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1. IlepeyeHb NMJAHMPYeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUHMILJIMHE, COOTHECEHHBIX € NMJIAHHPYEMBIMH pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

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

10 JUCIUILINHE:

KO,I[ N HAUMCHOBAaHHEC

KO,I[ N HAMMCHOBAHUEC MHAUKATOpa

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIINHU IOCTHIKEHUS KOMIIETEHIINU (meckpumnTopsl)
OIIK-4 OIIK-4.5 3HATh:
Cnocoben obecrnieunBaTh TpoBeAcHHE | Mcronp3oBaHWe  HOPMATUBHOM M | - TEXHOJOTMHM H  CTaHAAPThl MHGOPMAIIMOHHOW  TOJJEPIKKH

TCXHOJIOTHYCCKOT'O npomnecca,
HCIIOJIb30BATh TCXHHUYCCKHEC CPCACTBA

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

OCYIIECTBIISITH U3MEHEHHE MTapaMETPOB
TEXHOJIOTHYECKOT0  Iporecca  IpH
WU3MEHEHHH CBOMCTB CBIPbS

TGXHOJIOI‘I/I‘-IGCKOﬁ IIOKYMGHTaLII/II/I JUUIA
MPOEKTUPOBAHUS U COMPOBOKIACHUS
TEXHOJIOTHYECCKUX MPOLECCOB
MOJIyYEHUsl BEIECTB, MaTepUajioB M
n3aenni

YKU3HEHHOTO IHKJIAa 00bEKTOB XUMHUecKoi TexHooruu (3H-1);

- METOJIMKM ¥  QJITOPUTMBl  MPOCKTHPOBAHHSI TEXHOJIOTUYECKUX
npoueccoB (3H-2);

Ymers:

- OPUEHTUPOBATHCA B CTaHAApTaXx WMHMOPMALMOHHOW IOAJIEPIKKU
KM3HEHHOTO UKJIa 00bEKTOB XUMHUUECKOM TexHoaoruu (Y-1);

- COCTaBJIATh  AJNTOPUTMBI  MPOEKTUPOBAHUS  TEXHOJIOIMYECKUX
MPOLIECCOB TMPH MEPEHACTPOMKE TMPOM3BOJACTBA HA HOBBIM BHI
NPOJYKIUH, TPOU3BOAUTEIBHOCTh, COCTaB ChIPbs (Y-2);

Baagern:

- croco0amMu MPeACTaBICHUS! MHOXECTBA IMPOEKTHBIX PEIIEHUH s
TEXHOJIOTHYECKHUX IIPOLIECCOB IIOJNYYEHUS BELIECTB, MAaTEpUAIOB U
u3JeHMi pa3IndHoro QyHKIMOHATBHOTO HazHaueHus (H-1).




Kox u HaumenoBanue

Kon n HanmMeHoBaHUe HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIIUH NOCTHXKEHUS KOMIIETEHIIUU (meckpunTopsl)
OIIK-4.6 3HATh:
Hcnons3oBauue COBPEMEHHBIX | - 0COOCHHOCTH CUCTEM yIIpaBJICHHS IPOCKTUPOBAHHEM U

WHPOPMAIIMOHHBIX ~ TEXHOJOTHHA U
IIPOrPaMMHBIX CPEICTB AJI PEIUEHUS
3a1a4 IIPOCKTUPOBAHUSA
TEXHOJIOTHYECKHUX IIPOLIECCOB
XUMHUYECKUX IIPOU3BOJICTB

npoeKTHBIMU JaHHbIMU (3H-3);

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

YMmern:

- ICTIOJIb30BAaTh COBPEMEHHBbIE HH(GOPMAIIMOHHBIE TEXHOJOTHH U
IpOrpaMMHBIE CPEICTBA Ul pELIeHHUs 3aJad I[POEKTUPOBAHUS

TEXHOJIOTUYECKHX  TPOIECCOB  TEXHOJOTMYECKHX  IPOIECCOB
XUMHYECKHUX Mpou3BoacTB (Y-3).
Baajgern:

- crocobamu pelieHus 3a1a4 aBTOMaTU3UPOBAHHOTO MPOSKTHPOBAHUS
TEXHOJIOTHYECKUX TIPOLIECCOB C HCIOJIB30BAHUEM COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHI U MporpaMMHbIX cpeacTts (H-2).




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumumaa «ApromarusupoBanHoe npoektupoBanue» (b1.0.17) orHocutes k broky 1
«lucturuimHbl (MOyH)» 00s3aTeNbHOM YacTu 00pa3oBaTeNbHON NpOrpaMMbl OakanaBpuara U
u3ydaercs Ha 4 Kypce.

B MeroauueckoM IilaHe JAMCUMIUIMHA ONMPAEeTCs HA DIIEMEHTbl KOMIIETCHIMH,
c(OpMHPOBAHHBIE TPU W3YUYECHUH AUCHUIUIMH «BBeneHne B MH(YOPMAIMOHHBIC TEXHOJIOTHUH)
(11  HampaBIEHHOCTH «XHMMHYECKas TEXHOJIOTUS TYIOIUIABKUX HEMETAJUIMYECKUX U
CHJIMKATHBIX ~ MarepuaiioB»), «Martematuka», «mwxeHepHas rpadpukay, «OOmas u
HeopraHuueckass xumus», «OOmias xumudeckas TexHosorus». [lomyueHHsle B Iponecce
U3YYEHHUS AUCLMILIMHBI «ABTOMAaTU3UPOBAHHOE NPOEKTUPOBAHUE)» 3HAHUS, YMEHUS M HaBBIKU
MOTYT OBITh HMCIIOJIB30BaHbl MIPU M3YYEHUU IUCLUIUIMHBI «T€XHOJOrHs 3JIEKTPOTEPMHUECKUX
IIPOU3BOJCTBY» (IJI1 HAIPABJIEHHOCTH «XHMHUYECKasl TEXHOJOTUsl HEOPIaHWYECKUX BELIECTBY),
«TexHonoruss KepaMUKH M OTHEYNOpOB» (MUl HANpPaBICHHOCTH «XUMHUYECKash TEXHOJIOTHUs
TYrOIUIABKMX  HEMETAJUIMYECKUX U  CWIMKATHBIX MaTepualioB»), HpHU  HPOXOXKACHUU
IPOM3BOJICTBEHHON IPAKTUKM, a TaKXe IPHU BBIIOJHEHUM BBITYCKHOM KBaJIM(UKALMOHHOU
paboTHI.

3. O0beM JUCHHUILIMHBI

Bcero,

Bun yuebHoit paboThl 3E/aKarn, 4acos

OO0mast TpyA0eMKOCTb 1M CHUILIIHHBI 3/108
(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)
KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 10

3aHATHUA JICKOIMOHHOI'O THUIIA

3aHATUSA CEMHUHAPCKOI'0O THUIIA, B T.4.

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA —

nmabopaTopHbIe pabOTHI 6

Kypcooe npoexktupoBanue (KP nmum KII) —

KCP _

Jpyrye BUJbl KOHTAaKTHOM paboThI —

CamocrosiTesbHast padora 94
®opma Tekyuero koutpoJs (Kp, pedepar, PT'P, acce) 2Kp
®opma npome:xyTounoii arrectamuu (KP, KII , 3auer, sx3ameH) 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 obecrneuenne CAIIP. 0,5 - - 10 OIIK-4 OIIK-4.5
[TonsTe aBTOMaTU3NPOBAHHOTO OIIK-4.6
pabouero MecTa MPOCKTUPOBIIUKA.

KomnonenTsl APM npoekTHpOBIIKKA.

3. | UudopmanmonHoe obecrieueHre 1 - 2 26 OIlK-4 OIlK-4.5
CAIIP. CYB/, uadopmMaiuoHHbIe 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
(u3nUecKoe NPOTOTHITUPOBAHHUE B OIIK-4.6
MPOCKTUPOBAHUH MTPOIIECCOB
XUMHYCCKUX MPOU3BOJICTB.

AITUTHBHEIE TEXHOJIOTHH.




4.2. 3aHATHA JeKIMOHHOI0 THIIA

Ne
paszmena
IACLIUIUIVHBI

HanmeHnoBaHue TeMBbI
" KpPaTKOC COACPIKAHUC 3aHATHUA

O0beM,
aKajl. 4acel

uHoBannonHas
¢dbopma

1

Beenenne B mucuuruinHy. OCHOBHBIC ONpeNeNicHHS M
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
IPOEKTHPOBaHHE,  LU(PPOBOE  IPOTOTUIHPOBAHUE.
CAIIP. Kiraccuduxkarms CAIIP. Cucremnas
opraum3amuss CAIIP. Buasl o6ecneuenuit CAIIP.
[IpenmeTtHo-opuentupoBanusie CAIIP: MCAD, ECAD,
PDS, CAAD. TIlomstue o CALS-rexnomorusx.
[TpuHOMIIBI  AaBTOMATH3UPOBAHHOTO  MTPOCKTHPOBAHUS
TEXHOJIOTHUECKUX MPOLIECCOB XUMHYECKUX
MPOU3BOACTB. ITocTanoBka LeNu u 3a1a4
MPOEKTHPOBAHUS TEXHOJOTMYECKUX MIPOLIECCOB
XUMUYECKUX  Mpou3BoAcTB. CHCTEMHBIH  MOAXO],
CTpyKTypa U cTtanuu mpoektupoBanus. [OCT 15.016-
2016 «Cuctema pa3pabOTKH ¥ TOCTAHOBKHU MPOAYKIIAU
Ha TPOM3BOACTBO». [IOHSATHE TEXHMYECKOTO 3aJaHus,
acKku3HOro u paboyero mnpoekra. ['OCT 2.103-68
«ECK/I. Cragnu pazpabotkm». DenepanbHble HOPMBI U
npaBuiIa B 00JaCTH TEXHOJOTMYECKHX IPOLECCOB
XUMHUYECKUX TPOH3BOJICTB. JIuHrBHCTHYECKOE
obecrieuenne  CAIIP.  Krnaccudukamms — s3bIKOB
00BEKTHOTO MPOEKTUPOBAHUS M MOAEIUPOBAHUS. S3BIK
UML. Ero naznauenue. [Ipumep UML-nuarpamm.

0,5

JIB

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

AnmapatHoe ob6ecneuenne APM  mOpoeKTHpOBIIUKA.
Kputepuu ompenenenns u BbiOOpa ammapaTHOTO
ocHamennst APM mpoektupoBmuka. CrenuamsHOe
MPOTPaMMHOE obecrieueHue UACHTU(DUKAUU
XapaKTePUCTHK U IUarHOCTHKH DBM mpoekTrpoBIka.
Buytpennue ycrpoiictBa OBM, yHuduuupoBaHHbIE
KOMMYHHKallMOHHBIe  uHTep(eicel. [lepudepuiinbie
YCTpOICTBa BBOJA-BHIBOJA OOIIET0 ¥ CHEIHAIBLHOTO
HazHaveHwus. [lpunTep, mnorrep, 3D-npunTep, ckanep,
3D-ckanep, cBETOBOE Tepo, rpadUUecKuil IUIaHIIET,
CEHCOpHBIN  3KpaH. ba3oBble MOHATHS  CpencTB
TEICKOMMYHUKALIUA U CETEBBIX TEXHOJOTUU B pELICHUU

3ama4y aBTOMATU3UPOBAHHOTO MIPOCKTUPOBAHMS,
XpaHeHUS W TepeJayd  MPOCKTHBIX  JaHHBIX,
OpraHu3alNuu €IIUHOTO “H()OPMAITMOHHOTO
MIPOCTPAHCTBA.

0,5

JIB




Ne
paszmena
IACLUIUIVHBI

HaumMenoBaHue TeMbl
1 KpPaTKOC COACPIKAHUC 3aHATUA

O0nemM,
aKaJ. 4acel

NunoBanuonHas
¢dopma

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
cBoiicTBa. PensunoHHble CBA3M. Buael  kirouen.
Obs3arenbHble U HeoOs3aTeNbHBIE aTpUOYThl. CHIIbHEIE
u cnabple cBs3u. Twumbl maHHBIX. Mopaenw IaHHBIX:
koHnentyanpHas (Hotarus [lutepa Yena m MaprtuHa),
JaTajorudeckas (HOTaLMs IDEF1X).
CtpykTypupoBaHHBIA s3BIK 3ampocoB SQL  (0azoBbie
omeparuu — SELECT, INSERT, UPDATE, DELETE).
Pensmmonnas CVYBJ Microsoft Access, omucanmne
uHTepdelica, OCHOBHBIE DIIEMEHTHI M (DYHKIINH.

1

JIB, MK

Maremaruyeckoe obecrieyenre CATIP.
MaremaTHyecKkue MOJENH B 33/iladaX IPOCKTHPOBAHUS
IPOIIECCOB XMMUYECKUX MPOU3BOJICTB.

OCHOBHBIE  TIOHATHS  TEOPHUH  MATEMAaTHYECKOTO
MonmenupoBanus. llemp W 3amadun  MaTeMaTHYECKOTO
MonenupoBanus. Kiaccudukamuss —MaTeMaTHYeCKUX
MOJEIIEH. CrtpyKTypHBIE, (YHKUIMOHAIBHEIE,
TEeOpeTHIECKre (IeTePMUHUPOBAHHBIE), AMIIHPUICCKHE
(cTaTucTHYeCKHE) MaTeMaTndeckue Moaenn. OCHOBHBIC
TpeOOBaHUS, TPEABABIAEMbIE K MaTeMaTHYCCKUM
MonensM. [loHsTHe aHanW3a W CHHTE3a B MOCTPOCHHUU
MaTeMaTHYeCKOTO OMHCAaHUS 00BEKTa MPOSKTHUPOBAHHUS.
OTambl W TPUMEPHl TOCTPOCHUS TEOPETHUCCKUX U
SMIMUPUYECKUX MaTeMaThudeckux wMozeneil. IIpumep
pelieHus  3aadyd  XUMHYECKOH  KWHETHKH Ui
onpejeiacHUs pa0d0YMX YCIOBHM U NPOTHO3MPOBAHUS

Ka4C€CTBCHHBIX XapaKTECPpUCTUK XHUMHKO-
TEXHOJIOTHUYCCKOI'O mnmpounecca. MGTO,I[I/IKB.
KOJIMYSCTBEHHOM OICHKH aJICKBATHOCTHU

MaTeMaTUYECKOU MOJIENU. Y HUBEpCAIbHBIE MAKEThI ISt
aBTOMATU3AllMM U  BU3yaIM3alUUd MaTEMaTUYECKUX
pacuetoB: Mathcad, MATLAB, CurveExpert, DataFit.

JIB, MK




Ne

asena HaumMmeHoBaHue TeMEI OO0neMm, NunoBanuonHas
p Y KPaTKOE COJICpIKAHUC 3aHATHUS aKaj. 4achl ¢dbopma
TUCLHUIUIAHEI
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-
MOJICTTHPOBAHHS (mapameTpuueckoe, KapKacHoe,
MOBEPXHOCTHOE,  TBEPAOTEIbHOE,  MOJEIMPOBAaHUE
Mmetachepamu). Dtamel cuHTe3a 3D-momenu. IToHATHs
«0a30BBI  DJNEMEHT», «TPHAHTYISAIUSA», «0OazoBas
oTeparus», «ImapamMeTpHu3aIs». Texctypsl u
matepuanbl. CpoiictBa MatepuanoB. O030p cpen
TPEXMEPHOTO MTOJIUTOHAITEHOTO MOJICTTHPOBAHHUS:
Autodesk 3d Max, Kommac 3D, SolidWorks, nanoCAD.
A TUTUBHBIE IepeaoBbIe TIPOU3BOJICTBEHHBIE
TEXHOJIOI'nu. HCTOpI/IH pa3sBUTUA u o0OJacTu
npuMeHeHusl. CrocoObl  TIOCTIOWHOTO  HM3TOTOBJICHUS
(U3MYECKOr0 TMPOTOTHIA OOBEKTa IMPOCKTUPOBAHUS:
UV-o0nydyenue, SKCTpy3us, CTPYHHOE HalbUICHHE,
CIUTaBlieHWe, JamuHUpoBaHWe. J3D-mpunTtep. Bunsl,
ycrpoiictBo,  TexHomorum — 3D-mewatn.  CrocoObt
U3rotoryeHus npoaykroB 3D-neuaru: SLA, SLS, FDM,
DLP, CJP, MJM. FDM-1ie4athb 1 BHJIBI MaTEPHAIIOB JIJIS
FDM-niecuatu: 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

O0BewMm,
aKaJl. 4achl

naHoBannonHas
¢dbopma

3

Pa3paboTka  MHGOPMAIIMOHHO-TIOUCKOBOW  CHUCTEMBI
HOJJICPIKKU NPUHATHS NPOCKTHBIX PEIICHUH B 00JacTH
MPOCKTHPOBAHUS MPOIECCOB XUMHUYECKUX POU3BOJICTB.
IIporpamMmHBIe CASE-cpenctBa MOJIETMPOBAHUS
nanubix: AllFusion ERwin Data Modeler, Toad Data
Modeler, Microsoft Visio. TlomHOpYHKIIMOHATBHAS
CVYBJ Microsoft Access. Drambl MPOEKTHPOBAHMS U
pa3BepThiBaHMsl 0a3bl JAaHHBIX. BbImomHEeHHE 0a30BBIX
SQL-3anpocoB s TECTHPOBaHHS PabOTOCHOCOOHOCTH
BJI. Cozmanne rpadUIecKOro  aIMHHHCTPATHBHO-
MOMCKOBOTO HMHTepdelica mojp3oBareis sl paboThl C
JaHHBIMA WHQOpManuoHHOTO o0bekTa. Co3gaHue u
TECTUPOBAHUE MapaMeTpuyeckoro 3ampoca K bBJ u
OT4ETa C TMEpPeYHEM PEKOMEHIYEMBIX IPOSKTHBIX
peuieHui.

2

KtC™m

Matematuyeckoe MOJEIUPOBAHNE B 3aj1ayax
IPOCKTUPOBAHHUS MPOILIECCOB XMMUYECKUX MPOU3BOCTB.
OcBoeHHME TPHUHLUIOB Pa3pabOTKH  TEOPETUYECKOM
JTUHAMHYECKOM MOJIENH c pacnpeaeneHHbIMU
napamMeTpaMu € HCIOJIb30BAHHEM YHUCJICHHOIO METOAA
pemieHuss  auHamMudeckux — cucteM  Pynre-Kyrtel
Pemienne npamoil 3amaud  KMHETUKUM XUMHUYECKUX
peaxiuii (pacyer CKOpOCTEH peaknmuid W OmlpeielieHHe
KUHETHYECKUX KPUBBIX — 3aBUCUMOCTH KOHUEHTpPALMMA
pearupyrommx — BeIECTB OT BpemeHH). Pacuer
ONTHMAJIBHOTO BPEMEHHM pPEaKIMd B COOTBETCTBHM C
HaJIO>KEHHBIMU TEXHUKO-3KOHOMUYECKUMHU u
SKCIUTyaTallMOHHBIMU ~ orpaHuueHusiMu. OmnpeneneHue
ONTUMAJIBHOTO 00beMa peakTopa. PemieHue mnpsMon
3amaun KUHEeTWKH B cpene Mathcad B cooTBercTBUM C
3aIaHHOMI cXeMOH peakuuit TUHAMHYECKON
KMHETHYECKOM MOJeNr Tpollecca, MPOBOJUMOM B
peakTope 3aKpHITOro THUNa TMpH  U300apHBIX U
M30XOPHBIX YCIOBUSX.

KtC™m
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TlonmuronanasHOE TBEPAOTECIILHOC 3D-MO,I[€J'II/IDOB3HI/I€ u

EIJI/I?J/I'-ICCKOG IIPOTOTUITMPOBAHUEC 00BEKTOB XUMHYCCKOMN

TEXHOJIOTHH.

[Mpumepsr  3D-mogpeneit  oOopynoBaHusl U €ro
3JIEMEHTOB, SCKU3BI 1 0a30BbIC OIEPAIHH.
ABTOMAaTH3HPOBAaHHOE MPOCKTUPOBAHHE TPEXMEPHBIX
Mozenell XMMUKO-TeXHOJOTHYECKHX OOBEKTOB B Cpefe
«Kommnac 3D». OcBoeHrne METOIUKH MPOCKTHPOBAHHUS
TPEXMEPHOH  MOJAENH  XHMHKO-TEXHOJIOTUYECKOTO
00BeKTa, rapameTpH3aIun u pa3paboTKu
crrennukarmu Momenu. [loaroroska daitma 3D-momenn
Kk 3D-nievarn.

Ouznueckoe NPOTOTUITUPOBAHUE MOAETICH XUMHYECKOH
TEXHOJIOTHH, aJIUTHBHBIC TeXHONOrHMM H 3D-meuarts.
3D-ipuatep «UP!  Mini  3D». IIporpammuoe
obecnieuenune ans 3D-mevaru, npouecc noarorosku 3D-
nedaTd  (MOATOTOBKa monuroHansHod — 3D-moxmenn
00BeKTa, KamnOpoBKa 000PYIOBaHUS, BBIOOp MaTeprala
u HacTpoiika pexuma 3D-neyarn). [leuaTts pusznveckoro
MPOTOTUIIA 00BEKTa XMMHUYECKOH TexHomoruu Ha 3D-
HpUHTEpE.

KtC™m
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4.4, CamocTosiTeibHasA padoTa 00y4aromMXxcst

No
paszzaena
IUCIUATUIMHEL

ITepeuenb BOpoOCoOB 11t
CaMOCTOSITETFHOTO N3YYEHUS

OO0neMm,
aKaJ. 9acel

®dopma
KOHTPOJIS

1

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

4

VYeTHBIH onpoc

VYcTaHOBKa CHEIHATBHOTO POrPAaMMHOTO 00ECIICYCHUS
U pellieHue 3a1a4 uaeHTH(UKaIMU xapakTepuctTuk JBM
U JMAarHOCTHKH €€ YCTPOMCTB B paMKax IOATOTOBKH
APM  [poeKTUpOBLIMKA M €ro  aJanTaluyd  I0J
nporpammHoe obOecnieueHne CAIIP. VYcranoBka MS
Access, Mathcad, ACKOH «Kowmmac 3Dy, TecTupoBaHre
nx paborocmocobHocTHn Ha OBM ¢ 3amaHHBIMH
TCXHUYCCKUMU XaPAKTCPHUCTHKAMMU.

10

YceTHBIH ompoc

NzyueHnne 0a30BbIX TpaUueCKHX 3JICMEHTOB HOTAIUU
IDEF1X. Bumgslt Mopmeneil maHHBIX: WH(OIOTHYECKAs
Monienb, (msmueckas w™oxenb. 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 Ha
neckronueiMHU  (JokanbHBIMU) CYBJl. AnamuTuueckuii
0030p u (opMaaM30BaHHOE OMHCAaHWE BHEIOPAHHOTO
0o0beKTa XMMHUYECKOW TeXHOJoruu. I[locTpoeHue ero
WHPOPMALMOHHBIX MOZENeH NaHHBIX sl pa3paboTKu
0a3pl TaHHBIX ¥ WH(POPMAIMOHHO-TIONCKOBOW CHCTEMBI
NONAEPKKA ~ NPUHATHA ~ pelmeHus B o0yacTH
MPOEKTHUPOBAHUS MPOLECCOB XUMHUYECKUX 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
KOHTPOJIbHOM paborTe.

26

YcrHbIi omnpoc,
OTHYET 10
KOHTPOJIbHOU
padore Ne 1

N3yueHue HMIMPHUUYECKUX MATEMaTUYECKUX MOJENeH
JUIS  pellleHus: OOpaTHOW 3ajayM KWHETHKU. Merton
HauMEHbIIUX  KBaapaToB. Kpurepun  UUCIECHHOrO
aHanIu3a aJeKBATHOCTH SMIIMPUYECKUX MATEMATHUYECKUX
moneneit. Kputepuit @umepa. Kpurepuit CrproneHTa.
BeinoniHenue 2-i j1abopaTopHON padOTHI: MOCTPOSHUE
MaTpHULBI CTEXUOMETPUUECKUX KO3 UIUESHTOB,
MAaTpULbl YACTHBIX MOPSAKOB, COCTABICHUE U PEIICHHE
cucrembl auddepeHIMaTbHBIX YpPaBHEHHH B cpelie
Mathcad npu BapbuUpOBaHHH TEMITEPATYPhl XUMUYECKHX
peakmuii. Berbop m 0o60ocHOBaHWE BBIOOpa ONTUMATBHBIX
PEKUMHBIX XapaKTepUCTUK (TeMIIepaTypbl U BpEeMEHH
CHHTE3a) M PEAKUMOHHOI0 o0beMa W3 HECKOJBbKHX
BapMAHTOB pEIICHUA 33Jaudl XHMHUYECKOW KHHETHKH.
Onucanne NPUHATHIX MIPH MOJAEIHPOBAHUH JOMYIIECHHH.
[MoaroroBka oryera 1o 2-i KOHTPOILHOU paboTe.

28

YcTHbIi omnpoc,
OTYET 10
KOHTPOJIbHOU
pabote Ne 2
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No

asnena IlepeueHs BompocoB It Obbem, ®dopma
p CaMOCTOSITEIILHOTO U3YyUeHUs aKaJ. 4achl KOHTPOJIS
JTUCIUITAHBI
5 TBeproTenbHOE TOJUTOHAIBHOE MOJIEIMPOBAHHE B 26 YcTHbIl onpoc

cpeae Nan0CAD. CraitHoBOe MOZCIMPOBAaHKE 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

MpOeKTUPOBaHus 1o ero 3D moneny.

AIMTUBHBIC TEXHOJOTHM B 3amadax (HHU3UIEeCKOTO
MPOTOTUITMPOBAHUS  W3ACTHHA.  DJIEKTPOHHO-ITydeBas
miaBka. M3rotoBieHne OOBEKTOB C HCIOJIb30BaHHEM
JIAMUHUPOBAHHUS u OCEBO suTorpaduei.
[IpeobpazoBanre 3D-momenu obbekTa B (opmar s
3D-nevaru. Hactpoiika 3D-npuaTepa, BEIOOp pexuma u
BeIoJHeHue 3D-mmevartw.

4.4.1. Bonpocsl VISt KOHTPOJISI CAMOCTOATEJIbHON padoThl 00y4al0muXCcs

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

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

3. UML. Kparkoe omnucaHue, Ha3Ha4eHHWE, BMJbl JAMAarpaMM U HMX I[PUMEHEHHUE B
IPOEKTUPOBAHUU 00BEKTA XMMHUECKON TEXHOJIOTUU.

4. Xapakrepuctuku OBM, Biustoniye Ha pabOTOCIIOCOOHOCTh U MPOM3BOIUTENBHOCTh
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. quarpammbl  baxmana. IlpuMeHnenue B HMH(OpPMALMOHHOM OINUCAaHUU OOBEKTa
IIPOEKTUPOBAHHUS.

8. Ilpexncrasinenus B 6azax naHHBIX. VX Ha3HauUeHHE U MIPEUMYILECTBO.

9. CepBepubie CYBJI u 06a3pl jaHHbIX MX mnpeuMylnecTBa HaJ JAECKTOMHBIMU
(JIOKaNbHBIMHU).

10. ITopsimox mocTpoeHus: (GpOpMaIM30BaHHOTO OIMHUCAHUS XUMHKO-TEXHOJIOTHYECKOTO
npouecca. McxonHble IaHHBIE, BapbUpyeMble XapaKTEPUCTUKH, KAaue€CTBEHHBIE IOKa3aTellH.
[Toka3zarenu 6e3omacHOCTH U paboTocnocobHocTH. [Ipumep popMaTn30BaHHOTO ONHMCAHUS.

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

12. BeruucnurensHash  CKOPOCTh W TOYHOCTh ~ MATEMaTHYECKOW  MOAENH  Kak
KOHKYPHPYIOIIUE XapakTepucTHKU. CriocoObl ONTUMH3AINN CKOPOCTH U TOYHOCTH BBIUMCIICHUH.

13. lonymenusi, TpUHATBIE TpH MojaenupoBaHuH. llemecooOpa3HOCTE BHECEHHUS
nonyueanid. Komnencanus ommOKy BEIYUCICHHS.

14. Blender 3D, Cinema 4D, Autodesk Maya. Ha3naueHwe u CpaBHUTEIbHAS
XapaKTepUCTHKA 10 (PYHKIIMOHAITY, JINLIEH3UPOBAHUIO 1 MUHUMAJIbHBIM TpeOoBaHUsM K DBM.

15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Haznauenue u cpaBHUTEIbHAS
XapaKTepUCTHKA 10 (PYHKIIMOHAITY, JTULEH3UPOBAHUIO 1 MUHUMAJIbHBIM TpeOoBaHusAM K DBM.
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16. [TocTanoBka 3amaud  (PU3UYECKOTO MPOTOTUNHPOBaHUS u3nenwit. OmnucaHue
TEXHOJIOTUM H3TOTOBJICHUSI 3D-MPOTOTUIIOB OOBEKTOB IMPOEKTUPOBAHHS C HCIIOJIB30BaHHEM
JTAMUHHUPOBAHUS M OCEBOU TUTOTrpaduu.

17. IToctaHoBKa 3amaud (PU3UYECKOTO TPOTOTHIIMPOBAHMS H3ACTHA. DIEKTPOHHO-
nyueBas miaska (DJII1). Onucanue odbopynoBanus ais DJII1.

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

4.4.2 TeMbl KOHTPOJBHBIX PadoOT
KonTpoabHas padora Ne 1

Pa3pabotrka 00O0OIICHHOW MaTeMaTHYeCKOH MOJEIH IPOCKTHPYEMOT0  XHUMHUKO-
TEXHOJIOTHYECKOTO OOBEKTA.

KonTtpouabnas pa6ora Ne 2

OOpaboTka HKCIEPUMEHTAJIbHBIX JIaHHBIX, CHHTE3 U PErpPECCHOHHBIN  aHaIU3
SMIIMPUYECKON MaTEMaTH4YECKON MOJIEIN XUMHKO-TEXHOJIIOTHYECKOTO 00BEKTA.

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

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

6. ®oH/I 01I€eHOYHBIX CPEACTB /sl IPOBe/IeHUsI IPOMEKYTOYHOMH aTTecTAlNU

ITpomerxyTouHas aTTecTanus No AUCHUILIMHE TPOBOIUTCS B (hopMe 3ayerTa.

3aueT mpenycMaTpuBaeT BHIOOPOYHYIO TMPOBEPKY OCBOCHHS IPEIyCMOTPEHHBIX
DJIEMEHTOB KOMIIETEHLIMH M KOMIUIEKTYETCS IBYMsI TEOPETUYECKUMH BONPOCAMHU U3 Pa3HBIX
pa3zenoB JUCUMILIUHBI, COOTBETCTBYIOIIUX 4-M CETMEHTaM BOIPOCOB (MpuiioxkeHue 1).

IIpn cnmade 3adera CTyIEHT IMOJy4yaeT [Ba BOIPOCAa M3 IEPEYHS BOIPOCOB, BPEMs
MOJITOTOBKH CTY/ICHTAa K YCTHOMY O0TBeTY — 110 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3a4eETE!

Bapuant Ne 5

1. Oranbl co3maHust WHGOPMAITMOHHO-TIOMCKOBOM CHCTEMBI ISl PEIICHUS 3aJa4u
MMOMCKA ONTHMAJLHBIX MPOCKTHBIX PEIICHU B 00JaCTH MPOEKTHUPOBAHUS IIPOIIECCOB
XAMHUYECKHUX ITPOU3BOJICTB.

2. MareMaTu4eckne METObI, UCIIONIL3YeMblIe JIJISl PEIICHUS TIPSIMOU 33/]aui KHHETHKU
XUMHUKO-TEXHOJIOTHIECKOTO 00heKTa. KpuTeprun BeIOOpa MaTeMaTHIEeCKOTO0 METOA.
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PGSYJIBTB.TBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
3JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOFOBHﬁ YPOBEHb OCBOCHHUA KOMIICTCHIHMH Ha JAHHOM
OTaIIC — «3aducT».

7. Hepeqeﬂb y‘leﬁHle 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. — MockBa : 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. L. Tenumes ; mon pen.
T. b. Yuctsakosoii ; CIIOI TU(TVY). — Cankr-IletepOypr : LIOII «IIpodeccus», 2010. — 403 c. —
ISBN 978-5-91884-017-7.

3 Esrenes, I'. b. MuTemiekryaibHbie CHCTEMbI MTPOSKTHUPOBaHUS : ydeOHOE mocooue /
I'. b. EBreneB. — Mocksa : U3ngarensctBo MI'TY um. H.D. 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. : Axkagemus, 2015. — 224 c. — ISBN 978-
5-4468-1040-6.

0) 3JIEKTPOHHBIE Y4YeOHbIe H31aAHUS

5. Ctedanona, 1. A. OOpaboTka JaHHBIX U KOMIIBIOTEPHOE MOJECTUPOBAHUE : y4yeOHOE
nocobue / . A. Credanosa. — Caukr-IlerepOypr : Jlans, 2020. — 112 c¢. — ISBN 978-5-8114-
4010-8. — Tekcrt: osnexktpoHHbIH / Jlanb : snexkTpoHHO-OMOMMoTewynas cucrema. — URL:
https://e.lanbook.com (nata obpammenus: 01.11.2019). — Pesxxum moctyma: mo momucke.

6. Tyros, B. B. [IpoekTupoBanne aBTOMaTH3UPOBAHHBIX CHCTEM YIPABICHHS : yueOHOE
nocobue ansa By3oB / B. B. Tyros, A. . Ceprees, H. C. IllapoB. — 2-e u3sn., crep. — CaHKT-
[etepOypr : Jlanb, 2019. — 172 c. — ISBN 978-5-8114-3858-7. — Tekcr : anekrponHsii // JIaHs :
ANIEKTpOHHO-OnOmmoreynass cucrema. — URL: https://e.lanbook.com (mata o6pamienus:
08.03.2021). — Pexxum qocTyma: 1o MOAMUCKE.

7. ba3pl ganHBIX : yueOHOoe mocobme / B. WM. Xamumon [u ap.] : MuHHCTEpPCTBO
oOpazoBanust u Hayku Poccuiickoit ®enepanuu, Cankr-IletepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN HHCTUTYT (TexHuueckuil yHuBepcurer), Kadenpa cucremHoro anamusa u
MH(OPMALIMOHHBIX TEXHOJOTUH. — 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 goctyma: s
3aperucTpup. NoJIb30BaTENEH.

8. MamaeBa I'.A. Cucrema ynpasienus O6asamu naHHbIX Microsoft Access : YueOHOe
nocobue / I'. A. Mamaesa, B. H. UenukoBa : MunucrepcTBo 00pa3zoBaHus U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  ToCyaapCTBEHHBIM — TEXHOJIOTHYECKUUA ~ MHCTHTYT
(TexHnyeckuil ynuBepcuter), Kadenpa cuctemHoro ananmsa 1 H”HGOPMALMOHHBIX TEXHOJIOTHUH.
— DnekTpoH. TekcToBbie naH. — Cankt-IlerepOypr : [6. u.], 2018. — 52 c. // CIIGI' TU(TY).
Onektponnas OubOmmoreka. — URL: https://technolog.bibliotech.ru  (mata o6parmienus:
08.03.2021). — Pexum gocTyIia: st 3aperucTpUp. MOab30BaTEEH.

8. IlepedeHb JJICKTPOHHBIX 00Pa30BaTEJBHBIX PECYpPCOB, HEOOXOAMMBIX ISl
0CBOCHUA JUCHUIIJIMHBbI

VYueOHbIii T1aH, paboyast mporpaMMa JUCIUTIINHBI U y4eOHO-METOIUIECKUE MaTEPHAITBI
(URL.: https://media.technolog.edu.ru).
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O6pazoBatenbHbie IHTEpHET-TIOPTAIBI:
- 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-ananmtuueckuii mopran «Hayunas snextponnas 6uoimorexa» (URL:
https://elibrary.ru).

OTKpBITBIC HOPMATHBHO-TIPABOBBIC HH(POPMAIIMOHHBIC CUCTEMBI:

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

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

- UndopmanmonHast cucremMa HOPMATUBHBIX JTOKYMEHTOB M 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. MeToauyeckne yKazaHus il 00y4YaIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

Bce Buabl 3aHATHH 10 JTUCHMIUIMHE «ABTOMAaTH3MPOBAHHOE IPOCKTUPOBAHHUEY
HPOBOJATCS B COOTBETCTBUU ¢ TpeboBanusmu cienyromux CTIT (CTO):

1 CTII CIIGI'THU 040-02. KC YK/IB. Buabl yueOHbIx 3anaruii. Jlexmms. OOmume
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 M SK3aMEHOB

4 CTII CIIGI'TH 048-2009. KC YK/IB. Buner yueOnbix 3anaruii. CamocTosTenbHas
I1aHupyemasi pabora ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluu U IPOBEAECHUIO.

[TmanupoBaHue BpeMeHH, HEOOXOJMMOTO Ha W3yUeHHE TaHHOW MUCIMIUIMHBI, JTydIle
BCETr0 OCYILECTBIISITh Ha BECh CEMECTp, NMpelycMaTpuBas MPHU 3TOM DPETYJISIPHOE TMOBTOPEHHE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHU MPABUWIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
SIBIISICTCS:

- IUTAHOBOCTh B OpraHu3alnuu y4eOHo! paboThl;

- TOTOBHOCTh TEXHUYECKUX U TPOTPAMMHBIX cpencTB DBM;

- CepbE3HOE OTHOIIEHUE K U3YUYEHHUIO MaTepuala,

- IOCTOSIHHBIA CAaMOKOHTPOJIb.

Ha 3aHATHS CTYAEHT NOJKEH NPUXOJUTh, UMEsl 3HAHUS 110 YK€ U3yUYeHHOMY MaTepHaiy.

10. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH, MCIOJIb3YyEeMbIX NPH OCYLIECTBJICHUHU
0o0pa3oBaTe/IbHOIO Mpolecca Mo AMCIUNIHHE
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10.1. UndopManiuoHHbIE TEXHOJIOTHH

B yuebHOM mpouecce MO JaHHOM AMCHUIIMHE NPEIyCMOTPEHO 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 mommucka).

2 MHOrOIIE/IEBOM  YHUBEPCAIbHBIA pEIakTOp BEeKTOpHO# rpaduku Microsoft Visio
(akageMuyeckast MOJIITUCKA).

3 Cucrema yrpasiieHus 6azamu qaHabix Microsoft Access (akagemuyeckast MOAMUCKA).

4 TIporpaMMHBIiA TTAKET Ui aBTOMATU3aI[MH U BU3yaIH3allii MAaTEMATHYECKUX PaCUCTOB
Mathcad 14 (mumensus).

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

6 ITaker opucubix nporpamm LibreOffice,Apache OpenOffice unu 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
oOpa3oBarenbHbIX HTEpHET-pecypcoB W 3JICKTPOHHON OMONIHMOTEKEe Yy4eOHO-METOIHMYECKUX
MaTepualioB, B TOM 4HcIIe s Beiciiero oopasosanus (URL: http://window.edu.ru).

11. MarepuajbHO-TEXHHYECKOE o0ecriedyeHHe OCBOEHHMs JUCHUIUIMHBI B XOJe
peasu3anuu o0pa3oBaTeIbHOI MPOrpaMMbl

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

HaumenoBanue

KOMITBIOTEPHOTO ObopynoBanue

KJ1acca Kadeapol
Kiace 30 mocai0YHBIX MECT.
WHTETPUPOBAHHBIX | YueOHass  meOenb,  MyJAbTUMEIWWHAs  WHTEpPAKTUBHAs  JIOCKa
CHCTEM ScreenMedia.
npoektupoBanus U | [lepcoHanbHble KOMIBIOTEPHI (15 WIT.): ABYXbsiiepHBIN npoueccop Intel
YIPABICHUS Core 2 Duo (2,33 I'T); O3V 4096 Mo6; HXKMJ 250 I'6; CD/DVD
XUMHKO- npuBoa, DVD-RW; Buneokapra NVIDIA GeForce 8500 GT; 3BykoBas
TEXHOJIOTHUYECKUMU | U CeTeBasi KapThl, BCTPOEHHbIE B MaTEpUHCKYIO 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 — aKpHIOOYTaJUEeHCTUPOJ, MOJHIAKTHUI;
CKOpocCTh nevat — 30 cM>/u; TouHOCTh TIeuatH — 0,2 MM).

3D ckanep Sense (o6sactb ckanupoBanus — oT 200x200x200 mm 10
3000x3000x3000 mwm; mone 3peHHMs MO TOpH3OHTaIM — 45°, 1o
BepTHKaIH — 57,5°; pasmep ckanupyemoro oobekta — 200-3000 mm;
CKOpOCTh ckaHupoBaHusi — 30 kagpoB/c; TOYHOCTh ckaHupoBaHus — 0,9
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HanmeHnoBanue
KOMITBIOTEPHOTO Ob6opynoBanme
KJj1acca Kadeapbl

MM).

3D-mpuntep u 3D-ckaHep BKJIIOYAIOTCSI B COCTaB JIaDOPATOPHOTO
KOMIUICKCa i1 OOy4YeHHsS COBPEMEHHBIM ammapaTHBIM CpPEACTBAM 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.

MynbTUMeMiiHass HHTEpaKTUBHAs gocka ScreenMedia.

12. Oco0eHHOCTH OCBOEHHSI [IUCHUIIMHBI MHBAJIWAAMHM M 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
JJIS1 IPOBE/ACHHS MPOMEKYTOYHOM aTTeCTALMH 110
AUCHHILINHE KABTOMATH3HPOBAHHOE TPOEKTHUPOBAHUE)
1. IlepeuyeHb KOMIIETEHUMI U ITANOB UX (POPMHUPOBAHMS
Nupeke
8 ConeprxaHue Otan GpopMupoBaHUS
KOMIICTCHIIMH
OIIK-4 CnocobeH oOecreynBaTh MPOBEACHHE TEXHOJOTHYECKOTO MPOMEKYTOUHBIN

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. IToka3aTe/in M1 KPUTEPHHU OLIEHNBAHNS KOMIIeTEHIMI HA Pa3JIMYHbIX 3Tanax ux (POpMUPOBAHMS, IIKAJIA OLeHUBAHUS

Ko 1 HammeHoBaHue

YpoBHHU CHOPMUPOBAHHOCTH

WHAMKATOpa [Nokazarenu chopMHUpOBaHHOCTH Kputepuit (onmcaHue BHIPAKEHHOCTH IECKPHIITOPOB)
JOCTHKEHUS (meckpuITOpHI) OILICHUBaHUSA «YZIOBJIETBOPHUTEIHEHOY «XOPOIIOY COTJINYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
OIIK-4.5 Paccka3piBaeT 0 TexHONOrusAX U crangaptax | [IpaBuiibHBIN OTBET Ha Heysepenno Paccka3zbiBaet o | Crmocoben
Wcnonp3zoBanue WHPOPMALMOHHON TOAJACPKKH KH3HEHHOTro | Bompocsl 1.1-1.3. OpUEHTHpYETCS B | TEXHOJIOTHAX U | CAaMOCTOSATENBHO
HOPMaTHUBHOH U | IMKJIa OOBEKTOB XHUMHYECKOH TEXHOJIOTUH TEXHOJIOTHSIX U | cTaHJIapTax pacckazatb 0
TEXHOJIOTHIECKOM (3H-1). cTaHAapTax HHQOPMAITMOHHOW | TEXHOJIOTHSAX |
JOKYMEHTallMd A WHPOPMALUOHHON MIOAJIEPIKKH CTaHzapTax
IMPOCKTHUPOBAHUA u MMOAACPIKKHA JKNU3HCHHOT'O IUKJIa I/IH(i)OpMaHI/IOHHO
COTIPOBOXKICHUS YKU3HEHHOTO OUKIa | 0OBEKTOB i TIOI/IEPIKKH
TEXHOJOTHIECKHAX O0BEKTOB XMMHYECKOH | XUMHIECKOH YKU3HEHHOTO
MIPOLIECCOB MOITY4YEHHUS TEXHOJIOTHH, JOIMYCKAeT | TEXHOJIOTUHU C | mMKiIa OOBEKTOB
BEIIECTB, MaTepHUajIoB Cepbe3HBIE OIINOKH HaBOJALIIMHU XUMHUYECKOH
Y U3Jenui BOIIPOCaMH TEXHOJIOTHH c
KOHKPCTHBIMU
NprUMepaMu
[lepeuncnger Meromuku ©  aaroputmsl | [IpaBUiIbHBIN OTBET Ha HaspiBaer Mmeroauku u | Ilepeuncnser CamocTosTeNnbHO
MIPOEKTUPOBAHUS TEXHOJIOTHYECKUX | BOompocs 2.1-2.3. ANTOPUTMBI METOINKH W | pacCKasbIBaeT o
npoueccos (3H-2). IIpaBuibHEINM OTBET Ha IIPOCKTUPOBAHUSA aJITOPUTMBI METOJUKAX u
Borpocsl 3.3-3.4. TEXHOJIOTHYECKUX IIPOEKTUPOBAHHUS aNropuTMax
[IpaBuibHBINA OTBET HA | TIPOIIECCOB TEXHOJIOTHYECKUX | MPOCKTHPOBAHUS
Bonpocsl 4.4-4.6. C cephe3- MIPOIIECCOB TEXHOJIOTHYECKIX
HBIMHU OLTUOKAMU C OTJICTIb- MPOIIECCOB
HBIMH MOy YeHUS u
HETOYHOCTSIMHU nepepaboTKu
MaTeprajoB
COBPEMEHHOU
SHEPTETHKHU c
IMPUBEACHHUEM
IPUMEPOB
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Kon n HammMeHoBaHme
HWHIUKATOpa
JIOCTHKEHUS

KOMITIETEHLIMH

YpoBHHU CHOPMUPOBAHHOCTH

[Nokazarenu chopMHUpOBaHHOCTH Kputepuit (onmcanue BHIPAKEHHOCTH IECKPHIITOPOB)
(meckpuITOpHI) OILICHUBaHUSA «YAOBIETBOPUTEIHHO» «XOPOILIO» «OTITUYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIR)
AHanmm3upyeT cTaHaapTel uHpopmarronHoi | [IpaBunbHEBIN OTBET Ha Hormyckaet AHanm3upyer CaMocCTOsATETHHO
MOJICPKKA KUIHECHHOTO IMKIa O0BEKTOB | Bompock 1.4-1.5, 1.19. CYIIECTBCHHBIC OIIMUOKHU | CTaHAApThI u  0e30mud04HO
XUMHYeCKoi TexHonoruu (Y-1). pu aHann3e | MHPOPMALIMOHHON | aHAJIM3UPYET
CTaH/IapTOB TTO/IIEPIKKH CTaH/IapTHI
nHpOpMAITHOHHON JKU3HEHHOTO THKJIA | HHPOPMAITHOHHO
MIOAJIEPIKKH 00BEKTOB 7§ MOJIEPKKU
KU3HEHHOTO LOUKIIA | XUMHYECKOH YKU3HEHHOTO
O0OBEKTOB XUMHYECKOH | TEXHOJOTHH C | muKiIa OOBEKTOB
TEXHOJIOTUU MIOMOIIIBIO XUMHUYECKOH
IpenoaBaTens TEXHOJIOTHH
CocraBnsieT anropuTMbl HOpoekTupoBaHus | IIpaBunbHBIA OTBET HA Homyckaer cepbe3nble | CocTaBiseT I'pamotHO u
TEXHOJIOTHYECKHUX MPOLIECCOB npu | Bompoc 1.11. OITUOKHU IIpU | AJITOPUTMBI YBEPEHHO
MEPEHACTPOMKE MPOU3BOJICTBA HAa HOBBIM BUJl | [IpaBUIbHBINA OTBET HA COCTaBJICHUU MIPOEKTUPOBAHUS COCTaBIISIET
MPOAYKIMH, TPOU3BOAUTENBHOCTh, COCTaB | Bompoc 2.1. ANTOPUTMOB TEXHOJIOTHYECKUX | aJTOPUTMBI
coipbs (V-2). MIPOEKTUPOBAHUS IIPOIIECCOB IIpH | TPOEKTUPOBAHUS
TEXHOJIOTMYECKUX NepeHacTpoiike TEXHOJIOTHYECKUX
MIPOILIECCOB MpH | MPOM3BOACTBA Ha | MPOLIECCOB  TPHU
MEepEeHaCTPONKe HOBBII BU]I | IEpEHACTPOMKE
MIPOM3BOJICTBA HA HOBBIN | MPOIYKIUH, MIPOM3BOJICTBA Ha
BUJ MIPOAYKINH, | IPOU3BOIUTENBHOC | HOBBIM BUJ
MIPOU3BOJIUTEIHHOCTb, Th, COCTaB CBIPHSI C | MPOIYKIIHH,
COCTaB CBIPhs OT/IENTbHBIMHA MIPOU3BOIUTEIHHO
HETOYHOCTSIMHU CTh, COCTaB ChIpbs
HdemoncTpupyer crnocoObl mpencTaBienus | [IpaBuiabHBII OTBET Ha Heysepenno, ¢ | lemoHcTpupyer IIpaBunbHO 51
MHOXKECTBA TPOEKTHBIX peIIeHuil Juisa | Bompoc 2.3. AKTUBHOM MTOMOIIIBIO | CITOCOOBI CaMOCTOSITETTLHO
TEXHOJOTHYECKUX IpoleccoB xumuyeckux | [IpaBunbHBIN OTBET Ha IIperoaaBaTems MIPEJICTaBICHUS JIEMOHCTPUPYET
npousBoacTs (H-1). Bompockl 4.1-4.3, 4.18- | nemoHCTpHpYeT MHOKeCTBa CHOCOOBI
4.20. CIIoCcOObI IIPOEKTHBIX MIPEJICTaBICHUS
MIpeCTaBICHUS perieHnit JUISL | MHOYKECTBA
MHOKECTBA TPOEKTHBIX | TEXHOJOTHYECKUX | MPOEKTHBIX
perieHnit JUISL | TIPOLIECCOB peteHnit JUIs
TEXHOJIOTMUECKUX XUMHUYECKUX TEXHOJIOTMUECKUX
MIPOLIECCOB XUMHUYECKHUX | MPON3BOJICTB C | mporeccoB
MIPOM3BOICTB OTJIENbHBIMH XUMHYECKHUX
omnOKaMu MIPOU3BOJICTB
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Ko 1 HammeHoBaHue

YpoBHHU CHOPMUPOBAHHOCTH

MHANKATOpa [Nokazarenu chopMHUpOBaHHOCTH Kpurepuit (onmcanue BHIPAKEHHOCTH IECKPHIITOPOB)
JOCTHKEHUS (meckpuITOpHI) OLICHUBAHUS «YZIOBJIETBOPHUTEIHEHOY «XOPOIIOY «OTITUYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
OIIK-4.6 [Iepeunciser 0COOEHHOCTH cucteM | IIpaBunbHBIA OTBET HA ITepeunciser ITepeunciser CrobomHO
Wcnonp3zoBanue yIpaBJiIeHUA MIPOEKTHPOBAHUEM u | Bonpock! 1.6 —1.10. 0COOEHHOCTH  CHCTEM | 0COOEHHOCTH OpUEHTHUPYETCS B
COBpPEMEHHBIX npoeKkTHbIMU TaHHbIMU (3H-3). yIpaBiIeHUS CUCTEM 0COOEHHOCTAX
MH(POPMALMOHHBIX IIPOCKTHUPOBAHUEM U | yIpaBJICHUS CHUCTEM
TEXHOJIOTHH u MIPOCKTHBIMH JAHHBIMU | IPOEKTUPOBAHUEM | YIPABICHUS
MPOTPaMMHBIX HECaMOCTOSITENIBHO U C | U MPOEKTHBIMH | TPOEKTUPOBAHUS
CPEACTB Ul pELIeHHUs CEpbE3HBIMU OIINOKAMHU | JTaHHBIMU C|H  HPOEKTHBIMU
3aga4 HaBOJSILUMHU JaHHBIMU
MPOEKTHPOBAHUS BONPOCAMH
TEXHOJIOTUYECKUX HaspiBaeT apxurtekrypy, Xapaktepuctuku U | [IpaBuibHBIN OTBET Ha Henaer cepbesHble | Ha3piBaer HaseiBaer
MIPOLIECCOB (hyHKIIMOHANBHBIE  OCOOEHHOCTH  cucTeM | Bompock 1.12, 1.20. OIUOKHU IIPU | apXUTEKTYDPY, apXUTEKTYpY,
XAUMUYECKUX aBTOMATHU3UPOBAHHOTO npoekTHpoBaHus | IIpaBUIbHBIN OTBET HA | IEPEUNCICHUH U | XapaKTepPUCTUKU H | XapaKTEPUCTHKH
MIPOU3BOJICTB (3H-4). BoIpoc 2.2. OTHCaHUH (byHKIIMOHAIBHBIE | U
[IpaBUNbHBINA OTBET HA | APXUTEKTYPHL, 0COOEHHOCTH (yHKUNOHAIbHBIE
Bompocsl 3.1-3.2. XapaKTePUCTHK U | cucTeM 0COOCHHOCTH
(YHKIIMOHATBHBIX ABTOMATU3HUPOBAHH | CUCTEM
ocoOeHHOCTEeH  CHCTEM | Oro aBTOMAaTHU3UPOBAH
aBTOMAaTH3UPOBAaHHOTO | MPOEKTHPOBAHHS C | HOTO
MIPOEKTUPOBAHUS MIOMOIIIBIO MIPOEKTUPOBAHUS
IIperoaaBaTess CaMOCTOSITETTLHO
u 6e3 ommboK
[Ipumensier coBpemeHHbIe | [IpaBUiIbHBIN OTBET HA [Ipumenser [Ipumenser IIpumenser
WHPOPMAITUOHHBIE TEXHOJIOTHH u | Bonpockr 1.13-1.18. COBPEMEHHBIE COBPEMEHHBIE COBPEMEHHBIE
MpOTrpaMMHBIE CPEJICTBA JIsi pelieHus 3a1a4 | [IpaBunbHbIM oTBeT Ha | MH(QOpPMAIIMOHHbIE UHQOpPMaIMOHHbIE | WHPOPMAIMOHHBI
MIPOEKTHUPOBAHUS TEXHOJIOTHUECKUX | Bonpockl 4.16-4.17. TEXHOJIOTHH U | TEXHOJIOTUH U | € TEXHOJOTMH U
MpOLIECCOB XUMHUUYECKUX TPou3BocTB (Y-3). | [IpaBuiibHBI OTBET HA | IPOrPaMMHBIE CPEJICTBA | MPOTPAMMHBIC pOrpaMMHbBIE
Borpocsr 2.15-2.17. JUIsl  pellieHds  3ajad | CpeAcTBa JUISL | CpelCTBa JUISt
IIpaBUNbHBINA OTBET HA | IPOEKTUPOBAHUS pereHus 3a1a4 | pelleHus  3a1ad
Bompocs 3.10-3.12. TEXHOJIOTHYECKHX MIPOEKTHUPOBAHUS POEKTHPOBAHUS
[IpaBubHBINA OTBET HA | TPOIIECCOB XMMHYECKUX | TEXHOJIOTHMYECKUX | TEXHOJIOTHYECKUX
Bompocs! 4.11-4.15. MIPOU3BOICTB C | mpoLEeccoB MIPOLIECCOB
CEpbE3HBIMU OIIMOKAMHU | XUMHUYECKUX XUMHAYECKUX
MIPOM3BOICTB C | MPOU3BOJCTB
HABOJISIIUMHU CaMOCTOSITETTHHO
BONPOCAMH u 6e301mnb04HO
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Kon n HammMeHoBaHme
HWHIUKATOpa
JIOCTHKEHUS

KOMITIETEHLIMH

YpoBHHU CHOPMUPOBAHHOCTH

[Nokazarenu chopMUPOBAHHOCTH Kputepuit (omucaHue BBIPAKCHHOCTH JICCKPUIITOPOB)
(meckpunTopsl) OIICHUBAHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIOH» «OTJIMYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIR)
Pemaer  3amaunm  aBTOMaTM3WpOBaHHOTO | [IpaBUIIBHBIA OTBET HA 3aTpynHseTcs u | Pemaer 3a7auM | Pemaer  3agauu
MMPOSKTUPOBAHUS TEXHOJIOTHYECKUX | BOIPOCH 2.3-2.14. JIOTYCKAeT  CEPhE3HBIC | aBTOMATU3UPOBAH- | aBTOMATU3UPO-
MPOLIECCOB C UCIOJIh30BAaHUEM COBPEMEHHBIX | [IpaBUIbHBIN OTBET Ha OIMOKU TPU PEIICHUHU | HOTO BaHHOTO
nH(OPMAITHOHHBIX TEXHOJIOTUH u | Bompockl 3.5-3.9. 3amaq MIPOEKTUPOBAHUS MIPOEKTHPOBAHUS
nporpamMmubiX cpencts (H-2). [IpaBunbHBI OTBET HA ABTOMATH3UPOBAHHOTO | TEXHOJOTHYECKHX | TEXHOJOTUIECKHX
Bompockl 4.7-4.10, 4.16 | mpoekTUpOBaHUS MIPOLIECCOB C | mporeccoB c
-4.17. TEXHOJIOTHIECKUX HCIIONTb30BaHUEM HCIIOIIE30BaHUEM
MIPOIIECCOB C | COBpEMEHHBIX COBpPEMEHHBIX
UCIIOJIb30BaHUEM UHQOPMAIIMOHHBIX | WHPOPMALMOH-
COBPEMEHHBIX TEXHOJIOTUM U | HBIX TEXHOJIOTUH
“H(OPMAITMOHHBIX MIPOTPaMMHBIX A TPOrpaMMHBIX
TEXHOJIOTHI U | CpEencTB ¢ | cpencrs
IMporpaMMHBIX CPEACTB OTACJIBbHBIMHU CaMOCTOATECIIbHO
OIMOKaMu 7 6e30IMO0YHO
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3. TunoBble KOHTPOJIbHbIE 32/1aHUA A5 IPOBEIeHUs TeKylIel aTTecTaluu
KonTpoJsbnas paGora Ne 1

Tema: Pa3paboTka 0000IIEHHONW MaTeMaTHYecKOW MOAETH MPOEKTUPYEMOTO XHUMHKO-
TEXHOJOTNYEeCKOTO 0OBEKTa.

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

3amaun:

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

2) ®opMupoBaHKE BEKTOpA BAPbUPYEMBIX TapaMeTpoB Y 00BEKTa IMPOCKTHPOBAHHSI.

3) Onucanwe 1eneBoit Gpynkiuu mpoektupoanus S(X,Y).

4) TTocTpoeHne cUCTEMBbI KpuUTepualbHbIX orpanudeHuid Gj(X,Y), HakiajpIBacMbIX Ha
neneByto GyHKIHIO S B BUJE CTPOTHX U HE CTPOTHX HEPABEHCTB.

5) ITocraHoBKa 3a/1auu MOMCKA BEKTOPA JIOMYCTUMBIX BAPbUPYEMBIX TAPaMETPOB Xnon.

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

KonTpoabsnas padora Ne 2

Tema: OOpaboTka 3KCIIEPUMEHTAIBHBIX JAHHBIX, CHHTE3 M PETPECCHOHHBIA aHAIU3
IMITUPUYECKON MATEMAaTHIECKOW MOJICIIA XUMUKO-TEXHOJIOTHIECKOTO 00BEKTA.

Llenp pabOTBHI: OCBOEHHME METOAMKH OOpPAaOOTKM O3KCIECPUMEHTAIBHBIX JAHHBIX JUIs
MIOCTPOCHHUS M OIICHKH aJCKBATHOCTH MAaTEMaTHYECKOW MOIETH XHUMHKO-TEXHOJOTHYECKOTO
00BeKTAa.

3ajgauu:

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

2) TTonyunTh 3KCIIEpUMEHTAIbHBIC JaHHBIE (COTJIACHO BAPHAHTY).

3) B mporpamme Microsoft Excel cdopmupoBats Tabmuiy ¢ SKCHEpUMEHTAIbHBIMH
JTAHHBIMH, TTPOU3BECTH PETPECCUOHHBINA aHAIIN3 JaHHBIX, PACCUUTATH KOAPPHUIIMEHT KOPPEISAIUN
R? k HaubolIee TOUHOMY PENIEHHUIO U TIPU TOM HCMOIb30BaTh TMHUIO TPEHA:

- INHEWHYIO;

- IOJIMHOMHUAJIBHYIO CO CTENEHbI0 He Oonee 4-if;

- HKCIIOHEHIHATIHHYIO.

C Haubonee TOYHBIM pELICHUEM: TIOCTPOUTH TIpaduK 3aBUCHUMOCTH, OTOOPa3UTh
aNMPOKCHUMHUPYIOIIee ypaBHEHNE M KOA(DPUIMESHT armpoKCUMAIIHH.

4) B mporpamme PTC Mathcad BBecTH uHCXOAHBIC [aHHBIC, MPU BBIOPAHHOM THIIC
perpeccun —nuneinas (linfit), monmuaoMuanbHas (regress) co creneHbio MoJuHOMa He 6osee 4-it
u okcroHeHImanbHas (expfit), mocTpouts rpadukm 3aBUCHMOCTEH, BHIOpaTh HamboOiee
aJICKBaTHYIO MOJIeNIb 4Yepe3 CpaBHEHHWE pAcUeTHOTO 3HadyeHusi kputepus Oumepa Fpue ¢
TaOJIMYHBIM 3HaYCHUEM Fasi.

5) B nporpamme Curve EXpert BBecTM HCXOIHBIC JaHHBIC, BHIOpAB HEIMHEHHBIN THIT
perpeccuu ¥ BCEBO3MOXKHbBIE BAPHAHTHI HEJIMHEHHBIX 3aBUCUMOCTEH, B aBTOMaTUYECKOM PEKHUME
MOJYYUTh HanOoJiee TOYHBIE PEIICHUs W JIETabHO OMHCaTh CaMOe TOYHOE M3 HUX (ypaBHEHHE
perpeccun, KOOQPHUIUEHTH! YpaBHEHUS, KOADDUIMEHT KOPPETSALMHN).

6) ChopMupoBaTh OTYET O BBHIMOJHEHUH KOHTPOJIBHOW pPabOTBl C HCIOIb30BAHHEM
JTMCIUIEHHBIX (parMeHTOB HHTepdeiicoB 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:

- pe3yJabTHPYIOIIEE YPAaBHCHUE alllIPOKCUMALINHY;

- koo dunment koppemsauu (aas Microsoft Excel) u pe3ynbraTel cpaBHEHHs pacueTHOTO
3HaueHust kpurepusi Pumepa Fpiey ¢ TaOnmmunbiM 3HaYeHUEM Fias, (1 PTC Mathcad);

- XapaKTEePUCTUKY KadecTBa aIllPOKCHMAIIMH, OIMHUPAsCh HAa CPaBHEHHE IOJYYCHHOTO
ko3 dunuenta xkoppemsiuun B MS Excel u pesynbratel cpaBHeHHS Fpacy C Fras: U OLCHKY
3¢ GEKTUBHOCTH HCIOJIB3YEMbIX MPOrPAMMHBIX CPeJl U PELICHUS 3aJadd PerpecCHOHHOIO
aHaJM3a 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. TeXHHUYECKOe oOecreyeHue
CAIIP.

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

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

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

1.4. CALS-TexHONOTHI M CUCTeMa EIMHBIX MEXAyHaponHbix cranmaptoB ISO 10303
(STEP) u ISO 13584 (P_LIB). Ha3znauenwue, CTpyKTypa U OCHOBHBIE ITOJIOKEHUS.

1.5. UML. Kparkoe omnucaHue, Ha3Hau€HHE, BUABl AUarpaMM M HX I[PUMEHEHUE B
IPOEKTHUPOBAHUY MPOLIECCOB XMMUYECKUX IIPOU3BOCTB.

1.6. CAD u CAM — cucremsl, uxX GyHKIUHU, 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 IMKJI TIPOCKTAa W U3JEHHs OOBEKTOB XHWMHUYECKOW TEXHOJOTHH.
Onucanue OCHOBHBIX MPUHIMIIOB U METOA0OB IIPOEKTUPOBAHUS.

1.10. [locraHOBKa 3a7auu MPOEKTUPOBAHKS 00BEKTa XMMUYECKON TEXHOJIOTHH C YYETOM
TpeOOBaHUH K KaueCTBEHHBIM [TOKa3aTesIM U 6€30I1aCHOCTH ITPOM3BOJICTBA.

1.11. Topsimok TMOCTpOEHUsT (POPMATH3OBAHHOTO OMUCAHUS XUMHKO-TEXHOJIOTHIECKOTO
nponecca. McxoaHble IaHHbIE, BapbUpyEeMble XapaKTEPUCTUKH, KadeCTBEHHbIE ITOKA3aTeJH.
[Tokazarenu Ge3omacHOCTH U paboTocrnocobHocTH. [Ipumep popMaTN30BaHHOTO OMIHCAHUS.

1.12. CoctaB u ¢yHkuuu coBpemeHHOro APM npoekTupoBIIMKa. YCTpOHCTBa BBOJA-
BBIBOZ[a OOIIETO U CTIEUAIIEHOTO Ha3HAYCHUSI.

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
MPOEKTHPOBIIUKA.

1.16. Buas! 1 Ha3HaYeHHE MaMATH B ycTpoiicTBax OBM.

1.17. Tunbl 1 XapaKTEpUCTUKHU ONEPATUBHOIO 3alIOMUHAIOIIETO YCTPOMCTBA.

1.18. VicTrouHuKyu AaHHBIX A oucka uHopmammu 06 9BM u ee AMarHOCTUKH.

1.19. OtkpoiThie VIHTEpPHET-HCTOYHUKHM M HOPMATHBHO-TIPABOBBIE WH(OpPMAIIMOHHO-
MIOUCKOBBIE CUCTEMBI, UCIIOJIb3yEMbI€ JUIsl TIOMCKA U MOJyYeHHs TEKCTOB JTOKYMEHTOB B 00J1aCcTH
MIPOSKTHPOBAHUS U MOIJEPIKKH )KU3HEHHOTO IIHKJIA 00bEKTOB XUMHUECKOW TEXHOJIOTHH.

1.20. Knaccudukauus BumoB oOecneuenuit CAIIP. Hx Ha3HaueHue, O0a30Bble
KOMITOHEHTHI U (PyHKIINH.

Cermenr 2. Uadpopmanmonnoe obecnieuenne CAIIP, monenupoBanne nanueix, CYBJl u
06a3pl JaHHBIX B CHCTEMax TMOAJCPKKH MPUHATHS NTPOEKTHBIX pelleHud B obiactu
MIPOCKTHPOBAHMUS TIPOIIECCOB XUMHUECKUX TIPOU3BOJICTB.

2.1. ITocTaHoBKa 33/1a4¥ MH(POPMALMOHHOTO TMOUCKa Habopa ONTUMABHBIX MPOEKTHBIX
peIIeHHiA. DTarbl MOATOTOBKH U PEIICHUS 3aa9i HH()OPMAITHOHHOTO TIOMCKA.

2.2. CocraB unpopmarronHoro odecneuenust CAIIP. dynkiyu u 6a30Bble KOMIIOHEHTHI
uHpopmanmonHoro odecneuenus CAIIP.
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2.3. Oranbl co3maHus WH(GOPMAIMOHHO-TIOUCKOBOM CHUCTEMBI JJIsl pEIICHUS 33aJa4yd
MOKCKA ONTUMAJIbHBIX MTPOEKTHBIX PEIIEHUH B 001aCTH XMMUYECKOI TEXHOJIOTHH.

2.4. ER-mnarpamma u ee KOMIOHEHTBI. OTHOIICHHMS, CBSI3U, KIIOUYEBBIC U 00s3aTeIbHBIC
aTpUOYTHI.

2.5. Horanmust IDEF1X. ba3oBble rpaduueckue 31€MEHTHl H 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 U IPEUMYIIECTBO.

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

2.11. Buasl cBs3eii B pensiuonHoi 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. Cepsepubie CYB/I u 6a3b1 nannbix Mx npeumyiectsa Haf neckronasiMu CYB/I.

2.17. Haznauenne u ¢ynkuun nuporpamMmubix CASE-cpexctB s MonenupoBaHUs
nanabix. CpaBHuTENbHAsS XapakTepuctuka Toad Data Modeler, Case Studio, AllFusion ERwin
Data Modeler, MS Office Visio.

Cerment 3. Maremaruueckoe obecrieuenne CAIIP, maTemarnueckoe MOAEIMPOBAHNE 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. TpeboBanwusi, MpeIbSIBIIEMbIE K MATEMATHYECKUM MOJICIISIM.

3.4. MaremaTHuyecKkie METOJIbl, UCTIOJIb3yeMble JJIS PELICHUs] IPSIMOM 3a/laul KHMHETHKH
XUMHUKO-TEXHOJIOTH4YecKoro oobekTa. Kpurepuu BeiOOpa MaTeMaTuyeCKOro MeToa.

3.5. CTpyKTypHBIH 1 TapaMeTpUUECKUil CHHTE3 MaTeMaTHueckoi moaenu. OnucaHue.

3.6. [IpoBepka Ha aqeKBAaTHOCTh MaTeMaTHYECKOW Mojenu. Kpurepum aneKkBaTHOCTH
MaTeMaTHYeCKOM MOJIeIH.

3.7. DMnupudeckas MaTeMaThueckas Mojaesb. [loctaHoBka 0OpaTHOM 3a1auil KHHETHKH.
Kpurepun uncieHHOro aHajin3a aieKBaTHOCTH SMITUPUYECKUX MaTEMaTHYECKUX MOJEIIEH.

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

3.9. lonymienusi, NpUHSTHIE TPU MaTeMaTHYECKOM MoJenupoBaHuu. LlenecooOpa3HOCTb
BHeceHus aonyuieHnil. Komnencanus ommoOKy BEIYUCIEHUS.

3.10. IIporpammHoe oOecrieueHre s MOJEIMPOBAHUS XMMHUKO-TEXHOJIOTMYECKHX
00bekToB. bazoBbie hyHKINM.

3.11. Onucanue, Ha3HAY€HUWE U CPaBHUTEIbHbIE XapaKTEPUCTUKHU YHUBEPCATbHBIX
mozenupyrommux nakeros (Mathcad, UniSim, ChemCad, Hysys, Aspen Plus).
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3.12. Onucanue, Ha3HAUEHHE U CPABHUTEIbHBIE XapaKTEPUCTHUKU MPOTPAMMHBIX TAKETOB
PErpecCHOHHOr0 aHajaM3a AKCICPUMEHTAIbHBIX NaHHBIX W cratuctuku (Datafit, Curve Expert,
Stadia).

Cerment 4. 3D-mMozenupoBanue B 33aJadyax MPOCKTHPOBAHUS MPOIECCOB XMMHUYECKHX
IPOM3BOJICTB. AJIMTUBHBIE 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 Mmarepuansl. CBoiiCTBa MaTepHaoB.

4.4. Texkcrypsl 1 Matepuaibl. [IpuHIun HanoxxeHus. JJocTOMHCTBA U HETOCTATKU TEKCTYP
u MarepuanoB. Kputepum BbiOOpa TexHONOTUU Qu3nueckoro orobpaxkenus 3D-monenn
o0BeKTa.

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

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

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

4.8. TunoBbie MHCTPYMEHTHI U oneparuu i1 moctpoenus 3D-monenu B Kommac 3D.

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

4.10. Matepuansl, ucnons3yembie npu 3D-meuatu. VX mpuMeHeHue i pazIUUHbBIX
1eseH, MpeuMyIecTBa U He0CTaTKH, (PU3UUECKHE CBOMCTBA.

4.11. CnocoObl  MOCIIOMHOTO  W3rOTOBJCHHUS  (DU3MUECKOTO MPOTOTHIA OOBEKTa
npoektupoBanus:  UV-o0iydyeHue, OKCTpy3usi, CTpyWHOE  HalblUIEHUE, CIUIABJICHUE,
JaMUHHPOBAHUE.

4.12. 3D-npunTep. Bunel, ycrpoiicto, TexHonoruu 3D-neyatu. CriocoObl M3roTOBICHHUS
npoaykToB 3D-meyatw.

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. Hasnauenue u cpaBHHUTEIbHAS
XapaKTepUCTHKA MO (QYHKIIMOHATY, JIUIIEH3UPOBAHUIO 1 MUHUMAaJIbHBIM TpeOoBaHMsIM K OBM.

4.15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Ha3nauenne wu
CpPaBHHUTENbHAS XapakTEepPUCTUKA MO0 (PYHKIHOHATY, IHUIEH3UPOBAHUIO KM MHUHUMAaJIbHBIM
TpeboBaHusiM kK DBM.

4.16. Hactpoiiku 3D-neyatu, BIUSIONINE Ha KAYECTBEHHBIE XapaKTEPUCTUKH U3/ICTIHSI.

4.17. KauecTBeHHbIE XapaKTEPUCTUKHU U3ENus, NodydeHHOro 3D-nevaTsio.

4.18. IlocraHoBka 3agaud (pU3MYECKOrO MPOTOTUNHUPOBaHMA u3Aenuid. OnucaHue
TEXHOJIOTUM H3TOTOBJIECHUSI 3D-pOTOTUIIOB OOBEKTOB IMPOEKTUPOBAHHS C HCIIOJIB30BaHHEM
JTaMUHHUPOBAHUS M OCEBOU TUTOrpaduu.

4.19. TlocraHoBka 3amayn (U3NYECKOTO TMPOTOTUIMUPOBAHUS H3ACTHHA. IJIEKTPOHHO-
aydeBas raBka. Onucanue obopynoBanus s DJIII.

4.20. Tlopssiok  MOATOTOBKM H  BhIMONHEHUs 3D-medatn  (BBIOOp W KaMOpPOBKA
o0opymoBaHusi, BbIOOp MaTepuala M pexuma MedaTd, moAroroBka 3D-momenu wusznenus,
nocToOpaboTKa U3JIEHs).

[Ipu coave 3a4yeTa CTyEHT MOJTy4YaeT ABa BOMPOCA U3 MEPEUHs, TPUBEJIECHHOTO BHIIIIE (TI0

OJTHOMY BOIIPOCY U3 Pa3HBIX CETMEHTOB).
BpeMmst moarotoBku CTyieHTa K YCTHOMY OTBETY Ha BOIPOCHI — 10 30 MMH.
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5. MeToauyeckne MaTepuaJIbl JAJIs ONpeaeseHUs NMPouelyp OLeHUBAHUSA 3HAHU,
YMEHHIl 1 HABbIKOB, XapaAKTEePU3YIOIIMX dTanbl GOPMUPOBAHNS KOMIIETEHIM i

[IpomexxyTouHasi arrecTanus 1O JUCHUIUIMHE TIPOBOJAWTCS B COOTBETCTBHUH C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YKB. ITopsiiok opraHU3aIiui 1 MpoBeIeHUs
324€TOB M 9K3aMECHOB.

[To mucruIUIMHE TPOMEKYTOUHAS ATTECTAIlMs TPOBOAUTCS B (hOpMe 3aueTa.

[lIkana oneHUBAaHUS HA 3aUeTe — «3a4eT», «He3aueT». [Ipu 3TOM «3a4eT» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM COPMUPOBAHHOCTH KOMITCTEHITHH.
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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)»

(DaKy.]'IbTeTi XHMUM BEIISCTB M MaTEPHAJIOB

Kadenpa: OO11eit XuMU4IecKOW TEXHOJIOTHH U KaTaan3a

Hanpasnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS

YpoBeHb NOATOTOBKU: bakanasp

VYuebnas AUCHHUITIIIMHA: ABTOMaTHU3HPOBAHHOE IPOSKTHPOBAHNE

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

[IpenogaBarenu ITerpos /I.H.

Kosnos A.B.
HUcnonuutenu

OTtMeTKa 0 3a4yeTe

Cankr-IlerepOypr
2021
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Hpuiaoxenue 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)»

(DaKy.]'IbTeTi XHMUM BEIISCTB M MaTEPHAJIOB

Kadenpa: OO11eit XuMU4IecKOW TEXHOJIOTHH U KaTaan3a

Hanpasnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS
YpoBeHb NOATOTOBKU: bakanasp

VYuebnas AUCHHUITIIIMHA: ABTOMaTHU3HPOBAHHOE IPOSKTHPOBAHNE

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

OTMeTKa 0 3aUeTe

Cankr-IlerepOypr
2021
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