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Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 180 [ 180 | 180 | 180
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Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:
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HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT Maxupuna P.E.



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 33.,[[3.'{1/1 JAUCHUIUIAHBI: U3YUYCHUEC MOJIeJIE KOMIIOHEHTOB SHCKTpOHHOfI anmnapaTypbl 1 JaTYUKOB HEIJICKTPUICCKUX

3MEKTPOHUKH, N3y9eHHE OCHOBHBIX PEKHMOB KOMIBIOTEPHOTO aHAJH3a AIEKTPUIECKUX CXEM H3MEPHUTEIBHOM,
rHGOPMALMOHHOM U IpeoOpazoBaTeabHON TEXHUKH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpou3BOACTBEHHAS IPAKTUKA

2.1.2 | Teopus 31eKTpONpUBOIA

2.1.3  |IIpoeKTHbIi MOIX0A B TEXHHUKE

2.1.4 | CunoBas d1eKTpOHHKA

2.1.5 |LudpoBas n aHanoroBas dMEKTPOHUKA

2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.1.7 | DOnexTpUUecKre MaIIHHEI

2.1.8 | YueOHas npakTHKa

BCJIMYNH, U3YUCHUC IIPOTPAMMHBIX CPCACTB, IPCAHA3HAYCHHBIX IJIS1 aBTOMATH3UPOBAHHOT'O IIPOCKTUPOBAHU A ychOﬁCTB

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOCHHE JAHHON AUCUMIJIMHBI (MOAY/151) HE0OX0AUMO KaK

npeamecTrByrouiee:

2.2.1 | ABromaTu3anus TEXHOJOTUYECKHX MPOIECCOB

222 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THITOBBIX MPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.3 |IloaroroBka K MpoIeaype 3aIlUThl U 3alIUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IlpenaumiaomMHast paKTHUKa

2.2.5 |IIpoMbIIITIEHHBIE CETH

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

MK-3: Cnocoben IKCILTYAaTUPOBATDH 3JIEKTPOMEXAHUIECCKUE CUCTEMBI U ABTOMATU3UPOBAHHbLIC CUCTEMbI YIIPABJICHUS
JJICEKTPOINIPUBOAOB

3HaTh:

I1K-3-31 ocHOBHBIE 3TaIbl peIIeH s 3a1a4 IPOSKTUPOBAHUS C HCIOIb30BaHUEM HH(OPMAIIOHHBIX TeXHOIOTHH

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI JIEKTPONPHBO/IA M ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJIEHHS €
HCMO0JIb30BaHHEM HH(POBBIX TEXHOJOTH

3HaTh:

TIK-2-31 (I)O]C)MLI MMPEACTABJICHUA U IOPAAOK 3alaHUsA MOJIeJIed aKTUBHBIX M TACCUBHBIX KOMIIOHEHTOB

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH JIEKTPOMEXaHUYECKHEe CHCTEMbI 1 AaBTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJIECHUS
3J1eKTPONPHUBOI0B

YMeTh:

[TIK-3-Y1 paborarhs B cucTeMe aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS;
3a/1aBaTh MapaMeTpsl KOMIIOHEHTOB MIPY MOJISTTHPOBAHUH, COTIOCTABIISISI HX CO CITPABOYHBIMU TaHHBIMH

ITIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO0/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

Ymerb:

ITK-2-Y1 npoBOIUTE aHAIN3 MEKTPHIECKUX CXEM BO BPEMEHHOW M YaCTOTHOI 001acTsx

ITK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYECKHEe CUCTEMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHUS
3JIEKTPONPHBO/IOB

Baanernb:

TIK-3-B1 0CHOBHBIMU MOHATUAMU CUCTEM aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHNUS;
HaBBIKAMH aHAJIM3a AJIEKTPOHHBIX CXEM




IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPOIIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCIO0JIb30BaHHeM HU(POBBIX TeXHOJIOTUii

Baanernb:

TIK-2-B1 HaBbIKaMu NPOEKTUPOBAHHUS IIEYATHBIX ILIIAT

4. CTPYKTYPA U COJEPKAHUE

Kon
3aHATHS

HaumeHnoBanue pa3nesioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmupyemble
HHIMKATOPbI
KOMIIeTeH it

JlutepaTypa
H 3L

pecypcsl

IIpumeyanue

KM

Bruinmouan
sieMble
padoThI

Paznen 1. OcHoBHBIE
ceenenus o CAIIP

1.1

OcnosHuele moastus CAIIP.
Cocras u crpykrypa CAIIP.
OCHOBHBIE OIIPEICTICHUS
mpoliecca MPOeKTUPOBAHHS.
Craguu U dTarbl
npoexktupoBanusd. Lenu u
3agaun CAIIP. IToaxoms! k
MPOSKTHUPOBAHUIO HA OCHOBE
KOMITBIOTEPHBIX TEXHOJIOTHH.
MonenupoBanue B CAIIP.
Knaccudukanus
CAD\CAM\CAE-cucrem.
Oo6nacT IpIMEHEHHS
COBPEMEHHBIX
CAD\CAM\CAE-cucrem.
OO6uue ceenenus oo
unterpamu CAD- u CAE-
cucteM. CAD-
OPUCHTUPOBAHBIH MOIXO].
CAE-opueHTHpOBaHbIi
noaxox. CAD\CAE-
OPUEHTHUPOBAHBIN

monxox. /Jlex/

16

I1K-2-31 TIK-3-
31

J1.1
JI1.2J12.1
01

KM1

P1

1.2

W3y4yenue nmporpamMm
ANSYS,COSMOSWorks,
MATLAB u ap. /Tlp/

16

[IK-2-V1 IIK-2
-B1 IIK-3-V1
I1K-3-B1

J1.1
JI1.2J12.1
€]

KM1

P1

13

MoenupoBaHKe SIEMEHTOB
MPIKPOCXCMHOﬁ TEXHHUKH.
[Nosenenyeckue moaenu. /Cp/

26

I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-3-31 IIK-3-
V1IIK-3-Bl

J1.1
JI1.2J12.1
2.2
Ol

KM1

P1

Pa3nen 2. Texnojioruu
NMPOEKTHPOBAHUS
JJIEKTPOHHBIX
KOMIIOHEHTOB




2.1

Texuomoruu PDM u CALS. 7 18 TIK-2-31 TIK-3- J1.1 KM1 P1
Cucremsl Mathematica, 31 JI1.2J12.1

Maple, Mathcad, MATLAB. JI2.2J12.3

Cucremsl HHXXEHEPHOTO €|

aHallu3a 1 pacyeToB.
OCHOBHBIE METO/IBI
WH)XEHEPHBIX PACcUETOB.
MeTo1 KOHEYHBIX
snementoB. CAITP
AIEKTPUICCKUX U
9JIEKTPOHHBIX YCTPOUCTB.
CAIIP npoeKkTupoBaHUs
ANEKTPUUECKUX CXEM U
yeprexeit. CAIIP
MIPOEKTHPOBAHUS TIEYATHBIX
miat. CAIIP TennoBoro

ananmmza. CAITP
TEXHOJIOTUYECKON
MOJrOTOBKH IPOU3BOJCTBA
NEKTPOHHBIX
ycTpocTB. /JIex/
2.2 CAIIP >neKTpHYecKuX u 7 18 [K-2-Y1 IIK-2 J1.1 KMI1 P1
AIIEKTPOHHBIX YCTPOUCTB. -B1 IIK-3-Y1 JI1.2J12.1
CAIIP npoexkTupoBaHus TIK-3-B1 JI2.2J12.3
DJIEKTPUICCKAX CXEM H 01
gyeptexeir. CAITP
MIPOEKTHUPOBAHUS TEYATHBIX
miar. /TIp/
2.3 Pa3paboTka anmeKkTpuIecKux 7 32 [MK-2-31 TIK-2- JI1.1 KM1 P1
CXEM, TOTIOJIOTHYECKUX V1 IIK-2-B1 JI1.2J12.1
yeptexeil. Co3nanue T1K-3-31 I1K-3- J12.2 J12.3
TBEPAOTEIBHBIX MOJCIIEH. VY1 IIK-3-B1 21
CpaBHuTeNbHAS
xapakrepuctuka CAE-
MIaKEeTOB
(ANSYS,COSMOSWorks,
MATLAB u 1p.) /Cp/
Pa3nen 3. lloaroroBka K
KOHTPOJbHBIM
MepOnpHUsSITHAM U
BBINOJIHSIEMBIM padoTam
3.1 O0bem yacoB 7 9 TK-2-31 TIK-2- J1.1 KMI1
CaMOCTOSATENbHON paboThI HA V1 IIK-2-B1 JI1.2J12.1
noarotoBky k KM /Cp/ IMK-3-31 TIK-3- | JI2.2J12.3
V1 T1K-3-Bl 21
3.2 O06bem yacoB 7 18 TK-2-31 TIK-2- J1.1 P1
CaMOCTOSATENbHOM paboThI HA V1IIK-2-Bl JI1.2J12.1
nmoaroToBky k BP /Cp/ MK-3-31 TIK-3- | JI2.2J12.3
V1 IIK-3-Bl 21
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON NOATOTOBKHU
Kon KontponrsHoe 1_][;;0];6}?%1\“’16 B
KM MEpOTpHATHE ZMKATOPEL OTIPOCHI JUTS TIOJTOTOBKH
KOMIIETEHITNH




KM1 DK3aMeH IIK-3-31;I1K-2-31

Bompocs! k 9x3aMeny

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
KOMIETEeHIHH
P1 PT'P M[K-3-Y 1;I1K-3- Tema pacuerHo-Tpadudeckoro 3amanus "[IpoexTrupoBanne
B1;IIK-2-YI;IIK-2- | anexTpoHHOro O10Ka".

Bl

Pacuernas gacts PI'P BKiTIOUaeT B ceOst pa3pabOTKy CICIYIONIHX
pa3zenos.

1) Omucanue 3MeKTPOHHOTO OJI0Ka

2) Pa3zpaboTka CTPYKTYpHOI cXxeMbl OJ10Ka

3) MonenupoBaHue pabOTHI IEKTPOHHOTO OI0Ka

Texymuii koHTpoJIb 3a BbinonHeHus PI'P ocymecteisercs
IpernojaBaTeseM MyTeM IPOBEPKU pa3AeNoB B COOTBETCTBHHU C IIAHOM
BBIIIOJTHEHHUSI.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IKk3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KOMHLPOTCpHOC TECTUPOBAHUC

Kaxk pacumdpossiaercs abopesuatypa CAIIP?
CHCTEMa aBTOMAaTH3HPOBAHHMS IIPOEKTOPOB
CHCTEMBI aBTOMAaTH3MPOBAHHOTO POCKTHPOBAHHUS
CHCTEMa aBTOMAaTHYECKOTO OCTPOEHHE penbeda
CHCTEMa aBTOMAaTHYECKOTO NPOSKTUPOBAHNUS

CAIIP sto
aBTOMAaTU3UPOBAHHAs CUCTEMA YIIPaBIIEHUS IPOU3BOIACTBOM
aBTOMATU3UPOBAHHAs CUCTEMA YIIPABIICHUS TPEANPUATHEM

ABTOMATHU3UPOBaHHas CUCTEMA YIIPABJICHUSA TCXHOJIOTHYCCKUM O60py)IOBaHI/I€M
OPraHn3alMOHHO-TCXHUYCCKAA CUCTEMA, B3aUMOCBA3aHHAA C TOAPa3ACICHUAMA HpOCKTHOI\/’I Oopranu3amnuu

Ha srane TexHoI0TMYeCKOM MOATOTOBKH MPOU3BOACTBA PCIIAIOTCA CICAYIOIINE 3a1a9n

WH)XEHEPHBIE pacyeThl U poekrtupoBanue 3D monenei

MPOCKTUPOBAHUSA TEXHOJIOTUYECCKUX MTPOLECCOB MPOCKTUPOBAHUS YIIPABIAIOIIUX IMIPOTrpaMM U TEXHOJIOTUYECKON OCHACTKHU

npoektupoBanus 3D mMozenei u yepTexen n3aenus

KOHCTPYMPOBAHHS M3ISIUHA U pa3paboTKa YIPABIIAIOIINX IIPOTPaMM

Camas nonynsipaast B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad




UYro Takoe MpoeKTHpOBaHHE?

3TO IMIPOIIECC CO3JAHUS OTHCAHNUS, HEOOXOANMOTO IS TOCTPOCHUS B 3aJaHHBIX YCIIOBHSX €IIe He CYIIECTBYIOIIEro 00heKTa
3TO FOTOBBIA MaTepHai, KOTOPBIH HEOOXOANM IS IOCTPOCHUS B 3aIaHHBIX YCJIOBUSX €IIle HE CYIMIECTBYIOIIET0 00bEKTa
COBOKYITHOCTH ITPOEKTHBIX JOKYMEHTOB B COOTBETCTBHUU C YCTAaHOBJICHHBIM IIEPEUHEM, B KOTOPOM INIPEACTaBICH PE3yIbTaT
MPOEKTUPOBAHMS

TIPOIIECC OIMCAHMS OIIPEICICHHOTO 00BEeKTa

Kakue rpadudeckue npuUMUTHBBI HCIIOIB3YIOTCS B AutoCAD?

TOYKa, OTPE30K, OKPY>KHOCT, TyTa, TEKCT, OIMITHHS

TOYKA, TIOJIUIHHUS, TOJIUTOH, OKPY)KHOCTb

TOYKA, JINHUS, IOMAaHas! JIMHUS, TIOJIUTOH, TOJIUITHHIS, OKPY)KHOCTb, Iyra, TEKCT
KpuBas be3be, 6era-criain

Jlnis gero cIoyXHUT MpHKIaJHOE IporpaMMHOe obecrieueHue?
TUIAHUPOBAHUS U OPraHU3alUH BEIYUCIUTENBHOTO Npolecca B OBM
peann3anys aaropUTMOB YIIPABICHHUS 00BEKTOM

IUITAHWPOBAHUS U OPraHU3aIUH AITOPUTMOB YIPaBICHUSI 00BEKTOM

TosxmecTBeHHAs JEKOMITO3HIIUS 3TO OIEPAIUs, B PE3Y/IbTaTe KOTOPOH. ..
mo0ast crucTeMa MpeBpaIaeTcs B camy ceost

Cpe€AcTBa ACKOMITIO3UIUHN TOXIACCTBCHHDI

CHCTEMa TOXK/IECTBCHHA

Pacunenennas cucrema — 3T0...

cucTeMa, Uil KOTOPOil CyIIeCTBYIOT CPEACTBA MPOTPaMMHUPOBAHHUS
cucTeMa, pas3ziesieHHast Ha MOJICHCTEMBI

CUCTEMa, /U KOTOPOH CYILIECTBYIOT CPEACTBA AEKOMIO3UIIII

Yro moHUMAaeTCs 01 IPOrpaMMHBIM obecriedeHneM?

COOTBETCTBYIOIIUM 00pa30M OpPTraHU30BaHHEIM HA0OP MPOTpaMM M JTaHHBIX
Ha0Op CHeUATBHBIX porpamMm amst pabotsr CAITP

Habop cHeHaIbHBIX IPOrPaMM JUIsl MOJIEINPOBAHUS

ITapannenbHas KOPPEKIMS CUCTEMBI YIIPABIECHUS TO3BOJISET. ..
obecrneynTh BBEIEHNE MHTErPAIOB U IIPOU3BOJHBIX OT CUTHAJIOB OIINOKH
OCYILIECTBUThH UHTETPAIbHbIE 3aKOHbI PETYINPOBAHUS

ckoppektupoBatb AUX cuctemsl

MoaynbHOCTb CTPYKTYpPBI COCTOHUT

B IOCTPOEHUH MOJYJIEH 110 HEpAPXUU

Ha NPUHLUIIE BIOXKEHHOCTU C BEPTUKAIBHBIM YIIPaBIEHUEM

B pa30MEeHUH MPOTrPaMMHOTO MacCHBa Ha MOJYIH 10 (DYHKIMOHATFHOMY HPU3HAKY

UTO MOHUMAIOT MO CHHTE30M CTPYKTYphl ACY?

TPOIIECC MCCIIEAOBAHNS, OMPENSIISIONIIHA MeCTO 3((EKTHBHOTO AIIEMEHTA, KaK B (PM3UIECKOM, TaK U TEXHUUECKOM CMBICTIC
npoiiecc nepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBS3EH 2IIEMEHTOB 110 3aIaHHBIM KpUTepHsiM U 3ddextuBHocTH ACY B Lenom
HPOIECC PeaTn3aliy IPOLEAYP 1 IPOrpaMMHBIX KOMIUIEKCOB Juls paboTsl ACY

Pe3ynpTaTsl HMUTALIUOHHOTO MOJEIUPOBAHMU. . .

HOCSIT CITy4aifHbIil XapaKkTep, OTPaKaroT JIMIIb CIydaiiHble COYETaHHs ISHCTBYIOMNX (aKTOPOB, CKIIA/IBIBAIOIINXCS B IIPOLIECCEe
MOJIEIUPOBaHUS

SBJISIOTCS] HCTOUHBIMH M TPEOYIOT TIIATEIHbHOTO aHAIN3a

SBJISIOTCS] UCTOYHHKOM HH(pOPMALUH JJIs TOCTPOESHUSI PealbHOTO 00BeKTa

CTpyKTypHOE HO/Ipa3Ae/ieHHe CUCTEM OCYIIECTBIISETCS. . .
10 IpaBWIaM MOJACIUPOBAHUA

10 [paBUIaM pa3OHeHHs

110 IMpaBujiamM KJ'IaCCI/I(l)I/IKaHI/II/I

Kaxumu MoryT ObITH CpecTBa AEKOMIIO3ULIUH?
HMHTAIMOHHBIMH

MaTepHaTbHBIMU U a0CTPaKTHBIMHU

peaIbHBIMH U HepealbHbIMU

Kak ClIC MHOrAa Ha3bIBAarOT UMHUTAIIMOHHOC MOI[CJ'[PIpOBaHI/IC?
METOJAOM PE€AIBHOTI'O MOACIIUPOBAHUA
METOJA0OM MAIIMHHOI'O SKCIEPUMEHTA




METOJAOM CTaTUCTUYECKOTI'0O MOACIUPOBAHNSA

YeMy npH MPOSKTUPOBAHUN CHCTEM YIIPABICHUS yIeIseTcs O0NbIIoe BHUMaHNe?
COIPSKEHUIO YYBCTBUTEIIBHOTO HJIEMEHTA CUCTEMBI C €€ BBIUUCIUTEIIbHBIMU CPEICTBAMU
OBICTPOACIHCTBHIO U HAIEKHOCTH

MaccorabapuTHBIM MTOKA3aTeNsIM 1 MOIITHOCTH

3a cuer 4ero AOCTUTAETCs MoJ00He PU3NIECKOTO PEaNbHOTO SBICHHUS U MOJIEIH?
3a CYET COOTBETCTBUS (PM3NUECKOTO PEAILHOTO SIBIICHUS U MOJIENN

3a CUeT PaBCHCTBA 3HAYCHUH KPUTEPHEB ITOJOOHOCTH

3a CUEeT PAaBEHCTBA SKCIEPUMEHTAIBHBIX JAHHBIX C TEOPETHIECKIMU ITO000HBIMU

J131st 4ero pou3BOUTCSI KOPPEKIIMS CUCTEMBI YIPABICHHUS?

JUIs1 0OeCTIeueHusI 3aIaHHBIX ITOKa3aTellel KauecTBa Mpoliecca yIpaBIcHHs
JUISL YBETUYEHHS TIPOU3BOJUTEILHOCTH CUCTEMBI

JUISL yIIpaBJIeHUs] 00BEKTOM I10 OIPEe/IeTICHHOMY 3aKOHY

Uro ocymecTBIsAeTCA Ha 3Tale UHTEPIPETaluy Pe3yabTaToOB?
Ipolecc HIMUTALUY C TOTYYCHUEM HeOOXOIUMBIX JaHHBIX
MpaKTHYECKOE TPUMEHEHNE MOJETH U PE3YIbTAaTOB MOJIETUPOBaHHUS
[IOCTPOEHHE BBIBOJIOB 10 JaHHBIM, IOJYYEHHBIM ITyTEM UMUTALUU

U3 4yero cocTouT nporpaMmHoe 00eCIiedeHue CUCTEM YIIPaBICHHA?
W3 CHCTEMHOTO U MPUKIAIHOTO IPOTPAMMHOTO 00eCTIeeHUs

U3 CHCTEMHOTO ¥ HH(OPMAIIMOHHOTO IIPOTPAMMHOTO 00ECIEUCHI
U3 MaTeMaTH4eCKOTr0 M IMPUKIIAJHOTO IPOrPaMMHOTO 0OecrieyeH s

Ha yem ocHOBaHO mponeAypHOE MPOrpaMMUpoBaHue?

Ha IPUMEHEHUU YHUBEPCAIBHBIX MOAYIECH

Ha MPUMEHCHUH YHU(UIMPOBAHHBIX IPOLECIYP

Ha MIPUMCHCHUHU yHI/I(i)I/H_II/IpOBaHHBIX CJIOKHBIX ITpOrpaMM, KOTOPBIC O6”be)II/IH${}OTC$I 10 NCPAPXUICCKOMY IIPUHIUITY

Uro moHMMaIoT 1oJ cTpykrypoid ACY?

OpPraHM30BaHHYIO COBOKYITHOCTb €€ DJIEMEHTOB

COBOKYITHOCTb IIPOLIEAYP NPOrpaMMHBIX KOMIUIEKCOB Ul peanu3anun ACY

B3aMMOCBS3b, OIPEICISAIONIYI0 MECTO IEMEHTA, KaK B (PH3UIECKOM, TaK U B TEXHIYECKOM CMBICIIE

Uto ocyiiecTBiIsieTcs Ha 3Tarie MoAroTOBKY JIaHHbIX?

OIMCaHKWE MOJIENH Ha S3bIKE, IPUEMIIEMOM ISl Uctosib3yemoir OBM

oTnpeiesieHHe TPaHuUI] XapaKTePUCTUK CUCTEMBI, OTPaHUYECHUI 1 U3MepuTesel nokaszareneil 3ppeKTuBHOCTH
MPOUCXOTUT OTOOP AAHHBIX, HCOOXOTUMBIX JJIsl IIOCTPOCHHUS MOJCIH, M MPEJCTABICHUH UX B COOTBETCTBYIOIICH (opme

Ecnu Hem3MmeHseMas 4acTh CHCTEMBI COAEPKUT cllabo AeMI(rupoBaHHbIE WM KOHCEPBAaTUBHBIE 3BEHbS, TO MOTYT OBITh
UCIIOJIb30BaHbl KOPPEKTHPYIOIME YCTPOICTBA, CO3al0IIHeE. ..

OTpHIATENbHBII (ha30BEIN CIBHUT 03 N3MEHEHHUS aMIUTHTYIHONW XapaKTePUCTHKN

W3MEHCHUE aMIUIUTYIHON XapaKTePUCTUKU

onepexeHue 1o Qase

Jl1s1 9ero CIy>KUT CHCTEMHOE IIpOorpaMMHOE obecrieueHne?

JUISL peau3aliiy anrOpUTMOB OPTraHU3aluH BEIYHCIUTEIBHOTO Tpolecca B OBM
JUIS TIJTAHUPOBaHMA M OpraHU3allMK BBIYUCIUTENBHOTO mpolecca B OBM

JUTSL peaji3alliy alTOPUTMOB YIIPAaBICHHS 00BEKTOM

IIpu MaTeMaTHYECKOM MOJAEIUPOBAHHU B Ka4eCTBE 00BEKTa MOIETUPOBAHNS BBICTYHAIOT. ..
rpaUKH IepexoHOTO IPOIIECcca, OMMCHIBAIOIINE OOBEKT 110 YPAaBHEHHAM

HCXOJIHBIE YPaBHEHHS, IPEICTABIISIONINE MAaTEMAaTHIECKYIO MOETb 00BEKTa

IIPOLECCHL, IPOTEKAIOIINE B MATEMAaTUIECKOU MOJEIU

UTo ocylIecTBIsAETCA Ha Tale 3KCIEPUMEHTUPOBAHUE?
[OCTPOEHHE BBIBOJOB 10 1aHHBIM, IOJYYE€HHBIM ITyTEM UMUTALUU
[IPaKTUYECKOE NIPUMEHEHUE MOJEIHU U PE3yIbTaTOB MOACIUPOBAHUS
HPOIECC UIMUTALNH C MTOTy4eHUEM HEOOXOIMMBIX TaHHBIX

[Ipu npoeKTHPOBaHUY CHCTEM YIIPABICHHUS PEIIAIoIee 3HAYCHHE HMEET. ..
MaccorabapHuTHbIE ITOKa3aTeNH 1 MOITHOCTh

panoOHATBHEIA BEIOOP YyBCTBUTEIBHBIX JIEMEHTOB MIIH JATYUKOB 3TUX CHCTEM
pe3yabpTaT MaTEMaTHIeCKOT0 MOJEITHPOBAHUS STHX CHCTEM




Uro takoe knaccupukanms?

pa30ueHIe HEKOTOPOW COBOKYITHOCTH OOBEKTA Ha KIIACCHI 110 HanboJIee CYIIECTBEHHBIM MTPU3HAKAM
pa3dueHre 00hEKTOB Ha KITACCHI

JICJICHUE aBTOMATHYCCKUX CHCTEM Ha KIIACCHI

Yo Takoe puznueckoe MoJeNUpoBaHue?

METO/]T KCTIEPUMEHTAIBHOTO M3Y4eHHUS PA3IIMYHbBIX (PU3NYECKHX SBICHNH, OCHOBAaHHBIH Ha MaTEMaTHIESCKIX MOJIEIIX
METO]{ KCIIEPUMEHTATIBHOTO U3YUCHUS PA3IHYHbIX (PU3NUECKUX SBJIECHHI, OCHOBAaHHBIH HA UX (pru3ndeckoM mogooun
METOJl MaTeMaTHYECKOT0 N3YYCHHS Pa3IMYHbIX (PM3NUECKUX SBICHUH, OCHOBAaHHBIA Ha MX MaTEMaTHYECKOM MOI00MH

JIuHrBucTHYecKoe 0OECeYeHnE 3TO

ACOBOKYITHOCTb TEXHUYECKHX CPEJICTB, HCHOIb3yeMbIX B aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHUU
HpOOJIEMHO-OPUEHTHPOBAHHBIE A3bIKH, TIPEAHA3HAUCHHbIE JUIS OTMCAHMS IIPOLEYp aBTOMAaTH3HPOBAaHHOTO IPOSKTUPOBAHUS
KOMILJIEKC PErJIaMEHTUPYIOLIIUX JOKYMEHTOB KacaroTCs OpraHU3allMOHHON CTPYKTYpBI OApa3aeaeHul, skcIutyatupytomux CAIIP
Ha0Op JOKyMEHTOB, PErTaMeHTUPYIOIUX dKciTyaTanuto CAITP

CHIDKeHHE ce0eCTOMMOCTH IIPOSKTHPOBAHUS 00ecIIeunBaeTcs 3a C4eT

CTIEIATN3NPOBAHHEIE pabodne MecTa

HapaJuleIbHOTO MPOEKTHPOBAHUS, CO3IaHUS BUPTYAIbHBIX KOHCTPYKTOPCKHUX OFOpPO

aBTOMATH3alUH IIPUHSITHUS PeIIeHUH, NHPOPMALMOHHON MOJICPKKH IIPUHSTHUS PULIIEHHS, aBTOMaTHU3aluy 0(OPMIICHUS
JIOKYMEHTOB

BapHaHTHOE MPOECKTUPOBAHNE U ONTHMHU3ANNS, yHH(DUKAINS IPOSKTHBIX PeIIeHui

Ha xakoii cranun npoextTupoBanus paccMatpuBaroTcsi anasmornyasie CAITP
a. MPEIPOEKTHOTO 00CIeIOBAHUS

b. TexHuueckoro 3agaHus

+ C. TEXHUYECKOTO MPEJIOKEHHS

d. ackm3HOTO TpOEKTa

[pencraBneHune xapakTepu3yercs

[ENEYCTPEMIICHHOCTHIO, IIEIOCTHOCTh U WICHUMOCTBIO, HEPAPXUIHUCTHIO, MHOTOACIIEKTHOCTBIO M Pa3BUTHEM
pas3zieneHueM CUCTEMBI Ha YacTH H MOCIESAYIOINM HX pa3AeibHBIM UCCIIEIOBAHIEM

OIHCAHUEM CHCTEMBbI, BBIOJHEHHOE B KAKOM-TO aCIeKTe

COBOKYITHOCTBIO YCTOYHMBBIX CBA3CH MEXKITy JIEMEHTaMH CHCTEMEI

I'pynna npusHakoB kadecTBa CAIIP kak 00bekTa IKCILTyaTaIiH

YYUTHIBAIOT KAYECTBO BBIMOJHEHHS OTACIbHON (BYHKIIMOHATLHOMN 331241

XapaKTepU3yeT ee MPHUCIOCOOICHHOCTh K M3MEHEHHSIM

XapaKTepU3yeT COCOOHOCTH CHCTEMBI K OJTHOBPEMEHHOMY BBITTOJTHEHUIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33184
oTpaxaet cBoiictBa CAIIP ¢ mo3uuuii pa3iMyHbIX COCTABISAIOLUINX OOIIEro Mmpolecca SKCIUTyaTaluu

I'pynna npusHaxoB kagectBa CAIIP kak 00BekTa IKCIUTyaTaIiH

XapaKTepu3yeT ee MPUCIOCOOICHHOCTh K H3MEHEHHSIM

oTpaxaeT cBoicTBa CAIIP ¢ mo3uiuii pa3nu4HbIX COCTABISIOMIMX OOILEro Mpolecca IKCIUTyaTaluu

XapaKkTepu3yeT CIOCOOHOCTH CHCTEMBI K OTHOBPEMEHHOMY BEIITOJTHEHHIO BCETO MHOXECTBA (DYHKIIMOHATBHBIX 3371a4
YIUTBIBAIOT KQUECTBO BBIMOTHEHUS OTACIBHON (QyHKIMOHAIBHON 3a0a4n

Kakymu mapamerpamu orepupyeT IMPOSKTHPOBIIUK B TIPOLECCE MPOCKTHPOBAHHS
BBIXOJIHBIC

BHCIIIHUE

BHYTpPCHHHE

TEXHOJIOTUYECKHE

CAD cucTrembl pemaroT 3a1a4u
KOHCTPYKTOPCKOTO MPOCKTUPOBAHHS
TEXHOJIOTUIECKOTO TIPOSKTHPOBAHUS
YIIpaBIEeHUS] HHKEHEPHBIMU JaHHBIMHU
WH)KEHEPHBIX PacyeTOB

Ha cragun pabodero npoexra NpoBOAUTCS

W3TOTOBJICHUE, HaJlaJIKa U HCIbITAaHNE HecepuiHbIX KoMrioHeHTOB CAIIP

cozzaercst noapoOHast pabouast nokymenTaiys o CAIIP B 1ieioM 1 110 ee MUA"CUCTEM U KOMIOHEHTOB
pa3pabaThIBAaIOTCsl OKOHUYATEIbHBIE peneHus 1o co3nannto CAIIP, KoTopble COTIIacOBBIBAIOTCS U yTBEPXKIAIOTCS
ocymectsisercsa crada CAINP B mpOMBIIIICHHYIO SKCILTyaTaIHIO

B xakux maHHBIX HereoMeTpraHOTo Xapakrepa Tpedyror CAE cucteMsl
B OIUCAHUU CBOMCTB KaX10l IOBEPXHOCTHU AETalIU
B TabJIHILIaX JaHHBIX HHCTPYMEHTOB U MIPUCTIOCOOTEHUH




B Ta0IMIIaX pa3MepOB HOPMAJIM30BaHHBIX AeTaneil 1 COOPOUHBIX €IMHUI], BKIIO "4al0ybl BO3MOKHOCTH CO3/IaHUS COOCTBEHHBIX
OMOIMOTEK AIIEMEHTOB KOHCTPYKIIMU
B TaOnHIax GU3NKO-MEXaHHUSCKHX CBOHCTB MaTepHaIoB

Ha kakoii cTafnu MpoeKTUPOBAHUS Pa3padaThIBAIOTCS IIPUI0KEHHS IS PEICHUs (PYHKIIMOHANBHBIX H TEXHOJIOTHYECKUX 3a1a4
CAIIP u odopmiieHHE BCel TOKYMCHTAIMH

BBOJI B AKCILTyaTaIlio

CO3/]aHNE HECTAaHIAPTHBIX KOMIIOHEHTOB

TEXHHYECKOTO IIPOCKTa

pabodero mpoexra

Kakue cTaguu BBINONHAIOTCS HA STalle HAyYHO-UCCIEI0BATENbCKIX paboT
UCTIBITaHMS U BBO/J B AciiCTBUE

SCKM3HBIM U TEXHUYECKUHN TPOEKTHI

IPEANPOEKTHBIX UCCIIEN0BAHUN 1 TEXHUUECKOTO 3a0aHUs

cTaauu pabovero NpoeKTa, U3rOTOBICHHE, HalaaKa

Kommnekcusie CAITP

OpPHEHTHPOBAHBI Ha PUIIOKEHUSI, TI€ OCHOBHOI MPOLIEAYPO# IPOCSKTHPOBAHHUS SIBISICTCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH Pa3JINIHBIX MOICUCTEM

OpPHEHTHPOBAHHBIC HA MIPUJIOKCHHUS, B KOTOPBIX MPH CPABHUTEIBHO HECIIOKHBIX MATEMAaTHYCCKUX pacyerax rnepepadaTriBaeTcs
0O0IBIION 00BEM TaHHBIX

3TO ABTOHOMHO HCITOJIb3yeMbIE MTPOrPAMMHO-METOIMUECKIE KOMITICKCHI

[ToBbImenHne kauecTBa MPOSKTUPOBAHNS 00ECIIEINBACTCS 3a CUET

HapasuleIbHOTO MPOEKTHPOBAHUS, CO3IaHUS BUPTYaIbHBIX KOHCTPYKTOPCKHUX OFOpPO

aBTOMATH3alUH IIPUHSITHUS PeIIeHUH, MHPOPMALMOHHON MOJJIEPKKH IIPUHATHS PELICHHs], aBTOMaTHU3alUH 0(OPMIICHUS
JIOKYMEHTOB

CIEIHaTN3UPOBAHHEBIE paboune MecTa

BapHaHTHOE POCKTUPOBAHUE M ONTUMM3ALNS, YHUPUKALYS TPOCKTHBIX PEIICHUH

C0XKHbIE TEXHUYECKUE CUCTEMBI XapAKTEPU3YIOTCS CIEAYIOUIMMU KaueCTBAMU

COBOKYITHOCTb YCTOMUYUBBIX CBA3EH MEXKIy 371EMEHTaMU CUCTEMBL

paszeneHue CUCTEMBI Ha YaCTU M MOCJICYIOIINUM UX pa3JieiabHbIM UCCIIEN0BAHUEM

IeITI€yCTPEMIIEHHOCTBIO, IIETIOCTHOCTD M WICHIMOCTh, HePapXUIHICTIO, 0araToaCIIeKTHBHOCTE U Pa3BUTHEM
OIIMCaHKME CUCTEMBI, BBIIIOJIHEHHOE B KAKOM-TO aCIIEKTe

I'pymma mpu3HaKOB KadecTBa BHITOIHEHHUS OCHOBHBIX (yHKIHH CAITP

otpaxaeT cBoricTBa CAIIP ¢ mo3uImii pa3nu4HBIX COCTABILIONINX OOIIEro mporecca IKCILTyaTalluH

XapaKkTepu3yeT ee MPUCIOCOOICHHOCTD K H3MEHEHHSIM

XapaKTepU3yeT CIIOCOOHOCTH CHCTEMBI K OZTHOBPEMEHHOMY BBIITOJHEHNIO BCET'O MHOKECTBA (DyHKIIMOHAIBHBIX 3a/1a4
+ d. yUUTBIBaIOT Ka4eCTBO BEHITOJIHEHUS OTAENbHON (QYHKIIMOHAIBHOHN 3a1a9i

Ha cTapuy TeXHUYEeCKOTro MPOEKTa BBIMOIHICTCS

W3TrOTOBJICHHE, HAJIAKA U UCIIBITAHNE HEeCepUIHBIX KoMITOHEeHTOB CAITP

co3maercs noapooOHas padouas k gokymenTaryu no CAIIP B menom u 1o ee moJCuCcTeM U KOMIIOHEHTOB
ocymectsisiercs caada CAIIP B pOMBIIITIEHHYIO SKCIUTyaTalMIO

pa3pabaThIBAIOTCS OKOHYATENbHBIC pereHus 1o co3nanuio CAIIP, KoTopbie COrTacOBBIBAIOTCS M YTBEPKAAIOTCS

Kaxas n3 yka3zaHHBIX CHCTEM MpeqHa3HayeHa sl YIIPaBICHUS HHKCHEPHBIMU TaHHBIMHU
Beptukans

Kowmmac-menemxkep

Cosmos

SolidWorks

B kakux TaHHBIX HETEOMETPHYHOTO XapakTepa TpedyioT CAIIP crcteMsr

B TabIHIax pa3MepoB HOPMAJIH30BaHHBIX AeTalel 1 COOPOYHBIX €ANHHUII, BKIIOYas BO3MOKHOCTH CO3JJaHUS COOCTBEHHBIX
6UOITHOTEK DTIEMEHTOB KOHCTPYKLIUH

B TaOIHMIax (pU3UKO-MEXaHUIECKUX CBOHCTB MaTepHaoB

B Ta0JIMIaX JaHHBIX HHCTPYMEHTOB U IIPUCTIOCOOTIEHIH

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

[Tpu ynpasieHr#r WH)XEHEPHBIMU JAHHBIMU

pacdeTbl Ha IPOYHOCTh

npoektupoBanus 3D Mojeneit u yepTexen n3aenus

IIPOEKTUPOBAHUS TEXHOJIOTUYECKUX IPOLIECCOB U YIIPABISAIOIIUX IPOrPaMM
YIIpaBJICHUS JOKYMEHTO000POTOM




CBOWCTBO CIIOXKHOM CHCTEMBI IIENEYCTPEMIICHHOCTD ONpeemseT

pas3IHyHbIE TPYIIIBI CBOKCTB CHCTEMBI

[IEJIOCTHOCTh 00pa30BaHUsI, COCTOSIIAS M3 CBI3aHHBIX ME&XTY COO0H JIIEMEHTOB

LEeNy, U1 KOTOPOH cO34aeTcsl cucTeMa

CIOCOOHOCTh U3MEHATh CBOU (YHKIHH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECChl Ha MPOTSKEHUU BCETo )KU3HEHHOTO LIUKIIA

Kaxoli u3 npeCcTaBIeHHBIX BAPUAHTOB HE SIBISIETCA Pa3HOBUIHOCTBIO CUCTEMHOIO MOAX0/1a K IPOEKTHPOBAHUS
CTPYKTYPHBIN OJXOJ

TEXHOJIOTUYECKUH MOIX0

00BEKTHO-OPUEHTHPOBAHHBIN TTOIX0

6I0YHO-HepapXUUECKUl TOIXO0T

B dem cyts npuHnuna passurtus npu cozganun CAITP

obecrieunBaeT cOBMecTHOE (DyHKIMOHUpPOBaHHE cocTaBHBIX yacTed CAIIP u coxpaHseT OTKPHITYIO CHCTEMY B IIEJIOM
o0ecreurnBaeT [eI0CTHOCTh CUCTEMBI X HePaPXUIHOCTh IPOSKTUPOBAHUS OTJCIBHBIX €IEMEHTOB U BCEro 00bEKTa
MPOEKTUPOBAHUS

OpPHEHTHpPYET Ha IIPEHMYIIECTBEHHOE CO3MaHIe 1 UCIIOIH30BaHNE TUIIOBBIX M YHH(DUIIMPOBaHHEIX d1eMenToB CAITP
o0ecrieurnBaeT MOMOTHEHNE, COBEPIICHCTBOBAHNE M OOHOBIICHHE COCTaBHBIX dacTeii CAITP

Kaxkye mpiMUTHBEI OTHOCSATCS K IPOCTHIM?

HOJIMITHHUSL, MYJIBTUIIHHUSL, MYJIBTUTEKCT, pa3Mep, BBIHOCKA, TOIMYCK, LITPUXOBKA
TOYKa, OTPE30K, KPYyT (OKPYKHOCTB), IyTa, IpsMas, Iyd, IUIUIIC, CILUIAiH, TEeKCT.
PHUCYHKH, rpaduTH, Tpaduka

noJioca, urypa

Kakne npuMUTHBBI OTHOCSATCS K CJIOXKHBIM?

TOJIMJIMHUS, MYJIbTHIINHAS, MYJIBTHTEKCT, pa3Mep, BBIHOCKA, TOMYCK, INTPUXOBKA H T.JI.
TOYKa, OTPE30K, KPYI (OKPYIKHOCTb), Ayra, OpsiMast, JIyd, dJUIMIC, CIUIAliH, TEKCT
pHUCYHKH, TpaduTH, TpaduKa

noJioca, urypa

Kakue npuMuTHBEI OTHOCATCA K peKuM?

TOYKa, OTPE30K, KPYyT (OKPY)KHOCTB), yra, mpsamMas, 1yd, dJUTUIIC, CIJIaiH, TEKCT
MTOJIUITMHMSL, MYJIBTHIINHUS, MYJIBTUTEKCT, pa3Mep, BBIHOCKA, IOMYCK, IITPUXOBKA U T.1.
PHUCYHKH, TpaduTH, TpaduKa

nojuoca, Gpurypa

UYro takoe MynbTunuHus?

9TO CIIOKHBIA IPUMHUTHUB, COCTOSIIIMN M3 OJHOTO MM HECKOJIBKHIX CBS3aHHBIX MEXKIY COOOH MPSMOIHHEHHBIX U TYTOBBIX
CErMEHTOB

3TO 00BEKT, COCTOSIIMI U3 MyYKa JJIOMaHBIX, APAICIbHBIX APYT APYTY JTUHHH.

KOJIMYECTBO JIMHUH, BXOAALINX B MYJIbTHJIMHUIO, COCTABISET OT 2 10 16

9T0 OECKOHEYHbIE B 00€ CTOPOHBI TMHUHU

9TO MHOXECTBO COCJIMHEHHBIX MOJIOC

I'pynnsl Touek 3to?

9TO UMEHOBAaHHBIC HA0OPBI TOUEK, KOTOPBIE MOKHO BBIOMPATH IIPH PEIAKTUPOBAHUU U BCTAaBKE, a TAKXKE MPH (POPMUPOBAHUU
MOBEPXHOCTEH 110 TOUKaM IPH MOJIEINPOBAHNY pelbeda

3TO HE MMEHOBAHHbIE TOUKH, KOTOPHIE MOKHO BBIOUPATh NPU PEAAKTHPOBAHUHU U BCTABKE, a TAKKe NPH (HOPMHUPOBAHUN
MOBEPXHOCTEH 110 TOUKaM IPH MOJIEINPOBaHNH pelibeda

9TO TOYKH, KOTOPbIE HElIb3s BHIOMPATh PH PEaKTUPOBAHUH M BCTABKE, a TakKe NpH (GOpMUPOBAHUY IOBEPXHOCTEH 110 TOUKAM
TIPY MOJICTPOBAHHH perbeda

9T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUYEK

Yto Takoe sruurc?

9TO TPUMHUTUB, SIBISIOMIANACS YaCTHIO OKPYKHOCTH

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMN 3 OJHOTO MM HECKOJIBKHX CBS3aHHBIX MEXKIY COOOH CErMEHTOB

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

Yro Takoe cIIaiH?

9TO JIMHUS, KOTOpasi MPOXOAMT Yepe3 3aJaHHbIC TOYKH U MOXKET YIOBJICTBOPATH YCIOBUSAM KacaHHsI B HAYaIbHOMW, KOHSYHOH MK
00enx TouKax

9TO CIOKHBIN IPUMHUTHUB, COCTOSIINI U3 OHOTO MIIH HECKOJIBKHUX CBSI3aHHBIX MKy COOOM CErMEHTOB

9TO 00BEKT, COCTOSIIMI U3 MyYKa JIOMAHBIX, MapaIeIbHBIX APYT APYTY JIHHHHA

9TO CJIOKHBIM IPUMHTHUB, COCTOSIIUIA U3 MHOXECTBA TUIABHBIX JIMHHMA

Ha xaxoii nmnatpopme padoraer Autodesk Land Desktop?




AutoCad
ADEM
ArchiCad
NanoCAD

Kakwue pactposbie popmats! nogaepxuaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, ®opmarsr ¢aiinos BIL/BIP/BSQ

YT0 HA3BIBAIOT aBTOMATH3UPOBAHHBIM IIPOSKTHPOBaHUEM?

HPOIECC TPOSKTUPOBAHUSI OCYIIECTBIISCTCS YEIOBEKOM

MPOEKTHPOBaHHE, IPH KOTOPOM MPOHUCXOIUT B3aNMO/ICHCTBIE YEIOBEKA U 3BM.

HIpPOEKTHPOBAHME, IPU KOTOPOM BCe IIpeoOpa3oBaHus OMHUCaHUI 00BEKTa U alTOPUTMA ero (YHKIIHOHHPOBAHHUS OCYIIECTBIISETCS
0e3 ydacTus 4enoBexa

-TIPOEKTHPOBAHUE, IPH KOTOPOM BCe NTPeoOpa30oBaHMs OMMUCAHIH 00BEKTa M aNITOPUTMA er0 (PyHKIIMOHUPOBAHUS OCYIIECTBISIETCS
JVICTaHIMOHHO

YT0 TaKoe CTPYKTypHAst THHUS?

JIUHUS, KOTOPAsk UCIIONB3YETCsI TS 33aHUS TOUEK TPaCCh

JIMHUS TPUAHTYJISILIAU

JIMHUSL, KOTOpast UCIIONB3YETCsI KaK pa3/Ielistoast 3JIEMEHTHI TIOBEPXHOCTH
JIMHUS PABHBIX BBICOT

Uro Takoe ycioBHas OTMeTKa?

OTMETKa TOYKH HaJ| ypoBHeM banTuiickoro Mopst
a0COJIOTHAS BBICOTA TOUKH

MPOU3BOJIbHAS OTMETKA 6a30BOM TOUKU
CYIIECTBYIOIIIAsi OTMETKA TOYKU

Yro Takoe oceBas TUHUA?

JIMHUS, HallpaBJIeHHas BJIOJb OCH X
0a30Bast MPOTIOJILHASI JIMHHUS TPACCHI
MoTIepeYHast TMHUS TPACcChI

JIMHUS, HallpaBJIEHHAs BAOJb OCU Y

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

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHe

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHHS, IIPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISAETCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECKHE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIAET HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIMH ITPEIoAaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaloIUiics HerTyOOKie TeOpeTUIeCcKre 3HaHUs, IPOSIBIIAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIeM.

OlrieHKa «HEYJIOBIETBOPUTEIHHO» BBICTABIISETCS, KOTAA 00yJarolIuiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IIPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENFHOCTHIO U3IIOKEHNUS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPABUTh JaKe IIPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
MOJy4deHa OIIEHKA He HIKE «YIOBICTBOPHTEIHEHO.

IIpu noBeneHnn 3k3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SIBIISIOTCS:

«oTnuuHO»: nonyderue ot 70 1o 100 % 6anoB Mo TecTy NPpH BRIMOTHEHUH TECTa 3a PErIaMeHTHPOBAHHOE BpeMs

«xopouiox»: noiyderue ot 51 1o 69 % 6auIoB 10 TECTY NPH BHINOIHSHUH TECTA 33 PEITIAMEHTHPOBAHHOE BPEMs
«YIOBIIETBOPHUTENBHOY: TIoydeHne oT 31 10 50 % 0ayuioB 1Mo TecTy MpH BHITOJIHEHHH TECTA 32 PETIAMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPUTEIBHOY: MOTydeHne Hike 30 % 0anioB 1o TecTy NpH BBIIIOIHCHUH TECTa 32 PErIaMEHTHPOBAHHOE BpeMs

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bubanoreka I/IS,Z[aTeIILCTBO, rona, 3J1. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.1 |Hopeukos M.IT. OCHOBBI Mocxksa: MI'TY um. H.O.baymana, 2002,
ABTOMAaTU3UPOBAHHOTO
MPOEKTHPOBAHHS
JI1.2 | JIeBunxwuii A.A. IIpoexTupoBanue KpacHosipck : Cubnpckuii ¢penepanbHBINH
MukpocucreM. IIporpamMHebie yHuBepceurer, 2010,
cpenctea obecneyenus CAIIP: http://biblioclub.ru/index.php?
yaeOHOe ocobue page=book&id=229317
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka M3parenscTBo, rof, 31. aapec
JI2.1 | N.B. KpsicoBa, M.H. [Ocrossr CAITP Omckuil rocy1apCTBEHHBIN TEXHUUCCKUi
Onuner, T.M. yHuBepcuteT. — OMck : M3naTenscTBo
Msicoenosa, J1.C. OmITY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI2.2 | Kucens H.H. OCHOBBI KOMITBIOTEPHOTO Taranpor : UznarensctBo FOxxHOTO
npoektupoanus POC CAITP (dbenepanbHOTO YHUBEpCUTeTa, 2016,
CB4Y http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 |T'aBpunos C.B. Mertozp! aHanu3a JOrH4eCcKuX Mocksa : PULI "Texnocdepa", 2011,
koppensimii aist CAITP http://biblioclub.ru/index.php?
mudposerx KMOIT CBUC page=book&id=135400
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
31 |LMS MOODLE http://moodle-nf.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
I1.1 | Solidworks Education Edition
I1.2 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
113 Microsoft Teams
1.4 |[MATLAB & Simulink
I1.5 |Micro-Cap 10 Evaluation
1.6 | Mathcad 14.0 University Classroom Perpetual
1.7 |SimInTech
I1.8 |Scilab
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBHBIX 023 TaHHBIX
n.1 |http://window.edu.ru/window/catalog - ennHOE OKHO OCTyma K 00pa30BaTeIbHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - mogpoOHBIE aBTOPCKHE PyKOBOACTBA O mpoaykram MathWork
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHarenne
139 VYyeOnas mnaboparopust (kKommbioTepHbIi | Kommekt  yueOHoit  mebenmu Ha 24 Mecta 1A
KJIAcC) Kabuner KypCOBOTO u | oOydatonuxcsi, 12 cTalMOHAPHBIX KOMITBIOTEPOB  JIJISI
JUTUIOMHOTO MPOEKTHPOBAHMS, | 0OOyJatomuxcsi, |  CTAal[MOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITENBHOM paboThI 00yJarOIUXCs

mnpernojaBarenst (BCce C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIN, KOMMYTaTtop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctyn k IUOC
Vuausepcurera MUCHUC wuwepe3 nuuHBI KaOMHET Ha
miarpopme LMS Canvas u Moodle, uIeH3HOHHBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIINXCA

B mporiecce n3ydeHns TUCIUILIHHBI BRIICNSAIOT JIBA BHJIAa CAMOCTOSTEIFHOM paOOTHL: ayJUTOPHAS M BHEAYIUTOpHAsL. AyJUTOpHAS
caMoCTOsITeNIbHAsA paboTa 10 TUCHUIIIHHE BRIOTHACTCS HAa YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BueayautopHas camocTosITeNnbHas paboTa - IaHupyeMasi yueonasi pabota oOydaromumcst, BBIIOTHAeMas: BO BHEAYIUTOPHOE
BpeMsI [0 33/1aHHI0 ¥ IIPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTeNs, HO 6€3 ero HemoCPeACTBEHHOTO y4acTHsI.
CamocTosTenbHas paboTa,He IpeIyCMOTPEHHAs IIPOrpaMMOoil YIeOHOH ANCIIMIUTMHEI, pPAaCKPBIBAIONIEH H KOHKPETH3UPYIOIIEit ee
coJiepkaHue, OCYIIECTBIIACTCS 00yIa0MUMC HHUIIMATHBHO, C IETbI0 PeaTH3allil COOCTBEHHBIX YUeOHBIX M HAyYHBIX HHTEPECOB.
Jnst 6onee 3p(heKTUBHOTO BBITIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MTPENoaBaTeNlb PEKOMEHIYET HCTOUHUKY IS
paboTHI, XapaKkTepu3yeT HanoboJee palioOHATEHYIO METOIUKY CAMOCTOATENIFHOM padOTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIE
oOydaromumMucs padoTs! | T. II. BUIbI 3a1aHuMil U1 BHEAYJUTOPHOI CaMOCTOSTENBHOH pabOoThI, HX COJEpKaHNE U XapaKTep MOTYT
UMEeTh BapuUaTUBHBIHN U quddepeHnpoBaHHbIN XapaKTep, YIUThIBATh HHAUBHYaIbHbIE 0COOEHHOCTU 00YJaIOIIerocs.




CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIAMH CTYJCHTOB online U Ha 3aHATHUAX B
3aBHCUMOCTH OT LIelIH, 00beMa, KOHKPETHOI TEMaTHKHM CaMOCTOSATEIbHOM PaboThl, ypOBHS CIOKHOCTH. KOHTPOJIb pe3yabTaToB
BHEAYUTOPHOH CaMOCTOSTEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIC
3aHATHA 10 JUCIHUILIMHE Ha MPAaKTHIECKUX, Ta00PaTOPHBIX 3aHATHSAX.




