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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena s peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM
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3aB. kadeapoii E.T. ITGI_HHOpeHKO
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3aB. kadenpoii E.I'. Hemmopenko
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y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I". HemmopeHko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Lenbro ocBOeHUSI AUCHUILINHBI «MeTanyprudeckas TeII0TEXHUKa SBISETCS:

Pa3BUTHE y CTYJIEHTOB YCTOWYMBBIX HABBHIKOB MPUMEHEHHS (PyHIAMEHTAIBHBIX 3aKOHOB
Ter1000MeHa U MEXaHUKU ra3oB, COBPEMEHHOW TeOPHH TOPEHUS U PAllMOHAIBLHOTO COKUTAHUS
TOILJINBA;

(dhopMUpOBaHKE y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUI U 2JIEMEHTOB
BBICOKOTEMIIEPATYPHBIX METAITYPTUYECKUX MTeYel U YCTPONUCTB;

M3Y4YE€HHE CBOWCTB M TPeOOBAHUU MPEAbSBIIEMBbIX K MaTepuaiaM, NPUMEHSEMbIM IPU
COOPYXEHHHU I1EYEH;

(dbopMUpOBaHUE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOIMHM HArpeBa MeTajuia,
YMEHUH TEIUIOBBIX PACUETOB;

npuoOpeTeHne HAaBBIKOB TEIUIOBBIX PacyeToB Ieuel, ropenok, (GOPCyHOK U TOPEHUS
ra3o00pa3Horo, XHUJIKOT0 U TBEPIOTO TOIINBA.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuumuimaa MeTtaurypriudeckasi TEIUIOTEXHUKA BXOIUT B 0053aTENIbYIO YacTh y4eOHOTO
11aHa 00pa30BaTeIbLHON MPOTPaAMMBL.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YyMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

Tennodusuka

dusuka

Marematuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLUUILIIMHBI OyIyT
HEOOXOUMBI 1151 U3Y4YEeHUSI AUCIUILIINH/TPAKTUK:

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAJLITYPIUH

[Ipoun3BoacTBEHHAS - MPEAAUILIIOMHAS IPAKTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHust

B pesynbrare ocBO€HMS NUCHUIUIMHBI (MOAyJs) «MeTammypruueckas TEMJIOTEXHUKa»
oOyyaromuiics JoKeH 001a1aTh CIEAYOIIMMU KOMIETEHIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-2 CnocobeH y4yacTBOBaTh B MPOCKTHPOBAHUU TEXHUYECKHX OOBEKTOB, CHUCTEM H
TEXHOJIOTHYECKUX MPOILIECCOB € YYETOM 3JKOHOMHUYECKHX, SKOJOTMYECKHMX U COLMAIbHBIX
OorpaHHYeHUN

OIlK-2.1 IIpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHE U HSKOHOMHYECKYIO
OLICHKY NMPOEKTHBIX PEIIEHUH U MHKEHEPHBIX 3a7a4

OIlK-2.2 [IpoBOANT OLIEHKY MPOEKTHBIX PEIEHUI U MHKEHEPHBIX 3a7a4, B TOM YHUCIIE
9KOJIOTHUECKYIO

OIIK-2.3 AHanmu3upyer W OIeHMBAaeT  paboTOCHOCOOHOCTh  MPENIpUATHS
(TeXHUYECKNX OOBEKTOB, CHCTEM WU TMPOILIECCOB) C YUYETOM COLUAIbHBIX
OrpaHuYeHUMN




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHeayUTOpHAas — 1 aKaJ1. 4acos;

— caMocCTosITeNNbHAs paboTa — 71 akaj. 4acos;
— B popme npakTHuecKoii moaroroBku — 0 akas. 4ac;

dopma arTecTaluu - 3a4eT

AynuropHas ) =
o | xoHTakTHas pabota E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. acax) gEB N P Kon
S 3 ©| caMOCTOSATENBHOM | ycrIeBaeMOCTH U
JUCITUTUTAHBI 3 [~ . | KOMITeTeHIIMH
@) 2 £ paboThI MIPOMEKYTOUHOM
mab. | mpakt. | =g aTTeCTaluu
Jlek. =I] 1
3aH. 3aH. | QU &
1. 1 Pazgen. Meramnyprudeckue
MeYH, TeIUloreHepalys B Ievax,
OCHOBBI TEOPUH TOPEHUSI.
IIpopaboTka
1.1 Bsenenne. Hasnauenue pop
JIEKIUOHHOT'O Hanuuue
TCIJIOBBIX HpOL[CCCOB u
8 | marepuana (Tema KOHCIICKTOB
arperaroB. OOmas cxema o
N 1.1, Ilpunoxenue JICKLIHM.
MCTaJ'IJ]prI/I‘{CCKOI/I IIe4yu. 1)
[IpopaboTka
pop Hanuaue
JICKITAOHHOTO
1.2 Temnorenepauus B KOHCIIEKTOB
MaTepHana; N
neyax. Buael  3HEpruw, 1 9 JICKIMH; cliava
N 4 pelieHne 3aaa4
I/ICHOJ'[b3y€MOI/I B I1e4yax HpaKTI/I‘ICCKI/IX
(Tema 1.2, sanad
IIpunoxenne 1) '
[IpopabdoTka
13 OcHOBBI TEOpHH pop Hannune
. JICKITAOHHOTO
TOpPEeHHUs, YCTPOWCTBA IS KOHCITEKTOB
MaTepHana; N
CHKUTAHUS TOILJIUBA, 4 7,8 JIEKIHH; caada
pelieHue 3a1a4
YTHIM3ALUS TEIUIOTHI (Tema 1.3 MPAKTUYECKUX
MPOJYKTOB CrOpPaHUs v 3aja4.
ponty p Ipunoxenue 1) A
HWroro no pazaeny 5 24,8
2. 2 Paspen. Buemnuii wu
BHYTPEHHHH TETI00OMEH
[IpopaboTka
. pop Hanuuue
2.1 Buennuit u JIEKIIMOHHOTO
N KOHCIIEKTOB
BHYTPEHHHI TEII00OMEH B MaTepuana; N
2 2 JICKIIMH; caaya
pabouem MIPOCTPAHCTBE pelieHue 3a/1a4
. MPAKTUYIECKUX
nevein (Tema 2.1,
3a1au.
4 Ipunoxenue 1)
IMpopaboTka
Hanuuue
2.2 JIBWXKXCHUE XKHUIKOCTH U JIEKITUOHHOTO
KOHCIIEKTOB
Ta30B B TEXHOJOTI'MYCCKUX MaTepHana; o
. 2 2 JICKIIMH; caaya
arperarax YepHOU u pelieHue 3a1a4
N MPAKTUYIECKUX
LIBETHOW METAJIyprUu (Tema 2.2, sanay
npuoxeHue 1) et
Uroro no pazaeny 4 4

3. 3 Pazmen. OCHOBHBIE THITBI

MIPOMBINIJICHHBIX rneyven




ITpopaboTka

3.1 Marepuansl, Hanmnune
JIEKLIHOHHOTO
UCIIOJIb3yeMbIe B MATCPHANA: KOHCIIEKTOB
KOHCTPYKIHSX 2 4221 | 10 p ’ JIEKIIMH; caya
peuienue 3axa4d
BBICOKOTEMITEPATYPHBIX (Tema 3.1 MPAKTHIECKUX
arperaTon o 3azad.
P IIpunoxenue 1) .
[IpopaboTka
3.2 OCHOBBI TEXHOJOTHH pop Hammaue
JIEKIHOHHOTO
HarpeBa MeTaia, BBIOOD KOHCIICKTOB
Marepuana; N
palroHaIbHBIX 2 221 | 10 JICKIMH; cliava
TeMITepaTypHbIX u PCIICHHE 387124 MPaKTHIECKUX
Patyp (Tema 3.2, p
TETJIOBBIX PEXXUMOB 3amad.
IIpunoxenue 1)
ITpopaboTka
3.3 TerooOMeHHbIE JIEKIIUOHHOTO Hamuue
anmaparsl u ux 2 3/31 | 10 | marepuana (Tema KOHCIICKTOB
CpaBHUTEJbHAs OLICHKA 3.3, Ilpunoxxenue JICKIUH.
1)
34 OcHOBHBIE THIIBI ITpopaboTka
MNPOMBIIIICHHBIX Te4Yedl u JIEKIIHOHHOTO Hamaue
Ba)kKHEHIIIHE 3 12,2 | matepuana (Tema KOHCIICKTOB
XapaKTEepPUCTUKH HX 3.4, lMpunoxxeHue JIEKIUH.
TETIOBOM paboTHI 1)
Hroro no pazneny 9 9/721 | 42,2
Hroro 3a cemectp 18 18/7,21| 71 3auéT
18/7,2
Hroro no qucuumnnune 18 ' 71 3a4er

)44




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlnis perieHus npelycMOTPEHHbBIX BUAOB y4eOHONH pabOThl MPU M3YYEHUU IUCLUIIIMHbBI
«MeTamrypruueckasi TEINIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIOIB3YIOTCS
KaK TPaJIULMOHHBIE, TAK U MOLYJIbHO-KOMIIETCHTHOCTHBIEC TEXHOJIOTUU.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBU3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

* pa3BUTHE UHTEIJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepHai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENIbHOCTh CTYJEHTOB B IpYIIe, HAlpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIOXKEHHUS pe3yJbTaTOB HHIUBUAYaJbHOW pabOTHl WiICHOB rpymmbl. s pa3BuTus u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEHl  CTYIEHTOB  OpraHM3YITCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyallMid |
MEXIUCUUIUIMHAPHBIX CBsI3€il M3 pPa3lMYHBIX O0jJacTell B KOHTEKCTE pelIaeMOi 3agauu.
[lepenaua HEOOXOOUMBIX TEOPETUUYECKUX 3HAHUI U (OpPMHUpPOBaHUE IMPEACTABICHUI MO Kypcy
OPOMCXOIUT C HPUMEHEHHEM MyNbTUMenuiiHoro oOopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Taklue HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AAHUN (UTEHHE
JEeKIHMHA C UCIOJIb30BaHUEM Clal-Tpe3eHTalul, 3JIeKTPOHHOIO0 Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamoctosTenpHas pabdoTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH IpOpabOTKE TeM B IpolLecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTallbl
IIO3HABATEIIBHON JEATEIBHOCTU CTYIAEHTOB IIPEAINOJAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
MHTEPECYIOIIEH UX MPOOIeMbl, BbIIBUKEHUE TMIIOTE3 MPU €€ PEIICHUHU, BBIPAKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, @ TAK)KE peanu3anus IpoAyKTa B BUAE MTyOJIMYHOI'O BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 00pa3oBaTeIbHOrO IIpolecca HpOXOJsaT ¢
UCMOJIb30BaHUEM OOpaTHOW CBA3M MEXAy I[IpernojaBaTeieM U OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMX, a TAKXKE IPU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. TunbkoBa, C.M. Temnopusuka u MeTauTyprudeckas TeIUIOTEXHUKA  y4e0. mocooue /
C.M. Tunbkosa. - Kpacuosipck: Cub. dpenep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcrt: anextponHsIit. - URL: https://znanium.com/catalog/product/1032123

2. JIzto3ep, B.S. TeruorexHuka U TemaoBas pabota redeii: yueOHoe mocodbue / B.S.
H3ro3ep. — 3-e um3a., crep. — Cankr-IlerepOypr: Jlanp, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: anekTpoHHblii // JlaHb: 37eKTPOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/93750

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Kpyrnos, I'.A. Temnorexnuka: yueOHoe nmocodue / I.A. Kpyrnos, P.1. bynrakosa,
E.C. KpyrnoBa. — 2-e¢ usn., crep. — Cankr-IletepOypr: Jlanp, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texcrt: anekTpoHHbIi // JlaHb: IEKTPOHHO-OMOIMOTEYHAsT CHCTEMaA. —
URL.: https://e.lanbook.com/book/3900



2. bproxanos, O.H. Terutomaccooomen: Yueonuk / O.H. bproxanos, C.H. llleBuenko. - Mockaa:
HUIl Wnadpa-M, 2012. - 464 c. (Breicmee oOpa3zoBanme: bakamaspuar). - ISBN
978-5-16-004803-1. - Tekcrt: anektponHsbIit. - URL: https://znanium.com/catalog/product/258657

3. Tertorexuuka: yuconoe mocobue / B.B. JIpipaun, A.A. Mansmmn, B.I'. CmupHOB,
T.JI. Kum. — KemepoBo: Ky3['TY umenu T.®. ['opbauesa, 2017. — 174 c. Pexum pocryna:
URL.: https://e.lanbook.com/book/115115.

4. MarseeBa, [.H. DxcnepumeHTanbHOE HCCIEIOBAaHHUE IPOLECCOB TEIUIOOOMEHA:
yuebnoe mocooue / I'.H. Matseea, F0.1. Taprakosckuii, b. K. CeHnuKkuH. - 2-¢ U31., MOATOT. 10
ned. u3f. 2008 r. - Maraurtoropck: MI'TVY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true

5. Makapos, A.H. TemiooOMeH B 3JIEKTPOAYTOBBIX U (haKEIbHBIX METaLTyprUYeCKUX
neyax ¥ SHEPreTHYECKUX yCTaHOBKax: ydeOHoe mocooue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Texkct: anektponnsid // Jlaus:
aJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/50681 (mata
obpaenus: 30.10.2020). — Pesxum goctymna: it aBTOPU3. OJIb30BATEICH.

6. Komues, B.B. TemnoBoii pacuer KOKCOra3oBoil BarpaHku: yueOHoe mocooue / B.B.
KonieB, A.B. TuxonoB; MI'TY. - Maruutoropck: MI'TY, 2015. - 1 s1eKkTpoH. ONT. AWCK
(CD-ROM). - 3aru. ¢ Tutya. akpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues
/1/1123921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 37eKTPOHHBIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

7. MarBeeBa, ['.H. DOxcnepuMeHTanbHOE HCCIEIOBAHUE IMPOLIECCOB TEIIOOOMEHa:
yuebHoe nmocooue / I'.H. Matseesa, F0.1. Taprakosckuii, b.K. CeHnukuH. - 2-¢ u31., MOAroT. 10
neu. u3a. 2008 r. - Marautoropek: MI'TY, 2011. - 1 anexrpoHn. ont. auck (CD-ROM). - 3aru. ¢
TUTYJ. 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true - MakpooObeKT. - TeKcT: MeKTpOHHBIN. - CBeIeHHsI JOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. 3nokazoBa, H.I'., MBanoB, [.A. JlaGopaTopHbIi NPAaKTUKyM IO JUCHUIUIMHAM
«TommuBo u TCVYy», «Teopus u mnpaktuka TeruioreHepanuu». Marautoropcek: M3a-Bo
Marnurtopck. roc. TexH. yu-ta um. I.JM1.HocoBa, 2013. 53 c.

2. CeunukoBa, H.IO. TIpakTukyM MO TEXHUYECKOW TEPMOJMHAMUKE M TEIUIOTEXHUKE:
npaktukyM / H.}O. CBeunukosa, C.B. FOxuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObeKT. - TeKkcT: 31MeKTpOHHBIHA. - CBeIEHHS TOCTYITHBI TAK¥Ke
Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Haumenosanue 110 Ne norosopa CpoK IeCTBUS TUIEH3UU

7Zip ¢B0001HO pacnpocTpansgemoe I10 0eCcCpOYHO




MS Office 2007 |x, 135 o1 17.09.2007 GecepoumHo
Professional

MS Windows 7

Professional(ms  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

Linux Calculate |cBoGoaHO 0eccpoUyHO
FAR Manager CBOOOIHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CcpUIKa

OnexkTpoHHas 0a3a NEPUOIUYECKUX H3TAHUH
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HaumonansHas
WH(pOPMaIMOHHO-aHAIUTUYECKAsT CUCTEMa —
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS

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

[Touckosas cucrema Akagemust Google (Google
Scholar)

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

Nudopmanmonnass cucrema - EnuHOEe OKHO
JIOCTYIIA K HH(POPMAIMOHHEIM pecypcam

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

denepalibHOE  TOCYIAPCTBEHHOE  OIOHKETHOE
YUPEKICHUE «DenepanbHbIi UHCTUTYT
TPOMBIIIJICHHONW COOCTBCHHOCTHY

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

Poccuiickass ['ocymapcTBeHHass OuOnmMoTexa.
Karamoru

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

DnekTpoHHbIe pecypchl Oubdauorexku MI'TY um.
['.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuTeTCKass HH(POPMALMOHHAs CHUCTEMA
POCCUA

https://uisrussia.msu.ru

Mex yHapoaHast HayKOMETpHYECKast
pedepaTHBHAS U MOJHOTEKCTOBAst 0a3a JaHHBIX
Hayunbslx m3gaauii «Web of sciencey

http://webofscience.com

Me:xnyHaponHas pedepaTuBHas U
MIOJIHOTEKCTOBAsl _ CipaBoYHas 0a3a  JTaHHBIX

http://scopus.com

MexaynapoaHas 0a3za MOJTHOTEKCTOBBIX
KypHaioB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJUTIEKIIHS HAyYHBIX
IIPOTOKOJIOB 110 PAa3JIMYHLIM OTPACISIM 3HAHWHI

http://www.springerprotocols.com/

MesxaynapoHas 6a3a ClpaBOYHBIX M3IaHUH 110
BCeM oTpacisiM 3HaHui SpringerReference

http://www.springer.com/references

MexnyHaponHas 0a3a HaydHbIX MaTepHalioB B
obnacTy _(pU3MUECKUX HAyK M HMHXUHUPHUHra

http://materials.springer.com/

MesxnyHapoaHas pedeparuBHas U
MOJIHOTEKCTOBAsl  CIpaBOYHas 0a3a JIaHHBIX
HayJHBIX H3daHui «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayuyHBIX JXypHajoB «HamuroHanbHbIN
ANEKTPOHHO-UH(GOPMALIMOHHBI  KOHLOPLIUYM)
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:




VY4eOHble ayTUTOPUU JJIS IPOBEACHUS 3aHATHH JIGKIMOHHOTO THMA. MylnbTUMeIUIHbIE
CpeICTBa XpaHEHUs], IIepelaui U IPeACTaBIECHUs HH(OPMALIHH.

VY4eOHble ayAuTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAlMi, TEKYIIETO KOHTPOJISA U MPOMEKYTOYHOU aTTectanuu. Jlocka,
MeIl.

VY4yeOHble ayIUTOPUM, IOMEIIEHUS ISl CaMOCTOATENbHOM padoThl 00ydaroUIMXcs.
[Tepconanbubie KoMibioTepbl ¢ akerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEPCUTETA.

[Tomemenne Juis XpaHeHUs W OPOPHIAKTHYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
obopynoBanus. Cremnaxu, cefidsl 1 XpaHeHUs: yueOHoro obopynoBanus. MIHCTpyMeHTHI A
pPEMOHTA JIabOPaTOPHOTO 000PYJOBAHHUS.



OreHOYHBIC CPEICTBA IJIs MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[UN

TecTbl I cAaMONIPOBEPKHU

ITpunoxxenue 1

Peittunr
CJIOXHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuantb oTBETOB BEIOOpE .
(1-nerkuii,
ATAJIOHA .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MPOUCXOXKJICHHIO U arPeraTHOMY OranoH
COCTOSTHUIO
XUMHUYECKUH COCTaB OrtanoH
K o0uieit xapakTepucTiKe | temora cropaHus Dranou 2
TOTTABA OTHOCATCA. KOd(pUITUEHT pacxo/ia BO3AyXa Ipr
CKMTaHUHU
KOJIMYECTBO HEOOXOAUMOTO LISl
TOPCHHMSI BO3/[yXa M BBIXOJI
MPOJTYKTOB CTOPAHUS
. yIIepO U KUCIOPOJT
Baxueilie xummuieckue
3JIEMEHTHI TOIINBA YIJIEpOZ 1 BOLOPOX Orajou 1
OpPraHUYECKOro KHCJIOPOJT ¥ BOJOPOT
MPOUCXOMKICHHS:
yIIIepoJ U a30T
Al,O3 OTtajaoH
B . SiO, DraioH
COCTaB HETOPIOYCH
op CaO OTaJIoH
MHHEpaIbHONU YacTH co 1
TOIUIMBA - 30JIbI BXOST 2
SO,
N
OpraHuyecKas
Kaxast cepa, conepxamascst | yoqeannas
B TOTUIMBE, HE YYACTBYET B 2
o cynb(arHas DraynoH
ropeHun?
OpraHMyecKas ¥ KoJueaaHHas
JUTS. TBEPIOTO TOTLIIMBA OranoH
JUTSL YKHJTKOTO TOTUTURA OrajoH
XUMUYECKHI aHAIIN3 JUTSI Ta3000pa3HOTO TOTUIMBA
TOIUIMBA TI0 DJIEMEHTHOMY HCKYCCTBEHHOTO TPOUCXOXKICHUS 3
COCTaBy HPUMCHAIOT JUTSI Ta3000pa3HOTO TOTUIMBA
€CTECTBEHHOT'O MPOMCXOMKICHHUS
JUTSL CMECH Ta3000pa3HBIX TOILTUB
TUTPOCKOITNYECKas
BHEIIIHSIS, yIepIKUBaeMast Sranon
Kakas qacn)v BJIATH, MEXAHHIEeCKH
coJieprKaIieics B TOIUIHBE, 2
TepseTcs TIPH CyIIKe? XUMHYECKH CBS3aHHAS
TUTPOCKOITUYECKAst U XUMUIESCKU
CBsI3aHHas
Kakas teriora cropanust
BEICIIIAsI TETIOTA CTOPAHUS
TOIUIMBA COOTBETCTBYET 2
ACUCTBUTCIIEHOMY HU3IIAs TETUIOTA CTOPaHHUS DrtayoH




KOJIMYECTBY TEILIOTHI,
BBIIETISIEMO TIPH CTOPAaHUHU
B [€YaxX U TOMKax?

MIPU C)KUTAHUU C HEIOCTATKOM
BO3ITyXa

mpu 000TaIeHUH TYThS
KUCIJIOPOJIOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JIpeBeCcHHA
B xakoM Buze TBEPAOTrO
TOIUIMBA COJIEPHKAHUE Topdh
8 | yrmepona B coctaBe Oypble yrim
OpraHiTCCKON MacChI KaMEHHBIC yTIIH Oranon
MoxeT gocturarb 80-96%7?
TOPIOYHE CIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHUKOBBIN) ra3 OtajioH
TOIUIUBY C TEIIIOTON KOKCOBBIIf Ta3
cropauus 3,5-4,0 MI[;K/M3 KOKCOJTOMEHHAsI CMECh
Q | COOTBETCTBYET NPUMEPHBIH | MPHPOAHBIiL ra3
cocras: 9-14% CO , ; CMeCh JOMEHHOTO U MIPUPOTHOTO
2
25-30% CO; 57-58% N, ; [Ta30B
CMeCh KOKCOBOTO U IIPHPOJTHOTO
ocrampHoe -CH , u H, . pip
razoB
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajioH
YCIIOBHOT'O TOTLIIMBA: 29,3 KKaJI/Kr
35,5 MIx/xr
WuTepBan 3naueHui 0,55-0,65
«IUPOMETPUIECKOTO 0,65-0,85 OtanoH
ko3 dumeHTay st 0,85-0,95
11 | OPMEHTHPOBOYHOTO 0,95-1,05
OHIV)e)leneHm{ 5 0,35-0,45
NeHCTBUTEIHHON
TEMIIEpPaTyphl B M€Yax U 0,45-0,55
TOIKAX:
TEIJIOBOM HArpy3Kou mneuu
Haubomnblee KoaIu4ecTBo TEIIOBON MOIIIHOCTBIO YN Dranon
TEIIOTHI, KOTOPOE TeYb
TEIIOBBIM PEKUMOM YU
19 | MOXeT HOpMaNbHO (6e3
HEJI0’KOoTa TOIUTHBA B KO3 UITUEHTOM HCITOIE30BAHUS
pabodeM MpOCTPaHCTBE) Tera
YCBOHTE, HA3LIBACTCA. K03 QUIMEHTOM TOJIE3HOTO
JIeUCTBUA
WHTEHCHBHOCTH Pa0OTHI IEUN OrajoH
MHTCHCUBHOCTH TEIUIOBBIJICIICHHUS B
VY nensHas Heun
MIPOU3BOAUTEIHLHOCTh =
13 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
o
[e41) XapaKTepU3yeT: % BBIXOJIa TOJTHOTO MPOYKTa
pa3Mepbl pabovero MpoCTpaHCTBa
arperara
BCE XUMHUYECKHE PEAKIIUH, UAYIIHE C
MOJIOKUTEIEHBIM TETUIOBBIM
UTo y4uThIBACTCS B CTaThe OJIOUTE cIIo
s dexTom
«TETUTOTa IK30TEPMHUUIECKIX
| eaKIMiDy TPHXOTHO BCE XUMHUYECKHE PEaKlH, UAYIINE C
YACTH TEIIOBOro Gamanca MOJIOKUTEIEHBIM TETUIOBBIM Sranom

TETIOTEXHUIECKHX
arperaros?

3¢ (hexToM, KpOME PeaKIHii TOPeHUs
TOTUINBA.

TCIUIOTA, BBIACIIACMAs IpHU rOpCHUU




TOILTTMBA

TCIIJIOTA, BHOCHMAA UCXOAHBIMHA
TEXHOJIOT'MYCCKUMHN MaTCpuajlaMu

TCIUIOTAa, BHOCUMAs HAarp€TbiIMun
BO3AYXOM M TOIIJIMBOM

YU IMOCTOSAHHOT O HCﬁCTBHﬂ,

TeMIIepaTypa B KOTOPbIX HE OtasoH
MEHSIETCS] CO BpEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K kaxomy THIy neuei NEPEMEHHON BO BPEMEHH
15 | oTHOCATCS METOJMYECKHE TEMIIEpaTypoi
neqn? II€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0vero NpocTpaHCTBa
MEeYH ¢ MAKCUMAJIbHOU
TEMIIepaTypoii IpH BXOJIE 3aTOTOBOK
B pabouee MpoCTPaHCTBO
K03(ppULIEeHTOM TIOIE3HOTO
bun OTaJoH
TETJIONCTIONB30BaHus (K.II.T.)
K03(ppULIHEeHTOM TOIE3HOTO
KauecTBo paboThI nieun, ee V(b(b 5
nercTBHs (K.I1.1.)
COBEPILEHCTBO KaK
16 KOJMYECTBOM TEIUIOTHI, KOTOPOE
TEIUIOBOT'O arperara
XapaKTepu3yeTcs: TOAAIOT B HICHb
' (M Iox/a)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
K OrHEyTmOpHBIM OTHOCAT 1580 °C Oranon
MaTepHalbl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HE HIKE (110 S
CTaHAapTaM H 1680 °C
TEPMHHOJIOTUH Poccun): 1880 °C
OTHEYHOPHBIE
Vs/ie1us ¢ OTHEYOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtanoH
18 | 1770-2000 °C otHOCSATCA K —
BUY: BBICIICH OTHEYTIOPHOCTH
TEIUION30JIALIUOHHBIE
[IAMOTHBIE
B kakux oraeynopax B ANHACOBBIC OTajioH
19 | kauecTBE OCHOBBI BBICOKOTJINHO3EMHUCTHIC
npeobnamaer SiO,? IIUPKOHHEBHIE
¢dopcreputoBble
KHCJIbIE
20 B kakux orneymnopax OCHOBHBIE OtasoH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kakue u3 npuBeneHHBIX MATHCSUTOBBIC
91 | OTHEYNOPOB HMEIOT AUHACOBBIC
MeHbIIUH K03 GULUEHT MEHOIIAMOTHBIE DrayoH
l’)
TEIUIONPOBOIHOCTH IAMOTHBIC
Kakwue orneymnopsl [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JUHACOBBIC Oranon
KOJINYECTBO TEIIOCMEH MATHC3UTOBBIC

(TepmoymapoBs)?

BBICOKOI'NTMHO3EMHUCTBIC




YBEIMYEHHE TUIOTHOCTH HAOUBKH
BaThI, acOecTa u Jp.

YBIIQKHEHHUE TOPUCTHIX
TEIJION30JISTOPOB

MPUMEHEHHUE TETUTOU30JISIUH

DaxTopHl, YIyqIIAOLIe

Ka4yCCTBO TCIIJIOU30JIAIINH DTajaoH 1

23 9 00JIbIIIeH TOPHUCTOCTH
neyei, TOTIOK,
NPUMEHEHUE TETUTOU30JISIUH
HapoIpOBOIOB N
OoJplIel NIOTHOCTH
NpUMEHEHHUE
BAaKyyMHO-MHOT'OCJIOIHOU Otajon
TETIOU30JISLIUH
K KaKoii rpyIie OTHOCSTCS 0e3 MpeIBapUTETLHOTO CMEIICHHSI OtasoH
HOpMaJIN30BaHHbIE ropesku | MWIOCKOILIAMCHHBIC
24 | Tumna «Tpy0Oa B TpyOe» KOPOTKOIIJIAMEHHbIE 2
KOHCTpYKUUH C TIpeJIBapUTENBHBIM CMEUICHUEM
l’)
CrasbnpoekTa MHKCKIIMOHHBIE
VKakKuTe IPaBUIbHYIO COz, H:O0, N2
IIOCJICI0BATCIIBHOCTH N2 , Hzo, COz
yOBbIBaHMsI KOHIIEHTPAIIUU
25 | KOMIIOHEHTOB MTPOYKTOB Nz, CO2, H0 OrasoH 3

ropenust Tormea B meyax | H,O, N, CO;
W TOIIKAX IIPY CKUTAHMM B 1.0 CO,, N,

aTMoc(epHOM BO3IyXe CO,, N2, H.0

Kaxwue cramu o6mamaror MaJOoyTJICPOANCTBIC

MeHbIIUM K03 dunuenrom | CPCAHCYTIICPONMCTRIC
26 | TEIIOMPOBOHOCTH H BbICOKOYIJICPOAUCTBIC 1
TpeOyIoT 0oJiee MEIUICHHOTO | HU3KOJICTMPOBAHHBIC

Harpesa’? BBICOKOJIETUPOBAaHHbBIE OtajoH
M3MEHEHHUS HAallPaBJICHHUS TOTOKA OtanoH
M3MEHEHUS CeUeHHs KaHasla OtanoH
Kaxkue 13 nepeuncieHHbix BXO/JI TIOTOKA B KaHAJ ¥ BBIXOJI U3 Sranon
(haKTOpPOB MPUBOIAT K Hero
37 | WOTCPAM NaBICHIS Ha TPEHHE O CTEHKH KaHa/a 2
MECTHBIE COIPOTHBIICHUS
CIIUSIHUE U pa3/ielieHHe IOTOKOB OranoH
NP BIDKEHUH T'a30B MO
HPOXOXKICHUE U TUIOCK
TpyOaMm U KaHajiam? PDOXOMCICHHE |CPE3 TIOCKYIO OtanoH

PELIETKY WIIH JPOCCENbHYIO MIali0y
IepOXOBATOCTh CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /ISl CAMOCTOAATEIbHOI padoThI

Tema 1.1
1. Ha3nauenue u kinaccupuKaIys METaLTyprH4eCKUX Meden.
2. Haznauenue u 0011ast cxema MpOMBIIIJIEHHON TIEUH.

Tema 1.2

1. HarpeB nyroBoii u ruiazmMeHnHblil. HazHauenue, o6mnactu 3 PpeKkTUBHOTO TPUMEHEHHUSL.

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

3. HarpeB 5JI€KTpOCONPOTUBICHUEM M 3JIEKTpOHHOIy4eBOi. Hasnauenue, oOnactu
3¢ PeKTUBHOTO MPUMEHECHHS.

Tema 1.3

1. Buasl TOIUIHBA U X COCTaB. Y CJIOBHOE TOILIUBO.
2. OCHOBHBIE XapaKTEPUCTUKHU TOIIIMBA.

3. YcrpoiicTBa AJid CKUTaHUS TOTUIMBA.




4. ConeprkaHue U MOCIE0BATEIbHOCTh PACU€TOB T'OPEHUs TOILIUBA.

Tema 2.1
1. OcHoBHBIC 3aKOHOMEPHOCTH MEXaHHUKH TICYHBIX Ta30B.
2. CocraBieHre ¥ aHajid3 TEIUIOBLIX OallaHCOB IIedeli, OCHOBHEIE
TEIUIOTEXHUYECKHE TIOKa3aTeaIu pabOThI IeUe U MyTH SHEPTOCOEPEIKCHHUSL.

Tema 2.2

1. CBOOOIHBIE M YACTUYHO OTPAHUYCHHBIC CTPYHHBIC TCUCHUSI.
2. OrpaHuyeHHbIC CTPYIHBbIE TeUEHUS. THKEKTOp U 3KEKTOP.
3. Buzbl 1BMKEHUS ra30B B IeUax.

4. [loTepu 3HEpruu MpH IBUKEHUH ra30B.

Tema 3.1

1. Marepuassl, IpuMEHsieMbIE B TIeYax.

2. OCHOBHBI€ 31€MEHThI KOHCTPYKLUN MeYeH.

3. OCHOBHBIE THUIIBI TUIABHJIBHBIX, HATPEBATEIbHBIX U TEPMUUYECKUX TIEUCH.
4. OrHeymnopHble MaTepHalibl, UX OCHOBHBIE CBOMCTBA.

5. Tennou3oysILMOHHBIE MAaTEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOTUM HarpeBa MeTajljla. THIOBBIE PEKUMBI HarpeBa «TOHKHX» H
«MAaCCUBHEIX» 3arOTOBOK.

2. Oco0eHHOCTH HarpeBa KaueCTBEHHBIX CTaJICH.

3. OCHOBBI pacueTa HarpeBa «TOHKHX)» M «MaCCUBHBIX)» 3aTOTOBOK.

4. BnusiHue ycnoBui OXJIaXACHUS METajlla Ha €ro CBOMCTBA.

5. Bunpl 6paka npu HarpeBe MeTajula U yTU CHIDKEHUS [TOTEph MeTallja.

6. KoadduimeHT TenmonpoBoJHOCTH cTalel U (PaKkTOPBhI, BIUSIONINE Ha HETO.

Tema 3.3

1. Wcnonb3oBaHWe BTOPUYHBIX JHEPropecypcoB. Tumbl TEMI00OMEHHHMKOB, HX
Ha3HAYCHHE W CPaBHUTEIbHAS OLICHKA.

2. OcHOBbl TeopurM TMOAOOMSI M  MOAETUPOBAHUSA  TEIUIOTEXHUYECKUX U
TEIUIO3HEPIreTUYECKUX MPOLIECCOB U 000PYAOBaHUS.

3. OuncTKa TBIMOBBIX Ia30B.

Tema 3.4
1. Knaccudukanus npoOMBINIICHHBIX TEYEH.
2. BcnomoratensHOE 000pyI0BaHHUE TICUCH.



[Tpunoxxenue 2

CTpykryp
HbII

JIEMEHT
KOMIIETEeH
U

Ilnanupyemble pe3yJbTaThbl
00yueHust

OueHoYHbIE CpeICTBA

OIIK-2: Criocoben Y4aCTBOBAThb B IPOCKTUPOBAHUN TEXHUYCCKUX O6T>CKTOB, CHUCTEM U TCXHOJIOTUYCCKHUX IPOLECCOB C YYETOM S3KOHOMHUYCCKUX, SKOJIOI'MYECKUX U
COMaJIbHBIX OFpaHI/I‘IeHI/Iﬁ

OIIK-2.1.

IIpoBoaut
TEXHUKO-3KOHOMHUYECKOE
000CHOBaHUE U
HSKOHOMHUYECKYIO OIICHKY
MPOEKTHBIX PEIIeHUN U
WH)XCHEPHBIX 3a/1a4

CHImcoK KOHTPOJIBHBIX BOIIPOCOB:

. Buns! ToruinBa u ux coctaB. Y CIOBHOE TOIUIHBO.

. OCHOBHBIE XapaKTEPUCTUKHU TOIUIUBA.

. YcTpolicTBa Uil COKUTaHUs TOILJIUBA.

. ComeprkaHue U NMOCIIEAOBATEILHOCTh PACYETOB TOPEHHS TOILIHBA.

. Harpes nyrosoii u niasmenHslil. Haznauenue, odnactu 3 ek THBHOTO IPUMEHEHUS.

. Harpes nanykunonnsiit. Haznauenue, obnactu 3¢ hekTHBHOrO MpUMEHEHUS

. Harpes a1ekTpoconpoTuBIIeHHEM 1 3JIEKTpOHHOIYYeBoH. HazHauenne, o6mactu 3¢ eKTHBHOTO TPUMEHEHHS
. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHHUKH TIEYHBIX I'a30B.

9. CBOOOAHBIE W YAaCTUYHO OrPaHUYEHHBIC CTPYHHBIE TEUEHHS.

10. OrpanuyueHHble CTpYHHBIE TeUeHUS. THXEKTOP U 3KEKTOP.

11. Buas! nBuxeHus ra3oB B evax.

12. TloTepu sHEPTHU NIPH JIBHKEHUH T'a30B.

13. Koa¢duuueHT TemonpoBoAHOCTH cTaseil u pakTopbl, BIUSIOIINE HAa HETO.

14. BiimsgHue yciaoBuil OXJIaKISHNS MeTaljla Ha ero CBOMCTRa.

15. OCHOBBI TEOPHH 110JI00MSI 1 MOJIEIMPOBAHUS TEINIOTEXHUYECKUX M TEIUIOIHEPIeTHYECKUX IPOLIECCOB U 000PYI0BaHUSI.

01NN W

OIIK-2.2.

IIpoBoanT OLIEHKY
IIPOEKTHBIX PEIIEHUN U
WHXXEHEPHBIX 33Ja4, B TOM
YUCIE IKOJIOTUYECKYIO

ITpumepsl 3anau:

ITpumep 1. Onpenenuts TeMIepaTypy B IEHTpE cig0a U3 MalOYIIEPOANUCTON cTanu ToimuHoH 6=0.3M, HarpeBaeMoro B METOIUYECKOH
30HE TIeYH C IATAIONIUM TOAOM C tros = 0°C 10 thos = 600°C, eciu Temmeparypa IpoyKTOB cropaHus B 30He neun Mensercsa ot 800°C go
1300°C B xoHue 30HbL. CpepHuii KO3(QGUIKEHT TermIooTaauu npuHATL 100 B/M%- K

IIpumep 2. Paccumtath pexymneparop Ajis MOJOrpeBa BO3/ayXa Ul CIETYIOUIMX YCIOBHIl: TeMIepaTypa BO3[JyXa Ha BXOJE — BBIXOJE
pekynepatopa: 0-450°C, Temnepatypa jipiMa Ha Bxojie B pekymneparop - 1050°C, pacxoy rasa Ha otoruienue neun B=5.46 m%/c, konu4ecTBo
JbIMa Ha Bxojie B pekyneparop V= 34.9 m*/c. Cocras neiMoBbIx razos: N,=72%, CO,=11%, H, O =17%




CTpykTyp

HBII
3J1eMEHT Tlranupyembie pesyLrarhl OuneHouHbIe CpeACTBa
o0yueHust
KOMIIeTeH
MU
IIpumMep KOMIUIEKCHOM 3aa4H 1T0 BApHAHTAM:
Pacuyer Bo3iyxoHarpeBaresst JOMEHHOH ne4u
Pacx | Temmne- Tun Tormeo | Temme | Jlan | Bnarocomepxkanue,r/m® | Koadd | Temno | Pasmep | Konmuectsn
on parypa | Hacazk pa-Typ | eHme U-IIUEH Ta STYEUKN 0
? IyTh | MOJOTp u a Hyte | Hom | Ilpupo | Bosmy T cropad BO3JlyXOHA
53 s, eBa BO3AYX s, €HHO | JHOTO xa pacxon ns -rpeBarerne
2 M3/m BO3IYX aHa Mu/ ro rasa a cMmecH # B OJIOKE
% UH a BXOJIE M2 raza BO3/1yX | TOIUIUB
T B a )
HacaJK MIx/
y M
1 3500 | 1200 | bnoun | [om.raz 115 0.32 32 19 15 1.23 5.2 041 3
as +rpup.ra
BHU-1 3
AHanu3upyeT U OLIEHUBAET 2-2
paboTOCIIOCOOHOCTH 2 | 2600 | 1230 | Bmoun | Jlom.ra3 140 | 034 | 25 40 25 1.2 8.0 0 41 4
NpeaTIpUATH as +rpup.ra
OIIK-2.3. | (TexHWYeCKHX OOBEKTOB, bHU-1 3
CHCTEM U HPOIIECCOB) C 2-2
YYETOM COLMATBHBIX 3 3100 | 1170 | Ilpsmo | [dom.ras 130 0.35 35 25 18 1.25 5.1 60x60 3
OrpaHUYEHUN YrOmbH | +TIpHp.ra
. 3
4 3300 | 1150 | bnoun | [dom.ra3z 100 0.37 30 35 23 1.22 5.2 041 3
ast “+Ipup.ra
BHU-1 3
2-2
5 3500 1220 ®dacon | Jlom.ras 110 0.39 35 35 19 1.2 5.0 55x55 4
Hag-H | +mopup.ra
K-2 3
6 3600 | 1150 | dacon | [lom.ras 125 0.36 28 32 25 1.24 51 65x65 3
Hag-H | +mopup.ra
K-2 3
7 2900 | 1190 | Pebpuc | Hdom.rasz 120 0.32 25 30 20 1.24 5.3 65x65 3
Tas- “+Ipup.ra
K-2H 3




CTpykTyp

HBIH
3J1eMEHT Tlranupyembie pesyLrarhl OuneHouHbIe CpeACTBa
o0yueHust
KOMIIeTeH
HH
8 3000 | 1220 | Ilpsmo | [Hdom.raz 180 0.33 23 28 20 1.21 5.3 60x60 4
YroJIbH | +Tpup.ra
. 3
9 5000 | 1200 | bnoun | [om.ra3z 100 0.43 | 33.7 135 25 1.25 5.1 041 4
ast “+Ipup.ra
BHU-1 3
2-2
10 | 3600 | 1150 | dacon | [lom.ra3 125 032 | 252 9.73 25 1.2 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 | om.ra3s 110 0.31 | 33.7 18.5 14 12 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 | Pe6puc | [lom.ra3 130 0.27 40 30 18 1.22 4.9 65x65 4
Tas- “+Ipup.ra
K-2H 3
TennoBoil pacuer pereneparopa
Bapua | Temnepar | Cpennss Bug Maxkcumans | Temmnepar Cpenuuii Tun Pasme | IIpomomxurensH
HT ypa TeMIepary TOIUTUBA Had ypa kodpdunm | HAcamku p OCTh TIEPHO/IA,
BO3IyXa Ha pa TEIUIOBas MIPOAYKTOB €HT TYEHK MUH.
BXOZE B ITOJIOTPEBa Harpyska CTOpaHUA pacxona 1, MM
peresepar BO3/yXa, neun, MBT | Ha BXoJe B | BO3ayXa B
op, C C pereHepar | pereHeparo
op, C pe




CTpykTyp
HbII

JIEMEHT

Ilnanupyemble pe3yJbTaThl

OuneHouHbIe CpeACTBa

o0yueHust
KOMIIeTeH
HUH

1 20 970 ITpup.raz+1 46.9 1570 1.44 Kaynepa | 160x1 9
5% Masyra 60

2 25 1000 [pup.raz+2 44.4 1520 1.46 ITerepce | 120x1 10
0% ma3zyta Ha 20

3 30 1050 [pup.raz+2 46.0 1560 1.48 Cumenc | 165x1 11
5% masyta a 65

4 35 1110 [Ipup.ra3+3 48 1500 1.50 Bbpyckos | 140x1 12
0% mazyra ast 40

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

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

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

8 55 1000 [pup.ra3+3 55.5 1530 1.38 Bpyckos | 100x1 12
0% wmazyra ast 00

9 20 1150 [Mpup.raz+1 58.2 1570 14 Kaynepa | 120x1 9
5% ma3yTa 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% Mmasyrta a 00

12 35 1050 [Mpup.raz+3 48.1 1500 1.48 BbpyckoB | 120x1 12
0% ma3zyta ast 20

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

14 45 980 Ipup.ra3+2 55.5 1490 13 Ietepce | 100x1 10
0% ma3zyta Ha 00

15 50 950 Ipup.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 Kaynepa | 100x1 9
5% Mma3zyta 00




CTpykTyp
HbII

3JIEMEHT
KOMIIETEH
U

[nanupyembie pe3ybTaThI
o0yueHust

OuneHouHbIe CpeACTBa

18 30 1100 [pup.raz+2 48.1 1520 14 Ietepce | 120x1 10
0% maszyta Ha 20

19 35 980 [pup.raz+2 53.1 1560 1.44 Cumenc | 140x1 11
5% Masyta a 40

20 40 1000 [Mpup.raz+3 55.5 1500 1.46 BbpyckoB | 100x1 12
0% ma3zyTta ast 00

21 45 1050 [Mpup.raz+1 58.2 1560 1.48 Kaynepa | 120x1 9
5% masyTa 20

22 50 1100 [pup.raz+2 54.3 1490 1.50 Ietepce | 140x1 10
0% ma3zyTta Ha 40

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

24 25 1000 [Ipup.ra3+3 444 1530 1.34 Bbpyckos | 120x1 12
0% mazyta ast 20

25 30 1050 [pup.raz+1 46.0 1480 1.36 Kaynepa | 140x1 9
5% ma3yTa 40

0) Ilopsimox mpoBeeHUs MPOMEKYTOUHOM aTTeCTAlUU, TTOKA3aTEeId U KPUTEPUHU OICHUBAHMUS:

HpOMC)KYTO‘IHaSI aTTeCTanusd 110 JUCHHUIIIIUHEC «MeTaJ'IJ'Iypl"I/I"IeCKa}I TCINIOTCXHHUKa» BKIIHOYUACT TCOPCTUICCKHUEC BOIIPOCHI, MMO3BOJIAIONINEC OLCHUTDH
YPOBEHb YCBOCHUA 06yanOHIHMHC$I 3HaHI/II\/'I, M INPAaKTHYCCKUEC 3aaaHNs, BbIABIAIONIME CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMGHI/If/'I n BJ'I&I[GHI/II\/'I, MMPOBOAUTCA B

dbopMe rK3aMeHa.

3aueT Mo JAaHHOUW AMCUUIUIMHE MPOBOJIUTCS B YCTHOU (hopMme.

Ilokazarenu u KPUTCPpHUH OLICHHUBAaHUA 3a4€Ta:

® HAa OIEHKY «3a4TCHO» — O0YUAIOIIHIICs TOKEH MMOKa3aTh YPOBEHb 3HAHHI HE TOIHKO Ha YPOBHE BOCTIPOU3BEICHUS M 00BICHEHUSI HHPOPMAITHUH,
HO W HMHTCJUJICKTYAJIbHBIC HABBIKU PCHICHUA np06neM " 3a7a4, HAXOXKXACHUA YHHKAJIBHBIX OTBECTOB K npo6neMaM, OIICHKW W BBIHCCCHUA KPUTHUUYCCKUX
cyxaeHuii. Tak e TOMKHO OBITh TMPEICTaBICHO TBOPYECKOE 3a/JaHue, B KOTOPOM OTPAXXEHBI MPOOJIEMBbI, KAacalolIUecs BCEX AacleKTOB 3allUThl
OKpY KaloIel cpeanl OT BELIOPOCOB/COPOCOB OOBEKTOB YHEPTETHKH.

® Ha OIEHKY «HE 3aYTeHO» — OOYYaloIIUNCS HEe MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCHPOM3BENCHUS U OOBSCHEHUS MHPOPMAIH, HE MOXKET

MOKa3aTbh UHTCJUJICKTYAJIbHBIC HABBIKU PCIICHUSA ITPOCTHIX 3a/1a4.




