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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.03

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpousBojACTBEHHAs IPAKTHKA MO HOIYYCHHIO IPO(ECCHOHATBHBIX YMEHHUI U ONBITa TPO()ECCHOHABHOI AeATeIBHOCTH

2.1.2 | CunoBas 31EKTpOHHKA

2.1.3 | Teopusi 371€KTPONPHUBOIA

2.1.4 |LudpoBas n aHaioroBas dMEKTPOHUKA

2.1.5 |Pemenue npukiagHbIX 3a1a4 ¢ ucrnonb3oBanneM MATLAB

2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.1.7 | DOnexTpUUecKre MaIIHHEI

2.1.8 | DinemMeHTHI CHCTEM aBTOMATHKH

2.1.9 | YueOHas mpakTHKa IO MOITYYECHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHHUI

2.1.10 |IIpoekTHBIN OIXO/ B TEXHUKE

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPbIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeallecTByOIee:

2.2.1 | ABromaTru3anusi METaJUIypruiecKoro npou3BOICTBa

2.2.2 | ABromaTHu3amus TEXHOJIOTHYECKIX MPOIECCOB

2.2.3 | ABToMaTH3upOBaHHBIN ANEKTPONPUBOJI B TEXHOIOTHIX

224 ABTOMaTPBPIpOBaHHBIﬁ QJICKTPOIIPUBO/ TUIIOBBIX IMPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.5 |IoaroroBka K MpoIleaype 3aIUThl U 3alIHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.6 |IIpenaumniaomMHas MpaKkTHKa

2.2.7 |IIporpamMMHOe oOecrieueHre KOHTPOJIIEPOB

2.2.8  |I[IpoMbllITIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUT

ITIK-3: Cnioco0eH 3KCIIyaTUPOBATD 31eKTPOMeXaHHYeCKHe CUCTeMbl M ABTOMATH3MPOBAaHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

3HaThb:

ITK-3-31 ocHOBHEIE XapaKTEPUCTHKH U 00JIACTH MIPUMEHEHHUS ITPOTPAMMHEBIX ITAKETOB

IK-2: Cnocobden MPOEKTUPOBATH CUCTEMbI JJICKTPONMPUBO/JIAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUA C
HCII0JIb30BAHUEM lll/lq)pOB])IX TEeXHOJIOTHii

3HaTh:

[IK-2-32 ¢opmsl mpeacTaBICHAS U TOPAIOK 3aJaHNs MOJIeNIe aKTUBHBIX M ITACCHBHBIX KOMIIOHCHTOB

I1K-2-31 ocHOBHEBIE dTaIbI peuIeHus 3a1a4 MPOCKTUPOBAHUSA € NUCITIOJIb30BAHUEM I/IH(i)OpMaL[I/IOHHLIX TEXHOJIOTUM

IIK-3: Cnioco6eH IKCIIIYyaTHPOBATH JIEKTPOMeXaHUYeCKHEe CUCTEMbI H AaBTOMATU3HPOBAHHbIE CHCTEMbI YIIPABJIEHUS
JJIEKTPONPHBOIOB

Ymerb:

ITK-3-Y1 npoBOIUTE aHAIN3 MEKTPHUESCKAX CXEM BO BPEMEHHOM M YaCTOTHOH 00TacTsIX

ITIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO0/Ib30BaHHeM HU(POBLIX TEXHOJIOTHIH

Ymernb:

TIK-2-Y2 3agaBaTh napaMeTpbl KOMIOHEHTOB IIPH MOJAEIUPOBAHUH, COIIOCTABIISAL UX CO CIIPAaBOUYHBIMU JaHHBIMU




[IK-2-¥1 paboTaTs B CHCTEMEe aBTOMaTU3UPOBAHHOTO MIPOEKTUPOBAHUS

IK-3: Cnioco6eH IKCILTYyaTHPOBATH YIEKTPOMEXaHMYeCKIe CHCTEMbl H ABTOMATH3NPOBAHHBIE CHCTEMbI YIPABJICHHS
1eKTPONPHBO/IOB

Baagernb:

TTIK-3-B1 HaBbIKaMy IPOEKTUPOBAHUS NIEUYATHBIX TUIAT

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JJIEKTPONPHUBOAA H ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABJIEHHS C
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHIH

Baanernb:

[TIK-2-B1 0CHOBHBIMU MOHATUSMHU CUCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS

TIK-2-B2 HaBbIKaMu aHanK3a IEKTPOHHBIX CXEM

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoTsI
Pasnea 1. OcHoBHBIE
cegenusi o CAITP
1.1 OcHoBHble noHsTHsE CAIIP. 7 14 I1K-3-31 [IK-3- JI1.1J12.1 KMI P1
Cocras u crpykrypa CAIIP. V1IIK-3-Bl €)!
OCHOBHBIE OIIPEICIICHUS [IK-2-31 IIK-2-
rpoliecca MPOSKTUPOBAHUS. 32 [IK-2-V1
Craznuu 1 3Tansl TIK-2-Y2 I1K-2
npoekTuposanus. Lenu u -B1 IIK-2-B2
3amaun CAIIP. IToaxons! k
IIPOEKTUPOBAHUIO Ha OCHOBE
KOMITBIOTEPHBIX TEXHOJIOTHH.
MonenupoBanue B CAIIP.
Knaccudukanus
CAD\CAM\CAE-cucrem.
Ob6nacTu IpIMEHEHHS
COBPEMEHHBIX
CAD\CAM\CAE-cucrem.
OO6mue cBenenus 00
unrerparuu CAD- u CAE-
cucreM. CAD-
OPUCHTUPOBAHBIH MOIXO].
CAE-opueHTUpOBaHbIi
noaxon. CAD\CAE-
OpPUEHTHPOBAHBIN
noaxon. /Jlex/
1.2 Nzydenune mporpamMm 7 14 | [IK-3-31 [IK-3- J1.1 KMI1 P1
ANSYS,COSMOSWorks, V1 I1IK-3-Bl 21
MATLAB u np. /TIp/ [1K-2-31 [IK-2-
32 TIK-2-V1
[K-2-Y2 TIK-2
-B1 [IK-2-B2
1.3 MojenpoBaHUe IEMEHTOB 7 50 T1K-3-31 I1K-3- JI1.1J12.2 KM1,K P1
MUKPOCXEMHOH TEXHUKHU. V1IIK-3-Bl €] M2
IMosenenueckue moxemu. /Cp/ TIK-2-31 IIK-2-
32 TIK-2-V1
[IK-2-Y2 TIK-2
-B1 IIK-2-B2
Pa3gen 2. TexnoJsioruu
NMPOEKTUPOBAHMS
3J1eKTPOHHBIX
KOMTIOHEHTOB




2.1 Texnonorun PDM u CALS. 7 20 TIK-3-31 TIK-3- J.1 KM1 P1
Cucremsl Mathematica, V1IIK-3-B1 JI1.2J12.2
Maple, Mathcad, MATLAB. ITK-2-31 TK-2- J12.3
Cucremsl HHXXEHEPHOTO 32 [IK-2-V1 €|
aHallu3a 1 pacyeToB. [K-2-Y2 TIK-2
OCHOBHBIE METO/IBI -B1 IIK-2-B2
WH)XEHEPHBIX PACcUETOB.

Metoa KOHEUYHBIX
anemenToB. CAITP
AIEKTPUICCKUX U
9JIEKTPOHHBIX YCTPOUCTB.
CAIIP npoeKkTupoBaHUs
NEKTPUYECKUX CXEM U
yeprexeit. CAIIP
MIPOEKTHPOBAHUS TIEYATHBIX
miar. CAIIP rernoBoro
ananmmza. CAITP
TEXHOJIOTUYECKON
MOJrOTOBKH IPOU3BOJCTBA
NEKTPOHHBIX

ycTpocTB. /JIex/

2.2 CAIIP >neKTpHYecKuX u 7 20 | OK-3-31 TIK-3- | JI1.1J12.2 KMI1 P1
AIIEKTPOHHBIX YCTPOUCTB. V1 IIK-3-B1 3
CAIIP npoexkTupoBaHus [TK-2-31 TIK-2- 21
3NEKTPUYECKUX CXEM U 32 [IK-2-V1
gyeptexeir. CAITP [IK-2-Y2 TIK-2
MIPOEKTUPOBAHMS MTEYATHBIX -B1 IIK-2-B2
miar. /TIp/

2.3 Pa3paboTka anmeKkTpuIecKux 7 62 ITK-3-31 TIK-3- JI1.1J12.2 KMI1,K Pl
CX€M, TOMOJIOTUYECKUX V1IIK-3-B1 JI2.3 M2
yeptexeil. Co3nanue T1IK-2-31 I1K-2- 21
TBEPAOTEIBHBIX MOJCIIEH. 32 [IK-2-V1
CpaBHuTeNbHAS [IK-2-Y2 TIK-2
xapakrepuctika CAE- -B1 IIK-2-B2
MIaKEeTOB
(ANSYS,COSMOSWorks,

MATLAB u np.) /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusTHs (KOHTPOJIbHANA PadoTa, TECT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KontponrsHoe l'f})loief;eoMHe B
KM P — It pBI OTIPOCHI JUTSI TIOJATOTOBKA

KOMIIETEHIIAHN




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

YI;IIK-3-B1;ITIK-2- | 1) Ocuosuele noHstus CAIIP.

31;11K-2-32;11K-2- 2) CocraB u ctpykrypa CAIIP.

VL;IIK-2-Y2;IIK-2- | 3) OCHOBHEBIE OIPEIENICHHUS IIPOIecca MPOCKTUPOBAHUSL.
B1;I1K-2-B2 4) Craguu ¥ dTarbl TPOEKTUPOBAHUSL.

5) Henu u 3amaun CAIIP.

6) Ioaxoas! K IPOESKTUPOBAHMIO HA OCHOBE KOMITBIOTEPHBIX
TEXHOJIOTHU.

7) Mopenupoanue B CAIIP.

8) Knaccugpukarmms CAD\CAM\CAE-cuctem.

9) Ob6nactu npumenenus coBpeMeHHbIXx CAD\CAM\CAE-
CHUCTEM.

10) Oo6mue ceenenus 06 unrerpanun CAD- u CAE-cuctewm.
11) CAD-0pUeHTHPOBAHBIH IOIXOM.

12) CAE-opueHTHpOBaHbIi MOAXO].

13) CAD\CAE-0pHeHTHPOBAHbBIH MMOAXO0/.

14) Texnonorun 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
3JIEKTPOHHBIX YCTPOMUCTB.

KM2 Joxmaner mo [TK-3-31;I1K-3- ITpuMepsl TeMBI TOKJIA0B TI0 CAMOCTOSATENLHON padoTe:
CaMOCTOSATEIIEHOU V1;IIK-3-B1;I1K-2-
pabote 31;I1K-2-32;11K-2- 1) MoaenupoBaHue 3IEMEHTOB MUKPOCXEMHON TEXHUKU
YI;IIK-2-B1;ITIK-2- | 2) [ToBeneHueckue Moenu

B2 3) Pa3paboTKa dIEKTPUUECKIX CXEM, TOMOJOTHUECKUX YSPTEKEH
4) Coznanue TBepIOTENBHBIX MOJAEIEH

5) CpaBuutenbHas xapakrepuctuka CAE-makeToB
(ANSYS,COSMOSWorks, MATLAB u np.)

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

IIpoepsiembie
WHAUKATOPBI CopeprxaHue padoThI
KOMITETCHIIUH

Kon Haszpanne
paboTHI paboTsI

P1 PI'P IK-3-31;11K-3- Tema pacuerno-rpaduaeckoro 3aganus "[IpoexrupoBaHue
Y;IIK-3-B1 9NEeKTPOHHOTO O0Ka".

Pacuernas gacts PI'P BKiIOUaeT B ceOst pa3paboTKy CICIYIONIHX
pa3aenos.

1) Omucanue 31eKTPOHHOTO OI0Ka

2) Pa3paboTtka cTpyKTypHOU CXeMbI OJ10Ka

3) MonenupoBaHue pabOTHI ITEKTPOHHOTO OI0Ka

Texymuii koHTpoIb 3a BbionHenus PI'P ocymecteasercs
HperoiaBaTesieM IyTeM POBEPKU Pa3/ieioB B COOTBETCTBUH C INIAHOM
BBITIOJTHCHHSI.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToOB, TECTOB M T.II.)

KOMHL}OTCpHOC TECTUPOBAHUC 10 pas3aciiaM AUCHUIUIMHBI

Kaxk pacumdpossiBaercst abopeBuatypa CAITP?
CHCTEMa aBTOMATH3HPOBAHHS IIPOECKTOPOB
CHCTEMBI aBTOMATH3MPOBAHHOTO IIPOSKTHPOBAHUS
CHCTeMa aBTOMaTHYIECKOT0 IIOCTPOCHHUE penbeda
CHCTEMa aBTOMAaTHYECKOTO NPOSKTUPOBAHUS

CAIIP sto

aBTOMaTI/I3I/IpOBaHHa}I cCUcTreMma yr[paBneHI/m HpOI/ISBO,HCTBOM

aBTOMAaTU3WPOBAaHHAS CUCTEMA YIIPABIICHUS TPEANPUATHEM

aBTOMaTI/ISI/IpOBaHHaH cucrema praBHeHI/IS[ TEXHOJIOTUYCCKUM O60pyIIOBaHI/ICM
OpI‘aHI/IBaHI/IOHHO-TeXHI/I‘IeCKaH CHCTEMA, B3aUMOCBsA3aHHAA C HO,Z[paS,ZIeJ'IeHI/IHMI/I HpOGKTHOfI OpI‘aHI/I3aLlI/II/I

Ha 3rame TexHOIOTHYECKOH ITOATOTOBKYU IIPOU3BOICTBA PELIAIOTCS CIELYIONINE 3a1auH
UH)XEHEPHBIE pacuyeThl U npoekrtupoBanue 3D monenei




MIPOEKTUPOBAHUS TEXHOJIOTMUECKUX MPOLIECCOB MPOEKTUPOBAHUS YIPABISIOUIMX IPOrPaMM U TEXHOJOTUYECKOH OCHACTKU
npoektupoBanus 3D mMojenel u yepTexen n3aenus
KOHCTPYHPOBAHUS H3JICINH U pa3paboTKa YIPABISIOMINX IPOTPAMM

Camas nonynsipaast B mupe CAITP?
FreeCad

ArchiCad

AutoCad

IndorCad

UYro Takoe MpoeKTHpOBaHHE?

9TO MPOLECC CO3AAHMS ONMCAHMS, HEOOXOIMMOTO IS IIOCTPOSHHUS B 3aJaHHBIX YCIOBHSX €lle He CYLIECTBYIOLIEro 00beKTa
3TO OTOBBIH MaTepHa, KOTOPBII HEOOXOANM IJIsl HOCTPOCHHUS B 33/IaHHBIX YCJIOBUSIX €Il HE CYIIECTBYIOIIEr0 00beKTa
COBOKYITHOCTH ITPOEKTHBIX JJOKYMEHTOB B COOTBETCTBHH C YCTAaHOBIICHHBIM IIEPEUHEM, B KOTOPOM NIPEACTABIICH PE3yIbTaT
MPOEKTHPOBAHUS

HPOLECC OMMCAHUS OIPEIETICHHOTO 00bEKTa

Kakne rpaduaeckne MpuUMHTHBEI HCTIONB3YIOTCA B AutoCAD?

TOYKa, OTPE30K, OKPY>KHOCTb, JIyTa, TEKCT, MOJTMINHUS

TOYKA, MOJIMIINHUSL, TTOJIMTOH, OKPYKHOCTb

TOYKa, JINHWSA, JIOMaHas! JIMHU, TIOJINTOH, TTOJIMIIMHNS, OKPYKHOCTB, TyTa, TEKCT
Kpusas besbe, 6era-crmaitn

JI71st 4ero cIyXuT NPUKIATHOE IPOrpaMMHOe obecrieueHne?
IUIAHUPOBAHUS U OPraHU3aluy BBIUUCIUTENBHOIO pouecca B OBM
peanu3anus aaroOpuTMOB YIIPAaBIEHHUS 0OBEKTOM

TUIAHUPOBAHUS U OPraHU3alUH aITOPUTMOB yIPaBICHUS 00BEKTOM

ToxaecTBeHHas AEKOMIO3UIIMSA 3TO OINepanus, B pe3yabTaTe KOTOPOH. ..
nro0asi cucTeMa IpeBpallaeTes B camy ceost

CpPENICTBA IEKOMIIO3UIIMHN TOKAECCTBEHHEI

CHCTeMa TOXXIECTBEHHA

PacuneHeHHas cuctema — 3710. ..

CHCTEeMa, TS KOTOPOH CYIIECTBYIOT CPENICTBA IIPOTPAMMHPOBAHIS
CHCTEeMa, pa3jelieHHas Ha TOACUCTEMbI

CHCTEMa, JUIsl KOTOPOH CYIIECTBYIOT CPEACTBA JEKOMITO3ULIH

Yro moHMMAaeTcs Mo MPOrPaMMHBIM o0ecriedeHIEM?

COOTBETCTBYIOLIMM 00pa3oM OpraHU30BaHHbIH HAOOP NPOrpaMM U AAHHBIX
Habop crenuanbHbIX nporpamm ais pabotst CAITP

Ha0Op CHEUATBHBIX POTPaMM ISt MOIETHPOBAHUS

IMapannensHas KOPPEKILHsl CHCTEMBI YIPABIECHUs MO3BOJISET. ..
o0ecreynTh BBEICHIE HHTETPAJIOB M IPOU3BOIHBIX OT CHTHAJIOB OIITHOKH
OCYILLECTBUTh UHTETPAIbHBIEC 3aKOHBI PETYINPOBaHUS

cKoppekTupoBaTh AUX cucTembl

MonynbHOCTb CTPYKTYPBI COCTOUT

B IIOCTPOEHUU MOJYJIEH 110 HEpapXUU

Ha MPUHLUIIE BJIOXKEHHOCTH C BEPTUKAJIbHBIM YIIPaBICHUEM

B pa30MeHUH MPOTPAMMHOTO MacCHBa Ha MOJIYIH 10 (D)YHKIMOHAIFHOMY HPHU3HAKY

UTo MOHMMAIOT TIOJ] CHHTE30M CTPYKTYpbl ACY?

TPOIIECC MCCIICOBAHNS, ONPEIEIISIONIIA MeCTO 3(P(EKTUBHOTO JIEMEHTA, KaK B (PH3HYCCKOM, TaK U TEXHUYECKOM CMBICTIC
npoiiecc mepedopa BapuaHTOB MOCTPOSHHS B3aUMOCBSI3EH JIEMEHTOB T10 3aIaHHBIM KpuTeprsiM 1 dhdextuBHOCTH ACY B 1IeIomM
IpoLece peaan3aliuy IPoLexyp | IPOTrpaMMHBIX KOMILIEKCOB it paboTel ACY

Pe3ynbTarhl UMUTALMOHHOTO MOJICIUPOBAHMU. . .

HOCSIT CITyJaiHbIA XapaKTep, OTPakaloT JHIIb CIIyJaifHbIe COUeTaHNS ACHCTBYIONHNX (DAKTOPOB, CKJIQABIBAIOIIUXCS B IIpOIecce
MOJIETUPOBaHUS

SIBJISIIOTCS] HETOYHBIMH M TPEOYIOT TIATEIBLHOTO aHAIN3a

SBJISIOTCS] ICTOYHIKOM HH()OPMANNH IS TOCTPOCHUS PEIbHOTO 00BeKTa

CTpyKTypHOE HO/Ipa3IelICHUE CUCTEM OCYLIECTBIISIETCH. . .
TI0 TIPAaBHJIaM MOJICITHPOBAHHS

IO TIpaBHJIaM pa30UeHUs

0 MpaBUJIaM KIacCU(PUKALUU




Kakumu MoryT ObITH CpeJICTBA JIEKOMITO3UITUU?
AMHUTALMOHHBIMHA

MaTepHaIbHBIMH U a0CTPaKTHBIMHU

peaNbHBIME U HepealbHBIMH

Kax CIIC MHOT 1A HAa3bIBAIOT HMUTAIIMOHHOC MOI[eJIPIpOBaHI/Ie?
METOJAO0M PE€AJIbHOT'O MOACIUPOBAHUA

METOAOM MAIIMHHOI'O 3KCIICPHUMCHTA

MCETOAOM CTAaTUCTUYCCKOI'0 MOACINPOBAHUSA

UeMy npu MPOEKTUPOBAHUU CUCTEM YIIPaBIIEHUS yAemseTcs 6oblioe BHUMaHue?
CONPSKEHHUIO YYBCTBUTEJILHOTO 3JIEMEHTA CUCTEMBI C €€ BBIYUCIIUTEILHBIMU CPEICTBAMU
OBICTPOACHCTBHIO U HAISKHOCTH

MaccorabapUTHBIM MTOKa3aTeIsIM M MOITHOCTH

3a c4eT 4ero JOCTHraeTcs ofooue (GU3UMIECKOTO PeabHOTO SIBICHNS X MOJEN?
3a CUET COOTBETCTBUS (PU3HUECKOTO PEaTbHOTO SBICHUS U MOJCIH

3a CYeT PaBEHCTBA 3HAYCHUI KPUTEPHEB M0J0OHOCTH

3a CYET PaBEHCTBA HKCIIEPUMEHTAIBHBIX JIaHHBIX C TEOPETHYECKUMU M0J00HBIMU

Jlnst uero npou3BOAUTCS KOPPEKIHS CUCTEMBI YIIPaBICHHs?

JUIst 0OecTIeueHust 3a/IaHHbBIX [TOKa3aTelleld KauecTBa Ipoliecca ynpaBieHHs
JUISl yBEJIMYEHHSI TPOU3BOIUTENBHOCTH CUCTEMBI

JUISL YIIPaBJIEHUS OOBEKTOM IO ONIPEAEICHHOMY 3aKOHY

YTo OCyIIECTBIETCS HA ITaNe HHTEPIPETALUH PE3yIbTaTOB?
MpOIIeCC MIMUTALINH C ITOJyYCHNEM HeOOXOIMMBIX JaHHBIX
IIPaKTUYECKOE IPUMEHEHUE MOJENIHU U PE3yAbTaTOB MOACIUPOBAHUS
[IOCTPOEHKE BBIBOJIOB I10 JIaHHBIM, I10JY4YE€HHBIM IIyTEM UMUTALUU

W3 yero cocTouT mporpaMMHOE 00ecTIeueHne CHCTEM YIIPaBICHIUS?
U3 CUCTEMHOTO U MPHUKIIJHOTO IPOrPaMMHOTO 00eCTIeueHus

U3 CHCTEMHOTO ¥ MH(POPMAILIOHHOTO MPOrPAMMHOT0 00ECIICUeHUS
W3 MaTeMaTHIEeCKOTO M IPHKIIATHOTO MIPOTPAMMHOTO 00eCTIedeHH s

Ha 4yem ocHOBaHO IpolieypHOE TPOrpaMMHUpOBaHue?

Ha NPUMEHEHNUHU YHUBEPCAJIBHBIX MOAYJIEH

Ha MPUMEHEHNH YHH(UIUPOBAHHBIX IPOIEIYP

Ha NIPUMEHEHUH YHU(HUIUPOBAHHBIX CIOXKHBIX IPOTrpaMM, KOTOPbIe 0ObEIUHAIOTCS O HEPAPXUUECKOMY NPUHIIUITY

Uro nonnmaroT nof crpykrypon ACY?

OpPraHU30BaHHYIO COBOKYITHOCTbH €€ DJIEMEHTOB

COBOKYITHOCTbH MPOLIEAYP HPOrpPaMMHBIX KOMIUIEKCOB sl peanu3anuu ACY

B3aUMOCBSI3b, ONPECISIONIYI0O MECTO IEMEHTa, KaK B (PU3NICCKOM, TaK U B TEXHHIECKOM CMBICIIC

UYro ocyiecTBIseTCA Ha ATalle MOATOTOBKHU JaHHBIX?

OIHCAaHUE MOJENH Ha S3bIKE, IPUEMIIEMOM JJIs UCTIOab3yeMoit DBM

oTIpezieIeHHe TPaHUI] XapaKTEePUCTHUK CUCTEMBI, OTpaHWICHHUH 1 M3MepuTelel mokaszarenei 3 peKTHBHOCTH
HIPOUCXOTUT OTOOP TAHHBIX, HEOOXOAUMBIX A HOCTPOSHHS MOJAEINH, U MIPEACTABICHUH UX B COOTBETCTBYIOIIEH (hopme

Ecnm Hem3MeHseMas 4acTh CHCTEMBI COJCPKUT cllabo aeMrdrupoBaHHbIE WM KOHCEPBAaTHBHBIC 3BEHBS, TO MOTYT OBITh
UCII0JIb30BaHbl KOPPEKTUPYIOLINE YCTPOUCTBA, CO3AAIOLINE. ..

OTpHULATENbHBIN (ha30BbIil CABUT 0€3 U3MEHEHHS aMIUTUTYIHON XapaKTePUCTUKH

U3MEHEHUE aMIUIUTYIHON XapaKTEePUCTUKU

OTIepeKeHNE M0 (ase

JIi1st yero ciry»HUT cUCTEMHOE MPOrpaMMHOE oOecriedeHue?

JUTSL pealii3aliy aIrTOPUTMOB OpPTaHU3allii BEIYUCIIUTENBHOTO Tipolecca B OBM
JUTSL TJTAHUPOBAHUS M OpraHU3allii BRIYUCIUTENBHOTO IIponecca B OBM

JUIS peanu3aluy alrOpUTMOB YIIpaBlieHUs 00BEKTOM

ITpn MaTeMaTHIeCKOM MOJICTTHPOBAHHH B KauecTBE 00BEKTa MOJETHPOBAHHUS BBICTYIAIOT. ..
rpauKu IepexoJHOTO MpoLecca, ONUCHIBAIONINE OOBEKT 110 YPABHEHUSIM

HCXO/IHbIE YPaBHEHMS, IPE/ICTABIIAIOIINE MAaTEMaTHIECKYI0 MOJIEb O0OBbEKTa

HPOIECCHI, TPOTEKAIOIINE B MATEMaTHUECKON MOJIEIN

Yto ocyliecTBIIsIeTCS Ha 9TAIle 3KCIIEPUMEHTHPOBaHKE?




TMOCTPOCHHUEC BLIBOAOB IO JAHHBIM, IMOJTYYCHHBIM ITYTEM UMUTALUN
MMPaKTUYCCKOC MPUMCHCHUEC MOJCIIN U PE3YTIbTATOB MOJACIIUPOBAHNA
npouecc UMHUTALUU C ITOJIYUCHUCM HCO6XO)II/IMI)IX JaHHBIX

Ipyu npoeKTHPOBAaHNY CHCTEM YIPABJICHUS PEllIaloliee 3HaUCHUE UMEET ...
MaccorabapuTHbIE [TOKa3aTeNH 1 MOITHOCTh

panHoOHATBHEIA BEIOOP YyBCTBUTEIBHBIX JIEMEHTOB MIIH JATYHKOB 3TUX CHCTEM
pe3yabpTaT MaTeMaTH4eCKOr0 MOJAETHPOBAHUS STHX CUCTEM

Uro Takoe kimaccupukanms?

pa3bueHre HeKOTOPOl COBOKYITHOCTH OOBEKTa Ha KIIACCHI IO HanboJiee CyIeCTBEHHBIM PU3HAKAM
pa3bueHre 00bEKTOB Ha KIIACChl

JIeJICHIE aBTOMaTHYECKUX CHCTEM Ha KIIacCh

Yro Takoe pu3HMUecKoe MOAEIUPOBaHIE?

METOJ SKCIIEPUMEHTAIBHOTO U3YUECHHS Pa3IMIHBIX (PM3UUECKHX SIBIICHUH, OCHOBaHHbIM Ha MaTEMaTHYECKUX MOJEIAX
METO]T KCTIEPUMEHTAIBHOTO M3YUCHHUS Pa3IIMIHbIX (PU3NUECKHX SBICHHIH, OCHOBAaHHBIM HA MX (pr3ndeckoM moaooun
METOJ{ MAaTeMaTHIECKOT0 M3YIEHHS PA3IUIHBIX (PU3NUCCKUX SBICHUIT, OCHOBAaHHBIN HA HX MaTEMAaTHUECKOM MOJ00NH

JluHTBUCTHYECKOE OOECIICYCHHE 3TO

ACOBOKYITHOCTH TEXHUYECKUX CPEICTB, HCIOIB3yEeMbIX B @BTOMATH3HPOBAHHOTO TIPOCKTUPOBAHIH
npo0JIEMHO-OPHEHTHPOBAHHBIC S3bIKH, MPEAHAZHAYCHHBIC ISl OMUCAHUSI [IPOLICAYP ABTOMATU3HPOBAHHOTO POCKTHPOBAHUS
KOMIUIEKC PErJIaMeHTUPYIONINX TOKYMEHTOB KacaloTcs OPraHU3allMOHHON CTPYKTYPBI IOApa3IeleHuid, Skciutyatupytommx CAITP
HabOp JOKYMEHTOB, PETTIAMEHTHPYIOIIIX dKcInTyaTanuio CAITP

CHuxenue ce0eCTOMMOCTH MPOEKTUPOBAHUS 00ECIICUNBACTCS 32 CUET

CIIennaIu3upOBaHHbIE paboune MecTa

MapauIeIFHOTO MPOEKTHPOBAHMS, CO3/IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATHU3AINHU IPUHITUS PELICHHH, HHPOPMAIIMOHHON MOAIEPKKH NIPUHATHUS PUIICHHS, aBTOMATHU3aIMU 0(OPMIICHHS
JOKYMEHTOB

BapHaHTHOE MPOCKTUPOBAHNE W ONITHMHU3ANNS, YHH(DUKAINSA TPOSKTHBIX PEIICHN

Ha xaxoii craguu mpoeKTHPOBaHUs paccMaTpuBaloTcs ananornunsie CAITP
a. IPEANIPOEKTHOTO 00CIEI0BAHMS

b. TeXHIYECKOTO 3aJaHUL

+ ¢. TEXHUYECKOrO MIPEIJIOKEHUs

d. ackn3HOTO MpOCKTA

IIpencraBnenue xapakTepusyercs

LEJIEYCTPEMIICHHOCTBIO, IIEIOCTHOCTD U WICHUMOCTBIO, HEPAPXUYHHUCTBI0, MHOTOACHIEKTHOCTBIO M PA3BUTHEM
pa3eneHneM CUCTEMBI Ha YacTU U ITOCIIENYIOINM UX pa3eibHbIM HCCIEI0BAHIEM

OIIMCAHUEM CHCTEMBI, BEIITOJTHEHHOE B KAKOM-TO aCHeKTe

COBOKYITHOCTBIO YCTOIUHMBBIX CBA3EH MEXK Ty 2JIeMEHTaMH CHCTEMBI

I'pynma mpu3HakoB kadectBa CAITP kak 00beKTa SKCIUTyaTalluu

YYUTHIBAIOT KAYECTBO BBHIIOJIHEHHS OTIENFHON (DYHKIIMOHATBHON 3a1a4n

XapaKkTepu3yeT ee MPUCIOCOOIEHHOCTh K H3MEHEHHSIM

XapaKTepU3yeT CIIOCOOHOCTH CHCTEMBI K OZTHOBPEMEHHOMY BBIIIOJHEHNIO BCET'O MHOKECTBA (DYyHKIIMOHAIBHBIX 3a/1a4
otpaxaeT cBoricTBa CAIIP ¢ mo3uIuii pa3nu4HBIX COCTABILIONINX O0IIEro Iporecca IKCIUTyaTalluH

I'pynma npusnakos kauectBa CAITP kak 00beKTa 3KCILTyaTalluu

XapaKTepu3yeT ee MPHUCIOCOOICHHOCTh K I3MEHEHISIM

otpaxaeT cBoricTBa CAIIP ¢ mo3uImii pa3nu4HBIX COCTABILIONINX OOIIEro mporecca IKCILTyaTallun

XapaKTepu3yeT CIOCOOHOCTH CUCTEMBI K OIHOBPEMEHHOMY BBITTOJHEHHIO BCETO MHOXKECTBA (hDYHKIIMOHATIBHBIX 33724
YUUTBHIBAIOT KAYECTBO BBIIOJHEHHUS OT/EIBHOM (DYHKIIMOHAIBHON 331241

Kaxumu napamerpaMu onepupyeT NpOeKTUPOBIIUK B IIPOLECCE IPOESKTUPOBAHUS
BBIXOJIHBIE

BHEILIHUE

BHYTPEHHUE

TEXHOJIOTUYECKHE

CAD cucremsl pemaoT 3aja4u
KOHCTPYKTOPCKOTO IIPOEKTUPOBAHHUS
TEXHOJIOTUYECKOTO MPOCKTHPOBAHHUS
VIIPaBICHUS HH)KCHEPHBIMU JTAHHBIMU
WH)XEHEPHBIX PacyeTOB




Ha craguu pabodero npoexTa NpoBOAUTCA

W3rOTOBIICHUE, HAJAJIKa ¥ UCTIBITAHUE HEeCepUITHBIX KomroHeHTOB CAITP

co3maercs mopooHas padodas gokymenTaiys mo CAITP B 1ieoM ¥ 1Mo ee MU "CHCTEM U KOMITOHEHTOB
pa3pabaThIBalOTCSI OKOHUATENbHBIC pemeHus 1o co3nannio CAIIP, KoTopble COTITacoOBRIBAIOTCS M yTBEPKAAIOTCS
ocymectsisiercs cnadya CAIIP B pOMBIIITIEHHYIO SKCIUTyaTalMIO

B kakux TaHHBIX HETEOMETPHYHOTO XapakTepa TpedyioT CAE cucTeMsl

B OIMCaHUU CBOMCTB KaXI0H IOBEPXHOCTHU AETaIIU

B TaO/INIIaxX JaHHBIX HHCTPYMEHTOB M IPUCIIOCOOJICHUH

B Ta0JIMIIaX pa3MepoB HOPMAJIM30BaHHBIX AeTajied 1 COOPOYHBIX €ANHMII, BKITIO 4ai09Ybl BO3SMOKHOCTE CO3/IaHHS COOCTBEHHBIX
OUOIHOTEK YTEMEHTOB KOHCTPYKIIUH

B Ta0nMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajioB

Ha kaxoii crajiny IpOeKTHPOBAHUS pa3pabaThIBAIOTCS PHIOKEHHS TSl peliieHns] QYHKIMOHAIBHBIX H TEXHOJIOTHYECKHX 3a1a4
CAIIP u opopmiieHHe BCel JOKyMEHTAIH

BBOJ B KCILTyaTaIHIO

CO3/IaHKe HECTAHIAPTHBIX KOMIIOHEHTOB

TEXHUYECKOTO ITPOEKTa

pabouero mpoexTa

Kaxwe craguy BHITOHSIOTCS Ha 3Talle HaydHO-HUCCIIeIOBATENbCKAX PadoT
WCTIBITaHUS ¥ BBOJ B ICHCTBHE

SCKU3HBIN U TEXHUUECKUH POEKThI

MPEANPOCKTHBIX UCCIIECAOBAHUN M TEXHUIECKOTO 3aIaHus

cTanuu pabodero nMpoeKTa, U3roTOBJICHUE, HAJIAIKa

Kommekcusie CAITP

OPHEHTHPOBAHBI Ha IPUIIOKEHUSI, TI€ OCHOBHOM MPOIIEIypOi IPOESKTHPOBAHHUS SIBISICTCSI KOHCTPYHPOBAHHUS

COCTOSIT U3 COBOKYITHOCTH PA3JIMYHBIX MOJICUCTEM

OPHEHTHUPOBAHHBIC HA MPHUJIOKEHHUS, B KOTOPBIX MPU CPABHUTEIBHO HECIIOKHBIX MAaTEMAaTHIECKUX pacueTax mepepadaThiBacTCs
0O0JIBIION 00BEM TAHHBIX

3TO aBTOHOMHO HCITOJIb3YEMbIC TPOTPAMMHO-METOJHYCCKUE KOMILTCKCHI

I[ToBbImeHNe KauecTBa IIPOCKTHPOBAHMS 00ECTICUMBACTCS 3a CUET

MapauIeNIEHOTO MPOEKTHPOBAHMS, CO3IaHHS BUPTYAIBHBIX KOHCTPYKTOPCKHUX OFOPO

ABTOMATHU3AINH IPUHITUS PELICHIH, HHPOPMAIIMOHHON MOANEPKKH NIPUHATHUS PEIICHNs, aBTOMATU3aIMU 0(OPMICHHS
JIOKYMEHTOB

CIIennanu3upOBaHHbIE paboune MecTa

BapHaHTHOE MIPOCKTUPOBAHNE U ONTHMHU3ANNs, yHH(DUKAINSA IPOCKTHBIX PEIICHUI

CII0)KHBIC TEXHUYECKHUE CHCTEMBI XapaKTCPU3YKOTCA CICAYIOIINMMHU Kad€CTBAMH

COBOKYITHOCTH yCTOﬁ‘IHBBIX CBSI3CH MEXKOY DJIEMCHTaMU CUCTEMBI

pasaciaeHrue CUCTEMBI Ha YaCTHU U NOCIICAYIOIIUM UX Pa3I€IbHbIM UCCIEAOBAHUEM

HEICYCTPEMIICHHOCTBIO, IEJIOCTHOCTH U YWICHUMOCTD, UEPAPXHUIHUCTIO, 06araToacrnekKTUBHOCTh U Pa3BUTHUEM
OIMMCaHUEC CUCTCMBI, BBIIIOJTHCHHOC B KAKOM-TO aCIICKTC

I'pynma npu3HaKoB KadecTBa BBIIOIHEHHs OCHOBHBIX (hyHKIMi CAITP

orpaxaer cBoiictBa CAIIP ¢ mo3ummii pa3iInyHbIX COCTABISIONIMX OOIIEro MpoIecca SKCILTyaTaluy

XapaKTepU3yeT ee MPUCIIOCOOICHHOCTD K I3MEHEHISIM

XapaKTepu3yeT CIOCOOHOCTH CUCTEMBI K OTHOBPEMEHHOMY BBITTOJHEHHIO BCETO MHOXKECTBA (DYHKIIMOHATIBHBIX 33724
+ d. y4UTBHIBAIOT Ka4ECTBO BBINOJIHEHHUS OTAENBHOW (YHKIMOHAIBHOM 3a/1auu

Ha CTan TEXHUYCCKOTO IMPOEKTA BBITIOJIHACTCA

W3TOTOBJICHHE, HAJAJIKa U UCTIBITaHUE HECepUHHBIX KoMIOHEeHTOB CAITP

cozznaercst noapoOHast paboyast k JokymeHTanuu 1o CAIIP B 11e10M ¥ 110 €€ OACHCTEM U KOMIIOHEHTOB
ocymectaisiercs caada CAIIP B IpOMBIIIIEHHYIO 3KCIUTyaTaluIo

pa3pabaThIBatOTCS OKOHUATENbHBIC pemieHus 1o co3nanuio CAIIP, KoTopble COTIacoBRIBAIOTCA U yTBEPKAAIOTCA

Kakas u3 ykazaHHBIX CHCTEM IpeqHa3HAuYeHa JJIsl yIPaBIeHUs] HHKEHEPHBIMU JaHHBIMU
Bepruxans

Kommnac-menemnxep

Cosmos

SolidWorks

B Kkakux JaHHBIX HEreoMeTpu4yHOro xapakrepa Tpedytor CAIIP cuctemsl

B Ta0JIHMIIaX pa3MepoB HOPMAJIM30BaHHBIX AeTajiell 1 COOPOYHBIX €INHHMII, BKITIOYast BO3MOKHOCTH CO3JJaHUS COOCTBEHHBIX
OUOTHOTEK YTIEMEHTOB KOHCTPYKIIUH

B Ta0nMuax GU3NKO-MEXaHMUECKUX CBOMCTB MaTepHajioB




B TaOJIHIaX JaHHBIX HHCTPYMEHTOB U IIPUCTIOCOOTEHHH
B OIMCaHMUHU CBOMCTB KaX101 IOBEPXHOCTHU JETaIU

IIpu ynpaBieHUN UHXXEHEPHBIMU JJaHHBIMU

pacyeTsl Ha MPOYHOCTh

npoekTupoBanusi 3D Mozeneil n yepTexeit u3nenus

IMMPOCKTUPOBAHUA TEXHOJIOTUYCCKUX MTPOLECCCOB U YIIPABJIAIOINUX IIPOTrpaMmM
yIIpaBJICHUS JOKYMEHTO000pOTOM

CBOMCTBO CJIOKHON CHCTEMBI LIENEYCTPEMIIEHHOCTD ONPENEIISAET

pa3NUYHbIE IPYIIBI CBOICTB CUCTEMBI

LEJIOCTHOCTh 00pa30BaHMUs, COCTOAMIAS U3 CBSI3aHHBIX MEX Iy COOOH 2IeMEHTOB

LEJI, UL KOTOPOM CO31a€eTCsl CUCTEMA

CTIIOCOOHOCTB M3MEHATH CBOM (DYHKIINH, CTPYKTYPY, BHYTPEHHHE ITPO — MPOLECCH Ha MPOTSHKEHUN BCETO )KU3HEHHOTO IUKJIA

Kakoil 13 npeacraBieHHbIX BAPUAHTOB HE SIBJSIETCS pAa3HOBUIHOCTBIO CUCTEMHOTO MOJIX0/a K IPOEKTUPOBAHUS
CTPYKTYPHBIH TOJIXO0JT

TEXHOJIOTUYECKUN TTOJIXOT

00BEKTHO-OPUEHTHUPOBAHHBIN MTOAXOT

OJIOYHO-HEepapXUUECKU MOIXO0T

B gem cyTs npunHnIUNa pazsutus npu cozganuu CAITP

obecrednBaeT COBMECTHOE (PyHKIIMOHHpOBaHHe cocTaBHBIX yacTed CAIIP n coxpaHseT OTKPBITYIO CUCTEMY B LIEJIOM
o0ecreyrnBaeT IeJIOCTHOCTh CHCTEMBI M HePapXUIHOCTh MPOSKTHPOBAHUS OTJCIBHBIX €IEMEHTOB 1 BCEro 00heKTa
MPOEKTHPOBAHHS

OPHMEHTHPYET Ha IPEUMYIECTBEHHOE CO3/]aHUE U UCIIOIb30BaHHE THUIIOBBIX U YHH(HUIMPOBAHHAIX d1eMeHToB CAIIP
o0ecreunBaeT MOINOJIHEHUE, COBEPIICHCTBOBAaHUE 1 OOHOBIIEHNE cocTaBHBIX yacteid CAITP

Kakne npuMHUTHBBI OTHOCSATCS K TIPOCTBIM?

HOJIVIIMHYS, MYJIBTHIINHUS, MYJIBTUTEKCT, pa3Mep, BBIHOCKA, JIOITYCK, ITPUXOBKA
TOYKa, OTPE30K, KPYT (OKPYKHOCTB), Ayra, IpsiMast, JIyd, 3JUIMIC, CIUIalH, TEKCT.
pHUCYHKH, TpaduTH, TpaduKa

noJyioca, gurypa

Kakue npuMuUTHBBEI OTHOCATCA K CIOXKHBIM?

TOJTUIIMHHSL, MYJIBTHIINHUSL, MYJIETUTEKCT, pa3Mep, BBIHOCKA, IOMYCK, INTPUXOBKA U T.1I.
TOYKA, OTPE30K, KPYyr (OKPYKHOCTD), Iyra, psimasi, Iy, SJITUIIC, CIUTaliH, TEKCT
PHCYHKH, TpaduTH, TpaduKa

nojoca, purypa

Kaxvie npUMHUTHBBI OTHOCSTCS K PEAKAM?

TOYKa, OTPE30K, KPyr (OKPYKHOCTH), Iyra, IPsAMast, JIyd, SJUTHIIC, CIUIAIH, TEKCT
TOJIMJIMHUS, MYJIbTHIINHUS, MYJIbTHTEKCT, pa3Mep, BBIHOCKA, TOMYCK, INTPUXOBKA H T.1.
PHUCYHKH, rpaduTH, Tpaduka

noJioca, purypa

UYro Takoe MynbTUIHHUS?

3TO CJIOXKHBII NPUMHUTHUB, COCTOSIINM U3 OJJHOTO WJIM HECKOJIBKHUX CBSI3aHHBIX MEXY COOON NMPSIMOJIIMHEHHBIX U yTOBBIX
CErMEHTOB

9TO0 00BEKT, COCTOSIINI U3 IMyYKa JOMAHBIX, TApAJIETbHBIX APYT APYTy JTHHUIL.

KOJIMYECTBO JINHUH, BXOJIIUX B MYJIbTHIIMHHUIO, COCTABIISACT OT 2 110 16

3TO OECKOHEUHBIE B 00€ CTOPOHBI INHUU

3TO MHOKECTBO COCTMHEHHBIX MOJIOC

I'pynms! Todek 3107

3TO HMEHOBaHHbIE HAOOPHI TOYEK, KOTOPIE MOJKHO BEIOMPATH NPH PEIAKTUPOBAHIH M BCTABKE, a TAkKe NP GOPMUPOBAHUN
MOBEPXHOCTEH 110 TOUKaM IMPH MOJETHPOBAHUH perbeda

9TO HE MIMCHOBAHHBIE TOUKH, KOTOPBIE MOXKHO BBIOMPATh IIPH PEJaKTHPOBAHUU M BCTAaBKE, a TAKXKe MPU (POPMUPOBAHUH
MOBEPXHOCTEW 110 TOYKaM MPH MOJIETTMPOBAHNH pebeda

3TO TOYKH, KOTOPBIC HEITb3s BEIOMPATh IIPH PEAAKTHPOBAHUU M BCTABKE, a TaKoke MPH (GOpMHUPOBAHHUH ITOBEPXHOCTEH IO TOUKAM
IIPU MOJETUPOBAHUY penbeda

3T0 00BEKT, CHOPMHUPOBAHHBIN U3 TOUEK

UYro Taxoe duiuc?

9TO NPUMUTUB, SBISIIOMIUHCS YaCThIO OKPYKHOCTH

3TO CIOKHBIN MPUMHTHB, COCTOSIINHA M3 OJHOTO MM HECKOJIBKHX CBSI3aHHBIX MEXIY COOOH CErMEeHTOB

3TO TeOMETPHUIECKOE MECTO TOUEK, CYMMa PacCTOSHHUMN 10 KOTOPBIX OT ABYX (PMKCHPOBAHHBIX TOUEK ((hOKYCOB) TOCTOSHHA
9TO CXKarasi OKPYKHOCTb




Yro Takoe criiaiH?

3TO JIMHHS, KOTOpasi MPOXOIUT Yepe3 3aaHHbIe TOUYKH U MOKET YAOBIETBOPATH YCIOBUSAM KacaHUs B HAUaIbHOW, KOHEYHOM MITH
00enx TouKax

9TO CJIOKHBIA IPUMHUTHUB, COCTOSIIMN U3 OJHOTO MM HECKOJIBKHX CBS3aHHBIX MEXKIy COOOH CErMEHTOB

3TO 00BEKT, COCTOSIIMH U3 MyYKa JIOMAHBIX, MapaICIbHBIX APYT APYTY JINHHUHA

3TO CJIOXKHBIA MPUMHUTHUB, COCTOSLINI U3 MHOXKECTBA IJIABHBIX JIMHUI

Ha xaxo#i mnardopme padotaet Autodesk Land Desktop?
AutoCad

ADEM

ArchiCad

NanoCAD

Kakue pactpossie popmatsr nogaepsxusaer Autodesk Map?
BMP, GeoSpot, G4, TARGA, JFIF, GIF

BMP, JPG, HTML, GIF

BMP, WMA, TARGA, PCS

Grids, ®opmatsl daiinos BIL/BIP/BSQ

Yro HaA3BIBAIOT ABTOMATHU3UPOBAHHBIM HpOGKTI/IpOBaHI/IeM?

[pOILIECC MPOSKTHPOBAHUS OCYIECTBISICTCS YSTIOBEKOM

HNPOEKTUPOBAHHUE, TP KOTOPOM MPOUCXOIUT B3aUMO/ICHCTBUE YENIOBEKA U IBM.

IMPOCKTUPOBAHHUE, IIPH KOTOPOM BCC HpeO6paSOBaHI/I$[ OIMHMCAaHUH O6”beKTa " aJIrOpuT™Ma €ro (byHKI_[I/IOHI/IpOBaHI/IH OCYIICCTBIIACTCA
0e3 yyacTus 4enoBeKa

-IPOEKTHPOBAHMKE, TIPH KOTOPOM BCe MPE0OPa30BaHUsI OMMCAHUI OOBEKTA U AITOPUTMA €r0 (DYHKIIMOHHUPOBAHHS OCYIIECTBIISAETCSI
JIMCTAHIIHOHHO

UYro Takoe CTPYKTypHas JTHHUS?

JIMHMS, KOTOPAsi UCTIOB3YeT s ISl 3a/1aHUs TOYEK TPAcChl

JIMHUS TPUAHTYILINT

JIMHUS, KOTOpAast UCIIONB3YETCs KaK pa3/elISiomast SJIEMEHTHI TIOBEPXHOCTH
JIMHUS PaBHBIX BBICOT

UYro Takoe ycioBHas OTMETKa?

OTMETKa TOYKH HaJ ypoBHeM banrtuiickoro mops
aOCOJIIOTHAsI BBICOTA TOYKH

TPOU3BOJIEHASI OTMETKA 0a30BOW TOUKH
CYILECTBYIOILAsl OTMETKA TOUKU

Yto Takoe oceBas JIUHMA?

JIMHUS, HAalIPaBJIEHHAs BJIOJIb OCHU X
6a30Bast IpOJOTbHAS TUHUS TPACCHI
HOTIEPEYHAas JIMHUS TPACCHI

JIMHUSA, HAallPaBJIEHHAas BJIOJIb OCH Y

5.4. MeToauka OLleHKH OCBOCHHsl JUCHMILUINHBI (MoayJs, npakTtuxku. HUAP)

Kpurepuu onieHMBaHUS OTBETA Ha 3a4ETE C OLIEHKOM

Or1eHKa «OTIIIYHOY BBICTABIISETCS, KOTAA 00yJarOMHIACS JEMOHCTPUPYET CHCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIAJeeT
TEepMHHOJIOTHEH, leaeT apryMEeHTUPOBAHHbBIE BBIBOBI U 0000IIEHNs, IPUBOAUT IIPUMEPSHI, TOKa3bIBACT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PeUbI0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOIIO» BEICTABIIETCS, KOT/1a 00yJaIoINics IEMOHCTPUPYET IIPOYHBIEC TEOPETHYECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, JIeflaeT apryMEHTHPOBAHHEIE BBIBOBI M 0000LIEHUS, IPHBOAUT IIPUMEPHI, HO IIPH 3TOM JIeJIaeT HEeCYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIISIET CAMOCTOSITENIBHO MIIM TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPENOAaBaTeIIEM.

OueHKa «yZOBIETBOPUTEIHHOY» BEICTABIISIETCS, KOTAA 00yJaromuiicss HEeTIIyOOKHE TeOpPEeTHIECKUE 3HaHUS, IPOSBILSIET c1ab0
copMUpPOBaHHBIC HABBIKM aHAIIN3a SBJICHHI U IIPOIECCOB, HEIOCTATOYHOE YMEHHUE JETaTh apIyMEHTHPOBAHHbIC BRIBOJBI U
HOPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOUYHO CBOOOAHOE BIaJICHUE TEPMUHOIOTHEN, TOTHYHOCTBIO U ITOCTIEI0BATEIbHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHU, KOTOPBbIE MOXET UCIIPAaBUTh TOJIBKO IIPH KOPPEKIUH TIPEHO1aBATEIEM.

Or1eHKa «HEYIOBIETBOPHTEIHHOY BBICTABIIACTCS, KOT/Ia 00yJIAIOMINIiCS JEMOHCTPHUPYET HEe3HAHHE TEOPETHUECKAX OCHOB TIpeMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BHIBOJbL U IPUBOAUTD IIPUMEPLL, HE BIIAJCET TEPMUHOIOIUEH, IPOSIBIIET OTCYTCTBUE
JIOTUYHOCTH U NOCIIE0BATENbHOCTBIO U3II0KEHUS, AENAET OUIMOKH, KOTOPbIE HE MOXKET UCIIPABUTh AaXKe MPH KOPPEKLIUH
IpernoiaBaTeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE 3a4eTa C OLICHKOM CUMTAETCS BBIIIOJHEHHBIM YCIIELIHO, €CIIU IIPH €r0
OLICHUBAHMU II0JIy4CHA OLIEHKA HE HUXKE «yJOBICTBOPUTEIILHOY.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOPEBI, COCTaBUTEIN 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI1.1 | Hopenxos WN.II. OCHOBBI Mocksa: MI'TY um. H.D.baymana, 2002,
ABTOMATH3UPOBAHHOTO
MPOEKTHPOBAHHS
JI1.2 | JIeBnukuit A.A. ITpoexTupoBanue KpacHosipck : Cubupckuii denepanbHbIi
MuKpocucteM. [IporpammHbie yauBepcurert, 2010,
cpenctBa obecrieueHust CAIIP: http://biblioclub.ru/index.php?
yueOHOe ocobue page=book&id=229317
6.1.2. lono/IHUTe/ILHAS TUTEPATYpa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOM, 371. anpec
JI2.1 | N.B. KpeicoBa, M.H. | OcnoBsl CAITP OMcKHii TOCYyIapCTBEHHBIA TEXHUYECKHI
Opunen, T.M. yHuBepcuteT. — OMck : M3naTenscTBo
Msicoenona, J1.C. OMmI'TY, 2017,
Kopuarun http://biblioclub.ru/index.php?
page=book&id=493424
JI2.2 | Kucens H.H. OCHOBBI KOMITBIOTEPHOTO Taranpor : Uznarensctso FOxxHOTO
npoektupoanus POC CAIIP (denepanpHOTO YHUBEpcuTeTa, 2016,
CB4Y http://biblioclub.ru/index.php?
page=book&id=493063
JI2.3 | T'aBpusios C.B. MeTtobl aHaIM3a JIOTHYECKUX Mocksa : PUIT "Texnocdepa”, 2011,
koppensmii ast CAITP http://biblioclub.ru/index.php?
mudpossrx KMOIT CBUC page=book&id=135400

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETIeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

31 |LMS Canvas https://Ims.misis.ru/

6.3 Ilepeuenb MpPOrpaMMHOro odecnevdeHust

I1.1 [IIO AnruBmupyc Kaspersky Endpoint Security mis 6nsneca-Pammpenssiit Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 |IIO Solidworks Education Edition

I1.3 [ Microsoft Windows Server CAL 2008 Russian Academic OPEN 1 License No Level Device CAL Device CAL

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

I1.5 | I1IO Microsoft Office 2007 Russian Academic OPEN No Level

I1.6  |IIO Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

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

I1.8 | Bbpaysep Google Chrome

I1.9 |ITIO Microsoft Teams

I1.10 |10 WinDjView 2.0.2

I1.11 |IIO DjVu Solo 3.1

I1.12 |I1IO MATLAB & Simulink

I1.13 | I1IO Micro-Cap 10 Evaluation

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX

N.1 | http://window.edu.ru/window/catalog - enuHOE OKHO TOCTyIa K 00pa30BaTeIbHBIM pecypcam;

N.2 | http://matlab.exponenta.ru/ - moapoOHbBIe aBTOPCKKE PYKOBOACTBA Mo MpoaykTaM MathWork

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHue

139 VYuebnas mabopatopus (xommbioTepHBIH | KoMmmbiorep B cOope, 13 mT.

KJacc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 mir.

JUTUIOMHOTO npoektupoBanud, | [Ipoekrop Acer ¢ mortosiounbM KperuieHuem P5206(3D), 1
CaMOCTOSITENEHOH paboTHl 00yJaromMXcs | IIT.

Oxkpan Lumien Eco Picture 200x200 cm, 1 mr.

Kommyrarop D-Link 16mopr, 1 mT.

Beb-xamepa Logitech, 1 m.

CroJ1 KOMIIBIOTEPHBIN, 12 mmIT.

Crou yueHHYECKHUH, 7 IIT.

Cryn y4eHUYecKHid, 25 mrT.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCA

B MpoHeCcCe N3yUCHUA AUCHUIUIMHBI BBIACIIAIOT ABAa B CaMOCTOSTEIbHON pa6OTLIZ ayauTopHasA U BHCAyAUTOpPHAA. AyI[I/ITOpHaﬂ




caMoCTOATeNbHas paboTa Mo JUCUUIUIMHE BHIMOIHAETCS Ha YU4eOHBIX 3aHATHIX O] PYKOBOACTBOM IPENOIaBaTeIsl.
Bueaynuropnas

caMocTosTeNbHas paboTa - IIaHupyeMas yaeOHast pabota 0O0yJaromuMcs, BBIOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO0 U
IPU METOAUYECKOM PYKOBOJICTBE IIPEMOAaBaTels, HO 0e3 ero HeNOCPeICTBEHHOTo ydacTusi. CaMOoCTosATe b Has paboTa,He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPHIBAIOIICH 1 KOHKPETH3UPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMcs HTHAIMATHBHO, C TEThI0 peaTi3aiui COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 HEeKTHBHOTO
BBIIOJTHEHUSI CAMOCTOATEIBHON paboThI O AUCIUILIHHE NIPENoaBaTedb PEKOMEHYEeT NUCTOUHUKH AT paOOTHI, XapaKTepH3yeT
HanboJee paloHaIbHYI0 METOAUKY CAMOCTOSTEIBHON pabOoThI, IEMOHCTPUPYET PaHee BHIMOJHEHHbBIC 00yJaronMIcs paboThl U

T. 1. Buzpl 3aganmii At BHEAyAUTOPHON CAMOCTOSATENIBHOM PabOTHI, UX COepKaHUEe M XapaKTep MOTYT HMETh BAPHATUBHBIN
g depeHIMPOBAaHHbIN XapaKTep, yIUTHIBaTh HHAUBHUIyalIbHbIE 0COOEHHOCTH o0y4atomierocsi. CaMmocTosiTennbHast paboTa MOXKeT

OCYIIECTBIATHCS MHINBHIAYATBHO WM IPYIIIAMH CTYACHTOB online W Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00BbeMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM paboThI

OCYITIECTBISICTCS B IIpEAeNax BpeMeHH, OTBECHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHSA 0 TUCIUIUIMHE Ha MPAKTHYCCKUX,
71a00PATOPHBIX 3aHATHAX.




