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YTBEPXIAIO
IIpopexTop mo yueOHo# paboTe, TOIEHT

H.U. Cesproruna
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CucreMbl aBTOMATU3MPOBAHHOIO MMPOCKTUPOBAHUS
(CAIIP)

pabouas mporpaMma JAUCHUTUIUHBI (MOTYJIS)

3akperieHa 3a kadenpoit Kadenpa maTtemMaTky U BIMHCINTEIbHON TeXHUKH

Yu4eOHbI# mnaH 09.04.01 MadopmaTrka 1 BEIYUCITUTEIbHAS TEXHUKA

Kpamudukanms MAarucTp

dopma o0ydeHus ouHasi

OO0mast TpyI0eMKOCTh 33ET

YacoB o y4eOHOMY IJIaHy 108 Bunbl KoHTpOISL B cemecTpax:
B TOM YHCJIE: 3ayeTsl |
ayJUTOPHBIC 3aHATHS 42
camocTosTeNnpHas pabora 65,8

KOHTaKTHas paboTa BO BpeMsI
npomexxyrouHoi arrecranuu (MKP)

Pacnpe)le.nelme YaCoB JUMCHHUILIMHBI 110 ceMecTpam

Cemectp

(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 13 5/6
Bun 3anarui v PII vl PII

Jlexun 14 14 14 14
ITpakTuueckue 28 28 28 28
KonrakrHas 0,2 0,2 0,2 0,2
pabora Ha
aTTecTaluu
Uroro ayn. 42 42 42 42
KonrakrHas 422 42,2 422 422
pabora
Cawm. pabota 65,8 65,8 65,8 65,8
Hroro 108 108 108 108




IIporpammy coctaBui(u):

x.m.H., Joyenm, Hecmepoea Houna Cemenosna

Penensent(br):

0.m.u., Ilpogheccop xaghedpvl ungpopmayuonnvix cucmem u npoepammuposanus KyoI'TY, Buoosckuii JI.A.; oupexmop AO «FOI-
CUCTEMA ITIVIFOC», I'nebog O.B.

Paboyas mporpaMma QUCIMIUTAHEL
CucremMbl aBTOMATH3MPOBAHHOTO nMpoexkTupoBaHus (CAIIP)

paspabotana B coorBercTBru ¢ ®T'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BhICIIEr0 00pa30BaHUs - MarkuCcTpaTypa 10 HalPaBICHUIO
noarotoBku 09.04.01 MudpopmaTika v BEIYUCTUTEIbHAS TeXHUKA (MprKka3 MuHoopHayku Poccuu ot 19.09.2017 r. Ne 918)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
09.04.01 MudopmMaTHKa U BHIYUCITUTEIbHAS TEXHUKA
YTBEpKIIeHHOTO Yu€HbIM coBeTOM By3a oT 20.11.2023 npotokoun Ne 3.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxomn ot 11.12.2023 r. Ne 5

3aB. xaenpoit MicukoBa Haranss [1aBnoBHa

CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Llenpro OCBOEHHS AUCIUILUIMHEI SBISETCA (POPMIPOBAHKE KOMIIETEHINI 00yJarommerocs B 00:1acTi HH(GOPMAIIMOHHBIX U
KOMMYHHKALIUOHHBIX TEXHOJIOTHH.

1.2 | AucrmmnuHa «CucteMsl aBToMatu3upoBanHoro npoektuposanus (CAIIP)» umeert nensto uzyaerne CAD/CAE/CAM-
cucTeMam.

3amauu: 3agayn Kypca:

- mosHakomutcst ¢ CAD/CAE/CAM-cucreMamMy, HW3y4HTh HX OCOOCHHOCTH M BO3MOXXHOCTH, PAacCMOTPETh INPHMEHEHHE IIpU
pElLIEHUN Pa3IUyHbIX 3a/ad,

- IONTy4uTh HaBbIKK cnonb3oBanust CAD/CAE/CAM-cucteM npH pelieHnd HHKEHEPHBIX 3a1a4.

2. MECTO JUCIIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMABbI

Hwkn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOI MOATOTOBKE 00Y4ar0IIerocs:

2.1.1 | 3HaHus 1 HaBBIKK MOJIYYCHHBIC B IMTPOLECCE N3YUCHHUA JUCHUIIIINH 6aKanaBpI/IaTa MaTr€éMaTuka u (1)I/ISI/IKEI.

2.2 | JucuuniauHbl (MOAY/IM) U NPAKTUKH, I KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOIY/151) HEOOX0IUMO KAK
npeaiiecTBymoLIee:

2.2.1 | ABToMaTu3a1ys TEXHOJIOTHYECKOTO MPOSKTHPOBAHUS

2.2.2 | IIpon3BoncTBeHHas npakTHKa: Haydno-uccnenoBarensckas pabora

2.2.3 | [IpounsBonacTBeHHAs MpakTHKa: [IpenanunioMHas IpaKTuka

2.2.4 | BermmoHeHHE U 3aIUTA BBITYCKHOHN KBATH(UKAINOHHOH pabOThI

3. P OPMUPYEMBIE KOMIIETEHIIUH, UHIUKATOPBI X TOCTUXKXEHUA
U IUIAHUPYeMble Pe3yJbTaThl 00y4eHust

OIIK-1: CriocoGeH caMocTOsITeIbHO IPUOOPETaTh, Pa3BHBATh U IPUMEHATh MaTeMaTH4YeCcKHe, eCTeCTBeHHOHAYYHbIE,
COIMAILHO-3KOHOMHYecKHe U NpodeccHoHATLHbIE 3HAHMS /IJISl pellleHUs] HeCTAHJAPTHBIX 327124, B TOM YHcJIe B HOBOH MJIHM
He3HAKOMOIi cpe/le H B MEKAHCIUILIMHAPHOM KOHTEKCTe;

OIIK-1.1: 3naTh: MaTeMaTUY€CKUE, ECTCCTBCHHOHAYYHbIC M COIHAIBHO-DKOHOMUYECKHE METOAbI 1J1 UCII0/Ib30BaHUA B
HpO(lJECCI/IOHaJIBHOﬁ ACATECJIbHOCTH

3HaTh

YPOBeHL 1 MuHuUMaIbHO Z[OHyCTPIMLIfI YPOBCHb 3HAHMUI MaTeMaTH4Y€CKUX, CCTCCTBEHHOHAYYHbBIX U COONAJIbHO-OKOHOMHNYCCKUX
METOAOB JJIsI UCIIOJIB30BAaHUS B HpO(l)eCCHOHaHBHOﬁ JACATCIbHOCTHU

VYpoBeHs 2 | YpoBeHb 3HAHUI MAaTEMaTHYECKIX, €CTECTBEHHOHAYYHBIX U COIIMATbHO-9KOHOMHYECKIX METOJIOB JIJIst
WCTIOB30BaHMs B POPECCHOHATBHON AEITEIbHOCTH B 00BEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH,
JIOMYIIEHO HECKOJIBKO HErPYOBIX OLIHOOK

VYpoBenb 3 | YpoBeHb 3HAHHIH MaTeMaTHIECKHUX, ECTECTBEHHOHAYYHBIX M COLMATbHO-DKOHOMUYIECKUX METOOB JIJIs
WCTIOIB30BaHUs B IPOPECCHOHATBHON JCITEIEHOCTH B 00BEME, COOTBETCTBYIOIIEM IPOrpaMMe MOTOTOBKH, 0e3
OIInO0K

OIIK-1.2: YMeTh: pemiaTh HeCTaHIapTHbIe NPodeccHOHAILHBIE 321a4H, B TOM YHcJe B HOBOIi MJIM He3HAKOMOIi cpeie U B
MEeXKIUCHUNINHAPHOM KOHTEKCTe, ¢ IPHMEeHeHHEeM MaTeMATHYeCKHUX, eCTeCTBeHHOHAYYHBIX, CONUATILHO- IKOHOMHYECKHX H
npogeccuoHaJIbLHBIX 3HAHMIT

Ymern

VYposens 1 | [IponeMOHCTpHPOBAHEI OCHOBHBIE YMECHUS IPUMEHEHNS MAaTEMaTHUECKHUX, €CTECTBCHHOHAYIHBIX U COIMAIBHO-
HKOHOMHYECKHX METOJIOB JUIS HICIIOIb30BaHUS B IPO(ECCHOHATBHOHN AATeIbHOCTH, PEIICHBI TUIIOBBIC 3aJa4H C
HerpyObIMU OIIMOKaMHU, BHIIIOJHEHBI BCE 3aaHUs, HO HE B IIOJTHOM 00bEME

Yposens 2 | [IpogeMOHCTpUPOBaHbI BCE OCHOBHBIE YMEHUS IPUMEHEHUSI MaTEMaTH4ECKHUX, €CTECTBEHHOHAYYHbIX U COLIMAIBHO-
HKOHOMHYECKHX METOJIOB JUIS MICIIOIB30BaHUS B IPO(ECCHOHATBHON AEATEIBHOCTH, PEIICHBI BCE OCHOBHEIC 33/1a9H C
HerpyObIMHI OIIMOKaMH, BBITIOJIHEHBI BCE 3a/IaHHS B TOJTHOM 00BEME, HO HEKOTOPBIE ¢ HEJOUETAMHU

ypOBeHL 3 HpO,ZIeMOHCTpI/IpOBaHLI BCC OCHOBHBIC YMCHUS TPUMCHECHUA MAaTEMATUYCCKNX, €CCTCCTBEHHOHAYYHBIX U COIIUAJIBHO-
O9KOHOMHUYECCKHUX METOAO0B JJId UCIIOJIb30BAHUS B HpO(l)GCCHOHa.HbHOﬁ ACATCIBbHOCTH, pEHICHBI BCE OCHOBHBIC 3a1a4U C
OTACIBbHBIMH HECYIICCTBCHHBIMHU HeﬂO‘IéTaMI/I, BBIINIOJIHEHBI BCC 3a/JlaHU B ITOJTHOM 00BEME

OIIK-1.3: BaageTb: HABBIKAMH TEOPETHYECKOI'0 U IKCIEPHMEHTAJbHOI0 HCC/Ie10BAHUSA 00beKTOB NIPodeccuoHalbLHOI
AesITeIbHOCTH, B TOM YHCJI¢ B HOBOH MJIM HE3HAKOMOM cpeje B MeKIMCUHIIJIMHAPHOM KOHTEKCTe

Baanernb

VYposens 1 | IMeeTcss MUHUMANBHBIA HA0OP HABBIKOB BEIOOpPAa MAaTEMAaTHIECKUX, €CTECTBEHHOHAYIHBIX M COI[HATBHO-
9KOHOMHUYECKHUX METOJIOB JUIs HCIONb30BaHUS B IPO(ECCHOHATBHON AeATENBHOCTH T PEIeHUs CTAaHIAPTHBIX 3a/1a4
C HeTpyOBIMHM OIIMOKaMH U HEKOTOPBIMH HEZOUETaMU

VYposenb 2 | [IpogeMoHCTpUpOBaHbI 0a30BbIC HABBIKH BHIOOpA MATEMAaTHYCCKIX, €CTECTBCHHOHAYYHBIX M COIIMATBHO-
HKOHOMHYECKHIX METOJIOB JIJIsl HCIIOB30BAHMUS B MPO(HECCHOHATBFHOMN NESATeTbHOCTH TSl PEIICHHs CTAHAAPTHBIX 3219
C HEKOTOPBIMHU HEe104ETaMu

Yposens 3 | [IpogeMOHCTpUPOBaHbI HABBIKY BBIOOPA MATEMATHUECKUX, ECTECTBEHHOHAYYHBIX U COLUATBHO-9)KOHOMHUECKUX
METOIOB JUIS HCIIOJIb30BaHMA B IPO(ECCHOHAIBHON NEeATENbHOCTH IIPH PEIIEHUN HECTAHIapTHBIX 3a1a4 0e3 omMnOoK




| M HEJIOUETOB

OIIK-5: CniocoGeH pa3padaThIBaTh H MOJEPHH3HPOBATH NPOTPAaMMHOE H aNNapaTHoe odecnevyeHre HHPOPMAIMOHHBIX H

ABTOMATH3UPOBAHHBIX CHCTEM]

OIIK-5.1: 3HaTh: coBpeMeHHOEe MPOrpaMMHOe i aNNapaTHoe ofecrieyeHne HHPOPMAIMOHHBIX M ABTOMATH3MPOBAHHBIX

cucTeM

3HaTh

VYpoens | | MUHHMaTBHO JOMYCTHMBIN YPOBEHb 3HAHUI COBPEMEHHOTO IIPOTPaMMHOTO H alIIapaTHOTO 00eCTIeYeHHS
MH(GOPMAMOHHBIX ¥ aBTOMaTH3UPOBAHHEIX CHCTEM

YposeHs 2 | YpoBeHb 3HaHUIT COBPEMEHHOTO IIPOTPAMMHOTO M alIIapaTHOTO 00ecredeHus MH(GOPMAIHOHHEIX U
ABTOMATH3HPOBAHHBIX CHCTEM B 00bEME, COOTBETCTBYIOIIEM IIPOrPAMME MOJrOTOBKH, JOMYIICHO HECKOIBKO
HETrpyOBIX OIINOOK

VYpoBenb 3 | YpoBeHb 3HAHWIA COBPEMEHHOTO TIPOTPaMMHOTO H alllapaTHOr0 00ecIeYeHUs] HH()OPMAIIMOHHBIX H

aBTOMATH3UPOBAaHHBIX CUCTEM B 00BEME, COOTBETCTBYIOIIEM POTpaMMe MOJITOTOBKH, 0€3 OIHO0K

OIIK-5.2: YMeTb: MOICGPHU3UPOBAThL IPOIPAMMHOE M aNapaTHoe obecnevyeHue HHGOPMaLMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM 151 pellleHHs NpodeccHOHAIbHBIX 32124

Ymers

VYposens 1 | [IpogeMoHCTpHpOBaHbI OCHOBHBIE YMEHUSI MOAEPHU3ALIMHU IPOIPAMMHOIO U amnapaTHOro ooecrneueHust
HH()OPMAMOHHBIX W aBTOMaTH3UPOBAaHHBIX CUCTEM IS PEeLICHHs Npo()eCCHOHATBHEIX 3aa4, PEIICHBI THITOBEIC
3324 ¢ HETPYOBIMHU OIIMOKaMH, BBIITOJHEHBI BCE 3a/IaHUS, HO HE B TIOJTHOM 00BEMe

Yposens 2 | [IpogeMoHCTpHUpOBaHBI BCE OCHOBHBIE YMEHHS MOJISPHU3AIMH MPOTPaMMHOTO U allllapaTHOTO 00ECTIeYCHHUS
MH(POPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM JISl pelieHusI PO eCCHOHATIBHBIX 33124, PELICHbI BCE OCHOBHBIE
3a7a4M C HETPyObIMU OIIMOKaMH, BBITIOJTHCHBI BCE 33/IaHHS B ITIOJTHOM 00BEME, HO HEKOTOPBIE C HEOYETAMHU

VYposenb 3 | [IpogeMOHCTpUPOBAHEI BCE OCHOBHBIC YMEHHUS MOJCPHHU3AINH MPOTPAMMHOTO U allliapaTHOro 00eCIeueHUs

MHPOPMAIIMOHHBIX U ABTOMATU3UPOBAHHBIX CHCTEM ISl pEIICHHsI TPO(ECCHOHATBHBIX 3a/1a4, PEICHBI BCE OCHOBHBIC
3a[auu ¢ OTACIbHBIMH HECYILIECTBEHHBIMHU HEAOUETAMHU, BHIIIOJIHEHBI BCE 3a/IaHHSI B IOJTHOM 00BEME

OIIK-5.3: BirageTrs: HaBbIKaMH pa3padoTKH NPOrPaMMHOIO M ANINAPATHOIO odecriedenusi HHGPOPMALNOHHBIX 1
aBTOMATH3MPOBAHHBIX CHCTEM VISl pelieHusi NpogeccHOHAIbHBIX 32124

Baaners

VYposens | | MiMeercss MUHUMaJIBHBIH HA0Op HaBBIKOB Pa3pabOTKH MPOTPaMMHOTO U alllapaTHOTO 00eCIIeueHUs
MH(GOPMAIMOHHBIX ¥ aBTOMaTH3UPOBAHHBIX CHCTEM AJIS PEIIeHHs IPo(heCCHOHATIFHEIX 3a1a4 ¢ HETPyOBIMH
OmHOKaMU 1 HEKOTOPHIMH HEJJOUETAMU

VYposens 2 | [IpogemMoHcTprpoBaHb! 0a30BbIE HABBIKH Pa3paOOTKH MPOrPaMMHOTO U anapaTHOTO obecreueHus
WH()OPMAMOHHBIX W aBTOMAaTH3UPOBAHHBIX CUCTEM IS PEHICHHs MPO(eCCHOHANBHBIX 33129 ¢ HEKOTOPBIMH
HemouETaMu

Yposens 3 | [IpogeMOHCTpUPOBaHBI HABBIKU Pa3padOTKH MPOTPAMMHOTO U AlapaTHOro odecredeH s HH)OPMAIMOHHBIX H

aBTOMATH3UPOBAHHBIX CUCTEM JUIS peIlIeHUs POEeCCHOHANBHBIX 3a/1a4 IIPH PelIeHHH HeCTaHAapTHBIX 3a1a4 0e3
OIIMOOK ¥ HEJOYETOB

OIIK-6: CniocoOeH pa3padaTblBaTh KOMIIOHEHThI IPOrPAMMHO-ANNAPATHBIX KOMILIEKCOB 00padoTku nHGopManuu u

ABTOMATU3UPOBAHHOI'0 IPOCKTHPOBAHUS;

OIIK-6.1: 3HaTh: annapaTHbie CPeACTBA H IIAT(HOPMbI HHPPACTPYKTYPbI HHGOPMALMOHHBIX TEXHOJIOTHIl, BU/bI,
Ha3HauYeHHe, APXUTEKTYPY, MeTObl Pa3pa0oTKH U aAMHHUCTPHPOBAHHS IPOrPAMMHO-ANINAPATHBIX KOMILIEKCOB 00beKTa
npo¢eccuoHATbLHOUM AeITeIbHOCTH

3narTh

VYpoBenb | | MUHMMaIBHO JIOIMYCTUMBIH YPOBEHb 3HAHHUH aIlllapaTHBIX CPEICTB M IUIaTGOPM HHPPACTPYKTYPhI HHYOPMALMOHHBIX
TEXHOJIOTHH, BUIOB, HA3HAYEHHH, apXUTEKTYPhI, METOZOB pa3pabOTKH W aJMHHICTPHUPOBAHHS IIPOTPAMMHO-
ammnapaTHBIX KOMIUIEKCOB OOBEKTOB IIPO(ECCHOHANBHON NeITeTbHOCTH

YposeHs 2 | YpoBeHb 3HaHUII aNMapaTHEIX CPEACTB U IMITATHOPM HHPPACTPYKTYPBI HH(OPMAIIMOHHBIX TEXHOIOT U, BUJIOB,
Ha3HaYCHUH, apXUTEKTYpPbl, METOAOB Pa3pabOTKK M aJMUHUCTPUPOBAHUS IPOTPAMMHO-AIINIaPaTHEIX KOMIIJIEKCOB
00BEKTOB PO ECCHOHATBHON IESTEFHOCTH B 00bEME, COOTBETCTBYIONIEM IIPOTPaMMe MOATOTOBKH, JOIYIIEHO
HECKOJIBKO HETPYOBIX OIIHOOK

Yposens 3 | YpoBeHb 3HaHUIT MaTeMaTHYECKUX, AlIIAPATHBIX CPEACTB U MIaThOpM HHPPACTPYKTYphl HH(OPMAIIHOHHBIX

TEXHOJIOTHIA, BUIIOB, HA3HAYEHHIA, apXUTEKTYPhI, METOO0B pa3pabOTKU U aJMUHHUCTPUPOBAHMS IIPOrPaMMHO-
arrapaTHbIX KOMITIJICKCOB O6T>CKTOB HpO(bCCCI/IOHa.HBHOI\/’I JCATCIIBHOCTU B O6”béMe, COOTBETCTBYIOILIEM IIpOrpaMme
IMOATrOTOBKH, O€3 OIIHO0K

OIIK-6.2: YMeTb: aHAJIM3UPOBATH TEXHHYECKOE 3alaHKe, Pa3padaThIBATh M ONTHMU3HPOBATH NIPOrPaAMMHBII KO A1
peleHns 3a1a4 00padoTKH MHGPOPMALMY H ABTOMATH3UPOBAHHOIO NIPOCKTHPOBAHHUS

YMmernb

VYposens 1

HpO,HCMOHCTpI/IpOBaHBI OCHOBHBIC YMCHUA aHAJIN3a TEXHUYCCKUX 3aﬂaHHﬁ, pa3pa60T1<H " OIITUMHU3AIIUU
IpOrpaMMHOIO KOJa I pCeIICHU 3a4a4 O6pa6OTKI/I I/IH(bOpMaLII/II/I 1 aBTOMATU3UPOBAHHOI'O IPOCKTUPOBAHU,
PCIICHBI TUITOBBIC 3a/1a4H1 C HCI‘pyﬁBIMI/I OHII/I6KaMI/I, BBIINIOJTHCHBI BCC 3aJaHsI, HO HC B IIOJITHOM 00BéMe

Yposens 2

HpO,ZIeMOHCTpI/IpOBaHLI BCC OCHOBHBIC YMCHUS aHAJIN3a TCXHUIYCCKUX 3anaH1/1171, pa3pa6OTKI/I " OIITUMHU3AIIUN




MIPOrPaMMHOTO KOJIa AJIsl pereHus 3aaad oopaboTku HHPOPMAIIUH U aBTOMATH3UPOBAHHOTO MIPOSKTUPOBAHMS,
pellieHbl BCe OCHOBHBIC 331a4l ¢ HErPYObIMHU OIIMOKAMH, BBITOJHEHBI BCE 33aHUs B TOJHOM 00bEME, HO HEKOTOPBIE
C HegouYETaMu

IIpoIeMOHCTPHPOBAHBI BCE OCHOBHBIC YMCHUS aHAIM3a TEXHUUCCKHUX 33JaHuM, pa3pab0TKU U ONTHMH3AIHH
MPOrPaMMHOIO KOJIa TS PEIeHHUs 3a1a4 00paboTKy HH(MOPMAIUMH U aBTOMATH3HPOBAHHOTO MPOCKTUPOBAHHUS,
pELIeHbI BCE OCHOBHBIE 33/1a4H C OTAEIbHBIMH HECYIIECCTBEHHBIMH HEOYETAMH, BBIIIOJHEHBI BCE 3aJaHUsl B TIOJIHOM
00BEMe

Yposens 3

OIIK-6.3: BiageTb: HABBIKAMHU COCTABJICHUS TEXHUYECKOH JOKYMEHTALMHU 110 MCIIO0/Ib30BAHUIO U HACTPOIiKe KOMIIOHEHTOB
NMPOrpaMMHO-ANNAPATHOI0 KOMILIEeKca

Baanernb

Yposens 1 | IMeeTcss MUHUMATBHBIA HA0OP HABBIKOB COCTABICHUS TEXHUIECKON JOKYMEHTAUH MO MCIOIb30BAHUIO U HACTPOIKe
KOMITOHEHTOB IIPOrPaMMHO-aNMapaTHOT0 KOMIUIEKCa ATl pelIeHHs CTaHIapTHBIX 33a4 ¢ HErpyObIMU OIIMOKaMU U
HEKOTOPBIMU HEJJ0UETaMU

Yposens 2 | [IponeMOHCTpHPOBaHEI 6a30BBIC HABBIKH COCTABICHHS TEXHUUECKOH JOKYMEHTAIIHH TI0 HCTIOJIB30BAaHHIO M HACTPOWKe
KOMIIOHEHTOB ITPOrPaMMHO-AINapaTHOrO KOMILIEKca AJIs pEIEeHHs] CTAHJAPTHBIX 3a1a4 ¢ HEKOTOPBIMU HEA0UETAMU

VYposens 3 | [IponeMOHCTpUPOBAHBI HABBIKYM COCTABIICHUS TEXHHUYECKOH JOKYMEHTAIUH 110 UCTIONB30BAaHUIO B HACTPOHKE
KOMITOHEHTOB IIPOrPaMMHO-aNNapaTHOT0 KOMILIEKCa IPH PeLIeHNH HeCTaHAapTHBIX 3a7a4 6e3 olIMO0K U HeJOYETOB

OIIK-7: Cnioco0eH aqanTupoBaTh 3apyde:kHble KOMILIEKChbl 00pa0oTKH MH(pOPMALUM U ABTOMATH3UPOBAHHOI0
NMPOEKTHPOBAHNUS K HYKIaM 0Te4yeCTBEHHbIX NPeANPHATHIL;

OIIK-7.1: 3HaThb: GyHKIHMOHAIBbHBIEC TPEOOBAHMSA K NPHUKIAJHOMY IPOrPAMMHOMY 00eCIIe4eHHUIO0 VISl PelleHUs]
AKTYaJIBHBIX 32/124 NPeANPHUATHIA 0TPac/IM, HAIIMOHAJbHBIE CTAHAAPTHI 00pa00TKU HH(POPMALUM U ABTOMATU3HPOBAHHOTO

NMPOEKTHPOBAHMS
3HaTh
VYposerb | | MUHMMAIBHO JOMYCTUMBIA YPOBEHD 3HAHUH (QYHKIIHOHAILHBIX TPEOOBAHHH K PUKIATHOMY MPOTrPAMMHOMY

00€eCIIeUeHHNIO JUTS PEIICHNS aKTYaJIbHBIX 3aa4 MPEATIPUATHI OTPaciii, HAIMOHATBHBIX CTaHAAaPTOB 00pabOTKH
nH(pOpPMAIUH U aBTOMATH3HPOBAHHOTO IIPOCKTUPOBAHI

VYposens 2 | YpoBeHb 3HaHUI (HYHKIMOHAIBHBIX TPEOOBAHUH K IPUKIAJHOMY IPOrPaMMHOMY 0OECTICUEHHIO AT PEIICHHS
aKTyaJIbHBIX 3a]a4 NPEeIIPHUATHI OTPACIIH, HALMOHAJIBHBIX CTAHAAPTOB 00pabOTKN NHMOPMaLNH 1
ABTOMATH3MPOBAHHOTO TPOCKTUPOBAHUS B 00BEME, COOTBETCTBYIOIIEM ITPOTrpaMMe TIOATOTOBKH, JTOITYIICHO
HECKOJIBKO HETPYOBIX OIIHOOK

Yposens 3 | YpoBeHb 3HaHUIT MaTeMaTHYECKUX, (QYHKIIHOHATBHBIX TPeOOBAaHUH K IPUKIATHOMY IIPOTPAMMHOMY 00ECIICUCHHUIO

JUISL peIlIeHUs] aKTyaJIbHBIX 3a7a4 MPeANpUsITUIl 0TpaciIy, HAMOHATIBHBIX CTAHAAPTOB 00pabOTKH HH(MOPMAINHU U
ABTOMATH3MPOBAHHOTO IPOEKTUPOBAHUS B 00BbEME, COOTBETCTBYIOIEM IIPOrpaMMe OATOTOBKH, O€3 OIHO0K

OIIK-7.2: YMeTh: NPUBOAMTD 3apydeskHble KOMILIEKChI 00pa0oTKU HHGOPMaLMH B COOTBETCTBHE C HALMOHAJbHBIMHU
CTAHJAPTAMH, HHTETPHPOBATH C 0TPAC/AEBLIMH HHOPMALIMOHHBIMHY CUCTEMAMHU

Ymern

Yposens 1

ITponeMOHCTPHPOBaHEI OCHOBHBIC YMEHUS IIPHUBEICHUS 3apyOS)KHBIX KOMIUICKCOB 00pa0oTKH MH(OPMAIHH B
COOTBETCTBHE C HAIMOHAIBHBIMH CTaHIAPTaMH, MHTETPALUK C OTPACIEBBIMU HH()OPMAIIMOHHBIMH CHCTEMaMH,
PpEIICHBI TUTIOBBIE 3aJa41 C HErpyObIMH OIIMOKaMu, BHITIOTHEHBI BCE 3aJaHNs, HO HE B IIOJTHOM 00bEMe

YposeHsb 2

IIpogeMOHCTPUPOBAHBI BCE OCHOBHBIC YMCHHS MIPUBEICHUS 3apyOCIHBIX KOMITJICKCOB 00pabOTKH HHPOPMAIIUH B
COOTBETCTBHE C HAITMOHAILHBIMH CTAHAPTAMHU, HHTETPAITUH C OTPACIEBRIMU HH()OPMAIIMOHHBIMHA CUCTEMAMH,
peIIeHbl BCe OCHOBHBIE 33[]a4u C HETpYObIMU OIIMOKAMHU, BHIITOJHEHBI BCE 331aHUS B IIOJTHOM 00bEME, HO HEKOTOpBIE
¢ HeJouéTaMu

Yposens 3

[IponeMOHCTPUPOBAHBI BCE OCHOBHBIC YMCHHS TIPUBEICHUS 3apyOCIHBIX KOMILJICKCOB 00pabOTKM HHPOPMAIIUH B
COOTBETCTBHE C HAI[MOHAILHBIMY CTAHJAPTAMHU, HHTETPAITUH C OTPACIEBRIMU HH()OPMAIIMOHHBIMHA CUCTEMAaMH,
pEeIIeHBl BCe OCHOBHBIE 33[]a4 C OTACIbHBIMHI HECYILIECTBEHHBIMHU HEAOUETAMHU, BHITIOJTHEHBI BCE 3a1aHUSI B TIOJTHOM
00BEME

OIIK-7.3: Baajierb: HABbIKAMH HACTPOIKH HHTepdeiica, pa3padoTKHU M0Jb30BaTEIbCKUX 11A0JJ0HOB, MOAKJIIOYEHHS
0ndMoTEK, 100aBJIeHHs HOBBIX (yHKIMIT

Baanernb

VYposens 1 | IMeeTcs MUTHMMATBHBIA HA0OP HABBIKOB HACTPOWKH HMHTEpdeiica, pa3pabOTKH MOJIH30BATEIBCKIX MTa0JIOHOB,
HOJKIIIOUYeHHs OUOINOTEeK, T0OaBIEeHNS HOBBIX (DYHKIIUH AJIS pelIeH s CTaHIapTHBIX 33134 ¢ HerpyOBIMH OIMINOKaMHU
U HEKOTOPBIMU HEAOUETaMU

VYposens 2 | [IponeMoHcTprpoBaHbl 6a30BbIe HABBIKM HACTPOWKH MHTEpdeiica, pa3paboTKN MOIb30BaTEILCKUX IA0I0OHOB,
TIOKITIOYEHHST ONOIMOTEK, T0OaBICHNS HOBBIX (DYHKIMI IS PEIISHNsI CTAHAAPTHBIX 33a7a4 ¢ HEKOTOPBIMHA
HEJO04YETaMHU

VYposens 3 | I[IponeMOHCTpUPOBaHEI HABBIKYM HACTPONKH UHTEp(elica, pa3paboTKy MOJIb30BATENbCKUX MAOIOHOB, HOAKITIOUCHHUS
O6ubmoTek, 100aBICHU HOBBIX (YHKIIUH NPU PEIICHUH HECTaHAAPTHBIX 3a/1a4 0e3 OINOOK U HEJ0UYETOB




4. CTPYKTYPA U COIEP KAHMUE JUCIUIIIMHBI (MOAYJIA)

Kon
3aHATUSA

HaunmeHnoBaHue pa3ieoB U TeM /BU]
3aHATHA/

Cemectp
/ Kypc

Yacos

Komneren-
070

JlutepaTtypa u 3J1. pecypchbl

pakr
. oAr.

Pasnen 1. Pazngen I. CAD-cucremsbl

1.1

CAD-cucrems! /Jlex/

OIIK-5.1
OIIK-6.1
OIIK-7.1
OIIK-1.1

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4J13.1
013233

1.2

CAD-cuctemsr /Ilp/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4713.1
013233

1.3

CAD-cucremsr /Cp/

22

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
J12.4J13.1
313233

Paszgen 2. Pazgen I1. CAE-cucreMsbl

2.1

CAE-cucremsr /J1ex/

OIIK-5.1
OIIK-6.1
OIIK-7.1
OIIK-1.1

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4J13.1
0103233

2.2

CAE-cuctemsi /Tlp/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4J13.1
013233

23

CAE-cuctemsi /Cp/

20

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4J13.1
01032353

Paznen 3. Pazgen III. CAM-cucreMbl




3.1 CAM-cuctems! /JIex/ 1 4 OIIK-5.1 | JIL.1JI1.2 JI1.3J12.1 JI2.2 JI2.3

OIIK-6.1 J12.4J13.1
OIIK-7.1 0103233
OIIK-1.1

32 CAM-cuctems! /IIp/ 1 12 OIIK-5.1 | JIL.1JI1.2 JI1.3J12.1 JI2.2 JI2.3

OIIK-5.2 J12.4J13.1
OIIK-5.3 013233
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

33 CAM-cucremst /Cp/ 1 23,8 OIIK-5.1 | JIL.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3

OIIK-5.2 J12.4J13.1
OIIK-5.3 010302353
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Pa3nen 4. [Ipomeskyrounasi aTrecranus

4.1 3auér /KA/ 1 0,2 OIIK-5.1 | JIL.1JI1.2 JI1.3J12.1 JI2.2 JI2.3

OIIK-5.2 J12.4]13.1
OIIK-5.3 012233
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTposabHbIe BONPOCHI U 3aaHUSI

1.OcHOBHBIE TUIIBI U 6a30Bast PYHKIIMOHAIFHOCTH CHCTEM aBTOMAaTH3UPOBAHHOTO NMTPOSKTUPOBAHUS M3/1C/IHI MAITHHOCTPOCHHSI.

2.I'eomeTpuueckoe 1 BapualiioHHoe MonenupoBanue B CAIIP.

3.3aauu yOBJIETBOPEHUS T€OMETPUUECKUM OIPaHUUICHUSAM U IapaMeTpUUYECKON ONTHUMU3ALMH.

4 Nnxenepusle napamerpsl B CAIIP.

5.IMapamerpudeckast ontumusanus B CAIIP.

6.KoH1enuus «4epHoro AuMKa» B KOHTEKCTE napaMeTpuueckoit ontumuzanuu B CAIIP.

7.1luxn oOHOBIEHUS Moxenn pu ontumusanuu B CATIP.

8. Tunnunbie oTHOMEHUs 0a3bl 3HaHU CAD-crcTeMEl.

9.Mertons! 3aganus B CAIIP skcriepTHBIX 3HaHUH.

10.0co6ennoctu o6maunbix CAD - mpuitosxeHui.

11.0cob6ennoctu mratdopm CAD - cuctem.

12.MlccnenoBanue KMHEMATUKU M JUHAMUKY u3aenuil MmamHoctpoerns B CAITP.

13.ITporpammbr CATIP y1st mpoeKTUPOBAaHUS MTEYATHBIX TUIAT U CXEM.

14.MaTteMaTHyeCcKUii anmnapar KOHEYHO-JIEMEHTHOIO aHAJIMU3a.

15.Crioco0bI TOCTPOEHUS CETOK ISl METOJIa KOHEUHBIX JJIEMEHTOB.

16.006mmas cxema KOHeUHO- aieMeHTHOro aHanu3a B CAE cuctemax v mpuMephl TAKUX CUCTEM.

17.Pacuer nedopmanuu tena noxa Harpyskoit B CAE cucremax.

18.MeToauka MprIMEHEHUsI METoJa KOHEYHBIX 3JIEMEHTOB IS PEIeHH 331a4n pacdeTa aedopMaIiiii Tena 1o Harpy3Koi.
19.0cobeHHOCTH IPUMEHEHUS METO/Ia KOHEYHBIX JIEMEHTOB [UIS Pa3/IMUHBIX KJIACCOB (PU3UUECKUX 3a7ad.
20.0co6ennoctn o6nmaunbix CAE-npunoxeHuid.

21.0cob6ennoctn miatgopmenHsx CAE-cucrem.




22.ApXHTEKTypa CTaHKa C YUCJIOBBIM IPOrpaMMHBIM yrpasienueM (UITY)

23.0cHOBBI IporpaMMUpoBaHus ctaHkoB ¢ UITY.

24 I'enepanus nporpamm uig ctaHkoB ¢ YITY no CAD mozpemnsm.

25.Meto/15! OBICTPOTO MIPOTOTHUIIUPOBAHIS U N3TOTOBICHUSI.

26.BupTyanbHas HHXEHEpUs U UPPOBOE MPOU3BOICTBO.

27.1ludpoBoii MaKeT U3AENHUs U ClIeU(HUKALNST MaTCPHAIIOB.

28.CucTeMBbl yrpaBiIeH!s JAaHHBIMA 00 U3/IeHH.

29.0cobennoct o6naunsix CAM-TIpUIOKeHHUI.

30.0cobennocTr miathopmeHHbix CAM-cucTeM.

31.ABToMaTHuecKas TpacCUPOBKaA MEYATHBIX IUIAT, ¢ Ucnoab3oBaHueM CAM-npoueccopa.

Crnucok 3ajaHuii co CBOOOIHO KOHCTPYHPYEMBIM OTBETOB

3amanwme 1.

Co3paHne NpUHIMITHATBHON CXEMBI

BriOepute Barry 61MOIHOTEKY Ha MaHeau 6ubarnoTek. Kak Tonbko oHa BeIOpaHa, CIIUCOK KOMITOHEHTOB OMOIMOTEKH 0TOOpaKaeTCs
cireBa oT paboueit obmacty. B 370l OnbIHOTEKE MBI COXPAaHIIIN BCE KOMIIOHEHTHI C IPHKPETIICHHBIMH KOPITyCaMH, HEOOXOTNMEBIC
JUIA CO34aHuA CXEMBI U IIJIaThl HAICTO HpOGKTa. TenepL yCTaHOBI/ITe HECKOJIbBKO KOMIIOHCHTOB U3 3TOI'0 CIIMCKa.

[ompoOyiiTe anbTepHATUBHBIC CIOCOOBI YCTAHOBKH, PACCMOTPEHHBIC B TCOPETUYECKON YacTH paHee.

PaccraBbTe BCce HEOOXOIUMbBIE KOMITOHEHTBI ¢ OMOMOTEKH B HY)KHOM KOJIm4ecTBe. M COeMHUTE MX B CXEMY, UCITOb3Ys JINHUH
CBA3H, CCTCBBIC l'[OpTLI, IIUHBI U COCIUHCHUSA 663 CBSISGf/i, I‘IT06BI nonytmnacs CcXeMa, Ioxoxxasa Ha pI/ICYHOK HUXCEC:

3amanue 2

Co3spaiite ceHCcOpHI T cXeMHI B 3amaanu l. B Heo0xommMo nemons30BaTh HepapXudecKyto CTpyKTypy. [IockonbKy Bee mecTs
CCHCOPOB OAMHAKOBEIE, TO JOCTATOYHO OYyAET OJJHOTO HEPapXUUECKOTO OJI0KA, KOTOPHI MBI YCTAHOBHM Ha CXE€Me MIECTh pas.
Cozpnaiite HOBBIH nuCT ("TloMeHstiiTe TUT TMCTa HAa HepapXuyeckuii 6J10K). 3aTeM 100aBbTe HECKOJIBKO HY)KHBIX KOMIIOHEHTOB M3
paHee co3JaHHOM OMOIIMOTEKH M MOAKIIOUUTE UX K CETSIM Ha IIEPBOM JIMCTE C MOMOILBIO HEPapXUUECKUX BBIBOJOB. [ 100anbHbIe
CETH JUIS 3eMJIM ¥ TUTaHUS MOSBATCS aBTOMATHIECKH B CIICIICTBHUH NCIIOIB30BAHMS OTHOTHUITHBIX CETEBBIX IIOPTOB BO Beel cxeme. B
UTOTE JJOJDKHO MOTYIUTHCA:

Jast Toro, 4TOOBI HCHOJIB30BaTh HEPAPXUUECKUIT OJIOK B OCHOBHOH CXeMe, OIKIIOUUTE BXOJI U BBIXOJ OJIOKa K HEPAPXUIECKUM
BBIBOJIaM. BepHHTECH Ha OCHOBHYIO CXeMY M T00aBbTEe HEpapXUIECKHI OJIOK HECKONBKO pa3. [1oKIIFounTe BXOABI M BEIXOIBI OJIOKOB
K CEeTsIM KaK IT0Ka3aHO Ha PUCYHKE.

3aganue 3

IIpeoOpa3oBaHue CXEMEBI B TUIATY

3amyctute PCB Layout. Hactpoiite 6n61HoTekH. Y CTaHOBUTE €IIe HECKOJIBKO KOPITYCOB, JKEIAaTeIbHO U3 Pa3HBIX OUOIHOTEK.
Cosnaiite emie Heckosbko ceteii. OTkpoiite "Tpaccuposka / Tabmuia csi3eit". BeIBOIbI MOYKHO T00aBUTh WIH YAAJIUTh K/U3
BBIOpaHHOW ceTH. B 3TOM ke OKHE MOXKHO JOOABISTh U YIAIATH CETH.

ITocne 3arpy3ku cxeMbl, Ha paboueii o0acTi OyIyT pacroaraTbcsi BCe KOMIMOHEHTHI, @ MKy HUIMUA CHHUMHU JIMHUASIMHU
0TOOpaKaThCs HY)KHbIC CBsI3U. MI3HAYaIbHO KOMIIOHCHTHI PACIONararTcs aOCOMOTHO Xa0THYHO. VX YIIOPSAABIYMBAIOT PSIOM C
TpaHUIIAMH TUIATHI.

3amanue 4
CospaiitTe rpaHUIlb IJIAThl B COOTBETCTBUH C YEPTEKOM

3amanue 5

Brimonnute noaroroBky CAD k TpaccupoBke:

Jlo6aBuTh cI0M ¥ HACTPOUTH UX NapameTpsl; Jlo0aBUTh M OTPEAAKTUPOBATH CTHIIN NIEPEXO/IOB; CO3/aTh KIIAacChl ceTeil 1
OTPEAaKTHPOBATh UX MTapaMeTPHl; TOOUTh Oaphepsl TPACCHPOBKH.

3amanue 6
BBIMOHUTH TO3UIIMOHNPOBAHHE KOMITOHEHTOB TUIATHl HA OCHOBE MPOEKTa C KOMIIOHCHTaMH, CBSI3SMU M TPaHHIIAMHU TUTaThl. Bee
CJIOM, KJIACCHI CETEH M CTHIIM MEPEX0I0B HACTPOCHBI:

3amanue 7
Ha ocHOBe nipeyioxEeHHOTO TTPOESKTA BRIITOIHUTH PYYHYIO U aBTOMATHUECKYIO TPACCUPOBKH TLIATHI.

3amanue 8
Ha ocHOBe npeanioxKeHHOT0 MPOEKTa BHITOIHUTH MAPKUPOBKY KOPITYCOB.

3ananue 9
BbINOAHUTE TPacCUPOBKY NEYATHOM IIATHI AJIS SJEKTPUUYECKOM IPUHLIIUINAIBHON CXEMBI,
co3nannoi B DipTrace Schematic

3amanue 10
[TonyunTs yepTesku cOOPKH y mpenogaBartens, U3y4uTh ee.




Bri6upats Hanbomee panroHAIBHYIO OCIEI0BATEIbHOCTD CO3MaHMs COOPOK.

IMoctpouts cObopku B cucteme MecSoft FreeMILL for VisualCAM.

Coxpanbnm 3D Mozenu cO0pok B KOMITBIOTEPE B OTAEIBHOM nanke. [Ipy 3ToM clieyeT MOMHHTB, 9TO UM (aiiia COOPKH, a TaKxKe
HA3BAHUS MAMOK B [IYTH COXPAHEHHS JOJDKHBI COICPXKATH JIHIIIb JIATUHCKUE CHMBOJIBI U IU(PHI.

3ananue 11

TTomyuatot uepTexu AeTanel y mpernoaaBareis, U3ydatoT U aHATU3UPYIOT UX.

Bri6uparot crioco6 moydeHus 3aroTOBKHY U pa3pabaThIBAIOT TEXHOIOTHYECKHUIT TPpoLece U3TOTOBICHUS JeTalel, BKITIouasi BEIOOD
PEXYIIEro ¥ BCIIOMOTaTeIbHOI0 HHCTPYMEHTOB, Ha3HAYEHHE PEKUMOB PE3aHMUS.

PaszpabatsiBator 3D Moie1b 3arOTOBKH.

BrImonHSIOT HAJIOXKEHUE B IIPOCTPAHCTBE cOopku 3D Mozenell feTanu u 3ar0TOBKU C yI€TOM Ha3HAUEHHBIX NIPUIMYCKOB. Takxe B
cOOpKyY J00aBISIOT MPUCIIOCOOICHNE UITH €r0 3JIEMEHTHI, B3aUMHO YBS3bIBAsI €r0 IMOJIOKEHHE C 3arOTOBKON U IETANbIO.
OcyIecTBIsAIOT MoepoBanue 00padoTku B cucteme MecSoft FreeMILL for Visual CAM.

CoxpassroT ¢aitnsl 00paboTKH JeTanell B KOMIbIOTEPE B OTACIBHOM Mamnke, HaxkuMasi KHonKy COXpaHUTh Ha CTAHJAPTHOH MMaHeI!.
[Ipu 3TOM cegyeT MOMHUTB, YTO UM (paiiia MOJENH, a TAK)Ke Ha3BaHUS MANOK B YT COXPAHEHHS JOJDKHBI COAEPIKATH JIHIIIb
JIATHHCKUE CUMBOJIBI M LI PBL.

3aganue 12

[MomyuaroT uepTexu AeTanell y npenogaBartess, U3y4aroT 1 aHATU3UPYIOT UX.

Bei6upatot Hanbosee palMoOHAIBHYIO OCIEI0BATENBHOCTD IIOCTPOECHHSI TPEXMEPHBIX MOJENEN AeTanel.

Crpost Monenu netaneii B cucreme MecSoft FreeMILL for Visual CAM.

4. Coxpanstor 3D mozmenu fetaneil B KOMIBIOTEPE B OTAENBHOM Manke, HaxXnMas Ha KHONKY COXpaHHTh Ha CTAHAAPTHOH MaHenu.
ITpu 3TOM clieryeT HOMHUTb, 4TO UMs (aiisia MOJIeIH, a TaKKe Ha3BaHMUS MAIlOK B ITYTH COXPAHEHHMs JOJDKHBI COAEPIKaTh JIMIIb
JIATHHCKUE CHMBOJIBI M I PEL.

5.2. TeMbl NUCbMEHHBIX PadoT

Tems! pedepaToB MO JUCIUIIINHE

«CucteMbl aBTOMaTU3UPOBAHHOTO MTPOSKTUPOBAHUSD)

. BIM TexHOIIOTHY B IPOEKTUPOBAHUH.

. ABTOMAaTH3a1Us IPOEKTUPOBAHUSA 3IEKTPOHHBIX ycTpoiicTB EDA.
. ApxutextypHO-cTpoutensHsie CAIIP.

. Bunsr o6ecrieuenus CAIIP.

. Ber6op xonnenmmn padots! Hax npoekramMu B CAD cucremax.

. Ucrionp3oBanne CAIIP B urpoBo HHIYCTPHH.

. Ucnonb3oBanue CAIIP B MalImHOCTPOCHUHU.

. Ucnonb3oBanmne CAIIP mis penieHus 3aaad MpOeKTHPOBAHUS 00BEKTOB HH(Pa- CTPYKTYPHI.
. Ucrionp3oBarne CAIIP nipu pa3paboTke BUAEOUT.

10. Ucropus passurtust CAIIP.

11. Knaccudpukaruu CAIIP.

12. MeTonpl yaydIlIeHus KauecTBa IPOEKTUPOBAHUS.

13. Mo6unsnsie npunoxenust CAITP.

14. Hazunauenue I1O Autodesk Map 3D u ero 0CHOBHBIC MOZYJIH.

15. Haznauenwue I10 RasterDesk.

16. Haznauenue CAIIP ArchiCAD.

17. Haznauenue CAIIP Autodesk AutoCAD.

18. Haznauenune CAIIP Autodesk Civil 3D.

19. Haznauenne CAIIP Autodesk Fusion 360.

20. Hasnagenue CAIIP Autodesk Inventor.

21. Ha3unauenune CAIIP Autodesk Revit.

22. Haznauenue CAIIP Bentley MicroStation.

23. Haznauenue CAIIP

CATIA.

24. Haznauenue CAIIP nanoCAD.

25. Haznauenne CATIIP SolidWorks.

26. Haznagenne CATIP KOMITAC-3D.

27. O630p u cpaBHeHHE oTeuecTBeHHBIX CAIIP.

28. Oomme ceenenns o CAIIP.

29. OcHoBHble Moaynu CAIIP ¥ BO3MOKHOCTH UX IPUMEHEHUSL.

30. [TapameTpuyeckoe MOAEIUPOBAHUE.

31. PaboTa ¢ Tpaccamu (co3nanue, penaktiupoBanue) B cpeae CAIIP.
32. PaboTa ¢ nnu¢poBoii MOJENbI0 penbeda, pelakTHPOBaHUE TOBEPXHOCTEH, B cpelie
CAIIP.

33. Pabota co crnoxxHsiMu 00bekTamu B cpene CAIIP.

34. PazutHe o6mayHbIx TexHooruid CAIIP.

35. Paznmuumne TYIC u CAIIP.

36. Cucrema ynpasieHust JaHHBIMU 00 u3nenuu PDM. OcHoBHbIE (GyHKIUH.
37. Co3nmanue ropusoHTanei u noctpoenue npoduieii B cpene CAIIP.
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38. Co3nanue npoekra B cpene CAIIP. PegaktiupoBaHue U M3MEHEHUE TapaMeTPOB HACTPOMKH MPOEKTa.
39. CrnennansHoe 000pymoBanue, ucronbsyemoe CAIIP.

40. CpaBHUTENBHBII aHATHU3 CHCTEM aBTOMaTH3UPOBAHHOTO IIPOSKTHPOBAHUSL.
41. Cpencrta umxeneproro anamsa CAE.

42. Cpencra miIaHUPOBAaHUS TeXHOJOrHYecKux npoueccoB CAPP.

43. Crangaptel EquHOl ccTeMbl KOHCTPYKTOPCKOW JOKYMEHTAIUH.

44. Texuomorun Autodesk B prnbmax.

45. Texnomoruu PLM.

46. TexHOJIOTHY T€OMETPHUYECKOTO MOACIUPOBAHHUSL.

47. llenn aBTOMaTU3aLUU IPOEKTUPOBAHUS.

48. DBomonus 3D mpoeKkTHpoBaHMUS.

49. DneKTpOHHbIE YEPTEHKH.

50. Dranb! Beioopa CATIP.

51. DTansl OMBITHO-KOHCTPYKTOPCKUX padoT.

5.3. ®oHA OLEHOYHBIX CPEACTB

CIHCOK TECTOBBIX 3aJJaHUN MO JUCIUTIINHE

1. Kak pacimdposeiBaercs: abopeBuarypa CAIIP?

A) crucTeMa aBTOMAaTH3UPOBAHHOTO TIPOM3BOJICTBA;

B) cucrema aBTOMaTU3UPOBAHHOTO MMPOSKTHPOBAHUS;

B) cucremHblil aHaMU3 TPOU3BOACTBA.

2. Jaiite Hanbosee MONHOE ONpPEeICHUE OHITHS «CUCTEMa aBTOMAaTH3UPOBAHHOTO MPOU3BOJICTBAY!

A) 910 MakeThl mporpamm, Beimoasrone Gpyakiun CAD/CAM/CAE/PDM, T.e. aBTOMAaTH3UPYIOIIHE POSKTHBIE TIOJTOTOBKH
MIPOM3BOJCTBA U KOHCTPYHPOBAHUS, a TaK XKe yIpPaBICHNE HHKECHEPHBIM JEJIOM;

B) aT0 cucrema B3aumoeiicTBus yenoeka 1 OBM;

B) aT0 ynpaBieHrne HHKXCHEPHBIM JICTIOM.

3. Bribepure Bepubrii BapuanT otBeta. CAD (Computer-Aided Design) — 370!

A) cucteMa yrnpaBieHUs! IPOSKTHBIMU JaHHBIMU;

b) cucrema TeXHUYECKOH MOATOTOBKY ITPOM3BOJICTBA, TPESAHA3HAYCHHAS JAJIsl H3TOTOBIICHHUS CIIOKHOIPOMMIBHBIX JeTaneii n
COKpAIIeHHs IUKJIa UX IPOU3BOJICTBA;

B) xommbroTepHOE 0Oecnieuenne, npeHa3HaueHHOe A pelIeHHsI KOHCTPYKTOPCKUX 3a7ad 1 0OPMIIEHUSI KOHCTPYKTOPCKON
JIOKYMEHTALlUH.

4. Bri6epure BepHsIit Bapuant orBeta. CAM (Computer-Aided Manufacturing) — 3to:
A) KOMIIBIOTEpHOE OOecTieueHue, MpeiHa3HauYeHHOe JUIsl PELICHNs] KOHCTPYKTOPCKHX 3a/1a4d U 0popMIIEHHsI KOHCTPYKTOPCKO#
JOKYMEHTALHN;

b) kommbroTepHOE OOEcIIeYeHNE, TPeJHa3HAYCHHOE JUTS HHKCHEPHBIX PacyeTOB;

B) cucrema TexHHUECKON TTOATOTOBKH MTPOU3BOJICTBA, IPETHA3HAUECHHAS TSl H3TOTOBIICHUSI CIIOKHOTPOMUITBHBIX JIETael U
COKpAIlleHHsI IUKJIa UX MPOU3BO/ICTBA.

5. Bribepute BepHblit BapuanT otBeta. CAE (Computer-Aided Engineering) — 370:
A) KOMITBIOTepHOE 0OecredeHne, MpeHa3HaueHHOE [T HHKEHEPHBIX pacyeToB;

B) cucrema ynpaBieHus MPOEKTHRIMY JaHHBIMU;

B) xoMmIbrOTepHOE 0OECIIeUeHUE, IPeIHA3HAYCHHOE ISl PELICHHS KOHCTPYKTOPCKHX 337134 U 0(OPMIICHHST KOHCTPYKTOPCKOM
JIOKyMCHTAILIH.

6. Bri6epure BepHsIit BapuanT orBeta. PDM (Product Data Management) — 310:

A) KOMIIBIOTEpHOE OOecneueHre, NpeaHa3HaueHHOe ISl MH)KEHEPHBIX PacyeToB;

b) cucrema yrpaBieHust IPOSKTHBIMU TAHHBIMH;

B) cuctema TeXHHUYECKOH MTOATOTOBKH MPOU3BOJICTBA, MPETHA3HAUCHHAS JJIS1 H3TOTOBIICHUSI CIIOKHONPOMMITBHBIX JIETaIeH U
COKpAIIIeHHsI IUKJIa UX POU3BO/ICTBA.

7. Ckonbko 3tanoB cozganus CAIIP 3aBepiinioch Ha JaHHBIH MOMEHT?

A)3;

b) 2;

B) 5.

8. Korna nosieuiace nepas CAD-cucrema?

A) 1960-e rT.;

b) 1980-e rr,;

B) 2000-¢ rr.

9. Kro sBnsiercs co3narenem nepsoit CAIIP?

A) Iarpuk X3HpETTH;

B) Yapnn3 becoumk;

B) Maiik Pun.

10. B xaxoit meprox BpeMeHH ObUTa BHeIpeHa B NMpou3BoAcTBO repBasi CAITP?

A) 1990-e rr.; B) 1970-e rT.;

B) 2000-¢ rr.

11. Bribepute BepHbiii BapuaHT oTBeTa. CALS-TeXHOIOTHH MO3BOJISIOT OCYIICCTBUTD:
A) aBTOMAaTH3AIMIO OTACTBHBIX 33/1a4 IIPON3BOJICTRA;

B) xoMIIeKCHYI0 aBTOMATH3AIUIO TIPEITPUSTHS;

B) HenpephIBHOCTB MOCTABOK MPOIYKIIHH M MOAJICPKaHHE €€ )KU3HEHHOTO MK,




12. ITo dyrkmumonansHoMy xapakrepy CAM-, CAD-cucTemMsl NPUHATO IEIUTh Ha:

A) 4 ypoBHs;

b) 3 ypoBHs;

B) 2 ypoBHsL.

13. CAM-, CAD-cucteMbl BEpXHETO YPOBHSI MO3BOJISIOT BBIIOIHSATH:

A) TOIBKO aBTOMATH3ALMIO YepTeKa Ha HU3KONPO(DHUIbHBIX paO0UNX CTAHIHUIX;

b) cnoxHBIe onepayy Kak TBEPIOTEIBHOM, TaK M IOBEPXHOCTHON T€OMETPHH, MOICINPOBATh IPUMEHEHNE K COOPHBIM y3JIaM U3
MHOTHX JIeTaJICH;

B) 3D-monenupoBanue.

14. CAM-, CAD-cucteMbl HU3KOTO YpOBHS IO3BOJIIOT BBIIOIHSTS!

A) TONBKO aBTOMATH3AIMIO YepTeka Ha HU3KOMPO(UIEHBIX PAO0OUNX CTAHIIHAX;

B) cnoxHble onepary Kak TBEpAOTENbHOI, Tak 1 MOBEPXHOCTHOM T'€OMETPUH, MOAEIUPOBATH IPUMEHEHHE K COOPHBIM y371aM U3
MHOTHX JIeTaJICH;

B) 3D-moznenmpoBanue.

15. CAM-, CAD-cucTeMbl CpeJHET0 YPOBHS MO3BOJISIOT BBIMOIHATD:

A) TONIBKO aBTOMATH3ALMIO YepTeKa Ha HU3KONPO(DHUIbHBIX paO0UNX CTAHIHUIX;

b) cnoxHBIE omepauy Kak TBEPIOTEIBHOM, TaK M IOBEPXHOCTHON T€OMETPHH, MOJICINPOBATh MPUMEHEHHE K COOPHBIM y3JIaM U3
MHOTHX JICTaJICH;

B) 3D-moznenupoBanue.

16. Crioco0 mpecTaBiIeHus JIeKal B HaMsITH KOMIIBIOTEPA, IPENOIaralomuii HaIMIne CrennalbHbIX HHCTPYMEHTOB JUIs
(hopManu3ayy U 3aIHCH MOCIIETYIOIIET0 MOCTPOCHNUS JIeKall Ha INTOCKOCTH, Ha3bIBACTCS:

A) rpaduueckuii criocoO;

B) napamerpuueckuii croco0.

17. Crioco6 mpecTaBiIeHNs JIEKaN B TaMITH KOMITBIOTEpa, OCHOBAaHHBIH HAa IPIMEHEHUH TPa(UIeCKIX IPUMHUTHBOB (TOYEK, THHUMH,
JyT) IJIS CO3JIaHMS JIeKall ¥ XPaHEHHUS UX B MAMSTH WK 0a3e JaHHBIX CHCTEMBI, Ha3bIBACTCS:

A) rpaduueckuit ciocoo;

b) napamerpuueckuii crocod.

18. Beroepure mmuee. Uto He sBisiercs 3agadeir CAIIP O?

A) coBepIIeHCTBOBaHME NIPOIIecca MPOEKTHPOBAHMUS O/IEXK B! HA OCHOBE BHEAPECHUS HOBBIX WHIKCHEPHBIX M KOMITBIOTEPHBIIH
TEXHOJIOTU;

B) HempeprIBHOCTE IMOCTABOK MPOIYKITHH M HOAICP)KAaHHE €€ )KU3HEHHOTO IHKIIA;

B) obecnieuenne u peann3anus Hanbojaee ONTUMATIBHBIX PEXUMOB B3aHMOICHCTBHS ITOJIB30BATENS C CHCTEMaMH Pa3IHIHOTO
YPOBHSI U HA3HAYCHUS.

19. Jlaiite onpenenenue. baza 3Hanuii — 310?

A) ceMaHTHYeCKast MOZENb, OIMCHIBAIONIAs IPEIMETHYIO 00JIaCTh M TI03BOJISIONIAS OTBEYATh Ha BOIIPOCHI U3 3TOH NMPEeIMETHON
00J1aCTH, OTBETHI Ha KOTOPBIE B IBHOM BHJIE HE MPUCYTCTBYIOT B 0a3e JaHHBIX;

b) mpoBepeHHbII MPaKTUKOH pe3yNnbTaT MO3HAHMS A€ CTBUTEILHOCTH;

B) citoxHBIH mporpaMMHBII KOMIUTIEKC, aKKyMYJIHPYIONHHA B OpMaIbHOM BHJIE 3HAHMS CIICIHATHCTOB B KOHKPETHBIX IIPEIMETHBIX
o0JacTsx.

20. [aiite onpeneneHue. 3HaHUE — 9T0?

A) cemaHTHUeCKasi MOZIEIb, ONHCHIBAIOIIAS IPEIMETHYIO 00J1aCTh 1 MO3BOJISIOIAst OTBEYATh HA BOIIPOCH! M3 3TOH IPEMETHOI
00J1aCTH, OTBETHI HA KOTOPBIE B IBHOM BHJIE HE MPUCYTCTBYIOT B 0a3e JaHHBIX;

B) npoBepenHsIit MIPaKTHKOIT pe3yabTaT MO3HAHUS JeHCTBUTENBHOCTH.

21. Ilpopomxkute yrBepxaeHue. [1oj skcnepTHON CUCTEMOI MOHUMAaeTCH. .. :

A) ceMaHTHYeCKast MOZENb, ONMCHIBAIONIAs IPEIMETHYIO 00JIaCTh M TI03BOJISIONIAST OTBEYATh Ha BOIIPOCHI U3 3TOH NMPEIMETHON
00J1acTH, OTBETHI HA KOTOPHIE B IBHOM BHJIE HE MIPUCYTCTBYIOT B 0a3e JaHHBIX;

bB) npoBepeHHbI MPaKTUKON Pe3yabTaT MO3HAHUS AEHCTBUTENLHOCTH;

B) cioxxHBIH IPOrpaMMHBIH KOMIUIEKC, aKKyMYJIUPYIOIHI B ()OPMAIBEHOM BHJE 3HAHHS CHELHAINCTOB B KOHKPETHBIX MPEIMETHBIX
obmacTax.

22. YT0 Ha3BIBACTCS CTATHCTUYIECKON 0a30ii 3HAHHUHA?

A) 6a3a 3HaHUIL, HcHONb3yeMas AJsl XpPaHEHHUs JaHHBIX, CYLIECTBYIOIINX AT PelIeHHs KOHKPETHOH 3a1aun 1 MEHSIOIUXCS B
MpOIecce STOTO PEUICHHS;

b) 6a3a 3naHui, copepxanias CBeICHU, OTPaKaroIe CIeU(UKY KOHKPETHOH 001aCT! M OCTAIOIINecs HEM3MEHHBIMH B XOIE
pelIeHus 3a1aqH.

23. Yto Ha3BIBACTCS JHHAMAYECKON 0a30i 3HaHMNA?

A) 6a3a 3HaHWI, HCHONB3yeMas IS XPaHSHHS TaHHBIX, CYIIECTBYIOIINX JJIS PEIIeHHsS KOHKPETHOH 3a1a4i ¥ MCHSIOIINXCS B
IpoLecce 3TOTO PELICHHS;

b) 6a3a 3naHuii, copepxalas cBeJEHUs, OTpaskarole crelu(pUKy KOHKPETHON 001aCT! U OCTAIOIINECS HEU3MEHHBIMU B XO/I€
pemIeHus 3a1aqH.

24. TaiiTe ompeseneHne MOHATUIO «aBTOMaTU3UpOBaHHOE pabouee Mectoy cornacHo ITOCT 34.003-90 «MuapopmanmonHas
TexHonorus. Kommiexc ctaHIapToB Ha aBTOMAaTH3UPOBaHHBIE CUCTEMbI. ABTOMaTU3UPOBAHHbBIE CUCTEMBI. TepMUHBI U
OIpeieICHUS»:

A) nporpammHo-TexHI4Yecknit komieke CAIIP, npexHa3sHadeHHBIA A1 aBTOMATH3AINH ACATEITEHOCTH OIPEICIICHHOTO BH/A;
B) unanBUIyanbHBIA KOMIUIEKC TEXHUYECKUX CPECTB, IpeAHA3HAYCHHbIH AT aBTOMATH3AIHH PO EeCCHOHATBHOTO Tpyaa
CTeLUaTuCTa 1 00eCIeUBaIOMINI TOArOTOBKY, peJaKTUPOBAHKE U Mepejauy Ha SKpaH U e4aTh HEOOXOAUMBIX €My IOKyMEHTOB U
JTAHHBIX;

B) HakomIeHHbIE YeTOBEYECTBOM UCTHHBI, (haKThI, IPUHIUIIB ¥ IPOYHE OOBEKTHI TIO3HAHUSL.

25. YT0 He OTHOCHUTCS K NPUHIUIAM CO3/IaHUsI aBTOMaTU3HPOBAHHOTO paboyero MecTa:




A) CUCTEeMHOCTb,
B) napamusanue;
B) a¢pdexTnBHOCTS.

26. Uto Ha3bpIBalOT 0230BBIMU dJI€MEHTaMHU (OPMBI B METO1aX KOHCTPYKTUBHOM reoMeTpun?

L. MOJIEJIY TTapajuieNenunena, cepsl, HUINHApa, TPU3MBI;
2. TOYKH, JINHUH, TIOBEPXHOCTH;

3. CIUIAafHBI, KPUBBIE U IIOBEPXHOCTU be3sbe.
OtBer

A

1. IIpaBunbHO

2. [IpaBuibHO

3. HemnpasuibHo

b 1. IIpaBunsHo

2. HenpasuibHo

3. HenpasuibsHo

27 Ioxcuutaiite 1Mo MpaBmiLy KoJieca PYJICTKHA BEPOATHOCTH BBIOOpA XPOMOCOM B KaUeCTBE POAUTENBCKHUX, €CITH UM
COOTBETCTBYIOT 3HaueHHs (QYHKLUH MTOJIE3HOCTH M3 Tabj. (peruaercs 3ajada MUHUMU3ALUN):

A) Beposarnoctu pasusl 0,18; 0,23; 0; 0,33; 0,26.

B) BepositHoctr pasasl 0,08; 0,23; 0; 0,13; 0,22.

28 Yto ciemyer BIOpAaTh B KAYECTBE I€HOB MPH PEIICHUU 3a]a4n cuHTe3a pacnucanuid (JSSP) renernueckumu Meronamu?

1. Ka)XJ10if paboTe COOTBETCTBYIOT JIBa JIOKYCa, a UX aJUIENI BBHIOPAHHOM MalIWHE W HOMEpY Odepely Ha OOCIy)XHBaHHE;
2. Ka)XI0W MalllMHEe COOTBETCTBYIOT [IBa JIOKYca, a MX ajlejd BbIOpaHHOH paboTe M HOMepY ouepenn Ha ee 0OCIy)KHBaHHE,
3. reHbl HOMEpa IBPHUCTHK, B KaXJOi 3BPUCTUKE pean30BaHbl MpaBuia BEIOOpA OYepeaHOH paboThl U MalIMHBI JJIs ee
00CITy)KHUBaHUS.

A

1. IIpaBunbHO

2. HenpaBuibHO, MOCKOJIBKY OZHA MAIIMHA MOXET 0OCIIY)KMBaTh OoJiee OJJHOW pabOThI

3. IIpaBuibHO

b

I. Bo3MoHBII BapHaHT

2. [IpaBunbHO

3. IIpaBunsHO

B

1. Bo3MoxHBIN BapuaHT

2. HemnpaBuibHO, OCKOBKY OJIHA MalIMHA MOXET OOCITy)KHBaTh Ooyiee 0JHOH paboTHI

3. IIpaBunsHO

29 CKkoppeKTHpYyHTE MPSIMbIE OTPAaHHUYEHUS
B COOTBETCTBHH C METOJIOM PACIIPOCTPAHEHUS OTPAHUICHUH, KOTOPBIMH SIBJISIFOTCSl OTPAHUYCHUS U .

OtBer
A)
b)

30 CkoJIbKO abTEPHATHBHBIX PEIICHUI OMUChIBaecT Mopdosornueckas tadauna u3 10 ctpok mo 20 37eMEHTOB B KaXK0W U3 HUX?
Otser

A) 2020

b) 2010

31 OTMmeTbTe B IPUBEIEHHOM CIUCKE JIOTHCTUYECKUE CUCTEMBI:
1. MRP-2;

2. ACVYTII

3. SCADA,;

4. ERP;

5. ECAD;

6. PDM.

A

I. HenpasuibHo

2. HemnpasuibHo

3. IIpaBuibHO

4. [IpaBUIBHO YacTUYHO, IOCKOJBKY B cocTaB ERP 0OBIYHO BXOJHT JIOTUCTHYECKAs MOJCHCTEMA
5. Henpasuibno

6. HenpasuiibHo

b

I. [IpaBuibHO




2. HenpasuibHo
3. HenpasuibHo
4. [IpaBmIBHO YacTHYHO, TOCKONBKY B cocTaB ERP 00BIYHO BXOIMT JOTHCTHYECKAs MOACHCTEMA
5. HenpasuibHo
6. HenpasuisHo
B

1. IIpaBunsHO
2. HenpasuibHo
3. [IpaBunbHO
4. IIpaBunbsHO
5. HenpasuibHo
6. HenpasuiibHo

32 OtmeTtbTe B npuBeneHHOM criincke Gy SCADA:

L. 3aMUTa JAHHBIX OT HECAHKIMOHMPOBAHHOTO JOCTYMA;
2. KOHTPOJIb 3JIEKTPOHHOM MOAMUCH;

3. MapIIpyTH3ALUs TPAHCIIOPTHBIX CPECTB;

4. cOop u 00paboTKa JaHHBIX, TIOCTYMAIOMIUX OT JATYUKOB,
5. CUTHAJIM3ALUs O HEUCTIPABHOCTAX B 000pYHOBaHMU U 00 aBapUHHBIX CHUTYaIHSIX.
A

1. HenpasuibHo

2. HenpasuibHo

3. HenpasuibHo

4. IIpaBunbsHO

5. IIpaBunbsHO

b

1. [IpaBunbHO

2. IIpaBunsHO

3. HenpasuibHo

4. [IpaBunbHO

5. IIpaBuibHO

B

I. [IpaBabHO

2. HenpasuibHo

3. HenpasuiibHo

4. HenpasuibHo

5. [IpaBunbHO

33 Kaxkue u3 nepeuncieHsbix Huke CAD-cucTeM Ha3bIBAIOT "TAXKEIBIMU '

1. Inventor;

2. SolidWorks;
3. Unigraphics;
4. Kowmrmac;

5. CATIA.

A

1. HenpasuibHo
2. [IpaBunbHO

3. [IpaBunbHO

4. HenpasuiibHo
5. HenpasuibHo
b

1. IIpaBuibHO

2. HenpasuibHo
3. HenpasuibHo
4. HenpasuibHo
5. IIpaBunsHO

B

1. HenpasuibHo
2. HenpasuiibHo
3. IIpaBunbsHO

4. HenpasuibHo
5. [IpaBunbHO

5.4. IlepeyeHb BU/IOB OLIECHOYHBIX CPECTB

3ananus co cBoO6oaHO KoHCTpyHupyembiM otBeToM (CKO) mpenmonaraer cocraBieHre pa3BepHyTOro OTBETa Ha TEOPETHUECKUN
BOIIpOC. 3alaHre ¢ BEIOOPOM omHOTO BapuaHTa oTBeTa (OB, B 3amaHNM TaHHOTO THIIA IIpEUIaraeTcsi HECKOIBKO BapHaHTOB OTBETA,
Cpear KOTOPBIX OJUH BepHBIA. 3aaHus co cBoOOAHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeanonaraer coctaBaeHHe pa3BepHYTOTO
OTBETA, BKJIFOYAKOIICTO IMOJTHOE PELICHHE 3a/Ia9H C TOSICHCHUSIMH.




6. YHAEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. PekoMeHayemas 1uTepaTypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3nmarenscTBO, TOX

JI1.1 |boxko A.H., OCHOBBI aBTOMaTU3UPOBAHHOIO Mocksa: OOO "HayuyHo-u31aTeIbCKUI HEHTP
Bonocarosa T.M. IPOEKTUPOBAHUSA: Y UeOHUK NH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=348154
JI1.2 | JIanr B.®. [Iporpammuposanue B CAIIP: Mocksa: OOO "HayuHo-nu31aTeNbCKUA EHTP
IIpocTpaHCcTBEHHOE MOJEIUPOBAHKE aAllIlapara NH®PA-M", 2022, URL:
BO3YIIHOTO OXJaxXJAeHUsA B cpene Autodesk https://znanium.com/catalog/document?
Inventor: Yuebnoe ocodue 1id=414856
JI1.3 | fAngenko B. C. nanoCAD — nipocTto, 3¢ deKTHBHO, Mocksa: Pycaiinc, 2022, URL:
nepcrektuBHO. Camoyuntens CAIIP ¢ myns: https://book.ru/book/944761
Y4eGHuk
6.1.2. JlonosiHuTEILHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBo, r0j
JI2.1 |Mycaunal'. P., MeTponorus, ctanaapTusanus u ceptudukamus: | Mocksa: KaoPyc, 2017, URL:
IIpaBukos 0. M. Y4eOHHuK https://book.ru/book/921263
JI2.2 | byrko A.O., Ocuossl MogenupoBanus B CAIIP NX: Yue6noe |Mocksa: OOO "HayuHO-H31aTeNBCKHI IEHTP
[pynuukos B.A., rmocobue MH®PA-M", 2018, URL:
Ipipxos I".A. https://znanium.com/catalog/document?
1d=302966
JI2.3 | JIucsk B.B. Pazpaborka CATIP a51eKTpoHHOM anmaparypel: PocroB-na-/lony: U3narensctBo FOxHOTO
Y4eGHoe mocobue ¢denepanbHoro ynusepcurera (F00VY), 2017,
URL: http://znanium.com/catalog/document?
1d=339800
J12.4 | Maptumun C.A., OCHOBBI TEOPHH HaJSKHOCTH HHPopMannoHHbIX | MockBa: Usnarensckuit lom "OOPYM", 2020,
Cumonos B.JL, cucreM: YdeOHOe ocodue URL.: https://znanium.com/catalog/document?
Xpamyenko M.B. 1d=348733
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue WznatenscTBo, roa
JI3.1 | Enmmn FO.M. W HHOBaIIMOHHBIE METO/IBI TPOSKTUPOBAHUS Mocksa: UznatensctBo "COJIOH-IIpecc",
neuaTHeIX m1aT Ha 6aze CAIIP P-CAD 200x: 2020, URL:
[Ipaktudeckoe nmocodue https://znanium.com/catalog/document?
1d=392251
6.2. DjIeKTPpOHHBIE YueOHbIe U3IaHUA U NIEKTPOHHbIE 00pa30BaTeIbHbIE PECYPChI
D1 | UuTepHer yHuBepcuteT HHGOpManuoHHbix TexHonornidt MHTYUT . - Pexxum noctyma:
https://www.intuit.ru/studies/courses
92 | DnexrtponHas oubmmoteuHast cucrema BOOK.ru. - Pexxum moctyna: http://book.ru
33 | DnmexTpoHHas OnbnMMoTeyHas cucTeMa Znanium . - Pexxum mocryma: http://znanium.com/
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PACIIPOCTPaHsieMOe IPOrpaMMHoOe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMPOU3BOJACTBA
6.3.1.1 | LibreOffice O¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no munersun GNU GPL
6.3.1.2 | Mozilla Firefox Bpay3ep Mozilla Firefox ITporpammuoe obecneuenue mo junensun GNU GPL
6.3.1.3 | fAunexc bpaysep bpayzep Aunnexc bpayzep JluneHznoHHoe coranieHne Ha UCTIOIb30BaHKe rporpamMm Sunexc bpaysep
https://yandex.ru/legal/browser_agreement/
6.3.1.4 | Windows 10 Pro RUS Omneparanas cuctema — Windows 10 Pro RUS TMoammcka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.5 | Notepad++. TekroBslii penakrop Notepad++. IIporpammuoe obecrieuenue no auten3sud GNU GPL
6.3.1.6 | Diptrace IIporpammuoe obecneuenne EDA/CAD nanst co3ganus NpUHUMIHAIBHBIX CXEM U NIeYaTHBIX miat JIuueHnsus ams
00pa3oBaTeNbHON OpraHu3anuy. JINIEH3NOHHOE COoTTallleHHe ¢ OKOHEYHBIM rojb3oBateneM OO0 «Hosapm»
6.3.2. Ilepeuenn npodeccHOHAIBHBIX 023 JaHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Koncynprant [Imtoc http://www.consultant.ru
6.3.2.2 | POCCTAHJAPT ®enepanbpHOE areHTCTBO MO TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH

https://www.gost.ru/portal/gost/




6.3.23

HCO MexayHapoaHasi opraHH3aIys o cTaHgapTu3anuu https://www.iso.org/ru/home.html
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Konexc — IIpodeccronansHele cpaBounsle cucteMsl  https://kodeks.ru

7. MTO (o6opynoBaHue U TeXHHYECKHE CPeACTBA 00y4eHuUs1)

Ayn HaumeHoBanue o OcHauieHue

114 [Homemenue nns LibreOffice 20 TocaIouHBIX MECT, pabodee MECTO MPEToIaBaTeNs,
IIPOBECHUS Inkscape 15 mono6noxoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
3aHATHHA MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKIIHOHHOTO Edition Extreme
THUIA, Blender 5 mono610K0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEMHHAPCKOT0 Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
THIA, KyPCOBBIX IntelliJ IDEA Extreme
pabot (kypcoBeix | PyCharm Community Edition 1 ceteBoil HeynpaBigeMslii komMmyTarop DES-1024G
MIPOEKTOB), Eclips 1 UnTepaktuBHas nanens EliteBoard LR-75UT4017
TPYIIOBBIX U Adobe Reader DC 1 Hoytoyxk 15.6 HP 15-ral05ur
naauBuayatbHbix | MAC OS Big Sure 1 M®VY Brother DCP-1612WR
KOHCYJIbTaLUH, JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TEKYIIEero JetBrains DataGrip
KOHTPOJISI 1
IIPOMEKYTOUYHOM
aTTecTanuy,

CaMOCTOSTEIBHON
paboTHI.

202 ITomemenwne mis 7-Zip 70 mocaJOYHBIX MECT, IPEIo/1aBaTeIbCKOe MECTO, JI0CKa,
IIPOBEIEHUS SAnnexc bpaysep MYJIBTUMEIUHHBIN IPOEKTOP (IIEPEHOCHOH), IEPEeHOCHOH
3aHATHHA LibreOffice HOYTOYK
JICKIIMOHHOTO THIIA

208 [Tomemenue nmns Windows 10 Pro RUS 19 nocamouHBIX MecT, pabodee MEeCTO IPEIOaaBaTeNs,
IIPOBECHUS 7-Zip 10 xommerotepos H97-PLU/INTEL 15-4460/DDR3-1333-
3aHATHHA Sunnexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JICKIIMOHHOTO Mozilla Firefox PCle GBE
THUIA, LibreOffice 9 xommbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOI0 LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THIA, KyPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pabot (kypcoBbix | Notepad++. 1 kommbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MPOEKTOB), 1C:Ilpennpustue 8. Komriext 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
TPYIIIOBBIX U Kaspersky Endpoint Security HD-5700 Realtek PCle GBE
WHIUBUAYATbHBIX | MS Access 2016 10 monutopos Philips 274E5QSB 27~
KOHCYJbTaLlUH, MS Project Pro 2016 1 monuTop Samsung SyncMaster E1720
TEKyLIEro MS SQL Server 2019 11 KOMIIIEKTOB KJIaBUATypa+MBblllb
KOHTPOJIA U MS SQL Server Management 1 npunTep HP LaserJet 1018
MIPOMEKYTOTHOH Studio 18.8 1 kommyTaTop HeynpasisieMblid TL-SG1024D
aTTeCTaluH. MS Visio Pro 2016 MesxnucunmnHapHas taboparopras craniust NI ELVIS IT u

MS Visual Studio Community MO Circuit Design Suit
Edition Jlabopatopusi CXeMOTEXHHUKH (HEOOXOAMMO HAINYHE J1a0.
Visual Studio Code cranuuu ELVIS) IIpaxtukym 1o mupoBBIM dIIeMEeHTaM
Blender BBIYHCIUTETBHON 1 HH()OPMAIMOHHO-U3MEPUTEIHHON
Gimp TEXHUKH (HE0OX0IMMO HaJIM4HWe JIAOOpATOPHOH CTaHIIUU
Maxima ELVIS) JlabopaTtopus nmpoekTHpoBaHHEe IH(PPOBBIX YCTPOHCTB
Oracle VM VirtualBox u nporpammupoBanus [IJIMC (Heobxoanmo Hannane
StarUML V1 nabopatopHoii craniuu ELVIS) Kommuekt akceccyapos NI
PostgreSQL myRIO Starter Accessory Kit (omuonansno) KoMriekr
IntelliJ IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommnekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JlabopaTopus nporpaMMUpOBaHHUs
Adobe Reader DC BCTpanBaeMbIX cucTeM JIOKanbHbIE BEIYUCIIUTEIBHbBIE CETH
Diptrace (reobxoaumo Hanmmuue naboparoproit crannun ELVIS)
Embarcadero RAD Studio XE8 [IpombitnenHbie HHTEP(ENCH U MPOTOKOIIBI (TIpOorpaMMHast
Arduino Software (IDE) Bepcus) Akanemuueckas nunensus NI LabVIEW na
NetBeans IDE HEOTPaHNYCHHOE KOJI-BO PAOOUYMX MECT B Ipefenax Kadempal.
ZEAL Arduino Robot.
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full

123a CrenmansHoe 7-Zip Cucremnsrii 6mok AMD FX-8120 1t

[oMelieHue 1ist

Supexc bpaysep

Cucremusiii 650k Intel Core 2 CPU 4400 1.




XpaHeHus 1
NpOGHUIAKTUIECKOT
0 00CITy)KUBaHUS
y4eGHOTO
00opynoBaHHA

LibreOffice

Notepad++.

Oracle VM VirtualBox

Adobe Reader DC

ZEAL

Klite Mega Codec Pack
Windows 7 Pro

CDBurnerXP

Java 8

PDF24 Creator

CCleaner

Koncons Kaspersky Security
Center

Kaspersky Endpoint Security 11
TTAPYC-bromxer 8.5.6.1
Microsoft Office 2007 Professional
Plus

10-Strike File search pro
10-Crpaiix CxanupoBanue Cetu
10-Crpaiix THBeHTapu3anus

Momnwurop “LG L1718S” 1 mit.

Monwurtop “BENQ CL2240” 1.
MonuTtop “SAMSUNG 740m” 1mr.
Habop ncarpymenTos 1 mt.

asnpuas cranuusa Lukey 902 1 mt
IIpunatep SAMSUNG ML-1665 1 .
IpuaTep SAMSUNG ML-1615 1 mt.
Kommytatop D-Link DES-1005D 1 mT.
Poyrep Keenetic Lite (KN-3110)1 mT.
Masmeank 40 BT nep/pyuka 1 mr.

Jlamna HacTonpHas 1 mit.

Cron 1-tym00BBI# 1 1mT.

Cron 2 TyMOOBBIi 1 1T,

Cron o(hHCHBIH KOMITBIOTEPHBIN 1 mIT.
CTonuk KOMIBIOTEPHBIH | mmIT.

Cron 1-TyOOBBIi ¢ BepXHEi# mpucTaBKon 11T,
Crynbs TKaHEBBIE HA METaTOKapKace 21T
Cryn nepeBsiHHBIM 11T

Iemecoc “SUPRA 1800W” 1 mt.
ypymosept “Hitachi ds12dv{3” 1 mT.

Komnberotepon Be6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wt
Iepdopatop I'pan-M 1 mir.
Muxpodon Yanmai R933 — 2 mr
HoytOyx Asus X541U — 1 mT
Ipoektop Cactus CS-PRO.02B.WXGA-W — 1 mrt.
IIpoextop Acer QNX1310 — 2 it
124 Knacrepnas 7-Zip Croiixa cepBepHas

nabopatopust Mozilla Firefox VYupasmsromuii y3en knacrepa [SO0PX-S5380\ Xeon E5345\

Cepepnbiif neHTp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 .

CrieruaiibHOe Java 8 Pabounii y3en knactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-

TIOMETIeHUE IS
XpaHeHus 1
NpOGHUIAKTUIECKOT
0 00CITy)KUBaHUS
y4eOHOTO
00opynoBaHH

Kaspersky Endpoint Security 11
Windows Server 2003 R2 Standart
Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMUHUCTPUPOBAHUS
Kaspersky Security Center
YMKK «TenekoMMyHUKAIMK U
ceTn»

YMKK «KommyTtaTopsl
JIOKAJIBHBIX CETeW»

YMKK «OnexTporexHuka u
JNIEKTPOHHUKA»

YMKK «MHpopMannoHHbIE
CHCTEMBI B 9KOHOMUKE

YMKK «KoprniopaTtusHsie
HH()OPMALMOHHEBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «HpopmannoHHbIe
TEXHOJIOTHID

YMKK «¥Ynpapnenue 6azamu
JTAHHBIX)

YMKK «CeteBbie
HH(POPMAMOHHBIC TEXHOIOT U
YMKK «TeopeTnuecknue 0OCHOBBI
HH)OPMATHKI»

YMKK "OCHOBBI aNnropuTMH3AIHN
U IIPOrPaMMHPOBAHUS
JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

667-8192Mb\WDS00JD\ - 16 T

CepaepHnbiii y3en Spectrus ISOOPX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepaepnbiii y3enm DEXUS 11 IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommytatop DLink

Cepgepnbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 it

CereBoe xpaHunuuie AaHHbIX Synology DS-418 1 mir.
MonuTtop Acer V193 1 mir.

[Ixad 2-x ABEpHBIH apXUBHBINA METAII. - 21T

Cmur cuctema AirWell 1 mir.

Crur-cuctema Lessar 1 1.

Cucrema xonrpoiist goctyna CKAT 1200 17 1 wr




Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Ounnod 11 “Kpeno-nuanor”
Cucrema yTnaBiIeHUs
XpaHUIHUILEM ToKyMeHToB “Kpeno
-nuanor”’

Hentp ympasnenus [10 Kpeno

MS SQL Server 2016

Apache HTTP Server

118 Kadenpa 7-Zip Cuctemnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruucnuTenbHol | LibreOffice Monurop
TEXHHUKH. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CrienmasisHOE Adobe Reader DC M®V Brother DCP-L2540DNR
MTOMEIICHUE JUIS Klite Mega Codec Pack
XpaHEHUus U Java 8
npodunaktiuyeckor | PDF24 Creator
0 O0CITY>KHBaHUS Etxt Antiplagiat
yueOHOTO Microsoft Windows 10 PRO x64
o0opyoBaHUs DSP OEM

MS Office Professional Plus 2007

120 Jla6oparopusi«IIpo | Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MEeCTO IPEIOoaaBaTels
rpaMMHast 7-Zip 20 xomnsiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
WH)KEHEepUs U Sunexc bpaysep 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
IIPOrPAMMHOIO LibreOffice 40 monuTopos Samsung S24R350FHI 23.8"
obecreueHusl. LibreCAD 20 UBIT CyberPower UT650EG
IMonuron kubep- Inkscape 20 KOMIUICKTOB KJIaBUATypa+MbIIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
INomemenue s 1C:Ilpeqnpustue 8. Kommiext 1 Heynpassemsrii kommyratop TP-LINK TL-SG1024D
MIPOBEACHUS Kaspersky Endpoint Security 1 NnrepaktuBHas nanens EliteBoard LR-75UT4017
3aHATHH MS Access 2016
JIEKIIIOHHOT'O MS Project Pro 2016
TUIA, MS SQL Server 2019
CEMUHAPCKOTo MS SQL Server Management
THIIA, KYPCOBBIX Studio 18.8
pabot (kypcoBerx | MS Visio Pro 2016
MIPOEKTOB), MS Visual Studio Community
TPYIIOBBIX U Edition
nHIUBHAyaTbHEIX | Visual Studio Code
KOHCYJIbTaLUH, Blender
TEKYIIEero Gimp
KOHTPOJISL U Maxima
MIPOMEXYTOYHOM Oracle VM VirtualBox
aTTecTaluu, StarUML V1
camocrositensHoi | PostgreSQL
pabotel. Kabunet IntelliJ IDEA
UH(GOPMATHKH, PyCharm Community Edition
TEXHOJIOTHH U Eclips
METOIOB Adobe Reader DC
nporpammupoBanu | NetBeans IDE
s ZEAL

SMath Studio
Klite Mega Codec Pack
10-Strike File search pro
YMKK "O6BexTHO-
OpPHEHTHPOBAHHBIE TEXHOIOTHI»
YMKK "OCHOBBI aNrOpuTMH3AIHN
U IIPOrPaMMHPOBAHUS
123 ITomerenue aisa Windows 10 Pro RUS 19 mocamouHbIX MeCT, pabouyee MECTO MPero1aBaTels

MIPOBEICHUS
3aHATUN
JIEKIIMOHHOTO
TUIA,
CEMHHAPCKOTO
TUTA, KyPCOBBIX
paboT (KypcoBbIX

7-Zip

Supexc bpaysep
Mozilla Firefox
LibreOffice
LibreCAD
Inkscape
Notepad++.

19 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monutopos LG Flatron 1718s

19 KOMIUIEKTOB KJIaBUATypa+Mblllb

1 meynpassemsrit kommyratop TP-LINK TL-SG1024D




MPOEKTOB), 1C:Ilpeanpustue 8. Kommnext
IPYIIOBBIX U Kaspersky Endpoint Security
uHAMBUAYaNbHEIX | MS Access 2016
KOHCYJIbTAlUH, MS Project Pro 2016
TEKYIIEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
MIPOMEXXYTOUHOH Studio 18.8

aTTecTaluu, MS Visio Pro 2016
camocTosTenbHoit | MS Visual Studio Community
paboTHL. Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

8. METOIMYECKHUE YKA3ZAHUA UIA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOZXY JISA)

B cootBerctBuu ¢ TpeboBanusmMu GT'OC BO no HanpaBiieHHIO TOITOTOBKH pean3aliis KOMIETEHTHOCTHOTO TIOAX0/1a
MpeIyCcMaTPUBAET UCIIOJIb30BaHHUE B YUEOHOM IMPOIIECCe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 3a71a4, IPOBeIeHUE OJIUII-OIPOCOB, UCCIEI0BATENbCKIE pAaOOThI) B COUETAHUU C BHEAYAUTOPHOM paboTOM C 11eNbIo
(hopMHupOBaHUS U pa3BUTHS NPO(ECCHOHATBHBIX HABBIKOB 00YYaFOIIHXCH.

Jlexumonusble 3ansaTus qonoiusrorces [13 u pasnmuansiMu popmamu CPC ¢ yueOHOM 1 HaydHOU JITeparypoii B mponecce Takoit
paboThI CTYIEHTHI MPUOOPETAIOT HABBIKU «TIIyOOKOTO YTEHUS - aHAN3a U MHTEPIPETAIIMH TEKCTOB II0 METOAOJIIOTUH U METOIUKE
JUCLHIUTUHBL.

VYueOHBII MaTepral 1o AUCIHILUTNHE « BEICOKOIPOM3BOANTEIHHBIC BRIYUCIHTEFHBIC CHCTEMBD). pa3/iesieH Ha JOTHIECKH
3aBepIIeHHBIE YacTH (MOJYNN), TIOCIE U3YyIEHHUS, KOTOPBIX IPEAyCMATPHBAETCS aTTeCTalus B popMe MHUChbMEHHBIX TECTOB,
KOHTPOJIbHBIX paboT.

PaboTe! onleHHBaIOTCS B Oajuiax, CyMMa KOTOPBIX JaeT PeHTHHT KaKaAoro odydaromerocs.. B 6amiax oleHHBAarOTCS HE TONBKO
3HAHWS ¥ HABBIKH O0YUJArONINXCS, HO U UX TBOPYECKHE BO3MOKHOCTH: aKTHBHOCTD, HEOPANHAPHOCTH PEIICHHUH ITOCTaBICHHBIX
npobaem. Kaxxapiit Moaynb yueOHON AUCHUIIIMHBI BKIIIOYAET 00s3aTeNbHbIe BUABI padoT — nekuunu, [13, pasnuunsie Buasl CPC
(BBIMIOJTHEHUE TOMAIIIHUX 33aJJaHUH 110 PEIIeHHIO 3a/1a4, [IOATOTOBKA K JIEKLUSAM U IPAKTUUYECKUM 3aHATHSIM).

®dopma TeKymero KOHTPOJIS 3HaHUH — paboTa CTyJeHTa Ha IPaKTHIECKOM 3aHATHH, orpoc. Popma MpoOMeKyTOUHBIX aTTECTaIHi —
KOHTPOJBHAS padoTa B ayAUTOPUH, JOMAIIH:A padoTa. FiToroas ¢popma KOHTPOIIS 3HAHMI 110 MOAYISIM — KOHTPOJIBHAas paboTa ¢
3aJjauaMy Mo MaTepHay MOIYJIS.

Meroandeckue yka3aHus 10 BHITOJTHECHHIO BCEX BUIOB yIeOHOW pabOTHI pa3MElIeHBI B AJIEKTPOHHOH 00pa3oBaTeIbHON cpelie
aKaJleMHH.

MeTtoandeckue yKazaHHs U MaTe€pUabl 10 BUAAM y4€OHBIX 3aHATHH 10 TUCIHUILUIHHE:

Buz yueOHBIX 3aHATHIA, paboT - OpraHu3anys IesiTeIbHOCTH 00yJaromerocs

Jlexuus - Hanmcanme KOHCIIEKTa JICKIUI: KPAaTKO, CXEMaTHIHO, ITOCIIEAOBATEIFHO (PUKCHPOBATH OCHOBHEIE TIOJIOKECHUS, BBIBOIHI,
(hopmynmupoBKH, 0000IICHNUS, OTMEYATh BaKHBIE MBICITH, BBIICIATH KIIIOYEBBIE CJI0BA, TEpPMUHBI. [IpoBEepKa TEpPMUHOB, MOHATHIH C
MOMOILBIO SHIUKIIONEIUH, ClIOBapei, CIPaBOYHUKOB C BHIIMCHIBAHUEM TOJIKOBAaHUH B TeTpaab. O003HAUUTH BOIPOCHI, TEPMHUHBI,
MaTepHai, KOTOPbIi BbI3BIBACT TPYAHOCTH, IIONBITAThCS HATH OTBET B PEKOMEHAYEMOM JIUTEpaType, €CIIM CaMOCTOSATENIEHO HE
yaaércs pa3o0pathCs B MaTepHaie, He0OX0AUMO chopMyIHpOBaTh BOIPOC U 33/1aTh IPETIOIaBATEI0 Ha KOHCYIbTAIlIH, Ha
MPaKTUIECKOM 3aHSTHH.

ITpakTtuueckue 3aHatus - KoHCEKTUPOBaHUE HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLUii, OArOTOBKA OTBETOB K KOHTPOJIbHBIM
BOITPOCAM, IPOCMOTP PEKOMEHAYEMOH! JTUTepaTypsl, paboTa ¢ TEKCTOM. BEIITOTHEHIE TPaKTHYECKHUX 3a7a4 B MHCTPYMEHTAIBHBIX
cpenax. Bemomnerue npoektoB. Pemenne pacuéTHo-TpadMuecKuX 3aQaHui, pelleHHe 3a1ad 10 aJrOPUTMY U Jp.
CamocrosrenbHas paboTa - 3HaKOMCTBO ¢ OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPaTYpO, BKIIIOYAs CIIPaBOYHBIC U3AaHUS,
3apyOeKHBIC UICTOYHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHHH, TEPMUHOB, CBEICHHH, TPEOYIOIIUXCSI U1 3aIIOMHUHAHHS 1 SBIISIOMINXCS
OCHOBOIIOJIATAIOIINMH B 3ToH TeMe. CoCcTaBIIeHHE aHHOTAIMH K TPOYNTAHHBIM JINTEPATYPHBIM HCTOYHUKAM H JP.

9. METOUYECKHE YKA3AHUS OBYYAIOIIMUMCS IO BBINMOJHEHUIO CAMOCTOSATEJIBHOU PABOTBI

OCHOBHBIMH 33J]a4aMH CaMOCTOSATEIIFHON paOOTHI CTY/ICHTOB, SIBISIOTCS: BO—TIEPBEIX, TPOIODKCHNE N3YyICHHS AUCIUIUIHHEI B
JIOMaIIHUX YCJIOBHSX 110 IPOrpaMMe, IPEAI0KEHHON IPEnoJaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYJCHTaM UHTEPECA K TEXHUYECKOI
Y MaTeMaTHYECKOH JIMTEepaType, HHXKEHEpHOMY Jeity. M3ydeHne n nznoxeHnue HHGpOPMaIMH, TTIOIY4EHHON B Pe3yJIbTaTe N3y4eHUs
Hay4HOM JINTEpaTyphbl U IPAKTUYECKUX MaTEpHUaIOB, IPEIIOIaracT pa3BUTHE y CTyJEHTOB KaK BJaJleHUs HaBbIKaMU YCTHOM peuu,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY NICEMEHHOMY M3JI0KCHUIO MaTepHaa.




OcHOBHOM (OPMOIt KOHTPOJIS 32 CAMOCTOSTENBHOM paboTOil CTYJeHTOB SIBISIFOTCS MPAKTUIECKUE 3aHITH, a TAKXKe eXKeHeJeIbHbIe
KOHCYJIbTAI[U TIPETOJaBaTeIsl.

[MpakTrdeckue 3aHATHS — HanOoJIee MOAXOISIIee MECTO s (POPMHUPOBAHHUS YMEHHUS IPUMEHATH TOTyIeHHbBIC 3HAHUS B
IIPAKTUYECKOH JEATENbHOCTH.

[Ipu moAroToBKe K MPaKTUUECKUM 3aHATHAM CIeAyeT COON0AaTh CHCTEMAaTUYHOCTD U MOC/IEA0BATEIbHOCTS B paboTe. Heobxonumo
CHayaJla BHUMATEIbHO 03HAKOMHTBCS C COJCPKAHUEM IUIaHa NPAKTHYECKUX 3aHATHH. 3aTeM, HalTH B y4eOHOI uTeparype
COOTBETCTBYIOIINE PA3eIbl M IPOIUTATh X. OCBaMBaTh U3ydaeMbIif MaTepHAI CIeIyeT 1Mo JacTaM. [locime u3ydeHus kako-mmuoo
TEMBbI WU €€ OTACTBHBIX Pa3[e]IOB HEOOXOJMMO MOTydIeHHbIC 3HAHUS [IPUBECTH B CUCTEMY, CBSI3aTh BOSHHO BECh IPOPAOOTAHHBIH
Mmarepuai.

[Tpu mogBeIeHNN HTOTOB CAMOCTOSTENBHOH paboTHI TpeNnogaBaTeIeM OCHOBHOE BHIMAHHUE JOJDKHO YACIATHCS pa3dopy 1 OICHKE
Iy4qimux padoT, aHaIU3y HeIO0CTaTKOB. [1o mpeayioxKe U0 MPeroAaBaTesis CTyICHT MOXKET H3JI0KHUTh COJCPKaHNE BEITOTHEHHOH UM
MHCbMEHHOHN pabOTHI Ha MPAKTUYECKUX 3aHATHAX




