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Pabouas nporpamma cocraBnera na ocrose ®I'OC BO 1o crienmansrocts 21.05.04
['opnoe neno, yreepxaennoro npukazom MOuH PO or 17 okTs10pst 2016 r Ne 1298,

Pabouas niporpamma pacemoTpena u 0100peHa Ha 3ace/Ian|H Kadeaphl FOPHBIX MAIINH
1 TPAHCTTOPTHO-TEXHOJIOIHYECKIX KOMITIIEKCOB «27» stipapst 2017 r, npotokon Ne 7.
3ag. kadenpoit ~ JAJ1. Konbra/

Pabouas mporpamma onobpena MeToauMECKONH KOMUCCHElH MHCTHTYTA FOPHOTO jeiia i,
Tparcniopra «27» ¢espang 2017 r, npotokon Ne 9.
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JIMCT perucTpanuy U3MeHeHUH U 10NOJTHEHU

No Paznen Kparkoe conepxannen3mene- Hara. Ne [Tonnuce
/1 PTIJI (mo- HUSI/ TOTIOTHEHUS MPOTOKOJIa 3aB. Ka-
TyJIsT) 3aceaHus benpoit
Kadenpsbl
1 PII Axryanuzauus Bcex pasnaeinon PII 29.06.2016 1.
pOTOKOJI Ne2
2 | PII Axryanuzanus Bcex paszaenon PI1 28.09.2017 1.
pOTOKOJI Ne2
3 PII1 AxTtyanuzanus Bcex pazaenos PI1 07.09.2018 .
poTokoJI Nel
4 | PII Axrtyanuzanus Bcex pazaenon PI1 26.09.2019
pOTOKOJI Ne 2
5 Axryanuzanusi yaeOHO-METOAUYECKOTO U 01.09.2020 npo-

MH(OPMALIMOHHOTO 00€CTIEYeHH I TUCLUTIN -

ToxoJ1 Nel




1. leau ocBOeHUM AUCITUTIIUHBI

[lenbto OCBOEHMS AUCLMILIUMHBI SIBISIIOTCS: (POPMHpOBAHUE y CTYACHTOB 3HaHUM (yHna-
MEHTAJIBHBIX 3aKOHOB TMPABIMYECKOr0, THEBMAaTHYECKOTO MPHUBOJIOB U TMAPOITHEBMOABTOMATHKHI
Y UX IPUMEHEHUS IIPU PELICHUN WHKEHEPHBIX 33/1a4 B TOPHBIX ITPOU3BOCTBAX.

2.Mecro qucuuiiidHbl B cTpykrype OOII moaAroroBKu crnemuancra

Hucnumnnuna 51.B./IB.07.01 «'maponHEeBMONIPUBOI ¥ THIPOITHEBMOABTOMATHUKA TOPHBIX MAILINH»
BXOJIUT B BapHaTBHYIO 4acTh Osioka 1 0Opa3oBaTeabHON MPOrpaMMBl.

Jyist n3ydeHus TMCUUIUIMHBI He0OX0 UMbl 3HaHUS (YMEHHUS, BIaACHUS), CPOPMUPOBAHHBIC B pe-
3ynbTaTe U3Y4YEeHUs TUCHUIUINH «Bbicias maremaruka», «@usuka», « TeopeTnueckas MEXaHUKa,
«CornpoTuBiieHHE MaTepuanoBy, «[ napoMexaHuka», « IEKTPOTEXHUKa», «OCHOBBI AIEKTPOHUKH,»
«["opHBIE MALIUHBI.

3HaHus (yMEHHUs], BJIaJICHHs), IOJydeHHbIE IPU U3YYEHUU JaHHOW JUCHMILIMHBI Oy IyT HE0O0X0 M-
MBI [IpU U3y4EHUU AUCUUIIINH «KOHCTpyHpoBaHUE TOPHBIX MalIMH U 000py0BaHus», «I opHbIE
MalIuHbl U 000pyaoBaHue», «CTallnOHAPHbIE MAILIUHBD).

3 Komnerenuunu odyyaromerocsi, Gopmupyembie B pe3yJbTaTe OCBOEHHUS TUCHMILIHHBI
U IJIAHHPYeMble pe3yJibTaThl 00yUeHust

N3yuenne mucuMIuiMHbBl HampaBjieHO Ha (GOPMUPOBAHHE M Pa3BUTHE MPOGECCHOHATBHBIX KOMIIE-
TEHIINM:

CTpyKTYpHBIHN 3JIEMEHT

IImanupyemsble pe3yiabpTaThl OO YUEHUS
KOMITCTEHITUHI py! pesy. y4

IIK-16 - roTOBHOCTHI0O BBINOJHATH IKCIEPUMEHTAIbHbIE M JA00PATOPHbIE HCC/Ie0BAHUS,
HHTEPIPETHPOBATH MOJYYEHHBIE Pe3YJIbTaThl, COCTABJIATH M 3alMINATH 0TYEThl

3HaTh: —  OIpeAeNeHNs, TOHATHUS, IIPaBUJIa U IPOLECCHI 110 JUCIH-
IIJIMHE HAa YPOBHE OCBOEHUS MaTepHaa, peACTaBICHHO-
ro Ha ayJUTOPHBIX 3aHATUAX C JOMOJHUTEIbHBIM HC-
II0JIb30BAHMEM OCHOBHOM U JOIIOJHUTEIBHON JIUTEPATY-
PBI, a TAK)Ke MYTEM HCIIOIb30BAHUS BO3MOKHOCTEN HH-
(hopmMaIrmoHHOM cpeipl

YMeTh: — paszpalaThiBaTh NMPUHIMIHAIBHBIE THIPO- U ITHEBMOCXEMBI C
HCIO0JIb30BAHUEM IPONOPLUUOHATILHOW TEXHUKH, ONPEIEINIAThH
napaMeTpbl U XapaKTEPUCTUKU AIIEKTPOITHEBMATHUECKUX U
AJIEKTPOTUJIPABIMYECKUX AIlIapaToB;

— KOPPEKTHO BbIpaKaTh U apryMEHTHUPOBAHHO OOOCHOBHIBATH
COCTOSIHUE MPONOPLUOHAIBLHOTO M CIEAIIEr0 THJIPOIHEB-
MOINPHUBOJIA.

— CaMOCTOATEIbHO MPHOOPETaTh AOIMOJIHUTENbHBIE 3HAHUS U
YMEHHS;

— apryMeHTHpPOBAaHO OOOCHOBBIBATH IOJIOKEHMSI MPEIMETHON
001acT 3HaHUsA

— MpPUMEHSTh NMPaBOBblE U HOPMAaTUBHbIE aKkThl B chepe 0e30-
MIACHOCTH, OTHOCSIIUXCS K BULY U 00BEKTY MPOQeccuoHab-
HOU JESITENIbHOCTH




CTpyKTYpHBIH 3JIEMEHT

[Timanupyemsie pe3yiIbTaThbl 00 YUEHMS
KOMIIETEHIINHA Py pesy. M

Bnazers:

po¢heCcCHOHATBHBIM SI3BIKOM ITPEIMETHON 00J1aCTH 3HAHUS;

HaBbIKaMU HaJIQJKU U HACTPOWMKH T'MIPABIMYECKUX U ITHEBMa-

TUYECKUX CXEM C HEOOXOAMMBIMU TEXHMUYECKHMHU XapaKTe-
PUCTHKAMU, TEOPETUYECKUMHU M HKCHEPUMEHTAJIbHBIMU Me-
TOJAAMM HCCIJIEJIOBaHMSI NApaMETPOB T'UIPOITHEBMOIIPHUBO/IOB
TOPHBIX MaIlluH

— OCHOBHBIMH MCETOJaMH PCHICHHA 3a1a4 B obnacTu IMPOCKTHU-
POBAHUA TUAPOIIPHUBOAOB TEXHOJIOIMYCCKUX MAIIIVH,

— croco0amMu COBEpIIEHCTBOBAaHUS MPO(ecCHOHANBHBIX 3HAHUN
U YMEHHUH MyTeM HCII0JIb30BaHMs BO3MOXKHOCTEH MH(popma-
LIHOHHOM CpeJIbI;

— crnoco0aMu OIICHUBAHHUS 3HAYUMOCTH U TPAKTUUYECKON MpHu-
T'OJTHOCTH ITOJIYYEHHBIX PE3YyJIbTaTOB




4 CTpyKTYypa U coiepKaHue TUCUHIITUHbBI

OO0mast TpyI0eMKOCTh JUCIUTUIMHBI COCTaBIsET 3 3a4eTHRIX equHuI 108 akas. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabota —54 akaj. 4acoB:

— aynuTopHas — 54 akaJ. 4yacos;

— BHEayIMTOpHAs — aKaJ. 4acoB
— camocTosITeNIbHas paboTa — 18 akaj. 4acos;

— MOJITOTOBKA K dK3aMeHy 36

Bunel yue6HOM paboThI,

YCTPOWCTBA YIIPaBJICHUS,
BCIIOMOTaTENbHBIE YCTPOUCTBA
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Paznen/ rema 3 | TPYAOEMKOCTH (B Yacax) £ 5 g): %‘; > 2 5 E z <
t<)
JUCIATUTHHBI 3 . 5w g s S £ 2225 g% 5
= = O o = < o HH
© S S = == =} =) () 3 8 B O
=5 o E z = © = E 2, = g
= 8 & s = < = g g E = 2
= S = a3 © = O Bz o =
i =] m S S 2 o
Tewma 1. Brenenue. unpaBnuyeckue u 2 2 2 2 = BxonHoe TectupoBaHue. [IK-16
<
THEBMAaTHYECKHE CPEJICTBA aBTOMATHUKU = 3 = Omnpoc 1Mo KOHTPOJIBLHBIM
= E BOIIPOCAM
e}
Tema 2. DHeproobecrneueHre CUCTEM aBTO- 2 2 2/11 g g g Cnaua nabopaTOpHBIX U IIK-16
>
MaTHKH = S npakThuueckux pador. Tec-
~
= § E § THUPOBAaHUE.
<
L E
Tema 3. MicnonHUTENbHBIE MEXaHNU3MBI CUC- 2 1221 2/11 5 % %C% Cnaua nabopaTOpHBIX U IIK-16
o
TEM aBTOMAaTHKH 2585 IpaKkTU4eckux pabor. Tec-
) &
5= EE TUPOBAHHE.
=2 2
o A <
Tema 4. Annapatypa ruipoaBTOMAaTUKH, 2 1221 2/21 = g o Cnaua nabopaTOpHBIX U IIK-16
S
5 g &
228
2
=~ 3 g

npakTuueckux padot. Tec-
TUPOBaHUE.




Tema 5. IIponiopirioHanbHbIE KiIaaHbl 2 1221 2/21 2 Cnaua nabopaTOpHBIX U IIK-16
npakTHueckux padot. Tec-
TUPOBaHUE.
Tema 6. Cuctemsl yrpaBiieHHs Ha OCHOBE 2 1221 2/21 2 = Cnaua nabopaTOpHBIX U IIK-16
MPONOPIMOHATIEHON THAPOAIIIAPATYPHI. E E 5 npakTu4eckux pabor. Tec-
Komnencanus Harpy3ku % ;% 2 THpOBAHHKE.
o 9 g
Tema 7. DnekTpoHUKa YIIpaBICHUS IS 2 1221 221 2 = K? Cnaya 11abopaTopHBIX U [IK-16
—
MPOTOPIIHOHABHBIX KIIATIAHOB. 5 § 5 % npakTHIecKuX pador. Tec-
= A THUPOBaHUE.
i3
S O a
Tewma 8. CepBoxianaHsl 2 |2 2 2 = 5 5 Cnaya 11a0OpaTopHBIX U [IK-16
]
= : E E npakTHdeckux pabot. Tec-
E E 2 TUPOBAHUE.
Z 8o
Tema 9. DkcrmyaTanusi rTHAPONHEBMOABTO- 2 2 2 2 a = g Cnaua n1abopaTopHbIX U IIK-16
MaTHKH 2 é‘ ] npakTudeckux padot. Uto-
= rOBO€ TECTUPOBAHHE.
Hroro no pasaeny 18 |18/10 18/10 18 Koncynpramus |KypcoBoii mpoekt [IK-16
Ok3ameH 36
Hroro no aucuunimue: 18 |18/10 18/10 18




Conepxanue THCHMILINHBI

Ne | HammeHoBaHMe  paszena Conepxanue pasaerna
JUCIUIIIMHBI
1| Beenenue. ['mapapmuue- enu n 3agaun nucuuIUIMHELL. McTropryeckre acClieKThl pa3BUTHS TMAPABIMYECKUX MAILUH U CPEICTB T'UIPOIHEBMOABTO-
CKHE U ITHEBMaTUYECKUE MaTukyd. OCHOBHBIE ATalbl Pa3BUTHUS MPOMOPLUUOHATIBLHON TEXHUKHU. ['MIpaBinyecKkue U MHEBMATHUECKUE CPEJICTBA aB-
CpEZICTBA AaBTOMAaTUKHU TOMATHKH.
2 | DHeproobecneuenue cuc- | [IpuHIMI NeicTBUS OOBEMHBIX MAIIHH, KJIACCU(UKAINS, THIIOBbIE KOHCTPYKTUBHBIE CXEMbI MAIIMH C TUIOCKOCTHOW U
TE€M aBTOMAaTUKHU IIPOCTPAHCTBEHHOW KMHEMATUKOM, OCHOBHBIE pPAaCYETHBIEC ITapaMeTpPhl: IIPOU3BOAUTEIIBHOCTD, CKOPOCTh BPAILlEHUS pOTO-
pa, KpyTALIMHd MOMEHT, OoTpediasiemMass MOIIHOCTh, oTepu MoimHocTu U KITJl, mynbcanus nopadu. XapaKTepUCTHKU:
pacxojaHasi, perynupoBoyHas. KoadduumeHt ycunenus, neperatounbie GyHKIIUH.
Cuctembl HarHeTaHus Bo3ayxa. OCHOBHBIE TpeOOBaHUS K BO3yXY Kak K pabodyeMmy Teny maeBMocucteM. CHCTEMBI TIOJ-
TOTOBKH BO3]lyXa
3| UcnomHUTETBHBIC MEXa- TunoBele KOHCTPYKTUBHBIEC YCTPONWCTBA UCIIOJIHUTENIBHBIX MEXaHU3MOB I'MIAPABIMYECKUX cucTeM. Ha3sHaueHue, knaccu-
HU3MBI CUCTEM aBTOMATH- | (DUKAIHs, OTIPEACICHNUS, IPUHIIUIIBI JeHCTBUS.
KU1 OcCHOBHBIE pacueTHbIE NTapaMETPhl UCIIOTHUTEIbHBIX MEXaHU3MOB CUCTEM: KPYTSILIUA MOMEHT, 4acTOTa BpallleHUs, yCH-
JIN€ CUJIOBOTO THAPOLUMIMH/PA MOCTYNATENBHOTO ACHUCTBHS, CKOPOCTh MepeMeIieHusl, MOIHOCTh, KII/I.
CraTuyeckne XapakTepUCTUKU HCIIOJHUTENBHBIX MEXaHU3MOB MOCTYATEIbHOTO U BPAIaTEIbHOTO ACUCTBUS: (MEXaHU-
YyecKasi, CKOpOCTHasi).
VcnonHuUTENbHBIE MEXaHU3MBI ¢ 0OBEMHBIM PETYJIIMPOBAaHUEM CKOPOCTH, KiIaccupuKaiys u oomme 3aBucuMoctu. ud-
(bepeHIMaTbHBIC YPAaBHEHUS IBUKCHUS MEpeIaToOuHble QYHKIIMH M CTPYKTYpHAs CXeMa MEXaHU3MOB ¢ 0OBEMHBIM pery-
JIMPOBAHUEM.
VcnonHuTENbHBIE MEXaHU3MBI C JPOCCETBHBIM peryiupoBanueM. JluddepeHnnanbaple ypaBHEHUS IBHKCHHS, JTHHAMU-
YecKasi CTpYKTypHasi cxeMa U nepegarounble GyHKuuu. JInHeitHas tuHaMHYecKast MOJIENb C IPOCCETbHBIM PETyIHPOBa-
HUEM.
4

Amnmnaparypa ruipOIHEB-
MOAaBTOMATHKH, YCTPOUCT-
Ba YIIPABJICHUS, BCIIOMO-
raTesbHbIe YCTPOMCTBA

Knaccugukamus anmapatypsl, 00J1acTi TPUMEHEHHUs, YCTPOMCTBA, IPUHIIUIIBI JEWCTBUS, CHMBOJIB U YCIOBHBIE 0003HA-
YeHMsl, CXeMbl BKJItoueHus. Hanpasostomnias anmnaparypa: pacrpeneauTesn, oOpaTHbIE KiIallaHbl, THIPO3aMKH, JIOTHY e-
CKHE KJIAIlaHbl. PerynsaTopsl JaBiaeHus: IPEAOXPAHUTENIBHBIC, IEPEIMBHBIC U PEAYKIIMOHHBIE KIlanlaHbl. Pese naBieHus.
Perynaropsl pacxona: Jpocceiu, peryisaTopsl IOTOKA, KIalaHbl COOTHOIIECHHUS PACX010B, IPOCCEINPYIOUIUE pacipee-
mutenu. KoMnoHoBka u MOHTax anmnapaToB. KoHauumnoHep, rTuJpoovYnCTUTENN U TEINIO0OMEHHbIE anmnapaTsl. [ 'napoem-
KOCTH: TUIPOOAKH U TUAPOAKKYMYISATOPHL. ['uapoauaun. OcoOeHHOCTH KOHCTPYMPOBAHUS THIpOANapaToB U BCIIOMO-
raTeJIbHBIX YCTPOUCTB
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HanmenoBanue  pasnena Coneprkanue paszaena
JUCIUIIIMHBI

5 | Ilponoprmonanehbie kia- | [IponopunonansHele Kiananel, HazHauenue, YcrpoiictBo [IpuHIMIBI JIeiicTBUs. BinsHHEe KOHCTPYKIIMH JPOCCEITH-

ITaHbI pyIOIIel KPOMKH 30JIOTHHKA Ha (opMy TpaguuecKoil XapaKTepUCTHKH 0OBEMHOTO pacxojia OT BXOAHOTO curHana. Mc-
TEUEHUE )KUJAKOCTH YEPE3 OTBEPCTUS APOCCEIbHBIX PEryIUPYIOMMUX IEMEHTOB. UeThIpEXJIIMHEHHBIN TPEXIO3UIIMOHHBIN
pactpeeuTeNb MPSIMOTO JACHCTBHS 0€3 JIEKTPUUECKON 0OpaTHOM CBSI3HM M C JJIEKTPUUYECKON 00paTHO# cBsizbio. [Ipo-
MOPLMOHAJIBHBIN KJIAAaH HENpsMOro AeucrBus. [IponopuuoHanbHBIM KiIallaH HENPSMOTO JIEHCTBHA. JIBYXJIMHEWHBIN
MPONOPIMOHATBHBIN perynsTop pacxoga. Hactpoiika. AnmapatHas TeXHUKA.

6 | Cucremsl yrpaBnenust Ha | CTpyKTypa ynpaBJIeHUs U PEryJrupoBaHue 00bEMHBIM THAPOTIPUBOIOM. PacripenenurenbsHo-HapaBIsoLas anmapary-
OCHOBE IIPONOPIMOHANIb- | pa: THAPOPACIIPEAETUTENH, THPO3aMKH, 3alIOPHbIE KJIallaHbl, JEIUTENN IOTOKA. YIpaBieHue pabounmu nukiamu. Cro-
HOU THJIpOanmnaparypsl. COOBI ¥ CXeMBI yrpaBieHus. THITbl pabouuX IIUKIOB M TUTIOBBIE CXEMBI UX peaji3aly. PacueT mapaMeTpoB IUKIIOB.
Komnencanus Harpy3ku CocraBiieHHEe CUCTEM YIPABICHUS THIPABINYECKUX arperatoB MpH MOMOUIN THAPABINYECKON TEXHUKU. Borpockl Mo-

JIEPHU3ALNN JEHCTBYIONINX CUCTEM YIPABJIEHUS, IOCTPOECHHBIX HA TUCKPETHOM THAPABIUKUA. CXEMBI C AIEKTPUUYECKUM,
ITHEBMAaTUYECKUM U C TUAPABINYECKHUM yIpaBiieHHeM. KoMIIeHcanus Harpy3Ku ¢ IMOMOIIBIO KJIAITAHOB MTOCTOSIHHOM pas3-
HOCTH JABJICHUM.

7 | DIEeKTPOHUKA YIIPABICHHUS | DICKTPOHHBIE KOMIIOHEHTHI MPOMOPLUUOHAIBLHON THIPABIMKU. VHAYKTHBHBIC JATYUKH IMOJIOXKEHUs. [IpomopiimoHaib-
JUIS TIPONIOPLIMOHAIIBHBIX Hble ycunuTenu. Kpurepun 1 onpenesnenys napaMeTpoB YIIPaBICHUs C IIOMOIIBIO IPONOPLHHUOHAIBHBIX KIIAIIAHOB.
KJIAIIaHOB.

8 | CepBOKJIanaHbl Haznauenwue. YcrpoiictBo. [IpuHiiunel paboTsl ruIpaBIMUECcKUX cepBopacnpeaenuTeneil. AnnapatHas TexHuka. KoHryp

perynupoBanus. BiusHue TMHaMUUYECKUX CBOMCTB CEpBOKJIANIaHA HA KOHTYP PEryIMpPOBaHUS.
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DKCIuTyaTalus ruapo-
ITHEBMOABTOMATUKU

Ilonck m aHanu3 BO3MOXKHBIX HEHUCIIPABHOCTEH, BO3MOKHOCTH TECTUPOBAHUS NMPONOPLUOHAIBHOW THIPOANIIApaTyphl
@uibTpanys Ha TUAPABINYECKUX YCTAHOBKAX C CEPBOKIIANIAHAMM U IPONOPLUUOHAIBHBIMU KilanaHaMu. [Ipumeps! aBTo-
ATUYECKUX THIPOCUCTEM C MCIOJIb30BAHUEM IIPONOPLMOHAIBHBIX KJIAIIAHOB U CEPBOKJIANIAHOB.




5 O0pa3oBaTe/ibHbIC U HH(POPMALMOHHBIEC TEXHOJIOTHH

Jliig peanu3anuu MpeaycCMOTPEHHBIX BUJOB y4eOHOU paboThl B KauecTBe 00pa30BaTeNbHBIX
TEXHOJIOTUH B MpernojaBaHUU AUCHUUIUIMHBI «[ MAPONMHEBMONPUBOI U T'UAPOINHEBMOABTOMATHKA
TOPHBIX MAIlIMH» UCIIOJIb3YIOTCS TPATUIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUU.

[lepenaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHUI U POPMUPOBAHUE OCHOBHBIX MPEJCTABIIE-
HUM 1o Kypcy « uAponHEBMONPUBO U THPOIHEBMOABTOMATHKA TOPHBIX MAIIMH» MIPOUCXOJUT C
HCI0JIb30BAHUEM MYJIbTUMEIUHHOTO 000PYI0BaHUS.

Jlexuuu mpoxoIAT Kak B TpaaAuLMOHHOU (hopme, Tak U B (popMe JIEKIUNH-KOHCYJIbTalluH, T/1e
TEOPETUYECKUI MaTepuas 3apaHee BbIJIAETCS CTYJEHTaM JUIsl CaMOCTOSITENIbHOTO W3Y4eHUSs, IS
MOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00pazoM, JEKIHUs MPOXOAUT IO THIY BONPOCHI-OTBETHI-
AUCKYCCHSI.

B xone npoBeneHus JEKIUOHHBIX 3aHATUI MpeaycMaTpUBAaeTCA MCIOJIb30BaHUE AIIEKTPOH-
HOT'O JIEMOHCTPALlMOHHOTO MaTepuaia.

JlexumoHHBINA MaTepuan 3aKpervisieTcsl B X0€ J1a00paTOPHBIX pabOT U MPAKTHUUECKUX 3aHsI-
THUSAX, HA KOTOPBIX BBINOJHAIOTCS IPYNIOBbIE WM HHAUBUAYAIbHbBIE 3aJJaHMsI 110 IPONUICHHON TeMeE.
[Ipu 3TOM YacTh 1a0OPATOPHBIX U MPAKTUYECKUX 3aHATUN MPOBOJUTCS B UHTEPAKTUBHOU (opMme C
HCI0JIb30BAHUEM CJIEIYIOIUX METOJIOB MHTEPAKTUBHOTO O0YUEHHUS:

— pabota B KOMaHJie, KOTOpasi MpeayCMaTpUBAeT COBMECTHYIO JIETEIbHOCTh CTYIEH-
TOB B I'pYIIIE 110J] PYKOBOJCTBOM JIWJIEPa, HAIIPaBJIEHHYIO Ha pelleHne o0Iiei 3a1a-
YU C JICJICHUEM OTBETCTBEHHOCTH U IOJIHOMOYUH;
— 1npobiieMHOe 00ydeHue, KOTOPOE 3aKIII0YaeTCsl B CTUMYJIMPOBAHUU CTY/IEHTOB K ca-
MOCTOSATENbHON «100bI1Ye» 3HAHUM, HEOOXOAUMBIX JUISl pelIEHUS! KOHKPETHOU Ipo-
OJIEMEL;
— KOHTEKCTHO€ 00y4yeHHE, KOTOPOE MO3BOJISIET YCBOUTh MAaTE€pHall IYyTEM BBISBICHUS
CBSI3€M MEX Iy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHUEM.
JUis TUI0XO CHBIIANMX M HEMBIX CTYIEHTOB IIPEJIOJIaraercs MCIOJIb30BaHUE BHU3yalbHO-
KMHECTETUYECKHX METO/I0B OOydeHUs: BBIIIOJIHEHUE I'padUUecKuX U MUCbMEHHBIX paboT 0e3 ycT-
HOTO OOBSICHEHUs, HAOMIOACHUE, IKCIIEPUMEHT C MOCIEAYIOIIeH peructpanueii sisierus. [Ipemrmo-
Jaraercsi TakKe NMPUMEHSITh METOJbl pabOThl CO CHEIUAIbHBIMU TEXHUYECKUMU CpeICTBaMU 00Y-
YeHMsI ¢ WITIOCTpalKel Mpe3eHTalui 0 COOTBETCTBYIOUIEH MpopabaTbiBaeMoil TeMe, JeMOHCTpa-
1Sl KUHO- U BUJICO(PUIIBMOB.
Bech matepuan npeacTtaBieH B BU3yalbHOU (opMme Ha caiite. TaM ke npeacTaBieHbl TECTOBBIE 3a-
JaHUS U IPEA0CTaBIeHAa BOZMOKHOCTh MPOXO0KAEHUS KOHTPOJIBHOTO TECTUPOBaHUs on-line.

CamocTrosrenbHas paboTa CTUMYJIUPYET CTYACHTOB K CaMOCTOSATEIbHON MPOpabOTKe TEM B
IIPOLIECCE BBIMOJHEHUSI KOHTPOJIbHBIX 33/1aHUM, a TaKKe B MPOLECCE MOATOTOBKH K KOMIIBIOTEPHO-
MY TECTUPOBAHUIO U UTOTOBOM aTTECTALIUH.

6 YueOHO-MeTOANYECKOE 00ecIiedeHHEe CAMOCTOSATEIbHOI padoThl CTYACHTOB
IIpumepHbIii nepeyeHb JIAOOPATOPHBIX padoT:

[IponopuroHanbHbIN NPEJOXPAaHUTENBHBIN KIIAAH HEMPSAMOIO IEHCTBHS.
Bo3HukHOBeHME OIIMOOK M UX aHAJIU3 B IPONOPLUOHAIIBEHOM YIIPABJICHUU.
N3meHeHne HanpaBieHNs U 4aCTOTHI BPAIIEHUS THIPOMOTOPA NOTEHIIMOMETPOM.
N3yuenne paboThI MPONOPIUOHAIBHOTO PACIIPENEIINTEINS C YCUIIUTEIEM.

Pa3paboTka MHOrOKaHaJIbHOM CUCTEMBI YIIPABJICHUS TUIPOLMIIUHIPOM.
PerynupoBanue CKOPOCTH € TOMOULIBIO PETYIATOPA NOTOKA.

VYnpasiieHue ruIpoUMINHIPOM € IOMOIIbIO KJlanaHa pa3HOCTU AaBJIEHUHN (KOMIIEHCca-

Nowunbhwd =
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LUl HATPY3KH).
8. JlocTmxkeHune 3aJaHHONW KOOPAWHATHI TOYKHU MO3ULMOHUPOBAHUS.
9. PerynupoBaHue YaCTOThI BpallleHUs TUAPOABUTATENS.

IIpuMepHBIii nepeYeHb NPAKTHYECKUX 3aHATHM:

N3yuenune nmporpaMMbl cumMyssinuu runpaBiandeckux cucrem FluidSIM-H;
N3yuenune nmporpammMbl cumyssinny mHeBMaTudeckux cucteM FluidSIM-P
Pacuer cMmenieHus SsKopst 30J0THUKA B 3aBUCUMOCTH OT 0JJaBa€MOr0 CUrHaa
Br160p nponopioHaabHbIX NPeAOXPaHUTENbHBIX KIIAaIaHOB

Pa3paboTtka cucreMbl ynpaBiaeHHUs THIPABINYECKUM arperarom
MonepHu3anusi CUCTEMbI YIPaBJIECHUS THAPABIMUECKUM arperatoM
Pa3paboTka cucreM ruIponpuBojia TEXHOJIOTUYECKOTO 000pyI0BaHUS
Hactpoiika kj1anaHoB rujpaBIu4ecKUX CXeM

[Touck HeucnpaBHOCTEHN B paboTe rUAPABINYECKON CHCTEMBI

Lo bh W=

IIpumepHbIe 3a1aHNS I CAMOCTOSATEJIbLHOI PadoThI:

3amanwue 1. [lyist 3a0aHHOM TUarpaMMBbl «TIIEPEMENICHHS-IIIar pa3padoTaTh MTHEBMATUUECKYIO CHUJIO-
BYIO CXEMY NPUBO/Ia ¥ THEBMATUYECKYIO CUCTEMY YIIpaBlieHUs. B MHeBMoCXxeMe UCIo0JIb30BaTh
0JIOK MOJIrOTOBKH BO3/yXa, Pa3IMYHbIC YPOBHH JIaBJICHUM paboueil cpeibl B CUIIOBOM YacTH U B
cucrteme ynpasieHus. [IpegycMoTpeTs CHIDKEHUE 1iyMa OT BbIXJIomna Bo3ayxa. Cuctema ympasie-
HUS JI0JDKHA UMETh JIBa pexuma padboTsl: «{ukm» n «ABTomary. CoOpaTh THEBMOCXEMY B IIPO-
rpamMme FluidSIM-P u nccnenoBats ee paboTy pH 3aJaHUU Pa3IMYHBIX BO3MYIIAOIMINUX (aKTO-
pax. OTcieauTh noKa3zaHusi MAHOMETPOB, IIEpPEMEIICHHE THEBMOLWIIMHIPOB U U3MEHEHHUE Yncia

00opoToB nHeBMoBuUraress. CocTaBUTh OTUET O padoTe.
1 2 3 3 4 5 [ T=1

4 5 6 7=1 1 2
|| ! ' i
A Unnuuap A A Umnunap A
| | |
| | '

I .
B ITreeMoMoTOp B B Imesyomorop |
C Unnunap C c Unnumap C
1 2 3 4 5 6 =1 1 2 3 4 5 6 T7=1
i | :
A Unnuxgp A A Unnusgp A
la ok
B rmopomotop B B Ful.np-uuoyop B
C J Uunungp C Cc Uunuugp C
Namnovka D Namnovka D
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4

1 2 3 4 5 6 T=1
f | .
A Uunusap A A Uunuxap A
[ | . L
B I'u!npomo'mp B B r“,ﬂP.GMO?OP B
Cc Unnuugp C C ‘ Uunuugp €
TNamnouka D Namnouka D
2 3 4 5 6 =1 1 2 3 4 5 6 7=1
I |
A Uunungp A A UmnuHgp A
| - [ .
]
B rmapomotop B B ruapomotop B
o4 \Twnunﬁp c C I:.l,urmu,qp c
Namnouka D Namnouka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
\ ‘ \
A / Uunnugp A A Uunuuap A
\‘ ‘\ ‘ S I 1
B Fﬁ,qpomo‘{op B B FquémoTop B
c \uunuunp c c w ||_ly|]1MH,‘E|.P c
Namnoyka D Namnoyka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
A Uunuuap A A Uunuxgp A
\
‘ I I
B rmapomotop B B r“IFlPOMOﬂOP B
‘ Uunuugp C |
C Uununap C C y

Namnouka D

JNamnouka D

3aganue 2. CoryiacHo 33JJaHHOM IMarpaMMbl epeMelleHns pa3paboTaTh CUCTEMBI yripaBieHus: 1
- HCTIOJIb3Ys PENIEHHO-KOHTAKTHBIE CXEMBI; 2 - UCHOJIB3Ysl (CUMYJIATOP) KOHTPOJIEpA B IPOrpaMMe

FluidSim-H.

B 3apanun: A u C — rugpounnusapsl, B — ruapomoTop [uist Bcex BapUaHTOB.
Heuertnbie Bapuantsl 10 9: muHap C IBYCTOPOHHETO JEMCTBUS BEPTUKAIBLHOTO PACHIOJIOKEHUS.
Harpyxen 6onpinm BecoM. [lpenycMoTpeTs NO3UIIMOHUPOBAHNUE B TEUEHUE JJIUTEIBHOTO BpeMe-

HH.

Yetnble BapuanThl 10 10: HUAMHAP A IBYCTOPOHHETO ACHCTBHS BEPTUKAIBLHOIO PACIOIOKEHUS.
[IpenycMoTpeTh OJMHAKOBYIO U OBICTPYIO CKOPOCTh IIEPEMELICHHS] KaK IPU BBIABM)KEHUH, TaK U

12



IIPU BTATUBAHUM.
11 - 16 BapuaHThI IPEyCMOTPETHh BO3MOXKHOCTh AUCTAHIIMOHHOIO yIipaBieHus ycuiusamu B ['L] u
MOMEHTOM B T'HAPOMOTOPE B MTOCIEIHEN TPETHU BPEMEHU LIUKJIA.

Jljig Bcex BapUaHTOB 00ECIeUNTh IJIaBHBINA Pa3rOH THIPOMOTOPA U €r0 IUNIaBHOE TOPMOKEHUE, a
TaK)Ke MPeycCMOTPETh pexxuMbl paboTel «Komanaay, «Llukm», «ABTOMAaTY.
[IpenycMoTpeTh BO3MOXKHOCTH 3 (EKTUBHOIO UCIIOJIb30BAHUS SHEPTUU HacoCcoB. [lo0uThCS, 10

BO3MOKHOCTH, MakcumanbHoro KII/I rugpocuctemsl.
Bapuantsl quarpamm «llepemenienue-mar»

7
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7 OnieHOYHbIE cpeacrea AJisi IpOBEACHUA l'lpOMe)KYTO'lHOﬁ arrecTranmmu

a) H.]'Ial-[l/[pyeMl)le PE3yJabTaThbl 06yqe}mﬂ U OCHOYHLIC CPEACTBA NJISl IPOBCACHUS HpOMe)l(yTO'lHOﬁ arrecranmm:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

ITK-16 - TOTOBHOCTHIO BBLINOJIHATH IKCMMECPUMEHTAJTBHBIC

CTABJIATH M 3aIMIIATD 0TYCTDI

Hu J'IaﬁOpaTOPHI)Ie HCCJIICA0BaHMSl, HHTECPIPETUPOBATL NMOJYYCHHBIC PE3yJ/bTaTbl, CO-

3HaTh

ompeiesIeHusI, TOHATHS, TIpaBUIa
Y TIPOIIECCHI MO AUCIUIUIUHE Ha
YpOBHE OCBOEHHUS MaTepuaa,
MPEACTABICHHOTO Ha ayAUTOPHBIX
3aHATHUSAX C IOTIOJIHUTEIbHBIM UC-
10JIb30BaHMEM OCHOBHOM M JIOTIOJI-
HUTETBLHOM JINTEPATYPHI, a TAKXKE
MyTeM UCIOJIb30BaHUsI BO3MOXKHO-
cTelt uHMOPMAITMOHHON Cpebl

Ilepeuens meopemuueckux 60npocoe K IK3amemny:

I.

2.
3.
4

e

10.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22

DKcIryaTanus IponopLUUOHATBHON TEXHUKH.

Paboune xuaxoctu (PXK) cucrem runponpuBoaa U MX CBOHCTBA.

Haznauenue, Qpynkunu u rexandeckue TpedoBanus k PXK.

OcHoBHble XapakTepucTuku PK: BSI3KOCTh, CKUMAEMOCTh, TEMIIEPATYPHOE pacLInpe-
HUE.

KaBurarust — mpuunHbl BOSHUKHOBEHUS, BIMSHUE Ha paboTy THAPOAInapaToB
CocraBieHne NPUHLIMITNATIBHBIX THAPABIMYECKUX CXEM U CXEM aBTOMATUYECKOTO
yIpaBiICHUS.

Knaccugukamus rugponprBo/I0B.

JlocToOMHCTBA U HEAOCTATKU TUAPOIPUBO/JIA.

YcnoBHble rpaduyeckre 0003HAUSHHSI JIEMEHTOB THAPO U THEBMOAJIEMEHTOB.
CrpykTypa ruiponpuBoAa.

. Cxembl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KHUIAKOCTH.

Cxembl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KUIKOCTH.

Hacocsl ruiponpuBo/10B, ycioBHbIE 0003HaUeHUsI. TUIIBI

I'unponBurarenu, ycioBHbIE 0003HAYEHUS.

I'uapounaHApsL, YCIOBHBIE 0003HAUEHUS.

Pacyer 0CHOBHBIX MapaMeTPOB TUAPOLMIINHIPA.

I'unpopacnpenenureny, ycaoBHbIE 0003HAYEHHUS.

3anopHble KJanaHbl, YCIOBHBIE 0003HAUYCHHUS.

Knanans! naBneHus, ycioBHbIe 0003HAUECHHUS.

[IpenoxpaHuTenbHbIe KiIallaHbl, yCIOBHbIE 0003HAUEHUS.

IToTouHBIE KIanaHbl, YCIOBHbIE 0003HAUEHUSI.

. Ipoccenu, yciaoBHbIE 0003HAYEHUSI.

15




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.
46.

47.
48.

I'MpoakKyMynaTopsl, yCIOBHbIE 0003HAUEHHUS.

OWIbTPBI, YCIOBHBIE 0003HAUYEHUS.

[TpuGopsI KOHTPOJIS TUAPONIPHUBO/IA. Y CJIOBHBIE 0003HAYCHHUS.
I'mapaBimueckast cxema npuMeHeHus Qg QepeHInanbHOTO THAPOIMINHIPA.
I'mpponpuBoA 3aKpPBITON TMAPOCUCTEMBI, OCHOBHOM KOHTYD.

I'maponpuBO OTKPBITOM THAPOCUCTEMBI.

Jlorn4eckue >JI€MEHTHI.

Peanmzanus nornvyeckux QpyHKIMHA B THAPO- U THEBMOCUCTEMAX.
[TocTpoenue cuctem ynpapiieHUs KOMOMHAIIMOHHOIO TUIIA.

MeToas! TOCTPOEHNE MHOTOTAKTHBIX CUCTEM YIIPABIICHUS.

CraTuyeckne XapaKTEpUCTHUKU HMCIOJHUTEIBHBIX MEXaHU3MOB IOCTYNAaTEIbHOTO M
BpAaIIaTeIbHOTO JEHCTBUS: (MEXaHUYECKas,, CKOPOCTHAs!).

VcnonHUTENbHBIE MEXaHU3MBI C 00bEMHBIM PEryJIMPOBaHUEM CKOPOCTH.
HcnonHuTenbHble MEXaHU3MBI C JPOCCEIBHBIM PErYJIUPOBAHUEM.
[IponopuronanbHele Kiananel, [IpuHIMIBI pabOTHI.

KomneHncanus Harpy3Kku ¢ IOMOLIBIO KJIAIIAHOB IIOCTOSTHHOM Pa3HOCTH JTaBJIICHUMN.

DNEeKTpPOHUKA YIpaBICHUS sl IPOTIOPIHOHAIBHBIX KJIAIaHOB.

Kpurepuu 1yt onpezeseHust mapaMeTpoB yIIPaBIEHUs ¢ IOMOIIBIO IIPONOPLIMOHATb-
HBIX KJIAIIAHOB.

CepBoxnanansl. [IpuHIUIbI paboThI.

AnmnaparHas TEXHHUKA.

Kontyp perynupoBanus.

BinsiHMe TMHAMMYECKUX CBOMCTB CEPBOKJIANIAHA HA KOHTYP PETYIUPOBAHUS.
@uibTpanys Ha THIPABIMYECKUX YCTAHOBKAX C CEPBOKIIANIAHAMU U ITPONIOPLIUOHAIIb-
HBIMU KJIAITaHAMM.

[IpuMeps! BBIOTHEHHBIX YCTAHOBOK C MCIIOJIB30BAHUEM IPONOPLHHOHAIBHBIX KJlaIa-
HOB.

IIpuMeps! BBITTOTHEHHBIX YCTAHOBOK C UCIIOJIb30BAHUEM CEPBOKIIAIIAHOB.

NHAyKTUBHBIN TaTUYUK MTOJOKECHUSL.

DJEKTPOMArHUThI C PEryJupyEeMbIM X010M HOJIOKEHHS CEPJEUHUKA.
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CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa
KOMIIETCHIIUN
49. PerynupoBaHue yCUIIUS JIEKTPOMArHuTa, OCpeICTBOM U3MEHEHUS TOKA.
50. BnusiHue n3MeHeHne TeMIepaTypbl U BA3KOCTH Macila Ha XapaKTepUCTUKU IPOIIOP-
LMOHAIBHOU T'MPABIIMKY.
YmMmets pa3pabarbiBaTh MPHHIMIHAIBHBIC

TUIPO- U MTHEBMOCXEMBI C HCHOJb-
30BaHUEM MPONOPLUOHAIBLHON TEX-
HUKH, OIpEAENsATh MapaMeTpbl H
XapaKTEPUCTUKH  DJIEKTPOIHEBMa-
TUYECKUX M DJIEKTPOTrHApaBiInye-
CKHUX aIllaparos;

KOPPEKTHO BBIpa)XaTh M apryMeH-
THPOBAHHO OOOCHOBBIBATH COCTOSI-
HUE IPONOPLUOHAIBHOTO U ClIEMs-
LIET0 TUPOITHEBMOIIPUBO/IA.

CaMOCTOSITEIBHO puoopeTaTh
JIOTIOJIHUTENbHBIE 3HAHUA U yMe-
HUS;

apryMEHTUPOBAaHO OOOCHOBBIBATH
MOJIOKEHUS TPEIMETHOM o0nacTu
3HAHUA

MPUMEHATh IPaBOBbIE M HOpMa-
TUBHBIE aKThl B cdepe Oe30racHo-
CTH, OTHOCSIIIUXCS K BUAY U OOBEK-
Ty Hpo(ecCHOHANbHON NeATeNbHO-
CTH

Ilpumepnuie 3a0auu K IK3aMeHy
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CrpyKTypHBII
JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa

KOMIICTCHII U

AD Al

24V

K1 KZ K3

Lo

p L Ak @\«

o P o P O
I O

3aoanue. loctpoiite III/IaI‘-paMMy <<nepeMemeHHe-maf>> JUISL 3aJaHHOM CUCTEMBI YITpaB-

JeHus ruAponpuBoaAoM (1 ruapoMoTop U 3 TUAPOIUITUHIPA)

K&

|~
[

Braners — mnpodeccroHabHBIM s3bIKOM TIpeiMeT- | [lepeyeHb TeM A1 KypcoBOro npoeKTa:
HOM 00JIaCTH 3HAHUS, 1. TIpoexTupoBaHHE MPOMOPIMOHAIHEHOTO THAPOTIPUBOIA IIIEKOBOM JIPOOWIIKH;
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

— HaBbIKaMHU HaJIaJKU H HaCTpOﬁKH Tua-
PaBIMYCCKHUX WU IMHECBMATUUYCCKUX CXEM
C HGO6XOIII/IMI)IMI/I TCXHUYCCKMMHU Xa-
PAKTCPpUCTUKAMU, TCOPCTHUYCCKUMHU U
OKCIICPUMCHTAJIbHBIMHU MCTOJaMHU HUC-
CJICAOBaHUA MapaMCTpOB THAPOITHCB-
MOIIPpUBOAOB I'OPHBIX MAlllUH

— OCHOBHBIMH METOJaMH pELICHUs 3a]ad
B 00J1aCTH MPOEKTUPOBAHUS TUAPOIPH-
BOJIOB TEXHOJIOTMYECKUX MaIllHH;

— crocobamMu COBEpIIEHCTBOBAaHUS IIPO-
(beccnoHaNbHBIX 3HAHUN M YMEHUH ITy-
TEM HCIIOJIb30BaHMUSI BO3MOYKHOCTEH
WH(POPMAIIMOHHOM CpeJIbl;

— croco0amMu OLICHMBAHUS 3HAYMMOCTH M
MIPaKTUYECKON MPUTOJHOCTU TOTYYEH-
HBIX pPe3yJIbTaTOB

Rl

e

o =N

e

10.
1.
12.

13.
14.

15.
16.

17.

[IpoexTrpoBaHue NPONOPLUOHAIBHOTO THAPOIPHUBOIAa KOHYCHON JPOOUIIKH;

IIpoextupoBanue runponpusoaa nosopora I[1/IM;

IIpoexTrpoBaHue NPONOPLHUOHAIBHOTO THAPOIPUBO/IA ITPOJIOJIBHOTO epeMe-
LIEHUS CTPOTAJIbHOTO CTaHKa;

Pa3paboTka rusponpuBoaa ¢ APOCCEIbHBIM PETYIUPOBAHUEM CKOPOCTH MeXa-
HHU3Ma [101a4M CTOJIa (PPE3EPHOro CTaHKa;

[TpoexTupoBaHKe TUAPOTPUBO/IA MIIOCKOIIIH(OBAILHOTO CTAaHKA

[TpoexTupoBaHKe TUAPOTPUBOIA KPYTIIOMLTH(OBATHHOTO CTAHKA,;

Pa3paboTka ruapaBiInuecKkoro NpuBo] ONPOKHIbIBAaHHS KOBIIIA SKCKAaBATOPa;

Pa3paboTtka ruaponpuBoaa i moAaayu OypoBOro CTaHKA;

Pa3paboTka rusponpuBoaa CUIOBOM rOJIOBKH arperaTHOrO CTaHKa;

Pa3paboTka rugpocrcTeMbl HABECHOTO 000PYIOBaHUS TPAKTOPA.

IIpoexTrpoBaHKe BHIHECEHHOTO T'MIPABINYECKOTO MEXaHU3MA MTEpEMEILIEHUS
YTOJIBHOTO KOMOaiiHa;

Pa3paboTka ruaponpruBoaa MEXaHU3UPOBAHHON Kpemu.

[TpoexTupoBanue 6€3 pelyKTOPHOTO THAPABINYECKOTO MPUBOA CKPEOKOBOTO
KOHBeElepa;

[IpoexTupoBaHKe rUAPaBINYECKOTO IPUBOJA IEHTOYHOIO KOHBENEPA;

[IpoexTrpoBaHue rUAPABINYECKOIO IPUBOJA TSATOOW MPETOXPAHUTENBHOM Jie-
OeIKu;

[IpoexTrpoBaHue ruAponpruBoaAa OYpOBOH YCTaHOBKH.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIE CpesicTBa

A B ] D

e = = = é)
A B C D E

Vemmme, H | 1500 | 2000 | 3000 | 3000 | 4000

Xom, w | 006 |04 |03 |04 |03

10

| P

IIpumep 3ananus:
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Y4eOHo-MeToAnuecKoe 00eceueHue CaMOCTOSITEIbHONU pabOThI CTYAEHTOB:

1. Toumnkua B.B., ®unatro A.M. b. 3agopoxusiii B./l., IBanoB C.A., Konbsra A.Jl.,
Barun B.C. OcHoBbl @YHKIMOHUPOBAHUS THIPABINYECKUX CUCTEM MeETaJIypruye-
ckoro obopynoBanus. JlabopaTopHblil IPaKTUKYM IO THAPONPUBOAY U THIPOABTO-
Matuke: yuebHoe nocodue. Marauroropck: I'OY BIIO «MI'TVY», 2009.

2. Barun B.C., I'ypoB M.1O. UccnenoBanne KOHCTPYKIIMU, PUHIIAIIA ACUCTBUS, pabo-
Thl U TEXHUYECKOM 3KCITyaTalluu TUIpoAuHaMHuueckux My¢pT: Meros. ykas. K nal.
pab. o gucruIuinHe « UaPOMHEBMOAIEKTPOIIPUBOI IS CTyACHTOB crietl. 150402.
Maruuroropck: MI'TY, 2002. 17

3. A.H.Makapos, E.IO. Manko, Toumnkun B.B., ®umaroB A.M.u ap. Iloasemuo-
TPaHCIIOPTHBIE, CTPOUTENIbHBIE, JOPOKHbIE MAalIMHbI U obOopynoBaHue. Yacth 1:
VYyeonoe nocodue /Tlox pen. A.H.Makaposa. Marautoropck: I'OY BIIO «MI'TVY»,
2006.

4. Barun B.C. MccnenoBanue KOHCTpYKIUH, IPUHLKIIA AEUCTBUS, U pabOThI
MpeI0XpaHUTENbHBIX KJIanaHoB: MeTo. yka3 .k j1a0. pal. Mo IUCHUIUIMHE
«"'uapOoMHEBMORIIEKTPONTPUBOI I cTyACHTOB crell. 150402. Marautoropck:
Pykomnucs, 2007. 30 c.

5. Barun B.C. MccnenoBanue KOHCTPYKIMH, IPUHIUIA IEHCTBUSA, U paOOTHI
HaIMOPHBIX 30JI0THUKOB: MeTo/1. yKa3 .K Jial. pal. mo IUCIHUILUIMHE
«["'unponHeBMO3IEKTPOIPUBOI i cTyAeHTOB crell. 150402. Marautoropck:
Pykomnucs, 2007. 12 c.

AyautopHas camMoCTOSITeNIbHas paboTa CTYJCHTOB Ha JJAOOPATOPHBIX 3aHITHSX OCYIIECTB-
JIIeTCS 101 KOHTPOJIEM TpEToaBaTess B BUE PEIICHUS 3a7a4 U BBITOJTHEHUS YIIPAXKHEHUH, KOTO-
pBI€ olpeenseT npenojaBaTelipb s cTyaeHTa. BHeaynuTopHas camocTosTenbHas paboTa CTy/IeH-
TOB OCYIIIECTBIJISIETCS B BUJIE TPOPAOOTKY MaTepuraia JCKIIMOHHBIX U JIA0OPATOPHBIX 3aHSATUN U BbBI-
MOJTHEHUST KYPCOBOTO MPOEKTA ¢ KOHCYJIBTAMSIMU MPENOAaBaTEsl.

MeToanueckue PEKOMEHIAUHA JJIA MOATOTOBKH K 3K3aMEHY

I[J'[f[ IMOATOTOBKHU K 3K3aMCHY H€O6X0]II/IMO HN3YYUTH TEMBI J'IeKIII/II\/'I U TEMBI OJIs1 CaMOCTOATEIIb-
HOr'o U3y4C€HUA C UCIIOJIB30BAHHUEM OCHOBHOfI, I[OHOJIHI/ITGJII:HOﬁ JATECPATYpPbl MCTOANYCCKUX YKa-
3aHUH, a TAKXKE UHTEPHET-PECYPCOB.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTIUYHO» (5 0amioB) — 00yyaromuiicst 1eMOHCTPUPYET BBICOKUN YPOBEHb CPOPMHU-
POBAHHOCTH KOMITETEHIINI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIyO0KOe 3HaHWE YIeOHOTO MaTe-
puaina, cB0OOHO BBITIOJHSET NPAKTUIECKUE 3aaHusl, CBOOOHO ONEPUPYET 3HAHUSIMHU, YMEHUSIMH,
IMPUMCHSCT UX B CUTyallUAX HOBLIIIEHHON CJIOKHOCTH.

— Ha OIIEHKY «X0poIoy (4 6amia) — 00yJaromuics 1eMOHCTPUPYET CPEIHUM YPOBEHBb CHOPMUPO-
BAaHHOCTHU KOMHGTGHHHﬁI OCHOBHBLIC 3HAHUS, YMCHUSA OCBOCHBI, HO JOITYCKAIOTCA HE3HAYNUTCIbHBIC
OLIMOKYU, HETOYHOCTH, 3aTPyIHEHUS IIPU aHATUTUYECKUX OINEPALUSIX, IEPEHOCE 3HAHUN U YMEHUN
Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalllH.

— Ha OIICHKY «yJIOBJIETBOPUTEIHHOY (3 Oaia) — 00yJaromuiicst IeMOHCTPUPYET MTOPOTOBBIA YpO-
BEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JI€ KOHTPOJbHBIX MEPONPUATUN JOMYCKAKOTCS OLIUO-
KH, TIPOSIBIIICTCS OTCYTCTBHE OT/IEIBHBIX 3HAHUH, YMEHUM, HABBIKOB, 00 YyJaIOIIUICS UCTIBITHIBACT
SHAYUTCJIBbHBIC 3aTPYAHCHUA TP OIICPUPOBAHUHN 3HAHUSAMHA U YMCHUAMU ITPU UX IIEPEHOCC HA HO-
BBIC CUTYyalluH.

— Ha OIICHKY «HEYIOBJICTBOPUTEIHLHOY (2 Oasia) — 00yJaroIuiicss JEMOHCTPpUPYET 3HAHUs He OoJiee
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20% TeopeTH4ecKoro MaTepraa, J0IMyCKaeT CyIeCTBeHHbIE OINOKH, HE MOXKET TI0Ka3aTh UHTEI-
JICKTyaJIbHbIC HaBBIKH PEIICHUS TTPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYA0BJIETBOpUTEIHHO (1 6amt) — oOyJaromuiicsi He MOXKET MMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS M 00BSICHEHHUS MH(DOPMAIINY, HE MOKET MTOKa3aTh HHTCIICKTyaIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

Kypcoeoit npoexkm

Lenb paGoThl - 3aKpervieHre U yrityojaeHue 3HaHui 10 JUCLMILINHE, JOPMUPOBAHUE Y CTY-
JICHTOB MPAaKTUYECKUX HABBIKOB MPOEKTUPOBAHUS FIEKTPOIHEBMATUUYECKUX U AIEKTPOrUApaBiInye-
CKUX CXEM IPUBOJIOB.

OOBEKT IMPOEKTUPOBAHUS — TEXHOJIOTUYECKOE 00OpYyH0BaHUE TOPHBIX MpeAnpusituil. B
MIPOEKTUPYEMBIX MIPUBOAAX MPEAyCMaTPUBAIOT IPUMEHEHHE HanboJiee paclpoCTPaHEHHBIX THIPO U
ITHEBMOANapaToB, MPONOPLHUOHAIBHON TEXHUKU U CEPBOKJIANIaHOB.

[IpoekT siBisieTcst caMOCTOATENbHOW paboToi cTyneHToB. Mcxoas U3 3Toro 3ajaHus u mo-
coOusi, COCTaBISAIOTCS TAKUM 00pa3oM, YTO KOITMPOBAHNE UCKITHOYAETCS.

B oTnenbHBIX 3a1aHUSAX CTAaBAT BOIPOCHI HAYYHO - UCCIIEIOBATEIbCKON pabOTHI B BUJIE pe-
QJIbHBIX [TPOEKTOB MCHBITATEIbHBIX U APYTUX MAIlUH, Y3J0B HOBOI TEXHHKH, CONIOCTABIICHUS pa3-
HBIX KOHCTPYKTHUBHBIX BApPHAHTOB.

[To BO3MOKHOCTH IIPUMEHSIETCS pealIbHOE IPOESKTUPOBAHUE.

[Ipu BBINOJHEHUHN KYpCOBOIl pabOThl MCMOJIb3YETCs BBIUMCIUTEIbHAS TEXHUKA U CIEAYHO-
iee nporpaMMHoe o0ecrieueHue:

Pacuers! mpoBoasTcs B nmporpaMMHoM nakere MathCAD, a Takke MCIOJIB3YIOTCS pacyer-
Hbele moaynu nporpamm FluidSim, ElektonicWorkBench, Matlab, Komniac u nip.

I'padmueckue paboThl BhIMONHAIOTCS B rpaduueckux mnakerax: Kommac, INVENTOR,
WinMachine.

Pa3pabarbiBaercs cienyromas JOKyMEHTaIHs:

I'paguueckas yvacms: 3 - rucma ghopmama A2.

1. OO6mwmit BUI MOJACPHU3UPYEMOTO 000PYIOBAHNS,
2. llpuHuunuanbHasi rUApaBIndecKas (MIHEBMAaTUYECKas) cXema MPUBOJa MAIIUHBL.
3. IlpuHuumnuaneHas cxema ylnpaBJICHHUs.
Crnenudukamnus ¥ BEJOMOCTh KypCOBOTO MTPOEKTA.

TuTynbHBIN TUCT;

3amanue;

Pedepar;

Conepxanue;

Bgenenue;

Pazgen 1 (onucanne oObeKTa, TEXHUUECKAsT XapaKTEPUCTUKA, TOCTAHOBKA 3a/1a4H);

° Pazgen 2 (pazpaboTka MpUHIMIUATIBHON THAPABIMYECKON WM ITHEBMATHYECKOU
CXEMbl IPUBO/Ia MAILIMHBI, CXEMbI pabouero 00opyI0BaHUs; ONIUCaHHE PA0OTHI, paCUE€THBIE CXEMBI,
OJI0K-CXeMbI, CBOJHbIE TaOMUIIbI, TPadUKU O pe3ysibTaTaM pacyeTOB M ONPEICIICHUIO YCUIIHM, OC-
HOBHBIX IIapaMEeTPOB);

. Pa3znen 3 (pa3paboTka NMpUHIMIUAIBHON CXEMY yNpaBJieHHs IMPHUBOJOM B aBTOMa-
TUYECKOM, PyYHOM U HACTPOEUYHOM PEKHUMaX, CTPYKTYPHAsl MOJI€Nb, XapaKTepU3YIoLIasi MPUHIIUIIBI
paboThl pa3zpabaThIBAEMON CUCTEMBI YIIPABJICHUS, aHAINU3 €€ paboThl), PazpaboTanHble MpUHIIAITH-
anbHble cxeMbl cumynupytores Ha [1K B makere nmporpammsl FluidSim;

° 3aKIIIoueHHE;
o bubnunorpaduueckuii Cucoxk;
. [Tpuiioxenus (JIUCTUHTU pa3pabOTAaHHBIX Ui pacdera MporpaMm, BEIOMOCTh Kyp-

COBOM palOTHI, CrICeU(PUKALINH).
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I'pagpuk evinonnenus Kypco6o2o npoekma
Brrgaua Tembl KypcoBoit paboThI - 2 Hezlenst 7 ceMecTpa.
Cpoxk cnaum - 18 Henens 7 cemecTpa.

Dransl BBIIIOJHEHUS! KyPCOBOTO MPOEKTA.

1. | 1 pazmen 3-4 nenenu
2. | 2 pa3gen 5-8 Henenu

3. | 3 pazmen 9-13 nenenu
4. | Odopmnenue paboThl 14-16 nenenu
5. | 3amuTta paboThl 17-18 nenenu

Ilokazamenu u Kpumepuu oyeHUAHUA KYPCOBO20 NPOEKMA:

— Ha OIIEHKY «OTJIMYHO» (5 6ayyioB) — paboTa BHITIOJIHEHA B COOTBETCTBUH C 3a/IaHHEM, 00Y-
YAFOIIUIICS MOKA3bIBACT BRICOKUI YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIPOH3BEACHUS 1 00b-
sicHeHMsI HH(OpMaIH, HO M HHTEIICKTYalIbHbIC HABBIKH PEIICHHS MTPOOJIEM 1 3a7a4, HAX0XKICHUS
YHHUKAJIBHBIX OTBETOB K IIPOOJIeMaM, OIICHKH U BEIHECCHHUS KPUTHUYECKUX CY)KICHHIA,

— Ha OIIEHKY «X0po1oy» (4 6amia) — paboTa BBIIIOJIHEHA B COOTBETCTBUH C 3a7jaHUEM, 00Y-
YAFOIUIICS MOKA3bIBACT 3HAHHS HE TOJIBKO Ha YPOBHE BOCIIPOM3BENICHHS U 0OBsICHEHUS HH(OpMa-
[IUH, HO U UHTEJUICKTyaIbHbIC HABBIKM PEIICHUS MPOOJIeM U 3a/1a4, HAXOXKICHUST YHUKAIBHBIX OT-
BETOB K IIpodiiemMam;

— Ha OLEHKY «yJOBJIETBOPUTENIbHOY (3 Oasia) — paboTa BBIIIOJIHEHA B COOTBETCTBHUHU C 3a/1a-
HUEeM, 00yJaroluiics MOKa3bIBAET 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHUS HHPOpMa-
[IUH, MHTEJUICKTYaJ IbHbIC HABBIKM PEIICHHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HEYIOBJIETBOPHUTEIHHOY (2 Oaia) — 3aJjaHre mpero1aBaTelisi BBITOJIHEHO Yac-
TUYHO, B IPOLIECCE 3AIIUTHI padOThl 00y4aIOIIUKCS JOMYCKAEeT CYIIECTBEHHbIE OIUNOKHU, HE MOXKET
MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKHA PELICHUS TIOCTABICHHON 3a1a4H.

— Ha OIICHKY «HEY/IOBJIETBOPHUTEIBbHOY (1 Oait) — 3ajaHue mpero1aBaTelis BBIOIHEHO Yac-
TUYHO, 00YUJAIOMIMIACS HE MOKET BOCIIPOU3BECTH U OOBSCHUTH COJIEp)KaHUE, HE MOYKET I0Ka3aTh
MHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS TIOCTABICHHON 3a1a4H.

Jliia crynentoB ¢ OB3 onieHOUYHbBIE CpeCTBa 71 IPOBEACHUS IPOMEKYTOYHON aTTecTaluu
npeacTaBisitores Ha caiite MI'TY B Buie KOMITBIOTEPHBIX TECTOBBIX 3aJaHUH 1O Ka)K10M M3ydae-
Moil Teme. IIpaBUnbHO OTBETHB Ha MATH U O0JI€€ U3 IECATH BOIPOCOB [0 COOTBETCTBYIOIIEMY TeC-
TY—CTYIEHT I0JIy4aeT 3a4eT 110 JaHHOM TeMe.

Jliist mosryueHust o0IIero 3aueTa U OTIIMYHOM onleHkH cTynaeH ¢ OB3 gomkeHn nMeTh 3a4eT 1o
BCEM paccMaTpUBaEMbIM TEMaM.

Jlist mosmyuenust oueHku «Xopoioy, ctyaeHt ¢ OB3 nomkeH momy4duts 3adet Ha 75% pac-
CMaTpPUBAEMBbIX TEM.

Jljig nostydeHus OlleHKHU «Y JOBIIETBOPUTENBHO, CTyIeHT ¢ OB3 nosrkeH noayyuTs 3a4eT Ha
50% paccMaTprBaeMbIX TEM.

8. YueOHo-MeTOoAMUYECKOE M HH(POPMALIMOHHOE 0O0ecnieYeHUue TUCIUIIINHBI (MOTYJIs1)
a) OcHOBHas IUTEpATYpA:

1. Cxuprnamze A.I'. 'mapasnuka B mamnHoctpoenuu: B 2 . THT, 2010.
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Tounnkun B.B., ®unatoB A.M. b. 3amopoxusiii B.JI., UBanos C.A., Konsra A./l., Barun
B.C. OcHoBbl @YHKIIMOHUPOBAHUS THAPABIMUYECKUX CUCTEM METAILTYPrHUECKOTO 000pyao-
BaHMS. YueOHOe TmocoOue UILICTYAECHTOB OOydYaromuxcss 1o cruenuaibHocTH «Me-
TaJUIypruyeckue MaluHbl 1 000pyaoBanue». Marauroropek: M3a-so Maruutoropcek. Ioc.
TexH.yH-Ta, 2011. - 197 ¢

0) JonomuurensHas TuTepaTypa:

1.

10.

11.

HazemuieB A.C. I'unpaBindeckue u mHeBMatnueckue cucteMbl. Yacte 1. [TneBMaTndeckue
IIPUBO/IbI U CPe/ICTBA aBTOMaTH3aluu. YueOHoe nocodue.: M., DOPYM, 2004 —240c.

Hazemues A.C. [IlHeBMaTuueckue U rujapaBiIuecKue NpuBoOJbl U cucteMbl. Yacts 2. ['ua-
paBiauueckue NpuBOJbl U cucteMbl. OcHoOBbl. YueOHoe mnocobue /A.C. Hazemues,
J.E.Psi6ansuenko.. — M. ,0OPYM, 2007 —304c.

IappornpuBoa. OcHoBbl u kKoMnoHeHThl. M3mganue 2. U3garens bom Pexcpor AI' CepBuc
ABromatuzauus. Junaktuka64711r. Dpbax, 'epmanus, 2003.

@unatoB A.M., Tounmnkun B.B. IIHeBMonpuBOJ M ITHEBMOABTOMAaTHKA I1OJBEMHO-
TPAHCIOPTHBIX, CTPOUTEIBHBIX M JOPOKHBIX MalIMH. Yueb. mocobue. MarHUTOropck:
'Oy BIIO «MI'TVY», 2006. 186 c. (monymeno YMO 1o o6pa3oBaHuio B 00JIaCTU TpPaHC-
MOPTHBIX MalINH U TPAHCIIOPTHO-TEXHOJOTMYECKHX KOMILIEKCOB B KaueCTBE y4eOHOTO IO-
coOusi JUisl CTYAEHTOB BBICHUIMX Y4€OHBIX 3aBEleHUM, OOy4aroUuXcs MO CHEHUaIbHOCTU
«[logbeMHO-TpaHCIOPTHBIE, CTPOUTEIBHBIE, JOPOKHBIE MAILIMHBI K 000PYJOBAHUEY ).

Tounnkun B.B., ®unatoB A.M. b. 3amopoxusiii B.Jl., UBanos C.A., Konsra A./l., Barun
B.C. OcuoBbl OyHKIIMOHUPOBAHKS THAPABINUECKHX CHCTEM METAJUTyPTHUECKOTO 000py/I0-
BaHMs. JIabOpaTOPHBIN MPAKTUKYM MO TUIPONPUBOIY U THAPOABTOMATHKE: yueOHOE T0CO-
6ue. Maruuroropck: I'OY BI1IO «MI'TVY», 2009.

backos C.H., IBanos C.A., Tounnkun B.B., ®unatos A.M. I'maponpuBoa meramurypruyde-
cKuxX MamuH. Yuel. nocodbue. Maruurtoropck: 'OY BIIO «MI'TY», 2006. 169 c. (nomy-
meHo YMO no 00pa3oBaHuio B 0071aCTH METAJUTYPTHH B KaueCTBE y4eOHOTO TOCOOus st
CTYICHTOB BBICHIMX Y4€OHBIX 3aBe/IeHUH, 00ydaroluxcs Mo crenuaibHocTu «Metamnyp-
THYECKUE MAIIMHBI U 000PYI0BaHUEY).

backos C.H., BanoB C.A., Tounnkun B.B., ®wiaroB A.M. OCHOBBI THAPABINKHN U THI-
paBiIuyYecKoro ooOopymoBanus. YueO. mocoome. Marnutoropck: ['OY BIIO «MI'TVY»,
2007. 212 c. (momymeno YMO mo oOpa3oBaHHIO B 00JacTH METAUTypTHMH B KaueCTBE
yueOHOTO MOCOOMS AJIsl CTYJIEHTOB BBICIIMX Y4€OHBIX 3aBEICHMM, 00y4aromuxcs Mo cre-
nuanbHocTH «MeTamutypruyeckue MalliuHbl U 000pYA0BAHUEY ).

borpan H B. 'magponHeBMoaBTOMAaTHKA U THAPOIIPUBO,L MOOUIIBHBIX MAILIMH.
[TaeBMaTHueckue u rugpaBanyeckue cucremsl. — Munck: U3a-Bo benapycs, 2002. — 192 c.
backos C.H., UBanos C.A., Tounnkun B.B., ®unatos A.M. ['uaponpusBos Meramiypruie-
ckux MamuH: Yuebnoe nmocooue — Marautoropck: MI'TY um. I.MI.Hocosa, 2006, - 169c.

ATiiac KOHCTpYKUUH rufpomaiivld u rujgponepenad./ B.M.bum-ban, M.I' Ka6akos, C.IL.
Crecun. —-M.: Uuda-M, 2004. -135c.

lNoitmo ML.E. IlpoekTupoBanne 0OBEMHBIX THIPONPUBOJOB. —M.: MammHOCTpOE-
aue, 2009.
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12.

13.

14.

15.

16.

17.

HNodde A.M., Mazyp U.A. I'ugpaBnudeckoe, MHEBMaTHUECKOE U CMAa30YHOE 000PY/I0BaHKE
METAJUTypTHUeCKHUX 11eX0B. -M.: Metammypruzaat, 2009. -960c.

Cxuprnanze A.I'. I'mapasnuka B mamnHoctpoenuu: B 2 4. THT, 2010.

AnexceeB ['.B. BuptyanbHblii 1a00paTOpHBIN MPakTUKYM 0 Kypcy «MeXxaHuka KUAKOCTH
u razay. — CI16.: TMOP/I, 2007. -152c.

CeemnukoB B.K., YcoB A.A. CraHounsle ruaponpuBoabl. CrnpaBoyHuK. --M.: MamuHo-
ctpoenne, -2008.-6 12 c. CemnukoB B.K. 'mapoobopynoBanue: MexayHapoaHbIi cripa-
BoyHuk. T. 1 —-M.: U1 Texundopm, 2001. -359c.

CeemnukoB B.K. I'mnpoobopynosanue: Mexnynapoausiii cnpaBounuk. T. 2 —M.: UL Te-
xuHdopm, 2002. -486¢.

CeemnukoB B.K. I'mnpoobopynosanue: Mexnynapoausiii cnpaBounuk. T. 3 —M.: UL Te-
xuHdopm, 2003. -427c.

B) Meroauueckue yka3zaHus:

Tounnkun B.B., ®unatoB A.M., Manko E.1O. I'naponpuBoa. Meroanueckue ykazaHus K
mabopaToOpHBIM padboTaM IS CTyaeHTOB crienuanbHocTu 170900, Marautoropck: MI'TY,
2001. 24 c.

Tounnkun B.B., ®unatoB A.M., Manko E.IO. ['ugponpuBoa u rugponHeBMoaBTOMAaTHKA
IO JbMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX U JIOPOKHBIX MAIIUH. METOANYECKUE YKa3aHUs K
mabopaToOpHBIM padoTaM IS CTyAeHTOB crienuanbHocTh 170900. Marautoropck: MI'TY,
2001. 33 c.

Tounnkun B.B., Mauko E.}O. I'napasnuka u rupornpuBo]i 3aJa4HUK 7Sl CTYAECHTOB CIie-
nuansHocTu 170900. Marautoropck: MI'TY, 2004. 41 c.

Anexcees I'.B. Bupryanbubiii 1a00paTopHbIi IPaKTUKYM 1O Kypey «MexaHHKa KUIKOCTH
u razay. — CI16.: TMOPJI, 2007. -152c.

r) IIporpamMmmuoe ob6ecnieuenue u MHTEpHET-pECypCHI:

[Tporpammuoe obecnieuenue Festo Didactic mporpamma FluidSIM Hydravlic V 4.0
http://www.inspart.ru/images/yuken/prop14.jpg
http://www.gidrostanok.ru/index.php

http://www.gidroprivod.ru/

9. MaTepuajibHO-TeXHUYECKOe olecriedeHne JUCHUNINHBI (MOLYJIs1)

Tun n Ha3BaHWE AyIUTOPUH OcHallleH1ue ayIuTopun

Jlexunonnas aynuropus MynbeTUMenUiHBIE CPEACTBA XPAHEHHUS], IEpEeJaul U Mpe-

CTaBJICHUsI UH(OPMALIHH.

KommnrerotepHslii knacc [lepconanbubie komnbioTepsl ¢ maketoM MS Office, Math-

cad, Festo Didactic (mporpamma FluidSIM Hydravlic V 4.0), c
BBIXOJIOM B MIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO UH-
(hopmMaInmoHHO-00pa30BaTENBHYIO CPEy YHUBEPCUTETA

JlaGoparopus yrpaBiaeHus THIPO-
IIPUBOJIOM

FI/II[paBJ'H/ILICCKI/Ie CTCHAbI

AyaaTopuu Juisi CaMOCTOSATEITLHOMN
pabOTHI: KOMITBIOTEPHBIC KJIACCHI;
YUTAJILHBIE 36l OMOINOTEKN

[lepconanbubie kKomnboTepsl ¢ makeToM MS Office, BbIxo-
1oM B VIHTEpHET U ¢ IOCTYIOM B 3JIEKTPOHHYIO HHPOpMa-
LIUOHHO-00Pa30BaTENIBHYIO CPEly YHUBEPCUTETA
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