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PaGouast mporpamma cocrasnena na ocose ®I'OC BO no crienmansaoctu 21.05.04
['opnoe neno, yreepxaentoro npukazom MOuH PO ot 17 okTs10pst 2016 r Ne 1298.

Pabouas nporpamma paceMoTpena u o06pena Ha 3ace1aHuH KadeIpbl FOPHBIX MAIIUH
1 TPAHCIIOPTHO-TEXHOJIOIHYECKHX KOMIUIEKCOB «27» stuBapst 2017 r, potokos Ne 7.

3aB. kadepoit ~ |AJ1. Konbra/

PaGouas mporpamma o06peHa METOAMYECKOI KOMUCCHE MHCTHTYT4 TOPHOTO JIefa 1,
Tpancnopra «27» despans 2017 r, nporokon Ne 9.
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1. lesiu 0cBOEHUM JUCHMILIHHBI

[{enbpr0 OCBOCHUS MUCUUIUIMHBI SBISIOTCS: (POPMUPOBAHUE Yy CTYICHTOB 3HAHWU (yHIa-
MEHTAJIbHBIX 3aKOHOB I'MAPABINYECKOr0, THEBMATHYECKOTO IIPUBOAOB U I'MAPOITHEBMOABTOMATUKHU
Y UX NMIPUMEHEHUS NP PELICHUH UHKEHEPHBIX 3aJ1a4 B TOPHBIX IPOU3BOICTBAX.

2.MecTto0 AUCHUIIVIMHBI B CTPYKTYpE (0]0)11 NOAroTOBKH CIICIIMJIMNCTA

Jucnummza b1.B.JIB.07.01 «'uaponHeBMONIpUBOA U THIPOITHEBMOABTOMATHKA FOPHBIX MAIlIUH»
BXOJIMT B BApUaTBHYIO 4acTh O10ka 1 00pa3oBaTesbHOM IPOrpaMMBl.

Jis n3yyeHus JUCUUIUIMHBI HE0OXO0IMMBI 3HAHUS (YMEHUS, BIIAJICHNUs ), CHOPMHUPOBAHHBIE B pe-
3yJbTaTe U3ydeHUs TUCUMILUIMH «Bbiciias maremaTuka», «®usuka», «TeopeTnueckas MexaHUKay,
«ComnpoTuBIiIeHHE MaTepUAIOBy, «I uapoMexaHuka», « ANEKTPOTEXHUKAY, «OCHOBBI 3J1EKTPOHUKH, )
«["opHbIE MalIMHBI».

3HaHus (YMEHUs, BIIAICHUS ), TOJTyYCHHBIE MTPHU N3YYEHUH JAHHOHN TUCIUIUIMHEI OyayT He0OX01u-
MBI IPU U3y4eHUU AUCUUILINH «KOHCTpyHpOBaHHE TOPHBIX MAILIMH U 000pyA0BaHus», «['opHbIe
MaIHbI 1 000pynoBanue», «CTalnOHAPHBIE MALTHHBD.

3 KomnereHuuu ody4arouierocsi, popmupyembie B pe3yibTaTe 0CBOCHHS TMCIUINIUHbI
U IJIAHMPYeMble pe3yabTaThbl 00y4eHu sl

W3ydyeHre NUCUUIUIMHBI HAIllPaBJICHO Ha (POPMUPOBAHUE U Pa3BUTHE MPO(ecCHOHATBHBIX KOMIIe-
TEHIIUN:

CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3ynbTaThl 00yUCHUS
KOMIIETCHITUHU py' pesy. yu

IIK-16 - roToBHOCTHIO BBINOJHATH IKCIEPHMEHTAJIbHbIE M J1a00paTOpPHbIe HcC/IeJ0BAHMS,
HHTEPNPETHPOBATH NOJY4YeHHbIE Pe3YJbTaThl, COCTABJSATH U 3aIIUIIATH OTYEThI

3HAaTh: —  olpeAeneHus, OHATHUS, IPaBUia U MIPOLECCHI IO JUCIHU-
IIJIMHE Ha YPOBHE OCBOCHMS MaTEpHAIIa, IIPEICTABICHHO-
IO Ha ayAUTOPHBIX 3aHATHUSIX C JONOJHUTEIBHBIM HC-
IIOJIb30BAaHNEM OCHOBHOM M JIONOJIHUTEIILHOM JINTEpaTy-
PBI, @ TAK)KE ITyTEM UCIOJIb30BaHNsI BO3MOXKHOCTEN HH-
(dhopMaImoOHHON CpeIb

YMeTs: — Ppa3pabaTbiBaTh NPUHLUIHUAIBHBIE THAPO- U MHEBMOCXEMBI C
HUCITOJIB30OBAHUEM HpOHOpHHOHaHBHOfI TEXHUKH, OHpe)IeJ'ISITB
napaMeTpbl U XapaKTEPUCTHKHU DIICKTPOMHEBMATHUYECKUX U
AIEKTPOTUIPABIHUCCKUX AIapaTOB;

— KOPPEKTHO BBIpaXKaTh W apryMEHTHPOBAaHHO OOOCHOBBIBATH
COCTOSIHME MPOMOPIUOHAIIBHOTO U CIEASIIET0 THAPOIHEB-
MOTIPUBO/IA.

— CaMOCTOSITENIbHO MPUOOpETaTh OTOJHUTENbHBIC 3HAHUS H
YMEHUS,

— apryMEHTHPOBAHO OOOCHOBBIBATH TOJIOKEHHUS TMPEIMETHOMN
00J1acTH 3HAHUSA

— TPUMEHATH MPABOBBIE M HOPMATUBHBIE akThl B cepe Oes-
OTACHOCTH, OTHOCSIIUXCS K BHUIY M OOBEKTY Mpodeccro-
HAJILHOU JIEITEIbHOCTHU

Braners: — Tpo(eCCHOHANBHBIM A3bIKOM NIPEIMETHON 00JaCTH 3HAHUS;




CTpyKTYpHBI JIEMEHT

[Tnanupyembie pe3yabTaThl 00yUIEeHUS
KOMITETEHIIUH py' pesy. y4

HaBBbIKAMHU HAJAJKU U HACTPOHKHU TMAPABINYECKUX U [THEBMa-

TUYECKHUX CXEM C HEOOXOJMMBIMU TEXHHYECKUMH XapakTe-
PUCTUKAMH, TEOPETUYECKMMU M HKCIEPUMEHTAIbHBIMU Me-
TOJaMU MCCJIE0BaHUsl MapaMeTpOB TUAPOIHEBMOIPUBOIOB
TOPHBIX MallINH

— OCHOBHBIMH MECTOAaMH PCHICHHUA 3aad B obnactu IMIPOCKTHU-
POBaHUA THUAPOIIPUBOAOB TCXHOJIOIMYCCKUX MAIIMH,

crioco0amMM COBEPIIEHCTBOBAHUS NPOPECCUOHATIBHBIX 3HAHUM
U YMEHHUH IyTeM MCII0JIb30BaHMsI BO3MOXHOCTEH MH(OpMa-
LIHOHHOM CpeJbl,

croco0amMM OLICHMBAHUS 3HAYMMOCTH U INPAKTHYECKOW IpH-
T'OJTHOCTH IIOJIYYEHHBIX PE3YyJIbTaTOB




4 CTpyKTYpa H coJepkaHue JUCUUIINHbI

OO01mas Tpy10eMKOCTh TUCHIUIUIHHBI COCTaBsAeT 3 3a4eTHBIX eaquHul] 108 akas. yacoB, B TOM 4HUCIIE:
— KOHTaKTHasi paboTa —54 akaJl. 4acoB:
— aynuTopHas — 54 akaj. 4acos;
- BHEAyIUTOpHAs — aKaJl. 9acoB
- camocTosTeNbHas pabota — 18 akan. 4acos;
— MOJITOTOBKA K 9K3aMeHy 36

Buner yueGHOI paboThI, - . - & =
BKJIFOYasi CAMOCTOSITENIBHYIO | & = o 2 2 E z
0] —~
o paboTy CTYIEHTOB U 2 & g S g = o;)
= 0] = a7 o
Paznen/ Tema $ | TPYMOEMKOCTb (B Yacax) £ 5 g B > 2 E a z 5
0’5 ©
JUCIUTUTAHBI 3 o - '8 S 28 2g25 g% E
(@) = s N 2 & = S = B = 5 &
=1 a 3 e E g S S =g < 5
B g g 5 = 3 S 8 & >
= | BE | ER|° & §=¢ 2 5
o] N4
Tema 1. Beenenue.l unpasnuueckue u 7 2 |2 2 2 L s BxonHoe TectupoBanue. [1K-16
ITHEBMAaTUYECKHE CPEACTBA aBTOMAaTHUKHU g = = Onpoc o KOHTPOJIBHBIM
= E 5 BOIIPOCAM
Tema 2. DHeprooOecneueHre cCUCTeM aBTo- | /7 2 |2 2/11 2 % g g Cnaua na0opaTOpHBIX U I1K-16
MaTHKH = %‘ npaktuueckux pador. Te-
|
= § = § CTUPOBAHMUE.
= g2
Tema 3. McionHuTEeNbHBIE MEXAHU3MBI CH- | 7 2 |221 2/11 2 % c & 3 Cnaua na0oOpaTOpHBIX U I1K-16
<c O o
CTCM aBTOMATHKH =y 5 = npakTuieckux paodor. Te-
5 e
= EE CTHpOBaHME.
=2 2
ia)
]
Tema 4. Annapatypa ruipoaBTOMaTHKH, 7 2 |221 2/21 2 = ai Cnaua na0opaTOpHBIX U [1K-16
. S
YCTpOUCTBA YIIpaBJICHUA, i g g npakTudeckux pabot. Te-
i o
BCIIOMOTaTeNbHbIE YCTPOIiCTBa 289 CTHpOBaHHE.
a




Tema 5. [IponopriroHaabHbIE KianaHbI 2 221 221 2 Cnaua nabopaToOpHBIX U [1K-16
npaktudeckux padot. Te-
CTHpOBAHUE.
Tema 6. Cuctemsl ynpaBcHHs HA OCHOBE 2 |221 2/21 2 - Cnaua naGopaTOpHBIX | I1K-16
HpOHOpHHOHaHBHOﬁ ruapoaniiapaTrypabl. g § E MPAKTUYECKUX pa60T. Te-
KommneHcarust Harpy3ku CE E E CTHPOBAHHE.
= 3 F
Tema 7. DneKTpOHMKA yIIPpaBJICHUS AJIs 2 |221 2/21 2 g E%’ Cnaua naGopaTOpHBIX U [1K-16
MPOIOPIIMOHAIBLHBIX KJIAITAHOB. 5 é = = npakTHdeckux pador. Te-
=5 g s CTHPOBaHUE.
SEES
Tema 8. CepBokiianansl 2 2 2 2 = §* % ? Cnaua na0oOpaTOpHBIX U I1K-16
é : E £ npakTuueckux paodor. Te-
o 2 2 CTHpPOBAaHHUE.
= 2o
Tema 9. DkcrutyaTanus ruJpOIHEBMOABTO- 2 |2 2 2 E‘ % g Cnaua 1a00opaTOpHBIX U [1K-16
MaTHKH 2 § e npakTu4yeckux padbot. Urto-
= rOBOE TECTHPOBAHMUE.
Hroro no pazueny 18 |18/10 18/10 18 Koncynberanus |KypcoBoii mpoekT I1K-16
Ok3ameH 36
Hroro no aucuuniiune: 18 |18/10 18/10 18




Couepmaﬂne JAUCHHUITIINHBI

Ne | HaumeHoBaHue  paszena Conepxanue pasgeina
JCIUIINHBI
1 | Beenenue. ['mapasiude- Ienu u 3agaun qucuuiuimHel. Micropuyeckue acekThl pa3BUTHS THAPABINYECKUX MALIMH U CPEICTB THIPOITHEBMOABTO-
CKH€ U ITHEBMAaTHUECKUE MaTuKU. OCHOBHBIE ATalbl Pa3BUTUS NPONOPLUUOHATIBHONW TEXHUKHU. ['MapaBindyecKkue U MHEBMaTHUECKUE CPEJICTBA aB-
CpEICTBA aBTOMATUKH TOMAaTHKHU.
2 | DHeproobecrneyeHue Ccu- [IpuHuMn nelcTBUs OObEMHBIX MAIUUH, KJIACCU(PHUKAIMS, TUIIOBbIE KOHCTPYKTUBHBIE CXEMbI MAIIMH C IUIOCKOCTHOM U
CTEM aBTOMAaTHKU IIPOCTPAHCTBEHHON KMHEMATHUKON, OCHOBHBIE PACUETHBIE ITAPAMETPBI: IPOU3BOJUTEIBHOCTD, CKOPOCTh BpalllEHUsI POTO-
pa, KpyTAIUui# MOMEHT, IOTpebiisieMas MOIIHOCTh, moTepu MomiHoctd u KII/l, mynmscanus mogadu. XapakTepUCTUKH:
pacxoHasi, peryiaupoBouHas. Koadduuuenrt ycunenus, neperaTounble pyHKIUH.
Cucremspl HarHeTaHus Bo3ayxa. OCHOBHbIE TpEOOBaHUS K BO3yXy Kak K paboueMy Teily mHeBMocHucTeM. CucTeMbl MOA-
TOTOBKH BO31yXa
3 | McnomHuTenbHbIC MeXa- TunoBble KOHCTPYKTUBHBIE YCTPOWCTBA UCIIOJHUTENBHBIX MEXAHU3MOB FHIpaBiIMuecKux cucreM. Haznauenue, kiaaccu-
HU3MBI CUCTEM aBTOMATU- | (UKALMsL, ONIpEIeIeHus], IPUHLIUIIBI AEHCTBUS.
KU OcHOBHbIE pacueTHbIE MTapaMeTPhl UCTIOTHUTEIbHBIX MEXaHU3MOB CUCTEM: KPYTSIINA MOMEHT, 4YaCTOTa BPALCHUS, YCH-
JIM€ CUJIOBOTO FMAPOLMIIMHAPA IOCTYNATEIbHOTO JENCTBUS, CKOPOCTh NepeMeleHus, MouHocTs, KIT/I.
Cratudeckue XapakTepUCTUKH UCIIOJHUTENbHBIX MEXaHM3MOB MTOCTYNATEbHOTO U BpallaTeIbHOrO AEUCTBUS: (MEXaHHU-
qecKas, CKOpOCTHas).
HcnonuuTenbHble MEXaHU3MbI C 0OBEMHBIM PETYJIMPOBAHUEM CKOPOCTH, Kiaccudukaius u oOuime 3aBucuMocTH. ud-
(bepeHIaTbHbIE YpaBHEHUS IBUKEHUS NepeJaTOuHble PYHKIIUU U CTPYKTYpHasi CXeMa MEXaHU3MOB ¢ OOBEMHBIM PEry-
JUPOBaHUEM.
VcnonHuTeNnbHBIE MEXaHU3MBI C JPOCCENbHBIM peryaupoBanueM. uddepeHunansable ypaBHEHUs IBUKEHUS, JUHAMU-
yeckasi CTpPYKTypHasl cXxeMa U nepenatoynble pyHkuuu. JInneitHass AuHaMHUYecKas MOJEINb C APOCCENIbHBIM PETyIupoBa-
HUEM.
4

Arnmaparypa riIporHeB-
MOABTOMAaTHKH, YCTPOM-
CTBa YIIpaBJICHHUS, BCIIO-
MOTaTEJIbHBIE YCTPOHCTBA

Knaccudukanus annapatypsl, 00JacTi IPpUMEHEHUsI, YCTPOUCTBA, IPUHLIUIIBI IEHCTBUS, CHMBOJIBI U YCIIOBHBIE 0003Ha-
YeHUs1, CXeMbI BKJIIOUeHUs. Hanpasisromas anmnaparypa: pacnpeieauTenn, oOpaTHbIe KilanaHbl, THAPO3aMKH, JIOTHYe-
CKHE KJIanaHsbl. Perynsatops! qaBiaeHus: NpeaoXpaHUTENNbHbIC, IEPEIMBHBIE U PEAYKIIMOHHBIE KiIanaHbl. Pene naBnenus.
Perynaropsl pacxoa: Jpoccenu, perysaTopsl IOTOKA, KJIalaHbl COOTHOLIEHHS PacX040B, IPOCCEIUPYIOIINE pacipeie-
nutenu. KomnoHoBka n MoHTax anmnapaTtoB. KonauIMoHep, ruipoOYrCTUTENN U TEIIO0OOMEHHbIE anmnapaTsl. ['uapoemM-
KOCTH: THJIPOOAKH U TUAPOAKKYMYIATOPHL. [ uaponanann. OcoOeHHOCTH KOHCTPYHUPOBAHUS THIAPOAIIIAPATOB U BCIIOMO-
raTeJIbHBIX YCTPOUCTB

8




HanmenoBanue  paszgena Coneprxanue paszena
JUCHUTITUHBI

5 | IIponopronansHeie Kiaa- | [Iponmopironansaeie Kiananbl, Hasnauenue, YcrpoiictBo IIpuHIMNBl aeiicTBrs. BiusHie KOHCTPYKIUH APOCCEIHPY-

MaHbI IOIIEH KPOMKH 30JI0THUKA Ha GopMy rpaduueckoil XapaKTepUCTUKH 00bEMHOTO pacxoja OT BXOJAHOro curHama. Mcre-
YEHUE >KUJKOCTH 4Yepe3 OTBEPCTHS JIPOCCENIbHBIX PEryJIUPYIOIIUX 3JIEMEHTOB. YeThIpeXJIMHENHbIN TPEeXIO3ULUOHHBIN
pacmpeeNnuTenb IPIMOTo ACHCTBHS 0€3 dIEKTPUUECKON OOpaTHOM CBS3HM M C JJICKTPUUECKON 00paTHO# CBsi3bio. [Ipo-
MOPUMOHAJIBHBIA KJIaMaH HEnmpsIMOro JeucTBUs. [IponmopiuoHanbHbIA KiamaH HEOpsMOro JIeWCTBUA. [[BYXJIMHEWHBIN
MPONOPIMOHANBHBINA perynsTop pacxona. Hactpoiika. AnnaparHasi TEXHUKA.

6 | Cucremsl ynpasienust Ha | CTpyKTypa yrnpaBJieHHUs U PEryIMpOBaHNEe 0OBEMHBIM THAPOIIPUBOIOM. PacmpenennTenbHO-HaPaBIIAIONIas arnapary-
OCHOBE MPOMOPIIMOHATL- | pa: TUAPOPACIPEACTUTENH, THPO3aMKHU, 3alIOPHBIC KJIAMaHbl, ASIUTENIN MOTOKa. YTIpaBieHue padbounmu nukiamu. Cro-
HOI rujpoanmnaparypsl. COOBI U CXEeMBI yIpaBiieHUs. TUmbl pabourx MUKIOB ¥ TUIIOBBIE CXEMbI UX peann3anuu. Pacuer mapaMeTpoB UKIIOB.
Komnencarnus Harpy3ku CocraBneHre CuCTeM YIPaBJICHUS THIPABINYECKUX arperaToB Mpy MOMOIIY THAPABINYECKON TeXHUKU. Bompockr Mo-

JNE€PHU3ALNU JEHCTBYIOLIMX CUCTEM YIIPABIEHHUS, IOCTPOCHHBIX HA TUCKPETHON TMAPABIUKHU. CXEMBI C 3IE€KTPUUECKUM,
MMHEBMATUYECKUM U C THJIPABIUYECKUM yIpaBieHrueM. KoMiieHcanusi Harpy3Ku ¢ MOMOIIbIO KJIallaHOB MTOCTOSIHHOM pa3-
HOCTH JaBJIEHUM.

7 | DeKTpOHHUKA YIPABICHUS | DICKTPOHHBIC KOMIIOHEHTHI MPOMOPIMOHAIBHON TUAPaBIUKU. MHIYKTUBHBIC MaTYMKH MOJIOKeHUs. [IpomopriroHaib-
JUTS1 IPONIOPLIMOHATIBHBIX Hble ycunutenu. Kpurepuu 11s onpeneneHus napaMeTpoB YIPaBICHUS C TIOMOIIBIO TPONOPLUUOHAIBHBIX KJIAIIAHOB.
KJIAIIaHOB.

8 | CepBoKITanaHsl Haznauenwue. YcrpotictBo. [IpuHiunel paboThl THAPABINYECKUX CEpBOpaclpeenuTeneid. AnnaparHas Texauka. KoHryp

perynupoBaHus. BiausiHue TuHaMU4YeCKUX CBOMCTB CEPBOKJIANIaHa HA KOHTYP PETYJIUPOBAHUSI.

9

OKcmityatauus ruapor-
HEBMOABTOMAaTHKHU

[Tonck m aHanu3 BO3MOXKHBIX HEHCIIPABHOCTEH, BO3MOYKHOCTH TECTHPOBAHUS MPONOPLHOHAIBHOM TMApOAnnaparypsl
OubTpanys Ha THAPABINYECKUX YCTAHOBKAX C CEPBOKIANaHaAMU U MIPONOPLUUOHAIBHBIMU Kiananamu. [IpumMepsl aBToa-
THYECKUX TUAPOCUCTEM C UCITOJIB30BAHNEM ITPONOPIMOHAIBHBIX KJIAIIAHOB U CEPBOKJIANIAHOB.




5 O6pa3zoBaTesibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHHI

s peanu3anyu IpeTyCMOTPEHHBIX BHJIOB yU4eOHOUW paboThl B KauecTBe 00pa30BaTeIbHbIX
TEXHOJIOTHI B MpEenojaBaHUU JUCHUIUIMHBL «[ MAPOMHEBMOINPUBOJ M THAPONHEBMOABTOMATHKA
TOPHBIX MAIIIMH» UCTOJIb3YIOTCS TPAAUIIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

[lepenaya HEOOXOAMMBIX TEOPETUUCCKHUX 3HAHUHA U (DOPMHUPOBAHKIE OCHOBHBIX MPEACTABIIC-
HUM 110 Kypcy «['MapOmHEBMONPUBO U THIPOITHEBMOABTOMATHKA TOPHBIX MAILIUHY» MPOUCXOAUT C
UCIIOJIb30BaHUEM MYJIBTUMEIUWHOTO 000y IOBAHUS.

Jlexuu IpoOXoAT Kak B TPAJAUIIMOHHON (popMme, Tak ¥ B popMe JIEKIHI-KOHCYJIbTAINH, T/1e
TEOPETHUUECKUI MaTepuas 3apaHee BBIIACTCS CTYJEHTaM I CaMOCTOATENBbHOIO H3YYEHHs, IJIs
MOATOTOBKUA BOIIPOCOB JICKTOPY, TAKUM 00pa3oM, JIEKIHS MPOXOIUT IO THIY BONMPOCHI-OTBEThI-
AUCKYCCHSI.

B xozne npoBeneHus: TEKUUOHHBIX 3aHATUI MpelycMaTpPUBAETCSl UCIOJIb30BAHUE AJIEKTPOH-
HOTO JEMOHCTPAIlMOHHOTO MaTepuara.

JlekMOHHBIN MaTepuall 3aKperlIsAeTCs B XOJ¢ JJaOOPAaTOPHBIX padOT U MPAKTUUYCCKUX 3aHS-
TUSIX, HA KOTOPBIX BBIMOJHSAIOTCS TPYIIOBBIC UM WHIUBUIYAJIbHBIC 3aJIaHUSI TI0 IPOHICHHOM TEME.
[Ipu 3TOM YacTh 1a0OPATOPHBIX U MPAKTUYECCKUX 3aHATHN MPOBOIUTCS B MHTEPAKTHBHOUN (opme ¢
WCIIOJIb30BAHUEM CIIEAYIOIIMX METO0B HHTEPAKTUBHOTO O0YUCHUSI:

— pabota B KOMaHJE, KOTOpas MpeAyCMaTpPUBAeT COBMECTHYIO JIEATEIbHOCTh CTYICH-
TOB B TPYIIIE MO PYKOBOJICTBOM JIHA€pa, HAMPaBICHHYIO Ha pelieHue oliei 3ana-
YU C JICICHUEM OTBETCTBEHHOCTH M IIOJTHOMOYHH;
— 1pobiieMHOe 00y4eHHe, KOTOPOe 3aKI0YaeTcss B CTUMYJIMPOBAHUU CTYICHTOB K Ca-
MOCTOSITEJIbHOU «00bIU€» 3HAHUW, HEOOXOIUMBIX JIJISi PEIICHUS] KOHKPETHOW MPOo-
OJIeMBI;
— KOHTEKCTHOE 00Yy4YeHHE, KOTOPOE MO3BOJISIET YCBOUTH MaTe€pHasl MyTEM BBISBICHUS
CBSI3ed MEXIy KOHKPETHBIM 3HAHUEM U €T0 TPUMEHEHUEM.
Jns mioxo cAbIIANIMX YW HEMBIX CTYACHTOB MPEAINOJIaraeTcsi MCIHOJIb30BAaHUE BHU3YalIbHO-
KHHECTETUYECKUX METO/IOB OOyUEHHUS: BBHITIOJIHEHHE TpadUuecKnX U MUChbMEHHBIX paldoT 6e3 ycT-
HOTO OOBSICHEHHUS, HAOIO/IEHUE, SKCIIEPUMEHT C MOCNIeayolel peructpanueid spneHus. [Ipenmo-
JlaraeTcsi TakyKe MPUMEHSITh METOAbI padOTHl CO CIENMATBHBIMUA TEXHUYECKUMH CPEIICTBAMH 00Y-
YeHUsI ¢ WUTIOCTpallMel Mpe3eHTalluil M0 COOTBETCTBYIOIIEH MpopabaTeiBaeMoOl TeMe, JEMOHCTpa-
1M KUHO- ¥ BUJICO(UITBMOB.
Beck marepuain npejctaBieH B BU3yalbHOU popme Ha caiite. Tam xe mpeacTaBieHbl TECTOBbIE 3a-
JIAHHS U TIPEIOCTaBICHA BO3MOYKHOCTh MPOXO0XKIEHUS KOHTPOJILHOTO TeCTUpOoBaHus on-line.

CamocTtosaTenpHas paboTa CTUMYIUPYET CTYAEHTOB K CAMOCTOSITENIbHON MPOpaboTKe TEM B
MIPOIIECCE BHITIOJIHEHHSI KOHTPOJIBHBIX 3a7[aHUM, a TaK)Ke B MPOIECCE MOATOTOBKH K KOMIIBIOTEPHO-
My TECTUPOBAHHUIO U UTOTOBOM aTTeCTALINH.

6 Y4eOHO-MeTOAMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbHOM padoThI CTYAeHTOB
IIpumepHBbIii nepeYeHb J1a00PaTOPHBIX padoT:

[IponopuioHaNIBHBIN PENOXPAHUTENBHBIN KiIallaH HENPSAMOIO AEUCTBHS.
Bo3HukHOBEeHME OMIMOOK U UX aHAJIU3 B IPOMOPIHUOHATIEHOM YIIPaBICHUH.
W3MeHeHne HanpaBlIeHUs U YaCTOThI BPALIEHUsI THAPOMOTOPA NOTEHLITOMETPOM.
N3ydenue paboThl IPONOPIUOHATBEHOTO PACIPEIECIIUTENS C YCUITUTEIIEM.

Pa3zpaboTka MHOTOKaHaJIBHON CUCTEMBI YIPABICHUS THIPOLMIMHIPOM.
PerynupoBanue cKOpocTH ¢ IOMOLIbIO PETyIsTOpa MOTOKA.

VYnpasiieHne TuIpOLMIMHIPOM C IIOMOIIBIO KJIallaHa Pa3HOCTH JaBJIEHUH (KOMIIEHCaA-

NoookrwbdPE
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LUl HaTpy3KN).
8. JlocTmxkeHne 3a1aHHOIM KOOPIMHATHI TOUYKN TTO3UIIMOHUPOBAHNS.
9. PerynmupoBaHue 4yaCTOTHI BPAIICHUS THIPOABUTATES.

IIpuMepHBbIii NepedyeHb NPAKTUYECKHUX 3aHATH:

Wzydenue nporpamMmbl CUMYIISIIUY rupaBindeckux cuctem FluidSIM-H;
N3yuenune nmporpaMmbl CUMYJISIIAK MTHeBMaTH4deckux cucrteM FluidSIM-P
Pacuer cMmenieHus SKOps 30JI0OTHUKA B 3aBUCHIMOCTH OT MOJIaBA€MOTO CUTHAJIA
Br160p nponopuroHanbHbIX MPEI0XPaHUTENbHBIX KJIaaHOB

Pa3paboTka cucTembl ynpaBieHUs THAPABIMYECKIM arperaTom
MonepHu3aius CUCTEMbI YIIPaBIECHUS THAPABINYECKUM arperatom
Pa3zpaboTka cucteM THIPOIPUBO/IA TEXHOJIOTUYECKOTO 000Dy I0BAHHS
HacTtpoiika k1anaHoB ruipaBiIMuecKuX cXeM

[Touck HeucnpaBHOCTEH B pabOTE TUAPABIMUESCKON CUCTEMBI

CoNoOR~wWNE

HpI/IMeprIe 3aJaHus JJIsl CAMOCTOSITEIbHOM paﬁoTbI:

3ananue 1. J{ns 3a1aHHON TUAarpaMMBbl «IIepeMEIeHHsI-IIar» pa3padoTaTh MHEBMATHYECKYIO CHIIO-
BYIO CXEMY IIPHUBOJIa U THEBMATHYECKYIO CUCTEMY YIIpaBJiIeHUsA. B MHEBMOCXeMe HUCII0Ib30BATh
0JI0K MTOJIrOTOBKH BO3/1yXa, Pa3IMYHbIC YPOBHH JIaBJICHUIN paboueii cpe/ibl B CHJIOBOW YaCTH U B CH-
creMe ynpasiienus. [IpeqycMoTpeTs CHUXKEHHE IITyMa OT BbIXJIona Bo3ayxa. Cucrema yrpaBieHUs
JIOJDKHA MMETh J1Ba pexxnma padoTel: «[{ukim» u «ABromaty. CoOpaTth MHEBMOCXEMY B IPOTpaMMe
FluidSIM-P u uccnenoBath ee paboTy IpH 3aaHUU Pa3IHYHBIX BO3MYIHAONKX GakTopax. Orcire-
JIMTh TIOKa3aHUsl MAHOMETPOB, TIEPEMEIICHHUE THEBMOIMINHIPOB U M3MEHCHHE YhCia 000pOTOB
nHeBMoBuraTessi. COCTaBUTh OTYET O padoTe.

1 2 3 4 5 6 7=1 1 2 3 4 5 6§ T=1
| ' | |
A Unnuugp A A LunuHap A
r |
I | IMreEMOMOTO |
B IIneemMomoToOp B B Eaa P |
| |
C ‘ Lunungp C C I|.[ununp,p c
1 2 3 4 5 6 7=1 1 2 3 4 5 6 T=1
| |
A Uunnugp A A Unnunap A
| - . - L
B ruapomortop B B FHInp'{:-MoTop B
C y Uunnungp C C Llnnnu,qp C
TNamnouka D Namnovka D
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A Unnusgp A A Uunungp A
| (I |
B I'u:,qpommop B B Fuapomotop B
C y Unnunap C C ‘ Uunuugp €

Namnouka D

Namnoyka D
1 2 3 4 5 6 T7=1 1 2 3 4 5 6 T7=1
| |
A UnnuHap A A Uununap A
|| . N D
B I';i,qpouo!'op B B rulnpomoTop B
c \UHHHHEP c (i Llunuu,rp c
Namnouka D NMamnovka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
| \
A / LUunuugp A A Uunuuop A
| |\ - |
B r',!npomo-!-op B B I'lq,qp%momp B
c -/ \uunuugp c C y I|.|,anu,‘qp c
Namnoyka D Namnouka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
A Lunuuap A A Lunuugp A
I I
B Mppomotop B B Tuppomotop B
|
Uunuugp C
C y Uunuugp C C y
INamnouka D Namnouka D

3aganue 2. CoriacHo 3a/laHHOM TuarpaMmbl epeMeleHus pa3padoTaTh CUCTEMBI yIIpaBiieHus: |
- UCTOJIb3Ys PEICHHO-KOHTAKTHBIE CXEMBI; 2 - UCTIONb3Ys (CUMYIISATOP) KOHTPOJUIEpA B IPOTrpaMMe
FluidSim-H.

B 3apanun: A u C — ruppounnusapsel, B — rugpomMoTtop [uist Bcex BapuaHTOB.

Heuernpie BapuanTsl 10 9: munnHAp C IBYCTOPOHHETO JEHCTBHS BEPTUKAIBHOTO PACIIONIOKEHHUS.
Harpyxen 6omabmum Becom. IIpenycMoTpeTs NO3MIIMOHUPOBAHUE B TEUEHUE UTUTEIBHOTO BpeMe-
HU.

YerHble BapuaHThl A0 10: qunuHIp A IBYCTOPOHHETO AEHCTBUS BEPTUKAIBHOIO PACIIOIOKEHHUS.
[TpenycMoTpeTh OJMHAKOBYIO U OBICTPYIO CKOPOCTh MEPEMEILEHUS KaK P BBIABHKEHUH, TaK U
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IIpU BTATUBAHUMU.
11 - 16 BapuaHTHI IPEAYCMOTPETH BO3MOXKHOCTD JUCTAHIIMOHHOTO yIipaBieHus ycunusmu B ['1] u
MOMEHTOM B THJIPOMOTOPE B MOCIIEIHEN TPETH BPEMEHH IIUKJIA.

Jliist Bcex BapuaHTOB 0OECIICYHTD TUTABHBIN Pa3rOH I'MIPOMOTOPA M €0 IIABHOE TOPMOXKEHHE, a
TaKKe MPeyCMOTPETh PeKUMBI paboThl «Komanmay, «{ukm», «ABTOMATY.
[IpenycMoTpeTh BO3MOKHOCTH 3P (HEKTHBHOTO MCIIOJIb30BaHUS SHEPTHH HACOCOB. JJ0OUThCS, 10

BO3MOKHOCTH, MakcuMaiibHOro KIII rugpocucreMst.
Bapuantel auarpamm «llepemerienue-mary
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7 OueHoYHbIE CPeICTBA /ISl POBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) [linanupyembie pe3yJbTaThl 00YUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEAEHUs MPOMEKYTOYHOM aTTeCTalluu:

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl O0yUeHHS

O1eHOYHEIE Cpe€acTBa

IIK-16 - rOTOBHOCTHI0 BBINOJIHATH IKCIICPUMECHTAJTBHBIC

CTABJIATH H 3alIIMIIATDH 0TYETbI

H naﬁopaTopnble HCCJICA0OBAHUS, HHTEPIPETUPOBATDL MOJYUYCHHBIC PE3YyJbTaThbl, CO-

3HaTh

ONpEACIICHUS, TIOHITHUS, TPABUIIA
Y MPOLECCHI IO AUCUUIUIMHE Ha
YPOBHE OCBOEHHUsI MaTepHala,
MPEJCTABICHHOTO HA ayJUTOPHBIX
3aHATHUSAX C JOMOJHUTEIIBHBIM UC-
M0JIb30BAaHUEM OCHOBHOM U JI0IOJI-
HUTEJIBHOM JINTEPATYypPhI, a TAKKE
IyTEM HCIOJIb30BaHUS BOZMOXKHO-
cTeil ”HPOPMAITMOHHOM CpeIbl

Hepeqenb meopemuviecKux 60npocoe6 K IK3ameny:

1.

2.
3.
4

ISRl

OKcIuTyaTalus MpornopLUUuOHaIbHON TEXHUKH.
Paboune xxunxoctu (PXK) cucrem rugponpuBoia U UX CBOMCTBA.
Ha3znauenue, pyHkunu U TexHuyeckue TpedoBanus k PK.
OcHoBHble xapakTepucTuku PXK: BS3KOCTh, C)XMMaeMOCTb, TEMIIEPATYPHOE paclliupe-
HHUE.
KaBuTanmst — npuunHbl BOSHUKHOBEHHUSI, BIHMsIHAE Ha paboTy rUapoannapaToB
CocrapieHne NPUHIMIHAAIBHBIX THAPABIMYECKHX CXEM U CXEM aBTOMAaTUYECKOI0
yIpaBiIeHUsI.
Knaccugukarus ruspornpHuBoioB.
JlocToMHCTBa U HEAOCTATKU THIPOIIPUBO/IA.
YcnoBHble rpadudyeckre 0003HaAUSHHSI SJIEMEHTOB THAPO U THEBMOAJIEMEHTOB.
. CTpyKTypa ruiponpuBoja.
. CxeMbl ¢ 00BbEMHBIM PETYJIMPOBAHUEM CKOPOCTH KUIAKOCTH.
. CxeMbl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KUIKOCTH.
. Hacocsl ruiponpuBo10B, yCI0BHBIE 0003HaYeHUS. THIIBI
. 'maponBurareny, ycioBHble 0003HAYEHUS.
. T'mapouunuuapel, ycioBHbIe 0003HAYEHHUS.
. PacueT 0CHOBHBIX MapaMeTpoB rUAPOIMINHIPA.
. 'mapopacnpenenurent, yclIoBHbIE 0003HAYECHUSI.
. 3aropHbIe KJIanaHbl, YCIOBHbIE 0003HAYEHUS.
. Knananse! qaBnenusi, yciaoBHble 0003HAUCHHMS.
. IlpenoxpanurtenbHble KIanaHbl, YyCIOBHbIE 0003HAUEHUSI.
. IloTouyHbI€ KJ1anaHbl, YCIOBHBIE 0003HAUYEHUSI.
. poccenu, yciaoBHBIE 0003HAYCHUSI.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
30.

40.
41.
42.
43.
44,

45.
46.

47.
48.

I'napoakKkyMyJiiTOpBI, YCIOBHbIE 0003HAYEHHUS.

@unbTpHI, YCIOBHBIE 0003HAYCHUSI.

[TprGopsI KOHTPOIISI TUIPONPUBO/IA. Y CIIOBHBIE 0003HAYEHHUS.

['mapaBianueckas cxema npuMeHeHHs JU(GepeHIHaTIbHOr0 THAPOLMIHHIPA.
I'mponpuBoO 3aKpBITOM THAPOCUCTEMBI, OCHOBHON KOHTYD.

I'maponpuBOI OTKPBITON T'MAPOCUCTEMBI.

Jlornueckue 371€MEHTHI.

Peanmzanus nornveckux QyHKIMHA B THAPO- U THEBMOCHCTEMAX.

[TocTpoenue cucreM ynpapiaeHHs KOMOWHAIIMOHHOIO THIIA.

Metoasl TOCTPOEHNE MHOTOTAKTHBIX CUCTEM YIIPABJICHUS.

CraTtuyeckue XapakTEpUCTUKHA HCIOJHUTEIBHBIX MEXAHM3MOB IIOCTYIATEIBHOIO U
BpalllaTeIbHOIO AEUCTBUS: (MEXaHHUUECKasl, CKOPOCTHAs).

VcrnionHuTebHBIE MEXaHU3MBbI C 00BEMHBIM PEryJIMPOBaHUEM CKOPOCTH.
HcrionHuTenbHbIE MEXaHU3MBI C JPOCCEIBHBIM PETyJINPOBAHUEM.
[TponopunoHanbHbIe KianaHsl, [[pUHIKIEL pabOTHI.

KoMneHncanus Harpy3ku ¢ IOMOIIBIO KJIAIIAHOB IIOCTOSIHHOM Pa3HOCTH JIaBJICHUM.
DJEKTPOHUKA yNIPaBICHUS IS IPONOPLMOHAIBHBIX KJIAIIaHOB.

Kpurepuu 11 onpeneneHns mapaMeTpoB YIIPaBIEHUS ¢ TOMOIIBIO TPOIIOPIIMOHAIIb-
HBIX KJIallaHOB.

CepBoxnanansl. [IpuHIuns: paboThI.

ArnrmnapaTHasi TEXHHKa.

KoHtyp perynupoBanusi.

Binsane nMHaMUYECKUX CBOMCTB CEPBOKIIANIAHA HA KOHTYP PEryJIUpOBaHUsA.
@unbTpanys Ha THAPABIMYECKUX YCTAHOBKAX C CEPBOKJIANaHAMU U IPOMOPLIMOHAI b-
HBIMH KJIallaHAMHU.

IIpuMeps!I BBIITOJIHEHHBIX YCTAHOBOK C UCIIOJIb30BAHMEM MPOMOPIMOHAIBHBIX Kilala-
HOB.

[IpuMeps! BBITOITHEHHBIX YCTAHOBOK C HCIIOJIb30BAHUEM CEPBOKIIAIIAHOB.
NHAYKTUBHBIN TATUYHK [TOTOKEHUS.

DJIEKTPOMArHUThI C PETYIHPYEMbBIM X0J0M MOJIOKEHUS CepJICUHHUKA.
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeaCcTBa
KOMIIETCHIIMH
49. PerynupoBaHue yCHIIUs 3J€KTPOMAarHuTa, IOCPEICTBOM U3MEHEHUS TOKA.
50. BausiHue n3MeHeHue TeMIiepaTypsl U BI3KOCTH Macia Ha XapaKTepUCTUKU IPONOp-
LIUOHAJIbHOU T'MPABIIMKHU.
YMmers pa3pabarbiBaTh MPUHLUIIHAIbHBIE

TUAPO- U IMHEBMOCXCMBI C HUCIIOJIb-
30BaHMEM IPONOPLUOHAIBHON TeX-
HUKH, OIIpPElNeNATh MapaMeTpel U
XapaKTEePUCTUKU  3JIEKTPOIHEBMa-
TUYCCKHUX MW DJICKTPOruapaBJINn4cC-
CKHUX almnapaTos;

KOPPEKTHO BBIpa)KaThb U apryMeH-
TUPOBAaHHO OOOCHOBBIBaTb COCTOS-
HUE TPONOPLUOHATIBLHOIO U CIeas-
IIEr0 TUPOITHEBMONIPUBO/IA.

CaMOCTOSTENIEHO npuodperaTh
JIOTIOJTHUTEIbHBIE 3HAHUA U yMe-
HUS,

apryMEHTHPOBAaHO OOOCHOBBIBATH
MOJIOKEHUSI TPEIMETHON 00acTu
3HaHUSA

INPpUMCHATH IPaBOBBIC W HOPpMa-
TUBHBIE aKThl B cepe Oe3omacHo-
CTHU, OTHOCAIINXCA K BUAY U 00BEK-
Ty Npo(ecCHOHANTBHON IesTeNbHO-
CTH

Ilpumepnuie 3a0auu K IK3ameny
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CTpyKTypHBIii

OneHouyHble CpeaCcTBa

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUH
A0 Al
B
A Be 1
o T T S
P T A
+24V l -
A g
o
2V 23 4 5 & T 4 8
- .
[ 3 3 3
3 3 e K Kz K3
By T;[ i ::4 ‘ : 4 4 W 4
4 |3 | B B 4 ‘|'3
K 4 KT \
Ko 3y ) 10 "
L 17
4 L ok
K f
A 24 o .
L f‘ s * ks K é W5 * KT : Le $
o 2 2 Az Az uz 2 = a2 A2
| | | | | | | | | |
ilipllipl%ﬂgﬂﬁ I\ I
3 2 2|6 16 ] 8|10 1" T 5|17 ]
i 15 15 7 ]
3aoanue. IlocTpoiiTe tnarpaMmy «repeMenieHre-1uan s 3aJaHHON CUCTEMBI yIIpaB-
neHus ruponpuBooM (1 ruapomMoTop U 3 THIPOLUMIHHIIPA)
Buaners — npocdeccHoHaIbHBIM S3bIKOM MpeaMeT- | [lepedeHnb Tem 1 KypcoOBOIo MPOeKTa:

HOI 00JIaCTH 3HAHUS;

1. TIpoexTupoBaHuE NPONOPIHOHATHHOIO I'HIPOIIPUBO/IA IIEKOBOM APOOUIIKH;
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

— HaBbIKaMM HaJIaJKH H HaCTpOfIKH Tua-
PaBIMYCCKHUX U NNHCBMATHUYCCKUX CXCM
C H€06XO,Z[I/IMBIMI/I TEXHHUYCCKHUMHU Xa-
PAKTCpUCTUKAMU, TCOPCTUUCCKUMU U
OKCIICPUMCHTAJIBHBIMH ME€TOJaMH HC-
CJICAOBaHUsd MHapaMETpOB THAPOITHCB-
MOIIPUBOAOB I'OPHBIX MAIllMH

— OCHOBHBIMH METOJaMU DPEIICHUs 3ajad
B 00J1aCTH MPOEKTUPOBAHUS TUIPOIPH-
BOJIOB TEXHOJIOTUYECKUX MAIIHH,

— crocodamMu COBEPIIEHCTBOBAaHUS IIPO-
(eccroHaNbHBIX 3HAHUN U YMEHUH my-
TEM HCIOJIb30BAHUSA BO3MOXKHOCTEH
MH(OPMALIMOHHON CPEbI;

— cnoco0aMH OLIEHUBAHMs 3HAYUMOCTH U
IIPAKTUYECKON NPUTOAHOCTH IOJIYYEH-
HBIX PE3yJIbTaTOB

Hwn

o

13.
14.

15.
16.

17.

[IpoekTrpoBaHKUEe NPONOPLUOHATIBHOIO THAPOIIPUBOAA KOHYCHON IPOOHIIKH;

[IpoextupoBanue ruaponpusoaa nosopora I[1/IM;

IIpoexkTrpoBaHue NPONOPLHOHAIBHOIO THAPOIPUBOA IPOJOJIBHOIO IIEpEMeE-
LICHUS CTPOTaJIbHOTO CTAHKA;

PazpaboTtka ruponpuBosa ¢ IpoCcCceabHbIM PeryJIMpOBaHUEM CKOPOCTH MeXa-
HHU3Ma IOJa4H CToJIa (PPEe3epHOro CTaHKaA;

IIpoexTrpoBaHue THAPONPUBO/A MIIOCKOIIIM(OBAIBHOIO CTaHKA

[IpoekTupoBaHue ruApONPUBOAA KPYIIIONUIN(OBAIBLHOTO CTAHKA;

Pa3paboTka ruipaBIn4ecKkoro npuBo/ OIPOKUABIBAHHS KOBIIIA HIKCKABATOPA;

Pazpabotka runponprBoa ajs mogadn 0ypoBOTO CTaHKa;

PazpaboTtka ruponprBoia CUJIOBOM rOJIOBKHM arperaTHoro CTaHKa;

Pa3paboTka ruipocucTeMbl HABECHOTO 000PYIOBaHHS TPAKTOPA.

[IpoexkTrpoBaHe BBIHECEHHOIO I'MIPABIMYECKOI0 MEXaHNU3Ma [IEPEMEILIEHUS
YroJIbHOTO KoMOaiiHa;

PazpaboTtka ruponprBoia MEXaHU3UPOBAHHOM KpemH.

[IpoekTupoBanue 6e3 pe1yKTOPHOTO TUAPABINYECKOrO IPUBOJIa CKPEOKOBOTO
KOHBEHepa,

[IpoexTrpoBaHue TMAPABINYECKOTO TPUBOA JICHTOYHOIO KOHBENEPA;

[IpoexkTupoBaHue rUAPaBINIECKOrO IPUBOJA TATOON IPEIOXPAHUTEIBHOM JIe-
oenku,;

IIpoexTrpoBanue TupoONpuBoIa OypoBOi YCTAaHOBKH.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

A B C D

B [ [

A B c D E

Vemmme H | 1500 [ 2000 | 3000 | 3000 [ 4000

Xog, m 006 | 04 03 0.4 0.3

b

44

| P

IIpumep 3ananus:
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Y4eOHO-MeTOInYeCKOe 00eCIIeYeHuEe CaMOCTOsITEILHON paOOThI CTY/IEHTOB:

1. Touwmnkun B.B., ®unatoB A.M. b. 3anopoxusiit B.Jl., iBanoB C.A., Konsra A.Jl.,
Barun B.C. OcHoBbl OyHKIIMOHUPOBAHUS THIPABINYECKUX CUCTEM METAJLTypruye-
ckoro obopynoBanus. JlabopaTOpHBIA MPaKTHKYM MO THAPOIPHUBOAY M THAPOABTO-
MaTtuke: yueoHoe nmocooue. Marauroropck: ['OY BITO «MI'TVY», 2009.

2. Baruu B.C., I'ypoB M.1O. HccrenoBanre KOHCTPYKIIMH, IPUHITUIA ACUCTBUSA, pabo-
Thl U TEXHUYECKOM IKCIUTyaTallMy ruApoAuHaMudeckux MypT: Meroa. ykas. k ia0.
pab. no qucuummHe « ' UAPOMHEBMOANEKTPONIPUBOI ISl CTYAEHTOB crew. 150402.
Maruurtoropck: MI'TY, 2002. 17

3. A.H.Makapos, E.IO. Manko, Touunkua B.B., ®umaroB A.M.u ap. [lomxbemHo-
TPAHCIIOPTHBIE, CTPOUTEIbHBIC, JOPOKHbIE MallMHBI M oOopynoBaHue. Yacth 1:
Yuebnoe mocodue /Tlox pen. A.H.Makaposa. Marauroropck: 'OY BITO «MI'TVY»,
2006.

4. Barun B.C. lccnenoBanue KOHCTPYKIIUH, IPUHITUTIA ACHUCTBUS, U PAOOTHI
MpeIOXPaHUTENBHBIX KIamaHoB: MeTo. ykas .k 1ab. pal. mo JUCIUILTHHE
«"'uApONHEBMOANEKTPONPUBOIY i cTyAeHTOB crell. 150402. Maruutoropck:
Pykonuce, 2007. 30 c.

5. Barun B.C. UccnenoBanue KOHCTPYKIMH, IPUHLINAIIA AEUCTBUSL, U pPaOOTHI
HAMIOPHBIX 30JIOTHUKOB: MeTo. yka3 .K j1a0. pad. 1Mo AUCHUILUIUHE
«"'uApONHEBMOANIEKTPONIPUBOI» I cTyneHTOoB crell. 150402. Maruutoropcek:
Pykonuce, 2007. 12 c.

AynuTopHas caMocTosATeNbHas padoTa CTYJEHTOB Ha JIAOOPATOPHBIX 3aHATHUSX OCYILECTB-
JSieTCs I0JT KOHTPOJIEM IPEToAaBaress B BUAE PELICHUs 3aJa4 U BBINOJIHEHUS! YIIPa)KHEHUH, KOTO-
pble ompeienseT MpenoaaBaTelb Uil cTyleHTa. BHeayiuTopHas caMmocTosiTenbHast paboTa CTyIeH-
TOB OCYIIIECTBJISIETCS B BUJI€ MPOPAOOTKU MaTepHasa JEKIMOHHBIX U JaOOPaTOPHBIX 3aHATHI U BbI-
MIOJIHEHUS KypCOBOTO ITPOEKTA ¢ KOHCYJIbTALIMSIMU IIPENOIABATEIS.

MeToauueckue PEeKOMEHIAUHU AJS MOATOTOBKHU K 3K3aMEHY

Jlis MOATOTOBKYU K 9K3aMeHY HEOOXOIUMO M3YUMTh TEMbI JIEKIIUH U TeMBbI JUIsl CAMOCTOSTEIb-
HOT'O M3y4YEHUS C UCIOJIb30BAHWEM OCHOBHOM, JOMOJHUTENBHON JINTEPATypbl METOIUYECKUX YyKa-
3aHMM, a TAK)KE NHTEPHET-PECYPCOB.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIEHKY «OTIUYHO» (5 0aIoB) — 00yUaIOUIiCsS IeMOHCTPUPYET BBICOKHI YPOBEHB CPOPMHU-
POBaHHOCTH KOMIIETEHITNI, BCECTOPOHHEE, CHCTEMATHIECKOE U TITyOOKOe 3HaHHEe y4eOHOTo MaTe-
puaia, CBOOOIHO BBITIOJIHSET MPAKTHUECKHUE 3aJaHuUs, CBOOOIHO ONEPUPYET 3HAHUSIMU, YMEHUSIMU,
MMPUMCHACT UX B CUTyallUAX MHOBBIIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «XOopoIioy (4 6amia) — 00yJarmuics JeMOHCTPUPYET CPETHUN YPOBEHb cHhopMHpPO-
BAHHOCTHU KOMHeTeHHI/Iﬁﬁ OCHOBHBIC 3HaHUA, YMCHUA OCBOCHBI, HO JOITYCKAIOTCA HE3HAYUTCIIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyTHEHUS TPU aHATUTUIECKUX OTepaIusiX, IePeHOCce 3HAHUN 1 YMEHHIA
Ha HOBEBIC, HCCTAHJAPTHBIC CUTYalluU.

— Ha OIEHKY «yJIOBJIETBOPUTENHHOY (3 6amia) — o0yJaromuiicss IEMOHCTPUPYET MOPOTOBBIN ypo-
BeHb C(OOPMHUPOBAHHOCTH KOMITETEHI[MI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYyCKal0TCs OIN0-
KU, TIPOSIBIISIETCS OTCYTCTBUE OT/ENBbHBIX 3HAHUI, YMEHUH, HABBIKOB, 00YyUaOIIUIACS UCTIBITHIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUS ITPU ONICPHUPOBAHUN 3HAHUAMHA U YMCHUAMU IIPU UX IIEPEHOCC HA HO-
BBIC CUTYyalluH.

— Ha OIICHKY «HEYIOBJICTBOPUTEILHO» (2 Oamia) — oOyJaronuiicss AEMOHCTPUPYET 3HAHUS HE OoJiee
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20% TeopeTH4ecKoro MaTepuania, JOIMyCKaeT CYIIIECTBEHHbBIE OITMOKH, HE MOXKET MTOKa3aTh UHTEII-
JIEKTyaJbHbI€ HABbIKM PELICHUS MPOCTHIX 3a/1ad.

— Ha OIEHKY «HEYIOBJICTBOPHUTENHHOY (1 6amr) — oOyJarommiicss He MOKET TIOKa3aTh 3HAHUS HA
YpOBHE BOCTIPOU3BEACHUS U 00BACHEHUS! HHPOPMAIH, HE MOKET MOKa3aTh MHTEJUIEKTYalbHbIE
HABBIKU PEIICHHSI MPOCTHIX 3a/1ad.

Kypcoeoit npoekm

Ilenb paGoThl - 3aKperyieHne U yrilyOjaeHne 3HaHui 0 JUCHUIUIMHE, (OPMHUPOBAHUE Y CTY-
JIEHTOB MPAKTUYECKUX HABBIKOB MPOEKTUPOBAHUS AIEKTPOITHEBMATUUECKUX U AJIEKTPOTrUpaBInye-
CKUX CXEM IPHUBOJIOB.

OOBEeKT MPOEKTUPOBAHHA — TEXHOJIOTHYECKOEe 00OpYJOBaHME TOPHBIX HpeAnpusTuii. B
IPOEKTHPYEMBIX IPUBOJAX MPeyCMaTpUBAIOT IIPUMEHEHNE HauboJiee pacpoCTPaHEHHBIX THAPO U
ITHEBMOAIIApaTOB, IPONOPLHUOHAILHON TEXHUKU U CEPBOKIIANAHOB.

[TpoexT siBiIsieTCsl caMOCTOATENbHOM paboTol cTyAeHToB. Mcxoas u3 3Toro 3ajaHus U Io-
coOusi, COCTaBJISIIOTCS TAKUM 00pa3oM, YTO KOIMPOBAHUE UCKIIFOUAETCS.

B oTaenbHBIX 3aJaHUAX CTaBAT BONPOCHI HAYYHO - UCCIIEI0BATEIbCKONW pabOThl B BUJE pe-
AJIbHBIX [IPOEKTOB MCHBITATENIbHBIX U JAPYTUX MAIIUH, Y3J0B HOBOM TEXHHUKH, COMOCTABIECHUS pas3-
HBIX KOHCTPYKTHUBHBIX BapUaHTOB.

[To BO3MOXHOCTU IPUMEHSETCS pealbHOE IPOEKTUPOBAHHUE.

[Tpy BBINOJIHEHUU KypCOBOH pabOThI MCMOJb3YETCs] BBIYMCIUTEIbHAS TEXHUKA U CIEIYI0-
11e€e IPorpaMMHOE 0OecTieueHHE:

Pacuets! nmpoBoasitcs B nporpammuoM nakere MathCAD, a Takxke HCHONB3YIOTCSI pacyeT-
Hble Moy niporpamm FluidSim, ElektonicWorkBench, Matlab, Kommac u ap.

I'padmueckue pabotrel BbImoNHSIOTCA B Tpaduueckux mnakerax: Kommac, INVENTOR,
WinMachine.

PazpabaTbIBaeTcs cieyromas JOKyMeHTaLus:

I'paghuueckas vacmo: 3 - rucma popmama A2.

1. OO6uwmii BUg MOAEepHU3HpPYEMOTo 000pyIOBaHHUS;
2. TlpuHnunmanbHas THApaBINYECcKas (MHEBMATHYECKast) CXeMa MPUBOJIa MAIIHHEL.
3. IlpuHuMnUManbHas cxema yrnpaBlieHHs.
Crneunduxanust 1 BEIOMOCTh KypCOBOTO ITPOEKTA.

TUTyIBHBIN JIKCT;

3amanue;

Pedepar;

Coneprxanue;

Bgenenue;

Pa3znen 1 (onucanue o0bekTa, TEXHUYECKAs! XapaKTEPUCTHKA, IOCTAHOBKA 3a/1a4H);

. Pazgen 2 (pa3zpaboTka MpUHIMMHAIBHONW THAPABIWYECKON WM ITHEBMATHYECKON
CXEMBI MIPUBOJIa MALINHBI, CXEMBbI paboyero 060py0BaHMs; OMMCAHUE PaOOThI, pACYETHBIE CXEMBI,
OJI0K-CXeMbl, CBOJIHBIE TAOIHIIBI, TPApUKHU MO Pe3yJbTaTaM pacueToB M ONPEAEICHUI0 YCUIHUH, OC-
HOBHBIX I1APaMETPOB);

o Paznen 3 (pa3paboTka MPUHLIMIHAIBLHON CXE€MY YINpaBJICHUS MPUBOAOM B aBTOMa-
TUYECKOM, PyYHOM M HACTPOEUHOM pEXHUMAaX, CTPYKTYpHasl MOJEIb, XapaKTEepPU3yoIlasl IPUHIUIIBI
paboThHI pa3pabaThIBAEMOM CHCTEMBI yIPABJICHHs, aHATU3 €€ padoThl), PaspaboTaHHbIe MPUHITUATIN-
anpHbIe cxeMbl cuMyupytoTcs Ha [1K B makere mporpamwmer FluidSim;

° 3akroueHue;
o bubnuorpaduueckuii cnucok;
o [Tpunoxenus (JIMCTUHTH pa3paOOTaHHBIX Ul pacdeTa MporpaMmm, BEIOMOCTh Kyp-

COBOM paboTHI, crienuUKaImm).
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I'pagpuk evinonnenusn Kypcoeozo npoekma
Briaua TeMbl KypcoBO#M paboOTHI - 2 Heenst / ceMecTpa.
Cpoxk cnaum - 18 nenens 7 cemectpa.

ITanbl BRIITOJTHECHUS KYpPCOBOI'O IIPOCKTA.

1. | 1 pasnmen 3-4 Henenu

2. 2 pazjien 5-8 Henenu

3. | 3 pazmen 9-13 nenenu
4. | OdpopmieHue paboThI 14-16 nenenu
5. 3ammuTta paboTh 17-18 Henenu

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OLEHKY «OTIUYHO» (5 0aioB) — paboTa BHINIOJHEHA B COOTBETCTBUU C 3aJaHHEM, 00Y-
YAIOIIHMIACS MOKa3bIBACT BRICOKUN YPOBCHH 3HAHUI HE TOJLKO HA YPOBHE BOCIIPOU3BEICHUS M 00h-
sICHEHHsI UH(POPMAIIMU, HO M WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOOJIeM | 3a/1a4, HaX O3KICHUS
YHHUKAJIBHBIX OTBETOB K MpoOIeMaM, OIICHKH U BBIHECEHUSI KPUTHUSCKUX CYKJICHU;

— Ha OLEHKY «Xopolioy (4 6amia) — paboTa BBIIIOJIHEHA B COOTBETCTBHUH C 3aJlaHUEM, 00yya-
IOIUICS TIOKA3bIBACT 3HAHUS HE TOJIHKO HAa YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHHS HH(DOpMAaIuH,
HO Y MHTEJUICKTYaJIbHbIC HABBIKH PELICHUS IPOOJIEM U 3a/1a4, HAaXO0XKJICHHS YHUKAIbHBIX OTBETOB K
npoOemMam;

— Ha OILICHKY «YJOBJICTBOPHUTEIBbHOY (3 Oaiuia) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3a]1a-
HUEM, 00yJarOIIMICs MOKa3bIBAET 3HAHHS HA YPOBHE BOCIIPOHM3BEACHUS M O0BSICHEHUsI HHPOpMa-
[[UU, UHTEJJIEKTYaJIbHbIE HABBIKH PEIICHUs MTPOCTHIX 3a7a4;

— Ha OIICHKY «HEYIOBJIETBOPUTEILHOY (2 Oaiia) — 3ajaHue MPero/1aBaTesis BHITOJIHEHO Ya-
CTHYHO, B MPOIIECCe 3alIUThl PA0OTHI O0YUAIOIIHICS TOMYCKAeT CYIECTBEHHBIE OMNOKH, HE MOXKET
MOKA3aTh MHTEJUICKTYaIbHbIC HABBIKU PEIICHHS IOCTABJICHHOW 3a/1a4H.

— Ha OLIEHKY «HEY0BIEeTBOpHUTENHHOY (1 Oart) — 3a1aHue mpenoaaBarens BhIMOIHEHO Ya-
CTHUYHO, O0YJAIOIIHIACS HE MOXKET BOCIIPOU3BECTH H OOBSICHUTH COJIEpPIKaHUE, HE MOKET TIOKa3aTh
MHTENJIEKTyadbHbIe HABBIKM PEIICHUS TTOCTAaBICHHOM 3aauu.

Jlna crynentos ¢ OB3 onieHO4HbIE cpeACTBa Ul IPOBENEHUS TPOMEKYTOUHOM aTTECTALIMH
npeacTapisitores Ha caiite MI'TY B BuJle KOMIIBIOTEPHBIX TECTOBBIX 3aJJaHUM MO KaX0M n3ydae-
Mol Teme. [IpaBUIIbHO OTBETUB Ha MATH U O0JIee U3 AECATH BOIIPOCOB IO COOTBETCTBYIOLIEMY Te-
CTy—CTYACHT MOJy4daeT 3a4eT 0 TaHHOW TEME.

Jnis moydeHus o0Iero 3auera U OTIMYHON oLleHKHU cTyzeH ¢ OB3 nomkeH uMeTh 3a4eT 1o
BCEM PacCMaTpPUBAEMBIM TEMAM.

Jlng nonydeHns oneHku «Xopooy, cTyaeHT ¢ OB3 nomkeH nosyunts 3adet Ha 75% pac-
CMaTpPUBAEMBIX TEM.

Jy1st mosTydeHus OIIeHKH «Y AOBIETBOPUTENBHO, CTyAeHT ¢ OB3 1oimKeH moay4YuTh 3a4eT Ha
50% paccMaTpuBaeMbIX TEM.

8. YueOHO-MeTOqHYEeCKOe M HH(POPMALIMOHHOE O0ecTeYeHne THCIUTIIHHBI (MOTYJIs1)
a) OcHOBHas nuTEparypa:

1. Cxuprnanze A.I'. I'mapasnuka B MammHocTpoenuu: B 2 w. THT, 2010.
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Touunkun B.B., ®unaroB A.M. b. 3agopoxusiii B./l., IBanoB C.A., Konbra A.Jl., Barun
B.C. OcHoBbI OYHKIIMOHUPOBAHUS THIPABINICCKUX CUCTEM METAJUTYPTHYECKOro 000pyI0-
BaHUs. YdYeOHOe TmocoOWe [UIICTYACHTOB OOy4aromuxcsl IO crnenuaibHocTh «Me-
TaJUTypruuyeckue MalluHbl U o0opynoBaHue». Maruuroropek: M3a-so Marautoropcek. [oc.
TexH.yH-Ta, 2011. - 197 ¢

0) JononuurtensHas auTeparypa:

1.

10.

11.

Hazemues A.C. I'mapaBnuueckue u nHeBMatuueckue cucteMbl. Yactes 1. [IHeBMaTuueckue
MIPUBOBI U CPEJICTBA aBTOMAaTH3aKMK. Y uyeOHoe mocodue.: M., DOPYM, 2004 —240c.

Hazemues A.C. [TneBMaTudeckue u rupaBiIndyecKue NpuBoAabl U cucremsl. Yacts 2. ['ua-
paBiIuMYecKne TpUBOABI M cucTeMbl. OcHOBBI. YueOHoe mnocobme /A.C. Haszemres,
J.E.Pe16anpuenko.. — M. ,@OPYM, 2007 —304c.

I'uppornpuson. OcHoBel U KoMIloHeHTHI. M3nanue 2. U3natens bom Pexcpor AI' Cepsuc
Aptomarm3anus. unaktuka64711r. Dpbax, ['epmanus, 2003.

®unatroB A.M., Touunkun B.B. IlneBMonpuBOj M NTHEBMOaBTOMATHKA IOJIbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX M JOPOKHBIX MaIWH. Yued. mocoOue. MarHuTOropck:
['OY BIIO «MI'TVY», 2006. 186 c. (momymeno YMO no o6pa3oBaHuI0 B 00JIaCTH TpaHC-
MOPTHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHYESCKUX KOMIUIEKCOB B Ka4ECTBE y4EOHOTO I0-
coOusl JUIsl CTYACHTOB BBICIIMX YYEOHBIX 3aBEJCHUH, O0y4aroIMXCs MO CHEIHaTbHOCTH
«ITorbeMHO-TPAHCTIOPTHBIE, CTPOUTEIIbHBIE, JOPOKHBIE MAIITMHBI U 000PYIOBAHHEY).

Toumnkun B.B., ®unaro A.M. b. 3anopoxusiii B.Jl., UBanoB C.A., Konsra A.Jl., Barun
B.C. OcnoBbl OyHKIIMOHUPOBAHUS THAPABINYECKUX CUCTEM METAJTypPrUYecKoro o0opyao-
BaHus. JIabopaTOpHBIN MPAKTUKYM IO THIPOIPHUBOIY U THAPOABTOMATHKE: yueOHOE MOCO-
6ue. Marauroropck: I'OY BIIO «MI'TVY», 2009.

backos C.H., BanoB C.A., Tounnkun B.B., ®unaros A.M. I'maponpusos MeTamtypruye-
CKHX MaluH. Yueb. nocodue. Maruutoropek: 'OY BITO «MI'TVY», 2006. 169 c. (nomy-
meHo YMO 1o o0pa3oBaHuIO B 00JIaCTH METAITYPTUU B KauecTBE yuyeOHOro nocolus Juis
CTYJEHTOB BBICHIMX Y4e€OHBIX 3aBeleHUM, oOyyarolmuxcs Mo cnenuaibHocTu «MeTamtyp-
TMUYECKUE MAIIMHBI U 000PYIOBaHUEY).

backos C.H., UBanoB C.A., Tounnkun B.B., ®unatoB A.M. OCHOBBI TUJPaBINKUA U TH]I-
paBiuyeckoro obopynoBanus. Yueb. mocobme. Maruutoropck: ['OY BIIO «MI'TVY»,
2007. 212 c. (momymeno YMO mo o0pa3oBaHHI0O B O0JIACTH METaJUIyprUU B KadecTBe
yueOHOro nmocoOus sl CTYJEHTOB BBICHIMX Y4€OHBIX 3aBeleHU, 00ydarolmuxcs Mo crie-
UATBHOCTH «MeTauTypruuecKrue MallliHbl 1 000PYI0BaHUEY).

bornan H B. I'maponHeBMoaBTOMaTHKA M TUAPONPUBOJ] MOOMIIBHBIX MaIIHH.
[TueBMaTHueckue u ruipaBaudeckue cucreMol. — Munck: M3n-so benapycs, 2002. — 192 c.
backos C.H., UsanoB C.A., Tounnkuun B.B., ®unaro A.M. I'maponpuBoj Metamutypruye-
CKUX MamuH: YueOHoe mocodue — Maruutoropck: MI'TY um. I'.M.Hocoga, 2006, - 169c.

ATnac KOHCTPYKUMH ruapoMamivH u ruapomnepenad./ B.M.bum-bax, M.I' Kabakos, C.II.
Crecun. —-M.: Uuda-M, 2004. -135c.

[oitno M.E. IIpoextupoBanue 00BEMHBIX T'MIPONPUBOJOB. —M.: MammmHocTpoe-
aue, 2009.
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12.

13.

14.

15.

16.

17.

HNodde A.M., Mazyp U.A. I'unpaBnuyeckoe, MHEBMATUYECKOE M CMa309HOE 000pYIOBaHUE
METAITYPruuecKux 1exoB. -M.: Meraiutypruzaat, 2009. -960c.

Cxuptnanze A.I'. ['unpasnuka B mammnoctpoenun: B 2 4. THT, 2010.

AnekceeB ['.B. BupryanbHblii 1a00paTOpHBIA MPAKTUKYM IO Kypcy «MeXaHHUKa KHIKOCTH
u raza». — CI16.: THOP/, 2007. -152c.

CsemnukoB B.K., YcoB A.A. CraHounsle ruzpornpuBojbl. CrpaBoyHuk. --M.: MammuHo-
crpoenune, -2008.-6 12 c. CemnukoB B.K. I'mapooGopynoBanne: MexayHapoIHBIN cIipa-
BouHuk. T. 1 —M.: U1] Texundopm, 2001. -359c.

CeemaukoB B.K. I'mapooGopynoBanne: MexmyHapoaublii ciipaBounuk. T. 2 —M.: UL Te-
xuadopm, 2002. -486¢.

CeemaukoB B.K. I'mapoobopynoBanue: MexayHapoaasiii cipaBounuk. T. 3 —M.: UL Te-
xuadopm, 2003. -427c.

B) Meronnueckue ykazaHus:

Touunkun B.B., ®unaros A.M., Manko E.1O. 'uaponpusoa. Meroanueckue ykazaHus K
nabopaTopHbIM paboTtam it ctyaeHToB cnenuanbHoctu 170900. Marautoropek: MI'TY,
2001. 24 c.

Touunkun B.B., ®unaros A.M., Manko E.}O. 'uaponpuBo u ruipormHeBMOaBTOMAaTHKA
MOABbMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX U JOPOKHBIX MAalIMH. MEeTOMYECKUE YKa3aHUs K
nabopaTopHbIM paboTtam it cTyAeHToB cneruanbHoctr 170900. Marautoropek: MI'TY,
2001. 33 c.

Touunkun B.B., Manko E.}O. ['uapasnuka v ruapornipuBo] 3ajadHUK JJIsl CTYJEHTOB CIie-
nuanbHocTH 170900. Marnutoropck: MI'TY, 2004. 41 c.

AnexceeB I'.B. BuptyanbHslii 1a00paTopHbIi pakTUKYM 10 Kypey «MexaHHuKa KUJIKOCTH
u razay». — CI16.: TUOP/], 2007. -152c.

r) Ilporpammuoe obecrniedeHue u MHTEpHET-pecypChl:

[Mporpammuoe obecnieuenue Festo Didactic mporpamma FluidSIM Hydravlic V 4.0
http://www.inspart.ru/images/yuken/propl4.ipg
http://www.qgidrostanok.ru/index.php

http://www.gidroprivod.ru/

9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOLYJIs1)

Tun u Ha3BaHUE ayAUTOPUHI OcHalenue ayguTopuu

JlexunonHas ayautopus MynbTUMEANITHBIE CPEACTBA XPAHEHHUS, IIEpeJaul U Mpe-

CTaBJIeHUs WH(OpMAIIUU.

KommbroTepHsIit Kitace [MepconanbHbie KoMMbIOTEpHI ¢ maketom MS Office,

Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ Bbix0710M B IHTEpHET U C JJOCTYIIOM B 3JICKTPOHHYIO
MH(pOPMaIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA

JlaGopaTtopust ympaBiaeHUs THAPO-
IPUBOJIOM

FI/I)IpaB.]'H/I'-IeCKI/Ie CTCHbI

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YHUTaILHBIE 316l ONOJIMOTEKH

[MepconanbHbie KoMIbIOTEPHI ¢ makeTrom MS Office, Bbixo-
noM B IHTEpHET U ¢ JOCTYIIOM B DJIEKTPOHHYIO HH(pOpMa-
IIHOHHO-00Pa30BaTEIILHYIO CPelly YHHBEPCHTETA
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http://www.inspart.ru/images/yuken/prop14.jpg
http://www.gidrostanok.ru/index.php
http://www.gidroprivod.ru/

