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1 OO6uume mojoxKeHus

Pabouas nporpamma nucuumiussl «IIporpammupoBanue B HH(GOPMAILIMOHHBIX CUCTEMAX CHELH-
QIBHOTO HA3HAYEHUS» COCTABJICHA B COOTBETCTBHHU C TpeOOBaHUAMU (e1epaIbHOro TOCyAap-
CTBEHHOI'0 00pa30BaTeIbHOIO CTaHAAPTa, YTBEPAKAEHHOIO IpUKa3oM MuHucTepcTBa o0pa3oBa-
HUs 1 Hayku Poccuiickoit @eneparun Ne918, 1 ocHOBHOU nipodeccnoHanbHOi 00pa3zoBaTeb-
HOMW IporpaMMsl oaArotToBku «MHdopMamoHHoe U nporpaMMHoe 00ecredeHne BBIYUCIUTEb-
HOW TEXHUKHU M aBTOMAaTH3UPOBAHHBIX crcTeM» 1o HanpasieHuto 09.04.01 "Uudopmarukau BbI-
YHUCIINTEIbHAS TEXHUKA" .

3amauun ® TI0JITOTOBKA CTYIEHTOB K TBOPUYECKOMY MPO(PECCHOHATFHOMY BOCIIPHATHIO TIPO-
AACHUIITTNHBI OseMBl OpraHu3alui COBPEMEHHBIX HH(POPMALIMOHHBIX CHCTEM CIIEIIHATBHOTO
HazaaueHnus (MCCH).

¢ (hopmmpoBaHHE TEOPETHIECKUX OCHOB MOCTPOCHMS (PyHKIIMOHATIBHBIX MOJETIeH
OpraHU3allMOHHBIX MPOLECCOB C UCTIOJIb30BaHUEM nporpaMMHubix cpeacts MCCH.

¢ (hopmmpoBaHHE y CTYIEHTOB YMEHUS ONPEEISATH OCHOBHBIC HAIIPABIICHHUS TTOJIH-
THUKH OPTaHHU3AIMU B YIIPABJICHUU HH(DOPMALIMOHHBIMH PECYPCAMU; OLICHUBATh
3¢ }exTHBHOCTD Pa3THMYHBIX BApUAHTOB IPOrPAMMHO-TEXHHIECKOT'0 00eCTIeYeH s
NPOU3BOJICTBEHHON JIEATENFHOCTH; " BEIOMPATh U PAlMOHAIILHO HUCIIOIH30BaTh
KOHKPETHbIC MH()OPMAIIMOHHBIC TEXHOJIOTUN 00SCIICUSHUS JISATSIIbHOCTH Ha CBO-
eM paboueM MecTe.

e c(hopMHUpPOBATh HABLIKK UCIIOJIb30BaHMs BCTpoeHHbIX, B MCCH, s3bIKOB mpo-
TpPaMMHUPOBAHUSA TSI OPTaHN3aIMHU 3P (PEKTUBHBIX MPHUKIAIHBIX HHPOPMANOH-
HBIX CHCTEM.

OcHOBHBIE OO0mast moAroTOBKA M HacTpoiika cpen nporpammupoBanus B MICCH.
paszensl / TeMbl | Marematnueckoe odecredenue s moeaupopanus 8 UCCH.
JUCLIUIUINHBI ®yukuun Open API MICCH u npaBuia UX UCIONIb30BAHMUS.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO JUCHUIIMHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTHKEHHS] KOMIIeTeHIIUH

[Tpouecc n3ydenust aucuuminHel «IIporpammupoBaniue B MHPOPMAIIMOHHBIX CHCTEMAaX
CHeLHaTbHOTO Ha3HAYEHMs» HalpaBlieH Ha (JOPMHUPOBAHUE CIEAYIOIINUX KOMIIETEHIUN B COOT-
BercTBUU ¢ ®I'OC BO u 0cHOBHOI 00pa3oBaTENbHON IPOrpaMMOiA:

Kon n HaumeHnoBanue Nuaukatopel 1OCTHXKEHUS [Tnanupyemsie pe3ynbTaTsl 00y-
KOMIETEHLINU YEHUsI 110 TUCIUILIINHE

YHuBepcanbHbIE

Ob6menpodeccnoHanbHbIe

OIIK-6.1. 3Haer:
3HaeT anmapaTHbIe CPEJICTBA U MIAT- | -pppeMbl MONy4eHHs, XpaHEHHA W
(bopmbr HHGPACTPYKTYPB HHDOPMA- | oGpaGoTkn MH(OPMALMK B CHCTe-

IIUOHHBIX TeXHOJ’IOFHﬁ, BHbI, HA3HA-
YeHHe, apXUTEKTYPY, METOJIBI pas3pa-
OOTKH 1 aIMUHUCTPUPOBAHHUS TIPO-
rpaMMHO-alImapaTHbIX KOMILIEKCOB
00BbeKTa IPOoPEeCCUOHAILHON Jes-
TENBHOCTH

OIIK-6.2.

VYMeer aHaIM3UPOBATh TEXHUIECKOE
3aJaHKe, pa3pabaThiBaTh U ONTHMHU3H-

Max CIEUAIBHOr0 Ha3HAYEHHS
-METOJMKH TPaHCIAIUH HHPOpMa-
LMY IOCPECTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.

Ywmeer:
- pa3pabaThiBaTh  MPOTPAMMHOE
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pOBaTh MPOTPAMMHBIN KOJI JJIS Pete-

obecrieuenne s 00pabOTKM WH-

OIIK-6 HUSE 33184 00pabOTKH HHPOPMALMK U | dhopMaLiK B CHCTEMAX CIICIIHAIBHO-
aBTOMATH3MPOBAHHOTO IPOEKTUPOBA- | 1o HA3HAYCHISL
HHS
OIIK-6.3.

- IPOBOJIUTH TPAHCIISINIO U KOMITH-
JSIIMEO IPOTPaMMHOT0 obecTieueHHs
Ut 00pabOTKH HHPOPMALTIH

BrnageeT HaBBIKAMU COCTaBJICHUS TEX-
HUYECKOW JOKYMEHTAITUH IO UCTIOJb-
30BaHUIO U HACTPOUKE KOMIIOHCHTOB
MPOTPaMMHO-AMIAPaTHOrO KOMIUIEKCa

Braneer naBeIKaMm:

- KOJUPOBAHUSI IPUKIIATHBIX TIPO-
TPaMMHBIX MOJyJICH B CHCTEMax
CHELHAIHLHOI0 Ha3HAYCHMUS,;

- TPAHCISINYU U KOMITWISALIMN CETe-
BOT'0 U JIOK&JIbHOT'O TIPOrPAMMHOTO
obecnieyeHus st 00pabOTKH HH-
(dhopmarmm.

[Ipodeccuonanpubie

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JlucruruinHa BXOJHT B cocTaB 0yioka 1 «/lucuumiauael (MOIYJIN)» U OTHOCUTCS K 00s-
3aTeJIbHOU YacTH.

Mecto aucuMmivHbl (3Tan GOpMUPOBAHUS KOMIIETEHIIMHM) OTPaXeHO B cxeme (hopmu-
pOBaHUS KOMIETEHIUH, NPEICTAaBIECHHON B NOKyMeHTe QyeHouHble mMamepuanvl, pa3MelleH-
HOM Ha caiite yHuBepcuTeTa WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue / Hngpopma-
yuonuvle cucmemul u mexrono2uu /OyeHounvie Mamepuaist).

Hucuunnmuna «lIporpammupoBanue B HMH(POPMALMOHHBIX CHUCTEMaxX CIELUATbHOIO
Ha3HAUYEHUs» YaCTHUYHO peanusyercs B (opMe NMpakTHUECKOW MOAroToBKU. [IpakTHueckas moa-
TFOTOBKA OpPraHU3yeTcsl MyTeM MPOBeeHUS J1abopaTopHbIX padot u PI'P.

4 CopepxaHue TUCHMILVINHBI (MOYJIs1), CTPYKTYPUPOBAaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHHueM OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKAAeMHYCCKHX
4YacoB U BH/J0B yueOHOH padoThl

4.1 CrTpykTrypa U coaep:kaHHe TUCHUILIUHBI A1 04HOI (popMbI 00yUeHHs

Hucrmmumaa  «[IporpaMmMupoBanue B HHPOPMAIMOHHBIX CHCTEMax CIEUaIbHOTO
HA3HAUCHUS» U3YUYAETCS Ha «2)» Kypce B «3» CeMecTpe.

OO0mas TpyI0éMKOCTh TUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 4., B ToM 4mclie KOHTaKTHAS
pabota oOydaromuxcs ¢ npenojaBatesneM 32 4., IpOMEXKyTOUHas aTTecTanus B popme 3aueTa ¢
OIICHKOM, CAaMOCTOATENbHAs paboTa 00yJaromuxCcs 76 u.




HaumenoBanue pa3enoB, TeM U CO-
Jiep’KaHue MaTepuaa

Buzpsl yaeOHOI pabOThI, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00ydJarmuXcs U TPYJTOEMKOCTD (B Yacax

KonrakTHas padota
Mpero1aBaTelisi ¢ 00yJaromIy-

MHUCHA

Jlexuun

[IpakTu-
YECKUE
3aHSTHUS

JlaGopa-
TOPHBIC
paboThl

HKP

IIpom.
aTTecT.

CPC

Tema 1

Knaccudukanus MCCH cuctem u
SI3IKOB ITPOTPaMMUPOBaHUS, TIOJI-
Jep>KuBaeMbIX B cuctemax. Oomas
XapaKTEPUCTHKA S3BIKOB.

Tema 2

CAD cucrema — Kak pa3HOBUJHOCTb
NCCH.

Hacrpoiika nHCTpyMEHTaIBHOU
cpebl MpOorpaMMUPOBAHUS JIJIsL CO-
31aHus npuioxxkenuit B cpeae CAD
cucreM. [logkmroueHue oTnagunkKa.
Opranu3anus KOHCOJILHOTO BBIBOJIA
otnanouHor nadopmaruu. Iox-
KJIIOYEeHHE BHENTHUX OMOJIMOTEK

Open API.

Tema 3

[TporpammHoOe co3ianue B cpejie
CAD nunuii, okpyx’HOCTEH U Mpo-
U3BOJIBHBIX KpUBBIX. [TapameTpsl
KPUBBIX, MaTpuIlbl NoBopoTa. Onpe-
JiefIeHHEe TOYEK MepeceyeHmst Kpu-
BBIX.

Tema 4

[Tporpammuoe coznanue 3D Teu.
[Tapannenenunen, KoHyc, map, Mu-
pamuaa. [Tapamerpst pynkuunit API
st co3aanus 3D ren. Onepauyun
00beTMHEHNUS, BHIYUTAHUS U TIEpe-
CEeUCHUS TEIl.

Tema 5
[IporpamMmmupoBanne  cOOPOYHBIX
onepanwii B cpene CAD cucrem.

Tema 6

Co3nanue rpaduyeckoro HHTEp-
detica B mpunoxkenusx CAD cu-
creM. Tunossle OkHa. BusyanbHbli
KOHCTPYKTOpP  3KpaHHBIX  (opM.
CrpykTypa yOpaBisIOLIEro Ipo-
rPaMMHOTO MOAYJs UHTeppercHOoM
(bopMmBl.

Tema 7

TexHoyorust ~ MPOrpaMMHPOBAHUS




HaumenoBanue pa3zaenoB, TeM U CO-
Jiep’KaHue MaTepuaa

Buzpsl yaeOHOI pabOThI, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00ydJarmuXcs U TPYJTOEMKOCTD (B Yacax

KonrakTHas padota
Mpero1aBaTelisi ¢ 00yJaromIy-

MHUCHA

Jlexuun

[IpakTu-
YECKUE
3aHSTHUS

JlaGopa-
TOPHBIC
paboThl

HKP

IIpom.
aTTecT.

CPC

npukiIagHeix nporpamMm uist CAD
cucreM. CraHIapTHble HpPUEMBl U
anroput™Mbel 00pabotku 3D 00Bek-
TOB.

Tema 8

[IporpammupoBanue MPUIIOKEHUN B
cpene 2D oOnekToB. Pabota ¢ uep-
TeKOM. BpinosiHeHue Haanmucel u
MOAMKUCEH MPOTPAMMHBIM  ITYTEM.
ABTOMAaTH3aIUsl PACCTAHOBKU pa3-
MEpOB Ha YePTEKe

Tema 1
[TporpammHuoe noctpoenue 2D 00b-
eKkToB B NX

Tema 2
[Iporpammuoe noctpoeHue 3D 00b-
eKkToB B NX

Tema 3
[IporpaMmmMHOE TIOCTpOEHHE  TEJ
BparnieHus u BeITsruBanus B NX

Tema 4
[TporpamMmmHoOe TOCTpoeHHE Tpadu-
yeckoro uurepdeiica B cpene NX.

Tema 5
[IporpammupoBanue
onepanunii B NX

cOOPOYHBIX

Tema 6

Pazpabotka mnpuinoxenuit B NX.
3amavya Ha CKpYyTJIeHHE BHYTPEHHUX
péoep.

Tema 7
Pazpabotka mnpunoxenuit B NX.
3amaya Ha aBTOMaTH3AIMIO MTOUCKA
KpaT‘-IaI\/JIIHGFO IMyTH OT TOYKH K
TOUKE.

Tema 8

Pazpabotka mnpunoxenmii B NX.
3amavya HA aBTOMAaTHU3aIMIO paccTa-
HOBKH 3aKJICTIOK B COOpKE.

ITonroroska u BeimonHenue PI'P

UToro
10 JMCHUILINHE

16

16

76




5 OueHo4HbIe CpeacTBA IS NIPOBeIeHUs TEKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAllUM 00y4AIOUIUXCS N0 JUCHUIIMHE (MOAYJII0)

@DOH/IBI OIICHOYHBIX CPEJCTB JJIs MPOBEACHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH H
POMEKYTOYHOM aTTeCTAlMU OOCYXITAIOTCS W YTBEPKIAIOTCS Ha 3acemanuu kadenpsr. [lo-
HBI KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUI UM UHBIX MAaTEPHAIOB, HEOOXOUMBIX /IS OICHUBAHUS
pe3yabTaTOB OOYYCHUS MO AUCIUILINHE (MOJYIIIO) XpaHUTCS Ha Kadeape-pazpadboTunke B Oy-
Ma)XHOM HJIM DJICKTPOHHOM BHJE, TaKXKe (POHIBI OIEHOYHBIX CPEJCTB JOCTYITHBI CTY/ICHTaM B
JMYHOM KaOWHETE — pa3zell yueOHO-METOJU4YeCcKoe o0ecIieueHue.

6 YueOHO-MeTOAUYecKOe H MHPOPMAIIMOHHOE 00ecTiedeHne JUCIIUIMHBI
(MmomyJis)

6.1 OcHoBHasl ¥ 10NOJHUTE/ILHAS JUTEpaTypa

[Tepeuenb peKkOMEHAYEMO OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYphl MPEICTABICH HA
caiite yHuBepcuTeta WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue / Hngopmayuonnvie
cucmemvl U mexnonozuu / Pabouuil yueonwiii nian / Peecmp aumepamypeol.

6.2 MeToauuyecKkue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

[Tpy M3yyeHHM IUCUUIUIMHBI OOyYarolMMCs LeJIecO00pa3HO BBIIOJIHATH CJENYIOIINE
PEKOMEHJAlUu:

1. U3yuyeHnue yueOHON AUCUMILTUHBI JJOJDKHO BECTUCh CUCTEMATHUECKHU.

2. [Tocne u3yueHUs: Kakoro-inbo paszzena mo y4eOHHUKY WIIM KOHCIEKTHBIM MaTepuaiam
PEKOMEHAYETCSI IO MaMsATU BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACICHUS, TOHATHS pa3ze-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHIIIOJHEHUIO OTUYETOB 10 MTPAKTUYECKUM 3aHATH-
M Y UHAMBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemaTrKa BOIIPOCOB, M3YYaEMBIX CaMOCTOSITENIbHO, 33/1a€TCS Ha JIEKIUIX Mperno-
naBaTeneM. MM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPHUOIUIECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOr0 MOHUMAHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIHH.

[Tpu camocTosATENHHON IPOPAOOTKE Kypca 00yUYaIOIIUECS TOJKHBI:

* pOCMaTpUBaATh OCHOBHBIE OTIpe/IeTICHUS U (DaKThI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUM MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

* U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABIIATh TE3UCHI, aHHOTALIMN M KOHCIIEKTbI
HanOoJiee BAXKHEIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBIMIOJHATH 33/IaHUSI, AaHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHITHSX;

MCIIOJIb30BAaTh JJI CAMOINIPOBEPKH MaTepHalibl (POH/A OLIEHOYHBIX CPEJCTB

[lepen HauaioM KM3y4yeHUs AUCUMUIUIMHBI KQKIOMY CTYJIEHTY BBIIACTCS 3JEKTPOHHBINA ap-
XUB, COJAEpPKAIIMA KOHCIEKTHI JIEKIIUHA MO0 TeMaM JUCHMIUIMHBL, 3aJaHus Ha JJabopaTopHbIe pa-
00T1sI (110 BapuanTam) u PI'P 1 KOMIIIEKTH METOAMYECKHX MaTepUaIoB K KaXJ10i 1abopaTopHOU
paboTe C TOSCHEHMSMH TIO €€ BBINOJHEHHI0. ApXUB pacrlojoXkKeH M0  ajapecy
https://cloud.mail.ru/public/jifx/BrmwEjhrp.

6.3 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bl JAHHBIX H HH(GOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPHU 0CYIeCTBJIeHUN 00pa30BaTeIbHOIO
npouecca no JUCHUIINHE


http://www.knastu.ru/

Kaxnomy oOyuaromemycs obecriedeH n0cTyn (yIaJICHHBINA JOCTYM), B TOM YHUCIIE B CIIy-
Yae TMPUMEHEHUsS DJIEKTPOHHOTO OOYYeHHs, TMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, K
COBPEMEHHBIM NMPOQEeCCHOHANBHBIM 0a3aM JIaHHBIX W MH(GOPMAIMOHHBIM CIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIFOUEH JOIOBOP.

[lepeuenr pexoMeHIyeMbIX NpodecCHOHANbHBIX 0a3 JaHHBIX U HH(POPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM IIPEICTABJICH Ha caiiTe yHuBepcuTeTa WWW.Knastu.ru / Haw yrnugepcumem
/ Obpaszosanue / Ungopmayuonnvie cucmemol u mexnonozuu / Pabouuii yueonwiii nnan / Peecmp
IEC.

AxTtyanbHas HHGOpMAIUS MO 3aKJIIOYEHHBIM Ha TeKYIIHH y4yeOHbIN roJ] JoroBopam Ipu-
BeJicHa Ha cTpanulle Hayuno-rexanueckoit oubmmoteku (HTH) Ha caiite yHuBepcuTeTa

https://knastu.ru/page/3244

6.4 IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH
«HTEepHEeT», HEOOXOAMMBIX /1JIsl OCBOECHH TUCIUILTUHBI (MOIYJIs1)

Ha crpannne HTH M0XHO BOCHOJIB30BaThCS MHTEPHET-PECYPCAMHU OTKPBITOIO JOCTYIa
M0 YKPYIMHEHHOU rpymnme HanpaBienuil u cneuuaibHoctedt (YI'HC) 09.00.00 UudopmaTuka u
BBIYMCITUTENIbHAS TEXHUKA:

https://knastu.ru/page/539

a TaK¥XKe:
Haspanue caiita DJIEKTPOHHBIN ajpec
NX Siemens https://plm.sw.siemens.com/en-US/nx/products/

Visual Studio Community | https://visualstudio.microsoft.com/ru/vs/community/

Becrutathoe I1O ot Sie- https://connective_
mens NX plm.com/besplatnie_materiali_i_resursi_po_sistemam_siemens_plm

7 OpraHn3aun0uu0-neuar0rnqec1¢ue ycioBus

Opranuzaiys 00pa3oBaTeIbHOTO MPOIlecca PErJIaMEHTUPYETCs] YIeOHBIM TIJIAHOM U pac-
nHcaHHeM y4eOHbBIX 3aHATHH. SI3bIK 0O0y4eHus (mpernojaBaHus) - pycckuid. s Bcex BUJIOB
AYJAUTOPHBIX 3aHATHHN aKaI[eMI/ILICCKI/Iﬁ Yac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHMM CBOEH WHIUBHIyaNIbHOW 00pa3oBaTeNbHOW TPAaeKTOpPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO HaA NEpe3av4CeT COOTBCTCTBYIOMIMX AWCHUILINH U HpO(beCCI/IOHaHI)HI)IX Monay-
Jiei, OCBOEHHBIX B IpoIlecce MPEeAIeCTBYIOUIEr0 00y4YeHus, KOTOPbIil 0cBOOOKIaeT oOydarolie-
Irocsa OT HGO6XOI[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.

7.1 OOpa3oBaTe/bHbIE TEXHOJIOTHHU

VY4eOHbIil npoliecc MpH MpenojaBaHuu Kypca OCHOBBIBAETCSI Ha MCIIOJIb30BAHUM TPaiu-
[[MOHHBIX, NTHHOBAIIMOHHBIX W MH(POPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. TpaauiuoH-
HBbIC O6paSOBaTeJ'II)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VHHOBaIIMOHHBIE 00pa30oBaTebHbIE TEXHOJIOTHH HUCIIOJIB3YIOTCS B BUE LIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX OpM MpoBeneHus 3anstuidl. UndopmanronHsie
o0Opa3oBaTeNbHbIE TEXHOJOTHUU pPEATU3YIOTCS MyTeM aKTUBHU3AIMH CaMOCTOSTEIbHOW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.



http://www.knastu.ru/
https://knastu.ru/page/3244
https://knastu.ru/page/539

7.2 3aHATHA JEeKIHOHHOI0 THUIIA

JlekmOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aeKTop 00s13aH NpeaynpeanTh CTYACHTOB, IPUMEHUTENIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, y4eOHBIM TOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKunMOHHBIN Kypc MOJDKEH J1aBaTh HAaHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oosiee TIIyOOKOE MMOHMMAaHKUE YUeOHBIX BOIIPOCOB IPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcsi OOIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIBHOE H3y4eHHEe MaTeprana.

7.3 3aHATHA CEMHMHAPCKOTo TUMNA (J1abopaTopHbIe padoTh)

JIaGopatopHble pabOThl NPEACTABISAIOT COOOM AETaNN3aALUI0 JIEKIHMOHHOIO TeopeThde-
CKOro Marepuaia, IpOBOJATCA B LIEJAX 3aKPEIUICHUS Kypca M OXBaThIBAIOT BCE OCHOBHBIE Pa3-
JEJIBI.

OcHoBHOW (OpMOH TPOBENEHHS] STUX 3aHATHH SBISETCA MNPAKTUYECKOE OCBOCHUE
HaunOoJiee MPOOIEMHBIX U CJIOXKHBIX BOIPOCOB IO OTJIEJIBHBIM T€MaM, a TaKXXe pa3doop NpuMepoB
U CUTYyalluil B ayTUTOPHBIX YCIOBUAX. B 00s13aHHOCTH IpernoaaBaress BXOAAT: OKa3aHUE METO-
JUYECKON IOMOUIY U KOHCYJIbTUPOBAaHUE CTYACHTOB 110 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHUBHOCTb Ha JJAOOPaTOPHBIX 3aHATHUIX OLIEHUBAETCS MO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, IPEAIAraeMBbIE IIPENIOIABATENIEM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITIIOJIHEHHUE NMPAKTUYECKUX U MHBIX 3aJaHUM;

* CCHCTHPOBAHUE IIPENOIABATEIIO B IIPOBEICHUH 3aHATUN.

OTBeT f0iKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKM Ha MCTOYHHUKH.

JlokJ1agpl M ONIIOHUPOBAaHUE JOKJIAA0B IPOBEPSIOT CTENEHb BIIAJEHUS TEOPETUUYECKUM
MaTepHAJIOM, a TAKKE KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHrBaHue 3a/1aHui, BBIIOJIHEHHBIX HA JJAOOPATOPHOM 3aHATUH, BXOJIUT B HAKOILJICH-
HYIO OLICHKY.

7.4 CamocrosiTejibHAs padoTa 00y4YaIOIIUXCS N0 JUCHHUIIMHE (MOYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpETEHUs! CTYJEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEeNmOCPEACTBEHHOTO y4acTHs Mpernojaa-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HaIpaBIEHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00y4YaroIIerocs.

Llenu camocTosITENTLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKNX 3HAHUN M IIPAKTUYECKHUX
YMEHUH CTYIECHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUYECKUX 3HAHUI;

- (hopMHUpOBaHNE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIMIO,
CIEHUATIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBILIUIEHUS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHHUIO M CAMOPEaIN3aliu;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISATHCS UHIMBUIYaIbHO WM TPyHNIamMH CTY-
JICHTOB B 3aBUCHUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMATUKH.



TexHoorus: OpraHu3ay CaMOCTOSTENbHON pabOThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAMTOPHOM CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXET
NPOXOJUTH B MUCbMEHHOM, YCTHOW MIIM CMEIIaHHOM (hopme.

CryneHTbl JO0JDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBaKHEHIemy
CPEACTBY 3aKPEIICHUS U PAa3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IJIAJO0B HA
OTJEJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUsI OIIPEIeICHHbIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JIUTEPaTYpHI.

7.5 Metoauueckue peKOMeHIAMH JJIs1 00YyYAIIIHXCS MO0 0CBOEHH IO THCIMIIINHBI

[lpyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCIUIUTMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHMKY WIM KOHCIEKTHBIM MaTepuaiam
PEKOMEHIYETCs 0 MaMSATH BOCHPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPE/CICHNUS, IOHATHS pa3/ie-
na.

3. Ocoboe BHMMAaHUE CIEAYET YAEIUTh BBIIOJIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHATH-
AM 1 UHAWUBUAYAJIbHBIM KOMILICKCHBIM 3a/JaHHUAM Ha CAMOCTOATCIIbHYHO pa60Ty.

4. Bcs TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 33/1a€TCs Ha JIGKLIUSAX Pero-
naBaTesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OY€pe/lb BHOBb M3/AHHBIE B EPUOANUECKON
Hay4HOH JTUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYECHHBIX Ha JICKIIUH.

[Ipu camocTosATensHON TPOPAObOTKE Kypca 00ydaromuecs T0JDKHBL:

* IPOCMaTPHUBATh OCHOBHBIE OIPE/ICTICHUS U (DaKThI;

* IIOBTOPUTH 3aKOHCHeKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpual U JOIIOJIHUTH
€ro ¢ Y4eTOM PEKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* UIBYYUTb PECKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, AHHOTAIUHN U KOHCIICKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIIMMOJHATE 3aJlaHUs, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATUAX

* UCTIOJIb30BaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJCTB.

MGTOI[I/I‘IGCKI/IG PEKOMCHAAIWH 110 BBIMTOJIHCHUIO KOHKPETHBIX 3aI[aHI/II\/’I 110 JUCHUIIIINHE,
OpeJCTaBIeHbl B DJIEKTPOHHOM  apxHBe,  BbIaBa€MOMY  CTYAEHTY, IO  ajpecy
https://cloud.mail.ru/public/jifx/BrmwEjhrp.

8 MarepuajibHO-TEXHHYECKOe o0ecneyeHune, He0OX0aMMOoe I
OCYIIEeCTBJIEHHS 00Pa30BATEILHOIO MPoIecca Mo JUCHUILINHE (MOTYJII0)
[TepeueHs UCTIOIB3YEMOTO TPOTPAMMHOTO OOECTICUeHUSI

Haunmenosanue 110 PexBusuThI / YCJIOBUSA NCTIOJIb30BAHUS

Siemens NX PDM cucrema pa3paboTKH KOHCTPYKTOPCKO-
MIPOM3BOJICTBEHHBIX MPOIIECCOB (yueOHast BepCHsl)

Visual Studio Community Visual Studio Community

BecriatHas motHO yHKITMOHAIBHAS pacIupsiemMas cpea
IDE nyist coznanust coBpeMeHHBIX npuinoxeHnit Android, i0S
u Windows, a Taxxe BeO-IIpUII0KEHUIN 1 00JIaYHbIX CITYXkKO.

8.1 JIuneH3MOHHOE H CBOOOTHO PACIPOCTPAHsSIEMOE IPOrPaMMHOe oDecrieyeHue,
HCIOJIb3yeMOe MPH OCYLIeCTBIEHNH 00Pa30BaTeILHOTO MpoIecca
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no JTMCHMIIJINHE

YHuBepcurer odecriedeH HEOOXOIUMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO pac-
IPOCTPAHIEMOT0 MPOTPAMMHOTO OOECIeUYeHHUsl, B TOM YHUCIIE OTEYECTBEHHOTO IPOU3BO/ICTBA.
CoctaB mporpamMmmHOro obecrneyeHusi, HEOOXOAUMOTrO Jil OCBOCHUS TUCIUIUIMHBI, IPUBEACH HA
caiite yHuBepcuteTa WWW.Knastu.ru / Haw ynueepcumem / Obpaszosanue / Hnpopmayuonvie
cucmemvl u mexuonoeuu / Pabouui yueonwiit niau / Peecmp I10.

AKTyallpHBIE Ha TEKYUIMH y4eOHBIM TOA PEKBU3UTHI / YCIOBHUS HCIOJIB30BaHHUSA MPO-
rpaMMHOT0 o0ecrieueHus mpuBeneHbl Ha cTpanule U T-ynpaBnenus Ha caliTe yHUBEpCUTETA:

https://knastu.ru/page/1928

8.2 YueOHo-sa00paTOpHOE 000PYT0BaHHUE

HaumenoBanue aynuropuu

(;raGoparopun) Hcnonszyemoe o0opyaoBaHue

KomnbrotepHsiit kinacc, 313/5 Kommnsrotepst IBM PC Corel-3, 8M6 O3V,
18 miT. B KJ1acce, MPOEKTOP

8.3 TexHuueckue u ITeKTPOHHBbIE CPeICTBA 00yUeHH S

JleKnMoOHHbBIE 3aHATUSA
[Tpu npoBeICHUY 3aHATUH UCIIOJIB3YETCS ayAUTOpHsI, 000pyIOBaHHAS MPOSKTOPOM (CTa-
IIMOHAPHBIM HJIM MIEPEHOCHBIM) JUTsl OTOOpaskeHUs Mpe3eHTanuii. Kpome Toro, npu nmpoBeeHun
JICKITUH U MPAKTHYECKUX 3aHATHH HEOOXO MM KOMITBIOTEP ¢ YCTAHOBJICHHBIM Ha HEM Opay3epom
U MPOTPaMMHBIM 00€CIICYCHUEM TS IEMOHCTPAIIMK IPE3CHTAIHH.
Jlist peanuzanuy JUCIIUILTAHBI TOATOTOBJICHBI CIICAYIONINE TIPE3CHTAIINN:
1 Vpoku moaenupoBanus B cucreme Siemens NX

JlabopaTropHble 3aHATHUS
Jns naGopaTOpHBIX 3aHATUN HCIIONB3YeTCS ayAMTOpHUs, OCHAIlEHHAas 00OpYIOBaHHEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

CamocrositenbHas padora.

[TomeneHust A1l CaMOCTOSITENILHON pa0bOThl OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U AOCTYIOM K 3JIEKTPOHHON MH(OPMAIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- 3aJ1 aniekTpoHHol nHpopmauuu HTBb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (DaKyIbTeTA.

9 MHHble cBeIeHUA

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMIAOB

OcBoeHHEe MUCIUIUIMHBI 00YYAIONUMUCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBS
MOKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIMMHUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS MTOJIy4eHUs: 00pa3oBaHusl 00y4aroIuMuU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI.

11



http://www.knastu.ru/
https://knastu.ru/page/1928

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMUTCS C TCHUXOJIOTO-(PU3NOIOTHYECKUMU
0COOEHHOCTAMH 00YYaIOIMIMXCSl WHBAIUIOB M JIAI[ C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pPO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIUTaluu WHBaIUAOB (mipu Hanuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTENbHAS MOAJIEpPKKa IIPENogaBaHusl ThIOTOPAMHU, IICHXO-
JIoraMH, COIIMAIbHBIMH paOOTHUKAMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBHM ¢ MeTOIMYECKMMHU peKoMeHAanussMu MunoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/058BH) B Kypce MpEIoJIaraeTcss MCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(iiekcuBHBIE METOIBI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peabuINTaluu C HENbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJICHUH ITOJIHOLEHHBIX MEKJINYHOCTHBIX OTHOLIEHUW C IPYTUMH CTY/IECH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [logbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJIATCS C YYETOM IMPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (hopMax: ayauanbHOW, BHU3YaJIbHOW, C HCIOJB30BAHHUEM CIEIHATIBHBIX TEXHUYECKUX
CPEICTB M UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl gunamMu ¢ OB3 ocymiecTBisieTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0ydeHus OOIero M crenraibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepraabHO-TEXHHUECKOe OOecreueHre MpeycMaTpruBaeT MPUCIIOCOOJICHUE ayAuTO-
puii k Hyxz1am aun ¢ OB3.

@®opma NpoBeACHUS aTTECTALlUK JUJIsl CTYAECHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIbHBIX TIcuxoduznyeckux ocodenHocreit. [Lns crynentoB ¢ OB3 mpenycmatpuBaert-
cs1 tocTymHas popma MpeIoCTaBICHUs 3aJaHNi OLIEHOYHBIX CPEACTB, & UMEHHO:

- B T[IEYaTHOW WM DJIGKTPOHHOW (opme (I IUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEJIHLHOTO ammapara);

- B IIe4aTHOM (hopMe UITH DIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSMU CIIyXa, peUH, 3pEHHUs);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsI TUI[ C HAPYIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB HAa KOH-
TPOJbHBIE BOMPOCHL. JlJis TaKUX CTYIEHTOB MpeaycMaTpUBaeTcsl JOCTyMHasi GopMma MpeaocTaB-
JICHUs] OTBETOB HA 3aJlaHUsl, @ UMEHHO:

- MIUCBMEHHO Ha OyMare Wiu HaOOpOM OTBETOB Ha KOMIBIOTEpPE (ISl JIUI] C HAPYIICHHSI-
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPMAHTOB C UCIIOJIIb30BAHUEM YCIIYT aCCUCTEHTa (s
JIUI] C HapYLIEHUSIMU OIIOPHO-/IBUTATENILHOTO aliapara);

* YCTHO (7151 JIUIL ¢ HApYIIEHUSIMU 3pEHHUS, OITIOPHO-ABUTaTEILHOIO aniapara).

[Tpu HEeoOXoaMMOCTH ISl 00YUaIOIUXCSl ¢ MHBAJIMAHOCTBIO MPOLIeypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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