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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.)

2.2.1 KoMmbproTepHO€E TECTHPOBAHHE IO pa3jienaM JUCIHILIN

Kak pactndpoBbiBaercs abopeBuatypa CAITP?
CHCTEMa aBTOMATH3UPOBAHKUS [TPOCKTOPOB
CHCTEMbI aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHHUS
CHCTEMa aBTOMAaTHYECKOTO MOCTPOCHHE penbeda
CHCTEMa aBTOMATHYECKOTO MPOCKTHPOBAHUS

CAIIP sto
ABTOMATU3UPOBAHHAS CHCTEMA YIPABJICHUS MPOU3BOJICTBOM
aBTOMAaTU3UPOBAHHAS CHCTEMa YIPAaBJICHUS MPEIIPUATHEM

HBI

ABTOMATU3UPOBAHHAA CUCTEMA YIIPABJICHUA TCXHOJOTMICCKUM O60pyﬂOBaHI/IeM
OpraHrn3alluOHHO-TCXHUYCCKaA CUCTEMA, B3aMMOCBA3aHHas C IOApa3aACICHUAMU HpOCKTHOﬁ OpraHu3alnuu

Ha sTane TexHOIOTHYECKOH MOATOTOBKH MTPOU3BOJICTBA PEIIAIOTCS CICAYIONINE 3aaul

WH)KEHEepHBIE pacyeThl U npoektupoBanue 3D moaeneit

MMPOCKTUPOBAHNA TEXHOJOTHYCCKUX IMPOLECCOB MPOCKTUPOBAHUA YIIPABIAKOIIUX IIPOTrpaMM U TEXHOJIOTUYECKON OCHACTKHU

npoekTuposanus 3D Mozenel u yepTexeil u3aenus

KOHCTPYHPOBAHHS H3ISIUHA U pa3paboTKa yIPaBISIOINX IIPOrPaMM

Camas nonynspHasi B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

Yro Takoe mpoeKTUPOBaHHE?




OTO MPOLECC CO3AaHNA OMMUCAHUs, HGOGXO,HI/IMOFO JUISL TOCTPOCHUS B 3a/IaHHBIX YCJIOBUAX €LIC HE CYIICCTBYIOIICTO 00BeKTa
3TO FOTOBBIN Matcepual, KOTOpLIﬁ H€06XOZ[I/IM AT IOCTPOCHUA B 3aJaHHBIX YCJIOBUAX €IIIE HE CYIISCCTBYIOLIETO 00beKTa
COBOKYITHOCTB IMTPOCKTHBIX JOKYMCHTOB B COOTBETCTBUU C YCTAHOBJICHHBIM IICPEYHEM, B KOTOPOM NPCACTABJICH PC3YJIbTAT
TMPOCKTUPOBAHU S

Mpouecc OnucaHus OonpeaeICHHOTO 00beKTa

Kakne rpadudeckne MpUMHTHBEI HCTIONB3YIOTCS B AutoCAD?

TOUKa, OTPE30K, OKPY:KHOCTD, yTa, TEKCT, NOJUINHUS

TOYKA, OIUINHNSA, TOJUTOH, OKPYKHOCTb

TOYKa, JINHUS, JIOMAHAasl JINHUSL, IIOJUTOH, TOJIMIUHUS, OKPYXKHOCTb, Ayra, TEKCT
Kpusas Besbe, 6era-crmaitn

JI71st 4ero cIyXXuT NPHUKIAIHOE IPOrpaMMHOe obecrieueHne?
IUTAHUPOBAHUS U OPraHU3alluy BEIUUCIUTENBHOIO pouecca B OBM
peanu3anus aTrOpUTMOB YIIPABIEHHUS 0OBEKTOM

TUIAaHUPOBAHUS ¥ OPTraHU3aIMU aITOPUTMOB YIIPABICHUS 00BbEKTOM

ToxaecTBeHHAs AEKOMIIO3UIINSA 3TO OIepanys, B pe3yabTaTe KOTOPOH. ..
mobas cucTeMa MpeBpalaercs B camy ceds

CpeICcTBa JAEKOMITO3UIMH TOXIECTBEHHBI

CHCTeMa TOXKIECTBEHHA

Pacunenennas cuctema — 3710...

cucTeMa, Ui KOTOPOil CyIEeCTBYIOT CPEACTBA IPOTPAMMUPOBAHHUS
CHCTEeMa, pa3/ieJieHHas Ha TIOACUCTEMBI

CHCTeMa, JJIsl KOTOPOi! CYIIECTBYIOT CPEe/ICTBA IEKOMITO3UIINU

Yro moHMMAaeTcs 1Mo MPOrpaMMHBIM o0ecriedeHIeM?

COOTBETCTBYIOIUM 00pa30M OpPraHU30BaHHBIH HAOOP MPOrpaMM U JaHHBIX
Habop crienuanbHbIX nporpamm s pabotst CAITP

Ha0Op CHEMUATIBHBIX POTPAaMM IS MOJCTHPOBAHUS

[MapasnnensHas KOPPEKLIUst CUCTEMBI YIIPABICHUS IIO3BOJISICT. ...
00€ECIIeUnTh BBEICHIE HHTErPAJIOB U IIPOM3BOIHBIX OT CUTHAJIOB OLIMOKH
OCYIIIECTBUTH HHTETPANBHBIC 3aKOHBI PETyIHPOBAHUS

cKoppekTupoBats AUX cucteMsl

MonyabHOCTE CTPYKTYPBI COCTOHT

B IIOCTPOCHUH MOJYJICH 110 HepapXuu

Ha MPUHLUIIE BIOXEHHOCTHU C BEPTUKAIBHBIM YIIpaBIeHHEM

B pa30MCHUH MPOTPaMMHOTO MacCHBa Ha MOJYIH 110 (DYHKIMOHAIBHOMY HPU3HAKY

UTo MOHMMAIOT TIOJ] CHHTE30M CTPYKTYphl ACY?

MPOILIECC MCCIICIOBAHUS, ONPEIEIISIONINI MeCTO 3((PEKTUBHOTO JIEMEHTA, KaK B (PH3HYCCKOM, TaK U TEXHUYECKOM CMBICIIC
npoiiecc mepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBS3EH JIEMEHTOB 110 3aIaHHBIM KpuTeprsiM U 3ddextruBHOCTH ACY B IIEIOM
MpOIECcC Pean3alliy IPOoLexyp U MPOTPaMMHBIX KOMIUIEKCOB it paboTel ACY

Pe3ynpTaTel IMUTaLIMOHHOTO MOJETUPOBAHUS. ..

HOCSIT CITy9aifHbIH XapakTep, OTPaKaloT JHIIb CIIydaifHbIe COUYeTaHHS AEHCTBYIONHNX (DAKTOPOB, CKJIAJBIBAIOIINXCS B IIPOIecce
MOJIEJIUPOBaHHUs

SBJISIIOTCS] HETOUHBIMU U TPEOYIOT THIATEIbHOTO aHaNIN3a

SBJISFOTCS] ICTOYHIKOM HH(OpPMAINH JUIS TOCTPOCHHUS PEATFHOTO 00BEeKTa

CTpyKTypHOE HO/Ipa3/ielIeHUe CUCTEM OCYLIECTBIISIETCH. . .
IO NpaBHIIaM MOJEIUPOBAHUS

TI0 TIpaBHJIaM pa30MeHUs

O TIpaBUJIaM KJIACCHU(UKAIINN

Kakumu MoTyT OBITE CpeNcTBa IEKOMITO3UIINHU?
UMHUTAalUOHHBIMU

MaTepuaabHbIMU U a0CTPAKTHBIMU

peanbHBIMK U HEPEAIbHBIMU

Kak CIIC MHOT' 1A HAa3bIBAIOT HMUTAIITHOHHOC MOI[CJ'II/IpOBaHI/Ie?
METOAOM pE€aJIbHOI'0 MOACIMPOBAHUA

MCETOAOM MAIIMHHOI'O 3KCIICPHUMCHTA

METOJAOM CTaTUCTUICCKOT'O MOACIIUPOBAHUA




UeMy npu MPOEKTUPOBAHUK CUCTEM YIIPABIICHUS yAeseTcs 60blIoe BHUMaHue?
COIPSKEHHUIO YYBCTBUTEJIHOTO 3JIEMEHTA CUCTEMBI C €€ BBIYUCIIUTEIbHBIMU CPEICTBAMU
OBICTPOICHCTBHIO U HAISKHOCTH

MaccorabapUTHBIM MTOKa3aTeIsIM i MOITHOCTH

3a cyer 4ero JOCTHraeTcst Hoooue GU3MIECKOro peabHOTO SIBICHUS U MOJEN?
3a CUET COOTBETCTBUS (PM3MUECKOTO PEabHOTO SBICHUS U MOJEIH

3a cueT paBEHCTBA 3HAYCHHN KPUTEPUEB MOJOOHOCTH

3a CYET PaBEHCTBA IKCIIEPUMEHTAIBHBIX JIaHHBIX C TEOPETUYECKUMU M0J00HBIMU

J171s 4ero mpou3BOAMUTCS KOPPEKIIHSI CUCTEMBI YIPABICHUs?

Juis oOecrieueHus 3a/laHHbIX TIOKa3aTeNeil KauyecTBa mpoLecca yIpaBiIeHUs
JUISl yBEJIMYEHHSI TPOU3BOIUTENBHOCTH CUCTEMBI

JUTSL yIIPaBJIEHUS] 0OBEKTOM 10 OTIPEICTICHHOMY 3aKOHY

UYro ocymiecTBIseTCA Ha 3Talle MHTEPIPETALU Pe3ylnbTaToB?
TpOIIeCC MIMUTALIUH C ITOJyYeHNEM HEOOXOIMMBIX JTaHHBIX
[IPAKTUYECKOE IPUMEHEHUE MOJEIHU U PE3yAbTATOB MOACIUPOBAHUS
[IOCTPOEHHE BBIBOJIOB I10 JaHHBIM, II0JYYEHHBIM IIyTEM UMUTALUU

U3 "ero cocTouT mporpaMMHOE 00ecIIeueHne CHCTEM YIIPaBICHUS?
U3 CUCTEMHOTO U NMIPUKIAIHOTO IPOrPAMMHOTO 00ECIICUeHUs

U3 CUCTEMHOTO ¥ MH(POPMALIOHHOTO MPOrPAMMHOT0 00ECIICUCHUS
N3 MAaTEMATHYCCKOTO U NPUKIIAAHOI'O IIPOTPaMMHOTO obecneueHust

Ha yeM ocHOBaHO IpoleAypHOE MPOrpaMMHpOBaHKE?

Ha NPUMEHEHUH YHUBEPCAIbHBIX MOTYIEH

Ha IPUMEHEHNH YHH(UINPOBAHHBIX IIPOIEIYP

Ha MPUMEHEHUH YHU(UIUPOBAHHBIX CIOXKHBIX IPOTPaMM, KOTOPbIe O0OBEIUHAIOTCS O HEPAPXUIECKOMY IIPUHITUITY

Uro noHuMaroT nof crpykrypoii ACY?

OpPraHU30BAHHYIO COBOKYITHOCTbH €€ DJIIEMEHTOB

COBOKYITHOCTb MPOLIEAYP IPOTrPaMMHBIX KOMILIEKCOB sl peanu3anuu ACY

B3aMOCBSI3b, OIPENSIISIONIYI0 MECTO JIEMEHTA, KaK B (PH3HYECCKOM, TaK M B TEXHHYECKOM CMBICIIC

Uro ocymecTBiIsieTcs Ha Tarne MOATOTOBKH JaHHBIX ?

OTMCaHKE MOJICITU Ha S3bIKE, MPUEMIIEMOM IS KCIoJIb3yeMoir DBM

OTIpeIeNICHHE TPAHUI] XapaKTEPUCTHK CUCTEMBI, OTPAaHWICHUI W NU3MEpUTENIeH TIoKaszaTeleil 3pPeKTHBHOCTH
MPOUCXOTUT OTOOP AAHHBIX, HEOOXOIUMBIX IJISl IIOCTPOCHUSI MOJEIH, U MPEJCTABICHUH UX B COOTBETCTBYIOIIEH Qopme

Ecnu Hen3MmeHsiemMast 4acTh CHCTEMBI COIEPIKHT C1a00 AeMI(pHpOBaHHbIE MM KOHCEPBATUBHBIE 3BEHBSI, TO MOTYT OBITH
UCTI0JIb30BaHbl KOPPEKTUPYIOLINE YCTPOUCTBA, CO3AAIOLINE. ..

OTpHLATENbHBII (ha30BbIN CIBUT O3 M3MEHEHUS aMILTHTYIHON XapaKTepPUCTHKU

U3MEHEHUE aMIUIUTYIHON XapaKTepPUCTUKU

OTIepeKeHue 1o (ase

J11s 4ero ciy>XuT CUCTEMHOE IPpOoTrpaMMHoe obecrieueHne?

JUTSL peaTU3alliH aJITOPUTMOB OPraHU3alMU BRIYMCIUTENLHOTO Tpoiiecca B 9BM
JUTSL TUTAHUPOBAHUS M OpraHU3allii BRIYUCIUTENBHOTO Iponiecca B OBM

JUTS peann3aluy alrOpUTMOB YIIPaBIeHUS 00BEKTOM

[Tpn MaTeMaTHIEeCKOM MOJICTTMPOBAHHH B KauecTBE 00BEKTa MOJIEITHPOBAHHUS BEICTYIAIOT. ..
rpaduKy IEPEexXoJHOTO MPOIIEcca, ONUCHIBAIONINE OOBEKT 110 YPABHEHUSIM

UCXO/IHbIE YPaBHEHMS, IPE/ICTABIISAIOIINE MAaTEMAaTHIECKYI0 MOJIENb O0OBbEKTa

HPOILECCHI, TPOTEKAIOIINE B MATEMaTHUECKON MOJIEN

Uro ocymecTBIgeTCSA Ha 3Talle SKCIepUMEHTHPOBaHUE?
IIOCTPOEHHE BBIBOJIOB 110 JIaHHBIM, I10JY4YEHHBIM IIyTEM UMUTALUU
[IPAKTUYECKOE IPUMEHEHUE MOJIENHU U PE3YIbTATOB MOAEIUPOBAHUS
MpOIIECC IMUTAIIUH C ITOJIyYCHHEM HEOOXOIUMBIX JaHHBIX

HpI/I MPOCKTUPOBAHNU CUCTEM YIIPABJICHUA PCIIaAtOUICC 3BHAYCHUEC UMCECT. ..
MaCCOFa6apI/ITHLIe I10Ka3aTeJIn U MOINHOCTh

paHI/IOHaJ'II)HHﬁ BI>I60p YYBCTBUTCJILHBIX DJIEMCHTOB WJIN JATUYUKOB 3TUX CUCTEM
PpE3YIbTAT MATEMATUYCCKOTI'O MOACIIMPOBAHUSA 3TUX CUCTEM

Yro Takoe kiaccupukanms?
pazOHeHne HEKOTOPOH COBOKYITHOCTH OOBEKTa Ha KJIACChI 10 HanboJIee CyIIeCTBEHHBIM ITPU3HAKaM




pa3bueHre 00HEKTOB Ha KIIACChl
JIeJICHIE aBTOMaTHYECKUX CHCTEM Ha KIIacChI

Yro Takoe (pu3MUeckoe MOACIUPOBaHIE?

METOJ SKCIIEPUMEHTAIBHOTO U3YYEHHS Pa3IMYHBIX (PM3NUECKHUX SBICHUH, OCHOBAaHHBIH Ha MAaTEMaTHYECKUX MOJIEIIX
METOJ SKCIIEPUMEHTAIBHOTO U3YUEHHS Pa3IMIHBIX (PU3HUECCKHX SBICHUH, OCHOBaHHBIM HA X (PM3UUECKOM MOJ00UH
METOJT MAaTeMaTHIEeCKOTO H3YUEHHS PAa3INIHBIX (PU3NUSCKUX SBICHUIT, OCHOBAaHHBIN HA HX MaTEMaTHIECKOM MOJ00NH

JlnurBuctuyeckoe obecreyeHne 3To

ACOBOKYITHOCTH TEXHUYECKHX CPENICTB, HCIOIb3YEMBIX B aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUI
Ipo0JIEMHO-OPHEHTHPOBAHHBIC S3bIKH, TPEAHA3HAYCHHBIC TSI ONMMCAHUS MPOLEAYP aBTOMATU3HPOBAHHOTO IIPOSKTHPOBAHUS
KOMIIJIEKC PErIaMEHTUPYIOIINX JIOKYMEHTOB KacaloTCs OPraHU3allMOHHOM CTPYKTYPbI OApa3AeNeHuH, skciutyatupytomux CAITP
Habop IOKyMEHTOB, pEriIaMEeHTUPYIOMUX 3Kctyaranuio CAITP

CHmkeHue ce0ecCTOMMOCTH IPOSKTHPOBAHUS obecrieunBaeTcs 3a CYeT

CIIelMaIu3UpOBaHHbIE paboyne MecTa

MapauIeIbHOTO MPOEKTUPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATHU3AINH IPUHATUS PEICHIH, HHPOPMAIIMOHHON TOAIEPKKH NPUHATHS PUIICHHS, aBTOMAaTH3aIN 0(OPMIICHHS
JIOKYMEHTOB

BapHaHTHOE POSKTUPOBAHUE M ONTUMHU3ALNS, YHUPUKAIS TIPOCKTHBIX PEIICHUH

Ha xakoii cTaguu MpoeKTUPOBAHUS paccMaTpUBatOTCs aHanoruuHbie CAITP
a. IPEANIPOEKTHOTO 00CIeI0BaHMS

b. TeXHIYECKOTO 3aJaHus

+ C. TEXHUYECKOTO MPEI0KCHUS

d. 5CKH3HOTO MpoeKTa

IIpencraBnenue xapakTepusyeTcs

LENIEYCTPEMIIEHHOCTBIO, LIEJIOCTHOCTD U YWIEHUMOCTBIO, HEPAPXUUYHUCTBI0, MHOIOACIIEKTHOCTBIO U Pa3BUTHEM
pas/ieleHueM CUCTEMBI Ha YaCTHU U MOCIEAYIOLUIUM UX Pa3eIbHbIM HCCIIEI0BaHIEM

ONMCAaHHEM CHCTEMBI, BBINOJIHEHHOE B KAKOM-TO aCIIEKTE

COBOKYITHOCTBIO YCTOMUUBBIX CBA3EH MEXKy 3JIEMEHTAMU CUCTEMBI

I'pynma mpu3HakoB kadectBa CAITP kak 00beKTa 3KCILTyaTallnu

YIUTHIBAIOT KQUECTBO BBIMIOTHEHUS OTACIBHON (QyHKIMOHAIBRHOH 3a1a4n

XapaKkTepu3yeT ee MPUCIOCOOICHHOCTh K H3MEHEHHUSIM

XapaKTepu3yeT CIOCOOHOCTH CHCTEMBI K OJTHOBPEMEHHOMY BBIITOJHEHHIO BCETO MHOXKECTBA (DYHKLIIMOHATIBHBIX 3a1a4
otpaxaet cBoricTBa CAIIP ¢ mo3uIuii pa3nu4HBIX COCTABISIONNX O0IIEro mporecca SKCINTyaTalluu

I'pynna npuznako kauectBa CAIIP kak 00beKTa dKCIUTyaTaluu

XapaKTEepU3yeT ee IMPHUCIIOCOOJICHHOCTh K N3MEHEHUSIM

otpaxaeT cBoicTBa CAIIP ¢ mo3uIuii pa3nu4HBIX COCTABILIONINX O0IIEro Iporecca IKCIUTyaTalluH

XapaKTepu3yeT CIOCOOHOCTH CUCTEMBI K OTHOBPEMEHHOMY BBITTOJHEHHIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33124
YUUTBHIBAIOT KaYeCTBO BBITIOJHEHHS OT/EIBHOM (DYHKIIMOHAIBHON 331241

Kaxumu napamerpamu onepupyeT NpoeKTUPOBIIUK B IIPOLECCE IPOESKTUPOBAHUS
BBIXOJIHBIE

BHEILIHHUE

BHYTPEHHUE

TEXHOJIOTUYECKHE

CAD cucremsl pemaoT 3a1a4u
KOHCTPYKTOPCKOTO IPOEKTUPOBAHHUS
TEXHOJIOTUYECKOTO IPOCKTHPOBAHHUS
VIIpaBJICHUS HH)KCHEPHBIMH TaHHBIMH
WH)XEHEPHBIX PacueTOB

Ha crapgun paGodero npoekTa mpoBOJNUTCS

W3TrOTOBJICHHE, HAJIAKA U UCIIBITAHNE HEeCepUIHBIX KoMITOHEeHTOB CAITP

co3maercs noapooOHas padouas gokymernTtaius mo CAIIP B nienoM u 1o ee mua"CHCTEM U KOMIIOHEHTOB
pas3pabaTbIBalOTCsA OKOHYATENIbHBIE pemeHns 1o co3nanuio CAIIP, koTopble COrIacOBBIBAIOTCS U YTBEPHKAAIOTCS
ocymectsisiercs cnaua CAIIP B mpoMBIIIIEHHYIO KCILTyaTaIUI0

B kakux JaHHBIX HET€OMETPHUYHOTO XapakTepa TpeOytoT CAE cucteMsl

B ONMCAHUHU CBOMCTB K)KA0H MOBEPXHOCTH JIETalIH

B Ta0JIMIIaX JaHHBIX HHCTPYMEHTOB M MIPUCIIOCOOTICHIH

B Ta0IHMIax pa3MepoB HOPMAJIM30BaHHBIX AeTajel 1 COOPOYHBIX €ANHMII, BKITIO 4ai09Ybl BO3MOXKHOCTE CO3/IaHHS COOCTBEHHBIX
OMONINOTEK HIEMEHTOB KOHCTPYKIIMU




B TaOnMax GU3NKO-MEeXaHMUECKHX CBOMCTB MaTepHajoB

Ha kakoif craany mpoeKTHPOBaHUS pa3padaTHIBAIOTCS MPHIOKEHUS JUTA pelleHns] (QyHKIIMOHAIBHBIX M TEXHOJIOTHYECKUX 3a1ad
CAIIP u opopmiieHHE BCel JOKyMEHTAIH

BBO/I B DKCILTyaTaI[HIO

CO3/IaHNE HECTAHIAPTHBIX KOMIIOHCHTOB

TEeXHHYECKOTO TIPOEKTa

pabodero mpoexra

Kaxkue craanu BEITOTHSIOTCS Ha 3Tale HAyYHO-UCCIIEIOBATENbCKIX padoT
UCIIBITAHUS U BBOJ B ICHCTBUE

9CKU3HBIN U TEXHUUYECKUI MPOEKTHI

HpPeINpPOEKTHBIX HCCIE0BaHUN M TEXHUYECKOTO 3a1aHHs

cTaauu pabovero MpoeKTa, H3rOTOBICHHE, HalaaKa

Kommekcursie CAITP

OPHEHTHPOBAHBI Ha IPUIIOKEHUSI, TI€ OCHOBHOM MPOLIEIYPOi IPOESKTHPOBAHHUS SIBJSIETCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH PA3JIMYHBIX MOJICUCTEM

OpPHEHTHPOBAHHBIC HA MTPUIIOKEHUS, B KOTOPBIX IIPH CPABHUTEIBHO HECIOXKHBIX MATEMaTHYCCKUX pacyeTrax rnepepadaTriBaeTcs
00JIBIION 00BEM JaHHBIX

3TO aBTOHOMHO HCIIOJIb3YEMBIC IIPOTPAMMHO-METOANICCKIE KOMILICKCHI

IToBeIlIeHNE KayecTBa IPOEKTUPOBAHUSA 00ECTIEUNBAETCS 3a CUET

MapauIeIbHOTO MPOEKTUPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATH3AINH IPUHATUS PELICHIH, HHPOPMAIIMOHHON ITOANEPKKH NPHUHATHUS PEIICHNs, aBTOMATH3AIMN 0(OPMIICHHS
JIOKYMEHTOB

CMELHaIN3UPOBaHHbIE PAbOUUE MECTA

BapHaHTHOE MIPOCKTUPOBAHNE W ONITHMHU3ANNS, YHH(DUKAINSA TPOSKTHBIX PEIICHUIT

CII0)KHBIC TEXHUYECKHUE CHUCTEMBI XapaKTCPU3YKOTCA CICAYIOIINMMHU Kad€CTBAMH

COBOKYITHOCTb YCTOﬁqHBLIX CBSI3CH MCKAY 9JICMCHTAMU CUCTCMbI

PpasaciIC€Hrue CUCTEMBI HA YaCTHU U MOCIICAYIOIIUM UX Pa3aCIbHBIM UCCICIOBAHUEM

HEJICYCTPEMIICHHOCTBIO, HETOCTHOCTD U YWICHUMOCTD, HCPAPXUITHUCTIO, 0araToacrneKTUBHOCTD U pa3sBUTHEM
OIIMCaHUE CUCTEMBI, BBITIOJIHCHHOEC B KAKOM-TO aCIICKTC

I'pynna npu3HAaKoOB KauecTBa BHIIOJIHEHUS OCHOBHBIX (yHKIuH CAITP

otpaxaeT cBoicTBa CAIIP ¢ mo3uiuii pa3nu4HbIX COCTABISIOMIMX OOILEro Mpolecca IKCIUTyaTaluu

XapaKTepu3yeT ee MPHUCIOCOOICHHOCTh K I3MEHEHISIM

XapaKTepU3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BBITTOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATIBHBIX 33134
+ d. yuHTBIBaIOT Ka4eCTBO BBIOJIHEHHS OTAENbHON (PyHKIIMOHANBHOMN 3a1aul

Ha cramum TeXHUYECKOTO MPOEKTa BRIITOTHICTCS

U3TOTOBIICHUE, HATAKa U UCTIBITaHUE HecepUitHbIX koMnoHeHTOB CAITP

cozznaercst noapoOHast paboyas k JokymeHrauuu 1o CAIIP B 1ie;10M 1 110 ee OACUCTEM U KOMIIOHEHTOB
ocymectaisiercs cradya CAIIP B IpOMBIIIIIEHHYIO 3KCIUTyaTalUIo

pa3pabaThIBalOTCSI OKOHUYATENbHBIC pemIeHus 1o co3nannio CAIIP, KoTopble COTTacoBRIBAIOTCS M YTBEPXKAAIOTCS

Kakast 13 yka3aHHBIX CUCTEM IpeAHA3HAuYEHa [UIsl YIPABIECHUs HH)XEHEPHBIMU JaHHBIMU
Bepruxans

Kommnac-menenxep

Cosmos

SolidWorks

B kakux JaHHBIX HEreoMeTpUYHOTo xapakrepa TpeOyroT CAIIP cucremsl

B Tab/nIIax pa3MepoB HOPMAJIM30BAHHBIX JeTajeil 1 COOPOUHBIX €NHUII, BKIIOYasi BO3MOXKHOCTb CO31aHMsI COOCTBEHHBIX
OUOITNOTEK TIEMEHTOB KOHCTPYKIINH

B TabnMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajoB

B TaO/INIIaX JaHHBIX HHCTPYMEHTOB U IPUCIIOCOOIICHUH

B OINFICAaHUU CBOMCTB Ka)kJJOH ITOBEPXHOCTH JIETAIN

[Ipu ynpaBneHUn UHXXEHEPHBIMH JaHHBIMU

pacdeTsl Ha IPOYHOCTh

npoekTuposanus 3D Mozenel u yepTexeid u3nenus

IIPOEKTUPOBAHUS TEXHOJIOTUYECKUX IPOLIECCOB U YIIPABIAIOIIUX IPOrPaMM
yIpaBJIeHUs JOKyMEHTOO0O0POTOM

CBONCTBO CIIOKHOU CUCTEMBI LIENEYCTPEMIIEHHOCTD OIPENEIISAET
pa3IUYHbIE TPYIIIBI CBOWCTB CHCTEMBI




[ETIOCTHOCTh 00pa30BaHMUs, COCTOAIIAS U3 CBSI3aHHBIX MEXy COOOH 2IeMEHTOB
LI, U1 KOTOPOH CO34aeTcs cucTeMa
CTIIOCOOHOCTB M3MEHSATH CBOW (YHKIINH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECCH Ha MPOTSHKEHUH BCETo )KU3HEHHOTO [IUKJIA

Kaxoii 13 npeacTaBieHHBIX BAPHAHTOB HE SIBISETCS Pa3HOBUIHOCTHIO CUCTEMHOTO MOAX0/1a K IPOSKTHPOBAHUS
CTPYKTYPHBIH MOJIXOJ,

TEXHOJIOTUYECKUI ITOIXO0]T

00BEKTHO-OPUEHTHPOBAHHBIN MTOAXO]T

OJIOYHO-HUepaAPXUUCCKUIN TOAXOT

B gem cyTts npuHnuna passurus npu cozganuu CAITP

obecnieunBaeT coBMecTHOE (PYHKIIMOHUpOBaHUE cocTaBHBIX YacTeil CAIIP u coxpaHseT OTKPBITYIO CUCTEMY B IIEJIOM
00€eCIIeunBaeT IEIOCTHOCTh CUCTEMBI M HEPAPXUIHOCTh TPOESKTHPOBAHMS OT/JEIBHBIX €IEMEHTOB U BCETO 00BEKTA
MPOEKTHPOBAHHS

OpPHEHTHpPYET Ha IIPEHUMYIIECTBEHHOE CO3IaHNIe 1 UCTIOIb30BaHUE TUTIOBBIX U YHH(DUIIMPOBaHHBIX d1eMeHToB CAITP
o0ecreunBaeT MONOJIHEHNE, COBEPILICHCTBOBAaHNE  0OHOBIIEHNE cocTaBHbIX yacteid CAITP

Kakue npuMuUTHBEI OTHOCATCA K TPOCTHIM?

TOJTUIIMHUS, MYJIBTUIIMHUS, MYJIBTUTEKCT, pa3Mep, BEIHOCKA, JOMYCK, IITPHUXOBKA
TOYKA, OTPE30K, KPYyr (OKPY>KHOCTD), JAyra, npsimasi, JIyd, SJIJTUIIC, CIUTaiH, TEKCT.
PHUCYHKH, TpaduTH, TpaduKa

nojoca, Gpurypa

Kakue mpruMHTHBBI OTHOCATCS K CJIOKHBIM?

TOJIMJIMHUSL, MYJIbTHIINHUS, MYJIbTHTEKCT, pa3Mep, BBIHOCKA, TOIMYCK, INTPUXOBKA H T.1I.
TOYKa, OTPE30K, KPYT (OKPYKHOCTH), Ayra, IpsiMast, JIyd, SJUIHIIC, CIUIAWH, TEKCT
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

Kaxue npiMUTHBBI OTHOCSATCS K PEAKAM?

TOYKa, OTPE3OK, KPYyr (OKPY)KHOCTE), JIyra, IpsMas, JIyd, HJUTUIIC, CIUTAIH, TEKCT
HOJIMITMHUSL, MYJIBTUINHUS, MYJITBTHTEKCT, pa3Mep, BBIHOCKA, JTOIMYCK, LITPUXOBKA U T.JI.
PUCYHKH, rpaduTH, rpaduxa

noJioca, urypa

UYro takoe MynbTunuHusA?

3TO CJIOKHBIA IPUMHUTHB, COCTOSIIMN U3 OHOTO MM HECKOJIBKHMX CBS3aHHBIX MEXIY COOOH MPSMOIMHEHHBIX U TYyTOBBIX
CErMEHTOB

9TO 00BEKT, COCTOSAMINIA U3 MTyYKa JIOMaHBIX, APAIIEbHBIX APYT APYTY JTUHHMA.

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

3TO OECKOHEYHBIC B 00¢ CTOPOHBI JTMHUHU

9TO MHOKECTBO COE€JUHEHHBIX ITOJIOC

I'pynms! To4ek 310?

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

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

3TO TOYKH, KOTOPBIE HEb3sI BRIOMPATH NPH PEIaKTHPOBAHNH M BCTaBKe, a TAKXKE P (OPMHUPOBAHUH IOBEPXHOCTEH 110 TOUKAM
IpU MOJICTUPOBAHHUH pernbeda

9T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUYEK

UYro takoe amumnc?

9TO MPUMUTHB, SBIIAIOIIUNCS YaCThIO OKPYKHOCTH

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

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

Yro Takoe crutaiin?

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

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

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

9TO CJIOKHBIM MPUMHUTUB, COCTOSIIIUN U3 MHOKECTBA IJIABHBIX JIMHUN

Ha kaxkoii miatdopme paboraer Autodesk Land Desktop?
AutoCad
ADEM




ArchiCad
NanoCAD

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

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, @opmarsr ¢aiinos BIL/BIP/BSQ

Yro HaA3BIBAIOT AaBTOMAaTHU3UPOBAHHBIM HpOCKTI/IpOBaHI/ICM?

TMPpOoNIeCC MPOCKTUPOBAHUSA OCYIIECTBIIACTCA YCIIOBEKOM

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

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

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

Uro Takoe CTpyKTypHas JIUHUS?

JIMHUSL, KOTOpast UCTIONb3YETCs IS 3aJaHUsI TOUEK TPacChl

JIMHUS TPUAHTYISALUI

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

Uro Takoe ycrmoBHast oTMeTkKa?

OTMETKa TOYKHU HaJl ypoBHeM bantuiickoro Mmops
a0COJIFOTHAS BBICOTA TOYKH

MPOMU3BOJIbHASI OTMETKA 0230BOM TOUKH
CYIIECTBYIOIIAsA OTMETKA TOYKH

UYro Takoe oceBast TUHU?

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

JIMHHUS, HAIIPABJICHHAas BJIOJIb OCH Y

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

Kputepnu oneHuBaHUs OTBETA Ha 3a4€Te C OLIEHKOM

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

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

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

OueHKa «HEYIOBIETBOPUTENHHO» BBICTABISIETCS, KOTAA 00yJaromuiicss JEeMOHCTPUPYET HE3HAHNE TEOPETUIECKUX OCHOB IIPEAMETA,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbL U IPUBOAUTD IIPUMEPLL, HE BIIAICET TEPMUHOIOIUEH, IPOSBIIIET OTCYTCTBUE
JIOTUYHOCTH U TOCIE0BATENbHOCTBIO U3II0KEHUS, AENAeT OUIMOKH, KOTOPbIe HE MOXKET UCIIPABUTh AaXKe NP KOPPEKLIUH
IIPENO1aBaTEesIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE 3a4eTa C OLICHKOM CUMTAETCS BBIIIOJHEHHBIM YCIIEIIHO, €CIIU IIPH €r0
OLICHUBAHMU T10JIy4ECHA OLIEHKA HE HUXKE «yJOBICTBOPUTEIILHOY.

6. YAEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOM, 371. anpec

JI1.1 | Hopenkos WN.II. OCHOBBI Mocksa: MI'TY um. H.D.baymana, 2002,
ABTOMATHU3UPOBAHHOTO
MIPOSKTHPOBAHUS

JI1.2 | JIeBnukuit A.A. IIpoexTupoBanue KpacHosipck : Cubupckuii ¢enepanbHbIi
MUKpocucTeM. [IporpammHbie yHUuBepcureT, 2010,
cpenctBa obecrieueHust CAIIP: http://biblioclub.ru/index.php?
ydaeOHOe TTocobue page=book&id=229317




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTENIN 3aryiaBue bubnnoreka WznarenscTBo, rof, 311. aapec
JI2.1 | N.B. KpeicoBa, M.H. | OcHoBbl CAIIP OMcKuii TOCYyIapCTBEHHBIA TEXHUYECKHI
Opunen, T.M. yHuBepcureT. — OMck : M3naTenscTBo
Msicoenosa, 1.C. OoMITY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI12.2 | Kucens H.H. OCHOBBI KOMIIBIOTEPHOTO Taranpor : Uznarensctso FOxHOTO
npoektupoanus POC CAIIP (dhenepanpHOTO YHUBEpcuTeTa, 2016,
CBY http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 |TI'aBpunos C.B. Mertoabl aHaIN3a JIOTHYECKUX Mockga : PUL] "Texnocdepa", 2011,
koppensimii ast CAITP http://biblioclub.ru/index.php?
uudpossix KMOIT CBUC page=book&id=135400

6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKANMOHHOI ceTH « UHTepHET»

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

6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

I1.1 [IIO ArruBmupyc Kaspersky Endpoint Security mns 6nsneca-Pammpennsriit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 |IIO Solidworks Education Edition

I1.3 | ITIO Microsoft Office 2007 Russian Academic OPEN No Level

1.4 |TIO Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

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

1.6  |IIO Micro-Cap 10 Evaluation

1.7 |IIO CAIIP DipTrace

I1.8 | Bbpaysep Google Chrome

1.9 |IIO Microsoft Teams

I1.10 | I1O WinDjView 2.0.2

I1.11 |ITIO DjVu Solo 3.1

I1.12 |IIO MATLAB & Simulink

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

N.1 |http://window.edu.ru/window/catalog - ennHOE OKHO JTOoCTyIa K 00pa30BaTeIbHBIM pecypcam;

N.2 | http://matlab.exponenta.ru/ - moapoOHbBIC aBTOPCKHE PYKOBOJICTBA Mo MpoaykTaM MathWorks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenue OcHauenue

139 VYuebnass maboparopus (kommbloTepHslid | Kommbrotep B cbope, 13 mwmir.

KJIACC) Kabuner KYpCOBOTO u | Komonku Genius SP-S110, 1 .

JUIUIOMHOTO npoekTrpoBanws, | [Ipoexrop Acer ¢ moTomouHsIM KperieHueM P5206(3D), 1
CaMOCTOSITENBHON paboThI O0yJarommMxcs | IIT.

Okpan Lumien Eco Picture 200x200 cm, 1 mir.

Kommyrarop D-Link 16mopr, 1 mr.

Be6-xamepa Logitech, 1 m.

CTon KOMIIBIOTEPHBIH, 12 mIT.

Cron yueHH4ecKkui, 7 mT.

Cryn yueHn4eckuid, 25 mr.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

B niporiecce n3ydeHust TUCIUILIHEI BBIISISIOT JIBa BUJIa CAMOCTOSTENIFHON pabOTHI: - ayIUTOpHAS; - BHEAYAUTOPHAS. AyIUTOpHAs
caMOCTOATENbHAs paboTa Mo JUCUUIUIMHE BHIMOIHAETCS Ha YU4eOHBIX 3aHATHIX O] PYKOBOACTBOM IIPEOIaBaTesl.
Bueayaurtopnas

caMocCTosTeNbHas paboTa - ITaHnpyeMas yaeOHast pabota 00y9aromuMcs, BEITOTHIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE MPETO/IaBaTelis, HO 0e3 ero HermocpeacTBEeHHOro yyacTusi. CaMocTosTeNnbHas padora,

HE IpeyCMOTPEHHAs IPOrpaMMoi yaeOHOI IUCIMIUINHEL, PACKPBIBAIOIIEH 1 KOHKPETH3HPYIOLIEH ee colepikaHue,
OCYIIECTBIIETCS 00YJArONUIMMCS HHUIIHATUBHO, C LIEJIBI0 peann3aliui cOOCTBEHHBIX YIEOHBIX U HAyIHBIX HHTEpecoB. g Gonee
9} (HEKTUBHOTO BBIMOTHEHUS CAMOCTOSATENBHO PaGOTHI 110 AUCLMILIMHE MPEHOAABaTEeb PEKOMEHAYET HCTOYHUKH 17 paboTHl,
XapakTepu3yeT HanboJiee palMOHAIBHYIO METOIUKY CAMOCTOSATEILHONW pabOThI, IEMOHCTPUPYET paHee BHITIOTHEHHBIE
00ydJaromumMucs paboTHI U




T. 1. Buzpl 3aganuii A7t BHEayAUTOPHOM CaMOCTOSATENBHOM PabOTHI, UX COepKaHUEe U XapaKTep MOT'YT HMETh BAPHATUBHBIN U
I depeHIMPOBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBHAYATbHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKU CAaMOCTOSTENILHONU paObOThI, YPOBHS CI0KHOCTU. KOHTPOMb pe3yapTaToB BHEAYAUTOPHON CAaMOCTOSTENHHON paboTh

OCYITECTBIIETCA B IIpeAenax BpeMeHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHA 10 TUCIUIUIHHE Ha MPAKTHICCKIX,
71a00PaTOPHBIX 3aHATHAX.




