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1 O01mume noI0XKEeHUS

Pabouas mporpamma gucuumiuiel «HXeHepHas KOMObIOTEpHAsi TpaduKa» COCTaBJI€Ha B COOT-
BETCTBUU C TpeOOBaHUAMU (heJiepatbHOr0 roCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTAa, YTBEPKICH-
HOTO MpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepammu Ne 929 ot 19.09.2017, u
OCHOBHOH Ipo(heccHoHaTbHONW 00pa30BaTeIbHOM MpOrpaMmbl MoAroToBku «lIporpammHoe obecneuenue
CPEACTB BBIYMCIUTEIBHOW TEXHUKU M aBTOMATU3UPOBAHHBIX cucTeM» no HampasieHuto 09.03.01 "Un-
(dopmaTrKa U BEIYHCIUTEIbHAS TEXHUKA' .

Samayn  QUCLIAI-
JIMHBI

Pa3BuTHE HaBBIKOB IPOCTPAHCTBEHHOI'O MBIILJIEHUS CTYACHTOB.

OBnazneHrue METoJaMH MOCTPOEHUS OOpPAaTUMBIX YepTekel MPOCTPaHCTBEHHBIX
00BEKTOB; U300paKEHHSI HA YepTeKax JTUHUHA U TTOBEPXHOCTEIH;

BripaboTka y CTyIE€HTOB YMEHHUSI CaMOCTOSITENIbHO PaCIIUPSTh CBOU 3HAHUSA
u3y4as npaBmiia 0(OpMIICHUS] KOHCTPYKTOPCKOM JOKYMEHTAIIMH B COOTBETCTBHH C
['OCTamu ECK/J;

Pa3BuTHe HAaBBIKOB MOCTPOCHUS U YTEHUSI ICKU30B, YEPTEKEHN NeTaneii, coopou-
HBIX YePTEKEU U NEKTPUUECKUX CXEM B MIPAKTUYECKON JAEITEIbHOCTH.

OcHOBHBIE pazjie-
Bl / TEeMBl IHC-
[IUIUIMHBI

OcnoBHbIe nipaBuita opopmienus yeprexeit u cxem. ECK/I.

I'eomerpuueckue nocrtpoerus B CAD-cucremax. Buabl, paspessl, ceuenus. Oc-
HOBHBIE MTpaBuiIa 0OPMIICHHS TuarpaMM GyHKIIMOHAIBHBIX 3aBUCUMOCTEH.

OcHoBHBIE TpaBuIa 0POPMIIEHHS CXEM AJITOPUTMOB IIPOIPaAMM.

[lepedenp TUIAHUPYEMBIX PE3YJIBTATOB O0YUYSHHS MO JUCHUIUIAHE (MOJIYIIIO),
COOTHECEHHBIX C MHIMKATOPAaMH JOCTHKECHUS KOMIIETCHIIUH

[Iponecc n3yuenus qucuuIuIMHb «MHXEHEepHAs KOMIbIOTEpHAs rpaduKa HalpaBiIeH Ha
¢dopmupoBanue ciaenyromux kommnereHiuii B coorserctun ¢ ®I'OC BO u ocHOBHO# 00pa3zoBaTeabHOMN

nporpaMmoii (tabauua 1):

Tabnuna 1 - KomneTeHImu 1 MHANKATOPHI UX TOCTHKECHHS

Kon 1 HanmeHoBanue
KOMIIETEHI[UHA

Nuaukatopsl 1O0CTUKEHUS

IInanupyemsble pe3yabTaThl

OGy‘IeHI/IH IO JUCIUIITIMHE

O61menpodeccuoHaTbHBIE

OIlK-1
Crioco0eH IpUMEHSTh €CTECTBEHHO-
HaydyHbIe M OOIICHH)KCHEPHBIC 3HA-
HUs, METOJIbI MaTEeMaTUYECKOIO aHa-
32 ¥ MOJCIHMPOBAHUsI, TEOpeTHYe-
CKOTO W JKCIIEPUMEHTAILHOTO UCCIe-
moBaHHS B NPO(ECCHOHATLHOU JIes-

TEeJIHLHOCTH

OIlK-1.1

3HaeT OCHOBBI MAaTEMAaTUKH, €CTe-
CTBCHHOHAYYHBIX JTUCIMWIUIAH, BBI-
YHCIIUTENILHOW TEXHHKH | MpO-
rpaMMHPOBAHUS

OIIK-1.2

YMeer peniath CTaHAAPTHBIE IPO-
(eccHoHaNbHBIE 331a4M C TpUMe-
HEHHEM EeCTECTBCHHOHAYUYHBIX H
0OIIEHH)KEHEPHBIX 3HAHHH, METO-
TOB MaTeMaTHYeCKOro aHaiu3a |
MOJICIINPOBAHMUS

OIIK-1.3

Brnageer HaBblkamMu TEOpeTHYE-
CKOT0O ¥ SKCHEPUMEHTAIBHOTO HC-
ci1eJ0BaHMsI 00BEKTOB

3HaTh OCHOBHBIC MPUHIIMIIBL, YC-|
TOBHBIE 00O3HAYEHHsI U TIPHHSTHIC B
OTpaciiy, MpaBWia MOCTPOCHUS uep-
TeXa; METOJBI U CPEJICTBA KOMITBIO-
TEpHOTO MPOEKTHPOBaHUS, (HOpPMATh]
xpaHeHus: Tpadudeckoil wuHPOpPMa-
([, TPOTrPaMMHBIE CPEACTBA KOM-
MBIOTEPHOHN rpaduKy;

YMETh aHaATU3UPOBATh, HHTEPIIPE-|
TUPOBATh U CO3/aBaTh rpaUIecKyro
UHQOPMAIMIO C  UCIOJIL30BAHUEM
NPUHATBIX B OTPacid HOPM, CTaH-
napToB, rpaduueckux 0003HAaYCHUH
U TMPOTPAMMHBIX CPEJCTB, B TOM
YHCJIe OTEYECTBEHHOTO NMPOM3BOCT-
BA;

- BJIaJeTh NpPUEMaMH HCIOJIb30Ba-
HIsI KOMIIBIOTEPHBIX JIOTUI MPH pas-
paboTKe COBPEMEHHOI'O IPOrPaMM-

HOI'O IICYCHUSI.




KO)_I 1 HAUMCHOBAHUEC
KOMIICTCHIIUH

I/IHI[I/IKaTOpLI JOCTHXKCHUSA

[Inanupyemsbie pe3yabTaThl
00y4eHHs IO TUCLUIUINHE

OIIK-2 CnocobeH moHMMaTh NpPUH-
[ATTEI PaOOTHI COBPEMEHHBIX HH(MOP-
MalMOHHBIX TEXHOJOTMH U  Tpo-
FpPaMMHBIX CPEACTB, B TOM YHCJIE OTe-
YCCTBEHHOTO TPOM3BOJICTBA, M WC-
MOJIb30BAaTh WX MPH PEHICHUU 3a]ad
podeccCHOHANBHON AEATENTLHOCTH

OIIK-2.1 3HaeT COBpPEMEHHBIE
NH(QOPMALMOHHBIE TEXHOJOTMU H
pOrpaMMHBIE CPEACTBA, B TOM YHC-
Jle OTEYEeCTBEHHOTO MPOM3BOACTBA,
[IPUMEHUMBIEC AJIsl PELIeHUs 3a1ad
podecCHOHAIBHON eATETbHOCTH
OIIK-2.2 Ymeer BbIOMpaTh COBpeE-
MEHHbIE MH()OPMAIOHHbIE TEXHO-
JIOTMM U NPOTpaMMHBIE CPEACTBA, B
TOM 4YHCJIE OTEYECTBEHHOTO TMPOU3-
BOJICTBA, NPW pEIICHUH 33jad Ipo-
(heccHOHANBHON ACATCIIEHOCTH
OIIK-2.3 Bnaneer HaBbIKamMu TNpH-
MEHEHHUSI COBPEMEHHBIX HH(OpMa-
[IMOHHBIX TEXHOJOTUH U MPOrpaMM-
HBIX CPEACTB, B TOM YHUCJIE OTE€YECT-
BEHHOTO MPOW3BOJICTBA, NPU pellie-
HUM 33724 IpoQecCHOHABHOHN J1es-
TEJIBHOCTH

- 3HaTh CTaHJApTHBIC CPEACTBa aB-
TOMAaTH3aLUN IIPOCKTUPOBAHMUS,
MpUHLUIBI MoAeaupoBanus B CAD —
porpaMmmax oTpaciu

- YMETh aHAJIN3UPOBaTh, HHTEPIpE-
TUPOBATh U CO31aBaTh IPahUIECKYIO
MHQOPMAIIMI0 C  HCIOJB30BAHUEM
[PUHATBIX B OTpAacid HOPM, CTaH-
mapToB, 0003HAYCHHH W IIPOTPaAMM-
HBIX [TPOAYKTOB;

-BJIaZIETh TIPHUEMaMHU HCIOJb30Ba-
HUSI KOMIIBIOTEPHBIX TEXHOJOTHH
[pU KOHCTPYUPOBAHUU

3 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPorpaMMbl

Hucnunnuna «HxeHepHas KomnbloTepHas rpadukay nsydaercs Ha 1 kypce, 1 cemectpe.

JucuurnuHa BXOIUT B cocTaB Osioka 1 «/lucuuminabl (MOYJIN)» U OTHOCUTCS K 0a30BOM 4acTH.

3HaHUsI, YMEHHS ¥ HaBBIKH, CPOPMHUPOBAHHBIC MPU U3YUYECHUU TUCHUILTUHBI «H)XeHepHas KOM-
nbIOTEpHAs rpadukay, OyayT BOCTpeOOBaHBI MPU U3YyUYEHUHU TOCIEAYIOMMX TUCHUTUINH: «J{uckperHas
MareMatukay, «Pusnka», «Teopus BEpoSITHOCTEW U MaTeMaTH4ecKasi CTaTUCTUKay, «HUCIeHHbIE METO-
nel», «CpencTBa aBTOMATH3UPOBAHHBIX BBIYUCICHHINY», «COBpPEMEHHBIE MPOTPAMMHBIE CPEICTBAY,
«YueOHas mpakTUKa (O3HAKOMHUTENbHAS MPaKTHKA)», «Te€XHOIOTUU CO3/aHusl U TPOABIKEHHUS CaHTOB

(paxynbTaTUB)».

Hucuunnuna «VHXeHepHas KoMIbIOTepHas Trpaduka» B paMKax BOCIUTATEIbHONH paboOThl Ha-
npaBjieHa Ha (popMHUpOBaHUE y 00yUarOIMXCs aKTUBHOM IpayKIaHCKOW MO3UIMH, YBaKEHUS K IIpaBaM U
cBOOOJaM 4YeJIOBEKA, 3HAHMS IPAaBOBBIX OCHOB M 3aKOHOB, BOCIHMTAaHHE YYyBCTBA OTBETCTBEHHOCTH HIIU
YMEHHS apryMEHTHPOBaTh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHATbHBIE YMe-
HUS WIA TBOPYECKH PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHWI, OTBETCTBEHHOCTH 3a BBIIOJIHE-
HUE y4yeOHO-IPOM3BOACTBEHHbIX 3a/laHUi U T.1.

4 O0beM TUCHMILIMHBI (MO1YJISAA) B 3a4€THBIX eIHHULAX € YKA3aHUEM KOJIM4YeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasarteseM (Mo BUIaAM y4eOHbIX 3aHATHI) M1 HA CAMOCTOSITEILHYIO PadoTy

00yYarIMXCcs

OO61mas TpyA0eMKOCTh (00beM) JUCHIUILINHBI cocTaBmsieT 3 3.e., 108 akaz. gac.
Pacnpenenenne o6bema NUCHUIUIMHBI (MOIYJsl) MO BUAAM Y4YEOHBIX 3aHSATHIl MpPEICTaBICHO B

tabiuue 2.

Tabnuia 2 - O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHH

O0BEM AUCLUIUINHEI Bcero akanemu-
YECKMX 4acoB
OO01ast TPYA0EMKOCTh AUCITUTITUHBI 108
KonTakTHas ayauropHas padora o0y4alummxcs ¢ npemnoaasareem (1mo 32
BH/IaM Y4eOHbIX 3aHSATHII), BCEro




B Tom uucine:

3aHSATHS JICKIIMOHHOTO THITa (JICKIIMW U WHBIC YIeOHBIC 3aHSATHSI, IPEeIycMaT-
pUBAIOIIUE PEUMYIIECTBEHHYIO TIepenady yaeOHOW HH(pOpMAIK Te1arori-
YECKUMH PaOOTHUKAMH )

3aHSATHS CEMUHAPCKOTO TUNA (CEMHUHApPBI, MPAKTHUYECKHE 3aHSATHUS, MPAKTH- 32
KYMBI, 1a00paTOpHbIC PaOOTHI, KOJUIOKBUYMBI M HHBIE AHAJIOTUYHBIC 3aHSATHS)
CamocrosiTenpHas paboTa 00y4aromUXcsl ¥ KOHTaKTHas padoTa, BKIIFOYAIO- 76

[11asi TPYNIIOBbIE KOHCYJIBTAI[MH, WHAWBUIYAIBHYIO paboOTy OOy4arommuxcs ¢

nperogaBatessiMUu (B TOM YHCIIC MHAWBHUIyaJIbHbIC KOHCYJIBTAIUH); B3aUMO-

NeiicTBUE B 3JIEKTPOHHON HH(POPMALIMOHHO-00pa30BaTeIbHOM cpelie By3a
[TpomexyTouHas arTecTanus 00y4aroIuxcs - 3a4eT ¢ OLIEHKON

5 Conep:xkanue TUCHUILTUHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢
yKa3aHHeM OTBeJIEeHHOT0 HA HUX KOJHYeCTBA aKAJIeMHYeCKHX YaCOB ¥ BUI0B YUeOHOit
padoTbI

Tabnuna 3 - CTpykTypa U coep:KaHue TUCIUILTAHBI (MOTYJIs)
HaumeHoBaHue pa3neioB, TeM M cojiepxa-| Bupl yueOHOW paOOThI, BKIIOYAs CAMOCTOSATEIIbHYIO pado-
HUe MaTepuaia Ty 00y4YaroIUXCcs U TPYIOSMKOCTh (B yacax)

KonTakTHas paborta npernogaBateniss ¢ oOydato-| CPC
[MUCS

Jlexun CeMuHapckue JlaGopatopHsbie
(mpakTryeckue | 3aHATHS
3aHATHA)

Paznen 1 Metosibl, HOpMBI, TpaBUIa YTEHHUS U COCTaBJIEHUS KOHCTPYKTOPCKHUX JTOKYMEHTOB

Tema 1.1. Bunsl, conepkanue u popma KOH- 2 10
CTPYKTOPCKUX  JOKyMeHTOB.  CraHmapThl
ECKZ.

Tema 1.2. BBenenme B aBTOMaTH3MpPOBaH- 4 5

HYI0 CUCTEMY KOMITBIOTEPHOTO MPOEKTHPOBa-
Hust (CAO). 3HakoMcTBO C uHTEpdeiicoM U
OoCcHOBBI paboThl. Hactpoiika crumeii opopm-
neaust CAO- cucTeMbl B COOTBETCTBHE C
ECKZ.




HaumeHoBaHHe pa3feyioB, TEM U COJCPKA-
HUEe MaTeprana

Buner yueOHO# paboThI, BKIIOYAsi CAMOCTOATEIBHYIO pa0o-
Ty 00yJaromuxcsl ¥ TPyAO0EMKOCTh (B Jacax)

KonrakTHas pa60Ta npeonoaaBareia C

00yUJaIOIITIMICS

Jlekuu

CeMuHapckue
(TIpaKTUIECKUE

BaHATHA)

JlaGopatopHsbie
3aHATHS

CPC

Pa3znen 2 Metonpl noctpoenus ueptexeit aeraneid no npasunam ECK/I .

Tema 2.1. IlocTpoeHme IUIOCKUX MOJENeCH
0CECHMMETPHUYHBIX W CEYCHHU MPO(UIHHBIX
neraneil. IIpocTaHOBKa pasMepoB, KOHYCHO-
CTH U yKJIOHOB ITo HopMaMm ECK/I.

Tema 2.2. Iloctpoenue mojeneit neraneil c
[MOBTOPSIIOIIMMUCS KOHCTPYKTHBHBIMH  3JIe-
MeHTamMu. WHCTpymMeHThl «MaccuB» U «3ep-
KanbHOE oTpakeHne» B CAD-cucremax.

Tema 2.3. I[lpoennpoBaHuEe T'€OMETPUUECCKUX|
TeN Ha TPH TUIOCKOCTH Mpoekimu. Kareropuy
M300pKCHUH Ha YepTeke: BUIBI, pa3pesdl,
CeueHHUs. 3aada MOCTPOCHUS TPEThEro BUIA
[0 JIByM JaHHBIM, IPOCTOTO pa3pe3a M ceue-
Hus ¢ momoinbio CAD-cucteMsl.

10

Paznen 3 Metoap! 1 IpuEMBI BHITIOHE

HUA CXEM U [T

arpaMm

Tema 3.1. Cxembl anropuTMOB MPOrpamM.
DJICKTPUYCCKUE TPHUHIUIHAIBHBIE CXEMBI,
oOmue TpeboBaHWs K BhImonHeHUto. [lo-
cTpoeHne cxeM ¢ wucnonb3oBanueM CAD-
CHCTEMEL.

10

25

Tema 3.2 TpeboBaHUS K TEKCTOBBIM JIOKYMEH-
TaMm, COJEpXalliM B OCHOBHOM CIUIOLIHOM]
tekct. OdopmiieHre JMcTa crenupuKanui K
cxeme B CAD- cucreme.

10

Tema 3.3. OdopmieHne WUIIOCTpauui U npu-
NoXeHNH, moctpoeHue Tabmmi. [TocrpoeHue u
odopmienne nuarpaMmbl  (QYHKIIHOHAJIBHOM
3aBUCUMOCTH ¢ Hcnojb3oBaHuem CAD-
CHCTEMBI.

10

UTOro

32

76




6 BHeaynuTOpHAasi caMOCTOsITe/IbHAsI padoTa 00y4aromMXcs M0 JMCUUILTHHE (MOTYJII0)

[lpr TUTaHUPOBAHMM CAMOCTOSTEIBHOW PabOTHI CTYIEHTY PEKOMEHIYETCS PYyKOBOJICTBOBATHCS
CIIEYIOIIUM PACTIPEIeIICHUEM YaCOB Ha CAMOCTOSITENIbHYIO paboTy (Tabmuia 4):

Tabnuma 4 - PekomenayeMoe pacnpeiefieHue 9acoB Ha CaMOCTOSATENbHYIO paboTy

KoMmoHeHTBI caMOCTOSITeNbHON pabOTHI KonugectBo wacos
H3yyeHne TeopeTHYECKUX pa3AesioB AUCIUIIIHHBI 40
[ToaroTroBka K 3aHATUSIM CEMHHAPCKOTO TUTIA 20
[Moaroroska u opopmienue PI'P 16

76

7 OueHOYHbIE CPeICTBA ISl IPOBEAEeHNSI TEKYIEr0o KOHTPOJIA U MPOMeKYTOYHO
arTecTAlMU O0YYAKOIIMXCS 10 JUCHUIIMHE (MOLYJII0)

@DoHJT OIICHOYHBIX CPEICTB ISl MPOBEICHHS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOY-
HOM aTTecTaluy mnpejacTasieH B [punoxenun 1.

[TonHBINA KOMIUIEKT KOHTPOJIBHBIX 33JaHUi WIIM MHBIX MAaTEpUAlIOB, HEOOXOIUMBIX JIJIsl OLICHHBA-
HUS PE3yJbTATOB O0YUYCHUs [0 JUCHMIUIMHE (MOJIYIIIO), IPAKTUKE XPaHUTCS Ha Kadeape-pa3paboTynke B
OyMa)KHOM U 3JICKTPOHHOM BHJIE.

8 VYuebHo-MeToaMueckoe U MH(POPMALMOHHOE 00ecTieyeHue JUCHMILINHBI (MOTYJIs1)

8.1 OcHoBHas uTEparypa

1. Jlareps, A.W. UnxenepHas rpaduka : yaeOHuk ais By3oB / A. U. Jlareps. - 4-¢ u3zn., nepepaod.
u go1. - M.: Beicmas mxouna, 2006; 2003. - 335c.

2. Yexmapes, A.A. UmxkenepHas rpaduka : y4eOHHUK IJs By30B HEMalIMHOCTpouT.cret. / A. A.
Yexmapes. — 7-e u3j., cTep., 6-e usl., crep., S-e usl., 4-e usl., crep., 3-e usl., crep. - M.: Bricmas miko-
na, 2007; 2005; 2004; 2003; 2002; 2000; 1998. - 365c.

8.2 JlononHuTENBHAS INTEPATYPA

1. Anexcanapos, K.K. Onexrpuueckue ueprexu u cxemsl. / K.K. Anekcannpos, E.I'. Ky3pmuna. —
IIPOU3BOJICTBEHHOE M31. — M.: DHeproaromuzaat, 1990. — 288c.

2. bepesuna, H. A. UnxenepHas rpaduka [DnekTpoHHbIH pecypce] : yuedHoe nocodue / H.A. be-
pesuna. - M.: Anspa-M: UHOPA-M, 2014. — 272 c. // ZNANIUM.COM : 31eKTpOoHHO-0MOIHOTeYHAs
cuctema. — Pexxum noctymna: http://www.znanium.com/catalog.php, orpanudeHHbIi. — 3ari. ¢ KpaHa.

3. Hertsapes, B.M. NnxeHepHas U KOMIbIOTepHas Tpaduka : yueOHUK JJIs CTY/.BY30B, 00y4aro-
IIUXCS TT0 TEXHUYECKUM HampasieHusiM / B. M. [lertsipes, B. I1. 3areuipHuKOBA. — 2-€ U3, HCIIp. - M.
Axanemus, 2011. - 239c.

8.3 MeTtonuyeckue yka3aHus ISl CTY/IEHTOB 110 OCBOEHUIO JTUCIUIINHBI

1. Bonmorapesa, C.B. HauepratensHas reomerpus : yueOHoe nocobue / C.B. 3onorapena. Komco-
MoJbck-Ha-Amype: PT'BOY BO «KHAT'TY» , 2017. -92 c.

2. 3onotapeBa, C.B. mxenepHas rpaduka: yueOHoe nocoobue / C.B. 3onmorapeBa. Komcomonbek-
Ha-Amype: ®I'BOY BO «KHAT'Y» 2017 — 83 c.

3. Meroauyeckue yka3aHUs K BBIMOJHEHHUIO 33JaHUS MO MPOEKIMOHHOMY YEPUYCHHIO 10 TeMe
«M300paxenus: Buabl, pa3zpesbl, ceuenus»/ Coct.: JI.C. KpaBuosa. — Komcomonbck-Ha-Amype: 'OYB-
I[1O «kKuAI'TY», 2014. — 20 c.

4. Metoanveckue yka3zaHUs K BBITIOJIHEHUIO 3a1anus «Pe3r0a u pe3rboBbie coenuuenus»/ CocrT.:
JI.C. Kpasuosa. — Komcomonsck-Ha-Amype: [OYBIIO «KHAI'TY», 2017. - 25 c.

5. Meroanueckue ykazanusi «CocrtaBinenue coopouroro ueptexa»/ Cocrt.: JI.C. Kpasosa, ®yp-
coBa I'.fI. — Komcomounbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2011. - 30 c.

8.4 CoBpeMeHHBI€ MTpodeccroHalIbHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI,
UCTOJIb3yeMbIe TIPU OCYIIECTBICHUH 00pa30BaTeIbHOTO MPOIIecca 10 AUCIUITNHE

1. DraekrpoHHO-OMbOAKOTEYHAs cucTema znanium.com (https://znanium.com/).
2. DnekTpoHHO-O0MbOanoTeYHas cuctema iprbooks (http://www.iprbookshop.ru/586).
3. Komnekius "aBuanmonnas u pakeTHo-kocmudeckas texuuka” (http://www.bibliorossica.com)



https://new.znanium.com/
http://www.iprbookshop.ru/586
http://www.bibliorossica.com/

4. DnextpoHHO-OnOMMoreunas cucrema "Jlans" (https://e.lanbook.com/books)

8.5 IlepeueHs pecypcoB MH(POPMAMOHHO-TEICKOMMYHUKAMOHHON cetu «MHTepHET», Heo0Xo-
JMMBIX JJIsSi OCBOCHUS JUCIUTUTUHBI (MOJTYJIs )

https://www.tflex.ru. Caiit Ton-cucteMsl.

https://www.youtube.com/user/TopSystemsLTD. Kanax Ton cucteMsr.

8.6 JlunensnoHHoe U CBOOOAHO pacHpoCTpaHsIeMoe IPOrpaMMHOE OOecTedeHre, UCTI0Nb3yeMoe
IIPH OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIecca 0 AUCIUTLTHHE
Tabnuna 5 — [lepeueHp UCIOIB3yEMOI0 IPOIrPAMMHOT0 OOECIEUEHUS

Hawumenosanue 110 PexBu3NTHI / yCIOBHSA NCTIOIB30BAHMS

Microsoft Imagine | JIunensuonusrii gorosop AD9223 Ne008/65 ot 11.01.2019

Premium

OpenOffice CBobonHas TULIEH3US, yCIIOBUS WCTIONB30BaHHS o CCBUIKE:
https://www.openoffice.org/license.html

T-Flex CAD16, 17 AxaneMudeckast BEPCHL. YCIIOBUS HCTIONTE30BAHUS o CCBUJIKE:

http://www.tflexcad.ru/download/t-flex-cad-free/

Autodesk AutoCAD | ITuceMo O JIMIIEH3HOHHBIX [paBax Ha HCIOJH30BAaHUE TMPOrPAMMHOTO IPOAYKTa
2019 AUTODESK mo nporpamMme 00pa3oBaTeIbHOMN JTHIIEH3UH

9 OpraHu3anHMOHHO-NEeJATrOTrHYeCKHe YCJI0BHUS

Opranuzanus o6pa3zoBaTeNIbHOIO Mpoliecca periaMeHTUpyeTcs Y4eOHbIM [UIAHOM M pacliCaHUueM
yueOHBIX 3aHATHH. SI3pIK 00ydeHus (TperomaBaHusi) - pyccKuid. Jst Bcex BUAOB ayAMTOPHBIX 3aHATHA
aKaJeMMYECKHUI Yac yCTaHABJIMBAETCS IPOJOJDKUTEIbHOCTHIO 45 MUHYT.

[Tpu popmupoBaHuM CBOEH MHAMBHIYaTbHOH 00pa30BaTEbHON TPACKTOPUN OOYUAIOIIMIACS UMeE-
€T IPaBO Ha Iepe3ayeT COOTBETCTBYIOLIUX AUCHUIUIMH U NMPO(EeCCHOHAIBHBIX MOJYyJeH, OCBOCHHBIX B
MpoIIecCe MPEIIIECTBYIONIETO 00YUYECHHS, KOTOPBIM OCBOOOXKIAET O0YYAIOIIETOCs OT HEOOXOIUMOCTH HX
IIOBTOPHOT'O OCBOEHHU.

9.1 OOpa3oBaTeJbHbIC TEXHOJIOTHH

VY4eOHbI Mpoliecc MpU NpenoJjaBaHUK Kypca OCHOBBIBAETCSI HA MCIIOJIb30BAaHUM TPAAUIIMOHHBIX,
MHHOBAIIMOHHBIX U HMH(OPMAIIMOHHBIX 00pa3oBaTeNbHbIX TexHOJoruil. TpaaunuoHHbIE 00pa3oBaTeNb-
HbI€ TEXHOJOTMU MPECTABICHbI JEKIUSIMU U CEMUHAPCKUMHU (TIPAKTHUECKUMHM) 3aHATHAMU. VIHHOBaIM-
OHHbIE 00pa30BaTENIbHbIE TEXHOJIOIMH UCHOJIb3YIOTCS B BUJE HIMPOKOTO MPUMEHEHUS aKTUBHBIX U UHTE-
pakTUBHBIX (hopM mpoBeneHus 3aHATuil. THpopManmonHble 00pa3oBaTebHbIe TEXHOIOTHH PEATU3YIOTCS
MyTEM aKTUBHU3ALUHA CAMOCTOSITEIbHOM pabOTHI CTYJIEHTOB B MH(POPMAIIMOHHOM 00pa30BaTeIbHOM Cpeie.

9.2 3aHATHUSA JEKUMOHHOI0 THIIA

[To xypcy «HxeHepHast KOMIIbIOTepHas TpaduKay» JIEKIIMOHHBIE 3aHITHS HE TPEyCMOTPEHBI.

9.3 3aHATHS CEMHHAPCKOIO THIIA

I[To xypcy «HxeHepHast KOMIIbIOTepHas TpaduKa» CEeMHUHAPCKUE 3aHATUS HE TIPEyCMOTPEHBI.

9.4 CamocrosiTe/ibHasi padoTa 00yUYalOUIUXCs M0 JUCHUNINHE (MOAYII0)

CamocTrosTenbHas paboTa CTYI€HTOB — 3TO MPOLIECC aKTUBHOT'O, LIEJIEHAIIPaBICHHOT0 TPHOoOpeTe-
HUS CTYJACHTOM HOBBIX 3HaHUH, yMEHMI 0€3 HEMOCPEICTBEHHOTO y4yacTHs MpenojaBaTessi, XapaKTepH-

3YIOIIUACS TPEIMETHOW HANpaBIIEHHOCTHIO, Y(PPEKTUBHBIM KOHTPOJEM M OICHKOH pPe3yJbTaToOB Jes-
TEJBHOCTH 00YYarOIIeToCs.



https://e.lanbook.com/books
https://www.tflex.ru/
https://www.youtube.com/user/TopSystemsLTD

Ilenu camocToATeTbHON PaOOTHI:

- CUCTEMaTHu3allusl U 3aKPETICHHE MOJIYYCHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX YMEHUN
CTYJICHTOB;

- Yri1yOJIeHHE U PaCHIMPEHHE TEOPETUUECKUX 3HAHUN;

- ¢opMUpOBaHHE YMEHUN HCIOIb30BAaTh HOPMATUBHYIO U CIIPABOYHYIO JTOKYMEHTAIIMIO, CHEIU-
AIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U OpraHuU-
30BaHHOCTHY;

- (OpMHpPOBaHHE CAMOCTOSITEIbHOCTH MBILIUICHUS, TBOPYECKOW HHUIIMATUBBI, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIN3aLlNH;

- Pa3BUTHUE UCCIIEIOBATEILCKUX YMEHUN U aKaJIEMUYECKHX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBIIATHCS MHAUBUIYAIbHO WIHA TPYHIaMH CTYJIEHTOB B
3aBUCUMOCTH OT LI€JIH, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TEMaTHKH.

TexHonorust opraHu3ay CaMOCTOSITEILHON pabOThl CTYJEHTOB BKIIFOUAET MCIIOJIb30BAHHE HH-
(hOopMaIMOHHBIX U MAaTEPUATHLHO-TEXHHYECKUX PECYPCOB YHUBEPCHUTETA.

KoHTponb pe3yiabTaToB BHEAYTUTOPHOM CaMOCTOSITEILHON PabOThl CTYACHTOB MOXET MPOXOIUTh
B ITMCBMEHHOM, YCTHOM WM CMEIIaHHOH (popme.

CTyneHThl JOHKHBI MMOAXOAUTH K CAaMOCTOSTEIbHON paboTe Kak K HaUBa)KHEHIIEMY CPE/ICTBY 3a-
KpPEIUICHUS W PAa3BUTUS TEOPETUUECKUX 3HAHUH, BHIpAOOTKE €IMHCTBA B3IJISIOB HA OTJEIbHBIE BOTIPOCHI
Kypca, IpruoOpeTeHus ONpeieJICHHbIX HABBIKOB U MCIOIb30BaHUS NPOPECCHOHATBHON JIUTEPATYPHI.

9.5 MeToanueckue yKa3aHus J1Jis1 00y4aOIIMXCS 10 OCBOCHHIO U CHMILIMHBI

[Tpu M3ydYeHUH AMCUUILTMHBI O0YYaAIOUIMMCS 11eJIeCO00pa3HO BBIMONIHATH CIEAYIONUE PEKOMEH-
JIALHAHN:

1. U3yueHue yueOHOW JUCIMILTUHBI JOJKHO BECTUCH CUCTEMATHUECKH.

2. Tlocme m3ydeHus: Kakoro-aubo pasjerna 1Mo y4eOHHWKY WJIM KOHCHEKTHBIM MaTepHajiaM pPeKo-
MEHYeTCs TI0 aMSITH BOCTIPOM3BECTH OCHOBHBIE TEPMUHBI, OTMPE/ICNICHNs, TIOHATHS pa3ena.

3. Oco0oe BHUMaHUE CIEAYET yAETUTh BHITIOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHITHSM U WH-
TUBUAYATbHBIM KOMILIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITENIbHYIO paboTy.

4. Bcs TeMaTHKa BOTPOCOB, U3Y9aeMbIX CAMOCTOSTEIBHO, 33/1aeTCsl B pabodeil mporpaMMe Mmpero-
naBaTeneM. Tam ke JaroTcss UCTOYHUKY (B IEPBYIO O4Yepeb BHOBb U3JaHHBIE B MEPHUOIUIECKON HAYUHOU
muTepatype) Uil 0oJiee AeTaTbHOrO IIOHUMAHUS BOITPOCOB, O3BYUCHHBIX HA JICKITUH.

[Tpu camocTosATENBHON IPOPAOOTKE Kypca 00yUYaAIOIIUECS TOKHBI:

- POCMATPHUBATh OCHOBHBIC ONPEICTICHUS U (PAKTHL;

- IOBTOPHUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHITHH MaTepual U JIOTIOJHHUTh €ro C yde-
TOM PEKOMEHJOBAaHHOM MO JaHHOM TEME JINTEpaTyphl;

- U3YYUTh PEKOMEHJIOBAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTAI[MN U KOHCIIEKTHI Hau0O-
Jiee BaXKHBIX MOMEHTOB;

- CaMOCTOSITEIHHO BBIMONTHITH 33/I1aHNUs, aHAIOTUYHBIE TIPe/IaraeMbIM Ha 3aHATHUSX;

- ACIIOJIB30BATh TS CAMOTIPOBEPKH MaTepHalTbl POH/a OIEHOYHBIX CPEJICTB.

10 Onucanue MaTepuaibHO-TEXHHYECKOr0 obecrnedeHHus1, HeOOX0MMOro AJIsl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIeCcca Mo JUCHUIIMHE (MOYJII0)

10.1 Y4eOHo-12a00paTOpHOE 000PYAOBAHUE

Tabnuua 6 — [lepeyens 06opya0BaHUs TabOPATOPUH

Aynmutopus HaunmenoBanue ayauropun | Mcrionb3yemoe 000pymoBaHue
(;1aboparopun)

ayn. 429-3, ayn. | JlJabopartopuu kadenpet CAIIP | 28 nepconansubix 9BM (intel Core 15, 8I'b O3V, 1I'b Bu-
423-3. JIe0),
nunensuonHoe  CAD/CAE-mporpammHoe — oOecrieueHue




(Siemens NX, T-Flex, ANSYYS);
MynbTUMeINITHBIE TPOEKTOPHI C UHTEPAKTUBHBIM SKPaHOM

[Tpu peanmuzanumn nucuumnasl «mkenepHas rpaguka B CAD-cucremax» Ha 6a3ze mpoguiIbHOR
OpraHM3aLIH UCTIONIB3YETCsI MATEPHAIbHO-TEXHUYECKOE 00ecrieueHre, nepeyrcientoe B Tadmurme 6.1.

Tabnuma 6.1 — MaTeprabHO-TEXHHYECKOE 00CCTICUCHHE TUCITUILIAHBI

CranmapTHOE WM CIIeNHATH3HPOBAHHOE 000PYIOBaHNE, Haznagyenne o0opymoBaHus
o0ecrneunBaroIee BHITIOTHCHNUE 3aJaHHi

28 Ilepconanmpasix OBM (intel Core 15, 8I'b O3V, 1I'b Bu- | BemonHnenne 1a00paTOPHBIX M MPAKTUIECKUX pa-
71€0), 60T

10.2 Texnuyeckue M 3JIEKTPOHHbIE CPEACTBA 00yUEeHHUS

JlaGopaTopHble U MIPAKTUYECKHUE 3aHITHSL.

Jnst mabopaTOpHBIX M MPAKTUYECKUX 3aHATUH ucmonb3yercs ayaurtopus Ne 423-3,429-3, ocHa-
IIeHHAast 000pYJ0BaHUEM, YKa3aHHBIM B Ta0JI. 6:

CamocrosiTenbHas padbora.

[TomemieHust isi caMOCTOSTENbHON PabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3MOXKHO-
CTBIO MOJKIIIOYCHHUS K ceTH «VIHTepHET» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM
cpeae KHAT'Y:

- ypranbHbid 3a1 HTh KHAT'Y;

- KoMIbloTepHbIe Kiacchl (ayq Ne 423-3,429-3 xopmyc Ne 3).

11 HNuble cBeneHus

MeToanueckue PEKOMEHIAIIUHU 10 oﬁyqeﬂmo JIMI[ ¢ OrpaHNI€HHBIMU BO3MOKHOCTAMM 310~
POBbSI H HHBAJIUI0B

OcBoeHMEe TUCHUIUIMHBI O0YYarOUIMMHCS C OIPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbSI MOKET
OBITh OPTaHW30BAaHO KaK COBMECTHO C APYTMMH OOydYaroIIMMUCS, TaK U B OTAETIbHBIX rpynmnax. [Ipemamno-
JlararoTcs CHelUallbHbIe YCIOBUS JIs MOJTY4YeHHUs] 00pa30BaHusl 00y4YalOUMMHUCS C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 37J0POBBSI.

[Ipodeccopcko-Tieqarornyeckuii CoCTaB 3HAKOMUTCSA € TICUXOJIOT0-(PU3UOIOTHIECKUMUA OCOOCH-
HOCTSIMHM OOYyYarOUINXCs HHBAIMOB U JIUIl C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS, HHIUBUIYaIb-
HBIMH NIpOrpaMMaMM peaOuIuTallMd WHBAIUAOB (pu Hanuuuu). [Ipn HEOOXOAMMOCTH OCYIIECTBIISIETCS
JIOTIOTHUTENbHAST TIOJZIEPKKA MPENOJaBaHUsl THIOTOPAMHU, MCHUXOJOTaMH, COLMAIbHBIMUA PAOOTHUKAMH,
MPOLIEAIIUMH MOJATOTOBKY aCCUCTEHTAMHU.

B cooTBercTBUM ¢ MeTOAMYECKMMHU peKoMeHIamsMu MunoOpaayku P® (yrs. 8 anpens 2014 r.
N AK-44/05BH) B Kypce mperonaraeTcs UCIoJib30BaTh COIMAIbHO-aKTUBHBIC U PEICKCUBHBIE METO b
00y4eHHs, TEXHOJOTHUH COLIMOKYJIbTYPHOM peaOuiIuTaliK ¢ HENbl0 OKa3aHHUs MOMOIIM B YCTaHOBIICHUH
MTOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C APYTUMU CTYJIEHTaMH, CO3JaHUHU KOM(POPTHOTO MCUXO0JI0-
TMYECKOT0 KIIMMaTa B cTyaeHdYeckoi rpymnme. [Ton6op u pa3paboTka yueOHBIX MaTepuaIoB IPOU3BOIATCS
C YYETOM IPEeIOCTaBIIEHUsI MaTepuaia B pa3MyHbIX Qopmax: ayluaibHOW, BU3YaIbHOM, C UCIIOJIb30Ba-
HUEM CTeIHAFHBIX TEXHUYECKUX CPEJICTB U MHPOPMAITMOHHBIX CUCTEM.

OcBoenune nucuumuivHbl guramMu ¢ OB3 ocymiecTBiaseTcsl ¢ UCMOIB30BAaHUEM CPEJICTB OO YyUCHHS
OOIIIEro M CreuualbHOTO0 Ha3HA4YeHUs (MEepCOHATBFHOIO U KOJUIEKTUBHOTO HMCHOJIB30BaHUsA). MaTepualb-
HO-TEXHHUYECKOE 00€CTIeUeHNE MPEyCMaTPUBAET MPUCIIOCOOIEHNE ayIUTOpHi K Hyk1aMm jull ¢ OB3.

dopmMa MPOBEACHUS ATTECTALMH VISl CTYAEHTOB-UHBAIUOB YCTAaHABIMBAETCS C YU€TOM MHAUBU-
IyallbHBIX Tcuxopu3ndeckux ocobenHocren. Jms crymentoB ¢ OB3 mpemycmaTpuBaeTcsi JAOCTyITHAsS
(dopma rperocTaBICHUS 33JaHUIH OLEHOYHBIX CPEACTB, 8 UMEHHO:

- B MIEYATHOI WJIM 3JEKTPOHHOU (hopme (s UL C HApPYIICHUSIMH OTIOPHO-BUTATEIBLHOTO arla-

para);




- B meJaTHOW (hopMe WIHM SJEKTPOHHOW (opMe ¢ YBETUYCHHBIM HMIPU(PTOM UM KOHTPACTHOCTHIO
(I7s1 ML ¢ HAPYLIEHUSIMU CIIyXa, pe4M, 3pEeHuUs);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHus BCAYX (ISl JIUL C HAPYLIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEJIIMYMBACTCS BpeMs Ha MOATOTOBKY OTBETOB HAa KOHTPOJIBbHBIC
BONPOCHL. [IJst TaKuX CTYIEHTOB MpeaycMaTpUBaeTcs IOCTynHas (hopMa mpeaocTaBiIeHHs] OTBETOB Ha 3a-
JaHWA, 2 UMEHHO:

- MUCbMEHHO Ha Oymare uin HabOpoM OTBETOB Ha KOMIbBIOTEPE (VIS JIUI C HAPYLUICHUSIMU CIIyXa,
pesn);

- BBIOOpOM OTBETa M3 BO3MOKHBIX BAPHMAHTOB C HCIIOJIb30BAHUEM YCIIYT acCHCTEHTa (AJisl JIMIL C
HapyLICHUSIMH OIIOPHO-JBUTATEILHOTO allapara);

- YCTHO (7151 TUI] ¢ HAPYIICHUSIMU 3PEHHUSI, ONTOPHO-/IBUTaTEIbHOTO aIapara).

[Tpu HEOOXOAMMOCTH AJIsi 00YYAIOIIMXCSl C MHBAIMIHOCTBIO IPOIIeIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHHS MOKET MTPOBOIUTHCS B HECKOJIBKO 3TATIOB.



POHJ OHEHOYHBIX CPEJACTB

o TMCIHMIIJIMHE

[Tpunoxenue 1

HNuxeHepHasi koMnblOTepHas rpadguka

HaHpaBJ’ICHI/Ie IIOATOTOBKH

09.03.01 "Unghopmamura u evruuciumenvras mexuurxa"

HanpasnenHocts (mpodub)

Ilpoepammnoe obecneuenue cpedcms GLIYUCTUNENLHOU MeX-

00pa3oBaTEIbHON POrPaMMBbI HUKU U A8MOMAMUZUPOBAHHBIX CUCTEM
Kpanugukanus BeITyCKHUKA baxanasp
l'ox mavanma moarotoBku (IO 2020
y4eOHOMY IIIaHY)
®dopma 00yueHUs ouHas
TexHonorus o0y4YeHwsI MpaouYUOHHAs
Kypc Cemectp TpymoeMKoCTb, 3.€.
1 1 3

Bun nmpomexyTouHOH arrectanuu

OGecneunBaroliee oIpasielicHue

3auem c oyenxoii

Kageopa CAIIP - Cucmemvl asmomamusuposan-
HO020 NPOEKMUPOBAHUsL

B nmaHHOM TpHIIOKEHWH IPEACTABICHBI THUIIOBBIC OIEHOYHBIE CpeAcTBa. IIOTHBIN KOMIUIEKT OIEHOYHBIX CPEICTB,
BKITIOYAFOIITMI BCE BapHUAHTHI 3aJaHUH (TECTOB, KOHTPOJIBHBIX Pa0OT U 1p.), MpeaIaraeMbIX 00yJaromeMycs, XpaHuTCs Ha Ka-

¢denpe B OyMakKHOM U 3JICKTPOHHOM BHJIC.



1 Ilepeyenb MIAHMPYEMBIX Pe3yabTATOB 00YUYEeHHUsI MO TUCUHMILINHE (MOAYJII0), COOTHECEH-
HBIX C IVIAHUPYEMbIMH Pe3yJIbTaTaMU 00Pa30BaTeIbHOI NPOrpaMMbl

Tabnuua 1 - KoMnereHIMu 1 MHAMKATOPBI UX TOCTUKEHUS

KOH 1 HAUMCHOBAHUEC
KOMIICTCHIIUH

I/IHI[I/IKaTOpI)I JOCTHXKCHUS

[1nanupyemsie pe3yabTaThl
00y4eHHs IO AUCLUILIMHE

Oo61menpogeccuoHanbHBIE

OIlK-1
CriocoOeH PUMEHSATh €CTECTBCHHO-
HayJyHbIC M OOIICHH)KCHEPHBIC 3Ha-
HUsI, METOJIbI MaTEeMaTUYECKOTO aHa-
32 ¥ MOJEIMPOBAHUsI, TEOpeTHYe-
CKOTO M JKCIEPUMEHTAILHOTO UCCIe-
moBaHMS B TNPO(ECCHOHATBLHOU Jes-

TEITBHOCTH

OIIK-1.1

3HaeT OCHOBBI MaT€MaTHKH, €CTe-
CTBEHHOHAYYHBIX IUCIMIUIMH, BbI-
YUCITUTCILHOW TEXHHUKH W TIPO-
TpaMMHUPOBAHIS

OIIK-1.2

YMeeT pemiath CTaHAapTHBIE MPO-
(deccroHaNBHBIE 3aMadd C TIPUME-
HEHHEM ©eCTECTBEHHOHAYYHBIX U
0OIIEHH)KEHEPHBIX 3HAHHH, METO-
OB MAaTEMAaTHYECKOIO aHaiu3a |
MOJICTTHPOBAHHS

OIIK-1.3

Bnageer HaBblKamMu TeOpeTHYE-
CKOTO ¥ DKCIIEPUMEHTAIBHOTO HC-
CJIEIOBAaHHS OOBEKTOB

3HaTh OCHOBHBIC NPUHIMIIBL, YC-|
TOBHBIE 00O3HAYEHMS W TPHHATHIC B
OTpaciu, MpaBUiIa MOCTPOCHUS Yep-
Te)Xa; METOIBI U CPENICTBA KOMIIBIO-
TEpHOTO MPOEKTHPOBaHMUS, (HOPMATH]
xXpaHeHUs Tpadudeckoir uHDOpMa-
1, TPOTrpaMMHBIE CPEACTBA KOM-
MMBIOTEPHOM TpaduKy;

YMeTh aHaJM3UPOBaTh, HHTEPIIPE-
TUPOBATh U CO3]1aBaTh TPaPUUICCKYIO
MHQOPMAIMI0 C  UCIOJB30BAHUEM
MPUHATBIX B OTpPacid HOPM, CTaH-
mapToB, TpadUvecKux 0003HAYCHHN
1 [POrPaMMHBIX CPEACTB, B TOM
YKcIie OTEYECTBEHHOTO MPOU3BOJICT-
Ba,;

- BIIQJICTh TPHEMaMHU HCIIOJIH30Ba-
HUSI KOMITBIOTEPHBIX JIOTUH TIPU pas-
paboTKe COBPEMEHHOI'O IMPOrPaMM-
HOI'O IICYCHUA.

OIIK-2 CnocobeH moHMMaTh NpPUH-
UMbl PabOTHl COBPEMEHHBIX HHQOP-
MAIMOHHBIX TEXHOJOTMH U  Tpo-
PaMMHBIX CPEACTB, B TOM YHCJIE OTe-
YECTBEHHOTO IPOM3BOJACTBA, M HC-
[OJIb30BAaTh WX MPH PEIICHUH 3ajad
podecCuoHaIbHOMN JIESITEIbHOCTH

OIIK-2.1 3HaeT COBpPEMEHHBIE
MHQOPMALMOHHBIE TEXHOJOTMU H
[pOrpaMMHBIE CPEICTBA, B TOM YHC-
Jle OTEYEeCTBEHHOIO MPOM3BOICTBA,
[PUMEHUMBIEC JJIsl PELIeHusl 3a/1ad
Mpo(heCCUOHAIBHOMN IEATENbHOCTH
OIIK-2.2 YmeeT BbIOMpaTH COBpE-
MEHHbIE MHQOPMAIIOHHbIE TEXHO-
JIOTMH W MPOTPaMMHBIE CPEJICTBA, B
TOM 4YHCJIE OTEYECTBEHHOTO IPOU3-
BOJICTBA, IPY PEIIEHUH 33/ad Ipo-
(heccroHaNbHOM AEATEIBHOCTH
OIIK-2.3 Bnaneer HaBbIKaMu TpH-
MEHEHHUSI COBPEMEHHBIX HH(OpMa-
[IUOHHBIX TEXHOJOTUH M MPOrpaMM-
HBIX CPEJICTB, B TOM YHCIIE OTEYECT-
BEHHOTO MPOW3BOJICTBA, TIPU pellle-
HUM 33124 IpoQecCHOHATBHOHN s1es-
TEJEHOCTU

- 3HaTh CTaHJApTHBIC CPEJICTBA aB-
TOMaTH3aINU IPOEKTHPOBAHUS,
MpUHLIUIBL MoAenupoBanus B CAD —
porpamMMax OTpaciu

- YMETh aHAJM3UPOBATh, HHTEPIIPE-
TUPOBATh U CO3]1aBaTh IPapUUECKYIO
UHQOPMAIIMIO C  UCIOJB30BAHUEM
NPUHATHIX B OTpAacid HOPM, CTaH-
apToB, 00O3HAYEHWH W MPOTpaMM-
HBIX [IPOJYKTOB;

-BJaJieTh NPUEMaMH HCIIOJIb30Ba-
HHUST KOMITBIOTEPHBIX  TEXHOJIOTHH
[P KOHCTPYUPOBAHUU




Tabnuna 2 - [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

Kontponupyembie  paznens)] Popmupyemas HaumenoBanue ITokazarenu oueHKu
(TeMBI) JTUCIIUILIMHEI KOMIIETCHLIUA  |[OIICHOYHOTO
CpelcTBa
MeTtonpl, HOpPMBI, MpaBUIIA] OIIK-1 PTP BrnaneHne yMeHHEM IPUMCEHSTH)
YTCHUS U COCTAaBJICHUS KOHCT- OIIK-2 TEOPETUUECKUE 3HAHMS IPHU BbI-

PYKTOPCKUX TOKYMEHTOB.
MeTtonpl MOCTpOEHUsI yepTe-
PKel JeTalell Mo MpaBuiaM|
ECK/ .

Mertoasl U OpUEMBI BBINOJ-

[MOJITHCHUHM WHIMBUIYAJIBHOTO 3a-
MaHWUs 110 PEKOMCHJIOBAHHON Me-
TOTUKE.

JlornyHOCTh M TPAaBUIIBHOCTH H3-
TTO’KCHHS MaTepraa.

IToHOTA U3TTOKEHHS MaTepHaa.
JlocTaTOYHOCTh MOSICHEHUH U BbI-
BOJIOB.

HCHUA CXEM U JUarpamm .

2 MetoauyecKue MaTepuaJbl, onpeaessiiouye npoueIypbl OeHNBaHUsI 3HAHUI, YMEeHU,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTepu3youme npouecc popMupoBaHUA
KOMIIeTeHIN

Metoanyeckue Matepuabl, ONpeAesoIIne MPOLeayphl OLIEHUBAHHS 3HAHUHM, YMEHHH, HAaBBIKOB
U (WJIM) OTIBITA ICSATENLHOCTH, IIPEJICTABICHBI B BHIE TEXHOJIOTMYECKON KapThl JUCHUIUIMHEI (Tabmuua 3).

Tabnuma 3 - TexHoysornueckas Kapra

HanmenoBanue Cpoku [MIxana Kpurepun
OLIGHOYHOTO CpEll- |  BBIIOJHEHHUS OLICHUBAHUS OLICHUBAHUS
CTBa
1 cemectp
[IpomesxyTounas arrectauus B popme 3aueT ¢ OLEHKON

PTP B teuenue MaKCUMAaJbHO 100 6aminoB - CTYAEHT IMPaBHIILHO BHIMOJ-
cemecTpa BO3MOXHas |[HWJI 3agaHue. llokaszan OTIaMYHBIE BIIAACHUS
cymma 100 Gan- [HaBbIKAaMH NMPUMEHEHUS TOJIYYCHHBIX 3HAHUM
JIOB U yMEHWI TPHU PElICHUH NPOQeCcCHOHATBHBIX

3a/1a4 B paMKax YCBOGHHOTO y4eOHOTO Mare-|
puana.

80 0aJJIOB - CTYACHT BBIMOJIHWI 3aJ[aHKE C
HEOOIBIIMMU HeTOYHOCTsIMH. [lokaszanm xopo-|
[Iye BJIAJACHUS HABBIKAMH NMPUMEHEHUS MOJY-
UEHHBIX 3HAHUNM W yMEHUH IpU pELICHUHN
rpoecCHOHaIbHBIX 337ad B pPaMKaX yCBOEH-
HOTO Y4eOHOTO MaTepuaia.

55 6amiaoB - CTYACHT BBHITIOJHWI 3a/IaHHUE C
CYIIECTBEHHBIMA  HETOYHOCTsMHU. [lokaszan
YIOBIETBOPUTEILHOE BIIAJICHUE HaBBIKAMU
[IPUMEHEHUS MOJYYSHHBIX 3HAHUW U yMEHUU
[py pelieHnd MpPOo(eCCHOHANBHBIX 3a1ad B
[paMKax YCBOGHHOTO y4eOHOro MaTepuaa.




UTOI'O: | - | 100 Gan-| -

Kputepuu onieHkH pe3yiabTaToB O0YUYCHHS MO TUCITUILTHHE:

0 - 64 % OT MakCHMAaJBLHO BO3MOXKHOW CYyMMBI OQJIOB - «HEYJOBJICTBOPUTEIHHO» (HEIOCTATOYHBIH
YPOBEHB ISl IPOMEXKYTOUHOM aTTECTAIIUU 110 TUCITUTUINHE ),

65 - 74 % oT MakcHUMallbHO BO3MOXKHOW CYMMBI OQIIJIOB - «YAOBJIETBOPUTENHEHO» (IOPOTOBBINA (MUHU-
MaJIbHBIN) YPOBEHb);

75 - 84 % OT MaKCUMAaIIbHO BO3MOXKHOM CYMMBI OAJLIOB - «XOPOIIOY» (CPEAHHUN YPOBEHB);
85 - 100 % oT MakCHUManbHO BO3MOXHOH CyMMBI OaJlIOB - «OTIUYHOY» (BBICOKUI (MaKCHUMAbHBIN) YpO-

BEHb)

3 TunoBble KOHTPOJILHbIE 32/IaHUS WM HHbIe MATEPHAJIbI, HE00X0JUMbIE /115l OLleHKH
3HAHMIA, YMEHHUI1, HABBIKOB U (MJIH) ONBITA JAeATEJIbHOCTH, XapaKTePHU3YH0IHe MPOLece
¢dopMupoBaHusi KOMIIETEHUIMA B X0/l 0CBOCHHUs 00pa30BaTeIbHOI MPOrpamMMbl

3.1 3apanust AJ1s TEKYLIEro KOHTPOJIA yCIeBaeMOCTH

Ipumepsl 3axanuii s PacyeTHo-rpaduyeckoii padoTsbl

3AJJAYA 1. ITocTpoeHne MI0CKUX Mojiesieil 0CeCHMMETPUYHBbIX JIeTaJIei.

[To nunMBHUyaTbHOMY BapUaHTY 3a/aHus TpeOyeTcs BeimoiaHuTh B CAD-cucteme miockue mojie-

JIM IBYX JIeTaliel, 00pa30BaHHBIX MOBEPXHOCTSIMH BPAIECHUS, UMEIONINX KOHHYECKOE OTBEPCTHE (JIeTalb
THUIIA BTYJKW) U HAPY>KHBIM KOHYC (IeTaab THIIA Bajia).
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Bapuanrt 1 3 5 7 9 11
KonycHOCTB 1:10 1:12 1:15 1:18 1:20 1:25
Bapuant 2 4 6 8 10 12
KoHycHOCTB 1:10 1:12 1:15 1:18 1:20 1:25




3agaya 2. IOCTPOEHHUE MACCHUBOB 2JIEMEHTOB

[To muaMBUAYaIbHOMY BapHaHTy 3a1aHus Tpedyercs noctpoutsh B CAD-cuctemMe KOHTYp AeTanu
Y HaHECTU pa3Mephbl.

BapHaHTLI 3aaHus




3anauya 3. [locTpoeHue TpeThbero BIAA 1o ABYM JaHHbIM. BbInoJiIHeHHe IPOCTOro pa3pes3a u
ceuenusi B CAD-cucreme

ITo unnuBuayansHOMY HOMepy BapuaHTa B CAD-cucreme TpeOyeTcst MOCTpOUTh TPETUI BUA 110
JIBYM JIaHHBIM, BBIIOJHUTH IPOCTOM BEPTUKAIBHBIN pa3pe3, MOCTPOUTh FOPU3OHTAIILHOE CEUEHHE IoIe-
pex pebep xectkoctu. [IpuMepsl BapuaHTOB 3afaHus MpeACTaBIeHbl Ha pucynke | OOpaser BhIMOIHEH-
HOTr0 ¥ 0(hOPMIIEHHOTO 3aJJaHUs IPUBEJIEH HA PUCYHKE 2
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Pucynok 2. OGpa3zel] BBIIOJIHEHHOTO U 0(OpMIIEHHOTO 3a/iaHus 3.



3ananue 4. Cxembl dJIeKTPUYECKHE CTPYKTYPHbIe, QyHKIIHOHAJILHbIE

[To nHAMBHUIYaTbHOMY BapUaHTY 3a/laHUs MOCTPOUTH CXEMY aJITOPUTMa BbIUMCIECHHS anreOpau-
94EeCKOTro BhIpakeHUs. [Ipy BBIMOHEHNH 33/JaHUSI PYKOBOJICTBOBATHLCS MIPABUIIAMH BEHITIOTHEHUS B 0(hOpM-
JieHus cxeM aiaroputmoB U iporpamm no 'OCT 19.701-90 ECII.

OO0paserr BEIMOTHEHHUS U OPOPMIICHHUSI CXEMBI allTOPUTMA, 3all0JIHEHUE OCHOBHOW HAJIUCH TIPE]I-
CTaBJICHBI HA PUCYHKE 3.

|
Havano ‘
|

o {yz Vax +bx+c

ﬁ_ E

X=x+2

[lodh v damg

Aa

Hem i

|

uib N°| 6 AP

Cxema anzopumma madynupobarus kBadpamrsix

kopred kBadpamHozo mpexynena y=\ax +bx+c
a=2, b=1 T<x<50, Ax=2

5BT761.4.05.120000 r13
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Pucynok 3. OOpa3zer BeinonHeHUs 3a1aHus «CXeMbl aITOPUTMOB U IIPOTPaMM»»




Tabnuma 1 HexkoTopelie ycnoBHbIE rpaduueckre 0003HAYCHUSI CHMBOJIOB B CXEMaxX aJrOPUTMOB U

nporpamM coriacHo 'OCT 19.701-90 ECIIL.

MEPEMEHHBIX YCIOBHI

Haumenosanue
CumBon @yHk1MsA, 007aCTh TPUMEHEHHS
CUMBOJIA
Brinonnenue onepauuii, B pe3ysbrare Ko-
1 Ilpouecc K TOpPBIX U3MEHsIETCs 3HaueHue, opma npen-
b CTaBJICHUS] UM PACTIOJIOKEHHS JTAHHBIX
<; Bri0op HanpaBiieHHs! BBIOJTHEHUS aJIrO-
2 Pemenue pUTMa WIH POrpaMMBbl B 3aBUCUMOCTH OT
b
i B

3. IlogroroBska

BrinonHenue onepauuii, MEHSIFOLIUX KO-
MaH[Ibl C LeJIbI0 BO3ACHCTBHS HA HEKOTO-
PYIO MOCNEAYIOYIO0 (PYHKIUIO

b
0,25a
= BBOI-BBIBO/ JaHHBIX, MPEICTABIEHHBIX HA
4 JlaHHble / fl ™ nobom HocuTese (MUKpOGUIBM, PYJIOH
025 JIEHTBI U T. 11.)
b
b
0,256 =——1 0,25b
[, ] BBO/I-BBIBO/ TAHHBIX, HOCHTEIEM KOTOPBIX
5 JIoKkymeHT o R Cy>KuT nepdokapTa, MAarHUTHAS JIEHTA U T.
3 1.
R=a &/ &
0,25a
f
& Yo BBO/I-BBIBO/ JTAHHBIX, HOCUTEJIEM KOTOPBIX
P o o CITy’KUT GyMarkHasi JIeHTa
o~
S| b |
7 Coenunu- Hcnonb3yercs st o0pbIBa JIMHUH POJOJI-
TeNb 90,7a JKEHHsI €€ B IPYTOM MeCTe
R0,25a BbIxo BO BHEIIHIOK Cpeay M BXOZ U3
5 BHELIHEH cpezbl (Ha4aao U KOHeL Mpo-
8 TepmunaTop
b N rPaMMbl, UICTOYHHK MJIH MYHKT Ha3HAYEHHsI
A
= JTAHHBIX )
5 min

9 KommeHnra-
pui

Hcnonb3yercst aist 100aBIEHUS OMUCATEINb-
HBIX KOMMEHTapHeB, MOSICHUTENbHBIX 3aIu-
ceil B Lensix 00bsACHeHUs], MU IPUMEYaHU




[Tpumeps! BapuaHTOB 3a1aHusl «CXEMBbI aITOPUTMOB U TIPOTPaMM»»

Bapuaxm 1
(xema asnzopumma madynupobBaHus
pyHkyuu y=x/(5x+3);
02=x=<15 Ax=0,1
7
Hawvano
x=02 Z
3
y=x/(5x+3)
X,y 1 4
x=x+0,1 4
Aa -] 6
x=1,5 llo3. HaumeHnoBaHue
o00o3HavYeHuUe cumBona
7
Koney 1 7 TepmuHamop
2 LaHHsie
3 5 lpoyecc
4 LokymeHm
6 PeweHue




Bapuanm 2

Cxema anzopumma @opmMupoBaHus
Bexkmopa c={c;} i=1..,10 no npaBuay
C,-:a,-i-b,-.

a={a;}, i=1..,10; b={b;}, i=1..,10
7
Havano
a;, b; d
3
x=1
|
]
4
L_,':a,"*b,‘
!
i=i+1 ]
I
Aa 6
<10
flos. HaumeroBarHue
Hem , 0003Ha YeHue cumBona
c
1 8 TepmuHamop
2 LaHHbie
Koreu & 3 4, 5 llpouecc
6 Pewerue
7 HokymeHm




[To mpemoKeHHBIM BapHAaHTaM BBIITOJHUTD CXEMY DJIEKTPHUYECKYIO CTPYKTYPHYIO, (YHKIIHOHAIb-
Hyto. [Ipu BBIIONHEHUUW 3a/laHUs PYKOBOJCTBOBATHCS MPABUJIAMH BBITIONHEHUS W OGOPMIICHHS CXEM
ANMEKTPUUYCCKUX CTPYKTYPHBIX, QyHKIIMOHANBHBIX 10 [OCT 2.701-84, 2.702-75, 2.709-82, 2.710-81.

B BapuanTax 3amaHuii Bce ycTpoiicTBa, (DyHKIIMOHAIBHBIE TPYIIIBI U 3JIEMEHTHI CXEM 3aJ[aHbl OK-
PY)KHOCTSMH, KOTOpbIE HY)KHO 3aMEHHTh Ha yclioBHbIe rpaduueckue obOoznadenus (YI'O) uz I'OCT
2.737-68.

OO0pa3zer| BHITIOTHEHUS M OOPMIICHHS 3aJIaHKsI TPUBEICH HA pPUCYHKE 4

o3.

HaumerHoBaHue
0003H.

Yecunumens Bsicokou yacmomst
Ycunumens npomMexymo<HoU 4acmomsi
Cenekmop umMnynLcob cuHxpoHu3ayuu
[eHepamop cmpo4yHou pa3Bepmku
Lemexmop

eHepamop kadpoBou pa3zBepmku

BsixodHou kackad cmpoyHou pa3Bepmku PMPM.XXXXXX.006 31
Yecunumens HU3KoU Hacmomsl it Mpuermux meneBusuonmsii H

Maria | Mecwmas

Yeunumens BudeocuzHanol Paspad 0GHOKAHA ML HBIL

Tipobes itk o .

BsixodHou kackad kadpoBou pa3bepmku yene " e Ty | Axmcd
Sonrep 071P-154
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Pucynok 4. IIpumep BoinosnHeHus 3aaHus «CXeMbl AJIEKTPUUYECKUE CTPYKTYPHBIE,
(byHKLIMOHATIbHbBIE»



I[Ipumepsl BapuantoB 3a1aHus «CxeMbl 3JIeKTpUYecKHe CTPYKTYpPHble M (YHKIIHOHAJb-

HbIE»

Bapuanr 1.
Cxema snexktpuueckasi pyHKIIMOHAIbHAS
HaumenoBanue uznenus: Perynsrop

O

£/

123 1L (&
S = 3o— &
& 3 2 2 J
S S = (&)
B e g / 4
= 3 &
S & - LS
>R 6
S g _J 7/ 3
S T Cg
S
x < i
[To3unmonnoe o0O3HAYCHHE HA HaunmenoBanue
BapUAHTE CXEMBbI

1 Jlornuecknii anement NJIN
2,4 biok BpeMeHU Ha OTITyCKaHue
3 bnok BpemeHu Ha cpabaThIBaHHE
56 Jlornueckuii snement U-HE
7 Jlornuecknii ssement U
8 [TpeoOpasoBarenb
9 brnok azoBoro ymnpasieHus




Bapuanr 2
Cxema 3ieKTpruYecKas CTPyKTypHast
Haumenosanue uznenus: [lepenaromas cuctema LIBETHOTO TeJIEBUICHUS

T \G
ER— Y EB— ¥
(3)
ER- Y EB— Y
A

[Tozunmonnoe o0o03HAaYEHUE HA HaumenoBanue yctpoiicTBa
BapUAHTE CXEMBbI
1 [lepenaronast kamepa
2 Konupyromias matpuiia
3 HuzkovacToTHOE pebICKAKEHNE
4 DJEeKTPOHHBIH KOMMYTaTOp
5 Jlunus 3anepxKu
6 Cwmecutens 1
7 Cunxporeseparop
8 KommyTarop ¢a3bl mopHecymen
9 OmIbTp
10 CwmecuTens 2
11 BbICOKOUACTOTHOE NPEABICKAKEHUE
12 YacTOTHBIN MOZYJIATOD
13 AMIUIUTYAHBIN OrPaHUYUTEID




3ananue S [locrpoenue nuarpaMm pyHKUMOHAJIbHBIX 3aBUCUMOCTEM

[To nHAMBUAYATBHOMY 33JJaHUIO TIOCTPOUTH JIMHEIHYIO0 AarpaMMmy (yHKIIMOHAJIHLHOW 3aBUCHUMO-

CTH.
il
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- Pucyrox 1 - fuazpamma 3abucumocmu H-napamempa Su-
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PI/IcyHOK 5. HpHMep BBITTOJIHCHUS 3aJaHUA ((I[I/IarpaMMBI (I)yHKLII/IOHaJ'IBHBIX 3aBHCHUMOCTEI»



IIpumepsl BapuaHToOB 3a1aHus «IuarpaMmmbl QyHKIUOHAIBHBIX 3aBUCHMOCTEID)

BapuanTt 1
[Toctpouts nuarpammy 3aBucumocTd H - mapameTpoB oT Toka 6a3bl 16 OUIIOIIPHOTO TPAaH3UCTO-

pa 2T803 A npu 3HaueHnn HanpsokeHus Uks = 5 B;
H12 =1(lg); H22 =1 (l;).

ls, MKA 25000 15000 125000 175000

H12, Om 2,53 2,66 2,88 3,12
Hy,, OM 6,67 2,00 3,33 4,67
Bapuant 2

[Toctpouts nuarpammy 3aBucumocTtd H - mapameTpoB oT Toka 6a3bl 16 OUIIOISPHOTO TPAaH3UCTO-
pa KT502A npu 3nauenun Hanpsbkenus ks = 5B;

H11 = f(I5); H21 = f(l5).
3

ls, MKA 203 403 603 803 1003
Hu, Om 154,1 107,9 61,90 41,35 29,43 21,40
H.., Om 56,37 i 95,07 82,81 70,55 58,28 46,02

Bapuant 3

[Toctpouts nquarpammy 3aBucuMOCTH H - mapameTpoB oT Toka 6a3bl 16 OUIONApHOro TpaH3UuCTOpa

2T911A npu 3Hauenuu HanpsoxeHus Uks = 1; 28 B;
H21 = { (16); Uk =const

s, MKA 1000 2000 3000 4000
Uk>=1B 17,01 19,62 19,99 21,33
Hyp, Om Ux>=28 B 18,69 21,30 21,68 23,02




Jlucr perucrpaunu ndMenenui Kk PITJ{

Homep mpotokoma 3acemanusi kadenpel, maral
YTBEPKACHUS] U3MCHCHHUS

KonnuectBo
CTPaHMUI] U3-
MEHEHUS

IToamnuce
pa3paboTunka
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