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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapsl [IpoeKTUPOBaHUS U IKCILTyaTallud METALTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.T". KopuyHoB
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yueOHOM roly Ha 3aceaHuu Kapeapsl [IpoeKTUPOBaHUS U IKCILTyaTallud METALTyPrHYECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. IEPHYHOB
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3aB. kadeapoii A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapsl [IpOEKTHPOBAHUS U SKCILTyaTaIllMd METALTYPIHIECKUX

IIporokomor 20 . Ne

3aB. kadeapoii AT. K_opquOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

1. ®opmupoBaHue y CTYAEHTOB CHCTEMbl 3HAaHUN IO MpobdieMaM THIPONPUBOAA U
TUAPO-, THEBMOABTOMATUKHU METAJLTYPrUUE€CKOTO MPOU3BOJICTBA.

2. OBnazeHue OCHOBHBIMHM MPHUHIMIIAMU TMOCTPOCHUS  THAPABIMYECKUX U
MMHEBMATHYECKUX CXEM ISl PELICHUS KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJIOTMYECKUX H
SKCILTyaTallMOHHBIX 3a/1ay, CBS3aHHBIX C CHUCTEMaMM TUAPABIMYECKOIO0 U IMHEBMATUYECKOTO
MPUBOJOB B TEXHOJIOTUYECKUX MAIIUHAX.

3. ®opmupoBaHie 3HAHUHN MO BHIOOPY HOBBIX 3()(PEKTUBHBIX CUCTEM THAPONPUBOAA U
TUAPO-, THEBMOABTOMATUKU METAJLTYPrUUE€CKOTO MPOU3BOJICTBA.

4. IlpuoOpereHue HaBBIKOB pELICHUS MPAKTHUECKUX 3ajad [0 pacuery H
KOHCTPYMPOBAHUIO THAPONPUBOAA U THAPO-, ITHEBMOABTOMATHUKH METaUIyprHU€CKOro
MIPOU3BO/JICTBA.

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuunnuua [waponpuBoa W TUApPO-, IHEBMOABTOMATHKA METAJIIYPrHYE€CKOTO
IIPOM3BOJICTBA BXOJUT B YaCTh YUEOHOTO IUIaHa (hopMUPyeMyI0 yYaCTHUKaMU 00pa30BaTeIbHBIX
OTHOIIICHUH 00pa30BaTeILHOM MPOTPaMMBI.

I[JI?I I/I3y‘-I€HI/I$[ OUCIHUIIIINHBI HGO6XOI{I/IMI)I 3HAHUA (YMCHI/ISI, BJIaZIGHI/DI),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS NUCIUTLIINH/ IPAKTHK:

TGOPI/ISI MalllH 1 MCXaHNU3MOB

ConpoTuBiieHUE MaTEPUATIOB

dusnka

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

TeopeTnyeckas MexaHUKa

OCHOBBI THAPO- ¥ THEBMOINIPUBOAA METAJUTYPrUYECKOr0 000pyA0BaHUs

3Hanus (YMEHUS, BIaJleHUs), MOTYYCHHbIE TPU MU3yYEeHUU JAaHHOW AUCHIUILIIMHBI OyIyT
H€06XOI[I/IMBI JJIA Hsyqum[ I[I/ICIII/IHJ'H/IH/ HpaKTI/IKZ

Mexannyeckoe 000pyI0BaHHE METAJUTYPTUUECKUX 3aBOJIOB

[ToaroroBka k caye v craya rocyapCTBEHHOI0 3K3aMeHa

[IpousBoacTBEHHAS — IPEAAUIIIIOMHAS ITPAKTUKA

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBATM(PUKAMOHHOMN paboThI

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynabrare ocBoeHus gUCHMIUIMHBL (Moayns) «['muapompuBOox M THUIpPO-,
THEBMOABTOMAaTHKa METaJUTyprH4ecKOro IPOU3BOACTBA» OOyJaroIMNCA J0JDKeH o0nanaTh
CJIEIYIOIIUMH KOMIETEHIIUSIMHU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[IK-1 CnocoGeH mpoBOIUTh KOHCTPYKTOPCKHE M pacyeTHble paboThl 1Mo HUPPOBOMY
MIPOEKTUPOBAHUIO THOKHX MPOU3BOJICTBEHHBIX CUCTEM B METAJUTYPTUYECKOM MAIIMHOCTPOEHUH

[K-1.1 BbImonHAeT KOHCTPYKTOPCKME M pacdeTHble paboThl MO LU(POBOMY
MPOEKTUPOBAHNIO THOKHMX MTPOU3BOICTBEHHBIX CHCTEM B METAJUTYPTHYECKOM
MAaIIMHOCTPOCHUHU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 1,9 akaj. yacos;
— caMocTosTenbHas padora — 70,1 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCcTalMu - 3a4ET

AynuropHas g
o | xonraxrHas pabota E 3 dopma TEKyIIEero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == . p Kox
S & © | caMOCTOSTENBHOM | YCIIeBAEMOCTH U
JTACIUTUTAHBI 5 S . | xommeTeHn
@) g £ paboThI MIPOMEKYTOUHOM
na0. | mpakT. | 3 &
Jlek. =] aTTecTaluu
3aH. | 3aH. | QO &
1.
1.1 Hacocel u ammaparypa
THIPABIMYECKUX cHCTEM
METAUTYPTUUSCKUX MAIIHUH.
VYcaoBHbIe 0003HaYEHHS,
TMPUMCHSCMBIC B
THIPABIHYECKUX u
ITHEBMAaTHYCCKHUX cXemax.
DneMeHTHI
QJICKTPOTrUAPABIINICCKUX n
INEKTPOITHEBMATHUECKHX
cxeM. YcTpoiicTBa BBOJA
n3yveHune
HHpOpMAIIH B
Mmarepuaa,
JJIEKTPOTUIPABIMUECKUX U .
MIOJTOTOBKA K YerHblit onpoc,
INEKTPOITHEBMATHUECKHX HA6OPATODHOM craa
CcXeMax. Yerpoiictsa 6 2 2 12 PaATOPHOMY 5 MK-1.1
3a7aHHIO, 71a00paTOpHOI
npeoOpa3oBaHus u
BBITIOJTHEHNE paboThI
00paboTku UHpOpMaIH o
o KOHTPOJILHOX
.YcrporictBa
paboTsI
npeoOpa3oBaHus B
JNEKTPO-TUIPABINUECKHX H| 4
OJICKTPOITHEBMATUYCCKUX
cxemax. bynesa
MaTeMaTHKa. Peanuzarus
JIOTUYECKHX GyHKIHHA.
VYerpoiictBa 00paboTku
HHpOpMAIIH B
QJICKTPO-TUAPABINYCCKUX U
INEKTPOITHEBMATHUECKHX
CXeMax.
12 T'unponpusosab c
INEKTPHYECKUM U3ydeHHe
MIPONIOPLHUOHAIBHBIM Marepuana,
TIPABJICHAEM. MIOJrOTOBKA K
%%no LIUOHAIILHBIE na6cz)l aTOPHOM Crasa
porop 6 4 4 12 PATOPHOMY nabopaTtopHoi TIK-1.1
JNEKTPOMArHUTEL. 3aaHHIo, AGOThL
I'mppaBnnyeckue ammaparsl BBITIOJTHEHNE p
c NMEKTPUICCKUM KOHTPOJIb-HO
MPONIOPIUOHATIBHBIM paboTsI
yIpaBJICHUEM.




U3y4ueHHe

Marepuana,
Cnaua
1.3 ONEeKTPOHHBIC MIOJITOTOBKA K N
CUITUTENN MIPaKTHIECKOM 1abopatopHoii
y ) 6 4 4 12 p y paboThI, MpoBepKa TK-1.1
DneKTporuapaBIndecKie 3aHSTHIO, :
KOHTPOJIBHOH
YCHJIUTEIH. BBITIOJTHEHUE
. paboTHI
KOHTPOJIb-HOM
paboThI
14 Amnmaparypa
MTHEBMATUYECKUX  CH-CTEM U3y4eHHe
METALUTYPTHYECKUX MAIIHH. Marepuana,
Cucremsl IIOJITOTOBKU MOJIrOTOBKA K Craua
CKaToOTO BO3IyXa. MIPAKTHIECKOM .
Ayx 6 4 4 12 P Y paKTUIECKON IK-1.1
[THeBMaTHUECKUE 3aHSTHIO,
paboThI
UCTIOJHUTEIbHBIE BBITIOJTHEHNE
YCTpOU-CTBa, KOHTPOJIb-HOM
pacnpenenuTenpHas u paboTsI
peryaupyromias anmaparypa
1.5 IIneBmMaTuueckue
U3y4YeHHE
CHCTEMBI YIIpaBIeHUS
Marepuana,
METAJUTyPTUYECKUX MAIIHH.
MOJrOTOBKA K
Turnossie CXEMBI DAKTHICCKOM Cnaua
ITHEBMOIIPUBOJIOB c 6 2 2 12 P SAHSITIIO Y MPaKTUIECKOU IK-1.1
[IUKJIOBBIM, TTO3UIMOHHBIM H ’ paboTHI
BBITIOJTHEHNE
KOHTYPHBIM cUCTEeMaMHt .
KOHTPOJIb-HOU
yIIpaBIeHUS
padoThI
METAJUTYPTUYECKUX MaIIWH.
n3yveHune
Mmarepuana
1.6 Cucremsl ynpaBIeHHS P ’ Cpnaua
MIOJrOTOBKA K
TUAPO- ¥ THEBMOTIPUBOIAMHU 11a00paTOPHBIX
NPaKTUYECKOMY
METALTYPTUUECKHX — MAIIHH 6 2 2 10,1 SAHSTHIO pabor, mpoBepka MK-1.1
u TEXHOJIOTUYECKUX > KOHTPOJIBHOMN
BBINOJIHEHNE
KOMIUIEKCOB . paboThI
KOHTPOJIb-HOH
paboThI
HWroro no pazaeny 36 18 18 70,1
Hroro 3a cemectp 36 18 18 70,1 3a4ET
Wroro no aucuurninHe 36 18 18 70,1 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B TPENOJaBaHWW AUCHUIUIUHBL «[ MapompuBox W TUAPO-,
[THEBMOABTOMAaTHKa METAJUIyprHu4ecKOro IpPOU3BOJCTBAY» MCIOJB3YIOTCS  TPaJULIMOHHASA,
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOOB 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WudopmanvonHas Jekuus — IOCIeNOBaTelIbHOE H3JIOKEHHE MaTepuajla B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MperoaaBaTesl).

[IpakTryeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
IPEIOKEHHOMY aJITOPUTMY.

2.  VudopmMannoHHO-KOMMYHUKAlIMOHHBIE ~ OOpa3oBaTENbHBIE  TEXHOJOTUH  —
oprasu3zaiys 00pa3oBaTeIbHOIO MPOLecca, OCHOBAHHAS HA NPUMEHEHUH CIEeMaTU3UPOBAHHBIX
IPOTPAMMHBIX CPEJl ¥ TEXHUYECKHUX CPEJCTB PAOOTHI C HHPOPMAITUEH.

@®opmMbl y4eOHBIX 3aHATUH C HCHOJIb30BAaHUEM HH()OPMALMOHHO-KOMMYHUKAI[MOHHBIX
TEXHOJIOT U

Jlekuus-Bu3yanu3anus. — U3JI0XKEHUE COAEP)KAaHUS CONPOBOXKAAETCS Ipe3eHTaLUeH
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpauuecKux, ayaAuo- U BUAeOMaTepuaIoB

[lepeqaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH ¥ (OPMHUPOBAHHE OCHOBHBIX
npejcTaBiIeHui o Kypey «['uaponpuBoj M I'MJpo-, MTHEBMOABTOMATHKA METAJIIypruyecKoro
MIPOM3BOJICTBA IMTPOUCXOIUT C UCTIOIB30BAHUEM MYJIbTUMEIUITHOTO 000y IOBaHHUS.

Jliist ipoBeieHMs JIEKITMOHHBIX 3aHITHH MCIIONB3YETCS MPE3CHTAIMOHHOE 000pyJ0BaHUE
(IpoekTop, FKpaH, HOYTOYK).

Jlyis BBINOJTHEHUS J1a0OpaTOPHBIX pabOT MCHOJB3YETCs JTAOOPATOPHBIA MPAKTUKYM I10
MeXaHUKe XKHJIKOCTH U ra3a, KOTOPbIH BKIIOYAET B ceO0sl:

-yueOHO-UHKeHepHYo nporpammy Fluid Sim;

-y4eOHbIN KoMmIuIeKe «I [HeBMOaBTOMAaTHKAY.

Jlnisi BBITIOTHEHUSI CAMOCTOSITENIFHBIX 3aJaHUN CTYACHTAM HEOOXOIUM TEepCOHATbHBIHN
KOMITBIOTEp co cTanaapTHRIM makeToMm Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Haropwsiii, B.C. CpeicTBa aBTOMaTHKM THAPO- U ITHEBMOCHCTEM : ydeOHOe rmocodue /
B.C. Haropwusrit. — Cankr-IlerepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : anektpoHHbIH // DiekTpoHHO-OMONMOTEeUHas cuctema «Jlamb» : [caiit]. — URL:
https://e.lanbook.com/book/52612

2. Yepnyxun, P. B. MozaenupoBaHnue TrHIpONpHBOAOB . ydyeOHOoe mocodue / P. B.
Yepuyxun. — Hoocubupck : HI'TY, 2021. — 80 c. — ISBN 978-5-7782-4542-6. — Tekcr :
aNeKTPOHHBIH // JIaHb : anexTpoHHO-0nOMMoTeuHas cuctema. — URL:



https://e.lanbook.com/book/216377 (mara oOpamenus: 27.06.2022). — Pexum pocrtyma: ajis
aBTOpH3. oJIp3oBaresei. https://reader.lanbook.com/book/216377#1

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. TlpomopunoHadbHBIA THUAPONPHUBOA [DIEKTPOHHBIM pecypc] : mabopaTopHBI
npaktukym / E. FO. Manko, . M. Kyrny6aes, O. P. Ilaudumosa, 1. I'. Ycos ; MI'TYVY. -
Marnuroropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139
178/3368.pdf&view=true. - MakpooOBbeKT.

2. Toumnkun B. B. IIpoekTupoBaHHE 5>JIEMEHTOB METAUIYPrHYECKUX MAaIIuH |
obopynoBanus [DnekTpoHHbIN pecypce] : yueoHoe nmocooue / B. B. Toumnkun, O. A. @unarosa ;
MI'TY. - Marautoropck : MI'TY, 2017. - 1 snexrpon. ont. auck (CD-ROM). - Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true . - MakpooonekT. - ISBN 978-5-9967-0975-5.

3. I'mppaBnuveckuii MPHUBOJ W CPEACTBA aBTOMATH3AIMHM METAILTYPTHYECKUX MAIWH:
yueOHuK s By30B / Unuene H.A., Tounnkun B.B., Hedenor A.B., backos C.H.: HoBorpouiik,
H® HUTY «MUCuCp», 2017. - 198 c. (PexomennoBaHo Y4eOHO-METOANIECKIM O0ObEAMHEHUEM
By30B 10 00pa3oBaHMIO B 00JacTH MeTaUlypruu B KadecTBe ydeOHuka). [ISBN
978-5-903472-29-1.

4. T'unpaBianyeckoe 000pyI0BaHUE METAILTYPTHUSCKUX MPEANPHTHI: yueOHHK / B1oBuH
K.H., Tounnkun B.B., UnueneB H.A. Maruutoropck: M3a-B0 MarHuToropck. roc. TeXH. yH-Ta
um. I'.1. HocoBa, 2016. - 299 c. (nomymieHo YueOHO-METOIUUYECKHUM OOBEIUHEHUEM BY30B IO
00pa30BaHMIO B 00JaCTH METAUIyprul B KadecTBE y4eOHHKA, 00Yy4aroIMXCsl IO HAIlPaBJICHUIO
Metamnyprus). ISBN 978-5-9967-0806-2.

B) MeToauyeckue ykazaHus:

1. OcHOBBI (DYHKIIMOHHPOBAHUS TUAPO- U DIEKTPOINPHUBOIOB [DIEKTPOHHBIN pecypc] :
npaktukym / B. C. Barun, A. M. ®unatos, A. JI. Konbra [u ap.]. - Marautoropck : MI'TY, 2014,
- 190 c. : WL, TaoI. - Pexum JOCTYyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/11183
58/868.pdf&view=true . - MakpooOBeKT.

2. OcHOBBl (YHKIMOHMPOBAHUS THIPABIMYECKUX CHCTEM METAJLUTyPrUYECKOTO
o0opymo-Banus. JlabopaTopHblii MPaKTUKYM MO THUAPONPUBOAY M TuApoaBTOMaTuke [Tekct] :
yueOHoe mocobue / B. B. Tounnkun, A. M. ®unaros, B. JI. 3anopoxusiii u 1p.; HoBo-Tpowuik.
¢un. Mock. roc. UH-Ta cTajeil u ciiaBoB (TexHonorud. yH-1a); MI'TY. - Marauroropck: [0. u.],
2009. - 105 c. : cxeMsl, Ta0II.

3. 'mnpomexanuka [DaekTpoHHbI pecype] : mpaktukym / A. J1. Konsra, B. C. Barus, A.
U. Kypoukun, b. M. TI'a6bacoB ; MI'TY. - [2-¢ u3n., moarotr. mo mey. m3a. 2017 r.]. -
Maruautoropck : MI'TY, 2018. - 1 smektpon. ont. guck (CD-ROM). - Pexum mocryma
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514
288/3466.pdf&view=true - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHuoe obecrnieueHue

Haumenoranue [10 Ne norosopa Cpoxk JIeHCTBYS JIUIICH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional




7Zip CBOOOIHO PacCHpOCTPAHSIEMOE

OECCPOYHO

ACKOH Kommnac
3D B.16 J1-261-17 ot 16.03.2017

OeccpouHo

DJIEKTPOHHBIE
IUIAKATHI 110
IUCLIUIUINHE K-278-11 or 15.07.2011
"T'unpaBnuka u
THAPOIPUBOLT"

OeccpouHo

ONEeKTPOHHBIE

[UTaKaThbl IO K-227-12 o1 11.09.2012
Kypcy
"['mapaBiauka u

OeCcCpovYHO

Bbpaysep Yandex |cBo6oaHO pacmpocTpaHseMoe

OCCCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHGO

PMAIIMOHHbIC CIIPABOYHBIC CUCTEMbI

Hassanue xypca

CcrlUika

OnektpoHHbIe pecypchl Oubnmoreku MI'TY wum.
['.. HocoBa

https://host.megaprolib.net/MP0109/Web

denepanbHOe  roCyJapCTBEHHOE  OHOJDKETHOE
YUpEKIACHUE «DenepalbHbIN UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

ITouckoBas cucrema Akamemuss Google (Google
Scholar)

URL.: https://scholar.google.ru/

Hannonanenas uHpOpManMOHHO-aHAIUTHYECKAS
cuctrema — Poccuiickuii HMHAEKC HAYYHOTO
mutuposanus (PUHIL)

URL.: https://elibrary.ru/project_risc.asp

DnekTpoHHas 0a3a MepuoAMYEeCKUX n3aanui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE 00ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:







IIPUJIOZKEHHUE 1
YueGHO-MeToIuYecKoe oGecneyeHue CaMOCTOATEIbHOM PaGoThI CTY/ICHTOB

IpuMepHBIE 3a1aHUA HA TaGOPATOPHBIX SAHATHAX

Pa3paborare ruapaBanueckyro (IMHEBMATUYECKYHO) CUCTEMY YIPABIECHUS LMIMHAPOM
OJIHOCTOPOHHEIO [JEHCTBUS.  YIPaBIEHUE HENPSIMOE, C HCIOJb30BAaHUEM POJIHUKOB.
[Ipunoxxennas macca rpysa 20 Kr.

Pa3paborarh 3J€KTpUUECKYI0  CHUCTEMY YIPABICHUS LUIMHAPOM OJHOCTOPOHHETO
nevictBus . [Ipunoxxennas macca rpysa 50 kr. [IpenycMoTpeTh peryaupoBaHie CKOPOCTH
npsMoro xoja mroka. [lpu gocTmxeHun naBiieHWs B mopiuHeBoil mojoctu 4,5 Mlla,
JOJKHA 3aropeThCsi CUTHalbHAsg Jjammnodka. [IpencraBuTe rpaduk mnepeMenieHui
Harpy3ku, ckopocrei mroka ['1].

PazpaboraTh 3NEKTpUYECKYIO CHUCTEMY YIOpPAaBIEHUS LUIUAPOM JIBYCTOPOHHETO
JIeMCTBUS, C yIpaBiIeHueM OT 4/2 pacupeAenuTens C 3JICKTPOMAarHUTHBIM yIpaBICHUEM
06e3 mpyxkuH (c pyuHbIM ayonmupoBaHueM). llpeactaBuTh Tpaduk mepeMenieHHHd WU
ckopocrei mroka I'1l.

Pa3zpaborare cuctemy ympaBlieHUs Ui TOCIENOBaTeNbHOM paboThl aByx 'Ll. Bropoit
I'L] BeIIBUTAETCS MOCE MOJHOrO BhIABHKEHMS mepBoro 'L m qocTrkeHus AaBieHUS B
nepBoM 'Ll naBnenus 4 Mlla. IlpenycmoTpeTs apoccenbHOE peryaupoBaHUE CKOPOCTH,
perynupoBaHue gaBieHust Bo Bropom ['L] Ha pabouem xoze.

l'[pnMeprle 3aJaHuA HA IPAKTUYECCKUX 3aHATUAX

[Toctpouts mnporpamme FluidSim snexTporuapaBindeckue CXeMbl.

3JIeKTp0FI/I}IpaBJ1H‘leCKaﬂ cxemMa ¢ IPUMEHEHUEM TU3BIOHKITUMA

Jlis 3arpy3Ku ¥ BBITPY3KH JieTallell ABepb KOTJIa JOJDKHA OBITh OTKPHITA Ha KOPOTKOE BPEMSI.

JI1s1 OTKPBITHSA U 3aKPBITHS IBEPHU CIIYXKUT ABYXCTOPOHHHUM LIMJIMHIP. YTIpaBIeHUE HUIUHAPOM

BO3MOXHO, Kak C MOMOIIBI PYYHOU KHOIIKH, TaK U OT HOXKHOM nefanu. [locne okoHuaHust

BO3)I€I>1CTBI/I$[ Ha COOTBCTCTBYIOIIYIO KHOIIKY HJIK ME€AaIb HUJIMHAP JOJDKCH COBEPIINTDH

O6paTHLII>’I X0 U 3aKPBITh IBEPb KOTJIA.
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DJIEKTPOruApaB/IN4ecKasi cxeMa ¢ IPUMeHeHHeM JIOTHYeCKOoi (PyHKIHHN
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3. Cucrema ynpasJieHHs OCJI€A0BATEIbHOCTHIO JeHCTBUH M0 JABJICHUIO U IIyTH

Hlar 1

3anonanTe QYHKIIMOHAIBHYO nuarpammy. [IoMHUTE, 9TO yCIOBHS 3amycKa 3a/IaHbl B OMTMCAHUHT
npo6sieMbl. O603HaUbTE KOHEYHBIH BBIKIIIOUATENb, KOTOPBIA KOHTPOIUPYET KpaiiHee BepxHee
MOJIO’KEeHUE MITOKA Kak S1 u S2 11t kpallHero HUKHETO MOJI0KEHHUS.

q)yHKLI,MOHa/'IbHaf-l Anarpamma

SnemeHTsI Bpens, cox
[ I O T T
Havmeauopasma Coamaqe- | CocToRHne
HisE War
1 2 3 L] 5
Thape | i
BHEAGYATEN, 50
Khonka MYCK S1
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lar 2. H300pa3ute ruIPpaBINYECKYI0 CXeMY

e JInst ynpaBiieHus: THIPABIMYECKUM IIMIIMHIPOM MpUMEHUTE 4/2 371eKTpoMar HUTHBIN
pacnpeaenuTeNb ¢ IPYKUHHBIM BO3BPATOM.

¢ [Tonmxenue CKOPOCTH OOJIKHO ITPOU3BOJUTHCSA IJI ITOTOKA, TECKYILIETO B I[pOCCCJ'II/Ip}’IOH_[I/Iﬁ
KJI1aliaH, a HE JJIA IIOTOKa, TCKYHICT0 U3 HETO.

® HOMHI/ITC, 4TO BEC 3a1Ipe€CCOBOYHOI0 HpI/ICHOCO6J'IeHI/I5{ CO3aacT pacCTATrMBAOINYIO CUIY Ha
IITOKE.

* [TonoxeHne KOHEYHOTO BBIKIFOYATEN S Ha CXeMe 0003HaYaeTCsl BEpTUKAIbHON uepToi (|).
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Hlar 3.U300pa3uTe 3J1eKTPUUYECKYIO CXEMY

IlonoxxeHnus pene:

pene K1 BKIFOYEHO: pacnpeaAciIMTEIIb IICPECKIIIOYCH, IITOK BBIABUTACTCA,

pene K2 BKIFOYEHO: IITOK B KpaﬁHeM BTAHYTOM IIOJIOKCHHU,

pene K3 BKIIFOYEHO: IIPCBLINICHUC NABJICHUA,

pene K4 BKJII0YEeHO: ITOK BTATUBAETCS
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S0 = MAaBHLIA BLIKNKDYaTANL 54 = KHOMKa NogTeapsasHua
5152 = KOHEYHA BLIKMOYaTENE B1 = pena faBneHus
83 = kHonka MYCK

IpumepHoe 3a1aHNEe HA KOHTPOJIbHYI0 PadoTy

BBINOIHUTE CHHTE3 THEBMATUYECKOM CUCTEMBI YIIPABJICHUS U JJIEKTPOPEICHHON CUCTEMBI
ynpasienus. I IpenycMoTpeTh MEXaHMYECKOE TOPMO3HOE YCTPOMCTBO ISl TallIEHUsI CKOPOCTH B
KOHIIE X0/1a THEBMOLWJIMHpa E.

A B C D E
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RN 4V 40V 4 0 4

JInnni
ynpasieHus 1 2 2 2 2
A B C D E
Yenmue,H 300 600 400 400 600

Xon, m 0.07 0.35 0.45 0.4 0.6
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HpI/I CHHTE3C CUCTCMbI YIIPABJICHUS:

1. [TpenycMOTpeTh BO3MOKHOCTh BMEIIATEILCTBO Olleparopa B pabOTy CHCTEMBI B
1100011 MOMEHT BpeMEHH.
2. [TpenycMoTpeTh OJOKMPOBKY CHCTEMbI YIpaBIEHUS B Cilydae BO3JCHCTBHUS Ha

JaTYUMKH C BBIXOAHBIMH CUTHAJIaMH zZ1l u z2.



ITPHJIO?KEHHE 2

OneHouHbIe CpeAacTBa AJ1d IPOBEACHUA npomemy'roqﬂoﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA /IJIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAllUN:

Crpykry
PHBIH
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUsI
KOMIIETE
HIUH

O1neHOYHBIC CPEICTBA

[1K-1: CriocobeH npoBoUTh KOHCTPYKTOPCKUE U pacueTHbIe pabOThI IO MPOEKTUPOBAHUIO THOKUX MPOU3BOICTBEHHBIX CUCTEM B
MalIMHOCTPOEHUN

IK-1.1: — Bremonnser KOHCTPYKTOPCKHE u | Ilepeuens meopemuueckux 60npocos K sauemy:
pacueTHble pabOThl MO MPOEKTUPOBAHUIO
rHOKMX TpoM3BOACTBEeHHBIX cuctem B| 1. Kiaccudukanus rugponpuBoIoB ¢ MPONOPIHOHAIBHBIM yIPABICHUEM.

MAaIIMHOCTPOECHUHU 2. JIOCTOMHCTBA M HEOCTATKH THAPOIPHBOA C TIPOIIOPIIHOHATBHBIM
YIIPABJICHUEM.
3. YcioBHBIE 0003HAYEHUS B THAPOIIPHBOIAX C  MMPONOPIIHOHATEHBIM
YIIPABJICHUEM.

4. CrpyKTypa rMIpONpPHUBO/Ia C IPONOPLIUOHAIBLHBIM YIIPABICHUEM.

5. T'uppopacnpenenuteny ¢ NPONOPLHUOHAIBHBIM YIPaBICHHUEM.

6. Kiamasbl 1aBieHus ¢ MPOMOPIMOHATIHLHBIM YIIPABICHHEM.

7. IlpemoxpaHuTeNbHBIE KJaaHbl € MPONOPLUOHATIBHBIM YIIPABICHUEM.
8. TloTouHbIe KiIamaHbl ¢ MPOMTOPITUOHATBEHBIM YITPABICHUEM.

9. TIpuGopsl KOHTPOJIS TUAPOIPUBOAA C MIPOIIOPIIUOHATBHBIM YITPABICHUEM.
10. DAEKTPOHHBIEC YCUITHTEIH.

11. DnexTporuapaBIndeckue yCUINTEINH.

12. [THeBMaTHYECKUE MCIIOTHUTEILHBIC YCTPOUCTBA

13. PacnipeenurtenbHas THEBMAaTHUECKas anmaparypa

14. Perynupyronias nHeBMaTHyeckas —amnmaparypa




Crpykry
PHBIA
3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHHS
KOMIICTC
HIIMU

OrneHOYHBIC CPEICTBA

15. TuroBsIe cxema MHEBMOIIPUBOIOB C IIUKIIOBBIM YIIPaBICHUEM

16. TunoBsie cxema MHEBMOIIPUBOIOB C MO3UIIMOHHBIM YIIPaBICHUEM

17. DaeMeHTBI NEKTPOTUIAPABIMYCCKUX U AJICKTPOITHEBMATHYECKIX — CXEM

18. YcrpoiicTBa BBOIa MH(DOPMALIUU B MJIEKTPOTUIPABINICCKUX U
DJIEKTPOITHEBMATUYECKUX ~ CXEMaX.

19. VcrpoiictBa nmpeoOpazoBanus 1 00pabOTKK HHPOPMAIUH .

20. YcrpoiicTBa npeoOpa3oBaHus B JJICKTPOTHIPABIMUECKUX U
AIIEKTPOITHEBMATUYECKUX  CXEMax

21. CuHTE3 MHOTOTAKTHBIX CUCTEM YIPABICHHS

22. [lpuMeHeHne Kiiamana BeIICPKKH BPEMEHH

23. OCHOBHBIE MOJIOKCHHS AITeOPHI JIOTUKH

IIpakTH4Yeckoe 3a1aHue
Cocmasumu 31eKmpocudpasIuiecKyio cxemy no 3a0anuio:;

[Ipu nuThe MO AaBICHUEM B 3aKPBITOM JIUTEHHON (hOpME pa3BUBAETCS OYEHb
BBICOKOE jJaBiieHre. OT 3aMbIKaHUA BYX MOTy(PopM oHA U3 HUX (TTOBUIKHAS)
000pyIyeTCsl KOJICHYATHIM PhIYaKHBIM MEXaHU3MOM.

[IpuBoa 3TOr0 MEXaHMW3Ma OCYIIECTBISAETCS [IUIUHIPOM JABYXCTOPOHHETO
JNEUCTBUSL.

Ecnu B nutbeBoit hopMe HET eTalu, TO MPU JUIUTEIHHOM BO3JIEHCTBIH Ha
KHOTIKY C  pydHBIM yripaBiieHueM S1 ¢opma 3akpsiBaetcs. Ecimu ¢popma 3akpriTa,
aBTOMaTHUYECKH OCYIIECTBIISIETCS MPOLIECC JIUThsI 11O AaBiIeHUeM. OTiauTas 1eTaib

BO3/ICHCTBYET HA KOHEUHBIN BBIKIIIOYATENh S2 M TUThEBast (hopMa OTKPHIBAETCS,




Crpykry
PHBIA
JJIEMEHT
KOMIICTC
HIIMU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

OrneHOYHBIC CPEICTBA

Tonbko ecnu gerans OyneT BBIHYTA U3 (OPMBI, MOKHO HAYWHATH HOBBIN LIUKJL.

Curnaisl, uaymuie ot 1at9ukoB: «KnHonka By (S1) u ""OTiuBaemas aerajib
ecTh B Haauuun' (S2) — COOTBETCTBYIOT BXOJHBIM CHTHAJIaM 10 YCIIOBHIO
3aIaHusl.

IMpumepHoe 3a1aHNe HA KOHTPOJILHYIO PadoTy

BBINOIHUTE CUHTE3 MTHEBMATUYECKOW CUCTEMBI YIIPABICHUS U
ANEKTPOPENEIHON cucTeEMBI yipaBieHus.[IpenycMoTpeTs MexaHn4eckoe




Crpykry
PHBIA
JJIEMEHT
KOMIICTC
HIIMU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

OrneHOYHBIC CPEICTBA

TOPMO3HO€ YCTPOMCTBO JUIsl TallIEHUsI CKOPOCTH B KOHIIE X0/1a THeBMOIMIuHApa E.

A B cC D E
I = = = =
Y EO0 GO GO0 EOD

Jummii
vrpasienus 1 2 2 2 2

{@F

Eu
A B C D E
Yeumie H 300 600 400 400 600
Xom. M 0.07 035 045 04 0.6
123 4567 89 101112 13=1
A =,
B \

\TI

| =3 P<363

v

/.

[Ipu
CUHTE3€ CUCTEMBI YIIPABJICHHUS:

3. Hpe)lyCMOTpeTL BO3MOXHOCTb BMCIIATCIBCTBO OIICpaTOpa B pa60Ty

CHCTEMBI B JIt000I1 MOMEHT BPEMEHHU.




Crpykry
PHBIA
JJIEMEHT
KOMIICTC
HIIMU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

OrneHOYHBIC CPEICTBA

4. [IpenycmoTperh OJOKHPOBKY CHCTEMBI YIpPaBIEHUS B Cilydae
BO3JICHCTBUS HA TATYUKH C BEIXOJAHBIMU CUTHanamu Z1 u z2.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast aTTecTanusi IO JUCHUIUIMHE BKJIIOYACT TEOPETUYECKHUE BOMIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0O0YYAIOUIMMHUCS 3HAHUH, M MPAKTUYECKHUE 3aaHuUs,
BBISBIISIIOLINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUU U BIAaJCHHUNA, IPOBOIUTCA B (popMe 3auera u
C/1a4¥l KOHTPOJIbHOW PabOTHI.

3ayer Mo JaHHOM AMCUUILIMHE TMPOBOJUTCSA B YCTHOU (popme, BKITIOYaeT | TeopeTndeckuit
BOIIPOC U OJHO IIPAKTHYECKOE 3a1aHNUE.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

«3a4TeHO» - BBICTABJISETCS MIPH YCIOBUH, €CJIA CTYACHT IMOKA3bIBAET XOPOIIINE 3HAHUS
y4eOHOT0 MaTepuala o TeMaM Kypca, 3HaeT 3JIE€MEHTHI, OMUCaHNE paOdOTHl CHCTEM
TUAPO-TTHEBMOABTOMATHUKH, YMEET COCTABIISITH TPUHIIUITHATBHBIC THAPABIUNYECKHUE U
ANeKTpUYECKUE cXeMbl. [Ipy 3TOM CTYyAECHT JIOTHYHO | MOCJIE0BATENbHO U3JIaraeT MaTepual,
pacKpbIBaeT CMBICI BOIIPOCA, IA€T yIOBIETBOPUTEIbHBIE OTBETHI Ha IOTIOJHUTEIbHBIE BOIIPOCHI.

«He 3auTeHO» - BBICTABIIICTCS IIpu yCJIOBHH, €CJIU CTYACHT BJIAJACCT OTPHIBOYHBIMUA
SHAHUAMU 110 TCMaM KypcCa, HOacT HCIIOJIHBIC OTBCTHI Ha BOIIPOCHI U3 OCHOBHOM JINTCPATYPHI,
peKOMeHZ[OBaHHOﬁ K KYpCy.



B cooTBeTcTBUY ¢ yueOHBIM IIAHOM IO JUCIHUILTUHE MIPETYCMOTPEHBI CIISAYIOIINE BUIbI
3aHSTHI: JICKIINH, TIPAKTUICCKUE 3aHATHUS, CAMOCTOSITENIbHAS Pa00Ta, KOHCYJIbTAINH, 3a4eT.

Y4eOHbIe ayTUTOPUH JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIa, ayn. 404, 308, 407:

- MyJIbTUMEIMAHBIC CPEIICTBA XPAHCHUS, TIEpeadu U MPEICTABICHHUS HHPOPMAITUH.

Y4eOHbIe ayTUTOPUU JIJIsl TPOBEICHUS 3aHITHIA JJIs1 IPOBEACHUS IPAKTHUECKUX 3aHITHH,
ayn. 404, 308, 407:

- MyJTBTUMEMIHBIE CPENICTBA XPAHCHHUS, TIEPEAAUH U MPEACTABICHUS HHPOpPMAIIHH;

- JIOCKa, MYJIbTUMEIUHHBIN IPOEKTOP, IKPAH.

Y4eOHble ayIUTOPUHN I TIPOBEICHUS TPYIIOBBIX U HHIUBUIYaTbHBIX KOHCYJIBTALIUN,
TEKYIIEro KOHTPOJIS ¥ TPOMEKYTOUHOM artectanuu, aya. 404, 308, 407

- MyJTBTUMEMIHBIE CPEJICTBA XPAHCHHUS, TIEPEAAuH U MPEACTABICHUS HHPOpMAIIHH;

- JIOCKa, MYJIbTUMEIUHHBIN IPOEKTOP, IKPAH.

[Tomemenust 1151 CaMOCTOSTENBHON paboThI 00yUarommxcs, aya.3 72, 407a:

- IepcoHabHbIC KOMITBbIOTEPHI ¢ makeToM MS Office, BbIX00M B HHTEPHET U € AOCTYIIOM
B 3JICKTPOHHYIO 00pa30BaTEIIbHYIO CPEy YHUBEPCHUTETA.

[Tomenienuss uis  XpaHEeHUS W NPOPHIAKTUYECKOTO OOCIYKUBaHHUS  y4eOHOro
obopynoBanus, ayn . 404a:

- CTeJUIAXXH JUIS XPaHEHHsS Yy4eOHO-HAIJSIIHBIX TOCOOMH W y4eOHO-METOIMYECKON
JIOKYMEHTAITUH.

Y4eOHbIe ayJUTOPUH IS IIPOBEICHHS JIA0OPATOPHBIX 3aHATHIMA

Jlaboparopus «ITHeBMO-ruapoaBToMaTukm»: CTEH] IO CHCTEMaM YIIPaBICHUS U THIPO-
THEBMOABTOMATHKE (QUPMBI «DecToy.

JlabopaTopust ocHaIIeHA :

* VueOHble (GWIBMBI TI0 THAPABIMYECKOMY TIPUBOIY M THIPO-ITHEBMOABTOMATHKE
TEXHOJOTUYECKHUX MAIITUH.

» KomnbroTepHble MPOrpaMMbl 110 CUCTEMaM YIPaBICHHS U TUAPO- ITHEBMOABTOMATHKE
bupmbl «Dectom.



