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MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanus PO

o . ®dopma
Y I1pSHOBCKMI TOCY1apCTBEHHBINM YHUBEPCUTET

®-Paboyast mporpamma JUCHUILTHHBI

1. HEJIA U 3AJAYU U3YUEHUSA JUCIUTIJINHbI

Heap n3yyeHnst IMCHUIIIMHBI:

[TonydyeHne TEOpEeTUUECKUX 3HAHUM M NPAKTUYECKUX YMEHUH B 00jacTu pa3paboTKu
MIPOTPaAaMMHOTO 0OecrieueHHs IS CUCTEM aBTOMATH3UPOBAHHOTO MTPOEKTUPOBAHUS
3agaum u3ydyeHus JMCUMILIMHBI:

SABnsasack GpakyIbTaTUBHOM, JaHHAS AUCIHUILIMHA CTABUT CIICAYIOIINE 330a4H U LEIH.
1. Hayuutb cTyneHTOB oOLIMM MeTOJaM pPa3pabOTKH IPOrpaMMHOro oOecredyeHus i CUCTEM
aBTOMATH3MPOBAHHOTO MPOSKTHUPOBAHUSA C LIEJIBI0 YIITYOJEHHOTO M3Y4YEHHs CIOCOOOB MPUKIIAIHOTO
IIPUMEHEHHUS A3bIKOB IPOrPaMMHUPOBAHUS.
2. Hayuutp cryneHTOB mNOHMMAaTh oOmme npuHIUnsl padorsl ¢ APl Ha npumepe cuctem
aBTOMAaTU3MPOBAHHOTO NPOEKTUPOBAHUS U 0Aa30Bble OCHOBBI Pa0OThI HHCTPYMEHTOB MPOEKTUPOBAHUS
3JIEKTPOHHBIX MOJEIEH.
3. HayuuTh cTyJEHTOB CHUCTEMHOMY MOAXONY K IPOEKTUPOBAHHUIO M pa3paboTKe MoayJeil cucrem
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHMS C LIEJBI0 ONTHUMM3AMKU padOUYUX MPOLIECCOB, BBITOJIHAEMbIX
HMH)XEHEPOM.
4. IlpuBUTH HAaBBIK CAMOCTOSTEIHHON PabOTHI B YaCTH Pa3padOTKU M MOJICPKKU )KU3HEHHOTO ITHKIIA
IIPOrpaMMHOI0 00€CHeueHUs] B MHXXEHEPHBIX CpelJax Ha MpealpUATUSX MAaIIUnHOCTPOUTEIbHON
OTpACIH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

HucuuruinHa «Pa3paboTka mporpaMMHBIX MPUIOKEHUH B CHCTEMax aBTOMATH3UPOBAHHOI'O
npoektupoBanus» (OT/.01) npeanasHaueHa sl CTYAEHTOB, OOYy4aloLIUMXCsS [0 HAIpPaBIECHUIO
noarotoBku 24.03.04 «ABuactpoenue», npoduib «MoJenupoBaHUEe W HMCCICIOBAHUE OIEpaluidi B
OpTaHU3aIMOHHO-TEXHUYECKUX cucTeMaxy. Jlucuuruimaa u3ydaercs B 6 cemecrpe.

JUis ycrnenHoro u3y4eHus: JUCLUILIMHBI He0OXOAUMBI 3HAHUSI U YMEHUs, IPUOOPETEHHBIE B
pe3ynbraTte 00y4deHHs 1O OJHOM M3 MaTeMaTHYeCKH-OpPUEHTHUPOBAaHHBIX MporpamMm OakajaBpuara, a
TaKXke JUCUUIUIMH, rAe u3ydatorcss ocHoBbl CAIIP  u  00BEKTHO-OPUEHTHPOBAHHOTO
IIPOrpPaMMHUPOBAHHUS

OcCHOBHBIE TOJIOKEHHS IUCLUUIUIMHBI HCIOJB3YIOTCS B JAJbHEUIIEM NPU HM3YyYEHUM TaKUX
JUCHUIUIMH Kak: «/H)XeHepHBI aHaIu3 CBOMCTB CaMOJIETHBIX KOHCTPYKUUH B yCIOBHSX LU(POBOro
IIPOU3BOJICTBAY», «ABTOMAaTU3ALNAs YIIPABICHHS POU3BOJACTBEHHBIMHU PECYPCAMH aBHACTPOUTEIBHOIO
npennpusaTusy, «'papudeckoe Moaenupoanue», «KoMnploTepHOEe MOJEIUPOBAHUE T€OMETPUUYECKUX
00bEKTOBY», «Pa3paboTka MpOrpaMMHBIX MPUIOKEHUNH B CHUCTEMax JUIsl MOATOTOBKH YHPABISIOMIUX
nporpamm s craikoB ¢ YITY», «KopnopaTuBHbie H”HGOpMaMOHHbIE CUCTEMBI», «IHPOpMaIIMOHHbIE
TEXHOJIOTUU YIPABIEHUA», a TAKXKE Ul MPOXOXKICHMSI BCEX BUAOB IPAKTHUK M TOCYAAPCTBEHHOU
UTOTOBOM aTTECTAllUH.
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3. INEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCIHUIIVIMHE (MOAYJ10), COOTHECEHHBIX C INTAHUPYEMBIMU
PE3YJIbTATAMUN OCBOEHUA OIIOII
[Tponecc n3yueHust TUCUUIUIMHBI HAIPaBJIeH Ha (YOPMUPOBAHHE CIEAYIOUINX KOMITETCHIINA:

Koa n naumenoBanue
peasiuzyeMoii KoMIeTeHIHU

IlepeyeHb NIAHNPYEMBIX Pe3yJbTATOB 00y4YeHHS 10
AUCHMILINHE (MOYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMM
AOCTHKEHUS] KOMIIeTeHIUil

OIIK-2
Crniocoben UCIIOJIb30BaTh
COBPEMEHHBIE
nH(pOpMaLIOHHbIE
TEXHOJIOTUU ISl peLICHUs
TUIIOBBIX 3a1a4y o
MIPOCKTUPOBAHUIO,
KOHCTPYHUPOBAHUIO u
MPOU3BOACTBY 00BEKTOB
npodeccnoHanbHOM
NEeSATeTbHOCTH

3HaTh: OOBEKTHO-OPMEHTHUPOBAHHBIM MOJIXOJ K IOCTPOEHUIO
CIIO)KHBIX ~ TEXHHYECKHX  CHCTE€M;  OCHOBBl  BH3YaJIbHOTO
MOJICIIMPOBAHMS CJIOXKHBIX TEXHUYECKUX CHCTEM; (PYHKIMOHAIBHO-
OpPUEHTHPOBAaHHbIE U OOBEKTHO-OPUEHTHUPOBAHHBIE METOJOJIOIHH
OTIHCAHMsI TIPEMETHON 00J1aCTH; CTaIUHU Pa3pabOTKH IPOTPAMMHOTO
o0ecrnieyeHus; BHJIbl JIOKYMEHTHPOBAHUS; CHOCOOBI pa3paboOTKH
untepdeiicop CAIIP;

METO/bI Pa3paboTKU ABYMEPHBIX U TpeXMepHbIX 00bekToB B CAIIP
C MCITOJIb30BAaHUEM POTPAMMHBIX HHTEP(HEHCOB.

YMeThb: IPUMEHATh METO/Ibl 00bEKTHO-OPUEHTUPOBAHHOIO MOAX0/1a
npu pa3paboTKe W MOACPHHU3AIMU IMPOTPAMMHOTO OOECIICYCHHUS;
CTPOUTBH KJIACCHI, METOABI U MX OTHOILIEHMS; MPUMEHATh METO]IbI
BU3YaJbHOI'O MOJIEIMPOBAHUS; CTPOUTH AMATPAMMBI IMPELEICHTOB;
OPUMEHATh  (DYHKIIMOHAJIBHO-OPUEHTUPOBAHHBIE U OOBEKTHO-
OpUEHTUPOBAaHHBIE METOJOJIOTUN OINMCAHUS MPEAMETHON 00J1acTu;
pa3pabaTbiBaTh W BHEAPATh NPOrpaMMHOE oOOecreyeHue B
COOTBETCTBUM C HOPMAaTHBHOM JOKyMEHTaluell; pa3pabarbiBaTh
untepdeiicet CAIIP; mnpumeHsTh mNporpaMMHbIE HHTEpQEHChI
CATIIP.

Baaners: mMerogamu 0OBEKTHO-OPUEHTHPOBAHHOIO MOJAXO0JA MpHU
pa3paboTke U MOJEpHHU3AIMM IPOrPaMMHOIO  OOecreueHHUs;
MHCTPYMEHTAMH MOCTPOEHUS KJIaCCOB, METOJOB M MX OTHOILECHUH;
MEXaHU3MaMHu BU3YaJIbHOT'O MOJIETTUPOBAHUS CJIO’KHBIX
TEXHUYECKUX  CHUCTEM;  HHCTpyMEHTaMH  (YHKIMOHAJIbHO-
OPUEHTHPOBAHHOTO M OO0BEKTHO-OPUEHTHPOBAHHOTO  OMHCAHMS
IpeIMeTHOW 001acTH; MHCTPYMEHTaMHU pa3pabOTKU M BHEAPEHUs
IPOrPaMMHOTO  OOECIEeYeHHs;  MHCTPYMEHTAaMH  MOCTPOSHHS
untepdeiicop CAIIP; uHcTpyMeHTamMu pa3pabOTKU JBYMEPHBIX U
TpexmepHbIX 00bekTOB B CAIIP ¢ ncnoiabp3oBaHreM MPOrpaMMHBIX
uHTEp(PENcoB.

K-8
Criocoben  paspabaTbiBaTh
TpeXMepHbIE MOJIeITN
JIeTaTeNIFHOTO arapara, ero
CHCTEM M arperaTos

3HaTh: OCHOBHBIE MOJYJIN U
npoexktupoBanus B CAIIP;
YMmeTh: npuMeHsaTh MeTo bl TpoekTupoBanust CAIIP;
Baapers: merogamu npoexktupoBanusi CAIIP;

crpykrypy CAIIP; wmeroasr
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4. OBIIAS TPYAOEMKOCTD JUCHUITJINHBI
4.1. O0beM IMCHUILIMHBI B 3a4eTHBIX eINHUIIAX (Bcero) 2
4.2.00beM IMCUMILIHHBI 10 BUAAM YUeOHO# padoThl (B 4acax):

KosauyectBo yacoB (popma o6yueHus - ouHast)

Bup y4yeOHoii padoThI Bcero no B 1.4. mo cemecTpam
TJIAHY 6 7 8
1 2 3 4 5
KonTakTHas pabora
00ydJaromuxcs ¢ 36 36 i i
IpernojaBaTesieM B
cooTrBeTcTBUU € YII
AyIUTOpHBIE 3aHITHSL: - - - -
® JIEKINU - - - -
® CEMHUHAaphI U 18 18 i i
MIPAKTUYCCKHC 3aHITHSI
e Jj1abopaTopHbIC PabOTHI, 18 18 i i
MPAKTUKYMBI
CamocTosTenpHas pabora 36 36 - -
dopma TEKyIIero KOHTPOJIA YCTHBIH 011poc, YCTHBIH 01poc,
3HAHUU U KOHTPOJIA HIpOBEpKa ITPOBCPKa
CaMOCTOﬂTeHBHOﬁ pa6OTbI: BBIITIOJTHCHUS BBIITIOJTHCHUA
TeCTHPOBAHHUE, KOHTP. Ha6opaTopVHbe na6opaTopVH1)1x
pa6OTa, KOJITOKBHYM, 3aHATHH, 3aHATHH, - -
pedepar u ap. (He MeHee 2 Hposepia HpoBepia
BBIIIOJTHCHUS BBIITIOJTHCHUSA
BHHOB) KOHTPOJIbHBIX KOHTPOJIbHBIX
MIPUMEPOB MIPUMEPOB
Kypcogas pabora - - - -
Buas! mpomexxyTouHON (auer) (sauer) i i
aTTectanuu (dK3aMeH, 3a4eT)
Bcero yacos o 72 72 i i

ANCUHUILINHE
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4.3. Conep:xaHue TMCUMILTHHBI (MoayJisi). PacnipenesieHue 4acoB 1o TeMaM ¥ BUJIaM y4eOHOi

padoThI:

®opma 00yueHus — oyHas

Ha3Banue u pa3naesioB u
TeM

Bcero

Buabl yueOHbIX 3aHATHH

AyIUTOpPHbIE 3aHATHUS

Jlexknu

IIpakTun
yecKkHne
3aHATH

" o,

ceMHHAa

p

JlaGopar
opHasi
padora

3ann-
THA B
HHTe-
paxkTH-
BHOM

dopme

Camo-
CTOSI-
TeJb-

Has
padort

®opma
TeKyuer
]
KOHTPOJI
|
3HAHUI

1

3 4 5

6

Tema 1. QOcHoBHBIE
MOJIOKEHH .
Opranuzanus y4e6HOTO
mpoiiecca.
Pexomennyemas
nureparypa.  IIpeamer
Kypca, €ro Leiu, 3ajadu
U 0COOEHHOCTH, CBS3b C
JPYTUMU JUCHUIUIMHAMU

YCTHBIN
oIpoc

Tema 2. Cucremsnl
aBTOMATU3HPOBAHHOIO
NMPOEeKTUPOBAHUS.
Bunsr CAIIP. OcHOBHBIE
MOHATUS W METOJHBI
MIPOEKTUPOBAHUS
CIIO’KHBIX 00BEKTOB.
[IpoekTupoBaHue CHHU3Y-
BBEpX M CHHU3Y-BBEpX.
Crpykrypa CAIIP.
Moaynu CAIIP Ha
npumepe Siemens NX.

YCTHBIN
oIpoc

Tema 3. OO0bekTHO-
OPHEHTHPOBAHHBIN
noaxon.  IIpumenenue
MeToaa 00BEKTHO-
OpPUEHTUPOBAHHOTO
10/J1X0/1a MpH pa3zpaboTke
u MOJIEpHHU3ALIUN
MPOrpaMMHOTO
obecrieyeHus.
IloctpoeHne  Kiaccos,
METO/IOB " 170'¢
OTHOUIEHHUH.

YCTHBIN
oIpoc
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Buabl yueOHbIX 3aHATHH dopma
AYIUTOPHBIE 3aHATHS 3 Camo- | Texymer
aHs- cTosi- 0
Ha3Banue u pa3aesioB u HipaxTu Tt B TEIB™ | KOHTPOJI
TeM Bcero YeckHe | o= opar WHTE- Hast p
Jlekum | 3ansATH opnasn pakTu- pabor | o i
" 1, BHOM a
ceMHMHA pabora dopme
P
1 2 3 4 5 6 7
Tema 4.
S3bIK BHU3YaJIbHOI'O
moaenupoBanuss UML.
O6mue MEXaHU3MBbI
BHU3YaJIbHOIO
MOJEIUPOBAHUS. .
YCTHBIN
JwnarpamMmsl 6 2 4
ompoc
npeneaeHToB. OnucaHue
B3aUMOJICVCTBHUS
KJIACCOB, COCTOSIHUIA,
KOMIIOHEHTOB,
pa3BepTHIBAHUSA,
JIEATEIIbHOCTH.
Tema S.
HNHcTpyMeHTAIbHBIEC
cpeacTBa  pa3padoTKH
CHCTEM. Buaer u
knaccudukanus CASE-
CPEACTB.
D yHKIHUOHAIBHO- .
OPUEHTUPOBAHHBIE u 6 2 4 YCTHbIH
onpoc
00BEKTHO-
OPUEHTUPOBAHHBIE
METOJOJIOTUH  ONMCAHUSA
npeaAMETHOM  00JacTw.
Huarpammsl IDEFO.
Jwnarpammsl IIOTOKOB
JTAHHBIX
Tema 6. Cragun
pa3padoTKu
NMPOrpaMMHOI0
ol0ecrieyeHus. YCTHBIN
OCHOBHBIE 3Tanbl OIpoc,
pa3paboTku BBINIOJIHE
IIPOrPaMMHOTO 10 2 4* 4 HHE
o0ecreyeHusl. Bunst nabopat
JIOKYMEHTHUPOBAHUS. OpHOM
[Tpumepsl pa3paboTKu U paboThI
BHEPECHUA
MIPOTPAMMHOI0
o0ecrieyeHus.
®opma A Crpanwnma 6u3 20
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Buabl yueOHbIX 3aHATHH dopma
Camo- | Tek r
AyIMTOpHbBIE 3aHATHS cryme
3aus- cTOsI- o
IIpakTn -
Ha3Banue u pa3aesioB u p Tt B TEIB™ | KOHTPOJI
Bcero YecKue 6 HHTe- Hast
Tem Jleknu | 3amaTH Jladopar aKTH a0oT "
OpHast paKTy P 3HAHUM
u o, p BHOIi a
cemuna | Pa00Ta ¢opme
p
1 2 3 4 5 6 7
Tema 7. PaspabGorka
unrepgeiicob B CAIIP.
OcoOenHoctu .
YCTHBIN
pa3paboTKu OIDOC
unrepdeiicos B CAIIP. poc,
HNuacTpyMeHTBI s BBITOIHE
Py 16 2 6* 6 HUE
MIPOCKTUPOBAHUS 1a6opar
untepdeiicoB B CAIIP na pa
. OpHOI
npumepe Siemens NX.
paboThI
biioku 1 BUJIbI TaHHBIX B
unrepdeiicax  Siemens
NX.
Tema 8. UHcTpyMeHTHI
APl nasi pa3paboTkm
NMPOrpaMMHOro
ob0ecrievyeHust Ha
npumepe Siemens NX.
HNHCTpyMEHTBI CO31aHUS YCTHBIN
IIPOCTBIX  IPHIJIOKECHUM. o1poc,
[Tpumepsl QyHKIMI 115 BBINIOJIHE
CO3daHus JIBYMEPHBIX 16 4 6* 6 HHUE
00BEKTOB [Tpumepsr nabopar
GyHKIME 17 co3/aHus OpHOH
TPEXMEpHBIX OOBEKTOB. paboTsI
BriBox COOOIIIEHU .
OO6paboTtka OIINOOK.
OcoOenHoctu  Bepcuii
MPOrpaMMHOTO
o0ecrieyeHus.
Hroro 72 - 18 18 36

* Ilo OanHoll meme npedycMOmMpeHo npogedeHue 3aHAMuUll 8 UHMEPAKMUBHOU opme 8 8uoe
nabopamopnulx pabom. Tema u cooepacanue sanamus npuseoervt 6 n. 7 «( IABOPATOPHBIE PABOThI
(JIABOPATOPHBIU [IPAKTUKYM)» nacmosawe2o 0oxymenma

5. COAEP) KAHME JUCHMIIJIMHbBI (MOAYJISA)
Tema 1. OcHoBHble mnosoxkenust. OpraHuzamnus ydeOHoro mpouecca. Pexomenayemas
muteparypa. [Ipenmer Kypca, ero 1enu, 3aa4i 1 0COOEHHOCTH, CBS3b C IPYTUMU JTUCIUILTHHAMHU
Tema 2. Cucrembl aBTOMATH3UPOBAHHOr0 mnpoektupoBanusi. Buasl CAIIP. OcHoBHbIE
MOHATUA U MCTOABI MPOCKTUPOBAHUA CIIOKHBIX 00BEKTOB. HpOGKTI/IpOBaHI/Ie CHU3Y-BBCPX U CHU3Y-
BBepx. Ctpykrypa CAIIP. Moaymu CAIIP na npumepe Siemens NX.
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Tema 3. OO0beKTHO-OpHMeHTHPOBaHHBIH moaxoa. IIpuMenenwe weroga OOBEKTHO-
OPHEHTUPOBAHHOTO IMOJAXOJa NpU pa3padOTKe M MOJCPHU3AIMH HPOTPAMMHOTO OOECIICYCHHS.
[TocTpoeHue kiaccoB, METOJIOB M UX OTHOILICHUH.

Tema 4. S3pik Bu3yajibHoro mojaeaupoBanusi UML. OOme MexaHW3Mbl BHU3YaJbHOTO
MozenupoBanus. JuarpamMmbl mnpeneaeHToB. OnucaHue B3aUMOJICHCTBHUS KJIACCOB, COCTOSHUM,
KOMIIOHEHTOB, pa3BEPThIBaHUSI, JEATEIbHOCTH.

Tema 5. UHCTpyMeHTA/IbHBIE CPeACTBA Pa3padoTKM cucTeM. Bumabl u kinaccudukarus
CASE-cpenctB. DyHKIIMOHAIBHO-OPUEHTUPOBAHHBIE U OOBEKTHO-OPUEHTUPOBAHHBIE METOI0JIOTUN
onucaHus npeaMmetrHon obnactu. Jumarpammel IDEF0. JluarpaMMbl TOTOKOB TaHHBIX

Tema 6. Ctaguu pa3paGoTku nporpaMMHoro odecrneyenusi. OCHOBHBIEC ATarbl pa3padOTKU
nmporpaMMHOro oOecrieueHus. Buabl nokymeHnTupoBanusi. Pa3paboTka u BHeApEeHHS MPOrpaMMHOTO
o0ecrieyeHrs1 Ha MPUMEPE OTEYECTBEHHBIX MPEATIPUATHH.

Tema 7. Pa3zpaGorka untepdeiicoB B CAIIP. OcobenHoctu pa3paboTku HHTEp(eiicoB B
CAIIP. UuctpymenTs aiist npoektupoBanus uatepdericoB B CAITP na mpumepe Siemens NX. bioku u
BU/IBI TaHHBIX B nHTEpdeiicax Siemens NX.

Tema 8. Unctpymentbl APl njis1 pa3paGoTku mporpaMMHOro odecnedeHusi Ha MpuMepe
Siemens NX. MHCTpYMEHTBI CO3/IaHMsI MTPOCTHIX MPHIOKEHUI. DYHKIUK I CO3MaHUs ABYMEPHBIX
00beKkTOB DYHKINH U CO3IaHUS TPEXMEPHBIX 00beKTOB. BbiBO coobmenuii. O6paboTka OmmoOoK.
Oco0eHHoCTH BepcHii MPOrpaMMHOT0 OOECIICUEHUS.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHSATUN

Tema 1. Buabl cucreM aBToMaTH3HPOBaHHOTO npoekTupoBanusi. Buasr CAIIP. OcHoBHbIE
MOHATHUS U METOJIbl IPOEKTUPOBAHUS CIOKHBIX OOBEKTOB.

Tema 2. IlpoekTHpoBaHme B CHCTeMaX AaBTOMATH3MPOBAHHOIO MPOEKTHPOBAHUS.
[IpoextupoBanue cHu3y-BBepx U cHHM3Yy-BBepX. Crtpykrypa CAIIP. Moaymun CAIIP Ha npumepe
Siemens NX.

Tema 3. OO0bekTHO-OpMeHTHPOBaHHBIH moaxoa. IIpuvenenne wetroga OOBEKTHO-
OPMEHTUPOBAHHOIO IMOJAXOAa NpU pa3paboTKe M MOJEPHHU3AIMM MPOTPAMMHOIO OOecredeHusl.
[TocTpoeHne Ki1accoB, METOAOB U MX OTHOILIECHUM.

Tema 4. f3pixk Bu3yajabHoro moaeaupoBanuss UML. OOuiye MexaHHW3Mbl BU3YaJbHOT'O
MozenupoBanus. JluarpamMmbl mnpeneneHToB. OnucaHue B3aUMOJEHCTBHUS KJIAcCOB, COCTOSIHHM,
KOMIIOHEHTOB, Pa3BEPTHIBAHMSI, JEATEIBHOCTH.

Tema 5. UHcTpymMeHTa/IbHBbIE cpeacTBa pa3padoTku cucreM. Buael u kinaccudukanus
CASE-cpenctB. DyHKIIMOHAIBHO-OPUEHTUPOBAHHBIE U OOBEKTHO-OPUEHTUPOBAHHBIE METOJI0JIOTUU
omucaHus mpeaMmetrHon obnactu. Juarpammer IDEFQ. JluarpamMMbl TOTOKOB TaHHBIX

Tema 6. Ctaguu pa3padoTku NMpOrpaMMHoOro odecnedeHusi. OCHOBHBIE ATarbl pa3pabOTKU
porpaMMHOro obecredenus. Buabsl noxkymentupoBanus. Ilpumepsl pa3paOOTKM U BHEIPEHUS
IPOrpaMMHOT0 0OecreueHHs.

Tema 7. PazpaGorka unTepdeiicoB B CAIIP. OcobenHoctu pa3paboTku HMHTEpPeEcoB B
CAIIP. UnctpymenTs st npoektupoBanus nuatepdeticoB B CAITP na mpumepe Siemens NX. brioku u
BUJIbI JaHHBIX B UHTep(deiicax Siemens NX.

Tema 8. Unctpymentsl APl njs pa3paGoTku mporpaMMHOro odecnedeHusi Ha mpuMmepe
Siemens NX. MHCTpyMeHTBI cO3/1aHMsI MPOCTHIX TpuiioxkeHui. [IpumMepsl QyHKIUN A1 CO3MaHMS
JIBYMEpPHBIX 00BbeKTOB [IprMepsl GyHKIMIA U1 CO3AaHUS TPEXMEPHBIX 00BEKTOB. BBIBO COOOLIEHU.
O6padoTka ommdok. OCOOEHHOCTH BEPCHI MPOrPaMMHOTO O0eCTIEYEHUSI.

7. JABOPATOPHBIE PABOTBI (IABOPATOPHBIN ITIPAKTUKYM)
JlabopaTopHasi padora no teme «Pa3padorka npusiaoxennii B NX 7.5».
emu u coxepkanue 1abOpaTOpHON PabOTHI: YCTAaHOBUTh MAacTep pa3padOTKH MPHUKIATHBIX
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noanporpamm s Siemens NX 7.5 B Visual Studio, HayduThCsl co3aaBaTh NPHIOKECHHUS B 3allyCKaTh
WX Ha BbIMoJHEHHE B Siemens NX 7.5.

JlaGopaTopHasi paboTa BBIMOJHSAETCS COIVIACHO Y4€OHO-METOJMYECKUM YKa3aHHUSIM B Cpefe
Visual Studio 2008 ¢ ucnonb30BaHueM s3biKa porpammupoBanus CH.

JlaGoparopHas pa6ora no teme «Pa3zpadorka nosb3oBaTeibcKux nHTepdeiico B NX 7.5»

Lenmn u coxepxanune nabopatopHoil paboThI: pa3paboTarh CcOOCTBEHHBIH WHTEepdelc ¢
ucronb3oBaHueMm Oyioka paspabotku Ul B Siemens NX 7.5, HayuuThCsl CcO3/1aBaTh NMPHUIIOKECHUS C
MCIOJIb30BaHUEM COOCTBEHHOTO MHTEp(elica 1 3amycKaTh ero Ha BeIOJIHEHKE B Siemens NX 7.5.

JlaGopaTopHasi paboTa BBIMOJHSAETCS COTVIACHO Y4€OHO-METOJMYECKHM YKa3aHUSIM B Cpeie
Visual Studio 2008 ¢ ucnonb30BaHueM sA3bIKa IporpaMmupoBanus CH#.

JlaGopaTopnas padora no teme «IIpumMeHeHHe MaTeMaTHYeCKHX METO10B /ISl IOCTPOCHHUS
KPHMBBIX B (pOpMe MHTEPNOJISIMOHHBIX NOJHHOMOB JpMuTa B Siemens NX 7.5»

lemn wu coxepkaHue J1abOpaTOpPHOUM pabOTHI: pa3paboTaTh COOCTBEHHBIM HHTEpdEHC ¢
ucnoibp3oBaHueM Onoka paszpaborku Ul B Siemens NX 7.5, HayuuThCsl CO3/aBaTh HPUIOKEHUS C
HCIOJIb30BaHUEM COOCTBEHHOTO MHTep(elica U 3aIycKaTh ero Ha BbloJIHEeHHe B Siemens NX 7.5.

JlaGoparopHast paboTa BBINOJIHIETCS COTJIACHO y4eOHO-METOIMYECKUM YKa3aHHUAM B Cpele
Visual Studio 2008 ¢ ucnonb30BanueM si3bika porpamMmupoBanust C#.

JlaGopaTtopnas pa6ora no teme «IIpuMeHeHMe MaTeMATH4YeCKMX METOI0B [Jisi MOCTPOEHHUSs
noBepxHocreii B Siemens NX 7.5»

Lemu u conepkanue gabopaTOpHON pabOThI: pa3paboTaTh COOCTBEHHBIM HHTEpQEc s
3aJlaHusl TIapaMeTPOB IMOCTPOCHMSI TOBEPXHOCTHU, HAYUUTHCS MHUCATh MPOTPAMMBI I MOCTPOCHHUS
IMMOBEPXHOCTHU C UCIIOJIBb30BAHUECM MATEMATUUCCKHUX METOA0OB Ha IPUMEPE MOBEPXHOCTU q)epFIOCOHa.

JlaGopaTopHasi paGoTa BBIMOJIHSAETCS COTVIACHO Y4€OHO-METOJMYECKHM YKa3aHHUsIM B Cpefe
Visual Studio 2008 ¢ ucnonp3oBanueM si3bika mporpammupoBanus C#.

Mertonnyeckue yka3aHUsl IO BBIMOJHEHHUIO J1a0OpaTOpHOM paboThl MPUBEIECHBI B y4eOHO-
MeToauyeckoM mnocobuu: bmomeHmTeiin Anekcelt AnexcanapoBud. Pa3paboTka mnporpamMMHBIX
npunoxenuid B Siemens NX 7.5: yueOHo-meTonuueckue ykazanus / A. A. bmomenmreitn; Y'Y,
OMUUAT. - VYaesaosck: Yal'V, 2019. - 3arn. ¢ skpana; HeomyOnukoBaHHBIN pecypc. - DIEKTPOH.
TekctoBle  nmaH. (1 caim: 1,76  M6). -  Teker:  oamektponHsii. —  URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/5728

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB
He npenycmorpeno.

9. HEPEYEHDb BOITPOCOB K DK3AMEHY (BAUETY)
OCHOBHBIE TIOHATHS U OIIPEJICICHHS IMPOIlecca aBTOMATH3UPOBAHHOTO MMPOCKTHPOBAHUS
MeTo16I TPOSKTUPOBAHHSI CTIOKHBIX 00BEKTOB. [IpOEKTHpOBAaHUE CHU3Y-BBEPX U CHU3Y-BBEPX.
Crpykrypa CAIIP. Monynu CAIIP.
OOBEeKTHO-OPUEHTHPOBAHHBIM TOIXOJ] MPU pa3padOTKe W MOJEPHHU3AINH MPOTPAMMHOTO
obOecreyeHus.
Kraccel 1 00beKThI B 00bEKTHO-OPUEHTHPOBAHHOTO MTOIX0/1A.
Krnaccel. OTHOIICHHS MKy KlIacCaMH B 00BEKTHO-OPUEHTUPOBAHHOTO IMOAXO0/1a.

el oA

oo
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© N

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

OO6bexTbl. OTHOIICHUS MEXKAY 00BEKTaMH B 00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0/A.
[TocTpoeHue k1accoB, METOIOB M MX OTHOLIEHHIA.
OO61re MexaHn3Mbl BU3YaJIbHOTO MOJEIUPOBAHMUSL.

. Juarpammbl npeneneHToB. Onucanre B3auMOJICUCTBHS KJIACCOB, COCTOSTHUM, KOMIIOHEHTOB,

pa3BepThIBAHUS, ACSITEILHOCTH.

Bunst n kinaccuduxanus CASE-cpencts.
OYHKIMOHAIBHO-OPUEHTUPOBAHHBIE 1 0OBbEKTHO-OPUEHTHPOBAHHBIE METOOJIOTUU OIUCAHUS
MpeIMETHOM 00JIacTH.

JunarpamMmbl (yHKIMH (BApUAHTOB UCIIOJIB30BAHMS).
JnarpaMMsbl ITOCIEN0BATEIBHOCTEM.

JlnarpaMMbl B3aUMOIEHCTBUSI.

JnarpaMMbl KJIaCCOB.

JlnarpamMmbl COCTOSTHHM.

JlmarpaMMbl KOMITOHEHTOB.

JlnarpamMmbl pa3BepTHIBAHUS.

JlnarpaMmBbl 1€ATEIbHOCTH.

Huarpammsl IDEFO.

JlnarpaMMbl TOTOKOB JaHHBIX.

OcHoBHbIE 3TaIbl pa3paboTKU MPOrPaMMHOTO OOeCTIeUeHUSI.
Busl 10KyMEeHTHPOBaHUSI.

OcoGennoctu pazpadorku unrepdeiicor B CAIIP.
WucTpymenTs! A npoektupoBanus uurepdeiico B CAIIP.
bioku u BuabI JaHHBIX B HHTEpdeiicax Siemens NX.
NHCTpyMEHTBI CO3/1aHUS TPOCTBIX PHIIOKEHUH.

Oynkiun CAIIP 1is co3nanust JByMEpHBIX 0ObEKTOB.
Oyukuuu CAIIP nns co3nanus TpeXMEpHBIX 0OBEKTOB.
O06paboTka omuUOOK MPOrPaMMHOT0 0OeCTIeUeHHUSI
Ocobennoctu u paznuuus sepcuit CAIIP.

10. CAMOCTOATEJBbHASA PABOTA CTYAEHTOB
Copnepxanue, TpeOOBaHHUS, YCIOBHS M TOPSJOK OpPraHU3ALMH CAMOCTOSTENBHOW padOThI

oOyuaromuxcst ¢ yderoM (opmbl oOydeHus ompenenstorcss B coorBercTBUU ¢ «llonoxkenuem 00
OpraHU3alMM CaMOCTOSITENbHON pabOThl 00yYarOIIMXCs», YTBEPKAEHHbIM YUeHbIM coBeToM Yil'V
(mpotoxos Ne8/268 ot 26.03.2019 1.).

ITo xaxxmoit (I)OpMe O6y‘lCHI/I${Z OYHas1/3a09Has/OYHO-3a09HAs 3aIIOTHICTCS OoTACIIbHAas Ta6nnua.

dopma o0yueHHs — ouHas.

®opma
Bua camocTosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebHo20 mamepuana, O6bem (nposepra
Ha3Banue pa3jesioB u TeM peuieHue 3a0ay, peghepam, 00K1A0, B peuienus
KOHMPObHASL paboma, N0020MOo8Kd K yacax 3a0au,
coaue 3auema, 3K3amenda u op.) peghepama u
op.)
Tema 1. OcHoBHble | o [IpopaboTka yueOHOTO MaTepuaa c
noJokenusi. Opranusaiys | UCIoJb30BaHUEM PECYPCOB yUEOHO- o
y4e6HOro IpoIecca. | METOANYECKOrO U MH(POPMALIMOHHOTO 4 YCTHBIH
PeKOMeHllyeMaﬂ obecneyeHus JUCIUTUINHEI; orpoc,
JauTeparypa. ITpenmer | o TloaroroBka k cradve 3adyera sanet
Kypca, ero 1enu, 3a1add 1
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0COOEHHOCTH, CBSI3b C
JPYTUMU AUCHUIUIMHAMUI
Tema 2. Cucremsol | o [IpopaboTka yueOHOr0 MaTepHaa ¢
ABTOMATH3HPOBAHHOI'O UCIIOJIb30BaHUEM PECypCOB y4eOHO-
NpoeKTHPOBaHusA. Buubl | Metoauyeckoro u HHGOPMAIUOHHOTO
CAIIP. OcCHOBHBIE | oOecrieueHus JUCLUIIINHBL,
ITOHATHA 1 METOIBI | o [loaroroBka K caade 3adera YCTHBIH
MIPOEKTUPOBAHUS CIIOKHBIX
00BEKTOB. 4 onpoc,
[IpoexkTupoBanue CHHU3Y- anet
BBEPX U  CHH3Y-BBEpX.
Crpykrypa CAIIP.
Moaynu CAIIP Ha
npumepe Siemens NX.
Tema 3. OObekTHO- | o IIpopaboTka yueOHOIO MaTepuaa ¢
OPHEHTHPOBAHHBIN MCIIOJIb30BAHUEM PECYPCOB yueOHO-
MOAXO0A. [Tpumenenne | MeTogUYECKOro U HHPOPMAIHOHHOTO
MeToJa O00BEKTHO- | obecreyeHns AUCLUIUINHBL,
OPHUCHTHUPOBAHHOI'O e [loaroroska k ciaaue 3auera YCTHBIﬁ
moaXxo/a Mpyu pa3paboTke u 4 ompoc,
MOJIEpHHU3ALUN 3a4eT
MIPOrPaMMHOI'0
obecnieuenus. [loctpoenue
KJIaCCOB, METOJOB M HX
OTHOIIEHUH.
Tema 4. SA3bIk | e TIpopaboTka yueOHOTO MaTepuaia ¢
BHU3YaJIbHOI'O HCIIOJIb30BaHUEM PECypCoOB y4eOHO-
moxeaupoBanuss  UML. | merognyeckoro u nHGOPMAIIHOHHOTO
OO0mume MEXaHHU3MBI | 00ECIeYeHUs TUCIUTUINHBI,
BH3YyaJIbHOTO e JloaroroBka K cjaue 3aueTa YCTHBI
MOJIETTUPOBAHHS.
4 omnpoc,
JmarpaMMbl IpeLeIEHTOB.
3a4eT
Ornucanue
B3aMMOJEICTBUS KJIACCOB,
COCTOSIHUM, KOMIIOHCHTOB,
pa3BepTHIBAHMUS,
JIEATEIIbHOCTH.
Tema S. | e IIpopaboTka yueOHOTO MaTepuaa c
HNucTpymMeHTAIbHBIE UCIIOJIb30BaHUEM PECypCOB y4eOHO-
cpeacTBa pa3padoTKH | METOANYECKOTO M HH()OPMAIIMOHHOTO
CHCTEM. Bunsr U | o0ecrieueHus TUCLHUIIINHEL, YCTHBIN
knaccupukanus ~ CASE- | o Tloaroroeka k cmaue 3auera oIpoc,
cpeactB. OyHKIIMOHAIBHO- MpoOBEpKa
OPUEHTUPOBAHHBIE u 4 BBITIOJIHEHUS
00BEKTHO- 1a00paTOPHBIX
OPUEHTUPOBAHHBIE pabor,
METOAOJOTUHA  OMUCAHUSA 3a4er
MpeaMETHOMN obmacru.
Jnarpammsbl IDEFO.
Jlmarpammel IIOTOKOB
®opma A Crpanuna 11u3 20
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JTAHHBIX
Tema 6. Craguu | e [IpopaboTka yueOHOro Marepuaa ¢
pa3padoTku HCIIOJIb30BaHUEM PECYpCOB y4eOHO-
NMPOrpaMMHOI0 METOIUIECKOTO U HH(POPMAITMOHHOTO YCTHBIN
ob0ecrieuenusi. OCHOBHBIE | 00eCIIEYCHHS IUCLUIIIMHEL, orpoc,
STallbl pa3paboTKH | e [JoaroToBKa K craye 3a4eTa; IpOBEpPKa
IPOTpaMMHOI'0 ¢ Brimonnenue nabopatopHoit paboThI 4 BBIIIOJIHCHHA
obecrieueHus. Buapr 1a00paTOPHBIX
JTOKYMEHTUPOBAHUSI. pabor,
[Ipumepsl pa3paboTku U 3a4yeT
BHEJIPEHUSI MPOTPAMMHOTO
o0ecrnedeHusl.
Tema 7. Paspaborka | e IIpopaboTka yueOHOrO MaTepuaa ¢
unreppeiicob B CAIIP. | ucnosnp3oBaHreM pecypcoB y4eOHO- .
OcobeHHoCTH Pa3pabOTKH | METOAUYECKOrO U HH(POPMALMOHHOIO };CHTH(?(I:H
untepdeiico B CAIIP. | oGecnieueHuss AMCLUILIUHBL npogepl,ca
HNucTpymeHThI I | e :
HPOGII:TYHPOBaHHﬂ ) o glzlrllrof}?:}f;:n(;%t;eaii;i?ﬁ paboThI ° e
o 1a00paTOPHBIX
untepdeiicoB B CAIIP na
npumepe  Siemens  NX. pador,
brioku w BUIBI TaHHBIX B sanet
untepdeiicax Siemens NX.
Tema 8. Hucrpymentnl | o [IpopaboTka yueOHOT0O MaTepuaa c
APl s pa3padoTKM | KCHOTBE30BaHHEM PECYPCOB yIEOHO-
NMPOrpaMMHOI0 METOJIUYECKOTO U HH(HOPMAITMOHHOTO
obecneyeHus HA MPUMepe | 00eCreYeHUs TUCIUTLINHEI,
Siemens NX. | o Tloaroroeka k caade 3auera;
NucTpymMeHTh COSMAHWA | e BpironHeHHE TA0OPATOPHOI pabOTHI YCTHBIH
MTPOCTBIX MIPUIIOKEHUH. orpoc,
[Tpumepsr  ¢dyHKIMA A5 IIpoBepKa
CO3JaHus JIBYMEPHBIX 6 BBITIOJTHEHUS
00BEKTOB [Tpumepsr 1a00paTOPHBIX
GyHKIMH U1 cO3JaHUs pabor,
TPEXMEPHBIX  OOBEKTOB. 3auer
BriBox COOOIIEHU.
O6paboTka OIIUOOK.
OcobenHoctu BepCHii
MIPOrPaMMHOTO
o0ecrnedeHus.
®opma 00yueHHS — 3a0UHasl.
®opma
Bua camocTosiTeibHOM padoThI KOHTPOJIA
(npopabomka yuebrnoco mamepuana, Oo6bem (nposepra
Ha3zBaumue pa3iesioB u Tem peutenue 3a0au, pegpepam, 00K1ao, B peuterus
KOHMPObHASL paboma, N0020MO8KA K yacax 3a0ad,
coaye 3auema, IK3amena u op.) pegepama u
op.)
Tema 1.  OcHoBHBIC | ® [IpopaboTka yueOHOr0o MaTepuaa C 8 YCTHBIN
®opma A Crpanuna 12u3 20
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noJio:keHusi. Opranu3aiysi | UCIOJIb30BAHUEM PECYPCOB yUeOHO- orpoc,

y4eOHOro mporuecca. | METOJIMYecKoro U HHHOPMaMOHHOTO 3auer

Pexomennyemas o0ecrnieueHns JUCLUILINHBL,

auTeparypa. ITpenmer | o TloaroroBka K ciaade 3adyera

Kypca, ero 1eju, 3a/1a4d 1

OCOOCHHOCTH, CBSI3b  C

JIPYTUMU JUCIUTUIMHAMET

Tema 2. Cucremsnl | o [IpopaboTka yueOHOro MaTepuaia ¢

ABTOMATHU3HPOBAHHOIO HCIIOJIb30BaHUEM PECYpCOB y4eOHO-

NpoeKTHPOBaHus. Buusl | Meroauueckoro u mHGOPMAIUHOHHOTO

CAIIP. OcHoBHbIE | 0becreueHus AUCLUILINHBL

ITOHATHA Hu METOJBI | e [JoaroTroBKa K cliade 3aucTa YCTHBII

MIPOCKTUPOBAHUS CIIOKHBIX

00BEKTOB. 8 onpoc,

[IpoexTupoBanue CHH3Y- sauet

BBEpX U  CHH3Y-BBEpX.

Crpykrypa CAIIP.

Monaynu CAIIP Ha

npumepe Siemens NX.

Tema 3 O0ObexTHO- | o [IpopaboTka y4eOHOro MaTepuaa ¢

OPUEHTHPOBAHHBI HCIIOJIb30BaHUEM PECypCcoB y4eOHO-

MOJXO0/. [Ipumenenne | MeTouYecKoro U HHPOPMAITMOHHOTO

Meroza O00BEKTHO- | obecreyeHns AUCLUIUINHBL

OPHUCHTHPOBAHHOT'O e Jlo JITOTOBKA K cJIaye 3a4yera YCTHBIP'I

MoAXo/a Mpyu pa3paboTke u 8 orpoc,

MOJIEpHU3ALIUU 3auer

MPOTPAMMHOTO

obecnieuenus. [loctpoenue

KJIaCCOB, METOJIOB M HX

OTHOIIEHUH.

Tema 4 S3bIk | o [IpopaboTka yueOHOro MaTepuana c

BHU3YAJIbHOIO HCIIOJIb30BAaHUEM PECYPCOB yUeOHO-

moaesuposanuss  UML. | merognyeckoro n mHQOpMaMOHHOTO

Oo6uue MEXaHHU3MbI | 0OECIIEYeHUS TUCIUTUINHEI,

BU3YyaJIbHOT'O e [loaroroBka K ciaue 3adera yYCTHBIH

MOJEIUPOBAHUS. 8

JlmarpaMMbl TIPEIIEICHTOB. ornpoc,
3auer

Onucanue

B3aMMOJEHCTBUSA KJIacCOB,

COCTOSIHMM, KOMIIOHEHTOB,

pa3BepTHIBAHMUS,

JESTEbHOCTH.

Tema 5| e IIpopabotka yueOHOTO MaTepHaia c CTHBI

HNucTpymMeHTAIbHBIE HCITOJIh30BaHUEM PECYPCOB yUeOHO- }:)n oc

cpeacTBa pa3paboTKH | METOIMYECKOTO U HH(YOPMAITHOHHOTO I O]I;e 1,<a

CHCTEM. Bunst U | oOecrieueHHs JUCLHIIIMHEL, POBEp

knaccupuxanuss ~ CASE- | e Tlomrororka k caaue 3adera 8 BOITOMHCHIA

1a00paTOPHBIX

cpeactB. OyHKIMOHAIBHO- paGot

OPUEHTUPOBAHHBIE u '
3auer

00BEKTHO-

®opma A Crpanuna 13u3 20



MHHHCTSpCTBOuHayKH U BBICIIEr0O ?GpasoBaHm{ PO Dopma
VIbsIHOBCKUI TOCyAapCTBEHHBIM YHUBECPCUTET
®-Paboyast mporpamma JUCHUILTHHBI

OPUEHTUPOBAHHBIE
METOAOJOTUHA  ONUCAHUS
MPeIMETHOM obnactu.
JnarpaMmmbl IDEFO.
JuarpamMmsl IIOTOKOB
JAHHBIX
Tema 6 Cranguu | e [IpopaboTka y4eOHOTo MaTepuaa ¢
pa3padoTku UCTIOJIB30BAaHUEM PECYPCOB YUeOHO-
NMPOrpaMMHOI0 METOJIMYECKOr0 U MH(OPMALIMOHHOTO YCTHBIN
o0ecnieyenusi. OCHOBHBIE | 00€CIICUCHUS IUCLUILINHEIL, ormpoc,
OTallbl p3,3pa6OTKI/I ° HOII]“OTOBKa K cJjaye 3a4eTa, IMPOBCPKa
HporpaMmmMHOro e Brimonnenue imadboparopHoit paboTh 8 BBIIIOTTHCHHA
o0ecTIeYeHHUS. Bune 1a00paTOPHBIX
JOKYMEHTUPOBAHMUS. pabor,
[Tpumepsr pa3paboTku U 3ayeT
BHEJIPEHUSI MIPOrPaMMHOIO
o0ecTeYeHHsI.
Tema 7  PaspaGorka | e [IpopabGoTka yueOHOTro MaTepuaa c
unreppeiicob B CAIIP. | ucnosp3oBaHreM pecypcoB y4eOHO- .
OcobeHHOCTH Pa3pabOTKH | METOJMYECKOrO M MH(OPMAIIMOHHOIO }::H;)(I:H
unrepdeiicos B CAIIP. | oGecneueHns AUCHUILUINHBI; npogeplla
HucrpymenTsl and | e JloaroroBka K ciade 3a4eTa, 8 S ——
TIPOCKTHPOBAHHA e BrinonHeHHe 1a00paTopHO paboThI aGOPaTOPHBIX
untepoeiico B CAIIP Ha
npumepe  Siemens  NX. pacor,
brioku ¥ BUIBl JaHHBIX B 3anet
unrepdericax Siemens NX.
Tema 8 MHucrpymentsnl | o [IpopaboTka yueOHOrO MaTepuaa ¢
APl nas  pa3spaboTKM | KCIOIB30BaHHEM PECYPCOB y4eOHO-
NPOrPaMMHOI0 METOAMYECKOT0 M HHGOPMAIIHOHHOTO
obecreyeHus HA IpUMepe | 0OecreYeHUs TUCIUTUTHHEI,
Siemens NX. | o TloaroroBka k caade 3avera;
HcTpymeHTEl CO3AAHI | e  BpinonHeHHe 1a00PaTOPHON PabOTHI YCTHBIH
MPOCTHIX MPUIIOKEHUH. orpoc,
[Ipumepsl  GyHKUIUN 1715 MIpOBEPKA
co3JaHus JIBYMEPHBIX 8 BBITIOJIHEHUS
00BEKTOB [Tpumepsr 1a00paTOPHBIX
GyHKIUN U1 cO3aHUs paoor,
TPEXMEPHBIX  OOBEKTOB. 3a4er
BriBog COOOIIeHUH.
O6paboTka OIIHOOK.
Ocobennoctu Bepcuit
MIPOTPAMMHOTO
o0ecreyeHusl.
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11. YYEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUTIVIMHbI

Cnucok peKoMeH/IyeMoii JIUTepaTyphbl:

OcHoBHasi IuTEpaTypa

1. Kamenes, C. B. OCHOBBI MOAETHPOBAHUS MAIMHOCTPOUTEIBHBIX H3/CIHIA B aBTOMAaTU3UPOBAHHOM
cucreme «Siemens NX 10» : yuye6noe mocodme / C. B. KameneB. — Openbypr : OpenOyprekuit
rocyaapctBenHblii yausepceutet, ObC ACB, 2015. — 166 ¢. — ISBN 978-5-7410-1351-9. — Texker :
JNIEKTPOHHBIH // DnexTpoHHO-OuOmmoreunas cucrema IPR BOOKS : [caiit] — URL:
http://www.iprbookshop.ru/54133.html

2. 3y6koBa, T. M. Texnonorus pazpaboTku nmporpamMMmHoOro obecnedenus: yyedbnoe nocobue / T.
M. 3y6koBa. — Openbypr: OpenOyprekuii rocyrapctBenHbiit yausepeuter, 9bC ACB, 2017. — 469
c. — ISBN 978-5-7410-1785-2. — TekcT: 35eKTpOHHbIH // DnekTpoHHO-0ubaroTeunas cucrema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/78846.html

3. Meiiep b., OcHOBbI 00BEKTHO-OPHEHTHPOBAHHOTO MpoekTupoBanus / Meiiep b. - M.:
Hammonanesiii OTkpeiteii Yausepcuter "MHTYUT", 2016. - Texct: anextponnsii // DbC
"Koncynbrant crygentay: [cait]. - URL: https://www.studentlibrary.ru/book/intuit _189.html

JlomotHUTE/ILHAS JIUTEPATYypPa

1. 3abepxwunckuii, b. D. [IporpammupoBanue. Beenenue B pa3paborky Ha C#: yuebHOE mocobue / b.
0. 3abepkunckuii, A. I'. 3omun. — Camapa: Camapckuii rocy 1apCcTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
9BC ACB, 2017.— 120 ¢c. — ISBN 2227-8397. — Tekcrt: 31eKTpOHHBIH // DIeKTpOHHO-OMOIHOTEUHAs
cuctema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/90876.html

2. JleonenkoB, A. B. O0BeKTHO-OPUEHTUPOBAHHBIN aHAIA3 U IIPOCKTUPOBAHUE C HCIIOIL30BAHUEM
UML u IBM Rational Rose : yue6Hoe mocobue / A. B. Jleonenkos. — 3-e u3a. — Mocksa: MiHTepHeT-
Vuusepcurer Madopmarmonnsix Texnonoruit (MHTYUT), Aii Ilu Ap Menna, 2020. — 317 ¢. — ISBN
078-5-4497-0667-6. — TekcT: saeKTpoHHBIH // DiekTpoHHO-Onbnunoreunas cucrema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/97554.html

3. JlaBpumesa, E. M. Tlporpammuas umxkeHepus. Ilapagurmel, texnonorun u CASE-cpencrsa:
yueOHuK juist By30B / E. M. JlaBpuinepa. — 2-e u3z., ucnp. — Mocksa: WUsnarensctso HOpaiit, 2020.
— 280 c¢. — (Beicmee oOpaszoBanue). — [SBN 978-5-534-01056-5. — Texkcr : anextponHsiit // 9bC
[Opaiir [caiit]. — URL: https://urait.ru/bcode/452156

4. Escees A. H. Unmxenepuas rpapuka u reomerpudeckoe mojenuposanue B NX 8.0: yue6.-meTo.
ykaszanus / A. H. EBcees, M. A. 3aitkun, M. C. Ueprukos; Yal'V, ®DMulT. - Yapsanosck: Val'V, 2014,
- 166 c. - bubaumorp.: ¢. 165. URL: http://lib.ulsu.ru/MegaPro/Download/MObject/488

5. Vusaun Anexcanap HukomaeBud. MogenupoBanue ¥ HWHKEHEPHBIA aHAlUM3 € I[OMOIIBIO
nporpaMmmHOro Komiiekca NX [DieKTpoHHBIH pecypc] : 51eKTpoH. yueb. Kype AJIs CTYAEHTOB IO
HanpasJl. "HaseMHbIe TPaHCIIOPTHO-TEXHOJIOTHY. cpezcTBa” / YHsanun Anexcanap Hukonaesu4, A. J1.
Escrurnees. - Yipsuosek: Yal'V, 2018. URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/285

Y4yebHO - MeTOAMYECKAS JIUTEPATypa

1. bmomenmTelin Anekceit Anekcanaposud. Pa3zpaboTka mporpaMMHBIX IpHUIokeHui B Siemens NX
7.5: yuebHO-MeToMueckue ykazanus / A. A. bmomenmreiin; Yal'V, DMUUAT. - Vibsnosck: Yal'V,
2019. - 3arn. ¢ skpana; Heony6aMKkoBaHHBIH pecypce. - DIeKTpoH. TekcToBble JaH. (1 daiin: 1,76 MO). -
Texer: anexrponnbiif. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/5728

2. MeToanYecKne YKa3aHus sl CaMOCTOSATEIbHOM paboThl CTYICHTOB 110 JucLuILIuEe «Pazpaborka
IPOrpaMMHBIX MPUIOKEHUH B CHCTEMaxX aBTOMATH3HMPOBAHHOIO MPOCKTHPOBAHUS» UL CTYJCHTOB
OakanaBpoB 1o HarpasieHusM 15.03.04 ABTomMaTH3alMs TEXHOJIOTHYECCKUX MTPOLIECCOB ¥ MPOU3BOJCTB
u 24.03.04 Asmactpoenue Bcex (opm oOyuenus / A. A. bmomenmrein; Yal'V, OMHUuAT. -
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Vaesarosck: Yal'V, 2019. - 3ari. ¢ skpana; Heomy6iukoBaHHBIH pecype. - DIEKTPOH. TEKCTOBBIE JIaH.
(1 daitsn: 252 K6). - Texer: anexrponnsiit. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/5726
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IpodeccnonanbHbie 6a3b1 AAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBbI

1. Dj1eKTpOHHO-0HO/IHOTEYHbIE CHCTEMbI:

1.1. IPRbooks : 21meKTpoHHO-6U6IMOTEeUHas cucTeMa : cailT / rpynma komnanui Al ITu Ap
Menua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum nocrymna: ajist 3aperucTpup.
[0JIb30BaTeNeH. - TeKCT : AIeKTPOHHBIN.

1.2. IOPAWT : snexTponH0-6u6mMOTEYHas cucteMa : cailT / OO0 DIIEKTPOHHOE H3/1aTeNbCTBO
FOPAMT. — Mocksa, [2020]. - URL: https:/www.biblio-online.ru. — Pexum ocTyna: Uist 3aperucTpup.
noJb3oBareiei. - TekeT : 27eKTPOHHBIN.

1.3. KOHCyJBTaHT CTyJeHTa : OJEKTPOHHO-OMOmHoTeuHas cuctema : cadr / OOO
Tonurexpecype. — Mocksa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-
128.html. — Pexxum mocTymna: ajis 3aperucTpup. moIb30BaTenel. — TEeKCT : 2JIeKTPOHHBIH.

1.4. Jlaub : 2neKTpoHHO-OubIMoTeyHas cucrema : caift / OO0 OBC Jlank. — Cankr-IletepOypr,
[2020]. — URL: https:/e.lanbook.com. — Pesxim JocTyma: uist 3aperucTpup. nonb3osarenei. — Teker :
3JIEKTPOHHBIN.

1.5. Znanium.com : 2JeKTpOHHO-OuGMOTeYHas cucTeMa : caiit / OO0 3nanuym. - Mockaa,
[2020]. - URL: http://znanium.com. — Pexum J0CTyna : JUisl 3aperuCTpup. nonb3osareneii. - Texcr :

AJIEKTPOHHBIH.
1.6. Clinical Collection : KO/IeKIHS JUISI MEAUIIMHCKUX YHUBEPCUTETOB, KIIMHUK, METUIIUHCKUX
O6ubIMOTEK ! EBSCOhost : [mopraun]. - URIL:;

http://web.a.ebscohost.com/ehost/search/advanced ?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum joctyma : st aBTOpu3. nomb3osareniedl. — Teker :
AJIEKTPOHHBIH.

2. Koncyabrantllmoc [DaexTpoHHBIH pecypc]: cnpaBo4Has NpaBoBas CHCTEMA. /000
«Koncynprant ITmocy - DnektpoH. aau. - Mocksa : KoncysisrantlLmoc, [2020].

3. Ba3bl JaHHBIX NEPHOTHYECKHX H3JaHMI:

3.1. Basa JaHHBIX MEPHOIMYECKUX M3aHMii : dekTponHble Ky pHais / OO0 VBUC. - Mocksa,
[2020]. — URL: https:/dlib.eastview.com/browse/udb/12. — Pexum Jjocryna : Jjis aBTOpH3.
noJib3oBateeid. — TeKCT : 2JIeKTPOHHBIH.

3.2. eLIBRARY.RU: HayuHas anekrponHas 6ubinoreka : caiit / OO0 Hay4nas JnekTpoHHast
bubmmoreka. — Mocksa, [2020]. — URL: http:/elibrary.ru. — Pexum poctyma : Uil aBTOPHS.
nosnb3oBareseil. — TeKCT : AIeKTPOHHBIH

3.3. «Grebennikony : snextponnas 6ubmmorexa / U] I'pebennnkos. — Mocksa, [2020]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexum jpocTyma : [y aBTOpH3. IOJb30BaTeNeH. —
Tekcr : 2IeKTPOHHBIMH.

4. HaumoHa/bHasi 3JeKTPOHHAs OmOaMoTeKa @ HIEKTpOHHas OuOmmorexka : (enepanbHas
rocyapcTBeHHas WHPOPMAIMOHHAS CHCTEMA : CAlT / MUHHUCTEPCTBO KyJIbTYPbI P® ; PI'b. — Mockaa,
[2020]. — URL: https://136.pd. — Pexxum gocTyna : [ist I0Nb30BaTe el HayYHOH oubmmoreku. — Texer

: DJIEKTPOHHBIH.

5. SMART Imagebase /l EBSCOhost : [moprain]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum gocrtyma @ sl aBTOpPH3.

noJsib3oBaresiei. — 300paxenue : 3JIeKTPOHHBIC.

6. ®egepaabubie HHPOPMAIHOHHO-00pa30BaTEIbLHbIE OPTAJIbI:

6.1. EMHOE OKHO JOCTYIIA K 06pa3oBaTeIbHBIM pecypeam : (eaepanbHblil mopTai / ydpeuTes
®I'AOVY JIT0 IIPT'OIT u UT. — URL: http://window.edu.ru/. — TeKeT : 31€KTPOHHBII.

6.2. Poccuiickoe o6pasoanue : penepanbubiii mopran / yupenurens PIAOY IO LPIOIT u
UT. — URL: http://www.edu.ru. — TekcT : 271€KTPOHHBIH.

7. O6pasoBartebHbIe pecypebl Yal'y:

7.1. Duexrpounas 6ubmmorexa Yal'y : moayns ABMC Mera-TIPO / OO0 «Jlata Sxenpecey. —
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URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum goctyra : 1Jisl HoJib30BaTeNleil HayYHOU OMOIMOTEKH. —

TexcT : 27eKTPOHHBIN.
7.2. O6pasosarensubiii mopran Yal'V. — URL: http://edu.ulsu.ru. — Pexum pocryna : st
3aperucTp. NoJp30BareNnen. — TEKCT : JIeKTPOHHBIMH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIMHBI

AyauTopuu JIst IIPOBEICHHS JICKIM, CeMHHAPCKUX 3aHATUH, /IS BBINOJIHEHUS JTa00PaTOPHBIX
paboT W MPAKTHKYMOB, JUISi IPOBEACHMS TEKYIUEr0 KOHTPOJsS M IPOMEXYTOYHOH aTTecTallyy,
KyPCOBOTO IIPOEKTUPOBAHHSL, TPYTIIIOBBIX ¥ MH/MBHU/LY aIbHBIX KOHCYIbTAIU.

AyIUTOPHH YKOMILIEKTOBAHBI CIICIIUATH3UPOBAHHON MeOeblo, yueOHO! NOCKOH. AyIUTOPUH
JUISL TIPOBEIEHHSI JIEKIHMi 00OpYyIOBaHBl MYJIBTUMEIMHHBIM O0OPYIOBAaHUEM JIJIsl IIPEIOCTABIICHHS
uHpopManuu OOJIBIION ayJIUTOPHH. IToMernenuss JUisl CaMOCTOSITENIbHONH paboThl OCHALIEHBI
KOMITBIOTEPHOM TEXHHUKOH C BO3MOXKHOCTBIO NMOJKIIOYEHHs K ceTh «MHTepHeT» M obecreueHneM
JIOCTyIIa K OSJIEKTPOHHOM HH(OpPMaMOHHO-00pa30BaTeIbHOH Cpelie, 3JIEKTPOHHO-OMOIMOTEUHON
cucreMe. IlepeueHbp 00OpyOBaHUS, HCIOIB3YEMOr0 B Y4YeOHOM IIPOILIECCE, YKa3bIBAaeTCs B
COOTBETCTBUM CO CBEJICHUSIMH O MAaTepUaAbHO-TEXHHMYECKOM OOECIEYEHHH M OCHAIIEHHOCTH
006pa30BaTENLHOIO MPOLECcCa, pa3MeIleHHBIMU Ha oduimaibHoM caiite Yil'V B pasnene « Ceenenust 00
00pa3zoBaTeIbHON OpraHU3aluny.

JlaGoparopHbie pabOThl MPOBOIITCS B y4eOHO-HAYUHO- MPOM3BOJCTBEHHOM Jj1abopatopuu
«Iudpposoe npouszBoacTBoy Kadeapsl «KMMTCy» ¢ ycTaHOBIEHHBIM MPOrPaMMHBIM OOECTICYCHHEM:
Visual Studio 2008 u Siemens NX 7.5.

13. CIEIMAJIBHBIE YCJOBUSA IJIs1 OBYUYAIOINUXCS C OTPAHNYEHHBIMUA
BO3MOKHOCTSIMU 310POBbSA

B ciyuyae HEOOXOAUMOCTH, 00yHYarOIUMCs U3 YHCIIA JIMI[ ¢ OTPaHMYEHHBIME BO3MOXHOCTSIMHU
3710pOBbsl (IO 3asBJICHHIO OOYYaOMIETrocs)) MOTYT IpPEMIaratbCs OJHMU W3 CJICIYIOIMX BapHaHTOB
BOCTIPUATHS UHPOPMAIMH C YIETOM MX WHIUBH/YTbHBIX ICUXO(DU3UIECKHX OCOOCHHOCTEN:

— JUIS JIMI ¢ HapyIICHWsSMH 3PEHHs: B MedyaTHOM (opme yBeaMdeHHbIM IpudToM; B (opme
5IeKTPOHHOTO JIOKyMeHTa; B opme ayauodaiina (nepeBo/ yueOHbIX MaTepHalioB B ayuodopmar); B
meyaTHOW (opMe Ha A3bIKe bBpaiins; WHAMBUIYalbHbIE KOHCYJIbTAllMM C [PHUBICYCHHEM
TI(IIOCY pAOTIEPEBOAYMKA; WHINBUYaIbHbIC 3aaHMsl U KOHCYIbTAllH;

— JUISL JIMIl ¢ HapyLICHUSIMH CllyXa: B meyatHoi dopme; B GopMme 3JIEKTPOHHOrO JHOKyMEHTa;
BUJEOMATEpUaNbl ¢ CyOTHTpamMu;  WHIMBHIyalbHblE  KOHCYJIbTallMd €  IPHBICYCHHEM
CYpAOTIEPEBOAYNKA; HHIUBHY AIbHBIC 3a/IaHUs U KOHCYIbTAllUH;

— JUIS JIMIl C HApyLIEHUSMH OIOPHO-IABUIATE]bHOTO ammapara: B medyaTHoi ¢dopme; B Gopme
5JIEKTPOHHOTO JOKyMeHTa; B popMe ayauodaiina; HHIUBHIYalIbHbIE 3a][aH¥sI U KOHCYJIbTallUH.

B ciydae HEOOXOAMMOCTH HCIOJIB30BAaHUSI B yUeOHOM HPOLECCE YaCTHYHO/UCKIIOUUTETHHO
JMCTaHIMOHHBIX 00Pa30BaTeIbHBIX TexHOJIOrUit, opranu3anus pabots! I[IIC ¢ obyuaromumucs ¢ OB3
¥ WHBAIMAAMM IIPELyCMATPUBACTCS B 3JIEKTPOHHOH HH(MOpPMaIMOHHO-00pa3oBaTeIbHON cpese ¢
YYETOM WX WH/IMBH/IYaJbHBIX ICUXO(QH3MIECKUX OCOOCHHOCTEN

/,— e - %
Pa3paboTuuk ‘é% cTapuuii npenogaBatesib  A.A. biromenmreiin
(noonucs) (Oonixncrocns) (DHO)
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