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JIMCT perucTpauuu U3MeHEeHU U J0NOJTHEeHU I

HbI

MH(POPMALIMOHHOTO 00eCTIeUeHHs! TUCIIUTLIH-

moxoi Nel
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1 Ilesab ocBOEHHS TUCHUILIHHDBI

Lenbro QUCUMIUIMHEI ABJSIETCS. (POPMHUPOBAHKE Y CTYACHTOB 3HAHUH OCHOB ()yHKIIMOHH-
pOBaHUsA FMAPABIMYECKOIO IIPUBOJA U UX IPUMEHEHHUs IIPU PELLICHUH WH)KEHEPHBIX 3a/1a4 B
TOPHBIX MAaIIMHAX ¥ TOPHOAOOBIBAIOIINX TEXHOIOTHUSAX.

2 MecTto AUCHUILJIMHBI B CTPYKTYpE 06pa30BaTeJ’lLHOﬁ nporpaMmbl NoAroTOBKHU
creauajaaucra

Hucnunmuna «OcHOBBI (YHKIMOHUPOBaHUs ruapornpuBoga» bl1.B.01Bxoaut B Bapma-
TUBHYIO 4acTh 0J0ka 1 006pa3oBaTenbHOM MPOrpaMMBI.

Jlns u3ydeHus: TUCHUIUIMHBI HEOOXOAUMBI 3HaHUs (YMEHHUS, BIIaJieHHs ), chopMupoBaH-
HBbIE B pe3yjbpTare u3ydeHus AucuuiuiMe «Maremarukay, «@usukay, «Teopetudeckas MexaHHU-
Ka», «CONpOTUBIIEHUE MAaTEPUAIOBY, «[ HapaBIuKa».

3nanus (yMEHUS, BJIaJCHU), MOJYYCHHbIE IPU M3YyYCHUU JAHHOW TUCHUIUIMHBI OyayT
HE0OXO0IUMBI ITpH u3ydeHuu quciuiuivd «b1.5.43 T'maponHeBMONPUBOA U THIPOITHEBMOABTO-
MaTtuka ropasix mamuay, «b1.B.J[B.02.02 IlpoexktupoBanue U pacyeT CIAEASIIMX CUCTEM THJ-
POIIPUBOIOB TOPHBIX MAINH U 000PYA0BaHUS.

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHHILIMHBI (MOAYJIsl) ¥ IVIAHUPYeMble Pe3yJibTaThl 00y4eHusl

CtpyKTypHBII
3JIEMEHT [Tnanupyemsble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIUH

IT1K-16 -roT0BHOCTHI0 BBINMOJIHSATDH IKCIIEPUMEHTAJIbHbIE H JIa00paTOPHbIE HCC/Ie0BAHMS,
HHTEPNPETHPOBATH NMOJYUYEHHbIE Pe3yJbTAThl, COCTABJIATH H 3aIUIIATH OTYETHI

3HaThb — OCHOBHBIC OIIPEACIICHUS U MOHATUA MO JUCHUIINIMHEC Ha YPOBHE OCBOC-
HUS MaTepuana, IpeACTaBICHHOr0 Ha ayIUTOPHBIX 3aHATHUAX

— THUIOBBIC NAKCTHI NPUKIIAAHBIX IIPOrpaMM aHaIn3a pa6OTBI THapo- "
ITHEBMOCHCTEM;

— OCHOBHBIC 3JICMCHTBI THAPABINYCCKUX CUCTEM;

— MOpUHLUNBI pabOThl, TEXHUYECKHE XapaKTEPUCTUKU, KOHCTPYKTHBHBIE
0COOCHHOCTH pa3paldaThIBAEMbIX M HCIHOJB3YEMBIX CPEICTB THIPO- U
ITHEBMOITPUBOIOB

YMerb — KOPPEKTHO BbIPaXKaTh MOJOKEHUSI IPEAMETHOMN 00J1acTH 3HAaHUN

—  BBINOJIHATH OCHOBHBIE PACUETHI JJIEMEHTOB THIPOIPUBO/IA U IIPOBOIUTH
aHaJIu3 ero paboThl;

— CTPOUTH NPUHLHUIHAAIBHBIC THAPABINYECKHUE, ITHEBMAaTUYECKUE U DIIEK-
TPUYECKHE CXEMBI TUIPOIPUBOIOB;

Bnaners — HaBBIKAMH aHAJN3a TEXHOJOTHYECKHX IPOIECCOB, (YHKIIMOHAIHHBIX
CXeM THAPONPUBO/A,

— HaBBIKAMH ITOCTPOCHUS MPHUHIUITHAIBHBIX CXEM THIPABIHYECKUAX TIPH-
BOJIOB;

— HaBBIKAMH YTCHHS W aHAIHM3a 3JICKTPOTHIPABINYCCKHX CXEM THJPO-
MIPUBOJIOB




4  CTpykTypa U cojep:KaHue TUCHHUIINHBI (MOTYJIs1)
OO611ast TpyA0€MKOCTh TUCHUIUIHHBI COCTaBIseT 4 3a4eTHbIX equHul] 144 akaj. yacoB, B TOM YHUCIIE:

— KOHTaKTHas paboTa — 89 akaz. 4acos:
— ayauTopHas — 85 akaj. 4acos;
— BHeayauTOpHas — 4 akaJl. 4acoB

— camocTosTelbHas padota — 19,3 akas. 4acos;
— MOJITOTOBKA K dK3aMeHy — 35,7 akaj. Jaca
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1. Tema. OOume cBeneHus o rugpasiuye- | 4 2 2 2 1 |u3yuenwe matepmana, moaro- |TecroBsrii onpoc, cmaga |I1K-16-3yB
ckux MamuHax. Knaccudukanumsa. Ocoben- TOBKa K JJaDOpaTOpHOMY U nabopaTopHOil paboThI U
HOCTH KOHCTPYKIMI TNPHHIUIBI JCHCTBUSI. MPAKTHYECKOMY 3aHSATHIO, BBI- |[IPAKTUYECKON pabOTHI
OcobeHHOCTH. Y CIIOBHBIE  OOO3HAYCHMUS, MOJIHEHHE BXOIHOTO TeCTa
MPUMEHSEMBIE B AJIEKTPOTHIPABIUIECKAX U
JIEKTPOITHEBMATUYECKUX CXEMaX.
2.Tema.OHeproobecnieueHnue THAPONPUBO- | 4 2 2 1 |u3yuenwe maTepuana, moaro- |3ammra taboparopHoii  |[I1K-16-3yB
70B. VICTOYHMKM MUTaHUS M MCTIOJHUTEIb- TOBKa K JJaOOpaTOpHOMY 3aHsA- |paboThl. TecToBbIi
HBIE YCTPOMCTBA — KOHCTPYKIIUH, TTapaMeT- THIO, BBITIOJTHEHUE TECTA IO Te- |OIpPOC.
pBl, KJIaccupUKanus. Me
3. MexaHuyeckue XapakTepUCTUKU MalluH 1 | 4 2 2 2 1 |u3yuenwe matepuana, moaro- |TecroBsrit onpoc, cmaga |I1K-16-3yB
npuBo0oB. Pacyer mapameTpoB u BBIOOp TUjI- TOBKa K JJaDOpaTOpHOMY U nabopaTopHOil paboThI 1
POMAIIIMH TI0 KaTaJloraMm. MPAKTHYECKOMY 3aHSATHIO, BBI- |[IPAKTUYECKON pabOTHI
MIOJTHEHHE TecTa
4. TlnactuHYaThIC, IIECTEPEHHBIC U BUHTOBBIE | 4 2 2 1 |m3ydyeHwe marepmania, mojaro- |3amuta jadoparoproii  |[1K-16-3yB
rupomMariuHbl. KOHCTpyKIMK, TpUHIMIT AeH- TOBKa K JJaOOpaTOpHOMY 3aHsi- |paboThl. TecToBbIi
CTBHSI, PaCYET OCHOBHBIX MTAPaMETPOB. THIO, BRITIOJTHEHUE TECTA IO Te- |OTpOC.
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5. PapuanbHble TOpITHEBBIE THAPOMAIIIUHBL. (6 2 2 2 1 |u3yyenwe marepuana, mnoxaro- |TectoBsiif onpoc, cnaua |[1K-16-3yB
KoHncTpykuuu, npuHIun 1elcTBUs, pacyeT TOBKa K J1a00paTOpHOMY U nabopaTopHOil paboOThI U
OCHOBHBIX ITapaMETPOB. PaKTUYECKOMY 3aHATHIO, BbI- |[IPAKTUYECKOH paboThI
TIOJTHEHUE TeCTa
6. AkcuanbHbIe TOPIIHEBBIE TUAPOMAIIUHEI U |6 2 2 1 |u3yyenwe marepuana, mnoxaro- |3ammuta naboparopuoit |I1K-16-3yB
ux pacuer. KOHCTpyKIMH, IPUHLINAII JEH- TOBKa K JJa00paTopHOMY 3aHsl- |paboThl. TecTOBbIN
CTBHSI, PaCYET OCHOBHBIX IapaMETPOB. THI0, BBIIIOJIHEHUE TECTA I10 Te- |OIpoC.
Me
7. O6bemusble runpoasuratenu. Koncrpyk- |6 2 2 2 1 |u3yuenue matepuana, mnoaro- |TecroBslil onpoc, cnaya |I1K-16-3yB
[IUH, TPUHIAIT JEHCTBUS, pacdyeT OCHOBHBIX TOBKa K JJaOOpaTOpHOMY U n1abopaTopHOil paboTHI 1
apaMeTpoB.. NPaKTUYECKOMY 3aHATHIO, BbI- |IPAKTUYECKOH paboThI
MTOJTHEHHUE TeCTa
8. I'mppoannamuueckue nepenadn. Kon- 6 2 2 1 |u3yuenue matepuana, mnoaro- |3ammrasiaboparopHoi  |[I1K-16-3yB
CTPYKLIMH, IPUHIINII JEHCTBHS, pacyeT OC- TOBKa K Ja00paTopHOMY 3aHsl- |paboThl. TecToBbIN
HOBHBIX ITapaMETPOB. THI0, BBITIOJHEHUE TECTA IO Te- |OIpoC.
Me
9. Tema. 'mnponpuoasl. CTpykTypa u Kinac- |6 2 2 2 1 |u3yuyenwe marepuana, monaro- |TectoBslii onpoc, cnaua |I1K-16-3yB
cuduKalus ruIpornpruBOJIOB. TOBKa K Ja00paTopHOMY U nabopaTopHOil paboThI U
MIPAKTUYECKOMY 3aHSTHUIO, BbI- |[IPAKTUYECKOH paboThI
MTOJTHEHHE TeCTa
10. lMumpoanmaparypa ynpaBiieHHUs JaBIeHH-|6 2 2 1 |u3yueHuwe maTepuana, moAro- |3ammra taboparopHoir  |[I1K-16-3yB
eM. KoHCTpyknmu, mpuHIun JIEeHCTBHS, pac- TOBKa K Ja00opaTopHOMY 3aHsl- |paboTbl. TecToBbIN
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94eT OCHOBHBIX MTaPaMETPOB. THIO, BBITIOJTHEHUE TECTA IO Te- |OIpPOC.
Me
11. TunpoanmapaTypa ynpaBiIeHHUS Pacxo0M. |6 2 |22 |221| 1 |u3ydenue marepuana, noxaro- |TectoBsiii onpoc, cnaya |I[1K-16-3yB
KoHcTpykunu, npuHOMI AEHCTBHSA, pacuer TOBKa K JJAOOpaTOpHOMY U 1a00paTOPHOH PabOTHI U
OCHOBHBIX ITapaMETPOB. NPaKTUYECKOMY 3aHSTHIO, BbI- |IIPAKTUYECKOH paboTHI
IIOJIHEHHE TeCTa
12. Tema. TpyOonpoBOIBI THIPOIPUBOIOB —|6 2 12121 1 |u3yuenwe matepmana, moaro- |3ammra siaboparopHoin  |[I1K-16-3yB
pacdyeT TeOMETPUYECKUX IapaMeTpoB Tpyo, TOBKa K JlabopaTopHOMYy 3aHsi- |paboTsl. TecToBblit
BBIOOp CTaHJAPTHBIX pa3MepoB TPYO MO KaTa- THIO, BBITIOJTHEHUE TECTA IO Te- |OIpPOC.
JIOTaM. Me
13. Tema. BcrmomorarensHble YCTpOHCTBa|6 2 |221 |2/2W| 1 |w3ydeHue marepuasia, moAro- |TecToBerit ompoc, cnada |[1K-16-3yB
ruAponpuBoIOB. [IpuHIMT MX neicTBus. Boi- TOBKa K JJAOOpaTOpHOMY U n1abopaTopHOil paboThI U
oop. MPAKTUYECKOMY 3aHSTHIO, BBI- |IIPAKTUYECKOH paboTHI
NIOJIHEHUE TecTa
14. Tema. Metoanka pacdera 0OBEMHOrO|6 2 221 1 |u3yuenwe maTepuana, moAro- |3ammra taboparopHoir  |[I1K-16-3yB
ruponpuBosa. lcnoiab3oBaHHE HPOTrpaMMBI TOBKa K JJaOOpaTOpHOMY 3aHsA- |paboThl. TecToBbIi
FluidSim-H. THIO0, BBITIOJTHCHHUE TECTA 110 Te- |OIPOC.
Me
15. Tema. Ananu3 paboTHI THAPOTIPUBOIIOB —|6 2 221 |2/21| 1 |w3y4yenue marepuana, moxaro- |Tectossii ompoc, craua |I[1K-16-3yB
MaTeMaTHYeCKOoe MOJEIUPOBaHUe, CTaTHye- TOBKa K JJaDOpaTOpHOMY U nabopaTopHOil paboThI 1
CKHE M DHEPTEeTHUECKUE XAPAKTEPUCTHKH TH]I- MPAKTHYECKOMY 3aHSATHIO, BBI- |[IPAKTUYECKON pabOTHI
POIIPHUBOIOB. MIOJTHEHHE TecTa
16. Tema. Cucrembl ynpaBJeHHs THAPOIPH-|6 2 221 2 |m3ydeHuwe Matepuana, noaro- |3ammmra maboparopHoii  |T1K-16-3yB
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Bonamu. Knaccuduxanms. OcodbeHHocTH. TOBKa K J1a00paTopHOMY 3aHfA- |paboThbl. TecTOBbIN
THIO, BBINIOJIHEHHUE TECTA 110 Te- |OIpPOC.
Me
17. Tema. Dkcrtyatauusi TUAPABINYECKUX U |6 2 (221 1 2,3 |u3yudeHue matepuana, noaro- |Tectoslit ompoc, caaua |I[1K-16-3yB
MTHEBMAaTUYECKUX MPHUBOJOB HA TOPHBIX MPEJI- TOBKa K JJa00OpaTOpHOMY U 1abopaTopHOit pabOTHI U
HMPUATHSIX. NPaKTUYECKOMY 3aHSTHIO, BbI- |TIPAKTUYECKON pabOThI
IIOJIHEHHE UTOTOBOI'O TECTA
6 34 | 34/ | 17/ |19,3 |KoHcynabranuu OK3ameH I1K-16-3yB
Hroro nmo pazneny 141 | 6
HToro no nucuMmInHe 6 34 | 34/ | 17/ |19,3 IK3aMeH [1K-16-3yB
141 | 6M




5 Oﬁpa30BaTeJ’leLIe Hu I/IH(l)OpMaIII/IOHHLIe TEXHOJIOI'HHA

Jlnst peanu3aii IpeayCMOTPEHHBIX BUJIOB Y4eOHON paboThl B KaueCcTBE 00pa30BaTEIbHBIX
TEXHOJIOTHIl B MpenoilaBaHuu AUCUUTIIMHBI «OCHOBBI ()YHKIIMOHUPOBAHUS THAPOIPUBOIAY HC-
MOJIB3YIOTCS  MPAOUUUOHHAA, UHDOPMAUUOHHO-KOMMYHUKAUUOHHAA 00pa3oeamebHble
mexHo02UU.

1. TpangnuuoHHbIe 06pa3oBaTe/bHbIE TEXHOJOTHH OPUEHTHUPYIOTCA HA OPraHU3aIII0
00pa30BaTeNbHOTO NPOIiecca, IPEANOATAIOIIYI0 IPSIMYIO TPAHCISALUIO 3HAHUHN OT IIperojaBa-
TEJA K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE 00BSICHUTELHO-MILTIOCTPATUBHBIX METO/I0B
oOyueHus). YueOHasi 1eTebHOCTh CTY/IEHTa HOCUT B TAKHUX YCIIOBHSIX, KaK MPaBUIIO, PETIPO-
JYKTUBHBIN XapaKTep.

Dopmbl yuedOHbIX 3AHAMUIL C UCNOTb30BAHUEM MPAOUUUOHHBIX MEXHOTIOZUIL:

WudopmaninonHast IeK1Us — MOCIeI0BaTeIbHOE U3JI0KEHNE MaTepraia B TUCIUILUIMHAD-
HOM JIOTHKE, OCYILIECTBISIEMOE TPEUMYIIIECTBEHHO BEpOATbHBIMU CPEACTBAMH (MOHOJIOT Mpero-
JlaBaTes).

[IpakTHyeckoe 3aHsATHE, TMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH W HAaBBIKOB TIO
IPEJIOKEHHOMY aJITOPUTMY.

2. UndopManmoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTebHble TEXHOJIOTHH — OPTaHu-
3a1Msi 00pa30BaTENbHOIO MPOLECCA, OCHOBAHHAS HAa NMPUMEHEHUM CHELUaIM3MpPOBAHHBIX IMPO-
IPaMMHBIX CpeJl U TEXHUUECKHUX CPEICTB paboThl ¢ MH(OpMALIUEH.

@opmbl  y4eOHBIX 3aHATUH C HCIONB30BAHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM:

JlekuMs-BU3yanu3anus — U3JI0KEHUE COJIEpyKaHMUs COIPOBOXKIAETCS Mpe3eHTauuel (re-
MOHCTpale yueOHbIX MaTepranoB, MPEACTAaBICHHBIX B Pa3JINYHbIX 3HAKOBBIX CHCTEMaXx, B T.U.
WITIOCTPATHBHBIX, TPaQUUYECKHX, ay/IM0- U BHIEOMaTEPHUAIOB

[lepenaua HEOOXOAUMBIX TEOPETUYECKUX 3HAHUI U (POPMUPOBAHHE OCHOBHBIX IIPECTaB-
neHuit no Kkypey «OcHOBBI (PYHKIIMOHUPOBAHUS TUAPONPUBOIAY» TPOUCXOJUT C UCIIOJIb30BAHUEM
MYJIbTUMEAUITHOTO 000pY0BaHUSI.

Jlia ipoBeieHUs JIEKIIMOHHBIX 3aHSATUH HCIOJIb3YeTCs MPe3eHTallMOHHOE 000pyAOBaHNE

(IpoeKTop, 3KpaH, HOYTOYK).

JUia BBIMOJHEHUs] JTAOOPAaTOPHBIX PabOT HCIOJIb3YETCsl J1TaOOpaTOPHBIM MPAKTHUKYM IO
MeXaHUKe JKUIKOCTH U Ta3a, KOTOPbIM BKIIOYAeT B ceOs:

— y4yeOHO-MHXKeHepHYo nporpamMmy FluidSim;
— yudeOHbII cTeHa ruapomnpusoaa ¢pupmsl Festo.

Jlis BBITTOJTHEHWSI CaMOCTOSATENBHBIX 3aaHUN CTyIEeHTaM HEOOXOJHMM TNepCOHATbHBIN

KOMITbIOTEp cO cTaHaapTHhIM naketoM Microsoft Office (Word, Excel, Power Point).

6 VYuyeOHO-MeTOaHYECKOE OOecTieYeHHe CAMOCTOATEIbLHON PadoThI CTY1eHTOB
IIpumepnvie 3a0anus na 1a6OPaAMOPHLIX 3AHAMUAX

JlaGopatopHas pabota Ne 1. Beenenue. Texnuka 0e30nacHOCTH. 3HAKOMCTBO € THPABIMYECKUM
crernoM ¢pupmel FESTO. I'mapaBimueckue XapaKTepUCTHKH.



JlaboparopHuas pabota Ne 2. ConpoTHBICHHE TEUCHUIO KUAKOCTU. [loTepu naBieHus 1Mo AIMHE
TpyOompoBoja. McciaenoBanue MECTHBIX THAPABIMYECKUX COMPOTUBICHHM.

JlabopaTtopuast padota Ne 3. O6bemubIit Hacoc. HamopHslii (nepenuBHOi) kinamad. ['uapasinye-
cKkue xapakTepucTuku. OcCOOEHHOCTH UX COBMECTHOM paboThlI.

JlaGopaTtopHnast pabota Ne 4. YrpapieHue yCHJIMeM HA UCTIOTHUTEILHOM MEXaHU3ME THAPOIPH-
Boja. Kimanansl gaBiieHus: HAOPHBIA U PEYKIIMOHHBIH.

JlabopaTtopHnast pabota Ne 5. YnpapieHue CKOpOCTbIO UCIIOJIHUTEIILHOTO MeXaHu3ma. Perynupy-
eMBIii Jpoccelib U PeryasTop pacxoaa. ['uapaBindeckue XapakTepUCTHKH.

JlaboparopHas pabota Ne 6. YrpaBineHne CKOPOCTHIO UCIIOJIHUTENBHOTO Mexanu3ma. udde-
pEeHIIMalIbHAs CXEeMa.

Jlaboparopuas pabota Ne 7: [TocnenoBarenbHasi paboTa UCTIOTHUTEILHBIX MEXaHU3MOB
JlaGopaTtopHnas padora Ne 8: OnpeneneHue XapakTepUCTUKH 00bEMHOT'0 HAcOCa;

JlaGopatopHas padota Ne 9: MccnenoBanue XapakKTepUCTUKUA PabOThI HAIIOPHOTO THAPOKIIANaHa
psIMOTO JCHCTBHS;

JlaboparopHnas padota Ne 10. MccnenoBanue xapakTepucTUK pabOThl HAIOPHOTO TUAPOKIAaHa
HENpPSIMOTO JCHCTBHUS;

JlaboparopHnas padota Ne 11: MccnenoBanue xapakTepUCTUK pabOThI TPEXJIUHEHHOIO pelyKIU-
OHHOT'O THJIPOKJIATaHa;

JlaboparopHuas pabota Ne 12. OnpeencHue xapakTepUCTUK pabOThI THIPOIIPHBO/IA;
Jlaboparopuas pabota Ne 14. MccnenoBanue XxapakTepUCTUK paOOThI IBYXJIMHEHHOTO PETYISTO-
pa pacxoja;

JlaboparopHas pabota Ne 14. DxcnepuMeHTanbHOE UCCIIEOBaHUE PAOOTHI THIPOIIPUBOIA C
JPOCCEIUPYIONINM JEITUTENIEM ITOTOKA;

JlaboparopHnas pabota Ne 15. DxcnepuMeHTanbHOE UCCIIeJOBaHUE PAaOOTHI THIPOIIPUBO/IA C
THJIPO3aMKOM OJHOCTOPOHHETO JACHCTBUS;

JlaboparopHas pabota Ne 16. DxcnepuMeHTanbHOE UCCIIEJOBaHUE PAOOTHI THIPOIIPUBOIA C
THEBMOTH/IPABIIMYECKUM aKKyMYIISITOPOM.

Jlaboparopnas padota Ne 17: O3HakoMIIEHHE C PETYIUPOBKON KIanaHoB U ()YHKIIMOHUPOBAHU-
€M HaCOCHOTO THJIPOIPUBO/IA CO CTYIIEHYAThIM U3MEHEHHEM pacxoa padouei KUIKOCTH.

Hpumepnble 3a0aHus Ha RPAKMUYUECKUX 3AHAMUAX

1. Crpykrypa runpornpusojaa. O6o3HaueHHs MOACUCTEM U 35ieMeHTOB. [Topsanok n300paxeHus
THUIPOCXEM.

2. YrmpaBiieHHE MOJIOKEHHEM BBIXOJHOTO 3B€HA HCIIOTHUTEIHHOTO MEXaHU3Ma. 3allOpHBIE H
HarnpasJsonme ruapoannapatsl. Pacnpenenurenu 2/2, 3/2, 4/2,4/3. MomnHocts npusoja. [Tpu-
MepbI UCTIOIb30BAHUS.

3. YmpaBieHue M0JI0)KEHHUEM BbIXOTHOTO 3B€HA HCIIOJHUTEIBHOIO MEXaHU3Ma. 3allopHbIe U
HanpasJsionue ruapoannapatel. Pactipenenurens 4/3. I'napozamok. [IpumMeps! nucnonap3oBaHusl.
4. VYmupaBieHHUe M0JI0O)KEHUEM BbIXOIHOTO 3B€HA HCIIOJHUTEIBLHOIO MEXaHU3Ma. 3allopHbIe U
HaIpaBJsOLIME THApoannapatel. Jloruueckue 3a1auu.

5. VYmpasneHue ycuiareM Ha BHIXOJHOM 3BEHE UCIIOIHUTEIBHOTO MeXaHu3Ma. Pacuer ruaponu-
JUHAPOB. Ycuine Ha mToKe. [ uapapnudeckas MOITHOCTG. [IpuMepsl HCHOIB30BaHUS.

6. IIpeoOpazoBanue AaBiaeHUs Ha nopurHe. CKUMAaeMOCTh )KUIKOCTHU. Mcrons3oBaHue npeoo-
pa3oBaHUs J1aBJIEHUS Ha MOPIIHE B paboTe UCIOIHUTEILHOTO0 MeXaHu3M ruaponpusoa. [lpu-
MEPBI UCIOIb30BAHUS.

7. Tloctpoenue auarpamMm (QpyHKIIMOHUpPOBaHUS rujpocucteM. [luarpamma cocrosuuii. ua-
rpaMMa epeMenIeHH.

8. OcHOBHBIE THIPABINYECCKHIE TAPAMETPHI: JaBICHUE U pacXo. | uapaBIndeckue COrmpoTHB-
nenus. [lotepu gaBieHUs B THIPOCUCTEME.

9. OrpannveHue NMUKOBBIX ABJICHUH B TUApONpHBOAax. Perymupyromas anmaparypa. Hamop-
Hbl€ KJIanaHbl. TOPMO3HbIE KIIallaHbl.

10



7 OueHOYHbIE CPeCTBA VISl IPOBEIeHHsI MPOMEKYTOYHOM aTTecTalluu
a) [lnannpyemble pe3y/ibTaThl 00yUeHHsI H OLIEHOYHBIE CPEICTBA [IJIA IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNH:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaTbl O0yUeHHS

OrneHOYHBIC CPEICTBA

IIK-16 -roToBHOCTHI0 BBINOJHATH JKCIIEPUMEHTAIbHbIE U J1a00paTOPHbIE HCCJIeJ0OBAHNS, HHTEPIPETUPOBATH NOJYy4eHHbIE Pe3yJbTaThl,
COCTABJIAITH U 3aIIUIIATH OTYETHI

3HaTe

OCHOBHBIE ONPEIENCHUS U TOHATHS IO
JUCLUIUINHE HA YPOBHE OCBOCHMS MaTe-
puana, IpeaCTaBI€HHOTO Ha ayJIUTOPHBIX
3aHATUAX

TUIIOBBIE MAKEThl MPUKIIATHBIX IPOTpaMM
aHanmu3a paboThl THIPO- MU IHEBMOCH-
CTEM;

OCHOBHBIE  DJIEMEHTBI
CHUCTEM;

IPUHIUIBI PA0OThI, TEXHUUECKUE Xapak-
TEPUCTUKH, KOHCTPYKTHBHBIE OCOOEHHO-
CTH pa3palbaThIBa€MbIX M HCIIOJIb3YEMbIX
CPEICTB TUAPO- U THEBMOIIPUBO/IOB

TUAPABINYCCKUX

Hepeuenb meopemu4ecCKux 60npocoe6 K IK3ameny:

el NS =

o

©ooNo

11.

12.
13.

14.
15.

Kaxkas rugpaBnnueckast MairHa Ha3bIBa€TCs HACOCOM?

B uem 3akimrouaeTcss mpUHIUI ACHCTBUS 00bEMHOT0 Hacoca?

Pabora kimanaHHON CUCTEMBI pacIipeieeHUs.

Kunematnyeckue 3aBUCMMOCTH JJI JIBM)KCHHUS TOPIIHSA W 3aKOH HM3MEHe-
HUS [IOJTAYH.

HepaBHOMepHOCTh MOJa4M MOPIIHEBBIX HACOCOB U METO/bl MX BbIpABHUBA-
HHSL.

WNunukaTopHas quarpaMMa MmopiiHeBoro Hacoca.

KaBuTanus B mopuiHeBbIX Hacocax.

[IpssMOIECTBYIOIIME HACOCHI.

XapakTepUCTUKHA POTOPHBIX HACOCOB. KakoOBBI JOCTOMHCTBA M HEJNOCTATKU
MOPILIHEBBIX MIECTEPEHHBIX U IJTACTUHYATHIX HACOCOB?

. KakoBEI CXO0ACTBAa U OTIIHYHA pPaauaJIbHO — IHOPITHEBBIX W AKCHUAJIBHO —

MOPIIIHEBBIX HACOCOB?

Uro Ha3bIBaeTcs paboynM 00BEMOM Hacoca, B KaKUX €IMHUIAX OH U3Mepsi-
erca’?

Uro Takoe KOMITpeccHsl )KUAKOCTH B IECTEPEHHOM Hacoce?

OTHOIIEHUEM KaKUX BEJIWYMH SIBIISETCS OOBEMHBIM, MEXaHWYECKUH, T'MJ-
paBiuueckuid u nonHsiid KI1/] Hacocos?

Kakumu cioco6amu peryaupyroT nojadun 00beMHBIX HACOCOB?

Korma mpuMeHSIOT THAPOIMIMHIPHI ¢ OJHOCTOPOHHHUM W JIBYCTOPOHHUM
HITOKOM?




CTpyKTypHBIi
JJIEMEHT
KOMIIETCHIINH

[TnanupyemMble pe3ynbTaThl 00yUICHHS

OneHouHble CpeacTBa

16.

17.

18.

19.

20.

21.
22.
23.
24,
25.
26.

Uro yuuThIBaeTcsi OOBEMHBIM, THUApaBiIndeckuM U MexaHumdeckum KIIJ]
TUAPOLUIUHAPA?

B kakoM HanpaBieHUHU MOpPIIEHb OyAET ABUraThCs ObICTpEe U MOYEMY, €CIIU
OyAyT 10/aBaThCS OJJMHAKOBBIE PACXObl PabOYeHl KUAKOCTH B IITOKOBYIO
U B MIOPILIHEBYIO MOJOCTh JU(PHEpEeHIMATBLHOIO THAPOLUINHPA?

Kaxkune ycrpoiicTBa IPUMEHSIOTCS JI1 TOPMOKEHUS IOPIIHS B KPaHHUX €ro
MOJIOKEHUSIX ?

Kakoe BnusiHue Ha paboTy 00BEMHOrO TUAPOABUIATENSI OKAa3bIBAET MPOTH-
BOJaBJieHUE?

WnnukatopHas nuarpamma U 0ajaHC SHEPrUM POTOPHO- MOPILIHEBBIX T'U-
pOMaILNH.

PerynupoBanue poTOpHO-ITOPLIHEBBIX MAIlIKH.

KaBuranuus B pOTOpHONOPILHEBBIX MalIMHAX.

OO6beMHbIe THAPOIBUTATENN U UX KJIACCU(PUKALIUS.

IIoBOpOTHBIE TMAPOABUTATEINH.

Kak knaccuduuupyrorces KianaHbl JaBiICHUS

Jlns 4ero MpUMEHSIOTCS PEAYKIMOHHbIE, 0OpaTHbIE MEpeIuBHbIE U NPEo-
XpaHUTENbHbIE KJIalaHbl?

YMmeTs

KOPPEKTHO BBIpaXaTh IOJIOKEHUS Mpe.l-
METHOM 00J1aCTH 3HAHHUHI

BBITIOJIHAT OCHOBHBIE pPACU€Thl AJIEMEH-
TOB TUAPOINPUBOAA U MPOBOJUTH AHAINU3
ero paboThI;

CTPOUTh NPUHLMIHAIBHBIE THApPABINYE-
CKHE, THEBMAaTUYECKUE U DJIEKTPUUYECKUE
CXEMBbI THAPONPHUBOIOB;

IIpakTHYeckoe 3a1aHHe

1. /lns npedoxparnenus om NOJOMKU INEKMPULECKO20 08USAMENsi NPU-
600a WeK0BOU OPOOUNKU NPEOSIONCEHO 8 CUNLOBVIO UYeNnb nepeoavu
Kpymsaue2o MOMeHma 8KIouums cuopomygmy. [na 3a0auHuix 3Ha-
YeHUll MOWHOCTU INEKMPULECKO20 O8UAMENS, YUCILA e20 000POmMO8
paccuumatvime napamempul 2uopomygmul. Ilokasxcume na epaghuxe
OCHOBHblE XAPAKMEPUCMUKU 2UOPONnepeoaiu.

2. Paspabomamv cudpasnuyeckyro cxemy dozamopa. Ilpoyecc do3upo-
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CTpyKTypHBIi
JJIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00ydeHHUs OueHouHbIE CpeACTBA

sanus ("omxpoims" u "3axpuims") dondcen OvimMyb BbINOIHEH NOCPEO-
cmeom wubepa, npueoOUMo20 om 2UOpPasIULecKko2o npuooa. Ilpo-
yecc 3axkpulmus wubepa OO0NNCeH UMEMb CPAGHUMENLHO BbICOKYIO
CKOpOCMb, KAK U NPU npoyecce OMKPbI8AHUs. YnpasieHue sj1eKmpu-
yeckoe. B6oo cuenana ons "omxpuims" u "3axpuimsv” ocywecmens-
emcsi NOCpeOCmBOM KHONKU PYUHO20 YAPAGIeHUs.

3aoanue:
a) Hauepmums cudpasnuueckyio cxemy;
6)Hauepmumo snexmpocxemy,

8) Coopams Ha cmenOe apuanm 2udpo-3J1eKmpocxembl.

13




CTpyKTypHBIi

SIEMEHT [TnanupyemMble pe3ynbTaThl 00yUICHHS OueHouHbIE CpEACTBA
KOMIICTCHIINHU
Bnaners — HaBbIKAMM  aHa/lM3a  TEXHOJIOIMYECKHX 1. Jlns 3agaHHOTO 3HAYEHUS MOMEHTA M CKOPOCTH BpallleHuUs
IpoueccoB KIOUOHAJIbHBIX CXEM TI'U/- )
pg HEHBOM’ Pymxn A MMOBOPOTHOM IJIaT(GOPMBI SIKCKaBaTOpa ¢ U3BECTHBIM MOMEHTOM
2
—  HaBBIKAMHU TIOCTPOCHUS MIPUHIMITHAILHBIX MHEPLUH pa3paboTaTh TMAPBIMIECKYIO CXEMy IPHBOJA.
CX€M TMAPABJINYECKUX PUBOJIOB; PaccuutaTh 1 mogo0OpaTh OCHOBHBIE €T0 3JIEMEHTHI.
— HaBbIKaMM YTCHUS MW aHaJIn3a 3SJICKTPO-
THAPABIMICCKIX CXCM FIPOIPUBOIOB 2. Ilpu nepemMenieHnH OOJIBIITUX MACC BOSHUKAIOT OIPOMHBIC CHIIBI

uHepuuu. [l raieHnss HHEpUMOHHBIX HArpy30K (TOBOPOTHAs
mnaT@opMa sKCKaBaTopa, Tenexka npomkoniia MHJI3, u T.1.)
HCIIOJIb3YIOT HAIIOPHBIE KJIanaHbl (CM. pHC.).
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CTpyKTypHBIi
JJIEMEHT

KOMIICTCHII U

[Mnanupyembie pe3yabTaThl 00ydeHUs

OneHouHble CpeacTBa

DyHKUMA
TOPMOXEHWA
B E
A .- Al
1 - ) 30 EEFI
==
4
' T%p b 30 Bap
E A
A B Ay ¢B
PEET

Menogenno 6onbuiue Maccol HEBO3MONCHO HU PA30SHAMb, HU
ocmanosumv. Taxk npu paseoue, Hanpumep, NOCie BKIHOYEHUs.
pacnpedenumerisi HAcoc Oy0em npPo2oHAMb HCUOKOCHb K MOMOPY HCECMKO
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CTpyKTypHBIi
JJIEMEHT
KOMIIETCHIINH

[TnanupyemMble pe3ynbTaThl 00yUICHHS

OneHouHble CpeacTBa

coeOuHenHoMy ¢ naamghopmoti sxckasamopa. Tak kax niamgopma
MeONeHHO Habupaem cKopoCcmb, Mo MOMop He 6yoem ycneeamby
NPONYCcKamo HCUOKOCms uepes ceos. B noosoosweii semsu 6yoem
NoBbIUAMbCS OaslleHue, d 8 0meooswell Oyoem 00Opa308vi6aAMbCs
paspsicenue. Eciu nepenao oasnenuii 6yoem donvute 30 bap, cpabomaem
00UH U3 HANOPHBIX KIANAHOG U NPONYCIMUM Yepe3 ce0si HCUOKOCb, NO2ACUB
HakonueuLyocs dnepeuto. To sice camoe npoucxooum u npu mopmodicenuu. B
IMOM Cyuae MOmop pabomaem 6 pexcume Hacocd.

Vrkaorcume:

a. Kax ona oannou cxemwvl 2udponpusooa Hacmpoums HanopHvle KIanamsl Ha

30 6ap?
b. [na ueco nyscnvr obpammuvie knanana é dannoii cxeme?

C. Paspabomaiime aneopumm HACMpoOUKU K1ananos!

16




0) [lopsinok nMpoBeeHUsI MPOMEKYTOUHOM ATTECTAIMH, OKA3aTe/ I U KPUTEPHUH
OLlCHMBAHUSA:
[IpomexyTouHas aTTectanus 1o aucuuruinHe «OCHOBBI GYHKIIMOHUPOBAHUS TUAPOIPUBO-
J1a» BKIIFOUAET TEOPETUYECKHE BOMPOCHI, IIO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOEHHUS 00y4aro-
HIMMHCS 3HAHUM, U IPaKTUYECKUE 3a]JaHus, BBIBISIONINE CTETIEHb CHOPMUPOBAHHOCTH YMEHUI
U BJIQJICHUH, MPOBOJUTCS B JOpME IK3aMeHa.

DK3aMeH 110 JaHHOW TUCHIUILIMHE TPOBOJIUTCS B YCTHOM (hOpMeE IO IK3aMEHAITMOHHBIM OH-
JIeTaM, KaxIblid U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOMPOCA U OJJHO MPAKTHYECKOE 3a/1a-
HHE.

Metoauyeckue peKOMEeHAALNHU /I IOATOTOBKH K YK3aMeHy

[Tpu mOATrOTOBKE K SK3aMEHY Y CTYJCHTa JIOJDKEH OBITh XOPOIINi y4eOHUK M KOHCIIEKT
JUTEPaTyphl, IPOYMTAHHOM 110 YKa3aHWUIO IpernojaBareis B TedeHue ceMmecrtpa. Koncnekrupo-
BaHME JOJDKHO OCYLIECTBIIATHCS 00y4JaroIUMes TOJIBKO JIUIIL CaMOCcTosATeNbHO. IIpocmoTp co6-
CTBEHHBIX KOHCIIEKTOB IO3BOJISIET 00y4aroleMycsi ObICTPO BOCCTAHABIMBATh B MaMATU COJEP-
JKaHUE UCTOYHHKA.

B Havasie cnenyer mpocMOTpPETh BECh MaTepuai MO CAABAEMOW IJUCLMILIMHE, OTMETUTH
i cebst TpyaHble Bonpockl. O0s3aTesbHO B HUX pa3zoOparbes. B 3akmouenue ene pas meseco-
00pa3HO MOBTOPUTH OCHOBHBIE IOJIOKEHUS, UCIIOJIb3YS PU 3TOM ONOPHBIE KOHCIIEKTHI JIEKIUH.
[Tpu 3TOM HYXHO 00paTUTH 0CO0OE BHUMAHHE HAa TEMbI YUEOHBIX 3aHITHUH, MPONYIICHHBIX CTY-
JIEHTOM I10 pa3HbIM IIPUYHHAM.

[Ipu moAroToBke K 3K3aMeHy HEOOXOAMMO MOBTOPSTH MPOMIEHHBIM MaTepuail B CTPOrOM
COOTBETCTBUH C yueOHOH paboueil mporpaMMoii TUCIUILTUHBI, TPUMEPHBIM IepeUHeM y4eOHBIX
BOIIPOCOB, BBIHOCSIIMXCS HA DK3aMEH U COACPIKALUXCS B JaHHOW IIpOrpaMMe.

Ecnu B mpouecce caMocTosTeNbHON pabOThl HaJ M3YyYEHUEM TEOPETHUECKOro marepuasia
WJIM TIpY PELIEHUN 3a7a4 y CTYIEHTa BOZHUKAIOT BOIPOCHI, Pa3peIIuTh KOTOPbIE CaMOCTOSATEIb-
HO He yZaeTcsi, HeOOX0JJMMO OOpaTUThCS K MPETo1aBaTeNo A OJIYYEHUs Y HErO pa3bsiCHEHUI
WM yKa3aHui. B cBOMX BOIIpOCAax CTYIEHT JIOJKEH YETKO BBIPA3UTH, B YEM OH UCIIBITBIBACT 3a-
TPYAHEHUs, XapaKTep ITOro 3aTpyAHEHUs. 3a KOHCYJbTallMel celyeT oOpalaThCs U B cliydae,
€CJIM BO3HUKHYT COMHEHUS B IPABWJIBHOCTH OTBETOB Ha BOIPOCHI CAMOIIPOBEPKHU.

Ilokazamenu u Kpumepuu oyeHUBAHUA:
— Ha OIICHKY «OTJHYHO» (5 6asI0B) — 00yJaronuiics 1IeMOHCTPUPYET BBICOKUI ypOBEHB chop-

MHPOBAaHHOCTH KOMIETEHIINH, BCECTOPOHHEE, CUCTEMATHIeCKOe U ITyOOKoe 3HaHHE yIeOHOTO
Marepuaia, CBOOOIHO BHIOIHSET MPAKTHYECKUE 3a1aHus, CBOOOTHO OTIEPHPYET 3HAHHSIMH,
YMEHUSIMH, TPUMEHSET WX B CUTYAIIHSIX TIOBBIMIEHHOH CIIOKHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJaromuiicst IeMOHCTPUPYET CPEIHHUI YPOBEHb CHOPMHU-
POBaHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUSI, YMEHUSI OCBOCHBI, HO JOMYCKAIOTCSl HE3HAYU-
TEJIbHBIE OIIMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU aHATUTUYECKHUX OIEepalsX, IepeHoce 3HaHuH
¥ YMEHM Ha HOBBIE, HECTaH/IapTHBIE CUTYallUH.

— Ha OLIEHKY «y/JI0BJeTBOPHUTEIbLHO» (3 Oania) — 00ydarouuiicss 1eMOHCTPUPYET MOPOTOBBIN
YPOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUSITAHN JTOTYCKAIOTCSI
OIITMOKH, TIPOSIBIISIETCS] OTCYTCTBUE OT/ACTHHBIX 3HAHUH, YMEHU, HABBIKOB, 00yYarOIIHIACS HC-
IIBITHIBAET 3HAUNTEIFHBIC 3aTPYTHEHHS IIPH OTIEPUPOBAHUY 3HAHUSIMHU M YMEHUSMH TIPH UX T1€-



peHoce Ha HOBbIE CUTYAllUH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHOY» (2 O6amta) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUYECKOro MaTepHrala, T0MyCKaeT CyleCTBEHHbIC OIMOKH, HE MOYKET IMOKa-
3aTh MHTEJUICKTYaIbHbIC HABBIKK PEILICHUS MPOCTHIX 3aj1ay.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 0ain) — 00yJaromumiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BE/ICHUS U 00bSICHEHUS HH(OPMAIIUU, HE MOKET MTOKa3aTh UHTEIICKTYyallb-
HBIC HABBIKU PELIECHUS MPOCTHIX 3a/1a4.

8 YuedHo-meTonn4eckoe 1 nHGpopMannoHHoe odecrnevyeHne TUCHUIIHHBI
a) OcHoBHas1 IMTEpaTypa

1. Toumnkun B.B., ®unatoB A.M., UBanoB C.A., YUnueneB H.A., Kompra A.Jl., Barun
B.C. UccnenoBanue paboThl U XapaKTEPUCTHK AJIEMEHTOB THAPONPUBOAA METAILTYPru-
YeCKUX MalH: yued. mocobue. Marautoropck: M3n-Bo MarHuToropek. roc. TeXH. yH-
ta um. [.M.HocoBa, 2014. - 207 c. (aonymeno YMO mno o6pa3oBaHuio B 001acTu Me-
TaJUTypTUH B Ka4€CTBE YYEOHOTO MOCOOUS I CTYICHTOB BBICIIUX YU€OHBIX 3aBEJCHUH,

00yyaroIuxcs Mo CIeNUaTbHOCTH «MeTalayprudeckue MalluHbl 1 000pyZI0BaHHE»).
ISBN 978-5-9967-0451-4.

2. Komera A.Jl., BanoB C.A., Tounnkuu B.B., ®unaros A.M., 3agopoxusiii B.J1., Barun
B.C. OcHOBBI (pyHKIIMOHUPOBAHUS TUAPABINYECKUX CHCTEM METAJLTypruyeckoro 00o-
pynoBaHusi: y4e0. nmocodue. Marnutoropck: M3n-Bo MarHuTtoropck. roc. TeXH. yH-Ta
uMm. [".".Hocoga, 2011. - 197 c. (monmymeno YMO mno o6pa3oBaHui0 B 00JaCTH MeTal-
JYypTUH B Ka4eCTBE y4eOHOTO MOCOOMS IS CTYICHTOB BBICIIMX Y4YCOHBIX 3aBEIICHUM,

00y4aromuxcs Mo CHeuaJIbHOCTH «MeTalIypruyeckue MamluHbl U 000pYIOBaHUEY).
ISBN 978-5-9967-0224-4.

0) JlomoJiHUTEIbHAA JIUTEpaTypa:
1. ®unaroB A.M., Toumnkun B.B. [IHeBmMomnpuBOom ¥ MHEBMOAaBTOMAaTHKa IMOIBEMHO-

TPAHCIIOPTHBIX, CTPOUTEIBHBIX U JOPOKHBIX MamuH. Y4eb. mocodue. MarHuToropek:
I'OY BIIO «MI'TVY», 2006. 186 c.

2. borman H B. I'mgponHeBMoaBTOMAaTHKA U THIPOIIPUBO.T MOOMIIHHBIX MaiuH. [ITHeBMaTH-
YECKHEe U TUApaBINUecKkue cuctembl. — MuHck: M3a-Bo benapycs, 2002. — 192 c.

3. Auxnexcees ['.B. BuptyanbHblil 1abopaTOpHbIN TPaKTUKYM 10 Kypcy «OCHOBBI THIPONPHU-
Boa». — CII6.: TUOP/, 2007. -152c.

4. T.M. bamra, C.C. Pyanes, b.b. Hekpacos, O.B. baii6akos, F0.JI. Kupumnosckuii [Ton
pen. npod. T.M. bamtel 'mapaBnuka, TUApaBIMYECKHE MAIIWMHBI U THIPABIUYCCKHC
npuBobl. — M.: MammHoctpoenue, 1970. — 503 c.

5. Teitep B.I'. ,[lynun B.C. ,3apsa A. H. , I'mapasnuka u runponpuson . —M.: Henpa,1991. —
331 c.

6. Bwibaep S.M., KoBanes f1.T., Hexpacos b.b. CipaBouHOe ocoOue 1o rujipaBiinke,
TUApPOMAILMHAM U ruaponpusoaaMm. — MH.: Beicias mxona, 1985. -382c., ni.

7. Kosansb I[1.B. I'mapasnuka u rugponpuBo. YueObHuk ais Bysos. - M.: MamuHocTpoe-
Hue. 1979 -319 c.
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8. 3amauHuK MO THApaBIMKE, TMApPOMAIIMHAM M TUAponpuBoxy/ YueOHuk a1 Bysos.
b.b.Hekpacos u 1p. M.: Beicias mkosna. 1989. — 192 c.

9. CsemmnmnkoB B.K., YcoB A.A. Ctanounsie ruaponpuBoasl. CrpaBouHuK. --M.: MammHo-
crpoenne, -2008.-6 12 c. CeemnukoB B.K. I'mapooGopynoBanme: MexayHapoaHBIN
cupaBoynuk. T. 1 —M.: W11 Texundopm, 2001. -359c.

10. JLII. TIlocmenoB I'mmpaBiuka W THAPONPHBOM: YYEOHMK JJIi TEXHUKYMOB.— M.:
Henpa,1989. - 118 c.

11. ABTomaTu3anus B MPOMBINUICHHOCTH [TeKCT]: eXeMeCsS4YHbI HAydYHO -TEXHUYECKHH U
MPOU3BOJICTBEHHBIN KypHAI. - M.: OO0 U3narensckuii noM «MHPOABTOMATH3AIUS

B) MeToanuyeckue yKazaHusi:

1. Touunkun B.B., ®unatoB A.M., 3agopoxusiii B.J[., UBanos C.A., Konbsra A./l., Barun
B.C. OcHOBbI (pyHKIIMOHUPOBAHUS TUAPABINYECKUX CHCTEM METAJUTypruyeckoro o0o-
pyaoBanus. JIJabopaTopHBIH MPaKTUKyM 10 TUAPONPUBOLY U THIpOaBTOMAaTHKe. Y4eO.
nocobue. Maruutoropck: M3n-Bo Maruuroropck. roc. Texd. yH-Ta um. [.JM1.Hocosna,
2009. - 105 c. (momymeno YMO mo o6pa3oBaHHIO B 00J1aCTH METAILUTYPTUU B Ka4eCTBE
yueOHOro mocoOus Ui CTYJACHTOB BBICHINX Y4YEOHBIX 3aBElICHUHN, OO0YJaroIIMXCs IO

CHenHatbHOCTH «MeTammypruieckue MalmHbl 1 obopynoBanue»). ISBN 978-5-9967-
0085-1.

2. Marnxo E.}O., Ycos N.I'. 'uapasnvka u rTuIpONHEBMONIPUBOJ: MeToanuecKue yKka3aHus
K KOHTPOJIbHBIM paboTaM Juis cTyneHToB Hanpasienuit 190100, 150400, 150900 u cne-
nuanbHocTeit 190205, 260301, 260303, 151001, 150400 Bcex ¢popm oOyueHus. [Dnek-
TpoHHbIN pecypc], Marauroropck: ®I'5OY BIIO « MI'TVY», 2012.

3. Toumnkun B.B., Manko E.1O. I'mapaBnuka u ruaponpuBos 3aAauHuK Ui CTYICHTOB
cnenuansHoctd 170900. Marnutoropek: MI'TVY, 2004. 41 c.

r) IporpammHoe oGecnieuenue 1 UHTEepHeT-pecypchl:
ITporpammuoe odecneuenne: Festo Didactic mporpamma FluidSIM Hydravlic V 4.0.
BupryanbsHbliii 1a00paTOpHBII NPAKTUKYM MO Kypcy «OCHOBBI THAPOTIPUBOAAY.
HNuTepHer-pecypcenl:
['ocynapcTBeHHas myOau4Hasi HaydHO-TeXHUYeckas oubnnoreka Poccun [DnekTpoHHBIN pe-
cypc]. — Pexum mocryma: http//www.gpntb.ru, ceo6oausiit — 3ari. C skpana. — S3. pyc.,
aHriI.
Crynendeckas 6ubnmnoreka [ DNeKTpOHHBIN pecypc]. — Pexxum qocryna:
http//www.libstudents.ru, ceoboausrit — 3ari. C skpana. — S3. pyc., aHrI.
bubnuoreka ®I'BOY BIIO «MI'TVY» [OnekrponHslii pecypc]. — Pexum goctyna:
http//www.magtu.ru, ceo6oamsii — 3ari. C skpana. — 5I3. pyc.
Poccuiickas rocynapcrBenHas 6udnuoreka Poccun [Dnekrponnsiii pecypce]. —/ Llentp un-
dopm. texuomoruit PI'B; pen. Biacenko T.B.; Web-mactep Kosnosa H.B. — DnektpoH. aaH.
— M.: Poc. roc. 6-ka, 1997. - Pexxum nocryna: http//www.rsl.ru, ceo6oausnii — 3ari. C skpaHa.
— 3. pyc., aHrd.

OTKpbId goctyn K By3oBcko OBC W3pmarensctBo «JlaHb», peXuM gocTyna:
http://e.lanbook.com/ (morosop ot 01.02.2012 Ne K-24-12; morosop ot 01.02.2011 Ne K-12-
11), a Takxxe U3narenscTBO
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUNINHBI
[Tpu uTeHNM JEKIHA U POBEJCHUN JTa00PATOPHBIX, MPAKTHUECKUX PaOOT:

1.Y4eOHbIie GUTBMBI 110 3JIEMEHTAM THAPONPUBOIA U IPUHIIUAITY UX PaOOTHI.

2.KoMmmbroTepHbie MPOrpaMMbl 10 THAPO U IMHeBMOMpuBoay hupmel «Pecroy FluidSim-H
u FluidSim-P.

3. M'mapaBimueckue creHbl Gupmel «Dectoy.

IlepeyeHb yueOHO-MeTOANYECKUX MATEPHUAJIOB U CPEICTB 00yYeHU s

Tun u Ha3BaHMe ayuTOpUN OcHnalenue ayguTopun
JlexunoHHas ayauropus MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpeaaYd U
IIPEJCTABICHUSI HH(OPMALIHUH.
KommbroTepHslii kitace [Mepconanbubie kKommnbloTepsl ¢ nakerom MS Office,

Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ Bbix0710M B IHTEpHET U C JOCTYIIOM B 3JICKTPOH-
HYI0 HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEP-
CHUTETa

Jlaboparopus ruaponpuBoa U cu- | ['uapaBiInyecKue CTeH b
CTEM YIPABJICHUS

Aynuropuu 115 camocTositenbHol | IlepcoHaspHbie KOMITbIOTEPHI ¢ TaketoM MS Office, BbI-
paboThI: KOMITBIOTEPHBIE KJIACCHI; x0710M B IHTE€pHET U C 1OCTYNOM B 3JIEKTPOHHYIO UH-
YUTAJIbHBIE 316l OMOINOTEKH (hopMalmoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA
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