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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Iensamu ocBoeHus quctMIMHbl «IIpoekTHpoBaHUE CUCTEM TMAPO- U THEBMOIPUBOIA»
SIBIISTFOTCSL:

1. ®opmupoBaHuE y CTYIEHTOB CHUCTEMbI 3HAaHUI MO IpobiieMaM MPOEKTUPOBAHUS
CHCTEM I'HJIPaBIMYECKOTO U MHEBMATUYECKHUX ITPHUBOOB MAIIIHH.

2. OsnazeHue OCHOBHBIMH IPUHLMIAMHM  IIOCTPOCHUS  TUAPABINYECKHX U
MHEBMATUYECKUX CXEM Il PEIHICHUS KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJIOTMYECKHX H
9KCIULYaTallMOHHBIX 3a/1a4, CBA3aHHBIX C CHUCTEMaMHU THPABIMYECKOIO W ITHEBMAaTHYECKOTO
MPUBO/IOB B TEXHOJIOTMYECKUX MAIIMHAX.

3. ®opmHpoBaHUE 3HAHMHM IO BBIOOPY HOBBIX 3((EKTUBHBIX CHCTEM THUAPO- U
THEBMOIIPHUBO/IOB.

4. IlpuoOpereHue HaBBIKOB pELIEHHUA NPAKTUYECKUX 3a4ad [0 pacyery H
KOHCTPYHUPOBAHHIO CHCTEM I'HIPABINYECKUAX U THEBMATUYECKUX MTPUBOJIOB.

5. OsnaseHue JOCTaTOYHBIM YPOBHEM IpPO(ECCHOHAIBHBIX KOMIETEHUUH B
coorBercTBUM ¢ TpeboBanusMu PI'OC BO mno wnampasienuto 15.03.02 Texnomormueckue
MallluHbl U 000pYA0BaHHUE.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

HucuuruinHa [IpoexkTupoBaHMe cHCTEM THAPO- W IHEBMOINPHUBOJA BXOJUT B YacCTb
yueOHOro 1miaHa GopMUPYEMYIO YHaCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUH 00pa30BaTeIbHOMN
POTrpaMMBlI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJCHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

ConpoTHBiIEeHHE MaTEpHAIIOB

dusuka

OCHOBBI THAPO- M THEBMOINIPUBOAA METAJUTYPrUYECKOr0 000pyA0BaHUS

3HaHus (YMEHUS, BJaJIeHus), MOJTYYeHHbIE IPU U3YyYEeHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

Mertannypruyeckre noabeMHO-TPAHCIIOPTHBIE MAILTUHBI

Mexannueckoe 000py10BaHNE METAUTYPrHUYE€CKUX 3aBO/IOB

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alI1MTa BHITYCKHON KBATM(PUKAMOHHOMN paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbrare ocBoeHMs IUCHMIUIMHBI (Moayis) «IIpoekTupoBaHHMe CHUCTEM THIpO- U
ITHEBMOIIPHUBO/1a» 00YYarOIUICS JOKEH 001aaTh CIEAYIOIIUMHI KOMIIETEHIUSMMU:

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

[1K-1 CnocoGeH NpoBOAUTH KOHCTPYKTOPCKHE M pacyeTHbIE pabOThl MO MPOEKTUPOBAHUIO
THOKHMX IPOM3BOJICTBEHHBIX CUCTEM B MAIIMHOCTPOCHUHU

[K-1.1 BeInonHseT KOHCTPYKTOPCKUE U pacyeTHble paboThl MO MPOEKTUPOBAHHIO
rMOKHUX MPOU3BOICTBEHHBIX CUCTEM B MAILIMHOCTPOECHUH




4. CTpykKTypa, 00bEéM U coaep:KkaHue AUCHUIIMHBI (MOAYJISA)
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 npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCcTalMu - 3a4ET

AynuropHas 3 =
o | xourakTHAS pabota E 3 ®dopma TeKyILero
Pa3nen/ Tema % (B axaz. acax) E E‘ Bz o KOHTPOIL Kon
R — : g O | camocrosTenbHoft | yerieBaeMocTH 1 KOMITETEHIIHH
@) 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakrt. | 3 3
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1.
1.1 Bsenenue. OCHOBHEBIE
MOHATHS W ONpENeNICHUs
o cucTeMam
THIPOTIPUBOA n3ydeHune
METaJLTYPTUUECKHX Mmarepuana,
MmammH.  Knaccudukarus MOATOTOBKA K YcrHsIl ompoc,
THIPOIIPUBOIOB 6 2 2 12 1a00paTOpHOMY crada K-1.1
METAJUTyPTUYECKUX MaIlIH. 3a1aHHIo, nabopaTopHOH
Crerudurka npuMeHEHUS BBITTOJTHEHUE paboTsl
MIPUBOJIOB KOHTPOJIb-HOH
METALTYPTUUECKUX MAaIllHH padoThl
u TEXHOJIOTHUECKUX
KoMIUTeKkcoB. HasnaueHue
TIPUBOJIOB
1.2 Hacocel W HacocHbIE n3yveHue
YCTaHOBKH MIPUBOJIOB Mmarepuana,
METaJLTYPTUUECKHX MIOJTOTOBKA K Craua
MamuH. [ 'mapaBiudeckue 6 4 4 12 nabopaTopHOMY 1aGopaTopHofi K-1.1
MWIMHAPET W MOTOpEI| 4 3aJJaHHIO, paBoTH ’
MIPUBOJIOB BBITTOJTHEHUE
METaJLTYPTUUECKHX KOHTPOJIb-HOH
MaIIHH. paboThI
1.3 Ammaparypa
THIPOTIPHUBOIOB
METaJLTYPTUUECKHX
MalllMH. THAPOIEpEaaYn C HayeHme
JPOCCETBHBIM varepuana,
peryIHpOBaHUEM, c Cnaua
MOJrOTOBKA K .
MAaIlMHHBIM nabopatopHoi
pETYIUPOBAaHUEM, 6 4 4 12 MPAKTHICCKOMY paboThl, MpoBEpKa [K-1.1
OCHOBHBIE HEPIeTUYECKHE B;anléilfg;de KOHTPOJIbHOU
COOTHOIIICHHSI M BHEIIHHE KOHTPOH-HOM paboThl
XapaKTePHCTHUKH, paoTs:
METOIMKa  pacuyera U
MPOEKTHPOBAHHUS
TUIponepenay;
COCTaBJICHHE CXeM




U3yueHHe

Mmarepuana,
14 Meroauka pacuera MOJITOTOBKA K Craua
THIPABIMYECKAX  CHCTEM MIPaKTHIECKOM .
o 6 4 4 12 p y MIPAKTUYECKOM IK-1.1
METAJLTYPTUUECKHX 3aHATHIO,
paboThI
MaIIKH. BBITIOJIHEHHE
KOHTPOJIb-HOM
paboThI
n3yvdeHue
15 IIpoekTupoBaHue i
Mmarepuana,
CHCTEM  THUAPABIMYCCKUX
MIOJTOTOBKA K
npuBogoB.  CocraBneHue Craua
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
TUAPOIPUBOJIOB 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, .
KOHTPOJIBHON
THIPaBIMYECKUMH BBITIOJTHEHNE AGOTHI
MPUBOIAMH KOHTPOJIb-HOH p
METALTYPTUUECKUX MaIlHH paboTHI
HWroro no pazneny 36 18 18 70,1
Hroro 3a cemectp 36 18 18 70,1 3a4éT
Hroro no aucnumnnuze 36 18 18 70,1 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTebHbIX TEXHOJIOTUH B IPENoAaBaHuM AMCUUIIINHBI «I[poekTrpoBaHue cucTeM rupo-
U IHEBMOIPHUBOAA» HCIIOJIB3YIOTCS TPAaAULMOHHAsA, WH(POPMALMOHHO-KOMMYHUKAIIMOHHAs
00pa3oBaTesibHbIE TEXHOJIOTHH.

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).

[IpakTuueckoe 3aHsTHE, MTOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUN U 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
npejcTaBieHuil Mo Kypcy «['Mapo M NHEBMOABTOMATHKa» IMPOUCXOAMT C HCHOJIb30BAHHUEM
MYJIbTUMEIUIHOTO 000PYI0BaHHUS.

Jlig ipoBeieHus! JIEKIIMOHHBIX 3aHATUN UCIIOJIB3YETCSl MPE3EHTAMOHHOE 000py1I0BaHUE
(IpoekTop, FKpaH, HOYTOYK).

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

- yueOHO-UH)KeHepHYto iporpammy Fluid Sim;

- yueOHbIi KoMIuteke «I[HeBMOaBTOMaTHKAY.

Jljis BBINIOJIHEHUS CAMOCTOATEIbHBIX 3aJlaHUI CTyJeHTaM HEOOXOJUM MEepCOHAIbHbBIN
KOMITBIOTEp co cTanaapTHRIM makeToMm Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecneueHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Haropwsiii, B.C. CpeicTBa aBTOMAaTHKHU THAPO- U ITHEBMOCKHCTEM . ydeOHOe mocodue /
B.C. Haropusrii. — Cankr-IlerepOypr : Jlanb, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : anmekTpoHHBIH // DiekTpoHHO-OMOMMoTeUHas cuctema «Jlamb» : [caiit]. — URL:
https://e.lanbook.com/book/52612

0) lomotHuTeIBLHASI TUTEPaTypa:


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

1. TlpomopumoHanbHBI THUAPONPHUBOA [DIEKTPOHHBIM pecypc] : nmabopaTOpHBII
npaktukym / E. FO. Manko, . M. Kyrtny6aes, 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 . - MakpoOOBEKT.

2. Toumnkun B. B. IIpoekTupoBaHHE 5>JIEMEHTOB METAUIYPrHYECKUX MAaIIuH |
obopynoBanus [DnekTpoHHbIN pecypce] : yueoHoe nmocooue / B. B. Toumnkun, O. A. @unarosa ;
MI'TYVY. - 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. Toumnkun B.B., ®unaroB A.M., MBanoB C.A., UnueneB H.A., Koabsra A.Jl., Barun
B.C. UccnenoBanue paboThl U XapaKTEPUCTUK SJIEMEHTOB T'HAPONPHUBOJA METALTyPrHueCKUX
MamuH: ydeb. mocobue. Marnuroropck: M3a-Bo MarHutoropck. roc. TexH. yH-ta um. [.J.
Hocoga, 2014. - 207 c. (mnonymeno YMO 1o 06pa3oBaHri0 B 00JaCTH METAJUIYPIHMH B KaueCTBE
yu4eOHOro TOCOoOMsS ISl CTYIACHTOB BBICIIMX YYE€OHBIX 3aBEJCHUN, OOYYAIOIIUXCS IO
crenuanbHoOCTH «MeTamutyprudeckue MamuHbl 1 obopynoBanuey»). ISBN 978-5-9967-0451-4.
Hanmonanenast uHQOpMaMOHHO-aHATUTHYECKass CUCTeMa — POCCHIICKHMI WHAEKC HAy4YHOTO
mutupoBanusa (PUHIL). — URL: https://elibrary.ru/item.asp?id=23783134

4. TuapaBIMYeCKUd TPUBOJ U CPEJICTBA aBTOMATH3AINMHA METAJUTYPTHUYCCKUX MAIIHH:
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.

5. l'uapasiuveckoe 000pyI0BaHHE METAUTYPIHUYSCKUX IPEANPUATHIA: yueOHuK / BroBux
K.H., Tounnkun B.B., UnueneB H.A. Maruutoropck: M3a-B0 MarHuToropck. roc. TeXH. yH-Ta
um. ['.1. HocoBa, 2016. - 299 c. (nomymieHo YueOHO-METOIUYECKHUM OOBEIMHEHUEM BY30B IO

00pa30oBaHMIO B 00JaCTH METAUIypru B KadecTBe y4eOHHKA, 00y4arolMXCsl IO HaIPaBJICHUIO
Mertannyprus). ISBN 978-5-9967-0806-2.

B) MeToanyeckne yKazaHus:

1. OcHOBBI (DYHKIIMOHUPOBAHUS THUAPO- U DIEKTPOMPHUBOIOB [DIEKTPOHHBIN pecypc] :
npaktukym / B. C. Barun, A. M. ®unatos, A. JI. Konbra [u ap.]. - Marauroropck : MI'TY, 2014,
- 190 c. : ui., TalJI. - Pexxum JIOCTYyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/11183
58/868.pdf&view=true .- MakpooOBbeKT.

2. OcHOBBI (DYHKIIMOHHPOBAHUS THJAPABIMUYECKAX CHCTEM METALTyPTHYECKOTO
o0opyno-Banus. JlabopaTopHblii TPaKTUKYM MO THUAPONPUBOAY M TuApoaBTOMaTuke [Tekct] :
yueOHoe mocodue / B. B. Tounnkun, A. M. ®unaros, B. JI. 3agopoxHsiii u ap.; HoBoTpowuik.
¢un. Mock. Toc. UH-Ta cTajel u cIaBoB (TexHonorud. yH-1a); MI'TY. - Marauroropck: [0. u.],
2009. - 105 c. : cxeMsl, Ta0II.

3. 'mnpomexanuka [DnekTpoHHBIH pecype] : mpaktukym / A. /1. Komsra, B. C. Barun, A.
U. Kypoukun, b. M. T'a66acos ; MI'TY. - [2-¢ u3a., moaror. mo med. u3n. 2017 r.]. -
Marnurtoropck : MI'TY, 2018. - 1 osnekrpon. ont. auck (CD-ROM). - Pexum mpocryna
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514
288/3466.pdf&view=true - MakpoOOBEKT.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:


https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://elibrary.ru/item.asp?id=23783134
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/868.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/1118358/868.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514288/3466.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514288/3466.pdf&view=true

IIporpammHoe o0ecnieuenne

HanmenoBanue

10 Ne norosopa Cpok aeicTBus JTULIEH3UN
MS Office 2007 |y, 135 o 17.09.2007 GecepouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
O ¢ [-261-17 01 16.03.2017 Gecepoutio
DJIEKTPOHHBIE
IJIAKATHI 110
THACIUIUINHE K-278-11 ot 15.07.2011 OeccpouHO
"T'unpaBnuka u
ruaponpusosa”
ONEeKTPOHHBIE
TIARATBIIO 1K 297-12 ot 11.09.2012 GecepouHo
Kypcy
"I'mapaBianka u
Bpaysep Yandex|cobomHo 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUika

®denepanpHOE roCcyJIapCTBEHHOE
OroxeTHOE yupexkaeHue «DenepanbHblit
HHCTHTYT NPOMBIILIEHHOMN

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

[TouckoBas cucrema Akamemus Google
(Google Scholar)

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

Hanuonanbuas
MH(POPMaAIMOHHO-aHATUTUYECKAS
cucteMma — Poccuiickuii HHAGKC HAyIHOTO

URL: https://elibrary.ru/project risc.asp

OnekTpoHHass  0a3a  HEPUOAMYECKUX
n3naauii East View Information Services,

https://dlib.eastview.com/

Poccuiickas I'ocynapcrBennas
6ubamnoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogques/

DNEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

B cooTBeTcTBHM ¢ yU€OHBIM IUIAHOM MO AUCIUILIMHE IPEAYCMOTPEHBI CIICAYIOIINE BUIbI
3aHATUMN: JIGKIIUU, TPAKTUUYECKHE 3aHATHS, CAMOCTOSATEIbHAsI pa00Ta, KOHCYJIbTALIUH, 3a4eT.

Y4eOHbIe ayAUTOPHH AJIs POBEICHUS 3aHATHIA JIekimoHHoro Tumna (ayn. 404, 308, 287,
297):

- MyJIbTUMEIMHHBIC CPEJICTBA XPAHEHUS, IEpeady U MPEICTABICHUS HHPOPMAITIH.

VY4eOHble ayIUTOPUU IJIs IPOBEACHUS 3aHATHH JUTsl IPOBEICHUS TPAKTHUECKUX 3aHATUI
(ayn. 404, 308, 287, 297):

- MyJBTUMEIUMHBIE CPENICTBA XPAHEHHUS, IEpEAayuu U MpeACTaBlIeHUs HHPOpMaILINH;

- IOCKa, MYJIbTUMEAUMHBINA ITPOEKTOP, SKPaH.

VY4eOHble ayIUTOPUU Ui MIPOBEACHUS TPYIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTALUMU,
TEKYIIETr0 KOHTPOJIS U TPOMEKyTOuHOM arrectanuu (aya. 404, 308, 287, 297)

- MyJBTUMEIUMHBIE CPEJICTBA XPAHEHHUS, IEpEAauu U MPeACTaBlIeHUs HHPOpMaIINH;

- IOCKa, MYJIbTUMEAUMHBIA ITPOEKTOP, KPaH.

ITomereHus st CAaMOCTOSTENBHOM paboThl 00yuaromuxcs (aya. 407a, 372):

- IepCcOHaNIbHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B MHTEPHET U € JOCTYIIOM
B 3JIEKTPOHHYIO 00pa30BaTENbHYIO CPEY YHUBEPCUTETA.

[Tomemennss s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
00opyIoBaHUs:

- CTeUI&XHU JUIA XPaHEHUS Y4eOHO-HATJSAHBIX TOCOOMH U y4eOHO-METOIUYECKOM
JIOKYMEHTAIUH.



MHNPUJIOXEHHUE 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOI pPadoThl CTYJ1CHTOB

Ilpumepnule 3a0anusn na 1a00pamopPHBIX 3AHAMUAX
Pa3zpaboraTe ruapaBiInMueckylo (MMHEBMAaTUYECKYI0) CHUCTEMY YIPABIICHUS LMIUHAPOM

OJIHOCTOPOHHETO JACHCTBUS.  YTNpaBIEHHE HENPSIMOE, C HCIOJIb30BAHUEM POJIUKOB.
[Ipunoxxennas macca rpysa 20 Kr.

PazpaboraTh 3JIEKTPUUECKYIO  CHUCTEMY YIpPaBJICHUS IWIMHAPOM OJHOCTOPOHHETO
nercrBus. [Ipunoxennas macca rpysa 50 kr. [IpeaycMoTpeTs peryiupoBaHue CKOPOCTH
npsAMoro xoja mroka. Ilpu moctvkeHun naBiieHHs B mopiiHeBoM mnosioctu 4,5 Mlla,
JOJKHA 3aropeThCsi CHUTHaNbHasg Jjammnodka. [IpencraBuTe rpaduk mnepeMenieHui
Harpy3ku, ckopoctei mroka ['Ll.

Pa3zpaboTraTh 37E€KTpHUUECKYIO CUCTEMY YIIPABJICHUS IIMIUIPOM JIBYCTOPOHHETO JICHCTBHUS,
C yIpaBJICHHEM OT 4/2 pacupeeuTens ¢ SISKTPOMAarHUTHBIM YIIPaBJICHUEM 0e3 TIPYKHUH
(c pyunbiM nyonmupoBanueM). [IpencraButh rpaduk mepeMenieHnii 1 CKOPOCTeH MToKa
I'L.

Pazpaborate cuctemy ympapiieHus il TociieqoBaTenbHoM padbotel aByx ['Ll. Bropoii
I'L] BeIABUTAETCS MOCE MOJHOIO BhIABMKEHMS mepBoro 'L n qocTrkeHus AaBieHUS B
nepBoM 'Ll naBnenus 4 Mlla. IIpenycmoTpeTs ApoccenbHOE peryaupoBaHUE CKOPOCTH,
perynupoBanue gaBienus Bo Bropom ['L] Ha paboyem xone.

Hpumepnble 3a0anus Ha RPAKMUYUECKUX 3AHAMUAX

IMoctpouts mporpamme FluidSim snekTporuapaBandecKue CXeMBI.

3J'leKTp0FH}]paBJIH‘leCKaﬂ ¢xemMa ¢ IPUMEHEHUEM TUIBIOHKITUMA

Jliist 3arpy3Ku U BBITPY3KH JeTalieli 1Beph KOTJa JJOJDKHA ObITh OTKPBITA Ha KOPOTKOE Bpemsi. [Jis

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

COOTBCTCTBYIOIIYIO KHOIIKY WJIX NIE€AaJIb HUJIUHAP AOJIKEH COBECPIINUTDH O6paTHLII>'I X0 U 3aKpBITh ABEPb

KOTJa.
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DJIeKTPOruAPaBINYECKAsl CXeMa C IPUMEHEeHHeM JIOrn4ecKoi QyHKIuu
«uckiawdenHoe «UJIN» B cxeme (pynknuss HE WIIN)»
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1 pyIeKTpUYECKas cXeMa C IIEPEKIIOYAIONINMU KOHTAKTaMHU (CaMOCTOSATEILHO)




2 SJICKTPHUYCCKAad CXEMa C HOpMAJIbHO Pa3OMKHYTBIMH KOHTAKTaMHU
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3. Cucrema ynpasJieHHsI IOCJI€10BATEIBHOCTBIO 1eCTBHH MO JaBJIEHUIO U MYTH
Iar 1

3anonHuTe PYHKIMOHAIBHYIO quarpammy. [loMHUTE, 4TO YCIIOBUS 3ayCKa 3aJlaHbl B ONMCAHUU
mpo0OsieMbl. O003HAYbTE KOHEUHBIH BEIKITFOUATENb, KOTOPBIH KOHTPOJIMPYET KpaiiHee BEpXHeEe MOI0KESHNE
mroka kKak S1 u S2 s KpalfHeTo HIDKHETO TIOJO0KEeHHUS.

PyHKUMOHaNbHAA gMarpamma

SnemeHTLI Bpenn, cox
[ I O I T
HaWmenioaasme Ofoamaqe- | CocToRHMe
HisE =T
1 2 3 L] 5
ThaseaR | ;
BHEMOYATEN a0
Khonea MYCHK 51
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Ilar 2. H300pa3uTe ruAPaBIUYECKYI0 CXEMY

* Jlyis1 ynpaBiieHus TUAPABINYECKUM LWIMHAPOM NPUMEHHUTE 4/2 31eKTPOMAarHUTHBIN paclpeneuTelb ¢
MIPY’>KHHHBIM BO3BPATOM.

* [ToHmwkeHne CKOPOCTH AOJIDKHO MMPOU3BOAUTHCA MJIA TOTOKA, TCKYHICTO B ,I[pOCCGJII/IPYIOHII/Iﬁ KJ1ariaH, a HE
JJId IOTOKA, TEKYIIETrO U3 HETO.

° HOMHI/ITC, YTO BEC 3alpeCCOBOYHOIO HpI/ICHOCO6HeHI/I$I CO34acCT PpACTATUBAIOIIYTO CUJIY HA IITOKE.

* [TonoxeHrne KOHEYHOTO BBIKJIFOYATENSI HA CXeMe 0003HaYaeTCs BEPTHKAIBHON 4epToii (|).
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Iar 3.1M300pa3uTte 3J1eKTPUIECKYIO CXEMY

IlonoxxeHus peie:

pene K1 BKIIOYEHO: pacIpeneInuTellb MePEKIIOUeH, IMTOK BEIABUTACTCS,

peiac K2 BKITIOYEHO: IIITOK B KpaﬁHeM BTAHYTOM I10JIOKCHUH,

pene K3 BKIIOYECHO: IMPCBBIIICHUC NaBJICHUA,

peiaec K4 BKII0YEHO: IITOK BTATHBACTCS

L

»

23
H4 K1 }
14 24
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o

S0 = MABHLIA BLKNKYATENL 54 = KHONKE NoOTeepxasHuR
51/82 = KkoHEYHRIA BRIKMIOYATEN: B1 = pena QaBNeHWA
53 = kHonxka MYCK

IIpumepHoe 3ajaHNe HA KOHTPOJIBLHYIO padoTy

BBINOIHUTE CHHTE3 THEBMATUYECKON CHUCTEMBI YIIPABJICHUS U DJIEKTPOPEIEHHON CUCTEMBI
ynpasienus. I IpenycMoTpeTh MEXaHMYECKOE TOPMO3HOE YCTPOMCTBO ISl TAllIEHUsI CKOPOCTH B
KOHIIE X0/1a MHEBMOLWJIMHpa E.

A B C D E
B = [ = =

HRRN R )41 R V4 N V4 1 R V4

JIunanii

ynpasieHus 1 2 2 2 2



VYeunne, H 300 600 400 400 600

Xon, M 0.07 0.35 0.45 0.4 0.6

1 2 3 4 5 6 7 8 9 10 11 12 13=1

t=5 [ P<36ap [—

)

%

IIpu cuHTE3€ CUCTEMBI YIIPABIICHHUS:

1. IIpeaycMoTpeTs BO3MOKHOCTh BMEIIATENILCTBO OINEpaTopa B pabOTy CHUCTEMBI B JII000OMH
MOMEHT BPEMEHHU.
2. [MpenycMoTpeTh OJIOKUPOBKY CUCTEMBI YIIPABICHHS B ClTydae BO3JACUCTBHS HA JaTYUKH C

BBIXOJAHBIMH CUTHAJIaMHU zZ1 u z2.



ITPUJIOKEHHUE 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn
a) H.]IaHI/IpyeMble pe3yjabTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

Kon
HHOUKAaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUSA KOMIICTCHIIUN

O1neHOYHBIC CPEICTBA

[TK-1: CriocobeH npoBOAUTh KOHCTPYKTOPCKUE U PaCUETHBIC

MaIIunHOC

TPOECHUU

pa6OTLI 110 IMPOCKTUPOBAHUTIO THOKUX IIPpOU3BOACTBCHHLIX CUCTEM B

I1K-1.1:

Beimoanser KOHCTPYKTOPCKHUEC U PACUCTHBIC pa6OTLI
110 MPOCKTUPOBAHUIO THOKHX IMPOU3BOJACTBCHHBIX
CUCTCM B MAllIMHOCTPOCHUN

Hepeueub meopemuidecCKux 6onpocoe K sauenty.:

PRBRBOON O R~WLDNE

NogakrwbhEDN

©

0.
1.

Knaccudukanus ruponprBoI0B ¢ MPOMOPLUUOHAIEHBIM YIPABICHUEM.
JocTornHCTBa M HEAOCTATKU TUAPONPUBOJIA C IPOMOPLUUOHAIBHBIM YIPABICHUEM.
YcnoBHbIE 0003HAYEHHUS B TUAPOTPUBOIAX C  MPOMOPIIHOHAIBHBIM YIIPaBICHHEM.
CTpyKTypa THAPONpPUBOAA C TIPOHNOPIHOHAIBHBIM YIPABICHUEM.
I'mapopacnpenenureny ¢ NpoNOPUUOHAIBHBIM YIIPABICHUEM.
Kitanans! gaBneHust ¢ NponopLUUOHAIBHBIM YIIPaBICHUEM.

[IpenoxpaHuTenbHble KJIaaHbl  C MPONOPLUOHATIBHBIM YIIPABIECHUEM.
[ToTouHbIe KNaMaHbl C MPONOPLIMOHAIEHBIM yIIPaBICHUEM.
[Ipubopbl KOHTPOIISI TUAPOIIPUBOIA C TTPOMOPIIUOHATBHBIM YIIPABIEHHUEM.
OJNIEKTPOHHBIEC YCUIIUTEIH.
ONEeKTPOTruApaBINIECKUE YCUITUTEIH.
OCHOBHBIE MOJOXKEHUS [0 CUCTEMaM FHAPABINYECKOTO PUBOJA
METaJULyprUYECKHUX MAIIHH.
OneMeHThI THAPABINYECKUX CXEM
ITneBMaTuyecKkre UCHOJHUTENbHBIE YCTPOMCTBA
PacnpenenurensHas nHeBMaTUYeCKas ammaparypa
Perynupyromas mHeBMaTH4YeCKasi —ammaparypa
TunoBble cxema MHEBMONIPUBOIOB C ITUKJIOBHIM YIIPaBICHHEM
TunoBble cxemMa MHEBMONIPUBOOB C MO3UIIMOHHBIM YIIPaBJICHUEM
OneMEeHTBI ANEKTPOrNAPABIMUECKUX U IIEKTPOITHEBMATHUECKUX CXEM
YcrpoiicTBa BBOZa MHGYOPMAIIUH B SIEKTPOTUAPABIUUECKUX U
JJIEKTPONTHEBMATUYECKMX CXEMax.

YcrpoiicTBa npeobpazoBaHus 1 00pabOTKH HH(GOPMALIUH .
YerpoiicTBa mpeodpazoBaHUs B dIEKTPOTUAPABINUECKUAX U
JIEKTPOTHEBMATHYECKUX CXeMax




Kon
WHJIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

O1neHOYHBIC CPEICTBA

10. Cunres
MHOTOTaKTHBIX
CUCTEM YIPAaBJICHUS E3m.

11. [IpumeneHnue kianaHa
BBIJIEP’)KKH BPEMEHU

12. OcHoBHBIE
HIOJIO’KEHUS aNreopsl \
JIOTUKH

DCKM3 YCTAaHOBKM

13.

Ilpakmuueckoe
3a0anue
Cocmasumu
NPUHYUNUATLHYIO
2UOPABIUYECKYIO CXeM) 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 BO3MOXHO KaK C IIOMOIIBIO0 PYYHOI KHOIIKH, TaK U OT HOXKHOW nenanu. Ilocne
OKOHYaHMsI BO3JICHCTBHSI HA COOTBETCTBYIOIIYIO KHONKY WJIM NEAANB [WINHADP TOJKEH
COBEPIIUTH OOPATHBIA X0 U 3aKPBITH ABEPh KOTIIA.

OcHOBHBIC TPEOOBAHMS 110 THAPOTIPUBOLY:

ILJ'IH TOTO, YTOOBI IIPpU 3aKPBITHUH ABCPb KOTJIa HC yAapsAiaCh, HY?)KHO €€ Ha KOPOTKOM
PaCCTOAHUM OT ITOJTHOTO 3aKPBITHA 3aTOPMO3UTH.

° TOpMO)KCHI/IC MOXXHO OCYIICCTBUTH C IOMOIIBIO z[eMn(bepa (CM. OCKHU3 YCTaHOBKI/I).

* MOKHO HCIIO/IB30BaTh HWIMHAP C pETYyJIMPYCMbIM ,HCMH(prOBaHHeM B KOHIIC XOJa.




Kon
WHJIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

O1neHOYHBIC CPEICTBA

IpumepHoe 3a1aHNe HA KOHTPOJILHYIO PadoTy

BbINOMHUTE CUHTE3 THEBMATUYECKOW CUCTEMBI YIIPABICHUS U
ANEKTpOpeeHON cucTeMsl ypasieHus. [IpenycMoTpers MexaHnueckoe
TOPMO3HO€ YCTPOMCTBO ISl rallleHUs1 CKOPOCTH B KOHIIE X0J1a MHeBMoLmiInHIpa E.

A B C D E
e [ B = =

LR X W X[ R

JInnanii
ynpasieHus 1 2 2 2 2
A B C D
Yeunue, H 300 600 400 400

Xom, M 0.07 0.35 0.45 0.4




Kon
WHJIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

O1neHOYHBIC CPEICTBA
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IIpu cunTE3€ CUCTEMBI YIIPABICHUS:
3. IpexycMOTpETh BO3MOXHOCTh BMEILATENLCTBO ONEpaTopa B padoTy
CUCTEMBI B JII000H MOMEHT BpEMEHH.
4, IMpexycMoTpeTh OIIOKMPOBKY CHCTEMBI YIIPABICHHUS B CIydae BO3AEHCTBUS

Ha JaTYHUKH C BBIXOAHBIMH CUT'HAJIaMU z1 uz2.




0) Iopsinok npoBeaeHUs MPOMEKYTOUHON aTTeCTAllMM, MOKA3ATEIH U KPUTEPUH
OlleHUBAHMA:

IMpoMexkyrounass arrecranust mo gucimiuinHe «lIpoekTHpoBaHME CHUCTEM THAPO- U
MMHEBMOIIPUBOAA» BKIIOYAECT TEOPETHYECKHE BOMPOCHI, TMO3BOJIIOIINE OLEHUTH YPOBEHb YCBOCHUS
00yyYaroIuMHuCs 3HaHWH, U TPAKTUYECKUE 3aJaHNsl, BEIIBISIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U
BJIAJICHUH, MPOBOAUTCA B (hopMe 3adeTa M CJa9d KOHTPOIBHOU PabOTHI.

3a4eTr MO IaHHOH JUCUUILTUHE TPOBOAUTCS B YCTHOH (hopMe, BKIIOUaeT | TeopeTHUECKHid BOIIPOC U
OJTHO IPAaKTHUYECKOE 3alaHHE.

Ilokazamenu u Kpumepuu ouenueanus zauema:

«3auTeHo» - BHICTABIIICTCS IIpA yCJIOBUH, €CJIN CTYJCHT MOKA3bIBACT XOPOIINE 3HAHUA y‘IE6HOFO
Marcpualia 1o TeMaM Kypca, 3HaCT 3JICMCHTLI, OITMCAHUEC pa6OTLI CUCTEM I'UAPO-ITHCBMOABTOMATUKH,
YMEET COCTABIATH MPUHIUIIHAIIBHBIC THAPABINYCCKUE U JICKTPUIECCKUEC CX@MBI.HpI/I 9TOM CTYACHT
JIOTUYHO 1 MOCJICAOBATCIIbHO U3JIara€T MaTepual, paCKpbIBA€T CMBICJI BOIIpOCa, JacT
YAOBJICTBOPUTECIBbHBIC OTBETHI Ha JOIMMOJIHUTCIILBHBIC BOIIPOCHI.

«He 3a4TeHO» - BHICTABIISIETCS MIPU YCIIOBHUHM, €CIIU CTYACHT Bia/eeT OTPHIBOYHBIMU 3HAHUSIMH IO
TeMaM Kypca, J1aeT HEMOJIHbIC OTBETHI Ha BOIIPOCHI U3 OCHOBHOI JINTEpAaTyphl, PEKOMEHIOBAHHON K KypCy



