MHHHUCTEPCTBO HAYKU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

10 5, Y%\
Ao 4
phbel "91‘; ‘(,v,’uy

VA

VS0 s O\

[ES3( roPHOL 7 A\

= M ~ U.A. TprTanes
19.02.2024 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

ITPOIIOPIHUOHAJIBHAA T'H/IPOABTOMATHKA TEXHOJIOTHYECKHX
MAIIIUH

Hanpasnenue noaroToBku (CrneuuagbHOCTD)
15.03.06 MexarpoHuka 1 poOOTOTEXHHKA

HamnpasnenHnocTs (nmpoduiis/criennann3as ) IporpaMMbI
MexaTpoHHBIE CUCTEMBI B aBTOMATU3HUPOBAHHOM IPOU3BOICTBE

YpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpPHOTO J€sa U TpaHCIoOpTa
Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 4

Maruuroropck
2024 ron
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noarotoBku 15.03.06 MexaTpoHuka m poOoToTexHuKa (mpuka3 MwuHOOpHayku Poccum oT
17.08.2020 r. Ne 1046)

PaGouas mporpamma paccMoTpeHa 1 0J00peHa Ha 3aceqannu Kadhegpol ['OpHBIX MaIIiH U
TPAHCHOPTHO-TEXHOJIOTUIECKUX KOMILIEKCOB
13.02.2024, nporoxon Ne 4
3aB. kadenpoi A.N. Kypoukun

Pabouas mporpamma ojo0peHa METOIUIECKON KOMHICCHEH uT
19.02.2024 r. mporokon Ne 3

IIpencenaren N.A. ITeiTanes

CornacoBano:
3aB. kadeapoit ABTOMaTH3HPOBAHHOTO IEKTPONIPHBOIA H MEXATPOHHKH 1

/4 Az A~“A . Huxonaes
14

Pabouas mporpamma cocraBieHa:
noteHt kapeapel [ MuTTK, kana. TeXH. HAYK A.M.Ounaros

PernieHsenT: %7
3am. HayanpHuKa KPI[-2 OO0 "OCK", . C.B. HemkoB
//




JIuct akTyanu3anuy pabodel mporpaMmsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 . Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapbl [ OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHICCKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl ['OPHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2029 - 2030
yueOHOM Tojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTOPTHO-TEXHOJIOTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

Henssmu  nucuurmumasl  "TlponopiuoHanbHas THUAPOABTOMATHKA TEXHOJIOTHYECKUX
MaluH" SIBISIIOTCA:

U3yYeHHe (PU3UYECKHMX OCHOB, 3aKOHOMEPHOCTEHl M OOIIero YpOBHS pa3BUTHS
COBPEMEHHBIX CHUCTEM U DJEMEHTOB MPOMOPIUOHAILHON THAPO-U I[MHEBMOABTOMATHKU
TEXHOJIOTMYECKUX MalIHH,

M3y4YEHUE METOJI0OB IMOCTPOCHUSI THAPABIMYECKOIO M IMHEBMATHYECKOTO IPUBOJOB C
3a/IaHHBIMU XapAaKTEPUCTUKAMU;

dbopMupOBaHHE 3HAHWH 1O HAJNaJKe, HACTPOMKE ¥  HUCHBITAHUIO  CHCTEM
ITHEBMOTHPOABTOMATHKH IIPU PELICHUU 3a7a4 aBTOMATU3aLMH TEXHOJIOTUYECKUX MAIlIVH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunnuna [IpornopuroHaibHas THIPOaBTOMATHKA TEXHOJIOTMYECKUX MAlIH BXOJIUT B
4acTh y4eOHOro IulaHa (GOpPMHUPYEMYIO YYaCTHHKAMU OOpa30BaTEIbHBIX  OTHOIICHHMA
00pa3oBaTesbHOI POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUILINH/ PAKTUK:

I'mppomexanuka

Teopust aBTOMaTHUECKOTO YIPaBICHUS

3nanus (YMEHHs, BIAJICHUS), OTYyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILTIH/TIPAKTHK:

OcCHOBBI MEXaTPOHUKHU U POOOTOTEXHUKHU

DJNEeKTpUYeCKne ¥ THIPABIUYECKHE TPUBOJBI MEXAaTPOHHBIX M POOOTOTEXHHUYECKUX
YCTPOMCTB

MonenupoBaHuEe MEXaTPOHHBIX CUCTEM

[lonrotoBka K mpoueAype 3amlMThl HW  NPOLEAypa  3allUThl  BBITYCKHOM
KBTI (UKAIIMOHHON pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbpraTe ocBoeHMs AUCHUIUIMHBI (Moayist) «[IponopruoHanbHas TupoaBTOMaTHKA
TEXHOJIOTUYECKUX MAIlIMH» 00y4JaroLuiics 10KEeH 00J1a1aTh CIeyIOIMMHI KOMITETEHIMSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

IIK-3 CnocoOHOCTh ONpPCACIIATE NPHUHOUIIUMAJIBHBIC PEIICHHA II0 COCTaBy W PasMCUHICHUIO
3J'I€KTp0060py210BaHI/I${, KHHEMAaTHYCCKUM CX€MaM, JaTYHKaM H an/I6opaM TCXHOJIOTHYCCKOTO
KOHTPOJIA, CUCTEMAM PEI'YIIMPOBAHHMA M aBTOMATH3alIH, CBA3AM C JPYTMMHU CUCTEMAMH

[1K-3.1 OcymiecTBiseT MEpOIpHITHS IO BBIOOPY, COCTaBy U pa3MELICHHIO
ANEKTPOOOOpYIOBAaHUS, KHHEMAaTHYECKUM CXEeMaM, JaTuukaMm U mpubdopam
TEXHOJIOTUYECKOI0 KOHTPOJIS, CHCTEMAM PETYJINPOBAHNS U aBTOMAaTH3aLUH




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas Tpy1I0€MKOCTh JUCIIUIUTMHBI COCTaBIIsAET 3 3a4eTHIX eauauI] 108 akazd. vacoB, B TOM 4uCIIe:
— KOHTaKTHas pabora — 12,2 akaj. 4acoB:
—ayaurtopHas — 10 aka. gacos;
— BHEAYAUTOPHAS — 2,2 aKaJl. 9acoB;
— camocrosTenbHas padora — 91,9 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma arTecTalum - KypCcOBOM IMPOEKT, 3a4ET

AynutopHast g
KOHTaKTHasl paboTa E 3 ®dopma TeKyILero
=
Pasnen/ Tema g | (paxanvuacax) | g 5 Brn y KOHTPOIIA Kox
> 3 ©|caMocrosTenpHOl | ycreBaeMocTH
JTACIUTUTAHBI = S ., | kommeTeHIUU
g £ paboTs MIPOMEKYTOYHOM
mab. | mpakt. | =g aTTecTalyy
Jlek. s < 11
3aH. | 3aH. (O &
1. Tema 1
Wzyuenue
Mmarepuaa,
MOJTOTOBKA K
6 a Bxonnoe
11 I'u 71abopa-TOPHBIM H
. JIPaBIHYECKUE u DAKTHYCCKIM TECTHPOBAHHE.
[MHEBMATHYECKHUE cpencreal 4 | 0,5 | 0,25 0,5 10 P Omnpoc 1o I1K-3.1
3aHATHSIM paboTa
ABTOMATHKU c KOHTPOJIbHBIM
BOIIPOCAaM
KOMITBIOTEPHBIMH
o0yJarmumMu
IIpO-rpaMMaMu
Wroro no pazaeny 0,5 | 0,25 0,5 10
2. Tema 2
Nzyuenue
Mmarepuana,
MOJTOTOBKA K
Cpaua
HaGopa-TOpHLIM 1 1200 aﬂTo HBIX U
2.1 DwueproobecrneueHue CHCTEM MPaKTUIECKUM patop
4105025 05 |62 HMPaKTHYECKUX IK-3.1
ABTOMAaTHKH 3aHATHSM padora
c pabor.
Tectuposanue.
KOMITBIOTEPHBIMH
o0yJarmumMu
IpO-rpaMMaMu
HWroro no pazaeny 0,5 | 0,25 0,5 6,2
3. Tema 3
Nzyuenue
Mmarepuana,
IOATrOTOBKA K
Cpaua
nabopa-TOpHBIM U na6opa};0pm)1x u
3.1 VcnonHUTENbHbIE MEXaHH3MBI MPAKTHIECKUM
41075|025| 05 [115[ "™ NPaKTHYECKUX TK-3.1
CHCTEM aBTOMATHUKH 3aHATHAM pa60Ta
c pabor.
Tectuposanue.
KOMITBIOTCPHBIMHA
oOyJaromumn
IIporpaMMamu




Wroro no pasjery 075025 | 05 [115]
4. Tema 4
Wzyuenne
Mmarepuana,
MOJTOTOBKA K Craua
1ab0paToOPHBIM U
4.1 Anmaparypa THAPOaBTOMATHKH, 11a00paTOPHBIX U
. MPAKTHICCKUM
YCTpOMCTBA yIpaBieHHUs, 051025] 05 10 MPaKTUYECKUX IK-3.1
N 3aHATHSM padoTra
BCIIOMOTATEeNbHBIE YCTPOHWCTBA c pabor.
TectupoBanue
KOMITBIOTEPHBIMH
o0yJaromumMu
nporpaMMamMu
HUroro no pazaeny 0,51 0,25 0,5 10
5. Tema 5
Wzyuenne
Mmarepuana,
MOATOTOBKA K Craua
1a00pa-TOPHBIM U
DAKTHYECKIM 1ab0PaTOPHBIX U
5.1 TIponoprroHasbHas TEXHUKA 051025] 0,5 13 p MPaKTUYECKUX [K-3.1
3aHATUAM paboTa
c padoT.
Tectuposanue.
KOMITBIOTEPHBIMH
00yJarIIMu
mporpaMMamu
Wroro no pazneny 051025] 0,5 13
6. Tema 6
Nzyuenne
Mmarepuaa,
MOATOTOBKA K
Cnaua
6.1 Cucrembl ympaBleHHs Ha 1a00pa-TOPHBIM U
OCHOBE MPOIIOPINOHATIBHON MPAKTHIECKIM N1abopaTopHLIX M
0,5 | 0,25 0,5 15 TIPAKTUYECKUAX I1K-3.1
ruapoanmaparypsl.  KommeHcarus 3aHATHAM padoTa aGor
Harpy3Kd c p :
TectupoBanue.
KOMITBIOTCPHBIMHA
00yJaroIrMu
IporpaMMamu
HWroro no pazneny 051025] 0,5 15
7. Tema 7
N3yuenune
Mmarepuaa,
MOATOTOBKA K Craua
71a00pa-TOPHEIM U
7.1 DrexkTpoHWKa YIPaBIICHUS IS MPAKTHIECKAM N1aGopaTopHLIX
) 0,5 | 0,25 0,5 14 MPAKTUYECKUAX I1K-3.1
MPOITOPLUMOHATIBHBIX KIAIIAHOB 3aHATHSM padora pabor
¢ TectupoBanue.
KOMITBIOTEPHBIMH
o0yJarmumMu
nporpaMMamMu
Wroro no pazaeny 0,51 0,25 0,5 14

8. Tema 8




Uzyuenne
MaTepHaia,
MOATOTOBKA K

Cnaua
n1abopa-TOPHBIM H
8.1 DAKTHYECKIM 1abOPaTOPHBIX U
CepBOruIpOoKIIanaHbl. JKCILTyaTaIus 0,251 0,25 05 |12,2 P MPaKTUYECKUX I1K-3.1
3aHATUSIM padoTta
THPOITHEBMOABTOMATHKH c pabot. Utorosoe
TECTHPOBaHHE.
KOMITBIOTEPHBIMHU
o0yJaromumMu
MporpaMMamMu
HUroro no pazaeny 0,251 0,25 05 |12,2
HUroro 3a cemectp 4 2 4 91,9 KI1,3a46T
Hroro no aucumruinye 4 2 4 91,9 KYpCOBOM TIPOCKT,

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM pabOTBl B KauecTBe
0o0pa30BaTeNbHbIX TEXHOJOTMH B MpenojaBaHuM JucuuIuiHbl  «lIponopuuoHanbHas
TUAPOABTOMATUKA  TEXHOJOTMYECKMX ~ MallMH»  HCIOJNB3YIOTCA  TpPaJWLUOHHAs U
MOZYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOIMH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM UM (OPMHUPOBAHHE OCHOBHBIX
IpeacTaBie-HAN 110 Kypey «lIponopuuoHanbHas rMApOaBTOMATUKA TEXHOJOTMUECKUX MAaIUH»
IPOMCXOIUT C UCIIOJIb30BAaHUEM MYJIBTUMEINHHOTO 000PYA0BaHMSL.

Jlekuuu MpoXoAsT KaK B TPATUIIMOHHOHN (hopMme, Tak U B (hopMe JIEKINH-KOHCYIbTALUH,
IZIe TEOPETHUECKNN MaTepUall 3apaHee BBIIAETCS CTYAECHTaM JUIsl CaMOCTOSTENbHOIO U3y4eHus,
JUIs  TIOATOTOBKM BONPOCOB JIEKTOPY, TakKUM O0pa3oM, JIEKIUS MPOXOAUT IO THUIY
BOIIPOCBI-OTBETHI-IUCKYCCHS.

B Xxozme mnpoBeneHHs JEKUHMOHHBIX 3aHATHM MPEAYyCMaTpUBACTCA HCIIOIb30BAHUE
3JIEKTPOH-HOI'O IEMOHCTPALIMOHHOIO MaTepHala.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOZe JTa00opaTOpHBIX pabOT U MPAKTUYECKUX
3aHA-TUSAX, HA KOTOPBIX BBINOJHIKOTCS TPYNIOBbIE WM HWHAMBHUIYAIbHBIE 3aJaHusd IO
npoiaeHHon teme. [Ipu 3ToM yacTb J1aOOPATOPHBIX UM NPAKTHYECKUX 3aHATHI NMPOBOIUTCS B
UHTEPaKTUBHOH (hOpMe C NCIOIB30BAHNUEM CIIEIYIOLINX METOI0B HUHTEPAKTUBHOTO O0yUEeHHUS:

-paboTa B KOMaH/€e, KOTOpasi IpelyCMaTpUBAET COBMECTHYIO AESATEIbHOCTD CTYAECH-TOB B
rpymnIe mnojx pyKoBOJACTBOM JIMJEpa, HAIIPABICHHYIO Ha pelleHHe oOIel 3aja-4u C JAeJICHUEM
OTBETCTBEHHOCTH U IIOJIHOMOYH;

-npoGsieMHOe OO0y4YeHHEe, KOTOpOE 3aKJII0YaeTcsi B CTUMYJIMPOBAHHUU CTYAEHTOB K
Ca-MOCTOSITETIbHOH «100bIue» 3HAHUW, HEOOXOAUMBIX JUIS PEIICHUS] KOHKPETHOU MPO-0JIeMBbI;

-KOHTEKCTHOe O0y4eHHe, KOTOpOe I03BOJIAET YCBOMTH MaTepuall IyTE€M BBISABICHUS
CBsI3€H MEXK1y KOHKPETHBIM 3HAaHHEM U €T0 IIPUMEHEHUEM.

CamocrodrenbHas paboTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSITENIbHON MpopaboTKe TeM
B IIPOLIECCE BBINOJIHEHUS KOHTPOJBHBIX paboOT, a TaKKe B IPOLIECCE MOJATOTOBKU K YCTHOMY
OIIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTALIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmum
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. Tounnkun B.B., ®unaroB A.M. b. 3amopoxusriit B.JI., UsanoB C.A., Konsra A./L.,
Barma B.C. OcHoBbl DyHKIMOHMPOBAHUS THAPABINYECKUX CHUCTEM METALTyPTUYECKOTO
oOopymoBanus. YdeOHOe TocoOHMe M CTYAEHTOB OOyYalolUMXcs 1O CHeUATbHOCTH
«Me-Tautypruyeckue MaluHbl 1 00opynoBanue». Marauroropek: M3a-so Maruurtoropcek. I'oc.
TexH.yH-Ta, 2011. — 197 c.

2. Haropwsiii, B. C. CpencTBa aBTOMAaTHKH THIPO- M ITHEBMOCUCTEM : yueOHOe rocodue /
B. C. Haropusiit. — Cankr-IlerepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekcr : onekrponsbnii //  JlaHb : 3yeKkTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/reader/book/52612/#1 (nara ooparmienus: 18.10.2020). — Pexwum nocryma:
JUIS1 aBTODU3. MOJIb30BATEIIEH.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. Hazemme A.C. T'mapaBnudeckue ¢ TMHEBMaTH4eckue cuctembl. Yacte 1.
[THeBMaTHYeCKHE MPUBOJIBI U CPENICTBA aBTOMAaTU3auu. YueOHoe mocodue.: M., DOPYM, 2004
—240c.



2. HazemmeB A.C. IlHeBmaThyeckue ¥ THUAPABIMYECKHE MPHBOJILI W CcHUCTeMbl. Yacth 2.
['up-paBnuyeckue mpuBoAbl W cucTeMbl. OcHOBBL. YueOHoe mocoome /A.C. Hazemres,
J.E.Pei0anpucHko.. — M. ,@OPYM, 2007 —304c.

3. I'mapornpuBoa. OcHOBBI M kKoMnioHeHTHl. 3manue 2. M3natens bom Pekcpor AIT CepBuc
Aptomatm3anus. Junaktuka6471 1r. Dpbax, ['epmanus, 2003.

4, @wumaroB A.M., Toumnkun B.B. IlueBMonpuBOg W NMHEBMOABTOMATHKA
MOILEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX U JOPOXKHBIX MalIMH. Yued. mocobne. MarHuToropck:
I'OY BIIO «MI'TY», 2006. 186 c. (momymerno YMO 1no o6pa3oBaHuio B 00JaCTH TPaHC-TTIOPTHBIX
MallliH W TPAHCIOPTHO-TEXHOJIOTUYECKUX KOMILUIEKCOB B KAaueCTBE YUYEOHOrO IOCOOUS IyIs
CTYJICHTOB BBICILIUX yueOHBIX 3aBe/IeHUH, oOyJaromuxcs 1o CHEINAIbHOCTH
«[TogbpeMHO-TpaHCTIOPTHBIC, CTPOUTENBHBIE, JOPOKHBIC MAITUHBI M 000PYIOBAHUEY).

5. Tounnkun B.B., ®wiatoB A.M. b. 3agopoxusriii B.Jl., iBanoB C.A., Konsra A./l., Barun
B.C. OcHoBbl OYHKIIMOHUPOBAHUS TUIPABINICCKUX CHUCTEM METALTYPTHUECKOTO O0OPYI0BaHMUS.
JlabGopaTtopHblii OpakTHKyM MO TUAPONPUBOAY U TUAPOABTOMATUKE: Yy4yeOHOE mocooOue.
Marnutoropck: OV BITO «MI'TY», 20009.

6. backop C.H., HBanoB C.A., Touumnkua B.B., ®dwraroB A.M. T'maponpuBon
METaJUTyprudeckiux MamuH. Yued. mocobme. Marauroropck: 'OY BITIO «MI'TY», 2006. 169 c.
(monymeno YMO 1o o0pa3zoBaHHIO B 00JaCTH METAJUIYpPruM B KauecTBe y4eOHOro mocoOus is
CTYJCHTOB BBICIIMX Y4COHBIX 3aBEJCHHI, OOYJIAFOIIMXCS IO CIIEIUATBHOCTH «MeTaTypruuecKue
MAaIIUHBI U 000PYJOBAHUE)).

7. backoB C.H., UanoB C.A., Tounnkun B.B., ®unatoB A.M. OCHOBBI THAPABIUKU U
TUI-PaBIMYECKOro 06opyaoBanus. Yuel. nocodue. Marauroropck: 'OY BIIO «MI'TVY», 2007. 212
¢. (momymeno YMO no o0pa3oBaHuIO B 001aCTH METAJUTYpPTUM B Ka4€CTBE y4eOHOTO MOCOOUS st
CTYJICHTOB BBICIIUX Y4EOHBIX 3aBeICHUH, 00YJaIOIIUXCS MO Cre-IHaTbHOCTU «MeTalmypruieckue
MAaIIHHBI 1 000PYJOBAHHEY ).

8. borman H B. TI'mapomHeBMOaBTOMaTHKa ¥ THUIAPONPUBOJ MOOMJIBHBIX MAaIIHH.
[THeBMaTHYECKHE U THApPaBIHYECKHE cucTeMbl. — MuHCK: M3a-Bo benapycs, 2002. — 192 c.

9. AnekceeB ['.B. BupryanbpHbiii J1abopaTOpHBIH NpakTUKyM M0 Kypcy «MexaHuka
)uakoctu u razay. — CI16.: TUOP/I, 2007. -152c.

10. CgemnukoB B.K., YcoB A.A. CraHounble ruaponpuBojbl. CrnpaBoyHMK. --M.:
MammHo-ctpoenue, -2008.-6 12 c¢. CeemmnmkoB B.K. I'mmpooGopynoBanue: MekTyHapOIHBIH
cnpa-soyHuk. T. 1 -M.: UL Texundopm, 2001. -359c.

11. CeemnnkoB B.K. I'nnpoobGopynoBanue: MexayHapoaHbiii cripaBodauk. T. 2 —M.: UI1]
Te-xundopm, 2002. -486¢.

12. CeemnankoB B.K. I'mnpoobGopynoBanue: MexayHapoaHbiii cripapoyauk. T. 3 —M.: UI]
Te-xunpopm, 2003. -427c.

B) MeToanyeckne yKazaHus:

1. Tounnkun B.B., ®unatoB A.M., Manko E.1O. I'unponpuBoa. MeTonuueckue ykazaHus K
nabopaTopHbIM paboTam s cTyaeHToB crnennaibHocTu 170900. Marnutoropek: MI'TY, 2001. 24
c.

2. Tounnkun B.B., ®unatoB A.M., Manko E.}O. I'uaponpuBo 1 THAPOMTHEBMOABTOMATHKA
MOTbMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX W JIOPOKHBIX MaIlMH. METOIWYEeCKUe YKa3aHus K
nabopaTtopHbIM pabotam ams ctyaeHToB cienuanbHocTu 170900, MarnuToropek: MI'TVY, 2001. 33
c.

3. Ipaktukym mo snektporunpoaBromatrke : mnpaktukym /[ A. JI. Komera [um nap.] ;
Marnu-toropckuit roc. rexunueckuii yH-T um. I'. M. Hocosa. - MarauTtoropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. okpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3930.pdf&show=dcatalogues/1/153050
3/3930.pdf&view=true (nara oopamenus: 09.10.2020). - MakpooObekT. - TeKCT : ANEeKTPOHHBIN. -
Csenenns noctynusl Takke Ha CD-ROM.



4. TlpomoplHHMOHANBHBIA TUAPONPUBOJ : sadopatopueid npaktukym / E. FO. Mauko, U. M.
Kytny6aes, O. P. [landwunosa, U. I'. YcoB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpoH.
OIIT. TICK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/113917
8/3368.pdf&view=true (mara obpamienus: 09.10.2020). - MakpooObeKT. - TeKCT : 37EKTPOHHBIMH. -
Cenenus noctynnbl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

HanmenoBanue N
o Ne noroBopa Cpok neiicTBHS TULIEH3UH
7Zip CcBOOOJIHO PAacIpOCTPaHIEMOE 0eccpoyHO
FAR Manager CBOOOJIHO PACIPOCTPAHIEMOE 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HasBanue xypca CchbllIKa
DnekTpoHHas 0aza MepUOAMYECKUX M3maHui East
View Information Services, OO0 «IBUC»

HanuonaneHas uHpOpMaMOHHO-aHATUTHYECKAS

https://dlib.eastview.com/

cucrema — Poccuiickuii  uugekc Haywnoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHIL)

[Mouckosas cucrema Axkanemusi Google (Google URL.: httns://scholar.doodle.ru/

Scholar) - NHpS. -google.

Poccniicxas  Focynapcrennas  Guommorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DneKkTpoHHbIe pecypcbl Oubnmoreku MITY wum. https://host. megaprolib.net/MP0109/Web
I".1. HocoBa ] ' '

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



B cooTBeTcTBUY ¢ yueOHBIM IIAHOM IO JUCIHUILTUHE MIPETYCMOTPEHBI CIISAYIONINE BUIbI
3aHATUN: JIEKIIMH, TPAKTUYECKUE 3aHATHS, J1a00paTOpHbIE 3aHATHSA, CAaMOCTOSTEIbHas padora,
KOHCYJIbTAllUM, 324€T , IK3aMEH.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUS 3aHATUHN JIEKLIMOHHOI'O THIIA!
- MyJbTUMEIUMHBIE CPEJICTBA XPAHEHHUS, IEPEIAYH U NPEeACTaBICHUS HH(DOpMALIUH.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIUIsl IPOBEACHUS TPAKTUUECKUX 3aHATHI:
- MyJIbTUME/IMHHBIE CPEJICTBA XPAaHEHNUs, [IEpeayuy U IPeCTaBIeHUs HH(popMaIuy;
- IOCKa, MYJIbTUMEAUMHBIA ITPOEKTOP, KPaH.

VY4eOHble ayIUTOPUM Ul IPOBEIEHUs IPYNIOBBIX U MHAWBUIAYAJIBHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAllK

- MyJIbTUME/IMHHBIE CPEJICTBA XPAaHEHNUs, [IEpeayuy U IPeCTaBIeHUs HH(popMaIy;

- IOCKa, MYJIbTUMEAUMHBIA ITPOEKTOP, KPaH.

[TomerteH s U151 CAMOCTOSITENBHO# pabOThl 00YYAOIHXCS:
- IepCcOoHaNIbHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B MHTEPHET U € AOCTYIIOM
B DJICKTPOHHYIO 00pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

[Tomemenuss nmns  XpaHeHHS ¥ NPOQHUIAKTHYECKOrOo OOCTYXUBaHUS  y4eOHOTO
00opynoBaHus:

- CTeUI&XU JUIA XpaHEHUS Y4eOHO-HATJSAHBIX MOCOOMH U y4eOHO-METOIUYECKOM
JIOKYMEHTAI1H.

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUS 1a00paTOPHBIX padoT:

Kommeke yuebHsblit «I uapaBauueckue NpuBOAbI U CPECTBA aBTOMATU3ALIUN,;
Komruiekc yue6Hsbii «I upoaBToMaTHKaY;

Kommeke 11 0TpabOTKH HaBBIKOB MPOEKTUPOBAHUS;

«['unponpusoast CIIM»

I'mapoanmaparypa

HacocHble ycTaHOBKH, KOMITPECCOPHI

ITporpammuoe obecnieuenue Festo Didactic mporpamma FluidSIM Hydravlic V 4.0



MpunoxkeHue 1

YueGHO-MeTOgUYECKOE OGecIeueHe CAMOCTOATEIbHOM PAaGOThI O0yJaIOIIMXCA

Mo gucumnaunHe «I'Iponopu,MOHaanaﬂ rMapoaBToOMaTa TEXHONIOTMYECKUX MaLlLNH» NPpeayCMOTPEHA

aAyAUTOPHAA N BHEAYAUTOPHAA CaMOCTOATE/IbHAA pa60Ta 06yqa}ou.|,14xcn.

AyauTtopHasa camocTonATeibHasA paboTa CTYAEHTOB npeanoiaraet UHAUBMUAYaAbHble cobeceaoBaHmA U

COO6LI.I,EHMF| Ha NEKUMOHHDbIX 3aHATUAX, sammry U BbINOZTHEHNE MHAUBUAYA/IbHbBIX 3ap,aHm7| Ha NPaKTU4YeCKnxX

3aHATUAX.

CamocrosaTenbHas paboTa CTyAEeHTOB COCTOUT U3 CAeAYIOLMX B3aMMOCBA3aHHbIX YacTeu:

1) U3yuyeHue TeOpeTHYECKOr0 MaTepuaia B hopme:

CamocrosTenbHOe U3ydYeHUEe YIeOHOH 1 HayYHOH JINTepaTyphl 110 TeMe

[Touck nmomomauTenbHONM uWH(pOpManuu 1o TemMe (pabora ¢ OubaMOrpaduUeCKuM
MaTepHalaMH, c AIEKTPOHHBIMU OoubIroTeKaMu u 20P,
nH(POPMAIMOHHO-KOMMYHHUKALIMOHHBIE ceTn MHTEepHeT).

3HaHuA onpeaenstoTca pesyibTaTamMu caadum 3adeTa.

MNMoAroToBKa K NPaKTUYECKOMY 3aHATUIO U BbIMOJHEHME NPAKTUYECKUX paboT

CamocroaTtenbHas pa60Ta BbIMNOJIHAETCA CTYAEHTAMWN Ha OCHOBE yLIE6HO-MeTOLI,MLIECKMX maTtepunanos

AVCUMUMNIMHDI, NPUBEAEHHbIX B pasgdene 7.

e ~NoaO~WNE

IIpumepHbIii NepeyeHb JJa00PATOPHBIX PadoT:

[IponoprroHanbHbIA NPEAOXPAHUTENBHBINA KIIATIAH HEPSIMOTO JE€HUCTBHUSL.
Bo3nukHOBEeHHE ONMTMOOK M X aHAJU3 B MPOTOPIIMOHATBLHOM YIIPaBICHU. 1

N3meHeHune HarpaBiaeHUsl M YaCTOThI BPAILIEHUS THPOMOTOPA MOTEHIUOMETPOM.
N3ydenue paboTsl IPONOPIUOHATBEHOTO PACHPEICIIUTENS C YCUITUTEIIEM.

Pa3paboTka MHOTOKaHATBHOW CUCTEMBI YITPABJICHUS THAPOLIUIUHAPOM.

PerynupoBanue ckopocTH ¢ TOMOUIbIO PETYISATOPA MOTOKA.

VYnpasreHue ruApoInHAPOM € TIOMOIIBIO KIIaraHa pa3HOCTU aBleHUH (KOMIIEHC CAIIHS
Harpy3Ku).

JlocTrxkeHne 3aJaHHOW KOOPAMHATHI TOUKU O3ULIMOHUPOBAHMS.

9. PerynupoBaHHE 9acTOTHI BPAIICHUS THIPOIBUTATEIIS.

Noook~wbdPE

2

IIpumepHBbIii NepedyeHb NPAKTHYECKUX 3aHATHIA:

N3yuenune mporpaMmel CUMYJIsIiAU TuApaBindeckux cucreM FluidSIM-H;
N3yueHne mporpaMMbl CUMYJISIIK THeBMaTuyeckux cucreMm FluidSIM-P
PacueT cMereHus sIkopst 30JI0THUKA B 3aBUCHMOCTH OT TI0J[aBa€MOT0 CUTHAIA
Br160p nponopuroHagbHBIX MPEIOXPAHUTEIbHBIX KIIAaHOB

Pa3paboTka cucTeMsl yrpaBieHUs THAPABIMIECKIM arperaToM
MoepHu3aius CUCTeMbI YIPABICHUS THIPABIMYECKIM arperaTom
Pa3paboTka cucteM THapONPUBO/IAa TEXHOIOTHIECKOTO 000PYI0BaHUS
HacTpoiika KnanaHoB rmapaBANYECcKUX CXeM

Mouck HencnpaBHOCTeN B paboTe rMAPaBANYECKON CUCTEMBI



IIpumepHbIe 3a1aHUSA 1JIs1 CAMOCTOATEJIBLHOM padoThI:

3apaHue 1. 1nA 3agaHHON AMarpaMmbl «nepemeLleHnsa-war» paspabotate NHEBMATUYECKYHO CUNOBYIO
CXemMy NPMBOAA U MHEBMATUYECKYIO CUCTEMY YrpaBaeHna. B nHeBMocxeme MCNoab30BaTh 610K NOATOTOBKM
BO3/yXa, Pas/inyHbIe YPOBHM AaBNAeHUI paboyei cpedbl B CUI0BOM YacTU M B CUCTEME YNPaB/IEHUS.
MpenycmoTpeTb CHUXKEHME LWyMa OT Bbix/iona Bo3ayxa. Cuctema ynpas/ieHMA AOMKHA MMETb ABa perKuma
paboTbl: «Lmkn» n «AsTomat». CobpaTb MHEBMOCXEMY B NpPOrpamme FluidSIM-P u uccneposate ee
paboTy Npu 3aaHNM Pa3AUYHbBIX BO3MYLLAOWMX pakTopax. OTcnegmTb NOKa3aHUA MAaHOMETPOB,
nepemelLeHMe NHEBMOLMAMHAPOB U U3MEHEHMe Yncaa 06opoToB nHesmoasuratensa. CocTaBUTb OTYET O

pabore.
1 2 3 4 5 6 T7=1 1 2 3 4 5 6§ T=1
| | ' |
A Unnuuap A A LunuHap A
r I _
I | B IlresmomoTop
B ITresMoMoTOp B B
Cc ‘ Unnunap C C Lununap €
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
I | |
A Lnnuuap A A Unnungp A
) - L
B Maopomotop B B I'ulnpt_:wo[op B
C y Unnungp € C |
Namnouka D Namnowxka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
I | |
A Unnuuap A A Unnuegp A
. - L
B rwapomotop B B I'nlnp.llmoTop B
|
c y Uununap © C Uunuwap C

Namnovka D Namnoyka D



1 2 3 4 5 6 7=1 1 2 3 4 5 6 T7=1

A / LEunLan A A uun|uup|p A
| . L
B rlnpomoTop B| B Mmapomotop B
| |
C Il.lnnun.up c c Liunusgp C
Namnoyka D TNamnouka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1

\ ' \
A / Lunuuap A A Lununap A
\ | - ‘ I

B I'Qq,qpomo-rop B B Fv!npéMoTop B
C y Uunuuap C C 4 I‘.Lunuu,‘qp C
Namnoyka D Namnouka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
A Uunuugp A A Uununap A
I I
B rmapomoTop B B r“‘ﬂ-POMOWOP B
Uunungp C
C y Uunuuagp C C y
Namnouka D Namnovka D

3apaHue 2. CornacHo 3aZaHHOM Anarpammbl nepemeLLeHns pas3paboTatb cMCTEMbI yipaBsieHua: 1 -
NCNO/b3yA pefieiMHO-KOHTaKTHbIE CXeMbI; 2 - UCNOb3yA (CUMYIATOP) KOHTPOAIepa B Mporpamme
FluidSim-H.

B 3agaHuu: A u C—rugpoumnuHapsl, B — ruapomoTtop AnA BCeX BapuUaHTOB.

HeyeTHble BapuaHTbl 40 9: unanHap C ABYCTOPOHHErIOo AEVICTBMH BE€PTUKA/IbHOIO PacCnosoKeHUA.
HarpyxeH 601bINM BECOM. MpenycmoTpeTb NO3ULMOHUPOBAHME B TeYeHne AJUTE/IbHOrO BpeMeHH.

YeTHble BapuaHTbl 40 10: uMnnHAp A ABYCTOPOHHErO AeNCTBUA BEPTUKAIbHOIO PACMONOMKEHWS.
MpenycmoTpeTb OAMHAKOBYIO U BbICTPYIO CKOPOCTb NEpeMeLL,eHMsA KaK Npu BbIABUKEHUW, TaK U NpK
BTATMBaHUMN.

11 - 16 BapuaHTbl NPeAyCMOTPETb BOSMOMKHOCTb ANCTAaHLUMOHHOIO ynpasaeHus yeuauamm 8 'L n
MOMEHTOM B TMAPOMOTOpPE B NOCAeAHEN TPETU BPEMEHU LMKAa.

[ns Bcex BapnaHTOB 06ecneyunTb NAaBHbIN Pa3roH rMA4poMoTopa M ero NaaBHOE TOPMOXKEHME, a TaKKe
npeaycMoTpeTb pekMmMbl paboTbl  «KomaHaa», «Lmkn», «ABTomat».



MpenycmoTpeTb BO3MOXKHOCTb 3GGEKTUBHONO MCNOb30BAHUA IHEPTUN HAacocoB. [lobuTbea, No
BO3MOXHOCTU, MakcnumanbHoro Kl rmapocucremsl.

BapuaHTtbl gnarpamm «llepemelLeHme-war»
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IIpuioxenue 2

OneHO‘{HLIe CpeAacTBa /I IPOBEACHUA HPOMQ)KyTO‘-IHOﬁ arrecranuu

a) MnaHupyemble pe3ybTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA 4/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

Koa
MHANKATOP AOCTUKEHUA KOMMNETEHLMN
MHOMKaTopa

OueHouHble cpeacTsa

MK-2: CnocobeH co3paBaTb M 3KCMJlyaTUpoBaTb CUCTEMbl aBTOMaTU3aUMM TEXHOJIOFMYECKUMX MPOLEeccoB, MAlUMH U YCTAaHOBOK, CUCTEMbl 3alyUTbl WU
aBTOMaTUKM C MCKpo6e3onacHbIMM LEensaMU YyrnpaBJ/ieHUs, a Tak)Xe KOMIUIeKCbl o6ecnevyeHuss 3nekTpo6e3onacHOCTM M 6e30MacHOM 3KCrJlyaTauuu

TEXHOJIOrMYEeCKUX YCTAaHOBOK NOPpHOro npon3soacTtea

MK-2.1: [MpeanaraeTt peweHus No rnoBbILLEHUIO
3(pHEKTUBHOCTN NCMONb30BAHUS
aBTOMaTU3MPOBAHHbIX CUCTEM Ha FOPHbIX
npeanpuaTnax

[lepeyeHb TeOpeTUYECKHUX BOMPOCOB K 3K3aMEHY:

oukwnE

3KcnayaTauma NPonopPLUOHAbHON TEXHUKN.

Pabouwne xuakoctu (PX) cuctem ruaponpmsoaa U Mx CBOMCTBA.

HasHaueHue, yHKLMM U TeXHMUYECKNe TpeboBaHuA K PXK.

OCHOBHble XapaKTePUCTMKKN PXK: BAZKOCTb, CKMMAEMOCTb, TEMNEPATypHOE paclumpeHme.
KaBuTauma — npuymMHbl BO3HUKHOBEHMA, BAUSHME HA paboTy rmapoannapaTos
CocTtaBneHMe NPUHLMNMAIbHBIX FTMAPABANYECKMX CXEM U CXEM aBTOMATUYECKOTrO
ynpasaeHus.

Knaccudukaumsa ruaponpnsoaos.

JOCTOMHCTBA M HEAOCTaTKM rMAponpuBoaa.

YcnosHble rpapuyeckme 0603HauYeHUs 31eMEHTOB F’MAPO U MHEBMO3/IEMEHTOB.

. CTpyKTypa rugponpusoga.

. Cxembl C 06bEMHbIM PEry/IMPOBaHUEM CKOPOCTU XKUAKOCTY.
. Cxembl C 06beMHbIM PEryiMpoBaHMEM CKOPOCTU }KUAKOCTY.
. Hacocbl ruaponpueoaos, ycnoBHble 0603HadeHus. Tunbl

. Tmapoasuratenu, ycnosHble 0603HavYeHMs.

rMApOLI,MﬂMHApr, YC/1I0BHbIE 0603HayeHus.

. PacyeTt 0CHOBHbIX NAaPamMeTPOB rMMAPOLUANHAPA.

. TuapopacnpenennTenm, ycaoBHble 0603HaueHus.
. 3anopHble KaanaHbl, yc/0BHble 0603HaYeHus.

. KnanaHbl gaBsneHus, ycnoBHble 0603HaueHus.

HDEAOXpaHMTEJ'IbeIe KnanaHbl, yC/I0BHbIE o6o3HauyeHus.

. MoToYHbIE KnanaHb.l, YC/10BHbIE 0603HayeHus.




Koa
MHOMKaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

22.
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.
49.
50.

[poccenun, ycnoBHble 0603HaYeHUA.

MMApoaKKyMynsaTopbl, YCI0BHble 0603HavYeHwUA.

®unbTpbl, YCNOBHbIE 0603HAYEHMUS.

Mpnbopbl KOHTPOAA TMAPONPUBOAA. YCNOBHbIE 0603HAYEHUA.

Mppasanyeckas cxema npumeHeHusa andpdepeHunanbHOro rmapoumamHapa.

MaponpumBoa 3aKPbITOM M’MAPOCUCTEMbI, OCHOBHOM KOHTYP.

pponpuBog OTKPLITON TMAPOCUCTEMDI.

Jlornyeckune anemeHTbl.

Peanunsauma nornyecknx pyHKLUN B rgpo- n MHEBMOCUCTEMAX.

MocTpoeHue cuctem ynpasaeHna KOMOUHALMOHHOIO TUNa.

MeToabl NOCTPOEHME MHOTOTAKTHbLIX CUCTEM YNPABAEHUSA.

CTaTUYeCcKMe  XapaKTePUCTUKM  UCMOJHUTENbHbIX MEXaHWM3MOB  MOCTynaTesibHOro

BPALLATENbHOIO AEUCTBUA: (MEXaHNYECKas, CKOPOCTHas).

McnonHuTenbHble MexaHM3Mbl C 06 bEMHbIM PeryiMpoBaHUEM CKOPOCTH.

NcnonHuTenbHble MexaHW3Mbl C APOCCeIbHbIM PeryimpoBaHuem.

MponopuMoHanbHble KnanaHbl, MpUHUMNbLI PaboTbl.

KomneHcauuna HarpysKu ¢ MOMOLLBHO K/1lanaHOB MOCTOAHHOM PAa3HOCTM OABAEHUNA.

ONeKTPOHUKA ynpaBaeHMA ANA NPONOPLMOHAbHbIX KNanaHoBs.

Kputepum ana onpeaeneHna napameTpoB yNpaBieHMA C MOMOLLbIO MPOMNOPLMOHA/bHbIX

KNanaHoB.

CepsoknanaHbl. MprHLMMbI PaboTbl.

AnnapaTHas TexXHMKa.

KoHTyp peryanposaHua.

BanAHWe AMHaMMYECKMX CBOMCTB CEPBOK/IAMNAHa Ha KOHTYpP perysimpoBaHua.
®PunbTpauna Ha rMAPaABANYECKUX YCTAHOBKAX C CEPBOK/IAaNaHaMmn 1 NPOnopLMOHaNbHbIMM
KnanaHamm.

Mpumepbl BbINOJHEHHbIX YCTAaHOBOK C MCNOb30BaHMEM MPOMOPLMOHAJIbHbBIX K/1TanaHOoB.
Mpumepbl BbINOJHEHHbIX YCTaHOBOK C UCMOJ/1b30BaHMEM CEPBOK/IaNaHoB.
NHOYKTUBHBIA AaTYMK NONOKEHUA.

SNeKTPOMArH1TbI C PEryiMpyembiM X040M MOJIOKEHUA CepaevHMKA.

PerynvpoBaHwue ycunma anekTpomarHuTa, nocpeacTBOM M3MeHeHMA TOKa.

Bananve nameHeHve TemnepaTtypbl U BA3KOCTU MAc/a Ha XapaKTepPUCTUKMU

n




Koa
MHOMKaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

NPONOPLMOHANLHON r’MAPABANKMN.

NK-2.2:

OueHnBaeT HadexXHocTb paboTbl B npouecce
YKN3HEHHOro umkna aBTOMaTU3NPOBAHHOIO
o6opyaoBaHWs  TOPHbIX  MaWWH  Pa3IMYHOro
(pyHKUMOHANBbHOIMO Ha3HaYeHus

MpumepHsbie 3a0a4u K IK3ameHy
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Koa
MHOMKaTopa

NHan KaTop AOCTUXKEHUA KOMNETEHUNN

OueHoYHble cpeacTsa

3adaHue. NocTpoinTe agnarpaMmmy «nepemelleHme-wary Ana 3agaHHoN cUcTeMbI ynpaBaeHns
rmaponpusoaom (1 ruapomoTop u 3 rmapounnanHapa)

Ilepeyennb TeM 1JIsi KypPCOBOTO NMPOEKTA:

1. [IpoexTrpoBaHue THAPONPUBOIA ABTOMATHYECKOM JIMHUU € pa3pabOTKOM
CUCTEMBI yIIpaBJICHUS 110 33JJaHHON AUarpaMMe «I1epeMellleHre-11ary;

2. IIpoexkTupoBaHue NPONOPLHUOHAIBHOTIO THAPOIPHUBOLA IIPOIOJIEHOTO
MEPEMELIEHUS CTPOTaIbHOI'O CTAHKA;

3. [IpoexTrpoBaHKe THAPONPUBOIA MAILIMHBI [l OPUKETUPOBAHUS METANINYECKOM
CTPYKKH;

4. [IpoexTrpoBanue rUAPONPUBOIA ISl IOJAYH DJIEKTPOAOB IyTOBOM IIEYH:

S. [IpoexTrpoBaHKe THAPONPUBOIA MAHUITYIIATOPA C MATHIO CTENIEHIMH CBOOOIBI
BpalllaTeIbHOIO TUIIA;

6. IIpoexTrpoBaHue THAPONPUBOIA MAHUIYIIATOPA C 4 CcTENEHSIMU CBOOOIbI
paboTaroniero B A€KapTOBOM CUCTEME KOOPIUHAT;

7. [IpoexTrpoBaHue CleAsIIEro ruAponpruBoaa (hpe3epHOro CTaHKa;

8. [IpoekTupoBaHue ruAPONPUBOAA Ky3HEUHO-IIPECCOBOTO MaHUITYJISITOPA;

9. PaspaboTka ruaponpusoAa ¢ APOCCENbHbIM PErYIMPOBAHMEM CKOPOCTU MEXaHWU3Ma
nofauu ctona GppesepHoro CTaHKa;

10. IIpoexkTupoBaHue rnaponpmsoaa NA0CKOLWANGOBANLHOIO CTaHKa

11. [IpoexTrpoBaHue THAPONPUBOIA KPYTIIONLIH(POBATHHOTO CTAHKA,;

12. [IpoekTupoBaHue MPONOPHUOHAIBHOIO THAPOIPUBO/A IIIEKOBOM TPOOHIIKY;
13. [IpoekTrpoBaHKe MPONOPLUOHATBHOTO THAPOIIPUBOAA KOHYCHOM IPOOHIIKH;
14. [IpoexTrpoBaHue THAPONPHUBO/IA IIATOBOIO KOHBENEPA;

15. [IpoexTrpoBaHue NprBOIA THAPABIMYECKOTO JIUPTA.

16. [IpoextnpoBanue ruaponpusoaa mosopora [1/IM;

17. PazpaboTka rugpasanyeckoro npvBoA MexaHM3mMa HaKk0Ha KOBLUA AA PA3/IMBKU

YUAKOro meTanna B AnTenHble GopMbl;
18. Pa3paboTKa ruaponpueoaa 418 MallnHbl IUTbA NOA, AaBAEHUEM;




Koa

NHAMKATOP AOCTMKEHUA KOMNETEHUUN OueHouYHble cpeacTBa
MHAMKaTOpPa
19. PaspaboTKka rugponprBosa CMI0BOM FONOBKM arperaTHoro CTaHKa;
20. PaspaboTKka rmgpocmcTembl HaBECHOTO 060pYA0BaHNA TPaKTopa.
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AymuTopHas caMocCTOsITeNbHass padoTa CTYJAEHTOB Ha JIaDOpaTOPHBIX 3aHATHUSIX
OCYIIECTBIISICTCS MOJ] KOHTPOJEM MpPENoAaBaTeNss B BHJEC PEUICHUS 33/7a4 W BBITOIHEHUS
yIpaXHEHUH, KOTOpble ONpejaeiseT NpenojaBarelb [Uis CTyAeHTa. BHeaynuTopHas
caMocTosATeNbHAass pPaboTa CTYICHTOB OCYLIECTBIIETCS B BHAE HNpopabOTKM Marepuaia
JICKIIMOHHBIX U JTAOOPAaTOPHBIX 3aHATHH M BBIIIOJIHEHUSI KyPCOBOTO MPOEKTA C KOHCYJIbTAIUSIMH
IpernoaaBaTes.

6) Mopaaok nposegeHNAa NPOMEXKYTOUHOM aTTecTauumn, NOKasaTenn u KpUTepumn oLLeHUBaHUA:

MpomeskyTouHasa aTTecTauma no AucumnanHe «CpeacTBa 3N1E€KTPOaBTOMATUKM B TMAPO M
MHEBMOMPUBOAAX» BKJ/IOYAET TEOPETUYECKME BOMPOCHI, MO3BO/AKOLINE OLEHUTb YPOBEHb YCBOEHMS
06YYaloLWMMUCA 3HAHUI, N NPAKTUYECKME 3a[aHUA, BbIABAAIOLWLME CTeNeHb CPOPMUPOBIHHOCTN YMEHMIA
W BNaZeHuin, nposoanTca B GOpMe 3a4eTa U 3aLiMTbl KyPCOBOTO MPOEKTa.

3aveT No AaHHOM AMCUMNANHE NPOBOAUTCA B YCTHOW dopMe, BKAtOYaeT 1 TeopeTMyecknin Bonpoc
M 04HO NpPaKTUYECKOE 3a4aHue.

lTokaszamenu u Kpumepuu oyeHU8AHUA 3a4yema:

— «3ayeT» CTaBUTCS, €CIM OOYyYalOIIUKCA TMOKA3bIBAeT TpeOyeMblil YpOBEHb 3HAHUU
OCHOBHBIX TMOHSATHH W OMpEIeNIeHU, YMEHH NPUMEHSITh COBPEMEHHBIE 00pa3oBaTEIbHbBIE
TEXHOJIOTHH, WCIIOJh30BaTh HOBBIE 3HAHWUA W YMEHHS, KOPPEKTHO BBIpaXaTh U
apryMEHTHPOBAHHO OOOCHOBBIBATH TOJIOKEHUSI TMPEIMETHOM O00JacTH 3HAHUS W BIAJCHUS
PO ECCHOHAIBHBIM SI3BIKOM MPEIMETHON 00JaCTH 3HAHUS.

Kypcoeoit npoexm

[lenb paboThI - 3aKperuieHne U yriiyOJleHne 3HaHWM M0 TUCHUIUIMHE, (JOPMUPOBAHUE Y
CTYJICHTOB  TMPAKTUYECKUX  HABBIKOB  MPOCKTUPOBAHMS  DJIEKTPOITHEBMATHYECKUX U
ANEKTPOTUAPABIMYECKUX CXEM TPUBOOB.

OB6beKT  MPOEKTUPOBaHWA —  TexHosorMyeckoe obopydoBaHME — METaNNYPruyecKux
npeanpuatMii. B npoekTMpyembix  MpuBoAax  MNpeaycMaTpuBaloT  NpuUMeHeHue  Hanbosee

PacCNpPOCTPaHEHHbLIX TMAPO N NHEBMOAMNMNApPATOBs, I'IpOI'IOpLI,MOHaﬂbHOﬁ TEXHUKN N CePBOKIAMNaAHOB.

[IpoexT siBIsieTCs CaMOCTOSITENIBHOW paboToil cTyaeHTOB. Mcxoas u3 AToro 3amaHus u
MOCOOMS, COCTABIIAIOTCS TAKMM 00pa3oM, UTO KOMMMPOBAHUE UCKITIOYACTCS.

B oTnenpHBIX 3aaHUSX CTaBAT BOMPOCHI HAYYHO - MCCIIEIOBATEIHCKOW paOOThI B BUJIE
peanbHbIX TPOEKTOB UCHBITATENIBHBIX U APYTUX MAIlWH, Y3JI0B HOBOW TEXHUKH, COIIOCTABJICHHUS
Pa3HBIX KOHCTPYKTHUBHBIX BAPUAHTOB.

ITo BO3MOKHOCTH TPUMEHSIETCA PEaTbHOE MPOEKTUPOBAHUE.

MpY BbINOMIHEHUM KYPCOBOI PaboTbl UCMOJb3YETCA BbIUUCAUTENbHAA TEXHUKA U cieaylouiee

nporpammHoe obecneyeHue:

PacyeTbl npoBogATCA B MporpammHom nakeTe MathCAD, a Tak:Ke MCMo/b3yloTCA pacyeTHble
moaynu nporpamm FluidSim, ElektonicWorkBench, Matlab, Komnac u gp.



paduyeckne paboTbl BbINOAHAOTCA B rpaduyecknx naketax: Komnac, INVENTOR,
WinMachine.

PaspabaTbiBaeTca cnesyowlan AOKYMeEHTaUMA:
pagpuyeckas yacmeo: 3 - aucma popmama A2.

1. O6wuii BUA moaepHU3npyemoro obopyaoBaHus;
2. MpuHUMNMaNbHaA rMapaBAnYecKasn (MHeBMATUYECKan) cxema NPUMBOAA MaLUMHbI.
3. TpuWHUMNMANbHAA CXemMa ynpasieHus.

Cneundukauma 1 BeOMOCTb KypCOBOTO NPOeKTa.

lMoscHUMenbHAA 3anUCKa: 8bINoAHEHHAs 8 meKcmosom pedakmope (25—35 aucmos ¢popmama

A4):
° TUTYNbHbIN NUCT;
° 3afaHue;
° Pedepar;
° CopeprkaHue;
° BeepeHue;
. Pasgen 1 (onncaHue o6beKTa, TEXHUYECKAA XapaKTepUCTMKa, NOCTaHOBKa 3a4a4m);
. Pasgen 2 (paspaboTKa NpUMHUMNMANBLHOW TUAPABIUYECKON WAW MHEBMATUYECKOM

CXeMbl MPUBOAA MALUMHbI, CXemMbl paboyero obopynoBaHMA; onucaHue pPaboTbl, pacyeTHblE CXEMbI,
6/10K-CXeMbl, CBOAHble Tabnuubl, rpadukM Mo pesynbTaTam pacyeToB W OMPeAeNeHutd YCUaui,
OCHOBHbIX NapameTpos);

. Paspgen 3 (pa3paboTka MPUHUMMNMANBHOM CXeMy YNpaB/ieHWs MNpUBOAOM B
ABTOMATMYECKOM, PYYHOM W HACTPOEYHOM PEXMMaX, CTPYKTYPHAsA MOAEeNb, XapaKTepusyoLas
NpuHUMNbI paboTbl pa3pabaTbiBaemol cUCTEMbI yNpaBieHWs, aHanu3 ee paboTbl), Pa3paboTaHHble
NPUHLMNMANbHbIE CXeMbl CUMyAUpPYLoTca Ha MK B nakeTe nporpammsl FluidSim;

° 3aK/ItoueHune;
. Bubnmorpadmyecknin cnmcok;
. MpunoxeHus (NUCTUHIM pa3paboTaHHbIX [ANA pacyeTa Mporpamm, BeAOMOCTb

KypcoBoUl paboTbl, cneuuouraLlmm).

I'pagpuk evinonnenun Kypco6ozo npoekma
Bbiiaua Tembl KypcoBoii paboThI - 2 Helesl ceMecTpa.
Cpok cnaum - 18 Henens  cemectpa.

OTansl BBIIOJIHEHHS KypPCOBOTO ITPOEKTA.

1. 1 paznen 3-4 uenenu

2. | 2 paznmen 5-8 Henenu

3. | 3 pazmen 9-13 nenenu
4. | OdpopmueHue paboThI 14-16 nenenn
5. 3ammura paboTh 17-18 Henenn

Hokazamenu u Kpumepuu oueHueanus Kypcoeozo npoekma:



— Ha OIICHKY «OTJIMYHO» (5 OaylsIoB) — paboTa BHITIOJIHEHA B COOTBETCTBUH C 3a/IaHUEM,
oOyuaromuiicss HOKa3bIBa€T BHICOKUI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHHUS U
00BsicHeHUs! HH(pOPMAIH, HO U MHTEJJICKTYAJIbHbIE HABBIKK PELICHUs Po0JeM 1 3a1a4,
HAXO0X/ICHUS YHUKAJIBHBIX OTBETOB K IPOOJIEMaM, OLIEHKH 1 BIHECEHUSI KDUTUUECKUX CY)KJICHUM;

— Ha OIEHKY «XopoIioy (4 6amra) — paboTa BBIIIOJIHEHA B COOTBETCTBHUH C 3aJIaHUEM,
00yJaromuiics TOKa3bIBACT 3HAHMS HE TOJIHKO Ha YPOBHE BOCIIPOU3BEICHUS H OOBSICHEHUS
I/IH(I)OpMaLII/II/I, HO 1 MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA Hp06HeM U 3aJa4, HaXOXIACHUA
YHUKaJIBHBIX OTBETOB K IpoOiieMam;

— Ha OIEHKY «yJIOBJIECTBOPUTEILHOY (3 6amia) — paboTa BIIIOTHEHA B COOTBETCTBUU C
3a/laHueM, O0yJarOIIHMIACs TOKA3bIBACT 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS B OOBSICHEHUS
UH(POPMAIIUHU, HHTEIUICKTYaIbHbIC HABBIKU PEIICHHUs IPOCTHIX 3a7ay;

— Ha OLIEHKY «HEYJIOBJIETBOPUTEILHOY (2 Oasuia) — 3a/laHne IIPENoAaBaTessl BbIIOJIHEHO
YaCTUYHO, B MPOIIECCE 3AITUTHI paOOTHI O0YYAIOIINIICS JOMYCKAET CYIIECTBEHHBIE OLTMOKU, HE
MOJKET [T0Ka3aTh UHTEJUIEKTyaJIbHblE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HEYJI0BJIETBOPUTENbHO» (1 Oamn) — 3agaHue npenojgaBaTesis BbIIOIHEHO
YaCTUYHO, 00YyYaOIUICS HE MOXKET BOCIIPOU3BECTU U OOBSICHUTH COACPHKAHUE, HE MOXKET
[I0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs TOCTABICHHOM 3a/1auu.

Ona ctypeHTos ¢ OB3 oueHoYHble cpeacTBa A/1A NPOBeAEeHUA NPOMEKYTOYHOM aTTecTaumnm
npeacTaBaatoTca Ha cante MITY B BUAE KOMMNbIOTEPHbIX TECTOBbLIX 3a4aHWUN MO KaXK40M U3yyaemomn
Teme. [lpaBWbHO OTBETUB Ha NATb U Hoslee U3 AeCsTM BONPOCOB MO COOTBETCTBYOLWEMY
TECTY—CTYAEHT NOJly4aeT 3a4eT No AaHHOW Teme.

Ana nonyvyeHma O6LLI,eF0 3a4eTa U OT/INYHOM OLUEHKHN CTyAEH C OB3 ponXeH MMeTb 3a4eT No BCEM
paccMmaTpmuBaeMbIM TEMaAM.

1A Nony4yeHnA oueHKu «Xopomo» CTYyAEeHT C 0B3 AO/1XKeH NoNYy4YUTb 3a4eT Ha 75%
y , CTY y
paccmaTpmnBaemMbiX TEM.

[na nonyyeHnsa oueHKU «Y40BNETBOPUTENLHO, CTYAEHT ¢ OB3 foKeH NonyunTb 3a4eT Ha 50%
paccMaTpuMBaEMbIX TEM.
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