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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 YCTaHABIMBAEMBINA 00pa30BaTEeIbHBIN CTAaHIAPT BBICIIECI0 00pa3oBaHus - OakanaBpuat deaepanbHOe
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazoanust «HarmoHansHbIi ncce10BaTeIbCKUH
TexHonorudeckuit yausepcuteT « MU CuCy mo HanpasieHuio moAroToBkd 15.03.02 TexHOIOTHYECKUEe MATUHBI 1 000pyI0BaHUE
(mpuka3 ot 25.11.2021 r. Ne 465 0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

15.03.02 TexHosorndeckue MamuHel 1 00opyaoBanue, MO-26 30(ceccHOHHBIN peKuM).plx MHXHHUPHHT TEXHOJIOTHIECKOTO
000pyIOBaHuUs, YTBEPKICHHOTO YueHbM coBetoM B HUTY "MUCuC" 21.11.2025, npotokon Ne 3-25

Pabouast nporpamma of00peHa Ha 3aceiaHun Kadeapsl
TexHoJI0TUM 1 000pyA0BaHUSA 00Pa0OTKHM METAJJIOB JaBJIeHHEM
ITporoxomn ot 26.05.2026 r., Ne9

3aB. kaeapoii ['opdatiok C.M.



1. EJIN OCBOEHUSA

1.1| O3HaKOMHTE CO CTPYKTYPOH, IPUHIUIIOM ACHCTBUS M KOHCTPYKIHEH THIPO- H THEBMOIPHUBOIOB COBPEMEHHBIX
JICHCTBYIOIIUX TEXHOJIOTMYCCKUX MAIIMH U arperatoB B METaJUTyPIHU;

1.2 06y‘II/ITL METOAaM pacye€Ta OCHOBHBIX TEXHUYCCKUX XaPAKTCPUCTUK THAPO- U THCBMOIIPUBOAOB MAIlIUH;

1.3|HayunTs MeTOAMKE aHAIN3a PabOTHI 3JIEMEHTOB THAPOIPHUBOAA TEXHOJIOTHIECKUX MAIINH U 000pyI0BaHHS METaJLTypTUH;

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

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'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 MaTEPHAJIOB

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 METAJLTypPIrHICCKIX IIPOU3BOICTB

2.2.2|IIpousBoaCTBEHHAS IPAKTHUKA

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|Dkcrutyatanus 1 peMOHT MallliH U arperaToB

3. PE3YJIBTATBI OBYUYEHNS IO JUCIIUTIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSAMHA

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

IIK-2.1: Brageer 3HaHUSIMU 0 KOHCTPYKLIMU U NPUHUMIIAX PaboThl 000PYA0BAHUA METALIYPru4ecKOro Npou3BoAcTBA

3HaTh:

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

MIK-2.2: AHaJIU3UpPYeT COCTOSTHHE OCHOBHOI0 M BCIOMOTaTeJIbHOT0 MeTAJLTyPruuecKoro 000py1oBaHusi

3HaTh:

[1K-2.2-31 ruppaBiandeckuii MpUBOJ OCHOBHOTO M BCIIOMOTATEIbHOTO TEXHOJIOTHIECKOT0 000pYJOBAaHUS B METAJTY PIHA

IIK-2.3: CocTaBasieT rpa¢MKu 0CMOTPOB MeTALIyPru4eckoro 000py10BaHusi, NOALEMHBIX MEXaHU3MOB, pa3padaTbiBaeT
HHCTPYKIMH 110 TEXHUYECKOM IKCILUIyaTallii 000py10BaHHs, CMa3Ke H YX01y 32 HUM

3HaTL:

ITK-2.3-31 nprHUMITBI TEXHUYECKON IKCIUTyaTalluk padoTy THIPABIMYECKOTO MPHUBO/A OCHOBHOTO M BCIIOMOTaTEIbHOI'O
TEXHOJIOTHYECKOTO 000pyIOBaHNS B METATYPTHUH U BUABI CHCTEM CMa3K1

IIK-3: CnocodeH ocymecTBIATh OPraHU3allHOHHO-TeXHHYeCKoe ofecredyeHHe PEMOHTOB MeTaJLIyPpru4ecKoro 060pyaoBaHus

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJIEHUSI H3HOUIEHHOT0 000PY/10BaAHMSA

3HaTh:

I1K-3.1-31 6I>ICTpOI/I3HaIHI/IBa€MBIG ACTaJIn  TUAPABINYCCKOTO 060pyz103aH1/1>1 TEXHOJIOT'MYCCKUX MAIlIUH B METAJUTYPIrun U CUCTEM
CMa3KHu

IIK-3.2: [Inanupyer 3aTPaThl HA NIPOBEICHUS PEMOHTHBIX PadoT pa3padaTbiBaeT NMPOEKT OPraHNU3A UM PEMOHTOB

3HaTb:

I1K-3.2-31 3aTpaThl Ha IPOBEACHHUS PEMOHTOB THAPABINICCKUX CUCTEM

IK-2: Cnoco0eH ocyliecTBIATH OPraHN3alMOHHO-TEXHUYEeCKoe o0ecnevyeHue padoT M0 TEXHUYeCKOMY 00CTy:KMBAHH IO
METAJLTyPru4ecKoro 060py10BaHus




IIK-2.1: Biageer 3HaHMAMH 0 KOHCTPYKIMH M IPHHIUNAX Pa0oThI 000py10BAHUS METAIYPIrH4eCKOro MPOU3BOACTBA

YMern:

[IK-2.1-Y1 ynuTaTh ¥ TOHNMATH THAPABINIECKAE CXEMBI TEXHOIOTHIECKUX MAIIMH B METAJLTYPTUI

IIK-2.2: AHAIM3UpPYeT COCTOSTHHE OCHOBHOI'0 U BCIIOMOIaTeJIbHOI0 METAJJIYPru4ecKOro 000py10BaHus

YMmeTh:

[1K-2.2-Y1 ananu3upoBath paboTy THAPABIMYECKOrO IPUBOAA OCHOBHOTO M BCIIOMOTaTEILHOTO 000PYA0BaHUS TEXHOJIOTHYECKUX
MalliH B METAJUTyPTrUH

IK-2.3: CocTaBasieT rpapuKd 0OCMOTPOB MeTAJLIYPru4ecKoro 000pya10BaHusi, NOAbEMHBIX MEXaHNU3MOB, pa3padaTbiBaeT
HHCTPYKIMHU 1O TEXHUYECKOH IKCILIyaTAlMu 000py10BaHusl, CMa3Ke H YX0Ay 32 HUM

YMmeTh:

[1K-2.3-Y1 pa3zpabarsiBaTh HHCTPYKIWH [0 TEXHUYECKON IKCIUTyaTalllii THAPABINYECKOI0 000pYJOBaHHUS U CUCTEM CMa3Ku

ITIK-3: CnocodeH ocymecTBIATH OPraHu3alHOHHO-TeXHHYeCKoe ofecnevyeHHe PeMOHTOB MeTAJLIyPpru4eckoro 0600pyaoBaHu s

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJICHUS U3HOIIEHHOT0 000PY/10BAHUS

YMmerhb:

I1K-3.1-Y1 ompeznensts BO3MOXKHBIN H3HOC 000PYI0BAHHS THAPABIMYECKUX CHCTEM TEXHOJOTMYECKUX MAIINH B METAJLTYPrUU

IIK-3.2: [InanupyeT 3aTPaThl HA NPOBEICHUSA PEMOHTHBIX padoT pa3padaTbiBaeT NPOEKT OPraHU3alH PEMOHTOB

YMmeTh:

I1K-3.2-¥Y'1 nnaanpoBath 3aTpaThl HA IPOBEICHNE PEMOHTA THAPABINYECKUX CHCTEM

IK-2: Cnoco6eH ocynecTBIAATH OPraHU3AIMOHHO-TeXHUYeCKoe ofecneyeHue padoT no TEXHUYECKOMY 00CIY:KMBAHUIO
MeTAJLTyPru4eckoro 000py/0BaHusi

IIK-2.1: Brageer 3HaHUSIMU 0 KOHCTPYKLIIMU U NPUHUMIIAX Pa00oThl 000PYA0BAHMA METALJIYPru4ecKoro Npou3BoAcTBa

Baagern:

[1K-2.1-B1 3HaHUAMH 0 KOHCTPYKIMH U pabOTE SIEMEHTOB THAPABIMYECKOI0 MPUBOJIA TEXHOJIOTUUECKUX MAIIMH B METAJUTypTUH

MIK-2.2: AHaJIU3UpPYeT COCTOSTHHE OCHOBHOI0 M BCIIOMOTaTEJILHOT0 METAJLIyPru4ecKoro 060py10BaHust

Baagernb:

I1K-2.2-B1 naBbIkamMu aHanu3a pabOTHl THAPABIMYECKOTO IPUBO/A OCHOBHOTO M BCIIOMOTaTEIbHOTO  000pYA0BaHUS
TEXHOJIOTHYECKUX MAIINH B METaJUTyPriH

IIK-2.3: CocTaBasieT rpa¢pMKu 0CMOTPOB MeTAJLLIypPru4eckoro 000py10BaHus, NOAbEMHBIX MEeXaHU3MOB, pa3padaTbiBaeT
WHCTPYKIMH MO TeXHUYECKOH IKCIIyaTAllMi 000Py10BAHMS, CMa3Ke H YXOAY 32 HUM

Buaagernb:

[1K-2.3-B1 HaBBIKaMM TEXHUYECKON SKCIUTyaTallly THAPABINIECKOT0 000PYIOBaHUS U CHCTEM CMa3Ku

IIK-3: CnocodeH ocyliecTBIATh OPraHU3alMOHHO-TEXHUYEeCKoe ofecreyeHue peMOHTOB MeTAJIYPru4ecKoro 000pyaoBaHus

IIK-3.1: PazpadaTbiBaeT TEXHOJIOTHIO BOCCTAHOBJIEHUSI H3HOUIEHHOT0 000PY/10BaAHMSA

Baanern:

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

IIK-3.2: [InanupyeT 3aTPaThl HA NPOBEICHUS PEMOHTHBIX PadoT pa3padaTbiBaeT MPOEKT OPraHNU3AUH PEMOHTOB

Baagernb:

[1K-3.2-B1 HaBbIkaMH [UIAHUPOBAHUS 3aTPaT HA IPOBEJICHUE PEMOHTA MHIPABINYECKHX CUCTEM

4. CTPYKTYPA U COOEPKAHUE

Kon HaumenoBanue pazaenos u TeM /Buj 3ausatus/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchbl

Pazgen 1. CtpykTrypa 00beMHOT0
THAPONPHBOAA, padoyue KUIKOCTH U CPeIcTBA
HX KOHIUIMOHUPOBAHUS

1.1 3amaum u conepkanue Kypca. Mctopuaeckue 8 1 IK-2.1 Jd1.2
cBegeHust. CocTaB U OCHOBHBIE MTOHSTHS O IK-2.2 JI1.3J12.1
TUAPOTIPUBOAAX, CTAHIAPTH3ANNS U 0003HAUCHHUS. 2.2
OCHOBHBIE IPEUMYIIECTBA, 3aJa4U U IPUMEHEHNE JI2.3713.3

THPOIIPUBO/IA B MALIMHOCTPOCHHUU H
MeTtayprud. /JIex/




1.2 CrpykTypa 00bEMHOT0 I'HAPONIPHUBOJIA, pabouue 1 IK-2.1 J1.2
JKUIKOCTH TS 33JTAHHBIX YCIOBHHA MPUMEHECHHUS I1K-2.2 JI1.3J12.1
THIPOIIPHUBOJIA U BBIOOP criocoba ux 2.2
KoHIuIroHuposanus /I1p/ JI2.3713.3

1.3 M3ydyeHnne MaTepralioB JICKITMOHHBIX U 20 IK-2.1 J1.2
NpaKTHYECKUX 3aHsTHil. PaboTa Hayx moMamHIMu [1K-2.2 JI1.3J12.1
3amanmsaMu. [ToaroToBka k sk3ameny. /Cp/ J12.2

JI2.3J13.3

1.4 [MonroToBka u MpoOBEJCHUS K3aMeHa. /DK3aMeH/ 2 [IK-2.1 JI1.2

IK-2.2 JI1.3J12.1
2.2
JI2.3J13.3
Pa3zpnen 2. 'uapoaBUraTeiv NoCTynaTeJIbHOrO U
MOBOPOTHOTO ABM:KEHHU I, THIPOMOTOPBI,
JHEProcH/I0BbIe M MPOYHOCTHDIE PacyeThl

2.1 I'maponBurareny NoCTynaTeIbHOTO U IOBOPOTHOTO 1 IK-2.1 J1.2
JIBHKCHHH, THIAPOMOTOPBI. [1IK-2.2 JI1.3J12.1
KoHcTpyKIus MITyHXEPHBIX U MOPUIHEBBIX IK-2.3 2.2
TUAPOIMINHAPOB, [1K-3.1 J12.3J13.3
SHEPTOCUJIOBBIC U IIPOYHOCTHBIE PACUETHI CUIOBBIX IK-3.2
JIeTaJICH.

KoHcTpykuns yIimoTHEHUH TOABUKHBIX U
HETIOJIBIKHBIX, YTEUKH, MaTepHabl U pecypc.
/JTex/

2.2 W3ydeHne KOHCTPYKLUHU THAPOLIMINHAPA, 1 IK-2.1 J1.2
OmpeIeNIeHNe ero XapaKTePUCTUK 110 CUIIOBBIM U [K-2.2 JI1.3J12.1
CKOPOCTHBIM TTOKa3aTesIM I1K-2.3 2.2
Pacder Hanps>KEHHOTO COCTOSTHUS MeTallla IK-3.1 JI2.3J13.3
TJIaBHOTO IWJIMHAPA BEPTHKAIBHOTO Ipecca I1K-3.2
100MH B pa3HBIX 30HaX U ONpe/IeleHUE 3a11acoB
MPOYHOCTH
3d-moenupoBanme
HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHHUS
THAPOLMIIMHIPA [IPU 3a]JAHHOW BEJIMYMHE
BHYTPEHHETO JIaBJICHUS

2.3 W3yueHne MaTepHasoB JIEKIIHNOHHBIX U 25 MK-2.1 J1.2
MPaKTUIEeCKUX 3aHATHH. PaboTa Ham momMamrHIMu [1K-2.2 JI1.3J12.1
3amanusMu. [ToarotoBka k sx3ameny. /Cp/ I1K-2.3 2.2

IK-3.1 JI2.3J13.3

2.4 [MoxroToBka u mpoBeaeHAS IK3aMeHa. /JK3aMeH/ 2 [1K-2.1 J11.2

IK-2.2 JI1.3J12.1
IK-2.3 J2.2
MK-3.1 JI2.3J13.3
Pazaen 3. Hacochl, npuHIMN paGoThl U
XapaKTEePUCTHKA, PacYeThl MAPaMeTPOB

3.1 [lecTepenuarsle U MIACTUHYATHIE HACOCHI U 1 IK-2.1 Jq1.2
THJIPOMOTOPBI, 0COOEHHOCTH KOHCTPYKIUH U [K-2.2 JI1.3J12.1
XapaKTePUCTHKH. IK-2.3 2.2
PaguansHO-NIOpIIHEBBIE U AKCHATbHO-TIOPIIHEBEIE IK-3.1 JI2.3713.3
HACOCHI ¥ THIPOMOTOPHI, IX KOHCTPYKTHBHBIE IK-3.2
0COOEHHOCTH.

Pacuet pabouero o0bEMa, MOIIHOCTH U
MPOU3BOIUTENEHOCTH HACOCOB, K.ILA. U
9HEPreTHYECKUX MoKa3aTelei.

/JTex/

3.2 AHam3 TeXHUYECKUX XaPaKTePUCTUK HACOCOB: 1 IK-2.1 J1.2
HIECTEPEHHOT0, PauaIbHO-TIOPUIHEBOTO, IK-2.2 JI1.3J12.1
AKCHAJIFHO-TIOPITHEBOTO TI0 MX KOHCTPYKTHBHBIM IK-2.3 2.2
ocobernHoctsm /I1p/ IK-3.1 J12.3713.3

3.3 M3ydenue MaTepuanoB JEKIIMOHHBIX U 20 IK-2.1 J1.2
NPaKTUYECKUX 3aHATHH. PaboTa HaJ JOMAITHUMHU [1K-2.2 JI1.3J12.1
3aganusMu. [loaroroBka k sx3ameny. /Cp/ IK-2.3 2.2

IK-3.1 JI2.3J13.3




3.4 IMoaroToBka u nMpoBeACHUS IK3aMeHa. /JK3aMeH/ 2 [IK-2.1 JI1.2

IK-2.2 JI1.3J12.1
IK-2.3 2.2
IK-3.1 JI2.3713.3

Pa3nen 4. PacnipenesurejbHas U

peryaupymoniasi TAApoannapatypa

COBPEMEHHOI'0 TMAPONPUBOJA B

MAIIHHOCTPOEHUH H METAJLIyPru

4.1 I'mapoanmnapaTsl KIalaHHOTO, 30JI0THUKOBOTO 1 IK-2.1 J1.2
THTIOB, PACTIPEICITUTETH. IK-2.2 JI1.3J12.1
I'unposaMky, NpenoOXpaHUTEIIBHBIE KIIANlaHBL, IK-2.3 2.3
TUAPOAIITIapaThl YIIPaBICHHUS PACXOI0M. IK-3.1
VYrpasieHue HaPaBJICHUEM U CKOPOCTHIO TIOTOKOB IK-3.2
paboueil )KUAKOCTH, KOHCTPYHPOBAHNE
THIIPOIIPHUBOJIOB.

/J1ex/

4.2 M3yueHne KOHCTPYKIUHU 30J0THUKOBOTO 1 IK-2.1 J1.2
pacrpeaenuTensi, COCTaBICHUE THIPOCXEMBI U €€ [K-2.2 JI1.3J12.1
MIPOBEPKA C PEBEPCUBHBIM YIIPABICHUEM IK-2.3 J2.3
TUAPOIMIHHAPOM [1K-3.1
AHaIu3 KOHCTPYKITUHU Ipoccenieil, pa3paboTka IK-3.2
IKCIICPUMEHTAILHOU CXEMBI U CHSATHUE
THIPABITNYECKON XapaKTePUCTUKH CHCTEMBI
HacoC-TUAPOAPOCCEb
AHanu3 KOHCTPYKIUH, pa3padoTKa
IKCIICPUMCHTAILHOU CXEMBI U CHATHE
THPaBIMYCCKON XapaKTCPUCTUKA HATOPHOTO
KJIarmaHa
AHaJn3 KOHCTPYKIIMHU PETYIIATOPOB PACX0a,
pa3paboTKa CXEMBI H OTIpEICIICHIE
THPaBIMYCCKON XapaKTEPUCTUKHU PETyJIATOpa
pacxona
N3ydeHne KOHCTPYKIIUU TPEXITHHEHHOTO
PEIYKIMOHHOTO KiIaraHa
AHanu3 KOHCTPYKIWHU U HACTPOHKA pelie TaBICHUS
V3ydeHre KOHCTPYKIIMU YIPABIIEMOro 00paTHOrO
KJamaHa (THIpo3aMKa) U
MTHEBMOTHIPOAKKYMYJIATOPA

Mp/

4.3 N3yyenne maTepuanoB JEKIIUOHHBIX U 25 IK-2.1 J1.2
MPaKTUIEeCKUX 3aHATHH. PaboTa Ham momMamrHIMH [1K-2.2 JI1.3J12.1
3amanusMu. [loarotoBka k sx3ameny. /Cp/ I1K-2.3 2.3

IK-3.1

4.4 [MoxroToBka u mpoBeaeHUS YK3aMeHa. /IK3aMeH/ 5 [1IK-2.1 J11.2
IK-2.2 JI1.3J12.1
[K-2.3 2.3
IK-3.1

Paznen 5. @®yHkuuoHaa, CTPyKTYypa u
0CO0€HHOCTH peaju3aluuy ruAPoNnpUBoI0B
MAaIllMH U arperaToB B TPyOHOM NMPOU3BOCTBE




5.1 OO0nacTy NpUMEHEHUST THIPABINYECKOTO MPHUBOJIA 8 2 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
KJIeTel ¥ IPUBOJOB BCIIOMOTaTENbHOTO
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.

[TpoOnembl CHHXPOHM3AIMU IPUBOJIOB 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 €
CHUHXPOHM3ALHEHN epEMENICHUH IIITyHXKXEPOB 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, BO3BPATHOTIO X0/1a, TUAPOJUHAMUYECKUE
napaMeTpsl IpoLecca.

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

ITpuMeHeHHE THAPOIIPUBOAA BO BCIIOMOTATEIBHBIX
MeXaHU3MaxX MaIlliH U arperatoB TpyOHOTO
MPOU3BOJICTBA.

[lepcniexTHBHBIE KOHCTPYKIIMU THAPOIIPUBOAA IS
MPOU3BOJICTBA TPYO M JKEJE3HOAOPOIKHBIX KOJIEC.

/J1ex/

5.2 Pa3paboTka cxeMbl THAPONPUBOIA TPUMEHUTEIHHO 8 2 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 8 20 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 nmpoBeacHUS YK3aMeHa. /JK3aMeH/ 8 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)

Bonpocks! k 3k3aMeHy U TeKyIIeMy KOHTPOJIIO:

1.
2.
3.

Yro Takoe ruaponpusoxa? 13 xakux QyHKIMOHAIBHBIX YacTe OH cOCTONT?
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 PEryJIUpyeMbIMU?

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

VYKaKHUTE TUIBI THIPOATIIAPATOB YIIPABICHHS PACXOIOM.

OOBsICHUTE TIOHSTHS TUHEHHOTO M KBAJAPAaTHIHOTO JAPOCCEIIA, a TAK)Ke peryJmpyeMoro apoccens. M3oopasute ux Y1 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 HanopHbIi knanan? M300paszute ero ycioBHOe 0003HaUCHHE.

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 mpeumMyIecTBO TpEXIMHEWHOTO pelyKIIMOHHOTO KilanaHa HaJl ABYXJIHHEeHHbIM? 300pasuTe ero ycioBHOE
o0o3HaueHwHe.

17. B dem oTim4me peyKIMOHHBIX KIIAIIaHOB IPSIMOTO U HENPSIMOTO JIelcTBHsA? B Kakux citydasx MpUMEHSIOTCs TTocieqHue?
18. Kakoii u3 KJ1amaHOB IaBJICHUS SBISCTCS HOPMAIbHO OTKPBITHIM, @ KAKOM HOPMaJIBHO 3aKPBITHIM? UTO 0003HAYAIOT 3TH
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 ruapozamok? M300pa3ure ero ycaoBHoe 0003HAUE€HHE M ONUILIUTE PHHIKI PAOOTHI.

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

23. ‘YKkaxuTe OCHOBHBIE THIIBI pactpenenuteneil no tumy ux 3P2O. Kakoil Tun npuMeHsIOT B rUApocUcTeMax, KpUTHIHBIX K
OTCYTCTBHUIO yTE€UEK?

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

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

26. N3o0pasute ycinoBHOE 0003HAUCHNE OCHOBHBIX KOHCTPYKIIMH THIPONMINHIPOB OJHOCTOPOHHETO ACHCTBUS. B Kakux

ClIydasax OHU HpI/IMeHSHOTCH?

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

28. Ykaxure Ha3HAYCHNUE TIOBOPOTHBIX THAPOIBHUTATEIICH U X OCHOBHBIC KOHCTPYKTUBHBIC THITHL. 11300pa3uTe 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.CMa304HbIE CHCTEMEI ITOCIEA0BATEIBHOTO JEHCTBHUS.
38.CMa30uyHbIe CUCTEMBI UMITYJIBCHOI'O 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.

Jomainee 3ananue 1 paznenst 2,3
Jlomamnee 3ananue 2 pasnensl 4,5
Konrponbnas pabdora 1 pasnmesnsr 1,2,3
KonTponbHast pabota 2 pa3aenst 4,5

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

ITo kypcy B ceabMOM ceMecTpe IPeAyCMOTPEH dK3aMeH.
Buner BkiIro9aeT 1Ba TEOPETHUECKUX BOIIPOCA U PEIICHHUE 3a/1a4, pPa30UpacMbIX Ha MPAKTHYECKIX 3aHITHAX.
Buners! xpansrcst Ha Kadenpe.

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

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

g nomycka K 3x3aMeHy He0OXOIMMO BBITIOTHEHHE CIIEIYIONINX YCIOBHIL:
1. PerynsapHoe noceuieHre JEKIUOHHBIX U NPAKTHUECKUX 3aHATHH
2. BrimonHeHue BceX NpeayCMOTPEHHBIX 10 JUCIUIUINHE KOHTPOJIBHBIX MEPOTPHUSITHI

[Ipu cmage pacueTHO-TpadUIecKOr pabOTH MPEAYCMOTPEHA CHCTEMAa OIICHUBAHUS I10 MATHOAIUTFHON CHCTEME.
Jlnst yenemrao# cnaun PI'P Heo0OX01uMo rpaMOTHO M BEPHO OTBETHTH Ha 2 TEOPETUIECKUX BOMPOCA WK | TEOPETHUECKHUIA BOIPOC U
pelInTh 3a1a4y.

[IIkana olleHUBaHMS 3HAHUI 00YJYAIOIINXCS HA SK3aMECHE:
OreHKa «OTIMIHOY - 00YYAIOIINICS TTOKA3bIBACT TITy0OOKHe, HCUEPIBIBAIOIINE 3HAHHUA B 00BheMe IPOWICHHON MTPOTPaMMEI, YBEPEHHO
JIEHCTBYET MO MPUMEHEHHIO MOJYUYEHHBIX 3HAHUM HA MPAKTHKE, FPaMOTHO U JIOTUYECKU CTPOIHO U3JaraeT MaTepua npu




OTBETE, yMeeT (POPMYJIHPOBATH BHIBOJIBI U3 U3JI0KEHHOTO TEOPETHUCCKOTO MaTepHaa, 3HACT JOMOJHUTEIEHO PEKOMEHIOBAHHYIO
JTUTEPATypYy.
OIeHKA «XOPOIIOY» - 00YUArOIIUICS MOKA3bIBACT TBEP/IBIC M JJOCTATOUHO MOJHBIC 3HAHUSA B 00beMe MPOHICHHON IPOTPaMMBI,
JIOITyCKaeT He3HAYUTEIbHBIC OINOKH TP OCBEIICHUH 33JaHHBIX BOIPOCOB, PABIIHLHO ACHCTBYET MO0 TPUMEHEHHIO 3HAHUH Ha
MIPaKTUKE, YETKO U3J1araeT Matepuall.
OrneHKa «yIOBIETBOPUTEIHFHOY» - 00yJaromuiics MOKa3bpIBACT 3HAHUS B 00BeMe MPOIIEHHON POTpaMMBI, OTBETHI H3JIaraeT XOTS U C
OImMOKaMH, HO YBEPEHHO MCTIPABIIIEMBIMH IIOCJIE TOTIOTHUTEBFHBIX W HABOAAIINX BOIIPOCOB, IPABHIIBHO ACHCTBYET IO
MIPUMEHEHUIO 3HAHUM Ha MPAKTHKE;
O1eHKa «HEYIOBICTBOPUTEIHHOY - 00YJAIOUIHIACS TOIyCKaeT rpyObie ONTHOKY B OTBETE, HE TOHUMAET CYIIIHOCTH M3JIaragMoro
BOIMPOCA, HE yMEET MPUMEHSTh 3HAHUSI Ha MIPAKTHUKE, 1aeT HEMOJIHbIE OTBETHI HA JOMOJIHUTEIbHBIEC U HABOSIINE BOIPOCHI.
OreHKa «He SBKa» — 00YJaromuics Ha SK3aMeH He SBUJICS.
Bo3MoxHO mpocTaBieHHe OIICHKH 32 9K3aMEH Ha OCHOBE OI[EHOK KOHTPOJIBHBIX MEPOTIPUSITUI ceMecTpa

Pe3ynbTar 0OCBOCHHS KOMITETEHITHH (JacTel KOMIICTCHITNA ) YCTAaHABIIMBACTCS CIICTYIOIIUM 00pa3oMm:

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

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

Onenka «HeynosnersopurensHo» - Komnerenmus He copmMupoBaHa.

6. YYHEBHO-METOJUMYECKOE 1 UTHOOPMAIIMOHHOE 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. Meroanueckue 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'unpaBnuka 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'maopaBiuka, THAPOMAIIMHBL: | DJIEKTPOHHBIN KaTajaor Mocksa Anbsiae, 2010
y4IeOHHUK
JI2.2 |Huxwurtus O.0. I'unpasnuka u DNEeKTPOHHBINA KaTauor Mocksa U3n-s0o MI'TY um H.O.
Hukurun O.0. THIIPOITHEBMOTIIPUBOI: yueOHOE baymana, 2012
noco6ue
JI2.3 |Ceemnuxos B.K. CraHOYHbIE TUAPOTPUBO/IBIL: DJIEeKTPOHHBIN KaTaJior 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 MeTtoauieckue mocoous Brikca, 2010
®oprynaros A.H., o0opyoBaHue AJIs
Osuaposa H.B. IIPOU3BOJCTBA NPSAMOILIOBHBIX
CBapHBIX TpyO 60IBIIOTO
nuameTtpa B tuHuu TOCA:
YuebHoe nmocodue
JI3.2 |Camyces C.B., Teopus, TeXHONOTUS U Meroaudeckue mocoous Bsikca, 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: Yuebnoe Metoauveckue ocoous Brikca, 2010
C.B.,Jlomatun A.T'., mocooue
Makapos b.B.

6.3 IlepeyeHb NPOrpaMMHOIO odecneYeHust

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 6ubiaunoreka 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 Y€pe3 UHTEPHET C perucTpanuei B Oudianoreke u  BBogom mapods.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue OcHarieHue
2 I'maponpuBoAg  MamMH M arperatoB | KOMIIBIOTEp, IPOEKTOP, 3KpaH, MHTEPAKTUBHAS 1OCKA
TDVOHOTO MDOM3BOICTRA KOMIUIGKT _ TEMATHUYECKMX  NDE3CHTAINA.  JIOCTVI 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. METOAUYECKHUE YKA3AHUSA 1JI5S1 OBYYAIOUIUXCA

1. ITocemaTs Bce BUABI 3aHATHH.

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
TMIperoIaBaTelio (B Yachl OYHBIX KOHCYIbTaImii, uepe3 MS Teams i 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 TUCIMIDIMHBI BO3MOXKHO TOJBKO IPH CHCTEMAaTHIECKON CaMOCTOSATENIFHON paboTe, UTO MO KABACTCS
cucteMoi Tekyen arrecrauud Ha LMS Canvas.

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




