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1. IlepeyeHb NMJIAHMPYeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUHMILJIMHE, COOTHECEHHBIX C NUIAHUPYEMBbIMHU pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pesynbrare ocBoeHus1 00pazoBaTeIbHON IPOrpaMMBbl OakanaBpraTa 00yJaromuiics JOHKEH OBIAAETh CICAYIOIUMU pe3yIbTaTaMu 00ydeHUs

10 JUCIUILINHE:

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIM U

KO,I[ N HAMMCHOBAHUEC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ysIbTaThl 00yUCHUS
(meckpumnTopsl)

OIIK-5

Crioco6eH ucnonbp30BaTh
COBpPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JUIsl pELICHUs 3a1a4
po(heCcCHOHATTLHOM e TEIIbHOCTH,
paboThI ¢ HAYYHO-TEXHUYECKON U
IIATEHTHOM JINTEpaTypoOHu.

OIIK-5.1

Hcnonn3oBanne HOPMAaTHUBHOM,
TEXHOJIOTHYECCKOM JIOKYMEHTAI1H,
MMaTEHTHOM JIUTEpaTyphl IS
MIPOCKTUPOBAHUSI M COMPOBOXKICHUS
TEXHOIOTMYECKUX MIPOIIECCOB
MOJIy4YEHUs u nepepadoTKu
MaTepuasoB COBpPEMEHHOM
SHEPTEeTUKHU

3HaTh:

- TEXHOJIOTUM M CTaHJapThl  MH(MOPMAIMOHHOM  MOAJIEPIKKH
YKU3HEHHOTO IHKJIAa 00bEKTOB XUMHUecKoi TexHooruu (3H-1);

- METOJIMKM ¥  QJITOPUTMBl  MPOCKTHPOBAHHSI TEXHOJIOTUYECKUX
nporiecco (3H-2).

YmMmern:

- OPHCHTUPOBATHCA B CTaHAApTaX HHPOPMAIMOHHOW ITOICPIKKH
KM3HEHHOTO UKJIa 00bEKTOB XUMHUUECKOM TexHoaoruu (Y-1);

- COCTaBIIATh  ANTOPUTMBI  MPOCKTHPOBAHUS  TEXHOJOTHUYECKUX
MPOLIECCOB TMPH MEPEHACTPOMKE TMPOM3BOJACTBA HA HOBBIM BHI
POAYKIIHH, TPOU3BOIUTEIBLHOCTD, COCTaB ChIpbs (Y-2);

Baagern:

- crmoco0amMu MPEICTABIICHUS MHOXECTBA MPOCKTHBIX PEIICHUN IS
TEXHOJIOTHYECKHX MPOLIECCOB MOJTYYEHHS U MepepadOTKH MaTepUaIOB
coBpeMeHHoi#t sHepreTuku (H-1).




Kox u HaumenoBanue

Kon n HanmMeHoBaHUe HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIIUH NOCTHXKEHUS KOMIIETEHIIUU (meckpunTopsl)
OIIK-5.2 3HATh:
Hcnons3oBauue COBPEMEHHBIX | - 0COOCHHOCTH CUCTEM yIIpaBJICHHS IPOCKTUPOBAHHEM U

WHGOPMALIMOHHBIX ~ TEXHOJOTHHA U
IIPOrPaMMHBIX CPEACTB Ul pELICHUs

3aja4 IIPOEKTHPOBAHUS
TEXHOJIOTUYECKUX IIPOLIECCOB
IIOJTyYEHUS u nepepadboTKu
MaTepHualoB COBPEMEHHOI
SHEPreTUKU

npoeKTHBIMU JaHHbIMU (3H-3);

- ApXUTEKTYpPY, XapaKTEepUCTHKU U (PYHKIMOHAJIbHBIE OCOOEHHOCTH
CHCTEM aBTOMATU3UPOBAHHOTO NpoekTupoBanus (3H-4).

YMmern:

- ICTIOJIb30BAaTh COBPEMEHHBbIE HH(GOPMAIIMOHHBIE TEXHOJOTHH U
IpOorpaMMHBbIE CpPEICTBA Ul pELIeHHUs 3aJady I[POEKTUPOBAHUS
TEXHOJIOTUYECKUX TPOLIECCOB MOIYUEHHs U IepepabOTKN MaTepHaioB
coBpeMeHHo# sHepreTuku (Y-3).

Baajgern:

- cnoco0amM pelIeHus 3ajady aBTOMaTU3UPOBAHHOTO IIPOSKTUPOBAHUS
TEXHOJIOTUYECKHUX TIPOLIECCOB C HCIOIB30BAHUEM COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIA 1 IporpaMMHbIX cpeacts (H-2).




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumumaa «ApromarusupoBanHoe mpoektupoBanue» (b1.0.20) orHocutes k broky 1
«JlucuuIuMHbl (MOIYNIN)» 00s3aTeIbHOM YacTH 00pa3oBaTENbHOM IporpaMMsbl cHELUaIUTeTa U
u3ydaercs Ha 4 Kypce B / ceMecTpe.

B wMeroguueckoM IiaHe JUCLMIUIMHA ONMPAECTCS Ha OJIEMEHThl KOMIETCHILIMH,
chopMHpOBaHHBIE IPU M3yYeHUU auciuIuiuH «MHpopmarukay, «Matematukay, «HxeHepHas
rpadukay, «O01as 1 Heopranudeckas XuMus», «O01mas XuMudeckas TexHoaorus», «lIpomeccel
U anmapaTbl XUMHYECKOW TEXHONOTUm», «OCHOBBI SACPHONH (U3MKH U JOZUMETPUN.
[TosydeHHBIE B IIpoliecce U3YYEHHUs IJUCLMILUIMHBI «ABTOMATU3MPOBAHHOE ITPOECKTHUPOBAHME)
3HAHUS, YMEHHS ¥ HABBIKM MOTYT OBITh HCIIOJIb30BaHbI IPU U3Y4EeHUH AUCHUILTUHBI «IIpomecch
U anmnapaTtsl pajdaliOHHO-XMUMHUYECKOM TEXHOJOTHMU», IPU IPOXOKICHUH ITPOU3BOJCTBEHHOU
NPaKTUKHU, & TAKXKE MTPH BBIMIOJIHEHUH BBITYCKHOW KBAJTHM(PHKAIIMOHHON pabOTHI.

3. O0beM AUCHHUILINHBI

Bcero,

Bun yuebHoit paboThl 3E/aKarn, 4acos

OO0mast TpyA0eMKOCTb M CHUILIHHBI 3/108

(3a4eTHBIX SAMHMI aKaIEMUICCKUX YacOB)

KonrakTHasi pa6oTa ¢ mpenojaBarejieM: 62
3aHATHUS JCKIIMOHHOTO THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHHApPLI, ITPAKTHYCCKUC 3aHATUA -

nabopaTopHbie pabOThI 36
KkypcoBoe npoektupoBanue (KP wum KIT) 8
KCP —

Jpyrye BUJbl KOHTAKTHOM paboThI —

CamocrosiTesbHast padora 46

dopma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npome:xyTouHoii arrecranuu (KP, KII , 3auer, sx3amen) 3auer, KP




4. Conep:xkanue TUCHUNTHHBI

4.1. Pa3zgennl AMCHUNIMHBI U BUABI 3aHATHH

n/m

HaunmenoBaunue
paszena IUCUUIUINHBL

3ausaTusa JICKIIMOHHOI'O THUIIA,

aKaj. 4acel

CCMHUHApPCKOIro

aKaj. 9acel

3auaTus

THIIA,

CeMuHapbI U/WITH
MPaKTHYECKUE 3aHATHS

JlabopartopHsie pabOTHI

CamocrosTenpHas pa60Ta,
aKal. 4achl

DopmupyeMbIe KOMITETSHITAN

dopMUpyeMbIe HHAUKATOPHI

Brenenue B nucuumiuny. OCHOBHBIE
onpeaencHus U TepMuHosiorus. O0630p
HOPMAaTUBHBIX IOKYMEHTOB B 00JIaCTH
MIPOEKTUPOBAHUS TEXHOIOTUIECKUX
MIPOIIECCOB TOTyYeHUS U TepepaboTKu
MaTepUaoB COBPEMEHHOU
SHEPTeTHKH.

OIIK-5

OIIK-5.1

Texuuueckoe obecnieuenne CAIIP.
ITonsarue ABTOMATU3UPOBAHHOT'O
paboyero MecTa MPOEKTUPOBIIHKA.
Komnonentst APM npoekTupoBIIKKa.

OIIK-5

OIIK-5.1
OIIK-5.2

Nudopmarnmonnoe obecrieueHne
CAIIP. CYB/, undopmMaiioHHbIe
MOJENN U 0a3bl JaHHBIX.

- 12

14

OIIK-5

OIIK-5.1
OIIK-5.2

MaremaTHueckoe ooecrieueHue
CAIIP. MaTtemaTnueckue MOAEIIN B
3a/1agax MPOEKTUPOBAHUS TPOIIECCOB
TIOJTyYEHUS U ITepepaboTKu
SHEPrOHACHIILEHHBIX MAaTEPUATIOB U
H30CTINH.

- 12

14

OIIK-5

OIIK-5.1
OIIK-5.2

Busyansaoe 3D-MoenupoBaHue u
(usnUecKoe NPOTOTHITUPOBAHHUE B
MPOCKTUPOBAHUH MTPOIIECCOB
MOJTYYEHUS U IepepaboTKH
MaTepHalioB COBPEMEHHOMN
SHEPreTHKH. AJITUTHBHBIC
TEXHOJIOTHH.

- 12

14

OIIK-5

OIIK-5.1
OIIK-5.2




4.2. 3aHATHA JeKIMOHHOI0 THIIA

Ne
asena HaumenoBanue TeMbl O0neM, uHoBannonHas
p U KpaTKOE COAECPIKAHUE 3aHITHUS aKaJ. Jyacel ¢dbopma
JTUCIHATIINHBI
1 BBenenne B gucimiuinny. OCHOBHBIE OmIpenelieHus U 2 JIB

TepMuHONOTHs. O630p HOPMATHBHBIX JOKYMEHTOB B
00/1aCTH IPOEKTUPOBAHUS TEXHOJOTHYECKUX MPOLIECCOB
HOJYYEHHUs] U 1epepadO0TKH MaTepHalloB COBPEMEHHOM
JHEPIeTUKH.

OcHOBHBIE OIIpEIeNICHUS u HOHATHS
ABTOMAaTH3UPOBAaHHOTO IPOEKTUPOBaHUA. BBeneHue B
METOJIOJIOTHIO  TIPOEKTHPOBAaHUS  TEXHOJIOTMUYECKUX
IPOLIECCOB IONYYEHHs U MepepabOTKH MaTepualioB
COBpPEMEHHOM SHEPIreTUKH. HNuxenepHoe
NPOCKTHPOBaHHE,  LUPPOBOE  NPOTOTUIHPOBAHUE.
CAIIP. Knaccudpuxanms CAIIP. CucremHas
opraam3amuss CAIIP. Bugst ob6ecneuenmit CAIIP.
[IpenmerHo-opuentupoBanusie CAIIP: MCAD, ECAD,
PDS, CAAD. Ilomstue o CALS-rexnonorusx.
[TpuHOMIIBI  AaBTOMATH3UPOBAHHOTO  MIPOCKTHPOBAHUS
TEXHOJIOTHUECKUX MPOLIECCOB MOJTyYEHUS u
nepepadoOTKH MaTepHaloB COBPEMEHHOW HSHEPIeTHKH.
IlocranoBka 1menmu W 3a7ad  MPOEKTHPOBAHUS
TEXHOJIOTHUECKUX MPOLIECCOB MOJTyYEHUS u
nepepadoOTKH MaTepHaioB COBPEMEHHOW HSHEPIreTHKH.
CucteMHBIi  TOAXOJ,  CTPYKTypa H  CTagud
npoektupoBanus. ['OCT  15.016-2016 «Cucrema
paspabOTKM M [OCTAaHOBKM  MNPOAYKIMH  Ha
MPOU3BOACTBO». [lOHATHE TEXHUYECKOTO 3aJaHus,
3CKM3HOTO © pabouero mpoekra. ['OCT 2.103-68
«ECK/I. Craguu pazpabotkm». DenepanbHble HOPMBI U
nmpaBujia B OOJIACTH TEXHOJOTMYECKUX IPOIECCOB
MOJTyYeHHUs] U TIepepabOTKH MaTepHalioB COBPEMEHHOU
sHepreTuku. Jlunreuctuueckoe obecneuenne CAIIP.
Knaccudpukanus s36IKOB 0OOBEKTHOTO MPOCKTHPOBAHHS
u wMozenupoBanus. S3pik UML. Ero nHasHaueHwue.
ITpumep UML-nmarpamm.




Ne
paszmena
IACLUIUIVHBI

HaumMenoBaHue TeMbl
" KPaTKOC COACPIKAHUC 3aHATHUA

O0nemM,
aKaJ. 4acel

NunoBanuonHas
¢dopma

2

TexHuueckoe obecneueHue CAITIP. ITonaTue
aBTOMATU3UPOBAHHOTO pabouero MecTa
IPOCKTUPOBIIHUKA. KoMnoHeHThI APM
MPOEKTUPOBIIHKA.

AmnmnapatHoe oOecnieuenue APM  mpoekTHpOBIIMKA.
Kputepun ompenenenust u BbIOOpa  ammapaTHOTO
ocHamennst APM mpoektupoBmuka. CrenuanbHOeE
MIPOTPaMMHOE obecrieueHue UACHTU(UKAUU
XapaKTEePUCTHK U TUArHOCTUKH DBM mpoeKTHpOBIIHKA.
Bayrtpennue ycrpoiictBa OBM, yHHpHUIMPOBaHHBIE
KOMMYHHKalMOoHHBIe  uHTep(eicel. [lepudepuiinbie
YCTPOHCTBa BBOJA-BHIBOAA OOIIEr0 M CIEHUATBLHOTO
HazHaueHus. [IpunTep, mmorrep, 3D-mpunTEep, CKaHep,
3D-ckaHep, cBeTOBOE IIepo, IpadUUECKHil ILIAHIIET,
CEHCOPHBIN  dKpaH. ba3oBble TOHATHUS  CPEICTB
TEJIEeKOMMYHHUKAITIHA U CETEBBIX TEXHOJIOTUH B PEIICHUH
3amaq aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS,
XpaHCHHUA u nepeaayu IMPOCKTHBIX JaHHBbIX,
Opra"usalnuu €JIUHOTI'O UHGOPMAIMOHHOTO
MPOCTPAHCTBA.

4

JIB

HUndopmarmonnoe  obecneuenne  CAIIP.  CVYB],
nHGOPMAIMOHHBIE MOIEIN M 0a3bl TaHHBIX.

[lonstne  wHPOPMAIMOHHON  CHUCTEMBI,  CHCTEMBI
ynpasiernss 6azamu maHHBIX, CYBJl, kmaccuduxarms
CYB/Jl, OaHK JaHHBIX, CIOBapb JAaHHBIX. DyHKINH
CYB/. [Tpumenenne CYB/l u 6a3 naHHBIX B MPOSKTHOM
JIEATEIbHOCTA B O0JACTH TONYYEHUS W TIepepadOTKH
MaTEepHaJOB COBPEMEHHOM 3HEPreTHKH  (TIPUMEpBI
ctpykryp bBJI u  wunTrepdelicoB  momb3oBareneit).
PensiunonHas Mozenb AaHHBIX, PESIMMOHHAS anredpa.
CymHoctr n arpuOyTtel. WX cBoiicTBa. PensiuoHHbIE
CBS3H. Bunnl KJIIOUEH. O0s3arenbHbIe "u
HeoOs3aresbHbIe aTpuOyThl. CHUJIbHBIC U CJIa0bIe CBSI3HU.
Tunbl naHHBIX. Mopenu [aHHBIX: KOHLENTyaJbHAas
(morarus Ilutepa YUena m Maptuna), gartamorudeckas
(morammmst  IDEF1X).  CrpyKTypuHpOBaHHBIM  SI3BIK
3anmpocoB SQL (6azoBeie omepammm — SELECT,
INSERT, UPDATE, DELETE). Pemsuwonnas CYB/I
Microsoft Access, omucanue wuHTepdeiica, OCHOBHBIE
9JIEMEHTHI U (PYHKIHH.

JIB, MK




Ne
paszmena
IACLUIUIVHBI

HaumMenoBaHue TeMbl
" KPaTKOC COACPIKAHUC 3aHATHUA

O0nemM,
aKaJ. 4acel

NunoBanuonHas
¢dopma

4

Marematuueckoe obecniedeHue CATIP.
MaremaTtuyeckre MOJENIU B 3ajJauyax MPOCKTUPOBAHUS
IIPOIIECCOB TONYYEHHs] W TepepabOTKH MaTepHaioB
COBPEMEHHOMN IHEPTrETHUKH.

OCHOBHBIC ~ TOHSTHS  TCOPUM  MAaTEMAaTHUYECKOTO
MonenupoBanui. llemp W 3amaunm  MaTeMaTHYECKOTO
MonenupoBanui. Kiaccubpukamus MaTeMaTHIecKuX
MOJICIIEH. CTpyKTypHBEIE, (yHKITMOHAJIBHEIC,
TEOpPETHUECKHE (ICTEPMHUHUPOBAHHBIC), AMITUPHUCCKUC
(cTaTucTHdeckue) MareMatndeckue Moaenu. OCHOBHBIC
TpeOOBaHUs, TPEABABISEMbIE K MaTEeMaTHYCCKUM
MozenaM. [loHaThe aHanmu3a U CHUHTE3a B MOCTPOCHUU
MaTeMaTHYeCKOTO OMHCAaHUS 00BEKTa MPOSKTHPOBAHHUA.
OTanel W TPUMEPHl IOCTPOCHUS TEOPETHYECKUX U
SMIOMUPUYECKUX MaTeMaTthudeckux wmogeneil. [Ipumep
pelIeHus  3aJadd  XUMHYECKOH  KWHETHKH Ui
ompezaeneHus] pabOYNX YCIOBHA W TMPOTHO3HPOBAHUS
Ka4YC€CTBCHHBIX XapaKTCPpUCTUK XUMHUKO-
TEXHOJIOTUYECKOTO mpoiiecca. Meroanka
KOJIMYECTBEHHOMN OIICHKH aJIeKBaTHOCTH
MAaTeMaTUYECKOU MOJIENU. Y HUBEpCAIbHBIE MAaKEThI JJIst
aBTOMaTHU3allun U BU3yallu3allukl MATCMATHYCCKUX

pacuetoB: Mathcad, MATLAB, CurveExpert, DataFit.

4

JIB, MK

BusyanpHoe  3D-monenupoBaHne W Qusmyeckoe
MPOTOTUIIUPOBAHUE B MPOCSKTHPOBAHUHU IPOIECCOB
MOJIYYEHHS] W TIePEpabOTKU MaTepUaIOB COBPEMEHHOU
DHEPreTHKM. ATUTUBHBIC TEXHOJOTHH.

Ionstue u uens 3D-momenupoBanus U (U3UYECKOTO
MPOTOTUITUPOBAHUS 00BEKTOB MPOSKTUPOBAHUSI.
Omnpenenenne, CTpykTypa u cBoiictBa 3D-momenw.
Knaccudurammss wmeromo 3D-momenupoBanHust 10
apxuTekType (monmroHansHoe, cruiaitHoBoe, NURBS
(BekTOpHOE) MOJenupoBaHue), Mo crocobam 3D-
MOJICTTHPOBAHHS (mapameTpuueckoe, KapKacHoe,
MOBEPXHOCTHOE,  TBEPJOTEIILHOE,  MOJCIMPOBAHUC
Mmetachepamu). Dtamsl cuHTe3a 3D-momenu. TToHsaTHs
«0a30BBI  DJIEMEHT», «TPHAHTYISIUSAY, «0azoBas
oreparus, «ImapamMeTpu3aIus». Texctypsr "
matepuanbl. CpoiictBa MmatepuanoB. O030p cpen
TPEXMEPHOTO MOJIUTOHAITEHOTO MOJICTTUPOBAHHUS:
Autodesk 3d Max, Kommac 3D, SolidWorks, nanoCAD.
AJTUTHBHBIC MepeI0BbIe MIPOU3BOJICTBCHHBIC
TexHonoruu.  Mcropus — pasButHs M 00JacTH
npuMeHeHusi. CrocoObl  TIOCIOWHOTO M3TOTOBJICHUS
(GU3MYECKOr0 MPOTOTHIA O0BEKTa MPOCKTUPOBAHUS:
UV-o0myderne, OdKCTpy3us, CTpyHHOE HaIbUICHHUE,
CIUTaBlieHWe, JamuHUpoBaHue. J3D-mpuntep. Bunsl,
ycrpoiictBo,  TexHonorun — 3D-meuatn.  CrnocoObt
u3roroByeHus npoaykros 3D-neuaru: SLA, SLS, FDM,
DLP, CJP, MJM. FDM-rie4atb 1 BHJIbI MaTEPHAIIOB JIJIS
FDM-necuatu: PLA, ABS, PVA, Nylon, PC, HDPE,
PP, PCL, PPSU, Acrylic, PET(G), HIPS, TPU.

JIB

10




4.3. 3aHATHS CEMUHAPCKOI0 THIIA

4.3.1. CeMuHapbl, NPAKTHYECKHE 3aHATUS

Y4eOHBIM [JITAHOM HE IPEIyCMOTPEHBI.

4.3.2. JlaGopaTopHble 3aHATHUS

Ne
paszmena
IUCLUILIVHBI

HanmeHnoBaHue TeMbI
" KpaTKOC COACPIKAHUC 3aHATHUA

O0BewM,
aKaJl. 4achl

uaHoBannonHas
¢dbopma

3

Pa3zpabotka  mH(OPMAIIMOHHO-NOUCKOBON  CHUCTEMBI
HOJUICP’KKU MPUHATHS MPOEKTHBIX PEHICHUH B 00nacTu
HPOEKTHPOBAHMS NPOLIECCOB MOIYUCHHS U IEPEPAOOTKH
MaTepHaJoB COBPEMEHHON YHEPTETHUKH.

IIporpamMmHBIe CASE-cpenctsa MOJIETMPOBAHUS
nmanaeix;. AllFusion ERwin Data Modeler, Toad Data
Modeler, Microsoft Visio. TlomHOpYHKIIMOHATBHAS
CYB]J] Microsoft Access. Drambl MPOSKTHPOBAHUS H
pa3BepThIBaHMs 0a3bl AaHHBIX. BeImomHeHue 0a30BBIX
SQL-3ampocoB s TeCTHPOBaHUA PabOTOCIIOCOOHOCTH
BJl. Cosznanne rTpauUecKoro aIMHUHHCTPATHBHO-
MoUCcKOBOro uHTepdelica monp3oBarens Ui paboThHl ¢
MAHHBIMH WHGOpMaIMOHHOTO o0bekTa. CozmaHue u
TECTUPOBaHUE TNapaMeTpuyeckoro 3amnpoca K b/l u
oT4eTa C TMEPEYHEM PEKOMEHIYEMBIX IPOEKTHBIX
penieHuil.

12

KtC™m

MaremMaTHYECKOE MOJIEJIMDOBAHHE B 3aJa4ax
MPOEKTUPOBAHUS IPOLIECCOB IMONYUCHUS U IEPEPabOTKHU
MaTepUaJIOB COBPEMEHHOM YHEPTETUKMU.

OcBoeHHE TPUHIMIIOB pPa3pabOTKH  TeOpPeTUYECKON
JMHAMHYECKOM MOJIETTH C pacnpeneneHHBIMU
nmapamMeTpaMu ¢ HUCIIOJB30BAHMEM YHCICHHOTO METOAa
pelieHuss  AUHAMHYecKMX  cucteM  Pynre-KyTTel
Pemenune mnpsMoli 3amaud  KHUHETUKA XUMHYECKUX
peaknmii (pacdeT CKOPOCTEH peakIuii W ompeecHre
KHHETHYECKUX KPHUBBIX — 3aBUCUMOCTH KOHIIEHTPAIIHIA
pearupyronmx — BEImECTB OT  BpeMmeHH). Pacdyer
ONTHUMAIBHOTO BPEMEHH PEAKIMd B COOTBETCTBUU C
HaJIO)KEHHBIMM TEXHUKO-IKOHOMHYECKUMU u
SKCIUTyaTallMOHHBIMU ~ OorpaHnyeHussMH.  OrpeneieHne
ONTUMANBHOTO O0BeMa peakTopa. PemeHuwe mnpsmoi
3ajaul KMHETUKU B cpene Mathcad B cooTBeTCTBUM ¢
3aIaHHOMI cXeMOH peakuuit TUHAMHYECKON
KHHETUYECKOH MOJeNr Tpolecca, TMPOBOJUMOM B
peakTope 3aKphITOr0 THMA TMpU  H300apHBIX U
W30XOPHBIX YCIIOBHUSX.

12

KtCw™m
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HonuronansHoe TBeprorensHoe 3D-MonennpoBanue u
(duznyeckoe NPOTOTHUIUPOBAHNE 00BEKTOB XUMUYECKON
TEXHOJIOTHH MaTePHAIOB COBPEMEHHON SHEPTETHKU.
[Mpumepsr  3D-mogpeneit  oOopynoBaHusl U €ro
3JIEMEHTOB, SCKU3BI 1 0a30BbIC OIEPAIHH.
ABTOMAaTH3HPOBAaHHOE MPOCKTUPOBAHHE TPEXMEPHBIX
Mozenell XMMUKO-TEXHOJOTHYECKHX OOBEKTOB B Cpefe
«Kommnac 3D». OcBoeHrne METOIUKH MPOCKTHPOBAHHUS
TPEXMEPHOH  MOJAENH  XHMHKO-TEXHOJIOTUYECKOTO
00BeKTa, rapameTpH3aIun u pa3paboTKu
cuerudukanuu Moaean. [loaroroska daiina 3D-monenu
K 3D-neyarn.

Ouznueckoe NPOTOTUITUPOBAHUE MOAETICH XUMHYECKOH
TEXHOJIOTHH MAaTepHajoB COBPEMEHHOW SHEPreTHKH,
aAnauTUBHBIC TexHojormun u 3D-meuats. 3D-mpunTEep
«UP! Mini 3D». IIporpammuoe obecnedyenue mist 3D-
neyaTd, npouecc moarotoBku 3D-meyatn (moarotoBka
nonuroHanbHO  3D-Momenm  o0bekTa, KanMOpOBKa
o0opynoBaHus, BEIOOp MaTepHaia U HACTPOWKa PeKUMa
3D-neuarn). Ileyatrs Qusnyeckoro mpoToTHIa 0OBEKTa
XUMHYECKON W Hedrexmmudeckoi MHIycTpuu Ha 3D-
HpUHTEpE.

12

KtC™m
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4.4, CamocTosiTeibHasA padoTa 00y4aromMXxcst

No
paszzaena
IUCIUATUIMHEL

ITepeuenb BOpoOCoOB 11t
CaMOCTOSITETFHOTO N3YYEHUS

OO0neMm,
aKaJ. 9acel

®dopma
KOHTPOJIS

1

Wzyuenue ctpyktypsl u coxepxkanus I'OCT 15.016-
2016, I'OCT 2.103-68 «ECKJ. Craguu pa3paOOTKW».
Nzydenne 0a30BBIX rpaduaecKkux 3JIEMEHTOB
YHUDHUIMPOBAHHOT O si3bIKa MoAenupoBanust UML.

4

VYeTHBIH onpoc

Uzyuenne 0a30BBIX TpaQHUUECKHX SIEMEHTOB HOTAIMU
IDEF1X. Buael Mopmeneil naHHBIX: WHQOJOTHYSCKAs
Mozenb, Qusndeckas woxenb. Horamms [opmona
Osepecta. uarpammel baxmana. IlpencraBneHust B
0a3ax pgaHHBIX. VX HazHaueHHWE M MPEUMYLIECTBO.
Cepsepubie CYB]] u 6assr mamneix (MS SQL Server,
MySQL, Oracle, PostgreSQL). Mx mpeumymiectBa Han
neckronueiMHU (JokanbHBIMU) CYBJl. Anamutuueckuit
0030p u (opMaaM30BaHHOE OMHCAaHWE BHEIOPAHHOTO
00bEKTa  XMMUYECKOM  TEXHOJOTHMM  MaTepHajioB
COBPEMEHHOMU DHEPICTUKH. ITocTpoenue €ro
WHPOPMALIMOHHBIX MOZENeH NaHHBIX sl pa3paboTKu
0a3pl TaHHBIX ¥ WH()OPMAIMOHHO-TIONCKOBOW CHCTEMBI
TIOJIIEPKKH IIPUHATHS peurenus B obiactu
MPOEKTHPOBAHUSI MTPOIIECCOB MOIYYEHHsI U TepepaboTKu
MaTepUalioB COBPEMEHHON >HEpPreTHKU. Pa3zBepThiBaHUE
B/l monm ympaBmenmem MS «Access», paspaboTka
rpapuueckux  uHTepdeicoB  momb3oBaTens  JUIA
yhpaBiicHUS AaHHBIMU W (HOPMHUPOBAHUS TOMCKOBOTO
3ampoca. TectupoBanne WHPOPMAIMOHHO-TIONCKOBOH
cucrembl. [loaroroBka otuera o 1-ii nabopaTopHO
pabore.

14

YcTHbIi onpoc,
OTYET O
nmabopaTopHOM
pabote Ne 1,
MOJITOTOBKA
pasznena
KypCOBO# paboTsI

WzyueHnne SMIOMPUYECKMX MAaTEMAaTHYECKUX MOAeeH
JUIS  pelleHus o0paTHOM 3ajauM KHHETHKH. Merton
HaUMEHBIINX  KBajApaToB. Kpurepuum  YHCIEHHOTO
aHaJM3a aeKBaTHOCTH SMIIMPUYECKUX MAaTEeMaTHUECKHX
moneneil. Kpurepnit @umepa. Kpurepuit CrbroneHTa.
BeinoniHenue 2-i j1abopaTopHON padOTHI: MOCTPOSHHE
MaTpPHULIBI CTEXHOMETPHUUECKUX k03¢ purenTos,
MaTpPHUILIbl YaCTHBIX MOPSAKOB, COCTABIEHUE U pPELICHHE
cucreMbl an¢¢epeHInaIbHbIX YpPaBHEHHH B cpexe
Mathcad mpu BappbHpOBaHHH TEMIIEPATYPhl XUMHIECCKHX
peakiuii. Beioop n 000cHOBaHUE BBIOOpA ONTHUMAIBHBIX
PEKMMHBIX XapaKTePUCTHK (TeMIlepaTypbl U BpPEMEHH
CHHTE€3a) M PEAKUMOHHOI0 o0beMa H3 HECKOJIbKHX
BapHaHTOB pEIIEHHs 33Ja4d XUMHUYECKOW KHHETHKH.
Onucanne NPUHATHIX MIPH MOJAEIHPOBAHUN JOMYIIECHHH.
[ToaroToBka oTdera o 2-i mabopaTopHOIt padoTe.

14

VYeTHsl ompoc,
OTYeT 0
nabopatopHoi
pabote Ne 2
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No

pasnena IlepeueHs BompocoB It Obbem, ®dopma
CaMOCTOSITETIHHOTO U3YUCHHUS aKaJl. 4achl KOHTPOJISI
JUCITUTLTAHBI
5 TBepAoTenbHOE TOJNMTOHANBHOE MOJCITUPOBAHUE B 14 YcTHbIii onpoc,
cpeae Nan0CAD. CraitHoBOe MOJCIMPOBAaHKE B Cpeaax OTYETHI 110
Blender 3D, Cinema 4D, Autodesk Maya. NURBS- 11a00paTOPHBIM
MomenupoBanue B cpeaax Rhinoceros, Autodesk Alias, paboram
MOI 3D, SolidThinking. IToctpoeHre MOMUrOHATBEHOM Ne 3 u Ne 4,
Momenu BeIOpaHHOTO o0OBekTa B cpene ACKOH TIOATOTOBKA
«Kommac 3Dy, rmapamMeTpH3aITisl. Hammcanne pasjena
. KypcoBoii paboThI
crienmuUKAIM ~ TIOCTPOCHHOW  MoJenu  0OBeKTa.
Omnpenenenue ¢duznuecKux CBOWCTB o0BbeKTa

npoektupoBanust mo ero 3D momemn. Iloaroroska
oTyeTa o 3-i mabopaTopHOi padore.

ANUTUBHBIE TEXHOJOTMHM B 3agadax (hU3MYIecKOro
[POTOTUIIMPOBAHUS  M3ACIMH.  DJIEKTPOHHO-TydeBas
iaBka. M3roroBineHne OOBEKTOB € HCIOJIb30BAHUEM
JIAMUHUPOBAHUS u 0CeBOit muTorpaduei.
[IpeoOpazoBanue 3D-momenn oOwvekTa B dopMaTr i
3D-neuaru. Hactpotika 3D-npunTepa, BHIOOp pexxuMa H
peinosiHenre 3D-meuatu. IloaroroBka ordyera o 4-H
nabopatopHOii paboTe.

4.4.1. Bonpocsl VISt KOHTPOJISI CAMOCTOATEJIbHON padoThl 00y4al0muXCcs

1. Ctpykrypa, conepskanue u oonactu npumenenus 'OCT 15.016-2016.

2. CtpykTrypa, cogepxanue u oonactu npumenenus: 'OCT 2.103-68.

3. UML. Kpatkoe omucaHue, Ha3Hau€HHE, BHUJbI OUarpaMM M HX HpPUMEHEHUE B
MPOSKTUPOBAHUH 00BEKTA XMMHUECKON TEXHOJIOTUU MaTEPHUATIOB COBPEMEHHOM SHEPTEeTUKH.

4. Xapakrepuctuku OBM, Biustomnye Ha pabOTOCIOCOOHOCTh M MPOU3BOAUTEIHLHOCTH
nporpaMMmusbix cpeacts CAIIP.

5. IDEF1X. ba3oBble rpaduueckue 31€MEHTBbl M 3Tambl MOCTPOEHUS JaTalornyecKoi
MOIeNId UHPOPMAITMOHHOTO 00BEKTA.

6. Horaus ['opnona DBepecra. [Ipumenenne B nH(pOpMAIMOHHOM OMHCAaHUU OOBEKTA
MIPOSKTUPOBAHHUS.

7. Auarpammbl  baxmana. [lpumenenune B HMHQPOPMAIIMOHHOM ONHMCAHUU OOBEKTa
MPOEKTUPOBAHHUS.

8. [Ipencrasnenwus B 0a3ax JaHHBIX. X Ha3HAYCHHE U TPEHMYIIIECTBO.

9. CepBepubie CYBJl u 0a3pl nanHbix WX mnpeumyiiectBa HaJ JECKTOIHBIMU
(JIOKaNbHBIMHU).

10. Mopsimox moctpoeHus: GHOpMaTM30BAHHOTO OINUCAHUS XHUMHUKO-TEXHOJIOTHUECKOTO
nporiecca. VIcxonHbIC NaHHBIC, BapbUPyEMbIe XapaKTCPUCTHKH, KAYCCTBEHHBIC IOKA3aTellu.
[Tokazarenu 6e3omacHOCTH U paboTocmnocoOHocTH. [IpuMep Gpopmann30BaHHOTO ONKUCAHUS.

11. Dmnupuyeckass maTeMaTuyeckas monenb. [loctaHoBka 0OpaTHOM 3a/auyd KUHETHKH.
Kputepun urcneHHOro aHaIM3a aIeKBaTHOCTH SMITUPUYECKIX MAaTEMAaTUYECKUX MOJEIEH.

12. BeryucnuTenbHass ~ CKOPOCTh W TOYHOCTh ~ MAaTEMaTHYECKOW  MOJIENH  Kak
KOHKYPUPYIOIIHE XapaKTepucTUKH. CIIOCOOBI ONTUMU3ALNN CKOPOCTH U TOYHOCTH BBIYHCIICHHA.

13. lomymieHns, TpUHATBIE TpU MojenupoBaHuu. LlenecooOpa3HOCTh BHECEHUS
nomymenuid. KommneHcanust ormmOKyu BEIYUCICHUS.

14. Blender 3D, Cinema 4D, Autodesk Maya. Ha3naueHwe u CpaBHUTEIbHAS
XapaKTePUCTHKA M0 (QYHKIIMOHATY, JIUIIEH3UPOBAHUIO 1 MUHUMAaJIbHBIM TpeOoBaHMsIM K DBM.

15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Haznauenue u cpaBHUTEIbHAS
XapaKTePUCTHKA M0 (QYHKIIMOHATY, JIUIIEH3UPOBAHUIO 1 MUHUMAaJIbHBIM TpeOoBaHMsIM K DBM.
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16. [TocTanoBka 3amaud  (PU3UYECKOTO MPOTOTUNHPOBaHUS u3nenwit. OmnucaHue
TEXHOJIOTUM H3TOTOBJICHUSI 3D-MPOTOTUIIOB OOBEKTOB IMPOEKTUPOBAHHS C HCIIOJIB30BaHHEM
JTAMUHHUPOBAHUS M OCEBOU TUTOTrpaduu.

17. IToctaHoBKa 3amayd (PU3UYECKOTO TPOTOTUIIMPOBAHMS H3ACIHHA. DIIEKTPOHHO-
nydeBas TuiaBka. Onucanue obopynoBanus s DJII1.

18. Ilopsimok MOArOTOBKM ©  BBIMOJMHEHWUs 3D-medatm (BBIOOp H  KaaumOpoOBKa
oOopymoBaHusi, BbIOOp MaTepwala M pexuma Tedatd, mnoaroropka 3D-momenu wuznenus,
mocToOpaboTKa U3EIHS).

4.4.2 TeMbl U coiep:KaHUe KYPCOBOi padoThI

TunoBas cTpyKTypa MOSICHUTEIILHOM 3aMCKH K KypcOBO# padore:

BBEJIEHUE.

1 AHAJIMTUYECKUI OB30P.

1.1 W3ydyeHne XHMMHKO-TEXHOJIOTUYECKOTO TMpOLECcCca, CTagul CHHTE3a, THUIIOBBIE
IPOLIECCHl,  XAapPAaKTEPUCTHKH,  DPEKHUMHBIC  IEPEMEHHBIC, BHYTPCHHHE  IIEPEMCHHBIC,
TEXHOJIOTUYECKHE PETJaMEHThl, OMMCAHWE KOJMYECTBEHHBIX M KadeCTBEHHBIX IOKa3aTesei,
UCIIONIb3yeMOe 00OPYIOBaHUE C ONHMCAHUEM I€OMETPHUYECKHX, TEXHHUECKHX M SKOHOMHYECKUX
XapaKTEPUCTHK, CHIPhE C ONHCAaHNEM (PU3HMUECKUX U XUMHUYECKUX CBOMCTB, IIEJIEBBIC TPOILYKTHI C
onucanueM (QU3NYECKUX U XUMHUECKUX CBOMCTB, IPUMEHEHHS.

1.2 TlocraHoBka 3ama4d TPOCKTUPOBAHUS, OOBEKT M CYOBEKT NPOCKTHPOBAHUS,
(dopmMannzoBaHHOE ONMMCAaHHE 00BEKTa MPOCKTUPOBAHUSI.

1.3 Xapakrepuctika QyHKINOHATBHON apXUTEKTYPhl 00bEKTa IPOCKTHPOBAHUSI.

1.4 OGcnenoBaHue pbhIHKA COBPEMEHHBIX PEJISILMOHHBIX CHUCTEM YIpaBJieHUs Oa3zamu
nanHbix (PCYB/), cpaBHuTenbHas xapakrepuctuka PCYB/l, o6ocnoBanue Boibopa PCYB/] ais
dopMupoBaHus 6a3bl JaHHBIX TEXHOJIOTHYECKOTO 00OPYIOBAHUS, ChIPBS, IEIEBBIX IPOIYKTOB U
TEXHOJIOTUYECKUX PETIAMEHTOB.

1.5 Pa3HOBHIHOCTh M XapaKTEPUCTHKH Cpell aBTOMATU3WPOBAHHOTO IMPOEKTHPOBAHMS,
o0ocHOBaHME BbIOOpa Cpeabl aBTOMATH3MPOBAHHOTO IMPOEKTUPOBAHHS U moctpoeHus 3-D
MO/JIENIN TEXHOJIOTMYECKOI0 000pYyJOBaHUS.

1.6 BBIBOIBI 110 aHATUTHYECKOMY 0030pY.

2 IIEJIb 1 3BATAYN PABOTBI.

3 OCHOBHAA YACTb. TEXHOJIOT'UA PA3PABOTKH
ABTOMATH3UPOBAHHON (MH®OPMAIIMOHHO-TIOMCKOBOW) CHUCTEMBI JJIA
BBIEPAHHOI'O OB BEKTA.

3.1 Mogenu mpencTaBleHUs JaHHBIX: KOHLENTyalbHas, HH(pOJIOTrHYecKas,
JlaTajormyecKast.
3.2 IIpaktuyeckas pa3paboTka 6a3bl JaHHBIX IPOMBIIIUIEHHOT'O 000PY/0BaHUs, ChIPbS,
TEXHOJIOTUYECKUX PETIIAMEHTOB, IIEJIEBBIX MTPOAYKTOB.
3.3 ®opmupoBanne 3D-Momeny TEXHOIOTHIECKOTO 000PYIOBAHHS.
3.4 TectupoBaHue aBTOMATU3UPOBAHHON HMH(OPMAIIMOHHO-TIOUCKOBON CHUCTEMBI JJIS
BBIOPAHHOTO XHMHKO-TEXHOJIOTHYECKOTO OOBEKTA.
4 BBIBOBI I1O PABOTE.
CITMCOK UCHOJIbB3OBAHHBIX NCTOYHUKOB.

[IpumepHbIe TeMBbI KypCOBBIX padoT:
1. Pa3pabGorka HHPOPMALIMOHHO-TIOMCKOBOM CHUCTEMBI Ui aBTOMAaTH3WPOBAHHOTO
IIPOEKTUPOBAHUH ITPOLIECCA BBILEIAYNBAHUSA YPAHOBOU PYIbl

2. PazpaboTka WH(POPMANMOHHO-TIONCKOBOM CHCTEMBI [UISI aBTOMATH3MPOBAHHOTO
IIPOEKTUPOBAHMS IIPOLIECCA IKCTPAKIIUU ypaHa.
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3. PazpaboTka WHPOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI [UJISI aBTOMATH3WPOBAHHOTO
MIPOEKTUPOBAHHUS MIPOLIECCA IKCTPAKIIMU LE3US.

4. Pa3zpaboTka WH(GOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI JJIsi aBTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUS MTPOLIECCa U3BIICUCHUS PYOUAMS U3 KapHAJUIUTA.

5. PazpaboTka HWHPOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI IS aBTOMATH3WPOBAHHOTO
MPOEKTUPOBAHUS IPOLIecca MOTYyYSHHs TaHTajla.

6. Pa3paboTka WHMOPMANMOHHO-TIONCKOBOW CHCTEMBI BBIOOpA DHEPreTUYECKHX
PEaKTOPOB /711 aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHUS PAJAMALIMOHHO-XUMHUYECKUX MPOIIECCOB.

7. PaspaboTka MHPOPMALMOHHO-TTIOMCKOBOM CHCTEMBI BHIOOpA JTMHEHHBIX YCKOPUTENICH
JUISL aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS PaIMAIMOHHO-XUMUYECKUX MTPOLIECCOB.

8. Pa3paboTka nH(pOPMAIMOHHO-TIONCKOBOM CHCTEMBI BEIOOpA MPOMBIIIJICHHBIX TAMMa-
YCTaHOBOK JJIS aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS PaIUAIIIOHHO-XUMUYECKHUX MTPOLECCOB.

9. Pazpaborka MHPOPMAITMOHHO-TTOUCKOBOW CHCTEMbI BEIOOpA PEAKTOPOB HA TEILIIOBBIX
HEUTpOHAaX Ui aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS PATUAIIIOHHO-XUMUYECKHUX MTPOIIECCOB.

10. Pa3paborka WH(MOPMAIMOHHO-TIOUCKOBOH CHUCTEMBI  BBIOOpa  pagHAIIMOHHBIX
YCTaHOBOK JJISi aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS PaIUAIIIOHHO-XUMUYECKHUX MTPOLECCOB.

5. llepedyeHb y4eOHO-MeTOAMYECKOr0 oOecleYyeHus: AJIsi CAMOCTOATEJbHOH padoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

MeTOI[I/ILIeCKI/Ie YKa3aHus J1 06yqafoumxc;1 I10 OpraHru3alun CaMOCTOSITEILHON pa60TBI
o AWCHUIUIMHE, BKIIO4YasA ICPCUCHb TEM CaMOCTOSITSIIFHOM pa6OTI)I n Tpe60BaHI/I$[ K HX
BBITIOJIHCHHIO ~ pa3MEIICHbl B DJIGKTPOHHOH  HMH(POPMAIIMOHHO-00pa30BaTeIbHONW  Cpele
CIIOI' TU(TY) na caiite: https://media.technolog.edu.ru.

6. ®oH/I O1I€eHOYHBIX CPEACTB /JIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU

ITpomerxyTouHas arTecTanys N0 AUCHUILIMHE IPOBOIUTCS B (hopMe 3ayera.

3aueT mpenycMaTpuBaeT BHIOOPOYHYIO IMPOBEPKY OCBOEHHS IPEIyCMOTPEHHBIX
3JIEMEHTOB KOMIIETCHIIMH M KOMIUIEKTYETCSl JIByMsI TEOPETUYECKMMH BONPOCAMHU M3 Pa3HbIX
pa3zeNnoB AUCUMILIUHBL, COOTBETCTBYIOIINX 4-M CETMEHTaM BOIIPOCOB (MpuiioxeHue 1).

IIpn cnmade 3adera CTYIEHT IMOJy4yaeT [Ba BOIPOCAa M3 IEPEYHs BOIPOCOB, BpPEMs
MOJITOTOBKH CTY/ICHTAa K YCTHOMY O0TBeTY — 110 30 MUH.
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[Tpumep BapuanTab BOIpOCOB Ha 3a4eTe:

Bapuant Ne 5

1. Dranbl co3maHusi WHGOPMAITMOHHO-TIOMCKOBOM CHUCTEMBI JIJIsi PEIICHUS 3aJa4u
MOWCKA ONTHUMAIIBHBIX MPOEKTHBIX PElIeHUH B 00JacTH TONYYeHHS W TepepadOTKH
MaTepHaIOB COBPEMEHHOMN SHEPTETHKH.

2. MareMaTu4ecKkne METObI, UCIIOJIL3YeMbIE JIJIS PEIICHUS MPSMOU 33/1aud KUHETHKU
XUMHKO-TEXHOJIOTHYECKOro 00bekTa. Kputepuu BIOOpa MaTeMaTHUECKOTO METOIA.

Pe3y.]IBTaTbI OCBOCHHUA JUCHUINIMHBI CYHUTAKOTCA JOCTUTHYTBIMH, CCJIW OJId BCCX
3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBCHb OCBOCHHUA KOMIICTCHIUHW HA JdHHOM
9Tanc — «3a4ucT», PE3YyJIbTaT OICHHUBAHUA KprOBOfI pa6OTBI — «OTJIUYHO», «XOpOIIO»,
«KYOOBJICTBOPHUTCIBHO.

7. llepevyeHb y4eOHBIX U31aHUI1, HEO0OXOAUMBIX /IJIS OCBOEHUSI U CHMUILJIMHbBI

a) meyaTHble U3IaHMS .

1 HopenkoB, M. II. ABromaru3mpoBaHHbIE HH()OPMAIMOHHBIE CHCTEMBI : y4deOHOE
nocobue ans By30oB / U. I1. HopenkoB. — Mocksa : M3garensctBo MI'TY um. H.D. baymana,
2011. — 342 c. — ISBN 978-5-7038-3446-6.

2 Tenuies, . III. JIuHrBHUCTHYECKOE 51 MPOrpaMMHOE obecrieueHue
ABTOMATH3UPOBAHHBIX CUCTeM : ydeOHoe mocobue ans By3oB / JI. III. Tenumes ; mox pexn.
T. b. YUuctakoBoit ; Cankr-IlerepOyprckuii rocyJapCcTBEHHbBIM TEXHOJIOTMYECKUNH HHCTUTYT
(rexanyeckuii yauepcureT). — Cankr-IlerepOypr : LIOIT «IIpodeccus», 2010. — 403 c. — ISBN
978-5-91884-017-7.

3 Esrenes, I'. b. MuTemnekryanbHble CHCTEMBI MTPOSKTUPOBAaHUS : ydeOHOE mocooue /
I'. b. EBreneB. — Mocksa : U3natensctBo MI'TY um. H.3. baymana, 2009.— 335 c. — ISBN 978-
5-7038-3200-4.

4 lanepno, II. WM. KauectBo wuH(pOpMAIMOHHBIX cucTeM : y4yeO. i By30B /
I1. U. Tagepuo, E. A. Bypkos, H. A. Hazapenko. — Mocksa : Akagemus, 2015. — 224 ¢. — ISBN
978-5-4468-1040-6.

0) 3JIEKTPOHHBIE YUYeOHbIe U3JaAHUS

5I'Bo3meBa, T. B. IlpoexkTtupoBaHue HHPOPMALMOHHBIX CHCTEM: TEXHOJIOTHUS
aBTOMATH3UPOBAHHOTO MpPOEKTUpOoBaHMs. JlabopaTopHBI NpPakTUKyM : Y4eOHO-CIpaBOYHOE
nocobue / T. B. I'BozneBa, b. A. bamion. - 2-e u3n., crep. — Cankr-IlerepOypr [u ap.]. ; M. ;
Kpacnonap : Jlawp, 2020. - 156 c. - ISBN 978-5-8114-5147-0 : // JlaHb : 3J€KTPOHHO-
oubmuoreunas cucrema. - URL: https://e.lanbook.com (nata o6pamenus: 19.03.2021). - Pexxum
JIOCTYTIA: 110 MOATHCKE.

6 Credanosa, . A. OOpaboTka ITaHHBIX U KOMITBIOTEPHOE MOJEIHPOBAHUE : YyIeOHOE
nocobue / M. A. Crepanosa. — Cankr-IlerepOypr : Jlans, 2020. — 112 c¢. — ISBN 978-5-8114-
4010-8. — Tekcr: oamekTpoHHBIH / JlaHb : anekTpoHHO-OMOMMoTewyHas cucrema. — URL:
https://e.lanbook.com/ (nata oopamenus: 19.03.2021). — Pesxum roctyma: mo moImucKe.

7 Cucrema ympanienust 6azamu gaHHbIx Microsoft Access : YuebHoe mocobue / I'. A.
Mawmaesa, B. H. UenukoBa ; MunucrepctBo obpa3oBanusi 1 Hayku Poccuiickoii deneparum,
Cankr-IlerepOyprckuif  TOCyJapCTBEHHBIH  TEXHOJIOTUYECKUH  MHCTUTYT  (TEXHUYECKUI
yHuBepcureT), Kadenpa cucremHoro aHanmsa 1 MHPOPMALMOHHBIX TEXHOJIOTHH. - DIEKTPOH.
TekcToBble JaH. - Cankt-IlerepOypr : [0. u.], 2018. — 52 c. // CIIOI' TU(TY). DnexrpoHHas
oubmmoteka. — URL: https://technolog.bibliotech.ru (nara o6pamenus: 19.03.2021). — Pexum
JOCTYMA: IS 3apErUCTPUP. MOJIb30BATEIEH.
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8. IlepedeHb 3JICKTPOHHBIX O00pPa30BaTEJbHBIX PECYpCcOB, HeOOXOAMMBIX sl
OCBOCHMS THCIMIIIHHBI

VYueOHbIi TU1aH, paboyas mporpaMMa JUCIUIIIMHBI U y4eOHO-METOIUICCKUE MaTEPHAITbI
(URL: https://media.technolog.edu.ru).

O6pazoBarenbHbie IHTEpHET-TIOPTAIIBL:
- henepanbubiii mopran «Poccuiickoe oopasosanue» (URL: http://www.edu.ru);
- poccuiickuii mopTan oTKpbiToro oopaszosanus (URL: https://openedu.ru).

DNEeKTPOHHO-OMOINOTEYHBIC CUCTEMBI:
- «DnexTpoHHBIN ynTaIbHBIN 3a1 — bubnmuoTex» (URL.: https://technolog.bibliotech.ru);
- «Jlanpy» (URL: https://e.lanbook.com/books).

HNudopmannonno-ananutuueckuii nopran «Hayunas snexktponnas Oubmmorexa» (URL:
https://elibrary.ru).

OTKpBITBIE HOPMATHBHO-TIPABOBbIC HH(POPMAIIMOHHBIE CUCTEMBI:

- Enunas 6aza 'OCTos P® «GostExpert» (URL: https://gostexpert.ru);

- baza HOpmaTtuBHO-mpaBoBOM  gokymeHTauuu  «Koncynaprant [lmoc»  (URL:
http://www.consultant.ru);

- Undopmanmonnass cucremMa HOPMATUBHBIX JOKYMEHTOB W cranmaptoB «NormaCSy
(URL.: https://www.normacs.ru).

MG)K,HYHapOI[HBIe MYJIbTUAUCHUIUIMHAPHBIC AHAJIMTUYCCKHC pe(bepaTI/IBHLIe 0asbl
JAHHBIX HAYYHBIX MTyOJIMKaLlMM:

- Web of Science (URL.: http://apps.webofknowledge.com);

- Scopus (URL.: http://www.scopus.com).

9. MeToanyeckne yKazaHus sl 00yYAOIIUXCS 110 OCBOCHHIO TUCIUIIMHBI

Bce Buzabl 3aHATMH 10 JUCHMIUIMHE «ABTOMAaTH3MPOBAHHOE IPOEKTHPOBAHHUE)
IPOBOASATCS B COOTBETCTBUU ¢ TpeboBanusamu cienyromux CTIT (CTO):

1 CTII CIIGI'TU 040-02. KC YKJ/IB. Buabl yueOHbIX 3anatuil. Jlexmus. OOmiue
TpebOBaHMUS.

2 CTII CIIGI'THU 020-2011. KC VYKJIB. Buabl y4eOHbIX 3aHatuid. JlabopaTopHbie
3aHsTHs. O6mue TpeGoBaHMs K OPraHu3aluy U IPOBEACHHUIO.

3 CTO CIIGITU(TY) 044-2012. KC YK/B. Buasl yueOHbIX 3anaTuil. Kypcooit
npoekT. KypcoBas pabora. O0mue TpedoBaHus.

4 CTO CIIoI'TU(TY) 016-2015. KC YK/B. Ilopsmok opraHuzanyd U INPOBEICHUS
3a4€TOB U DK3aMEHOB

5 CTII CII6I'TU 048-2009. KC YK/IB. Buasl y4eOHbIX 3ansaTHI. CamocTosTenbHas
rIaHupyemMas padbora cryaeHToB. OOmue TpeOoBaHMs K OpraHU3AIMH U POBEACHUIO.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yueHHE ITaHHOM MUCHMIUIMHBI, JIydlle
BCETO OCYIIECTBIISITh HAa BECh CEMECTp, MPEIyCMaTPHUBAs MPH ITOM DPETYISIPHOE MOBTOPEHHUE
IpOiiIeHHOTO MaTepHaa.

OCHOBHBIMHU YCIIOBUSIMH TIPAaBMIJIBHOW OpraHM3aliu y4eOHOTO TMporecca il CTYACHTOB
SBIISICTCA:

- IJIJAHOBOCTh B OpPTaHU3aluU yueOHOU padoThl;

- TOTOBHOCTb TEXHUYECKUX U MPOTPaMMHBIX cpelicTB DBM;

- CepbE3HOE OTHOIICHUE K H3yYCHUIO MaTepHala,

- IOCTOSIHHBII CAMOKOHTPOJTb.
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Ha 3ansgaTus CTYACHT HOJIKCH NPUXOAUTH, UMEA 3HAHUSA 110 YK€ U3YUYCHHOMY MAaTCpUally.

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTH, HCIOJIL3yEeMbIX MPH OCYIECTBJIEHUU
00pa30BaTeIbHOIO MpoIecca Mo JTHCIUTIINHE

10.1. UndopmMaumoHHbIEe TEXHOJIOTHH

B yuebHOM mpouecce MO JaHHOM AMCUMILIMHE NPEIyCMOTPEHO HCIIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJIOTUI:

- YTE€HHUE JICKLIUH C UCIIOIb30BAHUEM CIIalI-IIPE3CHTALUN;

- ICIIOJIb30BAHME  TEXHUYECKMX M  IPOTPAMMHBIX  CPEICTB  JUIsl  BBIIOJIHEHMS
NPAaKTUYECKON YaCTH JUCUUIUINHBL,

- B3aUMOJICHCTBHE C OOYYaOLIUMMHCA IOCPEICTBOM AIIEKTPOHHOM HMH()OPMAIMOHHO-
00pa30BaTeNbHON Cpebl.

10.2. IIporpammHoe obecneuyeHue

1 Onepanmonnas cucrema Microsoft Windows.

2 MHoroleeBol yHUBEPCaIbHbIN peaakTop BeKTopHOH rpaduku Microsoft Visio.

3 Cucrema ynpasienus 6azamu ganabix Microsoft Access.

4 TIporpaMMHBI# TaKeT I aBTOMATHU3AIMU M BU3yaIH3allMid MaTEMAaTHICCKUX PACcUeTOB
Mathcad 14.

5 Cpena TpeXMEpHOTO TBEPIOTEIBHOrO MonuroHanbHoro mozaenupoBanus ACKOH
Kowmmac 3D LT.

6 [MTaket opucusix mporpamm LibreOffice niau Apache OpenOffice.

10.3. Ba3bl JaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHBIE CHCTEMBI

HNudopmanmonnas cucrema «EquHoe okHO q0cTyna K o0pa3zoBaresbHbIM pecypcam» (MC
«EnuHoe OKHO»), o0OecneuuBaromas CBOOOJHBIA JOCTYH K HHTETPAILHOMY KaTajlory
oOpasoBarenbHbIX HTEpHET-pecypcoB U 3JCKTPOHHON OMONIMOTEKEe y4eOHO-METOIMYECKUX
MaTepualioB, B TOM 4HcIIe st Beiciiero oopasosanus (URL: http://window.edu.ru).

11. MarepuajbHO-TEXHUYECKOE OOecneyeHne OCBOEHHSl JUCIMIUIMHBI B X0/
peaau3anuu 00pa3oBaTeIbHON MPOrPaAMMBI

Ha «kadenpe cucreM aBTOMAaTU3MPOBAHHOIO IPOEKTUPOBAHMS U YIPaBJICHUS
CIIOI'TU(TY) wumeercs HeoOXxoaumas MaTepUalIbHO-TEXHUYecKass ©0a3a, COOTBETCTBYIOLIAS
JENCTBYIOIUM CAaHUTAPHBIM U IPOTUBOINOXKAPHBIM IIPaBUIaM U HOPMaM:

HaumenoBanue
KOMITBIOTEPHOTO Ob6opynoBanue
KJ1acca Kadeapol
Kiace 30 mocamoYHbIX MECT.
WHTETPUPOBAHHBIX | YueOHass  meOenb,  MyJIbTUMEIWWHAs  WHTEpPAKTUBHAs  JIOCKa
CHCTEM ScreenMedia.
npoektupoBanus U | [lepconanbHble KOMIbIOTEPHI (15 MIT.): ABYXbsiIepHBIN nporeccop Intel
yIpaBICHUS Core 2 Duo (2,33 I'T); O3V 4096 Mo6; HXKMJI 250 I'6; CD/DVD
XUMHKO- npuBoa, DVD-RW; Buneokapra NVIDIA GeForce 8500 GT; 3BykoBas
TEXHOJIOTMUECKUMU | U CeTeBasi KapThl, BCTPOEHHbIE B MaTepUHCKYIO Matry. [lepconanbhbie
nporeccaMmu KOMITHIOTEPHI OOBEAMHEHBI B KOPIOPATHUBHYIO BBIYUCIHTEIBHYIO CETh
Kadeapsl 1 UMEIOT BBIXO/ B ceTh «IHTEpHET».
3D mpuntep UP 3D Printer Mini (o6macts moctpoenust — 120x120x120
MM; MaTepHualbl A MeYaTH — aKpHIOOYyTaJIueHCTUPOI, MOTHIAKTU]L;
CKOpOCTh nevatu — 30 cM>/4; TouHOCTH TIeuatH — 0,2 MM).
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HanmeHnoBanue
KOMITBIOTEPHOTO Ob6opynoBanme
KJj1acca Kadeapbl

3D ckanep Sense (ob6macth ckanupoBanusi — oT 200x200x200 mm mo
3000x3000x3000 mwm; mone 3peHHs MO TOpH3OHTaIM — 45°, 1o
BepTuKa — 57,5°; pasmep ckanupyemoro oobekta — 200-3000 mwm;
CKOpoCTh ckanupoBanusi — 30 KagpoB/c; TouHOCTh ckaHupoBaHus — 0,9
MM).

3D-npuntep u 3D-ckaHep BKIIIOYAIOTCA B COCTaB J1abOPaTOPHOTO
KOMIUIEKca i OOydeHHsI COBPEMEHHBIM aIlapaTHBIM CpEJICTBAM U
TEXHOJOTUSIM  aBTOMAaTU3UPOBAHHOTO  MPOCKTUPOBAHUS  CIOXKHBIX
TEXHUYECKUX OOBEKTOB.

JlexuuoHHas 56 nmocag04YHbIX MECT.

ayIUTOPHS YyeOHas meOenb.

Mynerumenuiinbii mpoekrop NEC NP41. HoyrOyk Asus a6j na Gase
mporieccopa Intel Core Duo T2000.

MynbTUMeMiiHasl MHTepakTUBHAs gocka ScreenMedia.

12. Oco0eHHOCTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMH H JUIaMH C
OrpaHU4Y¢HHBIMH BO3MOKHOCTHAMMU 310POBbA

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH Yy4YeOHBIE MpOLIecC
OCYILECTBIISICTCSI B COOTBETCTBHH C [loyioskeHHMeM 00 opraHM3aluy Y4eOHOTo Iporecca s
o0ydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.
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IIpunoxenue 1
K paboueil mporpamMMe JUCIUILUTNHB
(obs13aTenbHOE)

DoH/1 OLIECHOYHBIX CPeACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCIHUIIJINHE «ABTOMaTI/IZ}I/IpOBaHH()e NMPOCKTUPOBAHUE)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hrexc Copepxanue Ortan GopmupoBaHus
KOMIICTCHIMH AeP PMHP
OIIK-5 CriocobeH HCIob30BaTh COBpEMEHHBIE HH()OPMAIIMOHHBIE |  TIPOMEKYTOUHBIN

TEXHOJIOTUM JUIsl pelIeHHus 3anad NpoQeccuOHAIbHON
NESTENIbHOCTH, pa0OThl €  HAYYHO-TEXHUYECKOW U
MaTEeHTHOM JINTEPaTypoit
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2. IToka3aTe/in M1 KPUTEPHHU OLIEHNBAHNS KOMIIeTEHIMI HA Pa3JIMYHbIX 3Tanax ux (POpMUPOBAHMS, IIKAJIA OLeHUBAHUS

Ko 1 HammeHoBaHue

YpoBHHU CHOPMUPOBAHHOCTH

WHAMKATOpa [Nokazarenu chopMHUpOBaHHOCTH Kpurepuit (onmcaHue BHIPAKEHHOCTH IECKPHIITOPOB)
JOCTIKEHHUS (meckpuITOpHI) OLICHUBAHUS «YZIOBJIETBOPHUTEIHEHOY «XOPOIIOY «OTITUYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
OIIK-5.1 Paccka3piBaeT 0 TexHONOrusAX U crangaptax | [IpaBuiibHBIN OTBET Ha Heysepenno Paccka3zbiBaet o | Crmocoben
Hcnonb3oBanue WHPOPMALMOHHON TOAMCPKKH KH3HEHHOTO | Bompocsl 1.1-1.3. OpPHECHTHUPYETCS B | TEXHOJIOTHUSX U | CAMOCTOSITEIILHO
HOPMAaTUBHOM, OUKIa OOBEKTOB XHMHYECKOW TEXHOJOTHH TEXHOJIOTHAX U | cTaHJIapTax pacckazatb 0
TEXHOJIOTHIECKOM (3H-1). cTaHAapTax HHQOPMAITMOHHOW | TEXHOJIOTHSAX |
JOKYMEHTAIINH, WHPOPMALUOHHON MOJACPKKU CTaHJapTax
HaTeHTHOMI MOAEPKKHA JKU3HEHHOTO IUKJA | HH)OPMAIIMOHHO
TUTEPATYPHI IS YKU3HEHHOTO OUKIa | 0OBEKTOB i TIOI/IEPIKKH
MPOEKTUPOBAHUS U O0BEKTOB XMMHYECKOH | XUMHIECKOH YKU3HEHHOTO
COITPOBOXACHUA TCXHOJIOTUMH, OOMYCKACT | TEXHOJIOTHUHU C | HUKJIa O6T)CKTOB
TEXHOJIIOI'MYCCKUX CCPLE3HBIC OHII/I6KI/I HaBOAAIINMU XUMHYECKOMN
MIPOIIECCOB MOTyYeHUS BOIIPOCaMH TEXHOJIOTHH c
1 niepepaboTKu KOHKPETHBIMH
MaTepraioB npuMepamu
COBPEMEHHOU [lepeuncnger Meromuku ©  aaroputmsl | [IpaBUiIbHBIN OTBET Ha HaseBaer metomuku u | Ilepedncnser CaMOCTOATENBHO
SHEPTeTHKH MIPOEKTUPOBAHUS TEXHOJIOTHUYECKUX | BOmpock 2.1-2.3. ANTOPUTMBI METOINKH U | pacCKasbIBaeT o
MpoIeccoB  MonydeHuss U mepepaborku | [IpaBuibHBIN OTBET Ha MIPOEKTUPOBAHUS aJITOPUTMBI METOAUKAX 51
MaTepHuaioB coBpeMeHHO# 3HepreTuku (3H- | Bompocs! 3.3-3.4. TEXHOJIOTHYECKUX IIPOEKTUPOBAHHUS aNropuTMax
2). [IpaBunbHBIA OTBET HA | TPOIIECCOB MOJMYUYESHHS M | TEXHOJOTHYECKUX | MPOCKTHPOBAHUS
Bonpocsl 4.4-4.6. nepepaboTKu MIPOIIECCOB TEXHOJIOTHYECKIX
MaTeprajoB MIOJTyYEeHUS U | IpOIIECCOB
COBpEMEHHON riepepaboTKu MOy YeHUS u
SHEPTeTHKHU C | MaTepuaoB nepepaboTKu
CepbEe3HBIMU OIIMOKAMHU | COBPEMEHHOU MaTeprajoB
SHEPTeTHKHU C | COBpeMeHHOI
OTJIETbHBIMH SHEPTETHKHU c
HETOYHOCTIAMU IMPUBEACHHUEM
IPUMEPOB
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Kon n HammMeHoBaHme
HWHIUKATOpa
JIOCTHKEHUS

KOMITIETEHLIMH

YpoBHHU CHOPMUPOBAHHOCTH

[okazarenu chopMUPOBAHHOCTH Kputepuit (omucaHue BBIPAKCHHOCTH JICCKPUIITOPOB)
(meckpunTopsl) OIICHUBAHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIOH» «OTJIMYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIR)
AHanmm3upyeT cTaHaapTel uHpopmarronHoi | [IpaBunbHEBIN OTBET Ha Hormyckaet AHanm3upyer CaMocCTOsATETHHO
MOJICPKKA KUIHECHHOTO IMKIa O0BEKTOB | Bompock 1.4-1.5, 1.19. CYIIECTBCHHBIC OIIMUOKHU | CTaHAApThI u  0e30mud04HO
XUMHUYeCcKo# TexHosoruu (Y-1). npu aHaym3e | UHGOPMAITMOHHOW | aHAITH3UPYET
CTaH/IapTOB TTO/IIEPIKKH CTaH/IapTHI
nHpOpMAITHOHHON JKU3HEHHOTO THKJIA | HHPOPMAITHOHHO
MOAACPKKU 00BEKTOB i MO IICPKKU
KU3HEHHOTO LOUKIIA | XUMHYECKOH YKU3HEHHOTO
OOBEKTOB XUMHYECKOH | TEXHOJOTHH C | muKiIa OOBEKTOB
TEXHOJIOTHH MIOMOIIIBIO XUMHUYCCKOH
MIpeTnoIaBaTens TEXHOJIOTHH
CocraBnsieT anropuTMbl HOpoekTupoBaHus | IIpaBunbHBIA OTBET HA Homyckaer cepbe3nble | CocTaBiseT I'pamotHO u
TEXHOJIOTHYECKHUX MPOLIECCOB npu | Bompoc 1.11. OITUOKHU IIpU | AJITOPUTMBI YBEPEHHO
MEPEHACTPOMKE MPOU3BOJICTBA HAa HOBBIM BUJl | [IpaBUIbHBINA OTBET HA COCTaBJICHUU MIPOEKTUPOBAHUS COCTaBIISIET
MPOAYKIMH, TPOU3BOAUTENBHOCTh, COCTaB | Bompoc 2.1. ANTOPUTMOB TEXHOJIOTHYECKUX | aJTOPUTMBI
coipbs (V-2). MIPOEKTUPOBAHUS IIPOIIECCOB IIpH | TPOEKTUPOBAHUS
TEXHOJIOTHUECKIX nepeHacTporke TEXHOJIOTHUECKHIX
MIPOLIECCOB IIPU | IPOM3BOJICTBA  HA | IPOLIECCOB  TpHU
MEepEeHaCTPONKe HOBBII BU]I | IEpEHACTPOMKE
MIPOM3BOJICTBA HA HOBBIN | MPOJIYKIUH, MPOU3BOJICTBA Ha
BUJI MPOJYKIIMHU, | TIPOU3BOJIUTEIILHOC | HOBBIH BU/J
MIPOU3BOJIUTEIHHOCTb, Th, COCTaB CBIPHSI C | MPOIYKIIHH,
COCTaB CBIPhs OT/IENTbHBIMHA MIPOU3BOIUTEIHHO
HETOYHOCTSIMHU CTh, COCTaB ChIPbS
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Ko 1 HammeHoBaHue

YpoBHHU CHOPMUPOBAHHOCTH

WHINKATOPa [Nokazarenu chopMHUpOBaHHOCTH Kputepuit (onmcanue BHIPAKEHHOCTH IECKPHIITOPOB)
JOCTIKEHHUS (meckpunTopsl) OIICHUBaHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIOH» «OTJIMYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
HdemoHcTpupyeT cmocoObl mpencraBienus | [IpaBunbHBIN OTBET Ha Heysepenno, HeMoHCTpUpyeT IIpaBunbsHO u
MHOXECTBA NPOCKTHBIX  pelleHuid i | Bompoc 2.3. AKTHUBHOM MOMOIIBIO | CITOCOOBI CaMOCTOSITETILHO
TEXHOJIOTHYECKUX MPOLECCOB MoiydeHUs u | [IpaBUiIbHBINA OTBET HA | MpenogaBaTeis MpeaCTaBIICHUS JEMOHCTPHUPYET
nepepadOTKH  MaTepualloB  COBpeMEHHOH | Bompockl 4.1-4.3, 4.18- | neMoHCcTpUpyeT MHOECTBA CITOCOOBI
suepreruxu (H-1). 4.20. CI0COOBI MIPOEKTHBIX [IPEICTaBICHHUS
MpeaCTaBICHUS peueHui JUI | MHOXKECTBa
MHOXECTBA MPOCKTHBIX | TEXHOJOTMUYECKUX | MPOEKTHBIX
peuieHuit MPOLIECCOB penieHuit JUISt
TEXHOJOI'MYECKHUX IMMOJIy4CHUA U | TCXHOJIOI'MYECKUX
IPOIIECCOB MOMYYCHHUS U | TIepepadoTKU IPOIIECCOB
nepepadoTKu MaTepHaloB MOTYYCHUS u
MaTepHaIoB COBpEMEHHOU nepepadboTKH
COBpEMEHHOU SHEPTEeTUKU C | MaTepHaIoB
SHEPTeTUKU OTJCITBLHBIMU COBpPEMEHHOU
OIMOKaMHu SHEPTEeTUKH
OIIK-5.2 [lepeuuncnser 0Cc0OEHHOCTH cucteM | IlpaBunpHelii otBeT Ha | Ilepeuncnser [lepeuncnser CBobomtHO
Hcnons3oBanue yVIpaBlICHUS MIPOCKTUPOBAHUEM u | Bompock! 1.6 — 1.10. OCOOCHHOCTH  CHCTEM | OCOOCHHOCTH OpUCHTUPYETCS B
COBPEMEHHBIX npoekTHbIMU JTaHHbIME (3H-3). yIpaBICHUS CHCTEM 0COOCHHOCTSX
MHGOPMAITMOHHBIX NIPOEKTUPOBAHUEM YIIpaBJIECHUS CHCTEM
TEXHOJIOTUI U IIPOCKTHBIMU JAHHBIMU | [IPOCKTUPOBAHUEM | YIIPABICHUSA
MPOTrPaMMHBIX HECAMOCTOSITEIBHO U C | U MPOCKTHBIMH | MPOCKTUPOBAHMUS
CPE/ICTB JIJISl pelICHHS CEphE3HBIMU OIMOKAMHU | TAHHBIMU C| ¥  TPOCKTHBIMU
3a71a4 HaBOAAIIMMU JaHHBIMH
MPOCKTHPOBAHHUSI BOMPOCAMHU
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Kon n HaumeHnoBaHue
HWHIUKATOpa
JIOCTHKEHUS

KOMTIETEHIINN

TEXHOJOTHIECKAX

MIPOIIECCOB MOIYYCHUS

U mepepaboTKu

MaTepraioB

COBpPEMEHHOM

SHEPTEeTUKHU

YpoBHHU CHOPMUPOBAHHOCTH

[Nokazarenu chopMHUpOBaHHOCTH Kputepuit (onmcanue BHIPAKEHHOCTH IECKPHIITOPOB)
(meckpuITOpHI) OILICHUBaHUSA «YAOBIETBOPUTEIHHO» «XOPOILIO» COTJINYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIR)
HaspiBaeT apxutekTypy, XapakTepucTuku U | [IpaBuiibHBIN OTBET Ha Henaet cepbe3nble | HazpiBaer Hasbiaet
(yHKIIMOHANBHBIE ~ OCOOEHHOCTH  cHcTeM | Bompockr 1.12, 1.20. OIIUOKHU IIpU | apXUTEKTYPY, apXUTEKTYPY,
aBTOMAaTU3HMPOBAHHOTO NpoeKkTupoBaHus | [IpaBUNIbHBIN OTBET HA | IEPEUUCIEHUHN U | XapaKTEepUCTUKU MU | XapaKTEPUCTUKU
(3H-4). Borpoc 2.2. OTIICAaHNH (hyHKIIMOHANBHBIE | U
IIpaBunbHBINA OTBET Ha APXUTEKTYPBHI, 0COOEHHOCTH (yHKUHOHAIBHBIE
Bompocs! 3.1-3.2. XapaKTePUCTHK U | cucTeM 0c0OEHHOCTH
(yHKLIMOHANBHBIX aBTOMAaTHU3HUPOBAaHH | CUCTEM
0COOEHHOCTEH  CHCTEM | Oro aBTOMAaTHU3HUPOBaH
ABTOMATHU3MPOBAHHOTO | MPOEKTUPOBAHUSA C | HOTO
MIPOEKTUPOBAHUS MIOMOIIIBIO MIPOEKTUPOBAHUS
MperoaaBaTes CaMOCTOSITETILHO
u 0e3 ommOoK
IIpumensier coBpeMeHHbIe | [IpaBUiIbHBIN OTBET Ha IIpumensier IIpumensier IIpumensier
WH(OPMAITMOHHBIC TEXHOJIOTHU u | Bompocsk! 1.13-1.18. COBpEMEHHBIE COBpEMEHHBIE COBpEMEHHBIE
[IPOrpaMMHBIE CpelCTBa ISl pelieHus 3agad | [IpaBunbHblil oTBeT Ha | MH(OPMAIMOHHbIE nHGOPMALMOHHBIE | MH(OPMALMOHHBI
MIPOEKTHPOBAHUS TEXHOJIOTHUYECKHUX | Bompockl 4.16-4.17. TEXHOJIOTUU U | TEXHOJOTUHU U | € TEeXHOJOTUU U
MmpoleccoB  monydeHuss U mepepabotku | [IpaBuibHEIN OTBET Ha IIpOrpaMMHBIE CPEJCTBA | MPOTrpaMMHBIE IporpaMMHbBIE
MaTepruajoB  COBPEMEHHOW  DHEPreTHKH | Bompock 2.15-2.17. Ul pellieHds  3a7ad | CpeAcTBa IUIsL | CpelcTBa JUTSt
(Y-3). IIpaBuibHBINM OTBET Ha IIPOCKTUPOBAHUSA pelenus 3a7a4 | pelleHus  3axad
Borpocs 3.10-3.12. TEXHOJIOTHYECKUX IIPOEKTUPOBAHHUS IIPOEKTUPOBAHHUS
IIpaBUIBHBINA OTBET HA | MIPOLIECCOB MOJIYYCHHS U | TEXHOJIOTHYECKUX | TEXHOJIOTMYECKUX
Bonpocsl 4.11-4.15. riepepaboTKu IIPOIIECCOB MIPOIECCOB
MaTepuajoB MIOJTyYEeHUS U | TOJTy4YeHHs u
COBpPEMEHHOH nepepadoTKu nepepadboTKH
HEPTEeTUKU C | MaTepHajoB MaTepHajIoB
Cepbe3HBIMU OIMOKAMHU | COBPEMEHHOU COBPEMEHHOU
SHEPreTHKHU C | PHEpreTUKu
HaBOSIIUMH CaMOCTOSITETILHO
BOIIPOCaMH 1 6e301mHr00YHO

25




Kon n HammMeHoBaHme
HWHIUKATOpa
JIOCTHKEHUS

KOMITIETEHLIMH

YpoBHHU CHOPMUPOBAHHOCTH

[okazarenu chopMUPOBAHHOCTH Kputepuit (omucaHue BBIPAKCHHOCTH JICCKPUIITOPOB)
(meckpunTopsl) OIICHUBaHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIOH» «OTJIMYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIR)
Pemaer  3amaunm  aBTOMaTM3WpOBaHHOTO | [IpaBUIIBHBIA OTBET HA 3aTpynHseTcs u | Pemaer 3a7auM | Pemaer  3agauu
MMPOSKTUPOBAHUS TEXHOJIOTHYECKUX | BOIPOCH 2.3-2.14. JIOTYCKAeT  CEPhEe3HBbIC | aBTOMATU3UPOBAaHH | aBTOMAaTHU3UPOBaH
MPOLIECCOB C UCIOJIh30BAaHUEM COBPEMEHHBIX | [IpaBUIbHBIN OTBET Ha OIIMOKU TPHU PEIICHUU | OT0 HOTO
nH(OPMAITHOHHBIX TEXHOJIOTUH u | Bompockl 3.5-3.9. 3amaq MIPOEKTUPOBAHUS MIPOEKTHPOBAHUS
nporpamMmubiX cpencts (H-2). [IpaBunbHBI OTBET HA ABTOMATH3UPOBAHHOTO | TEXHOJOTHYECKHX | TEXHOJOTUIECKHX
Bompockl 4.7-4.10, 4.16 | mpoekTUpOBaHUS MIPOLIECCOB C | mporeccoB c
-4.17. TEXHOJIOTHIECKUX HCIIONTb30BaHUEM HCIIOIIE30BaHUEM
MIPOIIECCOB C | COBpEMEHHBIX COBpPEMEHHBIX
UCIIOJIb30BaHUEM UHQOPMAIMOHHBIX | WHPOPMALMOHHBI
COBPEMEHHBIX TEXHOJIOTUM U | X TEXHOJOTHH U
“H(OPMAITMOHHBIX MIPOTPaMMHBIX IIPOTPaMMHBIX
TEXHOJIOTHI U | CpEencTB ¢ | cpencrs
IMporpaMMHBIX CPEACTB OTACJIBbHBIMHU CaMOCTOATECIIbHO
OIMOKaMu 7 6e30IMO0YHO
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

Bonpocskl 11 OLleHKH 3HAHUI, YMEHHMH U HABBIKOB, CGOPMHPOBAHHBIX Yy CTYJAE€HTA
no komnerenuun OIIK-5 nmo cermenram:

Cerment 1. HopmaTuBHO-IIpaBOBBIE JOKYMEHTHI M HH(OPMAIOHHBIE CHUCTEMBI B
00J1aCTH MPOEKTUPOBAHMS IPOLIECCOB NOJIYYEHUS M NEpepadOTKH MaTepuajoB COBPEMEHHOH
snepretuku. Texundyeckoe odbecneuenue CAIIP.

1.1. O6ocHOBaHME HEOOXOAUMOCTH aBTOMAaTU3UPOBAHHOI'O ITPOEKTUPOBAHMS IIPOLIECCOB
MOJIyYEHHUs ¥ TepepaboTKH MaTepUaioB COBPEMEHHOM YHEPTETHKH.

1.2. Ctpykrypa, conepkanue u ooiactu npumererus [[OCT 15.016-2016.

1.3. CtpykTypa, coaepxanue u odnactu npumenenus ['OCT 2.103-68.

1.4. CALS-TexHoMOTH M CcHCTeMa €IWHBIX MEXKIyHapoAHbIx cTaHmaptoB ISO 10303
(STEP) u ISO 13584 (P_LIB). Ha3znauenue, cTpykTypa U OCHOBHBIE I1OJIOXKEHUS.

1.5. UML. Kparkoe omnmcanue, HazHAayeHUE, BUIbI OUAarpaMM W WX NPUMCHCHHE B
MPOCKTHUPOBAHUY TPOLIECCOB MOTYYCHHS U TIEPEPaOOTKU MaTepHaIoB COBPEMEHHOM YHEPIeTUKY.

1.6. CAD u CAM — cucremsl, ux QyHKIHNU, XapAaKTEPUCTUKHU U TPUMEPHI.

1.7. CAE u CAPP — cuctemsl, uX (yHKINH, XapaKTEPUCTUKU U TPUMEPHI.

1.8. IlocTaHnoBka Lenu M 3a7a4 aBTOMATH3MPOBAHHOI'O IPOEKTUPOBAHMS IPOIECCOB
MOJTyYEHUS ¥ IepepaboTKH MaTEepUaIoB COBPEMEHHOM YHEPTETHKH.

1.9. )Ku3HeHHBI LUK MpOeKTa U M3/AeIHs OOBEKTOB XUMHUYECKOW TEXHOJIOTHH.
Onucanne OCHOBHBIX MPUHIIMIIOB U METOAOB IPOSKTHUPOBAHUSI.

1.10. [locraHoBKa 3a7jauu MPOEKTUPOBAHMS O0BEKTa XMMUYECKOIN TEXHOJIOTUHU C YYETOM
TpeOOBaHUI K KAaUEeCTBEHHBIM ITOKA3aTeIsIM M O€301TaCHOCTH MTPOU3BOJICTBA.

1.11. lopsaok mocTpoeHus (pOPMAIM30BAHHOTO ONMUCAHUSA XUMHKO-TEXHOJIOTHYECKOTO
nporecca. VcxonHple NaHHBIE, BapbHpPyEeMbIe XaPAKTCPUCTHKH, Ka4eCTBEHHBIE ITOKA3aTEIH.
[Toka3zarenu 6e3omacHOCTH U paboTocrnocobHocTH. [Ipumep popmMann30BaHHOIO OIMCAHUS.

1.12. CoctaB u ¢yHkuun coBpemMeHHOTo APM npoekTHpoBIIMKa. YCTpPOHCTBa BBOJA-
BBIBOJIa OOIIET0 U CIIEUAIIbHOTO Ha3HAUYEHUS.

1.13. ApxutekTypa coBpeMeHHONH DBM. XapakTepuCTUKN BHYTPEHHHUX NepUPEpUHHBIX
YCTPOMCTB, HanboJiee BIUAIOLINE Ha IPOU3BOAUTENBHOCTE DBM.

1.14. XapaktepucTuku OBM, BIIUSIIOLIHE Ha paboToCcrocOOHOCTh u
IPOM3BOIUTENBHOCTH NporpaMMHbIX cpeacts CAIIP.

1.15. CriocoObl  TOBBIIEHMS] ~ MPOU3BOAUTEIBHOCTH U HajaexkHocth  OBM
POEKTHPOBILUKA.

1.16. Bupl 1 Ha3HAYCHUE TAMSATH B YCTpoiicTBax DBM.

1.17. Tunsl 1 XapaKTEPUCTUKHU ONEPATUBHOTO 3alIOMHHAIOLIETO YCTPOMCTBA.

1.18. VcToyHMKY JaHHBIX /IS ToMcKa nHpopmarmu 00 OBM 1 ee TnarHoCTUKY.

1.19. OtkpbiThie VIHTEpPHET-UCTOYHUKH M HOPMATHBHO-TIPABOBbIE HH(pOPMAIIMOHHO-
MIOWCKOBBIE CUCTEMBI, UCIIOIB3YEMBbIE JUTSI TIONCKA U MTOyYSHHS TEKCTOB JIOKYMEHTOB B 00J1aCTH
IPOEKTHUPOBAHUS U MOIJEPKKH )KUZHEHHOTO IMKJIA 00BbEKTOB XUMHUECKOW TEXHOJOTHH.

1.20. Knaccudukanuss BumoB oOecmeuennii CAIIP. Hx Ha3HaueHuwe, 0a30BbIe
KOMITOHEHTHI U (PYHKLIUH.

Cermenr 2. Undopmannonnoe obecnieuenue CAIIP, monenupoBanue ganubix, CYB/ u
0a3pl JAaHHBIX B CHCTEMax MOAJEPKKH MPUHATHA TPOEKTHBIX peHIeHUH B 00JacTH
POEKTHPOBAHUS IPOLIECCOB MOMYYSHHS U TepepabOTKN MaTepHaIoB COBPEMEHHOM YHEPIeTUKU.

2.1. ITocranoBKa 3aja4u MHPOPMAIMOHHOTO TIOMCKa HAaOOpa OMTHMAIBHBIX MPOEKTHBIX
peleHnid. DTarnbl MOATOTOBKH U PEIIeHH 3a7jaui MH(POPMAITMOHHOTO TIOUCKA.

2.2. CocraB nH(popMmarmionHoro odecnieuerust CAITP. @yHkimm n 6a30BbIe KOMITOHEHTHI
uHpopmannonHoro odbecneuenust CAIIP.
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2.3. Oranbl co3maHus WH(GOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI JJIsl pEIICHUS 33aJa4yd
MOKCKA ONTUMAJIbHBIX MTPOEKTHBIX PElIeHUH B 0071aCTH XUMHUYECKOI TEXHOJIOTHH.

2.4. ER-muarpamma u ee KOMIOHEHTHI. OTHOIICHHUS, CBS3H, KIIFOUEBBIE M 00s3aTEIbHBIC
aTpUOYTHI.

2.5. Horanmust IDEF1X. ba3oBble rpaduueckue 31€MEHTHl H 3Talbl I[OCTPOCHUS
JaTaIOTMYeCKOM MOIeT MH(POPMAIITMOHHOTO O0bEKTA.

2.6. Onucanue rpaduueckoil HoTauuu [Tutepa Yena mis mocTpoeHus: KOHIENTYaIbHOM
MoeNId HHPOPMAITMOHHOTO 00BEKTa.

2.7. Horanust I'opaona OBepecra («BOpOHbs J1ankay). [IpuMeHenne B ”HPOPMALMOHHOM
OMKCAaHUU O0BEKTA IPOCKTUPOBAHUSI.

2.8. lnarpammbl  baxmana. Ilpumenenune B WH(GOpPMAIMOHHOM ONHMCAaHUU OOBEKTa
MPOEKTUPOBAHHUS.

2.9. lIpencraBnenus B 6a3ax JaHHBIX. VX Ha3HAUCHUE U IPEUMYIIECTBO.

2.10. Pensmmonnast CYB/I. bazoBwle monstus Teopun pensuuoHHbXx CYBJI: kopTex,
JIOMEH, aTpuOyT, OTHOIIICHUE, CBSI3b.

2.11. Buasl cBsi3eli B pensiiinonHou b/l u crmocoObl X opraHu3aiuu.

2.12. Buner kmoveli B pensiunonnoit bJ[. Haznadenune xaxaoro Buaa.

2.13. Tunsl panHbix mnoned Ttabnun bJl. Ilepedncnauts c ykazaHueM HpuMepa
UCTIOJIb30BaHUSI.

2.14. O6s13aTenbHbIe U HeoOs3aTeNbHbIe aTpuOyThI TabmuIl 6a3bl JaHHBIX. VX BiIHsHHUE HA
KaueCTBO M HEMPOTHBOPECYMBOCTH XPAHEHUS JaHHBIX W OPTaHU3AIMIO IPOIEcca YIPaBICHUS
JTAHHBIMHU.

2.15. Knaccuduxanus u 6azossie pynkunu CYB/l. Xapakrepuctuku CYBJ] MS Access.

2.16. Cepsepubie CYB/I u 6a3b1 nannbix Mx npeumyiectsa Haf neckronasiMu CYB/I.

2.17. Haznauenne u ¢ynkuun nuporpamMmubix CASE-cpexctB s MonenupoBaHUs
nannbix. CpaBHuTenbHas xapakTepuctuka Toad Data Modeler, Case Studio, AllFusion ERwin
Data Modeler, MS Office Visio.

Cerment 3. Maremaruueckoe obecrieuenne CAIIP, maTemarnueckoe MOAEIMPOBAHNE B
3aJadyax MPOEKTHPOBAHUS IPOLIECCOB TMONYYEHUS U TepepaboTKU IHEProHaCHIIEHHBIX
MAaTEepUAJIOB U U3IECTUN.

3.1.Ilemp W TOCTAaHOBKAa 3aJadud MaTEMaTHYECKOTO MOJICIMPOBAHUS B 3ajadax
aBTOMATH3UPOBAHHOTO IMPOEKTUPOBAHMS IPOLIECCOB MOIYYEHUS M IepepaboTKH MaTepuajoB
COBPEMEHHOM YHEPTETUKH.

3.2. Knaccudukanus marematuaeckux moneneit B CAIIP.

3.3. TpeboBanwusi, MpeabSIBIIEMbIE K MATEMATHYECKUM MOJICIISIM.

3.4. MaremaTHuecKie METOJIbl, UCTIOJIb3yeMble JJIS PELICHUs NPSIMOM 3a/laul KHMHETHKH
XUMHUKO-TEXHOJIOTH4YeCcKoro oobekTa. Kpurepuu BeiOOpa MaTeMaTuyeCKOro MeToa.

3.5. CTpyKTypHBII U apaMeTpUUeCKUil CHHTE3 MaTeMaTHyeckoi Moaenu. OnucaHue.

3.6. [IpoBepka Ha aqeKBAaTHOCTh MaTeMaTHYECKOW Mojenu. Kpurepum anexkBaTHOCTH
MaTEMaTUYECKON MOJEIIN.

3.7. DMnupudeckas MareMaTrueckas Mojaeib. [loctaHoBka 0OpaTHOM 3a1aull KHHETHKH.
Kpurepun uncieHHOro aHanu3a aJleKBaTHOCTH 3MIIMPUYECKUX MAaTEMATUYECKUX MOJEIIEN.

3.8. BeruucnurenpHas  CKOPOCTh W TOYHOCTh ~ MAaTEMaTHYECKOW MOIENH  Kak
KOHKYPHPYIOIIHE XapaKTePUCTUKN MaTeMaTH4ecKoi Moaenu. CriocoObl ONTUMH3AIUU CKOPOCTH
Y TOYHOCTHU BBIUMCICHHH.

3.9. lonymienusi, NIpUHATHIE IPU MaTeMaTHYECKOM MojienupoBanun. LlenecoobpasHocth
BHeceHus aonyieHuil. Komnencanus ommOKy BEIYUCIICHUS.

3.10. IIporpammuoe oOecrieueHre s MOJEIUPOBAHUS XMMHUKO-TEXHOJIOTMYECKHX
00BbexToB. bazoBbie hyHKINM.
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3.11. Onucanue, Ha3HAYEHHWE U CPABHUTEIbHbIE XapaKTEPUCTUKU YHUBEPCAIbHBIX
moaenupyromux makeros (Mathcad, UniSim, ChemCad, Hysys, Aspen Plus).

3.12. Onucanue, Ha3HAUCHHUE U CPABHUTEIBHBIE XapaKTEPUCTHUKU IPOTPAMMHBIX TAKETOB
PErpecCHOHHOIO aHalu3a dKCIepUMEHTANbHbIX AaHHbIX U cratuctuku (Datafit, Curve Expert,
Stadia).

Cerment 4. 3D-MonenupoBanue B 3a/jauax MPOCKTHPOBAHUS MPOIECCOB MOTYYECHUS U
nepepadOTKH MaTepualoB COBPEMEHHOM SHEpreTMkd. AJJUTHBHBIE TexHosoruu B 3D-
IPOTOTUIIMPOBAHUU U U3TOTOBIIEHUU U3JEIINN.

41. llens wu 3amaunm  3D-monenmupoBanmsi u  3D-mpoToTMnUpoBaHMsS B 3aaadax
IPOEKTUPOBAHUS IPOLIECCOB MOJYYSHHS U IIEpepabOTKU MaTepHaIoB COBPEMEHHOM SHEPIeTUKU.

4.2. Knaccudukanus meronoB 3D-MomenupoBaHusi MO apXUTEKType U crmocodam 3D-
MOJICIIUPOBAHMSL.

4.3. Oranbsl cuHTe3a 3D-moxmenu. IloHATHS «0a30BBIA DIIEMEHTY», «TPUAHTYISILUSL,
«0ba30Bas onepanus», «mapamerpusanus». TekcTypsl 1 MaTepuaisl. CBOMcTBa MaTepHuasoB.

4.4. Texcrypsl 1 Matepuaibl. [IpuHiun HanoxxeHus. JJocTOMHCTBA M HEOCTATKU TEKCTYP
u MarepuanoB. Kputepuu BbiOOpa TexHONOruu Qusnueckoro orodpaxkenus 3D-monenu
oOBeKTa.

4.5. Anroputm noctpoeHus npocreimeid 3D-monenu B ognoi uz CAIIP.

4.6. ®opmartsl (aitnoB 3D-mMozenei u X KpaTkoe ONUCaHue.

4.7. Ilporpammusie cpenactBa CAIIP ans mpoextupoBanus 3D-moxeneit. x Ga3zoBbie
(GYHKIHH.

4.8. TunoBble MHCTPYMEHTHI U onepanuu i noctpoenus 3D-monenu B Komnac 3D.

4.9. AnuTHBHBIE TIEpeOBbIC MPOW3BOACTBEHHBIE TEXHOJOTHH. VICTOpHS pa3BUTHS U
00J1aCTH IPUMEHEHMUS.

4.10. Marepuanbl, ucronszyemble npu 3D-nevatn. VX npumeHeHne st pa3iInYHBIX
esnel, MpeuMyIecTBa U HeJOCTaTKH, (pru3nyecKkre CBOMCTRA.

4.11. CiocoObl  MOCIIOMHOTO  W3TOTOBJICHHUS  (DU3MUYECKOTO MPOTOTHIA OOBEKTa
npoektupoBaHus:  UV-oOiyueHue, OSKCTpy3us, CTpyWHOEe HalbUIEHHE,  CIUIaBJICHHE,
JaMUHHPOBAHHUE.

4.12. 3D-npuntep. Bunel, ycrpoiicto, TexHonoruu 3D-neyatu. CriocoObl MU3roTOBICHUS
npoaykToB 3D-nievaru.

4.13. Onucanue, Ha3HaYeHHWE M CPABHUTENbHBIC XapAaKTEPUCTHKH Cpell TPEXMEPHOIro
nosmroHanbHoro moaenuposanus: Autodesk 3d Max, Komnac 3D, SolidWorks, nanoCAD.

4.14. Blender 3D, Cinema 4D, Autodesk Maya. Hasnauenue u cpaBHUTEIbHAs
XapaKTepUCTHKA MO (QYHKIMOHAIY, JIMIIEH3UPOBAHUIO U MUHUMAJIbHBIM TpeboBaHusIM K DBM.

4.15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Ha3nauenne wu
CpPaBHMTENbHAS XapaKTEepPUCTUKA M0 (QPYHKIMOHANY, JULEH3UPOBAHUIO U MUHUMAIbHBIM
TpeboBaHusIM K OBM.

4.16. Hacrpoiiku 3D-mieyaty, BIUSIONINE HAa KAYECTBEHHBIE XaPaKTEePUCTHKH U3/ICITHUSI.

4.17. KauecTBeHHbIE XapaKTEPUCTHKH U3JIeNHUs, ToTydeHHoro 3D-nevaTsio.

4.18. TloctaHoBKa 3amaud (PU3MUYECKOTO TMPOTOTUIHUPOBaHMA w3aenuid. Onucanue
TEXHOJIOTUM H3TOTOBJIEHUS 3D-mpoTOTUIIOB OOBEKTOB MPOEKTUPOBAHMS C HCIOJIb30BAaHHEM
JAMUHHUPOBAHUS U OCEBOM JUTOrpaduu.

4.19. IloctaHoBKa 3ajaud (U3NYECKOTO MPOTOTUIUPOBAHUSA H3AETHH. DJIEKTPOHHO-
nydeBas muiaBka. Onucanune obopymnoBanus ais DJIIT.

4.20. Ilopssiok  MOArOTOBKM M BbIMosHeHUs 3D-mewatn (BbIOOp H  KanuOpoBKa
o0opy/noBaHus, BbIOOp MaTepuaja M pexuma IedaTd, noaroroBka 3D-moxenu wuznenus,
nocToOpaboTKa U3/IEIHs).

29



IIpu cnave 3a4era CTyEHT IOJIy4aeT ABa BOIpPOCA U3 NEPEYHS, IPUBEIEHHOTO BBILIE (110
OJITHOMY BOIIPOCY M3 Pa3HBIX CETMEHTOB).
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOChl — /10 30 MUH.

5. Metoanueckue mMaTepuajbl IJs ONpeaeieHUs NMPOUeAYpP OUEHUBAHWS 3HAHWM,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[IpoMexyTouHass arTecTals TO JUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpedoBanusmu CTO CITGI TU(TY) 016-2015. KC YKIB. Ilopsimok opraHu3aiui ¥ IpOBEISHUS
3a4EeTOB M SK3aMEHOB.

[To nucuuIUIMHE MPOMEXYTOYHAS ATTECTAIHsI TPOBOIUTCS B (hopMe 3aueTa.

[IIkana oneHUBaHUS HA 3a4€TE — «3a4eTy», «He3aueT». [Ipu 3TOM «3a4eT» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITCTCHIIHH.
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[punoxenue 2
K paboueii mporpamMMe JUCIUIUTAHBI

dopma TUTYJBHOTO JIMCTA AJIs1 0(pOpMJIEHUSA
J1a0opaTopHBIX padoT

MunoOpnayku Poccun
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BbICLIIEr0 00pa30BaHUs
«Cankr-IleTepOyprckuil rocyaapcTBEHHBIM TEXHOIOTMUYECKUM HHCTUTYT (TEXHUYECKUM
YHUBEPCHUTET)»

(DaKy.]'IbTeTi I/IHd)ODMaHI/IOHHI)IX TEXHOJIOTHHI W YIIPaBJICHHS

Kadenpa: Cuctem aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUS U YIIPABJICHUS

Hanpasnenue noarorosku: 18.05.02 Xumudeckas TEXHOJIOTHS MaTEPUATIOB COBPEMEHHOU

OHCPICTHKH
YPOBCHB IIOATOTOBKH: CHG![I/IEU'II/ICT

YueOnas JUCHHUIIIINHA: ABTOMaTI/I?:I/IDOBaHHOG! IOPOCKTUPOBAHUC

I'pynna:
OTYET
O TJABOPATOPHOM PABOTE Ne
TEMA:
IIpenonasarens Cmupnos 1.A.
Hcnonaurenu

OTMeTKa 0 3aueTe

Cankr-IlerepOypr
2021
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[Tpunoxenue 3
K paboueli mporpamme
JUCITUTUTAHBI

IIpumep 3agaHKus HA KYPCOBYIO padoTy

Muno6pHayku Poccun
denepanbHOE TOCYIapCTBEHHOE OIOXKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIETO 00pa30BaHuUs
«Cankr-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOJIOTHUECKUI HHCTUTYT
(TEXHUYECKUM YHUBEPCUTET)»

3AJAHUE HA KYPCOBYIO PABOTY

CneunansHoctb 18.05.02 Xumuueckas mexnonoeus mamepuanog cogpemenHou
9HepeemuKu

Crneunamuzauus Paduayuonnas xumus u paouayuonHoe MamepuanoseoeHue
DakyNbTET UHPOPMAYUOHHBIX MEXHOJIO2UL U YNPABIEHUS

Kadenpa cucmem asmomamusuposannoco npoekmupoanus u ynpasieHus

Yueonaa oucyunauna ABToMaT3npoBaHHOE MPOEKTHPOBAHUE
Kypc 4 ['pynna
Crynent HBanoB MBan BanoBuu

Tema Pazpabotka nHPOPMAITMOHHO-TIOMCKOBOM CHCTEMBI BEIOOpA SHEPreTHUSCKUX
pEaKkTOpOB 11  ABTOMATHU3MPOBAHHOTO  IPOCKTHUPOBAHMS  PaTUaIlMOHHO-
XUMHUYECKUX TIPOIECCOB

Hcxoonvie dannvie k pabome (UCMOYHUKU).

1 Hopenkos, U. I1. ABromatu3supoBaHHble HH(POPMALIMOHHBIE CUCTEMBI : ydeOHOe mocodue /
N. I1. HopenkoB. — Mockga : U3n-Bo MI'TY um. H.O. baymana, 2011. — 342 c.

2 [Ilepcunen, H.H. Pagmanmonnele mnpomeccsl © ammaparel: ydeOHOe Tmocodme. —
CII6.:CIIeI' TU(TY), 2011. - 162 c.

3 OOmast XuMUYecKass TEXHOJIOTHS : yueO. st By30B : B 2 T. / W. II. Myxnenos [u ap.]. — 5-¢
u3a., crep. —Mocksa : AJIBAHC, 2009. -2 1.

4 Ky3un, A.B. ba3pl nanubix: y4e6. nmocobue/ A.B. Kysun, C.B. JleBonucoBa. — 5-¢ wusn.,
ucnpasil. — MockBa: Akanemus, 2012. — 320 c.

5 I'aamn H.B. Tpexmepnoe mpoektupoBanne B KOMITAC-3D / H.b. I'anun. — Mocksa: JIMK
ITpecc, 2012. — 784 c.

Ilepeuenv 6onpocos, noonexcawux pazpabomxe.
1. AnanuTrueckui 0630p 3ala4 aBTOMAaTU3UPOBAHHOTO ITPOCKTUPOBAHUA

XUMHKO-TCXHOJOIMYCCKOTI'0 Mpouecca.
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2.AHanU4ecKuii 0030p PHEPTETUUECKUX PEAKTOPOB U PAAHANIMOHHO-XUMUIECKIX
MIPOLIECCOB, MMPOTEKAIOIINX B PEAKTOPAX.
3. lenp 1 3a1auu KypcoBOM pabOTHI.

4. Paspabotka wuHbomorndeckoir wmonenu 0Oa3el  ganHbX  (BJl) TexHHMuYeckux
XapaKTePUCTHK PEaKTOPOB.

5. Be16op nporpaMMHOTO WHCTPYMEHTAPUS JJIsl BHITIOJTHEHHSI IOCTABJICHHBIX 33]1a4.

6. Onucanune CYB/I.

7.Co3nanue garanorundeckor moaenu b/I.

8. ®opmupoBanne 3D-MoaeM TEXHOIOTHYECKOTO 000PYI0BaHHS.

9. Co3znanue b peakTopoB.

9.1 3anonHenue Tadimi 0a3bl JTaHHBIX.

9.2 Coszmanwe 3ampocoB, HEOOXOAMMBIX JUII  ABTOMATU3MPOBAHHOTO  BBIOOpA
TEXHOJOTHYECKOTr0 000pyI0BaHUSI.

9.3 Coznanue hopm [t peTakTHPOBAHUS TAOIHI] U BEIBOJIA PE3yIbTaTa.

9.4 Co3nanwme oT4yeTa /ISl BBIBOJIA PE3Y/IHTATOB 3allpoca Ha IeYaTh.

10. TectupoBanue 6a3pl JaHHBIX.

11. AHanu3 pe3yabTaToOB TECTHPOBAHUSI.

12. BriBofIBI IO KYpCOBOM padoTe.

13. CriucoK UCIOIb30BaHHBIX HCTOYHUKOB.

Ilepeuens epaghuueckoco mamepuana:

1. Cxema 3HEpreTuuecKoro peakropa.

2. Kommm »5KkpaHOB TJIaBHBIX CTpPAHHUIl CAWTOB, WCIIOJIB30BAHHBIX [IJI1 BBIOOpA
o0opynoBaHus (pe3yabTaThl MoUcKa HHGOpMAaLUU A1 HHGOPMAIIMOHHO-TTIOUCKOBOM CHCTEMBI).

3. Uudonoruueckas moaens bJI.

4. latanoruyeckas moaeinb b/1.

5. TectoBsie mpuMepsl padoTsl B/I.

6. Drambl popmupoBanus 3D-Mo1eHM TEXHOIOTHIECKOTO 000PYA0OBAHHUS.

Tpebosanus k annapamuomy u npoCPaAMMHOMY 0bOecneueHur.
Annapamnoe o6ecneuenue. IBM PC-coBMecTnMblii KoMITbIoTep Ha 6a3e Mukpormporeccopa Intel

Pentium. Ilpocpammmnoe obecneuenue: onepaunonHas cucrema Microsoft Windows, cucrema
ynpasienus: 6azamu nanubix LibreOffice Base wmun MS Access, cpena aBTOMaTH3HPOBAaHHOTO
npoekTrpoBanus Kommnac-3D, TekcTOBBIH mporeccop.

Jara Bergaun 3aganus  19.09.2021
Cpok npencraBineHus: padboThl k 3anmure 26.12.2021

3aBenyromuii kadeapoin npod. T.B. Yucrakosa
Jlextop gou. . A. CmMupHOB
PykoBonurens ct. npen. A. B. Ko3nos

3aaHie TPUHSLIT
K BBITIOJIHEHUIO . 1. IBasOB
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