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HanpasieHHOCTD (ClienHanTi3anus) mporpaMmel
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PaGouast mporpamma cocrasiena na ocaore ®I'OC BO no crenmansrocti 21.05.04
["oproe neno, yrBepxuentoro npukazom MOuH P® ot 17 okTs6pst 2016 r Ne 1298.

Pabouas nporpamma pacemoTpena u 0106pena Ha 3ace1aHuH Kaepbl FOPHBIX MAIIHH
1 TPAHCTIOPTHO-TEXHOJIOrMYECKHX KOMIIIEKCOB «27» siuBapst 2017 r, npotokon Ne 7.

3aB. xadempoii ~ /AJ1. Konbra/

Pabouasi mporpamma ono0pena MeTOHYECKOI KOMHCCHEH MHCTHTYTa FOPHOTO jieiia H,
tpancropra «27» despanst 2017 r, mporokon Ne 9.

ITpencenaresns ﬁ /C.E. 'aBpuen/

PaGouas mporpamma cocrasiena: npodeccopom kap. IMuTTK, 1.1.1.

T
e 7 /B.C. Barun/
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JIMcT perucTpanuu u3MeHeHU U 10M0JTHeHN I

Ne Paznen Kpatkoe conepxanve n3meHe- Hara. Ne [Tonnuce
/1 PILJI (mo- HUSI/TOTIOTHCHUS MPOTOKOJIA 3aB. Ka-
JINAIE)) 3aceqaHus dbenpoii
Kadeper
1 PII AkTyanu3zamus Bcex pazzaenon PII 07.09.2018 r.
rpotokoi Nel
2 | PII Axktyanu3zanus Bcex paszaenos PIT 26.09.2019
poToKoy Ne 2
3 AKTyanu3anusi yaeOHO-METOINYECKOTO 1 01.09.2020 npo- >

MH()OPMAITMOHHOTO 00eCTICYCHUS UCITUTLIH-

moxoJs Nel




1 esiu 0ocBOEHUM JUCHMILIUHBI

Lenbro QUCUUIUIMHEI ABJSIETCS. (POPMHUPOBAHUE Y CTYACHTOB 3HAHUH OCHOB (DYHKIIMOHHPO-
BaHMs TUIPABIMYECKOrO IIPUBOJA U UX IPUMEHEHMS IIPYU PELICHUU MHKCHEPHBIX 3a7a4 B TOPHBIX
MallmHaxX ¥ TOPHOJ0OBIBAIOIINX TEXHOIOTUSX.

2 MecTo TUCHMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHONH NporpaMMbl NOArOTOBKH 0aka-

JaBpa

Hucnunmuaa «OcHOBBI YHKIIMOHUPOBaHUs runponpuBoga» bl.B.01Bxoaur B Bapua-

TUBHYIO 4acTh 0J0ka 1 0Opa3oBaTenbHOM MPOrpaMMBI.
Jist u3ydeHus TMCIUIUTMHBI HEOOXOAUMBI 3HAHUS (YMEHUS, BlIaJieHus ), ChOpMUPOBaHHBIC B
pe3yJibTaTe u3yyeHus JucuuIuiMH «Marematukay, «Pusukay, «Teopetnueckas mexaHukay, «l'ma-

PpaBJIIKKa».

3HaHus (yMEHUs, BJaJ€HUs), NOJYYEHHbIE MPU U3YYEHUU NAHHOW IMCUUIUIMHBI OyayT
HEOOXO/UMBI NPU U3YYEHUU AUCUUILUINH «[ MIpONHEBMONPUBOA U I'MJIPOIHEBMOABTOMAaTHKa Top-
HBIX MaluH», «[IpoexkTupoBaHue U pacueT CleAdlUX CHUCTEM TMAPONPUBOAOB FOPHBIX MAIIUH U
o0opynoBanus», «I'OpHbIe MaIIMHBI U 00OPYAOBaHUE.

3 Komnerenuunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJIs1) ¥ IUIAHUPYeEMble Pe3yJIbTAThl 00y4eHUs

B pesynbrare ocBoeHUs AUCHUILTUHBI (MOLyJ1s1) «OCHOBBI (DYHKIIHOHUPOBAHUS THPOIIPUBOIA)
00yyaromuics 10JKeH 001aaTh CIEYIOUMMHA KOMIETEHIUSIMHU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00yUCHUS

IIK-16 -roTroBHOCTBLIO BLINOJIHATH IKCIICPUMEHTAJBHBIC H .J'IaﬁOpaTOI)HLIe HCCJIeA0BaAaHUA, HH-
TCPHNPETHPOBATH MOJYYCHHBIC PE3YyJbTAThI, COCTABJIATDH M 3aIUINATH OTYETLI

3HaTb — OCHOBHBIC OIIPCACIICHUA U IMOHATHUA 11O JUCHUIIIIMHEC Ha YPOBHC OCBOCHU
Marepuaiia, IpeJCTaBJICHHOI0O Ha ayAMTOPHBIX 3aHATHUAX,
— THUIIOBBIC MAKCTHI IPUKIAAHBIX TPOTpaMM aHalin3a pa60TBI ruapo- u
IMHEBMOCUCTEM,
— OCHOBHBIC allllapaThbl THAPABINYCCKUX CUCTEM;
— [PHUHIUIBI pa60T51, TCXHUYCCKUE XAPAKTCPUCTUKH, KOHCTPYKTHUBHBLIC
0COOEHHOCTH pa3pa6aTBIBaCMBIX U HCIOJIB3YEMbIX CPEACTB THUAPO- H
IMHEBMOIIPUBOI0B
YMeTh — KOPPCKTHO BbIPAKATH IMOJIOKCHUA HpCI[MCTHOﬁ o0actu 3HaHI/II71;
— BBIIIOJHATHE OCHOBHBIC PACUCTHI 3JICMCHTOB THAPONPUBOAA U MPOBOAUTH
aHaJInu3 €ro paGOTBI;
— CTPOUTH MNPHUHIUIIHAIBHBIC THAPABINYCCKUC, IMHCBMATHUYCCKHUE H OJICK-
TPUICCKHUEC CXCMBI THAPOIPUBOIOOB,
BJ'IaI[eTL — HaBbIKaMM aHaJIM3a TCXHOJOIMYCCKHUX IMPOLECCCOB, (byHKL[I/IOHaJ'IBHBIX

CXEM THIPONPHUBOJIA,

HAaBBIKAMH IIOCTPOEHUS NPUHLUUIHUAIBHBIX CXEM T'MIPABIMYECKUX IIPUBO-
NOB;

HAaBbIKAMM YTECHHUs ¥ aHAJIN3A DJIEKTPOTUIPABINYECKUX CXEM IIPUBOJOB







4 CTpyKTYypa M coJiepKaHue IUCHUIINHBI (MOIYJIs1)

OO01mast TpyA0eMKOCTh TUCIUTIINHBI COCTABIACT 4 3a4eTHBIX equHul] 144 akas. 4yacos:
— KoHTakTHas padora —10,6 akan. 4acos:
—ayauTopHas — 8 akaJl. 4acos;

— BHeayauTopHas — 2,6 akaj. 4acoB
—camocrosTensHas pabota — 124,7 yacos;
— MOJTrOTOBKA K K3aMeHy — 8,7 akaj. yaca

AynuTopHas
KOHTaKTHas paboTa

Bun camocrosTeapHoNn
paboThI
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1. Mexanuueckue xapakrepu- | 4 0,3 0,5 20 [Touck nononHuTeNnbHOM UH- |BxomHoe TectupoBanuu. 3a- |[1K-16
CTHKHU MAaIlIVH U MPUBOJIOB. (dbopMaruu 1o 3aJaHHOW TEMeE |IIKTa J1abopaTOpHOU paboThI
[ToaroroBka k naboparopro- |Nel.
MY 3aHSITHIO.
2 [InacTuHYaThle, MIECTEPEH- 0,4 0,5 0,5 21 [Touck nononuutenbHol uH- | TectupoBanue. 3ammra na- |[1K-16

HBIC 1 BUHTOBBIC T'HApOMaI-
HBL. YcrpoiictBo. Pabora. [lo-
CTOHMHCTBA U HEJOCTATKHU.

(dbopmaruu 1o 3aJaHHON TeMe
[MoaroroBka naboparopHomy
3aHsATHIO. PaboTa ¢ KoMIbIO-
TEPHBIMU 00YUYAIOITUMHU TPO-
rpaMMaMH.
Pacyer mapameTpoB mecTe-
PEHHOT'0 Hacoca.

OoparopHOi paboThI No2 .
Cnauda pacueTa 1mecTepeHHO-
ro Hacoca..




3. PaguanbHble OpITHEBBIE 4 0,4 1/0,51 0,5 20 [Touck monosuutensHol MH- | TectupoBanue. 3ammura na- |I[1K-16
TUIPOMAIITUHBI U UX PacueT dbopMaruu 1o 3ajaHHON Te- |  OopaTopHOii paboTsl Ne3,
Me. Cnaua pacuera paauaibHO-
PaboTta ¢ KOMIIBIOTEPHBIMH | MOPUTHEBOW TUAPOMAITUHBI
00y4aromuMHu POrpaMMaMH.
IloaroroBka k nmaboparop-
HOMY 3aHATHIO. Pacuér paau-
QJIbHO-TIOPILIHEBOU T'UAPO-
MaIlluHBI.
4. AxcuanpHble TOpIIHEBbIE |4 0,3 1/0,51 21 [Touck nonomuuTenbHOM HH- | TectupoBanue. Caaua pacue- |[1K-16
THJIPOMAIIIMHBI U UX PACUET (dbopmaruu 1o 3aJaHHOM TeME | Ta paJuaIbHO-IIOPITHEBON
[ToaroroBka k 1abOpPaTOPHO- THIPOMAIITUHBI
MY 3aHSITHIO.
5. O0beMHbIe TUIpOABUTATENN |4 0,3 0,5 0,5 21 [Touck momomuuTenbHOM HH- | TectupoBanwue. 3amuTta na- |[1K-16
U UX pacyer. (dhopmarnu mo 3a1aHHOM Teme| OGopaTopHOit paboThl Ned;
[ToaroroBka k 1a00paTopHO-
My 3aHsTHIO. Pacder Bparia-
TEJIHHOTO THIPOIIPUBOJIA.
6. l'uapoaunamuueckue nepe- |4 0,3 0,5 0,5 21,7 |Ilouck nomonHutenbHoU UH- | Tectuposanme. Cnava koH- |I1K-16
Ja4H. dbopmariiu 1o 3a1aHHON TeMeE | TPOJILHOU PabOTHI O pacye-
Ty BpalaTeabHOT0 TUIPO-
MIPUBO/IA.
Hroro mo xypcy 2 4/21 2 1247 |koHCynbTaLIUU [1K-16
DK3aMeH
HToro nmo gucuumnjinue 2 421 2 1247 IK3aMeH TIK-16




4 (Oopa3oBarejibHbIe 1 HH(POPMALIMOHHBbIE TEXHOJIOTHH

Jlnst peanuzanuu MpeayCMOTPEHHBIX BHAOB y4eOHOW pabOTHI B KayeCTBE OOpa30BaATEIBHBIX
TEXHOJIOTHI B MPENoJaBaHUU JUCHUIUTMHBI «OCHOBBI (DYHKIIMOHUPOBAHUS THUIAPONPUBOIA» HC-
MOJIB3YIOTCS. MPAOUYUOHHAA, UHPOPMAUUOHHO-KOMMYHUKAUYUOHHAA 00paA306ameibHble MeXHOo-
aoz2ul.

1. TpagnuuoHHbIe 06pa3oBaTeJbHbIE TEXHOJOTHH OPHCHTUPYIOTCS HA OPTaHU3AIHIO 00-
Pa30BaTeIBLHOTO IMpoIiecca, MPEANOoJararlyro IPsIMYI0 TPAHCIIAIMIO 3HAHUHK OT IIPETo1aBaTels K
CTYJICHTY (IPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIHHO-HIITIOCTPATUBHBIX METOJIOB OOYUCHHS ).
VY4eOHas 1eITeIbHOCTh CTYICHTa HOCUT B TAKMX YCIIOBUSX, KaK IIPABUIIO, PEPOAYKTUBHBIN Xapak-
Tep.

Dopmbul yueOHbIX 3AHAMUI C UCNOTb30BAHUEM MPAOUYUOHHBIX MEXHOIOZUTL:

Nudopmarnimonnas JeKius — mocjieI0BaTeIbHOE U3JI0KEHUE MaTepuaia B JUCIUIUIMHAPHON
JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BEPOATLHBIMU CPEICTBAaMU (MOHOJIOT TIperno iaBare-
).

[TpakTHueckoe 3aHATHE, MOCBAIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUIN U HABBIKOB IO MPE.-
JIO’)KEHHOMY aJITOPUTMY.

2. WnHpopMauMOHHO-KOMMYHHMKALIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJIOTMU — OpPraHu3a-
1M 00pa30BaTEIBHOTO MPOIECCa, OCHOBAHHAS HA NMPUMEHECHHH CIICIIHAIM3UPOBAHHBIX IIPOrPaMM-
HBIX CPeJl M TEXHUYECKHUX CPEJICTB paOdOThI ¢ HH(pOpMAIHEH.

®opMbl YIEOHBIX 3aHATHI C UCTIOIB30BaHNEM WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHO-
JIOTHIA:

Jlexuusi-Bu3yanu3anus — U3J0KEHUE COACPKaHUS COMTPOBOXKIAETCS Mpe3eHTauen (JeMOH-
cTparuei yueOHbIX MaTepHUaiOB, MIPEACTABICHHBIX B PA3JIMUHBIX 3HAKOBBIX CUCTEMaX, B T.4. UJLIIO-
CTPaTUBHBIX, TpaUUECKUX, ayU0- U BUICOMATEPHUATIOB

[Tepenaya HEOOXOIUMBIX TEOPETUUECKUX 3HAHUHN U (OPMUPOBAHKE OCHOBHBIX MpE/ICTaBIe-
HUN 1Mo Kypcy «OCHOBBI (DYHKIMOHHPOBAHUS THUAPOMPUBOJA» IMPOUCXOTUT C HCIIOJIB30BAHUEM
MYyJIBTUMEAUHHOTO 000PyI0BaHUS.

Jlns mpoBeneHUs: JEKIMOHHBIX 3aHSATHH MCIONB3YeTCs MPEe3eHTAIlMOHHOE O00O0pYyJOBaHHE

(poekTop, 9KpaH, HOYTOYK).

J171s BBITIOJIHEHUS J1aOOpaTOPHBIX PabOT UCTIONIB3YeTCs JIa0OPATOPHBINA MPAKTUKYM 110 MeXa-
HUKE JKUJIKOCTU U Ta3a, KOTOPBIN BKIIOYAET B Ce0s:

— y4yeOHO-mHKeHepHYyto nmporpamMmy FluidSim;
— y4eOHbIN CTeH] TuIponpuBoia Gupmsl Festo.

JIJist BBIIOJTHEHUST CAaMOCTOSITENILHBIX 33JJaHUI CTy/IeHTaM HEOOXOIUM MEepPCOHATBHBIA KOM-

MBIOTEP co cTaHaapTHBIM nakeToM Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOAMYECKOE 00ecIedeHre CAMOCTOATEIbHOI PadoThHI 00yYaIOLIUXCS
IlpumepHnulit nepeuens 1a60pamopHvIX3 padom:

JlabopaTopuas pa6ora Ne 1. O0bvemubIii Hacoc. HanopHsiii (nepenuBHO) kianad. ['unpasinye-
CKHe XapakTepucTUKu. OCOOEHHOCTH UX COBMECTHON pabOTHI.

JlabopaTopHas paGora Ne 2. YripaBieHue yCUIMEM HA UCIIOJIHUTEIBHOM MEXaHU3ME TUAPOINPHU-
BoJia. Kitanane! gaBieHus: HAOPHBINA U PEAYKIIMOHHBIMN.



JlabopaTopHast paGora Ne 3. YripaBieHne CKOPOCTBIO HCIIOJHUTEIBHOTO MeXaHu3Ma. Perynupye-
MBI IpOCCEIlb U PEryasaTop pacxona. ['uapaBindeckue XapakTepUCTUKH.

JladopaTopnasi padora Ne 4. YpaBieHue CKOPOCTbIO UCIIOJIHUTEILHOTO MexaHu3ma. {uddepen-
[MajgbHas CXeMa.
Ilpumepnuie 3a0anusn 011 NPAKMUYECKUX 3AHAMUIL

1. Crpykrypa rugpornpuBoaa. O603HaYeHUS MOJACUCTEM U 3JIeMeHTOB. [Topsmok n300pakeHus
TUIPOCXEM.

2. YrmpaiieHHE MOJIOKEHHEM BBIXOHOTO 3B€HA HCIIOTHUTEIBHOTO MEXaHU3Ma. 3allOpHbBIE U
HaIpaBJsoIue ruapoanmaparsl. Pacnipenenurenu 2/2, 3/2, 4/2,4/3. MomHnocTs npuBojaa. [Ipume-
PBI UCIIOJIb30BAHUS.

3. YmpaBieHue MoJio)KeHNEM BBIXOTHOTO 3BEHA HCIIOJHUTEIHLHOIO MEXaHU3Ma. 3allOpHbIE U
HampaBIsoNIIKe Tuapoannapatel. Pactipenenurens 4/3. I'mapozamok. [IpumMeps! ucoab30BaHusl.

4. VYupaiieHuE NOJ0KEHUEM BBIXOJIHOTO 3B€HA UCIIOJIHUTEILHOIO MEXaHU3Ma. 3allOpHBIE U
HAPAaBISAONIME TUApoannapatel. Jlorndyeckue 3a1adm.

5. VYmpapieHue yCHJIMEM Ha BBIXOJHOM 3BEHE UCIIOJIHUTEIBLHOIO MexaHu3Ma. Pacuet ruaponu-
JUHAPOB. Ycuine Ha mToKe. [ uapaBnudeckas MOIIHOCTE. [IpuMepsl HCTOIB30BaHUS.

6. IIpeoOpazoBanue gaBieHus Ha opiHe. CKUMAaeMOCTh XKUIKOCTH. Mcnonp3oBanne npeodpaso-
BaHUs JAaBJICHUS Ha MOPILIHE B pa00Te UCIOTHUTEIBHOTO MEXaHU3M ruiponpuBojaa. [Ipumeps uc-
10JIb30BAHUS.

7. Tloctpoenue auarpamMm (pyHKIHOHUPOBaHUS TuapocucTeM. uarpamma coctosuuii. JluarpamMmma
MepeMeIleHUH.

8. OcHOBHBIE THIPABINYECKHE TApAMETPHI: JABJICHUE U pacxo/. [ uapaBindeckue CompoTHBIIE-
Hus. [lotepu naBieHus B ruipocucTeMe.

9. OrpannveHue NMUKOBBIX TABICHUH B rUApOINIpUBOAax. Perynmupyromas anmapartypa. Hamopasie
KkJanaHel. TOpMO3HBIE KJIamaHbl.

IIpuMepHbIe KOHTPOJIbHBIE 3aJaHUS

1. T'mapaBianueckasi cxema, IpeACTaBICHHAsA

Ha PUCYHKE COCTOUT U3 00BEMHOTr0 Hacoca
1, punpTpa TOHKONW OYUCTKH 2, 30JI0THUKO-
BOT'O TUJpOpacnpeaenuTens 3, 00beMHOTo
TUAPOMOTOpA 4, PEryIUPYEMOTO JPOCCEIS
5, IpeIoXpaHUTEIbHOTO KilanaHa 6, Tua-
pobaka 7 1 MarucTpajabHOTO TPyOOIIpOBOIA
CyMMapHO# MPOTSHKEHHOCTRIO | = 8 M. BbI-
XOJIHOM BaJl THAPOMOTOPA Pa3BUBAET MaK-
CUMAJIbHBIN KPYTAIUNA MOMEHT M. max =
500 H*M npu MakcUMaabHOM 4acToTe
BparieHus Nmax = 2.5 06/c. PerynupoBanue
4acTOTHI BpallleHUs Baja THAPOMOTOPA
MPOU3BOUTCS C MOMOLIBIO ApOccens S.
BKJIFOUEHHOTO I10CJIEJOBATEIBHO Ha CJIUB-
HOM TPYyOOIIPOBOJIE.

IIpoBecTn pacyeTr rugpocucTEMbI M MOA00PATH 3JIEMEHTHI THAPONPHUBOAA.

(%)

I

Vs

}/7

2. Tlo ncxomHbIM JaHHBIM JUIS ABYX T'MJIPOCHCTEM, IOKAa3aHHBIX Ha PUCYHKE, ONPENIEIUTh CKO-
POCTHBIE U CHJIOBbIE MapaMeTphl ruapounausapa. Pesynbtarsl BHecTH B Ta0auIy. OObsic-
HUTb [TOJIYYCHHBIE PE3YIIbTaTHI.



Cxema 1

Cxema 2

[Ipsamoit xon

OOpatHbIN X011 [Ipsimoit xon

OOpatHbBIN X0

[uamerp nopui-
Ha D, Mmm

Juamerp mroka
d, Mmm

JlaBiaeHue HO-
MMHAaJIBHOE P,
MIlIa

HomunansHbIi
pacxon Q, J1/MuH

ILnomane
MOPIIHEBOM IMO-
JIOCTH, SII

IInomanp mro-
KOBO# ITOJIOCTH,
St

CxopocTh mTOKa
V, M/c

VYcunue Ha mTo-
ke F, H

XEMA 1

nparod xod

n

s

oopamHsi Xod

[lpedoxpaumensHsii

Kana
|

U g

Dacrpeaenumesb

o0pameid Kaanay

XEMA 2

npamou xod l

oopamvsi Xo0

Pacrpegenumess

10



7 OueHoYHBbIE CPeACTBA /IJIsl MPOBeAeHHUs IPOMEKYTOUHOI aTTeCTAlUH
a) [lnannpyemble pe3y/ibTaThl 00yUeHHsI H OLIEHOYHBIE CPEICTBA [IJIA IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNH:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

OrneHOYHBIC CPEICTBA

IIK-16 -roToBHOCTHI0 BBINOJIHATH JKCIIEPUMEHTAIbHbIE U J1a00paTOPHbIe HCCIeI0BAHUS, HHTEPIPEeTHPOBATH MOJIyUYeHHbIE pPe3yJibTaThl,
COCTABJIAITH U 3aIIUIIATH OTYETHI

3HaTe

OCHOBHBIE ONPEJEICHUS U MOHSITUS 10
JUCLUIUINHE HA YPOBHE OCBOCHMS Mare-
puana, IpeaCTaBI€HHOTO Ha ayJIUTOPHBIX
3aHATUAX

TUIIOBBIE MAKEThI MPUKJIAJHBIX IPOrpaMM
aHanmu3a paboThl THJIPO- MU IHEBMOCH-
CTEM;
OCHOBHBIE
CHUCTEM;
OPUHIUNBI pabOThl, TEXHUYECKHE Xapak-
TEPUCTUKH, KOHCTPYKTHBHBIE OCOOEHHO-
CTH pa3palbaThIBa€MbIX M HCIIOJIb3YEMbIX
CPEICTB TUAPO- U THEBMOIIPUBO/IOB

arrmaparbl THAPABIMYCCKUX

Hepeuenb meopemudecKux 60npoCco6 K IK3ameny:

PobhdE

o

©oo~No

11.

12.
13.

14.
15.

Kakas rupaBinuyeckast MallliHa Ha3bIBAE€TCSl HACOCOM?

B uem 3akitouyaercs NpuHIUN JEHCTBUS 00BEMHOIO Hacoca?

Pabora ki1anaHHOH cuCTeMbI paclpeieeHusl.

KunemaTtnueckue 3aBHCHMOCTH AJI1 ABUJKCHUSA NOPHIHA W 3aKOH HM3MCHC-
HUS MOAAYH.

HepaBHOMepHOCTB nogavyu MnmopmHEBBIX HACOCOB M METOJbI UX BBIpaBHHBA-
HUS.

WNupukaropHas muarpaMMa IOpITHEBOTO Hacoca.

KaBuraius B MopIHeBbIX HACOCAX.

[IpsimoeicTBYIOIIME HACOCHI.

XapakTepUCTUKU POTOPHBIX HacOocoB. KakoBBbI JOCTOMHCTBA M HEIOCTATKU
MOPITHEBLIX MECCTCPCHHBIX U INIACTUHYATBIX HacocoB?

. KakoBnr CXO0ACTBA U OTIIMYUA PAAUAIIBHO — HNOPIIHEBBIX W AKCHUAJIBHO —

MOPLIHEBBIX HACOCOB?

UYro Ha3zbIBaeTCs paboynMM 00bEMOM Hacoca, B KaKMX €AMHUIAX OH U3Mepsi-
ercs?

Yo Takoe KOMIIPECCHSI JKUIKOCTH B IECTEPEHHOM Hacoce?

OTHOIICHNEM KaKUX BEJIMYUH SIBIIAETCS OOBEMHBIA, MEXaHHMUECKHH, THI-
paBnuueckuid u noansiii KI1/] Hacocos?

Kakumu cnocobamu peryaupyroT nojaud 00beMHBIX HaCOCOB?

Korna npuMeHsIOT THAPOLWIMHAPH! ¢ OJHOCTOPOHHMM M JBYCTOPOHHUM
ITOKOM?




CTpyKTypHBIi
JJIEMEHT

KOMIICTCHII U

[TnanupyemMble pe3ynbTaThl 00yIeHUS

OneHouHble CpeacTBa

16.

17.

18.

19.

20.

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

Uto yuuThIBaeTcs OOBEMHBIM, THIApaBIMYECKUM M MexaHndeckum KIIJI
TUAPOLUIUHApA?

B xakom HampaBieHUH MOpIIEHb OyIET ABUTAThCS OBICTPEE U MOUYEMY, ECIIH
OyIyT MOJIaBaThCs OJMHAKOBBIE PACXOJbI pab0YeH KUIKOCTH B IITOKOBYIO
Y B IOPIIHEBYIO MOJIOCTh U HepeHIINaTbHOTO THAPOIMINHApPA?

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

Kaxkoe BnusiHue Ha paboTy 00BEMHOrO TUAPOABUIATENS OKAa3bIBae€T MPOTH-
BOJaBJIeHUE?

NunukaTopHas auarpamMma M OajaHC SHEPTHMH POTOPHO- MOPIIHEBBIX THJI-
pOMaIIIH.

PerynupoBanue poTOpHO-TIOPIIHEBBIX MAIITKH.

KaButanus B pOTOPHONOPIIIHEBBIX MaIlIMHAX.

OObeMHbIe THAPOABUTATENN U UX KIIACCU(PUKALIUS.

[ToBOpOTHBIE TUIPOIBUTATEIH.

Kak xnaccudunmpyrores kiianansl JaBICHUS

JIy1st 94ero MpUMEHSIOTCSL PeAyKIITHOHHBIC, OOpaTHBIE MEPETUBHBIE U MPEI0-
XpaHUTEJIbHbIE KJIallaHbl?

YMmeTs

KOPPEKTHO BBIPAKATH MOJOKEHUS TPE]-
METHOM 00J1aCTH 3HAHHUHI

BBITIOJIHATH OCHOBHBIE PACUEThl 3JIEMEH-
TOB TUAPOINPHUBOAA U MPOBOJUTH AHAINU3
ero paboThI;

CTPOUTH TNPUHLUNHUAIIBHBIE THApPaBIUYE-
CKHE, THEBMAaTUYECKUE U DJIEKTPUUYECKUE
CXEMBI IIPUBO/JIOB;

IIpakTH4Yeckoe 3a1aHue

1. Jlns npedoxpanenus om nOAOMKU INEKMPULECKO20 08Ueamesi npu-
6004 UeK0B80l OpOOUNKU NPedsloNCeHO 8 CUNLO8YI0 UYenb nepeoayu
Kpymsiuje2o MOMEHMA SK0UUms 2uopomy@dmy. /s 3a0annvlx 3Ha-
YeHULl MOWHOCMU SNIEKMPUYECKO20 08UaAMeNsl, YUcia e2o 000pomos
paccuumatime napamempol euopomy@mel. Iloxkaxcume na epaghuxe
OCHOBHbLE XAPAKMEPUCMUKU 2UOPONepeOayll.

2. Paspabomamo cuopasiuueckyro cxemy dozamopa. Ilpoyecc dosupo-
sanus ("omxpuims" u "3axpeims") dondcen bviMb GLINOIHEH NOCPEO-
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CTpyKTypHBIi
JJIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3yabTaTbl 00ydeHUs OueHouHbIE CpeACTBA

cmeom wubepa, npueoOUMo20 om 2UOPasIULecKko2o npueood. I11po-
yecc 3akpvlmusi wubepa 00nHCeH UMemb CPAGHUMENbHO BbICOKVIO
CKOpOCMb, KAK U Npu npoyecce OmKpvl8anus. YnpagieHue 31eKkmpu-
yeckoe. B600 cuenana ons "omkpeims" u "3axkpeims" ocywecmens-
emcst nOCcpeoCmeomM KHONKU PYUHO20 YNPABLeHUs.

3aoanue:
a) Hauepmums cudpasnuueckyro cxemy;,
6)Hauepmumu s1exkmpocxemy;

8) Cobpams Ha cmenoe sapuanm 2uopo-31eKmpocxembi.
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CTpyKTypHBIi

[Tnanupyembie pe3yabTaThl O0ydeHUs

OneHouHble CpeacTBa

DJIEMEHT
KOMIIETEHITUH
BrnaneTs HaBBIKaMH  aHaJIM3a TEXHOJOTMYCCKHUX quHKLI,HH 1 ﬂﬂﬂ 300AHHO020 3HAYCHUSA
mponeccos, q)YHKL[I/IOHaHBHBIX CXEM T'un- TOPMOMKEHMWA MOMEHMA U CKOPOCMU 6PAUYEHUS
OIIPHUBOJIA .
polpusoa, B & NnOBOPOMHOU NAAMPOPMbL
HaBBIKAMH NTOCTPOCHUS MPUHIUITAAIIBHBIX
IKCKABAMOPA C U38ECHHbIM
CXEM T'HAPABINYECKUX IPUBOJIOB; A . ’fé‘ . A P
HAaBBIKAMH YTCHHSI M aHAIH3a 3JIEKTPO- - 30 Bap MOMEHMOM UHEPYUU
TUJIPABINYECKUX CXEM THIPONPUBOJIOB L'r'-} paspabomame 2UOPEIULECKYIO
| EP + 306ap cxemy npusooa. Paccuumamo u
& A nooobpamev OCHOBHbIE €20
B /1eMeHMMb.
2. Ilpu nepemewjenuu 601b1UX

(cm. puc.).

MAcc 603HUKAIOM OZPOMHbLE
cunvl unepyuu. Jnsa eauenus
UHEPYUOHHBIX HASPY30K
(nosopomnas niamegpopma
IKCKABAMOPA, MENeHCKA
npomxoswa MHJI3, u m.n.)
UCNONBL3YIOM HANOPHbIE KILANAHbL

Menosenno bonvuiue maccovl HEBOIMONCHO HU pasocnamos, Hu

ocmanosums. Tax npu pascode, Hanpumep, nocjie 6KJI04YeHUsl

pacnpedenumerisi HAcoc 6y0em npo2oHAMb HCUOKOCHb K MOMOPY HCECMKO
coeOuHenHoMy ¢ niamghopmot sxckagamopa. Tak kax niamgopma

MeONleHHO Habupaem cKopoCmb, Mo MOmMop He 0yoem ycnesams

nponycKkamo HUOKoCms uepes ceos. B noosoosawetl emeu 6yoem
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CTpyKTypHBIi
JJIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3yabTaTbl 00ydeHUs OueHouHbIE CpeACTBA

nosvluamvcsl 0asieHue, a 8 omeoosauell yoem oopaz08vi8aAMbCs
paspsicenue. Eciu nepenao oasnenuii 6yoem doavute 30 bap, cpabomaem
00UH U3 HANOPHBIX KIANAHO8 U NPONYCMUM yepe3 cebs HCUOKOCb, NO2ACUE
Hakonuewiytocs snepeuto. To dce camoe npoucxooum u npu mopmodxicenuu. B
IMOM Cyuae MOmop pabomaem 6 pexcume Hacocd.

Yraorcume:

a. Kak 0nsa 0anHoll cxembl 2UOpOnpuU8o0a HACMpPOUMs HANOPHble KIANAaHbl HA
30 6ap?

b. s weco nyacnvr obpamuvie xnanana 6 dannoii cxeme?

C. Paspabomaiime anzopumm HacCmpouKu Kiananos!

15




0) [lopsinok npoBeIeHUsI MPOMEKYTOYHOMH aTTeCTANMHU, IOKA3ATEJN U KPUTEPHH Olle-
HHUBAHHUIA:

[TpomesxyTounas arrectanus no auciuiuimae «OCHOBBI (DYHKIIHOHHUPOBAHUS THIPOIIPHUBOJIA
BKITIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHSI 00YUAOIIMMUCS
3HAHW, ¥ PAKTHYECKUE 3aJIaH¥s], BBISIBIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BlIaJie-
HUH, MPOBOIUTCS B OpME IK3aMeHa.

DK3aMeH 10 JaHHOW TUCHIUILIMHE TPOBOJIUTCS B YCTHOHM (hOpMeE 1O SK3aMEHAIMOHHBIM Ouie-
TaM, KXl U3 KOTOPHIX BKIIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO MPAKTUUYECKOE 3aaHuE.

MeTtoauyeckue peKoOMeHIANHU 1JIsl TOATOTOBKH K 3K3aMeHYy

[Tpu mOATOTOBKE K 3K3aMEHY Y CTYACHTA JIOJDKCH OBITh XOPOIIUH YYCOHUK MIIM KOHCIICKT JIH-
TepaTyphbl, MPOYUTAHHON IO YKAa3aHUIO TpEnojaBareis B TeUeHUEe cemectpa. KoHcnekTupoBaHue
JIOJDKHO OCYILECTBIISATHCS O0YUYAIONIMMCS TOJIBKO JIUIIb CAaMOCTOSTENBHO. [IpocMOTp COOCTBEHHBIX
KOHCIICKTOB ITO3BOJISICT O0ydaromeMycsi OBICTPO BOCCTAaHABJIMBATH B MAMSITH COJIEPKaHUE HCTOY-
HHUKA.

B Hauane ciemyeT mpocMOTpPETh BECh MaTepHal MO CIaBaeMOW JUCIUIUIMHE, OTMETHTD IS
ce0s TpyaHbie Bonpockl. O0s3aTeNIbHO B HUX pa3odpathes. B 3akimoueHue eme pas menecoodpazHo
MOBTOPUTH OCHOBHBIC ITOJIOKEHUS, UCTIONB3YS IPU 3TOM OMOPHBIC KOHCHEKTHI JeKuid. [Ipu aTomMm
HYXXHO 00paTuTh 0c000€ BHUMAHHE HA TEMbI YY€OHBIX 3aHSTUH, MPOIYIICHHBIX CTYJACHTOM I10 pa3-
HBIM TIPUYHHAM.

[Tpu moAroToBKe K 3K3aMEHY HEOOXOJUMO TIOBTOPATH MPOMICHHBIN MaTepHall B CTPOrOM CO-
OTBETCTBUU C Y4eOHOU paboueil mporpamMmoi TUCHUIUIMHEI, TPUMEPHBIM MepedHeM y4eOHBIX BO-
IMMPOCOB, BEIHOCAIIINXCA HAa 9K3aMCH U COACPKAIINUXCA B I[aHHOI\/JI mporpamMmme.

Ecnu B miporiecce caMOCTOATENBHOM pabOTHl Ha/l M3ydEeHHEM TEOPETHYECKOTO MaTepralia Win
P PEIICHUU 3a/1a4 Y CTYJACHTa BO3HUKAIOT BOMPOCHI, Pa3pelIuTh KOTOPHIE CAMOCTOSATEIHHO HE
yaercsi, He0OX0UMO OOpaTUTHCS K IMPETOaBaTelio JUIS TOJYyYeHHUS y HETO pa3bsCHEHUH WIH
yKazaHuii. B cBomx Bompocax CTYAEHT JOJKEH YeTKO BBIPa3uTh, B YEM OH HCIBITHIBAET 3aTPYyAHE-
HUS, XapaKTep 3TOro 3aTpyAHEHUS. 3a KOHCYIbTAllMel cienyeT oOpamaThCcs U B CIy4ae, €Clu BO3-
HUKHYT COMHEHHS B IPAaBUILHOCTH OTBETOB Ha BOMIPOCHI CAMOIIPOBEPKHU.

Iloxazamenu u Kpumepuu oUeHUEAHUA:
— Ha OLIEHKY «OTJIH4YHO» (5 6ayioB) — 00yJaronuiicss JeMOHCTPUPYET BBICOKUI YpPOBEHb c(HOpMU-

POBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE Y4eOHOTO Mate-
puaia, CBOOOIHO BBITIOJIHSET MPAKTHUECKHUE 3a/JaHuUsI, CBOOOIHO ONEPUPYET 3HAHUSAMHU, YMEHUSIMU,
MPUMEHSIET UX B CUTYallUSIX MOBBIIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuiicss AEMOHCTPUPYET CPEAHUN ypOBEHBb CHOPMUPO-
BaHHOCTH KOMITETEHITHI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMTYCKAIOTCSI HE3HAUYNTEIIBHBIC
OIMOKH, HETOYHOCTH, 3aTPYTHEHUS TP aHATATHICCKUX OTIEPaIUsX, IEPEHOCE 3HAHUN M YMCHHIA
Ha HOBBIE, HECTAaHAPTHBIC CUTYAITHH.

— Ha OIEHKY «y/J0BJeTBOPUTEILHO» (3 Oanna) — o0ydaronuiicss JIeMOHCTPUPYET OPOTOBBIN ypo-
BEHb C(HOPMUPOBAHHOCTH KOMITETEHITUI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUSTHI TOMYCKAIOTCS OIINO-
KU, TIPOSIBIISIETCS] OTCYTCTBUE OT/IENbHBIX 3HAHHIA, YMEHUH, HABBIKOB, 00YYaIOIINNACS UCTIBITHIBACT
3HAUUTENbHBIE 3aTPYAHCHUS [IPH ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMU MIPH UX TIEPEHOCE HA HO-
BbIC CUTYAaIIHH.
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— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oaria) — o0ydJaromuiicss AEMOHCTPUPYET 3HAHUS HE 00-
aee 20% TeopeTHUecKoro MaTepuaa, JOMycKaeT CylIeCTBEHHbIE OIIMOKY, HE MOXKET MOKa3aTh UH-
TEJJICKTYaJIbHBIE HABBIKK PELICHHUS POCTHIX 33/1a4.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» (1 Oaint) — oOyyaromuiicss He MOKET MMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BENICHHS U 0OBSICHEHUS] MH(OPMAIIHH, HE MOXKET IMOKA3aTh MHTEIJICKTYaJIbHBIC
HaBBIKH PEUICHUS IPOCTHIX 3ajad.

8 YueoHo-MeTonM4YecKkoe U HHGOpManMOHHOe o0ecrevyeHne TUCIMIIIMHBI
a) OcHoBHas IMTEpaTypa

1. Kombra A.Jl., UBanoB C.A., Tounmnkun B.B., ®unaroB A.M., 3anopoxusiii B.Jl., Barun
B.C. OcHoOBBI (hYHKIIMOHHPOBAHUS THUAPABIUUYECKHX CUCTEM METaTypruveckoro obopy-
JnoBaHus: yue0. mocodue. Marnutoropck: M3n-Bo MarHutoropck. roc. T€XH. yH-Ta HM.
[""N.Hocoga, 2011. - 197 c. (monmymeno YMO no o6pa3oBaHUIO B 00JaCTH METAJUTYPrUu B
KauecTBE y4eOHOr0 TOCOOMSI /IS CTYACHTOB BBICIITNX YYCOHBIX 3aBEJCHUM, 00yJarONUXCs
o cnenuanbHocTi «MeTaTypruueckue MamuHel U obopynoBanue»). ISBN 978-5-9967-

0224-4.

2. Touumnkun B.B., ®unaroB A.M., UBanoB C.A., Unuenes H.A., Koasra A.Jl., Barun B.C.
HccnenoBanue pabOThl U XapaKTEPUCTHK SJIEMEHTOB THUAPONPUBOIA METAILTYPrUYECKUX
MaluH: yded. mocobue. Maruuroropck: M3n-Bo MarHutoropck. roc. TEXH. YH-Ta HM.
[""".Hocoga, 2014. - 207 c. (momymeno YMO no o6pa3zoBaHuio B 00JaCTH METAJUTYPTUU B
KauecTBe y4eOHOTO MOCOOUSs I CTYJIEHTOB BBICIIUX YUCOHBIX 3aBEJICHUN, O0yJarOIINXCS

o crienuaibHOCTH «MeTauTypruueckue MalmHbl U o0opynoBanue»). ISBN 978-5-9967-
0451-4.

0) lonosiHUTeILHAS JIUTEPATypa:

1. ®unaroB A.M., Touunkun B.B. IIHeBMOmpuBOI ¥ MHEBMOABTOMATHKAa IOABEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX M JOPOKHBIX MalluH. Y4ed. mocoOue. MarHuToropck:
'Oy BIIO «MI'TY», 2006. 186 c.

2. borgan H B. I'mnponHeBMOaBTOMaTHKA M THIPONPUBOL MOOMIIBHBIX MalIuH. [IHeBMaTHue-
CKHE U TUApaBInueckue cucremsl. — Munck: U3a-so bemapycs, 2002. — 192 c.

3. Amnexcees ['.B. Bupryanbhslii 1abopaTOpHbIi IpakTUKYM 1O Kypcy «OCHOBBI THIPOIIPUBO-
nay. — CI16.: TUOP/L, 2007. -152c¢.

4. T.M. bamra, C.C. Pynnes, b.b. Hekpacos, O.B. Baitbaxos, FO.JI. Kupumnosckuii [lon pex.
npod. T.M. bamte! ['uapasinka, TuapaBInyecKue MallIMHbI U THAPABINYECKUE TPUBOJIBL. —
M.: Mammmnoctpoenue, 1970. — 503 c.

5. Teitep B.I'. ,lymun B.C. ;3aps A. H. , 'mapasnuka u ruaponpuBon . —M.: Henpa,1991. —
331c.

6. Bwibaep S.M., Koanes S1.T., Hekpacos b.b. CripaBouHOe mocoOue 1o rupaBiIvKe, TH/I-
poMalIMHaMm U ruaponpusBoaaM. — MH.: Beicias mkona, 1985. -382c¢., ui.

7. Kosansb I1.B. I'mapaBnuka u rugpornpuBo. YuebHuk ais Bys3os. - M.: MamuHocTpoeHue.
1979 319 c.

8. 3amauyHWK TMO THApaBIWKE, THUAPOMAIIMHAM W TUAponpuBoxy/ YdeOHWK mius By3o0B.
b.b.Hekpacos u np. M.: Beicias mxkosna. 1989. — 192 c.
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9. CsemmnnkoB B.K., YcoB A.A. Cranounsie ruapornpuBosl. CrpaBoyHuK. --M.: MammHo-
ctpoenne, -2008.-6 12 c. CemnukoB B.K. I'mapooGopynoBanne: MexayHapoIHbBIN cIipa-
BouHuk. T. 1 —M.: U1] Texundopm, 2001. -359c¢.

10. JLIL. ITocnenoB ['mapaBiuka U THAPONPHUBO: YICOHUK 111 TeXHUKYMOB.— M.: Henpa,1989.
-118c.

11. ABTomaTu3anmsi B TPOMBIIUICHHOCTH [TeKCT]: exeMecsyHbIi Hay4HO -TEXHHUYECKUH H
MPOU3BOJICTBEHHBIN KypHAI. - M.: OO0 U3narensckuii noM «MHPOABTOMATH3AIUS

B) MeToanuyeckue yKazaHusi:

1. Touwmnkun B.B., ®unaroB A.M., 3anopoxusiii B.JI., UBanoB C.A., Konsra A.Jl., Baruu
B.C. OcHoBbI (hYHKIIMOHHPOBAHUS TUAPABIUYECKHX CUCTEM METaTypruveckoro obopy-
noBanusi. JIabopaTopHBIN MPaKTHKYM I10 THIPONPUBOY M THIPOABTOMATHKE. Y4el. moco-
6ue. Marauroropck: M3n-Bo Marauroropck. roc. Texs. yu-ta um. I.M.Hocoga, 2009. - 105
c. (monymeno YMO mo o0pa3oBaHHIO B 00JaCTH METAJUTYPrHH B KadecTBE y4eOHOTro Io-
coOusl JUIsl CTYACHTOB BBICIIMX YYEOHBIX 3aBEJCHUH, O0y4aromMXCs MO CHEIHATIbHOCTH
«Metamrypruueckue MamiHabl 1 00opynoBanue»). ISBN 978-5-9967-0085-1.

2. Manko E.1O., YcoB U.T'. 'mapasiuka u ruponHEBMONPUBOI: METOINICCKUE YKa3aHHS K
KOHTPOJIbHBIM paboTaM AJisi cTyaeHToB Hampasienuid 190100, 150400, 150900 u cneunans-
Hocreit 190205, 260301, 260303, 151001, 150400 Bcex Gpopm oOyueHUs. [DIEKTPOHHBII
pecypc], Marautoropck: ®I'6OY BIIO « MI'TVY», 2012.

3. Toumnkuu B.B., Marko E.1O. 'mnpasnuka u rugponpuBoa 3a1a4HuK JJIs CTYJICHTOB CITe-
nuanbHocTH 170900. Marnutoropck: MI'TY, 2004. 41 c.

r) Ilporpammuoe o0ecnieuenne 1 HTEepHeT-pecypceb:
IMporpammuoe o6ecniedenue: Festo Didactic mporpamma FluidSIM Hydravlic V 4.0.
BupTtyanpHbiii 1a00paTOPHBIN MPAKTUKYM 110 Kypcy «OCHOBBI THIPOIIPHUBOIAY.
HNHTepHeT-pecypcebl:
e TocynapctBeHHas myOinM4Has Hay4yHO-TeXHUYeckas OuOnmmuoreka Poccum [DneKTpOHHBINA pe-
cypc]. — Pexxum moctyna: http//www.gpntb.ru, ceo6oaubrit — 3ari. C skpana. — 53. pyc., aHIIL.
e C(Crynenueckas 6nbauoTeka [ DIeKTpOHHBIHN pecypc]. — Pexum pocrymna:
http//www.libstudents.ru, ceo6oaubiit — 3ari. C skpana. — 3. pyc., aHrL.
e bubmuoreka ®I'BOY BIIO «MI'TY» [OnekrponHslii pecypc]. — Pexum nocryna:
http//www.magtu.ru, ceo6oaubrit — 3ari. C skpana. — S13. pyc.

e Poccuiickas rocynapcrBerHas oubnuorexa Poccuu [Dnexrponnsiii pecypce]. —/ Llentp undopm.
texnosoruii PI'B; pen. Bnacenko T.B.; Web-macrep Kosznosa H.B. — Dnekrpon. gan. — M.: Poc.
roc. 0-ka, 1997. - Pexxum pocryna: http//www.rsl.ru, ceoboausiii — 3ari. C skpana. — 53. pyc.,
aHTII.

. OTKpbIii noctyn K By3oBcko ObBC WMsparenbctBo «JlaHb», pexum pocryna:
http://e.lanbook.com/ (orosop ot 01.02.2012 Ne K-24-12; norosop ot 01.02.2011 Ne K-12-11),
a Taxxe M3narenscTBo
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUNINHBI

[Tpu uTeHUM JNEKIHiA U POBEICHUHN JTa0OPATOPHBIX, MPAKTUYECKUX padOT:

1. YyeOHuble GHIBMBI IO JIEMEHTaM TUAPOTIPUBOA U IPUHIUITY UX PAOOTHI.

2. KommnproTepHble MporpaMMsl 10 THAPO U MHEBMONpHBOAY (Gupmer «dectoy
FluidSim-H u FluidSim-P.

3. T'mapaBnuueckue cTeHIbI GUpMbI «FESTOY.

IlepeyeHb yueOHO-MeTOANYECKUX MATEPHUAJIOB U CPEICTB 00yUYeHH s

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarnieHue ayJIuTOpHu

JlexunoHHas ayauropus

MynbTUMEAUITHBIE CPEACTBA XPAHECHHUS, IIEpeJaul U Mpes-
CTaBJICHUs HH(OpMALIUU.

KoMnbrorepHslii knacc

[Mepconanbhbie kKommbloTepsl ¢ naketom MS Office,
Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ Bbix0710M B IHTEpHET U C JJOCTYIIOM B DJICKTPOHHYIO
UH(OPMAIIOHHO-00Pa30BATEIBHYIO CPE/ly YHHBEPCUTETA

Jlaboparopus ruAponpuBoIa U CH-
CTEM YIpaBJICHHS

I'mapaBnuueckue cTeH bl

Aynuropuu Ui CaMOCTOSITEIbHON
paboOTHI: KOMITBIOTEPHBIC KIIACCHI;
YHUTaIbHBIC 3aJI6I OUOJINOTEKH

[Mepconanbhbie KomIblOTephI ¢ makerom MS Office, Bbixo-
10M B IHTEpHET ¥ ¢ JOCTYIIOM B 3JICKTPOHHYIO HH(OpMa-
IIMOHHO-00Pa30BaTEIBHYIO Cpe/ly YHHBEPCHTETA
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