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1. IEJIM OCBOEHMUsA

HGHL JUCHUIIINHBI — HpI/I06peTeHI/IC CTyACHTaMU 3HAHUN U HABBIKOB B 00J1aCTH OINTUMU3ALNU TEXHOJOTNYCCKUX IMPOLECCOB
33[[3‘11/1 JUCHUITIINHBI:

1. C(l)OpMI/IpOBaTB npeaACTaBJICHUC 00 pa3JIMYHbIX TOAXOJaX K ONTHUMHU3AlIUN TEXHOJOTHMYCCKUX IIPOLECCOB Ha OCHOBE
METOJIMK ONTUMHU3ALMU U CO3JaHUSI MaTEeMaTHYCCKUX MOACTICH.

2. O3HaKOMHUTH C Teopnel‘/i YUCJICHHBIX METOAOB M MCTOJUKAMU IOUCKA SKCTpEMyMa (1)yHKIII/II/I OJIHOM U HECKOJBbKHX
TIEPEMEHHBIX.

3. HpI/IBI/ITL HaBBIKM MCIIOJIB30BaHUS YMCIJICHHBIX METOAOB UL ONTUMHU3AINN PEATTbHBIX METAJUTYPTHICCKUX ITPOILECCOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Huka (pazmen) OIT: | b1.B

2.1 TpeGoBaHusl K peIBAPUTEIbHOM MOATOTOBKE 00yYaIOIIerocs:

2.1.1 | ®umocodckue mpobIeMbl HAYKH U TEXHUKH

2.1.2 | CoBpeMeHHBIE MPOOIIEMBI METAJUTYPTUH H MAaTCPHAJIOBEICHHS

2.1.3 | Opranm3anys 1 MaTeMaTHIeCKOE INTAHNPOBAHHUE IKCIIEPHMEHTA

2.1.4 | MonenmmpoBaHHe ¥ ONTHMHU3AIS TEXHOJOTHUECKUX nporneccoB / MoenmMpoBaHie TEXHOIOTHISCKHX IIPOIIECCOB

2.2 Jucuuniannbl (MOAYJIH) H NPAKTUHKH, AJIA KOTOPBIX 0CBOEHUE TaHHOI THCHHIIUHBI (MOAYJ/Isl) HEOOXOANMO KaK
npeanecTByonee:

2.2.1 | HayuyHo-mccaenoBaTenbckas pabora 3

2.2.2 | BrimosHeHUE U 3am1UTa BBITYCKHONW KBAM(HUKAIIMOHHOW paOOThI, BKIIIOYAsl TIOATOTOBKY K MPOIETYPE 3aIUThHl 1
IPOLEAYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMIIETEHIIAT,
COBMEIEHHBIE C PE3YJBTATAMMU OBYYEHNS 11O JUCIUIIJIMHE

YK- 2: Cnoco6en:

- AHAJIM3MPOBATH NMPOAYKIMIO, POLECCHI U CHCTEMbI B PAMKAX HIHPOKUX MEKIUCHUIINHAPHBIX 00/1acTeil;

- CTABUTH U pelIaTh HeCTAHAAPTHBIE 32Ja4M B YCJIOBHAX HeoNpeaeTeHHOCTH U aJIbTePHATHBHBIX pelleHHii ¢
HCNOJIb30BAHUEM COOTBETCTBYIOIIUX AHATUTHYECKHX, BBIYHCIUTEIbHBIX H 3KCIIePUMEHTAJILHBIX METO/I0B, a TAKIKe
HOBBIX HHHOBAIMOHHBIX METO/I0B;

- OCYHIECTBJISITh KPUTHYECKUH aHAJIHU3 NPOOJIeMHBIX CUTyalluii HA OCHOBE CHCTEMHOI'0 I0X0/1a, BbIPadaThIBATH
CTpPaTeruio aAeicTBuil

3HaTh: VK- 2 -31 OKCIICPUMCHTAIIBHO-CTATUCTHUICCKUC METOAbl OITUMHU3AIIUN TCXHOJIOTHUYCCKUX IPOLCCCOB B
MCTAJUTYPru4eCKOM IIPOU3BOACTBE
VYMeTh: VK- 2 -V1 BeISBISATH HauOOJICE BasKHEIC napaMeTpbl MCTAJLTYPTHUICCKOT'O IpoLecca Jisd ONITUMU3AINN

Bnaners: | YK- 2 -B1 HaBBIKaMu onpesieNieHNs] ONTUMAIIBHBIX U PAllHOHAIBHBIX TEXHOJOTHYECKUX PEXKUMOB paboThI
METaLTYPrHIecKOro 000py10BaHHs

YK- 4: Cnoco0en:

- HAXOIMTh U NOJY4YaTh He00X0AMMBbIe IaHHbIe 00 00beKTe HCCileI0BAHUS;

- OCYHIECTBJISITh MOMCK JIUTEPATYPbI, KPUTHYECKH HCIOJb30BATh 0a3bl JaHHBIX U IPyrue HCTOYHUKH UH(popMaum;

- OCYUIECTBJIAATH MOJIeJINPOBaAHNE 00BEKTOB U NMPOLIECCOB, 2 TAKIKE HCCIEI0BATH IPUMEeHeHHe HOBEHIITUX TeXHOJI0T uii

3HaTh: YK- 4 -31 B0O3MOKHOCTH pEIICHHUS 33/1a4 ONTHMHU3AIMH B COBPEMEHHBIX ITPOTPAaMMHBIX MPOIYKTaX

YMerTs: YK- 4 -V1 nogbupate HeOOX0IMMYIO METOIMKY ONTHMHU3AINH UCXOJIs M3 0OCOOSHHOCTEH mpoliecca

Bnanets: | YK-4 -B1 HaBslkaMu paboTHI B CIICIIHATN3UPOBAHHBIX IPOTPaMMHBIX CPEACTBAX JUISI BBIIOIHEHHSI ONTHMHU3AINH

OIIK-1: Cnioco0eH pemiath NPOU3BOACTBEHHbIE U (WJIM) HCCJIe0BaTEeIbCKHE 321a4H, HA 0CHOBE (PYyHAaMEHTAJBHBIX
3HaHMIi B 00J1aCTH MeTALITYPIrUH

3HaTh: OIIK-1 -31 o6myro MOCTaHOBKY 3a7a4 ONTHMHU3AILUH [T PA3IHYHBIX TEXHOJIOTHYECKUX MTPOIECCOB

VYMeTn: OIIK-1 -Y'1 rpaMOTHO ¥ NPaBUIBHO MOJIONTH K MOCTAHOBKE 33/1a4¥ ONTUMHU3ALUN

Bmanets: | OIIK-1 -B1 HaBbIKaMH ITOCTAHOBKH 3aa4M OIITUMH3AI[IHA

OIIK-2: CniocoGeH pa3padaTbIBaTh HAYYHO-TEXHHYECKYI0, POEKTHYIO U CJIY:KeOHYI0 JOKYMEHTALMI0, 0(hopMJIATH
HAYYHO-T€XHUYECKHE OTYETHI, 0630Pbl, MYOJIUKAIIMY, PelleH3UH

3HaTh: OIIK-2 -31 npumepsl ONTHMHU3AIMK PEATbHBIX TEXHOJOTMYECKUX IMPOIIECCOB, MOJXO/bI K OMHCAHMIO IMpollecca
ONTHUMU3AINH JJIS1 COCTABJICHHUS HAYTHO-TEXHUIECKUX OTYETOB.
YMeTs: OIIK-2 -Y1 101p30BaThCsl METOIUKAMH ONTUMHU3AIMH TEXHOJOTHYSCKUX POIIECCOB

Bnaners: | OIIK-2 -B1 HaBbIKaMy MHTEPIIPETAIMU PE3YJIbTATOB MPUMEHEHHS! ONTHUMH3aLUOHHBIX METOAUK

IIK-2: Onpenenenue chepbl NPUMEHEHHS Pe3yJIbTATOB HAYYHO-HCCIE0BATEIbCKUX H ONMBITHO-KOHCTPYKTOPCKHX
padot

3HaTh: ITK-2 -31 MeTo/ibl aHaNIN3a PE3yJIbTATOB ONTHMHU3AIMU

YMeTs: IIK-2 -Y1 o006paboTath pe3yabTaThl ONTHMHU3ALMHU IS MOCIACAYIONICH WX BH3YaIM3alldd W CTATHCTHYCCKOU




00paboTKH

Bnaners: | TIK-2 -B1 HaBblkamu aHasm3a pe3yIbTaTOB ONTUMU3AINH, C TOCIEAYIONIMM HX 0QOpMIICHHEM
4. CTPYKTYPA U COOEP XAHUE
Kox HaumeHoBaHMe Pa3aesioB H KoanuecrBo Komnerenuu Jlureparypa u Mpumeuan
3aHATHS TeM /BU 3aHSITHS/ (o G 4acoB H HICKTPOHHBIC He
pecypcebl
Paznen 1
Metoabl ONTHMHA3AUH
pyHkumnu oaHoM
nepeMeHHOMH
1.1 OO01ast ToCTaHOBKA 3a1a4 3 2 OIIK-1 -31 J1.1
onrrumu3armu /I1p/ OIIK-1-V1 JT1.3
OIIK-1 -B1 22
OIIK-2 -31 123
OIIK-2 -¥1 24
OIIK-2 -Bl 21
1.2 IToaroroBska x 3 1 OIIK-1 -31 J1.1
naboparopHoii padore /Cp/ OIIK-1-V1 113
OIIK-1 -Bl 2.2
VK- 4-31 J23
YK-4-V1 2.4
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1
13 Bo3moxkHOCTH peleHus 3 2 OIIK-1 -31 J1.1
3a7a4 ONTUMHU3AIUH B OIIK-1-VY1 J1.3
MicrosoftExcel /J1a6/ OIIK-1 -B1 22
VK- 4-31 J23
YK-4-V1 2.4
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -¥1
OIIK-2 -B1
1.4 Knaccuueckuii mero 3 2 OIIK-1 -31 J1.1
TIONCKa AKCTpEMyMa OIIK-1 -V1 J13
(GYHKIUH H METOJ OIIK-1 -B1 J12.2
MOCJIEI0BATEILHOTO OIlK-2 -31 J123
niepedopa /I1p/ OIIK-2 -V1 J12.4
OIIK-2 -B1
15 IToaroroBska x 3 1 OIIK-1 -31 J1.1
naboparopHoii padore /Cp/ OIIK-1-V1 113
OIIK-1 -Bl 2.2
VK- 4 -31 123
VYK-4-V1 2.4
VK- 4 -B1
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -Bl
1.6 IIpuMeHeHrE METO1a 3 2 OIIK-1 -31 J1.1
MOCJIEN0BATEIHLHOTO OIIK-1 -V1 J1.3
nepebopa /J1a6/ OIIK-1 -B1 122
VK- 4 -31 J123
VK-4-V1 24
VK- 4 -Bl
OIIK-2 -31

OIIK-2 -V1




OIIK-2 -B1

1.7 MeToa IMXOTOMUAU U OIIK-1 -31 J1.1
3onoToro ceuenus /I1p/ OIIK-1-Y1 J13
OIIK-1 -Bl1 22
OIIK-2 -31 J23
OIIK-2 -V1 124
OIIK-2 -B1 21
23
1.8 IToaroroBka k OIIK-1 -31 J1.1
naboparopHoii padote /Cp/ OIIK-1-Y1 J13
OIIK-1 -Bl 22
VK- 4 -31 123
VK-4-V1 24
VK- 4 -B1
OIIK-2 -31
OIIK-2 -¥1
OIIK-2 -Bl1
1.9 [Ipumenenne Merona OIIK-1 -31 J1.1
JUXOTOMHHU U 30JI0TOTO OIIK-1-VY1 13
ceuenus /J1a6/ OIIK-1 -Bl 2.2
VK- 4 -31 123
VK-4-V1 124
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -Bl1
1.10 ITonroToBka K KOHTPOJIBHBIM OIIK-1-31 J1.1
Mmeponpusitusim /Cp/ OIIK-1-V¥1 J13
OIIK-1 -B1 122
VK-4 -31 J23
VK-4-V1 24
VK-4 -B1
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -Bl
Paznea 2
MeTtoabl ONTHMH3AUU
(pyHKUMHU HECKOJBKUX
nepeMeHHbIX
2.1 MeTox mOKOOPAMHATHOTO OIIK-1 -31 J1.1
ciycka u Meton Komm /TTp/ OIIK-1 -V1 J1.3
OIIK-1 -B1 22
OIIK-2 -31 23
OIIK-2 -V1 24
OIIK-2 -Bl 21
2.2 Iloaroroska x OIIK-1 -31 J1.1
nmabopaTopHoii padote /Cp/ OIIK-1-V1 J113
OIIK-1 -B1 22
VK- 4 -31 123
VK-4-V1 124
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -Y1
OIIK-2 -Bl
2.3 [Ipumenenue Merona OIIK-1 -31 J1.1
OIIK-1-VY1 13

TIOKOOPAMHATHOI'O CITyCKa




/J1ab/ OIIK-1 -B1 122
VK- 4-31 J123
YK-4-VY1 24
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -Y1
OIIK-2 -B1
24 Meron mrpadHbIX GYHKIHNA OIIK-1 -31 JT1.1
Mp/ OIIK-1-V1 113
OIIK-1 -B1 J22
OIIK-2 -31 J23
OIIK-2 -V1 24
OIIK-2 -B1
25 [Moaroroska x OIIK-1 -31 J1.1
naboparopHoii padore /Cp/ OIIK-1-V1 JT1.3
OIIK-1 -B1 22
YK-4-31 J123
YK-4-VY1 24
VK-4-Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1
2.6 [Ipumenenne merona Komm OIIK-1 -31 J1.1
/J1ab/ OIIK-1-V1 J1.3
OIIK-1 -B1 122
YK-4-31 J123
YK-4-VY1 24
YK-4-Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1
2.7 Jluneiinoe OIIK-1 -31 JT1.1
MIPOTpaMMHPOBaHHE: OIIK-1-V1 113
cumiutekc-meton /I1p/ OIIK-1-Bl1 J12.2
OIIK-2 -31 J123
OIlK-2 -Y1 124
OIIK-2 -B1 32
2.8 IToxroToBka k OIIK-1-31 J1.1
naboparopHoii padore /Cp/ OIIK-1 -V1 JT1.3
OIIK-1 -B1 122
VK- 4 -31 J23
VYK-4-V1 24
VK- 4 -Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1
2.9 [Ipumenenue Merona OIIK-1 -31 J1.1
mrpadubIx GyHkuuit /J1ad/ OIIK-1-V¥1 J113
OIIK-1 -B1 122
VK- 4 -31 123
YK-4-Y1 124
VK- 4 -Bl

OIIK-2 -31




OIIK-2 -V1
OIIK-2 -B1

2.10

[ToAroToBKa K KOHTPOJIbHBIM
Mepornpusitusim /Cp/

OIIK-1 -31
OIIK-1-V1
OIIK-1 -B1
YK-4-31
YK-4-V1
YK-4-Bl
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1

J1.1
J13
22
J23
124

Paznen 3

OnruMu3zanusa
TEeXHOJIOTHYECKHUX
NMPoLEeCcCOB B METAJJIYPTrHH

3.1

MeToapl ONTUMH3AIUN
pacxofa SHEPTHH IpU
TIPOU3BOJICTBE UYT'YHA U
cranu /IIp/

OIIK-1 -31
OIIK-1-V1
OIIK-1 -B1
YK-2-31
YK-2-VY1
YK-2-Bl
[K-2 -31
[K-2 -¥1
I1K-2 -B1

JT1.1
J11.2
J12.1

3.2

ITonroroBska k
nmabopaTopHoii padote /Cp/

OIIK-1 -31
OIIK-1-V1
OIIK-1 -B1
YK-2-31
YK-2-VY1
YK-2-Bl
VK-4-31
YK-4-V1
VK- 4 -Bl
[K-2 -31
[K-2 -¥1
I1K-2 -B1

J1.1
J11.2
J12.1

3.3

Onrumu3zanus nporecca
CTaJIEIUIaBUIBLHOTO
mpou3BoicTBa /J1ad/

OIIK-1 -31
OIIK-1-V1
OIIK-1 -B1
YK-2-31
YK-2-VY1
YK-2 -Bl
VYK-4-31
YK-4-V1
VK- 4 -Bl
[K-2 -31
[K-2 -¥1
I1K-2 -B1

J1.1
J11.2
J12.1

3.4

Onrumuzanus pacxoja
SHEPrUM Ha HarpeB MeTajuia
U B mporeccax o0padboTku
MeTtaiioB nasienuem /I1p/

OIIK-1 -31
OIIK-1-V1
OIIK-1 -B1
YK-2-31
YK-2-V1
VK- 2 -B1
IK-2 -31
IK-2 -V1

J1.1
J11.2
J12.1




I1K-2 -B1

35

[MoaroroBka k
naboparopHoii padore /Cp/

OIIK-1 -31
OIIK-1-Y1
OIIK-1 -B1
YK-2-31
YK-2-VY1
VK- 2-Bl
YK-4-31
YK-4-V1
YK-4-Bl
IK-2 -31
IK-2 -¥1
I1K-2 -B1

J1.1
JT1.2
J12.1

3.6

OnTUMHU3aLHs TEMIIEPaTyphl
HarpeBa MeTayia Mo
npoxatky /J1a6/

OIIK-1 -31
OIIK-1-Y1
OIIK-1 -B1
YK-2-31
YK-2-VY1
YK-2-Bl
YK-4-31
YK-4-V1
YK-4-Bl
[K-2 -31
IK-2 -Y1
I1K-2 -B1

J1.1
JT1.2
J12.1

3.7

IloaroToBka K 3aIuTe
nabopatopHsIX padoT /Cp/

OIIK-1-31
OIIK-1-V¥1
OIIK-1 -B1
OIIK-2 -31
OIlK-2 -Y1
OIIK-2 -B1
YK-2-31
YK-2-V1
VK-2-Bl
YK-4-31
YK-4-VY1
VK- 4 -Bl
IK-2 -31
IK-2 -Y1
I1K-2 -B1

J1.1
J1.2
JT13
J2.1
122
J123

3.8

IMoAroToBKa K KOHTPOJIbHBIM
Mmepornpusitusm /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1 -B1
YK-2-31
YK-2-V1
VK-2-Bl
YK-4-31
YK-4-V1
VK- 4 -Bl
IK-2 -31
IK-2 -V1
IK-2 -B1

J1.1
J1.2
J2.1

3.9

BrimosiHeHHE [OMAaIIHETO
3anmanus /Cp/

16

OIIK-1 -31
OIIK-1-V1
OIIK-1 -B1
OIIK-2 -31
OIIK-2 -V1
OIIK-2 -B1

J1.1
J1.2
J13
J2.1
122




YK-2-31 J123
YK-2-V1 J13.1
VK-2-Bl
YK-4-31
YK-4-VY1
VK- 4 -Bl
IK-2 -31
IK-2 -¥1
I1K-2 -B1

5. ®OHJI OHNEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocel AJs caMOCTOSITEIbHOI MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OlleHKOI)

Ok3aMeH (3a4€T ¢ OLIEHKOH) He IPeyCMOTPEH.

5.2. IlepeueHnb padoT, BHINOJIHSIEMbIX 110 JUCHUIIHHE

B cemectpe 3 o Kypcy npeaycMOoTpeH 3a4deT. Bo3aMokHa MPOCTAHOBKA 3aUeTa Ha OCHOBE PE3yJIbTaTOB TEKYIIEit
aTTecTalluy B TeYCHHE ceMecTpa 3. B cemecTpe 3 mpeaycMOTpEHEI:

1) TlpakTudeckue 3aHITHSL.

2) JlaGoparopHsie paGoOTHI.

3) Konrpombhas pa6ora Ne 1 mo pasmeny 1.

4) KourponbHas padota Ne 2 mo pazaeny 2.

5) Koutponbnas pabora Ne 3 no paszaeny 3.

6) JlomariHee 3aaHue.

Ipakruyeckue 3ansaTusa (OIIK-1 -31, OIIK-1 -V 1, OIIK-1 -B1, OIIK-2 -31, OIIK-2 -Y1, OIIK-2 -B1, YK- 2 -31, VK- 2 -
VY1, VK- 2 -B1, YK- 4 -31, YK- 4 -V1, VK- 4 -B1, [IK-2 -31, [1K-2 -¥1, [1K-2 -B1).

B npaktukyme (. 8) HM3I0KSHBI OCHOBBI ONTHMH3AI[MM TEXHOJIOTMYCCKHUX IMPOIECCOB, METOMUKH IMOMCKAa KCTpEeMyMma
(GYHKIUHU, TIPUBEICHBI MPUMEPHI ONTUMH3AINN PEATbHBIX METAJUTYPIHICCKUX MPOIECCOB. B Havyanme KaI0i TeMbl 3aHATHS
MPOBOIUTCS KOHTPOJIb 3HAHWH M TOTOBHOCTH CTYACHTA K IIPAKTHUYCCKOMY 3aHATHIO IO KOHTPOJBHBIM BOMPOCAM,
HU310XkeHHBIM B DOM.

Jla6oparopubie padotsl. (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, OIIK-2 -31, OIIK-2 -Y 1, OIIK-2 -B1, YK- 2 -31, YK- 2 -
VY1, VK- 2 -Bl, YK-4 -31, YK- 4 -V1, VK- 4 -B1, [IK-2 -31, [IK-2 -V 1, [IK-2 -B1).

JlaGopatopHble pabOTHI BBINONHAIOTCA B COOTBETCTBUM C TpPeOOBaHMSAMH JabOpaTOpHOro INpakTHkyma (m. 8).
JlaGopaTopHbIf NPAaKTUKYM COICPKHUT TEOPETHUECKUM MaTepHajn, aliropurM paboTsl M KOHTPOJIBHBIE BOIPOCHI
HEOOXOAMMBIE JJISl BBITIOJIHEHUS U 3aLUTHI JJAOOPATOPHBIX padoT.

Jomamnee 3aganue(OIIK-1 -31, OIIK-1 -Y1, OIIK-1 -B1, OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1, YK- 2 -31, VK- 2 -V1,
VK- 2 -B1, YK-4-31, VK- 4 -V1, VK- 4 -B1, [IK-2 -31, [1K-2 -V 1, [1K-2 -B1).

TeopeTnueckas 4acTh:

Teoperndeckas 4acTh JOMAITHETO 3aJaHUsI OPOPMIIIETCS B BUE PAa3BEPHYTOTO OTBETA HA TEOPETHYECKNE BOMPOCHI
CyMMapHBIM 00BeMoM 7...10 cTpaHu.

[MpakTHyeckas yacTh:

BBINOTHAT ONTUMHU3AIMIO IPOU3BOICTBEHHOM MPOrpaMMBI 1iexa.

KoHTponpHBIE pabOTHI COCTOAT U3 ABYX TEOPETUIESCKHUX BOIPOCOB II0 COOTBETCTBYIOIIEMY pPa3ieiy.
[lepedyeHp BOMIPOCOB IO pa3jienaM I KOHTPOIBHBIX padoT.
Pazpnen 1. Meroab! onTuMHu3auuu PYHKUMH OJHOM NepeMeHHO
1. OO0mas mocTaHOBKa 3a[1a4 ONTUMI3ANNN TexHoorndeckux nporeccos (OIIK-1 -31, OIIK-1 -V 1, OIIK-1 -B1, VK-
4 -31, YK-4-VY1, VK- 4 -B1, OIIK-2 -31, OTIK-2 -V 1, OIIK-2 -B1).
2. llenu mpoBedeHUs ONTUMU3AIUK TexHOIornueckux nporeccos (OINK-1 -31, OIIK-1 -V 1, OIIK-1 -B1, YK- 4 -31,
VK- 4-VY1, VK- 4 -B1, OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1).
3. Bwibop kputepus ontumuzanuu (OINK-1 -31, OTIK-1 -V1, OIIK-1 -B1, YK- 4 -31, YK- 4 -V1, VK- 4 -B1, OIIK-2
-31, OIIK-2 -Y1, OIIK-2 -B1).
4. Kiaccudukanus 3axay ontumusanun (OI1K-1 -31, OIIK-1 -V1, OIIK-1 -B1, YK- 4 -31, VK- 4 -V1, VK- 4 -Bl,
OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1).
5. Tlonsrue nokaneHOTO M riodansHOro MuHuMyma/makcumyma (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 4 -31,
VK- 4-VY1, VK- 4 -Bl, OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1).
6. Kraccudukanus yncieHHBIX METOI0B oucka akcTpemyma ¢pynknun (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, YK- 4
-31, VK- 4 -V1, YK- 4 -B1, OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1).
7. Kiaccmueckmii MeTox momcka dKcTpemyMa GyHKIUH oxHoi mepemennoit (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1,
VK- 4-31, YK-4-V1, YK- 4 -B1, OIIK-2 -31, OIIK-2 -¥1, OIIK-2 -B1).
8. Merona pasHoMmepHoro mepedopa (OITK-1 -31, OIIK-1 -V1, OIIK-1 -B1, YK- 4 -31, YK- 4 -V1, YK- 4 -B1, OIIK-2
-31, OIIK-2 -Y1, OIIK-2 -B1).




9. Mertogn 3on0toro ceuenns (OITK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 4 -31, VK- 4 -V1, VK- 4 -Bl, OIIK-2 -31,
OIIK-2 -V1, OIIK-2 -B1).

10. Meton muxotomuu (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 4 -31, VK- 4 -V1, VK- 4 -B1, OIIK-2 -31, OIIK-2
-V1, OIIK-2 -B1).

Pa3gen 2. MeTonpl onTuMA3aNuN GYHKIHH HECKOJIbKHAX MePeMeHHBIX

1. Meton mokoopaunaTHoro cimycka (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, YK- 4 -31, YK- 4 -V1, VK- 4 -B1, OIIK-
2 -31, OIIK-2 -V 1, OIIK-2 -B1).

2. Meron Komm (OINK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 4 -31, VK- 4 -V1, VK- 4 -B1, OIIK-2 -31, OIIK-2 -V1,
OIIK-2 -B1).

3. Meronos mrpadueix ¢pyaknuii (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 4 -31, VK- 4 -V1, VK- 4 -B1, OIIK-2 -
31, OIIK-2 -V1, OIIK-2 -B1).

4. JluneitHoe mporpammMupoBanue: cuminiekc-meron (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 4 -31, VK- 4 -V1,
VK- 4 -B1, OIIK-2 -31, OIIK-2 -V1, OIIK-2 -B1).

Pa3gen 3. OnruMu3anus TEXHOJIOTHYECKHX MPOIECCOB B METAJIYPTHA

1. Meroapl onTUMH3AIMK PacXo/a SHEPTUH Ipu npousBocTBe uyryHa (OIIK-1 -31, OIIK-1 -V 1, OIIK-1 -B1, VK- 2
-31, VK- 2 -V1, VK- 2 -B1, VK- 4 -31, YK- 4 -V1, VK- 4 -B1, [1K-2 -31, [1K-2 -V 1, TIK-2 -B1).

2. Meroapl ONTUMH3ALUK PACX0/la SHEPTUH B Ipolleccax NpsiMoro BocctaHoienus skenesa (OIIK-1 -31, OIIK-1 -
VY1, OIIK-1 -B1, VK- 2 -31, YK- 2 -V1, VK- 2 -B1, YK- 4 -31, YK- 4 -V1, VK- 4 -B1, I[1K-2 -31, [1IK-2 -V 1, TIK-2
-B1).

3. MeToapl oNTUMH3ANNH pacxoa dHepruu npu npomssoactse cranu (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, YK- 2 -
31, YK-2-V1, VK- 2 -B1, YK- 4 -31, YK- 4 -V1, VK- 4 -B1, I[IK-2 -31, [IK-2 -V 1, TIK-2 -B1).

4. Ourumuzanms pacxofa dHeprun Ha HarpeB Metamta (OIIK-1 -31, OIIK-1 -V1, OIIK-1 -B1, VK- 2 -31, VK- 2 -V1,
VK- 2 -B1, YK-4-31, VK- 4 -V1, VK- 4 -B1, IIK-2 -31, [IK-2 -V 1, TIK-2 -B1).

5.  Onrumwusanus pacxoja 3HEPTruH B mporeccax o0padotku metamwioB aaBieHueM (OITK-1 -31, OIIK-1 -V 1, OIIK-1
-B1, VK- 2 -31, YK- 2 -V1, VK- 2 -B1, VK- 4 -31, YK- 4 -V1, VK- 4 -B1, [1K-2 -31, [1K-2 -¥1, [1K-2 -B1).

6. Oumenka u mpoBepka pesynbraroB ontumusanuu (OIIK-1 -31, OIIK-1 -Y1, OIIK-1 -B1, VK- 2 -31, VK- 2 -V1,
VK- 2 -B1, YK-4-31, VK- 4 -V1, VK- 4 -B1, I[IK-2 -31, [IK-2 -V 1, TIK-2 -B1).

[ToapoGHOE omucaHKe OLEHOYHBIX MaTepHAJIOB JUlsl aTTecTauuy o0yJaromuxcs npruseaeHo B POM.

5.3. OueHOYHbIE MaTePHAJIbI, HCIIOJIb3yeMble JUIs IK3aMeHa (onucaHue OHJIeTOB, TECTOB H T.I1.)

OK3aMeH He NPeyCMOTPEH.

5.4. MeToanKa ONEHKH OCBOECHHS TMCIUIIIHHEI

Obyuarowuiicss nonydaem 3a4em HPU  CE0EBPEMEHHOM U  NPABULLHOM  GbINOIHEHUU 6ceX 6Ud08 pabom,
npedycCMOmpeHHblX meKywel ammecmayue no oucyuniure. Memoouka oyenku 3HAHUL, YMEHUlU U HABLIKOG
obyuarowecocs:

1) 3awuma oomawmnezo 3adanus

3aumeno: nomamnrHee 3aganne 0(OPMIICHO B COOTBETCTBHH C TPEOOBaHUSIMHU, BEITIOHEH Bech 00beM /13, MpaBHIBLHOCTD
BEITIOJTHEHUSI COCTaBiIsieT He MeHee 75-80 %, BBISBICHHBIC HENOYETHl CTYICHT MOXET YCTPaHUTH MU 3aIIUTe, BIaJeeT
TEPMHUHOJIOTHEH, aprYMEHTUPOBAHO OTBEYAET HA MTOCTABJICHHBIC BOIPOCHI, JIOTHYECKU MBICIUT, TOKA3bIBACT TOCTATOYHEIC
3HaHUs B 00bEME 3alHUIIAeMO# TEMbI, OPUEHTHPYETCS B OCHOBHOM U JONOJIHUTEIILHOU JINTEPATYPE MO KypCy .

He 3aumeno: odopmileHne IOMaIHEro 3ajiaHus HE COOTBETCTBYET TPEOOBaHMSMH, BBINIOJHEHBI HE Bce vactu JI3,
CTYJICHT HE MOXET YCTPAHUTH BBISBICHHBIC HEJOYETHI M 3aMEUYaHUs, HE MOHMMAET CYIIHOCTH 33a7aBaeMbIX BOMPOCOB, HE
OPUEHTUPYETCS B TEMaTHKE JTOMAIITHET0 3aaHusl, JOMyCcKaeT IpyObie OMMOKY P OTBETE.

2) Pewenue 3a0a4 Ha NPAKMULECKUX 3AHAMUSX

3aumeno: CTyIEHT BJIaleeT B JOCTaTOYHOM OOBEME TCPMHUHOJIOTHEH W TEOPETHYCCKUMH 3HAHWSMH 110 TEMaTHKE
MPAKTUYECKOTO 3aHSTHSA, YMEeT MPHUMEHSATh WX Ul peIIeHHs TMPAaKTHYSCKUX THIIOBBIX 3a/ad, CBS3aHHBIX C
PO eCCHOHATBHOM IEATENIFHOCTHIO, apTYMEHTHPOBAHO OTBEYAET HAa MOCTABIICHHEIC BOIIPOCHI, OPUCHTUPYETCS B OCHOBHOM
U JIOTIOTHUTEIFHOHN JINTepaType Mo Kypey

He 3aumeno: cTyAeHT HE BIa/ieeT TEPMHUHOJIOTHEH, UMEET HEJIOCTATOUYHbIN 00beM 3HAHUI TEOPETUIECKOTO MaTepHraa,
YTOOBI IPUMEHSITh €r0 ISl PEIICHHUS MPAKTUYECKUX THIIOBBIX 3a/1a4, CBSI3aHHBIX ¢ MPO(ECCHOHATBHON NeSITeIbHOCTRIO, HE
MMOHUMAET CYIIHOCTH U3y4aeMOM TEMbI, IOMyCKaeT IpyObie OMIMOKH B pacueTax M OTBETaX Ha MOCTABJICHHBIC BOIIPOCHI.

3) Koumpoavnas paboma

3aumeno: TpU BBHIIIOJHCHHH KOHTPOJIBHON Pa0OTBHI CTYICHT MOKAa3bIBAET JNOCTATOYHBIN YpPOBEHb 3HAHHU B 0OBEME
MPOIICHHO!N TeMbI, 00hEM IPABIIIEHBIX OTBETOB cOCTaBisieT 60 % ¥ BHIIIE.

He 3aumeno: Tipu BBHINOJIHEHWH KOHTPOJBHOH pabOTHI CTYNCHT MOKA3bIBACT HEJIOCTATOYHBIN YpOBCHb 3HAHUI B
00BeMe TIPOIIEHHO TeMBbl, 00bEM MPABIIBFHBIX OTBETOB cocTaBisieT MeHee 60 %.

4) Boinoanenue u 3auuma 1abopamopuwvix pabom

3aumeno. CTyIEHT YBEPEHHO NPUMCHSET Ha MPAKTHKE MOJIYYCHHBIC 3HAHHWS, I'PAMOTHO W JIOTHYECKH CTPOHHO
u3JaracT MaTepuall, B OTYETe W TP OTBETe yMeeT (DOPMYTUpOBATH BHIBOABI W3 IPOJCIAHHBIX JKCIEPHMEHTOB C
MIPUMEHEHUEM TEOPETHUCCKUX 3HAHHH, TOMMyCKAeT He3HAYUTEIBHBIC OIINOKH.

He 3aumeno: CTylAeHT Tpu 1a0OPATOPHBIX HCCIICNOBAHUSIX HE YMEET MPUMEHSTHh MOJTydYeHHBIE 3HAHUS, HOMyCKaeT
rpyObIe omiOKY B OTYETE M IPH OTBETE.




6. YHEBHO-METOANYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHHUE

6.1. PexomeHnayemasi Jureparypa

6.1.1 OcHoBHas JuTEepaTypa

O0o3HaYeHHe ABTOpBI, 3aryiaBue buoauorexka H3paTebeTBO, roj
COCTABHTEJIH
J1.1 A.I1. CmupHOB MeToap! ONTHMHA3AIIHI HTB CTU HUTY «MUCuCx» M. : MUCHC, 2002
J1.2 A.B. Ilanrenees, MeToasl ONITUMH3ALIMH HTB CTU HUTY «MUCuC» M. : Beicmas mxkosna,
T.A. JletoBa B IpHUMepax U 3aJadax 2008
J13 A.A. Muuens, A.A. | MeToasl onTuMu3anuu | YHHUBepcUTETCKasi Oubianorexa Tomck : TYCVYP,
[Tenectos, B.B. : yueOHOe mocooue ONLINE 2017
PomaneHko http://biblioclub.ru/index.php?
page=book&id=481034
6.1.2 JlonoJHuTENIbHAS TUTEpAaTypa
O0o3HaYeHnEe ABTOpBI, 3aryiaBue buoanorexka HN3aareabcTBO, rOI
COCTABHTEJIH
JI2.1 E. H. Yymauenko, Maremaruueckoe HTBb CTU HUTY «MUCuC» M. : OOO HIIII
H. B. Jloramuna MOZEIMPOBAaHUE U OKOMET, 2008
ONTHUMU3AIIHS
MIPOIIECCOB
nedopmupoBaHus
MaTepHajoB MpH
00paboTKe TaBICHUEM
2.2 A.T. Kpemnés MeTtoapl ONITUMU3ALUH DJeKTpoHHast OMOIMOTeYHAS
: yuebHOe nocobue cucTteMa «YHUBEpPCUTETCKas — ExarepunOypr :
o6ubmoreka» ONLINE W3natenscTBO
http://biblioclub.ru/index.php? VYpanbckoro
page=hook&id=239827 yHuBepcurera, 2012
J23 AzapnoBa T.B., Metoas! EnuHoe okHO gocTyma K Boponex: N3n-Bo
Kamupuna N.JI., ONTUMU3AIINHU: 00pa3oBaTeNbHBIM pecypcam BI'Y, 2003
Yepusirosa I'.J1. VYuebHoe mocobue http://window.edu.ru/
resource/054/27054
J12.4 XapunctoB b.D. MeTto bt Enunoe okHO gocTymna K - Taranpor: U3n-Bo
ONTUMHU3ALNHU: 00pa3oBaTeNFHBIM pecypcaM TPTYVY, 2004
YuyebHoe mocobue http://window.edu.ru/
resource/801/28801
6.1.3 Merogundyeckue pa3padoTKu
O06o3HaueHNE ABTODBI, 3arnaBue Bubmmorexa W3nmarenscTBoO, TOI
COCTABUTEIH
J13.1 Cxuisip B.A. MopaenupoBanue HTBb CTU HUTY «MUCuC» Crapsiit Ockout:
Cwmupnos E.H. TEXHOJIOTUYECKHUX CTU HUTY
MIPOLIECCOB. «MUCuCy», 2020
Metoanueckue
yKa3aHus K
BBITTOJTHEHHIO
JIOMAITHET0 3aJaHusl.
6.2. IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH «AHTepHET)
91 OnunaiiH KaabKyJISITOPbI IO METOJIaM ONTUMU3ALUU
https://math.semestr.ru/optim/optim-manual.php
22 Kanbkynsatop cummiekc-meTo1a
https://programforyou.ru/calculators/simplex-method
33 OnuaiiH KaabKyJIsSITOp: 30J0TOE CEUeHUE
https://planetcalc.ru/1061/
6.3. IlepevyeHb NMPOrpaMMHOro odecnevyeHust
M1 MS Windows
Im2 MS Office
13 Kaspersky Endpoint Security.




6.4. IlepeueHb HHGOPMAIMOHHBIX CIPABOYHBIX CUCTEM H MPO(ecCHOHAIbHBIX 023 TaHHBIX

ni — Hayunas snextponnas 6uoimoteka eLIBRARY https://elibrary.ru/

n2 — aHanuTHICCKas 6asa (nHmekchl nuTrpoBanus) WebofScience https://apps.webofknowledge.com
n3 — aHAINTHYECKas 0a3a (MHAEKCH UTHpOBaHMA) Scopus https://www.scopus.com/

n4 — Hay4YHbIC XKypHais! m3natenscTa Elsevier https://www.sciencedirect.com/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

7.1 YueOHas aynuTopus

Aynutopusi Ne 306

JlabopaTopust MOJIETUPOBAHHS METALTYPIHIECKUX MPOIIECCOB M MH()OPMAMOHHBIX TEXHOJIOTUI
[lepeueHp OCHOBHOTO 000PYIOBaHHSA, YI€OHO-HATIISTHBIX TOCOOMIA:

KOMIUIEKT yueOHOl Mebenu Ha 25 1mocaloyHbIX MecCT,

pabouas cranmus Core 13-4130 - 4 mir.,

pabouas cranmus HP Z420 - 8 wir.,

npoekrop s npeseHtaiuid Acer X1111 DLP Projector QSV 1032.

7.2 IMomewenue 1Jisi CaMOCTOSATEIBLHOM PadoOTHI 00yUAIOIIMXCS

Aynutopus Ne 306

JlabopaTopust MOJCTUPOBAHUS METAJUTYPTUICCKHUX MPOIECCOB M MH(POPMAIIMOHHBIX TEXHOJIOTHI

[lepeueHbp OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATIIITHBIX TOCOOMIA:

KOMILIEKT yaeOHOH MeOen Ha 25 mocaqouHbIX MecT,

pabouas cranmusa Core 13-4130 - 4 .,

pabouas crannms HP Z420 - 8 mir.,

npoexTop s npe3deHtanuii Acer X1111 DLP Projector QSV 1032.

B momemieHnn A caMOCTOATENEHOW paboTHl 00ydYalOMMXCs MMEETCs MONKIIoueHHe K ceTu « HTepHeT» u
JIOCTYTI B 3JICKTPOHHYIO WH(GOPMAIIMOHHO-00Pa30BaTEILHYIO CPETy OPraHU3aIHH.

8. METOJMYECKHUE YKA3ZAHUSA JUISA OBYYAIOIIUXCA IO U3YYEHUIO M CIHUTIJIMHBI

JJIsl yCIIemHOTO OCBOSHHUS TUCLIUILIMHBI 00y4aloIeMycsi He00X0JUMO:

1. Tlocemats Bce BUIBI 3aHATHH.

2. CBOEBpPEMEHHO 3aperuCTPUPOBATHCS HA PEKOMEH/IOBAaHHBIE 3JIEKTPOHHBIE PECYPCHI.

3. IIpu BO3BHHUKHOBEHUH JIOOBIX BOIIPOCOB IO COAEPKAHUIO Kypca M OpraHu3aluy paboThl CBOEBPEMEHHO 00paIiaThes K
MIpero1aBaTelio (B Yachl OYHBIX KOHCYIbTaImi, uepe3 MS Teams i LMS Canvas).

4. OTueTsl N0 MPAKTHIECKUM paboTaM pEKOMEHYETCS BBIIIOJIHATE ¢ ncroab3oBanueM MS Office, nomyckaercst BEIOIHAT
B PYKOIIHCHOM BUJIE.

5. AxTHBHO paboTaTh ¢ Hay4HBIMHU Oa3amu B ceTr MIHTEpHeT.

KauecTBeHHOE OCBOEGHHE IHMCHHUIUIMHBI BO3MOXHO TOJBKO TIIPH CHCTEMAaTHYECKOW CaMOCTOSATENbHOW paboTre, dYTO

MOJIEPIKUBAECTCA CUCTEMON TEKYIIEeH aTTeCTalluu.

IMpn wu3yd4eHUM AUCUMIUIMHBI «MOJEIUPOBAaHHE ¢ ONTHMH3ALMs TEXHOJIOTHYECKMX TpoueccoB / Onrumuzanus
TEXHOJIOTUUECKHX MPOLIECCOB» HEOOXOIUMO HCIIONb30BaTh CleNyIolne yueOHble W3AaHus, pa3dpaboraHHble Ha Kadexnpe
MeTautypruu u MetaiuioBeenust uMm. C.I1. YrapoBoii 1 peKoMeH/I0BaHHbIE K UCIIOJIb30BaHUIO B y4eOHOM Mpolecce:

Cxuisip B.A. Cmupnos E.H. Onrumusariust TexHonorudeckux mpoueccos ([IpakTukym [jist 00ydaronuxcst 0 HAPaBIICHHIO
22.04.02 «Merammyprus»).

Cxirsip B.A. CvupHOB E.H. Ontumu3anus TeXHOJIOTHYeCKUX nporeccoB (JlabopaTopHBIH MPaKTHKYM JJIsl O0YYAFOIITIXCS 110
Hanpasienuio 22.04.02 «MeTautyprusy).




