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1. HEJIX OCBOEHUA

1.1 | Llens u3ydeHns yq4eOHOH AUCIMILUIMHBI — MPHOOpEeTeHHe 00yJaloIMHICS HaBBIKOB pacueTa, MOJACTMPOBAaHMS U aHAIN3a
IMEKTPUYECKUX CXEM U3MEPHTENbHON, HHYOPMALMOHHOH U TpeoOpa3oBaTeIbHON TEXHUKH C IIOMOILBIO CPEACTB
IIEPCOHAJIBHOTO KOMIIBIOTEPA.

1.2 | 3ajaun AMCLIUIUIMHBL U3y4eHNE MO/IeNell KOMIIOHEHTOB 3JIEKTPOHHON anmaparypbl U IaTYMKOB HEANEKTPHUECKUX
BEJINYHUH, H3Y4CHHUE IIPOTPAMMHEIX CPEICTB, TPeTHa3HAYEHHbIX [UI aBTOMAaTH3UPOBAHHOTO IPOSKTHPOBAHUS YCTPOHCTB
3MEKTPOHUKH, N3y9eHHE OCHOBHBIX PEKHMOB KOMIBIOTEPHOTO aHAJH3a AIEKTPUIECKUX CXEM H3MEPHUTEIBHOM,
rHGOPMALMOHHOM U IpeoOpazoBaTeabHON TEXHUKH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpou3BOACTBEHHAS IPAKTUKA

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3 |LudpoBas n aHanoroBas NEKTPOHUKA

2.1.4  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.1.5 | CunoBas 31€KTpOHUKA

2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.1.7 | DimeMeHTHI CHCTEM aBTOMATHKH

2.1.8 [DOnexkrpuueckue MalIMHbI

2.1.9 | YueOHas npakTuka

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/15) HEOOX0AUMO KaK
npeaecTByloniee:

2.2.1 | ABromaTu3anus METaJUIypruuecKoro Mpou3BOACTBA

2.2.2 | ABromaTu3anus TEXHOJOTUYECKUX MPOIECCOB

2.2.3 | ABroMaTH3UpOBaHHBIN ANEKTPOIPUBOJI B TEXHOJIOTHIX

224 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THIIOBBIX ITPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.5 |IoaroroBka K MpoIeaype 3aIUTh U 3alIHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.6 |IIpenaumiaomHas paKkTHKa

2.2.7 |IIporpamMmMHOe 0OecriedeHnEe KOHTPOJIJIEPOB

2.2.8  |I[IpoMbllITIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYECKHEe CUCTEMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

3HaThb:

[1K-3-31 ocHOBHBIE 3TaIbl PeIIeHHs 3a1a4d IIPOSKTHPOBAHMUS C HCIOIb30BaHNEM HH()OPMAITOHHBIX TEXHOIOTHH

IK-2: Cnocooen MPOEKTUPOBATH CUCTEMBI JICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbBI YIIPABJICHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBLIX TEeXHOJIOTHii

3HaTh:

[IK-2-31 ¢opmsl mpeacTaBIeHNS U TOPAIOK 3aJaHUs MOJIeNIeH aKTUBHBIX U ITACCHBHBIX KOMIIOHCHTOB

IK-3: Cnioco6eH IKCITYyaTHPOBATH YJIEKTPOMEXaAHMYEeCKHEe CHCTEMbI H ABTOMATH3NPOBAHHBIE CHCTEMbI YITPaBJICHHS
IeKTPONPHBOIOB

YMmerb:

IIK-3-Y1 paboTaTh B cucTeME aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS;
3a1aBaTh [TapaMeTPbl KOMIIOHEHTOB IIPH MOJEIUPOBAHUH, COIIOCTABIISS UX CO CIIPAaBOYHBIMHU JAHHBIMHU

IK-2: CnocodeH NpoeKTHPOBATHL CHCTEMBI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

YMmerhb:

ITK-2-Y1 npoBOIuUTE aHAIN3 MEKTPHUECKUX CXEM BO BPEMEHHOW M YaCTOTHOI 00MacTsax

ITIK-3: Cnioco0eH 3KCIIyaTUPOBATD 31eKTPOMeXaHHYeCKHe CUCTeMbl M ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHBOI0B




Baanernb:

[IK-3-B1 ocHOBHBIMU MOHATHSIMU CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHHUS;
HaBBIKAMU aHAJIM3a AJIEKTPOHHBIX CXEM

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPUBOAA U ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS €
HCIO0JIb30BAHNEM HU(PPOBHIX TEXHOJIOTHIA

Baagern:

I1IK-2-B1 HaBBIKaMu MPOEKTUPOBAHUS TIEYATHBIX ILJIAT

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1.
KOMIIeTeH Mt pecypcenl

Boimoan
sieMble
padoThI

Pa3nen 1. OcHoBHBIE
ceaenus o CAIIP

1.1 OcHosubie noustus CAIIP. 7 16 [1K-2-31 I1K-3- JI1.1 KM1
Cocras u ctpykrypa CAIIP. 31 JI1.2J12.1
OCHOBHBIE OTIpE/ICICHUS 21
mporiecca MPOeKTUPOBAHHS.
Craaun B 3Tamnbl
npoektupoBanus. Lenu u
3agaun CAIIP. IToaxoasl k
MPOSKTHPOBAHUIO HA OCHOBE
KOMIIBIOTEPHBIX TEXHOJIOTUH.
Mopnenuposanue B CAITP.
Knaccugukarys
CAD\CAM\CAE-cucrem.
O6nacTu NpUMEHEHUS
COBPEMEHHBIX
CAD\CAM\CAE-cucrem.
OO6mrue ceeaeHus oo
unrerpayu CAD- u CAE-
cucteM. CAD-
OpPUEHTUPOBAHbIA MOAXO/.
CAE-opueHTHpOBaHBIN
nonxon. CAD\CAE-
OpPUEHTUPOBAHBIN

noaxon. /Jlex/

P1

1.2 W3y4yenue nporpamMm 7 16 MK-2-Y1 IIK-2 J1.1 KMI1
ANSYS,COSMOSWorks, -B1 IIK-3-¥1 JI1.2J12.1
MATLAB u gp. /Tlp/ [1K-3-B1 31

P1

1.3 MopenpoBaHue IEMEHTOB 7 44 [MK-2-31 IIK-2- J.1 KM1
MUKPOCXEMHOH TEXHUKU. V1IIK-2-B1 JI1.2J12.1
IMoBenenueckue moaenu. /Cp/ [1K-3-31 I1K-3- J12.2
VY1 IIK-3-B1 21

P1

Paspgen 2. Texnojoruu
NMPOEKTUPOBAHUS
JIEKTPOHHBIX
KOMIIOHEHTOB




2.1

Texnonoruu PDM u CALS.
Cucremsl Mathematica,
Maple, Mathcad, MATLAB.
Cucremsl HHXXEHEPHOTO
aHaJM3a ¥ PacueToB.
OCHOBHBIEC METOEI
WH)XEHEPHBIX PACcUETOB.
MeTo/1 KOHEYHBIX JICMEHTOB.
CAIIP >neKTpUYECKUX U
AIIEKTPOHHBIX YCTPOUCTB.
CAITP mpoeKTHpOBaHHS
ANMEKTPUIECKHUX CXEM U
yeprexeid. CAITP
MPOEKTUPOBAHHUS TIEIATHBIX
mtat. CAIIP tennoBoro
ananuza. CAITP
TEXHOJIOTUIECKOM
MOJITOTOBKH MIPOM3BOJICTBA
ANEKTPOHHBIX

ycTpoicTB. /JIex/

18

[K-2-31 IIK-3-
31

J1.1 KM1
JI1.2J12.1
J12.2J12.3

01

P1

2.2

CAIIP »neKTpHyYecKX U
9JIEKTPOHHBIX YCTPOUCTB.
CAIIP npoeKkTupoBaHUs
ANMEKTPUYECKHX CXEM U
yeprexeit. CAITP
MPOEKTUPOBAHUS IIEYATHBIX
miar. /TIp/

18

[IK-2-V1 IIK-2
-B1 IIK-3-V1
I1K-3-B1

J1.1 KM1
JI1.2J12.1
J12.2J12.3

ol

Pl

23

Pa3paboTka sneKTpu4ecKux
CXeM, TOTIOJIOTHIECKUX
geptexeil. Co3nanue
TBEPAOTEIBHBIX MOJICIICH.
CpaBHUTENBbHAS
xapaxrepuctuka CAE-
MaKEeTOB
(ANSYS,COSMOSWorks,
MATLAB u ap.) /Cp/

41

I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-3-31 IIK-3-
V1IIK-3-Bl

J1.1 KM1
JI1.2J12.1
J12.2J12.3

€]

P1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KouTpoabHble MeponpusTusi (KOHTPOJIbHAsA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon
KM

KonTponbsHOE
MepoIpusTHe

IIpoBepsiemsbie
WHIUKATOPBI
KOMITIETCHITUIA

BOHpOCBI JUIA IOATOTOBKH




KM1 DK3aMeH IIK-3-31;I1K-2-31

Bompocs! k 9x3aMeny

1) OcHogsubie nonstust CAITP.

2) CocraB u ctpykrypa CAIIP.

3) OCHOBHEBIE OIPEIENICHHUS IIPOIecca MPOCKTUPOBAHUSL.

4) Craguu ¥ dTarbl TPOEKTUPOBAHUSL.

5) Henu u 3amaun CAIIP.

6) Ioaxoas! K IPOESKTUPOBAHMIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTHU.

7) Mopenupoanue B CAIIP.

8) Knaccupukarmms CAD\CAM\CAE-cucrem.

9) Ob6nactu npumernenns coBpeMeHHbIXx CAD\CAM\CAE-
CHCTEM.

10) Oo6mue ceenenns 06 unrerpanun CAD- u CAE-cuctewm.
11) CAD-0pueHTHpOBaHBIH IOIXON.

12) CAE-opueHTHpOBaHBIN MOAXO].

13) CAD\CAE-opueHTHPOBaHbII MOAXO/.

14) Texnonoruu PDM u CALS.

15) Cucrembl Mathematica, Maple, Mathcad, MATLAB.
16) CucTeMbl HHXEHEPHOTO aHali3a U PacueToB.

17) OCHOBHBIC METO/IbI HH)XCHEPHBIX PACUETOB.

18) Merton xoHeuHbIX 31eMeHTOB. CAIIP snekTpudeckux u

JJIEKTPOHHBIX YCTPOUCTB.

19) CAIIP npoeKTHpOBaHHS NEKTPUYECKUX CXEM U YEPTEKEH.
20) CAIIP npoekTupoBaHMs IE€YaTHBIX ILIAT.

21) CAIIP TemnoBoro aHanausa.

22) CAIIP TexHONOrW4YecKO MOArOTOBKU MPOU3BOACTBA

JNIEKTPOHHBIX YCTPOWCTB.

5.2. IlepevyeHb padoT, BHINOJHAEMbIX 110 JTUCHUILIHHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanne
UHIUKATOPBL Conep:xaHue pabOTHI
paboTHI paboTHI N
KOMIETEeHIHH
P1 PT'P M[K-3-Y 1;I1K-3- Tema pacuerHo-Tpadudeckoro 3amanus "[IpoexTrupoBanne
B1;IIK-2-YI;IIK-2- | anexTpoHHOro O10Ka".

Bl

Pacuernas gacts PI'P BKiTIOUaeT B ceOst pa3pabOTKy CICIYIONIHX
pa3zenos.

1) Omucanue 3MeKTPOHHOTO OJI0Ka

2) Pa3zpaboTka CTPYKTYpHOI cXxeMbl OJ10Ka

3) MonenupoBaHue pabOTHI IEKTPOHHOTO OI0Ka

Texymuii koHTpoJIb 3a BbinonHeHus PI'P ocymecteisercs
IpernojaBaTeseM MyTeM IPOBEPKU pa3AeNoB B COOTBETCTBHHU C IIAHOM
BBIIIOJTHEHHUSI.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IKk3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KOMHLPOTCpHOC TECTUPOBAHUC

Kaxk pacumdpossiaercs abopesuatypa CAIIP?
CHCTEMa aBTOMAaTH3HPOBAHHMS IIPOEKTOPOB
CHCTEMBI aBTOMAaTH3MPOBAHHOTO POCKTHPOBAHHUS
CHCTEMa aBTOMAaTHYECKOTO OCTPOEHHE penbeda
CHCTEMa aBTOMAaTHYECKOTO NPOSKTUPOBAHNUS

CAIIP sto
aBTOMAaTU3UPOBAHHAs CUCTEMA YIIPaBIIEHUS IPOU3BOIACTBOM
aBTOMATU3UPOBAHHAs CUCTEMA YIIPABIICHUS TPEANPUATHEM

ABTOMATHU3UPOBaHHas CUCTEMA YIIPABJICHUSA TCXHOJIOTHYCCKUM O60py)IOBaHI/I€M
OPraHn3alMOHHO-TCXHUYCCKAA CUCTEMA, B3aUMOCBA3aHHAA C TOAPa3ACICHUAMA HpOCKTHOI\/’I Oopranu3amnuu

Ha srane TexHoI0TMYeCKOM MOATOTOBKH MPOU3BOACTBA PCIIAIOTCA CICAYIOIINE 3a1a9n

WH)XEHEPHBIE pacyeThl U poekrtupoBanue 3D monenei

MPOCKTUPOBAHUSA TEXHOJIOTUYECCKUX MTPOLECCOB MPOCKTUPOBAHUS YIIPABIAIOIIUX IMIPOTrpaMM U TEXHOJIOTUYECKON OCHACTKHU

npoektupoBanus 3D mMozenei u yepTexen n3aenus

KOHCTPYMPOBAHHS M3ISIUHA U pa3paboTKa YIPABIIAIOIINX IIPOTPaMM

Camas nonynsipaast B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad




UYro Takoe MpoeKTHpOBaHHE?

3TO IMIPOIIECC CO3JAHUS OTHCAHNUS, HEOOXOANMOTO IS TOCTPOCHUS B 3aJaHHBIX YCIIOBHSX €IIe He CYIIECTBYIOIIEro 00heKTa
3TO FOTOBBIA MaTepHai, KOTOPBIH HEOOXOANM IS IOCTPOCHUS B 3aIaHHBIX YCJIOBUSX €IIle HE CYIMIECTBYIOIIET0 00bEKTa
COBOKYITHOCTH ITPOEKTHBIX JOKYMEHTOB B COOTBETCTBHUU C YCTAaHOBJICHHBIM IIEPEUHEM, B KOTOPOM INIPEACTaBICH PE3yIbTaT
MPOEKTUPOBAHMS

TIPOIIECC OIMCAHMS OIIPEICICHHOTO 00BEeKTa

Kakue rpadudeckue npuUMUTHBBI HCIIOIB3YIOTCS B AutoCAD?

TOYKa, OTPE30K, OKPY>KHOCT, TyTa, TEKCT, OIMITHHS

TOYKA, TIOJIUIHHUS, TOJIUTOH, OKPY)KHOCTb

TOYKA, JINHUS, IOMAaHas! JIMHUS, TIOJIUTOH, TOJIUITHHIS, OKPY)KHOCTb, Iyra, TEKCT
KpuBas be3be, 6era-criain

Jlnis gero cIoyXHUT MpHKIaJHOE IporpaMMHOe obecrieueHue?
TUIAHUPOBAHUS U OPraHU3alUH BEIYUCIUTENBHOTO Npolecca B OBM
peann3anys aaropUTMOB YIIPABICHHUS 00BEKTOM

IUITAHWPOBAHUS U OPraHU3aIUH AITOPUTMOB YIPaBICHUSI 00BEKTOM

TosxmecTBeHHAs JEKOMITO3HIIUS 3TO OIEPAIUs, B PE3Y/IbTaTe KOTOPOH. ..
mo0ast crucTeMa MpeBpaIaeTcs B camy ceost

Cpe€AcTBa ACKOMITIO3UIUHN TOXIACCTBCHHDI

CHCTEMa TOXK/IECTBCHHA

Pacunenennas cucrema — 3T0...

cucTeMa, Uil KOTOPOil CyIIeCTBYIOT CPEACTBA MPOTPaMMHUPOBAHHUS
cucTeMa, pas3ziesieHHast Ha MOJICHCTEMBI

CUCTEMa, /U KOTOPOH CYILIECTBYIOT CPEACTBA AEKOMIO3UIIII

Yro moHUMAaeTCs 01 IPOrpaMMHBIM obecriedeHneM?

COOTBETCTBYIOIIUM 00pa30M OpPTraHU30BaHHEIM HA0OP MPOTpaMM M JTaHHBIX
Ha0Op CHeUATBHBIX porpamMm amst pabotsr CAITP

Habop cHeHaIbHBIX IPOrPaMM JUIsl MOJIEINPOBAHUS

ITapannenbHas KOPPEKIMS CUCTEMBI YIIPABIECHUS TO3BOJISET. ..
obecrneynTh BBEIEHNE MHTErPAIOB U IIPOU3BOJHBIX OT CUTHAJIOB OIINOKH
OCYILIECTBUThH UHTETPAIbHbIE 3aKOHbI PETYINPOBAHUS

ckoppektupoBatb AUX cuctemsl

MoaynbHOCTb CTPYKTYpPBI COCTOHUT

B IOCTPOEHUH MOJYJIEH 110 HEpAPXUU

Ha NPUHLUIIE BIOXKEHHOCTU C BEPTUKAIBHBIM YIIPaBIEHUEM

B pa30MEeHUH MPOTrPaMMHOTO MacCHBa Ha MOJYIH 10 (DYHKIMOHATFHOMY HPU3HAKY

UTO MOHUMAIOT MO CHHTE30M CTPYKTYphl ACY?

TPOIIECC MCCIIEAOBAHNS, OMPENSIISIONIIHA MeCTO 3((EKTHBHOTO AIIEMEHTA, KaK B (PM3UIECKOM, TaK U TEXHUUECKOM CMBICTIC
npoiiecc nepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBS3EH 2IIEMEHTOB 110 3aIaHHBIM KpUTepHsiM U 3ddextuBHocTH ACY B Lenom
HPOIECC PeaTn3aliy IPOLEAYP 1 IPOrpaMMHBIX KOMIUIEKCOB Juls paboTsl ACY

Pe3ynpTaTsl HMUTALIUOHHOTO MOJEIUPOBAHMU. . .

HOCSIT CITy4aifHbIil XapaKkTep, OTPaKaroT JIMIIb CIydaiiHble COYETaHHs ISHCTBYIOMNX (aKTOPOB, CKIIA/IBIBAIOIINXCS B IIPOLIECCEe
MOJIEIUPOBaHUS

SBJISIOTCS] HCTOUHBIMH M TPEOYIOT TIIATEIHbHOTO aHAIN3a

SBJISIOTCS] UCTOYHHKOM HH(pOPMALUH JJIs TOCTPOESHUSI PealbHOTO 00BeKTa

CTpyKTypHOE HO/Ipa3Ae/ieHHe CUCTEM OCYIIECTBIISETCS. . .
10 IpaBWIaM MOJACIUPOBAHUA

10 [paBUIaM pa3OHeHHs

110 IMpaBujiamM KJ'IaCCI/I(l)I/IKaHI/II/I

Kaxumu MoryT ObITH CpecTBa AEKOMIIO3ULIUH?
HMHTAIMOHHBIMH

MaTepHaTbHBIMU U a0CTPaKTHBIMHU

peaIbHBIMH U HepealbHbIMU

Kak ClIC MHOrAa Ha3bIBAarOT UMHUTAIIMOHHOC MOI[CJ'[PIpOBaHI/IC?
METOJAOM PE€AIBHOTI'O MOACIIUPOBAHUA
METOJA0OM MAIIMHHOI'O SKCIEPUMEHTA




METOJAOM CTaTUCTUYECKOTI'0O MOACIUPOBAHNSA

YeMy npH MPOSKTUPOBAHUN CHCTEM YIIPABICHUS yIeIseTcs O0NbIIoe BHUMaHNe?
COIPSKEHUIO YYBCTBUTEIIBHOTO HJIEMEHTA CUCTEMBI C €€ BBIUUCIUTEIIbHBIMU CPEICTBAMU
OBICTPOACIHCTBHIO U HAIEKHOCTH

MaccorabapuTHBIM MTOKA3aTeNsIM 1 MOIITHOCTH

3a cuer 4ero AOCTUTAETCs MoJ00He PU3NIECKOTO PEaNbHOTO SBICHHUS U MOJIEIH?
3a CYET COOTBETCTBUS (PM3NUECKOTO PEAILHOTO SIBIICHUS U MOJIENN

3a CUeT PaBCHCTBA 3HAYCHUH KPUTEPHEB ITOJOOHOCTH

3a CUEeT PAaBEHCTBA SKCIEPUMEHTAIBHBIX JAHHBIX C TEOPETHIECKIMU ITO000HBIMU

J131st 4ero pou3BOUTCSI KOPPEKIIMS CUCTEMBI YIPABICHHUS?

JUIs1 0OeCTIeueHusI 3aIaHHBIX ITOKa3aTellel KauecTBa Mpoliecca yIpaBIcHHs
JUISL YBETUYEHHS TIPOU3BOJUTEILHOCTH CUCTEMBI

JUISL yIIpaBJIeHUs] 00BEKTOM I10 OIPEe/IeTICHHOMY 3aKOHY

Uro ocymecTBIsAeTCA Ha 3Tale UHTEPIPETaluy Pe3yabTaToOB?
Ipolecc HIMUTALUY C TOTYYCHUEM HeOOXOIUMBIX JaHHBIX
MpaKTHYECKOE TPUMEHEHNE MOJETH U PE3YIbTAaTOB MOJIETUPOBaHHUS
[IOCTPOEHHE BBIBOJIOB 10 JaHHBIM, IOJYYEHHBIM ITyTEM UMUTALUU

U3 4yero cocTouT nporpaMmHoe 00eCIiedeHue CUCTEM YIIPaBICHHA?
W3 CHCTEMHOTO U MPUKIAIHOTO IPOTPAMMHOTO 00eCTIeeHUs

U3 CHCTEMHOTO ¥ HH(OPMAIIMOHHOTO IIPOTPAMMHOTO 00ECIEUCHI
U3 MaTeMaTH4eCKOTr0 M IMPUKIIAJHOTO IPOrPaMMHOTO 0OecrieyeH s

Ha yem ocHOBaHO mponeAypHOE MPOrpaMMUpoBaHue?

Ha IPUMEHEHUU YHUBEPCAIBHBIX MOAYIECH

Ha MPUMEHCHUH YHU(UIMPOBAHHBIX IPOLECIYP

Ha MIPUMCHCHUHU yHI/I(i)I/H_II/IpOBaHHBIX CJIOKHBIX ITpOrpaMM, KOTOPBIC O6”be)II/IH${}OTC$I 10 NCPAPXUICCKOMY IIPUHIUITY

Uro moHMMaIoT 1oJ cTpykrypoid ACY?

OpPraHM30BaHHYIO COBOKYITHOCTb €€ DJIEMEHTOB

COBOKYITHOCTb IIPOLIEAYP NPOrpaMMHBIX KOMIUIEKCOB Ul peanu3anun ACY

B3aMMOCBS3b, OIPEICISAIONIYI0 MECTO IEMEHTA, KaK B (PH3UIECKOM, TaK U B TEXHIYECKOM CMBICIIE

Uto ocyiiecTBiIsieTcs Ha 3Tarie MoAroTOBKY JIaHHbIX?

OIMCaHKWE MOJIENH Ha S3bIKE, IPUEMIIEMOM ISl Uctosib3yemoir OBM

oTnpeiesieHHe TPaHuUI] XapaKTePUCTUK CUCTEMBI, OTPaHUYECHUI 1 U3MepuTesel nokaszareneil 3ppeKTuBHOCTH
MPOUCXOTUT OTOOP AAHHBIX, HCOOXOTUMBIX JJIsl IIOCTPOCHHUS MOJCIH, M MPEJCTABICHUH UX B COOTBETCTBYIOIICH (opme

Ecnu Hem3MmeHseMas 4acTh CHCTEMBI COAEPKUT cllabo AeMI(rupoBaHHbIE WM KOHCEPBAaTUBHBIE 3BEHbS, TO MOTYT OBITh
UCIIOJIb30BaHbl KOPPEKTHPYIOIME YCTPOICTBA, CO3al0IIHeE. ..

OTpHIATENbHBII (ha30BEIN CIBHUT 03 N3MEHEHHUS aMIUTHTYIHONW XapaKTePUCTHKN

W3MEHCHUE aMIUIUTYIHON XapaKTePUCTUKU

onepexeHue 1o Qase

Jl1s1 9ero CIy>KUT CHCTEMHOE IIpOorpaMMHOE obecrieueHne?

JUISL peau3aliiy anrOpUTMOB OPTraHU3aluH BEIYHCIUTEIBHOTO Tpolecca B OBM
JUIS TIJTAHUPOBaHMA M OpraHU3allMK BBIYUCIUTENBHOTO mpolecca B OBM

JUTSL peaji3alliy alTOPUTMOB YIIPAaBICHHS 00BEKTOM

IIpu MaTeMaTHYECKOM MOJAEIUPOBAHHU B Ka4eCTBE 00BEKTa MOIETUPOBAHNS BBICTYHAIOT. ..
rpaUKH IepexoHOTO IPOIIECcca, OMMCHIBAIOIINE OOBEKT 110 YPAaBHEHHAM

HCXOJIHBIE YPaBHEHHS, IPEICTABIISIONINE MAaTEMAaTHIECKYIO MOETb 00BEKTa

IIPOLECCHL, IPOTEKAIOIINE B MATEMAaTUIECKOU MOJEIU

UTo ocylIecTBIsAETCA Ha Tale 3KCIEPUMEHTUPOBAHUE?
[OCTPOEHHE BBIBOJOB 10 1aHHBIM, IOJYYE€HHBIM ITyTEM UMUTALUU
[IPaKTUYECKOE NIPUMEHEHUE MOJEIHU U PE3yIbTaTOB MOACIUPOBAHUS
HPOIECC UIMUTALNH C MTOTy4eHUEM HEOOXOIMMBIX TaHHBIX

[Ipu npoeKTHPOBaHUY CHCTEM YIIPABICHHUS PEIIAIoIee 3HAYCHHE HMEET. ..
MaccorabapHuTHbIE ITOKa3aTeNH 1 MOITHOCTh

panoOHATBHEIA BEIOOP YyBCTBUTEIBHBIX JIEMEHTOB MIIH JATYUKOB 3TUX CHCTEM
pe3yabpTaT MaTEMaTHIeCKOT0 MOJEITHPOBAHUS STHX CHCTEM




Uro takoe knaccupukanms?

pa30ueHIe HEKOTOPOW COBOKYITHOCTH OOBEKTA Ha KIIACCHI 110 HanboJIee CYIIECTBEHHBIM MTPU3HAKAM
pa3dueHre 00hEKTOB Ha KITACCHI

JICJICHUE aBTOMATHYCCKUX CHCTEM Ha KIIACCHI

Yo Takoe puznueckoe MoJeNUpoBaHue?

METO/]T KCTIEPUMEHTAIBHOTO M3Y4eHHUS PA3IIMYHbBIX (PU3NYECKHX SBICHNH, OCHOBAaHHBIH Ha MaTEMaTHIESCKIX MOJIEIIX
METO]{ KCIIEPUMEHTATIBHOTO U3YUCHUS PA3IHYHbIX (PU3NUECKUX SBJIECHHI, OCHOBAaHHBIH HA UX (pru3ndeckoM mogooun
METOJl MaTeMaTHYECKOT0 N3YYCHHS Pa3IMYHbIX (PM3NUECKUX SBICHUH, OCHOBAaHHBIA Ha MX MaTEMaTHYECKOM MOI00MH

JIuHrBucTHYecKoe 0OECeYeHnE 3TO

ACOBOKYITHOCTb TEXHUYECKHX CPEJICTB, HCHOIb3yeMbIX B aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHUU
HpOOJIEMHO-OPUEHTHPOBAHHBIE A3bIKH, TIPEAHA3HAUCHHbIE JUIS OTMCAHMS IIPOLEYp aBTOMAaTH3HPOBAaHHOTO IPOSKTUPOBAHUS
KOMILJIEKC PErJIaMEHTUPYIOLIIUX JOKYMEHTOB KacaroTCs OpraHU3allMOHHON CTPYKTYpBI OApa3aeaeHul, skcIutyatupytomux CAIIP
Ha0Op JOKyMEHTOB, PErTaMeHTUPYIOIUX dKciTyaTanuto CAITP

CHIDKeHHE ce0eCTOMMOCTH IIPOSKTHPOBAHUS 00ecIIeunBaeTcs 3a C4eT

CTIEIATN3NPOBAHHEIE pabodne MecTa

HapaJuleIbHOTO MPOEKTHPOBAHUS, CO3IaHUS BUPTYAIbHBIX KOHCTPYKTOPCKHUX OFOpPO

aBTOMATH3alUH IIPUHSITHUS PeIIeHUH, NHPOPMALMOHHON MOJICPKKH IIPUHSTHUS PULIIEHHS, aBTOMaTHU3aluy 0(OPMIICHUS
JIOKYMEHTOB

BapHaHTHOE MPOECKTUPOBAHNE U ONTHMHU3ANNS, yHH(DUKAINS IPOSKTHBIX PeIIeHui

Ha xakoii cranun npoextTupoBanus paccMatpuBaroTcsi anasmornyasie CAITP
a. MPEIPOEKTHOTO 00CIeIOBAHUS

b. TexHuueckoro 3agaHus

+ C. TEXHUYECKOTO MPEJIOKEHHS

d. ackm3HOTO TpOEKTa

[pencraBneHune xapakTepu3yercs

[ENEYCTPEMIICHHOCTHIO, IIEIOCTHOCTh U WICHUMOCTBIO, HEPAPXUIHUCTHIO, MHOTOACIIEKTHOCTBIO M Pa3BUTHEM
pas3zieneHueM CUCTEMBI Ha YacTH H MOCIESAYIOINM HX pa3AeibHBIM UCCIIEIOBAHIEM

OIHCAHUEM CHCTEMBbI, BBIOJHEHHOE B KAKOM-TO aCIeKTe

COBOKYITHOCTBIO YCTOYHMBBIX CBA3CH MEXKITy JIEMEHTaMH CHCTEMEI

I'pynna npusHakoB kadecTBa CAIIP kak 00bekTa IKCILTyaTaIiH

YYUTHIBAIOT KAYECTBO BBIMOJHEHHS OTACIbHON (BYHKIIMOHATLHOMN 331241

XapaKTepU3yeT ee MPHUCIOCOOICHHOCTh K M3MEHEHHSIM

XapaKTepU3yeT COCOOHOCTH CHCTEMBI K OJTHOBPEMEHHOMY BBITTOJTHEHUIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33184
oTpaxaet cBoiictBa CAIIP ¢ mo3uuuii pa3iMyHbIX COCTABISAIOLUINX OOIIEro Mmpolecca SKCIUTyaTaluu

I'pynna npusHaxoB kagectBa CAIIP kak 00BekTa IKCIUTyaTaIiH

XapaKTepu3yeT ee MPUCIOCOOICHHOCTh K H3MEHEHHSIM

oTpaxaeT cBoicTBa CAIIP ¢ mo3uiuii pa3nu4HbIX COCTABISIOMIMX OOILEro Mpolecca IKCIUTyaTaluu

XapaKkTepu3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BEIITOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATBHBIX 3371a4
YIUTBIBAIOT KQUECTBO BBIMOTHEHUS OTACIBHON (QyHKIMOHAIBHON 3a0a4n

Kakymu mapamerpamu orepupyeT IMPOSKTHPOBIIUK B TIPOLECCE MPOCKTHPOBAHHS
BBIXOJIHBIC

BHCIIIHUE

BHYTpPCHHHE

TEXHOJIOTUYECKHE

CAD cucTrembl pemaroT 3a1a4u
KOHCTPYKTOPCKOTO MPOCKTUPOBAHHS
TEXHOJIOTUIECKOTO TIPOSKTHPOBAHUS
YIIpaBIEeHUS] HHKEHEPHBIMU JaHHBIMHU
WH)KEHEPHBIX PacyeTOB

Ha cragun pabodero npoexra NpoBOAUTCS

W3TOTOBJICHUE, HaJlaJIKa U HCIbITAaHNE HecepuiHbIX KoMrioHeHTOB CAIIP

cozzaercst noapoOHast pabouast nokymenTaiys o CAIIP B 1ieioM 1 110 ee MUA"CUCTEM U KOMIOHEHTOB
pa3pabaThIBAaIOTCsl OKOHUYATEIbHBIE peneHus 1o co3nannto CAIIP, KoTopble COTIIacOBBIBAIOTCS U yTBEPXKIAIOTCS
ocymectsisercsa crada CAINP B mpOMBIIIICHHYIO SKCILTyaTaIHIO

B xakux maHHBIX HereoMeTpraHOTo Xapakrepa Tpedyror CAE cucteMsl
B OIUCAHUU CBOMCTB KaX10l IOBEPXHOCTHU AETalIU
B TabJIHILIaX JaHHBIX HHCTPYMEHTOB U MIPUCTIOCOOTEHUH




B Ta0IMIIaX pa3MepOB HOPMAJIM30BaHHBIX AeTaneil 1 COOPOUHBIX €IMHUI], BKIIO "4al0ybl BO3MOKHOCTH CO3/IaHUS COOCTBEHHBIX
OMOIMOTEK AIIEMEHTOB KOHCTPYKIIMU
B TaOnHIax GU3NKO-MEXaHHUSCKHX CBOHCTB MaTepHaIoB

Ha kakoii cTafnu MpoeKTUPOBAHUS Pa3padaThIBAIOTCS IIPUI0KEHHS IS PEICHUs (PYHKIIMOHANBHBIX H TEXHOJIOTHYECKUX 3a1a4
CAIIP u odopmiieHHE BCel TOKYMCHTAIMH

BBOJI B AKCILTyaTaIlio

CO3/]aHNE HECTAaHIAPTHBIX KOMIIOHEHTOB

TEXHHYECKOTO IIPOCKTa

pabodero mpoexra

Kakue cTaguu BBINONHAIOTCS HA STalle HAyYHO-UCCIEI0BATENbCKIX paboT
UCTIBITaHMS U BBO/J B AciiCTBUE

SCKM3HBIM U TEXHUYECKUHN TPOEKTHI

IPEANPOEKTHBIX UCCIIEN0BAHUN 1 TEXHUUECKOTO 3a0aHUs

cTaauu pabovero NpoeKTa, U3rOTOBICHHE, HalaaKa

Kommnekcusie CAITP

OpPHEHTHPOBAHBI Ha PUIIOKEHUSI, TI€ OCHOBHOI MPOLIEAYPO# IPOCSKTHPOBAHHUS SIBISICTCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH Pa3JINIHBIX MOICUCTEM

OpPHEHTHPOBAHHBIC HA MIPUJIOKCHHUS, B KOTOPBIX MPH CPABHUTEIBHO HECIIOKHBIX MATEMAaTHYCCKUX pacyerax rnepepadaTriBaeTcs
0O0IBIION 00BEM TaHHBIX

3TO ABTOHOMHO HCITOJIb3yeMbIE MTPOrPAMMHO-METOIMUECKIE KOMITICKCHI

[ToBbImenHne kauecTBa MPOSKTUPOBAHNS 00ECIIEINBACTCS 3a CUET

HapasuleIbHOTO MPOEKTHPOBAHUS, CO3IaHUS BUPTYaIbHBIX KOHCTPYKTOPCKHUX OFOpPO

aBTOMATH3alUH IIPUHSITHUS PeIIeHUH, MHPOPMALMOHHON MOJJIEPKKH IIPUHATHS PELICHHs], aBTOMaTHU3alUH 0(OPMIICHUS
JIOKYMEHTOB

CIEIHaTN3UPOBAHHEBIE paboune MecTa

BapHaHTHOE POCKTUPOBAHUE M ONTUMM3ALNS, YHUPUKALYS TPOCKTHBIX PEIICHUH

C0XKHbIE TEXHUYECKUE CUCTEMBI XapAKTEPU3YIOTCS CIEAYIOUIMMU KaueCTBAMU

COBOKYITHOCTb YCTOMUYUBBIX CBA3EH MEXKIy 371EMEHTaMU CUCTEMBL

paszeneHue CUCTEMBI Ha YaCTU M MOCJICYIOIINUM UX pa3JieiabHbIM UCCIIEN0BAHUEM

IeITI€yCTPEMIIEHHOCTBIO, IIETIOCTHOCTD M WICHIMOCTh, HePapXUIHICTIO, 0araToaCIIeKTHBHOCTE U Pa3BUTHEM
OIIMCaHKME CUCTEMBI, BBIIIOJIHEHHOE B KAKOM-TO aCIIEKTe

I'pymma mpu3HaKOB KadecTBa BHITOIHEHHUS OCHOBHBIX (yHKIHH CAITP

otpaxaeT cBoricTBa CAIIP ¢ mo3uImii pa3nu4HBIX COCTABILIONINX OOIIEro mporecca IKCILTyaTalluH

XapaKkTepu3yeT ee MPUCIOCOOICHHOCTD K H3MEHEHHSIM

XapaKTepU3yeT CIIOCOOHOCTH CHCTEMBI K OZTHOBPEMEHHOMY BBIITOJHEHNIO BCET'O MHOKECTBA (DyHKIIMOHAIBHBIX 3a/1a4
+ d. yUUTBIBaIOT Ka4eCTBO BEHITOJIHEHUS OTAENbHON (QYHKIIMOHAIBHOHN 3a1a9i

Ha cTapuy TeXHUYEeCKOTro MPOEKTa BBIMOIHICTCS

W3TrOTOBJICHHE, HAJIAKA U UCIIBITAHNE HEeCepUIHBIX KoMITOHEeHTOB CAITP

co3maercs noapooOHas padouas k gokymenTaryu no CAIIP B menom u 1o ee moJCuCcTeM U KOMIIOHEHTOB
ocymectsisiercs caada CAIIP B pOMBIIITIEHHYIO SKCIUTyaTalMIO

pa3pabaThIBAIOTCS OKOHYATENbHBIC pereHus 1o co3nanuio CAIIP, KoTopbie COrTacOBBIBAIOTCS M YTBEPKAAIOTCS

Kaxas n3 yka3zaHHBIX CHCTEM MpeqHa3HayeHa sl YIIPaBICHUS HHKCHEPHBIMU TaHHBIMHU
Beptukans

Kowmmac-menemxkep

Cosmos

SolidWorks

B kakux TaHHBIX HETEOMETPHYHOTO XapakTepa TpedyioT CAIIP crcteMsr

B TabIHIax pa3MepoB HOPMAJIH30BaHHBIX AeTalel 1 COOPOYHBIX €ANHHUII, BKIIOYas BO3MOKHOCTH CO3JJaHUS COOCTBEHHBIX
6UOITHOTEK DTIEMEHTOB KOHCTPYKLIUH

B TaOIHMIax (pU3UKO-MEXaHUIECKUX CBOHCTB MaTepHaoB

B Ta0JIMIaX JaHHBIX HHCTPYMEHTOB U IIPUCTIOCOOTIEHIH

B OIIMCAHUHU CBOMCTB Ka)k[101 MIOBEPXHOCTH J€TAIU

[Tpu ynpasieHr#r WH)XEHEPHBIMU JAHHBIMU

pacdeTbl Ha IPOYHOCTh

npoektupoBanus 3D Mojeneit u yepTexen n3aenus

IIPOEKTUPOBAHUS TEXHOJIOTUYECKUX IPOLIECCOB U YIIPABISAIOIIUX IPOrPaMM
YIIpaBJICHUS JOKYMEHTO000POTOM




CBOWCTBO CIIOXKHOM CHCTEMBI IIENEYCTPEMIICHHOCTD ONpeemseT

pas3IHyHbIE TPYIIIBI CBOKCTB CHCTEMBI

[IEJIOCTHOCTh 00pa30BaHUsI, COCTOSIIAS M3 CBI3aHHBIX ME&XTY COO0H JIIEMEHTOB

LEeNy, U1 KOTOPOH cO34aeTcsl cucTeMa

CIOCOOHOCTh U3MEHATh CBOU (YHKIHH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECChl Ha MPOTSKEHUU BCETo )KU3HEHHOTO LIUKIIA

Kaxoli u3 npeCcTaBIeHHBIX BAPUAHTOB HE SIBISIETCA Pa3HOBUIHOCTBIO CUCTEMHOIO MOAX0/1a K IPOEKTHPOBAHUS
CTPYKTYPHBIN OJXOJ

TEXHOJIOTUYECKUH MOIX0

00BEKTHO-OPUEHTHPOBAHHBIN TTOIX0

6I0YHO-HepapXUUECKUl TOIXO0T

B 4eMm cyrb npuHnMna pazsutus npu cospanuu CAIIP

obecrieunBaeT cOBMecTHOE (DyHKIMOHUpPOBaHHE cocTaBHBIX yacTed CAIIP u coxpaHseT OTKPHITYIO CHCTEMY B IIEJIOM

o0ecreunBaeT [eI0CTHOCTh CUCTEMBI X HePapXUIHOCTh IPOSKTUPOBAHUS OTJEIBHBIX €IEMEHTOB U BCEro 00bEKTa MPOEKTHPOBAHHUS
OpPHEHTHPYET Ha MPEHUMYIIECCTBEHHOE CO3IaHIe 1 UCTIOIh30BaHHE TUIIOBBIX U YHHU(UIMPOBaHHBIX d5eMeHToB CAITP

oOecrieunBaeT MOTOJTHEHUE, COBEPIICHCTBOBaHUE U OOHOBJIEHUE cocTaBHBIX Yacteii CAITP

Kakue mpuMUTHBBI OTHOCSTCS K IIPOCTHIM?

HOJIVIIMHYS, MYJIBTHIINHUS, MYJIBTUTEKCT, pa3Mep, BBIHOCKA, IOITYCK, IITPUXOBKA
TOYKa, OTPE3OK, KPYyr (OKPY)KHOCTH), IyTa, IpsMas, JIyd, HJUIHIIC, CIUIAIH, TEKCT.
pHUCYHKH, TpaduTH, TpaduKa

noJioca, urypa

Kakue npuMUTHBBEI OTHOCATCA K CIOXKHBIM?

TIOJIMIIMHUSL, MYJIBTHIINHUSL, MYJIBTUTEKCT, pa3Mep, BBIHOCKA, IOMYCK, INTPUXOBKA U T.1I.
TOYKA, OTPE30K, KPYyr (OKPYKHOCTD), Iyra, Npsimasi, Iy, SJIJIUIIC, CIUIaliH, TEKCT
PHUCYHKH, TpaduTH, TpaduKa

nojuoca, Gpurypa

Kakue mpuMATHBBI OTHOCATCS K PEIKHM?

TOYKa, OTPE30K, KPyr (OKPYKHOCTH), Iyra, IPsAMasi, Iyd, SJUTUIIC, CIUIAIH, TEKCT
MOJIAITHHUSL, MYJIBTUIHHUSI, MYJTbTHTEKCT, pa3Mep, BBIHOCKA, JIOMYCK, IITPUXOBKA U T.JI.
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

Uro takoe MynbTununus?

9TO CIIOKHBIN MPUMHUTHUB, COCTOSIINN U3 OJJHOTO MITH HECKOJIBKHAX CBA3aHHBIX MEXY COOO0M MPSIMOJIMHEHHBIX M AYTOBBIX CETMEHTOB
9TO 00BEKT, COCTOSAMINIA U3 MTyYKa JIOMaHBIX, APAIIEbHBIX APYT APYTY JTUHHMA.

KOJINYECTBO JIMHUH, BXOISIIUX B MYJAbTHIMHUIO, COCTABISET OT 2 110 16

3TO OECKOHEYHBIC B 00¢ CTOPOHBI JTMHUHU

9TO MHOKECTBO COE€JUHEHHBIX ITOJIOC

I'pynms! To4ek 310?

3TO HMEHOBaHHbIE HA0OPHI TOYEK, KOTOPHIE MOJKHO BRIOMPATh PH PEIaKTUPOBAHIH M BCTAaBKE, a TakKe P GOPMUPOBAHUN
MOBEPXHOCTEH 110 TOUKaM IPH MOJIETMPOBAHNH pebeda

9TO HE MIMEHOBAHHBIE TOUKH, KOTOPBIE MOXKHO BBEIOMPATh IIPH PEJaKTHPOBAHUM M BCTaBKe, a TaKkxke Mpu (GOPMUPOBaHUH
MOBEPXHOCTEH 110 TOUKaM IPH MOJIEINPOBAHNY pelbeda

3TO TOYKH, KOTOPBIE HEb3sI BRIOMPATH MPH PEIaKTUPOBAHNH U BCTaBKe, a TAKXKE P (OPMHUPOBAHUH IOBEPXHOCTEH 110 TOUKAM IIPH
MOJIETMPOBaHUH penbeda

9T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUYEK

UYro takoe amumnc?

9TO MPUMUTHB, SBIIAIOIIUNCS YaCThIO OKPYKHOCTH

3TO CJIOXKHBIN NPUMHUTHUB, COCTOSIINN U3 OJJHOTO WJIM HECKOJIBKHUX CBSI3aHHBIX MEX/y COOOH CerMEeHTOB

3TO TEOMETPHIECKOE MECTO TOUCK, CyMMa PACCTOSHU O KOTOPBIX OT IBYX (PMKCHPOBAHHBIX TOUEK (()OKYCOB) MOCTOSHHA
3TO cxKaTasi OKPYKHOCTh

Yro Takoe crutaiin?

3TO JIUHUS, KOTOPAst IPOXOUT Yepe3 3aJaHHbIC TOYKU M MOXKET yJOBIETBOPATH YCIOBUSIM KaCaHUS B HAUAJIbHOM, KOHEUHOH UTH
00enx TouKax

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMN U3 OJHOTO MM HECKOJIBKHMX CBS3aHHBIX MEXIy COOOH CErMEHTOB

3TO 0OBEKT, COCTOSIINN U3 ITydKa JJOMaHbIX, TApAIUIETBHBIX APYT IPYTY JTHHUN

9TO CJIOKHBIM MPUMHUTUB, COCTOSIIIUN U3 MHOKECTBA IJIABHBIX JIMHUN

Ha kaxkoii miatdopme paboraer Autodesk Land Desktop?
AutoCad
ADEM




ArchiCad
NanoCAD

Kaxkne pactpossre popmatsr nogaepxusaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, @opmarsr ¢aiinos BIL/BIP/BSQ

Yro HaA3BIBAIOT AaBTOMAaTHU3UPOBAHHBIM HpOCKTI/IpOBaHI/ICM?

TMPpOoNIeCC MPOCKTUPOBAHUSA OCYIIECTBIIACTCA YCIIOBEKOM

MPOEKTUPOBAHHUE, TP KOTOPOM MPOUCXOIUT B3aUMO/ICHCTBUE YEIOBEKA U IBM.

MPOEKTUPOBAHHUE, TP KOTOPOM BCE MPe0Opa30BaHus OMUCAHUN 00BEKTA 1 aropUT™Ma ero GyHKIHOHUPOBAHHS OCYIIECTBISIETCS
0e3 yJacTus 4enoBeKa

-IIPOEKTHPOBAHUE, IPH KOTOPOM BCe MPe0OPa30BaHHs ONMUCAHIH 00BEKTa U AITOPUTMA €r0 (PyHKIIMOHUPOBAHUS OCYIIECTBISIETCS
JICTAHIIHOHHO

Uro Takoe CTpyKTypHas JIUHUS?

JIMHUSL, KOTOpast UCTIONb3YETCs IS 3aJaHUsI TOUEK TPacChl

JIMHUS TPUAHTYISALUI

JIMHUSA, KOTOPask UCIOJIb3YeTCs KaK pPa3JelsIoIias 3JIEMEHTHI [IOBEPXHOCTH
JIMHUS PABHBIX BBICOT

Uro Takoe ycrmoBHast oTMeTkKa?

OTMETKa TOYKHU HaJl ypoBHeM bantuiickoro Mmops
a0COJIFOTHAS BBICOTA TOYKH

MPOMU3BOJIbHASI OTMETKA 0230BOM TOUKH
CYIIECTBYIOIIAsA OTMETKA TOYKH

UYro Takoe oceBast TUHU?

JIMHUS, HAallPaBJIEHHAas! BOJb OCH X
6a3oBast IPOJOTBbHAS JTHHUS TPACCHI
HOTIEPEYHas JINHUS TPACCHI

JIMHHUS, HAIIPABJICHHAas BJIOJIb OCH Y

5.4. MeToauka oLleHKH OCBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

Kputeprnu oneHuBaHUs OTBETA Ha SK3aMEHE

Or1eHKa «OTIIMYHOY BBICTABIISETCS, KOTAA 00yJarOIHiCS AEMOHCTPHPYET CHCTEMHBIE TEOPETHIECKHE 3HAHNS, BIIaIeeT
TEepPMHHOJIOTHEH, IeflaeT apryMEeHTUPOBAHHBIE BBIBOBI M 0000LIEHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBAaCT CBOOOTHOE BIaCHHE
MOHOJIOTHYECKOH PEUbI0 M CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOII0» BEICTABILAETCS, KOT1a 00yJaIoIIMiics IEeMOHCTPUPYET IIPOYHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BBIBOABI H 0000ICHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeJIacT HECYIECTBEHHEIC
OILIMOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO MIH IIPU HE3HAYUTENBHOM KOPPEKIUHU MIPENOoAaBaTeNeM.

OueHKa «yIOBIETBOPUTEIHHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerlTyOOKHe TeOpeTHIeCcKUe 3HaHUs, IPOSIBISIET c1abo
copMupOBaHHBIC HABBIKM aHAIIN3a SBICHUI U IIPOIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apIyMEHTHPOBAHHbIEC BEIBOBI 1
HIPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOYHO CBOOOAHOE BIIaICHHE TEPMUHOIOTHEN, TOTHYHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHM, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO NPH KOPPEKLUH TIPEHOAaBaATEIEM.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/Ia 00YJAIOIINIiCS JEMOHCTPHPYET He3HAHHIE TEOPETHUECKAX OCHOB TIPEeMeTa,
HE yMeeT JeNaTh apryMEHTHPOBAHHbIE BRIBOBI U IIPUBOIUTH IPUMEPHI, HE BIaJeeT TEPMHUHOIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TOCIE0BATENbHOCTBIO U3II0KEHUS, AENAeT OUIMOKH, KOTOPbIe HE MOXKET UCIIPABUTh AaXKe NP KOPPEKLIUH
IpernojaBaTeNeM.

[IpoxoskneHne KOHTPOIEHOTO MEPOTIPHUATHS TI0 cjade SK3aMeHa CYMTAETCS BBIITOJHEHHBIM YCIICIITHO, €CTIH IIPH €r0 OIICHHBAaHUH
MOJy4YeHa OLIEHKA He HUXKE «YHIOBICTBOPHTEIHHO.

ITpu noBeneHny 3k3amMeHa B (pOpME KOMIBIOTEPHOTO TECTHPOBAHHMS KPUTEPUSIMHU OLICHKH SIBIISIOTCS:

«OTIIHIHOY: TIosydeHue ot 70 1o 100 % 0ayuIoB 1Mo TECTY NMPH BHIMOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMs

«XOpoIIoy: moydeHue ot 51 10 69 % 6amIoB Mo TECTy NPH BHIIIOJHEHHH TECTA 32 PETTIAMEHTHPOBAHHOE BPEMs
«yIOBIETBOPUTENBbHOY: omydeHue oT 31 10 50 % 6aiioB Mo TecTy IpH BEIIOTHEHUU TECTa 32 PErTaMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPHUTENBHOY: MOTydeHne Huke 30 % 0ansoB 1o TeCTy NPH BBIIOIHEHUH TECTA 33 PEMIAMEHTHPOBAHHOE BPEMS

6. YHAEBHO-METOAUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec

JI1.1 |Hopenkos W.II. OCHOBBI aBTOMaTU3UPOBAHHOTO Mocksa: MI'TY um. H.D.baymana, 2002,
MPOEKTHPOBAHUS




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.2 [ JIeBuukuit A.A. IIpoexTupoBanue Kpacuospck : Cubupckuii denepansHbli
MUKpocucTeM. [IporpammHbie yHUuBepcureT, 2010,
cpenctBa obecrieueHust CAIIP: http://biblioclub.ru/index.php?
y4eOHOe TTocobue page=book&id=229317
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 | N.B. KpeicoBa, M.H. | OcuHoBbl CAITP OMCKHii ToCy1apCTBEHHbIH TEXHUUECKHHA
Opunen, T.M. yHuBepcureT. — OMck : M3naTenscTBo
Msicoenona, J1.C. OmITY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI12.2 | Kucens H.H. OCHOBBI KOMITBIOTEPHOTO Taranpor : U3parensctBo KOxxHOTO
npoektupoanus POC CAIIP (dbenepanpHOTO YHUBepCuTeTa, 2016,
CBY http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 | T'aBpusior C.B. MeTobl aHaIM3a JIOTHYECKUX Mocksa : PUIL "Texnochepa”, 2011,
koppensmii ast CAITP http://biblioclub.ru/index.php?
udpossrx KMOIT CBUC page=book&id=135400
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH « AHTEpHET»
31 |[LMS MOODLE | http://moodle-nf.misis.ru/

6.3 Ilepeuenb MPOrpaMMHOro odecnevdeHust

II.1 Solidworks Education Edition

I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.3 Microsoft Teams

14 |MATLAB & Simulink

1.5 | Micro-Cap 10 Evaluation

1.6 | Mathcad 14.0 University Classroom Perpetual

I1.7 |SimInTech

I1.8 |Scilab

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

N.1 |http://window.edu.ru/window/catalog - ennHO€ OKHO JOCTymna K 00pa3oBaTeIbHBIM pecypcam;

N.2 |http://matlab.exponenta.ru/ - moapoOHBIE aBTOPCKUE PyKOBOACTBA o mpoaykram MathWork

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Hasuauenune OcHarexnne
139 VYuebnas mabopartopus (xommbioTepHBIH | KoMmmekr — yueGHOI  mebemnm Ha 24 wMecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqatomuxcsi, 12 CTamMOHApHBIX KOMIIBIOTEPOB  JUIA
JMIIOMHOTO HNPOEKTUPOBaHUs, | OOyJarommxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JUIs

CaMOCTOSTENEHON paboTh O0ydaromuxcss | mpernojasatens (Bce ¢ BBIXOAOM B HHTEPHET), NPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTop, MOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC
Yuusepcurera MUCHC 4yepe3 nuuHbBIA KaOMHET Ha
miargopme LMS Canvas u Moodle, numeH3nOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomnecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAYAUTOPHAS. AyTUTOpHAS
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpemnoaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMCesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJCTBE MPETOaBaTels, HO 6€3 ero HemoCpeACcTBEHHOTO ydacTus. CaMmocTosITenbHas padboTa,He
IpeIyCMOTPEHHas IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPBIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJiepikaHne, OCYIIECTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEaIN3alii COOCTBEHHBIX YUeOHBIX M HaydHBIX HHTepecoB. s Gonee a3 pekTruBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONM pabOTHI IO AUCIUIUIHHE NTPENOoAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommUMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COMEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINH XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WM IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTENBbHOM pabOoThI
OCYIIECTBIISCTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yueOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,
71a00paTOPHBIX 3aHATHSIX.







