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JIueT perucrpauny u3MEREHHH i KOMOHEeHuEH

No Paspen Kpartxoe conepixanue Jara, Ne Ioamuce
n/u PITQ U3MEHEHHS/TOTIOJIHEHUS nporokona | 3aB.kadexpoi
(Momyst) 3aceaHus
Kageapsr /
1 9 AKTyanu3alis MaTepraaibHO- Ne2 /
TEXHHYECKOT0 obeceueHus mucuummaasl | 8.10.20 1 Qp—tr— /
2 8 AxTyanuzanus y4eGHO-MEeTOAUYECKOro 1 Nel / /
HH(DOPMAIHOHHOr0 06eCeyeH s 1.09.2020 r. /
JUCIUTUTHHEL A//’Z

/

L

/




1 Iesm ocBOEHMSI AN CIUIIJIMHBI

enpro ocBOEHUA TUCHUILINHBI «MeTamurypruueckasi TEIIOTEXHUKA SBIIAETCS:

® Da3BUTHE Y CTYACHTOB YCTOMUYMBHIX HABBIKOB MPUMEHEHUS (YyHIAMEHTAJIbHBIX
3aKOHOB TEIUIOOOMEHAa U MEXaHUKU ra3oB, COBPEMEHHOH TEOpHH TOpPEHUS M PALKOHAIBHOTO
CXXHUI'aHU TOILJIMBA,

e (OpMHUPOBAHHE y CTYJCHTOB YMEHHUS YTEHHUS CXEM, YEepPTeKeW KOHCTPYKIUHA U
3JIEMEHTOB BBICOKOTEMIIEPATYPHBIX METAIUTYPTUYECKHX [T€YEH U YCTPOUCTB;

® U3ydeHHUE CBOICTB U TPeOOBaHUI MPEABIBIAEMBIX K MaTepuanaM, IPUMEHSIEMbIM pU
COOPYKEHHHU TIECYEH;

¢ (QopMHpOBaHHUE Y CTYACHTOB Ha OCHOBE PAIlMOHAIILHOM TEXHOJIOTUHM HAarpeBa MeTalia,
YMEHUH TEIJIOBBIX PACUETOB.

e npuOOpeTeHNEe HABHIKOB TEIUIOBBIX PACUYETOB Meuei, ropesokK, GOPCYHOK U TOPEHUS
ra3000pa3Horo, JKUAKOTO U TBEPIOTO TOILIHBA.

2 Mecto qucuuiuinubl B ctpykrype OOII 6akanaBpuara

Huctunnuna b1.B.15 «Metamnmyprudeckas TEIUIOTEXHUKA» OTHOCUTCS K JAUCIUIUIMHAM
BapHaTUBHON YacTu Osioka 1 0O6pazoBaTeIbHON MPOTPaMMBbI.

JUis  u3ydyeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HAaHUA  (YMEHMs,  BIJIAJCHUS),
chopMupoBaHHbIe B pe3ynbraTe n3ydeHus nucuuiummH b1.b.9 Marematuka, b1.b.10 ®usuka,
b1.b.16 Temnmodusuka, b1.b.17 OcHOBB MeTauTypruueckoro mpousBozactsa, bl1.B.02
dusnueckas XUuMusl.

3HaHus (yMEHUs, BJIAJCHUS), NOJydYEeHHbIE NPU MU3YYEHUHU JaHHOM JUCLMILIUHBI OyAyT
HeoOXoauMbl Tpu u3ydeHuun aucuumiuael b1.5.19 Mertoasl uccrnenoBanuii MaTepuanoB U
npoueccoB, b1.B.JIB.05.01 Koppo3us u 3ammra wmeramioB, b1.B./IB.05.02 ®usuyeckue
cBoiicTBa MeTtayuioB, npu 3amute BKP, a Taxke mpu BbIOOpEe M ycTaHOBKE 000pYyIOBaHMSA,
IPUMEHSIEMOT0 B METAJUTYPTUH.

3 KomnereHnuuu obOyuyawmerocsi, ¢opmupyemMble B pe3yiabTaTe OCBOCHHS
AUCHHUILVIMHBI (MOAYJ/IsI) M IVIAHUPYEMbIe Pe3yJbTaThl 00y4eHH s

B pesynbraTe OCBOGHHS IUCHUIUIMHBI (MOAyns) «Mertamnyprudeckas TEMJIOTEXHUKa»
oOyyJaronuiics 10JKeH 00J1a1aTh CIeIYIONMMUA KOMITETCHITUSIMU:

CTpyKTYypHBIii
3JIEMEHT IInanupyemsble pe3yJbTaThl 00y4eHHS
KOMIIETeHIIUH

OIIK-4 roTOBHOCTBIO COUETATh TCOPHIO U MIPAKTUKY JJIS pCIICHUSA NHIKCHCPHBIX 3a1a4

- OCHOBHBIC OIIPCACICHUA U ITIOHATUA
3HaTh - OCHOBHBIE 3aKOHBI U IIPaBUIIA
- OIIpeJIeNIeHUs ITPOLIECCOB TEMJIOBON 00pabOTKU MaTepuaioB

- 00cyxath crmocoObl 2 (HEKTUBHOTO PEIICHHS TPOSKTa
- pacro3HaBaThb 3 (EKTUBHOE pEeIIeHUE MPOEKTa OT HEI(P(HEKTUBHOTO

ymers - KOPPEKTHO BbIpaXkaTb U apryMEHTHUPOBAHHO 0OOCHOBBIBATh
MIOJIOKEHMSI TPEIMETHOM 001aCTH 3HAHUS
- IPaKTUYECKUMHU HAaBBIKAMH MCIOJIb30BaHUS JIEMEHTOB
MIPOCKTUPOBAHUS

Briazers - HaBBIKaMHU U METOJMKaMHU 0000IIEHHS pe3yIbTaTOB IPOEKTHPOBAHUS

- crnoco0amMy COBEPIICHCTBOBaHUS MPOPECCHOHATBHBIX 3HAHUH 1
YMEHHUH TPOEKTHPOBAHUS ITyTEM HCTIOIH30BAHUS BO3MOKHOCTEH
MH(GOPMAIIMOHHOM CpeJIbL.




I1K-4 roToBHOCTHIO HCIIOIL30BaTh OCHOBHEIC MOHATHS, 3aKOHBI 1 MOJCIIN TCPMOJUHAMUKH,
XUMHYECKOM KHMHCTHUKH, ICPCHOCA TCI1JIa U MaCChI

- OCHOBHBLIC ITOHATHUS, 3aKOHBI U MOACIIN TCPMOANHAMUKH,

3uarn XUMHUYECKON KMHETHKH, TIEPEHOCA TEIIa M MacChl

VMETE - MCIIOJIB30BaTh OCHOBHEIE HOEISITI/ISI, 3aKOHBI U MOJEIIN
TEPMOJIMHAMHUKH, XMMUYECKON KHHETHUKH, IIEPEHOCA TETIa U MaCChl
- HaBBIKaMU [IPUMEHEHUS 3aKOHOB U MOJIeJIel TEPMOJIMHAMUKH,

Bnanets

XHUMHYSCKOM KMHCTHUKH, IICPCHOCA TCIIJIa 1 MACCHhI

ITITK-1 TIpon3BOAUTH ITYCK, OCTAHOBKY U PETYJIUPOBKY CKOPOCTEH JIBUKEHUS] MEXaHU3MOB

- 0COOEHHOCTH MycKa, OCTAHOBKH U PETYJIIUPOBKU CKOPOCTEH

3HaTH
IBIDKEHUSA MEXAHU3MOB

VMETE - IPOU3BOJIUTh MYCK, OCTAHOBKY M PETYJIUPOBKY CKOPOCTEU IBUKEHUS
MeXaHH3MOB
- c11oco0aMM ¥ HaBBIKAMU ITYCKa, OCTAHOBKU U PETYIUPOBKHU

Bnaners

CKOpOCTeI;'I JABMOKCHUA MCXaHHU3MOB.




4. CTpyKTYypa M colep:KaHue TUCHUILIMHBI (MoayJis) «MeTannyprudeckasi TeII0TeXHUKA»

OO6m1as TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX eIUHUIIBI - 108 akaj. yacoB, B TOM YHUCIIE:
— KoHTakTHas padota — 50,8 akas. yacos:

- ayIuTOpHas padora - 48 akaJ. 4yacos;

- BHeayiuTopHas pabora — 2,8 akaj. yaca;
— caMoCTosITeNbHas paboTa - 57,2 akaj. 4acoB.

AynuropHast
KOHTaKTHasi pabora

(B akaja. yacax)
®DopMa TeKylLIero KOHTPOJIst

ycneBaeMoOCTH U

Paznen/ rema Bua camocrositeIbHOM

Cemectp
CamocTosiTeTbHasI padoTa
(B akaja. yacax)

Kon u cTrpykTypHBIii
3JIEMEHT
KOMIETEeHIHH

AUCHHUTLTUHBI ] padoThI N
= £ ow s ow NMPOMEKYTOYHOI aTTecTalMu
= = = =
= = IS
= e R “z R
2 S = S =
= ® < 2«
= M = M
1 Paznen. Mertannyprudeckue Teyw,
TEIUIOTeHepals B T[e4ax, OCHOBBI TEOpHH| S
TOPEHHSI.
1.1 Beenenne. Ha3HaueHNe TEIIOBBIX MPOIECCOB [Tpopaborka JneKuuoHHoro | Hannyue KOHCIIEKTOB JIEKIUI OIIK-4-3yB
n arperatoB. O0mas cxema METaJUIyprHYecKou| 5 2 5 Mmatepuana (ITyHkr 6, Tema 1.1) [1K-4-3yB
HEYH. MITK-1-3yB
ITpopaboTka JIEKIMOHHOTO [ Hanmudane KOHCIEKTOB — JIEKIMH; OIK-4-3vE
1.2. Tennorenepauusi B me4ax. Buusl sHepruw, 5 2 2 20U 5 Marepuana; MOATOTOBKAa OTYeTa K|CJada OTYeTa MO J1abopaTOpHOMH TK-4 3}];
UCTIONB3YEMOH B IIeyax nabopartopHOoi  paboTe; pemieHue|pabore; crada  MPAaKTHYECKUX TITTK-1 Z s
3anad (IlyHkT 6, Tema 1.2) 3amaq y
. [TpopaboTka JIEKIIMOHHOTO | Hamnune  KOHCIIEKTOB  JIEKIIWH;
1.3. OCHOBBI TEOpHH TOPEHHS, YCTPOWCTBA IJIS pop H L OIIK-4-3yB
MaTepuajia, IOATOTOBKa OTYETa K|cJada oT4deTa 1Mo J1abopaTopHOMH
CKHUTAHMA  TOIUIMBA, YTHIM3alUs  TEIUIOTBI| 5 2 2121 2 5 . [1K-4-3yB
nmabopatopHoit  paboTe; pemieHue|paboTe; caada  MPaKTUYECKUX
IIPOJYKTOB CrOpaHus [IIK-1-3yB
3agad (IlyHkT 6, Tema 1.3) 3aja4
Hroro no paznmeny 1 5 6 421 | 421 15
2 Paznen. BHemHuit M BHyTpeHHHH Tems1000MeH 5
ITpopaboTka nekuoHHoro | Hanuduye KOHCNEKTOB — JEKILUiA; OTK-4-3v5
2.1. BHemHMi W BHYTPEHHHI TeIIOOOMEH B 5 2 1 2 7 Marepuana, MOATOTOBKAa OTYeTa K|cJada OTYeTa MO J1abopaTOpHOMH [K-4 3}];
paboyeM npocTpaHCTBE TeUen nabopartopHoil  pabote; pemieHue|pabore; crada  MPAKTHYECKUX K-1 zyB

3amad ([IyHkr 6, Tema 2.1) 3agau




AynuropHast

KOHTaKTHas padora
(B akaja. yacax)

3 Paznen. OCHOBHBIE THITBI IIPOMBIIUTCHHBIX

<
S
g 2
[=Theo = =
= 8 =2 =
= s 2 @ e =
5 = 3 . OpMa TeKylero KOHTpoJist g ==
Pa3gen/ rema 2 Bun camocTosiTe1bHOIM T
S B g ycHeBaeMoCTH H SR
JMCUMILTAHBI 5 . = padoThl . o
&) = = = ol x 2 MPOMEKYTOYHOI aTTecTalMK 53 S
= e = S
= =
g | &= 5| g& = X
S| gE| 28 ¢ 2
= = E“ ~ ?,
Q
29 JIBiKeHHe  KUAKOCTH H  rasoB B IIpopabotka JIEKIIMOHHOTrO | Hammumne  KOHCIIEKTOB — JICKITUIA, OIK-4-3
- . N MaTepHalia, IOATOTOBKA OTYETa K|clada OTdeTa Mo JIabopaTopHOMH yB
TEXHOJIOTHYECKUX arperarax 4epHOW W IBETHOHW| 5 2 1 2 8 . [IK-4-3yB
METAIUIY DI nmabopaTopHOl  paboTe; pemieHHE |paboTe; caada  MPaKTHYSCKIX TTTTK -1
P 3anad (IIyHkT 6, Tema 2.2) 3amaq yB

o 5
neueH
OIIK-4-3yB
3.1. Marepuaibl, UCTIONE3yEMbIe B KOHCTPYKIIHSIX TIpopabotka JIEKIITUOHHOTO .
5 2 7.2 Hanuune KoHCTIEKTOB JIEKITHHA [1K-4-3yB
BBICOKOTEMIIEPATYPHBIX arperatoB Mmatepuana (ITyHkr 6, Tema 3.1)
MITK-1-3yB
IIpopaboTka JneKuuoHHoro |Hainyue KOHCIEKTOB — JIEKLIUM;
3.2. OCHOBBI TEXHOJIOTHH HarpeBa MeTajia, bop H L OIIK-4-3yB
Marepuaia, MOATrOTOBKAa OTYeTa K|cJada OT4eTa MO J1abopaTopHOH
BBIOOD paI[OHAIBHBIX TEMIIEPATYPHBIX U 5 4 2 221 6 . [1K-4-3yB
nabopaTopHO#  paboTe; pemieHHe |paboTe; caada  MPAKTHYSCKUX
TEIJIOBBIX PEXKUMOB [ITK-1-3yB
3aaa4 (IlyHkr 6, Tema 3.2) 3a1a4
3.3. TeruiooOMeHHbBIE anmaparsl U UX IIpopabotka JIEKLIUOHHOI'O OIIK-4-3y8
A 5 4 2121 2 6 Hannane KoHCIIEKTOB JIEKITHI [IK-4-3yB
CpaBHUTEIIbHAS OLICHKA marepuana (ITyHkr 6, rema 3.3)
[IIK-1-3yB
3.4. OcHOBHBIE THIBI INPOMBINIJIEHHBIX NEYeH M OIIK-4-3yB
N N IIpopabotka JIEKUUOHHOT'O .
Ba)KHEHIIME XapaKkTepUCTHKH WX TEIUIOBOH| 5 4 2 8 Hanuune koHCIIEKTOB JEKIHA [1K-4-3yB
marepuana (I1yHkr 6, rema 3.4)
paboThl II1K-1-3yB




5 O0pa3oBaTe/ibHbIe H HHPOPMAIMOHHbIE TEXHOJIOTHH

Jls peleHus nperycMOTPEHHBIX BHJIOB y4eOHOW paOOThl IPU M3YYEHUH JUCLUILIMHbBI
«MeTamrypruueckasi TeIUIOTEXHUKA» B KauecTBe 00pa30BaTENIbHBIX TEXHOJIOTUH HCHOIb3YIOTCS
KaK TPaAULIMOHHBIC, TAK U MOAYJIbHO-KOMIIETCHTHOCTHBIE TEXHOJIOTHH.

Lenssmu 00pazoBaTeIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUN SBIISIOTCS:

® AKTHBHM3MPOBAHUE MBIIIJICHUS 00yYarOIUXCS;

e (QopmHpOBaHUE MHTEpECA K U3y4aeMOMY MaTepuaiy;

® Ppa3BUTHUE MHTEIJIEKTA U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroImuxcs.

JIeKIIMOHHBIN MaTepuall 3aKperuisieTcss Ha JIAbOpaTOpHBIX paboTax, Iie MPUMEHSETCS
COBMECTHasl AEATENbHOCTh CTYAEHTOB B TpYIIE, HAllpaBJICHHAs Ha pelleHHue oOLei 3agauu
OyTEeM CJOXEHHS PE3y/IbTaTOB WHAMBHIYaTbHOH pa®oThl wieHOB rpynmbl. i pa3BuTus U
COBEPILEHCTBOBAHUSI ~ KOMMYHMKAaTHBHBIX  CHOCOOHOCTEH  CTYyIEHTOB  OpraHM3YITCS
NPaKTUYECKHE 3aHATHS B BHJE JIUCKYCCHH, aHalM3a peajbHBIX MPOOJEMHBIX CUTyallud Hu
MEXIUCUUIUIMHAPHBIX CBSI3€H M3 Ppa3IMYHbIX oO0JIacTel B KOHTEKCTE pelIaeMoil 3alauu.
[lepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHUM M (POPMHUPOBAHUE IMPEICTABICHHNA MO KYpCY
IPOMCXOIUT C NPUMEHEHUEM MYJIbTUMEIUHHOro obopynoBaHus. Ha 3aHATHSAX BHEOpAIOTCA
Takue WH(POPMALMOHHBIE TEXHOJOTWH, KaK HCIOJIb30BAHHE DSJICKTPOHHBIX HW3JaHUU (UTECHHE
JEeKIHMA C MCIIOJIb30BAaHUEM CIIalJ-Npe3eHTalui, 3JEKTPOHHOTO Kypca JIEKUHH, rpaduuecKux
00BEKTOB, BHUIEO- ayauo- wmatepuanioB (uepe3 MHWurepuer). CamocrositenbHas padorta
CTUMYJIUDYET CTYJEHTOB K CaMOCTOSATENbHON MpopaboTKe TeM B IPOLECCe HAaMUCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TECTUPOBAHMIO. JTarlbl
IIO3HABATEIIBHON JEATEIBHOCTH CTYACHTOB IIPEAINONAralT I0CIEJ0BATEIbHO IIOCTaHOBKY
MHTEPECYIOIIEH X MPOOJEMBbl, BBIIABUKEHUE TMIIOTE3 MPU €€ PELICHUH, BhIPAXKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM S3bIKOM, a TAKXKe pealu3alus MpoAyKTa B BUJE yOINYHOIO BBICTYIUICHUS,
JOKJIaJa WM Tpe3eHTanun. KoppeKTHpOBKH 00pa3oBaTENBHOIO Ipolecca MPOXOAAT C
UCMOJIb30BaHUEM OOpaTHOM CBSI3M MEXAy IpernojaBaresieM M OOy4yarolMMHUCS — Ha
KOHCYJIbTAIUX, @ TAKKE MPH TEKYILIEM U IPOMEXYTOYHOM KOHTPOJIE.

6 YueGHO-MeTOANYECKOE O0ecieyeHe CAMOCTOSATEIHLHOI PadoOThI CTY1€eHTOB

BueaynutopHas camocrosiTenbHas paboTa CTYJI€HTOB OCYILIECTBIISIETCS B BUJE YTCHUS U
OpopabOTKN KOHCIIEKTOB, JIMTEPATypbl W AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB C
HEO0OXOUMBIMU KOHCYJIbTAI[USIMU IIPENO1aBaATENS.

Ienpto Tekylero KOHTPOJIS 3HAHUKH OOy4aroIIMXcs SIBJIS€TCS NMPOBEPKA PUTMHUYHOCTU
paboThl CTYJEHTOB, OLIEHKA YCBOEHHS TEOPETUYECKOro, MPAaKTUYECKOr0 Marepuaia u
nproOpeTeHHBIX 3HaHUM, yMEeHUH 1 BiIajeHui. Tekymuii KOHTpoJIb obecreunBaeTcs:

® OIPOCOM CTYAEHTOB Ha JIEKIIUAX U MPAKTHUECKUX 3aHATHIX;

® JIOYCKOM K BBINOJIHEHUIO J1a0OpaTOpHBIX 3aJaHUN M 3alIUTOW pe3yibTaTOB MX
BBIMOJIHEHUS (MUHUMAJIbHBIN YPOBEHb 3HAHUI OIIEHUBAETCS 110 KOHTPOJIBHBIM BOIIPOCAaM);

® ©XEMECAYHOM aTTecTallMedl CTYJEHTOB II0 pe3yJbTaTaM IOCEHICHUS JIEKIHOHHBIX
3aHSTHH, BBINOJIHEHHUS W 3alIUTHl MPAKTUYECKUX 3aJaHUM, OIPOCa Ha 3aHSTHUSX, BBITOJIHEHUS
KOHTPOJIBHBIX 33JJaHUM 110 TEOPETHYECKOMY MaTepHaly.

BX0onHON KOHTpOJb MOATOTOBKM K IPAKTUYECKUM 3aHATHSAM MU KOHTPOJIb YCBOEHUS
MaTepuana NpOU3BOAMTCS B TEUEHUE BCETO CEMeCTpa ¢ MEepUOANYHOCTBIO | pa3 B 1-2 Henmenw.
Bx0aHOM KOHTPOJIb MOATOTOBKYU K JIEKIIMM IIPOU3BOAUTCS B TEYEHUE BCErO CEMECTPA BHAYalle
Kak 101 ekunu. [IpomMexxyTOUHBIN KOHTPOJIb YCBOEHHUS JIEKIUOHHOTO MaTepHaa MpOU3BOIATCA
2 pa3a B cemMecTpe IyTeM MPOBeICHHsI KOHTPOJIbHBIX paboT. ITOroBbIi KOHTPOJIb — 3a4eT.



TecThl 1151 CAaMONIPOBEPKHU

Peiitunar
CII0’KHOCTH
OtmMmeTka o
BOIIPOCOB
Tekct Bompoca Bapuantsl oTBeTOB BBIOOpE .
(1-nerkmuit,
3TaJOHa .
2-CpenHuH,
3-CII0’KHBIN)
KJIacCU(UKALIUS T10
MIPOMCXOKICHHUIO M arperaTHOMY | DTaJoH
COCTOSIHHIO
. XAMHYECKHUM COCTaB Drtajion
K o01ueit 5
XapaKTepHCTHKE TOImBa | o101 CTOpaHuA Tajon 2
OTHOCSTCS: K03 PULMEHT pacxoja Bo3Iyxa
TIPY COKUTAHUU
KOJINYECTBO HEOOXOIUMOTO JIJIsI
TOPCHMSI BO3/TyXa U BBIXO]T
MPOJYKTOB CTOPAHHUS
. JIEPOJI M KHCIIOPO
Baxueiimme xumnaeckue |3 oPOA POA
3JIEMCHTEI TOILINBA YIJIEpOA ¥ BONOPOA OrajioH 1
OpPraHUYECKOTO KHCIIOPOJT ¥ BOJIOPOJT
MIPOUCXOKICHUS
POHCXOXKAC YIJIEpPOJI ¥ a30T
Al>O3 DrtanoH
B . SiOz DrtanoH
COCTaB HEroprouei
op CaO DrtanoH
MUHEPATBLHON YacTH co 1
TOILJIMBA - 30JIbI BXOJIST 2
SO,
N2
Kakas cepa OpraHnyecKas
9
coZepixaliasics B KOoJIY€JaHnHasn 2
TOILIUBE, HE YUacTBYeT B | cynb(arHas DrtalioH
ropeHuu? OpraHuyvecKast ¥ KoayeaaHHas
JUTSI TBEPAOTO TOTLTHNBA DranoH
JIJISL )KUJIKOTO TOILINBA DTajaoH
N JUTsI Ta3000pa3HOTO TOTINBA
XUMUYECKUI aHAIIn3
HUCKYCCTBEHHOTO
TOTLTUBA T10 3JIEMEHTHOMY 3
MIPOUCXOXKACHHUS
COCTaBY MPUMEHSIOT
JUIS1 Ta3000pa3HOTO TOTUIMBA
€CTECTBEHHOT'O TIPOUCX OXKICHUS
JUIST CMECH Ta3000pa3HbIX TOTIJIUB
TUTPOCKOMMYECKAsI
Kaxkas gacTe Bary, BHEIIHSAA, YACpKUBacMast SratoH
CO,Z[Cp)KElH.[CﬁCH B MEXaHUYCCKU 5
TOILUIUBE, TEPACTCA IIPU XMMHYECKU CBsI3aHHAs
cymke? THTPOCKOMTMYECKAS U XUMHUYECKH
CBsI3aHHAs
Kakas temnora cropanus
BBICIIIAsl TETIOTA CTOPAHUS 2

TOIINIMBA COOTBETCTBYCT




JNEHUCTBUTEIILHOMY
KOJINYECTBY TEIUIOTHI,
BBIJICIIIEMOU IPU
CrOpaHHH B M€Yax 1
TOIKax?

HU3Ias TCIJI0Ta CTOpAHUA

OrtaioH

IIPU CKUTAHUU C HETOCTATKOM
BO3/lyXa

pHu 000TaIllEHUH 1YThs
KHCJIOPOJIOM

IIPU CKUTAHUU C U30BITKOM
BO3/lyXa

B xakoMm Buzie TBEp0TO

JpeBeCcrHa
TOIUIMBA COJIEP KaHUE Topd
g | Yriepona s cocrase Gyphic yrom
OpraHUYECKON MaCChI
MOYKeT I0CTHTaTh 80- KaMEHHbIE YTIIU OranoH
96%"? TOPIOYUE CIAHITBI
Kakomy razoo6pa3zHomy | JOMEHHBIN (KOJOIIHUKOBBIN) ra3 | DTaJoH
TOIUIUBY C TEIUIOTOM KOKCOBBIH Ia3
cropanus 3,5-4,0 KOKCOJIOMEHHAas CMECh
9 M]Tx/m* COOTBETCTBYCT [ 1ypypo aeblif ras3
NpUMEPHbIi cocTas: 9- CMECh JIOMEHHOT'O U IPUPOJHOTO
14% CO, ; 25-30% CO; | rasos
57-58% N , ; ocTanmbHOE - | cpech KOKCOBOTO 1 IIPHPOIHOTO
CH,uH,. ra3oB
7000 xJ[x/kr
10 | Temnora cropanus 29,3 MJDx/xr OrajoH
YCIIOBHOTO TOTLIIMBA: 29.3 KKaJ/Kr
35,5 MJIx/kr
WuTepBain 3HaYCHUHA 0,55-0,65
«ITUPOMETPUYECKOTO 0,65-0,85 OtanoH
kod(purmentay nis 0,85-0,95
11 OPHUCHTHUPOBOYHOI'O 0,95-1,05
onpeneneHus 0,35-0,45
NENUCTBUTETBHON
TEMIEpaTypel B Iedax U | 0,45-0,55
TOIKAaXx:
TEIJIOBOM HArpy3Kou Ieuu
Haubonbiee KOMMYECTBO | TeroBoii MOLIHOCTBIO IEUH Otanox
TEIIOThI, KOTOPOE NeYb
Lo | MOeT HOpMaATBHO (6e3 TETJIOBBIM PEKUMOM TIEUH
HEI0XO0ora TOIIMBa B KO3(1)(1)I/H_[I/IGHTOM HCITIOJIB30BAHUA
paboueM mpocTpaHcTBe) | TEIIa
YCBOUTH, HA3bIBAETCA: KO3 (D PHUITMEHTOM TOJIE3HOTO
JICUCTBUSA
MHTEHCUBHOCTH Pa0OTHI MEYU Otanon
WHTEHCUBHOCTD
Y RenbHasd TEIJIOBBIIENICHUS B M€YU
13 TPOM3BONTCEILHOCTE 9acoBOI 00bEM MTPOU3BOJICTBA
(HanpsHKEHHOCTH oA 5
TeuH) XapaKTeph3yeT: %0 BBIXOJ]a TOAHOTO MPOJIYKTa
pa3Mepsl pabodero
MIPOCTPAHCTBA arperara
14 Urto yuuTteiBaeTcs B BCE XUMUYECKHUE PEAKIIHH,

CTaThC «TCILJIOTA

HAYHMEC C TTOJOKUTCIIbHBIM




IK30TEPMHUYECKHIX
peaKkuuii» MpUXOIHOMN
94acTH TEIUIOBOTO OanaHca

TEIUIOBBIM 3¢ pexTom

BCC XMMUNYCCKHUEC PCAKIIHUHU,

TETJIOTCXHUYCCKUX HAYIIHAC C IMOJOXUTEIbHbBIM )
TaJOH
arperaron? TEIUIOBEIM 3P PEeKTOM, Kpome
peaxiuii TOpeHrs TOILTUBA.
TEIUI0TA, BbIAENIAEMas IPU
TOPEHHUH TOILINBA
TEIUI0Ta, BHOCUMAsi UCXOJAHBIMU
TEXHOJIOTHYECKUMU
MaTepuaIaMu
TEIJIOTa, BHOCUMasi HarpeThIMU
BO3/IyXOM U TOILJIUBOM
M€Y MOCTOSIHHOTO JIEHCTBUS,
TeMIepaTypa B KOTOPBIX HE OranoH
MEHSIETCS] CO BpEMEHEM
MeYH NMePHUOTUIECKOro JeHCTBHS,
. C IEPEMEHHOM BO BPEMEHHU
K xakomy Tuny neuen N
TEeMIEepaTypoit
OTHOCSITCSI METOIMYECKHE =
15 M€Y C OJJMHAKOBOU
neyu? .
TEeMIIEepaTypoil Mo AJIMHe
pabouero MpocTpaHcTBa
MeYu ¢ MaKCUMaIbHOU
TEMIIEpaTypoy IIpU BXOJE
3aroToBOK B pabouee
IIPOCTPAHCTBO
KO3 (PULIUEHTOM I0JIE3HOTO
bun OTtalioHn
TETJIONCIOJIb30BaHus (K.II.T.)
KO3 (HUILIUEHTOM I0JIE3HOTO
KauectBo paboTs! meuu, o
JerdcTBus (K.11.J1.)
€€ COBEpILEHCTBO KakK
16 KOJIMYECTBOM TEILJIOTHI, KOTOPOE
TEIJIOBOTO arperara
XapaKTepu3yeTcs: MOAAIOT B HEHH
’ (MJIx/49)
YAEJIbHBIM PacXx0JI0M TOILJIUBA
(T.y.T./T IpOAYKIIUN)
K orneynopusimM oTHOCAT | 1580 °C 1aaoH
Marcpuraibl, 1780 °C
OTHEYHOPHOCTh KOTOPBIX
17 1680 °C
He HIKe (TI0 cTaHAapTam
Y TEPMUHOJIOTHH
P 1880 °C
Poccun):
Wsnenus ¢ OTHEYIOpPHbIE
18 | OTHEYHOPHOCTBIO 1770- BBICOKOOTHEYIIOPHBIE OranoH
2000 °C oTtHOCATCS K BBICIIICH OTHEYITOPHOCTH
BUY- TETUTON30JISIIHOHHBIE
IIAMOTHBIE
B kakux orumeynopax B AHACOBbLIC OranoH
19 | kauecTBEe OCHOBBI BBICOKOTJIMHO3EMHCTBIE
npeodnamaer SiO,? IIUPKOHUEBBIC

dbopcTepuToBbIE




KHUCJIBIC

20 B xakux orneymnopax OCHOBHBIE DTajioH
ocHoBo# sBissercst MgO? | BcnomorarenbHble
HEUTpaJbHbIC
Kakue 13 npuBeIeHHbIX MAarae3suTOBLIC
51 | OTHEYIOPOB NMEIOT ANHACOBBIC
MEHBIINUHA KOA(PPUIIMEHT | mEeHOIaMOTHBIE Drtajion
TEIJIONPOBOAHOCTH? MIAMOTHEIE
Kakue orueymnopsl HIaMOTHBIC
) BBIIEP)KUBAIOT MEHBIIIEE | TUHACOBLIE DTanoH
KOJIMYECTBO TETIOCMEH MACHE3HTOBEIE
(?
(Tepmoynapos)? BBICOKOTJIMHO3EMUCTBIE
YBEJIMYEHHUE IITIOTHOCTH HAOUBKH
BaThl, acOecTa u ap.
YBJIQKHEHUE TTOPUCTHIX
DaKTOpBI, yIyUIIAIONIAe | TEIUIOU30JIATOPOB
93 | KAUECTBO TEMIOM3OMAMAN | IPUMEHEHHE TETIOH30TALIH Sranon
IICYeH, TOIIOK, OO0JIBIIIEH TOPUCTOCTH
MapoInpoBOIOB MPUMEHECHUE TETUION30JISAIIAN
OOJIBITIEH TIIOTHOCTH
MIPUMECHECHHE BaKyyMHO-
P He Bakyy OTtalioHn
MHOT'OCJIOMHOM TETIJIOM30JISIIHH
s 0e3 mpeIBapUTEIHLHOTO
K kakoii rpymre pensap ranon
OTHOCATCS CMCHICHHA
24 HOpPMaJIM30BaHHbIE TIJIOCKOIINIAaMCHHBIC
TOPEJIKY THTIA «TpyOa B KOPOTKOIUIAMEHHBIE
Tpy0Oe» KOHCTPYKIIHH C IpeaABapUTEIbHBIM CMEIICHUEM
Cranbrnpoexra? WHXEKIIMOHHBIE
YKaKUTE MPaBUIHHYIO CO2, H20, N2
MOCIIeI0BaTEILHOCTh
a N2, H.O, CO;
yOBIBaHUST KOHIICHTPAIIUU
KOMIOHeHTOB mpoaykros | N2» CO2, H20 Oranon
25
TOpPCHUS TOTUINBA B H20, N2, CO2
nevax U TOMKax Mpu H,O,CO2, N
C)KUTaHHH B COr No . HsO
aTMOC(EpPHOM BO3IyXe 2 N2, 12
Kaxkue cranm o6namgaroT MaJIOYTJICPOIUCTHIC
MEHBIIIUM CPEHEYTIEPOIUCThIC
og | KOO duiHenTOM BBICOKOYTJIEPOUCTEIE
TCILTOIIPOBOAHOCTH ¥ HU3KOJIETHPOBAHHBIE
TpeOyroT Ooee
MEJUIEHHOTO HArpeBa? BBICOKOJIETUPOBAHHBIE Otanon
Kakie i3 W3MEHEHUS HAaNPaBIICHUS MIOTOKA | DTaJIOH
ITepEUHCITEHHBIX W3MEHEHHUS CEUCHUS KaHala DTajaoH
(baKTOPOB MPUBOIAT K BXOJI TIOTOKA B KAHAT M BBIXOA M3 | y 0
37 | notepsAM aBieHus HA HETo
MECTHBIE CONPOTHBIIeHHs | [PCHHC O CTCHKH KaHaa
IIDU JIBIKCHHH ra30B 1o | CAMAHUC M Pa3JeeHUe OTOKOB | DTajloH
Tpy0Oam u KaHanam? MIPOXOXKACHUE Yepe3 INIOCKYIO OtanoH




PELIETKY WK JPOCCETbHYIO
mainoy

IEPOXOBATOCTh CTE€H TPYO,
KaHaJIOB

[IepeueHp BOMPOCOB ISl CAMOCTOSITEILHON pabOThI

Tema 1.1
1. Ha3nauenue u KinaccupuKaIys METaUTyprHIeCKuX Medei.
2. Haznauenue u o01mias cxema MpOMBIIIICHHOHN TICYH.

Tema 1.2

1. HarpeB nyroBoii u riazmMenHbiid. Hasnaduenue, o6nactu 3pQpeKTHBHOTO IPUMEHEHHUSL.

2. HarpeB nnayknuonnsiii. Haznauenue, o61actu 3 heKTUBHOTO TPUMEHEHUS

3. HarpeB aJIeKTpOCONIPOTHUBICHUEM H JJICKTPOHHONMy4YeBOW. Hasmauenue, obOiactu
3 PEKTUBHOTO MPUMECHCHHS.

Tema 1.3

1. Buasl TonvMBa U BX COCTaB. Y CJIOBHOE TOILIMBO.

2. OCHOBHBIC XapaKTEPUCTUKH TOTLIHBA.

3. YcrpoiicTBa AJid COKUTAHUS TOTUIMBA.

4. ConepxaHue U TIOCIICIOBATEIbHOCTh PACYETOB TOPSHUS TOILIMBA.

Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX Ta30B.

2. CocTaBiieHHe U aHAJIU3 TEIUIOBBIX OalaHCOB II€Yel, OCHOBHBIE TEIIOTEXHHUYECKHUE
noKasareny paboThl IeYel U MyTH IHEProcOepeKeHUsI.

Tema 2.2

1. CBOOOIHBIE ¥ YACTUYHO OTPAHUYCHHBIE CTPYHHBIE TCUCHUS.
2. OrpanuyeHHbIe CTpYyHBIE TeUeHUs. THKEKTOP U 3KEKTOP.
3. Buapl aBM)KEeHHUS Ta30B B II€Yax.

4. Tlorepu 3HEpruu NpH ABUKEHUU T'a30B.

Tema 3.1

1. Marepuaisl, TpUMEHsIEMBIE B IIeYax.

2. OCHOBHBIE DJIEMEHTBI KOHCTPYKLIUN MEYEH.

3. OcHOBHBIE THUIIBI IUTABUIIBHBIX, HATPEBATEIbHBIX U TEPMUUECKUX TEUEH.
4. OrueynopHble MaTepHualibl, UX OCHOBHBIE CBOMCTBA.

5. Tennon30JAMOHHBIE MATEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOIMM HarpeBa MeTajula. THIOBBIE PEKHMMBI HarpeBa «TOHKUX» U
«MaCCHUBHBIX» 3arOTOBOK.

2. OcoOeHHOCTH HarpeBa KauyeCTBEHHBIX CTaJleH.

3. OCHOBBI pacueTa HarpeBa «TOHKHX» U «MAaCCHUBHBIX)» 3arOTOBOK.

4. BniusiHuE yCcIOBHMM OXJIQXKI€HUSI METaJljla Ha €ro CBOMCTBA.

5. Buzpl Opaka rmpu HarpeBe MeTajia U IyTH CHH)KEHUS IOTePh METaslIa.

6. Ko urment tennonpoBoiHOCTH cTajiel U GaKTOpPbl, BIUSIOIINE HA HETO.

Tema 3.3




1. Hcrmomp3oBaHWE BTOPUYHBIX DHEPropecypcoB. THIBI TEIIIOOOMEHHUKOB, HX
Ha3HAUYC€HHE U CPaBHUTEIbHAS OIECHKA.

2. OcHOBbl TeOpuHM MOAOOMSI UM  MOACTUPOBAHUSA  TEIUIOTEXHUYECKUX U
TEIJIOPHEPTreTUYECKUX TIPOLIECCOB U 000PYTI0BAHUS.

3. O4nCTKa IBIMOBBIX T'a30B.

Tewma 3.4
1. Knaccugukarus npoMbIIUICHHBIX MTEYEH.
2. BcnomoratensHOE 000pyI0BaHHUE TICUCH.

KypcoBoii npoekt

Llenb BBINOJIHEHUS MPOEKTa — TNPUOOPETEHHE CTYJCHTAMU HABBIKOB BBITIOJHEHHUS
TEIUIOTEXHUYECKUX PACYETOB IMPOIIECCOB, COBEPIIAEMbIX B MPOMBIIIJICHHBIX II€4ax, BbIOOpa
KOHCTPYKTUBHBIX DPELICHUNA IE€YEed M UX DJIEMEHTOB, YMEHUW IOJb30BaThCS CIIPABOYHOU H
HOPMAaTUBHON JHUTEPATYypOd MO TEIUIOTEXHUKE, HCIOIb30BATh PA3JIMYHBIE JUArpaMMbl IS
pacuera napaMeTpoB U IPOLECCOB.

Hns crynentoB mpoduist «OO0paboTka METAalUIOB U CIUIABOB JIaBJIEHUEM (IIPOKATHOE
IIPOU3BOJICTBO)» MPEAYCMOTPEHBI CIEIYIOIIME TEMbl KYpPCOBBIX MpPOEKTOB: «TemnoBoil pacuer
HarpeBaTelIbHOW MEeYn».

KypcoBoil NIpOEKT BKIHOYAECT NOJHBIA TEILUIOBOM M a’pOJMHAMMYECKUN pacdeThl
IUIAMEHHOM WJIM AJIEKTPUYECKOW TMeYd M COCTOUT W3 MOSCHUTEIHHOW 3amUCKU U TpadudecKon
yactu. ['padmueckas gacts B Buze 1-2 pa3pe3oB BHIIOIHIECTCS HA OHOM JucTe popmara Al.

[TosicuutenpHas 3anmucKka A0KHA ObITh U3noxkeHa Ha 20-30 c. Oymaru pazmepa 210 x 297
Ha OJIHOM CTOpOHE JMcTa, odopmieHa B OO0JOXKKe, CHAOKE€HAa OTrJaBJICHHUEM U CIHCKOM
UCII0JIb30BaHHOM UTepatTypshl. [loscHUTENbHAS 3alKMCcKa B LIEJIOM WIH OTACIbHBIE €€ 3JIEMEHTbI
MOTYT OBITh IIPE/ICTABICHBI PACIIEYATKON IPOrPaMMBbI U €€ PELIEHUS] Ha KOMIIBIOTEpE.

OneMeHThl Me4yM (BO3ayXOHarpeBaressi), JbIMOBOI'O TPaKTa, TOPEIOK M BEHTHIIATOPOB
BBITIOJIHSIFOTCS B TOSICHUTENLHOM 3amucke ¢ coomoaenueM tpedbosannii ECK/I.

KypcoBoii mpoeKT BBIMOJIHACTCS B CIEAYIOIIEH MOCIeA0BaTeNbHOCTH (10 ATanam):

. XapakTepuCTHUKa HArpeBaTEIbHOM MEYH.

. Pacder ropeHust TOIuIMBa U ONpEAEIEHUE NEHCTBUTENBHON TEMIIEPATYPbl TOPEHUS.

. Pacuer Bpemenu HarpeBa Metaiia.

. Onpenenenrne OCHOBHBIX Pa3MEPOB U NMPEABAPUTEIBHOE KOHCTPYHUPOBAHUE IIEUH.

. TenioBoii 6anaHc U orpesieTIeHNe TeIUIOTEXHUYECKUX XapaKTePUCTUK pabOThI MEUH.
. TernoBoii pacuer TemI000MEHHOTO anmapara.

. PacueT 1 BEIOOD TOTIITMBOCKUTAIOIITUX YCTPOUCTB.

. A3pOJJMHAMUYECKUI pacyeT IbIMOBOTO TPAKTA U BBIOODP TATOAYTHEBBIX YCTPOMCTB.

coONO OlTA~ WN -



7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA HpOMe)IcyTO'{HOﬁ aTrrecranmum

a) [Inanupyembie pe3yabTaThl 00YUEHHUS U OLICHOYHBIE CPEICTBA JUIS TPOBEICHUS IPOMEKYTOUHOM aTTeCTaIUH -

CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINI

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

O1eHOYHBIE CpeCTBA

OIIK-4 roTOBHOCTBIO COYETATh TCOPUIO U MPAKTUKY JIA PCIICHUS NWHKCHCPHBIX 3a1a4

3HaTh - OCHOBHBIC OTIPEJICNICHNS ¥ TIOHATHS [epeuens BompocoB:
- OCHOBHBIE 3aKOHBI U IIPaBUIIa 1. Kunaccudukanus TOIUMBa M0 COCTaBY U MPOUCXOXKICHUIO.
-OIpeeNieHHs] TPOLIECCOB TemIoBoM 00pabotku | 2.  Ompezaernenue Tommsa. CocTaB OpraHn4ecKoro TOIUIHBA.
MaTepuasoB 3. TemnoTBopHas ciocoOHOCTH TomMBa. OnpeneneHue, BUabl, 0003HAUCHHUS.
4. Bwuasl TBepIoro TOIUMBA. MIX 0COOCHHOCTH U 00JIaCTH IPUMCHEHUS.
5. TopeHue opraHM4YecKoro TOIUIMBa- ONpeAeIeHHE H 0COOCHHOCTH.
6. OcobOeHHOCTH CKUTaHMsl Tra3000pa3HOro ToIUIMBA. [Ipenensl ycTOWYMBOCTH pabOThI Ta30BBIX
TOPEJIOK.
7. OCOOEHHOCTH CXKHUTAHHSI U CXEMBI PACTIBIIMBAHHS )KUAKOTO TOIUIMBA.
8. CxwuranHue TBEpAOTO TOIUINBA B CIIOE.
9. 3agaum pacueTa TOPEHHUS TOIUIMBA.
10. Knaccudukarnus TCY. OcobeHHOCTH BEIOOpA.
Ymers - 00cy)1ath crtoco0b! 3((PEKTUBHOTO PEIICHUS 3ammTa OCHOBHBIX Pa3/IesIOB KypcOBOTO ITPOEKTA!
MpOeKTa 1. XapakTepucTuka HarpeBaTeIbHOM MeUn.
- pacniozHaBaTh 3((EKTUBHOE pelIeHHe NpoeKTa oT | 2. PacueT ropeHns TOmMBa U ONpeAeIeHHe IeHCTBUTEIEHON TEMIIEPaTypbl TOPEHHS.
Hea(HEKTUBHOTO 3. Pacyer BpeMeHH HarpeBa MeTaa.
- KOPPEKTHO BBIPAXXaTh U apTyMEHTHPOBAHHO 4. OmnpeienieHne OCHOBHBIX Pa3MEPOB U MPEABaAPUTEIbHOE KOHCTPYUPOBAHHE TICUH.
000CHOBBIBATh MOJIOKEHUS MPEIMETHON 00JIaCTH 5. TennoBoii 6anaHc U onpeeIeHUe TEMIIOTEXHUUECKUX XapaKTepUCTUK pabOTHI Ieun.
3HAHUsA 6. Tem0Boit pacyer TEMI00OMEHHOTO arnapara.
7. PacueT 1 BEIOODP TOTUIMBOCKUTAIONINX YCTPOMCTB.
8. AspoMHaMHUYeCKHil pacyeT JIIMOBOIO TPAKTa M BBIOOD TATOAYThEBBIX YCTPOMUCTB.
Bnaners - IPAaKTHYECKUMH HaBbIKAMU HCIOJIb30BaHUS BapuaHTsl 33/1aHHi IS BBITIOJHEHHST KYPCOBOTO MPOEKTA!
3JIEMEHTOB IIPOEKTUPOBAHUS TerioBoil pacueT HarpeBaTeJIbHOM Ne4u
- HaBBIKAMM U METOJMKAMHU 0000IEHUs Pa3Mep 3aroToBKH, Kon o ds, dr, tye, Tun
PE3yJIbTaTOB IIPOCKTUPOBAHUS Mapra cram Sxbxl,mMm Loer € P, T/ r/m® | o/m® °C ey
- crocodamu COBCPIICHCTBOBAHUA 1 |30X 120x1000x6000 1180 40 35 15 0 MT
NPOQeCcCHOHalbHbIX  3HaHMH W yMeHHd || 2 | C1.40 100x150x4000 1190 40 25 | 30 | 10 | wT
TIpOCKTHPOBAHI fyrem - HCHOIBR3OBAHMA | I 3 1 ¥ \onnkenesas D300x900 1180 50 24 | 20 | 10 1IC
BOSMOXKHOCTEH HHOPMALHOHHOI CPeAbL. 4 | Cr40 D300x800 1200 30 32 15 20 MBP
5 | Xpomonukenesas 140x1000x6000 1180 0 20 9 20 1IC
6 | 30X D200x1200 1200 50 22 15 10 1IC
7 | XpoMmoHuKeeBast 100x100x4000 1180 50 30 10 12 mc




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeactsa

8 | Cr40 120x120x6000 1200 70 30 20 0 1IC
9 | 30X D150x1500 1190 35 25 18 20 MBP
10 | Ct.40 160x1000x4000 1200 45 10 12 15 T
11 | 30X 120x1000x6000 1170 60 15 10 0 MT
12 | C1.40 140x100x4000 1180 70 20 11 20 T
13 | C1.40 120x1000x6000 1200 45 15 7 20 MT
14 | XpomoHuKeneBas 120x100x4000 1190 50 20 10 10 11(0
15 | 30X 140x1000x6000 1190 40 35 30 12 MT
16 | X18H98 D200x1800 1180 30 10 30 15 MBP
17 | Ct1.40 130x100x4000 1190 60 17 17 0 MT
18 | 30X 120x1000x6000 1200 45 30 30 20 MT
19 | 1X18H9T D120x6000 1180 50 22 22 10 1IC
20 | Cramb cT3 --- 720 caaka 20 9 60 OK
40T
21 | 08xn --- 720 cajaka 22 15 60 TK
110 T
22 | Cr.40 70x150x4000 1190 30 25 30 10 1IC
23 | 30X 100x120x4000 1190 35 25 18 20 1IC
[MPUMEYAHUE: § - tonmmua 3arotoBku; b - mmpuna 3arorosku; | - mmmHa 3aroroBku.llIC - meus ¢

mararommMm 11oJ0M, CO CBOAOBBIM OTOIINICHUEM,

HIT - meyp ¢ mMIArarOIIUM ITOJIOM, C TOPICBBIM
ororutenneM; OK — kommakoBas omHoctomHasi; TK — TpexcromHast konmakoBas. MT - TonkaTenbHas
MeTonuueckas nedb; MBP- meus ¢ BpamatommmMces mogom OK - ogHocTomHas konmakoBas meub; TK -
TPEXCTOIHAs KOJITaKoBas Meub

CocraB TOIIINBA

Ne COCTAB CYXOT'O I'A3A, o6bembie % Kosp-enr | Tewm.
Bapu- pacxoga noaorpena
aHTa BO3AYyXa,n BO3HyXa,OC

CO, | CO | Hy | CHy | CoHg | C3Hg | C4Hio | H2S | O3 N2

1 [ 14 |26 120 0 ] 0] 0 | 0o 3] 5o 450

> |24 7 60| 25| 2 | 0 | 0 |02]06] 28| 11 400

3 |10 |21 19|37 |06 0 | 0 |o0L1]02] 21| 112 350

4 |55 28]30(202] 0 | 0 0202159 11 400

5 | 01 % 27 | 08 04 | 11 400

6 | 03 36,3 171 29 | 03 17 | L2 350




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeactsa

7 0,1 93 4,3 1,9 0,7 1,15 375
8 95 | 17 | 15 | 38 0,5 20 1,05 400
9 20 | 10 | 28 | 38 0,3 03109 25 1,06 350
10 93 0,6 0,6 11 4,7 11 350
11 0,3 88 1,9 0,5 9,3 1,15 300
12 73 |15 85 3 1 2,2 1,15 400
13 65 02 [ 145 | 738 12,5 1,15 450
14 89 9 2 0 1,12 300
15 1,3 ] 38 | 51 | 55 02| 4 1,05 450
16 98 2 1,2 300
17 20 | 34 43 02| 28 11 350
18 7 17 44 32 1,05 400
19 7 17 15 29 32 1,08 400
20 0,1 96 2,3 0,8 0,8 1,05 0

21 0,3 36 17,1 29 0,3 17 1,05 0

22 2 7 | 58| 30 0,3 1,7 1 1,08 400
23 4 94 0 2 1,1 300

I1K-4 rOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHEIE NOHATHUA, 3aKOHBI 1 MOACIIN

TECPMOJUHAMUKU, XHUMHUYECKOM KUHETUKHU, TIEPEHOCA TCTIJIa 1 MACChI

3HaTh

- OCHOBHBIC IIOHATHS, 3aKOHBI U MOJCIN
TCPMOJNHAMUKH, XHUMHUYECKOMN KHHETUKH, TIEPEHOCA
TCIJIa 1 MAaCChI

IIpumepHBIil nepedeHb BOIPOCOB:

OCHOBHBIE CTaJIUU TMPOUCXOXKICHUSI OPTAHUYECKOTO TPUPOTHOTO TOTLIHBA.
AHanu3upyemble Macchl (00beMBbl) OPraHMYeCcKOro TOIUTHBA.

Knaccudukarus yrieii mo coctaBy, TEIIOTBOPHOH CIIOCOOHOCTH M BBIXOY JETYYHUX.
OCHOBHBIE TEIJIOTEXHUYECKUE CBOMCTBA YIIIEH.

XuMIYeCKUe 0COOCHHOCTH MPOIIECCca TOPEHUS OPTaHHIECKOTO TOTLTHBA.
du3nyeckre 0COOSHHOCTH MPOIecca TOPEHHSI OPraHUIECKOTO TOTLTHBA.

oapwdE

VYMerts

- UCIIOJIb30BaTh OCHOBHBIC ITIOHATHSA, 3aKOHBI 1
MozJeu TEPpMOJIUHAMUKH, XUMHUYCCKON KWHCTHUKH,
IMepeHoca TeIjia U MacChbl

[pumeps! 3aau:

3agada 1. OnpenenuTs TeOpeTHYECKHE MAcCy U 00BEM BO3yXa, HEOOXOAUMOro 11 ropeHns 1 M3 MeTana
MIPU HOPMAJILHBIX YCIOBHUAX.

3anmava 2. OnpenaenuTs 00beM M Maccy BO3AyXa, HEOOXOAUMOTO Jisi TOPeHUsT 1 KT OpraHM4ecKOi Macchl
cocraBa: C — 60 %, H -5 %, O — 25 %, N -5 %, W — 5 % (BraxHocTh), ecnu koaduimeHT n3obiTka
BO3Iyxa o = 2,5; remmneparypa Bozayxa 305 K, naBnenue 99500 I1a.

3ajaua 3. Onpenenuts 06beM BO3yXa, HEOOXOAMMOTO Ul FOpeHus 5 M° cMecH ra3oB, cocTosmux u3 20
% CH4; 40 % C2H2; 10 % CO; 5 % N2 u 25 % 02, ecau ko3punueHT n30bITKa BO3ayxa paBeH 1,8.

Bnaners

- HaBBIKaM¥ ITPUMEHCHUA 3aKOHOB 1 MoJIene
TCPMOJIMHAMUKH, XAMHYICCKOMN KHHCTUKH, IEPEHOCA

IIpumep 3anauu:
Jis marpesa 100 xr/c Bomger ot 20 °C go 150 °C mpu nmaBnenun p =6 atMm. Mcmomb3yeTcst MeTaH.




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeactsa

TCIIJIa 1 MaCChI

Omnpenenuts 00beM HEOOXOAWMOTO Ta3a W Ko3(duimeHT M30BITKAa BO3MyXa, a MPU HEOOXOOMMOCTH
BO3yXa 00OTaIEHHOTO KHCIOPOJOM JJIs TEPMOANHAMUYIECKH-3((PEKTHBHOTO HAarpeBa.
[TocTpoHTh TEMIIEpaTypHO-TEINIOBOH rpaduK mpouecca, OTMETHTD CYLIECTBEHHBIC 0COOCHHOCTH.

[IIK-1 ITpoussoau

Th ITyCK, OCTAHOBKY U PETYIMPOBKY CKOPOCTEH JBIKCHUS MEXaHU3MOB

3Hath - 0COOCHHOCTH ITyCKa, OCTAHOBKH U PETYJIHPOBKH [epeyenp BOPOCOB:
CKOPOCTEH JBIKCHUS MCXaHU3MOB 1. OcoOeHHOCTH CXKHI'aHHA TIa3000pa3HOr0 TOILMBA. lIpenenbl YCTOHYMBOCTH pabOTHI Ta30BBIX
TOPEJIOK.
2.  OcOOEHHOCTH CKHTaHHS M CXEMBI PaCIbUIMBaHUS KHUAKOTO TOILIMBA.
3. Cxwranue TBEpAOTO TOILIMBA B CIIOE.
YMeTb - IPOU3BOJUTE ITyCK, OCTAHOBKY M PETYJIUPOBKY [Mpumeps! 3ana4:
CKOPOCTEH BIKCHUS MCXaHU3MOB 3anada 1. OnpeneuTh CTAMOHAPHYIO CKOPOCTh ocaxaenus gactuipsl SiOz (pr =2,65 r/em®) muamerpom
0,5MKM.
3amaua 2. Omnpenenuth BeIMYUHY OCMOTHYECKOTO JaBJICHUS OTXOJSIIMX JIBIMOBBIX Ta30B C
konuentpauueit neum  =1,5-102 kr/m®. Cpennuii paguyc vactui asposons =2 -102 M, IWIOTHOCTB Py
=2,2-10° kr/m3, T=293 K. Yucno Aporaapo No=6,023-10%,
3anaua 3. Cdepuueckas 4acTUIA IIOTHOCTLIO 11/cM® 1 mameTpoM | MKM JBHXKeTCS cO CKOpocThio 100
cM/c. BBIUMCIHUTD CHIly CONTPOTUBIICHHS], OKa3bIBAEMYIO BO3JLyXOM ITPHU H.Y.
Bnaners - croco0amu 1 HaBBIKAMHM IIyCKa, OCTAHOBKH U [Tpumepsl 3anau:

PEryNHUPOBKU CKOPOCTEN JBUKEHMSI MEXaHU3MOB.

1. TTogo6patp ToruuBo-Cxkuraroiiee ycrpoiictso (TCY), onpeaenuts 00beM BO3yXa HEOOXOAMMOTO IS
ropenus 5 M° cMecu rasos, coctosmux u3 20 % CH4; 40 % C2H2; 10 % CO; 5 % N2 u 25 % 02, eciu
Kod(puIHeHT N30BITKA BO3IyXa paBeH 1,8.

2. PaccunTaTh MHKEKLMOHHYIO TOPEJIKY [/ CKMTAHMS Ta3a C HU3KOHM TemnoToii cropanus 35,27 mIlx/m3.
U36bTouHOe nmaBmenme Tasa 19 kIla. O6vem raza V = 0,011 m%c. Ia3z u BO3JIyX XOJIOJHBIH ¢
temneparypoir 20°C. Koaddumment pacxoma Bosmyxa o=1,07. M30eirounoe maBnenme meun 32 Ila.
Teopernueckoe KOJIMIECTBO BO3AyXa HeoOXomumoro mis ropenus 7,51m3/m®. IlmotHocts raza 0,952
kr/m®. TnotHocTh Bo3ayxa 1,29 kr/m®,




6) Ilopsimox mpoBeaeHUS MPOMEXKYTOUYHOM aTTecTaluu, MoKa3aTelld W KpUTepuu
OIICHUBAHMSL:

Kputepun omeHku (B COOTBETCTBUHM C (QOPMHUPYEMBIMH KOMIECTCHIMSIMH U
IUTAHUPYEMBIMH pe3yJbTaTaMu 00yueHus):

Ha OLEHKY «3auTEHO» — CTYAEHT JOJDKEH IIOKa3aTh YPOBEHb 3HAHMN HE TOJIBKO Ha
YpOBHE BOCHpPOU3BENEHUS U OOBSCHEHHS HWH(OpPMALUU, HO U HHTEJUIEKTYyaJIbHbIE HABBIKU
pemieHus mpoOeM M 3a/ad, HAXOXKIEHHUS YHUKAIbHBIX OTBETOB K MpoOieMam, OLEHKU U
BBIHECEHUS KPUTHUYECKUX CYXKICHHWI; JOKHA OBbITh BBINOJHEHA KOHTpPOJIbHAs paboTa, B
KOTOPOH OBUIM pemieHbl 33/]a4d 10 pacueTy COCTaBa pa3IMYHBIX aHAJIU3UPYEMBIX Macc
OpPraHUYECKOT0 TOIUIMBA, OMPEIEIICHUS €ro TEIUIOTBOPHOW CIIOCOOHOCTH M OIpeIeTeHUs
cocTaBa U 00beMa IPOJAYKTOB CrOPaHUsI.

Ha OLEHKY «HE 3a4TeHO» — CTYACHT HE MOXET II0Ka3aTb 3HAaHHUA Ha YPOBHE
BOCIIPOM3BEACHUS M OOBSICHEHUS HH(GOpPMAIMM, HE MOXXET IMOKa3aTh HMHTEIJICKTYaJIbHBIC
HABBIKU PEUICHHSI MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OIEHKY «OTIUYHO» (5 0aioB) — paboTa BHIIIOJHEHA B COOTBETCTBUHU C 33JJaHUEM,
oOydaroluiicss TOKa3blBa€T BBICOKMII YpOBEHb 3HAHMH HE TOJBKO Ha YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHEHUS MH(POpPMAIMHN, HO ¥ HUHTEIJICKTyaJbHble HABBIKH PEIICHUS
npo0OiieM M 3aJa4, HaXOXKJEHUS YHUKAJIbHBIX OTBETOB K MpoOjeMaM, OLIEHKH U BBIHECEHHS
KPUTHYECKUX CYXJICHUM;

— Ha OIICHKY «XopoImioy» (4 6amwia) — paboTa BBITIOJHEHA B COOTBETCTBUU C 3aJ]aHHCM,
0o0y4aromuiicsl MOKa3bIBae€T 3HAHUS HE TOJBKO HA YPOBHE BOCIPOU3BENCHUS M OOBSICHEHUS
UHPOpPMALMK, HO ¥ HMHTEIUICKTyaJbHbIE HABBIKM PEIICHHS MPOOJIEeM M 3a]ad, HaXOXKICHHUS
YHHUKAJIbHBIX OTBETOB K MpodIemMam;

— Ha OIEHKY «YyJIOBJIETBOPUTEIBbHOY (3 Oasuia) — paboTa BBHINOJHEHA B COOTBETCTBHH C
3aJaHieM, OOydarolIMiiCs MOKa3bIBaeT 3HAHMS HAa YPOBHE BOCIIPOU3BENIEHUS U OOBSCHEHHUS
WH(OpMaIU, UHTEUICKTYa IbHbIE HABBIKM PEIICHUS TIPOCTHIX 3a/1a4;

— Ha OIIGHKY «HEYJIOBJIETBOpPUTENIbHO» (2 Oamnma) — 3aJaHue MpernojaBaTels
BBIMIOJTHEHO YacTUYHO, B Tpolecce 3alluThl paboThl oOydaroIMiicss JIOMyCKaeT
CYIIECTBEHHBbIC OIIMOKH, HE MOXET I[I0Ka3aTh WHTEIUIEKTYalbHbIE HABBIKH PEIICHUS
ITOCTaBJIICHHO 3aa4H.

— Ha OLIEHKY «HEYIOBIETBOPUTENbHO» (1 6at) — 3amaHue npenoiaBaTess BHIITOIHEHO
YaCTUYHO, OOY4YarOIUNCS HE MOXET BOCIPOU3BECTH U OOBSCHUTH COJEpPKAHUE, HE MOXKET
MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKU PEILICHUS IOCTABJIEHHOM 3a1auH.

8 YueOHo-MeTonM4eckoe U HHGOPMALHOHHOE ofecrieyeHne TUCHUILTHHBI (MOTYJIs1)
a) OcHoBHas IMTEpaTypa:

1. TunpkoBa, C.M. Temnoduszuka M MeTaTypruyeckas TEIUIOTEXHHKa @ Y4eOl.
nocooue / C.M. TunbkoBa. - Kpacuosipck: Cu6. denep. yu-t, 2017. - 168 c. - ISBN 978-5-
7638-3751-3. - Tekct: anexrponnsiid. - URL: https://znanium.com/catalog/product/1032123

2. I3ro3ep, B.S. TemorexHuka u TerioBas pabota medeid: yaeOHoe mocodue / B.A1.
I3t03ep. — 3-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2017. — 384 c¢. — ISBN 978-5-
8114-1949-4. — Texkct: anmeKTpoHHBIN // JlaHb: AIIEKTPOHHO-OMONMOTEYHAS CHUCTEMa. —
URL: https://e.lanbook.com/book/93750

0) JlonoJiHUTEIbHAS JINTEpaTypa:

1. Kpyrnos, I'.A. Tennorexnuka: yuebHoe nocodue / I'.A. Kpyrnos, P.W. bynrakoga,
E.C. KpyrnoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlansp, 2012. — 208 ¢. — ISBN 978-


https://znanium.com/catalog/product/1032123
https://e.lanbook.com/book/93750

5-8114-1017-0. — TekcT: »nexTpoHHbIH // JlaHb: ANEKTPOHHO-OMOIMOTEUHAS CHCTEMA. —
URL: https://e.lanbook.com/book/3900

2. bproxanos, O.H. Termomaccooomen: Yueonuk / O.H. bproxanos, C.H. IlleBueHko.
- Mocksa: HUILl Uudpa-M, 2012. - 464 c. (Beicmiee obpazoBanue: bakanaspuar). - ISBN
978-5-16-004803-1. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/258657

3. Temmorexnuka: yuebHnoe nmocoodue / B.B. Ipipaun, A.A. Mansimun, B.I'. CMupHOB,
T.JI. Kum. — Kemepoo: Ky3I'TY umenu T.®. I'opbaueBa, 2017. — 174 c¢. Pexum nocryma:
URL: https://e.lanbook.com/book/115115.

4. MarBeeBa, I'.H. DkcnepumeHTalbHOE HCCIEN0BAaHUE IIPOLECCOB TEIIOOOMEHA:
yueObnoe mocobue / I''H. MarseeBa, I0.1. TaprakoBckmii, b. K. Cennukun. - 2-¢ u3m.,
noArot. 1o ned. u3g. 2008 r. - Marautoropek : MI'TY, 2011. - 1 anextpon. ont. auck (CD-
ROM). - 3aru. ¢ Turyi. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11
19153/989.pdf&view=true

5. Makapos, A.H. TemnooOMeH B 3JE€KTPOAYTOBBIX U (DaKEeTHHBIX METAILTYPTUIECKUX
nevyax M DHEPreTHYeCKUX YCTaHOBKax: ydeOHoe mocobue / A.H. MakapoB. — CaHKT-
[erepOypr: Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1653-0. — Tekcr: anekTpoHHbI# //
Jlanb: snexkTpoHHO-OnMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/50681 (nara
oopamenust: 30.10.2020). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTEICH.

6. Komes, B. B. TermoBoii pacueT KokcorazoBoii Barpanku: yueOHoe nocodbue / B.B.
Komes, A.B. Tuxonos; MI'TY. - Marautoropck: MI'TY, 2015. - 1 351eKTpoH. ONT. AUCK
(CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1
123921/1407.pdf&view=true - MakpooOBeKT. - TeKcT: 31eKTpOHHBINA. - CBeIEHHS JOCTYITHBI
takke Ha CD-ROM.

7. MartBeeBa, I'.H. DkcnepuMeHTanbHOE HCCIEIOBAaHHE IPOLIECCOB TEMIOOOMEHa!
yuebHoe mocobue / I'.H. Marseesa, }O.U. Taprakosckuii, b.K. CennukuH. - 2-¢ u3]1., MOATOT.
no ned. u3a. 2008 r. - Marauroropck: MI'TVY, 2011. - 1 anekrpos. onrt. auck (CD-ROM). -
3ari. ¢ TuTyn. 9KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11
19153/989.pdf&view=true - MakpooObeKT. - TekcT: AeKTPOHHBINA. - CBEJACHUS TOCTYITHBI
takke Ha CD-ROM.

B) MeToauveckune yKazaHus:

1. 3nokazoBa, H.I'., BanoB, J[.A. JlaGopaTopHblii NpPakTUKyM MO AUCHUILUIMHAM
«TorummBo m TCVY», «Teopus M mnpakTuka TeruioreHepauuu». Marnutoropck: W3n-Bo
Marnuropck. roc. TexH. yi-ta uM. I.M1.Hocoga, 2013, 53 c.

2. CeeuynnkoBa, H.IO. TIIpakTukyM 10 TEXHHUYECKOW TEPMOAMHAMHUKE U
teriorexuuke: npaktukym / H.FO. CBeunukoBa, C.B. FOguna, A.B. T'opoxos; MI'TVY. -
Marnutoropck: MI'TY, 2018. - 1 anektpon. ont. auck (CD-ROM). - 3aru. ¢ TuTys1. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1
515134/3545.pdf&view=true - MakpooOBeKT. - TeKcT: 1eKTpOHHBIN. - CBENEHHS TOCTYITHBI
takxe Ha CD-ROM.

r) Ilporpammuoe odecnieyenne 1 UHTEpHeET-pecypchbl:

Hauwmenosanue [10 Ne norosopa Cpok n1elicTBUS JIMLIEH3UH

CranpapTHble
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Microsoft Office 2007 Nel35 ot 17.09.2007 0eccpouHo

7Zip CBoOoaHoO 0eccpovHO
pacrpocTpaHsieMoe

FAR Manager CBoOoaHo 0eccpovHO
pacrpocTpaHsieMoe

JlonoTHUTEIbHBIC

Microsoft Windows 10 Pro JI-1227 ot 8.10.2018 11.10.2021

1. denepanbHbIii HHCTUTYT MPOMBIIUIEHHON coOcTBeHHOCTH : callT POCITATEHTA /
OUIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://wwwl.fips.ru/ (mara oGparieHus:
18.09.2020). — Pexum nocrymna: cBOOOIHBIH. — TeKCT: 3J€KTPOHHBIA.

2. Poccuiickuii  wHAekc HayyHoro muTupoBanus (PMHIL) : wHanuonanpHas
oubmuorpaduueckass 0a3a MAHHBIX HAYYHOTO LUTHPOBAHUA. — TEKCT: AJIEKTPOHHBIN //
eLIBRARY.RU : nay4dnas snekrponHas 6ubimoreka : caidt. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mara oo6pamenus: 18.09.2020). — Pexum moctyma: amis
3apEerUCTPHP. MOJIb30BaTEINCH.

3. Akamemusi Google (Google Scholar) : mouckoBas cumcrema : caiit. — URL:
https://scholar.google.ru/  (mara o6pamenus: 18.09.2020). —  Pexum gocryma: st

3apPErUCTPUP. MOJIb30BaTeNeh. — TEKCT: ANEKTPOHHBIN.

4. EnuHOE OKHO JTOCTyIa K MHPOPMAIIMOHHBIM pecypcaM : 3JeKTpOHHAas OMOINOTeKa :
caiir / ®I'AY THUU UTT "MHO®OPMUKA". — Mocksa, 2005. — . —URL:
http://window.edu.ru/ (mara o6pamenus: 18.09.2020). — Pexum goctyma: CBOOOMHBIA. —
TekeT: 2IeKTPOHHBIN.

5. East View Information Services : DnexkTpoHHas 60aza NEpHOIUYECKUX U3TAHUH /
000 «MBHUC. — URL: https://dlib.eastview.com/ (nara obpamenus: 18.09.2020). — Pexum
JIOCTYTIA: IO TIOATUCKE. — TeKCT: 371eKTPOHHBIH.

6. Poccmiickas ['ocymapctBenHass Oubnmmoreka. Karamorm : caiit / Poccuiickas
rocynapcTBeHHas Oubnuoreka. — MockBa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mara obpamienus: 18.09.2020). — Pexxum fgoctyma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

7. DOnektponnas  Oubmmoreka MITY wum. I. HW. HocoBa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (mara o6pamenus: 18.09.2020). —  Pexum
JIOCTYTIA: JUTSL 3aPETUCTPUP. TTOJIb30BaTeNeil (BX0/1 C BHEIIHEH CETH IO JIOTHHY U TapOJII0). —
TexcT: JIeKTpOHHBIN.

8. Web of science : MexnyHapogHas HaykoMeTpudyeckas pedepaTuBHas U
MOJTHOTEKCTOBas 0a3a MaHHBIX HaydHbIX m3manuid : caiit. — URL: http://webofscience.com
(mata obpamenus: 18.09.2020). — Pexum nocryna: 1js 3aperucTpup. Mojb30BaTenen (BXox
no [P-anpecam By3a). — TekcT: 2JIEKTPOHHBIN.

9. Scopus : MexnayHnapoaHas pedeparnBHas M TOJTHOTEKCTOBas CrpaBoyHas Oaza
JIAHHBIX Hay4HbIX u3ganuii : cat. — URL: http://scopus.com (mara obpamienus: 18.09.2020).
— Pexum noctyna: nms 3apeructpup. noib3zoBateneit (Bxon no IP-anpecam By3a). — Tekcr:
JJIEKTPOHHBIN.

10. Springer Journals : MexayHapoHas 6a3a MmoJTHOTEKCTOBBIX KYPHAJIOB : CalT. —
URL: http://link.springer.com/ (mata oOpamenus: 18.09.2020). — Pexum goctyna: ais
3aperucTpup. noiab3zonateneit (Bxox no [IP-anpecam By3a). — TekcT: 31€KTPOHHBII.

11. SpringerMaterials : MexayHapoaHas 0a3a HaydyHbBIX MaTepuUaioB B OOJIACTH
¢busnueckux Hayk W umkuHupuura : cait. — URL: http://materials.springer.com/ (mara
obpamienus: 18.09.2020). — Pexxum gocTyna: ajis 3aperucTpHp. nojb3oBareneit (Bxox mo IP-
azpecam By3a). — TeKCT: dJEKTPOHHBIMN.

12.  Springer Reference : MexayHnaponHas 6a3a CHpaBOYHBIX HM3AaHUN 1O BCEM
orpacism 3HaHwmii: caiit. — URL: http://www.springer.com/references (mara oOpamieHus:
18.09.2020). — Pexum gocryma: ms 3aperucTpHp. mosb3oBareneil (Bxox mo IP-ampecam
By3a). — TeKCT: 2JICKTPOHHBIH.
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13. ApxuB Hay4YHBIX

UH(POPMALMOHHBI  KOHIIOPLUYM.
https://archive.neicon.ru/xmlui/ (mara oGpamenus: 18.09.2020). —

KYPHAJIOB:

cait / HamuoHanmbHBIM  3JIEKTPOHHO-
HBDUKOH, 2013 - . — URL:
Pexxum nocryma: ans

— Mocksa:

3aperucTpup. noib3zonareneit (Bxox no [P-agpecam By3a). — TeKCT: 3MEKTPOHHBIM.

14.

eLIBRARY.RU: nayuynas snextpoHHas OubauoTeka : cait. — Mocksa, 2000 —
. — URL: https://elibrary.ru (mara oGpamenus: 09.01.2018). —

Pexum nocrtyma: miist

3aperucTpup. nojp3oBareneil. — TeKCT: JIeKTPOHHBIH.

15.
oubimnoreka :

PYKOHT: namumonHansHBIA HUPPOBOH pecypc
cait / xoHcopuuyM «KOTEKCTYMpy. — Ckonkoo, 2010 —
https://rucont.ru (mara oOpameHus:

: MEXOTpacjeBas JJIEKTPOHHAs
. — URL:
JUISL  aBTOPH3.

18.09.2020). — Pexum pgocryna:
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9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyenne TUCHUIIMHBI (MOIYJIs1)

Tun u Ha3BaHUe ayJUTOPHUH

OcHallleHue ayuTOpun

Y4eOHble ayIUTOPUH AJIs
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O TUIIA

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS], IIEpEJaYl U
IPEJCTaBICHUS HH(POPMALIUH.

YyueOHast ayTuTOpHs ISt
HPOBE/ICHUs 1a00PaTOPHBIX
pabor:

1abopaTopHst TOILTHBA U
XHMBOJIONOITOTOBKH

Astomatnueckas HacocHas crtanmusg OASIS; komiexc
71a00paTOPHBIX YCTAHOBOK I10 OTIPEICIICHHIO
XapaKTEPUCTHK TOTUTMBA; KOMIUIEKC J1a00paTOPHBIX
YCTaHOBOK IO M3yYEHUIO CBOWCTB BOJIBI; AU3EIbHAS
anexktpoctanuus JIXM-30; naboparopHas ycTaHOBKa 110
U3y4YCHUIO TTOCIIEI0BATEILHON U TapauIeIbHON paboThI
HACOCOB; KOMIIJIEKC JIAOOPATOPHBIX YCTAHOBOK 10
U3y4YCHUIO PU3MYECKUX U XUMUYECKUX CBOHCTB
BEIIECTB; MAKeT Ira30TypOUHHON YCTAHOBKU;
BUCKO3UMETP, BBITSDKHOMU 1IKa(, ¢roToMalnHa; neyb,
HEHTPOOESIKHBINA BEHTHIISTOP; BECHI DIIEKTPOHHBIE,
MHUKPOCKOTI.

VY4eOHble ayAUTOpUH IS
IIPOBEJEHUS MPAKTUUECKUX
3aHATUHN, TPYIIIOBBIX U
VHIVBHUAYAJIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS 1
IPOMEXKYTOUHOM aTTECTALMU

Jocka, men.

VY4eOHble ayAUTOpUH IS
BBINOJIHEHHS KYPCOBOTO
POCKTHPOBAHUS, TIOMETIECHHS JIS
CaMOCTOSITENIbHOU PabOTHI

[lepconanbHble koMIbIoTepHI ¢ makeTroM MS Office,
BBIXOJOM B IHTEPHET U C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpELy
YHHUBEPCHTETA

00yJaronmxcs
[Tomerienue 11 XpaHeHUS U Crennaxu, ceidbl 1711 XpaHEHUs1 y4eOHOTO
pOQUIAKTHIECKOTO 000py10BaHuS.

00CITy’)KUBaHUS y4eOHOTO
000pyoBaHUs

WNHcTpyMeHTHI 111 peMOHTA JIa0OpaTOPHOTO
000pyI0OBaHUS.
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