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CucreMbl aBTOMATU3MPOBAHHOIO MMPOCKTUPOBAHUS
(CAIIP)

pabouas mporpaMma JAUCHUTUIUHBI (MOTYJIS)

3akperieHa 3a kadenpoit Kadenpa maTtemMaTky U BIMHCINTEIbHON TeXHUKH

Yu4eOHbI# mnaH 09.04.04 IIporpammHasi MHKEHEPUS

Kpamudukanms MAarucTp

dopma o0ydeHus ouHasi

OO0mast TpyI0eMKOCTh 23ET

YacoB o y4eOHOMY IJIaHy 72 Bunbl KoHTpOISL B cemecTpax:
B TOM YHCIIE: 3a4eTHl 1
ayJUTOPHBIC 3aHATHS 42
camocTosTeNnpHas pabora 29,8

KOHTaKTHas paboTa BO BpeMsI
npomexxyrouHoi arrectanuu (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 29,8 29,8 29,8 29,8
Uroro 72 72 72 72




IIporpammy coctaBui(u):

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

Penensent(br):
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CUCTEMA ITIVIFOC», I'nebog O.B.

Paboyas mporpaMma QUCIMIUTAHEL
CucremMbl aBTOMATH3MPOBAHHOTO nMpoexkTupoBaHus (CAIIP)
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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:

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

- IONTy4uTh HaBbIKK ncnonb3oBaHust CAD/CAE/CAM-cucteM npH peleHnd HHKSHEPHBIX 3a/1a4.

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

Luxx (pasgen) OI: | b1.B

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 | BeimonHeHNE U 3alIUTa BHITYCKHON KBaJM(UKAIIMOHHON paboThI

2.2.2 | TloaroroBka K cAadye U cavya ToCyIapCTBEHHOTO dK3aMeHa

2.2.3 | IlpousBoacTeeHHas npaktuka: [IpenauniaomHas mpakTuka

2.2.4 | Texnonorus pa3paboTKu HHOOPMAIIMOHHOTO U TIPOTPaMMHOTO 00eCIIeUeHUS

2.2.5 | KoHcTpyrpoBaHHe KOMITAISTOPOB

2.2.6 | IIpoTOKOJIBI BHIYMCIUTENBHBIX CETeH

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHANKATOPBI UX TOCTUKEHUSA
1 IJIAHHPYeMbIe Pe3yIbTaThl 00yYeHHsI

IIK-7: CriocoGeH NpoeKTHPOBATH TPAHCJASTOPHI M HHTEPNPETATOPHI SI3BIKOB MPOrPAMMHUPOBAHUS

ITIK-7.1: 3HaeT MeTOAbI NPOCKTHPOBAHUS TPAHCJIATOPOB U HHTEPIPETATOPOB SI3LIKOB NPOIPAMMMPOBAHHS

3HaThb

VYpoBens | | MuHHMaIBHEIH HEOOXOIUMEIA YPOBEHb 3HAHUI METOJI0B IIPOSKTHPOBAHUS TPAHCIATOPOB M HHTEPIIPETATOPOB
SI3BIKOB IIPOrPaMMUPOBaHUS

YposeHs 2 | YpoBeHb 3HaHUIT IPOEKTHPOBAHMS TPAHCISATOPOB H MHTEPIPETATOPOB SA3BIKOB IIPOTPAMMUPOBAHUS B 00BEME,
COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, IOMYIEHO HECKONBKO HETPYObIX OIHOOK

VYposens 3 | YpoBeHb 3HaHUIT METOIOB MIPOSKTUPOBAHUS TPAHCIATOPOB U HHTEPIIPETATOPOB S3BIKOB IPOIPAMMHPOBAHNS B
00BEME, COOTBETCTBYIOIIEM IPOrpaMMe ITOrOTOBKH, O€3 OIIHO0K

ITIK-7.2: YMeeT ucno0JIb30BaTh METO/bl IPOCKTHPOBAHNS TPAHCJASITOPOB U HHTEPIPETATOPOB A3bIKOB IPOIPAMMHPOBAHMSA

Ymernb

VYposenb 1 [ IIponeMoHCTpUpOBaHbI OCHOBHBIE YMEHUS HCIIOIb30BAHUS METOJIOB IIPOEKTUPOBAHUS TPAHCISATOPOB U
MHTEPIPETATOPOB S3BIKOB IIPOTPAMMUPOBAHUS, PEIICHBI THIIOBBIC 33/1a4H ¢ HEIPYOBIMH OITMOKAaMH, BEIIIOJTHEHEI BCE
3ajlaHusl, HO HE B IIOJIHOM 00BEMeE

VYposens 2 | [IponeMoHCTpHPOBaHBI Bce OCHOBHBIC YMEHHS HCIIOJIb30BAHHS METOJOB IIPOESKTUPOBAHNUS TPAHCISITOPOB U
HHTEPIIPETATOPOB S3bIKOB IPOTPAMMHUPOBAHHS, PEIICHBI BCE OCHOBHBIE 33Ja41 C HEIpyObIMH OMIMOKaMU, BHITIOTHEHEI
BCE 3a/[aHUS B IOJTHOM 00BEMeE, HO HEKOTOPBIE C HEIOUETAMHI

VYposens 3 | [IpogeMOHCTpHUPOBaHBI BCE OCHOBHBIE YMEHMS UCIIOIBb30BaHMUSI METOA0B IPOEKTUPOBAHNUS TPAHCIISITOPOB U
HMHTEPIPETATOPOB S3bIKOB IIPOrPaMMHPOBAHUS, PELLEHBI BCE OCHOBHBIE 3aJja4y C OTACIbHBIMY HECYIIECTBEHHBIMU
HeJ0uéTaMu, BBITIOJHEHBI BCE 3aJaHHs B OJIHOM 00bEME

IIK-8: CnocoGeH npoeKTHPOBATH ceTeBbIe CJAYKObI

IIK-8.1: 3HaeT MeTOABI MPOEKTUPOBAHUS CETEBBIX CIYKO

3HaThL

VYpoBens | | MuHMManbHbI HEOOXOIUMBII YPOBEHb 3HAHUI METOZIOB IPOEKTUPOBAHUS CETEBBIX CIYKO

YpoBeHs 2 | YpoBeHb 3HaHUI METOAOB MPOESKTUPOBAHUS CETEBBIX CIYKO B 00bEME, COOTBETCTBYIOILIEM MPOrpaMMe MOATOTOBKH,
JIOITYIIEHO HECKOIBKO HErpyObIX OINO0K

VpoBenb 3 | YpoBeHD 3HaHUI METOIOB POCKTUPOBAHKS CETEBBIX CIYKO B 00BbEME, COOTBETCTBYIOIIEM IIPOrPaMMe ITOATOTOBKH,
0e3 omuboK

ITK-8.2: YMeeT HCI0JIb30BAaTh METO/Ibl IPOCKTHPOBAHUS CETEBBIX CJIYKO

Ymernb

VYposens 1 | [IponeMOHCTPHPOBaHEI OCHOBHBIE YMEHHUS NCIIOIB30BAHHUS METOIOB ITPOCKTHPOBAHMS CETEBBIX CIYXKO0, PEIIeHBI
THUIIOBBIE 331a4X C HETPYObIMHU OIIMOKAMH, BHIIIOTHEHB! BCE 3aIaHKs, HO HE B IOJTHOM 00bEME

Yposens 2 | [IponeMOHCTpUPOBAHBI BCE OCHOBHBIE YMEHUS UCTIOIB30BAHUS METOAOB IPOEKTHPOBAHUS CETEBBIX CIIyXkO, PeIIeHbI




HeJlouETaMu

BCC OCHOBHBIC 3a/1a4u C Hery6bIMI/I OHII/IGKaMI/I, BBIIIOJTHCHBI BCC 3a/IaHUS B ITOJTHOM O6'I)éMe, HO HEKOTOPHBIC C

Yposens 3

HpOHeMOHCTpI/IpOBaHLI BC€ OCHOBHBIC YMCHHUSA HUCIIOJIBb30BaAHNUA METOJ0OB NPOCKTUPOBAHUSA CETCBLIX CJ'Iy)K6, PCUICHBI
BCC OCHOBHBIC 3a1a4U C OTACIBHBIMH HECYIIECTBEHHBIMU HeI[O‘IéTaMI/I, BBIITIOJTHCHBI BCC 3a/IaHUS B ITOJTHOM 00BéMeE

IK-9: Cnocoden MPOEKTHUPOBATH OCHOBHBIC KOMIIOHEHTDHI ONI€PAIITHOHHBIX CUCTEM

IT1K-9.1: 3HaeT MeTOABI NPOEKTHPOBAHUS OCHOBHBIX KOMIIOHEHTOB OIlePALIHOHHBIX CHCTEM

3narTh

VYpoBenb | | MuUHMMaIbHBII HEOOXOAUMBIH YPOBEHb 3HAHUN METOIOB NPOSKTUPOBAHUSI OCHOBHBIX KOMIIOHEHTOB ONEPALIMOHHBIX
CUCTEM

Yposens 2 | YpoBeHb 3HaHUIT METOI0B IIPOCKTHPOBAHUS OCHOBHBIX KOMIIOHEHTOB OIIEPAIMOHHBIX CHCTEM B 00BEME,
COOTBETCTBYIOIIEM ITPOrpaMMe TOATOTOBKH, TOIMYIIEHO HECKONBKO HETpyObIX OIHOOK

YpoBens 3 | YpoBeHb 3HaHUIT METOAOB MPOESKTUPOBAHUS OCHOBHBIX KOMIIOHEHTOB ONEPAllMOHHBIX CUCTEM B 00BEME,

COOTBETCTBYIOIIIEM ITpOrpaMme rnoAroToBKH, 6e3 omubok

IMK-9.2: YMeeT ucnoab30BaTh METOAbI MPOCKTHUPOBAHUA OCHOBHBLIX KOMIIOHECHTOB ONCPAIIMOHHBIX CHCTEM

Ymern
VYposenb 1 | [IposeMOHCTpUPOBAaHBI OCHOBHBIE YMEHHUS UCIIOIB30BAHUSI METOAOB MTPOEKTUPOBAHUS OCHOBHBIX KOMIIOHEHTOB
OTIEPAIMOHHBIX CUCTEM, PEIICHBI TUIIOBEIE 33]]a4l ¢ HETPYOBIMHU ONIMOKaMH, BBIITOTHEHEI BCE 3a/1aHUS, HO HE B
MOJTHOM 00BEME
Yposens 2 | [IpogeMOHCTpHUPOBaHBI BCE OCHOBHBIE YMEHHS UCIIONB30BAaHHUS METOI0B MPOSKTUPOBAHUS OCHOBHBIX KOMIOHEHTOB
ONEPAIMOHHBIX CUCTEM, PEIICHBI BCE OCHOBHBIC 33JIa4H C HETPYOBIMHU OLITMOKaMHU, BBITIOJHEHBI BCE 3aaHUS B TTOJIHOM
00BEMeE, HO HEKOTOPBIE C HeJI0YETaMH
Yposens 3 | [IpogeMOoHCTpUPOBAHBI BCE OCHOBHBIC YMEHHS UCTIONB30BAHHUS METOIOB MPOSKTHPOBAHUS OCHOBHBIX KOMIIOHEHTOB
OTIEPALIMOHHBIX CUCTEM, PEIIEHBl BCE OCHOBHBIE 33J1a4 C OTJACIbHBIMHI HECYILIECTBEHHBIMU HEAOUYETAMHU, BHITIOTHEHBI
BCE 3a/IaHUs B MTOJHOM 00BEME
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJISI)
Kon HaunmeHoBaHuUe pa3/ieioB U TeM /BU] Cemectp | YUacoB | Komneren- | Jlureparypa m 3. pecypest | [IpakT
3aHATHSA 3aHATHA/ / Kype 107071 . MOAT.
Paznea 1. Paznen 1. CAD-cucrembl
1.1 CAD-cuctemsi /JIek/ 1 6 MK-9.1 K- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
8.1 TIK-7.1 J12.4 J12.5J13.1
213253
1.2 CAD-cuctemsr /IIp/ 1 8 IIK-9.1 IIK- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
9.2 TIK-8.1 J12.4 J12.5J13.1
IK-8.2 TIK- 212233
7.1 TIK-7.2
1.3 CAD-cucremst /Cp/ 1 10 | TIK-9.1 TIK- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
9.2 TIK-8.1 J12.4 J12.5J13.1
IK-8.2 TIK- 212233
7.1 TIK-7.2
Pazgen 2. Pazgen 1. CAE-cucTeMbl
2.1 CAE-cuctemsr /JIex/ 1 4 MK-9.1 IIK- | JI1.1 JI11.2 JI1.3J12.1 J12.2 J12.3
8.1 TIK-7.1 J12.4 J12.5J13.1
212233
2.2 CAE-cuctemsr /TIp/ 1 8 MK-9.1 [IK- | JI1.1 JI1.2 J11.3J12.1 J12.2 J12.3
9.2 TIK-8.1 J12.4 J12.5J13.1
ITK-8.2 TTK- 213233
7.1 TIK-7.2
2.3 CAE-cuctemsr /Cp/ 1 10 | [IK-9.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
9.2 TIK-8.1 J12.4 J12.5J13.1
ITK-8.2 TTK- 213233
7.1 TIK-7.2
Paznen 3. Paznen III. CAM-cucrembl
3.1 CAM-cuctemsr /JIex/ 1 4 TIK-9.1 TIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
8.1 TIK-7.1 J12.4 J12.5J13.1
212233
3.2 CAM-cuctemsi /I1p/ 1 12 TK-9.1 IIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 J12.3
9.2 TIK-8.1 J12.4 J12.5J13.1
IK-8.2 TIK- 212233

7.1 TIK-7.2




33 CAM-cuctems! /Cp/ 1 9,8 | IIK-9.1 IIK- | JI1.1 JI1.2 JI1.3J12.1 J12.2 JI2.3
9.2 TIK-8.1 JI12.4 J12.5J13.1
I1K-8.2 TIK- 012233
7.1TIK-7.2

Paznen 4. [Ipome:xyrouHas aTTecTanus

4.1 3auér /KA/ 1 0,2 |TK-9.1TIK- | JII.1JI1.2 JI1.3J12.1 J12.2 JI2.3
9.2 TIK-8.1 JI12.4 J12.5J13.1
ITK-8.2 TIK- 512233
7.1 TIK-7.2

5. OHEHOYHBIE MATEPHUAJIbI

5.1. KoHTpoJIbHbIE BONIPOCHI H 3a1aHUS

1.OcHoBHBIE TUIIBI U 0a30Bast (HYHKIMOHAIEHOCTH CUCTEM aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHUSI N3NNIl MAIIMHOCTPOCHUSI.
2.I'eomerpuueckoe 1 BapuallMoHHoe MojenupoBanue B CAIIP.

3.3ama4n yIOBIETBOPEHHS TEOMETPHICCKUM OTPAaHHICHUSM M TapaMeTPHIECKOH ONITHMH3AIIHH.
4. Umxenepusle napamerpsl B CAIIP.

5.ITapamerpuueckast ontumuzanus B CAIIP.

6.KoHuemnuus «4epHOro SAIIMKa» B KOHTEKCTe napamerpuueckoit ontumusanuu B CAIIP.
7.1luxn obHOBIeHNS Moxenn pu ontumu3anuu B CATIP.

8. Tunuunelie oTHOUIEeHUs 6a3bl 3HaHU CAD-cucTeMsl.

9.Meronus! 3ananust B CAIIP sxcniepTHBIX 3HAHUH.

10.0cob6ennoctr o6mavnsrx CAD - mpHitoxXeHHH.

11.0cob6ernoctu mnatdopm CAD - cuctem.

12.WccnenoBanre KHHEMaTHKU U TIMHAMUKHY u3aenuid mammmHoctpoenus B CATIP.
13.IIporpammbr CAIIP aist npoeKTHPOBAaHUS EYATHBIX IUIAT U CXEM.

14.MaTtemaTHueCKUil anmapaTr KOHEYHO-3J1EMEHTHOIO aHaIU3a.

15.Coco0b1 HOCTPOEHUS CETOK IJIsl METOJIa KOHEUHBIX 3JIEMEHTOB.

16.00m1as1 cxemMa KOHEYHO- 37ieMeHTHOro aHaimu3a B CAE cucremMax ¥ mpuMephl TAKHX CHCTEM.
17.Pacuer nedopmanmu Tena nox Harpyskoi B CAE cucremax.

18.MeToanka MpUMEHEHUsT METOIa KOHEUHBIX SJIEMEHTOB JUTSL PELISHNUs 3a1a4n pacyera AedopMaluil Tena o Harpy3KOoi.
19.0cobeHHOCTH MPUMEHEHHUST METO/Ia KOHCYHBIX JIEMEHTOB [UIS Pa3JIMYHBIX KIIACCOB (DU3UYCCKHX 3a7ad.
20.0cob6ennoct o6maunsrx CAE-nprioskeHHi.

21.0cobennoctu mnatdopmenusx CAE-cucrem.

22.ApXUTeKTypa CTaHKa C YUCIOBBIM MPOrpaMMHBIM yrpaieHuem (UITY)

23.0cHOBBI IporpaMMupoBaHus ctankoB ¢ UITY.

24 TI'enepanus nporpamm i ctaHkoBs ¢ YITY no CAD mozpemnsim.

25.Metopl OBICTPOTO MPOTOTHIIMPOBAHUS U H3TOTOBIICHHS.

26.BuptyanbHas HHXeHepHsl U U(PPOBOE IPOU3BOICTBO.

27 11udpoBoit MakeT U3eNUs U CrielU (UKL MaTePHAIIOB.

28.CucTeMBbl yrpaBiIeH!s JAHHBIMA 00 U3/ICNH.

29.0cobennoctu 00mayabx CAM-NpUIoKeHUH.

30.0cobennocTr iathopmeHHsix CAM-cucTeM.

31.ABTOMaTHuecKas TpPAaCCUPOBKA MEYATHBIX IUIAT, ¢ Ucnoab3oBanueM CAM-npoueccopa.

Crucok 3aJlaHUH CO CBOGOZ[HO KOHCTPYUPYEMBIM OTBETOB

3ananmue 1.

Co3znanne NPpUHIHUIHAATIEHON CXEMBI

Bri6epuTe Banry 6161M0TeKy Ha aHenn 6ubnuotek. Kak Tobpko OHa BEIOpaHa, CIIMCOK KOMIIOHEHTOB GHOIMOTEKH 0TOOpaskaeTcs
cireBa oT paboueit obmactr. B 310l 6nbIMOTEKE MBI COXPAHIIIN BCE KOMIIOHEHTHI C TIPHKPETIICHHBIMH KOPITyCaMH, HEOOXOINMEBIC
JUISL CO3/IaHMsI CXEMBI M [UIaThl Halllero npoexTa. Tenepb yCTaHOBUTE HECKOJILKO KOMIIOHEHTOB M3 3TOT'O CIIMCKA.

[MonpoOyiiTe aabTepHATUBHBIC CIOCOOBI YCTAHOBKH, PACCMOTPEHHBIE B TCOPETHYCCKOM YaCTH paHee.

PaccraBbTe Bce HEOOXOIMMbIE KOMITOHEHTBI ¢ OUOJIMOTEKH B HY)KHOM KOJM4ecTBe. M COeIMHUTE UX B CXEMY, UCIIONb3YsI JINHUH
CBSI3M, CETEBBIC MOPTHI, IIMHBI M COSANHEHHs Oe3 CBsI3ei, 4TOOBI MOJTYy4NIIaCh CXEMa, [T0X0Kasi HA PUCYHOK HUKE:

3amanue 2

Co3spaiite ceHCcOpHI T cXeMHI B 3amaanu 1. B Heo0xommMo nemions30BaTh HepapXudecKyto CTpyKTypy. IIockonbKy Bee mecTs
CEHCOPOB OAMHAKOBEIE, TO JOCTATOYHO OyAET OJHOTO HEPAPXUUECKOTO OJI0KA, KOTOPHI MBI YCTAHOBHM Ha CXEME MIECTh pas3.
Cozpnaiite HOBBIM nuCT ("TloMenstiiTe TUH JMCTa HAa HepapXuyeckuii 6J10K). 3aTeM 100aBbTe HECKOJIBKO HY)KHBIX KOMIIOHEHTOB U3
paHee cO3JaHHOH OMOIMOTEKN M MOAKIIOYNTE HX K CETSAM Ha MEPBOM JIFICTE C TOMOIIBI0 HePaPXUUECKUX BBIBOJIOB. [ T106anbHbIE
CeTH IS 3eMJIM ¥ TUTaHUS MOSBATCS aBTOMAaTHIECKH B CJICIICTBUH MCIIOIB30BAHMS OTHOTHUITHBIX CETEBBIX IIOPTOB BO Beel cxeme. B
UTOTE JJOJDKHO MOTYIHUTHCS:

JList Toro, 94TOOBI HCIOJIB30BATh HEPAPXUICCKHU OJIOK B OCHOBHOM CXeMe, TIOIKIFOYNTE BXO U BEIXOA OJIOKA K HepapXUICCKUM

BBIBOJIaM. BepHI/ITeCB Ha OCHOBHYIO CXEMY U HO6aBLTe I/IepapXI/I‘ICCKI/Iﬁ OJIOK HECKOJIBKO pas. HOZ[KJ'[IO‘H/ITC BXOJbI U BBIXO/JbI OJIOKOB

K CETAM KaK MOKa3aHO Ha PUCYHKE.




3aganue 3

ITpeoGpa3zoBanye CXEMbI B IIIATY

3amyctute PCB Layout. Hactpoiite OnOmmoTekn. Y CTaHOBHTE €IIie HECKOJIBKO KOPITYCOB, JKEJIAaTebHO U3 Pa3HBIX OMOIHOTEK.
Co3spnaiire eme Heckonbko cetell. Otkpoiite "Tpaccuposka / Tabmuiia cBs3eit”. BEIBoIBI MOXKHO 100aBUTH WM YOATHTH K/13
BBIOPaHHOH ceTH. B 3TOM ke OKHE MOXKHO 100aBIIATE U YIaJIsTh CETH.

[Tocne 3arpy3ku cxemsl, Ha paboyeii 061acTu OyIyT pacroaraTbcsi BCe KOMIIOHSHTBI, @ MEXIy HUIMHA CHHUMH JIMHHAMH
0TOOpakaThCs Hy’KHbIE CBSI3H. V3Ha4anbHO KOMIIOHEHTHI PACIIONIaraloTcsl abCOMOTHO XaOTHYHO. VX yIOpSIIBIYUBAIOT PAAOM C
rpaHULlaMH ITUIATHI.

3ananue 4
Cospaiite rpaHUIBI IJIAThl B COOTBETCTBUU C YEPTEKOM

3ananue 5

Brimonnunte noaroroBky CAD k TpaccupoBke:

Jlo6aBUTH CIIOM U HACTPOHUTH UX IapaMeTpsl; Jl00aBUTh U OTpeNaKTUPOBATh CTHIM IEPEXOI0B; CO3aTh KIACCHI CeTel U
OTPEAaKTHPOBATh HX MAapaMeTPhl; TOOUTh Oaphepbl TPACCUPOBKH.

3amanue 6
BhINOTHUTS MO3UIMOHAPOBAHUE KOMIIOHCHTOB ILJIAThHl HA OCHOBE IPOEKTa C KOMIIOHEHTaMH, CBS3SMH M IPaHUIaMU IUIaThL. Bee
CJIOH, KJIACChI CETEH M CTHIIHM MEPEX0I0B HACTPOCHBI:

3amanue 7
Ha ocHoBe npeiokeHHOT0 MPOEKTa BBITOIHUTh PYYHYIO M aBTOMATHIECKYIO TPACCHPOBKH ILIATHI.

3amanue 8
Ha ocHOBe npeiokeHHOro MPOSKTa BBITIOHATh MAPKHPOBKY KOPITYCOB.

3amanne 9
BBINOMHATE TPACCHPOBKY MEYATHOM MIATHI IS DICKTPUUECKON MPUHIIUITHAILHON CXEMBI,
cosznannoi B DipTrace Schematic

3amanue 10

[Moy4ynTs 4epTexu COOPKH y IpEIoIaBaTelis, H3yJuTh ce.

Bri6upats Hanbosee panroHAIBHYIO TOCIIEI0BATEIEHOCTD CO3MaHMs COOPOK.

IToctpouts cbopku B cucteme MecSoft FreeMILL for Visual CAM.

Coxpanbnm 3D mozenu cO0pok B KOMIbIOTEpPE B OTACNIBHOI manke. [Ipu 3ToM ciieayeT mOMHHTb, 9TO UM (aiiia cOOpKH, a TakkKe
Ha3BaHU MAITOK B IIYTH COXPAHEHHS JOJDKHBI COJIEPIKATh JIUIIE JIATHHCKUAE CHUMBOJIBI M ITU(PEI.

3amanune 11

[MosyqaroT yepTexu Jeraneil y npenoiaBaTes, N3yJaoT U aHAIN3UPYIOT UX.

Bri6uparot crioco0 mosrydeHns 3aroTOBKHY 1 pa3padaThIBAlOT TEXHOJIOTHYECKUI ITPOIIecC U3TOTOBICHNUS IeTallel, BKITIodasi BEIOOD
PEXKYIIETo U BCIIOMOTaTeIbHOT0 MHCTPYMEHTOB, Ha3HAUEHHE PEKIMOB PE3aHMHS.

PazpabateiBator 3D Moz€emb 3ar0TOBKH.

BEITONHSIOT HasTOXKEHHe B TpocTpaHcTBe cOopku 3D Moperneit qetany 1 3aroTOBKH € Y9eTOM Ha3HAUCHHBIX MPUITYCKOB. Takxke B
cOOpKy 0OABISIOT MPHUCTIOCOOIEHNE MITH €T0 HIEMEHTHI, B3aHMHO YBS3bIBas €T0 TOJIOKEHHUE C 3aTOTOBKOH M IETANBIO.
OcymecTBasIoT MoJieupoBanue 00padoTku B cucreme MecSoft FreeMILL for Visual CAM.

Coxpansiror (haiiasl 00paboTKH JeTaneil B KOMIIBIOTEPE B OTACNIBHON Malke, HaxnMasi KHOnKy COXpaHUTh Ha CTaHAAPTHOMN MaHEIH.
[Ipu 3TOM CitemyeT MOMHHTB, 9TO UM (pafiyia MOJEIH, a TAK)KEe Ha3BaHUS MAIlOK B IIYTH COXPAHEHHS JTOJDKHEI COJepPKaTh JINIIh
JATHHCKUE CHMBOIIBI U IIU(PBL.

3aganue 12

[Nomyuarot uepTexu neTaneil y npernogapaTess, H3y4aoT U aHATU3UPYIOT UX.

Bri6uparot Haubomee palMoOHAIBHYIO OCIIEI0BATEIbHOCTh MOCTPOCHUS TPEXMEPHBIX MOJIeNeil neTanei.

CtposT Monenu netaneii B cucreme MecSoft FreeMILL for Visual CAM.

4. Coxpanstor 3D Mogenu netaneil B KOMIBIOTEPE B OTAEIbHOM MalKe, HaXXKUMasi Ha KHONKY COXpaHUTh Ha CTaHIapTHOM IaHEINN.
IIpu 3TOM cexyeT MHOMHUTB, UTO UM (paiiyia MOJENH, a TAKXKE Ha3BAHUS MANoOK B IyTH COXPAHEHUS NOJDKHBI COACPKaTh JIUIIh
JATHHCKNE CUMBOJIBI M LIU(PHI.

5.2. TeMbl NUCbMEHHBIX PadoT

TeMbl pedepaToB M0 TUCIATUTHHE

«CucTeMbl aBTOMATU3UPOBAHHOTO MTPOSKTHPOBAHMSD)

1. BIM TexHOJ0THH B IPOSKTUPOBAHUHY.

2. ABromaru3anus MPOSKTUPOBAHUS IEKTPOHHBIX ycTpoicTB EDA.
3. ApxurektypHo-ctpoutenbabie CAIIP.

4. Buasl ooecnieuennss CAIIP.

5. Beibop xonuenuuu padoTsl Hax npoekramu B CAD cucremax.




6. cnons3oBarue CAIIP B UrpoBO# HHAYCTPHH.

7. UcnonbzoBanue CAIIP B MammHOCTpOCHUHU.

8. Ucnone3oBanne CAIIP s pemeHns 3agad MpoeKTHPOBAHIS 00BEKTOB HH(pa- CTPYKTYPHI.
9. Ucnons3zoarue CAIIP npu pa3paboTke BHICOUTD.

10. Uctopus pazsutust CAIIP.

11. Knaccudpukanuu CAIIP.

12. MeTonpl yaydllIeHUs KauecTBa IPOESKTUPOBAHUSI.

13. Mo6unsnslie npunoxenus CATIP.

14. Haznauenue I1O Autodesk Map 3D 1 ero 0CHOBHbBIE MOTYJIH.
15. Haznauenue I10 RasterDesk.

16. Haznauenue CAIIP ArchiCAD.

17. Haznauenue CAIIP Autodesk AutoCAD.

18. Haznauenune CAIIP Autodesk Civil 3D.

19. Haznauenne CAIIP Autodesk Fusion 360.

20. Haznauenue CAIIP Autodesk Inventor.

21. Ha3nauenune CAIIP Autodesk Revit.

22. Haznauenue CATIIP Bentley MicroStation.

23. Haznauenue CAIIP

CATIA.

24. Haznauenue CAIIP nanoCAD.

25. Haznauenne CATIIP SolidWorks.

26. Haznauenue CAITP KOMITAC-3D.

27. O630p u cpaBHeHHE oTeuecTBeHHBIX CAIIP.

28. O6mue ceaenus o CAIIP.

29. Ocuosable Moxynu CAIIP u BO3MOXXHOCTH UX IPUMEHEHUS.
30. [TapameTpuuecKkoe MOJETUPOBAHNE.

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

33. PaboTa co cioxHbIMH 00bekTaMu B cpene CATIP.

34. Pa3zButre obnavnbix Texaonoruit CAIIP.

2 35. Paznuuue [UC u CAIIP.

36. Cuctema ynpasieHus JaHHbIME 00 u3aenuu PDM. OcHoBHbIe (yHKINY.
37. Co3nmanne ropu3oHTael u nocrpoenne mpodueit B cpene CAIIP.

38. Co3nanue npoekra B cpene CAIIP. PegaktiupoBaHue 1 H3MEHEHUE TapaMeTPOB HACTPOMKH MPOEKTa.
39. CrnennansHoe 000pymoBanue, ucronbyyemoe CAIIP.

40. CpaBHUTENBHBII aHATHM3 CHCTEM aBTOMaTH3UPOBAHHOTO IIPOSKTHPOBAHUSL.
41. Cpencrea nnxkenepHoro ananuza CAE.

42. Cpencra miIaHUPOBaHUS TeXHOJOrHYecKuX npoueccoB CAPP.

43. Crangaptel EquHOl crcTeMbl KOHCTPYKTOPCKOW JOKYMEHTAIUH.

44. Texuomorun Autodesk B prnbmax.

45. Texnomoruu PLM.

46. TexHONOTMH F€OMETPUIECKOTO MOJETHPOBAHHUS.

47. llenu aBTOMaTU3aLUU IPOEKTUPOBAHUS.

48. OBomronus 3D npoeKTUpOBaHUSL.

49. DneKTpOHHbIE YEPTEHKH.

50. Dranb! Beioopa CATIP.

51. DTansl ONBITHO-KOHCTPYKTOPCKUX padoT.

5.3. ®oHA OLEHOYHBIX CPEACTB

TeMsI pedepaToB 10 JUCIUIUIAHE

«CucTeMbl aBTOMaTU3UPOBAHHOTO IPOSKTHPOBAHUS

. BIM texHOnOruM B MpOEKTUPOBAHUH.

. ABTOMAaTH3a1Us IPOEKTUPOBAHUS 3IEKTPOHHBIX ycTpoiicTB EDA.
. ApxutextypHO-cTpoutensasie CAIIP.

. Bugsl obecieuenus CAIIP.

. Be1bop xoHuenuuu pabotsl Hax npoekramu B CAD cuctemax.

. Ucnonb3oBanue CAIIP B urposoii uuayctpuu.

. Ucrions3oBarne CAIIP B MalmImHOCTPOCHUH.

. Ucnonb3oBanne CAIIP st perenns 3aga4 NpoeKTHPOBaHUS 00BEKTOB HH(DPaA- CTPYKTYPBI.
. Ucrronp3oBanne CAIIP npu pa3paboTke BUACOUT.

10. Ucropus pa3surust CAIIP.

11. Knaccudpukanuu CAIIP.

12. MeToap! yny4iieHus KauecTBa IPOEKTUPOBAHMS.

13. Moo6wunsnsie npunoxenns CAIIP.

14. Haznauenue 1O Autodesk Map 3D u ero ocHOBHBIE MOIYIH.
15. Hasnauenue I1O RasterDesk.
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16. Haznauenue CAIIP ArchiCAD.

17. Haznauenune CAIIP Autodesk AutoCAD.

18. Haznauenne CAIIP Autodesk Civil 3D.

19. Haznauenne CAIIP Autodesk Fusion 360.

20. Haznauenue CAIIP Autodesk Inventor.

21. Haznauenune CAIIP Autodesk Revit.

22. Haznauenue CAIIP Bentley MicroStation.

23. Haznauenue CAIIP

CATIA.

24. Haznauenune CAIIP nanoCAD.

25. Hasnagenne CAIIP SolidWorks.

26. Haznauenue CAITP KOMITAC-3D.

27. O630p u cpaBHeHHE oTeuecTBeHHBIX CATIP.

28. O6mmue ceenerns o CAIIP.

29. Ocuosusle Moxynu CAIIP 1 BO3MOXXHOCTH UX IPUMEHEHUSL.

30. [TapameTpuyeckoe MOAEIUPOBAHUE.

31. Pabota c Tpaccamu (co3nmanue, pexaktupoBanue) B cpene CAIIP.

32. Pabota c mudpoBoit Mozensio penbeda, peaakTHPOBAaHHUE TOBEPXHOCTEH, B Cpesie
CAIIP.

33. PaboTa co crnoxxHbpiMH 00BbekTaMu B cpene CATIP.

34. PazuTtHe 061auHbIx TexHomormid CATIP.

35. Pazmuumne TYC u CAIIP.

36. Cuctema ynpasieHus AaHHbIME 00 u3aeann PDM. OcHoBHbIe (yHKINH.
37. Co3nanue ropu3oHTael 1 nocrpoenune mpodueii B cpene CAIIP.

38. Cosznanue npoekra B cpene CAIIP. PenakTupoBaHue U U3MEHEHNE IapaMEeTPOB HACTPOMKH IIPOEKTA.
39. CneunansHoe o6opynoBanue, ucrnonbyemoe CAIIP.

40. CpaBHUTENBHBII aHATH3 CHCTEM aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUSL.
41. Cpencrsa nnxenepHoro ananuza CAE.

42. Cpencta MIaHUPOBaHUS TeXHONOormueckux mpoueccos CAPP.

43. Crangaptel EnuHOM cCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIUU.

44. Texuomorun Autodesk B prnpmax.

45. Texnonorun PLM.

46. TexHOJIIOTUN TEOMETPHUUYECKOT'O MOAETUPOBAHUSI.

47. Llenn aBTOMaTH3allK IPOEKTUPOBAHUSL.

48. OBomtonus 3D npoeKTUpOBaHUSL.

49. DIEKTPOHHBIC YEPTEXKH.

50. Dranbl Beioopa CATIP.

51. DTanbl OMBITHO-KOHCTPYKTOPCKUX padoT.

5.4. IlepeyeHb BH/10B OLICHOYHBIX CPEICTB

3amanns co cB0OOHO KOHCTpyHpyeMbIM oTBeToM (CKO) mpeamonaraer cocTaBieHIE pa3BEpPHYTOTO OTBETA Ha TEOPETHUECKUH
BOIIpoc. 3aiaHue ¢ BBIOOPOM omHOTO BapuaHTa oTBeTa (OB, B 3amaHNM TaHHOTO THIIA IIPEIaraeTcss HECKOIBKO BapUaHTOB OTBETA,
CpeaH KOTOPBIX OJMH BEepHBINA. 3aanus co cBOO0IHO KOHCTpyHupyeMbiM oTBeToM (CKO) npeamnonaraer coctaBieHHe pa3BepHYTOro
OTBETa, BKIIOYAIOIIETO MOJTHOE PEIICHUE 3a/1a4H C HOSICHEHUSMH.

6. YA EBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMenayemasi iuteparypa

6.1.1. OcHOBHAsA JIMTEpPaTypa

ABTODBI, COCTaBUTENH 3arnaBue WznarenscrBo, roa
JI1.1 | boxko A.H., OCHOBBI aBTOMAaTU3UPOBAHHOTO Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
Bonocarosa T.M. MIPOSKTHPOBAHMS: Y UeOHUK NH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=348154
JI1.2 | JIanr B.®. [IporpammupoBanue B CAIIP: Mocksa: OOO "HayuHo-u3/1aTeNbCKHiA IEHTP
IIpocTpaHCcTBEHHOE MOJIEIUPOBAHME aNlapara NHOPA-M", 2022, URL:
BO3JIyIIHOTO OXJIAXKAEHHS B cpene Autodesk https://znanium.com/catalog/document?
Inventor: YueGHoe nocobue 1d=414856
JI1.3 | fAnyenxo B. C. nanoCAD — npocTo, 3¢ heKTHBHO, Mocksa: Pycaiinc, 2022, URL:
nepcriektBHO. Camoyuntens CAIIP ¢ myms: https://book.ru/book/944761
YueOHuK

6.1.2. lono/THUTeIbHAS TUTEPATYPa

ABTOpBI, COCTaBUTENIU 3ariaBue W3narenscTBO, TOI




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

JI2.1 |Mycnunal. P., Mertponorus, cranaaptusanys u ceptudukamus: | Mocksa: KaoPyc, 2017, URL:
[paBuxos 0. M. YuebHuk https://book.ru/book/921263
JI2.2 | Enmmn FO.M. W HHOBaIIMOHHBIE METO/IBI TPOSKTUPOBAHUS Mocksa: UznatensctBo "COJIOH-IIpecc",
neuarHeix miat gHa 6asze CAIIP P-CAD 200x: 2016, URL:
[MpakTuveckoe mocobue http://znanium.com/catalog/document?
1d=121570
JI2.3 | byrko A.O,, Ocuossl MonenupoBanns B CAITP NX: Yueonoe |Mocksa: OOO "HaydHo-H31aTeNBCKHI IEHTP
IIpynuuxos B.A., nocobue NHOPA-M", 2018, URL:
Heipros I"A. https://znanium.com/catalog/document?
1d=302966
JI12.4 | Jlucsk B.B. Pazpabotka CAIIP 35eKTpOHHOM ammapaTyphbl: PocroB-Ha-/lony: UznarensctBo FOxHOTO
YuebHoe mocobue ¢enepansHOTO yHHBepcuTeTa (FODY), 2017,
URL.: http://znanium.com/catalog/document?
1d=339800
JI2.5 |Maprumumn C.A., OCHOBBI TEOPHUH HAJCKHOCTH HHPOPMAITMOHHBIX | MockBa: Uznatenbckuii Jlom "OOPYM", 2020,
Cumonos B.JL, cucreM: Y4eOHOe TIocodne URL.: https://znanium.com/catalog/document?
Xpanuenko M.B. 1d=348733
6.1.3. MeTtoauueckue pa3padoTku
ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 | Enmmu FO.M. M HHOBAIIMOHHBIE METO/IbI TPOCKTUPOBAHUS Mocksa: UznatensctBo "COJIOH-IIpecc",
neuvaTHeIx miaT Ha 6aze CAIIP P-CAD 200x: 2020, URL:
[pakTrdeckoe mocodre https://znanium.com/catalog/document?
id=392251
6.2. DiieKTpOHHbIE YueOHble U3JaHHUS U J1eKTPOHHbIe 00pa3oBaTe/IbHbIE pecypehl
D1 | MuTepHer yHUBepcuTeT HHPOpMaMoHHbIX TexHoinoruid MHTYUT . - Pexxum nocryna:
https://www.intuit.ru/studies/courses
32 | DnextponHas 6ubnmoreynas cucremMa BOOK.ru. - Pexxum moctyma: http://book.ru
23 | DnekTpoHHas OMOIMOTEYHAst cucTeMa Znanium . - PexxuM goctyma: http://znanium.com/
6.3.1. JInnen3noHHoe U cBOOOHO pacpocTpaHsieMoe NPOrpaMMHoe ofecnevyeHne, B TOM YHc/Ie 0Te4eCTBEHHOI0
MPON3BOJCTBA
6.3.1.1 | LibreOffice Oducusrit maket LibreOffice ITporpammuoe obecnieuenue mo aunensnd GNU GPL
6.3.1.2 | Mozilla Firefox Bpaysep Mozilla Firefox IIporpammuoe obecnieuenue mo nutenznun GNU GPL
6.3.1.3 | SIunexc bpayzep bpayzep Snnexc Bpayzep JlnueH3noHHOE coriameHue Ha CToNb30BaHue mporpaMM SHaekc bpaysep
https://yandex.ru/legal/browser_agreement/
6.3.1.4 | Windows 10 Pro RUS Omneparanas cucrema — Windows 10 Pro RUS TMoamucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.5 | Notepad++. TexroBslii penaktop Notepad++. IIporpammuoe obecneuenue no sunensnn GNU GPL
6.3.1.6 | Diptrace IIporpammuoe obecneuenne EDA/CAD nanst co3panus IPUHIUIHAIBHBIX CXEM W TICUaTHBIX 1at JIumeHsus s
o0Opa3oBaTenbHOM opranu3anuy. JIMIIeH3HOHHOE COTMallleHne ¢ OKOHeUHBIM nonb3oBaTeaeM OO0 «HoBapm»
6.3.2. Ilepeyens npogeccHOHATHLHBIX 623 JAHHBIX H HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Koncynprant [Lmtoc http://www.consultant.ru
6.3.2.2 | Konexkc — IIpodeccuonansubie cripaBouHblie cucteMbl  https://kodeks.ru
6.3.2.3 | POCCTAHJAPT ®enepanbHOe areHTCTBO 110 TEXHUIECKOMY PETYIHPOBAHHIO U METPOJIOTHU
https://www.gost.ru/portal/gost/
6.3.2.4 | UICO MexmyHapoaHas OpraHu3aliys o CTaHAapTH3aluu https://www.iso.org/ru/home.html
7. MTO (o6opynoBaHue U TeXHHYECKHE CPeICTBA 00ydeHuUs)
Ayn HaumenoBanue I10 OcHartexnue
114 IToMmerenue aasa LibreOffice 20 mocaouHBIX MECT, pabouee MecTo MpenoaBaTens,
MPOBEICHUS Inkscape 15 mono6sioxoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
3aHATHI MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKLIHNOHHOT O Edition Extreme
THIIA, Blender 5 mono00k0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEMHHAPCKOTO Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
TUIIA, KyPCOBBIX IntelliJ IDEA Extreme
pabot (xypcoBbix | PyCharm Community Edition 1 ceteBoii HeynpaBisieMblid kommyTtatop DES-1024G
MPOCKTOB), Eclips 1 UnTepaktuBHas nanensd EliteBoard LR-75UT4017
IPYNIOBBIX U Adobe Reader DC 1 HoytOyk 15.6 HP 15-ral05ur




nHauBuayaibHbix | MAC OS Big Sure 1 M®VY Brother DCP-1612WR
KOHCYJIbTAITUH, JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TEKYILETO JetBrains DataGrip

KOHTPOJISI U

MIPOMEXYTOUHOMH

aTTecTaluy,

CaMOCTOSITEIbHON

paboThL.

202 ITomerenue aisa 7-Zip 70 mocagoYHBIX MECT, MPETOoAaBaTeIbLCKOE MECTO, T0CKa,
MPOBEACHUS Sunekc bpayzep MYJIBTUMEIUHHBIA TPOEKTOP (TIEPEHOCHOH ), TEPEHOCHON
3aHATHI LibreOffice HOYTOYK
JIEKIIMOHHOTO THIIA

208 ITomenienue s Windows 10 Pro RUS 19 nocanouHbIX MecT, pabodee MECTO MPENoaaBaTels,
MPOBEICHUS 7-Zip 10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
3aHATHI Sunexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JIEKITMOHHOT'O Mozilla Firefox PCle GBE
THIIA, LibreOffice 9 xommbrotepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOTO LibreCAD 2666-161'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
TUIIA, KyPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pabort (xypcoBbix | Notepad++. 1 xomnbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MIPOEKTOR), 1C:Ilpennpustue 8. Komruiekr 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
TPYIITOBEIX U Kaspersky Endpoint Security HD-5700 Realtek PCle GBE
WHAUBUAYaTbHBIX | MS Access 2016 10 monuropo Philips 274E5QSB 277
KOHCYJIbTAIUH, MS Project Pro 2016 1 monutop Samsung SyncMaster E1720
TEKYILIEro MS SQL Server 2019 11 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
KOHTpOJIA A MS SQL Server Management 1 mpuntep HP LaserJet 1018
IIPOMEKYTOUHOM Studio 18.8 1 kommyTaTtop Heynpasnsemsit TL-SG1024D
aTTecTaluu. MS Visio Pro 2016 MexaucuurnHapHas gaboparopHas ctanuus NI ELVIS 11 u

MS Visual Studio Community 1O Circuit Design Suit

Edition JIaGopaTopust CXeMOTEXHUKH (HEOOXOIMMO HaIIIHE JIal.
Visual Studio Code cranuuu ELVIS) [Ipaktukym mo mu)poBbIM dJIeMEHTaM
Blender BEIYHCIATEIBHON 1 HH(QOPMAITMOHHO-U3MEPHUTEIHHOM
Gimp TeXHHUKHU (HEOOXOAMMO HAIMYHE Ta00paTOPHOIT CTaHIINU
Maxima ELVIS) Jlaboparopust npoeKTupoBaHUE IU(YPOBBIX YCTPOUCTB
Oracle VM VirtualBox u niporpammupoBanust [TJIMC (HeoOxomumo Hamruue
StarUML V1 nabopatopHoii crann ELVIS) Kommrekt akceccyapos NI
PostgreSQL myRIO Starter Accessory Kit (omuonansno) Komruiekr
IntelliJ IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JIabopaTopust mporpaMMHApPOBAHS

Adobe Reader DC BCTpauBacMbIX cucTeM JIOKanbHble BEIYUCIUTENBHBIE CETU
Diptrace (HeoOxoaMMo Hanu4ue TabopatopHoit crannuu ELVIS)
Embarcadero RAD Studio XE8 [IpomemuieHHBIe HHTEP)EHCH M TPOTOKOIIBI (TTPOTrpaMMHAas
Arduino Software (IDE) Bepcust) Akanemuueckas nuneH3ust NI LabVIEW na
NetBeans IDE HEOTpaHUYEHHOE KOJI-BO pabouux MecT B mpeenax Kadeapsl.
ZEAL Arduino Robot.

Klite Mega Codec Pack

MS Office Standart 2007

NI LabVIEW Full

123 ITomerenue s Windows 10 Pro RUS 19 nocamouHBIX MeCT, paboydee MEeCTO MPENOoAaBaTels
MIPOBEICHUS 7-Zip 19 xommbroTepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Snnexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKLIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monutopos LG Flatron 1718s
CEMHHAPCKOI0 LibreCAD 19 KOMIUIEKTOB KJIaBUATypa+Mbllllb
TUMA, KyPCOBBIX Inkscape 1 nHeynpasisiemsiii kommytatop TP-LINK TL-SG1024D
pa6ot (kypcoBbix | Notepad++.

TIPOEKTOB),
TPYIIIOBBIX U
WHIMBUAYaIbHBIX
KOHCYJIbTaLUH,
TEKYIIEro
KOHTPOJIS U
MPOMEKYTOUHOU
aTTecTaluH,
CaMOCTOSTEIbHOI
paboThI.

1C:IIpennpusitue 8. Komruiekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
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
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Knacrepnas
nabopatopust
CepBepHbI LIEHTP
CnenuansHoe
MOMEIICHUE IS
XpaHCHHS U
npodurakTHYecKor
0 00CITy>KHBaHHS
yueOHOTo
o0opynoBaHUs

7-Zip

Mozilla Firefox

PostgreSQL

Java 8

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

MySql Server Community
Windows Server 2016 Standard
CepBep aIMHHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKaLIUU U
CETH»

YMKK «KommyTtaTops!
JIOKAJIbHBIX CeTeiD)

YMKK «DnekTpoTeXHuKa 1
AIIEKTPOHHUKA»

YMKK «HpopmannoHHbIe
CHCTEMBI B 9KOHOMHUKE

YMKK «KopniopatusHbie
MH(POPMAIIMOHHBIE CHCTEMBI»
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BexTHO-
OpUEHTHUPOBAHHBIC TEXHOJIOTHI)
YMKK «MH}popmMannoHHbIE
TEXHOJIOTHI

YMKK «Ynpasnenne 6azaMu
JTAHHBIX)

YMKK «CereBbie
HH(POPMAMOHHBIE TEXHOJIOT U
YMKK «Teopetnueckne OCHOBBI
HH()OPMATUKID

YMKK "OcHOBBI alNropuTMHU3aIuN
Y TIPOTPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-auanor”
Cucrema yTnaBlIeHUs
XpaHUJIMILIEM JOKyMeHTOB “Kpemo
-nuasnor’

Hentp ynpasaenus 10 Kpeno
MS SQL Server 2016

Apache HTTP Server

Crolika cepBepHas

VYnpasmstromuii y3en kinacrepa [SO0PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\WD5001ABYS 1 mir.

Pabounit y3en kimactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WDS00JD\ - 16 T

Cepgepnsiii y3en Spectrus [S00PX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepsepusrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommytatop DLink

Kommyratop DLink

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

CeteBoe xpaHmHnie JaHHBIX Synology DS-418 1 mr.
Monutop Acer V193 1 mir.

[Mka¢ 2-x ABEpHBII apXUBHBIN METaII. - 21T

Crumut cucrema AirWell 1 .

Crnur-cuctema Lessar 1 .

Cucrema xonTpons gocrynma CKAT 1200 U7 1 wr
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Kadenpa
MaTEMATHKA 1
BBIYUCIIMTEILHOMN
TEXHHUKH.

7-Zip

Mozilla Firefox

LibreOffice

Kaspersky Endpoint Security

Cucremnsiit 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
Monurop

IIpuntep HP LaserJet 1018




CrenuansHoe Adobe Reader DC M®YV Brother DCP-L2540DNR
IIOMEILEHUE IS Klite Mega Codec Pack
XpaHEHUS U Java 8

npodunaktruueckor | PDF24 Creator

0 obciyKHBaHUS Etxt Antiplagiat

y4eOHOT0 Microsoft Windows 10 PRO x64
o0opynoBaHHS DSP OEM

MS Office Professional Plus 2007

8. METOUMYECKHE YKA3AHUA U1 OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHUIO MOATOTOBKH pPealn3alisi KOMIETEHTHOCTHOTO TIOAX01a
HpeycMaTpUBaeT UCTIOIb30BaHHUE B YUEOHOM IPOLIECCEe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBE/ICHUsS 3aHATHI (pa3bop
KOHKPETHBIX 3aJ1a4, IPOBEJCHUE OJIMII-OIIPOCOB, HCCIIEIOBATEIBCKHE PA0OTHI) B COYCTAHNH C BHEAYIUTOPHOW pabOTOH C IETIBI0
(hopMHpPOBaHUS U Pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB O0YJaIOITHXCH.

Jlexumonnsle 3ausaTus gonoiustorcs 113 u pasnuuneiMu popmamu CPC ¢ yueGHOM 1 HayuHOH uTeparypoil B mponecce Takoit
PaboTHI CTYJEHTHI IPUOOPETAIOT HABBIKU (TIIyOOKOTO UTCHUS» - aHAJIN3a U UHTEPIIPETAINH TEKCTOB 110 METOIOJIOTHH U METOIUKE
JVICITUTIIAHEL.

Y4eOHsIit MaTepual 1o auciuminHe «CucTeMsl aBToMaTU3upoBaHHOTO poekTupoBanus (CAIIP)». pazneneH Ha TOTHIECKH
3aBepILECHHbIE YacTh (MOJLYIIH), OCIIE U3Y4EHHs], KOTOPBIX NPeaycMaTpUBaeTcs aTTecTalys B (JopMe IMCbMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.

PaboTs! onieHuBaroTCA B Oajmax, cyMMa KOTOPBIX JTaeT PEUTHHT Ka)KIOro o0ydaromierocs.. B 6amax oleHHBAIOTCS HE TOIBKO
3HAHUS U HABBIKU O0YJaIOMIUXCs, HO ¥ UX TBOPYECKHE BO3MOXKHOCTH: aKTUBHOCTb, HEOPJUHAPHOCTh PEIICHUI MOCTAaBIEHHBIX
npodaeM. Kaxapiit Moysib yaeOHON TUCIMITIIMHBI BKITIOYAET 00s3aTelIbHbIe BUABI paboT — siekiuu, [13, paszauunbie Buasl CPC
(BBITIOJTHEHUE TOMAIITHUX 3aJaHAH 110 PEIICHHMIO 3a/1a4, TOJrOTOBKA K JICKIMSAM U TPAKTHYECCKUM 3aHATHIM).

®dopMa TeKyIIero KOHTPOJIS 3HaHHH — paboTa CTy[eHTa Ha IPaKTUIEeCKOM 3aHATHH, onpoc. Dopma MpoMeKyTOUHBIX aTTecTanuii —
KOHTpOJIbHAs paboTa B ayIUTOpUH, JoMallHss paboTa. iTorosas ¢popma KOHTPOIIS 3HAHMI 11O MOJY/ISIM — KOHTPOJIbHAS padoTa ¢
3aJagaMy 110 MaTepHary MOIYJIS.

Mertoamueckne yka3aHHs 110 BBIITOJHEHHIO BCEX BUIOB YICOHOH pabOTHI pa3MEIIeHBI B 3IEKTPOHHOI 00pa30BaTeIbHON cpere
aKaJeMHH.

Meroandeckue ykazaHus U MaTepHaibl O BUIAM yI€OHBIX 3aHATUH MO TUCLHUIIMHE:

Bun yaeOHBIX 3aHATHH, paboT - OpraHu3anys IesTeIbHOCTH 00ydaromerocs

Jlexuust - Hamycanue KOHCIEKTa JIEKIUiT: KPaTKO, CXeMaTUYHO, TOCTIEI0BATEIFHO (PUKCHPOBATh OCHOBHEIE MOOXKEHUS, BBIBOJIHI,
(opMynHMpoBKH, 000011IEHNS, OTMEUaTh BaKHBIE MBICIIH, BBIJCIIATH KIIIOUEBbIE CJI0OBA, TEPMUHEL. [IpoBepka TEpMUHOB, MOHSTHH ¢
TIOMOIIIBIO SHIMKIIONEINH, CIIOBapel, CIPAaBOYHUKOB C BHIITUCHIBAHIEM TOJIKOBAHHH B TeTpaab. O003HAYUTE BOIIPOCHI, TEPMUHEI,
MaTtepHa, KOTOPBIA BEI3EIBAET TPYIHOCTH, MOMBITATECSA HAUTH OTBET B PEKOMEHYEMOH JIUTEpaType, €CII CaMOCTOSTENIFHO HE
yaaércs pa3o0paThcs B MaTepHaie, He00X0auMo chopMyITHPOBATh BOIPOC U 33JaTh MPENoaaBaTellio Ha KOHCYIbTalul, Ha
MpaKTUIECKOM 3aHATHU.

IMpakTraeckue 3aHsATHS - KOHCIIEKTHPOBaHIE HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JISKITHH, ITOJITOTOBKA OTBETOB K KOHTPOJIEHBIM
BOIIPOCAM, IPOCMOTP PEKOMEHAYEeMOI TUTepaTypsl, paboTa ¢ TEKCTOM. BhINOIHEHIE TPAKTHYECKHX 337a4 B HHCTPYMEHTAIBHBIX
cpenax. Beimonnenune npoexros. Perenne pacuéTHo-rpadMIecKuX 3a/laHui, peleHne 3a/1a4 110 aaropuTMy  JIp.
CamocrositensHas paboTta - 3HAKOMCTBO ¢ OCHOBHOM M JJONOJHUTENBHOM JTUTEpaTypoi, BKIIFOUas CIpaBOYHBIC H3aHUS,
3apyOeKHbIe HICTOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOXKCHUH, TEPMUHOB, CBEJICHUH, TPEOYIOITUXCS IS 3aTIOMUHAHNS U SBIISIOIIIXCSI
OCHOBOTIOJIATAIOIIUMH B 3T0H TeMe. CocTaBlIeHHEe aHHOTAIMH K IPOUYUTAHHBIM JINTEPAaTypPHBIM HCTOUHUKAM H JP.

9. METOJUYECKHUE YKA3AHUSA OBYYAIOIIMUMCS IO BBINNOJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMY 33/1a4aMH CaMOCTOSATENBEHOM PaOOTHI CTY/ICHTOB, SIBISIFOTCS: BO—TIEPBBIX, IPOJOJDKCHUE H3Y4EHHs TUCLIMILIHHBI B
JOMAIIIHHUX YCIOBHSX I10 IIPOTpaMMe, IIPEATIOKEHHOM TIperoiaBaTeeM; BO—BTOPBIX, IPUBUTHE CTYAECHTaM MHTEpeca K TeXHHIECKOH
W MaTeMaTHUYEeCKOIl TNTepaType, MHKEeHepHOMY Aely. V3ydeHue 1 n3jnokeHne HHPOpMann, TIOTydeHHOH B pe3ylIbTaTe H3ydeHUS
HAYYHOH JINTEPATyPHI U MPAKTUYECKUX MaTEePUAJIOB, IPEATOIaraeT pa3BUTHE Y CTYJICHTOB KaK BIaJCHNS HABBIKAMHU YCTHOH pedH,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY IIMCHbMEHHOMY M3JIOXKEHHIO MaTepuala.

OcHOBHOM (hOpMOIT KOHTPOJIS 32 CAMOCTOSATEIBHON pabOTOH CTYICHTOB SIBIISIOTCS IMTPAKTHUCCKUE 3aHATHS, a TAKKe e)KeHeeTbHBIC
KOHCYJIBTAITHH TIPETIOJaBATEIIS.

[paxkTuueckue 3aHATHS — HanboIee MoAXoIsIee MecTo JUisl (JOPMHUPOBAHHS YMEHUS IPHUMEHSATD MOJIy4eHHbIC 3HAHUS B
HPaKTHYECKOH NS TEIbHOCTH.

ITpu moaroTOBKE K MPAKTHYECKUM 3aHATHAM CIEAYET COOIONAaTh CHCTEMAaTHYHOCTh M TIOCIIeIOBAaTEeIBHOCTE B pabote. Heobxommmo
CHaYaja BHUMATEJIFHO 03HAKOMHTBCA C COJCPKaHNEM ITaHa MIPAKTUUECKUX 3aHATHHA. 3aTeM, HAUTH B y4eOHOH IuTepaTtype
COOTBETCTBYIOIME pa3eibl M NpounTaTh UX. OCBaUBaTh M3y4aeMblil MaTepHal cieayer 1o yactsM. [locie u3ydeHus kakon-m6o
TEMBI WITH €€ OTICIBHBIX Pa3IeJIOB HEOOXOJMMO MOTyIeHHBIC 3HAHUS [IPUBECTH B CHCTEMY, CBS3aTh BOCIIHO BECh POPAOOTAHHBIH
MaTtepHall.

Ipu noABEICHUH UTOIOB CAMOCTOSITEIILHON pabOThI IIPeroaBaTeeM OCHOBHOE BHUMAHUE JIOJDKHO YACISTHCS pa3dopy U OLeHKe
JTy4Iux paboT, aHaIM3y HEOCTATKOB. 10 MpeaokeHuIo NpenoAaBaTels CTYICHT MOXKET U3JI0KHUTD COJIepKaHHE BBITOJTHEHHOH UM
MICEMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHAX




