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

Jlannas ydeOHas AMCHUIUIMHA MpPECIeqyeT Lelb MOJYYeHUS CTYyACHTaMH 0a30BbIX
3HAaHUM 10 MeToJaM M TEXHOJOIMAM aBTOMAaTH3UPOBAHHOIO IPOEKTUPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX  TPOLECCOB, HW3YyUYEHHE OCHOBHBIX BHJOB  OOECIIEYCHUS  CUCTEM
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS (uH(opMaoHHOTO, MaTeMaTHYEeCKOro,
JIMHTBUCTUYECKOT0, MPOrPAMMHOI0) U IOJyYEHUE MPAKTUUECKHUX HABBIKOB I10 MCIOJIb30BAaHUIO
U pazpaboTke NPOOIEMHO-OPUEHTUPOBAHHBIX KOMIUIEKCOB CpEACTB aBTOMATHU3MPOBAHHOI'O
NPOCKTHUPOBAHUS IS 33IaHHON TIPEAMETHON 00IacTH.

B pesynprare ocBoeHus 00pa3oBaTeNbHOM NporpaMmblOakaaBpuara 0OydaroLuiics

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

Koowi
CoMne- Pe3ynbpratel ocBOCHUS OOHV [lepeueHs TIaHUPYEMBIX PE3YIBTATOB O0YUECHUS
(codepoicanue KomnemeHyuil) 10 JUCHIUTUTHHE
meHyuu
OIIK-1 | cnocOOHOCTBIO HCIIOJB30BATh | 3HATK:
MaTeMaTH4YeCcKHe, TEPMUHBI, UCIIOJIb3YEMBIE MPU
€CTECTBEHHOHAYYHbIE U | aBTOMaTU3UPOBAHHOM MPOECKTUPOBAHUH,
WH)XEHEPHbIE  3HAHUSA  JUJIS | )KU3HEHHBIN LIUKJ IPOEKTUPOBAHHUS. - CUCTEMY
perieHus 3aJa4 CBOEH | CTaHJIAPTOB MPOEKTUPOBAHUS U TPEOOBAHUS K
npodeCcCuOHAITBHON 0(OPMIICHUIO POEKTHO-KOHCTPYKTOPCKOI
JIeITCILHOCTHU JIOKYMEHTAIUH.
YMeTh:
- UCTOJIB30BaTh 3JIEKTPOHHBIE UCTOYHUKHU
uHpopmanuu, B ToM unciie UuTepHeT-pecypcsl 1
AJIEKTPOHHBINA YATAJIBHBIN 3aJ1.
Baagern:
- HaBbIKaMu paboTHI ¢ nepcoHaabHO OBM n
nepudepuitHpIM 000pYAOBaHUEM KaK CPEACTBOM
yhpaBieHUs: HHPOpMaIuei.
OIIK-3 | cnocoOHOCTBIO UCITONB30BATh 3HaTh:
METObI MATEMATUYSCKOTO - METOJIBI MaTEMaTUUECKOr0 aHaIN3a U
MOJEIIMPOBAHUS OTAEIBHBIX MozaenupoBanus XTII.
CTaauM 1 BCETO
TEXHOJIOTHYECKOT0 MPoIecca, K | YMeTh:
IIPOBEACHUIO TEOPETUICCKOTO - UCIIOJIb30BaTb COBPEMCHHBIC CAIIP u
aHaIu3a U SKCIIEPUMEHTANbHOM | HHPOPMAIMOHHBIE TEXHOJIOTUH NIPH CTPYKTYPHOM
NPOBEPKE aIE€KBATHOCTH U apameTpuueckoM cuHte3e o0rekToB XTI, B
MOJIeNH TOM YHCJI€ YHUBEPCAIbHbIE MOJAEIHPYIOLINE
MaKeThI
Baanern:
- IPOTPAMMHBIMU CPEACTBAMH sl pa3paboTKu
Marematudeckoro ooecrieuenust CAIIP, B Tom
YHUCJIe TaKeTaMU MPUKIIATHBIX TPOTpamMM JJIst
MozesnpoBanus XTII.
K-21 CIIOCOOHOCTBIO MCIIOJIB30BaTh 3HaTh:




Koow

I Pe3ynbTaTel ocBOEHUS OOHV [lepeueHb TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHUS
(cooepoicanue KomnemeHyuii) 10 TUCLUIUINHE

meHyuu
CpelCcTBa AaBTOMATU3aLUU [IPU | - METOJAUKYU U AJITOPUTMbI BU3yallU3allui U
MOJArOTOBKE MPOECKTHOM MIPOEKTUPOBAHUSA XUMHUKO-TEXHOJIOTUYECKUX
JOKYMEHTAlUU IIPOLIECCOB;

- ApXUTEKTYPY, XapaKTCPUCTUKU U
¢dbyakunoHansHbie ocooeHHocTr CAIIP.

Ymers:

- ucnosib3oBath coBpeMeHnHble CAIIP u
WH(OPMAIMOHHBIEC TEXHOJIOTUHU TIPU CTPYKTYPHOM
U mapameTpuueckoM cuHTte3e o0bekToB XTI, B
TOM YHCJIC PEJISIIMOHHBIC CUCTEMBI YITPaBJICHUS
0a3aMu TaHHBIX

- HCIIOJIb30BaTh YHUBEPCATbHBIC MOJCIUPYIOIINE
MaKeThl U CUCTEMbI aBTOMAaTH3UPOBAHHOTO CUHTE3a
U BU3YaJIU3allMi T€OMETPUYECKUX MOJIeei
000pyI0BaHUA.

Baaners:

- MPOTPAMMHBIMU CPEACTBAMH IS pa3paObOTKH
HH(pOPMAITMOHHOTO TTPOOIEMHO-
opueHtupoBanHoro obecneuenusi CAIIP;

- TEXHUYECKUMHU U TPOTPaMMHBIMU CPECTBAMU
JUTS pa3pabOTKU TEOMETPHUECKUX MOJISIICH
XUMHKO-TEXHOJOTHUYECKUX OOBEKTOB JIJISl PEIICHHUS
3aJ1a4 aBTOMATH3UPOBAHHOTO TIPOCKTUPOBAHUSI.

2. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JlucuumuinHa MpUHAMISKUT K JUCHMIUIMHAM 0a3oBoi yacTu Onoka 1 «/lucuuruimHel
(Moynin)» 00pa3oBaTeNbHOM MporpaMmsbl (MHAEKC quctuuinabl — b1.6.16), npenomaercst B 7-m
cemecTtpe 4-To Kypca.

B MerommueckoMm IaHe IUCHMIUIMHA OIHMPAETCS HAa OJEMEHTHI KOMIIETEHITHH,
chopMHUpOBaHHbIE IPU M3yYeHUU auciumuiuH «MHpopmaruka», «Matematukay, «HxeHepHas
rpadukay, «O0mas 1 Heoprauuueckas Xumus», «O011as XxuMudeckas TexHoJorus», «lIpomeccs
U armnaparbl XUMUYECKOH TEXHOJIOTUN».

[lonyyenHble B mporecce W3y4YeHHs IWCHUIUIMHBI 3HAHWS, YMEHUS ¥ HaBBIKH
HE00XO0IMMBI IPU MOATOTOBKE BBITYCKHOM KBaJIM(UKATMOHHON paOOTHI.




3. O0LeM AUCHHUILIMHEI

Bun yaeOHO# paboThI

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas ¢popma

o0ydeHus

O01mast Tpy10eMKOCTb N CIUIIINHbI 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 paObOTHI -

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 IMCOMIVINHLI U BUABI 3aHATHNA
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1. | OcHOBHBIE ONpenieneHus U MOHATHS 2 - - 4 OIIK-1
ABTOMATU3UPOBAHHOTO MPOSKTHPOBAHUS
2. | Texanueckoe obecrieuerne CATIP 2 - 4 4 | MK-21
3. | JIuHrBucTHyeckoe M nmporpaMMHoe obecrieueHue | 2 - - 4 | TIK-21
CAITIP
4. | Undopmarmonnoe obecnieuenne CAIIP 4 - 12 12 | [IK-21
5. | Maremaruueckoe obecrnieueHue CAIIP. 8 - 20 22 | OIIK-3
ANTOPUTMBI W TPUMEPHl  pEIIeHUs 3a1ad
ABTOMATU3UPOBAHHOTO TPOCKTHPOBAHUS  JIJIs
00BEKTOB TEXHOJIOTHH
TE€XHOJOTUMIHEPTOHACHIIIICHHBIXMATEPUAIOB U
U3JEIN.




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 MOJAXOJ K IPOEKTHUPOBAHWIO, IPUHIIMIIBI -npe-
co3nanus CAIIP. Apxutektypa u knaccudukauus CAIIP. PasnoBugHocTn 3¢HTa-
copemennsix  CAIIP: CAD/CAM/CAE-cuctembl, uXx  (QyHKIIWH, s
XapaKTEPUCTUKU U NTPUMEPBI. BUbl TPOEKTHOM JOKYMEHTALMH, CTAHJAPTOB
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHMUS. [TocranoBka 3a1a4n
aBTOMAaTU3MPOBAHHOTO IpoekTupoBaHus. Buasl obecneyenuit CAIIP.
TexHnueckoe 3agaHNe Ha MPOEKTHUPOBAHUE IMPOOIEMHO-OPHUEHTHUPOBAHHON
CAIIP. Xapakrtepuctuka craguii u drtanoB mnpoektupoBanus CAIIP.
JKu3HEeHHBI UK MpOoeKTUpoBaHua. KoHIenuus, cTpaTeruss U TEXHOJIOTUU
CALS B xumMHueckoil IpOMBIIIJIEHHOCTH.

2. |Texumueckoe obOecmeuenne CAIIP. Apxwurekrypa mepcoHanmpHoii DBM,| 2 |Craiin
nepudepuiiiple  YCTpOicTBa  XpaHEHHUs, BBOJA/BBIBOJIA:  JIUCKOBBIE -Tpe-
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.
Konnenryanpaas, wuHdoIornyeckas, naTaJOrHYecKas MOJCIH JaHHBIX,
muarpammmal DEFX. SI3eik UML. [Tpunnumnst pazpadotkunUML-nuarpammet
uHTeppECOB  MPOEKTUPOBIIMKA M aJMHHHCTPATOpA. IIpumepsl
uHTep(ecoB s peleHus 3a/1a4l aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS
TEXHOJIOTUYECKOT0 Tporecca. AJITOPUTMBI M TPUMEpPHI PELICHUs 3a/ad
aBTOMATHU3HPOBAHHOTO  TMPOEKTHUPOBAHUS JUII OOBEKTOB  TEXHOJOTHH
9HEPrOHACHIIICHHBIXMATEPUATIOB U U3ICTTHIA.

XapakTepucTuka CHUCTEMHOro mporpaMMHoro obecrneuenus. O630p
onepanuonnbix cuctem (Windows, Linux, QNX). Ha3suadyenue, cocraB u
IpUMEpPbl COBPEMEHHBIX CHCTEM YIPaBJICHHUS] MPOEKTHBIMU JTAHHBIMHU.
XapakTepucTrKa IIPUKIIATHOTO IIPOrpPaMMHOT0 oOecrieueHusl.
Hcnonp30BaHne yHUBEpCATbHBIX ~Mojeupyromux makeroB (UniSim,
ChemCad, Hysys, AspenPlus) ans  mnpoeKTHpPOBaHUS  XHMHKO-
TEXHOJIOTHYECKHX TMpoleccoB. CHCTeMbl aBTOMAaTU3MPOBAaHHOIO CHHTE3a
TeOMETPHUYECKUX Mojelell  o0bekToB  mpoektupoBanus (Kowmrmac-3D,
Autocad, SolidWorks). Aaroput™M  cHHTE3a, MapaMeTpHU3allUd U
BU3YaJIM3allM TEOMETPUYECKUX Mojeneld obopymoBanus. Ilpumepst
TE€OMETPHUECKUX MOJEJCH arperaroB pa3IMYHBIX THUIOB. DTaIlbl 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, PpEeJsALHOHHAA).
Pensimmonnble cucteMbl yrnpaBieHus Oazamu JaHHbIX.Knaccudukauus u
XapaKTepUCTHKa CHCTEM YyIpaBiieHUs 0a3amu naHHbIX (Access, MySQL,
SQL Server, Informix, Oracle). Drambl nmpoekTHpoBaHHs 0a3bl JaHHBIX
XapaKTepUCTHK OOOpYIOBaHUS, ChIPbs, ILEJIEBBIX NpoaAyKToB. [Ipumep
3amojiHeHrs 0a3 JaHHBIX. AJITOPUTM aBTOMATU3WPOBAHHOTO BBIOOpA
000pyI0BaHUs 1o TEXHUKO-2KOHOMHYECKUM MIOKa3aTeNsIM
(MIpOU3BOAUTEIBHOCTh, DHEPronoTpedeHUue, CTOMMOCTh, TabapuTHBIE
pasMmepsl, Macca) JUIs 3aJaHHBIX THIIOB ChIPbs U MPOJYKTA.

Cnaiig
-mipe-
3eHTa-
LA

MaremaTtnueckoe obecneuenne CAIIP. Knaccudukanms u mpuHIMITEL
nocTpoeHust Marematuueckux moneneit (MM) mnst npoextupoBanust XTII.
TpeboBanus, IIPEbSBISIEMBIC K MaTeMaTUYECKUM MOJEIIAM
(YHUBEpPCAILHOCTh, TOYHOCTh, aJ€KBAaTHOCTh, YKOHOMUYHOCTH). CTpyKTypa
MaTEMaTUYECKONM MOJEIN M1 OLIEHKM KpUTEpUAJbHBIX IOKa3aTenei
00BbeKTa TPOEKTUPOBaHUS (TPOU3BOAUTEIHLHOCTh, OJHEPronoTpedieHue,
MoKa3aTeu KauecTBa MPOIYKIIMN) IPU €ro IMOBEPOYHOM pacueTre. AJIrOpUTM
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. Ilpunnumner 3D-
MOJCIIMPOBAHUS, BHUJIBI TEOMETPUUECKUX  MOJEJCH: aHAIUTUYECKHE,
anredbpauveckue, KaHOHUYECKHE, KapKacHBbIE, KMHEMaTHu4ecKue,
MakpoMozenu. I[IpuHIMNIBI U CTaAuM TBEPAOTEIBHOTO MOJCIHUPOBAHMUS.
Pa3pabotrka sckuza. ['eomeTpuyeckue MPUMHUTHBBI, TOCTPOCHHUE CIIOKHOTO
Tena. [ToBepxHOCTHOE MO/JIETIMPOBAHHE, 3D-nporoTum, 3Tarlbl
napaMeTpu3aluud  TPEXMEpPHOW  MOJENH, BHYTPEHHME U BHELIHHE
MepEMEHHBIE MOJIEIH.

Oranbl penieHus 3a7add pa3MElIeHHs M KOMIIOHOBKHM OOOpYIOBaHUS B
MPOCTPAHCTBE  Ii€Xa. AJTOPUTMBI M  TPUMEpPbl  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 M3T'OTOBJICHUE M3JICINS C NCIIOJb30BaHUEM 3D'HDI/IHTCD8.

MaCH_ITa6I/Ip0BaHHOFO n34CIUA C UCIIOJIb30BAHUEM 3D-anHTepa.

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

[Moctpoenue nndopmannonHoro obecrnedenust CAITP

Pa3pabotka 06a3pl AaHHBIX A1 XpaHEHWs] W yHOpaBieHUs HHopmanuen o
napaMmerpax oOOpyIOBaHHs, TMepepadaTbiBA€MOM CBIPhE, NPOAYKIHUU IS
paccMaTtpuBaeMoM  mpeaMeTHod  obmacth ¢ ucnodb3oBaHueM CYB]]
MicrosoftAccess nnu LibreOfficeBase.

12

MaremaTnieckoe MOJIETMPOBAHUE KHHETHKY XMMUYECKHUX IPOLIECCOB
HccreoBanre BO3MOXHOCTH — HCIIOJB30BAHUS MATEMAaTHYECKUX — MOJIEIIEH
KAHETHKA ~ XHMHYECKHX  TPOIECCOB Ui  HPOBEACHHS  BUPTYaJIbHBIX
Ja00paTOPHBIX DKCIIEPUMEHTOB, PEIICHUE MATEeMAaTHUYECKOW MOJETH KUHETUKH
XMMHYECKOr0 TpoIecca C HCIOIb30BAaHUEM YHCIICHHBIX METOIOB Diliepa H
Pynre-Kyrra B cpene Mathcad, onpenenenue pabodero oobema anmapara.

12

I'eoMeTpHYECKOE MOIETUPOBAHINE XUMUKO-TEXHOIOITHYECKOI0 00bEKTA
®dopmater 3D-monenmu: STL, DWG, M3D. Pa3zpaboTka reoMeTpHIecKON MOJIETH
0o0BEKTa MPOEKTUPOBAHMS, IapaMeTpU3allds TeOMETPUUECKONH  MOJIeNH,
cocraBieHue crienupukamnmum B cpene Kommac-3D.

4.4. CamocTosiTeibHasA padoTa 00y4YaroImMXxcst

Ne O0newM,

pasaciia aKas.
CaMOCTOATCIIbHOI'O U3YUCHUS KOHTPOJIA
JUCITUITITHHBI YqacChbl

Ilepedyens BOpocoB J1st

dopma




Ne O0mBewM,

o IlepeueHs BompocoB It aKaL ®dopma
JMCIIATUTHHbL CaMOCTOATCIILHOI'O U3YUCHU A TACEL KOHTPOJIA

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

2 W3ydyeHune ammapaTHOrO W MPOTpaMMHOro  obecreueHusi| 4 YCTHBIN
JoMaiHe mnepcoHanbHO OBM, TectupoBanue II19BM ¢ ompoc,3a
UCIIONIb30BAaHUEM TPOTPAMMHBIX CpelCcTB it o03opa U IMTa
nuarHoctuku [1DBM Aida64 u Everest.M3ydeHne mpHHIUIIOB nabopato
pabotel 3D-mpunTepa, dhopmara STL, macmrabupoBanue 3D- pHOI
MOJIEJIM H3JeNins, MOATOTOBKA K BBINOJHEHUIO J1TAOOpaTOpHOU paboTsI
paboTbl  «ABTOMATHU3UPOBAHHOE W3TOTOBJICHUE U3JEIUS C
ucnonp3oBanueM 3D-mpuHTEepa» U OPOpPMIIEHHE OTYETOB IO
pe3yJIbTaTaM €€ BBITTOJHECHUS.

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

4 Wzyuenne CYBJ] LibreOfficeBasenmuMSAccess, moaroroska k| 12 | 3amura
BBITIOJTHEHHUIO nabopaTtopHoOit paboThI «[loctpoenue naboparo
uHdopmanmonnoro ob6ecrneuenuss CAIIP» u odopmiienue pHOU
OTYETOB I10 Pe3y/IbTaTaM €€ BBITOJIHEHHUS. paboTsI

5 Nsyyenne monenupyromero makera Mathcad, moaroroska k| 11 amura
BBIIIOJIHEHUIO ~ J1abopaTopHOM  paboTel  «MaTemaTuueckoe naboparo
MOJICTTUPOBAHUE KWHETHUKM XHUMHUYECKHUX MPOIECCOB» U pHOM
0dopMIIEHHE OTYETOB IO PE3YJIbTATaM €€ BBHITOJHCHHUS. paboThI

5 Uzydenue Cpensl TPEXMEPHOTO TBepaoTenbHoro| 11 | 3amwra
monenupoBanus Kowmmac-3D, TOArOTOBKa K  BBIOJHEHUIO naboparo
nabopatopHoit pabotel  «'eoMeTpuuecKoe MOJEIUPOBAHHE pHOM
XUMHUKO-TEXHOJIOTHYECKOTO0 00BEKTa» U O(POPMIIEHHE OTYETOB paboThI
MO pe3yJabTaTaM €€ BHITIOTHEHUS.

5. IlepevyeHb y4eOHO-MeTOAMYECKOr0 0o0ecrneYeHus: AJIsi CAMOCTOATEIbHON PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

MeTtoaudeckue yka3zaHus Uik 00y4JarouXCs 0 OPTaHU3aIH CAaMOCTOSTEIIFHOU paOOTHI
10 JUCIMIUIMHE, BKJIIOYAs TEPEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISL IO JUCIHUIUIMHE W TpeOOBaHUS K WX BBIIOJHEHHUIO pa3MEIIEHBI B DIIEKTPOHHOMN
nH(MOPMaIMOHHO-00pa30BaTENBHOM cpene CIIoI TU(TY) Ha
caitre:https://media.technolog.edu.ru, B saekTpoHHOM YuTadbHOM 3ane «bubmmoTex» wu
oubmuoreuynoit cucreme «MTPBUC.

6. ®OoHI OLIECHOYHBIX CPEACTB AJIs POBEACHUS POMEKYTOUYHOM aTTecTALMI
CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUH TEKYLIEro KOHTPOJIS

MO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEIHLHO») OCBOCHHS
IIPEAYCMOTPEHHBIX JIEMEHTOB KOMIIETCHIUH.
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Pe3ynbrarl OUCHUIUIMHBI CYMTAIOTCA JOCTUTHYTBIMH, €CIM JUIS BCEX JJIEMEHTOB
KOMITETCHIMI JOCTHTHYT (IIPEBBILICH) IIOPOTOBhI YPOBEHb OCBOCHUSI KOMIICTCHIIMU Ha TAHHOM
JTarne.

HpOMG)KyTO‘IHaSI arrecranusd 1Mo AUCHUILJIMHEC IIPOBOAUTCA B CI)OpMe 3a4€Ta U 3allUThl
KYPCOBOT'O IPOEKTA.

K cmade 3adera pomyckaroTcsi 0OydaroIIMecs, BBINOJHHUBIIME BCE (OPMBI TEKYIIErO
KOHTPOJIA.

3aueT @penycMaTpuBaeT BHIOOPOYHYIO IPOBEPKY OCBOEHHMS IPETyCMOTPEHHBIX
3JIEMEHTOB KOMIIETCHLIUN.

IIpu cpmade 3adera CTYIEHT IIOAy4YaeT JBa BOIPOCAa U3 IEPEUHS BOIPOCOB, BpeMs
IOATOTOBKH CTYJEHTa K YCTHOMY OTBeTy — 10 30 MuH.

IIpumep BapraHTa BOIIPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. MHudonoruueckas Moaeab 00bEKTa MPOSKTUPOBAHHUS.
2. AJropuTM NOBEPOYHOIO pacyéra C HCIOJb30BAHUEM MAaTEMaTHUECKOW MoJenn
nporecca.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCHMILIMHE HpescTasiieH B [IpunoxxenuuNe 1.

7. IlepeyeHb OCHOBHOI M JONMOJHMTEJbHOH y4eOHOH JHTEpaTypbl, HEOOXOAUMOI
JJI5 OCBOCHHS AU CHUIINHBI

a) OCHOBHAasi JIMTepaTypa:

1 Hopenxkos, U. [1. ABromaTtuzupoBanHble HHPOPMAIIMOHHBIE CUCTEMBI : y4uel. mocodue /
W. I1. Hopenkos. — M. : U3a-Bo MI'TY um. H.O. baymana, 2011. — 342 c.

2 Esrenes, I'.b. HTennekTyanbHble CUCTEMBI TPOEKTUpOBaHUA : yued. mocodue / I'. b.
EBrenes. — M.: U3g-80 MI'TY um. H.D. baymana, 2009.— 335 c.

3 Tenmmes, J[. . Jluarsuctuyeckoe ¥  NpOorpaMMHOe  obecreueHue
aBTOMATU3MPOBAHHBIX cUCTeM : yueO. mocobue misg By3oB / JI. III. Tenumes ; nmox pen. T. b.
Yuctskosoit. — CII6. : Llentp oOpa3oBatenbHbix nporpamm «lIpodeccusr», 2010. — 403 c.

4 O6urast xXuMu4ecKasi TEXHOJIOTHS : yueO. s By30B : B 2 1. / W. I1. MyxuieHos [u 1p.]. —
5-e m3a.,crep. — M. : AJIBAHC, 2009. — 2 17— 263 c.

0) 10MOJIHUTEIbHAs JINTepaTypa:

SI'OCT 34.602-89.TexHuueckoe 3ajJaHue Ha CO3/IaHUE aBTOMATH3MPOBAHHOM CHCTEMBI.
B ¢0. : "COopHuk ocHOBHBIX Poccuiickux cTaHmapToB Mo OuOIMOTEYHO-WH(OPMALMOHHON
nesitenbHOCTH" / T'oc. koM. CCCP mo ymp. KauecTBOM MPOAYKIMU U cTaHmapTam. —llepewss.
desp. 2005. — Bzamen 'OCT 24.201-85 ;Bren. ¢ 01.01.1990. — CII6. : IIpodeccus, 2005. — c.
480-492.

6 T'OCT 34.601-90. ABromaTtm3upoBaHHbIe cucTeMbl. Craguum co3maHus. B cO.
"COoopHMK OCHOBHBIX Poccuiickux craHgapToB 10  OMOIMOTEYHO-MH(DOPMAIIMOHHON
nestensHocTH" / T'oc. koM. CCCP mo ymp. kadecTBOM MPOAYKIMHM W CcTaHmapTam. —llepeus.
desp. 2005. — B3amen I'OCT 24.601-86, TOCT 24.602-86 ;Bmex. ¢ 01.01.1992. — CIIG. :
[Tpodeccus, 2005. — c. 474-479.

B) BCIIOMOraTe/ibHasi JIuTepaTypa:
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7 OcHOBBI aBTOMAaTH3UPOBAaHHOTO NpoekTHpoBaHus : yueOHuk / Ilom pem. A. II.
Kapnienko. — M. :MH®PA-M, 2015. — 329 c.

8 bekapesuu, F0.b. Camoyuurenr MicrosoftAccess 2013 / FO.b. Bbekapesuu, H.B.
[Tymkuna. — CII6. : BXB-IlerepOypr, 2014. — 464 c.

9 I'onoBanos, H. H. I'eomerpuueckoe monenupoBanue : yueobnuk / H. H. T'onoBanos. —
M. U1 «Axagemusy», 2011. — 272 c.

10 I'anun, H. b. Tpexmepnoe npoektupoBanne B KOMITIAC-3D / H. b. I'anun. — M. :
JAMK Ilpecc, 2012. — 784 c.

11 boapmaxos, B.II. TepmorenpHoe MoaenupoBanue aeraneii B CAD-cucremax:
AutoCAD, KOMIITAC-3D, SolidWorks, Inventor, Creo/B. II. Boasmakos, — CII6. : ITurep,
2015. - 304 c.

12 Kagapos, B. B. OcHOBBl aBTOMaTH3MPOBAHHOI'O IPOEKTUPOBAHMUS XUMHUYECKUX
npous3BojcTB / B. B. Kadapos, B. H. Beroxun ; otB. pea. 1. M. Makapos. — M. : Hayka, 1987. —
623 c.

13 Ywucrskosa, T. b. OcuoBsl noctpoerust CAIIP 00beKTOB XMUMHUYECKONW TEXHOJOTHH :
yue6. mocobue / T. b. Uuctsakosa, B. B. Cornukos. — JI. : JITU um. Jlencosera,1990. — 80 c.

14 Yuctakosa, T. b. M3ydeHue xapakTepuCTHUK XMUMHMKO-TEXHOJOTMYECKHX OOBEKTOB
yIpaBJIEHUS HA MHHTEIUIEKTYyaJbHBIX CHUCTeMax oO0ydeHus: YueO. mocobue s XUMHKO-
texnosoruueckux BY3os / Cocr. T. b.Hucrtsakosa[u ap.]. — CII6.: [6. u.], 1998. — 81 c.

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOMMBIX /IJIsI OCBOEHUSI TUCITHIIIMHBI

VYueOHbIit IJIaH, PIT u y4eOHO-METOANYECKUE MaTepUAJIbIL:
https://media.technolog.edu.ru.

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

e «DJEKTPOHHBIN YMTaNbHBIN 321 — bubanoTex»https://technolog.bibliotech.ru/;

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

e http://www.viniti.msk.su/ - Bcepoccuiickuii HHCTUTYT Hay4HO#H U TEXHUYECKOM
uHpopmanuu (BUHUTN);

e http://www.icsti.su/portal/index.ntml - MexayHaponHblii LEHTp HAay4yHOW U
TexHndeckoi napopmaru (MIHTU);

e http://www.vntic.org.ru/ - Beepoccuiickuii HaydHO-TEXHUYECKUN HH(OPMAITUOHHBIH
nentp (BHTULY);

e http://www.gpntb.ru/ - TocymapcTBeHHass  NyOJaM4YHAas  HAayYHO-TEXHUYECKas
6ubmuorexa (I'TIHTB);

e  CurveExpertProfessional 1.6 [DnexTponHsliipecypc]:
caiitkomnanuuInformerTechnologies, Inc. — DOmnektpon. pman. —  Softwarelnformer.
CurveExpertProfessional 1.6, 2014. Pexum JocTyna http://curveexpert-

professional.software.informer.com cBoOoaHbIi. — 3ari1. ¢ SKpaHa. — S3. aHrJ.

e Datafit [Dnexrponnsiipecypc]: caritkommannuOakdaleEngineering. — DiekTpoH.
nan. — DataFitCurveFittingandDataPlottingSoftwarebyOakdaleEngineering, 2009. Pexwum
noctyma http://www.curvefitting.com/ cBoOOHBIN. — 3ary. ¢ 9kpaHa. — f3. aHr.

e Stadia 8 [DnekTpoHHBIN pecypc]: callT KOMIaHUKM DKCHOHEHTa. — DIEKTPOH. JIaH. —
VYHuBepcanbHblil poccuiickuii  cratuctuueckuii naker STADIA, 2012. Pexum nocryna
http://www.exponenta.ru cBOOOHBIN. — 3ariI. ¢ sKpaHa. — S3. pyc.

e Coznmanue 6a3wl nmanHbix B LibreOfficeBase[Dnekrponnslii pecypc]. — Pexum
noctyna: https://libreoffice.su/base, cBo6oaHbIii.

e (Coznmanue 6a3pl JaHHBIX (CO3JaHUE CTPYKTYPHI TaOIHI]) [DIEKTPOHHBIA pecypc]. —
Pexxum moctyma: http://www.lessons-tva.info/edu/e-inf2/m2t4_3.html , cBoGoaHbI#.
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e (Cpenga TpexMepHOTO TBepAOTeIbHOr0 MojenupoBanus Kommac-3D[DnekTpoHHBIM
pecypc]. — Pexxum pocryma: https://kompas.ru/ , cBoOOIHBII.

9. Meroauyeckue YKa3aHus sl 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

Bce Buabl 3aHATHI 1O JUCHUIUIMHE «ABTOMAaTHU3WPOBAHHOE  MPOECKTHPOBAHHUE)
MPOBOSITCSI B COOTBETCTBUU ¢ TpeboBanusimu ciemyrommx CTIT:

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

CTOCII6I'TH 020-2011. KC YK/IB. Bunbl yueOHbIx 3aHsaTUl. JIaGopaTopHbIC 3aHSTHS.
OO6mmue TpeboBaHMs K OPraHU3alUK U TIPOBEACHHIO;

CTII CII6GI'TH 048-2009. KC YKJIB. Buael y4ueOHbIx 3aHsTHH. CamMOCTOSATEIbHAS
iaHupyemasi pabora cryaeHToB. O0mue TpeboBaHUs K OpraHU3alyy U MIPOBEACHUIO;

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

[InanupoBaHue BpeMeHU, HEOOXOJUMOTO Ha W3YYEHHE NAHHOW IUCIUIUIMHBI, JTy4llle
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMAaTpUBasi IMPHU STOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBHSIMH TIPAaBHJILHOW OpraHU3alliy y4eOHOTro mporecca JUisi CTYJACHTOB
SBIISIETCS:

® MIAHOBOCTH B OPTaHM3AINH YIeOHOUN pabOTHI;

® CCphE3HOE OTHOIIICHUE K M3YUCHUIO MaTepraa,

® IOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansaTus CTyAeHT NOHKEH MPHUXOAUTH, MMesl Oarak 3HaHUW M BOIPOCOB IO YXKE
WU3YYCHHOMY MaTepuaiy.

10. IMepeyennb MHPOPMATMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMBbIX NPH OCYIIECTBIEHUH
00pa30BaTeIbHOTO MPOIeCcca Mo THCIUTLINHE

10.1. MudopManmoHHbIE TEXHOJIOTHH

B yueOHOM mpomecce MO JaHHOW IUCIMIUIMHE IPETyCMOTPEHO WCIOIh30BAHNE
WH(OPMAILIMOHHBIX TEXHOIOTHI:

® YTEHUE JIEKI[UHI C UCIIOJIb30BaHUEM CIIalA-TIPE3CHTAIU;

® B3aNMO/ICHCTBUE C OOYYAIOUIMMHUCS TOCPEICTBOM AJIEKTPOHHOW IOYTHI U CUCTEMBI
BHYTpeHHell  mepenucku  uHpopManmoHHo-oOpazoBarenbHor  cpenblCIIOGI TU(TY)  Ha
caiite:https://media.technolog.edu.ru.

10.2. IIporpamMHoe o0ecnieyeHne
[lpu mpoBeneHUU TaOOPATOPHBIX 3aHATHH HCIONB3YETCS CIEAYIONICe JUICH3HOHHOE U
CBOOOIHO pacnpoCTpaHsIeMOe CHCTEMHOE U MTPUKJIaTHOE TPOrpaMMHOE 0OecTiedeHue:
ornepannonHas cucrema Windows 7;
CYB/ILibreOfficeBasenauMSAcCcess;
tabnmuHbIid iporieccop LibreOfficeCalc;
rpaduueckuii penakrop LibreOfficeDraw;
TeKcToBbIH mporeccop LibreOfficeWriter;
penakrop npe3eHtanuii LibreOfficelmpress;
YHHUBEpCaIbHBIN MaTeMaTHueckuit maketr Mathcad 14;
cpena TPEXMEPHOTO TBEPAOTEIbHOTO MoenupoBanus Kommac-3D.

10.3. UnopMaumOHHO-CIPABOYHbIE CUCTEMbI
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1) MexayHapoaHbsle MyJIbTHAMCUUIUIMHAPHBIE aHAUTHYECKHe pedepaTuBHBIE Oa3bl
JTAHHBIX HaYYHbIX nyOuKanuit WebofScience (pexxum JOCTyTIa:
http://apps.webofknowledge.com, cBoOOAHBII € JIFOOOTO 3apErUCTPUPOBAHHOTO KOMITBIOTEPA
WHCTUTYTa), SCOPUS (pekuM jocTyma: http://www.scopus.com, CBOOOJHBI C JHOOOTO
3apErUCTPUPOBAHHOTO KOMITBIOTEPA MHCTUTYTA).

2) CunpaBouno-niouckoBasi cucrema «Koucynbprantllitoc: Beicmas mkona» (pexum
noctymna:  http://www.consultant.ru/hs, cBoOOmHBIII ¢  MOOOTO0  3apErUCTPUPOBAHHOTO
KOMIIBIOTEpA UHCTUTYTA).

11. MaTepuajbHO-TeXHHYecKast  0a3a, HeoO0XoAuMass [JI1  OCYlLIeCTBJICHUS
00pa3oBaTeJILHOIO NMpPoIecca Mo JUCHUILINHE

Jlns mpoBeleHMsl 3aHATUI 10 TUCUMIUIMHE Ha Kadeape cUCcTeM aBTOMATH3UPOBAHHOTO
npoektupoBanust U ynpaBiaeHuSCIIOI TU(TY) wumeercs HeoOxomumas —MaTepHalbHO-
TeXHUYecKas 0a3a, COOTBETCTBYIOLIAas JEHCTBYIOLIMM CAaHUTApHbIM U IPOTHUBOIOKAPHBIM
IpaBWJIaM U HOpMaMm:

HaumenoBanue Ob6opynoBanue
KOMITBIOTEPHOIO KJlacca
Kadepbl

Knacc  uHTterpupoBansbix | 30 mocago4HbIX MECT.
CUCTEM MPOEKTHpPOBaHMS U | YueOHas MeOesb, IIaCTUKOBAs JOCKa.

yIpaBICHUS xuMuko- | [lepconanpupie  kommbroTepbl (15  1IT.):  ABYXbsAEPHBIN
TEXHOJIOTHYECKUMU nporieccop IntelCore 2 Duo (2,33 I'Tr); O3V 4096 M6; HXKM ]
MpoIeccamMmu 250 T'6; CD/DVD mpusoa, DVD-RW; Buaeokapra NVIDIA

GeForce 8500 GT; 3BykoBasi U cereBasi KapThl, BCTPOCHHBIE B
MaTepUHCKYIO 1aty. [lepcoHanbHble KOMIBIOTEPHI 00bEIMHEHBI
B KOPIOPATHBHYIO BBIYUCIUTEIBHYIO CETh Kadeapbhl U HMEIOT
BBIXOJI B ceTh «MHTepHET».

3D mpuntep UP 3DPrinterMini (o0macTe TOCTpOSHHS —
120x120x120 MM; Marepuabl IS revaTu -
aKpUIO0YTaIMEHCTUPO, TONUIAKTHI; CKOpocTh medatd — 30
cM>/4; TouHOCTB edatH — 0,2 MM).

3D ckanep Sense (o6sacTh ckanupoBanus — oT 200x200x200 mm
10 3000x3000x3000 mwm; mmose 3peHns o TOPU30HTAIH — 45°, 110
BepTUKaIn — 57,5°; pazmep ckanupyemoro oobekTa — 200-3000
MM; CKOpOCTh ckaHupoBanusi — 30 KaapoB/c; TOYHOCTH
ckaHuposanus — 0,9 Mm).

3D-npunTep 1 3D-cKaHep BKIIIOYAIOTCS B COCTaB JIA0OPATOPHOTO
KOMIUIeKca Juis  OOy4yeHHMs  COBPEMEHHBIM  amlapaTHbIM
cpeacTBaM " TEXHOJIOTUSIM aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHHUS CIIOKHBIX TEXHUYECKHX 00BEKTOB.

Kiacc nadopmanmonnsix u | 40 mocajogHbIX MECT.

MHTEJUIEKTYaJIbHBIX CUCTEM | YueOHas MeOelnb, INIaCTUKOBas JOCKA.

[lepconanbuble KoMmmbploTepel (20 1IT.): YeThIpeXsAepHbII
nporeccop IntelCorei7-920 (2666 MTI'ty), O3Y 6 I'6; HXKM/I 250
I'o; CD/DVD MPUBO/I, DVD-RW; BHUECOKapTa
NVIDIAGeForceGT 220 (1024 M0); 3ByKoBast U ceTeBast KapThl,
BCTPOEGHHbIE B MaTepUHCKyl0  Iuiaty.  IlepcoHanbHble
KOMIIBIOTEPB 00BEANHEHBI B KOPIIOPATUBHYIO BBIYUCIUTEIBHYIO
ceThb Kadeapbl U UMEIOT BbIX0J B ceTh «MHTEepHETY.

JlexuMoHHas ayguTOpus 56 nocago4YHbIX MECT.
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HaunmenoBanue Ob6opynoBanue
KOMITBIOTEPHOTO KJlacca

Kadeapbl

YyeOHnast MmeOerb.

MynbTUMEAUIHBIN IIPOEKTOP NECNP41.
HoyroykAsusabjuabdasemnporeccopalntelCoreDuoT2000.
MynbTUMeaMiiHasE MHTepaKTUBHAs gocka ScreenMedia.

CucreMHOE€ W TPHUKIAIHOEC TPOrpaMMHOE OOECHEeYeHUe, HCIOJIb3yeMoe B Yy4eOHOM
npolecce 1o JUCUUIUIMHE, IepedrcieHo B noapaszaeine Ne 10.2.

12. Oco0eHHOCTH OCBOCHHS [JUCHUIUVIMHBI HHBAJIMAAMH W JHLHAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

Jis WHBAIMAOB W JIMI] C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH Y4eOHBIC TIPOIIECC
OCYIECTBIISIETCS B COOTBETCTBHH C [loyoskeHHeM 00 OpraHM3anuu y4eOHOro Iporecca s
oOy4eHHssT  WHBAIMAOB M  JIMIl C  OTPAHUYCHHBIMH  BO3MOXXHOCTSIMH  3JIOPOBbS
CIIOI' TU(TY),yrBepxkaerabiM pekropoM 28.08.2014r.
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Ipuio:xkenne Ne 1
K paboueii mporpamme
JMCIUITITHHBI

®DoH/1 OLICHOYHBIX CPEICTB
JJIS IPOBEJACHUSA MPOMEKYTOYHOM aTTeCTAUMH 110 JUCUHUIIJIMHE

«ABTOMaTI/BI/IpOBaHHOQ NMPOCKTUPOBAHUEC

1. Tlepeyenb KOMNeTEHIUH 1 ITANOB UX (P)OPMUPOBAHUSA

Komnerenuun
HNunpexc DopMyTHPOBKA dran
(opmupoBanus
OIIK-1 CIIOCOOHOCTh UCIMOJIb30BATh MaTeMaTH4yecKue, | MPOMEKYTOUHBIH
€CTeCTBEHHOHAYYHbIC M WH)KEHEPHBIC 3HAHUS JUIA PEIICHUS
3aj1au cBoel npodeccuoHaNnbHOM JesITeIbHOCTH
OIIK-3 CIIOCOOHOCTh ~ HCIIOJI30BATh ~ METOABl ~ MaTE€MaTHYECKOIO | IPOMEXKYTOUHBIN
MOJICJINPOBAHUS OTJENbHBIX CTaJuii u BCETrO
TEXHOJIOTHYECKOTO TPOIIecca, K MPOBEACHUIO TEOPETHUECKOTO
aHalu3a U SKCIEPUMEHTAJIbHOW IPOBEPKE aJeKBaTHOCTU
MOJIeITN
I1K-21 CHOCOOHOCTh HCHOJb30BaTh CPEJCTBA AaBTOMATHU3allMU MpPU | MPOMEXKYTOUHBIN
MOJIrOTOBKE MPOCKTHOHN TOKYMEHTALINU

2. Iloka3aTesm M KPUTEPUH OLCHNBAHUA KOMIETCHUMH HA Pa3/IMYHbIX 3TANax
uxX (popMHpOBaAHMS, IIKAJIA OLEHUBAHUS

ITokazaTenu
OLIEHKU
pe3yIbTaToOB [Inmanupyemsbie pe3yabTaThl
OCBOEHHUS
JOUCIMUIIIIMHBI

Kpurepuit Kowmme-
OIICHWBAaHHUS | TEHLUHU

OcBoenune 3HaTh:

pasznerna TEPMUHBI, HCIIOIH3yEeMbIE P aBTOMATU3HPOBAHHOM

Ne 1 MPOEKTUPOBAHUH, KUIHEHHBIN ITUKJ MPOCKTHUPOBAHUS. -
CUCTEMY CTaHJIaPTOB IPOSKTUPOBAHUS U TPEOOBAHUS K

0 OpPMIIEHHUIO TPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIIUH.
IIpaBunbHbIE

VMeTh: OTBETHI HA
’ BOTIPOCHI OIIK-1

- ICTIONIb30BaTh DJIEKTPOHHBIC HCTOYHUKH HH(POPMAIIUH, B TOM N 1-13

yncie HTepHeT-pecypchl U 3JE€KTPOHHBIM YNTATbHBIN 3al. K 3aueTy

Baaners:
- HaBbIKaMU paloThI ¢ epcoHanbHo DBM 1 nepudepuitHbim
000pyZI0BaHUEM KaK CPEICTBOM YyIIpaBlIeHUs] HH(OpMaIHEH.
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ITokazarenu
OLIEHKU
pe3ynbTaToOB
OCBOEHHUS
JUMCIHATUIMHBI

[Inanupyemsie pe3yabTaThl

Kpurepuit
OIICHWBaHUS

Kowmme-
TEHIIUN

OcBoenue
pas3zeion
Ne2-4

3HaTh:

- METOJIMKH M aJITOPUTMbI BU3yaJIU3alli1 U IPOCKTHPOBAHUS
XUMHKO-TEXHOJIOTHYECKHIX TIPOIECCOB;

- APXHUTEKTYPY, XapaKTECPUCTUKU U (YHKIIMOHATbHBIC
ocobennoctu CAIIP.

Ymern:

- ucnojib3oBaTh coBpeMenHbie CAIIP u nndopmanmonusie
TEXHOJIOTUH MPU CTPYKTYPHOM M IMAPAMETPUUECKOM CHHTE3E
o6bekToB XTII, B TOM ynCiIe pEasSIUOHHBIEC CHCTEMBI
yIpaBieHus: 6a3aMu JaHHBIX;

- UCTIOJIb30BaTh YHUBEPCAIBLHBIE MOJICTUPYIOIIHNE TAKETHI 1
CHUCTEMBbI ABTOMATU3UPOBAHHOTO CUHTE3a U BU3YyaIM3alluU
TeOMETPUUYECKUX MoJiesielt 000pyI0BaHus.

Baagern:

- IPOTrPaMMHBIMU CPEACTBAMHU /ISl pa3padOTKU
MH(POPMAITMOHHOTO TTPOOIEMHO-OPUECHTUPOBAHHOTO
ooecneucuust CAIIP;

- TEXHWYECKUMH M TPOTPaMMHBIMH CPEICTBAMHU IS Pa3pabOTKH
I‘GOMCTpI/I‘-ICCKI/IX MOZ[CHCﬁ XUMHUKO-TCXHOJIOIT'NYCCKUX O6’beKTOB JUUISA
pelIeHus 3a1a4 aBTOMAaTU3MPOBAHHOIO POEKTUPOBAHUSL.

IIpaBunbHBIE
OTBETHI HA
BOIPOCHI
Ne 14-46
K 3a4eTy

[1K-21

OcBoenue
pasnena
Ne 5

3HaTh:
- METOJIbl MaTeMaTHYEeCKOro aHaian3a u mojenupoBanus X TI1.

YMmeTh:

- ucnonb3oBath coBpemeHHbie CAIIP u nndpopmarmonssle
TEXHOJIOTUH IIPU CTPYKTYPHOM U ITapaMETPUIECKOM CUHTE3E
oobekToB XTII, B ToM yncie yHUBEepCaTbHBIE MOJICTHPYIOIINE
ITaKCThI

Baangern:
- MPOrpaMMHBIMU cpelcTBaMu JUTS pa3paboTku
Mmatemaruueckoro ooOecneuenuss CAIIP, B ToM 4wucie

NaKkeTaMy NPUKJIAJIHBIX nporpamm Juist MojenupoBanust XTIL

IIpaBunbHbIE
OTBETHI HA
BOIPOCHI
Ne 47-53
K 3a4€eTy

OIIK-3

[Ixana ouenuBanus coorserctByer CTO CIIOI TU(TYVY):
MIPOMEKYTOYHAS aTTECTAIlMs MPOBOAUTCS B (hOpME 3a4eTa M 3allUThl KYpCOBOW paboTHI,
pe3yJIbTaT OICHMBAHUS 3aueTa — «3aYTCHO», «HE 3aYTCHO», PE3yJIbTAT OICHUBAHUS KYPCOBOM
pabOThI — OTIUIHOY, «XOPOIIIOY, «yTOBICTBOPUTEIHHOY.

3. TumnoBble KOHTPOJIbHBICE BONPOCHI /UIS INPOBeJCHUS] IPOMEKYTOYHOM
aTTecTaluu

Bonpocsl 1151 onieHKH ¢hOPMHUPOBAHHOCTH 3j1eMeHTOB KomneTeHunu OITK-1:

1 Dramel

MNPOCKTUPOBAHUA XHUMUYCCKOIO [IMPCANPUATUA U

BUBI

MPOEKTHOMN
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nokyMmeHTanuu. OcHoBHbIE TpUHLMIEI co3aanus CAIIP.
OcHosuble npuHLuUIbl co3ganust CAIIP.
Komruiekc cpeacTs aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS.
Apxutektypa u knaccudukarms CAIIP.
PaznoBugnoctu coBpemennbix CAIIP.
CAD cucremsl, uX QpyHKIIUH, XapaKTEPUCTUKU U TIPUMEPHI.
CAM cucremsl, uX QyHKIIUH, XapaKTEPUCTUKU U TIPUMEDPHI.
CAE cucremsl, ux (QyHKIHH, XapaKTEPUCTUKU U IPUMEPHI.
CAPP cucremsl, nX QyHKIIUH, XapaKTEPUCTUKH U TIPUMEPHI.

10 CrannapTel aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHHUSL.

11 Xapakrepuctuka ctaauii u 3tamnoB npoektupoBanus CAIIP.

12 Copepxkanne  TEXHHYECKOTO 3aJaHUSl HAa  NPOCKTHPOBAHHWE  MPOOIEMHO-
opuentupoBanHoit CAIIP.

13 Knaccugukanus 1 XxapaKTepUCTHKA 0OBEKTOB MTPOSKTUPOBAHUS.

O©oo~NooThwdN

BonpochI 1151 0OlleHKU ¢(pOPMUPOBAHHOCTH 3jIeMeHTOB KommeTeHun ITK-21:

14 CocraB coBpemeHHOTO APM npoeKTHpOBIIHKA.

15 Cranku c UIlY.

16 Cospemennsie 3D ckaHepsl.

17 CospemeHnHbIe rpad)OnOCTPOUTENH.

18 Cospemennsie3D npuHTEpHI.

19 CoBpemenHbIe rpadUUeCKHe TUIAHIIETHI (TUTHUTAN3ePHI).

20 UML-guarpamMmMbl ~ BapHaHTOB  HWCIOJB30BAHUS  JUISI  TPOCKTUPOBIIMKA U
aJIMUHHCTpATopa.

21 TIporpammuoe obecnieuenue CAIIP.

22 XapakTepucTuKa CHCTEMHOI'O IIPOrPaMMHOT0 00ECIICUeHHSI.

23 Tlpuniunsl pa3paboTku HHTEPHEHCOB MPOSKTUPOBIINKA U aJIMUHUCTPATOPA.

24 XapakTepHCTUKa MPUKIIaJHOTO IPOrPaMMHOT0 00eCIeueHHs.

25 Hcmonp30BaHNE YHUBEPCAIBHBIX MOJEIUPYIOMIUX TAKETOB IJIsi MPOSKTHPOBAHMUS
XMUMHKO-TEXHOJIOTMYECKHUX MPOLIECCOB.

26 CucremMbl aBTOMAaTH3WPOBAHHOTO CHHTE3a T€OMETPHUYECKMX MOZETe OO0BEKTOB
IPOEKTHUPOBAHUS.

27 3D-monenu XUMHYECKHX OOBEKTOB.

28 AnropuT™M mapaMeTpM3allud M BHU3YaJM3allMd T€OMETPHUYECKUX  Mojenel
000pyT0BaHUs.

29 Ilporpammsl, ucnoab3yemMsble i petienus 3agady CAM.

30 IIporpammel, ucnois3yemMbie 1uis perienus 3agady CAPP.

31 IIporpammsl, ucnoab3dyemMsle i perienus 3agady CAD.

32 TIporpammel, HCTIOIB3yeMbIe s pemeHus 3aaad CAE.

33 CpaBHHUTENbHBIE XapPAKTEPUCTUKU YHUBEPCATbHBIX MOJEIHMPYIOUIMX MaKETOB
(UniSim, ChemCad, Hysys, AspenPlus).

34 Tlpumepsl 3amad  aBTOMATH3UPOBAHHOTO  MPOCKTHPOBAHUA s  OOBEKTOB
TE€XHOJIOTUM  COBPEMEHHBIX KOHCTPYKIIMOHHBIX U  (YHKIHMOHAJIBHBIX MaTepuaioB (B
COOTBETCTBUH C HAITPABICHHOCTHIO MOJTOTOBKH).

35 Undopmannonnoe obecreuenue CAIIP.

36 Mogenu onvcaHus JaHHBIX.

37 Wundonoruueckas Moaenb 00bEKTa IPOSKTUPOBAHUSI.

38 Twumb! naOpMarym, BKirodaembie B Tadbmuiry CYB/I,

39 Ceszu mexay Tabnunamu B CYB/I.

40 TloctpoutenbdkpanHbix popm B CYB/I.

41 Tloctpoutensb otyeToB B CYB/I.

42 ]Jlaramorudeckas MOACHb.

18



43 Buapl 3anpocoB B CYB/I.

44 Knaccudukanus 1 XapaKTEpUCTHKA CUCTEMYIpPaBICHUs 0a3aMu TaHHBIX.

45 AnropuT™M  aBTOMAaTH3UPOBAaHHOTO  BblOOpa  00OpyIOBaHHSA IO  TEXHUKO-
HSKOHOMHYECKUM  TOKa3aTeNsiM  (IIPOM3BOAUTENLHOCTh, JHEPronoTrpedjIeHue, CTOMMOCTb,
rabapuTHBIE pa3Mepbl, Macca) AJIs 3a/laHHbIX TUIIOB ChIPbs U IPOAYKTA.

46 Dtambl pemieHWs 3aJaud  pa3MEUIeHHS W KOMIIOHOBKH O0OpyIOBaHMSA IS
NOJY4YEeHUsl LEJIEBbIX NPOAYKTOB B L€Xe C 3aJaHHbIMM Ta0apUTHBIMH pa3MepaMu U
IIPOM3BOIUTEIBHOCTBIO IPOLIECCA.

BonpocsI 1151 oLleHKH ¢(hpopMUPOBAHHOCTH 3j1eMeHTOB KomneTeHuuu OITK-3:

47 Knaccuduxanus matrematinaeckux mojeneid B CAIIP.

48 TpeOoBaHus, NpebABISIEMbIE K MATEMAaTUYECKUM MOJEIISM.

49 CtpykTypa MaTeMaTHYECKOW MOJENH I OLEHKM KPHUTEPUATbHBIX IOKa3aTenen
00BEKTa IPOSKTUPOBAHHUS IIPU €r0 IOBEPOUYHOM pacyerTe.

50 AnropuT™M NOBEpPOYHOIO pacdyera C MCHOIb30BAaHMEM MAaTEMaTHYEeCKOM MOeIH
npoiiecca.

51 Anroput™M CTPYKTYpHOTO M MapaMETPUYECKOrO0 CHHTE3a TEXHOJOTHYECKOIrO
npoiiecca (B COOTBETCTBUU C HAIIPABICHHOCTBIO OJITOTOBKH).

52 Kputepun afeKBaTHOCTH MaTeMaTHYECKOW MOJICIH.

53 Anroput™m ompeneneHuss pabouero oObema ammapara ¢ HMCIOJIb30BaHHEM
MaTeMaTUYeCKON MOJIENIM KUHETUKH XMMHUKO-TEXHOJIOTHYECKOI0 MpoLiecca.

K 3agery momyckaroTcs CTYJCHTHI, BBIITOJHUBIINE Bce (HOPMBI TeKyIero KoHTposst.Ilpu
clade 3a4era CTYACHT IO0Jy4aeT JBa BOIIPOCAU3 NIEPEUHs, IPUBEIECHHOIO BbILIEC
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI — /10 30 MUH.

IIpumepHbIe TEMBI KypCcOBBIX padoT:

1. Pa3paborka HMHPOPMALMOHHO-TIOMCKOBOM CHUCTEMBI BbIOOpAa TEXHOJIOIMUYECKOTO
000pyI0BaHUs MPHU MPOEKTUPOBAHUH ITpOLEcca OTYUEHUs] TPUHUTPOPE3OPIIHATA CBUHIIA.

2. Pazpaborka WH(POPMALMOHHO-TIONCKOBOM CHCTEMBI [UIS aBTOMATH3MPOBAHHOTO
IIPOEKTUPOBAHHUS ITPOLIECCa MOTYYEHHUS TMKPUHOBOM KUCIIOTHI.

3. Pazpaborka WH(GOPMAMOHHO-TIONCKOBON CHUCTEMBI BBIOOpA TEXHOJIIOTHYECKOTO
000pyI0BaHUs MPU MPOEKTUPOBAHUH ITPOLECCA OTYUESHUS TPOTHIIA.

4. Pazpabotka uH(GOPMAIIMOHHO-TIOMCKOBOM CHCTEMBbI BbIOOpA TEXHOJOTHYECKOIO
000pyI0BaHUS MPHU MPOESKTUPOBAHUH MTPOLIECCAIONYYEHHSI MATEpHAIOB HA OCHOBE KOMIIOHEHTOB
ZrO, — ZrN - AIN.

5. Pazpaborka WHPOPMALMOHHO-TIOMCKOBOM CHCTEMBI JUIs aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHHUS MTPOLIEcca MOTYYeHHs TETPHIIA.

6. Paspaborka mporpaMMHOro oOecredeHus JUIsi aBTOMAaTH3allMK TNPOEKTUPOBAHUS
Ipolecca CUHTE3a OKCUHUTPU/IA alTFOMUHUS.

7. PazpaboTka WH(POPMALMOHHO-TIOMCKOBOM CHCTEMBI JUI aBTOMAaTH3UPOBAHHOTO
IIPOEKTUPOBAHMUSI ITPOLIECCA MOTYUEHHUS CEPHOKUCIOTHOM CMECH.

8. PaspaboTka WHPOPMANMOHHO-TIONCKOBOM CHCTEMBI JUISI aBTOMATH3MPOBAHHOTO
IIPOEKTUPOBAHHUS MTPOLIECCA MOIYUEHHS T€KCOTEHa.

9. Pazpaborka WHGPOPMANMOHHO-TIONCKOBOM CHCTEMBI [UISI aBTOMATH3MPOBAHHOTO
IIPOEKTUPOBAHHUS ITPOLIECCa MOIYUEHHS alleToHa

10. Pa3paborka WH()OPMAIIMOHHO-TTOMCKOBOM CHCTEMBI JUISI aBTOMATH3WPOBAHHOTO
IIPOEKTUPOBAHMUS NTPOLIECCA CUHTE3a aKPOJIEHHA.

TumnoBasi cTpyKTypa NOSICHUTEJIBLHOH 3alIUCKH K KypcoBolipadore:
BBEJIEHME.
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1 AHAJIMTUYECKHI OB30P.

1.1 W3ydyeHue XUMHKO-TEXHOJOTHUECKOTO IMpoIecca, CTAaAUM CHUHTE3a, THUIIOBBIC
IPOLECChl,  XapaKTepPUCTHKH, PEXKHUMHbIE  I€PEeMEHHble, BHYTPEHHUE  IIEpEMEHHBIE,
TEXHOJIOTUYECKHE PErJaMEHThl, OMUCAHWE KOJMYECTBEHHBIX M Ka4eCTBEHHBIX ITOKa3aTeJei,
UCIIOJIb3yeMoe 000pyIOBaHUE C ONUCAHUEM I'€OMETPHUUECKUX, TEXHUYECKUX M SKOHOMUYECKHUX
XapaKTEPUCTHK, CHIPHE C OMUCAHNEM (PU3MUECKUX U XUMUYECKUX CBOMCTB, IIEJIEBbIC TPOAYKTHI C
onucaHueM (QU3NYECKUX U XMMUYECKUX CBOMCTB, IPUMEHEHHUS.

1.2 TlocraHoBKa 3aja4dl HPOCKTHPOBAHUS, OOBEKT U CYOBEKT NPOCKTHPOBAHUS,
(dopMannu3oBaHHOE ONMCAaHNE OOBEKTa IPOEKTUPOBAHMUS.

1.3 XapakrepucTtrka QpyHKINOHATBHON apXUTEKTYPbl 00bEKTa MPOSKTUPOBAHUSI.

1.4 OOcnenoBanue pbIHKa COBPEMEHHBIX PESLMOHHBIX CUCTEM YIpaBiIeHHs OazaMu
nansbix (PCYB/), cpaBuuTensHas xapakrepuctuka PCYB/l, o6ocHoBanue Beioopa PCYB/] s
(dopmupoBaHus 6a3bl JaHHBIX TEXHOJIOTHYECKOTO 00OPYOBaHUS, ChIPbs, LIEJIEBBIX MPOIYKTOB U
TEXHOJIOTUYECKUX PETIaMEHTOB.

1.5 Pa3HOBUIHOCTb M XapaKTEPUCTUKU CPEJl aBTOMATU3UPOBAHHOI'O MTPOEKTUPOBAHH,
o0ocHOBaHME BBIOOpa Cpeabl aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHMSA JUISI TIOCTPOCHUS 3-
DMoienu TeXHOIOTHuecKoro 000py10BaHuUs.

1.6 BbIBOABI 110 aHAIUTHYECKOMY 0030pYy.

2 LIEJIb 1 BATAYN PABOTBI.

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

3.1 Mogenu mnpexncTaBieHUs JaHHBIX: KOHLENTyalbHas, HH(pOJOrHYecKas,
JlaTajJoruyecKast.

3.2 Ilpaktuueckas pa3padoTka 06a3bl JAHHBIX IPOMBIIIJICHHOTO 000PYA0BaHUS, CHIPHS,
TEXHOJIOTUYECKUX PETIIAMEHTOB, IIEJIEBBIX MTPOAYKTOB.

3.3 ®opmuposanue 3D-Monen TEXHOIOTHIECKOTO 000PYIOBAHHS.

3.4 TectupoBaHHe aBTOMAaTU3UPOBAHHOW MH(OPMAIIMOHHO-TIOUCKOBOW CHUCTEMBI IS
BBIOPAHHOTO XHMHKO-TEXHOJIOTHYECKOTO OOBEKTA.

4 BBIBO/JIbI ITO PABOTE.

CIINCOK UCIOJIbB3OBAHHBIX NCTOYHUKOB.

4. MeTtoanyecKkue MaTepuaJIbl AJIs1 ONpeieIeHUs] NPOoueayp ONeHUBAHUs 3HAHUIM,
YMeHHMH, HABBIKOB H (MJIM) ONBITA [JAeATEJNbHOCTH, XapPaKTepPU3YOIHUX 3TAlbl
(¢opmupoBaHus KOMIIETeHIHM I

[IpomexxyTouHasi arrecTanus 1O JUCHUIUIMHE TPOBOJUTCS B COOTBETCTBHU C
tpeboBanusimu CTII:

CTO CIIOI'TU(TY) 044-2012 KC YK/IB. Buas! yueonsix 3ansatuil. KypcoBoil mpoexT.
KypcoBas pabora. O6mue TpeboBaHus;

CTO CIIoI' TU(TVY) 016-2015 KC YK/B. Ilopsaok opranu3anyy 1 MpoBEIEHUS 3a4ETOB
Y DK3aMEHOB.

20



Ipuio:xkenune Ne 2
K paboueii mporpamme
JMCIUITITHHBI

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

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

3AJJAHUE HA KYPCOBYIOPABOTY

CriennanbHOCTh 18.05.02«Xumuueckas TEXHOJIOTUS MaTEpHAIOB
COBPEMEHHOU SHEPIreTUKN»
Kpamudukarms Crneuunanuct
daxynpTeT WHpopManMoOHHBIX TEXHOJIOTMH U YIPaBICHUS
Kagenpa CucreM aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHMSI U YIIPABICHUS
Yueonaa oucyunnuna ABTOMaTU3UPOBAHHOE NPOCKTUPOBAHUE
Kypc 4 ['pynma 530
Crynent NBanoslBanlBaHOBHY
Tema «Pa3paborka HMHPOPMAIIMOHHO-TIOMCKOBOW CUCTEMBI BHIOOPA TEXHOJIOTHYECKOIO

00OpyIOBaHUSI TPU MPOSKTUPOBAHMU TIpOLECCa MOJYYCHHUsS CTHPOJia JACTHAPHUPOBAHUEM
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.,
ucnapsi. — M.: Akagemus, 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
I[Mpecc, 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 : Meronuueckue ykazanus / T.b. Yuctskosa, O.I". Boiikosa,
I".B. Ky3nenoga. — CII6.: CIIGI' TU(TY), 2002. — 40 c.

7. CTO CIIoI'TU (TY) 044 — 2012. Bunsr yuebnbix 3anstuii. KypcoBoii mpoekrt. Kypcoas
pabora. O6mue tpeboBanus. — Been. 2012-06-01. — CII6. Tunorpadus u3garenbcTBa
CII6I'TU(TY), 2012. —45 c.

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

XUMHKO-TCXHOJOTMYCCKOI'0 IIponecca.

2.AHanu3 XMMHUYECKOT0 Ipoliecca MOIyYeHus CTUPOJIa JETHAPUPOBAaHUEM
21



ATHIIOEH301a.

3. Llens u 3a1aun KypcoBOil pabOTHI.

4. Pazpabotka uaponorndeckoi moaennbasel 1anubix (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 000PYI0BAHUSI.

10. Coznanme B/I.

10a.3amoHeHne TabauI] 0a3bl TaHHBIX.

106. Co3ganme 3ampocoB, HEOOXOJAMMBIX IS aBTOMATH3MPOBAHHOTO  BBIOOpA
TEXHOJIOTHYECKOr0 000py10BaHUS.

10B. Coznanue Gopm A peJakTUpOBaHUs TaOIUI] U BBIBOJA PE3yJIbTaTA.

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

11. TectupoBanue 6a3pl JaHHBIX.

12. AHanu3 pe3ynbTaToB TECTUPOBAHUS.

13. BeiBOJIbI 110 KypcOBOIipabdoTe.

14. Cnucok UCIOJIb30BaHHBIX UCTOYHHUKOB.

Ilepeuens epagpuueckoco mamepuana.

1. TexHosornueckas cxema rnpoiecca nojJy4eHus CTUpOoJIa JeruApPUPOBAHUEM

ATHIIOEH3011a.

2. Uadonoruveckas moaenb b/I.

3. Komum »5KpaHOB TJaBHBIX CTpPAHUIl CaANTOB, WCIOJB30BAHHBIX [JIsI BBIOOpPA
o0opynoBanus (pe3yiabTaThl MOMCKa HHGOpMALUU A1 HHHOPMAIIMOHHO-TTOUCKOBOM CHCTEMBI).

4. latanorunyeckas mojaeins b1,

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
MuKpormporieccopa IntelPentium.

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

JlaTa BeImauy 3adaHuUs 15.09.2016

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

3ajaHue NPUHSIT
K BBIIIOJTHEHHUIO .. BanoB

22



