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I/II—[)KI/IHI/[])I/IHF THAPONPHUBOAA TEXHOJOTHYCCKUX MAIIUH

Pazpaborana B coorBercTBuM ¢ OC BO:

CaMOCTOATENBHO yCTaHABIUBAEMBII 00pa30BaTeIbHbI CTaHAApPT BICIIEr0 00pa3oBaHus - OakanaBpuat PenepanbHoe
roCyJapcTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE yUpPEKCHHE BEICIIEr0 00pa3oBaHus « HannoHanbHbIH HCCIea0BaTeNbCKUH
TexHonornyeckuil yausepcuter « MUCuCy» o HampasieHuio noarotosku 15.03.02 TexHomornyeckye MauHbl 4 000pyAOBaHUE
(npuka3 ot 25.11.2021 r. Ne 465 0.8.)

CocraBliecHa Ha OCHOBaHUH yqeGHoro IIaHa:

15.03.02 TexHonoruueckre MamuHbl 1 0o6opyaoBanue, MO-25 30.plx NHXKUHUPUHT TEXHOJIOTHYECKOTO 000PYI0BaHMS,
yTBepxJIeHHOro YueHbM coBeToM BO HUTY «MHUCHUCy 26.12.2024, npotoxon Ne 4-24

Pabouas nporpamma o1o0peHa Ha 3aceJaHuu Kadeapbl

TexHoI0rMU U 000pyAOBAHMS 00Pa0OTKH METALIOB AaBJIeHHEM

3aB. kadenpoii ['opbatrox C.M.



1. HEJIX OCBOEHUA

1.1{O3HaKOMHUTB CO CTPYKTYPOH, MPUHIIMIIOM JAEHCTBUS M KOHCTPYKIHEH THAPO- K THEBMOIIPHUBOIOB COBPEMEHHBIX
JISHCTBYIOIINX TEXHOJIOTHYECKUX MAIMH U arperaTtoB B METAJLTYpruu;

1.2 06y‘II/ITL METOJaM pacye€Ta OCHOBHLIX TEXHHYCCKUX XapaKTCPUCTHUK T'HJAPO- U ITHEBMOIIPUBOJOB MAIlIUH;

1.3 HAy4YUTh MCTOAUKE aHaIN3a pa6OTI>I QJIEMCHTOB I'IpOoNpruBOAa TEXHOJIOTMYECKUX MAllIMH U O60py,HOBaHI/I$[ MCTAJIypruu;

1.4|M3y4nTh NPUHIUITEL BEIOOPA, TEXHUUECKOTO OOCTYKUBAHUS U pacuéTa HapaMeTpoB CUCTEM THAPOIPHBO/IA B
METaJUTypPrUYeCcKUX IIeXax.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Ik (paszern) OI: [51.B.1B.04

2.1|TpebGoBaHus K MpeaBapUTEIbHOI NOAT0OTOBKE 00y4Yalomerocs:

2.1.1|{T'unpaBnuka

2.1.2|HayuHo-uccuenoBarenbckas padbora

2.1.3| TexHOMOTHN KOHCTPYKITHOHHBIX MaTEPHAIIOB

2.1.4|MeTtpomnorus, CTaHAaPTU3ALUS U CEPTHOUKAIUS

2.1.5|Mexanuka

2.1.6| Teopust MEXaHMU3MOB ¥ MaIlIuH

2.2| AucuuIuimHbI (MOAYJIH) ¥ MPAKTUKH, VISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILIHHBI (MOIYJIs1) HEOOX0AMMO KaK
npeauIecTBYIOLIEE:

2.2.11O6opynoBaHre COBPEMEHHbBIX METAILTYPrUUECKHX IPOU3BO/ICTB

2.2.2|lIpon3BoaCTBeHHAS MTPAKTHKA

2.2.3|edopmaniuoHHbIEe MOLYTH

224 KOMHLIOTepHOG MOJCINPOBAHUEC U MPOCKTUPOBAHUEC MAIIIMH U arperaTtoB

2.2.5|IToaroToBKa K mpoueaype 3aluThl ¥ npoueaypa 3amutsl BKP

2.2.6|lIpennummomMHast MpaKTHKa

2.2.7|9xcmryaranys ¥ peMOHT MAIIMH U arperaToB

3. PE3YJbTATBI OBYYEHHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMH
KOMIIETEHIIUSIMH

IIK-2: CniocofeH ocyliecTBJIATH OPraHU3ANHOHHO-TEXHUYECKOe oDecneuyeHne padoT 1Mo TeXHHYeCKOMY 00C/Ty;KUBAHUIO
MEeTAJLUIyPru4ecKkoro 060pyaoBaHust

3HaTh:

[TK-2-31 rugpaBianyecKuii IPUBOJ OCHOBHOTO M BCIIOMOTATEIBHOTO TEXHOJIOTHYECKOTO 000pY/I0BaHUS B METAJUTYPTUU

ITK-3: Cnioco0eH oCyIIeCTBISTH OPraHH3AIMOHHO-TEXHNYecKoe o0ecnedyeHre PeMOHTOB MeTAJLTyPrH4ecKoro 06opy10BaHus

3HaTh:

I1K-3-31 GI)ICTpOI/ISHaI_HI/IBaeMLIe ACTaIN TUAPABIMYECKOTO 060py,Z[OBaHI/I$I TCXHOJIOTHYCCKUX MalllMH B METAJUTYPIruuu U CUCTEM
CMa3Ku

IIK-2: CnocobeH ocymecTBIATH OPraHM3alHOHHO-TEXHHYECKoe o0ecrevyeHne padoT Mo TEXHNYEeCKOMY 00CTYKHBAHUIO
MeTAJJIyPru4ecKoro 000py10BaHus

3HaTh:

I1K-2-31 TIPUHIUIIBI TEXHUYECKOU OKCILTyaTalun pa60Ty TUAPABIIMYCCKOTO MMPpUBOAAa OCHOBHOTO U BCIIOMOTI'aTCJIbHOT'O
TEXHOJOTHYCCKOT O O60pyI[OBaHI/I}I B MCTAJLUTYPIU U BUABI CHCTEM CMa3KH

[TK-2-31 KOHCTPYKIUIO M MPUHIIMIT paOOTHI JIEMEHTOB T'HPABIMYECKOTO MPUBOAA TEXHOJIOTHYECKUX MAILIUH B METAJLTYPTUH

ITK-3: Cnoco0eH oCymIecTBISATH OPraHH3AIHMOHHO-TEXHNYecKoe o0ecnedyeHne PeMOHTOB MeTAJLTyPrH4ecKoro 060py10BaHus

3HaTh:

[1K-3-31 3arpars! Ha IPOBEIEHUS PEMOHTOB I'MPABIMYECKUX CUCTEM

YMeTh:

ITK-3-VY1 onpenensats BO3MOXKHBII H3HOC 000PYA0BaHUS THAPABINYECKHX CUCTEM TEXHOJOIMYECKUX MAIIMH B METAITypruu

I1K-3-V1 nnaHupoBath 3aTpaThl Ha IPOBEJCHHE PEMOHTA MUPABIMYECKUX CUCTEM

IIK-2: Cnioco6en ocymecTBIASATH OPraHN3alHOHHO-TEXHHYECKoe o0ecnevyenne padoT o TeEXHNYECKOMY 00CTYKUBAHUIO
MeTAJLUIyPru4ecKoro 060pya10BaHust




YMeTh:

[TK-2-V1 pa3pabarbiBaTh HHCTPYKIIMHU 110 TEXHUYECKOM IKCILTyaTallMH THAPABIUYECKOTO 000PYAOBaHHS U CUCTEM CMa3KH

I1K-2-Y1 AHaJIM3UPOBATH pa60Ty ruapaBJINICCKOTO IMpUBOJAa OCHOBHOI'O U BCIIOMOTaTCJIbHOI'O 060py)1013a1-11/1$[ TEXHOJIO'HYCCKUX
MaIllvH B MCTAJIITypruu

[IK-2-Y'1 unTath ¥ MOHUMATH TUAPABIIMYCCKHUE CXEMbI TEXHOJIOTUYCCKUX MAIIMH B METAJUTYPIrun

Baaners:

[1K-2-B1 3HanusmMu o KOHCTPYKIHUH U pa60Te 3JIEMCHTOB THUAPABINYCCKOI'O IIPHUBOJAa TEXHOJIOTUYCCKUX MAIIMH B MCTAJUTYPTUN

K-3: Cnocob6eH ocymecTBIATH OPraHN3aHOHHO-TEXHHYECKOe 00ecnevyeHne PeMOHTOB MeTA/LIyPru4ecKoro 000pyaA0BaHusi

Baagern:

[1K-3-B1 naBeIkamMu IJIaHUPOBAHMS 3aTpaT HAa IPOBEACHUE PEMOHTA THAPABIMYECKUX CUCTEM

ITIK-2: CnocodeH ocyniecTB/IAATh OPraHU3AHOHHO-TEXHHYeCKoe ofecreyeHre PadOT 0 TeXHUYECKOMY 00CTyKHBAHUIO
MeTaJJIypru4eckoro 000py10BaHus

Baagern:

[TK-2-B1 HaBbIKaMK TEXHHUYECKOW 3KCILTyaTallUH THIPABIMYECKOr0 000PYIOBAHUS U CHCTEM CMa3Ku

I1K-2-B1 HaBbIkaMu aHaiau3a paboThl TMAPABIMYECKOr0 IPUBOJA OCHOBHOTO U BCIIOMOTATEIbHOIO 000PYyIOBAaHUS
TEXHOJIOTHYECKMX MAIIWH B METAJIITyPIrUH

IIK-3: Cnoco0eH ocyiiecTBIATH OPraHU3ALMOHHO-TeXHHYeCKOe o0ecnieyeHre PeMOHTOB MeTAJJIyPru4ecKoro 000py10BaHust

Baanern:

ITK-3-B1 HaBbIkaMH BEIOOpA TEXHOJIOTHI BOCCTAHOBIICHHSI THPABIMYECKOTO 000y IOBAHUS

4. CTPYKTYPA U COOEPKAHHUE

Kon HaumenoBanue pa3nesioB u TeM /Buj 3ausitust/| Cemectp / | Yacos | Komneren- [Jlutepatypa u| Ilpumeuanue
3aHATHSA Kype HUHU 3J1. pecypchl

Paznea 1. CtpykTypa 00beMHOI0
THAPONPHUBO/A, padoune KUIAKOCTH U
CpeAcTBa UX KOHAUIHOHUPOBAHUS

1.1 3amaun u conmepkanue Kypca. cropuaeckue 8 1 TIK-2.1 IIK- | JI1.2 JI1.3J12.1
ceenenns. CocTaB ¥ OCHOBHBIC ITOHSITHS O 2.2 JI12.2 J12.3J13.3
THIPOIIPUBOJIAX, CTAHIAPTU3AINS H
0003HaYEHMS.

OCHOBHEBIE MpenMymiecTBa, 3aja4iu u
MNPUMEHEHHUE THAPONPHUBOAA B MAIIMHOCTPOCHU N

1.2 CrpykTypa 00beMHOT0 THAPOIIPUBO/IA, paboure 8 1 TIK-2.1 IIK- |JI1.2 JI1.3J12.1
JKUIAKOCTHU AJIS 3aJJaHHBIX YCIOBUI IPUMEHEHHUS 2.2 JI12.2 J12.3J13.3
THIPOIPUBOJIA U BBIOOP criocoba nx
KoHauuronuposanus /T1p/

1.3 W3ydenne maTepranoB JEKIIMOHHBIX U 8 20 TIK-2.1 IIK- | JI1.2 JI1.3J12.1
paKTUYIECKUX 3aHATUH. PaboTa HaJ JOMAIIHUMU 22 J12.2 J12.3J13.3
3ananusamu. [loaroroeka k sk3ameny. /Cp/

1.4 [MoaroroBka u mpoBecHHS IK3aMeHa. /DK3aMeH/ 8 2 MK-2.1 TIK- [JI1.2 J11.3J12.1
22 J12.2 J12.3J713.3

Paznen 2. l'uapoaBurareu nocTynaTejibHOro
M MOBOPOTHOT0 ABH:KeHU i, THIPOMOTOPHI,
IHEPrOCUJIOBbIE H MPOYHOCTHBIE PACYEThI

2.1 [Manpoasurareny mocTynaTensHOTO U 8 1 I1K-2.1 TIK- | J11.2 JI1.3J12.1
MIOBOPOTHOTO JABHKEHUI, THIPOMOTOPBI. 2.2T1IK-2.3 |JI2.2 JI2.3J13.3
KoHCTpyKIMS IITyHXXEPHBIX U IOPHIHEBBIX I1K-3.1 IIK-
TUAPOIMIIUH/IPOB, 32

SHEPTrOCHUIIOBBIC M TPOYHOCTHBIE PACUETHI
CHJIOBBIX JIeTaJe.

KoncTpyxkiust yrmiaoTHEHUH MTOABMKHBIX 1
HETIOABHXHBIX, YTEUKH, MaTepHaJIbl U PECypC.
/JTex/




2.2 M3y4yenne KOHCTPYKIIUU THAPOIFITNHAPA, 1 IIK-2.1 IIK- [JI1.2 JI1.3J12.1
ompezieNieHHe €ro XapaKTePUCTHK [0 CUIIOBBIM U 2.21IK-2.3 [JI2.2 J12.3J13.3
CKOPOCTHBIM MOKa3aTemsIM [K-3.1 IIK-

PacueT HampspKEHHOTO COCTOSTHUSI METaJlIa 32
IJIaBHOTO LIMJIMHIPA BEPTUKAIBHOTO IIpecca

100MH B pa3HbIX 30HaX U OIPEAEICHUE 3a11acoB

MIPOYHOCTH

3d-MozaenupoBaHe HaIPSHKEHHO-

neOpMHUPOBAHHOTO COCTOSIHUS THAPOLMIIHHAPA

IpU 33/1aHHOH BEJTMYMHE BHYTPEHHETO JAaBJICHUS

Mp/

23 N3yudenne marepuanos JEKIHOHHBIX U 25 IK-2.1 IIK- (JI11.2 J11.3J12.1
MPAKTUYECKUX 3aHATHIA. PaboTa Ha qOMaIIHUMHK 2.211K-2.3 |JI2.2 JI2.3J13.3
3amanusmMu. [loaroroeka k sxk3ameny. /Cp/ IK-3.1 TK-

32
24 IToaroToBka u NpoBeCHUS IK3aMeHa. /DK3aMeH/ 2 IK-2.1 IIK- |JI1.2 JI1.3J12.1
2.2 1IK-2.3 |JI2.2 JI12.3J13.3
[K-3.1 IIK-
32
Pazgen 3. Hacocbl, npuHIun padorsl u
XapaKTepPUCTHKA, pacuyeThl NapaMeTPoOB

3.1 [llecrepeHuaTsle U MIACTUHYATHIE HACOCHI U 1 [IK-2.1 K- |JI1.2 J11.3J12.1
THIPOMOTOPBI, 0COOCHHOCTH KOHCTPYKIHH U 2.2T1IK-2.3 |JI2.2 J12.3J13.3
XapaKTEPUCTUKHU. [K-3.1 IIK-
PanuanbpHO-TIOPIIHEBBIE M aKCHATIBHO-TTOPIIHEBBIC 32
HAacOChl U THIPOMOTOPBI, UX KOHCTPYKTHBHBIE
0COOEHHOCTU.

Pacuer pabouero 00bEMa, MOIIHOCTH U
IPOU3BOJUTEILHOCTH HACOCOB, K.I.II. U
SHEPreTHYECKUX MOKa3aTeNei.

/JTex/

32 AHanm3 TEXHUIECKUX XapaKTePUCTHK HACOCOB: 1 IIK-2.1 IIK- [JI1.2 JI1.3J12.1
HIECTEPEHHOT0, PaAHaIbHO-IIOPIIHEBOTO, 2.21IK-2.3 |JI12.2 J12.3J13.3
AKCHAJIbHO-TIOPIIHEBOTO 110 MX KOHCTPYKTUBHBIM I1K-3.1 IIK-
ocobennoctsm /TIp/ 32

33 N3yyenne MaTepranoB JEKIIMOHHBIX 1 20 | [IK-2.1 TIK- |JI1.2 JI1.3J12.1
NPaKTUYECKUX 3aHATHH. PaboTa Ha/ JOMALTHUMU 2.21IK-2.3 [JI2.2 J12.3J13.3
3aganusamMu. IloaroroBka k sx3ameny. /Cp/ ITK-3.1 IIK-

32
3.4 TToaroToBka u MpoBeICHHS YK3aMeHa. /DK3aMeH/ 2 IIK-2.1 IIK- [JI1.2 JI1.3J12.1
2.21IK-2.3 |JI12.2 J12.3J13.3
IK-3.1 IIK-
32
Pa3nen 4. PacnipeaeqinrenbHast u
peryJipyomas rujpoanmnaparypa
COBPEMEHHOI'0 IH/IPONPUBO/AA B
MAIIMHOCTPOCHUH M MEeTAJIIYPrUu

4.1 T'mapoanmnapaTsl KilalaHHOTO, 30JJ0THUKOBOTO 1 IIK-2.1 K- [JI1.2 JI1.3J12.1
THUIIOB, PacTpeaeTUTENH. 2.21T1IK-2.3 J12.3
I'maposzamk, IpenoXpaHUTEIbHbIE KIIAaHbl, IIK-3.1 K-
THJIPOANIapaThl YIIPaBICHUS PACXOI0M. 32

VYnpasieHue HapaBIeHUEM U CKOPOCTHIO IIOTOKOB
pabodei }KUIKOCTH, KOHCTPYHUPOBaHHE
THIPOTIPHUBOJIOB.

/JIex/




4.2

M3ydeHne KOHCTPYKIHHU 30JI0THUKOBOTO
pacnpenenuTens, COCTaBIeHHE THAPOCXEMBI U €€
MIPOBEpPKa C PEBEPCUBHBIM YIIPABICHUEM
THAPOLMITMHAPOM

AHaiu3 KOHCTPYKIMHU ApOCCcenieii, paspaboTka
SKCIEPUMEHTAJIHON CXEMBbI U CHATHE
THAPABINYECKOH XapaKTEPUCTHKU CUCTEMBI HacoC-
THIPOJIPOCCEb

AHann3 KOHCTPYKITHH, pa3padoTKa
9KCIIEPUMEHTATIBHON CXEMBI U CHATHE
THJIPABIMUYECKON XapaKTEPUCTHKA HAIOPHOTO
KJIamaHa

AHaiu3 KOHCTPYKIMU PEryJIATOPOB Pacxo/a,
pa3paboTKa CXeMbI U OIpeeICHUe
THAPABINYECKOH XapaKTEPUCTUKHU PETYIATOPA
pacxona

M3yyeHne KOHCTPYKIMH TPEXIHHEHHOTO
PEOYKIIMOHHOTO KJIanaHa

AHaiu3 KOHCTPYKIMY ¥ HACTPOHKA pelie TaBICHUs
H3ydyeHne KOHCTPYKIMH YIIPABISIEMOTO 0OPaTHOTO
KJiarnaHa (THapo3aMKa) 1
MTHEBMOTAAPOAKKYMYIIATOPA

Mp/

IIK-2.1 IIK-

221IK-2.3

IIK-3.1 IIK-
32

JI1.2 J11.3J12.1
J12.3

43

W3ydenne MaTepranoB JEKIHOHHBIX U
MpaKkTU4eCKuX 3aHATHi. PaboTa Hax qoMatHUMu
3aganusiMu. [loaroToBka k ax3ameny. /Cp/

25

IK-2.1 IIK-

2.21IK-2.3

IIK-3.1 IIK-
32

JI1.2 J11.3J12.1
J12.3

44

TToaroToBka u MpoBeICHHS FK3aMeHa. /IK3aMeH/

IK-2.1 IIK-

2.21IK-2.3

IIK-3.1 IIK-
32

JI1.2 J11.3J12.1
J12.3

Pa3nen 5. ®ynkuuonas, CTpyKTypa u
0CcO0EHHOCTH peaju3alui THAPONPHBOIOB
MAIIUH U arPeraToB B TPYOHOM IPOM3BO/ICTBE




5.1

O0acTH IPUMEHEHHsT THAPABINYECKOTO TIPHBOIA
B MallIMHAX U arperarax MeTallyprayeckoro
MIPOM3BOJICTBA.

[IpumeneHne THAPONPHUBOIOB B CTAIETUTEHHOM
IPOU3BO/JICTBE.

KOHCTpYKTHBHBIE OCOOCHHOCTH THAPABIMIESCKUX
HaKHUMHBIX YCTPOHCTB KPYITHBIX TPOKATHBIX
KJIETE{ ¥ IPUBOJIOB BCIIOMOTATEIbHOTO
000py10BaHHs IPOKATHOTO CTaHA.

HacocHblil, MybTUIUIMKATOPHBIN U HACOCHO-
AKKyMYJISITOPHBIN TPHBOJIBI TUIPABINICCKHX
MIPECCOB, pacyeT MapaMeTpoB.

Metouka KOHCTPYMPOBAHUS U IIPOBEPKH Ha
MPOYHOCTH CUIIOBBIX JIETalIel TUIPOIIPHBOJIOB
KPYIHBIX IPECCOB.

[IpobaeMbl CHHXPOHHU3ALIMHU PHUBOAOB U
yIpaBJIeHUs IEpEMEIEHUSIMU TPAaBEPCHI Ipecca.
VYrpasieHue CKOPOCTBIO U NTePeMEIIEHUAMHU
JIBUTATENICH KPYITHBIX Ky3HEYHO-TIPECCOBBIX
MaIllfH, THAPOYIaphl B CHCTEME H YCTPOICcTBa
JeMIupoBaHusI.

I'uppocxema npecca maroBoid GOPMOBKH €
CHHXPOHM3AINEN EpEMEIICHUN TUTYH)XEPOB U
YUeT KECTKOCTU CHCTEMBI.

KoHCTpYKTHBHBIE 0COOCHHOCTH TTOIBHKHBIX H
HETIOJIBIDKHBIX YIZIOTHEHUH BHICOKOTO JaBJIECHHS
COBPEMEHHBIX THIPOIIPECCOB.

AHanu3 paboThl IPUBOJIA U paOOTHI CHIIOBBIX
JieTajeil B pexuMax X0J0CTOro Xxoaa, pabodero
X0J1a, BO3BPATHOT'O X0/1a, THAPOANHAMUYECKHE
napaMeTpsl Ipouecca.

Kunemarnueckue napaMmeTpsl TUAPaBINIECKUX,
THIPOBHUHTOBBIX MOJIOTOB, KOJIEHO-PBIYaKHBIE
CXeMbI 000pYZOBaHHS U OCOOCHHOCTH 00pabOTKH
MeTaia.

[IpumeHeHne THAPOIPHBOIA BO BCIOMOTATEIbHBIX
MeXaHM3Max MallliH U arperatoB TPyOHOTO
IIPOU3BOJICTBA.

[epcrieKTHBHBIE KOHCTPYKLMH THAPOIIPHBOIA IS
IIPOU3BOJICTBA TPYO U JKEJIE3HOAOPOXKHBIX KOJIEC.
/JTex/

I1K-2.1 IIK-

221IK-2.3

I1K-3.1 K-
32

JI1.1J12.3J13.1
J3.2

52

Pa3paboTka cxeMbl rUIPONPUBOJA IPUMEHUTEIBHO
K 33JaHHBIM XapaKTePUCTHKAM €ro paboThl
AHanu3 rupocxeMsl U apaMeTpoB paboThl
THAPOIIPUBOA TPYOHOTO SKCTPY3HOHHOTO TIpecca
W3yyenue npuHImna padboThl MHOTOILTYHXKEPHOH
KOHCTPYKI[IH IIPECCOB IIaroBOH (JOPMOBKHU U
CTI0Cc000B CHHXPOHH3AINH IPHBOJIOB. AHAIH3
CKOpPOCTHOM XapaKTEpUCTUKHU Ipecca

Mp/

I1K-2.1 IIK-

221IK-2.3

I1K-3.1 K-
32

JI1.1J12.3J13.1
J3.2

53

W3yuenue matepuanoB JEKIIMOHHBIX 1
MPaKTUYECKUX 3aHsATHi. PaboTta Hax nqomMalrHuMu
3aganusMu. [loaroToBka k sx3ameny. /Cp/

20

IK-2.1 IIK-

2.21IK-2.3

I1K-3.1 IIK-
32

JI1.1J12.3J13.1
J3.2

54

[ToarotoBka u mpoBeeHUS YK3aMeHa. /DK3aMeH/

IK-2.1 IIK-

2.21IK-2.3

I1K-3.1 IIK-
32

JI1.1J12.3J13.1
J3.2

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bopochl 1151 CAMOCTOSITEILHOM MOATOTOBKH K 3K3aMeHy (3a4€Ty C OLIeHKOI)

Bormpockr k sx3ameny u texymiemy kontpomo (I1IK-2.1, I1K-2.2, TTK-2.3, TIK-3.1, I1K-3.2):

1. Yto Takoe rumponpuBo? V3 kakux (yHKIHOHANBHBIX YacTeil OH COCTOUT?
2. YKaXuTe OCHOBHBIE THIIbI 3aIIOPHO-PETYIUPYIOIIUX 3JIEMEHTOB B THAPOANIapaTax.

3. Uro takoe Hacoc? OOBICHUTE MOHITHE TMHAMUIECKOI0 M 00BEMHOI0 HACOCA.







4. YkaxuTe 0OCHOBHBIE ITapaMeTphl Hacoca. UTo Takoe perynupyemblii Hacoc?

5. YKaxuTe OCHOBHBIE €MHHIIBI M3MEPEHHMS IaBJICHUS B THAPoNpHrBoaax. Kak oHM COOTHOCATCS APYT ¢ Apyrom?

6. YKa)xuTe OCHOBHbIE KOHCTPYKTHBHBIE THITbI HacocoB? Kakue u3 HUX MOTYT OBITh PeryIupyeMbIMu?

7. Yto Takoe 00bEeMHOE U IpOCCEIbHOE peryrpoBanie? B kakux cilydyasx MPUMEHSCTCS KaX10€e U3 HuX?

8. YKaKUT€e THUIIBI THAPOAINAPATOB YIIPABICHUS PACXOO0M.

9. OOBsicCHUTE TOHATHS JTMHEHHOTO U KBaJIpaTUYHOTO JPOCCEIId, a TaKXKe peryiupyemoro apoccens. M3obpasute ux YI'O.

10. B yem ocHOBHOE (h)yHKIIMOHAIBHOE OTJIMYHE PETYJIATOPA PACX0/a OT Apoccens?

11. YkaxuTe NpeuMyIIecTBa TPEXJIMHEHHOr0 perynaropa pacxoaa. Mzo0pasure ero yciaioBHOe 0003HAUECHUE.

12. Yro Takoe aenutens moToka? M300pasute ero ycaoBHOE 0003HAUCHHE.

13. Yro Takoe HamopHbIi kianan? M300pa3ute ero ycioBHOe 0003HAYCHHE.

14. B yeM oTiin4Ke HaOPHBIX KJIAaHOB MPSMOTO U HENPSMOTo AeHCTBHA? B KakuX ciiydasx MPUMEHSIOTCS NOoCiIeHue?

15. Yro Takoe peayKIHMOHHBIH KiamaH? M300pa3ute ero ycaoBHOEe 0003HAUCHHE.

16. B ueM npeuMyInecTBO TPEXJIMHEHHOTO PEAYKIIMOHHOTO KJIalaHa Hajl ABYyXJIHHEHHbIM? V300pa3uTe ero ycaoBHOE 0003HAYECHUE.
17. B yeM oTin4Me peayKIIMOHHBIX KJIalaHOB IPSAMOIO M HENPSAMOro eiicTBusA? B kakux ciaydasx MpUMEHSIOTCS IOCieAHue?

18. Kakoii U3 k1anaHoB AaBJICHUS SBJISETCS HOPMAJIBHO OTKPBITHIM, a KAKOH HOPMAaJIbHO 3aKpHITHIM? UTO 0003HAYAIOT STH TEPMHUHBI?
19. Yo Takoe oOpaTHbIi kianaH? M306pa3ute ero ycioBHOE 0003HaYEHHE U IPOCTEHIITYI0 KOHCTPYKIIUIO.

20. M300pa3uTe MOCTOBYIO CXeMy M3 OOpaTHBIX KitanaHoB? JIjist 4ero oHa MOXKET NPUMEHSTHCS?

21. Yro Takoe ruapo3amMok? M3o0pa3ure ero ycioBHOE 0003HAUCHHE U OMUIIUTE MPHUHLIUI PabOTHI.

22. Yo Takoe rupopacnpenenurens? OnUmuTe Ipapuia ero LuppoBoro 1 rpaguueckoro 0003HaueHusl.

23. VkaknTe OCHOBHBIE THIBI pacnpeenurenei mo tumy ux 3P3. Kakoit Tum npuMeHsIoT B THAPOCUCTEMAX, KPUTHIHBIX K
OTCYTCTBHIO yTCUeK?

24. Yto Takoe ruApOJBHTaTeNh? YKaKHUTE OCHOBHBIC (DYHKIIMOHAIBHBIE TUIIBI THPOIBHTATEIICH.

25. YkaxuTe OCHOBHBIC KOHCTPYKTHUBHBIC THUIIBI TUAPOMINHIPOB? 300pa3uTte X yCIoBHOE 0003HAUCHHE.

26. M300pa3ute ycioBHOE 0003HaUEHHE OCHOBHBIX KOHCTPYKLUM I'HAPOLMIMHIPOB OJHOCTOPOHHET0 ACHCTBUS. B KakuX cirydasx
OHH MIPUMEHSIOTCS?

27. OnuiuTe CKOPOCTHBIE M CUIIOBBIE OCOOCHHOCTH JBIIKECHUSI IITOKA B MOPLIHEBBIX THAPOLMINHIPAX IBYCTOPOHHETO IEHCTBHS.
28. YkaxuTe Ha3HaA4€HHE MOBOPOTHBIX THIPO/IBUraTENel U UX OCHOBHBIE KOHCTPYKTHBHBIE THITBL. 11300pa3zuTe eroycinoBHoe
o0o03HaueHHeE.

29. Yro Takoe ruapomotop? M300pa3ute ero ycioBHOEe 0003HaYECHUE

30. Yro Takoe ruApoaKKyMyssTop? YKaxuTe OCHOBHbIE KOHCTPYKTUBHBIE THUIIBI THAPOAKKYMYJIATOPOB U UX CXEMaTHYECKHE
H300paKECHHUSI.

31.Knaccudukanusi cMa3Kku.

32. Bunsl TpeHUs U N3HANIMBAaHHUS MAaTEPHAIIOB.

33. XKunkue cMa304HbIe MaTE€pPHUAIIbI.

34 IInacTuHYATBIE CMa30YHbIE MaTEPHAIIBL.

35. JIByxJIMHEHHBIE CHCTEMBI CMa3KH.

36. YHUBepcalbHble MHOTOIIOTOYHBIE CTAHIIUM CMa3KH.

37.CMa304HBIE CUCTEMBI IOCIIEI0BATEIBHOIO JEHCTBHU.

38.CMa304HbBIE CHCTEMBI UMITYyJIECHOTO JEHCTBHS.

39. Cucrembl IpOCCENbHOM CMa3KH.

5.2. Ilepevyenb padoT, BBINOJHSAEMBIX M0 AUCHUIIMHE (Moay 10, npakTuke, HUP) - 3cce, pedpepaTsl, npakTuyeckue n
DacyeTHo-rnaduyecKne DAGOTELI. KVDCOBLIE DAGOTEL MDOEKThI U 1ID.

Homamaee 3ananue 1 pazmenst 2,3(T11K-2.1, TTK-2.2, T1K-2.3, I1K-3.1, T1K-3.2)
Jomainee 3aganue 2 pasaenst 4,5(TTK-2.1, I1TK-2.2, TIK-2.3, T1K-3.1, TIK-3.2)
Konrponbhas pabora 1 pasnensr 1,2,3(I11K-2.1, TIK-2.2, T1K-2.3, TIK-3.1, [1K-3.2)
Konrponbras padota 2 pazaenst 4,5(I1TK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TTK-3.2)

5.3. OueHouyHble MaTepUaJIbl, HCIOJIb3yeMble /I IK3aMeHa (onucanue OMJI1eTOB, TECTOB H T.I1.)

Mo kypcy B cempMoM cemecTpe npeaycMmoTpet sk3ame. (ITK-2.1, TTIK-2.2, TIK-2.3, T1K-3.1, TIK-3.2)
Buner BrirOuaeT JBa TEOPETHUECKUX BOIPOCA U pEIICHHE 33/1a4, pa30MpacMbIX Ha MPAKTUYECKUX 3aHATHSX.
Buners! xpansarcs Ha kadenpe.

5.4. MeToauka OLleHKH OCBOEHHUS TUCHUILINHBI (Moay s, npakTtuku. HUP)

IMpomMexyToUHas aTTeCTays 10 JUCIHUIUIMHE IPEIYCMOTpeHa B JopMe IK3aMeHa.

Jlns jonycka K 3K3aMeHy HEOOXOIUMO BBINOIHEHHE CIEAYIOIIUX YCIOBHM:
1. PerynspHoe nocenieHue JIEKIUOHHBIX U MPAKTUYECKUX 3aHATHH
2. BeinosnHeHue Bcex MpegyCMOTPEHHBIX MO AUCLUIIMHE KOHTPOJIbHBIX MEPONIPUATHUI

Ipu cpave pacyeTHO-rpaduIecKoil paboThl MPEAYCMOTPEHA CHCTEMA OLICHUBAHUS 10 MSTHOANBHOI cHCTEME.
Jnis yeneurHo# ciaun PT'P Heo6X01MMO TpaMOTHO U BEPHO OTBETHTH Ha 2 TEOPETHUECKUX BOIMPOCa WK | TEOPETHUYESCKHIA BOTIPOC U
peLuTh 3a71a4y.

[IIkana oneHMBaHUs 3HaHUI 00yyaromUXcs Ha HK3aMEHe:
O1eHKa «OTIMYHOY» - 00yUarOUINICS OKa3bIBaeT NIyOOKHe, HCUEPIBIBAIONINE 3HAHKS B 00BeMe MPOHICHHOM MpOrpaMMBI, YBEPEHHO

DAoTRYAT A ITNUINOIIOTIITO TIONNIIAIIIIT IV ITQITIT 119 TN TIAZe DRAMAOTIIO 1 JONLIACTA I OTHAMIIO IR IONaT MNMOTANIIO I TINIL







OTBeTEe, yMeeT (POPMYITUPOBATh BBIBOIBI M3 H3II0)KEHHOTO TEOPETHIECKOTO MaTepHala, 3HaeT TOMOIHATEIFHO PEKOMEH/IOBAHHYO
JIUTEPATypy.
O1leHKa «XOPOIIOY - 00YYAIOIIUIACS MOKa3bIBACT TBEP/BIC U TOCTATOYHO TOJHBIC 3HAHUS B 00beMe MPOIICHHON MPOTrpaMMBl,
JIOITyCKAeT He3HAYMTEbHBIC OMIMOKH IIPH OCBEICHHUH 33IaHHBIX BOIIPOCOB, IPABHIIBHO ACHCTBYET [0 IPUMEHEHHIO 3HAHUI Ha
MPaKTHKE, Y€TKO M3JIaraeT MaTepuall.
O1eHKa «yIOBIECTBOPUTEIBHOY - 00yUalONIniics TOKa3bIBAET 3HAHHS B 00beMe MPOHICHHOW IIPOrpaMMBbl, OTBETHI H3JIaraeT XOTs U ¢
omnOKaMu, HO YBEPEHHO HCIIPABISIEMBIMH [OCTIE TOMOJHUATENBHBIX U HABOSIINX BOIIPOCOB, IPABIUIIBHO JACHCTBYET O MPUMEHEHHUIO
3HaHMI Ha MPAKTHKE;
O1LieHKa «HEYIOBJICTBOPUTEIBHOY - 00YYAIOMIMIICS JOITyCKAeT rPyObie OMIMOKH B OTBETE, HE MOHMMAET CYIHOCTH H3J1aracMoro
BOIPOCA, HE YMEET IPUMCHSITh 3HAHUS Ha MPAKTUKE, TACT HEMOIHBIC OTBETHI Ha JOIOJHUTEIBHBIC U HABOSIINE BOIPOCHI.
Ol1leHKa «HE SBKa» — 00YUYarONMIACS Ha SK3aMEH HE SBUJICSL.
B03MOXHO IPOCTABICHHE OLICHKH 32 3K3aMEH Ha OCHOBE OLICHOK KOHTPOJBHBIX MEPOIPHATHII CEMECTpa

PesynbTar 0cBOCHUS KOMIETEHIMH (YacTeil KOMIIETEHIINN) yCTaHABIMBACTCS CIEIYOIM 00pa3oMm:

Onenka «OtimaHo» - Komnerennus chopMupoBaHa.
Ornenka «Xopomo» - Komnerenius copmupoBana.
Onenka «Y IoBIeTBOPUTENBbHOY» - KoMrieTeHIus chopMHUpOBaHa.
OneHka «HeynoBnerBopurensHo» - KomnereHms He copMHupoBaHa.

6. YHEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas anreparypa

6.1.1. OcHoBHa

sl IUTEepaTypa

ABTOPBI, COCTaBUTENHN

3ariaBue

bubnmorexa

W3narensCcTBO, TOI

JI1.1 |Tpouukuii. Oo6opynosanue niexos OM/I. Meroaudeckue nocoous Mocksa, 1981
Pa3nen: I'mnpaBnuueckue
mpecchl.: Kypc nexnuit
JI1.2 |bom Pexcpor AT’ TlManpomnpuBoa. OcHOBEI 1 DNEeKTPOHHBINA KaTajIor I'epmanus bom Pexcpot AT,
KOMIIOHEHTBI. YueOHbIH Kypc 10 2003
ruapasinke. Tom 1: yaebHOE
nocobue
JI1.3 |benenxos IO.A. lManpasnuka n DNeKTPOHHBIA KaTajIor Mocksa BACTET, 2013
Benenxos 10.A., TUAPOIHEBMOIPHUBO/: YIEOHUK
Jlenemkun A.B.,
Muxaitnua A.A.
6.1.2. lonoTHUTEIbHAS JIUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuorexa WznarenscTBo, rox
JI2.1 |bamra T.M. I'unpasnnka, THAPOMAIINHEL: OJEeKTPOHHBIH KaTauor Mocksa Anbsite, 2010
y4eOHHUK
J12.2 |Huxutna O.0. lMunpasnuka n DNeKTPOHHBIN KaTaJIoT Mocksa U3a-so MI'TY um H.O.
Huxurun O.O. TUAPOIHEBMOIPHUBOJL: yueOHOe baymana, 2012
nocobue
J12.3 |Cemrnukos B.K. CraHOYHBIE THAPOIIPUBO/IBI: DIEeKTPOHHBIA KaTaJIoT MockBa MamuHOCTpOEHUE,
Caemnukos B.K. CIPaBOYHUK.ONOIHOTEKA 2004
KOHCTPYKTOpa
6.1.3. MeTroauueckue pa3padoTKu
ABTOPBI, COCTaBUTENHU 3arnaBue bubnnorexa W3nmarenbCcTBO, TOI
JI3.1 |Camyces C.B., Teopusi, TeXHONOTHSA U Metoandeckue mocoous Beikca, 2010
®oprynaros A.H., o0opynoBaHue 1J1st
Oguaposa H.B. MPOM3BOJCTBA MPSIMOILIOBHBIX
CBapHBIX TPyO OONIBLIOTrO
nuameTtpa B tuauu TOCA:
YuebHoe nmocobue
JI3.2 |Camycesn C.B., Teopusi, TeXHONOTHS U MeToaudeckue mocoous Brikca, 2013
®oprynaros A.H., 00opyI0BaHUE ISt
Osuaposa H.B. MIPOU3BOJCTBA MPSMOLIOBHBIX

CBapHBIX TPYO O0NIBIIOTO
nuameTtpa B tuauu TOCA -
1420.Yacts 1: YueOGHoe mocobue




ABTOpLI, COCTaBUTCIIN 3ariaBue bubmmoreka I/ISHHTGHLCTBO, rog

JI3.3 |Camyces C.B. Jlonatus [['uaponpuson: YuebHoe MeTtoanveckue mocoous Brikcea, 2010
A.T., Makapos B.B. nocobue

6.3 Ilepeuens MporpaMMHOro odecneyeHust

I1.1 |- MS Office

1.2 |- LMS Canvas

I1.3 |- MS Teams

14 |-OC Windows

6.4. IlepeyeHb NHPOPMALMOHHBIX CNIPABOYHBIX CHCTEM H MPO¢ecCHOHATBHBIX 023 TaHHBIX
U.1 |Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru — URL: https://elibrary.ru/

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

OnexrpoHHas 6ubnuoreunas cucrema (ObC) — « YHuBepcuTeTckas OUONIMoTeKa OHIAH» OTKPBITHII KPYII0CYTOUHBIH

n3 JOCTYII Yepe3 UHTEPHET C perucTpaipeid B 6udianoreke 1 BBojaoMm napoiisi.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Haznauenue OcHarienue

2 l'ugponpuBox  MallMH U arperaTroB|KOMIBIOTED, IPOEKTOP, 3KPaH, HHTEPAKTUBHAS JOCKA
TpYOHOTO IPOM3BOJICTBA KOMIIIEKT  TeMaTHYECKHX _ Mpe3eHTAlMi, TOCTYI K

34 I'mpgponpuBox  MallMH M arperaTtoB|HOYTOYK 41IT., IPOEKTOP, SKPaH
TPYOHOTO MPOHM3BOJICTBA Jlabopatopusie crenbl "OcHoBbl aBroMaT3anuu”" HTI-11,

35 I'mpponpusonx  mMammH u  arperaroB|Kommiuekr yueOHol MeOenu Ha 20 IHOCAaJOYHBIX MECT,
TpYOHOTO IIPOM3BOJICTBA KOMIIBIOTEp, TPOEKTOp, SKpaH, WHTEpPAKTHBHAs JOCKA,

8. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIIUXCA

1. IlocemaTs Bce BUBI 3aHATHH.

2. CBOEBpEMEHHO 3aperuCTPUPOBATLCS Ha PEKOMEHIOBaHHbBIE MIEKTPOHHBIE pecypchl -LMS Canvas u MS Teams.

3. IIpy BOSHUKHOBEHUH JIFOOBIX BOIIPOCOB 110 COAEPAKAHUIO Kypca U OpraHu3alliy paboThl CBOEBPEMEHHO 00PaILaThCs K
mpenoaaBareto (B 4achbl OYHBIX KOHCYNbTalMid, yepe3 MS Teams wiu LMS Canvas).

4. AxTuBHO pabOTaTh ¢ HOPMATUBHO-IIPABOBBIMU 0a3aMU CaliTOB, HAXOASAIIUMCS B OTKPBITOM JOCTYIIE B ceTU MIHTEepHET.

5. ImeTp nOCTYN K KOMIBIOTEPY, MIOJAKIIIOYEHHOMY K ceTi MHTepHeT.

KauecTBeHHOE OCBOCHHUE MUCIMIUIMHBI BO3MOXKHO TOJIBKO IIPU CUCTEMATHYECKOH CaMOCTOSITENILHOM paboTe, YTO NOAACP)KUBACTCS
cucreMoit Tekymielt arrecranuu Ha LMS Canvas.

JlononHUTENbHAS TUTEpaTypa (C IUTEpaTypoii MOKHO paboTaTh Ha Kadeape B yachl KOHCYIbTauu u CP)




