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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.05

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 [IpoekTHBII MOAXO0/ B TEXHUKE

2.1.2 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.1.3 | Teopusi 371€KTPONPHUBOIA

2.1.4 | DnexkrpuuyecKue MaLIHHbI

2.1.5 |HauepraTenbHas reoMeTpusi U HHXEeHEpHas rpaduka

2.1.6  |IIpuknagHas MeXaHHKa

2.1.7 | DnexTpoTeXHHYECKOE U KOHCTPYKIIMOHHOE MaTePHAIOBEICHHE

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 | ABromMaTHu3anus THIIOBBIX TEXHOJIOTHYECKUX MPOLIECCOB

2.2.2 | ABToMaTU3upOBAaHHBIN MEKTPOIPUBO/I TUITOBBIX TEXHOJOTHYECKHUX IPOIECCOB

2.2.3 | AnmapatHble CpeicTBa H IPOTPAMMHOE 00ecTieueHIe KOHTPOJLIEPOB

2.2.4 |IloaroroBka K MpoOIEAype 3aIIUTHI U 3alIUTa BHITYCKHOW KBATM(PHUKAIIMOHHON pabOTHI

2.2.5 |IIpenaumniaomHas paKkTHUKa

2.2.6 |IIporpamMmMmupyeMbie IPOMBIIUICHHBIE KOHTPOJUICPHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

YK-6: npunaTHE pemieHni

3HaTh:

VK-6-31 oCHOBHBIE XapaKTEPUCTUKHU U 00JIACTH MIPUMEHEHHUS IIPOTPAMMHBIX ITAKETOB

YK-3: npoekTupoBanue u paspadorka

3HaTh:

VYK-3-31 popmbl ipencTaBiaeHus 1 NOPSAOK 3aAaHuUs MOJIENel aKTUBHBIX U TACCUBHBIX KOMIIOHEHTOB

IIK-2: mpoekTHpPOBaHNE 00HEKTOB NMPOGecCHOHAILHOI 1eITeTLHOCTH

3HaThb:

[IK-2-31 ocHOBHBIE XapaKTEPUCTHKN B 00JIACTH IPUMEHEHHMS IIPOTPAMMHBIX ITaKETOB

VYK-6: npunaTHe pemieHni

YMeTh:

VYK-6-Y1 npoBoJuTE aHAN3 IEKTPHYECKUX CXEM BO BPEMEHHOW M YaCTOTHOM 001acTsIX

YK-3: npoekTupoBanue u paspadorka

YMmerb:

VYK-3-¥1 pabotats B cuCTeMe aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHHS

IIK-2: mpoekTHpOBaHNE 00HEKTOB PO ecCHOHAILHOI TeITeTLHOCTH

Ymerb:

TIK-2-Y1 monenupoBats ¢ nomomisto CAIIP pasnudnbie 371€KTpOHHBIE YCTPOICTBA

VYK-6: npunaTHe pemieHni

Baaaernb:




YK-6-B1 HaBbIKaMu aHaIH3a IEKTPOHHBIX CXEM

YK-3: npoekTupoBanue U pa3padoTka

Baanernb:

VYK-3-B1 0CHOBHBIMU NOHATUAMU CUCTEM aBTOMATU3UPOBAHHOTO IIPOEKTHUPOBAHUS

IIK-2: npoexTHpoBaHue 00bEKTOB NPodecCHOHAILHOM 1eATeIbHOCTH

Baaaernb:

[1K-2-B1 HaBbIKaM¥ MPOEKTUPOBAHUS MEYATHBIX IJIAT

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI
Pa3gen 1. OcHoBHBIC
cenenen o CAIIP
1.1 Ocuosnsie mousitust CAITP. 4 4 TIK-2-31 TIK-2- JI1.1J12.1 KM1 P1
Cocras u ctpykrypa CAIIP. V1 IIK-2-Bl 21
OCHOBHBIE OTIpE/ICICHUS YK-3-31 YK-3-
Mpo1ecca IPOEKTUPOBAHMUS. Y1 VK-3-Bl
Cranuu ¥ 3Tansl YK-6-31 YK-6-
npoektupoBanus. Llenu n Y1 YK-6-B1
3agauu CAIIP. IToxxomsr k
MIPOSKTHPOBAHUIO HA OCHOBE
KOMIIBIOTEPHBIX TEXHOJIOTUH.
Mopenuposanue B CAITP.
Knaccudukarmst
CAD\CAM\CAE-cucrem.
OO6actu IpUMEHEHUS
COBPEMEHHBIX
CAD\CAM\CAE-cucrem.
O61ue ceeneHus 0o
unrerpaiyu CAD- u CAE-
cuctem. CAD-
OPHUEHTUPOBAHBIN MOAXO.
CAE-opueHTUpOBaHbIi
noxxoa. CAD\CAE-
OpUEHTUPOBAHBII
noaxon. /Jlex/
1.2 Nzydenue nporpamm 4 6 TIK-2-31 TIK-2- J.1 KM1 P1
ANSYS,COSMOSWorks, V1IIK-2-Bl €]
MATLAB u ap. /J1a6/ YK-3-31 YK-3-
Y1 VK-3-Bl
VK-6-31 YK-6-
Y1 YK-6-B1
1.3 MopennpoBaHue 3IEMEHTOB 4 60 TIK-2-31 TIK-2- JI1.1J12.2 KM1 P1
MUKPOCXEMHOH TEXHUKU. V1IIK-2-B1 €|
IMoBenenyeckue moaenu. /Cp/ VK-3-31 YK-3-
VY1 YK-3-Bl
YK-6-31 YK-6-
Y1 VK-6-Bl
Paznen 2. Texnosoruu
NPOeKTUPOBAHMS
JIEKTPOHHBIX
KOMIIOHEHTOB




2.1 Texunonoruun PDM u CALS. 4 2 TIK-2-31 TIK-2- J.1 KM1 P1
Cucremsl Mathematica, V1IIK-2-B1 JI1.2J12.2
Maple, Mathcad, MATLAB. VK-3-31 YK-3- JI2.3
Cucremsl HHXXEHEPHOTO V1 VK-3-Bl €|
aHallu3a 1 pacyeToB. VYK-6-31 YK-6-
OCHOBHBIE METO/IbI Y1 VK-6-B1
WH)XEHEPHBIX PACcUETOB.
MeTo1 KOHEUHBIX
anemenToB. CAITP
AIEKTPUICCKUX U
9JIEKTPOHHBIX YCTPOUCTB.
CAIIP npoeKkTupoBaHUs
NEKTPUYECKUX CXEM U
yeprexeit. CAIIP
MIPOEKTHPOBAHUS TIEYATHBIX
miat. CAIIP tennioBoro
ananmmza. CAITP
TEXHOJIOTUYECKON
MOJrOTOBKH IPOU3BOJCTBA
NEKTPOHHBIX
ycTpocTB. /JIex/
2.2 CAIIP >neKTpHYecKuX u 4 6 TK-2-31 TIK-2- J1.1 KMI1 P1
AIIEKTPOHHBIX YCTPOUCTB. V1IIK-2-Bl JI1.2J12.2
CAIIP npoexkTupoBaHus YK-3-31 YK-3- 23
3NEKTPUYECKUX CXEM U Y1 VK-3-Bl €]
geprexxeir. CAIIP YK-6-31 YK-6-
MIPOEKTUPOBAHMS MTEYATHBIX Y1 YK-6-B1
iat. /J1ao/
2.3 Pa3paboTka anmeKkTpuIecKux 4 62 [MK-2-31 TIK-2- JI1.1 KM1 P1
CXEM, TOTIOJIOTHYECKUX V1 IIK-2-B1 JI1.2J12.2
yeptexeil. Co3nanue VK-3-31 YK-3- J12.3
TBEPAOTEIBHBIX MOJCIIEH. Y1 VK-3-Bl 21
CpaBHUTENBHAS VK-6-31 VK-6-
xapakrepuctuka CAE- V1 VK-6-Bl
MIaKEeTOB
(ANSYS,COSMOSWorks,
MATLAB u 1p.) /Cp/
2.4 [loaroroBka u caaua 4 4 TIK-2-31 TIK-2- KM1
3ayera /3auéTCOI/ V1IIK-2-B1 21
VYK-3-31 YK-3-
VY1 YK-3-Bl
YK-6-31 YK-6-
Y1 VK-6-Bl
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusiTus (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI 115
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTtponrsHoe rilioief;eoMHe B
KM MEpOTIpUATHE I PBI OMPOCHI U1 HOATOTOBKU

KOMITETCHITUH




KMI1 TIK-2-31;[TK-2-
V1;YK-3-31;VK-3-
V1;VK-3-B1;YK-6-
31;VK-6-Y ;VK-6-
B1;[IK-2-B1

3a4er ¢ OLEHKOH

Bompocs! k 3auery

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
KOMITETeHIU It
P1 PI'P MK-2-31;I1K-2- Tema pacuerHo-rpadudeckoro 3aganus "[IpoexrupoBaHue

V1;IIK-2-B1;YK-3-
31;VK-3-Y1;VK-3-
B1;VK-6-31;YK-6-
V1;VK-6-B1

9NEKTPOHHOTO O0Ka".

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

1) Omucanue 3MeKTPOHHOTO OJI0Ka

2) Pa3zpaboTka CTPYKTYpHOI cXxeMbl OJ10Ka

3) MonenupoBaHue pabOTHI IEKTPOHHOTO OI0Ka

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KOMHBK)TepHOG TECTUPOBAHUC 10 pas3aciiaM AUCHUIUINHBI

Kak pacumdposriBaercs: abopesuatypa CAIIP?
CHCTEMa aBTOMATH3HPOBAHHMS IIPOECKTOPOB
CHCTEMBI aBTOMATH3MPOBAHHOTO IIPOSKTHPOBAHUS
CHCTeMa aBTOMaTHYIECKOT0 IIOCTPOCHHUE penbeda
CHCTEMa aBTOMAaTHYECKOTO MPOSKTUPOBAHNUS

CAIIP 310
aBTOMAaTU3UPOBAHHAS CUCTEMA YIPAaBJICHUS IIPOU3BOACTBOM
AaBTOMAaTU3UPOBAHHAs CHCTEMA YIPAaBJICHUs NPEAIPUATHEM

ABTOMAaTHU3WPOBAHHAsA CUCTEMA YIIPABJICHUSA TCXHOJIOTHYCCKUM O60pyIIOBaHI/I€M
OPraHn3alMOHHO-TCXHNYCCKAsA CUCTEMA, B3aUMOCBA3aHHAas C TOAPa3ACICHUAMUA HpOCKTHOI}'I Opranu3annu

Ha srane TeXH0I10THYECKOM ITOATOTOBKH MOIPOU3BOACTBA PCIIAIOTCA CICAYIOIINEC 3a1a9n

UH)XEHEPHBIE pacyeThl U npoektupoBanue 3D monenei

NPOEKTUPOBAHNUS TEXHOJIOTHYECKHUX MPOLIECCOB IPOSKTUPOBAHUS YIPABISIOMMX IPOrPaMM M TEXHOJIOTHYECKOH OCHACTKU

npoektupoBanus 3D mMojeneit u yepTexen n3aenus

KOHCTPYHUPOBAaHUA I/ISI[CHI/Iﬁ u pa3pa60TI<a YIIpaBJIAOMIUX IpOrpaMm

Camas nonynsipHas B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

UYro Takoe MpoeKTHpOBaHHE?
3TO MPOLECC CO3AAHNS ONMCAHMS, HEOOXOUMOTO IS TIOCTP

OCHMUA B 3aJaHHBIX YCJIOBUAX CIIC HE CYHIECCTBYIOILIECTO 00BeKTa




9TO FOTOBBIA MaTepHai, KOTOPBIH HEOOXOANUM ISt TIOCTPOCHUS B 33IaHHBIX YCIIOBUSX €IIle He CYIIECTBYIOIIET0 00beKTa
COBOKYITHOCTb ITPOEKTHBIX JOKYMEHTOB B COOTBETCTBHHU C YCTAHOBJIEHHBIM NIEPEUHEM, B KOTOPOM NPEACTABIEH PE3YIbTAT
IIPOEKTUPOBAHUS

HPOIIECC OMUCAHUS OIPEICICHHOTO 00BEKTa

Kakue rpadudeckie npuMUTHBBI HCIIOB3YIOTCS B AutoCAD?

TOYKa, OTPE30K, OKPYKHOCTB, IyTa, TEKCT, TOIHINHHS

TOYKa, MOJUIMHUS, TOJIUTOH, OKPYKHOCTb

TOYKa, JINHHS, JIOMAaHas! JINHUS, TIOJIUTOH, TTOJIUITHHNUS, OKPYKHOCTb, Iyra, TEKCT
Kpusas Beswe, Oera-crunaitn

J71s1 4ero ciny>XuT NpUKIAAHOE IporpaMMHoe obecrieuenue?
IUTAHUPOBAHUS ¥ OPTraHU3aIMY BEIYHUCIUTEIBHOTO Ipoliecca 8 9BM
peann3anys aaropUTMOB YIIPABICHHUS 00BEKTOM

TUIAHUPOBAHUS U OPraHU3aLUH AITOPUTMOB yIPaBICHUS 00BEKTOM

ToxnecTBeHHas JEKOMITO3HIHS 3TO OIEPaNHs, B PE3ylIbTaTe KOTOPOH. ..
nro0ast cucTeMa IIPEeBPAIaeTes B caMy ceost

CpeICcTBa JACKOMITO3UIIMH TOXKIECTBEHHBI

CHCTEMa TOXKAECTBEHHA

Pacunenennas cucrema — 3T0...

CUCTEMa, JUI KOTOPOH CYILIECTBYIOT CPEACTBA MPOTPAMMHUPOBAHUS
cucTeMa, pa3zieJieHHast Ha MOICUCTEMBI

cUCTeMa, /U KOTOPOH CYILIECTBYIOT CPEACTBA AEKOMIO3UIIUI

YT0 nmoHMMaeTcs 10| IPOrPaMMHBIM 0OecTieueHueM?

COOTBETCTBYIOIINM 00pa30M OpPTraHH30BaHHEIM HA0OP IMPOTpaMM M TaHHBIX
Ha0Op CHeUaIbHBIX MporpamMm amist paboTsr CAITP

Habop cHeUaIbHBIX IPOTPaMM JUIsl MOJIEINPOBAHUS

[TapannenbHas KOPPEKIUs CUCTEMbI YIIPABJICHUS TO3BOJISET. . .
obecrneynTs BBEIEHHE UHTErPaaoB U IMPOU3BOJHBIX OT CUTHAJIOB OIINOKH
OCYILLIECTBUTh UHTETPAIbHbIE 3aKOHbI PETYINPOBaHUS

ckoppekTupoBatb AUX cuctemsl

MoaynbHOCTb CTPYKTYpPBI COCTOUT

B IIOCTPOCHUU MOJYJIEH 110 nepapxuu

Ha NPUHIUIIE BI0XKEHHOCTU C BEPTUKAIBHBIM YIIPaBICHUEM

B pa30MEeHUH MPOrpaMMHOTO MacCHBa Ha MOJYIH 10 (DYHKIIMOHATBHOMY HPU3HAKY

UTO MOHUMAIOT MO CHHTE30M CTPYKTYphl ACY?

MpPOLIECC HCCIIEA0BAHNS, OMPENSISIONINA MeCTO 3((EKTUBHOTO IIEMEHTA, KaK B (PH3UIECKOM, TaK U TEXHUUECKOM CMBICTIE
nporecc nepebopa BapuaHTOB IOCTPOCHUS B3aUMOCBSI3€H 3JIEMEHTOB 110 33/IaHHBIM KpuTepusaM u spdexrusaoctr ACY B 1esiom
MPOIIeCC peai3alliy IPOLeIyp M MPOTPaMMHBIX KOMIUIEKCOB 1ist paboTer ACY

PeSyﬂbTaTbI HUMUTAITAOHHOT'O MOACIIUPOBAHUA. . .

HOCAT CHy‘IaﬁHHﬁ XapakTep, OTpaXaroT JIMIIb CHy‘iafIHBIe COYCTaHUuA I[eflCTBleH.IHX (I)aI(TOpOB, CKJIaAbIBAIOIIHUXCA B IIPOLICCCE
MOJCIUPOBAHUA

SABJIAKOTCA HCTOYHBIMU U Tpe6y10T TIOATCIBHOI'O aHaJIn3a

ABJIAKOTCA UCTOYHHUKOM I/IH(bOpMaLII/II/I IJIA IOCTPOCHUA peajIbHOTO 00beKTa

CTpyKTypHOE HOAPa3AEICHUE CUCTEM OCYIIECTBIISETCH. . .
O MpaBHIaM MOJEIUPOBAHUS

IO MpaBUJIaM pa3OnueHUs

TI0 TIPaBHJIaM KJIaCCH(HKAIN

Kakumu MoryT OBITH CpeJICTBA JIEKOMITO3UITUN?
AMHUTALMOHHBIMA

MaTepHaTbHBIMH U a0CTPaKTHBIMHU

peaNbHBIME U HepealbHBIMU

Kak CIIC HHOTJ1a HA3bIBAIOT UMUTAILITMOHHOC MOZ[CJIPIpOBaHI/Ie?
METOJAOM PE€AJIbHOT'O MOACIUPOBAHUA

METOAOM MAIIMHHOI'O 3KCIICPHUMCHTA

MCTOAOM CTAaTUCTUYCCKOI'0 MOACIUPOBAHUA

Uemy npu MpOEKTUPOBAHUU CUCTEM YIIPaBIIEHUS yaemnseTcs 60blioe BHUMaHue?




COIPSKEHHIO YyBCTBUTEIBHOTO 3JIEMCHTA CHCTEMBI C €€ BBIYUCIUTEIbHBIME CPEICTBAMHE
OBICTPOICHCTBHIO U HAZICKHOCTH
Maccora0apUTHBIM MOKA3aTeIsIM U MOIITHOCTH

3a cueT yero JocTUuraercs nogooue Gu3n4ecKoro peasbHOro SIBJICHUS K MOJeIn?
3a CYET COOTBETCTBHSI (PU3NIECKOTO PEATBHOTO SBJICHUSA ¥ MOJICIIN

3a CYeT paBEHCTBA 3HAUCHHUN KPUTEPUEB MTOTOOHOCTH

3a CUeT paBeHCTBA SKCIEPUMEHTAIBHBIX JaHHBIX C TEOPETUIECKUMH MOJOOHBIMHU

J1st uero mpon3BOAUTCS KOPPEKIIUS CUCTEMBI YIIPABICHUS?

Juts obecrieueHus 3aJaHHbBIX TIOKa3aTelleil KauyecTBa mpolecca yIpaBIeHHs
JUISL YBEJIMUEHUSI IPOU3BOJUTEIIBHOCTH CUCTEMBI

JUTSL YIIPABJICHHUS] 0OBEKTOM 110 ONPECICHHOMY 3aKOHY

UYro ocymecTBIseTCA Ha 3TAlle HHTEPIPETalu Pe3ynbTaToB?
HpoLecC IMUTALUY C MOTYYEHUEM HEOOXOIUMBIX JaHHBIX
[IPAKTUYECKOE IPUMEHEHNE MOJIENU U PE3YIbTATOB MOAEIUPOBAHUS
[OCTPOEHHE BBIBOJIOB 10 JaHHBIM, IOJYYEHHBIM ITyTEM UMUTALUU

U3 yero cocTonuT mporpaMMHoe 00eCIIeYeHUE CUCTEM YIIPaBICHHA?
W3 CHCTEMHOTO ¥ NIPUKIIATHOTO IIPOTPAMMHOTO 00ecTIeeHUs

U3 CUCTEMHOTO ¥ HH(POPMAIIMOHHOTO MIPOTPAMMHOTO 00ECIEUECHUS
U3 MaTeMaTH4eCKOTro M NMPUKJIAJHOTO IPOrPaMMHOTO 0OecrieyeH s

Ha yem ocHOBaHO npoueaypHOE MporpaMMupoBaHue?

Ha IPUMEHEHUH YHHUBEPCAIBbHBIX MOAYIeH

Ha IPUMEHECHUH YHU(UINPOBAHHBIX IPOLEIYP

Ha MMPUMEHEHUN YHUDUIIMPOBAHHBIX CIOXKHBIX MPOTPaMM, KOTOPBIE O0BETUHSIIOTCS M0 HEPAPXIUUECKOMY IPHHIIUATTY

Urto noHUMarT noj cTpykrypoit ACY?

OpPraHU30BAHHYIO COBOKYIIHOCTb €€ 3JIEMEHTOB

COBOKYITHOCTb NIPOLIEAYP IPOrPaMMHBIX KOMIUIEKCOB I peanusanuu ACY

B3aUMOCBS3b, OIPEIEIAIONIYI0 MECTO IEMEHTA, KaK B (PHM3UYECKOM, TaK U B TEXHUYECKOM CMBICIIE

Uto ocymiecTBiIsieTcs Ha 3Tare MOArOTOBKY JaHHBIX?

OTIHMCaHKNE MOJIENU Ha SI3bIKe, IPHEMIIEMOM ISl HCIoJib3yeMort DBM

oTpeesieHre TPAHMUI] XapaKTePUCTHK CUCTEMBI, OTPAaHUICHUI 1 U3MEpHUTENel ToKazaTeneil 3pPeKTUBHOCTH
MIPOUCXOTUT OTOOP JAHHBIX, HEOOXOIUMBIX JJIsl IIOCTPOCHUS MOJCIH, ¥ MPEJCTABICHUN UX B COOTBETCTBYIOIICH Qopme

Ecnu Hem3MeHseMas 4acTh CUCTEMBI COJEPKHUT clabo AeMn(upoBaHHbIE U KOHCEPBAaTUBHBIE 3BE€HbS, TO MOTYT OBITh
UCIIOJIb30BaHbI KOPPEKTUPYIOLIHE YCTPOHCTBA, CO3AAIOILUE. . .

OTpHIATENbHBII (ha30BEIN CIBUT O3 M3MEHEHNS aMIUTHUTYTHONW XapaKTePUCTHKA

U3MEHEHUE aMIUIUTYIHOU XapaKTEPUCTUKU

olnepexeHue 1o ¢ase

JI1s1 9ero CIy>XKUT CHCTEMHOE IIPOorpaMMHOE obecriedeHne?

JUISL peau3aliiy alrOpUTMOB OpPraHU3alluU BEIYUCIUTEIBHOTO Tpolecca B OBM
JUIS MIJTAHUPOBaHMA M OpraHHU3allMK BBIYUCIUTENBHOIO mpolecca B OBM

JUTSL peaTM3aliy alTOPUTMOB YIIPABICHHS 00BEKTOM

ITpu MaTemaTHyeCKOM MOAEIMPOBAHUH B KaueCTBE 00BEKTa MOJCTUPOBAHHUS BBICTYIAIOT. . .
rpaduKy EepeXoHOTO MPOoIecca, OMUCHIBAOIINE 00BEKT MO YPABHEHHUSIM

WCXOJIHBIC YPAaBHEHUSI, IPECTABIISAIONINE MAaTEMATHIECKYIO MOJIETh OOBEKTa

MIPOLIECCHI, IPOTEKAIOLINE B MaTEMaTHUECKON MOen

YTo OoCymIecTBIAETCS Ha 3TAIe SKCIIEPIMEHTHPOBaHHE?
HOCTPOEHHE BBIBOJIOB I10 IAHHBIM, MOJY4EHHBIM IIyTEM HMHUTALUH
HPaKTHYECKOE NPUMEHEHUE MOJIEIH U PE3YIbTaTOB MOICITUPOBAHUS
MpOIIeCC MIMUTAILIUH C ITOJIyYCHNEM HEOOXOIMMBIX TaHHBIX

IIpu NpoeKTHPOBAHNY CHCTEM YIPABJICHUS PellIaloliee 3HaUeHUE HMEET ...
MaccorabapHuTHbIE [TOKa3aTeNH 1 MOITHOCTh

panHoHATBHEIA BEIOOP YyBCTBUTEIBHBIX JIEMEHTOB MIIH JATYHKOB 3TUX CHCTEM
pe3yabpTaT MaTeMaTH4ecKOr0 MOJETUPOBAHUS STHX CUCTEM

Uro Takoe knaccupukanys?
pa3bueHre HeKOTOPO COBOKYITHOCTH OOBEKTa Ha KIIACCHI IO HanboJiee CyIIeCTBEHHBIM PHU3HAKAM
pa3bueHre 00bEKTOB Ha KIIACChl




JCJIICHUEC aBTOMaTUYCCKUX CUCTEM Ha KJ1aCChl

Yro Takoe hu3HIEeCKOe MOJIETUPOBaHHE?

METO/]{ KCTIEPUMEHTAIBHOTO H3YUCHUS PA3IHYHbBIX (PU3NUECKUX SBICHHI, OCHOBAaHHBIH Ha MAaTEMAaTHIECKIX MOJEIISAX
METO/]] KCIIEPUMEHTAIBHOTO U3YUCHUS PA3IHMUHbIX (PU3NUECKUX SBJIEHMI, OCHOBAaHHBIN Ha UX (pru3nueckoM nmogooun
METOJI MaTEMaTHYECKOTO N3YUCHHS Pa3IMYHbIX (PM3NUECKHUX SBICHUH, OCHOBAaHHBIM Ha MX MaTEMaTHUECKOM MOT00NH

JIuHrBUCTHYECKOE OOECHIEYEHHE 3TO

ACOBOKYITHOCTb TEXHUUECKHX CPEJICTB, HCIOIb3YEMbIX B aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHUU
po0IEMHO-OPHEHTHPOBAHHBIC S3BIKH, TPEAHA3HAYCHHBIC TSI OTMCAHUS MPOLIETYP aBTOMATH3NPOBAHHOTO IIPOCKTHPOBAHUS
KOMIUIEKC PErTaMEHTUPYIONINX JOKyMEHTOB KacaloTcs OPraHN3allMOHHON CTPYKTYpHI TOApa3ieNeHui, skciuryatupyrommx CAITP
Ha00p JOKYMEHTOB, perylaMeHTUPYIOIHX KcIutyaTanuio CAITP

CHIKeHne ce0eCTOMMOCTH IIPOSKTHPOBAHMUS 00ecIIeunBaeTCs 3a CYeT

CIEIHaTN3UPOBAHHEIE pPaboune MecTa

HapaJIeIbHOTO IPOSKTUPOBAHUS, CO3JIaHHSI BUPTYAIBHBIX KOHCTPYKTOPCKHX OIOpO

ABTOMATHU3AINH MIPUHATHS PEIICHIH, HHPOPMAITMOHHON ITOAIEPKKH NPHUHATHS PUIIEHHS, aBTOMAaTH3AIMN 0(OPMIICHHS
JIOKyMEHTOB

BapHaHTHOE NPOSKTUPOBAHUE M ONTUMM3ALNS, YHUDUKALYS TIPOSKTHBIX PEIeHUH

Ha kakoii cTaguu MpoeKTUPOBaHUs paccMaTpUBaroTcs aHanoruunsle CAITP
a. IPeANpPOEKTHOTO 00CIeI0BaHHS

b. TeXHHYECKOTO 3a/JaHus

+ ¢. TEXHUYECKOTO MPEIIOKEHNS

d. acKm3HOTO MpOEKTa

IpencraBieHune xapakTepu3yeTcs

[ENEYCTPEMIICHHOCTHIO, IIEIOCTHOCTD U WICHUMOCTBIO, HEPaPXUIHUCTHIO, MHOTOACTIEKTHOCTBIO M Pa3BUTHEM
pa3leneHueM CUCTEMbI Ha YaCTH U MOCICAYIOLIMM HX Pa3IeIbHBIM HCCIICIOBAHIHEM

OIHCAHUEM CHUCTEMBI, BBIOJIHEHHOE B KAKOM-TO aCIEeKTe

COBOKYITHOCTBIO YCTOHUYMBBIX CBS3EH MEXITy JICMEHTAMHU CHCTEMBI

I'pynna npuznako kauectBa CAIIP kak 00beKTa dKCIUTyaTaluu

YUUTBHIBAIOT KAYECTBO BBIIIOJHEHHS OT/CIBHOM (DYHKIMOHAIBHON 331241

XapaKTepU3yeT ee MPUCIIOCOOICHHOCTD K I3MEHEHISIM

XapaKTepu3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BBITTOJTHEHHIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33734
orpaxaer cBoiictBa CAIIP ¢ nmo3ummii pa3iInyHbIX COCTABISIONIMX OOIIEro NpoIecca SKCILTyaTaluy

I'pynna npusHakoB kagectBa CAIIP xax 00bekTa IKCILUTyaTaIiy

XapaKkTepu3yeT ee MPUCIOCOOICHHOCTD K H3MEHEHHSIM

orpaxaer cBoiictBa CAIIP ¢ nmo3ummii pa3iInyHbIX COCTABISIONIMX OOIIEro NpoIecca SKCILTyaTaluy

XapaKTepU3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BBITTOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATIBHBIX 33134
YIUTBIBAIOT KQUECTBO BBIMOTHEHHUS OTACNBHON (QyHKIMOHAIBHON 3a0a4n

Kaknmu mapaMeTpamu onieprpyeT MPOSKTHPOBIIMK B POIIECCE MPOSKTHPOBAHUS
BBIXOJIHBIC

BHCIIIHUE

BHYTpPCHHHE

TEXHOJIOTUYECKHE

CAD cucrembl pemaroT 3a1a4u
KOHCTPYKTOPCKOTO TPOCKTUPOBAHHS
TEXHOJIOTUIECKOTO TIPOSKTHPOBAHUS
YIIPABJICHUS! HH)KCHEPHBIMH JTaHHBIMHU
WH)KEHEPHBIX PAcYeTOB

Ha craguu pabouero npoexTa NpoBOAUTCA

W3rOTOBIICHUE, HAJAJKa ¥ UCTIBITAHUE HECepUITHBIX KomrioneHTOB CAITP

co3maercs mopooHas padodas gokymenrtaiys mo CAITP B 1ienoM u 1o ee MU "CHCTEM U KOMITOHEHTOB
pa3pabaThIBalOTCSI OKOHUATENbHBIC perIeHus 1o co3nannuio CAIIP, KoTopble COTTacoBRIBAIOTCS M YTBEPXKAAIOTCS
ocymectsisiercs cnada CAIIP B pOMBIIIIEHHYIO SKCILTyaTalHIO

B xaxux maHHBIX HereoMeTpraHOTo Xapakrepa Tpedyror CAE cuctemsl

B OIMCAaHUU CBOMCTB KaXI0H IOBEPXHOCTHU ACTAIU

B TaO/INIIaX JaHHBIX HHCTPYMEHTOB U IPUCIIOCOOJICHUH

B Ta0JIMIIaX pa3MepoOB HOPMAJIM30BaHHBIX AeTajiel 1 COOPOYHBIX €INHHMII, BKITFO 4al09Ybl BO3SMOKHOCTE CO3/IaHHS COOCTBEHHBIX
OUOTHOTEK YTIEMEHTOB KOHCTPYKIIUH

B Ta0nMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajioB




Ha kakoli crauy mpOeKTUPOBaHUS Pa3padaTHIBAIOTCS MPHIOKEHHUS JUTA PellieHUs (PyHKIIMOHANBHBIX H TEXHOJIOTHYECKUX 3a1a4
CAIIP u opopmiieHHE BCell TOKYMEHTAIH

BBOJI B 9KCILTYaTallHIO

CO3[IaHNE HECTAHIAPTHBIX KOMIIOHCHTOB

TEXHHYECKOTO IIPOEKTa

pabodero mpoexra

Kakwue cTagnu BBIIOIHSAIOTCS Ha HTalle HayqHO-HCCIIEA0BATEIbCKUX PaboT
UCTIBITAaHUS U BBOJ B ICHCTBHE

SCKU3HBII U TEXHUUYECKUH IIPOEKTHL

HpeANpPOEKTHBIX HUCCIEJOBAaHUN U TEXHUUECKOTO 3adaHHs

cTaauu pabovero NpoeKTa, U3rOTOBICHHE, HalaaKa

Kommnekcusie CAITP

OPHEHTHUPOBAHBI HAa PUIIOKEHUSI, TJIc OCHOBHOU MPOIEAYPOH IPOSKTUPOBAHUSI SIBISIETCS KOHCTPYHPOBAHHS

COCTOSIT U3 COBOKYITHOCTH PAa3INIHBIX TTOJACHCTEM

OpUEHTHPOBAHHEIE HA MPHJIOKEHNUS, B KOTOPBIX MIPU CPAaBHUTEIHHO HECIIOKHBIX MaTEMAaTHIECKUX pacdeTax nepepadaThiBacTcs
00JIBIION 00BEM JJTAHHBIX

9TO aBTOHOMHO HCITOJIb3yeMbIC MTPOTPAMMHO-METOIMUECKIE KOMITICKCHI

[ToBbIIeHNe KauecTBa MPOSKTUPOBAHUS 00ECIIEUNBAETCS 32 CUET

HapauIeIbHOTO MPOCSKTUPOBAHMS, CO3/IaHHs BUPTYAIbHBIX KOHCTPYKTOPCKHX OFOPO

aBTOMATHU3AIMH NPUHATHS PEIICHUH, THPOPMAITMOHHOW TOICP)KKU MPUHSTHUS PEIICHNSI, aBTOMATH3AINUH 0()OPMITCHUS
JIOKyMEHTOB

CIeHaTN3UPOBaHHBIC paboune MecTa

BapUaHTHOE MPOCKTUPOBAHKE U ONITHMHU3AINS, YHH(UKAINSA IPOCKTHBIX PEICHUI

Cr0>XHBIC TEXHUYECKHE CHCTEMBI XapaKTepU3yIOTCs CIEAYIOUIMMHI KaueCTBaMH

COBOKYITHOCTb YCTOMYHUBBIX CBA3EH MEXKIY JIEMEHTaMU CUCTEMBbI

pa3zeneHue CUCTEMBI Ha YacTU U MOCIIENYIOIINM UX pa3zieiabHbIM UCCIIEI0BAaHUEM

I[eJI€yCTPEMIIEHHOCTBIO, IIEIOCTHOCTD M YWICHIMOCTh, HEPAPXUYHICTIO, 0araToaCIeKTHBHOCTh U Pa3BUTHEM
OIIMCAaHKHE CUCTEMBI, BBIIIOJIHEHHOE B KAKOM-TO aCIIEKTe

I'pynna npu3HAKOB Ka4ecTBa BHITOJHEHUS OCHOBHBIX (yHKIHH CAITP

otpaxaeT cBoicTBa CAIIP ¢ mo3uIuii pa3nu4HbIX COCTABIISIONMIMX OOIIEro Mpolecca IKCILTyaTalluH

XapaKTepU3yeT ee MPUCIOCOOIEHHOCTb K M3MEHEHHSIM

XapaKTepu3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BEIITOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATIBHBIX 3a71a4
+ d. yUUTBIBaIOT Ka4eCTBO BBITOJIHEHHS OTAENBHON (pyHKIIMOHANBHOH 3aa9H

Ha craguy TeXHUYECKOTO MPOEKTA BBIIOIHSIETCS

U3TOTOBJICHUE, HAJIaJKa U UCIIBITAHUE HECEPUHHBIX KOMIIOHEHTOB CAIIP

co3paercs noapooOHas padouas k gokymenrtaiyu no CAIIP B menom u 1o ee moJCHUCcTeM U KOMIIOHEHTOB
ocymectsisiercs caadya CAIIP B pOMBIIIIIEHHYIO SKCILUTyaTalHIo

pa3pabaThIBalOTCSI OKOHYATENbHBIC pemIeHns 1o co3nannio CAIIP, KoTopbie COTTacoBRIBAIOTCS M YTBEPKAAIOTCS

Kaxkas u3 YKa3aHHBIX CUCTEM IIpEAHAa3Ha4YCHa MJId YIOPABJICHUS NHKCHEPHBIMU JaHHBIMU
Bepruxans

Kommac-menemxep

Cosmos

SolidWorks

B kakux JaHHBIX HETEOMETPHUYHOTO XapakTepa TpedyioT CAIIP cucteMsr

B TabIHLaX pa3MepoB HOPMAIM30BaHHBIX AeTanel 1 COOPOYHBIX €ANHMUII, BKIIOYas BO3MOKHOCTb CO3JJaHUSI COOCTBEHHBIX
OnOINOTEK 3IEMEHTOB KOHCTPYKIIUH

B TaOnMmax (pu3UKO-MEXaHWIECKUX CBOHCTB MaTEpHaIOB

B TaOJIHMIaX AaHHBIX HHCTPYMEHTOB U IIPUCTIOCOOTEHHH

B OMMCAaHUU CBOMCTB KaXXJJO! MOBEPXHOCTH JETANIU

IIpu ynpaBieHUN UHXXEHEPHBIMU JaHHBIMU

pacyeTsl Ha MPOYHOCTh

npoekTupoBanusi 3D Mozeneil n yepTexeit u3nenus

IMMPOCKTUPOBAHUA TEXHOJIOTUYCCKUX IMTPOIECCOB U YIIPABJIAIOIUX IIPOTrpaMm
yIIpaBJICHUS JOKYMEHTO000pOTOM

CBOICTBO CIIOKHOW CUCTEMBI LIEJIEYCTPEMIIEHHOCTD OMPEIEIISET
pa3IUyYHbIe TPYIIIbI CBOMCTB CUCTEMBbI
LENOCTHOCTh 00Pa30BaHMsl, COCTOAIIAS U3 CBA3aHHBIX MEXKAY COOO0M IIEeMEHTOB




oeinu, st KOTOpOfI CO31acTCsA CUCTEMA
CIIOCOOHOCTH U3MEHSTH CBOU (I)yHKL[I/II/I, CTPYKTYpPY, BHYTPEHHUC IIPO — MPOLUECCHI Ha MMPOTSXKCHUHN BCEIO JKU3HEHHOI'O IIMKIIa

Kaxoii u3 npeCTaBIEHHBIX BAPUAHTOB HE SBISETCA Pa3HOBUIHOCTBIO CUCTEMHOIO MIOAX0/1a K IPOEKTUPOBAHUS
CTPYKTYPHBII OJXOJ,

TEXHOJIOTUYECKUH MOIXO0

00BEKTHO-OPUEHTHPOBAHHBIN ITOIX0

61104YHO-HepapXUUECKUil MOIX0

B uem cytb npunnuna passurus npu cozganuu CAIIP

obecrieunBaeT COBMECTHOE (DyHKIMOHUPOBaHHE cocTaBHBIX yacTed CAIIP 1 coxpaHseT OTKPBITYIO CHCTEMY B LIEJIOM
obecreunBaeT eI0CTHOCTh CUCTEMBI X HEPAPXUIHOCTh MIPOSKTUPOBAHUS OTJEIBHBIX €IEMEHTOB U BCEro 00bEKTa
MPOEKTUPOBAHHMS

OpPHEHTHpPYET Ha IIPEHMYIIECTBEHHOE CO3IaHIe 1 UCTIOIH30BaHNE TUIIOBBIX M YHH(PUIIMPOBaHHEIX d1eMeHToB CAITP
obecreunBaeT MOMOTHEHNE, COBEPIICHCTBOBAaHNUE U OOHOBIICHUE COCTaBHBIX dacTeit CAITP

Kakue mpuMATHBBI OTHOCATCS K IIPOCTHIM?

TOJIMJIMHHS, MYJIbTHIIHHUS, MYJIBTHTEKCT, pa3Mep, BEIHOCKA, OMYCK, IITPHXOBKA
TOYKa, OTPE30K, KPYT (OKPYKHOCTH), Ayra, IpsiMast, JIyd, dJUIHIIC, CIUIAlH, TEKCT.
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

Kaxue npiMHUTHBBI OTHOCSTCS K CIIOKHBIM?

HOJIMITHHUSL, MYJIBTUITHHUS, MYJIBTHTEKCT, pa3Mep, BBIHOCKA, TOMYCK, IITPUXOBKA U T.JI.
TOYKa, OTPE30K, KPYI (OKPYIKHOCTb), Ayra, HpsiMast, JIyd, dJUIMIC, CIUIalH, TEKCT
PUCYHKH, rpaduTH, Tpaduxa

noJioca, urypa

Kakne npuMHUTHBBI OTHOCATCS K PeAKUM?

TOYKa, OTPE30K, KPYI' (OKPY>KHOCTB), Ayra, IpsiMast, JIyd, SJUIMIC, CIUIalH, TEKCT
TOJWJIMHUS, MYJIbTIIINHAS, MYJIBTHTEKCT, pa3Mep, BEIHOCKA, TOIYCK, INTPHUXOBKA H T.1I.
pHUCYHKH, TpaduTH, TpaduKa

noJyioca, gurypa

UYro rakoe MynbTunuHus?

9TO CIIOKHBIA IPUMHUTHUB, COCTOSIIMN M3 OJHOTO MM HECKOJIBKHX CBS3aHHBIX MEXKIY COOOHM MPSMOIMHEHHBIX U JYTOBBIX
CEerMeHTOB

3TO 00BEKT, COCTOSIINN U3 IMydKa JJOMaHbIX, TTAPAIUICIBHBIX IPYT IPYTY JTHHUAH.

KOJIMYECTBO JIMHUH, BXOIALMX B MYIbTHJIMHUIO, COCTABISET OT 2 110 16

9T0 OECKOHEYHbIE B 00€ CTOPOHBI IMHUHU

9TO MHOXECTBO COEJIMHEHHBIX MOJIOC

I'pynmst Touek 310?

9TO MMEHOBaHHbIE HAGOPBI TOYEK, KOTOPBIC MOKHO BBIOMPATh IPH PEIAKTUPOBAHHHU U BCTABKE, a TAKXKe PH GOPMUPOBAHUH
MOBEPXHOCTEH MO TOYKaM IPU MOJICITHPOBaHUM perbeda

3TO HE IMEHOBAHHBIE TOYKH, KOTOPBIE MOJKHO BBIONPATH IIPU PEJAKTHPOBAHUH U BCTABKE, a TAkKe MPH (OPMUPOBAHIH
MOBEPXHOCTEH M0 TOUKaM MPHU MOAETUPOBAHUH peribeda

9TO TOYKH, KOTOPBIE HeJIb3sl BRIOUPATH IPU PEIAKTUPOBAHUH M BCTABKE, a TAKKE NPU (HOPMHUPOBAHHHU [OBEPXHOCTEH [0 TOYKAM
TIPY MOJICTTPOBAaHHH perbea

9T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUYEK

Yro Takoe rmaurc?

9TO MPUMUTHB, SBIISIOLIANACS YaCTHIO OKPYKHOCTH

9TO CJIO)KHBIN IPUMHUTHUB, COCTOSIINI U3 OHOTO MIIH HECKOJIBKHX CBS3aHHBIX MKy COOO0M CErMEHTOB

3TO TEOMETPUIECKOE MECTO TOUEK, CYMMa PACCTOSHHI 0 KOTOPBIX OT JABYX (PUKCHPOBAHHBIX TOYEK ((POKYCOB) MOCTOSIHHA
3TO CKaTast OKPYKHOCTh

Yro Takoe cIiIaiH?

9TO JIMHYSI, KOTOPAst POXOIUT Yepe3 3aJaHHbIC TOUYKHA U MOXKET YIIOBIETBOPSITH YCIOBHSIM KacaHHs B HAYaJIbHOW, KOHSUHOW WITH
00enx TouKax

9TO CJI0KHBIN IPUMHUTHUB, COCTOSIINI U3 OHOTO MIIH HECKOJIBKHUX CBS3aHHBIX MKy COOO0M CErMEHTOB

3TO 00BEKT, COCTOSIINI U3 MyYKa JIOMAHBIX, MapaUICIbHBIX APYT APYTY JINHHUHA

9TO CIIOKHBIN MPUMHUTHUB, COCTOSIINN M3 MHOKECTBA TUIABHBIX JIMHUH

Ha xaxoii mnardopme padotaetr Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad




NanoCAD

Kaxwue pactpossie hopmats! moanepskusaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, @opmarsr ¢aiinos BIL/BIP/BSQ

UYro Ha3bIBAIOT aBTOMAaTH3UPOBAHHBIM ITPOEKTUPOBAHHEM?

HpOLECC TPOEKTUPOBAHHUS OCYLIECTBIISETCS YETOBEKOM

IIPOEKTUPOBAHUE, IIPU KOTOPOM IIPOUCXOUT B3aUMOIEHCTBUE UEIOBEKA U IBM.

HIpPOEKTHPOBaHKE, IPU KOTOPOM BCe IIpeoOpa3oBaHus ONMHUCaHUI 00BEKTa U aNTOPUTMa €ro (YHKIIHOHHPOBAHHUS OCYIECTBIISAETCS
0e3 yqacTus 4enoBexa

-TIPOEKTHPOBAHUE, IIPH KOTOPOM BCe TPe00pa30BaHIs ONMMUCAHIH 00BEKTa M AITOPUTMA €r0 (PyHKIIMOHNPOBAHMUS OCYIIECTBISIETCS
JUCTaHIMOHHO

Uro Takoe CTpyKTypHas JIUHUSA?

JIMHUSA, KOTOPas UCIOJIb3YETCs Ul 3a4aHUs TOYEK TPACChl

JIMHUS TPUAHTYISLUT

JIMHUSL, KOTOpast UCIIOIb3YETCsl KaK pa3elisiomas dIEMEHThI TTOBEPXHOCTH
JIMHUS PAaBHBIX BBICOT

Yro Takoe ycIIOBHAs OTMETKA?

OTMETKa TOYKHU HaJ ypOBHEM bantuiickoro Mopst
a0COJIFOTHAS BEICOTA TOYKH

NPOU3BOJIbHAS OTMETKA 6Aa30BOM TOUKH
CYILECTBYIOMIAss OTMETKA TOYKH

Yro Takoe oceBast TMHUL?

JIUHHUS, HAITPaBJICHHAS BIOJb OCH X
0a30Bast MPOIOJILHASI JIMHUS TPACCHI
MOTIEPEYHAs JINHUSI TPACCHI

JIMHUS, HAIIPABJICHHAS BJIOJIb OCH Y

5.4. MeToauka olleHKH 0CBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepuu oLieHMBaHMS OTBETa Ha 3a4€TE C OLIEHKOH

OueHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YUAIOIIMHCS IEMOHCTPUPYET CUCTEMHbIE TEOPETHIECKUE 3HAHMS, BIAJICET
TEPMHHOJIOTHEH, JIeflaeT apryMEHTHPOBAHHBIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TIOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH Pedbi0 U CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOUYHSIOIIUE BOIIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIAJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOJBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIH IIPU He3HAYUTEIBHON KOPPEKIIUH ITPEHOAaBaTEIeM.

O11eHKa «yJOBJIETBOPUTEIBLHOY» BBICTABIISIETCS, KOTIa 00yJaromuiics HernyOoKrue TeOpeTHYecKrue 3HaHus, MPOSIBIISIET cllabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUI 1 IIPOLIECCOB, HEIOCTaTOYHOE YMEHHE JIeIaTh apI'yMEHTHPOBaHHbIC BHIBOJIBI U
MPUBOINTE IPUMEPHI, TOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IPH KOPPEKIUH MPEIoAaBaTeIeM.

O1LeHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISCTCS, KOTAA 00yJarouiics: JeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbIE BHIBOIBI U IIPUBOIUTH IIPIMEPHI, HE BIIaJieeT TEPMHHOJIOTHEH, IPOSBIIET OTCYTCTBHE
JIOTHYHOCTH U MOCEA0BATEIFHOCTHIO U3JIOKECHUS, AENACT OMIMOKH, KOTOPbIE He MOXKET UCIIPABUTh JaXe IPH KOPPEKIIUH
HpETIo/IaBaTelieM.

[TpoxoskieHre KOHTPOIBHOTO MEPOTIPHUATHS 10 Cllade 3a4eTa C OLIEHKON CUNTACTCs BBIIIOJIIHEHHBIM YCIICIITHO, €CIIH IIPH €TO
OIICHWBAHMH TTOJTyUeHA OIICHKA HE HIDKE «YOBIECTBOPUTEIHHOY.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 3i1. aapec

JI1.1 |Hopenkos M.IT. OCHOBBI Mocxksa: MI'TY um. H.O.baymana, 2002,
aBTOMAaTU3UPOBAHHOTO
MPOEKTHPOBAHHS

JI1.2 | JIeBunxuii A.A. ITpoexTupoBanue KpacHosipck : Cubnpckuii ¢penepanbHbITH
MukpocucreM. [IporpamMHsie yHuBepceurer, 2010,
cpenctBa obecrieuenust CAIIP: http://biblioclub.ru/index.php?
yaeOHOe ocobue page=book&id=229317

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.1 | W.B. KpsicoBa, M.H. [Ocuossr CAITP Omckuil rocyTapCTBEHHBIN TeXHUUECKUil
Onunen, T.M. yHuBepcuteT. — OMck : M3naTenscTBo
Msicoenona, JI.C. OmITY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI2.2 | Kucens H.H. OCHOBBI KOMITBIOTEPHOTO Taranpor : UznarensctBo FOxxHOTO
npoektupoanus POC CAIIP (dbenepanpHOTO YHUBEpCuTeTa, 2016,
CB4Y http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 |T'aBpunos C.B. Mertozp! aHanM3a JOTUIEeCKUX Mocksa : PULI "Texnocdepa", 2011,
koppensimii aist CAITP http://biblioclub.ru/index.php?
mudposerx KMOIT CBHC page=book&id=135400

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»

31 |LMS Canvas https://Ims.misis.ru

6.3 Ilepeyennb MPOrpaMMHOTO odecnedeHust

I1.1 |10 AatuBupyc Kaspersky Endpoint Security ans 6usneca-Pammpennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 [IIO Solidworks Education Edition

I1.3 T1O Microsoft Office 2007 Russian Academic OPEN No Level

1.4 |IIO Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

I1.5 |ITIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level

1.6 |10 Micro-Cap 10 Evaluation

I1.7 |IIO CAIIP DipTrace

I1.8 | bpaysep Google Chrome

I1.9 | IIO Microsoft Teams

I1.10 |IIO WinDjView 2.0.2

.11 |IO DjVu Solo 3.1

I1.12 |IIO MATLAB & Simulink

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

n.1 |http://window.edu.ru/window/catalog - equHOE OKHO IOCTYIIa K 00pa30BaTEIbHBIM PECypcaMm;

N.2 | http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKHE PYKOBOJCTBA Mo mpoaykram MathWorks

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasunauenne OcHarenne

139 VYuebnass maboparopust (kommbloTepHsiii | Kommnbrotep B coope, 13 miT.

KJI1acc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 .

JUTUIOMHOTO npoektuposanud, | [Ipoekrop Acer ¢ mortosiouHbIM KperuieHuem P5206(3D), 1
CaMOCTOSITEeIBHOM pabOThl OOYJAIOMUXCS | IIT.

Okpan Lumien Eco Picture 200x200 cwm, 1 mmr.

Kommyrarop D-Link 16mopr, 1 mT.

Be6-kamepa Logitech, 1 .

CroJ1 KOMIIBIOTEPHBIN, 12 1mIT.

Croun yaeHHYeCKHi, 7 mIT.

Cryn yyeHnueckuit, 25 wr.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA

B npouecce uzydeHns TUCUUIIMHBI BBIACIAIOT Ba BUIA CAMOCTOSTENBHON pabOThI: - ayIUTOpHAs; - BHEAYAUTOPHAs. AyTUTOpHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUILIHHE BRIIOTHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTeNs.
BueaynuropHas

CaMOCTOATEIIbHAA pa60Ta - IJITaHupyeMas yqeGHaﬂ pa60Ta 06y‘{aIOIJ.[I/IMC$[, BBITIOJIHAAEMAs BO BHCAYAUTOPHOC BPEMA 110 3aJaHUIO U
IprU METOAUYECKOM PYKOBOJICTBE ITPEIIOAaBaTEA, HO 6e3 ero HETIOCPEACTBECHHOT'O YyUaCTHA. CamocTosiTenpHast pa60Ta,

HE MIPeIyCMOTpEHHas: IpOorpaMMoii yueOHOI JUCHUIUIMHBL, pACKpPhIBAIOLIeH M KOHKPETU3UPYIOLIEH ee cofepiKaHue,
OCYIIIECTBISIETCS 00YJarONMMCS HHUIIHATHBHO, C IIEJIBI0 peaTn3aliii COOCTBEHHBIX YUCOHBIX U HayIHBIX HHTEpecoB. [ Ooree
3¢ GEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOTHI IO TUCIHUIIIMHE MIPEIoAaBaTelb PEKOMEHIYeT HCTOUYHHUKH JUTS PaOOTEHI,
XapakTepu3yeT HanboJiee palMOHANbHYI0 METOAUKY CAMOCTOSATENILHON pabOThI, IEMOHCTPUPYET paHee BHIIOTHEHHBIE
00yJaromuMucs padoTHl 1

T. 1. Buzsl 3aganuii A7t BHEayAUTOPHON CaMOCTOSATENBHOM PabOTHI, UX COIep KaHUEe U XapaKTep MOT'YT HMETh BApHATUBHBIN U
I depeHIMPOBaHHbINA XapakTep, YIUTHIBATh HHANBHIYyaIbHbIe 0cOOeHHOCTH oOyuatomerocs. CamocrosrenbHas paboTa MOXeT




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

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




