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1. IlepeyeHb NMJIaHMpPYeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

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

10 JUCIUILINHE:

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAMMCHOBAHUC MHAUKATOpa

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIINHU IOCTHIKEHUS KOMIIETEHIINU (meckpumnTopsl)
OIIK-4 OIIK-4.5 3HATH:
Cnocoben obecrieunBath IpoBejacHHE | Mcronb30oBaHWEe  HOPMATHUBHOM W | - TEXHOJOTMHM M CTaHAApPThl MHGOPMAIIMOHHOW  TOJIJEPIKKH

TCXHOJIOTHYCCKOT'O rnpomnecca,
HCIIOJIb30BATh TCXHHUYCCKHEC CPCACTBA

JUIST KOHTPOJIS napaMeTpoB
TEXHOJOTHUYECKOI'0 IMpOoIEecca, CBOUCTB
ChIpbi W  TOTOBOM  NIPOAYKIIUH,

OCYIIECTBIISITH U3MEHEHHE MTapaMETPOB
TEXHOJIOTHYECKOT0  Iporecca  IpH
WU3MEHEHHH CBOMCTB CBIPbS

TGXHOHOFH‘IGCKOﬁ IIOKYMCHTaHI/II/I 1A
MPOEKTUPOBAHUS U COMPOBOKIACHUS
TEXHOJOTHYECKUX MPOLECCOB
MOJIyYEHUsl BEILECTB, MaTepUaIOB U
n3aenni

YKM3HEHHOT'O IMKJIa 00bEKTOB XUMUUECKO# TexHonoruu (3H-1);

- METOAMKM M aJITOPUTMbI INPOEKTUPOBAHUS TEXHOJIOTMYECKHX
npouecco (3H-2);

Ymersn:

- OPUEHTUPOBATbCA B CTaHAapTaXx HMHMOPMALMOHHOW IOAJEPIKKH
YKHU3HEHHOTO LIUKJIa 00BEKTOB XUMUYECKO# TexHonoruu (Y-1);

- COCTABJIATh  AJNTOPUTMBI  MPOEKTUPOBAHUSI  TEXHOJIOTMYECKUX
IPOLIECCOB MpPHU IepeHACTpoiike IPOU3BOACTBA HAa HOBBIA BUJ
HPOYKIIUH, TPOU3BOAUTEIBHOCTh, COCTaB ChIPbs (Y-2);

Baagern:

- croco0amMu MPeACTaBICHUSI MHOXECTBA IMPOEKTHBIX PEIICHUN ISt
TEXHOJIOTHYECKHUX IIPOLIECCOB IIOJYYEHUS BEIIECTB, MAaTEpUalIOB U
U3 pa3IndHOro QyHKIMOHATBHOTO HazHaueHus (H-1).




Kox u HaumenoBanue

Kon n HanmMeHoBaHUE HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIIUH NOCTHXKEHUS KOMIIETEHIIUU (meckpumnTopsl)
OIIK-4.6 3HATH:
Hcnons3oBanue COBPEMEHHBIX | - 0COOEHHOCTH CHUCTEM  YIpPAaBJICHUS  INPOCKTHPOBAHHUEM W

WHPOPMAIIMOHHBIX ~ TEXHOJOTHH U
IIPOrPaMMHBIX CPEICTB JJI PELICHUs
3a1a4 IIPOCKTUPOBAHUSA
TE€XHOJIOTMYECKHUX IIPOLIECCOB
XUMHUYECKUX IIPOU3BOJICTB

NpoeKTHBIMU JaHHbIMU (3H-3);

- ApXUTEKTYpPYy, XapaKTEepPUCTHKU U (PYHKIHMOHAIbHBIE OCOOEHHOCTH
CHCTEM aBTOMATHU3UPOBAHHOTO NpoekTupoBanus (3H-4).

YMmern:

- UCTIOJIb30BAaTh COBPEMEHHbIC HH(GOPMAIIMOHHBIE TEXHOJIOTHH U
IporpaMMHBbIE CpPEICTBA Ul pELIeHHUs 3aJad [POEKTUPOBAHUS

TEXHOJIOTUYECKHX  TPOIECCOB  TEXHOJOTMYECKHX  IPOIECCOB
XUMHUYECKHUX Mpou3BoacTB (Y-3).
Baaners:

- crocobamu pelieHus 3a1a4 aBTOMaTU3UPOBAHHOTO MPOSKTHPOBAHUS
TEXHOJIOTHYECKUX TIPOLIECCOB C HCIOJIB30BAHUEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHI U porpaMMHbIX cpeacts (H-2).




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctumumaa «ApromarusupoBanHoe npoektupoBanue» (b1.0.17) orHocutes k bnoky 1
«JlucuuruimHbl (MOyH)» 00s13aTeNIbHOM YacTu 00pa3oBaTeNbHONW NpOrpaMMbl OakanaBpuara U
u3ydaercs Ha 4 Kypce.

B wMeroguueckoM IiaHe JUCLMIUIMHA ONMPAECTCS Ha OJIEMEHThl KOMIETCHILIMH,
cOopMHpOBAaHHBIE MPHU W3YYEHUH NUCHUILIMH «BBeneHue B MHGOPMALMOHHBIE TEXHOJIOTHNY,
«Matemaruka», «MHxeHepHas rpapuka», «OOmas u HeopraHuyeckas Xumus», «OOmas
XuMHueckass — TexHoiorus».  llomyueHHele B mpouecce  M3y4eHUs — JAMCLUIIIMHBI
«ABTOMAaTU3MPOBAaHHOE IPOCKTUPOBAHUE)» 3HAHUS, YMEHUS M HAaBBIKM MOTYT OBbITh
UCTIOJIb30BaHbl TPU M3YYEHUHU TUCHHIUINH «MHXeHepHoe opOopMIIEHHE MPOIIECCOB OCHOBHOTO
OpPraHHMYeCKOr0 M He(PTEeXUMHUYECKOro cuHTe3a» win «MHxeHepHoe odopMieHHEe MPOLEcCOB
nepepaboTKU MPUPOJHBIX IHEPIrOHOCUTENEI» (ISl HAPaBIECHHOCTH «XUMHUYECKas TEXHOJIOTUs
HOPUPOJHBIX SHEPrOHOCHUTENEH M YIJIEPOAHBIX MaTepuanoB»), «OCHOBBI MPOEKTHPOBAHUSA U
00opy/0BaHUE MTPOU3BOJICTB MOJIUMEPOBY (Ui HampaBieHHOCTH «TexHosorus u nepepaboTka
noiaumepoBy»), «lIpoekTupoBaHue MNpPOU3BOACTB (hapMalEeBTUUECKUX MpernaparoB M HX
HOJYIIPOAYKTOB» WK «TeXHOIOTHs, 000pYIOBaHUE 3aBOIOB U MPOCKTUPOBAHUE OMOIOTUYECKU
aKTUBHBIX BELIECTB» (U1 HANpPABICHHOCTH «XUMHUYECKass TEXHOJOTHS CHUHTETUYECKUX
OMOJIOTMYECKH aKTHBHBIX BELECTB, XUMUKO-(apMalleBTUYECKUX MIPENapaTOB U KOCMETHUYECKUX
CPEACTB»), NpPHU MPOXOXKIECHUM IPOM3BOJICTBEHHOM NPAKTUKU, a TaKXKEe IpPU BBITOJHECHUU
BBIITYCKHOW KBaTH(PUKAIMOHHON PaOOTHI.

3. O0beM AUCHHUILIMHBI

Bcero,

Bug yue6Hoit paboTbl 3E/akarn, 4acos

OO0mast TpyA0eMKOCTb 1M CHUILIIHHBI 3/108
(3a4eTHBIX eANHUI/ aKaJIEMUYECKUX YacOB)
KonrakTHas padora ¢ npenogaBaresnem: 10

3aHATHUA JCKITMOHHOT'O THUIIA

3aHATUSA CEMHUHAPCKOI'O THIIA, B T.Y. 6

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA —

nabopaTopHbIe pabOTHI 6

kypcoBoe npoektupoBanue (KP wim KII) —

KCP _

JpyTye BUbl KOHTAaKTHOM paboThI —

CamocrosiTesbHast padoTa 98
dopma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) 2 Kp
®opma npome:xkyTouHoii arrecrauuu (KP, KIT , 3auert, sx3amen) 3aver




4. Conep:xkanue TUCHUNTHHBI
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1. | Benenue B AUCHUIUIMHY. 0,5 — — 4 OIIK-4 | OIIK-4.5
OCHOBHBIE OTIPEICIICHHUS 1
tepmuHoorus. O630p
HOPMAaTUBHBIX JOKYMEHTOB B
00JIaCTH MPOEKTUPOBAHHS
TEXHOJIOTUYECKHX MPOIECCOB
XUMHYECKHUX TIPOU3BOJICTB.

2. | Texaunueckoe obecreuenne CAIIP. 0,5 - - 10 | OIIK-4 | OIIK-4.5
[TonsiTHE aBTOMATU3UPOBAHHOTO OIIK-4.6
pabodero Mecta MPOEKTUPOBIIUKA.

Kommonentsr APM
MIPOEKTUPOBIIHKA.

3. | UadopmarmonHoe obecrieueHue 1 — 2 28 | OIIK-4 | OIIK-4.5
CAIIP. CYB/, uadopmariionssie OIIK-4.6
MoOJeiu U 0a3bl JaHHBIX.

4. | MaremaTudeckoe oOecIieueHHe 1 - 2 28 | OIIK-4 | OIIK-4.5
CAIIP. MaTtemMaTH4ueCKHE MOJIEIIHA B OIIK-4.6
3a/1a4ax MPOEKTUPOBAHUS
MTPOIIECCOB XUMUYICCKUX
MIPOU3BO/ICTB.

5. | BusyaneHoe 3D-moenupoBaHue u 1 — 2 28 | OIIK-4 | OIIK-4.5
¢u3nyeckoe NPOTOTUITUPOBAHKE B OIIK-4.6
MIPOSKTHPOBAHHH ITPOIIECCOB
XUMHYECKHUX TPOU3BOJCTB.

AJITATHBHEIE TEXHOIOTHH.




4.2. 3aHATHA JeKIMOHHOI0 THIIA

Ne
paszmena
IACLIUIUIVHBI

HanmeHnoBaHue TeMBbI
" KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeM,
aKajl. 4acel

uHoBannonHas
¢dbopma

1

Beenenue B puctuminHy. OCHOBHBIE omNpeAeNeHUs U
TepMuHONOTHs. O630p HOPMATHBHBIX JOKYMEHTOB B
00/1aCTH IPOEKTUPOBAHUS TEXHOJOTHYECKUX MPOLIECCOB
XMMHUYECKHX ITPOU3BOJICTB.

OcHoBHBIE OTIpeIeNICHHS u TOHATHS
ABTOMAaTH3UPOBAaHHOTO IPOEKTUPOBaHUA. BBeneHue B
METOAOJIOTUI0  IPOEKTUPOBAHUS  TEXHOJIOTMYECKUX
NPOLIECCOB XMUMHUYECKUX MpPOU3BOACTB. HmkeHepHoe
NPOEKTHPOBAaHHE,  LU(PPOBOE  HPOTOTUIHPOBAHUE.
CAIIP. Knaccuduxarms CAIIP. CucremHas
opraum3anmss CAIIP. Buasl o6ecneuenuit CAIIP.
[IpenmeTHo-opuentupoBanubsie CAIIP: MCAD, ECAD,
PDS, CAAD. TIlomstue o CALS-rexnomorusx.
[TpuHOMIIBI  AaBTOMATH3UPOBAHHOTO  MTPOCKTHPOBAHUS
TEXHOJIOTHUECKUX MPOLIECCOB XUMHYECKUX
MPOU3BOACTB. ITocTanoBka LeNu u 3a1a4
MPOEKTHPOBAHUS TEXHOJOTMYECKUX MIPOLIECCOB
XMUMUYECKUX  Mpou3BoACTB. CHCTEMHBIH  MOAXO],
CTpyKTypa U cTtanuu mpoektupoBanus. [OCT 15.016-
2016 «Cuctema pa3pabOTKH ¥ MOCTAHOBKHU MPOAYKIIHU
Ha TPOM3BOACTBO». [IOHSATHE TEXHMYECKOTO 3aaHus,
acKku3HOrOo u paboyero mnpoekra. ['OCT 2.103-68
«ECK/. Craguun pa3pabotkuy. denepaibHble HOPMBI U
npaBuwia B 00JacTH TEXHOJOTMYECKHX IPOLECCOB
XUMHAYECKHX MPOU3BOJICTB. Jluaresructuyeckoe
oOecrieyeHue CAIIP. Knaccuduxarms SI3BIKOB
00BEKTHOTO MPOEKTUPOBAHUS M MOJAEIMPOBAHUS. S3BIK
UML. Ero naznauenue. [lpumep UML-nuarpamm.

0,5

JIB

Texnuueckoe obecnieueHue CAIIP. [Tonstue
ABTOMATH3UPOBAHHOTO pabouero MecTa
OPOEKTHUPOBIIIHUKA. KoMIIOHEHTBI APM
IPOEKTUPOBIIHKA.

AmnmapatHoe obecneuenne APM  mpoeKTHPOBIIHKA.
Kpurepun ompenenenuss U BblOOpa  anmapaTHOTO
ocHamenmsi APM mpoektupoBmuka. CrenuansHOe
MpOrpaMMHOE obecrieueHue UACHTU(UKATIT
XapaKTepUCTHK U TUAarHoCTHKN DBM mpoekTupoBIiyKa.
Buytpennue ycrpoiictBa OBM, yHubuuupoBaHHbIE
KOMMYHHKallMOHHBIe ~ uHTep(elcel. [lepudepuiinpie
YCTpPOMCTBa BBOJA-BBIBOAA OOIIEr0 M CIEHUATIBLHOTO
Ha3Hauenus. llpunTtep, morrep, 3D-npunrep, ckaunep,
3D-ckanep, cBETOBOE Tepo, rpadUvecKuil IUIaHIIET,
CEHCOpHBIN  3KpaH. ba3oBble MOHATHS  CpencTB
TEJIEKOMMYHMKAIUH U CETEBBIX TEXHOJIOTUN B PELICHUH

3amaqy aBTOMAaTHU3UPOBAHHOTO MPOEKTHPOBAHUS,
XpaHEeHUS] W  Tepedadyd  MPOEKTHBIX  JIAHHBIX,
OpraHu3alNu €IIUHOTO “H()OPMAITMOHHOT O
MPOCTPAHCTBA.

0,5

JIB




Ne
paszmena
IACIUIUIVHBI

HanmeHnoBaHue TeMbI
1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeM,
aKajl. 4acel

unoBannonHas
¢dbopma

3

HWndopmanmonHoe  obecneuenne  CAIIP. CVYB],
nHGOPMAITMOHHBIE MOJIENH U 0a3bl TaHHBIX.

Ilonsatne  WHOOPMAITMOHHOH  CHUCTEMBI,  CHCTEMBI
ynpasierns 0azamu maHHBIX, CYBJl, kmaccuduxanms
CYB/Jl, OaHk JaHHBIX, CIOBapb MAaHHBIX. DyHKIUH
CVYBU. Ilpumenenne CYB/] n 6a3 TaHHBIX B MMPOCKTHOU
JIESTEIbHOCTH B O0OJACTH TIPOIECCOB XUMHYECKUX
npou3BoACTB (mpuMepsl cTpykTyp b/l n mHTepdeiicon
nojb3oBateneii). PensnuoHHas  Moaenb  JaHHBIX,
pemsnnonHas anrebpa. CymHoctn W aTpuOyThl. Mx
cBoucTtBa. PenammoHHble cBs3M. Buabsl  KIroden.
O0s3arenbHbIe U HEoOs3aTeNbHBIE aTpUOyThl. CHIIbHEIE
u cnabple cBs3u. Twmbl JaHHBIX. Mopgenw JaHHBIX:
KkoHnentyanpHas (Hotamus [lutepa Yena m MaprtuHa),
JaTajorudeckas (HOTaLMs IDEF1X).
CtpykTypupoBaHHBIA s3BIK 3ampocoB SQL  (0azoBbie
omeparmu — SELECT, INSERT, UPDATE, DELETE).
Pensmmonnas CVYBJ Microsoft Access, omucanme
uHTepdelica, OCHOBHBIE DIIEMEHTHI M (DYHKIINH.
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JIB, MK

Maremaruyeckoe obecrieyenre CATIP.
Maremartuyeckue MOJAEIU B 3aJayax MPOCKTUPOBAHHUS
IIPOIIECCOB XUMUYECKUX MMPOU3BOICTB.

OCHOBHBIE  MOHATHSA  TEOPUM  MAaTEMATHYECKOIO
MozaenupoBanus. llenb W 3agaun  MaTeMaTH4YECKOTO
MonenupoBanus. Kiaccudukanuss MareMaTndecKkux
MOJEIIEH. CrtpyKTypHBIE, (YHKIMOHANBHBIE,
TEOpeTHUYECKre (IEeTepMUHUPOBAHHBIE), IMIHPUICCKHE
(craructideckue) maremaTrdeckue Mojenu. OCHOBHBIC
TpeOOBaHUS, TPEABIBIAEMbIE K MaTEeMaTHYCCKUM
MozenaM. [loHATHe aHamM3a U CUHTE3a B MOCTPOCHHUU
MaTeMaTHYeCKOTO OMHCAaHUS 00BEKTa MPOSKTHUPOBAHHUS.
OTambl W TPUMEPHl TOCTPOCHUS TEOPETHUCCKUX U
SMIMUPUYECKUX MaTeMaThudeckux wMozeneil. IIpumep
peuieHust  3aJayd  XMMHYECKOM  KUHETUKU IS
ompezaeneHus] pabOYNX YCIOBHA W TMPOTHO3UPOBAHUS

Ka4C€CTBCHHBIX XapaKTECPpUCTUK XHUMHKO-
TEXHOJIOTHUYCCKOI'O mnmpomnecca. MCTO,I[I/IKa
KOJIMYCCTBEHHOM OLCHKHA aJICKBATHOCTHU

MaTeMaTUYECKOU MOJIeN. Y HUBEpCAIbHbIE MaKEThI ISl
aBTOMAaTH3allMl W BU3YyaJIH3alUd MaTEMaTHYECKUX
pacueros: Mathcad, MATLAB, CurveExpert, DataFit.

JIB, MK




Ne

asnena HaumMenosanue Tembl O0neMm, NHHOBanMoHHas
p U KPaTKOE COJCPIKAHUE 3aHATHS aKaj. 4acel ¢bopma
IACIUIUIVHBI
5 BusyansHoe  3D-monenupoBaHue  H (DU3UYECKOE 1 JIB

IPOTOTUIIUPOBAHUE B MPOCSKTHPOBAHUU IPOIIECCOB
XUMHUYCCKHUX ITPOU3BOJICTB. AJUTMTUBHBIC TEXHOJIOTHH.
[onsitue w unens 3D-monenupoBanus U (HU3UIECKOTO
MPOTOTUITUPOBAHUS 00BEKTOB MPOEKTUPOBAHUS.
Omnpenernenue, CTpykTypa U cBoiictBa 3D-mozemnm.
Knmaccudukanms wmeromoB 3D-MopenupoBanus 1m0
apxuTekType (moimroHamsHoe, cruiaitHoBoe, NURBS
(BexkTOpHOE) MoOjeaMpoBaHMEe), 1o crmocobam 3D-
MO/JICITUPOBAHHUS (mapameTpuueckoe, KapKacHoe,
MOBEPXHOCTHOE,  TBEPAOTEIILHOE,  MOJCIMPOBAHUC
Mmetachepamu). Dtamsl cuHTe3a 3D-momenu. IToHsaTHs
«0a30BBI  DIIEMEHT», «TPUAHTYJIAIHS», «Oa3zoBas
orepanusy, «TapaMeTpU3aIHsD». TekcTyphl "
matepuanbl. CpoiictBa MatepuanoB. O030p cpen
TPEXMEPHOTO MOJIUTOHATEHOTO MOJICITUPOBAHUS:
Autodesk 3d Max, Kommac 3D, SolidWorks, nanoCAD.
AJTUTUBHBIC MepeI0BbIe MIPOU3BOICTBCHHBIC
TexHonoruu.  Mcropus  pasButHs M 00JacTH
npuMeHeHusl. CrocoObl  TIOCTIOWHOTO  HM3TOTOBJICHUS
(U3MYECKOr0 TMPOTOTHIA OOBEKTa IMPOCKTUPOBAHUS:
UV-o0nydyeHue, SKCTpy3us, CTPYHHOE HambUICHHE,
CIUIaBiieHWe, JiamMmuHupoBanue. 3D-npuHTep. Busl,
ycrpoiictBo,  TexHonoruu — 3D-mewatu.  CmocoObl
n3rotoryeHus npoaykros 3D-neuaru: SLA, SLS, FDM,
DLP, CJP, MJM. FDM-1ie4atb 1 BHJIBI MaTEPHAIIOB JIJIS
FDM-necuatu: PLA, ABS, PVA, Nylon, PC, HDPE,
PP, PCL, PPSU, Acrylic, PET(G), HIPS, TPU.

4.3. 3aHATHS CEMUHAPCKOT0 THIA

4.3.1. CeMmuHapbl, NPAKTHYECKHE 3aHATUS

Y4eOHBbIM MJIAHOM HE MPEIyCMOTPEHBI.
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4.3.2. JlabopaTopHbIe 3aHATHS

Ne
paszmena
IACIUIUIVHBI

HanmeHnoBaHue TeMBbI
" KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeMm,
aKaJ. 4ackl

naHoBannonHas
¢dbopma

3

Pa3paboTka  MHGOPMAIIMOHHO-TIOUCKOBOW  CHUCTEMBbI
HOJJICPIKKU NPUHATHS NPOCKTHBIX PEIICHUH B 00JacTH
IPOEKTHPOBAHMS NIPOIECCOB XMMUYECKHUX MIPOU3BOJICTB.
IIporpamMmHBIe CASE-cpenctBa MOJIETMPOBAHUS
nanubix: AllFusion ERwin Data Modeler, Toad Data
Modeler, Microsoft Visio. TlomHOpYHKIIMOHATBHAS
CVYB]J] Microsoft Access. Drambl MPOSKTHPOBAHUS H
pa3BepThIBaHUs 0a3bl JaHHBIX. BBINOTHEHHE 0a30BBIX
SQL-3ampocoB s TeCTHPOBaHHUA PabOTOCIIOCOOHOCTH
bJl. Co3manme rTpaduveckoro agMHUHHCTPATUBHO-
noucKkoBoro uHTepdeiica monp3oBareist 1jisi paboThHl ¢
JaHHBIMA WHQOpManuoHHOTO o0bekTa. Co3gaHue u
TECTUPOBAHUE MapaMeTpuueckoro 3ampoca K bBbJ u
OT4ETa C TMEpPeYHEM PEKOMEHIYEMBIX IPOSKTHBIX
peuieHui.

2

KtC™m

MareMmaTH4ecKoe MOJICJIMPOBaHHE B 3aJa4yax
IIPOCKTUPOBAHHUS IIPOIIECCOB XMMHUUCCKHX ITPON3BOJICTB.
OcBoeHHME TPHUHLUIOB Pa3pabOTKH  TEOPETUYECKOM
JIMHAMUYECKOM MOJIEIIH C pacrpeneneHHbIMU
napamMeTpaMu € HUCIOJIb30BAHUEM YHUCJICHHOIO METOAA
pemieHuss  guHamMuyeckux — cucteM  Pynre-Kyrtel
Pemienne mnpamoil 3aaud  KMHETUKUM XUMHUYECKUX
peakiuii (pacyer CKOpOCTEeH peakuuid W OmlpeielieHHe
KUHETHYECKUX KPUBBIX — 3aBUCUMOCTH KOHUEHTpPALMA
pearupyionmx  BEImEeCTB OT  BpemeHHu). Pacuer
ONTHUMAIBHOTO BPEMEHH PEAKIMd B COOTBETCTBUU C
HaJI0KCHHBIMU TEXHHUKO-YKOHOMHUYECKUMU n
SKCIUTyaTaIlAOHHBIMU ~orpannueHusMu. OmpenencHue
ONTUMAJIBHOTO 00beMa peakTopa. PemieHue mnpsMon
3amayn KUHETHKH B cpene Mathcad B cooTBercTBHU C
3aJaHHO cXeMOH peakiuit JTUHAMHUYECKOU
KHHETHYECKOW MOJENd TpoIecca, IPOBOIAMOM B
peakTope 3aKpHITOr0 THUNA TMpH  U300apHBIX U
M30XOPHBIX YCIOBUSAX.

KtC™m
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HonuronansHoe TBeprorensHoe 3D-MonennpoBanue u
bu3nuecKoe NPOTOTUNNPOBAHNE 00BEKTOB XHUMHUYECKON
TEXHOJIOTHH.

[Mpumepsr  3D-mogpeneit  oOopynoBaHusl U €ro
3JIEMEHTOB, SCKU3BI 1 0a30BbIC OIEPAIHH.
ABTOMAaTH3UPOBAaHHOE IIPOEKTHPOBAHHE TPEXMEPHBIX
MoJeNell XUMHUKO-TEXHOJIOTHUECKUX OOBEKTOB B Cpele
«Kommnac 3D». OcBoeHrne METOIUKH MPOCKTHPOBAHHUS
TPEXMEPHOH  MOJAENH  XHMHKO-TEXHOJIOTUYECKOTO
00BeKTa, rapameTpH3aIun u pa3paboTKu
crrennukarmu Momenu. [loaroroska daitma 3D-momenn
K 3D-neuarn.

®u3nuecKoe NMPOTOTUIIMPOBAHUE MOJEIEH XUMUYECKOU
TEXHOJIOTHH, aJAuTUBHBbIC TexHomoruun u 3D-meuats.
3D-mpuntep  «UP!  Mini  3D». IIporpamMmuoe
obecnieuenune s 3D-mevaru, npouecc noarorosku 3D-
nedaTd  (MOATOTOBKa monuroHansHoH — 3D-moxmenn
00BeKTa, KamnOpoBKa 000PYIOBaHUS, BBIOOp MaTeprala
u HacTpoiika pexuma 3D-neyarn). [leuaTts pusznveckoro
MPOTOTUIIA 00BEKTa XMMHUYECKOH TexHomoruu Ha 3D-
IpUHTEpE.

KtC™m
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4.4, CamocTosiTeibHasA padoTa 00y4aromMXxcst

No
paszzaena
IUCIUATUIMHEL

ITepeuenb BOpoOCoOB 11t
CaMOCTOSITETFHOTO N3YYEHUS

O0OneM,
aKaj. 9achl

®dopma
KOHTPOJIS

1

Wzyuenue ctpyktypel u coxepxxkanus I'OCT 15.016-
2016, I'OCT 2.103-68 «ECKJ. Craguu pa3paOOTKn».
Nzydenne 0a30BBIX rpaduaecKkux 3JIEMEHTOB
YHUDHUIMPOBAHHOT O si3bIKa MoAenupoBanust UML.

4

VYeTHBIH onpoc

VYcraHoBKa CIeIMaNbHOTO MPOTPaMMHOIO OOecreueHHUs
U pelIeHue 3a/1a4 UACHTHPHUKALNY XapakTepucTuk DBM
U JMAarHOCTHKH €€ YCTPOMCTB B paMKax IOATOTOBKH
APM 1npoeKkTHpOBIIMKA W €ro ajanTaldd Iof
nporpammHoe obecrieueHne CAIIP. VYcranoBka MS
Access, Mathcad, ACKOH «Kowmnac 3Dy, TecTupoBaHHe
nx paborocrmocooHoctTn Ha OBM c 3amaHHBIMHA
TCXHUYCCKUMU XaPAKTCPHUCTHKAMMU.

10

YceTHBIH ompoc

NzyueHnne 0a30BbIX TpaUueCKHX 3JICMEHTOB HOTAIUU
IDEF1X. Buagsli Mopmeneil maHHBIX: WH(OIOTHIECKAs
Monienb, (msmueckas wMoxenb. Hortamms [opmona
Oepecta. uarpammel baxmana. IlpencraBneHust B
0a3ax maHHBIX. VX Ha3HaueHHWE M TPEUMYLIECTBO.
Cepsepubiec CYBJl u 6as3pr manubix (MS SQL Server,
MySQL, Oracle, PostgreSQL). Mx mpeumyiiiecTBa Haj
necktonHeMH  (JTokanbHBIMU) CYBJl. AnamuTudeckuit
0030p u (opMaaM30BaHHOE OIMHCaHWUE BHEIOPAHHOTO
0o0beKTa XMMHUYECKOW TexHojoruu. I[locTpoeHue ero
WHPOPMALMOHHBIX MOJENeld NaHHBIX Ml pa3paboTKu
0a3bl JaHHBIX U WH(POPMALHOHHO-TIOMCKOBOW CHUCTEMBI
NOJAEPKKA ~ TNPUHATHA ~ pemeHus B o0yacTu
MPOEKTUPOBAHUS MPOIECCOB XUMHYECKUX TPOU3BOJICTB.
PasepreiBanne bJ] mox ympasmenuem MS  Access,
pa3paboTka rpaguyecKkux HHTEP(EHCOB IOJIB30BATEN
JUIss  yOpaBleHWs  JaHHBIMH M (OPMHUPOBAHUS
MOUCKOBOTO 3ampoca. Tectupoanue MH(POPMAIMOHHO-
nouckoBor cucremel. IlogroroBka otdyera mno 1-i
KOHTPOJIBHOH paborTe.

28

YcrHblii omnpoc,
OTHYET 10
KOHTPOJIbHOU
pabote Ne 1

N3yuenue HMIMPUUYECKUX MATEMaTUYECKUX MOJENeH
Uil pemieHus oOpaTHOW 3aJaud KWHETUKU. Metox
HauMEHBIINX  KBaApaToB. Kputepunm  YHCIEHHOTO
aHaJIn3a aJeKBaTHOCTH SMIMPUYECKUX MaTEMaTHYECKUX
moxeneit. Kpurepuit @umepa. Kpurepuit CrproneHTa.
BeinosiHenue 2-i j1abopaTopHON pabOTHI: MOCTPOCHHE
MaTpPHLIBI CTEXHOMETPHUUECKUX k03¢ puIeHTOB,
MaTpHLbl YaCTHBIX MOPSIKOB, COCTABICHUE U PEUICHHE
cucrembl auddepeHIMaTbHBIX YpPaBHEHHH B cpelie
Mathcad npu BapbuUpOBaHHH TEMITEPATYPhl XUMUYECKHX
peakiuii. Beioop u 000CHOBaHKE BBIOOpA ONTHMAIBHBIX
PEKUMHBIX XapaKTepUCTUK (TeMIIepaTypsl U BpEeMEHH
CHHTE3a) W PEAKUMOHHOIO o0beMa W3 HECKOJIBKUX
BAPUAHTOB PELICHUS 33Ja4d XUMUYECKOH KHUHETUKH.
Onucanne NPUHATHIX MIPU MOJAEIHPOBAHUH JOMYICHIH.
[MoaroroBka otyera 1o 2-i KOHTPOJILHOM paboTe.

28

YcTHbIM omnpoc,
OTYET 10
KOHTPOJIBHOHN
pabote Ne 2
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No

asena IlepeueHs BompocoB s O0newMm, ®dopma
P CaMOCTOSITETIbHOTO U3YyUEHHUS aKaj. 4acsl KOHTPOJIS
JUCHIUTUINHBI
5 TBeproTenbHOE TOJUTOHAIBHOE MOJIEIMPOBAHHE B 28 YcTHbIl onpoc

cpeae Nan0CAD. CraitHoBOe MOJCIMPOBAaHKE B Cpeaax
Blender 3D, Cinema 4D, Autodesk Maya. NURBS-
MozenupoBanue B cpenaax Rhinoceros, Autodesk Alias,
MOI 3D, SolidThinking. ITocTpoeHue mnonuroHanbHOM
Moienn BbIOpaHHOTO o00BekTa B cpene ACKOH

«Kommac 3Dy, rmapamMeTpH3aITisl. Hammcanne
crienmuUKAIM ~ TIOCTPOCHHOW  MoJenu  0OBeKTa.
Onpenenenue (u3nyecKux CBOIICTB oOBekTa

npoexTupoBanus mo ero 3D mMonenu.

AIIUTUBHBIE TEXHOJOTMM B 3afadax (PU3UUECKOro
OPOTOTUIIUPOBAHUS  U3AETHUH.  DJIEKTPOHHO-Ty4eBast
iaBka. M3roroBineHne OOBEKTOB € HCIOJIb30BAHUEM
JIAMUHUPOBaHHUS u 0ceBoi nutorpadueii.
[IpeobpazoBanre 3D-momenu obbekTa B (opmar s
3D-nevaru. Hactpoiika 3D-npuaTepa, BEIOOp pexuma u
BhInosiHeHue 3D-nevatu.

4.4.1. Boripochl 1J1s1 KOHTPOJISA CAMOCTOSATEbHOM PadoThI 00y4aOIIMXCS

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

2. CtpykTypa, conepxkanue u oonactu npumenenus: 'OCT 2.103-68.

3. UML. Kparkoe omucaHue, Ha3Ha4eHHWE, BMIbl JAMAarpaMM U HX INPUMEHEHHUE B
IPOEKTUPOBAHUU 00BEKTA XMMHUECKON TEXHOJIOTUH.

4. Xapakrepuctuku OBM, Bnustoniye Ha pabOTOCIIOCOOHOCTh U MPOU3BOIUTENIBHOCTh
nporpaMMmubix cpeacts CAIIP.

5. IDEF1X. ba3oBble rpaguueckue 3JI€MEHTHl M 3Tallbl MOCTPOEHUS JaTaJoTrH4ecKou
MoJIeNIi MTHPOPMALMOHHOTO 00BEKTA.

6. Horatmmst ['opnona DOBepecra. Ilpumenenne B WHGOPMAIIMOHHOM ONHMCAaHUM OOBEKTa
IIPOEKTUPOBAHHUS.

7. Auarpammbl  baxmana. IlpuMenenue B HH(OpPMALMOHHOM ONUCAaHUU OOBEKTa
IIPOEKTUPOBAHHUS.

8. IlpexncraBnenus B 0azax MaHHBIX. MIX Ha3HAYCHHE M TPEHMYIIECTBO.

9. CepBepubie CYBJI u 0a3pl jgaHHbBIX WX mnpeuMyliecTBa HaJ JAECKTOMHBIMH
(JIOKabHBIMHU).

10. ITopsimox mocTpoeHus: (POpMaIM30BAHHOTO OMUCAHUS XUMHKO-TEXHOJIOTHYECKOTO
npouecca. VcxonHble NaHHBIE, BapbUpyeMble XapaKTEPUCTHKH, KAaY€CTBEHHbIE MOKa3aTellu.
[Tokazarenu 6e3omacHOCTH U paboTocrnocobHocTU. [Ipumep popMaTN30BaHHOTO OMMCAHUS.

11. Dmnupuyeckass maTeMaTudeckas Mojaenb. [loctaHoBKa 0OpaTHOM 3a/7aud KUHETHKH.
Kputepun uncieHHOro aHanu3a aJIeKBaTHOCTH SMIIMPUYECKUX MaTEMAaTUYECKUX MOJEIEH.

12. BeruucnurensHash  CKOPOCTh W TOYHOCTh ~ MATEMaTHYECKOW  MOAENH  Kak
KOHKYPHPYIOIIUE XapaKTepUCTHKU. CIIoCOOBI ONTUMU3ALNN CKOPOCTH U TOYHOCTH BBIYHCIICHUH.

13. Jlonymienusi, TpPUHATBIE TpuU MojeaupoBaHuu. llemecooOpa3HOCT, BHECEHUS
nomnyueanid. Komnencanus omOKy BEIYUCICHHS.

14. Blender 3D, Cinema 4D, Autodesk Maya. HasnaueHwe u CpaBHUTEIbHAs
XapaKTEPUCTHKA 10 (PYHKIIMOHAITY, JTULEH3UPOBAHUIO U MUHUMAaJIbHBIM TpeOoBaHusIM K DBM.

15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Haznauenue u cpaBHUTEIbHAS
XapaKTEpUCTHKA M0 (PYHKIIMOHAITY, JIULIEH3UPOBAHUIO 1 MUHUMAJIbHBIM TpeOoBaHUSM K DBM.
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16. [TocTanoBka 3amaud  (PU3UYECKOTO MPOTOTUNHPOBaHUS u3nenwit. OmnucaHue
TEXHOJIOTUM H3TOTOBJICHUST 3D-MPOTOTUIIOB OOBEKTOB IMPOCKTUPOBAHHS C HCIIOJIB30BaHUEM
JTAMUHHUPOBAHUS M OCEBOU TUTOTrpaduu.

17. IloctaHoBKa 3amayd (PU3UYECKOTO TMPOTOTUIIMPOBAHMS H3ACIHHA. DIIEKTPOHHO-
nyueBas miaska (DJII1). Onucanue odbopynoBanus ais DJII1.

18. Ilopsimok MOArOTOBKM ®  BbIMOJHEHUs 3D-medyatm (BBIOOp M KaaumOpoOBKa
o0opymoBaHusi, BbIOOp MaTepwala M pexuma IedaTd, moAroroBka 3D-momenu wuznenus,
mocToOpaboTKa U3EIHS).

4.4.2 TeMbl KOHTPOJBHBIX PadoOT
KonTpoabHas padora Ne 1

Pa3pa60TKa HH(I)OpMaHHOHHO-HOHCKOBOﬁ CHCTCMbI JJIA aBTOMaTHU3allu1
MMPOCKTUPOBAHUA XUMUKO-TCXHOJIOTHYCCKOTI'O ITponecca.

KonTtpouabnas pa6ora Ne 2

CuHTE3 M aHaJIM3 MaTEMaTUYECCKOM MOACIIN KHHCTHUKHW XHUMHUYCCKOI'O IIponecca Jjid
ABTOMATHU3HUPOBAHHOI'O IIPOCKTHPOBAHUA XUMUKO-TCXHOJIOT'HYCCKOT'O 00BeKTa.

5. IlepevyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHus: AJIsi CAMOCTOATEbHON PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

MeTO,Z[I/ILIeCKI/Ie YKa3aHusa JJI 06y‘{aIOLLII/IXC}I Mo OpraHnu3annuun CaMOCTOSITEILHOM pa6OTH
Mo AWCHUILIMHE, BKIIOYasA IECPCUCHb TEM CaMOCTOSITEIILHOM pa6OTBI n Tpe6OBaHI/I${ K HX
BBIINTOJIHCHHUIO pa3sMEIICHBI B SHGKTpOHHOﬁ I/IH(I)OpMaLII/IOHHO-06pa30BaTeJIBHOI>’I cpene
CIIOI' TU(TY) na caiite: https://media.technolog.edu.ru.

6. ®oH/ OLICHOYHBIX CPEJCTB VISl POBeIeHUsI POMEKYTOYHOM aTTeCTAlUN

ITpomerxyTouHas aTTecTanus No AUCHUILIMHE TPOBOIUTCS B (popmMe 3auerTa.

3aueT mpenycMaTpuBaeT BHIOOPOYHYIO TMPOBEPKY OCBOCHHS IPEIyCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHLUHA U KOMILUIEKTYETCS IBYMS TEOPETHYECKHMMHU BOIIPOCAMM M3 PAa3HBIX
pa3/esioB AUCLUHUIIIIMHBI, COOTBETCTBYIOLIUX 4-M CEIMEHTaM BOIIPOCOB (MpHiiokeHue 1).

IIpn cpade 3adera CTyIEHT IIOIYy4YaeT JBa BOIPOCA W3 IEPEYHS BOIIPOCOB, BPEMs
MIOJITOTOBKH CTY/ICHTA K YCTHOMY O0TBeTy — 110 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3a4eETE!

Bapuant Ne 5

1. Oranbl co3manus WHGOPMAIIMOHHO-TIOMCKOBOM CHCTEMBI ISl PEIICHUS
3ala4yil  TMOWCKa  ONTUMAIBHBIX  MPOEKTHBIX  pelieHud B oOyacTu
MIPOEKTUPOBAHUS ITPOLIECCOB XUMUYECKHUX ITPOU3BOICTB.

2. MaTtemaTu4yecKkue METOJbI, UCIOJb3yeMble ISl PEIICHUs MPSMOU 3amadu
KMHETUKU  XUMHUKO-TeXHoOJorhudeckoro  oObekta. Kputepuum  BbiOOpa
MaTEeMaTUYeCKOro METoa.
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PGBYJII:TaTBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBCHb OCBOCHHUA KOMIICTCHIUHW HA JdHHOM
OTaIIC — «3aducT».

7. Hepeqeﬂb y‘leﬁHLlX I/I3I[3HI/II71, H606XOI[I/IMLIX AJIA OCBOCHUSA JUCHUIIJIMHBI

a) neyaTHbIe U3IAHUA:

1 Hopenkos, WM. II. ABromaTu3upoBaHHbIe HH(GOPMAIMOHHBIC CHUCTEMBI : Y4eOHOE
nocobue ans By3os / W. I1. HopenkoB. — Mocksa : U3natensctBo MI'TY um. H.D. baymana,
2011. — 342 c. — ISBN 978-5-7038-3446-6.

2 Tenumes, /1. L. JIuarBHCTHYECKOE U MPOrpaMMHOE OOecrieueHre aBTOMAaTU3UPOBaH-
HBIX cucTeM : ydebHoe mocodue misa By30B / JI. III. Terumes ; mox pea. T. b. UuctakoBoii ;
CIIOI' TU(TY). — Cankt-ITerepOypr : LIOIT «IIpodeccus», 2010. — 403 c. — ISBN 978-5-91884-
017-7.

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

4 Tanepno, I1. . KauectBo nndopmMarmonssix cucrem : yued. ans By3oB / I1. . [TagepHo,
E. A. Bypkos, H. A. Hazapenko. — Mockga : Akanemus, 2015. — 224 ¢. — ISBN 978-5-4468-1040-6.

0) 3JIEeKTPOHHBbIE YUeOHbIe U3IaHUA

5 Credanosa, 1. A. O6paboTKka NTaHHBIX ¥ KOMITBIOTEPHOE MOJICIIUPOBAHHE : y4eOHOE
nocobue / . A. CredanoBa. — Caukt-IlerepOypr : Jlans, 2020. — 112 c¢. — ISBN 978-5-8114-
4010-8. — Tekcr: osnmexktpoHHbIH / Jlanp : snekTpoHHO-OMOMMoTewynas cucrema. — URL:
https://e.lanbook.com (mata obpamenus: 08.03.2021). — Pesxxum mocTyma: mo moImucKe.

6 Tyros, B. B. IlpoexTtupoBanne aBTOMaTU3UPOBAHHBIX CUCTEM YIIpaBJICHUsS : ydyeOHOE
nocobue mis By3oB / B. B. Tyros, A. U. Ceprees, H. C. Illapos. — 2-e u3a., crep. — CaHKT-
[MetrepOypr : Jlanb, 2019. — 172 c. — ISBN 978-5-8114-3858-7. — Tekcr : anekrpoHHsbIi // JIaHs :
3NIeKTpOHHO-OnOmmoreynass cucrema. — URL: https://e.lanbook.com (mata oOpamenus:
08.03.2021). — Pexxum qocTyma: 1o MOAMUCKE.

7 baszpl maHHbIX : ydyeOHoe mocobwe / B. U. Xamumon [u ap.] ; MwuHHCTEpCTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepanun, Cankt-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJOTMYEeCKUIl MHCTUTYT (TeXHUYeckuil yHuBepcuteT), Kadenpa cucremHoro axammza u
MH(POPMALIMOHHBIX TEXHOJIOTUI. — DNeKTpoH. TekcToBble AaH. — CankT-IlerepOypr : [6. u.], 2017.
— 118 c. // CITOI TU(TY). Dnektponnas 6ubmmoteka. — URL: https://technolog.bibliotech.ru (nara
obpamienus: 08.03.2021). — Pexxum 1ocTyma: yis 3aperucTpHp. MOJIb30BaTENCH.

8 MamaeBa, I'. A. Cucrema ynpasieHus 0azamu naHHbIX Microsoft Access : yueOHoe
nocobue / I'.A. Mamaesa, B. H. Uenukosa ; MunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit
Oeneparun,  Cankr-lIlerepOyprckuid  TOCYAapCTBEHHBIM — TEXHOJOTMYECKHMH ~ HMHCTUTYT
(Texnnueckuil yHuepcutet), Kadenpa cucremHoro ananusa 1 HHQOPMAIIMOHHBIX TEXHOJIOTHH.
— DnextpoH. TekcToBbie qaH. — CankT-IletepOypr : CIIGI TU(TY), 2018. — 52 c. // CIIBI TU(TY).
Onexrponnas oubmmoreka. — URL: https://technolog.bibliotech.ru (mata oopamenus: 08.03.2021).
— PexuM nocryma: 1uis 3aperucTpup. nojab30BaTesei.

8. IlepedeHb 3JICKTPOHHBIX 00Pa30BaTEJBHBIX PECYpPCcOB, HEOOXOAMMBIX /ISl
0CBOCHUA JUCHUIIJIMHBI

VueOHbIi M1aH, pabodas mporpaMmma JUCIHUTUIAHBI U Y4eOHO-METOTUUECKUE MATEPHAITBI
(URL: https://media.technolog.edu.ru).

O6pazoBatenbHbie IHTEpHET-TIOPTAIBI:

- henepanbhbiii mopTan «Poccuiickoe oopazosanue» (URL: http://www.edu.ru);

- poccHiickuii mopTan oTKpeIToro oopasosanus (URL: https://openedu.ru).
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DNEeKTPOHHO-OMOINOTEYHBIC CUCTEMBI:

- «DnexTpoHHBIN ynTaIbHBIN 3a1 — bubnmuoTex» (URL.: https://technolog.bibliotech.ru);

- «Jlanpy» (URL: https://e.lanbook.com/books).

Nudopmanmonno-ananmruueckuii mopran «Hayunas snextponnas 6muoimorexka» (URL:
https://elibrary.ru).

OTKpBITBIC HOPMATHBHO-IIPABOBBIC HH(POPMAIIMOHHBIC CUCTEMBI

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

- baza HOpmaTuBHO-TIpaBOBO#M  gokymeHTanumu  «Koncymerant Ilmoc»  (URL:
http://www.consultant.ru);

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

MexayHapoIHble MYJIBTUAMCHUIUIMHAPHBIC aHAIUTUYECKHE pedepaTHBHbIC 0a3bl
JAHHBIX HAYYHBIX ITyOIUKAIIN:

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

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

9. MeToauyecKkue yKazaHus AJisl 00y4al0UXCsl 10 OCBOEHUIO THCIUIITHHbI

Bce Bunmpl 3aHATHII 1O AMCHUIUIMHE «ABTOMAaTH3MPOBAHHOE IMPOCKTHPOBAHUE)
MPOBOSTCS B cOOTBETCTBUU ¢ TpeboBanusmu cienyrommx CTIT (CTO):

1 CTII CII6I'TU 040-02. KC YKJ/IB. Bunbel y4yeOnbix 3anstuii. Jlexmus. OOmue
TpebOBaHMUSI.

2 CTII CIIGI'TH 020-2011. KC VYKJIB. Buasl y4eOHbix 3anstuil. JlabopaTopHbie
3aHsTus. O6mue TpeboBaHMs K OpraHu3aluy U IPOBEACHHUIO.

3 CTO CIIOITU(TY) 016-2015. KC YK/IB. Ilopsiiox opraHu3anud M HpPOBEAECHUS
3a4€TOB U DK3aMEHOB

4 CTII CIIGI'TH 048-2009. KC YKJ/IB. Bunel yueOnbix 3anatuii. CamocrosTenbHas
rIaHupyemMas padbora cryaeHToB. OOmue TpeOoBaHMs K OpraHU3AIMH U POBEACHUIO.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha H3yYeHHE ITaHHOM MUCHMIUIMHBI, JIydlle
BCETO OCYILIECTBIISITh HAa BECh CEMECTp, NMPENyCMATPHUBAs NMPH ITOM DPETYISIPHOE MOBTOPEHHUE
HpoiiIeHHOr0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH TIPAaBMIJIBHOW OpraHM3aluy y4eOHOTO IMporecca i CTYACHTOB
SBIISIETCS:

- IJIJAHOBOCTh B OpPTraHU3aluU yueOHON padoThl;

- TOTOBHOCTb TEXHUYECKUX U MPOTrPaMMHBIX cpelicTB DBM;

- CepbE3HOE OTHOIICHUE K H3yYCHUIO MaTepHaa,

- MOCTOSIHHBII CAMOKOHTPOIIb.

Ha 3aHSTHS CTYACHT TOJKEH IPUXOUTh, IMEsI 3HAHUS 110 YK€ U3yYeHHOMY MaTepHaiy.

10. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOI M, HCIOJIb3YEMBbIX IPH OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

10.1. UndopManiuoHHbIE TEXHOJIOTHH

B ydeOHOM mporecce 1O JaHHOW OUCHUIUIMHE TPEIYCMOTPEHO HCIOIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

- YT€HUE JIEKIMH C UCTIOIb30BAaHUEM CIIANA-TIPE3CHTAIUN;

- UCITIOJIB30BAaHUEC TEXHUYCCKUX n MMpOrpaMMHBIX CpCACTB JJISL BBITIOJIHCHU A
MPAKTUYECKON YaCTU AUCUUIUIHHBI;

- B3aUMOJICHCTBUE C OOYYAIONIMMHKCS TOCPEICTBOM D3IEKTPOHHON HH(DOPMAIIMOHHO-
00pa3zoBaTeNbHON CPEIbI.
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10.2. IIporpaMmmHoe obecnieyeHue

1 Onepanmonnas cucrema Microsoft Windows.

2 MHorole/eBol YHUBEPCaIbHBIN peaakTop BeKTopHOH rpaduku Microsoft Visio.

3 Cucrema ympasienus 6azamu maHasix Microsoft Access.

4 TIporpaMMHBI# TTaKeT I aBTOMATU3AIMU M BU3yaIH3allMl MAaTEMAaTHICCKUX PAcUCTOB
Mathcad.

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

6 IMTaket opucubix nmporpamm LibreOffice uiau Apache OpenOffice.

10.3. Ba3bl JaHHBIX U HHGPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI

NudopmarmonHnas cucrema «EanHoe 0KHO focTyma K o0pasoBaresibHbIM pecypcam» (MC
«EnmuHoe OKHO»), o0OecneuuBaromas CBOOOJHBIA JOCTYH K HHTETPAILHOMY KaTajlory
oOpasoBarenbHbIX MHTEpHET-pecypcoB W DJICKTPOHHOW OMOIMOTEKEe YueOHO-METOIUYECKUX
MaTepualioB, B TOM 4HCIIe st Beiciiero oopasosanus (URL: http://window.edu.ru).

11. MarepuajbHO-TEXHHYECKOE o0ecriedyeHHe OCBOEHHMs JAUCHUIVIMHBI B XO0Je
peasu3anuu o0pa3oBaTebHOI MPOrpaMMbl

Ha «kadenpe cucrem aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHMS U YIPaBIICHUS
CIIOI'TU(TY) wumeercs HeoOXxoammasi MaTepHabHO-TEXHUYECKash 0a3a, COOTBETCTBYOILAS
JEMCTBYIOIMM CAaHUTAPHBIM M IPOTUBOIIOKAPHBIM [IPABUIIAM U HOPMaM:

HanmenoBanue
KOMIIBIOTEPHOT'O O6opynoBanue
KJ1acca Kadeapol
Kiacce 30 mocaJ0YHBIX MECT.
UHTETPUPOBAaHHBIX | YueOHas  meOenb,  MyJNbTUMEAMHHAs  MHTEpakTUBHAs  JIOCKa
CHUCTEM ScreenMedia.
npoekThupoBaHus U | [lepconanbHble KoMIboTeps! (15 mT.): ABYXBsAAepHBIN mporeccop Intel
yIpaBiIeHUs Core 2 Duo (2,33 I'Tw); O3V 4096 M6; HXKXM/ 250 16; CD/DVD
XUMUKO- npusox, DVD-RW; Buneokapra NVIDIA GeForce 8500 GT; 3BykoBas
TEXHOJIOTUYECKUMH | I CeTeBasi KapThl, BCTPOCHHBIE B MAaTEpUHCKYIO TuiaTy. [lepconanbHbIe
nporeccaMu KOMIIBIOTEPHl 00BEIMHEHB! B KOPIIOPATHUBHYIO BBIUUCIUTEIBHYIO CETh
Kadeapel 1 UMEIOT BBIXO[ B ceTh «HTEepHETY.
3D npuntep UP 3D Printer Mini (o6macte moctpoenust — 120x120x120
MM; MaTepHuaibl JUId MedaTh — aKpuiaoO0yTaJueHCTHPOJ, MONUIAKTUI;
CKopocThb nevatu — 30 cM>/4; TouHOCTH meuaTH — 0,2 MM).
3D ckanep Sense (o6macth ckanupoBanusi — oT 200x200x200 mm no
3000x3000x3000 wmwm; mone 3peHHs IO TOpH3OHTaIM — 45°, 1o
BepTHKaIH — 57,5°; pasmep ckanupyemoro oobekta — 200-3000 mm;
CKOpOCTh ckaHupoBaHusi — 30 KagpoB/c; TOUHOCTh ckaHupoBaHus — 0,9
MM).
3D-npuntep u 3D-ckaHep BKIIIOYAIOTCA B COCTaB J1abOPaTOPHOTO
KOMIUTEKca it OOydeHHs] COBPEMEHHBIM amllapaTHBIM CpEICTBAM U
TEXHOJIOTUSIM ~ aBTOMATHU3WPOBAHHOTO  NPOEKTUPOBAHMS  CIOXKHBIX
TEXHUYECKUX OOBEKTOB.
JleknnoHnHasa 56 mocagoYHBIX MECT.
ayIUTOPHS VYueOHas mebenb.
Mynerumenuiinbii mpoekrop NEC NP41. HoyrOyk Asus a6j na Gase
mporieccopa Intel Core Duo T2000.
MynbTUMeauiiHas ”HTepakTUBHAs gocka ScreenMedia.
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12. Oco0eHHOCTH OCBOEGHHSI [JUCHUIUIMHBI HMHBAJIWAAMHM M JHIAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMHM 310POBbS

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTAMM YYEOHBIE IPOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [lososkeHHMeM 00 opraHM3anuu y4eOHOro Iporecca ajs
0o0y4eHHsT MHBAIWJIOB W JHI] C OIPAaHUYEHHBIMM BO3MOXXHOCTSAMH 3710poBbsi CIIOI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenue 1
K paboueii mporpaMmme JUCITUTLTAHEBI
(o0s3aTenbHOE)

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

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

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnnexc
Copepxanue Ortan GopmupoBaHus
KOMIICTCHIMH
OIIK-4 Criocoben obecrieunBaTh MPOBEICHUE TEXHOJIOTUYECKOTO |  IPOMEKYTOUHBIN

mponecca, HCIOJIb30BaTb TCXHHUYCCKHUC CpCACTBA IJIA
KOHTPOJIA MMapaMCTPOB  TCXHOJOTMYCCKOro IIponecca,
CBOMCTB ChIpbsA H TrOTOBOM NpoAYKIHH, OCYHICCTBIIATH
HN3MCHCHHUC ITAPpaMETPOB TCXHOJOIMYCCKOr'o rmponecca mnpu
W3MEHEHHUU CBOMCTB ChIpbA
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2. Iloka3areyu u KPUTCPUHU ONCHUBAHUSA KOMIIeTEeHIIUIl Ha PA3JIUYHBIX 3Talmax ux (l)OpMI/Ip()BaHI/IH, HIKaJIa ONCHUBaHUusA

Kon n YpoBHH c(HhOpMUPOBAHHOCTH
HauMEHOBAaHHE . (onucaHue BBIPAKEHHOCTH JECKPUIITOPOB)
[Tokazarenu chopMupoBaHHOCTH Kpurepwii
MHJMKATOpa «YZOBJIETBOPUTEIBHO
OCTHKEHHS (1ecKpHUIITOpPBI) OLICHUBAHMUS N «XOpOLLIO» «OTJIYHOY
. (cpenHuii) (BBICOKHIA)
KOMIIETCHIINU (OpOroBbIit)
OIIK-4.5 PacckazpiBaer o  TexHosorusx U | [IpaBunbHblil oTBeT Ha | HeyBepeHHO PacckaspiBaer o | Criocoben
Hcnonbs3oBanue CTaHapTax uH(pOpManoHHOH | Bonpocs! 1.1-1.3. OpUEHTHUPYETCS B | TEXHOJIOTUSAX U | CAMOCTOSITEIILHO
HOPMaTUBHOMU U | IOAJEPKKH KU3HEHHOTO LKJIa TEXHOJIOTHSIX U | CTaHAapTax paccka3aTh 0
TEXHOJIOTUYECKON 00BEKTOB XUMHUYECcKoi TexHonoruu (3H- CTaHapTax UHPOPMALIMOHHO | TEXHOJOTHIX U
AoKyMeHTaiuu st | 1). UH(POPMALIMOHHOM 17} NOJJEPKKH | cTaHAAapTax
IIPOEKTUPOBAHUS U HOJIEPIKKU KU3HEHHOTO UH(POPMALMOHH
COIIPOBOXACHHUS KHU3HEHHOTO  IMKJIA | [IUKJIa OOBEKTOB | OM  MOAJCPKKHU
TEXHOJIOTHYECKHUX 00BEKTOB XUMHUYECKON KU3HEHHOTO
IIPOLIECCOB XUMHUYECKON TE€XHOJIOTMH C | uMKJIa 0OBEKTOB
MOJIyYEHUs TEXHOJIOTHH, HaBOJALIUMU XUMHUYECKON
BELIECTB, JIOIIYCKAeT CEpPBhE3HBIE | BOIPOCAMHU TEXHOJOTHH  C
MaTepUajoB U OLINOKHU KOHKPETHBIMU
15631 (U117 npuMepamMu
[lepeunciser meronuku u anroputmsl | [IpaBunsHeli oTBeT Ha | HazpiBaer meronuku | [lepeuncisier CamocTosaTenbH
IIPOEKTUPOBAHMUS TEXHOJIOTHUECKUX | Bompockl 2.1-2.3. U QJITOPUTMBI | METOJIUKH U | O paccKa3blBaeT
nporeccoB (3H-2). IIpaBHUIBHBIN OTBET HA | IPOEKTUPOBAHUS aJIrOpUTMBI 0 METOJIUKax u
Bompocs 3.3-3.4. TE€XHOJIOTHYECKHUX IPOEKTUPOBAHUS | AITOPUTMAX
[TpaBrIIbHBIN OTBET Ha | MPOLIECCOB TE€XHOJOTMYECKUX | IPOEKTHPOBAHU
Bonpockl 4.4-4.6. C cepbes- MPOLIECCOB s
HBIMH OIIMOKaMH C OTHEeJb- TE€XHOJOTHYECKH
HBIMU X IIPOLIECCOB
HETOYHOCTSIMU NOJly4YeHUusT U
nepepadoTKu
MaTepuasoB
COBPEMEHHOMN
SHEPreTUKU  C
IIPUBEICHUEM
IPUMEPOB
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Konu
HarMEHOBaHUE
HWHJHUKATOpa
JOCTHKCHUS
KOMIICTCHITUHN

YpoBHU CHOPMUPOBAHHOCTH
(onucaHue BBIPAKEHHOCTH JIECKPUTITOPOB)

[Toxazarenu chopMUPOBAHHOCTH Kpurepmnii
«YZOBJIETBOPUTEIBHO
(eckpunTOpHI) OLICHUBAHUS N «XOPOIIO» «OTJINYHOY
. (cpennuii) (BBICOKHIA)
(OpOroBbIit)
AHanu3upyer crannaptel | [IpaBunbHbIi oTBET Ha | [{onmyckaer AnHanuzupyer CamocTosiTeNbH
MH(OPMALMOHHOM MOAJIEPKKH | Borpock! 1.4-1.5, CYyILLIECTBCHHBIE CTaHJapThI 0 151
YKU3HEHHOTO IIUKJIa obbekToB | 1.19. OmMMOKK TIPU aHajau3e | ”HPOPMAIIMOHHO | OE30ITMO0YHO
XUMHUUYECKOH TexHonoruu (Y-1). CTaHJ1apTOB 71 MOAJEPKKH | aHAIIU3UPYET
uH(GOPMaMOHHON YKU3HEHHOTO CTaHAapThI
HOJIEPIKKU UKIa OOBEKTOB | MHPOPMALMOHH
KU3HEHHOTO  IUKJIA | XUMUYECKOM O  MOIIEPKKU
00BEKTOB TE€XHOJIOTHH C | ’KM3HEHHOI'O
XUMHYECKON MOMOIIbIO UKJIa 00bEKTOB
TE€XHOJIOTHH npernojaBaTens XUMHUYECKON
TEXHOJIOTHH
Cocrasinser anroput™sl | [IpaBunbHbIi oTBeT Ha | JlonmyckaeT cepbe3nble | CocraBiser I'pamotHO u
MIPOEKTUPOBAHUS TEXHOJOTHYecKux | Bompoc 1.11. OLINOKHU IIpH | alTOPUTMBI YBEPEHHO
MPOLIECCOB pu nepeHactporike | [IpaBuibHbBIN OTBET HA | COCTABJIECHUH MPOCKTUPOBAHUS | COCTABIIAECT
IIPOU3BOJICTBA Ha HOBBIN BUJ | Bompoc 2.1. aJITOPUTMOB TE€XHOJIOTHYECKHUX | QITOPUTMBI
MPOYKIIHH, MIPOU3BOUTEIBHOCTD, MIPOEKTUPOBAHUSI IPOLIECCOB  MPH | IPOEKTUPOBAHU
cocras coIpbs (V-2). TE€XHOJIOTHYECKHUX IIEPEHACTPOMKE b
MIPOLIECCOB IIpU | MPOU3BOJICTBA HA | TEXHOJOTHYECKH
NIEPEHACTPONKE HOBBIN BUJ | X IIPOLIECCOB
MIPOU3BOJICTBA Ha | IPOAYKIINH, npu
HOBBIN BU/J| | IPOM3BOJUTENBHO | IIEPEHACTPOIKE
MPOYKIIUH, CTh, COCTaB ChIPbsI | MPOM3BOCTBA
MIPOU3BOJUTENIBHOCTD, | C  OTACIBHBIMM | HA HOBBIH BHJ
COCTaB CBIPbS HETOYHOCTSAMHU NPOAYKIIHUH,
IIPOU3BOIUTEID
HOCTb,  COCTaB
CBIpBS
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Konn

YpoBHU CHOPMUPOBAHHOCTH

HaUMEHOBAaHHE . (omucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
[Tokazarenu chopMupoBaHHOCTH Kpurepwii
MHJMKATOpa «YZOBJIETBOPUTEIBHO
OCTHKEHHS (eckpunTOpHI) OLICHUBAHUS N «XOpOLLIO) «OTJIYHO)
. (cpennuii) (BBICOKHIA)
KOMIIETCHIINU (OpOroBbIit)
JleMoHCcTpUpYyeT criocoOn1 | IIpaBunbHEIN oTBET Ha | HeyBepenHo, c | demonctpupyer | IIpaBusibHO U
IIPEJICTAaBICHUS] MHOXKECTBAa IMPOEKTHBIX | Bompoc 2.3. AKTUBHOH TOMOUIBIO | CIIOCOOBI CaMOCTOSITENILHO
pereHuit JUTSL TexHoyiornueckux | IIpaBunbHBIN OTBET Ha | mpenoaaBaTes IIPEICTABICHUS JEMOHCTPUPYET
MPOIECCOB  XMMHUYECKHUX TPOU3BOJICTB | Bonpockl 4.1-4.3, JEMOHCTPUPYET MHO>X€ECTBA CHOCOOBI
(H-1). 4.18-4.20. CIocoObI MIPOCKTHBIX MIPEICTABICHHS
IPEJICTaBICHUS pelieHui JUIS | MHOXKECTBA
MHO>€ECTBa TEXHOJIOTUYECKUX | IPOEKTHBIX
IIPOCKTHBIX PELICHUH | IPOLECCOB pemeHud A
JUISL TEXHOJIOTHYECKUX | XUMUYECKUX TEXHOJIOTHYECKHU
IPOLIECCOB IPOU3BOJACTB  C | X IIPOLIECCOB
XUMUYECKUX OT/I€JIbHBIMU XUMUYECKHX
IIPOU3BOJICTB omunoKaMu IIPOU3BOJICTB
OIIK-4.6 [Tepeunciser  ocobeHHoctn  cucteM | [IpaBunbHBIN oTBeT Ha | [lepeuncnser [Iepeuncnser CBo06oHO
Hcnons3zoBanue yIpaBJICHUS IIPOEKTUPOBAHUEM u | Borpocsr 1.6 —1.10. OCOOEHHOCTH CHCTEM | OCOOEHHOCTHU OPHUEHTHUPYETCS
COBPEMEHHBIX npoekTHbIMU naHHbMA (3H-3). yIIPaBICHUS CUCTEM B OCOOEHHOCTSX
MH(OPMAaLMOHHBIX MIPOEKTUPOBAHUEM U | YIIPaBJICHUS CUCTEM
TEXHOJIOTUI " IIPOEKTHBIMU IPOEKTUPOBAHUE | YIIPABJICHHUS
MPOTrpaMMHBIX JaHHBIMU M U MPOEKTHBIMHU | IPOEKTUPOBAHU
CPEICTB TUISL HECAMOCTOSITEJIbHO U | JTaHHBIMU C | S ¥ IPOEKTHBIMU
pelieHus 3aj1aq c CEpbE3HBIMU | HABOASIIUMU JTAaHHBIMU
ITPOEKTUPOBAHHUS omnOKaMu BOIPOCAMH
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Konu
HarMEHOBaHUE
HWHJHUKATOpa
JOCTHKCHUS
KOMIICTCHITUHN
TEXHOJIOTHYSCKHX
MPOLECCOB
XHUMHYCSCKHUX
MPOU3BOJICTB

YpoBHU CHOPMUPOBAHHOCTH
(onucaHue BBIPAKEHHOCTH JIECKPUTITOPOB)

[Toxazarenu chopMUPOBAHHOCTH Kpurepwii
«YIOBJIETBOPUTEIHHO
(eckpunTOpHI) OLICHUBAHUS N «XOpOIIIO» COTIUYHOY
. (cpennuii) (BBICOKHI)
(OpOroBbIit)
HaseiBaet apxutektypy, Xxapakrepuctuku | [IpaBunibHbIi oTBeT Ha | Jlemaer cepbe3nbie | HasbiBaeT Ha3sbiBaer
u (G yHKIIMOHATBHBIC ocobenHocTH | Borpocsl 1.12, 1.20. OIINOKH [IpU | apXUTEKTYPY, aApXUTEKTYPY,
CUCTEM aBTOMAaTHU3UpOBaHHOTO | [IpaBUIIbHBIN OTBET Ha | IEPEUNCICHUN U | XapaKTepUCTUKH | XapaKTEePUCTUKU
npoektupoBanus (3H-4). BOIIpoC 2.2. ONMCAaHUU u u
[TpaBUIIbHBIN OTBET Ha | APXUTEKTYPHI, dbyHKIIMOHANbHBIE | (YHKIIMOHAIBH
Borpock 3.1-3.2. XapaKTEPUCTHK U | 0COOEHHOCTH bIe 0OCOOCHHOCTH
(YHKIIMOHATIBHBIX CUCTEM CUCTEM
0COOEHHOCTEHN CHUCTEM | aBTOMAaTHU3UPOBAH | aBTOMATHU3UPOBA
ABTOMATHU3UPOBAHHOT | HOTO HHOTO
0 MPOEKTUPOBAHUS MPOCKTUPOBAHUS | MPOEKTUPOBAHU
c MOMOMUIBIO | 5
npernojaBaTens CaMOCTOSITENILHO
u 6e3 omnboK
[Ipumensier coBpemeHHbIe | [IpaBunbHbIM oTBeT Ha | [Ipumenser [Ipumenser [Ipumenser
nH(OpMaLIMOHHBIE TEXHOJIOTUH u | Bonpocs! 1.13-1.18. COBPEMEHHBIE COBPEMEHHBIE COBPEMEHHBIE
MporpaMMHbIE cpencTtBa it pemieHus | [IpaBunbHBIN OTBET Ha | HHGOPMAIIMOHHBIE nH(popMaMoOHHBl | HHGOPMAITMOHH
3a1a4 MpoeKTUpoBanus | Borpockl 4.16-4.17. TE€XHOJIOTUH U | € TEXHOJOTMU MU | b€ TEXHOJIOTUH
TEXHOJIOTHYECKUX nporieccoB | [IpaBuibHBIN OTBET HA | MPOrPaMMHbBIE porpamMMHBIE U TIPOTpaMMHBIE
XUMHUYECKHX Mpou3BoacTB (Y-3). Bompockl 2.15-2.17. cpencTaa JUISL | CpEeACTBa JUIs | cpeAcTBa  JUIS
IIpaBUIBHBIN OTBET HA | PELICHUS 3a7a4 | peuieHus  3ajay | pelleHus 3aaad
Bonpocs 3.10-3.12. MPOEKTUPOBAHUS MPOEKTUPOBAHUS | IPOEKTUPOBAHU
[IpaBuUIBHBIN OTBET HA | TEXHOJIOTUYECKUX TEXHOJIOTHYECKHUX | 5
Bonpocsl 4.11-4.15. MPOIIECCOB MIPOLIECCOB TEXHOJIOTHYECKHU
XUMHUYECKHX XUMHUYECKHUX X MIPOLIECCOB
MIPOU3BO/ICTB C | IpOU3BOACTB  C | XUMHUYECKHX
CEPHhE3HBIMU HaBOISAITUMU MIPOU3BOJICTB
OIIMOKaMu BOIIPOCAMHU CaMOCTOSITEJIbHO

1 0e30IMO0YHO
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Konu
HarMEHOBaHUE
HWHJHUKATOpa
JOCTHKCHUS
KOMIICTCHITUHN

YpoBHU CHOPMUPOBAHHOCTH
(onucaHue BBIPAKEHHOCTH JIECKPUTITOPOB)

[Tokazarenu chopMupoBaHHOCTH Kpurepwii
«YIOBJIETBOPUTEIHHO
(eckpunTOpHI) OLICHUBAHUS N «XOpOIIIO» COTIUYHOY
. (cpennuii) (BBICOKHI)
(OpOroBbIit)
Pemaer 3amaun aBTOMaTm3uMpoBaHHOTO | [IpaBuibHBINM OTBET Ha | 3aTpyaHsAETCA u | Pemaer  3apmaum | Pemmaer 3amaum
IIPOEKTUPOBAHUSA TEXHOJIOTUYECKUX | BONpockl 2.3-2.14. JIOITyCKAaeT CEPbE3HbIE | aBTOMATU3UPOBAH | aBTOMATU3UPO-
MIPOLIECCOB c ucnoip3oBanueM | [IpaBuiibHBIN OTBET Ha | OLIMOKHU IIpH | ~-HOTO BaHHOTO
COBPEMEHHBIX nH(GOPMAIMOHHBIX | Bompock! 3.5-3.9. perieHuu 3a/1a4 | MPOEKTUPOBAHUS | IPOCKTUPOBAHU
TEXHOJIOTUI W TpOrpaMMHBIX cpelacTB | [IpaBUIIbHBIN OTBET HA | aBTOMAaTU3UPOBAHHOT | TEXHOJOTHYECKHX | 5
(H-2). Bonpocsr 4.7-4.10, 0 MPOEKTUPOBAHUS | IPOLIECCOB C | TEXHOJIOTUYECKHU
4,16 - 4.17. TEXHOJIOTHYECKHUX WCITOJIb30BAHUEM | X TIPOIECCOB C
MPOIIECCOB C | COBpEMEHHBIX HCIIOJIb30BaHNE
UCIIOJIb30BaHUEM UH(GOPMAIMOHHBI | M COBPEMEHHBIX
COBPEMEHHBIX X TEXHOJIOTUHA U | HH(OPMAIIUOH-
UH(GOPMaIMOHHBIX IPOrPaMMHBIX HBIX
TEXHOJIOTUU U | CpEICTB C | TEXHOJIOTUM |
IPOrpPaMMHBIX OTJICTbHBIMU IPOrPaMMHBIX
CPEICTB omnoKaMu CPEICTB
CaMOCTOSITEJIBHO

u 0e301n00YHO
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

Bonpocskl 11 OLleHKH 3HAHUI, YMEHHMH U HABBIKOB, COPMHUPOBAHHBIX Yy CTY/€HTA
no komnerenuun OIIK-4 no cermenram:

Cerment 1. HopmaTuBHO-IIpaBOBBIE JOKYMEHTHI M HH(OPMAIIMOHHBIE CHUCTEMBI B
00JacTl MPOEKTUPOBAHUSA MPOIECCOB XUMUYECKUX MPOU3BOJICTB. TeXHHUUYECKOe oOecredeHue
CAIIP.

1.1. OGocHOBaHHE HEOOXOAMMOCTH aBTOMATH3MPOBAHHOTO MMPOESKTHUPOBAHUS MPOLIECCOB
XUMHUYECKHUX MPOU3BO/ICTB.

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-TexHONOTHIl U cUCTeMa €OMHBIX MeXAyHapoaHbix crangaptoB ISO 10303
(STEP) u ISO 13584 (P_LIB). Ha3znauenue, cTpykTypa 1 OCHOBHBIE ITOJIOXKEHUSI.

1.5. UML. Kparkoe omnmcanue, Ha3HAYeHUE, BUIbI JUAarpaMM W HUX NPUMCHCHHE B
POCKTHPOBAHUH TPOILIECCOB XMMUYECKHX TIPOU3BOICTB.

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

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

1.8. [locraHnoBka 1enu M 3ajad4 aBTOMATHU3UPOBAHHOTO MPOEKTHPOBAHHS MPOILIECCOB
XUMHYECKHUX TIPOU3BO/ICTB.

1.9. ’KuzHeHHbII MUK MpOeKTa U U3AENUS OOBEKTOB XHMHUYECKOM TEXHOJIOTHUHU.
Onucanne OCHOBHBIX MPUHIIMIIOB U METOAOB IPOSKTHUPOBAHUSI.

1.10. ITocTraHoBKa 3aa4u MPOEKTUPOBAHUS O0BEKTAa XUMUUYECKONW TEXHOJIOTUU C YUETOM
TpeOOBaHUI K KaUeCTBEHHBIM MTOKA3aTeIsIM U O€30MTaCHOCTH MTPOM3BOJICTBA.

1.11. Topsaok mocTpoeHus: (OPMATU3OBAHHOTO ONMUCAHUS XUMHUKO-TEXHOJIOTHYECKOTO
nporecca. VcxoaHple NaHHBIE, BapbHpPyEeMbIe XapPaKTCPUCTHKH, KadeCTBEHHBIC ITOKA3aTEIH.
[Toka3zarenu 6e3omacHOCTH U paboTocrnocobHoCcTH. [Ipumep popMaTn30BaHHOTO ONHMCAHUS.

1.12. CoctaB u ¢yHkumn coBpeMeHHOTO APM mpoekTHpoBIINKa. YCTpPOHCTBa BBOJA-
BBIBOJIa OOIIETO U CTIEUAILHOTO Ha3HAUYEHUS.

1.13. ApxutekTypa coBpeMeHHONH DBM. XapakTepuCTUKN BHYTPEHHHUX NepUPEpUHHBIX
YCTPOMCTB, HanboJiee BIUAIOLINE Ha TPOU3BOAUTEILHOCTE DBM.

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

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

1.16. Buas! 1 Ha3HAaYCHHE TAMATH B ycTpolicTBax DBM.

1.17. Tunsl 1 XapaKTEPUCTUKH OMEPATUBHOTO 3alIOMHHAIOLIETO YCTPOMCTBA.

1.18. VIcTOYHMKY JaHHBIX JJIs Torcka nHpopmammu 060 DBM u ee THarHoCTHKH.

1.19. OtkpbiThie VHTEpPHET-UCTOYHUKHA M HOPMATUBHO-TIPABOBbIE HH(pOpPMAIIMOHHO-
MIOWCKOBBIE CUCTEMBI, HCIIOJB3YEeMBbIE ISl TIONCKA U MOJTyYeHHS TEKCTOB JIOKYMEHTOB B 00J1aCTH
MPOEKTHUPOBAHUS U MOIJEPKKH KUZHEHHOTO IUKJIA 00BbEKTOB XUMHUECKOW TEXHOJIOTHH.

1.20. Knaccudukamuss BumoB obOecneuenuit CAIIP. Ux Ha3HaueHue, 0a30BbIe
KOMITOHEHTHI U (PyHKLIUH.

Cermenr 2. Undopmannonnoe obecnieuenue CAIIP, monenupoBanue ganubix, CYB/ u
0a3pl JAaHHBIX B CHCTEMax MOAJEPKKH MPUHITUS MPOEKTHBIX pelieHuid B obiactu
MPOSKTUPOBAHUS MTPOLIECCOB XUMUYIECKUX MTPOU3BOJICTB.

2.1. TTocranoBka 3amaur MHPOPMAIIMOHHOTO TMOMCKA Ha0Opa ONMTHMAIBHBIX MPOCKTHBIX
pelieHrid. JTarnbl MOATOTOBKY U PEUICHHs 3a1a4i HHPOPMAITMOHHOTO ITOUCKA.

2.2. CocraB uapopmanronnoro oodecrieueHuss CAIIP. ®yHkiun u 6a30Bble KOMITOHEHTHI
uHpopmannonnoro odecneuenust CAIIP.
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2.3. Oranbl co3maHus WH(GOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI JJIsl pEIICHUS 3aJa4yH
MOKCKA ONTUMAIIbHBIX ITPOEKTHBIX PEIICHUH B 001aCTH XUMUUYECKOI TEXHOJIOTHH.

2.4. ER-muarpamma u ee KOMIOHEHTh. OTHOIICHHUSI, CBSI3U, KITFOUYEBBIE U 00s3aTeIbHBIC
aTpUOYTHI.

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

2.6. Onucanue rpaduueckoid Hotauuu Ilurepa Yena mis mocTpoeHus: KOHLIENTYAIbHOM
MoeNId HHPOPMAITMOHHOTO 00BEKTa.

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

2.8. Inarpammbl  baxmana. IlpumenHenune B uH(GOPMAIIMOHHOM ONHCAHUU OOBEKTa
MPOEKTUPOBAHHUS.

2.9. lIpencraBnenus B 6a3ax JaHHBIX. VX Ha3HAUYCHUE U PEUMYIIECTBO.

2.10. Pensimonnass CYB/I. bazoBbie monsatus teopun pensuuoHHbIXx CYBJl: kopTex,
JIOMEH, aTpUOyT, OTHOIIICHHUE, CBSI3b.

2.11. Buasl cBs3eii B pensiinonHoi b/l u crmocoOb1 mX opraHu3aiuu.

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

2.13. Tunsl panHbix mnonedt Tabmun bJl. Ilepeuncnuth ¢ ykazaHuem mpumepa
UCTIOJIb30BaHUSI.

2.14. O6s13aTenbHbIe U HeoOs3aTeNbHbIe aTpuOyThI TabmuIl 6a3bl JaHHBIX. VX BiIHsHHUE HA
KaueCTBO M HEMPOTHBOPCYMBOCTD XPAaHEHUS JAHHBIX W OPTraHU3AlHI0 TpOoIecca YIPaBICHUS
JTAHHBIMHU.

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

2.16. CepBepubie CYB/I u 6a3b1 nannbix Mx npenmymiecta Haf neckronasiMu CYB/I.

2.17. Haznauenne u ¢ynkuuun muporpamMmubix CASE-cpencts s MonmenupoBaHUs
nanueix. CpaBHUTEIbHAS Xapakrepuctuka Toad Data Modeler, Case Studio, AllFusion ERwin
Data Modeler, MS Office Visio.

Cerment 3. Maremaruueckoe o0ecrieuenne CAIIP, maTemarnueckoe MOAEIMpPOBAHNE B
3ajauax MPOEKTUPOBAHMS MTPOLIECCOB XUMUUECKUX MTPOU3BOJICTB.

3.1.Ilenp W mOCTAaHOBKAa 3aJaud MaTEeMaTHUYECKOTO0 MOJEIMPOBAHUSA B 3ajaydax
ABTOMATHU3UPOBAHHOT'O NMPOEKTUPOBAHUS MPOLIECCOB XMMHUECKUX MPOU3BOJICTB.

3.2. Knaccudukanus marematudeckux mojeneit B CAIIP.

3.3. TpeboBanwMs1, MPEIbSIBIIEMbIE K MATEMATHYECKUM MOJICIISIM.

3.4. MaremaTHueCcKie METOJIbl, UCTIOJIb3yeMble JJIS PELICHUs] IPSIMOM 3a/1aul KHUHETHKH
XUMHUKO-TEXHOJIOTHYecKoro o0bekTa. Kputepuu BeiOOpa MaTeMaTuyeCcKOro MeToa.

3.5. CTpyKTypHBI 1 TapaMEeTPpUUECKUl CHHTE3 MaTeMaTHueckoi moaenu. OnucaHue.

3.6. [IpoBepka Ha aaeKBaTHOCTh MaTeMaTHYeCKOW Mojenu. Kpurepum aneKkBaTHOCTH
MaTEMaTUYECKON MOJEIIN.

3.7. DMnupudeckas MaTeMaTrueckas Mojaesb. [loctaHoBka 0OpaTHOM 3a1a4il KHHETHUKH.
Kpurepun uncieHHOro aHanu3a aJIeKBaTHOCTH SMIIMPUYECKUX MaTEMAaTUYECKUX MOJEIEH.

3.8. BeuucnurenpHas  CKOPOCTh W TOYHOCTh ~ MAaTeMAaTHYeCKOH  MOJAETH  Kak
KOHKYPHPYIOIIIHE XapaKTePUCTUKU MaTeMaTH4ecKoi Moaenu. CriocoObl ONTUMH3AIUN CKOPOCTH
Y TOYHOCTHU BBIUMCICHHH.

3.9. lonymieHusi, NIpUHITHIE IPU MaTeMaTHYECKOM MoJenupoBaHuu. LlenecooOpa3HOCTb
BHeceHus aonymennii. Komnencanus ommOKy BEIMUCICHHUS.

3.10. IIporpammHoe oOecriedeHHe MAJisi MOJCIUPOBAHUS XUMHKO-TEXHOJIOTHYECKUX
00bekToB. bazoBrie hyHKIHMH.

3.11. Onucanue, Ha3HAYEHHWE W CPABHUTEJIbHbIE XapaKTEPUCTUKU YHUBEPCAIbHBIX
moaenupyromux makeros (Mathcad, UniSim, ChemCad, Hysys, Aspen Plus).
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3.12. Onucanue, Ha3HAUEHHUE U CPABHUTEIIBHbIE XapaKTEPUCTHUKU MPOTPAMMHBIX MTAKETOB
pPErpecCHOHHOr0 aHallu3a dKCIEepUMEHTaNbHBIX JaHHbIX U cratuctuku (Datafit, Curve Expert,

Stadia).

Cerment 4. 3D-MozenupoBanue B 33aJadax MPOCKTHPOBAHUS MPOIECCOB XMMHUYECKHX
IPOM3BOJICTB. AJIMTUBHBIC TEXHOIOTUU B 3D-NpOTOTUNIMPOBAHUN M U3TOTOBJICHUH U3JIEJINH.

4.1 lens wu 3amaun 3D-mopenupoBanus u 3D-mpoToTunmpoBaHus B 3amadax
POCKTHPOBAHHUS IPOIIECCOB XUMHUECKUX IPOU3BOJICTB.

4.2. Knaccudukanuss metonoB 3D-MonenupoBaHus 1O apXHTEKType U crocobam 3D-
MOJIEJIUPOBAHUS.

4.3. Oranpl  cuHTe3a 3D-momenu. [loHATHS «0a30BBIM DIIEMEHT», «TPHAHTYIISIUSY,
«0bazoBas onepanusny, «napamerpusanus». TekcTypsl u matepuansl. CBoiicTBa MaTepHaoB.

4.4. Texctypsl 1 Matepuainsl. [IpuHIn HanoxxeHus. JJocCTOMHCTBA M HEIOCTATKU TEKCTYP
u MmarepuanoB. Kputepuum BbpIOOpa TeXHOJIOTUM (U3HUecKoro orodpaxenus 3D-monenu
o0BeKTa.

4.5. Anroputm noctpoenus npocreimeit 3D-monenu B ognoi uz CAIIP.

4.6. ®opmarsl daiiino 3D-Mozenei 1 UX KpaTKOe OIMKMCAHUE.

4.7. Ilporpammusle cpenctBa CAIIP mns mpoextupoBanus 3D-moxeneil. Mx Ga3zoBbie
GbyHKIHH.

4.8. TunoBbie MHCTPYMEHTHI U oneparuu i1t moctpoenus 3D-monenu B Kommac 3D.

4.9. AnuTUBHBIE TIepeOBbIe MPOU3BOJACTBEHHBbIE TexHOoJoruu. Mcrtopus pasBuTus u
o0yacTu NPUMEHEHHUS.

4.10. Marepuansl, ucnonszyemble npu 3D-neuatn. VX npumeHeHue Ui pa3MYHbBIX
1esel, MpeuMyIecTBa U HeJ0CTaTKH, (PU3UUECKHE CBOMCTRA.

4.11. CnocoObl  MOCJIOMHOrO  W3rOTOBJIEHHS  (U3UYECKOTO MNPOTOTHNA  OOBEKTa
npoektupoBanusi:  UV-o0mydeHuwe, OKCTpy3usi, CTPyWHOE  HallbUICHHE,  CIUIABJICHUE,
JaMUHUPOBAHHUE.

4.12. 3D-npunTep. Bunel, ycrpoiicTBo, Texnomoruu 3D-meyatn. CriocoObl M3roTOBICHHUS
npoaykToB 3D-nedat.

4.13. Onucanue, Ha3HAYCHWE W CPAaBHUTEIBHBIC XAPAKTEPUCTUKH CPEIl TPEXMEPHOTO
nonuroHanbHoOro MoaenupoBanus: Autodesk 3d Max, Komnac 3D, SolidWorks, nanoCAD.

4.14. Blender 3D, Cinema 4D, Autodesk Maya. Ha3nauenue wu cpaBHUTEIbHAsS
XapaKTepUCTHKA M0 (PYHKIIMOHAITY, JINLEH3UPOBAHUIO 1 MUHUMAJIbHBIM TpeOoBaHUSAM K DBM.

4.15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Ha3nauenne u
CpaBHUTENbHAs XapaKTEepUCTHKA M0 (YHKIHOHATY, JHUIEH3UPOBAHUIO U MHHHUMAJIbHBIM
TpeboBaHusIM K DBM.

4.16. Hactpoiiku 3D-nieyaty, BIUsIONINE HA KAUECTBEHHBIE XapaKTEPUCTUKU U3/ICTTHS.

4.17. KauecTBeHHBIE XapaKTEPUCTUKHU U3eNus, NodydeHHOro 3D-nevaTsio.

4.18. IlocraHoBKa 3agaud (PU3MUYECKOrO MPOTOTUINHUPOBaHMA u3Aenuid. OnucaHue
TEXHOJIOTUM H3TOTOBJIECHUST 3D-pOTOTHUIIOB OOBEKTOB IMPOEKTUPOBAHHS C HCIIOIB30BaHUEM
JAMUHUPOBAHUS U OCEBOM JUTOTpauH.

4.19. TlocraHoBKa 3amayd (U3NYECKOTO MPOTOTUIUPOBAHUS W3ACTHH. IJIEKTPOHHO-
aydeBas raBka. Onucanue obopynoBanus s DJIII.

4.20. Tlopsimok  TOATOTOBKM ¥ BbmmonHeHWst 3D-mewatn (BeIOOp ©  KanuOpoBKa
o0opynoBaHusi, BBHIOOp MaTepuala M peXuMma Iedard, noaroroBka 3D-moxenu wuznpenws,
mocToOpaboTKa U3IEIHS).

[Ipu cnave 3auera cTyAEHT MOJIydaeT ABa BOMpOca U3 NEpeyHs, MPUBEIECHHOTO BhILIE (110

OJTHOMY BOIIPOCY M3 Pa3HBIX CETMECHTOB).
Bpewmst moaroToBku CTyJIeHTa K YCTHOMY OTBETY Ha BOMPOCHI — 10 30 MUH.
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5. Meroanuyeckue MaTepuajbl AJIs ONpedeJeHUs NMpoueayp OUECHHMBAHHMSA 3HAHM,
YMeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[IpoMexyTouHass arTecTalus 1O TUCHUIUIMHE TIPOBOJAUTCS B COOTBETCTBHH C
tpeboBanusmu CTO CITGI' TU(TY) 016-2015. KC YK/IB. Ilopsimok opraHu3aiui ¥ IpOBEICHUS
3a4E€TOB M SK3aMEHOB.

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

[IIkana oneHUBaHUS HA 3a4€TE — «3a4eTy», «He3adeT». [Ipu 3TOM «3a4eT» COOTHOCUTCS C
MIOPOTOBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITCTCHIINH.
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[Ipunoxxenue 2
K paboueii mporpamMMe JUCIMIUTAHBI

dopma TUTYJBHOTO JIMCTA AJIs1 0(pOpMJIEHUSA
J1a0opaTopHBIX padoT

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

CDaKy.]'ILTeTI I/IHd)ODMaI_II/IOHHbIX TEXHOJIOTHHI W YIIPaBJICHMS

Kadenpa: Cucrem aBTOMaTH3UPOBAHHOTO MIPOCKTUPOBAHUS U YITPABJICHUS

HanpaBnenue noaroToBKu:
YpoBeHb NOATOTOBKU: bakanasp

VYuebnas AUCHHUITIIIMHA: ABTOMaTHU3HPOBAHHOE IPOSKTHPOBAHNE

I'pynna:
OTYET
O TJABOPATOPHOM PABOTE N
TEMA:
IIpenonasarens ITerpos JI.H.
Hcnonaurenu

OTtMeTKa 0 3a4yeTe

Cankrt-IlerepOypr
2021
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