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

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pesynbrare ocBoeHus1 00pazoBaTEIbHON MPOTrPaMMBbI CHIEIMATIUTETA 00YJAIOLIHICS JOIDKEH OBJIAICTh CICAYIOIMMHI PE3YyIbTaTaMHi 00yIeHHS

10 JUCIUILINHE:

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAMMCHOBAHUC MHAUKATOpa

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIIUH JNOCTHXKEHUS KOMIIETEHIIAU (meckpumnTopsl)
OIIK-3 OIIK-3.7 3HATH:
CnocobOeH pemath 3a1auu Hcnons30BaHKe  HOPMATHBHOM W | - TEXHOJOTMM M CTaHAApThl  MH(MOPMAIIMOHHON  TOJICPKKHU

po(heCCHOHATTLHOM e TEIbHOCTH Ha
OCHOBE WH(POPMAIIMOHHOH U
OoubmmorpaduuecKoit KyabTyphl ¢
NpUMEHEHHEM HH()OPMAaIMOHHBIX
TEXHOJIOTHI U ¢ y4eToM TpeOOoBaHUM
nH(pOpMaIMOHHOM 0€30ITacHOCTH.

TEXHOJIOTHYECKON TOKYMEHTAUWUH JJIS
MPOEKTUPOBAHUS U COMPOBOKIACHUS
TEXHOJOTHYECKUX MPOLECCOB
MOJTy4YEeHUs Hu nepepaboTKH
SHEPrOHACBHIIIEHHBIX MAaTepUajJOB U
U3eIIi

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

- METOJIMKH ¥  QJITOPUTMBI MPOCKTHPOBAHHSI TEXHOJIOTUYECKUX
IIPOLIECCOB  MOJIyYEHUS UM  MepepadOTKH  SHEPrOHACHIIIEHHBIX
MmarepuainoB u uszgenuii (3H-2).

Ymers:

- OpHUEHTHPOBATbCA B CTaHAApPTaX HH(DOPMALMOHHOW MOAJEPIKKH
YKM3HEHHOT'O IMKJIa 00BEKTOB XUMUUECKON TexHonoruu (Y-1);

- BBIOMpATh U COTJIACOBBIBATH KPUTEPUU U YCIIOBUS SKCILTyaTalluu
TEXHOJIOTHYECKOT0 00opynoBanus (Y-2);

- COCTaBJIATh QJITOPUTMBI HPOEKTHUPOBAHUS TEXHOJOTMUYECKUX
MPOLECCOB MpPH TNEPEHACTPOMKE MPOM3BOJICTBA HA HOBBIM BHUJ
HPOJYKIIMH, IPOU3BOUTEIBHOCTD, COCTAB ChIPbs (Y-3);

Baagers:

- cnoco0amMH MIPEJCTAaBICHUsSI MHOXECTBA NMPOEKTHBIX PEIIeHUH JUis
TEXHOJIOTUYECKUX  MPOIECCOB  MOJY4YEHHs] U mnepepaboTku
DHEPrOHACHIICHHBIX MaTepuasioB u uzaenuii (H-1).




Kox u HaumenoBanue

Kon n HanmMeHoBaHUE HHIUKATOPA

[Inanupyemble pe3ynbTaTbl 00yUeHHs

KOMIIETEHIIUH NOCTHXKEHUS KOMIIETEHIIUU (meckpumnTopsl)
OIIK-3.8 3HATH:
[Ipumenenue COBPEMEHHBIX | - 0COOEHHOCTH CUCTEM  YIpaBJICHUS NPOCKTHUPOBAHHEM U

WHPOPMAIIMOHHBIX  TEXHOJOTHHA U
IIPOTPaMMHBIX CPEACTB Ul pELIEHUs

3ama4 IPOCKTHUPOBAHUS
TEXHOJIOTUIECKUX HPOLIECCOB
MOJIy4EHUs u nepepadoTKu

SHEPrOHACHIINICHHBIX MaTepUaJoOB U
n3aenni

NpoeKTHBIMU JaHHbIMU (3H-3);

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

YMmern:

- IPUMEHATh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTUH U
IporpaMMHBbIE CpPEICTBA Ul pELIeHHUs 3aJad [POEKTUPOBAHUS
TEXHOJIOTUYECKMX  IPOLIECCOB  MOJY4YEHUs U HepepaboTku
YHEPrOHACHIIICHHBIX MaTepualioB 1 u3aenuii (Y-4).

Baaners:

- cnoco0amM pelIeHus 3ajady aBTOMaTU3UPOBAHHOTO IIPOSKTUPOBAHUS
TEXHOJIOTUYECKUX IIPOLIECCOB C HCIOJb30BAaHUEM COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIA 1 porpaMMHbIX cpeacts (H-2).




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JuciunnnHa «ABTOMaTU3upoBaHHoe npoektupoBanue» (b1.0.22) ortHocutesa k bioky 1
«lucuuIumHbl (MOIYNIN)» 00s3aTeNIbHOM YacT 00pa3oBaTENbHON IporpaMMsbl cCHELUaIUTeTa U
u3ydaercs Ha 4 Kypce B / ceMecTpe.

B wMeroguueckoM IiaHe JUCLMIUIMHA ONMPAECTCS Ha OJIEMEHThl KOMIETCHILIMH,
chopMHpOBaHHBIE TIPU M3yYeHUU auciuIuiud «Hpopmarukay, «Matematukay, «HxeHepHas
rpadukay, «O01mas 1 Heopranudeckas XuMus», «O01as XuMudeckas TeXHoJIorus», «IIpoueccs
U anmnapaTbl XMMHUYECKON TEXHOJIOTUN», «OCHOBBI XMMHM 3HEPrOHACHIIIEHHBIX COECIUHEHUI.
[TosydyeHHBIE B Ipoliecce U3YYEHHUs IJUCLMILUIMHBI «ABTOMATU3MPOBAHHOE ITPOECKTHPOBAHME)
3HAHUS, YMEHHUSI U HABBIKM MOTYT OBITh MCIIOJIb30BAaHbI MPU MU3YYCHUH JUCHUIUIMHBI «MeTobl
IIPOEKTUPOBAHUS IPOU3BOJACTB  JHEPrOHACHINICHHBIX MAaTE€PUAIIOB», IPU HPOXOKICHHUU
NPEIIUTUIOMHON MPAKTHKH, a TAK)KE TIPU BBIITOJIHEHUH BBIITYCKHON KBATH()UKAIIMOHHON padOoTHI.

3. O0beM AUCHHUILIMHBI

Bcero,

Bun yuebHoit paboThl 3E/aKarn, 4acos

OO0mast TpyA0eMKOCTb M CHUILIHHBI 3/108

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ mpenojaBarejieM: 54
3aHATHUS JCKIIMOHHOTO THIIA 18
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 36

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA -

nmabopaTopHbIe pabOTHI 36
kypcoBoe npoektupoBanue (KP wmm KIT) 8
KCP —

Jpyrye BUJbl KOHTAKTHOM paboThI —

CamocrosiTesbHast padora 46

®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) -

®opma npome:xkyTouHoii arrecrauuu (KP, KIT , 3auert, sx3amen) 3ayer, KP




4. Conep:xkanue TUCHUNTHHBI

4.1. Pa3zgennl AMCHUNUIMHBI U BUABI 3aHATHIA

3aHgaTus
- CCMHUHApPCKOIro
E’ < = 3
= THUIIA, s = 2
E aKaj. 4acel | \3 = =
o ) [ S
= o, [0}
S — - E =
=5 |_E| E |s8| 2 z
[ UMEHOBAaHU o = B ) Z
Ne HaumenoBanue S § 58 TS g =
n/n pasjesna AUCIUITHHBL 5 5( \E § 8 o =t 2 E
O = = o ; X z o
B S | g 2 3 < o >
= | 2 |9 > 2
= g5 a. 5 = S
= z 3 S 3 & S
E = 2 = = 2 a.
= S = < = o
= 5| 5 |S S =
I O 3 S
o, <
5] =

1. Beenenue B nucruruimay. OCHOBHBIE 2 — — 4 OIIK-3 OIIK-3.7
onpeaencHus U TepMuHosiorus. O0630p
HOPMAaTUBHBIX IOKYMEHTOB B 00JIaCTH
MPOCKTUPOBAHUS TEXHOIOTHUYECKIX
MPOIIECCOB MOMYYCHUS U IepepabOTKH
SHEPrOHACKIIIEHHBIX MATEPUAIIOB U
U3IEIUN.

2. Texunueckoe obecrieuenue CAIIP. 4 — — 6 OIIK-3 OIIK-3.7
[NoHsiTHE aBTOMATU3UPOBAHHOTO OIIK-3.8
pabodero MecTa MPOEKTHPOBIIIHKA.

Komnonentst APM npoekTupoBIIKKa.

3. | Uadopmanmonnoe obecrieueHme 4 - 12 12 OIIK-3 OIIK-3.7
CAIIP. CYB/, undopmMaiioHHbIe OIIK-3.8
MOJENN U 0a3bl JaHHBIX.

4, MareMaTrnueckoe ooecrieueHmne 4 — 12 12 OIIK-3 OIIK-3.7
CAIIP. MaTtemaTnueckue MOAEIIN B OI1K-3.8
3aJ1a4ax MPOCKTUPOBAHMSI ITPOIIECCOB
MIOJTyYEHUS U ITepepadoTKu
SHEPrOHACHIIEHHBIX MATEPUATIOB U
H3CIINH.

5. | BusyansHoe 3D-monenupoBanue u 4 - 12 12 OIlK-3 OIlK-3.7

H3HYECKOE MPOTOTHITMPOBAHUE B OI1K-3.8
p p
MMPOSKTUPOBAHUH TPOIIECCOB
MOJIyYEHUS ¥ ITepepadoTKU
SHEPrOHACHIIEHHBIX MATEPUAIIOB U
A3JeIni. AJIUTHBHBIE TEXHOJIOTHH.




4.2. 3aHaTHd JEeKIMOHHOI0 THIIA

Ne
asena HaumenoBanue TeMbl O0mBeM, uHoBannonHas
p U KpaTKOE COAECPIKAHUE 3aHITHUS aKaJl. Jyachl ¢dbopma
JTUCIHATIINHBI
1 BBenenne B gucimiuinny. OCHOBHBIE OmIpenelieHus U 2 JIB

TepMuHOIOrusa. O030p HOPMATHBHEIX JOKYMEHTOB B
001aCTH MPOEKTUPOBAHUS TEXHOJIOTMYECKHX MPOLIECCOB
IMOAYYECHHUS WM MEepepabOTKH  DHEPrOHACHIIIEHHBIX
MaTepUAaJIOB U U3ACIIHUH.

OCHOBHBIE OTIPEIICIICHISI u ITOHATHS
aBTOMAaTHU3UPOBAHHOTO IPOCKTHPOBAaHUA. BBenenme B
METOJOJIOTHUIO  TMPOCKTUPOBAHUS  TEXHOJOTUYECKUX

MIPOIECCOB TTOTyYeHUS u nepepaboTKu
SHEPTOHACHIIIEHHBIX ~ MaTepHaiOB W W3JCIHA.
WnxenepHoe MIPOEKTUPOBAHUE, uudpoBoe

nporotunupoBanne. CAIIP. Knaccudpukamms CAIIP.
Cucremnas opranuzanuss CAIIP. Bumger obGecriedennit
CAIIP. IIpenmerHo-opuentupoBanusie CAIIP: MCAD,
ECAD, PDS, CAAD. ITousarue o CALS-Texnonorusx.
[TpuHOMIIBI  AaBTOMATH3UPOBAHHOTO  MIPOCKTHPOBAHUS
TEXHOJIOTHUECKUX MPOLIECCOB MOJTyYEHUS u
nepepadOTKH  DHEProHACHINICHHBIX ~ MAaTepUAlOB |
m3aenuil. [locraHoBKka Uenu U 3a7ad TPOEKTUPOBAHUS
TEXHOJIOTHUECKUX MPOLIECCOB MOJTyYEHUS u
nepepadOTKH  DHEProHACHINICHHBIX  MAaTepUANlOB |
m3nenuid. CHCTEeMHBI TOAXOA, CTPYKTypa W CTaauu
npoektupoBanus. ['OCT  15.016-2016  «Cucrema
paspabOTKM M [OCTAaHOBKM  NPOAYKIMHM  Ha
NPOU3BOACTBO». [lOHSATHE TEXHMYECKOTO 3a/IaHus,
scku3Horo u pabouero mnpoekra. ['OCT 2.103-68
«ECK/. Craauun pa3pabotkny. denepaibHble HOPMBI U
nmpaBujia B OOJIACTH TEXHOJOTMYECKUX IPOIECCOB
MONyYeHUs] M TepepadOTKH  SHEPrOHACHIIIEHHBIX
MaTepHajoB u W3IETIHH. JIMHrBHCTHYECKOE
obecieuenne  CAIIP.  Knaccudukamust — s3bIKOB
00BEKTHOTO TPOEKTHUPOBAHUS M MOJCIUPOBAHUS. SI3BIK
UML. Ero naznauenue. [Ipumep UML-nuarpamm.




Ne
paszmena
IACIUIUIVHBI

HanmeHnoBaHue TeMbI
1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeM,
aKajl. 4acel

unoBannonHas
¢dbopma

2

Texnuueckoe obecneueHue CAITIP. ITonaTue
ABTOMATH3UPOBAHHOTO pabouero MecTa
IPOCKTUPOBIIHUKA. KoMnoHeHThI APM
MPOEKTUPOBIIHKA.

AmnmnapatHoe obecneuenne APM  nIpoeKTHpOBIIUKA.
Kputepun ompenenenust u BbIOOpa  ammapaTHOTO
ocHamennst APM mpoektupoBmuka. CrenuanbHOeE
MIPOTPaMMHOE obecrieueHue UACHTU(UKAUU
XapaKTEePUCTHK U TUArHOCTUKH DBM mpoeKTHpOBIIHKA.
Bayrtpennue ycrpoiictBa OBM, yHHpHUIMPOBaHHBIE
KOMMYHHKallMOHHBIe  uHTep(eicel. [lepudepuiinbie
YCTPOHCTBa BBOJA-BHIBOAA OOINEr0 M CIEHUATBLHOTO
HazHavenwns. [lpunTep, mnorrep, 3D-npunTep, ckanep,
3D-ckaHep, cBeToBOe Tepo, TpadUUEeCKUil IUIAHIIET,
CCHCOpHBIA  9KpaH. ba3oBele MOHATHS  CPENCTB
TEJIEeKOMMYHHUKAITIHA U CETEBBIX TEXHOJIOTUH B PEIICHUH
3amaq aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS,
XpaHCHHUA u nepeaayu IMPOCKTHBIX JaHHBbIX,
Opra"usalnuu €JIUHOTI'O UHGOPMAIMOHHOTO
MPOCTPAHCTBA.

4

JIB

HUndopmarmmonnoe  obecrieuernne  CAIIP.  CVYBJI,
nHGOPMAIMOHHBIE MOJEIH M 0a3bl TaHHBIX.

[lonsitne  wHPOPMAIIMOHHON  CHUCTEMBI,  CHCTEMBI
ynpasnenus 0asamu panHbX, CYBJl, xnaccudukarms
CYB/l, GaHk &aHHBIX, CJIOBapb JMJaHHBIX. OyHKIUU
CYB/. [Tpumenenne CYB/l u 6a3 naHHBIX B MPOEKTHOM
JIEATEIIbHOCTA B OOJAaCTH TOJNYYEeHUS W TIepepaOOTKH
SHEPTOHACHIIIEHHBIX MAaTEPUANIOB U H3/IENHil (IPUMEPHI
ctpykryp BJI u  wunrepdelicoB  monb3oBareneit).
PenstmonHass Mozeh AaHHBIX, PEISIUOHHAS anredpa.
CymHoctr n arpuOyTtel. WX cBoiicTBa. PensiuoHHbIE
CBS3H. Bunnl KJIIOUEH. O0s3arenbHbIe "u
HeoOs3aresbHble aTpuOyThl. CHUJIbHBIC U CJIa0bIC CBS3H.
Tunel nmaHHBIX. MoOAENW MaHHBIX: KOHIENTYaJbHAs
(morarus Ilutepa YUena m Maptuna), garamormgeckas
(morarmust  IDEF1X).  CtpyKTypuHpOBaHHBIH  SI3BIK
3anpocoB SQL (6azoBeie omeparmm — SELECT,
INSERT, UPDATE, DELETE). Pensuuwonnas CYB/I
Microsoft Access, omucanue wuHTEpdeiica, OCHOBHBIE
9JIEMEHTHI U PYHKIHH.

JIB, MK




Ne
paszmena
IACIUIUIVHBI

HanmeHnoBaHue TeMbI
1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeM,
aKajl. 4acel

unoBannonHas
¢dbopma

4

Marematuueckoe obecniedeHue CATIP.
MatemaTHyecKue MOJICNH B 3ajiadaX IPOCKTHPOBAHUS
IIPOIIECCOB [IOITyYeHUS u nepepaboTKu
DHEPrOHACHINIEHHBIX MATECPUAJIOB U M3JICIHUM.

OCHOBHBIC  TOHATHS  TCOPHUH  MATEMAaTUYECKOTO
MonmenupoBanui. llemp W 3amadun  MaTeMaTHYECKOTO
MonenupoBanui. Kiaccubpukamus MaTeMaTHIecKuX
MOJICIIEH. CTpyKTypHBEIE, (yHKITMOHAJIBHEIC,
TEOpPETHUECKHE (ICTEPMHUHUPOBAHHBIC), AMITUPHUCCKUC
(cTaTucTHdeckue) MareMatndeckue Moaenu. OCHOBHBIC
TpeOOBaHUS, TPEABIBIAEMbIE K MaTEeMaTHYCCKUM
MozenaM. [loHaTre aHanmu3a W CHHTE3a B MOCTPOCHUU
MaTeMaTHYeCKOTO OMHCAaHUs 00BEKTa MPOSKTHPOBAHHUS.
OTanel W TPUMEPHl TOCTPOCHUS TEOPETHYECKUX U
SMIOMUPUYECKUX MaTeMaTthudeckux wmogeneil. [Ipumep
pelIeHus  3aJadd  XUMHYECKOH  KWHETHKH Ui
ompezaeneHus] padOYNX YCIOBHA W TPOTHO3HPOBAHUS
KaueCTBCHHBIX XapaKTePUCTUK XMUMHKO-
TEXHOJIOTUYECKOTO mpoiiecca. Meroanka
KOJIMYECTBEHHOMN OIICHKH aJIeKBaTHOCTH
MAaTeMaTUYECKOU MOJIENU. Y HUBEpCAIbHBIE MAaKEThI JJIst
aBTOMATH3allMd ¥ BH3yalHM3allMd MaTEeMaTHYSCKUX

pacueron: Mathcad, MATLAB, CurveExpert, DataFit.

4

JIB, MK

BusvansHoe  3D-mMopenupoBaHue W (U3HUYECKOE
IMPOTOTUIIUPOBAHME B MPOSKTHPOBAHUHU  IPOIIECCOB
MOJIYYEHHUS] M 1ePepabdOTKHM  IHEPrOHACHIIICHHBIX
MaTepUaoB U U3ACIU. AJINTUBHBIC TEXHOJIOTHH.
[oustue u nens 3D-momenupoBanus W (HU3UYECKOTO
MPOTOTUITUPOBAHUS 00BEKTOB MPOEKTUPOBAHUS.
Omnpenenenne, CTpykTypa u cBoiictBa 3D-momenw.
Knaccudukammss meromo 3D-mopenupoBaHust 10
apxuTekType (monmroHansHoe, cruiaitHoBoe, NURBS
(BekTOpHOE) MOJenupoBaHue), Mo crocobam 3D-
MOJICTTHPOBAHHS (mapameTpuueckoe, KapKacHoe,
MOBEPXHOCTHOE,  TBEPAOTEIILHOE,  MOJCIMPOBAHUE
metachepamu). Dtamsl cuHTe3a 3D-momenu. IToHsaTHs
«0a30BBI  AJIEMEHT», «TPUAHTYJSAIUSA», «OazoBas
oreparus», «ImapamMeTpu3aIusy. Texctypsr "
Matepuanbl. CpoiictBa MatepuanoB. O030p cpen
TPEXMEPHOTO MOJIUTOHAITLHOTO MOJICTTUPOBAHHUS:
Autodesk 3d Max, Kommac 3D, SolidWorks, nanoCAD.
AITUTHBHBIC nepe10BbIe MIPOU3BOJICTBEHHBIE
TexHonoruu.  Mcropus — pasButHs M 00JacTH
npuMeHeHusi. CrocoObl  TIOCIOWHOTO M3TOTOBJICHUS
(GU3MYECKOr0 MPOTOTHIA O0BEKTa MPOCKTUPOBAHUS:
UV-o0mydenne, OdKCTpy3us, CTpyHHOE HaIbUICHHUE,
CIUTaBlieHWe, JamuHUpoBaHue. J3D-mpunTep. Bunsl,
ycrpoiictBo,  TexHojorun — 3D-meuatn.  CrocoObt
U3rotoBieHus npoaykros 3D-nmeuaru: SLA, SLS, FDM,
DLP, CJP, MJM. FDM-nieuath u BHJIbI MAaTEPUAJIOB JIJIS
FDM-necuatu: PLA, ABS, PVA, Nylon, PC, HDPE,
PP, PCL, PPSU, Acrylic, PET(G), HIPS, TPU.

JIB
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4.3. 3aHATHS CEMUHAPCKOI0 THIIA

4.3.1. CeMuHapbl, NPAKTHYECKHE 3aHATUS

Y4eOHBIM [JITAHOM HE IPEIyCMOTPEHBI.

4.3.2. JlaGopaTopHble 3aHATHUS

Ne
paszmena
IUCLUILIVHBI

HanmeHnoBaHue TeMbI
" KpaTKOC COACPIKAHUC 3aHATHUA

O0BeMm,
aKaJ. 4ackl

uaHoBannonHas
¢dbopma

3

Pa3zpabotka  mH(OPMAIIMOHHO-NIOUCKOBON  CHUCTEMBI
IOJICPKKH MPUHSITHS OPOEKTHBIX PELIEHWl B 00J1acTH
IPOCKTHPOBAHMS IPOLIECCOB MOTYYCHHS U TIEPEPAOOTKH
JOHEPIroHAChIIICHHBIX MATECPUAJTIOB U H3I[eJ'IPII>i.
[Iporpammusie CASE-cpenctea MOJICTTUPOBAHHUS
nmanaeix;. AllFusion ERwin Data Modeler, Toad Data
Modeler, Microsoft Visio. TlomHOpYHKIIMOHATBHAS
CYB]J] Microsoft Access. Drambl MPOSKTHPOBAHUS H
pa3BepThIBaHMs 0a3bl AaHHBIX. BeImomHeHue 0a30BBIX
SQL-3ampocoB s TeCTHPOBaHHUA PabOTOCTIOCOOHOCTH
BJl. Cosznanne rTpauUecKoro aJIMHHUCTPATUBHO-
MoUCcKOBOro uHTepdelica monp3oBarens Ui paboThHl ¢
MAHHBIMH WHGOpMaIMOHHOTO o0bekTa. CozmaHue u
TECTUPOBaHUE TNapaMeTpuyeckoro 3amnpoca K b/l u
oT4eta C TEPEeYHEM pPEKOMEHIYEMBIX IPOEKTHBIX
penieHuil.

12

KtC™m

MaremMaTHYECKOE MOJIEJIMDOBAHHE B 3aJa4ax
POEKTUPOBAHUS IPOLIECCOB IMONYUEHUS U IEPEPAOOTKHU
JHEPIOHACKHIIECHHBIX MAaTEPUAJIOB M U3CIUMN.

OcBoeHHE TPUHIMIIOB pPa3pabOTKH  TEOPETHUYECKOU
JMHAMHYECKOM MOJIENIH c pacnpeneneHHbIMU
nmapamMeTpaMu ¢ HUCIIOJB30BAHMEM YHCICHHOTO METOAa
pelieHuss  AUHAMHYecKMX  cucteM  Pynre-KyTTel
Pemenune mnpsMoili 3amaud  KUHETHKH XUMHYECKUX
peaknmii (pacdeT CKOPOCTEH peakIuii W OoIpeneicHue
KHHETHYECKUX KPHUBBIX — 3aBUCUMOCTH KOHIIEHTpPAIIHIA
pearupyrommx — BEmECTB OT  BpeMmeHH). Pacuer
ONTHUMAIBHOTO BPEMEHH PEAKIMd B COOTBETCTBUU C
HaJIO’KEHHBIMM TEXHUKO-IKOHOMHYECKHUMU u
AKCILTyaTallMOHHBIMU  orpanuyeHusiMu. OmnpeneneHue
ONTUMANBHOTO O0BbeMa peakTopa. PemieHuwe mpsmoi
3aa4u KMHETUKH B cpene Mathcad B cooTBeTcTBUH €
3aJaHHO cXeMOH peakiuit JTUHAMHUYECKOU
KMHETHYECKOM MOJeNu IMpolecca, MPOBOJUMOM B
peaKkTope 3aKpBITOTO THIA TPU  H300apHBIX U
W30XOPHBIX YCIIOBHUSX.

12

KTtC™m
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HonuronansHoe TBeprorensHoe 3D-MonennpoBanue u
(hu3HYIecKoe NPOTOTUIHPOBAHNE 0OHEKTOB XUMUIECKOU
TEXHOJIOTHH __ DHEPrOHACHIIICHHBIX  MaTepPHaloB W
15631 (1107078

IIpumepsr  3D-mopmeneit  oOopymoBaHHWSI H €0
3JIEMEHTOB, SCKHU3bI 1 0a30BbIC OIEPAIIH.
ABTOMaTH3UPOBaHHOE IPOEKTHPOBAHUE TPEXMEPHBIX
MoJieNiell XUMHKO-TEXHOJIOTHYECKUX OOBEKTOB B Cpejie
«Kommac 3Dy». OcBoeHHE METOIUKH TMPOCKTUPOBAHUS
TPEXMEPHOH  MOJAENH  XHMHKO-TEXHOJIOTUYECKOTO
00BeKTa, napamMeTpH3alum u pa3paboTKu
cnerudukaru Mmoaenu. [loarororka gaiina 3D-monenn
k 3D-mevarn.

®u3nyecKkoe MPOTOTUIIUPOBAHUE MOJEICH XUMUYECKOU
TEXHOJIOTHH  JHEPrOHACHIIICHHBIX  MaTepHalioB U
M3IENNH, agauTUBHBIE TexHoaornu u 3D-meuats. 3D
npuntep «UP! Mini 3Dy. IlporpamMHoe oOecricueHue
st 3D-mewatn, mnpomecc moarotoBku 3D-mewatn
(moaroroBka monuroHankHOW 3D-Momenu oOBekTa,
KauOpoBKa 00OpyJOBaHMsS, BHIOOp Marepuajia U
HacTpoiika pexuma 3D-meuarn). Iledats ¢uznyeckoro
npototuna oObeKTa XUMHYECKOW WHmycTpuu Ha 3D-
IIpUHTEpE.

12

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 ctpyktypsl u coxepxkanus 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 WACHTH(PHUKALNY XapakTepucTuk DBM
W IUarHOCTHKH €€ YCTPOWCTB B paMKaX IIOATOTOBKU
APM 1npoeKkTHpOBIIMKA W €ro ajanTaldd Iof
nporpammHoe obOecrieueHne CAIIP. VYcranoBka MS
«Access», PTC «Mathcad», ACKOH «Kommac 3Dy,
TeCTUpOBaHME uX paborocmocobHocTn Ha OBM
3aJaHHbIMH TCXHUYCCKUMU XapPaKTCPUCTUKAMMU.

YceTHBIH ompoc

NzyueHnne 0a30BbIX TpaUueCKHX 3JICMEHTOB HOTAIUU
IDEF1X. Buagsli Mopmeneil maHHBIX: WH(OIOTHIECKAs
Monienb, (msmueckas wMoxenb. Hortamms [opmona
OBepecta («BOpPOHBS Jamkay). uarpammbel baxmana.
[IpencraBnenns B 0a3ax naHHBIX. VX Ha3HaueHWe W
npeumyiiectBo. Cepsepubie CYB]] u 6a3sr ganubix (MS
SQL Server, MySQL, Oracle, PostgreSQL). Ux
MpEeuMyIecTBa HaJ JCCKTOMHBIMUA  (JIOKAJTLHBIMH)
CYBA. Amnamutnueckuii 0030p u (opmMannzoBaHHOE
OTIFICAHHE BBIOPaHHOTO o0ObekTa XUMUYIECKOU
TEXHOJOTHMH  JHEPrOHACHIIICHHBIX  MaTepHaloB |
m3nenuid. [loctpoeHne ero mH(GOPMANMOHHBIX MOIENeH
MaHHBIX O pa3pabotrkum  0aspl  JaHHBIX U
WHPOPMAITMOHHO-TIONCKOBOM ~ CHCTEMBI  TOJJCPKKH
MPUHATHAS ~pelleHns B  O00NacTH  MPOEKTHPOBAHHSA
MIPOIIECCOB TIOJTyYEHUS u nepepaboTKu
9HEPrOHACHIIEHHBIX MaTepualoB u U3JIeNNH.
PaseepreiBanue BJ] monx ympasienuem MS «Accessy,
paspaboTka TpaduyecKux HHTEPQEHCOB IOITB30BATENS
JUIss  yOpaBleHHWs  JaHHBIMH M (OPMHUPOBAHUS
TIOMCKOBOTO 3ampoca. TectupoBanune WHGOPMAIHOHHO-
MmouckoBod cucrembl. lloaroroBka otueta o 1-i
nabopaTopHoii padoTe.

12

YcrHblii omnpoc,
OTYeT O
nabopaTopHOM
pabote No 1,
MOATOTOBKA
paznena
KypcoBOii paboThI
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No
paszzaena
IHCIUATUIMHEL

HepequL BOIIPOCOB IJId
CaMOCTOSATCIbHOI'O U3YUCHU L

O0BeM,
aKaj. 9acel

®dopma
KOHTPOJIS

4

Uzyuenne SMOMPUYECKUX MAaTEMaTHYECKUX MOAemen
JUISL peIIeHrsT OOpaTHOM 3amadM KWHETHKH. MeTon
HaUMEHBIINX  KBaaparoB. Kpurepuu  YHCIEHHOIO
aHaM3a afeKBaTHOCTH SMIUPUYECKUX MaTEeMaTHUECKUX
moneneil. Kpurepuit @umepa. Kpurepuit CrproneHTta.
Brmmonaenne 2-it mabopatopHO pabOTH: MOCTPOCHHUE
MAaTPHIIBI CTEXHMOMETPHUICCKUX K02 pHUITHECHTOB,
MaTpHIIbl YaCTHBIX IOPSIIKOB, COCTABICHHUE U PEIICHHE
cucreMbl aud¢epeHInaIbHbIX YpaBHEHHH B cpexe
Mathcad npu BapbupOBaHHU TEMIIEPATYPhl XUMUYECKHX
peaknuii. Berbop n 0600cHOBaHME BBIOOpA ONTHMAITBHBIX
PSKUMHBIX XapaKTePUCTUK (TeMIIepaTypbl U BpEMEHH
CUHTE3a) U PEAKIMOHHOIO 00beMa U3 HECKOJBKHX
BAapHUAHTOB PCUHICHUA 3adadu XUMHUUYECKON KHHETHKH.
Onucanue NPUHATBHIX NIPU MOJEIUPOBAHUM JOMYIICHHM.
[ToxroroBka otdera o 2-ii 1abopaTopHOU padoTe.

12

YcTHbIi ompoc,
OTYET O
nmabopaTopHOM
padote Ne 2

TBepnoTeNbHOE TOJIMTOHAIBHOE  MOJCIMPOBAaHHE B
cpeae nanoCAD. CrnaitHoBoe MOZETTMPOBaHHUE B cpeliax
Blender 3D, Cinema 4D, Autodesk Maya. NURBS-
MmozenupoBanue B cpeaax Rhinoceros, Autodesk Alias,
MOI 3D, SolidThinking. ITocTpoeHre MOIUrOHATBHON

MoJienn  BeIOpaHHOro obObekta B cpeae ACKOH
«Kowmrmac 3Dy, rnapaMmeTpu3alus. Hamnucanue
cnenu@uKayi  [TOCTPOCHHOW  MOJENH  OOBEKTa.
Onpenenenne (m3nyecKux CBOMCTB 00BeKTa

mpoektupoBanuss 1o ero 3D wmopmemu. IloaroroBka
otyeTa o 3-if JabopaTopHoli pabore.

AJIMTHBHBIE TEXHOJOTHH B 3ajadax (pu3ndeckoro
MPOTOTHIIMPOBAHUS  W3ACTHHA.  DJIEKTPOHHO-TydeBas
miaBka. M3roToBieHHe OOBEKTOB C HWCIHOJIh30BAHHEM
JTAMUHUPOBAHHS u 0CeBoOH muTorpaduei.
[IpeobpazoBanre 3D-monenu obbekTa B (opmar s
3D-neuaru. Hactpoiika 3D-npunTepa, BBIOOp pexxumMa u
BeintosiHeHne 3D-newatn. IloaroroBka oruera o 4-i
nabopaTopHOi pabore.

12

YcrHblii omnpoc,
OTYETEI 11O
nabopaTopHbIM
pabotam
Ne 3 1 Ne 4,
IIOATOTOBKA
paszzena
KypcoBOit paboThI

4.4.1. Bonnpochl 111 KOHTPOJISI CAMOCTOATEJIbHON padoThl 00y4yaromuxcs

1. Ctpykrypa, conepkanue u ooactu npumenenus OCT 15.016-2016.
2. Ctpykrypa, conepxkanue u oonactu npumenenus [[OCT 2.103-68.

3. UML. Kpartkoe omucaHue, Ha3HAaYeHWE, BHJIBI JUarpaMM HM WX TPUMEHEHUE B
MPOEKTUPOBAHUM OOBEKTa XUMHUYECKOW TEXHOJOTHH DJHEPrOHACHIIICHHBIX MAaTepHalOB U

A3CIINH.

4. Xapakrepuctuku OBM, Biusioniye Ha pabOTOCIIOCOOHOCTh U MPOU3BOIUTEIBLHOCTh
nporpamMmmubIix cpencts CAIIP.
5. IDEF1X. Bba3oBble rpaduuecKkue 31€MEHTHl M 3Tambl MOCTPOCHUS JaTalorMYecKOoin
MoeNId HHPOPMAITMOHHOTO 00BEKTa.
6. Horatms ['opnona DOBepecta. Ilpumenenne B MH(GOPMAIIMOHHOM ONHMCAaHUM OOBEKTa
IPOEKTHUPOBAHHUS.
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7. lnarpammbl  baxmana. [lpumenenue B MH(OPMAIMOHHOM ONMCAaHUH OOBEKTa
MPOEKTUPOBAHHUS.

8. IlpencraBnenus B 6azax naHHbIX. MIX Ha3HAYCHHE U IPEUMYILECTBO.

9. CepBepuple CYBJl wm 06a3pl nmaHHbIX WX mpeuMmymiecTBa HaJ JIECKTOITHBIMU
(JIOKaJbHBIMHU).

10. [Topsinoxk moctpoenus: GHOpMaIM30BAHHOTO OINUCAHUS XHUMHUKO-TEXHOJIOTHYECKOTO
npouecca. VcxonHble aHHBIE, BapbUPYEMblE XapaKTEPUCTHKH, KAYECTBEHHBIE I[OKa3aTellu.
[Toxazarenu 6e3onacHOCTH U paboTocnocoOHocTU. [IpuMep Gpopmann30BaHHOTO ONMKUCAHUS.

11. Omnupuyeckas MaTemaTuueckas mMojeinb. [loctaHoBKa 0OpaTHOM 3a/1aul KUHETHKU.
Kputepun uncneHHOro aHanu3a aJIeKBaTHOCTH SMITMPUYECKUX MAaTEeMAaTUYECKUX MOJENEH.

12. BeluucnuTenbHass  CKOPOCTh W TOYHOCTh ~ MATeMaTHYeCKOM  MOJeNnu  Kak
KOHKYpUPYIOIIHE XapaKTepucTUKH. CIOCcOObI ONTUMHU3ALUN CKOPOCTH U TOYHOCTH BBIYHCICHHM.

13. lomymieHus, mNpUHATBIE TpU MozaenupoBaHuu. LlerecooOpa3HOCTh BHECEHUS
nonymenuid. KomneHcanust om0k BHIYUCICHUS.

14. Blender 3D, Cinema 4D, Autodesk Maya. Ha3naueHwe U CpaBHUTEIbHA
XapaKTepUCTHKA MO (QYHKIIMOHATY, JIULIEH3UPOBAHUIO 1 MUHUMAaJIbHBIM TpeOoBaHMsIM K OBM.

15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Haznauenue u cpaBHUTEIbHAS
XapaKTepUCTHKA MO (QYHKIIMOHATY, JINLIEH3UPOBAHUIO 1 MUHUMAaJIbHBIM TpeOoBaHMsIM K OBM.

16. [ToctanoBka 3amaunM  (U3HYECKOTO TPOTOTHNUPOBAaHUS wm3aenuid. Omnmcanue
TEXHOJIOTUM H3roToBiIeHUs 3D-MpOoTOTHUNOB OOBEKTOB MPOEKTUPOBAHMS C HCIIOJIB30BAHHEM
JAMUHUPOBAHUS U OCEBOU JTUTOTpaHH.

17. lloctanoBka 3amaud (U3MYECKOTO MPOTOTUIHPOBAHMS U3ACIUNA. IEKTPOHHO-
nydeBas miaBka. Onucanue obopynoBanus ais DJIIT.

18. Ilopsimok  moAroroBku U BelmonHeHHs 3D-neuatn (BeIOOp W KanuOpoBKa
o0opynoBaHus, BBIOOp MaTepualia W pexuMa IMeyaTH, noarotoBka 3D-moxenu wuzaenus,
nocToOpaboTKa U3/IEIHs).

4.4.2 Tembl 1 cofepkaHue KypCcOBOH pad0OThI

TumnoBas cTpyKTypa MOsICHUTEIBHOM 3alMCKU K KypCcOBOii padore:

BBEJIEHUE.

1 AHAJINTUYECKUH OB30P.

1.1 H3ydyeHne XMMHKO-TEXHOJOTMYECKOIO MpOLECCa, CTAaguU CHHTE3a, THUIIOBBIE
IIPOLECCHI,  XapaKTEPUCTUKH, PEXKUMHBIE  IIE€PEMEHHbIE, BHYTPEHHHE  IIEPEMEHHBIE,
TE€XHOJIOTUYECKHE PErjaMeHThl, ONMHCaHHE KOJMYECTBEHHBIX M KauyeCTBEHHBIX IOKa3aTesel,
UCTIOJIb3yeMoe 000pyI0OBaHHUE C ONHCAaHHEM I'€OMETPHYECKUX, TEXHUYECKUX U SKOHOMHUYECKUX
XapaKTEPUCTHK, ChIPhE C ONMUCAHUEM (PU3NYECKUX U XMMHUECKHUX CBOMCTB, LI€J€BbI€ MPOIYKTHI C
onucaHueM (PU3NYECKUX U XMMUYECKUX CBOMCTB, IPUMEHEHHUS.

1.2 TlocraHoBka 3amauM NPOEKTUPOBAHUSA, OOBEKT U CYOBEKT NPOEKTUPOBAHUSA,
dopmManu30BaHHOE OMHCAaHNE 0OBEKTa MPOESKTUPOBAHMSL.

1.3 Xapakrepructika QyHKINOHATHHON apXUTEKTYPHl 00bEKTa POCKTHPOBAHUSI.

1.4 OOcnenoBaHue phIHKA COBPEMEHHBIX PEJILMOHHBIX CHCTEM YIpaBieHHs OazaMu
nanHbix (PCYBJ), cpaBHuTenbHas xapaktepuctuka PCYB/l, o6ocHoBanue Boibopa PCYB/] ans
(dopmupoBaHus 6a3bl TaHHBIX TEXHOJIOTUYECKOT0 000PYIOBAHUS, CHIPbS, LIE€IEBBIX MPOJYKTOB U
TE€XHOJIOTUYECKHUX PETIIAMEHTOB.

1.5 Pa3HOBUIHOCTh M XapaKTEPUCTHKU CPEJ aBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUSA,
o0ocHOBaHME BBIOOpA CpeIbl aBTOMAaTU3WPOBAHHOTO MPOCKTHUPOBAaHHS sl moctpoeHus 3-D
MO/JIENIN TEXHOJIOTHYECKOT0 000PYI0BaHUS.

1.6 BBIBOIBI 110 aHATUTHYECKOMY 0030DY.

2 LIEJIb 1 3BATAYN PABOTBI.
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3 OCHOBHAA YACTb. TEXHOJIOT'UA PA3PABOTKH
ABTOMATH3UPOBAHHON (MHO®OPMAIIMOHHO-TIOMCKOBOM) CHUCTEMBI JJIA
BBIEPAHHOI'O OB BEKTA.

3.1 Mopgenmun npexacTaBIeHHs ~JaHHBIX: KOHLENTYyalbHas, HWHQOIOTHYECKAs,
JlaTaJoruuecKas.

3.2 IlpakTHyeckas pa3paboTKa 0a3bl JaHHBIX IPOMBIIIJICHHOTO 000PYIOBaHUS, CHIPbS,
TCXHOJIOTHYCCKUX PETIIaMCHTOB, LCJICBLIX IMTPOAYKTOB.

3.3 ®opmuposanue 3D-Momen TEXHOIOTHYECKOTO 000PYIOBAHHS.

3.4 TectupoBaHue aBTOMATU3UPOBAHHOW MH(OPMAIIMOHHO-TIOUCKOBOW CHUCTEMBI ISt
BBIOPAHHOTO0 XMMHUKO-TEXHOJIOIHYECKOIO OOBEKTA.
4 BbIBOJIBI ITO PABOTE.
CIIMCOK HCTIOJIb3OBAHHbBIX HCTOYHHUKOB.

[IpumepHbIe TeMBbI KypCOBBIX padoT:

1. Pa3paborka HMHGMOPMAIMOHHO-IIONCKOBOH CUCTEMBI BbLIOOpA TEXHOJIOMHYECKOIO
000pyI0BaHus MIPH IPOEKTHPOBAHUH ITPOLIECCA TOTYUEHHSI TPUHUTPOPE3OPIIMHATA CBHHIIA.

2. Paspaborka HMHGOPMALMOHHO-IIOMCKOBOM CHCTEMBI Il aBTOMATH3MPOBAHHOIO
IPOEKTUPOBAHUS MIPOLIECCA MTOIYIEHHUS TUKPUHOBOM KHUCIIOTBI.

3. Paszpaborka HH()OPMALMOHHO-IIOMCKOBOM CHUCTEMBI BLIOOpA TEXHOJIOTHYECKOIO
000pyI0BaHus MIPH MPOEKTUPOBAHUH TPOIIECCA MOTYUEHHsI TPOTHIIA.

4. Paspaborka WH(POPMALMOHHO-TIOMCKOBOM CHCTEMBI BBIOOpA TEXHOJIOTUYECKOIO
00OpysoBaHUST TP [POEKTHPOBAHWU IIPOILECCA IMOJYYEHHS MAaTepPHUalioB Ha OCHOBE
komnoneHToB ZrO, — ZrN - AIN.

5. Paspaborka HH(MOPMAIMOHHO-TIOMCKOBONW CHCTEMBI JIISI ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS MPOIIecca MOIYIECHHs TETPHJIA.

6. PaspaboTka mporpaMMHOrO oOecredeHus JUIss aBTOMATH3alUuU POCKTHPOBAHUS
IpoIlecca CHHTE3a OKCHHUTPH/IA aTFOMUHMSL.

7. Paspaborka HH(MOPMAIMOHHO-TIOMCKOBONH CHCTEMbI TSI aBTOMATH3HPOBAHHOTO
IPOEKTUPOBAHUS MPOIIECCA MTOTYIEHHUS CEPHOKHUCIIOTHOM CMECH.

8. Paspaborka HH(MOPMAIMOHHO-TIOMCKOBONH CHCTEMbI ISl aBTOMATH3HPOBAHHOTO
IPOEKTUPOBAHUS MPOIIECCa MOIYIEHHUS TEKCOTEHa.

9. Paspaborka HH(MOPMAIMOHHO-TIOMCKOBONH CHCTEMbI TSI aBTOMATH3HPOBAHHOTO
IPOEKTUPOBAHUS MPOIIECCa MTOTyIEHHUS alleTOHA

10. Pazpabotka WHGPOPMAIHOHHO-TIOMCKOBONH CHCTEMbI JUISS aBTOMAaTH3HPOBAHHOIO
IPOEKTUPOBAHUS MPOIECCA CHHTE3A aKPOJIEHHA.

5. llepeyeHb y4eOHO-MeTOAMYECKOr0 oOecreYeHus JAJIsi CAaMOCTOATEIbHON PadoThI
00y4aroIMXCH M0 JUCUMUIIIIMHE

MGTOI[I/IHCCKI/IG YKa3aHus JJI 06y11aIOI_L[I/IXC$I 10 OpraHn3annuunu CaMOCTOSITETLHOM paGOTLI
o AWCHUIUIMHE, BKIIOYasA IEPCUCHb TEM CaMOCTOSITEIILHOMN pa6OTBI u Tpe6OBaHI/I${ K HX
BBITIOJTHEHUIO ~ pa3MEIIeHBl B  JIEKTPOHHON  WH(OPMAIMOHHO-00pa30BaTENbLHON  cpelne
CIIOI' TU(TY) na caiite: https://media.technolog.edu.ru.

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHUs IPOMEKYTOYHON aTTecTAUM
[TpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3auerTa.
3auer mpeaycMaTpUBaeT BBIOOPOYHYKO IIPOBEPKY OCBOEGHUS MPETYCMOTPEHHBIX

AJIEMEHTOB KOMIIETEHIMH W KOMIUIEKTYETCS IBYMSI TEOPETHUUECKMMHU BOIIPOCAMHM M3 Pa3HBIX
pa3esioB AUCLUHUIIIIMHBI, COOTBETCTBYIOLIUX 4-M CErMEHTaM BOIIPOCOB (MpHiiokeHue 1).
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IIpn cnadye 3adera CTYIEHT MOJy4yaeT [Ba BOIpPOCAa M3 IEPEYHS BOIPOCOB, BpPEMs
HOJTrOTOBKH CTYACHTA K YCTHOMY O0TBeTYy — 110 30 MUH.
[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:!

Bapuant Ne 1

1. Dranbl co3maHusi WHGOPMAIMOHHO-TIOMCKOBOM CHUCTEMBI ISl PEIICHUS 3aJaud
MOWCKA ONTHUMAIIBHBIX MPOEKTHBIX PElIeHUH B 00JacTH TONYYeHHS W TepepadOTKH
SHEPTOHACKIIICHHBIX MAaTEPHAJIOB U U3,

2. MaremaTndeckrue METO/Ibl, UCTIONb3YeMble JUIS PeIIeHUs MPSAMOH 3a1aul KHHETHKA
XHUMHKO-TEXHOJIOTHYECKOTro 00bekTa. Kpurepnu BpiOopa MaTeMaTn4ecKoro MeToa.

Pe3ynbratel OCBOEHHS JAHUCHUUIUIMHBI CUUTAIOTCS JOCTUTHYTBIMH, €CIM JJI1 BCEX
3JIEMEHTOB KOMIIETEHIUI JIOCTUTHYT MOPOrOBBI YPOBEHb OCBOCHMSI KOMIIETEHLIMU Ha JIaHHOM
JTalle — «3aueT», pe3yNbTAaT OLEHUBAHUS KypCOBOW pabOThl — «OTIMYHO», «XOPOILIOY,
«YZOBIIETBOPUTEIBHOY.

7. llepeyeHb yueOHBIX U3IAHUH, HEOOXOAMMBIX /IJISl 0CBOEHHUS THCHHUILIMHBI

a) neyaTHble M3JAHUS!

1 HopenkoB, M. II. ABTomaTtu3upoBaHHble HH(POPMALMOHHBIE CHCTEMBI : YyueOHOe
nocobue mins By3oB / . I1. HopenkoB. — Mocksa : U3gatenscteo MI'TY um. H.D. baymana,
2011. — 342 c. — ISBN 978-5-7038-3446-6.

2 TeaumeB, JI. III.  JIuHrBUCTHMYECKOE W  MPOTPaMMHOE  OOECIeueHUe
aBTOMATH3UPOBAHHBIX CUCTEM : ydeOHoe mocobue ans By3os / JI. III. Tenuwes ; mox pen.
T. b. YuctsaxoBoit ; Cankt-IlerepOyprckuii rocy1apCTBEHHbIH TEXHOJIOTHMYECKUNH WHCTUTYT
(rexunyeckuil yausepcureT). — Cankr-IlerepOypr : LIOIT «IIpodeccus», 2010. — 403 c. — ISBN
978-5-91884-017-7.

3 Esrenes, I'. b. HTemiekTyanbHble CUCTEMBI MTPOCKTUPOBAHUS : ydeOHOe mocodue /
I'. b. EBreneB. — Mocksa : U3natensctBo MI'TY um. H.D. baymana, 2009.— 335 c. — ISBN 978-
5-7038-3200-4.

4 Tlanepuo, II. U. KauectBo uHpOpManMOHHBIX cucteM : ydeO. i By30B /
I1. U. Tagepno, E. A. Bypkos, H. A. Hazapenko. — Mocksa : Akanemus, 2015. — 224 ¢. — ISBN
978-5-4468-1040-6.

0) 3JIEKTPOHHBIE YUeOHbIC U3IaAHUA:

SI'BozneBa, T. B. IIpoektupoBanue HHPOPMAIIMOHHBIX CHCTEM: TEXHOJIOTHUS
ABTOMATH3UPOBAHHOTO MPOEKTUpOBaHMs. JlabopaTopHBI TPAaKTUKyM : Y4eOHO-CIpaBOYHOE
nocobue / T. B. I'Bozaea, b. A. bamon. - 2-e u3n., crep. — Cankr-IlerepOypr [u ap.]. ; M. ;
Kpacaomap : Jlamp, 2020. - 156 c. - ISBN 978-5-8114-5147-0 : // JlaHb : 3J€KTpOHHO-
oubnmmoteunas cucrema. - URL: https://e.lanbook.com (nara oOpamenus: 19.03.2021). - Pexum
JIOCTYTIA: TIO TIOJITHCKE.

6 CreanoBa, . A. O6paboTKa JaHHBIX U KOMITBIOTEPHOE MOJCIUPOBAHHE : yueOHOE
nocobue / U. A. CredanoBa. — Cankr-IletepOypr : Jlans, 2020. — 112 c. — ISBN 978-5-8114-
4010-8. — Tekcrt : osnexkTpoHHbIH / Jlanb : snekTpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/ (nata obpamierus: 19.03.2021). — Peskum mocTyma: mo moIImucKe.

7 ba3el manHBIX : yueOHOe mocobme / B. WM. Xamumon [u ap.] ; MuHHCTEPCTBO
obpazoBanusi u Hayku Poccuiickoit ®eneparuu, Cankr-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHMYecKuil yHuBepcuter), Kadenpa cucrtemHoro anammsza u
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UH(POPMALIMOHHBIX TEXHOJOTHH. — DIeKTpoH. TekcToBble naH. — Cankrt-IletepOypr : [6. u.],
2017. — 118 c¢. //  CIGI'TU(TY). DOnektponnas  OuOmmoreka. —  URL:
https://technolog.bibliotech.ru  (mata o60pamenus: 19.03.2021). — Pexum pocryma: Jyis
3aperucTpup. MoJIb30BaTENCH.

8 Mawmaesa, I'.A. Cuctema ympasnenust 6azamu JaHHbIX Microsoft Access : YuebHoe
nocobue / I'. A. Mamaesa, B. H. YenmkoBa ; MunucrepcTBo 00pazoBanus U Hayku Poccuiickoii
Qeneparun,  Cankr-lIlerepOyprckuid  TOCYAapCTBEHHBIM — TEXHOJOTMYECKHMH  MHCTUTYT
(Texunueckuii ynusepcuteT), Kadenpa cuctemHoro ananusa u HHQOPMAIIMOHHBIX TEXHOJIOTHH.
- DnekTpoH. TekcroBeie naH. - Cankr-lIlerepOypr : [6. u.], 2018. — 52 c. // CIIGI' TU(TY).
Onexktponnas ©Oubmumoreka. — URL: https://technolog.bibliotech.ru  (mara o6parenus:
19.03.2021). — PeskxuM gocTyma: Jyist 3aperucTpHp. MOJIb30BaTeIICH.

8. IlepedeHb »3JIEKTPOHHBIX 00pPa30BaTeJbHbIX PeCypcoB, HeOOXOAMMBIX /ISl
OCBOEHMS THCIMIIIHHBI

VueOHsbIi I1J1aH, pa60qa;1 nporpamMmma JUCHUILIMHBI U y‘Ie6H0-MCTOI[I/I‘IeCKI/Ie MaTCpHraJibl
(URL: https://media.technolog.edu.ru).

OobpazoBarenbHble IHTEpHET-IOPTANIBL:

- henepanbubiii mopran «Poccuiickoe obpazosanue» (URL: http://www.edu.ru);

- poccuiickuii mopTan oTkpbiToro oopaszosanust (URL: https://openedu.ru).

DNeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

- «OnekTpoHHbIH YnTaNBHBIH 321 — bubmuoTex» (URL: https://technolog.bibliotech.ru);

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

NupopmannonHo-ananutuyeckuii nopran «Hayunas snextponHas oubamoreka» (URL:
https://elibrary.ru).

OTKpBITBIE HOPMATHBHO-TIPABOBbIE WH(POPMAIIMOHHBIE CUCTEMBI

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

- baza HOpmartuBHO-mpaBoBOM  gokymeHTauuu  «Koncynaprant Ilmoc»  (URL:
http://www.consultant.ru);

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

MexayHaponHble MYJIbTUAMCHUIUIMHAPHBIE aHAIWTHYECKHE pedepaTuBHbIE 0a3bl
JTAHHBIX HAYYHBIX MyOIMKaIIW:

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

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

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHIO JUCHHUITJIMHbI

Bce Buabl 3aHATHH 1O JIUCHMIUIMHE «ABTOMAaTH3MPOBAHHOE IPOEKTUPOBAHHUE)
MPOBOASATCS B COOTBETCTBUU ¢ TpeboBanusamu cienyromux CTIT (CTO):

1 CTII CIIGI'TU 040-02. KC VYK/IB. Buasl yuebnsix 3anatuil. Jlekimsa. OOmue
TpeOOBaHMUSI.

2 CTII CIIGI'THU 020-2011. KC VYKIB. Buabl y4eOHbIX 3aHaTuil. JlabopaTopHbie
3aasaTUs. O0mme TpeOOBaHMs K OpTaHU3aIuy U TIPOBEICHUIO.

3 CTO CIIOI'TU(TY) 044-2012. KC VYK/IB. Bunsl yueOHbIx 3ansaTuii. Kypcooit
npoekT. KypcoBas pabora. O6mue TpedoBaHus.

4 CTO CIIOI'TU(TY) 016-2015. KC YK/IB. Ilopsmok opraHu3alid U INPOBEICHHUS
3a4€TOB U DK3aMEHOB

5 CTII CII6I'TU 048-2009. KC YK/IB. Bunsl yueOHbIX 3aHATHI. CaMOCTOsSTENbHAS
mIaHupyemMas padorta cryaeHToB. O0mme TpeOoBaHMs K OpraHU3AIMH U POBEICHUIO.

[TnanupoBaHue BpeMeHH, HEOOXOMMOT0 Ha U3yYeHHE JAHHOW JUCLUUIUINHBL, JIy4lle
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BCEr0 OCYILECTBIISITH Ha BECh CEMECTP, IPELyCMAaTpUBas IPU 3TOM PEryJspHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMH YCIIOBUSIMHM NPABWIIBHOW OpraHM3aluu y4eOHOro mporecca JJis CTYAEHTOB
ABJISICTCSL:

- IUTAHOBOCTh B OpraHu3alnuu y4eOHol paboThl;

- TOTOBHOCTh TEXHUUYECKUX U NPOTrpaMMHBIX cpesncTB OBM;

- CEPbE3HOE OTHOILIEHUE K U3YUYEHUIO MaTepUaa,

- IOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsATHSA CTYIEHT NOJDKEH IPUXOJUTh, UMES 3HAHUS 110 YK€ H3YUYCHHOMY MaTepHualy.

10. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3yEeMbIX NPH OCYIIECTBJIECHUHU
0o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUIIHHE

10.1. UndopManiuoHHbIe TEXHOJIOTHH

B yuebHOM mpouecce MO JaHHOW AMCHUIIIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
WH()OPMAIIMOHHBIX TEXHOJIOTHMA:

- YTeHHE JIEKIUH C UCTIONb30BAHUEM CIalI-ITPe3eHTAIIHIA;

- UCTIOJIb30BAaHUE  TEXHMYECKUX M  NPOrPAMMHBIX  CPEACTB  JUIsl  BBIMIOJHEHUS
MPAKTUYECKON YaCTU AUCUHUIUIHHBI;

- B3aUMOJICHCTBUE C OOYYaIOIIMMHCS TOCPEICTBOM SJIEKTPOHHOW HH(POPMAIIMOHHO-
00pa3oBaTenbHOI Cpebl.

10.2. IIporpamMHoe o0ecnieyeHne

1 Onepanuonnas cucrema Microsoft Windows.

2 MHoro1eneBoi yHUBepCalbHbIi peaakTop BeKTopHOit rpaduku Microsoft Visio.

3 Cucrema ympasienus 6azamu ganHbix Microsoft Access.

4 TIporpaMMHBIHM MakeT Ui aBTOMAaTU3alUU ¥ BU3yaIU3allMi MaTeMaTHYECKUX PAcUeTOB
Mathcad 14.

5 Cpena TpexXMEpHOTO TBEPAOTENBHOTrO monuroHanbHoro wmojnenupoBanus ACKOH
Komnac 3D LT.

6 ITaker oucusix nporpamm LibreOffice uiu Apache OpenOffice.

10.3. ba3bl JaHHBIX 1 HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

Nudopmannonnas cucrema «EamHoe 0KHO q0cTyIa K 00pa3oBaTenbHBIM pecypcam» (UC
«EnuHoe okHO»), oOecreuynBaroiiasi CBOOOJHBIM JOCTYH K HMHTETPaJbHOMY KaTalloTy
oOpasoBarenbHbIX VIHTEpHET-pecypcoB W DJICKTPOHHOM OMOIMOTEKE Y4eOHO-METOIUYECKHUX
MaTepHaloB, B TOM Yuciie s Beiciiero oopazosanus (URL: http://window.edu.ru).

11. MarepuajabHO-TeXHHYECKOe oOOecrieyeHHe OCBOEHHS] JAWUCHUIUIMHBI B Xoje
peajmu3anuu 00pa3oBaTe/IbHON MPOrpaMMbl

Ha «xadenpe cuctemM aBTOMAaTU3MPOBAHHOTO TMPOCKTUPOBAHUS W  YIIPABICHHS
CIIOI TU(TY) wumeercs HeoOXoaumas MaTepHAbHO-TEXHUYEcKas ©0a3a, COOTBETCTBYIOIIAS
JIEUCTBYIOIIUM CAaHUTAPHBIM U MPOTHUBOMOKAPHBIM MPABUIIAM U HOPMAM:

HaunmenoBanue

KOMITHIOTEPHOTO O6opynoBanue

KJacca Kadeapsl

Kinacce 30 mocagOYHbBIX MECT.

WHTETPUPOBAHHBIX | YueOHas  meOenb,  MYIbTHMEIWHHAs  WHTEPAKTHBHAs  JOCKa
CHCTEM ScreenMedia.
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HanmeHnoBanue
KOMITBIOTEPHOTO
KJj1acca Kadeapbl

ObopynoBanue

MPOSKTUPOBAHUSI U
yIpaBiIeHUs
XUMHKO-
TEXHOJOTUYECKUMHU
rpoLeccaMu

[lepconanbubie KoMIblOTEpHI (15 mT.): IBYXBsiNepHbIH npoueccop Intel
Core 2 Duo (2,33 I'Tw); O3V 4096 M6; HXKM/ 250 1'6; CD/DVD
npusox, DVD-RW; Buneokapra NVIDIA GeForce 8500 GT; 3BykoBas
U ceTeBas KapThl, BCTPOCHHBIE B MaTepUHCKYIO IaTy. [lepconanbHble
KOMIIBIOTEPHl 00BEINHEHBI B KOPIIOPATHBHYIO BBIUYUCIUTEIBHYIO CETh
Kadeapsl U UMEIOT BBIXOJI B ceTh «HTEpHET».

3D npuntep UP 3D Printer Mini (o6nacts moctpoenust — 120x120x120
MM; MaTepHaibl Ui Me4YaTh — aKpuiIoOyTaJUEHCTHPOJ, MONUIAKTHI;
CKopocTh nevat — 30 cM>/4; TouHOCTb nevaty — 0,2 MM).

3D ckanep Sense (o6macth ckanupoBanusi — oT 200x200x200 mm 1o
3000x3000x3000 ™MMm; mone 3peHHs IO TOpu3oHTaIuM — 45° 1o
BepTHKanu — 57,5°; pasmep ckanupyemoro oobekta — 200-3000 mm;
CKOpocTh ckanupoBanusi — 30 KagpoB/c; TouHOCTh ckanupoBaHus — 0,9
MM).

3D-npunTep m 3D-ckaHep BKIIIOYAIOTCS B COCTaB J1abOPaTOPHOTO
KOMIUIeKCa Ui OOy4YeHHS COBPEMEHHBIM ammapaTHBIM CpPEACTBaM U
TEXHOJIOTUSIM ~ aBTOMATHU3WPOBAHHOTO  MPOEKTUPOBAHUS  CIOXKHBIX
TEXHUUYECKUX OOHEKTOB.

Jleximonuas
ayuTOpUs

56 nmocag0YHbIX MECT.

VYyeOHast MmeOerb.

Mynerumenuiinsii mpoekrop NEC NP41. HoyrOyk Asus a6j Ha Gase
nporeccopa Intel Core Duo T2000.

MynbTUMeMiiHasE MHTepaKTUBHAs gocka ScreenMedia.

12. Oco0eHHocTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMu /| JUIaAMH
OIrpaHUYCeHHBIMHA BO3MOKHOCTAMH 3/I0POBbHA

C

JUis WHBaNIMIOB M JIMI C OrPAaHWYEHHBIMH BO3MOKHOCTSAMH y4YeOHBIE MpOLECC
OCYILECTBIISIETCS. B COOTBETCTBMM ¢ [losioskeHHMeM 00 opraHM3anuu y4eOHOro Ipolecca ais
0o0y4YeHMs] MHBAJIUIOB M JIMIl C OTPaAaHMYCHHBIMH BO3MOXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpXACHHBIM pekTopoM 28.08.2014.
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IIpunoxenue 1
K paboueii mporpaMmme JUCITUTLTAHEBI
(o0s3aTenbHOE)

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs IPOMEKYTOUYHOI aTTecTaluu 1o

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

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Huneke Conepxanue Oran hopMUPOBaHHUS
KOMIICTCHIIMH AP PMHP
OIIK-3 Crniocoben pemarp 3aa9u npoECCHOHATIBHON |  TPOMEKYTOUHBIN

NEATEIFHOCTH  HAa  OCHOBE  MH(GOPMAIMOHHON W
oubmmorpadguueckod  KyJabTypbl €  NPUMEHEHUEM
MH()OPMAIIMOHHBIX TEXHOJOTHH M C Y4E€TOM TpeOOoBaHUM
nH(pOpMaIIMOHHOM 0€30MMaCHOCTH.
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

Ko 1 HammeHoBaHue

YpoBHU CHOPMHUPOBAHHOCTH

WHINKATOpa [Nokazarenu chopMHUpOBaHHOCTH Kpurepuit (onmcanue BHIPAKEHHOCTH IECKPHIITOPOB)
JOCTIKEHHUS (eckpunTOpHI) OIICHUBaHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIOY» «OTJIMYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
OIIK-3.7 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
HOPMAaTHUBHOU U OUKIa OOBEKTOB XHMHYECKOH TEXHOJOTHH TEXHOJIOTHAX U | cTaHzaprax pacckasatb 0
TEXHOJOTHIECKOM (3H-1). CTaHmapTax “HM)OPMAITMOHHON | TEXHONOTHSIX U
JOKYMEHTAIUH IS UHQOPMAITHOHHON MOIIEPIKKHU cTaHgapTax
MMPOCKTHUPOBAHUA U MMOAACPIKKHA JKHU3HCHHOT'O IUKIJIa I/IH(I)OpMaHI/IOHHO
COTIPOBOXKICHUS YKU3HEHHOTO UKIa | 0OBEKTOB i MOIIEPKKA
TEXHOJOTHIECKAX O00BEKTOB XMMHYECKOH | XUMHUIECKOH YKU3HEHHOTO
MPOIIECCOB MOTYYCHUS TEXHOJIOTHH, JIOMYCKAET | TEXHOJIOTHH C | muKiIa OOBEKTOB
1 niepepaboTKu CEPbE3HBIC OIIMOKH HaBOJALIMMHA XUMHUYECKON
SHEPrOHACHIIIEHHBIX BOTIPOCAMH TEXHOJIOTHH c
MaTepuaioB U KOHKPCTHBIMU
n3enui IpUMEpaMu
[lepeuncnser weromukum U anroputmbl | llpaBunbHbIH oTBeT Ha | HaseiBaer meromuku u | Ilepeuncnser CaMOCTOSTENEHO
MMPOEKTUPOBAHUS TEXHOJIOTHYECKUX | Bompocs 2.1-2.3. AITOPUTMBI METOTUKU U | pacCKasbIBaeT o
nmpoleccoB  monydeHuss U mepepabotku | [IpaBuibHBII OTBET Ha IIPOCKTUPOBAHUSA aJIrOPUTMBI METOIUKAX u
SHEPTOHACHIIICHHBIX MaTepUANIOB W U3AeNHi | Bompockl 3.3-3.4. TEXHOJIOTHYECKHUX MIPOEKTUPOBAHHUS allropuT™Max
(3H-2). [IpaBunbHEIA OTBET HA | TPOIIECCOB MOMYUYESHUS M | TEXHOJIOTHYECKUX | MPOCKTHPOBAHUS
Bonpockl 4.4-4.6. nepepaboTKu MPOIIECCOB TEXHOJIOTHYECKIX
OHCPTOHACBINICHHBIX IMOJIy4CHUA " | OpoLEeCCoOB
MaTepuajoB W W3JENWi | mepepadoTKu MOTyYeHUS u
c CEPhE3HBIMU | SHEPTOHACKHIIIIEHHBI | TIepepadOTKH
OIINOKaMH X MarepuajioB M | OHCPTOHACBHIIICHH
17691 (SH117) 71 C | BIX MaTepHaJoB U
OT/ICIbHBIMH 17691 (8117171 c
HETOYHOCTIMU IMPUBEACHHUEM
PUMEPOB
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHKEHUS

KOMITETEHLIMH

YpoBHU CHOPMHUPOBAHHOCTH

[Nokazarenu chopMHUpOBaHHOCTH Kpurepuit (onmcanue BEIPRKEHHOCTH IECKPHIITOPOB)
(eckpunTOpHI) OLICHUBAHUS «YZIOBJIETBOPHUTEIHEHOY «XOPOILIO» «OTITUYHO»
(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
XuMH4eckoit Texuonoruu (Y-1). npu aHann3e | MHPOPMALMOHHON | aHAJIM3UPYET
CTaHIapTOB MOJAEPKKU CTaHJapThI
nHpOpMAITHOHHON JKU3HCHHOTO THKJIA | HHPOPMAITHOHHO
MOJACPKKU 00BEKTOB i HOJICPKKU
XKU3HEHHOTO LUKJIA | XUMHYECKON KU3HEHHOTO
O0OBEKTOB XUMHYECKOHN | TEXHOJIOTHH C | muKiIa OOBEKTOB
TEXHOJIOTHH MOMOIIBIO XUMHYECKOH
npenojaBarelis TEXHOJIOTHH
Bribupaer u cormacoBeiBaeT kputepuu | | [IpaBunbHbni otBer Ha | lposBisier cmaboe | Beibupaer u | CBoboxHO u
YCIIOBUSI JKCIUTyaTallud TeXHoJormdeckoro | Bompocs 1.13-1.18. MOHNMaHNE COTJIACOBBIBACT 0e30mub0YHO
obopynoBanus (Y-2). [IpaBunbHBI OTBET Ha npeaMeTHOH  00JacTH | KpUTepuu u | BEIOWpaeT u
Bonpocsl 4.16-4.17. pu BEIOOpE U | yCIOBHSA COTJIACOBBIBACT
COIJIACOBAaHUH IKCIUTyaTaluu KpUTEpHUU U
KPUTEPUEB M YCJIOBUH | TEXHOJOTHYECKOTO | YCIIOBHS
IKCILTyaTalix 000pyZI0BaHUsI TIPH | SKCILTyaTaIlH
TEXHOJIOTHYECKOT0 MOMOIIH TEXHOJIOTHYECKOT
000pyIOBaHUS MIperoaaBaTess 0 000pyI0BaHUs
CocTaBnsger anropuTMbl TpoeKkTupoBaHus | [IpaBUIBbHBIN OTBET Ha Homyckaer cepne3nsle | CocTaBiseTr I'pamoTtHO u
TEXHOJIOTHYECKHX IPOLIECCOB npu | Bonpoc 1.11. omnOKu IpU | aJTOPUTMBI YBEPEHHO
NepeHacTpoiike NPOU3BOACTBA HAa HOBBIM BUJ | IIpaBUibHBIN OTBET HA | COCTaBIICHUH POEKTHPOBAHUS COCTaBIISIET
MPOAYKIMH, TPOU3BOIUTENHHOCTh, cOCTaB | Bompoc 2.1. ITOPUTMOB TEXHOJIOTHYECKUX | aJTOPUTMBI
cbipbs (V-3). POCKTHPOBAHUSI MPOIIECCOB NpHU | IPOSKTHUPOBAHUSI
TEXHOJIOTHYECKHX nepeHacTpoike TEXHOJIOTHYECKUX
MIPOIIECCOB MPU | IPOU3BOJICTBA  HA | TIPOIIECCOB  TIPU
IIEpEHACTPOHKe HOBBII BHJl | IEpEHACTPOiiKe
MIPOM3BOJCTBA HA HOBBIM | MPOAYKIIUH, NPOM3BOACTBA HAa
BUJ MPOAYKIHH, | IPOU3BOJUTEIBHOC | HOBBIH BUJ
MIPOU3BOIUTEIHHOCTb, Th, COCTaB CBHIPbS C | MPOAYKIUH,
COCTaB CHIPbs OTJETbHBIMU NPOU3BOAMUTEIBEHO
HETOYHOCTSIMHU CTb, COCTaB CBIPbSI
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Kon 1 naumeHoBaHue

YpoBHU CHOPMHUPOBAHHOCTH

WHINKATOpa [Nokazarenu chopMHUpOBaHHOCTH Kpurepuit (onmcanue BEIPRKEHHOCTH IECKPHIITOPOB)
JOCTHKEHHUS (eckpunTOpHI) OLICHUBAHUS «YZIOBJIETBOPHUTEIHEHOY «XOPOILIO» «OTITUYHO»
KOMITETCHIIUU (TI0pOTOBHIif) (cpemumii) (BBICOKHIA)
HdemoHcTpupyeT cmocoObl mpencraBienus | [IpaBunbHBIN OTBET Ha Heysepenno, ¢ | JdeMoHCcTpUpyeT IIpaBunbsHO u
MHOXECTBA NPOEKTHBIX peIleHWd uig | Bompoc 2.3. AKTHUBHOM MOMOIIBIO | CITOCOOBI CaMOCTOSITETILHO
TEXHOJIOTHYECKUX MPOLECCOB MoiydeHUs u | [IpaBuibHBINA OTBET HA | MpenogaBaTens npeACTaBICHUS JEMOHCTPHUPYET
repepadoTKH SHEePrOHACHINICHHBIX | Bompockl 4.1-4.3, 4.18- | nemMoHCcTpUpYyET MHOECTBA CITOCOOBI
MaTepuainoB u m3genuii (H-1). 4.20. CITOCOOBI MPOCKTHBIX TIPEICTABIICHUS
MpeaCTaBICHUS peeHui JUIsl | MHOKECTBa
MHOJKECTBA TPOEKTHBIX | TEXHOJOTHYECKUX | TMPOEKTHBIX
peuieHuit IUIsL | IPOLIECCOB pereHuit ISt
TEXHOJOI'MYECKHUX IMOJIy4CHUA H | TCXHOJIOIMYECKUX
IPOIIECCOB MOMYYCHHUS U | MepepadOTKU IPOIIECCOB
riepepaboTKu SHEPTOHACHIIICHHBI | MOTyYeHUs u
SHEPTOHACBHIIICHHBIX X MarepuajoB U | mepepaboTKu
MaTepHajIoB ¥ U3JCIUA | U3ICTHi C | PHEProHaCHIIIEHH
OT/ICTbHBIMH BIX MaTEpHUaOB H
OIMOKaMHu 11631 (313107
OIIK-3.8 [lepeuuncnser 0COOEHHOCTH cucteM | IIpaBunbHenii otBer Ha | Ilepeuncnser [lepeuncnser CBob6oHO
IIpumeHnenue YIPaBIICHUS HIPOECKTUPOBAHUEM u | Bonpockr 1.6 —1.10. 0COOEHHOCTH  CHCTEM | 0COOEHHOCTH OpHUEHTHpPYETCS B
COBPEMEHHBIX npoekTHbIMK JTaHHbIME (3H-3). yIpaBJICHAS CUCTEM 0COOEHHOCTSIX
MHGOPMAITUOHHBIX NIPOEKTUPOBAHUEM W | YIIPaBIEHUS CUCTEM
TEXHOJIOTUI U IIPOCKTHBIMU JAHHBIMU | IIPOCKTUPOBAHUEM | YIIPABICHUSA
MPOTPaMMHBIX HECaMOCTOSTENTbHO U C | U MPOEKTHHIMH | TIPOEKTUPOBAHUS
CPEICTB TSl PEIICHUS CEPbE3HBIMU OMIMOKAMHU | TAHHBIMU C|HW  TPOEKTHBIMHU
3a71a4 HaBOAAIIIMMU JaHHBIMH
MTPOEKTUPOBAHUS BOTIPOCAMH
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

TEXHOJIOTHYECKUX

MIPOIIECCOB MOIYYCHUS

U mepepaboTKu

SHEPTOHACHIIICHHBIX

MaTepHaoB U

U3ASTIUN

YpoBHU CHOPMHUPOBAHHOCTH

[Nokazarenu chopMHUpOBaHHOCTH Kpurepuit (onmcanue BEIPRKEHHOCTH IECKPHIITOPOB)
(eckpunTOpHI) OILICHUBAHUSA «YZIOBJIETBOPHUTEIHEHOY «XOPOILIO» «OTITUYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIA)
Ha3piBaeT apxutekTypy, XapakTepucTuku U | [IpaBuiibHBIN OTBET Ha Henaet cepbe3nble | HaspiBaer Hasbiaet
(yHKIIMOHANBHBIE ~ OCOOEHHOCTH  cHcTeM | Bompockr 1.12, 1.20. OIIUOKHU IIpU | apXUTEKTYPY, apXUTEKTYPY,
aBTOMAaTU3HMPOBAHHOTO npoeKTHpoBaHus | IIpaBUIBHBIN OTBET HA | TIEPEUUCICHUH U | XapaKTepPUCTHKH H | XapaKTEPUCTHKH
(3H-4). Bompoc 2.2. ONMHCaHUH (yHKIMOHANBHBIE | U
[IpaBunbHEI OTBET Ha APXUTEKTYPHI, 0COOEHHOCTH (hyHKITMOHATHHBIE
Bompocsr 3.1-3.2. XapaKTePUCTHK U | cucTeM 0c0OEHHOCTH
(hyHKIIMOHATBHBIX ABTOMATHU3UPOBAHH | CHCTEM
OCOOCHHOCTEW  CHCTEM | OTO aBTOMATHU3UPOBAH
ABTOMATHU3MPOBAHHOTO | MPOEKTHPOBAHUA C | HOTO
MIPOEKTUPOBAHUS MTOMOIIIBIO MPOCKTHPOBAHUS
MperoaaBaTems CaMOCTOSITETTHHO
u 0e3 ommooK
IIpumensier coBpeMeHHbIe | [IpaBUibHBIN OTBET Ha IIpumensier IIpumensier IIpumensier
WH(OPMAITMOHHBIC TEXHOJIOTHU u | Bompock! 2.15-2.17. COBpEMEHHBIE COBpEMEHHBIE COBpEMEHHBIE
MpOrpaMMHBIEC CPEICTBA IS pemieHus 3afaad | [lpaBunbHbBIN oTBET HA | HH(DOPMAIIMOHHEIE nH(OpMaIMOHHBIE | MH)OPMAIMOHHEI
MIPOEKTHPOBAHUS TEXHOJIOTHYeCcKKX | Bompockr 3.10-3.12. TEXHOJIOTUH U | TEXHOJIOTUHU U | € TEeXHOJIOTHH U
MpoleccoB  monydeHuss U mepepabotku | [IpaBunbHBII OTBET Ha NpOrpaMMHBIE CPEJICTBA | MPOTPAMMHbBIE pOrpaMMHbBIE
SHEPrOHACHIIIEHHBIX MaTepHajIoB U m3fenuid | Bompock 4.11-4.15. JUIST  pelIeHus  3a7ad | CpelCcTBa JUTSL | CpelcTBa TUTS
(Y-4). IIPOEKTUPOBAHHUS pemenus 3a1a4 | peleHns  3axad
TEXHOJIOTHYECKUX POCKTHPOBAHUSI POCKTHPOBAHUSI
IIPOIIECCOB TOJIYYECHUS U | TEXHOJIOTUYECKUX | TEXHOJIOTUIECKHIX
riepepaboTKu MIPOIIECCOB MIPOIIECCOB
SHEPTOHACHIIIEHHBIX MOJTY4YeHUs W | TOJyYeHHUs u
MaTepuajoB W W3JENWl | mepepadoTKu nepepaboTKu
c CEPhE3HBIMU | SHEPTOHACKHIIIEHHB! | YHEPTOHACHIIIICHH
ommnoKamMu X MarepuajoB | | bIX MaTE€pPHaJOB U
U3JeIui C | uznenuit
HaBOSIIUMH CaMOCTOSITETIBHO
BOTIPOCAMH 1 0€30ITMOYHO
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHKEHUS

KOMITETEHLIMH

YpoBHU CHOPMHUPOBAHHOCTH

[Nokazarenu chopMHUpOBaHHOCTH Kputepuit (onmcanue BEIPRKEHHOCTH IECKPHIITOPOB)
(eckpunTOpHI) OILICHUBAHUSA «YAOBIETBOPUTEIBHO» «XOPOIIO» «OTJIMYHO»
(TI0pOTOBHIif) (cpemumii) (BBICOKHMIA)
Pemaer  3amaum  aBTOMaTM3WpOBaHHOIO | IIpaBUIIBHBINA OTBET HA 3aTpynHseTcs u | Pemaer 3a7auu | Pemaer  3agauu
MIPOEKTHPOBAHUS TEXHOJIOTHYECKHX | BOmpock 2.3-2.14. JIOTIyCKaeT  Cephe3HbIC | aBTOMAaTU3UPOBAaHH | aBTOMATHU3HPOBAH
MIPOLIECCOB C UCIOIB30BaHUEM COBpeMeHHBIX | IIpaBUnbHBIN OTBET Ha omKnOKA MpPU PELICHUH | Oro HOTO
nH(OPMAITHOHHBIX TEXHOJIOTUH u | Bompockl 3.5-3.9. 3amaq MIPOEKTHPOBAHUS MIPOEKTHPOBAHUS
nporpamMmHbIX cpencts (H-2). [IpaBunbHEI OTBET Ha ABTOMATH3UPOBAHHOTO | TEXHOJOTHYECKHX | TEXHOJIOTHIECKHX
Bompocs 4.7-4.10. MIPOEKTHPOBAHUS MIPOLIECCOB C | mporeccoB c
TEXHOJIOTHUECKUX HCTIONTE30BaHUEM WCTIOTh30BaHUEM
MIPOIIECCOB C | COBpEMEHHBIX COBpPEMEHHBIX
UCIIOJIb30BaHUEM MHQOPMAIIMOHHBIX | WH(POPMALMOHHBI
COBPEMEHHBIX TEXHOJIOTUM U | X TEXHOJOTHH U
“H(OPMAITMOHHBIX IIPOTPaMMHBIX MPOTPaMMHBIX
TEXHOJIOTHI U | CPEOCTB C | cpencrs
IMporpaMMHBIX CPEACTB OTACJIbHBIMH CaMOCTOATECIIbHO
OIMOKaMH 1 06e30mrd0YHO
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

Bonpocskl 11 OLleHKH 3HAHUI, YMEHHMH U HABBIKOB, CGOPMHPOBAHHBIX Yy CTYJAE€HTA
no komnetrennuu OIIK-3 no cermenTam:

Cerment 1. HopmaTuBHO-IIpaBOBBIE JOKYMEHTHI M HMH(OPMAIMOHHBIE CHUCTEMBI B
00/1acTH NIPOEKTHPOBAHUS MPOLECCOB MOJIYYEHHS M IepepabOTKH 3HEProHACBILIEHHBIX
MartepuaioB u uzaenuit. Texauyeckoe odecrieuenue CAIIP.

1.1. O6ocHOBaHME HEOOXOAUMOCTH aBTOMATU3UPOBAHHOI'O NPOEKTUPOBAHMSI IIPOLIECCOB
MOJIyYEHHUS ¥ TepepaboTKH SHEPrOHACHIIIEHHBIX MaTEPUAIIOB U U3ICIIUH.

1.2. Ctpykrypa, conepkanue u ooiactu npumererus [[OCT 15.016-2016.

1.3. CtpykTypa, coaepxanue u odnactu npumenenus ['OCT 2.103-68.

1.4. CALS-TexHONOTHIl U cUCTeMa €OMHBIX MeXAyHapoaHbix crangaptoB ISO 10303
(STEP) u ISO 13584 (P_LIB). Ha3znauenue, cTpykTypa 1 OCHOBHbIE ITOJIOKEHUSI.

1.5. UML. Kparkoe omnmcanue, Ha3HAYeHUE, BUIbI JUAarpaMM W HUX NPUMCHCHHE B
IPOCKTHPOBAHNHU TPOIECCOB TMOJNYUYEHHUsI M MEpepadOTKH SHEPrOHACBHIIICHHBIX MaTEpHAIIOB U
U3IEINi.

1.6. CAD u CAM — cucremsl, uxX GyHKINH, XapaKTEPUCTHKH U IPUMEPHI.

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

1.8. IlocTaHnoBka mLenM W 3a1a4 aBTOMATH3MPOBAHHOTO IPOEKTUPOBAHHS MPOIECCOB
HOJIy4EHHUs U NepepabOTKH SHEPrOHACHIIIEHHBIX MAaTEPUAIIOB U U3IEIIUH.

1.9. )Ku3HEeHHBI IMKJI TMPOCKTAa W U3JEHHs OOBCKTOB XHMHYECKOW TEXHOJIOTHHU.
Onucanue OCHOBHBIX MPUHIMIIOB U METOA0OB IIPOEKTUPOBAHUS.

1.10. [loctaHOBKa 33a7auM MPOEKTUPOBAHMS 00BEKTa XMMUIECKON TEXHOJIIOTUHU C YIETOM
TpeOOBaHUH K KaUe€CTBEHHBIM MTOKa3aTesIM U 6€30IaCHOCTH MTPOM3BOJICTBA.

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

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

1.13. Apxutektypa coBpeMeHHONH DBM. XapakTepucTUKU BHYTPEHHUX NepUEpUHBIX
YCTPOMCTB, HauOoJIee BIUSIONINE HA TIPOU3BOAUTEIHLHOCTE DBM.

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

1.15. CnocoObl  TMOBBINIEHUS ~ MPOU3BOAMTENILHOCTH W HajexHoctH  OBM
MPOSKTHPOBIIUKA.

1.16. Buas! 1 Ha3HaYeHHE MaMATH B ycTpoiicTBax DBM.

1.17. Tumnbl 1 XapaKTEepUCTUKU OTIEPATUBHOTO 3alIOMUHAIONIETO YCTPOICTBA.

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
MPOCKTHPOBAHUS U MOIJICPIKKH KUZHEHHOTO IHKJIA 00hEKTOB XUMHUECKOW TEXHOJIOTHH.

1.20. Knaccudukauuss BunoB oOecrneuenuid CAIIP. Mx Ha3zHauenue, O0a3oBble
KOMITOHEHTHI U (DyHKIIHH.

Cerment 2. Uapopmanmonnoe obecneuenne CAIIP, monenupoBanne nanueix, CYBJl
0a3pl JaHHBIX B CHCTEMax MOAJCPKKH MPUHATHS NPOCKTHBIX pemeHui B o01acTu
MPOEKTUPOBAHUS MPOLIECCOB IMOJIYYEHUS U TepepabOTKU SHEPrOHACHIINICHHBIX MaTepuaioB U
HU3JEIINM.

2.1. TTocranoBka 3amauri UHPOPMAIMOHHOTO TOHMCKA Ha0Opa ONMTHUMATBHBIX MPOEKTHHIX
peleHid. DTarnbl MOATOTOBKH U PELIeHU 3aa4i MH()OPMAITMOHHOTO TIOMCKA.
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2.2. CocraB unpopmarronHoro odecneuenust CAITP. dynkiuu u 6a30BbIe KOMIIOHEHTHI
uHpopmarmonHoro odecrieueHust CAIIP.

2.3. DOranbl co3maHus WH(GOPMAIIMOHHO-TIOUCKOBOM CHCTEMBI JJIsl pEIICHUS 33aJa4H
MOKMCKA ONTUMAIBHBIX ITPOEKTHBIX PEIICHUH B 001aCTH XUMUYECKON TEXHOJIOTHH.

2.4. ER-mnarpamma u ee KOMIOHEHThI. OTHOIICHHUS, CBS3H, KJIFOUEBBIE M 00s3aTEIbHBIC
aTpUOYTHI.

2.5. Horanmuss IDEF1X. ba3oBble rpaduueckue 3J€MEHTHl M 3Tambl TOCTPOCHUS
JaTaIOTMYeCKOM MOIeNTu MH(POPMAIITMOHHOTO 00BEKTA.

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

2.7. Horarmus ['opnona DBepecta («BOpOoHBs Nankay). [IpuMenenne B ”HGOPMAITMOHHOM
OMKCAaHUU 00BEKTA IPOEKTUPOBAHUSI.

2.8. Inarpammbl  baxmana. IlpumeHenne B HH(GOPMAIMOHHOM ONMCAHUU OOBEKTa
MPOEKTUPOBAHHUS.

2.9. IlpencraBienus B 6a3ax naHHBIX. VX Ha3HAUEHHE U PEUMYILECTBO.

2.10. Pensimonnass CYB/I. bazoBbie monatus Teopun pensuuoHHbIXx CYBJl: kopTex,
JIOMEH, aTpuOyT, OTHOILIEHHUE, CBS3b.

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

2.12. Buner kmoveli B pesiunonnoit bJ[. Haznadenune xaxxaoro Buaa.

2.13. Tunsl pganHbix mnone Ttabnun bJl. Ilepedncnants c ykazaHueM HpuUMepa
UCTIOJIb30BaHUSI.

2.14. O6s13aTenbHbIe U HE0Os3aTeNIbHbIE aTPUOYTHI Ta0NUIl Oa3bl JaHHBIX. VX BiHsSHHE Ha
Ka4eCTBO M HEMPOTHBOPEYMBOCTh XPAHEHHUs JAHHBIX M OPraHU3aIHMI0 TpOIecca yIpaBIICHUS
JTAHHBIMHU.

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

2.16. CepBepubie CYB/] u 6a3b1 qannbix Mx npeumymectBa Haj gecktonHbiMu 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. Maremarnyeckoe obecrieuenue CAIIP, maremarnyeckoe MOAETHPOBAHNE B
3aJadyax MPOEKTHPOBAHUS IPOLIECCOB TMOIYYEHUS U IepepaboTKH HHEProHaChIIEHHBIX
MAaTEepUAJIOB U U3ICTTUN.

3.1.Ilemp W TOCTAaHOBKA 3aJadud MaTEMaTHYECKOTO MOJICIMPOBAHUS B 3ajadax
ABTOMATH3UPOBAHHOTO  IMPOEKTUPOBAHMS  MPOLECCOB  MOJYyYEHUS U HepepadoTKu
HHEPrOHACHIIIEHHBIX MAaTEPUAIIOB U U3IETHI.

3.2. Knaccuguxkarus maremarndeckux mozeneit B CAIIP.

3.3. TpeboBanwusi, MPEeIbSIBIIEMbIE K MATEMATHYECKUM MOJICIISIM.

3.4. MaremaTHuecKkie METOJIbl, UCIOJIb3yeMbIe IS PEHICHUs] IPSAMOM 3a/1aul KMHETHUKU
XUMHUKO-TEXHOJIOTHYeCKOro o0bekTa. Kputepuu BeiOOpa MaTeMaTuyeCcKOro MeToa.

3.5. CTpyKTypHBI 1 TapaMEeTPpUUECKUl CUHTE3 MaTeMaTHueckoi moaenu. OnucaHue.

3.6. [IpoBepka Ha aaeKBAaTHOCTh MaTeMaTHYECKOW Mojenu. Kpurepuu aneKkBaTHOCTH
MaTeMaTU4eCKOU MOJEIIH.

3.7. DMnupudeckas MaTeMaTrueckas Mojaeib. [loctaHoBka 0OpaTHOM 3a1a4il KHHETHKH.
Kputepun yrcieHHOro aHanu3a aleKBaTHOCTH 3MIIMPUYECKUX MAaTEMATUUECKUX MOJEIIEH.

3.8. BeluncnurenpHas  CKOPOCTb M TOYHOCTh ~ MAaTeMAaTH4ECKOH  MOJAENM  Kak
KOHKYPHPYIOIHE XapaKTePUCTUKU MaTeMaTH4eckoi Moaenu. CriocoObl ONTUMHU3AIMK CKOPOCTH
Y TOYHOCTU BBIYUCIICHHH.

3.9. lonymienusi, NpUHSTHIE TPU MaTeMaTHYECKOM MojenupoBanun. LlenecoobpaszHocth
BHeceHus aonymennii. Komnencanus ommOKy BEIMUCICHHUS.
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3.10. IIporpammHoe obecriedeHne MAJisi MOJCIUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX
00bekToB. bazoBrie GhyHKIIHMH.

3.11. Onucanue, Ha3HAYEHHWE W CPABHUTEIbHBIC XapaKTEPUCTUKH YHUBEPCAIbHBIX
moaenupyromux makeros (Mathcad, UniSim, ChemCad, Hysys, Aspen Plus).

3.12. Onucanue, Ha3HAUCHHUE U CPABHUTEIBHBIE XapaKTEPUCTHUKH POTPAMMHBIX TTAKETOB
PErpecCHOHHOr0 aHallu3a dKCIEepUMEHTaNbHBIX naHHbIX U cratuctuku (Datafit, Curve Expert,
Stadia).

Cerment 4. 3D-monenupoBanue B 3a/a4ax MPOCKTUPOBAHUS MPOIECCOB MOTYYECHUS U
nepepadOTKH SHEPrOHACHIIEHHBIX MAaTepHaIOB M M3A€IMH. AIMTUBHBIE TexHoJoruu B 3D-
IPOTOTUIIMPOBAHUU U U3TOTOBIIEHUN U3JEIINM.

41 . Uenp wu 3amaun  3D-monmemupoBanusi u 3D-mporoTunupoBaHus B 3adadax
IPOEKTHUPOBAHUS IMPOLIECCOB MOJYYEHHUS U MEepepadOTKU SHEPrOHACHIIIEHHBIX MaTepUalloB U
W3JICIINN.

4.2. Knaccuduxamus meronoB 3D-mopenupoBaHus MO apXUTEKType U cmocodam 3D-
MOJIEJTUPOBAHUSI.

4.3. Oranbl cuHTe3a 3D-moxmenu. IloHATHS «0a30BBIH 3JIEMEHT», «TPUAHTYISALUSLY,
«0bazoBas onepanusny, «napamerpusanus». TekcTypsl u Mmatepuansl. CBoiicTBa MaTepHaoB.

4.4. Texctypbl 1 MaTepuaisl. [IpuHiun HanoxeHus. JlOCTOMHCTBA U HEIOCTATKU TEKCTYP
u MmarepuanoB. Kputepuum BbIOOpa TeXHOJIOTUM (U3HUECKOro orobOpaxenus 3D-monenu
o0BeKTa.

4.5. Anroputm noctpoenus npocreieit 3D-monenu B ognoi u3z CAIIP.

4.6. ®opmartsl (aitnoB 3D-mozenei n uX KpaTkoe ONUCaHUE.

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

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

4.9. AniuTHBHBIE TIEepefoBble MPOU3BOACTBEHHBIE TEXHOJOTHH. VcTOpHs pa3BUTUS U
00yacTu MPUMEHEHHUSL.

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

4.11. CnocoObl  MOCJIOMHOrO  W3rOTOBJIEHHS  (U3UYECKOTO MNPOTOTHNA  OOBEKTa
npoektupoBanus:  UV-o0iydeHue, OKCTpy3usi, CTpyWHOE  HalblIEHUE, CIUIaBJICHUE,
JaMUHUPOBaHHUE.

4.12. 3D-npunTep. Bunel, ycrpoiicTo, TexHomoruu 3D-meyatn. CriocoObl M3roTOBICHHUS
npoaykToB 3D-nievaru.

4.13. Oniicanme, Ha3HAYCHHWE W CPAaBHUTEIBHBIC XaPAaKTEPUCTHKH CPENl TPEXMEPHOTO
nonuroHanbHOro MoaenupoBanus: Autodesk 3d Max, Komnac 3D, SolidWorks, nanoCAD.

4.14. Blender 3D, Cinema 4D, Autodesk Maya. Hasnauenuwe u cpaBHHTEIbHAS
XapaKTepUCTHKA M0 (PYHKIIMOHAITY, JIMLIEH3UPOBAHUIO U MUHUMAJIbHBIM TpeOoBaHUsM K DBM.

4.15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Ha3naueune wu
CpaBHUTENbHAs XapaKkTEpUCTHKA M0 (YHKIMOHATY, JHLUEH3UPOBAHUIO W MHHUMAJIBHBIM
TpeboBaHusIM K DBM.

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

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

4.18. IlocraHoBka 3agaud (PU3MUYECKOTO MPOTOTUHHUPOBaHMA wu3Aenuid. Onucanue
TEXHOJIOTUM H3rOTOBIEHUS 3D-NpOTOTUIIOB OOBEKTOB MPOEKTUPOBAHMS C HCIOJIB30BAaHUEM
JAMUHUPOBAHUS U OCEBOM JUTOTpa(uH.

4.19. IlocranoBka 3ama4ul (U3HYECKOTO TMPOTOTHITUPOBAHUS H3ACIUA. DJIEKTPOHHO-
JaydeBas ruaBka. Onucanue obopynoBanust mis DJIIT.
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4.20. Ilopssmok moaroToBku M BbimosiHeHHss 3D-mewatn (BbIOOp u  KanuOpoBKa
o0opyzmoBaHus, BBIOOp Marepuana M pexuMa IedaTH, noaroroBka 3D-momenn wuspenws,
nocToOpaboTKa U3IEIHS).

IIpu cnave 3adera CTyAEHT IOJIydaeT JBa BOIPOCA U3 MIEPEUHs, IPUBEIEHHOrO BhILIE (TI0
OJITHOMY BOIIPOCY M3 Pa3HBIX CETMEHTOB).
Bpemst moroToBKH CTyJE€HTa K yCTHOMY OTBETY Ha BOMPOCH — 110 30 MUH.

5. Mertoanueckue mMarepuajbl 1Js ONpedeeHUs] NMPoUeIyp OUEeHMBAHUS 3HAHMI,
YMeHHIl 1 HABbIKOB, XapPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMUS KOMIIETEHIIH.

[IpoMexyTrouHass arTecTals MO JTUCHUIUIMHE TMPOBOAUTCS B COOTBETCTBHUH C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YK/B. Ilopsaok opraHu3aiuu 1 NpoBEACHUS
3a4EeTOB M SK3aMEHOB.

[To nucuuIUIMHE TPOMEXKYTOYHAST aTTECTAIMS TPOBOIUTCS B (hopMe 3aueTa.

[IIkaya oneHUBaHUS HA 3a4E€TE — «3a4eTy», «He3adeT». [Ipu 3TOM «3a4eT» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITCTCHIIHH.
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[Ipunoxxenue 2
K paboueii mporpamMMe JUCIMIUTAHBI

dopma TUTYJBHOTO JIMCTA AJIs1 0(pOpMJIEHUSA
J1a0opaTopHBIX padoT

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

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

Kadenpa: Cucrem aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUS U YIIPABJICHHUS

Hampasnenne noaroroku: 18.05.01 Xumudeckasi TEXHOJIOTHS YJHEPTOHACBIIICHHBIX

MaTepUaJioB U U3JICIUI

YPOBCHB IIOATOTOBKH: CHG![I/IaJ'II/ICT

YueOnas JUCHHUIIIINHA: ABTOMaTI/I?:I/IDOBaHHOG! IOPOCKTUPOBAHUC

I'pynna:
OTYET
O JABOPATOPHOMN PABOTE N
TEMA:
IIpenonasarens CmupnoB NL.A.
Hcnonaurenu

OTMeTKa 0 3aueTe

Cankr-IlerepOypr
2021
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[Tpunoxenue 3
K paboyeii mporpamme
JMCIUILTHHBI

IIpumep 3agaHKus HA KYPCOBYIO padoTy

Muno6pHayku Poccun
denepanbHOE TOCYIapCTBEHHOE OIOXKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIETO 00pa30BaHuUs
«Cankr-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOJIOTHUECKUI HHCTUTYT
(TEXHUYECKUM YHUBEPCUTET)»

3AJJAHUE HA KYPCOBYIO PABOTY

CnennansHoctb 18.05.01 Xumuueckas mexnonoeus snepeonacviujeHnvix
Mamepuanos u uzoenuil

Crneunanuzanust Xumuueckas TexHo102us OpeaHudeckux coeOuHe Ul azoma
DakyNbTET UHPOPMAYUOHHBIX MEXHOJIO2UL U YNPABIEHUS

Kadenpa cucmem asmomamusuposannoco npoekmupoanus u ynpasieHus

Yueonaa oucyunauna ABroMatu3znpoBaHHOE MPOEKTUPOBAHUE
Kypc 4 ['pynma
Crynent HMBanoB Ban BaHoBHY

Tema Pa3zpaborka nH()OPMAIIMOHHO-TTOMCKOBON CUCTEMBI TS
ABTOMAaTHU3UPOBAHHOTO MPOSKTUPOBAHUS TIPOIIecca MOTYUSHUS HUTPOTIIUIICPUHA

Hcxoonvle dannvie k pabome (UCMOUYHUKLU).

1 Hopenkos, U. II. ABroMaTu3npoBaHHbIE UH(POPMAITMOHHBIE CUCTEMBI : yueOHOoe mocolue /
N. I1. HopenkoB. — Mocksa : U3a-so MI'TY um. H.O. baymana, 2011. — 342 c.

2 Umommz, M.A. TIpoMbIlieHHbIE B3pbIBYATHIE BEIIECTBA : yueOHOE Mmocodue [is BY30B IO
crierl. «XWMHYECKass TEXHOJOTHS HHEPrOHACHIIMICHHBIX MaTepuajoB u u3aenuin» / M.A.
Wnrommn, I'.T". CaBenkos, A.C. Ma3zyp. — Cankr-IletepOypr; Mocksa; KpacHonap : Jlans, 2017.
— 198 c.

3 O0mas XxuMHyYecKasi TeXHOJIorus : yueb. g By3oB : B 2 T. / . II. MyxueHos [u ap.]. — 5-¢
mu3n., crep. —Mocksa : AJIBAHC, 2009. — 2 1.

4 Ky3un, A.B. ba3zbl nansbix: yue6. mocobue/ A.B. Ky3un, C.B. JleBonucosa. — 5-e usn.,
ucnpasi. — MockBa: Axkanemus, 2012. — 320 c.

5 I'anun H.B. Tpexmepnoe nmpoektupoBanne B KOMITAC-3D / H.b. I'anun. — Mocksa: JIMK
IIpecc, 2012. — 784 c.

Ilepeuens 6onpocos, noonedxcawjux paspabomke.
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1. Anamutrdeckuit 0030p 3amad aBTOMATU3UPOBAHHOTO TPOSKTHPOBAHUSI XUMHKO-

TEXHOJIOTMYECKOT0 Mpolecca.

2. Ananu3 nporuecca nojay4yeHuss HUTPOIIUIEPUHA.

3. Lenb 1 3a1auu KypcOBOM pabOTHI.

4. PazpaboTka nH(POIOTHUECKONW MOJIEIH.

5. 0630p xapakrepuctuk CYB/I.

6. Xapakrepuctuka CYB]] LibreOffice Base nunu MS Access.

7.Co3maHue DaTajJorudecKod MOIEIH.

8. [Touck nHpopManuu B UHTEPHETE.

9. ®opmupoBanue 3D-monenu TexHomoruueckoro odbopyaosanus B cpene «Kommnac-3Dy.

10. Co3nanue 0a3bl JaHHBIX.

10.1. 3amonaeHne TabIUI] 0a3bI JAHHBIX.

10.2. Cosznmanue 3ampocoB, HEOOXOAUMBIX JJii aBTOMAaTH3UPOBAHHOTO BBIOOpA

TEXHOJIOTHYECKOTO 000pYA0BaHUSI.

10.3. Coznanue Gpopm a1 peJaKTUpOBaHuUs TaOIUI] M BBIBOJA PE3yIbTaTa.

10.4. Coznmanue oTyeTa [ OKOHYATENIbHOTO BBIBOJA 3alpoca Pe3yJlbTaToB
MPOEKTUPOBAHHUS.

11. TectupoBanue 6a3pl JaHHBIX.

12. Ananu3 pe3yapTaToB TECTUPOBAHUS.

13. BeIBOAIBI 110 KypCOBOI padoTe.

Ilepeuenw epaghuueckozco mamepuaia.

1 TexHosornyeckas cxema npouecca noJIy4eHUs HUTPOIIIMIEPUHA.

2 CtpykTypsl Ta0aM1l 6a3bl JaHHBIX.

3 artanorunyeckast MoJeNb 6a3bl JaHHBIX.

4 TIpumepsl 3a1IpOCOB K 6a3e JaHHBIX.

5 JleMoHcTpaLus 3TaloB MOCTPOEHHS TPEXMEPHON Te€OMETPUUYECKON MOJIENH armapara.

Tpebosarnus k annapamuomy u NPOCPaAMMHOMY 00eCnedeHuUro.
Annapammnoe obecneuenue: IBM PC-coBMecTHMBIN KOMITBIOTEp Ha 6a3e Mukpormporeccopa Intel

Pentium. [lpoecpammnoe obecneuenue: omnepaimonHas cucrema Microsoft Windows, cucrema
ynpasieHus: 6azamu mganubix LibreOffice Base umun MS Access, cpena aBTOMAaTH3UPOBAHHOTO
npoekTupoBanust Kommnac-3D, TeKcTOBBIN mporieccop.

Jara Beimaun 3aganaus  19.09.2021
Cpok npesacraBieHus: padoTsl k 3anmure 26.12.2021

3aBenyromuii kadeapou __npod. T.Bb. YUucrakosa
JlexTop joi. . A. CmupHOB
PykoBogutens ct. npen. A. B. Koznos

3ajaHue MPUHSIT
K BBIITOJHEHUTO . U. UBaHoB
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