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1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

[lens — HayuynTh OCHOBAM Hay4HOTO HOJXOJa K pa3pabOTKE TEXHOJOTUN MPOU3BOJCTBA
MOPOLIKOB METAJIJIOB, CIUIABOB M METAJJIONOJO0HBIX COCIWHEHUN C yUETOM NpPEAbsSBISEMBIX K
HUM TpeOOBaHMUN, OCOOEHHOCTEHM CHIPHEBBIX MAaTEPUAIOB M MPOU3BOJACTBEHHBIX PECYPCOB, a
TaKXe OCHOBaM (POPMOBAHUS U CIIEKAHUS TOPOIIKOB M MOJXYYEHHUS U3JEIUN U3 HUX 3alaHHOTO
oTpedUTEIEM KauecTBa.

3ajgauu:

HayuuTh ocHOBaM Hay4YHOIO MOJAXOJa MPU CO3JAaHUM PA3IHMUYHBIX BHUJOB MOPOIIKOBBIX
MaTepuasoB, 00yYUTh BIOOPY COCTABOB CIIJIAaBOB PA3JIMYHOIO HA3HAYEHUS C YUETOM TPeOyeMbIX
CBOWCTB JUIi KOHKPETHOTO IIPUMEHEHHUs, YNpPaBJIATh TEXHOJOTMYECKUMH IpolieccaMu
(cmemuBanus, (OpPMOBaHUS, CHEKAaHUS, PA3IMYHBIX BUIOB JONOJHUTENbHON 00pabOTKM),
9KCIUTyaTUpOBaTh OOOPYJOBaHHE, OLEHMBATh CBOMCTBA HCXOJIHBIX IOPOLIKOB M CIIEYEHHBIX
W3CITHH.

— W3yYCHHWE OCHOBAM HAYYHOTO TMOIXOJa K pa3pabOTKe TEXHOJOTHH IPOM3BOJCTBA
MTOPOIITKOB METAJUIOB, CIIJIABOB U METAJLIONO00HBIX COSTMHEHHH ;

— M3y4Y€HHE OCHOBAM HAYYHOTO TMOJXoAa (GOPMOBAHHS M KOHCOJHIAINU MOPOIIKOBBIX
MaTepUasoB;

— 00y4eHHIO BEIOOpA COCTABOB MOPOIIKOBBIX CIUIABOB PA3TUYHOTO HA3HAYCHUS C YUETOM
TpeOyeMBIX CBOWCTB JUISI KOHKPETHOTO IPUMCHCHUS,

— YIIPaBJICHUIO TEXHOJIOTMYECKUMU TMpolieccaMu (CMelnBaHus, (GOpMOBaHuUs, CIICKaHUs,
Pa3IMYHBIX BUJOB JIOTIOJHUTEILHOM 00pabOTKN);

- YMEHUIO OIICHUBATh CBOMCTBA MCXO/IHBIX MOPOIIKOB U CIICUEHHBIX U3JIEIUH.

[Mnanupyempie pe3yabTaThl OOYYCHHS — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH
mporeccoB (OPMOBAaHUS W CIIEKAHUS, METOJOB OIICHKHM CBONCTB HCXOIHBIX MOPOIIKOB H
CTICUEHHBIX M3JCIINH.

OO0yuenwue o aucuuruinHe «[lopomkoBast MeTaTyprus» HalpaBIeHO Ha (OPMUPOBAHUE
y 00y4aronIuXCs CIICTYONIHX KOMIICTCHIINN:

Ko u HamMeHOBaHHe KOMIIeTeHIMI NuaukaTopsl 10CTHKEHUS
KOMIIeTeHIINH
VYK-1. Cnocoben ocymectBuarh mnouck, | UYK-1.1. Ananusupyet 3aaauy, BbIIEIsS €€

KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 U CHUHTC3 I/IH(bOpMaI_[I/II/I, 0a3oBEIE COCTaBJIAOIIUC

MPUMEHATh CHCTEMHBIN MOAXO U peIICHUS
NVYK-1.2. OcymiecTBisieT NOUCK, KPUTHIECKH

OLICHMBAET, 0000IIaeT, CUCTEMATU3UPYET U
pamKupyeT HHPOPMALUIO, TPeOyeMyIO s
pELICHUS TOCTaBICHHOM 3aaun

NVYK-1.3. PaccmarpuBaeT U mpeayiaraer

IIOCTABJICHHBIX 3aJa4

palrOHAJIBHBIC BapHWaHTBI peicHuAd
IIOCTaBJICHHOU 3a/1a4y, UCIIOJNIb3YS
CUCTEMHBIN TOAXO0J, KPUTUYECKU OLIEHUBAET
HUX JOCTOMHCTBA U HEAOCTATKHU




I[IK-2 Cnocoben o00ecmeunTh BBIIOIHEHHUE
MIPOU3BOJICTBEHHOTO 3aaHUs
noJipa3aeiicHueM TIPOU3BOICTBA
TOPSYEKATAHOTO MPOKATa IIBETHBIX METAJIOB

" CIIJIaBOB.

HUIIK-2.1. 3HaeTr OCHOBHBIE TEXHOJIOTHUU
METaJUTyprHYeCKOTr0 MPOU3BO/ICTBA,
CTaTHCTUYECKYIO 00pabOTKY JaHHBIX.

UTIK-2.2. YMeeT ycTaHaBIMBATh OTKIOHEHUS
JAHHBIX OT HOPMAJIBHOTO pacIpeaesieHus,
oOHapy»XuBaTh M HCKIIOYaTh BHIOPOCH B
BBIOOPKE JIaHHBIX, OOOCHOBBIBATH PEIICHUS

UIIK-2.3. Braneer mNpuUMEHEHUEM OCHOB
TEOPUH METATyPTrUYeCKUX IPOLIECCOB IpHU
peneHun TEXHOJIOTHYECKHUX 3a/1a4

MCTAJUIYPIrUYCCKOTr0 IMpOU3BOACTBA.

2.  MecTOo TUCHUMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuuminHa OTHOCHUTCS K 4YacTH, (OpPMHPYEMOW YYacTHHKaMH OOpa30BaTeIbHBIX

otHomeHui 61oka b1 «ucuumnmuasl (MOLYIN)».

((HOpOHIKOBaﬂ MCTAJUIYpIHusa» B3aMMOCBsA3aHa JJOTMYCCKH U COACPKATCIbHO-METOJUYCCKH

CO CJICAYIOUIMMHU TUCHUIUTMHAMH U nipakTukamMu OOIT:

— MAaTeMaTHKa;
— (Qusuka;

—  XUMMUI,

— MEXaHUKa CIUIOUIHBIX CpEN;

— 00paboTKa METaJUIOB JaBJICHUEM.

3. CTpyKTypa u cogepxkaHue JUCUMILIMHBI

OO611as TpyA0EMKOCTh JUCLHUIUIMHBI COCTaBIsAeT S5 3aueTHbIX(e) enquHul(bl) (180 yacos).

3.1

(mo popmam oOydeHMS)

3.1.1.04H0-3a04Has hopma 0O0yUeHuUs

Buabl yueOHo#i paboThl M TPY10€MKOCTh

/i e Buj yueOHoii padoThl fgg)lgqecmo Cemectp
1 AyaUTOpHBbIE 3aHATHS 54 5
B ToM gncie:
1.1 | Jlexuun 36 5
1.2 | CeMuHapcKue/mpakTHYECKUE 3aHATHS 18 5
1.3 | JlaGopaTopHbIe 3aHATHS




2 CamocrosiTeibHass padoTa 126 5
3 IIpomeskyTouHas arTecTanus
3auet/aud.3a4er/IK3aMeH DK3aMeH
Hroro 180 | 5
3.1.2.3ao4Has ¢popma 0OyueHus
u/n e Buna yueOHoii padoTsi fﬁg:?eﬂm Cemectp
1 AyIMTOpPHBIE 3aHATHS 18 5
B ToMm umce:
1.1 | Jlexuuu 10 5
1.2 | CemuHapcKue/MpakKTHUECKUE 3aHITH 8 5
1.3 | JIabopaTopHbI€ 3aHSTHS
2 CamocrosiTeibHass padoTa 162 5
3 IIpomeskyTOUHAS aTTeCTALMS
3auet/aud.3a4eT/IK3aMeH DK3amMeH
Htoro 180 | 5

3.2 TemaTuyecKkuii IJIAH U3yYeHUS AUCHUNINHBI

(mo popmam oOydeHwMS)

3.2.1.04yH0-3a04Hast hopma 00yUeHUs

TpynoemMKoCTb, Yac

Pa3zgenpl/TeMbl

n/n
JucuunianHbl

Bcero

AyauTopHasi padora

CemuHapckue/
[IPaKTUYECKHE

BAHSATHS
[TpakTnueckas

JlaGopaTopHsbIe
[OJITOTOBKA

SaAHSATUS

CamocTosiTeJIbHAsA

Beenenne. O0mas xapakrepucTuka
MOPOLIKOBOM MeTAJLJIYPIrUH

= | Jlexmuu

1 Paznen 1. HU3MmenbueHHe TBepAbIX
MaTEepPHAJIOB

16

=

1.1 | Tema 1. Teoperuueckue OCHOBBI
U3MEJIbYEHUs] TBEPIbIX MAaTepHaloB.
PazMon B MIapOBBIX BpalIarOIIUXCs
MmenbHUIAaX. Kputuueckas ckopocTb
BpamieHuss ~ OapabaHa  MEJBHHIIBI,
XapaxkTep JBYKEHUS B HEM
pasMOJNBHBIX  Tel U (aKTOpHI,
BIIMAIOLINE Ha pe3yJbTaThl
U3MEJIbYCHUS

1.2 | Tema 2. Pa3mon B arTpuTopax.
Pa3mon B BUOpAIIMOHHBIX MEJBHUIIAX.

Pa3mon B TUPOCKOIINYCCKUX




MenbHMIAX. Pa3mon B IUIaHETapHO-
neHTpoOexHbIX MenpHuax (I[1LM).
Pa3smosl B BHXPEBBIX M CTPYMHBIX
MeNbHHUIAX. Pa3MOl B MOJOTKOBBIX
MeNnbHUIAX M3MenbueHne B IIEKOBBIX,
BAJKOBBIX M KOHYCHBIX JpOOMIIKax.
M3MmenpueHne yIbTpa3ByKOM

Paznen 2. JAucneprupoBanue
MeTAJINYEeCKUX PAaCILUIaBOB

16

12

2.1

Tema 2.1. TeopeTudeckne OCHOBBI
JUCTIEPTUPOBAHUS METAITNYECKUX
pacmiaBoB. PacmbuieHue pacriiaBoB
BO3JICHCTBUEM DHEPTrOHOCHUTENS

2.2

Tema 2.2. MexaHnyecKkue METOIbI
JIMCTIEPTUPOBAHUS PACIIIIAaBOB

Pazpgea 3. BoccranoBienue
XHMHYECKHUX COeTUHEHUIT METAJIOB

24

20

3.1

Tema 3.1. Knaccuduxamuss meTonoB
BOCCTAHOBJICHUS. TepMoauHaMUKa |
KMHETHKA MPOLIECCOB BOCCTAHOBJICHMSI.
BoccranoBuTenM W WX CBOMCTBA M
METO/bI ITOTYUYEHUSI.

3.2

Tema 3.2 BoccraHoBieHHE TBEPABIX
1501058 paCHJIaBJIeHHBIX COGI[I/IHGHI/Iﬁ
MeTalI0B. BoccTaHOBIIEHHE OKCHIIOB
Kese3a BoJopoJoM. BoccraHoBneHue
BOJIOPOJIOM  OKCHJOB  Kejie3a B
cTalMoOHapHOM cioe. BoccraHoBieHue
OKCHJIOB eJie3a TBEP/IbIM yTIepPOoI0M

33

Tema 3.3 IlomyueHue HOPOLIKOB
Boib(ppama. IlomyueHue mnOpPOIIKOB
Monubnaena.  [lomyuenwe — mopornka
TUTAHA. [Tonyuyenune HOPOIIKa
uupkoHusa.  Ilomydenue — mopomka
HUOOUSI.

34

Tema 3.4 IlomyueHue HOPOUIKOB
aBTOKJIaBHBIM criocoboM. Ilomydenue
[IOPOILIKOB MEJIH. ITonyuenue
[OPOIIKOB  HHMKeNs M KoOanbra.
[leMeHTaoHHOE BbI/IETICHUE
NOpOIIKOB  MeTauioB.  [lomyuenue
METAIIMYECKHUX TTOPOLIKOB B IJIa3Me

Pa3zpen 4. IIpousBoacTBo
MeTAJIJINYECKHX MOPOIIKOB
JIEKTPOJIN30M

16

12

4.1

Tema 4.1 OUBUKO-XUMUYECKUE OCHOBBI

BbIJICIICHUA IIOPOIIIKOB MCTAJIJIOB.




TexHOJI0THsl MOPOIIKOB MEAH, HUKEIS
W JpYruX METaNIOB AJIEKTPOJIU30M
BOJIHBIX PacTBOPOB.

4.2

Tema 4.2 DyekTposin3 paciuiaBICHHbIX
cpen. IlomyueHue noOpouIKOB THUTaHA,
[IUPKOHUS, TAHTaJa U HUOOUS

Paspnen S. IIpon3BoacTBO NOPOLIKOB
TePMHYECKOM JTUCCOIMAIIM el
XHMHYECKHX COeIMHeHMI

16

12

5.1

Tema 5.1 OU3UKO-XUMHUYECKUE OCHOBEI
KapOOHWJIHHOTO METO/IA.

5.2

Tema 5.2 IlomyueHue NOPOLIKOB
HUKEJIs, NOJy4eHHE ITOpOLIKa JKele3a,
BOJIb(pamMa u Monub1eHa
KapOOHUIBHBIM METOJIOM

Paznen 6 IlosyyeHne mnOpOIIKOB
METOAOM HCHAPCHUA-KOHACHCAIUA
W APYTMMH MeTOAaMHU

16

12

6.1

Tema 6.1 IlomyueHue MOPOILKOB
METOJIOM HCIIapeHHe—KOHICHCAITHSI

6.2

Tema 6.2. IlomydeHue MOPOIIKOB
METOA0M TepMoaud Hy3MOHHOTO
HACHIIICHUS, MEKKPUCTATUTUTHOM
KOppO3HUeH, 30J1b-T€JIb METOJIOM U JIp.

Pasnen 7 CpoiicTBa NOPOIIKOB H
MeToAbl X ompeaenaeHusi. Bonpocsl
TEeXHUKH 0€30MacHOCTH Nmpu padorte
C NOPOLIKAMH.

Pazgen 8 Mertoasl ¢opmoBanus
MEeTANJIMYECKHX MOPOIIKOB

40

18

18

8.1

Tema 8.1 IloaroroBka METAIIMYECKUX
MOPOIIKOB K (dbopMOBaHHIO.
IIpeccoBanue METAIINYECKHUX
TTOPOIIIKOB

13

8.2

Tema 8.2
¢dbopmoBanue
MIOPOIIIKOB.
dbopMoBaHwE.
dbopmoBaHHeE.
dbopMoBaHWHE.

H3ocratuueckoe
METAJUTHYECKUX
IMaapocraTudeckoe
T"azocTraTnueckoe
KBasucratnueckoe

14

8.3

Tema 8.3 [IpokaTka METATUIMYECKUX
MOPOLIKOB. MyHIIITY4YHOE
dopmoBanue. lllnukepHoe
dbopmoBanue. MHKEKITMOHHOE
¢dopmoBanue. Bubparrontoe

dbopmoBanue. [luHamuueckoe

13




(umITyibcHOE) OPMOBAHHE.
[TpakTuka dhopMoBaHUSL.

Pa3pen 9. Cnekanue
MeTAJIMYEeCKUX NMOPOIIKOB

16

12

9.1

Tema 9.1 TepnodaszHoe criekaHne

N

(o)

9.2

Tema 9.2 Crnexanue
MHOTOKOMITOHEHTHBIX CHUCTEM.
3aKOHOMEPHOCTH CIICKaHUSI
MHOTOKOMITOHCHTHBIX ~ CHUCTEM  C
o0pa3zoBaHUEM KUIKOU ¢assl.
WudunpTpanus: (GU3NKO-XUMUYCCKHE
OCHOBBI M 3aKOHOMepHOCTH. [IpakTuka
CTICKaHMSI.

10.

Pa3nes 10 'opsiuee npeccopanue

10.1

Tema 10.1 3axkoHomepHOCTH U
OCOOEHHOCTH TOpSIUEro IPEeCCOBAHUS
IIOPOILIKOBBIX MaTEpUasoB.
DIEKTPOUMITYJILCHOE IUIa3MEHHOE
CIIEKaHue

Hrtoro

180

36

18

126

3.2.2. 3aouHas ¢opma 0O0yueHUs

/o

Pa3genbl/TeMbl
JucuunianHbl

TpyroeMkocTb, yac

Bcero

AyautopHasi pa6oTa

CemuHapckue/
MPAKTHYCCKHE

SaHATHUSA

JlaGoparopHbie
3aHATHUS

[IpakTueckas
[MOJIrOTOBKA

CamocTosiTeJIbHASA

BBenenue. O0masi xapakTepucTuka
MOPOIIKOBOH MeTAaJLIyPruu

= | Jlexuuu

(]

Pazgen 1. U3MenbyeHne TBepabIX
MaTepHAJIOB

18

[

Paznen 2. JAucneprupoBanue
MeTAJINYEeCKUX PACILIaBOB

17

Pa3zpen 3. BoccTranoBienune
XHMHYECKHUX COeTUHECHUI

18

16

Pasnen 4. Ilpon3BoacTBO NOPOLIKOB
3JIEKTPOJIM30M.

17

16

Paspnen S. IIpon3BoacTBO NOPOLIKOB
TePMHUYECKOM AUCCOMALH el
XHMHYECKHX COeJUHEeHHUIT "
APYTMMH MeTOAaMHU

17

16
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7. | Paznea 6. Ilpou3BoACTBO MOPOIIKOB 17 1 16
TePMHUYECKOM AUCCOMALM el
XUMHYECKHX coeTuHEeHUIt U
APYTUMH MeTOAaMHU

8. | Paznen 7. CBoiicTBa MOPONIKOB H 18 2 16

MeToAbl UX ompeaeneHusi. Bonpocskl
TEeXHUKHU 0€30MACHOCTH NMPHU padoTe
C OPOLIKAMH

9. | Paznen 8. Metoabl ¢opmMoBaHus 19 1 2 16
NMOPOIIKOBBIX MATEPHAJIOB
10. | Paznen 9 Cnekanue 19 1 2 16
11. | Pa3nea 10 I'opsiuee nmpeccoBanue 17 1 16
Hroro | 180 10 8 162

3.3 Conep:xkanue TUCUMIJIMHBI

Beenenue. O0masi XapakTepucTHKA MOPOIIKOBOM MeTAJIYPIrHH

Pazgen 1. U3MesibueHne TBEPAbIX MATEPUATIOB

Tema 1. Teopermyeckue OCHOBBI HM3MENbUYEHUS TBEPAbIX MarepuanoB. Pa3zmon B
IApOBBIX BpAIIAOIIMXCA MeJbHHIAX. KpuTndyeckas cKOpoCTh BpalieHus 6apabaHa MebHHUIIBI,
XapakTep [BIKEHUS B HEM pa3MOJBHBIX Tel W (PaKTOpBI, BIHSIONIME HA PE3yJbTATHI
U3METbYCHHS

Tema 2. Pazmon B arrtpuropax. Pasmon B BuOpalMoOHHBIX MeJbHHMLAX. Pa3mon B
TUPOCKOIMMYECKNX MeNbHUIaX. Pa3mon B maHeTapHO-IIEHTpoOekHbIX MenpHuIax (I1LM).
Pa3zmon B BUXpEBBIX U CTPYHHBIX MENbHULIAX. Pa3Mos B MOJOTKOBBIX MellbHULIAX M3Mmenbuenue
B IIIEKOBBIX, BAJIKOBBIX U KOHYCHBIX ApOoOMIKax. M3MenpueHne yapTpa3ByKoM

Pa3nes 2. /IlucneprupoBaHue MeTa1JIMYECKHUX PacIJIaBOB

Tema 1. Teoperndeckre OCHOBBI UCHEPTUPOBAHUS METALIMYECKUX PACIUIaBOB.
Pacnpuienue pacniaBoB BO3EHCTBUEM SHEPTOHOCUTES

Tema 2. MexaHuueckue METOAbl AUCIEPIUPOBaHUS paciuiaBoB. JlucneprupoBaHue
pacmiaBoB C TOMOIIBIO Bpallaromieiicss KpbulbuaTKU. LleHTpoOekHOe IucmeprupoBaHue
paciiaBoB.  [[ucneprupoBaHue pacijiaBa BpalaloMMMCA AUCKOM. MeToa Bpaujaromerocs
anekTpona. Meron BHOPUPYIOLIETO 3IEKTPoaa. MeToAbl BBICOKOCKOPOCTHOTO 3aTBEpACBAHUS
pacIuiaBoB.

Paznen 3. BoccTraHoBJIeHHEe XMMHYECKHX COeIMHEHHH MeTAJIJI0B

Tema 1. Knaccudukanus MeTomaoB BOCCTAHOBJICHHUS. TepMOIWHAMUKA M KHHETHKA
MPOIIECCOB BOCCTAHOBJIEHUs. BocCTaHOBUTENU M UX CBOMCTBA U METO/IbI MOTYUYEHUSI.

Tema 2. BoccraHoBieHHe TBEpPAbIX WM PACIUIABICHHBIX COCIUHEHUH METAJIOB.
BoccranoBnenue okcuaoB xene3a BoopoaoM. BoccTaHoBneHHE BOJIOPOIOM OKCHJIOB Kelie3a B
CTallMOHAPHOM clioe. BoccTaHOBJIEHHE OKCUIOB KeJe3a TBEPABIM YIIEPOIOM.

Tema 3. Ilomydyenue mnopomkoB Boib(pama. IlodydeHne mopomkoB MoiauOaeHa.
[Tomyuenue noporka tutana. [lomydyenne nopomika mupkonwus. [lomydenne mopoirka HIOOHSI.

Pa3znen 4. [Ipou3BoaCTBO MeTANIMYECKUX MMOPOLIKOB 3JI€KTPOJIH30M

Tema 1. OU3UKO-XUMUYECKUE OCHOBBI BBIJIECIEHUS MOPOIIKOB METAIOB. TexHOJOorus
MOPOLIKOB M€, HUKEISL U APYTHUX METAJIOB 3JIEKTPOIM30M BOJHBIX PAaCTBOPOB.
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Tema 2. Dnextposnn3 pacmiaBieHHbIX cpel. [loydyeHne MopomkoB TUTaHA, LUPKOHUS,
TaHTaJla U HUOOUSI.

Pasnen S. IIpou3BoACTBO NOPOIIKOB TEPMHYECKOH JMccoMaledl XHMHYECKHX
coeIMHEeHU M

Tema 1. ®Du3HKO-XUMHUUYECKHE OCHOBBI KapOOHMIBHOrO MeToaa. CuHTE3 KapOOHHIIOB.
Pa3noxxenne kapOOHUIIOB.

Tema 2. [lonyuyeHne MOPOIIKOB HHUKENs, MOJTy4YEHHE IOPOIIKA JXele3a, Bosbdpama H
MO0 IeHa KapOOHWIBHBIM METOIOM.

Pa3znesn 6. IlosyyeHne mMOpPOIIKOB METOJOM HMCHAPEHUSI-KOHACHCAIMSA M APYTHMH
MeTOodaMHt

Tema 1. TlonmydeHne NOpoIIKOB METOIOM HCTIAPEHUE—KOHACHCALINS

Tema 2. IlomyueHue TMOPOIIKOB METOJIOM TepMOAU(P(GY3UNOHHOTO HACHIIIECHUS,
MEXKPHUCTAJUINTHON KOPPO3UEH, 30JIb-T'€]Ib METOJOM U JP.

Pasnen 7 CgoiicTBa NMOPOIIKOB M METOALI HX oOmpenejeHusi. Bornpocbl TeXHUKH
0e3omacHOCTH NpH padoTe ¢ MOPOLIKAMHU.

Tema 1. XuMnueckre CBOWCTBA MOPOIIKOB. DU3nMYECKre CBOMCTBA MOpommkoB. dopma,
pa3Mep 4YacTMIl M METOAbl MX OleHKM. CHUTOBOM  aHalu3, MUKPOCKOIIMYECKUH,
CEIMMEHTAI[MOHHBIM, KOHIYKTOMETPUYECKUH U JpyrHe MeETOJbl aHaiu3a JUCHEPCHOCTH
MOpOILKA. Y IeNbHAsl IOBEPXHOCTh MOPOIIKA, MMKHOMETPUYECKAS IIJIOTHOCTh U MUKPOTBEPIOCTb
YacTHL.

Tema 2. Texnonormueckue cpoictBa mopomkoB. I'OCTer u TY Ha MeTannuueckue
nopomiku. Th rpu padote ¢ mopomkamu.

Pasznen 8 Metoanbl popmoBaHus MeTANIMYECKUX OPOLIKOB

Tema 1 IloaroroBka METaJUIMYECKUX TMOPOMIKOB K ¢opMoBanuio. IIpeccoBanue
METAJIJINYECKUX MOPOILIKOB

Tema 2 M3ocratuueckoe (popMOBaHHME METAUIMYECKUX MOPOIIKOB. ['mapocraTuueckoe
¢dopmoBanue. ['azocrarnueckoe GpopmoBanue. KBazucrarnueckoe popmMoBaHHe.

Tema 3 [IpokaTka MeTaJUIMUECKUX MOPOIIKOB. MyHamTy4dHoe opmoBanue. lnukepHoe
¢dopmoBanue. MuxeknuonHoe ¢opmoBanue. Bubpaunonnoe ¢opmoBanue. JluHamuueckoe
(ummynbcHOE) POpPMOBAHUE.

Pa3nes 9. Cnexkanue MeTalJIM4eCKHUX NNOPOIIKOB

Tema 1 Tsepmodaznoe cnekanme. CrniekaHue  OJHOKOMIIOHCHTHBIX  CHCTEM.
TepMonnHaMu4ecKkue NpeAnoChUIKH CIIEKaHNUs OJHOKOMIIOHEHTHBIX cucTeM. CTaquu CrieKaHMUs.

Tema 2 CrnekaHue MHOTOKOMIIOHEHTHBIX cHucTeM. OOIne 3aKOHOMEPHOCTH CIEKaHUS.
CrekaHue cuCTEM € HEOTPAaHMYEHHOM M OrpaHMYEHHOW pAacTBOPUMOCTBIO KOMIIOHEHTOB.
CriekaHue CHUCTEM C HEB3aUMOJCWUCTBYIOUIMMH KOMIIOHEHTaMH. 3aKOHOMEPHOCTH CIIEKaHUS
MHOTOKOMIIOHEHTHBIX CHCTEM C oOpa3zoBaHMeM KHIKOH (a3sl. WMupunbTpamms: ¢usukxo-
XUMHUYECKHE OCHOBBI M 3aKOHOMEpHOCTH. [IpakTuka criekaHus.

Pa3nea 10. I'opsiuee npeccoBanmne

Tema 1  3aKOHOMEpPHOCTH U OCOOEHHOCTH TOPAYErO IPECCOBAHUS MOPOLIKOBBIX
MaTEepUasoB. DIEKTPOUMITYJIbCHOE MJIa3MEHHOE CIIEKaHNE

3.4 TeMaTuKa CEeMMHAPCKHUX/TIPAKTHYECKHUX U J1a00PATOPHBIX 3AHATHHI

3.4.1.CemuHapcKue/IpaKTUUYCCKUE 3aHITHS

HpaKTI/I‘IeCKOC 3aHsaTHe 1. PacueT HaBecku HOpOH.IKOBOfI IMPECCOBKH
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[IpakTuyeckoe 3ansTre 2. PacueT TMHEHHOTO U 00BEMHOI0 YIIPYTOro MocieaecTBUS
IIPU [IPECCOBAHUU MOPOIIKOB

[IpakTuueckoe 3anarue 3. PacyeTsl NOTEPH yCHIINS IIPECCOBAHUS Ha MPEOJI0JICHUE
BHEIIHETO TPEHUS

3.4.2.JIaGopaTopHbIe 3aHATUS

Y4eOHBIM MIIaHOM HE MPEYyCMOTPEHBI

3.5 TemaTruka KypcOBBIX POEKTOB (KypCOBbIX pador)

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOEe 1 MHPOPMALMOHHOE o0eceyeHne

4.1 Hopmatusnblie 1oKymMeHTbI 1 I'OCTb1
HpI/I HU3YUYCHUU JUCHUIIIIMHBI HC ITPEAYCMOTPCHEI

4.2  OcHoBHasg JUTEparypa
VY Hac Obu1 BeiMyIieH yueOHuk B MAMMU , Hal0 TOCMOTPETH €ro BBIXOAHBIC
nanHble aBTopsl Jlonatun B.1O., Epemeea JK.B., [llapunzanosa I'.X., Hutkun
H.M. ITopomkoBast MaTeJUTyprusi i aBTOMOOMIIBHOM MPOMBITIUICHHOCTH
1. JIuGencon I'.A., Jlonatun B.10., Komapruxuii I'.B. IIpomeccsl mOpoIKoBoi
Metautyprun. B 2-x Tomax. [Ipon3Bo1cTBO METaUTMUECKUX IMTOPOIIKOB: YUeOHUK JIJIst
By30B. — M.: MUCuC, 2001. — 368 c.

2 JIu6encon I'.A. TIpon3BoICTBO MOPOIIKOBLIX M3Aenuid. — M.: Meramtyprus, 1990 —
240c.
3.Poman O.B., I'abpuenos M.I1. CipaBoUHUK [0 MOPOIIKOBOW METAILTYPIHH: MTOPOIIKH,
MaTepuaisl, nporeccsl. — MuHck. : benapyc, 1988.-175 c.
4. Kunapucos C.C., JIu6encon I'.A. TlopourkoBast metayutyprus. — M.: Mertamnyprus,
1980. — 496 c.

4.3 JlomosiHUTeIbHAS JIUTEPATypa

Epmakos C.C., Bazuukos H.®. [lopomkossle cTanu u usaenus — JI.: MammuaoctpoeHnue,
1990. —319c.

Anmmdepos B.H., Akumenko B.b., I'pesaoB JI.M. [TopouikoBble 1erupoBaHHbIE CTAIN. —
M.: Metamnyprus, 1991. — 318 c.

Anppuesckuil P.A. [lopomkoBoe matepuanosenenue. — M.: Meranyprus, 1991. — 207 c.

Bonkoron I''M., Epemeena JXX.B., Jlenosckoii J[.A. CoBpeMeHHbIE POLIECCH TOPOLIKOBON
MeTautypruv— Bosorna.: M3natensctBo Uuda-Unxenepus, 2020 — 208mc.
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Axumenko B.b., bynanos B.41., Pykun B.B. u np. XKenesnsle nopomku. Texnomnorus,
COCTaB, CTPYKTypa, CBOMCTBA, SKOHOMHKA. — M.: Hayka, 1982 — 264c.

4.4

[TopomkoBas meTajuryprus
https://online.mospolytech.ru/course/view.php?id=11997

JJIeKTPOHHbIE 00pa30BaTe/IbHbIE PeCYPCHI

4.5 JluueH3uoHHOe M CBODOJHO pacnpocTpaHsieMoe TNPOrpaMMHOe
o0ecneueHue
Ne HaumenoBanue | Pazpadorumnk I1O JocTynHocTh Ccbuika Ha Equnblii
(mpaBoodJianarten) (IMIeH3MOHHOe, | peecTp POCCHICKUX
CBO0OOIHO nporpamm s IBM n
pacnpoctpansiem | B/l (mpu Haaum4yum)
oe)
1. Moii Oduc OO0 "HOBBIE JluneH3noHHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT'MN" reestr/301558/?
sphrase 1d=943375
4.6 CoBpemeHHbIe IPO(pecCHOHANbHBIC 0a3bl JTaHHBIX U HHPOPMALIMOHHBIE

ClIpaBOYHLIC CUCTEMBI

HocTtynH
Ne HaumenoBanue Ccbuika Ha pecypce
oCcTh
HNudopManuoHHO-CIPABOYHBbIE CHCTEMBI
1. |Andopmannonnbie pecypest Cetn http:// www.consultant.ru HoctynHo
Koncynprantllatoc
DJIEKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JHoctynHa B ceTu
1. WNuTepuer 6e3
OTPaHUYCHUIN
IPR Books https://www.iprbookshop.ru/ [ JloctynHa B cetu

WuTepuer 6e3
OTPaHUYCHUIN



http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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IIpogeccnonanbubie 6a3b1 JAHHBIX

ba3a nannbix Hay4HOI nekTpoHHON | http://www.elibrary.ru JlocTynHo
1. | 6ubnmorexu

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHo

HoJMTeMaTHYecKas peepaTuBHO-
2. | Gubnuorpaduyeckas
UHAyKOMETpHYECKast
(bubmmomeTpudeckas) 6aza qTaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecriedeHue

Aynutopun kadenper «Mertamnyprus» aBl204, as1205, aB1206, aB1206a ocHaiieHs!
HOYTOYKaMH, IPOEKTOPOM, 3KPAHOM, YUEOHBIM MaTEPUATIOM.

6. MeToauyecKkue peKoMeHIalun

6.1 MeToanueckue peKOMeHAAIUM IS PENoAaBaTesl 0 OPraHU3aAnNU
00y4eHus

[Ipu opranu3anuu ydeOHBIX 3aHATUN (JIEKUWH, CEMHMHApOB, MPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX, CAMOCTOSTEIFHBIX U BBITYCKHBIX padoT, a TakKe KypCOBOTO NMPOCKTUPOBAHHS)
CJIEAyET UCIOJb30BaTh IEMEHThl MHTEPAKTUBHOTO OOYUYEHMS Ha BCEX 3Tallax sl BOBJICUCHUS
CTYZIEHTOB B IIpoLiecC O3HaHUsA. J{j1s1 3TOro 11esecoo0pa3Ho UCIONIb30BaTh CIEAYIOINE (OPMBI:

— JIMAJIOrOBOE OOyUYCHHE, B X0/Ie KOTOPOTrO OCYIICCTBISICTCS] B3aUMOJICHCTBUE
npenoaaBaTesd U CTYACHTA,
— MOJICIMPOBAHKE, TO €CTh BOCIIPOU3BEICHHE B YCIOBHUSIX OOYYCHHUS IO
JTaHHOW JTUCIUIUINHE TPOIIECCOB, TIPOUCXOISIINX B PEaTbHOCTH;
— KOMITBIOTCpU3anA O6y’-IeHI/I$I JJIA I/IHTeHCI/I(i)I/IKaHI/II/I n
paciIMpeHus BO3MOKHOCTEH 00pa30BaTeIbHOTO MPOIIECCa;

— HCIIOJIb30BaHUE CPEJCTB HAIJISJHOCTU: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOAMYECKON JIMTEpaTyphl, IUIAKaThl IO TeMaM, HaTypHble O0Opaslbl, MyJIbTUMEAUNHBIE
CHCTEMBI, KapTOTEKy YUeOHBIX BUCOCIANI0B U BUICO(DUIBMOB U JIp.

6.2 MerToanueckue yKazaHuA 1JIs1 00y4AOLIUXCS 110 OCBOCHHIO
AUCHUTTHHBI

I[JISI MaKCHMaJIbHOM HHIAUBUAYAIU3AllUN ACATCIIBHOCTU CTYACHTA, VYuyeOHBIM IIJIaHOM
npeaAyCcMaTpuBacTCAa BpEM IJIA CaMOCTOSTEIbHOMI pa6OTBI.


http://webofscience.com/
http://www.elibrary.ru/
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Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOTHl TPAAMLMOHHO  BBIACISIOT:
TBOPUYECKYIO JEATEIBHOCTh CTyIEHTAa B ayJUTOPUH, NPU BHEAYAMTOPHBIX KOHTAKTaxX C
IpernojaBaTesieM Ha KOHCYJIbTAlUMSAX M JOMAIIHEH MOATOTOBKE K JIEKIHMSIM, CEMHUHApCKUM U
NPAaKTUYECKUM 3aHATHSAM, 3a4eTaM M SK3aMEeHaM, Mpe3eHTAalusM M JOKJajaM; HallUCaHue
pedepaToB, BBIOJHEHHE JTA00PATOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B HAyYHOH paboTe u

mp.

Lenb camocTosITeIbHON PabOTHI CTYyIEHTa — OCMBICIIEHHO W CaMOCTOSITEIBHO PadoTaTh
CHayasla ¢ Yy4eOHbIM MaTepHajioM, 3aTeM C Hay4yHOH HWHQOpMauueil, 3aJ0KUTh OCHOBBI
CaMOOpPraHU3allMd M CaMOBOCIIUTAaHUS C TEM, YTOObl MPUBUTH YMEHUE B JalbHEWUIIEM
HETMPEPHIBHO MOBBIIATH CBOIO MPO(ECCHOHANBHYIO KBATU(DUKALUIO.

[InanupoBaHue BpeMEHU Ha CaMOCTOSITENIbHYIO padOTy CTYJEHTaM JIydlle OCYIIECTBISATh
Ha BECh CEMECTp M NpPEeIyCMaTpUBaTh pETYJISPHOE IOBTOPEHUE MPONHAECHHOIO Yy4eOHOro
MaTepuaia.

Jls Gonee yriyOJ€HHOTO U3yUEHUs! pEKOMEHAYEeTCsl HCI0JIb30BaTh U3/1aHUs, YKa3aHHbIE
B CITUCKE JOTOJIHUTEIBHOMN JINTEPATYPHI.

7. DoH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00yUYeHUs
I[J'ISI KOHTPOJIA YCIICBAECMOCTH W Kad4eCTBa OCBOCHUA JUCHHUILIMHBI HaCTOHH_[eﬁ

IIPOrpaMMOil MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIieBaeMOCTU (TEKYIIUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalysl (3a4eT).

7.2 1llkana u KpUTEepHU OLCHUBAHMUSA Pe3yJbTATOB 00y4eHHUsI

dopma NPOMeKYTOYHON aTTECTALMH: IK3aAMeEH.

[IpomexxyTouHast aTrecTanus oOydarommxcsi B ¢opMe 35K3aMEeHa MPOBOJUTCS 10
pe3yJabTaTaM BBIIIOJHEHUS BCEX BUAOB yuyeOHOW paOoThl, MPEAyCMOTPEHHBIX YUEOHBIM IIJIAHOM
[0 JAHHOM TUCLUIUINHE (MOAYJI0), IPU 3TOM YUMUTBHIBAIOTCS PE3yJIbTaThl TEKYIIErO KOHTPOJIS
yCIIeBaeMOCTH B TedyeHHe cemecTpa. OLEHKa CTENeHM JIOCTH)KEHUS OO0y4arolMMHCs
IUIAHUPYEMBbIX  pe3yJIbTaTOB ~ OOy4eHus 10  AWCHUIUIMHE  (MOZYJII0)  TPOBOAMTCS
IpernoAaBaTeyneM, BEAYLUIUM 3aHATUS 10 JUCHMIUIMHE (MOAYJIO) METOAOM DKCIEPTHON
orieHku. [lo utoram mpomexyTo4HOM aTTecTaldy MO AUCHMUIUIMHE (MOAYJIO)  BBICTABIISICTCS
OLICHKA «OTIUYHO», «XOPOILIOY», «yIOBIECTBOPUTEIBLHO» WU «HEYIOBIECTBOPUTEILHO.

O0s3aTeILHBIMU YCIOBUSAMH IIOATOTOBKHM CTYACHTA K HpOMGX(YTOqHOﬁ aTTeCTaliunu
SABJISICTCA BBIIIOJIHCHHUE CTYACHTOM BCEX IMPEAYCMOTPCHHBIX (I)OpM TCKYIIETO KOHTPOJIA.
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HIkanaa
OLICHUBAHUSA

Onucanue

OT1iau4HO

BrimonHeHsl Bce BHABI Y4eOHOU paboOThI, MpeaycMOTpeHHbIE paboueit
nporpamMmmoii. CTyA€HT AEMOHCTPUPYET COOTBETCTBHE 3HAHW, YMEHUH,
HABBIKOB, MPEAYCMOTPEHHBIX TPU U3YYCHUU JAUCIHUILIUHBI, OIEPUPYET
NpUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSMHU, HaBBIKAMH, TPUMEHSET UX B
CUTYaIUSAX TOBBIMICHHOW CIIOXHOCTH. [Ipy 3TOM MOTYT OBITH JOITYIICHBI
HE3HAYUTEIbHBbIC OMMOKH, HETOYHOCTH, 3aTPYIHEHUS MPH aHATUTHYECKUX
orepanusax, IEpPeHOCe 3HAHWK W YMCHHM Ha HOBBIC, HECTAHIAPTHHIC
CUTYyaIUH.

Xopo1o

BeimonHensr Bce  00s3aTeNbHBIE  YCIOBUS TOATOTOBKH CTYJEHTa K
MIPOMEKYTOUHOU aTTECTallNH, MPENYCMOTPEHHBIE MPOTrPaMMOit
TUCIUTUINHBL.  OO0ydaromuiicss JEeMOHCTPUPYET YaCTHYHOE COOTBETCTBHE
CICMYIOIUX 3HAHWM: OCHOBHBIX CIIOCOOOB TIOJYYEHHS TOPOIIKOB,
OCHOBHBIX METO/IOB (pOpMOBaHMS MOPOILIKOB, OCHOBHBIX BHJIOB CIEKaHUS,
HO JIOMyCKAIOTCSI HE3HAYUTEIbHBIC ONIMOKH, HETOYHOCTH, 3aTPyIHCHUS TIPH
AHAJIUTUYECKUX ONEepalUsX.

Y nosnersopu-
TEJIBHO

BrimonHeHBI BCEe  00s13aTeNbHBIE  YCIOBUS IOATOTOBKM CTYACHTA K
MIPOMEKYTOUHOM aTTeCTalllH, MIPETyCMOTPEHHBIE porpamMmoit
quctUIIuHbl.  OOydaromuiicss JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
CJICAYIOIINUX 3HAHUI: OCHOBHBIX CITIOCOOOB MOJIYYSHHS TTOPOIITKOB, OCHOBHBIX
METOJ0B  (OPMOBAaHMSA  MOPOIIKOB, OCHOBHBIX  BHJIOB  CIICKaHHUS.
JlomyckatoTcss 3HAYMTENbHBIC OIIMOKH, TPOSBISIETCS HEAOCTaTOYHOCTH
3HAHUU, MO pALY MoKazaTesel, 00yJaronuiicss MCIBITHIBACT 3HAYUTEIbHBIC
3aTpyIHEHUS] TNPU ONEPUPOBAHWU 3HAHMSAMHU IPH KX MEPEHOCE Ha HOBBIE
CUTYaIl1H.

Heynosnerso-
pHUTEIBHO

He BoimonmHeHbl oO0s3aTeibHBbIE YCIOBHUA TMOATOTOBKM  CTyJEHTa K
MIPOMEKYTOUHOM aTTeCTaIluH, MPEeAyCMOTPEHHBIE porpamMmoit
muctumuael, WMJIM CryneHT NIeMOHCTpUpPYET HEMOJIHOE COOTBETCTBUE
3HaHUHM, YMEHU, HABBIKOB, IPETyCMOTPEHHBIX NMPU U3YYEHUU TUCIUILINHBI,
JOMYCKAIOTCS 3HAYUTETIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHUH,
YMEHHM, HaBBIKOB 1O psdy IMOKa3aTeslel, CTYACHT HCIbITHIBAET
3HAUUTEIIbHBIE 3aTPYAHECHUS IPU ONEPUPOBAHUM 3HAHUAMH U YMEHUSMH HPU
UX MepeHOCce Ha HOBbIE CUTYAaIlUH.

7.3  OueHo4HbIe CpeaCTBA

7.3.1. Tekyuuii KOHTPOJIb
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B mporecce 00ydeHHMS HCHONB3YIOTCS OILIGHOUHBIE CPEICTBA PyOEKHOTO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOYHBIX aTTECTAIMH U CIEAYIOIINE BUIbI CAMOCTOATEIHHON PabOTHI:

- YTCHUC peKOMeHHyeMOﬁ JIMTCPATYPhL npu OATOTOBKEC K
JICKOUOHHBIM, IMTPAKTUYCCKUM U CaMOCTOATCIIBHBIM (KOHTpOJ'II)HI)IM) 3aJaHUAM;

- 0J1aHKOBOE U KOMIIBIOTECPHOE TECTUPOBAHUE;

—  pedepatsl, noxnaasl Ha CHK.

[InanupoBaHue BpeMEHH Ha CAMOCTOSTEIbHYIO PabOTy CTyIE€HTaM Jy4llle OCYIIECTBISTh
HAa BECh CEMECTp MU TMpelycMaTpUBaTh PETYJISPHOE TMOBTOPEHHUE MPOWIEHHOTO Y4eOHOTO
Marepuana.

Jlns 6onee yriyOlIeHHOTO W3Y4YEeHUS PEKOMEHIYETCsl HCIOIb30BaTh U3aHUs, yKa3aHHBIE
B CIIMCKE JOTOJHUTEIBHOW JINTEPATYPHI.

Jins paciivpeHusi 3HAHMW CIEAYeT MCIOJb30BaTh TAKKe CBEICHHS, MOJTYYCHHBIC H3
I/IHTepHCT-I/ICTO‘-IHI/IKOB Ha COOTBCTCTBYIOIIHX CaﬁTaX, a TaKKC INPOBOJAUTH IMOUCK B PA3JIMIHBIX
cucTeMax, Takux kKak Yandex, Rambler, u momp30BaThCs ClENMAIN3UPOBAHHBIMU CalTaMH,
TaKUMH Kak www.anticor.ru, http://www.naukaran.ru, http:/www.maik.ru u apyrumu,
PCKOMEHAOBAHHBIMHA NIPCTIOAABATCIIEM HA JICKHUOHHBIX 3aHATHUAX.

7.3.2. [IpomexyTo4Hasi aTTecTalus
[lepevyeHb KOMIIETCHIIMN C yKa3aHUEM ATAroB X (GOPMUPOBAHUS B MPOIECCE OCBOCHHUS

00pa3zoBaTeIbHON NPOrPaMMBI.
B pesynbrare OCBOCHUS JUCIUTLTAHBI (Momys) dbopmupyrorcs
CIIENYIOINE KOMIIETEHIUU:

Kon B pe3yabTarte ocBOeHUs1 00pPa30BaTebLHOI MPOrPaMMbl 00y4aroUIuiics
KOMIIETEHIIM U J0JI2KEeH 00J1aJaTh
TIK-2 CrocoOHOCTHI0 00€CTIeYUTh BBITIOJHEHUE MMPOU3BOJICTBEHHOTO 3a/1aHUs

nmoapa3acICHUEM IPOU3BOACTBA TIOPAYCKATAHOI'O0 IIPpOKATa HIBCETHBIX
MCETAJIJIOB U CIIJIaBOB.

VK-1 CriocoOHOCTBIO OCYILECTBIIATh MOUCK, KPUTHUYECKUI aHAJIM3 U CHHTE3
WHPOpPMALIUK, TPUMEHSTh CHUCTEeMHBIH TOAXON JUIi  pEIICHHS

IIOCTABJICHHBIX 3a1a4

B mpouecce ocBoeHusi 0Opa3oBaTeNbHOM MPOTrpaMMbl JTaHHbIE KOMIIETCHIIMH, B TOM
YHCIIe WX OT/AENbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS ITOITAITHO B XOJI€ OCBOCHUS 00yYarOIMMUCS
TUCUMIUIMH (MOAyJel), MpakTHUK B COOTBETCTBHMM C YYEOHBIM IUIAHOM U KaJeHJapHBIM
rpadukoM yueOHOro mpolecca.

KoHTpoJibHBIe BONIPOCHI /151 IPOMEKYTOYHOM aTTeCTAluN
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1. Kaxue TexHonornueckue 3a1auu peniaeT NOpOIIKOBasi METAILTyprus?

2. [lepeuncnure mnpeumyniecTBa NPUMEHEHHS  MOPOUIKOBOM  METAJUTypruu  INpHU
IIPOU3BOJCTBE MaTEpUAJIOB U U3ACIUH.

3. [lepeuncnure HEAOCTATKU MPUMEHEHUS MOPOILIKOBON METayulypruu, KakoBbl (PAKTOPHI,
OTrPaHUYMBAIOLINE IPUMEHEHNE METO/1a TOPOIIKOBON METAJLTYpruun?

4. [lepeuncnure CymecTBYOMKE METO/bI MOJYUYEHUS METAIIMYECKUX MOPOIIKOB.

5. Jlis KakuX METaJyIoB M CIUIaBOB HauOojee MPUMEHHMM METOJl JpOOJIeHHs M pa3Molia B
TBEPJIOM COCTOSIHUN?

6. B uem cymHoCTh n3MeNbUEHUS MaTepUaa B IIapOBOi Bpallarolielcs MeIbHULE?

7. Yro Takoe KpUTHYECKasi CKOPOCTh BpalleHus OapabaHa I1apoBON MENbHHULIBI, ISl UETro ee
HY’KHO 3HaTh?

8. B yem npeumyiecTBo mapoBoit BUOPaIMOHHOW METbHUIIBI?

9. KaxoB npuHIMn 1efCTBUSA aTTPUTOPBI U €r0 IPEeUMyIecTBa?

10 KakoB npyHIMI AeMCTBUS BUXPEBBIX U CTPYWHBIX MEJIBHMUIL?

11.  KakoB npuHIMI AeHcTBUS IpOOHIOK?

12. B ueM cocTONT MexXaHU3M yJIbTPa3ByKOBOI'O JTUCIIEPTUPOBAHUS TBEP/IbIX BEIIECTB?

13.  IIpuBenure knaccu(puKaio METOI0B TUCIIEPTUPOBAHUS PACIIIIABOB.

14. JlaiiTe KpaTKyr0 XapaKTEpUCTHUKY METO/IaM JTUCIIEPTUPOBAHNS.

15. KakoB MexaHM3M pacnaja U paspylIeHUs KUAKUX CTPYH Ta30M-DHEPrOHOCUTETIEM?

16. KakoB MexaHu3Mm pa3pylieHus CTpyu pacijiaBa BOAOW-3HEPrOHOCUTEIEM?

17.  Tlepeuncnure ¢akTopsl, BIUSAIOMNE HAa (OpMY U pa3Mep YacTHI, OOPa3yIOIIMXCS IMPH
pacnbUICHUH paciljlaBa pa3InyHbIMU METOJIaMHU.

18.  KakoBa Te€XHOJIOTHS [TOJIy4E€HHUs PACTIBUIEHHBIX [TOPOIIKOB JKeJe3a U €ro CIuIaBoB?

19.  Kaxk nomy4aroT paClbUIEHHBIE IOPOIIKH ATFOMAHUS U MarHus?

20.  HazoBwure oOmmue TpeOoBaHMS K BOCCTAHOBUTEISIM

21. KaxoBbI TUITBI BOCCTAHOBUTENEH M CIIOCOOBI UX TIOTyYCHHUS.?

22.  Kakoe UCXOJHOE ChIpbE HCIOJIB3YETCS IS MOTyUYEHHS MOPOLIKOB JKere3a’?

23. B dem cymHOCTh mpoliecca BOCCTAHOBJICHUSI OKCHIOB JKeJie3a BOJIOPOIOM?

24. B yeMm CynIHOCTh IIpoLecca BOCCTAHOBIIEHNSI OKCHUJIOB JKEJIE3a TBEPBIM YIJIEPOJIOM U €T0
OKCHJIOM, CaKUCTBIM XKeJle30M?

25. B yem cymHOCTh Tpollecca BOCCTAHOBJIEHHUS  JKejle3a  KOMOMHHUPOBAHHBIM
BOCCTAaHOBJICHUEM?

26. B yeM CyIIHOCTH XJIOPHOTO crioco0a MOTy4eHHUs MOPOIIKa xKene3a?

27. B 4yeM CyUIHOCTh METAUIOTEPMUYECKUM BOCCTAHOBJIEHHEM — KapOUJHBIM METO/OM,
TUJIPUIHO-KAJIBIIUEBBIM METOIOM?

28. Onumure OCHOBHBIE METO/IbI MOTYYEeHHUS MTOPOIIKa BoJIb(ppama, B YeM UX pazindue?

29.  KakoBa TEXHOJIOTHS METANIOTEPMUYECKHUX [TOPOILIKOB TaHTaa?

30. B 4em CymHOCTh aBTOKJIABHOTO METO/1a MOTYYEHUS TOPOIIKOB?

31. B 4eM CymHOCTb METO/1a NOJYyYEHUS IOPOLIKOB IEMEHTALUEN ?

32. B dWem cymHOCTh mporecca MOJMYyYEHHUS IMOPOIIKAa METAJIa BOCCTAHOBJIEHUEM €ro
XUMHUYECKOTO COEUHEHMSI B KUIIAIIEM €i10€?

33.  Kakwue 0CHOBHBIE POLECCHI MPOTEKAIOT TP MOJIYYEHUH TOPOIIKOB B I1azMe?

34, B ueM CyIIHOCTb IIOJYYEHHUS METAUIMYECKUX IIOPOIIKOB 3JIEKTPOJIM30M BOJIHBIX
pacTBOpOB?

35. KakoB xapakTep KaTOJIHBIX OCaIKOB, OOpa3yIOUIMXCS TMPH 3JNEKTPOIUTHYECKOM
BBIJICJICHUH METAJIIIOB?

36. Kakue (akToppl BIUSIOT Ha XapakTep KaTOJHBIX OCAJKOB IPH 3JICKTPOTUTHYECKOM

BBIJIEJIEHUH METAJLIOB?
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37.  1lpum KakuX ycIOBHSX MOJIy4atOTCA IJIOTHBIE OCAKH Pa3INYHbIX TUIIOB?

38.  Kakue OCHOBHBIE TEXHOJOTMYEeCKHE (AKTOpPhl BIMSIOT Ha pa3Mep YacTHIl
NIEKTPOJIUTUYECKUX TOPOIIKOB?

39.  [Ins KakuxX METa/UIOB MOJYy4YEHHE MOPOIIKOB METOJOM 3JIEKTPOJIM3a BOJHBIX PAacTBOPOB
uMeeT HauOoJIbIlee MPOMBIIIICHHOE 3HAaYeHuE?

40. KakoBa 0CHOBHasi TEXHOJOTHYECKASI CXEMa MOJYUYEHHsI MEAHOTO MOPOILKA MIEKTPOIU30M
BOJHBIX PaCTBOPOB, KAKUE OCHOBHBIE PEAKIIMY NIPOTEKAIOT B BAHHE JJIEKTposIn3epa’

41. KakoBo Ha3zHaueHue omnepauuii NPOMBIBKM U CTaOWIM3AIMM  3JIEKTPOIUTHUYECKOTO
MEIHOI0 MOPOIIKA U KaK UX IPOBOJAT?

42. Kaxosa cymHocTs kapOoHMI-TIpotiecca?

43.  Kakue OCHOBHBIE (aKTOPbl BIMSIOT Ha pa3Mep YacTHIl IMOpPOIIKAa MpU KapOOHMII-
npouecca?

44.  Jlyis 4ero M Kak MpOBOJAST BTOPHUHYIO 00pabOTKY KapOOHMIIBHBIX MOPOIIKOB?

45. KakoB wMexanu3m (OpMHUpOBaHHS METAUIMYECKOW YaCTUIBI TIPU  Pa3I0oKCHUU
COOTBETCTBYIOIIETO KapOoHMIIa?

46.  Jlns 4ero v Kak MpOBOJSAT BTOPHUHYIO 00pabOTKy KapOOHUIBHBIX OPOILIKOB?

47.  Kakue ocHOBHbIE (PAKTOPBI, BIMIIOIIME HAa pa3Mep YaCTULl OpoIKa?

48. Kakue OCHOBHBIE XUMHUYECKHAE CBOKWCTBA MOPOIIKOB?

49.  Kak ompenensioT HACHIMHYI IUIOTHOCTh M JpYrHe OObEMHBIE XapaKTePUCTHUKU
rnopomka?

50.  Kak onpenenuTs TEKy4ecTh OpoKa?

51.  Kakue ocHOBHbIE (TUIHYHBIE) (HOPMBI YACTHI] TOPOLIKA?

52.  Yro Takoe NMKHOMETPHUUYECKAs IIIOTHOCTh YaCTHUL] TOPOILIKA U KaK €€ OIPEIEIIAIOT?

53.  Kakme OCHOBHBIE METOABI ONPENEICHUS yAEIbHOM MOBEPXHOCTH mnopomka. KakoBa mx
CYILIHOCTh?

54. Kakue ocHOBHBIE (pu3HNYECKHE CBOWCTBA MOPOIIKOB?

55.  Kakue OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA IOPOIIKOB?

56. Kakne onepanmu MOTYT OCYIIECTBISTHCS TMEpel MPECCOBAHHEM METAJUIMYECKUX
MOPOILIKOB?

57.  Kakoit meron (opmMoBaHMS MOPOIIKOB HanOojee MIMPOKO HCHOJIb3YeTCs B IMPaKTUKE
MOPOIIKOBON METAJUTYpruun?

58. Kakoii ¢pu3nueckuit cmpica umeet BeanurnHa Pmax B ypaBHenun M.IO. banpimna?

59.  Kak mpu OJHOCTOPOHHEM IIPECCOBAHMU HM3MEHSETCS IUIOTHOCTh IPECCOBKU BOIU3U
HEMPECCYIOIIETo MMyaHCOHA OT LIEHTpa K nepudepun?

60.  KakoB xapakTep paclpeneiacHusl CpeJHEN TUIOTHOCTH CJIOEB MIPECCOBKM IO BHICOTE IIPH
JBYCTOPOHHEM IIPECCOBAaHUU?

61.  KakoBa ocCHOBHas IpUYMHA HEPABHOILUIOTHOCTH IOPOLIKOBON ITPECCOBKHU 110 BBICOTE?

62. OKka3pIBaeT JIM MEKYACTUIHOE TPEHUE BIUSHNE HA HEPAaBHOIUIOTHOCTh IIPECCOBKHU?

63.  Ha uto BiusieT MHEpTHAsI CMa3Ka, BBOAUMAs B ITOPOIIOK TP IPECCOBAHNN?

64. K uyeMy npHBOJINT ITPOSIBIEHUE YIIPYTOTO MOCIEAECHCTBHA?

65. OOmiast XapakTepUCTUKa METOJOB HM30CTaTHYECKOrOo (OPMOBAHMS, MX MPEHMYIIECTBA H
HEIOCTATKHU.

66.  TpeGoBaHMs, NpenbsBIsAeMble K pabouuM KMIKOCTAM W MarepuajgaMm 000JI0YeK JUIs
THAPOCTATHIECKOTO (hOPMOBAHMS.

67.  TpeboBaHMs, TMpenbsBIIeMble K Marepuagy o0O0O0JIOUeK TpPH Ta30CTaTHYECKOM
(dbopMoOBaHUH.

68.  TpeGoBanus mpexbsBIseMble K MaTepualy o0Ooiouek Tpu  (OPMOBAHUH B

TOJICTOCTECHHBIX DJIACTHYHBIX 000JIOUKAX.
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69.  OcHOBHBIE BUbI Opaka MPpU TMAPOCTATUIECKOM U T'a30CTaTHYECKOM (POPMOBAHUH

70.  Ilepeuncnute OCHOBHBIE MAPAMETPHI MPOKATKH METANIMYECKHUX ITOPOIIKOB

71.  Ha3zoBuTe npeumyuiecTBa U HEAOCTATKU NPOKATKH METAJNINYECKUX MTOPOILKOB.

72.  OxapakTepu3yHTe OCHOBHBIE IIEPUOIBI IPOKATKU

73 [lepeuncnute OCHOBHBIE BU/IbI IPOKATKU

74. JaiiTe xapakTepuCTHUKH BO3MOKHBIM BHJIaM Opaka IpH MpoKaTKe

75. Kakue ruacTudukaTopbl HCHOIB3YIOT IPU MYHILTYYHOM (OPMOBAaHUH?

76.  KakoBa CKOpOCTb BBIJABIMBAHMS IPU MYHIIITYYHOM (OPMOBaHUU?

77. B kakux 00O0JOYKAaX MOXXHO OCYIIECTBIATh MYHAIITY4YHOE (OPMOBAHHE TIPH
MOBBILICHHBIX TEMIIEpaTypax?

78.  Kakue TpebGoBaHUs MPEIBIABIAIOTCS K MaTeprasy 000JI0UKH

79.  OcHOBHbIE CIIOCOOBI HUIMKEPHOTO (POPMOBAHUS

80.  OcHOBHBIE TEXHOJIOTHYECKHE ONEpaluy IIIMKepHOro (OpPMOBAaHUS B aJIcCOpOUpYIOIIHE
opHUCThIe (HOPMBI

81.  Bwupa Opaka npu popMOBaHMM B IOPHUCTHIE a1cOpOUpyIoLIe (HOPMBI

82. B ueMm cymHOCTh MeTO1a MHKEKITMOHHOTO (hOPMOBAHUS TTOPOIITKA?

83.  llepeuncnure nperMyIIecTBa METOa MHKEKIIMOHHOTO ()OPMOBAHHUSL.

&4. Kak ocymiecTBisieTcst yaaieHne CBSI3KH T0CIIe MHKEKIIMOHHOTO (hOpMOBaHUS

85. B ueM CyIIHOCTb U NPEUMYILIECTBa BUOPALIMOHHOTO (hOPMOBAHHUS OPOIIKa?

86.  Pacckaxure o kiaccupuKaluy cnoco6oB BUOPAIMOHHOTO (hOPMOBAHUSI.

87.  Pacckaxxute 00 OCHOBHBIX 3aKOHOMEPHOCTSIX BUOPALMOHHOTO (hOPMOBaHUS

88.  [laiiTe onpenenenue noHsITUs "UMIyIbcHOE (hopMoBaHue".

89.  PacckaxxuTe 0 MperMyIECTBaX UMITYJIbCHOTO ()OPMOBAHUS MOPOIIKA.

90.  Pacckaxwute 0 B3pbIBHOM (JOPMOBAHHH METAIITUYECKUX MOPOILKOB.

91.  llpuBenuTe KpaTKylO XapaKTEPUCTUKY 3JIEKTPOMArHUTHOIO, 3JIEKTPOrHIPaBIMUECKOTO U
MTHEBMOMEXaHNYECKOro (pOpMOBaHHUS MOPOIIIKA.

92.  JlaiiTe onpezeneHne NOHATH "clieKaHKWE TOPOIIKOBOM (popMoBKH".

93. [TpuBeauTe KIaccuUKAIUIO MPOIIECCOB CIICKAHMUS.

94.  PacckaxuTe 0 CTaAMAX M JBIXKYIIUX CHJIaX TBEPIO(A3HOTO CIIEKaHUS MOPOIIKOBBIX TEJl.
95.  KakoBbl MEXaHM3MBbI MaccomepeHoca Mpu TBepA0(a3HOM ClIeKaHUU?

96.  Pacckaxute 00 yIJIOTHEHUH MOPOIIKOBBIX TeJl IIPU Harpese.

97. Kak TexHomornyeckue (akTopsl BIAMSIOT MpH TBepAoda3HOM CIEKaHWHM Ha
(dbopMHpOBaHUE CBONCTB MOPOIIKOBBIX TEN?

98. [lepeuncnure U 0XapakTepu3ynuTe CriocoObl aKTUBHUPOBAHUSI TBEP10(a3HOTO CTICKAHUS

99. KakoBbI JBIKYILME CUIIBI TIPU TBEPAO(PA3HOM CIIEKAHUU MHOTOKOMITOHEHTHBIX ITOPOIIKOBBIX
Ten?

100. Pacckaxurte o TBepaOoGa3zHOM CIHEKAaHHHM CHUCTEM C IOJIHOM B3aUMHOM PacTBOPHUMOCTHIO
KOMITOHEHTOB.

101. B 4yeM 0COOEHHOCTM CIIEKAaHHUs MOPOLIKOBBIX CHCTEM C Yy4YacTHEM JKUAKOW (asbl.
Knaccudukanus xxuakodaszHoro cekanms.

102. Kakue UCTOYHUKM BO3HUKHOBEHHUS JKUAKOW (azpl. OCOOEHHOCTH KOHTAKTHOTO
riaBsieHus. CMaynBaHUe NMPH KUIKO(DA3HOM CIIEKaHHUH.

103. Ilepeuncnure cTaguu XKUAKO(DA3HOTO CIICKAHHS

104. B 4em 0COOCHHOCTHU CIIEKaHUSI CUCTEM C MCUE3aI0IIEH KUIKON (Ha3oil.

105. KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH MH(UIBTpALIUU?

106. KakoBo Ha3HaueHHUE 3alIUTHBIX aTMoc(ep IpU crieKaHuu?

107. Ilepeuncnurte 3alIUTHBIC Ta30BbIE CPEbl, IPUMEHEMBbI IPU CIIEKAHUH.

108.  /laiiTe XapaKTEpUCTUKY Ka4eCTBa 3alIUTHBIX Ia30B.
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109. KakoBa posb 3aIIMTHOM 3aCBHITKU TPU CTIEKAHUU U TPeOOBaHUS K HEU?

110. KakoBbl npuuuHbl MOsiBJIeHHUs Opaka mpu crnekanuu? Ilepeuncnute Buabsl Opaka,
MOSIBJISIFOIIIETOCS TP CTIEKAHUH.

111. Pacckaxute 00 OKHCICHHHM M 00€3yTJIepPOKWBAHUHM IOPOIITKOBBIX (POPMOBOK TIPH
CIIEKaHUH.

112. Kakoe npeccoBaHue Ha3bIBAIOT TOPSTYUM?

113. IlepeuncinuTte BO3MOKHBIE CXEMBI HAIPEBA IIPECCYEMOIO MOPOILIKA.

114. Pacckaxurte 0 MOpsAJIKE TPUIOKEHUS JABJICHHS U HarpeBe MpeccyeMoro mopolka.

115. B 4eM cymHOCTb TMHAMUYECKOIO FOPSYEro NMpeCcCOBaHusA?

116. Pacckaxute 00 37IEKTpOPa3psTHOM CIIEKAHUH B 00 IJICKTPOUMITYIHCHOM CTICKaHUH.
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