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15.03.02 TexHoNMOrn4YecKre MaIIuHBI # 000pYyI0BaHUE
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Kaymduxarms O0akaJyiaBp
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Cawm. pabota 59 59 59 59
Yacel Ha KOHTpoOIb |27 27 27 27
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[144 [144 | 144 [ 144

[Iporpammy coctaBui(u):




xk.m.H., Hoy., E¢ppemos /.B.;/[oy., Dopmynamos A.H.

Pabouast mporpamma
NHAXVHUPHHT THAPONPUBOIA TEXHOJIOTHIYECKHX MAIINH
Pa3paborana B cootBercTBun ¢ OC BO:

CaMOCTOSITENIFHO yCTaHABIMBAEeMbIil 00pa30BaTeIbHBIA CTAaHIAPT BBICIIEr0 00pa3oBaHus - OakanaBpuat PenepansHoe
rocyJapcTBEHHOE aBTOHOMHOE 00pa30BaTesIbHOE YUpexkIeHHE BhICIIero oopasoBaHus «HarmoHanbHbIH HCcCie10BaTeIbCKUI
TexHonornaeckuit yausepcurer « MUCuCy» mo nHanpasieHuto moarotoBku 15.03.02 TexHoIOTHMYECKIE MAIIMHBI M 000pYI0BaHHE
(mpukas ot 25.11.2021 r. Ne 465 0.B.)

CocraBiieHa Ha OCHOBAaHHUH Y4eOHOTrO IJIaHa:

15.03.02 TexHonornyeckue MamuHb! 1 00opynosanne, MO-23.plx NHXHHAPHHAT TEXHOIOTHIECKOTO 000y IOBaHNS,
yTBepKJIeHHOro YueHsM coeroM BO HUTY "MUCuC" 29.12.2022, nporokon Ne 5-22

Pabouas mporpamma oobpeHa Ha 3aceaHuu Kaeapsl
TexH0JI0ruM ¥ 000py/10BaHUSA 00PA0OTKH METALJIOB JaBJIeHHEM
IIpoTtokomn ot 23.05.2023 r., Ne9

3aB. kadenpoit ['opbatrox C.M.

1. HEJIX OCBOEHUSA

1.1{O3HaKOMHTE CO CTPYKTYPOIi, IPHHIIUIIOM AEHCTBUS M KOHCTPYKIMEH THIPO- ¥ THEBMOIIPUBOIOB COBPEMEHHBIX
JIEHCTBYIOIIMX TEXHOJIOTHUECKUX MAIUH U arperaroB B METaJUTyprHH;

1.2|06y4nTh MeTOIaM pacyeTa OCHOBHBIX TEXHIHUECKUX XapaKTEPHCTUK THAPO- ¥ THEBMOIIPHBOIOB MAIIIHH;

1.3 HAay4YUTb METOJUKC aHAJIN3a pa6OTLI QJICMCHTOB Ir'UApONpruBOAa TEXHOJIOTUICCKUX MAllIMH U O60py,Z[OBaHI/I$I MCTaJUTypruu,

1.4|u3y4nTh NPUHIMIIBI BIOOpA, TEXHUYECKOTO 00CITY)KUBAHUS U pacyéra IapaMeTpoB CUCTEM THIPOIIPUBOJIA B
METaJLUIypru4eCcKuX LeXax.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Hukn (paznen) OIT: |Bl.B.21B.04

2.1| TpeGoBaHus K NMpeaBapUTeJLHOI MOATr0TOBKE 00y4Yarouierocs:

2.1.1{T'uapaBnuka

2.1.2|HayuHo-uccnenoBarenbsckas paboTa

2.1.3| TexHOMOTHN KOHCTPYKIIMOHHBIX MaTepPHAaIOB

2.1.4(Mertposnorus, crangapTu3anys U cepTuduKanms

2.1.5|Mexanuka

2.1.6| Teopus MexaHU3MOB U MalIUH

2.2 | fucuunaunbl (MOAY/IH) H MPAKTHKH, AJIA KOTOPHIX OCBOEHUE TAHHOI THCHMIJIMHBI (MOAYJ/Is1) HEO0X0AUMO KaK
npeAuecTByoIee:

2.2.1(O6opynoBanne cOBpeMEHHbBIX METAJLTypPrHUECKHUX ITPOU3BOJICTB

2.2.2|1lpou3BoACTBEHHAs MPaKTHKa

2.2.3| dehopmaniiOHHBIE MOy TTH

224 KOMHLIOTepHOG MOJCIMPOBAHUE U TPOCKTUPOBAHNUEC MAIIIMH U arpe€ratoB

2.2.5|IloaroroBka K MpoLeAype 3aluTHI U mporteaypa 3amutsl BKP

2.2.6|IIpeanumiaoMHasl mpakTHKa

2.2.7T|OkcrutyaTaiis 1 peMOHT MAIllMH U arperaToB

3. PE3YJIBTATHI OBYUYEHUS IO JUCIIUTIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITETEHIHUAMUA

K-2: CnocobeH ocyniecTBIATH OPraHMu3allHOHHO-TEXHUYecKoe ofecnedeHre padoT M0 TeXHHYECKOMY 00CTYKHUBAHHIO
MeTAJNTyPru4ecKoro 060py10BaHust

IIK-2.2: AHaIu3MpyeT cOCTOSTHHE OCHOBHOT'O M BCIIOMOIaTeJbHOI0 METALTYPIH4eCKOro 000py/10BaHHA

3HaTh:




I1K-2.2-31 runpaBIn9decKuil MpUBOJ OCHOBHOTO M BCTIOMOTATEIBHOTO TEXHOJIOTHIECKOT0 000PyI0BaHHS B METAILTy PTUH

MK-3: Cnocobden OCYIIECTBJIATH OPraHUu3allMOHHO-TEXHHUIECKOE odecneyeHue PEMOHTOB METAJLNIYPIrHY€CKOTO oﬁopyz[msamm

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJICHUS U3HOLLIEHHOI0 000PY/10BaAHUSA

3HaTh:

IIK-3.1-31 6BICTp0PI3HaH.II/IBaCMBI€ ACTAJIn  TUAPABINYCCKOT'O O60pyZ[0BaHI/If{ TEXHOJOIrMYCCKUX MAllIMH B METAJUTYPIruu U CUCTEM
CMa3Ku

IIK-2: Cnoco0eH ocylecTBIATH OPraHU3alMOHHO-TeXHUYECKOe o0ecrieyeHre padoT M0 TEXHUYECKOMY 00CIyKMBAHUIO
METAJLUIyPru4eckoro o60py10BaHus

IIK-2.3: CocTaBasieT rpa¢puKu 0CMOTPOB MeTALIyPru4eckoro 000py10BaHusi, NOAHEMHBIX MEXaHHM3MOB, pa3padaTbiBaeT
HHCTPYKIHH 10 TEXHHYECKOM IKCILTYyaTallud 000py10BaHNs, CMa3Ke H YX01y 32 HUM

3HaTh:

[1K-2.3-31 npuHIMITEI TEXHUYECKON SKCIUTyaTaluy padoTy THAPABIMYECKOTO MPUBOAA OCHOBHOTO M BCIIOMOTATEIEHOTO
TEXHOJIOTHYECKOTO 000PYAOBaHNUS B METALTYPIHH U BUJIBI CHCTEM CMa3Ku

IIK-2.1: Baageer 3HaHUSIMH 0 KOHCTPYKUMH U NpuuMIie padoTbl 000pyI0BaHUSI METANIYPru4ecKoro npou3BoacTBa

3HaTL:

[TK-2.1-31 KOHCTPYKINIO W MPUHIAI PA0OTHI AIEMEHTOB THAPABIMYECKOT0 PUBOJIA TEXHOJIOTHIECKUX MAIIUH B METaJLTY PTUH

MK-3: Croco6eH ocylmecTBIATh OPraHU3aAlHOHHO-TEXHHYECKOE 00ecriedeHHe PEMOHTOB METAJIYPru4ecKoro 000py1oBaHusl

IIK-3.2: [InanupyeT 3aTpaThl HA NPOBEICHUA PEMOHTHBIX PadoT pa3pabdaTbiBaeT NPOEKT OPraHU3ANHH PEMOHTOB

3HaTL:

IIK-3.2-31 3aTpaTsl Ha NPOBEAEHHS PEMOHTOB T'HAPABINYECKUX CUCTEM

MK-3.1: Pa3padaTbiBaeT TEXHOJIOTHIO BOCCTAHOBJIEHHS] H3HOIIEHHOTO 000PY10BaHUS

YMmern:

ITK-3.1-Y1 onpenensth BO3MOXKHBIN H3HOC 000PYJOBAaHHS THAPABIMYECKUX CHCTEM TEXHOJOTMYECKUX MAIINH B METAJLTYPIUU

IIK-3.2: [InanupyeT 3aTPaThl HA NPOBEICHUS PEMOHTHBIX PadoT pa3padaTbiBaeT NPOEKT OPraHU3AMHA PEMOHTOB

YMmern:

I1K-3.2-Y1 manupoBats 3aTpaThl Ha IPOBEIEHNE PEMOHTA THPABINYECKUX CUCTEM

IK-2: Cnnoco0eH ocylecTBIATH OPraHU3aLMOHHO-TeXHUYeCKOe o0ecrieyeHre padoT M0 TEXHUYECKOMY 00CIyKMBAHUIO
METAJLIyPru4ecKoro o60py/i0BaHusA

IIK-2.3: CocTaBasieT rpa¢puku 0CMOTPOB MeTALIypPru4eckoro 000py1oBaHusi, NOAEMHBIX MEXaHM3MOB, pa3padaTbiBaeT
HHCTPYKIHUHU N0 TEXHUYECKOH IKCILIYaTAIINU 000PY10BaHHs1, CMa3Ke U YX01y 32 HUM

YMmernb:

ITK-2.3-¥1 pa3pabarsiBaTh HHCTPYKLIWH [0 TEXHUYECKON IKCIUTyaTallii THIAPABINYECKOT0 000PYAOBaHUS U CHCTEM CMa3K1

IIK-2.2: AHaJIM3UpyeT COCTOSIHME OCHOBHOI'0 U BCIIOMOIATEJILHOI0 METAJIyPIru4ecKoro 000py10BaHust

YMerh:

[1K-2.2-Y1 ananu3upoBath paboTy THAPABINIECKOTO MPUBOIA OCHOBHOTO M BCIIOMOTaTEIFHOTO 000PYAOBAaHHS TEXHOIOTHYECKUX
MalliH B METaJUTypTrUH

IIK-2.1: Baageer 3HAHMSIMU 0 KOHCTPYKIUH M NPpHUIUIIE pa00Thl 000pPYy10BAHUS METALIYPIrU4eCKOro Npou3BoCTBA

YMerThb:

[IK-2.1-Y1 yntath 1 HOHUMATh THAPABINYECKUE CXEMbI TEXHOJIOTHUYECKUX MAIIMH B METAJTyprUH

Baangerb:

I1K-2.1-B1 3HaHMAME 0 KOHCTPYKIWH 1 pabOTE 3IEMEHTOB T'MIPABINYECKOTO IIPUBOJA TEXHOJIOTHYECKNX MAIIMH B METAJUTYPrHH

MK-3: Crioco6eH oCylecTBAATh OPraHU3aAlHOHHO-TEXHHYECKOE 00ecreyeHHe PEMOHTOB METAIIYPru4ecKoro 000py10BaHusl

IIK-3.2: [InanupyeT 3aTpaThl HA NPOBEICHUA PEMOHTHBIX PadoT pa3padaTbiBaeT NPOEKT OPraHU3ANMHA PEMOHTOB

Baagernb:

[1K-3.2-B1 HaBbIKamMu TUTAHUPOBAHMS 3aTPaT HA MPOBEICHUE PEMOHTA THAPABINICCKAX CHCTEM

IK-2: Cnoco0eH ocylecTBIATH OPraHU3aALMOHHO-TEXHUYECKOe o0ecrieyeHne padoT Mo TEXHUYECKOMY 00CTy;KMBAHU IO
METAJLIYPru4ecKoro 060py10BaHus




IIK-2.3: CocTaBaser rpa¢puku 0CMOTPOB METAJLIyPru4ecKoro 000py1oBaHus, NOAbLEMHBIX MEXaHH3MOB, pa3padaTbiBaeT
HHCTPYKIMH N0 TEXHUYECKOIl IKCIIyaTalluu 000py10BaHUs, CMa3Ke U YXOAY 32 HUM

Baanerb:

[1K-2.3-B1 HaBbIKaMH TEXHUYECKOH KCILTyaTaI[H THAPABIMYECKOTO 000PYIOBAaHUS U CHCTEM CMa3KH

MK-2.2: AHAJU3HPYET COCTOSIHHE OCHOBHOTO M BCIIOMOTaTeJIbHOT0 MeTAJLTYPru4ecKoro 06opyaoBaHus

Baagernb:

[1K-2.2-B1 HaBbIKamMu aHaM3a paboThl THIPABIMYECKOTO ITPHUBOJA OCHOBHOT'O M BCIIOMOTATEIBHOTO 000PYI0BaHUS
TEXHOJIOTHYECKUX MAIllUH B METAJUTYPTHH

IK-3: CnocodeH ocyliecTBIATH OPraHNu3alHOHHO-TEXHUYECKoe o0ecnedeHe PEMOHTOB MeTAJIIyPrHYecKOro 000py10BaHus

IIK-3.1: Pa3padaTbIBaeT TEXHOJOTHI0 BOCCTAHOBJICHHS H3HOIICHHOT0 000PyA0BAHUS

Baagernb:

I1K-3.1-B1 HaBBIKaMH BBIOOpaA TEXHOJIOTHI BOCCTAHOBIICHNUS THIPABINYECKOT0 000pYI0BaHUS

4. CTPYKTYPA U COOEP)KAHUE

Kon HaumenoBanne pasnenos u tem /Buj 3ansitus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATUA Kypc 107071 M L
pecypcsl
Pazgen 1. CtpykTypa 06beMHOT0O
THIPONPHBO/A, Pa60oune KUIAKOCTH U CPeCTBA
HX KOHIWIHOHUPOBAHMS

1.1 3agauu U cojepxkanue Kypca. cropudeckue 7 3 [K-2.1 K- JI1.2
cBezieHus. COCTaB U OCHOBHBIE MOHATHS O 2.2 JI1.3J12.1
THIPONPUBOJIAX, CTAHAAPTH3ANNS M 0003HAUCHIIS. J12.2
OCHOBHBIE IPEUMYIIECTBA, 33Ja4U 1 IPUMEHEHHE JI2.3J13.3
THPOINPHUBOJIA B MALTMHOCTPOCHHUH U
Metatyprud. /Jlex/

1.2 CtpykTypa 005eMHOTO THAPONPHUBO/IA, paboune 7 4 IK-2.1 [IK- J1.2
SKUAKOCTHU JUIS 3aJIaHHBIX YCIOBUM IPUMEHEHHUS 2.2 JI1.3J12.1
THIPOIIPHUBOJIA U BBIOOP criocoba ux J2.2
koHautmonuposanus /I1p/ JI2.3713.3

1.3 N3ydenue MaTepuanoB JEKIIMOHHBIX U 7 7 IK-2.1 K- J1.2
NpaKTHYECKUX 3aHsTHii. PaboTa Hax moMalrHuMu 2.2 JI1.3J12.1
3amanmsiMu. [loaroroBka k sk3ameny. /Cp/ J12.2

JI2.3J13.3

1.4 IToaroToBka u MpoBeieHUs IK3aMeHa. /JKk3amMeH/ 7 5 T1K-2.1 TIK- JI1.2

2.2 JI1.3J12.1
J2.2
JI2.3J13.3
Paznea 2. 'mapoaBurarTe/in NoCTynaTeIbHOro 1
TMOBOPOTHOI'O ABUKEHUIi, THAPOMOTOPHI,
HEProcH/I0BbIe H MPOYHOCTHDIE PaCYeThl

2.1 lunpopBurareny moCTynaTeT-HOTO M IIOBOPOTHOTO 7 3 IK-2.1 [IK- J1.2
JBUOKEHUH, THIPOMOTOPEL. 2.2T1IK-2.3 JI1.3J12.1
KoHCcTpyKuys TyHXepHBIX U TOPIITHEBBIX IK-3.1 [IK- 2.2
TUAPOLMIIMHAPOB, 32 JI2.3J13.3
SHEPrOCHJIOBBIE U IPOUYHOCTHBIE PACUETHI CUIIOBBIX
JIeTanew.

KoHcTpyKuus yIyIoOTHEHHH HOABUKHBIX U
HETIOJIBIKHBIX, YTEUKH, MaTepHalbl U pECypcC.
/JTex/

2.2 W3ydenne KOHCTPYKINU THAPOLMIAHAPA, 7 6 ITK-2.1 TIK- JI1.2
ONPENENICHNE €ro XapaKTePUCTUK 110 CUIIOBBIM U 2.2T1IK-2.3 JI1.3J12.1
CKOpPOCTHBIM IOKa3aTessiM ITK-3.1 IIK- J2.2
Pacuet HanpsKEeHHOTO COCTOSTHUS METAJLIA 3.2 JI2.3J13.3

TJIABHOTO IMJIMHAPA BEPTHKAJIBHOTO Tpecca
100MH B pa3HBIX 30HaxX M OIpeAeICHNE 3aIIacoB
MIPOYHOCTH

3d-MonenrpoBaHKe HAPSHKEHHO-
1e(hOPMUPOBAHHOTO COCTOSHUS THAPOLIMINHIPA
IIPY 3a1aHHON BEJIMYMHE BHYTPEHHET O AABJICHUS
Mp/




2.3 N3yuenue MatepuaioB JIEKLIMOHHBIX U 12 | IIK-2.1 TIK- JI1.2
NpaKTHYECKUX 3aHsTHi. PaboTa Has moMalrHUMu 2.21T1IK-2.3 JI1.3J12.1
3amanmsiMu. [loaroroBka k sx3ameny. /Cp/ T1K-3.1 TIK- J12.2

3.2 JI2.3713.3
2.4 IToaroToBka u MpoBECHUS 3K3aMeHa. /DK3aMeH/ 5 ITK-2.1 K- JI1.2
2.2TIK-2.3 JI1.3J12.1
I1K-3.1 TIK- 2.2
3.2 JI2.3J13.3
Pazgen 3. Hacocsl, npuHumn paborsl 1
XapaKTepHUCTHKA, pacyeThl MapaMeTPOB

3.1 [ITecTepeHyaTsle ¥ MIACTUHYATBIE HACOCHI U 3 [K-2.1 IIK- JI1.2
THIPOMOTOPBI, 0OCOOCHHOCTH KOHCTPYKIIUH U 2.21IK-2.3 JI1.3J12.1
XapaKTePUCTHKH. IK-3.1 [IK- 2.2
PanuansHO-nOpIIHEBBIE U aKCHATbHO-IIOPIIHEBLIE 3.2 JI2.3713.3
HACOCHI U THIPOMOTOPBI, UX KOHCTPYKTHBHBIC
0COOEHHOCTH.

Pacuer pabouero o0béMa, MOIITHOCTH U
MIPOU3BOANTEIBHOCTH HACOCOB, K.ILA. U
SHEPreTUYECKUX NMoKa3aTese.

/JTex/

32 AHanu3 TEXHUYECKUX XaPaKTEPUCTUK HACOCOB: 6 IK-2.1 K- J1.2
IeCTEPEHHOT 0, PaIUaTbHO-TIOPIITHEBOTO, 2.2 TIK-2.3 JI1.3J12.1
AKCHAJIbHO-TIOPIIHEBOTO 110 UX KOHCTPYKTUBHBIM [K-3.1 IIK- J12.2
ocobennoctsm /I1p/ 3.2 J12.3713.3

33 N3ydyenne MaTepuanoB JEKIUOHHBIX U 12 | TIK-2.1 TIK- JI1.2
MpaKTHYeCcKuX 3aHsaTuii. PaboTa Hax noMamHuMA 2.211IK-2.3 JI1.3J12.1
3amanusiMu. [loaroroBka k sx3ameny. /Cp/ ITK-3.1 K- J12.2

3.2 JI2.3J13.3
34 [MoxroToBka u MpoBeNeHUS IK3aMeHa. /JK3aMeH/ 5 IIK-2.1 IIK- JI1.2
2.21IK-2.3 JI1.3J12.1
ITK-3.1 TIK- J12.2
3.2 JI2.3J13.3
Pa3nen 4. PacnipenenurenbHas u
peryJupyoomas ruipoannapaTrypa
COBPEMEHHOI0 THAPONpPHUBO/AA B
MAIIMHOCTPOCHUH U METAJJIYPIrUH

4.1 I'mapoanmnaparsl KJ1anaHHOTO, 30JJIOTHUKOBOTO 3 [K-2.1 K- JI1.2
THUIIOB, PACIIPEIETUTEIN. 2.21IK-2.3 JI1.3J12.1
T'unpo3amku, IpefoXpaHUTEIbHEIC KIIAaHEbl, MK-3.1 [IK- 123
THPOANIapaThl yIpaBIeHUs pACXOJIOM. 3.2

YupasieHre HalIPaBICHUEM H CKOPOCTHIO TOTOKOB
paboudeit XXUAKOCTH, KOHCTPYHPOBAHUE
THIPOIPUBOJIOB.

/Jlex/




4.2

H3ydeHne KOHCTPYKIHMU 30JJ0THUKOBOTO
pacipeenuTens, COCTaBICHUE THIPOCXEMBI U €€
MIPOBEPKA C PEBEPCUBHBIM YIIPABICHHEM
THUAPOLMINHAPOM

AHau3 KOHCTPYKIIMH Ipoccecii, pa3paboTka
SKCHEPUMEHTAIBHOM CXEMBI U CHATUE
TUAPABINYECKON XapaKTEPUCTUKH CUCTEMBI HACOC-
THAPOAPOCCEIND

AHanu3 KOHCTPYKINH, pa3padoTKa
SKCIEPUMEHTANBHON CXEMBI U CHATUE
THPABINYECKON XapaKTEPUCTUKA HAIOPHOTO
KJlanaHa

AHanu3 KOHCTPYKIUH PETYIATOPOB Pacxoa,
pa3paboTKa CXeMBI U ONpeJielICHnE
THAPABINYECKON XapaKTEPUCTUKH PEryIsITOpa
pacxona

M3yueHne KOHCTPYKIMH TPEXIMHEHUHOTO
PEAYKIMOHHOIO KJIarnaHa

AHann3 KOHCTPYKLUHU U HACTPOIKa pene AaBIeHUs
W3yueHne KOHCTPYKINH yIIPaBIsIEMOr0 00paTHOTO
KJanaHa (ruapo3aMKa) u
MHEBMOTHPOAKKYMYJIATOpa

Mp/

IK-2.1 K-

2.21T1IK-2.3

I1K-3.1 TIK-
32

JI1.2
JI1.3J12.1
J12.3

43

W3yueHne MaTepruaioB JEKIIUOHHBIX U
MPAaKTUYECCKUX 3aHATHI. PaboTa Hax qoMammHuMu
3amanmsiMu. [loaroroBka k sx3ameny. /Cp/

14

IK-2.1 TIK-

2.21T1IK-2.3

I1K-3.1 TIK-
3.2

J1.2
JI1.3J12.1
J12.3

4.4

[ToaroroBka M MpoBeeHUs dK3aMeHa. /JK3aMeH/

IIK-2.1 IIK-

2.2TIK-2.3

IK-3.1 IIK-
3.2

JI1.2
JI1.3J12.1
J12.3

Paznen 5. @yHkuuonan, CTpyKTypa u
0COOCHHOCTH peaJIn3allii THAPONPHUBOI0B
MAaIllMH M arperaToB B TPyOHOM NPOU3BOACTBE




5.1

OO6nacTv IPUMEHEHUS THUIPABIMYESCKOTO IIPUBOIA
B MalllMHAX U arperaTax MeTaJypruaeckoro
TIPOU3BO/ICTBA.

[IpuMeHeHre THAPONPUBOJOB B CTATIEIUTEHHOM
TIPOHM3BO/JICTBE.

KoHcTpyKTHBHBIE 0COOCHHOCTH THIPABIMYECKUX
HaXMMHBIX YCTPOMCTB KPYIIHBIX IIPOKATHBIX
KIIeTeH U IPHBOJOB BCIIOMOTATEIIHLHOTO
000py/10BaHUsI IPOKATHOT'O CTaHA.

HacocHblii, MyJIbTUINIMKATOPHBIN U HACOCHO-
AKKyMYJISITOPHBIH MPUBOBI THIPABINIECKIX
MIPECCOB, pacyeT MapaMeTpPOB.

MeTtoanka KOHCTPYHUPOBAHHS U IIPOBEPKH Ha
MPOYHOCTh CUJIOBBIX JA€Taslel THAPOIPUBOIOB
KPYIIHBIX IIPECCOB.

[TpoGnemMbl CHHXPOHU3AIMHU TPUBOJIOB U
yIIpaBIEHUS TIEPEMEILIEHUSIMH TPaBEPCHI Mpecca.
YmupaBiaeHre CKOPOCTHIO U TIEPEMETIICHUSIMHU
JIBUTATENIEd KPYIIHBIX Ky3HEYHO-IIPECCOBBIX
MaIlIvH, THAPOYIAphl B CHCTEME B yCTPOHCTBA
JIeMI(pHpOBaHMSI.

TI'mapocxema mpecca maroBoi GOpMOBKH C
CHUHXPOHM3ALKEH epEMEIIEHU MITyHXXePOB U
YUET KECTKOCTU CUCTEMBI.

KoHCcTpyKTHBHBIE 0COOCHHOCTH OJBIKHBIX H
HETIOABMKHBIX YIJIOTHEHUH BBICOKOTO 1aBJICHUS
COBPEMEHHBIX THAPOIIPECCOB.

Amnanuz paboThI IPUBOJA U paOOTHl  CHIIOBBIX
JeTajel B pexXuMax X0J0CTOro Xo/a, pabouero
X0J1a, BO3BPATHOT'O X0/1a, THAPOIMHAMUICCKUE
napameTpsl Ipolecca.

Kunematnueckue mapaMeTpsl THAPABIHYECKIX,
THJPOBUHTOBBIX MOJIOTOB, KOJIEHO-PbIYayKHbIC
cXeMBI 000pyIOBaHUS I 0COOEHHOCTH 00pabOTKH
MeTana.

IIpumeHneHue ruiporpuBoia BO BCIIOMOIaTENIbHbBIX
MEXaHW3MaX MAllliH U arperaToB TpyOHOTO
MIPOU3BOJICTBA.

[lepcriekTHBHBIE KOHCTPYKIIMH THAPOIPUBOIA IS
TIPOM3BOICTBA TPYO U JKEJIE3HOAOPOIKHBIX KOJIEC.
/JTex/
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2.21T1IK-2.3

I1K-3.1 TIK-
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JI1.1J12.3J13.1
JI3.2
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Pa3paboTka cxembl THAPONPHUBOJIA TPUMEHUTETHHO
K 33/IaHHBIM XapaKTepHCTHKaM ero paboThl
AHaIM3 THIPOCXEMBI U TTapaMeTPOB PabOTHI
THIPOIIPHUBOJIa TPYOHOTO SKCTPY3HOHHOTO Ipecca
W3yuenne mpuHIHNa paboTel MHOTOILTYHKEPHOU
KOHCTPYKIIMH ITPECCOB IaroBoi ()OPMOBKHU H
CIOCOOOB CHHXPOHU3AIINH ITPUBOJIOB. AHAITU3
CKOpPOCTHOM XapaKTEPHCTUKH Ipecca

Mp/

12

IK-2.1 TIK-

2.21T1IK-2.3

I1K-3.1 TIK-
3.2

JI1.1J12.3J13.1
JI3.2
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N3ydenne maTepuanoB JEKIIUOHHBIX U
MIPAKTHYECKUX 3aHATHH. PaboTa Hall TOMAITHIMH
3amanusiMu. [loaroroBka k sx3ameny. /Cp/

14

IK-2.1 [IK-

2.21IK-2.3

IIK-3.1 IIK-
32

JI1.1J12.3J13.1
JI3.2

5.4

HOI[FOTOBKa 1 IMIPOBCACHUSA IK3aMCHA. /OK3amen/

IK-2.1 K-

2.2T1IK-2.3

IK-3.1 IIK-
32

JI1.1J12.3J13.1
JI3.2

5. POHJI OEHOYHbBIX MATEPUAJIOB

5.1. Bonpocsl 111 caMOCTOSAITEJIbHOM MOATOTOBKH K 3K3aMeHY (3a4€éTy ¢ OLleHKOil)

Bomnpocs! k 3k3ameny u Tekymemy kontpomo (ITK-2.1, TTK-2.2, TTK-2.3, TIK-3.1, I1K-3.2):

1.
2.
3.

Uro takoe rugponpuBos? M3 kakmx (GyHKINOHANBHBIX YacTel OH COCTOUT?
YKaKUTe OCHOBHBIE THITBI 3aIIOPHO-PETYIIMPYIOIINX 3JIEMEHTOB B THIpoarnaparax.
Uro takoe Hacoc? OOBSICHUTE MOHATHE JUHAMHYECKOT0 U 00HEMHOT0 Hacoca.




4 YkaxuTe 0CHOBHBIE TapaMeTpsl Hacoca. UTo Takoe peryaupyemblid Hacoc?

5 VYkakuTe OCHOBHBIE €IMHUIIBI U3MEPEHNUS NaBICHUS B TuAponpuBoaax. Kak oHu cooTHOCATCS ApYT € ApyromM?

6. YKaxuTe OCHOBHBIE KOHCTPYKTHUBHBIE THITBI HacocoB? Kakue 13 HUX MOTYT OBITh PEryInpyEeMbIMH?

7 Yro Takoe 00bEMHOE U IpOCCEeNIbHOE PerynpoBanue? B Kakux cirydasx MpUMEHSETCs KaKa0e U3 HAX?

8 YKaXUTe TUITBI THIPOAINIapaToOB YIPABICHUS PACXOIOM.

9 OOBsicHUTE OHATHS TMHEHHOTO M KBaAPATHIHOT'O JPOCCEs, a TAKXKe peryiaupyemoro apoccens. M3o6pasure nux YT O.

10. B 1yem ocHOBHOE (hyHKIIMOHAIBHOE OTJIMYHE PEryJsiTopa pacxona oT Apoccens?

11. VYkaxuTe IpenMyIIecTBa TPEXJINHEHHOTO perynsaTopa pacxona. M3o0pasute ero yciaoBHOEe 0003HAUCHHE.

12. Uro takoe nenutens nmotoka? M300pasute ero ycioBHOE 0003HAYCHUE.

13. Uro Takoe HaMOpHEIHA KiamaHn? M300pa3uTe ero ycioBHOE 0003HAUYEHHE.

14. B ueM oTnuune HaOpPHBIX KJIamaHoOB NPSIMOTO U HENPSAMOTO AekcTBUA? B Kakux ciydasx MpUMEHSIOTCS MOCaeIHue?

15. UYro Takoe peayKIHOHHBIN KianaH? V300pa3ute ero ycioBHOE 0003HAYCHHE.

16. B uem mpenMymecTBO TPEXIMHEHHOTO PEIYKIIMOHHOTO KIIallaHa HaJl ABYXJIMHEHHBIM? V300pa3uTe ero ycioBHOE
o0o03HaueHwHe.

17. B gem oTnmiame peayKIMOHHBIX KIIAITAHOB MPSIMOTO M HEMPSAMOTO ASHCTBHA? B Kakux ciaydasx MpUMEHSIOTCS MociIeaHue?
18. Kakoit 13 k1anaHoB TaBJICHUS SIBIIICTCS HOPMAIBHO OTKPBITHIM, a KAKOW HOPMAITbHO 3aKPBITEIM? UTO 0003HAYAIOT 3TH
TePMHUHBI?

19. Uro takoe oOpartHBIi KinanaH? M300pa3uTte ero yclioBHOE 0003HAUCHHE U IIPOCTEHITY 0 KOHCTPYKIIHUIO.

20. N300pa3ute MOCTOBYIO CXeMy M3 OOpaTHBIX KianaHoB? J[Jist 4ero oHa MOXKET MPUMEHSITHCS?

21. UYro Takoe ruapo3zamok? M3zo0pasure ero ycioBHOE 0003HAUCHHE U OMUIIUTE TIPHHITAIT PA0OTHL.

22. Yro Takoe ruapopacnpenenutens? Onuiure npaBuia ero Hu(poBoro 1 rpauueckoro 0003HaYeHus.

23. YKkaxuTe OCHOBHBIEC THITHI pactpenenuteneii mo tunmy ux 3P2. Kakoil Tun npuMeHsIoT B rHAPOCHCTEMaX, KPUTHYHBIX K
OTCYTCTBUIO yTeuek?

24. Yro Takoe ruapoBUratesib? YKaKuTe OCHOBHbIE (D)YHKIIMOHAJIBHBIC TUIIBI THPOIBUTaTENCH.

25. YKkaxuTe 0OCHOBHBIC KOHCTPYKTUBHBIC THITHI THAPOIMIHHAPOB? 300pa3zuTe UX ycIoBHOE 0003HAUCHHE.

26. N300pa3zute ycioBHOE 0003HaYEHNE OCHOBHBIX KOHCTPYKIMH THAPOIMIIMHIPOB OJJHOCTOPOHHETO JeHcTBH. B Kaknx
CIIy4asx OHH MPUMEHSIOTCA?

27. OnuIIUTEe CKOPOCTHBIC M CHIIOBBIC OCOOCHHOCTH JBIKCHHUS IITOKA B MOPIIHEBBIX THAPOIMINHAPAX IBYCTOPOHHETO
JIEUCTBHUSL.

28. YkaxuTe Ha3HAYCHHE TIOBOPOTHBIX THAPOBUTATEIICH U X OCHOBHBIC KOHCTPYKTUBHBIC THITBL. 1300pa3uTe eroycioBHOE
o0o03HaueHwHe.

29. Uro takoe rugpomoTop? M300pa3uTe ero yciroBHOe 0003HAUCHHE

30. Uto Takoe rUIpOaKKyMyaTop? YKaXKUTe OCHOBHBIC KOHCTPYKTUBHBIC THIThI THIIPOAKKYMYJISTOPOB U MX CXEMAaTHYCCKUE
M300paKeHUS.

31.Knaccudukanus cMa3Ku.

32. Buzpl TpeHUs U U3HAIIMBAHUS MaTEPHUAIIOB.

33. Kunkue cMa304HbIE MaTepUabl.

34.IlnacTuHYaThle CMa304YHbIE MaTEpUabL.
35.JIByxnuHEeHHbIE CHCTEMbI CMa3KH.

36. YHuBepcanbHble MHOIOIIOTOYHbIE CTAHIIMHM CMa3KH.
37.CMa304HbBIE CUCTEMBI ITOCIEA0BATEIHHOIO JEHCTBHS.
38.CMa304Hble CUCTEMBI UMITYJIBCHOI'O JEHCTBUSL.

39. Cuctembl APOCCETBLHON CMa3KH.

5.2. [lepeyeHb pa6oT, BHINOJHAEMBIX M0 JUCHUIIMHE (MoayJ/10, npakTuke, HUP) - 3cce, pedepaTsl, npakTuyeckue u
pacyeTHo-rpaduyeckne padoThbl, KVDCOBbIE DAOOTLL. IDOEKTHLI M 1D.

Jomamnee 3aganue 1 paznenst 2,3(T1TK-2.1, T1K-2.2, TTK-2.3, T1K-3.1, TIK-3.2)
Jomarmraee 3amanue 2 pasgenst 4,5(I1K-2.1, TIK-2.2, T1K-2.3, T1K-3.1, T1K-3.2)
Konrponbnas padora 1 paznmens 1,2,3(I1K-2.1, TIK-2.2, TIK-2.3, TIK-3.1, [1K-3.2)
KonTponbnast padota 2 pazaenst 4,5(11K-2.1, 1TK-2.2, TIK-2.3, TTIK-3.1, T1K-3.2)

5.3. OueHo4Hble MaTEePHAJIbI, HCIIOJIb3YyeMble VISl IK3aMeHa (onucaHue O1J1eToB, TECTOB U T.IL.)

o kypcy B cenpMoM cemecTpe mpeaycmorpen ak3amen.(ITK-2.1, TIK-2.2, T1K-2.3, TIK-3.1, TTIK-3.2)
Buner BkiIto9aeT 1Ba TEOPETHUECKUX BOTIPOCA U PELICHUE 33/1a4, pa30upaeMbIX Ha MPAKTHUYECKUX 3aHATHIX.
Bunets xpansaTcs Ha kadenpe.

5.4. MeTonuka olleHKH OCBOEHHS TUCHMILINHBI (MoayJis, npaktuku. HUP)

ITpomexxyTouHast aTTecTanys 10 JUCHHUIIMHE MPEAyCMOTpEHa B (hOpMe SK3aMEHa.

Jlnst iorycka K 3K3aMeHy HEOOXOANMO BBITIONHEHUE CIIEAYIOIUX YCIOBHIA:
1. PerynsapHoe nocenieHye JIEKIUOHHBIX U NPAKTUYECKUX 3aHATHH
2. BrimonHeHne BcexX MPeAyCMOTPEHHBIX 110 JUCIUIUINHE KOHTPOJIBHBIX MEPOIPUSITHI

[pu cnaye pacueTHO-rpaduyeckoll paboThl IPeyCMOTPEHa CHCTEMA OIICHHUBAHUS 10 TSITUOAIBEHOM CUCTEME.
Jns yenemnoit cxaun PI'P Heo0xoanMo rpaMOTHO M BEPHO OTBETHTH Ha 2 TEOPETHUECKHUX BOMIPOCa WK | TEOpeTHIeCKUit BOMIPOC U
pelmuTh 3a1a4y.

[ITkasa oneHMBaHMs 3HAHUH 0OyJarOIIMXCs Ha IK3aMEHe:
O1leHKa «OTJIMYHO» - 00yYaIOUIMICS MOKa3bIBaET INTyOOKHe, HCYEPIbIBAIOIINE 3HAHHUS B 00beMe MPOIICHHOW POrpaMMBbl, YBEPEHHO
JIeIICTBY€ET MO MPUMEHEHHUIO TIOTY4YEHHBIX 3HAHUI Ha MPAKTHKE, FPAMOTHO U JIOTMYECKH CTPOMHO M3JIaraeT MaTepual npu




oTBeTe, yMeeT (hOpMyJIMpOBaTh BHIBOABI U3 H3JI0KEHHOTO TEOPETHYECKOT0 MaTepuaa, 3HaeT JOMOJIHUTEIbHO PEKOMEHIOBaHHYIO
JUTEPATYPYy.

O11eHKa «XOPOIIO» - 00yYaIOIIUiics TOKa3bIBAET TBEP/IbIE U IOCTATOYHO IOJIHBIE 3HAHUS B 00BbEMe ITPOHIEHHON POTrpaMMBl,
JIOITyCKAeT HE3HAUYUTEIbHBIE OIIMOKY TP OCBEILCHUH 3aJaHHBIX BOIIPOCOB, IPABHIBHO JEHCTBYET IO MPUMECHEHHIO 3HAHUH Ha
MPAKTUKE, YeTKO U3JaraeT MaTepHuai.

Or11eHKa «yJJOBIETBOPUTEIFHOY» - 00YJaIONIMIiCS TOKA3BIBACT 3HAHUS B 00beMe MPOIIEHHOI POrpaMMBI, OTBETHI U3JIaraeT XOTs U C
omuOKaMHy, HO yBEPEHHO MCIPABIISEMBIMH ITOCTIE JOOJHUTENIBHBIX 1 HABOASIINX BOIIPOCOB, PaBHIIBHO JEHCTBYET TI0
MPUMEHEHUIO 3HaHUH Ha MpaKTHKE;

O1eHKa «HEYIOBIETBOPUTEIBHOY - 00YJaIOMUIiCA AOMyCcKaeT rpyOble OMIMOKH B OTBETE, HE MOHUMAET CYLTHOCTH N3J1araeMoro
BOINPOCA, HE YMEET NPUMEHSATh 3HaHUS Ha IPAKTUKE, JAcT HETOJIHbIE OTBETHI HA JOINOIHUTENIBHBIE U HABOIAIINE BOIPOCHI.
O1ieHKa «HE SBKa» — 00YYarOIIHICs Ha 9K3aMEH HE SBUJICS.

Bo03M0HO IpocTaBiIeHNE OLEHKH 3a 9K3aMEH Ha OCHOBE OLIEHOK KOHTPOIBbHBIX MEPONPHITUI ceMecTpa

PesynbraTr ocBOCHHS KOMITIETEHIINN (JacTeil KOMITETCHIIN ) yCTaHABIMBACTCS CIICAYIOMINM 00pa3oM:
Onenka «Otianyno» - Komnerenust  chopmupoBaHa.

Onenka «Xopomoy - Kommerenmnus chopmupoBana.

OreHka «Y TOBIETBOPUTENBEHOY - Kommerennus  copmupoBana.

Ornenka «HeynosnerBopurensHo» - KomnereHuus e copmupoBana.

6. YHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi iurepaTrypa

6.1.1. OcHoBHas1 JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka W3parenscTBO, Tox

JI1.1 | Tpowurkwuii. O6opynoBanue miexos OM/I. Metoandecknue ocoOus Mockaa, 1981
Paznen: I'mapasnuueckue
npeccol.: Kypc nekumii

JI1.2 |Bour Pekcpor AT’ I'uaponpusoa. OCHOBEI DJNEeKTPOHHBIN KaTajuor I'epmanus bom Pexcpor AT,
KOMIIOHEHTHI. Y4eOHBIH Kypc 2003
o runpaBiuke. Tom 1: yaeOHOE
nocodue
JI1.3 |benenkos IO.A. l'uapasiuka u DJNEeKTPOHHBIA KaTajoT Mocksa BACTET, 2013
Bbenenxos 0.A., THJPOITHEBMOIIPHUBOI: YUEOHUK
Jlenmemkuna A.B.,
Muxaiinus A A.

6.1.2. lonotHUTeNbHAS JTUTEPATypa

ABTOpBI, COCTaBUTEIN 3ariaBue bubmmoreka WsnarenscTBO, TOX
JI2.1 |bawra T.M. I'unpaBnuka, ruApOMAaILIUHBL: DNEKTPOHHBIA KaTaJloT Mocksa Anbsiac, 2010
yueOHUK
JI2.2 |Hukurun O.D. I'mnpasnuka u DJNEeKTPOHHBIN KaTajuor Mocksa U3n-80o MI'TY um H.O.
Huxkuntoa O.0. THIIPOITHEBMOIIPUBOI: yaeOHOE Baymana, 2012
nocodue
JI2.3 |Cgemnukos B.K. CTtaHOYHBIE THIPOIPHUBO/IBIL: DJNEeKTPOHHBINA KaTajior MockBa MamnHocTpoeHue,
Ceemnukos B.K. CHpaBOYHUK.OMONMMOTEKA 2004
KOHCTPYKTOpa

6.1.3. MeToauueckue pa3padboTku

ABTOpBI, COCTaBUTENN 3ariaBue Bbubmmorexa WsnarenscTBO, TO
JI3.1 [Camyces C.B., Teopwusi, TEXHOJIOTUSA U MeTomuveckre mocoous Brikca, 2010

®oprynaroB A.H., obopynoBaHue s

Ogsuaposa H.B. MIPOM3BOJICTBA MPSIMOIIIOBHBIX

CBapHBIX TPYO OOJBIIOTO
nuamerpa B muHUN TOCA:
VYuebHoe mocodue

JI3.2 |Camyces C.B., Teopwusi, TEXHOJIOTHSA U MeToau4ecKkue oco0us Brikca, 2013
®oprynaros A.H., obopynoBanue 11
Ogsuaposa H.B. [IPOU3BOJICTBA IPSIMOILIOBHBIX

CBapHBIX TPYO OOIBIIOTO
nuametpa B auHun TOCA -
1420.Yacts 1: YuebHoe
nocobue




ABTOpBI, COCTaBUTENN

3ariaBue

bubnuoreka WsnarenscTBO, TOI

JI3.3 |Camyces IMupponpuson: YueGHoe Metoandeckue mocoous Brikca, 2010
C.B.,Jlomatun A.T., mocooue
Makapos b.B.
6.3 IlepeyeHb MPOrpaMMHOro odecneyeHust

I1.1 | - MS Office

I1.2 | - LMS Canvas

I1.3 |- MS Teams

4 |[-OC Windows

6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTeM U NPodecCHOHATBHBIX 023 JaHHBIX

H.1 |Hayunas snexrponnas 6ubmmorexa eLIBRARY.ru — URL: https://elibrary.ru/

N.2 |Hayunas snexrponnas 6udmmoreka MUCuC - URL: http://elibrary.misis.ru/login.php

N3 OnexrponHas 6ubnmotegnas cucrema (ObC) — « YHHBepcuTeTCKast OMOIMOTEeKa OHIIAHY» OTKPBITHIA KPYTIIOCYTOYHBIH

: JIOCTYI 4epe3 MHTEPHET ¢ perucTpanueil B ondanoreke 1 BBogoM naposs.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHarienue
2 I'moponpuBog  MammMH W arperatoB|KOMIIBIOTEp, MPOEKTOp, O3KpaH, WHTEPAKTUBHAS JIOCKa
TDVOHOTO MDOM3BOICTBA KOMIUIGKT __ TEMAaTHYECKHMX _ TDE3CHTAIMHA. _ JIOCTVI K
34 I'moponpuBon  MammMH M arperaroB|HOYTOYK 4mr., IIPOEKTOP, 9KpaH
TDVOHOIO IDOM3BOJICTRA JlaGoparopuelie cTennbl "OcHOBRI aBToMaTH3amu” HTII-11

35 lumponpuBon wmamma wu  arperatoB|Kommuiekr ydueOnoit Mmebenmn Ha 20 IMOCAaZOYHBIX MECT,

TPVOHOI'0 IDOU3BOICTBA

KOMIIBIOTED. IMPOCKTOD. JKPAH. HWHTCPAKTHBHAA JIOCKA

8. METOANYECKHE YKA3AHMUS 1JIS1 OBYYAIOIIUXCA

1. ITocemaTs Bce BUABI 3aHATHIL.
2. CBOEBpEMEHHO 3apeTUCTPUPOBATLCS HA pEKOMEHA0BaHHBIE AIeKTpOHHBIE pecypchl -LMS Canvas u MS Teams.

3. Ilpu BO3HUKHOBEHHH JIFOOBIX BOIIPOCOB I10 COJCPIKAHMIO Kypca M OpraHu3aiui paboThl CBOEBPEMEHHO 00paliaThes K
MIpero1aBaTesio (B Yachl OUHBIX KOHCYIbTaImil, yepe3 MS Teams i LMS Canvas).

4. AXTUBHO paboTaTh C HOPMAaTHBHO-TIPABOBBIMU 0a3aMy CAWTOB, HAXOIAIIMMCS B OTKPBITOM JIOCTYIIE B CeTH IHTepHeT.
5. IMeTh 1OCTYI K KOMIIBIOTEPY, NOIKIIOUYEHHOMY K ceTH VIHTepHeT.
KauecTBeHHOE OCBOCHHE TUCIMIUIMHBI BO3MOYKHO TOJNBKO IPH CHCTEMAaTHUECKOW CaMOCTOSATENIFHON paboTe, UTo MOIIePKUBACTCS
cucteMoii Texymien arrectannyd Ha LMS Canvas.
JlononHuTtenpHas JuTeparypa (C JJuTepaTypoi MOKHO paboTtaTh Ha Kadenpe B 4yachl KoHCYnbTanuu u CP)




