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1. HEJIA U 3AJAYU U3YUYEHUSA JUCHUTIJINHbI
Lesb u3y4yeHus1 AUCUMILIUHBI:

[TonydyeHne TEOPETHUECKUX 3HAHUM W TPAKTUUYECKUX YMEHUH B o0jactu pazpaboTKu
IIPOrpaMMHOI0 00€CIeueHus ISl CUCTEM MOJITOTOBKH YIPABIIAIOLIMX IPOrpaMM s cTaHKoB ¢ UITY
3agaum u3yyeHus JMCUUILIMHBI:

SABnsasack GakyIbTaTUBHOM, JaHHAS TUCLMIIIMHA CTABUT CIIEAYIOIINE 3aa4U U LIENH.

1. HayuuTh cTyzneHTOB OOLIMM MeToJaM pa3pabOTKH NPOrpaMMHOTIO OOECIEeYeHUs Ui CUCTEM
aBTOMAaTU3MPOBAHHOTO MPOCKTUPOBAHUS C LIEIbIO YIIIYOJEHHOIO M3y4EeHHs CIOCOOOB IMPUKIIAJHOTO
MIPUMEHEHHS S3BIKOB MPOrPAMMHPOBAHUS.

2. HayuuTh cTyIeHTOB IOHMMATh OOIIKME MTPUHIUIIBI pabOThI C MporpaMMHBIMU HHTEp(deiicamu (API)
u 0a30BBIE OCHOBBI Pa0OThl MHCTPYMEHTOB MOJTrOTOBKH YIPABISIOMIMX IMPOrpamMM JJIsi CTAaHKOB C
qIry.

3. HayunTp CTYZEHTOB CHCTEMHOMY IOAXOIY K MPOCKTHPOBAHUIO U Pa3pabOTKE MOIYJEH CHUCTEM
MOJrOTOBKM YIPABISAIOIIMX Iporpamm ais craHkoB ¢ YIIY ¢ nensro onTuMuzanuu paboumx
MIPOIIECCOB, BHITIOHAEMBIX HHKEHEPOM-TEXHOJIOTOM.

4. IlpuBUTH HaBBIK CAMOCTOATENIBHOM PabOThl B yacTH pa3pabOTKU M NOJAEPIKKH KU3HEHHOTO IMKJIA
MIPOrPaMMHOTO 00eCIeueHUs MPH TEXHOJIOTUIECKOM MOATOTOBKE IMMPOU3BOICTBA.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Hucuunnuna «Pa3paboTka OpOrpaMMHBIX TMPHJIOKEHUH B CHCTEMax Ui TMOATOTOBKHU
yhopasisitomux nporpamMm Juist craikoB ¢ YIIY» (®TH.02) npennazHayeHa JUisl CTYAEHTOB,
oOyuaroiuxcs o HamnpasieHuto noaroroBku 24.03.04 «Asuactpoenuey, npoduns «MoaenupoBanue
Y MCCIIEJIOBAHUE OTIEpaliii B OPraHW3allMOHHO-TEXHUIECKUX cUCTeMaxy. JMCIuIuIMHa n3ydaercs B 7
cemecTpe.

Jis ycrenHoro u3y4eHus: AUCHUILTMHBI He0OXOAUMBI 3HAHHSI U YMEHUS, IPHOOPETEHHBIC B
pe3yabTare 00ydeHus MO OAHON M3 MaTeMaTHYeCKU-OPHMEHTHPOBAHHBIX MporpamMMm OakanaBpHara, a
TaKKe€  JUCHUIUIMH, rAe wu3ydarorca ocHOBbl CAIIP  u  00BeKTHO-OPHUEHTHPOBAHHOI'O
IPOrpaMMHUPOBAHUS

OCHOBHBIC TIOJIOKEHHS TUCHHUIUTMHBI HCIONB3YIOTCS B JAIbHEHIIEM TpPU W3YyYEHHH TaKhX
aucuuIuInH Kak: «KopropaTtuBHbele MH(GOpPMalMOHHBIE cUCTeMbl», «MH}OpMaIMOHHBIE TEXHOJIOIHU
VIIpaBJICHUS», a TaKXkKe IS MPOXOXKICHHS BCEX BUIOB NPAKTUK M TOCYNApPCTBEHHOHW HTOTOBOU
aTTeCTallUU.

3. INEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCHUIIVIMHE (MOAYJ10), COOTHECEHHBIX C IINTAHUPYEMBIMU
PE3YJIbTATAMUN OCBOEHUAA OIIOII
[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIpaBiieH Ha (OPMUPOBAHUE CIEAYIOINX KOMIIETEHIUI:

IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS 110
AUCHUILINHE (MOYJII0), COOTHECEHHBIX C HHANKATOPAMH
JMOCTHKEHUSI KOMIIeTeHIU I

Kox u HaumeHoBaHue
peaiu3yeMoil KOMIEeTCHIMHU

MIPOECKTUPOBAHMUIO,
KOHCTPYUPOBAHHUIO U
IPOU3BOJICTBY OOBEKTOB

OIIK-2 3HaTh: cTaguM pa3paboTKU MPOrpaMMHOTO oOecreueHus s
Crnoco0eH UCnoab30BaTh CAM-cucrem; crnoco0bl paspabotku wuHTepdericoB mist CAM-
COBPEMEHHBIE CHCTEM; OCHOBbI pPa0OThl C JBYMEPHBIMH U TPEXMEPHBIMU
nH(pOpMaLIMOHHbIE o0bektamu CAM-cucteM C HCHOJB30BAHHEM MPOTPAMMHBIX
TEXHOJIOTUH Ui pelieHuss | uarepgdeiicoB;  ocHoBel  pabotet ¢ CAM-mpoekramu ¢
TUTIOBBIX 337124 110 WCTIOJIh30BaHUEM MIPOrPaMMHBIX UHTEPQEICOoB; OCHOBBI

unrerpaiun CAM-cucrem u CAIIP TIIL.
YMmerb: pa3pabaTbiBaTh U BHEAPATh MPOrpaMMHOE OOecreueHue
it CAM-cucteM B COOTBETCTBUM € HOPMAaTHBHOM
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IlepeyeHb MIaHMpPyeMbIX Pe3yJIbTATOB 00yUYEeHUS 110
AUCHHUILINHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMM
JMOCTHKeHUSI KOMIIeTeHI U
npodecCHOHATBLHOM JTOKyMeHTaIuei; paspabareiBath unHTepdeiicel mist CAM-cucrem;
JESTEIbHOCTH MPUMEHSTh porpammusie uHTepdeiicel CAM-cucteM; IpUMEHATh
nporpaMMHbie  mHTEpdeicsl s padotet ¢ CAM-mpoekTamu;
MPUMEHATHh TporpaMMHbie uHTepdeicsl mis uHTerpanuun CAM-
cuctem ¢ CATIP TII
Baapgers: UHCTPYMEHTaMH  pa3pabOTKu U BHEIPEHUS
nporpaMmHoro otecneuenus s CAM-cucteM; MHCTPYMEHTaMH
noctpoenust wuHTEepdeiicoB mus CAM-cucteM; HWHCTPYMEHTaMH
pa3paboTKu NBYMEPHBIX M TpexMepHbIX 00bekToB CAM-cucrem C
WCIOJIb30BAaHUEM TPOTPAaMMHBIX HHTEp(]eicoB; HHCTPYMEHTaMU
pa3paboTku mporpaMMHOro odecrieueHus: Ha 6aze CAM-IIpoeKTOB;
WHCTPYMEHTaMH pa3paboTKU MPOrpaMMHOr0O OOecTeueHHs s
narerpaun CAM-cucrem ¢ CATIP TTI
IIK-4 3HATB: OCHOBHBIE MOAYIH U CTPYKTYPY CHCTEM IOJATOTOBKHU
Crioco0eH pa3pabaTeiBaTh | YIPABJISIOMIKAX Tporpamm st ctankoB ¢ UITY; meToabl pa3paboTku
TEXHOJIOTHIO ¥ POTPaMMbl | YIPABISAIOMIUX TMPOTPaMM; OCHOBBI YIPAaBJICHHUS M XPaHEHUS
M3TOTOBJICHUS JIeTaJIel HA | JJAaHHBIX HA y4acTKaxX pa3paOOTKH YIPaBIAIOININX IPOTpaMM
crankax ¢ UITY YMeThb: IPUMEHATh METO/IbI pa3pabOTKH YIPABIAIOIINX IPOTPamMMm;
MPUMEHITh ~ METOABl  OpPraHHW3allk  Tporecca  pa3paboTKu
YIPaBISIOUMX MPOrpaMM C HCMIOJIb30BAaHHUEM MPOTPAMMHOIO
oOecnieueHus
Bnagers: wmeromamu  pa3palbOTKH  YIPABISIOUIMX —POTpamM;
WHCTPYMEHTaMHU KOHTPOJISI BEPCUH YIPABISIONINX TPOTpaMM

Kon n nHaumeHnoBanue
peaiuzyeMoii KOoMIeTeHIHH

4. OBIAS TPYIOEMKOCTD JUCIHUIIJINHBI
4.1. O0ObeM AUCHHUIJIMHBI B 3a4eTHBIX ¢IMHUNAX (Bcero) 2
4.2. O6beM THCHUILIHHBI 10 BUAaM yueOHO# padoTsl (B yacax):

KosaunyectBo yacoB (opma oOGyueHnus - ouHasi)
Bua y4eOHoii padoThI Bcero o B 1.4. mo cemecTpam
MJIaHy 6 7 8

1 2 3 4 5
KonraktHas pabota
00yJaronuxcs ¢ 36 i 36 i
IIpenojaBaTesieM B
cooTBeTCTBUM C YII
AyIUTOpHBIE 3aHSATHUS: - - - -
® JIEKIIUHU - - - -
® CEeMHUHaphl U 18 i 18 i
PAKTUYECKHUE 3aHSTUS
e jabopaTopHbIe PabOTHI, 18 i 18 i
PaKTUKYMBI
CamocrosTenbHas pabora 36 - 36 -
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KoJuunyecTBo yacoB (popma 00yueHus - ouHasi)

Buj yueoHoii pa6oThl Bcero no B 1.4. mo cemecTpam
IUIAHY 6 7 8
1 2 3 4 5
®dopma TEeKyIIero KOHTPOIs YCTHBIN OIIPOC, YCTHBIH 0OIIpoc,
3HaHUHU U KOHTPOJIA IIPOBEpKA npoBepka
CaMOCTOSTEIILHON pa6OTBI: BBITTOJTHCHHUS BBITTOJTHCHHUS
TECTHPOBAHHE, KOHTP. JIa60paT0vaLIX J'Ia60paTOpUHLIX
paboTa, KOJJIOKBUYM, SaHsITHH, B} SaHsiTHH, }
poBepKa poBepKa
pedepar u ap. (He meHee 2
BBITTOJTHCHHUS BBITTOJTHCHHUS
BH'HOB) KOHTPOJIbHBIX KOHTPOJIbHBIX
PUMEPOB PUMEPOB
Kypcogas pabora - - - -
Buasl npomexxyTouHOM
AAbL TP yr (3auer) - (3auer) -
aTTecTaluu (3K3aMeH, 3a4eT)
Bcero yacos no
72 - 72 -
AUCUHMILINHE

4.3. Coaepxxanue TUCUMIIMHBI (MoayJis1). Pacnipenesienue yacoB mo reMaM M BUIaM y4eOHOIi

padoThI:

®opma o0yueHus — ounas

Buabl y4eOHbIX 3aHATHH dopma
AyIUTOpPHBIE 3aHATHS 3 Camo- | Texymer
aHsA- CTOA- 0
Ha3Banue u pa3/iesioB U Hpaxrn THA B | Tedb- | gOHTPOJ
Tem Bcero JecKHe JlaGopar HHTe- Has a
Jlekuu | 3ansTn opHas PaKTH- | PaboT | .0
" s, BHOI1 a
CeMHHA padora dopme
p
1 3 4 5 6 7
Tema 1. OcHoBHbBIE
MOJI0KEHHUSI.
Opranuzanusg y4eOHOTO
mporiecca.
Pexomennyemas 2 4 YCTHBIN
auTeparypa. [Ipenmer onpoc
Kypca, ero Iejiu, 3aaadd
U OCOOCHHOCTH, CBSI3b C
JIPYTHUMH TUCIUTUIMHAMUA

®opma A

Crpanuna 4us 28




MHUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanusi PO
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

®-Paboyast mporpamma JUCHHUIIIHHBI

Buabl yueOHbIX 3aHATHH ®opma
AyauTOpHBbIE 3aHATHS 3 Camo- | Texymer
aHs- cTOsI- 0
HaspaHue 1 pas/ie/ioB U Hpaxtu THS B | Telb- | KOHTPO.I
Tem Bcero HeCKHe | jyaGonay | MHTE Hast a
Jlekuu | 3ausTn opnas paKTH- pabor | ..o i
U A, BHOIi a
ceMHMHA padora dopme
p
1 2 3 4 5 6 7
Tema 2. Cucremsl
NOATOTOBKH
YHPaBJISIFOLIUX
NPOrpamMMm /Il CTAHKOB
¢ 4YI1yY. Bumsi CAM-
CUCTEM. OcHoBHbIE
MNOHATUS M METObI 6 2 4 YCTHBIN
pa3paboTku onpoc
YIPaBISIOLINX
nporpamm.  CTpykTypa
CAM-cucrem. Mogynu
CAM-cucrem Ha
npumepe Siemens NX.
Tema 3. Opranusanus
npouecca pa3padboTku
YHPaBJISIFOIIUX
NporpamMm c
HCIO0JIb30BAHMEM
MPOrpaMMHOI0
ol0ecreyeHus.
VYrpasieHne U XpaHEHHE
JaHHBIX HA  y4acTKax
pa3paboTku VI 6 2 4 YCTHBIN
Cucremsl KOHTPOJIS OIpoc
BEpCUN  YIPABIAIOIINX
IIPOrPaMM. PDM-
CUCTEMBl UM HMX MOJIYJIH.
Wurerpamus CAM-
CUCTEM B eNHOe
UH(POPMALIMOHHO
MIPOCTPAHCTBO
MIPEATPUSITHS.
dopma A Crpanuna 5u3 28
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Buabl yueOHbIX 3aHATHH ®opma
AyauTOpHBbIE 3aHATHS 3 Camo- | Tekymer
ans- cTos- 0
Ha3BaHue u pa3iesioB u HpaxrTa THi B TeIb™ | KOHTPOJ
Tem Bcero deckme | o= opar HHTE- Hast a
Jlekuu | 3ausTn opnas paKTH- pabor | ..o i
" o, BHOM a
ceMHMHA padora dopme
p
1 2 3 4 5 6 7
Tema 4. Pa3zpaborka
NM0JIb30BaTEJIbCKHX
uHTepQeiicoB IS
CAM-cucrem.
Pa3zpaboTka MPOCTHIX
npwioxenut st CAM-
CHCTEM. Cpena
MPOEKTUPOBAHUS
untepdeiicoB ans CAM- 6 2 4 YCTHBIN
CUCTEM Ha  IpUMeEpe O1poc
Siemens NX. Cnoco0sl
MO AKITIOYCHHS
MMOJIL30BaTEILCKUX
uHTEpdEiicoB K
MIPOEKTaM IO pa3paboTKe
MIPOTPAMMHOI0
obecrieucHus.
Tema 5. Pabora ¢
JABYMEPHBLIMU
reoMeTpHYeCKUMU
00beKTaMMU.
MaremaTtuueckue
OCHOBBI TO paboTe ¢
JBYMEPHBIMU 6 , . yCTHBI
r€OMETPUYECKUMHU ompoc
oObekTamu. Paborta ¢
GyHKIUAMU CO3JaHus
KPUBBIX c
HCIIOJIb30BaHUEM
MPOTrpaMMHBIX
uHTEpdEiicoB.
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PEaaKTUPOBAHUSA
OIepanyvii ¥ TPACKTOPUU
Ha npumepe Siemens NX.

Buabl yueOHbIX 3aHATHH ®opma
AyIUTOPHBIE 3aHATHS 3 Camo- | Texymier
aHs- crosi- 0
HaspaHue 1 pas/ie/ioB U Hpaxtu THS B | Telb- | KOHTPO.I
Tem Bcero HeCKHe | jyaGonay | MHTE Hast a
Jlekuu | 3ausTn opnas paKTH- pabor | ..o i
U A, BHOIi a
ceMHMHA padora dopme
p
1 2 3 4 5 6 7
Tema 6. Pabora ¢
TPeXMepHBLIMU
reoMeTpuyecKuMH
o0beKkTamMM.
Marematuueckue YCTHBIN
OCHOBbI 1O pabore ¢ orpoc,
TpeXMEpPHBIMU BBITIOJTHE
r€OMETPUYECKHMH 10 2 4* 4 HUE
obbekTamu. PabGora ¢ nabopar
byHKIUSIMHU CO3JaHuUs OpHOM
MOBEPXHOCTEN c paboTsI
UCTIOJIb30BaHUEM
MPOrPaMMHBIX
uHTEpEerCcoB.
Tema 7. Pa3zpaborka
NMPOrpaMMHOI0
odecnneuenust ass CAM-
CHCTEM. OcHOBHBIE
byakuun mo pabore ¢ yCTEBI
JIpeBOM  Ha  MpuMepe ompoc,
Siemens NX. ®ynknun BEIIONBE
CO3J1aHUs "l 16 2 6* 5 e
penaKkTHPOBaHUS nabopar
MHCTPYMEHTA Ha OpHOH
npumepe Siemens NX. paBoTEI
OYHKIUK  CO3/IaHUs U

®opma A
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Buabl yueOHbIX 3aHATHH ®opma
AyIMTOpHBIE 3aHATHS 3 Camo- | Texymier
aHs- cTOsI- 0
HaspaHue 1 pas/ie/ioB U Hpaxtu THS B | Telb- | KOHTPO.I
Tem Bcero HeCKHe | jyaGonay | MHTE Has a
Jlekum | 3ansiTH opnas PaKTH- | paboT | L. .0
u A, BHOIi a
ceMHMHA padora dopme
p
1 2 3 4 5 6 7
Tema 8 HuTerpamus c
cucTeMaMM
aBTOMATH3UPOBAHHOIO
NPOECKTHPOBAHUSA
TeXHOJIOTHYEeCKHUX
MPOLECCOB. UreHue
naHHbIX U3 aepeBa CAM-
IIPOEKTA (nepeuneit
ONepaluii U TPACKTOPUH, YCTHBIN
PEXUMBI pe3aHus, orpoc,
UHCTpyMeHT).  WmmopTt BBINOJIHE
nanaeix B CAITP TII. | 16 4 6* 6 Hue
ABTOMaTHYECKOE nabopat
dbopmupoBaHue OpHOM
omepanuii U MEepexoJioB paboThI
Ha OCHOBaHUU
YIPaBJIAIONUX
MPOrPaMM.
dopmaTpoBaHue
TEXHOJIOTHYECKOTO
nporecca Ha 6aze CAM-
IIPOEKTA.
Htoro 72 - 18 18 36

* Ilo oannoti meme npedycmMompeHo npogedeHue 3aHAMUL 8 UHMeEePAKMUsHoU gopme 6 guoe
nabopamopnvix pabom. Tema u codepocanue 3amnamus npueeoenvt 6 n. 7 «JIABOPATOPHBIE
PABOTHI (IABOPATOPHBIU IIPAKTUKYM)» nacmosiwezo 0okymenma

5. COAEP)KAHUE JUCIHUTIJIMHBI (MOY.JIST)

Tema 1. OcHoBHble mnoJiokeHus. Opranuzanus ydeOHOro mporecca. PekomeHnayemas
mutepatypa. [Ipeamer kypca, ero 1enu, 3ajjaud 1 0COOEHHOCTH, CBSA3b C IPYTUMHU JUCIUIUINHAMM.

Tema 2. CucTreMbl NOATrOTOBKH YNPABJSIIOIIUX NporpamMm s crankoB ¢ YIIY. Bunsl
CAM-cuctem. OCHOBHBIC TOHSTHS W METOABI Pa3pabOTKH yrpaBistonmx mporpamm. CTpykTypa
CAM-cucrem. Monynun CAM-cucrem Ha mpumepe Siemens NX.

Tema 3.

Opranusanus

npoiecca

pa3padoTKu

YHPaBJIAOLIAX

nporpaMm ¢

HCII0JIb30BAHMEM INPOrpaMMHOrO olecmeveHusi. YTNPABICHUE M XpPaHEHHME AAHHBIX HA ydacTKax
pazpabotku YII. CucreMsl KOHTpOJIS BepcHil ynpasisomux nporpaMmm. PDM-cuctems! u ux Moayiu.
Wuterpanus CAM-cucteM B elnHOE HHPOPMALMOHHO NMPOCTPAHCTBO MPEATIPHUITHS.

Tema 4. Pa3paborka moab3oBateinbckux uHTepdeiicoB mias CAM-cucrem. Paspabotka
npocTbix npuioxkeHuit g CAM-cucrem. Cpena npoektupoBanust unrepdeiicos miss CAM-cucrem

®opma A
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Ha npuMepe Siemens NX. CriocoObl MOIKIFOUSHHUS TI0JIb30BATEIbCKUX UHTEP(EHCOB K MPOSKTaM 110
pa3paboTKe NPOrpaMMHOro 00eCIIeUeHHMS.

Tema 5. PaGoTa ¢ AByMepHBIMHU reOMeTPHYECKMMH 00beKTaMHu. MareMaTu4ecKiue OCHOBbI
1o paboTe ¢ JByMEPHBIMH I€OMETpUUECKUMHU 00bekTaMu. PaboTta ¢ GyHKIMAMHU CO3[1aHUs KPUBBIX C
WCTOJIH30BAHUEM ITPOTPAMMHBIX HHTEP(EICOB.

Tema 6. PaGoTa ¢ TpexMepHBIMH reoMeTPHYECKHMHU 00beKTaMu. MaTeMaTuuecKiue OCHOBBI
no paboTe C TPEXMEPHBIMH T'E€OMETPUYECKUMHU oObekTamu. Pabora ¢ QyHKUMAMU CO3AAHUSA
IIOBEPXHOCTEHN C UCIOIb30BAHNUEM NIPOrPAMMHBIX HHTEP(HEHCOB.

Tema 7. Pa3padoTka nporpammuoro odecnedenust 1jasi CAM-cucrem. OcHoBHBIE (QYHKITUN
1o padore ¢ aepeBoM Ha npumepe Siemens NX. OyHKINU cO3aHUs U PEIAKTUPOBAHUS HHCTPYMEHTA
Ha mpumepe Siemens NX. OyHKkuMU cO3MaHMS U PEAAKTUPOBAHUS ONEpalMid U TPACKTOPUH Ha
npumepe Siemens NX.

Tema 8 MHMurerpamuss ¢ cUCTeMaMH AaBTOMATH3MPOBAHHOIO MPOEKTHPOBAHUS
TeXHOJIOTHYeCKHX npoueccoB. Urenue nanubix u3 nepeBa CAM-mpoekra (mepeuHeil onepanuii u
TpaeKTOpuM, pexXuMbl pe3aHus, UHCTpymeHT). Wmmoprt nanueix B CAIIP TII. ABromaTtnueckoe
¢dbopmMHpoBaHUE ONepaluii U MEepPexoJ0B Ha OCHOBaHMHU yHpaBisommx nporpamm. dopmaTtupoBanue
TEXHOJIOTHYECKOTo npouecca Ha 6aze CAM-mpoekra.

6. TEMbBI IPAKTUYECKHNX U CEMUHAPCKHNX 3AHATUI

Tema 1. Buabl cucreM NOAroTOBKH YNPABJISIIOIIMX MporpamMm s craikoB ¢ UITY. Bunbl
CAM-cuctem. OCHOBHBIE TIOHSITHS K METO/IBI Pa3padOTKU YIPABISIONIMX IPOTPAMM.

Tema 2. CucreMbl NOArOTOBKH YNPABJAKIIMX HNporpamMm aias crankos ¢ YIIY.
Crpykrypa CAM-cucrem. Moaynu CAM-cuctem Ha pumepe Siemens NX.

Tema 3. Opranusanus npouecca pa3padoTKé  yHOpaBJISKOIIUX [POrpaMMm ¢
HCII0JIb30BAHMEM NPOrpaMMHOro olecreveHusl. YTNpaBICHUE W XpPaHEHHME JAHHBIX HA ydacTKax
pazpabotku YII. CucreMsl KOHTpOJIS BepcHil ynpasisiomux nporpaMmm. PDM-cuctems! u ux Moayiu.
Wuterpanus CAM-cucteM B euHOE HHPOPMALTMOHHO TPOCTPAHCTBO NMPEANPUATHS.

Tema 4. Pa3zpaGoTka mosab3oBaTeabckux uHTepdeiicoB miuss CAM-cucrem. Paspaborka
npocTbix npuioxkeHuit anss CAM-cucrem. Cpena npoektupoBanust uHrepdeiicoB miss CAM-cucrem
Ha mpuMepe Siemens NX. CriocoObl MOIKIFOUSHHUS TI0JIb30BATENbCKUX UHTEP(EHCOB K MPOSKTaM 110
pa3paboTKe NPOrpaMMHOT0 00ECTIEYeHHUS.

Tema 5. PaGota ¢ 1ByMepHbIMH reoMeTpUYeCKUMH 00beKTaMH. MaTeMaTHuecKue OCHOBBI
1o paboTe ¢ JByMEPHBIMH I'€OMETPUUECKUMHU 0O0bekTaMH. PaboTa ¢ GyHKIMAMU CO3[JaHUs KPUBBIX C
HCIOJIb30BAaHUEM IIPOrPaMMHBIX UHTEP(HENCOB.

Tema 6. PaGoTa ¢ TpexMepHbIMU FreOMeTPUYECKMMH 00beKTaMU. MaTeMaTHUeCKUEe OCHOBBI
Mo paboTe ¢ TPEXMEPHBIMH TE€OMETPUUYECKUMH OObekTaMu. PaboTta ¢ ¢QyHKIHSIMU Cco3gaHUs
MOBEPXHOCTEH C UCIOIB30BAHNUEM NTPOTPAMMHBIX HHTEP(EHCOB.

Tema 7. Pazpa6oTka nporpammuoro odecnieuernust 1jiss CAM-cucrem. OCHOBHBIC (PYHKIIHH
1o pabore ¢ aepeBoM Ha mpumepe Siemens NX. OyHKIHH co3aHus U PeAaKTUPOBAHUS HHCTPYMEHTA
Ha mpumepe Siemens NX. DyHKIMK CO3MaHUS W PEAAKTUPOBAHUS OMEpalMii U TPACKTOPUH Ha
npumepe Siemens NX.

Tema 8 MHWHTerpamusi ¢ cuUCTeMaMH AaBTOMATH3HPOBAHHOIO TPOEKTHPOBAHMS
TeXHOJIOTHYeCKHX npoueccoB. Urtenne nanubix u3 nepeBa CAM-mpoekra (mepeuneil omepainuii u
TpaeKTOpul, peXUMbl pe3aHus, UHCTpymeHT). Mmmopt nanusix B CAIIP TII. ABTomaruueckoe
(dbopMHpoBaHUE ONepalnuii U MEePeXxoJ0B Ha OCHOBAHUU YNpaBIAOLMX Mporpamm. dopmarupoBaHue
TEXHOJIOTHYECcKOTo nporecca Ha 6aze CAM-mpoekra.

7. JABOPATOPHBIE PABOTBI (IABOPATOPHBIN TPAKTUKYM)
JlaGopaTopHas pa6ora no teme «Pazpadorka npoctsix nporpamm isi CAM-cucrem».
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Lenu u conepkanue 1a00paTOpHOI pabOTHI: HAYYUTHCS CO3/1aBATh MPOCTHIE MPOTPAMMBI IS
CAM-cucrteM; OCBOUTb MHCTPYMEHTHI CO3/IaHUSI IPOEKTOB IPOIPaMMHOI0 OOECledYeHHUs; CO31aTh
METOBI ISl 3arpy3KH U BBITPY3KHU MPUIIOKEHU; HAyYUThCS BEIBOAUTH MIPOCTHIE COOOIICHHUS.

JTabGoparopHasi paboOTa BBIMOIHSIETCS COTJIACHO y4eOHO-METOJMYCCKUM YKa3aHUSM B CPEIe
Visual Studio 2008 ¢ ucrons30BaHreM s3bIKa mporpammupoBanus C#.

JlaGoparopHasi padora mo teme «Pa3padoTka mnmoJb30BATEJbCKHMX HHTep(eiicoB Mist
CAM-cucrem»

Lenu u conepkanue 1adopaTopHON paboThI: pa3paboTaTh MOIL30BATENbCKUM HHTEpdelic s
CAM-cucTeMBI ¢ HCIIOJIB30BaHHEM BCTPOCHHBIX cpeacTB Siemens NX; moaKIIYUTh METO/IBI 3aITyCKa
0JIb30BATEIbCKOT0 UHTEpdEiica U COOBITHS JIEMEHTOB YIIPABICHHUS.

JlaGoparopHasi paboTa BBINOJIHIETCS COTJIACHO y4eOHO-METOJMYECKUM YKa3aHHUAM B Cpele
Visual Studio 2008 ¢ ucnons30BaHreM sA3bIKa nmporpammupoBanus C#.

JlabopaTopnasi padora no treme «Pa3padoTka mporpaMMHOro obecnedyeHus 1jsi padboTsbl ¢
JABYMEPHBIMHU 00BEKTAMM»

Lenw u coneprkanue 1abOpPaTOpHON pabOTHI: pa3paboTaTh MOIK30BATEILCKHI HHTEpdEc s
3aJjaHus T1ApaMETPOB JIBYMEPHBIX OOBEKTOB; pa3padoTaTh KJIAcChl M METOMABI I IOCTPOCHUS
JIBYMEPHBIX 00BEKTOB; CO3/IaTh C HCIIOIB30BAHHEM COOCTBEHHOM MPOTrpaMMBI ABYXMEPHBIE OOBEKTHI.

JlaGopaTopHasi paboTa BBIMOJHSAETCA COTJIACHO Y4€OHO-METOJMYECKHM YKa3aHHUSIM B Cpefe
Visual Studio 2008 ¢ ucmons30BaHreM s3bIKa mporpammupoBanus C#.

JlabopaTopHasi paGora mo teme «Pa3padorka mporpamMMmHOro odecrnedyeHusi st padorTsl ¢
TPeXMepPHbIMHU 00beKTAMM»

Lenu u conepxanue 1ab0paTopHON pabOThI: pa3paboTaTh MOIb30BATEILCKUN HHTEphENC s
3a/laHusl MapaMeTpPOB TPEXMEPHBIX OOBEKTOB; pa3padOTaTh KIACChl M METOJbI ISl MOCTPOEHUs
TPEXMEPHBIX 0OBEKTOB; CO3/1aTh C UCIOIB30BAHUEM COOCTBEHHON MPOTrPaMMBbl TPEXMEPHBIE OOBEKTHI.

JlabGoparopHasi pabOTa BBIMOIHIETCS COTJIACHO y4YeOHO-METOJMYESCKUM YKa3aHUSM B CpEIe
Visual Studio 2008 ¢ ucnons3oBanueM si3bika mporpammupoBanus CH#.

Meronuyeckue yka3zaHUs 10 BBIIOJHEHHIO JabOpaToOpHOM paboThl MpHUBENEHBI B Y4eOHO-
MeTonudeckoM mocobuu: bmomenmTeitH Anekcelt AnekcanapoBud. PaszpaboTka mporpaMMHBIX
npuioxkenud B Siemens NX 7.5: yue6.-meton. nmocodue / A.A, biaromenmreiin, Yal'yY, ®MUuAT. -
Vaesuosck: Ynl'Y, 2020. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/168

8. TEMATUKA KYPCOBbBIX, KOHTPOJIbBHBIX PABOT, PE®OEPATOB
He npenycmotpeHo.

9. IEPEYEHb BOITPOCOB K DK3AMEHY (BAUETY)
1. OcHOBHBIE TOHATUS M OMNpEAETeHHs Mpollecca MOJTOTOBKH YIPABIAIOMUX MPOrpamMMm JUis
crankos ¢ UITVY.
Bunst CAM-cucrem.
Mertoap! pazpabOTKH YIPaBISIOMKUX ITporpamMm it cTankoB ¢ UITY.
OcnoBuble nHCTpyMeHTHl CAM-cuctem Ha pumepe NX.
VYnpasiieHue U XpaHeHHEe JaHHBIX Ha yyacTkax pazpadotku YII.
CucTeMbl KOHTPOJIS BEPCUH YIPABJISIOMIUX TPOrPaMM.

ocoakrwn
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16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.

PDM-cucteMbl 1 ©X MOIYJIH.
Wnrerpanus CAM-cucrem B earHoe HHGOPMAITMOHHO IPOCTPAHCTBO MPEATIPUSATHS.
Pa3pabotka npocteix npunoxenuit 1t CAM-cucrem.

. IIpoextupoBanue unrepdeiicos ms CAM-cuctem Ha mpumepe Siemens NX.

. Cpena npoektupoBanus untepdericos a1 CAM-cuctem Ha npumepe Siemens NX.

. Oco6ennoctu pazpadotku uarepdeiicon 1t CAM-cucrem.

. UacTpymenTs! u1st mpoexktupoBanus uatepdeiicos ainss CAM-cuctem.

. Bioku u tunel qanHbIx B mHTEpdeiicax Siemens NX.

. CriocoObl MOAKIIIOYEHHUsI TOJIL30BATEIbCKUX HWHTEp(DEcOoB K MpoekTaM To pa3padoTke

MIPOrpPaMMHOTO OOECTIeUeHUSI.

MareMaTHUECKHE OCHOBBI IO paboTe C IBYMEPHBIMU F€OMETPUIECKUMHU 00bEKTaMHU.

PaGota ¢ pyHKIMSAMEU CO3/1aHUSI KPUBBIX C UCIIOIb30BAaHUEM IIPOTPAMMHBIX HHTEP(ECOoB.
MaremMaTHueCKHE OCHOBBI IO paboTe C TPEXMEPHBIMU T€OMETPHYECKUMH OOBEKTaMH.

PaGora ¢ (¢yHKUMAMH CO3/aHUS TOBEPXHOCTEH C HCIONB30BAHHEM MPOrPAMMHBIX
uHTEpQEICOoB.

OcHoBHbIE GYHKITHH 10 paboTe ¢ AepeBoM Ha npumMepe Siemens NX.

@OyHKIMU CO3/IaHMsI U PEIaKTHPOBaHKsI MHCTpyMEHTa Ha pumepe Siemens NX.

DyHKINUU CO3IaHMsI U PEIAKTHPOBAHKS OIEpaIlMii ¥ TpaeKTOpuil Ha mpumepe Siemens NX.
Urenue nanubix u3 gepesa CAM-npoekra.

Huterpamus CAM-cuctem ¢ CAIIP TII.

ABTOMaTHuecKoe (GOPMHPOBAHWE ONEpAlMid M TEPEXOJ0B HA OCHOBAHWUHU YIIPABIISIOLINX
porpaMm

dopmaTrpoBaHHe TEXHOJIOTHYECKOTO Tporecca Ha 6aze CAM-mipoekra.

10.. CAMOCTOSATEJIBbHASI PABOTA CTYAEHTOB
Copnepxanue, TpeOOBaHUS, YCIOBHUS M MOPSAJOK OpraHU3alMU CaMOCTOSTENbHOM pabOThI

oOyyaromuxcs ¢ ydyeToM ¢GopMbl 00ydeHHsI ONpeAeNstoTcss B cooTBEeTCTBHM ¢ «llonokeHuem 06
OpraHM3ali CaMOCTOSTEIbHOW pabOThl 00YYarOIIMXCSA», YTBEPKICHHBIM YYeHbIM coBeToM Yiul'V
(mpotokon Ne8/268 ot 26.03.2019 1.).

I[To xaxx0i1 popme 0OyueHUsI: OUHAsI/3a0UHAs/OUHO-3a0YHAs 3aII0JIHAETCS OT/eNIbHas Tabauua.

®opma 00yueHUs — ouHasl.

dopma
Bua camocrosiTeibHOI padoThI KOHTPOJIA
(npopabomka yuebHo2co0 mamepuana, Oo6bem (nposepra
Ha3zBaHnmue pa3ieioB u TeM pewenue 3a0ay, pepepam, 0oxao, B peutenus
KOHMPONbHASL paboma, n0020mMosKd K yacax 3a0au,
coaue 3auema, dK3ameHd u op.) peghepama u
op.)
Tema 1.  OcHoBHble | o [IpopaboTka yueOHOrO MaTepuaa ¢
noJioxkenusi. OpraHusanus | MCHoIb30BaHUEM PECYPCOB yIeOHO-
y4ebHOro nporecca. | MEeTOAMYECKOro U HH(POPMAIIHOHHOTO
Pexomennyemas oOecrieueHnsT JUCHHUILINHEL, YCTHBIN
JUTepaTypa. IIpenmer | o Tloaroroeka k crade 3avera 4 onpoc,
Kypca, €ero ey, 3aJa4u u 3a4eT
0COOEHHOCTH, CBSI3b  C
JOPYTHUMH TUCITUTUIMHAMUA
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dopma
Bua camocrosiTeibHOI padoThI KOHTPOJIfA
(npopabomka yuebno2o mamepuaia, Oo6bem (nposepka
HazBaHue pa3ieioB u TeM peuterue 3a0ad, peghepam, 00K1a0, B peuteHus
KOHMPOIbHAS paboma, no020mosKa K yacax 3a0ay,
coaue 3auema, dK3ameHd u op.) pegpepama u
9p.)
Tema 2. Cucremnl | o TIpopaboTka yueOHOrO MaTepHana ¢
MOJArOTOBKH WCIIOJIb30BAHUEM PECYPCOB yUeOHO-
YHPaBJISIFOIIUX METOAMYECKOTO U MH(OPMAITMOHHOTO
MPOrpamMM Uil CTAHKOB € | 0OcCIIeUeHHS JUCIUTLINHBL,
YIy. Bumet  CAM- | e TloaroroBka K cuaue 3adera 5
CHUCTEM. OCHOBHBIE YCTHBIN
MTOHSTUS u METOIbI 4 onpoc,
pa3paboTKU YIPaBISIOMIUX 3a4er
MPOTpaMM. CrtpykTypa
CAM-cucrem. Monynu
CAM-cucteM Ha mpumepe
Siemens NX.
Tema 3. Opranuszaunusa | e [IpopaboTka yueOHOro MaTrepuaa ¢
npouecca pa3padoTKH | KCIOJIb30BAHHEM PECYPCOB yUeOHO-
YHPAaBJISIFOLIUX METOJIMYCCKOT0 U MH(HOPMAITMOHHOTO
nporpamMm ¢ | obecrneyeHHs TUCIIUTIIMHEL
HCNOJIB30BAHUEM e IloxnroroBka K cjade 3adeTa
NPOrpaMMHOro
obecreyeHus.
VYrpasineHue M XpaHEHHUE
JaHHBIX Ha  y4JacTkax YCTHBIN
paszpabotku VYII. Cuctembl 4 ompoc,
KOHTpPOJIA Bepcui 3a4€T
YOPABJISIIONIUX  [POTPaAMM.
PDM-cucTemMbl " nX
MOZYJIN. Wurerpanus
CAM-cuctem B eauHOE
MH(OPMALIOHHO
MIPOCTPAHCTBO
pEANPUITHS.
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dopma
Bua camocrosiTeibHOI padoThI KOHTPOJIfA
(npopabomka yuebno2o mamepuaia, Oo6bem (nposepka
HazBaHue pa3ieioB u TeM peuterue 3a0ad, peghepam, 00K1a0, B peuteHus
KOHMPOIbHAS paboma, no020mosKa K yacax 3a0ay,
coaue 3auema, dK3ameHd u op.) pegpepama u
9p.)
Tema 4. PaspaGorka | e IIpopaboTka yueOGHOrO MaTepHana ¢
M0JIb30BaTEIbCKUX WCIIOJIb30BAHUEM PECYPCOB yUeOHO-
uHTepdeiicoB 111 CAM- | meroanueckoro 1 HHGOPMAIMOHHOTO
CHCTEM. Pa3paboTtka | obecriedeHus TUCHUIUINHEL,
IPOCTBIX NPHUIIOKEHUN VIS | o IloaroroBka Kk cmade 3aduera
CAM-cucrem. Cpena
MIPOCKTUPOBAHUS
untepdeiico nas1 CAM- YCTHBIH
CHCTEM  HAa  TpUMEpe 4 ompoc,
Siemens NX. Cnoco0sl 3a4eT
TTOIKIJTFOUCHUS
MI0JIb30BaTEIbLCKUX
UHTEPPEICOB K TPOEKTaM
o pa3paboTke
MIPOrPaMMHOTO
obecreueHusl.
Tema 5. PabGora ¢ | e IIpopaboTka yueOHOro Marepuaa ¢
JABYMEPHBIMU WCIOJIb30BAaHUEM PECYPCOB yueOHO-
reoMeTpuYeCKUMH METOAMYECKOTO U MH(OPMAIITMOHHOTO
o0beKTaMHu. oOecrneueHUs TUCIUTIINHEL, YCTHBIH
MaremaTuyeckue OCHOBBI | o [loAroToBKa K cade 3aueTa OIIpoc,
no paboTe ¢ JBYMEPHBIMU IIpOBEpPKa
rEOMETPHUECKMMHU 4 BBIITOJTHEHHS
oobpektamu.  PaGora ¢ 11ab0paTOPHBIX
(byHKuI/IﬂMI/I CO3JIaHUsA pa60T,
KPHUBBIX C UCIIOIbE30BAHUEM 3a4eT
MIPOrPaMMHBIX
uHTEepdEiicoB.
Tema 6. PabGora ¢ | e IIpopaboTka yueOHOro Marepuaa ¢
TPpeXMepPHbIMHU WCIIOJIb30BAaHUEM PECYPCOB yUeOHO-
reoMeTpu4ecKuMU METOAMYECKOTO U MH(OPMAITMOHHOTO
00bEeKTaAMM. oOecrieueH s TUCIUTLINHBI; yCTHBIH
MaremaTuuecKue OCHOBHI | o []o JNTOTOBKA K cJIadue 3a4eTa; ompoc,
1o paboTe ¢ TPEXMEPHBIMH | o BpironHeHHe nabopaTtopHoOit paboThI TIpoBepKa
T€OMETPUUECKIUMHU 4 S —
obbekTamu. Pabora ¢ 1abopaTOPHBIX
GyHKIUSIMEI _ cosjanns pabor,
MOBEPXHOCTEN c 3auer
HCIIOJIb30BaHUEM
MPOrPaMMHBIX
uHTEpdEiicoB.
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dopma
Bua camocTosiTe/IbHOI PadoThI KOHTPOJIS
(npopabomka yuebno2o mamepuaia, Oo6bem (nposepka
HazBaHue pa3ieioB u TeM peuterue 3a0ad, peghepam, 00K1a0, B peuteHus
KOHMPOIbHAS paboma, no020mosKa K yacax 3a0ay,
coaue 3auema, dK3ameHd u op.) pegpepama u
op.)
Tema 7. PaspaGorka | e IIpopaboTka yueOGHOro MaTepHana ¢
NMPOrpaMMHOI0 WCIIOJIb30BAHUEM PECYPCOB yUeOHO-
obecnieuenust A1 CAM- | meroanueckoro ¥ HHGOPMAIMOHHOTO
CHCTEM. OcHOBHBIE | o0eclieueHus JUCHUAILINHBI;
GyHkuu 1o  paboTe C | o IloaroroBka k ciade 3ayeTa; YCTHBIH
ACPEBOM  Ha  IPUMEDPE | e BpinoaHeHHe 1a0OPaTOPHON pabOThI orpoc,
Siemens NX. ®ynknun npoBepka
CO3AaHuA u 6 BBITTOJIHEHUS
PEAKTHPOBAHIA 1a60PaTOPHBIX
MHCTPYMEHTA Ha NpUMepe pabor,
Siemens NX. ®ynknun 3a4er
CO3JIaHUs u
PEaKTUPOBAHUS OIEpPaLIHi
U TPAaeKTOpUH Ha IpUMEPE
Siemens NX.
Tema 8 Murerpammsi ¢ | o IIpopaboTka yueGHOrO MaTepuana ¢
cucreMamMu WCIIO0JIb30BaHUEM PECYpPCOB y4eOHO-
ABTOMATU3HUPOBAHHOIO METOJINYECKOTO U MH(OPMAITMOHHOTO
NMPOEKTHPOBAHUS obecrnieveHns TUCIUTUINHEL,
TEXHOJIOTHICCKUX e Iloaroroska K ciaue 3ayera,
npoueccos. YUrenue | o BrmonHeHue 1a6opaTopHOH PaGOTHI
naHHbeIXx w3 nepea CAM-
MpPOeKTa (mepeuneit YCTHEIH
omepanmuii U TPACKTOPHA, ompoc,
PEKUMBI pe3aHus, NpoBepKa
UHCTPYMEHT). Nmmnopr 6 BLITOTHEHHS
mauuelx B CAIIP  TII 1abopaTOPHBIX
ABTOMAaTHYECKOE pabor,
dbopMupoBaHue omnepanui —"
u MIepPEX0I0B Ha
OCHOBaHUHU YIPABISIONINX
MIPOTPaAMM.
dopmaTrpoBaHUE
TEXHOJIOTHYECKOTO
nporecca Ha 6aze CAM-
MPOEKTA.
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®-Paboyast mporpamma JUCHHUIIIHHBI
dopma 00yueHHS — 3a0UHAsL.
dopma
Bua camocrosiTesibHOI padoThI KOHTPOJISA
(npopabomka yuebHo20 mamepuana, O0bem (nposepra
HasBanue pa3aesioB u TeM peutenue 3a0ad, peghepam, 00K1ao, B peuienus
KOHMPOIbHAsl paboma, no020mo6Ka K yacax 3a0ad,
coaue 3auema, 3K3ameHa u op.) pechepama u
op.)
Tema 1.  OcnoBHble | o [IpopaboTka yueOHOro Marepuaa ¢
noJoxenus. Opranu3anys | MCIOIb30BAHHEM PECYPCOB yUeOHO-
y4€eOHOro poIecca. | METOAMYECKOTO U HH(POPMAITHOHHOTO
Pexomennyemas oOecrneueHUs TUCIUTLINHEL YCTHBIN
JaUTeparypa. IIpenmer | o TloaroroBka K cpaue 3adera 7 ompoc,
Kypca, €ro enu, 3agadyu u 3a4er
OCOOCHHOCTH, CBf3b C
JPYTrUMU JUCUHUIUIMHAMU
Tema 2. Cucremsol | o [IpopaboTka yueOHOr0 MaTepHaa ¢
MOAr0TOBKH HCIIOJIb30BAaHUEM PECYPCOB yUeOHO-
YIPaBJISIOIIHAX METOJINIECKOT0 U MH(HOPMAITMOHHOTO
NPOrpamMM JIsl CTAHKOB € | o0ecreYeHus JUCIUIIINHEL,
Ymy.  Bumet CAM- | e TloaroroBka k cuaue 3adera 5
CHCTEM. OcHoOBHBIE YCTHBIH
HOHATUS " METOIbI 7 OIIpocC,
pa3paboOTKU YIPaBIISIOMINX 3a4er
porpamm. Crpykrypa
CAM-cucrem. Monynu
CAM-cucteM Ha mpumepe
Siemens NX.
Tema 3. Opranmsanus | ¢ IIpopaboTka yueOHOrO MaTepuaa ¢
npouecca pa3paldOoTKH | KCIOJIb30BAHUEM PECYPCOB yueOHO-
YIPaBJISIOIIHAX METOJINYECKOTO U MH(OPMAITMOHHOTO
NporpamMm ¢ | oOecrieyeHUs JUCITUTIIMHBL,
HCIIOJIb30BAHUEM e JloaroroBka K ciade 3aueTa
NMPOrpaMMHOI0
odecrneyeHusl.
VYnpaBnenue u XpaHEHUE
JAHHBIX ~ HA  Y4acTKax YCTHBIH
pa3paboTtku YII. Cucremsr 7 orpoc,
KOHTPOJIA BEepcUi 3a4eT
YOPABJISIIOLUIUX [POTPAMM.
PDM-cucrembl u 170:
MOJYJIH. Wurerpamus
CAM-cucteM B emguHOE
UH(POPMALIMOHHO
MIPOCTPAHCTBO
MIPEATPUSITHS.
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dopma
Bua camocrosiTeibHOI padoThI KOHTPOJIfA
(npopabomka yuebno2o mamepuaia, Oo6bem (nposepka
HazBaHue pa3ieioB u TeM peuterue 3a0ad, peghepam, 00K1a0, B peuteHus
KOHMPOIbHASL paboma, no020moeKa K yacax 3a0ay,
coaue 3auema, dK3ameHd u op.) pegpepama u
9p.)
Tema 4. PaspaGorka | e IIpopaboTka yueOGHOrO MaTepHana ¢
M0JIb30BaTEIbCKUX WCIIOJIb30BAHUEM PECYPCOB yUeOHO-
uHTepdeiicoB 111 CAM- | meroanueckoro 1 HHGOPMAIMOHHOTO
CHCTEM. Pa3paboTtka | obecriedeHus TUCHUIUINHEL,
IPOCTBIX NPHUIIOKEHUN VIS | o IloaroroBka Kk cmade 3aduera
CAM-cucrem. Cpena
MIPOCKTUPOBAHUS
untepdeiico nas1 CAM- YCTHBIH
CHCTEM  HAa  TpUMEpe 7 ompoc,
Siemens NX. Cnoco0sl 3a4eT
IOJIKIIOYCHHUS
MI0JIb30BaTEIbLCKUX
UHTEPPEICOB K TPOEKTaM
o pa3zpaboTke
IPOrPaMMHOTO
oOecrcycHus.
Tema 5. PabGora ¢ | e IIpopaboTka yueOHOro Marepuaa ¢
JABYMEPHBLIMU WCIIOJIb30BAaHUEM PECYPCOB yUeOHO-
reoMeTpuYeCKUMH METOAMYECKOTO U MH(OPMAIITMOHHOTO
00LEeKTaMM. obecreyeHns JUCIHHUITINHEI, YCTHBIH
MaremaTuyeckue OCHOBBI | o [loAroToBKa K cade 3aueTa OIIpoc,
no paboTe ¢ JBYMEPHBIMU IIpOBEpPKa
rEOMETPHUECKMMHU 8 BBIITOJTHEHHS
ob0bekTamu. Pabora ¢ 11ab0paTOPHBIX
(byHKuI/IﬂMI/I CO3JIaHUsA pa60T,
KPHUBBIX C UCIIOIbE30BAHUEM 3a4eT
MIPOrPaMMHBIX
uHTEepdEiicoB.
Tema 6. PabGora ¢ | e IIpopaboTka yueOHOro Marepuaa ¢
TpeXMepHBIMU WCIIOJIb30BAaHUEM PECYPCOB yUeOHO-
reoMeTpu4ecKuMU METOJIMIECKOTO U WH(HOPMAITMOHHOTO
00beKTaMMU. oOecneueHUs TUCIUTIINHEL yCTHBIH
MaremaTuuecKue OCHOBHI | o []o JNTOTOBKA K cJIadue 3a4eTa; ompoc,
1o paboTe ¢ TPEXMEPHBIMH | o BpironHeHHe nabopaTtopHoOit paboThI TIpoBepKa
TeOMETPHYECKUMU 8 S —
obbekTamu. Pabora ¢ 1abopaTOPHBIX
GyHKIUSIMEI _ cosjanns pabor,
MOBEPXHOCTEN c 3auer
HCIOJIb30BaHUEM
MPOrPaMMHBIX
uHTEpdEiicoB.
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MHHI/ICTepCTBouHayKH U BBICIIETO PGpaSOBaHHﬂ PO dopua
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dopma
Bua camocTosiTe/IbHOI PadoThI KOHTPOJIS
(npopabomka yuebno2o mamepuaia, Oo6bem (nposepka
HazBaHue pa3ieioB u TeM peuterue 3a0ad, peghepam, 00K1a0, B peuteHus
KOHMPOIbHASL paboma, no020moeKa K yacax 3a0ay,
coaue 3auema, dK3ameHd u op.) pegpepama u
op.)
Tema 7. PaspaGorka | e IIpopaboTka yueOGHOro MaTepHana ¢
NMPOrpaMMHOI0 WCIIOJIb30BAHUEM PECYPCOB yUeOHO-
obecnieuenust A1 CAM- | meroanueckoro ¥ HHGOPMAIMOHHOTO
CHCTEM. OcHOBHBIE | o0eclieueHus JUCHUAILINHBI;
GyHkuu 1o  paboTe C | o IloaroroBka k ciade 3ayeTa; YCTHBIH
ACPEBOM  Ha  IPUMEDPE | e BpinoaHeHHe 1a0OPaTOPHON pabOThI orpoc,
Siemens NX. ®ynknun npoBepka
CO3AaHuA u 8 BBITTOJIHEHUS
PEAKTHPOBAHIA 1a60PaTOPHBIX
MHCTPYMEHTA Ha NpUMepe pabor,
Siemens NX. ®ynknun 3a4er
CO3JIaHUs u
PEaKTUPOBAHUS OIEpPaLIHi
U TPAaeKTOpUH Ha IpUMEPE
Siemens NX.
Tema 8 Murerpammsi ¢ | o IIpopaboTka yueGHOrO MaTepuana ¢
cucreMamMu WCIIO0JIb30BaHUEM PECYpPCOB y4eOHO-
ABTOMATU3HUPOBAHHOIO METOJINYECKOTO U MH(OPMAITMOHHOTO
NMPOEKTHPOBAHUS obecrnieveHns TUCIUTUINHEL,
TEXHOJIOTHICCKUX e Iloaroroska K ciaue 3ayera,
npoueccos. YUrenue | o BrmonHeHue 1a6opaTopHOH PaGOTHI
naHHbeIXx w3 nepea CAM-
MpPOeKTa (mepeuneit YCTHEIH
omepanmuii U TPACKTOPHA, ompoc,
PEKUMBI pe3aHus, NpoBepKa
UHCTPYMEHT). Nmmnopr 8 BLITOTHEHHS
mauuelx B CAIIP  TII 1abopaTOPHBIX
ABTOMAaTHYECKOE pabor,
dbopMupoBaHue omnepanui —"
u MIepPEX0I0B Ha
OCHOBaHUHU YIPABISIONINX
MIPOTPaAMM.
dopmaTrpoBaHUE
TEXHOJIOTHYECKOTO
nporecca Ha 6aze CAM-
MPOEKTA.
dopma A Crpanuna 17u3 28
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11.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE
JTACIHATITAHBI

Ilepeyennb pexoMeHyeMbIX y4eOHBIX H3IaHUH

a.

OcHoBHast TuTepaTypa

1. TlonsxoB A.H. Pa3zpabotka ympasistomux nporpamm juisi ctankoB ¢ UITY. Cucrema NX.
Yacte II [Daexrponnsiii pecypc]: yuebHoe mocodue/ IlomsxkoB A.H., Hukuruna H.II.,
I'onuapop M.O.—  DOnektpoH. TekcToBble gaHHbe.—  OpeHOypr: OpeHOyprckuit
rocynapctBeHublii  yauBepcurer, ObC ACB, 2016.— 119 c.— Pexum pocryma:
http://www.iprbookshop.ru/69941.html .— 3BC «IPRbooks»

2. Tonuapos, II. C. NX misi KOHCTpyKTOpa-mMamuHocTpouTtens: yaeoHoe mocodue / I1. C.
I'onuapoB. — Mocksa: JIMK IIpecc, 2010. — 504 c. — ISBN 978-5-94074-590-7. — Texkcr:
AJIEKTPOHHBIH // Jlaub: 3JIEKTPOHHO-OUOIMOTeYHAS cucTema. —
URL:https://e.lanbook.com/book/1321. — Pexxum moctyma: Juis 3aperiucTpHp. OJIb30BaTENICH.
— TeKCT: 3NEKTPOHHBIN.

3. Puxtep Ixeddpu. CLR via C#. IlporpammupoBanue Ha tiardpopme Microsoft .NET
Framework 4.5 na si3pike C# : mep. ¢ anri. / Puxrep xeddpu. - 4-¢ uzz. - Cankr-IlerepOypr:
ITutep, 2014. - 896 c. - (Macrep-kmacc). - ISBN 978-5-496-00433-6 (B mep.). URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyna: ajist mosib3oBareneil HayqHoW OHOINOTEKH.
— TekcT: 3neKTpOHHBIN.

4. denopoa lanuna HuxkonaesHna. PazpaboTka MIPOTPAMMHBIX
MOJyJIel TPOrpPaMMHOTO OO0eCcTieueHus Al KOMIBIOTEPHBIX CHUCTEM: Y4eOHMK JUIsl CTYIECHTOB
yupexaenuii CIT1O / denoposa 'anuna HukonaeBHa. - 2-¢ u31., crep. - MockBa: AkajneMus,
2017. - 333 c.: un. - (IlpodeccuonanpHoe 0OpazoBanue). - budnmorp.: ¢. 326-329. - ISBN 978-
5-4468-4482-1 (8 mep.). URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum pocryma: s
MOJIb30BaTese HayuHOM OMOIUOTEKU. — TeKCT: 2MEKTPOHHBIH.

5. 3abemun JLFO. OcHOBBI KOMIBIOTEpHOW Tpa@UKH U TEXHOJOTUU TPEXMEPHOIO
MOJIeTTUpOBaHusl [DNeKTpoHHBIN pecypc]: yueoHoe mocobue/ 3abenun JI.IO., Kontokosa O.JL.,
Juie O.B.— DnektpoH. TekcToBble naHHble. — HoBocubupck: Cubupckuii rocy1apcTBEHHBIN

YHUBEPCUTET TeNeKOMMYHHUKanuid u uHpopmatuku, 2015.— 259 c— Pexum npocryna:
http://lwww.iprbookshop.ru/54792.html.— 3BC «IPRbooks».
6. Siemens NX Programming Tools Help - URL:

https://docs.plm.automation.siemens.com/tdoc/nx/1847/nx_help#uid:index — Pexum mgocryma:
OTKPBITBIA. — TEKCT: DJIEKTPOHHBIMN.

0. [lomonmHuTenbHAs IUTEpATypa

1. Tarapuna K. I'. TexHosnorus pazpaboTku IporpaMMHOro odecrneueHus: yue0. nocodue 1
By30B mo Hampasi. 230100 "Hudopmaruka M BBYMCIAHTENbHAs TexHHMKa", cmem. 230105
"[IporpaMMHOe OOecrieueHre BBIUMCIUTEILHON TEXHUKH M aBTOMAaTU3UPOBAHHBIX cucTeM" /
I'arapuna Jlapuna I'ennanbeBna, E. B. Kokopesa, b. JI. Bucnanyn; nox pen. JI. I'. I'arapunoii.
- MockBa: ®opym: MTH®PA-M, 2013. - 400 c.: ui. - (Beiciiee oOpa3oBanmue). - bubmmorp.: c.
388-391. - ISBN 978-5-8199-0342-1 (®OPYM) (B mep.). - ISBN 978-5-16-003193-4
(MH®PA-M) (8 mep.). URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum poctyma: s
MOJIb30BaTese HayuHOU OMOINOTEKU. — TeKCT: 2NMEKTPOHHBIMH.

2. Meiiep B. OCHOBBI OOBEKTHO-OPMEHTHPOBAHHOTO MPOSKTUPOBAHHUSA [ DIEKTPOHHBIH
pecypc]/ Meiiep b.— DnexkTpoH. TekcToBble naHHBIe. — MockBa: MHTepHeT-YHUBEpCUTET
Nudopmammonnsix Texnomormt (MHTYUT), 2016.— 765 c— Pexum pocryma:
http://www.iprbookshop.ru/73692.html. — 3BC «IPRbooks»

3. Ksarpanu Teppu. BmsyanbHoe monenupoBanue ¢ momompbio IBM  Rational Software
Architect u UML TM: nep. ¢ aurn. / Ksarpanu Teppu, [l. Ilamuctpant. - Mocksa : Kynun-
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IIpecc, 2007. - 192 c.: un. - ISBN 5-91136-027-6. URL.: http://lib.ulsu.ru/MegaPro/Web. —
Pexxum mocTyma: y1s mosib30oBaTeNe HayqYHOW OUOIMOTEeKU. — TeKCT: 3JIeKTPOHHBIM.
4. EsceeB A. H. UnxenepHas rpaduka u reomerprueckoe moaenuposanre B NX 8.0: yueo.-
Meron. ykaszanust / A. H. EBceeB, M. A. 3aiikun, M. C. Uepnukos; Yul'yY, ®MulT. -
VibsroBck: Yal'V, 2014. - 166 c. - bubauorp.: ¢. 165. URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum mocTyma: 1y1s mosib30BaTeNie HAyqYHOM OMOIHOTEeKH. — TEeKCT: 3JIEeKTPOHHBIM.

B. Meroauyeckas quTeparypa
1. Meroandeckne yka3aHUs 1O BBIMOJTHEHUIO JabOpaTOpHON pabOThI MPUBEIEHBI B y4eOHO-
METoAMYeCKoM  TocoOuu:  bmtomenmreiin — Anekcelr  AnekcanapoBud.  PazpabGotka
porpaMMHBIX mpuioxeHuit B Siemens NX 7.5: yue6.-meroa. nocodue / A.A, biromeHTeiH,
yal'y, OMMUUAT. - VIIbSIHOBCK: vual'y, 2020. — URL.:
http://lib.ulsu.ru/MegaPro/Download/MObject/168
2. MaremMaTnuecKre OCHOBBI KOMITBIOTEPHOTO MOJICITMPOBAHUS T€OMETPHUECKUX OOBEKTOB:
yue0. mocobue / [TonsackoB FOpwuit BsuecnaBosuy, JI. B. Ky3nenosa, A. B. Hukomnaes; Yul'V. -
VaesHosck, 1998. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/1023/polyanskov.pdf

r. IIporpammHuoe obGecrieueHue
1. Visual Studio 2008.
2. Siemens NX 7.5.

CornacoBaHo:

/ / /

JI0JDKHOCTB COTpYIHVUKA HAYYHOH OMOIHOTEKN [Y4(e} TOAINCH JaTa
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IMpodeccnonanbHbie 6a3bl JAHHBIX, HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. DJ1eKTPOHHO-0U0IHOTEeYHbIEe CHCTEMbI:

1.1. IPRbooks: anekTpoHHO-OMONIMOTEYHAs cucTeMa : calT / rpynmna komnanuii A Ilu Ap
Menua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Peskum moctyma: ajst 3aperucTpup.
II0JIb30BaTeNeH. - TeKCT: 2JIEKTPOHHBIM.

1.2. FOPAWT: saekTpoHHO-6u6IMoTeuHast cucteMa : caifT / OO0 DIeKTpOHHOE U3[aTeNbCTBO
IOPAUT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum pocTyma: mis
3apEerucTpUp. Mojib3oBarene. - TeKCT: AIEKTPOHHBIN.

1.3. KoHCynbTaHT cCTyzneHTa: SJEKTpPOHHO-OmOmMoreuHas cucrema: cair / OOO
IMomurexpecypc. — Mockaa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_Kit/x2019-
128.html — Pesxum moctyna: 1yist 3aperucTpup. nojib3oBareield. — TeKCT: AIeKTPOHHBIN.

1.4. Jlanb: snexkTpoHHO-OMOMMoTeuHas cucrema: cadt / OO0 DBC Jlanp. — Cankr-IlerepOypr,
[2020]. — URL.: https://e.lanbook.com — Pexxum mocTyma: i 3aperucTpup. mojib3oBareneit. — TekcT:
3JIEKTPOHHBIN.

1.5. Znanium.com: syiekTpoHHO-OMOIMOTeuHas cucteMa: caiit / OOO 3nHaHuyM. - MockBa,
[2020]. - URL: http://znanium.com — Pexum mocTyma: i 3aperdCTpHp. MOjb30oBareneil. - TeKcT:
JJIEKTPOHHBIN.

1.6. Clinical Collection : xomjekuus i MEAUIMHCKUX YHHBEPCUTETOB, KIHUHUK,
MEIUITTHCKUX OuOIHOTEK // EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008 — Pexxum gocTyma: ajisi aBTOpU3. Moyib3oBareneil. — Tekcr:
3JICKTPOHHBIN.

2. Koucyabrantllaoc [DnekTpoHHBIH pecypc|: cmpaBodHas mpaBoBas cuctema. /OO0
«Koncynprant Ilmoc» - DnektpoH. naH. - Mocksa: Koncynsrantllntoc, [2020].

3. ba3bl JaHHBIX NEePUOTUYECKHX U3TAHUIA:

3.1. baza naHHBIX NEPUOIMYECKUX U3AaHUM: 31eKTpoHHbIe )XypHaibsl / OO0 NBUC. - Mockaa,
[2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum npoctyma: i aBTOPH3.
MOJIb30BaTeen. — TEeKCT: JIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuHas anekrponHas Oubnuoteka : caiit / OOO Hayunas DnekrpoHHast
bubnnoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexum mocTyma: mjasi aBTOPH3.
IOJIb30BaTened. — TEeKCT: 2JIEKTPOHHBIN

3.3. «Grebennikony: anekrponnas 6ubnuoreka / NI I'pebennnkoB. — Mockga, [2020]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum pmocryma: ajsi aBTOPH3. MOJb30BaTElICH. —
TekeT: 2IeKTPOHHBIN.

4. HanuoHa/IbHasi JJIEKTPOHHAsi OMOJMOTEKA: JJIEKTPOHHAs OMOIMOTEKa: denepaibHas
rocyJapcTBeHHas HH(OpMaIMOHHas cuctemMa: cailT / MunucrepctBo KyasTypsl PO ; PI'b. — Mocksa,

[2020]. — URL: https://H36.pd. — Pesxum mpoctyma: st moib30BaTesei HaydHoi onbnmmnoreku. — TekcT:
JJIEKTPOHHBIN.

5. SMART Imagebase I EBSCOhost : [mopTan]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741 — Pexum JocTyma: s aBTOPH3.

nojip3oBareseil. — Mizo0pakeHue: 3J1eKTpOHHbBIE.

6. ®enepanbubie ”HPOPMAITHOHHO-00pPa30BaTEIbHbIE OPTAJIbI:

6.1. ExuHoe OKHO JocTyma K 00pa3oBaTeldbHBIM pecypcaMm : ¢enepaibHbli moptan /
yupenutens ®I'AOY JITTO LIPTOIT u UT. — URL: http://window.edu.ru/. — TeKkcT: 31eKTPOHHBINA.

6.2. Poccuiickoe obpazoBanue : ¢peaepanbublii nopran / yupeautens GPIAOY 1O LIPTOII u
WT. — URL: http://www.edu.ru. — TekcT: 371€KTpOHHBII.

7. Ob6pa3oBaTesnbHble pecypebl Yal'y:
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7.1. DnexrponHas 6ubmuoreka Yiul'V: monyns ABHUC Mera-ITPO / OO0 «/lata Dxcnpecey. —
URL.: http://lib.ulsu.ru/MegaPro/Web. — Pesxum gocTyma: [uist mojib30BaTelcii HaydHOU OMOIMOTEKH. —
TekeT: 27eKTPOHHBIN.

7.2. Ob6pasoBarenbubiii mopran Yial'V. — URL: http://edu.ulsu.ru. — Pexxum moctyma: s
3apETUCTP. MOJb30BaTeNeh. — TEKCT: ANEKTPOHHBIN.

8. OpuumaabHBI MOPTAJT KOMIAHUK Siemens

CropaBounass uH(oOpMalms Mo mnporpaMmHomy obecneuenuto Siemens NX - URL:
https://docs.plm.automation.siemens.com/tdoc/nx/1847/nx_help#uid:index — Pexum goctyma
OTKPBITBIN. — TEKCT: 2JIEKTPOHHBIN.

CornacoBaHo

JomxHocTh coTpyanuka YUTuT (1115 (0] MOAIUCH aara
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12. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBbI

Aynuropuu JyTsl POBEACHUS JIEKIIUH, CCMHHAPCKUX 3aHSATUH, JIJIS BBIMOJIHEHUS Ta00OPATOPHBIX
paboT U NPaKTHUKYMOB, [UIsl MPOBEICHUS TEKYIIEro KOHTPOJISI M TMPOMEXKYTOUHOM aTTeCTallHH,
KYpPCOBOT'O MPOEKTHUPOBAHMUS, TPYIIIOBBIX U MHAUBUAYATbHBIX KOHCYJIbTAIUH.

AyauTOpUN YKOMIUICKTOBAHBI CIEIUATU3UPOBAHHON MEOCNbI0, YUeOHOM TOCKOH. AyIUTOPHH
JUIS. TIPOBEACHUS JICKIMK O0OpYIOBaHBl MYJIBTHUMEIUHHBIM OOOPYJOBAHHEM JJIsi MPEIOCTABIICHUS
uHpopmanuyd OOIBIION ayAUTOPUU. [Tomemienuss Assi CaMOCTOSITENILHOM pabOThl OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEeHUs] K ceTu «MHTepHeT» u obecneyeHueM
JOCTyma K D3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTENbHON cpesie, 3JIEeKTPOHHO-OUOIMOTEUHOM
cucreme. IlepeueHr oOOpymOBaHUS, HCIOIB3YEeMOIO B Y4eOHOM TpoIecce, YKa3bIBaeTCs B
COOTBETCTBUM CO CBEICHHSIMH O MaTepHUaJIbHO-TEXHUYECKOM O0OECIeYeHUH U OCHAIEHHOCTHU
o0pa30BaTeNBLHOTO TpoIecca, pa3MENICHHBIMU Ha oduimansHoM caiite Y'Y B pasnene «CBeneHust
00 o0pa3oBaTenbHOI OpraHu3alum.

JlaGopaTopHbie pabOTHl MPOBOASATCS B Y4eOHO-HAYYHO- MPOM3BOJCTBEHHOW JIa0OpaTOpPUHU
«udpposoe mpouszBoactso» kadeapsl «MMTC» ¢ ycTaHOBIEHHBIM MPOTPAMMHBIM OOECHIEUEHUEM:
Visual Studio 2008 u Siemens NX 7.5.

13.  CIHIEIMAJIBHBIE YCJOBUA 1JIs1 OBYYAIOLIUXCSA C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3/10POBbS

B cinyuae HeoOxoaumMocTH, 00y4aroMMCsl U3 YKcia JIML ¢ OFPaHUYEHHBIMU BO3MOXKHOCTSIMU
3710pOBbsl (IO 3asBJIEHUIO OOYYaroIErocsi) MOTyT HIpeIJaraTtbCsi OAHM U3 CIEAYIOIIMX BapUaHTOB
BOCHPUATHS HH(OOPMALIUU C YISTOM MX WHANBUIYAIBHBIX ICUXO(QU3HIESCKUX OCOOCHHOCTEH:

— JJI JIML C HapyIIEHUs MM 3peHMs: B Ie4aTHOW (opMme yBeIMYEHHBIM HIpUGTOM; B dopme
AJIEKTPOHHOTO JTIOKYMEHTa; B (hopme ayauodaiina (mepeBoa yueOHbIX MaTepraioB B ayauodopmar); B
nedaTHo Qopme Ha s3blke bpailng; WHIMBUAYalbHbIE KOHCYJIbTAllUM C  TPHUBJICYECHUEM
TU(IOCYPIOTIEPEBOUNKA; UHANBUAYAIbHBIE 3aJJaHNUS U KOHCYJIbTALIUY;

— JUId JUI] C HapyUIEHMsIMHM cliyXa: B Me4aTHOH ¢opme; B (opMe AJIEKTPOHHOIO JOKYMEHTA;
BUJEOMATepHaIbl €  CyOTUTpaMH;  WHAMBUIYalbHblE  KOHCYJAbTallUW C  TNPHUBJICYCHUEM
cypaoncpeBoaurKka; MHAUBUAYAJIbHBIC 3aIaHUA U KOHCYJIbTalluH,

— JJIS JIMI C HapyIIEHUsIMM OINOPHO-JIBUTATENbHOIO ammnapaTa: B redatHoi ¢opme; B Gopme
3JIEKTPOHHOTO IOKYMEHTa; B (hopme ayanodaiina; MHIUBUAYAIbHBIE 3a1aHUS] M KOHCYJIbTAIMH.

B cnyyae HEOOXOOMMOCTH HCHOIB30BAHUSA B Y4€OHOM IpPOIECCE YACTUYHO/MCKIIIOYMTEIBHO
JMCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOJIOIUM, opranu3zaius padots! [II1C ¢ oGyyaromumucs ¢ OB3
U UHBAJIMJAMU I[pEeIyCMaTpUBAETCsl B AJIEKTPOHHOM HH(GOPMalMOHHO-00pa30BaTeNbHON cpeie ¢
YYETOM MX MHJIUBUAYATbHBIX ICUXOPU3NIECKUX 0COOCHHOCTEH

PazpaboTunk crapuuii npenoaasarenb A.A. biaroMeHTeinH

(noonucw) (OonarcrHocmy) (@HO0)
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Ipuioxenne 1
11. YYEBHO-METOANYECKOE U THOOPMALIUNOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

IlepeyeHb pekOMeHyeMbIX Y4eOHbIX U31aHUI
n.  OcHOBHas JUTEpaTypa

7. TlonsikoB A.H. Pa3pabotka ynpasinsmomux nporpamm ajsi ctankoB ¢ UITY. Cucrema
NX. Yacrp II [DnexkrponHbIii pecypc]: yuebnoe mocobue/ IlTomskoB A.H., Hukuruna
W.I1., ToruapoB M.O.— DnekTpoH. TeKCTOBbIe aaHHbie.— OpeHOypr: OpeHOyprckuit
rocynapctBeHHbeii  yHuBepcuter, ObC ACB, 2016.— 119 c.— Pexum pmoctyma:
http://www.iprbookshop.ru/69941.html .— 55C «IPRbooks»

8. Tonuapos, II. C. NX mis KOHCTPYKTOpa-MaIlMHOCTPOUTENS: ydeOHoe mocodue / I1.
C. I'onuapoB. — Mocksa: JIMK IIpecc, 2010. — 504 c¢. — ISBN 978-5-94074-590-7. —
Tekcr: ANeKTpOHHBIN //  JlaHb: 3JICKTPOHHO-OMOJIMOTEYHAsT  CHCTEeMa. —
URL.:https://e.lanbook.com/book/1321. — Pexum pgocTyma: sl 3aperucTpup.
noJib30Barenei. — TeKcT: ANeKTPOHHBIN.

9. Puxtep Ixedpdpu. CLR via C#. [IporpammupoBanue Ha miargopme Microsoft NET
Framework 4.5 na s3pike C# : mep. ¢ anrn. / Puxtep xedbdpu. - 4-e uzn. - Cankr-
[TeTepOypr: ITutep, 2014. - 896 c. - (Macrep-kmace). - ISBN 978-5-496-00433-6 (B
nep.). URL: http://lib.ulsu.ru/MegaPro/\Web. — Pexxum nocrtyma: mjis mojib30BaTelei
Hay4YHOU OMOIMOTEKH. — TEeKCT: AIEKTPOHHBIH.

10. ®denoposa l'anmuna HukonaesHna. Pazpabotka MPOTrpaMMHBIX
MOJYJIEH IPOrpaMMHOTO 00CCIICUEHHUS TSI  KOMIIBIOTEPHBIX CHCTEM: YyYEOHWK IS
crynentoB yupexnaenuit CIIO / ®denoposa ['anuna HukomaeBna. - 2-e u3a., crep. -
MockBa: Axanemus, 2017. - 333 c.: un. - (IIpodeccuonanbHoe oOpazoBaHme). -
bubmuorp.: c¢. 326-329. - ISBN  978-5-4468-4482-1 (8 mep.). URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexum poctyma: s TOJNb30BaTeinedl HaydyHOUH
oubmuoreku. — TeKCT: SMEKTPOHHBIM.

11. 3a6enun JL.LFO. OcHOBBI KOMIBIOTEPHOH TIpa@UKd M TEXHOJOTMH TPEXMEPHOTO
MOJICIIUPOBAHUS [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/ 3adenun JI.FO., KoHtokosa
OJIL., Hune O.B.— DOnekTpoH. TekcroBble naHHble. — HoBocubupck: Cubupckuit
rOCy/IapCTBEHHBI YHUBEPCHUTET TeIEKOMMYHUKaMi U nHpopmaruku, 2015.— 259 ¢c.—
Pexxum noctyma: http:// www.iprbookshop.ru/54792 html.— 9BC «IPRbooksy.

12. Siemens NX Programming Tools Help - URL:
https://docs.plm.automation.siemens.com/tdoc/nx/1847/nx_help#uid:index —  Pexum
JIOCTyNa: OTKPBITbIN. — TeKCT: 3JIEKTPOHHBIM.

e. JlonomHuTenbHas auTEpaTypa

5. Tlarapuna K. I'. Texuomorus pa3pa®oTKu MporpaMMHOro oOecnedeHus: YydeoO.
nocoOue 1t By30B 1o Hampasi. 230100 "MudopmaTtuka U BBIYUCIUTENbHAS TEXHUKA',
crert. 230105  "IIporpammHOe  oOOecmie4eHHE  BBIYUCIMTEIBHOW  TEXHUKH U
aBTOMaTH3UpOBaHHbIX cucteM" / 'arapuna Jlapuna I'ennanseBHa, E. B. Kokopesa, b. 1.
Bucnanyn; nox pen. JI. I'. I'arapunoit. - Mocksa: @opym: UHOPA-M, 2013. - 400 c.:
wi. - (Beiciiee oOpaszoBanme). - bubmmorp.: c. 388-391. - ISBN 978-5-8199-0342-1
(POPYM) (B mep.). - ISBN 978-5-16-003193-4 (MH®PA-M) (B mep.). URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexum pgoctyna: aias Tojb3oBareiell HaydHOM
6ubauoreku. — TeKcT: 31eKTPOHHBIM.

6. Meiiep b. OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MPOEKTUPOBAHUS [DJIEKTPOHHBIN
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pecypc]/ Meiiep b.— DiekTpoH. TeKCTOBbIE maHHble. — MockBa: HuTepHeT-

Yuusepcurer Muadopmarmonnsix Texnonoruit (MHTYUT), 2016.— 765 ¢c.— Pexum
noctyna: http://www.iprbookshop.ru/73692.html. — DBbC «IPRbooks»

7. Ksarpanu Teppu. Busyansnoe moaenupoBanue ¢ momornibio IBM Rational Software
Architect u UML TM: nep. ¢ anrn. / Karpanu Teppwu, /. Ilamuctpant. - Mocksa :
Kymui-TIlpece, 2007. - 192 ¢ wmn - ISBN  5-91136-027-6. URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexum pgocTyma: mis IOJb30BaTeleld HaydHOMR
oubmuoreku. — TeKCT: AIEKTPOHHBIH.

8. EsceeB A. H. UmxenepHas rpaduka u reomerpuyeckoe moaenupoBanue B NX 8.0:
yueO.-meron. ykazanus / A. H. EBceeB, M. A. 3aiikun, M. C. Yepnuko; Yil'V,
OMulT. - VYaesaosck: Yal'V, 2014. - 166 c. - bubmmorp.: c¢. 165. URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexum noctyna: Juis moJb30BaTeleld HaydHOH
OuoOMoTekH. — TEKCT: AIEKTPOHHBIN.

XK. Meroaudeckas JuTepaTypa
3. Meroauyeckne yKa3aHHs IO BBIMOJHCHHIO J1a0OpaTOpHOW pabOThI MPHUBEICHBI B
y4eOHO-METOJMUECKOM 1mocoOuu: biaromeHmTeiiHn Anekceid Anekcanaposuy. Pa3spaboTka
IporpaMMHBIX mpwioxkeHuid B Siemens NX 7.5: ydeG.-meron. mocobue /A.A,
bmomenmreitn, Yal'yV, ®OMUuAT. - Vaegaosck: Yal'y, 2020. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/168
4. MareMaTH4eCKHe OCHOBBI KOMITBIOTEPHOI'O MOJICIIMPOBAHMS T€OMETPHUICCKHIX
00BekTOB: yuebd. mocoowue / [TonssackoB Opuii BsiuecmaBoBuy, JI. B. Ky3nenosa, A. B.
Huxkonaes; Ynl'V. - Yaesaosck, 1998. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1023/polyanskov.pdf

3. [IIporpammHuoe obecrieueHue
3. Visual Studio 2008.
4. Siemens NX 7.5.

CortacoBaHo:

/ / /

JI0IDKHOCTB COTPYAHUKA HAYYHOH OMOIHOTEKH DdUO MOIIHACH nara
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Ipuio:xxkenne 2
11. YYEBHO-METOANYECKOE U THOOPMALIUMOHHOE OBECIIEYHEHUE
JUCHUIIJINHBI

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CUCTEMbI

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRbooks : snexkTpoHHO-OMOIMOTEYHAsE CUCTEMa : CalT / rpynmna KoMrmanuid Au [1u
Ap Menaua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pesxxum moctyma: s
3apEerucTpUp. Mojab30BaTenei. - TEKCT : 3JIEKTPOHHBIH.

1.2. FOPAUT : snexTpoHHO-OuOmMOTeuHas cuctema : caiit / OOO DieKTpoHHOE
m3patensctBo FOPAWT. — Mockea, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyNa: JUIsl 3apETUCTPUP. MTOIb30BaTENEH. - TEKCT : 3JIIEKTPOHHBI.

1.3. KoHCynbTaHT CTyAeHTa : 3JIEKTpOHHO-OMOiMoTeuHas cucrema : cait / OOO
[TonuTexpecypc. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum gocryma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. Jlanp : snekTpoHHO-OMONMOTEeYHast cucteMa : cailt / OO0 3BbC Jlanp. — CaHKT-
[TerepoOypr, [2020]. — URL: https://e.lanbook.com. — Pexxum mocTyma: i 3aperucTpup.
1osb30BaTenen. — TeKCT : 2JIEKTPOHHBIN.

1.5. Znanium.com : 3neKTpoHHO-OMOMMOTeYHass cuctema : caut / OOO 3HaHuyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum moctyma : Ui 3aperucTpup.
MoJb30BaTeNeH. - TEKCT : 3JIEKTPOHHBIM.

1.6. Clinical Collection : KoJIeKIMsS Ui MEIMIUHCKUX YHHUBEPCHTETOB, KJIMHHUK,
MEUITMHCKIX OnOIMOTEK // EBSCOhost : [mopraut]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — PeskuM jrocTyma @ i aBTOPHU3. MoJb30Baresei. — TeKCT :
JJIEKTPOHHBIN.

2. Koncyastantlliioc [DnekTpoHHBIN pecypc]: cnpaBouHas mpasoBas cucrema. /OO0
«Koncynbrant ITnmrocy - Dnektpon. naH. - Mocksa : Koncynerantlnroc, [2020].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. ba3a naHHBIX MEPHOAMYECKUX W3JIaHHUM : 31eKTpoHHBIe *)ypHaisl / OO0 NBUC. -
Mocksa, [2020]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexum goctyma : s
aBTOPU3. NOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas snektpoHHas Oubnuorexa : caiir / OOO Hayunas
OnekTponHas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nocryma : s
aBTOPU3. NOJIb30BATENEH. — TEKCT : JIIEKTPOHHBIN

3.3. «Grebennikony : sanexrponnas oudnunoreka / U/ I'pedbennmnkoB. — Mocksa, [2020]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : Ui aBTOPHS.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

4. HanuoHajJbHasi JJIeKTPOHHAsE OuO/AMOTEKA : DIEKTpOHHAs OuOIMOTEeKa
denepanbHasi rocyaapcTBeHHas WH(GOPMAIMOHHAS CUCTEMA : CaT / MUHUCTEPCTBO KYIbTYPHI
P® ; PI'b. — Mocksa, [2020]. — URL: https://H36.pd. — Pexxum moctyma : ayis mosib3oBaTesen
Hay4YHOI OubmmoTeku. — TeKcT : 271eKTPOHHBIH.

5. SMART Imagebase Il EBSCOhost : [mopTan]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum gocTyma : Ui aBTOPHS.
noJib3oBarenei. — M3o0pakeHue : 3IeKTPOHHEIE.

6. @PenepanbHble HHGOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIbI:

6.1. EanHoe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcam : (emepanbHbIil mopran /
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yupeautear OIAOY JIIO IIPI'OIT m UT. — URL: http://window.edu.ru/. — Tekcr
AJIEKTPOHHBIN.

6.2. Poccuiickoe obOpazoBanue : ¢enepanbHblii moptan / yupenurenr OI'AOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 3J1eKTpOHHBIHA.

7. O0pa3oBaTenbHbIe pecypebl Yal'y:

7.1. Dnekrponnas Oubnuoreka Ynl'Y : momyne ABUC Mera-ITPO / OO0 «/lara
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctyma : s mojb3oBareiei
Hay4YHOH OubmmoTeku. — TeKceT : 3J1eKTPOHHBIA.

7.2. O6paszoBarenbubiii mopran Yul'V. — URL: http://edu.ulsu.ru. — Pexwum goctyma : ajst
3apPETUCTP. MOJIb30BaTENEH. — TEKCT : AIEKTPOHHBIN.

8. OpuumaabLHBIH MOPTAT KOMIAHKK Siemens

CnpaBoynass uH(opMmanusi 1mo mporpaMmHomy obecneuenuto Siemens NX — URL:
https://docs.plm.automation.siemens.com/tdoc/nx/1847/nx_help#uid:index — Pexxum mocrtyma :
OTKPBITBIN. — TEKCT : 2JIEKTPOHHBIN.

CoracoBaHo

JonxuocTsb corpyanuka YUTuT [%(0] NOANNCH aarTa
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IIpunoxenne 3

13. CHEHHUAJIBHBIE YCJIOBUSA 1JIS1 OBYYAIOLIIUXCA
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cnyyae HeoOXxomumocTH, oOOydaroUMMCS M3 4YMCIAa JIML C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0pOBbsI (IO 3asBJICHUIO OOYYaroIErocsi) MOTYT MpeAjaraThCsi OJHU W3
CIIEAYIOUIMX BapuUaHTOB BOCHPHUATHA HHGPOpPMALMM C Y4ETOM MX HHAUBUAYAJIBHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JUIs JIAL C HApYIIEHUSIMU 3pEHUs: B IIeYaTHOH (opMe yBeIHMUeHHBIM IPUPTOM; B popme
JJIEKTPOHHOTO JOKYMEHTa; B (Qopme aynuodaiina (mepeBoj ydeOHBIX MaTepuanoB B
aynuodopmar); B medaTtHoW ¢opme Ha s3bike bpaiins; WHAMBHIyadbHBIE KOHCYJIBTAIUH C
IpUBJICUYEHUEM TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYaJIbHbIC 33/1aHUSI U KOHCYJIbTAIUHY;

— JAus TN C HApYUICHUSIMH Cciyxa: B medaTHoi ¢opme; B (opme 3IeKTpPOHHOTO
JIOKYMEHTa; BU€OMaTepHalIbl C CyOTUTPaMU; MHIUBUAYaAIbHbIE KOHCYJIBTAIIUM C IPUBJICYCHUEM
CYpJIOTIEPEBOIUMKA; HHANBUIYAIbHBIEC 3aJaHUS U KOHCYJIbTALINH;

— IS UL ¢ HapyUIeHUsSMHU OIOpPHO-ABHMraTeNbHOIO ammapara: B IedaTHo ¢opme; B
dopmMe HIEKTPOHHOIO [JOKyMeHTa; B (opMme aynuodaiina; MHIMBUAyalbHBIE 3alaHus U
KOHCYJIbTaI[H.

B cilyyae HE00X0IMMOCTH UCIOJIb30BAHUSA B yueOHOM nporiecce
YaCTUYHO/MCKIIIOUYUTENHHO JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, OpraHW3anus
pabotsl IIIIC ¢ obywaromumucs ¢ OB3 u uHBanugamu npeaycMaTpUBAETCs B AJIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaATENBHON Cpefie C Yy4eTOM MX HHIUBUAYAIbHBIX NCHXO(DHU3MUYECKHX
0CcOOEHHOCTEH.
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[Ipunoxenue 1

B) IIpodeccuonanbHbIe 0a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DJ1eKTPOHHO-0H0IHOTEYHbIE CUCTEMbI:

1.1. Iludposoii obpazoBarenbHblii pecypc I[PRsmart: 31nexkTpoHHO-OMOIMOTEUHAS
cucrema: caitr / OOO Kommanus«Ait Ilu Ap Menua». - Caparos, [2024]. -
URL:http://www.iprbookshop.ru. — Pexxum noctymna: asns 3aperucTpup. nojab3oBaresnei. - TekcT :
3JIEKTPOHHBIM.

1.2. O6pasosarenshas miathopma FIOPAUT :06pa3oBaTenbHEI pecype, dIEKTPOHHAS
oubmuoreka : caiit / OOO DnekTpoHHOE m3narensctBo«FOPAUT». — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctyna: jyist 3aperucTpup. mojab3oBaresie. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manubIx «OnekTpoHHas 6ubnmoreka rexunyeckoro BY3a (OBC «Koncynbrant
CTYJICHTa»): JIEKTPOHHO-0MOmoTeuHas cucrema : cat / OOO «llomurexpecype». — MockBa,
[2024]. “URL:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: ans 3aperucTpup.
MoJIb30BaTeNeh. —TeKCT : JIEKTPOHHBII.

1.4. KoHCcynbpTaHT Bpaya. DNEKTPOHHAS MEAUIIMHCKAs OubaroTeka :0a3a NaHHBIX : CalT /
OOO «Bpicmias mKoja OpraHu3allid M YIPaBICHUS 3JpaBoOXpaHeHHEeM- KoMIUIEKCHBIM
MEAMIIMHCKUI KOHCanTUHT». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpmias MegUIIMHCKas OUOINOTEKA : DIEKTPOHHO-OMOIMOTEUHAs CUCTEMA : CalT /
00O «bykamny. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlanp: snekTpoHHO-OMOMMOTeUHass cuctema : caiit/ OO0 DBC «Jlawby. —
CankrllerepOypr, [2024]. —URL:https://e.lanbook.com. — Pexxum noctyma: ans 3aperucTpup.
MoJIb30BaTeNeh. —TeKCT : JIEKTPOHHBII.

1.7. OBC Znanium.com: 371eKTpOHHO-O0uOIMoTeyHas cucremMa : caidt / OO0 «3HaHmYMY.
- Mocksa, [2024]. - URL: http://znanium.com. — Pexum pgoctyna: s 3aperucTpup.
IIOJIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncyabrantllmoc [DnekTpoHHBIN pecypc]: cnpaBouyHas mpaBoBas cuctema. /OO0
«Koncynbrant ITnrocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].

3. eLIBRARY.RU: nayuynas snektponHas Oubnmoreka : caiit / OOO «Hayunas
OnekrponHas bubmmoteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum noctyna : ans
aBTOpH3. MOJIb30BATENEH. — TEKCT : AJEKTPOHHBIN

4. ®enepanbHasi rocyaapcrBeHHass mHpopmanuoHHasi cucremMa «HamuonaabHas
JIEKTPOHHAasi OM0JIMoTeKa»: IeKTpoHHas oubmmoreka: caiit / ®I'BY PI'b. — Mocksa, [2024].
URL:https://H36.pd. — Pexxum goctyna: ans moib3oBareseil HaydyHOW OMOIHOTeKu. —Tekcr :
3JIEKTPOHHBIM.

5. Poccuiickoe obpazoBanue: ¢enepanbHblii mopran / yupeaurens GIAY «DUL[TO». —
URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIA.

6. DaexTponHasi oubdauoTeynas cucrema Yal'y : moxynb «DnekTpoHHast OMOIHOTEKa
ABUC Mera-ITPO / OO0 «Jlata Dxcnpeccy. — URL:http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA :JIJIs1 TI0JIb30BaTeNeil HayuyHOH OUOIMOTeKkH. — TeKCT : AIeKTPOHHBIH.

CornacoBaHo:
WnxeHep BeayLIuii W [O.B. lllypenko
30.08.2024
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