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JIMCT perucTpauuu M3MeHEeHU U J0MOJTHEeHU I

Ne Pa3nen Kpatkoe conepxanve n3aMeHe- JHara. No Ioamnuce
/T PITJI (mo- HUSI/ TOTIOTHEHUS MPOTOKOJIA 3aB. Ka-
JUyJIsT) 3ace/laHus benpoii
Kadeapsl
1 PII AxTtyanusanus Bcex paszaenos PII 07.09.2018 r.
rpoTokoy Nel
2 | PII AxTtyanuzanus Bcex pazaenon PIT 26.09.2019
poTokoi Ne 2
3 AKTyanu3anus yueOHO-METOUIECKOTO U 01.09.2020 mpo- 57

MH(POPMALIMOHHOTO 00eceueHHs! TUCIIUTLIN-

moxoi Nel




1. Illesan ocBOEHNM JUCHUTIIHHBI

[lenbto OCBOEHHUS AHUCUUIUIMHBI ABIAIOTCS: (OPMUPOBAHUE Y CTYIEHTOB 3HAHUU (yHIa-
MEHTAJbHBIX 3aKOHOB T'MJIPABIMYECKOr0, THEBMATUYECKOTO MMPUBOJIOB U THIPOITHEBMOABTOMATUKH
U X MPUMEHEHUS MIPU PEIlIeHNH MH)XXKEHEPHBIX 33/1a4 B TOPHBIX MPOU3BOJICTBAX.

2.MecTo qucuuniuHbl B cTpykrype OOII noaroroBku 6akanaspa

Hucuununabl.b.43 «['uaponHeBMONPUBOI U THIPOITHEBMOABTOMATHKA TOPHBIX MAIIUH» BXOJAUT
B 06a30ByI0 yacThb 0s10ka 1 0OpazoBaTeIbHON MPOTPAMMBI.

Jlnst u3ydeHus TUCIUIUIMHBI HE0OXOIMMBI 3HaHUS (YMEHHsI, BiIaJieHus ), chopMupoBaH-HBIC B pe-
3yJbTaTe U3yYeHUs: JUCIUIUINH «Boiciias Mmatematukay, «DOusukay, «TeopeTnyeckas MexaHuKa,
«ConpoTuBIICHHE MaTepUaIoBy, «I HIpOMEXaHUKay, « ITEKTPOTEXHUKA», «OCHOBBI JIEKTPOHUKH,»
«["opHBIE MalIMHBI.

3uanus (yMEHUs, BJIICHNUs ), TOTYYCHHbIE PU U3YYCHUU JAHHOW AUCUUIUIMHBI OyAyT HEOOXOau-
MBI [TPU U3y4eHUH TUCHUTUITHH «KOHCTpyHpOBaHHe TOPHBIX MAIIMH U 000pyaoBanus», «[IpoekTu-
POBaHME U pacyeT CIEAANIMX CUCTEM TUIPONPHUBOIOB TOPHBIX MAIIUH U 000pynoBaHus», «IIpoek-
THPOBaHUE 000PYTOBAHUS TOPHOTO ITPOU3BOICTBAY.

3 KomnereHuuu odyyarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHHS TMCIHUNIHHbI
U IJIAHMPYeMble pe3yabTaThbl 00y4eHusl

W3ydyeHre NUCUUIUIMHBI HAMPaBJICHO Ha (POPMUPOBAHUE U Pa3BUTHE MPOo(decCHOHATBHBIX KOMIIe-
TEHIIUN:

CTpyKTYpHBIN 3JIEMEHT

[Tnanupyembie pe3ynbTaThl 00yICHUS
KOMIIETCHITUHU py' pesy. yu

IIK-16 - roToBHOCTBHIO BBINOJHATH IKCIEPHMEHTAJIbHbIE M Ja00paTOpHbIe HCCIeI0BAHMS,
HHTEPNPETHPOBATH NOJY4YeHHbIE Pe3YJbTaThl, COCTABJATH U 3aAIIUIIATH OTYEThI

3HAaTh: —  OlpeAeneHus, OHATHUSA, IPaBUila U MPOLECCHI IO JUCIIHU-
IIJIMHE Ha YPOBHE OCBOCHMS MaTepHalIa, IIPEICTABICHHO-
IO Ha ayAUTOPHBIX 3aHATHUSX C JONOJHUTEIIBHBIM HC-
IIOJIb30BAaHNEM OCHOBHOM M JIONOJIHUTEIILHOM JINTEpATy-
PBI, @ TAK)KE ITyTEM HCIOJIb30BaHUS BO3MOXKHOCTEN HH-
(hopMaImoOHHON CpeIbI

YMeTs: — pa3pabaThiBaTh MPUHIUITHAIBHBIC THIPO- M MTHEBMOCXEMBI C
UCIIOJIb30BAHUEM TPOMOPIIMOHANILHON TEXHUKH, OMpPEICISITh
napaMeTpbl U XapaKTEPUCTUKU DICKTPOITHEBMATHYECKUX H
AIIEKTPOTHIPABIMYECCKUX AMIapaToB;

— KOPPEKTHO BBIP@XKaTh M apryMEHTUPOBAHHO OOOCHOBBHIBATH
COCTOSTHHE TPOTMOPIHOHATIBHOTO U CIEAALIETO THUAPOITHEB-
MOIIPUBO/IA.

— CaMOCTOSITEIBHO MPHUOOPETaTh JOMOIHHUTENbHBIE 3HAHUS H
YMEHHS;

— apryMEHTHPOBAHO OOOCHOBBIBATH IOJIOKEHHUS TMPEIMETHON
001acTH 3HaHUSA

— TPUMEHATH NPABOBBIE U HOPMATUBHBIE aKTHl B cdepe 0e3-
OIMACHOCTH, OTHOCSAIIMXCS K BHUAY M OOBEKTY mpodeccuo-
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CTpyKTYpHBII JIEMEHT

[Tnanupyembie pe3yabTaThl 00yUCHHS
KOMITETEHI[UH py' pesy. yu

HaJILHOM JACATCIIbHOCTH

Braners:

npoecCHOHAEHBIM SI3BIKOM MTPEIMETHOM 00JIaCTH 3HAHHS,

HaBBIKaMM HaJIaAKH U HaCTpOfIKPI TUAPABINYCCKUX U ITHCBMaA-

THYECKHUX CXEM C HeO6XOI[I/IMLIMI/I TEXHUYCCKUMHU XapaKTE-
pUCTUKaAMU, TCOPCTUUCCKHUMU U SKCICPHUMCHTAJIbHBIMH MC-
TOAaMH HCCICOOBAHUA IMApaMETPOB T'HAPOIIHEBMOIIPUBOAOB
TOPHBIX MalllMH

— OCHOBHBIMH METOAaMH PCUHICHHUA 3aad B obnactu IMIPOCKTHU-
POBaHUA THUAPOIIPUBOAOB TCXHOJIOIMYCCKUX MAIIMH,

croco0amu COBEPIICHCTBOBAHUS MPO(PECCHOHATBHBIX 3HAHHUM
¥ YMEHHUH IyTeM HCIIOJIb30BaHMs BO3MOXHOCTEH MH(pOpMa-
UOHHOU CpEbI;

croco0amMy OIECHWBAHUS 3HAYMMOCTH M TPAKTHYECKOW MpH-
T'OJTHOCTHU IOJYYEHHBIX PE3yIbTaTOB




4 CTpyKTYpa H coJepkaHue JUCUUIINHbI

OO6m1ast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHhIX enunuil 108 akan. yacoB, B TOM YHUCIIE:

- KOHTaKkTHas padora —9,9 akan. yacos:
- ayTuTOpHas — 8 akaJl. 4acos;
— BHeaynuTopHas —1,9 aka. gacoB
— camocTosTelbHast pabora —94,2 akaj. 4acos;

- MOJITOTOBKA K 3a4eTy 3,9

Buner yueGHOI paboThI,

i

1
= ! = o 1
BKJIFOYasi CAMOCTOSITENBHYIO | & = o2 2 E 5
5] ~
paboTy CTYIEHTOB U 2 & 2 g g = OE
Q ] — T O 2
Pasnen/ tema = TPYIOEMKOCTb (B Yacax) = é gm g > 2 5 x E,cza =
JUCIIUIUTAHBI & < o 5w e s S %Lg o ; :‘ 5 g = =
= S S 2 = = & H O B O
= o< = g = o S = o = O
m 2 E % = = 5 & =
) Q© w Sz = & akE =
S g = aa) S] S 7 B
Tewma 1. Beegenue.I' unpaBnudeckue u 4 0,2 0,2 10 L s Bxoanoe tectupoBanue. [1IK-16
ITHEBMAaTUYECKHE CPEACTBA aBTOMATHUKHU = ) = Onpoc no KOHTPOJIbHBIM
- E E BOIIPOCAM
Tema 2. DHeprooOecneueHue cucTeM aBTo- | 4 0,2 0,2 11 3 g Cnaua na0opaTOpHBIX U I1K-16
S
MaTHKH = %‘ npakTraeckux pabor. Te-
=
= S = § CTHPOBaHHUE.
EF 2 S
= =
Tema 3. McnionHuTeNbHBIE MEXaHU3MBI CH- | 4 0,2 0,2 0,6/0,31| 11 % g E 3 Cnaua na0opaTOpHBIX U I1K-16
< O o
CTCM aBTOMATHKH =585 npaktuyecknx pabort. Te-
3} &
== CTHPOBaHHE.
=2 2
o)
o]
Tema 4. Annapatypa ruipoaBTOMaTHKH, 4 0,3 0,2 0,6/0,31| 11 = =i Cnaua mna0opaTOpHBIX U I1K-16
. S
YCTpOUCTBA YIIpaBJICHUA, Oi = g npakTuyeckux pabort. Te-
i o
BCIIOMOTaTeNbHbIE YCTPOIiCTBA 28 CTHpOBAHTE.
a




Tema 5. [IponopriroHaabHbIE KianaHbI 0,2 0,3 0,6/0,31 11 Cnaua mabopaTOpHBIX U [1IK-16
npaktuueckux pabor. Te-
CTHPOBAHUE.
Tema 6. Cuctemsbl yripaBjeHUsI Ha OCHOBE 0,3 0,2 0,6/0,31| 11,1 - Cnaua mabopaTOpHBIX U [1IK-16
HpOHOpHHOHaHBHOﬁ ruapoaniiapaTrypabl. g E E MPAKTUYECKUX pa6OT_ Te-
Kommnencarus Harpy3ku ; E E CTHpOBAHHE.
2§ 3
o
Tema 7. DneKTpOHUKA yIIpaBICHUS IS 0,2 0,3 0,6/0,31| 11,1 5 E%’ Cnaua m1abopaTOpHBIX | [1K-16
MMPONMOPHUOHATIBHBIX KJIAITAHOB. % § E § MPAKTAYECKUX pa6OT' Te-
= F g S CTHPOBaHHUE.
SEEZ
< O
Tema 8. CepBoKIIanaHsl 0,2 0,2 0,6/0,31 9 2 B 5 @ Cnaua 71abOpaTOPHBIX M [1K-16
% ; E E npakThyeckux pabot. Te-
5 3 2 CTUPOBaHUE.
=25
Tewma 9. DxcruryaTarus TupOTHEBMOABTO- 0,2 0,2 0,4/0,21 9 é % g Crnava 1a00paTOpHBIX U [1IK-16
MaTHKHU < 8‘% MPaKTHYECKUX padoT.
© o
Hrtorosoe TectupoBaHue.
HTroro no pasneny 2 2 42 1 94,2 | Koncynpsranus |KypcoBoii mpoekt I1K-16
3auer
HNToro no xucuMnInHe: 2 2 412 1 94,2




Couepmaﬂne JAUCHHUITIINHBI

Ne | HaumeHoBaHue  paszena Conepxanue pasgena
JCIUIINHBI
1 | Beenenue. ['mapasiude- Ienu u 3agaun qucuuiuimHel. Micropuyeckue aceKTsl pa3BUTUS TMAPABIMYECKUX MAIIMH U CPEACTB THAPOIHEBMOABTO-
CKH€ U ITHEBMAaTHUECKUE MaTUKU. OCHOBHBIE ATalbl Pa3BUTHS NPONOPLUUOHATIBHONW TEXHUKHU. ['MapaBindyecKue U MHEBMATUUYECKUE CPENICTBA aB-
CpEICTBA aBTOMAaTUKH TOMAaTHKHU.
2 | DHeproobecreyeHue Cu- [IpuHumn newcTBUs OOBbEMHBIX MAalllUMH, KJIACCU(HUKAIUs, TUIOBbIE KOHCTPYKTUBHBIE CXEMbI MAIIMH C IUIOCKOCTHOM U
CTEM aBTOMAaTHKU IIPOCTPAHCTBEHHON KMHEMATHUKOW, OCHOBHBIE PACUETHBIE MTAPAMETPBI: IPOU3BOJUTEIBHOCTD, CKOPOCTh BPALCHUs POTO-
pa, KpyTAIMA MOMEHT, MOTpedasieMas MOIIHOCTh, otepu MomHoctd U KIIJ, mynbcamus mogaun. XapakTepUCTUKH:
pacxoHasi, peryiaupoouHas. Koadduuuenrt ycunenus, neperatounble pyHKIUH.
Cucremspl HarHeTaHus Bo3ayxa. OCHOBHbIE TpEOOBAaHUS K BO3yXy Kak K pabodyemy Teny nHeBMocucteM. CUCTEMBI MOA-
TOTOBKH BO31yXa
3 | McnomHuTeNnbHbIC MeXa- TunoBble KOHCTPYKTUBHBIE YCTPONUCTBA UCIIOJHUTEIBHBIX MEXAHU3MOB I'HIpaBiInuecKux cucreM. Haznauenue, kinaccu-
HU3MBI CUCTEM aBTOMATU- | (PUKALMsL, OTIPEIeIeHuUs], IPUHLUIIBI AEHCTBUS.
KU OcHOBHBIE pacueTHbIE NTapaMeTPbl UCIIOTHUTEIbHBIX MEXaHU3MOB CUCTEM: KPYTSIIMI MOMEHT, 4YacTOTa BPAILLEHUS, YCH-
JIM€ CUJIOBOTO FMAPOLMIIMHAPA IOCTYNATEIbHOTO JEUCTBUSA, CKOPOCTh NepeMeleHus, MouHocTs, KIT/I.
CraTuyeckue XxapakKTepUCTUKH UCIIOJHUTENbHBIX MEXaHU3MOB ITOCTYNATEIbHOTO U BPALATENIbHOIO JEHCTBUS: (MEXaHU-
qecKas, CKOpOCTHas).
HcnonHuTenbHble MEXaHU3MbI C 0OBEMHBIM PETYJIMPOBAHUEM CKOPOCTH, Kiaccuukaius u obmue 3aBucuMoctu. Jud-
(bepeHIaTbHbIE YpaBHEHUS IBUKEHHUS NEepeJaTOuHble PYHKIIUU U CTPYKTYpHask CXeMa MEXaHU3MOB ¢ OOBEMHBIM PEry-
JUPOBaHUEM.
VcnonHuTeNnbHBIE MEXaHU3MBI C JPOCCENbHBIM perynupoBanueM. uddepeHunanbable ypaBHEeHUS IBUKEHUS, JUHAMU-
yeckasi CTpYKTypHas cxeMa U nepefarouynble pyHkuuu. JIuHeiiHas AuHaMu4yecKas MOJEIb C APOCCEIbHBIM PEryIupoBa-
HUEM.
4

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

Knaccudukanus annapatypsl, 00JacTi IPUMEHEHHSI, YCTPOWCTBA, IPUHIIUIIBI IEHCTBUS, CHUMBOJIBI U YCIOBHbBIE 0003Ha-
YeHUs1, CXeMbI BKJIIOUeHUs. Hanpasisiomas anmnaparypa: pacnpeieauTenn, o0paTHbIe KilanaHbl, THAPO3aMKH, JIOTHYe-
CKHE KJIanaHsbl. Perymsaropsl JaBiaeHus: NpeqoXpaHUuTENbHbIC, IEPEIMBHBIE U PEAYKIIMOHHBIE KiIanaHbl. Pene naBnenus.
Perynaropsl pacxoa: Jpoccenu, perysaTopsl IOTOKA, KJIalaHbl COOTHOLIEHUS PacXO040B, IPOCCEIUPYIOIINE pacipeie-
mutenu. KomnoHoBka n MOHTax anmnapaToB. KoHAUIMOHED, THAPOOYUCTUTENH U TEINI0O0OOMEHHbIE annapatsl. ['uapoem-
KOCTH: THJIPOOAKH U TUAPOAKKYMYIATOPHL. [ uaponananu. OcoOeHHOCTH KOHCTPYHPOBAHUS THAPOAIIAPATOB U BCIIOMO-
raTeJIbHbIX YCTPOWCTB
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HanmenoBanue  paszgena Coneprxanue paszaena
JUCHUTITUHBI

5 | IIponopronansHeie Kiaa- | [Iponmoprronansaeie Kiananbl, Hasnauenue, YcrpoiictBo IIpuHIUnBl aeiicTBHs. BiusHue KOHCTPYKIUH APOCCETHPY-

MaHbI IOIIEH KPOMKH 30JI0THHUKA Ha (opMy rpaduueckoil XapaKTepUCTUKH 00bEMHOTO pacxojia OT BXOJHOro curHana. Mcre-
YEHUE >KUJKOCTH 4Yepe3 OTBEPCTHS JIPOCCENIbHBIX PETYIUPYIOUIUX 3JEMEHTOB. YeThIpEeXJIMHENHBIN TPEeXNO3ULUOHHBIN
pacmpeenuTenb IPIMOTo ACHCTBHS 0€3 dIEKTPUIEeCKON 00paTHON CBS3M M C JEKTPHUECKON o0paTHOU CBs3bi0. [Ipo-
MOPUMOHAJIBHBIA KJIaMaH HEnpsIMOro JeucTBUs. [IponmopiumoHanbHBIA KiallaH HEOpsIMOro AeHCTBUS. [[BYXJIMHEWHBIN
MPONOPIMOHANBHBINA perynsTop pacxoga. Hactpoiika. AnmapatHasi TEXHUKA.

6 | Cucremsl ynpasienust Ha | CTpyKTypa yrnpaBJieHHUs U PEryJIMpOBaHNEe 0OBEMHBIM THAPOIIPUBOIOM. PacmpenennTenbHO-HaPaBIIAIONIAs arnapary-
OCHOBE MPOMOPIMOHATL- | pa: TUAPOPACIPEACTUTENH, THIPO3aMKH, 3alIOPHBIC KJIAaHbl, ASJIUTENIN MOTOKa. YTIpaBieHue padbounmu nukiamu. Cro-
HOI rujpoanmnaparypsl. COOBI U CXEMBI yIpaBiieHUs. TUIbl pabourx UKIOB ¥ TUIIOBBIE CXEMbI UX peaiu3anuu. Pacuer nmapaMeTpoB IIUKIIOB.
Komnencarnus Harpy3ku CocrapneHnre CuCTEeM YIPABJICHHS TUIPABINYECKUX arperaToB Mpy MOMOIIY THAPABINYECKONU TeXHUKU. Bompockr Mo-

JNEPHU3ALNU JEHCTBYIOLIUX CUCTEM YIIPABIECHHUS, IOCTPOCHHBIX HAa IUCKPETHON IMAPABIUKHU. CXEMBI C 3IEKTPUUECKUM,
IMHEBMATUYECKUM U C THJIPABIUYECKUM yrpaBieHrueM. KoMIieHcanusi Harpy3Ku ¢ MOMOIIbIO KJIAlTaHOB MTOCTOSTHHOM pa3-
HOCTH JaBJIEHUI.

7 | DeKTpOHHUKA YIPABICHUS | DJICKTPOHHBIC KOMIIOHEHTHI MPOMOPIMOHAIBHON TUAPAaBIUKU. MHIYKTUBHBIC NaTYMKH MOJIOKEHUs. [IpormopriroHaib-
JUTS1 IPONIOPLIMOHATIBHBIX Hble ycunutenu. Kpurepuu s onpenenenus napaMeTpoB yIPaBIEHUS C TOMOIIbIO TPONOPLHUOHAIBHBIX KJIAIIAHOB.
KJIAIIaHOB.

8 | CepBoKITanaHsl Haznauenwue. YcrpoiictBo. [IpuHiunel paboThl THAPABINYECKUX CEpBOpaclpeenuTeneii. AnnaparHas Texauka. KoHryp

perynupoBaHus. BiausiHue TuHaMUYeCKUX CBOMCTB CEPBOKJIANIaHa HA KOHTYP PETYJIUPOBAHUSI.
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DKCIUTyaTalus THIPOTI-
HEBMOABTOMATHKHU

ITouck m aHanu3 BO3MOXKHBIX HEHUCIIPABHOCTEH, BO3MOYKHOCTH TECTHPOBAHUS MPOIOPLHMOHAIBHOM T'MApPOAIIapaTypsl
OubTpanys Ha THAPABINYECKUX YCTAHOBKAX C CEPBOKIANIaHAMU U MIPONOPLUUOHAIBHBIMU Kiananamu. [IpumMeps! aBToa-
THYECKUX FUAPOCUCTEM C UCIIOJIB30BAHNEM ITPONOPIMOHAIBHBIX KJIAIIAHOB U CEPBOKJIANIAHOB.




5 Odpa3oBaresbHBbIC H HH(POPMAIIMOHHBIE TEXHOJIOTHH

s peanu3aiy IpeayCMOTPEHHBIX BUAOB Y4eOHOM paboThl B KauyecTBEe 00pa3oBaTEIbHBIX
TE€XHOJIOTHMI B IPENOAABAHUU JUCLMILUIMHBEL «[ MIpPONHEBMONPHUBOJ M THAPOIHEBMOABTOMATHKA
TOPHBIX MAalllMH» UCIIOJIb3YIOTCS TPAAULUOHHAS U MOAYJIBHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[Tepenaua HEOOXOAMMBIX TEOPETUUECKUX 3HAHUHM M (POPMUPOBAHUE OCHOBHBIX IIPEJCTaBIIe-
Hull 1o Kypcy «lIponopunonanbHas ruijpoaBTOMaTUKa TEXHOJOTUYECKUX MAaIMH» IPOUCXOJIUT C
UCIOJIb30BAaHUEM MYJIbTUMEIUIHOIO 000py10BaHMSL.

Jlexuu MpOXOST KaK B TPAAULIMOHHON Gopme, Tak U B (opMe JIEeKUUH-KOHCYIbTallU, TIe
TEOPETUYECKUI MaTepuall 3apaHee BBIOACTCS CTYACHTAM I CaMOCTOSTEJIBHOIO HM3Y4YCHMs, IS
MOJATOTOBKH BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKIUS MPOXOJAUT 10 TUIlY BONPOCHI-OTBEThI-
JUCKYCCHS.

B xone npoBeneHMs JEKIUOHHBIX 3aHATHH MpeaycMaTpUBaeTCsl UCIOIb30BAaHUE IIEKTPOH-
HOT'O IEMOHCTPALMOHHOTO MaTepHaa.

JlexkumoHHBIN MaTepHall 3aKperIsIeTcsl B X0/ie Ja0OpaTOpHbIX PadOT U MPAKTUYECKUX 3aHS-
THUSX, HA KOTOPBIX BBIMOJIHAIOTCS IPYNIIOBbIE UM MHAWBUYAJIBHBIE 3alaHUs 110 IIPOMIEHHON TEME.
[Tpu 5TOM YacTh Ta0OPATOPHBIX M MPAKTUYECKUX 3aHSATHH MPOBOJUTCS B MHTEPAKTHBHON (popme ¢
UCIIOJIb30BAaHUEM CIIEIYIOIUX METOJ0B HHTEPAKTUBHOIO O0Y4EHUS:

— pabota B KOMaHJE, KOTOpasl MPeAyCMaTPUBAET COBMECTHYIO J€ATEIbHOCTh CTYACH-
TOB B TPYIIIE M0/ PYKOBOJCTBOM JIHI€pa, HAPaBICHHYIO Ha peleHue oOuei 3ana-
YY C JCJIEHUEM OTBETCTBEHHOCTH U IIOJHOMOYMIA;

— mpoOieMHOe 00ydeHre, KOTOPOEe 3aKII0YaeTCs B CTUMYJIMPOBAHUN CTYJIEHTOB K Ca-
MOCTOSATENbHOM «100bI4e» 3HAHUN, HEOOXOIUMBIX /Ul PeIIeHUs] KOHKPETHON Mpo-
0J1eMBEI;

— KOHTEKCTHOe 00y4yeHMEe, KOTOpPOe MO3BOJISET YCBOUTh MaTepHall IyTe€M BbISBICHUS
CBA3EH MEXAY KOHKPETHBIM 3HAaHUEM U €0 IPUMEHEHHUEM.

Jis mioxo CHBIIANMX W HEMBIX CTYIEHTOB MIPENOJaraeTcs HCIOJIb30BaHUE BU3YaJIbHO-
KWHECTETUYECKUX METO/I0B OOY4YEeHHs: BBINOJIHEHHE TpapHUuecKuX U MUCbMEHHBIX paboT 6e3 ycT-
HOTO OOBSICHEHUS, HAOIOICHHE, SKCIIEPUMEHT C TOCIEAYIOIIe peructpanuen sapienus. [penro-
Jaraercs Takke NPUMEHATh METOJbl PabOThl CO CHELUANIbHBIMA TEXHUYECKUMHU CPEACTBaMU 00Y-
YEHUs ¢ WITIOCTpalMel Mpe3eHTaluil 0 COOTBETCTBYIONIEH MpopadaTbiBaeMoil TeMe, 1IeMOHCTpa-
U] KUHO- U BUI€O(HIIBMOB.

Bech matepuan npeacTaBieH B BU3yalbHOU opMme Ha caiite. Tam e ImpeicTaBiIeHbl TECTOBbIE 3a-
JIaHWsI ¥ IPEI0CTaBIeHa BO3MOYKHOCTh MTPOX0XK/ICHHUSI KOHTPOJIBHOTO TecTHpoBanus on-line.

CamocTosTenbHas paboTa CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITENIbHOM MpopaboTKe TEM B
IIPOLIECCE BBHIMIOJHEHUS KOHTPOJIBHBIX 3a/laHUl, a TAK)KE B IPOLIECCE MOATOTOBKU K KOMITBIOTEPHO-
My T€CTUPOBAHHUIO U UTOTOBON aTTECTALIUU.

6 YueOHO-MeTOAUYECKO€E 0OOecTiedeHHe CAMOCTOSATE/IbHOI padoThl CTY/AeHTOB
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IIpumepHBIii nepeyeHb JJAa00PaTOPHBIX padoT:

[IponopumoHanbHbIN MPEIOXPAHUTEIBHBIN KIIalaH HEMPSMOTO ACHCTBHUS.
BozHukHOBeHHE OMIMOOK U UX aHATU3 B IPOMOPLIUOHAILHOM YIIPABICHU. U
N3MeHenue HanpaBiIeHUs U 4aCTOTHI BPALEHUS THAPOMOTOPA NOTEHIHOMETPOM.
N3ydenue paboThl IPONOPIUOHATBEHOTO PACHPEICIIUTENS C YCUITUTEIIEM.

Pa3paboTka MHOTOKaHATBHOW CUCTEMBI YITPABJICHUS THAPOIIMINHIPOM.
PerynupoBanue CKOpOCTH € IOMOLIBIO PETYISITOPA OTOKA.

VYrpaBneHue ruApOIMIIMHIPOM C IIOMOIIBIO KJIallaHa Pa3HOCTHU JaBJICHUM (KOMIIEHCa-
LIS HATPY3KH).

JlocTuxkeHne 3aJaHHOW KOOPAUHATBHI TOYKHU MO3ULIMOHUPOBAHUS.

9. PerynupoBaHH€ 4acTOThI BpAIlIEHUs THUAPOJIBUTATENS.

NoookrwnpE

o

IIpumepHBbI NepevyeHb NPAKTUYECKUX 3aHATHIA

W3ydeHnue mporpaMMbl cUMYISIuK rupaBiandeckux cucrem FluidSIM-H;
N3ydenne nmporpaMMbl CUMYJISIITIHN THEBMaTHdeckux cucteM FluidSIM-P
Pacuer cMmereHus SKOps 30JI0THHKA B 3aBUCHMOCTH OT IT0IaBaéMOI'0 CUTHajIa
Br100p mponopIioHanbHBIX MPEAOXPAHUTEIIBHBIX KIIAIIaHOB

Pa3paboTka cucTeMbl yIpaBIeHUS THAPABIMYECKIM arperaTom
MonepHu3alisi CHCTEMBI YITPABJICHUS THAPABIHYSCKAM arperarom
Pa3paboTka cucteM THpONPUBOJIA TEXHOIOTHYECKOTO 000PYI0BaHUS
Hacrpolika ki1anaHoB rUAPaBINYECKIX CXEM

[Torck HercpaBHOCTEH B pabOTE IMIPABIMYECKON CHCTEMBI

CoNoOA~WNE

IIpumepHbIe 3a1aHUsA 1JIsI CAMOCTOSITEJIbHON PadOThI:

3ananue 1. Jns 3agaHHON AMarpaMMBbl «IlepeMelleHus -ar» pa3padoTaTh MHEBMAaTHYECKYIO CUJIO-
BYIO CXEMY IIPMBOJIA U THEBMAaTHYECKYIO CUCTEMY YNPaBIEHUS. B MHEBMOCXEME UCIIONIB30BATh
0JIOK MOJTOTOBKH BO3/yXa, pa3IMUHbIE YPOBHU JaBJICHUMN pabodeil cpepl B CHIIOBOM YacTH U B CH-
cTeme ynpasiieHus. [IpenycMoTpeTs CHUKEHHE IIyMa OT BBIXJIONa Bo3ayxa. CUcTeMa yrnpaBieHus
JIOJIKHA UMETh JBa pexuma padoTsl: «Llukm» u «ABromary. CobpaTh MTHEBMOCXEMY B IpOrpaMMe
FIuidSIM-P u uccnenoBaTh ee paboTy IpH 33aHUU Pa3INYHBIX BO3MyHIaronuX pakropax. Otcre-
JUTh MOKAa3aHKUsI MAHOMETPOB, IepeMEIlIeHe THEBMOLIMIMHAPOB U U3MEHEHHE YKclla 000pOTOB

IMHCBMOABUI'AaTCIIA. CocTaBUTB OTYET O pa60Te.
1 2 3 2 3 4 5 6 7T=1

¥ -

4 5 6 T7=1 1
/ I ' [
A Unnunap A A Umnunap A
| / |
' |

B IlmesmomoToOp

B ITresMoMoTOp B

C L'Lunun.:u,p Cc

Uunuuap C
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1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
I |
Umunnagp A A Uununap A
] . L
ruapomotop B B Fuapomotop B
Lunuuap C c Uinmkap C
Namnouka D Namnouka D
2 3 4 5 6 T=1 1 2 3 4 5 6 7=1
| |
Unnusap A A Uunungp A
. . L
ruapomorop B B rmapomotop B
Umnnungp C C ‘ Unnungp €
Namnouka D Namnoyka D
2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
A / Unnunap A ‘ A Uunnnap A
|| - R I
B I';ilgpouo!'op B B Fuapomorop B
C Umnnungp C (4 I:.lm-ruu,qp c
Namnodka D flamnouka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
| \
A Uunuugp A A Uunuuap A
| |\ . - L
B I'ﬁ,u,pcmo‘l\'op B B rV!.D.P%!MOTop B
C Ll.wnle,‘qp c C Uunnuap C
Namnoyka D Namnoyka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
Uunuuap A A Unnuuap A
I I
MpapomoTtop B B Fuppomotop B
|
Uunuupp €
Uunuupp C C y
Namnouka D Namno4ka D
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3aganue 2. CoryiacHoO 3a/laHHOM MarpaMMbl IIEpeEMELLEHUS pa3padoTaTh CUCTEMBI yIIpaBiIeHUS: 1
- UCTOJIb3Ys PEICHHO-KOHTAKTHBIE CXEMBI; 2 - UCIOb3Ys (CUMYJISATOP) KOHTPOJUIEPA B IPOrpaMMe
FluidSim-H.

B 3aganun: A u C — ruiponuiauHIpel, B — ruapoMoTop A1 BCeX BapUaHTOB.

Heuernble BapuanTel 10 9: muummHAp C IBYCTOPOHHETO AEUCTBUS BEPTUKAIBLHOTO PACIIOIO0KEHUS.
Harpyxen 6onbmmm BecoM. IlpeaycMoTpeTs NO3UMLIMOHUPOBAHKUE B TEUEHHE JJIUTEILHOIO BpeMe-
HU.

YetHsble BapuaHThl 10 10: HUIMHAP A ABYCTOPOHHETO JEMCTBUS BEPTUKAIBHOIO PACIIONOKEHHS.
[TpenycMOTpeTh OMHAKOBYIO M OBICTPYIO CKOPOCTH MEPEMEIICHHUS KaK IPU BBIIBUKECHUH, TaK U
IpY BTSATUBAHUM.

11 - 16 BapuaHThI IPEAYCMOTPETH BO3MOKHOCTD JUCTAHLIMOHHOIO yrpaBiaeHus ycunusimu B ['1 u
MOMEHTOM B THAPOMOTOPE B IIOCIIETHEN TPETU BPEMEHU LIUKJIA.

Jiist Bcex BapuaHTOB OOECIICYHTD TUIABHBIA Pa3TOH THIPOMOTOPA H €ro IIaBHOE TOPMOXKEHUE, a
TaKXe MPeTyCMOTPeTh pexXUMbI paboTsl «Komanna», «Llukm», «ABTomMar».

[TpenycMoTpeTs BO3MOKHOCTD 3()(heKTUBHOTO UCTIONB30BAHUS SHEPTUH HAcOCOB. JloOUThCS, 11O
BO3MOXHOCTH, MakcumanbHoro KITJI rugpocucremsi.

Bapuants! quarpamm «llepemermenue-mar»
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7 OueHoYHbIE CpeICTBA J1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAlMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA /ISl MPOBEJACHUsS MPOMEKYTOUHON ATTeCTANNM:

CtpyKTypHBII
JJIEMEHT
KOMIETEHINU

[Tnanupyemble pe3yiabTaThl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

IIK-16 - TOTOBHOCTHI0 BBINOJIHATH IKCIICPUMEHTA/IbHBIC

CTABJIATH U 3alIIMINATDH 0TYCTbI

H .J'laﬁopaTOprIe HCCJIICI0BAHUA, HHTEPNPETUPOBATDL MOJYUYCHHBIC PE3YyJbTaThl, CO-

3HaTh

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

Hepeqenb meopemuuecKux 60npocos K auemy.

1.

2.
3.
4

ISRl

OKcIuTyaTanus NpornopLUuOHaIbHON TEXHUKH.
Paboune xxunxoctu (PXK) cucrem rugponpuBoia U UX CBOMCTBA.
Ha3znauenue, pyHkunu u TexHuyeckue TpedoBanus k PK.
OcHoBHble xapakTepucTuku PXK: BS3KOCTh, C)XMMaeMOCThb, TEMIIEPATypHOE pacilupe-
HHUE.
KaBuranust — mpuunHbl BOSHUKHOBEHHUSI, BIHMsIHAE Ha paboTy rUApoannapaToB
CocrapneHue IPUHIUIHAIBHBIX THAPABIMYECKUX CXEM M CXeM aBTOMATHYECKOTro
yIpaBiIeHUsI.
Knaccugukarus ruspornpHuBoioB.
JlocToMHCTBa U HEOCTATKU THIPOIIPUBO/IA.
YcnoBHble rpaduyeckre 0003HaAUSHHSI JIEMEHTOB THAPO U THEBMOAJIEMEHTOB.
. CTpyKTypa ruiponpuBoja.
. CxeMbl ¢ 00BbEMHBIM PETYJIMPOBAHUEM CKOPOCTH KUIAKOCTH.
. CxeMbl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH JKUKOCTH.
. Hacocsl ruiponpuBo10B, yCIOBHBIE 0003HaYeHUS. THIIBI
. 'maponBurareny, ycioBHble 0003HAYSHUSI.
. T'mapouunuuapel, ycioBHbIe 0003HAYEHHUS.
. PacueT 0CHOBHBIX MapaMeTpoB TUAPOIMINHIPA.
. 'mapopacnpenenuren, ycioBHbIE 0003HAYECHUSI.
. 3aropHbIe KJIanaHbl, YCIOBHbIE 0003HAYEHUS.
. Knananse! qaBnenusi, yciaoBHble 0003HAUCHHMS.
. IlpenoxpanurtenbHble KIanaHbl, YCIOBHbIE 0003HAYEHUSI.
. IloTouyHbI€ KI1anaHbl, YCIOBHBIE 0003HAUYEHUSI.
. poccenu, yciaoBHBIE 0003HAYCHUSI.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnarupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

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.

@uIbTpHI, YCIOBHBIE 0003HAUEHUS.

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

['mapaBiarueckas cxema npuMeHEHHs JU(GepeHInaTbHOTO THAPOLMIUHIPA.
I'mponpuBoO 3aKpBITOM THAPOCUCTEMBI, OCHOBHON KOHTYD.

I'maponpuBOI OTKPBITON T'MAPOCUCTEMBI.

Jlornueckue 31€MEHTHI.

Peanmzanus nornveckux GyHKIMHA B THIPO- U THEBMOCHCTEMAX.

[TocTpoenue cucreM ynpapieHUs KOMOWHAIIMOHHOIO THIIA.

MeToabl TOCTPOEHNE MHOTOTAKTHBIX CUCTEM YIIPABIICHUS.

Cratuyeckue XapakTEpUCTUKH HCIOJHUTEIBHBIX MEXAHM3MOB IIOCTYIATEIBHOIO U
BpalllaTeIbHOI0 AEUCTBUS: (MEXaHUUECKasl, CKOPOCTHAs).

VcnionHuTenbHBIE MEXaHU3MBbI C 0OBEMHBIM PEryJIMPOBaHHUEM CKOPOCTH.
HcrionHuTenbHbIE MEXAHU3MBI C APOCCEIBHBIM PEryJINPOBAHUEM.
[TponopunoHanbHbIe KianaHsl, [[pUHIKIEL pabOTHI.

KoMneHncanus Harpy3ku ¢ IOMOIIBIO KJIAIIAHOB IIOCTOSIHHOM Pa3HOCTH JIaBJIICHUM.
DJEKTPOHUKA yIPaBJICHUS IS IPONOPLMOHAIBHBIX KJIAIIAHOB.

Kpurepuu i onpenesieHns mapaMeTpoB YIPABIEHUsS € TOMOIIBIO IIPOIOPLIMOHAIIb-
HBIX KJIallaHOB.

CepBoxnanansl. [IpuHIuns: paboThI.

ArnrmnapaTHasi TEXHHKA.

KoHtyp perynupoBanusi.

Binsgaune nMHaMUYECKUX CBOMCTB CEPBOKIIANaHA HA KOHTYP PETYJIMPOBAHMUS.
@unbTpanys Ha THAPABIMYECKUX YCTAHOBKAX C CEpPBOKJIANaHAMU U IIPOMOPLIMOHAIb-
HBIMH KJIalTaHAMHU.

IIpuMeps!I BBIITOJIHEHHBIX YCTAHOBOK C MCIIOJIb30BAHMEM MPOMOPIMOHAIBHBIX Kilala-
HOB.

[IprMeps! BBITOTHEHHBIX YCTAHOBOK C HCIIOJIB30BAHUEM CEPBOKIIAIAHOB.
NHAYKTUBHBIN JaTYUK MMOJTOKEHUS.

OJIEKTPOMArHUTHI C PETYIUPYEMBIM XO0J0M MOJIOKEHUS CepJICUHHUKA.
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETCHIIMH
49. PerynupoBaHue yCHIus 3J€KTPOMAarHUTa, OCPEACTBOM U3MEHEHUS TOKA.
50. BausiHue n3MeHeHue TeMIiepaTypsl U BI3KOCTH Macia Ha XapaKTepUCTUKU IIPONop-
LIUOHAJIbHOU T'MPABIIMKHU.
YmMmers pa3pabarbiBaTh NMPUHLUIIHAIbHBIC

TUAPO- U IMHEBMOCXCMBI C HUCIIOJIb-
30BaHMEM IPONOPLUOHAIBHON TeX-
HUKH, OIpElNeNATh MapaMeTpsl U
XapaKTEePUCTUKU  3JIEKTPOIHEBMa-
TUYCCKHUX MW DJICKTPOruapaBlInydc-
CKHUX anmnaparos;

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

CaMOCTOATENIBHO npuodperaTh
JIOTIOJTHUTENIbHBIE 3HAaHUA U yMe-
HUS,

apryMEHTHPOBaHO OOOCHOBBIBAThH
MOJIOKEHUSI TPEIMETHON 00acTu
3HaHUSA

INPpUMCHATH IPaBOBBIC W HOpMa-
TUBHBIE aKThl B cepe Oe3omacHo-
CTHU, OTHOCAIINXCA K BUAY U 00BEK-
Ty Npo(ecCHOHATBHON JesTeabHO-
CTH

Ilpumepnule 3a0auu K 3auemy
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CTpyKTypHBIii
AJIIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeicTBa
KOMIIETEHINH

AD A1

+24V

KD

KT Le

T
3aoanue. IlocTpoiiTe tuarpaMmy «repeMenieHre-1uar s 3aJaHHON CUCTEMBI yITpaB-
neHus ruponpuBooM (1 ruapomMoTop U 3 THIPOLUMIHHIIPA)

o

Buaners — npocdeccHoHaIbHBIM S3bIKOM MpeaMeT- | [lepedeHb Tem A1 KypcoOBOIo NMPOeKTa:
HOU 00J1acTH 3HAHUS; 1. [IpoexTrpoBaHue MPOIIOPIUOHATHHOTO THAPOIIPUBO/IA IIEKOBOW APOOHIIKH;
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnarupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

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

— OCHOBHBIMH METOJAMU DPEIICHUS 3aja4
B 00J1aCTH MPOEKTUPOBAHUS TUIPOIPH-
BOJIOB TEXHOJIOTUYECKUX MAIIHH,

— crocodamMu COBEPIIEHCTBOBAaHUS IIPO-
(eccroHaNbHBIX 3HAHUN U YMEHHH my-
TEM HCIOJIb30BAHUSA BO3MOXKHOCTEN
MH(OPMALIMOHHON CPEbI;

— cnoco0amMH OLIEHUBaHMs 3HAYUMOCTH U
IIPAKTUYECKON NPUTOAHOCTH IOJIYYEH-
HBIX PE3yJIbTaTOB

2. [IpoexTrpoBaHKe NPONOPLUOHATIBHOIO TUAPOIIPUBOAA KOHYCHOM IPOOHIIKH;
3. [IpoextupoBanue runponpusoaa nosopora I111M;

4. IIpoexkTrpoBaHue NPONOPLHOHAIBHOIO THAPOIPUBOA POJOJIBHOIO IIEpEMe-
LICHUS CTPOraJIbHOI'O CTAHKA;

S. PazpaboTtka ruponpuBosa ¢ IpoCcceabHbIM PeryJIMpOBaHUEM CKOPOCTH MeXa-
HU3Ma I0/Ia4H CToJa (Ppe3epHOro CTaHKa,

6. [IpoexTrpoBaHKUe THIPONPUBO/IA MIIOCKOIIIM(POBATBHOTO CTaHKA

7. [IpoekTupoBaHue ruAPONPUBOAA KPYIIIONUIN(OBAIBLHOTO CTAaHKA;

8. Pa3paboTka ruipaBiIn4eckoro NpuBo/ ONPOKUIBIBAHHS KOBIIA S9KCKABAaTOPA;
9. Pazpabotka runponprBosa ajs mogayn OypoBOTo CTaHKa,

10. PazpaboTtka ruponprBoia CUJIOBOM rOJIOBKHM arperaTHoro CTaHKa;

11. Pa3paboTrka rugpocrcTeMbl HABECHOTO 000PYIOBAHUS TPAKTOPA.

12. [IpoexTHpoBaHKE BEIHECEHHOTO TUIPABINYECKOI0 MEXaHU3Ma [IepeMEILeHUS
YroJIbHOTO KoMOaiiHa;

13. Pazpabotka ruiponprBoia MEXaHU3UPOBAHHOM KpemH.

14. [IpoekTupoBanue 6e3 pe1yKTOPHOTO TUAPABINYECKOTO IPUBO/Ia CKPEOKOBOTO
KOHBEMEPa;

15. [IpoexTrpoBaHue rUAPABINYECKOIO IPUBOA JICHTOYHOTO KOHBEHEPa,

16. IIpoexTrpoBaHKUEe THIPABINUYECKOTO IPUBOAA TATOOH MPEAOXPAaHUTEIBHOM J1e-
OelIKH.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnarupyemblie pe3yiabTaThl O0y4eHUS

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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Y4e0HO-MeTOIMYECKOe 0DecTiedeHHe CaMOCTOSITeTbHOIi padoThI CTY/AEHTOB!

1. Touumnkun B.B., ®unatoB A.M. b. 3agopoxusiiit B.Jl., iBanoB C.A., Konsra A.Jl.,
Barun B.C. OcHoBbl OyHKIIMOHUPOBAHUS TUIPABINYECKUX CUCTEM METallypruye-
ckoro obopynoBanus. JlabopaTOpHBI MPaKTHKYM MO THAPOIPHUBOAY M THAPOABTO-
MaTtuke: yueoHoe nmocoobue. Marauroropck: ['OY BITO «MI'TVY», 2009.

2. Baruu B.C., I'ypoB M.1O. HccrenoBanre KOHCTPYKIIMH, IIPUHITUIA ACUCTBUS, pado-
Thl U TEXHUYECKOM IKCIUTyaTalluu TUApOAMHAMUYecKuX MypT: Meroa. yka3 .k sal.
pab. no qucuummHe « ' uAPOMHEBMOANEKTPONIPUBOI ISl CTYAeHTOB crew. 150402.
Marunuroropck: MI'TY, 2002. 17

3. A.H.Makapos, E.}O. Manko, Tounnkua B.B., ®umnaroB A.M.u ap. [lomgbemHo-
TPAHCIIOPTHBIE, CTPOUTEIbHBIC, NOPOKHbIE MAlIMHBI U oOopymoBanue. Yacth 1:
Yuebnoe mocodue /Tlox pen. A.H.Makaposa. Marauroropck: 'OY BITO «MI'TVY»,
2006.

4. Barun B.C. lccrnenoBanue KOHCTPYKIIUH, IPUHITUTIA ACHCTBUS, U PAOOTHI
MpeI0OXpaHUTENbHBIX KIamaHnoB: MeTo. ykas .k j1ab. pal. mo JUCHUILTHHE
«"'uApONHEBMOANEKTPONIPUBOIY i cTyaeHToB criell. 150402. MaruuToropck:
Pykonuce, 2007. 30 c.

5. Barun B.C. UccnenoBanue KOHCTpYKIMH, IPUHLINIIA ACHCTBUS, U paOOTHI
HAMIOPHBIX 30JIOTHUKOB: MeTo/. yka3 .K j1a0. pal. 1Mo IUCHUILUIUHE
«"'uApONHEBMOANIEKTPOIPUBOI» I cTyAeHTOoB crell. 150402. Maruutoropck:
Pykonuce, 2007. 12 c.

AynuTopHas caMocTosATeNbHas paboTa CTYJEHTOB Ha JIaOOPATOPHBIX 3aHATHSIX OCYILECTB-
JSieTCs 0T KOHTPOJIEM IPEToAaBaress B BUAE PELICHUs 3a]a4 U BBIMOJIHEHUS! YIIPa)KHEHUH, KOTO-
pble orpeienseT MpenoaaBaTellb Ul CTy/leHTa. BHeayauTopHas camocTosiTenbHas paboTta CTyAeH-
TOB OCYIIIECTBJISIETCS B BUJI€ MPOPAOOTKU MaTepHasia JEKIMOHHBIX U JJAOOPaTOPHbBIX 3aHATUI U BbI-
MIOJIHEHUS KypCOBOTO ITPOEKTA ¢ KOHCYJIbTALIMSIMU IIPENOIABATES.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJIM U KPUTEPHH Olle-
HUBAHUS:

[TpomesxyTouHas aTTectanus no aucuuiuinHe «lIporopluoHanbHas T'UAPOABTOMATHKA TEX-
HOJIOTUYECKUX MAIIMH» BKJIIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHBb
YCBOEHHs 00YyYaroIMMUCS 3HAHUM, U MPaKTHUECKUE 3aJaHHUs, BBIABIIAIOLINE CTENEHb C(HOPMUPO-
BaHHOCTHU YMEHMH U BIaJICHUN, IPOBOIUTCS B (OpME 3a4eTa U 3alIUThl KypCOBOTO MPOEKTA.

3ayeT MO JaHHOW AMCLUIUIMHE MPOBOJIUTCS B YCTHOM (opme, BKIoYaeT 1 TeopeTHyecKHit
BOIIPOC ¥ OJHO NMPAKTHUYECKOE 3aaHUE.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:
— «3a4uTeH0» CTaBUTCS, €ClIi 00yJarOIUCs MOKA3bIBAET CIa0blil ypOBEHb 3HAHUN OCHOBHBIX

MOHATHI W ONpeeNCHHUH, YMCHUI MPUMEHITh COBPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH, HC-
M0JIb30BaTh HOBBIC 3HAHUS U YMCHHS, KOPPEKTHO BBIPAXKATh U apryMEHTUPOBAaHHO 00OCHOBBIBAThH
MIOJIOXKCHHS TIPEJIMETHON 00JIaCTH 3HAHUS W BIAJCHHUS NMPOPECCHOHATIBHBIM S3bIKOM MPEIMETHOMN
o0acTH 3HaHUS.

Kypcoeoit npoekm
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Llenp paOoThI - 3aKperyieHne U yriyOJaeHrne 3HaHUi 10 TUCHUIUIMHE, (POPMHUPOBAHUE Y CTY-
JICHTOB IPAKTUYECKUX HABBIKOB IPOECKTUPOBAHUS HJIEKTPOITHEBMATUYECKUX U JIEKTPOTUIpaBINYE-
CKHX CXEM IPUBOJIOB.

OOBeKT MPOEKTUPOBAHHMS — TEXHOJIOTMYECKOEe O0OpYJOBaHUE TIOPHBIX HpeAnpusTuid. B
POECKTHPYEMBIX IPUBOJIAX MPEyCMaTPUBAIOT IPUMEHEHNE HanboJiee pacpoCTPaHEHHBIX THAPO U
ITHEBMOAMIAPaTOB, IPONOPLUOHAIBHON TEXHUKU U CEPBOKIIANIAHOB.

[TpoexT sIBiIIeTCSI CaMOCTOSTENBLHON paboTON CTyAeHTOB. VIcXoas W3 3TOro 3ajaHus U Mo-
co0Ms1, COCTABIIAIOTCSA TAKUM 00pa30oM, UTO KOIMPOBAHNE HCKIIIOYAETCS.

B oTnenpHBIX 3a1aHUSX CTaBSAT BOIPOCH HAYYHO - UCCIIEAOBATENILCKOM pabOThI B BUE pe-
QJIBHBIX MPOEKTOB MCIBITATENBHBIX U JAPYIMX MAIUH, y3JI0B HOBOW TEXHHKH, COIIOCTABIECHUS pa3-
HBIX KOHCTPYKTUBHBIX BapUAHTOB.

[To BO3MOXKHOCTH NPUMEHSETCSI peaibHOE IPOEKTHPOBAHUE.

[Ipy BBHINOJHEHUU KYpCOBOW pabOTHI MCMONB3YETCS] BBIYMCIUTEIbHAS TEXHHKA U CIEIYI0-
11ee NporpaMMHoOe o0ecIeyeHHE:

Pacuetsl nmpoBoastcs B nporpammuom nakere MathCAD, a Takke UCIONIB3YIOTCS pacueT-
Hbie Moaysu iporpamm FluidSim, ElektonicWorkBench, Matlab, Kommac u ap.

I'paduueckue paboTbl BhIMONHAIOTCA B rpaduueckux mnakerax: Kommac, INVENTOR,
WinMachine.

PaspabatbiBaeTcs cienyromas JOKyMEHTalus:

I'pagpuueckas uvacmo: 3 - tucma hopmama A2.

1. OO6mwuii BUJ MOJIEPHU3UPYEMOTO 000PYI0BaHUS;
2. IlpunununuanbHas rUIpaBIMYecKas (IHeBMaTUYecKas) cCXxema PUBOJia MAIIUHBI.
3. IlpuHnMOMampHas cxema yrpaBieHHs.
Crienuduxanys 1 BeIOMOCTb KypCOBOT'O IIPOEKTA.

TUTynbHBIN JINCT;

3amanue;

Pedepar;

Conepxanue;

Bgenenue;

Paznen 1 (onucanue o0bekTa, TEXHUYECKAst XapaKTEPUCTHKA, TOCTAHOBKA 33/aun);

o Paznen 2 (pa3paboTka NPUHLMIHAIBHOW THUAPABIMYECKOH WM MHEBMATUYECKOU
CXEMBI MPUBOJIa MAILIMHBI, CXEMbI pabo4yero 000pyAOBaHUs; ONMUCAaHUE PAOOTHI, PACUETHBIE CXEMBI,
0JIOK-CXEMBI, CBOJIHBIE TAaOJIHIIBI, TPAaUKH 10 pe3yIbTaTaM PacueTOB U OMPENETICHUIO YCHIIUM, OC-
HOBHBIX ITapaMeTPOB);

o Pa3znen 3 (pa3zpaOoTka MPUHUMIHUAIBLHOW CXEMY YIpPaBJIEHUs MPUBOJIOM B aBTOMa-
TUYECKOM, PyYHOM M HACTPOEYHOM PEXKHUMAaX, CTPYKTYpHAs MOJIENb, XapaKTepU3yIoiasi IPUHIIMIIBI
paboThl pa3pabaTbiBaeMON CUCTEMBI YIIPABJICHHS, aHAU3 ee paboThl), PaspaboTaHHbIe IPUHITUTIN-
anbHbIe cXeMbl cumynupyroTces Ha [1K B makere nporpammer FluidSim;

° 3akroueHue;
. bubnuorpaduueckuii cnmcok;
o [Ipunoxxenus (JUCTUHTH pa3pabOTaHHBIX IJIS pacueTa Mporpamm, BEAOMOCTb Kyp-

COBO# pabOTHI, crienupUKaIN).

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OIEHKY «OTIUYHO» (5 OamioB) — paboTa BHINIOJHEHA B COOTBETCTBUU C 3aJaHueM, 00y-
YAIOIIUNCS MTOKA3hIBAET BHICOKUH YPOBEHb 3HAHMIA HE TOJHKO Ha YPOBHE BOCIIPOU3BEICHUS U 00b-
SICHCHU L I/IH(i)OpMaHI/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABBIKU PCHICHUA HpO6J’I€M " 3aJ1a4, HaXOXICHUA
YHUKAJIBHBIX OTBETOB K MPoOJIeMaM, OIIEHKH U BBIHECEHUSI KPUTUYECKUX CYKICHUIA;

— Ha OIICHKY «XOopoIIoy (4 6ayia) — paboTa BBITIOJIHEHA B COOTBETCTBHH C 3aJaHUEM, 00yda-
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IOIIMIACS TIOKA3bIBACT 3HAHUS HE TOJBKO Ha YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHUS MH(OpMaLnHy,
HO U MHTEIJIEKTYaJIbHbIe HaBbIKU PEIIEHUS MPoOIeM U 3a/1a4, HaXOKJICHHS YHUKaJIbHBIX OTBETOB K
npoOemMam;

— Ha OLEHKY «yJIOBJIETBOPUTENbHOY (3 6auia) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3a/1a-
HUEM, 00yJarOIIMICs MOKA3bIBAET 3HAHKS HA YPOBHE BOCIPOHM3BEACHUS 1 00BsICHEHUS HHPOpMa-
[[UU, UHTEJUIEKTYaJIbHbIC HABBIKH PEIICHUS MTPOCTHIX 3a7a4;

— Ha OLICHKY «HEYAOBJIETBOPUTEILHO» (2 Oaiia) — 3ajaHue MPerno/1aBaresis BHITOJIHEHO Ya-
CTHYHO, B IpOIIecce 3alIUThl PA0OTHI 00yUaIOUIHIICs TOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
N0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS TOCTABICHHOM 3a/1auu.

— Ha OLIEHKY «HEYJ0BIeTBOpUTENbHOY (1 Oart) — 3a1aHue npenoaaBaress BhIIOIHEHO Ya-
CTHYHO, O0YYaIONIUIICS HE MOKET BOCIIPOU3BECTH U OOBSICHUTH COZIEPIKaHUE, HE MOXKET MIOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MOCTaBICHHOM 3aauu.

Hnst crynentoB ¢ OB3 onieHOYHBIE CpeACTBA JJIsl TPOBEICHUS TPOMEKYTOUHOM aTTeCTallUuN
npeacTaBisitores Ha caiite MI'TY B Buie KOMIBIOTEPHBIX TECTOBBIX 3aJaHUM 110 Ka)KJ10M U3ydae-
Moii Teme. [IpaBuiIbHO OTBETHUB Ha MATH U O0JIee U3 JECATH BOIIPOCOB MO COOTBETCTBYIOIIEMY Te-
CTYy—CTYJICHT MOJIy4YaeT 3a4eT MO0 JAHHON TEME.

Js monydenus o0uiero 3a4era u OTIMYHOM olleHKU cTyaeH ¢ OB3 gomkeH uMeTs 3a4eT 1o
BCEM pacCMaTpHUBAEMbIM TEMaM.

Jns nonmydenust oueHku «Xopouoy, ctyaeHT ¢ OB3 nomkeH nonyyuts 3aueT Ha 75% pac-
CMaTpPUBAEMBIX TEM.

s monmy4deHust OUEeHKH «Y TOBIETBOPUTEIBHO, CTYAeHT ¢ OB3 qomkeH nosydyuTs 3a4eT Ha
50% paccMaTpuBaeMbIX TEM.

8. YueOHo-MeTOoANYecKOe H HHPOPMALHOHHOE 00ecledeHne TUCHHILTHHBI (MOTYJIs1)
IIponopuuoHAJLHAT THAPOABTOMATHKA TEXHOJOTHYECKHX MAIIHH

a) OcHoBHas HUTEpaTypa:

1. Cxuprnanze A.I'. 'mapasnuka B MammHoctpoenuu: B 2 w. THT, 2010.

2. Touunkun B.B., ®unaroB A.M. b. 3agopoxusiii B./l., IBanoB C.A., Konbsra A.Jl., Barun
B.C. OcnoBbl OyHKIIMOHUPOBAHUS THAPABINYECKUX CHCTEM METaJUTypruuecKoro ooopymo-
BaHUsA. YueOHOoe TmocoOHe [UISICTYACHTOB oOOydaroumxcs Mo creuudanbHocTu «Me-
TaJUTypruuyeckre MaluHbl U o0opynoBaHue». Maruuroropek: M3a-so Marnutoropcek. Ioc.
TexH.yH-Ta, 2011. - 197 ¢

6) [lononHUTeNbHAS IUTEpATypa:

1. Hazemues A.C. ['unpaBnuueckue u mHeBMaTuyeckue cucrtemsl. Yacts 1. [THeBMaTuueckue
IIPUBO/JIBI U CPEJICTBA aBTOMaTU3aluu. YueoHoe nocoodue.: M., DOPYM, 2004 —240c.

2. Haszewmies A.C. [IHeBMaTHUeCKuEe W T'MJIPABINYECKUE MPUBOABI U cucTeMbl. Yactp 2. I'na-
paBinuueckue mnpuBoAbl M cuctembl. OcHOBbl. YueOHoe mnocobue /A.C. Hazemies,
J.E.Pe16anpuenko.. — M. ,®@OPYM, 2007 —304c.

3. TunponpuBoa. OcHoBbl U koMnoHeHTsl. M3nanue 2. U3narens bom Pekcpor AI' Cepuc
Aptomarm3anus. unaktuka64711r. Opbax, ['epmanus, 2003.

4. ®unatroB A.M., Toumnkun B.B. IlmeBmMonpuBOm W TTHEBMOAaBTOMAaTHKAa TOIBEMHO-
TPAHCIIOPTHBIX, CTPOUTENHHBIX M JOPOXKHBIX MaliMH. Y4eb. mocoOue. MarHuToropck:
'OY BIIO «MI'TVY», 2006. 186 c. (monymeno YMO mo o6pa3oBaHui0 B 00JaCTH TpaHC-
MOPTHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB B Ka4ECTBE y4eOHOTO MO~
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10.

11.

12.

13.

14.

15.

16.

17.

coOusl JUIsl CTYACHTOB BBICHIMX YYEOHBIX 3aBEJICHUH, OOyYaIOMIMXCS MO CHEIUAIbHOCTH
«ITogbeMHO-TpaHCIOPTHBIE, CTPOUTETBHBIE, JOPOKHBIE MAIIIUHBI K 000PYIOBaHHEY).

Toumnkun B.B., ®unaroB A.M. b. 3anopoxusiii B.Jl., UBanoB C.A., Konsra A.Jl., Barun
B.C. OcHoBbl @YHKIIMOHUPOBAHUS THAPABIMYECKUX CUCTEM METAJLTyPTUYeCcKOro 006opyo-
BaHMs. JIabopaTOpHBIM MPAKTUKYM 110 THAPONPHUBOAY M TMAPOABTOMATHKE: y4eOHOE MOCo-
6ue. Maruuroropck: I'OY BIIO «MI'TVY», 2009.

backos C.H., UBanoB C.A., Tounnkun B.B., ®unaroB A.M. I'ugponpuBoj MeTaJuTyprude-
cKkuxX MamuH. Yueb. nocobue. Maruutoropck: I'OY BIIO «MI'TVY», 2006. 169 c. (nomy-
nieHo YMO no 06pa3oBaHuio B 00JaCTH METAJUTYPTUU B KaueCTBE Y4eOHOTO MOCOOUS IS
CTYZICHTOB BBICIINX Y4€OHBIX 3aBEICHUH, 00yYaIOUIMXCS 1O CHeNHaIbHOCTH «MeTtatyp-
TUYECKHE MAIMHBI U 000PYJOBaHHE).

backos C.H., UBanoB C.A., Tounmnkun B.B., ®unaroB A.M. OCHOBBI TUJIpaBINKUA U THI-
paBiuueckoro obopynoBanus. Y4ed. mocobue. Maruutoropck: ['OY BIIO «MI' TV,
2007. 212 c. (gonmymeno YMO mo o0pa3oBaHHIO B OOJACTH METAJUIYpPIHH B KadeCTBE
yueOHOro mocoOus sl CTYJEHTOB BBICHIMX Y4Y€OHBIX 3aBEACHMI, 0OYJAIOIIUXCS MO CIie-
UATbHOCTH «MeTauTypruuecKiue MalluHbl U 000PYI0BAHUEY ).

borgan H B. 'mnponHeBMOaBTOMATHKA U THIPOIPUBOL MOOMIIBHBIX MAIIHH.
[TueBMaTHueckue u rupaBaudeckue cucreMol. — Munck: U3n-so benapycs, 2002. — 192 c.

backos C.H., UBanoB C.A., Tounnkun B.B., ®unaro A.M. I'magponpuBoa MeTaiypruye-
CKHMX MamuH: YueOHoe nmocooue — Marautoropck: MI'TY um. I'.M1.Hocosa, 2006, - 169c.

ATrnac KOHCTpyKIMH ruapomaminH U rujaponepenad./ B.M.bum-ban, M.I' Kabaxos, C.I1.
Crecun. -M.: Unda-M, 2004. -135c.

['oitno M.E. IlpoextupoBaHnue oO0BEMHBIX T'MIPONpUBOIOB. —M.: MammHocTpoe-
uue, 2009.
HNodde A.M., Mazyp U.A. I'mapanudeckoe, MHEBMAaTHYECKOE U CMa304YHOE 00OPYI0BaHHE
MeTaJUTypruueckux 1nexoB. -M.: Meramtypruzgat, 2009. -960c.
Cxuptnansze A.I'. I'mnpasnuka B mammHoctpoernuu: B 2 4. THT, 2010.
AnexceeB I'.B. BupTyanbHbiii 1a00paTOpHBIA MPAKTUKYM IO Kypcy «MeXaHuKa KHJIKOCTH
u raza». — CI16.: TUOP/, 2007. -152c.

CsemnukoB B.K., YcoB A.A. Cranounsle ruaponpuBonbsl. CrpaBoyHuk. --M.: MammuHo-
ctpoenmue, -2008.-6 12 ¢. Cremaukos B.K. I'mapoobopynoBanue: MexayHapoaHBINA cripa-
BouHHK. T. 1 —M.: UI1 Texundopm, 2001. -359c.

CsemnukoB B.K. I'mnpoobopynosanue: Mexaynaponnslii cpaBounuk. T. 2 —M.: UL Te-
xuHpopm, 2002. -486¢.

CsemnukoB B.K. I'mnpoobopynosanue: Mexaynaponnslii cnpaBounuk. T. 3 —M.: UL Te-
xuHpopm, 2003. -427c.

B) Mertoauueckue YKa3aHUs.

Tounnkun B.B., ®unaro A.M., Manko E.JO. 'uaponpusBon. Meronnueckue ykazaHus K
nabopaTopHBIM paboTtam it cTyaeHToB cnenuanbHocT 170900. Marautoropek: MI'TY,
2001. 24 c.

Toumnkun B.B., ®unaroB A.M., Manko E.}O. ['maponpuBoa v ruipONTHEBMOaBTOMATHKA
MOABbMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX U JOPOKHBIX MAIIMH. MEeTOUYECKUE YKA3aHUS K
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nabopaTopHbIM paboTam ajs cTyneHToB crienuanbHoctu 170900. Marauroropek: MI'TY,

2001. 33 c.

5. Touunkun B.B., Marko E.}O. 'mapasnuka u rugponpuBoja 3aJauHuK il CTYACHTOB CIIe-
nuasibHocTH 170900. Marautoropck: MI'TY, 2004. 41 c.

6. Anexcees I'.B. BupTyanpHblii 1aO0OpaTOpHBIN MPAKTHKYM 10 Kypcy «MexaHuKa KHUIKOCTH
u raza». — CI16.: TUOP/I, 2007. -152c.

r) IIporpammuoe obecnieuenre 1 HTEpHET-PECypCHI:
[Mporpammuoe obecnieuenue Festo Didactic mporpamma FluidSIM Hydravlic V 4.0
http://www.inspart.ru/images/yuken/prop14.jpg

http://www.qgidrostanok.ru/index.php

http://www.qgidroprivod.ru/

9. MarepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_ICHI/Ie aAyJUTOpUN

JlexunoHHas ayautopus

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

KoMnbrorepHslii knacc

[Mepconanbhbie KommbloTepsl ¢ maketom MS Office,
Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ Bbix0710M B IHTEpHET U C JJOCTYIIOM B DJICKTPOHHYIO
UH(OPMAIIOHHO-00Pa30BATEIBLHYIO CPEe/ly YHHBEPCUTETA

JlaGopaTopust ympaBiaeHUs THAPO-
IPUBOJIOM

I'mapaBnuueckue cTeH bl

AyauTtopuu JUisi CaMOCTOSITEIbHOMN
paboThI: KOMITBIOTEPHBIE KJIACCHI;
YHATaAJIbHbIE 3aJIbI OMOINOTEKH

Iepconanpubie KoMbrOTEPHI ¢ makerom MS Office, Bbixo-
70M B IHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMa-
IIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA
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