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1. llepevyeHb MIaHNUPYeMbIX Pe3yJIbTATOB 00y4eHHS MO JMCIUIIJINHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTeIbHOM NPOrpaMMbl

Jlannasi ydeOHas AMCHUIUIMHA TpECcieqyeT Leib MOJY4YeHUS CTYyACHTaMH 0a30BbIX
3HAaHUM 10 MeToJaM M TEXHOJOIMAM aBTOMAaTH3UPOBAHHOIO IPOEKTUPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX  TPOLECCOB, HW3YyUYEHHE OCHOBHBIX BHJOB  OOECIIEYCHUS  CUCTEM
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS (uHdopMaoOHHOTO, MaTeMaTHYEeCKOro,
JIMHTBUCTUYECKOT0, MPOrPAMMHOI0) U IOJyYEHUE MPAKTUUECKHUX HABBIKOB I10 MCIOJIb30BAaHUIO
U pazpaboTke NPOOIEMHO-OPUEHTUPOBAHHBIX KOMIUIEKCOB CpEACTB aBTOMATHU3MPOBAHHOI'O
IIPOEKTUPOBAHMS ISl 3a/1aHHOM NPEAMETHOM 001acTy.

B pesynbTare ocBoeHMsi 00pa3zoBaTeIbHOM IpOrpaMMbl OakanaBpuaTra OOydaroUuiics

JOJDKCH OBJIAACTDH CJICAYIOUIMMH PE3YJIbTaTaAMH O6y‘~I€HI/I$I 0 AUCHUIUINHE:

Koouw
coMTe- Pe3ynbpratel ocBOCHUS OOHV [lepeueHs TIaHUPYEMBIX PE3yIBTATOB O0YUECHHUS
meryu (codepoicanue KomnemeHyuil) 10 TUCIUIUINHE
OIIK-2 | cmocoOHOCTh 3HaTh:
npodeccroHanbHO TEPMUHBI, UCIIOJIb3YEMBIE MPU
UCIIOJIb30BaTh ~ COBPEMEHHOE | aBTOMaTU3UPOBAHHOM IPOEKTUPOBAHUH,
TEXHOJIOTHYECKOE U | )KU3HEHHBIN LUK IPOEKTUPOBAHUS. - CUCTEMY
aHAJIMTUYECKOE 000PYJOBaHME, | CTAHAAPTOB MPOEKTUPOBAHUS U TPEOOBaHUS K
CIOCOOHOCTh K MPOBENEHUIO | 0OOPMIICHHIO TPOEKTHO-KOHCTPYKTOPCKOM
HAay4yHOTO  MCCIEIOBAHUS U | JOKYMEHTALIUU.
aHaJIM3y MOJYYEHHBIX MPU €ro
IIPOBEJICHUH PE3YJIbTaTOB Ymern:
- ACII0JIB30BATh AIEKTPOHHBIE HICTOYHUKHU
uH(popmalnu, B ToM uyncie MHTepHeT-pecypcsl U
AJIEKTPOHHBINA YATAJIBHBIN 3aJ1.
Baagern:
- HaBbIKaMu paboTHI ¢ nepcoHaabHO OBM n
nepupepuiHbIM 000pYA0BaHUEM KaK CPEICTBOM
yhpaBieHUs: HHPOpMaIuei.
IK-15 | cnocoOGHOCTE MPOEKTUPOBATH 3HaTh:
TEXHOJIOTUYECKHE MPOLIECCHI (B | - METOJIMKH U aITOPUTMBI IPOEKTUPOBAHUS
COCTaBe aBTOPCKOTO XUMHKO-TEXHOJIOTMYECKHUX IPOLIECCOB.
KOJUIEKTHUBA), B TOM YHCJIE C
HCII0JIb30BAHUEM Ymern:
aBTOMATU3UPOBAHHBIX CUCTEM - UCIIO0JIb30BaTb COBPECMCHHEIC CAIIP n
TIOJITOTOBKH IIPOU3BOJICTBA MH(}OPMaLIMOHHBIE TEXHOJIOTUU TIPU CTPYKTYPHOM
U nmapamerpuyeckoM cuareze o0bekToB XTI, B
TOM YHCJIE PENSLUOHHBIE CUCTEMBI YITPaBJICHUS
0asaMu TaHHBIX.
Baangers:
- IPOrPaMMHBIMU CPEICTBAMU IS pa3pabOTKH
MH(OPMALIMOHHOTO TPOOIEMHO-
opueHtrupoBaHHoro obecneuenus CAIIP.
IK-16 CIIOCOOHOCTH TIPOBOJIUTH 3HaTh:
MaTEMaTHYECKOE - METOJIbl MATEMAaTUYECKOr0 aHaIN3a U




Koow

Pesynbrarel ocBoenuss OOII

[lepeueHb TUIAHUPYEMBIX PE3YJIbTATOB O0yUCHHS

Komne- .
(cooepoicanue KomnemeHyuil) 0 TUCIUIUINHE
meHyuu
MOJICTTUPOBAHUE OTJICTbHBIX MoaenupoBanus XTII.
CTagui ¥ BCETO
TEXHOJIOTHYECKOTO Mporecca, ¢ | YMeThb:
UCIIONIBL30BAHUEM CTaHJAPTHRIX | - MCIOJb30BaTh coBpeMeHHble CAIIP u
[aKeTOB aBTOMATH3UPOBAHHOIO | HH(YOPMALMOHHBIC TEXHOJIOTHU IPH CTPYKTYPHOM
pacdeTa U IPOEKTUPOBAHUS U napameTpuueckoM cuHte3e oobekToB XTI, B
TOM YHCJI€ YHUBEPCAIbHBIE MOJCIUPYIOLINE
IMaKeTHI
Baagern:
- MPOTPAMMHBIMU CPEACTBAMH TSI pa3paboTKu
MaTeMaTtuudeckoro odecrneuyenus CAIIP, B Tom
YUCJIC MMaKETaMU MPUKIAAHBIX IPOTPAMM JIJIst
moaenupoBanus X T1I.
nK-17 CIIOCOOHOCTH MCIIOJIb30BaTh 3HaTh:

MH(POPMAIIMOHHBIE TEXHOJIOTUU
pH pazpaboTke IPOEKTOB

- METOJIMKH U aITOPUTMBbI BU3yaIn3alluu XUMHUKO-
TEXHOJIOTUYECKUX MTPOLIECCOB;

- ApPXUTEKTYPY, XapaKTEPUCTUKU U
¢yHkuoHanbHble ocobenHoctu CAIIP.

YMmernb:

- HCIIOJIb30BaTh YHUBEPCAIbHBIE MOJICIUPYIOIINE
MaKeTbl U CUCTEMbI aBTOMATU3UPOBAHHOI'O CHUHTE3a
Y BU3YaJIU3ali T€OMETPUYECKUX MOJIeTei
000pyI0BaHUA.

Baagern:

- TEXHUYECKUMH U IPOTPAMMHBIMU CPEACTBAMU
TSt pa3pabOTKHU TreOMETPHUECKUX MOJIeTei
XUMHKO-TEXHOJIOTHYECKUX O0OBEKTOB JIJISl PEIICHHUS
3a/1ay aBTOMaTU3HPOBAHHOTO MPOCKTUPOBAHUS.

2. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuunivuHa TpUHAAIEKUT K JUCHUIUTMHAM 0a30Boi dactu Onoka 1 «JlucuumiauHb
(Momynn)» 00pa3oBaTeNbHOM MporpaMmsl (MHAEKC quctuiuinabl — b1.65.19), npenonaercst B 7-M
cemectpe 4-To Kypca.

B wMeroaumueckoM mnaHe AUCHUILIMHA OImupacTCcd Ha SJICMCHTELI

KOMIIETEHITUH,

chopMupoBaHHbIE NpU M3yueHuu aucuuiuine «MHpopmatuka», «Maremarukay, «HxeHepHas
rpadukay, «O01mas 1 Heopranuieckas XuMus», «O011as XuMudeckast TeXHOJIoTus», «IIporeccs
Y anmapaThl XUMUYECKON TEXHOJIOTUNY, «XUMHS YIHEPTOHACBHIIIEHHBIX COCIUHEHUI.

HOJ’Iy‘{eHHBIC B IpoHecce MH3YUCHUA JUCHUIIIINHBI

3HAHUA, YMCHHA W HABBIKU

HEOOXOUMBI ITPH MOATOTOBKE BBITYCKHON KBaJM(UKAIIMOHHONW paboTHI.




3. O0LeM AUCHHUILIMHEI

Bun yaeOHO# paboThI

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas ¢popma

o0ydeHus

O01mast Tpy10eMKOCTb 1N CIAIIJINHbI 3/108

(3aYeTHBIX SAUHHUIL] aKaJIEeMHUYECKHMX YacoB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 62
3aHATHS JICKIIMOHHOTO THITA 18
nabopaTtopHbIe pabOTHI 36
KypCOBOE MPOEKTUPOBAHUE KP
KCP 8
JIpYTrHe BUIBI KOHTAKTHOM paOoThI -

CamocrosiTesibHas padoTa 46

®opma Tekyuero koutpoJs (Kp, pepepar, PI'P, scce) -

®opma npomexyTouHoii arrecranuu (KP, KII, 3auert, sx3amen) 3auer, KP

4. Conep:kaHue QM CHUATIINHbBI

4.1. Pazgenpl IMCOMIINHLI U BUABI 3aHATHI
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1. | OcHOBHBIE ONIPEICTICHUS U TTOHITHS 2 - - 4 | OIIK-2
ABTOMATU3UPOBAHHOTO MPOSKTHPOBAHUS
2. | Texunueckoe obecrneuenue CAIIP 2 - 4 4 IK-17
3. | JIuHrBucTHyeckoe M nmporpaMMHoe obecrieueHue | 2 - - 4 | 1IK-17
CAIIP
4. | Undopmarmonnoe obecnieuenne CAIIP 4 - 12 6 [K-15
5. | Maremaruueckoe obecrieueHne CAIIP. 8 - 20 28 | 1IK-16
ANTOPUTMBI W TPUMEPHl  pEIIeHUs 3a1ad
ABTOMATU3UPOBAHHOTO TPOCKTHPOBAHUS  JIJIs
00BEKTOB TEXHOJIOTHH COBPEMEHHBIX
KOHCTPYKIIMOHHBIX u (GYHKIIMOHATBHBIX
MaTepHaoB




3aHAaTUA
CeMUHap-
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4.2. 3aHATHA JIeKINOHHOT0 THIIA
e 06 u
paszena HaumenoBanue tembl bCM, | YIHHOBA-
aKam. OUOHHAaA
ﬂﬁf{‘]‘; M KpaTKoe COAEpKaHUE 3aHATUS qacer | (opma

1. |BBeneHue B aBTOMaTH3MPOBAHHOE MPOCKTUPOBAHKE, MOHATHE HHXKeHepHoro| 2 |Crain
IIPOEKTUPOBAHMSI, CUCTEMHBIM MOJAXOA K IPOEKTUPOBAHMIO, IMPUHIUIIBI -npe-
co3nanus CAIIP. Apxutektypa u knaccudukauus CAIIP. PasnoBugHocTn 3¢HTa-
copemennsix  CAIIP: CAD/CAM/CAE-cuctembl, ux  (yHKIUH, s
XapaKTEPUCTUKU U NTPUMEPBI. BUbl TPOEKTHOM JOKYMEHTALMH, CTAHJAPTOB
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHMUS. [TocranoBka 3a1a4n
aBTOMAaTH3MPOBAHHOTO TMpoekTupoBaHus. Buasl obecneyennit CAIIP.
TexHnueckoe 3agaHNEe Ha MPOEKTHUPOBAHUE IMPOOIEMHO-OPHUEHTHUPOBAHHON
CAIIP. Xapakrtepuctuka craguii u drtanoB mnpoektupoBanus CAIIP.
JKu3HEeHHBI UK MpOoeKTUpoBaHua. KoHIenuus, cTpaTeruss U TEXHOJIOTUU
CALS B xumMHuyeckoi IpOMBIIIIJIEHHOCTH.

2. |Texumueckoe obOecmeuenne CAIIP. Apxwurekrypa mepcoHampHori DBM,| 2 |Crnaiin
nepudepuiiiple  YCTpOicTBa  XpaHEHHUs, BBOJA/BBIBOJIA:  JIUCKOBBIE -Tipe-
Hakorurenu,  3D-ckamepsl,  minortepel,  3D-mpuHTeprl.  CeteBoe 3€HTa-
000py/ZI0BaHUE U CPEACTBA TEIEKOMMYHHUKAIIUH. s




Ne
paszena
JTACIIHIT-

JIMHBI

HaumenosaHue TeMEbI
U KPaTKOE COACpKaHUE 3aHATHUS

O0BbeMm,
aKajl.
Yacel

WNuHosa-
[HOHHAs
¢dopma

3.

JluarBuctudeckoe u nporpammuoe ooecrneuenne CAIIP. Monenu naHHBIX.
KonnenryanpHasi, wuH(MOIOTHYECKas, NaTalOTHYecKas MOJIEIU JIaHHBIX,
muarpammma  IDEFX.  S3eik UML. [lpunnunsr  paspabotkun  UML-
auarpamMmbl HHTepEHCOB POSKTUPOBIIMKA B aAMUHUCTpaTopa. [Ipumepsl
uHTepdecoB s peleHus 3a/1a4l aBTOMAaTU3UPOBAHHOTO MPOESKTUPOBAHUS
TEXHOJIOTMYECKOT0 TMpolecca. AJITOPUTMBI M TMPUMEPHI PEIICHUS 3ajad
aBTOMATHU3HPOBAHHOTO  TMPOEKTHUPOBAHUS JUII OOBEKTOB  TEXHOJOTHH
SHEPTOHACHIIICHHBIX MATEPUAIIOB U U3JICTUH.

XapakTepucTuka CHUCTEMHOr0 MporpaMMmHoro obOecnedenus. O630p
onepanuonnbix cuctem (Windows, Linux, QNX). Ha3snadyenue, cocraB u
IpUMEpPbl COBPEMEHHBIX CHCTEM YIPaBJICHHUS] MPOEKTHBIMU JTAHHBIMHU.
XapakTepucTuka MIPUKJIATHOTO MIPOTPaMMHOTO oOecrieueHusl.
Hcnonp30BaHne yHUBEpCATbHBIX ~Mojeupyromux makeroB (UniSim,
ChemCad, Hysys, Aspen Plus) 11 m0poeKTHpOBaHHS XHMHKO-
TEXHOJIOTHYECKHX TMpoleccoB. CHCTeMbl aBTOMAaTU3MPOBAaHHOIO CHHTE3a
TeOMETPHUYECKUX Mojelell  o0bekToB  mpoektupoBanus (Kowmrmac-3D,
Autocad, SolidWorks). Aaroput™M  cHHTE3a, MapaMeTpHU3allUd U
BU3yalIM3allUd TE€OMETpUYECKUX Mojenell obopynoBanus. Ilpumepsl
FEOMETPUUYECKUX MOJICTICH arperaroB pPa3IMUHbIX THUIIOB. DTambl PEIICHUS
3a/lay¥ pa3MelIeHHs] © KOMITIOHOBKH 00OpYyI0BaHUS B MPOCTPAHCTBE IIeXa.

Cnaiin
-mipe-
3eHTa-
s

Nudopmannonnoe odecrieuenne CAIIP. ITonstue o 6a3ze m OaHKE JaHHBIX.
Mogenu onMcaHus JaHHBIX (MepapxuyecKas, ceTeBas, PpesILMOHHAs).
PensimmonHble cucrteMbl ynpasieHust 6a3zamu jnaHHbIX. Kiaccudukauusa u
XapaKTepUCTHKa CHCTEM YyIpaBiieHUs 0a3amu naHHbIX (Access, MySQL,
SQL Server, Informix, Oracle). Drambl npoekTupoBaHHsS 0a3bl TAHHBIX
XapaKTepUCTHK OOOpYIOBaHUS, CBIPbs, MLEJEBBIX NPOAYKTOB. IIpumep
3amojiHeHrs 0a3 JaHHBIX. AJITOPUTM aBTOMATU3WPOBAHHOTO BBIOOpA
000pyI0BaHUs 1o TEXHUKO-2KOHOMHYECKUM MIOKa3aTeNsIM
(MIpOU3BOAUTEIBHOCTh, DHEPronoTpedeHUue, CTOMMOCTh, TabapuTHBIE
pa3mepsl, Macca) JUIsl 3aJJaHHBIX THIIOB ChIPbS U MPOIYKTA.

Cnaiig
-mipe-
3eHTa-
LA

MaremaTtnueckoe obecneuenne CAIIP. Knaccudukanms u mpuHIMITEL
nocTpoeHust Marematuueckux moneneit (MM) mnst npoextupoBanust XTII.
TpeboBanus, IIPEbSBISIEMBIC K MaTeMaTUYECKUM MOJEIIAM
(YHUBEpPCATBHOCTh, TOYHOCTh, aJ€KBATHOCTh, YKOHOMHYHOCTE). CTpyKTypa
MaTEMaTUYECKONM MOJEIN M1 OLIEHKM KpUTEpUAJbHBIX IOKa3aTenei
00BbeKTa TPOEKTUPOBaHUS (TPOU3BOAUTEIHLHOCTh, OJHEPronoTpedieHue,
IIOKAa3aTeIH KauecTBa MPOIYKIUH) IIPU €ro MOBEPOYHOM pacuere. AIrOpUT™M
IIOBEPOYHOI'0 pacyera C MCHOJb30BAHUEM MAaTeMaTU4YECKONM MOJIENH
TUIIOBOTO TEXHOJIOTHYECKOTO Tpoliecca. AITOpUTM oOIpeseieHus pabouero
o0bema ammaparta ¢ HCIOJIb30BAHMEM MAaTeMaTH4eCKOW MOJENU KHUHETHUKH
XMMHKO-TEXHOJIOTHYECKOI0 IIpolecca.

Craiin
-mipe-
3eHTa-
U




Ne
paszena
JTACIIHIT-

JIMHBI

HaumenosaHue TeMEbI O6bem,

akan.
1 KPATKOC COACPIKAaHNUC 3aHATHUA Yacel

WNuHosa-
[HOHHAs
¢dopma

I'eomerpuueckoe koHcTpyupoBanue o0bekToB XTII. Ilpunnumer 3D-
MOJCIIMPOBAHUS, BHUJIBI TEOMETPUUECKUX  MOJEJCH: aHAIUTUYECKHE,
anredbpauveckue, KaHOHUYECKHE, KapKacHBbIE, KMHEMaTHu4ecKue,
MakpoMozenu. I[IpuHIMIBI U CTaAuM TBEPAOTEIBHOTO MOICIUPOBAHUSA.
Pa3pabotka sckuza. ['eomeTpuyueckue MPUMHUTHUBBI, MOCTPOCHUE CIIOKHOTO
Tena. [ToBepxHOCTHOE MO/JIETIMPOBAHHE, 3D-nporoTum, 3Tarlbl
napaMeTpu3aluud  TPEXMEpPHOW  MOJENH, BHYTPEHHME U BHELIHHE
MepEMEHHBIE MOJIEIH.

Oranbl penieHus 3a7add pa3MEIIeHHs M KOMIIOHOBKM O00OpYAOBaHUS B
MPOCTPAHCTBE  1i€Xa. AJTOPUTMBI M  TPHUMEpPbl  pPEIICHUs  3ajad
aBTOMATHU3HPOBAHHOTO  TMPOEKTHUPOBAHUS i1 OOBEKTOB TEXHOJOTUU
SHEPTOHACHIIICHHBIX MAaTEPUATIOB U U3JICTUH.

4.3 JlabopaTopHble 3aHATHS

Ne
pasnena
JIACLIATI-

JIMHBI

HanmMmenoBanue TeMbl
U KpaTKOe COoJepKaHUE 3aHATHUS

O0beM,
aKaj.
4ackl

2

ABTOMAaTHU3UPOBAHHOE M3TOTOBJICHUE M3ICIUS C NCII0Jb30BaHUEM 3D'HDI/IHTCD8.

MaCH_ITa6I/Ip0BaHHOFO n34CIUA C UCIIOJIb30BAHUEM 3D-anHTepa.

N3yuenne Bo3MmoxkHOocTe 3D-mpuntepa, npuHuunsl 3D-nedaru, mneyarsb

ITocTpoenne nndopMmamonnoro ooecneyennss CAIIP

Pa3paborka 0a3el JaHHBIX IS XpaHEHWS W YIpPaBICHUS HHPOpPMAIUCH O
napaMmerpax oOOpyIOBaHHs, TMepepadaTbiBA€MOM CBIPhE, NPOAYKIHUU IS
paccMaTpuBaeMoi TpeaMeTHOH obnactu ¢ ucnosib3oBanueM CYBJl Microsoft
Access uiu LibreOffice Base.

12

MaremaTnieckoe MOJIETHPOBAHUE KHHETHKU XMMUYECKUX MPOLIECCOB
HccreoBanre BO3MOXHOCTH — HCIIOJB30BAHUS MATEMAaTHYECKUX — MOJIEIIEH
KAHETHKA ~ XHMHYECKHX  TPOIECCOB Ui  HPOBEACHHS  BUPTYaJIbHBIX
Ja00paTOPHBIX DKCIIEPUMEHTOB, PEIICHUE MATEeMAaTHUYECKOW MOJETH KUHETUKH
XUMHYECKOTO TIpoIecca C HCIOIb30BAaHUEM YHCICHHBIX METOIOB Jiliiepa U
Pynre-Kyrra B cpene Mathcad, onpenenenue pabodero oobema anmapara.

12

I'eoMeTpHYECKOE MOIETUPOBAHINE XUMUKO-TEXHOIOITHYECKOI0 00bEKTA
®dopmater 3D-monenu: STL, DWG, M3D. Pa3paboTka reoMeTpHIecKOi MOIEIH
0o0BEKTa TPOEKTUPOBAHUS, TMapaMeTpu3allds TEeOMETPUUYECKOH  MOJIEeNH,
cocraBieHue crienupukamnmum B cpene Kommac-3D.




4.4. CamocTosiTeIbHas padoTa 00y4arouuxcs

Ne O0neM,
pasnena Ilepedyens BONPOCOB 1 aKaL. ®dopma
JMCIIATUTHHbL CaMOCTOATCIILHOI'O U3YUCHU A TACEL KOHTPOJIAA

1 Uzyuenne ['OCT 34.003-90, 'OCT 34.601-90, I'OCT 34.602-| 4 YCTHBIN
89, 'OCT P UCO/M3K 12207-99, I'OCT P 50922-2006, I1SO- oIpoc
8402, CALS-cranmaproB ISO cepun STEP.

2 W3ydyeHue ammapaTHOro W MPOTpaMMHOro  obecreueHusi| 4 YCTHBIN
JoMaiiHe mnepcoHanbHO OBM, TectupoBanue I19BM ¢ o1mpoc,
UCTIOJIb30BAaHUEM MPOTPAMMHBIX CPEICTB Ui  0030pa U 3amuTa
nuarHoctuku [I9BM Aida64 u Everest. M3ydyeHnue mpHHIUIIOB naboparo
paboter 3D-mpunTepa, dhopmara STL, macmrabupoBanue 3D- pHOI
MOJIeTIM M3JeNns, MOJATOTOBKAa K BBINOJHEHUIO JaOOpaTOpHOH paboTsI
paboThl  «ABTOMaTH3MPOBAaHHOE H3TOTOBJICHUE W3ACTHS C
ucrnonp3oBanueM 3D-mpuHTEepa» U OPOPMIIEHHE OTYETOB IO
pe3yabpTaTaM ee BBIIOJIHEHUS.

3 Uzyuenue wmogeneir pannbix, koHuenuuu IDEFX, s3pika| 4 YCTHBIN
npoektupoBanus UML. onpoc

4 N3zyyenue CYB]] LibreOffice Base wnu MS Access, noarotoska| 6 3amura
K  BBINOJNHEHHIO  JaboparopHoit  pabotel  «llocTpoenue naboparo
uHdopmanmonnoro obecrneuenuss CAIIP» u odopmiienue pHOU
OTYETOB I10 Pe3y/IbTaTaM €€ BBIITOJIHEHHUS. paboThI

5 N3yyenune monenupyromero nakera Mathcad, momroroska k| 8 3amura
BBIIIOJIHEHUIO ~ J1abopaTopHOM  paboThl  «MaremaTuueckoe naboparo
MOJICTTUPOBAHUE KHWHETHUKHM XHUMHUYECKUX TPOIECCOB» U pHOH
oopMIIeHHE OTYETOB I10 PE3yIbTaTaM €€ BBITIOJHEHUS. paboTHhI

5 Uzydenue Cpensl TPEXMEPHOT0 tBepaoTenbHoro| 20 | 3amwra
monenupoBanusi Kowmmac-3D, TOATrOTOBKa K  BBIIOJHEHUIO naboparo
nabopartopHoit paboTel  «['eoMeTpUYECKOe MOJEIUPOBAHHE pHOM
XUMHUKO-TEXHOJIOTHYECKOTO0 00BEKTa» U O(POPMIIEHHE OTYETOB paboThI

110 pe3yJibTaTaM €€ BbIIIOJIHCHUS.

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 0o0ecrneYeHus: AJIsi CAMOCTOATEIbHON PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

MeTtonuyeckue ykazaHus Ui 00y4aromuXcs 10 OpraHu3alii caMOCTOSITEIbHOW paboOThI
0 JUCHMIUIMHE, BKIJIIOYas IepedyeHb TEM CaMOCTOATENbHOM paboThl, (OpPMBI TEKYILEro
KOHTPOJISI MO JUCHMIUIMHE W TpeOOBaHMA K HUX BBIMOJIHEHHMIO pa3MEIIEHbl B 3JIEKTPOHHOMN

UH(POPMAaLIMOHHO-00pa30BaTENbHOM

cpene CIIOI'TU(TY)

Ha

caire:

https://media.technolog.edu.ru, B anexTporHOM unTamsHOM 3aje «bubmuoTex» u ONOIHOTEUHOM
cucreme «M1PBUCy.
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6. @OoH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYaIOIMMCS MEPOIPHUITUH  TEKYLIEro KOHTPOJI
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIILHO») OCBOCHMS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIICTCHIIAH.

Pe3ynbrarhl OUCHUMIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIETCHIMH JOCTUTHYT (IPEBBILICH) TOPOTrOBbIi YPOBEHb OCBOCHHS KOMIICTCHIIUH HA JTAHHOM
JTarme.

IIpomexyTouHas arrectanus MO AUCLMUIUIMHE MPOBOAUTCS B (hopMe 3aueTa W 3allUThl
KYpCOBOTO IPOEKTA.

K cpnaue 3adera gomyckaroTcs OOydarollvecs, BBINOJHUBIIME Bce (DOPMBI TEKYILEro
KOHTPOJISL.

3auer mpeaycMaTpUBaeT BBIOOPOYHYKO IIPOBEPKY OCBOCHHUS IPEIYCMOTPEHHBIX
AJIEMEHTOB KOMIIETCHIUH.

IIpu cpade 3adera CTyIEHT MONy4aeT JBa BOIPOCAa M3 IIEPEYHS BOIPOCOB, BpeMs
MOJMOTOBKU CTYJ€HTa K YCTHOMY OTBeTYy — 10 30 MUH.

IIpumep BapraHTa BOIPOCOB HA 3a4ETeE:

Bapuant Ne 1
1. MHudonoruueckas Moieab 00bEKTa IPOSKTUPOBAHMS.
2. AJTOpUTM TOBEPOYHOTO pacyéra C HCIOIH30BAHUEM MATEMaTHUYECKOW MOJeNn
poruecca.

®DOoHJT OIIEHOYHBIX CPEJICTB IO AUCIUILUIMHE npeacTanicH B [Ipmioxenun Ne 1.

7. IlepeyeHb OCHOBHOW W JONOJHHUTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOM
JJIs1 OCBOEHMS 1M CHUTLITHHBI

a) OCHOBHAasI JIUTepaTypa:

1 Hopenkos, U. I1. ABromaTn3upoBaHHble HH()OPMALIMOHHBIE CUCTEMBI : yueb. mocodue /
N. I1. Hopenkos. — M. : M3x-Bo MI'TY um. H.O. baymana, 2011. — 342 c.

2 Errenes, I'. b. HTeUIeKTYaIbHBIE CHCTEMBI TPOSKTHPOBaHMs : yuebd. mocooue / I'. b.
EBrenes. — M. : U3a-so MI'TY um. H.O. baymana, 2009.— 335 c.

3 Temmmes, J[. 1. JluarBUCTHYECKOE W  TpOTpaMMHOE  OOecreueHUe
aBTOMATH3UPOBAHHBIX cuUCTeM : y4yeO. mocobue ans By3oB / [I. II. Tenumes ; nox pen. T. b.
Yuctsikopoii. — CIIO. : LlenTp ob6pazoBaTenbHbIx iporpamm «IIpodeccus», 2010. — 403 c.

4 OOmas XuMHU4eckas TexXHosorus : y4e0. uist By30B : B 2 1. / U. [1. MyxneHos [u ap.]. —
5-e u3n., crep. — M. : AJIBAHC, 2009. — 2 .

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

5 TOCT 34.602-89 Wudopmamumonnas TexHoimorus. Komriekc CcTaHAapTOB Ha
ABTOMATU3MPOBAHHBIC CHUCTEMBI. TeXHHYECKOE 3aJaHHe Ha CO3JaHHEe aBTOMATH3UPOBAHHOM
CUCTEMBI.

6 TOCT 34.601-90 Wudopmanmonnas TtexHomorus. KoOMIUIEKC CTaHIapTOB Ha
ABTOMATH3UPOBAHHBIC CUCTEMBI. ABTOMaTH3HPOBaHHBIC CHCTeMbI. CTaJInN CO3/IaHu.

B) BCIIOMOTaTeJ/IbHAs JIUTEeparypa:

7 OcCHOBBI aBTOMAaTH3UPOBAHHOTO MpoekTupoBaHus : yueOHuk / Ilom pem. A. I
Kapnenko. — M. : THOPA-M, 2015. — 329 c.
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8 bekapesuy, 10. b. Camoyuurens Microsoft Access 2013 / 10. b. bekapesuu, H. B.
[Tymkuna. — CI16. : BXB-IlerepOypr, 2014. — 464 c.

9 T'onmoBanos, H. H. I'eomerpuueckoe monenupoBanue : yueonuk / H. H. 'omoBanoB. —
M. : U1 «Axanemus», 2011. — 272 c.

10 Tanun, H. b. Tpexmepnoe npoexktupoBanue B KOMIIAC-3D / H. b. IN'anun. — M. :
JMK Ilpecc, 2012. — 784 c.

11 bonwmaxos, B. II. TBepmorenbHoe MoxaenupoBanue netaneii B CAD-cucremax:
AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo / B. I1. Bonbmakos, — CII0. : ITutep,
2015. -304 c.

12 Kadapos, B. B. OcHOBbI aBTOMATH3MUPOBAHHOTO IPOCKTHPOBAHUS XHUMHUYECKUX
npou3BoAcTB / B. B. Kadapos, B. H. Beroxun ; otB. pen. 1. M. Makapos. — M. : Hayka, 1987. —
623 c.

13 Yucrskosa, T. b. OcuoBbl noctpoenuss CAIIP 00beKTOB XUMHYECKOW TEXHOJIOTHH :
yueb. nocobue / T. b. YUuctsxosa, B. B. Corauxos. — JI. : JITU um. Jlencosera, 1990. — 80 c.

14 Yuctakosa, T. b. M3ydyenune xapakTepUCTHUK XHUMHKO-TEXHOJOTHYECKHX OOBEKTOB
VOpaBJICHUS Ha MHTEIUICKTYAIbHBIX CHCTEMax oOyueHus: Yueb. mocoOue s XUMHKO-
texHojoruueckux BY3os / Coct. T. b. Yuctskosa [u ap.]. — CII6. : [6. u.], 1998. — 81 c.

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKALIMOHHOH  CeTH
«HTepHET», HEOOXOAUMBIX 1JISI OCBOECHU S JUCIUIJIMHBI

YueOHbIit IJIaH, PII/I " y4e0HO-METOINYECKUE MaTepHUaJIbl:
https://media.technolog.edu.ru.

JIEKTPOHHO-0UO0JIMOTEYHbIE CHCTEMBbI:

e «DJIEKTPOHHBIN YuTaIBHBIN 3271 — bubmuoTex» https://technolog.bibliotech.ru/;

e «JIanp https://e.lanbook.com/books/;

o http://www.viniti.msk.su/ - Bcepoccuiickuit HHCTUTYT HAYYHO# U TEXHHYESCKON
uHpopmauuu (BUHUTN);

e http://www.icsti.su/portal/index.html - MexayHapoaHblii LEHTp Hay4yHOH W
texHuueckoi uupopmaruu (MLIHTU);

e http://www.vntic.org.ru/ - Bcepoccuiickuii HaydHO-TEXHUUYECKUI MHPOPMAIMOHHBIN
uentp (BHTUL);

o http://www.gpntb.ru/ - TocyaapcTBeHHass myOnuMYHas  HAYYHO-TEXHHUYECKAs
oubmuoreka (I'TIHTB);

e CurveExpert Professional 1.6 [DnextpoHHbIii pecypc]: caiit xommanuu Informer
Technologies, Inc. — Dnextpon. nan. — Software Informer. CurveExpert Professional 1.6, 2014.
Pexxum noctyna http://curveexpert-professional.software.informer.com cBoOoanbIii. — 3ari. c
JKpaHa. — 3. aHri.

e Datafit [Dnextponnsiii pecypc]: caiir kommanuu Oakdale Engineering. — DiekTpoH.
nan. — DataFit Curve Fitting and Data Plotting Software by Oakdale Engineering, 2009. Pexxum
noctyna http://www.curvefitting.com/ cBo60HBIN. — 3ar. ¢ sKpaHa. — 3. aHr.

e Stadia 8 [DnekTpoHHBIN pecypc]: callT KOMIAaHUU DKCIOHEHTA. — DJIEKTPOH. JIaH. —
VYHuBepcanbHbll poccuiickuii cratuctudyecknid mnaker STADIA, 2012. Pexum pocryna
http://www.exponenta.ru cBoOOAHBIN. — 3ari. ¢ 3kpana. — S3. pyc.

e Cosnmanue 0a3el manHbix B LibreOffice Base [Dnekrponsslii pecypc]. — Pexum
noctyna: https://libreoffice.su/base, cBo6oaHBbIii.

e Co3znanue 6a3pl JaHHBIX (CO3JIaHME CTPYKTYpBI TaOIuI) [DIEKTpOHHBIN pecypc]. —
Pexxum noctyna: http://www.lessons-tva.info/edu/e-inf2/m2t4_3.html , cBoGoxHBIiA.

e (Cpena TpeXMEpHOTO TBEPAOTEIbHOTO MojeaupoBaHus Kowmmac-3D [DiekTpoHHBIH
pecypc]. — Pexxum poctyma: https://kompas.ru/ , cBoOOIHBII.
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9. MeTonuyeckue YKa3aHus 1Jsl 00y4al0IUXCHA M0 OCBOEHUIO TUCHMILIHHBI

Bce Buabl 3aHATHI 1O JUCHUIUIMHE «ABTOMAaTH3WPOBAHHOE  MPOECKTHPOBAHUE
MPOBOSITCSI B COOTBETCTBUU ¢ TpeboBanusimu cienyrommx CTIT:

CTII CII6I'THU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatwid. Jleknus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mmue TpeOoBaHMs K OPraHU3AIMH U TIPOBEICHHIO;

CTII CII6GI'TH 048-2009. KC YKJIB. Buael y4ueOHbIx 3aHsTHH. CamMOCTOSATEIbHAS
iaHupyemasi pabora ctyaeHToB. O0mmue TpeboBaHUs K OpraHU3alyy U MPOBEACHUIO;

CTO CIIGI'TU(TY) 044-2012 KC YK/IB. Buasl yaeOHbIX 3aHatuil. KypcoBoil mpoekT.
Kypcosast pabora. O6mue TpeGoBaHms.

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4llle
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMaTpUBasi MPU STOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuana.

OCHOBHBIMHU YCIIOBHSIMH TIPABHJILHOW OpPraHW3alliy y9eOHOTo mporiecca JUIsl CTYACHTOB
SABIISETCS:

® MIAHOBOCThH B OPTaHM3AINK YIeOHOUM pabOTHI;

® CCphE3HOE OTHOIICHUE K M3YUCHUIO MaTepraa,

® IOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansTus CTyAEHT NOHKEH MPHUXOAUTH, MMesl Oarak 3HaHUW M BOIPOCOB IO YyXKE
U3YYCHHOMY MaTepuaiy.

10. llepevyeHb MHPOPMANMOHHBIX TEXHOJIOTHA, HCIIOJIb3YeMBbIX NPH OCYIIECTBIEHUH
00pa30BaTeJILHOIO MPoIecca Mo AUCIIUIIHHE

10.1. UndopManuoHHbIe TEXHOJIOTHH

B yue6HOM mporecce MO MAaHHOW JUCHMILIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
MH(OPMALIMOHHBIX TEXHOJIOTHI:

® YTEHUE JIEKIIUH C UCIIOIb30BAaHUEM CIIaiI-ITPE3CHTALINIT;

® B3aUMOJIEHCTBUE C OOYYAIOIIMMUCS IOCPEICTBOM 3JIEKTPOHHON MOYTHI M CHCTEMBI
BHYTpEHHEll nepenucku HHpopmannoHHO-oOpa3zoBaTenbHol cpenpl CIIOITU(TY) na caiire:
https://media.technolog.edu.ru.

10.2. IIporpamMHoe o0ecnieyeHne
[lpu mpoBeneHUU JTaOOPATOPHBIX 3aHATHH HCIOJNB3YETCS CIEAYIOIIEe JIMICH3MOHHOE U
CBOOOIHO pacHpoCTpaHsIeMOe CHCTEMHOE M MTPUKJIIaTHOE TPOrpaMMHOE oOecTiedeHue:
ornepannonHas cucrema Windows 7;
CVYB/]I LibreOffice Base wiu MS Access;
tabmuHbIid iponieccop LibreOffice Calc;
rpaduueckuii penakrop LibreOffice Draw;
TeKcToBbIH mporeccop LibreOffice Writer;
penakrop npe3entanuii LibreOffice Impress;
YHHUBEpCaIbHBIN MaTeMaTHueckuit maketr Mathcad 14;
cpeza TPEXMEPHOTO TBEPAOTEIbHOTO MoaenupoBanus Kommac-3D.

10.3. UndopManiuoHHO-CIIPABOYHBIE CHCTEMbI

1) MexayHapoaHble MYJIbTHIUCIUATUTMHAPHBIE aHAIUTHYECKHE pedepaTHBHBIE O0a3bl
JTAHHBIX Hay4HbIX nyOiuKanuit Web of Science (pexxum JIOCTyTa:
http://apps.webofknowledge.com, cBoOOAHBII ¢ JIFOOOTO 3apETUCTPHUPOBAHHOTO KOMITBIOTEPA
MHCTUTYTa), SCOPUS (pexxuM jgoctymna: http:/www.scopus.com, CBOOOJHBI ¢ JH060r0O
3apEruCTPUPOBAHHOTO KOMIIBIOTEPA HHCTHTYTA).
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2) CunpaBouno-niouckoBasi cuctema «Koncymprantllnroc: Breicmias mikona» (pexum

J0CTyma:
KOMIIBIOTEpA UHCTUTYTA).

11. MaTepuaJbHO-TeXHHYeCKAasI

http://www.consultant.ru/hs,

CBOOOJHBIH €  JIIOOOTO  3aperuCTPUPOBAHHOTO

0asza, HeoOXxoamMasi JIsi  OCYLIECTBJIEHUS

06pa30BaTeJ'[LHOFO npouecca mo TMCUIJINHE

Jlnst mpoBeeHHsI 3aHATUI M0 TUCHMIUIMHE Ha Kadeape CHCTeM aBTOMAaTH3MPOBAHHOTO

MPOEKTUPOBAHUS U YIPaBJICHUS

CIIOI'TU(TY) wumeercs HeoOXoauMas MaTepHaIbHO-

TEXHUYeCKas 0a3a, COOTBETCTBYIOUIAs JEHCTBYIOUIMM CaHUTAPHBIM U IPOTHBOIOKAPHBIM

[MpaBujiaM U HOpMaMm:

HaumenoBanue O6opynoBaHue

KOMIIBIOTEPHOIO KJlacca

Kadeapbl

Knacc  unTerpupoBannbix | 30 mocajoyHbIX MECT.

CUCTeM MpPOEKTUPOBaHMA U | YueOHas MeOenb, MIacCTUKOBAs J0CKa.

yIpaBJiIeHUA xumuko- | [lepconanbuble  koMmbproTepsl (15 mT.):  IBYXbBAAEpHBII
TEXHOJIOTMYECKUMU npoueccop Intel Core 2 Duo (2,33 I'T'm); O3V 4096 M6; HXKM ]
npoLeccaMu 250 I'6; CD/DVD mnpuBog, DVD-RW; Buneokapra NVIDIA

GeForce 8500 GT; 3BykoBast U ceTeBasl KapThl, BCTPOCHHBIE B
MaTepUHCKYIO 1u1aty. [lepcoHanbHble KOMITBIOTEPHI 00bEMHEHBI
B KOPIIOPATUBHYIO BBIYUCIHUTEIBHYIO CETh KadeApbl U HMEIOT
BBIXOJ B ceThb «MIHTEpHET.

3D mpunrep UP 3D Printer Mini (o6iacte MmOCTpOEHHUS —
120x120x120 MM; MaTepHuabl VIS rneyaTru -
aKpHIOOYTaIUCHCTUPO, MOJMIAKTUI; CKOopocTh medatn — 30
cM>/4; TouHOCTB Tewaty — 0,2 MM).

3D ckanep Sense (o6macts ckanupoBanus — oT 200x200x200 mm
10 3000x3000x3000 mMm; mose 3peHus o TOpU30HTaIN — 45°, 1o
BepTuKamm — 57,5°; pazmep ckanupyemoro oobekra — 200-3000
MM; CKOpOCTh ckaHupoBaHusi — 30 KaJapoB/C; TOYHOCTh
ckanupoBanus — 0,9 Mm).

3D-mpunTep u 3D-ckaHep BKIIOYAIOTCS B COCTaB JIA0OPATOPHOTO
KOMIUIeKca Juisi  OOydYeHHs  COBPEMEHHBIM  aNllapaTHBIM
CpeacTBam u TEXHOJIOTUSIM ABTOMATH3UPOBAHHOTO
MTPOCKTHPOBAHMSI CIIOKHBIX TEXHUYCCKUX 0OBEKTOB.

Knacc nHpopmManiMoHHbIX U
MHTEJJIEKTYaJIbHBIX CUCTEM

40 mocagOYHBIX MECT.

YyeOnas MmeOenb, INIaCTUKOBAsT TOCKA.

Ilepconanbuble  KoMIblOTEpHl (20 1IT.): YETBIPEXAAEPHBII
mporeccop Intel Core i7-920 (2666 MI'y), O3V 6 T'6; HXKM/]]
250 I'6; CD/DVD mnpuBon, DVD-RW; Buneokapra NVIDIA
GeForce GT 220 (1024 MO0); 3ByKOBas W cCeTeBasi KapThl,
BCTPOGHHblE B  MarepuHCKyro  miaty. IlepcoHanbHble
KOMITBIOTEPHI 00BEAMHEHBI B KOPIIOPATHBHYIO BBEIYUCIUTEIEHYIO
ceTh Kaeaphl U UIMEIOT BBIXOJ B ceTh «MHTEepHETY.

JlexuroHHas ayAuTOpUs

56 mocagoYHEBIX MECT.

VYuebnas mebenb.

Mynerumeuiinsiii mpoektop NEC NP41. Hoytoyk Asus a6j Ha
6aze mporueccopa Intel Core Duo T2000.

MynbTUMeMiiHasl MHTEpaKTUBHAs gocka ScreenMedia.
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CucteMHOE ¥ TPUKIAIHOE MPOTpaMMHOE OOECIeueHHe, HCIOJIb3yeMOe B YUEOHOM
npoliecce 1o AUCIUIUIMHE, TepedrciieHo B moapasaene Ne 10.2.

12. Oco0eHHOCTH OCBOEHHSI [IUCHUIUIMHBI HMHBAJIWAAMHM M JHIAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMM 310POBbS

JUis MHBAIMAOB W JIMI C OrPAaHMYCHHBIMH BO3MOYKHOCTSIMH Yy4eOHBIE IMpOIEece
OCYILECTBIIsICTCSI B COOTBETCTBMM ¢ [losojkeHneM 00 opraHu3anuu yd4eOHOro Inpouecca ajs
0o0y4YeHHsI MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014 r.
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Ipuio:xkenne Ne 1

K paboueii mporpamme

®DoH/1 OLICHOYHBIX CPEICTB

JUCLHUILINHEI

JJISl MPpOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arTreCTaluu 1Mo JIMCIHUIIJIMHE

«ABTOMaTI/BI/IpOBaHHOQ NMPOCKTUPOBAHUEC

1. Tlepeyenb KOMNETEHIUI ¥ 3TANOB UX (P)OPMHUPOBAHUA

KomMnerenmuu

HNnaexc

DopMyTHPOBKA

Jran
(opmupoBanus

OIIK-2

CHOCOOHOCTh NPOQECCHOHATBHO HCIOJIBb30BaTh COBPEMEHHOE
TEXHOJOTMYECKoe U aHAIIMTHYECKOoe  00OpyJOBaHUE,
CHOCOOHOCTh K HPOBEIEHUI0 HAyYHOI'O HCCIICAOBAaHUS U
aHAJIN3Y NOJYUYEHHBIX IIPU €ro IPOBEACHUH PE3YJIbTaTOB

IIPOMEXKYTOUHBIN

[1K-15

CIIOCOOHOCTh NMPOEKTHUPOBATh TEXHOJIOIMYECKHE MpOIecChl (B
COCTaBe aBTOPCKOIO  KOJUIEKTHBA), B TOM 4YHCIE C
HCIIOJIb30BaHUEM aBTOMATHU3HPOBAHHBIX CHCTEM IOJTOTOBKU
IPOM3BOJICTBA

MIPOMEKYTOUYHBIN

I1K-16

CIIOCOOHOCTH MIpOBOAUTE MATEMATHYCCKOC MOACIUPOBAHUC
OTACIBHBIX CTaAUM M BCETO TEXHOJOTHMYECKOIO mnmpounecca, €
HCIIOJIB30BaHHUECM CTaHAAPTHBIX IMaK€TOB
ABTOMATHU3UPOBAHHOI'O paCuyCTa U MPOCKTUPOBAHUA

MIPOMEKYTOUYHBIN

I1K-17

CIOCOOHOCTh MCIIOJIb30BaTh HMH(OPMAIMOHHBIE TEXHOJIOTHU
pH pa3zpaboTKe IPOEKTOB

IIPOMEXKYTOUHBIN

2. Iloka3aTeiu U KPUTEPHUH OLCHMBAHMA KOMIIETEHIMH Ha Pa3/IMYHbIX dTAanax
uX (popMHUpPOBaAHMS, HIKAJIA OLlEHUBAHUSA

ITokaszaTenu
OLICHKH 5
H Kpurepuit Kowmrre-
pe3yJIbTaToOB [Inanupyemsble pe3yiabTaThl
OLICHUBAaHUA TCHII U
OCBOCHHS
JUCHUITIINHBI
OcBocHue | 3naer:
pazaena - METOJAMKH W QJITOPUTMBI TMPOCKTUPOBAHUS XHUMHUKO-
Ne 1 TEXHOJIOTMYECKUX MPOLIECCOB;
TEPMUHBI,  HUCIOJb3yeMble  TMPU  aABTOMATH3UPOBAHHOM
MIPOEKTUPOBAHUY, )KM3HEHHBIN [TUKI TPOESKTUPOBAHMUS.
IIpaBunbHbIE
. OTBCThI HA
Ymeer:
BOIIPOCHI OIIK-2
- UCIOJIB30BAaTh JIEKTPOHHBIC UCTOUYHUKH WH(OPMAITH, B TOM Ne 1-13
yncie NHTepHeT-pecypchl U 3JE€KTPOHHBIN YNTATbHBIN 3al. K 3aueTy
Baapeer:
- HaBbIKaMH paboThI ¢ nepcoHanbHON DBM u nepudepuitnpim
000py/nOBaHUEM KaK CPEICTBOM YIIpaBICHUS UH(DOpMALIHEH.
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ITokazaTenn
OLICHKU

PE3YJIbTAaTOB HnaHpreMHe PE3YJIbTAThI KpHTepHH Koune-
OCBOCHHS OLCHHUBAHUA TCHIINU
MUCHUIIINHEI
OcBocHHE 3Haer:
pasnmena - apXUTEKTYpy, XapaKTepUCTUKH U  (DYHKIIMOHAIbHBIC
Ne 2 ocobennoctu CAIIP.
Ywmeer: [paBuibHBIC
- HWCIIOJIb30BaTh YHHBEPCAJIbHBIE MOJCIHUPYIONIUE IMAKEThl W | OTBETHI HA
CHUCTEMBI ABTOMATU3MPOBAHHOTO CUHTE3a W BU3yaJU3al(My |  BOMPOCHI I1K-17
TEOMETPUUYECKUX MOJICIICH 000pyI0BaHHMS. Ne 14-19
K 3a4eTy
Baaneer:
- TEeXHHWYECKUMH CPEACTBaMHU sl pa3paboOTKH TEeOMETPHUIECKHUX
MOILCHeﬁ XUMHUKO-TCXHOJIOTHUYCCKUX 06’LCKTOB JJIA pCHICHI/IH 3aga4
ABTOMATHU3HUPOBAHHOT'O ITPOCKTUPOBAHNA.
OcBoeHHE 3Haer:
pasnena -  METOJMKM U  alNrOpPUTMbl  BH3yalH3allUd  XUMHUKO-
Ne 3 TEXHOJIOTHYECKUX MPOIECCOB;
Ymeer:
- HCIIONb30BaTh yHUBEPCAIbHBIE MOJCIUPYIOIIME HAaKEeThl U IlpaBuibHble
CHCTEMbl ABTOMATH3MPOBAHHOTO CHHTE3a H  BU3yalu3allin 0}:)3;210:? [K-17
TeOMETPUUYECKUX MoJiesielt 000pyI0BaHus. Ne 20-34
K 3a4eTy
Baageer:
- IPOTPaMMHBIMH CpeICcCTBaMU TS pa3paboTku
Te€OMETPUUYECKUX Mozenei XUMHMKO-TEXHOJIOTHYECKUX
O0OBEKTOB  JJII  pElIeHWs 3aJad  aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHMSI.
OcBoeHne 3HaTh:
pasnena - METOJIUKH U aJTOPUTMBI IPOSKTUPOBAHUS XUMHUKO-
No 4 TEXHOJIOTMYECKHUX MPOLECCOB.
YMerh:
- ucrnonb3oBath coBpeMeHHbie CAIIP u undopmanonnsie [TpaBuiIbHBIE
TEXHOJIOTUH MPHU CTPYKTYPHOM U TTapaMETPHUECKOM CHHTE3€ OTBETHI HA
o6bekToB XTI, B TOM yucie pensiimOHHbIE CUCTEMBI BOTIPOCHI I1K-15
yrpaBieHus 0a3aMu JaHHBIX. Ne 35-46
K 3a‘-IeTy

Baaners:

- IPOrpaMMHBIMH CPEJICTBAMU JJIsl pa3pabOTKH
MH(OPMALIMOHHOTO MTPOOIEMHO-OPUEHTUPOBAHHOTO
obecnieuenus CAIIP.
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[Tokazatenu
OIIEHKH o
Kputepuit Kowmre-
pe3yJbTaTOB [Inanupyemsble pe3yapTaThl
OCBOCHIS OLICHHUBaHUs TCHIUU
JUCIUIIIMHBI
OcBoeHue 3HaTh:
pasznena - METO/Ibl MATEMATUYECKOTO aHanu3a u moaenuposanus XTII.
Ne 5
Ymers:
- ucnojib3oBaTh coBpemeHHbie CAIIP u nadopmanmonusie TIpaBHIbHbIE
TCXHOJIOTUHU IIPU CTPYKTYPHOM U IaAPaAMECTPUUICCKOM CHUHTE3C OTBETHI HA
o0bekToB XTII, B TOM ynciie yHuBepcaabHbIE MOJICITHPYIOIINE BOIPOCHI I1K-16
IMaKEThI Ne 47-53
K 3a4eTy
Baaners:
- MIPOrpaMMHBIMU cpelcTBaMu JUTSt pa3paboTku
matemaruueckoro ooOecneuenuss CAIIP, B ToMm 4ucie
MaKeTaMy NPUKIaJHbIX nporpaMm st MmoaenupoBanus XTIL.

[Ikana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):

MIPOMEKYTOUHAs aTTECTAIUs MPOBOAUTCS B (hopMe 3adeTa M 3allUThl KypCOBOW paboTHI,
pe3yJIbTaT OLEHUBAHUSA 3a4€Ta — «3aUTEHO», «HE 3aUTEHO», PE3yJbTaT OLEHUBAHUS KypCOBOU
PpabOThl — «OTJIIMYHOY, «XOPOILOY, «yI0BIETBOPUTEILHON.

3. Tunossie KOHTPOJIBHBIC BOIIPOCHI
arrecraunmun

MJIdA  ITPOBECACHUA HpOMe)l(yTO‘lHOﬁ

Bonpocs! 1J1s1 oleHKH ¢(h)OPMHPOBAHHOCTH 3j1eMeHTOB KomneTeHuuu OIIK-2:

1 Drtanbl NpPOEKTHPOBAHUS XUMHYECKOIO MPEANPUATUS M BUABl MPOEKTHOU
nokyMmeHTauuu. OcHoBHbIE TpUHIMIBI co3nanus CAIIP.

2 OcHoBHble puHIUnb! coznanus CAIIP.

3 Kommuieke cpeacTB aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHMS.

4 Apxwutektypa u kinaccupuxanus CAIIP.

5 PasnoBuaHoctu coBpemenHbix CAIIP.

6 CAD cucremsl, ux GyHKINHN, XapaKTEPUCTHKH U TIPUMEPHI.

7 CAM cucremsl, X QYHKIUHU, XapaKTEPUCTUKH U TIPUMEPHI.

8 CAE cucremsl, ux QYHKIIUH, XapaKTEPUCTHKH U TIPUMEPHI.

9 CAPP cuctemsl, ux (yHKIIMH, XapaKTEPUCTUKU U TPUMEPBHI.

10 CrannmapThl aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHHUSL.

11 Xapaxrepuctuka ctaauii u 3tanoB npoekrupoanust CAIIP.

12 Copmepxkanne  TEXHHYECKOTO 3aJlaHUsl Ha  TIPOCKTHPOBAHWE  TPOOIEMHO-

opuentupoBanHoil CAIIP.
13 Knaccugukaius u XxapaKTepUCTHKA 0OBEKTOB IMMPOSKTUPOBAHHUS.

Bonpocsl 1151 onieHKkH ¢hopMHUPOBAHHOCTH 3j1eMeHTOB Kommnerenuuu [MK-17:

14 CocraB coBpeMeHHOr0o APM npoekTHpOoBIIHKA.
15 Cranku c UITY.
16 Cospemennsie 3D ckaHepsl.
17 CoBpemennslie rpadOnOCTPOUTENH.
18 Corpemennsie 3D nmpuHTEpHI.
19 CoBpemennble rpaduiyecKue IIAHIIETHI (IUTUTANR3EephI).
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20 UML-guarpaMMbl ~ BapMaHTOB  HCIIOJIB30BAaHUS  JJIsI  MPOSKTHPOBIIMKA U
aJIMHHHCTPATOpA.

21 IIporpammuoe obecneuenue CAIIP.

22 XapaKTepuCTHKAa CUCTEMHOTO IMPOrPaMMHOT0 0OecIieueHusl.

23 Tlpuniunsl pa3paboTKu HHTEPPEIHCOB MPOCKTUPOBIIMKA U aIMUHICTPATOPA.

24 XapakTepHuCcTUKa MPUKIIAIHOTO TPOTPAMMHOTO 00eCTIeUeHHS.

25 Hcnonp30BaHUE YHUBEPCAIBHBIX MOJCIUPYIOMIUX TAKETOB Il MPOSKTHPOBAHMUS
XUMHKO-TEXHOJIOTHYECKHX TPOLIECCOB.

26 CucremMbl aBTOMAaTU3WPOBAHHOTO CHHTE3a T'€OMETPHUYECKHX MOJENeH OOBEKTOB
IPOCKTHUPOBAHUS.

27 3D-moneny XuMHAYECKUX OOBEKTOB.

28 ANropuT™M mapaMeTpH3allMd U BHU3YaJIM3alMM T€OMETPHUYECKUX  MOJENen
00opyToBaHuUs.

29 IIporpammel, ucnoab3yemsble i pemenus 3agad CAM.

30 IIporpamwmsbl, ucoiab3dyembie s pemeHus 3agad CAPP.

31 IIporpammel, ucnoab3dyemble s pemenus 3agad CAD.

32 Tlporpammsl, ucroib3dyemble s pemeHus 3agau CAE.

33 CpaBHHUTENbHBIE XapaKTEPUCTUKH YHUBEPCATBHBIX MOJCIHPYIOUIMX MaKETOB
(UniSim, ChemCad, Hysys, Aspen Plus).

34 Tlpumepsl 3ama4  aBTOMATH3UPOBAHHOTO  MPOCKTHPOBAHUA JJsI  OOBEKTOB
TEXHOJIOTUM  COBPEMEHHBIX KOHCTPYKIIMOHHBIX Y  (YHKIMOHAJIBHBIX MaTepuayioB (B
COOTBETCTBUH C HAIIPABJICHHOCTHIO MOJTOTOBKH).

Bonpocsl 1151 oneHku ¢opMHPOBAHHOCTH 3j1eMeHTOB Kommnerenuuu [MK-15:

35 Hudopmarmonnoe odecrieueane CAIIP.

36 Mognenu onrcaHus JaHHBIX.

37 Wudonormueckas MOAETs 00bEKTa IPOSKTHPOBAHUSI.

38 Tuns! nadopmarum, Bkioyaemsle B Tabmuy CYB/I.

39 Css3u mexay Tabmuamu B CYB/I.

40 TloctpouTtens 3kpanHbIX Gpopm B CYB/I.

41 Tlocrpoutens otueroB B CYB/I.

42 ]laramoruyeckas MOACHIb.

43 Bunsr 3anpocoB B CYB/I.

44 Knaccudukanus 1 XxapaKTepUCTHKa CUCTEM YIpaBlIeHUs 0a3aMM JaHHBIX.

45 AnroputM  aBTOMAaTHU3MPOBAHHOTO  BbIOOpa  OOOpYyNOBaHUS MO  TEXHUKO-
HSKOHOMHMUYECKUM  TIOKa3zaTensiM  (IIPOM3BOAUTENIBHOCTh, 3HEPronoTrpedieHne, CTOMMOCTb,
rabapuTHBIE pa3Mepbl, Macca) IS 3a/IaHHBIX TUTIOB CHIPhS M IPOIYKTA.

46 Dtambl pemieHus 3a7aud  pa3MelIeHHsT M KOMIIOHOBKM OO0OpYHOBaHHS Ul
MOJYYCHUsT TENIEBBIX TPOAYKTOB B II€X€ C 3aJaHHBIMH Ta0apUTHBIMH pa3MepaMud |
POM3BOIUTENHFHOCTHIO MpOoLEcca.

BonpocsI 1151 oieHKH ¢(popMUPOBAHHOCTH 3j1eMeHTOB kKommneTeHun IK-16:

47 Knaccuduxanus maremarnyeckux mozaeneit B CAIIP.

48 TpeOoBaHusl, MPEIbABISIEMbIE K MATEMAaTHYECKUM MOJIEIISIM.

49 CrpykTypa MaTeMaTHYECKOW MOJENH Ui OLIEHKHM KPHUTEPHUATbHBIX TOKa3aTenen
00BeKTa MPOSKTUPOBAHHUS IIPU €0 MOBEPOYHOM pacyeTe.

50 AnropuTM MOBEPOYHOTO pacuera C HCIOJB30BaHHEM MAaTeMaTHYECKOW MOJIENn
nporecca.

51 AnropuT™M CTPYKTYpHOTO M MapaMeTpUYEeCKOro CHHTE3a TEXHOJOTHYECKOrO
npouecca (B COOTBETCTBUU C HAIPABIEHHOCTHIO OJATOTOBKH).

52 Kputepuu aJiekBaTHOCTH MaTEMaTHIECKON MOJICIH.
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53 Anroput™m ompeneneHuss pabodero o0bemMa ammapara ¢ HCIOJb30BAHHEM
MaTeMaTH4YeCKOU MOZACIIN KUHCTUKU XUMUKO-TCXHOJIOTMYCCKOTO ITponecca.

K 3adery nomyckaroTcsi CTYACHTBI, BBIIOJIHUBIINE BCe POPMBI TEKyLIero KoHTpois. [Ipu
cIade 3a4era CTYACHT IOIy4aeT ABa BOIIPOCA U3 IIEPEUHs, IPUBEAECHHOIO BBIIIIE
Bpems noaroToBKu CTyJ€HTa K YCTHOMY OTBETY Ha BOIPOCHI — 10 30 MUH.

IIpumepHBbIe TEMBI KypCcOBBIX padoT:

1. PazpabGorka WH(POPMAIIMOHHO-TIOUCKOBON CHUCTEMBI BBIOOpA TEXHOJIOTHYECKOTO
000pyI0BaHUs MPU NPOEKTUPOBAHUH ITpOLECcCa OIYUEHUs TPUHUTPOPE3OPIIMHATA CBUHIIA.

2. Pazpaborka WHGPOPMALMOHHO-TIONCKOBOM CHCTEMBI JUIsI ABTOMAaTH3UPOBAHHOTO
IPOEKTHPOBAHUS IPOLIECCca M0JIy4eHHs] TMKPUHOBOW KUCIIOTHI.

3. Pazpaborka uWH(GOPMALMOHHO-TIONCKOBOM CHUCTEMBI BBIOOpA TEXHOJIIOTHYECKOTO
000pyI0BaHUs MPU MPOEKTUPOBAHUH ITPOLECCA OTYUEHUS TPOTHIIA.

4. Pa3zpaboTka HHDOPMAIMOHHO-TIONCKOBOW CHCTEMBI BBIOOpAa TEXHOJIOTHMYECKOTO
0o0OpyOBaHUS TPU MNPOEKTHPOBAHMU IIpollecca IOJYYEHUs MaTepuajsoB Ha OCHOBE
komnoneHnToB ZrO, — ZrN - AIN.

5. Pazpaborka WHPOPMALMOHHO-TIOMCKOBOM CHCTEMBl JUIsI aBTOMAaTH3UPOBAHHOTO
IPOCKTHPOBAHUS MPOLIECCa MOTyYSHHS TETPHUIIA.

6. PaspaGorka mporpamMMmHOro oOecrnedeHus A aBTOMATH3alMM IPOEKTHPOBAHUS
npoIecca CHHTE3a OKCHHUTPHU/IA ATFOMUHHUSL.

7. Pa3zpaboTka WH(POPMALMOHHO-TIOMCKOBOM CHCTEMBl JUIsI aBTOMAaTH3UPOBAHHOTO
POCKTHUPOBAHUS MPOIIECCa MOTyYSHHSI CEPHOKUCIOTHON CMECH.

8. Pazpaborka WHPOPMALMOHHO-TIOMCKOBOM CHCTEMBI JUIsI ABTOMAaTHU3UPOBAHHOI'O
POSKTHPOBAHMUS IPOIIECCa MOTyUEHHs TeKCOTeHa.

9. Pazpaborka WHPOPMALMOHHO-TIOMCKOBOM CHCTEMBl JUIsI aBTOMAaTH3UPOBAHHOTO
MIPOEKTHPOBAHUS TPOIIECCa MOTyYSHHs alleTOHA

10. Pa3paboTka HMH(POPMALMOHHO-TIOMCKOBOM CHCTEMBI Ui aBTOMAaTH3HMPOBAHHOTO
MIPOEKTHPOBAHUS TIPOIIECCa CHHTE3a aKPOJICHHA.

TunoBasi CTPYKTypa MOSICHUTEIBbHOM 3aIMCKU K KyPCOBOii padote:
BBEJIEHUE.
1 AHAJIUTUYECKHUN OB30P.

1.1 HW3ydyeHue XUMHKO-TEXHOJOTHUECKOTO IMpolecca, CTaAUM CHUHTE3a, THUIIOBbIE
NPOIECChl,  XApaKTEPUCTHKH, PpPEKHUMHBIE  TEpPEeMEHHbIE, BHYTPEHHHE  IIEPEMEHHEIE,
TEXHOJIOTUYECKHE PpErjaMeHThl, OMUCAHHWE KOJMUYECTBEHHBIX M KadeCTBEHHBIX IOKa3aTesei,
UCTIONIb3yeMoe 000pyIOBaHNE C OMMCAHUEM T'€OMETPHUECKUX, TEXHUIECKUX M SKOHOMUYECKHUX
XapaKTEPUCTHK, ChIPhE C OMHCAHUEM (PU3MUECKUX U XUMUYECKUX CBOMCTB, IeJIeBbIe IPOAYKTHI C
onucaHreM (QU3NIECKUX U XUMAYECKUX CBONCTB, IPUMEHECHHSI.

1.2 TlocraHoBKa 3aJa4dl NPOEKTHPOBAHUS, OOBEKT U CYOBEKT NPOEKTHPOBAHUS,
dbopmanu30BaHHOE OMHCAaHNE 00BEKTA MPOSKTUPOBAHMS.

1.3 XapakrepucTtrka (pyHKIHOHATBHON apXUTEKTYPbl 00bEKTa MPOEKTUPOBAHUSI.

1.4 OOcnenoBanue pbIHKAa COBPEMEHHBIX PEISILMOHHBIX CUCTEM YIpaBiIeHHs 0azaMu
nanHbix (PCYB]]), cpaBuuTenbHas xapakrepuctuka PCYB/l, o6ocnoBanue Boibopa PCYB/ anst
¢dopmupoBaHus 6a3bl JaHHBIX TEXHOJIOTHYECKOTO 00OPYIOBaHUS, ChIPbS, LIEJIEBbIX MPOAYKTOB U
TEXHOJIOTUYECKUX PETIIAMEHTOB.

1.5 Pa3HOBUIHOCTH M XapaKTEPUCTUKU CpeJl aBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHN,
000CHOBaHME BHIOOpa Cpeibl aBTOMATH3MPOBAHHOTO INPOCKTUPOBaHUS sl mocTpoenus 3-D
MO/JIENIN TEXHOJIOTMYECKOT0 000PYI0BaHUS.

1.6 BeIBOABI 110 aHAIUTHYECKOMY 0030pYy.

2 IIEJIb 1 BATAYU PABOTBI.
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3 OCHOBHAA YACTD. TEXHOJIOI'MA PA3PABOTKH
ABTOMATH3MPOBAHHON (MHO®OPMAITMOHHO-TIOUCKOBOM) CUCTEMBI JIJIA
BBIBPAHHOI'O OBBEKTA.

3.1 Mogenu mnpencTaBleHUs JaHHBIX: KOHLENTyalbHas, HH(MOIOTHYECKas,
Jlatajgoruyeckast.

3.2 [IpakTuyeckas pa3paboTka 6a3bl JaHHBIX IPOMBIIIICHHOTO 000PYAOBaHUs, CHIPBS,
TEXHOJIOTUYECKUX PETIAMEHTOB, LI€JIEBBIX TPOAYKTOB.

3.3 ®opmupoBanue 3D-mMoenu TEXHOIOTUYECKOTO0 000PYI0BaHHMS.

3.4 TectupoBaHHe aBTOMATU3UPOBAHHOW MH(OPMAIIMOHHO-TIOUCKOBOW CHUCTEMBI ISt
BBIOPAHHOTO XMMUKO-TEXHOJIOIHYECKOIO OOBEKTA.

4 BbIBO/JIbI I1O PABOTE.

CIINCOK HCIIOJIbB3OBAHHBIX NCTOYHHUKOB.

4. MeTtoanuyecKue MaTepUAaJIbl JJIs1 ONpeieIeHUsl MPpoueayp OleHUBAHUs 3HAHUIA,
yMeHHMi, HaBBIKOB H (MJIH) ONbITA JAeATEJbHOCTH, XaPAKTEPU3YIOWIUX 3Talbl
(¢hopMupoBaHus KOMIIeTeHIIHA

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TPOBOJAMUTCS B COOTBETCTBUH C
tpeboBanusimu CTII:

CTO CIIGI'TU(TY) 044-2012 KC YK/B. Buasr yuebnsix 3ansatuii. KypcoBoil mpoexT.
Kypcosas pabora. O6mue TpedoBanws;

CTO CIIoI' TU(TVY) 016-2015 KC YKB. Ilopsaok opranu3aiuy U MpOBEISHUS 3a4ETOB
¥ 9K3aMCHOB.
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Ipuio:xkenune Ne 2
K paboueii mporpamme
JMCIUITITHHBI

Muno6pHayku Poccun
(benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHUE
BBICILIET0 00pa30BaHuUs

«Cankr-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJOTUYECKUH HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

3AJAHUE HA KYPCOBYIO PABOTY

CrenuanbHOCTh 18.05.01 «Xwumuueckass TEXHOJIOTHS SHEPTOHACHIIICHHBIX
MaTEepUajIOB U U3JICTHI»
Kpamudukarms Crneuunanuct
DakynpTeT NubopManinoHHBIX TEXHOJIOTUH U yIpaBICHUS
Kadenpa CucreM aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHMS U YIIPABICHUS
Yueonaa oucyunnuna ABTOMaTH3UPOBAHHOE MPOECKTUPOBAHUE
Kypc 4 ['pynma 530
Crynent NBanoB NBan NBanoBHY
Tema «Pa3paboTka MHDOPMAITOHHO-TIONCKOBOM CHCTEMBI BBIOOPA TEXHOJIOTUYECKOTO

00OpyIOBaHUSI TPU MPOSKTUPOBAHMU TIpOIIeCcca MOJYYCHHS CTHPOJA JIETUIPUPOBAHHEM
STHIIOEH30I1a

Hcxoonvie dannvie k pabome (UcmoyHuKu)

1. JleGeneB, H.H. XuMus u T€XHOJOTHsI OCHOBHOTO OPTaHUYECKOTO U HEPTEXUMHUYECKOTO
cuHTe3a: YUeOHUK JJisl By30B. — 4-¢ u3l., nepepad. u mpomn. — M.: Xumus, 1988. — 592 c.

2. Kysun, A.B. ba3bl nannbix: yue6. nocooue/ A.B. Ky3un, C.B. JleBonucosa. — 5-¢ u3z.,
ucrnapsi. — M.: Akanemus, 2012. — 320 c.

3. Hopenkos, U. II. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOEKTUPOBaHUsA: Y4el. mocodue s
By30B / U. I1. HopenkoB — M.: U3n-80 MI'TY um. H. O. baymana, 2006. — 448c.

4. Tanun H.b. TpexmepHoe npoextupoBanue B KOMITIAC-3D / H.b. I'anun. — M.: JIMK
ITpecc, 2012. — 784 c.

5. YucrakoBa T.b. OcnoBbl moctpoeHuss CAIIP 00beKTOB XMMHUYECKOH TEXHOJIOTHH :
VYueonoe nocodue / T.b. Unuctakosa, B.B. Coraukos. — JI.: JITU um. Jleacoseta, 1990. —
79 c.

6. YucraxkoBa T.b. HHdopmannonHoe obecrieyeHne NpU NPOSKTUPOBAHUH XHMHUKO-
TEXHOJIOTUYECKUX cucteM : Meromuueckue ykazanus / T.b. Yuctsakosa, O.I". Boiikosa,
I".B. Ky3nenoga. — CII6.: CIIGI' TU(TY), 2002. — 40 c.

7. CTO CIIOI'TU (TY) 044 — 2012. Bunsr yuebnbix 3anstuii. Kypcooit mpoekt. Kypcopas
paborta. O6mue tpeboBanus. — Been. 2012-06-01. — CII6. Tunorpadust uznaTenbcTBa
CII6I'TU(TY), 2012. —45 c.

Ilepeuens 6onpocos, noonexcawjux paspabomke
1.AHanuTHYeckuil 0030p 3aa4 aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHUS

XUMHKO-TCXHOJOTMYCCKOI'0 Imponecca.

2.AHanu3 XMMHUYECKOT0 Ipoliecca MOIyYeHus CTUPOJIa JETHAPUPOBAaHUEM
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ATHIIOEH301a.

3. Llens u 3a1aun KypcoBOil pabOTHI.

4. Pazpabotka uapororuaeckoi moenu 6a3bl nanubix (B/1).

5. Be16op nporpaMMHOro HHCTPYMEHTAPUS AJIs1 BBIMOJIHEHHSI TIOCTABJICHHBIX 3a/1a4.
6. Onucanne CYB/I.

7.Co3nanue garanorundeckor moaenu b/I.

8. [Touck nadopmanuu B HTEpHETE.

9. ®opmuposanue 3D-Moenu TEXHOIOTHUECKOTO 000PYI0BAHUS.

10. Coznanme B/I.

10a. 3anonHenue Tadnui 60a3bl TaHHBIX.

106. Co3ganme 3ampocoB, HEOOXOAMMBIX JJIi aBTOMATH3MUPOBAHHOTO BBIOOpA
TEXHOJIOTHYECKOr0 000py10BaHUS.

10B. Coznanue Gopm a7 peJakTUpOBaHUs TaOJIUI] U BBIBOJA PE3yJIbTaTa.

10r. Co3znanue ot4era /i BEIBOJIAa PE3yIbTATOB 3alpoca Ha MeYaTh.

11. TectupoBanue 6a3pl JaHHBIX.

12. AHanu3 pe3ynbTaToB TECTUPOBAHUS.

13. BeiBoJ1bI 110 KypcOBOM padoTe.

14. Cnucok UCIOJIb30BaHHBIX UCTOYHHUKOB.

Ilepeuens epagpuueckoco mamepuana.

1. TexHoymoruueckas cxema rnpoiecca nojJy4eHus CTUpOIIa JeruAPUPOBAHUEM

ATHIIOEH3011a.

2. Uadonoruveckas moaenb b/I.

3. Kommm »5KkpaHOB TJaBHBIX CTpPaHUI[ CaANTOB, WCIOJB30BAHHBIX JUIsI BBIOOpaA
o0opynoBanus (pe3yiabTaThl MOMCKa HHGOpMALUU A1 HHHOPMAIIMOHHO-TTOUCKOBOM CHCTEMBI).

4. latanoruyeckas mojaeinb b/1.

5. TectoBble nmpumepsl paboTsl B/1.

6. Oramel popmupoBanus 3D-Mo1eHM TEXHOIOTUIECKOTO 000PYA0OBAHHUS.

Tpebosanus k annapamuomy u nPOPaAMMHOMY 0DecnedeHur:

AmnmapatHoe obOecrnieduenue: IlepcoHanbHbIi  KOMIbIOTEp (HOYTOyK) Ha  0ase
mukponporeccopa Intel Pentium.

[Tporpammuoe obecneyenne: OC WIindows, TeKCTOBBIM MpoIeccop, PesSIHOHHAS
CVYB], CAIIP Kommnac-3D.

JlaTa BeImauy 3adaHuUs 15.09.2016

Cpok npeAcTaBiIeHUs! MPOEKTA K 3aIUTE: 21.12.2016
3aBenyromuii kaheapoit T.b. Yncrakosa
JlexTop, CT. IpHOL. H.B. Pomanos
PykoBonurens,
CT. IPEMNO/I. A.B. Kosnos

3ajaHue NPUHSIT
K BBIIIOJTHEHHUIO .. BanoB
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