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1. HEJIX OCBOEHUA

1.1

Henp n3ydenns yueOHOI TUCIUILTNHEI — IPHOOpETeHNEe 00yIAIOMNMICS HaBBIKOB PacueTa, MOJICTIMPOBAaHNS U aHAIN3a
IMEKTPUYECKUX CXEM U3MEPHTENbHON, HHYOPMALMOHHOH U TpeoOpa3oBaTeIbHON TEXHUKH C IIOMOILBIO CPEACTB
IIEPCOHAJIBHOTO KOMIIBIOTEPA.

1.2

3aja4u JUCUMIUIMHBL: U3yYEHHE MOJIENICH KOMIIOHEHTOB JIEKTPOHHOM anmnapaTypbl U JaTYUKOB HEANEKTPHUESCKHUX
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

21

TpebGoBanus K HpeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1

VYueOHast IpaKTHKA IO MOJTYYCHHIO TEPBHYHBIX MPOPECCHOHATBHBIX YMEHHN

2.2

JucuumianHbl (MOXYJIN) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is)) HEOOXO0THMO KaK
npeanIecTByIoONIee:

2.2.1

ABTOMaTI/ISI/IpOBaHHblﬁ QJIEKTPONPUBOJ TUIIOBBIX NPOU3BOJACTBEHHBIX MEXaHU3MOB

222

[MonroToBka K MpoueAype 3alIUThI U 3aIIUTa BBITYCKHOHN KBaTHU(PUKATUOHHOW PabOTHI

223

IIpomblLIEHHBIE CETU

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU

KOMIIETEHIIUAMNA
IIK-3: Cnioco6eH IKCIIIYyaTHPOBATH JIeKTPOMeXaHUYeCKHEe CUCTEeMbI H AaBTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJIECHUS
JJIeKTPONPHUBOIOB
3HaTh:

I1K-3-31 0CHOBHEIE ATAITbI pelICHUA 3a4a4 NPOCKTUPOBAHUA C UCITOJIb30BAHUECM I/IH(i)OpMaLII/IOHHBIX TCXHOJIOTHHA

YMmerb:

IIK-3-V1

paboTaTh B cUCTeMe aBTOMATH3HPOBAHHOTO TIPOEKTHPOBAHNS,

3a/1aBaThb NapaMeTpbl KOMIIOHCHTOB IIPpHU MOJACIUPOBAHNH, COTOCTABJIAA UX CO CIIPABOYHBIMU JaHHBIMU

Baagernb:

IIK-3-B1

OCHOBHBIMH IOHATUAMU CUCTEM aBTOMATHU3UPOBAHHOT'O IIPOCKTUPOBAHUS;

HaBBbIKaMH aHaJIM3a 2JICKTPOHHBIX CXEM

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHSA

Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsblie | JIureparypa | IlpumedaHue KM Boinoan
TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 3. sieMble
KOMIICTeHIUH pecypcsl padoThI

Pa3nen 1. OcHoBHBIE
ceaenus o CAIIP




1.1

Ocuosnsie nmoustust CAITP.
CocraB u crpykrypa CAIIP.
OCHOBHBIE OIIPEETIEHUS
mporecca MPOeKTUPOBAHUS.
Craguu U dTarsl
npoektupoBanus. Lenu n
3agaun CAIIP. ITogxoms! k
MPOSKTHPOBAHUIO HA OCHOBE
KOMITBIOTEPHBIX TEXHOJIOTHH.
Mopenuposanue B CAIIP.
Knaccugukarms
CAD\CAM\CAE-cucrem.
O6nacTH IPUMEHEHHSI
COBPEMEHHBIX
CAD\CAM\CAE-cucrem.
O6uue ceenenus oo
unrerpau CAD- u CAE-
cucteM. CAD-
OPHUEHTUPOBAHBIN MOAXO.
CAE-opueHTHUpOBaHbIi
nonxox. CAD\CAE-
OpPUEHTUPOBAHbII

nonxon. /JIex/

[K-3-31 IIK-3-
V1IIK-3-Bl

JI.1J12.1
€]

KM1

P1

1.2

HN3yueHue mporpamMm
ANSYS,COSMOSWorks,
MATLAB u ap. /Tlp/

I1K-3-31 TIK-3-
V1IIK-3-Bl

JI.1J12.1
01

KM1

P1

1.3

MopnennpoBaHue IEMEHTOB
MHKPOCXEMHOM TEXHUKH.
[MoBenenyeckue moxaenu. /Cp/

78

[K-3-31 IIK-3-
V1IIK-3-Bl

JI.1J12.1
2.2
€]

KM1

P1

Pasgen 2. Texnoorumu
NMPOEKTUPOBAHMS
JIEKTPOHHBIX
KOMIIOHEHTOB

2.1

Texunomoruu PDM n CALS.
Cucrembl Mathematica,
Maple, Mathcad, MATLAB.
CucTeMbl HHKEHEPHOTO
aHalln3a M PacyeToB.
OCHOBHBIE METOIBI
WHXEHEPHBIX PacyeToB.
MeTo1 KOHEUHBIX 3JICMEHTOB.
CAIIP >1eKTpUYIECcKUX U
JIEKTPOHHBIX YCTPONCTB.
CAIIP npoexTupoBaHus
AIEKTPUIECKUX CXEM H
gyeptexeir. CAITP
MIPOEKTUPOBAHMS MTEYATHBIX
miat. CAIIP TemnoBoro
ananuza. CAITP
TEXHOJIOTHUYECKOI
MOATOTOBKH ITPOU3BOJICTBA
ANEKTPOHHBIX

ycTpoHcTB. /JIex/

I1K-3-31 IIK-3-
V1IIK-3-Bl

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

€|

KMI1

P1

2.2

CAIIP »neKTpHyYecKuX U
3IIEKTPOHHBIX YCTPONCTB.
CAIIP npoeKkTupoBaHust
AMEKTPUIECKHUX CXEM U
yeprexeid. CAITP
MPOEKTUPOBAHHS TIEYATHBIX
mrar. /TIp/

[K-3-31 IIK-3-
V1IIK-3-Bl

1.1
JI1.2J12.1
J12.2J12.3

01

KM1

P1




23 Pa3paboTka IeKTpUIecKux 4 80 | IIK-3-31 IIK-3- J1.1 KMI1 P1
CX€M, TOTIOJIOTHYECKHX V1 IIK-3-B1 JI1.2J12.1
yeprexeil. Coznanue JI2.2J12.3
TBEPAOTEIBHBIX MOJIETEH. €|
CpaBHUTENbHAS
xapakrepuctuka CAE-
MTaKETOB
(ANSYS,COSMOSWorks,
MATLAB u ap.) /Cp/
2.4 [ToaroroBka u caaua 4 4 [TK-3-31 ITIK-3- JI2.1 KM1
3auera /3au€rCOn/ V1 IIK-3-Bl 21
5. POHJ OIIEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON NOATOTOBKH
Kon KonTtponrsHoe 1_][;;0];6}?;?“’16 B
KM MepOTpHATHE It pEl OTIPOCHI JUTS TIOATOTOBKHI
KOMITeTEHINI1
KM1 3ader ¢ oLeHKOoM ITK-3-31;11K-3- Bormpockr k 3auery
VI;IIK-3-B1 1) OcHoBHble noHsATHS CAIIP.
2) CocrasB u crpykrypa CAIIP.
3) OCHOBHBIE OIpeZIeTieHns Ipoliecca MPOSKTUPOBAHUSL.
4) Cranuu u 3Tanbl TPOSKTUPOBAHUS.
5) Hemn u 3agauun CAIIP.
6) IMonxoap! K MPOEKTUPOBAHUIO HA OCHOBE KOMIBIOTEPHBIX
TEXHOJIOTUH.
7) MopenupoBanue B CAIIP.
8) Knaccupukamms CAD\CAM\CAE-cucrem.
9) O6nactu npumenenus: coBpemeHHbIx CAD\CAM\CAE-
CHUCTEM.
10) Oo6mme ceenenns 06 maTerpannu CAD- u CAE-cuctem.
11) CAD-0opHeHTHpOBaHbIi TOIXOI.
12) CAE-opueHTUpOBaHbIi MOJIXO/I.
13) CAD\CAE-opreHTHpOBaHbIH MTOIXOI.
14) Texnonoruu PDM u CALS.
15) Cucremsr Mathematica, Maple, Mathcad, MATLAB.
16) CucTeMbl HH)KEHEPHOTO aHaN3a M PacueToB.
17) OCHOBHBIE METO/Ibl UHKEHEPHBIX PACUETOB.
18) Mertoa xoHeuHbIx 37eMeHTOB. CAIIP snexTpudeckux u

ANIEKTPOHHBIX YCTPOWCTB.

19) CAIIP npoeKkTupoBaHMs HIEKTPHUUECKUX CXEM M YepTExeH.
20) CAIIP npoexkTHpOBaHHMS IEYaTHBIX IUIAT.

21) CAIIP tennoBoro aHaiusa.

22) CAIIP TexHOIOTH4eCKOH MOArOTOBKU IMPOU3BOICTBA

JJIEKTPOHHBIX YCTPOUCTB.

5.2. IlepevyeHb padoT, BHINOJHAEMbIX 110 JUCHUILINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoepsemblie
Kon HasBanue
UHIUKATOPbI ConepxaHue pabOTHI
paboTsI paboTsI N
KOMITeTEHIIN I
P1 PI'P MK-3-31;I1K-3- Tema pacuerHo-Tpaduyeckoro 3aganus "[IpoexTupoBanue
Y1;IIK-3-B1 3JIEKTPOHHOTO OJIoKa".

Pacuernas gacts PI'P BiiTIogaeT B ceds pa3paboTKy CIeIyrONIx
paszenos.

1) Onucanue AIIEKTPOHHOTO OJI0Ka

2) Pa3paboTka cTpyKTYpHOIT CXeMBI OJIoKa

3) MoaenupoBanue pabOTHI AMEKTPOHHOTO OI0Ka

5.3. OueHouHbie MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

2.2.1 KoMnpioTepHOE TECTUPOBAHUE 10 pa3AenaM AUCLHUILIIH

Kaxk pacmm¢possiBaercs ab6penarypa CAIIP?
CHCTEMa aBTOMaTH3HPOBAHHMS IPOEKTOPOB
CHCTEMBI aBTOMAaTH3UPOBAHHOTO [IPOCKTUPOBAHHS
CHCTeMa aBTOMATHYECKOTO IOCTPOCHHUE perbeda

HBI




CHUCTEMA aBTOMATHYCCKOTO MPOCKTUPOBAHUSA

CAIIP sto

ABTOMAaTU3UPOBAHHAS CHCTEMA YIPABJICHUS MPOU3BOICTBOM

ABTOMATHU3UPOBAaHHAs CUCTEMA YIIPABICHUS MPEAIPUITHEM

aBTOMATU3UPOBAHHAS CHCTEMA YIPABJICHHUS TEXHOJOTHYECKIM 000pyI0BaHIEM
OpraHU3aIMOHHO-TEXHUYECKasl CHCTEMa, B3aUMOCBsI3aHHAsI C TIOAPa3CTICHUSIME MTPOSKTHON OpraHn3aiui

Ha srarme TexHOIOrHYeCcKOi TOArOTOBKY IIPOU3BOJICTBA PELIAIOTCS CIIEYIOLINE 3a/1auk

WH)XEHEPHBIE pacyeThl U poekTupoBanue 3D monenei

MPOEKTHPOBAHHS TEXHOJIOTHIECKHUX MIPOIECCOB MIPOSKTUPOBAHHS YIPABISIONINX IPOTPAMM U TEXHOIOTHUECKOH OCHACTKI
npoekTupoBanus 3D Mozeneit u yepTexeid u3aenus

KOHCTPYHPOBaHUS U3JIEIHH 1 pa3paboTKa yIpaBIsIOMUX IPOrPaMM

Camas nonynspHas B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

Uro Takoe npoeKTUpoBaHUE?

9TO MPOIIECC CO3IaHUs OMHUCAHUS, HEOOXOAUMOTrO Ul TIOCTPOCHNUS B 33JaHHBIX YCIOBHAX €Il He CYLIECTBYIOLIEr0 00BEeKTa
3TO rOTOBBIH MaTepHal, KOTOPBIi HEOOXOAMUM IJIsi HOCTPOCHHMS B 33/IaHHBIX YCJIOBUSIX €Il HE CYIIECTBYIOIIEr0 00beKTa
COBOKYITHOCTH IIPOEKTHBIX TOKYMEHTOB B COOTBETCTBHH C YCTAaHOBIICHHBIM ITEPEUHEM, B KOTOPOM TIPEACTABIICH PE3YIbTAT
MPOEKTHPOBAHHS

HPOILECC OMMCAHU OIIPEIETICEHHOT0 00beKTa

Kakne rpaduaeckne MpUMHTHBEI HCTIONB3YIOTCS B AutoCAD?

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

TOYKA, OIUINHNSA, TOJTUTOH, OKPYKHOCTb

TOUKa, JIMHUS, JIOMAHas! JINHUSL, IIOJIUTOH, TOJIMIUHUS, OKPYXKHOCTb, Ayra, TEKCT
Kpusas Besbe, 6era-craitn

Jl31st 4ero cIyXuT NPHUKIAIHOE IPOrpaMMHOe obecrieueHne?
IUTAHUPOBAHUS U OPraHU3alluy BEIUUCIUTENBHOIO pouecca B OBM
peanu3anus aTrOpUTMOB YIIPABIEHHUS 0OBEKTOM

TUIAaHUPOBAHUS ¥ OPTraHU3aIMU AITOPUTMOB YIIPABICHUS 00BEKTOM

ToxaecTBeHHAs AEKOMIIO3UIIMSA 3TO OIepanus, B pe3yiabTaTe KOTOPOH. ..
mobas cucTeMa MpeBpalaercs B camy ceds

CpeIcTBa JAEKOMITO3UIMH TOXIECTBEHHBI

CHCTeMa TOXKIECTBEHHA

Pacunenennas cuctema — 3710. ..

cucreMa, Ui KOTOpOil CYIIECTBYIOT CPEACTBA IPOTPAMMHUPOBAHHUS
CHCTEeMa, pa3/ielieHHas Ha TIOACHUCTEMbI

CHCTeMa, JUIst KOTOPOi! CYIIECTBYIOT CPEe/ICTBA IEKOMITIO3UIINU

Yro moHMMAaeTcs 1Mo MPOrpaMMHBIM o0ecriedeHIeM?

COOTBETCTBYIOIUM 00pa30M OpPraHU30BaHHBIH HAOOP MPOrpaMM U JaHHBIX
Ha0Op CreUaTbHBIX TporpaMM st padoter CAIIP

Ha0Op CHEMUATIBHBIX MPOTPAMM TSI MOJCITHPOBAHUS

[MapasnnensHas KOPPEKLIUsI CUCTEMBbI YIIPABIICHUSI IIO3BOJISICT. ...
00€ECIIeUnTh BBEICHIE HHTErPAJIOB M IIPOM3BOIHBIX OT CUTHAJIOB OLIMOKH
OCYIIIECTBUTH HHTETPANBHBIC 3aKOHBI PETyIHPOBAHHS

ckoppekTupoBats AUX cucTeMsl

MonayIbHOCTE CTPYKTYPBI COCTOHT

B IIOCTPOCHUH MOJYJICH TI0 HepapXHuu

Ha MPUHLUIIE BIOXEHHOCTHU C BEPTUKAIBGHBIM YIIpaBICHHEM

B pa30MCeHUH MPOTrPaMMHOTO MacCHBa Ha MOJYIH 110 (D)YHKIMOHAIBHOMY HPU3HAKY

UTo MOHMMAIOT TI0J] CUHTE30M CTPYKTYpbl ACY?

MPOILIECC MCCIICIOBAHUS, ONPEIEIISIONINI MeCTO (P (PEKTUBHOTO AJIEMEHTA, KaK B (PH3HYCCKOM, TaK U TEXHUYECKOM CMBICTIC
npoiiecc nepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBS3EH JIEMEHTOB 110 3aIaHHBIM KpuTeprsiM U 3ddextruBHOCTH ACY B IIEIOM
MpOIIECcC PeaH3alliy IPOLeIyp M MPOTPaMMHBIX KOMIUIEKCOB it paboTel ACY




Pe3ynpTaThl HMUTALIUOHHOTO MOJEIUPOBAHMU. . .

HOCSIT CITy4aifHbIil XapaKkTep, OTPaXKaroT JIMIIb CIydaiiHble COYETaHHs ISHCTBYIOMNX (aKTOPOB, CKJIA/IBIBAIOIINXCS B IIPOLIECCE
MOJIEIUPOBaHUS

SBJISTFOTCS] HTOUHBIMH U TPEOYIOT TIIATeIHHOTO aHAIN3a

SBJISIOTCS] UCTOYHUKOM HH(OPMALUH JJIs TOCTPOESHUSI PealbHOTO 00BeKTa

CTpyKTypHOE HO/Ipa3Ae/ieHHe CUCTEM OCYLIECTBIISETCS. . .
IO IpaBujIaM MOJACIUPOBAHUA

10 [paBUIaM pa3OHeHHs

110 IMpaBujiaM KJ'IaCCI/I(bI/IKaI_II/II/I

Kaxumu MoryT ObITH CpeacTBa AEKOMIIO3ULIUH?
HMHTAIMOHHBIMH

MaTepUaTHHBIMU U a0CTPaKTHBIMHU

peanbHBIMH U HepealbHbIMU

Kak CIIC MHOIrJa Ha3bIBAatOT UMHUTAIIHOHHOC MOI[CJ'[PIpOBaHI/IC?
METOJAOM PE€AIBHOT'O MOACIIUPOBAHUA

METOJAOM MAIIMHHOI'O SKCIEPUMEHTA

METOAOM CTaTUCTUYCCKOI'0 MOACIUPOBAHUA

UeMy npH MPOEKTUPOBAHUK CHCTEM YIIPABIICHUS yAeseTcs O0obIIoe BHUMaHue?
COIPSKEHHUIO YYBCTBUTEIILHOTO 3JIEMEHTA CUCTEMBI C €€ BBIYUCIIUTEIbHBIMU CPEICTBAMU
OBICTPOICHCTBHIO U HAISKHOCTH

MaccorabapuTHBIM ITOKa3aTesIM i MOIITHOCTH

3a cyer 4ero JOCTHraeTcst oooue GU3MIECKOro peabHOTO SIBICHNS U MOJEN?
3a CUET COOTBETCTBUS (PM3MUECKOTO PEabHOTO SBICHUS U MOJIEITH

3a cueT paBEHCTBA 3HAYECHHN KPUTEPUEB MOJOOHOCTH

3a CYET PaBEHCTBA IKCIIEPUMEHTAIBHBIX JIaHHBIX C TEOPETUYECKUMU M10J00HBIMU

J11s 4ero mpou3BOAUTCST KOPPEKIIHSI CUCTEMBI YIPABICHUS?

Juis oOecrieueHus 3a/laHHbIX TIOKa3aTeNeil KauecTBa MpoLecca yupaBiIeHUs
JUISl yBEJIMYEHHSI TPOU3BOIUTENBHOCTH CUCTEMBI

JUTSL yIIPaBJIEHUS] 0OBEKTOM 10 OTIPEIeTICHHOMY 3aKOHY

UYro ocymiecTBIse€TCA Ha ATalle HHTEPIPETALUH Pe3ylnbTaToB?
MpOIIeCC IMUTAILIUH C MTOJyYCHNEM HEOOXOIUMBIX JTaHHBIX
IIPAKTUYECKOE IPUMEHEHUE MOJEIHU U PE3yAbTATOB MOACIUPOBAHUS
[IOCTPOEHHE BBIBOJIOB I10 JaHHBIM, I10JYYEHHBIM IIyTEM UMUTALUU

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

U3 CUCTEMHOTO M MH(POPMALIOHHOTO MPOrPAMMHOT0 00ECIIeUeHUS
N3 MAaTEMATHYCCKOTO U NPUKIIAAHOI'O IIPOIrPpaMMHOTO obecrneueHust

Ha yeM ocHOBaHO IpoleAypHOE MPOrpaMMHpOBaHKE?

Ha NPUMEHEHUH YHUBEPCAIbHBIX MOTYIEH

Ha IPUMEHEHNH YHH(UINPOBAHHBIX IIPOIEIYP

Ha MIPUMEHEHUH YHU(UIUPOBAHHBIX CIOXKHBIX IPOTPaMM, KOTOPbIe O0BEIUHAIOTCS O HePAPXUIECKOMY IIPUHIIUITY

Uro noHuMaroT nojf crpykrypoii ACY?

OpPTraHU30BAHHYIO COBOKYITHOCTbH €€ DJIIEMEHTOB

COBOKYITHOCTb MPOLIEAYP IPOrPaMMHBIX KOMILIEKCOB sl peanu3anuu ACY

B3aMOCBSI3b, OIPENSIISIONIYI0 MECTO JIEMEHTA, KaK B (PH3HYCCKOM, TaK M B TEXHHYECKOM CMBICIIC

Uro ocymecTBIsieTCs Ha dTare MOATOTOBKH JaHHBIX ?

OTHCaHKe MOJICITH Ha S3bIKe, MPHEMIIEMOM IS KCIOJIb3yeMoii DBM

OTIpeieNICHHE TPAHUI] XapaKTePUCTHK CUCTEMBI, OTPAaHWICHUI 1 M3MEpUTENIeH TToKaszaTelneil 3pPeKTHBHOCTH
MPOUCXOTUT OTOOP AAHHBIX, HEOOXOIUMBIX IJISl IIOCTPOCHUSI MOEIH, U MPEJCTaBICHUH UX B COOTBETCTBYIOIIEH Qopme

Ecnu Hen3MmeHsiemas 4acTh CHCTEMBI COIEPIKHT C1a00 AeMI(pHpOBaHHbIE MM KOHCEPBATUBHBIE 3BEHBSI, TO MOTYT OBITH
UCII0J1b30BaHbl KOPPEKTUPYIOLINE YCTPOUCTBA, CO3AAIOLINE. ..

OTpHLATENbHBI (ha30BbIN CIBUT O3 M3MEHEHUS aMIUTHTYIHON XapaKTePUCTHKU

U3MEHEHUE aMIUIUTYIHON XapaKTepPUCTUKU

oTIepeKeHue 1o (ase

J11s 4ero ciy>XuT CUCTEMHOE IPpOoTrpaMMHoe obecrieueHune?




JUISL peaM3aliiy aIrOpUTMOB OPTraHU3aluH BEIYHCIUTEIBHOTO Ipolecca B OBM
JUIS IJTAHUPOBaHMA M OpraHHU3al[MK BBIYUCIUTENBHOTO Ipolecca B OBM
JUTSL peaM3alliy alTOPUTMOB YIIPAaBICHHUS 00BEKTOM

IIpu MaTeMaTH4YECKOM MOJAEIUPOBAHHU B Ka4eCTBE 00BEKTA MOIETUPOBAHHS BBICTYHAIOT. ..
rpadUKH IIepexoIHOTO IPOIIECcca, OMCHIBAIOIINE OOBEKT 110 YPAaBHEHHAM

HCXOJIHBIEC YPaBHEHHS, IPEICTABIIIONINE MAaTEMAaTHIECKYIO MOETb 00BEKTa

IIPOLECCHI, IPOTEKAIOIINE B MATEMAaTUUYECKOU MOJEIU

UTo ocymecTBIsAETCA Ha 3Tale 3KCIEPUMEHTUPOBAHUE?
[OCTPOEHHE BBIBOJIOB 10 JaHHBIM, IOJY4YE€HHBIM IIyTEM UMUTALUU
[IPaKTUYECKOE IPUMEHEHUE MOJENIHU U PE3yIbTaTOB MOACIUPOBAHUS
HPOIECC UMUTALNH C MOTy4eHHEM HEOOXOIMMBIX JaHHBIX

HpI/I MIPOCKTUPOBAHUHN CUCTEM YIIPABJICHUSA PCHIAIONIEE 3HAUYCHUE UMECT. . .
MaCCOFa6apI/ITHLIe I0Ka3aTeJin U MOINHOCTb

paHI/IOHaJ'[BHLII\/'I BI)I60p YYBCTBUTCIIbHBIX 2JICMCHTOB WJIM JATUYUKOB 3TUX CUCTEM
PE3YIbTAT MATEMATHYCCKOTO MOJACINPOBAHUSA OTUX CUCTEM

Yro Takoe Knaccupuranus?

pa30ueHne HeKOTOPOH COBOKYITHOCTH 0OBEKTa Ha KJIACCH IT0 HanboJiee CyIeCTBEHHBIM NTPH3HAKaM
pa3bueHre 00HEKTOB Ha KIIACChl

JIeJICHIE aBTOMaTHYECKUX CHCTEM Ha KIIacChI

Yro Takoe (puU3MUecKoe MOACIUPOBAHIE?

METOJ SKCIIEPUMEHTAIBHOTO U3YYEHHS Pa3IMYHBIX (PM3NUECKUX SBICHUH, OCHOBAaHHBIH Ha MATEMaTHYECKUX MOJIEIAX
METOJI SKCIIEPUMEHTAIBHOTO U3YUEHHS Pa3lIMIHBIX (PU3UUECCKHX SBICHUH, OCHOBaHHBIM HA X (PM3UUECKOM MOJ00UH
METOJT MAaTeMaTHIEeCKOTO H3YUEHHS PAa3INIHBIX (PU3NUCCKUX SBICHUIT, OCHOBAaHHBIN HA HX MaTeMaTHIECKOM MOJ00NH

JlnurBuctuyeckoe obecreyeHne 3To

ACOBOKYITHOCTH TEXHUYECKHUX CPEJICTB, HCIOIb3YEMbIX B aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUI
po0JIEMHO-OPHEHTHPOBAHHBIC S3BIKH, TPEAHA3HAYCHHBIC TSI ONMCAHUS MPOLEAYP aBTOMATH3HPOBAHHOTO IIPOSKTHPOBAHUS
KOMIIJIEKC PErIaMEHTHPYIOIINX JIOKYMEHTOB KacaloTCs OpPraHU3allMOHHOM CTPYKTYPbI OApa3AeNeHuH, skcutyarupytomux CAITP
Habop IOKyMEHTOB, pEriIaMeHTUPYIOMUX 3Kcityaranuio CAITP

CHmkeHue ce0eCTOMMOCTH IPOSKTHPOBAHUS obecrieunBaeTcs 3a CYeT

CIIelMaIM3UpOBaHHbIE paboyne MecTa

MapauIelIbHOTO MPOEKTUPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATH3AINH IPUHATUS PELICHIH, HHPOPMAIIMOHHON TOAIEPKKH NPUHATHS PUIICHHS, aBTOMAaTH3aIN 0(OPMIICHHS
JIOKYMEHTOB

BapHaHTHOE POSKTUPOBAHUE M ONTUMM3ALNS, YHUPUKAIS IIPOCKTHBIX PEIICHUH

Ha xakoii cTaguu MpoeKTUPOBAHUS paccMaTpUBatOTCs aHanoruuHsie CAITP
a. IPEANPOEKTHOTO 00CIeI0BaHMS

b. TEXHHYECKOTO 3aJaHus

+ C. TEXHUYECKOTO MPEI0KCHUS

d. 5CKH3HOTO MpOeKTa

IIpencraBnenne xapakTepusyeTcs

LENEYCTPEMIIEHHOCTBIO, LIEJIOCTHOCTD U YWIEHUMOCTBIO, HEPAPXUYHUCTHIO, MHOIOACIIEKTHOCTBIO U PA3BUTHEM
paslieleHueM CUCTEMBI Ha YaCTHU U MOCIEAYIOUIUM UX Pa3IeIbHbIM HCCIIEI0BAHIEM

ONMCAaHHEM CHCTEMBI, BBINOJIHEHHOE B KAKOM-TO aCIIEKTE

COBOKYITHOCTBIO YCTOMUUBBIX CBA3EH MEXKy 3JIEMEHTAMU CUCTEMBI

I'pynma mpu3HakoB kadectBa CAITP kak 00beKTa 3KCILTyaTallnu

YIUTHIBAIOT KQUECTBO BBIMIOTHEHMS OTACNBHON (QyHKIMOHAIRHOH 3a1a4n

XapaKTepu3yeT ee MPUCIOCOOICHHOCTh K H3MEHEHHUSIM

XapaKTepU3yeT CIOCOOHOCTH CHCTEMBI K OJTHOBPEMEHHOMY BBIITOJHEHHIO BCETO MHOXKECTBA (DYHKLIIMOHATIBHBIX 33124
otpaxaeT cBoricTBa CAIIP ¢ mo3uImii pa3nu4HBIX COCTABISIONINX O0IIEro mporecca SKCINTyaTalliuu

I'pynna npuznakos kadectBa CAIIP kak 00beKTa dKCIUTyaTaluu

XapaKTepU3yeT ee MPHUCIOCOOICHHOCTh K M3MEHEHHSIM

otpaxaer cBoiictBa CAIIP ¢ mo3unuii pa3TMYHBIX COCTABIISIONIMX OOIIET0 MpoIecca SKCILTyaTauu

XapaKTepU3yeT COCOOHOCTH CHCTEMBI K OJHOBPEMEHHOMY BBIMIOJHEHUIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33124
YVYUTHIBAIOT KAYECTBO BBIMOJHEHHS OTACIbHON (BYHKIIMOHATLHOMN 331241

Kaxumu napamerpamu onepupyeT NpoeKTUPOBIIUK B IIPOLECCE IPOESKTUPOBAHUS
BBIXOJIHBIE




BHCIIIHUE
BHYTpPCHHHE
TEXHOJIOTUIECKHEC

CAD cucTrembl pemaroT 3a/1a4u
KOHCTPYKTOPCKOTO MPOCKTUPOBAHHS
TEXHOJIOTUIECKOTO TIPOSKTHPOBAHUS
YIIpaBIeHUs] HHKEHEPHBIMU JaHHBIMHU
WH)KEHEPHBIX PacYeTOB

Ha cragun pabodero npoexTa NpoBOAUTCS

W3TOTOBJICHUE, HaJlaJIKa M HCIbITAaHNE HecepuiHbIX KoMrioHeHTOB CAIIP

cozzaercst noApoOHast pabouast nokymenTarus mo CAIIP B 1ieioM 1 110 ee MUA"CUCTEM U KOMIOHEHTOB
pa3pabaThIBalOTCS OKOHUYATEIbHBIE peneHus 1o co3nannto CAIIP, KoTopble COTIIaCOBBIBAIOTCS M yTBEPKIAIOTCS
ocymectaisercs crada CAINP B mpOMBIIIICHHYIO SKCILTyaTaIHIO

B xakux maHHBIX HereoMeTpraHOTO Xapakrepa Tpedyror CAE cucteMsl

B ONUCaHUU CBOMCTB KaX10l IOBEPXHOCTHU AETalIU

B Ta0IMLAX JAHHBIX HHCTPYMEHTOB U MPUCIIOCOOIEHHIA

B Ta0/InIIaX pa3MepoB HOPMAIIM30BAHHBIX AETaNei 1 COOPOUHBIX €IUHUII, BKIIO 4aI0Ubl BO3MOXHOCTH CO3/1aHUSI COOCTBEHHBIX
OUOITNOTEK IIEMEHTOB KOHCTPYKIIUH

B Tabmunax (pU3UKO-MEXaHUYECKUX CBONCTB MaTepHaIoB

Ha kakoii craany mpoeKTHPOBaHUS pa3padaTHIBAIOTCS MPHIOKEHHS JUTA pelleHns] QyHKIIMOHANBHBIX M TEXHOJIOTHYECKUX 3a/1a4
CAIIP u opopmiieHHEe BCel JOKyMEHTAIH

BBO/I B DKCILTyaTaI[HIO

CO3/IaHNE HECTAHIAPTHBIX KOMIIOHCHTOB

TEeXHHYECKOTO TIPOEKTa

pabodero mpoexra

Kaxkue cragny BEITOTHSIOTCS Ha 3Tale HayYHO-UCCIIECIOBATENbCKIX padoT
UCTIBITAHUS U BBOJ B ICHCTBUE

JCKU3HBIN U TEXHUUYECKUI MPOEKTHI

HpPEeINPOEKTHBIX HCCIE0BaHUN M TEXHUUECKOTO 3a1aHHs

cTaauu pabovero MpoeKTa, H3rOTOBICHHE, HalaaKa

Kommekcursie CAITP

OpPHEHTHPOBAHBI Ha IPUIIOKEHUSI, TIe OCHOBHOM MPOLEIYPOi IPOESKTHPOBAHHUS SIBJSIETCS. KOHCTPYHPOBAHHMS

COCTOSIT U3 COBOKYITHOCTH PA3JIMYHBIX MOJCUCTEM

OpPHEHTHPOBAHHBIC HA MIPUIIOKEHUS, B KOTOPBIX IIPH CPABHUTEIBHO HECIIOXKHBIX MATEMaTHYCCKUX pacyerax rnepepadaTriBaeTcs
00JIBIION 00BEM JaHHBIX

3TO aBTOHOMHO HCIIOJIb3YEMBIC IIPOTPAMMHO-METOANIECKIE KOMILICKCHI

IToBeIIeHNE KayecTBa NPOEKTUPOBAHUS 0OeCIIeunBaeTCs 3a CUET

MapauIelIbHOTO MPOEKTUPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATH3AINH IPUHATUS PELICHIH, HHPOPMAIIMOHHON ITOANEPKKH NPHUHATHUS PEIICHNs, aBTOMATHU3AIMN 0(OPMIICHHS
JIOKYMEHTOB

CMELHaTN3UPOBAHHbIE PA0OUUE MECTA

BapHaHTHOE MIPOCKTUPOBAHNE W ONITHMHU3ANNS, YHH(DUKAINSA TPOSKTHBIX PEIICHUI

CII0)KHBIC TEXHUYECKHUE CHCTEMBI XapaKTCPU3YKOTCA CICAYIOIINMMHU Kad€CTBAMH

COBOKYITHOCTb YCTOﬁqHBLIX CBSI3CH MCKIY JICMCHTAMU CUCTCMbI

PpasaciaeHrue CUCTEMBI HA YaCTHU U MOCIICAYIOIIUM UX Pa3aCIbHbIM UCCICIOBAHUEM

HEJICYCTPEMIICHHOCTBIO, IETOCTHOCTD U YICHUMOCTD, HCPAPXUITHUCTIO, 0araToacneKTUBHOCTD U pa3sBUTHEM
OIIMCaHNE€ CUCTEMBI, BBITIOJIHCHHOC B KAKOM-TO aCIICKTC

I'pynna npu3HAKOB KauecTBa BHINOJIHEHUS OCHOBHBIX (yHKIuH CAITP

otpaxaeT cBoicTBa CAIIP ¢ mo3uiuii pa3nu4HbIX COCTABISIOMIMX OOILEro Mpolecca IKCIUTyaTaluu

XapaKTepu3yeT ee MPHUCIIOCOOICHHOCTh K I3MEHEHISIM

XapaKTepU3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BBITTOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATIBHBIX 33124
+ d. yuHTBIBaIOT Ka4eCTBO BBIMOJIHEHHS OTAENbHON (PyHKIIMOHANBHOMN 3a1aul

Ha craguy TeXHUYECKOTO NPOEKTA BBIIOIHIETCS

U3TOTOBIICHUE, HATAKa U UCTIBITaHUE HecepUiHbIX koMnoHeHTOB CAITP

co3faercs noapo6Has pabouas k fokyMmeHnranuu no CAIIP B 11e10M U 1o ee NoACUCTEM U KOMIIOHEHTOB
ocymectnisiercs crada CAIIP B IpOMBIIIIIEHHYIO 3KCIUTyaTalUIo

pa3pabaThIBalOTCSI OKOHUATENbHBIC perIeHus 1o co3nannio CAIIP, KoTopble COTTacoBRIBAIOTCS M YTBEPXKAAIOTCS




Kaxas n3 yka3zaHHBIX CHCTEM IMpeqHa3HayeHa sl YIIPaBICHUS! HHKCHEPHBIMU TaHHBIMH
Beprukans

Kowmmnac-menemxep

Cosmos

SolidWorks

B kakux TaHHBIX HETEOMETPHYHOTO XapakTepa TpedyioT CAIIP cucteMsr

B TabIHIax pa3MepoB HOPMAIH30BaHHBIX AeTanel 1 COOPOYHBIX €ANHMII, BKIIOYas BO3MOKHOCTD CO3JJaHUSI COOCTBEHHBIX
OnOINOTEK 31EMEHTOB KOHCTPYKIIUH

B TaOIHMIax (pU3UKO-MEXaHWIECKUX CBOHCTB MaTepHaoB

B Ta0JIMIaX JaHHBIX HHCTPYMEHTOB U MIPUCTIOCOOTEHIH

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

IIpu ynpaBieHUN HHXEHEPHBIMU TAHHBIMH

pacueTsl Ha IPOYHOCTh

npoektupoBanus 3D mMojenei u yepTexen n3aenus

IIPOEKTUPOBAHUS TEXHOJIOTUYECKUX IPOLIECCOB U YIIPABISAIOIIUX IPOrPaMM
YIIpaBJICHUS JOKyMEHTO000pOTOM

CBOICTBO CIIOXKHOM CHCTEMBI 1I€NE€YCTPEMIIEHHOCTD ONpPEEsIeT

pa3NUYHbIE IPYIIBI CBOMCTB CUCTEMBI

[[EJIOCTHOCTh 00pa30BaHMUs, COCTOAIIAS U3 CBSI3aHHBIX MEX Iy COOOH 2IeMEHTOB

LEJId, U1 KOTOPOH CO34aeTcs cucTeMa

CTIIOCOOHOCTB M3MEHSATEH CBOM (DYHKIINH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECCH Ha MPOTSHKEHUN BCEro )KU3HEHHOTO [IUKJIA

Kaxoii u3 npeacTaBieHHBIX BAPHAHTOB HE SIBISETCS Pa3HOBUIHOCTHIO CUCTEMHOTO MOAX0/1a K IPOSKTHPOBAHUS
CTPYKTYPHBIH MOIXOJ,

TEXHOJIOTUYECKUI ITOIXO0]T

00BEKTHO-OPUEHTHPOBAHHBIN MTOAXOT

OJIOYHO-UEepaAPXUUCCKUIN TOAXO/T

B uem cyTs npunnuna paspurus npu cozganuu CAIIP

obecneunBaeT coBMecTHOE (PYHKIIMOHUpOBaHUe cocTaBHBIX yacTeil CAIIP u coxpaHseT OTKPBITYIO CUCTEMY B IIEJIOM

00€eCIIeunBaeT EIOCTHOCTh CUCTEMBI i HEPApPXUIHOCTh IIPOESKTUPOBAHHMS OT/JEIBHBIX €ICMEHTOB U BCETO 0OBEKTA IIPOCKTUPOBAHUS
OpPHEHTHpPYET Ha IIPEHMYIIECTBEHHOE CO3IaHIe 1 UCTIOIH30BaHNE TUIIOBBIX M YHH(DUIIMPOBaHHEIX d1eMenToB CAITP

obecreunBaeT MOMOTHEHNE, COBEPIICHCTBOBAHNUE U OOHOBIICHUE COCTaBHBIX dacTeit CAITP

Kakue mpiMATHBBI OTHOCSATCS K IIPOCTHIM?

TOJIMJIMHUS, MYJIbTHIIHHUS, MYJIBTHTEKCT, pa3Mep, BEIHOCKA, OMYCK, IITPHXOBKA
TOYKa, OTPE30K, KPYT (OKPYKHOCTB), Ayra, IpsiMast, JIyd, SJUIHIC, CIUIAlH, TEKCT.
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

Kaxue npiMHUTHBBI OTHOCSTCS K CIIOKHBIM?

HOJIMITHHUS, MYJIBTUIIUHUSL, MYJIBTHTEKCT, pa3Mep, BBIHOCKA, JOIMYCK, IITPUXOBKA U T.JI.
TOYKa, OTPE30K, KPYI' (OKPYIKHOCTb), Ayra, HpsiMast, JIyd, dJUIMIC, CIUIaliH, TEKCT
PUCYHKH, rpaduTH, Tpaduxa

noJioca, urypa

Kakne npuMHUTHBBI OTHOCATCS K PeAKUM?

TOYKa, OTPE30K, KPYI' (OKPYKHOCTB), Ayra, HpsiMast, JIyd, SJUIMIIC, CIUIalH, TEKCT
TOJWIMHUS, MYJIbTIIINHAS, MYJIBTHTEKCT, pa3Mep, BEIHOCKA, TOIYCK, INTPHUXOBKA H T.1I.
pHUCYHKH, TpaduTH, TpaduKa

noJyioca, gurypa

UYro rakoe MynbTunuHus?

9TO CIIOKHBIA IPUMHUTHUB, COCTOSIIMN U3 OJHOTO MM HECKOJIBKHIX CBSI3aHHBIX MEXKIY COOOH MPSIMOIMHEHHBIX 1 JYTOBBIX CETMEHTOB
9TO 0OBEKT, COCTOSAIIUI U3 ITyYKa JJOMaHBIX, MTAPAJUICIIbHBIX APYT IPYTy JIUHUM.

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

9T0 OECKOHEUHBIE B 00€ CTOPOHBI TMHUU

3TO MHOKECTBO COE€IMHEHHEIX OJI0C

I'pynnel Touek 3To?

9TO UMEHOBAHHBIE HAOOPHI TOUEK, KOTOPhIE MOXKHO BBIOMPATH NIPU PEIAaKTUPOBAHUH U BCTaBKe, a TAKXKe MPH (OPMUPOBAHUH
MOBEPXHOCTEH 110 TOUKaM IPH MOJIEINPOBAHNH pelibeda

3TO HE HUMEHOBAaHHBIE TOUKH, KOTOPBIE MOYKHO BEIOMpATh IIPH PEAAKTUPOBAHUN M BCTABKE, a TAKKe MPU (GOPMUPOBAHUN
MOBEPXHOCTEH 110 TOUKaM IPH MOJIETHPOBAHNH perbeda

9TO TOYKHU, KOTOPbIE Hellb3s BHIOMPATH NPH PEIaKTUPOBAHNUH M BCTABKE, & TAKKE NPHU (GOPMHUPOBAHUHI MOBEPXHOCTEHN 110 TOUKAM IIPH




MOJIETMPOBaHUH penbeda
9T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUYEK

UYro Takoe yuumc?

9TO MPUMUTHB, SIBJIAIOIIUNCS YaCThIO OKPYKHOCTH

3TO CJIOXKHBIN IPUMHUTHUB, COCTOSIINN U3 OJJHOTO WIJIM HECKOJIBKHUX CBSI3aHHBIX MEXIy COOOH CerMEeHTOB

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

Yro Takoe cruiaiin?

3TO JIMHUS, KOTOPAst IPOXOIUT Yepe3 3aJaHHbIC TOYKU M MOXKET yJOBIETBOPATH YCIOBUSIM KacaHUs B HAUAJIbHOU, KOHEUHOH UTn
00enx TouKax

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMNA M3 OJHOTO MM HECKOJIBKHMX CBS3aHHBIX MEXIy COOOH CErMEHTOB

9TO 0OBEKT, COCTOSIINN U3 ITydKa JJOMaHBIX, TApAIUIETBHBIX APYT APYTY JTHHHUN

3TO CJIOKHBIM MPUMHUTUB, COCTOSIIIUN U3 MHOKECTBA IJIABHBIX JIMHUN

Ha kaxoit mnatdopme paboraer Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD

Kaxwue pacrposbie popmats! noaaepxusaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, ®opmatsl daiinos BIL/BIP/BSQ

Uro Ha3BIBAIOT aBTOMAaTH3UPOBAHHBIM IIPOCKTUPOBAHHEM?

HPOLECC TPOSKTUPOBAHUSI OCYIIECTBIISCTCS YEIIOBEKOM

MPOEKTHPOBaHHE, IPH KOTOPOM MPOUCXOIUT B3aUMO/ICHCTBIE YeTOBEKA U 3BM.

HPOEKTHPOBAHHE, IPH KOTOPOM BCe IIPpeoOpa3oBaHUs ONHMCaHNI 00BEKTa U aJTOPUTMA ero (hYHKIIMOHHPOBAHHUS OCYIIECTBIIIETCS
0e3 yyacTus 4yenoBeka

-IIPOEKTHPOBAHME, IIPH KOTOPOM BCe NPeoOpa30BaHus OMMCaHUH 00BEKTa M AITOPUTMA €ro (DYHKIMOHHPOBAHHS OCYIIECTBIISETCS
JVICTaHIIMOHHO

Yro Takoe CTPYKTYypHas JTHHUS?

JIUHUS, KOTOPask UCIIONB3YETCsI TS 3aaHUsI TOUEK TPACChI

JIMHUS TPUAHTYJISIIIAU

JIMHUSL, KOTOPAst UCIIONb3YETCsI KaK pa3/ieliIoasi 3IEMEHThI TIOBEPXHOCTH
JIMHUS PaBHBIX BBICOT

Yro Takoe yclI0BHas OTMETKa?

OTMETKa TOYKH HaJ ypoBHeM bantuiickoro mops
abCOJIIOTHAS BBICOTA TOYKH

POM3BOJIbHASL OTMETKA 0a30BOM TOUKU
CYILECTBYIOIIAas OTMETKA TOYKU

Yro Takoe oceBast TUHUA?

JIMHHA, HaHpaBHeHHaH BIOJIb OCH X
6a30Bast MPOI0JIbHAST JTMHUSA TPACCHI
nonepeqHaﬂ JIMHUSA Tpaccm

JINHUA, HaHpaBﬂeHHaH BIOJIb OCH y




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu onieHuBaHus OTBETA HA 3a4€TE C OLEHKOI

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeaTh apryMEHTHPOBAaHHbIE BEIBO/IbI M IIPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.

IIpoxoxneHre KOHTPOIBHOIO MEPOIPUATH 110 CAAYE 3a4ETa C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIICILIHO, €CJIU IIPU €I0
OILICHUBAHMU TOJIy4EHA OLIEHKA HE HUXKE «YJOBJIETBOPUTEIILHOY.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3armnasue Bubnmmnoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 |Hopenkos W.II. OCHOBBI aBTOMaTU3UPOBAHHOTO Mocksa: MI'TY um. H.O.baymana, 2002,
MPOCKTUPOBAHHUS
JI1.2 | JIeBunkwmii A.A. [IpoexTupoBanue Kpacnosipck : Cubupckuit GpenepanbHbii
MuKpocucteM. [IporpammHbie yausepcurert, 2010,
cpenctBa obecrieuenust CAIIP: http://biblioclub.ru/index.php?
yueOHOe ocoOue page=book&id=229317
6.1.2. lono/iHUTeILHAS JINTepaTypa
ABTOPEI, COCTaBUTEIN 3arnaBue bubnnoreka W3natenscTBO, TOM, 71. aapec
JI2.1 | N.B. KpeicoBa, M.H. | OcHoBsl CAITP OMcKuii TOCyIapCTBEHHBIA TEXHUYECKHUI
Opunen, T.M. yHUBepcureT. — OMck : M3naTenscTBo
Msicoenona, J1.C. OMmI'TY, 2017,
Kopuaruu http://biblioclub.ru/index.php?
page=book&id=493424
JI12.2 | Kucens H.H. OCHOBBI KOMIIBIOTEPHOTO Taranpor : U3narensctso FOxHOTO
npoextuposanusi POC CAITP (dhenepanpHOTO YHUBEpcUTeTa, 2016,
CBY http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 |TI'aBpunos C.B. Mertoab! aHanu3a JOrH4eCKUX Mockga : PUL] "Texnocoepa", 2011,
koppensmii aist CAITP http://biblioclub.ru/index.php?
uudpossix KMOIT CBUC page=book&id=135400
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 |LMS Canvas | https://lms.misis.ru/

6.3 IlepeueHb MpPOrpaMMHOro odecnev4eHust

I1.1 |Anrusupyc Kaspersky Endpoint Security s 6nsneca-Pammpennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 | Solidworks Education Edition

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

1.4 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

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

1.6 | Micro-Cap 10 Evaluation

I1.7 |CAIIP DipTrace

I1.8 | Bbpaysep Google Chrome

1.9 Microsoft Teams

I1.10 | WinDjView 2.0.2

I1.11 |DjVu Solo 3.1

I1.12 |MATLAB & Simulink




6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHa.]'lebIX 0a3 JaHHBIX

n.1 |http://window.edu.ru/window/catalog - ennHOE OKHO OCTyma K 00pa3oBaTeIbHBIM pecypcam;

N.2 |http://matlab.exponenta.ru/ - moapoOHEIE aBTOpCKHE pyKOBOACTBA IO mpoaykram MathWorks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue OcHarenne
139 VYyeOnas naboparopust (kKommbioTepHbIi | Kommiekr  yueOHoit  mebenmu Ha 24 Mecta A
KJIacc) Kabuner KypCOBOTO U | oOy4aromuxcsi, 12 CTalMOHAapHBIX KOMIBIOTEPOB  JUIA
JTUTIOMHOTO MPOEKTHPOBaHUS, | oOydaromuxcsi, |  CTalMOHAPHBI  KOMIIBIOTEp ISt

Vuausepcurera MUCHUC wuepe3 nuuHbIl KaOHHET

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

CaMOCTOSITENbHOM paboThl 0Oyyaromuxcess | mpenojaBarenist (Bce C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTECHHBIH, KOMMYTaTop, JOCKAa ayJUTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctyn k IUOC

Ha

miarpopme LMS Canvas u Moodle, uIeH3HOHHBIE

8. METOAUYECKHE YKA3AHUSA 1JIS1 OBYYAIOIIIUXCA

B IpoHecce N3yuCHUA AUCHUIUIMHBI BBIACIIAIOT ABAa B CaMOCTOSATCIIHHOMI pa6OTBIZ - ayAuTOpHasdA; - BHCAyJUTOPHA. AyZ[I/ITOPHaH

CaMOCTOATCIIbHAA pa60Ta M0 JUCIHUIIIIMHEC BBIIIOJTHACTCA HA y‘le6HI:-IX 3aHATUAX IO PYKOBOJACTBOM MIPENIOAABATEIIA. BHeayI[I/ITOpHaSI

CaMOCTOsITeNIbHAs paboTa - IIaHupyeMas ydeOHast pabota 00yJaromuMCesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HemoCpeCTBEHHOTro ydacTus. CaMocTosTeNbHAs padoTa,

HE MPEeyCMOTPEHHAs IPOTPAMMOi y4eOHO AUCIUIIIMHBL, PACKPBIBAOIIEH 1 KOHKPETH3HUPYIOIIEH ee Co/lepiKaHue,
OCYIIECTBIISIETCS 00YYaArOIMMCS HHUIIHATHBHO, C [EJIBI0 pean3aliii COOCTBEHHBIX YUEOHBIX U HAyYHBIX HHTEpecoB. Jist Goiee
3¢ PEKTHBHOTO BBITIOJIHCHHUS CAMOCTOSITEILHON PabOThI MO TUCHHUILIMHE [IPEIOIaBaTElb PEKOMEH/IYET HCTOYHHUKH JUTS PAOOTHI,
XapakTepu3yeT Hanboliee PaMOHAIBHYIO METOIMKY CAMOCTOSTENBHOM paboThI, IEMOHCTPHPYET PaHEe BBIMOJIHEHHbIE
o0yJaronMucs paboTsl U

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

OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMAaTHKU CAaMOCTOSATENILHONU pabOThI, YPOBHS CI0XKHOCTU. KOHTPONb pe3yapTaToB BHEAYAUTOPHON CAaMOCTOSTENEHON paboThI

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




