpesa 3a20Mo6oK U3
Mmemannypaudec [CMmaiu 25 0o memnepamypuot 12500C, pazmepamu 0,21 X|
Kux neueil 0,21 x 4,4 M noo npokamxky, npou380OUmMeIbHOCMbIO 77
—  HaBLIKAMU m/uac. Tonnueo npupoonwiii 2a3, cocmasa 8 % 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. Paccuumambo u cnpoekmuposams mpex30HHYI0 neub C
Memannypauuec [MA2aouumMu 0ankamu Ons Hazpesa 3a20Mo60K u3
Kux neveil cmanu 12XH3 0o memnepamypwt 12600C, pazmepamu
PA3TUUHO20 0,24 x 0,24 x 6,8 m noo npoxamxy,
mexnonozsuueck npoussooumenvrocmoto 60 m/yac. Tonaueo npupooHulil

020 HA3HA4Y€HUA

baz, cocmasa 6 % 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. Paccuumamo u Chpoekmupogamy nedv ¢ uaanoujum
noodom 0151 Hazpesa 3a20mosok uz cmaau 50 0o
memnepamypuol 11350C, pasmepamu 0,27 x 0,27 x 3,9 m
n00 npoxamky, npouzeooumenvrHocmoio 130 m/uac.
Tonauso npupoousiii 2az, cocmasa 6 %o CH4 91,0; N2 —
1,0; C2H6 2,7, C3HS8 -1,6; C4H10— 1,8; CO2 -1,9; W —
202/cm3; o 1,35; te— 300 0C

5. Paccuumamo u cnpoekmuposams mpex30HHYI0
moakamenvHyio neus 01 Hazpesa 3a20Mo60K U3 CIaiu
Cm3 0o memnepamypur 12100C, pasmepamu 0,25 x 0,25
v 3,6 M n0O npoKamky, npou3800UMeIbHOCMbIO 68
m/uac. Tonnueo npupoonwiii 2az, cocmasa 6 %o CH4

60,0, N2 —2,0;, C2H6 10,0, C3H8 -7,0; C4H10 — 20;
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CO2-1,0;W—132/cm3; a 1,10, te—275 0C

6. Cnpoexmupogams MemoouyecKyto 08yX30HHYI0 nevb
07151 Haepesa 3a20mogok uz cmanu 40 0o
memnepamypwoi10350C, pazmepamu0,13 x 0,13 x 4 m
npoussooumenvrocmvto3 7000 ke/vac Tonauso
npupoonwlii 2az, cocmaea 8 %o CH4 81,0; N2 — 4,0
C2H6 2,0, C3HS -6,0; C4HI10 - 5,0, CO2 -2,0;, W —
152/cm3; o 1,10; te— 220 0C

7. Paccuumamo u cnpoexmuposamu neys ¢
wazarowumu dankamu 0Jis Hazpesa 3a20Mo6oK U3
cmanu Cml5 0o memnepamypwr 11000C, pazmepamu
0,21 x 0,21 x 2,8 m noo npoxamky,
npoussooumenvrocmvio 48 m/uac. Tonaueo npupoonulil
cas, cocmasa ¢ %o CH4 59,0; N2 — 6,0, C2H6 12,0,
C3H8-10,0;, C4H10—6,0;, CO -7,0; W — 192/cm3; o 1,2;
te—3000C

8. Paccuumamo u cnpoekmuposams neysb ¢ umazaroujum
noodom 015l 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; C3HS -5,0; C4HI10— 4,0, CO2 -1,0; W —
192/cm3; a 1,30; t2— 295 0C

9. Paccuumambu u cnpoekmuposams neys ¢
wazarowumu barkamu 0isl Hazpesa 3a20Mo8oK U3
cmanu Cm0 0o memnepamypur 12120C, pazmepamu
0,37 x 0,37 x 3,9 m noo npoxamxy,
npouszeooumenvHocmoto 95 m/uac. Tonaueo npupoomsiil
basz, cocmasa 6 % CH4 84,5; H2 — 6,5; C2H6 4,0; C3HS
-1,6;, C4HI0— 1,5, CO2 -1,0, W —212e/cm3; o 1,20, te —
295 0C

10.  Paccuumamv u cnpoekmuposams neus ¢
wazarouwum no0oM 01 Hazpesa 3a20moeokK uz cmanu 40
0,0 memnepamypul 12850C, pasmepamu 0,25 x 0,25 x
8,0 M noo npoxamky, npouzeoouUmeIbHOCmyio 75 m/yac.
Tonnuso npupoouwiii 2az, cocmasa 6 % CH4 91,0; N2 —
1,0, C2H6 2,7; C3HS8 -1,5; C4HI10—- 1,8, CO2 -1,9; W —
202/cm3; o 1,35, te— 300 0C

Obpa3zey 3a0anusi Ha Kypco8ot NPoeKm

Munucmepcmeo obpazosanus u nayku Poccuiickotl
Deodepayuu

DedepanvHoe 20cyoapcmeentoe 6100HcemHoe
0OpasosamenvHoe yupeltcoeHue

Bovicuiezo npogeccuonanrbio2o 0opazoeanus
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«Maznumoeopckuti 20Cy0apcmeeHHblll meXHUYeCKull
yrusepcumem um. I'.1. Hocosa»

Qunuan MI'TY 6 e.benopeyx

Kagheopa memannypeuu u cmanoapmuzayuu

3A/JAHUE
Ha kypcogoti npoexm no OucyuniuHe:
«Memannypeuueckas meniomexHuka

Cmyoenm
npoguis
Damunus Husa
Omuecmeo
Cpok npoexmuposaHus
C no
Pykosooumenv Kypcosoi pabomol cm.

npenoodasamensv [lluwkosa C.I.

1. Tema kypcosozo npoexkma. Paccuumamo u
cnpoexmuposams neub
0J151 Hazpesa 3a20MmoBOK

pazmepamu
00 Co

100 npoxamky. IIpousgooumenvrocms neuu
p=

Mamepuan

3acomoeok

Tonauso:

[ Ipupoonuvlil 2az credyrowe2o cocmasa 8 % :
CH4=
IN2=
C2H6=
OBPA3EL] 3A/IAHHUA
C3H8=
C4H10=
CO2=

> 100%

Brazocoodepoicanue: W=

Kosghgpuyuenm pacxooa 6o3oyxa: o =
Temnepamypa nodocpesa 6030yxa: t@ =

2. Cooeporcanue npoexma (kaxue epagh. pabomoi u
pacuemvl 001CHBL ObIMb BLINOIHEHDL)

1. Xapaxmepucmuxa nevu;

2. Pacuem eopenuss moniusa,

Onpeodenums. HUULYIO MENTOM) CCOPAHUSL

monauea-QPH, pacxoo moniuea na copenue:
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meopemuueckuil LQ, npaxmuyeckutl La, 8b61x00
npoO0yKmoe copenus. meopemudeckuti V0,
npaxmuueckuti Vo, cocmag npooyKkmoe 20penusi:
DICapOnpoU3800UMeNbHOCHb MONAUBA LOIC,
KanopumempuyecKkyro memnepamypy 2opeHus tk.
3. Onpeodenenue memnepamypHo2o pexcuma nedu
(memnepamypuulil epaghux Hacpesa),

4. Pacuem eHeuine2o meniooomena 6 pabouem
npocmpancmee nedu;

5. Onpeoenenue 8pemeru Hazpesda u30enuil;

6. Onpedenenue 0CHOBHbIX paAsmepos nevu,

7. Cocmaenenue mennogozo baniaunca nedu,

8. Pacuem u 6b100p monaugo coicuecaomux ycmpoucms,
9. Pacuem pexynepamopa,

10. Buvibop msaecooymuegvix ycmpoiicms:
BEHMUNAMOPOS, paciem ObLMOBOU MpyObl UlU
borcekmopa;

11. Cocmasnenue mexnoio2uyeckux
xapakxmepucmux, oghopmieHue nosICHUMeNbHOU
zanucku u uepmeoica.

0) ITopsinok mpoBeneHNst NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJIH M KPUTEPUH
OlLlCHMBAHUS:

[TpomexxyTouHasi arTecTanms MO JUCHMIUIMHE «MeTaryprudeckasl TeIUIOTEXHUKA
BKITIOYAET TEOPETHUECKUE BOIIPOCHI, IIO3BOJISIOIIIE OIICHUTh YPOBEHb YCBOCHUS 00YJIArOIIUMHUCS
3HAHUM, 3alMTy J1a0OpaTOPHBIX PaOOT W MPAKTHUECKUE 3allaHMsl, BBISBISIONIME CTEICHb
c(OPMHUPOBAHHOCTH YMEHUH M BIAJCHUH, MPOBOAUTCS B (QOpMe dK3aMeHa U B Qopme
BBITOJIHEHUSI U 3aIUTHI KYPCOBOW PaOOTHI.

DK3aMeH MO0 JaHHOM IUCIMIUIMHE MPOBOJUTCS B YCTHOW (popMe 1O dK3aMEHAIMOHHBIM
OuyeraM, KaKIblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYCCKHX BOIPOCA M OJHO IMPAKTHUECKOE
3aJjaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTIMYHO» (5 0ayioB) — o0yvaronuiicsi 1€MOHCTPUPYET BBICOKHM YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIUI, BCECTOPOHHEE, CHCTEMATHYECKOE M TIIyOOKOE 3HAHHE
y4eOHOTO MaTepuayia, CBOOOJHO BBHIMONHSACT INPAKTHUECKUE 3aJaHMsi, CBOOOJHO ONEpUPYET
3HAHUSIMH, YMECHUSMHU, IPUMEHSET UX B CUTYAIHSIX TIOBBIIICHHON CJIOXKHOCTH.

— Ha OLIEHKY «xopomio» (4 Oamna) — o0ydaromuiicss JEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOITyCKArOTCS
HC3HAYUTCIIbHBIC OHH/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHUA IPU AHAJIMTUYICCKUX ONICpaluiax, I€peHOCe
3HAaHUI U YMEHUI Ha HOBBIC, HECTAHAAPTHBIC CUTYAIUH.

— Ha OIICHKY «yJIOBJIETBOPUTEIBHOY (3 Oaiia) — 00y4yaromuics AeMOHCTPUPYET TOPOTOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0JI€ KOHTPOJIbHBIX MEPOIPUSATHI JIOMYCKAIOTCS
OLIMOKHU, MPOSBISETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HAaBBIKOB, OOydYaroImIuics
UCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHHS TPU OTNICPUPOBAHUU 3HAHUSMHU U YMEHHSIMH TPU UX
MEPECHOCE HA HOBBIC CUTYAllUH.

— Ha OLICHKY «HEYJIOBJICTBOPHUTEIBHO» (2 Oaia) — 00ydaronHiicss TEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOTO MaTepuaia, JOMyCKaeT CYIICCTBEHHBIC OIMOKH, HE MOXET
NOKa3aTh WHTEJUICKTyalIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



— Ha OIICHKY «HEYJOBJICTBOPUTEIBbHO» (1 0amr) — oOydaromuiicss He MOXET I0Ka3aTh
3HaHUS HAa YPOBHE BOCIPOW3BEICHHUS W OOBACHEHHsS WHQPOpPMAIMK, HE MOXET IOKa3aTh
HWHTCJIJICKTYAJIbHBIC HABBIKW PCIICHUA IMPOCTHIX 3a1a4.

KypcoBast paGoTta BbINOIHSETCS MOJ PYKOBOJACTBOM IIpenojaBaTels, B IIPOLECCE €e
HanMcaHusl 00ydYaroluiicsi pa3BUBaeT HABBIKUM K HAayuyHOW paloTe, 3aKperuisisi U OJHOBPEMEHHO
pacmupsisi 3HaHUSA, MOJyYEHHbIE NMPU H3y4YeHUU Kypca «Maremartnyeckas JOTMKa U TEOPHs
anroput™MoB». [Ipu BBIOJHEHMH KypcOBOM paboOThl 0Oydaroluiics IOJKEH I0Ka3aThb CBOE
yMeHHe paboTaTh ¢ HOPMATHBHBIM MAaTE€pPHAIOM U JIPYTUMHU JIMTEPATypPHbIMH HCTOYHUKAMHU, a
TaKXKe BO3MOXXHOCTb CHUCTEMAaTH3UpOBaThb M aHAIM3MPOBAaTh (AKTMUYECKUM MaTepual Hu
CaMOCTOSITEJIBHO TBOPYECKH €r0 OCMBICIINBATS.

B mpouecce Hamucanus KypcoBoil paboThl oOyuaromuiicss JOJDKEH pa3oOpaTbes B
TEOPETUIECKHUX BOMPOCAX NM30PaHHOW TEMBI, CAMOCTOSITEIHLHO IPOAHATH3UPOBATH MPAKTHYECKHHA
Mmatepual, pa3o0parh 1 000CHOBATh MPAKTHUECKUE MPEIOKEHUS.

Ilokazamenu u Kpumepuu OyeHUBAHUA KYPCOBOU PADOMbL:

— Ha OIICHKY «OTIMYHO» (5 OamnoB) — paboTa BBITIOJHEHA B COOTBETCTBUH C 33JaHHEM,
00yyaromuics MOKa3bIBAeT BHICOKUN YPOBEHB 3HAHHI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEACHUS U
o0BsicHeHUs MH(OpMAIMKM, HO W HWHTEJUICKTyaJbHBIE HABBIKM pPEIICHHs MpodjeM W 3ajaad,
HAaXOJKJCHUsl YHUKAIbHBIX OTBETOB K IIPOOJIeMaM, OLICHKH U BEIHECEHUS] KpUTHUECKUX CYKJICHHIA;

— Ha OIICHKY «xopomio» (4 6amra) — paboTa BBIIOJHEHA B COOTBETCTBHM C 3aJaHUCM,
o0yyaromuicsl MOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCIPOMU3BEICHUS U OOBSICHEHMS
UHPOpPMALIMK, HO W HMHTEJUICKTYaJ bHbIE HABBIKM PEIICHUS MPoOJIeM W 3aaad, HaXOXKICHHS
YHHMKaJIbHBIX OTBETOB K IpoliieMam;

— Ha OIEHKY «YJOBIETBOPUTEILHO» (3 Oamia) — paboTa BBITIOJHEHA B COOTBETCTBHH C
3aJaHueM, OOyYaroIMiCsl TMOKa3bIBAeT 3HAHMS HA YPOBHE BOCIPOM3BENEHUS M OOBICHEHMS
UH(POPMALINHU, HHTEIUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HEYJOBJIETBOPUTENBHO» (2 Oayuia) — 3aJjaHHe MPENoAaBaTeNs BBIITOJHEHO
YaCTUYHO, B MPOLIECCE 3aIIUTHI pabOThl 00YUAIOIIHMICS JOMYCKAeT CYIIECTBEHHbIE OLUIHMOKH, He
MOJKET MTOKa3aTh NHTEJUIEKTyalIbHbIe HABBIKU PELICHUs IIOCTaBIEHHOMN 3a1a4H.

— Ha OLEHKY «HEyAoBiIeTBOpuTenbHO» (1 0amn) — 3amaHue MpernoaaBaTelsi BBINOJIHEHO
YaCTUYHO, OOY4YaroLIUiics HE MOXKET BOCIIPOU3BECTH U OOBIACHUTH COJCPKAHHUE, HE MOXKET
NOKa3aTh MHTEJUIEKTyalbHbIC HABBIKM PEIICHUS IIOCTABICHHOM 3a/1a4H.



