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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kadeapbl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 . Ne

3aB. kadempoii A.M. MaxuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rojly Ha 3acefaHuu Kadeapbl [ OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHICCKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

Pabouas nporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. Maxuros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. Maxuros




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

Hensmu  nuctunuasl  "IponopuuoHanbHas THUIPOABTOMATHKA TEXHOJIOTHYECKUX
MalluH" SIBISIOTCSA:

n3ydeHue (PU3MUECKMX OCHOB, 3aKOHOMEPHOCTEH | OOIIero YpOBHS pa3BUTHUS
COBPEMEHHBIX CHUCTEM U DJEMEHTOB MPOMOPIUOHAILHON THAPO-U I[MHEBMOABTOMATHKU
TEXHOJIOTHYSCKUX MaIlHH,

M3y4YEHUE METOJIOB IMOCTPOCHUS THAPABIMYECKOIO M IMHEBMATHYECKOTO IMPUBOJOB C
3aIaHHBIMU XapAKTEPUCTUKAMH;

dbopMupOBaHHE 3HAHWH 1O HAJNaJKe, HACTPOMKE ¥  HUCHBITAHUIO  CHCTEM
MMHEBMOTHPOABTOMATHUKY MPU PEIICHUHU 3a/1a4 aBTOMATU3AIIMHU TEXHOJOTHUYECKUX MAIIUH.

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

Jucuummmnza [IpornopuronaibHas THApoaBTOMATHKA TEXHOJIOIMYECKUX MAlIMH BXOJIUT B
4acTh y4eOHOro IulaHa (GOpPMHUPYEMYIO YYaCTHHKAMU OOpa30BaTEIbHBIX  OTHOIICHHMA
00pa30oBaTeNbHON IPOrPaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

I'mppomexanuka

Teopus aBTOMaTHUECKOTO YIIPABICHUS

3nanus (YMEHHs, BIAJICHUS), OTYyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS IUCHUILINH/TIPAKTHK:

DJNeKTpUYecKue M THIPABINYECKUE NPUBOJBI MEXAaTPOHHBIX M POOOTOTEXHMUYECKUX
YCTPOMCTB

ABTOMAaTH3aIM TUIIOBBIX TEXHOJIOIMUECKUX ITPOLIECCOB (B METAJLITypIHH )

IlonroroBka K  mpouenype 3aliuTbl M IpoLedypa  3allUThl  BBITYCKHOM
KBaJIM(DUKALIMOHHOM pabOThI

[IpoekTupoBaHre MEXaTPOHHBIX CUCTEM

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbpraTe ocBoeHMs AUCHUIUIMHBI (Moayist) «[IponopruoHanbHas TupoaBTOMaTHKA
TEXHOJIOTUYECKUX MAIlIMH» 00y4JaroLniics 10KEeH 00J1a1aTh CIeTyIOIMMHI KOMITETEHIIMSMU:

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

[1K-3 CnocobHocTh pa3palbaTbiBaTh NPOCThIE Y376l U OJOKM MEXaTPOHHBIX CHCTEM,
BKJIFOUAIOLIMX 3JIEKTPOIIPUBO/IbI, THIPOIPUBOIbI M THEBMOIIPUBOIbI

[1K-3.1 Pemaer crannaptHble npodeccuoHaNbHbIE 3a7auu 10 pa3paboTKe MPOCTHIX
y3JI0B ¥ OJIOKOB MEXaTPOHHBIX CHUCTEM, BKIIIOYAIOIIUX 3JIEKTPONPHUBOIBI,
TUAPOIPUBO/IBI M THEBMOIIPUBOIBI




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas Tpy1I0€MKOCTh JUCIIUIUTMHBI COCTaBIIsAET 3 3a4eTHIX eauauI] 108 akazd. vacoB, B TOM 4uCIIe:
— KOHTaKTHas pabora — 55 akaj. 4acos:

— ayauTopHas — 54 akaJ. 4acos;

— BHeayuTopHas — 1 akajl. 4acos;

— caMmocTosTeIbHas paboTa — 53 akaJl. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

dDopMa arrecraiuu - 3a4cT

AynutopHast ) s
o | KoHTaKTHas pabora E 3 dopma TEKyIIEero
=
N B aKaJl. yacax o Bu KOHTPOJISt
Paznen/ Tema 3 (B axaz. acax) £ g A . p Kox
S 3 9| caMOCTOSATENFHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ .. | KoMTeTeHIH
O = padoThI MIPOMEKYTOUHOM
nmab. | mpakr. |5 ATTeCTAIIH
Jlek. < o 0
3aH. 3aH. [0 9
1. Tema 1
Nzyuenue
Marepuana,
MOJITOTOBKA K
6 a Bxonnoe
11 T'unpasnmuyecku u TabOPA-TOPHRIM | o s oBanm
. JPaBIMUECKUE HpAKTHYCCKIM €CTUPOBaHMUE.
MTHEBMATHYCCKHE cpencteal 7 | 2 3 321 | 5 Omnpoc no IK-3.1
3aHATHSIM paboTa
ABTOMATHKU c KOHTPOJIBHBIM
BOIIPOCaM
KOMITBIOTEPHBIMH
00yJaruUmMu
IIpO-rpaMMaMu
Wroro no pazaeny 2 3 321 | 5
2. Tema 2
Nzyuenue
Marepuana,
MOJITOTOBKA K
Crnaga
71abopa-TOPHBIM H 1360 a);o HIX I
2.1 DwueproobecrneueHue CHCTEM 721 - 2o | 3om | 6 | mpaxTHieckum . aiqu CKIX TK-3.1
ABTOMAaTHKH 3aHATHSIM padora p '
c pabor.
TectupoBanue.
KOMITBIOTEPHBIMH
00yJaruUmMu
IpO-rpaMMaMu
HWroro no pazaeny 2 221 | 321 | 6
3. Tema 3
Nzyuenue
Marepuana,
MOJITOTOBKA K
Cpnaua
nabopa-TOPHBIM U 1360 ;0 X I
3.1 VcnonHUTENbHbIE MEXaHH3MBI 71 3 3 3031 | 6 | TpaKTHUECKHM . aquI;CKHx TK-3.1
CHCTEM aBTOMATHKHU ’ 3aHATHSIM paboTa p '
c pabor.
TectupoBanue.
KOMITBIOTEPHBIMU
o0yJaromuMu
mporpaMMamMu




HUroro no pasaeny 3 3 | 3/2,3U | 6 |
4. Tema 4
Nzyuenue
Marepuana,
HOJTOTOBKA K
A Craua
1ab0paToOpHBIM U
4.1 Anmaparypa THAPOaBTOMATHKH, nabopaTOPHBIX U
. MPAKTHISCKUM
YCTpOHCTBa yIpaBlleHuUS, 2 2 2 8 MPaKTUIECKUX IK-3.1
N 3aHATHSM padoTra
BCIIOMOTATEeNbHBIE YCTPOHWCTBA c pabor.
TectupoBanue
KOMITBIOT€PHBIMH
oOyyaromumu
porpaMMamMu
HUroro no pazaeny 2 2 2 8
5. Tema 5
Hzyuenue
Marepuana,
MOATOTOBKA K
A Crnaga
1a00pa-TOPHBIM U
DAKTHYECKIM 1ab0paTOPHBIX U
5.1 TIponoprroHasbHas TEXHUKA 2 |3/2,31 2 6 p MPaKTHUECKUX [K-3.1
3aHATUAM paboTa
c pabor.
TectupoBanue.
KOMITHIOTEPHBIMHU
00yJaroIUMHK
porpaMMamu
Hroro no pazaeny 2 (32,31 2 6
6. Tema 6
Nzydenne
Mmarepuaia,
MOATOTOBKA K
Crnaua
6.1 Cucrembl ympaBleHHs Ha 1ab0pa-TOPHBIM U
OCHOBE MPOIIOPINOHATIBHON MPAKTHIECKIM Aa00paTOpHLIX M
3 221 2 5 MPAaKTUIECKUX IK-3.1
ruapoannaparypsl.  Kommnencarus 3aHATUAM paboTa aGor
Harpy3Kd c P )
TectupoBanue.
KOMITBIOTEPHBIMU
oOyJaromumMu
porpaMMaMu
Hroro no pazaeny 3 2/21 2 5
7. Tema 7
N3yuenne
Mmarepuaa,
MOATOTOBKA K
A Craua
71a00pa-TOPHEIM U
7.1 DrexkTpoHWKa YIPaBIICHUS IS MPAKTHIECKAM 1abopaTopHELIX
) 2 2 2 4 MPAKTUYIECKUX [K-3.1
MPOITOPLUMOHATIBHBIX KIAIIAHOB 3aHATHSM padora pabor
c .
TectupoBanue.
KOMITBIOTEPHBIMH
00y4arumMu
nporpaMMamMu
Wroro no pazaeny 2 2 2 4

8. Tema 8




Nzydenne
MaTepuaa,
MOATOTOBKA K

Cnaga
1abopa-TOPHBIM U
8.1 DAKTHIECKIM 7ab0paTOPHBIX U
CepBOruIpOoKIIanaHbl. JKCILTyaTaIus 2 1 1 13 p MPAaKTUIECKUX IK-3.1
3aHATUSIM padoTta
THPOITHEBMOABTOMATHKH c pabot. UtoroBoe
TECTUPOBAHHE.
KOMITBIOT€PHBIMH
oOyyaromumu
porpaMMamMu
HUroro no pazaeny 2 1 1 13
Uroro 3a cemectp 18 |18/6,311]118/6,31| 53 3a4éT
HToro no aucuuruinHe 18 181//? 3 181//? 3 53 3a4yer




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 TEXHOJOTHUECKUX 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 AESATEIbHOCTb CTYAEH-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 aBTOPU3. MOJIb30BATEIIEH.

0) lonmotHuTEIBHAS TUTEPaTypa:
1. Hazemues A.C. ['mapaBnuyeckue U MHeBMaTHYECKHE cucTeMbl. YacTs 1.



[THeBMaTHUeCKHEe MPUBOJBI U CPEACTBA aBTOMAaTU3aluu. YuebHoe nocodue.: M., ®DOPYM, 2004
—240c.

2. Hazemne A.C. [THeBMaTu4ecKue M THIPABIMYECKUE MPHUBOJLI M CHUCTeMBI. YacTh 2.
['mp-paBnudeckue mpuBoaAbl W cucTeMbl. OcHOBBL. YueOHoe mocoome /A.C. Hazemres,
J.E.PeibanpucHko.. — M. ,@OPYM, 2007 —304c.

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

4, @wumaroB A.M., Toumnkun B.B. [IlueBMonpuBOog W NMHEBMOABTOMATHKA
MOIEEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX U JIOPOXKHBIX MalWH. 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 IJIs
CTYJICHTOB BBICILIUX yueOHBIX 3aBe/IeHUH, oOyJaromuxcs 1o CHEINAIbHOCTH
«I[TogbpeMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIE, JOPOKHBIC MAITUHBI M 000PYIOBaHUEY).

5. Tounnkun B.B., ®unatoB A.M. b. 3anopoxusriii B.JI., iBanos C.A., Konsra A./l., Barun
B.C. OcHoBbl OYHKIMOHUPOBAHUS TUIPABINICCKUX CHUCTEM METALTYPTHUECKOTO O0OPYI0BaHMUS.
JlabGopaTtopHblii OpakTHKyM MO TUAPONPUBOAY U TUAPOABTOMATUKE: y4deOHOe mocolOue.
Marnutoropck: OV BITO «MI'TY», 20009.

6. backop C.H., HBanoB C.A., Toumnkuan B.B., ®wraroB A.M. TI'maponpuBon
METaJUTyprudeckiux MamuH. Yued. mocobue. Marauroropck: 'OY BIIO «MI'TY», 2006. 169 c.
(monymeHo YMO 1o o0pa3zoBaHHIO B 00JaCTU METAJUIYpPruM B KauecTBe y4eOHOro mocoOus is
CTYJICHTOB BBICIIMX YYCOHBIX 3aBEJCHHI, OOYJIAIOIIMXCS MO 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. mocodue. Maruuroropck: 'OY BIIO «MI'TVY», 2007. 212
¢. (momymeno YMO no o0pa3oBaHHIO B 00J1aCTH METAJUTYPTUM B Ka4€CTBE y4eOHOTO MOCOOUS st
CTYJICHTOB BBICIIUX Y4EOHBIX 3aBeICHUH, 00YJaIOIIUXCS MO Cre-IHalbHOCTH «MeTalmypruieckue
MAaIIHHBI 1 000PYJOBAHHEY ).

8. borman H B. TI'maponmHeBMOaBTOMaTHKa ¥ THUIPONPUBOJ MOOMIBHBIX MAIIHH.
[THeBMaTHYECKHE U THApaBIHYECKHE cucTeMbl. — MuHCK: M3a-Bo benapycs, 2002. — 192 c.

9. AnekceeB I'.B. BupryanbHblii nabopaTopHbIl HpakTUKyM IO Kypcy «MexaHHuKa
)kuakoctu u razay. — CI16.: TUOP/I, 2007. -152c.

10. CgemnukoB B.K., YcoB A.A. CraHounble ruaponpuBojpl. CrnpaBoyHMK. --M.:
MammHo-ctpoenue, -2008.-6 12 c¢. CpemmnmkoB B.K. I'mmpooGopynoBanue: MexTyHapO HBIH
cnpa-soyHuk. T. 1 —-M.: UL Texundopm, 2001. -359c.

11. CeemaukoB B.K. I'nnpoobGopynoBanue: MexayHapoaHbiii cripaBoyauk. T. 2 —M.: UI]
Te-xunpopm, 2002. -486¢.

12. CeemnnkoB B.K. I'nnpoobGopynoBanue: MexayHapoaabiii cripapoyauk. T. 3 —M.: UI]
Te-xundopm, 2003. -427c.

B) Meroauyeckue ykazaHus:

1. Tounnkun B.B., ®unatos A.M., Maiko E.1O. I'maponpuBoa. Metonudeckue yka3aHus K
1ab0paToOpHBIM paboTaM Jis cTyaeHTOoB crienuaabHocT 170900. Marautoropek: MI'TY, 2001. 24
c.

2. Tounnkun B.B., ®unatos A.M., Manko E.}O. I'maponpuBo; ¥ THIPOITHEBMOABTOMATHKA
MOJABbMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX M JIOPOXKHBIX MalIuH. MeToauyeckue yKa3zaHus K
nabopaTopHBIM paboTam st cTyaeHToB crienuanbHocTr 170900, MarauToropek: MI'TVY, 2001. 33
c.

3. Ipaktukym mo snekTporuapoaBromatrke : mpaktukym / A. JI. Komera [u ap.] ;
Marunu-roropckuii roc. Texuuueckuit yu-T um. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. W.
HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3930.pdf&show=dcatalogues/1/153050



(mata ooOpamenus: 09.10.2020). - MakpooObekT. - TekcT : aneKTpoHHbIH. - CBEIEHUS JOCTYITHBI
takke Ha CD-ROM.

4. TIponopIMOHANIBHBIA TUAPONPUBOJ : JlabopaTopHbii npaktukym / E. 10. Marko, 1. M.
Kyrtny6aes, O. P. [landuiosa, U. I'. YcoB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpoH.
OIIT. TICK (CD-ROM). - 3ar. 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 : 37EKTPOHHBIH. -
Cenenus noctymnnbl Takxke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne norosopa Cpok aeicTBus JIMLIEH3UN

MS Windows 7
Professional(mna  |/[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpovHO
Professional
7Zip CBOOOIHO PaCIPOCTPaAHIEMOE 0OECCPOUHO
FAR Manager CBOOOIHO PacCIpOCTPaHIEMOE OECCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

HazBanwue xypca CchlIIKa
I7IeKTpoHHbIC pecypckl dnbmmorekn MITY uv. http://magtu.ru:8085/marcweb?2/Default.asp
I".'". HocoBa
Poccuiickas  T'ocynapcTsennas — OMOMMOTEKA. |\ pyoc . rsl.ru/ru/4readers/catalogues/
Karanorn
IMTouckoBas cucrema Akagemust Google (Google URL: https://scholar.google.ru/
Scholar) ) ) ' '
HaI_II/IOHaJ'IbHaH I/IHq)OpMaI_II/IOHHO'aHaJ'II/ITI/ILIeCKaH
cucrema — Poccumiickuit wmagexc mayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHIL)

OnexkTpoHHas 0a3a nmepuoanyYecKux u3nanuii East
View Information Services, OO0 «IBUC»
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIFOYACT:



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 uapaBanueckue 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



NPUNOXKEHUE 1

yue6uo-me'ro,quqecxoe obecneyeHne camocToATeNbHOMN pa60'rb| CTyAEeHTOB

IIpumepHbIii epeyeHb JIa00PATOPHBIX padoT:

[TponopiroHaTBHBIN MPEIOXPAHUTEILHBIN KiIallaH HeMPSIMOTO ICHCTBHSL.
BosHukHOBEHHE OMMOOK U UX aHATU3 B IPOMOPIIMOHATILHOM YIIPABICHU. U

V3MeHeHre HapaBIeHUs ¥ YaCTOTHI BPAIIEHUS THAPOMOTOPA TTOTEHIIHOMETPOM.
N3zyuenne pabOThI MPOMOPIIMOHAIBHOTO PACIIPEACIUTENS C YCHITUTEIEM.

Pa3zpaboTka MHOTOKaHAIBHON CHCTEMBI YIPABICHUS THIPOIMIMHIPOM.

PerynupoBanue CKOpOCTH € IIOMOIIBIO PETYISATOPA MOTOKA.

YrpasiieHrue TUAPOIMIIMHIAPOM € TIOMOIIBIO KJIarlaHa Pa3HOCTH JaBJICHUH (KOMIICHCAIIHS
Harpy3Kku).

JlocTrkeHHE 3aIaHHOW KOOPIUHATHI TOYKH TTO3UIIHOHUPOBAHUS.

9. PerynupoBaHue 4acTOTHI BPAIICHUS THIPOIBUTATEIIS.

Nogak~wdpE

2

IIpumepHBbIi NepevyeHb NPAKTHYECKNX 3aHATHIA:

W3ydeHnue mporpaMMbl cuMyIsiiuu rupasiandeckux cuctem FluidSIM-H;
W3y4eHne mporpaMMbl CHMYJISIIIAM ITHeBMaTu4eckux cuctem FluidSIM-P
Pacuet cmernieHus sKopsi 30JJ0THHKA B 3aBUCUMOCTH OT ITOJaBAEMOTO CUTHAJIA
Br160p mponopIioHanbHBIX MPEAOXPAHUTEIIBHBIX KIIATaHOB

Pa3paboTka cuctemsl yrpaBieHHs TUAPABIUIECKHM arperaToM
MonepHu3aiusi CHCTEMBI YITPABJICHUS THAPABIHYECKAM arperarom
Pa3paboTka cuctem ruponpuBoia TEXHOIOTHIECKOTO 000PYA0BaHUS
HacTtpoitka KnanaHoB r’MApPaBIMYECKUX CXEM

Mounck HencnpaBHocTen B paboTe rmapaBANYECKO CUCTEMDI

L NoakrwNE

IIpumepHbIe 3a1aHUS 1JIS1 CAMOCTOATEIBHOM PadoThI:

3apaHue 1. [0 3afaHHOM AVarpaMmbl «NepemeLLeHus-war» paspaboTtaTb MHEBMATUYECKYIO CUTOBYHO
cXemy NpvMBoAa M NHEBMATUYECKYIO CUCTEMY YrpaB/ieHns. B nHeBMoCXxeme Mcno/ib3oBaTh 610K NOATOTOBKM
BO34yXa, Pa3/IMYHble YPOBHM AaB/eHUI paboyeit cpesbl B CUI0BOM YacTu M B CUCTEME YNPABAEHUSA.
MpenycmoTpeTb CHUMKEHME LWYMA OT BbixJIoNa Bo3ayxa. CucTema ynpasieHUs AO/IKHA UMETb [Ba PEKUMA
paboTbl: «LMKn» n «ABTomaT». CobpaTb NHEBMOCXeMY B nporpamme  FluidSIM-P 1 uccnepgosate  ee
paboTy Npu 3a4aHMM Pa3INYHbIX BO3MYLLatoLWLmMX dakTopax. OTcaeanTb NOKa3aHUs MaHOMETPOB,
nepemelLeHne NHeBMOLMINHAPOB U U3MEHEHME YMcaia 060poToB NHeBMoABUraTena. CocTaBUTb OTYET O
pabore.
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3agaHue 2. CornacHo 3a4aHHOM AMarpammsl nepemeleHna paspaboTtaTb cucTeMbl ynpasaeHus: 1 -
NCMO/b3yA PeNelHO-KOHTaKTHbIE CXeMbI; 2 - UCMOb3YA (CUMYAATOP) KOHTPO/Iepa B Nporpamme

FluidSim-H.
B 3agaHuu: A u C — ruapoumnmHapsbl, B — ruapomoTtop AN Bcex BapnaHToB.

HeueTHble BapuaHTbl 40 9: umanHap C ABYCTOPOHHErO AeMCTBUA BEPTUKAIbHOIO PACMONOMKEHNS.
Harpy»keH 60/1bwinm Becom. NpeaycmoTpeTb NO3ULUMOHNPOBAHME B TeHEHME A/IMTE/IbHOTO BPEMEHMU.

YeTHble BapuaHTbl 40 10: uMnnHAp A ABYCTOPOHHErO AeNCTBUA BEPTMKAIbHOIO PACMONOMKEHHUA.
MpeaycmoTpeTb 0AMHAKOBYIO U BbICTPYIO CKOPOCTb NEPEMELLEHMSA KaK NP BbIABUKEHUW, TaK U Npn
BTATMBAHUMN.

11 - 16 BapmaHTbl NpPeayCMOTPETb BO3MOMXKHOCTb AUCTAaHUMOHHOIO ynpasaeHusa yeuanamm s U, n
MOMEHTOM B T'MAPOMOTOPE B NOCAeAHEN TPETU BPEMEHMU LIMKAA.

[na Bcex BapnaHToB obecneynTb NiaBHbIM Pa3roH rMApomoTopa U ero ns1aBHoe TOPpMOXKeHUE, a TaKKe

npeaycMoTpeTb peskumMbl paboTbl  «Komanaa», «Lmkn», «ABTomat».

MpeaycmoTpeTb BO3MOMXKHOCTb 3¢GEKTUBHOMO MCMNOAb30BaHNA SHEPTNN HacocoB. JobuTbea, no
BO3MOHOCTU, MaKcumanbHoro KN4 rugpocucremel.

BapuaHTbl anarpamm «MepemelleHue-war»
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INPUJIOKHHUE 2

OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) NnaHupyemble pe3ynbTaTbl 06yuyeHUA 1 OLLEHOYHbIEe CPEeACTBA A4/1A NPOBeAeHUA NPOMEXKYTOUHOM

aTrecTauuu:
UHaunkaTop
Kopn
DOCTUKeHUA OueHoYHble cpeacTea
MHAUKaTopa
KomneTeHunm

MNMK-3: Cnoco6HoCTb pa3pabaTbiBaTb MPOCTbie y3Jibl U 6JIOKM MEXaTPOHHbIX CUCTEM, BKJIIOYAIOLUX
asieKTponpuBoAbl, FTMAPONPUBOAbI U MHEBMONPUBOAbI

MNK-3.1:

Pewaet
CTaHaapTHbIe
npodeccmoHanbHble
3ajayv no
pa3paboTke
NpOCTbIX Y3/10B U
61okoB
MeXaTPOHHbIX
cucTemMm,
BKJIHOYAIOLLMX
3N1EKTPONpmBOAbI,
rmaponpueoapbl 1
NMHEBMOMpPUBOAbI

Hepequb TEOPETHYIECCKHUX BOIMPOCOB K 3K3dMCHY:

1.

2.
3.
4

o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

3KcnayaTtauma NPONOPLMOHANbHON TEXHUKN.
Paboume xuakoctn (PX) cuctem rugponpmsosa U Ux CBOMCTBA.
HasHaueHuWe, GyHKLMM U TeXHUYEeCKMe TpeboBaHUs K PIK.
OCHOBHbI€e XapaKTepUCTUKM PHK: BA3KOCTb, CKMMAEMOCTb, TeMMepaTypHoe
pacwmpeHme.
KaButauma — NpMUMHbI BOSHUKHOBEHMS, BAUAHME HA paboTy
rMapoannapaTos
CocTaBneHve NPUHLMMUABbHBIX TMAPABAUYECKUX CXEM U CXEM
aBTOMATUYECKOTO YrpaB/eHus.
Knaccudumkaums rmaponpmsosos.
JloCTOMHCTBA M HeLOCTaTKW TMAPONPUBOAA.
YcnosHble rpadpumyeckme 0603HavyeHMA 31eMEHTOB r’MAPO U
MHEBMO3/IEMEHTOB.
CTpyKTypa rugponpusoga.
Cxembl C 06bEMHbBIM PETYIMPOBAHNEM CKOPOCTM KUILKOCTU.
Cxembl C 06bEMHbBIM PETYIMPOBAHNEM CKOPOCTM KUILKOCTH.
Hacocbl ruaponpreoaos, ycnoBHble 0603HaueHUs. Tunbl
maponaBuraTenu, ycioBHble 0603HaUYeHUs.

MapounanHAapbl, yCNOBHblIE 0603HaYEeHUS.
PacuyeT OCHOBHbIX NAaPaMeTPOB MMAPOLMANHAPA.
mapopacnpenenntenu, ycnoBHble 0603HauYeHus.
3anopHble KnanaHbl, yCOBHble 0603HaYeHUs.
KnanaHbl faBneHus, ycioBHble 0603HaYeHMA.

MpefoxpaHnUTebHblE KNanaHbl, YCN0BHble 0603HaYeHUs.
MoToYHble KNanaHbl, yC10BHble 0603HAYeHMA.
[Opoccenun, ycnosHble 0603HaYeHUA.
MAapoaKKyMynAaTopbl, YyCA0BHble 0603HaYeHuUs.
®unbTpbl, ycnoBHble 0603HaYeHuA.
Mpnbopbl KOHTPOAA rMAponpuBoaa. YcnosHble 0603HauYeHuMA.
mapaBanyeckan cxema NnpuMeHeHna auddepeHLmManbHOro
rMaPoOUUANHAPA.
MmaponpmBog, 3aKPbITON MTMAPOCUCTEMBI, OCHOBHOM KOHTYP.
fmaponpmBog OTKPbITON FTMAPOCUCTEMBI.
Jlornyeckue anemeHTbI.
Peanusauma normyecknx GyHKLUA B rMAPO- U NHEBMOCUCTEMAX.
MocTpoeHune cucTem ynpasneHns KOMOMHaLMOHHOTO TUNa.




Koa
MHOMKaTopa

NHankaTop
DOCTUKEHMA
KOMneTeHumm

OueHouHble cpeacTsa

32.
33.

34,
35.
36.
37.

38.
39.

40.
41.
42.
43.

44,

45.

46.
47.
48.
49.
50.

MeTtoabl NOCTPOEHNE MHOIOTAKTHbIX CUCTEM YNpPaBAEHNA.

Cratnueckume XapaKTepUCTUKn NCMONHUTENbHbIX MeXaHU3MOoB
nocTynaTeNlbHOro WM BpaWaTe/NbHOro  AelcTBMA:  (MexaHWuecKas,
CKOpOCTHasA).

NcnonHuTenbHble MexaHM3Mbl C 06 bEMHbIM PeryiMpoBaHMEM CKOPOCTHU.
NcnonHuTenbHble MexaHM3Mbl C APOCCe/IbHbIM perynmpoBaHuem.
MponopumMoHanbHble KnanaHbl, MpuHUMNbLI paboTbl.
KomneHcauma HarpysKkm ¢ MOMOLLbHO K1lanaHOB NOCTOAHHOM Pa3HOCTU
JaBneHun.
DNeKTPOHMKaA yrnpaBaeHUa 418 NPONOPLMOHAJIbHbIX KNanaHoB.
Kputepumn gna onpepeneHns napameTpoB ynpas/ieHNA C MOMOLLbLO
NPONOPLMOHA/bHbIX KNanaHoB.
CepBoknanaHbl. MpuHUMnbl paboTbl.
AnnapaTHaa TexHMKa.
KOHTYp peryanposaHuA.
BansaHWe AMHAMMYECKNX CBOMCTB CEPBOK/IANaHa Ha KOHTYpP
perynMposaHus.
®PunbTpauma Ha rMApPaBANYECKMX YCTAHOBKAX C CEPBOKIANaHamu u
NPONOPUNOHaNbHbIMW KNanaHamu.
Mprmepbl BbINOAHEHHbIX YCTaHOBOK C UCMOJIb30BaHWEM
NPONOPUMOHaNbHbIX KNanaHOB.
Mprmepbl BbINOAHEHHbIX YCTaHOBOK C UCNO/Ib30BaHMEM CEPBOKNAMNAHOB.
NHAYKTUBHDBIN JATYMK NOJIOKEHUA.
INEeKTPOMarHuTbl C peryanpyembiMm X040M NONOXKEHNA cepaeyHUKa.
PerynnpoBaHue ycuama snekTpomarHuTa, NocpeAcTBOM M3MEHEHUA TOKa.
BanaHve nameHeHne TemnepaTypbl M BA3KOCTU MAcC/1a Ha XapaKTePUCTUKU
NPONOPLMOHANbHOM TMAPABANKMN.
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CUCTEMBI YNpaBAeHUA rTMaponpueoaom (1 rmapomoTop 1 3 rmapoumanHapa)

IMepeyennb TeM 1Jisi KypPCOBOI0 MPOEKTA:

1. IIpoexkTupoBaHue ruIpoONpPUBOAa aBTOMATUYECKON JINHUU C
pa3pabOTKO# CUCTEMBI YIIpaBJICHUS 10 3aJaHHON Ararpamme
«repeMeleHHe-111ar;

2. [IpoexkTupoBaHre MPOMOPIMOHATBLHOIO THIPONPUBOAA
MPOJOJIBHOTO ITEPEMEILIEHUS CTPOTAIBHOTO CTAHKA;

3. [IpoexTupoBaHue THIPONPUBO/IA MAIITMHBI JJIs1 OPUKETHPOBAHUS
METAJUINYECKON CTPYKKU;

4, [IpoekTupoBaHue ruIpONPUBOIA ISl TOAAYH DJIEKTPOIOB
JlyTOBOM ME€YH:

5. [IpoekTupoBaHue rUIPONPUBOA MAHUITYIATOPA C MATHIO
CTETIeHSIMH CBOOO/IbI BPAIIaTEIHHOTO THTIA;

6. [IpoexkTupoBaHue ruIPONPUBOAA MAHUYIATOPA C 4 CTENEHIMU
cB00OIBI paboTalOIIEro B ACKAPTOBOM CUCTEME KOOPAUHAT;

7. [IpoexTupoBaHue ClenAIero rTUAPONPUBOAa Ppe3epHOTO
CTaHKa;

8. ITpoekTupoBaHue ruIPONPUBOJA KY3HEUHO-TTPECCOBOTO
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MHOMKaTopa

NHankaTop
DOCTUKEHMA
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OueHouHble cpeacTsa

MaHUIYJIATOpA,

9. PaspaboTKa rugaponpneoaa ¢ APOCCENbHBIM PEFYANPOBAHNEM
CKOPOCTU MeXaHW3Ma Nogayn ctona Gpes3epHOro CTaHKa;

10. [IpoexkTupoBaHue ruaponpusoaa NA0CKOLWIMPOBANBHOTO CTaHKa
11. [TpoexTrpoBaHue TUAPONPUBOIA KPYTIIOULIH(POBATHHOTO
CTaHKa,

12. IIpoexTupoBaHue NPONOPLHUOHATIBHOTO THIPOIPUBOA IIEKOBOU
JTPOOHIIKH;

13. [IpoexkTupoBaHue MPONOPLUUOHATIBLHOIO THIPONIPUBOAA
KOHYCHOM JIpOOHIIKH;

14. IIpoexTupoBaHue THAPONPUBO/IA IATOBOIO KOHBEMEPA;

15. [IpoekTupoBaHue MPHUBOJIA THAPABINYECKOTO JUPTA.

16. IIpoexTupoBanue ruaponpusoa nosopora I1/IM;

17. Pa3paboTka ruapasnmyeckoro npusoa MexaHM3Ma HaKk/10Ha KOBLIA
ONA Pa3INBKU XXUAKOFO MeTaNNa B IMTENHbIE GOPMbI;

18. Pa3paboTKa ruaponpueoaa 41a MALWMHbI INTbA NOA AaBNEHUEM;
19. Pa3paboTKa ruaponprBoaa CUM/I0BOM r0JIOBKM arperaTHoro CTaHKa;
20. Pa3paboTKa ruapocnucTembl HaBeCHOro 060pyA0BaHMS TPAKTOpPA.

A B C D
B = = = &)

A B C D E
Vemmme, H | 1500 | 2000 | 3000 | 3000 | 4000
Xom, u | 006 | 04 |03 04 |03

1 | P46




AymuTopHas caMocCTosiITeNnbHas padoTa CTYIEHTOB Ha J1a0OpaTOPHBIX 3aHATHUSIX
OCYILECTBIIICTCS. 1OJ KOHTPOJIEM INpenojaBaTelss B BUAE pEIIEHHs 3a7ady U BBITOJHEHMS
YVIOpaXHEHUM, KOTOpblE ONpelNeNsieT IpenojaBaTesib Uil  CTyAeHTa. BHeaynuTopHas
caMoCTOsiTeNIbHAs paboTa CTYIAEHTOB OCYIIECTBISIETCSs B BHJAE NPOpabOTKM Marepuana
JIEKLIMOHHBIX U JIA0OPATOPHBIX 3aHATUI U BBIIOIHEHMS] KypCOBOI'O IPOEKTA C KOHCYJIbTALUAMU
npenoaBarers.

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

MpomeKyTouHas aTtTecTauMa no  aucuunauHe  «lponopuMoHanbHas  rMApPOaBTOMATUKA
TEXHO/IOTMYECKMX MALUMH» BKAIOYAET TEeOpPeTUYEeCKMe BOMPOCHI, MO3BOAAIOWME OLEHUTb YPOBEHb
YCBOEHMA  OOYYalOWMMMUCA  3HAHWIK, W MNpPaKTUYeCcKMe  33[aHuA,  BbIABAAIOWME  CTeneHb
cHOPMUPOBAHHOCTU YMEHUI U BRAZEHUI, NpoBOANTCA B POpMe 3a4eTa M 3aLLMTbl KYPCOBOTO MPOEKTA.

3aveT No AaHHOM AMCUMNANHE NPOBOAMUTCA B YCTHON popme, BKAKOYaEeT 1 TeopeTUyecknin Bonpoc
M 04HO NPaKTUYECKOE 3a4aHue.

lTokaszamenu u Kpumepuu oyeHU8AHUA 3a4yema:

— «3a4TeHo» CTaBUTCS, eClIM OOY4YaloIIMHCS TMOKa3bIBae€T ClIa0bli ypOBEHb 3HAHUUN
OCHOBHBIX MOHSATHM W OMNpEIEICHUI, YMEHHH NPUMEHSTh COBPEMEHHBIE 00pa30BaTEIIbHbBIE
TEXHOJIOTMHM, MCIOJIb30BaTh HOBBICE 3HAHUS M  YMEHHUSA, KOPPEKTHO BbIpaXaTb W
apryMEHTHPOBAaHHO OOOCHOBBIBATH IIOJIOKEHHUSI MPEIMETHOW OOJacCTH 3HAHUS M BIIAJICHUS
po(heCCHOHATBLHBIM SI3BIKOM IIPEIMETHOW 00JIaCTH 3HAHHUS.

Kypcoeoit npoexm

[lenb paboThI - 3aKperuieHne U yriiyOleHne 3HaHWM M0 TUCIHUILIMHE, (JOPMUPOBAHUE Y
CTYACHTOB  NPAaKTUYECKHMX  HABBIKOB  NPOCKTHUPOBAHUSA  JJICKTPONHEBMATUYECKUX U
ANEKTPOTUAPABINYECKUX CXEM IIPUBOIOB.

O6beKT  MPOEKTUPOBaHMA  —  TexHosorMyeckoe  obopyAoOBaHME — METaNNYyPruYecKux
npeanpuatMii. B NpoekTMpyembix MpuBOAax  NpeaycMaTpuBaloT  NpuMMeHeHue  Haubonee

PacnNpPOCTPaHEHHbIX TMAPO N NHEBMOAMNMNAPATOB, I'IpOI'IOpLI,MOHa}'IbHOﬁ TEXHUKN N CEPBOKIAMNAHOB.

[IpoexT siBnsieTCs caMOCTOSITENbHOU paboTol CTyAeHTOB. Mcxoas u3 ATOro 3amaHus u
MOCOOMS, COCTABIAIOTCS TAKUM 00pa3oM, UTO KOMMMPOBAHUE UCKITIOYACTCS.

B oTnenpHBIX 3a7aHUSAX CTaBAT BOMPOCHI HAYYHO - UCCIIEOBATEILCKON pabOThl B BHUJIE
peanbHbIX TPOEKTOB HUCIBITATENIBHBIX U APYTUX MAIlWH, Y3JI0B HOBOW TEXHHUKHU, CONIOCTABIICHUS
Pa3HBIX KOHCTPYKTHUBHBIX BAPUAHTOB.

ITo BO3MOKHOCTH ITPUMEHSETCS PEATBHOE POEKTUPOBAHUE.

Mpy BbINOMHEHWUN KypCOBOW PaboTbl MCMO/Ib3YeTCA BbIMUCAUTENbHAA TEXHUKA U Chejyoliee

nporpammHoe obecneueHue:

PacyeTbl npoBogATCA B nporpamMmHom nakeTe MathCAD, a TaK:Ke MCMO/Mb3YylTCA pacyeTHble
moaynu nporpamm FluidSim, ElektonicWorkBench, Matlab, Komnac u gp.

paduyeckne paboTbl BbiNOAHAOTCA B rpadpuyeckux naketax: Komnac, INVENTOR,
WinMachine.



PaspabaTbiBaeTca cneayrowlan AOKYMeEHTaUMA:
pagpudeckas yacmeo: 3 - aucma popmama A2.

1. O6wuii BUA moaepHU3npyemoro obopyaoBaHus;
2. MMpuHUMNManbHasa rMApPaBANYeckas (MHeBMaTMYECKan) CXema NPMBOAA MALLUHDbI.
3. MNpuHuunmnanbHaa cxema ynpasaeHua.

Cneundukauma n Be4OMOCTb KypPCOBOTO NPOEKTa.

MoAacHUMenbHAA 3aMnucKa: 8bINOAHEeHHAs 8 mamemamuveckom nakeme MathCAD (25-35
aucmos popmama A4):

° TUTYNbHbIN ANCT;

° 3apaHue;

. Pedepar;

° CopeprkaHue;

o BeeaeHue;

. Pasgen 1 (onvcaHne o6beKTa, TEXHMYECKAA XapaKTepPUCTUKA, MOCTaHOBKA 33a4auu);

. Pasgen 2 (paspaboTKa NPUHUMNMANBLHOW TMAPABANYECKOM WAM MHEBMATUYECKOM

CXeMbl MPUBOAA MalUMHbI, cxembl paboyero obopyaoBaHUA; onucaHue paboTbl, pacyeTHble CXEMbl,
6/10K-cXxembl, CBOAHble Tabauubl, rpaduMKM MO pe3y/bTaTaM PacYeToB U ONpPefesieHU YCUIUN,
OCHOBHbIX NapameTpoB);

° Paszgen 3 (paspaboTKa NPUHUMNUANLHOW CXeMy YynpasieHus NpuBOAOM B
aBTOMaTUUYECKOM, PYYHOM U HACTPOEYHOM peXMmax, CTPYKTYpHas MoJenb, XapaKTepusyloLias
npuHUMNBbI paboTbl pa3pabaTbiBaeMol CUCTEMbl ynpaBaeHWA, aHanu3 ee paboTbl), PaspaboTaHHble
NPUHUMNNANbHbIE CXeMbl CUMYANPYIOTCA Ha MK B nakeTe nporpammel FluidSim;

° 3aK/to4eHune;
. Bubnnorpadpmyecknin cnmcok;
. MpunoxkeHna (AUCTUHIM pa3paboTaHHbIX A4 pacyeTa Mporpamm, BefOMOCTb

KypcoBoi paboTbl, cneundpuKkaymm).

I'pagpuk évinonnenusn Kypcoeozo npoekma
Boigaua Tembl KypcoBoil paboThI - 2 Hezlens 7 ceMecTpa.
Cpok cnaum - 18 Henens 7 cemecTpa.

OTarbl BHITOJIHEHUS! KypCOBOTO MPOEKTA.

1. | 1 pasnmen 3-4 Henenu

2. 2 pazzuen 5-8 Henenn

3. | 3 pazmen 9-13 Hemenu
4. | Odpopmuenue pabOThI 14-16 nenenu
5. 3amuTa paboThI 17-18 uenenu

Ilokazamenu u Kpumepuu oueHueanus Kypcoeozo npoekma:

— Ha OLCHKY «OTJIMIHO» (5 63.J'IJ'IOB) - pa60Ta BBIIIOJIHEHA B COOTBETCTBHU C 3aJaHUCM,
06yanOIHHﬁCﬂ MOKa3bIBACT BHICOKHUIM YPOBCHb 3HAaHMI HE TOJBKO Ha YPOBHEC BOCITPOU3BCACHUS U
00BsICHEHHS I/IH(I)OpMaI_II/II/I, HO U UHTCJJICKTYAJIbHBIC HABBIKU PCIICHUS HpO6J’ICM n 3a1a4,
HaXO0XICHUA YHUKAJIBbHBIX OTBETOB K npo6neMaM, OIICHKHU N BBIHCCCHUS KPUTHYCCKUX Cy)KJIeHI/II\/'I;



— Ha OIICHKY «XopoIIoy (4 6ayia) — paboTa BBITIOJIHEHA B COOTBETCTBHH C 3a/IaHHEM,
06yanOIHHﬁCﬂ IMMOKAa3bIBACT 3HAHUA HC TOJIBKO Ha YPOBHC BOCITPOU3BCACHUA U O6’b$ICHeHI/I$I
uH(OpPMALIUU, HO U UHTEJUICKTyalbHbIC HABBIKH PEILICHH TPOOJIEM U 3a]a4, HAXOXKICHUS
YHUKAJIBHBIX OTBETOB K IpobsieMawm;

— Ha OIEHKY «yJIOBJIECTBOPUTEILHOY (3 6amia) — paboTa BIIIOTHEHA B COOTBETCTBUU C
3a/laHueM, 00yJaroIIHiiCs MMOKa3bIBACT 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U OOBSICHCHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYAOBJIETBOPUTENILHOY (2 Oauia) — 3aaHue MPero1aBaTess BHITOJTHEHO
YaCTHUYHO, B TIPOIIECCE 3AIIUTHI padOTHl 00YJAIOIIUICS TOMYCKAeT CYIIeCTBEHHbIE OMIUOKH, HE
MOJKET II0Ka3aTh UHTEJUIEKTYaIbHbIC HABBIKHM PELICHUS IOCTABJICHHOM 3a/1a4H.

— Ha OLIEHKY «HEYAOBJIeTBOpUTENbHOY (1 6armn) — 3amaHue mpernoiaBaTess BBITOTHEHO
YaCTUYHO, 00yYArOIIUNACS HE MOXKET BOCIIPOU3BECTU M OOBSCHUTDH COJCPKAHUE, HE MOXKET
[I0Ka3aTh MHTEJUIEKTYyalbHble HABBIKU PELIEHMSI IOCTABJIEHHOM 3a1aun.

Ons ctyneHToB ¢ OB3 oueHOYHbIE CpeacTBa AN NPOBEAEHUA NPOMEKYTOYHOM aTTecTaumm
npeacTaBnATCcA Ha canTe MITY B BUAE KOMMbIOTEPHbIX TECTOBbIX 3a4aHNIM NO KaXKA0M n3yyaemon
Teme. [lpaBWIbHO OTBETMB Ha NATb M Bosiee U3 AecATU BONPOCOB NO COOTBETCTBYIOLLEMY
TEeCTY—CTYAEHT NoJly4yaeT 3a4eT Nno JaHHOM TeMe.

[na nonyyeHuns obLiero 3a4yeta U OTAIMYHOM OLEHKM cTyaeH ¢ OB3 AoXeH MMeTb 3a4eT No BCem
paccmaTpuBaemMbIM TEMam.

N1A NOJlyYeHnA oueHKM «Xopolwo», cTyaeHT ¢ OB3 gonxeH nonyyntb 3a4et Ha 75%
paccMmaTpnBaeMbIX TEM.

1A Nosy4yeHnA oueHKn «Y,u,osnelsopmeano CTYAEeHT C 0B3 AO/1XKeH NONY4YUTb 3a4eT Ha 50%
y , CTY, y
pacCMaTpuBaeMbIX TEM.



MpunoxkeHue 3

I'IepeHeHb BOMpPOCOB A1A NOAroTOBKN K 3alLUTE KYPCOBOIo NPOEeKTa, NPaKTU4eCKux, na60paToprlx

paboTn K 3ayety
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3KcnayaTauma NPonopLMOHANbHON TEXHUKW.
Paboune xuakoctn (PX) cuctem ruaponpmsoaa u nx CBOMCTBA.
HasHauyeHue, yHKLUKN N TeXHUYECKne TpeboBaHmsA K PIK.
OcCHOBHble xapaKTepucTUKK PX: BAZKOCTb, CKMMAEMOCTb, TeMnepaTypHoe paclimpeHume.
KaBuTauma — npuymMHbl BOSHMKHOBEHMUA, BAUAHWE HA paboTy ruapoannapaTos
CocTaBfieHMe NPUHLMMIMANBHBIX TMAPABANYECKMX CXEM U CXEM aBTOMATUYECKOro yNnpaBaeHus.
Knaccudukauma ruaponpmusoaos.
[JOCTOMHCTBA M HEAOCTATKM MTMAPONPUBOAA.
YcnoBHble rpadpuyeckme ob603HauyeHMA 31EMEHTOB r'MAPO M MHEBMO3/1IEMEHTOB.
CTpyKTypa rugponpusosa.
CxeMbl ¢ 06 bEMHbIM peryinpoBaHMeEM CKOPOCTU KUAKOCTHU.
CxeMbl ¢ 06 bEMHbIM peryanpoBaHMeEM CKOPOCTHU KULKOCTH.
Hacocbl rmgponpreogos., ycnoBHble 0603HayYeHus. Tunbl
Mmapoasuratenu, ycioBHble 0603HaYeHMS.
MApoUNANHAPDI, YCIOBHbIE 0603HAYeHMs.
PacyeT OCHOBHbIX NAapaMeTPOB MMAPOLUMANHAPA.
fmapopacnpeaenntenu, yCnoBHble 0603HaYeHUs.
3anopHble KAanaHsbl, yc10BHble 0603HaYeHus.
KnanaHbl AaBneHun, ycioBHble 0603HaUYEHMUS.
MpenoxpaHUTenbHble KNanaHbl, yC/I0BHble 0603HaYeHUs.
MoToYHble KNanaHbl, YyC/I0BHble 0603HaUYeHMs.
Opoccenu, ycnoBHble 0603HayeHus.
TMApPOaKKyMynATOpPbI, YC/IOBHblE 0603HAUYEHMUS.
®uUnbTpbl, YCNOBHbIE 0603HaUYEHMS.
Mpubopbl KOHTPOAA rTMApPonpMBoAa. YCNOBHble 0603HaYeHus.

IMapaBanyecKkas cxema npumeHeHua amboepeHuUnanbHOro rmapounaMHapa.



77. TnaponpuBoA 3aKpbITON rMOPOCUCTEMbI, OCHOBHOM KOHTYP.

78. Tnaponpueoa OTKPbITON MMAPOCUCTEMDbI.

79. Nlornyeckue anemeHTbl.

80. Peanmsauma normyeckmx GyHKLMIA B rMAPO- U MHEBMOCUCTEMAX.
81. MocTpoeHne cuctem ynpasaeHns KOMOUHALMOHHOTO TMMa.

82. MeToapbl NOCTPOEHNE MHOFOTAaKTHbIX CUCTEM YNpaBieHuUA.

83. CTaTMyecKme XapaKTePUCTUKN UCNONHUTENbHbIX MEXaHM3MOB MNOCTYNATEIbHOMO M BPALLATE/IbHOTO
OEeNcTBUA: (MexaHU4YecKas, CKOpoCTHas).

84. UcnonHuTtenbHble MeXaHU3Mbl C 06 bEMHbBIM PeryimnpoBaHMEM CKOPOCTH.

85. McnonHuTeNbHble MexaHU3Mbl C APOCCesbHbIM PEryMpoOBaHUEM.

86. MponopunoHanbHble KnanaHbl, MpuHUMNbl paboTbl.

87. KomneHcauua HarpysKku ¢ NOMOLLbIO KNanaHoB NOCTOSHHOM Pa3HOCTU AaBlEHUN.

88. DNeKTPOHMKa ynpaBseHMa gna NPonopLMOHaAbHbIX KNanaHoB.

89. Kputepuu ana onpegeneHmsa napameTpoB yNpaBaeHUA C MOMOLLbIO NPONOPLUUOHA/IbHBIX KNanaHOoB.
90. CepBoknanaHbl. [MpuMHUMNbI PabOoTbI.

91. AnnapaTHaa TeXHMKa.

92. KOHTYp peryampoBaHus.

93. BauAHWE AMHAMMYECKMX CBOMCTB CEPBOK/AMNAHa Ha KOHTYpP peryimpoBaHus.

94. CDMJ'IpraLI,MFI Ha rmapaB/IM4EeCKNX YCTAHOBKAX C CepBOK/1aNaHamMmn 1 nponopLnoHaIbHbIMU
KnanaHamu.

95. Mpumepbl BbINOSIHEHHbIX YCTAHOBOK C UCMNONb30BaHMEM NPONOPLMOHANbHBIX KNAaMaHOB.
96. T[lpumepbl BbINOJAHEHHbIX YCTAHOBOK C MCNO/Ib30BAHMEM CEPBOK/IANaHOB.

97. WHAYKTUMBHbIA AATYMK NONOKEHMUSA.

98. IN1eKTPOMarHuTbI C peryampyembimMm XO040M MOMOXKEHUA CepAEUHHMKA.

99. PerynnposaHue ycmamna sneKTpomarHmTa, nocpeacTBOM M3MeHEHUA TOKa.

100. BavAHME M3MeHeHMe TeMNePaTypPbl U BASKOCTM MAC/a Ha XapaKTEPUCTUKM NPONOPLMOHAIbHOM
rMAPaBANKMN.

MepeyeHb mem 0514 Kypcoeozo npoekma:



Mpponpueog NPOMbILLAEHHOTO PoboTa € NOCTYNATENbHBIMW CTENEHAMMU NOABUNKHOCTU
faponpmeos NPOMbILWAEHHOTO MAaHUNYAATOPA B KOMOMHUPOBAHHOM CUCTEME KOOPANHAT
fmaponpmeos aBTOMaTU3MPOBAHHON NOABEMHON YCTaHOBKM

faponpmeos AMHUM aBTOMATOB

ABTOMATU3NPOBaHHbIM MTMAPONPUBOL CTaHKa

faponpmeos NNOCKOWANPOBAAbHOIO CTaHKA

Mmaponpueog npecca gns NoJIOMKU 3aroTOBOK

Mmaponpueog npecca gns BbiCaAKM KOHLLOB Tpy6

Mmaponpmeog npecca gns NPoLWMBKM TPYOHOM 3aroToBKM

Maponpueog npecca gns UcnbiTaHus Tpyb aAasneHnem

MMapaBaMyecKne HaXKMMHbIE MEXaHU3Mbl YETbIPEXBAIKOBbLIX  MPOKATHbIX CTAaHOB
MapaBaMyeckme HaXKMMHbIE MeXaHU3Mbl MPOKATHbIX CTaHOB

mppaBanMYecKn yCTPOMCTBA YPaBHOBELLIMBAHWA BAIKOB MPOKATHbIX CTAHOB
Mpponpunsog MexaHU3MOB U YCTPOMCTB A1 CMEHbl BaJIKOB

faponpmBos MexaHM3MPOBAHHOMO YCTPOMCTBA 419 KOMMIEKTHON CMEHbl BaJIKOB COPTOBOrO cTaHa 350



