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Pabouyas mporpaMma JUCHMILIMHBL: pa3paboTaHa B COOTBETCTBMM ¢ DenepanabHbIM rocynap-
CTBEHHBIM 00pa30oBaTeNIbHBIM CTaHAApTOM BhIciiero oopazoBanus (PI'OC BO 3++) no Hampas-
nenuto noarotoBku 22.03.02 «Metamtyprusi», yrBepxaenHoro npukazom MUHOBPHAYKU
POCCHMU ot 02.06.2020 roga Ne 702 Ha ocHoBaHMHU ydeOHOTO TutaHa npuHaroro YMC HI'TY
npotokoy ot 17.12.2024 r. Ne 6

Pabouas mporpamma ogo0OpeHa Ha 3aceganuu kadeapsl nmpotokoid oT 12.03.2025 Ne 8

3aB. xkadenpoii 1.1.H, mpodeccop, Jleymu N.0

(moamnuce)
[Iporpamma pekOMEHAOBaHA K YTBEPKACHUIO YUEHBIM COBETOM MHCTUTYTa UDXTuM,

npotokoi ot 20.03.2025 Ne 6

Pabouas nmporpamma 3apeructpupoana B YMY, peructpanuonnsii Ne  22.03.02-c-34

Hauvansauk MO Cesprokosa E.I'.

3aBenyromas otaenom komiuiekroBanusa HTh KaGanuna H.1.

(moamuce)
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1. IEJIX1 U 3AJTAYU OCBOEHU A JUCHUITJIMHBI

1.1 leab ocBOEHUS TUCIUILIUHBI .

Ilenpr0 OCBOEHUS MUCHIMILIMHEI SBISETCS (OPMUPOBAHUE U PA3BUTHE y CTYIACHTOB KOMIIE-
TEHIUH B 00JaCTH (PU3MKO-XMMHYECKOTO aHAlIM3a OCHOBHBIX METAJUTYPTrUY€CKHX MPOIECCOB U XU-
MUYECKHX PEaKIIUM.
1.2 3agayu ocBOCHUA JUCHUILIUHDI ABJIAECTCSH:

— OIpeIeNICHUE BO3MOKHOCTH U TIPEICIIOB TPOTEKAHUS METAJUTYPTHUECKUX PEaKIINA;

— BBISBJICHHUS] MEXAaHU3MAa U CKOPOCTH METAJLTYPIrUUYECKUX MTPOLIECCOB;

— IpUMEHECHHE (DU3UKO-XMMHYECKOTO aHalu3a JJig BHIOOpA ONMTHMAIBHBIX TEXHOJIOTUYECKUX Mapa-
METPOB METAJLTYPTrUYECKHUX MPOILIECCOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI
VYuebHas nucuuniarHa «Teopus MeTaulypruuecKux MpoLeccoB)» BKIOYEHA B BApUATUBHYIO
yacTb bioka 1.B, ycranosinennoro ®I'OC BO.

Jucnumimba Oasupyercs Ha cieayrommx aucuuiiHax: Martemaruka bl.b.5, ®usuka
b1.b.6, O6mas xumust b1.b.7, Unudopmarukabl.b.9, Beenenue B Metamutyprudeckue TEXHOIOTH-
ub1.5.20.

Juctummnza «Teopus MeTaluyprudeckux IpOLECCOB)» SBIISETCS OCHOBOIOJIATAIOIIEH IS
M3YUYEHHS CIeNyoImuX qucuuiuna: Munepanorus u kpuctayutorpadus b1.b.18, Hemerammueckue
MaTtepuansl B npou3BoAcTBe MeTtaionponykuuu bl.B.OJ/1.4, TexHonoruueckue OCHOBBI IPOU3-
BozacTBa Metauonpoaykuuu b1.B.O/1.8, Teopernueckne oCHOBBI IPOM3BOACTBA METAUIONPOAYK-
muu b1.B.OJ1.9.

3. KOMIIETEHLIUY OB YYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST):

IIponecc u3yyeHus AMCHUNIHHBI HATIPABJIEH:

- (OpMHpOBAHUE 3JIEMEHTOB CIEAYIOIUX NPOPECCHOHATBHBIX KOMIIETEHLUH B COOTBET-
ctBue ¢ ®I'OC, OII BO no nampasnenuto noarotosku 22.03.02 «Metamnyprus: I1K — 1 (tabnuna
1).

Tabnumna 1- ®opmupoBaHue KOMIIETEHIIUN JTUCITUTITUHOMN

HanmenoBanue CemecTpbl, GOpMHUPOBAHUS TACITUTLTAHBI
macumring,  Gopmupyrommx | (Komnerenuuu 6epyres u3 Y4e6HOro miaHa 110 HanpaBJIeHHIO
KOMIIETEHIIUIO MOJITOTOBKM OakajaBpa)

COBMECTHO 1‘2‘3‘4‘5‘6‘7‘8

Ko xommerenuu I1K-1

Bb1.B.0J1.9.1 Teopust metraiutyp-
THYECKUX MPOIECCOB

b1.B.OJI.5ABTOMaTHKA,
yIOPABICHUE M TEXHUUYECKUE
W3MEPECHUS

b1.B.O/1.4 Hemeramnueckue
Marepuaibl B TIPOU3BOJICTBE
METaJUIONPOTYKIIUH

b2.11.10pranuzannosHHo-




HanmenoBanme

IUCLUUIUIAH,  (OpMHUPYIOIIHNX
KOMIIETEHITHIO

COBMECTHO

CemecTpsl, pOPMHUPOBAHUS AUCITUTUINHBI
(Komnereniuu Oepyrcst U3 YUeOHOTo IJIaHa 10 HAPaBJICHUIO

MMOATOTOBKM OakasiaBpa)

1

|

2

| 3| 4 | 5 | 6

|7

E

Ko xommerenuuu I1K-1

YIpaBJICHUYCCKAA IMPAKTHKA

b1.B.JIB.1.2TpybOHoe mpous-
BOJICTBO

b1.B./IB.1.19konorus Me-
TaJUTypPrudl ¥ PEUUKIUHT MPO-
MBIIUICHHBIX OTX0JI0B

b1.B.O/I.1Metannypruueckas
TEIJIOTEXHUKA

B2.I1.2Texnonornyeckas
(IPOEKTHO-TEXHOJIOTUYECKAsT )
MpaKTHKa

b1.B.O/1.60pranuzanuoHHo-
TEXHUYCCKHE PEIICHUS B Me-
TAJULYprun

b1.B./IB.2.1 OcHoOBBI mpoOE€k-
TUPOBAHUA  MeETaJulypruye-
CKUX MPOU3BOJICTB

b1.B./IB.2.20cHoBbl ~ uHBe-
CTHUIIMOHHOTO  TPOEKTUPOBa-
HUS B METAJLITYPTUU

b1.B./IB.5.1bu3nec-
[UTAHUPOBAaHUE W MapKETHHT

MIPOM3BOJICTBA  METAJJIONPO-
JYKLAK

b1.B./IB.5.2 Jloructuka B me-
TaJUTyprUH

b1.B.JIB.3.1TIporecchr "
o0opynoBaHue i OYHUCTKHU
ra3oB B METAUTYPrHYECKUX
arperaTrax

b1.B./IB.3.2HenpepriBHOE
JINTHE 3arOTOBOK

b1.B./IB.4.1
IIpou3BOACTBEHHAs JIOTUCTH-
Ka B METAJLUTYpruu

b1.B.JIB.4.20xonoruueckue
poOJIeMbI JTUTEHHOTO MPOU3-
BOJICTBA

b1.B.JIB.6.1laHOBaIMOHHBIS
TEXHOJIOTUM  MPOU3BOACTBA
METALTONPOAYKIIUH

b1.B./IB.6.2 CopIT meTamio-
MIPOTYKITHH

B2.I1.3
ITPAKTHKA

[Ipennumiomuas




W3yuenune naHHOW y4eOHOW AMCIMILIMHBI HANpPaBiICHO Ha (OpMUpOBaHHE y OOYYaAIOLIUXCS
KOMITETCHIINH, PEICTABJICHHBIX B TA0IHIIE 2.



HEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHMUA OI1

Ta6n1z1ua 2- Hepequb IUIAHUPYCMBIX PE3YJIbTATOB O6y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU pPE3YyJIbTaTaMH OCBOCHUS

Koa u nanmenoBa-

Kon u nanmenoBa-
HHe HHINKATOpa

OueHo4YHbIE CPeICTBA

Ili1anupyemble pe3y/ibTaThl 00y4eHHUs 10 JUCHUILIHHE Texymero | IIpome:kyTouHo

HHEe KOMIETEHIINN | JOCTHKEHHUS
KOHTPOJIfA aTTecTAllNN
KOMIIeTeHIIUH
[TK-1. Cnocoben UIIK-1.1. Pa3spa- | 3uarth: Ymern: Baanern: bank Bompo- | Bonpocel u 3ana-
pa3pabaThiBaTh 0aTbIBaCT TEXHO- | - OCHOBBI  (PU3UKO- | - BBHINIOJHATH pac- | - HaBBIKAMU OIICH- | COB. YH K DK3aMEHY
TEXHOJOTHYECKUH JIOTHYECKHI XUMHYECKUX IPOLEC- | YEThl METAIYPIU- | KU MpOTEKaHUs
ImponecC, BBIIOJJHAA | ITPOLECC. COB TIIPOTEKAHUA Me- YECKUX peaKIlI/Iﬁ MCTAJUTYPTHYCCKUX
npu 3tom Heobxo- | UIIK-1.2. Beimon- TAIUTYprU¥ecKuX peak- | Ha OCHOBE TEOPHH | PEAKIUMH  HCTIOJIb-
IUMBIE TEXHOJOIH- | HIET HEeo0X0oau- it MeTaITyprHte- METaJUTypPTUUECKHX | 3ysl TEOPHUIO
YEeCKHUE PACUETHI MBIE€ TEXHOJIOTHYE- IIPOLIECCOB. METaLTyPIruuecKux
p CKHUX IIPOILIECCOB pon yp

U cobmonas Tpebo- | CKHUEe pacyeThl. IIPOLIECCOB.

BaHMA MIPOU3BO/-
CTBEHHOM CHCTEMEI
B 00JaCTH TEXHOJIO-
THYECKOU OATro-
TOBKH IIPOU3BO/-
CcTBa

UITK-1.3. Cobumro-
naeT TpeOoBaHUs
MIPOU3BOJICTBEHHOU
CHCTEeMBI B 00Ja-
CTH TEXHOJIOTHuYe-
CKOM TMOIATOTOBKH
MIPOU3BO/JICTBA.

Tpyooeasa ¢pynkuyua: TO A/01.6 PazpaboTka TOKyMEHTAIUU JJI TEXHOJOTUYECKOW MOATOTOBKU MPOM3BOICTBA TPAHCIIOPTHHIX CPEACTB U 000PY-

JIOBaHUS

Keanugukayuonnvie mpevoeanusn k Td:

Tpyoosvie deticmeus:

- pa3paboTKa TEXHOJIOTHYECKUX KapT MPH MPOU3BOCTBE TPAHCIIOPTHBIX CPEICTB H 000PYIOBAHHS;
Heobxooumvle ymenus:
- MHUIIMAPOBATh U COTJIACOBBIBATH MPEIIOKCHUS 10 BHECEHUIO M3MEHEHHUI U IOMOJIHEHHH B KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYIO JOKYMEHTa-

10070100

- KOHTPOJIMPOBATh CPOKH BBINOJIHEHUS Ipadka TEXHOJOTHYECKON MOITOTOBKY TPOU3BO/ICTBA TPAHCIIOPTHBIX CPEICTB U 00OPYIOBAHUS;

Heobxooumvie snanus:




- Envnas cucrema TEXHOJIOTHYECKOM JOKYMEHTALNY;
- OCHOBBI TEXHOJIOTUH MAllTHHOCTPOEHHUSI B aBTOMOOMIIECTPOCHUH;
- OCHOBBI JIOTUCTUKH B aBTOMOOMJIECTPOCHUN



4. CTPYKTYPA U COAEP/)KAHUE JUCHUIIJIMHBI
4.1 PacnipenesjieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUaAM padoTIo ceMecTpam
OO61mas Tpy10EMKOCTh TUCLUHUIUIMHBI cocTaBisAeT 43au.en. 144 yacos, pacnpeneieHue ya-

COB I10 BUAaM pa60T ceMecTpaM IpeaACTaBJICHO B Ta6n1/1ue 3.

Ta6muma 3. Pactipenenenue Tpy10EMKOCTH AUCITUIUIMHBI 110 BUaM paboT 1Mo ceMecTpam

Tp

TOEMKOCTH B 4ac

Buna yueOHo# padoThI

Bcero
qac.

B 1.4. mo cemecTpam

3 cemecTp

dopmaT U3y4eHHS AUCUUTLINHBI

€ CII0JIb30BAHUEM 2JIEMEHTOB
3JIEKTPOHHOT0 00y4YeHusI

OOm1ast TpyA0EMKOCTh AUCIUILIUHBI IO Y4€OHOMY IIJIaHy 144 144

1. KonrakTHas pa6ora: 57 57
1.1.AynuTopHasi pabora, B TOM 4HcJIe: o1 o1

-3aHATHUS JIeKIHoHHOoro Tuna (JI) 17 17

-3aHATUS ceMuHapckoro tuna (I13-ceMunapsbl, pakT. 3aHAT. U JIp) 17 17

-naboparopusie pabotsl (JIP) 17 17
1.2.BueayautopHasi, B TOM YUCJIE

KypcoBast pabdora (mpoekt) (KP/KII) (koHCynbTanINSA, 3a1IMTA)

TEKYIUI KOHTPOJIb, KOHCYJIbTALUU [0 JUCLUIUINHE 4 4

KOHTaKTHas paboTa Ha npomMexyTouyHoM KoHTpose (KPA) 2 2

2. CamocTtosrtenpHas pabota, B ToM uncie (CPC) 51 51

pedepar/acce (MMOArOTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHasI paboTa

KypcoBast pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOSITENIbHOE M3YUYEeHUE pa3fiesioB, CAMOIOATOTOBKA (IIpOpaboT-

Ka ¥ MOBTOPEHUE JICKIIMOHHOTO MaTepualia ¥ MaTepraia yaeOHUKOB 15 15

U y4eOHBIX OCOOUHi, MOATOTOBKA K JJA0OPATOPHBIM U MPAKTUYECKUM

3aHSATHUSIM, KOJJIOKBHYM H T.JI.)

ITonroToBka K 3k3aMeHy (KOHTPOJIb) 36 36

[ToaroroBka k 3a4€Ty/ 3a4€Ty C OIIEHKOMN (KOHTPOJIH)




4.2 Conepxxanue THCHMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4.1-Coneprkanue TUCHMUILUIMHBL, CTPYKTYPUPOBAHHOE IO TeMaM JJI CTYACHTOB OYHOTO OOyUEeHUs

Bunsbi yueoHoii padoThl

Iaanupyembie (KOH- (4ac) HaumeHoBaHue Peasuzanusi B
) = HaunmeHoBaHue
TPOJHpPYyeMble) pe- KonTakTHasn 2 Q HCIOJIb3yeMbIX ak- | pamkax [Ipak-
== g . pa3paboTaHHOrO
3yabTaThl ocBoeHusi: | HaumeHoBaHue pa3ge- | pabora g =T TUBHBIX U HMHTepP- | THYECKOW Moj-
£ES =| BunCPC DJIEKTPOHHOI0
ko1 YK; OIIK; IIK u JIOB, TeM Sk oty HAR O aKTHBHBIX 00pa30- TOTOBKH Kypea (Tpyfoem
HHAUKATOPHI 10CTH- = 2 = = 5 =£ BATEJbHBIX TEXHO- | (TPYA0EMKOCTH yp PYA
g T4 X JSE D KOCTB B 4acax)
., s 9 « i
JKeHHS] KOMIIETCHIHI > =93 S =g JIOTHH B Yacax)
= o= S &
Il cemecTp
[1K-1 Paznen 1. 'openne Tomiusa IToaroroBka k KoncnexT nekumii
UIIK-1.1 nexmun  [1,2,
5]
Tema 1.1.I'openue MoHO-
OKcHzaa yriaepoma u Bomo- | 1,0 1,0
pona
Tema 1.1.Ilpaktuueckoe Ilonroroska k
1,0 1,0
3aHSTHE I13[1, 6]
Tema 1.2. Peakuust Boas-
HOTO rasa. 1,0 1,0
Tema 1.2.I1pakTHueckoe 10 10 [ToaroroBka k
3aHATHE : ’ I3 [1, 6]
Tema 1.3Peaxius benna-
t 1,0 1,0
Bynyapa
Tema 1.3.IlpakTuueckoe ITonroroska k
15 1,0
3aHATHE 113 [1, 6]
Tema 1.4.I'openue yrie-
PeRHE Y 1,0 1,0
pona
Tema 1.4.IlpakTHyeckoe [ToaroTroBka
15 2,0
3aHsTHE 13 [1, 6]
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IInanmpyemsble (KOH-
TpoJIMpyeMble) pe-
3yJbTAThl OCBOCHMSI:
ko1 YK; OIIK; IIK u
HHIMKATOPBI 10CTH-
JKeHUs] KOMIIeTeH Uil

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI

(uac)

KonraxkTHasn

padora

Jlexnun

pa-]|

JIA00
TOPHBbIC

naforyx

qecKHne
3AHATUA
CamocrofTe b-

IpakTn-

Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanmu3anus B

pamkax Ilpak-

THYECKOil Mmoj-
rOTOBKH

(TpynoeMKoOCTH
B Yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

JlabopaTopHasi padora
Nel. HccnemoBanue B3a-
AMOJCUCTBUSL  TBEPIOTO
yriepoga ¢ KHCIOPOZAO-
coJiepKamieH ra3oBOM
(hazori.

4,0

2,0

[ToaroroBka k
naboparop-
HOW  paboTe

[7]

Tema 1.5.Kunernueckue
3aKOHOMEPHOCTH TMPOIIEC-
COB FOpEHUS

0,5

0,5

1,0

Pabora mo ocBoenuro 1
pasneia:

pedepar, 3cce (Tema)

pacuéTHo-rpaduveckas
pabora (PI'P)

KOHTPOJIbHasi padoTa

HToro no 1 pa3zageny

4,5

4,0

5,9

12,0

Paznen 2. KapOoHaTbl M oKcHIBbI — 00pa3oBaHue M
TepMHYecKasi IUCCOLMALMS

IToaroroBka k
ek [1,2,
5]

Tema 2.1.00pa3oBanue u

TEpMUYECKas JiHCCoLma- | 1 g 1.0
ust KapOOHATOB

Tema 2.2. O6pazoBanue u

TepMuueckas Jucconua- | 1,0 1,0

O OKCHUI0B
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IInanmpyemsble (KOH-
TpoJIMpyeMble) pe-
3yJbTAThl OCBOCHMSI:
ko1 YK; OIIK; IIK u
HHIMKATOPBI 10CTH-
JKeHUs] KOMIIeTeH Uil

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI
(uac)

KonraxkTHasn
padora

pa-]|

Jlexnun
JTa00
TOpPHBIE
naflory x
IpakTn-
YyecKHe
3AHATUA
CamocTosiTe/b-
Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanmu3anus B

pamkax Ilpak-

THYECKOil Mmoj-
rOTOBKH

(TpynoeMKoOCTH
B Yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

Tema 2.1.INpakTHueckoe
3aHSTHE

=
o
N
o

IToaroroBka x
113 [1, 6]

Tema 2.3. Kunertnueckue
3aKOHOMEPHOCTH  JIHCCO-
WAl  KapOOHATOB H
OKCHJI

0,5

Tema 2.2.IlpakTHueckoe
3aHATHE

1,0 2,0

IToaroroska x
I13 [1, 6]

JlabopaTopHass pabora
Ne2. Tennogusnueckoe
HCCIE0BAaHNE MPOIIEC-
COB pAa3JIOKEHHS Kap-
OoHata

5,0 2,0

IToaroroBka K
naboparop-
HBIM paboTam

[7]

Padora mo ocBoenuio 2
pa3nena:

pedepar, 3cce (Tema)

pacuyéTHo-rpaduveckas
pabora (PI'P)

KOHTPOJIbHasi padoTa

HToro no 2 pasaeny

25|50 20 8,0

Pa3nen 3. BoccTaHOBJIeHHE OKCHAOB METAJLIIOB

IToaroroska x
nexrwsMm [1,2,
5]

Tema 3.1.001mmas xapak-
TEPUCTHKA BOCCTAHOBH-
TEJBHBIX MPOIECCOB

0,5 1,0
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IInanmpyemsble (KOH-
TpoJIMpyeMble) pe-
3yJbTAThl OCBOCHMSI:
ko1 YK; OIIK; IIK u
HHIMKATOPBI 10CTH-
JKeHUs] KOMIIeTeH Uil

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI
(uac)

KonraxkTHasn
padora

Jlexnun
TOpPHBIE
naflory x
IpakTn-
YyecKHe
3AHATUA
CamocTosiTe/b-
Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanmu3anus B

pamkax Ilpak-

THYECKOil Mmoj-
rOTOBKH

(TpynoeMKoOCTH
B Yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

Tema 3.2. Boccranosie-
HHE OKCUIOB razaMu

=
o
-
o

Tema 3.2.IIpakTrueckoe
3aHATHE

1,0

=
o

IToaroroBka k
I13 [1, 6]

Tema 3.3. BoccTanosine-
HHUE OKCUIOB TBEPABLIM
YTIEPOaOM

1,0 1,0

Tema 3.3.IIpakTrueckoe
3aHSTHE

1,0 1,0

IToaroroska x
113 [1, 6]

Tema
3.4.BoccTa”HoBIIEHHE OK-
CHIOB JKeJe3a

1,0 1,0

Tema 3.4.IIpakTrueckoe
3aHATUC

1,0 1,0

IToaroroBka k
113 [1, 6]

Tema 3.5.Kuneruueckue
0COOEHHOCTH BOCCTAHOB-
JIEHUS OKCHUIOB

0,5 1,0

PaGora nmo ocBoenmnio 3
pa3nena:

pedepat, 3cce (Tema)

pacuéTHo-rpaduyecKan
pabora (PI'P)

KOHTpOJIbHAs padoTa
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IInanmpyemsble (KOH-
TpoJIMpyeMble) pe-
3yJbTAThl OCBOCHMSI:
ko1 YK; OIIK; IIK u
HHIMKATOPBI 10CTH-
JKeHUs] KOMIIeTeH Uil

Bunsbi yueoHoii padoThI

(uac) HanmenoBanmue Peanmm3anus B
] — HaumenoBanue
KourakrHast 4 Q HCIOJIb3yeMbIX ak- | pamkax [Ipak-
= 3 . pa3padoTaHHOTO
HaumenoBanme pasge- | padora el Bunx CPC THBHBIX U HHTEpP- | THYECKOH MOI- DK TDOHHOIo
JIOB, TEM . d = 3L g aKTHBHBIX 00pa30- TOTOBKH P
S EelEgESEe Kypca (Tpyaoem-
=1 22 2 50 = BaTeJbHBIX TEXHO- (TpyA0eMKOCTh
2 BEdz 5328 ¢ y KOCTb B 4acax)
o I~ 28 =S H JIoruii B Yacax)
= EREFIET 2
a0 5
Hroro no 3 pazaeny 4,0 3,0 11,0

Pa3znen 4. TepmonnHaMHuKa M KHHETHKA MeETAJLIyp-

T'H4€CKHUX pacCilyiaBoB

IToaroroBka x
nexrwsM[ 1,2,
5]

Tema 4.1. Mertamrypru-
YeCKHe IUTaKU 1,0 1,0
Tema 4.1.IIpaktrueckoe TTOArOTOBKA K
3aHATHEC 110 110 I3 [1 6]
JlabopaTopHasi pa6ora [Toaroroska
Ne3.Ompezienienue BS3KO- 40 10 naboparop-
CTH IIJTAKOBOT'O pacIliaBa ' ' HOW  pabote
[7]
Tema 4.2. Meramuue-
CKHE pacIlIaBbl 1,0 1,0
JlabopaTopHas pabGoTa ToaroToBKa K
Ned.OnpenencHue o-
naboparop-
BEPXHOCTHOTO HATSKEHHUS 4,0 1,0 .
HOl  pabote
METaJUINYECKOr0 paciuia- 7]
Ba
Tema 4.2.ITpakTHueckoe TTOAroTOBKA K
3aHATHUC 115 110 113 [l 6]
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IInanmpyemsble (KOH-
TpoJIMpyeMble) pe-
3yJbTAThl OCBOCHMSI:
ko1 YK; OIIK; IIK u
HHIMKATOPBI 10CTH-
JKeHUsI KOMIIeTeHI Uil

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI

(uac)

KonraxkTHasn

padora

Jlexnun

pa-]|

JIA00
TOPHBbIC

naforyx

qecKHne
3AHATUA
CamocrofTe b-

IpakTn-

Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanmu3anus B

pamkax Ilpak-

THYECKOil Mmoj-
rOTOBKH

(TpynoeMKoOCTH
B Yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

Tema 4.3. TepmoauHamu-
Ka TMpOIECCOB OKHCIH-
TeTpbHOTO  paduHUpOBa-
HUS C yYacTHEM
pacmiaBoB

=
o

Tema 4.3.IlpakTuueckoe
3aHATHE

1,0

1,0

IloaroroBka x
I13 [1, 6]

PaGora mo ocBoenuro 4
pa3jaena:

pedepar, 3cce (Tema)

pacuéTHo-rpaduueckasi
paborta (PI'P)

KOHTpOJIbHAasA padoTa

HTroro no 4 pazneny

3,0

8,0

3,5

8,0

Paznen 5. TepMoguHAMHUKA M KMHETHUKA TOBEAEeHUS

BpeHBIX MpUMeceii

IloaroroBka x
nexrsam|[ 1,2,

5]
Tema 5.1. Packucnenue 1,0 1,0
MeTaja
Tema 5.1. IIpaktudeckoe 10 10 IToaroroBka k
3aHsITHE ' ' 113 [1, 6]
Tema 5.2. IIpouecch pa-
¢unuposanus metayia ot | 1,0 1,0
cephl
Tema 5.2. [IpakTHueckoe 10 10 [ToaroroBka k
3aHsITHE ' ' 113 [1, 6]
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Bunsbi yueoHoii padoThI

Iaanupyembie (KOH- (4ac) HaumeHoBaHue Peasuzanusi B
) = HanmeHoBaHue
TpoJIMpyeMble) pe- KonTakTHasn 2 Q UCNOJIB3yeMbIX ak- | pamkax [Ipak-
= 3 . pa3padoTaHHOTO
3yabTaThl ocBoeHusi: | HaumeHoBaHue pa3ge- | pabora g =z TUBHBIX U HMHTepP- | THYECKOW Moj-
£E8 =| BunCPC DJIEKTPOHHOIO
ko YK; OIIK; IIK u JIOB, TEM = g otk o SR S aKTHUBHBIX 00pa30- rOTOBKH Kypea (Tpyxoem-
HHIUKATOPHI 10CTH- = = 2 gg > 25 =% BaTeJIbHBIX TeXHO- | (TPYA0EMKOCTH yp PYA
. ZBAdssHSE¢ .. KOCTb B 4acaXx)
JKeHHUs1 KOMIIeTeHIUI s RS9 o8z gX JIorui B Yacax)
SEEFETESTE
(5]
Tema 5.3. Jlepocdopa
M Aedocdopamns | 4 1,0
MeTajuia
Tema 5.3. [IpakTHueckoe [Moxroroeka k
1,0 1,0
3aHATHE I13 [1, 6]
PabGora mo ocBoeHHIO 5
pazaedna:
pedepar, 3cce (Tema)
pacuéTHo-rpaduyeckas
padora (PT'P)
KOHTPOJIbHasi padoTa
HTroro no 5 pazneny 3,0 3,0 6,0
Kypcosas padora (KP)
Kypcooii npoext (KII)
HUTOI'O 3A CEMECTP | 17 | 17 17 51
HUTOI'O no aucounaune | 17 17 17 51
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texkyuuii KOHTPOJIb 3HAHUA 00YYAIOIIMXCS OCYHIECTBJISIETCS: TECTUPOBAHMEM 10 TeMaM
JIEKIIUii, pelieHueM NMPAKTHYeCKUX 32124, KOHTPOJIbHbIE Pa0OThI.

5.1. TunoBble KOHTPOJIbHBIE 32IaHNSI MM MHbIE MAaTEePHAJIbI, HEO0X0AUMBbIE /115l OLeHKH
3HAHUI, YMEHM 1 HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH

Ilepeuyensb Tem pedepaToB
1. luccoumanus ra3oB Ipu BBICOKUX TeEMIIEpaTypax
2. MeTanoTepMu4ecKoe BOCCTaHOBJICHHUE.
3. Ompenenenue akTUBHOCTH KOMIIOHEHTOB IIJIAKOBBIX PACIIaBOB MO 00OOIIEHHBIM JHa-
rpaMMaM.
4. TepMoauHAMUUECKHUE MPEEIbl OKUCIEHUS MPUMECEH METaNInYeCKOM BaHHBI 1O Ija-
KOM 3aJJaHHOI'O COCTaBa

BOHPOCBI AJIS MOATOTOBKU K KOHTPOJIbHBIM MEPOINIPUATHAM (TeKyIIII/Iﬁ KOHTpOJ’Ib)

Pazpnen 1. 'openne Tomusa
1. YUro noHumaercs moja ropeHuem TomauBa? Kakue OCHOBHBbIE peaklMy TOPEHUs TOIUIMBA Xa-
pPaKTEPHBI JI1 METAJULYPTHYECKUX ITPOLIECCOB?
2. Kak paccuutath paBHOBECHOE JaBJieHHE Kuciaopoja B ra3oBbix cmecax CO —CO, u H, —H,0
IIPYU BBICOKUX TEMIIEpATypax?
3. laiiTe TEpMOAMHAMUYECKYIO OLIEHKY PEAKIIUSIM TOPEHUSI.
4. Kak BiusieT TeMmriepaTypa Ha OKUCIHUTENIbHBIE CBOMCTBA Ta30Boil cmecu CO —CO, ¢ mocTosiH-
HbeIM otHOmeHueM CO / CO,?
5. Kak BiusieT naBiIeHHE Ha paBHOBECHE peaKLUi B3aMMOJIECHCTBHS YyIilepoJa ¢ KUCIOPOJOM H
C0,?
6. Haiite onenky xumudeckoro cponacrsa CO u Hyk kucinopony npu temmneparypax METaJUTypru-
YECKHUX ITPOLIECCOB.
7. YpaBuenue uzorepmbl Baut-I'odpda u ero ucnonp3oBanue ajisg OnpeneieHus HarpaBiIeHUs
IIPOTEKAHUS PEAKIIH.
8. Kak n3mensierca xummnueckoe cpoactso CO u H, ¢ temneparypoii?
9. IIpowsurocTpupyiTe NIpUMEHEHHE 3aKOHa ['ecca Ha mpuMepe peakuuii BOASHOTO rasa, bemmna-
bynyapa, ropenus yriaepoaa.
10. Kak BrusieT naBiieHue Ha paBHOBecHE peakiuii roperns cpoactso CO u H,2?
11. Kak n3meHurTcsa paBHOBECHOE naBieHue kucinopoga B razoBoil cmecu CO — CO,npu  moBBI-
LIEHUH TEMIEPATYpHI U yBennueHuu coaepxkanust CO, B coctaBe cmecu?
12. YeM olieHMBAETCSt OKUCIUTENbHBIE CBOMCTBA ra30Boi (a3bl?
13. Kak Bnusier Temiiepatypa Ha OKMCIUTENbHBIE CBOiicTBa razoBoii cmecu H, — H,O0 ¢ mocto-
SSHHBIM OoTHOMmeHueM H, / H,07?
14. Kak mpou3BOOUTCS pacyeT paBHOBECHOI'O COCTaBa CIOKHOW Ia30BOM CMECH, B COCTAB KOTO-
poii Bxonsar CO,, CO, H, u H,07?
15. Kak mpou3BOAUTCS pacyeT MapuHaabHOIO JABJICHHS KUCIOPOAA CI0KHOM ra3oBOM CMECH, B
cocraB koTopoii Bxoast CO,, CO, H, u H,0?
16. Kak Bimsier TeMriepaTypa Ha paBHOBecue peakuuu bemna-bynyapa? Kakue temneparypHbie
00J1aCTH MPOTEKAHMS STON PeaKLUU MO>KHO BBIIEIUTH?
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17. Kak paccuutbiBaercst coctaB razoBoi cmecu CO — CO,, Haxos11Ieicsi B paBHOBECHH C TBEP-
JIBIM YTJIepoaoOM?
18. PackpoiiTe TepMHUH «TemMIepaTypa BOCIUIaMEHEHUSD Ta30BOM CMECH
19. B ueM nposiBisieTCs CYIIHOCTh LIEMHOI0 MEXaHU3Ma peakLuy ropeHus?
20. Kak paccuutath coctaB razoBoit cmecu CO — CO, — N,, Haxonsielics B paBHOBECUU C TBEP-
JIBIM YTJIepoaoM?
21. YkaxuTe nocaeqoBaTeIbHOCTh Pa3BUTHS LIETTHOM pEaKIMU F'OPEHUsI BOAOPOAA U MOHOOKCH-
Jla yriaepoja.
22. Kunetndeckre 0COOEHHOCTH M MEXaHU3M TOPEHUsI TBEPAOIO yriepoa.

Pa3znen 2. KapooHAThI M OKCHABI — 00pa3oBaHue U TEPMHUYECKAS TN CCOIHALUS
1. ITpu kaKuX yclIOBUSX BO3MOXKHO HHTEHCHUBHOE pa3jioxeHue kapooHnara?
2. Yro Takoe ympyroctb IUCCOIMaNWU KapOOHaTa M Kak BIHSIET TEMIIepaTypa Ha BEIHYUHY
YIOPYTrOCTH JUCCOLMaluu KapOoHaTa?
3. Kak paccumrars TeMmmepaTypy Hayaja pa3joXeHus KapOoHaTa MpH 33aJaHHOM COJCPKAHWUU
CO2 B razoBotii (haze, ¢ KOTOPOH B3aUMOJIEHCTBYET KapOoHatT?
4. Kak paccuutaTh TeIioBoi 3¢dekt peakuu qucconuanuy kapOoHara o 3HAYCHUSIM YIPYTo-
CTH JIMCCOLIMALINY KapOoHaTa MPU HECKOJIBKUX TeMIiepaTrypax?
5. Uem ompeaensroTcst TeMIiepaTypbl Hauaja pa3ioKeHUss © XUMUYECKOTO KUTIEHUsI KapOOHATOB?
6. UeM olieHHMBaeTCs MPOYHOCTh KapOOHATOB U KakK BIUSAET TeMIiepaTypa Ha MPOYHOCTh KapOo-
HaTOB?
7. llpownmocTpupyiiTe HpuUMeHEeHUe ypaBHeHUs u3oTepMbl Baut-I'odda mis ompenenenus
HaIpaBJICHUS IPOTEKAHUS peaKLMi JUccolManuy KapOOHATOB U OKCHU/IOB.
8. JlaiiTe OLleHKY CpaBHUTEIHHOW MPOYHOCTU KapOOHATOB KaJbIUsl, MATHUS U JKeJe3a.
9. Kak Biusier gaBiieHnEe HAa TEPMUUECKYIO IPOYHOCTh KApOOHATOB U OKCUIOB?
10. Kakue ¢akTopbl BIUAIOT Ha PABHOBECHOE JABJICHHE KHCIOpPOJAa B CUCTEME OKCHUJ MeTallia-
MeTami?
11. Yto Takoe ynpyroctb JUCCOLMALMU OKCHJIa U KAaK BIMSET TEMIIEpaTypa Ha BEIUYUHY YIPY-
TOCTH IUCCOIanuu?
12. Kak npou3BOAMTCS pacyeT paBHOBECHOT'O JIABJICHHUS KUCIOpOJa B CUCTEME OKCHUJ MeTasula-
MeTaJlJ1 IPU Pa3JIMYHBIX TeMIleparypax?
13. IIpu KakuX yCIOBHSIX BO3MOXKHA TEPMUYECKAsI TUCCOLUALINS OKCUIOB?
14. Jlng xakux OKCHUIOB BO3MOKHA TEPMHUYECKAsl AMCCOLUAIMS B YCIOBMSI METAJLTyprHUeCKUX
Mpo1eccoB?
15. Kak mpousBoautcs pacyer coctaBa razoBoit cmecu H2 - H20 nns Oe30KHCIUTENBHOTO
HarpeBa metaya’?
16. [Ipn kakuX COOTHOLIEHUSIX MPOYHOCTU OKCHJA METaJlJla U OKHCIUTENBHOIO MOTEHIMANa Ta-
30BOM (a3bl mocienHsAs OyAeT UMETh OKUCIMTENbHBIM XapakTep MO0 OTHOLIECHHIO K METaJuly, ¢
KOTOPBIM JaHHBIA OKCHJI HAXOJUTCSI B COCTOSIHUU paBHOBeCHA?
17. Kak BausieT BaKyyM Ha TEPMOJMHAMHUYECKYIO IPOYHOCTh OKCHAA?

Paspnen 3. BoccranoBiieHHe OKCHIOB METAJLJIOB

1. KakuMu TepMOIMHAMUYECKHMMH XapaKTEPUCTUKaMM JOJDKHO 00Ja1aTh BemecTBOB, 4ToOb
CIIy’)KUTh BOCCTaHOBHTEJEM Juist okcua MeO?
2. Ilpu KakoM COOTHOILIEHUH YNPYrocTed AHUCCOIMAlMM OKCHJla MeTayla U Tra30BoM (asbl co-
3/1AI0TCsl YCIIOBHS JUIs IPOIlecca BOCCTAHOBIIEHUS IaHHOTO OKCHJIa ra30Boi (a3oi?
3. Kakue 3neMeHTbl MOTYT ObITh BOCCTAHOBUTEIISIMU IO OTHOIICHUIO K JKeJle3y MpH TeMIepary-
pax, XapakTEepHBIX JJIsI METAJLTYPrUY€CKUX IPOLECCOB?
4. JlaliTte ompeneneHue YIrJeTepPMHYECKOMY, CHIIMKOTEPMHYECKOMY M METAINIOTEPMUYECKOMY
BOCCTAHOBJICHHMIO.
5. [laiiTe onpeneneHure NpsiMOro U KOCBEHHOTO BOCCTAHOBJIEHUS.
6. Kak Binsier TemnepaTtypa 1 JaBJI€HHE Ha PABHOBECUE PEAKIINI KOCBEHHOTO BOCCTAHOBJICHNUSA?
7. [lpuBenute knaccuuKauiO OKCUAOB IO UX BOCCTAHOBUMOCTH.
8. JlaliTe cpaBHUTEIBHYIO OLIEHKY KOCBEHHOT0 BoccTaHoBieHuss MeOCO u H,.
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9. CdhopmupyiiTe TPUHIMUIT MOCIEIOBATEILHOTO MpeBpaiieHuss A.A.balikoBa U MPOWIIIOCTPH-
pyiTe ero IelcTBUE Ha MPUMEPE BOCCTAHOBJICHUS JKeJle3a.
10. [laiiTe TepMOAMHAMHYECKYIO XapaKTEPUCTHKY PEAKIMSIM KOCBEHHOTO BOCCTAHOBIJICHUS OK-
CHUJIOB XKelle3a.
11. [IpuBeauTe TEPMOAMHAMHUECKUE YCIOBHS MPSIMOI0 BOCCTAHOBIIEHUS OKCUIOB XKee3a.
12. Kaxk BiuseT Ha TeMIepaTypy Hadajaa BOCCTAHOBJICHHS OKCHJIOB Keje3a TBEPbIM YIIIEpOI0M
[IpY U3MEHEHUE JaBJICHUA?
13. Chopmupyiite ycinoBus Havyajna NpsSMOrO BOCCTAHOBJICHHUS.
14. Yro Ha3piBaeTcs TEMIEPATYpPOM Hayasla IPSIMOrO BOCCTAHOBJICHUS?
15. Kak paccuuThiBaeTcs TeMmIieparypa Hayala BOCCTAHOBIJICHHUS OKCHJA METajula TBEpPAbIM yT-
JIEPOJIOM JUISL CITydasi, KOTJa OKCHJI MeTajla ¥ METaJll MPEICTABISIOT OO0 YNCThIE KOH/IEHCH-
poBaHHBIC (a3bl?
16. Kak BamsieT MpOYHOCTh BOCCTaHABIMBAEMOTO OKCHA HAa TEMIepaTypy Hauanaa BOCCTaHOBIIE-
HUSl OKCHJIa TBEPJIBIM yriiepoaom?
17. Kak BiusieT Ha TeMIieparypy Hadajla BOCCTAaHOBJIEHHUS! OKCUJA METa/lIa TBEPBIM YIIIEPOJOM
M3MEHEHHUE JaBlIeHus?
18. ChopmupyiiTe 4TO TaKOE METAIIIOTEPMHSI.
19. OObsAcHUTE TePMOJUHAMHYECKHE YCIOBHUS METAIIIOTEPMHUYECKOTO BOCCTAHOBIICHUSI METal-
JIOB U3 UX OKCHJIOB.
20. Uto Takoe TepMUYHOCTh U KaK OHA PacCUYUTHIBAETCS?
21. Kax BimsieT MpOYHOCTh BOCCTaHABIMBAEMOT0 OKCHA HAa TEMIepaTypy Hadaia BOCCTaHOBIIE-
HUS OKCHJIa TBEPJBIM yriiepoaom?
22. Kax BimsieT Ha TeMIepaTypy Hadajla BOCCTAaHOBIICHHS OKCHa METaJljla TBEPABIM YTIIEPOI0M
M3MEHEHHUE JaBlIeHus?
23. N3n0xuTe MEXaHW3M BOCCTAaHOBJICHHS OKCHIOB METAUIOB Ta3aMU M TOSCHUTE BIHMSHUE
YCIIOBUI BOCCTAHOBJICHHUS HA KHHETHUKY IpoIiecca.
24. VI310%uUTe MEXaHU3M BOCCTAHOBJIEHUSI OKCHUJIOB METAJVIOB TBEP/IBIM YIIIEPOIOM.

Pa3I[eJ'I 4, TepMOI[I/IHaMI/IKa U KHHETHKA METAJLJTYPIru4€CKUX pacCiijiaBoB.
1. Kak nensitest mutakooOpasyroe OKCUIbI 10 CBOWCTBaM?
2. Kakue cBoiicTBa METAJITyprUUYECKUX 1IIAKOB SIBJISIFOTCS] BXKHEUITUMU?
3.Kakoe crangapTHOe cocTOsIHUE BBIOMPAETCs, IPH ONPEeIEHUH aKTUBHOCTh KOMIIOHEHTOB Me-
TaJNINYECKOT0 UJIH IIJIJAKOBOTO pacTBopa?
4. YTto 03HAYAET KOHZPYIHMHO VI UHKOHZPYIHMHO TIIABSIIUECS XUMUYECKIE COCTUHEHNI?
5. O ueM CBUIETENBCTBYIOT BUJ MaKCUMyMa Ha JUarpaMMe COCTOSIHHS IUTAKOBBIX CUCTEM?
6. XapakTepuCcTUKOI, KaKuX CBOWCTB KOMIIOHEHTa pacTBOPA SIBJIETCS €ro TepMOJANHAMHUYECKast
AKTUBHOCTH?
7. Kak nepecunTarh cOCTaB pacTBOPA, BEIPAXKEHHBIN B MPOLIEHTAaX M0 Macce Ha MOJIbHBIE 10JIN?
8. Uto xapakrepusyeT K03 (HUIIMEHT aKTHBHOCTH KOMIIOHEHTA B pacTBope?
9. Kakoif npyHIMI pacyeTa aKTUBHOCTEN KOMIIOHEHTOB IIUIAKOBOTO PAcIliaBa 10 MOJIEKYIISIPHON
TEOPHH CTPOCHHUS PACIUIABICHHBIX IIIJIAKOB?
10. B ueM coCTOAT OCHOBHBIE NIOJIOKEHUSI MOHHON TEOPUU CTPOEHUS PACIUIABICHHBIX IIJIAKOB?
11.1Tpu kakux YyCJIOBHUSX BO3MOXXHO OKHCJIEHHE MPUMECH PACTBOPEHHON B METaJlle, pacIiiaB-
JIEHHBIM IILJIAKOM?
12. Yro Takoe «k03(h(UIMEHT paclpesieleHus] KUCIOpoaa MEXy METANIOM U LIUTAKOM» U OT
Yero 3aBUCHUT €ro BeInYrHa?
13. Kakue TepMOoiMHAMHUYECKUE YCIOBUS OINPEENAIOT MOJHOTY MEepexo/ia AIEMEeHTa U3 MeTaa
B IIJIaK B Pe3yJIbTaTe OKUCIUTENILHOTO papuHUPOBAHUS?
14. Tlepeuncante UCTOYHUKH KHCIOPOA B MPOLIECCE OKUCIUTENBLHOTO paMHUPOBAHUS MeTaslia
Y JJalT€ OLIEHKY UX YYaCTHs B MPOIECCE.
15. Yem ompenensercst npeenbHas CTeleHb 00e3yriIepoKuBaHus METaula B IPOIecce OKUCIIH-
TEIBHOIO paQpUHUPOBAHUS?
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16. BzaumocBsA3b MEXy COJAEpKAHUEM KHCIOpOJa U YIiepoJia B METajlle B MPOLIECCe OKUCIIH-
TEIHLHOTO padUHUPOBAHUS.
17. Kak BiusieT Temneparypa u JaBjieHue Ha PaBHOBECUE PEaKLUii OKUCIEHUS yriepoa?
18. M3noxute MexaHu3M Ipoliecca 00e3yriepoKUBaHUS IPU YUaCTUU B MPOIECCe Pa3TUUHBIX
MCTOYHUKOB KHCJIOPOJA.
19. Ilepeuncnure ocHOBHBIE ()aKTOPBI, BIUSIOLINE HA KHHETHKY MPOLECCa OKUCIUTEIBHOIO pa-
¢uHMpOBaHUs (Ha IpUMEpe OKUCICHHUS YTIIIepoa).
20. Uem onieHMBAETCSI OKUCICHHOCTh MeTallla U 1uiaka?

Pa3znen 5. TepMoguHaMuKa 1 KHHETHKA NMOBeAeHUs BPeAHbIX MpUMecei
1. BnusiHue kucnopoja Ha CTpYKTypy CIUTKa U cBoicTBa cTayn. CylIHOCTh pacCKUCICHUS.
2. Kakue 31€eMEeHThl HCIOJIb3YIOTCS B KAayeCTBE PACKUCIUTENEH IS XKUAKOIO JKelle3a U €ro
CIUIaBOB?
3. TepMoarHaMUYeCcKui aHaU3 MIyOUMHHOTO packucieHus. PackucnurenbHast criocoOHOCTb.
4. Mertouka onpeeseHNs] pAaCKUCIUTENFHON CIIOCOOHOCTH U €€ 3aBUCUMOCTh OT TEMIIEPaTyphl
Y JaBJIEHUS U Pa3JIMYHBIX AJI€MEHTOB-PACKUCIUTEIIEH.
5. Kak u3MeHsieTcs pacKUCIUTENbHAs CHOCOOHOCTh DJIEMEHTA-PACKUCIUTENS B Cllydae, KOr/a
MPOIYKT pacKUCICHHs (OKCH]) MPUCYTCTBYET B CUCTEME HE B YUCTOM BHJIE, @ 00pa3yeT pacTBOp
WIM XMMHYECKOE COEMHEHHE C APYTUM OKCHAOM?
6. Kak BIUAIOT pa3inyHbIe JIEMEHTHI, PACTBOPEHHBIC B JKUJIKOM jKele3e, Ha KOI(PPHUIHMEeHT aK-
TUBHOCTH PaCTBOPEHHOIO KHcopoaa?
7. Kak paccuuThIBaeTCsi paBHOBECHAs KOHLEHTpALUS KHCIOPOJA B CI0XHOM METAINIMYECKOM
pacIuiaBe, CoJiepKalieM HECKOJIbKO JIETUPYIOIIMX 3JIEMEHTOB?
8. Kak BnmseTr Temmeparypa Ha paBHOBECHYIO KOHLEHTPALMIO KUCIOPOJA B pacIulaBe IMOCIe
packucienus?
9. Kakue ¢akTopbl onpeensoT paBHOBECHYIO C YIJIEpOI0OM KOHIIEHTPAIMIO KUCIOPOAa B KU~
KOM jxene3e?
10. Bnusinuie cepbl Ha CBOMCTBA CTalld M CYIIHOCTH JAecylb(ypanuu MeTauia.
11. Yro HazbIBaeTcs K03 PUIIMEHTOM pacTipeieIeHus: Cepbl MEXKIY METAJUIOM U IIJIaKOM?
12. Ilo kakuM peakusiM MPOUCXOJUT yIaJE€HUE CEephbl U3 METAlIa B IIIJIaK B COOTBETCTBUU C MO-
JEKYJIIpHON TEOpUEl CTPOEHHUS pacIlyIaBICHHbBIX UIAKOB?
13. Kakue ¢akTopsl U Kak BIUSIOT Ha KOX(G(GUIIUEHT pacipeeNieHus: Cepbl MEXAy METAJIOM U
u1akom?
14. OcobenHocTH aecynb(ypannu MeTania B BOCCTAHOBUTENIBHBIX YCIOBHSIX.
15. MexaHu3M U KHHETHYECKUE OCOOEHHOCTH JIeCyIb(ypariii MeTalIa IIIaKOM.

16.Brustaue gocdopa Ha CBOMCTBA CTANIM U CYIIHOCTH Jeochopaiy MeTaa.

17.Kakue ¢akTopbl 1 Kak BIMUSIOT Ha pacnpezaeneHue gochopa Mexay METAIIIOM U UIAKOM?

18. Kakue ycnoBus crnoco0CcTBYIOT Oojiee MoJHOMY nepexoy dochopa U3 MeTauia B IUTAK?

19. TTo kaKkoii peakIuu MPOUCXOTUT OKUCIeHHE dochopa, pACTBOPSHHOTO B KUIKOM JKeje3e, B
COOTBETCTBUH C MOJIEKYJISIPHOM TEOpHEN CTPOECHUS pacIlIaBI€HHOTO IIIaKa?

20. MexaHW3M ¥ KHHETHYECKHE OCOOCHHOCTH JIe(hochopaIiui MeTajuia IIaKoM.

ITepeyenb BONpocoB, BBIHOCUMBIX HA POMEKYTOYHYI0 aTTeCTALMIO
B (hopme 3K3aMeHa

1. OcHOBHBIE MOHATHS XUMHYECKON TEPMOAMHAMUKH. [IepBBIil 3aKOH TEPMOJMHAMUKH.

2. Bropoii 3akoH TepmoanHamMuku. DHeprus ['n60ca. TemnoBoii a¢dekr, 3akon ['ecca. Termnoem-
KOCTb.

3. IlpuHIMI TOBMXKHOTO paBHOBeCHs. 3aKoH pactipenenenus. [Ipasuio ¢as.

4. CxkopoCTh XMMUYECKUX peakivid. PaBHOBeCHE, KOHCTaHTA pABHOBECHS XUMHUYECKMX PEAKLINH.

5. Kunernueckne 3aKOHOMEPHOCTH XMMHUYECKUX peakiuid. KuHeTnka roMOoreHHbIX U reTeporeH-
HBIX peaKIuil.
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6. CoctaB 1 cBOICTBa ra3oBoil (aspl. TepMoaMHAMUYECKHE 3aKOHOMEPHOCTH PEAKIIMU TOPEHUSL.
Peaxrwst roperns Hy u CO. OkucnurenbHbIE CBOWCTBA Ta30BOH (haszbl. KucmopoaHbIii moTeHIraIt.

7. TepMOIHAMUYECKHE 3aKOHOMEPHOCTHU PEAKIIMM BOASHOTO ra3a (peaxims ['aHa).

8. TepmoqrHaMHUYecKre 3aKOHOMEPHOCTH PEaKIMii B CUCTEME TBEPbIi yriepoaA-KUCIOPO/I.

9. TepmoauHaMUYECKHE 3aKOHOMEPHOCTH BOCCTAHOBJIEHMsI OKCHIOB. TepMoauHamMHMKa BOCCTa-
HOBJIEHHSI OKCHJIOB ra3000pa3HbIMU BOCCTAHOBUTEIISIMH.

10. TepmoarHAMUYECKHE 3aKOHOMEPHOCTU BOCCTAHOBJIEHHSI OKCHJIOB TBEPABIM YITIEPOIOM.

11. TepmonuHaMHYECKHE 3AKOHOMEPHOCTH METAIIOTEPMHYECKOTO BOCCTAHOBJICHHSL.

12. Tepmuueckas aucconmanys. Jluccoruarust OKCUIOB.

13. quccormarms kapoonaros. Temreparypa Hayaaa TUCCOUMAINH K XUMUYECKOTO KUIICHUSL.

14. Meramtyprudeckue nuiaki. CTpoeHue )KUAKUX METAJUTYPTHUECKUX 11LIaKOB.

15. MonekynsipHas 1 HOHHAs TeOpHsl ITaKoB. TepMoarHaMuuecKkas akTHBHOCTh IIJIaKa.

16. JlnarpaMMbl COCTOSTHHSI OCHOBHBIX ITUTAKOBBIX CUCTEM.

17. CocraB 1 pU3HKO-XMMHYECKHE CBOMCTRA ITUIAKOB.

18. Crpoenue xuakux MetajuioB. PU3HKO-XUMHUYECKUE CBOMCTBA METAJUIMYECKHUX PACILIIABOB.

19. Metayuueckue paciiaBbl M MX TEPMOJIMHAMUYECKUE XapaKTePUCTUKU. 3aKkoH Payms u ['enpu.

20. TepmogUHAMHYECKHE OCHOBBI OKHCIUTEIBHOrO paduHupoBaHus. OKHCICHWE MapraHia u
KPEMHHSL.

21. TepMoqMHAMHYECKHE OCHOBBI OKUCIHUTEIRHOT0 paduHupoBanus. OKUCIEHHE yriepoa.

22. MexdazHoe pacrpeseneHe Kiuciopoaa. PactBopuMocTb KUCI0po/a B xKemese.

23. OCHOBBI TEOPUH pacKUCIICHNUS. Packucisromnas cnocoOHOCTh 37IEMEHTOB.

24. Packucienne KpeMHUEM, ATFOMUHUEM M MapraHieM. PackucieHue B BaKyyMe.

25. B3anMoIeHCTBIS METATMIECKHIX U OKCHIHBIX (ha3. MexdaszHoe pacipe/iesieHue cepebl.

26. B3auMoieliCTBUS METAITMYECKHUX U OKCUAHBIX (ha3. MexdazHoe pacnpenenenue docdopa.

27. B3anMOJICHCTBYST METALTMUECKUX U OKCHIHBIX (a3. MexkdaszHoe pachpe/iesicHue raz000pas-
HBIX BEILIECTB.

28. TepmoauHamMuuecKue Mpeaeibl paCTBOPUMOCTH BOAOPO/IA U a30Ta B KeEJe3e

29. KuHeTnka roMOTr€HHbIX METAUTYPTUYECKUX peaKIvi

30. Kuneruka reTeporeHHbIX METAJUTyPruuecKrX peakuuit
Onucanue nokasaresueil 1 KpUTepueB KOHTPOJIS YCIIEBAEMOCTH, OTMCAHUE IIKAJl OLICHUBAHUS

5.2. Onucanne noxkasarejed 1 KPUTEPHEB KOHTPOJISA yCIIeBAEMOCTH, ONIMCaHUe
LIKAJI OLleHUBAHUS.

JUis oleHMBaHUS 3HAHUI, YMEHHWI, HaBBIKOB W (OPMUPOBAHMS KOMIIETEHIUI IO
JTUCLUIUIMHE PUMEHseTCs OallbHasi CUCTEMa KOHTPOJIS M OLICHKH YCIIEBAeMOCTH CTY/ICHTA.

[Ipn mpomeXyTO4HOM KOHTpPOJIE YCIIEBAEMOCTb CTYJIEHTOB OLICHMBAECTCS II0 YETHIPEX-
0aJUIbHOM CHCTEME «OTJIMYHO», «XOPOLI0», «yI0BJIETBOPHTEIbHO», «HEYI0BJIETBOPUTEIb-

HO».

Tabmuma 5. [Ipu TexyieM KOHTposie (KOHTPOJIbHBIE HEJeNN) U OIeHKA BBITIOJTHEHHUS
71a00paTOPHBIX pabOT

Hlkana IK3amen/
. 3auer
OLlCHUBAHMS 3auer ¢ OLeHKOM
40<R<=50 OTanvHO
30<R<=40 Xopouio 3a4er
20<R<=30 Y 10BAETBOPUTETHHO
O<R<=20 HeynosnersopurensHo He3a4eT
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Tabauna 6 - Kpurepun oueHuBaHusi pe3yJbTaTa 00y4eHHUs M0 JUCHUIVIMHE U IIKAJA OLeHUBAHUS

Kpurtepun oneHuBanus pe3yjbTaToB 00y4eHHs

Ko/ 1 HaNMeHOBA OrneHka OrneHka OrneHka OrneHka

Konx n naumeno- HHe HEIHKATOPA «HEYOBJIETBOPUTEIBLHO» | «YIOBJIETBOPHUTEIBHOY / «xopouo» / «OTJIMYHOY /
BaHHMe KOMIIETEeH- TOCTHZAEHHS KOM- / «He 3a4TeHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»

1107071 i —— 0-5?% } 6vO-74% § 75-8?% § 90-190% §

OT Max peUTUHTOBOM OT MaX PEUTUHIOBOM OLIEH- | OT MAaX PEUTHUHIOBOM | OT MaX peUTUHIOBOM
OLIEHKU KOHTPOJIS KU KOHTPOJISI OLIEHKU KOHTPOJIS OLIEHKU KOHTPOJIS

[TK-1. UIIK-1.1. Pa3pa- | U3noxxenue yuyeOHOTO @parmeHTapHble, MOBepX- | 3HaeT Marepuan Ha | Mimeer riybokue 3Ha-
criocobeH pa3paba- | OaTbIBaeT TEXHO- | MaTepuana OECCHCTEMHOE, | HOCTHBIC 3HAHHS 10 OCHOB- | TOCTATOYHO OpPOIIEM | HUSL BCEro Marepuaia
TBIBaTb  TEXHOJO- | JIOTHUECKUI HEIMOJHOE, HE OCBOEHBI | HBIM TEPMOJUHAMUYECKUM U | YPOBHE; MPEACTABISAET | CTPYKTYpPbl AUCIUILIHU-
TUYECKUI MPOLIECC, | MTPOLECC. OCHOBHbBIE TEPMOJMHAMU- | KHHETUYECKHE 3aKOHOMEP- | OCHOBHBIE TE€PMOJHU- | Hbl; OCBOWJ HOBALIMHU
BBIITOJIHSS npu | UI1IK-1.2. Belnon- | yeckue M KUHETHYECKUE | HOCTAM METAJUIyPrUueCKUX | HAMUYECKHE M KHHE- | JICKHMOHHOIO Kypca IO
9TOM  HEOOXOJIIU- | HAET  HEOOXOIU- | 3aKOHOMEPHOCTH  MeETaj- | MPOIECCOB. THUYECKHUE 3aKOHOMEP- | CPABHEHUIO C
MbI€ TEXHOJIOTHYE- | MbIE TEXHOJOTHYe- | JYPrUYECKUX MPOLEcCcoB, | M3noxkeHne  MOJIYYEHHBIX | HOCTH METajulypruye- | yueOHOW JIUTepaTypoi;

CKHE pacueTsl |
cobmonmas  Tpebo-
BaHUS TIPOU3BOJI-
CTBEHHOM CHCTEMBI
B 00JaCTH TEXHO-

JIOTUYECKON  II0]I-
TOTOBKH MPOU3-
BOJCTBA

CKHE PacyeThl.
HITK-1.3. Cobiro-
JaeT TpeOOoBaHUS

MIPOU3BOJICTBEH-

HOM CHCTEMBI B
00JIaCTH TEXHOJIO-
TUYECKOH  ITOATO-
TOBKM  IPOM3BO/JI-

CTBa.

HCIIOHNMMAHUC HUX HUCIIOJIb-
30BaHUsl B paMKax IIO-
CTaBJICHHLIX IeJIed W 3a-
YTO MPENsITCTBYET
YCBOEHUIO TOCIIEAYIOIIETO

nad,

MaTrepuajia

3HAHWM HENOJHOE, OJHAaKO,
3TO HE MPEMATCTBYET yCBOE-
HHUIO TIOCJIEIYIOIIEr0 MaTe-
puana. [lonmyckarorcsa  OT-
JICTbHBIC CYILIECTBEHHBIE
OLIMOKHY, WCIpPaBICHHBIE C
MOMOIIBIO TTPENOAABATEIA.

CKHX TIPOLIECCOB.

H3JI0KCHUC IMOJIY4YCH-
HBIX 3HaHHI IIOJIHOC,

CHUCTEMHOE;  JIOIyCKa-
FOTCSI eIMHUYHEIC
OIIINOKH, CaMOCTOSI-

TEJIbHO HUCHpaBisieMble
IIpHU coOECeJOBAHUH.
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Tabauna 7. Kpurepun oneHuBanus
Ounenka Kputepun oneHuBanus
OLIEHKY «OTJHYHO» 3aCIly’)KUBAeT CTYJEHT, OCBOMBLIMH 3HAHUSA, yMe-
HUS, KOMIETCHIIUN U TEOPETUYECKU MaTepuai 6e3 nmpoOesoB; BBINOJI-
HUBIIMN BCE 3aJaHUs, NPEIyCMOTPEHHbIE y4EOHBIM IUIAHOM Ha BBICO-
KOM KaueCTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKUA MPOQECCHOHATBHO-
IO IPUMEHEHUS] OCBOCHHBIX 3HAHUN CPOPMUPOBAHBI.
Cpennuii ypoBeHb | OLIGHKY «XOPOILO» 3aCIy)KUBACT CTYACHT, NPAKTHYECKH MOIHOCTHIO
«4» OCBOMBILUI 3HaHUS, YMEHUS, KOMIIETEHLIMU U TEOPETUYECKUN MaTepu-
(xopor10) ai, yueOHbIE 3a/laHus HE OIICHCHBI MAaKCHMAJIbHBIM YHCIOM OaJljioB, B
OCHOBHOM C(hOpPMUPOBaI MPAKTUYECKHE HABBIKH.
OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npo0OenaMy OCBOMBILUM 3HaHUSA, YMEHMsI, KOMIIETEHIIMM U TE€OpeTHYe-
CKUH Marepuai, MHOTHE y4eOHBbIe 3aJaHus JIMOO HE BBIMOJHWI, JHUOO
OHHU OILICHEHBI YUCIOM OaJlIOB OJIM3KMM K MUHHMMalbHOMY, HEKOTOpBIE
PAaKTUYECKHE HAaBBIKU HE C(HOPMUPOBAHEI.
MUHHMMAaNBHBIA | OLIEHKY «HEYJOBJICTBOPUTEIBHO» 3aCIYKUBAET CTYACHT, HE OCBOMBIINH
YPOBEHb «2» (He- | 3HaHMS, YMEHHUs, KOMIICTEHLIUH U TEOPETHUECKUIl MaTepual, yuyeOHble
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJIHLHO)

Bricokuii ypoBeHb
«5»
(oTIMuHO)

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEJIHHO)

6. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnasi iuTepaTypa, ne4aTHble 3JaHusi 0M0.1M0TeYHOr0 (poHIa
Y4ebHOo-MeToIM4ecKoe o0ecredeHrne AUCHUIUIMHBI Peaan3yercss B paMKax (DyHKIIHOHU-
pytoien B BYy3€ 3JIEKTPOHHOU UH(POPMALIMOHHO-00pa30BaTeIbHON cpeabl
MOODVLE.bubnunorteunsiii GOHA YKOMIUICKTOBAH TEYAaTHBIMH H3/IaHUSMH U3 pacueTa HE MEHee
0,25 sKk3eMIuIsipa KaXJI0ro U3 M3/1aHUs, YKa3aHHBIX HMXKE Ha KaKIO0ro oOydarollerocss u3 4ucia
JIMII, OJHOBPEMEHHO OCBAMBAOIINX AUCIUIUINHY.

1. benses C.B. Kypc nexkuuii Teopus MeTtanmypruyeckux mporeccoB. Pexum goctymna
MOODLEdpo.nntu.ru/ Kypc: Teopust MeTaimayprudeckux mporeccon (nntu.ru) .

2.C. B. bensie, B. A. T'eponikuii. OCHOBBI TEOPHH METAJLTYPTHYECKHUX MPOIIECCOB.: Yuel. To-
cobue. - H.Hoeropoa: HI'TY um. P.E. AnekceeBa, 2015.

3.A.C. Epmmwmn. Teopus MeTauTypru4eckux IMpPOLECCOB. YUeOHO-METOANYECKOe MOCOOHeE.:
H.Hosropox: HI'TY nm. P.E.AnexceeBa2007

4. JIU. PeokenkoB. Teopuss  MeTaslyprudyeckux ImpoueccoB:  YdeOHuk. -M.
:Meramnyprus.1989

5. E.A. KazaukoB. PacueTsl o Te€OpUU METALUTyPrHUYE€CKUX IMPOIIECCOB.: YUeOHOe mocooue.
:M. : Mertamnyprus, 1988

6.2 CnpaBo4yHo-0u0/Horpadguueckas Jureparypa.
7. I1.C. Xapnamus. TeopeTnueckrne OCHOBBI CTaJIEIIABIIIBHBIX MPOIECCOB.: Yuelb. mocodue:
M.: MUCuC.

6.3. MeToanyeckue yKazaHusi, peKOMeHIALMM U IPpyrue MaTepuaJibl K 3aHATUIM
7. PU3UKO-XUMHYECKUE OCHOBBI METAJUTYPTHYECKHUX ITPOLIECCOB.
8.benses C.B., Cy66otun A.}O.Meramnyprudeckue pacuetsl:benses C.B., Cy66otun A.1O.;
HI'TY um. P.E. AnekceeBa — H. Hosropon, 2020.
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http://dpo.nntu.ru/course/view.php?id=69
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/instit_fakul_kaf_shkoly/ifhtim/kaf_mto/up/42.pdf

6.4 IlepeyeHb KYPHAJIOB MO MPOPUII0 TUCHUILUINHBI
1. JIuteitHoe mpOU3BOJICTBO.
2. Jluretiuuk Poccun.
3. 3aroTOBUTEIBHOE MPOU3BOJICTBO B MAIIMHOCTPOEHUHU.
4. U3BecTus By30B. UepHasi MeTallyprusi.
5. UepHble MeTaJUIBI.

7. AH®OPMALHUOHHOE OBECHHEYEHHUE JUCIHUIIIUHBI
VY4eOHbIil mporece Mo IUCHUIUIMHE OOecredeH HeOOXOIMMbBIM KOMIUIEKTOM JIMIEH3UOH-
HOTO ¥ CBOOOJHO PacrpoCTPaHAEMOr0 IPOrPaMMHOTO 00ECIIeYEeHHs], B TOM YHCIIE OT€YECTBEHHO-
ro MPOU3BOJICTBA (COCTaB MO JUCLMILIMHE ompenaeieH B Hacrosmend PII/] u nomnexxut oOHOBIE-
HUIO MPU HEOOXOAMMOCTH).

7.1. Ilepeyenn pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTH «AHTEepHETY,
HEeO0XO0AUMBIX /IJIfl OCBOEHM S TUCHUIIIMHBI (MOXYJIA)

[TepeueHs MPOrPaMMHBIX MPOIYKTOB, UCIIOJIB3YEMbIX MPHU MPOBEICHUH PA3IMIHBIX BUIOB 3aHS-
TUH 110 TUCIUILTHHE(OTKPBITHIN JTOCTYII):

1. Hayynas  osnexktponHas  OubOimorexka  E-LIBRARY.ru. -  Pexum  gocrymna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas 6ubnmorevHas cuctema [10BOIKCKOTO TOCY/IapCTBEHHOTO YHUBEPCUTETA CEPBU-
ca [DnekTpoHHbIH pecypc]. — Pexxum mocryma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

3. DnexTpoHHO-OMbIMoTeYHas cucreMa Znanium.com [DIeKTpOHHBIN pecypc]. - Pexxum mocty-
na:http://znanium.com/. — 3arJ. ¢ 3kpaHa.

4.0TKpbITOC 00pa3zoBaHue [DIEKTPOHHBIH pecypc]. - Pexum mocryma: https://openedu.ru/. - 3arn
C 9KpaHa.

5.YHUBEpCUTETCKME Ce€TH 3HaHMi  [DneKkTpoHHBIM  pecypc]. - Pexum  pocryma:
http://www.unicor.ru— 3ari. ¢ sKkpaHa

6.ITopTan s CTYAEHTOB JUISI IOMCKA HH()OPMAITUH 110 U3y4aeMbIM JTUCIHHUILTUHAM [ DIEeKTPOHHBIH
pecypc]. - Pexxum mocryma:_http://www.twirpx.com— 3ari. ¢ 3kpaHa.

7. Topran «Metamnypr» [IneKTpoHHBIH pecypc]. - Pexxum poctyma: www.bestmetallurg.narod.ru
— 3ariI. ¢ 3KpaHa

8. Ilopran Poccuiickoii Accormanuu JIuteHimukoB [DnaeKTpoHHBIA pecype]. - Pexxum mocryma:
WWW.ruscastings.ru — 3arsi. ¢ skpana.

7.2 IlepevyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tab6nuia 8. [lepeueHb 27EKTPOHHBIX OMOINOTEUHBIX CUCTEM

Ne HaumenoBanue Ccblika k 9BC
9bC
1 KoncynbTant http://www.studentlibrary.ru/
CTYJEHTa
2 Jlann https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/
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7.3 IlepeveHs JULEH3MOHHOTO 1 CBOOOHO PACTIPOCTPAHEMOro MPOrPaMMHOTO
o0ecrieyeHHusi, B TOM YHCJIe 0Te4YeCTBEHHOr0 MPON3BO/JACTBA HE00XOAMMOIO /IJIsl OCBOCHHUSI
AUCHUTIIMHBI

Tabmuma 9. [IporpammHOe obecrieueHne

IIporpammHoe oGecnievenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe obecnieueHue cBOOOIHOIO pac-
MPOCTPAHEeHHs

MicrosoftWindows 7 (momnucka MSDN 4689,
noanricka DreamSparkPremium, morosop Ne
Tr113003 ot 25.09.14)

Adobe Acrobat Reader (FreeWare)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader.html

OpenOffice(FreeWare)
https://www.openoffice.org/ru/

7.4 TlepeyeHb COBpeMEHHBIX IPO(ecCHOHANBHBIX 023 JaHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabnune 9 ykazan nepeueHb mpodecCHOHANbHBIX 0a3 JAAHHBIX U HH(DOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM oOecmieueH AO0CTymn (yIaJleHHBIH AOCTyI). JlaHHBIM mepedeHb
MOJJIEXKUT OOHOBJIEHUIO B co0TBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nmanHOM paszzene MoOryT ObITh MPHBEICHBI PECYpPChl (CCBUIKM HA CAWTHI), HA KOTOPBIX
MOYKHO HAWTH TMOJIE3HYIO JIJIs Kypca HH(OpPMAIIHIO, B T.4. CTATUCTUYCCKHUE WU CIIPABOYHBIC JIaH-
HbIC, y4eOHBIC MaTEPUAITBI, OHJIAWH KYPCHI H T.]I.

Tabanna 9 - Ilepeyenb coBpeMeHHBIX NPO(ecCHOHAIBHBIX 0a3 TaHHBIX U
HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumenoBanue npodgeccuo-

HAJbHOM 0a3bI JaHHBIX, HH-

Hoctyn K pecypcy (yaajJeHHbIH J0CTYII €

Ne N YKa3aHHEM CCBLIKH/I0CTYIH U3 JIOKAJIbHOM
(hopManIIOHHO-CIIPABOYHOI CH-
ceTH YHMBEPCUTETA)
CTEeMbI
1 |2 3
1 | ba3a maHHBIX CTAaHIAPTOB H pe- https://www.gost.ru/portal/gost
rnmamertoB POCCTAHJIAPT //home/standarts

[epeuenpb npodeccnoHaIbHBIX https://cyberpedia.su/21x47c0.html
0a3 TaHHBIX U UH()OPMAIIMOHHBIX
CIPaBOYHBIX CUCTEM
WNHcTpymMeHTHI 1 BeO-pecypcehl AJis

BeO-pa3paboTku — 100+

https://techblog.sdstudio.top/blog/instrumenty-
i-veb-resursy-dlia-veb-razrabotki-100-plus

8.0BPA30BATEJIBHBIE PECYPCBHI VIS UTHBAJIN/10B U JIML C OB3

B tabmuue 10 yka3an nepedeHb 00pazoBaTeIbHBIX PECYPCOB, MMEIOLIUX (POPMBI, aJ1alTH-
POBaHHBIE K OIPAaHUYEHMSIM UX 370POBbs, a TAKXKE CBEJACHHS O HAIMYMM CIIEIUANbHBIX TEXHUYE-
CKUX CpelCcTB OOyueHMsI KOJUIEKTHBHOTO M HMHIMBHIYaJbHOTO MoJb30BaHuA. [Ipu 3amonneHnn
TaOMHUITBI MOXKET OBITh WCIIOIB30BaHAa WH(OpMaIus, pa3MelnieHHas B mojpasneine «JloctymHas
cpefa» crenuaan3upoBaHHoro pasznena caiita HI'TY «Csenenust 06 oOpa3oBarenbHOM opraHuza-
mmu»https://www.nntu.ru/sveden/accenv/
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Tabmuua 10 - O6pazoBaTenbHbIC pecypchl JUlst UHBAMKUIO0B U Jini ¢ OB3

Ne

Ilepeyenb 00pa3oBaTeIbLHBIX

pecypcoB, NPHCIOCOOTeHHBIX

JJIS HCII0JIL30BAHUSI HHBAJIH-
namMu u jgunamua ¢ OB3

CBC[[EHI/IH 0 HAJINMYHH ClIeINaAJbHbIX
TEXHHYCCKHUX CPEACTB oﬁyqennﬂ KOJI-
JICKTUBHOTI'0 1 HHAUBHAYAJIBbHOI'O

MOJIL30BaAHUSA

1 OBbC «KoHCYIbTAaHT CTYJICHTA»

03BYUYKa KHHT U YBeJIHYeHHe mpudra

9BC «Jlaup»

crienManbHOe MOOMIIbHOE MPUIIOKEHHUE -
CUHTE3aTOp pe4H, KOTOPBI BOCIIPOU3BO-
JUT TEKCTHI KHUT U MEHIO HABUTAIIUU

3 OBbC «tOpaiit»

BEPCUS JUISI CIIA00BUISTITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE J1JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE
VYuebHble ayJUTOPUU ISl IPOBEAEHUS 3aHATUH [0 AMCLUIUIMHE, OCHAIEHbl 000pYAOBaHHEM U
TEXHUYECKUMU CpecTBaMH 00yueHus (Tabmuma 11)

Tabmuna 11 - OcHaEeHHOCTh ayAUTOPHI U MOMEUICHUN ISl CAMOCTOATEIBHON paboThI CTYACH-

TOB 110 AUCLHHUITIIMHEC

MynbTuUMeauiiHasT ayau-
Topus (11 MPOBENEHUS
3aHATUM JIEKIIMOHHOTO H
CEMHUHAPCKOTO THUTIA,
TPYNIOBBIX U WHIUBU-
IyalIbHBIX ~ KOHCYJIbTa-
Ui, TEeKymero KoH-
TPOJS ¥ TPOMEXKYTOU-
HOM arrecranum) (Ka-
deapa «Meramnyprude-
CKH€ TEXHOJOTHH U 000-
pynoBanue»), 603155,
Hwxeropockas 00-
Jmacth, T. Hmwkunit HoB-

2. Jlocka HHTEpaKTUBHAS;

3. MynbTUMeIUHHBINA TIPOEK-
top (Canon);

4. Kommerorepst PC Intel
Core 13/16 Gb RAM/NVIDIA
GeForce GTX
1050Ti/RX550/HDD 500/1000
Gb (8 mtyk)

5.M®VY HP113

6. Pabouee mMecTo npernoaBa-
TEs.

7. Pabouee MecTo CcTyJIeHTA -
24 gem.

Ne HaumenoBanme OcHalleHHOCTDH ayINTO- IlepeyeHb JMLIEH3MOHHOTO POTPAMM-
ayJUTOPHIl U IOMe- | PHUH NOMelleHUid U IoMe- HOTr0 o0ecrieyeHusl.
LIEeHUI ISl CAMOCTO- IIEeHUI U1 CaMOCTOSI- PexBU3NTHI NOATBEPKAAIOIIETO I0KY-
SITeJIbHOM PadoThI TeJbHOH padoThl MEHTAa
1 3306a 1. JTocka MapkepHas; MicrosoftOfice 2007 RussianAcademic OPEN

NoLevel; nomep munensun 44804588; marta
Bemaun 15.11.2008; aBTOpM3AIMOHHEIN HO-
Mep nunen3uara 64795440ZZE1011.

- LVMFlow 4.5r5, aunensus Ne8200.G54

- Adem; norosop Nel21-260 ot 21.09.2012;
K104 3a1uThl 3689 ot 26.04.2012.
[Ipenocrasnsiemoe OY Ha 06e3BO3ME3HON OC-
HOBE B YU€OHBIX IETISAX:

- InvetnorProfessional 2021; s/n 570-
65042789 onHOIIOIB30BATENbCKAS JIMIICH3US
JUTST 00pa30BaTeNbHBIX YUYPEXKICHWN Ha He-
CKOJIBKO pabounx MECT:
http://www.autodesk.com/education/free-
software/inventor-professional;

ropo, yJ1. MuHuHa, 10M - PDM STEP Suite 5.405 free license:
28a, koprr. 3 http://pss.cals.ru;

- STOR M3 demo.
3211 1. Jocka MenoBast; MicrosoftOfice 2007 Russian-
Mynbetumenuitnas aynu- | 2. DKpaH HACTCHHBIN; AcademicOPENNoLevel;,  HomepiuieH31H

Topus (I TPOBENEHUS
3aHATUH JEKIHOHHOTO U
CEMHUHAPCKOT0 THIIA,
TPYIIOBBIX M HWHIWBH-
JyalbHBIX  KOHCYJIbTa-
UMW, TEKylero KOH-
TPOJAS M IMPOMEXKYTOU-
HOW arrecranuu) (Ka-
denpa «Meramryprude-
CKH€ TEXHOJIOTHH B 000-

pyaoBanue»), 603155,

3. MynbTUMEIUWHBIA NpoeK-
Top (BenQ);

4. Kommetorep PC Intel Pen-
tium-G630/2 Gb RAM/HDD
500

5. Pabouee mecto mpemnozasa-
Tes

6. PabGouee mecTo cTyaeHTa -
12 gen.

7. bubnuoTexa xadenpsl.

8. YuebOuniii crenn «Croemu-

44804588; narappimaum 15.11.2008; aBTopm-
3aI[MOHHBITHOMEPJIHLICH3HATA
64795440ZZE1011.

- Onepanmonnasicucrema Windows XP(x32);
mnnensus MSDN  Academic Alliance, ID:
700493612, Shipping information Vladimir
Reshetov.

- SIKE.Konctpykuus JICII retail;

- SIKE.Kouctpykuust AIIK retail.
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Ne HaumeHoBaHue OcHaleHHOCTh Ay AN TO- IlepeyeHb JMIEH3MOHHOTO IPOrPaAMM-
ayJUTOPHIl U IOMe- | PHUH NOMELIEeHUH U IToMe- HOro odecre4yeHusl.
IIEHH 1JI CAMOCTO- IIEeHM I 1JII CAMOCTO%- PexBU3MTHI MOATBEPKAAOIIETO TOKY-
SITeJIbHOI paboThI TeJbHOI PadoThI MEHTa
Hwuxer opoackasd 00- AJIBHBIC BUABI JIUTHSD)

gacth, I. Hwkauii Hos- | 9. YueOubiii crenn «Orne-
ropoJi, ya. MuUHHHA, IOM | YIOpPHBIE MaTepHAITbD)
28a, kop. 3

10. METOAMYECKHUE PEKOMEHJIALIMYA OBYUYAIOLUMCSITIO OCBOEHUIO
JUCHUIINHBI

10.1.001mue MeToAMYECKHE PEKOMEHIAIUH /I 00YYAIOMIMXCS 110 0CBOCHH IO TUCHUILIMHBI,
o0pa3oBaTejibHbIe TEXHOJIOTHH

JlucuuIuiiHa peanusyeTcs MOCPEACTBOM MPOBEACHHSI KOHTAaKTHOW paboThI ¢ 00yJarouu-
MUCSI(BKJIFOYAsl IPOBEICHUE TEKYLIET0 KOHTPOJISI yCIIEBAEMOCTH), CAMOCTOATENBbHOM paboThl 00Y-
YaIOMIMXCS U IPOMEXKYTOYHOU aTTECTALIUH.

KonTaktHas paboTa MOXeT ObITh ay[UTOPHOM, BHEAYAUTOPHOM, a TAaKXKe IPOBOAUTHCS B
3JIEKTPOHHON MH(pOpPMaLMOHHO-00pa3oBaTeabHOl cpene yHuBepcutera (aanee - OMOC). B ciy-
yae MPOBEJEHUS YaCTH KOHTAaKTHOH paboTsl no aucuurinHe B DMOC (B COOTBETCTBUM C paclu-
CaHMEM YUeOHBIX 3aHSTUH), TPYIOEMKOCTbh KOHTaKTHOH padora B DMMOC 3KkBUBaIEHTHA ayAUTOP-
HOW paboTe.

[IpenoaBanre QUCLUIUIMHBI BEAETCSA C MPUMEHEHUEM CIEIYIOLUIMX BUAOB 00pa3oBaTeib-
HBIX TEXHOJIOTUI:

- UHTEPAKTUBHBIE TEXHOJIOTHH;

- Pa3HOYPOBHEBBIE 33J]aU1 U 33JJaHUS;

- cobeceloBanue.

Jlnist OLIEHKM 3HAHWHM, YMEHHIA, HAaBBIKOB U YPOBHS C(POPMHUPOBAHHOCTH KOMITETCHIIUU TIO
JUCLUIUIMHE TpenojaBareib MOXXET NMPUMEHATh OauIbHO-PEUTHHIOBYIO CHUCTEMY KOHTpOJII U
OLICHKY yCIIEBAEMOCTH CTY/IE€HTOB.

ITo uroram TekyIiel ycreBaeMOCTH CTYIEHTY MOKET ObITh BBICTABJICHA OIEHKA 110 Mpo-
ME)XYTOUHOM aTTecTallud B COOTBETCTBMM 3a HaOpaHHBIMHU 3a cemecTp Oamnamu.CTyaeHTam,
HaOpaBIIUM B XOJIe TEKYIIEro KOHTPOJS ycrneBaeMocTu o aucuumiuHe oT 61 1o 100 6amnoB u
BBITMIOJTHUBIIMM BCE 00s13aTeNbHbIE BU/IbI 3aINIAHUPOBAHHBIX YU€OHBIX 3aHATUH, IO PEIICHUIO Tpe-
nojasaresst 0e3 MPOXOXKJIEHHs MPOMEXKYTOUHON aTTecTallud BBICTAaBIIETCS OLEHKAa B COOTBET-
CTBHUU CO HIKAJION OLIEHKH PE3yJIbTaTOB OCBOCHMSI TUCIUIUIMHBIL.

PesynabraT 00yuenus cuuraercsi cCPOPMHPOBAHHBIM HAa MOBBIIICHHOM YPOBHE, €CIIH
TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO MONHOCTBIO. [IpHu yCTHBIX coOeceoBaHUAX CTYIEHT
UCUEPIIbIBAIOILE, [TOCIEI0BATEIbHO, YETKO M JIOTUYECKH M3JIaraeT yueOHbIH MaTepuall; CBOOOIHO
CIPAaBIISETCS C 3aJa4aMM, BOIPOCAMM U JIPYTUMH BHJIaMU 3aJJaHUM, UCIIOJIB3YET B OTBETE JOIOJI-
HUTEIbHBIN MaTepuai. Bce nmpexgycMoTpeHHble paboueil yueOHOM mporpaMMoi 3aJaHus BBIIOJI-
HEHbI B COOTBETCTBUU C YCTaHOBJIICHHBIMU TPEOOBaHUIMH, CTYACHT CIIOCOOEH aHAJU3UPOBATh IO-
Jy4EHHBIE PE3YJIbTAThl, IPOSBIISIET CAMOCTOSATENBHOCTD IIPY BHITIOJHEHUH 3a/1aHUM.

Pe3yabTaT 00ydyeHusi cuutaercs c(pOpMHPOBAHHBIM HA NIOPOrOBOM YPOBHE, €CIIH TE€O-
peTrndecKoe coJiepKaHnue Kypca OCBOEHO MOJMHOCThIO. IIpH yCTHBIX coOeceioBaHUAX CTYAEHT MO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT yuyeOHbIN MaTepHall; CIpaBisieTcs ¢ 3aja-
YaMu, BOINPOCAMHU M JPYTUMH BHUJAMM 33JaHUM, TPeOYIOUIMX NMPUMEHEHUs 3HAHUH; BCe Mpeay-
CMOTpEHHBIC paboueil yueOHOM MporpaMMoii 3a/JaHus BBITIOJHEHBI B COOTBETCTBHH C YCTAaHOB-
JICHHBIMU TPeOOBaHUAMH, CTYACHT CIOCOOEH aHATU3UPOBATh MOJTYUYEHHBIE PE3YIbTATHI; MPOSBIIS-
€T CaMOCTOSTEIbHOCTD MIPH BBIOJHEHUH 33JaHUN
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PesyabraT 00y4eHust cuutaercsi HecOPMHPOBAHHBIM, €CJIM CTYIEHT IIPU BBIOJIHEHUN
3aJaHUl HE JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuasa, JOMYCKAaeT OLIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBIIIOJIHAET 33JaHUs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka-
YECTBO BBIMOJHEHHBIX 3a/laHUi HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHMSIM, KaYECTBO UX
BBITNIOJIHEHUS OLICHEHO YUCJIOM OajuloB HMXKE TPEX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKa3aHus JJisl 3aHSATHI JIeKIIMOHHOTO tnna®®

JIeKMOHHBIN KypC MIPEAIoNaracT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IU1aHa. B Xxo/e IEKIIMOHHBIX 3aHATHH pacKpbIBaroTCs 0a30BbI€ BOIPOCHI B PAMKAX
Kaxaon tembl aucuuruinabl (Tabmuma 4). O603HAYarOTCS KITFOYEBBIE ACTIEKTHI TEM, a TaKXKe Jie-
JAr0TCs aKLEHThl Ha HanboJiee CI0KHbIE U BayKHbIE MOJI0XKEHUS U3y4yaeMoro marepuaina. Matepu-
QJIBI JIGKIUHN SIBIISIIOTCSI OIIOPHOW OCHOBOM JUIsl IOATOTOBKU OOYUYAIOMIMXCS K MPAKTHYECKUM 3aHs-
TUSAM/1a00paTOPHBIM paboTaM M BBIIOJIHEHMS 33/1aHUIl CaMOCTOSATENIbHONW paboThl, a TAaKXkKe K Me-
POIIPUATHAM TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTeCTalluy 110 AUCLHUILIMHE.

10.3. MeToanueckne yKa3aHus M0 OCBOEHUIO TUCIUILIUHBI HA JIA00PATOPHBIX padoTax

[ToaroToBKy K Kaxk7oi J1abopaTOpHOU paboTe CTYAECHT JO0JKEH HayaTh C O3HAKOMJIEHMSI C
IUTAHOM 3aHATHUS, KOTOPBIN OTpakaeT COAEP)KaHUE MPeNIoKeHHOU TeMbl. Kaknas BbINOIHEHHAS
pabota ¢ 0()OpMIIEHHBIM OTYETOM U TIOMJICKHUT 3AIIUTE Y MPETIOAABATEIIS.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT yUUTHIBACTCS CIIEAYIOLIEe:

- Ka4eCTBO BBIIIOJIHEHUS 3KCIEPUMEHTAIbHO-IIPAKTUYECKON YyacTu pabOThl U CTENEHb CO-

OTBETCTBHSI PE3yJIbTATOB pabOTHI 33/laHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIIEHUS OTYEeTa IO padoTe;

- KaYeCTBO YCTHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI ITPU 3aLIUTE PAOOTHI.

10.4. MeToanyeckne yKa3aHusl 110 OCBOEHUIO JUCIUIJIMHBI HA MPAKTHYECKUX 3aHATUIX

[IpakTrueckue 3aHATHS MPEACTABIISIIOT COOOM AETATM3AIMIO JEKIIMOHHOTO TEOPETHYECKO-
ro mMarepuala, MPOBOAATCS B LESIX 3aKpEIUICHUs] Kypca M OXBaThIBA€T BCE OCHOBHBIC PAa3JIEIbl.
OcHoBHOH (opMOIl MpOBEIEHUSI NMPAKTUUYECKUX 3aHIATHH sBIsSETCS 0OCyXaeHue Haubosee mpo-
OJIEMHBIX U CIIOKHBIX BOIIPOCOB MO OTAEIBHBIM T€MaM, a TaKXKe pelIeHue 3aaad u pa30op npume-
POB B ayJAUTOPHBIX YCIOBHUSX.

[IpakTudeckue 3aHATHs 00YJarOIINUXCSl 00ECIIEUNBAIOT:

- MPOBEPKY M YTOUYHEHUE 3HAHUH, TOJIYICHHBIX Ha JICKIIHSIX;

- MOJIy4eHHe YMEHUN U HaBBIKOB COCTABIIEHUS JOKIAZO0B U COOOIIEHUH, 00CYKICHUS BO-
MIPOCOB 10 y4eOHOMY MaTepuainy,

- TIOJIBEJICHUE UTOTOB 3aHITHI IO PEUTHHTOBOM CHUCTEME, COTVIACHO TEXHOJIOTHYECKON Ka-
pe AUCIUTIITUHBI.

10.5. MeToanueckne yKka3aHus 1o caMoOCTOSITeJIbHOI padoTe 00y4aromuxcst

CamocrosiTenpHas paboTa oOecreurnBaeT MOArOTOBKY OOYyYaromerocst K ayIuTOPHBIM 3a-
HATUSIM U MEPOIPUATUSAM TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOM aTTecTaluyd MO H3ydaeMou
JUCHUITIINHE. PCSYJ'II)TaTI)I STOH MOATOTOBKH MPOABIIAIOTCA B AKTUBHOCTHU 06yqa}0merocsl Ha 3aH-
TUSX U B KQUECTBE BBIMOJHEHHBIX MPAKTUYECKUX 3aJaHUI U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBITOTHEHUM 3aaHUMA I CAMOCTOSITEILHON PabOThI peKOMEHAYyeTCs MpopaboTka
MaTepHaloB JIEKIMI MO KaXKJ10H MPOUIEHHON TeMe, a TaKKe M3yuYeHHe PEKOMEHIyeMOl JIuTepa-
TYpBI, IpeJIcTaBIeHHON B Pa3zene 6.

B mpouecce camocTosTenbHON pabOTHI MPU U3YYEHUU JUCIMILTUHBI CTYJEHTHI MOTYT pa-
oorath Ha KOMIIBIOTEPE B CICHUATIU3UPOBAHHBIX AyAUTOPUAX HJIA CaMOCTOSITETbHOM pa6OTBI
(ykazano B Tabmuue 11). B ayauropusx uMeeTcsl JOCTyNm uepe3 HUHGOPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHOM HMH(OPMalMOHHO-00pa30BaTeIbHON
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cpene yausepcutera (QUOC) u anekrporHoi 6udnnoreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pacrojaraircs yuyeOHble U yueOHO-METOIUYECKHE MaTepHalibl, KOTOPble MOTYT OBbITh HC-
MOJIb30BAHBI JIJISI CAMOCTOSATEIBHOU PabOTHI IPU U3YYCHUU JUCIUILTHHBL.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

11.1 TunoBbie KOHTPOJIbHBIE 3aJaHUS] WIH UHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/I€ TEKYILEr0 KOHTPOJISI YCIIeBAeMOCTH

st TeKyIero KOHTPOJIsi 3HAaHUHM CTYJEHTOB MO AUCLUILUIMHE MPOBOJAUTCS KOMILIEKCHAS OLlEHKA
3HAHUH, BKIFOYArOIIas

- MPOBEJICHUE KOHTPOJILHBIX padoT;

- TECTUPOBAHHUE MO PA3IMYHBIM pa3jieiaM Kypca

- 9K3aMEH.

11.1.1 TunoBble 3aJaHUA K NPAKTHYECKUM 32aHUAIM.
Pa3nen |. 'openne razos COu H,

3agaua 1. Kakoe gomkHO ObITh oTHOIIEHUE CO,/COB ra30Boi cMecH U3 MOHOOKCH/IA yriie-
poaa M AUOKCHUA yriaepoja, YTo0bl pu TeMIeparype t1u t, paBHOBECHOE JAaBJICHUE KHCIOPO/a B
Hel cocraBnsno Py, (1)? Crenarh BBIBOABI O BIMSHAM TEMIIEPATYPhl Ha PABHOBECHE PACCMATPH-
BaeMoii peakuuu. Mcxomnbie nanubie B Tadbmuie |.

3anaua 2. Kakoe nomkHo ObiTh oTHOIIEHUE H,/H, 0B ra3oBoii cMecH U3 BOJIOPOJIA U BOJIS-
HOTO Tapa, 4YToOBI MpU TeMIeparype t;u t, paBHOBECHOE JaBJICHHUE KUCIOPOJa B HEW COCTABIISLIO
Py, (2)? Caenatb BBIBOJIbI O BIMSHUM TEMIIEPATYPBI HA PABHOBECHE PACCMATPUBAEMON PEAKIIUH.
Hcxonusie nauneie B Tadimume .

3apaua 3. Onpenenuts TeMIepaTypy, Ipu KOTOpOW pPaBHOBECHOE MaplMaIbHOE JABIICHUE
KHMCII0poJa B ra30Boii cmecu H, — H,O nipu otHomeHun Py, /Py, ococtaBut Py, 11 Po,(2). Cre-
JaTh BBIBOJ O BIIMSIHUM JIABJICHHS KHCIIOPOJa Ha PAaBHOBECHYIO TEMIIEpaTypy paccMaTpUBaeMOil
peakiuu. Mcxonueie nanubie B Tabmuie |.

3anaua 4. Onpenenutsh TeMIEepaTypy, Ipu KOTOpPOH PaBHOBECHOE MapIUaIbLHOE JABJICHUE
KHCIIOpozia B ra3oBot cmecu €O, — CO npu otHOWmEHuU Pro, /PrococtaBut Po,yu Po, (2. Cre-
JIaTh BBIBOJ O BIIMSIHUM JIABJICHHS KHCIIOPOJa Ha PAaBHOBECHYIO TEMIIEpaTypy paccMaTpUBaeMOit
peakiuu. Mcxonueie nanubie B Tabmuie |.

3anaua 5. OnpenenuTb paBHOBECHOE MAapIUATBLHOE JaBICHUE KUCIOPO/Ia B Ta30BBIX CMECAX
CO, — CO n H, — H,0 nipu temneparypax t ¥ t, u otHowenuu Peo, /Pco = Py,/Pu,o. Cnenarsb
BBIBOJ] O COOTHOIIEHMH XMMHUYECKOTO CPOICTBA MOHOOKCHA YIiepoa U BOJOPOJIa MPU paccMart-
pYBaeMbIX Temneparypax. Micxoansie nannbie B Tabmuie 1.

Taboauua 1. Bapuanrtsl 3aaau

° | t,°C | tp,°C Po, 1) Po,2)» Py, /Pu,0 | Pco,/Pco | Pco,/Pco
Bap Ta Ma = Py, /Puo
1 1600 900 5% 107> 1,5 x 10~° 0,2 0,25 0,35
2 1250 700 3x107° 0,25 x 107> 0,3 0,35 0,15
3 900 720 2xX107° 0,5x 107> 0,4 0,45 0,20
4 1000 740 1x10°° 3x107° 0,5 0,55 0,25
5 1100 760 0,5x 1075 1,5 % 1073 0,25 0,25 0,3
6 | 1200 | 780 5x 107> 0,75 x 10~° 0,35 0,35 0,35
7 | 1300 | 800 4x107° 1x107° 0,45 0,45 0,4
8 | 1400 | 820 3x 107> 1,5 % 1073 0,27 0,27 0,45
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9 | 1500 | 840 2Xx107° 0,5x 1075 0,28 0,28 0,5
10 | 1600 | 860 1x107° 0,25 X 107° 0,33 0,33 0,55
11 | 1600 | 880 5x107° 0,5x 1075 0,2 0,25 0,6
12 | 800 1350 3x1075 0,75 x 107> 0,3 0,35 0,25
13 | 900 1120 2x1075 0,5x 1075 0,4 0,45 0,3
14 | 1000 | 740 1x107° 2,75 X 107° 0,5 0,55 0,35
15 | 1100 | 960 0,5x10~° 2,5%x 1075 0,25 0,25 0,4
16 | 1150 | 980 5x 1075 0,5x 1075 0,35 0,35 0,45
17 | 1300 | 1000 4x1075 1,5 x 107° 0,45 0,45 0,5
18 | 1400 | 1020 3x107° 0,75 x 10~° 0,27 0,27 0,55
19 | 1500 | 1040 2x107° 1x107° 0,28 0,28 0,6
20 | 1600 | 1060 1x1075 2,5x107° 0,33 0,33 0,33

Paznen |l. Peakuuu BOASIHOTO ra3a, ropeHusi TBEPAOIo yrjepoaa u TePMHUYECKOro pas-
JI07KeHUs1 KapOOHATOB.

3agaya 1. B neub Harpetyro J0 TeMIieparypsl tz, IOAAETCS ra3o0Basi CMECh CJIEAYIOLIEro COo-
ctaBa, % (o0wvemusie): 32 CO, 11 CO,, 9 H,, 48 N,. Onpenenuts HallpaBlI€HUE PEAKIIUU BOASHO-
ro raza U paBHOBECHBIN COCTaB Ia30BOM CMECH IpH 3TOi Temnepatype. Mcxoanble qanHbie B Ta0-
e 2.

3anaua 2. OnpenenuTb paBHOBECHBIN cocTaB ra3oBoit cmecu u3 CO u CO,, HaXOAAIINXCS B
PaBHOBECHMH C TBEPBIM YIIEPOIOM IIPH TeMIepaType t; ¥ JapjieHuu B cucteme: P; = 10*Mla;
P, =0,5- 10°Ila; P; = 10°1la; P,=5- 10°TTa. CuenaTh BBIBOJ O BIUSIHUH JABICHUS HA paBHO-
Becue peakuuu razupukanuu yriaepona. Mcxoausle nannelie B Tadbiuue 2.

3amaua 3. OnpenenuTh TeMIeparypy, Ipu KOTOPO# ypyrocts auccormaiiu kapoonara (1)
Oyner paBHa P¢g,. Ucxonneie nanubie B Tabuuie 2.

3agauya 4. OnpenenuTs TEMIIEPATypy Hadalia pa3liokeHus kapboHara (2) B armocdepe, co-
nepxkamieir X% CO,. Obmee nasienue B ra3oBoil (aze P. VicxoHbIe JaHHBIC MTPUBEICHBI B Ta0-
mute 2.

3apaua 5. KapGonar (1) HarpeBaroT 1m0 TemmepaTypsl t, B ra3oBod ¢ase, coaepkaien
X% CO,. byner nu pOMCXOIMTh AMCCOUMANUS KapOOHAaTa B 3THX yCIOBUAX? Py, = 10°Ma.
HcxoaHble JaHHbIE PEACTaBIEHbI B TAOIUIE 2.

3amaya 6. Kakoe 3HaueHWe MODKHO HMMETh PaBHOBECHOE OTHOUIEHHE Pco/Peo, s
0€30KUCIUTENBHOIO HarpeBa yucToro Y8 razosoit ¢paze CO — CO, npu Temiieparype ts .

HcxonHable [aHHbBIE B TAOIUIE 2.

Ne | t;,°C | Kapbo- Pco, Kap0o- X% P,Ila ty,°C| Y ts,°C
Bap HaT Ila HarT
1) 2
1 | 900 | CaCO, 1,5 x 10° MgCO; | 10 | 2,5x10° | 800 | Mn | 1000
2 | 700 | CaCO; | 1,25x10° | MgCO; | 11 | 2,25x10% | 1150 | Mn | 1350
3 | 720 | CaCO, 2 X 10° MgCO; | 12 2,x 10> | 1200 | Mn | 800
4 | 740 | CaCOs 1x10° MgCO, | 13 3x 10> |1300 | Mn | 1050
5 | 760 | CaCOs 2,5x10°5 | MgCO; | 14 | 25x 105 | 1450 | Mn | 1300
6 | 780 | CaCO; | 1,75x10°> | MgCO; | 15 | 1,75x 105 | 1100 | Mn | 700
7 | 800 | CaCoOs 1,1x 105 | MgCO; | 16 | 2,1x 105 |1050 | Mn | 1150
8 | 820 | CaCoO, 1,3 x 10° MgCO; | 17 | 2,3x10° | 1000 | Mn | 1200
9 | 840 | CaCO; | 1,22x10% | MgCO; | 18 | 2,22 x 105 | 1450 | Mn | 900
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10 | 860 | CaCOs 1,6 X 10° MgCO; | 19 | 2,6 x10° |1050 | Mn | 1100
11 | 880 | MgCO; | 1,29 x 10° CaCOy 10 | 2,29 x10% | 900 | Ni | 1000
12 | 900 | MgCO; | 1,35%x10° | CaCO, 11 | 2,35%x10° [ 1150 | Ni | 700
13 | 920 | MgCO, 1,2 x 10° CaCO, 12 2,2x105 | 950 | Ni | 1250
14 | 940 | MgCO, 1,1 x 105 CaCOs 13 | 2,1x10° [1100 | Ni | 950
15 | 1080 | MgCO, 1,5 x 10° CaCOy 14 | 2,5x10° |1200 | Ni | 1200
16 | 980 | MgCO, 1,3 x 10° CaCOy 15 | 2,3x10° [1250 | Ni | 850
17 | 1000 | MgCO, 1,4 x 105 CaCOy 16 | 2,4x10° |1150 | Ni | 1150
18 | 1020 | MgCO; | 1,38 x 10° | CaCO, 17 | 2,38 x10° [ 1200 | Ni | 900
19 | 1040 | MgCO; | 1,28 x 10°> | CaCO,4 18 | 2,28 x10° [ 1350 | Ni | 750
20 | 1060 | MgCO; | 2,1 x 10° CaC0, 19 | 3,1x10° | 1100 | Ni | 1100

Pa3nen I11. Peakuuu BoccTaHOBJIEHHUSI Ta3000pa3HBIM BOCCTAHOBHUTEJIEM, YIJIEPOAOM H Me-
TAJJIOTEPMHYECKOE BOCCTAHOBJIEHHE.

3agaya 1. Onpenenuth MUHUMAJIbHBINA pacxo BoccTaHoBUTENS B (N, MOJb), HEOOXOAUMBIi
JUIsl TOJTHOTro BoccTaHoBieHus: 1 monst okcuna (MeO), npu temmneparype tg. McxonHble jaHHbIE
IpUBE/EHBI B Tabnuue 3.

3agaua 2. Jlng peakuuu KOCBEHHOIO BOCCTaHOBiIEHHS okcuga MeO BoccraHoBuresnem B
OIpeNIeIUTh PAaBHOBECHOE COJIEpKaHUE BOCCTaHOBUTENS B mpu temneparype tq. Micxoansle naH-
Hbl€ MIPUBE/ICHBI B Ta0nuLe 3.

3agauya 3. OnpenenuTs TeMIepaTrypy Ipu KOTOPOH peaklusi KOCBEHHOTO BOCCTaHOBIICHHS
okcusia MeO BoccranoButesneM B Oyner HaxonuTcss B paBHOBECHM NPHU YCIOBUH, YTO OTHOIIEHUE
coxepkanuii BocctanoButens (%B) u ero oxcuna (%BO) pasao B/BO. McxoaHbie TaHHbBIC TPU-
Be/IeHbI B TabauLe 4.

3agaya 4. OnpenenuTs paBHOBECHBIM COCTAaB ra3oBbIX cMeceil eoccmanosumens(B) — ok-
cuo eoccmanogumena(BO) 11 peakiuy KOCBEHHOI0 BOcCTaHOBIIeHUs okcuaa MeO B nHTepBaie
temmepatyp 600 — 1600 K. IToctpouts rpaduku 3aBucumoctd B koopauHatax : (%B)=f(T),
(%BO)=f(T). Illar remnepatyp - 200 K. Mcxonubie manHbie B Taduie 4.

3agauya 5. OmnpenenuTs TeMIepaTypy Haudana BOcCTaHOBIEHMs okcuna MeO mpu obiem
nasieHuu B cucreMe 1 atm u P (I1a) u xonunentpanuu CO B razosoii ¢aze (%CO). Cnenatb BbI-
BOJI O BJIMSTHUM JIaBJICHUS Ha TeMIepaTypy Haudaja BOCCTaHOBIIEHUs. VICXoJHbIE JaHHBbIE NPUBE-
JIeHbl B TaOIHIIE 5.

Tabmmna 3

Nopap B MeO te, °C Negap B MeO te, °C
1 co NiOo 1000 11 co MnO 1100
2 H, NiO 1000 12 H, MnO 1100
3 co MnO 1000 13 co FeO 1100
4 H, MnO 1000 14 H, FeO 1100
5 co FeO 1000 15 Cco Cry,04 1100
6 H, FeO 1000 16 H, Cry,04 1100
7 co Cry,04 1000 17 co NiO 1200
8 H, Cr,04 1000 18 H, NiO 1200
9 co NiO 1100 19 co MnO 1200
10 H, NiO 1100 20 H, MnO 1200

Tabmuna 4
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Neap B MeO B/BO | Nesap B MeO B/BO
1 Co NiO 1073 11 Co MnoO 1072
2 H, NiO 103 12 H, MnO 1072
3 Co MnO 1071 13 CO FeO 1073
4 H, MnO 1071 14 H, FeO 1073
5 Co FeO 102 15 co Cr,0,4 102
6 H, FeO 102 16 H, Cr,0,4 1072
7 Co Cr,0; 1071 17 CO NiO 1075
8 H, Cry05 1071 18 H, NiO 10~°
9 co NiO 10~* 19 CO MnO 1
10 H, NiO 10~* 20 H, MnO 1
Tabmmma 5
Nepap | %CO MeO P, Ila Nepap | %CO MeO P, Ila
1 10 MnO 1,5-10° 11 60 Cr,054 2-10°
2 15 MnO | 0,25-10° | 12 65 Cr,0,4 3-10°
3 20 FeO 2-10° 13 70 MnO 2-10°
4 25 FeO 2,5-10° 14 75 MnO 1,5-10°
5 30 Cr,054 0,5-10° 15 80 FeO 0,5-10°
6 35 Cr,0; | 0,75-10° | 16 10 FeO 3-10°
7 40 FeO 4-10° 17 15 Cry0; 4-10°
8 45 FeO 3-10° 18 20 Cry04 3-10°
9 50 MnO 2105 19 25 MnO 2105
10 55 MnO 0,5-10° 20 30 MnO 2,5-10°

PasznenlV. AKTUBHOCTH KOMIIOHEHTOB IIJIAKOBOI0 M METALJIMYECKOT0 PACILIIABOB.

3adaua. PaccuntaTh Ha OCHOBE MOJIEKYJSIpHOW Teopuu nuiakoB akTuBHOCTH CaO u FeOn
[IJIAKAaX, COCTaBbl KOTOPBHIX MPUBEIEHBI B TA0JI.

Bapuant Cocras nu1aka, Mmacc., %
CaO SiO, FeO Fe,O3 MgO P,Os MnO >
1 27,7 15,3 28 4,5 5,5 2 17 100
2 37,9 9,1 25,2 5 6 2,8 14 100
3 32,8 14,2 20,0 7 7 4 15 100
4 30,2 17,8 22,0 6,5 6 3,5 14 100
5 35,1 18,9 17,5 55 4,5 2,5 16 100
6 40,2 14,8 16,4 5,0 9,5 1,9 12,2 100
7 42,2 15,6 14,2 4,0 9,3 2,3 12,4 100
8 46,2 14,2 10,5 4,0 10,6 2,0 12,5 100
9 43,1 17,4 10,7 3,6 10,0 1,8 13,4 100
10 44,8 14,5 12 4,8 12,4 1,8 9,7 100
11 39,7 16,7 14,7 5,2 9,2 2,0 12,5 100
12 44,3 17,4 11,2 3,8 10,4 2,5 10,4 100
13 41,2 15,1 14,3 4,2 10,9 2,7 11,6 100
14 43,8 14,6 11,0 3,4 12,4 2,2 12,6 100
15 45,4 18,8 12,9 34 8,5 2,4 8,6 100
16 37,2 19,7 18,0 6,6 7,9 2,7 7,9 100
17 444 16,6 12,2 34 6,8 2,6 14,0 100
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[lpunsATe,  cymiecTBOBaHME B Ilake — ciefyrommx — coeguHenuit:  2Ca0-SiOy,
Ca0-Fey03,4Ca0-P70s. Coenunenus He aucconuupoBanbl. Conmepxanue MgO u MnO cuutath
BMecte ¢ CaO.

11.1.2 TunoBble 3aaHusi AJs Ja00PaTOPHBIX PadoT
. Kakue peakiiuu BO3MOKHBI IPU B3aUMOJICUCTBUH YTIIepoJia U Kuciopoaa?
. Oco0eHHOCTH BbIAEIEHUS TEIIA IPYU TOPEHUHU YTIIEPO/ia B TOJICTOM CJI0€ TOILIUBA.
. TepmoarHaMUUYECKUN aHAJIU3 peaKLUU Ta3upUKaluu yriiepoa.
. IIpu xakux ycrmoBHsX KapOOHAT MOXKET pasjiaraThCs B arMocgepe Bo3ayxa?
. UeM ompezensercss NpOTHKEHHOCTh TEMIIEPAaTYpPHONH OCTaHOBKU MTPU XMMHUECKOM KUTIEHUU?
. Uro Takoe BA3KOCTh? B kakux equHUIAX n3MepsieTcs Ko3QPUIHCHT BI3KOCTH?
. Kak Bnusier Temneparypa Ha BSI3KOCTb IL1aka?

~NOo O1Ths W -

11.1.3 TunoBbie BOoNpocshl (3agaHusi) AJs YCTHOr0 (MUCbMEHHOI0) oIpoca
. UccnenoBanme B3auMoOICHCTBUS TBEPIOTO YIIIEpOIa ¢ KHCIOPOI0COIepIKaIIeH ra30Boi (a3oid.
. Temno¢uznyeckoe ucciae10BaHe MPOLIECCOB PA3JIOKEHUS KApOOHATOB
. Onpenenenue BSI3KOCTH 1ILIaKa.
. OnpeneneHye NOBEPXHOCTHOTO HATSDKEHUSI METAJIJIOB.
. Uro noHumaercs noj ropeHueM torumba? Kakue OCHOBHbIE peakMy FOPEHMsI TOIJIMBA Xapak-
TEPHBI JJI METAJLTYPTUYECKUX NTPOLIECCOB?
2. JlaiiTe TepMOIMHAMHYECKYIO OLIEHKY PEAKIHsIM TOPCHHUS.
3. [IpomutrocTpupyiiTe mpuMeHeHue 3akoHa ['ecca Ha mpumepe peakuuil BoJsHOro rasa, bemna-
bynyapa, ropenus yraepoaa.
4. YeMm O1IeHUBACTCSI OKUCIINTENIbHBIE CBOMCTBA ra30Boi (a3bl?
5. Kak Bnusier Temneparypa Ha paBHOBecue peakiuu bemna-bynyapa? Kakue TemneparypHasie 00-
JIACTH MTPOTEKAHUS TOW PEAKLIUM MOXKHO BBIIEIUTH?
6. HazoBuTe KMHETHYECKHE OCOOEHHOCTH U MEXaHU3M TOPEHHS TBEPIOTO YIIIEpoa.
7 Urto Takoe ynpyrocTb JUCCOLMALMU KapOOHATa U KaK BIMSET TEMIIepaTypa Ha BEJIUYUHY YIpY-
TOCTH IUCCOIMAlMU KapOoHaTa?
8. Uem omnpenenstoTcs TeMIepaTypbl Hauyaja pa3iokKeHus: 1 XUMUYECKOro KUIIeHUs KapOOHATOB?
9. YeMm orieHMBAETCS MPOYHOCTH KApOOHATOB M KaK BIHUSET TEMIIEpaTypa Ha MPOYHOCTh KapOoHa-
TOB?
10. Ipu kakuX yCIOBHAX BO3MOYKHA TEPMHUECKAs TUCCOIIUAIIAS OKCUIOB?
11. Kak BausieT BakyyM Ha TEPMOJIMHAMUYECKYIO TPOYHOCTH OKCHJIA?
12. Kakue 3neMeHTbl MOT'YT ObITh BOCCTAHOBUTEISIMH 10 OTHOILLIEHHIO K JK€Je3y IpU TemrepaTy-
pax, XapaKTEpHbIX JUIsl METAJUTypPrUH4€CKUX MPOLECCOB?
13. JlaifTe onpesenieHne NPsIMOTO U KOCBEHHOTO BOCCTAHOBJICHUS.
14. CopmupyiiTe NpuUHLIHMIT IOCIEI0BATENbHOTO npeBpamienus A.A. baiikoBa n mpomurocTpu-
py#TE €r0 NeUCTBUE HA IPUMEPE BOCCTAHOBIICHUS XKEe3a.
15. YUto Ha3bIBaeTCs TEMIIEpATypol Havaia MpsiMOro BOCCTAHOBJICHUS?
16. Kak BiusieT IpoOYHOCTh BOCCTAHABIMBAEMOr0 OKCHJA Ha TeMIlepaTypy Hayajla BOCCTaHOBJIE-
HUS OKCHJIa TBEPIBIM YIIIEpOJOM?.
17. HazoBuTE BaKHENIINE CBOWCTBA METAINTYPTUYECKUX IUIAKOB.
18. Kakoit npuHIMIT pacyeTa akTUBHOCTEH KOMIIOHEHTOB IIIJIAKOBOT'O PACILIABA 110 MOJIEKYIISIPHOU
TEOPHH CTPOCHHUS PACIUIABICHHBIX IIIJTAKOB?
19. B ueM coCTOAT OCHOBHBIE NIOJIOKEHUSI MOHHON TEOPUU CTPOEHUS PACIUIABICHHBIX IJIAKOB?
20. INepeuncnuTe UCTOYHUKH KUCIOPOJa B TPOIIECCE OKUCIUTENHFHOTO pahUHUPOBAHMS MeTaia
U JIaliTe OLIEHKY MX y4acTus B IIPOLECCE.
21. Bnoustaue KuCiopo/ia Ha CTPYKTYPY CIUTKA U cBoicTBa cTaind. CyITHOCTh PACKUCIICHUSI.
22. Kakue 31eMeHThI HCIIONIb3YIOTCS B KAUECTBE PACKUCIUTENEH IS JKUIKOTO JKelle3a U ero CIuia-
BOB?

A WN —
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23. BaustHue cepbl Ha CBOMCTBA CTAlIM M CYLTHOCTH JIeCYIb(ypaluu MeTaua.
24. lecynb(ypanns MeTaia B BOCCTAHOBUTEIBHBIX H OKUCINTEIBHBIX YCIOBHSX.

25.Bausinue dochopa Ha CBOWCTBA CTAIM U CYIIHOCTH Aedocdopanuu MeTaia.

11.2 TunoBbie KOHTPOJIbHBIE 3aJaHUsI WJIH UHbIE MATEPHAJIbI, HEOOX0TUMBbIe JIJIsl
OlleHKH 3HAHUI, YMeHMIi, HABBIKOB M (MJIM) ONBITA B X0/1€ IPOMEKYTOYHOM
aTTrecTallMy IO AUCIHILIHHE.

dopMa MpoBEJAEHUS MPOMEKYTOUHOUW aTTECTAlMM MO AUCIMIUIMHE :PK3aMEH B YCTHO-
MMCbMEHHOU (popMe 10 SK3aMEHAIIMOHHBIM OMJIETaM.

Ilepeyens BOPOCOB A1l MOATOTOBKH K YK3aMEHYy

1. OcHOBHBIE IOHATHSL XUMUYECKON TEpMOIMHAMUKH. [1epBbIil 3aKOH TepMOAVHAMUKHY.

2. Bropoii 3akoH TepmonuHamuku. DHeprus ['m66ca. TermoBoit addekr, 3akon ['ecca. Termoem-
KOCTb.

3. [TpuHIMI TOJBIKHOTO paBHOBECHS. 3aKOH pactipeaesneHus. [Ipasuio das.

4. CxopocTh XUMHUECKUX peakLuii. PaBHOBECHE, KOHCTaHTa pPaBHOBECHUSI XUMHUYECKUX PEAKLIUH.

5. Kunernueckue 3aKOHOMEPHOCTH XMMUYECKHUX peakid. KMHeTnka roMOreHHbIX U TeTepPOreHHbIX
pEaKIHii.

6. CoctaB 1 cBoiicTBa ra3oBoi (paspl. TepMoarHAMUYECKHE 3aKOHOMEPHOCTU PEaKIUU ropeHust. Pe-
axuust ropernst Hp 1 CO. OkucnurensHbIe cBOCTBA ra3oBoii (asbl. KuciopomHblii moTeHmaIt.

7. TepmouHaMU4eCKHe 3aKOHOMEPHOCTH PEAKIMU BOJSTHOTO Tra3a (peakuus ["aHa).

8. TepMoaMHAMUYECKHE 3aKOHOMEPHOCTH PEAKIIMI B CUCTEME TBEP/IbIN YIIIEPOI-KUCIOPO/I.

9. TepmonMHAMUUYECKHE 3aKOHOMEPHOCTH BOCCTAHOBJICHUS! OKCHIOB. TepMOIMHAMKMKa BOCCTAHOB-
JIEHUSI OKCUJIOB Ta3000pa3HbIMU BOCCTAHOBUTEIISIMU.

10. TepmoarHaMuUECKHE 3aKOHOMEPHOCTU BOCCTAHOBJIEHHSI OKCHIOB TBEPABIM YITIEPOIOM.

11. TepmoarHaAMUYECKHE 3aKOHOMEPHOCTH METAITIOTEPMUYECKOTO BOCCTAHOBJICHUSL.

12. Tepmuueckas aucconnanys. Jlucconuarnust OKCUIOB.

13. uccormarms kapoonaroB. Temrieparypa Hadaaa TUCCOUAIIHA i XUMHIESCKOTO KATICHUSI.

14. Meramtyprudeckue nuiaki. CTpOeHUE )KUAKAX METAJUTYPTHUECKUX [1IAKOB.

15. MonekynsipHas 1 MOHHAs T€OpHs IIUIAaKOB. TepMOIMHaMUYECKast aKkTUBHOCTD IIUIAKA.

16. /TnarpaMMBbl COCTOSTHHSI OCHOBHBIX IIIJJAKOBBIX CUCTEM.

17. CocTaB 1 pU3UKO-XUMUYECKHE CBOMCTRA IIUTAKOB.

18. Crpoenue kuaxux MeTaioB. OU3HKO-XMMHUYECKUE CBOMCTBA METANIMYECKUX PACIIJIABOB.

19. Meranuyeckue paciuiaBbl U MX TEPMOIMHAMHUYECKUE XapaKTepUCTUKU. 3akoH Paysst u ['enpu.

20. TepmoJMHAMHYECKHE OCHOBBI OKHCIMTENBHOrO papuHHpoBaHMs. OKHCIIEHHE Mapraiua
KPEMHHSL.

21. TepMoMHAMHYECKHE OCHOBBI OKUCIMTEIBHOT0 paduHupoBanus. OKUCIeHHE yriaeposa.

22. MexdazHoe pacrpenieneHe Kuciopoa. PactBopuMocTb KUCI0poa B kKemese.

23. OcHOBBI TEOPUH pacKUCiIeHus. Packucisronas cnocoOHOCTb 37IEMEHTOB.

24. PackucrieHue KpeMHUEM, ATFOMIUHUEM U MapraHiieM. Packuciienue B Bakyyme.

25. B3auMoiefcTBUS METAITMYECKHUX U OKCUAHBIX (ha3. MexdazHoe pacnpenenieHue cepbl.

26. B3auMoIelicTBHS METAUTMUECKUX U OKCUITHBIX (Da3. MexdaszHnoe pacnipenenenue docdopa.

27. B3aumMonieCTBHS METAJUTMYECKUX U OKCUITHBIX (pa3. MexdasHoe pacnpeneneHne ra3o00pa3HbIx
BEILIECTB.

28. TepmoauHaMu4eCKHeE MPEAENBI PACTBOPUMOCTH BOAOPOA U a30Ta B HKETE3e

29. KuHeTnka roMOT€HHBIX METAUTYPTUYECKUX PEaKIvid

30. Kuneruka reTeporeHHbIX METAJUTyPrUueCcKrX peaKkiuuit
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PELHHEH3UA

Ha pado4ylo nporpaMMmy AMcUMIIMHBI « Teopusi MeTaNJIypru4ecKux npoueccoB)
OII1 BO no nanpasiaenuro 22.03.02 «Mertannyprus»,
npoduib «IIpou3BoaCTBO M COBIT METAJIONPOAY KM I
(xBanmdukanus BHITYCKHUKA — 0aKaIaBp)

XapueBsiM Pycnanom MuxaitnoBuueM, rinaBHbIM MeTaiuryproM AO ITKO «TemnooOMeHHHK»
(lasiee MO TEKCTY PELEH3EHT), IPOBe/IeHa peleH3usl pabodell mporpaMMbl JUCHMILIMHBL « Teopus
MeTajutyprudeckux npoueccos» OIl BO no nanpasnenuro 22.03.02 «Mertanayprus», npodpuib
«IIpou3BoacTBO M COBIT MeTAIONMPOAYKIMN» (OakamaBpuar) paspadoranHoit B ®I'bOY BO
«Hwmxeropoackuii rocyaapcTBEHHbIH TeXHUUECKUM yHuUBepcuteT uMeHu P.E. AnekceeBa», Ha Ka-
benpe «Metaurypruueckue TEXHOJIOTUU U oOopyznoBaHue» (paspaboruuk — benses C.B., k.T.H.,
JIOTIEHT).

PaccMmoTpeB mnpezicTaBiIeHHbIE HA PELEH3HIO MaTepUabl, PELIEH3EHT MPUILEN K CIEeTyIOLM
BBIBOJIAM:

[Iporpamma cootBercTByeT TpedoBanusm OI'OC BO no nanpasnenuto 22.03.02 «Memannyp-
euay. [lporpamMma cofiepKUT BCE€ OCHOBHBIE Pa3/eibl, COOTBETCTBYET TPEOOBaHUSIM K HOPMATHUBHO-
MeTou4YeckuM JokyMmeHTaM. [Ipencranennas B Ilporpamme akmyansnocms yueOHONW TUCHUILIN-
Hbl B pamkax peanusauuu OITOIT BO He noaiexuT COMHEHHIO — IUCUUIUIMHA OTHOCUTCS K BapHa-
TUBHOW 4acTH y4eOHoro nukia — b1.

[IpencraBnennsie B [IporpamMmme yenu aucuumianHbl cOOTBETCTBYIOT TpeboBanusm GI'OCBO
Harnpasnenus 22.03.02 «Memannypeuny.

B cootBerctBuum ¢ IIporpamMmoii 3a tucuumHon «OpraHu3aliOHHO-TEXHUYECKUE PELLICHUS B Me-
TaUIypruny 3akpersieHa komnemenyusa INK-1. lucuunnvna u npencrasienHas [Iporpamma cro-
COOHBI peajin30BaTh €€ B 00bABICHHBIX TPEOOBAHUSIX.

Pezynomamut 00yuenusa, nperncrasieHuble B [I[porpamme B KaTeropusix 3HaTh, yMETb, BIAJETh
COOTBETCTBYIOT CHEIM(UKE U CONEPNKAHUIO TUCHMIUIMHBI U IEMOHCTPUPYIOT BO3MOXKHOCTD I10JIY-
YEeHMsI 3asIBJICHHBIX PE3YJIbTAaTOB.

OOwmast TpyA0EMKOCTh JTUCHMIINHBL «Teopusi MeTalmTypru4eckux MpoLEeccoB» COCTaBisier 4
3auétHple enquHuUIb (144 gaca). MHdopMalys 0 B3aMMOCBS3H U3y4aeMbIX JUCIUILIMH U BOIPOCAM
UCKJIIOUEHHS TyONMpOBaHUs B COAEP)KAHUU JUCLUIUIMH COOTBETCTBYET JieHcTBUTENbHOCTU. Jluc-
muuiMHa «Teoprs MeTalmmypruueckux MpOIECOB» B3aUMOCBS3aHA C JIPYTUMH JIUCHUIUIMHAMU
OIIOIT BO u YuebHoro miana no HamnpasieHuio 22.03.02 «MeTtaaayprus» U BO3MOXHOCTb Jy0-
JIMPOBaHUs B COJIEP)KaHUU OTCYTCTBYET.

ITpencraBnennas [Iporpamma npeamnosaraer UCHOIb30BaHUE COBPEMEHHBIX 00pa30BaTEeIbHBIX TEX-
HOJIOTUH, UCTIONB3yEeMbIE MIPU pPeaTU3allii pa3Iu4HbIX BUJOB yueOHOU paboThl. PopMbl 00pa3oBa-
TEJIbHBIX TEXHOJIOIUH COOTBETCTBYIOT CIELU(UKE AUCIUTITUHBI.

[IporpamMma aucuumiuHel «Teopust MeTaypru4eckux MmpoleccoBy npenmnonaraer He meHee 20%
3aHATUN B UHTEPAKTUBHOU dopMe.

Bunel, cogepxanue U TpyJoEMKOCTh CAMOCTOSITEIbHOM pabOTHI CTYIEHTOB, MPEICTABICHHBIEC B
ITporpamme, COOTBETCTBYIOT TPeOOBAHUAM K MOJTOTOBKE BBITYCKHUKOB, conepxkammumces Bo PI'OC
BO nanpasnenus 22.03.02 «Meranayprus».

IIpencraBnenHsle U onucanuble B IIporpamMme Gopmsl Tekyliel OLeHKH 3HaHUH (YCTHBIN U MUCh-
MEHHBIN OTPOC, PEIIeHHe Kelc-3a/1ad U JIp.), COOTBETCTBYIOT crienu(UKe AUCIUILIMHBI U TpeOoBa-
HUSIM K BBIITYCKHHUKaM.

dopma ITPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYJIEHTOB, IpeaycMoTpeHHas lIporpammoi, - sk3a-
MEH, YTO COOTBETCTBYET CTATyCy AMCLMIUIMHBI, KaK JUCUUIUIMHBI BapUATUBHON 4YacTH y4yeOHOIo
nukiaa — b1 ®I'OC BO namnpasnenus 22.03.02 «Meraryprus.

Hopw™msl onienku 3HaHMi, npejacraBieHHble B [Iporpamme, cOOTBETCTBYIOT crielu(UKe AUCHU-
IUTMHBI U TPEOOBAHUSM K BBIITYCKHHKAM.
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Y4eOHO-MeTOANYECKOE O0ECTIeUeHUE JUCIUILTUHBI MIPEJICTABICHO: OCHOBHOW JTUTEPATypOld — 2
HMCcTOYHMKA (0a30BbIC YUEOHUKH), TOTIOJHUTEIHLHOMN JIUTEpAaTypol — 2 HAaMMEHOBAHUs, MTEPUOTHYC-
CKHMMHU U3JIAaHUSIMU — 2, ICTOYHHUKOB CO CCBUIKOM Ha AJIEKTPOHHBIC pecypchl, IHTepHET-pecypchl — 4
u cootBeTcTBYeT TpeboBanusiM ®I'OCBO namnpasienus 22.03.02 «MeTaLutyprus».

MatepuaabHO-TEXHUYECKOEe 00eCreueHne UCIHUILUIMHBI COOTBETCTBYET Crenu(HUKe IUCIU-
INHbL «Teopusi MeTauyprudecKux IMpoLEeccoB» U OOECHeurnBaeT MCIOIb30BAaHUE COBPEMEHHBIX
00pa30BaTeNbHBIX, B TOM YHUCJIC HHTEPAKTUBHBIX METOJIOB OOYUICHHS.

MeTtoauyeckie peKOMEHIAIMU CTYyJeHTaM U METOJIMYECKHE PEKOMEHAIUU MPernogaBaTessim
0 OpraHu3aIy 00yUeHUs MO TUCIUILUIMHE JAIOT MPEACTABICHUE O CHeupUKe 00yIeHHs 110 M C-
nuruinHe «Teoprs MeTaTypruueckux IpoIeccoBy.

OBILIHME BbBIBO/JAbI

Ha ocHOBaHuM NpOBEACHHON PELIEH3UHU MOXKHO ClIelaTh 3aKI0YEHHE, YTO XapaKTep, CTPYKTypa U
cojepxaHue padodeil mporpaMMbl AUCIUIUINHBI «Teopus Mertamuryprudeckux mporecco» OITOIT
BO no nanpasnenuto 22.03.02 «Metaaayprus», npopmib «[Ipou3BoacTBo u cOBIT METALIONPO-
OyKIuny» (KBann@ukamnys BeITYCKHUKA — OakaniaBp), paspadoranHas benseBsim Cepreem Bnagu-
MHUPOBHYEM, K.T.H., IOLIEHTOM, cooTBeTcTBYeT TpeboBanusM ®I'OC BO, coBpemeHHBIM TpeboOBa-
HUSM KOHOMHUKHM, PbIHKA TPYy/la U MO3BOJUT MpU €€ peaau3aluu yCIenHo odecneunTs GopMupo-
BaHUE 3asBJICHHBIX KOMIETCHIIUH.

Peuensenr:

Xapues P.M., rnasusiii Mmetasutypr AO I1IKO «TennooOmMeHHUK»

«20» mapta 2025 1.
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