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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 | 3agaun AMCLMIUIMHBL: U3ydYeHHe MoJieNiell KOMIIOHEHTOB JIEKTPOHHOI anmnapaTypsl U JaTYUKOB HEANEKTPUIECKUX
BEJINYHUH, H3Y4CHHUE IIPOTPAMMHEIX CPEICTB, TPeTHa3HAYEHHbIX [UI aBTOMAaTH3UPOBAHHOTO IPOSKTHPOBAHUS YCTPOHCTB
3MEKTPOHUKH, N3y9eHHE OCHOBHBIX PEKHMOB KOMIBIOTEPHOTO aHAJH3a AIEKTPUIECKUX CXEM H3MEPHUTEIBHOM,
rHGOPMALMOHHOM U IpeoOpazoBaTeabHON TEXHUKH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI
biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |IIpon3BoacTBEHHAs MPAKTHKA I10 HOJYICHUIO IPOGECCHOHATIBHBIX YMEHHUH M ONBITA MPO(ECCHOHAIBHON 1eITebHOCTH
2.1.2 | PemeHue npuKkIaaHbIX 331a4 ¢ ucnoib3oBanueM MATLAB
2.1.3 | DneMeHTHI CUCTEM aBTOMAaTHKU
2.1.4 | YuebHas mpakTHKa MO MOJYYEHHUIO IEPBUYHBIX TPOPECCUOHANBHBIX YMEHHIHA

2.2 JucuunianHbl (MOAy1H) U NPAKTHKH, ISl KOTOPBIX 0CBOCHHE JAHHON JUCHUIIUHBI (MOAYJIS)) HEO0XO0AHMO KaK

npeamecTBylomee:

2.2.1 | ABTOMaTH3UPOBAHHBIN 3JIEKTPOIPHUBO]] TUIIOBBIX IPOHU3BOICTBEHHBIX MEXaHU3MOB
2.2.2 |T'ocynapcTBeHHast UTOTOBas aTTeCTALUs
2.2.3 |IIpoMmbllIIEHHBIE CETU

3. PE3YJIBTATBI OBYYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA

KOMIIETEHIIUSAMHA
ITK-3: Cnoco0eH IKCIIyaTHPOBATD YIeKTPOMeXaHNYeCKHe CHCTEMbI 1 ABTOMATH3HPOBAHHbIE CHCTEMBbI YIIPaBJICHHUSI
3J1eKTPONPHUBOI0B
3HaTh:

I1K-3-31 ocHOBHEBIE dTaIbI peuICHUA 3a1a4 MPOCKTUPOBAHUSA C UCITIOJIB30BAHUEM I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTUM

Ymerb:

IIK-3-V1

paboTaTh B cHCTEME aBTOMAaTH3HPOBAHHOTO TIPOEKTHPOBAHNS,;

3a/1aBaThb MapaMeTPpbl KOMIIOHCHTOB TP MOJACIUPOBAHNU, COTOCTABJIAA UX CO CIIPABOYHLIMU JaHHBIMU

Baagern:

[1K-3-B1

OCHOBHBIMU IMOHATUSAMU CUCTEM aBTOMATU3UPOBAHHOI'O IPOCKTUPOBAHNUA

HaBBbIKaMH aHaJIM3a 3JICKTPOHHBIX CXEM

4. CTPYKTYPA U COJAEP)KAHUE

Kox
3aHATHS

Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemble | Jluteparypa | IlpumedaHue KM Beinoan
TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. OcHoBHBIE
ceegenus o CAIIP




1.1

Ocuosnsie nmoustust CAITP.
CocraB u crpykrypa CAIIP.
OCHOBHBIE OIIPEETIEHUS
mporecca MPOeKTUPOBAHUS.
Craguu U dTarsl
npoekTupoBanus. Llenn u
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
unterpanuu CAD- u CAE-
cucteM. CAD-
OPHUEHTUPOBAHBIN MOAXO.
CAE-opueHTHpOBaHbIH
noaxox. CAD\CAE-
OpPUEHTUPOBAHbII

nonxon. /JIex/

14

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

J1.1
JI1.2J12.1
01

KM1

P1

1.2

HN3yueHue mporpamMm
ANSYS,COSMOSWorks,
MATLAB u np. /TIp/

14

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

J1.1
JI1.2J12.1
01

KM1

P1

1.3

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

50

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

J1.1
JI1.2J12.1
2.2
01

KMI,K

P1

Pa3nen 2. Texnojoruu
TMPOEKTHPOBAHUS
3J1eKTPOHHBIX
KOMIIOHEHTOB

2.1

Texnonorun PDM u CALS.
Cucremsl Mathematica,
Maple, Mathcad, MATLAB.
CucTeMbl HHXEHEPHOTO
aHallu3a M PacyeToB.
OCHOBHBIC METOBI
WH)KEHEPHBIX PACUETOB.
MeTtoa KOHEYHBIX 3JIEMEHTOB.
CAIIP »neKTpHUECKUX U
ANIEKTPOHHBIX YCTPONCTB.
CAIIP npoeKTupoBaHUs
ANEKTPUIECKUX CXEM U
yeprexeid. CAITP
MIPOSKTHPOBAHUS TTEYATHBIX
wiat. CAIIP tenmoBoro
ananusza. CAIIP
TEXHOJIOTHYECKOH
MOJITOTOBKH TIPOM3BOJICTBA
ANEKTPOHHBIX

ycTpoicTB. /Jlex/

20

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

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

Ol

KM1

P1

2.2

CAIIP >nekTpuyYecKux u
SIIEKTPOHHBIX YCTPONCTB.
CAIIP mpoeKkTupoBaHHs
ANMEKTPUIECKHX CXEM U
uyeprexeit. CAIIP
MPOEKTUPOBAHUS TIEYATHBIX
wiar. /IIp/

20

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

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

€]

KM1

P1




23 Pa3paboTka IeKTpUIecKux 7 62 | [IK-3-31 IIK-3- J1.1 KMILK P1
CX€M, TOTIOJIOTHYECKHX V1 IIK-3-B1 JI1.2J12.1 M2
yeprexeil. Coznanue JI2.2J12.3
TBEPAOTEIBHBIX MOJIETEH. €|
CpaBHUTENbHAS
xapakrepuctrka CAE-
MTaKETOB
(ANSYS,COSMOSWorks,
MATLAB u np.) /Cp/

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeILHOI MOATOTOBKH

IIpoepsemsie
WHIUKATOPBI Bompocs! a7t TOArOTOBKH
KOMIIETCHIIUM

Kon KonTtponsHoe
KM MEPOIIPUATHE

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

V1;IIK-3-B1 1) OcHogsubie nionstust CAITP.

2) CocraB u crpykrypa CAIIP.

3) OCHOBHBIE OIIPEJEICHUS IIPOLlecca MPOSKTUPOBAHUSL.

4) Craguu 1 dTarbl TPOEKTUPOBAHUSL.

5) Hemu u 3amaun CAIIP.

6) INoaxoas! K TPOSKTUPOBAHMIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTUH.

7) MopenupoBanue B CAIIP.

8) Knaccugpukarms CAD\CAM\CAE-cuctem.

9) O6nactu npumenenns coBpeMeHHbIXx CAD\CAM\CAE-
CHUCTEM.

10) Oo6mue ceenenns 06 unrerpanuu CAD- u CAE-cuctewm.
11) CAD-0pUeHTUPOBAHBIA IOIXOM.

12) CAE-0opHeHTHPOBaHBII MOJXO.

13) CAD\CAE-0pHeHTHPOBaHbIN MOAXO/.

14) Texnonorun PDM u CALS.

15) Cucrembl Mathematica, Maple, Mathcad, MATLAB.

16) CucTeMbl HHXEHEPHOTO aHalii3a U PacdeToB.

17) OCHOBHBIC METO/IbI HH)XCHEPHBIX PACUETOB.

18) Mertoa xoHeuHbIX 31eMeHTOB. CAIIP snexTpuyeckux u
JJIEKTPOHHBIX YCTPOUCTB.

19) CAIIP npoeKTHpOBaHHS NEKTPUYECKUX CXEM U YCPTEKEH.
20) CAIIP npoekTupoBaHUs IEYaTHBIX ILIAT.

21) CAIIP TemnoBoro aHanausa.

22) CAIIP TexHOIOrW4ecKOi MOArOTOBKU MPOU3BOACTBA
3JIEKTPOHHBIX YCTPOMUCTB.

KM2 Joxmaner mo ITK-3-31;11K-3- ITpuMephl TeMBI TOKJIAZ0B 10 CAMOCTOSATENLHON paboTe:
CaMOCTOSATEIILHOU V1;1IK-3-B1
pabore 1) MoaenupoBaHue MIEMEHTOB MUKPOCXEMHOM TEXHUKI

2) [ToBeneHyeckre MOACTH

3) Pa3paboTKa 3IEKTPHUUECKUX CXEM, TOMOJOTHUECKIX YSPTEKEH
4) Coznanue TBepIOTENBHBIX MOJAEIeH

5) CpaBuurenbHas xapakrepuctiuka CAE-nakeToB
(ANSYS,COSMOSWorks, MATLAB u np.)

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

IIpoepsiembie
UHJIUKATOPBL Conep:xanue pabOTHI
KOMIICTEHLIUI

Kon Hassanne
paboTHI paboTHI

P1 PI'P IK-3-31;11K-3- Tema pacuerHo-rpadudeckoro 3aganus "[IpoexrupoBanue
YI;IIK-3-B1 9MEeKTPOHHOTO O0Ka".

Pacuernas gacts PI'P BKiTIOUaeT B ceOst pa3paboOTKy CICIYIONIHX
pasenos.

1) Omucanue 3meKTPOHHOTO 010K

2) Pa3paboTtka cTpyKTypHOU CXEeMBI OJ10Ka

3) MonenupoBaHue pabOTHI ITEKTPOHHOTO OII0Ka

Texymuii kKoHTpoJIb 3a BbonHenus PI'P ocymecteasercs
IpernojaBaTeNeM MyTeM IPOBEPKU pa3AeNoB B COOTBETCTBHHU C IIAHOM
BBIIIOJTHEHHSI.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

KOMHLIOTepHOG TECTUPOBAHUEC MO paszaciiaM JUCHUIITINHBI

Kaxk pacmm¢posrsiBaercs abopenarypa CAIIP?
CHCTEMa aBTOMATH3MPOBAHHMSI TPOCKTOPOB
CHCTEMBI aBTOMATH3UPOBAHHOTO [POCKTHPOBAHHS
CHCTeMa aBTOMATHYECKOTO MMOCTPOCHHUE peribeda
CHCTEMa aBTOMATHYECKOTO MPOSKTUPOBAHUS

CAIIP sto

aBTOMATU3UPOBAHHAS CHCTEMA YIPABJICHUS MPOU3BOICTBOM

aBTOMAaTU3UPOBAHHAS CHCTEMA YIPABICHUS MPEIIPUATHEM

ABTOMAaTHU3UPOBaHHAs CUCTEMA YIIPABICHHUS TEXHOJIOTHYSCKUM 000PYIOBaHHEM
OpraHU3aI[MOHHO-TEXHUYECKAsk CHCTEMa, B3aUMOCBA3aHHasl C TOpa3/IeICHUIMH MPOSKTHON OpraHu3aiiu

Ha srane TexHonornueckoi moAroTOBKYU MPOU3BOICTBA PELIAIOTCS CIEAYIOIIME 3aJa4n

WH)XEHEepHbIE pacyeThl U npoektupoBanue 3D moneneit

MPOEKTUPOBAHUS TEXHOJOTHYECKUX MPOILIECCOB MPOSKTUPOBAHUS YIPABISIOUIMX MPOrPaMM M TEXHOJIOTUYECKOH OCHACTKU
npoektupoBanusg 3D mozeneit u yepTexen u3aenus

KOHCTPYHPOBAHUS U3JENINH U pa3paboTKa YIPaBISIOMUX TPOTpaMM

Camas nonynspHas B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

YT0 Takoe NpoeKTUpOBaHUE?

3TO IIPOIIECC CO3JAHUS OTHCAHNUS, HEOOXOANMOTO IS TOCTPOCHUS B 3aJaHHBIX YCIIOBHSX €Il He CYIIECTBYIOIIEro 00heKTa
3TO FOTOBBIA MaTepHal, KOTOPBIH HEOOXOANM IS TIOCTPOCHUS B 3aIaHHBIX YCJIOBUSX €Il HE CYMIECTBYIOIIETO 00BEKTa
COBOKYITHOCTb ITPOEKTHBIX JOKYMEHTOB B COOTBETCTBHUU C YCTAHOBICHHBIM IIEPEUHEM, B KOTOPOM INIPEACTABIEH PE3yabTaT
IIPOEKTUPOBAHUS

TPOIIECC OMMCAHUS OIPEICICHHOTO 00BEeKTa

Kakue rpadudeckue mpUMUTHBBI HCIOIB3YIOTCS B AutoCAD?

TOYKa, OTPE30K, OKPYKHOCTB, IyTa, TEKCT, TOIUINHHS

TOYKa, TOJIUIIMHUS, TOJIUTOH, OKPYKHOCTb

TOYKa, JINHUS, IOMaHas! JINHUS, TIOJIUTOH, TOJIUITHHNUS, OKPYKHOCTb, Iyra, TEKCT
Kpusas Beswe, Oera-crunaitn

J71s 4ero cny>XuT NpUKIAAHOE MporpaMMHoe obecrieuenue?
TUTAaHUPOBAHUS ¥ OPTaHU3aIMN BEIYHUCIUTEIBHOTO Ipoliecca B 9BM
peann3anys aaropuTMOB YIIPABICHHUS 00BEKTOM

TUIAHUPOBAHUS U OPTraHU3AIUH AITOPUTMOB yIPaBICHUSI 00BEKTOM

TosxaecTBeHHAs JEKOMITO3HIIUS 3TO OIEpaIus, B PE3y/IbTaTe KOTOPOH. ..
mobast crucTeMa MpeBpanaeTcst B camy ceost

CpeACTBa AEKOMIIO3ULIUN TOXKICCTBEHHBI

CHCTEMa TOXIECTBCHHA

Pacunenennas cucrema — 3T0...

cucTeMa, Uil KOTOPOil CYIEeCTBYIOT CPEeICTBAa IPOTPaMMHUPOBAHHUS
cucTeMa, paszieJieHHast Ha MOJICUCTEMBI

CUCTEeMa, /U KOTOPOH CYILIECTBYIOT CPEJACTBA AEKOMIO3UIIUHI

Yr0 moHUMAaeTCs IO MPOTrpaMMHBEIM obecriedeHneM?

COOTBETCTBYIOIINM 00pa30M OpPTraHW30BaHHEIM HA0OP IMPOTpaMM M JaHHBIX
Ha0Op CHEeNUaTbHBIX MporpamMm amst pabotsr CAITP

Habop creHUaIbHbIX IPOTPaMM JUIsl MOJEINPOBAHUS

ITapannenbHas KOPPEKIMS CUCTEMBI YIIPABJIECHUS IO3BOJISET. ..
obecrneynTh BBEIEHNE HHTErPAIOB U IPOU3BOJHBIX OT CUTHAJIOB OIINOKH
OCYILLECTBUThH UHTETPAIbHBIE 3aKOHbI PETYINPOBaHUS

ckoppektupoBatb AUX cuctemsl

MonynbHOCTB CTPYKTYPBI COCTOUT
B IIOCTPOCHUU MOZYJIEH 110 nepapxuu




HA PUHIIUIIE BIOKEHHOCTH C BEPTHKAIBHBIM YIIPABICHACM
B pa30MeHUH MPOrPaMMHOTO MacCHBa Ha MOJYIH 0 (DYHKIMOHAIBHOMY HPU3HAKY

UTo MOHMMAIOT TI0J] CUHTE30M CTPYKTYphl ACY?

IpOLIeCC UCCIIEN0BAHUS, ONPeIeNSIONIi MeCTO 3((HEKTUBHOTO IIEMEHTA, KaK B (H3UMYECKOM, TaK U TEXHUUECKOM CMBICTIE
nporecc nepebopa BapuaHTOB IOCTPOCHUS B3aUMOCBS3€H 3IEMEHTOB 110 33/laHHBIM KpuTeprsaM u spdexrusaoct ACY B 1esom
TPOIIECC Peaji3alliy IPOLeIyp M MPOTPaMMHBIX KOMIUIEKCOB It paboTer ACY

Pe3yJ'ILTaTLI HMHUTAIIMUOHHOTO MOJACIIMPOBAHMUA. . .

HOCAT CJ'Iy'-IaﬁHBIﬁ XapakTep, OTPAXKAIOT JIMIIb CJ'Iy‘IafIHLIe COUCTaHuA JICf/iCTBY}OH.II/IX (l)aKTOPOB, CKJIaAbIBAIOIIHUXCA B IIPOLCCCE
MOJCINPOBAHUA

ABJIAKOTCA HCTOYHBIMU U Tpe6y10T TIOATCIBHOI'O aHaJIn3a

ABJIAOTCA NCTOYHHUKOM I/IH(i)OpMaI_II/II/I AT IOCTPOCHUA peajIbHOTO o0bekTa

CrpyKkTypHOE Iogpa3AeneHne CUCTEM OCYIIECTBISIETCS. . .
0 MIPaBUJIaM MOJETUPOBAHUS

TI0 TIpaBHJIaM pa30MeHUS

0 MPaBUIIaM KITaCCU(PHUKALIUU

Kakumu MoryT OBITB CpeICTBa IEKOMITO3UIINH?
UMHUTALUOHHBIMU

MaTepuaIbHBIMU U a0CTPAKTHBIMH

peaabHBIMU U HEPEAIbHBIMU

Kak CIIC MHOT 1A HAa3bIBAIOT HMUTAIITHOHHOC MO,Z[CJII/IpOBaHI/Ie?
METOJAO0M pPE€aJIbHOI'O MOACIUPOBAHUA

METOAOM MAIIMHHOI'O 3KCIICPHUMCHTA

METOJAOM CTaTUCTUICCKOTIO MOACIIUPOBAHUA

YeMy npH MPOCKTUPOBAHUK CHCTEM YIIPABIICHHUS yIeIseTCst O0NbIIoe BHUMAaHUE?
COTPSDKEHUIO YYBCTBUTEIILHOTO 3JIEMEHTA CUCTEMBI C €€ BBIYHUCITUTEILHBIMU CPEIICTBAMU
OBICTPOIEHCTBUIO U HAZCKHOCTH

MaccorabapuTHBIM [TOKa3aTesIM M MOLIIHOCTH

3a cyer 9ero JOCTUTACTCS MOI00He PU3NIECKOTO PEaNbHOTO SIBICHHS U MOJIEIIH?
34 CUYCT COOTBCTCTBUA (1)1/[3PI‘-ICCKOFO PCATBHOTO SIBJICHUA U MOJACIN

3a CYeT PABCHCTBA 3HAYCHUH KPUTEPHEB MOTOOHOCTH

3a CYCT PABCHCTBA SKCIICPUMCHTAJIBHBIX JaHHBIX C TCOPECTHICCKUMHU HO]]O6HBIMI/I

Jns uero npou3BOJAUTCS KOPPEKIMS CUCTEMBI YIIPaBIeHHs?

JUIst 0OeCIIeueHHsI 3a/1aHHbBIX [TOKa3aTelleld KauecTBa Ipoliecca ynpaBiIeHHs
JUISl yBEJIMYEHHSI IPOU3BOIUTENBHOCTH CUCTEMBI

JUISL YIIPaBJIE€HHUSA OOBEKTOM IO ONPEAEICHHOMY 3aKOHY

Yro ocymiecTBIsgeTCA Ha ATale HHTEPNPETALUH PE3yNbTaTOB?
MpOIIeCC IMUTAIIUH C ITOJyYCHHEM HEOOXOIUMBIX JaHHBIX
[IPaKTUYECKOE IPUMEHEHUE MOJEIHU U PE3yIbTaTOB MOACIUPOBAHUS
IIOCTPOEHME BBIBOJIOB 110 JIAHHBIM, I10JY4YE€HHBIM IIyT€M UMUTALUU

U3 gero cocTout mporpaMMHoe obecrieueHne CUCTeM YIpaBIeHus?
U3 CUCTEMHOTO U NPHUKIIJHOTO IPOrPaMMHOTO 00eCTIeueHUs

W3 CHCTEMHOTO ¥ HH(OPMAIIMOHHOTO IPOTPAMMHOTO 00ECIICUCHS
W3 MaTEeMaTHIECKOTO M IPHKIIATHOTO IPOTPaMMHOTO 00eCcTIedeH s

Ha yem ocHOBaHO IpoLEAYpHOE NPOTrPaMMHUPOBAHUE?

Ha IPUMEHEHUH YHUBEPCATBHBIX MOyIIeH

Ha MPUMEHEHUN YHU(DUIIMPOBAHHBIX MIPOLIEILYP

Ha MPUMEHEHUHU YHU(DUIIMPOBAHHBIX CI0XKHBIX MPOTPaMM, KOTOPbIE 00BEINHSIIOTCS [0 HEPAPXUUECKOMY IPUHLIUITY

Uro noHumMaroT nof crpykrypor ACY?

OpPraHM30BaHHYIO COBOKYITHOCTH €€ DJICMCHTOB

COBOKYITHOCTH IIPOLIEYp NPOTrPaMMHBIX KOMIUIEKCOB sl peanu3annu ACY

B3aUMOCBSI3b, ONPEIEISMIONIYI0O MECTO IEMEHTa, KaK B (PU3NIECKOM, TaK U B TEXHIIECKOM CMBICIIE

Urto ocylecTBiIsieTcs Ha 3Tarie MoAroTOBKY JaHHbIX ?

ONMCAaHKME MOJIENH Ha SI3bIKE, IPUEMIIEMOM JUIsI UcToyib3yemoid O9BM

oTIpeNieNIeHHe TPAHUI] XapaKTePUCTHK CUCTEMBI, OTPAaHWICHUH 1 N3MepHUTeNel TokaszaTeneil 3 peKTHBHOCTH
MIPOUCXOTUT OTOOP AAHHBIX, HEOOXOIUMBIX AJISl IOCTPOCHUS MOAEIH, U MPEJCTaBICHUH UX B COOTBETCTBYIOIIEH Gopme




Ecnu Hen3meHsiemast 4acThb CHUCTEMBI COICPIKHT C1a00 AeMI(pHpOBaHHbIE MM KOHCEPBATUBHBIC 3BEHBSI, TO MOTYT OBITH
UCTI0JIb30BaHbl KOPPEKTUPYIOLINE YCTPOHCTBA, CO3/IA0LINE. . .

OTpHIATENbHBII (ha30BEINA CIBUT O3 M3MEHEHNUS aMIUIHTYTHON XapaKTePUCTHKU

U3MEHEHUE aMIUIUTYIHON XapaKTepPUCTUKU

ornepexenue 1o dase

Jn1s 4ero cIy>XHT CUCTEMHOE IIPOrpaMMHOe obecrieueHre?

JUISL pealiu3aliiy JITOPUTMOB OPTraHU3aIMU BEIYMCIMTEIBHOTO Hporecca B 9BM
JUTS TTAaHUPOBAHMS M OPTaHHU3AIMH BEIYUCIHTEIBFHOTO Iporecca B OBM

JUISL peaTu3aliy alTOPUTMOB YIIPABICHHS 00BEKTOM

ITpu MaTeMaTH4YEeCKOM MOJICITHPOBAHHUH B KauecTBE 00BEKTa MOJCITHPOBAHMUS BBICTYIAIOT. ..
rpaduKH MEePEeX0oHOTO MPOoIecca, OMUCHIBAIOIINE 00BEKT MO YPAaBHEHHSIM

WCXOJIHBIEC YPAaBHEHUS, IPECTABISAIOIINE MAaTEMAaTHIECKYIO MOJETh OOBEKTa

MPOLIECCHI, MPOTEKAIOIINE B MATEMATHYCCKON MOJICITH

UTo ocymecTBIAETCA Ha TAle SKCIEPUMEHTUPOBAHUE?
HOCTPOEHHE BBIBOAOB IO JAHHBIM, TOy4€HHBIM ITyTeM UMUTALUH
MpaKTHYECKOE TPUMEHEHNE MOJETH U PE3YIbTAaTOB MOJIETUPOBaHHUS
MpOIIeCC MIMUTAILINH C ITOJyYCHNEM HeOOXOIMMBIX JTaHHBIX

HpI/I MMPOCKTUPOBAHNU CUCTEM YIIPABJICHUA PCIIarOUICC 3HAYCHUE UMCECT. ..
MaCCOFa6apI/ITHBIC IIOKa3aTcJIi U MOIITHOCTH

paHI/IOHaJII)HHﬁ BI)I60p YYBCTBUTCIIBHBIX DJIEMCHTOB WJIN JAaTYUKOB 3TUX CUCTEM
PE3YyIbTAT MATEMATHICCKOTO MOJACINPOBAHUSA OTUX CUCTEM

Uro Takoe knaccupukanms?

pa3bueHre HeKOTOPO COBOKYITHOCTH OOBEKTa Ha KIIACCHI 10 Hanbosee CyIeCTBEHHBIM MPU3HAKAM
pazbueHre 00bEKTOB Ha KIIACCHI

JIEJIEHUE aBTOMATHYECKUX CUCTEM Ha KJIaCChI

Uro Takoe puznyeckoe MoenupoBaHue?

METOJ SKCIIEPUMEHTAIBHOTO U3YUEHHS Pa3IMIHBIX (PU3UUECCKHX SIBICHUH, OCHOBaHHbIM Ha MaTEMaTHYECKUX MOJIEIAX
METO]T KCTIEPUMEHTAIBHOTO M3YUeHHUS PA3IIMIHBIX (PU3NUECKHUX SBICHHI, OCHOBAaHHBIH Ha MX (pr3ndeckoM moaooun
METOJ{ MAaTeMaTHIECKOT0 U3yIEHHs PA3IUYHBIX (PU3NUECKUX SBICHUI!, OCHOBAHHBII HA MX MAaTEMAaTHUECKOM MOJ00UU

JluarBUCTHYECKOE OOECTICYCHHE 3TO

ACOBOKYIMHOCTH TEXHUYECKUX CPEACTB, UCTIOJIB3YEMBIX B aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHNA
poOJIEeMHO-OpPUEHTHPOBAHHBIE S3bIKH, TPEAHA3HAUEHHBIE I OTMCaHUS POLEYp aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS
KOMILJIEKC PErJIaMEHTUPYIOLIMX TOKYMEHTOB KacaroTCs OpraHU3allMOHHON CTPYKTYphl NoapasaeneHui, sakcityatTupytomux CAITP
Ha0Op JOKyMEHTOB, perlIaMeHTHUPYIONIHX dkcruryaTaruto CAITP

CHmxeHne ce0ecCTOMMOCTH MPOEKTUPOBAHUS 00eCIeYnBACTCS 32 CUET

CIIennanu3upOBaHHbIE paboune MecTa

MapauIeIbHOTO MPOEKTHPOBAHMS, CO3IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOpO

aBTOMATU3AlUHU IPUHITUS PELICHUH, HHPOPMAIIMOHHON MOANEPKKH NPUHATHUS PUTIICHHS, aBTOMATU3aIMU 0(OPMIICHHS
JIOKYMEHTOB

BapHaHTHOE MIPOCKTUPOBAHNE W ONITHMHU3ANNS, YHH(DUKAINSA TPOSKTHBIX PEIICHUI

Ha kakoii cranmuu npoekTupoBaHus paccMatpuBaroTcsi anasmornyabie CAITP
a. MPEIIPOCKTHOTO 00CIIeIOBAHNS

b. TeXHMYECKOTO 3a7aHNS

+ €. TEXHUYECKOTO MPEAT0KEHUA

d. 3CKHM3HOTO MpoeKTa

IIpencrapneHue xapakTepusyercs

LEIeyCTPEMIIEHHOCTBIO, IENOCTHOCTD M YJIEHUMOCTBIO, HEPAPXUUHHUCTHIO, MHOTOACIIEKTHOCTBIO M PAa3BUTHEM
pa3zereHueM CUCTEMBI Ha YacTH U MOCIEAYIOIIUM UX pa3AeibHbIM UCCIEI0BAHUEM

OIMCAaHHEM CUCTEMBI, BBIIOJIHEHHOE B KAKOM-TO aCIIEKTe

COBOKYITHOCTBIO YCTOIUMBBIX CBSA3€H MEX Ty 2IeMEHTaMH CHCTEMBI

I'pynma mpm3HakoB kauectBa CAITP kak 00BbeKTa SKCIUTyaTalun

YIUTBIBAIOT KQUECTBO BBIMOTHEHHUS OTACNBHON (QyHKIMOHAIBHON 3a0a4n

XapaKTepu3yeT ee MPUCIOCOOIEHHOCTb K M3MEHEHHSIM

XapaKkTepu3yeT CTIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BEIITOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATBHBIX 3a71a4
otpaxaeT cBoricTBa CAIIP ¢ mo3uImii pa3nu4HBIX COCTABILIONINX OOIIEro mporecca IKCILTyaTalluH




I'pynna npusHakoB kadecTBa CAIIP kax 00bekTa IKCILTyaTaIiH

XapaKTepH3yeT ee MPUCTIOCOOIEHHOCTh K M3MEHEHHUAM

orpaxaeT cBoiictBa CAIIP ¢ mo3ummii pa3InYHBIX COCTABISIONIHUX OOIMIEr0 MpoIecca SKCILTyaTaluH

XapaKTepU3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BBITTOJTHEHHIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 337124
YYUTBHIBAIOT KAYeCTBO BBITIOJHEHHS OT/EIBHOM (DYHKIMOHATIBHOMN 33141

Kaxumu napamerpamu onepupyeT NpoeKTUPOBIIUK B IIPOLECCE IPOSKTUPOBAHUS
BBIXOJIHbIE

BHEILHHUE

BHYTPEHHHE

TEXHOJIOTUYECKHE

CAD cucremsl pemaroT 3a7a4u
KOHCTPYKTOPCKOTO TPOESKTUPOBAHHS
TEXHOJIOTUYECKOTO MPOEKTUPOBAHUS
YIIpaBJCHUS HHXKCHEPHBIMU JaHHBIMHU
WH)KEHEPHBIX PacueToOB

Ha cramuu pabodero npoexTa npoBOAUTCS

W3TOTOBIICHUE, HAJAJIKa ¥ UCTIBITAaHHE HECepUITHBIX KomrioHeHTOB CAITP

co3maercs moapooHas padouas gokymernTaiys mo CAIIP B 1ieoM u 1o ee MU "CHCTEM U KOMITOHEHTOB
pa3pabaTbIBarOTCs OKOHYATENbHBIE pemeHns 1o co3nanuio CAIIP, koTopble COrNIacOBBIBAIOTCS M YTBEPKAAIOTCS
ocymectisiercs cnada CAIIP B mpOMBIIUICHHYIO SKCILTYaTAIHEO

B kakux JaHHBIX HETEOMETPHUYHOTO XapakTepa TpedyioT CAE cucTeMsl

B OIIMCAHUHU CBOMCTB Ka)k[101 MOBEPXHOCTHU JETAIU

B TaO/INIIaX JaHHBIX HHCTPYMEHTOB M IPUCIIOCOOJICHUH

B Ta0IMIIax pa3MepoB HOPMAJIM30BaHHBIX AeTajied 1 COOPOYHBIX €ANHMII, BKITIO 4ai09Ybl BO3SMOXKHOCTE CO3/IaHHS COOCTBEHHBIX
6UOTHOTEK YTIEMEHTOB KOHCTPYKIIUH

B Tabnuuax pU3NKO-MEXaHUYECKUX CBOWCTB MaTepHaIoB

Ha xakoii cTaanu MpoeKTUPOBAHKS Pa3padaTHIBAIOTCS IPUIOKEHNS IS PEIleHNs (PyHKIMOHANBHBIX M TEXHOJIOTHYECKUX 3a/1a4
CAIIP u opopmiieHHe Bcel JOKyMEHTAIMH

BBOJI B 9KCILTYaTaIlHIO

CO3/IaHNe HECTAHIAPTHBIX KOMIIOHEHTOB

TEeXHHYECKOTO IIPOEKTa

pabouero nmpoekTa

Kaxwue craguu BHITOHSIOTCS Ha 3Tale HAydHO-UCCIIeIOBATENbCKAX PadoT
HCIIBITAHUS 1 BBOJI B JICHCTBHUE

SCKU3HBIN M TEXHUUYECKUH MPOEKTHI

MPEINPOEKTHBIX UCCIIEAOBAHUN U TEXHUUECKOTO 3aJJaHHs

cTanuu pabodero nMpoeKTa, U3roTOBJICHUE, HAJIaAKa

Kommnexkcusie CAITP

OPHEHTHPOBAHBI HA PUIIOKEHUSI, TIe OCHOBHOM MPOIIEIyPO IPOCKTHPOBAHHUS SIBISICTCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH PA3JIMYHBIX MOJCUCTEM

OPUCHTHUPOBAHHBIC Ha MPUJIOKECHHUS, B KOTOPBIX MPU CPABHUTEIBHO HECIIOKHBIX MATEMATHYECKUX pacueTax nepepadaThiBacTCs
0O0JIBIION 00BEM TaHHBIX

3TO aBTOHOMHO HCITIOJIb3YEeMbIC IPOTPAMMHO-METOJMYCCKUEC KOMILICKCHI

IToBeIIeHNE KaYecTBAa IPOSKTHPOBAHMS 00ECIIeUnBAETCS 3a CUET

MapauIeIFHOTO MPOEKTHPOBAHMS, CO3IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

aBTOMATU3AlUHU IPUHITUS PELICHUH, HHPOPMAIIMOHHON MOANEPKKH NPUHATHUS PEIIeHHs, aBTOMATU3aIMU 0(OPMICHHS
JIOKYMEHTOB

CTIEIMATN3NPOBAaHHEIE paboUune MecTa

BapHaHTHOE MPOECKTUPOBAHNE U ONTHMHU3ANNS, yHH(DUKAINSA IPOCKTHBIX PeIIeHUi

C0KHBIC TEXHUYSCKUE CUCTEMBI XapaKTCPU3YKOTCA CICAYIOIINMHU Kad€CTBAMH

COBOKYIIHOCTH yCTOfI‘IHBBIX CBSI3EH MEXKAY DJIEMECHTaMU CUCTEMBI

pas3aciaeHrue CUCTEMbI Ha YaCTHU U NOCIICAYIOINM UX Pa3ieIbHbIM UCCIEAOBAHUEM

HEICYCTPEMIICHHOCTBIO, IEJIOCTHOCTD U YWICHUMOCTD, UCPAPXHUIHUCTIO, 0araToacrneKTUBHOCTh U Pa3BUTUEM
OIIMCAaHNUEC CUCTEMBI, BBIIIOJTHCHHOC B KAKOM-TO aCIICKTC

I'pynma npu3HaKkoB KauecTBa BHINOIHEHHs OCHOBHBIX (GyHKIui CAITP

otpaxaeT cBoricTBa CAIIP ¢ mo3uIuii pa3nu4HBIX COCTABISIONINX O0IIEro mporecca SKCINTyaTalluu

XapaKTepU3yeT ee MPUCIIOCOOICHHOCTD K HI3MEHEHHSIM

XapaKTepu3yeT CIOCOOHOCTH CUCTEMBI K OTHOBPEMEHHOMY BBITTOJHEHHIO BCETO MHOXKECTBA (h)YHKIIMOHAIBHBIX 33124




+ d. yIUTBHIBaIOT KQYECTBO BBIOJHEHUS OTACTHHON (PYHKIMOHATBHOM 3a1aun

Ha craguy TeXHHYECKOTO MPOEKTA BBHITIOTHSICTCS

U3TOTOBIICHNE, HATAJKA ¥ UCTIBITAaHUE HEeCepUIHBIX KoMrToHeHTOB CAITP

co3zaercs noapobHas padouas k gokymenrtauu no CAIIP B 1enom u 1o ee moJCUCcTeM U KOMIIOHEHTOB
ocymectsisiercs caaya CAIIP B mpoMBIIIIEHHYIO SKCILTyaTaIUI0

pa3pabaThIBarOTCS OKOHYATENbHBIE pereHns 1o co3nanuio CAIIP, KoTopble COTIacOBBIBAIOTCS M YTBEPIKIAAIOTCS

Kakast 13 yka3aHHBIX CHCTEM IpeAHa3HaueHa [yl YIPABIECHUs HH)XEHEPHBIMU JaHHBIMU
Bepruxans

Kommnac-menemxep

Cosmos

SolidWorks

B kakux JaHHBIX HET€OMETPHUYHOTO XapakTepa TpeOyroT CAIIP cucteMsl

B Tab/InIIaX pa3MepoB HOPMAIM30BAHHBIX JeTajleil 1 COOPOUHBIX €ANHUIL, BKIIOYAsi BO3MOKHOCTb CO3aHHsI COOCTBEHHBIX
OMOITMOTEK IIEMEHTOB KOHCTPYKIIUH

B Tabnuax GU3NKO-MeXaHMUECKHX CBOMCTB MaTepHaOB

B Ta0IMLAX JAHHBIX HHCTPYMEHTOB U MPUCIIOCOOIEHHIA

B OTMCAHUU CBOMCTB Ka)KAOH MOBEPXHOCTHU JIETaIH

IIpu ynpaBieHUN HHXXEHEPHBIMU JaHHBIMU

pacdeTsl Ha IPOYHOCTh

npoekTuposanus 3D Mozenel u yepTrexeid u3aenus

IIPOEKTUPOBAHUS TEXHOJIOTUYECKUX IPOLIECCOB U YIPABIAIOIIUX IPOrPaMM
yIIpaBJIeHUS JOKyMEHTO000pOTOM

CBOWCTBO CIIOKHOW CHCTEMBI IIEJICYCTPEMIIEHHOCTD OMPEAEIIAeT

pa3IUYHbIE IPYIIBI CBOICTB CUCTEMBI

LEJIOCTHOCTh 00pa30BaHMs, COCTOSIIAS U3 CBI3AHHBIX MEXIy COOOM 3IIEMEHTOB

IEJIH, U KOTOPOH CO3/1aeTcs cucTeMa

CTIIOCOOHOCTB U3MEHATH CBOM (YHKINH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECCH Ha MPOTSHKEHUN BCETO )KU3HEHHOTO IUKJIA

Kakoii u3 npeicTaBieHHbIX BAPUAHTOB HE SBIISIETCS Pa3HOBUIHOCTHEO CHCTEMHOTO MOIX0/Aa K IPOSKTHUPOBAHMS
CTPYKTYPHBIH IOJXOJ

TEXHOJIOTUYECKHUH TTOIX0T

00BEKTHO-OPUEHTHPOBAHHBIN MOAXO/T

0JIOYHO-UEepaAPXHICCKUAN TOIXO]T

B yem cyth npunnuna passurtus npu cozganuu CAITP

o0ecreunBaeT COBMECTHOE (PyHKIMOHHpOBaHHE cocTaBHBIX yacTed CAIIP n coxpaHseT OTKPHITYIO CHCTEMY B LIETOM

o0ecrieurnBaeT eJOCTHOCTh CUCTEMBI X HePapXUIHOCTE MMPOSKTHPOBAHMUS OTJEIBHBIX IEMEHTOB U BCEro 00BEKTa MPOEKTHPOBAHUS
OpPHEHTHpPYET Ha IIPEHUMYIIECTBEHHOE CO3IaHHe U UCTIOIb30BaHUE TUIIOBBIX U YHH(PUIIMPOBaHHBIX d1eMeHToB CAITP

o0ecreunBaeT MOINOJIHEHNE, COBEPILICHCTBOBAaHNE  0OHOBIIEHHE cocTaBHbIX yacteid CAITP

Kakue npuMuUTHBEI OTHOCATCA K IPOCTHIM?

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

nojuoca, Gpurypa

Kakue mpuMATHBBI OTHOCATCS K CJIOKHBIM?

TOJIMJIMHUSL, MYJIBTHIINHUS, MYJIbTHTEKCT, pa3Mep, BBIHOCKA, TOIMYCK, INTPUXOBKA H T.1I.
TOYKa, OTPE30K, KPYT (OKPY>KHOCTB), Ayra, IpsiMast, JIyd, SJUIHIC, CIUIAWH, TEKCT
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

Kaxue npuMUTHBBI OTHOCSTCS K PEAKAM?

TOYKa, OTPE3OK, KPYyr (OKPY)KHOCTH), JIyTa, IpsAMas, JIyd, HJUTUIIC, CIUTAIH, TEKCT
HOJIMITMHUSL, MYJIBTUIINHUS, MYJIBTHTEKCT, pa3Mep, BBIHOCKA, JOIMYCK, LITPUXOBKA U T.JI.
pPUCYHKH, rpaduTH, Tpaduxa

noJioca, urypa

UYro Takoe MynbTunuHusA?

9TO CJIOKHBIA IPUMHUTHB, COCTOSIIMNA U3 OHOTO MM HECKOJIBKHMX CBSI3aHHBIX MEXIY COOOH MPSMOJIMHEHHBIX U TYTOBBIX CETMEHTOB
3TO 0OBEKT, COCTOSIINN U3 ITydKa JJOMaHbIX, TTAPAIUICIBHBIX IPYT IPYTY JTHHUAH.

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

9T0 OECKOHEYHbIE B 00€ CTOPOHBI TMHUHU




9TO MHOXXCCTBO COCAUHCHHBIX ITOJIOC

I'pynnel Touek 3To?

3TO IMEHOBAHHBIE HAOOPHI TOUEK, KOTOPHIE MOXKHO BBIOMPATH NIPU PEIAKTHPOBAHUH U BCTaBKe, a TAKXKE MPH (OPMUPOBAHUH
HOBEPXHOCTEH 110 TOUKaM IPHU MOJIEIMPOBAHNY pelibeda

3TO HE IMCHOBAHHBIE TOUKH, KOTOPBIE MOXKHO BBIOMPATh IIPH PEJAKTHPOBAHUU M BCTAaBKE, a TAKXKE IPU (HOPMUPOBAHUH
MOBEPXHOCTEH 110 TOYKaM MPH MOJIETTMPOBAHAH pebeda

9TO TOUYKH, KOTOPBIE HEITb3s BEIOMPATh IIPH PEAAKTHPOBAHUU U BCTaBKE, a Takke MpU (HOpMHUPOBAHUHU TOBEPXHOCTEH MO TOYKAM IIpU
MOJICJIIPOBAHUH perbeda

3TO 00BEKT, CHOPMUPOBAHHBII U3 TOUEK

Yro Taxoe duiunc?

3TO NPUMUTUB, SBJSIOIIUNCS 9aCThIO OKPYKHOCTH

3TO CIIOKHBII MPUMHTHB, COCTOSIINHA M3 OJHOTO MM HECKOJIBKHX CBSI3aHHBIX MEXIY COOO0H CerMEeHTOB

3TO FeOMETPUUECKOE MECTO TOUEK, CyMMa PACCTOSHHUMN 10 KOTOPBIX OT ABYX (PMKCHPOBAHHBIX TOUEK ((hOKYCOB) IOCTOSHHA
3TO CXKaTasi OKPYKHOCTb

Yro Takoe crutaiiH?

9TO JIUHUS, KOTOPAsi MPOXOJHUT Yepe3 3aJaHHbIC TOYKH U MOXKET YIOBJICTBOPSThH YCIOBHSIM KacaHHs B HAYaJIbHOM, KOHCUHOH Min
00enx ToYKax

3TO CJIOKHBII IPUMHUTHUB, COCTOSIIUIA U3 OJHOTO MJIM HECKOJBKHX CBSI3aHHBIX MEXIY COO0H CErMEHTOB

3TO 00BEKT, COCTOSIIIHI U3 yYKa JTOMAHBIX, TAPALICIBHBIX APYT IPYTy JTUHUAN

9TO CJIOKHBIA IPUMHUTHB, COCTOSIIMNA U3 MHOYKECTBA MIABHBIX JTUHHUH

Ha xakoii mmardopme padoraer Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD

Kaxkwue pactpoBsie 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 IIPOEKTUPOBAHHEM?

HpoLECC TPOEKTUPOBAHUS OCYLIECTBIISIETCS YETOBEKOM

IIPOEKTUPOBAHUE, IIPU KOTOPOM IIPOUCXOIUT B3aUMOACHCTBUE UEIOBEKA U IBM.

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

-TIPOEKTHPOBAHUE, IIPH KOTOPOM BCe NTPe00pa30BaHIs ONMMUCAHIH 00BEKTa M ANTOPUTMA €r0 (PyHKIIMOHNPOBAHUS OCYIIECTBISIETCS
JUCTaHIIMOHHO

Uro Takoe CTpyKTypHas JIMHUSA?

JIMHUSA, KOTOpas UCIOJIb3YeTCs Ul 3a4aHUs TOYEK TPACChl

JIMHUS TPUAHTYISLUT

JIMHUSL, KOTOpast UCIIOJb3YETCs KaK pas3elsiomas 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 TUHUL?

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

JIMHUSL, HAIIPABJICHHAS BJIOJIb 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 Windows Server CAL 2008 Russian Academic OPEN 1 License No Level Device CAL Device CAL

I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.5 |Microsoft Office 2007 Russian Academic OPEN No Level

1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

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




I1.13 | Micro-Cap 10 Evaluation

6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX

n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO IOCTyIa K 00pa30BaTeIbHBIM pecypcam;

N.2 |http://matlab.exponenta.ru/ - moapoOHBIC aBTOPCKUE PyKOBOACTBA MO mpoaykram MathWork

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune OcHarienne
139 VYuebnas mabopartopus (xommbioTepHBIH | Kommiekr — yueGHOIT  mMebenmnm Ha 24 wMecra i
KJacc) Kabuner KypCOBOTO u | oOydatommxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB IS
JMIIOMHOTO HPOEKTUPOBaHUs, | O0ydarommxcsi, 1  CTalMOHApHBI  KOMIIbIOTEp  JUIS

Vuusepcurera MUCHUC dgepe3 numuHBI KaOHHET

nporpammbsl MS Office, MS Teams, antuBupyc Dr.Web.

CaMOCTOSITETBHOM paboTHI 0OyJaromuxcst | mpenojaBareist (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HAaCTEHHbI, KOMMYTaTop, JOCKa ayIuTOpHAas
MenoBasi, BeO kamepa Logitech, komonku, goctyn k I3MOC

Ha

mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

B mpouecce u3yueHns AMCUUILTUHBI BHIICIAIOT IBa BUAA CAMOCTOSATEILHONW PabOThL: ayAUTOpHAs U BHEAyAUTOPHAs. AyIUTOpHAs

CaMOCTOATEIIbHAA pa60Ta M0 JUCHUIIIIMHE BBIIIOJIHACTCA HA y‘l€6HLIX 3aHATHUAX IO PYKOBOACTBOM IPEIIOoaBaTeCIA. BHeayZ[I/ITOpHaH

caMocTosTeNnpHas paboTa - mIaHupyemas yueOHast pabota 00ydaromuMcs, BBINOTHsIeMast BO BHEAYIUTOPHOE BpeMs 110 33aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE MPEIIOIaBaTelis, HO 0e3 ero HermocpeAcTBEHHOro yyactusi. CaMmocTosTenbHas padbora,He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIIUIUINHEI, PACKPHIBAIOIISH 1 KOHKPETHU3UPYIOLIEH ee coJiepykaHne, OCYIIECTBIACTCS
00ydJaroIMcst HHIIUATHBHO, C IENBI0 pealn3aliiy COOCTBEHHBIX YIeOHBIX M HAyIHBIX HHTEpecoB. i 6oiee 3¢h(heKTHBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 10 AUCLUIUIMHE MPENOoJaBaTellb PEKOMEH/IyeT HCTOUYHUKH I paboThI, XapaKTepu3yeT
Han0oJiee palMOHaIbHYIO METOANKY CAMOCTOSTEILHONH PaboThl, IEMOHCTPUPYET paHee BEIOIHEHHbIE 00ydaromuMHucs paboThl 1

T. 1. Buzpl 3aganuii A7t BHEayAUTOPHOM CaMOCTOSATENIBHOM PabOTHI, UX COepKaHUEe U XapaKTep MOT'YT HMETh BAPHATUBHBIN U
I depeHIMPOBaHHbINA XapakTep, YIUTHIBATh HHANBHIYyaIbHbIE 0cOOCHHOCTH oOyuatomerocs. CamocrosrenbHas paboTa MOXeT

OCYIIECTBIATHCS MHINBUAYATBHO MU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMAaTHKH CAMOCTOSATENILHONU paOOThI, YPOBHS CI0XKHOCTU. KOHTPONb pe3yabTaToB BHEAYAUTOPHON CAMOCTOSTENEHON paboTh

OCYITECTBIIETCS B IIPEAeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHSA 110 TUCIUIUIHHE Ha MPAKTHICCKHX,
71a00PaTOPHBIX 3aHATHAX.




