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JIucr akTyanu3anum padodeil NporpaMmmabl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPTUYECKUX

IIpotokom ot 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallid METALTypPTHYSCKIX

[Ipotokom ot 20 r. Ne

3aB. kadenpoii AT. EOp‘IYHOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl [IpOEKTUPOBAHUS U SKCIUTyaTallMd METAUTYPIUIECKUX

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.T'. KopuyHoB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM roy Ha 3acefaHuu Kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTaIlliH METAJUTYPTHICCKUX

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.T". KopuyHosB




1 enu ocBOeHUsT TUCHMILIMHBI (MOLYJIs1)

LenssmMu ocBoeHUS TUCIMITIMHBI «[IpOEKTHpPOBaHUE CUCTEM THAPO- U THEBMOIPHUBO/IA»
SBIISIIOTCS:

1. ®opmupoBaHUE y CTYIEHTOB CHUCTEMbl 3HAHWI MO MpoOJieMaM MPOEKTUPOBAHUS
CUCTEM T'HJIPaBIMYECKOTO ¥ MHEBMAaTUYECKUX TPUBOJIOB MAIIIHH.

2. OsnaseHue OCHOBHBIMH MPHHLUMIAMH  TIOCTPOCHUS  TUAPABINYECKUX U
MTHEBMAaTUYECKUX CXEeM Ul PEIIeHUs KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJIOTMUYECKUX H
HKCIUTYaTal[MOHHBIX 3a/1a4, CBSA3aHHBIX C CHUCTEMaMH THUAPABIMYECKOTO W ITHEBMAaTHYECKOTO
MIPUBOJIOB B TEXHOJIOTMYECKUX MAlllMHAX.

3. ®opmHpoBaHHE 3HAHWHM IO BBIOOPY HOBBIX 3((EKTUBHBIX CHCTEM THUAPO- U
MTHEBMOIMPUBOJIOB.

4. TlpuoOpereHue HaBBIKOB pELICHHS NPAKTUYECKHX 33Jad [0 pacyery H
KOHCTPYHPOBAHUIO CHCTEM THJIPABINYECKUX U THEBMATHUECKUX MPUBOJIOB.

5. OBnazeHue [JOCTaTOYHBIM YPOBHEM IPO(PECCHOHAIBHBIX KOMIETEHIMH B
cootBercTBUU c TpeboBanusmMu PI'OC BO mno Hampasnenutro 15.03.02 Texnomoruueckue
MAaIIHHBI 1 000pyIOBaHUE.

2 MecTo AMCUUILINHBI (MO1YJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

I[I/ICIII/IHJII/IHa HpOGKTI/IpOBaHI/Ie CUCTEM FI/IIIpO- nu HHGBMOHpI/IBOIIa BXOOUT B YacCThb
yueOHoro miaHa GopMUPYEMYI0 Y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa3oBaTebHOM
HPOTrpaMMBI.

Jiisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUSA),
c(hopMHUPOBaHHBIC B PE3YJIHTATE U3YUCHUS JUCIUILIINH/ TIPAKTHK:

ConpoTuBiieHUE MAaTEpUATIOB

dusnka

OCHOBBI TUPO- U THEBMOIIPUBO/1a METAJUTYPTrUYECKOr0 000pyA0BaHUs

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCIUILIIMHBI OyIyT
H€06XOI[I/IMBI JJIA I/I3yquI/I$I I[I/ICHI/IHJ'[I/IH/ HpaKTI/IKI

Meramtypruueckue noabeMHO-TPAHCIIOPTHBIE MAILTMHBI

Mexanunueckoe 000pyA0BaHUE METATYPTUYECKUX 3aBOJIOB

[ToaroroBka k ciade v caya rocyJapCTBEHHOTO IK3aMeHa

[ToarotoBka K mpoleAype 3alUThl U 3alIUTa BHITYCKHOM KBATU()UKAIIMOHHOM paboThI

3 Komnerenuuu odyuarouerocsi, popmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus!

B pesynbrare ocBoeHMs nuCHUIUIMHBI (Moayns) «lIpoekTupoBaHHe cuCTeM TUAPO- U
THEBMOIIPHBO/1a» 00yUaIOIIUNCS T0JKEH 00J1aaTh CIeAYIOIUMI KOMIETEHIIUSIMMU:

KO,Z[ HHJAUKATOpa I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIINN

[1K-1 CnocoGeH NpoBOAUTH KOHCTPYKTOPCKHE M pacdeTHble padoThl MO MPOEKTUPOBAHHIO
ABTOMATHU3MPOBAHHBIX MPOU3BOICTB B MAIIMHOCTPOCHUH

[K-1.1 BoInonHseT KOHCTPYKTOPCKHE M pacyeTHbIe pabOThl MO MPOESKTHPOBAHUIO
aBTOMATHU3MPOBAHHBIX IPOU3BOJICTB B MAIIMHOCTPOECHUN




4. CTPpyKTYypa, 00bEM M coiepkaHue TUCUUTILITUHBI (MOLYJIs1)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. yacoB, B TOM

YqHUCIIe:

— KOHTaKTHas paboTa — 73,9 akaJl. yacos:

— ayIUTOpHAs — 72 aKaj. 4acoB;

— BHeayautopHas — 1,9 akan. 4acos;

— camocrosTenbHas pabora — 70,1 akas. yacos;

— B (hopMe mpaKkTUyecKoi moaAroToBky — 0 akaj. vac;

dDopMa arrecraguu - 3a4cT

AynuropHas g s
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@) 2 5 paboThI TIPOMEKYTOYHOM
Tlex. mab. | MpaKT. =9 aTTeCcTaluu
3aH. 3aH. | QO &
1.
1.1 Bsenenue. OCHOBHEBIE
HOHATHSA U ONPE/CIICHYS 110
CHCTeMaM THAPOIPHBOJA
METaJUTyprHYEeCKUX n3ydeHune
mammH.  Knaccudukarms Mmarepuana,
TUAPONPUBOJIOB MIOJTOTOBKA K VYerHblit onpoc,
METALTYPTUUECKHX MAITH. 6 2 2 12 n1abopaTopHOMY crada MK-1.1
Crnenuduka npUMEHEHUS 3a1aHHIo, 11abopaTopHOit
TIPUBOJIOB BBITIOJTHCHHUE paboTh
METaJUTYPTUYECKUX MalInH KOHTPOJIb-HOH
u TEXHOJIOTHYECKUX paboTs
komiiekcoB. Hasnauenue
TIPUBOJIOB
METaJLTYPTUUECKHX
1.2 Hacocel W HacocHbIE n3yveHue
YCTaHOBKH HPHBOJOB Marepuana,
METaJLTYPTUUECKHX MIOJTOTOBKA K Craua
MamuH. [ 'mapaBiudeckue 6 4 4 12 nabopaTopHOMY HaGopaTopHofi K-1.1
IWIMHAPEL ¥ MOTOpeI| 4 3a1aHHIo, pabots! '
IIPpHUBOJOB BBIIIOJIHCHHUEC
METaJLTYPTUUECKHX KOHTPOJIb-HOH
MaIIHH. paboThI
1.3 Ammaparypa
TUIPOIIPUBOIOB
METaJLTYPTUUECKHX
MallvH. TUAPOIEPENAYn C A,
JPOCCETBHBIM varepuana,
peryIHpOBaHUEM, c Cnaua
MOJrOTOBKA K .
MAaIlMHHBIM nabopatopHoi
pETYIUPOBAaHUEM, 6 4 4 12 MPAKTHICCKOMY paboTsbl, mpoBepKa [K-1.1
OCHOBHBIE HEPIeTUYECKHE B;anléilfg;de KOHTPOJIbHOU
COOTHOIIICHHSI M BHEIIHHE KOHTPOE-HOFi paboThI
XapaKTEPUCTUKH, paGoTHI
METOIMKa  pacdyera U
MPOEKTHPOBAHNS
THApoIIepeay;
COCTaBJICHHE CXeM




U3yueHHe

Mmarepuana,
14 Meroguka pacueTa MOJITOTOBKA K Craua
THIPABIMYECKAX  CHCTEM MIPaKTHIECKOM .
o 6 4 4 12 p y MIPAKTUYECKOM IK-1.1
METAJLTYPTUUECKHX 3aHATHIO,
paboTbI
MaIIKH. BBITIOJIHEHHE
KOHTPOJIb-HOM
paboThI
n3yvdeHue
15 IIpoekTupoBaHue i
Mmarepuana,
CHCTEM  THUAPABIMYCCKUX
MIOJTOTOBKA K
npuBogoB.  CocraBneHue Cnaua
nabopaTopHOMY N
cXeM THJPaBIUYECKUX 6 2 12 SAAHIIO nabopaTopHO’ MK-1.1
MIPUBOJIOB ’ padoThI
BBITIOJTHEHHE
METaJUTYPTUUSCKHX .
KOHTPOJIb-HOH
MallxH.
paboThI
1.6 OcHOBHBIE  CXEMBI U3y4YCHHE
TUZIPOIIPUBOJIOB MarepHaa.
NPOTIPUBOA P ) Craua
METaJLTYPTUUECKHX MIOJTOTOBKA K .
MalluH Cucremsl 1a00paTOpPHOM naGoparoproii
) 6 2 4 10,1 PATOPHOMY pa-00Tkl, IpoBEpKa MK-1.1
YIIpaBIeHUS 3a1aHHIo, 9
KOHTPOJIBHON
THIPaBIMYECKUMH BBITIOJTHEHNE AGOTI
MPUBOIAMH KOHTPOJIb-HOH p
METAUTYPTUUECKUX MaIlIuH paboTHI
Hroro no pasneny 36 18 18 70,1
Hroro 3a cemectp 36 18 18 70,1 3a4éT
Hroro no pucuumumge 36 18 18 70,1 3a4er




5 Oo6pa3zoBarejibHbIe TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX  BHJOB  y4eOHOM paboTBl B KaudecTBe
00pa30BaTeNIbHBIX TEXHOJIOT U B IIpenogaBaHuy AMCUUIUINHBI «I[poekTupoBaHne cucTeM ruipo-
U THEBMOIPHUBOAA» HCIIOJIB3YIOTCS TPAJAULMOHHAS, WH(POPMALMOHHO-KOMMYHUKAIIMOHHAS
00pa3oBaTelIbHbIE TEXHOIOTHH.

1. TpagunuoHHblE 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTeNLHOrO  Ipolecca, MPEANOAraloly0 MpsAMYI  TPAHCISLMIO 3HAaHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesTeIbHOCTh CTYJAEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PEIPOLYKTUBHBIN XapaKTep.

®opMbl yueOHBIX 3aHATUH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOIMH:

Wudopmanmonnas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TIpenogaBaTers).

IIpakTHyeckoe 3aHATHE, MOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HaBBIKOB I10
IPEJJIOKEHHOMY aJITOPUTMY.

2. UndopmanoHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH — OpraHU3aIHsl
00pa30BaTeNbHOTO IIPOLECCa, OCHOBAHHASI HA IPUMEHEHUH CIEIMATN3UPOBAHHBIX IPOTPAMMHBIX
Cpel U TEXHUYECKHX CPEeICTB paboThl ¢ MHPOpMaLueil.

@opMbI Y4eOHBIX 3aHATHH C MCHOJIB30BAaHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHUM:

Jlexuus-Bu3yanu3anus. — HW3JI0)KEHUE COJIEP)KaHUS CONPOBOXKIACTCS IMpe3eHTaluei
(1emoHCcTpanuel yueOHbIX MaTepualioB, MPEACTABICHHBIX B Pa3JIMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WJTIOCTPATUBHBIX, TpaduUeCcKUX, ayJ10- U BUJEOMAaTEPHATIOB

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM M (OPMHUPOBAHHE OCHOBHBIX
npeJcTaBlIeHud no Kypcy «['MIpo M NHEBMOABTOMAaTHKa» MPOUCXOAUT C HCHOJIb30BAaHUEM
MYJIbTUMEIUIHOTO 000y 10BaHHUS.

Jlnist ipoBeieHUs! IEKIIMOHHBIX 3aHATUI HCIIOJIb3YeTCs MPE3eHTAMOHHOE 000pYy/J0BaHUE
(mpoexTop, IKpaH, HOYTOYK).

Jlisi BBIOJTHEHMS J1a00paTOPHBIX PabOT MCIOJIB3YETCs JIAOOPATOPHBIA MPAKTUKYM IO
MeXaHMKE KUAKOCTHU U ra3a, KOTOPbIil BKIIIOYaeT B ceOsl:

- yueOHO-HH)KeHepHyto nporpammy Fluid Sim;

- yueOHbIN KoMIuIeKC «I[[HEBMOaBTOMATHKA.

JUisi BBITMOJIHEHUS] CaMOCTOSITENIBHBIX 3aJaHUN CTYJAEHTaM HEoOXOIUM MEepCOHATbHBIHN
KOMITbIOTEp cO cTaHaapTHBIM maketom Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOAMYeCKOe 00ecnevyeHne CaMOCTOATeIbHOM padoThl 00yUYaroLUXCst
IIpencrasneno B npusoxenuu 1.

7 OueHoOYHbIE CPeICTBA VIS IPOBeAeHHUs IPOMeKYTOYHOI aTTecTauuu
[IpencraBneHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE U HHPOPMALIMOHHOE 00ecTiedeHHe JUCHUILIMHBI (MOLYJI51)

a) OcHoBHas1 JIUTEpaTypa:

1. Haropssrii, B.C. CpencTBa aBTOMaTHKH THIPO- U ITHEBMOCHCTEM | yueOHOe mocooue /
B.C. Haropusrnii. — Cankr-IlerepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : anektpoHHbIH // DiekTpoHHO-OMONMOTEeUHas cuctema «Jlamb» : [caiitr]. — URL:
https://e.lanbook.com/book/52612

0) lonoiHUTEIbHAS JIUTEPATYypPAa:


https://e.lanbook.com/book/52612

1. TlponopuioHaIBHBIN THAPOTIPHUBO : TabopaTopHbIi mpakTukyM / E. FO. Marko, 1. M.
Kytnyb6aes, O. P. [Tandpunosa, . I'. Yco ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
snekrpon. omnrt. jguck (CD-ROM). - 3arm. ¢ turyn.  okpanma. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1905 (mata obparuenus: 06.09.2025).
- MakpooOBbeKT. - TeKcT : 35eKTpoHHBIH. - CBeaeHus qocTynHbI Takke Ha CD-ROM.

2. Toumnkun, B. B. IIpoexktupoBaHHE D3JIEMEHTOB METAJUTYPrHUYECKUX MAIIMH U
obopynoBanus : yueoHoe nmocodue / B. B. Tounnkun, O. A. ®unatoBa ; MI'TVY. - Marautoropck
: MI'TY, 2017. - 1 snektpon. ont. guck (CD-ROM). - 3arn. ¢ Tturyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1853 (marta obparuenus: 17.10.2025).
- MakpooObeKT. - TeKCT : aeKTpoHHBIN. - CBefeHus JocTynHbI Takke Ha CD-ROM.

3. Tounnkun B.B., ®unaroB A.M., Bano C.A., UnueneB H.A., Kombra A.Jl., Barun
B.C. UccnenoBanue pabOThl U XapaKTEPUCTHK JIEMEHTOB T'HIPONPHUBOAA METAJUTYPrHYECKHX
MamuH: y4e0. mocodue. Maruutoropck: M3m-Bo MarHutoropck. roc. TexH. yH-ta um. [.U.
Hocoga, 2014. - 207 c. (momymeno YMO mo oOpa3oBaHuio B 001aCTH Me-TaJUTYPTUU B KAUeCTBE
yueOHOro TMocoOusi i CTYJEHTOB BBICHIMX Yy4YeOHBIX 3aBEACHHM, O0Oydalomuxcs Mo
cnenuanbHOCTH «MeTamTyprudeckue MamuHbl 1 obopynoBanue»). ISBN 978-5-9967-0451-4.
HarmmonanpHas uH(MOpMalMOHHO-aHAIUTHYECKAasT cucTeMa — PoccHMiickuil MHAEKC HaydyHOTrO
nutupoBanus (PUHLI). — URL: https://elibrary.ru/item.asp?id=23783134

4. T'mapaBIuvecKuil MPUBOA M CPEICTBA aBTOMATH3AlMU METaJUTyprHUYeCKHX MAIluH:
yueOnuk s By30B / Unuene H.A., Tounnkun B.B., Hedenor A.B., backos C.H.: HoBotpouiixk,
H® HUTY «MHUCuCy, 2017. - 198 c. (PexkomenaoBaHo Y4eOHO-METOIUICCKUM O00bCTMHECHHUEM
By30B 10 O0O0pa3oBaHWIO B 00JacTM MeETALIyprud B KadectBe ydeOnuka). ISBN
978-5-903472-29-1.

5. l'uapaBaudeckoe 000PyI0BaHHE METALTYPTHICCKHUX MTPEANPUATHIA: yaeOHuK / BroBun
K.H., Tounnkun B.B., YnueneB H.A. Marautoropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta
um. ["1. Hocoga, 2016. - 299 c. (nomymeHo Y4eOHO-METOANYECKUM OOBbETUHEHHEM BY30B 110
00pa30oBaHMIO B 00JIACTH METaJUTypruu B KauecTBe y4yeOHMKa, 00yJaroIUXCs MO HAMPaBICHUIO
Mertamnyprus). ISBN 978-5-9967-0806-2.

B) MeroauyecKkue yKa3aHus:

1. OcHOBBI PYHKIIMOHUPOBAHUS THAPO- U AMEKTPONPUBOOB : npakTukym / B. C. Barus,
A. M. ®unaros, A. JI. Konbra [u ap.]. - Marautoropck : MI'TY, 2014. - 190 c. : un., Ta6mn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3778 (mara obparenus: 05.09.2025).
- MakpooOBbeKT. - TEeKCT : 31eKTPOHHBIH. .

2. OcHOBBl (PYHKIMOHHPOBAHUS THAPABINYECKUX CHCTEM METAJUTyPrHYECKOTO
o0opyno-Banus. JJabopaTopHbIif MPaKTUKYM MO THAPONPUBOLY M TuapoaBTomaruke [Tekct] :
yueOHoe nocobue / B. B. Tounnkun, A. M. ®unatos, B. JI. 3anopoxusiii u 1p.; HoBo-Tpourk.
¢un. Mock. roc. uH-Ta cTajei u ciiaBoB (TexHonorud. yH-1a); MI'TY. - Mar-autoropck: [0. u.],
2009. - 105 c. : cxemsl, TaOI.

3. l'unpomexanuka : npaktukym / A. JI. Konsra, B. C. Barun, A. U. Kypoukun, b. M.
['a6bacos ; MI'TV. - [2-¢ u3n., moarot. rmo ned. usa. 2017 r.]. - Marautoropck : MI'TVY, 2018. -1
anekTpoH. ont. jguck (CD-ROM). - 3arm. ¢ Turyn. o9kpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2013 (mata obparuenus: 02.04.2025).
- MakpooObeKT. - TeKCT : aeKTpoHHBIN. - CBefeHus AocTynHbI Takke Ha CD-ROM.

r) [IporpammHoe o0ecnieuenne u UHTepHeT-pecypceb:


https://host.megaprolib.net/MP0109/Download/MObject/1905
https://host.megaprolib.net/MP0109/Download/MObject/1853
https://elibrary.ru/item.asp?id=23783134
https://host.megaprolib.net/MP0109/Download/MObject/3778
https://host.megaprolib.net/MP0109/Download/MObject/2013

IIporpammHoe o0ecnievyenmne

HaumenoBanue

10 Ne norosopa

Cpok 1ecTBUS JIULICH3UU

MS Office 2007

. Ne 135 or 17.09.2007
Professional
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0CCCPOUHO

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

0OeCcCpovYHO

ONEKTPOHHBIE
IJIAKATHI 1O

JUCLIUILINHE K-278-11 ot 15.07.2011
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9 MaTepuajibHO-TEXHHYECKOE o0ecrnedeHne T CIUILINHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCIUITIIIMHBI BKJIFOYACT:




B cooTBeTCTBHY ¢ Y4€OHBIM TUTAHOM MO AUCIUILTMHE TPEAYCMOTPEHBI CIICAYIOINE B IbI
3QHSITHIA: JICKIIUH, TPAKTHYECKHUE 3aHATHS, CAMOCTOATEIbHAs paboTa, KOHCYIbTAINH, 3a4eT.

VYyeOHbIC ayTUTOPUH IS POBEJICHUS 3aHATHIA JIeKITnoHHOoTro Tuma (aya. 404, 308, 287,
297):

- MyJIbTUMEIMITHBIC CPEICTBA XPAHEHUSI, IEpeauu U MPEICTaBICHUS HH()OPMAIIHH.

Y4eOHble ayIUTOPUU JJIs1 TPOBEACHUS 3aHATHH JUTsl POBEICHUS TPAKTHYSCKUX 3aHATUI
(ayn. 404, 308, 287, 297):

- MyJIbTUMENIHBIC CPEACTBA XPAHEHUS, IEPEIAYH U MIPEICTABICHHS NH()OPMAIINK;

- I0CKa, MYJIbTUMETUIHBII TPOEKTOP, SIKPaH.

Y4eOHble ayIUTOPUN I TIPOBECHUS TPYIOBBIX U HHIUBUIYaTbHBIX KOHCYJIBTALIUN,
TEKYIIEr0 KOHTPOJIS M IPOMEXKYTOoUHOM arrectanuu (aya. 404, 308, 287, 297)

- MyJIbTUMEANIHBIC CPEACTBA XPAHEHUS, IEPEAAYH U IIPEICTABICHHS NH()OPMAIINH;

- I0CKa, MYJIbTUMETUIHBII TPOEKTOP, SIKPaH.

[TomereHus 17151 CaMOCTOSATENBbHOM paboThl oOyuaromuxcs (aya. 407a, 372):

- IepcoHabHbIE KOMITbIOTEPHI ¢ makeToM MS Office, BbIX00M B HHTEPHET U € AOCTYIIOM
B 2JICKTPOHHYIO 00Pa30BaTEIbHYIO CPEIy YHUBEPCHUTETA.

[Tomenienuss Juis XpaHEeHUS W NPOPUIAKTUYECKOTO OOCIYKUBaHHUS  y4eOHOTro
000pyI0BaHUSA:

- CTeJUIAXKH JUISi XPaHEHWsS y4eOHO-HArJSIIHBIX TOCOOMH W y4eOHO-METOIMYECKON
JIOKyMEHTAITUH.



MMPUJIOKEHHUE 1
Y4eOHO-MeTOIHYeCKOe 0DecTiedeHHe CAMOCTOATeIbHOI PadoThI CTY/IEHTOB

[IpumMepHbIe 321aHUA HA JIA0OPATOPHBIX 3aHATHAX
Pa3zpaboraTe ruapaBiIndeckyio (MMHEBMATUYECKYI0) CHUCTEMY YIPABIICHUS LHIUHAPOM

OJIHOCTOPOHHETO JACHCTBUS.  YTNpaBICHHE HENPsIMOE, C HCIIOJIb30BAHUEM POJIUKOB.
[Ipunoxennas macca rpysa 20 xr.

PazpaboraTh 3JIEKTPUUECKYIO  CHUCTEMY YIpPaBJICHHUS IWIMHIPOM OJHOCTOPOHHETO
nercrBus. [Ipunoxennas macca rpysza 50 kr. [IpegycMoTpeTh peryiupoBaHue CKOPOCTH
npsAMoro xoja mroka. Ilpu moctrkeHun naBiieHHs B mopiiHeBoM mosioctu 4,5 Mlla,
JOJKHA 3aropeThCsi CHUrHalbHasg Jjamnodka. [IpencraBuTe rpaduk mnepeMenieHui
Harpy3ku, ckopocrei mroka ['1l.

Pa3paboTraTh 31EeKTpHUECKYIO CHCTEMY YIIPABJICHUS IIWIUIPOM JIBYCTOPOHHETO JCHCTBUS,
C yIpaBJICHHEM OT 4/2 pactpeeuTeNs ¢ 3ISKTPOMAarHUTHBIM YIIPaBJICHUEM 0€3 TIPYKUH
(c pyunbiM nyonmupoBanueM). [IpencraButh rpaduk mepeMenieHnii 1 CKOPOCTeH MIToKa
',

Pazpaborate cuctemy ympaieHus uisi nociieoBaTesnbHo padoTel AByXx ['Ll. Bropoi
I'L] BeIABUTAETCS MOCE MOJHOrO BhIABHKEHMS mnepBoro 'Ll m nqocTrkeHus AaBieHUs B
nepBoM 'Ll naBnenus 4 Mlla. IlpenycmotpeTs qpoccenbHOE peryaupoBaHue CKOPOCTH,
perynupoBanue AaBieHus Bo BTopoM ['L] Ha paGouem xoze.

IIpumepHbIe 321aHUS HA IPAKTHYECKHUX 3AHATUIX

IToctpouts mporpamme FluidSim snekTporuapaBinvecKie CXeMbl.

BJICKTPOFHIIPZIBHI/I‘{CCKaﬂ cxeMa ¢ IPUMECHCHUEM U3 BIOHKIIUH

Jliist 3arpy3Ku U BBITPY3KH JeTalieli 1Beph KOTJIa JO/DKHA OBITh OTKPBITA Ha KOPOTKOE BpeMs. s

OTKPBITHUSA U 3aKPBITUSA ABCPU CITYIKUT ,I[ByXCTOpOHHI/Iﬁ HWJINHAD. anaBJIeHHe OUJINHAPOM BO3MOXHO,

Kak C MOMOUIBIO PYYHOM KHOIIKH, TaK U OT HO>KHOU nenanu. [Tocne okoHYaHus BO3AEHCTBUS Ha

COOTBeTCTBy}OH_IyIO KHOHKy NJIA 11eJajib LII/IJ'II/IH,Z[p JOJIDKEH COBepH_II/ITL O6paTHLII\/'I Xoa u 3aKpBITI> ,Z[Bepb
KoOTJa.
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DJIEKTPOrHApPaBIHYECKasl CXeMa C IPUMEHEHHEeM JIOTHYEeCKOi (PYHKIHH
«uckiaodenHoe «MJIN» B cxeme (pynkuuss HE WIIN)»

s1[s2|k1| v 81— =1 —ky 1 T,
ofolo 52— | s1f-
~[Tel1 111 j —|4
| ENEHERI Byneso ypagHeHWa EEE""“

1 1 0 - - 1
K1=(51~ 52)(S1~ 52)
s1
§1 1 o |S1782
s2—e
21 —K1
1 s2 | & ’S1A§2

jﬁ
A ]a—l
Q w[7] 1 {

;
! A
T ©

1 QJICKTPHUYCCKAA CXEMa C NNEPCKIIOYAOIMMMHA KOHTAKTaMH (CaMOCTOHTCJ’ILHO)
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2 SJICKTPHUYCCKAad CXEMa C HOpMAJIbHO Pa3OMKHYTBIMH KOHTAKTaMHU
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3. Cucrema ynpasJieHHs OCJI€A0BATEIbHOCTHIO JCHCTBUH MO JABJIEHUIO U IIyTH
Iar 1

3amonHuTe QYHKIHOHATBHYIO TuarpamMmy. [loMHHTE, 9TO yCIIOBHS 3aIycKa 3a1aHbl B OTTMCAHUH
npobiemel. O003HaYbTE KOHEUHBIH BBIKIIIOYATENb, KOTOPBI KOHTPOJIMPYET KpaiiHee BepXHee MOJI0KECHUE
mToka Kak S1 u S2 s KpailHero HIKHETo TTOJI0KEHHS.

PyHKUMOHaNbHAA gMarpamma
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Ilar 2. H306pa3nTe ruipaBINYEcKYyI0 CXeMY

* Jlyis1 ynpaBiieHuUs TUAPABINYECKUM LWIMHAPOM NPUMEHHUTE 4/2 31eKTPOMAarHUTHBIN paclpelesuTeNb ¢
NPY>KUHHBIM BO3BPATOM.

* [ToHmwkeHne CKOPOCTH AOJIDKHO MMPOU3BOAUTHCA MJIA TOTOKA, TCKYHICTO B ,Z[pOCCeJII/Ip}IIOIIII/Iﬁ KJjialiaH, a HE
AJId TOTOKA, TCKYIICTrO U3 HETO.

® HOMHI/ITe, YTO BEC 3alpeCCOBOYHOIO HpI/ICHOCO6J'IeHI/I$I CO34acT paCTATUBAOUIYI0 CUJIY Ha INTOKE.

* [TonoxeHrne KOHEYHOTO BBIKJIFOYATENSI HA CXeMe 0003HaYaeTCs BEPTHKAIBHON 4epToii (|).
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Hlar 3.A300pa3ure 3/1eKTPUYECKYI0 CXeMY

Tlosoxxenust pene:

peiaec K1 Bkiro4eHo: pacrnpeacanTeyib NCPCKIOYCH, IITOK BEIABUTACTCH,

peiaec K2 BKIIOYEHO: IIITOK B KpaﬁHCM BTAHYTOM IIOJIOKCHUMU,

perne K3 BKIIOYEHO: MPEBHIICHUE TaBICHUS,

pene K4 BKIIFOYEHO: ITOK BTSTHBAETCS
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S0 = MABHLIA BLKNKYATENL 54 = KHONKE NoOTeepxasHuR
51/82 = KkoHEYHRIA BRIKMIOYATEN: B1 = pena QaBNeHWA
53 = kHonxka MYCK

IIpumepHoe 3ajaHNe HA KOHTPOJIBLHYIO padoTy

BrInonHUTE CHHTE3 TIHEBMATHYECKON CHUCTEMBI YIIpaBJICHUS U BHGKTpOpeHCﬁHOﬁ CHUCTCMBI
ynpaBJ’IeHI/IH.HpeI{}/CMOTpeTL MCXAaHUYCCKOC TOPMO3HOC YCTpOﬁCTBO IJIg TallICHUA CKOPOCTH B

KOHIIC XO0[da ITHECBMOIIUIINHAPA E.
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A B C D E
Yeunue, H 300 600 400 400 600
Xoa, M 0.07 0.35 0.45 0.4 0.6
1 2 3 4 5 67 8 9 10 11 12 13=1 ,
A |
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C | !
\ . :
D L
E \
HpH CHUHTE3C CUCTCMBbI YIIPABJICHUS:
1. IMpeaycMoTpeTh BO3MOXKHOCTh BMEIIIATENILCTBO OIMEPATOpa B PabOTy CHUCTEMBI B JII0OOMH
MOMCHT BpeMeHI/I.
2. [MpenycMoTpeTh OJIOKUPOBKY CUCTEMBI YIIPABICHHS B ClTydae BO3JACUCTBHS HA JaTYUKH C

BBIXOJAHBIMH CUTHAJIaMHU zZ1 u z2.



MNPUJIIOXKXEHUE 2
OueHoYHBIE CpPeICTBA /s NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA /IJIsl IPOBEACHUS MPOMEKYTOUYHOM aTTeCTAIlUN:

Koxa unnukaropa WNHpukaTop JOCTHKEHUS] KOMIIETEHIIMU Onenounble CpeAcTBa

[1K-1: CriocobeH npoBOUTh KOHCTPYKTOPCKUE M pacueTHbIE pabOThI MO MPOSKTUPOBAHUIO THOKUX MPOU3BOJACTBEHHBIX CUCTEM B
MaITUHOCTPOEHUHU

TIK-1.1: BrImomHseT KOHCTPYKTOPCKHE U pacueTHBIE paOOTHI Ilepeuens meopemuueckux 60npocos K 3auemy:
0 MPOSKTUPOBAHUIO THOKUX MPOU3BOICTBCHHBIX
Knaccudukamms ruiponnpuBoI0B ¢ MTPOMOPIIHOHATBHEIM YIIPABICHHEM.
JocTtonHcTBa M HEAOCTATKU THAPOIPUBOIA C TIPOMIOPIIUOHATBHBIM YIIPABICHUCM.
YcnoBHbIe 0003HAYCHHUS B TUAPOIPUBOIAX C  MPOMOPIIMOHAIBHBIM YIPABICHUEM.
CTpyKTypa rUAPONPUBOJA C HPONOPLHUOHAIBHBIM YIPABICHUEM.
I'mapopacnpenenureny ¢ MPONOPIMOHAIBHBIM yIIPABICHUEM.
Kiamans! gaBjieHust ¢ MpOMOPIIMOHATIEHEIM YITPaBICHUEM.

[IpenoxpaHuTeNbHbIE KIAMAHbl € OPONOPLHUOHAIBHBIM YIIPABICHUEM.
[ToTouHble KIanaHbl ¢ IPONOPLUUOHAIBHBIM YIIPABICHUEM.
[TpubGopbl KOHTPOJISI TUAPOIIPUBOIA C TPOMOPIIUOHATBHBIM YIIPABJICHUEM.
0. DneKTpOHHBIE YCHITUTEIH.
1. DneKTporuIpaBINnIecKe yCUIUTEIH.
OCHOBHBIE TTOJOXKEHUS IO CHCTEMaM THAPABINYECKOTO TIPHUBOIA
METaJUTyPTHUECKUX MAIIIHH.
DJIEMEHTHI TUAPABINYECKUX CXEM
ITneBMaTHUecKre UCTIONHUTENbHBIE YCTPOMCTBA
PacnpenenurensHas mHEBMaTHYECKas ammaparypa
Perynupyromias nueBMaTH4ecKasi amnmaparypa
Tunoseie cxeMa MHEBMOMNPUBOJOB C LIMKJIOBBIM yIIPABICHUEM
TumnoBsie cxemMa THEBMOTIPUBOIOB C IMO3UIIMOHHBIM YIIPaBICHUEM
DJIEMEHTHI 3JEKTPOTUAPABINYECKUX U DICKTPOIHEBMATHUECKUX CXEM
YcrpoiicTBa BBOZIa HH)OPMAITUH B AIEKTPOTUAPABINYECKUX H

CUCTCM B MAllIMHOCTPOCHUN

PRBROONOR~WDNE

NookrwbhEDN




Kon nnnukaropa

I/IHHI/IKaTOp JOCTUKCHUS KOMIICTCHIIMHN

OneHouHble CpeacTBa

OJICKTPOIMHEBMATHYECCKHUX CXEMax.

8.  VYcrpoiicTBa nmpeoOpa3zoBaHus 1 00pabOTKH HHPOPMALUH .
9. VYcrpoiicTBa mpeoOpazoBaHus B AIEKTPOTUAPABIMUCCKUX U
ANEKTPOITTHEBMATHIECKH
X cxemax SCKM3 YCTAaHOBKMU
10. Cunres

MHOTOTaKTHBIX .
CHCTEM YIIPaBJICHUS '

11. TlpumeHeHue KIanaHa
BBIJICPKKH BPEMEHH

12. OcHoBHBIE
HIOJIO’KEHUS aNreopsl
JIOTUKH

13.

Ilpakmuueckoe
3a0anue Remngep
Cocmasumu

NPUHYUNUATBHYTO 2UOPABTUYECKYVIO CXeMY NO 3a0aHUIO:

Jiist 3arpy3Ku U BBITPY3KHU JeTallel ABepb KOTa I0JDKHA OBITh OTKPBITA HA KOPOTKOE BPEMSl.
J71s OTKPBITHS U 3aKPBITHS IBEPH CIY>KUT JIBYXCTOPOHHUHN IIMITUHAP. YTIpaBleHUE
LWIMHIPOM BO3MOYXHO KaK C IIOMOIIBIO0 PYYHOI KHOIIKH, TaK M OT HOKHOM nepanu. Ilocne
OKOHYaHMsI BO3JICHCTBHSI HA COOTBETCTBYIOIIYIO KHONKY WJIM NEAAD [WINHADP TOJIKEH
COBEPIIUTH OOPATHBIM X0 U 3aKPbITh ABEPH KOTJIA.

OcHOBHBIC TPEOOBAHMS 110 THAPOTIPUBOLY:

ILHSI TOTO, YTOOBI IIPpU 3aKPBITHUH ABCPb KOTJIa HC yAapsAI1aChb, HY?>KHO €€ Ha KOPOTKOM




Kon nnnukaropa

I/IHJJI/IKaTOp JOCTUKCHUS KOMIICTCHIIMHN

OneHouHble CpeacTBa

pPAacCTOSTHUU OT MOJIHOTO 3aKPBITHS 3aTOPMO3UTb.
* TopMOKEeHHE MOKHO OCYIIIECTBUTH C TIOMOIIBIO JeMIidepa (CM. 3CKH3 YCTAaHOBKH).

* MOHO HCIIOIB30BaTh LWIMHAP C PErYIUPYEMbIM AeMII(UPOBaHUEM B KOHIIE X0OAa.

IIpumepHoe 3a1aHHE HA KOHTPOJILHYIO padoTy

BbINOMHUTE CUHTE3 MHEBMATUYECKOM CUCTEMBI YIIPaBICHUS U
ANEKTpOpeNeHON cucTeMbl yrpasieHus. [IperycMoTpeTs Mexanuueckoe
TOPMO3HO€ YCTPOMCTBO JJIs rallleHusi CKOPOCTH B KOHIIE X0/a MHeBMoLmiInHpa E.
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Kon nnnukaropa

I/IHJJI/IKaTOp JOCTUKCHUS KOMIICTCHIIMHN

OneHouHble CpeacTBa

A B C D E
Veumue, H 300 600 400 400 600
Xom, M 0.07 0.35 0.45 0.4 0.6
1 2 3 4 5 6 7 8 10 11 12 13=1 ,
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IIpu cuHTE3€ CUCTEMBI YIIPABJICHHUS:
3. IIpeaycMOTPETh  BO3MOXKHOCTH BMENIATENLCTBO OIlEpaTopa B paboTy
CHUCTEMBI B JII000H MOMEHT BpEMEHH.
4. [IpenycMoTpeTs OIOKHPOBKY CHCTEMBI YIIPABICHHS B CIIydae BO3AEHCTBHS

Ha JaTYHUKH C BBIXOAHBIMH CUTI'HaJIaMU z1 u z2.




Kon nnnukaropa

I/IHJII/IKaTOp JOCTUKCHUS KOMIICTCHIIMHN

OneHouHble CpeacTBa




0) Ilopsinox mpoBexeHusI MPOMEKYTOUHOI aTTeCcTal[UM, OKA3aTeJIH U KPUTEPUHU
OLlEHUBAHMSA:

HpOMe)I(YTO‘{HaH aTTeCTauysd 110 JUCHUIIIINHE «IIpoekTHpOBaHUe CUCTeM T'HAPO- H IIHEBMONPUBOAa») BKIIFOYACT
TCOPETUYCCKUEC BOIIPOCHI, IMO3BOJJIAKOIINEC OLCHUTL YPOBCHL YCBOCHUA O6y‘laIOIIII/IMI/IC$l 3HaHHI>'I, u
MPAKTUYCCKUC 3aaHNsd, BBIABIAIOIINC CTCIICHD C(bOpMHpOBaHHOCTI/I YMGHI/Iﬁ u BJ'IaI[eHHfI, IIPOBOJUTCA B
(bOpMC 3a4€Ta U caauu KOHTpOJ‘II;HOfI pa60TI)I.

3adeT 1Mo MaHHOW AUCIUIUIMHE MPOBOJUTCS B YCTHOH (hopMe, BKIIFOUAEeT | TeOpeTHIeCKUid BOTIPOC U
OJIHO MPAKTHUYECKOE 3a/1aHueE.

Iloxazamenu u Kpumepuu ouenueanusn zauema:

«3a4TeHO» - BBICTABIISICTCS IIpH yCJIOBUH, €CJIN CTYACHT ITOKA3bIBACT XOPOIIHE 3HAHUA y‘I66HOFO
Marcpualia 1o TeMaM Kypca, 3HaCT 3JICMCHTLI, OITMCAHUEC pa6OTbI CUCTEM IT'UAPO-ITHCBMOABTOMATUKH,
YMECT COCTABJIATH MPUHIUIIUAIIBHBIC THAPABIINYCCKUC U JICKTPUICCKUEC CXCMBI. HpI/I 9TOM CTYACHT
JIOTUYHO U NTOCJIEAOBATEIIBHO U3JIara€T MaT€pHrall, paCKpbIBa€T CMBICJI BOIIpOCa, AacT
YAOBJICTBOPUTEIBbHBIE OTBETHI HA JOIIOJIHUTCIIbHBIC BOIIPOCHI.

«He 3a4TeHO» - BBICTABIISIETCA IIPH YCIOBHH, €CIIN CTYACHT BIAJIEET OTPHIBOYHBIMYU 3HAHUSMH IO
T€MaM Kypca, JaeT HEIOJIHBIE OTBETHI Ha BOIPOCHI U3 OCHOBHOM JIMTEPATYPHI, PEKOMEHI0BAHHOM K



