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1. HEJIX OCBOEHUSA

1.

Ju—

@DopMHUpOBaHUE TEOPETUUECKHX U MPAKTHUECKUX 3HAHUH B 00JIACTH THAPaBINYCCKOTO ¥ ITHEBMATHYECKOTO
000py10BaHMSI METAJLTyPTHYECKUX 3aBOJIOB

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

bmox OIT: b1.B.JIB.02

. BAaHM K NPeABAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpeboBa eIBa e Ol MOATOTOBKE 00yYaI0IIeroc

2.1.1 | Teopus MEXaHU3MOB M MaIIH

2.1.2 | Teoperuveckas MEXaHHUKa

2.1.3 | AHanuTHUYECKas TEOMETPUS M BEKTOpPHAsI anredpa

2.1.4 | MexaHuka >KUIKOCTH U rasa

2.1.5 |VYuebHas npakTuka

2.2 JucumnianHbl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOEHUE JAHHON TUCHUNIUHBI (MOXYJIs) HEOGX0UMO KaK
npeaecTByoiee:

2.2.1 |IoaroroBka k mpoIEAype 3alIUThI U 3aIINTA BBITYCKHON KBATN(HUKAIIMOHHON PaboTHI

2.2.2 | KommstorepHas rpaduka

2.2.3 |IlogbeMHO-TPaHCIOPTHBIE MAIIUHbI

2.2.4 |MawmmuHsl 1 arperaTsl METALIIypruu4ecKoro pou3BoCTBa

2.2.5 |KypcoBas HayqHO-HCCIIefoBaTeNbCcKast padbora (dacTts 1)

2.2.6 |KypcoBas HayqHO-HCCIIefoBaTeNbCcKast paboTa (JacTs 2)

2.2.7 |IlpennumuioMHasi IpakTHKA

2.2.8 | CAIIP B MeTauIypriuueckoM MallnHOCTPOSHUH

2.2.9 |CoBpeMeHHBIC METOBI IPOCKTHPOBAHIS 000PYJOBAHUS METALTYPIHYECKOTO IIPOU3BOACTRA

2.2.10 |JIuHaMUKa ¥ IPOYHOCTH TEXHOJOTHYECKUX MAIINH

2.2.11 |JIluHamMu4ecKue pacyeThl MalIMH U MEXaHU3MOB

2.2.12 | OCHOBBI TPOEKTUPOBAHUS

2.2.13 | KoHcTpyupoBaHue MaIliiH 1 000pYIOBaHHS

3. PE3YJIBTATBI OBYUYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUAMMA

OIIK-9: CnocoGeH BHeAPATH M 0CBAHBAThL HOBOE TEXHOJIOTHYecKoe 000py10BaHUe

3HaTh:

OIIK-9-31 Knaccudukamuu, yCTpoHCTBa U MPUHLIUIBI AEHCTBHUS THAPABINYECKUAX YCTPOUCTB, UCTIONB3YEMBIX B 000PYJOBAaHUH
METaJLTypPruuecKoro pou3BOACTBa.

IIK-3: Cnoco6eH y4acTBOBAaThH B pad0Tax IO pacyeTy H MPOEKTHPOBAHMIO IeTaJIell M Y3JI0B MAIIHHOCTPOUTETLHBIX
KOHCTPYKIM B COOTBETCTBHH ¢ TEXHUYECKUMU 3aJaHUSIMU U HCTIOJIb30BAHNEM CTAHIAPTHBIX CPEICTB AaBTOMATH3ALUH
NMPOeKTUPOBAHMS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYI0 JOKYMEHTALUIO, ¢ IPOBEPKOii €€ COOTBETCTBUS
CTAHAAPTAM, TEXHHYECKHAM YCJIOBUSIM IPYTUM HOPMATHBHBIM JOKYMEHTAM, TPOBOAUTH MPEIBAPUTEIbHOE TEXHUKO-
IKOHOMHUYECKOe 000CHOBAHHE MPOEKTHHIX PeleHui

3HaTh:

TIK-3-31 TumnoBble CXeMbI THIPABIMYECKOr0 000PY0BAaHHUS METAJUTYPIUUE€CKUX MAIIH

IIK-5: Cnoco6eHn ocBanBaTh BBOJAMMOE TEXHOJIOTHYECKHE 000Py10BaHNE, MPOBEPATH €ro TEXHUYECKOE COCTOAHUE H
0CTATOYHBIH pecypc, OpraHu3oBbIBATh OCMOTPDbI, COACPKAHNEC H PEMOHTBI TEXHOJOTMYE€CKUX MAIIIUH U OﬁOpyIlOBﬁHl/lﬂ,
BbIOHPATh BCIIOMOTraTe/IbHbIe MAaTePUAJIbI, IPUMEHSITH MPOrPecCUBHbIE METOAbI IKCIJIyaTAllUH 000PY10BAHUS NIPH
H3rOTOBJIEHHH TEXHOJOTHYECKHX MALINH

3HaTh:

IIK-5-31 ConeprxaHne peMOHTHBIX U CEPBUCHBIX paloT;

ITK-6: CnocoGeH NpuMeHsATH MeTOIbI KOHTPOJISI KA4ecTBa U3/1eJInii H 00beKTOB B cepe npodeccHOHATLHOM 1eATeJTbHOCTH,

aHAJTN3UPOBATH MPUYNHBI HAPYIIEHHI TEXHOJOTHIECKUX MPOILECCOB M Pa3padaThIBATh MEPONPUSTHS 10 NX
npeaynpe:RIeHUuI0, 00ecneYnBaTh TEXHOJOTHIHOCTH U3/eIHil H ONTHUMAJbLHOCTD NMPOLECCOB UX H3rOTOBJIEHHS

3HaThb:

ITK-6-31 OCHOBBI TEXHHUYESCKHX U3MEPEHUH, CIOCOOOB KOHTPOJISI KauecTBa MPOIYKIIUH, TPUHITUIIOB HOPMHUPOBAHUS TOUHOCTH U
obecriedeHns1 B3aNMO3aMEHIEMOCTH JIeTajleid U COOPOUHBIX €IMHUIL




IIK-7: Cnoco0eH 000CHOBAHHO BLIOUPATH M MCII0Jb30BATH HOBbIC IH(POBbIE TEXHOJIOTUH /ISl IOBbILICHHSA
3¢ eKTUBHOCTH NMPOLECCOB MPOEKTUPOBAHUS, IKCILIYATALUNH, TEXHUYECKOTO 00CIY;KHBAHUS H PEMOHTA T€XHOJIOTHYECKHX
MAaIllMH U 000py10BaHUS

3HaTh:

IIK-7-31 OcHoBHBIE METOABI, CHOCOOBI U CPEACTBA MONyUeHHS, XpaHeHHUs, TepepaboTKu HHPOPMAIIIH;

OIIK-9: Crioco0eH BHEPATH M 0CBAMBATH HOBOE TEXHOJIOTHYECKOE 000py10BaHNE

YMmerh:

OIIK-9-Y1 BBIIONHATE THIOBBIE PACYETHI THAPABIMYECKAX CHCTEM, IPON3BOANUTH BEIOOP OCHOBHBIX 3JIEMEHTOB THJIPABINIECKOTO
000py10BaHMUS, OIIPEAETATh HATPY3KH U PEKUMBI PAOOTHI HCIIONHUTENBHBIX THAPABINYECKUX YCTPOHCTB MAIIMH M MEXaHU3MOB
MAaIIMHOCTPOUTENBHOTO 1 METAILTYPrU4€eCcKOoro Mpor3BOACTBA.

IIK-3: CnocobeH yuacTBOBaThH B Pa60Tax 1o pacuery U NPOeKTHPOBAHHIO eTAJIel M Y3JI0B MALIMHOCTPOHTEIbHBIX
KOHCTPYKIMIi B COOTBETCTBHH ¢ TEXHHYECKHMH 3aJaHHUSAMH U HCNO0JIb30BAaHHEM CTAHJAPTHBIX CPEACTB AaBTOMATH3ALUT
NMPOEKTHPOBAHNSA, Pa3padaThIBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALMIO, C TPOBEPKOii €€ COOTBETCTBHA
CTaH/IapTaM, TEXHUYECKHM YCJOBHSIM IPYTHM HOPMATHBHBIM JOKYMEHTaM, IPOBOAUTH NpeIBAPUTe/IbHOE TEXHUKO-
IKOHOMHYEeCKOe 000CHOBAHME MTPOEKTHBIX PelIeHUi

YMmerh:

[IK-3-Y1 Pa3pabatrsIBaTh 1 COBEPIICHCTBOBATH TUIIOBBIE CXEMBI THIPABINYECKOT0 000PYJOBAHUS METALTY PIUYE€CKIX MAITHH

IIK-5: Cnoco6eH ocBauBaTh BBOAMMOE TEXHOJOTHYECKHE 000py10BaHUeE, IPOBEPATDH €ro TeXHUYECKOe COCTOSIHHE 1
0CTaTOYHBII pecypc, OpPraHu30BbIBATh OCMOTPbI, COAEPKAHME U PEMOHTHI TEXHOJOIHYEeCKUX MALINH U 000py10BaHuUs,
BbIOMPATh BCIIOMOraTe/IbHbI¢ MAaTEPUAJIbl, IPUMEHATH NPOrPECCUBHbIC METOAbI IKCILIyaTAllUU 000PY10BAHUS NIPH
HM3T0TOBJICHHH T€XHOJIOTHYEeCKHX MAIIHH

Ymerh:

[IK-5-Y1 [IpoBepaTs TEXHUYECKOE COCTOSIHUE U OCTATOUHBIM PECYpC TEXHOIOTHIECKOT0 000pYIOBAHUS;

IIK-6: Cnoco6eH NpuMeHSITh MeTO/IbI KOHTPOJIS Ka4yecTBa U3iesnii 1 00beKTOB B cepe npodeccHoHATLHOI AeATeJLHOCTH,
AHAJIM3MPOBATh NPUYMHBI HAPYIIEHU ! TEXHOJIOTHYECKHX MPOIECCOB U pa3padaTbiBaTh MEPONPHATHS 110 UX
npeaynpe:kAeHHI0, 00eceYuBaATh TeXHOJOTHYHOCTH H3/IeJHH U ONTHMAIBHOCTH MPOLECCOB X H3TOTOBJICHHS

YMmeTh:

[TK-6-Y'1 PaboTtaTh Ha KOHTPOJEHO-U3MEPHUTEIHFHOM U HCIBITaTeIFHOM 000PYIOBaHHH

ITIK-7: Cnoco0eH 000CHOBAHHO BHIOUPATH M MCII0Jb30BATh HOBbIe IM(POBbIE TEXHOJIOTUH VISl NOBbILIECHHS
3¢ (PeKTHBHOCTH NMPOLECCOB MPOEKTHPOBAHUS, IKCILTYATAIIMH, TEXHHYECKOT0 00CIY:KMBAHHUSA H PEMOHTA TEXHOJIOTHYeCKHUX
MaIlHH 1 000py10BaHUS

Ymerh:

[IK-7-Y1 Wcnons30BaTh A1 peIIeHUss KOMMYHHUKAaTHBHBIX 33a]]a4 COBPEMCHHBIC TEXHUIECKHE CPEICTBA ¥ MH(OPMAIIOHHBIC
TEXHOJOTUH;

OITK-9: CnocoGeH BHEAPATH U 0CBAMBATH HOBOE TEXHOJIOTHYecKoe 000py10BaHUe

Baanern:

OITK-9-B1 MeTtonamu BBIMOJHEHHS PACYECTOB THAPABINICCKUX CHCTEM METAIUTYPIHISCKUX MAIlliH, BEIOOpa CTAaHIAPTHOTO
THAPABIIIYECKOTO 000PYTOBaHHUS.

ITIK-3: Cnoco0eH yuyacTBOBaTh B paf0oTax 1o pacueTy H NPOCKTHPOBAHUIO ieTajlell U y3/10B MALIMHOCTPOUTEIbHBIX
KOHCTPYKIMIi B COOTBETCTBUH ¢ TeXHHYECKHMH 32JaHUSIMH U HCHOJIb30BAHHEM CTAHAAPTHBIX CPe/ICTB ABTOMATH3ALMH
NPOEKTHPOBAHNSA, Pa3padaTbIBATh NPOCKTHO-KOHCTPYKTOPCKYIO JOKYMEHTALHIO, C IPOBEPKO €€ cO0TBEeTCTBHA
CTAaHAAPTAM, TEXHHYECKHM yCJIOBUSAM JIPYrHM HOPMATHBHBIM JOKYMEHTaM, IPOBOAMTH NPeIBAPUTEIbHOE TEXHUKO-
IKOHOMMYECKOe 000CHOBAHNE IPOCKTHBIX PellleHui

Baanern:

I1K-3-B1 MeTO}]aMI/I aHaJIn3a U COBCPIICHCTBOBAHWSA THAPABINYCCKOTO U THEBMATUYCCKOI'O 06opy}103aHHe MCTAJLTYPTUICCKUX
MalIuH

ITIK-5: Cnnoco0eH ocBauBaTh BBOAUMOE TeXHOJI0THYeCKHe 000py10BaHUE, IPOBEPAThL €r0 TeXHHYEeCKOoe COCTOsIHME H
0CTATOYHBII pecypc, OPraHU30BbLIBATh 0CMOTPbI, COAePKAHNE U PEMOHTHI TEXHOJOTHYeCKHX MALIINH H 000py10BaHus,
BBIOMPATh BCIIOMOTaTeIbHbIe MATEePHAJIBI, IPUMEHSTH MPOrPecCHBHBIE METOABI IKCILTYaTAIIMH 000PYA0BAHMS MPH
HM3rOTOBJICHHUM T€XHOJIOTHYE€CKHUX MAIIIUH

Baanern:

ITK-5-B1 MeTonukoii mpoduiiakTHYECKOro 0OCMOTPA U TEKYIIETO PEMOHTA TEXHOJIOTMYECKUX MAIIH 1 000pyIOBaHUS.

IIK-6: Cnnoco6eH mnpuMeHsITh METOAbI KOHTPOJIA KauyecTBa u3/iejuil u 00beKTOB B cepe npodeccuoHaTbHON 1eATEIHLHOCTH,
AHAJM3UPOBATH IPUYUHBI HAPYLICHHI TEXHOJIO0THYECKHUX NIPOLECCOB U Pa3padaTbiBATh MEPONPHATHSI IO X
npeaynpe:kaeHuI0, 00ecneYnBaTh TEXHOJOTHYHOCTH U3/e/IUil H ONTUMAJLHOCTD NMPOLECCOB UX U3rOTOBJIEHHS




Baanern:

[1K-6-B1 HaBbixamu 00paboTKH SKCIIEPUMEHTAIBHBIX JAHHBIX U OLIEHKH TOYHOCTH H3MEPEHHH, CTIBITAaHUI U JOCTOBEPHOCTH

KOHTPOJIA.

IK-7: CnnocodeH 000CHOBAHHO Bl)lﬁl/lpaT]) H UCII0Jb30BATH HOBBIC Hl/lq)pOBl)Ie TEXHOJIOI'MH 1JISl NOBBIINICHUSA

3(PeKTHBHOCTH NPOLECCOB NPOCKTHPOBAHMUS, IKCILTYaTAIMH, TEXHUYECKOT0 00CTY:KMBAHNS H PEMOHTA TEXHOJOTHYECKUX
MAILIUH U 000py10BAHUS

Baanern:

ITK-7-B1 MeTonamu HCIONB30BaHUS TPATUINOHHBIX HOCHTENCH MH()OPMAIHHY, pacIpe/IeICHHBIX 0a3 3HAHUIA, a TaKXKe

I/IH(I)OpMaHI/II/I B INI00QJIBHBIX KOMIIBIOTECPHBIX CETAX.

4. CTPYKTYPA U COJAEP)KAHUE

Kox HaunmenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | [Ilpumeuanue KM Brinosn
3aHATHSA TeM /BU]I 3aHSATHS/ / Kypc HHINKATOPbI H 3L sieMble
KOMMeTeHIHii pecypchbl padoTsI
Pazgean 1. Pazpea 1.
Du3uvecKue 0CHOBBI
yHkumonnpoBanus
TUAPOCUCTEM.

1.1 Cuitel JeiiCTBYIOIINE B 3 3 OIIK-9-31 IIK- J.1
JKHJTKOCTH. 3-31 IIK-5-31 JI1.2J12.1
OCHOBBI TUAPOIMHAMUKH. T1K-6-31 I1K-7- JI2.2J13.1
PaGoune )XUIKOCTH. 31 JI3.2
CocTaB ¥ OCHOBHBIC TTOHSATHS 013232354
o ruapomnpuBoaax. /Jlex/

1.2 XapaKTepUCTUKU U CBOUCTBA 3 2 OIIK-9-V1 J1.1 P5
pabovmX KUAKOCTEH, OIIK-9-B1 IIK- JI1.2J12.1
CTPYKTypa 3-V1IIK-3-B1 JI2.2J13.1
rugonpusoza. /Tlp/ TIK-5-V1 IIK-5 JI3.2

-B1TIK-6-Y1 | 13233 54
[1IK-6-B1 IIK-7
-Y1 [IK-7-B1

1.3 N3yuyeHne 0CHOBHBIX 3 10 OIIK-9-31 JI1.1
XapaKTEePUCTHK pabounx OIIK-9-Y1 JI1.2J12.1
JKUIKOCTEH U BUIIOB OIIK-9-B1 TIK- JI2.2J13.1
yrutotHeHui. /Cp/ 3-31 [IK-3-V1 J3.2

[K-3-B1 TIK-5 | 51 32 33 54
-31 [IK-5-Y1
[IK-5-B1 IIK-6
-31 [IK-6-Y1
[IK-6-B1 IIK-7
-31 [IK-7-V1
IK-7-B1
Paznean 2. Pazgea 2.
DHepreTuyeckas u
HCIIOJTHUTEIbHAS
TOICHCTEMBI.

2.1 [ITecrepennble HACOCHI. 3 3 OIIK-9-31 I1K- J.1
[InacTunyaTsie HACOCHI U 3-31 TIK-5-31 JI1.2J12.1
THIPOMOTOpHI. PaguanbHo — T1IK-6-31 IIK-7- J12.2J13.1
MOPILIHEBBIE HACOCHI U 31 J3.2
TUJPOJBUTATEIH. 012233 54
BunTOBBIE HACOCHI,

TUAPOAKKYMYJISITOPBL.

AKCHaIbHO-TIOPIITHEBBIE
HACOCHI U I'H/IPOJIBUTATEIIH.
TMAPOLMINHADPEL H
MOBOPOTHBIE
ruapoxBurarenu /Jlex/




2.2 KommnoneHnTst 4 OIIK-9-VY1 J1.1 KM1 P6,P7
SHEPreTUYECKOU OIIK-9-B1 TIK- JI1.2J12.1
noacucTeMsl. ['mapodaxm. 3-V1IIK-3-Bl JI2.2J13.1
IlectepenHsle U IIK-5-V1 IIK-5 J3.2
IUTaCTHHYATbIE HACOCHI. -B1 TIK-6-Y1 | 13233 54
AKcHaNbHO- U paJIuaIbHO [TK-6-B1 TIK-7
MOPIIHEBBIE HACOCHI. -Y1IIK-7-B1
Koncrpykuuu u
xapakrepuctuku '] u
noBopotHBIX ['J], KPNel. /TIp/

2.3 W3ydenne rugpoanmnapaTon 2 OIIK-9-B1 TIK- J.1 P1
SHEPreTHUYECKON U 3-B1 IIK-5-B1 JI1.2J12.1
UCTIOJIHUTENILHOM [IK-6-B1 IIK-7 JI2.2J13.1
noactcrem /J1a6/ -B1 J3.2

01323334

2.4 N3y4yenne ocCHOBHBIX 17 OIIK-9-31 J1.1
XapaKTEePUCTHK OIIK-9-¥1 JI1.2J12.1
THIpOANapaToB OIIK-9-B1 TIK- JI2.2J13.1
SHEPreTHUUYECKON U 3-31 IIK-3-V1 J3.2
HCIIOJTHUTEIIBHOM IOJICUCTEM, TIK-3-B1 IIK-5 | D1 52 D3 D4
nmoaroroska k JIP. /Cp/ -31 TIK-5-Y1

[TK-5-B1 TIK-6
-31 [TIK-6-Y1
[IK-6-B1 IIK-7
-31 [IK-7-V1
IK-7-B1
Pazpgean 3. Pasnea 3.
Hanpasasowmas u
peryJupymomas
NMOJACUCTEMBI

3.1 I'mapoanmapatst 3 OIIK-9-31 IIK- JI1.1
YIIPABIISAIOLINE PACXOIOM. 3-31 IIK-5-31 JI1.2J12.1
I'mapoanmapatst [TK-6-31 T1K-7- JI2.2J13.1
YIPaBIAIOIINE 1aBICHUEM. 31 J3.2
I'mapoarmapatst 01323354
HaMpaBISAOINE TTOTOKH.

Konaunmonuposanue
paboueit KUIKOCTH.
OneMeHTs! HH(POPMAIIMOHHOM
noacucremsl. [ uapoanapaTsl
C TIPOTTOPIIMOHATHHBIM
yHIpaBieHUEeM, TPUHIIAT
paboThI cnensIero
ruaponpuBona /JIex/

32 I'mapoanmapatst 4 OIIK-9-V1 IIK JI1.1 P8
YIPaBIAOLME PACXOIOM U -3-V11IK-5-Y1 JI1.2J12.1
nasnenueM. /IIp/ ITK-6-VY1 TIK-7 J2.2J13.1

-¥1 J13.2
313233 54

33 Harmpasnsromue 2 OIIK-9-Y1 IIK J1.1 P9
TUAPOAIapaThl, B TOM YUCIIE -3-V11IK-5-V1 JM1.2J12.1
C IPONOPIIMOHAIBHBIM IIK-6-VY1 TIK-7 JI2.2J13.1
YIIpaBIIEHUEM, -V1 JI3.2
cepBokitanansl /IIp/ 01323354

34 W3ydenue rugpoanmnapaTon 2 OIIK-9-B1 TIK- J1.1 P2
HaIpaBIISIONICH U 3-B1 IIK-5-B1 JI1.2J12.1
perynupyrouiei [TK-6-B1 T1K-7 JI2.2J13.1
noxcuctem /J1a6/ -B1 JI3.2

0103023334




3.5 W3yuenne 0CHOBHBIX 14 OIIK-9-31 J1.1 P13
XapaKTEPUCTUK OIIK-9-VY1 JI1.2J12.1
THJPOANIapaToB OIIK-9-B1 IIK- JI2.2J13.1
HaMpaBJAOIIEH U 3-31 [IK-3-V1 J3.2
peryaupyroei moacucTeM [K-3-B1 TIK-5 | 21 3233 54
(B TOM 4HCIIE TPUMEHSIEMBIC B -31 TIK-5-V1
THAPOABTOMATHKE). [IK-5-B1 IIK-6
BrinonHenue qomManrHero -31 TIK-6-V1
3aJaHus, moaroroska k JIP u I1IK-6-B1 IIK-7
KP. /Cp/ -31 T[IK-7-Y1
[K-7-B1
Paznen 4. Paznen 4.
CocTaBHbIE YacTH
ruaponpusoia. Tunossle
TUAPABJINYECKHE CXEMBI,
npuMeHsieMble B
MeTaJNIypruyeckomM
NMPON3BOJACTBE
4.1 CocTaBHbBIE YaCTH 3 OIIK-9-31 IIK- J.1
rugponpuBoza. Tunossie 3-31 [IK-5-31 JI1.2J12.1
THJIPABJINYECKUE CXEMBI, B I1K-6-31 I1K-7- J12.2J13.1
TOM YHUCJI€ OIHCHIBAIOIIUE 31 JI3.2
IPUHIUI PaOOTHI CIIEAIIETO 01323354
ruaponpuBona. /Jlex/
4.2 [TpuHIHIBI 4 OIIK-9-Y1 IIK J.1 KM2 P10
(OYHKIIMOHUPOBAHHUS -3-V1IIK-5-V¥1 JI1.2J12.1
THUIIOBBIX THIPABINYECKUX TIK-6-VY1 IIK-7 JI2.2J13.1
CXEM, THIIOBBIE CXEMBbI -V1 JI3.2
CIeAIIETr0 THAPONPHUBO/A. D152 33 D4
KPNe2 /Tlp/
43 N3yuenne xapakTepuCTHK 2 OIIK-9-B1 IIK- J1.1 P3
Haunbonee 3-B1 IIK-5-Bl1 JI1.2J12.1
pacnpocTpaHEHHBIX [TK-6-B1 TIK-7 J2.2J13.1
ruapoarmaparos /J1a6/ -B1 J3.2
21223334
4.4 W3yuenue THIIOBBIX 2 OIIK-9-B1 TIK- J1.1 P4
THApPABINYECKUX cxeM /J1ab/ 3-B1 IIK-5-Bl1 JI1.2J12.1
[K-6-B1 TIK-7 JI2.2J13.1
-B1 J3.2
212233524
4.5 OcBoeHHE TEOPETUIECKOTO 24 OIIK-9-31 J1.1 KM3,K P13
Matepuana. BeimonHeHue OIIK-9-VY1 JI1.2J12.1 M4
JIOMAILHETO 3aJIaHusl, OIIK-9-B1 IIK- JI2.2J13.1
noaroroska kK JIP u KP. 3-31 [IK-3-V1 JI3.2
[ToaroroBka u caaya IK-3-B1 TIK-5 | B1 32 33 54
sk3amena. /Cp/ -31 I[IK-5-Y1
[K-5-B1 TIK-6
-31 [IK-6-Y1
[1IK-6-B1 IIK-7
-31 [IK-7-Y1
[IK-7-B1
Paznen 5. IloagroroBka K
KOHTPOJIbHBIM
MEepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
5.1 O06bem yacoB 8 OIIK-9-31 J1.1 KMIL,K
CaMOCTOSITENILHOU PaboTHI Ha OIIK-9-VY1 JI1.2J12.1 M2,KM
nmoaroroBky k KM /Cp/ OIIK-9-B1 TIK- JI2.2J13.1 3,KM4
3-31 TIK-3-V1 J3.2
[K-3-B1 TIK-5 | 21 32 33 54
-31 [IK-5-V1
[K-5-B1 TIK-6
-31 [IK-6-Y1
[IK-6-B1 IIK-7
-31 [IK-7-Y1

IIK-7-B1




O0beM yacoB 3 26 OIIK-9-31 J1.1 P1,P2.P
CaMOCTOSITENILHOM PaboTHI HA OIIK-9-Y1 JI1.2J12.1 3,P4,P5,
nmoaroroBky xk BP /Cp/ OIIK-9-B1 TIK- JI2.2J13.1 P6,P7.P
3-31 [IK-3-V1 JI3.2 8,P9,P10
I[IK-3-B1 TIK-5 | D1 32 33 D4 ,P11,P12
-31 TIK-5-V1 P13
IIK-5-B1 IIK-6
-31 TIK-6-Y'1
IIK-6-B1 TIK-7
-31 TIK-7-Y1
TIK-7-B1

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB

5.1. KonrposabHble MeponpusaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BOPOCHI JJs
CaMOCTOSITe/ILHOM NMOATOTOBKH

[IpoBepsiembie
KontponsHoe
WHIUKATOPEI Bompocs! 17151 MoATrOTOBKH
MepOnpusITHe M
KOMITeTeHIUIt
AyauropHas OIIK-9-31;I1K-3- Teoperrmueckne BOIPOCH K KOHTPOIBHOI padoTe Nel
KoHTpojibHas padora |31;T1K-5-31;I1K-6- 1 Obmmue cBenernst 00 0OBEMHBIX THAPOMAIIIHAX.
Nel. 31;I1K-7-31 2 Kakue ocHOBHbIE (DYHKIIMY BBIMOJHAET paboyast >KUAKOCTH B

TUAPOTIPUBOIAX?

3 Kaxwe QpyHKIMOHATIBHBIE TPYIIIBI THAPOYCTPOHCTB BXOIAT B COCTAB
HACOCHOTO THAPONPUBOIA?

4 BenuuuHbl, onpeaessonme pabounii mpouecc 00bEMHBIX HACOCOB.
5 KakuMu OCHOBHBIMH ITPEUMYIIECTBAMH 00JIaIal0T THAPOIIPHBOIHI 110
CPaBHEHHIO C APYTUMH IIPHBOIAMHU?

6 [lepeuncanre npuMepsl THAPONPUBOJOB B PA3IUYHBIX 001aCTIX
METaJUTypIuu.

7 IlepeuncianTe HECKOIBKO MapoOK HEPTAHBIX PaOOUNX KHIIKOCTEH,
MPUMEHSIEMBIX B TUAPOIIPUBO-AAX.

8 Kak onpezemsitor TeopeTHdecKylo nojgady o0beMHOro Hacoca?

9 IlnacTuHYATHIE, MIECTePEHHBIC THAPOMAIIINHEL.

10 KaxoB nmprHIMI paboTHI IITACTHHYATOTO HACOCA IBYXKPATHOTO
neycrBus?

11 Yem ommmuaercss 00BEMHBII THAPOIPHBOL OT
TUIPOJUHAMHYECKOT0?

12 BUHTOBBIE THAPOMALITUHBI.

13 PaguanpHO-NOPIIHEBbIE THAPOMAILINHBL.

14 U3 xakux pabodux MpOIECCOB COCTOAT Pa0OYNE IIHKIIBI POTOPHBIX
HAacOCOB Y THJIPOMOTOPOB?

15 AkcuanbHO-IIOPIIHEBbIE TUAPOMAILIUHBI.

16 TTo xako# GopMyJie BRIYUCIAIOT paboUrii 00beM aKCHATbHO
MIOPIITHEBOTO HACOCA ¢ HAKIIOHHBIM OJIOKOM?

17 Yro HazeiBaeTcs paboueii kamepoii rugpomantiael? Kakuvu
OCHOBHBIMHU pa0OYMMHU 3JI€MEHTa-MH OHa 00pazyercs?

18 I'ugpoMoTOpHL.

19 Tlo kako#t popMyIie pacCCUNTHIBAIOT TEOPETHICCKHUN BpaIAIOIINI
MOMEHT THIpOMOTOpa?

20 B 4eM cOCTOHUT IPHHIHIT paOOTHI aKCHATBHO-ITOPIIHEBOTO
THAPOMOTOpA C HAKJIOHHBIM JTHCKOM?

21 OcHOBHBIE BO3MOKHBIE HEUCIIPABHOCTH.

22 KakuMu OCHOBHBIMH MapaMeTpaMH XapaKTEePU3yeTCs BBIXOIHOE
3BEHO TUAPOIMIINHIpaA?




KM2

AynutopHas
KOHTpOIIbHAs paboTa
Ne2.

OIIK-9-31;I1K-3-
31;1IK-5-31;11K-6-
31;I1K-7-31

TeoperHueckre BOIPOCH! K KOHTPONBHOI paboTe No2

1. Knaccuduxaiys o0bEMHBIX THAPOIIPUBOJIOB.

2. JIOCTOMHCTBA U HEJOCTATKU TUAPABINYECKOTO IPUBOAA.

3. B KaKuX cIydasx IPUMEHSIOTCS JBYXCTyIIEHUAThIe
HAIPaBJIAIONIUE PACIPEIETUTENH C AKTPO-TUAPABIUIECKUM
yrpaBiieHueM?

4. Ilepeuncnute pexXUMBI pabOTHI OTHOCTOPOHHETO

THAPO3aMKa IPUMEHHTENIBFHO K THAPOILMINHADY.

5. Kaxkoii kimanaH Ha3bIBaeTCsl KJIallaHOM HEMPSMOro AeicTBus?

6. HazoBuTe pasHOBUIHOCTH HAIIOPHBIX KJIAIIaHOB B

3aBUCHMOCTH OT UX HA3HAYCHUSL.

7. C xaKkoii 11eNbI0 B TUAPOIPUBOIAX IPUMEHSIOTCS

PETyJIATOPBI Pacxoa BMECTO Apocceneii?

8. Uem oTim9aeTcs MPUHIMI pabOTHI IPOCCETHPYIOMIETO
pacmpenenuTens OT IPUHIMIA PabOThI HANIPABIAIOIIETO
pacnpeaenutens?

9. Ha xaxwe BHIBI TOPA3AEIIAIOT THAPOIIPHBOIHI B

3aBUCHMOCTH OT UCTOYHHKOB YHEPIUH ITOTOKOB pabouel >KUAKOCTH?
10. YeM oTiIM4atoOTCS TUAPOIIPUBOJIBI C PA30OMKHYTHIM ITOTOKOM

OT TMJPONPUBOOB C 3aMKHYTBIM OTOKOM?

11. Kakue BUIbI peryIupyroyx anmnapaToB NIPUMEHSIOTCS B
THAPONPHUBOAAX C IIENBIO OCYIIECTBICHUS IPOCCETBHOTO YIPABICHUS?
B udem 3akirodaeTcs CyIHOCTb IPOCCENBHOTO YIPaBICHUS B
TUAPOIIPUBOIAX?

12. B KaKuX MeCTax CXeMBI MOTYT OBITh YCTaHOBJIECHBI IPOCCEIH

B THIPOIIPUBOAAX C APOCCENBHBIM yIPABICHHEM?

13. B yem 3axirodaeTcst HPUHIUI PAOOTHI THAPOYCHITUTEIS?

14. Kak obecrieunTh CHHXPOHHOCTD pabOoThI IBYX MapaIeIbHO
paboTaOMUX THAPOIMINHAPOB?

15. IlpuBeaure mpuMepsl IPUMEHEHHS THIPOIIPUBOA B
METAJUTyprU4eCKOM IIPOU3BOJCTBE.

16. B yeM cOCTOUT IPEUMYIIECTBO TUAPABINYECKOrO IPUBOAA,
HIPUMEHSEMOT0 Ha METAIITYPIUYeCKUX MPeANPUITUAX, OT
3NIEKTPOMEXaHMUYECKOTO MpUBOAa?

17. Yem orpaHMuYMBaETCs UCIOIH30BAHNUE THAPONPHUBOIOB HA
METaJLTypTUUeCKHUX IPeIIPUSITUIX?

18. IlpuBeaute mpuMepbl THAPOCXEM C IPUMEHEHUEM CEPBOKIIANAHOB.
19. IlpuBeauTe npuMepsl NPUMEHEHMS CIIESILET0 THAPOIIPUBO/IA.




KM3

DK3aMeH

OIIK-9-31;I1K-3-
31;1IK-5-31;11K-6-
31;I1K-7-31

Teopernueckue BOIPOCH U MPAKTHUECKUE 3aJaHUS YK3aMEHAIMOHHBIX
OWJIETOB LIS TIPO-BEICHUS IK3aMEHa B YCTHOH (opme
Teopermueckne BOIIPOCH IK3aMEHAIMOHHBIX OMIICTOB:

1. Ilepeuncnure npuMepsl IPUMEHEHUS TUAPO-U
nHeBMonpuBoAoB (I'T) B pa3nuuHbIX 001aCTSIX METAJUTypIrUu.

2. B 4eM cOCTOUT PEeUMyIIECTBO THAPO-U THEBMATUYECKOTO
MPUBO/IA, IPUMEHAEMOTO Ha METAITYPIHIECKIX NPEANPUATHAX, OT
3JIEKTPOMEXaHHUYECKOTO IpUBOaa?

3. YeM orpaHMUYMBAETCS UCIIOIb30BAHUE THIPO-U
TTHEBMOIIPHBO/IOB HA METAJLTy PrUYECKHUX TIPEIIPHATHIX?

4. YeM OTJIMYAIOTCS TUAPOIPHBOJIBI C PA3OMKHYTHIM ITOTOKOM

OT THIPO- ¥ THEBMOIPUBOJIOB C 3aMKHYTBIM ITOTOKOM?

5. Kakue ¢pyHKIIMOHAIBHBIC TPYIIITBI THIPO-U

[THEBMOYCTPOHCTB BXOAAT B cOCTaB ruaponpusoaa? Onumure
(yHKIMOHATBHBIE 3a7]aui K&KA0H 13 HUX. (HACOCHI, TUHUH,
pacmpeienuTeNHy, Kianasa, THIPO3aMKH, APOCCEs, THAPOMYTHI,
THAPOTPaHC(HOPMATOPHI, THAPOAKKYMYIISATOPEI, THAPOOAKH, (BDHIBTPEI,
OXJTAJIUTEITHN, THIAPOMOTOPHI U IMIUH/IPEI).

6. Kakue ocHOBHBIE (D)YHKLUU BBIIONHSAET paboyast >KUIKOCTH B
THAPO- U MHeBMoOIIpuBoAax? OxapakTepu3yiTe GU3NKO-MEXaHUIECKHE
XapaKTePHCTHKH PaOdOUMX KHUIKOCTEH.

7. Oxapakrepusyiite Tunsl pabounx xugkocteil. [lepeunciure
HECKOJIBKO MapOK HEPTAHBIX pab0YNX KHIKOCTEH, IPUMEHSICMBIX B
THAPOIPUBO/IAX.

8. Uem oTimuaercsi 00bEMHBIN THAPOIPUBO OT
THIPOIMHAMUYECKOTO U SJIEKTPOMEXaHUIECKOro?

9. Hacocpl, ux kimaccuguKkaiys 1 OCHOBHBIC ITapaMeTPhI.
OnumuTe TPUHIAIT PaOOTHI IMECTEPEHHOTO Hacoca.

10. OnumuTe TPUHIMI PabOTHI B KOHCTPYKTHUBHEIE
0COOCHHOCTH IUTACTHHYATOrO HACOCA.

11. Cdepa npruMeHEHUS U KOHCTPYKTHBHBIE OCOOCHHOCTH
MOPITHEBBIX HACOCOB.

12. B yem cOCTOUT MPEUMYIIECTBO IUTYH)KEPHOTO
TUIPOLMIMHIPA 110 CPABHEHUIO C MIOPLIHEBBIM?

13. Io kakoit popMysie BEIYUCISIOT OCHOBHBIE XapaKTEPUCTHKH
Hacoca? (Ha KOHKPETHOM IpUMepe).

14. B 4eM COCTOHT NMPHUHIHMI pabOThl aKCHATIBHO-TIOPIIHEBOTO
THAPOMOTOPA C HAKJIOHHBIM JTUCKOM?

15. KakuMH OCHOBHBIMU IIapaMETPAMU XapaKTepU3yeTcs
BBIXO/IHO€ 3BEHO TUAPOLMINHIpa?

16. UeM orpaHn4eHo IPUMEHEHUE MJJACTUHYATBIX HACOCOB U
TUAPOJBUTATENIECH MO CPABHEHUIO C TUTYH)KEPHBIMU?

17. YTo noHMMaeTcs oA HOMHUHAJIBHBIM PacX0lOM KHJIKOCTH
rugpoanmnapara?

18. Kitaccudukanus ruipaBIruecKux kiananos. [Ipuseanre
IpUMEpHI IPUMEHEHNS 0OPaTHBIX KJIAIIAaHOB B THAPOIPHUBOAAX.
19. Yem oTiimuaeTcst MpUHIMI pabOTHI KianaHa OT IpUHIIMIIA
paboThI KIIAIIaHHOTO pacIpeeNuTess U Apoccens?

20. Iepeuncnute pexXxUMBI pabOTH OXUHAPHOTO U TBOIHOTO
TUAPO3aMKa IPUMEHHTENIHFHO K THAPOLMIHHADY.

21. Kakoii ki1amnaH Ha3bIBaeTCs KJIAAaHOM HENPSMOro JecTBus?
Jlnist gero mpuMeHseTCsl M KaK YCTPOEH.

22. HazoBuTe pa3HOBUIHOCTU HANIOPHBIX KJIANIAHOB B
3aBUCUMOCTH OT MX Ha3HAUCHHUS.

23. B ueMm 3aKiIr09aeTcs IPUHIMIT pabOTHl THAPOYCHITUTENS?

24. Kak obecrieunTh CHHXPOHHOCTB pabOTHI IBYX MapaIeTbHO
paboTaromuUX THAPOIUINHAPOB?

25. OcHOBHBIE MpaBUJIa MOHTAXa, HAJAIKU 1 9KCILUTyaTaIlllu
THAPOIMIHHAPOB.

26. OxapakTepu3yiiTe OCHOBHbIE Pa3HOBHUIHOCTH
HCIIOJTHUTENBHBIX MexaHu3moB I T1.

27. C xakoii nensto npumeHstor ['A? Oxapakrepusyite ux
Pa3HOBHAHOCTH.

28. Kakue ycTpoicTBa IPHUMEHSIOT IS TOAAEPKAHIS 3aJaHHbBIX
napametpoB PIK? JlaiiTe ux KpaTKyr XapakTepUCTHUKY.

29. OcoOEHHOCTH THIPOATITIAPATOB C POMOPIHOHATEHBIM
ynpasienueM. [IpuBenure npuMeps! THAPOCXEM C IPUMEHECHAEM
CEPBOKJIANIAHOB.




30. OnumuTe TPUHIMI paboThI crensero ruaponpusoaa. [Ipusenure
IpUMEpPbI IPUMEHCHUSI.

IMpakTHyeckne 3agaHus YK3aMEHAMOHHBIX OMITeTOB (00ITHe
(hopMyITHPOBKH):

1. 3agayn o pacu€ry émkoctu ruapodaka (Paccunraiire HeoOX0TUMYIO
émrocth runpodaka. M3sectHo: QH = 1,510/mun; Koaddunuent 3amaca
1o BeIicoTe = 1,2);

2. 3a1auu 1o pacuéry auamerpa rugporunun (Paccunraiire miomans
ceueHus TpyOoIpoBoia B JIMHUM HarHetanus. M3sectHo: VH = 3m/c;
QH = 1,51/Mun; = 0,99);

3. 3a/1a9¥ 10 pacuéTy THAPOIMHAHN HA YCTOHYMBOCTE K THAPOYapY
(PaccuuraiiTe mpaBUIIHOCTH BBIOOpA TONIIMHBI CTCHKH THIPOIHHUH.
N3zBectHO: P1=0.83 — HauGonpIce qaBIcHUE B MOPIITHEBON TOJIOCTH
rugporuHaapa; APry =3,36 MIla - ynaproe naBienue; dH=32mm;
TOJIIIMHA CTEHKU 2 MM.);

4. 3apauu no pacuéry ycunusi, pazsuBaemoe ['l] (Paccuuraiite ycunue
passuBaemoe 'Ll mpu mpsimom 1 oO6paTHOM Xo1e. M3BecTHO: D1=56MM.;
d1=32mm.; P=0.4 MIla;);

5. 3aa4n 1o pacuéry noreps B ruapocucteme (OGocHyHTe pacueTaMu
MPaBIJIBHOCTH BEIOOpA THaMeTpa THIPOJIMHUH HarHeTaHus. M3BecTHO:
V=3 m/c; dt =32mm; = 10 mm2/c);

6. 3amaun mo pacuéry pacxona PXK B I'll (PaccuuTaiite pacxon
JKHJIKOCTH, IT0J]ABACMOM B MMOPIIHEBYIO U IITOKOBYO mojocts ['L].
UzsectHo: =0,99; V=0.25 M/c; D1=56mm.; d1=32mm.);
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TecToBBIE BOIIPOCHI
U 3aJaHus IS
MPOBE/ICHUS 3TANOB
IIPOMEKYTOYHOMH
aTTecTaryu B hopme
KOMITBIOTEpHOTO
TECTUPOBAHMS

OIIK-9-31;I1K-3-
31;IIK-5-31;11K-6-
31;1IK-7-31

1. MomHoCThIO0 Hacoca Ha3bIBAETCS:

A) sHeprusi, coolIaemMasi UM eIUHHLIE Beca IepeMeniaeMon sKUIKOCTH
B) o6beM xuakocTy, nepeMeriaeMblii HACOCOM 3a eIMHUILY BpEMEHU
C) sHeprus, nmepenaBacMasi HaCOCOM KHJIKOCTH 32 SAHHUIY BPEMCHH
D) ynenbHast s3HEPTHSI €AMHUIIBI Beca )KUIKOCTH;

+E) yaenbHast 2HEpTHsl €AMHUIBI 00beMa KUIKOCTH.

2 Jlnis 4ero npegHa3HayeH T'uAPOAKKYMYJIISITOp?

A) U peryIHpOBaHUs PacXoaa;

B) ans perynupoBaHusi MOITHOCTH;

C) ans aeneHus IOTOKa KUAKOCTH;

D) 1 HaKOTUTEHUS SHEPTUU paboUei KUIKOCTH, HAXOSAIICHCS MO
M30BITOYHBIM JIABIICHH-EM, C IETBIO TIOCIIEAYIONIETO UCTIONB30BAHUS B
THIPONPHUBOE;

E) nns perynupoBaHusi CKOPOCTH BBIXOJHOI'O 3B€HA THJIPOABUTATENS.
3. Ipoccens — yCTpOUCTBO, MpeIHa3HAYEHHOE /IJISI. . .

A) TporrycKaHus KUIKOCTH TOJIBKO B OJHOM HAIpPaBICHUH;

B) uzmeneHus HarpaBJIeHUs IBUKEHUS IIOTOKA KUAKOCTH;

C) co3nanus mepenaja AaBlIcHHS U H3MEHEHHS PACcX0/la KUJKOCTH;
D) monnepskanust 3aJaHHOTO TIOCTOSIHHOTO JIaBJICHUS;

E) xpaneHust KUIKOCTH.

4. 'mpponepenaya npegHa3HavyeHa. ..

A) ans moep KaHusl He0OOXOJMMOTO KauecTBa pabodeid KHUIKOCTH;
B) ms coenuHeHHsT Kakoro-1udo yCTpoHCTBa yIPAaBIECHHS C
MarucTpallbHON JTUHUEH;

C) u1st yipaBJieHHsI TOTOKOM JKUJKOCTH;

D) mist mepeaayn qBIKEHHS OT IPUBOJHOTO ABUTATEINS K MAITUHAM U
MeXaHH3MaM;

E) mnst npoxoxkieHus o Hewt pabodeid KUIKOCTH.

5. TunpomydTra npeaHa3HadeHa JJIsl. . .

A) mta yBenudeHHs: KPyTHIBHBIX KolleOaHui;

B) ans ynydiieHus: mycCKOBBIX CBOWCTB JBUTaTEII;

C) 1st mepeauu KUIAKOCTH;

D) mist uaMeHeHus1 KpyTSIIEro MOMEHTa Ha Baly;

E) HeT mpaBuiIbHOTO OTBeTA.

6. KaBurtamus B Hacocax 00yCIIOBIICHA!

A) MECTHBIM TIOBBIIIICHAEM JIABJICHHSI

B) MecTHBIM na/ieHHEM JaBICHUS

C) MECTHBIM YMEHBLIEHUEM CKOPOCTH

D) pacmpeHreM MeXIIOMaTOYHOro MPOCTPAHCTBA

E) ymeHbiieHueM pacxoja uepes Hacoc




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon Hazpanue Tposepsiemere
WH/IUKATOPbI Coneprxanne paboThI
pabotst pabotst N
KOMITETEeHITU ]
P1 JlaboparopHast OIIK-9-Y1;0IIK-9- | 1. Llenb u 3amauu paboThl.
pabota Nel. BL;IIK-3-V;IIK-3- | 2. [laifTe Ki1acCH(UKAIIIO THAPABINYSCKUX HACOCOB.
Uzyuenue rugpo BI;IIK-5-V;ITK-5- | 1. OnumuTe KOHCTPYKIUIO MIECTEPEHHBIX THIPOHACOCOB.
ITHEBMOAIIapaToB B1L;IIK-6-Y1;ITIK-6- | 2. OnumuTe KOHCTPYKLUIO MOPIIHEBBIX THAPOHACOCOB.
SHEPTeTUYECKON U BLIIK-7-YIIK-7- | 3. OnumunTe KOHCTPYKIMEO IIACTUHYATHIX THAPOHACOCOB.
WCTIOTHUTENbHON B1 4. OnuuTe OCHOBHBIE XapaKTEPUCTUKU THIPOHACOCOB.
MOJICHICTEM. 5. Kakue rupoanaparbl BXOIAT B SHEPIETHUYECKYIO MOICUCTEMY.
6. Kakue ruapoanapaTsl BXOAAT B UCIIOIHUTENBHYIO TOICUCTEMY.
7. JlaiiTe kaccuduKaIuio THapaBIHIecKUX IITHHIPOB.
8. OnummTe KOHCTPYKIIUIO TIOPITHEBOTO THAPOIMIINHAPA.
9. OnuuMTe KOHCTPYKIMIO IITYHKEPHOTO THAPOLIMIIMH/PA.
10. OnuIuuTe OCHOBHBIE XapaKTEPUCTUKU T'HAPOLIMIIMHAPOB.
11. Haiite xiaccuUKaUIO THAPABIMIECKIX MOTOPOB.
12. OnumuTe KOHCTPYKIHUIO MOPIITHEBOTO THAPOMOTOPA.
13. OnuIuuTe OCHOBHBIE XapaKTEPUCTUKH THIPOMOTOPOB
P2 JlaboparopHast OIIK-9-Y1;0IIK-9- | 1. Ilenb u 3agaun paboTHI.
pabota Ne2. BL;IIK-3-V1;IIK-3- | 2. JlaiiTe Ki1acCH(HUKAITIIO K KOHCTPYKIHH THIPABINIECKIX
W3zyuenue ruapo B1L;IIK-5-V1;IIK-5- | pacupenenurenei.
arnmnaparoB BL;IIK-6-Y1;IIK-6- |3. OTMeThTe 0003HAYCHUS THIPABINYCCKUX PACIIPEICITUTEICH.
HaIpaBIISONICH U BI;TIK-7-V1;IIK-7- | 4. [daiite kiaccuUKannIO U KOHCTPYKIIMH 3aTIOPHBIX KJIATaHOB.
perynupyouiei B1 5. JlaliTe kIaccupuKaIMio ¥ KOHCTPYKIIUN HATIOPHBIX.
MOJICHICTEM.
P3 JlaGoparopHast OIIK-9-V1;0IIK-9- | 1. Lenb u 3anaun pabOTHI.
padota Ne3. B1;ITK-3-V1;ITK-3- | 2. [aiiTe ki1accu(pUKANNIO U KOHCTPYKIMH THAPABINICCKUX
Wzyuenue BL;IIK-5-Y1;IIK-5- | qunuaapos.
XapaKTEepPUCTUK B1;ITK-6-Y 1;ITK-6- | 3. KakoBbl 0COOEHHOCTH pacyeTa THAPABINYECKUX IUIHHIPOB.
HauOoee BLIIK-7-Y;IIK-7- | 4. OxapakTepu3yHTe TUIbI TEYCHHS KUAKOCTEH B TpyOONpoBoOaax.
pacmpocTpaHeHHbIX | Bl 5. OxapakTepH3yiTe SBICHHE THIPOYAap, TPUBEANUTE IPHMEPHI.

TUIPOAIIapaToB




P4 Jlaboparopras OIIK-9-Y1;0IIK-9- | 1. Llens u 3agaun paboTsI (110 KAXKI0H cXeme).
pabota Ne4. B1;IIK-3-V1;IIK-3- |Cxema 1:
Wzyuenne tTunoBeix | B1;IIK-5-Y1;I1IK-5- | 1. DnemMeHThl OCHOBHOTO KOHTYpA.
TUAPABINYECKHUX B1;IIK-6-Y1;IIK-6- | 2. Ha3zHaueHue OT/ENbHBIX 3JIEMEHTOB T'HPOCUCTEMBI.
cxeM BL;IIK-7-V1;IIK-7- | 3. DneMeHThl NpeaoXpaHUTEIbHOIO KOHTYpA.
B1 4. DneMeHThI KOHTYpa MOANUTKH.
5. DneMeHThI KOHTYpa IPOMBIBKH U OXJIAXKIECHHSL.
6. B3anMocBs3b KOHTYpPOB POMBIBKH U TIOATIUTKY B Mporiecce paboThl.
Cxema 2:
1. OcobenHocTH BKItoueHHS Au(PepeHITHaATEHOTO THAPOIMITHHAPA.
2. PacueTHble 3aBUCUMOCTH 110 OIPEACICHUI0 YCUIUM IPU ABUXKECHUU
LITOKA BIIPABO U BIIEBO.
3. OTMEThTE OCHOBHBIE AJIEMEHTHI JAHHON CXEMBI.
4. PaGoTa rHAPOCHCTEMBI.
Cxema 3:
1. Tunsl 1 0cOOEHHOCTH IPUMEHSIEMBIX B IAHHOM CXeMe KJIallaHOB
JIABIICHYSL.
2. PaboTa THIpOCHUCTEMEI.
3. [Topsiiok ¥ MOCNIEA0BATENbHOCTD BKIIIOUEHUS KIIAMIaHOB JIaBICHUSL.
4. lo6aBbTEe HEOOXOIMMBIE IIEMEHTHI B HACOCHOH yCTaHOBKE
THIPOCHCTEMEI.
5. Tunsl 1 0COOEHHOCTH JIEMEHTOB JJIsl PETYIUPOBAHMS CKOPOCTH
nepeMeIeHus paboYrX 3JICMEHTOB IIMIHHIPOB.
Cxema 4:
1. KomnoHoBKa ruapocucTeMsl. OCOOEHHOCTH.
2. OcobeHHOCTH MPUMEHSIEMOTO PaCTIPEICTUTENS.
3. O6sacTh IPUMCHEHHS ABOWHOTO THIPO3aMKa.
Cxema 5:
1. OCHOBHBIE IIEMEHTHI THPOCXEMBI.
2. Pabota ruspocucTeMbl Ipy ABUKEHUH IJIUTHI BHU3.
3. Pabora ruipoCHCTEMBI P TBUKEHUH TUTATHI BBEPX.
4. PaboTa HaNOJHUTEIBLHOTO KJIaaHa, ero 0COOCHHOCTH.
5. OcobenHocTH pabOTHI KiIanaHa JaBlIeHUS B JaHHOH cxeMe.
6. HauepruTte pa3BepHyTYIO CXEMY IIPENOXPAHUTEIBHOIO KianaHa ¢
MIpeBApU-TEIBHBIM YIIPABICHHEM.
Cxema 6:
1. Pabota cxeMmsl.
2. OCOOCHHOCTH UCTIONB30BAHUS pacTpeIeTUTENeH B TAHHON CXeMe.
3. OcoOEeHHOCTH UCTIONE30BAHMS KJIANIaHOB IaBJICHUS B TAHHOM CXEMe.
4. HapucyiiTe pa3BepHYTYIO CXeMY NPeIOXPaHUTENFHOTO KilamaHa ¢
HENPSIMBIM YIPABICHUEM.
5. OT™MeThTe 0COOCHHOCTH MPENICTABICHHOTO Ha CXeMe THAPOIMINHIPA.
6. OT™meThTe, KaKk 00eceunBaeTCs PeryIMpOBaHUE NaBICHHS B
THIPOCHUCTEME.
P5 [IpakTuueckoe OITK-9-Y1;0I1K-9- | 1. Paboune xuaKocTH. (PU3HKO-MEXaHMUECKUE XapaAKTEPUCTHKH:
3ansTue Nel B1L;IIK-3-Y1;IIK-3- | m10THOCTB, BSI3KOCTbh, CXKMMAEMOCTb, TEIUL.PaCIIuPsIeMOCTh,
B1;IIK-5-V;ITK-5- | yA.TEMI0€MKOCTh, TEIUIONPOBOUMOCTb,
B1;IIK-6-YV 1;ITIK-6- | TemnepaTypa 3acTbIBaHUs, TEMIIEpaTypa BCIBIILKH, CMa3bIBAIOLINE
BL;IIK-7-Y1;IIK-7- | cBOlicTBa, UMCTOTA, CTAPEHHE).
B1 2. Knnaccudukarus: (macna Uit CMa3Ku, TPAaHCMHCCHOHHBIE,
TpaHc(hOpMaTOpPHBIE, THAPABINYECKHE), KPATKO OXapaKTepU30BaTh.
3. Knnaccudukanus ruapaBandecKux Macel (o OCHOBE, BSI3KOCTH). (¢
KpaTKOH XapaKTePUCTHUKOH, 0003HAYCHUEM).
P6 [IpakTuaeckoe OIIK-9-Y1;0I0K-9- | 1. Knaccudukanus, npenHazHaueHne ()keCTKue, THOKHe; KpaTKas
3ansTHe Ne2. B1;ITK-3-V1;ITK-3- | xapakTepucTuKa).
B1;IIK-5-V1;ITIK-5- | 2. CoenuHeHus THAPONUHUI (Hepa3ObopHbIe, pa30opHbIe,
B1;ITK-6-Y 1;ITK-6- | ObicTpOopa3bEMHEIE).
BL;IIK-7-V1;IIK-7- | 3. Cxema coenuHEeHUs] THOKUX TUAPOIMHUH ).
Bl 4. YioTHEHHUS.
P7 [IpakTuueckoe OIIK-9-V1;0IIK-9- | 1. Illectep&nnble HacOCH! (BHYTp. U BHELIHETO 3aLICIUICHUS).

3aHsTHe Ne3.

B1;IIK-3-VY1;I1K-3-
B1;IIK-5-Y1;I1IK-5-
BI;IIK-6-V 1;11K-6-
BL;IIK-7-V1;1IK-7-
B1

2. IlnacTuHYaThle HACOCHI.
3. PaguanbHO-NIOPIIHEBBIE HACOCHL.




P8

IIpakTuyeckoe
3aHaTue Ne4.

OIIK-9-Y 1;0I1K-9-
B1;[IK-3-V ;[IK-3-
B1;ITK-5-V I ;[TK-5-
B1;[TK-6-Y 1 ;[TK-6-
B1:[IK-7-V 1;[IK-7-
Bl

[u—

. AKCHaJbHO-TIOPIITHEBBIE HACOCHI.
2. BUHTOBBIE HACOCHI.
3. l'uapoakkyMyITOpEI HACOCHI.

P9 IIpakTuyeckoe OIIK-9-V1;0I0IK-9- | 1. OcHOBHBIE XapaKTEPUCTUKU U PA3HOBUIAHOCTH ILTYH)KEPOB.
3aHsTHe Ne5. B1;IIK-3-V1;IIK-3- | 2. OcHOBHBIE XapaKTEPUCTUKU U PA3HOBUAHOCTH NMOpIIHEBBIX I'11.
B1L;IIK-5-V1;ITK-5- | 3. CniocoOb1 MoHTaxa u kKperienus ['L1.
BI;IIK-6-V 1;T1K-6-
B1;IIK-7-V 1;T1K-7-
Bl
P10 IIpakTuyeckoe OIIK-9-Y1;0IIK-9- | 1. IloBOpOTHBIE THAPOIBUTATEIH.
3aHsTHE Neb. BL;IIK-3-Y;IIK-3- | 2. TuapomoTOopsl
B1;IIK-5-V 1;TIK-5-
B1;IIK-6-V 1;T1K-6-
BL;IIK-7-V 1;11K-7-
Bl
P11 INpakTHyeckoe OIIK-9-Y1;0IIK-9- | 1. 'mapobGaxw.
3ansTue Ne7. BL;IIK-3-Y1;IIK-3- | 2. ®uneTpsl.
B1L;IIK-5-V1;ITK-5- | 3. TemooOMeHHBIE anmapaThl.
BL;IIK-6-Y1;IIK-6- | 4. DnemMeHThl KOHTPOJIs (TEMIIEpaTyphl, JaBJICHUs, PacXo/1a, YPOBHS U
BL;IIK-7-V;IIK-7- | T.aw).
Bl
P12 IIpakTuyeckoe OIIK-9-Y1;0IIK-9- | 1. Pacnpenenutenu
3aHaTue Ne§. B1;TTK-3-V1;ITK-3- | 2. OOpaTHbIe KIalaHbl.
BL;IIK-5-Y1I;IIK-5- | 3. I'mapozamku.
B1;IIK-6-V1;I1IK-6- | 4. Annapatsl ynpasieHUs JaBICHUEM
BL;IIK-7-Y;IIK-7- | 5. Annmapatsl ynpaBieHHs PacX0I0M.
Bl
P13 KonTponbHas OIIK-9-Y1;0IIK-9- | Bo BBeieHHH HEOOXOIMMO H3JIOKHUTH OOIINE CBEICHUS O
pabora. BL;IIK-3-V1;IIK-3- | rugponpriBoiax, NCIONB3YEMBIX IS €T0 (PyHKIIMOHHPOBAHUS

B1;[IK-5-V I;[IK-5-
B1;[IK-6-V 1;[TK-6-
B1;ITK-7-V I;[IK-7-
BI

THIPOMAIIMHAX U KOMIIOHEHTaX, chepax ero MpuMeHEHHS,
JIOCTOMHCTBaX M HepocTaTtkax. Chenars 3aKIIF0YeHUE O TOM, YTO B
MpeCcTaBIsieMoi paboTe OyeT MpeCTaBIeH pacueT OCHOBHBIX
9JIEMEHTOB THIPONPUBOA KOTOPBI MOXKET ObITh IPUMEHEH B ....
(MmarmmHe).

DTOT pas/ieln BHIOIHICTCS MOCIe 3aBEPIICHHS PabOThl HaJl OCHOBHOM
YacThIO.

OCHOBHasI 4aCTh JOJDKHA COCTOSITh U3 CIICAYIOIINX Pa3aeioB:- Beioop u
OITCaHKE TPOCKTHPYEMOT0 THAPONPHBOA (TEe

MPUMEHSIFOTCS M C KaKOU IIeTIhI0, TPEJIToiaracMble KOMIIOHEHTBI, CXeMa
(ruppobak, Hacoc, THAPOIABUTATENb, THAPO3aMOK, PETryJISTOP MOTOKA,
CIIUBHOM (DUIIBTP, OXJIAAUTENb )KUAKOCTH).- Pacyer ruaporminaapa
(TTapameTpbl THIIB3BI, ITOKA, Y3JI0B

VIUIOTHEHHUH, YTOYHEHHOE JTaBJICHHE, TOJIIMHA CTEHKH, pacyeT Ha
YCTOHYHBOCTD, pacyeT MPOYIIUHEI, Iar(bl, TONIIMHBI THHIIA, pACX0a
KHIKOCTH).- OnpeieieHre MPOXOAHBIX CEYEeHHI TPyOOIPOBOIOB. -
OnpeeneHne TOMMIUHBI CTEHKH TPYOOIpOBOa0B.- BeIOOp
THIpOoANIapaTypsl YIpaBlIeHUs] CUCTeMOi.- OnpeneneHne
THIPABIMYECKUX TOTEPh B CHCTEME (JIMHHS

BCAChIBaHHS W JIMHHS HarHeTaHws).- Beioop Hacoca.- Beibop
BMECTHMOCTH THIpoOaKa.

3akioueHue. (MoaBOASTCA UTOTH 1O padoTe, YTO IS
(YHKIIMOHUPOBaHHS NPOSKTHPYEMOTO THAPOIPUBO/IA OBLIH IIPOBEICHEI
pacueThl. .. U BBIOpAHbI. .. (KOHKPETHBIC MAapKH KHJIKOCTEH, HACOCOB H
T.J. ... B coorBercTBuu ¢ [OCT... .

CHHCcOoK UCTIOIh30BaHHOI JTUTEpPaTyphl (HE MCHEE CEMU HCTOYHHKOB).




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

Tekymuii KOHTPOJb Pe3yIbTaTOB OCBOCHUS Y [l B COOTBETCTBUU € paboUell MporpaMMoi U KaJleHAapHO-TEMATHIECKUM TIAHOM
MIPOMCXOIUT IIPU UCIIOJIL30BAHUY CIIEIYIOLUINX 0053aTebHBIX (OPM KOHTPOJIS:

1). BeimonHeHne 1 3ammra 1a00paTOpHBIX PadOT B BHJE YCTHOTO ONPOCa 10 KOHTPOJIBHBIM BOIIPOCAM;

2). BeimoaHeHHEe KOHTPOJIBHOM PabOTEI BO3MOXKHO IMUCHMEHHO B ayAUTOPHH 10 BOIIPOCAM WM B BU/IE KOMITBIOTEPHOTO
TECTHPOBAHHMS MO TECTOBLIM 3aaHusIM B cpene LMS Moodle. Huxe npeacrasien o6pazer Ouiera Uit KOHTPOJIEHON paboThI.
denepaiapHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIIETO MPOPECCHOHAIEHOTO 00pa30BaHus
HALIMOHAJIbHBIN UCCJIEJIOBATEJILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET « MUCHCy»
HoBorpounxkuii ¢punman

Kadenpa Metamnypruueckux TEXHOJIOTUNA U 000PYIOBaHUS

KOHTPOJIbHAS PABOTA Ne 1

BUJIET Ne 0

JucunmunHa: «'uapaBinyeckoe 1 THEBMAaTHUECKOe 000PYI0BaHUE METAILTY PrHYECKHIX 3aBOIOBY»

Hamnpasnenue moaroroBku 6akanaBpos: 15.03.02 TexHomornueckue MalimHbl 1 000py10BaHHE

®dopma 00ydeHus: 3a09THAS

®dopma npoBeAeHHs KOHTPOIBHOI pabOThI: MICEMEHHAS

1. KakuMu OCHOBHBIMH NIPEUMYILECTBAMU 00J1a1aI0T TUAPOIPUBO/BI IO CPABHEHUIO € APYTUMH NPUBOAAMU?

2. KakxumMu OCHOBHBIMH ITapaMeTpaMH XapaKTepU3yeTcs BEIXOAHOE 3BCHO THIPOLMIINHpA?

CocraBui: A.B. Hedenos

3aB. kadenpoit MTuO A.B. Hedenon

TecTsl 17151 32U THI KOHTPOJIBHOM PabOTHI TeHepHupyroTcs cucteMoir LMS Moodle n3 6aHka TecTOBBIX BOMPOCOB U 3aiaHuid. Tect
coctouT u3 10 TeopeTndeckux Bompocos (1 6ajut 3a MpaBMIIBHBINA OTBET) U 2-X 3a1a4 (5 6aa 3a MpaBUIIBHEIN 0TBeT). Bpems
IIPOXOXKJIEHUS TECTA OPAHUYEHO - 20 MUHYT.

IIpomesxyTounas arrecTanus o Y Jl ocyIIecTBIsieTCs IPU UCIIOIB30BAHUH CICAYIOMINX 00s3aTeIBHBIX (POPM KOHTPOJIIS:
DK3aMeH, KOTOPBII MOXET IPOBOINTCS B YCTHOH (hopMe 1o OrireTaM, BKITFOYAIOIINM TEOPETHIECKHIE BOIIPOCHI 1 3a/1a4H,
OXBAaTBIBAIOIINE BCe pasfienibl Y /1, Ml B TECTOBOM (hopMe 1Mo TeCTOBBIM 3aganusaM B cpene LMS Moodle.

Huxe npencrasnen obpasel 9K3aMeHalOHHOTO OUIeTa.

MuHUCTEpCTBO HAYKH | BhICIIEro oOpa3oBanus Poccuiickoit denepannu

(henmeparpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPESKACHHE BBICIIIETO 00pa30BaHHs

«HanmoHaneHBIH HCCIe0BaTENbCKUN TeXHOIOTHYeCKHid yarBepenteT « MUCHUC

HOBOTPOULIKNI ®UITHAJ

Kadenpa MeTamurypriugeckux TEXHOIOTHI U 000pYZOBaHHS

BUJIET K OKBAMEHY Ne 0

JucunmnuHa: «'uapaBinyeckoe 1 THEBMAaTHUECKOe 000PYI0BaHUE METAILTY PrHYECKHX 3aBOIOBY»

Hamnpagsnenue moaroroBku 6akanaBpos: 15.03.02 "TexHogornveckne ManiMHbl U 000pyaoBaHue”

®dopma 00ydeHHs: 3a09HAS

@dopma npoBeACHHS 3K3aMEHA: YCTHAS

1 Bompoc. C Kakoii Lesbio B THAPONPUBOAAX IPUMEHSIOTCS PETYIIATOPBI pacxoia BMECTO Jpocceneit?

2 Bompoc. Kaxoif kiamaHn Ha3pIBaeTCS KITaIaHOM HETPSIMOTO JICHCTBHSA?

3amaga. [To kakoif MeTORMKE TPOU3BOJUTCS PACUET JUAMETpa THIPOIMHUY (Ha IIpUMepe)

CocraBuir: A.B. Hedenos

3aB. Kapeapoit MTuO A.B. Hedenmon




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpoMexxyTouHas aTTecTalys 0 JUCUUILIHHE IPEAyCMOTpEHa B (opMe IK3aMeHa.

Jlns ycnemHoi ciaun sk3aMeHa He0OX0IUMO BBIIONTHEHNE CIEAYIOMINX YCIOBUIA:

1. BeimoniHeHMe ¥ 3aIInTa BCEX MPEIyCMOTPEHHBIX 0 TUCIUIUIHNHE J1a00paTOpHBIX paboT (cucTeMa OICHUBAaHUS ""3aBepIICHO/HE
3aBepIIeHo")

2. BeimonHenue Bcex MpeAyCMOTPEHHBIX 10 JUCHUTUIMHE MPAKTUYECKHUX 3aHATHIA (CHCTeMa OLEHUBaHUS "3aBepLICHO/HE
3aBepiieHo")

3. BrInonHeHne ayIuTOPHBIX KOHTPOJIBHBIX padot (v Tecta B8 LMS Moodle)

4. BeImonHeHne JOMAIIHETO 3a/[aHusl.

Cucrema OlLIEHUBAHUS:

1. BeImosiHEHUE W 3aIMTa BCEX MPETYCMOTPSHHBIX MO JUCIUILTHHE JTA0OPATOPHBIX PA0OT: OIICHKA "'3aBepIleHO" MpenoiaracT
3aIUTY 00YYaIOIUMCS TIPETOIaBaTENI0 KAKIOH MPpeIBapUTENILHO BHITOJTHEHHOH TabopaTopHoi paboTel. Ha 3amuTe
o0yyarouuiicst IpeI0CTaBIAeT OTUET, OPOPMIICHHBIH B COOTBETCTBUY C TPEOOBAaHUSIMHU, YKa3aHHBIMH B J1a00PaTOPHOM
HpaKTUKyMe, U yCTHO OTBEYaeT Ha BOIPOCHI IpernozaBatens (4-5 BOIpocoB 1o Teme j1abopaTtopHoii padotsl). PaboTa cunTaercs
3aIIAIIEHHON, eCII 00yJaromuificss OTBETHI Ha 3-4 BOIpoca BEPHO U Pa3BEPHYTO.

2. BeimonHenne Bcex MpeayCMOTPEHHBIX 10 JUCHUIUIMHE TPAaKTHIECKUX 3aHATUI: OLeHKA "3aBepIIeH0" IpearonaraeT caady
00yyaroIMMCs TIPENoaBaTETI0 OQOPMIICHHOTO OTYETA 110 KaXKIOMY IPAaKTHYECKOMY 3aHATHIO. OTYET CUUTACTCS IPHHSTBIM, €CIIN
OH COJICP)KUT: UCXOIHBIC JaHHBIC, COOTBETCTBYIONINE 3aJaHHOMY BapHaHTY; BEpHOE pEIICHHE ¢ 000CHOBaHUSIMN/KOMMEHTAPHIMH;
HaJIIIHe cXeM (IIPH HeOOXOJMMOCTH); OTBET MITH BEIBOJIBI.

3. Bemonnenue TectoB B LMS Moodle

OueHnBaHKe Pe3yIbTAaTOB MIPH TEKYIEM KOHTPOJIE YCIEBAEMOCTH MPOU3BOIHUTCS 110 10-0aiuibHON mIKaste.

10: OOyyaronuiicss KOPPEKTHO BBHITIONTHSCT 3a/IaHIC

8-9: Obyuaromuiics BEIMOMHSIET 3aJJaHNe C HE3HAYUTEIbHBIMH OITHOKaMHU

5-7: O6y4aronuiicst UAET M0 KOPPEKTHOMY IyTHU BHINOIHEHHS 3a1aHUs, HO JOITyCKAeT Cepbe3Hble OIINOKHU B IpOIIECCE.

1-4: OOy4aronuiicst 3HAET JIUIIH HEKOTOPBIC aCHICKTHI BHIIOIHEHNUS 3aJaHUs

0: Obyuaromuiicss He IPUCYTCTBOBAI Ha KOHTPOIBHOM MEpOIPUATHH (06€3 YBaXKUTEIBHOH IPHINHBI)

TakuMm 00pa3oM, 3a KaKAYI0 KOHTPOJIBHYIO U TaO0OpaTOpHYI0 paboTy cTyaeHT moiydaeT oT 0 1o 10 Gamsos.

ITo okoHYaHNH Kypca MOABOANTCS UTOT PabOTHI CTYJICHTA B TeUeHHE ceMecTpa (B % OT MAaKCHMAaIbHO BO3MOXKHBIX OAJIIOB).
HroroBas onieHka (B %) CKiIaapIBacTCs U3 clieayromux noiei: 50% - ax3ameH, 25% - KOHTpoJbHEIE padoTsl, 20% - mabopaTopHbIe
pabotel, 5% - mocenaeMocTh.

O1eHKa B BEIOMOCTb IIPOCTABIISAETCS 110 CIIEAYIOMINUM 3HAaU€HUAM UTOTOBOM OLIEHKH B %o:

OTnyno: 86-100 %

Xopomio: 66-85 %

YaoBnerBopurenbHo: 46-65%

Heynosnersopurensho: 0-45 %

Kpurepnu sx3ameHa B popMe TECTHPOBAHHS:

«OTaHOY - oryyenue 6onee 90 % 6aIoB MO TECTy P BHITOTHEHUN TECTa 32 PEITTAMEHTHPOBAHHOE BPEMs

«Xoporoy - noxydeHue ot 75 1o 90 % 6amnnoB 1o TecTy NPH BBIIOIHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BpeMs

«Y IOBIIECTBOPUTENHHOY - TToTy4eHHe 0T 50 10 75 % 0aJuIoB 110 TECTY IPH BHIIOIHCHUH TECTa 33 PErIIaMEHTHPOBAHHOE BPEMS
«HeynoBneTBopuTeTbHOY - TOydeHHe MeHee 50 % 0aytos mo tecty

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue Bubnunoreka W3narenscTBO, TOL
JI1.1 [C.H.Bbackos, I'unponpuson Marnutoropck: 'OY BITO
C.A.BaHOB, METAJLTyPrHYECKUX MAIIHUH: MITY, 2006
B.B.Touwnnkus u 1p. VY4e6 .mocobue
JI1.2 | Ilox pen. T'unpasnuka, rupoMamIuHel U M.: UI1 «Axagemusy», 2007
C.I1.Crecuna THIPOITHEBMOINIPUBOL: YueOl.
rocobue

6.1.2. JlonosiHuTE/IbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENN 3arnasue bubnunoreka W3naTenbcTBO, rof,
JI2.1 |Vxun B.B. T'unpaBnudeckue MalIuHEL. Mocksa: /] "®OPYM":
Hacocbl, BeHTUISATOPHI, HNH®PA-M, 2011

KOMITPECCOPBI U THAPONPHUBO::
y4eOHoe mocooue

JI2.2 | b.M.bum-bag, Atniac KOHCTpYyKLUi M.: UHOPA-M, 2004
M.I".KaGakoB THIPOMALINH U THAPOIEpeay:
VuebH.mocobue

6.1.3. MeTtoanyeckue pa3padoTku




ABTOpBI, COCTaBUTENN 3arnasue bubnunoreka W3naTenbcTBO, rof,

JI3.1 [AB. Hedenos, B.B. Metoauyeckue yKa3aHus K H® "MUCuC", 2014
Tounnkun BBITIOJTHEHNIO KOHTPOJIBHBIX
paboT 1 TOMANTHUX 3aJaHUH 10
JUICIIUIIIMHE THAPABINIECKOES
o0opynoBaHue
METaJLTypPruuecKuX [EXOB:
Meroandeckue yKa3aHUs

JI3.2 |Hedenor A.B. I'uapaBnuueckoe H® HUTY "MUCuC", 2020
obopynoBaHue

METaJLTYPrUYECKHX [ICXOB:
71a00paTOPHBIH MPAKTHKYM

6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHeT»

21 Odurmansrsrit caiitt HO HUTY "MUCHUC" http://nf.misis.ru/
eY) OnextponHas 6ubnmuoreka HUTY "MUCuC" elibrary.misis.ru
a3 Cepust 00pa3oBaTeNbHBIX BUICOpOIHKoB LunchBox https://www.youtube.com/c/lunchboxsessions/playlists

Sessions (aHrd. 513.) CBOOOMHBIN TOCTYTI.

Cepust 00pa3zoBaTeNbHBIX BUACOPOIHKOB Engineering https://www.youtube.com/channel/UCxS0Ga0sAHX39LYkswiv6
D4 | Technology Simulation Learning Videos (anru. s13.) 3 g/playlists
CBOOOIHBIH TOCTYIT

6.3 IlepevyeHs NMpPOrpaMMHOro odecnevyeHust

II.1 | Kommac 3D V24

I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

1.3 | WinPro 7 RUS Upgrd OLP NL Acdmc

4 |7-zip

I1.5 | Microsoft Teams

1.6 |Zoom

6.4. TlepeuyeHb MHGPOPMAMUOHHBIX CIPABOYHBIX CHCTEM M MPOGeCCHOHATBHBIX 623 JTaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue Bun OcHaienue

224 VYuebnas mnaboparopusi (KOMIbIOTEpHBIH | [Tp 13 mt. - Kommbrorep B cOope;

KJIacc) 1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
kpemienueM P 5206(3D) ;

1 mr. - UatepaktuBHas nocka SMART Board
Dual Touch;

1 . - [puaTep Samsung 1640.

225 VYuebnas mnaboparopust '"I'mapasnuka u|JIabd 1 wr. - Jlabopatopus ['unpaBnukuy;
THJIPaBIMYECKUH TIpuBOa" 1 mr. -  JlaboparopHas  ycTaHOBKa
"Kamenpka'";

1 mr. - JlaGopaTopHOe oOOpymOBaHME IUIS
U3yYCHUS THAPABIHKA TPUBOJIOB c
MPOITOPIHNOHATIBHEIM YIIPaBICHUEM;

1 wr. - Yuebnas nabopatopus Kamenbka.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIIUXCA

YBaxkaeMblii CTYeHT!

«'uapaBnuyeckoe ¥ MTHEBMAaTHYECKOE 000pyI0BaHUE METAJUTYPIUIECKUX 3aBOIOB» — O/IHA M3 BaYKHBIX TUCIMIUIMH, 03
MMOHMMAaHHUS KOTOPOH HEBO3MOXXHO M3YUYUTh ClIeIMaIbHbIC JUCIUILIIMHBI ClIeyoniero cemectpa u BoimoaHuTh BKP. CrioxkHOCTH ee
OCBOCHHS BO MHOTOM OTIPEIEIISIETCS] 3HAYUTEIHHBIM 00heMOM MaTepHalia, OOJNBIINM YHACIOM CHeNU(YUISCKUX TEPMUHOB U
TIOHSTH, B3aUMOCBSI3aHHOCTBIO C U3yUYSHHBIMH AUCIUILIMHAMH, KaK XUMUS, (PU3MKaA, MEXaHUKA KUIKOCTU U Ia30B, JeTald MAIlluH
U IPYTUMH.

JIJIg yCHenHOTo YCBOCHHS TEOPETHUECKOT0 MaTepralia HeoOX0MMO PETYIISIPHO IMOCEIIaTh JISKIIUU, aKTUBHO paboTaTh Ha
MPaKTUIECKUX 3aHATHAX U Ta00paTOpHBIX paboTax, IePEUNTHIBATh JIEKIIMOHHBIA MaTepHa, 3HaUnTeIbHOE BHUIMAHHE YIENSTh
CaMOCTOSITETIbHOMY M3YUYEHHUIO TUCLIUTUINHBL.

YcnenHoMy OCBOSHHIO Kypca TakKe TOMOXKET BEICHUE TSPMUHOJIOTHUECKOTO CI0Baps, YTO MO3BOJIKUT OBICTPEE YCBAUBATh
TEOPETUUECKUM MaTepual, rPaMOTHO CTPOUTH CBOIO PEYb IPU YCTHBIX U MMCbMEHHBIX OTBETAX.

IIporpaMMa TUCIMIUIMHBI BKIIIOYAET JIEKIIMOHHBIE IA0OpAaTOPHBIE U MPAKTHUYECKHE 3aHATHSA, BHIIOJTHEHUE KOHTPOIBHBIX PadoT U
JIOMAIITHETO 3aJdaHus.

JlomarHss paboTa OTIIMYAeTCs 3HAYUTENBHBIMU 3aTpaTaMy BPEMEHH U TPeOYyeT OT CTYJICHTa 3HAHUH JISKIIHOHHOTO MaTepuaia, u
0obIIOoro BHUMaHuUs. B CBS3M € 9THM, IPH IJIAHUPOBAHHUY CBOCH CaMOCTOSITETTLHOM PaboThI BaM CJIEyeT YUUTHIBATh, UTO MPOIYCK
JIEKIIMOHHBIX 3aHATUI U HEBHUMATEIbHOE OTHOLICHUE K U3YUEHUIO METOANYECKUX YKa3aHU CYIIECTBEHHO OCIIOKHUT BBINOTHEHNE
JIOMAIHe paboThI.




IToaroToBka K BEIIOJIHEHUIO AOMAIIHEH pabOTHI 3aKIIFOYAETCS B H3YYE€HHU COOTBETCTBYIONINX METOIUIECKUX YKa3aHUH U
CTaHJapTOB 110 oopMieHHI0 padoT. OdopMiieHHas B COOTBETCTBHUY CO CTaHIapTaMH JIOMAIIHss paboTa caaercs Ha Kadeapy
METAJLTYPTUYeCKUX TEXHOIOTHI 1 000pynoBaHus. PaboTa cunTaeTcs BBRITOIHEHHOM, €CIT OHA 3a4TEeHA MTPENoAaBaTeleM, Be Iy M
3aHATHS.

3agaHue Ha BBIIOJIHEHUE JJOMAIIHEH paboThl BhIAAETCS MPenoaBaTeseM, CPOK CAa4M Ha IPOBEPKY — 3a 2 HeJleNd 10
9K3aMEHAIMOHHOM ceccuu. KoHcynbTanuy no Bonpocam, CBSI3aHHBIM C BBITOTHEHUEM JIOMAITHEN paboThI, MPOBOJATCS 110
COTJIACOBAHMIO C NIPENOAaBaTEeNIeM, BEIyIINM JIUCIUILIHHY, B COOTBETCTBHH C PacITHCaHIEM BHIBEIINBACMBIM HA CTEHIE Kadeapsl
MTuO u na UHTepHeT-caiite Ha cTpanune kadeapst MTuO.

ITpakTUdeckue 3aHATUS MPEANIONAraloT UCIONb30BaHHE CIIEMANIbHOIO 000pYI0BaHNsI, HAPUMED, CTEH/Ia YHUBEPCATIBHOTO
ruapasideckoro. YacTs paboT cBA3aHa CO 3HAUNTEIBHBIMH 3aTpaTaMH BPEMEHH, KPOME TOTO, JJIS UX ITOJTHOLICHHOTO BHITTOTHEHHUS
TpebyeTcs yuacTue B Hell HECKOIBKUX CTYACHTOB IO/ PyKOBOACTBOM IpenogaBaTess. B cBA3M ¢ 3TuM, IpH INIAHUPOBAHIH CBOEH
yueOHOI paboThI BaM ClleAyeT YUUThIBATH, YTO MPOIMYCK MPAKTHUECKOrO 3aHATHS KpailHe He jkenaTeNneH, Tak Kak CTyJeHT JIHIIaeT
ce0st IPaKTHYECKUX HaBBIKOB PA0OTHI C THIPOOOOPYIOBAHHEM.

YdacTre B IPaKTHIECKUX 3aHATUAX TPEOYET OT CTYAEHTOB BBICOKOH CTETIEHH CAMOCTOSTEIIEHOCTH M CIIOCOOCTBYET Ooltee
TIIyOOKOMY OCBOGHHIO TEOPETHUECKUX ITOJIOKEHUH U X MPAaKTUIECKOr0 UCTIONb30BaHus. [1o MHANBHyaIbHBIM UCXOIHBIM
JIAHHBIM, BBIIaBa€MbIM B Ha4aJle MPaKTUUECKUX 3aHATHI, HEOOXOMMO MPOBECTH CAMOCTOSTEIILHBIC PACUCTHI M CIIEIaTh BHIBOJIBI 110
TIOTyYeHHBIM pe3yNbTaTaM: O XapaKTepe IOIyIeHHBIX JaHHBIX U 00 MX COOTBETCTBUH PEATEHBIM MPON3BOJICTBCHHBIM BEINYNHAM.
Yrto6bI BaM OBUIO MHTEPECHEE U3YYaTh JUCIUIUINHY, HCOOXOIMMO IPOCIICKUBATE B3aNMOCBS3b C Ballleil CIeIHaIbHOCTBIO,
HE00XOIMMO TTOCTOSHHO PACIIUPATH CBOM KPyro3op, B ueM OOJBIIYIO OMOIIb MOXKET OKa3aTh METOAUYECKas TUTepaTypa.

HTorom nsydyeHust qUCLHUILINHBI ABAA€TCA 3Kk3aMeH. [IoAroToBKa K 9K3aMeHy MO JUCLHUIIIMHE 3aKII09aeTCs B U3yYEHUH
TEOPETHIECKOT0 MaTepraa Mo KOHCIICKTaM JICKIIHH, HICTOYHNKaM OCHOBHOW M JOTIOJTHUTEIILHON JINTEPATYPhI, BKIIIOYAst TEMBI
CaMOCTOSITEIbHOTO U3Y4EHHS.

OcBoeHNe AUCHUILTIHBI NPEeANoNaraeT Kak MpoBeeHie TPaJUlHOHHbIX ayAUTOPHBIX 3aHATHH, TaK U pabOTy B ANEKTPOHHOH
nHpOopMaImoHHo-o0pa3oBaTenbHOoi cpene HUTY « MUCHUC» (OUOC), 9acThio KOTOPOH HEIOCPEICTBCHHO MPEIHA3HAYCHHON JITIS
OCYIIECTBIICHUS 00pa30BaTEIBHOTO MpoIiecca ABIIeTCS DIIeKTPOHHbIH 00pa3oBarensHbIi pecypc LMS MOODLE. On noctynen
no URL agpecy https://Ims.misis.ru 1 MO3BOJSET UCIOJIB30BATH CIIEUUATBHBIA KOHTEHT U QJIEMEHTBI JJIEKTPOHHOTO O0Y4YEHUS U
JIUCTAaHIIMOHHBIX 00pa3oBaTeabHbIX TexHonoruit. LMS MOODLE ucnonbs3yeTcst IpeMMyIeCTBEHHO IS aCHHXPOHHOTO
B3aNMOJICHCTBHS MEX/y YIaCTHUKaMH 00pa30BaTeILHOTO IIpoIiecca IocpeacTBOM ceTr « MHTepHeT .

Urto6s! 3¢ PeKTUBHO UCTIONB30BaTh Bo3MoskHOCTH LMS MOODLE, a cOOTBETCTBEHHO U YCIIEIIHO OCBOUTH AUCIMILINHY, HYXKHO:
1) 3aperucTpupoBathcst Ha Kypc. st 3TOro HyHO NEPEUTH MO CChIIKE ... JIOTMH U Mapob COBMNAJaeT C JIOTMHOM U MapoJeM OT
nmyHoro kadbuaera HUTY MUCHUC;

2)B pyOpuke «B Hauano» 03HaKOMHTECS C COACPKaHUEM Kypca, BOIIPOCAMH ISl CAMOCTOSATEIIFHON ITOITOTOBKH, YCIIOBHUSAMHU
JIOITyCKa K aTTecTaluy, GopMOi MPOMEKYTOUHON aTTeCTallly (3a4€T/3K3aMeH), KpUTEPUSIMU OLIEHUBAHUS U JP.;

3)B pyOpuke «Momyii», 3aX0/sl B COOTBETCTBYIOIINE Pa3/ielibl H3y4aTh y4eOHbIe MaTepuabl, pa3MEIlCHHbIE IpenoiaBaTeneM. B
T.4. TIOJTB30BATECS INTEPATYPOH, pEKOMEHAOBAHHOH IpeTiolaBaTesieM, IIepPeXoas 0 CChUIKAM;

4)B py6puke «bubaroTexay BO3MOXKHO MOIOUPATH IS BEIOTHEHHS IIUChMEHHBIX PaOoT (KOHTPOIBbHEIE, JOMAITHUE PAOOTEHI,
KypCOBBIE PabOTBI/TIPOCKTHI) JIUTEPATYPY, pasmerneHuyio B 9bC HUTY «MUCHUC;

5)B pyOpuKe «3amaHus» HYKHO 03HAKOMHTECS C COJIep)KaHUEM 3aaHusl K MICBMEHHOH paboTe, CPOKaMH CAa4H, KPUTEPUSIMHA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBITOIHUTE PaOOTY(bI), MOATPY3UTH 3[ECh JKE IS MPOBEPKH. Y TOOHO HA3BIBATh (hai paboThI
cienyromuM obpa3oM (HazBaHHe IpeaMeTa (cokpaiueHHo), rpynmna, ®UO, nara aktyanuzanuu (Ipy MOBTOPHOM pa3MeEIIEHUH)).
Hanpumep, ['mapaBnnveckoe U MHEBMATHIECKOE 000PYI0BaHHE METATypruueckux 3aBoaoB_Meanos .M. BTMO

21 20.04.2024. Ecim paboTa coIepXUT PUCYHKH, (GOPMYIIEL, TO C IIEJBI0 COXpAaHEHHUS (POPMATHPOBAHUS €€ HyXKHO IOATPYKaTh B
pdf dpopmarte.

Pabora, noarpy:xaemas Jyis IpOBEPKH, AOJDKHA:- COAEPIKATh BCE CTPYKTYPHBIE SIEMEHTHI: TUTYIbHBIN JIUCT, BBEIEHHE, OCHOBHYIO
4acTh, 3aKITIOYCHHE, CIIHCOK HCTOYHUKOB,

HPHIIOKEHUS (TIPH HEOOXOAUMOCTH ;- OBITH O(YOPMIIEHA B COOTBETCTBUH C TPEOOBAHHISIMH.

IIpenonaBarens B TeUeHHE YCTAaHOBIEHHOTO CpoKa (He 0osee AecsATH JHEH) npoBepseT paboTy U pa3MellaeT B KOMMEHTapHusIX K
3a1aHHIO PELIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIE CTOPOHBI pabOThI, Tak 3aMmedaHus. [Ipy Hann4uy B pereHsnn
3aMeUYaHMH U PeKOMEHIAINH, Hy>)KHO BHECTH IIONPABKH B paboTy, MOATPY3HUTH €€ 3aHOBO AJIS TOBTOPHOIT poBepkH. [Ipn aTom
Ba)KHO CIEJUTH 32 CPOKAMH, B TCUCHHUE KOTOPBIX JOIDKHO OBITH BBINOIHEHO 3a1aHue. [Ipu HapyIIeHHH CPOKOB, YKa3aHHBIX
npenojaBaTesieM BO3MOXHOCTb MOATPY3UTh PaboTy OCTaeTCs, HO CHCTEMa BBIBOAUT COOOLIEHUE O HapyIleHuu cpokoB. ITo
OKOHYaHUH CEMECTpa IOATPY3UTh pabOTy HE TOIYIHTCS;

6)B pyOprKe «TecTb» IPOUTH TECTOBBIC 3aJaHMUS, OCBOMB COOTBETCTBYIOMINI MaTepHall, pa3MEIIEHHBIH B pyopuke « Momyam»;
7)B pyOpuke «OLEHKN» OTCIEKHUBATH CBOIO yCIIEBAEMOCTD;

8)B pyOpuke «OOBSBICHNSN» YUTATh OOBSIBICHHS, Pa3MEIIacMbI€ IIPEIOaBaTEeNIeM, JaBaTh OOPaTHYIO CBSI3b;

9)B pyOpuke «OOCYX)IESHUS» CO37aBaTh OOCYKICHUS M YIaCTBOBATH B HUX (00CYKIArOTCS OOIIHEe MOMEHTHI, BBI3BIBAIOIIHE
BOIIPOCHI y OOIBIIMHCTBA IPymsl). JlaHHas pyOpHKa Takke MOXKET ObITh HCIOJIb30BaHA ATl B3aUMHOM IIPOBEPKH;

10)posBIISTh PEryJIspHYIO aKTHBHOCTB Ha Kypce.

[TpenMymIecTBEHHO [Tl CHHXPOHHOTO B3aUMO/ICHCTBISI MEXK/Ty yYaCTHHKaMH 00pa30BaTEIFHOTO IPOIIecca MOCPEICTBOM CETH
«uTepHeT» ucnonb3yercs Microsoft Teams (MS Teams). UToOBI TOJHOLIEHHO HCIIOIB30BATH €I0 BO3MOXKHOCTH HYKHO
yCTaHOBUTH npuiioxkenrne MS Teams Ha nepcoHanbHBIA KOMITBIOTEP U TenaedoH. CTapocTaM HY>KHO co3fath rpynmny B MS Teams.
YuyacTue B rpyIne no3BoJIsieT:- CIyIIaTh JEKIUHU;- paboTaTh Ha MPAKTHYECKUX 3aHATHUSX;- ObITh Ha CBSA3H C IIPEIOaBaTeNeM,
3a7aBasi eMy BOIIPOCHI MJIM OTBEYas Ha €T0 BOIIPOCHI B 0OIIEM HaTe TPyl B pabodee BpeMs ¢

9.00 no 17.00;- ocymiecTBIATE COBMECTHYIO pabOTy HaJ JOKyMEHTaMH (BKIagka «Daiisr).

ITpu npoBeeHNUH 3aHATHH B AUCTAHIIMOHHOM CHHXPOHHOM (popmMare Hy»KHO Bcerja paboTaTh ¢ BKIIOUCHHOH KaMepoi.
HckimoueHne — eIl MperoaBaTellb MOIPOCUT OTKITIOYUTE KaMephl 1 MUKPO(OHEI B CBSA3U ¢ OOIbIIMMH IToMexaMu. Ha aBatapkax
JIOJDKHBI OBITh HCKITIOUUTETBHO JEIOBEIE (OTO.

IIpu npoBeaeHUH TEKIIUOHHO-TIPAKTUYECKUX 3aHATUIl BeleTCs 3auch. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIIyuae




HEBO3MOXHOCTU MPUCYTCTBUA HA HEM WUJIN TIPU HeO6X0,HI/IMOCTI/I BHOBb 06paTI/ITC$I K MaTe€puraly U 3aHOBO €ro IPpOCMOTPETH




