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Jlucr perucrparuy u3MeHeHMH U TOIOTHEHU T

/

Ne Paznen Kparkoe comepxanue Jata, No [Tonmuce
/i PITA H3MEHEHUS/ TOTIONHEHHS npoToKona | 3aB.Kadempoit
(Mozyns) 3aceqaHms
Kxadenps! / /
1 8 AxTtyanuzanus y4e6HO-METOAUYECKOTO 1 Ne2 /
“HQOPMALOHHOr0 00eCnedeHus 25.09.2018 ¢ ¥
JACIIUILTHHBI //
9 9 AxTyanuzanus MaTepHagbHO- Ne2 J
TEXHUYECKOro obecneuenus quenuuasl | 8.10.2019 r. /_L—/
2 8 AxTyanusanus y4e6HO-METOARYECKOTO 1 Nel
HHPOPMAIIMOHHOTO 0beCTedeH s 1.09.2020 r. /
JACIHTLTHHEL _4‘—/—’”1/7

/




1 Ileau ocBoeHHSI AU CIMIIIAHDBI

HGHLIO OCBOCHUA AHUCLHHUIIIIMHBI ((MeTaHHprI/I‘-IQCKaH TCINIOTCXHUKA» ABJIACTCA:

® Da3BUTHE Y CTYACHTOB YCTOMYMBHIX HABBIKOB MPUMEHEHHS (PyHIaMEHTaIbHBIX
3aKOHOB TEIUIOOOMEHA M MEXaHWKH Ta30B, COBPEMEHHON TCOPUH TOPCHHS M PAMMOHAIBHOTO
CKUTAHUS TOILJIMBA;

e (opmupoBaHuEe y CTYJACHTOB YMEHMSI UTEHHS CXEM, UYEpPTEKEeH KOHCTPYKUUM H
3JIEMEHTOB BBICOKOTEMIIEPATYPHBIX METAJUIYPIUYECKUX II€YEH U YCTPOMCTB;

® U3yYeHHE CBOMCTB U TpeOOBaHUI MPEIBIBISIEMBIX K MaTepHaiaM, IPUMEHIEMbIM MpU
COOPYKEHHH MEYEH;

e (GopMHpOBaHUE y CTYACHTOB Ha OCHOBE PAIlMOHAIBHOM TEXHOJIOTUHN HAarpeBa MeTalla,
YMEHUH TEIUIOBBIX PaCUETOB.

e TpuOOpETEHHE HABBHIKOB TEIUIOBBIX PACUETOB TEUEH, TOPEIoK, (HOPCYHOK U TOpPEHHS
ra3000pa3HoOro, *KHUIKOTO U TBEPOTO TOILIMBA.

2 Mecrto qucuumiiniabl B ctpykrype OOII 6akanaBpuara

Juctunninaa b1.6.18 «Metamnyprudeckass TEIUIOTEXHHUKa» BXOAHWT B 0a30BYI0 4acTb
6sioka 1 0O6pazoBaTebHON TPOTrPAMMBI.
JUis  u3ydeHWs — TUCHMIUIMHBI ~ HEOOXOIuUMBI  3HAaHWS  (YMEHHs,  BJaJICHUs),
c(OpPMHUPOBAHHBIE B PE3yJIbTATE U3YUCHHUS:
e b1.5.9 MaremaTnka
e b51.5.10 ®usuka
e b1.b.11 Xumus
e bl.b.17 Teruiodusuka.
3HaHMs, TIOJIyYEHHBbIE CTyJEHTaMH TMpU HU3ydyeHUu Kypca «Meramryprudyeckas
TEIVIOTEXHUKA»  HEOOXOAUMBI  JJIsl  MOCHEAYIoIero ocBoeHuss auctumind: b1.5.22
MonenupoBanue mnpoieccoB U 00bekToB B Metautypruu, b1.B.JIB.05.01 Koppo3us u 3amura
Metaios, b1.B./IB.05.02 ®u3snueckue cBOIICTBA METAIIOB, a TAKXKE NP BBIIOJHEHUU HAYYHO-
MCCIIEIOBATENILCKUX U BBIITYCKHOW KBATM(UKAIIMOHHON padoT.

3 KoMmnerennuu oﬁyqalomeroca, (l)opanyeMble B pe3yjibTaTeé OCBOCHUA
AUCHUIIVIMHBI M IINIAHHPYEMbIC PE3yJbTaThl 06yquml

B pesynpTaTe OCBOEHHS MUCHUILUIUHBI (Monayisi) «MeTammyprudeckas TEMJIOTEXHHUKA»
oOydJaronuics 10JDKeH 00J1a1aTh CIeIYIOIUMA KOMIICTCHITUSIMU

CrpyKTypHBIi
3J1eMEHT IInanupyemble pe3yJbTaThbl 00yYeHHUs
KOMIIETCHIIUH

OIIK-4 roTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY JJIs PEILIEHUS] MHXKEHEPHBIX 3a7a4

- OCHOBHBIC OIMPECACIICHUA U TTIOHATUA 0a30BBIX 3HAHUI B 00JIaCTH
€CTECTBEHHOHAYYHBIX TUCIIUILIHH;

- q)YHHaMeHTaHI)HI)IG OCHOBBI €CCTCCTBCHHOHAYYHBIX JUCHUIIINH,
OCHOBHBIE METOJIbI PEIICHUS TUTIOBBIX 3a]1a4 110 U3BECTHBIM

3HaTh aJIrOpUTMaM U IIPaBUIIAM;

- OCHOBHBIE 3aKOHOMEPHOCTH IMPOIECCOB MacconepeHoca
NPUMEHHUTEIBHO K TEXHOJIIOTHYSCKHM TPOIIECCaM, arperaTaM
o0opynoBaHuIo niepepadoTku (000TaneHNs ) MUHEPAILHOTO CHIPHSI,
POM3BOJICTBA 00PAOOTKHU YEPHBIX H I[BETHBIX METAJIOB.




YmeTn

- OOBSICHSITD THIIMYHBIC MOJICTH 3a7a4d B 00JIACTH METAJUTyPTUIECKON
TCIINIOTCXHUKH,

- 00Ccy)1aTh crtocoObI A3(HEKTUBHOTO PEIICHUS MPOOIIeM,
BO3HHKAIOIINX B X0O7I€ MPO(ECCHOHAILHON 1eATEIbHOCTH;

- pacnio3HaBaTh 3 (PeKTUBHOE pelieHne oT HedPPEKTUBHOTO, IPU
peIIeHNH 337124 CJI0KHOTO TEII00OMeHa B paboueM MpoCTpaHCTBE
TICYH.

Bnaners

- IPaKTHYECKUMH HABBIKAMH HCIIOJIb30BaHUS 3JIEMEHTOB
POSKTHPOBAHUS

- HaBBIKAaMH ¥ METOAMKaMH 0000IIeHNS Pe3yIbTaTOB IPOCKTUPOBAHUS
- cnoco0aMu COBEPIICHCTBOBAHUS IPOPECCHOHATBHBIX 3HAHUH 1
YMEHHI TPOEKTUPOBAHUS ITyTEM HCIIOIb30BaHUS BOZMOKHOCTEH
MH(POPMAIIMOHHOM CpeJIbl.




4. CTpyKTYpa M cojlep:KaHHe TUCHUILIMHBI (MoayJisl) «MeTa/Lutyprudeckasi TENJI0TeXHUKA)

OO01mas TpyA0eMKOCTh JUCIUTIINHBI COCTaBIsAET 5 3aueTHBIX equHuI] — 180 akas. yacoB, B TOM YHUCIIE:
— KOHTaKTHast paborta — 16,2 akan. yaca:

- aynuTopHas padbora — 14 akaj. 4acos;

- BHeayIuTOpHas padora — 2,2 akaj. Jaca;

— camocrosTensHas padora — 159,9 akaz. yacos;
MOATrOTOBKA K 3auety — 3,9 akaj. yaca.
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1 Paznen. Meramnyprudeckue neyw,
TEIUIOTeHEePaIKsl B [1e4aX, OCHOBBI TEOPUH 4
TOPEHHS.
1.1 Benenue. Ha3HaueHue TEmIOBBIX MPOLIECCOB
. [TpopaboTka JIEKIMOHHOTO .
n arperatoB. O01mas cxema MeTauTypriuyecKoi 4 1 18 Hanuune koHCTIEKTOB JEKIHA OIIK-4-3yB
Mmatepuana (ITynkr 6, Tema 1.1)
HeUH.
[TpopaboTka JIEKIMOHHOTO Hannune KOHCIIEKTOB JIEKINH;
1.2. Temnorenepanus B neyax. Buapl sHepruu, 4 1 18 |MaTepuaia; NOArOTOBKA OTYETA K cJada oTyeTa 1o jJabopaTopHOM OIK-4-3
HCTIONB3yeMOH B TIedax nabopaTopHOii paboTe; perieHne paboTe; crada mpaKTUIECKUX B
3ana4 (ITyHkT 6, Tema 1.2) 3a1aqy
. [TpopaboTka JIEKIOHHOTO Hannuame KOHCIIEKTOB JIEKINH;
1.3. OcHOBBI T€OpHH TOPEHUS, YCTPOUCTBA IS N
Marepuasa; MoJroToBKa oT4eTa K c/a4a oT4eTa 1o J1aboparopHoit
CKUTaHUS TOIIIIMBA, YTUIN3AIMS TEIIOTHI 4 1 2/11 1 18 M OIIK-4-3yB
nabopaTopHOii paboTe; perienne paboTe; crada MpaKTUIECKUX
MIPO/TYKTOB CrOPaHHS
3agad (Ilyskr 6, Tema 1.3) 3ajgau
HUroro mo pazaeny 1 4 2 2 2/11 54
2 Paznen. BHemHuil 1 BHyTpeHHHH TeII000MeH 4




AynutopHast
KOHTAaKTHasi padoTa
(B akaj. yacax)

CamocTosiTe1bHasi paGoTa
(B akaj. yacax)

tl)opMa TEKYLIEro KOHTPOJIs
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[IpopaboTka NEKIHOHHOTO Hannane KOHCTIEKTOB JICKIIHIA;
2.1. BHenmHu# 1 BHYTpEHHHH TEIIOOOMEH B 4 1 17 |MaTepuaia; NOArOTOBKA OTHETA K cava OT4eTa 1o J1abopaTopHOit OIK-4-3
paboyeM mpocTpaHCTBE NeYen nabopaTopHoit paboTe; peleHne pabore; caua MPakTUYECKUX B
3agad (ITyHkT 6, Tema 2.1) 3a1a4
[IpopaboTka JEKIHOHHOTO Hanmdme KOHCIIEKTOB JICKIIHIA;
2.2. JIBYOKEeHUE )KUIKOCTH U Ta30B B .
. . MaTepHana; oAroToBKa oT4era K c/ada oT4eTa 1o J1aboparopHoit
TEXHOJIOTHYECKUX arperatax 4epHOM 1 IIBETHOM 4 1/11 17 . OIIK-4-3yB
nabopaTopHoit paboTe; pelieHne pabore; ca4a MpakTUYECKUX
METaLTypruu
3anad (ITyHkT 6, Tema 2.2) 3aau
3 Paznen. OCHOBHBIE THUITBI IPOMBIIUICHHBIX 4
neyei
[IpopaboTka JEKIHOHHOTO .
3.1. MarepuaJbl, HCIIOJIb3yeMbIe B KOHCTPYKIIHSX Hanuuue KOHCIIEKTOB JIEKIINH;
4 1 18 |marepuana; pemenune 3anay (ITyHKT OIIK-4-3yB
BBICOKOTEMIIEPATypPHBIX arperaTtoB c/1ava MpaKTHYeCKUX 3a/1ad
6, Tema 3.1)
[IpopaboTka JEKIIMOHHOTO Hannure KOHCIEKTOB JISKIINIA;
3.2. OCHOBBI TEXHOJIOTUY HarpeBa MeTajuia, .
MaTepHana; moJAroToBKa oT4era K c/1ada oT4eTa no J1abopatopHOi
BBIOOP pPALMOHATIBHBIX TEMITEPATypPHBIX U 4 1 1 18 M OIIK-4-3yB
nmabopaTopHOH paboTe; pelicHHe paboTe; caya mpaKTUISCKUX
TETIOBBIX PEXHMOB
3anad4 (IlyHkr 6, Tema 3.2) 3a1a4
3.3. TermooOMeHHbIE armnaparsl ¥ UX [IpopaboTka NEKIHOHHOTO N
P 4 2/11 18 Pop ! Hann4ne KOHCTIEKTOB NEKIHA OIIK-4-3yB
CpaBHHTEJIbHAsI OLIEHKA matepuana (IIynkr 6, Tema 3.3)
3.4. OCHOBHBIC THITHI TPOMBIIUICHHBIX MEYeH 1
- . [IpopaboTka JNEKIMOHHOTO N
BaKHEHIINE XapaKTEPUCTUKU UX TEIIOBOM 4 1 17,9 Hanuune KOHCTIEKTOB JIEKITHA OIIK-4-3yB
matepuaina (IIyakT 6, Tema 3.4)
paboThI
ITpomexxyTouHas arTecTanus
Hroro no nucrunae 4 4 4/21 6/21 | 159,9 P YT . H
(3auer, KypcOBO¥ MPOEKT)




S ObpazoBaTenbHbIC 1 HH(POPMALMOHHBIE TEXHOJIOTHH

Jis pemieHust IpeayCMOTPEHHBIX BHJIOB y4eOHOM paboOThl MPU U3YYEHUH JAUCLUILIUHBI
«MeTtamtypruyeckas TEIUIOTEXHHKa» B KaueCTBE 00pa30BaTENIbHBIX TEXHOJOIHM UCIONb3YIOTCS
KaK TPaJULIMOHHBIE, TAK U MOJLYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTUH.

Lensimu 06pazoBaTeabHbIX U HHOOPMALMOHHBIX TEXHOJIOTHH SBIISIOTCS:

® AKTHUBHU3MPOBAHUE MBIIUIEHUS O0YyUYaOIIUXCS;

e (opmMHpOBaHUE UHTEPECA K U3y4aeMOMY MaTepHay;

® Ppa3BUTHE MHTEIJIEKTAa U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs.

JlexunoHHBIN MaTepuan 3aKperuisieTcss Ha JIabopaTOpHBIX padoTax, /i€ MPUMEHSETCA
COBMECTHasl AEATEIbHOCTh CTYIEHTOB B TIpYIIE, HAllpaBJICHHAas Ha peLIeHHe OOIlel 3axauu
MIyTEM CJIOXKEHHSI pe3y/IbTaTOB MHAUBUIYaIbHOM pabOThI YWIEHOB TPYIIIIHI.

JUis pa3BUTUS M COBEPIIEHCTBOBAHUS KOMMYHUKATHBHBIX CHOCOOHOCTEH CTYIEHTOB
OpPraHMU3yIOTCA TMPAKTUYECKUE 3aHATUS B BUJAE JIHUCKYCCHM, aHaiu3a peajbHBIX MPOOJIEMHBIX
CUTyallUd W MEXIUCIUIUIMHAPHBIX CBSI3eH M3 pa3IUYHBIX 00JacTeil B KOHTEKCTE peliaeMoin
3aJauu.

[lepenaua HEOOXOAMMBIX TEOPETHUYECKUX 3HAHUH W (OpMUpPOBAHHE MPEACTABICHUN IO
KypCcy TpOHUCXOAUT C MPUMEHEHUEM MYJIbTUMeIUHHOro obopynoBanusa. Ha 3ansaTusx
BHEAPSIOTCS Takue MH(OPMAIIMOHHBIE TEXHOJOTHH, KaK MCIIOIb30BaHUE 3JICKTPOHHBIX W3JaHUM
(uTeHHWe JIeKIUH C UCIONB30BAHUEM CIIAWI-TIPE3CHTAlUNA, JJICKTPOHHOTO Kypca JIEKIIHH,
rpaduueckux 0OBEKTOB, BUACO- U ayAuoMaTepHuanoB (uepe3 MHTepHeT).

CamocrosTenbHas padoTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOSATENIBHOM NMPOpadoTKe TeM
B IIpOLIECCEe HAMMCaHHUA pedepaToB, MOJTOTOBKH K JAMCKYCCHSM, K KOHTPOJIBHBIM paboTaMm H
TECTUPOBAHUIO.

Oranbl NO3HABATEJIbHOM JAESITENIBHOCTH CTYACHTOB IPEANOJIaraloT IOCIE10BaTEIbHO
[IOCTAaHOBKY MHTEpECYIOIIEH UX NpoOIeMbl, BBIABH)KEHUE TUIIOTE3 IIPU €€ PELICHUH, BhIpaXKEHNE
peIIeHus] THIOTE3bl HAayYHBIM S3BIKOM, a TaKXKE peanu3alisl MPOAyKTa B BHJE ITyOJIHMYHOTO
BBICTYIUICHHS, JOKJIaJa WU IIPE3CHTALNN.

KoppexkTupoBku 00pa3oBaTeIbHOrO MpoIecca MPOXOAST C HUCHOJIb30BaHHEM OOpaTHOU
CBSI3U MEXIY INpernojaaBareneM U 00y4yarolUMUC] Ha KOHCYJIbTALUAX, a TAKXKe MIPHU TEKYIIeM U
IIPOMEXYTOUYHOM KOHTPOJIE.

6 YueOHO-MeTOANYeCKOE 0O0ecTIedeHne CAMOCTOATeIbHON padoThl 00y4aroIMXCs

BueaynuropHas camocTosiTeNnbHas paboTa CTYJIEHTOB OCYLIECTBIISIETCSI B BUJIE UTEHUS U
pOpabOTKH KOHCIEKTOB, JIMTEPATypbl U 3IIEKTPOHHBIX 00pa3oBaTEIbHBIX PECYpPCOB C
HE00XO0IMMBIMH KOHCYJIbTAI[USIMU MPENO1aBaATES.

Llenpro TEKyLIEro KOHTPOJIA 3HAHUM O0ydaroluxcs sBISETCS MPOBEPKAa PUTMHYHOCTH
paboThl CTYAEHTOB, OLIEHKAa YCBOEHHMS TEOPETUYECKOro, IPAaKTUYECKOr0 MaTepuaja u
pUOOPETEHHBIX 3HAHNUH, YMEHUH U BiajeHui. Tekyuii KOHTpoIb 00ecrneunBaeTcs:

® ONPOCOM CTYICHTOB Ha JICKIIUAX U IPAKTHYECKUX 3aHATHIX;

® JIONYyCKOM K BBIMOJIHEHHUIO JIaDOpAaTOPHBIX 3aJaHUNl M 3alIUTOM pPE3ylIbTaTOB HX
BBINTOJIHEHHSI (MUHUMAJIbHBIA YPOBEHb 3HAHUH OILIEHUBAETCS 110 KOHTPOJIBHBIM BOIIPOCaM);

® BBINOJIHEHUEM KOHTPOJIBHOIO TECTUPOBAHUS 10 TEOPETUYECKOMY MaTEpHAITy.

WTOroBsIil KOHTPOJIb — 3a4eT.



TecTsl A9 caMONIPOBEPKHU

Peiitunr
CJIOKHOCTH
OTMeTKa 0O
BOITPOCOB
Texct Bompoca BapuanTtsl 0oTBETOB BbIOOpE .
(1-nerkuti,
JTajJoHa .
2-CpeTHUH,
3-CIIOXKHBIN)
KIaccuukanus no
MIPOUCXOXKACHHUIO U arperaTHOMY DTanod
COCTOSIHUIO
. XUMHUYECKHI COCTaB OTaJloH
K obmreit 3
TEIUIOTa CTOPAHUS TAJI0H
XapaKTEPUCTUKE TOTLIMBA CILIOTa cropa ano 2
OTHOCSTCS: K03()(HUIMEHT pacxosa Bo3ayXa
TIPH COKUTAHUU
KOJNYECTBO HEOOXOAUMOIO IS
TOPEHUS BO3/1yXa U BBIXO]I
MIPOJTYKTOB CTOPAHHMSI
. JIEPOJ U KUCIIOPO
Bakueiimue xumudeckne | PR poa
3JIeMEHTHI TOILINBA YrIEpOa U BOAOPOL OraJoH 1
OpPraHUYECKOTO KHCIIOPOJI U BOJIOPOJ
MIPOUCXOKIECHUS
POHCXOKIC YIJIEpO.I U a30T
Al,O3 DTaoH
. SiOz Dranon
B coctaB Heroproueit
. CaO OTanon
MHHEPAJIbHON YaCTH co 1
2
TOILIMBA - 30/l BXOIAT
SO,
N2
Kakas cepa OpraHmdecKas
b
coJepikamasics B KoJI4geaaHHan 2
TOIUIMBE, HE YYaCTBYET B | Cyab(aTHas DTanoH
ropeHuu? OpraHUYeCcKasi ¥ Koa4eaaHHas
JUTSL TBEPAOTO TOTUTHBA DrtaaoH
JUTSL )KAIKOTO TOILINBA OTaaoH
. JUTSE Ta3000Pa3HOTO TOTINBA
XUMHYEeCKUH aHAITN3
HMCKYCCTBEHHOTO
TOILTMBA TI0 SJIEMEHTHOMY 3
TIPOUCXOKICHHSI
COCTaBy MPUMECHSIIOT
JUTSE Ta3000Pa3HOTO TOTLINBA
€CTECTBEHHOT'O MPOUCXOXKIACHUS
JUTSI CMECH Ta3000pa3HbIX TOTUTHB
TUTPOCKOMUYECKAst
Kakas gacte Bnaru, BHCIIHSA, yACpKUBacMast raioH
Conepmameﬁcg B MCEXaHUYECCKHU 2
TOILIMBEC, TCPSCTCS IIPH XMMHYECKH CBA3aHHAs
cymke? THTPOCKONMYECKAS U XMMUUECKH
CBsI3aHHAs
Kaxkas temtora cropanus
BBICITIAs TETIJIOTA CTOPAHUS 2

TOILIMBA COOTBETCTBYCT




JIEUCTBUTEILHOMY
KOJIMYECTBY TEILIOTHI,
BBIJICNIAEMOM TIPU
CrOpaHUU B NeYax u
TOTIKaX?

HHU3IOas TCIJIOTa CropaHus

OTaoH

IIPU CKUTAHUU C HEJTOCTATKOM
BO3]1yXa

pu 000TAIIECHUHN TYThs
KHCJIOPOJIOM

MIPH CKUTAHUU C U3OBITKOM
BO3/IyXa

B xakom BuJie TBEPAOTO

JpeBecHHa
TOILIMBA COJIEPKaHHE Topd
g | yrepona s cocrape Gyphic yrum
OpraHu4ecKoil Macchl
MOYET OCTHTaTh 80- KaMEHHBIE YTIIU DrtanaoH
96%7? roproYre CIaHIbI
Kakomy razoobpazHoMmy | JOMEHHBIH (KOJIOIIHUKOBBIN) ra3 OTtajaoH
TOIUTUBY C TEIJIOTOM KOKCOBBIH Ta3
cropanus 3,5-4,0 KOKCOJOMEHHas CMeCh
9 MTx/m COOTBETCTBYET | nyponupli ras
NPAMEPHBIi COCTaB: 9- CMECH IOMEHHOT'O U IPUPOTHOTO
14% CO, ; 25-30% CO; | razos
57-58% N , ; ocTambHOE - | cpmech KOKCOBOTO 1 MPUPOJTHOTO
CH,uH,. ra3oB
7000 xJx/kr
10 Termora cropanus 29,3 M/JDx/xr OrainoH
YCIIOBHOT'O TOTLITUBA: 29.3 KKaj/Kr
35,5 MJIx/kr
WNuTepBan 3HaueHMi 0,55-0,65
«IUPOMETPUIECKOTO 0,65-0,85 OTanoH
KO3 pUIIEHTA IS 0,85-0,95
11 OpPHECHTHPOBOYHOI'O 0,95-1,05
ONpefeNeHus 0,35-0,45
JeHCTBUTEIIEHON
TeMmIlepaTypsl B edax u | 0,45-0,55
TOMKAaX:
TEIJIOBOM HATPY3KOW ITEYn
HauGornb1iiee KONMYECTBO | eroBoii MOIHOCTHIO TICUH OTanon
TEIUIOThI, KOTOPOE TMeYb
1o | MOeT HopManbHO (6e3 TETJIOBBIM PEXUMOM TMEUH
HEI0’KOTa TOTUIHBA B K02 (HUIIMEHTOM UCTIOE30BaAHUS
pabouem npocTpaHcTe) | TCIIa
YCBOUTD, HA3bIBACTCS: K03 (HULUEHTOM MOJIE3HOTO
JNEUCTBUSA
MHTEHCUBHOCTH paOOTHI TIEYN OrtanaoH
WHTCHCUBHOCTh
Y nenbHad TEIUIOBBIICNICHUS B MIeUn
13 | MPOM3BOAMTEILHOCTE 4acoBOM 00bEM MPOU3BOJICTBA
(HampsHKEHHOCTH MO/ .
TeuH) XapaKTepH3yeT: %0 BBIXOJ1a TOAHOIO ITPOAYKTa
pa3mepsl pabodero
MIPOCTPAHCTBA arperara
14 Urto y4uThIBaeTCS B BCE XUMHUUECKUE PEaKIHIH,

CTaTbhC TCILIOTA

UAYIIHUE C TTOJTOXKUTCJIbHBIM




IK30TEPMHUECKUX
peaKuuii» MPUXOTHON
4acTH TEIUIOBOTO OalaHca

TETTOBBIM 3PP eKTOM

BCC XUMHNYCCKUC pCAKIINH,

TEeIIOTEXHUYECKUX UAYIIHUE C TTOJIOKUTCIIbHBIM rantoH
arperaTon? TEIUIOBBIM 3(pPeKToM, Kpome
peaknuii TOPeHHs TOTUTNBA.
TEIUI0Ta, BhIAENsIeMast IpU
TOPEHUH TOTIHMBA
TEII0Ta, BHOCUMAsl UCXOTHBIMU
TEXHOJOTHYECKUMHU
MaTepHuagaMu
TEIUIOTa, BHOCUMAsl HArPEThIMU
BO3/IyXOM U TOILJTUBOM
MeYH MMOCTOSIHHOTO JICUCTBUS,
TEeMIIepaTypa B KOTOPBIX HE DrtanoH
MEHSIETCS] CO BpEMEHEM
MeYH MePUOUIECKOTO ACHCTBHS,
C IEPEMEHHOM BO BPEMEHU
K xakomy Tuny neuei TeMIIEpaTypou
15 | oTHOCSTCS METOAMYECKHUE | TIEYHU C OJIMHAKOBOM
neun? TeMIIEpaTypoi Mo JJIMHE
paboyero mpocTpaHCTBa
ME€YH C MAaKCUMaJIbHOU
TEeMIIepaTypoi Mpu BXOJe
3aroToBOK B pabouee
MIPOCTPAHCTBO
K03 (HUIIUEHTOM MOJIE3HOTO Sratom
TETJIOMCIIOIb30BaHUs (K.II.T.)
KadectBo paboThl neun, Koéq)(bHHHeHTOM HOTIE3HOTo
€€ COBEPIICHCTBO KakK AciCTBI (K.11.1.)
16 KOJIMYECTBOM TEILIOTHI, KOTOPOE
TEIJIOBOTO arperara
XapaKTepu3yeTcs: MOAAIOT B HEHb
M/[x/4)
YACTHHBIM PACXOIOM TOTLIHBA
(T.y.T./T TIPOILYKIIMN)
K orneymnopubsim oTHOCAT | 1580 °C draiod
MaTEePHAIIBI, 1780 °C
OTHEYIOPHOCTh KOTOPBIX
17 HE HI/}II)I;ICC (o cranapram 1680 °C
Y TEPMUHOJIOTHH 1880 °C
Poccun):
W3menus ¢ OTHEYTIOPHBIE
1g | OTHEYNOPHOCTBIO 1770- BBICOKOOTHEYITOPHBIE DTtanoH
2000 °C otHocsATCS K BBICIIIEH OTHEYIIOPHOCTH
BUAY. TETUTON30JISIIHOHHBIE
IIaMOTHBIE
B kxaxux OrHeyIopax B AUHACOBBIC OTaoH
19 | xauecTBE OCHOBBI BBICOKOTJIMHO3EMUCTBIE
npeobnamaer SiOz? [IUPKOHUCBBIC

bopcTepuTOoBBIC




KHUCJIBIC

20 B kakux oraeymopax OCHOBHBIC DTanoH
ocHOBO# siBisieTcss MQO? | BcriomorarenbHble
HEWUTpaJbHbIC
Kakue U3 nmpuBeIeHHBIX MAarac3nTOBbIC
o1 | OTHEYIOPOB UMEIOT AUHACOBBIC
MEHBIINHI KO3QOULUUEHT | MeHOMIAMOTHBIE DTanoH
TEIUIONPOBOAHOCTH? MIAMOTHEIE
Kaxkue oraeynopsl ITaMOTHBIC
oo | BPUICPKUBAIOT MEHBIIEE | IMHACOBBIC DTtanoH
KOJHMUYECTBO TEIJIOCMEH MATrHE3HTOBLIE
(Tepmoynapos)? BBICOKOTJIMHO3EMHCTHIE
yBEIIMYCHHE MJIOTHOCTH HAOMBKHU
BaThl, acbecTa u JIp.
YBIIa)KHEHUE MTOPUCTHIX
®dakTopsl, yAydIIaoIke | TEIIOU30JISITOPOB
93 | KAUeCTBO TETUIOH3OMAWIHN | TIPHMEHEHHE TEMITOU30MSLHHA Sranon
TeYeH, TOIIOK, OOJIBITIIEH TOPUCTOCTH
MapoIpoOBOIOB MIPUMEHEHHE TETTION30JISIITUN
OO0JIbIIIeH TUIOTHOCTH
MIPUMCHEHHUE BaKyyMHO-
MEIOFOCHOﬁHOﬁ TZl}TI?l/IomonﬂuHH ITalion
K kaKoif rpyrine 0e3 npeBapUTEIbHOTO Sratom
OTHOCSTCS CMCIICHAA
HOpMaau30BaHHbIE IINIOCKOIINIAaMCHHBIC
24 TOPEJIKH THTIA «TPyOa B KOPOTKOTUIAMEHHBIE
TpyO€e» KOHCTPYKIUH C IIPEIBAPUTEIILHBIM CMEIICHUEM
Cranbsnpoekra? MHKCKIMOHHbIC
VYKaxuTe npaBUIbHYIO CO2, H20, N
MOCIIeIOBATEILHOCTh
y6BIB2§IPIH KOHIICHTpAIun N2, H0, CO
o5 | KOMITOHEHTOB MPOJIYKTOB N2, CO2, H20 Orasion
TOPEHUS TOIUIMBA B H>0, N2, CO>
nevax U TOMKax Mpu H,0,CO,, N
C)KUTaHUU B
aTMoC(EpHOM BO3/IyXeE COz Nz, H:O
Kakwue cranu o6magaior MaJoyriIepoaNCThIC
MEHBIINM CpEIIHEYTJIEPOIUCThIC
26 K03 pUIHEHTOM BBICOKOYTJICPO/IHCTHIC
TCIUIOIPOBOAHOCTH 1 HHU3KOJIETUPOBAHHbBIE
TpeOyroT OoJee
MEIUICHHOTO HArpeBa? BBICOKOJICTUPOBAHHBIE DrtajaoH
Kakue i3 W3MEHEHHUS HaIlPaBIICHUs TOTOKA DTtajaoH
[TepEUHCTCHHBIX W3MEHEHHUs CEYCHHS KaHaja DTtajaoH
(baKTOPOB MPUBOIAT K BXO/JI IOTOKA B KaHaJ U BBIXOJ U3 Sranom
37 | motepsM aBJICHHUS HA HETO
MECTHBIE CONPOTUBJIcHUs | [PCHHUC O CTCHKM KaHajia
TPV ABWKEHNH ra30B o | C/IMSHHC M Pas/CNICHHE OTOKOB DrajaoH
TpyOam 1 KaHanam? MPOXOXKICHUE Yepe3 MIOCKYIO OTtanoH




PEIIETKY WIIH APOCCETHHYIO
1aioy

IEPOXOBATOCTh CTEH TPYO,
KaHaJIOB

[lepedeHpb BONPOCOB 11 CAMOCTOATEIBHOU PabOTHI

Tema 1.1
1. Ha3nauenue u knaccupuKays MeTaJLTyprHuecKux nevei.
2. Haznauenue u o01ast cxema MpoOMBIIIIEHHON TEYH.

Tema 1.2
1. HarpeB nyroBoii u mina3meHHslil. Haznauenue, o6aactu 3ppeKTUBHOTO TPUMEHEHHS.
2. HarpeB unaykunonusiii. Haznauenue, o0iaactu 3¢(peKTUBHOTO MPUMEHEHHUSI
3. HarpeB »5Je€KTPOCONPOTUBIEHUEM U HJIEKTpOHHOIyuYeBoi. Hasnauenue, obGiactu
3¢ PEeKTUBHOTO MPUMEHECHHS.

Tema 1.3
1. Buasl TOIIMBa U UX COCTaB. Y CJIOBHOE TOILIUBO.
2. OCHOBHBIE XapaKTEPUCTUKHU TOIIMBA.
3. YcrpoiicTBa A C)KUTaHUS TOTUIMBA.
4. ConepxaHue U OCIIEI0BATEIbHOCTh PACYETOB FOPEHUS TOILINBA.

Tema 2.1
1. OcHOBHBIE 3aKOHOMEPHOCTH MEXAHUKHU MEYHBIX Ta30B.
2. CocTaBieHre W aHaJU3 TEIUIOBBIX OalaHCOB IeYel, OCHOBHBIE TEIUIOTEXHHUYECKHUE
MOKa3aTeau paboThI MEYEH U MyTH IHEPTOCOSPEIKSHUS.

Tema 2.2
. CBOOO/IHbIE Y YACTUYHO OI'PAHUYEHHBIE CTPYHHBIE TEUECHHUS.
. OrpaHu4eHHbIe CTPYHHBIC T€UCHUS. THKEKTOP U 25KEKTOP.
. Bunpl nBukeHus ra3oB B revax.
. [loTepu sHepruu npu IBUKEHUH Ta30B.
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Tema 3.1
. Marepuasbl, mpuMeHsieMbIe B ITeYax.
. OCHOBHBIE AJIEMEHTBI KOHCTPYKIUI TIEYEH.
. OCHOBHBIE THUIIBI ITABWIBHBIX, HATPEBATEIBHBIX U TEPMUUECKUX TICUCH.
. OrueynopHsle MaTepHalibl, KX OCHOBHBIE CBOMCTBA.
. Termon3onsimoHHbIe MaTepUaIbl, UX OCHOBHBIE CBOMCTRBA.
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Tema 3.2

1. OCHOBBI TEXHOJIOTMM HarpeBa MeTaia. THIOBBIE PEXKHUMBI HarpeBa «TOHKHX» U
«MAaCCHBHBIX» 3aTOTOBOK.

2. Oco0eHHOCTH HarpeBa KaYeCTBEHHBIX CTaJCH.

3. OCHOBBHI pacueTa HarpeBa «TOHKUX» U «MAaCCUBHBIX» 3aTOTOBOK.

4. BnusiHue ycloBHiA OXJIaX/IEHUsI METaljla Ha €ro CBOICTBA.

5. Buzpl Opaka npu HarpeBe MeTaula U MyTH CHHKEHUS IOTEPh METAJLIA.

6. KoadduimeHT TemnonpoBoJHOCTH cTallel U (JaKTOPHI, BIUSIONINE HA HETO.

Tema 3.3




1. Hcmonp3oBaHWe BTOPUYHBIX DJHEPropecypcoB. TUNBI TEMIOOOMEHHHMKOB, WX
Ha3HA4YCHUE W CPAaBHUTEIbHAS OIEHKA.

2. OcHOBbI TeOpuM TOMOOMS UM  MOJCTUPOBAHUS  TEIUIOTEXHUYECKUX U
TEIJIOIHEPTETUICCKUX MPOIECCOB U 000PYAOBAHUSI.

3. OuncTKa ALIMOBEIX Ta30B.

Tema 3.4
1. Kimaccudukarust mpOMBIIIUICHHBIX TTEYCH.
2. BcnomorarenbHoe 000py/I0BaHHE MEUEH.

KypcoBoii npoekt

Llenb BBIMONHEHHS NPOEKTa — MPUOOPETEHHE CTYACHTAMU HABBIKOB BBIMOJTHEHUS
TEIUIOTEXHUYECKUX PACUETOB IIPOLECCOB, COBEPILIAEMBIX B IPOMBIIIJIEHHBIX II€4ax, BbIOOpa
KOHCTPYKTUBHBIX PELICHUN Ieueld M HMX 3JIEMEHTOB, YMEHHMIl IOJb30BaThCS CIIPABOYHOU U
HOPMAaTUBHOM JIUTEpaTypoll IO TEIUIOTEXHUKE, HCIOJIb30BaTh pa3jMuYHbIE AMArpaMMbl JJis
pacyeTa napaMmeTpoB U IPOLIECCOB.

Hnst ctynentoB mpoduist «OOpaboTka METalIoB M CIUIABOB JaBJeHHWEM (IIPOKATHOE
IIPOU3BOJICTBO)» MPEIYCMOTPEHBI CIENYIOIME TeMbl KypCOBBIX HpoeKkToB: «TenaoBoil pacuer
HarpeBaTEJIbHOM I1eUn».

KypcoBoil mpoekT BKJIIOYAaeT IMOJHBIM TEIUIOBOW M a’dpOJUHAMHYECKHM pacyeTbl
IUTAMEHHOM MJIM 3JIEKTPUYECKOM MEeYM U COCTOUT U3 MOSICHUTEIbHOM 3alUMCKU U TpaduuecKoi
yactu. ['pauueckas yacts B BUJe 1-2 pa3pe3oB BHINOIHAETCS Ha OJHOM JucTe Gpopmata Al.

[TosicuuTenpHas 3anmUcKa T0JDKHA OBITh M3moxeHa Ha 20-30 ¢. 6ymaru pazmepa 210 x 297
Ha OJHOM CTOpoHe aucTa, odopmieHa B O0OJOXKKEe, CHaOXKEHa OrJaBICHUEM U CIUCKOM
WCIIOJIb30BaHHOM nuTepatypsl. [loscHUTENnbHAS 3alMCKa B LEJIOM WM OTAENIbHBIE €€ 3JIEMEHTHI
MOTYT OBbITh PEJICTABICHBI PACIIEUaTKOW MPOTrpaMMBbI U €€ PeIIeHHs Ha KOMITBIOTEPE.

DOneMeHTHl Mevyu (BO3JyXOHarpeBaressi), ABIMOBOIO TpPaKTa, FOPEJIOK M BEHTUISTOPOB
BBINOJIHAOTCS B MMOSICHUTENBHOM 3anucke ¢ cobmonenuem tpedoannit ECK/I.

KypcoBoiil mpoekT BBINOIHAETCA B CIEIYIOIIEH MOCIeA0BAaTENbHOCTH (10 3Tanam):

. XapaKTepHUCTUKa HarpeBaTEIbHOM TEUN.

. Pacuer ropeHns TommBa U onpeaeseHne 1eUCTBUTEIBHON TEMITEPATypPhl TOPEHHUS.

. PacueT BpeMeHu HarpeBa MeTasuia.

. OnpeneneHne OCHOBHBIX pa3MEPOB U MPEABAPUTEIIBHOE KOHCTPYUPOBAHUE TIEUH.

. TenmoBoii GanaHc 1 onpeeneHne TeIIOTEXHNUECKUX XapaKTePUCTHK PaOOThI MEUH.
. TeryoBo# pacueT TETUI00OMEHHOTO anmapara.

. PacueT 1 BBIOOD TOTTMBOCIKUTAIONINX YCTPOUCTB.

. APpoJIMHaMHYECKUH pacueT JHIMOBOTO TPaKTa U BEIOOP TATONYTHEBBIX YCTPONCTB.
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7. OueHoYHbIE CPeACTBA IJIf IPOBEIeHUS POMEKYTOYHOMH aTTecTaluu
a) [Inanupyembie pe3yabTaThl O0yUEHUS ¥ OLIEHOYHBIC CPEICTBA JUISI POBEICHUS IPOMEKYTOTHOM aTTSCTAIINH -

CTpyKTypHBIit
JJIEMEHT
KOMITIETCHIIMN

[Tnanupyemsble pe3yabpTaThl 00ydeHUs

OrneHOYHBIE CPENCTBA

OIIK-4 roTOBHOCTBIO COYETATh TEOPHIO U MIPAKTHKY [UIS PEIICHNS] HHKEHEPHBIX 3a/1a4

3HaTh - OCHOBHBIE OIIPE/ICJICHHS U IOHATHS [lepeuens BOpoCoOB:
- OCHOBHBIE 3aKOHBI U TIpaBHJIa 1. Knaccugukanus TOIIMBa 10 COCTaBY U IPOUCXOKICHUIO.
-ONpe/ielieHusl TMPOIIeCCOB TemIoBol 00pabotku | 2.  Omnpenesnenue Torumaa. CocTaB OpraHMYECKOro TOILTHBA.
MaTepHaoB 3. TemnoTBopHas criocoOHOCTH ToruMBa. Orpesnenenue, BUbl, 0003HAUYEHHS.
4. Bunsl TBepaoro TormBa. X 0cOOEHHOCTH M 00JIaCTH TPUMEHEHUSI.
5. Topenme opraHUYECKOTO TOIUINBA- OMPEACIECHUE 1 0COOCHHOCTH.
6. OcobeHHOCTH CKMTaHHMsI Ta3000pa3HOro ToruMBa. [Ipenenbl ycTOWYMBOCTH PabOTHI Ta30BBIX
TOPETIOK.
7.  OcoOEeHHOCTH CKHMI'aHUS U CXEMBbl PACIIBUTUBAHUS KHUKOTO TOIIJIMBA.
8. CxuraHue TBEpIOro TOIUINBA B CIIOE.
9. 3anaum pacuera ropeHHs TOILIMBA.
10. Knaccuduxkanust TCY. OcobeHHocTH BbIOOPA.
Ymets - 00cyx1ath crroco0b! 3(h(HEKTUBHOTO PEmICHNS 3amunTa OCHOBHBIX Pa3/eJIOB KypCOBOTO ITPOEKTA!
IIPOEKTa 1. XapakTepucTHKa HarpeBaTeIbHO MeH.
- pacnio3HaBath 3()(EKTUBHOE pELICHNE ITPOEKTa OT | 2. PacueT ropeHns TOmIMBa U ONpeeIeHUE NeHCTBUTEIBHON TEMIIEPATyphl TOPEHUS.
Hea(h(PEeKTUBHOTO 3. Pacyer BpeMeHH HarpeBa MeTasia.
- KOPPEKTHO BBIPA)XKaTh U apr'yMEHTHPOBAHHO 4. OnpenencHnue OCHOBHBIX Pa3MEPOB U MPEABAPUTEIBHOE KOHCTPYHPOBAHHE TICUH.
000CHOBBIBATH MOJIOKEHHMS IPEIMETHOM o0nacTn 5. TernoBoii GanaHc 1 onpesieNieHNE TEINIOTEXHUYECKMX XapaKTepPUCTHK PabOThI Meun.
3HAHUS 6. TemoBOii pacyeT TEII00OMEHHOTI'0 anmapara.
7. PacdeT 1 BBIOOP TOTUTUBOCKHUTAIOIINX YCTPOICTB.
8. AspoiHaMHYECKHUl pacyeT JILIMOBOTO TPAaKTa M BBIOOD TATOAYTHEBBIX YCTPOUCTB.
Brnaners - MPAKTUYECKUMH HaBBIKAMH HCIIOIb30BaHUS BapunanTs! 3agaHuii 47151 BBIOTHEHHUS KypCOBOTO MPOEKTA!

AJIEMEHTOB MPOCKTHPOBAHUS
- HaBBIKAMHU W METOQUKAMH 0000IIeHNs
Pe3yIaBTaTOB MPOCKTUPOBAHUS

- criocobamu COBEPILEHCTBOBAHMS
TIPOECCHOHATBHBIX 3HaHUN n yYMEHHH
IPOEKTHPOBAHUS myTeM HCTIOJIB30BAHUS

BO3MOKHOCTEH HH(OPMATMOHHON CPEIBI.

TennoBoil pacueT HarpeBaTeIbHON Neun

Mapia cran | MBI | g€ | e |00 | G| e
1 | 30X 120x1000x6000 1180 40 35 15 0 MT
2 | Cr.40 100x150x4000 1190 40 25 30 10 T
3 | XpomoHukeneBas D300x900 1180 50 24 20 10 1IC
4 | Cr40 D300x800 1200 30 32 15 20 MBP
5 | XpomoHukeneBas 140x1000x6000 1180 0 20 9 20 1IC
6 | 30X D200x1200 1200 50 22 15 10 1IC
7 | XpomoHuKeneBas 100x100x4000 1180 50 30 10 12 mic




CTpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabpTaThl 00ydeHUS

O1neHOYHBIE CpeNCcTBa

8 | Cr.40 120x120x6000 1200 70 30 20 0 1cC
9 | 30X D150x1500 1190 35 25 18 20 MBP
10 | C1.40 160x1000x4000 1200 45 10 12 15 mT
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 | XpomonukeneBast 120x100x4000 1190 50 20 10 10 1IC
15 | 30X 140x1000x6000 1190 40 35 30 12 MT
16 | X18H98 D200x1800 1180 30 10 30 15 MBP
17 | C1.40 130x100x4000 1190 60 17 17 0 MT
18 | 30X 120x1000x6000 1200 45 30 30 20 MT
19 | 1X18HOT D120x6000 1180 50 22 22 10 IcC
20 | Cranb c13 --- 720 cajxa 20 9 60 OK
40T
21 | O8km --- 720 cajka 22 15 60 TK
110t
22 | Cr.40 70x150x4000 1190 30 25 30 10 IcC
23 | 30X 100x120x4000 1190 35 25 18 20 IcC
I[MPUMEYAHMUE: § - tommuua 3arotoBku; b - mupuna 3arotoBku; | - anmHa 3arotoBku.llIC - meus ¢

mararonmumM I1moaoM, CO CBOIJOBBIM OTOIINICHHUEM;

IOT - meyp ¢ mIararOlMM IOAOM, C TOPLEBBIM
otomnenneMm; OK — kommakoBast ogHoctonHas; TK — Tpexcromuas konmakoBas. MT - TonkarenbHas
Meroandeckas nedb, MBP- meus ¢ Bpamaroniumcs mogom OK - ogHOcTomHasi kosmakoBast meub; TK -
TPEXCTOIHAs KOJIIaKoBasl Meyb

CocTaB TOIINBAa

Ne COCTAB CYXOTI'O TA3A, o6bemubie % Koag-enr | Temn.

BapI/I' pacxo;[a HO,I[OFpCBa
0

T 5, TCO | Hy | CHs | Cols | Cols | Calao | HaS | 0, | N, | O | owayxa. C
1 14 [ 26| 1|29 | o 0 0 0 | 0| 30 1,02 450
2 | 24| 7 | 60| 25 | 2 0 0 | 02|06 28 11 400
3 10 |21 | 19| 37 | 06 | O 0 |01|02] 21 1,12 350
4 | 55|28 |30]202]| 0 0 0,2 | 02 | 15,9 11 400
5 | 01 96 27 | 08 0,4 11 400
6 | 03 36,3 171 29 |03 17 1,12 350




CTpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabpTaThl 00ydeHUS

O1neHOYHBIE CpeNCcTBa

7 0,1 93 4,3 19 0,7 1,15 375
8 95 | 17 | 15| 38 0,5 20 1,05 400
9 20 | 10 | 28 | 38 | 0,3 031091 25 1,06 350
10 93 | 06 | 06 11 4,7 11 350
11 0,3 88 19 0,5 9,3 1,15 300
12 73 |15 85 3 1 2,2 1,15 400
13 65 | 02 | 145 | 78 12,5 1,15 450
14 89 9 2 0 1,12 300
15 13 | 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 | 03 17] 1 1,08 400
23 4 94 0 2 1,1 300




0) Ilopsamox mpoBeneHUS TPOMEKYTOYHOW aTTeCTalld, TOKa3aTeld W KPUTEPUU
OIlCHUBaHHUA:

Kpurepun oueHku (B COOTBETCTBUHM €  (OPMHUPYEMBIMH KOMIETEHUMSAMH U
IUTAHUPYEMBIMH Pe3yJIbTaTaMHi 00yUeHUs):

Ha OLEHKY «3aYT€HO» — CTYAEHT JOJDKEH I10Ka3aTh YPOBEHb 3HAHUN HE TOJBKO Ha
YPOBHE BOCIPOU3BEICHUS M OOBSCHEHUS HWHPOPMALMU, HO M HHTEIUICKTYyaJbHBbIC HAaBBIKU
pemieHust mpobjieM M 3a4ad, HaXOKACHUS YHHKAJIBHBIX OTBETOB K IpoOjemMaM, OLEHKU U
BBIHECCHHSI KPUTHUYECKUX CYXJIEHUI; TOJKHA OBITh BBIIOJIHEHA KOHTPOJIbHAS paboTa, B KOTOPOi
ObUIM pelIeHBl 33JaYM MO PacyeTy COCTaBa Pa3IMYHbIX aHAJIU3UPYEMBIX MAcC OpraHUYECKOIro
TOILIMBA, OMPEJCIICHUSI €ro TEIUIOTBOPHON CIOCOOHOCTH M OIPENENICHUs] cOcTaBa W 00beMa
IIPOAYKTOB CrOpaHUsl.

Ha OICHKY «HE 3a4TE€HO» — CTYIEHT HE MOXET II0Ka3aTb 3HAaHUS Ha YpPOBHE
BOCIIPOM3BEICHUS U O0BSICHEHUSI HHPOPMALIUHU, HE MOXKET I10Ka3aTh MHTEJICKTYyalbHbIe HABBIKU
pelIeHus MPOCTHIX 3a1ad.

Iokazamenu u Kpumepuu oyeHuganua Kypcogo2o0 npoeKma:.

— Ha OLIEHKY «OTJINYHO» (5 6ayyioB) — paboTa BHIIOJHEHA B COOTBETCTBHM C 3a/IaHUEM,
o0yJaroIuics MoKa3bIBaeT BEICOKUI ypOBEHb 3HAHUHM HE TOJIBKO HAa YPOBHE BOCIIPOU3BEICHUS U
00BsiICHeHUsT WH(OpPMAIMH, HO W HMHTEJUICKTyalbHbIE HABBIKM PEIICHHS TpoOIeM M 3ajad,
HaXOXXJCHHUsS YHUKAJbHBIX OTBETOB K MpoOiieMaM, OIEHKHM W BBIHECEHMS KPUTHUYECKHX
CYXKIICHUMH;

— Ha OLEHKY «xopomo» (4 OGamna) — paboTa BBHIIOJIHEHA B COOTBETCTBUU C 33JaHUEM,
00yJaroImuics TMOKa3bIBAaCT 3HAHWS HE TOJIBKO HAa YPOBHE BOCIIPOW3BEICHHS W OOBSICHEHUS
uHGOpMAalMK, HO M HUHTEUICKTyalbHblEe HAaBBIKM pEIIEHUs MpoOjeM M 3ajady, HaXOXKACHUsS
YHUKaJIbHBIX OTBETOB K Mpo0IIeMam;

— Ha OLIEHKY «yJOBJIETBOPHUTEIbHO» (3 Oayuia) — paboTa BBIOJHEHA B COOTBETCTBHUHU C
3ajaHieM, OOYYarOIIUiiCS TOKA3bIBACT 3HAHWS HAa YPOBHE BOCIPOM3BEACHUS W OOBSICHEHUS
nHpOpMaINY, MHTEIJIEKTYalIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a71ay;

— Ha OIICHKY «HEYJOBJIETBOPHUTENbHOY» (2 Oamia) — 3aaHue MpenoaaBaTessl BBITOTHEHO
YaCTUYHO, B MPOLIECCE 3aIUTH pabOThl 00yUarOMMIACS AOMYCKAET CYIIECTBEHHbIE ONIMOKHU, HE
MOJKET ITOKa3aTh HHTEIUICKTYaIbHbIE HABBIKM PEIICHHUS TIOCTABICHHON 3a1a4H.

— Ha OLIEHKY «HEYJIOBIETBOPHUTEIbHO» (1 0ajur) — 3ajaHue MpernojaBaTelis BHIIOIHEHO
YaCTUYHO, OOY4YarolUiics HE MOXXET BOCIPOU3BECTH U OOBSICHUTH COJEP)KAaHHE, HE MOXKET
MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS TIOCTABICHHOMN 3a/1a4H.
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9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHue TUCHUILIMHBI (MOYJIs1)

Tun u Ha3BaHUE ayAUTOPUH OcHaleHue ayauTopun

Y4eOHble ayIuTOpUH i

o MyHBTHMeﬂHﬁHLIe CpCaCTBa XpaHCHUS, NICPCAaAIN U
IMPOBCACHUA 3aHATUH JICKIIUOHHOI'O

MpeicTaBIeHUs] HH(POPMAaIIIH.

THIIA
AstoMmaTtnueckas HacocHas craHiusg OASIS; komiiexe
71a00PATOPHBIX YCTAHOBOK TIO OTPEICIICHUIO
XapaKTePUCTHUK TOILIMBA; KOMILIEKC Ta00paTOPHBIX
YCTAaHOBOK TI0 U3YYCHHUIO CBOWCTB BOJIBI; IU3EIIbHAS

YueOHas aynuTopus Ass anekTpoctannusa IXM-30; nabopatopHasi ycTaHOBKA 110

MpoBeACHUS 1a00paTOPHBIX padOT: | M3YUCHUIO TIOCIEI0BATEIFHOM U MapauIeTbHON padOThI

nabopatopust TOIUIMBA U HACOCOB; KOMIUIEKC JIAOOPATOPHBIX YCTAHOBOK IO

XHUMBOJIOIIOATOTOBKH U3YYCHUIO0 (PU3UIECKUX U XUMUICCKUX CBOWCTB BEIIECTB;

MaKeT ra30TypOMHHON yCTaHOBKH;
BHCKO3MMETP, BBITSDKHOM IIKad, prroToManinHa; neys,
HEHTPOOEKHBIA BEHTUIISITOP; BECHI AIIEKTPOHHBIE,

MHUKPOCKOTII.
VY4eOHble ayIUTOpUU IS

MPOBEACHUS MTPAKTUUECKUX

3aHSTHIA, TPYIIIOBBIX U

HH;[HBHL’[y:;I:HHX KOHCYJIbTallUH, Hlocka, meit.

TEKYILEro KOHTPOJISI U

MPOMEKYTOYHOMN aTTECTALIN

VY4eOHble aynuTopuu 1Jis

BBITIOJTHEHUS KYPCOBOTO [lepconanbubie KomMnbrOTepHI ¢ makeTroM MS Office,
MIPOEKTUPOBAHUS, TOMEIICHHS 11 | BBIXOJOM B IHTEpPHET U ¢ IOCTYNOM B 3JI€KTPOHHYIO
CaMOCTOSITENIbHOM paOOTHhI nH(pOPMaIIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA
00yJaronmxcs

[Tomeenue nyist XpaHeHUs 1 Crennaxu, ce(nl 1151 XpaHEHUS y4eOHOTO
pOopUIAKTUIECKOTO 000opy0BaHUsl.

o0ciy>kxuBaHuUsl ya4eOHOTO HNucTpyMeHTHI 1151 peMOHTa J1abopaTOpHOTO

o0opynoBaHus 000py/IOBaHUsI.
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