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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 | CunoBas 31EKTpOHHKA

2.1.3 | Teopusi 371€KTPONPHUBOIA

2.1.4 |LudpoBas n aHaioroBas dMEKTPOHUKA

2.1.5 |Pemenue npukiagHbIX 3a1a4 ¢ ucrnonb3oBanneM MATLAB

2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.1.7 | DOnexTpUUecKre MaIIHHEI

2.1.8 | YueOHas npakTHKa

2.1.9 | IIpoeKTHBIH TOAX0/1 B TEXHUKE

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

2.2.1 | ABromaTu3anus TEXHOJIOTUYECKUX MPOIECCOB

222 ABTOMaTHSPIpOBaHHBIﬁ SJICKTPONPHUBOJA THITOBBIX MTPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.3 |IloaroToBKa K MPOIEAYPE 3aLIUTHI U 3aIIATa BBITYCKHOM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.4 | IIpenaumiaomMHas paKkTHKa

2.2.5 |IIpoMBIIITICHHBIE CETH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

MK-3: Cnocoben IKCILTYAaTUPOBATDH 3JIEKTPOMEXAHUICCKUE CUCTEMbI H ABTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOA0B

3HaTh:

[IK-3-31 ocHOBHBIE XapaKTEPUCTHKU U 00JIACTU IPUMEHEHHS IPOTPAMMHBIX [TAKETOB

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

3HaTh:

TIK-2-32 ¢opmbl npeacTaBiaeHus 1 MOPSAAOK 3aAaHusI MOJEJIel aKTUBHBIX M ACCUBHBIX KOMIIOHEHTOB

I1K-2-31 0CHOBHEIE ATAITBI pelICHUA 3a4a4 NPOCKTUPOBAHUA C UCITOJIb30BAHUECM I/IH(i)OpMaLU/IOHHBIX TCXHOJIOTHHA

ITK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYeCKHEe CUCTeMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

YMmerb:

[IK-3-¥Y'1 npoBoUTH aHAIN3 SIEKTPUIECKUX CXEM BO BPEMEHHOH M 4acTOTHOH 00IacTsIX

IK-2: Cnocoben MPOEKTHUPOBATH CUCTEMBI JJICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbBI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

YMmerb:

[1K-2-¥2 3amaBaTh mapaMeTpsl KOMIIOHEHTOB IIPU MOJETUPOBAHUH, COMIOCTABIISSA UX CO CIIPAaBOYHBIMU JaHHBIMHU

[TIK-2-V1 paboTtarh B cucTeMe aBTOMaTU3UPOBAHHOTO TIPOEKTUPOBAHUS

ITIK-3: Cnoco0eH 3KCIIyaTUPOBATD 31eKTPOMeXaHNYeCKHe CUCTeMbl M ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHBOI0B




Baanernb:

[1K-3-B1 HaBBIKaMU IPOEKTUPOBAHUS [ICUATHBIX TLIAT

IK-2: Cnoco6en MPOEKTHUPOBATH CUCTEMBI WICKTPONIPUBOIA U ABTOMATU3UPOBAHHBIC CUCTEMBI YIIPDABJIECHUA C

HCIO0JIb30BAHNEM HM(PPOBHIX TEXHOJIOTHI

Baagern:

[IK-2-B1 0CHOBHBIMHU MOHATHAMHU CHCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

[1K-2-B2 HaBbIkamM# aHaIN3a 3JEKTPOHHBIX CXEM

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. OcHoBHBIC
ceeenust o CAIIP
1.1 OcHognbie nonstus CAITP. 7 14 TIK-2-31 TIK-2- JIT.1J12.1 KM1 P1
Cocras u crpykrypa CAIIP. 32 [IK-2-V1 21
OCHOBHBIE OTIpE/IEICHUS TIK-2-Y2 T1K-2
rpoliecca NPOeKTUPOBAHUS. -B1 IIK-2-B2
Cranuu u 3Tansl [TK-3-31 TIK-3-
npoektupoBanus. Llenu u V1IIK-3-B1
3agauu CAIIP. ITonxoxas! k
MIPOEKTHUPOBAHUIO Ha OCHOBE
KOMIIbIOTEPHBIX TEXHOJIOTUH.
Mopenuposanue B CAITP.
Knaccugukanms
CAD\CAM\CAE-cuctem.
O6sacTu NPUMEHEHUS
COBPEMEHHBIX
CAD\CAM\CAE-cuctem.
O6uue cBeneHus o0
unrerpanyu CAD- u CAE-
cucrem. CAD-
OPUEHTHPOBAHBIN MOAXO/.
CAE-opueHTHpOBaHbIN
noaxon. CAD\CAE-
OPHUEHTUPOBAHBIN
nonxon. /JIex/
1.2 Uzyaenue nporpamm 7 14 [TK-2-31 TIK-2- J.1 KM1 P1
ANSYS,COSMOSWorks, 32 TIK-2-V1 21
MATLAB u np. /TIp/ [K-2-Y2 TIK-2
-B1 IIK-2-B2
ITK-3-31 IK-3-
V1IIK-3-Bl
1.3 MopenpoBaHue IEMEHTOB 7 50 TIK-2-31 TIK-2- JI1.1J12.2 KM1,K P1
MHUKPOCXEMHOM TEXHUKH. 32 [IK-2-V1 21 M2
IMoBenenyeckue moxaenu. /Cp/ IIK-2-Y2 TIK-2
-B1 IIK-2-B2
TIK-3-31 IIK-3-
V1IIK-3-Bl

Pa3nen 2. Texnosoruu
NMPOEKTUPOBAHUS
JJIEKTPOHHBIX
KOMIIOHEHTOB




2.1 Texnonorun PDM u CALS. 7 20 TIK-2-31 TIK-2- J.1 KM1 P1
Cucremsl Mathematica, 32 T[IK-2-V1 JI1.2J12.2
Maple, Mathcad, MATLAB. [K-2-Y2 TIK-2 J12.3
CuHcTeMbl HHXEHEPHOTO -B1 IIK-2-B2 21
aHallu3a 1 pacyeToB. TIK-3-31 IIK-3-

OCHOBHBIE METO/IBI VY1 IIK-3-Bl
WH)XEHEPHBIX PACcUETOB.
MeTtoa KOHEYHBIX dJIEMEHTOB.
CAIIP >neKTpUYECKUX U
AIIEKTPOHHBIX YCTPOUCTB.
CAITP mpoeKTHpOBaHHS
ANEKTPUIECKUX CXEM U
yeprexeid. CAITP
MIPOSKTHPOBAHUS TTIEYATHBIX
mtat. CAIIP tennoBoro
ananuza. CAITP
TEXHOJIOTUIECKOM
MOJITOTOBKH MIPOM3BOJICTBA
ANEKTPOHHBIX

ycTpoicTB. /JIex/

2.2 CAIIP snexTpuyecKkux u 7 20 [TK-2-31 TIK-2- JI1.1J12.2 KM1 P1
3JIEKTPOHHBIX YCTPOUCTB. 32 TIK-2-V1 JI2.3
CAIIP npoeKkTupoBaHUs TTK-2-Y2 TIK-2 21
ANEKTPUIECKUX CXEM U -B1 IIK-2-B2
yeprexeit. CAITP ITK-3-31 TIK-3-

MIPOEKTUPOBAHUS [TE€YaTHBIX V1IIK-3-B1
miar. /TIp/

2.3 Pa3paboTka meKTpuIecKux 7 62 [TK-2-31 TIK-2- JI1.1J12.2 KM1,K P1
CX€M, TOMOJIOTUYECKUX 32 [IK-2-V1 JI2.3 M2
geptexeil. Co3nanue [K-2-Y2 TIK-2 21
TBEPJOTENbHBIX MOJAETCH. -B1 I1K-2-B2
CpaBHUTENBbHAS [TK-3-31 ITIK-3-
xapaxrepuctuka CAE- V1IIK-3-B1
MaKEeTOB
(ANSYS,COSMOSWorks,

MATLAB u np.) /Cp/
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHYM, IK3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KontponsHoe F:Iioiel?;eolwme B
KM MepOTIpUsTHE I PBI ONPOCHI U1l HOATOTOBKU

KOMIIETEHIIAHN




KM1 3ager IK-3-31;11K-3- Bompocs! k 3auery

YI;IIK-3-B1;ITIK-2- | 1) Ocuosuele noHstus CAIIP.

31;11K-2-32;11K-2- 2) CocraB u ctpykrypa CAIIP.

VL;IIK-2-Y2;IIK-2- | 3) OCHOBHEBIE OIPEIENICHHUS IIPOIecca MPOCKTUPOBAHUSL.
B1;I1K-2-B2 4) Craguu ¥ dTarbl TPOEKTUPOBAHUSL.

5) Henu u 3amaun CAIIP.

6) Ioaxoas! K IPOESKTUPOBAHMIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTHU.

7) Mopenupoanue B CAIIP.

8) Knaccugpukarmms CAD\CAM\CAE-cuctem.

9) Ob6nactu npumenenus coBpeMeHHbIXx CAD\CAM\CAE-
CHUCTEM.

10) Oo6mue ceenenus 06 unrerpanun CAD- u CAE-cuctewm.
11) CAD-0pUeHTHPOBAHBIH IOIXOM.

12) CAE-opueHTHpOBaHbIi MOAXO].

13) CAD\CAE-0pHeHTHPOBAHbBIH MMOAXO0/.

14) Texnonorun 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
3JIEKTPOHHBIX YCTPOMUCTB.

KM2 Joxmaner mo [TK-3-31;I1K-3- ITpuMepsl TeMBI TOKJIA0B TI0 CAMOCTOSATENLHON padoTe:
CaMOCTOSATEIIEHOU V1;IIK-3-B1;I1K-2-
pabote 31;I1K-2-32;11K-2- 1) MoaenupoBaHue 3IEMEHTOB MUKPOCXEMHON TEXHUKU
YI;IIK-2-B1;ITIK-2- | 2) [ToBeneHueckue Moenu

B2 3) Pa3paboTKa dIEKTPUUECKIX CXEM, TOMOJOTHUECKUX YSPTEKEH
4) Coznanue TBepIOTENBHBIX MOJAEIEH

5) CpaBuutenbHas xapakrepuctuka CAE-makeToB
(ANSYS,COSMOSWorks, MATLAB u np.)

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoepsiembie
WHAUKATOPBI CopeprxaHue padoThI
KOMITETCHIIUH

Kon Haszpanne
paboTHI paboTsI

P1 PI'P IK-3-31;11K-3- Tema pacuerno-rpaduaeckoro 3aganus "[IpoexrupoBaHue
Y;IIK-3-B1 9NEeKTPOHHOTO O0Ka".

Pacuernas gacts PI'P BKiIOUaeT B ceOst pa3paboTKy CICIYIONIHX
pa3aenos.

1) Omucanue 31eKTPOHHOTO OI0Ka

2) Pa3paboTtka cTpyKTypHOU CXeMbI OJ10Ka

3) MonenupoBaHue pabOTHI ITEKTPOHHOTO OI0Ka

Texymuii koHTpoIb 3a BbionHenus PI'P ocymecteasercs
HperoiaBaTesieM IyTeM POBEPKU Pa3/ieioB B COOTBETCTBUH C INIAHOM
BBITIOJTHCHHSI.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToOB, TECTOB M T.II.)

KOMHL}OTCpHOC TECTUPOBAHUC 10 pas3aciiaM AUCHUIUIMHBI

Kaxk pacumdpossiBaercst abopeBuatypa CAITP?
CHCTEMa aBTOMATH3HPOBAHHS IIPOECKTOPOB
CHCTEMBI aBTOMATH3MPOBAHHOTO IIPOSKTHPOBAHUS
CHCTeMa aBTOMaTHYIECKOT0 IIOCTPOCHHUE penbeda
CHCTEMa aBTOMAaTHYECKOTO NPOSKTUPOBAHUS

CAIIP sto

aBTOMaTI/I3I/IpOBaHHa}I cCUcTreMma yr[paBneHI/m HpOI/ISBO,HCTBOM

aBTOMAaTU3WPOBAaHHAS CUCTEMA YIIPABIICHUS TPEANPUATHEM

aBTOMaTI/ISI/IpOBaHHaH cucrema praBHeHI/IS[ TEXHOJIOTUYCCKUM O60pyIIOBaHI/ICM
OpI‘aHI/IBaHI/IOHHO-TeXHI/I‘IeCKaH CHCTEMA, B3aUMOCBsA3aHHAA C HO,Z[paS,ZIeJ'IeHI/IHMI/I HpOGKTHOfI OpI‘aHI/I3aLlI/II/I

Ha 3rame TexHOIOTHYECKOH ITOATOTOBKYU IIPOU3BOICTBA PELIAIOTCS CIELYIONINE 3a1auH
UH)XEHEPHBIE pacuyeThl U npoekrtupoBanue 3D monenei




MIPOEKTUPOBAHUS TEXHOJIOTMUECKUX MPOLIECCOB MPOEKTUPOBAHUS YIPABISIOUIMX IPOrPaMM U TEXHOJOTUYECKOH OCHACTKU
npoektupoBanus 3D mMojenel u yepTexen n3aenus
KOHCTPYHPOBAHUS H3JICINH U pa3paboTKa YIPABISIOMINX IPOTPAMM

Camas nonynsipaast B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

UYro Takoe MpoeKTHpOBaHHE?

9TO MPOLECC CO3AAHMS ONMCAHMS, HEOOXOIMMOTO IS IIOCTPOSHHUS B 3aJaHHBIX YCIOBHSX €lle He CYLIECTBYIOLIEro 00beKTa
3TO OTOBBIH MaTepHa, KOTOPBII HEOOXOANM IJIsl HOCTPOCHHUS B 33/IaHHBIX YCJIOBUSIX €Il HE CYIIECTBYIOIIEr0 00beKTa
COBOKYITHOCTH ITPOEKTHBIX JJOKYMEHTOB B COOTBETCTBHH C YCTAaHOBIICHHBIM IIEPEUHEM, B KOTOPOM NIPEACTABIICH PE3yIbTaT
MPOEKTHPOBAHUS

HPOLECC OMMCAHUS OIPEIETICHHOTO 00bEKTa

Kakne rpaduaeckne MpuUMHTHBEI HCTIONB3YIOTCA B AutoCAD?

TOYKa, OTPE30K, OKPY>KHOCTb, JIyTa, TEKCT, MOJTMINHUS

TOYKA, MOJIMIINHUSL, TTOJIMTOH, OKPYKHOCTb

TOYKa, JINHWSA, JIOMaHas! JIMHU, TIOJINTOH, TTOJIMIIMHNS, OKPYKHOCTB, TyTa, TEKCT
Kpusas besbe, 6era-crmaitn

JI71st 4ero cIyXuT NPUKIATHOE IPOrpaMMHOe obecrieueHne?
IUIAHUPOBAHUS U OPraHU3aluy BBIUUCIUTENBHOIO pouecca B OBM
peanu3anus aaroOpuTMOB YIIPAaBIEHHUS 0OBEKTOM

TUIAHUPOBAHUS U OPraHU3alUH aITOPUTMOB yIPaBICHUS 00BEKTOM

ToxaecTBeHHas AEKOMIO3UIIMSA 3TO OINepanus, B pe3yabTaTe KOTOPOH. ..
nro0asi cucTeMa IpeBpallaeTes B camy ceost

CpPENICTBA IEKOMIIO3UIIMHN TOKAECCTBEHHEI

CHCTeMa TOXXIECTBEHHA

PacuneHeHHas cuctema — 3710. ..

CHCTEeMa, TS KOTOPOH CYIIECTBYIOT CPENICTBA IIPOTPAMMHPOBAHIS
CHCTEeMa, pa3jelieHHas Ha TOACUCTEMbI

CHCTEMa, JUIsl KOTOPOH CYIIECTBYIOT CPEACTBA JEKOMITO3ULIH

Yro moHMMAaeTcs Mo MPOrPaMMHBIM o0ecriedeHIEM?

COOTBETCTBYIOLIMM 00pa3oM OpraHU30BaHHbIH HAOOP NPOrpaMM U AAHHBIX
Habop crenuanbHbIX nporpamm ais pabotst CAITP

Ha0Op CHEUATBHBIX POTPaMM ISt MOIETHPOBAHUS

IMapannensHas KOPPEKILHsl CHCTEMBI YIPABIECHUs MO3BOJISET. ..
o0ecreynTh BBEICHIE HHTETPAJIOB M IPOU3BOIHBIX OT CHTHAJIOB OIITHOKH
OCYILLECTBUTh UHTETPAIbHBIEC 3aKOHBI PETYINPOBaHUS

cKoppekTupoBaTh AUX cucTembl

MonynbHOCTb CTPYKTYPBI COCTOUT

B IIOCTPOEHUU MOJYJIEH 110 HEpapXUU

Ha MPUHLUIIE BJIOXKEHHOCTH C BEPTUKAJIbHBIM YIIPaBICHUEM

B pa30MeHUH MPOTPAMMHOTO MacCHBa Ha MOJIYIH 10 (D)YHKIMOHAIFHOMY HPHU3HAKY

UTo MOHMMAIOT TIOJ] CHHTE30M CTPYKTYpbl ACY?

TPOIIECC MCCIICOBAHNS, ONPEIEIISIONIIA MeCTO 3(P(EKTUBHOTO JIEMEHTA, KaK B (PH3HYCCKOM, TaK U TEXHUYECKOM CMBICTIC
npoiiecc mepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBSI3EH JIEMEHTOB T10 3aIaHHBIM KpuTeprsiM 1 dhdextuBHOCTH ACY B 1IeIomM
IpoLece peaan3aliuy IPoLexyp | IPOTrpaMMHBIX KOMILIEKCOB it paboTel ACY

Pe3ynbTarhl UMUTALMOHHOTO MOJICIUPOBAHMU. . .

HOCSIT CITyJaiHbIA XapaKTep, OTPakaloT JHIIb CIIyJaifHbIe COUeTaHNS ACHCTBYIONHNX (DAKTOPOB, CKJIQABIBAIOIIUXCS B IIpOIecce
MOJIETUPOBaHUS

SIBJISIIOTCS] HETOYHBIMH M TPEOYIOT TIATEIBLHOTO aHAIN3a

SBJISIOTCS] ICTOYHIKOM HH()OPMANNH IS TOCTPOCHUS PEIbHOTO 00BeKTa

CTpyKTypHOE HO/Ipa3IelICHUE CUCTEM OCYLIECTBIISIETCH. . .
TI0 TIPAaBHJIaM MOJICITHPOBAHHS

IO TIpaBHJIaM pa30UeHUs

0 MpaBUJIaM KIacCU(PUKALUU




Kakumu MoryT ObITH CpeJICTBA JIEKOMITO3UITUU?
AMHUTALMOHHBIMHA

MaTepHaIbHBIMH U a0CTPaKTHBIMHU

peaNbHBIME U HepealbHBIMH

Kax CIIC MHOT 1A HAa3bIBAIOT HMUTAIIMOHHOC MOI[eJIPIpOBaHI/Ie?
METOJAO0M PE€AJIbHOT'O MOACIUPOBAHUA

METOAOM MAIIMHHOI'O 3KCIICPHUMCHTA

MCETOAOM CTAaTUCTUYCCKOI'0 MOACINPOBAHUSA

UeMy npu MPOEKTUPOBAHUU CUCTEM YIIPaBIIEHUS yAemseTcs 6oblioe BHUMaHue?
CONPSKEHHUIO YYBCTBUTEJILHOTO 3JIEMEHTA CUCTEMBI C €€ BBIYUCIIUTEILHBIMU CPEICTBAMU
OBICTPOACHCTBHIO U HAISKHOCTH

MaccorabapUTHBIM MTOKa3aTeIsIM M MOITHOCTH

3a c4eT 4ero JOCTHraeTcs ofooue (GU3UMIECKOTO PeabHOTO SIBICHNS X MOJEN?
3a CUET COOTBETCTBUS (PU3HUECKOTO PEaTbHOTO SBICHUS U MOJCIH

3a CYeT PaBEHCTBA 3HAYCHUI KPUTEPHEB M0J0OHOCTH

3a CYET PaBEHCTBA HKCIIEPUMEHTAIBHBIX JIaHHBIX C TEOPETHYECKUMU M0J00HBIMU

Jlnst uero npou3BOAUTCS KOPPEKIHS CUCTEMBI YIIPaBICHHs?

JUIst 0OecTIeueHust 3a/IaHHbBIX [TOKa3aTelleld KauecTBa Ipoliecca ynpaBieHHs
JUISl yBEJIMYEHHSI TPOU3BOIUTENBHOCTH CUCTEMBI

JUISL YIIPaBJIEHUS OOBEKTOM IO ONIPEAEICHHOMY 3aKOHY

YTo OCyIIECTBIETCS HA ITaNe HHTEPIPETALUH PE3yIbTaTOB?
MpOIIeCC MIMUTALINH C ITOJyYCHNEM HeOOXOIMMBIX JaHHBIX
IIPaKTUYECKOE IPUMEHEHUE MOJENIHU U PE3yAbTaTOB MOACIUPOBAHUS
[IOCTPOEHKE BBIBOJIOB I10 JIaHHBIM, I10JY4YE€HHBIM IIyTEM UMUTALUU

W3 yero cocTouT mporpaMMHOE 00ecTIeueHne CHCTEM YIIPaBICHIUS?
U3 CUCTEMHOTO U MPHUKIIJHOTO IPOrPaMMHOTO 00eCTIeueHus

U3 CHCTEMHOTO ¥ MH(POPMAILIOHHOTO MPOrPAMMHOT0 00ECIICUeHUS
W3 MaTeMaTHIEeCKOTO M IPHKIIATHOTO MIPOTPAMMHOTO 00eCTIedeHH s

Ha 4yem ocHOBaHO IpolieypHOE TPOrpaMMHUpOBaHue?

Ha NPUMEHEHNUHU YHUBEPCAJIBHBIX MOAYJIEH

Ha MPUMEHEHNH YHH(UIUPOBAHHBIX IPOIEIYP

Ha NIPUMEHEHUH YHU(HUIUPOBAHHBIX CIOXKHBIX IPOTrpaMM, KOTOPbIe 0ObEIUHAIOTCS O HEPAPXUUECKOMY NPUHIIUITY

Uro nonnmaroT nof crpykrypon ACY?

OpPraHU30BaHHYIO COBOKYITHOCTbH €€ DJIEMEHTOB

COBOKYITHOCTbH MPOLIEAYP HPOrpPaMMHBIX KOMIUIEKCOB sl peanu3anuu ACY

B3aUMOCBSI3b, ONPECISIONIYI0O MECTO IEMEHTa, KaK B (PU3NICCKOM, TaK U B TEXHHIECKOM CMBICIIC

UYro ocyiecTBIseTCA Ha ATalle MOATOTOBKHU JaHHBIX?

OIHCAaHUE MOJENH Ha S3bIKE, IPUEMIIEMOM JJIs UCTIOab3yeMoit DBM

oTIpezieIeHHe TPaHUI] XapaKTEePUCTHUK CUCTEMBI, OTpaHWICHHUH 1 M3MepuTelel mokaszarenei 3 peKTHBHOCTH
HIPOUCXOTUT OTOOP TAHHBIX, HEOOXOAUMBIX A HOCTPOSHHS MOJAEINH, U MIPEACTABICHUH UX B COOTBETCTBYIOIIEH (hopme

Ecnm Hem3MeHseMas 4acTh CHCTEMBI COJCPKUT cllabo aeMrdrupoBaHHbIE WM KOHCEPBAaTHBHBIC 3BEHBS, TO MOTYT OBITh
UCII0JIb30BaHbl KOPPEKTUPYIOLINE YCTPOUCTBA, CO3AAIOLINE. ..

OTpHULATENbHBIN (ha30BbIil CABUT 0€3 U3MEHEHHS aMIUTUTYIHON XapaKTePUCTUKH

U3MEHEHUE aMIUIUTYIHON XapaKTEePUCTUKU

OTIepeKeHNE M0 (ase

JIi1st yero ciry»HUT cUCTEMHOE MPOrpaMMHOE oOecriedeHue?

JUTSL pealii3aliy aIrTOPUTMOB OpPTaHU3allii BEIYUCIIUTENBHOTO Tipolecca B OBM
JUTSL TJTAHUPOBAHUS M OpraHU3allii BRIYUCIUTENBHOTO IIponecca B OBM

JUIS peanu3aluy alrOpUTMOB YIIpaBlieHUs 00BEKTOM

ITpn MaTeMaTHIeCKOM MOJICTTHPOBAHHH B KauecTBE 00BEKTa MOJETHPOBAHHUS BBICTYIAIOT. ..
rpauKu IepexoJHOTO MpoLecca, ONUCHIBAIONINE OOBEKT 110 YPABHEHUSIM

HCXO/IHbIE YPaBHEHMS, IPE/ICTABIIAIOIINE MAaTEMaTHIECKYI0 MOJIEb O0OBbEKTa

HPOIECCHI, TPOTEKAIOIINE B MATEMaTHUECKON MOJIEIN

Yto ocyliecTBIIsIeTCS Ha 9TAIle 3KCIIEPUMEHTHPOBaHKE?




TMOCTPOCHHUEC BLIBOAOB IO JAHHBIM, IMOJTYYCHHBIM ITYTEM UMUTALUN
MMPaKTUYCCKOC MPUMCHCHUEC MOJCIIN U PE3YTIbTATOB MOJACIIUPOBAHNA
npouecc UMHUTALUU C ITOJIYUCHUCM HCO6XO)II/IMI)IX JaHHBIX

Ipyu npoeKTHPOBAaHNY CHCTEM YIPABJICHUS PEllIaloliee 3HaUCHUE UMEET ...
MaccorabapuTHbIE [TOKa3aTeNH 1 MOITHOCTh

panHoOHATBHEIA BEIOOP YyBCTBUTEIBHBIX JIEMEHTOB MIIH JATYHKOB 3TUX CHCTEM
pe3yabpTaT MaTeMaTH4eCKOr0 MOJAETHPOBAHUS STHX CUCTEM

Uro Takoe kimaccupukanms?

pa3bueHre HeKOTOPOl COBOKYITHOCTH OOBEKTa Ha KIIACCHI IO HanboJiee CyIeCTBEHHBIM PU3HAKAM
pa3bueHre 00bEKTOB Ha KIIACChl

JIeJICHIE aBTOMaTHYECKUX CHCTEM Ha KIIacCh

Yro Takoe pu3HMUecKoe MOAEIUPOBaHIE?

METOJ SKCIIEPUMEHTAIBHOTO U3YUECHHS Pa3IMIHBIX (PM3UUECKHX SIBIICHUH, OCHOBaHHbIM Ha MaTEMaTHYECKUX MOJEIAX
METO]T KCTIEPUMEHTAIBHOTO M3YUCHHUS Pa3IIMIHbIX (PU3NUECKHX SBICHHIH, OCHOBAaHHBIM HA MX (pr3ndeckoM moaooun
METOJ{ MAaTeMaTHIECKOT0 M3YIEHHS PA3IUIHBIX (PU3NUCCKUX SBICHUIT, OCHOBAaHHBIN HA HX MaTEMAaTHUECKOM MOJ00NH

JluHTBUCTHYECKOE OOECIICYCHHE 3TO

ACOBOKYITHOCTH TEXHUYECKUX CPEICTB, HCIOIB3yEeMbIX B @BTOMATH3HPOBAHHOTO TIPOCKTUPOBAHIH
npo0JIEMHO-OPHEHTHPOBAHHBIC S3bIKH, MPEAHAZHAYCHHBIC ISl OMUCAHUSI [IPOLICAYP ABTOMATU3HPOBAHHOTO POCKTHPOBAHUS
KOMIUIEKC PErJIaMeHTUPYIONINX TOKYMEHTOB KacaloTcs OPraHU3allMOHHON CTPYKTYPBI IOApa3IeleHuid, Skciutyatupytommx CAITP
HabOp JOKYMEHTOB, PETTIAMEHTHPYIOIIIX dKcInTyaTanuio CAITP

CHuxenue ce0eCTOMMOCTH MPOEKTUPOBAHUS 00ECIICUNBACTCS 32 CUET

CIIennaIu3upOBaHHbIE paboune MecTa

MapauIeIFHOTO MPOEKTHPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATHU3AINHU IPUHITUS PELICHHH, HHPOPMAIIMOHHON MOAIEPKKH NIPUHATHUS PUIICHHS, aBTOMATHU3aIMU 0(OPMIICHHS
JOKYMEHTOB

BapHaHTHOE MPOCKTUPOBAHNE W ONITHMHU3ANNS, YHH(DUKAINSA TPOSKTHBIX PEIICHN

Ha xaxoii craguu mpoeKTHPOBaHUs paccMaTpuBaloTcs ananornunsie CAITP
a. IPEANIPOEKTHOTO 00CIEI0BAHMS

b. TeXHIYECKOTO 3aJaHUL

+ ¢. TEXHUYECKOrO MIPEIJIOKEHUs

d. ackn3HOTO MpOCKTA

IIpencraBnenue xapakTepusyercs

LEJIEYCTPEMIICHHOCTBIO, IIEIOCTHOCTD U WICHUMOCTBIO, HEPAPXUYHHUCTBI0, MHOTOACHIEKTHOCTBIO M PA3BUTHEM
pa3eneHneM CUCTEMBI Ha YacTU U ITOCIIENYIOINM UX pa3eibHbIM HCCIEI0BAHIEM

OIIMCAHUEM CHCTEMBI, BEIITOJTHEHHOE B KAKOM-TO aCHeKTe

COBOKYITHOCTBIO YCTOIUHMBBIX CBA3EH MEXK Ty 2JIeMEHTaMH CHCTEMBI

I'pynma mpu3HakoB kadectBa CAITP kak 00beKTa SKCIUTyaTalluu

YYUTHIBAIOT KAYECTBO BBHIIOJIHEHHS OTIENFHON (DYHKIIMOHATBHON 3a1a4n

XapaKkTepu3yeT ee MPUCIOCOOIEHHOCTh K H3MEHEHHSIM

XapaKTepU3yeT CIIOCOOHOCTH CHCTEMBI K OZTHOBPEMEHHOMY BBIIIOJHEHNIO BCET'O MHOKECTBA (DYyHKIIMOHAIBHBIX 3a/1a4
otpaxaeT cBoricTBa CAIIP ¢ mo3uIuii pa3nu4HBIX COCTABILIONINX O0IIEro Iporecca IKCIUTyaTalluH

I'pynma npusnakos kauectBa CAITP kak 00beKTa 3KCILTyaTalluu

XapaKTepu3yeT ee MPHUCIOCOOICHHOCTh K I3MEHEHISIM

otpaxaeT cBoricTBa CAIIP ¢ mo3uImii pa3nu4HBIX COCTABILIONINX OOIIEro mporecca IKCILTyaTallun

XapaKTepu3yeT CIOCOOHOCTH CUCTEMBI K OIHOBPEMEHHOMY BBITTOJHEHHIO BCETO MHOXKECTBA (hDYHKIIMOHATIBHBIX 33724
YUUTBHIBAIOT KAYECTBO BBIIOJHEHHUS OT/EIBHOM (DYHKIIMOHAIBHON 331241

Kaxumu napamerpaMu onepupyeT NpOeKTUPOBIIUK B IIPOLECCE IPOESKTUPOBAHUS
BBIXOJIHBIE

BHEILIHUE

BHYTPEHHUE

TEXHOJIOTUYECKHE

CAD cucremsl pemaoT 3aja4u
KOHCTPYKTOPCKOTO IIPOEKTUPOBAHHUS
TEXHOJIOTUYECKOTO MPOCKTHPOBAHHUS
VIIPaBICHUS HH)KCHEPHBIMU JTAHHBIMU
WH)XEHEPHBIX PacyeTOB




Ha craguu pabodero npoexTa NpoBOAUTCA

W3rOTOBIICHUE, HAJAJIKa ¥ UCTIBITAHUE HEeCepUITHBIX KomroHeHTOB CAITP

co3maercs mopooHas padodas gokymenTaiys mo CAITP B 1ieoM ¥ 1Mo ee MU "CHCTEM U KOMITOHEHTOB
pa3pabaThIBalOTCSI OKOHUATENbHBIC pemeHus 1o co3nannio CAIIP, KoTopble COTITacoOBRIBAIOTCS M yTBEPKAAIOTCS
ocymectsisiercs cnadya CAIIP B pOMBIIITIEHHYIO SKCIUTyaTalMIO

B kakux TaHHBIX HETEOMETPHYHOTO XapakTepa TpedyioT CAE cucTeMsl

B OIMCaHUU CBOMCTB KaXI0H IOBEPXHOCTHU AETaIIU

B TaO/INIIaxX JaHHBIX HHCTPYMEHTOB M IPUCIIOCOOJICHUH

B Ta0JIMIIaX pa3MepoB HOPMAJIM30BaHHBIX AeTajied 1 COOPOYHBIX €ANHMII, BKITIO 4ai09Ybl BO3SMOKHOCTE CO3/IaHHS COOCTBEHHBIX
OUOIHOTEK YTEMEHTOB KOHCTPYKIIUH

B Ta0nMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajioB

Ha kaxoii crajiny IpOeKTHPOBAHUS pa3pabaThIBAIOTCS PHIOKEHHS TSl peliieHns] QYHKIMOHAIBHBIX H TEXHOJIOTHYECKHX 3a1a4
CAIIP u opopmiieHHe BCel JOKyMEHTAIH

BBOJ B KCILTyaTaIHIO

CO3/IaHKe HECTAHIAPTHBIX KOMIIOHEHTOB

TEXHUYECKOTO ITPOEKTa

pabouero mpoexTa

Kaxwe craguy BHITOHSIOTCS Ha 3Talle HaydHO-HUCCIIeIOBATENbCKAX PadoT
WCTIBITaHUS ¥ BBOJ B ICHCTBHE

SCKU3HBIN U TEXHUUECKUH POEKThI

MPEANPOCKTHBIX UCCIIECAOBAHUN M TEXHUIECKOTO 3aIaHus

cTanuu pabodero nMpoeKTa, U3roTOBJICHUE, HAJIAIKa

Kommekcusie CAITP

OPHEHTHPOBAHBI Ha IPUIIOKEHUSI, TI€ OCHOBHOM MPOIIEIypOi IPOESKTHPOBAHHUS SIBISICTCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH PA3JIMYHBIX MOJICUCTEM

OPHEHTHUPOBAHHBIC HA MPHUJIOKEHHUS, B KOTOPBIX MPU CPABHUTEIBHO HECIIOKHBIX MAaTEMAaTHIECKUX pacueTax mepepadaThiBacTCs
0O0JIBIION 00BEM TAHHBIX

3TO aBTOHOMHO HCITOJIb3YEMbIC TPOTPAMMHO-METOJHYCCKUE KOMILTCKCHI

I[ToBbImeHNe KauecTBa IIPOCKTHPOBAHMS 00ECTICUMBACTCS 3a CUET

MapauIeNIEHOTO MPOEKTHPOBAHMS, CO3IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATHU3AINH IPUHITUS PELICHIH, HHPOPMAIIMOHHON MOANEPKKH NIPUHATHUS PEIICHNs, aBTOMATU3aIMU 0(OPMICHHS
JIOKYMEHTOB

CIIennanu3upOBaHHbIE paboune MecTa

BapHaHTHOE MIPOCKTUPOBAHNE U ONTHMHU3ANNs, yHH(DUKAINSA IPOCKTHBIX PEIICHUI

CII0)KHBIC TEXHUYECKHUE CHCTEMBI XapaKTCPU3YKOTCA CICAYIOIINMMHU Kad€CTBAMH

COBOKYITHOCTH yCTOﬁ‘IHBBIX CBSI3CH MEXKOY DJIEMCHTaMU CUCTEMBI

pasaciaeHrue CUCTEMBI Ha YaCTHU U NOCIICAYIOIIUM UX Pa3I€IbHbIM UCCIEAOBAHUEM

HEICYCTPEMIICHHOCTBIO, IEJIOCTHOCTH U YWICHUMOCTD, UEPAPXHUIHUCTIO, 06araToacrnekKTUBHOCTh U Pa3BUTHUEM
OIMMCaHUEC CUCTCMBI, BBIIIOJTHCHHOC B KAKOM-TO aCIICKTC

I'pynma npu3HaKoB KadecTBa BBIIOIHEHHs OCHOBHBIX (hyHKIMi CAITP

orpaxaer cBoiictBa CAIIP ¢ mo3ummii pa3iInyHbIX COCTABISIONIMX OOIIEro MpoIecca SKCILTyaTaluy

XapaKTepU3yeT ee MPUCIIOCOOICHHOCTD K I3MEHEHISIM

XapaKTepu3yeT CIOCOOHOCTH CUCTEMBI K OTHOBPEMEHHOMY BBITTOJHEHHIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33724
+ d. y4UTBHIBAIOT Ka4ECTBO BBINOJIHEHHUS OTAENBHOW (YHKIMOHAIBHOM 3a/1auu

Ha CTan TEXHUYCCKOTO IMPOEKTA BBITIOJIHACTCA

W3TOTOBJICHHE, HAJAJIKa U UCTIBITaHUE HECepUHHBIX KoMIOHEeHTOB CAITP

cozznaercst noapoOHast paboyast k JokymeHTanuu 1o CAIIP B 11e10M ¥ 110 €€ OACHCTEM U KOMIIOHEHTOB
ocymectaisiercs caada CAIIP B IpOMBIIIIEHHYIO 3KCIUTyaTaluIo

pa3pabaThIBatOTCS OKOHUATENbHBIC pemieHus 1o co3nanuio CAIIP, KoTopble COTIacoBRIBAIOTCA U yTBEPKAAIOTCA

Kakas u3 ykazaHHBIX CHCTEM IpeqHa3HAuYeHa JJIsl yIPaBIeHUs] HHKEHEPHBIMU JaHHBIMU
Bepruxans

Kommnac-menemnxep

Cosmos

SolidWorks

B Kkakux JaHHBIX HEreoMeTpu4yHOro xapakrepa Tpedytor CAIIP cuctemsl

B Ta0JIHMIIaX pa3MepoB HOPMAJIM30BaHHBIX AeTajiell 1 COOPOYHBIX €INHHMII, BKITIOYast BO3MOKHOCTH CO3JJaHUS COOCTBEHHBIX
OUOTHOTEK YTIEMEHTOB KOHCTPYKIIUH

B Ta0nMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajioB




B TaOJIHIaX JaHHBIX HHCTPYMEHTOB U IIPUCTIOCOOTEHHH
B OIMCaHMUHU CBOMCTB KaX101 IOBEPXHOCTHU JETaIU

IIpu ynpaBieHUN UHXXEHEPHBIMU JJaHHBIMU

pacyeTsl Ha MPOYHOCTh

npoekTupoBanusi 3D Mozeneil n yepTexeit u3nenus

IMMPOCKTUPOBAHUA TEXHOJIOTUYCCKUX MTPOLECCCOB U YIIPABJIAIOINUX IIPOTrpaMmM
yIIpaBJICHUS JOKYMEHTO000pOTOM

CBOMCTBO CJIOKHON CHCTEMBI LIENEYCTPEMIIEHHOCTD ONPENEIISAET

pa3NUYHbIE IPYIIBI CBOICTB CUCTEMBI

LEJIOCTHOCTh 00pa30BaHMUs, COCTOAMIAS U3 CBSI3aHHBIX MEX Iy COOOH 2IeMEHTOB

LEJI, UL KOTOPOM CO31a€eTCsl CUCTEMA

CTIIOCOOHOCTB M3MEHATH CBOM (DYHKIINH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECCH Ha MPOTSHKEHUN BCETO )KU3HEHHOTO IUKJIA

Kakoil 13 npeacraBieHHbIX BAPUAHTOB HE SIBJSIETCS pAa3HOBUIHOCTBIO CUCTEMHOTO MOJIX0/a K IPOEKTUPOBAHUS
CTPYKTYPHBIH TOJIXO0JT

TEXHOJIOTUYECKUN TTOJIXOT

00BEKTHO-OPUEHTHUPOBAHHBIN MTOAXOT

OJIOYHO-HEepapXUUECKU MOIXO0T

B gem cyTs npunHnIUNa pazsutus npu cozganuu CAITP

obecrednBaeT COBMECTHOE (PyHKIIMOHHpOBaHHe cocTaBHBIX yacTed CAIIP n coxpaHseT OTKPBITYIO CUCTEMY B LIEJIOM

o0ecreyrnBaeT eJIOCTHOCTh CHCTEMBI M HePapXHIHOCTE MIPOSKTHPOBAHUS OTJCIBHBIX IEMEHTOB U BCEro 00hEKTa MPOEKTHPOBAHHUS
OpPHEHTHpPYET Ha IIPEHMYIIECTBEHHOE CO3IaHIe 1 UCTIOIH30BaHNE TUIIOBBIX U YHH(UIIMPOBaHHEIX d1eMenToB CAITP

obecrneynBaeT MOMOJIHEHUE, COBEPLICHCTBOBaHUE U OOHOBJIEHUE cocTaBHBIX yacTeit CAIIP

Kaxue npuMHUTHBEL OTHOCSTCA K IPOCTHIM?

HOJUIMHUS, MyAbTHIINHUS, MYJIBTUTEKCT, pa3Mep, BEIHOCKA, JOMYCK, IITPHXOBKA
TOUKA, OTPE3OK, KPYyT (OKPYKHOCTb), Iyra, Ipsimasi, Iyd, SJUIUIIC, CILIAiH, TEeKCT.
PHCYHKH, TpaduTH, TpaduKa

nojoca, purypa

Kakye mpiMHUTHBEI OTHOCATCS K CJI0XKHBIM?

HOJIMITHHUS, MYJIBTUIUHUS, MYJIBTHTEKCT, pa3Mep, BBIHOCKA, TOIMYCK, LITPUXOBKA U T.JI.
TOYKa, OTPE30K, KPYyT (OKPYKHOCTH), IyTa, IpsAMas, JIyd, HJUIUIIC, CILUIAifH, TeKCT
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

Kakne npuMHUTHBBI OTHOCSATCS K PEAKAM?

TOYKa, OTPE3OK, KPYyr (OKPY)KHOCTH), IyTa, IpsAMast, JIyd, HJUTUIIC, CIUIAIH, TEKCT
HOJIMITHHUSL, MYJIBTUIUHUS, MYJIBTHTEKCT, pa3Mep, BBIHOCKA, TOMYCK, LITPUXOBKA U T.JI.
pHUCYHKH, TpaduTH, TpaduKa

moJioca, urypa

UYro rakoe MynbTununus?

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMN U3 OHOTO MM HECKOJIBKHX CBS3aHHBIX MEXKIY COOOH MPSIMOIMHEHHBIX U JYTOBBIX CETMEHTOB
3TO 00BEKT, COCTOSIIMIA U3 MyYKa JIOMaHBIX, APAICIbHBIX APYT APYTY JTUHHH.

KOJIMYECTBO JIMHUH, BXOAALINX B MYJIbTHJIMHHUIO, COCTABISET OT 2 110 16

9T0 OECKOHEYHbIE B 00€ CTOPOHBI TMHUHU

3TO MHOKECTBO COEIMHEHHBIX MOJI0C

I'pynnsl Touek 3to?

9TO UMEHOBAaHHBIE HA0OPBI TOUEK, KOTOPBIE MOJKHO BBIOMPATh IIPH PEIAKTUPOBAHUU U BCTAaBKE, a TAKXKE MPH (POPMUPOBAHUN
MOBEPXHOCTEH 110 TOUKaM IIPH MOJIEINPOBAHNY pelibeda

3TO HE NMEHOBAaHHBIE TOYKH, KOTOPBIE MOYKHO BBEIOMpATh IIPH PEAAKTUPOBAHUN M BCTABKE, a TakKe MPH (GOpMUPOBAHUN
MOBEPXHOCTEH 110 TOUKaM IMPH MOJETHPOBAHUH perbeda

9TO TOYKHU, KOTOPbIE HElb3s BHIOMPATH MPH PEaKTUPOBAHUH M BCTABKE, & TAKXKE NPH (OPMHUPOBAHUHI MOBEPXHOCTEH 110 TOUKAM IIPH
MOJICJINPOBAHUH perbeda

3T0 00BEKT, CHOPMHUPOBAHHEII U3 TOYEK

Yro Takoe sruurc?

9TO TIPUMHUTHUB, SIBISIOMIANACS YaCTHIO OKPYKHOCTH

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMN U3 OJHOTO MM HECKOJIBKHX CBS3aHHBIX MEXKIY COOOH CErMEHTOB

9TO FEOMETPUYECKOE MECTO TOUEK, CyMMa PACCTOSHHUMN 10 KOTOPBIX OT JABYX (PMKCHPOBAHHBIX TOYEK ((POKYCOB) MOCTOSHHA
3TO cKaTast OKPYKHOCTh

Yro Takoe cIIaiH?




3TO JIMHUS, KOTOPAast IPOXOUT Yepe3 3aJaHHbIe TOUKU U MOXKET yJOBIETBOPATH YCIOBUSIM KacaHUs B HAUAJIbHOU, KOHEUHOH Uin
00enx ToYKax

9TO CIIOKHBIN MPUMHUTHUB, COCTOSIIININ U3 OJHOTO MITH HECKOJIEKUAX CBS3aHHBIX MEXY COOO0¥ CerMEHTOB

9TO 00BEKT, COCTOSAIINIA U3 TyJKa JIOMaHBIX, MapalIeNbHBIX APYT APYTY JINHUHA

9TO CJIOKHBIM IPUMHUTUB, COCTOSIIIUN U3 MHOKECTBA IJIABHBIX JIMHUN

Ha xakoii mmardopme padoraer Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD

Kaxwue pactpossie popmatsl noaaepxusaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, @opmarsr ¢aiinos BIL/BIP/BSQ

YT0 HA3BIBAIOT aBTOMATH3UPOBAaHHBIM IIPOSKTHPOBaHUEM?

HPOIECC TPOSKTUPOBAHUS OCYIIECTBIISCTCS YEIOBEKOM

MPOEKTHPOBAaHHE, IPH KOTOPOM MPOUCXOIUT B3aNMO/ICHCTBIE YEIOBEKA U 3BM.

HIPOEKTHPOBaHME, IPU KOTOPOM BCe IIpeoOpa3oBaHus OMHUCaHUI 00BEKTa U aNTOPUTMA ero (YHKIIMOHHPOBAHHUS OCYIIECTBIISETCS
0e3 yyacTus 4enoBexa

-TIPOEKTHPOBAHUE, IPH KOTOPOM BCe NTPeoOpa30oBaHMs ONMMUCAHIH 00BEKTa M aITOPUTMA €r0 (PyHKIIMOHUPOBAHUS OCYIIECTBISIETCS
JVICTaHIIMOHHO

YT0 TaKoe CTPYKTypHAsl JTHHUS?

JIUHUS, KOTOPAst UCIIONB3YETCsI TS 33aHUS TOUEK TPaCCh

JIMHUS TPUAHTYJISILIAU

JIMHUSL, KOTOpAast UCIIONB3YETCsI KaK pa3/IelistomIast 3JIEMEHTHI TIOBEPXHOCTH
JIMHUS PABHBIX BBICOT

Uro Takoe yciaoBHas OTMeTKa?

OTMETKa TOYKH HaJ| ypoBHeM banTuiickoro Mopst
a0COJIOTHAS BBICOTA TOUKH

MPOU3BOJIbHASA OTMETKa 0a30BOM TOUKU
CYIIECTBYIOIIAsi OTMETKA TOYKU

Yro Takoe oceBas TUHUA?

JIMHUS, HallpaBJIeHHas BJIOJb OCH X
0a30Bast MPOIOJIbHASI JIMHHUS TPACCHI
MoTIepeYHast TMHUS TPACcChl

JIMHUS, HallpaBJIEHHAs BAOJb OCU Y

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu onieHuBaHus OTBETA HA 3a4€TE C OLEHKON

O1eHKa «OTIMYHOY» BBICTABISAETCS, KOTAa 00yJaroUMicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00y4aromuics JeMOHCTPUPYET IPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIecKre 3HaHUs, IPOSIBIAET cIabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIEM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIISCTCS, KOT/Ia 00yJaromuiicsa 1eMOHCTpUpPYeT HE3HAaHHE TEOPETUUECKUX OCHOB TpeaMeTa,
HE yMeeT JeNaTh apryMEHTUPOBAaHHbIE BHIBOBI U IPUBOIUTH IPUMEPHI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIIAET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATEINFHOCTHIO U3IIOKEHNS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoxeHne KOHTPOJIBHOTO MEPOIPUSATHS 110 CAade 3aUeTa C OLIEHKOI CUNTAaeTCs BHIIOIHEHHBIM YCIEUIHO, ECIU TIPH €T0
OLICHUBAHMH MOJTy4eHA OIIEHKA HE HIKE «YOBICTBOPUTEIHHON.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.1 |Hopeunkos W.II. OCHOBBI aBTOMaTU3UPOBAHHOTO Mocksa: MI'TY um. H.D.baymana, 2002,
MPOCKTUPOBAHHUS
JI1.2 | JleBuukuii A.A. [IpoexktupoBanue Kpacnosipck : Cubupckuii GpenepanbHbIit
MukpocucreM. [IporpamMHbie yHUuBepcurer, 2010,
cpenctBa obecnieuenust CAIIP: http://biblioclub.ru/index.php?
yueOHOe nocoOue page=book&id=229317
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI2.1 | 1.B. KpsicoBa, M.H. | OcHoBbl CAIIP OMCKHIi TOCY1apCTBEHHbIN TEXHUUECKUH
Onurern, T.M. yHuBepcureT. — Omck : M3garenscTBo
Msicoenosa, J1.C. OomITY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI2.2 | Kucens H.H. OCHOBBI KOMIIBIOTEPHOTO Taranpor : U3narensctBo FOxHOTO
npoektupoBanusi POC CAITP (henepanbHOTO YHUBEpcuTeTa, 2016,
CBY http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 | T'aBpunos C.B. Mertobr aHaM3a JIOTHIECKUX Mocksa : PULL "Texnocdepa", 2011,
xoppensuit 1 CAITP http://biblioclub.ru/index.php?
mudposeix KMOIT CBHUC page=book&id=135400
6.2. Ilepeuens pecypcoB HH(OPMANIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 |LMS Canvas | https://Ims.misis.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
I1.1 |Anrtusupyc Kaspersky Endpoint Security nis 6usneca-Pamupenssiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Solidworks Education Edition
I1.3 |Microsoft Windows Server CAL 2008 Russian Academic OPEN 1 License No Level Device CAL Device CAL
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 |Microsoft Office 2007 Russian Academic OPEN No Level
I1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | bpayzep Google Chrome
I1.9 Microsoft Teams
I1.10 | WinDjView 2.0.2
I1.11 |DjVu Solo 3.1
I1.12 |MATLAB & Simulink
I1.13 | Micro-Cap 10 Evaluation
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX
n.1 |http://window.edu.ru/window/catalog - ennHOE OKHO TOoCcTyma K 00pa30BaTeIbHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - moagpoOHBIE aBTOPCKHE PyKOBOACTBA O mpoaykram MathWork
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHalueHue
139 Yuebnass mnaboparopuss (kommbloTepHslii | Kommexkr  yueOHoit  mebenm Ha 24 Mecra  ais
KJIacc) Kabuner KypCOBOTO U | oOyJaromuxcsi, 12 CTalMOHAapHBIX KOMIBIOTEPOB  JUIA
JATUIOMHOTO MPOSKTHPOBaHUS, | oOydaromuxcsi, |  CTalMOHAPHBI  KOMIBIOTEp ISt

CaMOCTOSITENIFHOM paboTh! 00yJaromuxcs

npernojaBatest (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JHOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctynm k SUOC
Vuausepcurera MUCHUC wuwepe3 nuuHBII KaOMHET Ha
mwiatpopme LMS Canvas u Moodle, nuieH3nOHHbBIC
nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B MpoHeCcCe N3yUCHUA AUCHUIUIMHBI BBIACIIAIOT ABa BUA CaMOCTOSTEIbHON pa6OTLIZ ayauTopHasA U BHCAyAUTOpPHAA. Ay,HI/ITOpHaﬂ
CaMOCTOATCIIbHAA pa60Ta 10 JVUCHUILUIMHEC BBIIIOJIHACTCA Ha yqe6H1>1x 3aHATUAX IO PYKOBOJCTBOM MPEIOAABATEIIA. BHeayI[I/ITOpHaSI

CaMOCTOATEIIbHAA pa60Ta - IJTaHupyeMas y‘Ie6Haﬂ pa60Ta 06y‘{aIOIJ.[I/IMC$I, BBITIOJIHAACMAs BO BHCAYAUTOPHOC BPEMA 110 3aJaHUIO U
npyu MCTOAUYCCKOM PYKOBOACTBEC IIPECIIOAABATECIIA, HO 0e3 ero HECMIOCPCACTBCHHOTO Y4aCTHs. CamocTosiTenpHast pa60Ta,He




IpeIyCMOTPEHHas IPOorpaMMON yueOHOM JUCIUIIINHBI, PACKPHIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJiepikaHne, OCYIECTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIbI0 PEaIn3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 pexkTrBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHON pabOTHI 10 AUCIUIUIMHE NTPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATbHYI0 METOANKY CAMOCTOSITENEHON pabOoThI, IEMOHCTPUPYET PaHee BEIOIHEHHbBIE 00yJaomuMucs paboTsl 1

T. I. BupI 3a1aunit 1711 BHEayAUTOPHOI CaMOCTOSITENILHON padOThI, UX COAEPKAHUE M XapaKTep MOTYT UMETh BAPUATUBHBIN 1
nmuddepeHIpoBaHHBIA XapaKTep, YIUTHBAaTh HHINBHYaIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOSTENbHAs padoTa MOXKET

OCYHICCTBIATHCA MHANBUAYAJIbHO WX I'PYIIIIaMU CTYJACHTOB online ¥ Ha 3aHATHUAX B 3aBUCUMOCTH OT e, 06L€Ma, KOHerTHOﬁ
TEMATHKH CaMOCTOSATEIIHFHOM pa60TI>I, YPOBH: CJIOKHOCTH. KOHTpOJ’IL PE3YyIbTAaTOB BHCayZ[PITOpHOfI CaMOCTOSATCIIHLHON pa6OTBI

OCYIICCTBJIACTCA B MIpeAciaX BpEMEHH, OTBCACHHOT'O Ha 00s13aTeNbHbIe y"'166HbIe 3aHATHA 10 JUCHUIIIMHE HAa NPAKTUYCCKUX,
na60paTopH1>1x 3aHATUAX.




