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JIner akryaauszanuu padoueil mporpaMmbl
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IIporokomor 20 1. Ne
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3aB. kadempoii A.C. iapquKo
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3aB. kadeapoii A.C. iapquKO
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3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

dbopMUpoBaHHE Y CTYACHTOB OOLIEKYJIbTYpPHBIX W JIMYHOCTHBIX KauyecTB s
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM u HAy4YHO-UCCIIEI0BATENbCKOM JIESITENIbHOCTH;
npuoOpeTeHue 3HaHWM, YMEHUH W BIIAJEHUN B COOTBETCTBUU C BHUAOM MNPOGECCHOHATHHON
JIeSATETbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

JucuuruinHa [Ipon3BoACTBO UyryHa BXOIUT B 4acTh y4eOHOro mjiaHa (GOpMHUPYEMYIO
y4aCTHUKAaMHU 00pa30BaTeIbHbIX OTHOIIEHUI 00pa30BaTebHON IPOTPaMMBI.

Jns  u3ydeHWsl  JUCUMIUIMHBI  HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

®duznka

dusnueckas XuMus

OCHOBBI METAJTYPrU4€CKOr0 IPOU3BOACTBA

Tennogpusuka

WNudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUT

3HaHus (YMEHUs, BIAJCHUA), TOJIyYCHHbIE NIPH U3YYEHUHU JAHHOW AMCLUUILUIMHBI OYAyT
HEOOXOAUMBI ISl U3yUSHUS TUCIUTLTIH/TIPAKTHK:

[InanupoBaHue dKCIIEpUMEHTA

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLITYPTrUU

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbTate ocBoenus nucuuruinHabl (Moayns) «IIporsBoacTBo yyryHa» oOydaromunics
JIOJKCH 00J1a/1aTh CIISAYIONTUMHU KOMITCTCHITHSIMHU:

KOI{ HHIUKATOpa I/IHIII/IKaTOp JOCTHXKXCHHUA KOMIICTCHIIN

[T1K-1 Crioco6eH BBIMONHITh TEXHOJIOTHYECKHUE OMEpaIiyl MO MOJTYYCHHUI0 METaLTypruuecKoi
NPOJIYKIUH, €€ JaJbHeHIIer 00padoTKe

IK-1.1 OcymiecTBisieT TEXHOJIOTHYECKHE onepanuu o MOTYYEHHIO
METaJUTYPTHYECKOM TPOJIYKIINH, €€ JaIbHEHIIeH 00paboTKe




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyA0eMKOCTh AUCHUIUTHHBI cocTaBiseT 10 3aueTHbix enuuuil 360 akana. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 214,05 akaz. yacos:
—ayautopHas — 204 akaj. yacos;

— BHeaynutopHas — 10,05 akan. yacos;

— caMocTosiTenbHas pabora — 74,55 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

@dopma aTTecTalluu - 9K3aMeH, 3a4eT C OIICHKOM, KypcoBas paboTa

AynuropHas = s
o | xonraxrHas pabota E 3 ®dopma TeKyIero
=
Pasmen/ Tema 5 (B axaz. yacax) e Bux . KOHTpOJIA Kox
S & © | caMOCTOATENBHOM | ycIeBaeMOCTH U
JIACIMTUTHHBI 3 E o« ., | KOMIETEeHIIUN
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakt. | $ & ATTeCTAIHH
Jlek. < < 11
3aH. | 3aH. | O &
1. [IIuxToBble MaTepHalbl U HX
3arpyska B IleUb
1.1 [udporoit aHamu3 u
yIpaBJeHHUE
BBICOKO?()(EKTHBHBIMU
MUPOTEXHOJIOTHSIMHU
TIOJTyYEeHUS MaTepuaaoB C6op, anamus i
MPUMEHUTENBHO K ’
H_IpI/IXTOBBIM Marepuanam CHCTEMATHSANIA Cocrapnenue
I[OMCHHOﬁ l'll)J'IaBKI/I' HHCI)OpMaHHH ¢ AHHOTAIUH I10
’ HaIlUCaHUEM
CBIPBEBBIM, TPOMBIBOYHBIM, Teme. BruiBnenue
(1)0 MHPVYIOIIIUM TapHHCaX TIIaHA-KOHCTICKTa KIIFOYCBABIX CJIOB U
(I)mpi)caf/[y KOKC L[If(b OBOI?; 4 9 9 9 6 110 Teme. UX TpeNCTaBICHNE MK-1.1
aHanu3 ’ i.nmnqelz:xoro Hoxroroska k Pa3 I2)160T1<a TCCTOB.
PaKTUIECKIM P .
COCTaBa, ¢bm3uKo- U 1o TeMe. Y CTHBIH
MEXaHW4eCKuX M (HU3UKO- HO[LFOTOBKE.lK orpoc
XHUMHYECKUX CBOMCTBa CTHOMY OIPOC
IIMXTOBBIX MaTepuaJioB. y y pocy
Indporoii aHATH3 U CHHTE3
B TpeOOBaHUSIX,
NPENbSIBISIEMBIX K KaUueCTBY
HINXTOBBIX MAaTCPHUAJIOB.




1.2 Iludpposoii aHamM3
yHpaBlieHHe

BBICOKO3((EKTUBHBIMU
MUPOTEXHOJIOTHSIMHU
MOy YCHUSI MaTepuanoB
MIPUMEHHUTEIILHO K
COop, aHaU3 1
JIBAYKEHHIO LIUXTOBBIX
CHCTEMAaTH3aIHs
MaTepHaJoB MPH 3arpy3Ke B CocraBieHue
nH(opManuu ¢
ne4b KOHYCHBIM i aHHOTAIUH 110
HaIllUCaHHEM
0OECKOHYCHBIM Teme. BrisiBinenue
3arpy304HBEIMHU fIIaHa “KOHCHCKTA | (o ueRRIX CIOB 1
py3¢ 9 9 9 |75 10 TeMe. TK-1.1
YCTpOHCTBaMHU. UX MpEeJCTaBJICHHUE.
IToaroroBka k
dopmupoBanue cI10st Pazpabotka TectoB
MIPAKTUYECKUM o
IIMXTBl HAa  KOJIOIIHHMKE o TeMe. Y CTHBII
noMeHHoi neun. Lugposoit SAHATHIM. onpoc
’ P [Moaroroska k p
aHalli3 W CHUHTE3 TpH
YCTHOMY OTIPOCY
(hopmynupoBaHUU
TpeOOBaHUs K
pacrpeesieHHI0 IUXTOBBIX
MaTepHaJOB Ha KOJOIIHUKE
u yIpaBiIeHUN
pacrpeeicHIeM.
HWroro no pazneny 18 18 18 15,1
Hroro 3a cemectp 18 18 18 15,1 DK3aMeH
2. OO0pazoBaHMe U JBIJKCHHE
ra3zoB B  JOMEHHOM  IICYH,
JIBIDKEHHE IMXTHI U € HarpeB
2.1 Tludposoii aHamM3 u
yIpaBieHHE
BBICOKO?()(EKTHBHBIMU
MUPOTEXHOJIOTHSIMHU
MOJTYYCHUS MaTepHaoB
MPUMEHHUTENBEHO K TOPEHUIO
TOIIMBa y pypM JAOMEHHOU
neun. Peaknum ropenus
yriepozaa KOKCa, Co6op, aHaU3 U
BJlyBa€MOT'0 CHCTEMAaTH3aIus
CocraBiieHne
MBIJICYTOJBHOTO  TOILJIHBA, “HPOPMALIUH C
AHHOTALUHU 110
YIJIEBOIOPOJIOB HaIUCaHHEM
TeMe. BrisiBienue
ra3000pa3HOTO0 U HKHUIKOTO IJIaHa-KOHCIIEKTa
KIIFOYCBLIX CJIOB U
TOIUIMBA. ®dusnueckoe| 5 12 4 4 14 10 TeME. IMK-1.1
UX MpEeJCTaBJICHHUE.
COCTOSIHUE 30HBI TOPEHHS. IMoaroroska K
Paspabotka TectoB
Oxucnenue 4yyryHa B MIPAKTUYECKUM o
o TemMe. Y CTHBIN
hypMeHHOM ouare. 3aHATHSIM.
ompoc
TTokazarenu, IToaroroBka k

XapaKTepU3yIoIIue TOpeHHe
tomnuBa. [lupposoiil anamus

U CHHTE3 TIpH  pac-
CMOTPCHUHU BUI0B
TOIUIMBHBIX ~ J00aBOK W
BOCCTaHOBUTETIEH,

BIyBaeMbIX dYepe3 (ypMbl
ISt YIy4IICHHUS

pe3yIbTaToB JTOMEHHOM

YCTHOMY OIIpOCY




2.2 Tudposoii aHammu3 u

yIpaBJeHue
BBICOKOA()(PEKTUBHBIMHU
MUPOTEXHOJIOTUSIMU
HOJTy9eHUS MaTepHaioB
MPUMEHHUTEITLHO K

COop, aHaU3 1

TEmI000MeHy B IOMEHHOM CHCTeMaTH3aIHs
CocraBnenue
neun. TeroBble OajaHCHI. nHpopManuu ¢
AHHOTAIIUH IO
Xapaxrep HU3MEHEHUS HalMCcaHueM
teme. Brrsinenue
TEeMIIepaTyp IO BBICOTE H IIaHA-KOHCIICKTa
. KJTFOYEBBIX CJIOB H
CEUEHHUIO JOMEHHOW IMeuu. 14 14 10 TeME. MK-1.1
1X TpeNCTaBICHHE.
CrymeHu  Teruio-oOMeHa. [Moaroroska k
Pazpabotka TectoB
Buzbl 00IMX W 30HATBHBIX MPaKTHICCKHUM .
o TeMe. Y CTHBII
TETJIOBBIX 0aaHCoB. 3aHATHSM.
N orpoc
INokazarenu TEIUIOBOU IMoaroToBka K
paboTBl JOMEHHOHW Ieuu. YCTHOMY OTIPOCY
IudpoBoil aHau3 U CUHTE3
B criocobax pacuéra
YIENBHOTO pacxoja KOKca
Ipd  H3MEHEHHWH YCIOBHH
paboThI reyu.
2.3 Iludposoii aHammu3 u
yIpaBieHHE
BBICOKOA()(EKTHBHBIMU
MUPOTEXHOJIOTUSMU
TIOJTyYEeHUS MaTepuaaoB
MPUMEHHUTEITHHO K
JIBIDKEHUIO MaTepuajioB B
OMEHHOI Teqm.
A .. COop, aHaNU3
OcBoboxneHne o0bEMa u
o CHCTeMaTH3aIHs
JIEeWCTBHE  BEPTHKAIBLHOTO Cocrapinenue
UH(}OPMAIHH C
JMABJCHUSI  IIUXTHI  Kak QHHOTALIUH 110
HalMcaHueM
(hakTopoB, Teme. BeisiBieHue
o0ecreynBaroIX [HTAHA-KOHCTICKTA | o sueBbIX c10B 1
14 14 10 TEME. IK-1.1
BO3MOKHOCTh UX TIpeNICTaBICHHE.
[ToaroroBka x
HETPEPHIBHOTO  OIYCKAaHHUS Pazpabotka TectoB
. MIPaKTHIECKUM .
MIUXTHl B JOMEHHOW TI€4H 1o TeMe. Y CTHBIH
3aHATHUAM.

npu MEePUOANYECKOM
BBIITYCKE MIPOYKTOB
IIJIaBKU. Xapaktep

JIBIDKEHUST MaTepualioB IO
BBI-COTE€ U CEUEHMIO IIEYH.
Indporoii aHATH3 U CHHTE3
npu paccMOTpeHnu
BpEMEHH npeObIBaHHS
MaTepHaIoB B JOMEHHOU
Teyu.

IlogroroBka Kk
YCTHOMY ONpPOCY

orpoc




2.4 IludpoBoil aHamU3 u
yHpaBlieHHe

BBICOKO3((EKTUBHBIMU
MHPOTEXHOJIOTUSIMU
MOJTy4EHUS MaTepHaJoB
MPUMEHHUTEIHHO K
JIBHDKEHHUIO ra3oB B
o Co6op, aHanmus u
nomenHoil meun. [lotepm
CHCTeMaTH3aIHs
Haropa rasa, Cocrasienue
nHdopManuu ¢
CONPOTHUBIICHUE IIAXTHI AQHHOTAIUH IO
N HalMCcaHueM
JIBIDKEHUIO r'a3a, TOAbEMHAs Teme. BrriBnenue
CHJIa Ta30BOTO IIOTOKA IIO fUTaHa “KOHCHEKTA | 4 sueBbix c10B 1
14 2 6 9,2 II0 TeMe. MK-1.1
BBICOTE u CEYEHUIO UX IIpEJCTaBJICHUE.
. [loaroroska k
JIOMEHHOH HEeYH. PazpaboTka TecToB
MIPAKTHIECKUM .
Onpexensione 30HBI 10 o TeMe. Y CTHBIN
. 3aHATHAM.
CHJIOBOMY B3aMOJICHCTBHIO orpoc
IlonroroBka
MIOTOKOB HIMXTHI U Ta3a U UX
YCTHOMY OIIpOCY
3HaYeHue  JUI1  paboThI
nmoMeHHo# neun. [{udposoit
aHalli3 W CHHTE3 IIpHU
pPaccCMOTpEHUH BIIMSTHUS
pa3nu4HBIX (HAKTOPOB Ha
NOTepH Hamopa ra3a B
YCIIOBHSX IOMEHHOM redn
HWroro no pazneny 54 18 18 51,2
HWroro 3a cemectp 54 18 18 51,2 320
3. Boccranosienue, IiaBicHUE,
(hopMHpOBaHUE YYr'yHA U HIJIaKa
3.1 Hudposoii anammu3 u
yIIpaBJeHHe
BBICOKO3((EKTUBHBIMU
MHPOTEXHOJIOTUSIMU
MOJTYYEHUS MaTepHaJioB
PUMEHHUTEIHHO K
npolieccaM BOCCTaHOBJICHUS
B JOMEHHOW TIeuyd W
(opmupoBaHus 4yryHa.
Peakumm  BOCCTaHOBJIEHUS
JKele3a M3 OKCHIOB U HX Coop, ananm3 u
pacrpenesieHie 10 BBICOTE cUCTEeMaTH3aIus
i CocraBnenue
noMeHHo# neun. [Ipsmoe u nHpOpMauK ¢
AQHHOTAIIUH IO
KOCBEHHOE HanucaHueM
TeMe. BrisiBnenue
BOCCTaHOBJICHHUC, IJIaHA-KOHCIEKTa KIFOUCBEIX CIIOB I
ONTUMAJIbHOE PA3BUTHUE HX. 5 15 4 110 TEME. [K-1.1
M UX Tpe/ICTaBJICHHE.
€XaHU3M [Noaroroska k
Pa3paboTka TecToB
BOCCTaHOBJICHHSL. MIPAKTUYECKUM .
0 TeMe. Y CTHBIH
Ilokazarenmn, 3AHSATUSIM.
orpoc
XapaKkTepHu3yIolne IMoaroroBka k

pa3BUTHE BOCCTAHOBICHHS.
Boccranosnenne kpemHus,
Maprasiia, thocdopa,
TUTaHa, BaHaAUS.
HayrnepoxxuBanue d9yryHa.
Mudposoit aHanu3 u cUHTE3
npu PacCMOTPEHUH
0COOEHHOCTH BBIIUIaBKH
BaHAJMEBOT0 4YyTryHa U3
TUTaHOMArHETUTOBOTO

CBIpBS, JOMEHHOTO

YCTHOMY OIIPOCY




3.2 Iudporoii aHamu3 u

yIpaBJeHUe
BBIMOKO3()()eKTHBHBIMU
MUPOTEXHOJIOTUSIMU
HOJTy9ICHUS MaTepHaioB
MPUMEHHUTEITLHO K
IUIABJICHUIO u
ITaK000Pa30BaHHIO B

ToMeHHON meun. DyHKIUN
IUlaKka B JIOMEHHOH Ie4H.
Xon TJIaBJICHUS u
HTIAK000pa30BaHHS o
BBICOT€ M CEUYCHHIO IICYH.
IToxazaTemnu,
XapaKTepU3yIOLIHe
CBOWCTBa LIaKa.
VYiopasneHue — cBoWcTBaMuU
mutaka. [locrymienue cepbl
B JIOMEHHYIO Teyb.
IToBenenne cepol B
JIOMEHHON mneun. Bnuszue
pa3nu4HbIX (HAKTOPOB HA
CoJiepKaHue Cepbl B YyT'YHE.
Brenomennas
necynbypauus. Hupposoit
aHaU3 U CHUHTE3 IIpU pac-
CMOTPEHHH  BO3MOXXHOCTH
MIPOM3BO/ICTBA
MaJIOCEPHUCTOT'O YyTyHa.

15

COop, aHaU3 1
CHCTEMAaTH3aLIM
UHPOPMALIUH C
HalyuCcaHUuEM
IUIaHA-KOHCIIEKTa
10 TeME.
IToaroroBka k
MIPAKTUYECKUM
3aHATHSIM.
IToaroroBka k
YCTHOMY OTIPOCY

CocraBiieHHE
aHHOTAIUH I10
Teme. BrisiBiieHHE
KJIFOYEBBIX CJIOB U
WX MIpEJCTaBJICHHUE.
Pazpabotka TectoB
0 TeMe. Y CTHBIN
ormpoc

[K-1.1

3.3 Hudposoii anamuz u
yIIpaBJeHHe
BBICOKO3((EKTUBHBIMU
MHPOTEXHOJIOTUSIMU
MOJTY4EHUS MaTepHaJioB
NPUMEHHTEIHLHO K
OCHOBHBIM TEXHHUKO-
9KOHOMHYECKUM
MOKa3aTeNAM JIOMEHHOH
IUIABKK M crocobdaM  ux
YITyYIICHHUS. Oo6urme
TIPUHIIHIIBI MOCTPOSHHUS
AITOPUTMOB
ABTOMAaTH3UPOBAHHOTO
yIpaBJieHHUS JOMEHHBIM
npoueccoM. JlokanbHBIE H
O00BETUHEHHBIE ~ CHUCTEMBI.
Mogenu, HCHONB3yeMbIe B
COBpPEMEHHBIX cucremax
YIIpaBJIeHUS XOJIOM
JIOMEHHBIX neyeil.
MNudopmanmonHsie
CUCTEMBI OJIICPIKKU
TPUHATHS pelIeHHH.
Mudposoit aHanu3 u cUHTE3
B crnocobax mnepepaboTKu
JIOMEHHOTO IIUIaKa

15

0,25

COop, aHaU3 U
CHCTEMAaTH3aLM
UH(OPMAIHH C
HanucaHueM
MJIaHa-KOHCIIeKTa
10 TEME.
IToaroroBka k
TIPaKTUIECKAM
3aHATHSIM.
IlogroroBka k
YCTHOMY ONpPOCY

CocraBiieHue
aHHOTAIUH I10
TeMe. BrisBienue
KITFOUEBBIX CJIOB U
WX TIpeACTaBIICHUE.
Pazpabotka TectoB
1o TeMe. Y CTHEIN
onpoc

IK-1.1

Uroro no pazneny

15

45

8,25

Hroro 3a CEMECTpP

15

45

8,25

OK3aM€H,Kp

HToro no gucLUIINHE

87

36

81

74,55

9K3aMeEH, 3aueT C
OLIEHKOM, KypcoBast
pabota




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

JUia  peanu3zanuu  NPEeAyCMOTPEHHBIX BUAOB yueOHOM paboThl B KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTUNA B MPENoJaBaHUM AUCHUIUIMHBL «[Ipou3BOACTBO dYyryHay»
UCIIOJIB3YIOTCS TPAAULIMOHHAS U MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTUH.

JIekuu v IPaKTHYECKUE 3aHSATUS TIPOXOIST KaK B TPAIUIIMOHHON opme, Tak u B hopme
3aHATUH C BU3YyaIU3alUi yTEM UCIIOJIb30BAaHUS IPE3CHTALIU.

JIeKIMOHHBIN MaTepuall 3aKperusieTcss B X0/ JTaOOpPaTOpHBIX paboT M MPAKTHYECKHUX
3aHATUHI, HA KOTOPBIX BBIIOJIHSKOTCS TPYNIOBbIE WIM WHAWBUIyaJIbHBIE 3aJaHUS IO TPONIEHHON
teme. [Ipu npoBeneHnn 1a60PATOPHBIX 3aHATHI HCIIONIB3YETCS METO/I KOHTEKCTHOTO O0Y4CHUS,
KOTOPBII MTO3BOJISIET YCBOUTh MAaTE€pUall IIyTEM BbISIBIICHUS CBSI3€H MEXKIYy KOHKPETHBIM 3HAHUEM
U €0 MPUMEHEHUEM.

N3yuaeMblil Marepuan yCBaumBaeTCs B XOJI€ CEMHHAPOB, MPAKTUYECKUX 3aHATHUH,
JEMOHCTPUPOBAHUS HA PU3NICCKUX U MATEMATUUECKUX MOJICIISIX,, BBITOJIHEHUSI KYPCOBOM paOOTHI
Y JOMAILIHUX 33JIaHUl, OTBETOB HA TECTOBBIE BOIIPOCHI. BBIABISAIOTCS CBSA3U MEXAY KOHKPETHBIM
3HAHUEM M €r0 IPUMEHEHHUEM.

[Ipu npoBeaeHNN MPAKTUYECKUX 3aHITHI UCIIOJIBb3YETCs KeUC-MeTo] — 00y4YeHHe B KOH-
TEKCTE MOJICIIMPYEMOU CHUTYyalluHM, BOCIPOU3BOJSAIICH peajbHbIE YCIOBUS PaOOThl JTOMEHHBIX
neueid [TAO «MMK». Obyuaromuecss T0JDKHBI TIPOAHAIU3UPOBATh CUTYAIMIO, pa3o0paTbes B
CyTH TIPOOJIEM, BBITIOJIHUTD PACUETHI, IPEITIOKUTh BO3MOXKHBIE PEIICHUS U BHIOPATH JIy4Illee U3
HuXx. Kelicel 6a3upyroTcs Ha peabHbIX (PaKTHYECKUX MOKa3aTeNsIX paboThl JOMEHHBIX nieuel. Ha
MPAKTUYECKUX 3aHATUAX UCIIOJIb3YETCS KOMIBIOTEPHBIE MOJIENN XO0Ja MPOIECCOB B JOMEHHOU
€YU U MOJIEJIH SIBJICHUI JJOMEHHOTO [poliecca.

CamocrosiTenbHas paboTa CTyICHTOB CTUMYJIUPYET CTYACHTOB K TBOPYECKOM MpopadboTKe
TEM B TMpOIIECCE BBIMOJHEHUS KYpPCOBOM pPalOOThl, MHAMBHUAYAJIbHBIX JIOMAIIHUX 3aJaHUM,
MOATOTOBKU K CEMHUHApaM, TECTUPOBAHUIO M K UTOTOBOM aTTECTAILIUH.

CrnenyeT UCOIb30BaTh KOMIUIEKC HHTEPAKTUBHBIX METO/I0B 00YUEHHs, BKIIIOYAIOIIUI B
ceost:

- yKazaHue MpOOJIEMHBIX CUTyalluii B pabOTe€ JOMEHHBIX Ieued C IMOKa3aTeIbHBIM
pelieHrneM npooIeMbl MpernoaBaTesieM u 6€3 Hero;

- CAMOCTOSITEJIbHYIO TIOMCKOBYIO JESATEIHLHOCTD B PEIICHUH MTPOOJIEM 11O OCYIIECTBICHHUIO
JIOMEHHOT0 MPOIIeCcca, HAIIPaBISEMYIO IPETOJaBATEIEM;

Peanuzamusi MHHOBAIIMOHHBIX METOJOB OOYYEHHMs] BO3MOXKHA C HCIOJIb30BAaHHEM
CJEIYIOLIUX PUEMOB:

- pacKphITHE TMpernojaBaTesieM MPUYMH U XapaKTepa HeyJay, BCTPEUAIOIIUXCS TpU
pelIeHrur mpobdIeM OCYIIECTBICHUS U KOPPEKTHUPOBKU JOMEHHOTO MPOIIECcca, OIIEHKE PUCKOB U
OTIpEeIeTICHUU MeP 0 00eCTIeYeHNI0 OE30MACHOCTH MPH BBHIIIJIABKE YyT'yHA B JOMEHHBIX M€YaXx;

- IEMOHCTpAIIHS Pa3HBIX MOJXO00B K PEIICHUIO POOIEMBbI CHUKEHHUSI YACTBHOTO pacxo/ia
KOKCa Y MOBBIIIEHUS TIPOU3BOAUTEIEHOCTH IOMEHHBIX TIEUEH;

- aHaJIU3 TMOJYYEHHBIX PE3YJbTATOB M OTBHICKAHWUE TPAHUI] MPUMEHUMOCTH HOBBIX
HaIpaBJIeHUHN yIydIIeHUs! pabOThI JIOMEHHBIX TTEYECH.

[Ipn mpoBeneHUHM 3aKIIOYUTENBHOTO KOHTPOJST HEOOXOAMMO BBISBUTH CTENEHb
MPaBUILHOCTH, 00beMa, TUIYOWMHBI 3HAHWM, YMEHUMW, BIQJCHHUH, MOJYYCHHBIX TPH HU3yYECHUU
JUCUUIIIIMHBI HApSAy C BBISIBIIEHUEM CTEIIEHU CAMOCTOSITEIbHOCTH B MX IPUMEHEHUH.

6 YueOHO-MeTOqUUECKOE 00ecedeHEe CAMOCTOSITeJIbLHOW PadoThI 00yYaKOIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOMH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Usnes, C.A. Metalmyprudeckue TEXHOJOTUH. MeTaumyprus 4€pHBIX METalIOB .
yuebHoe nocooue / C.A. Usnes, M.I1. Kitoes. - Mocksa: MUCHUC, 2017. - 45 c. - ISBN 978-5-
906846-57-0. - Tekcr: aekTpoHHbIi // DnekTpoHHO-OMbIHMOTeUHast cucTema «Jlauby © [caiT]. -
URL.: https://e.lanbook.com/book/108106

2. OCHOBBI METAJLTYPrHUYECKOro mpou3BoacTBa: yueOuuk / B.A. burees, K.H. Baosum,
B.M. Konokomnbues, B.M. Canranuk, C.K. Cubararymnus. - Cankr-IlerepOypr: Jlans, 2017. - 616
c. - ISBN 978-5-8114-2486-3. - Tekct: 351eKTpOHHBIN // DIeKTPOHHO-OMOINOTEYHAsS CHCTEMA
«Jlanby : [caitt]. - URL: https://e.lanbook.com/book/90165

0) lomotHuTeILHASI JTUTEpPaTypa:

1. Cubararymmun C.K., Xapuenko A.C., MakapoBa W.B. Teopus, TexHojorus u
aBTOMATH3a-1IMs IOMEHHOTO Tporecca. Marauroropck: M3a1-Bo0 MarHuToropek. roc. TeXH. yH-Ta
um. I'.'1. Hocoga, 2019. 142 c.

3. Coopmukos, I'.C. CoBpemMeHHBIE MPOOJIEMBbl METAJUTYPTHH M MaTepUAIIOBENCHUS !
THIPO-AMHAMHUKA ¥ MacCOOOMEH B MHOTO(a3HbIX CHCTEMax METAUTypruu . yuebHoe mocodue /
I'.C. Coopmmkos, C.1. Ynbuzosa. — Mocksa : MUCHC, 2016. — 141 c. — ISBN 978-5-87623-
998-3. — TekcT : aneKTpoHHbI# // DneKTpoHHO-0nboTeuHas cucteMa «Jlauby : [caiit]. — URL:
https://e.lanbook.com/book/93667. — Pexxum qocTyma: it aBTOPHU3. IOJIb30BATEIICH.

4. Metamnyprus uyryHa. Yueonuk 11t BY3os. [Tox pea. FO. C. FOcduna. -M.: Metannyp-
rus, 2004, Pazmensr 1 - 5. C. 129 -701.

5. Cubararymmun C.K. ®opmupoBaHue €05 MHUXTHl B KOJOUTHUKOBOM HPOCTPaHCTBE
JIOMEHHOH 1eun: YuebHoe mocobue ¢ rpudom YMO B obnactu MeTaTyprud. MarHuTOrOpCK:
U3n-Bo Maruurtoropck. roc. TexH. yu-ta uM. I.J1. Hocosa, 2014. 188 c.

6. [Tanumes H.B., Cubaratymmun C.K. [Ipaktikym no qucuurummae «HoBbie mpoiieccsl B
MeTautyprun». M3a-so Marautoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. 107 c.

7. Cubararymnun C.K., Xapuenko A.C. KadecTBO HMIMXTOBBIX MaTEPHAIOB JOMEHHOU
IUIaBKH, BKJIFOYAIOIIMX TUTAHOMAarHETUTHI M CUIEPUTHL: YuebHoe nocobue. Maruuroropek: U3 n-
BO MarHuTtoropck. roc. TexH. yH-ta um. I.J1. Hocosa, 2012. 150 c.

8. Credanouu M.A., Cubararymuun C.K., I'ymun J[.H. 3akoHOMEepHOCTH JBM>XKEHUS
IIMXTHI U Ta3a B JOMEHHOU neun. Marauroropck: M3a-B0 MarHUTOropck. roc. TEXH. YH-Ta UM.
I''1. Hocosa, 2011. 161 c.

9. Cubararymmun C.K., Xapuenko A.C. Mcnonb30BaHne KOKCOBOTO OpEIKa Ha JOMEHHBIX
neyax. Marauroropck: M3n-so Marauroropck. roc. Texs. yH-ta uM. I'.1. Hocona, 2013. 163 c.

B) MeTroauyeckue ykasaHus:

1. Cubaratymmun C.K., Xapuenko A.C. MakapoBa W.B, Teopus, TexHonorus u
aBTOMAaTH3a-1I1s JOMEHHOTO npoiiecca. Maruuroropck: M3n-so Marauroropck. roc. TexXH. yH-Ta
um. I'.1. HocoBa, 2019. 142 c.

2. Cubararymumn C.K., BaranoB A.U., Xapuenko A.C. BrnusHme ypoBHS 3achIlii |
ra3oBoro IOTOKAa Ha YIVIBl OTKOCAa MAaTEpUajoB B MOJEIM KOJIOIIHHMKA JOMEHHOW IIeuu.
Marauroropck:

W3n-Bo MarauToropck. roc. Text. yH-ta uM. .M. Hocosa, 2015. 17 c.

3. Cubararymmua C.K., BaranoB A.U., Xapuenko A.C. W3yueHuwe BiusHHS BHIA
IIMXTOBBIX MaTE€pPHAIOB JOMEHHOM IUIaBKM M HUX PaclpelesieHUs M0 CEUEHUIO KOJIOIIHMKA Ha

razornpoHuiaemMocts. Marauroropck: M3n-so Marauroropcek. roc. TexH. yH-ta uM. I'.1. Hocoga,
2015.16¢c.


https://e.lanbook.com/book/108106
https://e.lanbook.com/book/90165
https://e.lanbook.com/book/93667

4. Cubararynnun C.K., Baranos A.U., Xapuenko A.C. M3yueHue BAUSIHUAS KPYITHOCTH U
dbopMBl MaTepHUaIOB Ha WX Ta30MpOHMIIAEMOCTb. Marautoropck: M3a-Bo Marauroropck. roc.
TexH. yH-Ta uM. [ .11. Hocoga, 2015. 11 c.

5. Cubararymmua C.K., BaranoB A.U., IIpoxopos WN.E., MaiiopoBa T.B. Pacuér
TEXHUYECKHUX [M0KA3aTeNIe JOMEHHOM II1aBKU. Maruutoropck: M31-80 MarHuToropck. roc. TEXH.
yH-Ta uM. [.1. Hocoga, 2011. 72 c.

6. Cubaratymmun C.K., Makaposa U1.B., HaceipoB T.M. OmnpezneneHne TEXHUYECKUX
noKa3areiel JOMEHHOW IUIaBKM TMPU [POCKTHUPOBAHHMM HOBOTO  METAJLTyPrHYECKOTO
npeanpustas. Marauroropek: Uznarensckuii neatp @I'bOY BITO «MI'TY», 2014. 50 c.

7. Cubararymun C.K., Xapuenko A.C. AHaJIM3 MPUYUH U3MEHEHHS yJEIBLHOTO pacxoaa
KOKCa ¥ IPOU3BOJUTENIBHOCTH JOMEHHOM NI€YH 10 POU3BOACTBEHHBIM JaHHBIM. MarHUTOrOpCK:
N3n-Bo Maraurtoropck. roc. TexH. yH-ta um. [.11. HocoBa, 2011. 18 c.

8. Cubararymnun C.K. OnpeneneHnue yIenpbHOr0 pacxo1a KOKca U IPOU3BOAUTEILHOCTH
JIOMEHHOM MeYr TPH U3MEHEHUHU yCJIoBUM paboThl. Marnutoropck: ['OY BITIO “MI'TY um. I'.1.
Hocogsa”. 2009. 14 c.

9. Cubararymnus C.K., Xapuenko A.C. Ananu3 paxTopoB, BIUSIONIUX HA PABHOMEPHOCTh
COCTaBa IIMXThl HA KOJIOIIHUKE JOMEHHOW neur. Marnuroropck: M3a-Bo MarHuroropck. roc.
TexH. yH-Ta uM. .. Hocosa, 2012. 17 c.

10. Cubararymmn C.K., Xapuenko A.C. AHanu3 ApeHaKHOW CIIOCOOHOCTH TOpHA
JoMeHHOH neun. Maruutoropck: 3n-Bo Marautoropck. roc. Texs. ya-raum. I.J1. Hocosa, 2012.
12c.

11. Cubararynnun C.K., BaranoB A.U., Konomnés A.Jl. Pacnipenenenue matepuasioB 1o
OKPY’KHOCTH B KOJIOIIHMKOBOM IIPOCTPAHCTBE JOMEHHOM Ieun. Marnuroropck: M3n-Bo
Marnuroropck. roc. Texs. yu-ta um. I.I1. Hocosa, 2012. 12 c.

12. Cubararymmma C.K., BaranoB A.W. PacnpenencHue maTepuanoB Ha KOJIONTHHKE
JOMEHHON Tiedd MpH 3arpy3ke C MCIOJIb30BAaHUEM TOJBMKHBIX IUIUT. MarHuToropck:
Wznatenbckuii ieatp ®I'BOY BIIO «MI'TY». 2011. 10 c.

13. Kponoros B.K., Makaposa .B., Konoruiés A.Jl. /IBuxeHue maTepuaioB 1 ra3oB B
(bypMeHHBIX ouarax AOMeHHOW meuu. Marnutoropck: Msmarensckuit nentp ®I'bOY BIIO
«MI'TY».2011. 6 c.

14. Kponoros B.K., BaranoB A.W., Makapoa W.B. JlaBineHue MmMUXTbl HA XUAKUE
OpoAyKTHI 1aBku. Marautoropck: M3narensckuit nentp ®I'BOY BIIO «MI'TY». 2010. 6 c.

15. JIpyxkoB B.I'., MakapoBa 1.B. Onpeznenenue BepTUKaNIbHOIO JABICHUS CBHITYYHUX
MaTe-puaJIoB B IPUCYTCTBUM I'a30BOI0 NOTOKA. 3ydeHue ycaoBHi IOIBUCAHUS IIUXTHI B TOMEH-
HBIX Iedax. Marantoropek: Uznarensckuii ieatp ®I'bOY BITO «MI'TY». 2010. 10 c.

16. Konomnér A.J[. Makapoa W.B. M3yuenue cxona chlllydyero marepuaia uepes
otBepctue. M3narensckuii ientp @I'BOY BITO «MI'TY». 2013. 6 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecnieuenune

Haumenosanue .
o Ne noroBopa Cpok neiicTBHS THIICH3UH
MS Office No 135 oT GeccpoUHO
2007 17.09.2007
7Zip CBOOOJTHO 6ecCpovHO
FAR Manager |cBo6oaHO 06eccpoyHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca

CchUIKa

Harmwmonanbuasa
MH(pOPMAIIMOHHO-
aHaJUTUYeCKas cucTeMa —
Poccuiickuit HHJIEKC
HAYy4YHOTO  IIUTUPOBAHMS
(PUHLY)

URL: https://elibrary.ru/project risc.asp

®denepanbHOE
rocy/1apCTBEHHOE
OIOJDKETHOE  YUPEKICHUE
«DenepalibHbIII UHCTUTYT
IIPOMBILLIICHHOU
COOCTBEHHOCTH»

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

Poccuiickas
I'ocynapcTBeHHAs
oubnuoreka. Karanoru

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

DJEKTPOHHBIE  PECypChHI
oubmuorexku MI'TY wum.
I".1. Hocosa

https://host.megaprolib.net/MP0109/Web

®denepanbHbIN

00pa3oBaTeNbHBIA MOPTAI

- OkoHomuka. |http://ecsocman.hse.ru/
Conuonorus.

MeHneKMeEHT

WNudopmanronnas

cucremMa - HopmaruBHble

MIPaBOBbIE aKTBhI,

OpraHU3aIOHHO-

pacnopsiATeNbHbIE

JTIOKYMEHTBHI,

HOPMATHBHBIC u|https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-
METOINYECKUE tzi?ysclid=lujknksfy724757053
JIOKYMEHTBI u

MOATOTOBJICHHBIE MPOEKTHI

JOKYMEHTOB 1o

TEXHUYECKOU 3auure

uHhopManuu OCTOK

Pocecun

WNudopmannonnas

cucteMa - baHkK maHHBIX

yrpo3 6e3onacHoctu|https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

nHpopManuu OCTOK
Poccun
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHNe AUCHUIUINHBI BKIIIOUAET:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THIIA OCHAILIECHA!

- TEXHHYECKMMHU CpEACTBaMHU OOYYEHHs, CIyXKaIlUMH JUIsl MPEICTAaBICHHs Yy4eOHOIl
uHpopManuu OOJBIION ayTUTOPUU: MYJIBTUMEAMWHBIMU CpPEACTBA XpaHEHHs, Nepefayd u
MpeACTaBICHHS yueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VY4yeOHast ayauropus JUis INPOBEICHMs JIAOOPATOPHBIX 3aHATHH: J1abopaTopus
JIOMEHHOT'O ITPOU3BO/ICTBA - CHIEIMATH3UPOBAHHAS MEOETIb;

¢bu3nyeckue MoJIeNIM JOMEHHBIX Ieyeil; 1abopaTOpHble YCTAaHOBKU Ul MCCIIENOBaHUN
IIPOLIECCOB, IPOTEKAIOIIUX B JOMEHHBIX I€YaxX: MOJIEIb KOHYCHOI'O 3arpy304HOI0 YCTPOMCTBA,
MO/IeJIb TOpHA JIOMEHHOM Neun

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

3. YueOHast ayauropus JUis IpOBeIeHHs IPAaKTUYECKUX 3aHATHIH OCHAIlleHA:

- TEXHUYECKMMHU CpPEACTBAMHU OOYYEHHs, CIYXKAIIUMHU JUIsl MPEICTaBICHHUS Y4eOHOI
uHpopManuu OOJBIION ayTUTOPUU: MYJIBTUMEAMWHBIMU CpPEACTBAa XpaHEHWs, Nepefayd U
npeJcTaBieHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

4. YaeOHas ayaMTOpUs AJIS TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTALUH, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIEHA!

- KOMITBIOTEePHOI TexHuKoM ¢ makerom MS Office, ¢ moaxmoyenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomenenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEePHOI TexHuKoM ¢ makerom MS Office, ¢ moaxmoyenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. IlomemeHnue Ui XpaHEeHUS U NPOPUIAKTUYECKOTO OOCIY)KHMBaHUS Yy4eOHOro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



IMPUJIOKEHME 1

Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[To mucrumMHe MpeaycMOTpeHa ayIMTOpHAs M BHEAYIUTOPHASI CAMOCTOSITeNIbHAS padoTa
00ydJaronuxcs, KoTopas MpearnosaracT BHIMOTHEHUE TPAKTHISCKUX padoT.

Huka npakrnyeckux pador Nel. CocraBiieHHEe aHHOTAIMK MO COCTABJISIONIUM TEMBbI
«[IluxTOBBIC MaTepuaibl W HMX 3arpy3ka B II€Ub». BBISBICHUE KIIIOUEBBIX CIOB M HX
npencraBieHue. Pa3paboTka TECTOB MO COCTABJISIFOIIIM TEMBI:

- IIUXTOBBIC MaTepHUaJIbl JOMEHHOM IIJIaBKH: CHIPhEBBIC, TPOMBIBOYHBIC, (DOPMUPYIOIIHE
TapHUCAXK, (IIFOCHI, KOKC; XUMHYECKHUIA COCTaB, (DU3MKO-MEXaHUYECKHE U (DU3UKO-XUMHUYCCKHE
CBOMCTBAa IIMXTOBBIX MAaTEpPUAJIOB; TpPEeOOBaHUS, MPEABIBIIEMbIE K KAa4eCTBY IIMHXTOBBIX
MaTepHaJoB;

- JIBIDKCHHE IIMXTOBBIX MAaTEPUAJIOB MPU 3arpy3Ke B I€Yb KOHYCHBIM U OCCKOHYCHBIM
3arpy304HbIMU yCTPOKWCTBaMHU; (POPMHUPOBAHUE CIIOSI IIMXTHI HA KOJIOIIHWUKE TOMEHHOHN TeUu;
TpeOOBaHUSI K PACIPEICIICHUIO IIUXTOBBIX MaTEPHAJIOB HAa KOJIONIHUKE, YIIpaBJICHUE
pacipeiesiCHUEM.

uka npaktudyeckux pador Ne2. CocTaBlieHME aHHOTALMA MO COCTaBJISIFOIIUM TEMBI
«'opeHune TomIMBA W TeIUIONeEpenayay. BpIsSBIeHHE KIIOYEBBIX CIIOB M WX MIPEICTaBIICHUE.
Pa3paboTka TeCTOB 10  COCTABJISIFOIITUM TEMBI.

- TOpeHHE TOIUIMBAa y (ypM JOMEHHOW TMEYH, pEaKIMu TOPEHHsS YIJIepoaa KOKCa,
BJIyBa€MOI'0 MbUICYTOJILHOTO TOILINBA, YIIIEBOJAOPOJIOB ra3000pa3HOr0 M >KUIKOTO TOIIMBA;
(bU3HYECKOEe COCTOSIHME 30HBI TOPCHHMSI; OKHCIICHUE YyT'yHa B (DYPMEHHOM OYare; rmokas3arely,
XapaKTepU3yIOIIMe TOpPEHHE TOIUIMBA; BHUAbI TOIUIMBHBIX J00AaBOK M BOCCTaHOBUTEIEH,
BIyBaCMBIX uepe3 QypMbI IS YIYUIICHUS PE3yIbTaTOB JOMEHHOM IIJIaBKH;

- TEMJI000OMEH B JIOMEHHOM TeuH; TEIJIOBbIe OANaHChl; XapaKTep U3MEHEHHs TEMIEpaTyp
MO0 BBICOTE M CEUYCHHUIO JIOMEHHOM IEYH; CTYNEHU TEIJI000MEHa; BUIbI OOMIMX M 30HAIBHBIX
TEIJIOBBIX OaJaHCOB; IIOKa3aTeIM TEIUIOBOW pabOThl JOMEHHOW TIe€4M; CIOCOOBI pacuéra
YAEIBHOTO pacxo/ia KOKca IMpy U3MEHEHUH YCIOBUN pabOThI MEUH.

uka npaktudeckux pador Ne3. CocrtaBiieHME aHHOTALMM MO COCTaBJISIFOIIUM TEMBbI
«JIBm>keHne MartepuasoB M Ta3oB B JOMEHHOHM Meun». BbIsSBICHUE KITIOUEBBIX CIOB M HX
npencTaBieHue. Pa3paboTka TECTOB MO COCTABJISIFOIIIMM TEMBI:

-IBI)KCHUE MaTepuajioB B JOMEHHOW T€YH; OCBOOOXKJIEHHE 00bEMa M JeHCTBHE
BEPTHKAIBHOTO  JIaBIEHUS INUXTHl Kak (aKTOpOB, OOECIEYUBAIONIUX BO3MOKHOCTH
HETPEPHIBHOTO OMYCKAHUs IIMXTHI B JOMEHHOU MEYH MPHU MEPUOANUYECKOM BBITTYCKE MPOIYKTOB
TUTAaBKHU; XapakTep JBIKEHUS MaTepHaloB MO BHICOTE M CEYCHHIO IEYH; BpeMs MpeObIBaHUS
MaTepHAJIOB B JOMEHHOM T1€4H;

- JIBIDKEHHME Tra30B B JOMEHHOW I€YW; MOTEPU Hamopa rasa, CONPOTHUBICHHE IIUXTHI
JIBIDKEHUIO Tasa, MOJbEMHAS CHJIA Ta30BOT'O IOTOKA IO BEICOTE M CEUCHUIO JTOMEHHOM IICUH;
ONpEIETAIOINE 30HbI 10 CWIOBOMY B3aUMOJICHCTBHUIO MOTOKOB IIUXTHI M ra3a U UX 3HAYEHUE IS
paboThl TOMEHHOMW TEeYH; BIUSHHUE Pa3UYHBIX (PAaKTOPOB HAa MOTEPU HAIOpa Ta3a B YCIOBHSIX
JOMEHHOM TIeUH.

Huka npakTuyeckux pador Ne4. CocraBiieHHE aHHOTAIMK MO COCTABJISIONIUM TEMBbI
«IIpoueccbl BOCCTaHOBJIEHUS W IUIABJICHUS, aBTOMATU3ALMs, PE3yJIbTaThl JOMEHHON IJIABKU.
BrisiBiieHne KIIIOUEBBIX CIIOB U MX MpecTaBieHre. Pa3paboTka TECTOB 10 COCTABJISIFOIITUM TEMBbI .

- TMPOIIECCHl BOCCTAHOBIICHHS B JOMEHHOU meudn U (OPMUPOBAHUS UYTyHA; PEaKIUU
BOCCTAHOBJICHUS KeJie3a U3 OKCHJIOB U UX PACIIPECIICHHE 110 BHICOTE IOMEHHOM TIEYH; MPSIMOE 1
KOCBEHHOE€ BOCCTAHOBJICHHE, OINTUMAJIbHOE pa3BUTHE UX; MEXAaHU3M BOCCTAaHOBJICHUS;
MOKa3aTeNIM, XapaKTepU3YIOIHE PAa3BUTHE BOCCTAHOBJICHHS; BOCCTAHOBIIEHHE KPEMHUS,
Mmaprania, docdopa, THUTaHA, BaHAIUS; HAYTIEPOKUBAHUE UYT'yHA; OCOOCHHOCTU BBIMIJIABKU
BAaHA/IMEBOTO YyTyHa W3 THTAHOMAarHETUTOBOTO CHIPbS,  JIOMEHHOTO (eppomapraniia u
beppocunuius

- IUTaBJIEHUE U IIJTAKOOOpa30BaHKe B TOMEHHON Meun; GyHKIINH [IJIaKa B JIOMEHHOM Meuu;
XOJl TUJIAaBJICHHUS H IIJIAKOOOpa30BaHMS TO BBICOTE M CEUEHHIO Teud; I[OKa3aTenH,



XapaKTepU3YIOIMEe CBOMCTBA IUIAKA; YIpPaBICHHE CBOMCTBAMM IUIAKA; MOCTYIUIGHHUE CEPhl B
JIOMEHHYIO TI€Yb; NOBEJCHHE CEphl B JOMEHHOHM I€4M; BJIMSHHE DPA3IMYHBIX (AKTOpOB Ha
CoJepKaHHE Cepbl B 4YyryHE; BHEJOMEHHas JAecyib(ypamus; BO3MOXHOCTH IPOM3BOJCTBA
MaJIOCEpPHHUCTOTO YyTyHa.

- OCHOBHBIC TEXHUKO-IKOHOMHUYECKHE ITOKa3aTeNM JOMEHHOM IJIaBKH M CIOCOOBI MX
yAaydIeHus; oOrmue NPUHOUOBl  TOCTPOCHHS ITOPUTMOB aBTOMATHU3UPOBAHHOTO
yIpaBJIeHUS  JOMEHHBIM  IIPOLIECCOM; JIOKAJbHBIE M OOBEJUHEHHBIE CHUCTEMbI; MOJIEINH,
UCTIONIb3yEeMbIE B COBPEMEHHBIX CHCTEMax YOpPaBICHHS XOAOM JOMEHHBIX  IIeueif;
UH(POPMALIMOHHBIE CHUCTEMBl TIOJJICP)KKM TPHUHATUS PELICHMIA; CIocoObl mepepaboTKu
JIOMEHHOTO IILTaKa.

Buowvt r1abopamopnuix 3anamuii:

1. BiiusHue ypoBHS 3aChIllM U I'a30BOI0 MOTOKA HAa YIJIbl OTKOCA MATEPUAJIOB B MOJEIHU
KOJIOILIHUKA JIOMEHHOM IEYH.

2. W3yueHue BIUAHMS BHUAAQ IIUXTOBBIX MaTepUANIOB JOMEHHOW IUIABKM U UX
pacnpeneneHus 1o CEYeHHUIO KOJOMHNKA Ha ra30IIPOHUIIAEMOCTb.

3. 3ydeHue BAUSHUS KPYIHOCTU U (POPMBI MaTEPHAJIOB HA UX Ta30IIPOHULIAEMOCTb.

4. Ananu3 (QaxTOpOB, BIMSIOINIMX HA PABHOMEPHOCTh COCTaBa IIMXTHl HA KOJOUTHHKE
JIOMEHHOMW MEYH.

5. AHanu3 IpeHa)KHOM CIIOCOOHOCTH TOpPHA TOMEHHOM Meyu.

6. Pacnpenenenue marepualoB IO OKPYXHOCTH B KOJOUIHHUKOBOM IPOCTPAaHCTBE
JTOMEHHOU IEYU.

7. 3ydeHne cxoz1a ChlIlydero Marepuasia 4epe3 OTBEpCTHe.

8. JlaBieHue MUXThI HA )KUJIKUE IPOAYKTHI IIJIABKH.

9. PacmpeneneHue marepuajioB Ha KOJIOIIHMKE JOMEHHOW I€Yd NpU 3arpy3ke ¢
MCIIOJIb30BAHUEM MOJBUKHBIX ILJIUT.

Ilepeuens 6onpocoe 0nsa nod020mo6Ku K yCmuomy onpocy

1. KomnoHeHT raza, MMEIOUIMIA MaKCUMAIIbHYIO CKOPOCTh MOJICKYISIpHOH anuddy3uun
(BapuanTthl oTBeTOB: CO2, CO, H2 N2, H20).

2. Bugbl nuddy3un raza-BocCTaHOBHUTENS B JOMEHHOM mneun auddy3un (BapuaHThI
OTBETOB: BHENIHAS (00BIYHASA), MOJIEKYJspHas (KHYJACEHOBCKas), aTOMHasl, aKTUBUPOBAHHAs ).

3. OCHOBHOM Me€XaHHU3M BOCCTAHOBJICHMS >Kejle3a W3 OKCHUJIOB B JOMEHHOH meuyu
(BapMaHTBl OTBETOB: a/JCOPOLMOHHO-KATATUTUYECKUHA, AMCOLMALMOHHBIA, MapOOKCHIHBIMH,
JUCOITUAIMOHHO-aICOPOIIMOHHBIH ).

4. Pe:xuM BOCCTaHOBJIEHUS Kelle3a U3 OKCUAOB IO JMMHUTHUPYIOLIEH CTaJHuU SIBIISAETCS
(BapuaHThl OTBETOB: JIU(PPY3MOHHBIM; KHHETUYECKHMM; KHHETUYECKUM TIPU  HHU3KHUX
Temreparypax, Iu¢p¢y3HOHHBIM TpPU BBICOKUX Temmeparypax; Aud@y3uOoHHBIM NPH HU3KUX
TEMIEpaTypax, KHHETUUECKUM IIPHU BBICOKUX TEMIIEPATYPaAX).

5. BnusiHue NOBBILIEHUS COJAEP/KAHUSA jKelie3a B IIMXTE Ha YIENbHBIA pacxo] KOKca B
YCIOBUSAX JJOMEHHOM neun 1ud@y3un (BapraHThl OTBETOB: YBEIHMUNUBAETCS C POCTOM COJEPKaHUS
JKeJe3a B IIMXTE A0 JOCTH)KEHHUS MPENENbHO JOIMYCTUMOIO €r0 YPOBHS, a 3aTEM YMEHbLIACTCS;
YMEHBILIAETCS; OCTAETCS] IPUMEPHO MOCTOSHHOW; YBEJIMYUBAETCS ).

6. XUMHYECKHUH OJIEMEHT WIM COEIMHEHHE, BOCCTAHOBJIEHHE KOTOPHIM Tpeodyer
HaUMEHBIIETo KoJInyecTBa Teruia 1ud@y3un (BapraHThl OTBETOB: BOJOPO/I; MOHOOKCH]L YTJIepoJa
(CO); yraepon).

7. B noMeHHOM Meuu 1Mo X0y JIBUKEHHs ra3a MepBbIM BOCCTAHOBISETCS OKCuA Tuddy3un
(BapuanTsl 0TBeTOB: Fe203; FeO; Fes0ys).

8. Koaddunuent mepexona ¢gocdopa B METaUT MPU BBHIILIABKE MEPEACIBHOTO YyTr'yHa
(BapuanTsl otBetos: 0,02 — 0,08; 0,2 -0,8; 0,5 - 0,7; okono 1).

9. Bun okcrna MgO 1o BIMsSHUIO Ha CBOMCTBA IITIaKa (BapHaHTHI OTBETOB: HEUTPATbHBIN;
aM(OTEpPHBII; KUCIBII; OCHOBHOM).



Ilepeuens 6onpocoe u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:

1.OcHOBHBIE MOKA3aTENN XUMUYECKOIO COCTaBa KEJIE30PYAHBIX MATEPUATIOB JOMEHHOM
IIJIaBKH.

2.OCHOBHBIE ITyTH CHUKEHUS YIETBHOTO pacxojia KOKca P BHIIUIABKE YyTyHa.

3. Buzbl MaTepuaioB, UCIIOJIB3YEMBIX JIJIS “TIPOMBIBKH’ JJOMEHHOM TIeYH U (POPMHUPOBAHUS
rapHucaxa Ha QyTepoBKe.

4. OCHOBHBIC TTOKA3aTENIH TEIUIOBOM paOOThI TOMEHHOM IEUH.

5. OU3uKO-MEXaHUYECKUE CBOMCTBA MaTEPUAJIOB, HCIIOJIb3YEMBIX B JIOMEHHOH IUIABKE

6. [TokazaTenu kauecTBa KOKCaA.

7. BnussHME OCHOBHOCTH IIIJIaKa HA €r0 CBOMCTBA

8. [ToBeaeHue cepbl O BHICOTE JOMEHHOM IMEUH.

9. ITokazarenu, XxapaKTepHU3yOIIHUE COBPEMEHHBIC TPEOOBAHUS K KAUECTBY JKEIE30PYAHOTO
CBIpPbS.

10. Peakiuu nepexoja cepbl B IIJIAK MPU BBHIIIJIABKE YYT'yHA B JIOMEHHOM MEYH.

11. ®opMupoBaHUE CIOSI MMUXTHI HA KOJIOIHUKE JOMEHHOMU MEYH.

12. MaTpuna 3arpy3ku MaT€pHaioB JJOTKOBBIM 3arPy30YHBIM YCTPOUCTBOM.

13. IToka3arenu, XxapakTepU3yIOLIUE TEMIIEPATYPY IUIABJICHHUS 1IIJIaKa.

14. KonTpomas pactupeaeneHus MaTepHaJIOB 10 OKPYKHOCTH M CEUECHUIO TOMEHHOMW TIEeYH.

15. TlnaBienue u nutakooOpa3zoBaHKe MO BBICOTE JOMEHHOH MEUH.

16. VYmpapneHue pacnpeiclieHUeM MaTepHaIOB IO CEUYEHUIO JOMEHHOW TMedd C
JIBYXKOHYCHBIM 3aCBIITHBIM allllapaToM.

17. YrpaBnenue pacupeeieHueM MaTepralioB 10 CEYEHUIO IOMEHHOM MeUn C TOTKOBBIM
3arpy304HbIM YCTPONCTBOM.

18. Pacnipenenenue peakiuii BOCCTAHOBJICHHUSI OKCHUJIOB JKeJe3a U MPUMECE 4yryHa 1o
BBICOTE JIOMEHHOM TEYH.

19. Bunpl oO1ux TEIIOBbIX 0aIaHCOB M UX XapaKTEPUCTHKA.

20. Buipl TOIIMBHBIX 100ABOK.

21. XapakTtep ABUKEHUS MaTEPUAJIOB 110 BHICOTE M CEUCHUIO JIOMEHHON MeYn

22. Peakuuu ropeHus B JOMEHHOM Ieun.

23.TemrnepaTypbl M TEIJIOEMKOCTH TOTOKOB IIMXTHl M Tra3a IO BBICOTE M CEUCHUIO
JIOMEHHOM MeYH.



IMPUJIOKEHUE 2
7 OuneHo4YHbIe CPeACTBA /ISl IPOBEACHHS IIPOMEKYTOYHOM aTTeCTalluu
a) Iliannpyembie pe3yabTaThl 00y4eHHs] M OLICHOYHbIE CPeICTBA VIS NPOBeIeHUs IPOMEKYTOYHOMH ATTeCTAlMM:
CrpyktypHbiii | [Inanupyemsbie pe3ynbTaThl OueHouHbIE CpecTBa
AIEMEHT oOy4eHHs
KOMITETEHIIUH

IIK-1 - CtocoOeH BBITOIHATH TEXHOJIOTHYCCKHE OTICPAIIMH I10 TIOJYUYCHHIO METAJLUTyPTrHYSCKON IPOIYKIIUH, €€ TabHenIei
00paboTKe

[TK-1.1: OcymiecTBas€T TEXHOJIOTUYECKHE Ilpumepnvie npakmuueckue 3a0anHuA:
OIEepalUH IO TOJYYECHHUIO METAJLTyPTrUuYeCcKOn [IpoBecTu 0030p AUTEPATYPHI IO 33JJAHHON TEMATHKE.
MPOAYKIMH, €€ JadbHenIel oopadboTke CocTaBUTh aHHOTAIIMK 11O BBISIBJICHHBIM HCTOYHUKAM

BrISIBUTBH KJTIOUEBBIE CTIOBA B BBISIBIEHHBIX UICTOUHHKAX

PazpaboTtath TeCTOBBIE 3a/laHUs 1JI YIIIYOJIEHHOTO U3yUEHUS Haubosiee
CYIIIECTBEHHOU MH(OpMaIuu.

3aoanue Ha peuieHue 3a0a4u:

ITo mpeacTaBiIeHHON B 00pa30BaTeIbHOM IMOPTajIe METOANKE BBIMIOJHUTD
Pacy€T YMEHBIIEHHS YETbHOIO pacxoJa CHUKEHUEM COJIEPHKAHUS
Maprasiia B 4yryHe.




0) Iopsaaok nmpoBeAeHHs] MPOMEKYTOYHON aTTECTALMHU, NMOKA3aTeJu U
KPHUTEPUH OLCHHBAHMA:

[IpomexyrouHas arrecrauuss no aucuuiuinHe «lIpousBoncTBO YyryHa»
BKJIFOUAET TEOPETHUUECKHUE BOIIPOCHI, MO3BOJSIONINE OLEHUTh YPOBEHb YCBOEHUS
OOy4arolMMHUCSl 3HAaHUM, M TNPAKTUYECKUE 3aJaHUsl, BBIIBIAIOIINE CTEICHb
c(pOpMUPOBAHHOCTH YMEHU U BJIaJIC€HUI; IPOBOAUTCS B (hOpME IK3aAMEHA.

DK3aMeH M0 JaHHOW JUCIUIUIMHE MPOBOJAUTCS B YCTHOW Qopme Io
HK3aMEHALlMOHHBIM OWJIeTaM, KaXJblii U3 KOTOPBIX BKIIFOYAET JBAa TEOPETUYECKHUX
BOIIPOCA U OJTHO IPAKTUYECKOE 3aJJaHUE B BUJIE 3a/1a4U.

Bompocsl Ha 3k3amMeH OepyTcs M3 TEOPETHYECKUX BOIPOCOB K 3K3aMEHY,
3a/1auu OepyTcs U3 epeyHs, BHITOJIHEHHBIX HAa IPAKTUYECKUX 3aHATHX. [Ipu caaue
’K3aMeHa OOYYarOUIUIICS JOJHKEH MPOJAEMOHCTPUPOBATh YMEHHSI M BIIAJICHUS IO
TEXHOJIOTHH JOMEHHO! IUIABKHU, 3HAHUS 110 BOIIPOCAaM TEOPHUH JOMEHHOIO IIpoLecca
B COOTBETCTBUU C 33JaHHBIMU KOMIIETECHIUSAMU.

Iloka3arenu u KPUTEPHUH OICHUBAHMUA JK3aMEHA:

— Ha OIEHKY «OTJUYHO» (5 0a/ioB) — OOy4YaroMIMICS EMOHCTPUPYET
BBHICOKUH  ypOBEHb  C(OPMHUPOBAHHOCTH  KOMIIETEHIIUHA,  BCECTOPOHHEE,
CUCTEMATUYECKOE U TIIyOOKOE 3HaHWE y4eOHOro Marepuaia, CBOOOJHO BBIMOIHSAET
MPaKTUYECKUE 3aJaHus, CBOOOJHO ONEPUPYET 3HAHUSIMH, YMCHHIMU, TPUMEHSICT
WX B CUTYaIlUSX MTOBBIMICHHON CII0KHOCTH;

— Ha OLIEHKY «X0pouo» (4 6aia) — 00yJdaromuiicss IEMOHCTPUPYET CPEaHUIN
YpOBEHH C(HOPMHUPOBAHHOCTH KOMIICTCHIINI: OCHOBHBIC 3HAHUS, YMECHHS OCBOCHBI,
HO JIOMYCKAIOTCS HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYAHCHHUS IPHU
aHATMTUYECKUX OIepaIusix, IEPeHoce 3HaHUN U YMEHUM Ha HOBBIC, HECTAHIaPTHBIC
CUTYaIIlNH;

— Ha OIEHKY «YAOBJIETBOPUTEJbHO» (3 Oamia) — oOydarommiics
JIEMOHCTPUPYET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTU KOMIIETCHIIUM: B XOJI€
KOHTPOJIbHBIX MEPOIPHUSATUN JTOMYCKAIOTCA OIMUOKU, TMPOSBISETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUM, YMEHHUH, HABBIKOB, 00YYAIOIIUNCS UCTIBITHIBAECT 3HAUUTEIBHBIC
3aTPyIHEHHS TIPU OTNEPUPOBAHUU 3HAHUSMU M YMEHHUSIMU TMPU HMX TEPEHOCE Ha
HOBBIC CUTYAIlUU;

— Ha OILEHKY «HEeYJI0BJEeTBOPUTEIbLHO» (2 Oamia) — oOydaromuiics
JIEMOHCTpUpPYET 3HaHusi He Oosiee 20% TeopeTHyecKkoro marepuana, JOMyCKaeT
CYIIIECTBEHHBIC OIMMOKH, HE MOYKET TIOKa3aTh WHTEUICKTYabHBIC HABBIKU PEIICHUS
MIPOCTHIX 33/1a4;

— Ha OIICHKY «HeYy/10BJIeTBOPUTEabHO» (1 0amn) — oOydaroniuiicst He MOXKET
MOKa3aTh 3HAHUA HA YPOBHE BOCIPOM3BENCHUSI M OOBSICHEHUs WH(OpMaIuu, He
MOJKET MMOKa3aTh WHTEJUIEKTYaIbHbIC HABBIKU PEIICHUS MTPOCTHIX 3a7ad.



Iloka3aTesin 1 KPpUTEPHH OLICHUBAHUS KYPCOBO padoThI:
— Ha OLIEHKY «OTJIMYHO» (5 0amioB) — NIPOEKT BBIIOJHEH B COOTBETCTBHM C
3aJJaHuEeM, O0yYarolMiics MOKa3bIBA€T BBICOKMM YPOBEHb 3HAHMM HE TOJIBKO Ha
YPOBHE BOCIPOU3BEJICHUS U OOBACHEHUS MH(OPMALUU, HO U UHTEIJIEKTyaJbHbIE
HaBbIKM pELICHUS MpoOJieM M 3a/4ay, HaXOXKJIEHUS YHHMKAJIbHBIX OTBETOB K
npo6yieMaM, OLIEHKU U BBIHECEHUSI KPUTHUECKUX CYXKACHUM;
— Ha OLIEHKY «X0po110» (4 0aia) — MPOEKT BBIIIOJHEH B COOTBETCTBUU C 33JJaHUEM,
OOy4aroluiicsl MOKa3bIBA€T 3HAHUS HE TOJIBKO HAa YPOBHE BOCIPOU3BEICHUS U
00BsiCHEeHHsI HH(POPMAIIMHU, HO U MHTEIJICKTyaJbHbIe HABBIKH PELICHUS MPOOIeM U
3aJ1a4y, HaX0X/ICHHsI YHUKAJIbHBIX OTBETOB K Mpo0OIeMam;
— Ha OIICHKY «YJIOBJIETBOPUTEIHHO» (3 Gaiia) — MPOEKT BBINOJIHEH B COOTBETCTBUH
C 3a/laHueM, OOYyYarOIIMiiCcs MOKa3bIBaeT 3HAHM Ha YPOBHE BOCIPOU3BEICHUS U
00BsICHEeHHsI MH(POPMALIMK, UHTEIJIEKTyaJIbHbIe HABBIKM PELICHHS MPOCTHIX 33]1aY;
— Ha OILIGHKY «HEYJIOBJIETBOPUTENbHO» (2 Oamna) — 3ajaHue NpenojiaBares
BBINIOJIHEHO YAaCTHUYHO, B MPOIECCE 3alIUTHl MPOEKTa OOydarolUHCs TOMYyCKaeT
CYLIECTBEHHbIE OLUTMOKH, HE MOXKET [TOKa3aTh MHTEJUIEKTYaJ IbHbIE HABBIKH PEILICHUS
IIOCTaBJICHHOW 3a1a4H.
— Ha OIEHKY «HEyJoBJeTBOpUTeiabHO» (1 Oamn) — 3agaHue mnpenojaBaTes
BBIMIOJIHEHO YaCTUYHO, OOYyYaroIIMKCA HE MOXKET BOCHPOM3BECTU U OOBACHUTH
COJEp)KaHME, HE MOXKET II0Ka3aTb MHTCIUICKTYAJIbHBIE HABBIKM PELICHUS
IMOCTABJICHHOM 3a1a4H.



