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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

oOIeHay4YHasi MOJATOTOBKAa CTYJCHTOB B 0O0JIaCTH MPOCKTHPOBAHMS, PAacUeTOB
U HUCCIIEAOBAaHUIN CUCTEM YIPABICHHS TUAPONPHUBOJAMH TEXHOJIOTMUECKHX MAlIUH U
o0opyioBaHUs

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

- YCBOGHME 3HAaHUM O METOAAX IPOEKTUPOBAHUS, PAaCUETOB M MCCIENOBAHUU
CHUCTEM YIpaBJICHUSI TUAPONPUBOJAMH TEXHOJIOTUYECKUX MAIIMH U 000pYIOBAHMUS;

- BBIpa0OTKAa YMEHHUS aKTUBHOTO WCIIOJIb30BAaHMS TOJYYEHHBIX 3HAHHM IO
pa3paboTke U HCCIIENOBaHUIO CUCTEM  yIpaBJICHUSA TUAPONPUBOAAMHU
TEXHOJIOTUYECKUX MAIIMH U 000PYI0BaHUS.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTAaTAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMeHoBaHMe nHanKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

IIK-2: Cnocoden pacCcUuTaTh rMAPO- U IHEBMOCUCTEMBI PA3/IMYHOI0O HA3HAYCHMU A §

[IK-2.1: [Ipumensier
COBpPEMEHHBIE METO/IbI pacyeTra
TUJPABINYECKUX U
ITHEBMATUYECKUX CHCTEM
J1r000T0 THMA

[IK-2.2: Ucnonb3yeT
CTEeUATN3UPOBAHHOC
MporpaMMHOE OOecTieueHue st
aBTOMAaTHU3aIuu
THIPABINYCCKUX U
IMPOYHOCTHBIX PaCyY€TOB

[IK-2.3: [Ipou3BoauT nouck u
AHAJIN3 TEXHUYECKUX PEeIIeHUI
10 THJIPaBINYECKUM U
[THEBMATUYECKUM CUCTEMaM
100010 TUMa

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI
SI3BIK peann3anuu TUCUUILIMHBL Pycckuil.

JucnunnuHa (Moynb) peanusyercs 6e3 mpumenenust 30 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 2,5 (90)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
nabopaTopHBIE PabOTHI 1,5 (54)
CamocrosiTesqbHas padora 3,5 (126)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Ja




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

SansaTusg
CamMmocTosTeabHas
JIEKITHOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bceero yucrne B Bcero yucrne B Bcero yucne B Bcero YHUCIie B
anocC anocC 3nocC DUOC
1. O0mue cBeieHHsl 0 CHCTEMaX ABTOMATHU3AIMM NMPOU3BOJACTBEHHBIX NMPOLECCOB
1. OcHOoBHBIE TOHATHUS U onpenencHus. Knaccudukarusi. 2
2. O01iue CcBEIEHUS O CHCTEMAx aBTOMAaTHU3AllMH 5
MIPOU3BOJICTBEHHBIX MPOLIECCOB
2. CTpyKTYpa rHIPONPHBOIOB ¥ I'HAPABJAUYECKHX CHCTEM YIIPABJIEeHMSsI
1. DHeproobecneunBaronias yactb. VcmoaHuTebHAsA YacTh )
TUAPONPHUBO/IA.
2. Ynopasmsromas 4actb. KOMMyHUKallMOHHAas 4acTh. 2
3. UccnenoBanue CTPYKTYpbI TUAPOIIPUBOAOB U 4
THIPABIMYECKUX CUCTEM YITPaBIICHUS
4. CtpyKTypa ruIpONpUBOJAOB U THAPABINYECKUX CUCTEM 10

yIIpaBIIE€HUs

3. YnpagBJjienue ycujueM pado4yero opraHa




1. Kimanans! naBnenus. Knaccudukanus. Hanopueie
KJIAIaHbl IPSMOTO U HENPSAMOTo AeucTBus. Pacuer
napaMmeTpoB. CTarnyeckue XapakTepucTUuku. [Ipumepst
MPUMEHEHHUS HAIOPHBIX KJIAMAHOB B CUCTEMax
rusipoaBToMaruki. KOHCTpYKTUBHBIE OCOOEHHOCTH
KJIAlTaHOB CTHIKOBOTO, BCTABHOTO U MOJyJIbHOTO
WCITOJIHEHMS. YTpaBieHue kiarnasamu. Kiranansl ¢
MPOMOPIIMOHATHHBIM U IU(PPOBBIM yTIPABICHUEM.

2. PegykuuonHsle kianansl. [[puHIMIMATbHBIE CXEMBI U
IIPUHLIAI JCUCTBUS PEAYKIIMOHHBIX KJIAAHOB IPSAMOIO U
HENpsMOoro aencTBus. KoHCTpyKTUBHBIE 0COOEHHOCTH
PENYKIMOHHBIX KJIANIAHOB CTHIKOBOTO U MOJYJIBHOTO
ucrnonHenys. [Ipumeps! npuMeHeHUs pelyKIIMOHHBIX
KJIAIIaHOB.

3. KombunupoBanHsblie anmaparsl. PeryiasTops! qaBieHus,
KJIanaHbl yCuins 3akuMa. KOHCTpYKTHBHBIE OCOOCHHOCTH.
PacuetHble COOTHOIIEHUS, CTATUYECKUE XAPAKTEPHUCTHUKHU.

4. VccnenoBanue HAOPHbBIX KJIAaHOB MPSIMOTO U
HEMPSAMOTO JICHUCTBUS

5. UccnepoBanue pe1yKIMOHHBIX KJIaaHOB

6. MccnenoBaHue peryisiTOpoB JIaBJICHUS

7. YripaBieHue yCcuireM pabodyero opraHa
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4. anaBneHI/le NEPEMECIICHUEM HCIMTOJHUTECJIBbHOI0 MCXaHU3MaA

1. Tuapopacnpenenurenu. ['mapopacnpeaeauTen:
KJIacCU(UKAIUs, IPUHLIUT EHCTBUS, KOHCTPYKTUBHBIE
O0COOEHHOCTH.

2. O6parnebie knamansl. ['uapo3amku. [puHIMN KeicTBUS,
KOHCTPYKTHUBHBIE OCOOEHHOCTH, IIPUMEPHI UCTIOIH30BAHUS B
THJIPaBIMYECKHUX CXEeMaX.




3. JAByXMO3UIIMOHHBIN THAPONIPUBOI. OCHOBHBIE CXEMBI
JBYXIIO3UL[MOHHBIX TUAPONPUBOAOB. PeneliHoe yrpaBiieHue
nepeMeleHueM THApoIBUraTelis. ABTOMaTH4ecKoe
OCYILECTBIICHUE NIEPUOJIMYECKOTO BO3BPATHO-
MOCTYNAaTeIbHOTO WJIK BO3BPATHO-ITOBOPOTHOTO JIBUKEHHS
C YIIPaBIECHUEM II0 IIyTH, I10 BPEMEHHU, 110 JaBJIE-HUIO.
CuHTe3 CXeM aBTOMaTHYECKOI'0 YIIPaBICHHUS
MEPEeMCIICHUCM. Tunosbeie cxeMbl ABYXITO3UITHUOHHBIX
TUJIPOIIPUBOJIOB C YIPaBJICHUEM IO ITyTH, IO BpEMEHH, 110
napneHuto. O0IacTu MpUMEHEHUS.

4. 3yueHune KOHCTPYKIMH IHIpopacipeneanTencii

5. MccnenoBanne CTaTUYECKUX XapaKTEPUCTUK
30JIOTHUKOBOTO JIPOCCEIIMPYIOIIETO pacipeesInTels

6. MI3yueHne KOHCTPYKLUI HapaBIIsSIOIINUX
IUJIpoanmaparoB (00paTHBIX KJIaaHOB U TMIPO3aMKOB)

7. HacOCHO-aKKyMYJISTOPHBINA TUAPOIPUBOJL C LIMKIOBBIM
yIpaBJI€HUEM

8. YnpasneHue nepemMenieHueM UCIOJIHUTEIbHOTO
MEXaHu3Ma
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5. YnpaBjieHHe CKOPOCTHI) NepeMenleHUus] HCIMOJHUTEIBLHOr0 MEXaHM3MAa

1. MammHHOE peryaupoBaHie CKOPOCTH THAPOIPUBOAA.
OCHOBHBIE CXEMBI TruaApOIpUBOAOB C MATMHHBIM
perynupoBanueM. PerynupoBanie n3MeHeHHEM pabovero
o0Bpema Hacoca. OcoOeHHOCTH pabOThl THAPOIPUBOA ITPU
pEryJIMpoBaHUN U3MEHEHHEM pabouero oobeMa
ruapoasuraresnis. CMelIaHHoOe peryaupoBaHue.
Crarnyeckne 1 SHePreTHIeCKUe XapaKTePUCTHKH
TUIPOIPHUBOLAOB MAIIMHHOIO PETYIUPOBAHUS




2. JIpoccenbHOE peryJMupoBaHue CKOPOCTH TUAPOINPUBO/IA.
OCHOBHBIE CXEMBI THIPONIPUBOJIOB C IPOCCETbHBIM
perynupoBanueM. CTaTHuecKHe U IHEPreTUYECKUe
XapaKTepUCTUKU THAPOIIPUBOIOB C IPOCCEIbHBIM
peryJupoBaHUEM CKOPOCTH.

3. CriocoObI MOBBIIEHUS 3KOHOMUYHOCTH THAPOTIPUBOJIOB
JPOCCEIBHOTO peryanpoBaHus. Bo3amoxHbie 00actu
MPUMEHEHHUS THUIPOIPUBOIOB C MAIIMHHBIM U
JPOCCEJIbHBIM PEryJIMPOBAHUEM.

4. OnpeneneHue XapakTePUCTUK TUIAPOIIPUBOIA C
00BEMHBIM PETYJIMPOBAHHEM

5. VcnipITanus TuApONPUBO/IAa TOCTYHATEIbHOTO ABHKEHUS
C JIPOCCEIbHBIM PEryJIMPOBAHUEM

6. M3yyeHue KOHCTPYKIUH CIIESIIEr0 IPUBOaa
BpallarCJIbHOIO U NMOCTYIATCIIbHOTO JABUKCHUA

7. YpaBlIeHUE CKOPOCTHIO NIEPEMEILICHUS
UCIIOJTHUTENILHOTO MEXaHu3Ma

20

6. Fl/mpaBnnquKne U JICKTPOrUAPABJANYCCKHUE CJICAAIINEC IPUBOALI

1. O0mue cBeAeHHS O CIEASIINX THAPOIPUBOAAX.
OcHoBHable IOHATHSA. Kimaccuukarus ruipaBInaecKux
caeasmux npuBoaoB. CTPYKTypHBIE CXEMBbI M IPUHLIUIL
JelcTBUA. TOYHOCTh M YyBCTBUTEIBHOCTD CIIEISAILIETO
IIPUBOJA. Y CTOMYMBOCTD CIIEIALIECH CUCTEMBI.

D yYHKIMOHATBHBIE CXEMBI CIIECIAIINX THAPOIPUBOJIOB
JPOCCENIBHOTO YIPABICHHUS.




2. Cnendiye ruJponpuBOIbl C MEXAHUYECKUM
yIpaBJICHUEM M CHIIOBOW 0OPATHOI CBA3BIO 110
noJ10keHn10. Crepsiimye rTuponpruBOIbL C
TUPABIMYECKUM YIIPABICHUEM U CHJIOBOM 0OpaTHOM
CBA3BIO II0 IOJIOXKEHHIO. PacueTHbIE COOTHOIIECHNS,
CTaTU4eCKUE U JTUHAMUYECKUE XaPAKTEPUCTUKU
THJIPABIMYECKUX YCTPOUCTB aBTOMATHUKH.

3. DAEKTPOrUAPABINYECKUE CASAIINE PUBOIBI.
DJIEKTPOTUIPABIMYECKHUE CIESAITUE TIPUBOIBI C
AJICKTPUIECKON OOpaTHOM CBA3BIO MO MOJIOKEHHUIO
BBIXOJTHOTO 3BE€HA. DIEKTPOTUAPABINUECCKUE CIEASIINE
MIPUBOJIBI C DJICKTPUUECKUMHU OOPaTHBIMU CBS3SIMU T10
TMIOJIOKEHUIO U CKOPOCTH BBIXOJTHOTO 3BEHA.
DJIEKTPOTUIPABINYECKHUE CIEASAIIME TPUBOJIBI C
JOTIOTHUTEIFHON OTPHIIATEIILHON 0OpaTHOM CBSI3BIO 110
YCKO-PEHHMIO BBIXOJHOIO 3BEHA. DJICKTPOTUIPABIMYECCKHUE
CIIEISAIINE PUBOJIBI C MEXAaHUYECKOW OOpaTHOU CBS3BIO
10 TOJI0KEeHUI0. PacueTHRIE COOTHOIIEHHMS, CTATHYECKHE U
JAHAMHUYECKNE XapPAKTEPUCTUKH JIEKTPOTUIPABINUECKHX
YCT-POMCTB aBTOMAaTHKH.

4. VccrnenoBanue CIEIAIIETO THIPOIIPUBOIA C
MEXaHUYECKUM YTIPaBICHUEM

5. MccnenoBanue Cleasiniero TuAporpruBo/Ia C
THIPABIMYECKUM YTIPaBICHUEM

6. I'mapaBnuyeckue U 3IEKTPOTUAPABINYECKUE CIEAIINE
IIPUBO/IBI

28

7. KoMmjieKTyomme y3Jibl IPOrPaMMHBIX U CJIeIsIIUX NPUBOI0B




1. dpoccenupyromue ruapopacnpenenutend. Haznauenue
Knaccudukanus. 3010THUKOBBIEC JPOCCENUPYIOIINE
ruzpopacnpenenureny. PerynupoBoyHas u Harpy3ouHas
CTaTUYECKHUE XaPAKTEPUCTUKH UJCATHHOTO 30JI0THUKOBOTO
runpopacnpenenurens. Paziauune B XapakTepucTukax
HUICAIbHBIX U PCAIbHBIX 30JIOTHUKOBBIX pacnpe;[enHTenei/'I.

2. JInHeapu30BaHHOE ypaBHEHHE 0000IIEHHOM CTAaTUYECKOM
XapaKTEPUCTHKH PEATHHBIX YETBIPEXIIEIIEBBIX
ruapopactpenenuteneii. Cea3p Mexay KoddduuueHTamu
U TeOMETPHUYECKUMH TapameTpamu. OmnpeneneHue
OCHOBHBIX Pa3MEPOB 30JI0THUKOBOTO JPOCCETHPYIOMIETO
THPOPACIIPEICIIUTEIISI IPU COBMECTHOM padoTe ¢
TUAPOLNMWIMHIPOM.

3. I'mapoanmaparypa ¢ IponopIUOHATEHEIM B IU(DPOBHIM
ynpasieHHeM. [ 'uapoanmnaparypa ¢ IponopLUUOHAIBHBIM
yIpaBJI€HUEM. DJIEKTPOTUIPABINYECKUE IIarOBbIe
npuBoibl. ['mapoanmnaparypa ¢ uuppoBbIM yIpaBiIeHUEM.
HIupoxoauana3zoHHbIH HHGPOBOH ANEKTPOTUAPABIUICCKUIN
LIarOBBIA IPUBOJ. [ MIpaBIMdecKre BBIYUCIUTEIbHBIC
YCTPOICTBA.

4. OnpeneneHne XapakTEPUCTUK 30JI0THUKOBOTO
TUJIpOpacIpeieTuTeNs

5. UccnenoBanue ruapoannaparypsl ¢ IponopLHHuOHAIBHBIM
yIpaBIeHUEM

6. MccnenoBaHue 3JIEKTPOTUIPABIMYECKOTO 11ar0BOTO
[puBoOJIa

7. KoMIUIEKTyOIIME Y3JIbI IPOIPAMMHBIX U CIIEISIINAX
IPUBOJIOB

23

Bcero

36

54

126
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. bammra T. M., Pynues C. C., Hekpacos b. b., baiidakos O. B., Kupuinosckuit
1O. JI. T'unpasnuka, ruipOMainHbl U TUAPOINPUBOJIBI: YUEOHUK 151
CTyJIeHTOB By30B(MocKkBa: AJIbSIHC).

2. Haropwnsiit B. C. Cpenctsa aBTOMaruku rHApo- U THEBMOCUCTEM: yueOHOE
nocoOue /1J1si By30B M0 HAIPaBJICHUIO MOATOTOBKH "TeXHOJIOrHuecKue
mamuHbl 1 06opyaoBanue" (Cankrt-IletepOypr: Jlanb).

3. I'punuap H. I'., 3aiinieBa A. A. OcHOBBI ruiponpuBoia MamuH. Yacts 1.:
VYueOHoe nocodbue(Mockpa: deneparbHOe roCy1apCTBEHHOE OI0IKETHOE
YUPEXKICHHUE JOMOIHUTEEHOTO MPO(ECCHOHATFHOTO 00pa3oBaHus «Y4eOHO-
METOJIUYECKUN HEHTP M0 00Pa30BaHUIO Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE).

4. I'punuap H. I'., 3aiineBa A. A. OcHOBBI T'HIpoNIpuBOAA MalInH. YacTp 2:
YyebHoe mocobue(Mocka: DefeparTbHOE TOCYIaPCTBEHHOE OF0HKETHOE
YUpEeXKACHHUE JOTOTHUTEIHHOTO MPodeCcCHOHATHHOrO 00pa3oBaHus «YueOHO-
METOMYECKUN IIEHTP MO 00Pa30BAHUIO Ha KEJIE3HOOPOKHOM TPAHCIIOPTER).

5. CeemnukoB B. K. Ctanounble ruiponpuBo/ibl: cipaBouyHuk(MockBa:
MamuHoctpoeHue).
6. [Toxapkosa U. H., Uybaps A. B. Teopusi aBTOMaTH4eCKOTO yIpaBICHUS:

y4e0. MeToJI. mocobue Jyist Kype. paboTsl [ cTyneHToB crerl. 220201.65
«Ympasnenue u nHHOpPMaTHKa B TEXHUUECKUX cuctemax», 220301.65
«ABTOMAaTH3AIMs TEXHOJOTHUECKUX MPOIIECCOB U MTPOU3BOJICTB (110
otpacisiM)», 220100.62 «CuctemHbiii ananu3 U ynpasieHue» |(KpacHosipek:
CoYy).

7. CmonbHukoB A. I1. Teopust aBToMaTnueckoro ynpaniieHus : J1abOpaTopHBbIii
NPAKTUKYM [J1 cTyAeHToB Harp. 221000.62 «MexarpoHuka u
poboToTexHuka», 140605.65 «31eKTpOTEXHOJOTUYECKUE YCTAHOBKH U

cucteMbl», 140101.65 «TemnoBbie anekTpudeckue cranimmy |(KpacHospcek:
CoY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO pacHpocTpaHsieMoe MPOrpaMMHOe
obecrnieyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoe
olecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3UI0, 2 TAK:Ke CBOOOIHO
DAaCNDOCTDaHsAeMoe TDOrDaMMHOe o0ecreueHune):

1. YHupepcainpHbie MareMaTudeckue maketsl: MathCAD, MATLAB.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

1.  Mup maremaruueckux ypaBHeHu# - http://eqworld.ipmnet.ru/;
OO6mmepoccHiickuii MaTeMarndecKuii moptair - www.mathnet.ru;

3. Marepuansl o MareMaruke B EquHO# Koutekiuu o0pa3oBareIbHbIX
pecypcos - http://www.math.ru;

4.  Maremarnueckuii cepsep Exponenta.Ru - www.exponenta.ru;

5. DnekTpoHHas eCTECTBEHHOHAyuyHas OmOimoTeka - http://bib.tiera.ru/;
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S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

y4eOHbIe ayTMTOpUn, 000PYOBaHHBIE AIAPATHO-IPOTPAMMHBIMHI KOMILIEKCAMU
«CpeHnil Tpe3eHTALMOHHBIN KOMIUIEKC);

KOMIIBIOTEPHBIN KJIaCC, YKOMIUIEKTOBAaHHBIM COBPEMEHHBIMU KOMITBIOTEPAMU C
ycraHoBJIeHHBIMH nporpamMmamu Mathcad, MATLAB Ha 15 pabounx mect ¢
BBIXOJIOM B MIHTEpHET.
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