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NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
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HoBorpouuxui ¢puaual

PabGouast mporpamMma JUCIUTIIUHBI (MOJTYJIS)

I'maponpuBoa U TMAPO-, MTHEBMOABTOMATHKA
METAJLIYPrHYeCKOro Npou3BoACTBA

3akpeneHa 3a noxapasaeneHueM Kadenpa MeTamryprudeckux TexHooruit u obopynosanuns (HoBorponmkuii drmian)

Hamnpasnenue noaroroBku 15.03.02 TexHomornueckre MauHbl 1 000pyAOBaHUE
IIpoduns Mertanypruueckue MaliHbl 1 000py10BaHKE
Ksamuduxauus Bakanasp
®dopma o0yueHust o4Has
OO0mast TPyA0EMKOCTb 6 3ET
YacoB 1o yueOHOMY IUIaHy 216 @DopMBbI KOHTPONIS B CEMECTPAX:
B TOM UHUCIJIE! 9K3aMeH 6
ayJUTOPHBIC 3aHITUS 85
caMoCTOsITeNIbHAs paboTa 95
4acoB Ha KOHTPOJb 36

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
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Kypee>) Hroro
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Jlexmim 34 (34 |34 |34
JlabopatopHbie 17 |17 |17 |17
IIpakTuyeckue 34 (34 |34 (34
B tom uucne uHT. 23 (23 |23 |23
Uroro ayz. 85 |85 [85 |85
KonrakTHas pabora 85 |85 |85 |85
Cawm. pabora 95 |95 |95 |95
Yacel Ha KOHTPOIb 36 |36 |36 |36
HUrtoro 216 (216 | 216 | 216




IIporpammy coctaBui(u):
x.n.1., ooyenm, Hegpeoos A.B.

Pabouas nporpamma

FM}IpOl’lpﬂBO}l U TUAPO-, THEBMOABTOMATUKA METAJLTYPIHYIE€CKOI'0 IIPOU3BO/ICTBA

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENTFHO yCTaHABIMBAEMBII 00pa30BaTeNbHBIN CTaHAAPT BBICIIEro 00pa3oBaHus - OakanaBpuat denepansHoe
TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BhICIIEro 00pa3oBaHusl « HallmoHaIBHBIN HCCIeq0BaTEIbCKHIMA
TexHonoruueckuil yausepcurer « MUCuC» no Harnpasienuto noarotroBku 15.03.02 TexHonmoruveckue MaliuHbl 1 000py10BaHHE
(npuxka3 ot 25.11.2021 r. Ne 465 0.B.)

CocraBiieHa Ha OCHOBaHHH yqe6H0r0 IraHa:

15.03.02 TexHoMoOrMYeCKHe MaIHbI U 00opyoBanue, 15.03.02 22 TexHonorwd. MamuHbl 1 obopynoBanne [IpMMuO.plx
Meramtyprudeckie MaluHbl 1 000pyZOBaHNe, YTBEpKIeHHOT0 YueHsM coeToM @TTAOY BO HUTY "MUCuC" B cocrase
coorsercTByromei OITOIT BO 30.11.2021, mpotoxoin Ne 35

YrBepxnena B cocrase OITOIT BO:

15.03.02 TexHOMOTHYECKUE MAIIMHBI H 000pYyIOBaHUE, MeTaTyprudecKie MalliHbl 1 000pyIOBaHNE, YTBEPKICHHON YUeHbIM
coeroM ®I'”AOY BO HUTY "MUCuC" 30.11.2021, nporoxon Ne 35

Paboyas mporpamMma omoOpeHa Ha 3aceJaHuN

Kadeapa merajirypruyeckux TexsoJoruii u odopynosanus (Hosorpounkuii puianas)

[Iporoxon ot 28.06.2022 r., Nel1

PykoBogutens noapaznenenus lamnosanos A.H.



1. HEJIX OCBOEHUA

1.1 | B xypce u3nararoTcsi TCOpETHIECKHE U IPaKTHIECKHUE OCHOBBI yCTPOUCTBA M (DYHKITHOHUPOBAHHS THAPOIPHBOIA U THIPO
- THEBMOABTOMATHKHU, OCHOBHBIE CIIOCOOBI €ro aBTOMaTH3aluH. L[eNbio TUCIUIINHEI SBISETCS MPUOOpEeTeHNE
00y4aroMMHUCS KOMIIETEHIIMH B 00J1aCTH NIPOSKTUPOBAHUS,MOHTaXa HAJIA/IKU U SKCIUTyaTal[li CUCTEM
aBTOMAaTU3UPOBAHHOTO I'MIPONPHUBOAA.

1.2 | 3amauamu u3yueHus Kypca siBISIOTCS:

1.3 | - obecrieunthb 06yqafomeroc;1 HeO6X0,Z[PIMLIMPI TCOPCTUYCCKHUMU CBEACHUAMHA O THAPABINYCCKOM 060py,Z[OBaHI/II/I
METAJLTYPruicCKOro Mpon3BOACTBA,

1.4 | - crtocoOcTBOBATH (bOpMI/IpOBaHI/IIO yMeHI/Iﬁ BBI6I/IpaTL TUAPABINYICCKOC 060py1103a1-me C Y4C€TOM TCXHOJIOTHYCCKUX
Tpe6OBaHHﬁ IO aBTOMATHU3alluU U SKCIUTyaTalluu METAJUTYPTUICCKINX MAIlINH,

1.5]- p3.36I/IpaTLC$I B CJIOXKHBIX THAPABINYCCKUX CXEMaX C 3JICMCHTAMH aBTOMATHU3allu U IUArHOCTUPOBATH HCUCTIPABHOCTHU
000pyIOBaHHS.

1.6

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOTPAMMBI

Brnok OII: b1.B.JIB.02

21 TpedoBanus k l'lpe[lBa]Pl/lTe.]'I])HOﬁ NMOATOTOBKe 00y4aloerocs:

2.1.1 MexaHuKa XKHIKOCTU U ra3a

2.1.2 | YueOHas IpaKkTHKa 110 HONTYyYCHUIO IEPBHYHBIX MPO(GECCHOHATBHBIX YMEHHH

2.1.3 | TemnorexHuka

2.1.4 | Teopus MexaHU3MOB U MalllUH

2.1.5 |Conporusienue MaTepuanoB

2.1.6 | Merpomnorus, cTaHAApPTHU3ANNSA, CePTHHUKAIAST

2.1.7 | deranu MamuH

2.1.8 | lomycKku U TEXHUUYECKHE U3MEPEHHUS

2.1.9 |KommetoTepHas rpaduka

2.1.10 | OCHOBBI TEXHOJIOT'MH MAIIMHOCTPOCHHUS

2.1.11 |IlogbeMHO-TpaHCIIOPTHBIE MAIIMHBI

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaecTByIoONIee:

2.2.1 |KypcoBas HayuHO-HcceqoBaTeNbCKas padbora (yactp 1)

2.2.2 | CAIIP B MeTaJUTyprHu€CKOM MAaLTHHOCTPOSHUN

2.2.3 | CoBpeMeHHBIC METOBI IPOSKTUPOBAHUS 000PYIOBAHHS METAILTYPIUIE€CKOT0 IPOU3BOACTBA

2.2.4 | IvuHaMUKa U IPOYHOCTH TEXHOJIOTUYECKUX MAIIHH

2.2.5 |/luHaMHuE€CKHE PacyeThl MAlllUH U MEXAHU3MOB

2.2.6  |KypcoBas Hay4HO-HCCIe0BaTeNbCKas paboTa (yactp 2)

2.2.7 |IlomroToBka K HmpoIeAype 3alUThI 1 3aINTa BEITYCKHONW KBATH(PHUKAIIMOHHON PadoTHI

2.2.8 |IIpexmururoMHas IpakTHKa U BEIIOJHEHHUS BRITYCKHOHM KBaNMM(UKAIMOHHON paboTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

IIK-3: Cioco6eH y4acTBOBaThH B pad0oTax 10 pacueTy H MPOEKTHPOBAHUIO I€TAJIeli M Y3JI0B MAIIHHOCTPOUTEIBHBIX
KOHCTPYKIHI B COOTBETCTBHH ¢ TEXHUYECKHMH 32/IaHUSIMHU M HCII0JIb30BaHHEM CTAHIAPTHBIX CPEICTB AaBTOMATH3AMH
NMPOEKTHPOBAHNS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIUIO, C MPOBEPKOii e€ cOOTBETCTBHA
CTAaHAAPTAM, TEXHHYECKHM YCJIOBHUSM JPYTUM HOPMATUBHBIM IOKYMEHTaM, IPOBOIUTH NMPeABAPUTEIHLHOE TEXHUKO-
IKOHOMUYECKOE 000CHOBAHNE MPOEKTHBIX pPerieHnii

3HaTh:

TIK-3-31 OcHOBHBIE TIOJIOXKEHUS, METOBI U 3a[1a4l POEKTHO-KOHCTPYKTOPCKOM padoThl, 00eCIIeUNBAIOIIEH TOCTAHOBKY LENe
MPOEKTA, €ro 33/1a4 MPHU 3aJaHHBIX KPUTEPUSIX, LIEJICBbIX (YHKIHUAX, OTPaHUUCHUSX, pa3pad0oTKy CTPYKTYPHI HX B3aUMOCBSI3eH;
MOAXO/ K (POPMHUPOBAHUIO MHOXKECTBA PELIEHHUH IIPOSKTHOH 3aJa4l Ha CTPYKTYPHOM M KOHCTPYKTOPCKOM YPOBHSX U
OIIPE/ICNICHUIO IPHOPUTETOB PEIICHHUS 3a4a4 C yIeTOM IIPAaBOBBIX, HDABCTBEHHBIX ACIEKTOB MPOGECCHOHANBHOM IeATeIbHOCTH

IIK-6: Cnioco0eH npuMeHATH METOAbI KOHTPOJIA KayecTBa U3iejnii 1 00beKTOB B cepe npodeccuoHaILHOM
AesITeJILHOCTH, AaHAJTU3MPOBATH MPUYUHBI HAPYLIEHUI TEXHOJOIMYeCKHX NPOLECCOB M Pa3padaTbIBAThL MEPONPHUATHUS MO UX
NpeAYNPeKAeHHI0, 00ecIeYBATh TEXHOJOTHYHOCTh H3/1eJIMil M ONITUMAJIBHOCTh MPOLECCOB MX U3rOTOBJICHUS

3HaTh:

TIK-6-31 OcHOBBI TEXHUYECKUX U3MEPEHUH, CITIOCOOOB KOHTPOJISI KaueCTBa MPOLYKIMH, TPUHLIUIOB HOPMUPOBAHUS TOUHOCTH U




o0ecrieueHns B3anMO3aMeHsIeMOCTH JIeTalleil U COOPOUHBIX €MHUIL.

IIK-5: Cnioco6eH ocBauBATH BBOJMMOE TEXHOJOTMYeCKHE 000pPYyI10BaHNe, IPOBEPSITH €r0 TEXHMYECKoe COCTOSIHNE U
OCTATOYHBII pecypc, OpraHu30BbIBATH OCMOTPbI, COIep:KaHUEe H PEMOHTHI TEXHOJIOTHYEeCKUX MAIIIMH U 000PY10BaHUs,
BHIOHPATH BCIOMOTaTeJbHbIe MATEPHAJIbI, IPAMEHATH MPOTPECCHBHbIE METOABI IKCIUIYyaTAIIHH 000PYI0BAHMS IPH
H3rOTOBJIEHHH T€XHOJOTHYECKHX MAIIHH

3HaTh:

TIK-5-31 CriocoObI peain3anuu TEXHOJIOTHYECKUX POIIECCOB.

OIIK-9: Crioco0eH BHEAPATH U 0CBAUBATH HOBOE TEXHOJIOTHYECKOE 000PYyI10BaHNE

3HaTh:

OIIK-9-31 TexHMYECKHE XapaKTEPUCTUKHU, TEXHOJIOTHIECKHE BO3SMOXKHOCTH, IPUHINIBI pabOoTHI, TPeOOBaHHA K pa3MEIICHHIO Ha
pabo4nx MeCTax HOBOTO TEXHOJIOIMYECKOr0 000pyI0BaHMUs, HCIIOIb3YEMOr0 B TEXHOJNIOTMYECKHUX MPOILIeccaX U3rOTOBIECHHS
JieTajiel MallTMHOCTPOUTENBHBIX TIPOU3BOACTB

IIK-7: Cnoco0eH 000CHOBAHHO BbIOMPATH U UCII0JIB30BATH HOBbIE U (POBbIE TEXHOJIOTHH /IUIsI NOBBILIEHHUSI
3(pdeKTHBHOCTH NPOLECCOB MPOEKTHPOBAHUS, IKCINIYATALMH, TEXHHYECKOI0 00C Iy’ KHBAHUA U PEMOHTA TeXHOJIOTHYECKHX
MAalllH U 000py10BaHUs

3HarTb:

ITK-7-31 IIprHOAIBE B OCHOBEI Pa3pabOTKH aNTOPUTMOB M KOMIIBIOTEPHBIX IIPOTPaMM, IPUTOJHBIX [UIS IIPAKTUIECKOTO
IPUMEHEHUS.

IIK-6: Cnioco0eH npuMeHATH METOAbI KOHTPOJIA KavyecTBa U3/iejnii U 00beKTOB B cepe npodeccuoHAILHOM
AesITeJILHOCTH, AaHAJTU3MPOBATH NMPUYUHLI HAPYLIEHUI TEXHOJOIMYeCKHX MPOLECCOB H Pa3padaTbIBATHL MEPONIPUATHS MO UX
NpeAYNpeKIeHHI0, 00ecIeYMBATH TEXHOJOTHYHOCTh H3/1eJIMil M ONITUMAJIBHOCTh MPOLECCOB UX U3rOTOBJIECHUS

YMmerb:

IIK-6-Y1 PabotaTh Ha KOHTPOJIbHOU3MEPUTEIEHOM U UCIBITATEILHOM 000PYIOBaHUU

IIK-7: CnocoGeH 000CHOBAHHO BLIOHPATH W MCNOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTHH /ISl HOBBILICHHUS
3(pdeKTHBHOCTH NIPOLECCOB NPOEKTHPOBAHUS, IKCILNIYaTALIH, TEXHHYECKOI0 00CTy)KMBAHUA H PEMOHTA TeXHOJIOIrHYeCKHX
MALIHMH U 000pY10BaHUS

Ymern:

ITK-7-Y1 Pa3pabatbiBaTh anropuTMBI H KOMITBIOTEPHBIE TPOTPAMMBL, TIPUTOAHBIC TS TPAKTHYECKOTO IIPHMEHEHHSI.

ITIK-5: Cnoco0eH ocBanBaTh BBOAMMOE TEXHOJIOTHYEeCKHE 000py10BaHHe, IPOBEPATH €ro TEXHHYECKOoe COCTOSTHUE U
OCTATOYHBI pecypc, OPraHNu30BbIBAThL 0CMOTPbI, COAEP:KAHUE H PEMOHTBI TEXHOIOTHYECKUX MALIMH U 000py10BaHus,
BBIOMPATH BCIOMOraTeJbHbIe MATEPHAJIbI, IPHMEHSATH MPOrPeCCHBHbIC METOAbI IKCILIyaTallMu 000py10BAHHS NIPU
M3rOTOBJICHHH Te€XHOJIOTHYECKHX MALIUH

YMmerhb:

IIK-5-Y1 BLI6I/IpaTL OCHOBHBIC U BCIIOMOTI'aTCJIbHBIC MaTCpUaJIbl, CITOCOOBI peajin3allii TEXHOJIOIrMYCCKUX IMPOLECCCOB, IPUMCHATDH
MMPOTrpeCCUBHBIC MCTOAbI OKCIIITyaTallul TCXHOJIOTHICCKOTO 060py;[013aHH;1 IPpU U3rOTOBJICHUU TCXHOJOI'MYCCKUX MAIIH.

IIK-3: Cnioco6eH y4acTBOBATH B padoTax 10 pacyeTy ¥ NPOEeKTHPOBAHMIO /IeTaJieil 1 y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCprKllPIﬁ B COOTBETCTBUHU C TEXHUYECCKUMHU 3aIaHUAMU U UCIIOJB30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMAaTU3aALIMH
NMPOEKTHPOBAHUS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYI) TOKYMEHTAIUIO, ¢ POBEPKOii €€ COOTBETCTBUA
CTaHAAPTAM, TEXHHYECKHM YCJIOBHSAM APYTUM HOPMATHBHBIM IOKYMEHTaM, IPOBOIUTH NMPeABAPUTEIHLHOE TEXHUKO-
IKOHOMHYECKOe 000CHOBAHME MPOEKTHBIX pPemenuii

YMeTh:

IIK-3-Y1 HpOBeCTI/I AHaJIU3 pa3IMYHbIX BApHAHTOB PCIICHUA np06neM, CBA3aHHBIX C MAIIMHOCTPOUTCIIbHBIMU IMTPOU3BOICTBAMU, U
Ha OCHOBC aHaJIn3a IPOTHO3UPYEMBIX ITOCICACTBHI BI)I6paTI> OINTHMAaJIbHBIA BapuaHT pEHICHUA HpOGHGMBI

OIIK-9: CnocoGeH BHeIpPATHL H 0CBAUBATh HOBOE TEXHOJI0THYeCKOe 000py10BaHHe

YMmerb:

OIIK-9-Y1 OcBauBath 1 BHEAPATH HOBOE TEXHOJIOTMYECKOEe 000pyJOBaHUE, HEOOXOAUMOE IJIs pealn3alui pa3paboTaHHOTO
TEXHOJOTHYECKOT0 IPOLECCa; aHAIM3UPOBATh YPOBEHb TEXHMYECKOTO M TEXHOJIOTMUECKOT0 OCHAIEHHS pab0uuX MeCT

Baaaernb:

OIIK-9-B1 HaBbikaMu OCBOCHHS K BHCAPCHUA HOBOI'O TEXHOJIOIMYECKOI'O O60pyZ[0BaHI/IH MAaIIuHOCTPOUTECIBHBIX ITPONU3BOACTB

IIK-7: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M HCIIOJIb30BATh HOBBIE UG POBbIE TEXHOJIOTHH /IJI51 OBbIIIEHUS
3(pPeKTHBHOCTH NPOLECCOB NPOEKTHPOBAHMSA, IKCILTYyaTAIlUH, TEXHUYECKOI0 00CIY;KMBAHUSA U PEMOHTA TEXHOJOTMYECKUX
MAIIMH 1 000PYT0BAHUS

Baanernb:

[IK-7-B1 Hcnons30BaHUS CpeACTB HHPOPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOIOTHH, MPHUKIAIHOE IIPOrPAMMHOE
obecriedeHne U PEIIeHUH 3a1a4 Ipo(ecCHOHATbHON eI TeIbHOCTH.




IIK-5: Cnoco0en ocBanBaTh BBOAMMOE TEXHOJIOTHYEeCKHE 000py10BaHHe, IPOBEPATH €r0 TEXHHYECKOe COCTOSTHUE U
0CTATOYHBIIi pecypc, OPraHU30BLIBATh 0CMOTPBI, COIEP:KAHUE H PEMOHTBI TEXHOI0TM4YeCKHX MAIIMH U 000py10BaHus,
BBIOMPATH BCIOMOraTeJbHbIe MATEPHAJIbI, IPHMEHSATH MPOrPeCCHBHBIC METOAbI IKCILIyaTallMi 000py10BAHHS NIPH
M3rOTOBJICHHH TeXHOJIOTHYECKHX MALIUH

Baagers:

IIK-5-B1 HpOl’“pCCCI/IBHLIMI/I MCTOAaMHM SKCILTyaTalluu TEXHOJIOTNYCCKOro 060pyZ[OBaHI/I$[ IIPpU U3TrOTOBJICHUU TEXHOJOT'MYCCKUX
MalIuH.

ITIK-3: CnocoGeH yuacTBOBaTh B pad0oTax Mo pacyeTy U NPOEKTHPOBAHUIO eTaJlell U y3J10B MALIHHOCTPOMUTEIbHBIX
KOHCprKllPIﬁ B COOTBETCTBUHU C TEXHUYECCKUMHU 3aJaHUAMU U UCIIOJB30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMAaTU3aALIMH
NMPOEKTHPOBAHMS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTANHIO, C MPOBEPKOii €€ COOTBETCTBUS
CTaHJAPTaM, TEXHHYECKHM YCJIOBHSIM IPYTHM HOPMATHBHBIM I0KYMEHTaM, IPOBOUTD NPeIBAPHTEIbHOE TEXHHKO-
IKOHOMUYECKOe 000CHOBAHNE MPOEKTHBIX perieHnii

Baagers:

ITK-3-B1 IIpakTiyecknMu HaBBIKAMH PEIICHHS IIPOOJIEM, CBI3aHHBIX C MAITHHOCTPOUTEIBHBIME IPON3BOJICTBAMH, U BEIOOPA
ONTUMAITFHBIX BAPUAHTOB IMPOTHO3UPYEMBIX MTOCIISICTBHI PEIICHHs HA OCHOBE UX aHaJN3a

IIK-6: Cnioco0eH npuMeHATH METO/AbI KOHTPOJIA KavyecTBa u3jiejnii 1 00beKTOB B cepe npodeccuoHAILHOIM
HesITeJILHOCTH, AaHAJTU3UPOBATH MPUYUHBI HAPYLIEHUI TEXHOJOTHYECKHX MPOIECCOB H Pa3padaTbIBATh MEPONIPHUATHUS MO UX
NpeTynpe;KIeHNI0, 00eCeYnBATh TEXHOJOTHYHOCTD H3IeJINil H ONITHMAJILHOCTD IPOIECCOB HX H3r0TOBJIEHHS

Baanernb:

[IK-6-B1 HaBbrkamu 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX M OIEHKH TOYHOCTH U3MEPEHUH, HCIBITAHUH U JOCTOBEPHOCTH
KOHTPOJIS

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoTsI
Pasznen 1.
1.I'mapaBianyeckoe
o0opyr1oBaHue B
MeTaJIypruu.
1.1 ITpumenenue I'TI u ruznpo- 6 14 OIIK-9-31 IIK- | JI1.1J11.2
MTHEBMOABTOMATHKH B 3-31 IIK-5-31 JI1.3J12.1
JIOMEHHBIX,CTaJICIIIaBHIIBHBIX [1K-6-31 I1K-7- JI12.2J13.1
, IPOKaTHBIX U 31 012233 54
BCIIOMOTraTeIbHBIX I[€XaX D25 D6
MeTauTyprudeckoro /Jlex/
1.2 I'uppasnuyeckoe 6 8 OIIK-9-V1IIK JIT.1JI1.2
obopyoBaHHE -3-V11IK-5-Y1 | JI1.3J12.2]J13.
METaJLIypru4eCKUX MalluH MK-7-Y1 IIK-6 1
JIOMEHHBIX U -¥1 212233 24
CTaJIeTIaBIIIbHBIX 2536
nexos. /TIp/
1.3 I'uppasnuyeckoe 6 8 OIIK-9-Y1 IIK JIL.1J11.2 o ¢opme
o0opyoBaHHE -3-V1 IIK-5-V1 | JI1.3J12.2J13. | "TexHomorus
METaJUTypru4eCKUX MaIluH [IK-7-Y1 IIK-6 1 IPOOJIEMHOTO
MPOKATHBIX U -yl 01323334 | obyueHus"
BCIIOMOTaTENbHBIX 3526
uexos. /I1p/
1.4 U3y4eHne xapakTepucTuk 6 2 OIIK-9-B1 IIK- J.1 o opme P1
TpyOompoBona u 3-B1IIK-5-B1 | JI1.2J12.2J13. | "I'pynmnoBas
npoccens. /J1a6/ IK-6-B1 IIK-7 1J13.2 pabora"
-Bl 212233 24
3506
1.5 YmpasneHue rmojiokeHuemM 6 2 OIIK-9-B1 IIK- | JI1.2J12.2J13. o (opme P2,P8
BBIXO/IHOT'O 3BEHa 3-B1 IIK-5-B1 1J13.2 "I'pynmoBast
HCTIOJTHUTEIILHOTO [IK-6-B1 IIK-7 | 51 32 33 54 pabora"
MexaHusma. /J1ad/ -B1 3536
1.6 N3y4enne xapakTepucTuk 6 4 OIIK-9-B1 TIK- JI1.1 o opme P3
Hacoca u HK /JIa6/ 3-B1 IIK-5-B1 JI1.2J12.1 "I'pynnosas
[IK-6-B1 IIK-7 JI2.2J13.1 pabora"
-Bl J3.2
01323354
3536




1.7 OcBoeHHe TEOPETHYECKOTO 20 OIIK-9-Y1 J1.2 KMI1 P1,P2,P
Marepuaia 1o TeMam, OIIK-9-31 JI1.3J12.1 3
noaroToska k 13, JIP, OIIK-9-B1 TIK- JI2.2J13.1
BemonHenue /13 /Cp/ 3-31 IIK-3-V1 | 5122323 54

IIK-3-B1 IIK-5 3536
-Y1 IIK-6-31
[IK-6-B1 IIK-5
-B1 IIK-5-31
IK-7-31
Pazgen 2. 2.PaGoune
SKHJIKOCTH
TUAPABJIUYECKOTO
000py10BaHUs
MeTaJLTYPru4ecKux
MAalIMH.
2.1 Turms! pabounx KHUAKOCTEH, 6 I1K-3-31 OIIK- | JI1.1J12.2J13.
MIPUMEHSEMBIX B 9-31 IIK-5-31 1
THIPaBINYECKOM [TK-6-31 TIK-7- | ©1 32 B3 54
o0opynoBaHUU 31 3526
METaJUTyprUYeCKUX MalllH;
Macja ¥ SMYJIbCHH.
3anpaBka FMJIPOCUCTEM U
yYXOJI 32 HUMH.
MeTobl KOHTPOJISI YUCTOTHI
paboyeit KHUIKOCTH.
/Jex/
2.2 DKcITyaTauus pa3HbIX TUIIOB 4 OIIK-9-V1 IIK JI1.2J12.1 o ¢opme
pabovmX KUIKOCTEH -3-Y1 IIK-5-V1 JI2.2J13.1 "TexHonorus
THIPOTIPUBOIOB [K-6-Y1TIK-7 | 31 32 93 B4 | npobiieMHOro
METaJLUTyprU4eCKUX -Vl 3536 o0yueHus"
ManivH.3amnpaBka
THIPOCHCTEM M YXOX 32
aumu. /Tlp/
2.3 OcBoeHHe TEOPETHYECKOTO 20 OIIK-9-31 JIT.1JI1.2 KM1 P8
MaTepHaia 1o TemMam, OIIK-9-V1 IIK JI1.3J12.1
noxaroroska k I13, JIP, -3-31 TIK-3-VY1 JI2.2J13.1
BemmonHenue 113 /Cp/ TIK-5-31 IIK-5- JI3.2
V1TIK-6-31 | 212233 54
[K-6-Y1 IIK-7 3536

-31 IIK-7-Y1

Pazgen 3.

3.I'mapaBiauueckoe

odopy1oBaHue

MeTaJLTYPru4ecKuxX

MAalIHH.

3.1 HacocHuble 1 HacocHO- 8 OIIK-9-31 K- J1.1

AKKyMYJISITOPHBIE CTAHIIUH. 3-31 [IK-5-31 | JI1.3J12.1JI3.
Hacocs! u rupaBinueckue [TK-6-31 TIK-7- 1
MOTODBI. 31 213202354
I'uppaBinuyeckue NUIMHAPBL. 3536
PacnpenenurensHas u

perynupyromnias anmaparypa.

OcHacTka THAPABINIECKUX
cucreM. TpyObonpoBoIbl U
MPUCOCTUHUTENbHAS
apmatypa /Jlex/

32 Mertoauka pacyera 4 TIK-5-Y1 OIIK JI1.1 JI1.2
THIPONPUBOIOB -9-V1 IIK-3-Y1 | JI1.3J12.1JI3.
METaJLTyprUYeCKuX IIK-6-Y1 TIK-7 1
MarmH. Be16op ocHOBHOTO -V1 0132323 54
THIPaBIMYECKOTO D596
obopyoBaHUs
METaJLTYPrHIeCKIX

maruH. /TIp/




33 PacnpenenurensHas u 4 OIIK-9-V1 IIK JI1.1 J11.2 KM1
peryiupymoinas anmaparypa. -3-V1 IIK-6-Y1 | JI1.3J12.2JI3.
Crioco0ObI aBTOMATH3AIUH [K-5-Y1 TIK-7 1
I'TIL. KP1 /TIp/ -Vl 01032232435

26

34 [IpeoOpazoBanue naBieHUs 2 TIK-3-B1 OIIK- J.1 o ¢opme P4
Ha nopuiHe. CKUMaeMoCTh 9-B1 IIK-5-B1 JI1.2J12.1 "I'pynnoBas
skuakoct. /J1ab/ [IK-6-B1 [IK-7 JI2.2J13.1 pabota"

-Bl J3.2
21323335
26

3.5 VipasieHue ycuiaueM Ha 2 OIIK-9-B1 IIK- J1.1 o opme P5
UCIIOJIHUTEIBHOM 3BEHE 5-B1 IIK-6-B1 JI1.2J12.1 "I'pynmoBast
rugponpuBoaa /J1ad/ IIK-7-B1 IIK-3 J12.2J13.1 pabora"

-Bl J3.2
01323334
26

3.6 Nzyuenue paboThl 2 OIIK-9-B1 IIK- | JI1.1 JI1.2 o opme P6
MIPONOPLIHOHATIBHOTO 5-B1 [IK-6-B1 JI1.3J12.1 "I'pynnoBas
HAaIopHOro Kkiamnaxa /J1ab/ IK-7-B1 IIK-3 J12.2J13.1 pabora"

-Bl J3.2
213233435
26

3.7 Nzyuenne paGoTs 3 OIIK-9-B1 IIK- J.1 o opme P7
MIPONOPLUOHATIBHOTO 5-B1 IIK-6-B1 JI1.2J12.1 "I'pynmoBast
ruapopacnpenenutens /J1ao/ [IK-7-B1 IIK-3 J12.2J13.1 pabora"

-Bl J3.2
013223335
26

3.8 OcBoCHHE TEOPETUYECKOTO 20 OIIK-9-V1 JIT.1 JI1.2 KM1 P4,P5,P
Marepuana 1o TeMam, OIIK-9-31 TIK- JI1.3J12.1 6,P8
noaroToBka k I13, JIP, 3-B1 IIK-3-31 J12.2J13.1
BemmonHenue 113 /Cp/ OIIK-9-B1 IIK- | 1 32 233 54

3-Y1 IIK-5-31 25
[K-5-Y1 IIK-5
-B1 IIK-6-31
[IK-6-Y1 IIK-6
-B1 IK-7-31
MK-7-¥1 IIK-7
-Bl
Paznen 4. 4.9xcniyatanus
H TeXHHYECKoe
o0cayKuBaHue
TUAPABJIUYECKOTO
000py10BaHUs
MeTATyPIrHYeCKHX
MAaLIMH.

4.1 TexHHueckoe 00CTy)KUBaHHUE 6 OIIK-9-31 [IK- | JI1.1JI1.2
THIPABIMYECKOTO 3-31 IIK-5-31 JI1.3J12.1
000pyI0BaHHSI. IK-6-31 1IK-7- | JI2.2J13.1
[paBua 6e30macHOCTH 31 212233 34
SKCIUTyaTally U 3526
00CITy>KUBAHHUS
THIPaBIIYECKOTO
00opyI0oBaHUS B
Metatypruu. /JIex/

4.2 IIpaBuna 6e30macHOCTH 6 OIIK-9-V1 IIK J1.2 o ¢opme KM2
3KCIUTyaTalllu U -3-V1IIK-5-VY1 JI1.3J12.1 "Texuomorust
00CITyKMBaHUS IIK-6-VY1 IIK-7 JI2.2713.1 IPOOJIEMHOTO
THIPaBIMYECKOTO -¥1 212233324 | obyuenus"
000pyIOBaHHS B 2526

Metautypruun.IIpasuna
MOHTa)Ka THIPABIHIECKOTO
obopynosanus. KP2. /TIp/




43

BrInonHenne noMamHero
3aganus. [Togroroska x I13,
sk3ameny. /Cp/

35

JI1.1J11.2 KM2 P8
JI1.3J12.1
J12.2]13.1

010223354

3536

[K-5-¥1 OIIK
-9-31 OIIK-9-
V1 IIK-3-31
IK-3-V1 IIK-5
-31 TIK-6-31
MK-6-Y1 IIK-7
-31 IIK-7-Y1

44

IloaroroBka u caaya
9K3ameHa /DK3amen/

36

IIK-5-B1 OIIK- KM3
9-31 OIIK-9-
V1 OIIK-9-B1

IK-3-31 IIK-3-
V1IIK-3-Bl

[IK-5-31 TIK-5-
V1 IIK-6-31
[IK-6-V1 IIK-6
-B1 IIK-7-31
MK-7-Y1 IIK-7

-Bl

JI1.1J11.2
JI1.3J12.1 3,P4,P5,
J12.2J13.1 P6,P7,P
01020354 8
3536 07

P1,P2,P

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KontpoasHble MeponpusiTHsi (KOHTPOJIBHAsI padoTa, TecT, KOJJIOKBUYM, 9K3aMeH H T.I), BOMPOCHI ISt
CaMOCTOSITETbHOMH MOATOTOBKH

Kon
KM

Konrponsnoe
MEpONPUATHE

IIpoBepsiemble
WHIUKATOPBI
KOMITICTCHITUH

BOHpOCBI JUIA IOATOTOBKH

KM1

KonTponbHas
aymuTopHas pabota
Nel

OIK-9-31;I1K-3-
31;T1K-5-31;1TK-6-
31;TIK-7-31

Teopernueckue Bopocs! K KOHTPOJIbHON paboTte Nel

1. ITepedncnuTh 1 KPaTKO OXapaKTEPH30BATh THIPABINIECKOC
000pyIOBaHHE TOMEHHBIX [[EXOB.

2. IlepeducauTh U KPaTKO OXapaKTEepU30BaTh THAPABINIECKOE
000pyI0BaHUE CTaICIUIaBUIILHBIX LIEXOB.

3. IlepeuncnuTh U KpaTKO 0XapaKTepU30BaTh THIPABINIECKOE
000pyI0BaHNE MPOKATHBIX [IEXOB.

4. Ilepe4ucuTh U KPaTKO 0XapaKTEepU30BaTh THAPABINIECKOE
000pyT0BaHNE BCTIOMOTATENb-HBIX [[EXOB METATYPIHIECKOTO
MPOU3BOJICTBA.

5. IlepeyncauTh U KPaTKO OXapaKTepU30BaTh THIIbI pabounx
KUIKOCTEH, IPUMEHAEMBIX B THAPABIMYECKOM 000PYA0BaHHU
METAJUTYPrHIeCKIX MAIHH; Macia ¥ dMYJIbCHH.

2. OnumuTe MeTOAbl KOHTPOJIS YUCTOTHI paboueH KUAKOCTH.

KM2

KonTponbhas
ayJIuTOpHas paboTa
Ne2

OIIK-9-31;I1K-3-
31;IIK-5-31;I1K-6-
31;IK-7-31

TeopeTnueckue BOPOCH! K KOHTPOJILHOM padore Ne2

1. TumnoBble cxeMbl U (PYHKIMOHHPOBAaHUE HACOCHBIX M HACOCHO-
AKKyMYJISITOPHBIX CTAHIIMH.

2. Hacocbl ¥ THIpaBIUYECKUE MOTOPBI.

3. T'uapaBnuueckue UIHHAPHL.

4. PacripeenuTenbHas U peTyJIHPYIONIas anmapaTypa.

5. OcHacTKa rupaBINdeCcKUX CHCTEM.

6. TpyOompoBOAbI U NPUCOEANHUTENbHAS apMaTypa.

7. TexHUUECKOE 00CITYKMBaHUE THIPABINIECKOr0 000pYAOBaHUSL.
8. [IpaBuia 6€30MaCHOCTH IKCILTyaTaIlMU M 00CITy )KHBaHHS
THIPABINYECKOT0 000PYAOBAHUS B METAJLTYPTHH.




KM3

DK3aMeH

OIIK-9-31;0I1K-9-
VI;IIK-3-Y1;IIK-3-
31;I1K-5-31;I1K-3-
B1;IIK-5-V 1;IIK-6-
31;IIK-6-Y 1;I1IK-7-
31;IIK-7-Y 1;I1IK-7-
B1;I1K-6-B1;I1K-5-
B1;0I1K-9-B1

TeopeTquCKHe BOIIPOCHI OK3aMCHAIITMOHHBIX OHMIIETOB:

1. OxapakTepu3yiHTe NpeMMyIlecTBa U HEJAOCTATKH
THIPABINYECKOTO, IIEKTPOMEXaHHIECKOTO M THEBMATHIECKOTO
HIpPUBOJA.

2. CrpykrypHas cxema I[Tl, e€ coctaBubie yactu. [IpuBenure

IpUMEpP CXEMBI YHEPTeTHYECKON ITOJICHCTEMBI, OXapaKTepu3ynTe eé
KOMITOHEHTHI.

3. CrpyxkrypHas cxema I'TI, e€ coctaBuble uacTu. HazoBute
KOMIIOHEHTBI OJTHOM W3 HUX (BCEX).

4. Kaknmu criocobamu obecriednBaeTcsi CHHXPOHHOCTE PaOOTHI
HECKOJIPKHX HCIIOTHUTEIBHBIX MeXaHN3MOB. [IpuBeuTe cXeMsl.

5. Kakumu criocobamu mpou3BoauTCs (pUKCaIys
UCIIOJIHUTEIBHOTO OPraHa B 3aJJaHHOM I10JI0-)KEHUH, IPUBEANTE CXEMBL.
6. OxapakTepu3yiiTe MpUHINAN PadOTHl 3aMKHYTOI
THIPOCUCTEMBI, IPHBEAUTE CXEMBI.

7. Omminre 0coO0eHHOCTH (PYHKIMOHUPOBAHUS

nporopuuoHaigsHoro '], mpuBeauTe MpuMepsl MPUMEHEHHS,
npumensemsle 'A n ux YI'O.

8. OxapaxkTepu3yiTe MPUHIHUI PaOOTHI HIEMEHTOB
nponopronansHoro I'TI (I'P, KH).

9. Kak ncnonesyercs k03¢ GHUINEHT MyIbTHILTHKAINH TIPH
pacuére aasneHui B nonoctax I'L] moakiroueHHbIX NOCIe10BaTEIBHO.
10. Kakumu criocobamu KOMIIEHCUPYETCSI KPATKOBPEMEHHOE
yBenuuenue pacxona PXK B ruapo-cucreme. C kaxoii nenbio B ['T1
MPUMEHSIOT HAIIOJTHUTENbHBIC KIalaHbl. [IpHBeANTe CXEMBI.

11. Onumure 0COOEHHOCTH KOHCTPYKIMH, (PYHKIMOHUPOBAHUS
1 YT'O nponopiyoHaabHbIX PErYJISITOPOB PACX0/a.

12. OnmmnTe 0cobeHHOCTH KOHCTpYKInH, I'TI ¢ mpoccensHBIM |
00BEMHBIM PEryIHPOBAHIEM, IPUBECTH UX KOHKPETHBIE TPUMEPBI.

13. OnuImuTeoco0eHHOCTH (QYHKIIMOHUPOBaHus ciessiero 111,
[IPUBECTH IIPUMEPHI IpUMEHe-Hus, npuMeHsieMble A u ux YI'O.

14. UeM oTiIMYaeTCs MPUHIUI PaOOTHI APOCCETUPYIOIETO
pacnpenenuTens OT MPUHIUIA PadOThl HANPABISIOIEr0
pacnpenenurens?

15. Kakue BUIBI PErylIUpyOMIUX aNIapaToB IPUMEHSIOTCS B
THIPOIPUBOAAX C LEIBIO OCYLIECT-BICHHS IPOCCEIBHOTO YIPaBICHUS?
B 4em 3akirouaercs CyIIHOCTb APOCCENBHOIO yIpaBiie-Hus B

TUPONPUBOAAX?
16. Kaxkoit mpuBoj Ha3bIBaeTCs CTAOMIHM3HPOBAHHBIM?
17. Kakoil npuBox Ha3piBaeTcs Clemsmum?

[IpakTHueckne 3aqaHus SK3aMEHAIMOHHBIX OMIIeToB (00IIHe
(hopMyITHPOBKH):

1. [To xakoif MeToauKe MPOU3BOIUTCS PACUET EMKOCTH
ruapodaka (Ha mpumepe)

2. Ilo xakoil METOAMKE MPOU3BOAUTCS Pacu€T JUaMeTpa
TUIPOJIMHUM (Ha IpUMepe)

3. ITo xakoil MeToaMKe MPOU3BOAUTCS PACUET TMAPOIUHUU Ha
YCTOWYHMBOCTH K THAPO-yIapy (Ha mpumepe)

4. Ilo xakoil METOAMKE NPOU3BOAUTCS PACUET yCHIIMS,
paszBuBaemoe I'l] (Ha mpumepe)

5. Ilo xakoil MeToaMKe MPOU3BOAUTCS PACUET TMAPOJIIMHUM Ha
YCTOWYMBOCTH K THAPO-yAapy (Ha mpumepe)

6. [lo xakoil MeTOIMKE MPOM3BOAUTCSA PacU€T MOTEPh B
ruapocucrTeMe (Ha mpuMepe)

7. Ilo xakoil MeToauke nmpousBoauTcs pacuér pacxona PXK B
I'l (na npumepe)




KM4

TecToBbIE BONPOCHI
U 3aJaHus IS
IIPOBEJECHUS 3TAIIOB
IIPOMEKYTOYHOI
aTTecTanuu B popme
KOMITBIOTEPHOTO
TECTUPOBAHUS

OIIK-9-31;011K-9-
V1;0I1K-9-B1;[TK-3
-BI;[IK-3-V 1;TTK-3-
31;1IK-5-31;1TK-5-
B1;[IK-5-Y 1;TTK-6-
31;TIK-6-B1;TK-6-
V1;[IK-7-31;TTK-7-
Y1;[IK-7-B1

1. [IponopuuoHansHble pacupeAeIuTeNd NpeAHa3HAYeHbl IS
a) PeryJHpPOBaHUSA CKOPOCTHU JIBIDKCHUS PaboUeii )KUAKOCTH;
0) M3MeHEeHH HAIIPABJICHUS [TOTOKA M Pacxofa pabodeil sKUIKOCTH;
B) H3MEHEHHS YPOBHS JIABIICHHS B TUAPOCUCTEME;
') CHHXPOHHU3AIMU XO/a IITOKOB THAPOLIIAHIIPOB;
1) IpeIOXPaHeHUS THIPOCUCTEMBI OT TIePerpy3Ku.
2. I'mapo3aMok CIty>KUT IS
a) MPOIyCKaHus padovelt )KUAKOCTH TOJIBKO B OTHOM HalpaBlICHUH;
0) CHHXPOHHU3ALUH JBHXCHHS UCIIOJHUTEIBHBIX OPTaHOB;
B) Ha/ISKHOT'O 3aKPBITHS ITOJIOCTH THIPOIBUTATEINS TIPH
pasrepMeTH3auH THAPOCUCTEMBI;
I') TIOCTICIOBATEILHOTO BKIIFOYCHHS HCIIONHUTEIBHBIX OPraHOB;
1) KOHTPOJIS BEJIMYHMHBI TIepEeMEIIeHHs pabodyero opraua.
3. [IpenoxpanuTenbHBIA KJIanaH CIYKUT JJIS:
a) I3MEHEHUsI HallpaBJIeHNs IOTOKa paboueil JKUAKOCTH;
0) KOHTPOJISL YPOBHS JaBJICHUS B THIPOCUCTEME;
B) MIPEAOXPAHEHUS THAPOCHCTEMBI OT H30BITOYHOTO IABIICHNS;
T') pa3feNneHns II0ToKa pabouel >KUAKOCTH Ha JBa U Ooree;
1) COeAMHEHUS IOTOKOB paboueii HUIKOCTH B OIUH MOTOK.
4. Jlpoccenb CIyKuT JUIs:
a) COeIHEHMS ITOTOKOB pabouei )KUAKOCTH B OIWH ITOTOK;
0) KOHTPOJISL YPOBHS JaBIeHUS paboueil »KUAKOCTH;
B) PEryJIMPOBaHMs CKOPOCTH ABM)KCHHS pab0Yero opraua;
T') I3MEHEHHSI HaIlpaBJICHHsI TIOTOKa paboUei )KUAKOCTH;
Il) CHHXPOHH3AIIMHU X0JIa ITOKOB ABYX THIPOLIMIHHAPOB.
5. PenykuuoHHpli KianaH npeiHa3HayeH JUis:
a) PeryJMPOBaHUS CKOPOCTH JIBIDKCHUS pab0vero opraHa;
0) KOHTPOJISL YPOBHS IaBJICHUSI pabodeil )KUIKOCTH;
B) U3MCHEHHUS HAIPaBICHUS MOTOKA pabodeil KUIKOCTH;
I') IOAACPKAHUS yCTAaHOBJICHHOTO YPOBHS IABJICHUS, CHUYKEHHOTO 110
OTHOIIICHHUIO K JJABJICHHIO, CO3/1aBAEMOMY HACOCOM;
Il) COSIMHEHHS IOTOKOB paboueid KUIKOCTH B OJTUH MOTOK.
6. Hacoc npennasnauen is:
a) BpaIleHus pabodero opraHa;
0) mpeoOpa3oBaHUs MEXaHUIECKON SHEPTHH MPUBOTHOTO JIBUTATEIIS
B DHEPTUIO [TOTOKA pabodelt KUIKOCTH;
B) MepeMeIIBaHus paboUeil )KUIKOCTH;
T') TIepeavy BEIXOJHOMY 3BEHY BO3BPATHO — ITOCTYMATEIHEHOTO
JIBYKEHYIS
1) \3BMEHEHUs HallpaBJIeHUs MOTOKa paboyeid HUIKOCTH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

[IpoBepsiemble
Kog HasBanue
WHIIKATOPHI Coneprkanne padoTHI
paboThI paboThI N
KOMITETEeHIIN I
P1 JlabopaTopHas OIIK-9-Y1;0IIK-9- |1. Hens n 3amagm paboTEHIL.
pabota Nel. BL;IIK-3-VL;IIK-3- | 2. MosxHO I (PUKCHPOBATH IOJIOKEHHE IITOKA
Ynupasienue B1;IIK-5-Y ;IIK-5- | ruapomunuaapa 6e3 rugpo3amka?
TTOJIO’)KEHUEM BL;IIK-6-Y 1;ITK-6- | 3. Kakoit pacnpenenurenb HEOOXOIUMO HCIOJB30BATh B CXEME
BBIXOJTHOT'O 3BE€HA BL;IIK-7-Y1;IIK-7- | c rugpo3amkom?
HCIIOJIHUTEIILHOTO B1 4. IIpu BBINONHEHUM, KAKUX 3a]a4 CIENyeT IPUMEHATh
MeXaHHU3Ma. THUIPO3aMOK?
5. JlaiiTe Ha3BaHHWE BCEM 3JIEMEHTAM CXEMBI.
6. OnumuTe TPUHIUIT PAOOTHI CXEMBI.
P2 JlaboparopHas OIIK-9-Y1;0IIK-9- | 1. Henp u 3amaun paboTEL.
pabota Ne2. B1;IIK-3-Y1;ITIK-3- | 2. Jaiite onpezaeneHus JJaMUHapHOMY U TypOyJIEHTHOMY
Uzyuenne BL;IIK-5-Y1;I1IK-5- | pexxumam TeueHus! )KUA-KOCTH.
XapaKTEpUCTHK BL;,IIK-6-V1;IIK-6- | 3. Kak ctpositcst rpadukn 3aBUCHMOCTH TIaJIeHUS TaBJICHUS OT
TpyOonpoBoaa U B1;IIK-7-Y I;IIK-7- | pacxona.
JIpocces. B1 4. OOBsICHUTE MOTEPH NAaBJICHHS MPHU MOCIEIOBATECIEHOM
TIOAKITIOUCHNH THPO-aIlnapaTos.
5. JIjis 9ero cIay>XuT Apoccels?
6. UTo MpOUCXOAMUT C BA3KOCTBIO JKUAKOCTH MPU U3MEHEHUU
JaByieHus?
7. HazoBuTe onTumanbHble CKOPOCTH TEUEHUS >KUIKOCTH IS
pa3HbIX JABICHUN U PA3HOIO TUIIA IUHUH.
8. Yro mpou3oiiner, eciu CKOpOCTh OyIeT MHOTO MEHbIIE

pekoMeHryemoit? A eciu 6ombime?




P3

JlabopaTopHas
pabota Ne3.
Wzyuenue
XapaKTePUCTUK
Hacoca u HK

OIIK-9-Y 1;0TIK-9-
BI;[IK-3-Y I;TTK-3-
B1;ITK-5-V 1;TTK-5-
B1;[IK-6-V 1;TTK-6-
BI;[IK-7-Y I;TTK-7-
Bl

1 Henp u 3agaun paboTHIL.

2 IepeuncnuTe BUABI KINANaHOB M OXapaKTEpU3YHTE HX.

3. Ilepeuncnure BUABI HACOCOB M OXapaKTEpU3YHTE UX.

4. UYem obecreunBaeTCs M yCTAaHABIMBACTCS MAKCUMAIBHOE
JlaBlieHHe B ruapocucreme?

5. Ha3zoBuTe 0COOEHHOCTh COBMECTHON pabOTHI B
THIPOCHCTEME O00BEMHOTO HEPETyJIHPYeMOro Hacoca M HaIllOpHOTO
KJIaIaHa.

P4 JlaGopartopHast OIIK-9-Y1;0IIK-9- | 1. Henp 1 3agaun paboThl (10 KaXKIOH cxeme).
pabota No4. BL;IIK-3-V1;ITK-3- | 2. Kakumu criocobamu MOKHO yBEITUYUTD JaBJICHUE Ha
[IpeobpazoBanue B1;TIK-5-YI;IIK-5- | mopuine?
JaBJICHUS Ha B1L;IIK-6-V1;IIK-6- |3. Uro Ttakoe K0d()(HUIMEHT MYyJIbTUILTHKAIIN?
MTOpIITHE. BI1;IIK-7-Y1;IIK-7- |Cxema 1
CxUMaeMoCTh B1 1. [Touemy moOBBINIEHHE NABICHUH B THAPOCHUCTEME
KHUJIKOCTH. CKa3bIBAETCS Ha TOYHOCTH TTO3UIIMOHUPOBAHHS BBIXOAHOTO 3BeHA?
2. Uro takoe K0d)(HUIHEHT 00BEMHOTO CXKaTHS?
3. 3a cyer Yero MPOUCXOAUT CKaTHe pabodeil KUIKOCTH?
4. Kaxk mposiBisiercst 1 ueM 00yCIIOBIICHA CKUMaeMOCTh
paboueii xugKocTH?
Cxema 2
1. JlaliTe onpeneneHre BCEM 3JIEMEHTaM CXEMBI.
2. OnumuTe METOINKY ONpeneneHus Kod(phHuIneHTa
MYJIbTHILTHKALINY.
3. Kak MOXHO onpeaenuTts AUaMeTp MOpIIHS, 3Has AUAMETp
nIToKa?
4. INouemy 3kcrepuMeHT HEOOXOAMMO MPOBOAUTE 3 MM Ooiee
pa3 Ha OJTHOM U TOM >K€ JaBJIeHUN?
Cxema 3
1. UeM 0OYCIIOBIICHO JBIXECHHE ITOKA TIOCIIE BBHIKIIOUEHHS
Hacoca?
2. B yeMm npuunHa pasnuuus 3HaU€HUH MPOCATKH, NOTYUEHHBIX
PacUYeTHO M 3KCIIEPUMEHTATBHO?
3. Kak MOXHO BBIIYCTUTb JIMIIHUAN BO3AYX U3 KaMep
THUAPOLMINHIpA?
4, B kakux ciydasx C)KMMaeMOCTBIO MOXKHO TpeHeOpedh, a B
KaKuX HeJb3s1?
P5 JlaboparopHast OIIK-9-Y1;0IIK-9- | 1. Henp u 3agaun paboTEL.
pabota Ne5. B1;IIK-3-V1;IIK-3- |Cxema 1
Ynpasnenue BL;IIK-5-VI;IIK-5- | 2. HazoBuTe KiTanmaHbl, HCITOIL30BaHHEIC B cXeMe. B yem ux
YCHJIMEM Ha B1;IIK-6-Y1;IIK-6- |cxoncTsa u pa3nu-uns?
UCIIOJIHUTEIBHOE BL;IIK-7-Y L;IIK-7- | 3. Kakue penyknuoHHBIE KIIanaHbI 6ojiee pacIIpOCTPaHEHbI?
3BEHE B1 OOBsSICHUTE IPUYHU-HY.
THIIPOTIPUBO/IA. 4. OOBsICHUTE TPUHIIUATT paOOTHI THIPOCXEMBI, TAHTe Ha3BaHUS
BCEM €€ DIIEMEH-TaM.
5. K yemy mpuBeayT cKauku aBIIEHHs WM HOBBILICHUE
JIaBJICHUS CBEPX yCTa-HOBJICHHOM BEIMYMHBI B KaHAJIE PELYKLIUOHHOTO
KJanasa?
Cxema 2
1. Kakum 00pa3oM MOXKHO 00€CHCYHTh B CUCTEME JIBa YPOBHS
naBjieHus?
2. IloueMmy MCIONB30BaH PEAYKUUOHHBIN KIIallaH, a HE
PEIOXPaHUTENbHBINA?
3. Ecnm B mpeanoxeHHON cXeMe pean30BaTh 0OpaTHBIA XO[
MOPIIHS, KaKHUM 00pa3oM HEOOXOAMMO 10paboTaTh cxemy?
P6 JlaboparopHas OIIK-9-V1;0IIK-9- |1. Henb u 3amaun paboTEHL.
pabota Ne6. B1;IIK-3-YV;IIK-3- | 2. Uro Takoe MpOonOpILHOHATIBHBIN THAPOIPUBOL?
Uzyuenue paboTsl BL;IIK-5-Y 1;ITIK-5-  |3. Yro Takoe MpoJIMBOYHAs XapaKTEPUCTHKA KiaraHa?
nponopuuonansHoro | BL;ITIK-6-YI;IIK-6- | 4. B uem ocHOBHOE oT/iHMuYME THApPOANIIAPATOB C
HanopHoro kranada. |BLIIK-7-V1;IIK-7- | nponopiuoHaabHBIM yIpaBieHHeM?
B1 5. 2. C moMouipio 4ero peau3yercsi yIupaBicHHE
MPOTIOPITUOHATEHBIX THIPOAITIAPATOB?
6. HazoBuTe OCHOBHBIE 3KCILTyaTallUOHHBIE XapaKTEPUCTUKU
HATOPHOTO KJIafaHa ¢ MPOMOPIHOHATBHBIM yIIPaBICHUEM.
7. Jl1s yero ucnonb3yercs HAOPHBIN KianaH ¢

TMPONOPIMOHAIBHBIM praBJIeHI/IeM?




P7 JlaGoparopHast OIIK-9-Y1;0IIK-9- |Lenp u 3anaun paboOTHL.
pabota Ne7. B1;TIK-3-VI;TIK-3- | 2. Yro takoe ¢yHkuus PAMITA?
Nzyuenue paboThl BL;IIK-5-YV1;IIK-5-  |3. B uem nmpeumyiecTBa pacnpenenurenei ¢
npomnopuuoHansHoro | BL;IIK-6-YI;IIK-6- | mponmopnroHaIbHEIM yIpaBICHAEM?
rugpopacnpenenute | BLIIK-7-V1;IIK-7-  [4. Kak MOXHO 100UTBCS pa3nuyuusi B CKOPOCTSX BpAILEHUS
s B1 TUIPOMOTOpPA B OJIHY CTOPOHY U JIpyryro?
5. 3a cyeT uero peanusyercs IUIABHOE PEryJIMpOBAHUE
P8 Jomamnsist pabota OIIK-9-B1;IIK-3- B niepBoii wactu paboThl HEOOXOUMO BBITIOIIHUTH KOHCIIEKT 00BEMOM 5
B1;IIK-5-B1;IIK-6-  |-7 cTp.:
B1;IIK-7-B1

- UL BAPHAHTOB |-7CHCTEMAaTH3UPYIONIINHA BCe KOMITOHEHTHI, KOTOpBIE
BO3MO>KHO UCIIOJIb30BaTh B YKa3aHHOU B BapuaHTe nogcucreme I'TI,
MPUBECTH UX KOHKPETHBIC IPUMEPHI U OCHOBHBIC XapPaKTECPUCTUKH.

1. DHeproodeceunBaroIas mojacucremMa (6e3 moapooHOro
omrcaHuA amaparos padpuanposanus PXX u napopmanmonnoi
MOJICUCTEMBI).

2. DHeproobecneunBaroias noacucremMa (6e3 moapooHOro
OITHCAaHMS HACOCOB, 0AKOB U PETYIATOPOB TABICHHUS).

INoxcucrema ympaBieHUS: - HAIPABIISIONIIE alapaThl
INogcucrema ympasnenus - ['A ynpaBIsiomue JaBIcHHEM.
[Toncucrema ympasnenust - ['A ynpapustolye pacxoaom.
WudopmarmonHas moacucTemMa.

VcnionHuTeNbHAS MOJCUCTEMA.

Nownhkw

- 715 BapuaHToB §-14.

8. IIpuBecT XapakTepUCTUKU COBpeMeHHBIX BUIOB PIK,
TpeboBaHHs K HUM,IPUBECTH UX KOHKPETHBIE IPUMEPHI.

9. Omnmcarb ocobeHHOCTH KOHCTpYKIuH, I'TI ¢ apoccensHBIM 1
00BEMHBIM PETyITHPOBAHIEM, IPUBECTH MX KOHKPETHBIC TPUMEPEI.

10. Omnucatb 0COOCHHOCTH (DYHKIIHOHUPOBAHHS
npomnopuuoHanbHoro I'TI, mpuBecTH mpuMephbl MPUMEHEHUS,
npumensiemsle 'A n ux YI'O.

11. Omnmcatbs 0COOCHHOCTH KOHCTPYKIUH, (YHKIMOHHPOBAHUS H
YT'O nponopluoHaIbHBIX KIAaMaHOB JAaBICHUS.

12. Omnwcatb 0COOCHHOCTH KOHCTPYKIUH, (QYHKIIMOHUPOBAHUS H
VYT'O nponopluyoHanbHbIX THAPOPACIPEACTUTENEH.

13. Omnucatb 0COOCHHOCTH KOHCTPYKLUH, (YHKIMOHHPOBAHUS H
VYT'O nponopioHanbHbIX PETYISATOPOB PacXoa.

14. W310uTh 0COOCHHOCTH (DYHKITMOHWPOBAHHS CIEISIIETO
I'TI, mpuBecTH npuMepsl NpUMeHeHHs, npuMensembie A u ux YTO.

15. Omnucars cnocoObl MOHTaxka I'A, Buabl ncnoaHenus ['A 1o

3TOMY KPUTEPHIO.

Bo BTOpOii YacTu paboThl HEOOXOAUMO BBIMIOIHUATH PACUET HICMEHTOB
I'TI:

- COCTaBUTH MPHUHITUITHAIBHYIO U CTPYKTYpHYIO cxemy ['TI co
cnenupuKanen;

- pacueT ruaPOIMIHH/IPA;

- OMpeeNIeHIE POXOAHBIX CEUYCHUH M TOJIIUHBI CTCHKH
TpyOOIPOBOIOB (B COOTBETCTBHH C ONTHMAIBHBIM PEKHMOM TEUSHHUS
PXK);

- BBIOOp THAPOAMIIAPATypPhl YIIPABICHHUS CHCTEMOH;

- BEIOOp Hacoca;

- pacueT BMECTUMOCTH THAPOOAaKa.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT MPH UCIIONB30BaHUH CICIYIOIINX 0053aTeIbHBIX (HOPM KOHTPOJIS:

1). BeimonHeHne U 3ammTa 1a00paTOpHBIX paboT B BHJIE YCTHOTO OIIPOCa IT0 KOHTPOJIBHBIM BOIIPOCaM;

2). BemmonHeHre KOHTPOJIBHONW pabOTHI BO3MOXKHO IIMCHMEHHO B ayIUTOPHH TI0 BOIIPOCAM MM B BUJIE KOMITBIOTEPHOTO
TECTHPOBAHHUS MO TECTOBBIM 3a1aHusaM B cpene LMS Canvas. Hwxke npeacraien obpasen ouinera ajsi KOHTPOIbHOM paboThL.

®denepanbHOe TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIFHOE YIPEKICHHE BEICIIETO IPOECCHOHAIEHOTO 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKUI YHUBEPCUTET «MUCuC»
Hootpourkuit pumman

Kadenpa Metammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

KOHTPOJIbHAS PABOTA Ne 1

BWJIET Ne O

Jucuumuinza: «'uIponpuBoa U THAPO-, IHEBMOABTOMATHKA METAJLITY PrUU€CKOro MPOU3BOCTBA»

Hampasnenne moaroroBku 6axanaBpos: 15.03.02 TexHomormyeckne MaIiHb # 000pyI0BaHUE

®dopma 00ydeHUsI: OuHAas

®dopma npoBeAeHUs] KOHTPOIBHOM pabOoThl: MUCbMEHHAS

1. TlepeuncanTs 1 KPaTKO OXapaKTEPH30BaTh THAPABINYECKOE 000PYIOBaHIE BCIIOMOTaTEIBHBIX [[EXOB METAJUTY PrHYecKOro
TIPON3BOJICTBA.

2. OnuumTe METOIbl KOHTPOJISL YUCTOTHI Padoveil JKUAKOCTH.

CocraBui: A.B. Hedenos
3aB. Kagenpoit MTuO A.H. lTanoBanos

TecTs! UIs 3aUTH KOHTPOJIBEHOH paboTHI reHepupyroTes cucteMoir LMS Canvas 3 6aHKa TECTOBBIX BOIIPOCOB U 3agaHuil. Tect
cocrouT u3 10 Teopermueckux Bompocos (1 0ajt 3a mpaBUIIBHBIN OTBET) U 2-X 3a1a4 (5 Oauta 3a mpaBWIIBHEIN OTBET). Bpems
MIPOXOXKAECHUSI TeCTa OrpaHHueHO - 30 MUHYT.

ITpomexyTounas aTTecTarys o Y J[ oCyImecTBiIsIeTcs IPH NCTIONB30BAHUH CIICTYIONINX 00s3aTeNIFHBIX (GOPM KOHTPOJIS:
DK3aMeH, KOTOPBIH MOXET IIPOBOAUTCA B YCTHOH (hopMe 1o OmineTaM, BKIFOUAIONIIM TEOPETHUECKUE BOIIPOCH! U 3a1a4H,
OXBaTHIBAIOIME BCe pa3zaensl Y I, win B TECTOBOM (opMe Mo TeCTOBBIM 3aaHusIM B cpeae LMS Canvas.

Hioke nipencrasiieH oOpaser 3K3aMeHAIIMOHHOT0 OmIeTa.

MUHHCTEPCTBO HAYKH U BBICIIEro odpa3oBanus Poccuiickoit deneparun

(enepampHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE BRICIIIET0 00pa30BaHHs

«HanmoHaneHBIN HCCIeN0BaTEIbCKIA TeXHOMOTHIecKuil yHuBepcuteT « MUCuCy»

HOBOTPOULIKUI ®UITUAT

Kadenpa MeTamurypriudeckux TEXHOJIOTHA U 000y TOBaHHS

BUJIET K DK3AMEHY Ne 0

JucunmumHa: « uIponpuBOa U TUAPO-, THEBMOABTOMATHKA METAJLTY PrHUECKOT0 MIPOU3BOICTBA»

Hamnpagsnenue noarotoBku 6akanaBpos: 15.03.02 "TexHomoruueckue MauHbl 1 000pyaoBaHue"

®dopma 00yUeHUs: OuHAast

®dopma poBeACHUS dK3aMeHa: YCTHAS

1. OxapakTepusyiiTe NpeuMyIIecTBa U HEAOCTATKU THAPABINYECKOr0, HJIEKTPOMEXaHUUECKOTO U THEBMAaTHYECKOTO IPHUBO/A.
2.Kakumu criocodaMu KOMIIEHCUPYETCsl KpaTKOBpeMeHHoe yBenmueHue pacxona PXK B ruapo-cucreme. C kakoi memnpro B I'TI
MPUMEHSIOT HAIOJIHUTEIbHBIE KIamaHbl. [[puBeIuTe CXEMBI.

3agauga. [To kakoit MeTonuke mponsBoauTcs pacdéT pacxona PXK B I'Ll (Ha mpumepe)

CocraBui: A.B. Hedenos

3aB. kadeapoit MTuO A.H. llanosasos




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpoMesxyTouHas aTTecTanus 1o AUCHUILTHHE IPEAyCMOTpeHa B (hopMe 3K3aMeHa.

Jnst ycremmHol caaun sK3aMeHa HeoOXOANMO BBITIOJIHEHUE CIECAYIOINX YCIOBHIL:

1. BeimonrHeHHe | 3a1UTa BeeX MPeyCMOTPEHHBIX 110 AUCIUIUIMHE JTa00paTOpHBIX paboT (CHCcTeMa OICHHBAaHHA "'3aBepIICHO/HE
3aBepIeHo")

2. BeinonHeHue Bcex NpeAyCMOTPEHHBIX 110 TUCHUIUIMHE MPAKTUYECKUX 3aHATUH (CHCcTeMa OLIEHUBAaHUS "3aBepLIeHO/HE
3aBepuIeHo")

3. BrInonHeHNe ayANTOPHBIX KOHTPOIBHBIX padot (rm Tecta B LMS Canvas)

4. BeInonHeHne JOMAIIIHETO 3a1aHHUsI.

CucremMa OLleHUBaHMUS:

1. BeimonHeHre 1 3aIIMTa BceX MPEAYCMOTPEHHBIX 110 TUCIUIUIHHE JTa0opaTOpHBIX padoT: OIleHKa "'3aBepieHo" mpearnoaaraer
3alMTy 00y4YaroMUMCs MPEoJaBaTeNio KaX 10l MpeABaPUTENbHO BHITOTHEHHOHN 1abopaTopHoii paboTel. Ha 3amure
00y4JarOIIUiics MPEIOCTABIAET OTYET, ODOPMIICHHBI B COOTBETCTBHH C TPEOOBAaHUSIMH, YKa3aHHBIMH B 1a0OpaTOPHOM
MpaKTHKyMe, H YCTHO OTBEYaeT Ha BOIIPOCH IpernoaasaTels (4-5 Bompocos 1o Teme 1abopatopHoii padotsr). Pabora cunTtaercs
3AIUILEHHON, ecIi 00yJaroImuiicss OTBETHI Ha 3-4 BOMPOCca BEPHO U Pa3BEPHYTO.

2. BeinonHeHue BceX NpeAyCMOTPEHHBIX 10 TUCUUIUIMHE MPAKTUYECKUX 3aHATHUI: OlleHKa "3aBepLIeHo" mpeanonaraer crady
00yJaroIMMes IPEroAaBaTenio ohpOPMICHHOTO OTYETA 110 KAXKIOMY ITPaKTHUSCKOMY 3aHATHIO. OTUET CUUTACTCS IIPHHATHIM, €CITH
OH COJICP)KUT: UCXOAHBIC JAHHBIE, COOTBETCTBYIOIINE 3aJAHHOMY BapHaHTY; BEPHOE PEeIIeHHE C 000CHOBAaHMSIMHI/KOMMEHTAPUSIMH;
HaJm4ue cxeM (pu HeoOXOJUMOCTH); OTBET MJIU BBHIBOBI.

3. Bemmonnenue tectoB B LMS Canvas

OrneHrBaHue Pe3yIbTaTOB MPH TEKYIIIEM KOHTPOJIE YCIIEBAEMOCTH MPOM3BOAUTCS 10 10-0apHOM mIkae.

10: OOy4Jaromuiicss KOPPEKTHO BBHITIOIHSCT 3a/IaHIEC

8-9: O0yH4aronmmiicst BEITIONHSET 3aJaHHE C HE3HAUYUTEIHLHBIMH OITHOKaMHU

5-7: O0Gyuarommiics MIET 10 KOPPEKTHOMY ITyTH BBIIIOJIHEHHS 3aJ]aHHs1, HO JIOITyCKaeT Cepbe3Hble OLIMOKHU B IpoLecce.
1-4: OOy4aroIuiicst 3HAET JIUIIb HEKOTOPBIC aCIIEKThI BBIOJIHEHHS 3aaHUs

0: OOyuaronuiicst He IPUCYTCTBOBAT HA KOHTPOJIBFHOM MEPONPHATHH (0e3 yBaXUTEITHHON IIPHYIHBI)

Taxum 00pa3oMm, 3a KaXKIyI0 KOHTPOJIBHYIO U JIaO0OpaTOpHYIO paboTy cTyaeHT noaydaeT oT 0 1o 10 6anos.

ITo okoHUaHWH Kypca MOBOJUTCS UTOT PabOTHI CTYACHTA B TeueHHE cemecTpa (B % OT MaKCHMAaJIbHO BO3MOXHBIX 0aJlioB).
Hrorosas orenka (B %) ckiaapIBaeTcs U3 cieayomux noiei: 50% - sx3ameH, 25% - KOHTpobHEIE paboThl, 20% - mabopaTopHbie
pabotsbl, 5% - moceraeMocTh.

OreHKa B BEZIOMOCTB IIPOCTABIISAETCS 11O CISTYIOMINM 3HAYEHHUAM HTOTOBOH OIICHKH B %o:

Otmmyno: 86-100 %

Xoporo: 66-85 %

VY nosnersopurenbHo: 46-65%

Heynosnersopurensro: 0-45 %

Kputepuu sx3amena B popme TeCTUPOBAHUSL:

«OTimaHOY - momydenue 6omnee 90 % 6ayIoB IO TECTy MPH BHIIOIHEHUH TECTA 33 PErIIaMCHTHPOBAHHOE BPEMSI

«Xoporio» - momydenue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoxydeHue ot 50 1o 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAHHOE BpeMs
«HeynopnerBoputenbHo» - noiayueHue meree 50 % 0annoB 1o TecTy

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec

JI1.1 | C.H.backog,
C.AlBanos,
B.B.Touunkus u ap.

I'unponpuBon
METALTYPrHYeCKHX MAIIUH:
Vueb .mocobue

http://elibrary.misis.ru

JI1.2 |Ilog pen.
C.I1.Crecuna

T'uapapeivka, THIPOMALINHEL U
THIPOITHEBMOIPUBOL: Y4eb.
nocobue

M.: ULl «Axkagemus», 2007,

Marnuroropck: 'OY BITIO MI'TY, 2006,

JI1.3 |Ywnuenes H.A.,
Touunxun B.B.,
Hedenos A.B.,
Backos C.H.

['unpaBnuyeckuil mpuBoa 1
CpeACcTBa aBTOMATU3ALIH
METaJTypruuecKuX MalluH:
y4eOHUK

, 2017, www.nf.misis.ru ;
http://elibrary.misis.ru

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.1 |[VYxuu b.B. T'unpaBnuyeckue MalIvHEbL Mocksa: UJ] "®@OPYM": UTHOPA-M,
Hacocsl, BeHTUISATOPBI, 2011,
KOMIIPECCOPBI U THAPOIPUBOLL::
yaeOHOe ocobue
JI2.2 | A Allleitnax l'unpasnuka u M.: MI'1Y, 2005,
ruaponHeBMonpusos. Y. 1.
OCHOBBI MEXaHUKH )KUAKOCTH
1 Ta30B: Yueb.mocobue
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABHTEITH 3arnaBue Bubnmnoreka WznarenscTBO, rOf, 371. aapec
JI3.1 [A.B. Hedenos, B.B. Meroandeckue ykazaHusi K H® "MUCuC", 2014,
TouwmmkuH BBITTOJTHEHUIO KOHTPOJIBHBIX http://elibrary.misis.ru
paboT 1 TOMaNTHUX 3aJaHnH 110
JUCIUIUIHHE THAPABIMICCKOES
obopyaoBaHue
METaJUTyPrU4eCcKUX IEX0B:
Meroandeckue ykazaHus
JI3.2 | A6ayn C.B. Tunponpuson N HUTY "MUCuC", 2019,
TEXHOJIOTHYECKOr0 http://elibrary.misis.ru
000py10BaHUS: Ta00PaTOPHBII
npakTukyM Ne3543
6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKAIMOHHOIT ceTH « MHTepHET»
31 | Odummansnsrii caiitr HO HUTY "MUCuC" http://nf.misis.ru/
32 | Canvas https://Ims.misis.ru/
D3 | Onmexrponnas 6ubmmorexka HUTY "MUCuC" elibrary.misis.ru
24 | 9BC "YuuBepcuterckas bubmmoreka Onmaiin" biblioclub.ru
Cepust 00pa3zoBaTelbHBIX BUAcOpoarKkoB LunchBox https://www.youtube.com/c/lunchboxsessions/playlists
D5 | Sessions (aHrum. 513.)
CB0OOIHBII TOCTYIIL.
Cepust 00pa3oBaTeNnbHbIX BHACOPONIUKOB Engineering https://www.youtube.com/channel/UCxS0Ga0sAHX39LYkswivo
26 | Technology Simulation Learning Videos (anri. s3.) 3 g/playlists
CBobOoxHBII noCcTyTI
37
6.3 Ilepeuenb MporpaMMHOro odecneyeHus
1.1 |IIO Anrusupyc Kaspersky Endpoint Security ams 6m3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 |IIO Komnac 3D V18-19
I1.3 [IIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 | WinPro 7 RUS Upgrd OLP NL Acdmc
I.5 |IO 7-zip
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
nu.i Hayunas snextponnas ouomuoreka eLIBRARY (elibrary.ru)
M.2 |ba3a mogHOTEKCTOBBIX HAYYHBIX KYpHAJIOB H3aarenscTBa Elsevier (sciencedirect.com)
.3 |Enunas pedepatuBHas 6a3a JaHHBIX HayYHBIX MyOJIMKaUi (scopus.com)
.4 |HaunonanbHas 37eKTpoHHast 6nOiImnoreka (rusneb.ru)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune | OcHarenne
234 VYuebnas  ayamropus  quia  3aHATH | Kommberorep B cOope, 1 miT.
JICKIIUOHHOTO THIA, npakrrdeckux | Komonxu Genius SP-S110, 1 mT.
3aHATUI Beb-kamepa Logitech, 1 mt.

Okpan Lumien Eco Picture 200x200 cM, 1 mT.

IIpoekTop Acer ¢ moromoynbM Kperienuem P 5206(3D), 1
LIT.

Hocka yyeHndeckas, 1 mmir.

Cron yueHn4eckuid, 23 1.

Cryn yuennueckuii, 38 mr.




235 VYuebHas  aymamropus i 3aHATHH | CucremHsil 6ok AMD Ryzen 5 3600x8Gb, 1 mir.
JIEKLIMOHHOT O THIIA, npaktudeckux | Monutop LCD  LG21,522 MK430H-B  uepnsii  IPS
3aHATHH 1920x1080, 1 mT.

Komonku Genius SP-S110, 1 mr.

Beb-xamepa Logitech, 1 mt.

IIpoexTop Acer ¢ moromoynbM Kpemienuem P 5206(3D), 1
T.

Okpan Lumien Eco Picture 200x200 cM, 1 mT.

Vuennueckas mocka, 1 mr.

Yuenunueckuii ¢tomi, 23 mIT.

Crymn, 39 mir.
225 VYuebnass nabopatopus "l[mapasiamka u|YcranoBka igaboparopHas "Tuapasiuka" 0135000, 1 mr.
TU/IpaBIMYECKUi ipuBoa” VYcranoBka nadoparopnas "Kanenpka" 01340000, 1 mT.
JlaboparopHoe 00OpyZOBaHHE IUIS W3YYEHHS THAPABIUKA
IIPUBOIOB c MPOMOPIHUOHATEHBIM yIpaBlIeHHEM

21013400134, 1 .

VYcranoBka naboparopHas "Kanenpka" 04.2.3.0108, 1 mir.
Cron y4eHn4ecKuit, 61T.

Cryn, 12 mwr.

Jocka yuenuueckast, 1 mr.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCA

VBaxaemsblii cTyneHT! « ' MaponpuBoa ¥ THAPO-, THEBMOABTOMATHKA METAIIITYPIrHY€CKOr0 MPOU3BOJCTBA» — OIHA U3 BaXKHBIX
JUCITNIDINH, 0€3 TOHNMaHUs KOTOPOi HEBO3MOXKHO M3yUHTh CIICIHAIBHBIC AUCIAIUINHEI CJISIYIOIIEro CeMECTpa M BEIIOIHUTD
BKP. CnoxHOCTb €e 0OCBOCHHSI BO MHOTOM OIpe/eIsIeTCsl 3HAaUUTENbHBIM 00beMOM MaTepuaa, OOIbIIIM YHUCIOM CHEU(PUISCKIX
TEPMUHOB U TIOHATHI, B3aNMOCBSI3aHHOCTBIO C M3YUCHHBIMH JIMCUUIIMHAMY, KaK XUMUsL, pU3NKA, MEXaHHUKA KUIKOCTH U I'a30B,
JIeTaJId MAIIUH ¥ JPYTHMH.

J1s1 yCTIenHOro yCBOCHUS TEOPETHIECKOTr0 MaTepraia HeoOXOIMMO Pery IsIpHO MOCENaTh JICKINH, aKTUBHO paboTaTh Ha
MpPaKTHYECKUX 3aHATHUSX U 1aOOPATOPHBIX paboTax, IepeunTHIBATE JICKIIMOHHBIM MaTepual, 3HaYUTeIbHOE BHUMAaHUE yIEISTh
CaMOCTOSATENBHOMY M3Y4YEHHIO TUCLUTLIMHBL

YcnemHoMy 0CBOSHHIO Kypca TaKkKe TIOMOKET BEeJICHHE TEPMUHOJIOTMIECKOT0 CIIOBAps, YTO MO3BOJIMT OBICTpEe yCBaUBAThH
TEOPeTHYECKUH MaTepual, TPaMOTHO CTPOUTH CBOIO PeUb IPU YCTHBIX U MUCBMEHHBIX OTBETAX.

ITporpamMmMa QUCUMIIMHBI BKJIIOYAET JEKIMOHHBIC Ja00paTOPHBIC U NPAKTHYECKHUE 3aHSTHSI, BEIOJIHEHHE KOHTPOJIBHBIX paboT 1
JIOMAITHEr0 3aJaHHs.

Jomamrass paboTa OTIMYaeTcs 3HAYUTEIBHBIMH 3aTPpaTaMU BPEMEHHU M TPeOyeT OT CTyeHTa 3HAHWH JEKIIHOHHOIO MaTeprana, u
60mb110TO BHUMaHUSA. B CBSI3H € 3THM, IPU MIIAHUPOBAHUU CBOEH CaMOCTOSATENBHON PpabOTHI BaM CIEAYET YUUTHIBATh, UTO MIPOITYCK
JIEKLIIMOHHBIX 3aHATHI M HEBHUMATENbHOE OTHOIIEHUE K U3YyYEHHIO METOIMYECKUX YKa3aHUI CYIIECTBEHHO OCJIOKHUT BBIOTHEHNE
JIOMaITHeH paboTEI.

[ToaroroBka K BRIMONHEHUIO JOMAITHEH pabOThI 3aKTI0YaeTC B U3yUYCHUH COOTBETCTBYIOIIMX METOIUUECKHUX YKA3aHHH U
CTaHJapToB 110 oopMiIeHHIO paboT. OdopMiIeHHAs B COOTBETCTBHHU CO CTaHIApTaMH JOMAIHss paboTa caaercst Ha Kadenpy
METAJLTYPIHYeCKIX TeXHOJIOTHH 1 000pyaoBaHus. PaboTa cunTaeTcs BEINOIHEHHOH, €CIIM OHA 3aUTeHA MTPENoIaBaTeNIeM, BEAY M
3aHATHA.

3agaHue Ha BBITIOHEHHE JOMAITHEH paboTHI BBIIAETCS MPeroaBaTesieM, CpoK cady Ha MPOBEPKY — 3a 2 HeJelH 10
9K3aMEHAIIMOHHOH ceccuu. KoHCynbTauu 1o Borpocam, CBSI3aHHBIM C BBITIOJIHEHHEM JIOMalIHEel paboThl, TPOBOASATCS 10
COTTIACOBAHMIO C IPETIoaBaTelieM, BTy MM JTUCIUIUINHY, B COOTBETCTBHH C PACIIMCAHUEM BHIBEIIMBAEMBIM Ha CTEHE Kademphl
MTuO u na NHTepHEeT-CaliTe Ha cTpaHuIe kapeapst MTuO.

IMpakTUyeckue 3aHATUS MPEANONIAralOT UCIONIB30BaHKE CHENUATBHOI0 000PY10BaHMs, HAIPHMED, CTEHAA YHUBEPCATIbHOTO
ruapaBIngeckoro. Yacts paboT cBsI3aHa CO 3HAYUTENBHBIMHI 3aTpaTaMH BPEMEHH, KpOME TOT0, IS MX ITOJTHOIIEHHOTO BHIITOJTHEHUS
TpebyeTcs yuacTue B Hell HECKOIBKHX CTYAEHTOB MO PyKOBOACTBOM MperoaBateins. B cBa3u ¢ 3TuM, IpH INTAHUPOBAHUH CBOEH
yueOHOIT paboThI BaM CllelyeT yUUTHIBATh, YTO MPOIMYCK MPAKTUUECKOr0 3aHATHUS KpaliHe He JKeNlaTeNeH, Tak Kak CTyJICHT JIUIIaeT
ce0s MPAKTHYECKUX HABBIKOB PA0OTHI C THAPOOOOPYIOBAHNEM.

YdacTre B IPaKTHIECKHUX 3aHATHAX TPEOyeT OT CTYAEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH M CTIOCOOCTBYeT Ooiree
TIIyOOKOMY OCBOCHHUIO TEOPETUUECKHX MOJIOKEHUH U UX MPAaKTHYECKOr0 UCIONb30BaHMs. [0 HHANBUTyanbHBIM HCXOIHBIM
JIAHHBIM, BBI1aBAEMBIM B Hayaje MPaKTUYECKUX 3aHATHH, HEOOXOIUMO MPOBECTU CAMOCTOATENbHbIE PACUETHI M CAENATh BBIBOABI MO
TIOTyYeHHBIM pPe3yJIbTaTaM: O XapaKTepe MOMyYeHHbBIX JaHHBIX U 00 HX COOTBETCTBHUHU PeabHBIM ITPOU3BOICTBEHHBIM BEITMINHAM.
YroOs!I BaM OBUIO MHTEPECHEE H3YyYaTh AUCIUILUINHY, HEOOXOIMMO IPOCIICKUBATH B3ANMOCBS3b C BallleH CIIEIHAIFHOCTEIO,
HEO0XOJMMO MOCTOSIHHO PaCHIUPATH CBOM KPYTro30p, B 4eM OOJNBIIIYIO MOMOIIb MOXKET OKa3aTh METOANYECKasl IUTepaTypa.

HTorom u3yueHus: TUCHUIIMHBI sBIseTCs 9k3aMeH. [IoAroToBKa K 3K3aMeHy MO AUCLUILTHHE 3aKI0YAETCs B U3y4EHHN
TEOPETHYECKOTr0 MaTepraa 1o KOHCIIEKTaM JICKINH, HICTOYHNKAM OCHOBHOW ¥ JOTIOJTHUTEIILHON JINTEPATYPhI, BKIIIOYAst TEMBI
CaMOCTOSITEIBHOTO U3yUCHUS.

OcBoeHYE TUCLMILTMHBI TPEIoIaraeT Kak MpOBEACHHUE TPaUIMOHHbBIX ayIUTOPHBIX 3aHATHH, TaK U paboTy B JIEKTPOHHON
nHpopMaImoHHo-o0pazoBaTenbHOl cpene HUTY «MUCuCy» (3MOC), 9acThio KOTOPOH HEMOCPEICTBCHHO MPeAHA3HAYCHHOMN JITs
OCYIIECTBIICHHS 00pa30BaTEIFHOTO IpoIiecca ABIseTCs DIeKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Canvas. OH [0CTyIeH 1o
URL anpecy https://Ims.misis.ru ¥ MO3BOJIIET UCNIOIB30BATh CIIEHUATBHBIA KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00yueHHs U
JHMCTaHIMOHHBIX 00pa3oBaTenbHbIX TexHonoruid. LMS Canvas ncronb3yercst peMMyIeCTBEHHO JUIsi aCHHXPOHHOTO
B3aMMOJICHCTBHS MEXIY YIaCTHUKaMH 00pa30BaTeIBHOTO MTPOIecca IMOCPEACTBOM ceTh «IHTepHeT».

Urto06s! 3¢ GeKTUBHO UCTIONB30BaTh Bo3MoykHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIEITHO OCBOUTD AUCHHUILTHHY, HYKHO!




1) 3apeructpupoBaThcs Ha Kype. [1s 3TOro Hy KHO IepeiiTy 1o cchuIke ... JIOruH 1 napois CoOBIangaeT ¢ IOTHHOM U IapojieM OT
muHoro kabunera HUTY MUCuC;

2)B pyOprKe «B Haga10» 03HAKOMHTBCA C COIEPIKAHNEM Kypca, BOIIPOCAMH JIUISI CAMOCTOSTEIBHOM ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIuu, (POpMOH IIPOMEXYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPUSIMU OIIEHUBAHUS U 1. ;

3)B pyOpuke « Moy, 3aX0/sl B COOTBETCTBYIOIINE Pa3Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MelleHHbIe IpenoaaBareneM. B
T.4. NI0JIb30BAThCS IUTEPATYPOI, PEKOMEHAOBAHHON NpENogaBaTeNeM, NEPEXOS M0 CCHUTKAM;

4)B pyOpuke «brbIHOTEKa» BO3MOXKHO ITOIOMPATH IS BRIITOITHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIFHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) IUTEPaTypy, pasmemernyo B ObC HUTY «MUCucC;

5)B pyOpuKe «3aJaHus Hy>KHO O3HAKOMHUTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH ClauH, KpUTEPHIMHU
OLICHKU. B ycTaHOBIEHHBIE CPOKH BHIIIOIHUTH PabOTy(BI), HOATPY3UTH 311€Ch JKe IS TPOBEPKH. Y TOOHO Ha3BIBATh (hailir paboTHI
crenyrommM o0pa3oM (Ha3BaHME IpenMeTa (CokpamenHo), rpymnma, @10, nata akryanusauu (Ipy IOBTOPHOM Pa3MEIIEHHN)).
Hanpuwmep, ['maponpuBon u ruipo-, THEBMOABTOMATHKa METaJUTypruyeckoro mpousBoactsa Meanos M.M. BMT-22 20.04.2024.
Ecnu pabora copep XUt pUCyHKH, ()OPMYJIBI, TO C LEIbI0 COXPaHEHHs (POPMATHPOBAHUS €€ Hy>KHO IoArpyxath B pdf ¢opmare.
Pabora, moarpysxaemas sl IPOBEPKH, TOJDKHA:

- coZiepKaTh BCE CTPYKTYpPHBIC JIEMEHTHI: TUTYJIBHBIN JIUCT, BBEICHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
MPUIIOKEHUS (TMIPH HEOOXOJUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeUeHNE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsTH AHeH) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapHIX K
3aJlaHUIO PelieH3UI0. B Heil OH yka3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMeuanus. [Ipu Hanu4uu B peneHsuu
3aMeuyaHuil 1 peKOMEH1allui, Hy’KHO BHECTH TONPABKU B pabOTy, HOArPY3UTH €€ 3aHOBO JUIs TIOBTOPHOM MpoBepkH. IIpu sTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX TOIDKHO OBITH BBITIOIHEHO 3a1aHne. IIpi HapyIIeHHH CPOKOB, yKa3aHHBIX
IperojaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pab0OTy OCTaeTCsl, HO CUCTeMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HeE TOIydUTCS;

6)B pyOprKke « TecTs IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHall, pa3MeNIeHHEIH B pyOprke « Moy,
7)B pyOpuke «OLEHKI» OTCIIEKHUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsSBICHUS» YNTATh OOBABICHUS, pa3MelaeMble IpernoiaBaTeieM, 1aBaTb 00paTHYIO CBA3b;

9)B pyOpuke «O0Cyx’IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CY>KIAIOTCs OOIIME MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMITsl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITONb30BaHa IS B3ANMHON TIPOBEPKH;

10)IposBIATE PEryNApHYI0 aKTUBHOCTH Ha Kypce.

[TpenMyecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBUS MEX/y yYaCTHUKaMH 00pa30BaTEeIbHOrO MpOoLiecca MOCPEACTBOM CETH
«HuTeprer» ucnonpzyercs Microsoft Teams (MS Teams). UT0OBI MOJHOLIGHHO MCIIONB30BATh €I0 BO3MOXKHOCTH HYKHO
yCcTaHOBUTH NpuiokeHne MS Teams Ha nmepcoHanbHBIN KoMITbioTep U TenedoH. CtapocTaM HyXKHO co3aTh rpymry B MS Teams.
Yu4acTue B rpymme no3BoiseT:

- CIIyLIaTh JIEKINY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOaBaTelIeM, 3a/1aBasi eMy BOIPOCH! MM OTBEYAasl Ha €ro BOIIPOCHI B 00IIEM YaTe IPYIIIHI B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISITH COBMECTHYIO paOOTy HaJ TOKyMeHTaMU (BKJaka «Daiibl).

[Ipu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOW KaMepOoH.
HckntodeHne — ecity MpernoiaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnuMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.

[Ipn npoBeneHNH JIEKITMOHHO-TTPAaKTHYECKHUX 3aHATHI BEeTCs 3aiCh. DTO JaeT BO3MOXKHOCTE IIPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPUCYTCTBUS HA HEM WU IIPU HEOOXOAUMOCTH BHOBb OOPATHTCS K MaTePUaly U 3aHOBO €TI0 IPOCMOTPETh.




