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JacoB Ha KOHTPOJIb
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Bun 3anaruii vy | PO Hroro
Jlexnuu 12 |12 |12 |12
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22.03.02 Meramnyprus

Meramutyprusi 4epHBIX METaJIOB

180 ®DopMBbl KOHTPOJIA Ha Kypcax:
9K3aMeH 5
30 KypcoBasi paboTa 5
141
9



1. HEJIX OCBOEHUA

1.1 | [ToaroToBUTH BHIMTYCKHUKOB K ITPOU3BOICTBEHHO-TEXHOJIIOTHYECKOMN IEATEIbHOCTH, CBA3aHHOM C SKCILTyaTanuei
arperaroB I10 Pa3JIUBKE CTaNH.

1.2 | U3yunTh TeOpeTHYECKHE OCHOBBI KPHCTAJUIN3AIMU CTalU U (JOPMHUPOBAHUS CIIUTKA B U3JIOKHULIE U TIPH HEIIPEPHIBHOI
pasnuBKe, 0OecleunBalOMINe MONyUYeHHUE KaueCTBEHHBIX 3aTr0TOBOK C MUHMMAIIbHBIMU dHEPro3aTpaTaMu U
BO3/ICHCTBHUSAMU Ha OKPYKAIOILYIO CPELy.

1.3 | OcBouTh (hPU3UKO-XUMUYECKHE, TSPMOTUHAMIYECKUE, TCIUIOBBIC, YCAI0YHbIC, TUKBAI[HOHHBIC, MEXaHIHYECKUE U JIP.
TIPOLIECCHI, ONpeeNomye (GOpMUPOBAHHUE CTAFHOTO CIINTA M HEMPEPHIBHOIUTOH 3aTOTOBKH.

1.4 I/IBqu/ITL OCHOBHBIC BU/JIbI 060py)1013aH1/m IJIs pa3JIMBKU CTaJIH.

1.5 | Hay4uTs BBIOMPATh OCHOBHBIE BHJIBI PA3IMBOYHOIO 000Dy IOBaHUS (THIIBI CTANb- U IPOMKOBIIEH, BUABI H3IIOKHUI] U
MHII3).

1.6 | ChopmupoBaTh cHOCOOHOCTH BHIACHUS MPOOJIEM M TCHICHIMI Pa3BUTH COBPEMEHHOTO CTANCIIABUIFHOTO IPOU3BOACTBA
U OTIpe/IeTIeHIs OCHOBHBIX TEXHHYIECKHUX ITOKa3aTeliel paboThl METaJUTyprHUeCKUX arperaToB, HCIIOTb3YEMBIX IS
Pa3IIUBKH CTAJIH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOM ITPOT'PAMMBI

Bnok OII: B1.B.JIB.06

21 TpedoBanus k l'lpe[lBa]Pl/lTe.]'I])HOﬁ NMOATr0TOBKe 00y4aloLerocs:

2.1.1 [KypcoBas Hay4HO-HCCcIeq0BaTeNbCKas pabora (dactp 1)

2.1.2  [KypcoBas Hay4HO-HCCTeq0BaTeNbCKas paboTta (dyactp 2)

2.1.3 | CmenuanbHble CTaIU

2.1.4 |Teopus u TEXHONOIUs IPOU3BOJCTBA CTAIU

2.1.5 | DnexTpoMeTamIyprus cTaiu U peppocIiaBoB

2.1.6 | Meramtyprudeckue TeXHOJIOTUU

2.1.7 | Meromsl 06pabOTKH SKCIEPUMEHTATBHBIX JaHHBIX

2.1.8 TeOpI/IH 1 TCXHOJIOTHS OKYCKOBAaHUA ChIPbS U JJIOMCHHOI'O ITPOMU3BOACTBA

2.1.9 | be3onacHOCTH KHU3HEACATECILHOCTH

2.1.10 | OcHOBBI CTaJEMIABUIBHOTO POU3BOJICTBA

2.1.11 | CoBpemeHHBIE METO/BI MOJIYYCHHUSI BHICOKOKAYECTBEHHBIX CTAJICH U CIIIIaBOB

2.1.12 | Teopus u TEXHOJOTHS MEPEILIABHBIX MPOIIECCOB

2.1.13 | DkcTpakius YepHbIX METAILIOB U3 MPUPOJIHOTO CHIPhS

2.2 JucuuminHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUNIIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaIecTBYOIee:

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIISAMUA

IIK-2: Cnnoco0eH pa3padaTbiBaTh TeXHOJIOTHYECKHE MPOLECCh] MOJYy4eHUs YePHBIX MeTAJJIOB, OCYLIECTBJISATh KOHTPOJIb MX
BBINOJIHEHUS H pa3padaThIBATh PeKOMEHAIMH 10 NPeAYNpPeKAeHHIO H YCTPaAHEHHI0 Ae()eKTHOCTH NPOAYKIUU

3HaThb:

ITK-2-31 BrusiHHE TEXHOJIOTHYECKHUX MTapaMeTPOB Pa3IMBKH U KOHCTPYKTHBHBIX OCOOCHHOCTEH Pa3IMBOYHOTO 000PYIOBAHUS Ha
TEXHUKO-9KOHOMUYECKUE NTOKA3ATEIU IPOU3BOACTBA CIMTKOB U HENPEPBIBHOIUTHIX 3aTOTOBOK

IIK-6: Cnoco0eH 000CHOBAHHO BBIOMPATh M HCNO/Ib30BATH HOBbIE HU(POBLIE TEXHOIOTUH JIS NIOBBIILICHUSA
3¢ eKTHBHOCTH NPOLECCOB MOJYYEHHSI YePHBIX MeTAVIOB

3HaTh:

[1K-6-31 Bo3moxxHOCTH IIU(POBBIX TEXHOIOTHH M CIIOCOOB! X IPUMEHEHNUS I aHAIN3a Y (QEKTUBHOCTH MPOIECCOB
NPOM3BOJICTBA CIMTKOB U HEMIPEPBHIBHOINTBIX 3aT0TOBOK

IMK-5: Cnoco6en ONpeaAeIATbh TEXHUKO-OKOHOMUYECKHUE MOKA3ATEIH MPOUECCOB MOJTY1CHUS YE€EPHBIX METAJLJIOB, IPOBOAUTDH
aHaJau3 3(l)(l)eKTI/lBHOCTl/I TEXHOJOIHMYIECCKHUX NMPOLECCOB MPOU3BOACTBA Y€PHBIX METAJJIOB H paSpaﬁaTblBaTb NPEeAJ0KCHUA
Mo UX COBEPIICHCTBOBAHUIO

3HaTh:

ITK-5-31 TexHOMOrMYEeCKHE OCHOBBI PA3JIMBKU CTAIIU U IIPHMEHIEMOE 000pYIOBaHUEC

IIK-1: Cnoco6eH ocyniecTBIAATH TEXHOJIOTHYECKUE MPOLECCHI N0 MOJIYyYeHUIO YePHBIX METAJLI0B, OLEHUBATH PUCKHU U
onpeieATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaACHOCTH

3HaTb:

ITK-1-31 YcrpoiicTBO, MpUHINN JSHCTBHS W IPaBHIIa SKCILUTyaTallnl TEXHOJIOTMIECKOT0 000pyIOBaHHUS JUIS TIPOM3BO/ICTBA




CJIMTKOB U HENPEPBIBHOJIUTHIX 3ar0TOBOK

ITIK-5: Cnoco0eH onpenensiTh TEXHUKO-3KOHOMHUYECKHE I0KA3aTe/IN IIPOLIECCOB MOJIYy4YeHHUSI YePHBIX MeTaJI0B, IPOBOAUTH
aHaau3 3¢ PeKTHBHOCTH TeXHOJOTHYECKHX NMPOLecCOB MPOM3BOCTBA YePHLIX MeTALIOB M Pa3padaThIBaTh MPeI0KeHH
10 X COBEPLIEHCTBOBAHMIO

YMmerb:

TIK-5-V1 Ananu3upoBaTh TEXHOJIOIHIO PA3JIUBKU CTAIH

IK-2: CnocoGeH pa3padaTbhIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYdeHUS YePHBIX METAJLIOB, OCYIIECTBIATH KOHTPOJIb HX
BBHINIOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NPOTYyKINH

YMmerb:

[IK-2-Y'1 Ananu3upoBaTh U COBEpIIEHCTBOBATH TEXHOJIOTMUECKHE IPOLECCHI TPOU3BOACTBA CIUTKOB U HENPEPHIBHOIUTHIX
3aroTOBOK C MCIOJIb30BaHHEM COBPEMEHHOI'0 Pa3JIMBOYHOTO 000PYIOBaHUS

IIK-6: Cnoco6eH 060CHOBAaHHO BHIOMPATH M UCNOJIb30BATh HOBbIE HU(POBbIE TEXHOJIOTHH /IJISl MOBBIIIEHUS
3($eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALIOB

YMerhb:

[TIK-6-Y1 Ananu3upoBaTh TEXHOJIOTHYECKHUE MPOLECCHI TIPOU3BOJICTBA CIIMTKOB M HEMTPEPHIBHOJIUTHIX 3arOTOBOK CTATUCTHYECKUMU
METOaMU

IIK-1: CniocodeH ocyniecTBIAATH TEXHOJIOTHYECKUE MPOLECCHI N0 MOJTYy4eHUI0 YePHBIX METAJLII0B, OLEHUBATH PUCKHU U
onpeneATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaCHOCTH

Ymerb:

[TK-1-Y1 Ocy1iecTBasiTh TEXHOIOTHYECKHUIA TTPOIECC TPOU3BOCTBA CIIUTKOB U HENPEPHIBHOJIUTHIX 3arOTOBOK C YYETOM
ocobeHHOCTeH 000pyJOBaHNS U TPEOOBAHUH K KaUeCTBY IPOAYKIUN

IIK-6: Cnoco0eH 000CHOBaHHO BBIOMPATh M UCNOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTUH VIS NIOBBIILICHHS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYCHHS YEePHBIX MeTALI0B

Baanernb:

[1K-6-B1 HaBbikamu npuMeHeHHs (D POBEIE TEXHOIOTHH IS HOBBIICHUS 3((EKTHBHOCTH MTPOIIECCOB IIPON3BOACTBA CIIUTKOB 1
HENPEPBIBHOIMUTHIX 3aT0OTOBOK

IIK-1: Cnocoben OCYIIECTBJIATH TEXHOJOINMYECKHE MPOUECCHI MO MOJYICHUI0 YCPHBLIX METAJIJIOB, OICHUBATL PUCKH U
onpeae T MEpbI MO o0ecrneYeHnI0 HX 0e30MaCHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera ONTHMAIBHBIX TAPAMETPOB PA3IUBKU CTAN C YIETOM 0COOCHHOCTEH 000pyJ0BaHUS U TPEOOBAHUI K
Ka4ecTBY MPOIYKIIHH

IIK-2: Cnoco0en pa3padaTbiBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJYYeHUs YePHBIX MeTAJJIOB, OCYLIECTBJISATH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PEKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NPOTYKINA

Baangern:

[IK-2-B1 Metoaukoii onpeneneHus onTUMaIbHBIX KOHCTPYKTHUBHBIX ITApaMETPOB Pa3iIuBOYHOr0 000pYyJOBAaHHS JJIsi MPOU3BOJICTBA
CIIUTKOB U HEMPEPBIBHOIUTHIX 3arOTOBOK

IIK-5: CnocoGeH onmpenessiTh TEXHHKO-9KOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTy4eHHsI YePHBIX MeTaJI0B, IPOBOANTD
aHaIu3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEAI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

I1K-5-B1 Metonamu peryiaupoBaHusl IpoLiecca pa3jiuBKU CTaIH

4. CTPYKTYPA U COJAEP)KAHHUE

Kox HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIUi pecypcesl padoTsl

Pa3gen 1. OcHoBBI TEOpPHH
KPHCTAJLIM3aNHH.
PazniuBka cranam B
H3JI0KHHUIIBI.




1.1 CyIHOCTh ¥ MEXaHU3M 1 TIK-5-31 TIK-5- JI1.1 KM1
Mpolecca KpUCTain3alnu. V1 IIK-5-B1 213233
TepmoanHamMuyeckue [K-1-31 IIK-1-
YCJIOBUSI TOMOTE€HHOU V1IIK-1-B1
KpUCTAJUTU3ALHH. T1IK-2-31 I1K-2-
Kpurtnueckuii pazmep VY1 IIK-2-B1
3apojiplia. Y CJI0BUs TIK-6-31 I1IK-6-
(hopMupoOBaHHS CTPYKTYPBI V1I1IK-6-B1
CIIMTKA U TUHAMUKA
3arBepreBanus. /JIex/
1.2 XapaktepucTuka croco0oB 1 [TK-5-31 IIK-5- J.1 KM1
Pa3NUBKU CTAIH B V1IIK-5-Bl 013233
n3nokHUIBL. CTpoeHue I1K-1-31 IIK-1-
CTAJIBHBIX CIIUTKOB B V1 IIK-1-B1
3aBUCUMOCTH OT CTEIICHH TIK-2-31 IIK-2-
PaCKHCICHHOCTH. V1IIK-2-Bl
Xumuueckast I1K-6-31 IIK-6-
HEOHOPOIHOCTh V1 IIK-6-B1
cnuTKOB. /JIex/
1.3 TexHonorust pa3ivBKH CTAIU 1 TIK-5-31 IIK-5- J1.1 KMI1
B UBJIOKHUIIBI B 3aBUCUMOCTH V1 IIK-5-B1 213233
OT CTENEHU PACKUCIEHHOCTH ITK-1-31 TIK-1-
cranu. O6opyaOBaHUE IS V1IIK-1-B1
Pa3NMBKU B U3JI0KHULIBI U TIK-2-31 T1K-2-
€ro MmoarotoBka. /JIex/ VY1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
1.4 JledeKThl cTalbHBIX CIUTKOB 1 TIK-5-31 IIK-5- J1.1 KMI
Y METOJIbI OOPHOBI C HUMH. VY1 IIK-5-B1 213233
BnusiHuEe CTpYKTYypBI CIIUTKA TIK-1-31 IIK-1-
Ha Ka4yecTBO 'OTOBOU V1I1IK-1-B1
npoaykiu. /JIex/ ITK-2-31 TIK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
1.5 Ornpenenenue 4 TIK-5-31 TIK-5- JIT.1J13.1 o opme KM1
MPOJIOJKATEIBHOCTH U V1 IIK-5-B1 212233 "Texuomorust
cpenHel CKopocTH TIK-1-31 TIK-1- IPOOIEMHOTO
3aTBEpJEBaHUS CIUTKA B V1IIK-1-Bl oOyuenus"
3aBUCHUMOCTH OT CTEIECHU I1K-2-31 IIK-2-
packucnenHocty crand. /I1p/ V1 IIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-Bl
1.6 UzyyeHnne ycagouHbIx 2 ITK-5-31 TIK-5- JI1.1J13.2 o ¢opme KM1 P2
MPOLIECCOB ITPU V1 IIK-5-B1 210233 "I'pynmoBas
KpUCTaJJIM3alliy CTalld B TK-1-31 TIK-1- pabota"
n3aoXHUax. /J1ab/ VI1TIIK-1-B1
I1K-2-31 IIK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.7 CaMonoroToBKa 1o pasJeny 45 [TK-5-31 TIK-5- JIT.1J13.1 KM1
"OCHOBBI TEOPHH V1 IIK-5-B1 212233
Kpuctannu3auuu. Pa3znuska TK-1-31 IIK-1-
CTayu B U30XHHUIBI". /Cp/ V1TIIK-1-B1
I1K-2-31 TK-2-
V1I1IK-2-Bl
TIK-6-31 IIK-6-
VY1 IIK-6-Bl

Pa3gen 2. HenpepbiBHast
pa3INBKa CTAJIH.




2.1 CyIIHOCTh U XapaKTepHCTHKA [K-5-31 TIK-5- J1.1 KM1
HENpPEpbIBHOW pa3INBKU V1 IIK-5-B1 JI1.2J12.1
cTanu. TenaoBsle yCIOBUS IK-1-31 IIK-1- 010233
3aTBEPACBAHUA U CTPYKTypa V1IIK-1-Bl
HEeNPEephIBHOIUTOM TIK-2-31 IIK-2-
3aroToBkH. /JIex/ V1 IIK-2-B1
TTK-6-31 TIK-6-
V1 IIK-6-B1
2.2 OcHoBHOE 000pyI0BaHHE TIK-5-31 TIK-5- J.1 KM1
MalIlH HEMPEPBIBHOTO JIUThS VY1 IIK-5-B1 JI1.2J12.1
3aroroBok (MHJI3). /Jlex/ MK-1-31 TIK-1- | 3132233
V1TIIK-1-B1
[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
2.3 Knaccudukanus mammx T1K-5-31 I1K-5- JI1.1 KM1
HEINPEPBIBHOTO JIUThS VY1 IIK-5-B1 JI1.2J12.1
3arOTOBOK M MX TIK-1-31 IIK-1- 212233
CPaBHUTEIbHAA V1IIK-1-Bl
xapakTepucTuka. /JIex/ ITK-2-31 TIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.4 TexHonorust HenpepbIBHON ITK-5-31 TIK-5- J.1 KM1
pAa3JIMBKU U Ka4€CTBO V1IIK-5-B1 JI1.2J12.1
HENPEPBHIBHOIUTON MK-1-31 TIK-1- | 3213233
3aroToBKU. BinsiHue V1IIK-1-B1
rapaMeTpoB Pa3IMBKH HA [TK-2-31 IIK-2-
NeeKThl HEMPEPHIBHOIUTOM V1I1IK-2-B1
3aroToBKU. /JIex/ TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.5 CoBepIileHCTBOBAHUS [TK-5-31 TIK-5- J.1 KM1
TEXHUKHU U TEXHOJIOTUH V1 IIK-5-B1 JI1.2J12.1
HEIPEPBIBHON pa3IuBKU. TIK-1-31 TIK-1- 2132233
JluTeitHo-npoKaTHBIC V1 IIK-1-B1
KOMIIJIEKCHI U TEXHOJIOTHS [TK-2-31 TIK-2-
HENPEPBIBHOTO JINTHS V1IIK-2-B1
nosocsl. /Jlex/ TIK-6-31 IIK-6-
V1 IIK-6-Bl
2.6 Ornpenenenue TMHAMUKA U [TK-5-31 TIK-5- JI2.1J13.1 KM1 P1
MPOIOJKATEIIEHOCTH V1 IIK-5-B1 212233
3aTBEepAEBaHUs TK-1-31 IIK-1-
HENpPEepbIBHOJIUTON 3arOTOBKH V1 IIK-1-Bl1
B 3aBUCUMOCTH OT [TK-2-31 TIK-2-
KOHCTPYKTHBHBIX U V1IIK-2-B1
TEXHOJIOTHYECKUX TTIK-6-31 T1K-6-
napameTpoB pasnuBku. /TIp/ V1 IIK-6-B1
2.7 Br16op Buma MHJI3 u pacuer IMK-5-31 [IK-5- | JI2.1J13.1 KMI1 P1
nx gucna B uexe. /I1p/ V1IIK-5-Bl 010293
TIK-1-31 IIK-1-
V1IIK-1-Bl
TK-2-31 TIK-2-
V1 T1IK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1
2.8 MonenupoBanue [TK-5-31 IIK-5- JI2.1J13.2 o opme KM1 P3
HENPEPBIBHOU Pa3IMBKU V1IIK-5-Bl 013233 "Kommbrorep
cranu. /J1a6/ IK-1-31 TIK-1- HBII
V1IIK-1-Bl umutarop"
TK-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 IIK-6-

V1IIK-6-Bl




2.9

N3zyuenne nedexron
HEMPEPLIBHOIUTOM
3aroToBk# /J1a6/

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
[K-2-31 TIK-2-
V1IIK-2-B1
TIK-6-31 IIK-6-
V1I1IK-6-B1

J12.1J13.2
0132 53

o opme
"I'pynmoBas
pabota"

KM1

P4

2.10

Brinonnenue kypcoBoi
pabotsl Ha Temy: "Pacuer
apaMeTpOB HEMPEPHIBHOM
pasnuBku cranu'. /Cp/

60

[IK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
V1I1IK-6-B1

JI2.1J13.3
01352 53

KM1

P1

2.11

IMoaroroBKa K 3K3aMeHy 110
mucuuruiaae /Cp/

36

[IK-5-31 IIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1J13.
1
01 52 53

KM1

2.12

DK3aMeH 110
IHUCIUIUIAHE /DK3amMeH/

I1K-5-31 TIK-5-
V1 IIK-5-B1
[K-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

KM1




