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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U CTaHIapTH3AMNN

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kageapsl MeTauTypriuu U CTaHAapTH3AIUN

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriuu U CTaHAapTH3AIuN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii C.M. I'onoBu3HUH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu kadeapsl MeTaurypruu U cTaHIapTU3aluu

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M. ConoBu3HuH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
Henssmu  ocBoeHuss  AUCHUIUIMHBL  (Moaynsi)  «OCHOBBI  METAJUTypPrUYECKOTrO
MIPOU3BOJICTBAY SIBISIOTCS: MPUOOPETeHHE OOYUYAIONUMUCS 3HAHUU TEOPETUYECKUX OCHOB H

IIPUHIIUIIOB HpaKTH‘lCCKOfI pcainunsanunu COBPEMCHHBIX croco0oB IMPpOU3BOACTBA U O6pa6OTKI/I
YCPHBIX U IBCTHBIX MCTAJIJIOB

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

Jucuumnuaa OCHOBBI METAJLTyprHUECKOro IMPOU3BOJICTBA BXOAUT B 0a30BYIO 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

®dusuka

dusnyeckas XuMus

Xumus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYECHUHW JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUSI AUCIUILINH/PAKTHUK:

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAILTYPTUH

TexHOoJIOTHS IPON3BOACTBA METAJUION 3 ICITHIA

Texnonorunueckue mpoueccsl OM /]

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHMsI AMCHUIUIMHBI (MOIyisi) «OCHOBBI METAJULypru4ecKoro
IPOM3BOJICTBA» 00yUaIOLIMICS T0JKEH 00J1a/1aTh CIIEAYIOIIMMU KOMIIETEHIUSAMU:

CrpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 TFOTOBHOCTBIO KPUTUYECKU OCMBICIMBATh HAKOIUIEHHBIH OMBIT, U3MEHSATH IPU

HE00X0IUMOCTH NTPOUIIb cBOEH MPO(hecCHOHATLHOM NeSTEIbHOCTH

3HaTh OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKHX M (DU3UKO-XUMUIECKUX
IPOLIECCOB, IIPOLIECCOB MACCONEPEHOCA IPUMEHUTENBHO K
TEXHOJOTMYECKUM Ipolieccam, arperataM U 000pyJ0BaHUIO TepepadoTKH
(oborarieHns) MUHEPAJIbHO-TO ChIPhS

YmeTh [] oleHuBaTh (PU3MKO-MEXaHMUECKUE CBOI-CTBA MaTE€pPHUaIOB U MPOIYKTOB
METaNI-TypruyecKoro npo-u3BoACTBA;

[] pabotaTh ¢ HHPOP-MaIUEH 0 Mpoleccax U arperatax Mpou3-BOJCTBA;
KPUTUYECKH OCMBICIU-BaTh COCTOSIHUE U MIYTH Pa3BUTHS METaJUTypru-
YECKOTr0 NMPOU3BOJICTBA

Brnaners (] HaBBIKaMHU pabOThI C COBPEMEHHBIMH CPEJICTBAMH HH(POpMAILIUU B
00JacTi METAITYPrUM YEPHBIX U [[BETHBIX METAJUIOB;
[] cnocoGamu CpaBHU-TENBHON OLIEHKH TOKa3aTesiel MPOU3BO/ICTBA

OIIK-3 CMOCOOHOCTBIO OCO3HABATh COLMAIbHYIO 3HAYMMOCTh CBOEH OyayIiel nmpodeccuu

3HaTh OCHOBHBIE 3aKOHOMEPHOCTH NMPOU3BOCTBA U 00OPAOOTKU YEPHBIX U LIBETHBIX
METaJIOB

YmMmeth KPUTHUYECKH OCMBICIINBATH COCTOSIHUE U ITyTH PAa3BUTHSI METAJUTYPrUYECKOTO
MIPOU3BOJICTBA




Bnanets

- uH(opMaIKel 0 CHIPbEBBIX U TEXHUYECKUX 0a3ax METaJUTypru4ecKoro
IIPOU3BO/ICTBA;

- HaBbIKaMU MOKMCKA HAYYHON U TEXHUYECKON MHPOpMAIUH 110
HampasJieHUI0 «Mertamtyprus

[TK-10 crtocoOHOCTBIO OCYIIECTBIATH U KOPPEKTUPOBATH TEXHOJIOTUYECKUE TIPOLIECCHI B
METAJUIypIuy U MaTtepuanooopadoTke

3HaTh MIPUHIUIIBI OCHOBHBIX TEXHOJIOTMYECKHX IPOLIECCOB POU3BOJICTBA U
00pabOTKM YEPHBIX U IIBETHBIX METAJUIOB, yCTPOWCTBA U 000PYJOBAaHHE JUIS
UX OCYILECTBIICHUS

YmeTh BBIOMPATH pallMOHAIBHBIE CIIOCOOBI IPOM3BOJICTBA U 00PAOOTKU YEPHBIX U
I[BETHBIX METAJJIOB

Brnaners - HaBBIKAMHM PacyueTa apaMeTpOB TEXHOJIOTMYECKOTO IpoLecca;

- uH(oOpMaIeil 0 COBPEMEHHBIX METAJUTYPTrUY€CKIX TEXHOIOTHIX U
Croco6ax KOPPEKTUPOBKH TEXHOJIOTUIECKHIX TapaMeTPOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyUTOpPHAs — 4 aKaJI. 4acoB
— caMOCTOsITeNIbHAS paboTa — 72,3 aKkaJi. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas
KOHTaKTHast pabora
(B akaz. yacax)

dopma TEKyIIEero
Bun KOHTPOJIS
CaMOCTOSITETIbHOH | yCIIeBaeMOCTH U
paboThI MIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

Paznein/ rema
JIHACLUATIIINHEL

Cemectp

nal. | mpakr.
3aH. | 3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

1. 1. Beenenue

11 ens u 31349
JTUCLIUTUTHBI.
BosnukHOBeHHEe W pazBuTHE
MIPOM3BO/ICTBA METaJUIOB.
Crpykrypa
METaJUTypPTU4ECKOTO
MIPOU3BOJICTBA.

CtpykTypa  COBPEMEHHOTO
METaJUTyPTU4ECKOro  3aBOja.
Merannyprudeckue  3aBOABI CaMocTOsITEILHOE OIIK-2,
JTAHHOTO PETHOHA. 4 2 6 |u3ydeHue yueOHOI| VYcTHBII onpoc OIIK-3,
OcHoBHEIE TUTEePaTypHI TIK-10
HapOJHOXO3SIMCTBEHHBIE
3aj1a4u, penraemele B
METaJUTypTUH:

- DKOHOMHS CBIPbS, TOILIHBA,
AIIEKTPOIHEPTHU;

- MIOBBIIICHNE
MPOU3BOU-TEILHOCTH TPYHa;
- OXpaHa  OKpyarouiei
cpenbl

HWroro no pazngeny 2 6

2. 2. OUBHKO-XUMUYECKHUE OCHOBEI
MOYYCHUS] YEPHBIX M IBETHBIX
METAJIJIOB U CIUIABOB

2.1 CeipbeBble MaTepHanbl U
tormmBo.  Pynmel  u o ux
Ka4yecTBO:  KiIacCU(HKalus, CaMoCTOSITEIbHOE OIIK-2,
XUMHYECKHH cocras,| 4 4 3 |usydenue yueOHOW| VYCTHBIH ompoc OIIK-3,
(usnueckue u JUTEPaTyphl TK-10
(hu3MKO-XMMHUYECKHe
CBOWCTBA




2.2 Omrockel 1 100ABKH.
Hasnauenve u MOAroToBKa
pya k muaBke. poOGnenue u

CaMocCTosTeNbHOE
U3MeNbYCHHE, MOJTy4CHHUE JsvieHHe VIeOHoi
nopomkoB. CopTHpPOBKa U v i 3amura OIIK-2,
JIUTEPATYPHI, N
TPOXOYECHHE, YCpPEIHEHHE U 2 3 nabopaTtopHOi OIIK-3,
MIOJTOTOBKA K
oboramenue. OKyCKOBaHHE: N paboThI TK-10
1abopaTopHOI
arioMeparus u
. pabore
MPOU3BOJCTBO OKATHIIIEH Kak
croco® OKYCKOBaHUS
MOPOIIKOBBIX MaTE€PUAIOB
2.3 Meramnyprus xenesa
ITpou3BOACTBO UyryHa
[IpotuBoTOYHOE  ABIKEHHE
CamocrosTensHoe
MATCpHATOB 1 Ta30B, Harpes u3ydeHue yueOHol| YCTHBIN onpoc
LIHXTRI " y:me azq BL; 3ammap , OIIK-2,
(hUBUKO-XMMHUYECKUE 4 6 PaTypEL; . OIIK-3,
N MOJIrOTOBKA K nabopaTopHOH
MpeBpalIeHHs B HEH, N IK-10
nabopatopHon paboThI
BOCCTAaHOBJICHHE JKele3a | aGoTe
JPYTHX 3JIEMEHTOB, COCTAaB M p
HarpeB  OyTbs,  TOpEHHE
TOIUINBA
HWroro no pazneny 10 12
3. 3. CranennaBuibHBIE TPOIIECCHI
3.1 TexHOJIOTHYECKHE CXEMBI
COBpPEMEHHBIX croco0oB
IIPOU3BOJICTBA CTaJIu. CamocTosTenbHOe OIIK-2,
OcHOBHbBIE 3IEMEHTBI 2 2 |u3ydenue yueOHOW| VYCTHBII ompoc OIIK-3,
TEXHOJIOTHH. JUTEpaTyphl TIK-10
TepMonMHAMUKA W KHHETHKA
T€TEPOreHHBIX MPOIIECCOB
3.2 TIpow3BOACTBO CTanu B
koHBepTopax. OcobGeHHOCTH
GecceMepOBCKOTO u
CamocrosTensHoe
TOMAaCOBCKOTO [IPOLIECCOB. o .

. u3ydeHue yueOHoi| VYcTHBIN onpoc,
MapTrenoBckuit Tpo1Iecc. TeDATVDEL sammTa OIIK-2,
OcCHOBHEIE TIPUHIIMIIBI 2 3 PaTypel, . OIIK-3,

HOATOTOBKA K 1abopaTopHOI
mporecca W KOHCTPYKITUH o TIK-10
N nabopaTtopHOH paboTsr
MapTCHOBCKUX IIC4YCH.
pabote
TexHOoNOTus MIaBKy.
JIByxBaHHBIE
CTAJICIIJIABUJIBHBIC arperarbl
3.3
KucnopomaHo-KOHBEPTOPHBIH
po1iecc. Hcxonusie CamocrostensHoe | YcTHblil onpoc,
Marepuabl, MpOIyBKa n3ydeHune y9eOHo!|  KOHTPOJbHAs OINK-2
KHUCIIOPOJOM CBEpXY, 2 3 JIUTEPaTypBHl, pabota Nel, OIK 3’
M3MEHEHHE COCTaBa MeTalia, MIOJTOTOBKA K 3aIuTa K 10’
IJaka ¥ Trasa M0  XOmy 71a00paTOpHOI 1abopaTopHOM
mporecca. pabote paboTsr
VYcTpoilicTBO KOHBEpTOpa H
TUTAaHUPOBKA IIeXa
Wroro no pazneny 6 8
4. 4. TIpou3BOACTBO LBETHBIX
METaJUIOB
CamocTosaTenbHOoe
u3ydeHue y4eOHoi | YcTHBII onpoc
4.1 Knaccuguxarms u y;me aqu . sammap ? OIIK-2,
CYITHOCTh TEXHOJOTHYECKHUX 2 3 PaTypet; . OIIK-3,
MOJrOTOBKA K nabopaTopHOH
MIPOLIECCOB o TK-10
nabopaTtopHOU paboThl

pabote




4.2 OcobennocTn
MIPOU3BO/ICTBA JIETKHX,
TSDKENBIX, TYTOIUTABKHX
LBETHBIX METAJIIOB

CamocTosTenbHOe
u3ydceHHe y4eOHOH
JIUTEpaTypBhl;
MIOJTOTOBKA K
ayJUTOPHOU
KOHTPOJIBHOH
pabote

VYcTHBIi ompoc,
KOHTDOJIbHAS
pabora 2

OIIK-2,
OIIK-3,
IK-10

Uroro mo pazneny

5. 5. TTonyyeHne CIUTKOB U JIUTBIX
3arOTOBOK YEPHBIX M IIBETHBIX

MCTaJJIOB

5.1 TloiyueHue CIMTKOB U
JIUTBIX 3arOTOBOK YEPHBIX H
[BETHBIX METAJIOB

6,3

CamocrosTensHoe
u3ydeHue yueOHon
JNTEPATypPHI

YcTHBIH onpoc

OIIK-2,
OIIK-3,
MK-10

Uroro mo pazneny

6,3

6. 6. Teopus u TEXHOI
JIUTEHHOTO MPOM3BOJICTBA

OTrus

6.1 CoBpeMeHHOE COCTOSIHUE
u 3HAYCHHE JINTEHHOTO
MIPOM3BO/ICTBA B
MAaIIHHOCTPOCHHH.
Knaccugukanus
HM3TOTOBJIEHUS
JIureiinrie CBOICTBa
CILIABOB. Hcnons3oBanue
JUarpaMMbl  COCTOSIHUSL ISt
OLIEHKH JINTEMHBIX CBOMCTB.
OO6mias TEXHOJIOTHYECKas
cxeMa HM3TOTOBJICHUS
OTJIMBOK.

CymHoCTh JUTBS B
MECYaHO-TJINHUCTBIE (HOPMBI.
MoenbHbIN KOMILJIEKT.
®dopmoBOUIHBIE u
CTEpIKHEBBIC CMECH.
Crioco0sr (hopMOBKH.
TCXHOJ’IOFI/IZ HN3TrOTOBJICHUA
CTep KHEN

CIoco0oB
OTJIMBOK.

CamocTrosTenbHoe
u3ydeHue yueOHon
JNTEPATYpPEI

VYcTHBIH onpoc

OIIK-2,
OIIK-3,
IK-10

6.2 3amuBka QGopM U
OXJIAXIEHHE  OTIMBOK B
dopme. OOpyOKa M OYHCTKA
otnuBoK. KoHTposs kauecTBa
OTJIMBOK.

W3roroBneHne OTIUBOK B
000JI0YKOBBIX (hopMax.
H3roroBieHue OTIMBOK IO
BBITTOJTHSIEMBIM MOJIEIISIM.
W3roroBneHne OTIUBOK B
METAITMUECKUX hopmax
(KO-KWIIsX).

Usrorosnenue OTJIMBOK
LHEHTPOOCKHBIM JIUTHEM.
Usrorosnenue OTJIMBOK
JIUTBEM  TIOZ,  JaBIICHHUEM.
TexHOoJIOrnYeCcKre
OCOOEHHOCTH HM3TOTOBJICHHS
OTJIMBOK U3  Pa3JIMYHBIX
CIIJIaBOB.

CaMocCTOsITEIBLHOE
u3yJeHune yaeOHon
JUTEPATyPhI

YcrHbll onpoc,
3aIIuTa
mabopaToOpHBIX
pabot

OIIK-2,
OIIK-3,
IK-10

Wroro no pazneny

7. 7. OcHOBBI  TeOpHH
TEXHOJIOTHYECKHE

u

HPOLIECCHI

00paboOTKN METAIUIOB JaBJICHUEM




7.1 OcCHOBHBIE  CIIOCOOBI

00paboT-Ku METaJUIOB
nmasieHueM (OMJZ) u wux
XapaKTepUCTHKA
TeXHOJIOTUYECKHE CXEMBI
MPOKATHOTO MPOU3BOJCTBA
Teopetnueckue

MPEATNTOCBUIKHA TIOCTPOCHUA
TCXHOJIOTHYCCKUX IIPOLECCCOB

CaMocTOATEeNBEHO
OMU. .
U3yucHHe y4eOHOMH
DneMeHTbI TEOpUU
JIUTEPaTypHI; KonrposnbHas
MPO-KaTKH. Kanubposku
MOJATOTOBKA K pabota Ne3, OIIK-2,
MPOKATHBIX BaJIKOB. .
. 6 KOHTPOJIBHON 3aImTa OIIK-3,
Texnomornyeckuii  mporecc N
pabore; nabopaTopHOi TK-10
MPOU3BOJICTBA mpokara.
MOJIrOTOBKA K paboTh
OOmas cxema HOPOU3BOJCTBA o
nabopatopHoOn
nmpokara. OCHOBHBIE CXEMBI
pabote
MIPOU3BO/ICTBA
MOTYTIPOTYKTA.
CoBeplIeHCTBOBaHNE
TEXHOJIOTHH,
HUHTEHCU(PUKAIINN u
ONITHMU3ALMS TIPOU3BOJICTBA,
pa3BUTHE MAJOOTXOAHBIX H
JHeprocOeperaromx
TEXHOJIOTHH
7.2 CyIrHocTb u
TEOPETHYECCKUE OCHOBBI
nporecca BOJIOUEHHSI.
poLt - CaMocTosITenpHOE 3amura OIIK-2,
VYerpolicTBo u THITBI . .
6 |u3ydenue yueOHoU| mabopaTtopHO OIIK-3,
BOJIOUMJIBHBIX CTaHOB.
. JIUTEPaTypPbl paboThI TIK-10
BoJIOYHIBHBIT MHCTPYMEHT.
TexXHONOTHYECKHEe OTIepaIu
TIPY BOJIOYCHHUH
7.3 CymHocTh, 0COOEHHOCTH
U TEOPETUUECKHE OCHOBBI
nporecca MPECCOBAHMS.
@dakTopbl, BIMSOOIAE HA
HEPaBHOMEPHOCTh
nedopmalum npu
MPECCOBAHUH.
I'maposkerpysus.
Ap Py CamMmocTosITEILHOE OIIK-2,
Hcnones3oBanue  aKTUBHBIX - .
6 |usydenue yueOHOMH| VcTHBIH ompoc OIIK-3,
CHII TpeHHs npu
JIUTEPATYPbI TIK-10
npeccoBanuu. O60pynoBaHue
u MHCTPYMEHT JUTSt
npeccoBaHusi.  TexHOJOTHs
MPECCOBaHMSI.
Koska. CBoOonHasi KoBka u
mramioBka (oObeMHas U
JIUCTOBAs). Cxembl
MPOLIECCOB KOBKH.
Wroro no pazneny 18

8. 8. [IlpuHummsl ¥  BHABI
TEePMHUUYECKOH 00paboTKH

pas3JIMYHbIX TUIIOB CIIJIABOB




81 Bumel ®  pexXuME

TEpMOOOPabOTKH. OTxwur,
ro BHALl M Ha3HAYEHUE.
;I(()) Man§3a st 3 cian:l CaMoCTOATEIHEHOE OIIK-2,

p s ’ 2 8 |usydenue yueOHOU| VYCTHBIH ompoc OIIK-3,
3akanka. Br1-60p

JUTEPATYPBI TK-10
TeMIIepaTypsl 3aKaJIKH.
3akanounbie cpenpl. OTIycK
cranu. Bunbl v Ha3HaYeHUE.
HUroro no pazaeny 2 8
Uroro 3a cemectp 34 34 72,3 SK3aMeH
ITK-2,0I1K-

Hroro no aucumruinye 34 34 72,3 SK3aMeH 0 0

3,I1K-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30Ba-TEIbHBIX TEXHOJOTUI B IPENOAABAHUU AUCLUUIIIMHBI «OCHOBBI METAJULYpPrU4eCKOro
IIPOM3-BOJCTBA» UCIIOJIb3YIOTCSA TPAJULIMOHHAS U MOLYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
IIpeI-CTaBJIeHUH 10 Kypcy «OCHOBBI METaUIyprU4e€CKOro IPOU3BOJICTBA» IMPOUCXOIUT C
MCIIOJIb-30BAaHUEM MYJIbTUMEAUNHOIO 000py10BaHUS.

Jlekuuu NpoxoAsT Kak B TPAJULIMOHHOHN (hopMme, Tak U B (popMe JIEKLNH-KOHCYIbTallUH,
/1€ TEOPETUUECKHUI MaTepuall 3apaHee BbIIAeTCs CTYIEHTaM /Il CaMOCTOSI-TEJIbHOTO U3y4eHus,
JUld  TOATOTOBKM BOIIPOCOB JIEKTOPY, TakUM 00pa3oM, JIEKLUs MPOXOAUT IO THUIY
BOTIPOCHI-OTBETHI-AUCKYCCHsl. HeKoTopble JEeKIMU MPOXOAAT B BUJIEC MPOOJEMHON JEKIUH C
OCBELICHUEM PA3JINYHbIX HAYYHBIX IOJXO/10B K IIOCTABJIEHHOM ITpobiieme.

JIeKIIMOHHBIN MaTepuan 3aKperuIsieTcsl B Xo/1e JIabopaTtopHbIX padoT. [Ipu mpoBeaenuun
71a00paTOPHBIX 3aHATUH HCHOJB3YETCS] METOJ KOHTEKCTHOIO OOY4eHHUs, KOTOPBIH MO3BOJSET
YCBOUTHb MaTe€puayl IIyTEM BBISBICHHUS CBSI3€H MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHe-HueM. Ilpu mpoBeneHun 1a0OpaTOPHBIX 3aHATUH HEOOXOAMMO IIEJIEHAIIPABICHHO
NepEeXo-IUTh OT PEHpPOAYKTUBHBIX METOJOB OOydYeHHs K YaCTUYHO-TIOMCKOBBIM U
MCCIIE0BATEIb-CKUM METOAaM, Pa3BUBas JIOTHUECKOE MBIIIJICHUE, YMEHUE apIyMEHTUPOBATh U
OTCTauBaTh COOCTBEHHOE MOHMMaHME Bompoca. C 3TOH 1elIbi0 BO3MOXHO HCIIOJIb30BAaHHE KAaK
TPaJULM-OHHOM, Tak MpoOIEeMHON 00pa30BaTeIbHON TEXHOIOTHH.

Ha 3amsTusax  nesnecooOpasHO — MCHOIB30BATh  TEXHOJOTUK  KOJJIEKTMBHOIO
B3aUMOOOY-ueHMsI, COBMeIlas ee ¢ TexHolorued mnpobisemHoro oOyuenus. Ilpy sTOM
HEOOXOJUMO  MO-BbIIIATh  I103HABATEJIbHYI0  AKTUBHOCTb  OOYyYarOIIMXCs, OpraHu3ys
CaMOCTOSTENIbHYIO Pa0OTy KaK MCCIIEJ0BATENIbCKYIO TBOPUYECKYIO 1€ TENbHOCTb.

Crenyer MCHONB30BaTh KOMILIEKC WHHOBALMOHHBIX METOJOB AKTHBHOTO OOydYeHWUS,
BKJIIOYAOIUI B ce0sl:

- co3maHue TNpPOOJIEMHBIX CHUTyallMii C MOKa3aTeIbHBIM pEIICHHEM TPOOIEMBI
npernoja-pareiaeM u 0e3 Hero;

- CaMOCTOSITEIbHYIO TOUCKOBYIO JESATEIbHOCTh B PEIIEHUH MPOOJIEM, HAINPABIAEMYIO
IPEnoJIaBaTeseM;

- CaMOCTOATENbHOE  pelleHHe MpobsieM  O0ydalomUMHCS 1OJ  KOHTPOJIEM
IpenoiaBaTe-ysl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHUS BO3MOXHA C HCIHOJIb30BAHUEM
CJle-1yIOIIUX IIPUEMOB:

- PACKpbITHE IpenojaBaTesieM INPUYMH W XapakTepa HEyAad, BCTPEYAIOIIUXCS IpHU
pe-1eHuu npoodiem;

- IEMOHCTpALUS Pa3HbIX MOXO0/I0B K PEIIEHUI0 KOHKPETHON MPOOIIEMBI;

- QaHAJIN3 MOJYYEHHBIX PE3yJIbTAaTOB U OTHICKAHUE TPAHUI] UX IPUMEHUMOCTH U JIP.

IIpu mnpoBeneHMM 3aKIIOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBIIBUTH CTENEHb
Ipa-BUJIBHOCTH, 00bEeMa, INTyOWHBI 3HAHWW, YMEHUM, HABBIKOB, MOJYYEHHBIX MPH HU3yUCHHUH
Kyp-ca Hapsay C BBIABICHHEM CTENEHU CAMOCTOSITEIBHOCTH B TNPUMEHEHUHM IOJYyYEHHBIX
3HAHUM.

ITpu npoBeneHnH 1a00PaTOPHBIX 3aHATUN UCHOIB3YeTCs paboTa B KOMaHAE M METO-JIbI
IT.

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXxcst
[Ipencrasneno B npuiioxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.
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yueOnuk / B.A. burees, K.H. Bnosun, B.M. Konokossies, B.M. Canranuk. — DJIeK-TPOH. JaH.
—  Cankr-Ilerepbypr :  Jlams, 2017. — 616 c¢. — Pexum gocryna:
https://e.lanbook.com/book/90165 . — 3aru1. ¢ skpaHa.

2. Usne, C.A. Mertamypraueckue TEXHOJIOTUU. MeTamnyprus 4Y€pHBIX METalIoB
[Dnek-tponnbiii pecype] : yuebnoe mocobue / C.A. UBnes, M.II. KinroeB. — DaeKTpoH. gaH. —
MockBa: MUCHUC, 2017. — 45 c. — Pexum npocryma: https://e.lanbook.com/book/108106.—
3ari1. ¢ ’KkpaHa

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Konecnukos, 0. A. Meramutypruueckie TEXHOJOTUU B BBICOKOIIPOU3BOJIUTEIILHOM
KOHBepTEpHOM Iiexe | yuebHoe mocobue / FO. A. Konecuukos, b. A. Bynanos, A. M. CTonspos ;
nox pea. B. A. bureesa; MI'TY. - [2-¢ u3n., moarot. mo med. u3a. 2015 r.]. - MarHuToropek :
MI'TY, 2016. - 1 osnekrpod. ont. guck (CD-ROM). - 3arm. ¢ TuTya. 93KkpaHa. -
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1
/1131421/2674.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpo-00bekT. - Tekcr :
ANIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM

2. benseB, C.B. OcCHOBb METAIyprUYECKOr0 H JIMTEHHOTO MPOU3BOJCTBA
[DnexTpoH-HBIH pecypc] @ yuebHoe mocobue / C.B. bense, N.O. Jleymun — PoctoB Ha J{oHy;
®enuxce, 2016, - 1l6c. ISBN  978-5-222-24740-2 — Pexum  Jjocryna:
http://znanium.com/catalog/product/908672

3. borateipeBa, E.B. TexHonoruueckre pacyeTbl B METALTYPrHMM I[BETHBIX METAJJIOB
[DnexTponHbIit pecype] : yueonoe nmocooue / E.B. Borareipea. — Dnektpon. Jlan. — Mocksa :
MUCHC, 2017. — 71 c. — Pesxxum gocryna: https://e.lanbook.com/book/108124. 3ar:. C skpana.

4. burees, B. A. Meramutypruyeckue TEXHOJOTMH B BBICOKOIPOM3BOAUTEILHOM
3IIEK-TPOCTAICIIABIIBHOM Iiexe | yueOHoe mocodue / B. A. Buree, A. M. Cronspos, A. X.
Bamuxmetos ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). -

3aru. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2662. pdf&show—dcatalogues/l/113l
349/2662.pdf&view=true(mata o6pamenus: 04.10.2019). - Makpoodsekr. - Tekct

AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.
5. Brosun, K. H. Bbibop miaBUiIbHBIX arperaroB W pacyeTbl IIUXTHI JAJS BBIJIABKU
qy-ryHa u ctaiu : yueonoe nocooue / K. H. Baosun ; MI'TV. - Maruautoropck : MI'TVY, 2016. - 1

anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2719.pdf&show=dcatalogues/1/1132
029/2719.pdf&view=true(mata o6pamenus: 04.10.2019). - Makpooosekr. - Tekct

AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

6. Bnosun, K. H. M3rotoBieHne MOACTBHBIX KOMIUIEKTOB B JINTEHHOM IMPOU3BOJICTBE
[yueonoe mocoome] / K. H. Bmosun, H. A. ®cokructos, E. B. Cunwnnkuit ; MI'TVY. -
Marautoropck @ MITY, 2017. - 223 c¢. : Tabm, wuin., nguarp.,, cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2703.pdf&show=dcatalogues/1/1131
715/2703.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooObekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0908-3. - ImMeeTcs medaTHBIN aHAIIOT.

7. BnosuH, K. H. TexHonorndeckre 0COOCHHOCTH MMPOU3BOICTBA KPYITHOTO



cranpHOTrO UThs | MOHOrpadus / K. H. Bnoeun, A. C. CaBunos, H. A. ®eoktucros ; MI'TY. -
[2-e u3na., moarot. mo med. u3a. 2015 r.]. - Maruutoropek : MI'TY, 2016. - 1 371eK-TpOH. OIT. JUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2653.pdf&show=dcatalogues/1/1131
160/2653.pdf&view=true (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTynHbI Takke Ha CD-ROM.

B) MeToauyeckue ykazaHusi:

1. Memaskuna JI.U., Ilokawamo B.B. Knaccudukanms u mapkupoBka crajiedl u
cIIa-BOB. BapraHTBI KOHTPOJIBHBIX 3a1aHuid: Yueb. mocooue.Marautoropck: 'OY BO«MI TY »,
2012.

2. Memakuna JILWM. HM3yueHue  KOJUIGKIIMM  MaTepUaiOB  JIOMEHHOTO |
CTaJIeTIaBHUIIb-HOT'O MIPOU3BOACTB. MeTo/1.yKa3. K mpakT.pad. Marauroropck: 'OY BO «MI'TVY»,
2015.

3. JLW.MemaBkuna V3yueHue OCHOB TIPOKATHOTO MPOW3BOJCTBA Ha MpUMEpE
Maruu-toropck: 'OY BO «MI'TVY», 2014.

4. MemaBkuna JI.M. U3ydyeHnue cTpoeHus: CTAIbHBIX CIMTKOB. MeTo/.yKa3. K j1ab.pad.mo
Kypcy «OCHOBBI Mpou3BOJCTBAa U 00paboTku MeramioB». Maruutoropck: 'OY BO «MI' TV,
2015.

5. IImatoB C.U., CaBenbeBa P.H. u ap. TexHonoruss KOHCTPYKLIHOHHBIX MaTEpUaJIOB.
Jlaboparopusrii mpakTukym, Marautoropck: 'OY BO «MI'TVY», 2017

METOAUYECKHUE YKA3AHUA JUIA OBYUHAIOLIIMXCA

10 OPT AHU3ALIMM CAMOCTOSITEJIBHOM PABOTHI I10 JIMCLIMITJIMHE

«OCHOBBI METAJLTYPTrUYECKOTO IPOU3BOICTBAY

CamocrosiTenbHass paboTa crocoOCTBYeT (HOPMHPOBAHHIO Yy OOYYAIOIIUXCS HABBIKOB
paboThl C JUTEPaTypol, Pa3BUTHIO YMCTBEHHOIO TpyJa U IMOUCKaM B NPHOOPETEHHH HOBBIX
3Hanuii. CamocrosTenbHass paboTa BKIIOYAeT T€ pa3feibl Kypca, KOTOpbIE HE TOIYYHIIH
JI0-CTaTOYHOI'O OCBEIIEHUS Ha JIEKIUAX 10 NMPUYUHE OTPAHUUYEHHOCTH JIEKIIMOHHOTO BPEMEHHU U
Oonpmioro oObema wu3ydaemoro Mmatepuana. Orcrojga ciegyer, uTo 0e3 cepbe3HOu
CHUCTEMAaTH-YeCKOM  CaMOCTOSITENIbHOW  pabOThl  MOMY4YUTh TpeOyeMylo TOATOTOBKY K
IPOMEKYTOYHOU aT-TECTallMu HEBO3MOXKHO. OCBOEHHUE MPOTpaMMBbl Kypca MpeAIoiaraeT, 4To Ha
CaMOCTOSITENIb-HOE M3y4YeHHE AMCLUIUIMHBI CTYACHT JOJDKEH MpeNycMaTpuBaTh B CPEIHEM IO
YeThIpe Yaca B HeJIeNI0 Ha IPOTSHKEHHH BCETO CEMECTpa.

JUist TydIero ycBOe€HHs U3J0KEHHOT0 MaTepHasa, HeoOX0IMMO MOBTOPEHUE MaTepHra-ia,
IIPOMJIEHHOT'O paHee.

Taxxe He0OXOMMO FOTOBHUTCS K BBIOOPOUHOMY OIIPOCY, PE3YJIbTaThl KOTOPOI'O BIUSIOT
Ha OKOHYATCJIbHYIO OLICHKY IO JUCIUIIIIMHE.

OcHOBHasi 4YacThb BpEMEHH, BBIJCJIIEHHAas Ha BBIOJHEHHE JAaOOpaTOpPHOl pPabOTHI,
3a-Tpa4uBacTCd Ha CaMOCTOATCIBHYIO IIOATOTOBKY. CTYILCHT JOJDKEH IIOHUMAaThb, 4YTO
METOANYE-CKOE OIMCaHHEe — 3TO TOJBKO OCHOBAa JJISi BBIMOJHEHHUS pPAa0OTBHI, YTO HABBIKH
SKCIICPUMCHTU-POBAHHNA 3aBUCAT HE OT KAYECTBA OIMMUCAHUA, 4 OT OTHOIICHUA CTYACHTA K pa60Te u
410 (pop-ManbHO, 6€3lyMHO MPOJieIaHHbIE U3MEPEHHUS — ATO MMOTPAYeHHOE BIYCTYIO BpeMs. Eciu
oOyyJaronuiics mpucTynaeT K pabore 0e3 4YETKOro MPEACTABJICHHS O TEOPHUU H3y4aeMOTO
BO-TIPOCA, OH HE MOXKET «y3HaTh B JUII0» (PU3NYECKOE SBICHUE, HE CYMEET OTJICIUTh U3ydaeMblii
b (}eKT OT cydalHBIX MTOMEX, a TAK)KE€ OKAXETCS HE B COCTOSHUU CYIUTh 00 MCIPABHOCTH H
HEHCIIPABHOCTH YCTAHOBKHM. DTOMY JTally BBIMOJIHEHUS pabOTHI IPEIIIeCTBYET «IOMYCK K
paboTe». DTOT 3Tanm HEOOXOAUM M MO TOW MPUYMHE, YTO B JIAOOPATOPHOM MPAKTUKYME YacTo
U3y4aeTcs TEMBI, ellle He MPOYUTAHHBIE Ha JICKIMSX U J1a)Ke He BKIIOUEHHBIE B JIEKIIMOHHBIH KYypC.
Jnst oOnmerdeHus moAroTOBKH K



claye TEOpPEeTUYECKOro Marepuana I0JE€3HO OTBETHTh Ha KOHTPOJBHBIE BOIPOCHI,
c(OpMyYITHPOBAHHBIE B METOAUYECKOM OITMCAHUH.

Beinonnenue nabopaTtopHbIX paboT ocyuecTBiaseTcs rpynnamMu. Kaxaomy cTyaeHty B
rpynre BBIJACTCS HMHAUBUAyalbHOE 3adaHue. B KoHIe npoBeneHUs pabOThl pe3ysbTaThl
000011at0Tcs B BUIE TaOIuULl, TpaUKOB, 3apUCOBBIBAIOTCS U3YUEHHBIE MUKPOCTPYKTYPBHI.

Jis moBbimieHUsT YPPEKTUBHOCTH CAMOCTOSATEIBHOW PabOThl HEOOXOJUMO T'PaMOTHO
paciuianupoBaTh Bpems. [1o3ToMy HE00X0AMMO TOYHO OIPEIEIUTe CBOKO Lieib. Eciau ¢ camo-ro
Hayaja BBl OINpPENENUTE «IIYHKT Ha3HAuUCHHs», €CTECTBEHHO BBl JOCTHUTHUTE €ro HaMHOTO
obicTpee.

CocpenoToubTech Ha IIIABHOM: BO3bMUTE JINCTOK OyMaru U 3allMIIUTE Ha HEM B IOPsII-Ke
BOXHOCTH CaMble CpPOYHBIC Jlefla W HE MPHUCTYNalWTe K CIEAYIOIIeMY, TOKa HE 3aKOHYHUTE
npeabIayIee.

[TpunymeiBaiite cebe MOTHBALMU, HEOOXOIMMO MPEBPATUTHh CBOM 3aHATHUS M3 «HAI0» B
«Xxoyercs». YCTaHOBUTE TBEpIble CPOKH, IPHUYEM CPOKHM JOJDKHBI ObITh peaibHbIMH. He
OT-KJIaJbIBaliTe 3aIUIAHUPOBAHHOE JEJI0 €O JIHSA Ha JAeHb. Ilpucrymaiite k aemy cpasy xe.
Hc-nonp3yiiTe BpeMs NOIHOCTbIO. Bcerma ecTte BO3MOXKHOCTH HAMHOTO YBEJIWYHMTH CBOE
MIPOM3-BOJUTEIHHOE BPEMS, ITOJTHEE €T0 UCTIONB3YSI.

Ananu3 yueOHOM JsuTepaTypbl NO3BOJMJ BBISIBUTH, 4YTO HAa YPOBHE BBICIIErO
o0pa3o-BaHMs ycHelmHoe oOydeHHE HEBO3MOXKHO 0€3 Hajauuus OIpPEIEIeHHOIO YpOBHS
MHTEJUIEKTY-aJIbHOTO pa3BUTUA. UeM Jydlle pa3BUTHl Y YEJIOBEKA IO3HABATEJIbHbIE MPOLECCHI,
TeM 0oJiee ClIOCOOHBIM B OOYYEHUH OH SIBJISIETCS, TO €CTh OT YPOBHSI Pa3BUTHS NO3HABATENIbHBIX
IPO-11€CCOB 00YYAIOLINXCS, 3aBUCUT JIETKOCTh U 3()(HEKTUBHOCTH UX O0yUECHHUSL.

[Ipy moOATrOTOBKE K 5K3aMEHY YIOPSAAOYbTE CBOM KOHCIIEKTBI, 3aIHCH, 3aJaHMHA.
[Tpu-xkuHbTE BpeMs, HEOOXOAMMOE BaM JJsl MOBTOPEHMs Kaxaoi dactu (O0ka) marepuana,
BBIHO-CUMOTO Ha 3k3aMeH. COCTaBbTe pPaCHHCAHUE C YUETOM CKOPOCTH MOBTOPEHHsS MaTepHaa,
JUIS 4ero: pa3ziesIuTe BONPOCHl Ha 3HAKOMBbIE (I10 JIEKIIMOHHOMY KYypCY, 1a00paTOPHBIM 3aHATHUSM,
KOHCIIEKTUPOBAHHIO), KOTOPhIE TMOTPEOYIOT JIUIIb MOBTOPEHHS M HOBBIE, KOTOPBIE MPHICTCA
OCBauMBaTh CaMOCTOATENbHO. HauHuTe ¢ TeM XOpoumo BaM M3BECTHBIX M 3aKpeluTe HX C
[O-MOIIIbI0 KOHCIEKTa U y4eOHHKa; 3aTeM IOINOJHUTE CBOM TEOpeTHYECKH Oarak HOBBIMU
3HAaHUSIMH, 00513aTEILHO BOCIOIb30BABIINCH PEKOMEHIOBAHHOM JINTEpaTypoil.

[IpaBUIBHO WCHONB3YWTE KOHCYNIBTAIlMM, KOTOpPHIE TIPOBOJHMT IIPETIOAaBATENb.
[Tpu-xoauTe Ha HUX C 3apaHee MPOPAaOOTAHHBIMU CaMOCTOSITEIbHO BOMpocaMu. Bl moxere
MIOJTy-YUTh Pa3bsICHEHHUE TI0 TIOBOJTY CIIOXKHBIX, HE JI0 KOHIIA TIOHSATHIX TEM, HO HE pAaCCUMTHIBAITE
BO BpPeMs1 KOHCYJIbTALMU HA HCYEPIIBIBAIOILYIO HH(OPMAIIUH 110 COJEPKAHUIO BCETO Kypca.
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CamocrosarenbHass paboTa CTYAGHTOB — OTO IUIaHUpyeMas paboTa CTYJCHTOB,
BBINOJIHSAEMAs] MO 33JaHUI0 M IPHU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelsi, HO 0e3 ero
HENOCPEACTBEHHOI'O yYacTHsI.

AymuTtopHas caMocTosiTelbHas pa0oTa CTYAEHTOB Ha JabOpaTOPHBIX 3aHATHSIX
OCYILECTBIISICTCS 11O/ KOHTPOJIEM TPENoJaBareisi B BHJE BBINOJHEHHS JaOOpaTOPHBIX pador,
pelIeHus 3a1a4 U TECTOB.

BueaynutopHass camoctosiTenpHas paboTa CTYAGHTOB IMPENNOJaracT MOJIrOTOBKY K
JEKIMOHHBIM U Ja0OpaTOpPHBIM 3aHATHSAM (KOHCIIEKTHPOBAaHUE MaTepuajga [0 TeMaM,
PEKOMEH/IOBAaHHBIM K CaMOCTOATEIBbHOMY M3yYEHHIO; CAMOCTOSATEIBbHBIA 0J00p UCTOYHUKOB U
JUTEPATyphl, KOHCHEKTUPOBAHME, IOAIOTOBKA K 3allIMUTE); H3ydyeHHE Y4yeOHO-METOIUYECKOi
JUTEPaTyphl, KOHCIEKTOB JIEKIHi; TMOATOTOBKY K ayJUTOPHBIM KOHTPOJBHBIM paboTaMm H
JK3aMCEHY.

Ilepeuenv nabopamophvix 3auamuti

N3yueHune KOUIeKIUHU ChIPhIX MATEPUaIOB JOMEHHOIO U CTAJEIUIABUIIBHOTO MPOU3BOJICTBA
[Tpon3BoACTBO YyryHa B JOMEHHOM 1eun

[Ipon3BOACTBO CTANIM B KUCJIOPOIHBIX KOHBEPTEPAX

[Tpon3BOACTBO CTaNM B JYroBBIX 3JIEKTpoIeyax

Bnusinue paznuyabix (pakTOpOB Ha BEIHUMHY YCAJA0YHON PAKOBHHBI

DopMOBKa 10 Pa3bEMHBIM MOJIEISIM.

JledexThl OTIUBOK.

8. M3yueHne 0CHOB NMPOKATHOTO MTPOU3BOJICTBA HA TIpUMEpPE 00KUMHO-3ar0TOBOYHOTO CTaHA.
9. UccnenoBanue reoMeTpuy ovara ae(opmamnuu npu npoxkaTke.

NoabkowhE

IIpumepHbIe BApHAHTHI TECTOB

1. Kakue okcuabl ABJISIIOTCH PYJIHBIM MHHEPAJIOM KeJIe3HbIX pya?
A) Fe,Os, Fe304, FECOa. E) SiOz, A|203, CaO. C) CO, SO, COs.

2. Kakue apoOM/IKM NPUMEHSIIOT 1JISl APO0JIeHUsI XPYNKHUX MOPOJ HEBbICOKOW M cpeaHei
npo4HocTu?
A) llexossie. b) Bankossie. C) Konychsie. J[) MonoTkoBbIe.

3. Uro siBJIsieTCS MPOAYKTAMU IOMEHHOM MIABKHU?
A) Cranp, mnak. b) Uyryn, nuak. C) Lement. /) [Tnactmaccer.

4. Ilo kakoMy NPpPH3HAKY CTaJM KJIACCHPUUMPYIOT Ha KHISIIHME, CHOKONHBbICE H
MOJIyCHIOKOIHbIE?

A) Tlo xumuueckomy coctaBy. b) Ilo naznauenuto. C) Ilo cremenu packucnenHoctu. J[) Ilo
Ka4eCTBY.

5. KakoBo npenenbHoe coaep:xanue cepbl U (pochopa B BLICOKOKAYECTBEHHBIX CTAIAX?
A) S -0,05%, P-0,04%.5)S-0,015%, P-0,025%.C)S-0,025%, P -0,025%. 1) S —
0,035%, P -0,035 %.

6. Kakumu paxkTopamm onpenessiercsi Kpucraajau3auus?

A) Yucnom 4acTull HEpaCTBOPUMBIX MPUMECEN U HATMYMEM KOHBEKTHBHBIX ITOTOKOB.

b) UuciaoM IEHTPOB KPUCTAUTM3AINU M CKOPOCTBIO POCTa KPUCTALUIOB M3 3TUX IeHTpoB. C)
Crenenslo nepeoxnaxaeHus cruiasa. /[) CkopocTsio 0TBOAA TEILIA.

7. Kakue crioco0bl 00pad0oTKHM MeTa/VIOB OTHOCAT K 00pad0oTKe MeTa/VIOB JaBJIeHHeM?
A) Touenme, cBepnenue, ¢pesepoBanue. b) KoBky, mrammoBky, mpeccoBaHHE, MPOKATKY,



BosioueHue. C) Tepmuueckyro 06pabotky. /]) Tepmomexanudeckyro o6paboTKy.
3agaum 111 CAaMOCTOSITEILHOM PadoThI:

3aoaua 1. OmnpenenuTh pacxoJ, TEXHUYECKH YHUCTOTO KHUCIOpOAa Ha MPOAYBKY
MeTayIomuxThl, cocrosuie n3 100 T soma u 300 T )KUAKOTO YyryHa, UMEIOLIETO XUMUYECKUI
CcOCTaB OJM3KHUHA K CpeaHUM 3HadYeHHsIM coctaBa uyryHoB IIAO «MMK»y», npu BbIIIaBKE B
KOHBepTepe aBTOKY30BHOH cranu tumna 0810.

3adaua 2. Cxonbko u3BectH, conepxkameit 90 % CaO, moxHo mnomyuuts u3 500 T
W3BECTHSKA, €CITM B HeM conepxkutcs 95 % CaCO; ?

3aoaua 3. Onpenenmits COCTaB HaMEPTBO  OOOMOKEHHOro  jgosiomMuta CaTKMHCKOTO
MecTopoKIeHus, coaepkamiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % A1,0;; 0,43 %
Fe,Os; 0,01 % Mn304; 46,72 % 1.1, (TOTEpH TPH MPOKATUBAHUH ).

3aoaua 4. Cxonbko u3BecTy, coneprkaieit 85 % CaO, moxxHo nomyunts u3 1000 T u3BecTHsIKA
AranoBckoro MectopokaeHus1? M3BecTHsIK ArarnoBcKOro MecTopoxieHus coaepkur 52,77 % Ca0O; 3,2
% MgO; 0,8 % SiO»; 0,1 % S 1 43,13 % 111 (oTepH MPHU MPOKATMBAHKH).

3adaua 5. OnpenenuTb BBIXOA U COCTaB U3BECTH, MONYYEHHOMN M3 MU3BECTHSKA TYpProskcKoro
MECTOPOX/IEHHS, €CIM B Hel mocie oOxwura ocraioch 5 % mn.m.am. M3sectHsxk Typrosikekoro
MecToposkaeHus conepkut 54,3 % Ca0; 0,4 % MgO; 1,0 % SiOy; 0,27 % Fe;03; 0,08 % P; 0,1 % S u
43,85 % ILILIIL (TTOTepU MPU MPOKATTUBAHUH).

3adaua 6. Onpenemts oKUCIUTENBbHYIO criocoOHOCTh okarbiel CCITIO, conepkammx 64 %
Feoswm 11 2,5 % FeO.

3adaua 7. OnpenenuTs OKUCIUTENBHYIO CIIOCOOHOCTH arsiomepara, coaepxariero 60 % Feqsy, u
15 % FeO.

3adaua 8. OnpenenuTb OKUCIUTENBHYIO CIIOCOOHOCTh OKAIUHBIL, coepkatteit 70 % Feysy 1 73
% FeO.

3aoaua 9. Cxonbko usBectH, copepikarieit 85 % Ca0, morpedyercs mist onutakoBanus 0,7 % Si
B 300 T )KHOKOT0O METaUIa, €CIIH OCHOBHOCTD IIIaKka-3,5 ?

3aoaua 10. Ha CKOJIBKO TIOBBICUTCS OCHOBHOCTbD IUTAKA, €CJIM K 35 T IIJIaKa, COACPIKaIIEro
43 % CaO u 13 % SiO, no6aButh 7 T u3BectH, coaepxkarieii 87 % CaO u 2 % SiO; ?

NPUJIOKEHUE2

Komnerenmust OIIK 2, OIIK 3, IIK 10 d¢dopmupytoTcss B mpolecce OCBOCHHS
00pa3oBaTeNbHON IPOTrPAMMBI.

a) Ilmanupyemble pe3yibTaTbl OOyY€HHUST U OIICHOYHBIE CpEICTBA JUIsl MPOBEACHUS
IIPOMEXYTOUYHOM aTTeCTaluu:

CrpykTyp
HBII
[Inanupyemblie
JJIEMEHT OneHouHbIE CpeCTBA
pe3yabTaThl 00yUeHHs
KOMIIETEH
005051

OIIK-2roTOBHOCTBIO KPUTHYECKHA OCMBICIMBATH HAKOTIJICHHBIH OIBIT, U3MEHSTh IPU
He00X0UMOCTH PO uiIb cBoel MpodheCcCHOHATLHOM e TEIbHOCTH

3HaTh OCHOBHBIC Ilepeuenv 6onpocos k sx3ameny
3aKOHOMEPHOCTHU 1. Du3NKO-XMMHUYECKHE OCHOBBI IOMYyUEHUS YEPHBIX U
XUMHUYECKHIX u IBETHBIX METAJJIOB U CIUIABOB.
(U3UKO-XUMHYECKUX 2. Metamnyprus xene3a. [Ipou3BoacTBO uyryHa.
MPOLIECCOB,  IPOLECCOB [IpoTrBOTOYHOE NBMXEHHE MAaTEPUATIOB U Ta30B,
MacconepeHoca HarpeB MINXThI U (PU3UKO-XUMHUYECKHE

MPUMEHUTEIHHO K IIpEeBpalleHNs] B HEll, BOCCTAHOBJICHHE JKeJle3a U




Crpykryp

HBIN
[Inanupyemsble
3JIEMEHT OneHouyHbIE CPECTBA
commerer | PE3YIBTATHI oOyueHus
017071
TEXHOJOTHYECKUM JPYTUX 3JIEMEHTOB, COCTAB U HarpeB AYThs,
mporeccam, arperaTam H TOpPEHHE TOTUIMBA.
000py/10BaHUIO 3. IIpou3BOACTBO LIBETHBIX METAJIOB U CILIABOB.
nepepadoTKu Knaccudukanus u CynHOCTh TEXHOJIOTHUECKUX
(oGorarmeHus) nporieccoB. OCOOCHHOCTH MPOU3BOJICTBA JIETKHUX,
MUHEPATBLHOTO CHIPhS TSDKEJIBIX, TYTOIJIABKUX IIBETHBIX METAJIIOB.

4. JlureliHple CBOMCTBA CIUIaBOB. lcronbp30BaHKe
JarpaMMbl COCTOSTHUS JIJISl OLIGHKH JTUTCHHBIX
CBOWCTB.

5. OCHOBBI TEOPUH U TEXHOJIOTMYECKHE MTPOLIECCHI
00paboTKu MeTayIoB JaBieHueM. OCHOBHBIE
croco0bl 00paboTku MeTauioB AaBienneM (OMJ])
u ux xapakrepuctuka. Conocrasnenue OM/J] ¢
JOPYTUMHU CIIOCOOAMH MOTYYEHUS METATTHYECKUX
1563 (S05078

6. Bonouenue metamna. CylHoOCTb U TEOPETHUECKUE
OCHOBBI ITPOLIECCA BOJIOYEHUS. Y CTPOMCTBO U THIIBI
BOJIOYMJIBHBIX CTAaHOB. BOJIOUUIIBHBINA HHCTPYMEHT.
TexHoMOrHYECKHE OTepaIiy MPU BOJIOYCHUH.

7. IlpeccoBanue meramia CymHOCTh, 0COOEHHOCTH U
TEOPETUIECKHE OCHOBHI IIPOIIECcCa MPECCOBAHUS.
O6opynoBaHue U UHCTPYMEHT JUIsI IPECCOBAHUS.
TexHonorus npeccoBaHusl.

YMern — OIIEHHUBAThH

(bu3UKO-MEeXaHUYECKU
e CBOICTBa - ONpENEIHTh  OKUCIUTEIBHYIO  CIIOCOOHOCTB
MaTEepUajIoB U | armomepara, coaepxarero 60 % Feqyy, 1 15 % FeO.
MPOYKTOB - ONPEACTUTh  OKUCIHTEIBHYI0  CIIOCOOHOCTH
METAITyPruuecKoro | okamuHel, coaepxareit 70 % Feqsy 1 73 % FeO.
MIPOU3BOICTBA; - CKOJbKO W3BecTH, coaepxkamied 85 % CaO,

— paborarb ¢ | morpedyercs st ontakoanusi 0,7 % Si B 300 T xuIKOrO
uHpOopMarei o | Merama, ecim ocHOBHOCTE HTaKa-3,5 ?
nporeccax U | - Ha CKONBKO MOBBICUTCS OCHOBHOCTb IIITaKa, €CIU K 35
arperatax T 1wtaka, coxaepxamero 43 % CaO u 13 % SiO;
MIPOU3BOJCTBA; n00aBuTh 7 T U3BecTH, conepxkarieit 87 % CaO u 2 %

KPUTHYECKH SiO, ?

OCMBICIIUBATh COCTOSTHUE

U TIyTH Pa3BUTHL

METAJLTyPTHIECKOTO

MIPOU3BOJICTBA

Bnagere |- HaBbIKamMu paboOTHI C

COBpCMeHHLIMI/I — paccuuTartb HUCXOJHbIN COCTaB I XTbI JJIsL
cpeacTBaMu BBIIUIABKM CTajld B KHUCJIOPOAHOM KOHBEPTEPE
I/IH(I)OpMa]_IHI/I B (I/ICXOI[HBIC JAaHHBIC I10 BapI/IaHTaM);
obnactu

METAJUTYPruy YepHBIX




Crpykryp

HBIN
[Inanupyemsble
JIEMEHT OneHouHble CpeCTBA
commerer | PE3YIBTATHI o0yueHus
U1
U LIBETHBIX METAJIJIOB;
— cnocobamu
CpPaBHUTEIBHOM
OLIEHKH IIOKa3aresen
IIPOU3BOJICTBA
OIIK-3 crtocoOHOCTHIO OCO3HABATh COMMAIIBHYIO 3HAYMMOCTh CBOSH Oymyrieit nmpodeccun
3HaTh: OCHOBHBIE Ilepeuenv 6onpocoe k sK3ameny
3aKOHOMEPHOCTHU 1. CeoipbeBble MaTepHaibl. Pyasl 1 UX KauecTBO:
IIPOU3BOJICTBA U Kiaccu(uKanus, XAMHYECKUI cOCTaB, (PU3NIECKUE
00pabOTKH YEPHBIX U U QU3MKO-XUMHUYeCcKHe CBOWCTBA. DIItOChH U
[IBETHBIX METAJLJIOB T00aBKHU.
2. Ha3HaueHue U MOATOTOBKA PY[ K IJIABKE.
Jpobnenue u n3Meab4YeHUE, MOITy4eHUE TOPOILIKOB.
CopTupoBKa 1 rpOXOUeHHe, yCpeTHEHUE U
oOoramenue. OKyCKOBaHUE: arjJoMepanus u
IPOM3BOJICTBO OKATHIIIEH KaK CIIOCOO OKYCKOBaHMS
HOPOILKOBBIX MaTEPUAJIOB.
3. TIpou3BOACTBO CTaiIM B KOHBEPTOPAX.
OcobenHoctu 6ecceMepoBCKOr0 U TOMAaCOBCKOTO
IPOLIECCOB.
4. MapreHnoBckuii npouecc. OCHOBHBIE TPUHIIUIIBI
npoliecca U KOHCTPYKLIUU MapTEeHOBCKUX IeUeH.
TexHonorus miaBku.
5. KucnoponHo-koHBepTOpHSbIi npouecc. McexonHsle
MaTepuaibl, IPOAYyBKa KUCIOPOIOM CBEPXY,
M3MEHEHHUE COCTaBa MeTaJljla, IUIaKa ¥ ra3a 110 Xoay
npouecca. Y CTporcTBO KOHBEPTOPA.
6. IlpuHIMIIBI U BUBI TEPMUYECKON 00pabOTKH
Pa3IMYHbIX TUIOB CIJIaBOB. OTXKUT, €ro BUAbI U
HazHadeHue. HopManusanus cranu. 3akanka.
Br160op Temmiepatypsl 3aKaliky. 3aKalodHbIE CPEIbI.
Otnyck cranu. Bunel 1 Ha3HaueHHeE.
YMers: - KPUTUYECKU 1.ITytu noBeleHus 3pGeKTUBHOCTH pabOThI
OCMBICJIUBATh COCTOSIHUE | JOMEHHOM rneyu?
U IIyTHU pa3BUTUSA 2. Nntencudukanus soimuiaBku ctanu B JICIT u ICA?
METaJIITypruuecKoro
IIPOU3BOJICTBA
Bnagers: |- uHbopmanueii o XUMHYECKUH COCTaB JKele3HbIX pyn. TpeboBaHus K

CBIPHEBBIX U
TEXHUYECKUX 0azax
METaJLITypruuecKoro
MIPOU3BO/JICTBA;

HaBBIKAMU TIOMCKA

HAay4YHOU U TEXHUYECKOMN

uHpOpMaLUU IO

HalpaBJICHUIO

KaueCcTBY JKEJIE3HBIX Pyd ©  HEOOXOIUMOCTh
MOJTOTOBKH UX K IOMEHHOM IJIaBKE;

Tumbl  KeNe3HBIX pya MO  PyaooOpasyromeMy
MuHepany. OCHOBHBIE MECTOPOXKIEHHUS >KEIE3HBIX
pyA.

Or0Chl JOMEHHOW TUIABKH, TEXHOTEHHOE ChIPhE.

4. HazoBuTe IIMXTOBKIC MaTcpualibl, KOTOPBIC




Crpykryp
HBIN
DJIEMEHT
KOMIICTCH
N

[Inanupyemsble
pe3yabTaThl 00yUeHHUs

O1neHOYHBIC CPEACTBA

«Meramnyprus

UCTIONIB3YIOTCS MIPH BBIIJIABKE CTAIM B KHCIOPOIHOM
KOHBepTepe.

5. ns 9ero UCTIOJIB3YETCs
KHCJIOPOIHO-KOHBEPTEPHOM IpoIiecce.

HU3BECTH B

1K -10 ciocoOHOCTBIO OCYILIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTUYECKHUE ITPOLIECCHI B
METaJUTYPTUH B MaTepruagooopadboTke

3HaTh:

NPUHINIBI OCHOBHBIX
TEXHOJIOTHYCCKUX
IPOLIECCOB NMPOU3BOJICTBA
U 00pabOTKH YEPHBIX U
IIBETHBIX METAJLJIOB,
YCTPOMCTBA U
00opyoBaHuE ISl KX
OCYIICCTBICHHSI

Ilepeuenv 6onpocos k sK3ameny
CranemiaBuibHble Ipoecchl. TeXHOIOrnYeCKue
CXEMBbI COBPEMEHHBIX CIIOCOOOB MPOU3BO/ICTBA
ctasii. OCHOBHBIE 3JIEMEHTHI TEXHOJIOTHU.
[TonydeHue CIUTKOB U JIUTHIX 3aTOTOBOK YEPHBIX U
I[BETHBIX METAJJIOB.

Teopus 1 TEXHOJIOTHUS JIMTEHHOTO MTPOU3BOJICTBA.
CoBpeMEeHHOE COCTOSIHUE U 3HAYEHHUE JIUTEHHOro
MPOU3BOJICTBA B MAIIMHOCTPOCHHUHU.
Knaccudukanus cioco60B U3roTOBICHHS OTIUBOK.
OO11ast TEXHOJIOTHYECKast CXeMa U3TOTOBIICHUS
oTIuBOK. CyIIHOCTb JUThS B IECUAHO-TJIMHUCTHIE
(dhopmbl. MoenbHBbIi KOMIUIEKT. DOPMOBOUHBIE U
crep>kHeBbie cmMecH.  CriocoObl HOpMOBKH.
TexHonorus U3roTOBIEHUS CTEpPKHEN. 3aIiBKa
¢bopM 1 oxnaxaeHue oTIMBOK B popme. OOpydOka u
OUYHMCTKa OTIUBOK. KOHTpOIb KauecTBa OTJIMBOK.
N3roTtoBnenune oTIMBOK B 000JI0YKOBBIX (popMax.
H3roroBiieHre OTIUBOK IO BBIIOIHIEMbIM
MOJIETISIM.

N3roroBneHune OTIMBOK B METAJUIMYECKUX (POpMax
(koxmiisx). U3roToBieHne OTIIMBOK IIEHTPOOESKHBIM
auTbeM. M3roTtoBieHuE OTIUBOK JUTHEM O]
napieHueM. TexHoJIornyeckrue 0CoOeHHOCTH
M3TOTOBJIEHUS OTJIMBOK U3 PA3IUYHbIX CILIABOB.
CopTramMeHT NpOKaTHOM MPOAYKIIMH.
Knaccudukanus npokara no Buly, Ha3HaYEHHUIO,
yaenbHoMY Becy. [lepcriekTuBbI pa3BUTHS
copramenTa. [Torpedburenu npokaTHON MPOTYKIIHH.
TexHonMOrMYeCKNe CXeMbI IPOKATHOTO
npousBojicTBa. OOmIas cxema Npon3BOACTBA
npokata. OCHOBHBIE CXEMBbI IPOM3BOJICTBA
nonymnponaykrta. Knaccudukamms mpokaTHbIX
cranoB. Knaccudukanus npokaTHBIX CTaHOB I10
Ha3HAYEHUIO, PACIOJIOKEHUIO pabouMX KIeTeH,
KOJINYECTBY BAJIKOB.

KogBka n mrramnoBka McxoiHbIe MaTepualibl U
OCHOBHBIE TEXHOJIOTHYECKHE OTIEPALIUH NTPH KOBKE
MeTana, 00opyaoBaHue Juisi KOBKU. JIuctoBas
HITaMIOBKa (Ha3HauU€HHE U OCHOBHBIE
TEXHOJIOTHYECKHUE OTEePaIlnN).




Crpykryp

HBIN
[Inanupyemsble
3JIEMEHT OneHouyHbIE CPECTBA
pe3yNbTaThl 00y4YeHHUS
KOMITETEH
017071
VYMeThb: BbIOMpaTh panuoHaibHbie | 1. [lyTheBol pexxuM B TOMEHHOMU TEYH;
CIIOCOOBI IIPOM3BOJICTBA U | 2, Pe)KMMBI OJAYH AYThsl B KUCIIOPOJHOM KOHBEPTEPE,
00pabOTKH YEPHBIX U 3. Dnexrpuyeckuii pexum padotsr [CII;
HBETHBIX MCTAILIIOB 4.Tlpeanoxure BapuaHT TEPMHUYECKON 00pabOTKHU yist
MOJTy4EHUSI BEICOKOH TUIACTUYHOCTH;
o5.1lpennoxure yclOBUS OXJIXKIEHUA KaTaHKW MJis
MOJIy4eHUsT  CTPYKTYpPbI,  ONTHMAJIbHOH U
BOJIOYEHHS.

Bnaners: | HaBbIKamu pacuera 1. Ompenenuts pacxoa TEXHUYECKU YUCTOTO
[apameTpoB KHCJIOpPOJIa Ha MIPOYBKY METAJIOUINXTHI,
TeXHOJIOTHYIECKOT0 cocrosimed u3 100 Tt soma m 300 T
nporecca; KHUIKOTO YyyryHa, UMEIOLIET0

- undopmameii o XUMHUYECKHUI COCTaB OJM3KUNA K cpeil_[H:g
COBDEMEHHBIX 3HAQYEHHUSIM  COCTaBa Yyr'yHOB
«MMK», mnpu BbIIUIaBKE B KOHBEpTEpe
METaJLTyprHYeCKUX .
aBTOKy30BHOM cranu Tuna 0810. Bcee
TEXHOJIOTHUSIX U
5 HEIOCTAIOIIHe JTaHHbIE MPUHSTH
criocobax CaMOCTOSITENIbHO.
KOPPCKTHPOBKH 2. Paccuurars (ONpENENUTh) TEMIIEPATYPY
TCXHOJIOI'HYCCKUX HarpeBa MeTajula MepeJ] MPOKATKOW 0
napaMeTpoB muarpamme  Fe-C nmnma cramm ¢

conepxanueM yraeposa a0 0,1%.

0) Ilopsamox mnpoBeaeHHs
OILICHUBAHWSL:

Texkyuuii KOHTPOIb MPEATNONAracT OIIEHKY paOOThI CTY/IEHTOB Ha TAOOPATOPHBIX 3aAHATUSX.
JIomyCKOM K TIPOMEXYTOYHOW AaTTeCTAalld SIBJISIETCS BBINIOJHEHHWE M 3aluTa JabopaTOpHBIX
paboT, 33124, IPOBEPOYHBIX TECTOB.

[lpomexxyrounass — arrectanss 10  AucOUIUIMHE  «OCHOBBI  METAJUTYPrHUYECKOTO
IPOM3BOJICTBA» BKIIIOYAET TEOPETHUECKUE BOMIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHUS
00yJaromuMUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHHs, BBISBISIIOIINE CTENICHb COPMHPOBAHHOCTH
YMEHHI U BIaJICHUN, IPOBOIUTCS B (hOopMe IK3aMEeHa.

DK3aMeH N0 JaHHOW MUCHHIUIMHE MPOBOJUTCS B YCTHOW (hopMe IO 3K3aMEeHAIMOHHBIM
Ouneram, KaKIbIH M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00yJaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe WU TIIIyOOKOoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSIX TOBBIIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IeMOHCTPUPYET CPEIHUNU YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYNTENbHBIC OIMIMOKH, HETOYHOCTH, 3aTPYJHCHHUS TIPU aHATUTHIECKUX OTIEPAINsX, IepeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IaPTHBIE CUTYAIUH.

— Ha OICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYarOmIMiiCs JEMOHCTPUPYET

HpOMe}KYTOLIHOI‘/’I aTTeCTallu, IIOKAa3aTCJIn W KpPUTCPUHU



MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPOMPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWM, yMEHUWH, HABBIKOB,
OOyJaIOIIMICS HWCIBITHIBAET 3HAYUTENBHBIC 3aTPYAHCHHUS TPU ONEPUPOBAHMM 3HAHUSAMHU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEILHO» (2 Oaia) — 00ydJaronuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTUYECKOTr0 MaTepuana, JOMYCKaeT CYUIECTBEHHbIE OIIMOKU, HE MOMKET
MOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYJOBJIETBOPHTEIbHO» (1 Oamr) — oOydaromuiics He MOXKET IOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(POpMAIMU, HE MOXET I[0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/1aY.



