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1. HEJIX OCBOEHUSA

1.1 | Lenp n3yyeHus yueOHOH AUCIUIUIMHBI — IPHOOpETEHNE 00YJaIOIMMICS HABBIKOB pacueTa, MOAETHPOBAHNS U aHAJII3a
IMEKTPUIECKUX CXEM U3MEPHUTENBHOM, HH(OPMAIIMOHHOHN U PeoOpa30BaTEIbHON TEXHUKH C IOMOIIBIO CPEJCTB
IIEPCOHAIBHOIO KOMIIBIOTEDPA.

1.2 | 3aauy AUCUMIIMHBL: U3YYeHUE MOJIEIIei KOMIIOHEHTOB 3JIEKTPOHHOM anmaparypsl 1 IaTYUKOB HEAICKTPUUECKHX
BEJINYUH, H3y9CHHE ITPOTPAMMHBIX CPEJICTB, MPEAHA3HAYCHHBIX I aBTOMAaTH3UPOBAHHOTO MIPOEKTHPOBAHHUS YCTPOHCTB
JMEKTPOHUKH, U3yIEHHE OCHOBHBIX PEKMMOB KOMITBIOTEPHOTO aHAIN3a MCKTPUIECKUX CXEM N3MEPHUTEIBHOM,
“HGOPMALIMOHHOW U TpeoOpa3oBaTeIbHON TEXHUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

biok OII: b1.B.JIB.03

. BaHMSA K NPeIBAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpebdoBa eIBa e 0l MOATOTOBKE 00yYaI0IIeroc

2.1.1 [TpoeKTHBII MOAX0/] B TEXHUKE

2.1.2 | DnexTpuyecKre MalluHbI

2.1.3 | Teopus saeKTponpuBOIa

2.1.4 |Ludposas u aHaIoroBast MEKTPOHUKA

2.1.5 | CunoBas 31eKTPOHHUKA

2.1.6 | YueOHas npakTuKa

2.1.7 |IIpou3sBOACTBEHHAs IIPAKTUKA

2.1.8 | Dnexrpuueckue U AMEKTPOHHBIE ANNAPATHI

2.1.9 | DneMeHTHI CHCTEM aBTOMATUKH

2.2 Jucuuniunbl (MOAYJI4) U NPAKTHKH, 1J151 KOTOPBIX 0CBOEHUE JAHHOM JMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylounee:

2.2.1 |IoaroToBka K ImpoIeaype 3alIUTH U 3aIUTa BBITYCKHONW KBaTH()UKAIMOHHON paboTHI

2.2.2  |IIpeanuiuioMHas IpakTHKa

2.2.3 | IIpoMblINIICHHBIE CETH

2.2.4 |IIporpaMMHOe oOecrieueHUE KOHTPOJUICPOB

2.2.5 ABTOMaTI/ISI/IpOBaHHHﬁ QJICKTPONPHUBOA TUITOBBIX MPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.6 | ABTOMaTU3MPOBAHHBIN JEKTPOIPUBO/I B TEXHOJIOTHUSAX

2.2.7 | ABromaru3anus TEXHOJIOTHYECKUX MPOIECCOB

2.2.8 | ABTOMaTH3aUUs METALTYPrHUECKOTr0 MPOU3BOICTBA

3. PE3YJIBTATBI OBYUYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

IIK-2: Cnoco0eH NpoeKTHPOBATH CUCTEMBbI J1eKTPONPHUBO/AA U ABTOMATH3MPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCI0/1b30BaHHeM HH(POBLIX TEXHOJIOIHIi

3HaThb:

[1K-2-31 ocHOBHBIE 3TaIbI PEIIeHNs 3a/1a4d IPOSKTUPOBAHMS C UCIIOIH30BaHHEM HH()OPMAITMOHHBIX TEXHOJIOTHI

T1K-2-32 dhopmbl ipecTaBaeHNs U IOPSAIOK 33aHUSI MOJIENEH aKTUBHBIX U MTACCUBHBIX KOMIIOHEHTOB

MK-3: CnocodeH IKCILIYyaTHPOBATH YJIEKTPOMeXaHHYeCKHe CHCTeMbI H AaBTOMATH3HPOBAHHBIE CHCTEMbI YIPABJICHHS
3J1eKTPONIPHBO/IOB

3HaTh:

[TK-3-31 ocHOBHBIC XapaKTEPUCTHUKU M 00JIACTH MPUMEHEHUS MTPOTPAMMHBIX TAKETOB

ITIK-2: Cnoco0eH NpoeKTHPOBATH CUCTEMBbI 3J1eKTPONPUBOAA U ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIEHHS C
HCNO/Ib30BaHUEM HH(POBLIX TEXHOJIOIHIA

Ymers:

ITK-2-Y'1 paboTaTh B cHCTEME aBTOMATH3HPOBAHHOTO ITPOCKTHPOBAHHUS

[IK-2-Y2 3agaBaTh mapaMeTpsl KOMIIOHEHTOB IIPH MOJICTUPOBAHUH, COTIOCTABIISAS UX CO CIIPABOYHBIMU JAHHBIMH

IK-3: Cnoco6eH IKCILIYyaTHPOBATH YJIEKTPOMeXaHHYeCKHe CHCTEMbI H aBTOMATH3HPOBAHHBIE CHCTEMbI YIPAaBJICHHS
3J1eKTPONIPHBO/IOB

YMmerhb:

TIK-3-Y1 npoBoAnTh aHATH3 HICKTPUUCCKUX CXEM BO BPEMEHHOM M YaCTOTHOM 00JacTsIX




IIK-2: Cnocoben MPOEKTHUPOBATH CUCTEMBI 3JICKTPOINIPUBOAA U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJICHUA C

HCIIOJb30BAHUEM IIHq)pOBLIX TEeXHOJIOTui

Baanern:

TIK-2-B1 0CHOBHBIMY IIOHATUAMU CUCTEM aBTOMATU3HMPOBAHHOIO IPOEKTUPOBAHUS

[1K-2-B2 HaBblKkaMy aHaJIM3a AIEKTPOHHBIX CXEM

IIK-3: CniocodeH 3KCNIyaTHPOBATH YJIEKTPOMEXaHUYeCKHe CUCTeMbl H ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIECHUS

3JIEKTPONPHBOIOB

Baanern:

I1K-3-B1 HaBbIkaMy IPOEKTUPOBAHUS II€YATHBIX ILJIAT

4. CTPYKTYPA U COJEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BU]I 3aHATHS/ / Kypc HHINKATOPbI H 3L sieMble
KOMIIeTeHI Ui pecypchbl padoThI
Pazgen 1. OcHoBHBIC
cenenus o CAITP
1.1 OcHogHble nousitust CAITP. 7 14 TIK-2-31 IIK-2- JI1.1J12.1 KM1 P1
Cocras u ctpykrypa CAIIP. 32 [IK-2-VY1 21
OCHOBHBIE OIIpEIeIeHUs TIK-2-Y2 TIK-2
rporecca NpOEKTUPOBAHUS. -B1 I[1K-2-B2
Craauu ¥ 3Tarbl T1K-3-31 IIK-3-
npoektupoBanus. Llenu u V1 IIK-3-B1
3anaun CAIIP. [Togxonsr k
MPOEKTUPOBAHHIO HA OCHOBE
KOMITBIOTEPHBIX TEXHOJIOTHH.
Mopgenuposanue B CAITP.
Knaccuduxarus
CAD\CAM\CAE-cucrem.
OO6nactu npUMeHEeHHs
COBpPEMEHHBIX
CAD\CAM\CAE-cucrem.
OO0wume ceeneHus 00
unterpaunu CAD- u CAE-
cucrem. CAD-
OpPUEHTUPOBAHbIN MOIXO/.
CAE-opueHTHpOBaHbIH
noxxoa. CAD\CAE-
OpPUEHTUPOBaHbBIN
nonxon. /Jlex/
1.2 Nzyuenne nporpamm 7 14 [TK-2-31 TIK-2- J.1 KM1 P1
ANSYS,COSMOSWorks, 32 T[IK-2-V1 21
MATLAB wu np. /Tlp/ [K-2-Y2 [IK-2
-B1 I1K-2-B2
ITK-3-31 TIK-3-
V1 IK-3-B1
1.3 MoenupoBaHue 3JI€eMEHTOB 7 20 TIK-2-31 IK-2- JI1.1J12.2 KM1,K P1
MHUKPOCXEMHOMN TeXHUKH. 32 [IK-2-VY1 21 M2
IMoBenenveckue monenu. /Cp/ [K-2-Y2 [IK-2
-B1 IIK-2-B2
TIK-3-31 IIK-3-
V1 IIK-3-B1

Paznen 2. TexHosiornu
NMPOEKTUPOBAHUS
3J1eKTPOHHBIX
KOMIIOHEHTOB




2.1

Texuomornn PDM u CALS. 7 20 TIK-2-31 IIK-2- JI1.1 KM1 P1
Cucremsl Mathematica, 32 [IK-2-V1 JI1.2J12.2

Maple, Mathcad, MATLAB. TIK-2-VY2 [IK-2 JI2.3

CucTeMbl HHXEHEPHOTO -B1 IIK-2-B2 21

aHallu3a 1 PacyeToB. TIK-3-31 TIK-3-

OCHOBHBIC METOJIBI V1 IIK-3-Bl

WH)XEHEPHBIX PAcUeTOB.
MeTo1 KOHEUHBIX JIEMEHTOB.
CATIP 31eKTpu4ecKux 1
ANIEKTPOHHBIX YCTPOUCTB.
CATIP npoekTHpoBaHUSL
ANEKTPUUCCKHUX CXEM U
yeprexeid. CAIIP
MPOSKTUPOBAHUS TIEYATHBIX
wiat. CAIIP TemnoBoro
ananuza. CAIIP

TEXHOJIOTHUYECKOI
MOJITOTOBKH MPOU3BOJICTBA
AIIEKTPOHHBIX

ycrpoiicTs. /JIex/

2.2 CATIP snekTpu4eckux u 7 20 [TK-2-31 T1K-2- JIT.1J12.2 KM1 P1
3JIEKTPOHHBIX YCTPOUCTB. 32 [IK-2-VY1 J12.3
CAIIP npoekTupoBaHus [IK-2-Y2 [IK-2 21
NIEKTPUUECKUX CXEM U -B1 I1K-2-B2
uyeprexeid. CAITP [TK-3-31 I1K-3-

MIPOEKTUPOBAHMS TIEYATHBIX V1I1IK-3-Bl
wiat. /IIp/

2.3 Pazpaborka snekTpruueckux 7 52 [TK-2-31 TIK-2- JI1.1J12.2 KM1,K P1
CXEM, TOIOJIOTHYECKHX 32 TIK-2-Y1 J2.3 M2
geprexeid. Cozganue MK-2-Y2 [IK-2 €
TBEPIAOTENBHBIX MOJEIEH. -B1 IIK-2-B2
CpaBHuTENbHAS [TK-3-31 T1K-3-
xapaxrepuctuka CAE- V1I1IK-3-B1
MaKEeTOB
(ANSYS,COSMOSWorks,

MATLAB u np.) /Cp/
Pazgen 3. Iloaroroeka k
KOHTPOJIbHBIM
MepONpUSATHSAM U
BbINOJHSEMbIM padoTam

3.1 O0beM yacoB 7 4 [TK-2-31 I1K-2- JI1.1
CaMOCTOSITENTFHON paboTHI Ha 32 TIK-2-V1 JI1.2J12.1
noArotoBky kK KM /Cp/ [IK-2-Y2 [IK-2 J12.2 J12.3

-B1 I1K-2-B2 21
TIK-3-31 TIK-3-
V1 IK-3-B1

32 O06beM yacoB 7 9 TIK-2-31 TIK-2- J1.1 P1
CaMOCTOSITEIILHOM paboThI Ha 32 [IK-2-VY1 JI1.2J12.1
noaroToBky k BP /Cp/ [IK-2-V2 [1K-2 JI2.2 J12.3

-B1 IIK-2-B2 21

ITK-3-31 TIK-3-
V1 IIK-3-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KouTpoJibHbIe MeponpusaTHs (KOHTPO/IbHast padoTa, TecT, KOJUIOKBUYM, 9K3aMEH H T.II), BOIIPOCHI /15
CaMOCTOSITeIbHOM MOATOTOBKHU
Kon KontponpsHoe rilﬁ){o};ef;e;\me B
KM - I P OIPOCHI AJIs1 MOATOTOBKU
KOMITCTCHITU I




KM1 Ok3ameH IK-2-31;I1K-3- Bompocs! k 3x3ameHy

31;I1K-2-32 1) Ocnognble ionstus CATIP.
2) Cocras u crpykrypa CAIIP.
3) OCHOBHBIE OIpeIeNICHUs IPOIecca MPOSKTHPOBAHHUS.
4) Craauu ¥ dTarnbl NPOEKTUPOBAHUSL.
5) Henu u 3anaun CAIIP.
6) IMomxomp! K MPOEKTHPOBAHMIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTHH.
7) MonemupoBanue B CAIIP.
8) Kiaccuduxanus CAD\CAM\CAE-cuctem.
9) O6nactu npumenenus cospemenHsIx CAD\CAM\CAE-
CHUCTEM.
10) Oo6mue cenenust 06 unterpanu CAD- u CAE-cuctewm.
11) CAD-opueHTHpOBaHbIN IOAXOM.
12) CAE-opueHTHpOBaHbIH MOAX0.
13) CAD\CAE-opueHTHpOBaHbIi MOAXO/.
14) Texnonoruu PDM u CALS.
15) Cucrembl Mathematica, Maple, Mathcad, MATLAB.
16) CucTeMbl HHXEHEPHOTO aHaJIN3a U PacueToB.
17) OCHOBHBIE METO/Ibl HHXEHEPHBIX PACUETOB.
18) Meron koHeuHbIX neMeHToB. CAIIP snexkrpuueckux u
JJIEKTPOHHBIX YCTPOUCTB.
19) CAITIP npoeKTHpOBaHHs IEKTPUYECKUX CXEM U YEPTEIKEN.
20) CAIIP npoektupoBaHus N€4YaTHBIX ILIAT.
21) CAIIP TennoBoro ananusa.
22) CAIIP TexHONOTM4ecKO! MOArOTOBKU MPOU3BOCTBA
3JIEKTPOHHBIX YCTPOUCTB.
KM2 Jloxnazasl o [TK-2-31;I1K-2- ITpuMephl TeMBI TOKIIAIOB ITO CAMOCTOSATENLHON padoTe:
CaMOCTOSITETFHOM 32;11K-3-31
pabote 1) MonenupoBaHue 371EMEHTOB MUKPOCXEMHOM TEXHUKU

2) [ToBeneHveckue MoieH

3) Pa3paboTka MEKTPUIECKUX CXEM, TOTIOJIOTHUECKHX YSPTEeIKEH
4) CoznaHue TBEpAOTENBHBIX MOJIENEi

5) CpaBuutenbHas xapaktepuctiuka CAE-nakeToB
(ANSYS,COSMOSWorks, MATLAB u nap.)

5.2. Ilepeuens padoT, BbinoIHseMbIX 110 AucuuiuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

IIposepsiemble
Kon HasBanue
WHIUKATOPBI Copeprxanue paboTbI
paboTsI paboTsI N
KOMITETEHIINH
P1 Kypcosas pabora MK-2-Y 1;IIK-2- Tema xypcoBoit paboTs!"[IpoekTrpoBaHNE HEKTPOHHOTO OyIoKa'.

V2;IIK-2-B1;IIK-2- | Pacuetnas yactb PI'P Bkmrouaet B cebst pa3paboOTKy CleIyIOIUX
B2;IIK-3-Y1;IIK-3- | pa3nmenos.

Bl 1) Omrcanue 3MeKTPOHHOTO OJI0Ka

2) Pa3paboTka CTpyKTypHOI cXxeMbI OJ10Ka

3) MonenupoBaHue paboThI TEKTPOHHOTO OJIOKa

Texymuii KOHTPoJb 3a BbinonHenus PI'P ocymectisiercst
IperogaBaTesieM IIyTeM IIPOBEPKH Pa3AeNoB B COOTBETCTBUH C IIIAHOM
BBIMOJTHEHUSI.

5.3. OueHo4HbIe MATEPHAJIBI, HCTIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

KOMHLIOTepHO@ TECTUPOBAHHUE 110 pa3aciiaM JUCHUIITIUHBI

Kax pacimmdpossiBaercs abopesnatypa CAIIP?
CHCTEMa aBTOMaTH3UPOBAHUS IIPOEKTOPOB
CHCTEMBI aBTOMATH3HPOBAHHOTO IPOCKTHPOBAHUS
CHCTEMa aBTOMaTHIECKOTO IIOCTPOCHHE penbeda
CHCTEMa aBTOMATHYECKOTO IPOSKTUPOBAHUS

CAIIP sTo

aBTOMATH3MPOBAaHHAS CUCTEMA YIPABJICHUS TPOU3BOJICTBOM

ABTOMATH3MPOBAHHASI CHCTEMA YIIPABICHUSI IPEAIPUSITHCM

aBTOMAaTH3MPOBAaHHAs CHCTEMA YIPABJICHHUS TEXHOJOTHYECKAM 000PYI0BaHHEM
OpraHU3aIMOHHO-TEXHUYECKas CHCTEMA, B3aMMOCBSI3aHHAS C TIOIPa3/ICNICHASIMU MPOSKTHON OpraHU3aIliH

Ha sTane TeXHOJIOTUYECKO# MOATOTOBKH MPOU3BOJICTBA PELIAIOTCS CICIYIOLINE 3a0a9r
WHKCHEpHBIC PacueThl U poekTrpoBanne 3D moxernei
MPOEKTUPOBAHHS TEXHOIOTHIECKUX MPOIIECCOB MPOSKTUPOBAHUS YITPABIISIFOIINX POTPaMM H TEXHOJIOTUIECKOW OCHACTKU




npoektupoBanus 3D Moaenei u uepTexeit n3aenus
KOHCTPYUPOBAHHMS H3JIEIHIA U pa3paboTKa YIPaBISIOMINX IIPOrpaMM

Cawmas nomyssipHast B mupe CATIP?
FreeCad

ArchiCad

AutoCad

IndorCad

Uro Takoe mpoeKTHpoBaHUE?

9TO MPOLIECC CO3AaHMsI OIMCAHMSI, HEOOXOMMOTO ISl IOCTPOEHUS B 33JJaHHBIX YCIIOBHSX €IIe He CYIIECTBYIOMIET0 00bhEeKTa
9TO TOTOBBII MaTepHal, KOTOPbI HEOOXOIUM I IOCTPOEHUS B 3aJaHHBIX YCIOBHSIX €lle He CYLIECTBYIOLIEro 00beKTa
COBOKYITHOCTb MPOEKTHBIX TOKYMEHTOB B COOTBETCTBUH C YCTAHOBJIEHHBIM IIEPEYHEM, B KOTOPOM MPECTABIIEH PE3yJIbTaT
MIPOEKTUPOBAHUS

MPOLIECC OMUCAHUS ONPEAETEHHOTO 00bEKTa

Kakne rpadnueckne mpuMHUTHBEI HCHONB3YIOTCS B AutoCAD?

TOYKa, OTPE30K, OKPYKHOCTb, AyTa, TEKCT, ITOIMIHHUSL

TOYKA, HOJIMIIMHUS, IIOJIUTOH, OKPYXHOCTb

TOYKA, JIMHUSL, JIOMaHas JINHUSL, TIOJIMTOH, HOJIMIIMHUSA, OKPY>KHOCTb, {yTa, TEKCT
Kpusas besse, Oera-crunaitn

J131st 4ero ciry>KHT IPUKIIaJHOE IIPOrpaMMHOe obecrieueHue?
IUTAHUPOBAHUS M OpraHU3alMK BBIYUCIUTENBHOrO Ipouecca B OBM
peann3anmys aaropuTMOB YIIPABICHUS 00BEKTOM

TUIAHUPOBAHUS U OPTaHU3ALUH aITOPHTMOB YIPaBICHUS 00BEKTOM

ToknecTBeHHAs AEKOMITO3UIINS ITO ONEPAIHs, B PE3yIbTaTe KOTOPOH. ..
nro0ast ccTeMa MPEeBPaIaeTcs B caMmy ceost

CpeICTBAa ICKOMITIO3UIIUH TOK/IECTBEHHBI

CHCTEMa TOXK/IECTBCHHA

Pacunenennas cucrema — 3710. ..

cucTema, JJis KOTOPOH CYIIECTBYIOT CPECTBA MPOTrPAMMUPOBAHUS
cUCTeMa, pa3/ieJIeHHAas Ha TIOJCUCTEMBbI

cucTema, /Ui KOTOPOH CYIECTBYIOT CPEACTBA IEKOMIIO3ULIUU

Yro moHMMaeTcs O IPOrpaMMHEIM oOecTiedeHIeM?

COOTBETCTBYIOIINM 00pa30M OpraHU30BaHHBIN HAOOP MPOTpaMM M JaHHBIX
Habop crenuanbHbIX Iporpamm st padotsr CAIIP

Habop CHEHUaIBHBIX IPOrPaMM JUIsi MOJEIUPOBAHUS

ITapamienbHas KOPPEKLUS CUCTEMBI YIIPABJICHUS I103BOJISAET. . .
o0ecneynTh BBEAECHUE UHTErPaIoB U MPOU3BOAHBIX OT CUTHAJIOB OHIMOKH
OCYILECTBUTh UHTETPAIbHbIE 3aKOHBI PErYIHPOBAHMUS

cxoppektupoBath AUX cucremst

Moy apHOCTB CTPYKTYPBI COCTOHT

B TIOCTPOCHUH MOAYJIEH 110 HepapXuu

Ha MPUHLUIIE BI0XEHHOCTH C BEPTHKAJIBHBIM yIIPaBICHHEM

B pa30MEeHUH IPOTPAMMHOTO MacCHBa Ha MOZYJIH IO (DYHKIMOHAIEHOMY IIPH3HAKY

UTo NOHKMMAIOT MOJT CUHTE30M CTPYKTYpel ACY?

IpoLecC UCCIIeI0BaHNS, ONPeAeIOIMil MecTO 3P (HEKTUBHOrO MEMEHTa, KaK B (PH3UIECKOM, TaK U TEXHUIECKOM CMBICIIE
nporiecc nepebopa BapHaHTOB IIOCTPOSHHUSI B3aMMOCBSI3€H 3IEMEHTOB 110 3aJJaHHbIM KpuTepusiM 1 sddekruBHocTH ACY B 11€710M
IpoIece pean3aliy MPOIeAyp M MPOTPaMMHBIX KOMIIEKCOB s paboTel ACY

PeS’yJ’ILTaTLI HUMUTAIITUOHHOI'O MOJACIIUPOBAHMA. . .

HOCAT CJ'Iy‘-IafIHBIfI XapakTep, OTpaXaroT JIMIIb CJ'Iy‘-IaﬁHHG COUCTaHHUA HeﬁCTBy}OIHHX Q)aKTOpOB, CKJIaAbIBAIOIINUXCA B IIPOLCCCE
MOJCIUPOBAHUA

ABJIAKOTCA HCTOYHBIMUA U Tpe6y10T TIIATCIIBHOI'O aHaJIn3a

ABJIAKOTCA UCTOYHUKOM I/IH(bOpMaI_II/II/I JJIsL TIOCTPOCHUS pEaJIbHOI'O o0beKTa

CtpyKTypHOE OApa3AeIeHIE CUCTEM OCYIIECTBIISETCS. . .
O TIpaBUIIaM MOJIETHPOBAHUS

TIO TIpaBHIIaM pa30UeHUS

IO TIPaBHIJIaM KJIaCCH(PUKAIINU




Kakumu MOTyT OBITH CpEICTBA JEKOMIIO3UIIH?
MMHTALMOHHBIMU

MaTepHaIbHBIMHA U a0CTPAKTHBIMU

peanbHBIMH U HepeaTbHbIMU

Kak eme mHor1a Ha36IBalOT HMUTAITHOHHOE MOI[eJ'IPIpOBaHI/IG?
METOAOM PCAJIBHOTO MOACIINPOBAHUA

METOAOM MAIIUHHOTO SKCIEPUMCEHTA

METOAOM CTATUCTUYCCKOI'0 MOJACIIMPOBAHUA

UeMy npu IPOSKTUPOBAHIH CHCTEM YIPABICHUS yaesieTcs O0IbIIoe BHUMAHIE?
COIIPSIKEHUIO YyBCTBUTEIIBHOIO 3JIEMEHTA CUCTEMBI C €€ BBIYUCIUTENBHBIMU CPEACTBAMU
OBICTPOACHCTBUIO U HAJJEKHOCTH

MaccorabapuTHBIM OKa3aTeNIsIM W MOITHOCTH

3a cyer yero JocTuraercs nogooue GU3nIecKoro peaybHoro SBICHUS U MOAEIn?
3a CYET COOTBETCTBHUS (PU3NUECKOTO PEabHOTO SIBICHHUS U MOJICTIH

3a CUeT PaBeHCTBA 3HAYEHUH KpUTEPHEB OXO00OHOCTH

3a CYET PaBEHCTBA SKCIIEPUMEHTAIBHBIX JaHHBIX C TEOPETUYECKUMH MOTO0OHBIMH

Ji1st wero mpou3BOANTCS KOPPEKIMSI CUCTEMBI yIIpaBiIeHUA?

JUTs oOecrieueHusl 3aJaHHbIX TMoKa3aTesel KauecTBa Mpolecca ypaBleHHs
JUIS yBEJMYECHHUSI IPOU3BOAUTEIILHOCTH CUCTEMBI

JUTSL YTIPABICHUST 0OBEKTOM TI0 ONIPEACTICHHOMY 3aKOHY

UYro ocymiecTBiIseTCs Ha 3Tare UHTEPIPeTalliy Pe3yIbTaToB?
HPOLECC MIMUTALNH C HOJIy4eHHEM HEOOXOJUMBIX JJaHHBIX
MIPAaKTUYECKOE IPUMEHEHUE MOJEIH U PE3YIbTaTOB MOJECIUPOBAHUS
[OCTPOECHUE BBIBOJOB 110 JaHHBIM, [IOJyYEHHBIM IIyTEM UMHUTALUL

W3 4ero cocTouT nporpaMMHOE 00ECIIEUEHNE CUCTEM YIIPABICHNUS?
U3 CHCTEMHOTO ¥ IPUKJIAJHOTO MIPOrPaMMHOTO 00eCIeUCHHS

U3 CUCTEMHOTO U MH()OPMAIIMOHHOTO ITPOrPaMMHOT0 00ecieueH s
U3 MaTeMaTHYeCKOTO U MPHUKIATHOTO IPOrpaMMHOTO 0OecieHeHNs

Ha yem ocHOBaHO TpoIeypHOE IPOTPaMMUPOBAHUE?

Ha NPUMEHEHUH YHUBEPCAIbHBIX MOTyIel

Ha IPUMEHEHUH YHUPHUITMPOBAHHBIX MIPOLIETYP

Ha MPUMEHEHUH YHU(DUITMPOBAHHBIX CIIOKHBIX IPOTPaMM, KOTOPbIe 0OBEUHSAIOTCS 110 HePapXUIECKOMY NTPHHIIHILY

Yro nonumarot noj crpykrypoid ACY?

OPTaHN30BAaHHYIO COBOKYITHOCTH €€ 3JIEMEHTOB

COBOKYITHOCTB MPOLIEAYP NPOTPAMMHBIX KOMIUIEKCOB /sl peanuzanuu ACY

B3aMMOCBSI3b, OTIPEICISIONIYI0 MECTO 3JIEMEHTA, KaK B (PU3UYECKOM, TaK i B TEXHUYECKOM CMBICIIC

Uro ocyiecTBisieTcs Ha 3Tare MoAr0OTOBKU JaHHbBIX ?

ONMCaHue MOJEH Ha SI3bIKE, TPUEMIIEMOM JIJIsl HCToIb3yeMoit DBM

omnpeeNieHHe TPAHUI] XapaKTEePUCTUK CHCTEMBbI, OTpaHHUYCHHI U U3MEPUTENeH mokaszareneil 3 heKTUBHOCTH
MIPOMCXOJUT OTOOP JAHHBIX, HEOOXOIUMBIX ISl TIOCTPOSHHSI MOJISITH, U TIPEICTABICHUN MX B COOTBETCTBYIOMIEH opme

Ecnu Hen3meHsiemast 4acTb CUCTEMBI COIEPKHUT cl1abo JieMIupoBaHHbBIE UM KOHCEPBATUBHBIE 3BEHBSI, TO MOTYT OBITH
HCIIOJIb30BaHbl KOPPEKTUPYIOLINE YCTPOHCTBA, CO3/IAI0IIHE. ..

OTpHIATENBHBINA (ha30BBIil CABUT O€3 M3MEHEHHS aMIUTUTYAHOH XapaKTepHUCTUKH

U3MEHEHUE aMIUIUTYAHON XapaKTepPUCTUKI

omepexeHue 1o ¢ase

J17is1 4ero ciayXHUT CHCTEMHOE pOorpaMMHOe obecrieueHue?

JUTSL peaM3aliii AITOPUTMOB OPraHU3alliK BRIYKCIIUTENBHOTO Mpoiiecca B 9BM
JJI TUTAHUPOBAHUS U OpraHrU3alilui BbIYHUCIIUTCIBHOIO IIPOIecca B OBM

JUISL peau3aliiy aJlTOPUTMOB YIIPABICHHUS 00BEKTOM

ITpu MaTeMaTHYECKOM MOJACIUPOBAHIH B Ka4eCTBE 00BEKTa MOJICITHPOBAHUS BBICTYIAIOT. . .
rpaduKH EepEeXoHOTO TPOIIECcCa, OMUCHIBAIOIINE OOBEKT MO YPAaBHEHUSIM

WCXOJIHBIE YPaBHEHHS, TIPEICTABISIONINE MATEMATHIECKYIO MOJIENb O0bEKTa

MPOLIECCHI, MPOTEKAOIINE B MATEMATHYECKONW MOJICITH

Uro ocyIiecTBIAETCA HA dTalle SKCIIEPUMEHTUPOBaHUE?
MOCTPOEHUE BBIBOJIOB 110 JAHHBIM, OIyYCHHBIM ITyTEM HMUTAIIH




IPAaKTUYECKOE IPUMEHEHHUE MOJEIH U PE3YIbTaTOB MOJAECIUPOBAHUS
HpoLEecC UIMUTAIMHK C MOTy4YEeHUEM HEOOXOJUMBIX JaHHBIX

IIpu npoeKTHPOBAaHUK CHCTEM YIPABICHHS PEIIAroNiee 3HAYCHHE HMEET. ..
MaccorabapuTHbIE OKa3aTeNn U MOIIHOCTh

PAaIMOHAIBHBII BBIOOP YyBCTBUTENBHBIX JJIEMEHTOB MIIM IaTIMKOB 3TUX CUCTEM
PE3yJIbTaT MATEMAaTHIECKOTO MOJICITUPOBAHHS 3THX CHCTEM

Yro Takoe knaccupukanus?

pa30ueHne HEKOTOPOil COBOKYITHOCTH 00BEKTa Ha KIIACChl 110 HanboJiee CyIeCTBEHHBIM PU3HAKAM
pa3bueHre 00bEKTOB Ha KIIACCHI

JIeIEHHE aBTOMATHYECKUX CUCTEM Ha KIIACChI

Yro Takoe GpuU3HIECKOE MOAETHPOBAHHE?

METO/1 KCTIEPUMEHTAIBHOTO U3y4YeHHs pa3IMYHbIX (PU3NUECKHUX SBJICHUH, OCHOBAHHBIN HAa MaTEMaTHYECKUX MOJEIISIX
METO/1 3KCIICPUMEHTAIBHOTO H3y4YEHHs Pa3IMYHBIX (PU3NUECKHUX SBICHUH, OCHOBAHHBIN Ha UX (PU3MYECKOM I1O100UH
METO]] MATEMAaTHIECKOTO M3YUYCHHS Pa3INIHBIX (DI3HUCCKIUX SIBJICHUH, OCHOBAaHHBIM Ha MX MaTEeMaTHYECKOM OO0

JIuarBUCTHYECKOE 0OECTIedeHHE ITO

ACOBOKYITHOCTb TEXHUUYECKUX CPEJCTB, UCIONB3YEMBIX B aBTOMATH3MPOBAHHOTO TPOEKTHPOBAHUU

pOOJIEMHO-OPUEHTHPOBAHHEIE SI3BIKH, IIPEJHA3HAUCHHBIC IS OTIMCAHUS IIPOIIETyp aBTOMATH3NPOBAHHOTO IIPOSKTUPOBAHUS
KOMIUIEKC PErIaMeHTHPYIOIIUX JOKyMEHTOB KaCal0TCs OPraHU3aIllMOHHON CTPYKTYPHI oApa3AeNeHnil, sxcuryatupytomux CAITP
Habop TIOKYMEHTOB, periiaMeHTUPYIOIHX dKciutyaranuio CATIP

CHukeHue ce0eCTOMMOCTH POEKTUPOBAHUS 00ECTICUNBACTCS 32 CUET

CHeHATN3UPOBaHHBIC Pad0OYUE MECTa

napayieIbHOrO MPOSKTUPOBAHUS, CO3IaHHS BUPTYaTbHBIX KOHCTPYKTOPCKUX OFOPO

aBTOMATH3AINH MPUHATHUS pellieHnH, HH)OPMAIIMOHHON TOICPKKU PHHATHS pUIICHHS, aBTOMATHU3aIlUN O0(POPMIICHHUS
JIOKYMEHTOB

BapHaHTHOE MPOCKTUPOBAHKE M ONITUMH3AIIMS, YHUDHKAINS TPOCSKTHBIX PEIICHUI

Ha xaxoli craguu NIpoeKTUPOBAHUS pacCMaTpUBarOTCs aHanoruunsle CAIIP
a. IPeANpPOEKTHOTO 00CIeA0BAHUS

b. TeXHHYECKOTO 3a1aHNSA

+ C. TEXHUYECKOTO IIPEJIOKEHUS

d. ackmu3HOTO MpOeKTa

[Ipencrasienne xapakTepusyercs

I[eJI€y CTPEMIICHHOCTBIO, IEIOCTHOCTh 1 WICHHMOCTBIO, HEPAPXUIHUCTHIO, MHOTOACTIEKTHOCTBIO U Pa3BUTHEM
pasJieneHneM CUCTEMBI Ha YacTH U MOCIEAYIONIMM UX pa3JebHbIM HCCIIe0BAHHEM

OITHCaHUEM CHCTEMBI, BBIITOJHEHHOE B KAKOM-TO aCIIEKTE

COBOKYITHOCTBIO YCTOHYMBEIX CBA3EH MEKTY AIEMEHTaMH CHCTEMBI

I'pynna npusnakos kadectBa CAIIP kak o0bekTa SKCITyaTaluu

YYUTHIBAIOT Ka4eCTBO BBHIITOJIHEHHUS OT/ICIBHON (DYHKIIMOHAIBHOM 3a1aun

XapaKTepu3yeT ee MPUCIOCOOICHHOCTh K H3MCHEHHAM

XapakTepu3yeT COCOOHOCTH CUCTEMBI K OJTHOBPEMEHHOMY BBITIOJHEHHUIO BCETO MHOKECTBA (DYHKIIMOHAIBHBIX 33124
otpaxaer coiictBa CAIIP ¢ mo3unuii pa3iIMYHBIX COCTABISIONIMX OOIIEro MPOIecca IKCILTyaTalluH

I'pynna npusnakoB kadecTBa CAIIP xax 00beKTa 3KCILTyaTaI[lH

XapakTepu3yeT ee MPUCHOCOOIEHHOCTb K U3MEHEHUAM

otpaxaer coiictBa CAIIP ¢ mo3unuii pa3IMIHBIX COCTABISIONIMX OOIIETO MPOIIecca IKCILTyaTalluH

XapaKTepu3yeT CIIOCOOHOCTH CHCTEMBI K OJHOBPEMEHHOMY BBIIIOJTHEHHIO BCETO MHOXKECTBA (DYHKITHOHAIBHBIX 3314
YUUTBIBAIOT Ka4ECTBO BBIMOTHEHHUS OTJEIbHON (hYHKIIMOHAIBHOI 3a1a4un

Kakumu napamerpamu onepupyeT IpOEKTUPOBILUK B IIPOLECCE IPOESKTUPOBAHUS
BBIXOJHBIE

BHEILHHUE

BHYTpEHHHE

TEXHOJIOTHUECKHE

CAD cucremsl pemaroT 3a1auu
KOHCTPYKTOPCKOTO MPOSKTUPOBAHHS
TEXHOJIOTHYECKOTO MPOEKTUPOBAHHUS
yIpaBJIeHHs WHKCHEPHBIMU TaHHBIMH
WH)XEHEPHBIX PAcYeTOB

Ha craguu paGouero npoexTa npoBOJIUTCS




W3TOTOBJIEHUE, HallaIKa ¥ HCIIBITAHNE HeCepUIHBIX KoMoHeHTOB CATIP

cozznaercs noapoOHas padbovast foxymenrauus no CAIIP B nenoM u 1o ee MM "CUCTEM M KOMIIOHCHTOB
pa3pabaTbIBaloTCsS OKOHYATeNbHBIE penteHus 1o co3nannio CAIIP, koTopsle COrmacoBBIBAIOTCS M YTBEP)KIAIOTCS
ocymiectsisiercs crada CAIP B mpOMBIIITIEHHYI0 SKCILTyaTaIuio

B kakux AaHHBIX HEreoMeTpHuHOTrO Xapakrepa TpedyroT CAE cuctemsl

B ONHCAHUU CBOMCTB Ka)KIOW OBEPXHOCTH JETAIN

B TaONUIaX JaHHBIX HHCTPYMEHTOB U MPUCIIOCOOICHUI

B TaOHIIaX pa3MepPOB HOPMAIM30BAHHBIX JETaICH U COOPOUHBIX STUHHUII, BKIIOIal0ubl BO3MOXHOCTb CO3/IaHHsI COOCTBEHHBIX
OMOTMOTEK 3ITEMEHTOB KOHCTPYKIIHH

B TaOnuIax GU3NKO-MEXaHMYECKUX CBOMCTB MAaTEPUAIOB

Ha kakoii ctamuu IpOeKTHPOBAaHUS pa3padaThIBAIOTCS MPHIOKEHHUS TS PelIeHUs (QyHKIIHOHAIBHBIX U TEXHOJIOTHYESCKHX 3824
CAIIP u opopmieHne Beelt TOKyMEHTAIH

BBOJ] B 3KCILTYaTAaIHIO

CO3/1aHNE HECTAaHIaPTHBIX KOMIIOHEHTOB

TEXHHYIECKOTO ITPOCKTA

pabodero mpoekTa

Kakue craguu BEIOJHSIOTCS HA 9Tale HAyYHO-HUCCIIE0BATEIbCKUX PadoT
UCTIBITAHUSA U BBOJ B ICHCTBUE

SCKU3HBII U TEXHUYECKUI IPOEKTHI

HpPeANpPOEKTHBIX UCCIEN0BAHUI U TEXHUYECKOTO 3aJaHUs

cTazuy pabovero nMpoeKkTa, U3rOTOBICHHE, HalaaKa

Kommnexcusie CAITP

OpPUCHTUPOBAHBI HA MPHIIOKEHHUS, TJIe OCHOBHOW MPOIIEAY PO MPOSKTHUPOBAHHUSI SBIISICTCSI KOHCTPYHUPOBAHHS

COCTOSIT U3 COBOKYITHOCTH Pa3IHYHbBIX ITOICHCTEM

OPHEHTUPOBAHHBIC HA TPHIOKEHHS, B KOTOPBIX MPH CPABHUTEIBHO HECIIOKHBIX MATEMATHYCCKUX pacueTax mepepadaTsiBaeTcs
0O0MIBIION 00BEM JAHHBIX

3TO ABTOHOMHO HCITOJIb3YEMbIE IIPOTPAMMHO-METOAMIECKHE KOMILIEKCHI

[oBbIIeHNE KauecTBa TPOSKTUPOBAHUS 00ECIEYNBACTCS 3a CUET

napaJulelIbHOr0 MPOEKTUPOBAHUSI, CO3AaHHs BUPTYaIbHBIX KOHCTPYKTOPCKUX OIOPO

ABTOMATH3ALINH IPUHATHS PEIIeHN , MH)OPMAIIOHHON ITOIIEPKKH IPUHATHS PEIICHNS, aBTOMAaTH3AINH 0()OPMIICHHS
JIOKYMEHTOB

CrlenManu3upoBaHHble paboune Mecta

BapHaHTHOE IIPOSKTHPOBAHMUE M ONTHMHU3ANNS, YHU(PHUKAIS IPOSKTHBIX PEIICHUIT

Cl10KHbIE TEXHUYECKUE CUCTEMBI XapaKTEePU3yroTCs CIACAYIONIMMHA KadyeCTBaMU

COBOKYITHOCTbH YCTOﬁqHBLIX CBsI3EH MCXKAY 2JIEMCHTAMH CUCTCMbI

PpasaciaC€Hrue CUCTEMBI Ha YaCTH U TTOCICAYIOMNM UX Pa3ACIbHBIM UCCIICTOBAHUEM

HeJICYCTPEMIICHHOCTBIO, EJIOCTHOCTD U YWICHUMOCTD, UCPAPXUIHUCTIO, 0araToacreKTUBHOCTh K PpasBUTHEM
OIIMCAaHUEC CUCTCMBI, BBIIIOJTHCHHOC B KAKOM-TO aCIICKTC

I'pynma npu3HakoB Ka4ecTBA BBIIOJIHEHUS OCHOBHBIX QyHKunii CAIIP

otpaxkaet cBoricTBa CAIIP ¢ mo3uuuii pa3nMyHbIX COCTABISIOMIMX OOLIET0 Mpoliecca IKCIUTyaTalul

XapaKTepU3yeT e MPHUCIOCOOICHHOCTh K N3MEHEHUSIM

XapaKTepu3yeT CITOCOOHOCTH CUCTEMBI K OTHOBPEMEHHOMY BBITIOJTHEHUIO BCETO MHOKECTBA (DYHKITMOHAIBHBIX 3314
+ d. yYUTHIBAIOT Ka4e€CTBO BBIMOIHEHUS OTACNIBbHON (DYHKIMOHATBHON 3aauu

Ha craanuu TeXHU4ECKOro MPOEKTa BBIIOIHACTCS

U3rOTOBJICHUE, HAIaIKa U UCIIBITAHUE HECEpUIHBIX KOMIIOHEHTOB CATIIP

coznaercs noApoOHast paboyast k qokymeHTauuu no CAIIP B 11e70M 1 1o ee moJCHCTEM U KOMIIOHEHTOB
ocymecTsisercs caada CAIIP B mpoMBIIITIEHHYIO SKCIITyaTalHIo

pa3pabaTbIBaloTCS OKOHYATeNbHBIE penteHus 1o co3nannio CAIIP, koTopsle COrTacoBEIBAIOTCS M yTBEP)KIAIOTCS

Kakast u3 yka3aHHBIX CUCTEM MpeiHa3HaueHa JJisl YIIPaBICHUS HHKEHEPHBIMU TaHHBIMU
Beprtukans

Komnac-menemxep

Cosmos

SolidWorks

B kakux JaHHBIX HET€OMETPUYIHOTO Xapakrepa TpedyroT CAIIP cuctemsl

B TaOJIMIIaX pa3MEpOB HOPMAJIM30BAaHHBIX JieTallel 1 COOPOYHBIX €ANHUILL, BKIIOYAsi BO3SMOXHOCTB CO3/IaHMsI COOCTBEHHBIX
OMOIMOTEK ITEMEHTOB KOHCTPYKIIHH

B Ta0OnuIax GU3NKO-MEXaHMYECKUX CBOMCTB MAaTEPUAIIOB

B TabJIHILaX JaHHBIX HHCTPYMEHTOB U MIPUCIIOCOOIEHUH




B ONMCAHUU CBOMCTB Ka)KI0N IOBEPXHOCTH JETAIU

ITpu ynpapieHNH HHKXEHEPHBIMU JTaHHBIMH

pacdeTs! Ha IPOYHOCTh

npoektupoBanus 3D moaeneit u uepTexeit nzaenus

HNPOEKTHPOBAHUS TEXHOJIIOTHYECKHUX MPOILIECCOB U YIPABISAIOUIMX TPOrpaMM
yIpaBIeHUS JOKYMEHTO000pOTOM

CBOWCTBO CJI0KHOM CHCTEMBI I1eJICYCTPEMICHHOCTh ONPEACIsIeT

pa3INIHbIC TPYIIIHI CBOHCTB CHCTEMBI

[ENOCTHOCTh 00pa30BaHusl, COCTOAMIAS U3 CBSI3aHHBIX MEXIY cO00i HIEeMEHTOB

LeJH, U KOTOPO# Co3/aeTcst cucTeMa

CIOCOOHOCTh U3MEHSATh CBOU (DYHKIIUH, CTPYKTYPY, BHYTPEHHHE PO — MPOIECCH HAa MPOTSIKEHUU BCETO KU3HCHHOTO IMKIIa

Kaxkoii u3 npencTaBieHHBIX BAPHAHTOB HE SBISETCS Pa3HOBUIHOCTHIO CHCTEMHOTO MTOAX0/a K MPOSKTUPOBAHHUS
CTPYKTYPHBIN TIOAXOT

TEXHOJIOTHYECKHN TTOIXOI

00BEKTHO-OPHUEHTHPOBAHHBIN TTOAXO]]

6JI0YHO-HepapXUIEeCKUi MOAX0M

B uem cyTh npunnuna passutus npu cozganuu CAIIP

obecrieunBaeT COBMECTHOE (PyHKIMOHIPOBaHUe cocTaBHBIX dacTeil CAIIP u coxpaHAeT OTKPBITYIO CHCTEMY B LIEJIOM
00ecIIeurBacT LEIOCTHOCTh CUCTEMbI M HEPAPXUYHOCTh IIPOSKTUPOBAHUS OT/ICIBHBIX €JIEMEHTOB M BCETro 00bEKTa IIPOSKTUPOBAHUS
OPHEHTHPYET Ha MPEUMYIIECTBEHHOE CO3/[aHUE M UCITOIH30BAaHNE THITOBBIX M YHU(DHITPOBaHHEIX dieMeHTOB CATIP

obecreunBacT IOIOJIHEHUE, COBEPIIIEHCTBOBAaHNE M OOHOBIICHNE cocTaBHBIX dyactei CATIP

Kakue npuMHUTHBBI OTHOCSTCS K IPOCTHIM?

MOJIAJIAHYS, MYJIbTAIAHAS, MyJIBTUTEKCT, pa3Mep, BBIHOCKA, TOMYCK, ITPUXOBKA
TOYKa, OTPE30K, KPYT (OKPYKHOCTH), yTa, MPsMast, JIyd, JUTUIIC, CIUIAH, TeKCT.
PHUCYHKH, TpaduTH, rpaduka

nojoca, purypa

Kakuie mprMUTHBBI OTHOCSATCS K CJIOXKHBIM?

TOJIAHASA, MyJbTHINHHS, MyJIBTUTEKCT, pa3Mep, BBIHOCKA, JIOMYCK, IITPUXOBKA H T.JI.
TOYKa, OTPE30K, KPYT (OKPY>KHOCTB), Ayra, MpsiMast, JIyd, JUIMIC, CIUIaiH, TeKCT
pucyHku, rpaduru, rpaduka

nojioca, purypa

Kakue npuMUTHBBI OTHOCSTCS K peIKUM?

TOYKa, OTPE30K, KPYT (OKPYKHOCTB), Iyra, MpsMasi, JIyd, dIUIUIIC, CILUIAiH, TeKCT
HONUINHNSA, MyJIbTUINHNSA, MyJIbTUTEKCT, pa3Mep, BBIHOCKA, JIOMYCK, ITPUXOBKA H T.JI.
pucyHKH, TpaduTH, rpaduka

nonoca, gurypa

Yro takoe MynbTUIMHUA?

9TO CIIOKHBIN MPUMUTHB, COCTOSAIINNA U3 OJHOTO MIIH HECKOJILKUX CBSI3aHHBIX MEXKAY COOO0# MPSIMOJIMHEHHBIX U AYTOBBIX CETMEHTOB
9TO 00BEKT, COCTOALINNA U3 y4Ka JIOMaHbIX, NapajuIebHBIX APYT IPYTy JTUHUH.

KOJIMYECTBO JIMHUN, BXOASIINX B MYJIbTUIIMHHIO, COCTABIIACT OT 2 10 16

9T0 OECKOHEUHBIE B 00€ CTOPOHBI JINHUH

9TO MHO>KECTBO COCIMHEHHBIX OJIOC

I'pynmns! Touek 310?

3TO HMEHOBAaHHBIE HAOOPHI TOUEK, KOTOPEIE MOJKHO BEIOMPATh P PEAAKTHPOBAHUH U BCTaBKE, a TAKXKe P (POPMUPOBAHUN
MOBEPXHOCTEH 10 TOYKaM IPH MOJIEIMPOBAHNH pelibeda

3TO HE MIMEHOBAaHHbIE TOYKHU, KOTOPBIE MOJKHO BBIOUPATh NPU PEAAKTUPOBAHNH U BCTaBKE, a TAKXKe Ipu (GOPMUPOBaHUU
TIOBEPXHOCTEH 110 TOYKaM IIPH MOJICITPOBAHAH pebeda

9TO TOYKH, KOTOpPBIE HEJb3s BEIOMPATh IPH PEAAKTUPOBAHUH U BCTaBKe, a TAakke MPHU (OPMUPOBAHUU ITOBEPXHOCTEH 110 TOUKAM IIPH
MOJICITUPOBAaHHUN penbeda

3T0 00BEKT, CHOPMHUPOBAHHEII U3 TOUEK

Yro Takoe 3maumc?

9TO NPUMHTHB, SBJISIOIIMHCS YaCThIO OKPYXKHOCTH

3TO CJIOKHBIA IPIMHUTHB, COCTOSIINHA U3 OHOTO WIIH HECKOJIBKUX CBA3aHHBIX MEXKITY COOOI CerMEHTOB

9TO FE€OMETPHIECKOE MECTO TOUEK, CYMMa PAaCCTOSHHM 10 KOTOPBIX OT ABYX (PHKCHPOBAaHHBIX TOUYeK ((pOKyCOB) IOCTOSIHHA
9TO CKaTasi OKPYKHOCTb

Yro Takoe criianu?
9TO JIMHUSL, KOTOpasi MPOXOAUT Yepe3 3aJaHHbIe TOUKU U MOKET yIOBIETBOPATH YCJIOBHSIM KacaHUsl B HAYaJIbHON, KOHEYHOH UM




00erx TOYKax

9TO CIIOYKHBIN MPUMHUTHB, COCTOSIIMN U3 OHOTO MJIH HECKOJIBKUX CBA3aHHBIX MEKIY CO0O0it CErMEeHTOB
3TO OOBEKT, COCTOSIINI U3 ITyYKa JIOMAHBIX, MAPaJLICIBHBIX APYT IPYTy JTHHUH

3TO CJIOXHBINH IPUMHUTHUB, COCTOSIIUIN U3 MHOXECTBA IIJIaBHBIX JIMHUHI

Ha kakoii minargopme paboraer Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD

Kaxkue pactpossie popmaTsl nognepxkubaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, ®opmarts daiinos BIL/BIP/BSQ

YT0 Ha3bIBAIOT aBTOMATH3UPOBAHHBIM [POSKTHPOBAHHEM?

IpOLIECC TPOSKTUPOBAHMS OCYILECTBILSIETCS YETOBEKOM

HPOCKTUPOBAHHKE, ITPY KOTOPOM MPOUCXOAUT B3aUMOACHCTBHE YETIOBEKA M 9BM.

HPOEKTHPOBAHKE, IPH KOTOPOM BCE MPeoOpa3oBaHms ONUCaHNil 00beKTa U JITOPUTMA ero QyHKIIMOHHUPOBAHHS OCYILIECTBIISETCS
6e3 yqacTus uenoBeka

-IIPOSKTHPOBaHHUE, IPU KOTOPOM BCe IIPe0Opa30BaHUs ONMCAaHMIT 00bEKTa U aNropuT™a ero GyHKLIMOHUPOBAHUS OCYIIECTBISCTCS
JMCTaHIIUOHHO

UYro Takoe CTPyKTypHas TUHUSA?

JIMHHUSA, KOTOPas UCIONb3YETCA AJIs 3alaHusl TOYEK TPACChI

JIMHUS TPUAHTYJIIIUN

JIMHUS, KOTOpasl UCIONb3YEeTCA KaK pa3felsiolas 3JeMEHThl IOBEPXHOCTH
JIMHUS PaBHBIX BBICOT

Uro Takoe ycnoBHas OTMETKa?

OTMETKA TOUKU HaJ ypoBHeM banrtuiickoro mops
a0bcouIoTHAs BBICOTA TOUKH

TIPON3BOJIbHAS OTMETKA 0a30BOH TOUKH
CYLIECTBYIOLIAsl OTMETKA TOUKU

Yro Takoe oceBast JUHUA?

JIMHUS, HAaIlpaBJIeHHAs BIIOJb OCH X
6a3oBast IPOJIONIbHAS JIUHHS TPACCHI
MOTIEPEYHAs JIMHUSI TPACCHI

JIMHUS, HAaIlpaBJICHHAs BIIOJb OCH Y

5.4. MeToauKa OLleHKH OCBOCHMSA AMCHUILIMHBI (Moay.Jis, npakTtuku. HUP)

Kpurepuu onieHuBaHus OTBETa Ha SK3aMCHE

O1eHKa «OTIUYHOY» BBICTABISETCS, KOTJAa 00yYaIOIUiicsa 1eMOHCTPUPYET CHCTEMHBIE TEOPETHUCCKUE 3HAHNUS, BIaeeT
TEPMHUHOJIOTHEH, JIeTIaeT apryMEHTHPOBaHHbIE BBEIBOJIbI M 0000IICHNS, IIPUBOANT IIPUMEPBI, TOKA3bIBAET CBOOOAHOE BIIa/ICHUE
MOHOJIOTHYECKOH PEUbI0 U CIIOCOOHOCTE OBICTPO PEarnpoBaTh HA YTOUHSIONIHE BOIIPOCH.

O1eHKa «XOPOIII0» BBICTABIIACTCS, KOT/IA 00yJarONIHIACS JEMOHCTPUPYET IPOYHBIC TEOPETUUCCKHE 3HAHUS, BIAJCET
TEepMHUHOJIOTHEN, JIeTaeT apryMEeHTUPOBAaHHbIE BEIBOABI U 0000IEHNs, IPUBOAUT IPUMEPBI, HO IIPH 3TOM JIENIaeT HECYIIECTBEHHbIE
ommMOKH, KOTOpBbIe OBICTPO UCIPABISIET CAMOCTOSATENBHO WM IIPH HE3HAYUTENbHOW KOPPEKIUH TIPEIO1aBaTENIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BBICTABISIETCA, KOTAAa O0YYAIOIIMICS HErTyOOKHe TEOPETHUECKNE 3HAHMS, ITPOSIBIIIET C1ab0
chopMHUpPOBaHHbIE HABBIKU aHAJIM3A SBICHUI U MIPOIIECCOB, HEJOCTATOYHOE YMEHHE J1e/IaTh apTyMCHTHPOBAHHBIE BEIBOJBI 1
HPUBOJUTH HPHMEPBI, TIOKa3bIBAET HE JIOCTATOYHO CBOOOHOE BJIaICHUE TEPMHUHOJIOTUEH, JIOTHYHOCTBIO U MOCIICJOBATEIbHOCTBIO
W3JI0KEeHUS, AeNaeT OMNOKN, KOTOPBIE MOXKET HCIIPABUTH TOIBKO MPH KOPPEKIIUHU TIPENOAaBaTENeM.

Or1eHKa «HEYAOBIETBOPUTEIHHOY» BBICTABISCTCS, KOTJA 00YYAIOIIUICS IEMOHCTPUPYET HE3HAHHUE TCOPETUIECKUX OCHOB TIPEeMETa,
HE yMEeT JeJ1aTh apryMEHTUPOBAHHbIEC BBIBOJBI U IIPUBOJUTH IIPUMEDBI, HE BJIAZCET TEPMUHOJIOTUEN, IIPOSBISET OTCYTCTBHUE
JIOTHYHOCTH U TI0CIIEI0BATENILHOCTBIO M3JI0KEHHS, JIENAET OMMOKN, KOTOPBIC HE MOXKET UCIIPAaBUTh Aa)Ke IPH KOPPEKINH
TPENoIaBaTENEM.

IIpoxoxeHre KOHTPOJIbHOIO MEPOIPUATHSA IO CAaYe 3a4€Ta C OLIEHKOM CUUTAETCS BBINOJHEHHBIM YCIEIIHO, €CIU IIPU €T0
OLICHUBAHHUU I10JIy4€HA OLICHKA HE HUXKE «YJOBJIETBOPUTEIILHOY.

6. YHEBHO-METOAUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHasl JuTEpaTypa

ABTOpBI, COCTaBUTEIH 3arynaBue Bubnmoteka W3narenscTBo, ron




ABTOpBI, COCTaBUTENH 3arnaBue bubaunorexa W3naTenbcTBO, roj

JI1.1 |Hopenkos M.IL OCHOBBI aBTOMAaTH3HPOBaHHOTO Mocxksa: MI'TY um.
MPOEKTUPOBAHUS H.3.baymana, 2002

JI1.2 | JleBuukuit A.A. [IpoextupoBanue Kpacnosipck : Cubupckuit
MuKpocucTeM. [IporpamMmHBIe (benepanabHBIN YHHBEPCHTET,
cpenctBa obecneuenust CAIIP: 2010

yuebHoe nocobue

6.1.2. JlonosiHuTEIbHAS INTEPATYPa

ABTOpBI, COCTaBUTENIU 3ariaBue Bubnmoteka W3narenscTBo, ros
JI2.1 | 1.B. KpricoBa, M.H. [ OcnoBel CAIIP OMCKHIi rocy1apCTBEHHBII
Onusern, T.M. TEXHUYECKUIl yHUBEPCUTET. —
Msicoenosa, [.C. Owmck : U3matensctBo OMITY,
Kopuarun 2017
JI2.2 | Kucens H.H. OCHOBBI KOMIIBIOTEPHOTO Taranpor : U3garenscTBo
npoektupoBanus POC CAIIP IOxHoro denepansHoro
CBY yHuBepcureta, 2016
JI2.3 | T'aBpunos C.B. Mertoap! aHaM3a JTOTHYECKUX Mockga : PUL] "Texunocdepa",
koppensauuii aiss CAIIP 2011
udpossrx KMOIT CBUC
6.2. Ilepedenn pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAIIMOHHOI ceTn «AHTepHeT»
31 |LMS H® HUTY MUCHUC https://Ims.misis.ru/

6.3 IlepeyeHb NporpaMMHOro odecneyeHust

1.1 [MATLAB & Simulink

1.2 [Micro-Cap 12

113 Kommac 3D V24

1.4 |SimInTech

6.4. IlepeuyeHb HH(POPMAIMOHHBIX CHIPABOYHBIX CHCTEM U MPodecCHOHATBHBIX 023 TaHHBIX

n.1 |http://window.edu.ru/window/catalog - ennHOe OKHO AOCTyIa K 00pa3oBaTeIbHBIM pecypcam

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn. Hasuauenune Bug OcHarienne
139 VYuebnass nabGopatopust (koMmmbroTepHsiil [ [Ip I mr. - Dxpan Lumien Eco Picture 200x200
KJIacC) Kabuner KypCOBOTO u cM;
JUILIIOMHOTO IPOEKTUPOBAHHUS, 1 mT. - Beb xamepa Logitech;
CaMOCTOATENBHON PabOThI 00yJaIOIIUXCS 1 . - [Ipoextop EPSON EB E-10;

1 wr. - Cucremusiii 6110k NORBELI5;
1 wt. - Monurop LCD Acer;

12 . - KommetoTtep B cOope;

1 wr. - KommyraTtop D-Link 16mopr;
12 . - KoMnbroTepHBIiA CTOI;

7 wr. - Cton 1ab0paTOpHBIIi;

12 mrt. - Kpecio xoMIbI0TepHOE;

12 wt. - PynioHHBIC IITOPHI;

1 mT. - CIuT cucTeMa;

8 mrT. - Crym;

1 wr. - Jlocka yueHHYecKasl.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCSL

B npouecce n3ydyeHus IUCLMILIMHBI BBIICISIIOT 1BA BUAA CAMOCTOSTEIBLHOI PaOOThI: ayJUTOPHAS M BHEAYAUTOPHAs. AyIUTOpHAS
CaMOCTOsITeTbHAS Pad0Ta MO TUCIUIUIMHE BHITOTHSICTCS HAa YIEOHBIX 3aHATHSX IT0]] pPyKOBOJICTBOM IIperoaBaTeisl. BHeayauTopHas
CaMOCTOsITeNIbHAS PadoTa - TUTaHupyeMast yaeOHast paboTa 00yJaroIuMcst, BBITOTHIEMast BO BHEAY IMTOPHOE BPEMSI 110 3a/IaHUIO U
[PU METOIMYECKOM PYKOBOJICTBE IPENoIaBatesisi, HO 0e3 ero HermocpeACTBEeHHOro yyacTus. CaMmocTosTenpHas pabora, e
IpeIyCMOTPEHHAsI IPOrpaMMOi Y4eOHOH TUCIUILIHHBL, PACKPBIBAIOIICH U KOHKPETH3UPYIOIIEH ee colepkaHue, OCYIISCTBILICTCS
O6y‘{aIOH_II/IMC$I HWHUIOHUATUBHO, C LCJIBIO pCain3allnn COOCTBEHHBIX y‘{e6HLIX 1 HAYYHBIX UHTCPCCOB. I[J'ISI Ooiee 3(1)(1)CKTI/IBHOFO
BBIIIOJTHEHUS CAMOCTOSITEILHOMN pa60T1>1 10 JUCHUIITIMHE MPEnogaBaTe/ib pEKOMCHAYET UCTOUYHUKU T paGOTI)I, XapaKTepu3yer
HaunboJiee paMOHAIBHYIO METOAUKY CaMOCTOATENLHON paboThl, JEMOHCTPUPYET PaHee BHIIOJIHEHHbIE 00yYaroIuMucs paboTh U T.
1. Buzbr 3amanuii U1 BHEAyIUTOPHON CaMOCTOSTEIIFHOM paboTHI, MX COollep)KaHHe U XapaKTep MOTYT HMETh BAPHATHBHBIN 1
nuddepeHIIMpOBaHHEIN XapaKTep, YIUTHIBATh HHINBHIyaIbHbIE 0COOEHHOCTH o0yd4aromerocs. CamocTosTensHas paboTa MOXKeT
OCYILECTBIATHCSA MHANBUAYAIBHO WU TPYyNIaMH CTYJEHTOB online U Ha 3aHATHUSAX B 3aBUCUMOCTH OT IIeJIH, 00beMa, KOHKPETHOM
TEMaTHKU CaMOCTOSTEIIFHOM PabOThI, YPOBHS CIIOKHOCTH. KOHTPOIIb pe3ynbTaTOB BHEAYAUTOPHOI CaMOCTOATEIIBHON pabOThI
OCYIIECTBIIACTCA B IPEACIaX BpEMCHH, OTBECACHHOI'O Ha 00s13aTeNbHBIE y‘Ie6HI)Ie 3aHATHSA IO AUCHUIUIMHEC Ha IIPAKTUYCCKHUX,




| 71a00PaTOPHBIX 3aHIATUSIX.
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