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1. lleab ocBOEHHUS TUCHUILJINHBI

Lenp AMCHUIUIMHBL: TIOATOTOBKA OOYYAIOIIUXCS TPOCKTHON IEATENBHOCTH B cdepe
ABTOMATU3UPOBAHHOW pa3paboOTKU MPHOOPOB, CUCTEM M TEXHOJOTHYECKUX IMPOIECCOB, a TAKXKE B
chepe pa3zpaboTku nu3aiiHa TPUOOPOB U CHCTEM.

3amagyamMy  JUCHUIUIMHBI  SBISIOTCS ~ HM3yYE€HHWE  OCHOBHBIX  METOJOB M CPEICTB
ABTOMATH3UPOBAHHOTO TPOCKTUPOBAaHUS TPUOOPOB, CHCTEM M TEXHOJOTUYECKHX IIPOIIECCOB,
U3YYCHHE TMPHUHIMIIOB W AaCHEKTOB JProJU3aifHEPCKOr0 MPOCKTHPOBAHHUS ¥ MOJEPHU3AINH
npuOOpOB, pa3BUTHE HABBIKOB MPUMEHEHHS TCOPETHYECKUX 3HAHWH JUIS PEIICHHS MPOCKTHBIX H
OTIBITHO-KOHCTPYKTOPCKHX 33724 B 007aCTH MPUOOPOCTPOCHHUS.

2. Mecro mucuuniannbl B crpykrype OIIOITI BO
ba3oBbIMH TUCHMIUIMHAMHU JUIS JaHHOTO Kypca SBISIOTCA JAUCHUIUIMHBI OakanaBpHara:
"Kommprorepubie  TexHosorud B mpubopoctpoennu”, "KoHCTpyupoBaHHE  KOHTPOJIBHO-
U3MEpUTENBHBIX TpuOopoB". Ha qanHoM Kypce 6a3upyercs AMcHuIinHa: "MaTtemMaTndeckue MoJIeNn
npubopoB u cuctem", "MojaenupoBaHue MPOIIECCOB U CHUCTEM', a TaK € HAIMCaHWE BBITYCKHON

KBaJTM(PHUKAIMOHHOI paboTBHI.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyembie pe3ysiabTaThl OOYYEHHS MO JUCHUIUIMHE, COOTHECEHHBIE C IIAHUPYEMbIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U UHIUKATOPaMU JOCTHKEHUST KOMIIETSHIIHIA )

pa3paboTkax,
COBEPIICHCTBOBAHUH,
MOJICpHH3AIINH,
YHUDHUKALUH
BBIITYCKAEMBIX
MIPUOOPHBIX CHCTEM H
UX 3JIEMEHTOB

cBoel mpodeccHoHaIbHON
o0nacTu ¢ IpUMEHEHNEM
MH()OPMALTMOHHBIX
TEXHOJIOTUi

TEXHOJIOTUH Npu
MPOEKTUPOBAHUHN TIPHOOPHBIX
cuctem (ITK-1.1)
YMets paboTath ¢
COBPEMEHHBIM ITPOTrPaAMMHBIM
obecriedeHrneM IS
MpopaboTKH Iu3aitHa
npubopos u cucteM (I1K-1.1)
Brnaners HaBbIkamMu BbIOOpa
MPOTPaMMHOT0 00eCTIeYEeHUS
JUISL aBTOMaTH3UPOBAHHOTO
npoextupoBanus (ITK-1.1)

dopMupyeMbie [TmarupyeMble pe3yabpTaTsl 00yUCHHS O AUCIUILTHHE, B
KOMIICTCHIIU (KO}I’ COOTBCTCTBUU C MHAUKATOPOM HOCTHIKCHUS KOMIICTCHIINHN HauMmenoBanue OLICHOYHOI'O
coJiep)KaHue WNuaukaTop AOCTHXKEHUSA Pesynerarer 00y4deHus 1Mo cpelcTBa
KOMIIETEHIINN) KOMITCTCHITUH JHUCITUIIINHE
TIK-1 Crroco6HOCTE TIK-1.1 Haxoout pemienus 3HaTh BO3MOKHOCTH OTYET, TECT,0TYET, TECT,
Yy4acTBOBaTh B IIOCTaBJICHHBIX 331249 B HHPOPMAITNOHHBIX MMOSICHUTEIIbHAS 3aIIiCKa

OIIK-3 Cnocoben
nproOperaTh U
WCIIOJIb30BaTh HOBBIE
3HaHUS B CBOEH
MPeIMETHON 00JIACTH
Ha OCHOBE
HH(POPMAIIMOHHBIX
CHUCTEM U TEXHOJIOTHH,
Mpe/yiarath HOBbIC
U U TOIXOIBI K
PEIICHHIO
HWH)KEHEPHBIX 3a/1a4

OIIK-3.1 IIpuobperaer
HOBBIC 3HAaHUA B CBOCH
HpeIMeTHO! 00IacTH Ha
OCHOBE MH(OPMALOHHBIX
CHCTEM U TEXHOJIOTHii

3HaTh BO3MOYKHOCTH
COBPEMEHHOTO
MPOTPaMMHOT0 00eCIeYeHUs
B o0yacTu
aBTOMAaTH3HPOBAaHHOTO
MPOEKTHUPOBAHMS U AU3aiiHa
npubopos u cucteM (OIIK-
3.1)

YMeTh BHIOHpATh
HE00X0IUMO€ MTPOrPaMMHOE
obecrieueHne Ayt
MPOBE/ICHUSI aHAJIM3a
HaJIe)KHOCTH OOBEKTOB
IpUOOPOCTPOCHHS IO X
KOMITBIOTEPHBIM MOJIEIISIM
(OIIK-3.1)
Brnaners HaBbIKaMK aHaIM3a
HA/IeKHOCTH 00BEKTOB
MIPUOOPOCTPOCHHUS 110 UX
KOMITBIOTEPHBIM MOJIEIISIM

(OTIK-3.1)

OTYET, TeCT,0TYET, TECT,
MOSICHUTEJIbHAS 3aITUCcKa




OI1K-3.2 Ipennaraet HOBbIE
WU U MOAXO/BI K PEIICHHUIO
HMHXXEHEPHBIX 3aj]au Ha
OCHOBE MOJIYYEHHBIX HOBBIX
3HaHUN C IPUMEHEHUEM
WH(POPMAIMOHHBIX CUCTEM U
TEXHOJIOT UM

3HaTh OCHOBHBIC TCHICHIINN
B JIM3aifHE COBPEMEHHBIX
nipubopos u cucrem (OIIK-
3.2)

YMeTh oLeHUBaTh
KOHCTPYKTUBHBIC
TEXHOJIOTHYCCKHUE
0COOCHHOCTH pean3auy Ha
MIPaKTHKE IPUOOPOB 1
YCTPOWCTB C BEIOpaHHBIM
muzarinom (OITK-3.2)
Brnanerp HaBbIKaMU
odopmicHUs THU3aiiHa
pUOOPOB U CUCTEM B
COOTBETCTBUHU C
COBPEMCHHBIMU
tenaeHmsivu (OI1K-3.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHBI

OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 6 3aU€THBIX euHuIl, 216 JacoB.

4.1. ®opma o0y4eHHsI: OUHAS

YpoBeHb 6a30Boro 06pazoBaHus: BhICIIEE.

Cpoxk 00yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
00YyYaIOIIMXCSI C MEAArOrnIeCKUM

<
paboOTHHUKOM o ®opma
g TEKYIIEro
g‘ KOHTPOJIS
= s YCIEBAEMOCTH
Ne 3 A (10 HemenAM
Paznen (Tema) TUCIMIUIMHBI g =
m\n 5 w| 2| = o ceMecTpa),
&) E & = g bopma
= =] S = & | npomexyrouHoit
| a & =3 - ] arTecTaruu(Io
El ol o] o &| =8| E =
= = 21 ~ & o cemMecTpam)
S| E| 2| 2| =| & | ©
5| 8| & 2| 5| 2| =
= < = 5 o = C
5| 8| & S| =
El =
2| o & 2
S| QS
ol & Q
=l =
1 DProHOMUYECKHE OCHOBBI 1 4|68 50 | oruer rectipobaie
MPOEKTUPOBAHUS U AU3aiiHa
IprOOPOB U CHCTEM
2 Cucremsr I (1210 8 8,15 | omier Tectipobarie
ABTOMATHU3UPOBAHHOTO
MIPOSKTHUPOBAHHUS B
prOOPOCTPOCHHH.
Bcero 3a cemectp 108 [ 16 | 16 | 16 1,6 [ 0,25 | 58,15 3au. ¢ o1I.
3 ABTOMaTH3UPOBAHHBIN 21414 50 | orier rectipobaiie
WHXCHEPHBIN aHaIn3
Mojieliel MpubopoB U
pa3paboTka
TEXHOJIOTHYECKUX
MIPOIIECCOB.
4 | IlpakTuyeckoe npuMeHeHue | 2 24 23,35 | omer, Tectupobarie,
KypcoBasi paboTa
Bcero 3a cemectp 108 4 | 28 + 0,4 |2,25] 73,35 3au.
Hroro 216 | 20 | 44 | 16 2 2,5 | 1315
4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHnb JeKuMi
Cemectp 1

Paszoen 1. Opeonomuueckue ocHo8bl npoeKmuposanus u OU3anHa npubopos u cucmem

Jlexnus 1.
CrtpykTypa nporiecca mpoeKTHpOBaHUsI MPUOOPOB U cucteM. CTaHIapTU3AIHS B
NPOEKTHPOBAHUU (2 yaca).




Jleknus 2.

[TpoMbIneHHbIH Au3aiiH. DProHOMHYECKOe MIPOEKTUPOBaHKE TPUOOpoB. BriOop
MaTtepuanoB. OCHOBBI KOMITO3HIIMH B TIPOMBIIIJICHHOM Au3aiiHe (2 Jaca).
Pasoen 2. Cucmemvl asmomamuzupo8aHno20 NPoeKmuposanus 6 npubopocmpoeHul.
Jlexnus 3.

CucreMpl aBTOMaTU3UPOBAHHOTO POEKTUPOBAHUS POMBILUIEHHOTO 1U3aiiHa (2 yaca).
Jlexnus 4.

I'eomeTpuueckoe U napamMeTpuueckoe MoIeIMpoBaHue (2 Jaca).
Jlexnus 5.

OOBEeKTHO-OPUEHTHPOBAHHOE KOHCTpyHpOBaHUe (2 yaca).
Jlexnus 6.

DeMeHTHl TEXHOJIOTMYECKOT0 IpoIiecca Mpu MOHTaxe, COOpKe U TMarHOCTUKE 00BEKTOB
npudopocTpoeHus (2 yaca).
Jlekuus 7.

3amaun u Busbl CAIIP nprOopoB 1 TEXHOJIOTHYECKUX MPOIEcCoB (2 yaca).
Jlexnus 8.

Nnxenepusie pacueTsl. MeTO KOHEUHBIX 3JIEMEHTOB (2 yaca).
Cemectp 2
Pa3zoen 3. Aemomamusuposanubviii UHIICEHEPHBLU AHANU3 MOOeell npubopos u pazpabomxa
MEXHON02UYECKUX NPOYECCO8.
Jlexnusa 9.

MopenupoBanve KuHeMaTUKH (2 Jaca).
Jlexuus 10.

MopenupoBanue (HU3NIECKUX MPOLIECCOB MPU MPOSKTHUPOBAHUH SJIEKTPOHHBIX YCTPOUCTB (2
Jaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI

Cemectp 1
Paszoen 1. Opeonomuueckue 0cHO8bl NPOEKMUPOBAHUS U OU3AUHA NPUOOPOB U CUCHEM
IpakTnyeckoe 3ansitue 1

Coznanune neraneit B CAIIP FreeCAD (2 gaca).
IIpakTn4eckoe 3ansaTHe 2

UcnonszoBanue snexktpoHHbix Tadmuil B CAIIP FreeCAD (2 yaca).
IIpakTH4eckoe 3ansaTHe 3

Busyanuzanus npoexra B CAIIP FreeCAD (2 gaca).
Pazoen 2. Cucmemvl agmomamuzupo8anno2o npoeKmuposanus 8 npubopocmpoeHuu.
IIpakTnyeckoe 3ansTue 4

FEM-ananu3 npocreiimiero snementa B CAIIP FreeCAD (2 gaca).
IIpakTuyeckoe 3ansaTHE S

MaremMaTHueckoe MOJICIMPOBaHUE CBOMCTB 00TEKAaeMOCTH KOpITyca mpubopa B cpesie
OpenFOAM (2 yaca).
IIpakTH4eckoe 3ansaTHE 6

MonenupoBaHue npoiiecca TemIoNpoOBOAHOCTH Kopiyca mpubopa B cpene OpenFOAM (2
qaca).
IIpakTHyeckoe 3ansitue 7

Co6opxka npudopa B CAIIP FreeCAD: pa3merieHue ne4aTHoro ysia B Kopmyce npuoopa (2
qaca).
IIpakTH4eckoe 3ansaTHE 8

[TpoexTrpoBaHre MapIIPYTHON KapThl TEXHOJIOTHIECKOTO MPOIEcca N3TOTOBICHHS KOPITyca
npubopa B cpene TimeLine Free Work (2 yaca).



Cemectp 2
Pa3zoen 3. Aemomamu3suposanHulil UHHCEHEPHBLU AHAIU3 MOOeell nNPubopos u paspabomra
MEeXHON02ULEeCKUX NPOYECCOs.
IIpakTnyeckoe 3ansiTue 9

[IpoekTupoBanue onepalnOHHON KapThl TEXHOJIOTUYECKOTO MPOIIeCcCa U3TOTOBICHHUS
Kopiryca nmpubopa B cpene TimeLine Free Work (2 gaca).
IIpakTnyeckoe 3ansitue 10

Pa3paboTka TexHHUECKO# TOKyMeHTanuu Ha 00beKThl IpubopocTpoeHus B CAIIP (2 gaca).
Pa3zoen 4. Ilpakmuueckoe npumenerue
IIpakTnyeckoe 3ansaTue 11

OcHoBbl paboTsl B cpeae 3D-monenmupoanus Blender, 6a3oBbie Tpanchopmariuu (2 gaca).
IIpakTHyeckoe 3ansaTHe 12

Coznanne TpexMepHbIX 00BEKTOB B cpezie 3D-monenupoBanus Blender (2 yvaca).
IIpakTnyeckoe 3ansaTue 13

[Ipumenenue OyneBbIx ornepanuii B cpeae 3D-monenupoBanus Blender (2 yaca).
IIpakTHyeckoe 3ansaTHe 14

Pabota co crimaitnamu B cpene 3D-monenupoBanust Blender (2 yaca).
IIpakTu4yeckoe 3ansaTue 15

[Ipumenenne MmoaudukaTopoB B cpeae 3D-moaenupoBanus Blender (2 yaca).
IIpakTnyeckoe 3ansaTue 16

Pa6ora c Tekctypamu B cpene 3D-monenupoBanus Blender (2 gaca).
IIpakTHyeckoe 3ansitue 17

PaGora ¢ 1BETOM U TaKTHWJIBHBIMU CBOWCTBaMU (IIDHAMHT) B cpeae 3D-monennpoBaHus
Blender (2 gaca).
IpakTnyeckoe 3ansiTue 18

Wmnopt roroBoro marepuana B cpeae 3D-monenuposanus Blender (2 waca).
IIpakTnyeckoe 3ansiTue 19

Pa6ora ¢ Homamu B cpene 3D-monenupoBanus Blender (2 gaca).
IIpakTnyeckoe 3ansitue 20

Pabora c ocBenienuem cieHsl B cpeae 3D-monenmupoBanus Blender (2 waca).
IIpakT4eckoe 3ansaTue 21

Kamepsl, pennepunru penaep B cpene 3D-moaenuposanus Blender (2 waca).
IIpakTH4eckoe 3ansaTHE 22

OTto0pakeHue okpyskaroiei cpesl B cpene 3D-monenuposanus Blender (2 vaca).

4.1.2.3. Ilepeuennb J1adopaTOpHbIX padboT

Cemectp 1
Paszoen 1. Opeonomuueckue ochoebi npoekmupo8anus u OusanHa npudopos u cucmem
JlabopaTopnas 1.

Pazpabotka kopmyca npubopa B CAIIP FreeCAD: BbiOOp MaTepuana Kopiyca, Co3JaHue
06a30Bol TpexMepHOI Moienu (4 yaca).
JlabopaTopnas 2.

Pazpabotka xopryca npudopa B CAIIP FreeCAD: npunanue sproHoMu4HON POPMBI 1
CO3/IaHHMEe COBPEMEHHOTO n3aifHa (4 yaca).
Pazoen 2. Cucmembvl agmomamuzupo8aHno20 RPOeKmuposanus 8 npudOpoCmpoeHulU.
JlabopaTopnas 3.

Mexannueckuil aHanu3 Kopmyca npubopa MetogoM KoHeuHbIX 31eMeHTOB B CAIIP FreeCAD
(4 gaca).
JlaGoparopHnas 4.

MognenupoBanue kopiyca npudopa B CAIIP FreeCAD u neuats Ha 3D npunrepe (4 daca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIIedeHHe CAMOCTOSTEIbHOM

padoTbI
HepequL TEM, BLIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUCHHC!



1. Bompockl cTaHmapTU3alMd MPOIECCOB MPOCKTUPOBAHMSA. DTalbl NpOeKTHUpoBaHUd. [loHsATHS
YKU3HEHHOTO LIMKJIA U3JIENHSL.
2. Bompochkl cTaHaapTH3alUdd CpPEACTB ABTOMATH3alMU MPOEKTUpPOBaHUA. CTPYKTYpbl  CUCTEM
aBTOMaTU3UpoBaHHOrO npoektupoBanus (CAIIP).
3. ®opMupoBaHUE TEXHOJOTHYECKUX TpeOOBaHUIl K TMpoleccy MNPOSKTUPOBAHUS, KaK YacTu
€MHOI0 TPOM3BOACTBEHHOIO LIMKIIA.
4. DproHomuueckue TpeOoBaHUS K TPUOOPHBIM CHCTEMAM.
5. Matepdeiicel mpuOOPHBIX CUCTEM.
6. IlocranoBka 3amay JJi1 aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS MOJEIMPOBAHUS M aHAINA3a
YCTPOMCTB MPOMBIIIUIEHHON 3JIEKTPOHHUKH. BBIOOp TporpaMM /jis pemieHus MpOeKTHBIX 3a/1a4.
7. DONeKTpOHHbIE KOMIIOHEHThI, Kak ©a3a mpoekTupoBaHus. Bpibop nsneMeHTHON 0a3bl,
¢dopmupoBaHne OUONIMOTEK KOMIIOHEHTOB IAKETOB aBTOMATHU3MPOBAHHOIO MPOSKTHPOBAHUS
3JIEKTPOHHBIX YCTPOMCTB.
8. HMmuranmoHHOE MOJEIMPOBAHHE KAaK 4YacTh AaBTOMAaTU3MPOBAHHOIO  MPOEKTUPOBAHUS
3JIEKTPOHHBIX cxeM. OpraHuzanus MoJeupoBanus Ha ocHoBe Spice, VHDL u XML onucanwmii.
9. IloHATHS CKBO3HOIO IIPOEKTHpOBaHMs. B3auMonelicTBre MPOrpaMMHBIX MOAYJIEH MpU CKBO3HOM
MIPOEKTUPOBAHMH.
10. MadopmMaImoHHbIe aCIIEKThl TEXHOJIOTHICCKUX MPOIECCOB B MPUOOPOCTPOCHUH.
11. DTanpl TEXHOJIOTMYECKOTO MpoIiecca Ha MPOU3BOCTBE MPUOOPOB U CUCTEM.
12. Cuctembl aBTOMAaTUYECKOT0 MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.
13. Meroabl ONTUMHU3ALMHM TEXHOJOTMYECKUX IPOLIECCOB C YYETOM KPUTEPUEB HAAECKHOCTH,
3P PEKTUBHOCTH, IKOHOMUYHOCTH.
14. IlepcnekTuBBbl pa3BUTHUS CPEACTB ABTOMATU3UPOBAHHOIO IMPOEKTHPOBAHUS SJIEKTPOHHBIX
YCTPOMCTB.
15. OcobeHHOCTH MPOEKTUPOBAHUS CPEACTB IU(PPOBOM U KOMITBIOTEPHOM TEXHUKU. MoJeupoBaHue
Y aHaJIu3 [apaMeTPOB HAJIEKHOCTU U YCTOMUUBOCTH.
16. OcoOeHHOCTH MPOEKTUPOBAHUS U3MEPUTENBHBIX YCTPONUCTB U CHCTEM.

Jia caMoCTOSTENbHOM pPAa0OThl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHUsS [0 OCBOEHUIO
JUCLUUILIMHBI U U3JaHUS U3 CIIMCKA PUBEICHHON HUYKE OCHOBHOW U JOMOJHUTEIBHOMN JIUTEPATYPHL.

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

He nnanupyercs.

4.1.2.6. IIpumepHBbIii IepeYeHb TEM KYPCOBBIX Pado0T (IIPOEKTOB)
. [IpoekTupoBaHue neyaTHOM TIIATHI U pa3padoTKa u3aiiHa KOpIyca HOCUMOTO KOHyKTOMETpA.
. [IpoexTpoBanue TEYaTHOM IJIATHI U pa3paboTKa au3aiiHa Kopmyca 6apoMerpa.
. [IpoekTupoBaHue nMeyaTHOM TUIATHI U pa3padoTKa Iu3aiiHa KOpIyca HOCUMOTO BOJBTMETPA.
. [IpoexTrpoBanue eYaTHOM IJIATHl U pa3paboTKa Au3aifHa KopIyca JIOKCMETpa.
. [IpoekTupoBaHue neyaTHOM ATl U pa3padoTKa Iu3aiiHa KOpIyca 4acTOTOMeEpa.
. [IpoexTrpoBaHre IEYaTHOMH IJIaTHI U pa3paboTKa qu3aifHa KOpIryca MHpOMETpa.
. [IpoekTupoBaHue eyaTHOM MIIATHI U pa3paboTKa qu3aliHa KopIyca JalbHOMEpa.
. [IpoexTrpoBaHHEe TEXHOJIOTHYECKOTO MPOIEcca MPOM3BOICTBA PAJNOIICKTPOHHOM armapaTypsl Ha
3Tare TEXHUYECKOTO KOHTPOJIS.
9. IlpoexkTupoBaHHE TEXHOJIOTHMYECKOTO IPOIECca MPOM3BOJCTBA METAJUIOKOHCTPYKIIMH Ha dTare
TEXHUYECKOTO KOHTPOJIS.
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4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOT0 00pa30BaHMS: BICIIIEE.

Cpok o0yueHus 2r 6M.
Bcero ®opma
Tpynoem- | ;o | Hpaxu- | JlaGopa- Koncy.ib- (koHTaK- HNPOME;KYTOUHOTO
KOCTb, qyecKue TOPHBbIE KonTt- CPC,
Cemectp numu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
ea. gac. gac.
qac.
108/3 4 4 8 2 0,5 18,5 85,75 3au. ¢
oi.(3,75)
2 108/3 4 8 2 2,25 16,25 88 3au.(3,75)
Hrtoro 216/ 6 8 12 8 4 2,75 34,75 173,75 7,5
4.2.1. CTpyKTYypa QM CHUNINHBI
KonrakTHas pabora

00y4arouXxcs ¢ neJarornyecKum <
pabOTHUKOM S
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£ =
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S| & & = 4 ] ceMecTpam)
El o] 2| o] &| 5 c%
= =~ a2 — N4 = =4 O
gl E| & 2| 2| 2 e,
2 5| & = B =
() o 5 2 = 2 o
= < = g N4 as) S
=l =] & 5| =~
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1 OproHOMHUYECKHE 1 21214 49 OTUYET,
OCHOBBI ITPOCKTUPOBAHUS TECTUPOBAHHUE,
U Au3aitHa mpubopoB U KOHTPOJIbHAS
CHUCTEM pabora
2 Cucremsbl 1 212 1| 4 36,75 OTUET,
aBTOMATHU3UPOBAHHOTO TECTUPOBAHHUE,
MIPOCKTUPOBAHUS B KOHTPOJIbHASI
pUOOPOCTPOCHUH. pabota
108 4 | 4 | 8 | + 2 10,5 | 8,75 3a4. ¢
Bcero 3a cemectp
oir.(3,75)

3 ABTOMAaTU3UPOBAHHBIM 2 4 16 3,25 | TecTupoBaHue,
WH)KEHEPHBIN aHAIN3 KOHTPOJIbHASI
Mojiesiei mpudopoB u pabota

pa3zpaboTka
TEXHOJOTUYECKUX
MTPOIIECCOB.
4 [TpakTuueckoe 2 2 84,75 | TectupoBaHue,
MPUMEHEHUE KypcoBast
pabora




Bcero 3a cemectp 108 4 | 8 + | 2 [225 88 3au.(3,75)

Hroro 216 | 8 | 12| 8 4 12,775|173,75 7,5

4.2.2. Conepxkanue JTUCHUILTHHBI

4.2.2.1. llepevyeHnb JeKuni

Cemectp 1
Paszoen 1. Opeonomuueckue 0cHO8bI NPOEKMUPOBAHUS U OU3AUHA NPUOOPOB U CUCHEM
Jlexnus 1.

CrtpykTypa mpoliecca mpoeKTUPOBaHUs TPUOOPOB U cucteM. CTaHaapTH3AIUS B
npoekTupoBaHuu. [IpoMeInieHHbIN au3aiiH (2 Jaca).
Pasoen 2. Cucmemvl asmomamuzupo8aHno2o NPoeKmuposanus 8 npudopocmpoeHul.
Jlexnus 2.

I'eomerpuueckoe u nmapamerpuyeckoe MoaenupoBanue. OOBbEKTHOOPUEHTHPOBAHHOE
KOHCTpyHpoBaHue (2 yaca).
Cemectp 2
Pa3zoen 3. Aemomamusuposanubwiii uHIICEHEPHBLU aHANU3 MOOeell npubopos u pazpabomxa
MEXHON02UYECKUX NPOYECCO8.
Jlexnus 3.

DeMeHTHl TEXHOJIOTHYECKOT0 IpoIiecca Mpu MOHTaxe, COOpKe U TMAarHOCTUKE 00OBEKTOB
npudopocTpoeHus (2 Jaca).
Jlekunus 4.

MonenupoBanue GU3NYECKUX MPOLIECCOB MPU MPOSKTUPOBAHUU IIIEKTPOHHBIX YCTPOUCTB (2
yaca).

4.2.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT

Cemectp 1
Paszoen 1. Opeonomuueckue 0cHO8bI npoOEeKMUPOBaHUs U OU3AUHA NPUOOPOB U CUCHEM
IIpakTnyeckoe 3ansTue 1.

Coznanue u Busyanuszanus aeraieit B CAIIP FreeCAD (2 yaca).
Paszoen 2. Cucmemol asmomamuzupo8anto2o npoekmuposanus 8 npubopocmpoeHuu.
IIpakTH4eckoe 3ansaTHE 2.

Coznanue u ucnonbzoBanue 1eKTpoHHBIX Tabmuil B CAIIP FreeCAD (2 yaca).
Cemectp 2
Pazoen 3. Aemomamusuposanubslil uHI*CEHEPHBLU aHanU3 Modelell npubopos u pazpabomxa
MEXHON02ULEeCKUX NPOYECCO8.
IIpakTHyeckoe 3ansaTHE 3.

FEM-ananu3 npocreiiniero snementa B CAIIP FreeCAD (2 yaca).
IIpakTnyeckoe 3ansTHE 4.

MaremaTHueckoe MOJISIMPOBaHUE CBOMCTB 00TEKaeMOCTH KopItyca rpubopa B cpejie
OpenFOAM (2 yaca).
IIpakTH4yeckoe 3ansTHE S.

MopenupoBaHue mpoiiecca TeIIonpoBOIHOCTH Kopityca mpubdopa B cpene OpenFOAM (2
Jaca).
Pa3zoen 4. Ilpakmuueckoe npumenernue
IIpakTH4eckoe 3ansaTHE 6.

[TpoexTrpoBaHre MapIIPYTHON KapThl TEXHOJIOTUIECKOTO MPOIECCca U3TOTOBIICHHSI KOPITyca
npubopa B cpene TimeLine Free Work (2 yaca).



4.2.2.3. IlepevyeHnn 1a00paTOPHBIX padoT

Cemectp 1
Pazoen 1. Opeonomuueckue ochoebi npoekmupo8aHus u OU3anHa npudopos u cucmem
JlaGoparopHnas 1.

Pazpabotka u au3aiin xopmnyca npubdopa B CAIIP FreeCAD (4 yaca).
Paszoen 2. Cucmemovl asmomamuzupo8anHo2o npoekmuposanus 8 npubOpocmpoeHuu.
JlabopaTopHnas 2.

MexaHn4ecKuid aHaIu3 Kopiryca mpudopa MetooM KoHeuHbIX 351eMeHTOB B CAIIP FreeCAD
(4 gaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIedeHue CAMOCTOATEIbHOM

padoTbI

IlepedyeHb TeM, BBIHECEHHBIX HA CAMOCTOSATENbHOE U3YUYEHHE:

1. Bonpocke! cTanAapTU3alyy IPOLECCOB TPOEKTUPOBAHUSL. DTaIbl IPOEKTUPOBAHUS.
[ToHATHUS )KU3HEHHOTO LIUKJIA U3/1ETHSL.

2. Bompockl cranaapTU3alyy CpesICTB aBTOMATU3AlMK TPOEeKTUpOoBaHUsl. CTPYKTYpbl CUCTEM
aBTOMaTu3upoBaHHOro npoektupoBanus (CAIIP).

3. ®opMupoBaHUE TEXHOJIOIMUECKMX TpeOOBaHMH K IpoLEcCy MPOSKTUPOBAHMS, KaK
YacTU €AMHOI0 MPOU3BOACTBEHHOIO ILMKIIA.

4. Opronomuueckue TpeOOBaHUs K IPUOOPHBIM CUCTEMAM.

5. UuTepdeiichl mpruOOPHBIX CUCTEM.

6. IlocTaHoBKa 3a7ay4 JUIsl aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS MOAEIHPOBAHUSA U
aHaJIM3a YCTPOICTB MPOMBIIUIEHHOM 3J€KTPOHUKU. BpIOOp IporpaMM aJis perieHus: IpOeKTHbIX
3ajay.

7. DNEeKTPOHHBIE KOMIIOHEHTHI, Kak 0a3a MpoeKTUpoBaHus. BbiOOp 31eMeHTHOM 0as3Hl,
¢dopmupoBaHne OUOIMOTEK KOMIOHEHTOB ITAKETOB ABTOMATHU3MPOBAHHOI'O IMPOEKTUPOBAHMS
AJIEKTPOHHBIX YCTPOUCTB.

8. IMuTanioHHOE MOAEIMPOBAHHUE KAaK YaCTh aBTOMATU3UPOBAHHOTO IPOEKTHPOBAHUS
ANIEKTPOHHBIX cxeM. Opranuzaius MoaearnpoBanus Ha ocHoBe Spice, VHDL u XML onucanuii.

9. IloHATHS CKBO3HOTO MPOEKTUPOBaHMs. B3anMoeiicTBue mporpaMMHbIX MOy el MTpH
CKBO3HOM IIPOEKTHPOBAHUU.

10. Un(popMarioHHbIe aCEKThl TEXHOJIOTMUECKUX MPOLIECCOB B TPUOOPOCTPOCHUH.

11. Drambl TEXHOIOTUUECKOTO MPOIEcca Ha MPOU3BOJICTBE MPUOOPOB U CUCTEM.

12. Cucrembl aBTOMAaTHYECKOTO MPOEKTUPOBAHUS TEXHOJIOTHUECKUX ITPOLIECCOB.

13. MeTtoabl ONTUMU3ALNN TEXHOJIOTHYECKUX MPOILIECCOB C YUETOM KPUTEPUEB HAIEKHOCTH,
3¢ (HeKTUBHOCTH, SKOHOMHYHOCTH.

14. IlepcniekTuBBl pa3BUTHUS CPEJICTB ABTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS
AIIEKTPOHHBIX YCTPOUCTB.

15. OcobeHHOCTH TPOEKTUPOBAHNUS CPEJICTB HUGPOBON 1 KOMITBIOTEPHOU TEXHUKH.
MonenupoBaHue U aHAINU3 TAPAMETPOB HAIEKHOCTU U YCTOMUMBOCTH.

16. OcoGeHHOCTH TPOEKTUPOBAHUS U3MEPUTENIBHBIX YCTPOUCTB U CUCTEM.

Jlis  caMOCTOSTENbHONM paboOThl HUCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOEHHUIO
JUCIUIUIMHBI ¥ U3JIaHUS U3 CIHMCKA MPUBEJCHHON HM)KE OCHOBHOM U TOTIOJHUTEIBHON JIUTEPATYPBHI.

4.2.2.5. IlepeueHb TeM KOHTPOJbLHBIX padoT, pedepartos, TP, PT'P, PIIP

1. PacdeT mpOYHOCTHBIX MTapaMETPOB PJIEMEHTOB KOHCTPYKITUU MTPUOOPOB U CUCTEM.

4.2.2.6. IlpumepHbIil epedyeHb TeM KyPCOBbIX padoT (IPOEKTOB)
1. IlpoekTHpoBaHue MEYaTHOM IIaThl U pa3paboTKa Ju3aiiHa KopIyca HOCUMOTO
KOHJIYKTOMETpA.
2. IlpoexTupoBanue TEYaTHOM IUIATHI U pa3paboTKa Au3aiiHa Kopmyca 0apoMmerpa.
3. IlpoexTupoBaHue NMeYaTHOM IIIaThl U pa3paboTKa AU3aiiHa KOpIyca HOCUMOTO BOJIBTMETPA.
4. TIpoexTrpoBaHUe MTEYATHOM IUIATHI M pa3pabOTKa AU3aliHa KOpIyca JIFOKCMETpa.
5. IlpoekTupoBaHue MeYaTHOM ATkl U pa3paboTKa AU3aifHa KOpIyca 4acTOTOMEpA.



6. [IpoexTrpoBaHMe IEYATHOM IJIATHI M pa3padOTKa Au3aiiHa KOpIyca MUPOMETpa.

7. IlpoekTupoBaHue MeYaTHOM IIIAaThl U pa3paboTKa AU3aiiHa KopIyca JalbHOMepa.

8. [IpoekTupoBaHre TEXHOIOTMYECKOTO MPOIEcca MPOU3BOACTBA PATUOIICKTPOHHON
anmnaparypsl Ha 3Tare TEXHUYECKOT0 KOHTPOJIS.

9. [IpoekTrpoBaHUE TEXHOJIOTMYECKOIO MPOIEcca MPOU3BOICTBA METAITIOKOHCTPYKLIMM HA
JTare TEXHUYECKOT0 KOHTPOJIS.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH
B nmponecce MU3ydCHud AUCHUIIIMHBI MPUMCHACTCA KOHTAKTHAA TCXHOJIOTUA ITPCIIOAaBaHUA
(32 HCKIIOYEHHEM CaMOCTOATENIbHO HW3y4aeMbIX CTyAeHTaMu BorpocoB). [lpu mpoBeaeHuun
MPAKTUYCCKUX pa60T IIPUMCHSACTCA HMPITEII.[HOHHBIFI HJIN CI/IMy.H}IL[I/IOHHBIf/i noaxon. Taru peicHu-d
3a7a4 CTyJACHTaM JAEMOHCTPUPYIOTCS MPU MOMOIIM MYJIbTUMEAUWHOW TEeXHUKH. B nanmpHeitnem
CTYACHTHI CaMOCTOATCIIbHO PCIIAIOT aHAJIOTHMYHBIC 3a/IaHH .

6. OueHovHbIE cpeCcTBA /151 TEKYLIEro KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTallui 10 uTOoraM OCBOCHHUA JUCHHUILJIMHBI.
@DOH/IbI OLIECHOYHBIX MATEPHAIIOB (CPEACTB) IPUBEIEHBI B IPUIIOKEHHH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIIIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHHUILIINHE

1. OcHOBBI MaTepHaIOBEICHUS, TPOCKTHPOBAHUS U KOHCTPYHUPOBAHUA : yueOHOe mocobue /
cocrasurenu JI. I1. KoproBenko. — AcrtpaxaHb : AcTpaxaHCKUI rocyJapCTBEHHbBIH apXUTEKTYPHO-
crpoutenbHblid yHuBepcuteT, 9bC ACB, 2019. — 94 c. - http://www.iprbookshop.ru/93093.html

2. ABTOMaTH3alMs TEXHOJIOIMYECKUX MPOLIECCOB U MPOU3BOACTB : yueObHoe mocodue / U. A.
Emuzapo, B. A. Iloronmn, B. H. Hazapo, A. A. TperbsikoB. — TamboB : TamOGoBCkmii
rOCylapCTBEHHBI TexHu4yeckul yHuepcurer, ObC ACB, 2018. — 226 c. -
http://www.iprbookshop.ru/92659.html

3. Kykymikuna, B. A. DproansaiiH: 0CHOBBI COLIMOKYJIBTYPHOI'O MPOEKTUPOBAHUS @ yueOHOE
nocoone / B. A. Kykymkwmna, E. C. T'amo, E. A. Kanraprok. — Jlunenk : Jlumeukwii
rOCyIapCTBEHHBI  TexHWYeckui yHuBepcurer, OBC ACB, 2019. — 41 c. -
http://www.iprbookshop.ru/92850.html

4. CemenoBbix, B. U. [IpoexktupoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM : ydeOHoe rmocobue /
B. 1. CemenoBsbix, A. A. [lepmunoB. — Mocksa, Bonoraa : Uadpa-Unxenepus, 2022. — 116 ¢. —
ISBN 978-5-9729-1060-1 - https://www.iprbookshop.ru/123819.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOAUYeCKAasi JJUTEPATyPa M0 AUCHUILINHE

1. AQIWTHBHBIE TEXHOJOTMHM B JU3aiiHE M XyJO0XKECTBEHHOH 00paboTKe MaTepuasioB
yuebHoe nocobue / E. C. T'amos, B. A. Kykymkuna, M. U. Yepnsimona, 1. T. Xeunamummm. —
Jlunenx : JIunmeukuil rocynapcTBeHHbINM TexHUMYeckuid yHusepcurer, ObC ACB, 2019. — 72 ¢c. -
http://www.iprbookshop.ru/92842.html

2. Jlunatos, I'. 1I. KoMIOHEHTb MUKPOCHUCTEMHON TEXHMKM : yuebHoe mocodue / I'. W.
JlumatoB. — Boponex : DBOpOHEXCKMI TOCYJapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepeuteT, ObC ACB, 2019. — 83 c. - http://www.iprbookshop.ru/93319.html

3. KoHCTpyknmu U3 JepeBa W IUIacTMAacC : AJIEKTPOHHOE y4eOHOoe m3gaHue (Kypce JIeKiui) /
cocraButrenu T. B. 3ommnHa. — AcTpaxaHp : AcCTpaxaHCKHH TOCYIapCTBEHHBIH apXUTEKTYPHO-
ctpouTtenbHblil yauBepcuret, ObC ACB, 2019. — 198 c. - http://www.iprbookshop.ru/93096.html

4. TeXHUKO-DKOHOMUYECKHUI aHanu3 : yueOHoe mocobue (Kypc jekuuit) / cocraButenu C. A.
Kasep3un, H. I'. ®enopoBa. — CraBponons : CeBepo-KaBkasckuil QenepaibHblii YHHUBEPCUTET,
2019. — 106 c. - http://www.iprbookshop.ru/92764.html

5. Bacwmpuyk, B. 0. Meroasl onTuManbHBIX perieHui : ydeOHoe mocobue / B. FO.
Bacunbuyk. — Cankr-IlerepOypr : Cankr-llerepOyprckuil rocyqapCTBEHHBIH apXHUTEKTYpPHO-
cTpouTtenbHbiil yHuBepcuret, ObC ACB, 2018. — 88 c. - http://www.iprbookshop.ru/86431.html



6. I'epacumoBa, H. ®. OdopmieHue TEKCTOBBIX M TpadUUECKHX ITOKYMEHTOB : y4deOHOE
nocobue / H. ®@. I'epacumona, M. JI. I'epacumoB, M. A. PomanoBuu. — benropon : benropoackuii
roCyIapCcTBEHHbINA TexHoJorndeckuii yausepceuteT um. B.I'. Illyxosa, O9bC ACB, 2018. — 259 c. -
http://www.iprbookshop.ru/92283.html

7.3. Ilepevyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3YeMbIX NPH
OCYyLIeCTBJICHMH 00Pa30BaTeJILHOI0 NMPoecca Mo JUCHUILUINHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpa3oBarenbHOM  TIpolecCe  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAMOHHO-00pa30BaTENILHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), ¥ ”HPOKOMMYHHKAITMOHHOW CETH MHCTUTYTA!

- IPEeI0CTaBICHUE YIeOHO-METOINYECKIX MAaTEPHAJIOB B DJIEKTPOHHOM BUJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00pa30BaTEILHOTO IIpoIecca depe3 JIOKAIBHYIH CeTh
uHctutyTa U MIHTEepHET;

- IPEJIOCTABIICHUE CBEICHUI O pe3yybTaTax y4eOHOW NESTEIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETEe 00yJaroIIerocs.

WNudpopmanoHHbIE CITPABOYHBIC CUCTEMBI:

Hayunas snekrponnas 6ubnuoreka https://elibrary.ru/

Poccuiickas rocynapcrsennas 6ubnuoreka https://www.rsl.ru/

Wudopmannonnsie peectpel deneparbHOr0 MHCTUTYTa MPOMBIIUICHHOH COOCTBEHHOCTH
https://www1.fips.ru/

CrpaBounsrii moptan FreeCAD https://www.freecadweb.org/wiki/Tutorials

DNeKTpOHHBI  (OHJ  TNPaBOBOM M HOPMATUBHO-TEXHUYECKOH  JIOKyMCHTAIIWU:
http://docs.cntd.ru/document/1200118640

[Tporpammuoe obecrieueHme:

PEJI OC (Cornamenue Ne140/05-21V ot 18.05.2021 rona o coTpyiHUYECTBE B 00JIaCTH
HAyKW, Pa3BUTHS MHHOBAIIMOHHOM SIS TEIIEHOCTH )

Kaspersky Endpoint Security ans 6usneca — Crangaptaeiii Russian Edition (orosop Ne436
ot 11.11.2014 rona)

Open Office (becmmatHoe I[10)

KiCAD (becmnarnoe I10)

KOMIIAC - 3D V10 (Haknannas Ne27 ot 15.12.2008 (nocraBuuk Bal'Y Ha ocHoBaHUU
TOCKOHTPAKTA))

FreeCAD (becrnuatnoe I10)

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOCHUS IUCHMILIHMHBI
iprbookshop.ru
rsl.ru
freecadweb.org
docs.cntd.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE 00eceYeHue U CIUTITHHbI
JIaGopaTopusi KOMIIBIOTEPHOT'O MOAETUPOBAHUS B U3MEPUTEIIBHBIX CUCTEMAX
OBM Aiitek Intel Core i5 2400 - 12 mr.; JlaGopatopHsiii cTeHa u3ydeHue UHTEp(dErcoB
comnpspkenus — 12 wr. ; Buneonpoextop Acer P1100 EY; Dkxpan Hactennsiit ScreenMedia Economy-
P.

JlexuroHHas ayaAuTOpUs
[IpoexTop Acer; sKpaH HACTEHHBIH.



JIaboparopus TeOJMHAMHYECKOTO KOHTPOJIS U T€03KOJIOTUN

CepBep OBM Kraftway Express Lite EL23 — 1 mt.; Kommnetotep "Aijitex" - 1 mr.; Pabouas
cranmus E8400 — 1 mt.; Hactennsrit TenekommyHukannonuabsiii mkad Conteg RON-04-60/40-M 19;
[MasmeHas cranmus ATP-1107 — 2 wmr.; Habop unctpymentoB — AHT-5066 — 1 mr.; IlasnsHas
cranmus ZD-98 — 1 wir.; Hepxarens MG 16126 (¢ nymoit) — 1 mr.; Knemu ans o6xuma HT-568R
C1008 — 1 wt.; Munu apens CI'M-1 — 1 wt.; Munu apens CI'M-5 — 1 wit.; [asneauk ZD-88-208B
— 1 wr.; IInockoryoust — 65 — 1 mwr.; Pynerka C255 — 1 wr.; Pynerka 3emnemep — 1 mir.; Cxanbnens
C963 — 1 mr.; IlasmpHas MHOrOodyHKIMOHAIbHAs peMoHTHas crtaHiusa ASE-4206 — 1 mr.;
YeTpoicTBO BBIUMCAUTENBHBIX MawuH (nporpamMmaTtop) PG164120 — 1 wr.; I'eoBonsT™merp I'B-02 —
I mr.; YpoBHemep Tenzomerpuueckuit YpT-60-T-0,5% - 1 mr.; ['eneparop curnanos ['3-112 — 1
mrt.; Bonmet™merp B7-35 - 1 mr.; Boast™merp B3-38 B — 1 mir.; Mynstumerp uudposoit UT 60E —
lmr.; Ucrounuk nutanuga DP832A — 1 miT.; 8-MU KaHAJIBHBIN M3MEpPUTENb TeMIepaTypbl — 1 mT.;
Kommnekr reopamapa — 1 mr.; Buaeokamepa IP ACTIVECAM AC-D2113IR3 — 1 wrt;
Ocntumnorpag C1-120 -1 mr.; MHOroQyHKIIMOHATBHBIA 3JIEKTPOPA3BEIOYHBIA KOMIUIEKC — | IIT.;
[Tpoektop SANYO PLV-Z700; Dxpan nHacteHHblii Lumien Master Picture; Kommyrarop HP;
[TpunTep 3D Creality Ender-3 V2 - mr.; Kongykromerp AQ-EC150-RS485 npomeimutennsiii ¢ EC-
ANEKTPOJIOM - 11T.

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHbBI

JUis yCHemHOro OCBOEHHMS TEOPETHYECKOIo Marepuajia O0y4aroIMiics: 3HAaKOMUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIONOJIHUTEIBHOU JIMTEPATyphl; YTOUHSET y MpEnojaBaTens,
KAaKUM JIONOJHUTEJIbHBIM IOCOOUSM CIEIyeT OTAaTh IpPEANOYTEHUE; BEAET KOHCIEKT JEKUUH U
npopabaThIBaeT JIGKLIMOHHBIM MaTepuall, MOJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHbIMU MOCOOUSIMH.

Ha mnpaktnueckux 3aHATUAX IIPOWICHHBIM TEOPETUYECKUM MaTepuanl IOAKPEILIAeTCS
pelLIeHnEM 3aa4 [0 OCHOBHBIM TEMaM JUCLUIUIMHBIL. 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHOM KJIacce,
UCIOJIB3Ysl  CIIEHUalbHOE IporpaMMHoe obecriedenue. Kaxzaoil mnoxarpynme oOyuaromuxcs
npernojiaBaTesb BbIIAeT 3ajady. B KoHIE 3aHATHA OOydarolue JEeMOHCTPUPYIOT IOJTy4EHHBIE
PEe3yIaBTATHI MPETIOIaBATEII0 U TIPU HEOOXOAMMOCTH AETA0T paboTy Haj OMHUOKaAMH.

JIo BBINOJIHEHUS J1a0OPATOPHBIX PabOT O00yyaroOIMiCs HM3Yy4aeT COOTBETCTBYIOILMH pa3eln
teopun. Ilepen 3aHATHEM CTYIAEHT 3HAKOMHUTCS C ONMCAHHEM 33JaHUN Ui BBIOJHEHUS PalOTHI,
BHUMATEJIbHO M3y4aeT COJepXKaHHWe U MOPSJIOK MpoBeJeHUs JabopaTopHoil paboTsl. JlabopaTopHas
paboTa IpoBOASTCA B KOMIIBIOTEPHOM Kjacce. OOyyaromyecs BhIMOIHIOT HHANBUIYAIbHYIO 33Ja4y
KOMITBIOTEPHOTO MOJICJIMPOBAaHUSI B COOTBETCTBUM C 3aJaHMEM Ha J1abopaTopHyi0 paboTy.
[TonyueHHble pe3yibTaThl HCCIENOBAHUN CBOAATCA B OTYET W 3alllMIIAIOTCS MO TPAIUIIMOHHOM
METOIMKE B KJlacce Ha cienyrouieMm jgadopaTopHoM 3aHsATHH. HeoOXxoauMblil TeopeTHuyecKuii
MaTepuai, HHIUBUAYAIbHOE 3aJ[aHKe, IIard BBINOJHEHUs J1a00paTopHOl paboThl U TpeboBaHUE K
OTYEeTy TpHUBEIEHbl B METOAMYECKUX YKa3aHUAX, pPa3MEUICHHbIX Ha HHPOPMALUOHHO-
00pa30BaTebHOM MOPTAJIE UHCTUTYTA.

CamocrosaTenbHass paboTa OKa3blBa€T Ba)XHOE BIMSIHHE Ha (OPMHUPOBAHHUE JIMYHOCTU
OyIylIero CHeIUaINCTa, OHA TUTAHUPYETCS 00yJaronuMcs caMOoCTosITeNIbHO. Kaxk Tbit oOydaromnuiics
CaMOCTOSITENIFHO ONpEAEISeT peKUM CBOEH pabOThl M Mepy TpyAa, 3aTpaylMBaeMOro Ha OBIIAJICHHUE
yu4eOHBIM coAepkKaHUEeM AUCUUIUIMHBL. OH BBIIOJHSAET BHEAYIUTOPHYIO padOTy M H3yueHUe
pa3zenoB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO paldoTy, MO JMYHOMY HMHIMBHIYaJIbHOMY IUIAHY, B
3aBHCHUMOCTH OT €T0 MOATOTOBKH, BPEMEHU U JIPYTHX YCIOBH.

KypcoBast paboTa BBIONHSETCS B COOTBETCTBHMM C METOJMYECKUMH YKa3aHUSIMH Ha
KypcoByto paboty. OOyuaroiuiicss BEIOMpaeT 0/IHy U3 YKa3aHHBIX B I€pEUHE TEM KYpPCOBBIX pabdoT,
UCXOJS U3 CBOMX MHTEPECOB, HAINYMUS COOTBETCTBYIOLIMX JINTEPATYPHBIX M MHBIX MCTOYHHMKOB. B
X0JIe BBIMOJHEHUsI KypcOBOM pabOThI MpenoAaBaTesb MPOBOAUT KOHCYIbTAlMU oOyuatouierocs. Ha
3aKJIFOYUTEIBLHOM 3Tare o0yJaromuiicss ohopMIIsieT MOSCHUTENbHYIO 3alUCKy K KypcOBOM pabore u
BBITOJIHSET €€ 3alUTy B MPUCYTCTBUM KOMHUCCHU U3 MpenoaaBareneil kadeapsl.

@dopma 3aKJIIOUUTENBHOIO KOHTPOJIS IpPU NPOMEKYTOYHOW arrecTanuu — 3ader. Jlus
MIPOBEJICHUS MPOMEKYTOUHON aTTeCTAalluH 10 JTUCHUIUIMHE pa3paboTaHbl (OH] OLEHOYHBIX CPEICTB
U OauIbHO-pEMTHHIOBas CHCTEMa OLIEHKH Y4eOHOM JesTeabHOCTH CTyneHTOB. OIleHka o



JTUCIUIUIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME€ M HOCUT HMHTETPUPOBAHHBIN XapakTep,
YVUUTHIBAIONIMA Pe3yIbTaThl OIICHUBAHUS yIaCTHUsI CTYACHTOB B ayJUTOPHBIX 3aHATHIX, KAuecTBa U

CBOCBPEMCHHOCTH BLIIIOJIHCHUA 3aHaHHﬁ B XOA€ MH3YUYCHUA JUCHUILIMHBI M HpOMC)KYTOqHOﬁ
aTTeCranuu.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
12.04.01 Ilpubopocmpoenue M TPOPUITIO TOATOTOBKHU [Ipocpammuposanue poOOmMOmMexHUuecKux
cucmem
Pabouyro mporpammy coctaBuil K.m.H., doyenm kageopvr YVKTC Pomanos
P.B.

[Tporpamma paccMmoTpeHa u ogoOpeHa Ha 3acenanuu kapeapsl VKTC

npotokoi Ne 36 ot 13.05.2025 rona.
3aenyromuii kadenpoit VKTC Jlopoghees H.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoa Ne 9 ot 15.05.2025 ropa.
IIpencenarens komuccun OUTP Kymaposa E.U.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
ABTOMaTH3a1Us IPOEKTUPOBAHUSA U AU3aiH TPUOOPOB U CUCTEM

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE
Bormpocst TSt TECTUPOBAHUSI pa3MereHbl B OaHke BOIIPOCOB
https://www.mivlgu.ru/iop/question/edit.php?courseid=1534

OO0uree pacnpenesieHue 0a/JI0B TeKYIIEro KOHTPOJISA MO0 BUAAM Y4eOHBIX padoT /sl CTy/IeHTOB

1 cemectp: 1 maboparopHas
paborta, 2 mpakTu4ecKue
paboThl; 2 cemecTp: 5
IIPaKTUYECKHUX padoT

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

1 cemectp: 2 nabopaTopHbIe
paboThl, 3 MpaKTUYECKUE
paboTsr; 2 cemectp: 5
MIPaKTUYECKUX padoT

PeittuHr-koHTpOIIH 2 1 cemectp: 20; 2 cemectp: 20

1 cemectp: 1 nabopaTopHas
paborta, 3 mpakTHYECKHe
paboThl, TECTUPOBAHUE; 2
ceMecTp:4 MpaKTHYECKUE
paboThl, MOSICHUTEIbHAS
3amycKa, TECTHPOBAHHE

Peiitunr-kouTposs 3 1 cemectp: 60; 2 cemectp: 60

Ilocemenue 3anaTuit 0
CTYJICHTOM

JlononHuTeNbHBIE OaNIIbI 0
(OoHyCBI)

BrinosiHeHue ceMecTpoBOro
IJIAHA CAMOCTOSITENbHOM 0
paboThl

2. I[IpoMeskyTOUYHASI aTTECTALMS 110 JUCHUIIHHE
ITepeyenb BONpoCoOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLIeHKOHM.
Ilepeuenn npakTHYecKuX 3a1a4 / 3aJaHUil K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (nmpu
HAJTHYMH)

Bompocsr TUIS TECTHUPOBAHUS pa3MeIieHbl B OaHke BOIIPOCOB
https://www.mivlgu.ru/iop/question/edit.php?courseid=1534

Bompocel  ansi  MOATOTOBKM K 3a4€Ty C OLEGHKOM W 3aueTy pasMelieHbl B
https://www.mivlgu.ru/iop/course/view.php?id=4176

MeToanyeckue MaTepuaJibl, XapaKTepu3ywouye nNpoueaypbl OLeHUBAHUA

st oneHMBaHHWS CPOPMUPOBAHHBIX y CTYACHTA 3HAHWUH, YMEHHUW W HABBIKOB HMEIOTCS
TUTIOBBIC 3a/laHusl. Bce TUMOBLIE 3a1anus pa3OuThl Ha 3 Oyoka: 0ok 1 - ISl OlleHWBaHUsl 3HAHUH,
0JIOK 2 - mJisi OIIEHUBAaHUS YMEHUM, OJOK 3 - 1 OIlEeHWBAaHMS HABBIKOB (BiaaeHwuil). Kaxnprit 6510k
BKJIIOYAET BOIPOCHl CBOETO YPOBHS CIOKHOCTH M OLIEHUBAETCS OMNPEIEIECHHBIM KOJIWYECTBOM
0ajoB.

TecT A/d OUEHKM 3HAHWM, YMEHUW U HaBBIKOB CTyJeHTa cocToUT u3 10 BOMpoOCcOB u
dbopMHUpyeTCST HA OCHOBE THUIIOBBIX 33JlaHUN TPOTPAMMHBIM KOMILJIEKCOM HH(GOPMAIMOHHO-



obpasoBarenbHoro noptaia MU Bal'V B aBTOMatnueckoM pexume (Tpu Bompoca u3 0yoka 1, Tpu
Bompoca 3 Onoka 2 M dYerblpe Bompoca u3 Omoka 3). IlporpamMmHBI KOMIUIEKC (opMupyer
UHAMBUAYalIbHbIE 3aJaHus JUId KaXJIOTO 3aperuCTPUpPOBAHHOIO B CHUCTEME CTYACHTa H
YCTaHABJIMBACT BPeMsI IPOXOXKICHHUS TECTUPOBAHMS. Pe3ynbTaToM TECTUPOBAHMS SBISIETCS MIPOLICHT
MPABUJIbHBIX OTBETOB, C YU€TOM MHAMBHUAYAIBHOTO CEMECTPOBOTO PEUTHHTA CTyAeHTa (hopMUpyeTCs
3a4eT C OLICHKOM U 3a4er.

[Ipu mpoBeneHuU YCTHOTO OMpoca CTYIEHT OTBEYaeT Ha BHIOPAHHBIE CIy4alHBIM 00pazoM
BONPOCHI U3 MEpPEeYHs TEM U B 3aBUCHUMOCTH OT IIOJIHOTHI M MPAaBHIBHOCTH OTBETa C YYETOM
MHAUBUIYAILHOTO CEMECTPOBOIO PEUTHHTA CTYAeHTa (POPMUPYETCS 3a4YET C OILICHKOM U 3a4eT.

MaxkcumanbHasi cymma 0asuioB, HaOupaemast CTyIeHTOM 1o aucuuiinHe pasHa 100.

Onenka | Ouenka 1o uikaie ObocHoBanme Yposens

B cpopmuposannocmu
Oautax KOMRnemeHnuyuii
bonee | «OTamuno» Coneprxanue Kypca OCBOEHO Buvicoxuii yposens
80 MOJIHOCTBIO, 0€3 MpoOeoB,

HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU
paboThl C OCBOEHHBIM MaTEPUATIOM
copMupoBaHbI, Bce
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBITTOJIHEHBI, KAYECTBO UX
BBIITOJTHEHUS OIICHEHO YUCIIOM
0aJ10B, OJIM3KUM K MAaKCUMaJIbHOMY

66-80 | «Xoporo» Coneprxanue Kypca OCBOCHO IIpoosunymutii
MIOJIHOCTBI0, 03 Ipo0eoBs, ypoeeHs
HEKOTOpbIEC MPAKTUYECKHIE HABBIKH
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(OpMHPOBAHBI HEAOCTATOYHO, BCE
IIPEyCMOTPEHHBIE TPOTPaMMOi
o0y4eHus1 yueOHbIC 3aJaHUS
BBINOJIHEHBI, KAYECTBO BBIMOJIHEHUS
HU OJJHOTO M3 HUX HE OIEHEHO
MUHHUMAaJIbHBIM YHCJIOM 0aJlIoB,
HEKOTOpbIe BUJIBI 33JaHUI
BBINOJIHEHBI C OIINOKaMU

50-65 «Y IOBIIETBOPUTEIILHOY Coneprkanue Kypca OCBOEHO Ilopozoeuwiit yposens
YaCTUYHO, HO MTPOOEIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XO0/IMMBbIE IPAKTUYECKNE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPHIE M3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT ONTHOKH

Menee | «HeynonerBoputenbsHo» | ComepxaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0IMMBbIE IPAKTUYECKHUE HABBIKU | chopmuposansl
paboThl HEe CHOPMUPOBAHBI,
BBHITIOJTHEHHBIC yUeOHbIE 3aaHMs
coJiepxkaT rpyoObie OmuOKu




3. 3axanus B TeCTOBOI (popme MO JUCHUITIMHE

[Tpumepsl 3aganmii:

1. COBOKYMHOCTH MpPOIIECCOB, BBIMOJHAEMBIX OT MOMEHTAa BBISBICHHUS TMOTpeOHOCTEH
oOmiecTBa B OMNpPENEICHHONW MNPOAYKIMU 1O MOMEHTAa YAOBJIETBOPEHHUS ASTUX NOTpeOHOCTEH H
YTHIU3ANUN TPOAYKIHH (FKU3HESHHBINA ITUKIT H3ACITHUS)

2. OcHOBOM T€OMETPUYECKOT0 MOJAEIUPOBAHUS TBEPIBIX TEJ STOM MPOrpPaMMBI, SBISETCS
IPUHLIMII TPAHUYHOI'O IPEJCTABIECHUS, B TO K€ BPEMs UMEETCS MOJAEPKKA MOIUTOHAIBHBIX CETOK.
(FreeCAD)

3. Ha xakoil craguu NpOEKTUPOBAHMS pa3padaThIBAIOTCS TNPWIOKEHHUS s pPELICHUs
GyHKIMOHATBHBIX U TexHoJornueckux 3aaad CAIIP u opopmienue Beel TOKyMEHTalUN

CO3/1aHHE€ HECTAH/IaPTHBIX KOMIIOHEHTOB:

BBOJI B 3KCILTyaTallUIo

TEXHUUYECKOTO MPOEKTA

+ pabouero mpoekTa

4. LlenstMu 3prOHOMMKH SIBIISIFOTCSL. . .

noBbIIeHNE 3()PPEKTUBHOCTH CUCTEMBI «UYEJIOBEK — TEXHHKA — Cpeiay

o0ecrieyeHre yCIoBUY TS Pa3BUTHSI JMYHOCTH B IIpOIEcce TPyaa

0e30MacHOCTh TpyJa

+ moBbIIEHHE YPPEKTHBHOCTH CHUCTEMBI «UEJIOBEK — TEXHUKAa — Cpeza», 0e30macHOCTh
TpyZaa, obecrieyeHre yCIOBUM A pa3BUTHS JIMYHOCTHU B IpoIecce Tpyaa

[TomHbIN TIEpeUeHb TECTOBBIX 33JJaHUI C YKa3aHUEM MPABHIILHBIX OTBETOB, pa3MeEIlleH B OaHKe
BOIIPOCOB  Ha  WH(MOPMAIMOHHO-00pA30BaTCIbHOM  IMOPTaJie  HWHCTUTYTa IO  CCBHUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1534&category=34722%2C42497 &qbshowte
xt=0&gbshowtext=1&recurse=0&recurse=1&showhidden=0&showhidden=1

O1eHKa pacCYUTHIBACTCS KaK MPOICHT MPABHJIBHO BBIMOJIHEHHBIX TECTOBBIX 3aJIaHUI M3 UX
o0uiero yucna.



