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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TerIOTeXHUYECKUX U YHEPTETHUECKUX CHCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYSCKUX U SHEPTETHUCCKUX CUCTEM

[Iporokonm ot 20 . Ne

3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokon ot 20 1. Ne

3aB. kadenpoit ET. H_enmopeHKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I'. Hemmnopenko

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM o1y Ha 3aceaHuu Kageapbl TermoTeXHUYeCKUX U SJHEPTETHIECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. xadenpoit ET. ITemnopeHKo




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbro OCBOEHUS NUCHHUIUTHHBI «MeTalTypruueckas TeIIOTEXHUKAY SBISETCS:

pa3BUTHE Y CTYJEHTOB YCTOWYUBBIX HABBIKOB MPUMEHEHHS (PYHIAMEHTATbHBIX
3aKOHOB TEIIOOOMEHA ¥ MEXaHUKH T'a30B, COBPEMEHHOM TE€OPHH FOPEHUs U PallMOHaIBLHOTO
C)KMTaHUS TOILJINBA;

dbopMuUpOBaHUE y CTYIEHTOB YMEHUS UTEHHUS CXEM, YePTEKe KOHCTPYKIMA U
3JIEMEHTOB BBICOKOTEMIIEPATYPHBIX METAJUTYPTUUECKUX M€Yl U  YCTPOICTB;

M3Yy4eHUE CBOMCTB U TpeOOBaHUI MPEAbSIBIIEMbIX K MaTepHalIaM, IPUMEHSEMbIM MIPU
COOPYXEHUHM TIEYECH;

dbopMupOBaHUE y CTYIEHTOB Ha OCHOBE palliOHATbHON TEXHOJIOIMH HarpeBa
MeTaljia, YMEHUH TEIIOBBIX PACUETOB;

npuoOpeTeHre HaBBIKOB TEIUIOBBIX PacueToB Ieyeil, ropesok, (GOPCYHOK U TOPEHHS
ra3zo00Pa3Horo, KHIKOTO U TBEPIOTO TOIUIHBA.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

Hucnurnnuna MeTtamnypruyeckas TEINIOTEXHUKA BXOJIUT B 0053aTEIbHYIO YacTh
y4e0HOro IiaHa 00pa3oBaTeIbHON MPOTrPAMMEI.

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIIAJCHHS),
c(hOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTHH/ MPAKTUK:

Martemartuka

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

dusunka

HNupopmaruka u n"HGOPMAIIMOHHbBIE TEXHOJIOTUU

3Hanus (yMEHHUs, BIQJICHUS] ), IOJTYYEHHBIC IPY U3YUECHUU JAaHHOW THUCIUILTAHBI
OyyT HEOOXOIUMBI I U3yUEHUS TUCIUTITAH/TIPAKTHK:

KoHcTpynpoBaHnue 1 MpoeKTUPOBAHUE CTANICTUIABIIIBHBIX IIEXOB

ABTOMAaTH3a1Ms METAJUTYPTHUECKUX MPOLECCOB

[IpoexTupoBaHue JOMEHHBIX M€UeH U BCIIOMOTATeIbHOTO0 000pPY10BaHUS

Teopus ¥ TEXHOJIOTHS JOMEHHOTO TIpoIiecca

TexHomorust MPOM3BOJICTBA KOKCA

JluteitHoe MPOU3BOICTBO

[TpousBoaCcTBEHHAS - TEXHOIOTHYECKas (IPOEKTHO-TEXHOJIOTHYECKasl) TPaKTUKa

Teopus ¥ TEXHOJIOTHS BBIMJIABKU CTAIN B KUCIOPOAHBIX KOHBEpTEpaxX

DKCIUTyaTanus IOMEHHBIX Teuei

Hayuno-uccnenoBarenbckas pabora

HoBble TeXHOTOTHYECKHE PEIICHHS B METAILUTYPTUN YEPHBIX METAIIJIOB

OCHOBBI MPOKATHOTO MPOU3BO/ICTBA

[Ipon3BOACTBEHHAA - TPEAIUIIIOMHAs TPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHu s

B pe3ynbpraTe 0OcBOSHMS TUCHUIUIMHBI (MOoaynst) «Mertamtyprudeckas
TEIUIOTEXHHUKA» 00YyJarOIUICs JOJDKEH 00J1afaTh CIEAYOIUMU KOMIIETCHIIUSAMU:

Kon nnaukaropa NHaukaTop JOCTHIKEHUS KOMIIETCHITUH

OIIK-2 Cnoco0eH y4acTBOBaTh B IPOCKTHPOBAHUU TEXHHUUYECKUX OOBEKTOB, CUCTEM U
TEXHOJIOTMUYECKUX MPOLIECCOB C YIETOM IKOHOMUYECKUX, IKOJIOTHUECKUX U COLIMATIBHBIX
OrpaHUYECHUN

OIIK-2.1 [TpoBOIUT TEXHUKO-DKOHOMHYECKOE 0OOCHOBAHHUE M IKOHOMHUYECKYIO
OIICHKY MTPOEKTHBIX PEIICHUH U HMH)KEHEPHBIX 3a/1a4




OIIK-2.2

IIpoBOAUT OLIEHKY IIPOEKTHBIX PELICHUN U MHKEHEPHBIX 3aJ1a4, B TOM
YK CJIE SKOJOTNYECKYIO

OIIK-2.3

AHaIM3UpyeT U OIICHUBACT PaOOTOCIIOCOOHOCTD MPEPUATHS
(TeXHMYECKUX OOBEKTOB, CUCTEM U MPOLIECCOB) C YUETOM COL[MAJIbHBIX
OrpaHUYECHUN




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 8,4 akaJ. 4yacos:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— caMocCTOsITeIbHAsA paboTa —

95,7 akan. 4acos;

— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

— MOJrOTOBKA K 3au€ty — 3,9 akaj. yac

d)opMa aTTcCTaluu - 3a4€T

AynuropHas 5 o
KOHTaKTHas paboTa E z ®dopma TeKyIero
S B
B aKkaj. yacax o n KOHTPOJIS
Pasnen/ Tema 2 (B axap. wacax) E R A . P Kon
> 3 © | caMOCTOSITENBHOM | ycreBaeMOCTH U
JUCIUATITAHBI = [ Ny KOMIIETEHIIHH
o & padoThI MIPOMEKYTOUHOM
0 mpakt. | €8
Tex. | 8% PaKt. | =@ aTTeCTaluu
3aH. 3aH. O =
1. 1 Pa3nen. Metamnypruueckue
TMeYH, TEIIOTeHepalus B revax,
OCHOBBI TCOPUH TOPEHUSL.
1.1 Beenenune. Haznauenue Ipopatorka
TéHﬂOBIfILX I (; CCCOB I JIEKIIHOHHOT'O Hanuuue OIIK-2.1,
ALDErATOB £6u a5 cxeva 0,5 14,7 | marepuana (Tema KOHCIIEKTOB OIIK-2.2,
P oot 1.1, Ilpunoxenue JICKITHH. OIlK-2.3
METaJUTyprHIeCKOH Mevn. 1)
IIpopaboTka
nei ﬂon—moro Hamaue
1.2 Terorenepaius B MaLTIe ata: KOHCIIEKTOB OIIK-2.2,
nevax. Bunel sneprumy, 2 15 P ’ JICKLIMH; cava OIIK-2.1,
o 2 perienue 3aaa4q
UCIIOJIb3YEMOH! B Ieuax MIPaKTUYECKUX OIIK-2.3
(Tema 1.2, sanad
IIpunoxenne 1) .
IIpopaboTka
1.3 OcHoBBI TEOpUU popad Hannune
o JIEKIHOHHOTO
TOpPEeHHUs, yCTPOUCTBA ISt MATePHAA: KOHCIIEKTOB OIlK-2.1,
C)KUTAHMS TOIINBA, 0,5 2 15 P i JIEKIIMH; caaya OIIK-2.2,
pelieHue 3a/1a4
YTHIM3ALHUS TeTUIOThI (Tema 1.3 MPAKTUYIECKUX OIIK-2.3
OPOAYKTOB CTOPAaHUSI - 3aad4.
pony p ITpunoxenue 1) A
Wroro no pazneny 1 4 44,7
2. 2 Paznen. OCHOBHBIE THIIBI
MPOMBIIIJICHHBIX MTeueH
IIpopaboTka
2.1 Marepuainsl, nefc) EOHHOFO
HCTOJIb3YyEMBIE B H Hamuune OIIK-2.1,
MarepHaia;
KOHCTPYKIUSX 0,5 18 KOHCIIEKTOB OIIK-2.2,
pelieHue 3a/1a4 N
BBICOKOTEMIIEPATypPHBIX JICKITHIA. OIIK-2.3
AIDCrATOB (Tema 2.1,
P ITpunoxenue 1)
2 ITpopaboTka Hanmnune
2.2 TennooOMeHHbIE JIEKIIHOHHOT'O KOHCITEKTOB OIIK-2.2,
anmnapatsl U UX 2 15 matepuana (Tema JICKIIUH, cnada OIIK-2.1,
CpaBHUTEJIbHAS OI[CHKA 2.2, [punoxxenue MPAKTUIECKUX OIlK-2.3
1) 3azad.
2.3 OCHOBHBIE THIIBI 0,5 18 ITpopaboTka Hanuune OIlK-2.1,




MPOMBIIIJICHHBIX rneyeit u

JICKIIMOHHOT'O

Ba)KHEHIIINE Mmatepuaina (Tema KOHCIIEKTOB OIIK-2.2,
XapaKTEPUCTUKU HX 2.3, lpunoxenue JICKIIUH. OIlK-2.3
TETIIOBOM PaboThI 1)

HWroro no pazaeny 51

HWroro 3a cemectp 95,7 3a4éT

Hroro no pucuuruinHe 95,7 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perenust mpeayCMOTPEHHBIX BUJIOB y4eOHOM pabOThI TP N3YYECHUH
TMCUUIUIAHBI «MeTauryprudeckasi TeIIOTeXHUKA) B Ka4ecTBE 00pa30BaTeIbHBIX
TEXHOJIOTHI UCIIOJIb3YIOTCS KaK TPAAULIMOHHBIE, TAK U MOJYJIbHO-KOMIIETEHTHOCTHBIE
TEXHOJIOTHH.

LlenssiMu 00pa3zoBaTeIbHBIX U HHPOPMAITMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

* AKTUBU3MPOBAHUE MBIIUIEHHS 00YYarOIIUXCs;

* (hopMupoBaHme HHTEPECA K N3y4aeMOMY MaTepHaly;

* Pa3BUTHE WHTEIJICKTA ¥ TBOPUECKHUX CIIOCOOHOCTEH 00YyJarOInXCsl.

Jiist pa3BUTHS M COBEPIICHCTBOBAHUSI KOMMYHHUKATUBHBIX CIIOCOOHOCTEN CTY/IEHTOB
OPTaHU3YIOTCS NPAKTUYECKHUE 3aHATH B BUJE JUCKYCCHM, aHATN3a PeaIbHBIX MPOOIEMHBIX
CUTYalMi U MEKIUCUMILIMHAPHBIX CBA3EHM U3 pa3IM4HbIX 00JacTe B KOHTEKCTE PelaeMoi
3agaun. [lepenadya HEOOXOIMMBIX TEOPETHUECKUX 3HAHUIA U ()OPMHUPOBAHUE MIPEICTABICHHUIHA
0 KypCy MPOUCXOAUT C IPUMEHEHHEM MYJIbTUMEINHHOTO 00opyaoBanus. Ha 3ansaTusx
BHE/IPSIOTCS Takue MH(MOPMAIIMOHHBIE TEXHOJIOIUHU, KaK MCII0JIb30BAaHUE AJIEKTPOHHBIX
U3aHUH (YTEHHE JIEKLMH C UCIOIb30BAHUEM CIIaiI-Tipe3eHTalui, 3JIEKTPOHHOTO Kypca
JEeKIMH, Tpaguueckux 00bEKTOB, BUJI€0- ayAH0- MaTepuaioB (depe3 MHTepHer).
CamocrodrenbHas paboTa CTUMYJIMPYET CTYIEHTOB K CAMOCTOATENILHOM IPOpabOTKe TEM B
Ipolecce HanucaHus pedeparon, OATOTOBKHU K IUCKYCCUSAM, K KOHTPOJIBHBIM paboTam U
TECTUPOBAHUIO. JTallbl I03HABATEIILHOMN AEATEIbHOCTH CTYACHTOB IIPEAIIOIAratoT
[I0CJIe10BATENbHO IOCTAHOBKY HHTEPECYIOIIEN UX MPOOIeMbl, BBIIBUKEHNUE TUIIOTE3 IIPU €€
pELIEHNN, BEIPAXKEHUE PEILICHUS THIIOTE3bl HAYUYHBIM S3BIKOM, a TAK)KE pealn3alys IPoayKTa
B BUJie MyOJIIMYHOIO BBICTYIUIEHUS, TOKJIaAa WK npe3eHTanun. KoppektupoBku
00pa3oBaTeNBHOrO MpoIecca MPOXOIAT C UCTIONb30BaHUEM OOPATHOM CBSA3U MEXTY
IpernoiaBaTeneM U 00yJaroUMUCs Ha KOHCYJIbTAlUSIX, a TAKKe IPU TeKYIIeM U
IIPOMEXKYTOUYHOM KOHTPOIJIE.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YaoImuXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OueHo4HbIe CpeAcTBA 1JISl IPOBeAeHHUS IPOMEKYTOYHON aTTecTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOnMUeCKOe M HH(POpMALMOHHOE 0O0ecieYeHue QU CUMILIUHBI

a) OcHoBHas JIuTepaTrypa:

a) OcHOBHas JIUTEpATYpa

1. Merannyprudeckas TemIoTeXHUKa : yaeOHoe nocodue / B. 1. Jlykbsanenko, I'. H.
Maprteinenko, A. B. Mcanosa, B. B. Uepauuenko. — Bonoraa : Undpa-Urxenepus, 2021.
— 200 c. — ISBN 978-5-9729-0626-0. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-
oubnmoteunas cucrema. — URL.: https://e.lanbook.com/book/192517

2. Makapos, A. H. TerooOMeH B 3JIeKTPOAYTOBBIX U (PaKeTbHBIX METAJUTyPIHYECKUX
revax U YHEPreTHUeCKuX yCTaHOBKax : yueOHoe nocodue / A. H. MakapoB. — CaHKT-
[TetepOypr : Jlanp, 2022. — 384 c. — ISBN 978-5-8114-1653-0. — TekcT : 31eKTpOHHbIH //
Jlanb : anexTpoHHO-OMOMHOoTEeyHas cuctema. — URL: https://e.lanbook.com/book/211649

3. MenbuakoB, M. A. OOuias Teopus revelt : yueOHO-MeToanueckoe nocodue / M. A.
MenpsuakoB. — Kupos : Batl'y, 2020. — 128 c. — Tekcr : anexTponHslii // JIaHb :
aNeKTpoHHO-OnbIMoTeynas cucrema. — URL: https://e.lanbook.com/book/201920

0) JonosiHuTeIbHAS JUTEpATYpA:
1. I3r03ep, B.A. TennmorexHuka u TemioBas padbora neueit: yuedHoe mocodue / B.A.



H3to3ep. — 3-e u3g., crep. — Cankr-IletepOypr: Jlans, 2017. — 384 c. — ISBN 978-5-
8114-1949-4. — TekcT: 3neKTpOHHBIH // JIaHb: JIeKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/93750

2. TunbkoBa, C.M. Temnopusnka u MeTaLTyprudeckas TeIUIOTEXHUKA : yuel.
nocobue / C.M. TunbkoBa. - Kpacuosipck: Cub. penep. ya-1, 2017. - 168 c. - ISBN 978-5-
7638-3751-3. - Tekct: anekrponnsiid. - URL: https://znanium.com/catalog/product/1032123

3. Kpyrnos, I'.A. Tenmorexnuka: yuebnoe nocodue / I'.A. Kpyrnos, P.1. Bynrakosa,
E.C. KpyrnoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2012. — 208 ¢. — ISBN 978
-5-8114-1017-0. — TekcT: aneKTpoHHBIH // JIaHb: 37EeKTPOHHO-OMOINOTeYHAs cCHCTeMa. —
URL.: https://e.lanbook.com/book/3900

4. Tennorexnuka: yaeoHnoe nmocobdbue / B.B. Ipipaun, A.A. Manbmus, B.I'. CMupHOB,
T.JI. Kum. — Kemeposo: Ky3I'TVY umenu T.®. 'opbaueBa, 2017. — 174 c. Pexxum nocryna:
URL.: https://e.lanbook.com/book/115115

5. MarseeBa, I'. H. DkcriepiMeHTaIbHOE UCCIIEI0OBAHHE MTPOIIECCOB TEILIOOOMEHA !
yaebHoe mocobue / I'. H. Mateesa, 0. . Taprakosckuii, b. K. Cennukum. - 2-¢ u3n.,
noarot. mo ned. u3A. 2008 r. - Marauroropek : MI'TY, 2011. - 1 anexrpon. onT. auck (CD-
ROM). - 3arn. ¢ Tutyin. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3909 - MakpooOnekT. - Teker :
AJIEKTPOHHBIN. - CBeneHus poctynssl Takke Ha CD-ROM.

6. Konmie, B. B. TemioBoii pacdyet KOKcora3oBoi BarpaHk : yaeOHoe nocoowne / B.
B. Komie, A. B. Tuxonos ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anexTpoH. onrt.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/434 - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeneHus poctymnHsl Takke Ha CD-ROM.

B) MeTonnyeckne yKazanus:

1. 3nokazoBa, H.I'., UBanos, JI.A. JJabopaTopHbIif IPaKTUKYM 10 AUCHUIIMHAM
«Tomnuo u TCY», «Teopus u npakTuka Teriorenepanumny. - Marautoropck: M3n-so
Maruuropck. roc. TexH. yu-ta uM. I.1.Hocosa, 2013. 53 c.

2. Cseunukoga, H. 1O. [IpakTukym no TeXHUYECKON TEpMOJUHAMUKE U
tertoTexnuke : mpaktukym / H. FO. Ceeunukosa, C. B. FOauna, A. B. T'opoxos ; MI'TV. -
Maruutoropek : MI'TV, 2018. - 1 anektpos. ont. guck (CD-ROM). - 3ari1. ¢ TuTy1. 9KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2098 - MakpooObeKT. -
Texcr : anexTpoHHbIHA. - CBeneHus noctynHsl Takxke Ha CD-ROM.

3. CeunukoBa, H. l0. XumMunueckast TEXHOJIOTHS TOILIMBA : y4eOHO-METOJUUYECKOE
noco6ue / H. 0. Ceunukona, C. B. IOauna, T. I'. Bonouryk ; MI'TY. - MarauToropck :
MI'TY, 2018. - 1 anekrpos. onT. auck (CD-ROM). - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2153 - MakpoooOnekT. - Teker :
AJIEKTPOHHBIN. - CBeneHus ocTymnHbl Takke Ha CD-ROM.

IIporpamMmmHoe o0ecnieuenune

HaunmenoBaHue }
1O Ne orosopa Cpok JeHCTBUS TUIIEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 O6eccpouHo




7Zip cB0OOIHO pactpocTpansemoe [10

OeccpouHO

Adobe Reader cB00OIHO pactpocTpansemoe [10

0OecCpovYHO

Hpmbeccnona.nbnble 0a3bl JaAaHHbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Haspanue Kypca

CchUika

MexayHnapoanas pedeparuBHas U OJHOTEKCTOBAS
cripaBouHast 6a3a JaHHBIX HAYYHBIX U3MaHHUU «Springer
Nature»

https://www.nature.com/sitein
dex

HanmonaneHas nHGOpMaIOHHO-aHATTUTHYECKAs
cucreMa — Poccuiickuii HHIEKC HAyYHOTO LIUTUPOBAHMS
(PMIHIT)

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

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT
IIPOMBIIIJIEHHONW COOCTBEHHOCTH)

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

Poccutiickas ['ocynapcrBennas oubnuoreka. Karamoru

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

DnexTpoHHbIe pecypcbl oubnnoreku MI'TY um. I'.1.
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9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHHEe AUCIUIINHBI BKIIOYALT:

Y4eOHble ayAUTOPUH IS IPOBEACHUS 3aHATUHN JIGKIIMOHHOTO TUTIA:

- MYJIbTUMEUIHBIE CPEJICTBA XPAHEHMS], [IEPElauul U MIPEACTAaBICHUS UHPOPMAaLIUH.

VY4eOHble ayAUTOPUH [T IPOBEACHUS MPAKTUYECKUX 3aHATHH, TPYIIOBBIX U
VHJIMBHUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIErO0 KOHTPOJIA U MPOMEKYTOYHON aTTECTALlUN:

- IOCKa, Mel.

VY4eOHble ayAUTOPUH I CAMOCTOSITENIbHON pabOThl 00yJaromIMUXCs:

- IepCoHaJIbHbBIC KOMIBIOTEPHI ¢ makeTom MS Office, Berxomom B MuTEpHET 1 ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaMOHHO-00pa30BaTEeIbHYIO CPEy YHUBEPCUTETA.

[Tomemienune uIst XpaHEHHUS U TPOPHIAKTHUECKOTO 00CITy)KUBaHUSI Y4€OHOTO

000pyI0BaHUS:

- CTeJIaXHu, cefdbl ISl XpaHEHHUs yueOHOro 000pyAOBaHUS, HHCTPYMEHTHI IS

pEMOHTA JIa0OpaTOPHOTO 0OOPYAOBAHHS.
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6 YueOHO-MeTOAMYeCKOe 00eciedeHrue CAMOCTOATEIbHOM padoThl 00yUYaroIUXCs

TecTsl Aas CaMOIIPOBEPKHA

Pevitunr
CIIOKHOCTH
OtMeTKa 0
BOIIPOCOB
Tekct Bompoca BapuaHnTbl oTBETOB BEIOOpE N
(1-nerkwui,
3TajoHa .,
2-CpeHuii,
3-CII0KHBIN)
KJIACCU(UKAITUS 110
MIPOUCXOXKICHUIO ¥ arperaTHOMY OrajaoH
COCTOSTHUIO
XUMUYECKUNA COCTAB Otanon
K 00uieit XapakTepucTUKe | TemioTa cropaHus Dranon 2
TOIIJIINB THOCATCA:
OILTHBA OTHOCATC KO3 GUITUSHT pacxo/ia BO3IyXa Ipu
CXKUT'aHUHN
KOJINYECTBO HEOOXOMMOTO JIJIst
TOPEHUS BO37yXa U BBIXOJ
IIPOAYKTOB CrOPAHU
. YIJIEPO U KUCTIOPO
Baxueline XxuMruieckre
AJIEMEHTHI TOTLIIBA YTICPOA 1 BOLOPOA OrajoH 1
OpraHM4eCKoro KHUCIIOPOJ, ¥ BOJIOPOL,
MIPOUCXOXKICHUS:
YIJIEPO U a30T
Al,O; Oranon
B . SiO, DranoH
COCTaB HEroproueH
op Ca0O OrtajaoH
MUHEpaLHON YacTh cO 1
TOIJIMBA - 30JIbI BXOJISIT 2
SO,
N,
opraHuveckas
Kaxas cepa, conepxamasicss | yonqenannas
B TOILINBE, HE YY4aCTBYET B 2
o cynbhaTHas OrajoH
TOpPEeHUM?
OpraHMYeCcKasl ¥ KOJT4eqaHHas
JUISL TBEPJIOTO TOTIIIMBA Dranon
T8 J)KUJIKOIO TOILINBA Dranon
Xumuueckuil aHanus IS Ta3000pa3HOTO TOTUTHBA
TOILIMBA 110 3JICMCHTHOMY HNCKYCCTBCHHOI'O MNPOUCXOXKACHHUA 3
cOCTaBy MPUMCHAIOT JUIst Ta30006Pa3HOro TOMINBA
€CTECTBEHHOTO IMPOUCXOXKICHUS
JUTSL CMECH Ta3000pa3HBIX TOTIITUB
TUTPOCKOITUYECKast
BHEIIHSIS, yIepKABaeMast Sranom
Kakas HaCTh BIIArH, MEXAHHUECKH
coJieprKaIlelcs B TOILUIMBE, 2
TepsieTcst TIpH CyIIIKe? XUMHYCCKH CBS3aHHAS
TUTPOCKOITUYECKAs M XUMUYECKU
CBSI3aHHAS




Kakas Tenora cropanus

BbICHIasA TEIJIOTA CrOpaHuA

TOITHBA COOTBETCTBYCT HU3MIAs TEMIOTA CTOPAHUS DrajgoH
7 | ACUCTBUTCIRHOMY MIPY CO)KUTAHUH C HEIOCTATKOM
KOITMMECTBY TeILIOTHL, BO3AYXA
BBLJICNIIEMON TIPU ;:ropaHHH N s ——
B IIeYax U TOMKaXx KHCITOPOJIOM
NPY CKUTAHUH ¢ H30BITKOM BO3/AyXa
€BECHHA
B xakoM Buzie TBEPAOTO b
TOIUIMBA COJIEPHKAHNE Topdh
8 | yrmepona B coctaBe Oypsble yriu
OpraHHICCKON MaCCEI KaMeHHbIE yTIIn Otanon
MokeT nocturath 80-96%7?
TOPIOYHE CIAHIIBI
KakoMy ra3000pasHoMy JIOMEHHBIN (KOJIOIIHUKOBBIN) ra3 OtajoH
TOIUTUBY C TEILIOTOM KOKCOBBIIf Ta3
cropanms 3,5-4,0 M IDK/MS KOKCOJIOMEHHAsI CMECh
Q | COOTBETCTBYET MPMMEPHBIA | PUPOAHBIH ras
cocras: 9-14% CO , ; 25- CMECh IOMEHHOT'O U IIPUPOJTHOTO
30% CO; 57-58% N, ; rasos
CH . uH CMech KOKCOBOT'O U MPHUPOJTHOTO
OCTJILHOE - JuH, . 308
7000 xJIx/kr
10 TeIuIoTa Cropaxus 29,3 MIx/kr OtajioH
YCJIOBHOT'O TOIIJIMBA: 29,3 KKaJI/KT
35,5 MJlx/kr
WuTepBan 3naueHuit 0,55-0,65
«IHAPOMETPHYECKOTO 0,65-0,85 OrtajaoH
ko3 dumeHTay st 0,85-0,95
11 | OPHEHTHPOBOUHOTO 0,95-1,05
OHIV)e)leneHm{ 5 0,35-0,45
JeCTBUTEIBHOM
TEeMIepaTypsl B I€4ax U 0,45-0,55
TOTKAX:
TEIJIOBOM HAarpy3KoM neuu
Haubonbimee konudaecTBo TEIUIOBOM MOILHOCTBIO MEYH OtanoH
TEIUIOTHI, KOTOPOE TIeUb
TETUIOBBIM PEKUMOM IE€YH
19 | MOXeT HOpMaNbHO (Ge3
HEZ0XOora TOTUTUBA B K03 pHUITMEHTOM UCTIONB30BAHUS
paboueM MpOCTPaHCTRBE) TerJia
YCBOHTB, Ha3HIBACTCA. K03 QUINEHTOM TTOJIE3HOTO
JIeHCTBUA
WHTEHCUBHOCTDH Pa0OTHI IIEUH OtanoH
WHTEHCUBHOCTD TETIJIOBBIJCIICHNS B
VY nensHas Heun
MIPOU3BOJUTEIBHOCTD "
13 | MPOMSBOAHTEIBHOC JacoOBOW 00BbEM MPON3BOCTBA
(HampsKEHHOCTH 1o/1a
o
[e41) XapaKTepU3yeT: % BBIX0J1a TOJHOTO MPOIYKTa
pasMepsl pabovero NpocTpaHcTBa
arperarta
Uro yuuThIBa€TCA B CTaThe | BCE XUMMUYECKHE PEAKIUU, UIYLIHE
14 | «remnoTa 3K30TEPMUYECKUX | C MOJIOKUTEIBHBIM TETITIOBBIM

peakiui» NpuxoaHON

s dexTomMm




YaCTH TEIIOBOrO OajaHca

BCC XUMHUYCCKUC PCAKIIUU, UOAYIIUC

TEIUIOTEXHUYECKUX C TOJIOKUTEILHBIM TEIIOBBIM
arperaros? 3¢ PeKToM, KpOMe peakiuii TOpeHHs Iranon
TOTJIMBA.
TEIUIOTA, BhIAEIAEMAs IIPU TOPEHUN
TOILIMBA
TEIUIOTa, BHOCHMAs HCXOAHBIMU
TEXHOJIOTHYECKUMH MaTepruataMu
TEIUIOTA, BHOCUMAs HaIPEThIMU
BO31YXOM U TOIJIMBOM
M€Y MOCTOSIHHOTO JCHCTBHS,
TeMmIeparypa B KOTOPbIX He Otanon
MEHSIETCSI CO BpEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K kaxomy Tumy neueit IIEPEMEHHON BO BpEMEHU
15 | oTHOCATCSI METOIUYECKHUE TeMIlepaTypoil
neyqn? M€Y C OJUHAKOBOI TemiepaTypoil
0 JUTMHE Pabovero npocTpaHcTBa
€YU C MAKCUMAJIbHOMN
TEMIIEpaTypOl IpU BXOJE
3aroTOBOK B pabouee MpOCTPaHCTBO
K03 pUIIHEeHTOM TIOJIE3HOTO
OtajioH
TETIONCIIONB30BaHUS (K.II.T.)
KauecTBo paboThI nieun, ee KO?Q)Q)HHHGHTOM TOTIEIHOTO
JeictBus (K.I.11.)
16 | COPCPUICHCTBO Kak KOJINYECTBOM TEILIOTHI, KOTOPOE
TEIJIOBOIO arperara ’ P
XapaKTepu3yeTcs: MOAAIOT B HEHb
(M I>x/9)
VIIENBbHBIM PAacX0/I0M TOTLINBA
(T.y.T./T TIpOIYKIMH)
K orneynopssiM oTHOCAT 1580 °C Oranon
MaTepHalbl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTophIX HE HIDKE (110 1680 °C
CTaHAapTaM U
TepMuHoIoruu Poccun): 1880 °C
OTHEYTOPHBIE
N3penus ¢
BBICOKOOTHEYITOPHBIE OtajoH
18 | orneynopnoctbto 1770- —
2000 °C otHOCsTCS K Bury: | BPICIUCH OrHeynopHocTH
TETUIOM30JISIIMOHHBIE
IIAMOTHBIE
B KaKHX OTHEyImopax B JTNHACOBBIE OtajoH
19 | kayecTBE OCHOBBI BBICOKOTJIMHO3EMHUCTBIC
mpeobnagaer SiO,? IUPKOHUEBEIE
(dopcrepuToBbIe
KHCJTBIE
20 B kakux oraeymopax OCHOBHEIC OrtayoH
OCHOBOI1 siBnsieTcst MgO? BCIIOMOTaTeIbHBIC
HENTpaIbHbIC
Kakue u3 npuBeaeHHbIX MATHCSUTOBBIC
o1 | OTHEYNOPOB HMEIOT AMHACOBBIC
MCHBIINI KOO QHIHCHT MIEHOIIaMOTHBIE OtajoH

TETUTOTIPOBOTHOCTH ?

IaMOTHBIC




Kakwue orneymnopsl [IaMOTHBIC

9o | BPUICPKHBAIOT MEHbIIIEE JIMHACOBBIE Dranox 3
KOJIMYECTBO TEIUIOCMEH MATHC3HTOBBIC
(Tepmoymapos)?

BBICOKOI'NIMHO3EMHUCTBIC

yBEJMYCHHE TNIOTHOCTH HAOUBKHU
BaThI, acOecTa u Jp.
YBIQKHEHHE TTOPUCTHIX

@DaKTOpHl, YITydlIaoUIIe TEIJIOU30JIATOPOB
Ka4eCTBO TEILIONU30JILIIH NPUMEHEHHUE TETUTOU30JIUH
23 o o Otanon 1
nede, TOIoK, 0osplIel HOPUCTOCTH
mapornpoBoa0B NPUMEHECHHE TETUIOU30JIALINHN
OoJpLIel INIOTHOCTH
NpUMEHEHUE BaKyyMHO-
P Hie paryy OrasoH
MHOT'OCJIOHHOM TEeTJION30JISIUU
K KaKoii rpyIie OTHOCSTCS 0e3 peIBapUTEILHOIO CMEIIEHHSI OtasoH
HOpPMaJTH30BaHHbIe ropenky | IWIOCKOILIAMCHHBIC
24 | Tuna «Tpy0a B TpyOe» KOPOTKOILUIAMECHHBIE 2
KOHCTPYKIHH C IIPEeABAPUTEIBHBIM CMELLIEHUEM
?
Cranknpoexra? WHKEKIIUOHHBIE
VKaKUTE IPABUILHYIO CO., H,O, N;
IIOCJICI0BATCIIBHOCTH N2 , Hzo’ COZ
yOBbIBaHUS KOHLCHTPALUU
25 | KOMIIOHEHTOB MPOJYKTOB N, CO,, H,0 Orajion 3

ropeHust Tomumsa B medax u | H,0, N,, CO,
TOIKaxX IPU COKUTAHUU B H,0,CO,, N,

aTMOC(EpHOM BO3/LyXe CO; N;, H,0

Kakue cranu o6agaoTr MaJIoyTACPOANCTDIC

MeHbIIUM Ko dunuentom | CPCAHCYTICPOAUCTRIC
26 | TETIIOPOBOJHOCTH H BBICOKOYTJIEPOAUCTHIC 1
TpeOyIoT 0oJiee MEIUICHHOTO | HU3KOJICTUPOBAHHBIC

Harpesa? BBICOKOJIETUPOBAHHBIE OtanoH
M3MEHEHUS HAallPaBJICHUS IOTOKA OtasioH
M3MEHEHHS] CEUCHUS] KaHaa OtasioH
Kakue u3 nepedmcieHHbIx BXOJI TIOTOKA B KAHAJ ¥ BBIXOJ U3 Sraron
(haKTOpPOB NPUBOIAT K Hero
37 | MOTCPAM NaBICHIA Ha TpPEeHHE O CTEHKH KaHasla 2
MECTHBIE CONTPOTHBIICHUS
CIIMSTHHE U pa3JIeIeHre TIOTOKOB OtajoH
[IPU ABMKEHHUH Ta30B 110
Tpy6aM U KaHATAM? MIPOXOXKICHUE Yepe3 MIOCKYI0 Sranon

pEIIeTKY MITH IPOCCENbHYIO Aoy
IIepOXOBATOCTh CTEH TPYO, KAaHAJIOB

IlepeyeHb BONPOCOB /ISl CAMOCTOSITEILHOI PadoThI

Tema 1.1
1. Haznauenue u kinaccuukanys METATypruyecKux neye.
2. Ha3znauenue u o01masi cxema MpoOMBIIUICHHON MeYH.

Tema 1.2

1. HarpeB ayroBoii u miia3mennbiii. Haznauenue, o6nactu 3 heKTHBHOTO MPUMEHEHUSI.

2. HarpeB nnaykuuonssiid. Haznauenue, o6mactu 3 peKTUBHOTO MPUMEHEHUS

3. HarpeB »31eKTpOCONPOTHBICHHEM U JJICKTPOHHOIy4YeBOW. Hasnauenme, obOmactu
3¢ (HEeKTUBHOTO TPUMEHEHUSI.




Tema 1.3

1. Bunp! TOmImBa M KX COCTaB. Y CJIOBHOE TOILJIUBO.

2. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBA.

3. YcTpoiicTBa Jy1sl CAKUTAHUS TOTUIMBA.

4. ConeprkaHue U M0CJIE0BATEIbHOCTh PACUETOB IOPEHUS TOILIIMBA.

Tema 2.1

1. Marepuasibl, IpUMEHsiEMbIE B TIeYax.

2. OCHOBHBIE JIEMEHTBI KOHCTPYKIIHI TIeYeH.

3. OCHOBHBIE THUIIbI TUIABHJIBHBIX, HATPEBATEIbHBIX U TEPMUUYECKUX TICUECH.
4. OrueynopHbie MaTepHUaibl, UX OCHOBHBIE CBOICTBA.

5. Tennou3oysILMOHHBIE MaTEPUAJIBI, UX OCHOBHBIE CBOMCTBA.

Tema 2.2

1. Hcnonb3oBaHue BTOPUYHBIX SHEpPropecypcoB. THmbl TemI000MEHHUKOB,
Ha3HAUYCHHUE U CpPaBHUTEIbHAS OICHKA.

2. OcHOBbI TeopuHM MOAOOMSI W  MOJCIHUPOBAHUSA  TEIUIOTEXHHYECKHUX
TEIUIOHEPTETHYCCKHUX TPOIIECCOB U 000PYTOBAHUSI.

3. OuyncTKa ALIMOBEIX I'a30B.

Tema 2.3
1. Knaccugukarus npoMBIIUICHHBIX TTEYEH.
2. BcnomoratenbsHoe 000py10BaHUE MEYEH.
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7. OueHo4HbIE CPeACTBA 1S IPOBEJAeHHUA IPOMEKYTOYHOM aTTecTAlMu

a) [lnanupyemsble pe3yabTaThl 00y4YeHHs M OLICHOYHBIE CPeICTBA VISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlUM:

CTpykTy
pHbIi
3JIEMEHT
KoMIere
HIMH

Ilnanupyemble
pe3yabTaThbl 00yueHust

OneHovHbIe CpeAcTBA

OIIK-2: CriocoOeH y4acTBOBaTh B MPOCKTUPOBAHUN TEXHUUECKUX OOBEKTOB, CHCTEM M TEXHOJIOTHYSCKHUX POIIECCOB C YUETOM SKOHOMHUYECKHX, IKOJOTHUCCKUX H

COLIMAIbHEL

X OTpaHUYEHUN

CIHUCOK KOHTPOJIBHBIX BOIIPOCOB:

1. Buasl TonnuBa M UX COCTaB. Y CIIOBHOE TOIIIHMBO.
2. OCHOBHBIE XapaKTePUCTUKH TOILINBA.
3. YerpoiicTBa UIsl CKUTAHUS TOTLIUBA.
4. CozepxaHye U OCIEA0BAaTEIbHOCTD PACUETOB TOPEHHS TOIUIMBA.
[IpoBoaUT TEXHUKO- 5. Harpes ayroBoii n muiasmeHHsbIi. Haznauenune, o6mactu 3¢ (heKTHBHOTO IPUMEHEHUSI.
3KOHOMHUYECKOE 6. Harpes unnykunonnsiii. Haznauenue, oonactu 3 pekTuBHOrO mpruMeHeHHs
OIK-2.1 000CHOBaHUE H 7. HarpeB a1eKTpOCONPOTHUBICHHEM U 3JIeKTpOHHOIYy4YeBoi. HasHauenme, o01actu 3peKTUBHOTO MTPUMEHEHUS
SKOHOMMYECKYIO OLEHKY | 8. OCHOBHBIE 3aKOHOMEPHOCTH MEXAHUKH MEYHBIX I'a30B.
MIPOEKTHBIX PEIIeHUN U 9. CBOOOIHBIE U YACTHYHO OIPAaHUYCHHBIE CTPYHHBIC TEUCHHS.
HMHXEHEPHBIX 3a7a4 10. OrpannyenHble cTpyiHbIE TeueHUsI. IHKEKTOp U HKEKTOP.
11. Buaps! ABM)KEHUS ra30B B II€YaXx.
12. TloTepu 3HEPTUH TIPU ABMKEHUH Ta30B.
13. KoadpuimeHT TermonpoBoAHOCTH cTalieii U (GakTOpPbI, BIUAIONINE Ha HETO.
14. BnusiHue ycnoBUM OXJIaXKICHUS METalllla Ha €ro CBOICTBa.
15. OcHOBBI TeOpHHU 10100 U MOJEITUPOBAHMUS TEIUIOTEXHUIECKHUX U TEIUIO3HEPIeTHIECKUX MTPOLIECCOB U 000pyI0BaHUSI.
ITpumeps! 3amau:
TTpOBOJHT OLIGHKY [Tpumep 1. O?peaenmb TEeMIIEpaTypy B LIEHTpe cisi0a M30Manoyrnep011HCT00171 cranmu tommuHoi 6=0.3M, HarpeBaeMoro B
. METOAMYECKOH 30HE MEYH C IIArarmmM HoaoM ¢ t,,, = 0°C no t,, = 600°C, eciu TemmnepaTypa NpOLyKTOB CTOpaHUs B
MPOEKTHBIX PEIICHUN 1 0 0 . 2
OIIK-2.2 3oHe neun mensiercs ot 800°C o 1300°C B xkonne 30Hb1. Cpenuuii k03dhdunuenT remtootaaun npuHsTh 100 Br/m™-K

HWHKCHCPHBIX 3a/1a4, B TOM
YHCJIC 3KOJOTNYCCKYHO

[Mpumep 2. PaccuuTats pekyneparop Jjsl MoA0TpeBa BO3ayXa JIisl CIeIyIOIUX YCIOBUil: TeMIepaTypa Bo3/lyXa Ha BXOJe —
BBIXOJIE pekynepatopa: 0-450°C, Temneparypa abiMa Ha Bxoe B pekynepatop - 1050°C, pacxox ra3a Ha OTOIUICHHE MEUH
B=5.46 MS/C, KOJIMYECTBO JIbIMa Ha BXoJie B pekymeparop V= 34.9 m%/c. Cocras mpiMoBBIX razoB: N,=72%, CO,=11%, H, O




CTpykTy

PpHBbII
ILianupyemsie
3JIeMEeHT OueHo4HbIE CpeAcTBA
pe3yabTaThbl 00yueHust
KoMIIeTe
HIIUH
=17%
ITpumep KOMITJIEKCHOM 3a7]a4u IO BapUaHTaM:
Pacuer BoznyxoHarpeBatenisi JOMEHHOM neuu
Pacx | Temn Tun | Tommus | Temn | JlaB | Bmaroconepxkanue,r/m | Koad | Temno | Pazme | Komuuec
ox e- Hacaj 0 epa- | JeH 3 ¢bu- Ta p TBO
s | AYTH | patyp KU Typa ne | llom | Ilpup | Bo3my | mmeHT | cropa | s4eHK | BO3TyXOH
&, A, a Bo3ny | HyT | eHH | omHOT xa pacxo | Hus u a-
2 | m*m | mogor XaHa | B, | Oro | orasa za rpeBaren
S | un peBa Bxoze | Mu/ | rasa BO31y | CMecH el B
Z BO31Y B M xa TOILTN Omoxe
= xa Hacaj B,
Ky MJTx/
AHanuzupyer u M
OLICHHUBAaET 3500 | 1200 | bmoun | Hom.raz | 115 | 0.32 | 32 19 15 1.23 52 041 3
paboTocmocobHOCTh ast +1pup.r
OpEeAIPUATHS bHU- a3
OrK-2.3 (TeXHHYECKHX 00BEKTOB, 12-2
CHCTEM U TIPOIIECCOB) C 2 | 2600 | 1230 | Bsoun | dom.raz | 140 | 0.34 | 25 40 25 1.2 8.0 041 4
Y4ETOM COLMAIbHBIX as +pup.r
OTrpaHUYECHUI BHU- a3
12-2
3 | 3100 | 1170 | MHpsm | Jomraz | 130 | 035 | 35 25 18 1.25 51 60x60 3
oyrois | +tmpup.r
BH. a3
4 |3300| 1150 | bnoun | Hom.raz | 100 | 0.37 | 30 35 23 1.22 52 041 3
ast +Hpup.r
BHU- a3
12-2
5 | 3500 | 1220 | daco | Jom.oraz | 110 | 0.39 | 35 35 19 1.2 5.0 55x55 4
HHasg- | +Ipup.T
HK-2 a3




CTpykTy
PpHBbII

ILianupyemsie
3JIEeMEeHT OuneHoyHbIe CpeACTBA
pe3yabTaThbl 00yueHust
KoMIIeTe
HIHUU

6 | 3600 | 1150 | daco | Jlomraz | 125 | 0.36 | 28 32 25 1.24 5.1 | 65x65
HHas- | +HIIpuUp.T
HK-2 a3

7 | 2900 | 1190 | Pebpu | Hdom.raz | 120 | 0.32 | 25 30 20 1.24 5.3 | 65x65
crasg- | +upup.r
K-2H a3

8 | 3000 | 1220 | IIpsam | Hom.raz | 180 | 0.33 | 23 28 20 121 5.3 | 60x60
oyrois | +tmpup.r
bH. as

9 | 5000 | 1200 | bmoun | Hom.raz | 100 | 0.43 | 33.7 | 13.5 25 1.25 5.1 041
as +Hpup.r
BHU- a3
12-2

10 | 3600 | 1150 | daco | dom.raz | 125 | 0.32 | 25.2 | 9.73 25 1.2 5.1 | 65x65
HHasg- | +Ipup.T
HK-2 a3

11 | 2900 | 1180 | daco | Hom.raz | 150 | 0.29 | 30 25 20 1.25 5.0 | 55x55
HHasg- | +Ipup.r
HK-2 a3

12 | 2700 | 1250 | daco | Jom.raz | 150 | 0.35 | 30 25 18 1.22 5.2 | 55x55
HHas- | +opup.r
HK-2 a3

13 | 2700 | 1000 | daco | Jom.raz | 110 | 0.31 | 33.7 | 185 14 1.2 4.8 65x65
HHas- | +opup.r
HK-2 a3

14 | 3800 | 1230 | daco | Hom.raz | 120 | 0.39 | 33.7 | 185 18 1.23 4.9 | 55x55
HHag- | +IOpup.T
HK-2 a3

15 | 2300 | 1170 | Pe6pu | HJom.raz | 130 | 0.27 | 40 30 18 1.22 49 | 65x65
crasg- | +mpup.r
K-2H as




CTpykTy
PpHBbII
3J1eMeHT
KoMIerTe
HIMH

ILianupyemsie
pe3yabTaThbl 00yueHust

O1neHoO4YHBIE CpeIcTBa

TernnoBoi pacyeT pereeparopa

Bapu | Temnepa | Cpennss Bun Maxkcuman | Temmnepa | Cpennuit Tun Pasme | IIpogosxurens
aHT Typa TeMIepar | TOIUIMBA bHas Typa koddu | Hacaak P HOCTb IIEPUOAA,
BO3IyXa ypa TEIUIOBasl | MPOIYKTO HEHT u AYEHK MUH.
Ha BXOJE | MOAOIpPEB Harpyska B pacxona 1, MM
B a neur, MBT | cropanus | Bo3nyxa B
pereHepa | BO3IyXa, Ha BXOJE | pereHepar
Top, C C B ope
perenepa
Top, C
1 20 970 [Tpup.raz+ 46.9 1570 1.44 Kaynep | 160x1 9
15% a 60
MazyTa
2 25 1000 IIpup.raz+ 44.4 1520 1.46 ITerepc | 120x1 10
20% eHa 20
MazyTa
3 30 1050 [Tpup.raz+ 46.0 1560 1.48 Cumen | 165x1 11
25% ca 65
MazyTa
4 35 1110 [Mpup.raz+ 48 1500 1.50 Bpycko | 140x1 12
30% Bast 40
MazyTa
5 40 950 [Tpup.raz+ 50 1560 1.3 Kaynep | 100x1 9
15% a 00
MazyTa
6 45 1050 IIpup.raz+ 48.1 1490 1.34 Ilerepc | 120x1 10
20% eHa 20
MazyTa
7 50 1100 IIpup.raz+ 53.1 1480 1.36 Cumen | 140x1 11
25% ca 40




CTpykTy
PpHBbII

ILianupyemsie
3JIEeMEeHT OuneHoyHbIe CpeACTBA
pe3yabTaThbl 00yueHust
KoMIIeTe
HIHUU

MaszyTa

8 55 1000 IIpup.raz+ 55.5 1530 1.38 Bpycko | 100x1 12
30% Bast 00
MaszyTa

9 20 1150 [Mpup.raz+ 58.2 1570 14 Kaymep | 120x1 9
15% a 20
MasyTa

10 25 950 [Mpup.raz+ 54.3 1520 1.44 Ierepc | 140x1 10
20% eHa 40
MasyTa

11 30 1000 [Mpup.raz+ 56.5 1560 1.46 Cumen | 100x1 11
25% ca 00
MasyTa

12 35 1050 [Tpup.raz+ 48.1 1500 1.48 Bpycko | 120x1 12
30% Bast 20
MasyTa

13 40 1100 [Tpup.raz+ 53.1 1560 1.50 Kaynep | 140x1 9
15% a 40
MasyTa

14 45 980 [Mpup.raz+ 55.5 1490 13 Ierepc | 100x1 10
20% eHa 00
MasyTa

15 50 950 [Mpup.raz+ 58.2 1480 1.34 Cumen | 120x1 11
25% ca 20
MasyTa

16 20 1000 [Mpup.raz+ 54.3 1530 1.36 Bpycko | 140x1 12
30% Bast 40
MasyTa

17 25 1050 IIpup.raz+ 56.5 1570 1.38 Kaynep | 100x1 9
15% a 00
Mas3yTa




CTpykTy
PpHBbII
ILianupyemsie
JJIeMEeHT O1ueHouHBIE CPeICTBA
pe3yabTaThbl 00yueHust
KoMIerTe
HIIMH
18 30 1100 [Tpup.raz+ 48.1 1520 14 Ierepc | 120x1 10
20% eHa 20
MaszyTa
19 35 980 [Tpup.raz+ 53.1 1560 1.44 Cumen | 140x1 11
25% ca 40
Ma3yra
20 40 1000 [Mpup.raz+ 55.5 1500 1.46 Bpycko | 100x1 12
30% Bast 00
Ma3yTa
21 45 1050 [Tpup.raz+ 58.2 1560 1.48 Kaynep | 120x1 9
15% a 20
Ma3yTa
22 50 1100 [Mpup.raz+ 54.3 1490 1.50 IMetepc | 140x1 10
20% eHa 40
Ma3yTa
23 20 950 [Tpup.raz+ 56.5 1480 1.3 Cumen | 100x1 11
25% ca 00
Ma3yTa
24 25 1000 [Mpup.raz+ 44.4 1530 1.34 Bpycko | 120x1 12
30% Bas 20
Ma3yTa
25 30 1050 [Mpup.raz+ 46.0 1480 1.36 Kaymep | 140x1 9
15% a 40
Ma3yTa

0) [lopsinok npoBeeHUsI MPOMEKYTOUYHOMH aTTeCTALMHU, MOKA3aTe/]H U KPUTEPUH OLleHUBAHUSL!

[IpoMexxyTouHass aTTecTamus IO JUCHUIUTHMHE «MeTauTypriudeckas TeIIOTEXHHKA» BKIIOYACT TEOPETUYCCKUE BOIPOCHI, ITO3BOJISIOIIHE
OLICHUTh YPOBEHb YCBOGHHUS OOYYAIOUIMMUCS 3HAHWMA, M MPAKTUYECKHE 3aJJaHusl, BBISBISIONIUE CTENEHb C(HOPMHUPOBAHHOCTH YMEHHH W BIAJCHUM,
MPOBOJIUTCS B (popMe 3auerTa.

3aueT Mo JAaHHOUW AUCUUIUIMHE TPOBOJUTCS B YCTHOU (hopMme.




[MokasaTenu U KpUTEPHH OLICHUBAHKS 3a4eTa:

® Ha OIICHKY «3a4TE€H0» — OOydarolMiics JOJDKCH IMOKa3aTh YPOBCHb 3HAHH HE TOJILKO HAa YPOBHE BOCIIPOU3BEIACHUS U OOBSCHCHHS
I/IH(bOpMaI_[I/II/I, HO W MHTCJUICKTYAJIbHBIC HABBIKH PCHICHUSA HpO6HeM " 3a7la4, HaXOXKACHUSA YHUKAJIIbHBIX OTBCTOB K HpO6HCMaM, OLCHKU N BBIHCCCHUA
KPUTHYECKUX CYKACHHU. Tak ke A0MKHO OBbITh MPEJACTABICHO TBOPYECKOE 33JaHUe, B KOTOPOM OTPaKEHbI MPOOJIEMbI, KAacAIOIINECs BCEX acleKTOB
3aIUTHI OKPYKAIOIICH CPelbl OT BBIOPOCOB/COPOCOB OOBEKTOB IHEPTCTUKH.

® Ha OICHKY «He 3a4TeH0» — 00yJaroHIACs He MOXKET IMOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U 00bsICHEHHS HH(OPMAIINHU, HE MOKET
MOKa3aTh HHTEJUICKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



