HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 28 MBefiepHIThHDe rocyrapcreeHHOe ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus
1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}lezlowaTenbcxuﬁ TexHoJorn4yeckuii yausepcurer «MUCHUC»

HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

CAIIP ycTpo#iCTB 3JIEKTPOHUKH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipoduis
Keamuduxanus Bakanasp
®opma o0ydeHns 3204HasA
OOmas Tpy10eMKOCTb 43ET
YacoB 1o yueOHOMY ITaHy 144 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 3a4eT C OLEHKOM 4
ayJUTOPHBIC 3aHATUSA 18
camocCTosATeNNbHas paboTa 122
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 6 6 6 6
JlaGopaTopusbie 12 112 |12 |12
Uroro ayn. 18 (18 |18 |18
Konrakrnas pabora 18 |18 |18 |18
Cam. pabota 122 1122 | 122 | 122
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 144 1144 | 144 | 144




IIporpammy cocraBui(u):

K.n.H., 3a8.kag., Masxcupuna P.E.

Pabouas nmporpamma
CAIIP ycTpoiicTB 371eKTPOHUKH

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yauBepcutetr « MUCHUC no HanpasieHuto moarotoBku 13.03.02 DnekTposHepreTHKa 1 3JeKTPOTEXHUKa (YpOBEHb OakagaBprara)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpagsnenue noarorosku 13.03.02 DnekTposHepreTHka u anekTpoTexHuka [Ipodmib. DIeKTponpruBOg 1 aBTOMATHKA,
13.03.02_20_ DmexTposnepreruka u snekrporexauka [MpOIIuA 3aou_2020.plx , yrBepxaeHHoro Yuensim copetom @TAOY BO
HUTY "MHUCuC" B cocrase coorserctytomeii OITIOIT BO 21.05.2020, mpotoxos Ne 10/3r

YrBepxnena B coctase OIIOIT BO:

Hamnpasnenue noarorosku 13.03.02 DnekTposHepreTuka u anekTpoTexHuka [Ipodmis. DneKkTponprBo] 1 aBTOMATHKA, ,
yrBepkaeHHOH YuensiM coBetoM PI'AOY BO HUTY "MUCuC" 21.05.2020, npotoxon Ne 10/3r

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpotoxon ot 07.03.2023 1., Ne3

PykoBoguTens nonpasneneHus K.I.H., foueHT 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 | 3ajaun AMCLIUIUIMHBL U3y4eHNE MO/IeNell KOMIIOHEHTOB 3JIEKTPOHHON anmaparypbl U IaTYMKOB HEANEKTPHUECKUX
BEJINYHUH, H3Y4CHHUE IIPOTPAMMHEIX CPEICTB, TPeTHa3HAYEHHbIX [UI aBTOMAaTH3UPOBAHHOTO IPOSKTHPOBAHUS YCTPOHCTB
3MEKTPOHUKH, N3y9eHHE OCHOBHBIX PEKHMOB KOMIBIOTEPHOTO aHAJH3a AIEKTPUIECKUX CXEM H3MEPHUTEIBHOM,
rHGOPMALMOHHOM U IpeoOpazoBaTeabHON TEXHUKH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.05

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 [IpoekTHBII MOAXO0/ B TEXHUKE

2.1.2 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.1.3 | Teopusi 371€KTPONPHUBOIA

2.1.4 | DnexkrpuuyecKue MaLIHHbI

2.1.5 |HauepraTenbHas reoMeTpusi U HHXEeHEpHas rpaduka

2.1.6  |IIpuknagHas MeXaHHKa

2.1.7 | DnexTpoTeXHHYECKOE U KOHCTPYKIIMOHHOE MaTePHAIOBEICHHE

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

2.2.1 | ABTOMaTU3UpPOBAHHBIN AIEKTPONIPUBOJ TUIIOBBIX TEXHOJIOTHYECKUX IIPOLIECCOB

2.2.2 |IloaroroBka K MpoIEaype 3aIIUTHI U 3alUTa BEITYCKHOW KBATM(HUKAITMOHHON pabOTHI

2.2.3 |IIpepnumniuoMHas NpakTHKa

2.2.4 |IIporpaMMupyemble IPOMBILIEHHbIE KOHTPOJIIEPHI

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

YK-6: npuHsTHE penIeHuii

3HaTb:

VYK-6-31 0CHOBHBIE XapaKTEPUCTHKU M 00JIACTH TPUMEHEHHS TPOTPAMMHBIX [TAKETOB

YK-3: npoekTupoBanue u paspadorka

3HaTh:

VK-3-31 d)OpMLI OpEACTaBIICHUA U IOPAAOK 3aJaHUA MOJIeJIEH aKTUBHBIX M ITACCUBHBIX KOMIIOHEHTOB

IIK-2: npoexTUpoBaHuE 00HEKTOB MPO(eCcCHOHAIBHOI e TeJbHOCTH

3HaTh:

[1K-2-31 ocHOBHBIE XapaKTEPUCTHKU U 00JIACTH IPUMEHEHHS IPOTPAMMHBIX ITaKETOB

VYK-6: npunaTHe pemieHni

Ymerb:

YK-6-Y1 npoBouTh aHAIH3 SIIEKTPUIECKUX CXEM BO BPEMEHHOW U 4aCTOTHON 00JIACTSIX

YK-3: npoekTupoBanue u paspadorka

YMmerb:

YK-3-VY1 paboTarh B ccTeMe aBTOMaTU3UPOBAHHOTO ITPOEKTHUPOBAHUS

IIK-2: npoexTUpoBaHuE 00HEKTOB MPO(eCcCHOHAIBHOI e TeJbHOCTH

YMmerb:

TIK-2-V1 monenuposats ¢ nomouisto CAIIP pa3nuuHble 31€KTPOHHBIE YCTPOUCTBA

YK-6: npuHsATHe penIeHuii

Baanernb:

YK-6-B1 naBeikamu aHanu3a 3JIEKTPOHHBIX CXEM




YK-3: npoekTupoBanue u pa3padorka

Baaaernb:

VK-3-B1 0CHOBHBIMHU ITOHATHSIMH CUCTEM AaBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA

IIK-2: npoexTHpoBaHue 00HbEKTOB MPO(ecCHOHAIBHOI TeATeJbHOCTH

Baanernb:

IIK-2-B1 HaBbIKaMu NPOEKTUPOBAHHUS IIEYATHBIX ILIIAT

4. CTPYKTYPA U COAEP)KAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI
Pasgena 1. OcHoBHEBIE
ceegenen o CAITP
1.1 OcHoBHble noHsATHsI CAIIP. 4 4 I1K-2-31 IIK-2- JI1.1J12.1
Cocras u crpykrypa CAIIP. V1I1IK-2-B1 21
OCHOBHBIE OTIpeETICHUS YK-3-31 YK-3-
poliecca MPOSKTUPOBAHUS. Y1 YK-3-Bl1
Craguu 1 STarbl VK-6-31 YK-6-
npoexktupoBanusd. Lenu u V1 VK-6-B1
3agaun CAIIP. IToaxons! k
IIPOEKTUPOBAHUIO Ha OCHOBE
KOMITBIOTEPHBIX TEXHOJIOTHH.
MopenupoBanue B CAIIP.
Knaccudukanus
CAD\CAM\CAE-cucrem.
Ob6macTu IpUMEHEHHS
COBPEMEHHBIX
CAD\CAM\CAE-cucrem.
Oommue cBeneHust 00
unterpaiu CAD- u CAE-
cucrem. CAD-
OpPUCHTUPOBAHBIH MOIXO].
CAE-opueHTHpOBaHBII
noaxon. CAD\CAE-
OpPUEHTHPOBAHBIN
noaxon /Jlex/
1.2 Uzydenune mporpamMm 4 6 TK-2-31 TIK-2- J1.1 KMI1 P1
ANSYS,COSMOSWorks, V1IIK-2-Bl €]
MATLAB u np. /J1a6/ VK-3-31 VK-3-
VY1 YK-3-Bl
YK-6-31 YK-6-
Y1 VK-6-Bl
1.3 MojenpoBaHUe IEMEHTOB 4 60 [1K-2-31 I1K-2- JI1.1J12.2 KM1 P1
MUKPOCXEMHOH TEXHUKHU. V1IIK-2-Bl €]
[Nosenenyeckue moxenu. /Cp/ YK-3-31 YK-3-
Y1 VK-3-Bl
VK-6-31 YK-6-
VY1 YK-6-B1
Pasnea 2. Texnosoruu
NMPOEKTUPOBAHMS
3J1eKTPOHHBIX
KOMIIOHEHTOB




2.1 Texunonoruun PDM u CALS. 4 2 TIK-2-31 TIK-2- J.1 KM1 P1
Cucremsl Mathematica, V1IIK-2-B1 JI1.2J12.2
Maple, Mathcad, MATLAB. VK-3-31 YK-3- JI2.3
Cucremsl HHXXEHEPHOTO V1 VK-3-Bl €|
aHallu3a 1 pacyeToB. VYK-6-31 YK-6-
OCHOBHBIE METO/IbI Y1 VK-6-B1
WH)XEHEPHBIX PACcUETOB.
MeTtoa KOHEYHBIX dJIEMEHTOB.
CAIIP >neKTpUYECKUX U
AIIEKTPOHHBIX YCTPOUCTB.
CAITP mpoeKTHpOBaHHS
ANEKTPUIECKUX CXEM U
yeprexeid. CAITP
MIPOSKTHPOBAHUS TTIEYATHBIX
mtat. CAIIP tennoBoro
ananusza. CAIIP
TEXHOJIOTUIECKOM
MOJITOTOBKH MIPOM3BOJICTBA
ANEKTPOHHBIX
ycTpoicTB. /JIex/
2.2 CAIIP snexTpuyecKkux u 4 6 [TK-2-31 TIK-2- JI1.1 KM1 P1
3JIEKTPOHHBIX YCTPOUCTB. V1IIK-2-B1 JI1.2J12.2
CAIIP npoeKkTupoBaHUs VYK-3-31 YK-3- J12.3
ANEKTPUIECKUX CXEM U Y1 VK-3-Bl 21
uyeptexkeil. CAITP VK-6-31 VK-6-
IIPOEKTUPOBAHKS NIEYATHBIX V1 VK-6-Bl
wiat. /J1ao/
2.3 Pa3paboTka meKTpuIecKux 4 62 [TK-2-31 TIK-2- J.1 KM1 P1
CXEM, TOTIOJIOTHYECKUX V1 IIK-2-B1 JI1.2J12.2
geprexxeil. Coznanue YK-3-31 YK-3- 2.3
TBEPJOTENbHBIX MOJAETCH. V1 YK-3-B1 21
CpaBHUTENBbHAS YK-6-31 YK-6-
xapaxrepuctuka CAE- V1 VK-6-B1
MaKEeTOB
(ANSYS,COSMOSWorks,
MATLAB u ap.) /Cp/
24 IToxroroBka u ciaya 4 4 [1K-2-31 I1K-2- KM1
3ageta /3auéTCOL/ V1T1IK-2-Bl 21
VYK-3-31 VK-3-
VY1 YK-3-Bl
YK-6-31 YK-6-
Y1 VK-6-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAA padoTa, TecT, KOJJIOKBUYM, IK3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Konx KoHTtponwsHOE Iposepsembie
KM P WHIUKATOPBI Bompocs! a7 moArOTOBKH

KOMIIETECHIIUHN




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

3a4er ¢ OLEHKOH

Bompocs! k 3auery

1) OcHogsubie nonstust CAITP.

2) CocraB u ctpykrypa CAIIP.

3) OCHOBHEBIE OIPEIENICHHUS IIPOIecca MPOCKTUPOBAHUSL.

4) Craguu ¥ dTarbl TPOEKTUPOBAHUSL.

5) Henu u 3amaun CAIIP.

6) Ioaxoas! K IPOESKTUPOBAHMIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTHU.

7) Mopenupoanue B CAIIP.

8) Knaccupukarmms CAD\CAM\CAE-cucrem.

9) Ob6nactu npumernenns coBpeMeHHbIXx CAD\CAM\CAE-
CHCTEM.

10) Oo6mue ceenenns 06 unrerpanun CAD- u CAE-cuctewm.
11) CAD-0pueHTHpOBaHBIH IOIXON.

12) CAE-opueHTHpOBaHBIN MOAXO].

13) CAD\CAE-opueHTHPOBaHbII MOAXO/.

14) Texnonoruu PDM u CALS.

15) Cucrembl Mathematica, Maple, Mathcad, MATLAB.
16) CucTeMbl HHXEHEPHOTO aHali3a U PacueToB.

17) OCHOBHBIC METO/IbI HH)XCHEPHBIX PACUETOB.

18) Merton xoHeuHbIX 31eMeHTOB. CAIIP snekTpudeckux u

JJIEKTPOHHBIX YCTPOUCTB.

19) CAIIP npoeKTHpOBaHHS NEKTPUYECKUX CXEM U YEPTEKEH.
20) CAIIP npoekTupoBaHMs IE€YaTHBIX ILIAT.

21) CAIIP TemnoBoro aHanausa.

22) CAIIP TexHONOrW4YecKO MOArOTOBKU MPOU3BOACTBA

JNIEKTPOHHBIX YCTPOWCTB.

5.2. IlepevyeHb padoT, BHINOJHAEMbIX 110 JTUCHUILIHHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanne
UHIUKATOPBL Conep:xaHue pabOTHI
paboTHI paboTHI N
KOMITETeHIU It
P1 PI'P MK-2-31;I1K-2- Tema pacuerHo-rpadudeckoro 3aganus "[IpoexrupoBaHue

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

9NEKTPOHHOTO O0Ka".

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

1) Omucanue 3MeKTPOHHOTO OJI0Ka

2) Pa3zpaboTka CTPYKTYpHOI cXxeMbl OJ10Ka

3) MonenupoBaHue pabOTHI IEKTPOHHOTO OI0Ka

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

2.2.1 KoMmbproTepHO€E TECTHPOBAHHE IO pa3jienaM JUCIHILIN

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

CAIIP sto
ABTOMATU3UPOBAHHAS CHCTEMA YIPABJICHUS MPOU3BOJICTBOM
aBTOMAaTU3UPOBAHHAS CHCTEMa YIPAaBJICHUS MPEIIPUATHEM

HBI

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

Ha sTane TexHOIOTHYECKOH MOATOTOBKH MTPOU3BOJICTBA PEIIAIOTCS CICAYIONINE 3aaul

WH)KEHEepHBIE pacyeThl U npoektupoBanue 3D moaeneit

MMPOCKTUPOBAHNA TEXHOJOTHYCCKUX IMPOLECCOB MPOCKTUPOBAHUA YIIPABIAKOIIUX IIPOTrpaMM U TEXHOJIOTUYECKON OCHACTKHU

npoekTuposanus 3D Mozenel u yepTexeil u3aenus

KOHCTPYHPOBAHHS H3ISIUHA U pa3paboTKa yIPaBISIOINX IIPOrPaMM

Camas nonynspHasi B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

Yro Takoe mpoeKTUPOBaHHE?




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

Mpouecc OnucaHus OonpeaeICHHOTO 00beKTa

Kakne rpadudeckne MpUMHTHBEI HCTIONB3YIOTCS B AutoCAD?

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

TOYKA, OIUINHNSA, TOJUTOH, OKPYKHOCTb

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

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

TUIAaHUPOBAHUS ¥ OPTraHU3aIMU aITOPUTMOB YIIPABICHUS 00BbEKTOM

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

CpeICcTBa JAEKOMITO3UIMH TOXIECTBEHHBI

CHCTeMa TOXKIECTBEHHA

Pacunenennas cuctema — 3710...

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

CHCTeMa, JJIsl KOTOPOi! CYIIECTBYIOT CPEe/ICTBA IEKOMITO3UIINU

Yro moHMMAaeTcs 1Mo MPOrpaMMHBIM o0ecriedeHIeM?

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

Ha0Op CHEMUATIBHBIX POTPAaMM IS MOJCTHPOBAHUS

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

cKoppekTupoBats AUX cucteMsl

MonyabHOCTE CTPYKTYPBI COCTOHT

B IIOCTPOCHUH MOJYJICH 110 HepapXuu

Ha MPUHLUIIE BIOXEHHOCTHU C BEPTUKAIBHBIM YIIpaBIeHHEM

B pa30MCHUH MPOTPaMMHOTO MacCHBa Ha MOJYIH 110 (DYHKIMOHAIBHOMY HPU3HAKY

UTo MOHMMAIOT TIOJ] CHHTE30M CTPYKTYphl ACY?

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

Pe3ynpTaTel IMUTaLIMOHHOTO MOJETUPOBAHUS. ..

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

SBJISIIOTCS] HETOUHBIMU U TPEOYIOT THIATEIbHOTO aHaNIN3a

SBJISFOTCS] ICTOYHIKOM HH(OpPMAINH JUIS TOCTPOCHHUS PEATFHOTO 00BEeKTa

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

TI0 TIpaBHJIaM pa30MeHUs

O TIpaBUJIaM KJIACCHU(UKAIINN

Kakumu MoTyT OBITE CpeNcTBa IEKOMITO3UIINHU?
UMHUTAalUOHHBIMU

MaTepuaabHbIMU U a0CTPAKTHBIMU

peanbHBIMK U HEPEAIbHBIMU

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

MCETOAOM MAIIMHHOI'O 3KCIICPHUMCHTA

METOJAOM CTaTUCTUICCKOT'O MOACIIUPOBAHUA




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

MaccorabapUTHBIM MTOKa3aTeIsIM i MOITHOCTH

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

3a cueT paBEHCTBA 3HAYCHHN KPUTEPUEB MOJOOHOCTH

3a CYET PaBEHCTBA IKCIIEPUMEHTAIBHBIX JIaHHBIX C TEOPETUYECKUMU M0J00HBIMU

J171s 4ero mpou3BOAMUTCS KOPPEKIIHSI CUCTEMBI YIPABICHUs?

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

JUTSL yIIPaBJIEHUS] 0OBEKTOM 10 OTIPEICTICHHOMY 3aKOHY

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

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

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

Ha yeM ocHOBaHO IpoleAypHOE MPOrpaMMHpOBaHKE?

Ha NPUMEHEHUH YHUBEPCAIbHBIX MOTYIEH

Ha IPUMEHEHNH YHH(UINPOBAHHBIX IIPOIEIYP

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

Uro noHuMaroT nof crpykrypoii ACY?

OpPraHU30BAHHYIO COBOKYITHOCTbH €€ DJIIEMEHTOB

COBOKYITHOCTb MPOLIEAYP IPOTrPaMMHBIX KOMILIEKCOB sl peanu3anuu ACY

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

Uro ocymecTBiIsieTcs Ha Tarne MOATOTOBKH JaHHBIX ?

OTMCaHKE MOJICITU Ha S3bIKE, MPUEMIIEMOM IS KCIoJIb3yeMoir DBM

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

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

OTpHLATENbHBII (ha30BbIN CIBUT O3 M3MEHEHUS aMILTHTYIHON XapaKTepPUCTHKU

U3MEHEHUE aMIUIUTYIHON XapaKTepPUCTUKU

OTIepeKeHue 1o (ase

J11s 4ero ciy>XuT CUCTEMHOE IPpOoTrpaMMHoe obecrieueHne?

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

JUTS peann3aluy alrOpUTMOB YIIPaBIeHUS 00BEKTOM

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

UCXO/IHbIE YPaBHEHMS, IPE/ICTABIISAIOIINE MAaTEMAaTHIECKYI0 MOJIENb O0OBbEKTa

HPOILECCHI, TPOTEKAIOIINE B MATEMaTHUECKON MOJIEN

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

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

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

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




pa3bueHre 00HEKTOB Ha KIIACChl
JIeJICHIE aBTOMaTHYECKUX CHCTEM Ha KIIacChI

Yro Takoe (pu3MUeckoe MOACIUPOBaHIE?

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

JlnurBuctuyeckoe obecreyeHne 3To

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

CHmkeHue ce0ecCTOMMOCTH IPOSKTHPOBAHUS obecrieunBaeTcs 3a CYeT

CIIelMaIu3UpOBaHHbIE paboyne MecTa

MapauIeIbHOTO MPOEKTUPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

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

BapHaHTHOE POSKTUPOBAHUE M ONTUMHU3ALNS, YHUPUKAIS TIPOCKTHBIX PEIICHUH

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

b. TeXHIYECKOTO 3aJaHus

+ C. TEXHUYECKOTO MPEI0KCHUS

d. 5CKH3HOTO MpoeKTa

IIpencraBnenue xapakTepusyeTcs

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

ONMCAaHHEM CHCTEMBI, BBINOJIHEHHOE B KAKOM-TO aCIIEKTE

COBOKYITHOCTBIO YCTOMUUBBIX CBA3EH MEXKy 3JIEMEHTAMU CUCTEMBI

I'pynma mpu3HakoB kadectBa CAITP kak 00beKTa 3KCILTyaTallnu

YIUTHIBAIOT KQUECTBO BBIMIOTHEHUS OTACIBHON (QyHKIMOHAIBRHOH 3a1a4n

XapaKkTepu3yeT ee MPUCIOCOOICHHOCTh K H3MEHEHHUSIM

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

I'pynna npuznako kauectBa CAIIP kak 00beKTa dKCIUTyaTaluu

XapaKTEepU3yeT ee IMPHUCIIOCOOJICHHOCTh K N3MEHEHUSIM

otpaxaeT cBoicTBa CAIIP ¢ mo3uIuii pa3nu4HBIX COCTABILIONINX O0IIEro Iporecca IKCIUTyaTalluH

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

Kaxumu napamerpamu onepupyeT NpoeKTUPOBIIUK B IIPOLECCE IPOESKTUPOBAHUS
BBIXOJIHBIE

BHEILIHHUE

BHYTPEHHUE

TEXHOJIOTUYECKHE

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

Ha crapgun paGodero npoekTa mpoBOJNUTCS

W3TrOTOBJICHHE, HAJIAKA U UCIIBITAHNE HEeCepUIHBIX KoMITOHEeHTOB CAITP

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

B kakux JaHHBIX HET€OMETPHUYHOTO XapakTepa TpeOytoT CAE cucteMsl

B ONMCAHUHU CBOMCTB K)KA0H MOBEPXHOCTH JIETalIH

B Ta0JIMIIaX JaHHBIX HHCTPYMEHTOB M MIPUCIIOCOOTICHIH

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




B TaOnMax GU3NKO-MEeXaHMUECKHX CBOMCTB MaTepHajoB

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

BBO/I B DKCILTyaTaI[HIO

CO3/IaHNE HECTAHIAPTHBIX KOMIIOHCHTOB

TEeXHHYECKOTO TIPOEKTa

pabodero mpoexra

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

9CKU3HBIN U TEXHUUYECKUI MPOEKTHI

HpPeINpPOEKTHBIX HCCIE0BaHUN M TEXHUYECKOTO 3a1aHHs

cTaauu pabovero MpoeKTa, H3rOTOBICHHE, HalaaKa

Kommekcursie CAITP

OPHEHTHPOBAHBI Ha IPUIIOKEHUSI, TI€ OCHOBHOM MPOLIEIYPOi IPOESKTHPOBAHHUS SIBJSIETCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH PA3JIMYHBIX MOJICUCTEM

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

3TO aBTOHOMHO HCIIOJIb3YEMBIC IIPOTPAMMHO-METOANICCKIE KOMILICKCHI

IToBeIlIeHNE KayecTBa IPOEKTUPOBAHUSA 00ECTIEUNBAETCS 3a CUET

MapauIeIbHOTO MPOEKTUPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

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

CMELHaIN3UPOBaHHbIE PAbOUUE MECTA

BapHaHTHOE MIPOCKTUPOBAHNE W ONITHMHU3ANNS, YHH(DUKAINSA TPOSKTHBIX PEIICHUIT

CII0)KHBIC TEXHUYECKHUE CHUCTEMBI XapaKTCPU3YKOTCA CICAYIOIINMMHU Kad€CTBAMH

COBOKYITHOCTb YCTOﬁqHBLIX CBSI3CH MCKAY 9JICMCHTAMU CUCTCMbI

PpasaciIC€Hrue CUCTEMBI HA YaCTHU U MOCIICAYIOIIUM UX Pa3aCIbHBIM UCCICIOBAHUEM

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

I'pynna npu3HAaKoOB KauecTBa BHIIOJIHEHUS OCHOBHBIX (yHKIuH CAITP

otpaxaeT cBoicTBa CAIIP ¢ mo3uiuii pa3nu4HbIX COCTABISIOMIMX OOILEro Mpolecca IKCIUTyaTaluu

XapaKTepu3yeT ee MPHUCIOCOOICHHOCTh K I3MEHEHISIM

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

Ha cramum TeXHUYECKOTO MPOEKTa BRIITOTHICTCS

U3TOTOBIICHUE, HATAKa U UCTIBITaHUE HecepUitHbIX koMnoHeHTOB CAITP

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

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

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

Kommnac-menenxep

Cosmos

SolidWorks

B kakux JaHHBIX HEreoMeTpUYHOTo xapakrepa TpeOyroT CAIIP cucremsl

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

B TabnMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajoB

B TaO/INIIaX JaHHBIX HHCTPYMEHTOB U IPUCIIOCOOIICHUH

B OINFICAaHUU CBOMCTB Ka)kJJOH ITOBEPXHOCTH JIETAIN

[Ipu ynpaBneHUn UHXXEHEPHBIMH JaHHBIMU

pacdeTsl Ha IPOYHOCTh

npoekTuposanus 3D Mozenel u yepTexeid u3nenus

IIPOEKTUPOBAHUS TEXHOJIOTUYECKUX IPOLIECCOB U YIIPABIAIOIIUX IPOrPaMM
yIpaBJIeHUs JOKyMEHTOO0O0POTOM

CBONCTBO CIIOKHOU CUCTEMBI LIENEYCTPEMIIEHHOCTD OIPENEIISAET
pa3IUYHbIE TPYIIIBI CBOWCTB CHCTEMBI




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

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

TEXHOJIOTUYECKUI ITOIXO0]T

00BEKTHO-OPUEHTHPOBAHHBIN MTOAXO]T

OJIOYHO-HUepaAPXUUCCKUIN TOAXOT

B gem cyTts npuHnuna passurus npu cozganuu CAITP

obecnieunBaeT coBMecTHOE (PYHKIIMOHUpOBaHUE cocTaBHBIX YacTeil CAIIP u coxpaHseT OTKPBITYIO CUCTEMY B IIEJIOM

00€eCIIeunBaeT IEIOCTHOCTh CUCTEMBI i HEPAPXUYHOCTh TPOEKTUPOBAHHMS OT/JEIBHBIX €ICMEHTOB U BCETO 0OBEKTA IIPOCKTHPOBAHUS
OpPHEHTHpPYET Ha IIPEHMYIIECTBEHHOE CO3IaHIe 1 UCTIOIH30BaHNE TUIIOBBIX M YHH(PUIIMPOBaHHEIX d1eMeHToB CAITP

obecreunBaeT MOMOTHEHNE, COBEPIICHCTBOBAaHNUE U OOHOBIICHUE COCTaBHBIX dacTeit CAITP

Kakue mpuMATHBBI OTHOCATCS K IIPOCTHIM?

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

noJioca, purypa

Kaxue npiMHUTHBBI OTHOCSTCS K CIIOKHBIM?

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

noJioca, urypa

Kakne npuMHUTHBBI OTHOCATCS K PeAKUM?

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

noJyioca, gurypa

UYro rakoe MynbTunuHus?

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMN U3 OJHOTO MM HECKOJIBKHUX CBSI3aHHBIX MEXKIY COOOH MPSMOIMHEHHBIX M JYTOBBIX CETMEHTOB
3TO 00BEKT, COCTOSIIMHA U3 MyYKa JJOMaHBIX, MApaICIbHBIX APYT APYTY JTHHHH.

KOJIMYECTBO JIMHUH, BXOAALIUX B MYJIbTHIMHUIO, COCTABISET OT 2 110 16

9T0 OECKOHEUHBIE B 00€ CTOPOHBI TMHUHU

3TO MHOKECTBO COE€IMHEHHEIX MOJI0C

I'pynnsl Touek 3to?

9TO UMEHOBAHHBIE HAOOPHI TOUEK, KOTOPHIE MOXKHO BBIOMPATH NIPU PEIAKTUPOBAHUH U BCTaBKe, a TAKXKe MPpH (OPMUPOBAHUH
HOBEPXHOCTEH 110 TOUKaM IPH MOJIEINPOBAHNH pelibeda

9TO HC UMCHOBAHHBIC TOYKH, KOTOPBIC MOKHO BI)I6I/IpaTB Opu pCAAKTUPOBAHUU U BCTABKE, a TAKXKC IIPpH (bOpMI/IpOBaHI/II/I
MOBEPXHOCTEH 110 TOUKaM IPH MOJIETMPOBAHNH pebeda

9TO TOYKH, KOTOPBIE HENb3s BEIOUPATh NP PEJAKTUPOBAHUH U BCTABKE, a Takke MpU (OPMHUPOBAHUH MTOBEPXHOCTEH MO TOUKaM NPH
MOJICJINPOBAHUH perbeda

3TO 00BEKT, CHOPMUPOBAHHBIHN U3 TOUEK

Yro Takoe suunc?

3TO MPUMHTHB, SBIIAIOIIUICS YaCTHI0 OKPY)KHOCTH

3TO CIOKHBIN IPUMHUTHUB, COCTOSAIINI U3 OHOTO MM HECKOJIBKHUX CBS3aHHBIX MEXIy COO0M CETMEHTOB

9TO TEOMETPUIECKOE MECTO TOUEK, CYMMa PACCTOSHUM 0 KOTOPHIX OT ABYX (PUKCHPOBAHHBIX TOUEK ((OKYCOB) HOCTOSIHHA
3TO CXKaTasi OKPYXKHOCTb

Yro Takoe cIrIaiH?

9TO JIMHUS, KOTOpast MPOXOAMT Yepe3 3aJaHHbIe TOYKH U MOXKET YIOBJIETBOPATH YCIOBUAM KacaHHsI B HAYaIbHOM, KOHEYHOH MITH
00enx TouKax

3TO CJIOKHBIN IPUMHUTHUB, COCTOSIINI U3 OHOTO MM HECKOJIBKHMX CBSI3aHHBIX MKy COOOM CETMEHTOB

3TO 00BEKT, COCTOSIIINI U3 MyYKa JOMaHBIX, TAPALICIBHBIX APYT IPYTy JIUHUAN

9TO CJIOKHBIA IPUMHUTHB, COCTOSIIMNA U3 MHOYKECTBA TIABHBIX JTMHHUN

Ha xakoii mmatdopme paboraer Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD




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

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, ®opmatsl daiinos BIL/BIP/BSQ

Uro Ha3BIBAIOT aBTOMATH3UPOBAHHBIM IIPOCKTUPOBAHHEM?

HPOILECC TPOCKTUPOBAHUSI OCYIIECTBIISCTCS YEIIOBEKOM

MPOEKTHPOBAHHE, IPH KOTOPOM MPOUCXOIUT B3aNMO/ICHCTBIE YeTOBEKA U IBM.

MPOEKTHPOBAHHE, IPH KOTOPOM BCe IIPeoOpa3oBaHUs OIMHCaHNI 00BEKTa U aNTOPUTMA ero (hYHKIIMOHHPOBAHHUS OCYIIECTBIISCTCS
0e3 yyacTus 4yenoBeka

-IIPOEKTUPOBAHME, IIPH KOTOPOM BCe NPeoOpa30BaHus OMMCAaHUH 00BEKTa U AJITOPUTMA €ro (DYHKIIMOHHPOBAHHS OCYIIECTBIISETCS
JVICTaHIIMOHHO

Yro Takoe CTPYKTYypHas JTHHUS?

JIUHUS, KOTOPas UCIIONB3YETCsI TS 33aHUs TOUEK TPACChI

JIMHUS TPUAHTYJISIIIAU

JIMHUSL, KOTOPAst UCTIONb3YETCsI KaK pa3/ieliioasi 3IEMEHThI TIOBEPXHOCTH
JIMHUS PaBHBIX BBICOT

Yro Takoe yclIoBHas OTMETKa?

OTMETKa TOYKH HaJa ypoBHeM bantuiickoro mops
a0COJIIOTHAS BBICOTA TOYKH

POM3BOJIbHASL OTMETKA 0a30BOM TOUKU
CYILECTBYIOIIAas OTMETKA TOYKU

Yro Takoe oceBas TUHUA?

JIMHHA, HaHpaBHeHHaH BIOJIb OCH X
6a30Bast MPOI0JIbHASI TMHHUS TPACCHI
nonepeqHaﬂ JIMHUSA Tpaccm

JINHUA, HaHpaBﬂeHHaH BIOJIb OCH y

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu onieHuBaHus OTBETA HA 3a4€TE C OLEHKOI

O1eHKa «OTIMYHOY BBICTABIIAETCS, KOTAa 00yJaroMiics AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaeeT
TEePMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHBIE BHIBOIBI M 0000IIEHNS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJICHHE
MOHOJIOTHYECKOH PEeYbi0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BEICTABISAETCS, KOrqa 00ydaromuiics JeMOHCTPUPYET IIPOYHbIE TEOPETHUCCKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIE BHIBO/IBI M 000OIIECHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIENIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIEHO MITH IIPH He3HAYUTENFHOM KOPPEKIIUH ITPEHOAaBaTelIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABISETCS, KOTIa 00yJaIoIUics HerTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIIAET cI1abo
c(opMUpPOBaHHbBIE HABBIKU aHAIN3a SBJIECHUI U MPOLECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEHTUPOBAHHbIE BHIBOJBI U
HPHBOJHTH IIPUMEPHI, TOKa3bIBAaCT HE JOCTATOYHO CBOOOHOE BlIaJCHHE TEPMUHOJIOTHEH, JIOTHIHOCTEIO 1 TTOCIIEI0BATEILHOCTHIO
M3JI0KEHNS, JETaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO IIPH KOPPEKINH MPEIIO1aBaTeIeM.

O1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIIACTCS, KOT/Ia 00yJaromuiica JeMOHCTPUPYET HE3HAHHE TEOPETUUECKUX OCHOB TpeMeTa,
HE yMeeT J€e1aTh apryMEHTHPOBAaHHbIE BHIBO/IbI U IPUBOAUTE IIPUMEPBL, HE BJIAJIEET TEPMUHOJIOIHUEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIEI0BATENEHOCTHIO U3IIOKEHNUS, AENaeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaXKe P KOPPEKIINH
IIPENOoaBaTEIeM.

IIpoxoxneHre KOHTPOIBHOIO MEPOIPUATHS 110 CAAYE 3a4ETa C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIICLIHO, €CJIU IIPU €I0
OLICHUBAHMU II0JTy4CHA OLIEHKA HE HUXKE «yAOBJICTBOPUTEILHOY.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka W3parenscTBo, TOM, 311. aapec
JI1.1 |Hopenkos W.II. OCHOBBI aBTOMaTU3UPOBAHHOTO Mocksa: MI'TY um. H.O.baymana, 2002,
MPOEKTHPOBAHUS
JI1.2 | JIeBunkwmii A.A. [IpoexTupoBanue Kpacnosipck : Cubupckuit GpenepanbHbiit
MuKpocucteM. [IporpammHbie yauBepcurert, 2010,
cpenctBa obecrieuenust CAIIP: http://biblioclub.ru/index.php?
yueOHOe ocoOue page=book&id=229317

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpI:I, COCTaBUTCIIN 3arnaBue bubnunoreka I/ISZ[aTeJ'ILCTBO, ronm, 2J1. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.1 | W.B. KpsicoBa, M.H. [Ocuossr CAITP Omckuil rocyTapCTBEHHBIN TeXHUUECKUil
Onunen, T.M. yHuBepcuteT. — OMck : M3naTenscTBo
Msicoenona, JI.C. OmITY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI2.2 | Kucens H.H. OCHOBBI KOMITBIOTEPHOTO Taranpor : UznarensctBo FOxxHOTO
npoektupoanus POC CAIIP (dbenepanpHOTO YHUBEpCuTeTa, 2016,
CB4Y http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 |T'aBpunos C.B. Mertozp! aHanM3a JOTUIEeCKUX Mocksa : PULI "Texnocdepa", 2011,
koppensimii aist CAITP http://biblioclub.ru/index.php?
mudposerx KMOIT CBHC page=book&id=135400
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 LMS Canvas https://Ims.misis.ru/
6.3 Ilepeyennb MPOrpaMMHOTO odecnedeHust
I1.1 | AatuBupyc Kaspersky Endpoint Security mist 6usHeca-Pammupennsiii 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 | bpaysep Google Chrome
1.9 Microsoft Teams
I1.10 | WinDjView 2.0.2
I1.11 |DjVu Solo 3.1
I1.12 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
n.1 |http://window.edu.ru/window/catalog - equHOE OKHO IOCTYIIa K 00pa30BaTEIbHBIM PECypcaMm;
N.2 | http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKHE PYKOBOJCTBA Mo mpoaykram MathWorks
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasunauenne OcHarenne
139 VYuebHas mabopartopus (xommbeioTepHBIH | KomMmekr — yueGHON  mMebenmm Ha 24 wMecra i
KJIacc) Kabuner KypCOBOI'O u | oOy4aromuxcsi, 12 CTalMOHAapHBIX KOMIBIOTEPOB  JUIA
JUIUIOMHOTO NPOCKTHUPOBAHMS, | 00yJaromuxcsi, | CTalMOHAPHBIA ~ KOMITBIOTEp  JUIA

CaMOCTOSTENBEHOH paboTH 00yJaromuxcs

mpernogaBatens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
menoBasi, BeO kamepa Logitech, kononku, gocryn k SUOC
Yuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nuieH3nOHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKUE YKA3AHUSA JJISA OBYYAIOIUXCA

B mporuecce n3yueHns AUCUUILTAHEI BRIACISIOT IBa BUAA CAMOCTOATENBHOM PadOTHL: - ayJUTOPHAS; - BHEAYIUTOPHAs. AyIUTOPHAS
CaMOCTOSATENbHAsA paboTa Mo JUCHUILUIMHE BHIMOJHACTCS Ha YUEOHBIX 3aHATHUIX 0] PYKOBOACTBOM IpernoaaBaTens. BHeaymuTopHas

caMocTosTeNpHas paboTa - IIaHupyeMas yaeOHas pabota 0OyJaromumMcs, BEIOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHHUIO0 U
IpU METOANYECKOM PYKOBOJICTBE IIPEMoAaBaTens, Ho 6e3 ero HenocpeACTBeHHOro yyacTus. CamocTosTenbHas paboTa,

HE IpeyCMOTPEHHAs IPOrpaMMoi yaeOHO IUCIMIUINHEL, PACKPBIBAIOIIEH 1 KOHKPETH3HPYIOLIEH ee colepikaHue,
OCYIIECTBIIETCS 00YJArONUIMMCS HHUIIHATUBHO, C LIEJIBI0 peann3aliui cOOCTBEHHBIX YIeOHBIX U HAyIHBIX HHTEpecoB. Jlia Gonee
3¢ HeKTUBHOTO BBIMOIHEHHSI CAMOCTOSATENBHOI PaOOTHI 110 AUCIUILINHE MTPENoIaBaTeNb PEKOMEHIYeT HCTOUHHUKH 1J1st pabOTHI,
XapakTepu3yeT HanooJee paliOHAIEHYIO METOIUKY CAMOCTOSTENFHOM padoTHl, IEMOHCTPHPYET paHee BHIIOJTHEHHBIE

00ydJaromuMucs paboTHI U

T. I. Bup! 3anaunit 171 BHEayAUTOPHOIT CaMOCTOSITENILHON pabOThI, UX COAEPKAHUE M XapaKTep MOTYT UMETh BAPUATUBHBIN 1
nmuddepeHIMpoBaHHBIA XapaKkTep, YIUTHIBAaTh HHINBHIYaIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsATeNbHAs paboTa MOXKET

OCYHICCTBIATHCA MHANBUAYAJIbHO WJIX I'PYIIIIaMU CTYICHTOB online ¥ Ha 3aHATHUAX B 3aBUCHMOCTH OT e, 06L€Ma, KOHerTHOﬁ




TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM paboThI

OCYITECTBISICTCS B IIpEAeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHSA 10 TUCIUIUIHHE Ha MPAKTHICCKHX,
71a00PATOPHBIX 3aHATHAX.




