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Jluer perucTpaniy H3MEHEHHH U NOTIOTHEHHH

Ne Paznen Kpatkoe coneprxanne Jara, Ne ITonmice
/n PIINT U3MEHEHU s/ TOOJIHEH S IIPOTOKONA 3aB.Kadenpoi
(mMoxyrst) 3ace/iaHus
Kadenpst /
1 8 Axryanu3anys yaeOHO-METOANICCKOTO Ne2 /
O0€CTICYEHH U CITUIIITHHEI 12.092%;/‘%//
2 8 AKTyanu3anus y4e6HO-METOANIECKOro U Ne2 /
HH(POPMAIUOHHOTO 06eCIeUeHUs 25.09.2018 r. /
JIVCIIMITAHBL —
3 9 AKTyanuzanus MaTepuaibHO- No2 /
TEXHHYECKOTO 00ecIieuenus JUCIIAILIHHbI 8.10.2019 r. /_:_Z—
4 8 AxTyanu3anus yaeGHO-METOUIECKOTO 1 Nel "[/Z
HHGOPMAIIOHHOI0 00CCIeYECHHS 1.09.2020 r._| A

JHUCITATIITHHBI

/
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1 Iesm ocBOEHMSI AN CIUIIJIMHBI

enpro ocBOEHUA TUCHUILINHBI «MeTamurypruueckasi TEIIOTEXHUKA SBIIAETCS:

® Da3BUTHE Y CTYACHTOB YCTOMUYMBHIX HABBIKOB MPUMEHEHUS (YyHIAMEHTAJIbHBIX
3aKOHOB TEIUIOOOMEHAa U MEXaHUKU Ta3oB, COBPEMEHHOH TEOpHH TOPEHUS M PALUOHAIBHOTO
CXXHUI'aHU TOILJIMBA,

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

® U3yYeHHE CBOMCTB U TPeOOBaHUI MPEAbSIBISIEMbIX K MaTepraiaM, IPUMEHSIEMbIM pU
COOPYXEHHH TIEYEH;

e (OpMHUPOBAHKE Yy CTYJACHTOB Ha OCHOBE PaIlMOHATHHON TEXHOJIOTHH HarpeBa MeTallia,
YMEHUH TEIJIOBBIX PACUETOB.

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

2 Mecto qucuuiuinubl B crpykrype OOII 6akanaBpuara

Huctmmumaa b1.5.18 «Meramnyprudeckasi TEIJIOTEXHHKa» BXOJUT B 0a30BYI0 YacTh
Osioka 1 0O6pazoBaTebHON TPOTrPaMMBI.
Jnst  wu3ydeHus  AUCHUIUIMHBI ~ HEOOXOAMMBI  3HAaHMS ~ (YMEHHS,  BJIAJICHUSA),
c(hOpMUPOBAHHBIE B PE3yIbTATE U3YUCHUS:
e F1.5.9 Maremaruka
e F1.5.10 ®usuka
e b1.b.11 Xumus
e b1.b.17 Termodusuka.
3HaHUs, TMOJIYYEHHbIE CTYACHTAaMU I@pU M3Y4eHUM Kypca «Metammypruyeckas
TEIJIOTEXHUKA» HEOOXOJMMBI JUJIsl  Tocienyiomero ocBoenuss auciumumd:  b1.B.13
MonenupoBaHue MpOIECCOB MPOKATHOTO mpousBoiacTBa, b1.B.14 Tepmuueckas ob6paboTka B
MIPOKATHOM TIPOM3BOJICTBE, & TAKXKE MPHU BHIMOTHEHUH BBITYCKHON KBAJTM(DUKAIIMOHHON paOOTHI.

3 Kommnerenuun obyuamouierocsi, ¢opmupyemMble B pe3yJbTaTe OCBOEHHS
AUCHMILUIMHBI M IUIAHMPYeMble pe3yJibTaThbl 00y4eHHs

B pesynbraTe OCBOEHMS TUCHUIUIMHBI (MOnyisi) «Meramtyprudeckasl TEIJIOTEXHUKa»
oOyyaromuiics 10JKeH 001aJaTh CIeYIOUMMHA KOMIETEHIIUSAMHU:

CTpyKTYypHBI#
3JIEMEHT IInanupyemsble pe3yJbTaThl 00y4YeHHS
KOMIIeTeHI[UH

OIIK-4 rOTOBHOCTBIO COYETATh TCOPHIO U MPAKTUKY JJIA PCHICHUSA NHKCHCPHLBIX 3aaa4

- OCHOBHBIE OIPEIeNICHUs U MOHATUS 0a30BBIX 3HAHUHM B 001acTH
€CTeCTBEHHOHAYYHBIX JAHUCITUTLINH;

- (hyHIaMeHTaIbHbIE OCHOBBI €CTECTBEHHOHAYYHBIX JUCIUIUINH,
OCHOBHBIE METOJIBI PEIIEHUS TUITOBBIX 33/1a4 110 H3BECTHBIM

3HaTh aNTOPUTMaM U MIpaBUIIaM;

- OCHOBHBIE 32aKOHOMEPHOCTH IMPOLIECCOB MAacCONEepeHOca
MPUMEHUTETHFHO K TEXHOJIOTUYECKUM TpoIleccaM, arperaraM
o0opynoBaHuio nepepadboTku (00oTaIeH s ) MUHEPATLHOTO CHIPhS,
MIPOU3BOJICTBA OOPAOOTKHU YEPHBIX U LIBETHBIX METAJIJIOB.

Ymetp - OOBSICHATH TUMMUYHBIE MOJICTN 3a7a4 B 00JIACTH METAJTyPTrHYECKOM




TEIUIOTEXHUKH;

- 00cyx1ath crmocoObl 3(HEKTUBHOTO PEIICHHS POOIIEM,
BO3ZHUKAIOIIUX B X0/1€ MPO(EeCCHOHATBLHOM IeATEIbHOCTH;

- pacrio3HaBaTh 3G (HEKTUBHOE penieHrne oT HedP(HEKTUBHOTO, IIPH
pelIeHNH 33124 CIIOKHOTO TEII00OMeHa B pabodeM MpOCTPaHCTBE
TICYH.

Bnanets

- IPAaKTUYECKUMHU HAaBBIKAMH MCIIOJIb30BaHUS JJIEMEHTOB
IIPOCKTUPOBAHUSA

- HaBBIKAMU U METOJIMKaMHU 0000IIEHHSI Pe3yIbTaTOB MPOESKTUPOBAHUS
- crioco0amMy COBEPLICHCTBOBAHUS IPOPECCUOHATIBHBIX 3HAHUH 1
YMEHUH IIPOCKTUPOBAHUS IIyTEM HCIIOJIb30BAHUS BO3ZMOKHOCTEU
MH(pOPMALIMOHHOM Cpelibl.




4. CTpyKTYypa " coJep:KaHue TUCHUILIMHBI (MoayJisl) «MeTanayprudeckasi TemjI0TeXHUKA»

OO01mast TpyA0eMKOCTh JUCIUILINHBI COCTABISAET 5 3aueTHBIX enuHull - 180 akaa. yacos, B TOM YHCIIE:
— KOHTaKkTHas paboTta — 28,8 akaj. yacos:
- ayIUTOpHas paborta - 26 akaJl. 4acoB;
- BHeayIuTOpHas padota — 2,8 akas. 4aca;
— camocTosATeNbHas pabota — 147,3 akaj. 4acos;
— MOATOTOBKA K 3a4eTy — 3,9 akaj.uaca.
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1 Paznen. Meramtyprudeckue neyw,
TEIUIOTeHepanus B reyax, OCHOBBI TEOPUH 4
TOPEHMS.
1.1 BBenenue. HaznaueHue TEMIOBBIX IPOLIECCOB
. ITpopaboTka JIEeKINOHHOTO .
u arperatoB. O0Imas cxema MeTaJUTypriHdecKon 4 1 15 Hanndne KOHCIIEKTOB JECKITHIA OIIK-4-3yB
Matepuana (I[TyHkr 6, Tema 1.1)
TeYH.
[IpopaboTka JEeKIIMOHHOTO Hanuuyue KOHCIIEKTOB JIEKIU;
1.2. TemmoreHepaiys B iedax. Buapl sHepruu, 4 1 111 15 |MaTepuaia; NO/roToBka OTHeTa K cllada oT4yeTa 1o 1abopaTtopHOn ONK-4-3vE
HCTIONB3yeMOH B medax nmabopaTopHOH paboTe; pemeHue pabote; craga MpaKTHIECKUX M
3agad (IlyHkr 6, Tema 1.2) 3aja4
. ITpopaboTka JIEeKIMOHHOTO Hasnume KOHCIIEKTOB JIEKIHA;
1.3. OCHOBBI TEOpPHH TOPEHUS, YCTPOHCTBA AJIS .
Marepuara; MoJroToBKa oT4eTa K c/1a4a OT4YeTa 110 JabopaTopHOH
CKMI'aHMS TOIUIMBA, YTHIU3ALMs TETIOTHI 4 /11 2 2 15 ., OIIK-4-3yB
nabopaTopHOi padoTe; pemeHue pabore; cada MPakTHIECKUX
MIPOAYKTOB CTOPaHUS
3anad (ITyakT 6, Tema 1.3) 3amaq
Hroro 1o pazzaeny 1 4 | 3/11 2 3/11 45
2 Pa3nen. BHemrHmii 1 BHYTpEeHHHUH TEIII000MEeH 4




AynutopHast
KOHTaKTHasi pabora
(B akaja. yacax)

CamocTosiTeJIbHasi paboTa
(B akaj. yacax)

®opMa TeKylero KOHTPoJIs
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IIpopaboTka JICKIIHOHHOTO Hannune KOHCTIEKTOB JIEKIUH;
2.1. BHewHuit 1 BHyTpeHHHUH TEII0O0OMEH B 4 05 15 |MaTepuaia; NOAroToBka OTYETa K c/laya OTyYeTa 110 JabopaTopHOM OIK-4-3v8
pabouem MpocTpaHCTBE meueit ! nabopaToOpHO# paboTe; perieHue paboTe; caavya MpakTUICCKUX M
3anau ([Iyskt 6, Tema 2.1) 3amau
2.2, JIBUOKCHHE KUKOCTH H Fa30B B IIpopaboTka JIeKIHOHHOTO Hanmume KOHCIIEKTOB JICKIIHIA;

- . . MaTepuaja; IOAr0TOBKA OTYETa K cllada OT4YeTa I10 JabopaToOpHOM
TEXHOJIOTHYECKUX arperaTax 4epHoOil U IIBETHOM 4 05 | 2/11 1 15 p > o A paTop OIIK-4-3yB
I nmabopaTopHOii paboTe; perieHue paboTe; craya MpaKTHIECKUX

P 3anad (IIyHkT 6, Tema 2.2) 3amaq

3 Pazgen. OCHOBHBIE TUIIBI IPOMBIIIJIEHHBIX 4

revei
IIpopaboTka JIeKIHOHHOTO ..

3.1. Marepuaiibl, UICIIOJIB3YEMBIE B KOHCTPYKLHUAX 4 1 21U 1 18 |marepuana; pemenue sanau (Iynkr Hanraune KOHCIIEKTOB JIEKIHI; OIK-4-3

BBICOKOTEMIIEPATYPHBIX arperatoB P »P yH caaya MpaKTHIECKUX 3a/1a9 yB
6, Tema 3.1)

3. OCHOBAI TEXHONOMHH HAIDEBA METALIA IIpopaboTka JIeKIHOHHOTO Hannyme KOHCIIEKTOB JISKIIHIA;

o p ’ Marepuaa; oJroToBKa oTueTa K c/laya OTyeTa 110 JabopaToOpHOM
BBIOOD pallOHAJIBHBIX TEMIIEPATyPHBIX U 4 1 1 18 N OIIK-4-3yB
TEILIOBAIX DEKHMOB nabopaToOpHO# paboTe; perreHue paboTe; cravya MpakTUIECKUX

p 3anad (I1ynkt 6, Tema 3.2) 3a1aq
3.3. TermooOMeHHBIE anmaparsl U UX 4 V1IN 2 1 18 TIpopaboTKa JIEKIIHOHHOTO Haytiuie KOHCIIEKTOB ekl OTIK-4-3y8
CpaBHUTENbHAS OLIEHKA matepuana (ITyskr 6, Tema 3.3)
3.4. OCHOBHBIE TUTIBI TPOMBINIJICHHBIX €YU 1 IpopaGoTka JeKIHOHHOTO
BaKHEHIIINE XapaKTEPUCTHKHU MX TETLIOBOM 4 1 1/11 18,3 pop Hannune KOHCIIEKTOB JIEKIIHI OIIK-4-3yB
Mmatepuana (ITyskr 6, Tema 3.4)
paboThl
IIpomexyTouHas aTTeCTAIIHS
Hrtoro no gucuuIuIinHEe 4 821 | 821 | 1021 | 147,3 P v .

(3auer, KypcoBOil POEKT)




5 O0pa3oBaTesibHble H HHPOPMALMOHHbIE TEXHOJIOTHH

Jlnist pemenus nperycMOTPEHHBIX BHIIOB Y4eOHOW pabOThI MPU U3YUEHHH IUCIUILIAHBI
«Meramryprudeckasi TSIUIOTEXHUKA» B Ka4eCTBE 00pa30BATEIBHBIX TEXHOJIOTHIA HUCIOIB3YIOTCS
KaK TPaIUIMOHHBIE, TAK ¥ MOJYJIbHO-KOMIIETEHTHOCTHBIC TEXHOJIOTHH.

[enstmu 00pazoBaTeNbHBIX U MHOOPMALIMOHHBIX TEXHOJOTUH SIBIISIFOTCS:

® AKTUBHU3MPOBAHUE MBIIUICHUS 00yYarOIINXCS;

¢ (opMHpOBaHUE HHTEPECA K H3y4aeMOMY MaTepUaly;

® Ppa3BHUTHE MHTEIUICKTAa U TBOPUYECKUX CIIOCOOHOCTEH 0OYUaIOIIUXCS.

JICKITMOHHBIN MaTepuall 3aKperuisieTcsl Ha JTabopaToOpHBIX paboTax, I/ie MPUMEHSCTCS
COBMECTHAsl JICATEIBHOCTh CTYACHTOB B TpYIINE, HANpaBlicHHAas Ha pelIeHHe OOIei 3amaun
MyTEeM CJIOKCHHSI PE3yJIbTaTOB MHAUBHIYaTbHOW PaOOThI YWICHOB TPYIIIIHI.

Jlnsi pa3BUTUST M COBEPIICHCTBOBAHMS KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYICHTOB
OpPTaHM3YIOTCS MPAKTUYECKUE 3aHSATHS B BHUJE JUCKYCCHH, aHAU3a peallbHbIX MPOOJIEMHBIX
CUTyallMid M MEXIMCIUIUIMHAPHBIX CBSA3CH M3 Pa3IMUYHBIX 00JacTeH B KOHTEKCTE peIiacMoi
3a1a4u.

[lepenaua HEOOXOAMMBIX TEOPETHUYSCKUX 3HAHUW M (OPMHPOBAHUE MPEIACTABICHHUN T10
Kypcy TMPOHUCXOIUT C TPUMEHEHUEM MYJIbTUMEIUHHOr0 oOopymoBanus. Ha 3aHsITHIX
BHEJIPSIFOTCS] TAKUE WH(POPMAIIMOHHBIC TEXHOJIOTHH, KaK MCIOJIb30BAHUE AJICKTPOHHBIX W3JaHUN
(uTeHHe JEKIHMM C WCHOJIb30BAaHUEM CJalA-TIpe3eHTAIui, 3JIEKTPOHHOTO Kypca JICKIUH,
rpaduueckux 0ObEKTOB, BUJICO- U ayAroMaTepuainos (depe3 MHTepHeT).

CamocrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSITEIIbHOM MPOPadOTKE TeM
B IIpollecce HamucaHusi pedeparoB, MOATOTOBKH K JUCKYCCHUSIM, K KOHTPOJBHBIM paboTaM
TECTUPOBAHUIO.

Oranbel TO3HABATENbHOM AESITENBHOCTH CTYIACHTOB MPEINONAraloT MOCIeI0BaTEIbHO
MMOCTAaHOBKY MHTEPECYIOIICH UX TIPOOJIEMBI, BBIIBHIKCHHIE TUIIOTE3 MPHU €€ PEIICHUH, BRIPAKECHUE
pellleHus] TUIMOTEe3bl HAYYHBIM SI3BIKOM, a TaKXe pealu3anus MPOoAyKTa B BUAE MYyOIMYHOTO
BBICTYIUICHUS, JOKJIAJa WU TIPE3CHTAIHH.

KoppektupoBku 00pazoBaTeNbHOTO Mpoliecca MPOXOIIT C MCHOJIB30BaHUEM OOpaTHOM
CBSI3M MEXIy TpEIoiaBaTejeM U 00yJaronMMUC Ha KOHCYIbTAIMAX, a TAKKe TPU TEKYIIEM H
MIPOMEKYTOUHOM KOHTPOIIE.

6 YueOHO-MeTOAHYEeCKOE 00ecTIeYeHne CAMOCTOATEIbHOM Pa0doThI 00y4aloIuXCsl

BHaeaynutopHas camocTosiTesIbHast paboTa CTYJI€HTOB OCYILIECTBISETCS B BUJAE YTECHUS U
npopabOTKH KOHCIEKTOB, JIMTEPATypbl M JJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB C
HEOO0XOIMMBIMU KOHCYJbTAllUSIMU TIPErogaBaTessl.

[enbio Tekyliero KOHTPOJS 3HAHWN OOy4YaroIIMXCs SIBISETCS MpPOBEpPKAa PUTMUYHOCTU
paboThl CTY/AEHTOB, OIIEHKAa YCBOGHHS TEOPETHUECKOro, MPAKTHUECKOro Marepuaiza Hu
NpUOOpPETEHHBIX 3HAHUH, yMEHU 1 BnageHuid. Texyuuit KOHTpoJib 00ecreynBaeTCs:

® OIPOCOM CTYJIEHTOB Ha JIEKIHIX U MPAKTUYECKHUX 3AHIATHUAX;

® JIONYCKOM K BBIMOJIHEHHUIO JIA0OpATOPHBIX 3aJaHUil M 3alIUTON pPE3yJIbTaTOB HX
BBITNIOJIHEHNS (MUHUMAJIbHBIN YPOBEHb 3HAHUM OLICHUBAETCS 10 KOHTPOJIbHBIM BOIIPOCaM);

® BBINIOJIHEHUEM KOHTPOJIBHOTO TECTUPOBAHUS 10 TEOPETUUECKOMY MaTepHay.

HTOroBbIii KOHTPOJIb — 3a4eT.



TecThl 111 CAMONIPOBEPKU

Pelitunr
CJI0)KHOCTH
OtmeTka o
BOIIPOCOB
TexcT Bompoca BapuanTtsl oTBeTOB BbIOOpE .
(1-nerkmuit,
JTajloHa .
2-CpenHuH,
3-CII0’KHBIN)
KJIacCU(UKALIUS T10
MIPOUCXOXKACHUIO U arperaTHOMY OranoH
COCTOSIHUIO
. XUMHUYECKUN COCTaB OtanoH
K o01ueit 5
XapaKTepHCTHKE TOImBa | o101 CTOpaHuA Tajon 2
OTHOCSTCS: K03 PULMEHT pacxoja BO3Iyxa
TIPY COKUTAHUU
KOJIMYECTBO HEOOXOAUMOTO /st
TOPCHMSI BO3/TyXa U BBIXO]T
MPOJYKTOB CTOPAHHUS
. JIEPOJ U KUCIIOPO
BaHeimne xumuueckue |2 oPOA poa
3JIEMEHTBI TOILJIMBA YIJIEpOA ¥ BOLOPOX OTanon 1
OpPraHUYECKOTO KHCJIOPOJT U BOAOPO/I
MIPOUCXOXKICHHS:
POUCXOHKAC YIIepoa U a30T
Al;O3 DTalloH
B . SiO» DTalloH
COCTaB HEroprouein
op Ca0o OtanoH
MUHEPATBLHON YacTH co 1
TOTUTHBA - 30JIbI BXOJIST 2
SO,
N2
Kakas cepa OpraHnyecKas
9
CoAEeprKallascs B KoJIYClaHHass 5
TOILIUBE, HE YUacTBYeT B | cynb(arHas OTanoH
ropeHuu? OpraHuyvecKast ¥ KoadeqaHHast
JUTSI TBEPAOTO TOTLTHNBA OranoH
JUTST )KUKOTO TOTUIMBA OTanoH
. JUTsI Ta3000pa3HOTO TOTINBA
XUMUYeCKUI aHamu3
HUCKYCCTBEHHOTO
TOILIMBA 110 3JIEMEHTHOMY 3
MIPOUCXOXKACHHUS
COCTaBY MPUMEHSIOT
JUIS1 Ta3000pa3HOTO TOTUIMBA
€CTECTBEHHOT'O TIPOUCX OXKICHUS
JUISL CMECHU Ta3000pa3HbIX TOILIUB
TUTPOCKOMMYECKAsI
Kaxkas gacTe Bary, BHEIIHSAA, YACpKUBacMast SratoH
CO,Z[Cp)KElH.[CﬁCH B MEXaHUYCCKU 5
TOILUIUBE, TEPACTCA IIPU XMMHYECKU CBsI3aHHAs
cymke? THTPOCKOMMYECKAsT 1 XUMHUUYCCKU
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 U3OBITKOM
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 razoo6pasHomy | JOMEHHBIN (KOJIONTHUKOBBIN) Ta3 OTaJloH
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
WuTepBan 3HaYeHUI 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 NE€Yb
Lo | MOeT HOpMaATBHO (6e3 TETJIOBBIM PEKUMOM TIEUH
HEI0XO0ora TOIIMBa B KO3(1)(1)I/H_[I/IGHTOM HUCIIOJIB30BAHUA
paboueM mpocTpaHcTBe) | TEIIa
YCBOUTH, HA3bIBAETCA: KO3 (D PHUITMEHTOM TOJIE3HOTO
JIEUCTBUS
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,

TEINIOTEXHUYECKUX HAYIUE C ITOJOXKUTCIIbHBIM )
TaJOH
arperaron? TEIUIOBBIM 3(PPEeKTOM, KpoMme
peaxiuii TOpeHrs TOILTUBA.
TEIUI0TA, BbIAENIAEMas IPU
TOPEHHUH TOILINBA
TEIUI0Ta, BHOCUMAsi UCXOJAHBIMU
TE€XHOJOTMYECKUMHU
MaTepuaIaMu
TEII0Ta, BHOCUMAsl HarpeThIMU
BO3/IyXOM U TOILLIUBOM
[I€YH [TOCTOSIHHOTO JIEHCTBUS,
TeMIepaTypa B KOTOPBIX HE OranoH
MEHSIETCS] CO BpEMEHEM
MeYH NMePHUOTUIECKOro JeHCTBHS,
C IEPEMEHHOM BO BPEMEHHU
K xakomy Tuny neuem TEMIIEPATYPOH
15 | oTHOCSTCS METOAMYECKHUE | TIEYH C OJJUHAKOBOM
neun? TEMIIepaTypoH 1O JIMHE
pabouero MpocTpaHcTBa
MeYu ¢ MaKCUMaIbHOU
TEMIIEpaTypoy IIpHU BXOJE
3aroToBOK B pabouee
IIPOCTPAHCTBO
KO3 (PULIUEHTOM I0JIE3HOTO
TenJ?(()bchonbzoBaHm (K.1.T.) ITaon
KO3 (HUILIMEHTOM I0JIE3HOTO
KagecTBo paboThl eyn, o
€€ COBEPIICHCTBO KaK ACHCTBMA (K.11L.)
16 KOJIMYECTBOM TEILJIOTHI, KOTOPOE
TEIIOBOT'O arperara
XapaKTepu3yeTcs: MOAAIOT B HEHH
(M/Lx/4)
YIAEIbHBIM PACXO0/I0M TOILUIMBA
(T.y.T./T IpOAYKIIUN)
K oraeynopssiM oTHOCAT | 1580 °C Jranou
Marcpuraibl, 1780 °C
OTHEYIOPHOCTb KOTOPBIX
17 HE HI/}I,;Gp(HO CTaHz[apI;aM 1680 °C
U TEPMUHOJIOTHH 1880 °C
Poccun):
Wsnenus ¢ OTHEYIIOPHBIE
18 | OTHEYHOPHOCTBIO 1770- BBICOKOOTHEYIIOPHBIE OranoH
2000 °C oTtHOCATCS K BBICIIICH OTHEYITOPHOCTH
BUY- TETUTON30JISIIHOHHBIE
IIaMOTHbBIE
B kakux orumeynopax B AHACOBbLIC OranoH
19 | kauecTBEe OCHOBBI BBICOKOIVINHO3EMUCTBIE
npeobiamaer SiO,? IIUPKOHUEBBIC

dbopcTepuToBbIE




KHUCJIBIC

20 B xakux orneymnopax OCHOBHBIE DTajioH
ocHOBOI siBiisiercst MgO? | BcriomoraTebHbIE
HEUTpaJbHbIC
Kakue 13 npuBeIeHHbIX MAarae3suTOBLIC
51 | OTHEYIOPOB NMEIOT ANHACOBBIC
MEHBIINUHA KOA(PPUIIMEHT | mEeHOIaMOTHBIE DrtajioHn
TEIJIONPOBOAHOCTH? MIAMOTHEIE
Kakue orueymnopsl HIaMOTHBIC
oo | BPUIEPIKUBAIOT MCHBIIEE | IMHACOBEIC OtanoH
KOJIMYECTBO TETIOCMEH MACHE3HTOBEIE
(?
(Tepmoynapos)? BBICOKOTJIMHO3EMUCTBIE
YBEJIMYEHHUE IITIOTHOCTH HAOUBKH
BaThl, acOecTa u ap.
YBJIQKHEHUE TTOPUCTHIX
DaKTOpBI, yIyUIIAIONIAe | TEIUIOU30JIATOPOB
93 | KAUECTBO TEMIOM3OMAMN | NPUMEHEHHE TETIOH30TALIH Sranon
IICYeH, TOIIOK, OO0JIBIIIEH TOPUCTOCTH
MapoInpoBOIOB MIPUMECHECHUE TETUION30JIAIINN
OOJIBITIEH TIIOTHOCTH
MIPUMEHEHHUE BaKyyMHO-
P He Baryy OtalioHn
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 BBICOKOYTJIEPOANCTEIE
TCILTOIIPOBOAHOCTH ¥ HU3KOJIETHPOBAHHBIE
TpeOyroT Ooee
MEJUIEHHOTO HArpeBa? BBICOKOJIETUPOBAHHBIE Otanon
Kakie i3 W3MEHCHHUS HAaIPaBIICHUS TTOTOKA OTanoH
ITepEUHCITEHHBIX W3MCHEHUS CEUCHUS KaHasla DTajaoH
(baKTOPOB MPUBOIAT K BXOJI IOTOKA B KaHAJI U BBIXOJI U3 Sranon
37 | notepsAM aBieHus HA HEro
MECTHBIE CONPOTHBIIeHHs | [PCHHC O CTCHKH KaHaa
IIPU JIBIKCHHH ra30B 1o | CAMAHHC M Pa3JeeHHe IOTOKOB OranoH
Tpy0Oam u KaHanam? MIPOXO0XKIAECHUE YePE3 IIIOCKYIO OtanoH




PELIETKY WK JPOCCETbHYIO
mainoy

IEPOXOBATOCTh CTE€H TPYO,
KaHaJIOB

[IepeueHp BOMPOCOB I CAMOCTOSITEIILHOM pabOThI

Tema 1.1
1. Ha3znaueHnue u kiaccupuKanys METaJUTypru4ecKux rneven.
2. Ha3znauenue u o01masi cxema MpoOMBIIUICHHON TEeYH.

Tema 1.2
1. HarpeB ayroBoii u mia3menusii. Haznauenue, oomactu 3pGpekTMBHOTO MpUMEHEHHUS.
2. HarpeB unnyknuonnsii. Haznauenue, o61act 3 heKTHBHOTO TPUMEHEHUS
3. HarpeB »31eKTpOCONPOTUBICHHEM U 3JICKTPOHHOIy4YeBOM. Hasznauenwe, obOmactu
3 PEKTUBHOTO MPUMECHCHHS.

Tema 1.3
1. Buasl TonavBa U UX COCTaB. Y CJIOBHOE TOILIMBO.
2. OCHOBHBIC XapaKTEPUCTUKH TOTLIHBA.
3. YcrpoiicTBa i COKUTAHUS TOTUIMBA.
4. CozepxaHue U IOCIICI0OBATEIbHOCTh PACYETOB TOPEHUS TOTUIMBA.

Tema 2.1
1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX Ta30B.
2. CocTaBiieHHe U aHAJIM3 TEIUIOBBIX OalaHCOB II€Yel, OCHOBHBIE TEINIOTEXHHUYECKHUE
noKasareiy paboThl MeYel U MyTH IHEProcOepeKeHUsI.

Tema 2.2
. CBOOOIHBIE ¥ YACTUYHO OTPAaHUYEHHBIE CTPYHHBIE TEUEHHUS.
. OrpannyeHHble CTpyHHbIe TeueHUs. IHXKEKTOp U 2KEKTOP.
. Buzipl IBMKeHHS Ta30B B TIeUax.
. IloTepu HEpruu npu IBUKEHUU Ta30B.

AW N —

Tema 3.1
. Marepuasl, mpuMeHsIeMbIE B TIeYax.
. OCHOBHBIE 3JIEMEHTBI KOHCTPYKIUHU TTeYeil.
. OCHOBHBbIE TUTIBI TUITABUJIbHBIX, HATPEBATEIBHBIX U TEPMUUECKUX TTEUECH.
. OrueynopHsle MaTepualbl, UX OCHOBHbIE CBOMCTBA.
. Tenaon30sIIMOHHBIE MAaTEPUAIIBI, IX OCHOBHBIE CBOMCTBA.

DN AW -

Tema 3.2

1. OCHOBBI TEXHOJOIMM HarpeBa MeTajula. THIOBBIE PEKHMMBI HarpeBa «TOHKUX» U
«MaCCHUBHBIX» 3arO0TOBOK.

2. OcoOGeHHOCTH HarpeBa KauyeCTBEHHBIX CTaJIeH.

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

4. BniusiHue yCcI0BHMM OXJIQXKI€HUSI METaJljla Ha €ro CBOMCTBA.

5. Bunel 6paka npu HarpeBe MeTajula U yTH CHIDKEHUS [TOTeph MeTallja.

6. Ko urment tennonpoBoHOCTH cTajel U GakTOpbl, BIUSAIOIINE Ha HETO.




Tema 3.3
1. Vcmonp3oBaHME BTOPUYHBIX JHEPropecypcoB. TUNIBI TEMIOOOMEHHHKOB, WX
Ha3HAYCHHE W CPaBHUTEIbHAS OICHKA.
2. OcCHOBBI TeOpuUHM TOAOOHMSI H  MOACTUPOBAHUS  TEIUIOTEXHUYECKUX |
TEIJIOOHEPTETHICCKUX MPOIIECCOB U 000PYIOBAHUS.
3. OuyncTKa ALIMOBBIX I'a30B.

Tema 3.4
1. Knaccudukarus mpOMBIIIIEHHBIX ITEUYeH.
2. BcriomoratenbHOE 000pyTIOBaHUE MTEUECH.

KypcoBoii nmpoexr

Ilenb BBINOJIHEHUS IPOEKTa — NPUOOPETEHHE CTYJEHTaMU HABBIKOB BBIIOJHEHUS
TETUIOTEXHUYECKUX PAcyeTOB IMPOIECCOB, COBEPIIAEMBIX B MPOMBIIIICHHBIX I€YaX, BBIOOPA
KOHCTPYKTUBHBIX PELICHMM II€4eld M UX 3JIEMEHTOB, YMEHHH II0Jb30BaTbCSl CIPABOYHOM U
HOPMAaTUBHOM JIUTEPATypOoll IO TEIJIOTEXHUKE, HCIOJIb30BaTh pPA3IMYHbIE JUarpamMmbl JUIs
pacueTa napaMeTpoB U IIPOLECCOB.

Just crynentoB mpodwuiast «OO0paboTka METAUIOB M CIUIABOB JIaBJICHHEM (IPOKATHOE
IPOM3BOJICTBO)» HPEAYCMOTPEHBI CIEIYIOIME TeMbl KypCOBbIX HpoeKkToOB: «TerioBoil pacuer
HarpeBaTeIbHOMN MeYn».

KypcoBoil NpoeKT BKJIIOYAET IOJHBIM TEIUIOBOW M a’3pOJUHAMMYECKHM pacdeThbl
IUTAMEHHON WJIM 3JICKTPUYECKON MEeYr M COCTOUT U3 IMOSICHUTEIILHOW 3aMCKH M TpauuecKon
yactu. ['paduueckas yacts B BUae 1-2 pa3pe3oB BHINOIHAETCS Ha OJHOM JucTe popmaTa Al.

[TosicHuTenpHas 3anucKa JoJKHA ObITh u3noxeHa Ha 20-30 ¢. 6ymaru pazmepa 210 x 297
Ha OJHOW CTOpOHE JIUCTa, OodopMmiileHAa B OOJIOKKE, CHa0)KeHa OIJIaBICHHMEM M CIIMCKOM
MCIIOJIb30BaHHOM nuTepaTypsl. [loscHuTenbHAS 3amKcKa B LIEJIOM WM OT/EIbHBIE €€ 3JIEMEHTHI
MOTYT OBbITh IIPEJCTABIECHBI pacleyaTKol MPOrpaMMBbl U €€ PELIeHHs Ha KOMIIBIOTEpE.

OnemMeHThl Mevyd (BO3JyXOHarpeBaress), ABIMOBOIO TPaKTa, TOPEJIOK M BEHTUIISTOPOB
BBINOJIHAOTCS B MOSICHUTENIbHOM 3amucke ¢ coOtoaenuem tpedosanuit ECK/I.

KypcoBoil mpoeKT BBINOJIIHAETCS B CIEAYIOIIEH MOCIeI0BAaTEIbHOCTH (110 dTaram):

. XapaKTepUCTHKA HarpeBaTEIbHOM Meun.

. PacueT ropenus Tormaa u OnpeaeseHue JeHCTBUTEIBHON TEMITEPATyphl TOPEHMUS.

. Pacuer BpemeHM Harpesa MeTaa.

. Onpenenenre OCHOBHBIX pa3MePOB U MpeABapUTEIbHOE KOHCTPYHUPOBAHHUE M€Y H.

. TernoBoii 6anaHc U ornpeeneHue TeIUIOTEXHUUECKUX XapaKTePUCTUK PAaOOThI MEUH.
. TeroBoii pacueT TenI000MEHHOT0 anmnapara.

. PacueT 1 BBIOOp TOIUIMBOCKUTAIOLINX YCTPOMCTB.

. APpoIMHAMHUYECKUI pacyeT JbIMOBOTO TPAKTa U BbIOOP TATOTYTHEBBIX YCTPOMCTB.

CONO OIS~ WN PP



1. OIIeHO‘leIe cpeacrea AJid MpoOBEACHUSA HpOMe)I(yTO'{HOﬁ aTrrecranum

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

CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

O1eHOYHBIE CpeCTBA

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

3HaTh - OCHOBHBIC OTIPEJICNICHNS ¥ TIOHATHS [epeuens Bompocos:
- OCHOBHBIC 3aKOHBI U TIpaBUJIa 1. Kunaccudukanus TOIUMBa M0 COCTaBY U MPOUCXOXKICHUIO.
-OIpeNieNIeHNHs] TPOLIECCOB TeIIoBoM 00padotku | 2.  Ompeznernenue Tommsa. CocTaB OpraHn4ecKoro TOIUIHBA.
MaTepuasoB 3. TemnoTBopHas ciocoOHOCTH TomMBa. OnpeneneHue, BUabl, 0003HAUCHHUS.
4. Bwuasl TBepaoro TorumBa. X 0coOOCHHOCTH M 007aCTH PUMECHCHHUSL.
5. TopeHue opraHMYecKOro TOIUIMBA- ONpeAeIeHHE H OCOOCHHOCTH.
6. OcobOeHHOCTH CKUTaHMsl Tra3000pa3HOro ToIUIMBA. [Ipenensl ycTOWYMBOCTH pabOThI Ta30BBIX
TOPEJIOK.
7. OCOOEHHOCTH CXKHUTAHHSI U CXEMBI PACTIBIIMBAHHS )KUAKOTO TOIUIMBA.
8. CxwuranHue TBEpAOTO TOIUIMBA B CIIOE.
9. 3agaum pacueTa TOPEHHUS TOIUIMBA.
10. Knaccudukarnus TCY. OcobeHHOCTH BEIOOpA.
Ymers - 00cy)1ath crtoco0b! 3((PEKTUBHOTO PEIICHUS 3ammTa OCHOBHBIX Pa3ZIeJIoB KypcOBOTO MPOEKTa:
MpPOEKTa 1. XapakTepucTHKa HarpeBaTeJIbHOM Meyu.
- pacniozHaBaTh 3((EKTUBHOE pelIeHNe NpoeKTa oT | 2. PacueT ropeHns TOIMBa U ONpeAeIeHIE IeHCTBUTEIEHON TeMIIEpaTypbl TOPEHHSI.
Hea(HEKTUBHOTO 3. PacueT BpeMeHHU HarpeBa MeTaa.
- KOPPEKTHO BBIpaXKaTh U apryMEHTHUPOBAHHO 4. OnpeneneHne OCHOBHBIX pa3MepOB M NpeABAPUTEIHHOE KOHCTPYHPOBAHHE MEUH.
000CHOBBIBATh MOJIOKEHUS MPEMETHON 00J1acTH 5. TennoBoii 6anaHc U onpeAeeHNe TeMIOTEXHHUECKUX XapaKTepUCTUK paboTHI IMeyn.
3HAHUS 6. TeroBoii pacueT TemI000MEHHOTO anmnapara.
7. PacueT 1 BBIOODP TOIJIMBOC)KUTAIONINX YCTPOUCTB.
8. AspoarHaMHIUECKHil pacyeT JIMOBOTO TPAKTA M BEIOOP TATOAYTHEBBIX YCTPOMCTB.
Bnaners - MPaKTHYECKIMH HaBBIKaMH HCIIOJIB30BAHUS BapuaHTsI 3a1aHU# 1S BBEITIOIHEHHSI KYPCOBOTO IPOEKTA!
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 | 1T
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 1[0
7 | XpoMmoHuKeeBast 100x100x4000 1180 50 30 10 12 mc




CTpyKTypHBII
JJIEMEHT
KOMIIETEHINH

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 | Cranb 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 ¢

mararonmmMm 11oJ0M, CO CBOAOBBIM OTOIINICHUEM,

HIT - meys ¢ mMIATalOIIUM ITOJIOM, C TOPICBBIM
ororutenneM; OK — kommakoBas omHoctomHasi; TK — TpexcromHast konmakoBas. MT - TonkaTenbHas
MeTonuueckas nedb; MBP- meus ¢ BpamatommmMces mogom OK - ogHocTomHas koinmakoBas 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
KOMIIETEHINH

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




6) Ilopsamox mnpoBeleHHs NPOMEKYTOYHOM aTTeCTAallMH, TIOKa3aTelid U KPUTEpUU
OIICHUBAHMSL:

Kpurepun ouenku (B COOTBETCTBHM C  (OPMHPYEMBIMH KOMIICTCHLHUSMH U
IUTAHUPYEMBIMH pe3yJbTaTaMu O0yUeHHs):

Ha OIECHKY «3aYTeHO» — CTYACHT JOJDKEH I0Ka3aTh YPOBCHb 3HAHWU HE TOJBKO Ha
YpOBHE BOCHPOM3BEICHUS U OOBSCHEHHS HHPOpPMAIMM, HO U HHTEJUIEKTYyalbHbIE HABBIKU
pemieHuss TpoOJIeM W 3aad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K MpoOjieMaM, OLEHKH WU
BBIHECEHUS KPUTUYECKUX CYKIEHUI; JOKHA OBITH BHIMOJIHEHA KOHTPOJIbHASI paboTa, B KOTOPOM
ObUIM pelIeHBl 337a4YM MO PacyeTy COCTaBa PA3JIMYHBIX AHATM3HPYEMBIX MAcC OPraHUYECKOTro
TOIIMBA, OIpPEAETICHUS €ro TEeIIOTBOPHOM CHOCOOHOCTH M OMpeeNieHus cocTaBa M oObeMa
IPOAYKTOB CrOpaHUsI.

Ha OILIGHKY «HE 3auTe€HO» — CTYAEHT HE MOKeT TIOKa3aTh 3HAaHUS Ha YpPOBHE
BOCIIPOM3BECHHS U OOBSICHEHUSI MHPOPMALIUHU, HE MOXKET MOKa3aTh MHTEIUICKTyaIbHbIC HABBIKU
pelIeHus MPOCTHIX 3a7au.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OLEHKY «OTINYHO» (5 6amioB) — paboTa BBINOJIHEHA B COOTBETCTBHHU C 3aJIaHUEM,
00yJaromuics TOKa3bIBaeT BEICOKMI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEIACHUS U
0o0BsicHEeHUS MH(OpPMAIMKM, HO U HWHTEIUICKTyaJbHble HABBIKM peIIeHHs MpodiieM U 3ajad,
HAXOXXJCHHUS YHUKAJbHBIX OTBETOB K TMpoOJieMaM, OIEHKH W BBIHECEHHS KPUTHUECKUX
CYXKJICHUH;

— Ha OIICHKY «xopoiio» (4 Oamra) — paboTa BBINIOJHEHA B COOTBETCTBUU C 3aJIaHUEM,
oOyJaromuiicss MOKa3bIBAaeT 3HAHMS HE TOJILKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
uHpOpMALMK, HO W HMHTEJUICKTYaJbHbIE HABBIKM pEIICHHs NpoOjeM | 3aaad, HaXOKIACHHS
YHHUKAJIbHBIX OTBETOB K MpodiIemMam;

— Ha OLIEHKY «YIOBJIETBOpUTENIHHO» (3 Oayuia) — paboTa BBIIIOJIHEHA B COOTBETCTBUH C
3aJaHieM, OOydJaroIMiCs TMOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOM3BENCHHUS U OOBSCHEHUS
WH(POPMAIINH, HHTEIUICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYJIOBJIETBOPUTENbHOY» (2 6ayia) — 3a7aHue MpernoAaBaTes BbIIOJIHEHO
YaCTUYHO, B MPOIIECCE 3aMIUTHI padOTHl 00YUYAIOMIUNCS JOMYCKAeT CYIIECTBEHHbBIE OMMOKH, HE
MOJKET MOKa3aTh MHTEIUICKTYaIbHbIEC HABBIKH PEIICHUS MOCTABICHHON 3a/1a4H.

— Ha OLEHKY «HEeyAoBJIeTBOpUTENbHO» (1 Oamn) — 3amaHue npernogaBaTesis BBIITIOJIHEHO
YaCTUYHO, OOydaroUIMiics HE MOXET BOCHPOM3BECTH M OOBACHUTH COAEP)KAaHHE, HE MOXKET
N0Ka3aTh WHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS OCTABJICHHOM 3a/1auH.
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2. JIztozep, B.S. TemnmorexHuka u TeruioBas pabora meueil: yueOHoe mocobue / B.A.
J3r03ep. — 3-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2017. — 384 c¢. — ISBN 978-5-8114-
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4, MatBeeBa, ['.H. DOxcnepumeHTanbHOE HCCIAEAOBAHUE MPOIECCOB TEIUIOOOMEHA:
yuebHoe mocobue / I.H. MatBeeBa, }O.1. TaprakoBckuii, b. K. CennukuH. - 2-¢ u3., IOATOT.
o med. u3g. 2008 r. - Marauroropck: MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). -
3arn. ¢ TuTy. 9KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true

5. Maxkapos, A.H. TeninooOMeH B 31€KTPOAYTOBBIX M (DaKEeNbHBIX METATyprHUYeCKUX
neyax U DHEPreTHYECKMX ycTaHOBKax: yuyeOHoe mocodue / A.H. MakapoB. — Cankr-IlerepOypr:
Jlanb, 2014. — 384 c. — ISBN 978-5-8114-1653-0. — Texkcr: snexkTpoHHbIH / JlaHb:
JIEKTPpOHHO-OMOMoTeunass cucrema. — URL:  https://e.lanbook.com/book/50681 (mara
obpamenusi: 30.10.2020). — Pexxum gocTymna: A aBTOPU3. MOJIb30BATENCH.

6. Kommies, B. B. TermioBoii pacueT KOKCOra3oBoil BarpaHku: ydeOHoe mocooOue / B.B.
Komes, A.B. Tuxonos; MI'TY. - Marautoropck: MI'TVY, 2015. - 1 snektpon. ont. auck (CD-
ROM). - 3arn. ¢ Tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues/1/1123
921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 371eKTpOHHBIA. - CBEICHHS TOCTYITHBI TAKIKE
Ha CD-ROM.

7. MatBeeBa, [.H. DOkcnepumeHTalbHOE HCCIEIOBAaHUE IPOLECCOB TEIIOOOMEHa:
yuebHoe nocobue / I'.H. Matseesa, FO.1. Taprakosckuii, b.K. Cennukus. - 2-e u3f., moarot. mno
ned. u3f. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYI. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true - MakpooObeKT. - TeKkcT: 31eKTpOHHBIIL. - CBeIeH s TOCTYITHBI TAKXKE Ha
CD-ROM.

B) MeToauueckue yKazaHus:

1. 3noxa3zoBa, H.I'., VBanos, JI.A. JlaGopaTOpHBIi NPAKTHUKYM @O JUCLMILIMHAM
«TorumBo n TCVY», «Teopus m mnpakrtuka TemoreHepauun». Marauroropek: W3n-Bo
MarunuTopck. roc. TexH. yu-ta uM. [.M1.Hocosa, 2013, 53 c.

2. CeunukoBa, H.}O. [IpakTuky™m 1Mo TEXHHYECKOH TEpPMOJMHAMMKE U TEIUIOTEXHHKE:
npaktukym / H.}O. Ceeunukosa, C.B. IOguna, A.B. I'opoxos; MI'TY. - Marautoropck: MI'TY,
2018. - 1 oanekrpon. onrt. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
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r) Ilporpammuoe o0ecnieuenne 1 HTEepHET-pecypcen:

Haumenosanue [10 Ne noroBopa Cpok neiicTBus JIMICH3UH
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9 MaTepuajibHO-TEXHUYECKOe o0ecnevyenne TUCUUIIMHBI (MOIYJIs1)

Tun u Ha3BaHUe ayJUTOPUH OcHallleHue ayuTopun

VY4eOHbIC ayAUTOPUH IS

N MynbTUMEANITHBIE CPEACTBA XPAHEHHUS], IIEpEJaul U
IIPOBEICHUS 3aHATHUM JIEKIIMOHHOTO

MpeicTaBIeHHs] UHPOPMAIIUH.

TUTIA
Astomatnueckas HacocHas cranmusg OASIS; komexc
71a00paTOPHBIX YCTAHOBOK I10 OIIPEICIICHHEO
XapaKTEPUCTHUK TOILIMBA; KOMIUIECKC J1a00paTOPHBIX
YCTaHOBOK IO U3YUCHHUIO CBOMCTB BOJIBI; IN3EIIbHAS

Y4eOHast ayTuTopus st anekTpoctannus JJXM-30; naboparopHasi ycTaHOBKaA 110

NPOBE/ICHUS JTA0OPATOPHBIX PadOT: | U3YYCHHIO MOCIIEIOBATEIBHON U MApalIeIbHOW PabOThI

naboparopus TOTUINBA U HACOCOB; KOMIUIEKC JJAOOPATOPHBIX YCTAHOBOK 1O

XHUMBOJIOIIOJITOTOBKU U3YUCHHUIO PU3UUECKUX U XUMHUUECKUX CBOWMCTB BEIIIECTB;

MaKeT Ta30TypOUHHON YCTAaHOBKH;
BHCKO3UMETP, BHITSDKHOMU 1IKad, roTomanimHa; nedsb,
EHTPOOEIKHBIN BEHTUJISITOP; BECHI DJIEKTPOHHEIE,

MHUKPOCKOII.
VY4eOHble ayAUTOpUH IS
IPOBEIEHUS MPAKTHUECKUX
3aHATUHN, TPYIIIOBBIX U § Tocka, Men.
WH/IMBUYAJIbHBIX KOHCYJbTAIINH,
TEKYIIEro KOHTPOJIS 1
IPOMEKYTOUHON aTTeCTalllH
VY4eOHble ayAUTOpUH IS
BBINOJIHEHHS KYpCOBOTO [lepconanbHble koMIbIOTepHI ¢ makeTroM MS Office,
NPOCKTHPOBAHUS, TIOMEIEHHS [UIT | BBIXOAOM B MIHTEPHET U C TIOCTYIIOM B JIEKTPOHHYIO
CaMOCTOSITENIbHOU PabOTHI MH(pOPMaIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA
00yJaronmxcs
[Tomerenue 11 XpaHeHUS U Crennaxu, ceidbl 111 XpaHEHUs! y4eOHOTo
pOUIAKTHIECKOTO 000pyI0BaHus.
00CITy’)KUBaHUS y4eOHOTO WHCTpyMeHTHI 17151 peMOHTa 1a00paTOPHOTO

000pyI0oBaHUs 000pyI0OBaHUS.
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