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PABOYAA NMPOIrPAMMA ANCUNTTINHDBI
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NpoeccnoHaIbHOro 06paszoBaHus, YTBepXKaeHHbIX 16 mapTta 2011 roga (npvkas
MuHo6pHaykn P® Nel365), nacnopta v nporpaMMbl KaHAWAATCKOro 3K3aMeHa
Mo Hay4Hoi cneymanbHocTn 25.00.21- TeopeTnyecKmne OCHOBbLI MPOEKTUPOBAHUA
rOPHO-TEXHUYECKNX CUCTEM

[Mporpammy cocTaBUN:
npow., 4. T.H. M. B. PbinbHNKOBa
4neH-kopp. PAH, npod., 4.1.H. A4.P. KannyHos

Paboyast nporpaMmma paccMoTpeHa 1 0aobpeHa Ha YyeHoMm cosete VNMKOH PAH
11.03.2015 r. (MpoTokon Ne4d/15)



1. Llenn ocBoeHUA ANCLUNINHBI

LlenamMm ocBoeHMa AUCLUMNANHBL «[1pOeKTUPOBaHME TEXHONOTMYECKMX CXeM

1 MPOLLECCOB MO/3eMHbIX paboT» ABNSHOTCS:

MosyyeHNe 3HaHWUIA O 3aKOHOMEPHOCTSIX U 3(h(EeKTUBHOCTM MOAFOTOBKM U
pasfeneHuns Cbipbsi HA MUHEPasibHble COCTaBNAOLLME;

03HaKOM/IEHME C OCHOBHbIMY TWMamu pacyeTa MacComnepeHoca;

MoyYeHNe HaBbIKOB MOAEMPOBAHNS 060raTUTe/bHbIX MPOLLECCOB M CXEM.
[ns AOCTMXKEeHMS NOCTaBNEHHbIX Leneii B aucumnanHe «MoaenmpoBaHue u

onTnMmn3sauma oboraTuTenbHbIX rnpoueccoB U CXem» pelarTca 3aja4vyn no m3y4ye-

HUIO:

nu ;v u;mu;mw ;o om

pacyéta packpbITUS MUHEPaIbHbIX (has;

OLLeHKN (hYHKLMIN (hpaKLMOHHOIO COCTaBa;

OrnpefeneHns 1 OLEHKM NnapaMeTpoB CenapauyoHHbIX XapaKTepucTnK obora-
TUTENIbHbIX annaparoB U CXewm;

ONTMMM3ALMIO CXEM pa3fefieHuns;

OLIEHKM 3((EKTUBHOCTM M ONTUMU3ALNN pa3feneHuns.

ACMVPaHT JO/MKEH UMEeTb NMpeACTaB/eHNe:

0 MeTOAax MaTeMaTU4eCKOro MoAennpoBaHus;

0 MOJensX 06oratuTe/lbHbIX NMPOLECCOB U annapaTos;

0 MOZE/IMPOBAHNM TEXHO/IOTUYECKMX CXeM 000raLLeHNs;

0 (PPaKLMOHHBIX XapaKTepUCT1KaxX MUHEPa/IbHOIO CbipbS;

0 cnocobax NporHo3a nokasaresiein U oLeHKM 3(HeKTUBHOCTIN pasjeneHus;

0 3aKOHOMEPHOCTAX M MexaHu3Max pasfeneHns B 060ratutenbHbIX npoLeccax;
0 cenapaLMOHHbIX XapaKTepuUCTUKaxX anmnapaToB U CXEM.

ACMMpPaHT JO/MKEH 3HaTb:

MeTOo/bl (PpaKLMOHNPOBaHUA CbIpbs;

MeTO/bl NPOrHoO3a TEXHOMOMMYEeCKNX NoKasartesien pasmieneHus;

MeTO/bl NONYYEeHUA cenapaLMoHHbIX XapaKTePUCTUK;

MPUHLMNbI COCTaBeHUSA B/10K-CXeM aIrOPUTMOB;

MEeTO/bl pacyeTa TEXHOMOTMYECKMX MOKa3aTenen;

MeTO/bl pacyeTta, CUHTE3a M ONTUMU3ALUN CXEM;

MeTOoZbl pacyéTa (hpakLMOHHOr0 cocTaBa MPOAYKTOB pa3fefieHus.

ACNUPaHT LO/MKEH UMETb HaBbIKM:

COCTaB/IEHNSA YpaBHEHWIA MaccornepeHoca

pacyéTa nokasaresiei pacKpbITUA 1 060raTMOCTM CbIPbS;
3KCMEPUMEHTa/IbHOMO MOJyYeHMs U pacyéTa cenapaumoHHbIX XapaKTepUCTUK
oboraTuTesIbHbIX anmnapaTtoB N CXeM;

COCTaB/IeHNA B/I0K-CXeM a/ITOPUTMUYUECKMX MOLENEN;

MOZENMPOBaHWA C UCMO/b30BaHNEM METOAA CTAaTUCTUYECKUX UCTIbITAHWIA;
CUHTE3a 1 ONTUMU3ALUN CXEMbI MO AaHHLIM MHOTOMEPHOMO aHan3a;

pacyeta CXeM UTepauMOHHbIM METOAOM M METOAOM CTPYKTYPHbIX Mnpeobpa-
30BaHWA;

pacyéta CTereHn BO3AEWCTBUA (DAKTOPOB Ha CYMMAapHYH 3(P(eKTUBHOCTb
pasfeneHus.



2. CTpyKTypa 1 coepxkaHune AMCLUNIMHbI
OO6LLas TPYA0EMKOCTb AUCLMMNMHBI COCTABNSET 2 3a4eTHble eANHULbI, 72 Yaca.

Paspen
ANCUNNINHBI

1 BsegeHue. MexaHn3m pasfefieHns npu
PasNNYHbIX cenapaLloHHbIX NPOLECcCcax.
Mpsamble OU3NKO-MeXaHNYeCKne NpoLecchl.
Knaccuiurkayms eiCTBYOWKX CU. Y paBHe-
HWA LBVXKEHNA YacTUL, B Pa3INYHbLIX NOMAX 1
cpefax. AnHamuka asmxeHus. CTeCHEHHbIe
ycnosus. [lnHamuka maccornepeHoca.

2. CocTaB/ieHWe ypaBHEHMI A macconepe-
Hoca. MaTtepuasnbHbIli cocTaB paboyero
npocTpaHcTBa 060raTUTENLHOrO annapara,
yueT cpefibl U cofiepXaHnua KOMMNOHEHTOB B
maTepuane, jBUXKeHNe YacTuL, 3aKOHbI CO-
XpaHeHus.

3. ABTOMaTVISaLLVIFI TEXHONMOIMYeCcKunx
npoueccos. MogenvposaHne, KOHTPO/b,
aBTomMaTm3aumsa TeXHONOrMYeCcKux npouec-
CoB 0boraleHuns, nx onTUuMm3aLms.

4. YnpaBneHNA TEXHOMNOTMYECKUMN MpPO-
ueccammn. OpraHun3aLua TeXHONOTMYECKOro
06CNYyX1BaHUA, yNnpaBieHNa TeXHON0ornye-
CKMMW npoueccamm, pasmeLleHms, PYyHKLM-
OHWPOBaHUS 060raTUTENbHbLIX NPOLLECCOB U
Nnpoun3BoOACTB

5. MeTO,qu onTnmmMmuniaynn NMPOEKTHbIX
peweHnn oboratnTenbHbiX Gabpuk.
Pa3smelyeHus, (yHKLUMOHMpOBaHWUA oboraTu-
TeNbHbIX NPOLECCOB M Npou3BoAcTB. Moge-
NMpoBaHMe 0060raTuTeNlbHbIX MNPOLECCOB W
cxem Ha 9BM.

3auet

NToro:

Kypc

Bugbl yue6Ho paboThl,

®dopmbl TeKyLLEro

BKNKO4Yasa CaMOCTOATE b~

Hyl0 paboTy 1 Tpya0eM-
KOCTb (B Yacax)*

nekyum

8

npakKT.

8

3aHATUA

KOHTpONA ycnesae-
MocTK (o Heaensim
CcemMecTpa).
dopma npomexy-
TOYHOI1 aTTecTauumn
(no cemecTpam)

camocT
pa6oTa

12 YO
YO
12
Mp.np
8 YO
0 YO
Mp.np

MUCbMEHHbI
aKcnpecc onpoc

12

Kom6. onp.
56

YO - ycTHbI onpoc; Kom6. onp. - KOMOGUHUPOBaHHbIA onpoc; Mp.np.- NpakTu4eckas npoeepka

MepeyeHb TeM MNPAKTUYECKMX 3aHATUIA (18 u)

1 3aKOHOMEPHOCTW PacKpbITUA (24).

2. CenapalunoHHasa xapakTtepucTuka annaparta (24).

3. TocTpoeHMe 1 NCMO/b30BaHNE KPUBbLIX KOHTPACTHOCTU 1 060raTMocTu (4u).



3. ObpasoBaTtefnibHble TEXHO10r N

B Xxo/ie NpoBefieHNst NEKLIMOHHbIX 3aHATUIA NpefycMaTpMBaeTcs
MCMO/b30BaHUE 3MEKTPOHHOIO AEMOHCTPALIMOHHOrO MaTepuana, nabopa-
TOPHOr0 060PY/0BAHUS M YCTAHOBOK MO TeMaMm, TPe6yloLmMmM UalcTpauum Me-
XaHU3MOB Pa3fieNeHnsl MUHepasnioB, paboThbl YCTaHOBOK.
MCMONb30BaHWe NporpamMmbl «Excel» ans matemaTyeckoro MofenpoBa-
HUSt 1 pacyeTa NPOLIECCOB U CXEM;
aKTUBHbIE U MHTEPaKTMBHbIE (DOPMbI 06YUEHMS: BapuaTUBHBbI OMnpoc, Anc-
KYCCWW, YCTHbIA OMpoC 1 T.1.

4. Y4e6HO-MeTOAMYeCKOe 06ecrneyeHrie CaMoCTOSTeIbHOM PaboTbl acnpaHToB

Ne
n/n

HanmeHoBaHwMe pasgena anc-

LMNJINHbI

TeopeTnyeckne 0CHOBBDI
pasgeneHus.

CocTaB/ieHWe ypaBHeH WU
mMacconepeHoca

ABTOMAaTM3aLMNA TEXHONO-
r’mMyecKmMx npoueccos

YnpaBneHna TexHonoruye-

CKMMKU npouyeccamu

MeTofbl ONTUMM3AL MK
NPOeKTHbIX pelweHnin 060-
raTuTenbHbIX habpuk

3auver

Bonpocbl K 3a4eTy:

Bug camocTos-
Te/bHOI paboTbl

MogroToBka K
NEKLMNOHHBIM
3aHATUAM
MogrortoBka K
JIEKUMOHHBIM
3aHATUAM
MogroToBka K
NPaKTUYECKUM
3aHATUAM
MogrortoBka K
NEeKLMNOHHbIM
3aHATUAM
MogroTtoBka K
NEKLMNOHHBIM
3aHATUAM
MogroToBka K
NPaKTUYECKUM
3aHATUAM
MogroToBka K
JIEKUMOHHBIM
3aHATUAM
MogroTtoBka K
NPaKTUYECKUM
3aHATUAM

MogroToBka K
3a4eTy

nOpFI,IJ.OK BbIMNO/IHEHUA

1 KOHTpO#st

PaboTa ¢ nMTepaTypoil.

YO

Pa6oTa ¢ nnTepaTypoi.

YO

3alimTa NpakTMYecKoii
paboThbl

PaboTa ¢ MTepaTypoil.

YO

Pa6oTa ¢ 1TepaTypoii.

YO

3almMTa npakTUYecKol
paboThbl

PaboTa c nMTepaTypoil.

YO

3almTa nNpakTUYecKol
paboTbl

PaboTa C KOHCMEKTOM,
OCHOBHOM ¥ JOMOMHU-
TeNbHON MTepaTypoil.
Kom6. onp.

Kon-Bo
4acos
cam.
pa6oThbl

12

1 MeToabl MO eIMPOBaHNS annapaTtoB M CXem 060ralleHus,
(YHKL MW pacnpeaeneHns TBepaoro M LeHHOro KOMMOHEHTa No pakumamM as

5

YyebHo - me-
ToAMYecKoe
obecneveHne

[1-14]

7]

[24]

[6-11]

[2,9-14]

[5]

[8.9]

[2.4]

[1-13]

MCMO/b3YHOLLMX



OnuncaHms BELLECTBEHHOI0 COCTaBa Py U NPOAYKTOB 060raLleHus.

2. MeTofbl 3KCNepuMeHTaIbHOrO ornpefeneHns yHKUMIA NS NpoLeccoB obora-
LLIeHMS

3. CenapauynOHHble XapaKTePUCTUKN MaeanbHOro U peasbHOro cenaparopos. [e-
PECTPOViKa 1 yNyuLLEHNe cenapaLMOHHON XapaKTePUCTUKMN.

4. OCHOBHble YpaBHEHMSI MaccomnepeHoca, METOAbI MX PELLEHUS.

5. CuHTe3 1 oNTUMM3aLMsi CXeMbI MO AaHHbIM MHOFOMEPHOIO aHau3a.

6. PacueT CxeM UTepaLMOHHbIM METOAOM UM METOAOM CTPYKTYPHbIX Npeobpaso-
BaHWIA.

7. Pacuét cTeneHu BO3AENCTBUS (HaKTOPOB Ha CYMMapHYH 3((eKTUBHOCTb pas-
AeneHus.

5. YuebHO-MeToANYECKOe U MHPOPMALIMOHHOe 06ecreyeHre ANCLUMIMINHBI

a) OcHoBHasa nuTepaTypa

1. WoxuH B.H., J/TonatnH A.l'. 'paBUTaLMOHHbIE MeTO/bl 060ralleHns. YUYebHNK
ana Bysos- M.: Hegpa, 1993.- c. 478c.

2. ABfOXvH B.M. OCHOBbI 060raLLeHNs Noe3HbIX UCKOMAaeMbIX: YUYeOHUK: B 2-X
Tomax. T.1.060ratutenbHble npoueccol.- M. "lMopHas kHura", 2008 .- 414c.

3. KosuH B.3., TuxoHoB O.H. OnpoboBaHne, KOHTPO/b M aBTOMaTu3auus obora-
TUTENbHBIX NpoLeccoB :y4eb. A4s1s By30B No cney. "O6oraiieHve nosnes, NCKo-
naembIx" - M. : Hegpa, 1990. - 342 c. : a-un

6) JononHnTeNbHas nuTepartypa

4. KapmasuH B.W., KapmasvH B.B. MarHuTHble, 3afeKTpuyeckne u cneumasibHble
MeTOo/bl 060raLLeHns None3HbIX nckonaemblx, ToM 1, M.: Hegpa, 2005

5. TuxoHoB O.H. 3akoHOMepHOCTb 3(P¢eKTUBHOIO pasfeneHns MUHepasioB B
npoleccax oboralleHms nonesHbIX nckonaemblX. - M.: Heapa, 1984,- 208 c..

6. TuxoHoB O.H. BBegeHMe B AWMHaAMWKY  MaccorepeHoca  MpoLec-
COB 0boraTuTesnibHo TexHonorun.- J1.: Hepgpa, JleHWHrpaAckoe OTAeNeHuve,
1973.- 239c.

7. UbinuH E.®. TlpegpapuTtesibHas KOHUEHTpaums pya. YuyebHoe mnocobue. -
Ceepanoeck: CI'i/A, 1991.-80c.

8. UbinvH E.®., Moposos HO.IM., Ko3nH B.3. MogenuposaHue 060ratuTeNbHbIX
MPOLLECCOB M CXeM.- EkaTepuHOypr: M3patenbCTBO YpasibCKOro YHuBEpCUTe-
Ta, 1996.-368c.

9. KosuH B.3. NccnepgosaHme pya Ha oboratmmocTb. EkaTepuHoypr: 3a-8o YT -
A, 2008.- 379 c.



10. benbkosa O. H.  MogenvupoBaHue 060raTUTesIbHbIX MPOLECCOB U CXeM (TUMO-
Bble 3aJayn U npumepbl UX pelleHns) : y4de6, nocobue / O. H. benbkosa. -
NpkyTck: U3a-8o0 Npl'TY, 2001.

11. KosmH B. 3., Tpon A. E., Komapos A. 4.  ABTOMartusaLma npou3BOACTBEH-
HbIX MPOLECCOB Ha 060raTUTe/IbHbIX habprkax : y4uebHUK 41 BY30B MO Crew,
"O6oratleHne nones, nckonaembix™ - M. : Hegpa, 1980. - 333 c.

12. XXypHanbl «O6oratleHne pya», «YTronb», «TOpHbIA XypHa».

B) [lMporpammHoe obecneveHne 1 VIHTepHeT - pecypcbl

13. Naros b.C., Jlaros .. PagnomeTpuyeckass COpTMPOBKa 1 cenapaumsa TBepabIxX
Mone3HbIX UCKOMaeMblX: YyebHoe nocobue. - M.: MNCuC, 2007. - 155 c. U3-
[aTeNbCTBO «J1aHb». INEeKTPOHHO-6MbMoTeYHas cuctemMa.e.lanbook.com

14. XypHan "O6oraweHve pya™ http://rudmet.ru/products/?sid=51

6. MaTtepunasibHO-TEXHNYECKOe 0becreyeHme AUCUUnInHbI (MOLyNS)

1 O6opyaosaHue: MarHUTHble cenaparopbl, (PI0TAUMOHHbIE MalUVHbI, KOH-
LIEHTPaLMOHHbIA CTON, BUHTOBOW cenapatop, cenapatop HenbcoHa.

2. Komnnekt mynsTMeaniiHOro 06opyaoBaHus.
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