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JIner akryaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu Kadeapsl MeTamTyprud 1 XUMHUYECKUX TEXHOJIOTHA

IIporokomor 20 1. Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuszanuu B 2024 - 2025
y4eOHOM TroJly Ha 3aceJaHuM Kadeapbl MeTauryprui ¥ XUMUYECKIX TEXHOJIOTHN

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iap‘ICHKO

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TroJly Ha 3acefanuu Kadeapsl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO

Pabouas nmporpamMma nepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTannypruu u XUMMHYECKUX TEXHOJIOTUI

IIporokomor 20 . Ne

3aB. kadenpoit A.C. fapquKo

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa 1 ogo0peHa /i peanuszauuu B 2027 - 2028
yueOHOM rojly Ha 3acejaHuu Kadeapbl MeTamTypriui 1 XUMHYECKUX TEXHOJIOTUN

IIporokom ot 20 1. Ne

3aB. kadenpoit A.C. YapquKo




1 lesin ocBOCHMSI IMCUMILTUHBI (MOIYJISA)

SBIISIOTCS:

- U3YYCHHUE COBPEMEHHBIX METOOB MCCIICOBAHMS CTPYKTYPHI H (DU3UKO - XUMUIECKHIX
CBOMCTB METAJUTMUECKUX U OKCHJIHBIX PACIJIaBOB;

- U3y4eHUE MPOoIEeccOB (Pa30BBIX MPEBPAIICHUI B METAJUTHICCKUX CUCTEMAX;

- U3y4eHue Mpo1eccoB (Pa30BbIX MPEBPALICHUI B METAJNTNYECKUX CUCTEMAX;

- IpUOOpPETEHUE HABBIKOB MPUMEHEHHUS TECOPETUYECKUX pa3pabOTOK K MPaKTUYECKUM
3a-71auaM HCCIIeI0BaTENIbCKOM AeITeIbHOCTH;

- garb OOydYamomMM OCHOBBI 3HAaHUW B  00JIACTU  BBICOKOTEMIIEPATYPHBIX
METaJTypruye-cKux MpoIeccoB;

- ofecrieynTh TOATOTOBKY K YCBOCHHIO MNPOPWIMPYIONIMX AWCHHMILUIUH U
CaMOCTOSITENb-HOM MHKEHEPHOM J1eATETbHOCTH.

B npouiecce 00yuenus mo JaHHOM AUCIUIUIMHE CTYJCHT MOJIy4YaeT 3HaHUsI, MpuodpeTaer
YMEHHUS U HABBIKH MTPOBEJICHUS PACUETOB MPU PEeLUICHUH (PU3MKO-XUMHYECKHX 3a71a4, 3HAKOMUTCS
¢ mpubopaMu 1 000pyIOBaHUEM, TPUMEHSICMBIM ITPU HAYYHBIX HCCIICTOBAHUSX.

2 MecTo IMCHUILTHHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Juciummbaa ®U3MKO-XMMUYECKHE OCHOBBI METAJUTyprMYECKHX IIPOLECCOB BXOIUT B
00s13aTebyI0 YacTh y4eOHOI0 MJIaHa 00pa30BaTEIbHOM IPOTrPAMMBI.

Jnsg  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMUPOBAHHBIE B pE3yNIbTATE U3YyUEHUS JUCIIUILINH/ IPAKTUK:

TexHuueckas TepMOJMHAMHKA U TETNIOTEXHUKA

TexHoNIornu MeTaITyprudeckoro Nponu3BoJACTBa

dusznyeckas XuMus

MaremaTtuka

®dusuka

OO61ast XuMu4ecKasi TEXHOJIOT s

OO11ast 1 HeOpraHUyYecKasi XUMHUs

3HaHus (YMEHHUs, BIaJIeHUs), NOJyYeHHbIE MPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HEOOXOIUMBI IJIs1 U3YUEeHUSI JUCIUILTUH/TIPAKTHK:



KokcoBanue yriei
MaccooOMeHHBIE TPOLIECCHl XUMUUYECKON TEXHOJIOTUI
[TnanupoBaHue IKCIEPUMEHTA U MOJIEIIUPOBAHUE XUMUKO-TEXHOJIOIMUYECKUX ITPOLIECCOB

[TpuMeHeHue TOMIMBA B METAJUTYPrU4E€CKOM IIpoliecce
[Tpou3BoaCTBEHHAS - TEXHOJIOIMYECKas (IIPOEKTHO-TEXHOJIOIMYECKasl) TPaKTUKA

3 Komnerenuum o0y4amouierocsi, popmupyemMbie B pe3yabTaTe 0CBOCHHUS
AMCUUIIMHBI (MOYJIS) U IIJIAHUPYEMbIE Pe3yJbTAThl 00y4YeHus1
B pesynprate oCBOGHMSI IUCHUIUIMHBI (MOIynsi) «PHU3MKO-XUMHUYECKHE OCHOBBI

MCTAJLUTYPIrUYCCKUX
KOMIICTCHIOUAMMU

MPOLIECCOBY

oOydaromuiics  JODKEH  00Jajarth  ClENYHOIIMMHU

Kon nnnukaropa

I/IHIH/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-2 Crocoben

WCIIOJIb30BaTh MaTeMaTU4eckue, (Qu3ndeckue, QU3NKO-XUMHUYECKUE,
XUMHYECKHE METOIbI JIJIsl PEIICHMS 3a1a4 PO ecCHOHATBHON ACATEIbHOCTH

OIIK-2.1 Ucnonszyer  maremaTuueckue,  (Qu3nueckue,  (PU3NKO-XUMUUYECKHE,
XUMHUYECKHE  METOABl  JUI  pEHIeHWs 3a7ad  NnpodeCcCHOHATBHOM
JICATCIIbHOCTH

OIlK-2.2 Bri6upaer MaTemaTnueckue, puznyeckue, GU3NKo-XMMHUECKUE,




XUMHUYCCKUC
JCATCIIbHOCTH

METOIBI

IUTSt

pelieHus

3a1a4

npo¢eCCHOHAIBHON




4. CTpyKTypa, 00bEM N coep:kaHNe TUCHUILINHBI (MOAYJIA)
OO01ast Tpy10€MKOCTb AUCLHUILUINHBI COCTABIISACT 5 3aueTHbIX enuHuL 180 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabota — 10,6 akan. 4acos:

— ayIUTOpHAs — 8 aKka/l. 4acoB;

— BHEayIUTOpHas — 2,6 akaJl. 4acoB;

— camocTosTenpHas padota — 160,7 aka. 4acos;

— B (JOpMe MpaKTHUECKOM MoAroToBKU — () akas. 4yac;
— IIOATOTOBKA K 2K3aMeHy — 8,7 akajl. yac

dopma aTTecTaluu - SK3aMEH

AynuropHas
KOHTaKTHas pabora

Paszen/ Tema (B akaz. yacax)

Kypc

JUCITUITITTUHBI

Jlek.
3aH. 3aH.

nab. | mpakr.

CamocrosTeabHas

paboTa cTyaeHTa

Bung
CaMOCTOSITEILHON
paboTet

®dopma TeKyIero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOYHON
aTTeCTalluu

Kon
KOMITETEHIUU




1.1 1.1 1.Tepmomunammka u
KWHETHKAa peakuuil TropeHus B

CobecenoBaHue.

ra3oBoii  ¢dase,  TeTepOreHHBIE
Brinmonnenune
peaxkuuu AMLHOL O
HHIVBY, BHOT
JUBHILY Brinmonnenne
N JIOMAIIIHETO .
1.1. Ananu3 paBHOBecHs peaklMit JIOMAaIIHEN
TOPEHHs] BOJOPOJAa W MOHOOKCHIA 0,5 35 Sa/IaHm KOHTPOJIbHOM OIIK-2.1,
p p . ’ Pa3paborka OIIK-2.2
yriepoja, Kucnoponusrit anropHT™a paboTsI
MOTEHIKA Ta30BOH (a3bl. Peakuus CobecenoBanue.
BBINOJIHEHUS
BOJISTHOT'O Ta3a.
pelIeHus 3a1a4n
1.2. Kunermka ©  MeXaHU3M
peakuuii ropenus. TepmoauHamuka
peakiuil TOpeHus yrieponaa
IToaroroBka k
nabopaTopHOH
pabote Nel
IToaroroBka k Brinonnenue u
nabopaTopHOit | 00CYXICHUE TaHHBIX
pabdote N2 u nabopaTopHOM
. oT4eTa 1o a6oThI No 1
1.2 .2 2. TepMoanHaMUYECKHA . p
. nabopaTopHOH 3amura
aHallM3 TIPOLIECCOB TEPMHUUECKOU .
pabote Nel nabopaTopHOi
JCCOLMAIIN XHUMHYECKUX
N Pazpabotka pabotsr Nel.
COE€JIMHEHUN
2.1, Jluccommaims KapGoHaToB i 05 35 anropuTMa Pemrenue 3agau OIIK-2.1,
o P ’ BBITIOJTHEHHSI 3ammura OIIK-2.2
oKuenon SIICHHS 331a4K nabopatopHoi
2.2. Kunertuka, MEXaHUu3M p paTop
[Moaroroska paboter Ne 2
nporecca JUCCOLMAIMN
0TYeTa 110 Brinonnenne
KapOOHATOB N .
nabopaTopHOH JOManTHeH
pabote Ne2 KOHTPOJILHOH
BrimosHeHne padoTHI
JIOMAIITHEH CobecenoBanue.
KOHTPOJIBHON
paboTHI




1.3 1.3 MexauusmM H OCHOBHBIE

KUHETHYECKUE 3aKOHOMEPHOCTH Paszpabotka
MPOIIECCOB OKUCIICHUSI METAJIJIOB aIropuTMa
3.1. O6mias XapaKTepUCTHKA BBITIOJTHEHHSI
BOCCTaHOBHUTEJIbHO-OKUCIUTEIbHBIX peleHus 3a1aun
. Beinonnenue
peakuuii. MexaHu3M U KHHETHKa CamocrosTensHoe N
o JIOMAIIHeH
BOCCTaHOBJIEHUsI OKCHIIOB u3ydyeHue yueOHoH N OIIK-2.1,
0,5 28 N KOHTPOJIbHOM
3.2 Tepmonnnamuka Y HAYIHOH AGOTHI OIIK-2.2
BOCCTaHOBJICHUS] METAJUIOB Ta3aMU JIUTEPATyphI P
CobecenoBanue.
3.3.  BoccraHoBieHHEe ~ OKCHIOB CamocrosTensHoe
MeTajyla BOJOPOJIOM M OKCHIOM u3ydeHue y4eOHoOu
yriepoaa Y Hay4HOU
3.4 Kapbo - MeTalIoTepMUYecKoe JIUTEepaTyphl
BOCCTaHOBJICHHE OKCHJIOB
Brimonnenue
14 4 4. Meraurypruueckue HMHAUBUAYAIIBHOT O
pacriaBbl JOMAIIHETO
4.1 AKTHBHOCTH KOMIIOHEHTOB B 3aJlaHus
Brinonnenue
pacTBoOpax. Paszpabotka .
JIOMAIITHEH
4.2 Meramnyprudeckue [ITAKH. anropuTMa . OIIK-2.1,
0,5 34,7 KOHTPOJIBHON
Teopun (Monenn) BBITIOJTHEHHSI N OIIK-2.2
METAJUTyPTUYECKUX PacIlIaBOB pelieHus 3a1a49n P
CobecenoBaHue.
4.3. CymHOCTh OKHCIUTEIEHOTO CamocTosTenpHOe
paduHUpOBaHHS JKEJIE3HBIX u3yueHue y4eOHOH
CILTABOB Y HAy4YHOH

JIMTCPaTyphl




1.5 1.5 5. IMpoueccst
nedocdopanuu, aecyibpypanun B

CamocrosTenbHOe
u3yucHHe y4eOHOMH

U Hay4HOH

JKENIE3HBIX CIUIaBaX. PackuciieHue

JTUTEPATYPBI
METaJJIOB. [ToBepxHOCTHBIE Brimonuenne
SIBIICHUS B METAIUTYPrUYE€CKIX Paspatotia JTIOMAIITHEH
5.1  TIpomeccsr yi[ecpoccpopaunn 324N | 28 arropuTMa KOHTPOJIBHOM OIK-2.1,

) ’ ? BBITTOJTHCHUS OIIK-2.2
necyabypanmu B OKENE3HBIX paboThI
pelieHus 3a1a4um

CILTaBax CobecemoBaHue.

Brimonnenue
5.2 PackuciaeHre METaIoB N

JoMariHei

5.3  ITloBepxXHOCTHO  aKTHBHBIE N

KOHTPOJIbHOM
BeIlleCTBa

paboThI

Hroro no pazaeny 4/2,41 | 160,7
HWroro 3a cemectp 4/2,41 | 160,7 JK3aMeH
HToro no nuciumianHe 4/2,41 | 160,7 JK3aMeH




5 O6pa3oBare/ibHbIE TEXHOJIOTHH



Ilenn, mocTaBieHHBIE IPU HM3YYEHUH Kypca, JOCTUTAIOTCS 3a CYET KOMIUIEKCHOTO
MOAX0-a K OOYUYEHHUIO CTY/IEHTOB, OCHOBAaHHOI'O Ha COYETAaHHUH TEOPETUYECKOro Kypca,
nabOpaTOPHBIX 3aHATHA M CaMOCTOSITEIIBHOM TTO3HABATEIBHOW JCSITEILHOCTH CTYICHTOB.
N3yuenune TeopeTnye-CKOro Kypca MPOBOJUTCA B  CHEHUAIM3UPOBAHHBIX JIEKIIMOHHBIX
ayIUTOPUAX C HUCIIOIB30BAHUEM BUJICOTEXHUKH, ITO3BOJISAIOIIECH TPAaHCIMPOBATh YEPE3 MOHUTOP
PUCYHKH, CXEMBbI, MOJIEJIH, KOTO-pPbI€ B 3HAUUTEIHHON CTEIIEHU 00JIeryaloT IOHUMaHUe Kypca.

3aHATHS IPOBOJATCS ¢ NPUMEHEHUEM TPaJULMOHHONW U MOJYJIbHO-KOMIIETEHTHOCTHOMN
TEXHOJIOTHH ¢ UCTIOJIb30BaHreM VIHTepHeT-pecypcoB.

Jlekuu MpoOXOAAT Kak B TPAAULMOHHOW (opme, B BUAE MPE3CHTAIMH, TaKk U B (hopme
nexkuui-uHpopMauii, OpUEHTUPOBAHHBIX HAa M3JI0KEHHE U OOBSICHEHHE CTYIEHTaM Hay4YHOH
uHbOpMALNY, TOAJESKAIIeH OCMBICICHHUIO W 3allOMHUHAHUIO, JIEKUUH-KOHCYJIbTAllUi, TI/ie
TEOpe-TUUECKUI MaTepHall 3apaHee BbIIAETCS CTYAEHTaM JJIl CAMOCTOSITEIbHOTO U3YUCHUS, IS
MO/I-TOTOBKM  BOINPOCOB  JIEKTOPY, TakuM 00pa3oM, JIeKIUS [POXOAUT MO  THILY
BOIIPOCHI-OTBETHI-UCKYCCHUSI.

JlexunoHHBIN MaTepHall 3aKpeIIIeTCsl B X0J1€ MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX
paboT, Ha KOTOPBIX BBIMOJHSIOTCS TPYNIOBBIE MM WHAUBUAYAIbHbIC 3a/1aHUS 110 MPOWIEHHON
teMe. Ha mnpaktuueckux u 11a0OpaTOPHBIX 3aHATHUAX CTYIAEHTbl IPUOOPETAIOT HAaBBIKU
UCCIIEI0-BATEIbCKON  JIEATENbHOCTH M YMEHHsSI OOBACHATH pPe3yabTaThl JKCIEPHUMEHTA,
OCHOBBIBasICh Ha 3HAHUSAX TeopeTudyeckod wyactu Kypca. [Ipum mpoBeaeHuH 1abOpaTOpHBIX
3aHATUI UCIIONIB3YETCSI METO KOHTEKCTHOTO O0YUYEHHUsI, KOTOPBIH MMO3BOJISIET YCBOUTh MaTepHal
IIyTEM BBISABICHUS CBS-36M MEXJy KOHKPETHBIM 3HAHMEM MW €ro INPUMEHEHHEM, a TaKXKe
TEXHOJIOTUSI MOJYJIBHOTO 00Y-UeHHsI U KOJUIEKTUBHOI'O B3auMooOyueHHs (mapHas paboTta Tpex
BUJIOB: CTaTHYECKasl Tapa, Tu-HaMHuecKas rapa, BapuallioHHas 1apa).

WupuBuayanbHas  CcamMOCTOSATENbHAs  IIO3HABATENIbHAS  JIEATEIBHOCTb  CTYAEHTOB
3aKJII0YaeTcss B MOA0Ope JMTepaTrypbl IO pasfenaMm Kypca U ee uzydeHuu. [lpu 3Tom
MIPEAYCMOTPEHBl HMHIMBHUAYaAJIbHBIE WU TPYIIIOBbIE KOHCYJIbTALMU II0 HM3y4aeMbIM pas3iernam
Kypca. B pe3ynbTate m3yueHus JaHHOW NUCUUIUIMHBI CTYIAEHTHI JOJIKHBI MPUJOPECTH 3HAHUS,
YMEHHUS U OIpPENEICHHBIH OMNBIT, HEOOXOAUMbIE s OyAyIled MPaKTUYeCKOH IesTeIbHOCTH.
CamocrosTenbHas pabo-Ta CTYJJ€HTOB CTUMYJIUPYET CTYIEHTOB K CaMOCTOSTEIbHON MPOpaboTKe
TEM B IIPOLIECCE BBHI-NIOJHEHUS WHIMBUAYAJIbHBIX 3aJaHUN, B IIPOLECCE IOATOTOBKU K
KOHTPOJBbHBIM paboTaM M uUTO-roBod arrecranuu. CamocTosdTenbHas padoTa CTYIEHTOB
HallpaBJICHA Ha 3aKpEIUICHUE TEOPETU-YECKOI0 MaTepuaia, U3JI0KEHHOIO IperojaBareieM, Ha
popaboTKy T€M, OTBEJCHHBIX Ha CAMOCTOSITENIbHOE U3yUYEHHE, Ha MOJATOTOBKY K BBHIIIOJHEHUIO U
3amuTe 1a00paTOPHBIX PaboT, MOATOTOBKY K KOHTPOJIBHOU paboTe U HTOTOBOM aTTeCTAIMH.






00pa3oBa-TeIbHBIX TPAEKTOPUI HAa OCHOBE (POPMUPOBAHUS MHIMBUAYAIBHBIX y4EOHBIX TUIAHOB U MPO-TPAMM C YYE€TOM
MHTEPECOB U NPEANOYTCHUN CTYACHTOB.
- MEXIUCHHUIUIMHAPHOE OOy4YeHHWE — MHCIOJIb30BAaHWE 3HAHWM M3 pasHbBIX o0JacTedd, MX TPYINIUPOBKA U
KOHLIEHTPAaLUs B KOHTEKCTE KOHKPETHOM peniacMou 3a1a4u.
- OmepeXxarolas CaMOoCTOsITelbHAas padoTa — M3ydeHHE CTYJEHTaMHU HOBOIO MaTepuala A0 €ro HM3JI0KECHUs
IIpenojaBaTeieM Ha JIEKIIMH U JPYTUX ayIUTOPHBIX 3aHATHUIX.

6 YueOHO-MeTOAMYECKOE 00ecIieueHrne CAMOCTOSITeIbHOH padoThl 00y4aromuXxcs
[IpencraBieHo B IpuiiokeHuu 1.

7 OueHovHbIe CPeACTBA IJIf POBEIeHUs MPOMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B NPUIOKEHUH 2.

8 YueOHOo-MeTOAMYecKOE M MHPOPMALTMOHHOE O0ecneyeHHe JUCHUIIIMHBI (MO1YJIs1)

a) OcHoBHas auTEparypa:

TepmoauHaMuka, KUHETHKA U pacueTsl Metauryprudeckux nporeccos / C.H. [anepun, .M. Peoxonkos, I'.B.
Cepos [u ap.]. — Mocksa : MUCHUC, 2010. — 235 c¢. — ISBN 978-5-87623-312-7. — TexkcT : anektponHsbiii // Jlans :
aneKTpoHHO-0mbmoTeunast cuctema. — URL: https://e.lanbook.com/book/117022 (mata obpamenus: 13.03.2020). —
Pexxum nocty-ma: s aBTOpU3. OIB30BATENEH.

2. Muxaitnos, I'. I'. TepmoauHamuka MeTalTypruueckux HuUIakoB : yueOHoe mocobue / I'. I'. Muxaiinos, B. U.
AnTtonenko. — Mocksa : MUCHUC, 2013. — 173 ¢. — ISBN 978-5-87623-729-3. — TekcT : 3aekTpoHHbIH // JlaHs :
3NeKTpoHHO-O0MOmmoTeuyHast cuctema. — URL: https://e.lanbook.com/book/47475 (mata oOpamenus: 25.03.2020). —
Pexxum goctyna: st aBTOpU3. OJIb30BATENEH.

0) JlomotHuTeEIBHAS IUTEPaTypa:



1. OCHOBBI METAILTYpPrU4ecKoro npou3BocTBa : yueOHuk / B.A. burees, K.H. Bnosun, B.M. Konokosnsues, B.M.
Canranuk. — Cankt-IletepOypr : Jlanp, 2017. — 616 c. — ISBN 978-5-8114-2486-3. — TekcT : anexTpoHHbIl // JIaHb :
aeKTpoHHO-OnbMmoTeunas cucrema. — URL: https://e.lanbook.com/book/90165

(mara oopamenus: 19.12.2019). — Pexxum goc-Tyna: 1y1si aBTOPHU3. MOJIB30BaTENIECH.

2. JIysrun, B.I1. Teopus u TeXHONOTUS METAJUTYpruH ctany : yuebnoe nmocoodue / B.I1. JIysrun, A.E. Cemun, O.A.
KomomnoBa. — Mocksa : MUCHUC, 2010. — 72 c¢. — ISBN 978-5-87623-346-2. — Texkct : anekTpoHHbld // JlaHb :
ANEeKTpOoHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/2062 (mara obpamenus: 19.12.2019). —
Pexxum nocrymna: i aBTOPHU3. MOJIb30BATENCH.

3. [anumes H. B. Hoseie mpoueccsl B meramtypruu [Tekct]: yue6Hoe mocobue / H. B. Ilanu-mes, C. K.
Cubararymmua; MI'TY. - Marautoropck: MI'TY, 2015. - 107 c.: un., Tabi., cxemsl. - ISBN 978-5-9967-0603-7.

B) MeToauveckne yKasaHus:

1. JIaGopaTOpHBI MPAaKTUKYM 10 (GU3NIECKON XUMUH : yueOHO-MeToauueckoe nocodue / A. H. Cmupnos, H. HO.
Ceeunuk, C. B. IOauna, 3. B. lronpauna ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 sanektpos. ont. auck (CD-ROM). -
3ar. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
(mara obopamenus: 04.10.2019). - MakpooObekT. - TekcT : anekTpoHHbIN. - CBefeHus 1ocTymHbI Takxke Ha CD-ROM.

3. CmupnoB, A. H. OnpeneneHne akTUBHOCTH KOMIIOHEHTOB METAJUTYPrHUECKUX PACIUIaBOB : METOMUYECKHUE
ykazanus / A. H. CmupHos, M. A.



[epcrobutos, C. B. FOquna ; MI'TY. - Marauroropck : MI'TVY, 2013. - 1 sanektpon. ont. auck (CD-ROM). - 3arn. ¢ TUTy7. SK-paHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244 pdf&view=true (mara
obpamienusi: 04.10.2019). - MakpooObeKT. - TekcT : 31eKTpoHHBIN. - CBeieHus 1ocTynHbI Takke Ha CD-ROM.

4. CmupaoB, A. H. Onpenenenre CBOWCTB TIUHUCTOTO ChIphs : pakTukyM / A. H. Cmupnos, H. }0. Ceeunukosa, C. B. FOnuHa ;
Maruauroropckuii roc. rexuuueckuid yH-T uM. I'. 1. Ho-coBa. - Marauroropck : MI'TY um. I'. UI. Hocosa, 2019. - 1 CD-ROM. - 3arun. ¢
TUTYIL.
sk-pana.-URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
(mara obopamenus: 22.10.2019). - MakpooObeKT. - TeKCT : 2eKTpoHHbIN. - CBefeHus 1ocTymHbI Takke Ha CD-ROM.

r) [Iporpammuoe ob6ecnneuenue u UHTEepHET-pecypcebI:

IIporpammHoe obOecniedeHue

Haumenosanue I10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

77ip cB000IHO pacupocTpansgeMmoe I1O 0eccpoyHO
Adobe Audition CS 5.5

fgobe Auclon -5 IK.615-11 o7 12.12.2011 Geccpouro
MS Office 2007 Ne 135 or 17.09.2007 Geccpouro
Professional

IIpodeccnonanbublie 6a3bl JAaHHBIX M HH(POPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
HazBanaue xypca Cchlka

OnexktpoHHas 0Oa3a mnepuoanyeckux wusganuii East View
Information Services, OO0 «1BUC»»

https://dlib.eastview.com/




HaI_[I/IOHaJ'IBHaH I/IH(bOpMaL[I/IOHHO-aHaJ'II/ITI/ILIeCKaH CHUCTEMaA —

Poccuiickii HHJIeKe HayYHOro WTHpoBanus (PYHIT) URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axanemus Google (Google Scholar) URL.: https://scholar.google.ru/

Wudopmannonnas cucrema - EnumHOe OKHO J0OCTyma K

URL: http://window.edu.ru/
UH(OPMAIIOHHBIM pecypcam

Poccutickas ['ocynapcrBennas 6ubmuoreka. Katamoru https://www.rsl.ru/ru/4readers/catalogues/

DnexTpoHHbIe pecypcsl Onbmroreku MI'TY um. .M. Hocoa |https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTepua/ibHO-TEXHUYECKOE oOecreyeHne TUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJII)HO-TGXHI/IquKOC obecricucHue JUCIHMITIIIMHBI BKJIIFOYACT:




MaTepI/IaJII:HO-TGXHI/I‘-IeCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIIOYACT:

VY4eOHbIe ayJUTOPUU JUTS TIPOBEICHUS 3aHATHI JIGKIIMOHHOTO THIA (MyabTHMEIUITHbIC
CpeACTBa XpaHEHHsI, IIepelaur U MPEICTaBICHUS HHPOPMALIKN)

VYuebHass aymuTopus Ui TpoBeleHHs mpaktudeckux 3aHsathi (IlepconanbHbIe
KommbioTepsl ¢ makerom MS Office, BbI-xomoM B MHTEpHET U C IOCTYIIOM B 3JEKTPOHHYIO
nH(pOPMaITMOHHO-00Pa30BATENBHYIO CPEYy YHUBEPCUTETA)

Y4eOHbIe ayTUTOPUU Ui TPYIIOBBIX W MHIUBUIYaTbHBIX KOHCYIbTAIIUH, TEKYIIETO
KOHTPOJIS U TPOMEXKYTOUHO#H aTTecTanuu (Jlocka, yaeOHbIC CTOIIBI, CTYJIbsI)

[Tomemenust Ui XpaHeHHs W OPOPHIAKTHUECKOTO OOCITYKUBaHHS y4eOHOTrO
o0opynoBaHusl (CTEIUTAXH JUII XpaHEHUs OO0OpYIOBAaHMS, METOIUYECKas JIUTepaTypa s
y4eOHBIX 3aHITHH )

[Tpunoxenue 1

6 Y4yeOHO-MeTOoAMYeCKOe 00eceueHuEe CaMOCTOATEIbHOM PaboThl 00yUaOLUXCSI
CopepraHue TeOpeTMUECKoro pasgena AUCLUNANHDI

(camocTtoaTenbHoe UsyueHue)

1. Knaccmbnxaunﬂ MCTAJUTYPTHYCCKUX ITPOLCCCOB. OCHOBHBIC 3aKOHBI TCPMOANHAMUKHU. 9Hepr1/151 ['u60ca n XuMU4YeCKuii MOTCHIIUAJI. Koncranra
XUMHYCCKOTI'O paBHOBECUA U YPABHCHUC U30TCPMbI PCAKIIUHU. CTaH,[[apTHOG N3MCHCHHUEC SHCPIUU I'u606ca. CMeH_[eHI/Ie PaBHOBECCHUS U ITPABUIIO (1)3.3.

2. 'openue okcupa yriepoaa. 'operne Bogopoza. Peakuus BojsiHoro rasza. Peakuus B3aumoaenictsus yriepoga ¢ CO2. Peakiiuu HENOIHOTO U IOJIHOTO
ropenus yriuepoja. PaBHoBecHbIH cocTaB rasa. Bocriamenenue razoBsix cMeceid. Llennblie peakunn. Kunetrnka u MexaHu3M ropeHus: TBEpAOTro
yriepoaa. OCHOBbI KHHETHKH I€TePOreHHbIX MPOLEecCOB. XapakTepucThka 1updy3HoHHBIX mporeccoB. OcoOEHHOCTH MPOLECCOB B KWHETUYECKON U
1 Py3noHHOI 0OIacTsX.

3. Kunetuka okucieHHS MeTalLIOB. Polb ,Z[I/I(I)(I)y3I/II/I PCarcHTOB 4YC€PC3 OKAINHY U KPUCTAJUIOXUMHUYCCKOI'O NPCBpAICHUA HA I'PpaHUILIC METAJLIT - OKCU.
(DOpMaJILHO-KI/IHCTI/ILIeCKOC YpaBHCHHEC IIpoLecca 1 €ro aHajiuns. Kunernueckuii u I[I/I(I)(by3I/IOHHBII71 PEIKUM pCAKIIUH. Bausaue TEMIICPATYpPhI HA



CKOpPOCTh OKHceHHs. OKUCIuTeNbHOE padUHUPOBAHUE KUIKUX MeTalIoB. [TocnenoBarenbHOCTh OKUCIIeHUs TpuMecei. TepMoauHaMU4ecKuil aHan3
peakuuu aucconnanuu kapoonaros. Kunerunka npoiecca AMCCOMaMKi, 0COOCHHOCTH KPUCTAINIOXUMUYECKOTO MpeBpallieHusl. ABTOKaTalu3 mpoliecca.
Brnusinue n3MenpueHus TBEpAbIX (a3 Ha TePMOJAMHAMUYCCKUE M KHHETHUECKHE XapaKTePUCTUKH MpoIiecca.

4. CTpoeHue U CBOICTBA METATYPrUuecKUX paciiaBoB. OU3NKO-XUMUYECKHI aHaIu3 IIJIaKoB. J(BOMHBIE ArarpaMMbl COCTOSIHUS IIJJAKOBBIX CHCTEM.
Huarpamma coctosiaust cuctreMbl CaO—AI1203—Si02. PacrnaBnennble nuiaku. MosekyisipHas Teopusi. BS3kocTh IUTaKoB.

Cepa B uyrynax u craiusx. [Ipoueccel necynbgypaiuu xene3Hbix criaBoB. ['a3el (BOIOPOA U a30T) B KeJE3HBIX cilaBaXx. PacTBOpUMOCTH razos.
Kucnopon B jxene3nsix criaBax. Hemeraminueckue BKIIOYEHHS B CTANIAX U TEXHOJIOTMYECKUE CTIOCOOBI paHUPOBAHUS METallIa OT HEMETaNTMYeCKUX
BKJIIOYEHUH. [loBEpXHOCTHBIC SABJICHHS B METAIUTYPTUUECKHX Tporieccax. [[oBepXHOCTHOE HATSKEHUE IIJIAKOB U JKEJIE3HBIX CILIABOB.
[ToBepXHOCTHO-aKTUBHBIC BEILIECTBA.

JlaGopaTopHbie pabOTHI:

Jlaboparopnas padota: Onpe/eneHne 31eKTPOIPOBOIHOCTH IJIAKOBOTO paciijiaBa.

dopMynHMpoBKa HHAUBUAYATEHOTO 3a1anus Nel

1. Jns peakuum BoasHoro raza CO + H20 = CO2 + H2 onpeaenuTh BO3MOXHOE HalpaBiI€HHE PEAKIMM W PAaBHOBECHBIH COCTaB rasza mpu
temmneparypax: 700, 800, 900 u 1000° C, ecnu ucxogHas razoBast cMech coaepkut 23% CO u 27% H20, 20% CO2 u 30% H2.

2. Omnpenennuth paBHOBECHBIN cOCTaB ras3a B peakuuu bena-bynyapa Cts+CO2 =2CO

dopMynHpOBKa HHANBUAYAIBHOTO 3a1aHus No2

3agaua 1



OnpenenuTh aKTUBHOCTH OKcHa kene3a FeO B monmmkomMmoHeHTHOM muiake (Tad. 1).

Tabauma 1
CocraB 1I1aKkoBOTO pacruiaBa Mac. %
Bapuant CaO MgO MnO FeO Si02 P205
1 40,0 5,0 3,0 25,0 25,0 2,0
3anaya 2
Onpenenuth aKTUBHOCTh KOMITOHEHTOB B CITJIaBaX Ha OCHOBE kene3a (tabi. 2,3).
Tab6muma 2
XUMUYECKUH COCTaB jKeNEe3HbIX CIUIaBoOB (Macc.%)
Bapuant C Si Mn Cr S P O
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
Tabnuma3

HapaMeTpLI B3aHMOJCHCTBU SIJ KOMIIOHCHTOB CIIJIAaBOB HA OCHOBCE KE€JIC3a



npu 1600 0C

DJIeMEHT OneMeHT J

1 C Si Mn Cr S P 0]
C 0,14 0,08 -0,012 -0,024 0,046 0,051 -0,34
Si 0,18 0,11 0,002 -0,0003 0,056 0,11 -0,23
Mn -0,07 0 0 0 -0,048 -0,0035 | -0,083
Cr -0,12 -0,0043 0 -0,0003 -0,020 -0,053 -0,014
S 0,11 0,063 -0,026 -0,011 -0,028 0,29 -0,27
P 0,13 0,12 0 -0,03 0,028 0,062 0,13
0] -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20




ITpunoxxenne 2

7 OueHo4YHbIE CPeACTBA IJIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl MPOBEJACHUs MPOMEKYTOYHON aTTeCTANNM:

Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

OIIK-2: Cnoco6eH ucnoab30BaTh MaTeMaTuueckue, pusndeckue, GU3NKO-XUMUYeCKHe, XHMHUYECKHE MeTOAbI /Il PellieHus 3a1a4
npo¢ecCHOHATbHOM 1eSITeIbHOCTH

OIIK-2.1

Hcnons3yeT marematudeckue, Gpuandeckue,
(UBUKO-XUMHYECKUE, XUMUYECKUE METO]IbI
JUIsL  pelleHusl 3afad  npodeccroHalbHOM
JeSATeTbHOCTH

. B xakux TexHosornyeckux mnpoueccax npoucxoaut tepmudeckas auccounanus CaCO;?
2. JlaiiTe onpeniesieHUE TEPMHUHY «YMPYTOCTh TUCCOIMAIIMU KapOoHata”.
3. B ueM 3akmrouaercst oTiinune KoHCTaHT paBHOBecus Ka u Kp?

4. B xakom ciyuae 3Ha4eHus Kp u ynpyroctu aucconmanuu CaCOs yncieHHO
COBITaar0T?

5. C xakoif 1enpto nepes; OnbITOM BaKyyMHUPYIOT pabouyto YCTaHOBKY?

6. TepmoanHamMuka oOpa3oBaHMsl W JUcCcOIManus  KapOOHATOB; TEMIIEPaTyphl
Hayasa.

7. TepmonMHaAMuUKa TOPEHUS TBEPAOTO TOILINBA

8. Kak BnusieT creneHp qUCIEPCHOCTH KapOoHaTa U U3BECTH Ha YIIPYroCTh JUCCOLUALIUN
CaCoOs.

9. Kakue peakiiuu Ha3bIBalOT TOMOXUMHUYECKUMU?
10.Kakue MeTaymrypruueckue npouecchl sIBASIOTCS TOMOXUMUYECKUMU PEAKLIUSIMU?

11.Kakue XxumMudeckue pCaKkuu NpOTCKAKOT IO aBTOKATAIUTUICCKOMY MCXE[HI/IBMy? Yro




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

ABJIIETCS KaTalIU3aTOPOM TaKHUX MPOLIECCOB?

12.

13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.

27.
28.
29.

Pacnpenesnenne KOMIOHEHTOB MEXJy METAUIOM M IIJaKOM; KOHCTaHTa H
ko3P dunneHT

pacripesiesieHus

OOBbsCHUTE W3MEHEHHE CKOPOCTH TONOXMMHUYECKHX TIPOIIECCOB HAa TpUMepe
BBINOJIHEHHON paboThI.

KakoB MexaHu3M Aucconuaniy kKapOoHaTa KajabIus?

Pacckaxxute 0 METOAMKeE ONpe/ieeHUsl CKOPOCTH JAUCCOLUAIMM KapOoHaTa KaJblMs,
IIPUMEHEHHOM B IAaHHOM OIIBITE.

B yeM 3akio4aroTcst pa3auyuus TOMOI'€HHBIX U F€TePOTreHHBIX PeaKkIui?

W3 kakux craauil CKJIaJbIBalOTCS FE€TEPOreHHbIE PEAKIUU?

Yo Ha3bIBAIOT PEKUMOM I'€TEpOreHHON peakuu?

KakoBbl 0cOOEHHOCTH MPOTEKAHUS PEAKINIA B PA3TUYHBIX PEXKUMaX pPearupoBaHUs?
Kak u3meHseTcs TONIMHA [UIEHKU OKAIHMHBI IPH OKUCIEHUU METANIOB B Pa3IMUHBIX
peKUMax pearupoBaHUs?

B 4em cymHOCTh rpaBUMETPUYECKOTO METO/IA UCCIIEOBAHUS OKMCIEHUSI METAJUIOB?
KakoBa cTpykTypa *eje3HON OKaJIMHBI U OT KakKuX (PakTOpoB OHA 3aBUCUT?

Yo Takoe BIOCTUT U KAKOBa €0 POJIb B OKUCIICHUH KEJIE3HBIX CIIJIaBOB?
ChopmynupyiiTe TPUHITUIT KAPOCTONKOCTH JKEJIE3HBIX CIUIABOB.

Jaiite onpeneneHust KOHCTAHTBI CKOPOCTHU peakiuu U Ko3dduuuenra quddysun.

B yem 3akmrouaercs peakuuonHas qudQy3us U Kak OHa MPOSBIIAETCS IPU OKUCIEHUN
xenesa?

KaxkoBbl OCHOBHBIE KOMITIOHEHTbHI METAJUTYPrU4Y€CKUX TAKOB?

Kak onpeneistor yaenbHyI0 2IEKTPUYECKYIO IPOBOIMMOCTD PaciljlaBoB?

Yro Takoe SHEprus aKTUBAIMU JIEKTPONEPEHOCa, U KaK OHa MOXKET OBITh
onpezaeneHa’?

31.KakoBbI 3KCIEPUMEHTAJIBHBIE JOKA3AaTEIbCTBA HOHHOI'O CTPOCHHUSI IIIJIAKOB?




Kon
WNuaukaTop JOCTHKEHUS KOMIIETCHIIMH OrneHOYHBIC CPEICTBA
AHAUKATOpPa

32.JlaiiTe ornpezesieHre MOHATHS "TUHAMUYECKas BA3KOCTh'" pacIuiaBa.
33.JlaiiTe onpeneneHue MOHATUS "KMHEMaTH4ecKas BA3KOCTb " pacIuiaBa.

34.113 xakuX 4acTULl COCTOST METAJUTYPru4e€CKUe UTaKu?

35.Kakue yacTulibl KOHTPOJIUPYIOT BSI3KOE TEUCHUE B IIIJIaKaX?

36.Kak onpenensroT BI3KOCTh IIJJAKOBBIX M METAJUINYECKUX PACIIaBOB?

37.YUto Takoe sHeprus akTUBALMU BA3KOI'O TEUEHHUS, U KaK OHAa MOXET ObITh OnpesesaeHa’?
38.YTo MOKET ObITH IPUYMHON KPUBOJIMHEHHOTO XapaKTepa U3MEHEHUS BA3KOCTHU C
TeMreparypoii B kooguHatax Ilnm — 1/T?

39.KakoBbl OCHOBHBIE KOMIIOHEHTbHI METAJTYPrUUE€CKHUX IJIAKOB?

40.KakoBbI SKCIIEpUMEHTAJIbHBIE JOKA3aTEIbCTBA MOHHOI'O CTPOEHUS IUIAKOB?

41./laiite onpenencHue NOHATUS "yaeIbHAS AIEKTPUUECKAs JIEKTPOIPOBOTHOCTE" .

42 .13 xakux 4acTUI] COCTOST METAJLTypruuecKue nutaku?

OIlK-2.2 BpiOupaer Maremaruueckue, (GU3HYECKHE, |3anaya 1.

(usuxo-xummeckue, xummaeckue MCTOABI Jnst peaxipu: Cpy + CO2¢y =2CO(y ypaBHEHHE 3aBUCHMOCTH KOHCTAHTHI
I pemieHus 3amad  npodeccHoHanbHON

A TEILHOC PaBHOBECHsI OT TEMIIEpaTypbl KOTOPON UMEET BUL:
JIEATEIbHOCTH

9001
tgK, = ——+9,28
T
OIIpCACIINTD paBHOBeCHBIﬁ COCTaB Ir'a3a B 3aBUCUMOCTHU OT TCMIICPATYPhI U JAaBJICHUA

(tabm.). [TomyueHnHble 3HaYEHUS TIPEACTABUTH B BUJIC TAOIHIIBI U Tpaduka.

Bapuant Temmeparypa °c CocraB UCXO/IHOM ra30Boi
cMecu




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

% %H20 | %CO2 | % H2
CcO

1 500 600 700 800 900 5 15 35 45

2 550 650 750 850 950 10 20 40 30

3 1000 | 1050 | 1100 | 1150 | 1200 |15 25 45 15

3apaua 2. /{15 peakiuu:

YpaBHCHHUEC 3aBUCUMOCTH KOHCTAHTBI PABHOBECHA OT TCMIICPATYPhlI UMECT BUM!

C(T) + COz(r) = 2C0(r)

1gK =—%+9,11

P

OIpCACIINTD paBHOBGCHI)II\/JI COCTaB ra3a B 3aBUCHUMOCTHU OT TEMIICPATYPHI U JaBJICHHUA

(Tabmn.). [Tony4yeHHble 3HAUEHUS IPEICTABUTh B BUJIE TAOIMIIBI U rpaduKa.

Bapuant Temmeparypa "C JaBnenue (atm.)

1 500 600 700 800 900 5 15 35 45
2 550 650 750 850 950 10 20 40 30
3 1000 | 1050 | 1100 | 1150 | 1200 |15 25 45 15

3amaua 3




Kon
AHAUKATOpPa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OueHouHble CpeCTBA

OnpenenuTh akTUBHOCTH OKcua xene3a FeO B mommkoMrnoHeHTHOM 1iake (Tal. 1).

Tab6muna 1
CocraB nu1akoBoro pacmiana Mac. %
Bapuant CaO MgO MnO FeO Si0, P,0s
1 40,0 5,0 3,0 25,0 25,0 2,0




6) HOpﬂ)IOR NMpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTreCTauu, IoKa3aTreJii U KpPUTEPUH
OICHUBaAHUA:

IIpomexxyTouHass arrecrauus [0 AWCLMIUIMHE BKIIOYAET TEOPETUYECKHUE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMHUCS 3HAHUM, ¥ MIPAKTUYECKHUE 3aaHuUs,
BBISBIISIIOLINE CTENICHh CHOPMHUPOBAHHOCTH YMEHUH U BIIAICHUH, TIPOBOAUTCS B OpME IK3aMEHa.

IToka3zaTenu u KPUTCPUHU OLICHUBAHUA IK3aMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydyaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaroIIMIiCS JEMOHCTPUPYET CPEIHHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HAHUU U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OLIEHKY «YyIOBJIETBOPHMTEJbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJIbHBIX MEPONPHUITAN JOMYCKAIOTCS
OLIMOKH, TPOSBISETCS OTCYTCTBHE OT/ACIBHBIX 3HAHUI, YMEHHi, HaBBIKOB, OOYYaIOIIUHC
UCTIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS MPHU ONEPUPOBAHUM 3HAHMSIMU U YMEHHSIMHU MPU UX
HIepeHOCEe Ha HOBBIE CUTYAIHH.

— Ha OIEHKY «HEeY/0BJIETBOPUTEILHO» (2 Oamia) — oOydaronuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTyadbHbIe HABBIKM PELICHUS MPOCTHIX 33/1a4.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHNS UH(OPMAIMH, HE MOKET MOKa3aTh UHTEIJIEKTyallbHbIE
HaBBIKU PELIEHUs MPOCTHIX 3ajay.



