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IIporpammy coctaBui(n):
x.m.n., loy., E¢ppemos /I.b.;/loy., Dopmynamos A.H.

Pabouast nporpamma
HNHKMHMPHHT THAPONPHBO/IA TEXHOJOTHYECKUX MAIIIMH
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazoanust «HarmoHansHbIi ncce10BaTeIbCKUH
TexHoJorudeckuit yausepcutet « MU CuCy» mo HanpasiaeHuio moarotToBku 15.03.02 TexHoIOrHYeCKe MaIMHBI B 000PYI0BaHKE
(mpuka3 ot 25.11.2021 r. Ne 465 0..)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

15.03.02 TexHosmorndeckue MamuHbl 1 00opyaoBanue, MO-24.plx NHXUHUPHUHT TEXHOJIOTHIESCKOTO 000PYI0BaHHUS,
yTBepxkIeHHOro YueHnsiM coBetoM BO HUTY "MUCuC" 28.12.2023, npotokoin Ne 5-23

Pabouast nporpamma o00peHa Ha 3aceaHnn Kadeaps
TexHoJI0TUM 1 000pyA0BaHUSA 00Pa0OTKHM METAJJIOB JaBJIeHHEM
IIpoTtokoun ot 24.05.2024 1., Ne9

3aB. kaeapoii ['opdatiok C.M.




1. EJIN OCBOEHUSA

1.1| O3HaKOMHTE CO CTPYKTYPOH, IPUHIMIIOM JCHCTBUSA B KOHCTPYKLIHEH IUIPO- ¥ THEBMOIPHUBOIOB COBPEMEHHBIX
JICHCTBYIOIIUX TEXHOJIOTMYCCKUX MAIIMH U arperatoB B METaJUTyPIHU;

1.2 06y‘II/ITI) METOAaM pacye€Ta OCHOBHBIX TEXHUYCCKUX XaPAKTCPUCTUK T'MAPO- U NHECBMOIIPHUBOAOB MAIlIUH;

1.3|HayunTs MeTOAMKE aHANIN3a PabOTHI 3JIEMEHTOB THAPONPHUBOA TEXHOJIOTHIECKUX MAIINH U 000py10BaHHS METAJLUTypTUH;

1.4|m3y4nTh NPUHIMIEI BEIOOPA, TEXHUUECKOTO 00CITYKMBaHUs U pacyéra napameTpoB CHCTEM T'HAPONPUBOAA B
METaITyPrHIeCKUX IIEXax.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOMN IMPOT'PAMMBI

Hukn (paznen) OIT: |BI.B.):[B.04

2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIET0CH:

2.1.1|T'nnpasnuka

2.1.2|HayuHo-uccnenoBarenbckas paboTa

2.1.3| TexHOIOTHN KOHCTPYKIIMOHHBIX MaTePHAaIOB

2.1.4|Mertpouorusi, cTaHIapTU3AIMS ¥ cCepTHOUKALHS

2.1.5|Mexanuka

2.1.6| Teopust MEXaHU3MOB ¥ MAaIlIUH

2.2| Iacoumannael (MOYJIH) M MPAKTHKH, VIS KOTOPHIX OCBOEHUE JAHHOM THCIMIJIMHBI (MOTYJIsI) HEOOX0UMO KaK
npeanecTByoIee:

2.2.11O6opynoBaHne COBPEMEHHBIX METAJLUTYPTHICCKUX TIPOU3BOICTB

2.2.2|IIpousBoaCTBEHHAS IPAKTHKA

2.2.3| dedhopMaIiioHHEIE MOTYITH

2.2.4|KoMmploTepHOE MOZEIMPOBAHUE U MIPOEKTUPOBAHUE MAILIMH U arperaTtoB

2.2.5|T1oaroroBKa K mpoLeaype 3aluThl U mporeaypa 3amutsl BKP

2.2.6|IIpegmumnimoMHast IpaKTHKA

2.2.7|Dkcrutyatanusi 1 peMOHT MallliH U arperaToB

3. PE3YJIBTATBI OBYYEHUSA IO JUCIIUINIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIMSAMHA

IK-2: CnocodeH ocyliecTBJIATH OPraHU3alMOHHO-TEXHUYeCKoe o0ecreyeHue padoT 0 TEXHUYECKOMY 00CIyKMBAHH IO
MeTAJLTyPru4ecKoro 000py10Banus

MK-2.2: AHaIM3UpPYeT COCTOSTHUE OCHOBHOI'0 U BCIIOMOTaTe/IbHOI0 MeTAJLIyPru4eckoro 060py1oBaHust

3HaTh:

[1K-2.2-31 ruapaBiandeckuii IpUBOJ OCHOBHOTO M BCIIOMOTATEIbHOIO TEXHOJIOTHYECKOr0 000pY/I0BaHUS B METAJITY PrHU

MK-3: Cnoco6eH ocyiecTBISITh OPraHU3alHOHHO-TEXHHYECKoe ofecnevyeHne PpeMOHTOB METALTyPpruiecKoro 060py10Banus

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJIEHUS U3HOIIEHHOT0 000PY/10BaHUS

3HaTh:

ITK-3.1-31 ObicTpon3HAIIMBaEMBbIE J€TAH THAPABINYECKOTO 000PYAOBAHUS TEXHOJIOTHYECKUX MAIIMH B METAJUTYPTHHU U CUCTEM
CMa3Ku

MIK-2: Cnocoden OCYIIECTBJIATH OPraHu3aliuOHHO-TEXHUYECKOE odecneuyeHue pa60T M0 TEXHUYECCKOMY oﬁcnymm;anmo
METAJNJTYPIru4ecKoro oﬁopyz]onamm

IIK-2.3: CocTaBaser rpa¢puKu 0CMOTPOB METALTyPrH4ecKOro 000py10BaHus, NIOAbEMHBIX MEXaHH3MOB, pa3padaTbiBaeT
HHCTPYKIMH 110 TEXHHYECKOH IKCILNIyaTallid 000py10BaHMs, CMa3Ke H YXOIy 3a HUM

3HaTh:

I1K-2.3-31 npuHIMITBI TEXHUYECKON SKCIUTyaTallik padoTy THIPABINYECKOTO IMPHUBOJA OCHOBHOTO M BCTIOMOTaTEIbHOI'O
TEXHOJIOTHYECKOTO 000pyIOBaHMS B METALTYPTrUH U BUIBI CHCTEM CMAa3KH

MK-2.1: Biageer 3HaHUSIMU 0 KOHCTPYKIMHU U NPULKIIE PA00THI 000PYI0BAHUS METAJUIYPruYecKOro Npou3BoICTBA

3HaTh:

ITK-2.1-31 KOHCTPYKIHIO U IPUHIUI PabOThI 3JIEMEHTOB THAPABIMYECKOTO IPHBO/IA TEXHOJOTMYECKUX MAIINH B METAILTYPIUU

K-3: Cnocoden OCYIIECTBJIATH OPraHu3aliMOHHO-TEXHUYECKOE odecneuyeHue PEMOHTOB METAJLITYPIrU4€CKOro oﬁopyz[msamm

IIK-3.2: [InaHupyeT 3aTPaThl HA NPOBEICHUS PEMOHTHBIX PadoT pa3padaTbiBaeT NMPOEKT OPraHNU3AUHM PEMOHTOB

3HaTL:




I1K-3.2-31 3aTparsl Ha IPOBEACHHS PEMOHTOB I'MIPABINYECKIX CUCTEM

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHI0 BOCCTAHOBJICHUSI U3HOLLICHHOI0 000PYA0BAHMSA

YMmeTh:

I1K-3.1-Y1 ompexnensrs BO3MOXKHBIN H3HOC 000PYI10BAaHHS THAPABIMYECKUX CHCTEM TEXHOJOTMYECKUX MAIINH B METAJLTYPIUU

IIK-3.2: [InaHupyeT 3aTPaThl HA NPOBEICHUS PEMOHTHBIX PadoT pa3padaTbiBaeT MPOEKT OPraHNU3aAUM PEMOHTOB

YMmerhb:

[IK-3.2-Y1 mmanmpoBats 3aTpaThl Ha MPOBEICHNE PEMOHTA THAPABINIECKUX CUCTEM

ITIK-2: CnocoGeH oCcylmecTBIATh OPraHNu3alHOHHO-TeXHHYecKoe ofecnedyeHne padoT N0 TeXHHYECKOMY 00C/TyKHBAHUIO
MeTaJTyPpru4eckoro 060py10BaHus

IK-2.3: CocTaBasieT rpapuKd 0OCMOTPOB MeTAJLIYyPTHIECKOr0o 000pyA0BaHUA, MOABEMHBIX MEXaHU3MOB, pa3padaTbiBaeT
UHCTPYKIMH N0 TEXHHYECKOH IKCILTyaTauu 000py/I0BaHMs, CMa3Ke U YXOAY 32 HUM

YMmeThb:

I1K-2.3-Y1 pa3pabaTsiBaTh HHCTPYKINH M0 TEXHUIECKON IKCIUTyaTalllii THAPABINIECKOTO 000PYIOBaHUS U CHCTEM CMa3Ku

IIK-2.2: AHaJIM3UpPYeT COCTOSTHHE OCHOBHOI'0 U BCIIOMOIaTEJILHOI0 METAJNIyPru4ecKoro 000py10BaHus

YMmeTn:

[1K-2.2-Y1 ananu3upoBath paboTy THAPABIMYECKOrO MPHBOA OCHOBHOTO U BCIIOMOI'aTEILHOTO 000PY/I0BaHMS TEXHOJIOTHYECKUX
MallvH B METaJLTypruH

IIK-2.1: Birageer 3HaHUSIMU 0 KOHCTPYKIMHU M NIpULKIie padoThl 000pyA0BAHMS METALJIYPIru4ecKOro Npou3BoacTBa

YMmerhb:

IIK-2.1-Y1 unTaTh ¥ IOHUMATh TUAPABINYCCKUC CXEMbI TCXHOJIOT'MYCCKUX MAIIMH B METAJUTYPIrun

Baagernb:

[1K-2.1-B1 3HaHHSAMU 0 KOHCTPYKIMH U pabOTe SIEMEHTOB THAPABIMYECKOI0 NPUBOA TEXHOJOIMYECKUX MAIIMH B METAILTYPrHU

MK-3: Cnioco6eH ocyecTBISIThH OPraHU3alHOHHO-TEXHHYECKoe ofecnevyeHne PpeMOHTOB METAJLTyPpruiecKoro 060py10Banus

MK-3.2: [InanupyeT 3aTpaThl HA NPOBe/IeHUsI PEMOHTHBIX padoT pa3padaTbiBaeT NPOEKT OPraHU3ALMU PEMOHTOB

Baagernb:

[1K-3.2-B1 HaBbIkamMu IUIAHUPOBAHUS 3aTPaT Ha IIPOBEJICHUE PEMOHTA IHIPABINYECKHX CUCTEM

MK-2: Cnoco0eH ocylecTBIATH OPraHM3alMOHHO-TEXHUYECKoe o0ecrevyeHue padoT Mo TEXHUYECKOMY 00CTy:KMBAHU IO
MeTAJLIYPru4ecKoro 060py1oBanus

K-2.3: CocraBasier rpa)MKu 0CMOTPOB METAJLIYPru4ecKkoro 000py10BaHus1, NOALEMHBIX MEXaHU3MOB, pa3padaTbiBaeT
HHCTPYKIMH N0 TeXHUYECKOM IKCIIyaTaluu 000py/10BaHMs, CMa3Ke U YXOAY 32 HUM

Baagern:

[1K-2.3-B1 HaBBIKaMH TEXHUYECKOW IKCILTyaTallMK THIPABINYECKOr0 000PYAOBAHUS U CUCTEM CMa3Ku

IIK-2.2: AHanu3MpyeT COCTOSAHHE OCHOBHOTO M BCIIOMOTaTeIbHOI0 MeTALTYPru4eckoro 000py10BaHus

Baanern:

[1K-2.2-B1 HaBbIkamMu aHanu3a pabOThl THAPABIMYECKOTO NPHUBO/A OCHOBHOTO M BCIIOMOT'aTENIbHOTO  000pYA0BaHUS
TEXHOJIOTHYECKUX MAIINH B METaJUTyPTrUH

IIK-3: CnocodeH oCylecTBIATh OPraHN3aliOHHO-TeXHHYeCKoe ofecredyeHHe PEMOHTOB MeTaJLIyPru4ecKoro 060pyaoBaHus

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJIEHUSI H3HOIIEHHOT0 000PY/10BaAHMSA

Baagernb:

I1K-3.1-B1 HaBBIKaMH BBIOOpA TEXHOJIOTHIT BOCCTAHOBIICHUS THPABINIECKOr0 000pYI0BaHUS

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazgenos u teMm /Buj 3ansatus/ | Cemectp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchbl

Pa3nen 1. CTpykTypa 00eMHOT0
THAPONPHBOIA, padoyne KUTKOCTH H CPEICTBA
X KOHTHIIMOHUPOBAHNUS




1.1 3agauu u cojepxanue Kypca. Mcropudeckue 3 IK-2.1 J1.2
cBeneHus. CocTaB M OCHOBHBIC IOHATHS O [1K-2.2 JI1.3J12.1
THIPOIIPUBOJIAX, CTAHAAPTU3AIMS U 0003HAUCHHSI. 2.2
OcHOBHBIE TIPEUMYIIIECTBA, 337291 U TIPUMEHEHUE JI2.3J13.3
THIPOIIPHUBOJIA B MALLIMHOCTPOCHHUHU H
MeTamtypruu. /JIex/

1.2 CrpykTypa 00beMHOT0 I'HAPONIPHUBO/A, pabouue 4 IK-2.1 J1.2
JKAJIKOCTH 1S 3aJJaHHBIX YCIOBUN IPUMEHEHUS [1K-2.2 JI1.3J12.1
TUAPOTIPUBOA U BEIOOD crmocoba ux 2.2
KOHIULMOHUpoBanus /I1p/ JI2.3J13.3

1.3 M3ydyeHnne MaTepraioB JICKITMOHHBIX U 7 IK-2.1 J1.2
MIPaKTHYECKHX 3aHATHH. PaboTa Haj ToMaITHIMHU [1K-2.2 JI1.3J12.1
3aganusmu. [loaroroska k sk3ameny. /Cp/ 2.2

JI2.3713.3

1.4 [TonroToBka u MpoOBECHUS K3aMeHa. /DK3aMeH/ 5 [IK-2.1 JI1.2

IK-2.2 JI1.3J12.1
2.2
JI2.3J13.3
Pa3znen 2. 'uapoaBuraTe/iv nocTynaTeJabHOro u
MOBOPOTHOTI'0 IBUKEHUI{, THAPOMOTOPHI,
IHEProcHJIOBbIE U IPOYHOCTHBIE PACYETHI

2.1 T'maponBHraTen MOCTYNAaTeALHOTO U TIOBOPOTHOTO 3 IK-2.1 J1.2
JBIDKEHUH, THIPOMOTOPBHI. IK-2.2 JI1.3J12.1
KoHcTpykius muryH>KEpHBIX U TTOPIITHEBBIX IK-2.3 J12.2
THAPOLMITHH/POB, IK-3.1 JI2.3J13.3
SHEPTOCHIOBHIC W IPOYHOCTHBIE PACUETHI CHIIOBBIX IK-3.2
JleTanen.

KoHCTpyKLHS yIJIOTHEHUH TTOIBMXKHBIX U
HETIOABIDKHBIX, YTEUKH, MaTePHaJbl H PECypc.
EY,

2.2 W3ydeHne KOHCTPYKINU THAPOLMIINHAPA, 6 IK-2.1 J1.2
OTIpEJIeNIEHUE €0 XapaKTEPUCTUK MO CUIIOBBIM U I1K-2.2 JI1.3J12.1
CKOPOCTHBIM TTIOKa3aTeIsIM IK-2.3 2.2
PacueT HanpsHKEHHOTO COCTOSTHHSA MeTajlia MK-3.1 JI2.3J13.3
TJIABHOTO IMIIMHIPA BEPTUKAIHHOTO IIpecca IK-3.2
100MH B pa3HbIX 30HaX U ONpPEAEICHHUE 3a1acoB
MPOYHOCTH
3d-moenupoBaHue
HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHHUS
TUIPOIMINHPA TIPU 33JaHHOW BETHMIMHE
BHYTPEHHETO JIaBJICHUS

2.3 W3ydeHne MaTepHaioB JEKIIMOHHBIX U 12 IK-2.1 J1.2
MPaKTUYeCKUX 3aHATHI. PaboTa Hax JOMaIHUMU IK-2.2 JI1.3J12.1
3aganusMu. [lonroToBka k ax3ameny. /Cp/ [1K-2.3 J12.2

MK-3.1 JI2.3J13.3

2.4 TToaroToBka u MpoBeeHUS IK3aMeHa. /JK3amMeH/ 5 I1K-2.1 JI1.2

[K-2.2 JI1.3J12.1
IK-2.3 2.2
IK-3.1 J12.3713.3
Pazgen 3. Hacocsl, npuHOMn padéoTsl 1
XapaKTEePUCTHKA, PacyeThl MapaMeTPoB

3.1 [[TecTeperuaTsie U TIACTHHYATHIE HACOCHI U 3 IK-2.1 JI1.2
THIPOMOTOPBI, 0COOEHHOCTH KOHCTPYKIIUH U [K-2.2 JI1.3J12.1
XapaKTEePUCTHUKH. IK-2.3 2.2
PangmansHO-IOpIIHEBEIE U AKCHATIHHO-TIOPITHEBEIE MK-3.1 JI2.3713.3
HacOChl U T'HJPOMOTOPBI, UX KOHCTPYKTHBHBIC I1K-3.2
0COOEHHOCTH.

Pacuer pabodero o0bpéMa, MOITHOCTH U
MPOU3BOIUTENBHOCTH HACOCOB, K.ILA. U
JHEPreTUUECKUX T0Ka3aTeleH.

/JTex/

3.2 AHaJIM3 TEXHUYECKUX XaPAKTEPUCTUK HACOCOB: 6 IK-2.1 J1.2
[IECTEPEHHOT0, PaIUualbHO-TIOPIIHEBOTO, I1K-2.2 JI1.3J12.1
AKCHaJIbHO-IIOPUIHEBOIO 110 UX KOHCTPYKTUBHBIM IK-2.3 2.2
ocobennoctsam /Ip/ I1K-3.1 JI2.3713.3




3.3 W3ydenue MaTepuanoB JEKIIMOHHBIX U 12 IK-2.1 J1.2
MPaKTUYECKUX 3aHATHH. PaboTa Hax JoMamHUMK [1K-2.2 JI1.3712.1
3aganusmu. [loaroroska k sk3ameny. /Cp/ IK-2.3 2.2

IK-3.1 JI2.3713.3

3.4 [MoxroToBka u mpoBeneHNS IK3aMeHa. /JK3aMeH/ 5 [1IK-2.1 JI1.2

IK-2.2 JI1.3J12.1
IK-2.3 2.2
IK-3.1 JI2.3J13.3

Pazgen 4. PacnpenenutenabHas u

peryJmpyomas rupoanmnaparypa

COBPEMEHHOT0 TH/IPONPHUBOIA B

MAIIUHOCTPOEHUH U MeTAJLIYPrHH

4.1 T'mapoarnmapathl KJIamaHHOTO, 30JJOTHUKOBOTO 3 IK-2.1 J1.2
TUIIOB, PacHpeAeTUTENH. [K-2.2 JI1.3J12.1
T'mapo3amku, IpeOXpaHUTETbHBIE KIIaIlaHbl, IK-2.3 2.3
THPOANIApaThl YIPaBICHUS PACXOI0M. IK-3.1
YmpaBieHre HallpaBICHHEM B CKOPOCTHIO IOTOKOB IK-3.2
paboyel KHIKOCTH, KOHCTPYUPOBaHHE
THAPONPUBOJIOB.

/JTex/

4.2 M3ydeHne KOHCTPYKIMH 30JI0THUKOBOTO 8 IK-2.1 J1.2
pacmnpenenuTensi, COCTaBIeHnEe THIPOCXEMBI U €€ IK-2.2 JI1.3J12.1
MPOBEPKA C PEBEPCUBHBIM YIPABJICHHEM IK-2.3 JI2.3
TUIPOLIUIUHAPOM [1K-3.1
AHau3 KOHCTPYKIIUH Ipoccesicii, pa3paboTka I1K-3.2
SKCIICPUMECHTAIBHOM CXEMBI U CHATHE
THAPABIMYECKOI XapaKTEPUCTUKU CUCTEMBI
HACOC-THAPOIPOCCENb
AHanu3 KOHCTPYKINH, pa3padoTKa
SKCIICPUMECHTAIBHON CXEMBI U CHATHE
THIIPABINYECKON XapaKTepPHCTUKa HAIIOPHOTO
KJIalraHa
AHanu3 KOHCTPYKIUH PETYIATOPOB PACXOAa,
pa3paboTKa CXeMbI U ONpeeIeHUE
THIIPABITNYECKON XapaKTePUCTUKH PEryIsaTopa
pacxoza
W3y4yeHne KOHCTPYKLIUU TPEXJIMHERHOTO
PEIYKIIMOHHOTO KJIalaHa
AHanu3 KOHCTPYKIIMHU U HACTPOMKA peJie AaBJICHUs
N3ydeHne KOHCTPYKIHUHU YIIPABIIEMOTO 0OpaTHOTO
KianaHa (THIpo3amMKa) u
MTHEBMOTHIPOAKKYMYJIATOPA

/Mp/

4.3 W3ydeHne MaTepHaioB JEKIIMOHHBIX U 14 IK-2.1 J1.2
MPaKTUYeCKUX 3aHATHI. PaboTa Hax JOMaIHUMHU IK-2.2 JI1.3J12.1
3aganusMu. [lonroToBka k sx3ameny. /Cp/ [1K-2.3 J12.3

IK-3.1

4.4 IToaroToBka u mpoBeAeHNS IK3aMeHa. /JK3aMeH/ 5 IK-2.1 J1.2
[K-2.2 JI1.3J12.1
IK-2.3 J2.3
IK-3.1

Pazgen S. @yHknuoHad, CTPyKTypa
0CO0CHHOCTH peaTn3alyi THAPONPHBOIOB
MALIHH U ATPEraToB B TPYOHOM NPON3BOJCTBE




5.1 OO0nacTy NpUMEHEHUST THIPABINYECKOTO MPHUBOJIA 7 6 IK-2.1  |JI11.1J12.3J13.1

B MAIllMHAX M arperarax MeTaJLIypPruuecKoro I1K-2.2 JI3.2
MPOU3BOJICTBA. IK-2.3
[IpumeHeHEe THAPOTIPUBOIOB B CTAICITUTCHHOM IK-3.1
MIPOU3BO/ICTBE. IK-3.2

KoHcTpyKTHBHBIE 0COOCHHOCTH THAPABINYECKHX
Ha)KUMHBIX YCTPONCTB KPYIIHBIX MPOKATHBIX
KJIeTell ¥ IPUBOIOB BCIIOMOTaTEIbHOTO
000pyIOBaHHUS IPOKATHOTO CTAHA.

HacocHblll, MyIbTUIIIIMKATOPHBIA U
HACOCHO-aKKyMYJIITOPHBII IPUBOBI
THJIPABINYECKUX MPECCOB, pacyeT NapaMeTpoB.
Metoarka KOHCTPYHUPOBAHUS U IPOBEPKH Ha
MPOYHOCTh CHJIOBBIX JA€Tallell THAPOIPUBOIOB
KPYIIHBIX IIPECCOB.

[Tpobnembl CHHXPOHM3AIMN IPHBOJIOB U
yIpaBlIeHUs NepeMEIIeHUIMHI TpaBepcChl Ipecca.
YnpaBiaeHHue CKOPOCTBIO U IEPEMELIEHUIMU
JIBUTATeNel KPYMHBIX Ky3HEYHO-TIPECCOBBIX
MaIlliH, THAPOYJaphl B CUCTEME U YCTpoiicTBa
JeMII(UPOBAHHUS.

I'mppocxema npecca naroBoii pOPMOBKH €
CHUHXPOHM3ALKEHN TepEMENICHNN IIITyHXXEePOB U
y4eT JKECTKOCTH CUCTEMBI.

KoHCTpyKTHBHBIE OCOOCHHOCTH TIO/IBUKHBIX U
HETOABIKHBIX YINIOTHEHUH BBICOKOTO AABICHHUS
COBPEMEHHBIX THAPOIPECCOB.

Amnanu3 paboTsI IpUBOJIAa U pabOTHl  CHIIOBBIX
JieTajel B pexuMax XoJ0CTOro Xo/a, pabouero
X0Ja, BO3BPATHOI'O X0/1a, THAPOJUHAMUYECKUE
napaMeTpsl IpoLecca.

Kunematnyeckue napameTpsl THAPABINYECKUX,
THUIPOBUHTOBBIX MOJIOTOB, KOJIEHO-PBIYaKHBIE
cxembl 000py0BaHust U 0coOOeHHOCTH 00paboTKH
MeTaa.

ITpuMeHeHHE THAPOIIPUBOAA BO BCIIOMOTATEIBHBIX
MeXaHU3MaxX MAalliH U arperatoB TpyOHOTO
MPOU3BOJICTBA.

[lepcniexTHBHBIE KOHCTPYKIIMU THAPOIIPUBOAA IS
MPOU3BOJICTBA TPYO M JKEJE3HOAOPOIKHBIX KOJIEC.

/J1ex/

5.2 Pa3paboTka cxeMbl THAPONPUBOIA TPUMEHUTEIHHO 7 12 MK-2.1  |J11.1J12.3J13.1
K 3aJJaHHBIM XapaKTePUCTUKAM ero paboTHI [K-2.2 J3.2
AHanu3 THAPOCXEMBI U TapaMeTpoB paboThI IK-2.3
THAPONPHBOJIA TPYOHOTO SKCTPY3UOHHOTO Ipecca IK-3.1
W3yuenne npuHIHNIa pabOThl MHOTOILTYHKEPHOH IK-3.2

KOHCTPYKIIMH ITPECCOB IIaroBoi (pOPMOBKH H
CIOCOOOB CHHXPOHHU3ALNH ITPUBOJIOB. AHAIIN3
CKOPOCTHOM XapaKTEPUCTHUKU Ipecca

Mp/

5.3 N3ydenue MaTepraioB JEKIIMOHHBIX U 7 14 MK-2.1  |JI11.1J12.3J13.1
MPaKTUYECKUX 3aHATHH. PaboTa Ham joMamrHuMu [1K-2.2 JI3.2
3aganusMu. [loaroroska k sk3ameny. /Cp/ [1K-2.3

IIK-3.1

5.4 IMoxaroToBka u MpoBeaCHUS IK3aMeHa. /IK3aMeH/ 7 7 [IK-2.1 JI1.1J12.3J13.1
[1K-2.2 J13.2
I1K-2.3
[1K-3.1

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. Bonnpocsl Aj1s caMOCTOSITEIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

Bompoces! k sk3ameny u Tekyiiemy kourposro (ITK-2.1, TIK-2.2, T1K-2.3, TIK-3.1, TIK-3.2):

1.
2.
3.

Yro Takoe ruaponpusoza? 13 kakux yHKIMOHAIBHBIX YacTed OH COCTOUT?
VYKa)kuTe OCHOBHBIE THIIBI 3a[IOPHO-PETYIUPYIOLIUX 3JIEMEHTOB B THpOANIapaTax.
Yro takoe Hacoc? OOBACHATE TTOHATHE JUHAMHYECKOr0 1 00BEMHOTO Hacoca.




VYKakuTe OCHOBHBIC ITapaMeTphl Hacoca. UTo Takoe peryaupyeMsblil Hacoc?

YKaxxuTe OCHOBHBIC €IMHUIIBI K3MEPEHHS AaBJICHUsI B THAPONpUBOAax. Kak OHU COOTHOCSTCS APYT € Apyrom?
VYKakKUTe OCHOBHBIC KOHCTPYKTHBHBIC THUIIBI HacOCOB? Kakue U3 HUX MOTYT OBITh PeryIupyeMbIMu?

Yro Takoe 00bEMHOE U JPOCCENIbHOE perynupoBanne? B Kakux cirydyasx MpUMEHSETCS KaXI0e n3 HUX?

VYKaKHUTE TUIBI THIPOATIIAPATOB YIIPABICHHS PACXOIOM.

OOBsICHATE TIOHSTHS TUHEHHOTO ¥ KBAJAPAaTHIHOTO JAPOCCEIIA, a TAKKe perympyeMoro apoccens. M3o6pasure ux YI'O.

10. B geM ocHOBHOE (DyHKIIMOHAIEHOE OTJIMIUE PETYIITOPA pacxoaa OT IPOCcces?

11. VYKaKUTe PEenMyIecTBa TPEXJIMHEHHOT0 peryisTopa pacxoaa. Mzo0pasute ero ycinoBHoe 0003HauCHHUE.

12, Uro Takoe nenutenb motoka? M3obpasuTe ero ycioBHOE 0003HAYCHHE.

13. Yro Takoe HamopHsbIN KianaH? M300pa3ute ero yclioBHOE 0003HAUCHUE.

14, B 1em oTmidie HATOPHBIX KIAMaHOB MPSIMOTO M HETIPSIMOTO ACHCTBUS? B KakuX cirydasix IPUMEHSIOTCS MocneaHue?
15. Yto Takoe peayKIHOHHBIH Kianan? M300pa3ute ero ycioBHoe 0003HaYECHUE.

16. B gem mpenmyIecTBO TpEXIMHEWHOTO pelyKIIMOHHOTO KilallaHa HaJl ABYXJIHHeHHbIM? V300pasuTe ero ycioBHOE
o0o3HaueHMHE.

17. B dem oTim4me peyKIMOHHBIX KIIAIIaHOB IPSIMOTO U HENPSIMOTO JIelcTBHsA? B Kakux citydasx MpUMEHSIOTCs TTocieqHue?
18. Kaxoif U3 KJ1araHoOB JTaBIICHUS SBISICTCS HOPMAIIBHO OTKPBITHIM, 8 KaKOH HOPMaJIBHO 3aKpHITEIM? UTO 0003HAYAIOT ATH
TEePMUHBI?

19. Yro Takoe oOpaTHBIN KianaH? M300paszuTe ero ycinoBHOEe 0003HaUCHNE W IPOCTEHIYIO KOHCTPYKIIHUIO.

20. N300pa3nte MOCTOBYIO CXeMy U3 0OpaTHBIX KiIamaHoB? JIjis 4ero oHa MOKET IPUMEHSTHCS ?

21. UYro takoe ruapo3amok? M3zo0Opasure ero ycioBHOe 0003HaAUCHHUE U OIMIINTE IPUHIIUI PAOOTHI.

22. Yro Takoe ruapopacnpenenuTens? OMUImuTe MpaBuiIa ero Tu$poBoro U rpahuueckoro 0003HaYeHHS.

23. YKkaxuTe OCHOBHBIE THIIBI pactpenenuteneil no tunmy ux 3P2O. Kakoil Tun npuMeHsIOT B THAPOCUCTEMAX, KPUTUIHBIX K
OTCYTCTBHUIO yTE€UEK?

24. Yro Takoe rHApOABHUIraTeNb? YKaKUTE OCHOBHBIE (DYHKIIMOHAIBHBIE TUITBI THAPOBUIATENCH.

25. YKkaxuTe OCHOBHbIE KOHCTPYKTUBHBIE THUIIBI THAPOIMIHMHAPOB? M300pa3uTe ux ycaoBHOEe 0003HAUCHHE.

26. N3o6pasute ycnoBHOE 0003HAUCHNE OCHOBHBIX KOHCTPYKIIMH THIPOUMINHIPOB OJHOCTOPOHHETO AeHCTBUS. B Kakmx

ClIydasax OHU HpI/IMeHSHOTCH?

27. OnummTe CKOPOCTHBIE U CHIIOBBIE OCOOCHHOCTH JIBIKCHHUS IITOKA B IOPITHEBBIX THIPOIMIHHIPAX IBYCTOPOHHETO
JIEUCTBHUS.

28. VYkaxure Ha3HaUCHHUE TIOBOPOTHBIX THAPOIBHUTATEIICH W X OCHOBHBIC KOHCTPYKTUBHBIC THITHL. 300paszuTe eroycioBHOE
0003HaYCHHE.

29. Yro takoe rugpomotop? M300pa3ute ero ycioBHOEe 0003HaAUCHHE

30. UYro Takoe THAPOAKKyMYyIATOp? YKaXUTE OCHOBHBIE KOHCTPYKTUBHBIC THITHI THAPOAKKYMYJISITOPOB U HX CXEMATHICCKUE
n300paskeHHs.

31.Knaccudukanus cMa3Ku.

32. Bujpl TpeHUs ¥ U3HAIIMBAHUS MaTEPHUAJIOB.

33. ’Kunkue cma304HbIe MaTepHATIBL.

34 IlnacTuHYaThle CMa304YHbIE MaTEPUAIbI.
35.JIByXJIMHEHHBIE CUCTEMBI CMa3KH.

36. YHUBepcaIbHBIC MHOTOIIOTOYHEIE CTAHIIUN CMA3KH.
37.CMa304HbBIE CHCTEMEI ITOCIEA0BATEIHHOTO JEHCTBUS.
38.CMa304yHbIE CUCTEMBI UMITYJIBCHOIO JEHCTBUSL.

39. Cuctemsl APOCCENBLHOM CMa3Ku.

5.2. Ilepeyenn padoT, BLINOJHSAEMBIX N0 UCHMILINHE (MOaY 110, TpakTHKe, HUP) - 3cce, pedepaTsl, npakTHYECcKHE U

pacyeTHO-rpaduUecKne PadoThl. KYDCOBhIE€ DA0OTHI. MDOEKTLI M ID.

Jomamruee 3amanue 1 paspenst 2,3(ITK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2)
JNomamnee 3aganue 2 pasaenst 4,5(1TK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2)
Konrpomnbnas pabora 1 pazmenst 1,2,3(TTK-2.1, TIK-2.2, TTK-2.3, TIK-3.1, TIK-3.2)
Koutpossras padota 2 pazaenst 4,5(TIK-2.1, TIK-2.2, TIK-2.3, I1K-3.1, T1IK-3.2)

5.3. OueHoYHbIE MaTepHAJIbI, HCIIOJIb3yeMble /ISl IK3aMeHa (onucanue OHIeTOB, TECTOB U T.I1.)

ITo kypcy B celbMOM ceMecTpe npenycmotpet ak3amen.(I1K-2.1, TIK-2.2, T1K-2.3, T1K-3.1, [1K-3.2)
bBunet BkiItouaeT /iBa TEOPETHUECKHUX BOMIPOCA M PELICHHE 3a/1ad, pa30UpaeMbIX Ha MPAKTUUECKUX 3aHATHSX.
Buners! xpansrcst Ha Kadenpe.

5.4. MeToanKka OlleHKH OCBOEHHUS TUCHMILIUHBI (MoayJisi, npakTuku. HUP)

HpOMC)KyTO‘{HaH aTTecTalursd N0 JUCUHUINIMHE NPEAYyCMOTPCHA B (bOpMC OK3aMcCHa.

Jna nomycka K 3x3aMeHy He0OXOIMMO BBITIOTHEHHE CIIETYIONINX YCIOBHUIL:
1. PerynsapHoe noceuieHre JEKIUOHHBIX U NPAKTHUECKUX 3aHATHH
2. BrimonHeHue BceX NpeayCMOTPEHHBIX 10 JUCIUIUINHE KOHTPOJIBHBIX MEPOTPHUSITHI

[Ipu cnage pacueTHO-TpaduIecKoi pabOTH MPEAYCMOTPEHA CHCTEMa OIIEHUBAHUS 110 MATHOAIBHON CHCTEME.
Jlnst yenemrao# cnaun PI'P HeoOxo1umMo rpaMOTHO M BEPHO OTBETHUTH Ha 2 TEOPETUIECKUX BOMIPOCA MK | TEOPETHUECKHIA BOIIPOC U
pelInTh 3a1a4y.

[IIkana olleHUBaHMS 3HAHUI 00YJYAIOIINXCS HA SK3aMECHE:
O1eHKa «OTIIMIHOY - 00YYAOIINIACS TTOKA3bIBACT TIy0OKHe, HCUCPIBIBAIOINE 3HAHUA B 00BEMe IIPOIIEHHOI TPOrpaMMBl, YBEPEHHO
JIEHCTBYET MO MPUMEHEHHIO MOJYUYEHHBIX 3HAHUM HA MPAKTHKE, FPaMOTHO U JIOTUYECKU CTPOIHO U3JaraeT MaTepua npu




OTBETE, yMEET (POPMYITHPOBATH BEIBOJIBI 3 H3JI0KEHHOTO TCOPETHYCCKOTO MaTepHaa, 3HaeT JIOMOJHUTEIBHO PEKOMEHIOBAHHYIO
JTUTEPATypYy.
OIeHKA «XOPOIIOY» - 00YUArOIIUICS MOKA3bIBACT TBEP/IBIC M JJOCTATOUHO MOJHBIC 3HAHUSA B 00beMe MPOHICHHON IPOTPaMMBI,
JIOITyCKaeT He3HAYUTEIbHBIC OIINOKY MTPH OCBEIICHNH 3aJaHHBIX BOIIPOCOB, MIPABWIBHO NEHCTBYET IO IPUMEHEHUIO 3HAHUI Ha
MIPaKTUKE, YETKO U3J1araeT Matepuall.
OrneHKa «yIOBIETBOPUTEIHFHOY» - 00yJaromuiics MOKa3bpIBACT 3HAHUS B 00BeMe MPOIIEHHON POTpaMMBI, OTBETHI H3JIaraeT XOTS U C
OmuOKaMHU, HO YBEPEHHO HCTIPABIIIEMBIMH TIOCIIE TOTIOJIHUTEIBHBIX U HABOIAIINX BOIIPOCOB, TIPABMIIFHO ACHCTBYET IO
MIPUMEHEHUIO 3HAHUM Ha MPAKTHKE;
O1eHKa «HEYIOBICTBOPUTEIHHOY - 00YJAIOUIHIACS TOIyCKaeT rpyObie ONTHOKY B OTBETE, HE TOHUMAET CYIIIHOCTH M3JIaragMoro
BOIPOCA, HE yMEET MPUMEHSTh 3HAHUSI Ha MIPAKTHUKE, TAET HETOJHbIE OTBETHI HA JOMOJHUTENbHbBIE U HABOASIIUE BOIPOCHI.
OreHKa «He SBKa» — 00YJaroIiiics Ha SK3aMeH He SBUJICS.
Bo3MoxHO mpocTaBieHHe OIICHKH 32 9K3aMEH Ha OCHOBE OI[EHOK KOHTPOJIBHBIX MEPOTIPUSITUI ceMecTpa

Pe3ynbTaT OCBOCHHS KOMITETSHITHH (YacTel KOMIICTCHIINI) YCTaHABIIUBACTCS CISAYIONUM 00pa3oMm:

Onenka «OtinnuHo» - Komnerenuust  copMupoBaHa.
Onenka «Xopomoy» - Kommerenus chopMupoBaHa.

OHeHKa ((y[[OBﬂeTBOpI/ITeJ'IbHO» - KOMHeTeHHI/Iﬂ C(bOpMHpOBaHa.

Onenka «HeynosnersopurensHo» - Komnerenmus He copmMupoBaHa.

6. YYHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas IMTEpaTYypa

ABTOpBI, COCTAaBUTECIIN

3armaBue

Bubnuoreka

I/IS,Z[aTeIILCTBO, rona

JI1.1 | Tpounkwmii. O6opynoBanue mexos OM/I. MeToanueckue mocoous Mocksa, 1981
Pazpen: I'mapaBnuueckue
npeccol.: Kypc nekunii
JI1.2 |bom Pexcpot AT’ I'unponpusos. OCHOBEI U DJNEeKTPOHHBINA KaTauor I'epmanus bour Pexcpor AT,
KOMITOHEHTHI. Y4YeOHBIH KypC 2003
no ruzpasirke. Tom 1: yueOHOE
nocooune
JI1.3 |benenxos I0.A. T'uppasnuka u DJIEeKTPOHHBIHN KaTajsor Mocksa BACTET, 2013
Benenxos 10.A., THIPOITHEBMOIIPUBO/I: YIEOHUK
Jlenemkun A.B.,
Muxaitnua A.A.
6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENIH 3arnaBue Bubnmoreka W3narensctBO, roa
JI2.1 |bamra T.M. I'uppasnuka, rUAPOMAIIUHBL: DNEeKTPOHHBINA KaTauor Mocksa Anbssc, 2010
y4IeOHHUK
JI2.2 |Huxwurtus O.0. I'unpasnuka u DNEeKTPOHHBINA KaTauor Mocksa U3n-s0o MI'TY um H.O.
Hukurun O.0. THIIPOITHEBMOIIPUBOI: yueOHOE baymana, 2012
nocobue
JI2.3 |Ceemnuxos B.K. CraHOYHbIE TUAPOTPUBO/IBIL: DJIEeKTPOHHBIHN KaTajsor MockBa MammHoCcTpoeHue,
CaemnukoB B.K. CIPaBOYHHK.OHOINOTEKA 2004
KOHCTPYKTOpa
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue Bubnuoreka WznarenscTBo, roj
JI3.1 [Camyces C.B., Teopwusi, TeXHONOTUST U MeTtoaudeckue mocooust Brikca, 2010
®oprynaros A.H., o0opyoBaHue AJIs
Osuaposa H.B. IIPOU3BOJCTBA NPSAMOILIOBHBIX
CBapHBIX TpyO O60IBIIOTO
nuameTtpa B tuHuu TOCA:
YuebGHOe mocobue
JI3.2 [Camyces C.B., Teopusi, TexHOJIOTHUS U MeTtoauueckre mocooust Brikca, 2013
®doprynaros A.H., obopynoBaHue s
Osuaposa H.B. IIPOU3BOJCTBA NPSAMOILIOBHBIX

CBapHBIX TPYO OOJIBIIOTO
nuameTpa B muann TOCA
-1420.Yacts 1: Yuebnoe
rmocooue




ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka H3parenbCcTBO, TOI

JI3.3 [Camyces T'unponpuson: YueOHoe Metoauveckue ocoous Brikca, 2010
C.B.,Jlomatun A.T'., mocooue
Makapos b.B.

6.3 IlepeyeHb NPOrpaMMHOIO odecneYeHHs

II.1 - MS Office
11.2 - LMS Canvas
1.3 |- MS Teams

I1.4 -OC Windows
6.4. Ilepeyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NMPOdeccHOHATBHBIX 023 JaHHBIX

N.1 |Hayunas snextponnas 6ubinoreka eLIBRARY.ru — URL: https://elibrary.ru/
WN.2 |Hayunas anextponnas 6ubiaunoreka MUCuC - URL: http://elibrary.misis.ru/login.php
OnexrponHas oubiamoreunas cuctema (OBC) — « YHUBepcuTeTCKass OMOIMOTEKa OHIIAHHY) OTKPBITHIA KPYTI0Cy TOUHBIN

n. > -
3 JIOCTYII Ye€pe3 UHTEPHET C PerucTpanueii B oudbanoreke u  BBojoM mapoist.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue OcHarieHue
2 I'maponpuBog  MamMH W arperatoB | KOMIBIOTEp, IPOEKTOP, IKpaH, MHTEPAKTUBHAS JI0CKa
TDVOHOTO MDOM3BOICTRA KOMIUIGKT _ TEMATHUYECKMX  NDE3CHTAIMA.  JIOCTVIL K
34 l'uaponpuBoy  MamIMH M arperaToB |HOYTOyK 4IIT., TPOEKTOP, FIKPaH
TDVOHOTO MDOM3BOICTRA JlaGopnaTtopHueie crenner "OcHoBbl apTomaTuzanmu’ HTII-11.
35 luppormpuBon  MammH W arperaToB|Kommuekt ydeOHOW MebGenm Ha 20 IMOCAJOYHBIX MECT,
TDVOHOTO MDOM3BOICTRA KOMITBIOTED. IDOEKTOD. JKDAH. WHTEDAKTUBHAS _JIOCKA.

8. METOANYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCSI

1. ITocemaTs Bce BUABI 3aHATHM.

2. CBOEBpEMEHHO 3apeTUCTPUPOBATHCS HA PEKOMEHOBaHHBIE 3JIEeKTpOHHBIE pecypchl -LMS Canvas u MS Team:s.

3. Ilpu BOBHUKHOBEHUH JIFOOBIX BOIPOCOB II0 COACPKAHHIO Kypca M OpraHu3anui paboThl CBOCBPEMEHHO 00pamaThes K
IperoaBaTelio (B Yachl OYHBIX KOHCYIbTanni, yepe3 MS Teams mmu LMS Canvas).

4. AXTUBHO paboTaTh C HOPMAaTHBHO-TIPABOBEIMH 0a3aMHU CaliTOB, HAXOAIIIMMCS B OTKPBITOM JIOCTYTIE B ceTH MIHTepHET.

5. ImeThb HOCTYN K KOMIBIOTEPY, OAKIIOYCHHOMY K ceTH VHTepHeT.

KagecTBeHHOE OCBOCHHE TUCIHIUTHHBI BO3MOYKHO TOJIBKO IIPH CHCTEMAaTHYECKOH CaMOCTOATEIEHOW PadoTe, 9TO IOAICPKIBACTCS
cucteMoi Tekyen arrecrauud Ha LMS Canvas.

JlomomHUTEIbHAS TUTEpATypa (C IUTEpaTypolt MOXKHO paboTaTh Ha Kadeape B yackl KoHCyIbpTarun u CP)




