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JIuer akryanu3anuu padoyeii mporpaMmsl
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3aB. kadeapoi AlT. E()p‘{yHOB




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

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

1. ®opmupoBaHuE y CTYIEHTOB CHUCTEMbI 3HAHUI MO IpobiieMaM MPOEKTHPOBAHUS
CHCTEM THIPaBINYECKOr0 M THEBMATHYECKUX ITPHBOIOB MAIITUH.

2. OsnaseHue OCHOBHBIMH IPUHLMIAMHM  TOCTPOCHUS  TUAPABINYECKHX U
MHEBMATUYECKUX CXEM Il PEIICHUS KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJIOTMYECKHX H
9KCIULYaTallMOHHBIX 3a/1a4, CBA3aHHBIX C CHUCTEMaMHU THPABIMYECKOIO W ITHEBMAaTHYECKOTO
IPUBOJIOB B TEXHOJOTHYECKUX MAIIMHAX.

3. ®opmMpoBaHUE 3HAHMHM IO BBIOOPY HOBBIX 3((EKTUBHBIX CHCTEM THUApPO- U
THEBMOIIPHUBO/IOB.

4. IlpuoOpereHue HaBBIKOB pELIEHHUA NPAKTUYECKUX 3a4ad [0 pacyery H
KOHCTPYHUPOBAHHIO CUCTEM THAPABIMYECKIX M THEBMATUYECKUX ITPHBOIOB.

5. OsnaseHue JOCTaTOYHBIM YPOBHEM IpPO(ECCHOHAIBHBIX KOMIETEHUUH B
coorBercTBUM ¢ TpeboBanusMu PI'OC BO mno wnanpaienuto 15.03.02 Texuomormueckue
MallluHbl 1 000pyJOBAHUE.

2 MecTo 1McUMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOii MPOrpaMMbl

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

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3yJIbTaTE U3YyUCHUS AUCLUILINH/ IPAKTUK:

OCHOBBI IPOEKTUPOBAHUS

Teopust MamMH U MEXaHU3MOB

ConpoTHuBiIeHHE MaTEPUAIOB

Pusuka

OCHOBBI TH/IPO- ¥ THEBMOIIPUBO/IA METAITYPTUYECKOTO 000PYA0BAHHUS

3HaHus (YMEHUS, BaJIeHUs), MOJTYYEHHbIE IPU U3yYEHUU JAaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI /ISl U3YUEHUS TUCIMITIIMH/TIPaKTHK:

Mertamtyprudeckie NoJbeMHO-TPAHCIOPTHbIE MAIlIMHBI

Mexannueckoe 000py0BaHUE METAJUTYPTHYECKUX 3aBOJI0B

ITonroToBka K caue v ciaya rocyJJapCTBEHHOTO 9K3aMeHa

[TonroToBka K mpoleaype 3alMThl U 3alIUTa BBITYCKHON KBaJIM(UKAITMOHHON pabOThI

3 Komnerenuunu odyuarouerocsi, Ggopmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus!

B pesynbrare ocBoeHMs IUCHMILIMHBI (Moayins) «IIpoekTupoBaHMe CHUCTEM THIpO- U
MTHEBMOINPUBOa» 00yUaoUIUiics T0JKeH 00J1aaTh CIeTyIOIUMU KOMIETEHIIUIMHU:

Kon nanukaropa Nuaukatop A0CTHXEHUS KOMIIETEHIIMT

[1K-1 CnocoGeH NpoBOAMTH KOHCTPYKTOPCKHE M pacyeTHble padOThl MO MPOEKTUPOBAHHIO
TMOKHX IPOU3BOJICTBEHHBIX CUCTEM B MAIIMHOCTPOECHUH

[K-1.1 BhInonHseT KOHCTPYKTOPCKHE M pacyeTHbIe pabOThl MO MPOESKTHPOBAHUIO
TMOKHX MPOU3BOICTBEHHBIX CHCTEM B MAIIMHOCTPOCHUU




4. CTpyKTypa, 00BEM H cogepKkaHue TUCHUIINHBI (MOLYJI51)
OO0mas TpyA0EMKOCTh IHUCHIUILIMHBI COCTaBiisieT 4 3a4eTHBIX enuHuil 144 akan. 4acoB, B TOM

qyuce:

— KOHTaKTHas paborta — 8,4 akaJl. 4acoB:
— ayauTOpHAs — 8 aKaJl. 4acos;

— BHeayautopHas — 0,4 akaJ. 4acos;

— caMmocTosTenbpHas padora — 131,7 akan. yacos;

— B (popme mpaxTuueckoit noarorosku — 0 akaj. yac;

— IOJITOTOBKA K 3a4€Ty — 3,9 akas. vac
dopma aTTecTalnu - 3a4€T

AynuropHas g¢e
KOHTaKTHas paboTa E 5 dopma TeKyuiero
=
B aKaJ. yacax 3} By KOHTPOJIS
Pazyien/ Tema 2 (B axaz. uacax) £ B A y P Kon
> & © | camocTrosTenbHOM | ycmeBaeMOCTH U
JIUCIUILIAHEI < [ . | KoMnerennyu
g g padoThI MIPOMEKYTOUHOH
nma0. | mpakt. | 3 aTTeCTaLHN
Jlek. ==
3aH. 3aH. | O &
1.
1.1 Bsenmenme. OcHOBHBIE
TIOHSITUS U OTIPEICIICHUSI 10
cUCTeMaM  THAPONPUBOJA
METaJUTYPTHUSCKUX
MamuH.  Knaccudukanus BVHeHIHE
TUAPOIPUBOJIOB MaT}gI e YcTHBIN ompoc,
METAJUTyPTUYECKAX MAIIIH. P i caava
0,3 0,5 20 BBITIOJIHEHUE . IIK-1.1
Crneuuduka npUMEHEHUS . nabopaTtopHOH
KOHTPOJIBHOM
MIPUBOJIOB AGOTLI paboTb
METAUTYPTHYECKUX MAITHH p
51 TEXHOJIOTHUECKUX
KoMmIIekcoB. Ha3naueHwue
MIPUBOJIOB
METaJUTyPTUYECKUX
1.2 Hacocel W HacocHBIE H3yUCHHE
YCTaHOBKH MIPUBOIOB Mmarepuana,
METaJUTyPTUYECKUX MMOJITOTOBKA K Craua
MamuH. [ uapaBInyeckue J1a00paTOPHOM .
Ap 3 0,3 0,5 0,5 25 patop y nabopatopHoi IIK-1.1
MUIAHIPEIL W MOTOPBI 3a/1aHMIO, AGOTLI
MPUBOJIOB BBITIOJIHEHHE p
METaJUTyPTUYECKUX KOHTPOJIb-HOU
MallluH. paboThI
1.3 Armmaparypa
THAPONPUBOJIOB
METAJUTyPTUYECKUAX
MallvH. THAPOTEpeaadn c BVHeHIE
JIPOCCETBbHBIM a}? anal
Marepu
peryupoBaHHEM, c P i Craua
ITOATOTOBKA K .
MAaIIMHHBIM DAKTHYCCKOM nabopaTtopHOn
peryIupoBaHUEM, 0,3 0,5 0,5 30 p SAHSTIIO y paboThI, IpoBEpKa IIK-1.1
OCHOBHBIE JHEPIreTUYECKUE BI)II'IOJ'IHCH;IC KOHTPOJIbHOM
COOTHOIIEHUS W BHEIIHNE COHTPOTbHOI paboThI
XapaKTePUCTHKH, :60
TBI
METOIUKA pacuera 51 p
MPOEKTHPOBAHMUS
THIpoIepeiay;
COCTaBJICHHE CXeM




H3yueHHe

Mmarepuana,
14 Meromuka pacyera MOJITOTOBKA K Craua
THIPABIMYECKAX  CHUCTEM MPAKTHIECKOM .
o 0,3 05 | 266 ™ Y| npaxriueckoit K-1.1
METAJLTYPTHUECKHX 3aHATHIO,
paboTh
MaIIKH. BBITIOJIHEHHE
KOHTPOJIb-HOM
paboThl
n3ydeHue
15 IMpoekTupoBaHue i
Mmarepuana,
CHCTEM  THAPABIMYCCKUX
MOATOTOBKA K
mpuBogoB.  CocraBneHue HA60DATODHOM Cnaua
CXEM THIIPABIMYECKHX 0,3 0,5 20 3a12[aH£}0 y nabopaTtopHOi IIK-1.1
MIPUBOJIOB ’ paboThI
BBITIOJTHEHHE
METaJUTYPTUUSCKHX .
KOHTPOJIb-HOH
MallxH.
pabdoThl
1.6  OcHOBHBIE  CXEMBI H3yUYCHHE
THPOIIPUBOIOB Marepuana.
JIPOTIPHBOSL pHaia, Cnaua
METaJLTYPTUUECKHX MOATOTOBKA K N
MalluH Cucremsl nabopaTopHOMY AabopatopHoi
) 0,5 05 2 10,1 pa-00Thl, IpOBEpKa MK-1.1
YIIpaBIeHUS 3aJaHHIo, .
KOHTPOJILHON
THIPABIMYECKUMH BBITIOJTHEHNE aGOTLI
MPUBOIAMH KOHTPOJIb-HO# p
METAJUTYPTUUECKUX MaIlIuH paboTHI
1.7 3auer Koncynbranus 3a4yer
Hroro mo pasneny 2 4 131,7
Hroro 3a cemectp 2 2 4 131,7 3a4ET
Hrtoro no gucruruirie 2 2 4 1317 3a4er




5 O6pa3oBare/ibHbIe TEXHOJIOTHHI

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauecTBe
00pa30BaTebHBIX TEXHOJIOTUH B IPENoAaBaHuM AMCUUILINHBI «I[poekTrpoBaHue cucTeM rupo-
U IHEBMOIPHUBOAA» MCIOJIB3YIOTCS TPAAULMOHHAsA, WH(POPMALMOHHO-KOMMYHUKAIIMOHHAs
00pa3oBaresibHbIE TEXHOJIOTHH.

1. TpapuuuonHsle 00pa3oBaTeNbHbIE TEXHOJOIMM OPUEHTUPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpoLlecca, MPEANOJJAralllyl0 MpsAMYH TPaHCISALUIO 3HAHUM  OT
IpenojiaBaTess K CTyleHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TAKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpOIyKTUBHBINA XapakTep.

®opMbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHHA:

WudopmannonHas Jekuus — IOCIeNoBaTelbHOE H3JIOKEHHE MaTepuaja B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperogaBaTers).

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
HPEIOKEHHOMY aJITOPUTMY.

2. UndopmMannoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHU — OPTaHU3AIHS
00pa30BaTeNLHOTO MPOLECcca, OCHOBAHHAS HA IPUMEHEHUH CIELUATU3UPOBAHHBIX IPOrPAMMHBIX
Cpell U TEXHUYECKUX CPEICTB pabOThI ¢ HH(OpMaLueH.

@®opmMbl y4eOHBIX 3aHATUH C HCHOJIb30BaHUEM HH()OPMALMOHHO-KOMMYHUKAI[MOHHBIX
TEXHOJIOT U

Jlekuus-Bu3yanu3anuss — U3JI0XKEHUE COAEP)KaHUS CONPOBOXKAAETCS Ipe3eHTaLuei
(memMoHCTparmel y4eOHbIX MaTepHAIOB, TPEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMax, B
T.4. WJUTFOCTPATUBHBIX, TPapUUECKUX, ayIU0- U BUIEOMATEPHAIIOB

[lepeqaua HEOOXOAWMBIX TEOPETUYECKMX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
npecTaBieHuit o Kypcy «['Mapo M NHEBMOABTOMATHKa» IMPOUCXOAUT C HCHOJIb30BAHHUEM
MYJIbTUMEAUIHOTO 000y 10BAHHUS.

Jliig mpoBeieHus! JIEKIIMOHHBIX 3aHATUN UCIIOJIB3YETCS MPE3EHTAMOHHOE 000py1I0BaHUE
(IpoekTop, FKpaH, HOYTOYK).

Jlyis BBIOJTHEHUS J1aOOpaTOPHBIX pabOT MCHOJB3YETCs JTaOOPaTOPHBIM MPAKTHUKYM I10
MeXaHUKe KUJAKOCTH U ra3a, KOTOPbIil BKIIIOYAET B ceOs:

- yueOHO-HHKeHepHYIo porpamMmy Fluid Sim;

- yueOHBbIi KomIiekc «I[HeBMOaBTOMAaTHKA.

Jljis BBITIOJIHEHUS CAMOCTOATEIbHBIX 3aJlaHUI CTyJeHTaM HEOOXOJIUM IMEepCOHAIbHbIN
KOMIThIOTEp co cTanmapTHbM makerom Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOHUUYECKOE OOecedeHHe CaMOCTOSATeIbHONH PadoThl 00yUYaroIIMXCs
[IpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIE CPeACTBA LISl IPOBeAeHUsI IPOMEKYTOYHOM aTTeCTAlNU
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeH e JUCHUTLIMHBI (MOTYJI51)

a) OcHoBHas IMTEpaTypa:

1. Haropusiii, B.C. CpenctBa aBTOMaTHKHU THAPO- U ITHEBMOCKHCTEM . yueOHOe mocobue /
B.C. Haropwusiii. — Cankr-IlerepOypr : Jlanp, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : anmekTpoHHBIH // DiekTpoHHO-OMOMMoTeUHas cuctema «Jlamb» : [caiitr]. — URL:
https://e.lanbook.com/book/52612

0) lonotHuTE/IbHAS IMTEPATYPA:



1. TlpomopuuoHanbHBIM THUAPONPHUBOA [DIEKTPOHHBIM pecypc] : mabopaTOpHBII
npaktukym / E. FO. Manko, . M. Kyrny6aes, O. P. Ilaudumosa, 1. I'. Yco ; 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. Toumnkuun B. B. IIpoekTupoBaHHWE 5>JIEMEHTOB METAUIYPrHYECKUX MAaIIuH |
obopynoBanus [DnekTpoHHbIN pecypce] : yueOHoe mocooue / 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 . - Makpoo6bekT. - 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'HAPONPHUBOJAA METALTypruuecKUX
MamuH: ydeb. mocobume. Marnuroropck: M3a-Bo MarHuToropck. roc. TexH. yH-ta um. [.J.
Hocoga, 2014. - 207 c¢. (momymeno YMO 1no o0pa3oBaHuio B 007aCTH Me-TaJUTypPruy B Ka4ECTBE
y4eOHOTO TOCOOMS JJIsi CTYIEHTOB BBICIIMX Y4YeOHBIX 3aBEACHUH, OOyYaromuxcs 10
crenuanbHoCTH «MeTtamtyprudeckue MamuHbl 1 obopynoBanuey»). ISBN 978-5-9967-0451-4.
Hanmonanenast nHQOpMaMOHHO-aHATUTHYECKast CUCTeMa — POCCHIICKHMIA WHAEKC HAy4YHOTO
muruposanus (PUHII). — URL: https://elibrary.ru/item.asp?id=23783134

4. T'mapaBIUYecKuid TPUBOJ U CPEICTBA ABTOMATH3AIlMHM METaUTypTUYECKUX MAIIHH:
yueonuk s By30B / Huuenes H.A., Tounskun B.B., Hedenor A.B., backos C.H.: HoBoTtpouiik,
H® HUTY «MUCuCp», 2017. - 198 c. (PexomennoBaHo Y4eOHO-METOANIECKIM OObEAMHEHUEM
By30B 10 00pa3oBaHMIO B 00JacTH MeTaUlypruu B KadecTBe ydeOHuka). [ISBN
978-5-903472-29-1.

5. l'uapasnuveckoe 000py10BaHHE METALTYPIHUYSCKUX IPEANPUATHIA: yueOHuK / BroBux
K.H., Tounnkun B.B., UnueneB H.A. Maruutoropck: M3a-B0 MarHuToropck. roc. T€XH. yH-Ta
uMm. .. Hocoga, 2016. - 299 c. (nonymuieHo Y4eOHO-METOAUYECKUM 00b-€AUHEHUEM BY30B IO

00pa3oBaHMIO B 00JaCTH METALTYPrUU B Ka4eCTBE yuyeOHUKA, OOyUYaAIOIIUXCS 10 HAIMPaBICHUIO
Mertamnyprus). ISBN 978-5-9967-0806-2.

B) MeToguueckne yKazaHus:

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

2. OcHOBBl (YHKIMOHHPOBAHUS THIPABIMYECKUX CHCTEM METALUTyPrUYECKOTrO
o0opyno-Banus. JlabopaTopHblii MPakKTUKYM MO THUAPONPUBOAY M TuApoaBTOMaTuke [Tekct] :
yueOHoe mocobue / B. B. Tounnkun, A. M. ®unaros, B. JI. 3anopoxusiii u ap.; HoBo-Tpowuik.
¢un. Mock. roc. MH-Ta cTajei u cruiaBoB (TexHonorud. yH-ta); MI'TY. - Mar-uutoropck: [6. u.],
2009. - 105 c. : cxeMsl, Ta0II.

3. 'mnpomexanuka [DnekTpoHHBIH pecype] : nmpaktukym / A. /1. Konsra, B. C. Barun, A.
U. KypoukuH, b. M. T'ab6acos ; MI'TY. - [2-¢ u3 ., moarot. mo ned. u3a. 2017 r.]. - Marauroropck
: MITY, 2018. - 1 omekrpon. onr. guck (CD-ROM). - Pexum pgocrymna
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514
288/3466.pdf&view=true - MakpooOBEKT.

r) [Ilporpammuoe obecnieuenue u UHTepHeTr-pecypcebl:
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IX 1 M”HGOPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

HasBanue kypca

CchUika

DONEeKTpOHHbIE  pecypchl  OMOJINOTEKU
MI'TY um. I'.11. HocoBa

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

Poccuiickas I'ocynapcrBennas
ounbanoreka. Karamoru

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

9J‘IeKTpOHHa$I 6a3a HepI/IO,I[I/IHeCKI/IX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HammonansHas
MH(OPMAIIMOHHO-aHATUTHYECKas
cucrema — Poccuiickuii HHIEKC HAYYHOTO

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

[TouckoBas cuctema Axagemus Google
(Google Scholar)

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

denepanpHOE roCyJapCTBEHHOE
OroxeTHOE yupexaeHue «DenepanbHblIit

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

NHCTUTYT TIPOMBIIIIT €HHOM

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIMILINHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TGXHI/ILICCKOG o0OecrieueHue JUCIUIIIIMHBI BKJIFOYACT:




B cooTBeTCTBHM ¢ y4€OHBIM IUTAHOM O AUCIUILIMHE MPEAYCMOTPEHBI CIICAYIOIINE BUIbI
3aHATUMN: JTEKINH, TPAKTUUECKUE 3aHATHUS, CAMOCTOATEIbHAs paboTa, KOHCYIbTAIIH, 3a4eT.

Y4eOHbIe ayAUTOPHH /ISl IPOBEICHUS 3aHITHIA IeKinoHHoro tumna (ayn. 404, 308, 287,
297):

- MyJIbTUMEANIHBIE CPEACTBA XPAHEHUS, IEPEAayH U MPEACTaBICHUS HH()OPMAIIHH.

Y4eOHble ayIUTOPUU JJIs IPOBEACHUS 3aHATHH JUIsl IPOBEICHUS TPAKTHUECKUX 3aHATUI
(ayn. 404, 308, 287, 297):

- MyJIbTUMENIHBIC CPEACTBA XpaHEHUs, IEPEAaYu U MpeICTaBICHUs HH(OpMaIInK;

- I0CKa, MYJIbTUMEIUWHBIN IIPOEKTOP, KPaAH.

VY4eOHble ayIUTOPUU Ui MIPOBEACHUS TPYIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTALIUMU,
TEKYIIEro KOHTPOJIS M IPOMEXKyTouHOM arrectanuu (ayn. 404, 308, 287, 297)

- MyJIbTUMENIHBIE CPEACTBA XpaHEHUs, IEPEAauu U Mpe/ICTaBICHUs HH(OpMaLInK;

- I0CKa, MyJIbTUMEIUWHBIN IIPOEKTOP, SKPAH.

[TomereHus 1151 CaMOCTOSATENBHOM paboThl oOyuaromuxcs (aya. 407a, 372):

- IepCcOoHabHBIC KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B HHTEPHET U C AOCTYIIOM
B DJIEKTPOHHYIO 00pa30BaTEIbHYIO CPENy YHUBEPCHUTETA.

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

- CTeJUIAXU JUIA XPaHEHUS Y4eOHO-HATJSAHBIX MOCOOMH U y4eOHO-METOIUYECKOM
JIOKYMEHTAIUH.



MHNPUJIOXEHHUE 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOI pPadoThl CTYJ1CHTOB

Ilpumepnule 3a0anusn na 1a00pamopPHBIX 3AHAMUAX
Pa3zpaboraTe ruapaBiIndeckyio (MMHEBMATUYECKYI0) CHUCTEMY YIPABIICHUS LHIUHAPOM

OJIHOCTOPOHHETO JACHCTBUS.  YTNpaBICHHE HENPsIMOE, C HCIIOJIb30BAHUEM 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 moctrkeHun naBiieHHs B mopiiHeBoM mosioctu 4,5 Mlla,
JOJKHA 3aropeThCsi CHUrHalbHasg Jjamnodka. [IpencraBuTe rpaduk mnepeMenieHui
Harpy3ku, ckopoctei mroka ['1l.

Pa3paboraTh 37EeKTPHUUECKYI0 CUCTEMY YIIPABJICHUS UIUIPOM JABYCTOPOHHETO JIEHCTBUS,
C yIpaBJieHHEeM OT 4/2 pacupeeuTens ¢ 3IEKTPOMAarHUTHBIM YIIPaBJICHUEM 0e3 IPYKUH
(c pyunbiM nyonmupoBanueM). [IpencraButh rpaduk mepeMenieHnii 1 CKOPOCTeH MIToKa
I'L.

Pazpaborate cuctemy ympapiieHus il TociieqoBaTenbHoM padbotel aByx ['Ll. Bropoii
I'L] BeIABUTAETCS MOCE MOJHOrO BhIABHKEHMS mnepBoro 'Ll m nqocTrkeHus AaBieHUs B
nepBoM 'Ll naBnenus 4 Mlla. IlpenycmotpeTs qpoccenbHOE peryaupoBaHue CKOPOCTH,
perynupoBanue gaBienus Bo Bropom ['L] Ha paboyem xone.

Ilpumepnvie 3a0 Ha np KUX X

IMoctpouts mporpamme FluidSim snexTporuapaBandecKie CXeMBI.

BHEKTPOFHHpaBﬂﬂquKaﬂ ¢xeMa ¢ IPUMCHCHUEM TU3BIOHKIIUA

Jli1st 3arpy3Ku U BBITPY3KH JeTalieli 1Beph KOTJa JOJDKHA OBITh OTKPBITA Ha KOPOTKOE Bpems. [Jis

OTKPBITHUS U 3aKPBITUS ABCPU CITYIKUT ,I[ByXCTOpOHHI/Iﬁ HWJINHAD. anaBJIeHHe OUJINHAPOM BO3MOXHO,

KakK ¢ IOMOIIBIO py‘lHOﬁ KHOIIKH, TaK 1 OT HOXKHOM neaain. Ilocne okoHUaHUs BO3H€ﬁCTBHH Ha

COOTBETCTBYIOIIYIO KHOIIKY MJIU TEJab MINHAIP A0KEH COBEPIINTH OOpaTHBIN X0/ U 3aKPHITh IBEPh

KOTJIa.
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1 hnekTpuyeckast cxema

2 DIIEKTPHUUYECKAsl CXeEMa
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DJIeKTPOruAPaBINYECKAsl CXeMa ¢ IPUMEHEeHHeM JIOTH4ecKoi QyHKIuu
«uckiawdenHoe «UJIN» B cxeme (pynknuss HE WIIN)»
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1 QJICKTPHUYCCKad CXEeMa C IMEPEKIIOYAINTMMHA KOHTAKTaMH (CaMOCTOSITeJILHO)




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
npo6siembl. O603HaUBTE KOHEYHBIH BHIKITIOYATENh, KOTOPBII KOHTPOJIHPYET KpaiiHee BepXHee MOJI0KEHHE
mroka kKak S1 u S2 1ys KpalfHeTo HIDKHETO TIO0KESHHUS.

PyHKUMOHaNbHAA gMarpamma

SnemMeHTsI Bpemn, cox
[ I O I T
Hawmeniopasme Ofoamaqe- | CocToRMMe
HisE ilar
1 2 3 L] 5
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Ilar 2. H300pa3uTe ruAPaBIUYECKYI0 CXEMY

* Jlyis1 ynpaBiieHus TUAPABINYECKUM LWIMHAPOM NPUMEHHUTE 4/2 31eKTPOMAarHUTHBIN paclpeneuTelb ¢
MIPYKUHHBIM 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 BKIIFOYCHO: IMPEBBLIICHUC NaBJICHUA,

peiaec K4 BKII0YEHO: IITOK BTATHBACTCS

i 23
1,

S0 = MABHLIA BLIKNOYATENL 54 = KHOMKE NoOTEeepxasHuR
51/52 = koHEYHRIA BRIKMIOYATEN: B1 = pens NaBneHWs
53 = kHonxka MYCK

IIpumepHoe 3ajaHNe HA KOHTPOJIBLHYIO padoTy

BBINOIHUTE CHHTE3 THEBMATUYECKON CUCTEMBI YIIPABJICHUS U DJIEKTPOPEIEHHON CUCTEMBI
ynpasienus. I IpenycMoTpeTh MEXaHMYECKOE TOPMO3HOE YCTPOUCTBO JUIS TAllIEHNs CKOPOCTH B
KOHIIE X0/1a MHEBMOLWJIMHpa E.
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A B C D E
Veumue, H 300 600 400 400 600
Xox, 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 ,
A a
B : i
t=5 [ P<36ap [— " |
C | !
\ . :
D L
E \
[Ipu cuHTE3€ CHUCTEMBI YIIPABIICHHUS:
1. [IpemycMoTpeTs BO3MOKHOCTH BMEIIATENLCTBO OTepaTopa B padOTy CHCTEMBI B JHOOOH
MOMCHT BpeMeHI/I.
2. [MpenycMoTpeTh OJIOKUPOBKY CUCTEMBI YIIPABICHHS B ClTydae BO3JACUCTBHS HA JaTYUKH C

BBIXOJAHBIMH CUTHAJIaMHU zZ1 u z2.



ITPUJIOKEHHUE 2

OneHo4HBIE CpeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTAluu
a) [lnannpyemble pe3yabTaThbl 00y4eHHS] M OLICHOYHbIE CPEACTBA 1JIsl POBEIEHNS MPOMEKYTOYHON aTTeCTALMH:

CTp}:KTy
PHBIN
AJIEMEHT
KOMIIETE
HITUU

[Tnanupyemsble pe3yabTaThl 00yueHHs

O1neHOYHBIC CPEICTBA

[1K-1: CriocobeH npoBoIUTh KOHCTPYKTOPCKUE U pacueTHbIE pabOThI IO MPOEKTUPOBAHUIO THOKUX MPOU3BOACTBEHHBIX CUCTEM B

MalIMHOCTPOCHUHU

[K-1.1:

BrInonHsAeT KOHCTPYKTOPCKUE U pacueTHbIE paObOThI
M0 MPOCKTUPOBAHHIO THOKUX TIPOU3BOICTBEHHBIX
CHCTEM B MAIIMHOCTPOCHUH

Hepeueub meopemudecCKux 6onpocoe K zauemnty:

Knaccudukanus rugponprBoI0B ¢ MPOMOPLUUOHAILHBIM YIPABICHUEM.
JocTornHCTBa M HEAOCTATKU TUAPONPUBO/IA C IPOMOPLUUOHAIBHBIM YIIPABICHUEM.
YcnoBHbIe 0003HAYEHUS B TUAPOTPUBOIAX C  MPOMOPIIHMOHAIBHEIM YIIPaBICHUEM.
CrtpyKTypa THAPONPUBOAA C TIPOMOPIIMOHAIBHBIM YIPABICHUEM.
I'mppopacnpenennureny ¢ NpONOPLUUOHAIBHBIM YIIPABIEHUEM.
Kianans! gaBnenus ¢ nponopLUOHaIbHBIM YIIPaBICHUEM.

IIpenoxpaHuTENbHbIE KIANMAHBl € IPONOPLHAOHAIBHBIM YIIPABICHUEM.
IToTouHble KnanaHsl ¢ IPONOPLUUOHAIBHBIM YIIPABICHUEM.
[Ipubopbl KOHTPOIISI THAPOIIPUBOIA C TTPOMOPIIUOHATBHBIM YIIPABICHHUEM.
0. DneKTpOHHBIE YCHITUTEIH.
1. DnexTporuapaBIndecKre yCUINTEH.
OCHOBHBIE NOJIOKEHUS TI0 CUCTEMAaM THAPABINYECKOT0 IPUBOIA
METaJIITyprHYECKUX MAIIHH.
DONeMeHThI THAPABIMYECKUX CXEM
ITneBMaTHUecKre UCTIONHUTENbHBIE YCTPOMCTBA
PacnipenenurenbHas mHEBMaTUUECKas anmnapaTypa
Perynupyromas nHeBMaTH4eCKasi anmaparypa
Tunosele cxema MHEBMOIPUBOJOB C LIMKJIOBBIM YIIPABICHUEM
TunoBble cxemMa MHEBMONIPHBOJOB C MO3UIIMOHHBIM YIIPABJICHUEM

PRBRBOONOR~WDNE

grwpED




CTp}:KTy
PHBIN
AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs
KOMIIETE
HIIUU

OrneHOYHBIC CPEICTBA

o

DJIeMEHTBI AEKTPOTHPABINYECKHUX U DJIEKTPOITHEBMATHYECKUX CXEM
7. YcrpoiicTBa BBOJAa HHYOPMAIHH B AJIEKTPOTHAPABIMYECKAX U
HNIEKTPOITHEBMATHYECKHX CXEMaX.
YcrpoiicTBa mpeoOpazoBanus 1 00pabOTKH HHYOPMALINH .
9. VYcrpoiicTBa mpeoOpazoBaHUS B AIEKTPOTUAPABIHUECKUX U
ANIEKTPOITHEBMATHYECKUX CXeMax
10. CuHTE€3 MHOTOTaKTHBIX CUCTEM YIpPaBIICHUS
11. [IpumeHeHue KianaHa BbIEPKKHA BPEMEHU
12. OCHOBHBIE MTOJIOKEHHUS aNTeOPhI JTIOTHKU
13.

oo

Ilpaxkmuueckoe 3a0anue
Cocmasumov npuHYUnUAIbHY10 2UOPABIULECKYIO cXemy no 3a0aHuio:

Jiist 3arpy3Ku U BBITPY3KHU JeTallell ABepb KOTa I0JDKHA OBITh OTKPBITA HAa KOPOTKOE BPEMSI.
JI71s OTKpPBITHS U 3aKPBITHS IBEPH CIY>KUT JIBYXCTOPOHHUHN IIMITUHAP. Y TIpaBleHUE
LWIMHIPOM BO3MOXHO KaK € IIOMOIIBIO PYYHOH KHOIIKH, TaK U OT HOXHOU nenanu. [Tocne
OKOHYaHMsSI BO3JICHCTBHSI HA COOTBETCTBYIOIIYIO KHOTIKY MIJIM MEAANb [HIUHDP TOJKEeH
COBEPILIUTH OOPATHBIM X0 U 3aKPbITh ABEPH KOTJIA.




CTp}:KTy
PHBIN
AJIEMEHT
KOMIIETE
HIIUU

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OrneHOYHBIC CPEICTBA

OcHOBHBIE TPeOOBAHHUS T1O
THIIPOTIPUBOY:

st Toro, 94T00BI IPY 3aKPHITUH
IBEPb KOTJIa HE yAApsIach,
HY’KHO €€ Ha KOPOTKOM
PacCTOSHUU OT IIOJIHOTO
3aKPBITHS 3aTOPMO3HUTH.

* TopmokeHne MOKHO
OCYIIECTBUTH C TIOMOIIBIO
nemrdepa (cM. 3CKU3 ycTa-
HOBKH).

3CKM3 YCTaHOBKMU

= R
Y

=

Hemnpep

* MOHO HCIOB30BaTh MIWIMHAP C PETYIUPYEMBIM JeMII(UPOBAaHHEM B KOHIIE XO/1a.

IIpumepHoOe 3a1aHNe HA KOHTPOJILHYIO PadoTy

BEITOTHATE CHHTE3 THEBMAaTHYECKOM CHCTEMBI YIIpaBJICHUA U

AJIEKTPOPEIEHHOM cHCTeMBbI yrpaBieHus. [IpeqycmMoTpeTs MexaHu4ecKkoe
TOPMO3HO€ YCTPOWCTBO JUIsI TAllIEHUsI CKOPOCTH B KOHIIE X0/1a THEBMOIUIuHApa E.

A B

C D E




CTp}:KTy
PHBIN
AJIEMEHT
KOMIIETE
HIIUU

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OrneHOYHBIC CPEICTBA

e = = = =

LI dill kil kel LRI
JIunHnit
ynpasieHus 1 2 2 2 2
A B C D E
Yewnne, 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 ,
A a
t=5 [ P<36ap [— i




CTp}:KTy
PHBIN
AJIEMEHT
KOMIIETE
HIIUU

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OrneHOYHBIC CPEICTBA

D
E

IIpu cuHTE3€ CHCTEMBI yIPaBICHUS:

3. [IpenycmMoTpeTs BO3MOKHOCTH BMEIIATENLCTBO OIepaTopa B padoTy
CHCTEMBI B JII000I1 MOMEHT BPEMEHHU.
4. [penycMoTpeTh OIOKUPOBKY CHCTEMBI YIIPABJIICHHUS B CITydae BO3ICHCTBUS

Ha JaTYHUKH C BBIXOAHBIMH CUTI'HaJIaMU z1 n z2.




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

HpOMe)I(YTO‘{HaH aTTeCTauysd 110 JUCHUIIIINHE «IIpoekTHpOBaHUe CUCTeM T'HAPO- M MIHEBMONPUBoOAa») BKIIFOYACT
TCOPETUYCCKUEC BOIIPOCHI, IMO3BOJJIAKOIINEC OLCHUTL YPOBCHL YCBOCHUA O6y‘laIOIIII/IMI/IC$1 3HaHHI>'I, u
MPAKTUYCCKUC 3aaHNsd, BBIABIAIOIINC CTCIICHD C(bOpMHpOBaHHOCTI/I YMGHPII>'I u BJ'IaI[eHHfI, IIPOBOJUTCA B
dbopme 3adeTa U caa9Yd KOHTPOIHLHOW pabOTHI.

3adeT 1Mo MaHHOW AUCIUIUIMHE MPOBOJUTCS B YCTHOH (hopMe, BKIIFOUAEeT | TeOpeTHIeCKUid BOTIPOC U
OJTHO TIPaKTHUYECKOE 3a/IaHHE.

Ilokazamenu u Kpumepuu ouenueanusn zauema:

«3a4TeHO» - BBICTABIISICTCS IIpH yCJIOBUH, €CJIN CTYACHT IMOKA3bIBACT XOPOIIUEC 3HAHUA yqe6H0r0
Marcpualia 1o TeMaM Kypca, 3HaCT 3JICMCHTLI, OITMCAHUEC pa6OTLI CUCTEM IT'HAPO-ITHCBMOABTOMATUKH,
YMEET COCTABIATH MPUHIUITHAIIBHBIC TUAPABINYCCKUE U JICKTPUICCKUE CXEMBI. HpI/I 9TOM CTYACHT
JIOTUYHO 1 MOCJICAOBATCIIbHO U3JIara€T MaTepual, paCKpbIBA€T CMBICJI BOIIpOCa, JacT
YAOBJICTBOPUTCIBbHBIC OTBETHI HA JOIMOJIHUTCIIbBHBIC BOIIPOCHI.

«He 3auTeHO» - BBICTABISIETCS IIPU YCIIOBHUH, €CIIN CTYACHT BJIaJIeeT OTPHIBOYHBIMU 3HAHUSIMU 11O
TeMaM Kypca, AaeT HEIOJHbIE OTBETHl Ha BOIIPOCH U3 OCHOBHOM JIMTEPATYPHI, PEKOMEHIOBAHHON K



