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1. Illeanb ocBOeHNSI AUCHUILIHHBI

[lenp MWUCHUIUIMHBL: TIOATOTOBKA OOYYAIONIUMXCS TMPOCKTHOW JEATEIBHOCTH B cdepe
ABTOMATH3UPOBAHHOHN pa3pabOTKH MPHOOPOB, CUCTEM M TEXHOJOTHUYECKHX IMPOIECCOB, a TaKXKE B
cdepe pa3paboTKu Au3aitHa MPUOOPOB U CUCTEM.

3amayaMu  JWCHUIUIMHBI  SIBIISIIOTCS  WM3YYEHHE  OCHOBHBIX  METOJOB M CpEACTB
ABTOMATH3UPOBAHHOTO TPOCKTUPOBAHUS NPUOOPOB, CHCTEM U TEXHOJOTMYECKHX IPOIECCOB,
U3ydeHWE MPHUHIUIIOB W AacleKTOB JSPTOAN3alHEPCKOTO MPOCKTUPOBAHHUS W MOJCPHU3AINH
npuOOpOB, pa3BUTHE HABBHIKOB MPUMEHEHHS TEOPETUUECKUX 3HAHUM IS pelIeHHs MPOCKTHBIX H
OTIBITHO-KOHCTPYKTOPCKHX 33/1a4 B 00J1aCTH TPUOOPOCTPOCHUSI.

2. MecTto nucuuiuiaibl B cTpykrype OIIOII BO
ba3oBpIMHM UCHMIUIMHAMU JUIsl JAHHOTO Kypca SBISIFOTCA JAWCLUUIUIMHBL OakanaBpHara:
"OCHOBBI  MpOeKTUpoBaHHs mnpubOopoB u  cuctem", "KommbloTepHble TEXHOJOTHH B
npubopoctpoenun", "KoHCTpynpoBaHHE KOHTPOJIBHO-U3MEPUTEIBHBIX MpuOOpoB". Ha manHOM
Kypce 6asupyercs aucuuiuinHa: "MaTeMaTtuueckue Moenu npubopos u cuctem", "MoaenupoBanue

MIPOIIECCOB U CUCTEM'", a TaK e HAIMCaHUE BBITYCKHON KBATM(PUKAIIMOHHON paOOTHI.

3. Ilnanupyembie pe3yabTaThl 00y4eHUs M0 JUCHUIJINHE
[Inanupyemble pe3yapTaThl OOY4YEHHSI MO IUCHUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMbBIMU
pesyabTatamu ocBoeHus: OIIOII (koMneTeHIMAMU U UHANKATOPaAMU JOCTUKEHUSI KOMITIETSHIIHI )

dopMuUpyeMbIe [Inanupyemble pe3yabTaThl 00yYeHHUS 10 JUCLUILUIMHE, B
KOMIIETCHIIH (KO I, COOTBETCTBUM C UHAUKATOPOM NOCTHIKCHUSA KOMIICTCHIIUN HaumMmeHnoBanue OLICHOYHOT'O
cozep:KaHne WuavkaTop HOCTUXKEHUS PesynbraTel 00y4ueHus 1o CpeacTBa
KOMHCTCHHI/H/I) KOMIICTCHIIMH JUCHUIIIINHE
OIIK-3 Cnocoben OIIK-3.1 IIpuobperaer 3HaTh BO3MOXHOCTH OTYET, TeCT

npuoodperaTs U
HCII0JIb30BaTh HOBBIE
3HAHMS B CBOCH
NpPeIMETHOU 00JIACTH
Ha OCHOBE
“H(OPMAITMOHHBIX
CHCTEM U TCXHOJIOTHH,
IpeyIarath HOBBIC
U U TOIXO0IBI K
PEIICHHIO
HMH)KEHEPHBIX 3a1a4

HOBBIE 3HAHUS B CBOEH
NpeMETHOM 00JIaCTH Ha
OCHOBE MH(OPMAIIMOHHBIX
CUCTEM U TEXHOJOTHI

COBPEMEHHOTO IIPOrPAMMHOTO
oOecricucHHs B 00JIaCTH
ABTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS U JH3aliHA
npudopos u cucrem (OIIK-3.1)
YMeTh BEIOUpaTh HEOOXOIUMOE
MPOrpaMMHOE OOecTIeUeHUE ISt
MPOBECHUSI aHATN3a
HA/ICXKHOCTH OOBEKTOB
pUOOPOCTPOSHUS TIO X
KOMITBIOTEPHBIM MOJIEIISIM
(OIIK-3.1)

Brajgets HaBbIKaMU aHAH3a
HAJICKHOCTH OOBEKTOB
npUOOPOCTPOCHHUS TI0 UX
KOMIBIOTEPHBIM MOJICIISIM
(OIIK-3.1)

OIIK-3.2 IIpennaraer
HOBBIE UACH U MOJAXOJIBI K
PELICHUI0 MHKEHEPHBIX
3a/1a4 Ha OCHOBE
TIOJTYYCHHBIX HOBBIX
3HAHUU C TPUMEHEHUEM
MHPOPMALIMOHHBIX CHCTEM
1 TEXHOJIOTUH

3HaTh OCHOBHBIC TCH/ICHIINY B
J3aifHe COBPEMEHHBIX
npudopos u cucrem (OI1K-3.2)
YMeTh OLieHUuBaTh
KOHCTPYKTHUBHBIE H
TEXHOJIOTHIECKHE OCOOCHHOCTH
peanm3anyy Ha IPaKTHKe
prOOPOB M YCTPOKHCTB C
BBIOpaHHBIM Au3aiiHoM (OITK-
3.2)

Bnaners HaBbIKAMU
odopmIIcHHS AU3aliHA
npudOpOB U CHCTEM B
COOTBETCTBHH C
COBpPEMEHHBIMHU TEHICHIIUSIMHI
(OIIK-3.2)




IIK-1 Crioco6HOCTH
y4acTBOBATH B
paspaboTkax,

COBEPIICHCTBOBAHUH,
MO/JICpHU3ALIHH,
YHUDUKATAHA
BBIITYCKaEMBbIX
MIPUOOPHBIX CUCTEM U
UX DIIEMCHTOB

[IK-1.1 Haxomut perenus
MTOCTABJICHHBIX 33]1a4 B
cBoei mpodeccruoHanbHON
00J1aCTH ¢ TPUMECHEHHEM
“HPOPMAITMOHHBIX
TEXHOJIOT Ui

3HaTh BO3MOKHOCTH
HH(POPMANMOHHBIX TEXHOJIOTUI
[PU IPOSKTUPOBAHNHU
npubopHbix cuctem (ITK-1.1)
YMetb paboTath ¢
COBPEMEHHBIM MPOTrPaMMHbBIM
obecriedeHreM ISt MPOPaOdOTKH
nn3aiiHa IprOOPOB M CHCTEM
(TIK-1.1)

Bnanets HaBbIKamMu BEIOOpa
IPOrpaMMHOTr0 00eCIIeUeHUS
JUTSL aBTOMATH3HUPOBAHHOTO
npoektuposanus (ITK-1.1)

OTUYCT, TCCT




4. CTpyKTYypa " coepkaHne TUCUUILTHHbI

OO01mas TpyA0eMKOCTh JUCIUILUTUHBI COCTABISET 6 3a4ETHBIX eIUHUIL, 216 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
VYpoBeHb 6a30BOro 00pa3oBaHMsI: BHICIIEE.
Cpoxk o0y4eHust 2r.

4.1.1. CrpykTypa AMCHUILINHBI

KonrakTHas pabota
00y4aromuxcs ¢ IeJarorTH4eckKuM | o
pPabOTHUKOM 5 dopma
'Q TEKYIIETO
g" KOHTPOJISt
£ < yCIEBACMOCTH
No 53 E (o HexensimM
Pazgen (Tema) nUCUMIIMHBI g =
T\IT S = | 7| ~ g cemecTpa),
o = & = g (popma
= Q S w 5 [POMEKYTOIHOM
S| | & 0 S| a % arrecTanuu(mo
Sl ol @& o | £ | & 3 < ceMecTpam)
S E| 2| B2 &l & O
Z 5 & = 5 &
[5) o 5 a2 | = > o)
= <> = g N4 = S
= = | & S| =
E | &
AR ~
|l 8| &
=i I
1 DProHOMUYECKUE OCHOBBI I (1212 |12 70,55 | orier, Tectupoparie
MIPOEKTUPOBAHUS U TU3alHA
pUOOPOB U CUCTEM.
Bcero 3a cemectp 108 12 | 12 | 12 1,2 10,25 | 70,55 3au. ¢ o1I.
2 ABTOMAaTH3UPOBAHHOE 2 148 93,35 | omier, Tecthponaie
IIPOEKTUPOBAHUE MOJEIICH
MPUOOPHBIX CUCTEM U
TEXHOJIOTHYECKUX MPOIECCOB.
Bcero 3a cemectp 108 | 4 8 + 04 |2,25| 93,35 3au.
Uroro 2161 16 | 20 | 12 1,6 | 2,5 | 163,9
4.1.2. ConeprkaHue TUCUMILIMHBI
4.1.2.1. Ilepeyennb Jgexkumi
Cemectp 1

Paszoen 1. Opeonomuueckue ocHogbl npoeKMupo8anus u OU3AUHa NPUOOPOS U CUCIEM.

Jlexnus 1.

Crpykrypa mpoiiecca IpoeKTUPOBaHUs MPUOOPOB U cucteM. CTaHAapTU3alUS B

MIPOCKTUPOBaHUHM (2 Jaca).
Jlexknus 2.

[TpombIIICHHBIN THU3aliH. DPrOHOMUYECKOE MPOSKTUPOBaHNUE MPUOOPOB. BeiOOp

MaTepuanoB. OCHOBBI KOMIIO3UIIMH B IPOMBIIUIEHHOM Jn3aiiHe (2 yaca).
Jlekuus 3.

CucreMbl aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS IPOMBILIUIEHHOTO Au3aiiHa (2 yaca).




Jeknusa 4.

I'eomeTpuueckoe u napamerpuueckoe MojearupoBanue. O0bEKTHOOOPHUEHTUPOBAHHOE
KOHCTpyHpOBaHHeE (2 yaca).
Jleknus S.

DeMeHTHl TEXHOJIOTMYECKOTr0 Ipoliecca MPH MOHTaxe, COOpKe U IMAarHOCTUKE 00BEKTOB
npudopocTpoeHus (2 Jaca).
Jlexknus 6.

3amgaun u Busbl CATIP mpuOopoB 1 TEXHOJIOTHYECKUX MPOIEcCOoB (2 yaca).
Cemectp 2
Paszoen 2. Asmomamusuposannoe npoekmuposanue mooeneti npubOPHuIX cucmem u
MEXHON02UYECKUX NPOYECCO8.
Jleknus 7.

NuxenepHele pacueTsl. MeTO KOHEUHBIX 3JIEMEHTOB. MOIETMpOBaHNE KUHEMATUKH (2
qaca).
Jleknus 8.

MopenupoBanue GU3NIECKUX TPOIIECCOB MTPU MPOSKTUPOBAHUH JIEKTPOHHBIX YCTPOUCTB (2
qaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHH

Cemectp 1
Pazoen 1. Opeonomuueckue ocrogbl npoeKmupo8aHus u OU3ANUHaA NPUOOPOE U CUCTIEM.
IIpakTnyeckoe 3ansaTue 1

Coznanme neraneit B CAIIP FreeCAD (2 gaca).
IIpakTHyeckoe 3ansTHE 2

Ucnons3oBanne snekrpoHHbIx Tadbmmil B CAITP FreeCAD (2 gaca).
IIpakTnyeckoe 3ansaTHe 3

Busyammzanus npoekra B CAIIP FreeCAD (2 gaca).
IIpakTnyeckoe 3ansaTHe 4

FEM-ananu3 npocteiimiero snmementa B CAIIP FreeCAD (2 gaca).
IIpakTH4eckoe 3aHATHE S

MaremaTnueckoe MOJIeIMPOBAaHUE CBOMCTB 00TEKaeMOCTH KopItyca Ipubopa B cpejie
OpenFOAM (2 yaca).
IIpakTuyeckoe 3ansiTue 6

MonenupoBaHue mpolecca TeIIonpoBOIHOCTH Kopyca mpubopa B cpene OpenFOAM (2
qaca).
Cemectp 2
Pazoen 2. Asmomamuzupogannoe npoekmuposarnue mooeneti npuOOpHvLX CUCEM U
MeXHON02UYECKUX NPOYECCO8.
IIpakTuyeckoe 3ansiTue 7

Coopxka npubopa B CAIIP FreeCAD: pa3merieHue ne4aTHoro ysia B Kopmyce rnpubopa (2
qaca).
IIpakTHyeckoe 3ansaTHE 8

ITpoexTrpoBaHre MapIIPYTHON KapThl TEXHOJIOTMYECKOTO MPOLECCa U3TOTOBICHHS KOPITyca
npubopa B cpene TimeLine Free Work (2 yaca).
IIpakTuyeckoe 3ansiTue 9

[TpoexTHpoBaHKE ONEPALMOHHON KAPTHI TEXHOJIOTUYECKOTO MPOLIECCa U3TOTOBICHUS
Kopnyca npubopa B cpeae TimeLine Free Work (2 gaca).
IIpakT4eckoe 3ansaTue 10

Pa3zpaboTka TexHUUeCKON JOKyMEHTAIMH Ha 00BeKThI mprbopocTtpoeHus B CAIIP (2 gaca).



4.1.2.3. Ilepeuyenn 1a00paTOPHBIX PadoOT

Cemectp 1
Paszoen 1. Opeonomuueckue ocHo8bl npOeKMUpPOBAHUs U OU3AUHA NPUOOPOB U CUCEM.
JlaGopaTopHnas 1.

Pazpabotka xopmyca nmpubopa B CAIIP FreeCAD: BbiOOp MaTepuana Kopiyca, Co3jaHue
0a30BoIi TpexMepHOU Moen (4 yaca).
JlaGopatopHnas 2.

Pazpabotka kopmyca npubopa B CAIIP FreeCAD: npuganue 3proHOMUYHOI GopMbl 1
CO37IaHHEe COBPEMEHHOTO Au3aiiHa (4 Jaca).
JlabopaTopHnas 3.

MexaHndecKkuid aHau3 Kopiryca mpudopa MetooM KoHedHbIX neMeHToB B CAIIP FreeCAD
(4 gaca).

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMYECKOE o0ecieYeHre CAaMOCTOATEIbLHOI

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUEHHE:
1. Bompockl craHgapTH3alMM IMPOLIECCOB IPOEKTUPOBAHMS. OTambl NpoeKTHpoBaHMA. [loHATHS
YKU3HEHHOTO LIUKJIA N3NNI,
2. Bompochl cTaHmapTH3alM CpPEACTB aBTOMATHU3alMM TNPOEKTHUpoBaHUS. CTPYKTYpbl  CHUCTEM
aBTOMAaTHU3UpOBaHHOTO npoektupoBanus (CAIIP).
3. ®opMHUpPOBaHHE TEXHOJOTHYECKUX TpeOOBAaHWK K TPOIECCY MPOSKTUPOBAHUSA, KaK YacTH
€MHOI0 TIPOM3BOACTBEHHOIO IMKIIA.
4. OproHoMUYeCcKre TPeOOBAHMS K TPUOOPHBIM CHCTEMAaM.
5. MaTepdeiickl mpuOOPHBIX CUCTEM.
6. IlocraHoBka 3amauy A aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUSA MOJIECIMPOBAHHUS M aHAINU3A
YCTPOMCTB NMPOMBIIIUIEHHON 3JIEKTPOHUKH. BBIO0Op IporpamMm Asist perieHus: MPOEeKTHBIX 3a1a4.
7. DIeKTpOHHbIE KOMIIOHEHTBI, Kak 0a3a mpoeKkThupoBaHus. BwiOop dremMeHTHON 0a3bl,
¢opmupoBaHne OHUOIMOTEK KOMIIOHEHTOB TIAKETOB AaBTOMATHU3MPOBAHHOTO IPOEKTUPOBAHHS
3JIEKTPOHHBIX YCTPOUCTB.
8. HMmMuranmoHHOE MOJEIMPOBAHME KaK 4YacTb aBTOMATU3MPOBAHHOTO IPOEKTHPOBAHUS
3JIEKTPOHHBIX cxeM. OpraHuzamus MoeaupoBanus Ha ocHoBe Spice, VHDL u XML onucanuii.
9. IloHATHS CKBO3HOI'O NPOEKTHPOBaHU:. B3auMozeiicTBue NporpaMMHBIX MOJYyJIEH IPU CKBO3HOM
MIPOEKTUPOBAHUH.
10. UnpopmanimoHHbIE aCHEKThl TEXHOJIOTHYECKUX MPOIIECCOB B TPUOOPOCTPOCHUHU.
11. Drambl TEXHOJOTUYECKOTO MPOIIecca Ha MPOU3BOJICTBE MPHUOOPOB U CUCTEM.
12. Cuctembl aBTOMAaTHYECKOTO MPOEKTUPOBAHUS TEXHOJIOTHYECKUX TTPOLIECCOB.
13. Metroabl ONTUMHU3ALMUA TEXHOJIOTHUYECKUX TPOIECCOB C YYETOM KpPUTEPHEB HAJIEKHOCTH,
3¢ (HEeKTHBHOCTH, SKOHOMHUYHOCTH.
14. TlepcnekTuBbl pa3BUTUS CPEACTB ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS SJIEKTPOHHBIX
YCTPOMCTB.
15. OcobeHHOCTH POSKTHPOBAHUS CPENICTB MU(PPOBOM U KOMITBIOTEPHON TeXHUKHA. MoennpoBanme
Y aHaJIu3 NapaMeTPOB HAJIEKHOCTU U YCTOWYUBOCTH.
16. OcoOeHHOCTH TPOCKTUPOBAHUS U3MEPUTEILHBIX YCTPOUCTB U CUCTEM.

Jlnist caMOCTOSITENTbHONW pabOThl MCIONB3YIOTCS METOJIMYECKHE YKa3aHHWS IO OCBOCHHIO
JUCIUIUIMHBI U U3JIaHUS U3 CIIMCKA MPUBEIEHHOW HUXKE OCHOBHOW U TIOMOJHUTENBHOM JINTEPaTypHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbLHBIX padoT, pedeparos, TP, PI'P, PIIP

He nmanupyercs.

4.1.2.6. [IpumepHbIi epevYeHb TEM KYPCOBBIX PadoT (IIPOEKTOB)
1. IlpoekTupoBaHue MeYaTHOM IIIATHI U pa3paboTKa qu3aiiHa KOpIyca HOCUMOTO KOHIYKTOMETpa.
2. IlpoekTHpoBaHue IEYaTHOM IUIATHI U pa3paboTKa Au3aiiHa Kopiyca 6apomeTpa.
3. [IpoexkTupoBaHue NEYaTHOM IJIATHI U pa3pabOTKa Au3aiiHa KOpIyca HOCUMOT'O BOJILTMETpa.
4. IIpoexTHpoBaHKE TIEUATHOH IJIATHI U pa3paboTKa ITu3aiiHa KOpITyca JTIOKCMETpa.



5. IlpoexkTrpoBaHue MEeYaTHOM TUIAaThI U pa3paboTKa Au3aifHa KopIyca 4acTOTOMEpA.

6. [IpoexTpoBaHue IEYaTHOM IJIATHI U pa3paboTKa AW3aliHa KopIyca MupoMeTpa.

7. IlpoekTrpoBaHUEe MEeYaTHOM TUIAaThl U pa3paboTKa Au3aiiHa Kopyca JaibHoMepa.

8. IIpoexTupoBaHne TEXHOIOIMYECKOT 0 IIpoLecca MPOU3BOACTBA PaUONICKTPOHHOM anmnaparypsl Ha
JTane TEXHUYECKOTO KOHTPOJIS.

9. TlpoekTupoBaHHE TEXHOJOTMYECKOTO MpOoIlecca MPOU3BOJACTBA METATIOKOHCTPYKIIMH Ha ATare
TEXHUUYECKOTO KOHTPOJIA.



4.2 ®opma o0y4yeHusi: 3204HasI
YpoBeHb 6a30BOro 00pa3oBaHMsI: BHICIIEE.

Cpoxk 00yueHus 2r 6M™.
Bcero ®opma
Tpynoem- Jlek- Hpakru- | Jlagopa- Koncynb- (KOHTaK- TMPOMEKYTOYHOT 0
KOCTb, YyecKHue TOPHBIE KonTt- CPC,
Cemectp umu, Taums, THast KOHTpoJIsI (3K3.,
yac./ 3a4. 3aHATHUSA, | padoThl, poJib,uac. qac.
gac. gac. padora), 3ad4., 3a4. C OIl.)
en. qgac. qac.
qac.
1 108/3 4 4 8 2 0,5 18,5 85,75 3au. ¢
o1.(3,75)
2 108/3 4 8 2 2,25 16,25 88 3a4.(3,75)
Hroro | 216/6 8 12 8 4 2,75 34,75 | 173,75 7,5
4.2.1. CTpyKTypa AUCHUIIMHBI
KonraktHas pabota
00yJaronuxcs ¢ mearornyecKum -
paboOTHUKOM 5 dopma
< TEKyIEro
2“ KOHTPOJISt
£ g YCIIEBAEMOCTH
No Paznen (Tema) 3 e (110 HeneNAM
m\n JIUCILIUILINHEI 2 = | 3| = S cemecTpa),
@ = E = S dopma
e ¥ w 5 IPOMEXYTOUHOI
S o g Ef A < aTrecraruu(mo
= o &l = = =
S 0] = Q| ¥ & o) < ceMecTpam)
S| E|E|E|z|E| E| ©
S| 8| 8| E|e| & =
= 5 & Sl x| 2 S
S s | 8 ~
=% o
S| & g 2
s | & | E
o | ® S
=NE=E
1 DProHOMUYECKHE OCHOBBI 1 4 | 4| 8 85,75 OTYET,
MMPOEKTUPOBAHHUS U TECTUPOBAHHE
nu3aitHa npubopoB U
CHUCTEM.
108 4 | 4 | 8 | + 2 10,5 | 85,75 3au. ¢
Bcero 3a cemectp
o1.(3,75)
2 ABTOMaTHU3UPOBAHHOE 2 1418 88 OTYET,
MPOEKTUPOBAHUE MOJIEITIEH TECTUPOBAHUE
MPUOOPHBIX CUCTEM H
TEXHOJIOTUYECKUX
MPOLIECCOB.
Bcero 3a cemectp 108 | 4 | 8 + | 2 12,25 88 3au.(3,75)
Htoro 216 | 8 [ 12| 8 4 12,75 |173,75 7,5




4.2.2. Conepxkanue TUCUUILTHHBI

4.2.2.1. IlepeuyeHsn JeKuuii

Cemectp 1
Paszoen 1. Opeonomuueckue 0cHO8bI NpOEKMUPOBAHUS U OU3AUHA NPUOOPOB U CUCEM.
Jleknus 1.

Crpykrypa mpoliecca IpoeKTUpoBaHus MpruOopoB u cucreM. CTaHaapTU3alus B
poeKkTHpoBaHuU. [IpoMbllIeHHBIN 1H3aiiH (2 yaca).
Jleknus 2.

I'eomeTprueckoe U mapamerpuyeckoe MozenupoBanre. OObeKTHOOOPHUEHTHPOBAHHOE
KOHCTpyHpoBaHue (2 yaca).
Cemectp 2
Paszoen 2. Aemomamusuposannoe npoekmuposanue mooeneti npubOPHuIX cucmem u
MeXHON02UUECKUX NPOYECCO8.
Jleknus 3.

DJeMeHTHl TEXHOJIOIMYECKOTr0 Ipoliecca MPH MOHTaXxe, COOpKe U IMarHOCTUKE 00BEKTOB
npudopocTpoeHus (2 Jaca).
Jexknusa 4.

CAITIP mpubOpoB ¥ TEXHOJIOTHYECKUX TIpo1ieccoB. MoaenupoBanue GU3NIECKUX MPOIECCOB
IIPYU IPOEKTUPOBAHUM DJIEKTPOHHBIX YCTPOMCTB (2 vaca).

4.2.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 1
Paszoen 1. Opeonomuueckue 0cHO8bI NPOEKMUPOBAHUS U OU3AUHA NPUOOPOB U CUCEM.
IIpakTHyeckoe 3ansaTue 1.

Coznanne u Busyanmzanus aetaineit B CAIIP FreeCAD (2 gaca).
IIpakTH4eckoe 3ansaTHE 2.

Coznanne u ucnoiabzoBanue 3eKTpoHHBIX Tadmil B CAIIP FreeCAD (2 gaca).
Cemectp 2
Paszoen 2. Aemomamu3suposannoe npoekmuposanue mooeneti npubOPHuIX cucmem u
MEXHON02UYECKUX NPOYECCO8.
IIpakTnyeckoe 3ansiTue 3.

FEM-ananu3 npocreiimiero snementa B CAIIP FreeCAD (2 yaca).
IIpakTnyeckoe 3ansiTue 4.

MaremaTHueckoe MOJICIMPOBAHUE CBOMCTB 00TEKaEMOCTH KOpITyca Ipudopa B cperie
OpenFOAM (2 gaca).
IIpakTHyeckoe 3ansTHE S.

Mexanndeckuii ananu3 nedatHoit tatel Arduino B CAITP FreeCAD (2 gaca).
IIpakTH4eckoe 3ansaTHE 6.

[IpoekTupoBaHue TEXHOJIOTHUYECKOro mpolecca cOOpPKH U MOHTaxka OJ10Ka
PaAMOIEKTPOHHOIO CpEJICTBA (2 Jaca).

4.2.2.3. Ilepeyenn 1a00paTOPHBIX padoOT

Cemectp 1
Paszoen 1. Opeonomuueckue ocHo8bI NpOEKMUPOBAHUS U OU3AUHA NPUOOPOB U CUCEM.
JlaGopaTopHnas 1.

Pa3zpabotka u nmuzaita kopmyca npubdopa B CAIIP FreeCAD (4 vaca).
JlaGopaTopHnas 2.

MexaHndecKkuii aHamu3 Kopiryca mpudopa Meto oM KoHedHbIX neMeHToB B CAIIP FreeCAD
(4 gaca).

4.2.2.4. IlepeueHb TeM U y4eOHO-MeTOAMYECKOE 00eclieYeHre CaMOCTOATEIbLHOI

padoThI
HepequL TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIBHOC N3YUCHUC!



. O0mmas xapakTepucTHKa MpoIiecca MPOSKTUPOBAHHS.
. MapuipyThbl U 3Tarbl NPOEKTUPOBAHUSI.
. Boripocsl cTangapTU3anuu nNporeccoB MPOEKTUPOBAHUS.
. DTanbl TPOEKTUPOBAHUS.
. OCHOBBI H)PrOHOMUKH.
. [IpOeKTHBIN U TPOMBIIIUICHHBIN AU3aiiH.
. [loHATHS )KU3HEHHOTO LIUKJIA U3IEIIHS.
. Bonpock!l cTanmapTu3anuu cpecTB aBTOMaTU3ALUN TPOSKTUPOBAHHUS.
9. CTpyKTyphl cUCTEM aBTOMaTU3MpoBaHHOTO npoektupoBanus (CAIIP).
10. ®opMupoBaHUE TEXHOJOTHMUYECKHX TPEOOBAHMIA K IMPOIECCY MPOCKTUPOBAHUS, KaK
YaCTH €JMHOr0 MPOU3BOJCTBEHHOI'O IHUKIIA.
11. ITocranoBka 3a/1a4 71 aBTOMaTU3UPOBAHHOTO MPOECKTUPOBAHUS MOACITUPOBAHUS U
aHaJIM3a YCTPOMCTB MPOMBIIIICHHOH 3JIEKTPOHUKU. BbIOOp ITporpaMM AJis pemieHus: MPOeKTHBIX
3ajad.

03N N KW

12. DnexTpoHHBIE KOMIIOHEHTHI, KaK 0a3a MpOeKTUPOBAHUSI.

13. Monenu 3JIEKTPOHHON KOMITOHEHTOM 0asbl Ha PA3IMYHBIX 3TArax MPOCKTUPOBAHMUSI.

14. Bo16op siieMeHTHO# 0a3bl, GpopMHupoBaHUE OMOIMOTEK KOMIIOHEHTOB ITaKETOB
ABTOMATHU3UPOBAHHOTO IMPOEKTUPOBAHMS SJIEKTPOHHBIX YCTPONUCTB.

15. IMuTaniMnoHHOE MOJIETMPOBAHUE KAK YaCTh aBTOMaTHU3UPOBAHHOTO MPOEKTUPOBAHUS
JEKTPOHHBIX CXEM.

16. Opranuzarnust MmonenupoBanus Ha ocHoBe Spice, VHDL u XML onucanuii.

17. SI3bIKM TIPOEKTUPOBAHUS BBICOKOTO YPOBHSI.

18. IloHATHSA CKBO3HOI'O IPOEKTUPOBAHHUS.

19. BzaumopeicTBre mporpaMMHBIX MOIYJIEH TP CKBO3ZHOM ITPOECKTUPOBAHUH.

20. ITepcriekTUBBI pa3BUTHUS CPEJCTB aBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS
3JIEKTPOHHBIX YCTPOUCTB.

21. Oco0eHHOCTH MPOEKTUPOBAHMS CPEICTB HU(POBOI U KOMITBIOTEPHOI TEXHUKH.

22. MeTo KOHEYHBIX DJIEMEHTOB.

23. Oco0eHHOCTH MPOEKTUPOBAHMS N3MEPHUTEIBHBIX YCTPOMCTB U CUCTEM.

24. NadopManinoHHbIE aCTIEKThl TEXHOJIOTHYECKUX TIPOIIECCOB B MPUOOPOCTPOCHUH.

25. Drarbl TEXHOJIOTHYECKOTO MPOIecca Ha MPOU3BOACTBE MPUOOPOB M CUCTEM.

26. CructemMbl aBTOMAaTUYE€CKOTO MPOCKTUPOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB.

27. MeToapsl ONITHMU3ALMH TEXHOJIOTMYECKHUX IPOLIECCOB C YYETOM KPUTEPUEB HAJIE)KHOCTH,
3 PEeKTUBHOCTH, SKOHOMUIHOCTH.

Jlist caMOCTOSITENTbHONW pabOThl MCIONB3YIOTCS METOJIMYECKHE YKa3aHHWS MO OCBOCHHIO
JUCIUIUIMHBI U U3[IaHUS U3 CIIMCKA MPUBEIEHHOW HUXKE OCHOBHON U TIONOJHUTENBHOM JINTEPaTypHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbLHBIX padoT, pedeparos, TP, PI'P, PIIP

1. Pacyer mpoYHOCTHBIX MAPAMETPOB AIEMEHTOB KOHCTPYKIIMU PUOOPOB U CUCTEM.

4.2.2.6. [IpumepHbIi epevyeHb TEM KYPCOBBIX PadoT (IIPOEKTOB)

1. IIpoexTupoBaHue MeYaTHOM IUIATHI M pa3padoTKa AU3aifHa KOpITyca HOCHMOTO
KOHAYKTOMETpaA.

2. IlpoexkTupoBanre TeYaTHOM IJIATHI M pa3pabOTKa AU3aiftHa Kopiryca 6apomeTpa.

3. IlpoexTupoBaHue MeYaTHOM MIIAThI U pa3paboTKa Au3aiiHa KOpIyca HOCUMOTO BOJIBTMETPA.

4. TIpoexkTupoBaHue MEYATHOM IJIATHI M pa3paboTKa AU3aifHa KopITyca JIIOKCMETpa.

5. IlpoexTupoBaHue MeYaTHOM ATkl U pa3paboTKa AU3aiiHa KOpIyca 4acCTOTOMEpA.

6. [IpoexTrpoBaHue MeYaTHOM IJIATHI M pa3paboTKa AU3aiiHa KopIryca MIpoMeTpa.

7. IlpoekTrpoBaHue MeYaTHOM IIIaThl U pa3paboTKa qu3aiiHa Kopiyca JaibHOMEpa.

8. [IpoekTupoBaHue TEXHOIOTMYECKOTO MPOIecca MPOU3BOACTBA PATUOIICKTPOHHOM
anmnaparypsl Ha dTarne TEXHUYECKOrO0 KOHTPOJIA.

9. IlpoekTpoBaHKUE TEXHOJIOTUYECKOTO MPOIIECCa MPOU3BOACTBA METAUIOKOHCTPYKIIUM Ha
JTane TEXHUYECKOTO KOHTPOJIS.



5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH
B Hpouecce I/I3y‘-IeHI/ISI JOUCHUITIINHBI HpI/IMeH}IeTCSI KOHTAKTHasd TCXHOJIOI'UA HpeHOILaBaHI/ISI
(32 HMCKIIOYCHHEM CaMOCTOATENIbHO HW3y4aeMbIX CTyJeHTaMu BorpocoB). [Ipu mpoBenaeHuun
NPaKTUYECKUX pabOT MPUMEHSETCS] UMUTAIIMOHHBIN WM CUMYISIIMOHHBIN moaxof. Ilaru pemenus
3a7a4 CTyJAE€HTaM JAEMOHCTPUPYIOTCS MPU TMOMOIIM MYJIbTUMEAUWHOW TEXHUKU. B nanmpHeiniem
CTYZLGHTLI CaMOCTOATCIBbHO peIJ_IaIOT AHAJIOTUYHBIC 3aJaHUA.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA yCIeBaeMOCTH,

l'[pOMe)KyTO‘lHOﬁ arTeCTalui 110 uToraMm OCBOCHUA JUCHUIIJINHBI.
@OH/IBI OIIECHOYHBIX MATEPHANIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCUMIIJINHBI.

7.1. OcHOBHas1 y4eOHO-MeTOANYECKAS JUTEPATYPA 10 AUCHHUIIIIHHE

1. OcHOBBI MaTepHaJIOBEICHUS, IPOCKTUPOBAHNS U KOHCTPYUPOBAHUS : yuyeOHOe rmocodue /
coctautenu JI. I1. KoproBeHnko. — AcTpaxaHb : ACTpaxaHCKUW rOCYIapCTBEHHBI apXUTEKTYPHO-
cTpoutenbHblii yauBepcuret, ObC ACB, 2019. — 94 c. - http://www.iprbookshop.ru/93093.html

2. ABTOMaTH3aIUs TEXHOJOTHYECKHX MPOIECCOB U MPOU3BOJCTB : yueOHoe mocodue / U. A.
EmuzapoB, B. A. Iloronmn, B. H. HazapoB, A. A. TperbsikoB. — Tam6oB : TamOoBckwmii
rOCylapCTBEHHbIM TexHu4eckuii yHuBepcuretr, ObC ACB, 2018. — 226 c. -
http://www.iprbookshop.ru/92659.html

3. Kykymkuna, B. A. DproauzaitH: OCHOBBI COITMOKYJIBTYPHOTO TTPOSKTHUPOBAHUS : yueOHOE
nocoone / B. A. Kykymkwna, E. C. T'amoB, E. A. Kanrtapiok. — Jlumeuk : Jlumeuxwuii
roCylapCTBEHHbIM TexHUuYeckuid yHuBepcutrer, ObC ACB, 2019. — 41 c. -
http://www.iprbookshop.ru/92850.html

4. CemenoBbix, B. U. [IpoektupoBanre aBTOMAaTU3UPOBAHHBIX CUCTEM : yueOHOe mocooue /
B. 1. CemenoBrix, A. A. [lepmunoB. — Mocksa, Bonoraa : Uadpa-Uuxenepus, 2022. — 116 ¢c. —
ISBN 978-5-9729-1060-1 - https://www.iprbookshop.ru/123819.html

7.2. JonoHUTEIbHAS Y4e€0OHO-MeTOANYeCKAsl JJUTepaTypa no JUCUMUIIJIMHE

1. AnauTHBHBIE TEXHOJOTHU B JHW3aliHE W XYyJIOKECTBEHHOW 00pabOTKe MaTepHalioB :
yuebnoe nocobue / E. C. I'amoB, B. A. Kykymkuna, M. 1. Yepnsimosa, . T. Xeunamaunu. —
Jlunenx : Jluneukui rocygapcTBeHHBIN TexHudeckul ynusepcuter, ObC ACB, 2019. — 72 ¢. -
http://www.iprbookshop.ru/92842 . html

2. Jlunaros, I'. 1. KoMnoHeHTh MHUKPOCHCTEMHOW TEXHHMKH : ydeOHoe mocobue / I'. M.
JIunatroB. — BopoHex : DBOpOHEXKCKHMH TIOCYJapCTBEHHBIM apPXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcutet, bC ACB, 2019. — 83 c. - http://www.iprbookshop.ru/93319.html

3. KoHCcTpyKuMu U3 JepeBa M IJIACTMACC : AJIEKTPOHHOE ydeOHoe m3naHue (Kype JIeKIuii) /
coctaputenu T. B. 3onmHa. — AcTpaxanb : ACTpaXaHCKH TOCYAapCTBEHHBIM apXUTEKTYpPHO-
ctpoutenbHblii yHuBepcuret, 9bC ACB, 2019. — 198 c. - http://www.iprbookshop.ru/93096.html

4. TexHUKO-PKOHOMUYECKUN aHaIM3 : ydeOHOoe mocodue (Kype neknuid) / cocrapurenu C. A.
Kasepsun, H. I'. ®egopoBa. — Craspomnosib : CeBepo-KaBkasckuil ¢enepanbHblii YHUBEPCHUTET,
2019. — 106 c. - http://www.iprbookshop.ru/92764.html

5. Bacunmpuyk, B. KO. Meronsl onTuManbHBIX pemieHud : ydeOHoe mocodme / B. IO.
Bacunbuyk. — Cankt-Ilerepoypr : Cankrt-IlerepOyprckuii ToCymapCTBEHHBIM apXUTEKTYPHO-
cTpoutenbHblii yHuBepcuret, ObC ACB, 2018. — 88 c. - http://www.iprbookshop.ru/86431.html

6. I'epacumoBa, H. ®. OdopmieHue TEKCTOBBHIX M rpadUueCKHX TOKYMEHTOB : ydeOHOE
nocobue / H. @. I'epacumosa, M. JI. 'epacumoB, M. A. PomanoBuu. — benroponx : benropoackuii
roCyIapCcTBEHHbIA TexHOoMorndeckui yaupepcuter um. B.I'. Illyxosa, 9bC ACB, 2018. — 259 c. -
http://www.iprbookshop.ru/92283.html



7.3. Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOTHIl, HCIIOJIb3YeMbIX NIPH
OCYLLIeCTBJICHHH 00pa30BaTe/IbHOIO MpoLecca 1o JAUCHUIIMHE, BKJIIYast
nepevYeHb NPOrpaMMHOro odecnevyeHus U MHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B oOpasoBarenbHOM  mpolecce  MCHOJIB3YIOTCS  MH()OPMALMOHHBIE  TEXHOJIOTHUH,
peanM3oBaHHbIE Ha  OCHOBE  HMH(POPMALMOHHO-OOPA30BATENBHOTO  TOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAIIMOHHON CETH HHCTUTYTA!

- IPEeIOCTaBICHUE YIEOHO-METOINYECKUX MaTepHajIoB B 2JIEKTPOHHOM BHJIE;

- B3aMMOJEHCTBHE YYAaCTHUKOB 0Opa30BaTENbHOIO IpoLEcca 4Yepe3 JIOKalIbHYI CETh
uHcTuTyTa U MHTEpHET;

- IPEJOCTaBIEHUE CBEICHUI O pe3ynbTaTax y4eOHON eATENbHOCTH B 3JIEKTPOHHOM JIMYHOM
KaOWHEeTe 00yJaromerocs.

WHpopManoHHbIE CIIPABOYHbIE CUCTEMBI:

Hayunas snexktponHnas Oubnuoreka https://elibrary.ru/

Poccutiickas rocymapcTBeHHast onbimoteka https:// www.rsl.ru/

WNudopmannonnsie peectpsl denepasbHOT0 HMHCTUTYTA MPOMBIIUICHHONH COOCTBEHHOCTH
https://www1.fips.ru/

Crpasounsrii mopran FreeCAD https://www.freecadweb.org/wiki/Tutorials

OnekTpoHHBIM  (HOHA  MPaBOBOM W HOPMATHBHO-TEXHUYECKOW  JIOKYMCHTAIIMH:
http://docs.cntd.ru/document/1200118640

[TporpammHuoe oOecrieueHue:

Microsoft Windows 7 Professional (ITporpamma Microsoft Azure Dev Tools for Teaching
(Order Number: IM126433))

Kaspersky Endpoint Security nns 6uzneca — Cranmaptasiii Russian Edition ({oroop Ne436
or 11.11.2014 rozna)

National instruments Lab View Service pack 1 (Ne 127K-14 ot 23 mas 2014 rona.)

T-Flex CAD 3D 14 (Ne 181 - B—-TCH 11 2014 ot 13.11.2014.)

Open Office (becrnatHoe I10)

KiCAD (becmnarnoe I10)

KOMIIAC - 3D V10 (Haknmamguas Ne27 ot 15.12.2008 (moctasmmk Binl'Y Ha ocHOBaHuM
TOCKOHTPAKTA))

FreeCAD (becmnataoe I10)

7.4. Ilepeyenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOHI/IMbIX AJIA OCBOCHHUSA TUCIHUITJIMHBI
iprbookshop.ru
rsl.ru
freecadweb.org
docs.cntd.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue TN CIUTITHHbI
JlaGopaTopusi KOMIIBIOTEPHBIX TEXHOJIOTHI B IPHOOPOCTPOCHUH
Komnerorep E8400 — 11 mrt., Komnetorep ES500 — 2 mt.; Kommyratop TRENDnet;
BuaeonpoekTop MyJIbTUMEIUINHBIN; DKpaH HACTCHHBIN.

Jlabopatopusi KOMITBIOTEPHOTO MOJEIIMPOBAHUS B U3MEPUTENBHBIX CUCTEMAX

OBM Aiirek Intel Core i5 2400 - 12 mr.; JlaGopaTopHBbIii cTeH ] H3ydyeHUE HHTEp(hErHcoB
conpspkenns — 12 mr. ; Buneonpoektop Acer P1100 EY; Dxpan Hactennsiii ScreenMedia Economy-
P.

JlekuroHHas ayIuTOpUs



[IpoexTop Acer; sKpaH HACTEHHBIH.

JlaGopaTopus reoAMHaMHUYECKOT0 KOHTPOJISL M T€0IKOIOTHH

CepBep OBM Kraftway Express Lite EL23 — 1 mt.; Kommetotep "Aijitex" - 1 mr.; Pabouast
cranuust E8400 — 1 mt.; Hacrenuslit TenekommyHukamonusii mkag Conteg RON-04-60/40-M 19;
[Masmeuas cranmus ATP-1107 — 2 mr.; Habop unctpymentoB — AHT-5066 — 1 mr.; IlasopHas
cranuus ZD-98 — 1 mr.; depxarens MG 16126 (c mynoit) — 1 mt.; Knemu st o6xuma HT-568R
C1008 — 1 wt.; Munu apens CI'M-1 — 1 wit.; Munu apens CI'M-5 — 1 wt.; [Tasneauk ZD-88-208B
— 1 wr.; [Tnockory6st — 65 — 1 mr.; Pynerka C255 — 1 mt.; Pynerka 3emnemep — 1 mr.; Ckanbnens
C963 — 1 mr.; IlasmpHass MHOrOQyHKIIMOHAIbHAs peMoHTHas craHuus ASE-4206 — 1 mr.;
VY CTpoiCTBO BBIUMCIUTENBHBIX MamuH (rporpamMmarop) PG164120 — 1 wr.; I'eoBonsT™merp ['B-02 —
I mr.; YpoBHemep TeH3omerpuueckuit YpT-60-T-0,5% - 1 mr.; I'eneparop curnanos I'3-112 — 1
mrt.; Bonet™merp B7-35 - 1 r.; Bonst™merp B3-38 B — 1 mir.; Mynstumerp mudposoit UT 60E —
lmr.; Ucrounuk nutanusg DP832A — 1 miT.; 8-Mu KaHAJIBHBIN W3MEPUTENb TEMIIEpaTypsl — |1 mT.;
Kommnexkr reopagapa — 1 mr.; Buaeokamepa IP ACTIVECAM AC-D2113IR3 — 1 wr;
Ocuumnorpag C1-120 -1 mr.; MHOroGyHKITMOHATBHBIN 3JIEKTPOPa3BEIOYHBIA KOMIUIEKC — | 1mIT.;
[Ipoexktop SANYO PLV-Z700; Dkpan HactenHbli Lumien Master Picture; Kommyrarop HP;
[TpunTep 3D Creality Ender-3 V2 - m.; Kongykromerp AQ-EC150-RS485 npomeimuiennsiii ¢ EC-
AIEKTPOJIOM - 11IT.

9. MCTOI[I/I‘ICCKI/IC YKazaHud 110 0CBOCHHIO JTUCHHUIIJIMHBI

JUisi  yCTIEIIHOTO OCBOCHMSI TEOPETHUECKOT0 MaTepuana OO0YYaloUIUiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHIYyEeMOH OCHOBHOW W JOMOJHUTEIBHOM JIUTEpaTyphl; YTOUHSAET y MperoaaBarers,
KakUM JONOJHHUTEIbHBIM MOCOOUAM CIEAYeT OTAaTh MPEANOYTCHHE; BEACT KOHCIEKT JICKUUH U
npopalaThIBaeT JEKIUOHHBIN MaTepua, MoJb3ysICh KaK KOHCIIEKTOM, TaK U yU€OHBIMU MTOCOOUSIMHU.

Ha mnpakruueckux 3aHATHAX MPOUACHHBIA TEOPETUYECKUM MaTepuall IOAKPEIUIAETCS
pelIeHreM 3a/1ad 10 OCHOBHBIM T€MaM JAMCUUILTUHBL. 3aHATHS MPOBOIATCS B KOMIIBIOTEPHOM Kjlacce,
UCTIONB3Yysl  CHEIMaJbHOE TMporpaMMHoe obecrieuenue. Kaxngol moxarpymme oOy4aromuxcs
npenojaBaTeNb BblAAeT 3afady. B KoHIe 3aHsATHS oOydarolue JeMOHCTPUPYIOT IOJIyUYE€HHBIE
pe3yabTaThl MPETOIaBaTeINI0 U MPU HEOOXOAMMOCTH AETat0T paboTy HaJ OMINOKaMH.

Jlo BbIMOSTHEHUS 1a0OpaTOPHBIX PabOT O0YYAIOIMIUKCS W3y4aeT COOTBETCTBYIOUIUN pasiel
teopun. Ilepen 3aHATHEM CTyIEHT 3HAKOMUTCS C ONMMCAHUEM 3a/laHUM Ul BBIMOJHEHUS PadoTHI,
BHUMATEIIbHO M3y4yaeT COJEep)KaHWE U MOPSAAO0K MPOBEICHUS JIabopaTopHOU paboTtsl. JlabopaTopHas
paboTa MpoBOIATCS B KOMIIBIOTEPHOM Kiacce. O0ydaromuecs BBIIOIHIIOT HHIMBUAYAIBHYIO 33/1a4y
KOMIIBIOTEPHOTO MOJEIMPOBAHMUSI B COOTBETCTBMM C 3aJlaHUEM Ha J1abOpaTopHylO0 paboTy.
[TonmyyeHHble pe3ynbTaThl UCCIEAOBAHHM CBOAATCS B OTYET M 3alIMINAIOTCS 10 TPAJUIIMOHHOM
METOJMKE B KJacce Ha CJEIyIolmeM JabopaTopHOM 3aHATHH. HeoOXOoauMbIil TeopeTHYECKU
MaTepHall, WHIANBUIYaJbHOE 3a/laHue, IIard BBHIMOJHEHUS JabopaTOpHON paboThl M TpeOOBaHUE K
OTYETYy TPHUBEACHBI B METOIMYECKMX YKa3aHHMsSIX, pa3MEIICHHbIX Ha HWH(POPMALUOHHO-
00pa3oBaTeIbHOM NOPTaJie HHCTUTYTA.

CamocTtosiTenbHass paboTa OKa3blBa€T Ba)XHOE BIUSHUE Ha (OpPMHpPOBAHHE JUYHOCTH
Oyaylero crenuanucTa, OHa INIAHUPYETCs: 00y4YaroIMUMCs caMoCTosTeTbHO. Kakplit o0ydaromuiics
CaMOCTOSITENILHO OIpeAesieT PeKUM CBOel padoThl U Mepy Tpy[a, 3aTPauyuBaeMoOro Ha OBJIaJICHHE
y4eOHBIM COZECp)KaHUEM JUCHUILIMHBI. OH BBINOJHIET BHEAYAUTOPHYIO paboOTy W H3ydeHHe
pa3zenoB, BBIHOCHMBIX Ha CaMOCTOSTEIbHYIO paboTy, MO JIMYHOMY HMHJWBUIYaJbHOMY IUIaHY, B
3aBHCHUMOCTH OT €T0 MOJATOTOBKH, BPEMEHH U APYTHX YCIOBUH.

KypcoBas pabGoTa BBINIOJHAETCS B COOTBETCTBUM C METOAMYECKHMM YyKa3aHUSIMU Ha
KypcoByio paboty. OOyuarommiics BEIOMpAeT OHY U3 YKa3aHHBIX B IEPEUHE TEM KYPCOBBIX padoT,
UCXOJSl U3 CBOMX MHTEPECOB, HAIMYHUS COOTBETCTBYIOLIUX JUTEPATYpPHBIX U MHBIX HCTOYHUKOB. B
XOJIe BBINIOJHEHHUSI KYpCOBOM pabOThI MpenoaBaTesb MPOBOJUT KOHCYNbTAUM oOydatomierocs. Ha
3aKTIOYUTEIIHFHOM 3Tare ooydJaronuics oopmMiIsieT MOSCHUTEIbHYIO 3alUCKy K KYpCOBOM paboTte u
BBITOJIHSCT €€ 3aIUTy B IPUCYTCTBUM KOMUCCHH U3 IIpenoaaBaresnei kadeapsl.

dopma 3aKIIOYUTEIBHOTO KOHTPOJISI MPU MPOMEKYTOUYHOW arrectaiuu — 3ader. [lns
NPOBEICHUS MPOMEKYTOUHOHN aTTeCTallK M0 AMCLUUIUINHE pa3paboTaHbl (POH OLIEHOYHBIX CPEICTB



U OaUIbHO-pEUTHHTOBAs CHUCTEMa OLIEHKH Y4YeOHOW HesTeTbHOCTH CTyAeHToB. OleHKa 110
JUCLUIUIMHE BBICTABISACTCS B MH()OPMAIMOHHONW CHCTEME M HOCHT MHTEIPUPOBAHHBIM XapakTep,
YUUTBHIBAIOIIUM PE3yNIbTaThl OLICHUBAHUSA Y4aCTHUs CTYACHTOB B ayIAUTOPHBIX 3aHATHUAX, KA4ECTBA U
CBOCBPEMEHHOCTH BBIIIOJIHEHUS 3alaHUM B XOA€ W3YYCHMs AHCLHUIUIMHBI W IPOMEXYTOYHOH
aTTeCTalUU.



[Iporpamma cocrtaBieHa B cooTBeTcTBUH c TpeboBanusMu OI'OC BO mno HampaBieHHIO
12.04.01 IIpubopocmpoernue v npouIIt0 MOATOTOBKY [Ipubopsl u cucmemol
Pabouyto nporpamMmy coctaBui K.m.H., doyenm kagheopwvr YKTC Pomanos
P.B.

ITporpamma paccmoTpeHa u ogo0peHa Ha 3acenanuu kadenpst VKTC

npotokoi Ne 35 ot 21.05.2021 rona.
3aenyromuii kadenpoit VKTC Jlopogees H.B.
(ITonmuce)

Pabouas mnporpamMma paccMoTpeHa M 0OJ00OpeHa Ha 3acelaHuM y4eOHO-METOAMYECKOU
KOMHUCCHH (PaKyIbTeTa

npoTokoa Ne 9 ot 25.05.2021 ropa.
[Ipencenarens komuccun OUTP Konnaxos A.A.
(IToxmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeACTB) MO AUCHHUIIIHHE
ABTOMaTH3aIMs IPOSKTUPOBAHMS U AU3aMH NPUOOPOB U CUCTEM

1. OueHoYHbIe MaTEPHAJIBI AJI51 IPOBEICHUS TEKYILEro KOHTPOJIA yCIeBaeMOCTH

mo JIMCIMIIJIMHE
Bormpocst JUIst TECTUPOBAHHUS pa3MeEIEHbL B OaHke BOIIPOCOB
https://www.mivlgu.ru/iop/question/edit.php?courseid=1534

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA 10 BUIaM Y4eOHbIX padoT IJisl CTY/JI€eHTOB

1 cemectp: 1 maboparopHas
pabora, 2 mpaKTHIECKUE
pabots1; 2 cemectp: 1
npakTHdeckas pabora

Peittunr-kontposs 1 1 cemectp: 20; 2 cemectp: 20

1 cemectp: 1 maGoparopHas
paborta, 2 mpakTU4ecKue
pabotsl; 2 cemecTp: 2
MIPaKTHYECKHUE pabOThI

PeiTuHr-KOHTpOIH 2 1 cemectp: 20; 2 cemectp: 20

1 cemectp: 1 maGoparopHas
paborta, 2 mpakTU4ecKue
PeiituHr-xoHTpOIH 3 paboThI, TECTUPOBAHHKE; 2 1 cemectp: 60; 2 cemectp: 60
cemectp: 1 mpakTudeckas
paboTa, TECTUPOBAHKE

IMocemenue 3agaTuii 0
CTYJICHTOM

JlomoTHUTE IbHBIC OAJITBI
(6oHyCHBI)

BrinosiHeHME ceMecTpoOBOTO
MJIaHA CAaMOCTOSITEIbHOM 0
paboThI

2. IIpoMeskyTOUHASI ATTECTAIMS 1O AUCIUIIMHE
IlepedeHb BONPOCOB K 3K3aMeHYy / 3a4eTy / 3a4eTy C OlleHKOM.
Ilepeyenn npakTHYeCKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOi (pu
HAJIMYUH)

Bormpocst TSt TECTUPOBAHUSI pa3MereHbI B OaHke BOITPOCOB
https://www.mivlgu.ru/iop/question/edit.php?courseid=1534

MeTtoauyeckue MaTepuabl, XapaKTepHu3ylHe NPponeAypbl OeHUBAHUS

Jlns oueHuBaHus CHOPMUPOBAHHBIX y CTYICHTA 3HAHWW, YMEHHH W HAaBBIKOB HMEIOTCS
TUTIOBBIC 3aJlaHus. Bce TumoBkie 3amanust pa3ouThl Ha 3 Ooka: OJIOK 1 - a7 OlleHWBaHUS 3HAHHM,
OJIOK 2 - 1Sl OLICHWBAHUS YMEHH, OJIOK 3 - /sl OlICHUBAaHUS HABHIKOB (BraneHwil). Kaxapiit 610k
BKJIIOYAET BOIPOCHI CBOETO YPOBHS CJIOXHOCTH M OLIEHUBAETCS ONPEIEICHHBIM KOJIHMYECTBOM
0asioB.

Tect s OUEHKM 3HAHWM, YMEHUM W HAaBBIKOB CTyJIeHTa COCTOMT W3 10 BompocoB u
dbopMupyeTcss Ha OCHOBE THIIOBBIX 3aJaHUN MPOTPAMMHBIM KOMIUIEKCOM HH(POPMAIMOHHO-
obpazoBarenbHoro nopraia MU Bal'V B aBromatmueckom pexume (Tpu Borpoca u3 0j10ka 1, Tpu
Bompoca M3 Onoka 2 M yerblpe Bompoca u3 Omoka 3). IlporpamMmubIii KOMILIEKC (opmupyer
UHAMBUAYAJIbHbIE 3aJaHUs JUIsl KaXJOro 3aperucTpUpOBaHHOTO B CHUCTEME CTyIeHTa U




YCTaHaBIUBAET BPEMsl IPOXOKICHUS TECTUPOBAHUS. Pe3ynbTaTOM TECTUPOBAHUS SIBISETCS MPOLICHT
MPaBUJIBLHBIX OTBETOB, C YIETOM MHIWBUIYAIHLHOTO CEMECTPOBOTO PEUTHHTA CTyACHTa (hOPMHUpPYETCS
3aUeT WIH 3aUET C OLEHKOM.

MakcumanbsHasi cymMmMa 6auioB, HabupaeMasi CTyIeHTOM 1o aucuuruinHe pasHa 100.

Onenka | OneHka 110 1mKajie O6ocHoBaHue Ypoesenw

B chopmupoeannocmu
Oaytax KOMNnemeHyuil
bonee | «OTnmuHO» Conepxanue Kypca 0OCBOEHO Buicokuii yposens
80 MOJIHOCTHI0, 0€3 MPOoOeIIoB,

HEOOXOMMBIE IPAKTUYCCKUE HABBIKU
paboTHI C OCBOCHHBIM MaTEpHAIIOM
chopMHpOBaHEI, BCE
IpeTyCMOTPEHHBIE TPOrPaMMOi
o0yueHHs yueOHbIe 3aJaHHs
BBITIOJTHEHBI, KAYECTBO UX BBIIOJTHEHHS
OIICHEHO YHCIIOM 0aJIOB, OJIM3KUM K
MaKCHMAJIbHOMY

66-80 «Xopo1Io» Coneprxanue Kypca OCBOEHO Ilpoosunymuti
HOJTHOCTBIO, 63 Mpo0esIoB, HEKOTOPLIE | yposeHsb
MPAKTUYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepUaIoM
c(hOopMHPOBaHbBI HEIOCTATOYHO, BCE
IIPEAYCMOTPEHHBIE IPOTPAMMOM
00y4eHus1 yaeOHbIC 3aaHuUs
BBINOJIHEHBI, KAYECTBO BBIMOJHEHUS HU
OJIHOTO M3 HUX HE OLIEHEHO
MUHHMMAaJIbHBIM YUCIIOM 0aJUIOB,
HEKOTOpPBIE BUJIbI 3a/IaHUI BBIOJTHEHbI
¢ omMOKaMu

50-65 «Y IOBJIETBOPUTEIBLHOY ConeprxaHue Kypca OCBOEHO Ilopozoswiit yposenn
YaCTUYHO, HO MPOOEITBl HE HOCST
CYIIIECTBEHHOT'O XapaKTepa,
HE00XOIMMbIE PAKTUUECKUE HABBIKU
paboThI C OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
nporpaMmoii o0ydeHus: yaeOHbIX
3aJJaHUIl BBIIOJIHEHO, HEKOTOPHIE U3
BBITIOJTHEHHBIX 33/IaHUN, BO3MOKHO,
coJiepKaT OMTUOKH

Menee | «HeynoBnerBopurenbsHo» | ConepkaHue Kypca HE OCBOEHO, Komnemenuuu ne
50 HEOOXOMMBIE IPAKTUYECKUE HABBIKU | chopmuposansi
paboTsl HE CHOPMHUPOBAHBI,
BBITIOJTHCHHBIC y“IGGHBIe 3alaHus
cojiepkaT rpyoObie OIMOKH

3. 3axanus B TecTOBOM (popMe MO JUCHHUIIHUHE
[Tpumepsl 3aganuid:
1. COBOKYMHOCTH TIPOIIECCOB, BBHITIOTHSAEMBIX OT MOMEHTA BBIIBICHHS MOTpeOHOCTEH
oOmecTBa B OMNpEEICHHOW MPOMYKIMA 10 MOMEHTa YAOBJIETBOPEHHUS JTHX MOTPEOHOCTEH U
YTHIM3ALUUU NPOAYKIMH ((KUZHEHHBIA LUK U3EIIUS )




2. OCHOBOH T€OMETPUYECKOTO MOJAEIUPOBAHUSA TBEPIABIX TEN 3TOH NPOrpaMMbl, SBISETCS
MPUHLIUI TPAHUYHOTO MPEJCTABICHUSA, B TO K€ BPEMs UMEETCs MOJepkKKa MOTUTOHATBHBIX CETOK.
(FreeCAD)

3. Ha kakol cTamuM TpPOEKTHPOBAHUSA pPa3pabaThIBAIOTCS TMPUIOKECHUS JUISI PEIICHHS
GyHKIMOHATIBHBIX U TexHOomornyeckux 3anad CAIIP u opopmienue Bcei JOKyMEeHTaIuH

CO3/1aHH€ HECTaH/IaPTHBIX KOMIIOHEHTOB:

BBOJ] B OKCIUTyaTallHIO

TEXHUYECKOT0 IPOEKTa

+ paboyero mpoekTa

4. llensiMu 3prOHOMUKH SIBJISIFOTCS. . .

noBbIeHUe 3()(HEKTUBHOCTH CUCTEMBI «4€JIOBEK — TEXHUKA — Cpeiay

o0ecrniedyeHre yCIOBUH JUIsl pa3BUTHSI IMYHOCTH B Ipoliecce Tpyaa

0e30macHOCTb Tpyaa

+ moBbImeHHe 3(P(HEKTUBHOCTH CHUCTEMBI «YEJIOBEK — TEXHHKAa — Cpena», 0e30MacHOCTh
Tpyaa, obecredeHre yCIoBUil sl pa3BUTHI JMYHOCTH B IIpOIECCe TPy

[TonHbIi TIepedeHb TECTOBBIX 3aJJaHUN C YKa3aHUEM MPaBUIIBHBIX OTBETOB, pa3MeEIleH B OaHKe
BONPOCOB ~ Ha  HMH(OPMAIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYyTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1534&category=34722%2C42497 &qbshowte
xt=0&qgbshowtext=1&recurse=0&recurse=1&showhidden=0&showhidden=1

OHGHKa PaCCUUTBHIBACTCA KaK MPOUCHT IMPABUJIBHO BBIINOJHCHHBIX TCCTOBLIX 3aI[aHI/II\/JI n3 ux
o01ero ucia.



