[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 26.06.2023 15:33:50

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWHOBPHAYKU POCCUN
(benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankr-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJOTUYECKHI HHCTHTYT
(TEXHUYECKUI YHUBEPCUTET)»

VYTBEPXJIAIO
[TpopekTop o yueOHOU
U METOJMYECKO# paboTe

b.B. IlexapeBckuit

«12 » ampens 2021 r.

Padouyasi nporpamMma JHCIHUNIHHBI
ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE
Hanpasnenue noaroToBku
18.03.01 Xumuyeckasi TeXHOJIOT U
Hampasnennoctu
XuMHYecKasi TEXHOJIOTHSI HEOPTaHMYeCKHUX BellecTB

XuMHuyecKasi TEXHOJIOTusl TYI'OIIaBKHUX
HEMETAJVIMYCCKUX U CHJIUKATHBIX MaTE€pPHUAJIOB

KBanmuduxarms
bakanasp

dopma o0yueHHs
3aounasn

@akynpTeT HH(POPMANMOHHBIX TEXHOJIOTHH M yIIPABJICHUA

Kadenpa CHCTEM AaBTOMATH3MPOBAHHOI0 NPOEKTHPOBAHMSA M YIIPABJIEHUS

Canxkr-IlerepOypr
2021

b1.0.17



JIMCT COI'VTIACOBAHUA

V4eHoe 3BaHuE,
JIOMKHOCTH pa3paboTIYHKa [Moanuce
MHUIUANbI, pamMunus
Houent J.H. IlerpoB
Crapmuii npenoaaBartesib A.B. Kozno

Pabouass mporpamMma TUCHMILIMHBI «ABTOMAaTH3UPOBAaHHOE IPOCKTHPOBAaHUE» OOCYKICHA Ha
3aceqaHuy Kadeapbl CHCTEM aBTOMATU3UPOBAHHOTO MMPOCKTHPOBAHUS M YIIPABICHUS
poTokoj oT « 29 » _ mapra 2021 No _6

3aBenyronuii kKageapoit T.Bb. Uucrtskosa

Ono6peHo yu4eOHO-MEeTOANIECKON KoMuccHen (hakynpreTa HH(OOPMAMOHHBIX TEXHOJIOTUH U
yIIpaBJICHUS
npoTokoi oT « 07 » ampens 2021 Ne _7

IIpencenarens B.B. KypkuHna

COI''TACOBAHO

PyKOBO)II/ITeJ'II) HaIlpaBJICHUA ITOATOTOBKH

18.03.01 «Xumudeckasi TEXHOJIOTHUS» M.B. PyrTo

Jupextop Oubnuorexu T.H. Crapoctenko

HauvanpHUK METOIMYECKOTO OTAEHa

T.W. BornanoBa
yu4e0HO-METOINYECKOTO YIIPABICHUS a

HauansauK

C.H. euncenko
yu4e0HO-METOINYECKOTO YIIPABICHUS A




COJNEPKAHHUE

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘leHI/Iﬂ IO JUCHHUITIIIMHE, COOTHECCHHBIX C

IUTAHUPYEMBIMH PE3YJIbTaTaMH OCBOCHHS 00PA30BATEIBHOM IPOTPAMMBL.......vervverriereireesresieesieenennns 4
2. MecTO AMCUMILTUHBI B CTPYKTYPE 00PA30BATEIBHOMN MPOTPAMMBI ......vveeeveeieeeseeesieeanneesineeseeseneennes 6
3. OODEM UCIIHTIIIITHBL .1vvuuueeeeesitsssssasssssesssssssssssssssesssssssssssssssssessssssssssssssesssessssssssssseesssesssssssseseessessssnes 6
4. COACPIKAHUE JIUCIIHTIIIITHBI «....veeutveeanseeeatteessteeesataaessteeessseeessbeeessbeeessbeeeasseeeasseesasneeaanseeansneeanneesnnneens 7
4.1. Pa3zfesnpl QUCIIUIUTHHBL X BUIIBL 3AHITHIIL .. ..eeeveeeresssnsseessssessssssssssssseesssssnnssseessesssssnnnnreessesesnnn 7
4.2. 3aHATUS JIEKIIAOHHOTO THIIA........eeevuruunssseeeserssssssnssesssssesssssssseessesssssssssesssessssrssnsteessereesrn 8
4.3. 3aHATUSA CEMUHAPCKOTO THIIA «...vvreesreesreessesasneesseeasseessesasseessesasseessesasneessesasnesssesasnesssessnsesssneas 10
4.3.1. CeMUHAPBI, TPAKTHUECKHUE BAHATHS ....eeuvvreiureresireeassreessssessssseessssesassseessssesssssesssssssssnessnns 10
4.3.2. JIA0OOPATOPHBIE BAHITHSL «...veevvveeureesureasreessreasseesnreaasesssneassesssseassesssneessesasneessesaneesnnesnneesseeas 11
4.4. CaMOCTOATEIIbHAS PAOOTA OOYUAROIIIMXCSL -vvvvverveesreeneessreesseessreessesssneesnesssneessesssneessessnneessneas 13
4.4.1. Bonpocsl U1t KOHTPOJISI CAMOCTOATEIBHOU PAOOTHI OO YUAIOLITHXCST «..vvvenvveanveesireenreesenens 14
4.4.2 TeMbl KOHTPOIBHBIX PAOOT ....vvveurieiriasreesirieieesireasseesseesseessneassesssneessesasneessesaneessnssnneesnneas 15
5. IlepeueHb y4eOHO-METOANYECKOTO O0ECTICUECHUS ISl CAMOCTOSITEIbHON paboThl 00YJarOIuXCsl
18 (o0 (100500 0105 0 & (< RUUR PR 15
6. @OHJ| OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS MPOMEKYTOUHOM ATTECTALINM «...vvevveeeveenreeeeeeneeens 15
7. IlepeueHb y4eOHBIX M3JaHUN, HEOOXOIUMBIX JJISI OCBOCHUS AUCHUIITHHBL ....oovvvivviereiieneisieennns 16
Q) TICUATHBIC MIBITAHHIST . vveevvveessseeessseeessseessssesssssssasssesassssssssesesssesssnsesssssesssssesssssesssssesssssessnssessnseessnes 16
0) DMEKTPOHHBIC YUEOHDBIE MBIAHMSI .. eeeureerereesreessreasneesseeasseessnessneessesaneesseeasneesseeaneessnesneesnneanseeses 16
8. IlepeueHpb 3MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, HEOOXOIUMBIX Ul OCBOCHUS
D107 0031020117405 05 CUUURRRR T 16
9. Meroandeckue ykazaHusi 1Jisi 00YJarOIIUXCsl IO OCBOCHUIO TUCIIHIIIHHB ......eevvveerireesireesinenns 17
10. [lepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHA, UCTIOJIb3YEMbIX IIPU OCYILIECTBICHUH
00pa30BaTEILHOTO MPOIECCA TTO TACIIATIITITHE ... .vveeeutriesstreessteeessteeessseeessseesssseessssesssssesssssessnssessnsneens 17
10.1. THOOPMAITMOHHBIE TEXHOIOTHH .....vviatisresiresteassesieesseessesseesseassessessseesnesseesbeesnesssesneesnessnenneas 18
10.2. TIPOTPAMMHOE OOCCTICUCHUE .....vvviveeariasresieesteasttaseesseessesseesbe e st ssesabe e e sseesbeesnessseabeesnesnnenre s 18
10.3. ba3bl JaHHBIX U UHPOPMAITUOHHBIE CTIPABOUHBIE CUCTEMBL ... ....veereeeisreereennneesieesreesneeeneenes 18

11. MaTepuanbHO-TEXHUUECKOE 00ecrieueHre OCBOSHHSI JUCIUIUIMHBI B X0/1€ pealn3alun
00PA30BATEITBHOM TIPOTPAMMDBI .......vveeureesteeasreessreasseessseasseessseaneeasseesseeasseaaseeasneenmeeasneenneeanneenneeanneenneeas 18

12. OcOOCHHOCTH OCBOSHUS JTUCIUTUTHHBI MHBAIAIAMH ¥ JTUIIAMH ¢ OTPaHUYCHHBIMH
BOBMOKHOCTSIMU 3IIOPOBB ... utttesteeesteeassseeaasseeasseeasseesabeeeaabeeeaabeeeasbe e e aabe e e aabe e e abb e e s abbeeaabbeesnreeannneens 19

[Mpunoxenus: 1 @OHJ OLEHOYHBIX CPEJCTB JAJIsl MPOBEACHHS MPOMEKYTOYHOH aTTecTanumu. ...20
2 ®opma TUTYIBHOTO JIUCTA JIJIs1 OOPMIICHUS OTYETOB O JIAOOPATOPHBIX
0L T0 101 - P 31
3 dopma TUTYIBHOTO JIUCTA 711 OOPMIIEHUSI KOHTPOJIBHBIX Pa0OT................ 32



1. IlepeyeHb NMJaHMpPYeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € NJIAHHPYEMBbIMH pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pesynbrare ocBoeHuUs1 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 obecrnieunBaTh IpoBeAcHHE | Mcronb30BaHWEe  HOPMATHUBHOM W | - TEXHOJOTMHM M CTaHAApPThl MHGOPMAIIMOHHOW  TOJJEPIKKH

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  MPOEKTHUPOBAHUS  TEXHOJIOIMUYECKUX
IPOLIECCOB MpPHU IepeHACTpoiike IPOU3BOACTBA HAa HOBBIA BUJ
HPOYKIIUH, TPOU3BOAUTEIBHOCTh, COCTaB ChIPbs (Y-2);

Baagern:

- croco0amMu MPeACTaBIECHUSI MHOXECTBA NMPOEKTHBIX PEIIEHUN IS
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
IpOrpaMMHBIE CPEICTBA [UIl pELIeHHs 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
«lncuuruimHbl (MOyH)» 00s3aTeNIbHOM YacTu 00pa3oBaTeNbHON NpOrpaMMbl OakanaBpuara U
u3ydaercs Ha 4 Kypce.

B MeroauueckoM IilaHe JAMCUMIUIMHA ONMPAEeTCs HA DIIEMEHTbl KOMIIETCHIMH,
c(OpMHpPOBAHHBIE TPU W3YYEHUH AUCHUIUIMH «BBeneHne B MH()OPMAIMOHHBIC TEXHOJIOTHUH)
(11  HampaBIEHHOCTH «XHMMHYECKas TEXHOJIOTUS TYIOIUIABKUX HEMETAJUIMYECKUX U
CHJIMKATHBIX ~ MarepuaiioB»), «Martematuka», «mwxeHepHas rpadpukay, «OOmas u
HeopraHuueckass xumus», «OOmias Xxumudeckas TexHosorus». [lomyueHHsle B Ipouecce
U3YYEHHUS AUCLMILIMHBI «ABTOMAaTU3UPOBAHHOE NPOEKTUPOBAHUE)» 3HAHUS, YMEHUS M HaBBIKU
MOTYT OBITh HMCIIOJIB30BaHbl MIPU M3YYEHUU IUCLUIUIMHBI «T€XHOJOrHs 3JIEKTPOTEPMHUECKUX
IPOU3BOJCTBY» (AJ11 HAIPaBJIEHHOCTU «XHMHUYECKasl TEXHOJOTUs HEOPIaHWYECKUX BEILIECTBY),
«TexHomorusi KepaMUKd M OTHEYHNOpPOB» (MUl HANpPaBICHHOCTH «XUMHUYECKash TEXHOJIOTHUs
TYrOIUIABKMX  HEMETAJUIMYECKUX U  CHJIMKATHBIX MaTepualioB»), MpU  HPOXOKACHUU
IPOM3BOJICTBEHHON IpPAaKTUKHM, a TaKXe IpPHU BBIIOJHEHUH BBINYCKHOM KBaIM(UKAMOHHON
paboTHI.

3. O0beM JUCHHUILIMHBI

Bcero,

Bun yuebHoit paboThl 3E/aKarn, 4acos

OO0mast Tpy10eMKOCTb M CHUILIHHBI 3/108
(3a4eTHBIX eANHUI/ aKaJIEMUYECKHX YacOB)
KonrakTHas padora ¢ npenogaBaresnem: 10

3aHATHUA JCKIIMOHHOI'O THUIIA

3aHATUA CEMHUHAPCKOT'O THIIA, B T.Y.

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA —

nmabopaTopHbIe pabOTHI 6

Kypcooe npoexktupoBanue (KP nmum KII) —

KCP _

JpyTye BUbl KOHTAaKTHOM paboThI —

CamocrosiTesbHast padoTa 94
®opma tekyuero koutpoJas (Kp, pedepat, PI'P, acce) 2Kp
®opma npome:kyTouHoii arrecrauuu (KP, KIT , 3auert, sx3amen) 3auer (4)




4. Conep:kanue JUCHUNIUHBI

4.1. Pa3zgennl AMCHUNUIMHBI U BUABI 3aHATHIA
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1. Beenenue B nucruruimay. OCHOBHBIE 0,5 — — 4 OIIK-4 OIIK-4.5
onpeaencHus U TepMuHosiorus. O0630p
HOPMAaTUBHBIX IOKYMEHTOB B 00JIaCTH
MPOCKTHPOBAHUSI TEXHOJIOTHUYECKIX
MPOIECCOB XMMUYECKUX POU3BOJICTB.

2. Texunueckoe odecneuenue CAIIP. 0,5 - - 10 OIIK-4 OIIK-4.5
ITonsiTHE aBTOMATU3UPOBAHHOIO OIIK-4.6
pabouero MecTa MPOCSKTUPOBIIUKA.

Komnonentst APM npoeKTHpOBIIKKA.

3. | MudopmanmonHoe obecrieueHre 1 - 2 26 OIIK-4 OIlK-4.5
CAIIP. CYB/, uadopmMaiioHHbIe OIIK-4.6
MOJEIN U 0a3bl JaHHBIX.

4, MaTremaTHnueckoe ooecreuecHne 1 — 2 28 OIIK-4 OIIK-4.5
CAIIP. MaTemaTtuuyeckue MOAEIN B OIIK-4.6
3ajauax NPOCKTUPOBAHHS MPOIIECCOB
XUMHYECKUX MTPOU3BOJICTB.

5. | BusyansHoe 3D-monenupoBanue u 1 - 2 26 OIIK-4 OIIK-4.5
(pm3nyecKoe MPOTOTUITUPOBAHIE B OIIK-4.6
MMPOSKTUPOBAHUH TPOIIECCOB
XUMHUYECKUX MMPOU3BOJICTB.

ATATHBHEIE TEXHOJIOTHH.




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 IHarHoCTHK DBM npoekTnpoBIyka.
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

HWndopmanmonnoe  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.

1

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 TexHoimoruu 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.

26

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
moneneit. Kputepuit ®@umepa. Kpurepuit CrproneHTa.
BeinosiHenue 2-i j1abopaTopHON pabOTHI: MOCTPOCHHE
MaTpPHLIBI CTEXHOMETPHUUECKUX k03¢ puIeHTOB,
MaTpHLbl YaCTHBIX MOPSIKOB, COCTABICHUE U pELICHHE
cucrembl auddepeHIMaTbHBIX YpPaBHEHHH B cpelie
Mathcad npu BapbuUpOBaHHH TEMITEPATYPhl XUMUYECKHX
peakmuii. Berbop m 0o60ocHOBaHWE BBIOOpa ONTUMATBHBIX
PEKUMHBIX XapaKTepUCTUK (TeMIIepaTypsl U BpEeMEHH
CHHTE3a) W PEAKUMOHHOIO o0beMa W3 HECKOJIBKUX
BAPUAHTOB PELICHUS 33Ja4l XUMUYECKOH KHUHETUKH.
Onucanne NPUHATHIX MIPU MOJAEIHPOBAHUH JOMYICHIH.
[MoaroroBka otyera Mo 2-i KOHTPOJILHOU 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 26 YcTHbIl onpoc

cpeae Nan0CAD. CrnaitHoBOe 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.

AIUTUBHBIE TEXHOJOTMM B 3agadax (PU3MYECKOro
OPOTOTUIIUPOBAHUS  U3AETHUH.  DJIEKTPOHHO-Ty4eBast
iaBka. M3roroBineHne OOBEKTOB € HCIOJIb30BAHUEM
JAMUHUPOBAHHUS 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 TPUMEHEHHUE B
IPOEKTUPOBAHUU 00BEKTA XMMHUECKON TEXHOJIOTUH.

4. Xapakrepuctuku OBM, Biustoniye Ha pabOTOCIIOCOOHOCTh U MPOU3BOIUTENBLHOCTh
nporpaMMmubix cpeacts CAIIP.

5. IDEF1X. ba3oBble rpaguueckue 3JI€MEHTHl M 3Tallbl MOCTPOEHUs JaTaJoTru4ecKou
MoJIeNIi MTHPOPMALMOHHOTO 00BEKTA.

6. Horatmmst ['opnona DBepecta. [lpumenenne B WH(GOPMAIIMOHHOM ONHMCAaHUM OOBEKTa
IIPOEKTUPOBAHHUS.

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

8. Ilpexncrasinenus B 6azax naHHBIX. VX Ha3HaUEHHWE U MPEUMYIIIECTBO.

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

10. ITopsimox mocTpoeHus: (POpMaIM30BAHHOTO OMUCAHUS XUMHKO-TEXHOJIOTHYECKOTO
npouecca. McxonHble TaHHBIE, BapbUpyeMble XapaKTEPUCTUKH, KAaueCTBEHHBIE IOKa3aTellu.
[Tokazarenu 6e3omacHOCTH U paboTocrnocobHocTU. [Ipumep popMaTN30BaHHOTO OMMCAHUS.

11. Dmnupuyeckass maTeMaTuyeckas monenb. [loctaHoBka 0OpaTHOM 3a/auyd KUHETHKH.
Kputepun uncieHHOro aHanu3a aJIeKBaTHOCTH SMIIMPUYECKUX MaTEMAaTUYECKUX MOJEIEH.

12. BeruucnurensHass  CKOPOCTh W TOYHOCTh ~ MATEMaTHYECKOW  MOJENH  Kak
KOHKYPHPYIOIIUE XapakTepucTHUKU. CriocoObl ONTUMH3ANUN CKOPOCTH U TOYHOCTH BBIUMCIICHUH.

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

14. Blender 3D, Cinema 4D, Autodesk Maya. HasnaueHwe u CpaBHUTEIbHAs
XapaKTEpUCTHKA M0 (PYHKIIMOHAITY, JINIEH3UPOBAHUIO U MUHUMAJIBHBIM TpeOoBaHUSM K DBM.

15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Haznauenue u cpaBHUTEIbHAS
XapaKTEPUCTHKA M0 (PYHKIIMOHAITY, JTULEH3UPOBAHUIO 1 MUHIUMAJIbHBIM TpeOoBaHusIM K DBM.
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16. [TocTanoBka 3amaud  (PU3UYECKOTO MPOTOTUNHPOBaHUS u3nenwit. OmnucaHue
TEXHOJIOTUM H3TOTOBJICHUST 3D-MPOTOTUIIOB OOBEKTOB IMPOSKTUPOBAHHS C HCIIOJIB30BaHUEM
JTAMUHHUPOBAHUS M OCEBOU TUTOTrpaduu.

17. IloctaHoBKa 3amaud (PU3UYECKOTO TPOTOTHIIMPOBAHMS H3ACIHA. DIEKTPOHHO-
nyueBas miaska (DJII1). Onucanue odbopynoBanus ais DJII1.

18. Ilopsimok MOArOTOBKM ©  BBIMOJMHEHWUs 3D-medatm (BBIOOp H  KaaumOpoOBKa
o0opymoBaHusi, BbIOOp MaTepwala M pexuma IedaTd, moAroroBka 3D-momenu wuznenus,
mocToOpaboTKa U3IEITHS).

4.4.2 TeMbl KOHTPOJBHBIX PadoOT
KonTpoabHas padora Ne 1

PazpaboTrka 00OOIIEHHON MaTeMaTHYECKOW MOJEIU MPOSKTUPYEMOTO  XHMHUKO-
TEXHOJIOTHYECKOTO OOBEKTA.

KonTtpouabnas pa6ora Ne 2

OOpaboTka HKCIEPUMEHTAJIbHBIX JIaHHBIX, CHHTE3 U PErpPECCHOHHBIN  aHaIU3
SMIIMPUYECKON MAaTEMaTHIECKON MO/IEN XUMHKO-TEXHOJIIOTHYECKOTO 00BEKTA.

5. IlepedyeHb y4eOHO-MeTOAMYECKOr0 o0ecmeYeHus: AJIsi CAMOCTOATEIbHON PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

MeTO,Z[I/ILIeCKI/Ie YKa3aHusa JJI 06y‘{aIOLLII/IXC}I Mo OpraHnu3annuun CaMOCTOSITEILHOM pa6OTH
Mo AWCHUILIMHE, BKIIIOYasA ICPCUCHb TEM CaMOCTOSITEIILHOM pa6OTI)I n Tpe6OBaHI/I${ K HX
BBIINTOJIHCHHUIO pa3sMEIICHBI B SHGKTpOHHOﬁ I/IH(I)OpMaLII/IOHHO-06paSOBaTeJII>HOI>’I cpene
CIIOI' TU(TY) na caiite: https://media.technolog.edu.ru.

6. ®oHI OLIECHOYHBIX CPEACTB AJIs MPOBEICHUsI IPOMEKYTOYHOM ATTeCTALMHA

ITpomerxyTouHas aTTecTanus No AUCHUILIMHE TPOBOIUTCS B (hopMe 3ayerTa.

3aueT mpenycMaTpuBaeT BHIOOPOYHYIO TMPOBEPKY OCBOCHHS IPEIyCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHLUHA U KOMILUIEKTYETCS IBYMS TEOPETHYECKHMMHU BOIIPOCAMM M3 PAa3HBIX
pa3zesioB AUCLUHUIIIIMHBI, COOTBETCTBYIOLIUX 4-M CErMEHTaM BOIIPOCOB (MpHiiokeHue 1).

IIpn cpade 3adera CTYIEHT IIOIAY4YaeT JABa BOIPOCA W3 IEPEYHs BOIPOCOB, BPEMs
MIOJITOTOBKH CTY/ICHTA K YCTHOMY O0TBeTy — 110 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3a4eETE!

Bapuant Ne 5

1. Dranbl co3maHusi WHGOPMAITMOHHO-TIOMCKOBOM CHCTEMBI ISl PEIICHUS 3aJ1auu
MMOMCKA ONTHMAJLHBIX MPOCKTHBIX PEIICHU B 00JaCTH MPOEKTHUPOBAHUS IIPOIIECCOB
XUMUYECKUX TPOU3BOJICTB.

2. MareMaTu4eckue METObI, HCIIOBL3YeMbIe JIJIS PEIICHUS MPSIMOU 33a/1aui KHHETHKU
XUMHKO-TEXHOJIOTHYEeCKOro 00BhekTa. Kputepnu BIOOpa MaTeMaTHIECKOTO METO/IA.
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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 n3z[anm71, H606XOI[I/IMLIX AJIA OCBOCHUSA JUCHUIIJIMHBI

a) mevyaTHble U3TAHUS:

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 Tenwuues, . I1I. JInHrBUCTHYECKOE A [POrPaMMHOE obecrnieueHue
ABTOMATHU3UPOBAHHBIX CUCTEM : ydyeOHoe mocobue mia By3oB / JI. II. Tenumes ; mon pen.
T. b. Huctsaxonoii ; CIIOI' TU(TY). — Canxr-Iletepoypr : LIOII «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 TTapepno, II. U. KauectBo wuH(MOpMAaLMOHHBIX CcHUCTEM : ydel. sl BYy30B /
I1. U. ITagepno, E. A. Bypkos, H. A. Hazapenko. — M. : Akagemus, 2015. — 224 c. — ISBN 978-
5-4468-1040-6.

0) 3JIEKTPOHHBIE YUeOHbIe U3IaAHUA

5. Ctedanona, 1. A. OOpaboTka JaHHBIX U KOMIIBIOTEPHOE MOJECTUPOBAHUE : y4yeOHOE
nocobue / N. A. Crepanosa. — Cankr-IlerepOypr : Jlanp, 2020. — 112 c¢. — ISBN 978-5-8114-
4010-8. — Tekcrt: osmektpoHHBIH / JlaHb : snekTpoHHO-OMOMMoTewyHas cucrema. — URL:
https://e.lanbook.com (mata obpamenus: 01.11.2019). — Pesxxum moctyma: mo momucKe.

6. Tyros, B. B. [IpoekTupoBanne aBTOMaTH3UPOBAHHBIX CHCTEM YIPABIECHHS : yueOHOE
nocobue mis By3oB / B. B. Tyros, A. U. Ceprees, H. C. Illapos. — 2-e u3a., crep. — CaHKT-
[MerepOypr : Jlansb, 2019. — 172 c. — ISBN 978-5-8114-3858-7. — Tekcr : anekrpoHHsbIi // JIaHs :
ANIEKTpOHHO-OnOmmoreynass cucrema. — URL: https://e.lanbook.com (nmata oOpamenus:
08.03.2021). — Pexxum qocTyma: 1o MOAMUCKE.

7. ba3pl pmanHBIX : yueOHOoe mocobme / B. WM. Xamumon [u ap.] : MuHHCTEpPCTBO
oOpazoBanust u Hayku Poccuiickoit ®enepanuu, Cankr-IletepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurer), Kadenpa cucremHoro anammsa u
MH(OPMALIMOHHBIX TEXHOJIOTUH. — DNEKTpOH. TeKcToBble naH. — Cankt-IlerepOypr : [6. u.],
2017. - 118 c¢. //  CHOI'TA(TY). DOnexktponnas  Oubmmoreka. —  URL:
https://technolog.bibliotech.ru  (mata o6pamenus: 08.03.2021). — Pexum mgocryma: s
3aperucTpup. NOJIb30BATENEH.

8. MamaeBa ['.A. Cucrema ynpasieHus 0a3amu maHHBIX Microsoft Access : YueOHOe
nocobue / I'. A. Mamaea, B. H. UenukoBa : MunuctepcTBo 006pa3zoBaHus U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  TOCyAapCTBEHHBIM — TEXHOJIOTHYECKUUA ~ WHCTHTYT
(TexHnyeckuii yHuBepcuter), Kadenpa cuctemHoro ananmsa 1 HHGOPMALIMOHHBIX TEXHOJIOTUH.
— DnekTpoH. TekcToBbie maH. — Cankt-IlerepOypr : [6. u.], 2018. — 52 c. // CIIGI' TU(TY).
Onektponnas OubOmmoreka. — URL: https://technolog.bibliotech.ru  (mata oGparmienus:
08.03.2021). — Pexum gocTyIia: st 3aperucTpUp. MOab30BaTEEH.

8. IlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEJBHBIX PECYpPCcOB, HEOOXOAMMBIX JIsI
OCBOCHMS THCIMIIIHHBI

VYueOHbIii TU1aH, pabodas mporpaMMa AUCITUIUIMHBI U Y4€OHO-METOAMYECKHUE MaTepHUalTbl
(URL: https://media.technolog.edu.ru).
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O6pa3oBarenbHbie IHTEpHET-TIOPTAIIBI:
- benepanbHbiii mopTan «Poccuiickoe oopazosanue» (URL: http://www.edu.ru);
- poccHiickuii mopTai oTKkpbiToro oopasosanus (URL: https://openedu.ru).

DIIEKTPOHHO-OUOIMOTEYHBIE CHCTEMBI:
- «DnexTpoHHbBIN ynTaIbHbIHN 3a1 — bubmuoTex» (URL: https://technolog.bibliotech.ru);
- «JTauw» (URL: https://e.lanbook.com/books).

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

OTKpBITBIC HOPMATHBHO-IIPABOBBIC HH(POPMAIIMOHHBIC CUCTEMBI

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

-baza HOpmartuBHO-mipaBoBOM  mokymeHTaummu  «Koncynprant Ilmroc»  (URL:
http://www.consultant.ru);

- UndopmanmonHast cucremMa HOPMATUBHBIX JTOKYMEHTOB U craHaaptoB «NormaCSy
(URL.: https://www.normacs.ru).

MexayHapoiHble MYJIbTUAMCUUIUIMHAPHBIC aHAIWTHYECKHE pedepaTuBHbIE 0a3bl
JAHHBIX HAYYHBIX MyOJIMKaIUA:

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

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

9. MeToauyeckue yKazaHus il 00y4YaIOLIUXCS 10 OCBOEHUIO JUCIUNIMHBI

Bce Buapl 3aHATHII 1O AMCUMIUIMHE «ABTOMAaTHU3MPOBAHHOE IPOECKTHPOBAHUE
MPOBOASATCS B COOTBETCTBUU ¢ TpeboBanusamu cienyromux CTIT (CTO):

1 CTII CIIoI'TH 040-02. KC VYKJB. Bunbsl yueOnbix 3anstuil. Jlexnus. OOmue
TpeOoBaHUSI.

2 CTIT CII6I'THU 020-2011. KC VYKJIB. Buagbl y4eOHbIX 3aHaTHN. JlabopaTopHBIS
3aHATusA. O6mue TpeOboBaHMs K OpraHU3allui U IPOBEICHUIO.

3 CTO CIIGI'TU(TY) 016-2015. KC YKJ/IB. Ilopsimox opraHu3amuyd W MPOBEACHUS
3a4€TOB U HK3aMEHOB

4 CTII CIIGI'TH 048-2009. KC YKJIB. Buner yueOHbIx 3aHaTuii. CamocTosTenbpHas
1aHupyemasi pabora ctyaeHToB. O0mue TpeOoBaHMs K OpraHU3alyu 1 MPOBEACHUIO.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOIO Ha HW3y4YeHHE MAHHOW AMCLUMILIMHBI, JIydIle
BCEr0 OCYILECTBIISITH HAa BECh CEMECTP, IPELyCMAaTpUBasl IPU 3TOM PETYJISPHOE MOBTOPEHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABMIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
ABIISIETCS:

- IUTAHOBOCTh B OpraHU3anuu y4eOHOH paboThl;

- TOTOBHOCTh TEXHUYECKHUX U IPOrpaMMHBIX cpencTts OBM;

- CEpPbE3HOE OTHOLIEHHUE K U3YUYEHHUIO MaTepUaa;

- IOCTOSIHHBIA CAaMOKOHTPOJIb.

Ha 3aHsATUSA CTYAEHT JOJIKEH PUXOAUTh, UMES 3HAHUS 110 YK€ U3YYEHHOMY MaTepHainy.

10. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUHU
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE
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10.1. UndopManiuoHHbIE TEXHOJIOTHH

B yuebHoM mpouecce MO JaHHOM AMCHUIUIMHE MPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

- YTeHHE JICKUUH C UCTIOIb30BAHUEM CIalI-ITPe3eHTALIHIA;

- UCITIOJIb30BAaHHUC TEXHUYCCKUX n MMpOrpaMMHBIX CpCACTB JJISL BBITIOJIHCHU A
MPAKTUYECKON YaCTH AUCUUIUIHHBI;

- B3aUMOJICHCTBUE C OOYYAIONIMMHUCS TOCPEICTBOM D3JIEKTPOHHON HH(DOPMAIIMOHHO-
00pa3oBaTeNbHOM cpebl.

10.2. IlporpamMHoOe oOecnieyeHue

1 Onepanuonnas cucrema Microsoft Windows (akagemudeckas mommucKka).

2 MHOrOIIC/IEBOM  YHUBEPCAIbHBIA PEAakTOp BeKTOpHO#H rpaduku Microsoft Visio
(axamemMuueckas OIIMUCKA).

3 Cucrema ynpaienus 6azamu ganubix Microsoft Access (akagemudeckas MoamucKa).

4 TIporpaMMHBIii ITAKET JUI aBTOMATU3aI[MH U BU3yaIM3allii MaTEMATHYECKUX PaCUETOB
Mathcad 14 (numensus).

5 Cpena TpeXMEpHOTO TBEPIOTENBHOTO MoNUroHanbHoro moxaenupoBanuss ACKOH
Kowmmac 3D LT (munensus).

6 ITaker opucubix nporpamm LibreOffice,Apache OpenOffice uiu Microsoft Office 365

10.3. Ba3bl JaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHBIE CHCTEMBI

HNudopmanmonnas cucrema «EquHoe okHO 10cTyna kK o0pa3zoBaresbHbIM pecypcam» (MC
«EnuHoe OoKHO»), o0OecneuuBaroas CBOOOJHBIA JOCTYH K HHTETPAILHOMY KaTajlory
00pa3oBaTeNbHBIX HTEpHET-pECYpPCOB M AJIEKTPOHHOH OHONMMOTEKe y4eOHO-METOIHYECKUX
MaTepualioB, B TOM YHCIIe s Beiciiero oopasosanus (URL: http://window.edu.ru).

11. MarepuajbHO-TEXHUYECKOE oOOecneyeHne OCBOEHHSl JUCIHMILUIMHBI B X0/
peaau3anuu 00pa3oBaTeIbHON MPOrPaAMMBI

Ha «kadenpe cucrem aBTOMAaTH3MPOBAHHOIO IPOEKTUPOBAHMS U YIPaBIICHUS
CIIOI'TU(TY) wumeercs HeoOXxoaumas MaTepUalIbHO-TEXHUYEcKass 0a3a, COOTBETCTBYIOLIAsS
JENCTBYIOIUM CAaHUTAPHBIM U IPOTUBOINOXKAPHBIM NIPaBUIaM U HOPMaM:

HaumenoBanue

KOMITBIOTEPHOTO ObopynoBanue

Kyiacca Kadeapol
Kiace 30 mocai0YHBIX MECT.
WHTETPUPOBAHHBIX | YueOHass  mebOenb,  MyJAbTUMEIWKHAS  WHTEpPAKTHBHAs  JIOCKa
CHCTEM ScreenMedia.
npoektupoBanus U | [lepcoHanbHble KOMIbIOTEPHI (15 MIT.): ABYXbsiIepHBIN nporeccop Intel
yIpaBICHUS Core 2 Duo (2,33 I'Tm); O3V 4096 Mo6; HXKMJI 250 I'6; CD/DVD
XUMHKO- npuBoa, DVD-RW; Buneokapra NVIDIA GeForce 8500 GT; 3BykoBas
TEXHOJIOTMUYECKUMHU | U CeTeBasi KapThl, BCTPOEHHbIE B MaTEpPUHCKYIO miary. [lepconanbhble
poreccaMmu KOMITHIOTEPHI OOBEAMHEHBI B KOPIOPATHUBHYIO BBIYUCIHTEIBHYIO CETh

Ka(epbl 1 UMEIOT BBIXOJ B ceThb «/HTEepHETY.

3D mpuntep UP 3D Printer Mini (o6macts moctpoenust — 120x120x120
MM; MaTepuajbl IS Te4aTd — aKpHIOOYTaJUEHCTUPOJ, MOJIMIAKTUI;
CKOpocTh nevatu — 30 eM>/4; TouHOCTb mevaty — 0,2 MM).

3D ckanep Sense (o6sactb ckanupoBanus — oT 200x200x200 mm 10
3000x3000x3000 mwm; mone 3peHHs MO TOpH3OHTaIM — 45°, 1o
BepTukam — 57,5°; pasmep ckanupyemoro oobekta — 200-3000 mwm;
CKOpOoCTh ckaHupoBaHusi — 30 KagpoB/c; TouHOCTh ckaHupoBaHus — 0,9
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HanmeHnoBanue
KOMITBIOTEPHOTO ObopynoBanue
KJj1acca Kadeapbl

MM).

3D-mpuntep u 3D-ckaHep BKJIIOYAIOTCS B COCTaB JIaDOPATOPHOTO
KOMIUICKCA JJii OOy4YeHHs COBPEMEHHBIM ammapaTHbIM CpPEACTBaAM U
TEXHOJOTHSIM  aBTOMAaTU3UPOBAHHOTO  IPOEKTUPOBAHUSA  CIOMKHBIX
TEXHUYECKUX OOHEKTOB.

JleknnonHasa 56 mocagoYHbBIX MECT.

ayTUTOpUs YyeOHast MeOeIb.

Mynsrumenuiinbiii npoektop NEC NP41. HoyrOyk Asus a6j na 6ase
nporueccopa Intel Core Duo T2000.

MynbTUMeMiiHAsE HHTEpaKTUBHAs Jocka ScreenMedia.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbS

Jisi MHBaNMIOB W JIMIl C OrPAaHUYECHHBIMU BO3MOXHOCTSIMH y4eOHBIE IMPOIIECC
ocyliecTBisieTcs: B coorBercTBUM ¢ llonmoxkeHuem 00 opraHuzanuu y4eOHOro Ipoliecca s
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEpKJIEHHBIM pekTopoM 28.08.2014.
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IIpunoxenue 1

(obs3aTenbHOE)
DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHUs IPOMEKYTOYHOM aTTecTAlMHU 110
AUCHUILVINHE «KABTOMATH3MPOBAHHOE NPOCKTUPOBAHHE)
1. IlepeuyeHb KOMIIETEHUMI U ITANOB UX (POPMHUPOBAHMS
Nupeke
8 ConeprxaHue Ortan GopMupOBaHUS
KOMIIETCHIIUH
OIIK-4 CriocobeH obecrieunBaTh MPOBEJCHUE TEXHOJIOTMYECKOTO |  IPOMEXKYTOUHBIN

Ipouecca, MCIONb30BaTh TEXHUYECKUE CPEICTBA UL
KOHTPOJISI IIapaMeTpPOB  TEXHOJIOTMYECKOIO  IIpolecca,
CBOMCTB CBIPbSi M TOTOBOW IPOAYKLIHMH, OCYIIECTBIATH
MU3MEHEHHE IIapaMeTPOB TEXHOJOTMYECKOro Ipolecca Ipu
WU3MEHEHUU CBOMCTB ChIPbs
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OMCHUBaHUA

Ko 1 HammeHoBaHue

YpoBHU CHOPMHUPOBAHHOCTH

WHANKATOpa [Nokazarenu chopMUpPOBAaHHOCTH Kpurepuit (onmcanue BHIPAKEHHOCTH IECKPHIITOPOB)
JOCTIKEHHUS (eckpunTOpHI) OLICHUBAHUS «YZIOBJIETBOPHUTEIHEHOY «XOPOILIO» «OTITUYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
OIIK-4.5 PacckazpiBaeT 0 TexHONoOrusaxX M crangaptax | [IpaBuibHBIN OTBET Ha Heysepenno Paccka3zbiBaet o | Crmocoben
Hcnonb3oBanue WHPOPMALMOHHON TOAMACPKKH KU3HEHHOTro | Bompocsl 1.1-1.3. OpPHECHTHUPYETCS B | TEXHOJIOTHUAX U | CAMOCTOSITEIILHO
HOPMAaTUBHOHN W | IMKJIa OOBEKTOB XUMHYECKOH TEXHOJIOTUH TEXHOJIOTHSIX U | cTaHzaprax pacckazarb 0
TEXHOJOTHIECKOM (3H-1). CTaHmapTax “HM)OPMAITMOHHON | TEXHONOTHSIX U
JOKYMEHTalluhn I UHQOPMAITHOHHON MOIIEPIKKHU cTaHgapTax
IMPOCKTHUPOBAHUA u MMOAACPIKKHA JKHU3HCHHOT'O IUKIJIa I/IH(I)OpMaHI/IOHHO
COTIPOBOXKICHUS YKU3HEHHOTO UKIa | 0OBEKTOB i MOIIEPKKA
TEXHOJOTHIECKHAX O00BEKTOB XMMHYECKOH | XUMHUIECKOH YKU3HEHHOTO
MIPOLIECCOB MOITY4YEHHUS TEXHOJIOTHH, JOIMYCKAeT | TEXHOJIOTHUHU C | muKiIa OOBEKTOB
BEIIECTB, MaTepHUajIoB Cepbe3HBIE OIINOKH HaBOSIITUMH XUMHYECKOH
Y U3Jenui BOTIPOCAMH TEXHOJIOTHH c
KOHKPCTHBIMU
puMepaMu
[lepeuncnser weromukum U anroputmbl | llpaBunbHbIH oTBeT Ha | HaseiBaer meromuku u | Ilepeuncnser CaMOCTOSTENEHO
MMPOEKTUPOBAHUS TEXHOJIOTHUYECKUX | Bompocs 2.1-2.3. AITOPUTMBI METOTUKH U | pacCKaspIBaeT o
npoueccos (3H-2). IIpaBuibHEINM OTBET Ha IIPOCKTUPOBAHUSA aJIrOPUTMBI METOIUKAX u
Bompocsl 3.3-3.4. TEXHOJIOTHYECKUX IIPOEKTUPOBAHHUS aNropuTMax
[IpaBunbHBINA OTBET HA | TIPOIIECCOB TEXHOJIOTHYECKUX | MPOCKTHPOBAHUS
Bonpockl 4.4-4.6. C Cephe3- MPOIIECCOB TEXHOJIOTHYECKIX
HBIMHU OLTUOKAMU C OTZICTIb- MPOIIECCOB
HBIMA MOTyYeHUS u
HETOYHOCTSIMU nepepaboTKu
MaTepHaIoB
COBpPEMEHHOMU
SHEPIreTUKU c
IMPUBEACHHUEM
PUMEPOB
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHKEHUS

KOMITETEHLIMH

YpoBHU CHOPMHUPOBAHHOCTH

[Nokazarenu chopMUPOBAaHHOCTH Kputepuit (onmcanue BEIPRKEHHOCTH IECKPHIITOPOB)
(eckpunTOpHI) OILICHUBAHUSA «YAOBIETBOPUTEIBHO» «XOpOILLIO» «OTJINYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIA)
AHanmm3upyeT cTaHaapTel uHpopmarronHoi | [IpaBunbHBIN OTBET Ha Honyckaet AHanmuzupyert CaMocCTOsATETHHO
MOAJICPKKA KUZHECHHOTO IMKiIa O0BEKTOB | Bompock 1.4-1.5,1.19. CYIIECTBCHHBIC OIIMUOKHU | CTaHIAapThI 1 0e30mud04HO
XUMHYeCKoi TexHonoruu (Y-1). pu aHann3e | MHPOPMALMOHHON | aHAJIM3UPYET
CTaHJapTOB MOAACPKKA CTaHJapThI
nHpOpMAITHOHHON JKU3HCHHOTO THKJIA | HHPOPMAITHOHHO
MIOAJIEPIKKH 00BEKTOB i MOJIEPKKU
>KU3HEHHOTO LHKIA | XUMUYECKON >KU3HEHHOTO
O0OBEKTOB XUMHYECKOHN | TEXHOJIOTHHI C | muKiIa OOBEKTOB
TEXHOJIOTUU MOMOIIIBIO XUMHYECKOH
npenoaaBarens TEXHOJIOTHH
CocraBnsieT anropuTMbl HOpoeKkTupoBaHus | IIpaBuibHBIA OTBET Ha Homyckaer cepbe3nble | CocTaBiser I'pamotHO u
TEXHOJIOTHYECKHUX MPOLIECCOB npu | Bomnpoc 1.11. OITUOKHU IIpU | AJITOPUTMBI YBEPEHHO
MEPEHACTPOMKE MPOU3BOICTBA HAa HOBBIM BUJl | [IpaBUNIbHBINA OTBET HA COCTaBJICHUU NIPOEKTUPOBAHHUS COCTaBIISIET
NPOAYKLHH, MPOU3BOAUTEIBLHOCTh, COCTaB | Bompoc 2.1. aJIrOPUTMOB TEXHOJIOTUYECKUX | aJITOPUTMBI
coipbs (V-2). NPOECKTUPOBAHUS MPOLIECCOB IpHU | IPOEKTUPOBAHUS
TEXHOJIOTHYECKUX NIEpPEeHaCcTPOiiKe TEXHOJIOTHUECKUX
MIPOIIECCOB MpH | IPOM3BOACTBA  Ha | MPOLIECCOB  TNPHU
MepEeHacTpOrKe HOBBII BUJI | IEpEHACTpOiiKe
MIPOM3BOJICTBA HA HOBBIN | MPOIYKITUH, MIPOM3BOJICTBA Ha
BUJ MIPOAYKINH, | IPOU3BOIUTENBHOC | HOBBIM BUJ
MPOU3BOAUTENBHOCTD, Th, COCTaB ChIPbS C | MPOAYKIIHH,
COCTaB ChIPbS OTAEIbHBIMU MPOU3BOUTEIHHO
HETOYHOCTSIMHU CTh, COCTaB ChIpbS
HdemoncTpupyer crnocoObl mpencTaBienus | [IpaBuiabHBIIN OTBET Ha Heysepenno, ¢ | JemoHcTpupyeT IIpaBunbHO 51
MHOXECTBA MPOEKTHBIX pELIeHUd Ay | Bompoc 2.3. AKTHUBHOU MTOMOIIIBIO | CITOCOOBI CaMOCTOSITENIEHO
TEXHOJOTHYECKUX TMpoleccoB xumudeckux | [IpaBunbHBIN OTBET Ha IperoaaBaTems MIPEJICTaBICHUS JIEMOHCTPUPYET
npousBocTs (H-1). Borpockl 4.1-4.3, 4.18- | nemoHCTpHpYeT MHOXECTBa CIIOCOOBI
4.20. CHOCOOBI MIPOEKTHBIX MIpEJICTaBJICHUS
MIpeCTaBICHUS peteHnit JUISL | MHOKECTBa
MHOKECTBA TPOEKTHBIX | TEXHOJOTUYECKUX | MPOEKTHBIX
perieHnit JUISL | TIPOLIECCOB peteHni JUIS
TEXHOJIOTMUECKUX XUMHUUYECKUX TEXHOJIOTMUECKUX
MIPOLIECCOB XUMHUYECKHX | MPOM3BOJICTB C | mporeccoB
MIPOM3BOICTB OTJIENTbHBIMH XUMHYECKUX
omnOKaMu MIPOU3BOJICTB
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Kon 1 naumeHoBaHue

YpoBHU CHOPMHUPOBAHHOCTH

WHAMKATOpa [Nokazarenu chopMUPOBAaHHOCTH Kpurepuit (onmcanue BEIPRKEHHOCTH IECKPHIITOPOB)
JIOCTHKEHUS (eckpunTOpHI) OLICHUBAHUS «YZIOBJIETBOPHUTEIHEHOY «XOPOILIO» «OTITUYHO»
KOMITETCHIINU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
OIIK-4.6 [Iepeunciser 0COOEHHOCTH cucreM | IIpaBunbHBIA OTBET HA ITepeunciser Ilepeunciser CroOomHO
Wcnonp3zoBanue yIpaBJiIeHUA MIPOEKTHPOBAHUEM u | Bonpocs! 1.6 —1.10. 0COOEHHOCTH  CHCTEM | 0COOEHHOCTH OpUEHTHpYETCS B
COBpPEMEHHBIX npoeKTHbIMU TaHHbIMU (3H-3). yIpaBiIeHUS CUCTEM 0COOEHHOCTAX
MH(POPMALMOHHBIX IIPOCKTHUPOBAHUEM U | yOpaBJICHUS CHCTEM
TEXHOJIOTHH u MIPOCKTHBIMH JAHHBIMU | IPOEKTUPOBAHUEM | YIPABICHUS
MPOTPaMMHBIX HECaMOCTOSITENIBHO U C | U MIPOEKTHBIMH | TIPOEKTUPOBAHUS
CPEACTB Ul pELIeHHUs CEpbE3HBIMU OIINOKAMHU | JaHHBIMU C|H  HIPOCKTHBIMU
3ajga4 HaBOSIIUMHU JaHHBIMU
MPOEKTHPOBAHUS BOIPOCAMH
TEXHOJIOTUYECKUX HaseiBaeT apxurtekrypy, Xxapaktepuctuku U | [IpaBuibHBIN OTBET Ha Henaer cepbesHble | Ha3piBaer HaseiBaet
MIPOLIECCOB (hyHKIIMOHANBHBIE ~ OCOOEHHOCTH  cucTeM | Bompock 1.12, 1.20. OIUOKHU IIPU | apXUTEKTYPY, apXUTEKTYpY,
XAUMUYECKUX aBTOMATHU3UPOBAHHOTO npoekTHpoBaHus | IIpaBUIBHBIN OTBET HA | EPEUNCICHUH U | XapaKTepPUCTHKH H | XapaKTEPUCTHKH
MIPOU3BOJICTB (3H-4). BoIpoc 2.2. OTHCaHUH (hYHKIIMOHAIBHBIE | U
[IpaBUNbHBINA OTBET HA | APXUTEKTYPHI, 0COOEHHOCTH (yHKUHMOHATBHBIE
Bonpocsl 3.1-3.2. XapaKTePUCTHK U | cucTeM 0COOCHHOCTH
(YHKIIMOHATBHBIX aBTOMATHU3UPOBAHH | CHCTEM
ocoOeHHOCTEeH  CHCTEM | Oro aBTOMAaTHU3UPOBaH
aBTOMAaTH3UPOBAHHOTO | MPOEKTHPOBAHMS C | HOTO
MIPOEKTUPOBAHUS MTOMOIIIBIO MIPOEKTUPOBAHUS
MpernoaaBaTess CaMOCTOSITETTLHO
u 06e3 ommboK
[Ipumensier coBpemeHHbIe | [IpaBUiIbHBIN OTBET Ha [Ipumenser IIpumenser IIpumenser
WHPOPMAITUOHHBIE TEXHOJIOTHH u | Borpock 1.13-1.18. COBPEMEHHBIE COBPEMEHHBIE COBPEMEHHBIE
MpOTrpaMMHBIE CPEJICTBA JIsi pelieHus 3a1a4 | [IpaBunbHbIi oTBeT HA | MH(QOpPMAIIMOHHEIE UHQOPMaIMOHHBIE | WH(POPMALMOHHBI
MIPOEKTHUPOBAHUS TEXHOJIOTHYECKHUX | Bompockl 4.16-4.17. TEXHOJIOTHH U | TEXHOJIOTUH U | € TEeXHOJNOTHMH U
npoIeccoB XuMmueckux mpou3BoacTB (V-3). | [IpaBuiibHbIH OTBET HA | MPOTPaMMHBIE CPEJICTBA | MPOTPAMMHBIE porpaMMHbBIE
Borpockr 2.15-2.17. JUIsl  pellieHds  3ajad | cpeicTBa JUIsl | CpEelCTBa JUISL
[IpaBUNbHBINA OTBET HA | IPOEKTUPOBAHUS peleHus 3aja4 | pemieHuss  3agad
Bompocsr 3.10-3.12. TEXHOJIOTHYECKHX POEKTHPOBAHUS POCKTHPOBAHUS
[IpaBunbHEI OTBET HA | TIPOIIECCOB XUMHUYECKHX | TEXHOJIOTHYECKUX | TEXHOJIOTHYECKUX
Bompocsr 4.11-4.15. MIPOU3BOICTB C | mporeccoB MIPOLIECCOB
CepbE3HBIMU OIIMOKAMHU | XUMHUYECKUX XUMHAYECKUX
MIPOM3BOJICTB C | MPOU3BOJICTB
HaBOISIITUMHU CaMOCTOSITETTFHO
BONPOCaMH u 0e30mnd0YHO
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHKEHUS

KOMITETEHLIMH

YpoBHU CHOPMHUPOBAHHOCTH

[Mokazarenu chopMUPOBAHHOCTH Kputepuit (omucaHue BBIPaKCHHOCTH JICCKPUIITOPOB)
(IecKpUITOPHI) OIICHUBAHUSA «YJOBIETBOPUTEIHLHOY «XOPOIIIOY «OTJIMYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIA)
Pemaer  3amaum  aBTOMaTM3WpOBaHHOIO | IIpaBUIIBHBINA OTBET HA 3aTpynHseTcs u | Pemaer 3a7auu | Pemaer  3agauu
MMPOSKTUPOBAHUS TEXHOJIOTHYECKUX | BOMPOCH 2.3-2.14. JIOTYCKAeT  CEPhE3HBIC | ABTOMATU3UPOBAH- | aBTOMAaTU3UPO-
MPOLIECCOB C UCIOJIh30BAaHUEM COBPEMEHHBIX | [IpaBHIbHBIN OTBET Ha OIMMOKU TPU PEIICHUHU | HOTO BaHHOTO
nH(OPMAITHOHHBIX TEXHOJIOTUH u | Bompockl 3.5-3.9. 3amaq MIPOEKTHPOBAHUS MIPOEKTHPOBAHUS
nporpamMmHbIX cpencts (H-2). [IpaBunbHEI OTBET Ha ABTOMATH3UPOBAHHOTO | TEXHOJOTHYECKHX | TEXHOJIOTHIECKHX
Bompockl 4.7-4.10, 4.16 | mpoekTUpOBaHUS MIPOLIECCOB C | mporeccoB c
-4.17. TEXHOJIOTHUECKUX HCTIONTE30BaHUEM WCTIOTh30BaHUEM
MIPOIIECCOB C | COBpEMEHHBIX COBpPEMEHHBIX
UCIIOJIb30BaHUEM MHQOPMAIIMOHHBIX | WHPOPMALIMOH-
COBPEMEHHBIX TEXHOJIOTUM U | HBIX TEXHOJIOTUI
“H(OPMAITMOHHBIX IIPOTPaMMHBIX U TPOTPaAMMHBIX
TEXHOJIOTHI U | CPEOCTB C | cpencrs
IMporpaMMHBIX CPEACTB OTACJIbHBIMH CaMOCTOATECIIbHO
OIMOKaMH 1 06e30mrd0YHO
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3. TunoBble KOHTPOJIbHbIE 32/1aHUA A5 MPOBEIEHUs TeKylIel aTTecTaluu
KonTpoJsbnas paGora Ne 1

Tema: Pa3paboTka 0000IIEHHONW MaTeMaTHYecKOW MOAETH MPOEKTUPYEMOTO XHUMHKO-
TEXHOJOTNYEeCKOT0 0OBEKTA.

ens pabotel: B BekTopHOU ¢opme B Buae OMOII moctpouts omnucaHue 0OBEKTa
IPOEKTUPOBAHUS BHIOPAHHOHU (110 BapHaHTY) XMMHUKO-TEXHOJIOTUYECKON OTPACIH JUIS PELICHUS
NPUKJIAJHOM 33]]a4 TIOMCKA MPOEKTHOTO PEIICHHUS.

3amaun:

1) Onpenenenrie BEKTOpa HE3aBUCHMBIX MCXOJHBIX JIAHHBIX (XapakTepuctuk) Y o0
00BEKTE MPOSKTUPOBAHMS, COCTABIIIOMINX CPEAY MPOCKTHPOBAHHUS.

2) ®opMupoOBaHKE BEKTOPA BAPbUPYEMBIX TapaMeTpoB Y 0OBEKTA IPOCKTUPOBAHHUSL.

3) Onucanue eneBoit Gpynkuuu npoextupoBanus S(X,Y).

4) IloctpoeHne cuCTeMbl KpUTepHanbHBIX orpanmdeHuii Gj(X,Y), HakIanplBacMbIX Ha
HeneByro pyHKIHIO S B BUJE CTPOTHX U HE CTPOTHX HEPABEHCTB.

5) [TocraHoBKa 3a/1auu MOMCKA BEKTOPA JIOMYCTUMBIX BAPbHUPYEMBIX TTAPAMETPOB Xjon.

6) Cocrapnenue rpadudeckoit uateprnperamuun OMOII B Buze cxemsl ¢ ykazanueM Y, X,
S(X.Y), GiX.Y), Xon.

KonTpoabsnas padora Ne 2

Tema: OOpaboTka SKCIEPUMEHTAJIBHBIX JaHHBIX, CUHTE3 M PErpecCHOHHBIA aHalu3
AMIUPUYECKON MaTeMaTHYECKONH MOJIEN XUMUKO-TEXHOJIOTHYECKOT0 00bEKTA.

Ilenp paboOThl: OCBOEHHME METOAMKH OOpPaOOTKHM HKCIEPUMEHTAIbHBIX JaHHBIX IS
MIOCTPOCHHUST M OIICHKH aJIeKBATHOCTH MAaTEMaTHYECKOW MOJIETH XHUMHKO-TEXHOJOTHYECKOTO
00BeKTa.

3agaun:

1) O3HaKOMHUTBCSI C MEXaHH3MaMH CHHTE3a YpPaBHEHHMH MO JaHHBIM HSKCIIEPUMEHTOB
(cormacHO BapWaHTy) W MHCTPYMEHTaMH Ul PErpPECCHOHHOTO aHAIN3a JKCIIEPHMEHTAIBHBIX
JaHHBIX porpamMmHoi cpeabt Microsoft Excel u PTC Mathcad.

2) TTonyunTh 3KCIIEpUMEHTAIbHBIC JaHHBIE (COTJIACHO BAPHAHTY).

3) B mporpamme Microsoft Excel cdopmupoBats Tabmuiy ¢ 3KCHEpUMEHTAIbHBIMH
JTAHHBIMH, TTPOU3BECTH PETPECCUOHHBINA aHAIIN3 JaHHBIX, PACCUUTATH KOAPPHUIIMEHT KOPPEISAIHA
R? k HanboJIee TOYHOMY PEILICHHIO | TIPH TOM HCIIOIb30BATh THHHMIO TPSHJIA:

- INHEWHYIO;

- IOJIMHOMHUAJILHYIO CO CTENEHbI0 He Oonee 4-if;

- OKCIIOHEHIHAIHHYIO.

C mHaubonee TOYHBIM pEIICHUEM: TOCTPOUTH TIpaduK 3aBHUCUMOCTH, OTOOPa3HUTh
aNMPOKCHUMHUPYIOIIee ypaBHEHHE M KO PUIMESHT armpOKCUMAIHH.

4) B mporpamme PTC Mathcad BBecTn wucXoaHble TaHHBIC, NMpPU BBHIOPAHHOM THIIE
perpeccun —nuneiinas (linfit), momuHoMuansHast (regress) co cTeneHpio MoNIMHOMA He Oosiee 4-i
u okcroHeHImanbHas (expfit), moctpouts rpadukm 3aBUCHMOCTEH, BBIOpaTh HamboOiee
aJIeKBaTHYI0 MOJIENIb 4Yepe3 CpaBHEHHE pacyeTHOro 3HaueHus kputepus PDumepa Fp., ¢
TaOJIMYHBIM 3HAYCHUEM F 46,

5) B mporpamme Curve EXpert BBecTH HMCXOIHBIC JaHHBIC, BHIOpAB HCIMHEHHBIN THIT
perpeccun ¥ BCEBO3MOXKHbBIC BAPHAHTHI HEIMHEHHBIX 3aBUCUMOCTEH, B aBTOMaTUYECKOM PEKHME
HOJTYYUTh HanOoJiee TOYHbIC PEIICHUsS W JAETaJbHO OIMCATh CaMO€ TOYHOE M3 HHUX (ypaBHEHHE
perpeccun, KO3QPHUIUEHTH! YpaBHEHUS, KOADPUIIHMESHT KOPPETSALNHN).

6) ChopmupoBarh OTYET O BBIIOJHCHUH KOHTPOJBHONW pabOThI C HCIIOJIb30BaHHEM
IHCIUIeHHBIX (parMeHTOB uHTepdeiicoB mporpamm Microsoft Excel m PTC Mathcad mo
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Ka)XIOMy W3 3TarmoB. B BBIBOAAaX yKa3aTh B TAOJIMYHOM BHJE IO PE3yJIbTATAM IMOCTPOCHHUSI
ypaBHeHwmii anmpokcumMariuu B Microsoft Excel u PTC Mathcad:

- pe3yIbTHPYIOIIEES YPABHEHUE alllIPOKCUMAIINH;

- koo dunment koppemsauu (aas Microsoft Excel) u pe3ynbraTel cpaBHEHHs pacueTHOTO
3HauyeHus kpurepus dumepa Fp,c, ¢ TabnuunbiM 3HaUeHHEM F 04, (11 PTC Mathcad);

- XapaKTEePUCTUKY KadecTBa aIllPOKCHMAIIMH, OIMHUPAsCh HAa CPaBHEHHE IOJYYCHHOTO
koddpdunuenra xoppemsanuu B MS Excel u pesynbratsl cpaBHEHUS Fpuey C Fiug: M OLCHKY
3¢ GEKTUBHOCTH HCIOJIB3YEMbIX MPOrPAMMHBIX CPeJl U PELICHUS 3aJadd PerpecCHOHHOIO
aHaJIM3a JaHHbBIX.
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4. TunoBbie KOHTPOJIbHDBIC 3aJaHUA 1JId MPOBCACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTAallun

Bonpocsl 111 OlleHKH 3HAHMIA, YMEHHII U HABBIKOB, CGOPMHUPOBAHHBIX Yy CTYJAEHTA
no komnerenuuu OIIK-4 mo cermenram:

Cerment 1. HopmaTuBHO-IIpaBOBbIE JOKYMEHTbl M HMH(OPMAIMOHHBIE CHUCTEMBI B
00J1aCTH TPOEKTHPOBAHHUS TMPOLECCOB XUMHUYECKUX TMPOU3BOACTB. TeXHUYECKOEe oOecreyeHue
CAIIP.

1.1. O6ocHOBaHME HEOOXOAMMOCTH aBTOMATH3UPOBAHHOTO MMPOCKTHPOBAHUS MPOIIECCOB
XUMHUYECKHUX IPOU3BO/ICTB.

1.2. CtpykTypa, cogepxanue u odnaactu npumenenus 'OCT 15.016-2016.

1.3. Ctpykrypa, conepkanue u ooiactu npumenerus [[OCT 2.103-68.

1.4. CALS-TexHOJOTHI M CUCTeMa EIUHBIX MEXAyHaponaHbix cranmaptoB ISO 10303
(STEP) u ISO 13584 (P_LIB). Ha3znauenue, cTpykTypa 1 OCHOBHBIE TOJIOKEHUSI.

1.5. UML. Kparkoe omnucaHue, HazHau€HUE, BUABl AUarpaMM M HX NPUMEHEHHE B
IPOEKTHUPOBAHUU MPOLIECCOB XMMUYECKHX MPOU3BOCTB.

1.6. CAD u CAM — cucremsl, uxX GyHKIUH, XapaKTEPUCTHKH U TIPUMEPHI.

1.7. CAE u CAPP — cuctemsl, ux GyHKIINH, XapaKTEPUCTUKU U IPUMEPHI.

1.8. IlocTaHnoBka mLenM W 3a1a4 aBTOMATH3MPOBAHHOTO IPOEKTUPOBAHHS MPOIECCOB
XUMHUYECKHX MPOU3BO/ICTB.

1.9. ’Ku3HEeHHBI TMKJI TIPOCKTAa W U3JEHHS OOBEKTOB XHWMHUYCCKOW TEXHOJIOTHH.
Onucanue OCHOBHBIX MPUHIMIIOB U METOA0OB IIPOEKTUPOBAHUS.

1.10. [locraHOBKa 3a7auu MPOEKTUPOBAHKS 0O0BEKTa XMMUYECKON TEXHOJIIOTUHU C YIETOM
TpeOOBaHUH K KaUe€CTBEHHBIM MTOKa3aTesIM U 6€30IaCHOCTH MTPOM3BOJICTBA.

1.11. Ilopsaok moctpoeHus (HOpMaIn30BaHHOTO OMHUCAHUS XHMHUKO-TEXHOJIOTMUYECKOTO
nporecca. McxoaHble TaHHbIE, BapbUpyEeMble XapaKTEPUCTUKH, KadeCTBEHHBIE MOKA3aTeJH.
[Toxazarenu 6e3onacHOCTH U paboTocnocoOHocTH. [IpuMep popmann30BaHHOTO ONKUCAHUS.

1.12. CoctaB u ¢yHkuun coBpemeHHOro APM npoexkTupoBIIMKa. YCTpoHCTBa BBOJA-
BBIBOZ[a OOIIETO U CIIEUAIEHOTO Ha3HAYEHUSI.

1.13. Apxutektypa coBpeMeHHONH DBM. XapakTepucTUKH BHYTPEHHUX NepUPEpUHBIX
YCTPOMCTB, HauOoJIee BIUSIONINE HA TIPOU3BOAUTEIHLHOCTE DBM.

1.14. XapakrepucTuku OBM, BIIUSIOLINE Ha paboTOCIOCOOHOCTD "
IIPOU3BOIUTENILHOCTD NporpaMMHbIX cpenctB CATIIP.

1.15. CnocoObl  TOBBIIIEHUS ~ NPOU3BOAMTENBHOCTH M HagexxkHocth  OBM
MPOSKTHPOBIIUKA.

1.16. Buas! 1 Ha3HaYeHHE MaMATH B ycTpoiicTBax DBM.

1.17. Tunsl 1 XapaKTEepUCTUKHU ONEPATUBHOIO 3alIOMUHAIOIIETO YCTPOMCTBA.

1.18. McToyHMKM JaHHBIX AJs oucka uHpopmarmu 00 O9BM u ee TuarHoCTUKH.

1.19. OtkpeiThie VIHTEpPHET-HCTOYHUKH WM HOPMATHBHO-TIPABOBBIE WH(OPMAIIMOHHO-
MIOUCKOBBIE CUCTEMBI, UCIIOJIb3yEeMbI€ JUIsl TIOMCKA U MOJyYeHHs TEKCTOB JTOKYMEHTOB B 00J71acTH
MIPOCKTHPOBAHUS M TTOJEPIKKH )KU3HEHHOTO IHKJIA 00hEKTOB XUMHUECKOW TEXHOJIOTHH.

1.20. Knaccudukanuss BupoB oOecneuennit CAIIP. HMx Ha3zHaueHuwe, O0a30Bble
KOMITOHEHTHI U (DyHKIIHH.

Cermenr 2. Uadpopmanmonnoe obecnieuenne CAIIP, monenupoBanne nanueix, CYBJl u
0a3pl JaHHBIX B CHCTEMax TMOAJCPKKH MPUHATHS NPOEKTHBIX pelIeHud B obiactu
HPOEKTUPOBAHUS MTPOIIECCOB XUMHUECKHUX ITPOM3BOCTB.

2.1. ITocTaHoBKa 3324l MH(POPMALMOHHOTO TOUCKa HAabOpa ONTUMANBHBIX MPOEKTHBIX
pelIeHuii. DTarbl HOATOTOBKH U PEIICHNUS 3aa4i HH(POPMAIIIOHHOTO MOUCKA.

2.2. CocraB unpopmarronHoro odecneuenust CAIIP. @ynkiyn u 6a30Bble KOMIIOHEHTHI
nHpopmarmonHoro odecriedeHust CAIIP.

27



2.3. Oranbl co3maHus WH(GOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI JJIsl pEIICHUS 3aJa4yH
MOKCKA ONTUMAIIbHBIX ITPOEKTHBIX PEIICHUH B 001aCTH XUMUUYECKOI TEXHOJIOTHH.

2.4. ER-mnarpamma u ee KOMIIOHEHTBI. OTHOIICHHUS, CBSI3U, KIIOYEBBIC 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 mist MOCTPOCHUST KOHIENITYaTbHON
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 Ha3HAUCHUE W MPEUMYIICCTBO.

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 kmoveid B persinnonaoit bJl. Haznauenne kaxmoro Buja.

2.13. Tunsl panHbix mnoned Ttabnun bJl. Ilepedncnauts c ykazaHueM HpuMepa
WCIIOJIb30BaHUS.

2.14. O6s13aTenbHbIe U HeoOs3aTeNbHbIe aTpuOyThI TabmuIl 6a3bl JaHHBIX. VX BiIHsHHUE HA
KaueCTBO M HEMPOTHBOPEYMBOCTH XPAaHEHUS JAHHBIX W OPTaHU3AIMIO IMPOIecca YIpPaBIICHUS
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
nanubix. 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. Kpurepun aneKkBaTHOCTH
MaTEMaTUYECKON MOJEIIN.

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

3.8. BeruucnurenpHas  CKOPOCTh W TOYHOCTh ~ MAaTEMaTHYECKOW  MOIENH  Kak
KOHKYPHPYIOIIIHE XapaKTePUCTUKU MaTeMaTH4ecKoi Moaenu. CriocoObl ONTUMH3AIUN CKOPOCTH
Y TOYHOCTHU BBIUMCICHHH.

3.9. lonymieHusi, NIpUHITHIE IPU MaTeMaTHYECKOM MoJenupoBaHuu. LlenecooOpa3HOCTb
BHECEeHHUs AonyiieHnid. KoMmneHcanus ommOKy BEIYMCICHMS.

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, Ha3HAUEHHE U CPABHUTEIBbHBIE XapaKTEPUCTHUKU POTPAMMHBIX MTAKETOB
pPErpecCHOHHOrO aHajM3a AKCIEPUMEHTANbHBIX HaHHBIX M ctatucTuku (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-mMonenupoBaHus MO apXUTEKType U crocobam 3D-
MOJIEJIUPOBAHUS.

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

4.4. Texctrypsl 1 Matepuainsbl. [IpuHIun HanoxxeHus. JJoCTOMHCTBA M HEIOCTATKHU 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 cpencta CAIIP mns mpoextupoBanus 3D-moxeneil. Mx GazoBble
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. Matepuansl, ucnonb3yembie mnpu 3D-meuatu. VX mpuMeHeHUe I pa3IUYHBIX
1esel, MpeuMyIecTBa U HeJ0CTaTKH, (PU3UUECKHE CBOMCTRA.

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

4.12. 3D-npunTep. Bunel, ycrpoiictBo, TexHonoruu 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. Ha3naueHue wu cpaBHUTEIbHAsS
XapaKTepUCTHKA MO (QYHKIIMOHATY, JIUIIEH3UPOBAHUIO 1 MUHUMAaJIbHBIM TpeOoBaHMsIM K OBM.

4.15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Ha3nauenne u
CpPaBHHUTENbHAS XapaKTEPHUCTUKA MO0 (PYHKIHOHATY, IHUIEH3UPOBAHUIO ¥ MHHUMAaJIbHBIM
TpeboBaHusIM K DBM.

4.16. Hactpoiiku 3D-neyatu, BIUSIONINE Ha KAYECTBEHHBIC XapAKTEPUCTUKH U3/ICTIHSI.

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

4.18. IlocraHoBka 3agaud (pU3MUYECKOrO MPOTOTUIHUPOBaHMA u3Aenuid. OnucaHue
TEXHOJIOTUM H3TOTOBJICHUST 3D-TpOTOTHUIIOB OOBEKTOB IMPOEKTUPOBAHHS C HCIIOIB30BaHUEM
JAMUHUPOBAHUS U OCEBOM JUTOTpauH.

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

4.20. Tlopssiok  MOATOTOBKM H  BhIMONHEHUs 3D-medatn  (BBIOOp W KaMOpPOBKA
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. MeToauyeckne MaTepuaJIbl JAJIs ONpeaeseHUs NMPouelyp OLeHUBAHUSA 3HAHU,
YMEeHUIl 1 HABbIKOB, XapaAKTEPU3YIOIIMX dTanbl (OPMUPOBAHNS KOMIIETEHIM i

[TpomexxyTouHast aTTrecTanusi IO JUCHUIUIMHE TPOBOJUTCA B COOTBETCTBUU C
tpeboBanusimu CTO CIIGI TU(TVY) 016-2015. KC YK/IB. Iopsinok opraHu3aiy U IpOBeICHHS
3a4€TOB M YK3aMEHOB.

[To nucuuIUIMHE MPOMEXYTOUYHAS aTTECTAIHsI TPOBOIUTCS B (hopMme 3aueTa.

[Ikana oneHUBaHUS Ha 3a4eTe — «3a4eTy», «He3aueT». [Ipu 3TOM «3adeT» COOTHOCHTCS C
MOPOT'OBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITETCHIINH.
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IIpunoxerHue 2
(obs3aTenbHOE)

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.]'ILTeTZ XHWMMHU BEIIECTB M MaTEpUATIOB

Kadenpa: OOmieit XuMUIeCKOW TEXHOJIOTHH U KaTaln3a

Hanpasnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS

YpoBeHb NOATOTOBKU: bakanasp

VYuebnas AUCHHUITIIIMHA: ABTOMaTHU3HPOBAHHOE IPOSKTHPOBAHNE

I'pynna:
OTYET
O JABOPATOPHOM PABOTE Ne
TEMA:
BAPUAHT No

[IpenonaBarenu ITerpos /I.H.

Kosnos A.B.
HUcnonuutenu

OTMeTKa 0 3a4eTe

Cankr-IlerepOypr
2021
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[puioxenue 3
(obs3aTenbHOE)

dopma TUTYJBHOTO JIMCTA AJIs1 0(pOpMJIEHUSA
KOHTPOJIbHBIX padoT

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

CDaKy.]'ILTeTZ XHWMMHU BEIIECTB M MaTEpUATIOB

Kadenpa: OOmieit XuMUIeCKOW TEXHOJIOTHH U KaTaln3a

Hanpasnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS
YpoBeHb NOATOTOBKU: bakanasp

VYuebnas AUCHHUITIIIMHA: ABTOMaTHU3HPOBAHHOE IPOSKTHPOBAHNE

I'pynna:
KOHTPOJIBHASA PABOTA Ne
TEMA:
BAPUAHT Ne
IIpenonasarenu ITerpos JI.H.
Kozmos A.H.
Hcnonaurens

OTMeTKa 0 3aUeTe

Cankr-IlerepOypr
2021
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