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1. HEJIX OCBOEHUSA

1.1 | Lens n3ydeHus y4eOHOIN TUCIIUIUINHEI — IPHOOpETeHNE 00yJaroNMMIUCS HABBIKOB pacdyeTa, MOACIHPOBAHUS U aHAIN3a
INMEKTPUUECKUX CXEM H3MEPHUTENbHOMN, HH()OPMAMOHHON 1 MpeoOpa3oBaTeIbHON TEXHUKU C IOMOILBIO CPEJICTB
IIEPCOHAIILHOIO KOMIIBIOTEPA.

1.2 | 3a1aun AUCUMILIMHBL: U3yYCHHE MOJIeTIel KOMIIOHEHTOB JJIEKTPOHHOM annapaTypsl M JaTYNKOB HEAIEKTPUUECKUX
BEJIMYHH, U3yUCHHE TPOTPAMMHBIX CPEACTB, IIpeHA3HAYCHHBIX JJIsI aBTOMAaTH3HPOBAHHOTO MPOSKTUPOBAHUS YCTPOHCTB
JNIEKTPOHUKH, N3YIEHUE OCHOBHBIX PEKHMMOB KOMIIBIOTCPHOTO aHATH3a JICKTPUICCKUX CXEM H3MEPUTEIHHOM,
“HGOPMALIMOHHON U TPeoOpa3oBaTeIbHON TEXHUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

biok OII: b1.B.JIB.03

. BaHMSA K NPeIBAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpebdoBa eIBa e 0l MOATOTOBKE 00yYaI0IIeroc

2.1.1 | DHepreTnyecKuid MEHEHKMEHT

2.1.2 | DnekTpuYecKue MalluHbI

2.1.3 | Teopus 3meKTpONpUBOIA

2.1.4 |Ludposas u aHaNIOroBast HMEKTPOHUKA

2.1.5 | VYueOHas mpakTHKa

2.2 JucmnianHbl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOEHUE JAHHOM TUCHUNIUHBI (MOXYJIf) HEOGX0IUMO KaK
npeaecTByoiee:

2.2.1 |IloaroToBka K mpoleaype 3alIUTHI U 3aIUTA BBITYCKHOW KBATN(HUKAIIIOHHON pabOTHI

2.2.2  |IIpepnuruioMHas NpaKkTUKa

2.2.3 |IIpoMbllITIEHHBIE CETH

2.2.4 |IIporpamMHOe obecrieueHHE KOHTPOIIIEPOB

2.2.5 ABTOMaTPISPIpOBaHHLIﬁ OJICKTPOIIPUBO TUIIOBLIX IIPOU3BOACTBCHHBIX MCXaHU3MOB

2.2.6 | ABTOMaTU3UPOBAHHBIN AJIEKTPOIPUBOJ B TEXHOJIOTHSIX

2.2.7 | ABromMaTH3aIus TEXHOJIOTUYECKUX MTPOLIECCOB

2.2.8 | ABromaTHu3anusi METALTYPrUYECKOTO MPOU3BOJICTBA

3. PE3YJIbTATHI OBYYEHMUA 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSAMH

IK-2: Cnocoben MPOEKTUPOBATH CUCTEMBbI JJIEKTPONPUBOAA H ABTOMATU3MPOBAHHBIEC CHUCTEMBI YIIPABJICHUS C
HCIIOJb30BAHUEM ].lH(l)pOBle TEeXHOJIOTHI

3HaTh:

[IK-2-31 hopmsl mpeacTaBICHUS U HOPAIOK 3aJaHUS MOJIeJIei aKTUBHBIX U TACCHBHBIX KOMIIOHEHTOB

[T1K-2-32 ocHOBHBIE 3TaITbI pelICHUA 3a4a4 IPOCKTUPOBAHUA C UCITOJIb30BAHUCM I/IH(I)OpMaI.II/IOHHLIX TEXHOJIOTHUI

ITIK-3: Cnoco0eH 3KCIIIyaTHPOBATD 3JIeKTPOMeXaHMYeCKHe CHCTeMbl U ABTOMATH3HPOBAHHbIE CUCTEMbI YIIPABJICHUSI
3J1eKTPONPHUBO/IOB

3HaThb:

IT1K-3-31 oCHOBHEIC Tarnbl pelICHUA 3aga4 NPOCKTUPOBAHUA C UCITOJIb30BAHUCM I/IHq)OpMaI_[I/IOHHBIX TEXHOJIOTHUH

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI 3J1eKTPOIIPHUBO/AA U AaBTOMATU3MPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCIO0JIb30BaHNeM LM POBBIX TeXHOI0THii

YMmerh:

TIK-2-V1 3apaBaTh napaMeTpbl KOMIIOHEHTOB IIPU MOJEIUPOBAHUHU, COIIOCTABIIASA UX CO CIIPABOYHBIMU JaHHBIMU

TIK-2-Y2 paboTaTh B cucTeMe aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS

IIK-3: CniocodeH 3KCNIyaTHPOBATh YJIEKTPOMEXaHUYECKHEe CUCTEMbI H ABTOMATH3MPOBAHHBIE CHCTEMBI YIIPABJIECHUS
3J1eKTPONPHUBOI0B

Ymers:

ITK-3-Y1 paboTaTh B CHCTEME aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS;
3a/1aBaTh MapaMeTphl KOMIIOHEHTOB ITPH MOJICIIMPOBAHIH, COTIOCTABIISS HX CO CIIPABOYHBIMHU TaHHBIMH

IIK-2: Cnoco0eH NpoeKTHPOBATh CHCTEMBbI 3J1eKTPONPUBO/AA U ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJICHHS C
HCIO/Ib30BaHUeM HH(POBLIX TEXHOJIOTHIA

Baanern:




[IK-2-B1 0CHOBHBIMHU MOHATHSIMHU CUCTEM aBTOMATU3MPOBAHHOTO MIPOSKTHPOBAHUS

[1K-2-B2 HaBblkamMu aHaIM3a IEKTPOHHBIX CXEM

ITIK-3: Cnoco0eH 3KCIIyaTHPOBATD 3JIeKTPOMeXaHMYeCKHe CHCTeMbl M ABTOMATH3HPOBAHHbIE CUCTEMBbI YIIPABJICHUSI

JIEKTPONPUBOI0B

Baanern:

[TK-3-B1 ocHOBHBIMU NOHSATUSMHU CUCTEM aBTOMATH3UPOBAHHOTO ITPOEKTUPOBAHNUS;

HaBbIKaMU aHAJIN3a SJICKTPOHHBIX CXEM

4. CTPYKTYPA U COJEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Bpinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypchbl padoThI
Pazgen 1. OcHoBHBIC
ceenenus o CAIIP
1.1 Ocnognblie nousitust CAITP. 4 4 TIK-3-31 IIK-3- JI1.1J12.1 KM1 P1
Cocras u ctpykrypa CAIIP. Y1 IIK-3-B1 21
OcCHOBHBIE ONpeIeTICHUS TIK-2-31 IIK-2-
mpouecca IPOeKTUPOBAHUS. 32 TIK-2-V1
Craauu ¥ dTarbl T1IK-2-Y2 T1K-2
npoexkTupoBanus. Lemu u -B1 IIK-2-B2
3anaun CAIIP. [Tonxoas! k
MIPOEKTUPOBAHUIO HA OCHOBE
KOMIIbIOTEPHBIX TEXHOJOTHH.
Monenuposanue B CAIIP.
Knaccuduxanums
CAD\CAM\CAE-cucrem.
O0nacTn IpUMEHEHHS
COBpPEMEHHBIX
CAD\CAM\CAE-cucrem.
OO0mwe cBeneHus 00
unterpamun CAD- u CAE-
cucrem. CAD-
OPUEHTHUPOBAHBIN MOIXO.
CAE-opueHTHpOBaHbli
noxaxon. CAD\CAE-
OpPUEHTHUPOBAHBIN
noaxox. /Jlex/
1.2 Uzyyenune nporpamm 4 6 [TK-3-31 T1K-3- J.1 KM1 P1
ANSYS,COSMOSWorks, V1 IK-3-B1 21
MATLAB u np. /Tlp/ TIK-2-31 TIK-2-
32 TIK-2-V1
[K-2-Y2 [IK-2
-B1 IIK-2-B2
1.3 MoaennpoBaHue 3JIEMEHTOB 4 30 TIK-3-31 IIK-3- JI1.1J12.2 KM1 P1
MHUKPOCXEMHOM TEXHUKH. V1T1IK-3-B1 21
[MoBenenueckue monenu. /Cp/ [TK-2-31 I1K-2-
32 TIK-2-V1
[IK-2-Y2 [IK-2
-B1 I1K-2-B2

Paznen 2. TexHosornu
NMPOEeKTUPOBAHMS
JJIEKTPOHHBIX
KOMIIOHEHTOB




2.1

Texuonoruu PDM u CALS. 4 2 TIK-3-31 IIK-3- JI1.1 KM1 P1
Cucremsl Mathematica, V1IIK-3-B1 JI1.2J12.2

Maple, Mathcad, MATLAB. I1K-2-31 IIK-2- JI2.3

CucreMsl HHKEHEPHOTO 32 TIK-2-V1 €

aHalu3a 1 pacyeToB. [K-2-Y2 [IK-2

OCHOBHBIE METO/TbI -B1 I1K-2-B2

WH)XEHEPHBIX PacueTOB.
MeToa KOHEUHBIX DJIEMEHTOB.
CAIIP snieKTpu4ecKux u
AJIEKTPOHHBIX YCTPOMCTB.
CAIIP npoexTupoBaHUL
ANEKTPUUCCKUX CXEM H
yeprexeir. CAIIP
MPOSKTHUPOBAHUS TIEYATHBIX
mtat. CAIIP temioBoro
ananusza. CAIIP

TEXHOJIOTHYECKOM
MOJITOTOBKY MPOU3BOJICTBA
ANIEKTPOHHBIX
yCTpoHcTB. /JIex/
2.2 CAIIP snekTpudeckux u 4 6 ITK-3-31 I1K-3- JI1.1 KM1 P1
3IEKTPOHHBIX YCTPOMCTB. V1 IIK-3-B1 JI1.2J12.2
CAIIP mpoeKkTHpOBaHuUs TIK-2-31 I1K-2- 2.3
ANEKTPUUYECKHUX CXEM U 32 [IK-2-VY1 21
ueptexeit. CAITP TIK-2-V2 [IK-2
NIPOEKTUPOBAHHUS IIEYATHBIX -B1 I[1K-2-B2
miar. /Tp/
2.3 PazpaboTka snexTpuueckux 4 74 [TK-3-31 T1K-3- J.1 KM1 P1
CX€M, TOTIOJIOTHYECKUX V1 IIK-3-B1 JI1.2J12.2
geprexeil. Coznanue [K-2-31 IIK-2- J2.3
TBEPAOTEIbHBIX MOJEIIEH. 32 [IK-2-VY1 21
CpaBHuTENbHAS TIK-2-Y2 [IK-2
xapakrepuctuka CAE- -B1 I1K-2-B2
MaKeTOB
(ANSYS,COSMOSWorks,
MATLAB u np.) /Cp/
2.4 [TonaroroBka u coaga 4 4 ITK-3-31 I1K-3- KM1
3ayeTa /3au€rCOn/ V1 IK-3-B1 21
[TK-2-31 TIK-2-
32 TIK-2-V1
[K-2-Y2 [IK-2
-B1 IIK-2-B2
Pasgen 3. [loaroroska k
KOHTPOJIbHBIM
MepONpUsITHUSM U
BBINOJIHSIEMBIM padoTam
3.1 O0beM JacoB 4 9 TIK-3-31 IIK-3- J1.1 KM1
CaMOCTOSTEIbHOM PabOThI HA V1 IIK-3-B1 JI1.2J12.1
noarotoBky k KM /Cp/ [TK-2-31 I1K-2- JI2.2 J12.3
32 TIK-2-V1 21
[IK-2-Y2 [IK-2
-B1 ITK-2-B2
32 O0BeM YacoB 4 9 [TK-3-31 I1K-3- JI1.1 P1
CaMOCTOSITEIbHOM PabOTHI HA V1I1IK-3-Bl JI1.2J12.1
noAroToBky kK BP /Cp/ TIK-2-31 TIK-2- | JI2.2 JI2.3
32 TIK-2-V1 21
[K-2-Y2 [IK-2
-B1 IIK-2-B2
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KontposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JAJs
CaMOCTOSITE/ILHOM NMOATOTOBKH
Kon KontponbsHoe Iposepsembie
KM MepoTpHsTHE HHIIKATOPBL Bompock! 11 oAroTOBKH
KOMIIETeHLIUH




KM1 IK-2-31;I1K-2-

32;11K-3-31

3a4er ¢ OLeHKON

Bonpocs! k 3auety

1) OcHognblie nonsitust CAITP.

2) Cocras u crpykrypa CAIIP.

3) OCHOBHBIE OIpeAEICHNUS IPoIiecca MPOSKTUPOBAHHS.

4) Craauu ¥ dTanbl NPOEKTUPOBAHUSL.

5) Henu u 3anaun CAITP.

6) INoaxomp! K MPOEKTHPOBAHUIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTH.

7) Monenuposanue B CAIIP.

8) Kiraccuduxanms CAD\CAM\CAE-cuctem.

9) O6nactu npumeneHus copeMeHHbIXx CAD\CAM\CAE-
CHUCTEM.

10) Oo6mue ceenenus 06 uaterpauuu CAD- u CAE-cuctem.
11) CAD-opueHTHpOBaHbIN IOAXO.

12) CAE-opueHTHpOBaHBIi MOAX0/.

13) CAD\CAE-opueHTHpOBaHbIN MOAXO/.

14) Texnonoruu PDM u CALS.

15) Cucremsl Mathematica, Maple, Mathcad, MATLAB.

16) CucTeMbl HHKEHEPHOTO aHalIN3a U pacyeToB.

17) OCHOBHBIE METO/IbI HHKEHEPHBIX PACUETOB.

18) Merton koHeuHbIX 51eMeHTOB. CAIIP snexTpudeckux u
JJIEKTPOHHBIX YCTPOMCTB.

19) CAIIP npoekTupoBaHus 3JEKTPUIECKUX CXEM U YePTEKEH.
20) CAIIP npoekTHpoBaHus EYaTHBIX ILIAT.

21) CAIIP TemnoBoro aHaiusa.

22) CAIIP TexHOJIOTHYECKON MOATOTOBKU MPOU3BOICTBA

JNIEKTPOHHBIX YCTPONCTB.

5.2. Ilepeuens padoT, BbinoHsIeMbIX 110 AucuumnHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Hasparue ITpoBepsiemble
paBoTHL paBoTHI HHIUKATOPbL Conepxanue paboThI
KOMIIETEHLIUI
P1 KonTponbHas IK-2-32;I1K-2- Tema KOHTpONBHOH paboTs! "IIpoeKTHPOBaHKE ITEKTPOHHOTO OiIoKa".
pabota VI;IIK-2-Y2;I1K-2- | PacuetHas yacts KP BKiIOUaeT B ce0st pa3paboTKy CiieIyIOIX

BL;IIK-2-B2;I1K-3-
VI;IIK-3-B1

pa3znenos.
1) Omrcanue »IeKTPOHHOTO OJI0Ka

2) Pa3paboTka CTpyKTypHOH CXeMBI OJIOKA

3) MopenupoBaHue pabOThI AIEKTPOHHOTO OJIOKa

5.3. OueHo4HbIe MAaTEPHAJIBI, HCTIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

KOMHBIOTepHOG TECTUPOBAHUC 110 pasacjiaM AUCIHHUIIIIMHBI

Kaxk pacmugpoBsiBaetcs abopesuarypa CAIIP?
CHCTEMa aBTOMAaTH3UPOBAHHUS IIPOESKTOPOB
CHCTEMBI aBTOMATH3HPOBAaHHOTO ITPOCKTHPOBAHUS
CHCTeMa aBTOMAaTHIECKOTO IIOCTPOCHHUE pebeda
CHCTEMa aBTOMAaTHYECKOTO IPOSKTHPOBAHMS

CAIIP st0

ABTOMATU3MPOBAaHHAA CUCTEMA YIIPABJICHHUS ITPOU3BOACTBOM
ABTOMATU3UpPOBaHHAA CUCTEMA YIIPABJIICHUA IPECANIPUATUEM

ABTOMATU3UPOBAHHAA CUCTEMA YIIPABJICHUA TCXHOJIOTMYCCKUM O60pyIIOBaHI/IeM
OPraHnu3aluOHHO-TEXHUYCCKASA CUCTEMA, B3ANMOCBA3aHHAsA C IMMOAPA3ACTICHUIMU HpOCKTHOI}'I oprann3anuun

Ha sTane TeXHOJIOrHYECKOH IMOArOTOBKH MMPOU3BOACTBA PCIIAIOTCA CICAYIOIINEC 3ala9n

UH)XEHEPHBIE pacueTsl U poektupoBanue 3D mozneneit

IIPOCKTUPOBAHUS TEXHOIOTUYECKUX IIPOLECCOB IIPOCKTUPOBAHKS YNPABIIIOMIMX IIPOIPAMM U TEXHOJIOTHYECKOM OCHACTKHU

npoekTrpoBaHus 3D mMojesneit u yepTexei nu3nenus

KOHCTPYHUPOBAHUSA I/IS,Z[CJII/Iﬁ n pa3pa60TKa YHOpaBJIAIOIINX [IPOTrpaMm

Camas nonynsipuas B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

UYro Takoe MPOEKTHPOBAHUE?

OTO MPOLECC CO3JaHUs OIMMCAHU, H606XO,I[I/IMOFO JJI TOCTPOCHUA B 3a/IaHHBIX YCJIIOBUSX CIIC HE CYHICCTBYIOLIETO 00BeKTa




3TO TOTOBBII MaTepual, KOTOPbI HEOOXOIUM ATl IOCTPOSHHS B 3aJaHHBIX YCIIOBUSAX €IIle He CYIIECTBYIONMIETO 00BEKTa
COBOKYITHOCTb IIPOEKTHBIX JIOKYMEHTOB B COOTBETCTBHUHU C YCTaHOBJICHHBIM IIEPEUYHEM, B KOTOPOM IIPEJCTABIICH PE3YJIbTAT
IIPOEKTUPOBAHUS

MPOLIECC OMUCAHUS OIPEICICHHOTO 00BEKTa

Kakue rpadudeckre NpuMHUTHBBI UCTIONB3YIOTCS B AutoCAD?

TOYKA, OTPE30K, OKPYKHOCTB, TyTa, TEKCT, ONMINHHS

TOYKa, MOJIMIUHUS, TOJUTOH, OKPY>KHOCTh

TOYKA, JINHHUS, JOMaHAasl JIMHHS, IOJIUTOH, TOJWINHAS, OKPYKHOCTB, AyTa, TeKCT
Kpugas besse, Oeta-cruraitn

Jly1s 4ero ciy>KUT MpUKIagHOE MporpaMMHOe obecrieueHue?
TUTAHUPOBAHUS ¥ OPraHU3alMK BBIYUCINTEIBHOIO ponecca B 9BM
peanu3aIys AITOPHTMOB YIIPaBICHHUS 00BEKTOM

TUIAHUPOBAHUS U OPTaHU3AI[IH aJTOPUTMOB yIPaBICHUS 00BEKTOM

ToxnecTBeHHAs AEKOMITO3HIIMS 3TO ONEPanys, B pe3yIbTaTe KOTOPOIi. ..
nro0ast cucTeMa IpeBpalacTcs B caMmy ceds

CpEJ/ICTBa IEKOMIO3UIIUH TOXK/IECTBEHHBI

CHCTEMa TOXK/IECTBCHHA

Pacunenennas cucrema — 3T0. ..

cUCTEMa, JIUISl KOTOPOH CYIIECTBYIOT CPEACTBA MPOrPAMMHUPOBAHUS
cUCTeMa, pa3JesIeHHas Ha MOJICUCTEMBI

CUCTEMa, JIJIsl KOTOPOH CYIIECTBYIOT CPEeACTBA JEKOMIIO3UIIMU

YT0 noHMMaeTcs 1oJ] NPOrpaMMHBIM oOecrieueHueM?

COOTBETCTBYIOIMNM 00pa3oM OpraHM30BaHHEIH HA0Op MPOTrpaMM M JaHHBIX
Ha0Op CHenuaIbHbIX IporpamMm At pabotsr CAIIP

Habop CHEeUHATBHBIX TPOrPAMM JUIS MOJEIUPOBAHUS

[TapannenbHast KOPPEKIUSA CUCTEMBI YIIPABICHUS TO3BOJISET. ..
o0ecnevnTh BBEIEHUE HHTETPAJIOB U MPOU3BOIHBIX OT CUTHAJIOB OIIMOKH
OCYILECTBUTH UHTETPAJIbHBIC 3aKOHBI PETyJIUPOBAHUS

ckoppektupoBath AUX cuctembl

MoaynbHOCTb CTPYKTYPBI COCTOUT

B IIOCTPOCHHUU MOAYJIEH 110 HEPAPXUU

Ha NPUHIUIIE BIOXKEHHOCTU C BEPTUKAIBHBIM YIIPAaBICHUEM

B pa30ueHUN NPOrpaMMHOTI0 MacCHUBa Ha MOJYJIH 1O (DYHKI[HOHATBHOMY TIPH3HAKY

UTo noHMMAIOT MOJT CUHTE30M CTPYKTYphl ACY?

MPOLIECC UCCIE0BAHMUS, ONIPE A0 MecTO 3P (HEeKTUBHOTO TeMEHTa, KaK B (PU3NIECKOM, TaK U TEXHUIECKOM CMBICTIE
nporiecc nepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBS3€H 3JIEMEHTOB 110 33JaHHBIM KpUTepHsM U a3 dekruBHOcTH ACY B LIesioM
MPOIIECC PeaTn3aliy MPOIeIyp U MPOrPaMMHBIX KOMIUIEKCOB U paboTel ACY

PESyHLTaTLI UMHUTAIITMOHHOI'O MOJACIIUMPOBAHUAL. . .

HOCAT CHy‘Iai’IHLIfI XapakKTep, OTpaXaroT JIMIIb Cnyqaﬁm,le COYCTaHUA ﬂeﬁCTByIOLHHX (baKTOpOB, CKJIaABIBAOIINXCA B IPOLECCE
MOJCITNPOBAHUA

SABJIAKOTCA HCTOYHBIMU U Tpe6y10T TIIATCJIBHOI'O aHAJIU3a

ABJIAKOTCA UICTOYHUKOM I/IH(I)OpMaLII/II/I IJI IOCTPOCHUSA pe€aJIbHOI'O 00BbeKTa

CTpyKTypHOE HOApPAa3AEICHHE CUCTEM OCYIIECTBIACTCS. . .
0 MPaBHJIaM MOJICIUPOBAHUS

1O NTpaBHJIaM pa3OonueHus

TIO TIpaBHJIaM KJlacCH(pUKaIn

Kakumu MoryT OBITh CpeJICTBA IEKOMITO3UIIUU?
AMHUTALHOHHBIMHU

MaTepUATLHBIMU U a0CTPaKTHBIMU

peaabHBIMU U HepeaIbHBIMU

Kax €€ MHOI' A HAa3bIBAIOT UMUTAITMOHHOC MOI[eHI/IpOBaHI/Ie?
METOAOM pE€aJIbHOTO MOACINPOBAHUA

METOJOM MAIIMHHOI'O 3KCIICPUMEHTA

METOAOM CTAaTUCTHYICCKOIO MOJACINPOBAHUA

UeMy npH MPOEKTUPOBAHUM CUCTEM YIpaBlIeHH yieseTcs 00abII0e BHUMaHHe?




COTPSDKEHUIO YyBCTBUTEIBFHOTO DJIEMEHTA CUCTEMBI C €€ BRIYMCIUTEIHHBIMH CPEICTBAMU
OBICTPOJICHCTBHIO U HAJIC)KHOCTH
MaccorabapuTHBIM TIOKa3aTeJIsIM U MOIITHOCTH

3a cyeT 4ero A0oCTUraeTcs mo1o0ue GU3MIECKOro peasbHOro SBICHUS U MOJIeIn?
3a CYET COOTBETCTBUS (PU3MUCCKOTO PEATLHOTO SIBICHUS M MOJICITH

3a CYeT PaBEHCTBA 3HAYCHHUN KPUTEPHEB MOJOOHOCTH

3a CUeT paBEHCTBA IKCIIEPUMEHTAIBHBIX TaHHBIX C TEOPETUUECKUMU MOJA00OHBIMU

Jly1 4ero npou3BOANUTCS KOPPEKLIUS CUCTEMBI YIIPABICHUA?

JuIs oOecrieueHNs 3aJaHHBIX [TOKa3aTeIe KauecTBa IMpolecca yIpaBIeHUs]
JUI yBEJIMYEHUS IPOU3BOJAUTEIILHOCTH CUCTEMBL

JUISL yTIPABICHUSI OOBEKTOM I10 OIPE/ICIIEHHOMY 3aKOHY

UYro ocyImecTBIsSEeTCS HA 3Talle HHTEPIPETAI[HU Pe3yIbTaTOB?
HPOLECcC UMUTALMY C NTOTyYCHUEM HEOOXOANMBIX JaHHBIX
MpakTHYeCcKOe MPUMEHEHHE MOJICITH U Pe3yIbTaTOB MOICITUPOBAHIS
MOCTPOCHHE BBIBOJIOB 10 JAHHBIM, ITOJyICHHBIM ITyTEM UMHTAIUI

U3 4ero cocTouT NporpaMMHOE 00€CIIeYeHIE CUCTEM YIIPaBICHUS?
W3 CHCTEMHOTO U IIPUKIIATHOTO IPOTPaMMHOTO 00eCTIeIeHUS

U3 CUCTEMHOT'0 ¥ HH()OPMALMOHHOTO IIPOrPaMMHOT0 00eceueHHs
U3 MaTeMaTHYECKOTO ¥ NPHKIIAIHOTO IPOrpaMMHOr0 obecrieueHus

Ha uyeM ocHOBaHO IpoleIypHOE IPOrPaMMHUPOBAHUE?

Ha MPUMEHEHHH YHHBEPCAIbHBIX MOAyNeil

Ha NIPUMEHEHHUHN YHU(PUIINPOBAHHBIX IIPOLEAYP

Ha MPUMEHEHNH YHU(DUIIMPOBAHHBIX CIIOKHBIX ITPOTPaMM, KOTOPEIe 00BEANHSIOTCS 110 HePapXUIeCKOMY MPHUHIIUITY

Uro noHuMarot noJi cTpykrypoii ACY?

OpPraHU30BaHHYIO COBOKYITHOCTh €€ 3JIEMEHTOB

COBOKYITHOCTb IPOLIETyp IPOrpaMMHBIX KOMITJIEKCOB s peanuzauuu ACY

B3aMMOCBSI3b, OIIPEIEIISIONIYI0 MECTO DJIEMEHTA, KaK B (PU3MYECKOM, TaK U B TEXHUYECKOM CMBICIIE

Uro ocymecTBiseTcs Ha 3Tarne NOJArOTOBKH JTAHHBIX ?

ONKCaHue MOJIENH Ha S3bIKE, IPHEMIIEMOM ISl UCTIONB3yeMoit DBM

omnpeeSicHHe TPaHMIl XapaKTEPHUCTUK CHCTEMBI, OTPAHUYCHUIN M U3MEpHTETIeH moka3aresneit 3 (heKTHBHOCTH
MIPOUCXOJUT OTOOP JAHHBIX, HEOOXOAUMBIX JUTS TTOCTPOCHHS MOJICIIH, M TIPEICTABIICHUH UX B COOTBETCTBYIOIICH (hopme

Ecnu Hen3MeHsieMast 4acTh CUCTEMBI COJIEPAKUT c1ab0 IeMI(UpOBaHHbBIE MM KOHCEPBATHBHBIE 3BE€HbS, TO MOTYT OBITh
UCTIOJIb30BaHbl KOPPEKTUPYIOIINE YCTPOICTBA, CO3AAIOIIUE. . .

OTpHIATeNbHBII (ha30BEIN CIBHUT 03 N3MCHEHNS aMIUTHTYTHOH XapaKTePUCTHKH

U3MEHEHHUE aMIUIUTYJHOM XapaKTEePUCTUKU

omnepexeHue 1o daze

JJis 4ero ciy»KUT CUCTEMHOE MpoTrpaMMHOe obecreueHue?

JUIS peai3ally alrOpuTMOB OpPraHM3allMK BEIYUCIUTENBHOTO mporecca B O9BM
JUTS TUTAHUPOBAHUS M OpPTaHU3allMK BEIYUCIUTENBHOTO Mpoliecca B OBM

JUTSL peali3aiiy alrTOPUTMOB YIIPABICHUS 00BEKTOM

ITpu MaTeMaTHUECKOM MOJIEIUPOBAHUH B KaUeCTBE 0OBEKTAa MOJICIMPOBAHUS BBICTYIIAIOT. ..
rpaMKH MEPEXOTHOTO MPOIECCa, OMUCHIBAIOIINE OOBEKT MO YPaBHCHHUSIM

WCXONIHBIE YPABHEHMS, PEICTABIIIONINE MATEMATHIECKYIO MOENh 00bEKTa

MPOLIECChI, MPOTEKAIOIIUE B MAaTEMaTHYECKONH MOAEITH

Yto ocymiecTBIAETCS HA TAIE 3KCIEPUMEHTHPOBaHUE?
HOCTPOEHHE BBIBOJIOB I10 IAHHBIM, MOJTyYEHHBIM ITyT€M UMUTALIMU
NPaKTHYECKOE IPUMEHEHHE MOJICIIH M PE3yJIbTaTOB MOJICIMPOBAHHMS
MPOIECC UMHUTALINH C MTOIYICHHEM HEOOXOANMBIX JaHHBIX

IIpyu IpOEKTUPOBAHUYU CUCTEM YIPABIICHUS PELIAIONICE 3HAYCHUE UMEET. ..
MaccorabapuTHbIE T0KA3aTeNN U MOIIHOCTh

panroHaNIBHBINA BEIOOP YUyBCTBUTEIBHBIX JIEMEHTOB MM JATYNKOB ITUX CHCTEM
pe3yIbTaT MaTEMaTHYECKOIO MOJEIUPOBAHUS ATUX CUCTEM

Yro Takoe kimaccuurarus?
pa30bueHne HEKOTOPO COBOKYITHOCTH OOBEKTA HA KIIACCHI IO HanOoJIee CyIIeCTBEHHBIM IIPH3HAKaM
pa3bueHne 0ObEKTOB Ha KIIaCChl




JCJICHUEC aBTOMATUYCCKHUX CUCTCM Ha KJIaCChl

Yro Takoe HU3HIECKOE MOJCIHPOBAHKE?

METOJ 3KCHEPUMEHTAIBHOTO H3yUCHHS PA3INYHBIX (DM3HUCCKUX SBICHUH, OCHOBAHHBIM HA MATEMAaTHUCCKIX MOJEIISAX
METOJ 3KCIEPUMEHTAIBHOTO U3YUeHHS Pa3INYHBIX (PU3HUECKUX SBICHUH, OCHOBAHHBIM Ha UX (U3UIECKOM OA00UH
METO/] MaTeMaTH4YECKOTO U3yUCHUS PA3INUHbIX QH3UIECKHX SBJICHNH, OCHOBAaHHBIM Ha MX MaTEeMaTHYECKOM I10JI00MH

JluarBucTHUECKOE 0OecHeueHHe ITO

ACOBOKYITHOCTh TEXHHUYECKHUX CPECTB, UCIOIb3yEMBIX B @BTOMATH3HPOBAHHOTO IPOCKTHPOBAHNH

po0JIEMHO-OPHEHTHPOBAHHBIE SA3BIKH, IPeAHA3HAUCHHBIC JUTS OIMCAHMS IIPOIIETyp aBTOMAaTH3NPOBAHHOTO TPOCKTHPOBAHUS
KOMIUIEKC PerIIaMeHTUPYIOMHNX JOKYMEHTOB KAaCAalOTCSI OPTaHU3aMOHHOI CTPYKTYPHI oApa3AeIeHui, sxkcuryatupytomux CAITP
Ha0O0p TOKYMEHTOB, perflaMeHTUPYIOMUX dKcIutyaranuo CAITP

CHmkeHHne ce0eCTONMOCTH IIPOSKTHPOBAHMS 00ECIIEYMBASTCS 3a CUET

CTeHaT3UPOBaHHBIC pabodne MecTa

napaJulebHOrO MPOEKTUPOBAHHs, CO3/1aHHsl BUPTYaIbHBIX KOHCTPYKTOPCKUX OIOpPO

ABTOMATH3ALINH IPUHATHS PEIICHUH, HHPOPMAIIMOHHOHN ITOICPKKH IPUHSITHS PUIICHHS, aBTOMATH3aI[MN 0(OPMIICHHU
JOKyMEHTOB

BapUaHTHOE MIPOEKTUPOBAHUE U ONTUMM3AIMS, YHU(DUKALNS IPOSKTHBIX PEeLIeHUI

Ha xakoii cTaguy MpoeKTUPOBAaHUS paccMaTpuBaroTcs aHanoruunsie CAITP
a. IpeANPOEKTHOTO 00CIeJ0BaHUS]

b. TeXHHYECKOTO 3a/laHus

+ C. TEXHMYECKOTO NMPEATIOKEHUS

d. acku3HOTO IIpOEKTA

[IpencraBneHne XapakTepu3yeTcs

[EJIeYCTPEMIICHHOCTBIO, IEJIOCTHOCTD U WICHUMOCTBIO, HEPAPXUIHUCTHIO, MHOTOACTIEKTHOCTHIO M Pa3BUTHEM
pa3meneHrueM CUCTeMbI Ha YaCTH U MOCIEAYIOMIMM HX pa3/esIbHbIM HCCIeI0BaHUEM

OIMMCAHNEM CHCTEMBI, BBIIIOTHCHHOE B KAKOM-TO aCIEKTe

COBOKYITHOCTBIO YCTOWYHBBIX CBSI3€H MEXKTY JIEMEHTAMK CUCTEMBbI

I'pynna npusnakoB xauectBa CAITP kak 06beKTa SKCIUTyaTallul

YUHUTHIBAIOT KQUECTBO BBIIIOJHEHNUS OTACIBHON (YHKIMOHAILHON 331241

XapaKTepH3yeT ee MPHUCIIOCOOICHHOCTh K H3MEHEHHAM

XapaKTepu3yeT CIIOCOOHOCTU CUCTEMBI K OTHOBPEMEHHOMY BBINTOJHEHUIO BCETO MHOXKECTBA (PyHKIIMOHAIBHBIX 3aa4
orpaxkaet cBoiictBa CAIIP ¢ mo3umuii pa3InyHbIX COCTABIISIONIMX OOIIEro MPOLecca IKCILTyaTaluu

I'pynmna npusnakoB kadectBa CAIIP kak 00BEKTa 3KCIUTyaTalluH

XapaKkTepu3yeT ee MPUCTIOCOOIEHHOCTb K U3MEHEHUAM

orpakaet cBoiictBa CAIIP ¢ mo3umumii pa3InyHBIX COCTABIIAIONIMX OOIIEro NPolecca IKCILTyaTaluy

XapaKTepHU3yeT CIIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BEIITOJTHEHHIO BCETO MHOXKECTBA (PYHKIIMOHAIBHBIX 3a1a4
YUUTBHIBAIOT Ka4E€CTBO BBIIOIHEHUS OTJENIBHOM (DYHKIIHOHANBHOMN 3aJauH

Kakumu mapameTpamu ornepupyeT MpOSKTHPOBIIUK B MIPOIECCE MPOSKTUPOBAHMUS
BBIXOJIHBIC

BHCILIHHE

BHYTpCHHHUE

TEXHOJIOTUYECKUE

CAD cucremsl pemaroT 3aja4u
KOHCTPYKTOPCKOTO TIPOSKTHPOBAHHSI
TEXHOJIOTHYECKOTO MPOSKTHPOBAHUS
yIpaBJICHUS HHXCHEPHBIMU TAaHHBIMU
WH)KCHEPHBIX pacYeTOB

Ha cragnu pabouero mpoekTa MpoBOIUTCS

U3rOTOBJICHUE, HalaJIKa U UCIBITaHHE HecepHHHBIX KoMIoHeHTOB CAITP

coznaetcs moapoOHas pabogas moxymernranus mo CAIIP B rienoM u 1o ee I "CHCTeM M KOMIIOHCHTOB
pa3pabaTbIBalOTCS OKOHYATENbHBIC pemeHns o co3nannio CAIIP, KOTopble COTITacOBBIBAIOTCS U YTBEPIKIAIOTCS
ocymiectnisieTcs ciaua CAIIP B MpOMBIIIICHHYIO IKCILTyaTaIuIo

B xakux maHHBIX HeTeOMETPHYHOTO XapakTepa Tpebyror CAE cucteMsr

B OIIMCAHUU CBOMCTB Ka)I0¥ IOBEPXHOCTY JETAIU

B TaOJIMIIAX JJaHHBIX HHCTPYMEHTOB U IIPUCIOCOOICHHI

B Ta0JIMIIaX pa3MepOB HOPMAIIM30BaHHBIX JAeTalleil 1 COOPOYHBIX €IMHHUI], BKITIO 4al0Ybl BO3SMOKHOCTD CO3aHHsI COOCTBEHHBIX
OUOIMOTEK AIEMEHTOB KOHCTPYKIHN

B TaOnuax GU3NKO-MeXaHUIECKUX CBOMCTB MaTE€pHUaIoB




Ha kakoii cTaiuy MPpOEKTUPOBAHKS Pa3padaThIBAIOTCS IPHIIOKEHHS IS PelIeHU (QyHKIMOHAJIBHBIX U TEXHOJOTHYECKHX 3324
CAIIP u ohopmiieHHE BCeH JOKYMECHTAITUH

BBOJ] B AKCILTyaTalnIo

CO3[JaHUE HECTAaHIAPTHBIX KOMIIOHEHTOB

TEXHHUYECKOTO MPOEKTa

pabodero nmpoexTa

Kakue cTaguu BBINOJIHAIOTCS Ha 3Talle Hay4YHO-HUCCIICI0BATEIbCKUX padoT
UCTIBITAHUS U BBOJ B IEHCTBUE

SCKU3HBIN U TEXHUYECKUH IPOEKTHI

HpeANPOEKTHBIX UCCIE0BAaHUN U TEXHUIECKOTO 3aJaHUs

cTaguu paboYero NpoeKTa, U3TOTOBIEHHE, HANAIKa

Kommnexcusie CAITP

OPUCHTHUPOBAHBI HAa MPUIIOKEHH, TJIe OCHOBHOM MPOIIeIypOl IPOSKTHPOBAHUS SIBISCTCS KOHCTPYHUPOBAHHUS

COCTOSIT M3 COBOKYITHOCTH Pa3lIMYHBIX MOJICHCTEM

OpUEHTHPOBAHHEIE HA TIPUIIOKEHUS, B KOTOPBIX MPU CPABHUTENBHO HECIOKHBIX MaTEMATHIECKHUX pacueTax nepepadaTriBaeTcs
00JIBIION 00BEM JaHHBIX

9TO aBTOHOMHO HCIIOJIb3yEMbIE TIPOrPAMMHO-METOIUUECKUE KOMITICKCHI

[oBbIIeHne KauecTBa MPOSKTUPOBAHUS 00ECIIeINBACTCSA 3a CUET

HapaJIeIbHOTO IIPOCKTUPOBAHUSL, CO3JaHMS BUPTYAIbHBIX KOHCTPYKTOPCKHX OIOpO

ABTOMATH3ALINH IPUHATHS PELICHUH, HH(OPMAIIMOHHOHN ITOIICPKKH IIPUHATHS PEIICHNs, aBTOMATH3alNuH 0(opMIeHHS
JOKyMEHTOB

CIeMAIM3UPOBAHHBIC paboune MecTa

BapHaHTHOE NPOCKTUPOBAHNE U ONTHMH3AIMS, YHU(DUKALMS IPOSKTHBIX PELICHUH

Cl10KHbIE TEXHUYECKHUE CHCTEMBI XapaKTCPU3yrTCA CICAYIOIUMHU Ka4Y€CTBAMU

COBOKYITHOCTb yCTOﬁ'{HBHX cBs3eH MCXKAY 3JIEMCHTAMH CUCTEMBI

pa3aciIiCHUC CUCTEMBbI Ha YaCTHU U MMOCJICAYIOIIHUM UX Pa3aCIbHBIM UCCICIJOBAHUCM

HEJICYCTPEMIIEHHOCTBIO, IEJIOCTHOCTD U YWICHUMOCTD, UEPAPXUIHUCTIO, 0araToacreKTUBHOCTD U Pa3sBUTHEM
OIIMCAaHUEC CUCTEMBI, BBIIIOJTHCHHOC B KAKOM-TO aCIICKTC

I'pynma npu3HaKoB KauecTBa BHITOIHEHNS OCHOBHBIX (yHKIiA CAITP

orpaxaeT cBoiicTBa CAIIP ¢ mo3uIuii pa3nu4HbIX COCTABIAIOMINX OOIIETO MpoIiecca SKCILTyaTally

XapaKTEepHU3yeT ee NPUCTIOCOOICHHOCTh K M3MEHEHHAM

XapaKTepHU3yeT CIIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BEIITOJTHEHHIO BCETO MHOXKECTBA (PYHKIIMOHAIBHBIX 3aa4
+ d. y4uTHIBaIOT Ka4eCTBO BBIIOJIHEHHS OTICNBHOHN (QyHKIIMOHATIBHON 3a1a9i

Ha cTagyuu TeXHUYECKOro MPOEKTa BBIMOIHIETCS

U3rOTOBJICHUE, HAJIaIKa U UCIBITAHUE HECEPUIHBIX KOMIIOHEHTOB CAIIP

cosfaetcs moapoOHas padodas k fokymeHTanuu o CAITP B neixom u 1o ee MmoACHCTeEM U KOMIIOHEHTOB
ocymectnisieTcs ciaua CAIIP B MpoMBIIIIEHHYIO KCILTyaTaluio

pa3pabaThIBalOTCSl OKOHYATEIbHBIE pemteHus 1o co3nanuio CAITP, koTopble COrIacOBBIBAIOTCS M yTBEPIKAAIOTCS

Kakas 13 ykazaHHBIX CUCTEM IpeJHa3HaueHA ISl YIPaBICHUS HHKEHEPHBIMU JaHHBIMHU
Beptukans

Kommnac-menemxep

Cosmos

SolidWorks

B kakux maHHBIX HET€OMETPHYHOTO Xapakrepa TpeOyoT CAIIP cuctemsl

B TabIHIIaX pa3MepOB HOPMAIIM30BaHHBIX AeTaleil 1 cOOPOUHBIX €IUHHUI], BKIIOYas BO3MOXKHOCTh CO3/IaHUsI COOCTBEHHBIX
OnOINOTEK HIIEMEHTOB KOHCTPYKIMU

B TaONHIaxX (PU3UKO-MEXaHHIECKUX CBOMCTB MaTepHAIOB

B TabIHLaX JaHHBIX HHCTPYMEHTOB U IPHCIOCOOICHU

B ONMCaHUU CBOMCTB KaXKI0i MOBEPXHOCTH JETaIU

IIpu ynpaBieHUN UHXEHEPHBIMH JAHHBIMU

pacyeTsl Ha MPOYHOCTh

npoektupoBanus 3D Mozeneit u uepTexei u3nenus

IMMPOCKTUPOBAHUA TEXHOJIOTUICCKUX IMPOLECCOB U YITPABIIAOMINX IIPOTrpaMM
yIpaBIeHUs JOKyMEHTO000pOTOM

CBOWCTBO CIIOKHOM CHCTEMBI L1€JIEyCTPEMIIEHHOCTD OTIpEIEsIeT
pa3IUyYHbIe TPYIIBI CBOMCTB CUCTEMBI
LEJIOCTHOCTh 00pa30BaHuUs, COCTOSILAS U3 CBA3aHHBIX MEXTy cO00i 2IEMEHTOB




neiau, i KOTOpOﬁ CO31aCTCA CUCTEMA
CIIOCOOHOCTh U3MEHSATHh CBOM (l)yHKL[I/II/I, CTPYKTYPY, BHYTPEHHHUE IIPO " MPOLUECChI HAa MPOTAKCHHUU BCCTO JKU3ZHEHHOT'O ITUKJIa

Kaxkoif u3 mpeicTaBlIeHHBIX BAPHAHTOB HE SIBIISIETCS PA3HOBUAHOCTHIO CUCTEMHOTO MOAX0a K MPOSKTHPOBAHUS
CTPYKTYPHBIH OAXO0/

TEXHOJIOTUYSCKUH MOJIXO.

00BEKTHO-OPHEHTHPOBAHHBIN TIOAXO]T

OJIOYHO-HepapXHUUECKUI TOIX0

B uem cyTs npunnuna pazsutus npu cosnanuu CAIIP

obecriednBaeT COBMECTHOE (pyHKIMOHUPOBaHHUE cocTaBHBIX dacTeil CAIIP u coxpaHsSeT OTKPHITYIO CHCTEMY B IIEJIOM
o0ecrednBaeT IeIOCTHOCTh CUCTEMBI U HEPAPXUUHOCTh IPOEKTUPOBAHUS OTAEIBHBIX €IEMEHTOB U BCETO 00BEKTa MPOEKTUPOBAHHS
OPHEHTHPYET Ha NPEUMYIIECTBEHHOE CO3/1aHNE U UCIIOIb30BaHKUE TUIIOBEIX U yHU(UIMpPOBaHHBIX 3eMenToB CAIIP

obecrneunBaeT MOTOIHEHUE, COBEPIIICHCTBOBaHUE M 0OHOBJICHHE cOoCcTaBHBIX yacTeit CAIIP

Kakve mpUMUTHBBI OTHOCSATCSI K IPOCTBIM?

HOJIUITHHES, MYJIbTHINHIS, MYJIBTUTEKCT, pa3Mep, BBIHOCKA, OIYCK, [ITPHXOBKA
TOYKa, OTPE30K, KPYT (OKPY’KHOCTB), AyTa, NpsiMasi, JIyd, SJUIMIIC, CIUIaiH, TEKCT.
pUCYHKH, TpaduTH, rpaguxa

nojioca, purypa

Kaxue npUMHUTHBEI OTHOCSITCS K CIIOKHBIM?

HOJIMITMHUS, MYJIBTHINHUS, MyJIbTUTEKCT, pa3Mep, BBIHOCKA, IOITYCK, IITPUXOBKA H T.1.
TOYKA, OTPE30K, KPYT (OKPYKHOCTB), IyTa, IpsAMas, Iy, SJUIUIIC, CIIIAHH, TEKCT
pucyHku, rpadury, rpaduka

nojoca, ¢purypa

Kakue npuMUTUBEI OTHOCATCS K peAKUM?

TOYKa, OTPE30K, KPYT (OKPYKHOCTB), Iyra, IpsMas, Iy, JUIHIIC, CIIaiH, TEKCT
HONUINHNSA, MyJIbTUINHNSA, MyJIBTUTEKCT, pPa3Mep, BBIHOCKA, JOMYCK, ITPUXOBKA U T.J.
pucyHKH, rpaduTH, rpaduka

nonoca, gurypa

Yro takoe MynbTHINHUA?

9TO CIIOXHBIN MPUMHUTHB, COCTOSIIIMN M3 OJHOTO WJIM HECKOIBKIX CBSI3aHHBIX MEKIY COOO0H MPSIMOJIMHEHHBIX M TYTOBBIX CETMEHTOB
9TO OOBEKT, COCTOSIINN U3 MyYKa JIOMaHbIX, apauIeIbHbIX APYT APYTY JTUHHMA.

KOJINYECTBO JIMHUH, BXOSIIUX B MYJIbTHINHHIO, COCTaBIISET OT 2 110 16

9TO OECKOHEYHBIC B 00 CTOPOHBI JIMHUHK

3TO MHO>KECTBO COEIMHEHHBIX M0JI0C

I'pynmsl Touek 310?

3TO UMEHOBaHHbBIC HAOOPHI TOYEK, KOTOPHIE MOYKHO BEIOMPATH NIPH PEIAKTHPOBAHUN M BCTABKE, a TAaKXKe NPH (POPMHPOBAHUH
MOBEPXHOCTEI! [0 TOUKaM IIPU MOJEINPOBAHUH perbeda

9TO HE UMEHOBAHHbIE TOUKH, KOTOPbIE MO>KHO BBIOMPATh IPU PEIaKTUPOBAHUH M BCTaBKE, a TaKKe MPH (POPMHPOBAHUN
MOBEPXHOCTEH 10 TOUKAM IIPU MOJICIIMPOBAaHHIH penbeda

3TO TOYKH, KOTOPHIEC HENb3s BRIOMPATh IIPH PEIaKTHPOBAHUH U BCTABKE, a TAKKe NMPHU (OPMUPOBAHUHN ITOBEPXHOCTEH 110 TOUKAM IIPH
MOJIETUPOBAaHHUHU pelibeda

3T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUEK

UYro Takoe snumnc?

9TO NPUMHTHB, SBIISIOIIMNCS YaCThIO OKPY>KHOCTH

3TO CJIOKHBIA IPUMHUTHB, COCTOSIINI N3 OTHOTO WIIM HECKOJIBKHIX CBA3aHHBIX MEXIY cOOOH CErMEHTOB

3TO FeOMETPUIECKOE MECTO TOUYEK, CYMMa PacCTOSHHIA 10 KOTOPBIX OT ABYX (PMKCHPOBAHHBIX TOUeK ((hOKYCOB) IIOCTOSIHHA
9TO CKaTast OKPY>KHOCTb

Yro Takoe crtaiH?

3TO JIMHMSL, KOTOpask IPOXOAUT Yepe3 3aJjaHHble TOUYKH U MOXKET YJOBJIETBOPSTH YCIOBUAM KacaHUs B HAYAJIbHOM, KOHEUYHOW MIIN
00eHX ToUKax

9TO CIIOXHBIN MPUMHUTHB, COCTOSIIMNA M3 OHOTO WJIM HECKOJIBKHX CBSI3aHHBIX MEKIY COOO0M CerMEHTOB

9TO OOBEKT, COCTOSIINN U3 IMyYKa JIOMAHBIX, TAPaUIEIbHBIX IPYT APYTY JTUHUN

9TO CJIOKHBIA NPUMHUTHUB, COCTOSIILINN U3 MHOYKECTBA IUIaBHBIX JTUHUN

Ha kakoit matgdopme padoraet Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD




Kaxwue pactpoBsie popmatsl nogaepxusaet Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, ®opmars! daiinos BIL/BIP/BSQ

Yro Ha3BIBAIOT ABTOMATU3NPOBAHHBIM HpOGKTHpOBaHI/IeM?

MIPOLECC IPOEKTUPOBAHUSA OCYLIECTBIIACTCA YEIOBEKOM

OPOEKTHPOBAHUE, IPH KOTOPOM ITPOUCXO/IUT B3aUMO/ICHCTBUE YETIOBEKA 1 3BM.

MMPOCKTUPOBAHUEC, ITPU KOTOPOM BCC HpeO6pa3OBaHI/I$[ OINMMCAaHUN O6LeKTa " ajiroput™ma €ro (byHKI_II/IOHI/IpOBaHI/IH OCYIICCTBIACTCSA
0e3 ydacTus yenoBeka

-IPOEKTUPOBAHHKE, TPU KOTOPOM BCE MPe0Opa30BaHus OMUCAHUN 0OBEKTA U ATOPUTMA €r0 (PYHKIIHOHUPOBAHUS OCYILECTRISETCSI
JIMCTaHIIUOHHO

UYro Takoe CTPYKTypHAs JTHHUSA?

JIMHHUSA, KOTOpas UCIOJb3YETCs Ul 3aJaHUs TOYEK TPACCHI

JIMHUS TPUAHTYJSILAN

JIMHUSA, KOTOpasi UCIOJb3YETCs KaK pa3felIsionias 2IEMEHTHI [I0BEPXHOCTH
JIMHUA PaBHBIX BBICOT

UYro Takoe yclOoBHas OTMETKA?

OTMETKa TOYKH HaJl ypoBHEM bantuiickoro Mops
abcoJIIoTHAas BBICOTA TOUKH

MPON3BOJIFHAS OTMETKA 0a30BOI TOUKH
CYILIECTBYIOIAsl OTMETKA TOUKU

Yto Takoe oceBas TMHUS?

JIMHUS, HallpaBJI€HHas BAOJIb OCU X

6a30Bas IPOJONbHAS JINHHS TPACCHI
HonepeyYHasi JJMHHUA TPacChl

JIMHUSA, HallpaBJIeHHas BAOJIb OCU Y

5.4. MeTonuKka OLleHKH OCBOCHMS AMCHUILIMHBI (MoayJis, npakTtuku. HUP)

Kputepuu onieHMBaHuUS OTBETA HA 3a4ETE C OLIEHKOM

OreHKa «OTJIMYHOY BBICTABIIACTCS, KOTJa 00YJaIOIIUICs IEMOHCTPUPYET CHCTEMHBIC TEOPETHIESCKUE 3HAHMS, BIAICCT
TEePMHUHOJIOTHE, AeTaeT apryMeHTHPOBAaHHbIE BBIBOJIBI M 0000IIEHNS, TPHUBOIUT IPUMEPHI, TOKA3bIBAET CBOOOIHOE BlIaICHHUE
MOHOJIOTHYECKON PEUbIO M CIIOCOOHOCTB OBICTPO PearnpoBaTh Ha YTOYHSIONIIME BOIIPOCHL.

O1eHKa «XOpOIII0» BBICTABIACTCS, KOT/IAa 00yUJarONTHiACS TeMOHCTPHPYET IIPOYHBIC TEOPETHUSCKIE 3HAHMS, BIaJCeT
TEePMHUHOJIOTHEH, AeTaeT apryMeHTHPOBAaHHBIE BBIBOJIBI X 0000IIEHNS, TIPHUBOJUT IPUMEPHI, HO IIPHU 3TOM JIe/1aeT HECYIIECTBEHHBIE
olMOKH, KOTOpPBIE OBICTPO MCIPABIISET CAMOCTOATENIBHO HIIH IIPU HE3HAYUTEIIbHON KOPPEKIIMH IIPETIOIABATEIIEM.

O1eHKa «yJOBJICTBOPUTEIHHOY» BBICTABIISETCS, KOT/Ia 00yJarONIHICS HETITyOOKHe TeOpeTHIECKHE 3HAHYS, TIPOSBIIICT C1abo
c(opMHUpPOBaHHBIEC HABBIKY aHANN3a SIBJICHUI U IPOIIECCOB, HEAOCTAaTOYHOE YMEHHUE JIEJIaTh apIyMEHTHPOBAHHbIC BBIBOJIBI H
HNPUBOAUTH MIPUMEPHI, OKA3bIBAET HE JOCTATOYHO CBOOOAHOE BlIaIeHHE TEPMUHOIOTHEH, TIOTHYHOCTHIO U MOCNIEJ0BATEIbHOCTBIO
U3JI0KEHHUS, JIETIAeT OMINOKHU, KOTOPBIE MOXET UCIIPABUTh TOJIBKO IPU KOPPEKIMH MIPETIOIaBaTEIEM.

O1eHKa «HEeYIOBICTBOPUTEIBHOY» BEICTABIAETCS, KOTIa 00YJaOMuiics JeMOHCTPHPYET HE3HAHNE TEOPETHUSCKIX OCHOB IPEIMETA,
HE yMeeT JieJaTh apIyMEHTUPOBAHHBIE BBIBObI U IPUBOIUTH IIPUMEPBL, HE BIIAJCET TEPMUHOIOIUEH, IPOSBIIIET OTCYTCTBHUE
JIOTHYHOCTH M TIOCJIE0BATEIbHOCTBIO U3JIOKEHHS, JIeTIaeT OLIMOKHM, KOTOPBIC HE MOXET UCIPABUTh AaXe IPU KOPPEKIMU
[IPENnoiaBaTelieM.

IIpoxoxxaeHrEe KOHTPOJIBHOIO MEPOIPUATHS IO CAAYE 3aUeTa C OLEHKOM CUUTAETCS BBIIIOJHEHHBIM YCIIELIHO, €CIH IIPU €T0
OLICHUBAHHMH II0JY4YE€HA OLIEHKA HE HUXKE «YIOBIETBOPUTEIILHOY.

6. YAEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemas aureparypa

6.1.1. OcHoBHas1 JiUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue bubnuoreka WznarenscTBo, ros
JI1.1 | Hopenkos W.II. OCHOBBI aBTOMAaTU3HPOBAaHHOTO Mocksa: MI'TY um.
IIPOEKTUPOBAHUS H.3.baymana, 2002
JI1.2 | JleBunxuii A.A. ITpoexTupoBanue Kpacrospck : Cubupcxuit
MukpocucteM. [Iporpammubie (benepanbHbIi YHUBEPCUTET,
cpeactpa obecnieuenus CAIIP: 2010
yaebHOe Tiocobne

6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa

ABTODBI, COCTaBUTEIH 3arnaBue Bubnuoreka W3narenncTBo, roa




ABTOpBI, COCTaBUTEIH 3armaBue Bbubnmnotexa W3narenscTBo, rox
JI2.1 | W.B. KpeicoBa, M.H. | Ocrosr CAIIP OMckuit rocyapCTBEHHBII
Onunen, T.M. TEXHUYECKUN YHUBEPCUTET. —
Msicoenona, JI.C. Owmck : UzmarensctBo OMITY,
Kopuarun 2017
JI2.2 | Kucens H.H. OCHOBBI KOMITBIOTEPHOTO Taranpor : U3aarenascTBo
npoextupoBanust POC CAIIP IOxHoTO enmepanbHOTO
CBY yHuBepcureTa, 2016
JI2.3 | T'aBpunos C.B. Mertonpl aHaIM3a JIOTHYECKUX Mocksa : PUL] "Texnocdepa",
koppesiuuit s CAITP 2011
mudpossix KMOIT CBUC
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn « AHTEepHET»
31 |LMS H® HUTY MUCUC https://Ims.misis.ru/

6.3 IlepeyeHb MPOrpaMMHOIo0 obecrevyeHust

I1.1 | Micro-Cap 12

1.2 [MATLAB & Simulink

I1.3 Kommac 3D V24

I1.4 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft

I1.5 |SimInTech

6.4. TlepeuyeHb MHGOPMAMUOHHBIX CIPABOYHBIX CHCTEM M MPOGeCCHOHATBHBIX a3 TaHHBIX

N.1 |http://window.edu.ru/window/catalog - eanHO€ OKHO AOCTyMa K 00pa30BaTeIbHBIM pecypcaM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenue Bun OcHarieHue
139 VYuebHast mnabopaTtopus (KoMmmbloTepHbIH | Cp 1 mt. - Dxpan Lumien Eco Picture 200x200
KJ1ace) Kabunet KypCOBOTO 71 cM™;
JUIIIOMHOIO [IPOCKTUPOBAHUS, 1 mT. - Be6 xamepa Logitech;
CaMOCTOSTENbHOM PaboThl 00yUarOIUXCs 1 mrr. - IIpoexrop EPSON EB E-10;

1 m. - Cucremnsrii 610k NORBELIS;
1 wr. - Monurop LCD Acer;

12 . - Kommerotep B cbope;

1 mr. - KommyraTtop D-Link 16mopr;
12 . - KomnbroTepHslit cTOT;

7 mwr. - Cron 1ab0paTOpHBIiL;

12 mwt. - Kpeciio koMnprOTepHOE;

12 mrt. - PynoHHBIE IITOPHI;

1 . - CrmaT cucTeMa,

8 mrt. - Crym;

1 wt. - Jlocka yueHn4ecKas.

8. METOAUYECKHUE YKA3AHUSA J1JIS1 OBYYAIOIIIUXCS

B npouecce u3ydeHUs ANCIUIUINHEL BBIICIISIOT J{Ba BHa CAMOCTOSATEIBHOI pabOThI: - ayANTOPHAS; - BHEAYJUTOPHAs. AyJUTOpHAs
CaMOCTOSATENbHAs paboTa Mo AUCIUIUIMHE BRIONTHACTCS Ha YIeOHBIX 3aHATHAX MO PyKOBOJICTBOM IIperioaBatesi. BueayauropHas
caMocTosTeNbHas paboTa - mIaHupyeMas yueOHas paboTa 0OydJaroNiMCs, BEIIONHAEMAas BO BHEAyJUTOPHOE BPeMs 110 3aJaHUIO U
HPH METOANYECKOM PYyKOBOJCTBE IPEIoiaBaTellst, HO 0e3 ero HemocpeAcTBeHHOro yuactus. CamMocTosTeNbHas paboTa, He
IpeayCMOTPEHHAs IPOrpaMMOil yueOHON TUCIUIUINHEL, pacKPHIBAIONICH I KOHKPETU3UPYIOIIEH ee coJiepKaHue, OCYIIECTBISICTCS
o0yJaromuMcs HHUIIMATHBHO, C IEJIBI0 pean3aui cOOCTBEHHBIX Y4eOHbIX M HAyYHBIX HHTepecoB. g 6onee 3¢ heKTHBHOTO
BBITIOJTHEHHS CAMOCTOSTEILHOM pabOTHI IO TUCHMIUIMHE NTPEHoiaBaTeb PEKOMEHYEeT HCTOUYHUKY AJIsL paOOThI, XapaKTepU3yeT
Han0oJjee palMoOHAIBHYIO METOANKY CaMOCTOSITEIbHOI PaboThl, AEMOHCTPUPYET paHee BHIIOJIHEHHbBIE 00y4YaloUMHUCs paboThI U T.
1. Buzer 3amanmii U1 BHEay TUTOPHOM CaMOCTOSATEIIFHON PabOTHI, NX coAep KaHHUe M XapaKTep MOTYT UMETh BapHATHBHBINA I
nuddepeHIPOBaHHBIN XapaKTep, YIUTHIBATh HHANBUIyalbHbIE 0cOOeHHOCTH 0Oyuaromerocs. CaMmocTosTeIbHas paboTa MOXKET
OCYIIECTBIIATHCS UHAMBHUIYaIbHO WM TPYIIIaMHU CTYICHTOB online ¥ Ha 3aHATHAX B 3aBUCUMOCTH OT LIeJH, 00beMa, KOHKPETHOMN
TEMaTHKH CaMOCTOSATEIIFHOM pabOTHI, YPOBHS CIIOXKHOCTH. KOHTPOIIB pe3ybTaToB BHEAY IUTOPHOI CaMOCTOATEIIEHOM PadOTHI
OCYIIECTBIIICTCS B IIpe/ieslaXx BpEMEHHU, OTBEACHHOTO Ha 00s3aTeIbHbIC YIeOHbIE 3aHATHS 110 AUCIUIUIMHE Ha IPAaKTHIECKUX,
1a00paTOPHBIX 3aHATHUSIX.
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