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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 000peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu Kageapsl TermmoTeXHHYeCKUX U SHEPreTUIECKUX CUCTEM

IIporokom ot 20 . Ne

3aB. kadenpoii ET. ITGH.IHOpeHKO

Pabouast mporpamMma rnepecMoTpeHa, o0CcykaeHa u oo00peHa s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceqaHuu kageapbl TernmoTeXHHYeCKUX M SHEPreTUICCKIX CUCTEM

IIporokom ot 20 . Ne

3aB. kadenpoii ET. ITGH.IHOpeHKO

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojTy Ha 3aceqanuu Kadeapsl TermIoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl TermoTeXHUUECKHX U SHEPTETUIECKUX CHCTEM

IIporokom or 20 . Ne
3aB. kadenpoit E.I'. Hemmopenko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceaHuu Kageapbl TerIoTeXHHYSCKUX M SHEPreTHICCKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii E.I'. Hemmnopenko




1 Ilesin ocBOEHMSI AMCUMILIUHBI (MOIYJISA)

[{enpr0 OCBOCHMS TUCHHUILIMHBI «MeTamypruyeckas TEIIOTEXHUKA SIBIISIETCS:

pa3BUTHE Y CTYJICHTOB YCTOWYUBBHIX HABBIKOB MPUMEHEHUS (PyHIAMEHTAIBHBIX 3aKOHOB
TErI000MeHa U MEXaHUKU ra3oB, COBPEMEHHOW TeOPHH TOPEHHUS U PAlMOHAIBLHOTO CHKUTaHUS
TOIUIUBA;

dbopMUpOBaHUE Y CTYICHTOB YMEHUS YTCHUS CXEM, YePTEeKel KOHCTPYKIUI U 3JIEMEHTOB
BBICOKOTEMIIEPATYPHBIX METAILTYPTUYECKUX TIeUei U YCTPOUCTB;

M3Yy4YeHHUE CBOWCTB U TpeOOBAHUU MPEAbSBIIEMbIX K MaTepuaiaM, NPUMEHSIEMbIM MPU
COOPYKEHHH IIeYE;

dbopMupOBaHUE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOTMHM HAarpeBa MeTaluia,
YMEHUH TETUIOBBIX PACUETOB;

npuoOpPeTeHNuEe HABBIKOB TEIIOBBIX PacyeToB Ieuei, ropenok, (GOPCYHOK U TOPEHHUS
ra3000Pa3HOr0. JKUIKOTO U TBENIOTO TOILIHBA.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Hucunmmua Mertamryprudeckass TEIJIOTEXHHKAa BXOJUT B 00S3aTENbHYIO YacTh
y4eOHOro 11aHa 00pa3oBaTeIbHON MPOrPaMMBI.

Jnsg  u3ydeHus — AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUSHHSI AUCLUIUINH/ IPAKTUK:

BBeznenue B HanpaBieHue

MarepuanoseneHue

Tenmnodusuka

VYuebHas - 03HaKOMUTENIbHAs ITPaKTHKa

dusznyeckas XuMus

Marematuka

®dusuka

3HaHus (YMEHUs, BJIaJIeHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/ TIPAKTHK:

BBenenue B HanpaBieHue

O06opynoBaHue 11€X0B 00paOOTKHU METAIJIOB IaBJICHHUEM

OCHOBBI MEXaHHKH IIPOLIECCOB 00PaOOTKN METAIIIIOB JIaBICHUEM

Teopust 00pabOTKM METAJIIOB 1aBjieHHEM (JacTh 1)

Teopust 06pabOTKH METAIIOB 1aBIEHUEM (YacTh2)

TexHonornu Npou3BOACTBAa COPTOBOTO ITPOKaTa

VYyeOHass - HaydHO-HCCIEAOBaTelbCcKasi padboTa (MOJyuyeHUE MEPBUYHBIX HaBBIKOB
HAy4YHO-MCCIIEI0BATENIbCKOM paboThI)

[Tpon3BoICTBEHHAs - TEXHOJIOTHYECKas (IPOSKTHO-TEXHOJIOIYeCKast) MpaKTHKa

Tepmuueckast 00paboTka B 00pabOTKe METAIIIIOB JaBJICHUEM

TexHonornu Npon3BOACTBA JINCTOBOTO IIPOKATa

TexHonorust Ipou3BOCTBA THYTHIX ITpoduieit

TexHonorust IpoOM3BOJCTBA METH30B

be3onacHOCTb )KU3HENEATENBHOCTH

[TonroroBka Kk caue ¥ caya rocy1apcTBEHHOTO IK3aMEHa

[Tpon3BoacTBEHHAS - IPENUIUIOMHAS TPAKTUKA

3 Komnerenuun odyyarouerocsi, popMupyemMbie B pe3ybTaTe 0CBOCHHUS

AUCHHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThbl 00y4YeHUs1

B pesynbrare ocBoeHHs MUCHUILUIMHBI (MOAyns) «MeTamnypruyeckas TEIIOTEXHHUKA
o0yyJaroImuics J0KeH 001aaTh CIEAYIOIUMU KOMIIETEHIUSIMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN




OIIK-2 CnocobeH y4yacTBOBaTb B MPOEKTHPOBAHUM TEXHUYECKUX OOBEKTOB, CHUCTEM H
TEXHOJIOTUYECKHUX TMPOILECCOB C YYETOM HKOHOMUYECKUX, HSKOJIOTHYECKHX U COLUATHHBIX

OorpaHHYeHUI

OIIK-2.1 [IpoBOUT TEXHUKO-DKOHOMHYECKOE OOOCHOBAHME M OSKOHOMHYECKYIO
OLICHKY NPOEKTHBIX PEIICHUIN U MHKEHEPHBIX 3a7a4

OIIK-2.2 IIpoBOIUT OLICHKY NNPOEKTHBIX PEIICHUIM U HHKCHEPHBIX 3a1a4, B TOM YHCIIE
3KOJIOTUYECKYIO

OIIK-2.3 AHanm3upyeT W OLEHHBAaeT  paboOTOCHOCOOHOCTh  MPEANPHUATHS

(TeXHUYECKHX OOBEKTOB, CHCTEM M IPOIECCOB) C yYETOM COLHUATHHBIX
OrpaHNYeHUN




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO6m1ast TPy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIsAeT 3 3a4eTHBIX enunnil 108 akaa. gacos, B TOM 4ucIe:
— KOHTaKTHas pabora — 8,4 akaJl. 4acoB:

— ayJAuTOpHAas — 8 aKal. 4acCoB,

— BHeayautopHas — 0,4 akaj. 4acos;
— caMmocTosTenpHas padbora — 95,7 aka. 4acos;
— B opMe npakTudeckoii moarorosku — 0 akaj. gyac;

— IMOJATOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma aTTecTaluuu - 3a4eT

AynutopHas g
KOHTaKTHas pabora E = Dopma TEKyLIEro
Pasnen/ Tema 2 (B aKan. =acax) = E‘ Brn KOHTPOIIA Kon
> & © | caMOCTOATEeNnbHOM | yCIeBaeMOCTH U
JIACIMTUTHHBI R S . KOMITETEHIIUH
Q & paboThI IIPOMEKYTOYHOM
na6. | mpakr. | €8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | O &
1. 1 Pazgen. Meramnyprudeckue
Meyy, TeIUIOTeHepalys B Iedax,
OCHOBBI TEOPUHU TOPEHHSI.
IpopaboTka
1.1 Bgsenenue. Hasnauenue pop
TETUIOBBIX MPOIIECCOB u JIEKLIUOHHOT' O Hanuuue OIK-2.1,
0,5 14,7 | martepuana (Tema . OIIK-2.2,
arperatoB. OOmas  cxema 1.1, Tpustosenie KOHCIIEKTOB JIEKITHH. OTIK-2.3
METaJTyprHYeCKOM 1meun o 1) '
IIpopaboTka
JIEKLIUOHHOT' O Hamune
1.2 Tenoreneparus B redvax. " OIIK-2.2,
patt Marepuana; KOHCHEKTOB JICKLIHIA;

Buasr SHEPIHH, 2 15 OIIK-2.1,
N 2 pelleHue 3a/1a4 | cavya mpakTHYecKuX
HCIIONIBb3yeMOH B Iedax (Tema 1.2 sazau OIlK-2.3

IIpunoxenne 1)
[IpopaboTka
1.3 OcHoBHI TeopHuu ropeHus, JIEKLIUOHHOTO OINK-2.1
YCTPOWCTBAa UL COKUTaHHS 05 5 15 Marepuana; Hammaue OHK-Z'Z’
TOIIJINBA, YTHIIA3ALUS ’ pellIeHHe 33/1a4 | KOHCTIEKTOB JICKIIHH. OHK-Z. 3’
TETJIOTHI MPOTYKTOB CTOPAHUS (Tema 1.3, '
Ipunoxenue 1)
Uroro no pazneny 1 4 44,7
2. 2 Pasgen. OCHOBHBIE THIIBI
TIPOMBIIIICHHBIX MeYeit
[IpopaboTka
2.1 Marepuansi, pop H
HCIIOIb3y€EMBIE B JIEKLIIUOHHOTO amraue OIIK-2.1
Marepuana; KOHCHEKTOB JICKIIHIA; '
KOHCTPYKIHUSAX 0,5 18 P ’ T, OIlK-2.2,
pellieHue 3a/1a4 | c1ava mpakTHYECKUX
BBICOKOTEMITEPATYPHBIX (Tema 2.1 sanau OIIK-2.3
arperaTtos = ’
P Ipunoxenue 1)
IMpopaboTka
2.2 TemmooOMeHHbBIE 2 JIEKIIHOHHOT'O Hamaue OIIK-2.2,
anmaparsl u Hx 2 15 | marepuana (Tema KOHCIIEKTOB JIEKIIHit OIlK-2.1,
CpaBHUTEbHAS OIEHKA 2.2, [Ipunoxenue ’ OIIK-2.3
1)
[TpopaboTka
2.3 OcHoBHBIE THITBI pop
MPOMBIIIJICHHBIX  TIeYeH H VICKIHOMHOro Hannune OIR-2.1,
N 0,5 18 marepuana (Tema . OIIK-2.2,
Ba)KHEWIINE XapaKTePHUCTHKH KOHCIIEKTOB JICKIIHH.
' Xap P 2.3, lP[pI/IJ'IO)ECCHI/Ie OIIK-2.3
UX TEIUIOBOH PaboTHI 1)




Uroro no pazaeny 1 2 51

Uroro 3a cemectp 2 6 95,7 3auér

HTtoro mo aucIuIuinHe 2 6 95,7 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlis perieHust npenycMOTPEHHBIX BUAOB y4eOHONH paOOThl MPU M3YYEHUU UCIIUITIMHBI
«MeTtamrypruyeckasi TeIIOTEXHUKa» B Ka4YeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUH UCTIONb3YIOTCS
KaK TpaZULMOHHBIE, TAK U MOYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

Llenssmu 00pa30BaTEIbHBIX U UH()OPMAITMOHHBIX TEXHOJIOTUHN SIBIISIOTCS:

* aKTUBU3UPOBAHHE MBIIUICHUS 00YyYarOLIUXCS;

* opMHpOBaHUE UHTEPECA K U3YyIaeMOMY MaTepHaiy;

* Pa3BUTHE UHTEIUIEKTA U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIIMXCsl.

JIeKIIMOHHBIN MaTepHaj 3aKperuisieTcss Ha JabopaTOpHBIX paboTax, Ie MPUMEHSETCS
COBMECTHAsl JIeATENILHOCTh CTYJCHTOB B TIpYIINe, HAllpaBJICHHAs Ha pelleHue oOIed 3agauu
MyTEeM CJOXKEHHUs Pe3yJbTaTOB WHIMBUAYAJIbHOW Pa0OThHI YiIeHOB rpynmbl. [y pa3BUTHS U
COBEPLICHCTBOBAHMSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEHl ~ CTYINEHTOB  OPraHM3YITCS
NPAaKTUYECKHE 3aHSATHS B BHUJAE IUCKYCCUH, aHAIM3a PEANbHBIX MPOOJIEMHBIX CUTYallMid Hu
MEXIUCUUIUIMHAPHBIX CBsI3€ll M3 pa3M4HbIX O0JIaCTe B KOHTEKCTE pellaeMoil 3alayu.
[lepenaua HEOOXOAUMBIX TEOPETUYECKHX 3HAHUN M (HOPMUPOBAHHE MPEACTABICHUIN MO KypCy
IPOUCXOIUT C NPUMEHEHHEM MYJIbTUMeAUHHOro obopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Takie MH()OPMALMOHHBIE TEXHOJOTHH, KaK HCIOJIb30BAaHHUE AIICKTPOHHBIX H3JAaHHWN (YTEHHE
JeKUUH ¢ UCMOJIb30BaHUEM CIalI-Npe3eHTalui, 3JIEeKTPOHHOTO Kypca JEeKLHH, rpaduuecKux
00BEKTOB, BHIEO- ayauo- wMatepuanoB (uepe3 HWMutepuer). CamoctostenpHas padboTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpOpabOTKE TeM B IPOLECCe HaNMCaHUsS
pedepaToB, NOATOTOBKH K AMCKYCCHSIM, K KOHTPOJBHBIM pabOTaM M TECTUPOBAHMIO. DTaIlbl
[IO3HABATEJIBHON JAEATEIBHOCTU CTYIAEHTOB IIPEAINOJAraloT IIOCIEN0BAaTENbHO IIOCTaHOBKY
MHTEPECYIOIIEH UX MpoOIeMbl, BIIBH)KEHUE TMIIOTE3 IPU €€ PEIICHUHU, BBIPAKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)Ke pealn3anus IpoaAyKTa B BUAE IyOJIMYHOIO BBICTYIIJICHUS,
JOKJIaja WM 1pe3eHTauuu. KoppeKTHpoBKM 00pa30BaTEIbHOrO NpoIecca MPOXOISAT C
UCIOJb30BaHUEM OOpaTHOW CBS3M MEXIYy IpernojaBaresieM H  OOydaroUMMHUCS —Ha
KOHCYJIbTAIUSX, @ TAKXKE IPU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAMUYECKOE 00ecleyeHre CAMOCTOATeIbHON padoThl 00y4arommXxcst
[Ipencrasneno B npuioxeHuu 1.

7 OneHouHble cpeacrea IJist IpOBECACHUSA I[pOMe)KyTO‘-IHOﬁ aTTeCTallumn
HpeI[CTaBJ'ICHBI B I[IPUJIOKCHUHN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE o0ecTieYeHre TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas auTEpaTrypa:

1. Meramtypruyeckas TeIUIOTeXHUKa | ydeOHoe mocobue / B. U. Jlykbsinenko, I'. H.
Maptsinenko, A. B. Ucanosa, B. B. Uepanuenko. — Bonoraa : Undpa-Unxenepus, 2021, —
200 ¢. — ISBN  978-5-9729-0626-0. —  Tekcr: anekrponHsiii //  JlaHb
ANIEKTPOHHO-OnOMHoTeunass cucrema. — URL: https://e.lanbook.com/book/192517 (nata
obpamenus: 25.05.2023). — Pexxum goctymna: i aBTOPH3. MOJIb30BATEICH.

2. TunbkoBa, C.M. Temnopusrka U MeTaTypruueckas TeIUIOTEXHHUKA © yued. mocobue /
C.M. Tunnkona. - Kpacuosipck: Cub. denep. ya-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcr: anexTponnsrit. - URL: https://znanium.com/catalog/product/1032123

3. JIztozep, B.Sl. TemnorexHuka u TemioBas pabora meuei: yueOHoe mocodue / B.S.
J3tozep. — 3-¢ m3a., crep. — Cankr-IlerepOypr: Jlaws, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TexkcT: 3aekTpoHHbIi // JIaHb: 3IEKTPOHHO-OMOIMOTEUHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/93750

0) lonoJiHMTEILHAS JIUTEpaTypa:



1. Kpyrnos, I'.A. Temnorexnuka: yuyeOHoe mocobue / I'.A. Kpyrnos, P.1. Byarakosa, E.C.
Kpyrnosa. — 2-e u3n., crep. — Cankr-Ilerepoypr: Jlanp, 2012. — 208 c. — ISBN 978-5-8114-1017-0.
—  Tekcr: omektpoHHbii /I JlaHb:  37eKTpOHHO-OMOMOTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/3900

2. bproxanos, O.H. TemomaccooOmen: Yueonuk / O.H. bproxanos, C.H. llleBuenko. - Mockaa:
HUII Undpa-M, 2012. - 464 c. (Breicuiee oOpa3zoBanue: bakamnaspuar). - ISBN 978-5-16-004803-1. -
Tekcr: anexTponnsiit. - URL: https://znanium.com/catalog/product/258657

3. Temmorexuuka: yuebnoe mocodue / B.B. [Ipipaun, A.A. Mansmun, B.I'. Cmupnos, T.JI. Kuwm.
— Kewmeporo: Ky3['TY wumenu T.®D. TopbaueBa, 2017. — 174 c. Pexum pocryma: URL:
https://e.lanbook.com/book/115115.

4. MarseeBa, I'.H. DxcnepuMeHTaIpbHOE HCCIEAOBAHUE IMPOIECCOB TEIIOOOMEHA: ydeOHOe
nocobue / I'.H. Marseesa, FO.U. TaprakoBckuii, b. K. Cennukun. - 2-¢ u31., moarot. mo med. u3a. 2008 r.
- Maruutoropck: MI'TY, 2011. - 1 snekrpoH. ont. quck (CD-ROM). - 3aru. ¢ Turyn. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119
153/989.pdf&view=true

5. Makapos, A.H. TeriooOMeH B 3J€KTPOAYTOBBIX U (PaKeIbHBIX METAUTypru4ecKuX rnevyax u
IHEPreTUYEeCKUX yCTaHOBKaxX: yueOHoe mocodue / A.H. MakapoB. — Cankr-IlerepOypr: Jlanp, 2014. —
384 c. — ISBN 978-5-8114-1653-0. — Tekcr: anekTpoHHbiii // JlaHb: 37€KTpOHHO-OHOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/50681 (mara o6pamenus: 30.10.2020). — Pexum
JOCTYMA: AJI aBTOPH3. MOJIb30BATENCH.

6. Komies, B.B. TemoBoii pacdeT KoKcorasoBoi Barpanku: ydeOHoe mocobue / B.B. Komes,
A.B. TuxonoB; MI'TY. - Marautoropck: MI'TVY, 2015. - 1 snekrposn. ont. guck (CD-ROM). - 3ar. ¢
TUTYJ. 5Kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/112
3921/1407.pdf&view=true - MakpooObeKkT. - TekcT: ameKTpoHHbINA. - CBeACHUs AOCTYIHBI TaKXKe Ha
CD-ROM.

7. MatBeeBa, I'.H. DkcnepumeHTanIbHOE HCCIEIOBAHHE MPOIIECCOB TEIJIOOOMEHA: ydeOHOe
nocobue / I'.H. Marseesa, }0.1. Taprakosckuii, b.K. Cennuku. - 2-e u3., moaror. mo ned. ua. 2008 r.
- Maruutoropck: MI'TY, 2011. - 1 anekrpoH. ont. quck (CD-ROM). - 3aru. ¢ Turyn. sxkpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119
153/989.pdf&view=true - MakpooObekT. - TekcT: 3neKTpOHHBIA. - CBeleHHs JOCTYIHBI TaKXKe Ha
CD-ROM.

B) MeToanyeckne yKazaHus:

1. 3nokaszosa, H.I'., lBaHoB, [I.A. JlaGopaTopHbIil mpakTUKyM o JucuumianHaM «TorumBo u
TCVY», «Teopus u npakTuka Teriorenepanumy. Marauroropck: M3a-so Marautopek. roc. TeXH. yH-Ta
uMm. I"."1.Hocosa, 2013. 53 c.

2. CseunmkoBa, H.IO. IIpakTHKymM IO TEXHHUYECKOW TEPMOIMHAMUKE W TEIUIOTEXHHKE:
npaktukyMm / H.}O. Ceunnkona, C.B. IOauna, A.B. 'opoxos; MI'TY. - Marautoropck: MI'TVY, 2018. -
1 onektpon. onr. jguck (CD-ROM). - 3Barn. ¢ Turyn.  okpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/35
45.pdf&view=true - MakpooObekT. - TekcT: anekTpoHHbIil. - CBefeHus A0cTynHbI Takxke Ha CD-ROM.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:



IIporpamMmmHoe o6ecneyenne

HaunmenoBanue .
o Ne norosopa Cpok aeicTBus JTULIEH3UN

MS Office 2007 |y, 135 o 17.09.2007 Geceporo
Professional
7Zip CBOOOJTHO 0ECCPOYHO
Adobe Reader  [cBo60aHO 0eccpouHO
Bpayzep Mozilla |cBo6oaHO
Firefox pacrpoctpansemoe [10 Oeccpotmno
Bpaysep Yandex |cBo6oaHO 0ECCPOUHO
Calculate Linux [cBo6oaHO SecopouHo
Desktop Xfce pacupocrpansiemoe 10
FAR Manager  [cBoGoHO 0eccpouHO
Linux Calculate |cBo6omHO 0eccpouHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMANMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIka

0a3za [aHHBIX I[IATEHTHOrO IIOMCKa - 0asa

naanbrx Orbit Premium edition

https://www.orbit.com/

VYHuBepcuterckas MHPOPMALMOHHAS CcHCTEMa
POCCHUA

https://uisrussia.msu.ru

DOneKkTpoHHbIE pecypcbl OuOmmoreku MITY
uMm. I'.11. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickass T'ocynmapctBeHHast Oubmmoreka.
Karamoru

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

denepanbHOE TrOCYyJapCTBEHHOE OOHKETHOE
YUpeKIACHUE «DenepabHbIN WHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Nudopmanmonnas cucrema - EmguHOoe OKHO
JIOCTYIIA K HH(POPMAIMOHHEIM Pecypcam

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

Google

IlouckoBast cucrema AxajaeMusa
(Google Scholar)

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

Hanunonanbuas
MH(POpPMAIIMOHHO-AaHAIUTUYECKAs CHUCTEMa —
Poccuiickuii MHAEGKC HAYYHOT'O IMTHPOBAHUS

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

OnexTpoHHass 0a3a MEPUOIUYECKUX H3JaHUN
East View Information Services, 00O

https://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IGCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIFOYACT:




Y4eOHble ayIUTOPHH AJISl IPOBEJCHUS 3aHATHI JIEKIMOHHOTO TUMA. MylbTUMeIUTHbIE
CpeICTBa XpaHEeHNUs, Iepelauyl U MPEACTaBICHNS HHPOPMAIHH.

VYueOHast ayauropusi Ui IPOBeIeHHs 1a00opaTopHbIX paboT: jabopaTtopusi TOILIMBA U
XUMBOJIOTIOATOTOBKH. ABTOoMaThueckass HacocHas craHuus OASIS; komruiekc 1abopaTopHbIX
YCT@HOBOK I10 OTPE/ICICHUIO XapaKTEPUCTUK TOIUTMBA; KOMIUIEKC JJa0OpaTOPHBIX YCTAHOBOK IO
U3y4YCHUIO CBOMCTB BOJBI; AM3eibHas snekrpoctanius IXM-30; mabopaTopHas ycTaHOBKa IO
M3YUEHHIO TOCIIEAOBATENFHON M TMapajuIelNbHON pabOThl HACOCOB; KOMIUIEKC J1a0OpaTOpHBIX
YCTaHOBOK I10 U3y4YCHUIO (PU3NYECKUX U XMMUYECKUX CBOWCTB BEIECTB; MAaKET ra30TypONHHOM
YCTaHOBKH; BUCKO3HMETD, BBITSKHOM 1mIkad, GIoToMalnHa; 1edb, eHTPOOEKHBINH BEHTUIISTOD;
BECHI AJICKTPOHHBIE, MUKPOCKOII.

Y4eOHblE ayAUTOPUM JUISL TPOBEACHUS NPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBHUIyJIbHBIX KOHCYJIBTALMH, TEKYIEr0 KOHTPOJIA M MPOMEXYTO4HOU arrectanmu. Jlocka,
MeEJL.

VueOHbIC ayaUTOPUH, TOMELICHUS JUIS CaMOCTOSATENBHOH paboThl 00ydYaromuxcs.
[Tepconanbubie kommbioTepsl ¢ nakerom MS Office, Beixomom B MHTEpHET M € IOCTYIIOM B
ANIEKTPOHHYIO HH(POPMAIIIOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

[Tomemenne it XpaHeHHsT ¥ HPOQPHIAKTHUECKOTO OOCITY)KUBaHHS y4eOHOTO
obopynoBanus. Ctemnaxu, celpl s XpaHeHUs: yueOHoro obopyaoBanus. IHCTpYMEHTHI [uist

neMoHATA 1A ﬁﬁﬂﬂTﬁﬂHﬂFﬂ nhonvIorRATUS



ITpunoxxenue 1
Y4eOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSATEIbHOM PadoThl 00y4ar0IIUXCS

TecThl 1JISI CAMONIPOBEPKU

PeiiTunr
CJIOHOCTH
OTtMeTKa 0
BOTIPOCOB
Texct Bompoca Bapuantbl oTBETOB BEIOOpE N
(1-nerkmuit,
3TaJIOHA N
2-CpeTHMIA,
3-CIIOKHBIN)
KJIACCU(UKAIHS 110 TIPOUCXOKACHHIO U
uran p A OrtanoH
arperaTHOMy COCTOSIHUIO
XUMHYICCKUN COCTaB OrtanoH
K o61ueil XapakTepuCcTHKe TEIJIOTa CrOpaHus OrtanoH )
TOIUIMBA OTHOCSTCS: K03 PULMEHT pacxona BO3oyXa Ipu
CXXUT'aHUHN
KOJIMYECTBO HEOOXOAMMOTO JIJIs
TOPEHWSI BO3yXa U BBIXOJ MPOAYKTOB
CTOpaHus
. YIJIEPOJ U KUCIOPOJT
Baxnelime XuMuuecKkue
3JIEMEHTHI TOTUTHBA YIIEPOA 1 BOAOPOL OrajoH 1
OpraHu4eCcKoro KHUCJIOPOJ U BOIOPOL
MIPOUCXOXKICHUS:
YTIEPOAd U a30T
Al,O4 DTanoH
B . SiO, DTanoH
COCTaB HEroproueH
op CaO DT1ajaoH
MHHEpAIbHOH HacTH TOIIHNBA = [~~~ 1
3011 BXOMSIT 2
SO,
N,
OpraHu4ecKas
Kaxkas cepa, conepxamascs B | yoiyenanmas
TOILINBE, HE YYaCTBYET B 2
o cyinaTHas OrajoH
ropeHuu’
OpraHHYecKasi ¥ KOJTueaHHas
JUTSL TBEPJIOTO TOTLTNBA OrajoH
JUTSL SKAIKOTO TOIUIMBA Dranon
XVWMUYECKH aHAIN3 TOTUINBA | JJIS Ta3000pa3HOrO TOTIIHBA
IO BJIEMEHTHOMY COCTaBY HCKYCCTBEHHOTO TPOMCXOXKICHUS 3
TIPUMCHAIOT JUIs Ta3006pa3HOTO TOIIINBA
€CTECTBEHHOT'O MPOUCXOXKICHUS
JUTSI CMECH Ta3000pa3HbBIX TOTIIINB
TUTPOCKOITUYECKast
Kakast yacth BIaru, BHEILHSAS, yIepKUBaeMast MEXaHUYECKU OrasioH
coJieprKaIiencs B TOIUIHBE, 2
TepsieTcst TIpH CyIIIKe? XUMHYECKU CBSA3aHHAS
TUT'POCKOMMNYECKasd U XUMUYCCKHU
CBsI3aHHAS
Kakas Terora cropanus
BBICIIIAsl TEIIOTA CTOPAHUS
TOIINBA COOTBETCTBYET )
ACUCTBUTCIILHOMY KOIMHUCCTBY | yysiyyag temmora cropanus OrajoH
TCIUIOTRI, BRICTIACMOMN TPH IIPY CKUTAHUU C HEJOCTATKOM BO3yXa




CropaHuu B IICYax U TOnKax?

npu O60FaH_ICHI/II/I AYThS KUCJIOPOJOM

IIpU C’)KUTAHUU C HM30BITKOM BO3yXa

JpEeBECHHA
B xakoM Buze TBEPAOIrO
TOILIMBA COJIEpKAHUE T0pd
8 | yrmepona B coctaBe Oypble yrim
OPTaHH4ECKOH MACCh MOKET "oy iepmnie yromm dranon
nocrurath 80-96%7
TOPIOYHE CITAHITBI
Kaxomy razoo6pazaomy JIOMEHHBIN (KOJIOTITHUKOBBIN) Ta3 OTtanoH
TOIUIMBY C TETIOTOU KOKCOBBIif ra3
3
cropanus 3,5-4,0 M /[x/m KOKCOJOMEHHAsI CMECh
9 | COOTBETCTBYET IIPUMEPHBIH TIPUPOAHBIi Ta3
coctas: 9-14% CO ,, ; 25-30%
% 20 CMECh IOMEHHOTO U MTPUPOTHOTO Ta30B
CO; 57-58% N , ; ocranbHoe
} CMECh KOKCOBOTO ¥ IPUPOJTHOTO ra30B
CH,uH,.
7000 xJIx/Kr
10 Temtora cropanus yeinosuoro | 29,3 MIbx/kr Otanon
TOILIHBA! 29,3 kKa/Kr
35,5 M]Ix/kr
WuTepBan 3HaueHUit 0,55-0,65
«IUPOMETPUYECKOTO 0,65-0,85 OtanoH
KO3 QUITUCHTA» JISI 0,85-0,95
11 | OpUEHTHPOBOYHOTO 0,95-1,05
OIIPE/CIICHNs JCHCTBUTENBHOH | () 35.0 45
TEMIIEPaTyphbl B IeYax U
TOTKaXx: 0,45-0,55
TEIJIOBOM HArpy3Kou neuu
Haubonpmree komudecTBo N
TEIUIOBOM MOIIHOCTBIO MEYH OrajioH
TEIUTOTHI, KOTOPOE MEYb MOXKET
1p | HOPMasbHO (6e3 Henoxora TEIUIOBBIM PEKUMOM IEYH
TOIUIMBA B pabouem
KO3 (DUITUEHTOM HCIIOIb30BaHUS
MPOCTPAHCTBE) YCBOUTH,
Tera
Ha3bIBACTCS: —
K03 (HUITUEHTOM I0JIE3HOTO JICHCTBUS
WHTEHCUBHOCTH PA0OTHI TIEUH OranoH
WHTCHCUBHOCTb TETJIOBBIJICIICHNS B
VY nenbHas Heqn
MPOU3BOUTEIHHOCTD >
13 P a 4acoBOI 00bEM IPOU3BOJICTBA
(HampsHKEHHOCTH 110/1a TIeUH )
0
XapaKTepU3yeT: % BBIXOJIa TOJTHOTO MPOAYKTA
pasMepsl pabovero MpocTpaHcTBa
arperara
BCE XUMHUYECKHE PEAKIIUH, UITYIIHE C
TIOJIOKUTENBHBIM TEIUIOBBIM () (HEeKTOM
BCE XMMHUYECKUE PEAKIUH, UAYIIHE C
UTo y4uThIBACTCS B CTaThe TOJIO’KUTEIIBHBIM TEILIOBBIM Sraon
«TEIIOTa SK30TEPMHUUECKUX 3¢ hexkToM, KpOME PEeaKI|il TOPeHHS
14 peakuuii» MNPUXOJAHOM YacTh | TOILIUBA.

TEIuIoBoOro OanaHca
TETUIOTEXHUYECKUX
arperaros?

TCIUIOTA, BbIACIIAEMAs IIpHU rOPCHUN
TOIIMBA

TCIIJI0TAa, BHOCHUMAaA UCXOAHBIMH
TCXHOJIOT'MYCCKUMU MaTCpUaIaMu

TCIUIOTA, BHOCUMAA HAarpe€TbiMu
BO3J1YyXOM U TOIIJIMBOM




€YU NMMOCTOSAHHOI'O ).IeﬁCTBHSI,

TeMIepaTypa B KOTOPbIX HE MEHSETCS OtajoH
CO BpeMeHeM
MeYr IePHOANIECKOTO JEHCTBUS, C
K kaxomy Tumy neuei MIEPEMEHHON BO BPEMEHH
15 | oTHOCATCS MEeTOAMYECKHE TEMIIEpaTypoil
neqn? [I€YU C OJJUHAKOBOM TEMIIEPATYPOU 110
JUTHHE pab0ovyero MpoCcTPaHCTBA
€YU C MaKCUMAaJIbHOM TeMIlepaTypoil
IIPH BXOJIE 3aTOTOBOK B pabouee
MIPOCTPAHCTBO
KO3(p PUITMEHTOM ITOJIE3HOTO
OtajioH
TETUIOUCTIONB30BaHUS (K.11.T.)
KO3 PHUINEHTOM MOJE3HOTO JEHCTBUS
KauecTBo paboThl ieun, ee (k.a.m.)
16 | coBepIIEHCTBO KaK TEIUIOBOTO | KOJIMYECTBOM TEILIOTHI, KOTOPOE
arperara XapakTepH3yeTcs: MOJIAIOT B NIeYb
(M[Lx/)
YAETBHBIM PACXOJIOM TOTUIHBA (T.Y.T./T
TIPOTYKIIHH)
K OrHEyTNOpHBIM OTHOCAT 1580 °C Oranon
MaTepHaibl, OTHEYTIOPHOCTh 1780 °C
17 | KoTOpBIX HE HIDKE (110 1680 °C
CTaHAapTaM | TEPMHHOJIOTHU
Poccun): 1880 °C
OTHEYTIOPHBIE
M3z ¢ OrHEYNOPHOCTEIO BBICOKOOTHEYIIOPHBIE OrajoH
18 | 1770-2000 °C orHOCSTCS K _
BUY: BBICIIIEH OTHEYTIOPHOCTH
TETUTOU30JIIIUOHHBIE
[IAMOTHBIE
B kakux orueynopax B AUHACOBBIC OTajioH
19 | xauecTBe OCHOBBI BBICOKOTIIMHO3EMHUCTHIE
mpeobiamaer SiO,? [UPKOHHEBBIC
(hopcreputoBsie
KHCITBIC
20 B kakux oraeymnopax OCHOBHBIE OrasoH
ocHoBoH siBisiercs  MgO? BCIIOMOTAaTeJIbHBIC
HEUTpalbHbIE
Kakue u3 npuBeaeHHBIX MAarHeSHTOBbIC
o1 | OTHEYTOPOB HMEIOT MeHbInui | AMHACOBBIC
KO3 QUITUCHT IIEHOILIIAMOTHBIE DranoH
TEIJIONPOBOHOCTH? AMOTHEIC
Kakue oraeynopst [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JTIMHACOBBIC Oranon
KOJINYECTBO TEIIOCMEH MATHE3HTOBBIC
(repmoy napos)? BBICOKOTJINHO3EMUCTHIC
yBEJMUEHHE TUIOTHOCTH HAOWBKHU BaTHhI,
acbecra u Jip.
@akTophl, yIydlIaromue
23 | Ka4ecTBO TEIUIOU3OIALUA YBITXKHCHHC ITOPHCTRIX
o TETJIOU30JIITOPOB
neyel, TOMoK, MapornpoBOJIOB
MPUMEHEHUE TEIUION30IALUH
OtajoH

00JIbIIIeH TOPUCTOCTH




MPUMEHEHUE TeTION30JISIIH OOJIbIIeH
IUIOTHOCTH
[IPUMEHEHUE BaKyyMHO-MHOTOCJIOMHOMN
OtasoH
TETIIOM30JISALIHH
0e3 IMpeIBapUTEIHLHOTO CMEIICHHS DtanoH
K kakoli rpynne oTHOCSTCS I0CKOILIAMEHHEIE
HOPMAJIN30BAaHHBIE TOPEIKH
24 KOPOTKOIUTAMEHHBIE
TUNa «Tpyda B TpyOE»
xoncTpykuun Cranbnpoexra? | © TIPCABAPATCIBHBIM CMCIICHHEM
WHKCKIIMOHHBIE
VKakKuTE NPaBUIBHYIO CO,, H0, N
IIOCJICAOBATCIBbHOCTD N2 , H201 C02
yOBIBaHUS KOHLICHTPALIHH
25 | KOMIOHEHTOB MPOIYKTOB N, CO,, H,0 Orajion
ropeuus TtomiMBa Bredaxu | H,O, N,, CO,
TOIKAaX TPH CKUTAHUU B H,0,CO,, N,
aTMoc(hepHOM BO3IyXe CO, N,.H,0
MAaJOYTJIEPOTUCTEIC
Kakwue cranu obnanaror CPEIHEYTIIEPOIICTBIE
oG | MCHBIIMM K03(1)(1)HHH6HT06M BBICOKOYTJIEPOIUCTHIE
TETIONPOBOTHOCTH U TPEOYIOT
POBOZL Tpeby HHU3KOJICTHPOBAHHBIC
0oJjiee MeJIEHHOTO HarpeBa?
BBICOKOJIETUPOBAaHHbBIE OtajioH
N3MCHCHMS HAIIPABJICHUA ITOTOKA Dranon
Kakue 13 epedrciIeHHbIX W3MEHEHHUS CeYeHHs KaHasa Oranon
(aKTOPOB IPHBOAT K BXOJI IOTOKA B KAHAJ U BBIXOJ U3 HETO OtajoH
97 IOTEPSM IaBICHUA HA TPCHUEC O CTCHKU KaHaJla
MECTHBIC CONPOTHUBIICHUS MIPU | CIUSHUE U pa3/ielieHHe TIOTOKOB OtanoH
JBH)KCHUM Ia30B 10 TpyOaM u MPOXOKICHUE YEPE3 IIIOCKYIO PEIIETKY
9 . Oranon
KaHajam WM JPOCCEIILHYIO a0y
IIEPOXOBATOCTh CTEH TPYO, KAaHAJIOB
IlepeyeHb BONPOCOB IS CAMOCTOSATEIbHOM PadoThI
Tema 1.1

1. Haznauenue u kinaccupukanus MeTaIypruyecKux rneyen.
2. Ha3znauenue u o01mas cxema MpoMBIIUIEHHON MeYH.

Tema 1.2

1. HarpeB nyroBoii u miiazmMenHblid. HaszHnauenue, ob6mactu 3 QeKTHBHOTO NIPUMEHEHUS.

2. HarpeB nnaykuuonssiii. Haznauenue, oonactu 3¢ (peKTUBHOTO MPUMEHEHUS

3. HarpeB 31eKTpOCONpOTHUBICHHEM U 3JEKTpOHHONy4YeBoW. HazHaueHue, oOGmactu 3¢p(HEeKTUBHOIO

IMPUMCHCHUS.

Tema 1.3
1. Buasl TonanBa U BX COCTaB. Y CJIOBHOE TOILIMBO.

2. OCHOBHBIE XapaKTEPUCTUKH TOIUINBA.

3. YcrpoiicTBa A CKUTaHUS TOTUIMBA.

4. ConepkaHue U MOCIEI0BATEIIbHOCTh PACYETOB TOPEHUS TOTIIMBA.

Tema 2.1
1. Matepuaisl, IpuMEHsEMBIE B II€YaX.
2. OCHOBHBIE AJIEMEHTHI KOHCTPYKLIUN MEeYei.

3. OCHOBHEBIC THUIIBI IJIaBUJIBHBIX, HArpCBATCIbHBIX U TCPMUYCCKUX IeYe.

4. OrHEeynopHbIE MaTEePHAIIbl, KX OCHOBHBIE CBOWCTRBA.




5. Tennon30nsUMOHHBIE MATEPUAIIBI, UX OCHOBHBIE CBOKCTBA.

Tema 2.2

1. Hcnosp30oBaHWE BTOPHUYHBIX DSHEPropecypcoB. THmbl TEMIOOOMEHHHKOB, WX Ha3HAYCHUE W
CpaBHUTEJbHAs OIICHKA.

2. OCHOBBI TEOPHUH MOAOOUS ¥ MOJICTUPOBAHUS TEIVIOTEXHUYECKUX U TEINIOOHEPTETHYECKUX MTPOIIECCOB
1 000pyIOBaHMUSL.

3. OuncrkKa JLIMOBEIX I'a30B.

Tema 2.3
1. Knaccugukarus npoMbIIUICHHBIX MTEYEH.
2. BcnomorarensHOEe 000pyA0BaHUE TICUCH.



[Tpunoxenue 2

OueHo4yHbIe CPeICTBA /1JI51 MPOBEIEHUS MPOMEKYTOUYHOM aTTecTallun

a) Ilnanupyembie pe3yJbTaTbl 00y4eHHUS M OLIEHOYHbIE CPeACTBA AJIS NPOBeAeHHs IPOMEKYTOYHOMH ATTEeCTALMU:

CTpykTyp

HBIH
3JIEMEHT
KOMIIETEeH
137001

I[nanupyembie pe3yabTaThI
o0yueHust

OueHovHbIE cpeacrBa

OIIK-2: CriocoOeH y4acTBOBaTh B MPOCKTUPOBAHUN TEXHUUECKUX OOBEKTOB, CHCTEM M TEXHOJIOTHYECKHUX MPOIIECCOB C YUETOM SKOHOMUYECKHX, SKOJOTHUYCCKUX H
COIIMATBHBIX OTPAHUYCHHN

OIIK-2.1

[IpoBoauT
TEXHUKO-2KOHOMHYECKOE
000CHOBaHHE U
SKOHOMUYECKYIO OICHKY
MPOEKTHBIX PEIIeHUN U
WH)XCHEPHBIX 3314

CIucoK KOHTPOIBHBIX BONIPOCOB:

. Bugpl TonnmBa 1 UX cocTaB. Y CIIOBHOE TOILIHBO.

. OCHOBHBIE XapaKTEPUCTHKH TOILIHBA.

. YCTpoHCTBa IS CKUTAHUS TOILIUBA.

. ConeprkaHue U MOCIEN0BATEIBHOCTD PACYETOB FOPEHNUS TOILIUBA.

. Harpes nyrosoii u miia3mennsiit. Haznauenue, odnactu 3phekTHBHOTO MpUMEHEHUSI.

. Harpes unnykumonnsiii. Haznauenue, odiactu 3 hekTHBHOrO IpHUMEHEHUsI

. Harpes snexTpoconpoTuBieHHEM U dIEKTPpOHHOTy4YeBoW. HasHauenue, obmactu 3 HeKTHBHOTO MPUMEHEHUS
. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHHUKH NIEYHBIX I'a30B.

. CBOOOAHBIE U YAaCTMYHO OIpaHMYCHHbIE CTPYIHbIC TCUCHHUS.

10. OrpannueHHbIe CTPYHHBIE TeueHHsI. MHXeKTop U 3KEKTOop.

11. Buas! nBukeHus ra3oB B evax.

12. TloTepu sHEpruu Npu ABMKEHUU T'a30B.

13. Koa¢¢puumeHT TemonpoBoAHOCTH cTanei n pakTopsl, BIUAIOIINAE HA HETO.

14. BiusiHue ycaoBui OXJIaXKJEHUsI METalIa Ha €ro CBOMCTRa.

15. OcHOBBI TEOpUH OJOOMST M MOAEIMPOBAHUS TEINIOTEXHUYECKUX M TEIUIO3HEPreTHYECKHUX MPOLIECCOB U 000PY/I0BaHHSI.

O 0 1O\ L bWk —

OIlK-2.2

IIpoBoauT OLIEHKY
MIPOEKTHBIX PEIICHUN U
HWH)XEHEPHBIX 33/1a4, B TOM
YHCIIE SKOJIOTMYECKYIO

[Tpumepst 3aau:

[Ipumep 1. Onpenenuts Temneparypy B HeHTpe cisiba U3 MaJoyriaepoaucToi cranu ToimmHold 6=0.3M, HarpeBaeMoro B METOAMYECKON
30HE MeUH C MATAKMMM HOIOM C by, = 0°C 10ty = 600°C, eciit Temmeparypa IpoIyKTOB cropanus B 30He neun Mensercs ot 800°C 10
1300°C B xomre 30m51. Cpeauuit ko3 duupent Temooraaun npuaaTh 100 Br/mM*K

IIprmep 2. Paccuurars pekymnepaTop U IOJOTPEBa BO3AyXa I CIEAYIONMX YCIOBHH: TeMIepaTypa BO3AyXa Ha BXOJE — BBIXOJIE
pexymneparopa: 0-450°C, Temnepatypa apiMa Ha BXoze B pexyneparop - 1050°C, pacxon rasa Ha otorienne neun B=5.46 m°/c, kommuecTBo
IbIMa Ha BXOJIe B pekyneparop V= 34.9 m*/c. CocraB apMOBBIX rasos: N,=72%, CO,=11%, H, O =17%




CTpykTyp

HBIIf
3J1€MeHT TlxanupyeMEIe pesy.IbTaThl OueHo4YHbIe Cpe/IcTBA
00yueHust
KOMIIeTeH
IHH
IIpumep KOMIUIEKCHOW 3ajauM 110 BapUaHTaM:
Pacuet Bo3nyxoHarpeBaTess JOMEHHOM eun
Pacx | Temme- | Tun Tommso | Temme | Jasm | Bmarocomepxkanme,r/m° | Kospd | Temmo | Pasmep | Kommuectn
on | parypa | Hacaik pa-Typ | eHue U-LIUCH Ta EER N 0
? IyTh | TOXOTP u a Hyts | Jom | Ilpupo | Bosmy T Cropax BO3yXOHa
53 s, eBa BO3/YX A, €HHO | JHOTO xa pacxon ust -rpeBaresne
: MM | BO3MyX aHa Mu/ ro rasa a cMecH it B 610Ke
% HUH a BX0A€C M2 rasa BO3yX TOIIIIUB
st B a ,
HacaJK M Tx/
y w’
1 3500 | 1200 | bmoun | [dom.ra3z 115 0.32 32 19 15 1.23 5.2 041 3
ast “+Ipup.ra
BHHU-1 3
2-2
AHaNU3HPYeT U OLEHHBAET 2 2600 | 1230 | bmoun +ILOM.ra3 140 0.34 25 40 25 1.2 8.0 041 4
paboTOCIIOCOOHOCTH ad Tpvp.ra
NIPEAIPUATHS EI—212-1 3
OIK-2.3 | (Texniiecknx o6beKTOB, 3 | 3100 | 1170 | Tipamo | Jomras | 130 | 035 | 35 | 25 18 | 125 | 51 | 60x60 3
CHCTEM U TIPOIIECCOB) C YIONBH | +mpup.ra
YYETOM COIUAIIBHBIX ) 3
OrpaHHYCHHH 4 | 3300 | 1150 | Bmoun | [lom.ra3 100 0.37 30 35 23 1.22 5.2 041 3
as +mnpup.ra
BHU-1 3
2-2
5 3500 | 1220 | dacon | [dom.raz 110 0.39 35 35 19 1.2 5.0 55x55 4
Has-H | +mpup.ra
K-2 3
6 3600 | 1150 | dacon | [dom.raz 125 0.36 28 32 25 1.24 5.1 65x65 3
Has-H | +mpup.ra
K-2 3
7 2900 | 1190 | Pebpuc | [Jom.ras 120 0.32 25 30 20 1.24 53 65x65 3
Tas- “+rpup.ra
K-2H 3
8 3000 | 1220 | IIpsmo | [om.ras 180 0.33 23 28 20 1.21 53 60x60 4
YroJIbH | tIpup.ra
3




CTpykTyp

HBbIH
Ilnanupyemble pe3yJbTaThbl
3J1€MeHT OueHo4YHbIe Cpe/IcTBA
00yueHust
KOMIIeTeH
IHH

9 5000 | 1200 | bmoun | [om.ra3z 100 0.43 | 33.7 135 25 1.25 5.1 041 4
as +mpup.ra
BHH-1 3
2-2
10 | 3600 | 1150 | dacon | lom.ra3 125 0.32 | 25.2 9.73 25 12 5.1 65x65 4
Has-H | +mpup.ra
K-2 3
11 | 2900 | 1180 | dacon | [lom.ra3 150 0.29 30 25 20 1.25 5.0 55x55 3
Has-H | +mpup.ra
K-2 3
12 | 2700 | 1250 | dacon | [lom.ra3 150 0.35 30 25 18 1.22 5.2 55x55 4
Has-H | +mpup.ra
K-2 3
13 | 2700 | 1000 | dacon | [lom.ra3 110 0.31 | 33.7 185 14 1.2 4.8 65x65 4
Has-H | +mpup.ra
K-2 3
14 | 3800 | 1230 | dacon | [lom.ra3 120 0.39 | 33.7 185 18 1.23 4.9 55x55 4
Has-H | +mpup.ra
K-2 3
15 | 2300 | 1170 | Pebpuc | [lom.ra3 130 0.27 40 30 18 1.22 4.9 65x65 4
Tas- +mpup.ra
K-2H 3
TenoBoi pacueT pereHeparopa
Bapua | Temmnepar Cpennss Bun Makcumans | Temmnepar Cpenumii Tun Pasme | IIponmosmxurensH
HT ypa TeMIepary TOILIUBA Had ypa ko3 dunm | Hacamku p OCTh TIEPHO/IA,
BO3yXa Ha pa TEIUIOBas MIPOAYKTOB €HT TYEHK MUH.
BXOJE B oJI0rpeBa Harpyska CropaHus pacxona U, MM
pereHepaTr | BO3AyXa, neun, MBT | Ha BXoje B | BO3ayxaB
op, C C pereHepaT | pereHeparo
op, C pe
1 20 970 IMpup.raz+1 46.9 1570 1.44 Kaynepa | 160x1 9
5% ma3yTa 60
2 25 1000 Ipup.ra3+2 44.4 1520 1.46 Ietepce | 120x1 10
0% ma3zyta Ha 20
3 30 1050 Ipup.ra3+2 46.0 1560 1.48 Cumenc | 165x1 11
5% ma3zyra a 65




CTpykTyp

HbIii
JIEMEHT

Ilnanupyemble pe3yJbTaThbl

OueHouHbIE CpeACTBA

00yueHust
KOMIIeTeH
170

4 35 1110 [Mpup.raz+3 48 1500 1.50 bpyckos | 140x1 12
0% mazyTa ast 40

5 40 950 [Mpup.raz+1 50 1560 1.3 Kaynepa | 100x1 9
5% mazyTa 00

6 45 1050 [pup.raz+2 48.1 1490 1.34 Ietepce | 120x1 10
0% ma3zyta Ha 20

7 50 1100 [Mpup.raz+2 53.1 1480 1.36 Cumenc | 140x1 11
5% Mmasyra a 40

8 55 1000 [Mpup.raz+3 55.5 1530 1.38 BbpyckoB | 100x1 12
0% MazyTta ast 00

9 20 1150 [Mpup.raz+1 58.2 1570 14 Kaynepa | 120x1 9
5% mazyTa 20

10 25 950 [Mpup.raz+2 54.3 1520 1.44 IMerepce | 140x1 10
0% ma3zyta Ha 40

11 30 1000 [pup.ra3+2 56.5 1560 1.46 Cumenc | 100x1 11
5% masyta a 00

12 35 1050 [pup.ra3+3 48.1 1500 1.48 Bbpyckos | 120x1 12
0% mazyta ast 20

13 40 1100 [Mpup.raz+1 53.1 1560 1.50 Kaynepa | 140x1 9
5% maszyta 40

14 45 980 [pup.raz+2 55.5 1490 1.3 Ietepce | 100x1 10
0% mazyta Ha 00

15 50 950 [pup.raz+2 58.2 1480 1.34 Cumenc | 120x1 11
5% ma3yTa a 20

16 20 1000 [pup.ra3+3 54.3 1530 1.36 Bpyckos | 140x1 12
0% mazyta ast 40

17 25 1050 [Mpup.raz+1 56.5 1570 1.38 Kaymnepa | 100x1 9
5% Mmasyrta 00

18 30 1100 [Tpup.ra3+2 48.1 1520 14 Iletepce | 120x1 10
0% ma3zyta Ha 20

19 35 980 [Tpup.ra3+2 53.1 1560 1.44 Cumenc | 140x1 11
5% Mmasyrta a 40

20 40 1000 ITpup.ras+3 55.5 1500 1.46 Bpyckor | 100x1 12
0% mazyTa ast 00

21 45 1050 Ipup.ras+1 58.2 1560 1.48 Kaymepa | 120x1 9
5% ma3zyra 20

22 50 1100 ITpup.raz+2 54.3 1490 1.50 ITerepce | 140x1 10




CTpykTyp

HbIii

Ilnanupyembie pe3yJabTaThbl
JIEMEHT py pesy

OueHouHbIE CpeACTBA

00yueHust
KOMIIeTeH
170

0% mazyra Ha 40

23 20 950 [Mpup.raz+2 56.5 1480 1.3 Cumenc | 100x1 11
5% mazyra a 00

24 25 1000 [Mpup.raz+3 44.4 1530 1.34 Bpyckos | 120x1 12
0% ma3zyTta ast 20

25 30 1050 [Mpup.raz+1 46.0 1480 1.36 Kaynepa | 140x1 9
5% mazyTa 40

0) [Topsinok npoBeeHusi NPOMEKYTOUHOM ATTECTALMH, MOKA3ATEJM 1 KPUTEPUH OLIEHUBAHMS:

[TpomexyTouHas aTTecTanus Mo JUCLUILUIMHE «MeTrauryprudeckas TEIUIOTEXHHUKa» BKIIOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJISIIOIINE OLICHUTH
YpOBEHb yCBOEHUSI OOYUYaIOIIMMUCS 3HAHUM, U MPAKTUUECKHUE 3a/laHusl, BBIABIAIONINE CTETIEHb C(hOPMUPOBAHHOCTU YMEHHMM U BIaJ€HUN, IPOBOJUTCS B
dbopme 3ayera.

3aueT Mo JaHHOM JAMCUUIUIMHE IPOBOIUTCS B YCTHOU (opMe.

[Toxazarenu U KpUTEpUHU OLICHUBAHUS 3aUeTa:

® Ha OLIEHKY «3a4TE€HO» — 00y4JaroLiics JOJKEH oKa3aTh yPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOM3BECHUS U 00OBSICHEHUS HHOpMalInHy,
HO U MHTEJUIEKTYyalbHble HABBIKM PELIEHHUS MpoOjeM U 3a7ad, HaXOKICHHUS YHUKaJIbHBIX OTBETOB K IpoOiieMaM, OIEHKHM M BBIHECEHMS] KPUTHYECKHUX
cyxnenuil. Tak jxe MOHKHO OBITh MPEJCTAaBICHO TBOPYECKOE 3aJaHHE, B KOTOPOM OTpPaXXEHbI MPOOJEMbI, KacaroIMecsi BCEX AacleKTOB 3alllUThl
OKpY KaloIen cpebl OT BEIOPOCOB/COPOCOB OOBEKTOB SHEPTETHKHU.

® Ha OIICHKY «HE 3a4TEHO» — O0YyYaroIMiCs He MOXKET MOKa3aTh 3HAHUS Ha YpPOBHE BOCHPOM3BEACHUS M OOBSCHEHUS MHPOPMALUHU, HE MOXKET
II0Ka3aTh MHTEIJIEKTYyaJIbHbIE HABBIKU PELICHMSI IPOCTHIX 33/1a4.




