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

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pesynbrare ocBoeHuUs1 00pazoBaTeIbHON MPOrpaMMBbl OakanaBpraTa 00yJaromuiics JOHKEH OBIAAETh CICAYIOIUMU pe3yIbTaTaMu 00ydeHUs

10 JUCIUILINHE:

Ko 1 nHaumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ysbTaThl 00ydeHUs
(meckpumnTopsl)

MK-2
Crnioco0eH NpoeKTUPOBaTh CPEJCTBA U
CHUCTEMBI KOJUIEKTUBHOM 3alTUTHI.

K-2.1

[Tpumenenue UH(POPMALMOHHBIX
TEXHOJIOTHI TIPH O0TPabOTKE BOIIPOCOB

TeXHOC(EepHOW  Oe30MacHOCTH
COCTaBe MPOEKTA.

B

3HaTh:

- HallMOHAJIbHBIE, MEXKOTPACIeBble M MEXKIYHAPOJIHBIE CTaHAAPTHI,
HOpPMBI ¥ TIpaBWja B 00JAacTH NMPOEKTUPOBAHUS U COMPOBOKICHUS
0e30MacHOro  MPOW3BOJACTBA Ha  OOBEKTAX  XUMHUYECKOM U
Hedrexumuueckoi npomeiiuieHHocTr (3H-1);

- TEXHOJIOTUH, aJTOPUTMBI U METOJUKU MPOCKTUPOBAHUS CPEICTB U
CHCTEM KOJUICKTHMBHOH 3allMThl HAa ONACHBIX MPOM3BOJICTBEHHBIX
0o0BeKTax XUMUYECKON U HepTexummuueckoi nmpomeinuieHHOCTH (3H-
2);

- KJTacCU()UKALIUIO BUJIOB obecrieyeHuit cucTeM
aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHMS, UX Ha3HaueHHe W 0a30oBbIC
¢dyukuun (3H-3);

- BUJBl, OCHOBHBIE (YHKIHHM ¥ apXUTEKTYPhl IPOTPAMMHOIO
oOecrieyeHuss B 0O0JAaCTH ABTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS
(3H-4).

Ymers:

- (hopMynMpoBaTh 3a7ady NMPOECKTUPOBAHUS OOBEKTAa XMUMHYECKOW U
HE(PTEXUMHUYECKOW TPOMBIIUIEHHOCTH C YY4€TOM TpeOOBaHMHA K
Ka4eCTBEHHBIM ITOKa3aTeNsIM U Oe30macHoCcTy mpousBoacTaa (Y-1);

- ODUEHTHUPOBATHCSI B YHUBEPCAIbHBIX TIpapHUUECKUX HOTALUAX U
SI3BIKAX MOJICIIMPOBAHMS TSI aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHHS
U TOJICP>KKH JKU3HEHHOTO ITUKJIAa MPOU3BOJCTBEHHBIX 00BEKTOB (V-
2);

- IPUMEHATh ~ MHPOPMALIMOHHBIE  TEXHOJOTMH M alTOPUTMBI
MPOCKTHPOBAHUS UH(POPMAIIMOHHOTO, MaTeMaTHIEeCKOTO "
IPOrpaMMHOT0 OO€CleueHus NpU pPELIeHUH MPUKIAJAHON 3a1auu
NPOCKTHPOBAHUS OOBEKTA XHMHUYECKOH U  HEPTEXUMHUECKOU
IOPOMBIIIJICHHOCTH € y4e€TOM O€30HMacHOCTH NPOM3BOJCTBA U




NPUMEHEHHEM CPEIICTB U CUCTEM KOJUICKTHBHOM 3aruThl (V-3).
Baaners:

- HaBplIkaMu pabotel ¢ DOHWOC By3a, OTKpbITBIMH HHTEpHET-
UCTOYHUKAMH ¥  HOPMATHBHO-TIPABOBBIMH  MH(OPMALMOHHBIMU
CUCTEeMaMH JUIsl IOMCKA TEKCTOB CTAaHIApTOB, MOJIOKEHHM, TPUKA30B,
3aKOHOB, HOPM W TMpaBHJ B 00JacTH NPOEKTUPOBAHHS CPEACTB U
CHCTEM KOJUIEKTHBHOM 3amuThl (H-1);

- HaBBIKAMU TIOATOTOBKM M JHArHOCTHKH aBTOMAaTHU3WPOBAHHOTO
pabouero Mmecta IS peLIEHUS 3aJad  aBTOMAaTHU3HPOBAHHOIO
NPOCKTHPOBAHUS TPOM3BOJCTBEHHBIX OOBEKTOB XHMHYECKOH W
HehTeXUMHUYECKOU pombliienHoctd (H-2);

- COBPEMEHHBIMU IPOrPaMMHBIMU CASE-cpencTBamu
MOJICTIMPOBAHUSl  JaHHBIX TPU PpEUICHHH 3aJaud  pa3paboTKu
MH(POPMALIMOHHO-TIONCKOBOM CHCTEMBI ISl TOJJICPKKH  IpoIecca
MPOEKTUPOBaHUS O0BEKTa XHUMHUYECKOM U  HePTeXuMUYECKOU
npowmbinuieHHoctd (H-3);

- MakeTaMyd JUIsl aBTOMATH3allMM MaTeMaTH4YeCKUX BBIYHCIICHUH,
pa3pabOTKM MaTeMaTWYeCKHX MOJEJeH s pacueTa KaueCTBEHHBIX
nokaszarenel M mokaszarenei 0e30macHOCTH M PabOTOCIOCOOHOCTH
00beKTa XUMUIECKOI U HepTexuMuieckor npomsitienHoctr (H-4);
- YHUBEPCATbHBIMU ~ CPEeJaMH  TPEXMEPHOTO MOJENUPOBAaHUS U
CpeICTBaMH BHU3YaJbHOTO U  (U3UYECKOTO IMPOTOTUITUPOBAHHS
00BEKTOB XMUMHUYECKOH U HEPTEXMMHUYECKOH HPOMBIIIICHHOCTH C
npumeneHreM 3D rpaduku u aMTHBHBIX TexHoorui (H-5).




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucumiuinHa OTHOCUTCS K JUCHUIUIMHAM — 4acTH, (OPMHUPYEMOH ydacTHUKAMU
obpazoBarenbhbix oTHOIeHUH (b1.B.15) 1 u3y4aercs Ha 4 kypce B 7 cemecTpe.

B wMerogmdeckoM MiaHe JUCIHMIUIMHA OMHPACTCS HA JJIEMEHTH KOMIICTCHIIMA,
chOpMHpOBaHHBIE TIpU HW3y4YeHUH JucuuiuiH  «lIpoekTpoBaHWE CHUCTEM  TOXapo-
B3PBIBO3AIIUTEIY, «O00CHOBaHUE OE30MACHOCTH TEXHOJIOTHYECKUX MPOIeccoBy. [lomyueHHbIC B
nporecce U3y4eHUs TUCIHUIUTHHBI «ABTOMAaTU3UPOBAHHOE MPOCKTUPOBAHKEY 3HAHUS, YMECHUS U
HABBIKM MOTYT OBITh MCIOJIB30BaHbI MPH W3YYCHHH JUCHUILIMHBI «PacueT W mpoeKTHpOBaHUE
O0OBEKTOB KOJUICKTUBHOW 3allUTB», MPH MPOXOXKICHUHA TNPEATUILIOMHOW TIPAKTUKH B 8
CeMecCTpe, a TaK)Ke TIPU BBITIOJTHEHUH BBITYCKHOW KBATH(DHUKAITMOHHON paboThI OakamaBpa.

3. O0beM IUCHHUILIMHBI

Bcero,

Bun yuebHoit paboThl 3E/aKarn, 4acos

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 3/108

(3a4eTHBIX SAMHMI aKaIEMUICCKUX YacOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 62
3aHATHUS JCKIIMOHHOTO THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CCMHUHAPbI, MPAKTUYCCKUC 3aHATUA -

n1abopaTopHbIe pabOTHI (B T.4. Ha MPAKT. MOATOT.) 36 (18)

Kypcooe npoektupoBanue (KP nmum KII) —

KCP 8

Jpyrye BUJbl KOHTAaKTHON paboThI —

CamocrosiTesbHast padoTa 46

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

®opma npome:xkyTouHoii arrectaumnu (KP, KIT , 3auert, sx3amen) 3aver




4. Conep:kanue JUCHUNIUHBI

4.1. Pa3zgennl AMCHUNUIMHBI U BUABI 3aHATHIA
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1. Beenenue B nucruruimay. OCHOBHBIE 2 — 2 6 [1K-2 [1IK-2.1
onpeaencHus U TepMuHosiorus. O0630p
HOPMAaTUBHBIX IOKYMEHTOB B 00JIaCTH
MIPOEKTUPOBAHUS TIPOU3BOICTBEHHBIX
00BEKTOB XUMHUYECKOH U
He(TEXMMUYECKOU IPOMBIIIICHHOCTH.
2. Texunueckoe odecneuenue CAIIP. 4 - 2 10 I1K-2 [IK-2.1
[lonsiTHe aBTOMAaTU3NPOBAHHOTO
pabodero MecTa MPOEKTHPOBIIIHKA.
Komnonentsl APM npoeKTHpOBIIKKA.
3. | Uadopmanmonnoe obecrieueHre 4 - 8 10 [1K-2 [K-2.1
CAIIP. CYB/, uadopmMaiioHHbIe
MOJENN U 0a3bl JaHHBIX.
4, MareMaTnueckoe ooecreueHmne 4 - 12 10 I1K-2 [IK-2.1
CAIIP. MaTtemaTnueckue MOAEIIHN B
3aJla4ax MPOEKTHPOBAHUS OOBEKTOB
XHUMUYECKOH U He(hTEXUMHIECKON
MTPOMBINIICHHOCTH.
5. | Busyansnoe 3D-monenupoBanue u 4 - 12 10 [1K-2 [K-2.1

(pm3nyecKoe MPOTOTUITUPOBAHHE B
MIPOEKTHPOBAHNH TPOIIECCOB
XMUMUYECKOH U He(hTeXUMHIECKON
MIPOMBIIIEHHOCTH. AITUTUBHBIE
TEXHOJIOTHH.




4.2. 3aHATHA JeKIMOHHOI0 THIIA

Ne
asnena HaumenoBanue TeMbl O0neMm, HNuHoBanmonHas
p U KPaTKOE COJCPIKAHUE 3aHATHS aKaj. 4acel bopma
IACLIUIUIVHBI
1. Beenenne B mucummummay. OCHOBHBLIE ONPENEICHUS U 2 JI

TCPMUHOJIOTHA. 0630[) HOPMATUBHBIX JOKYMCHTOB B

obnact [POEKTUPOBAHUS MIPOM3BOICTBEHHBIX
00BEKTOB XHUMHAYECKOU " He()TEXUMHUYECKON
IIPOMBIIIEHHOCTH.

OCHOBHBIE OTIPEIICIICHISI u ITOHATHS

ABTOMAaTH3UPOBAaHHOTO IPOEKTUPOBaHUA. BBeneHue B
METOOJIOTUIO TPOSKTHPOBAHUSL CPEACTB M CHCTEM
KOJIJIGKTHBHOM 3aIMTHl Ha OMACHBIX IIPOU3BOCTBEHHBIX
o0BeKTax XUMHYECKOM u He(TeXuMUIeCKOn
NPOMBIIUIEHHOCTH.  VH)XXeHepHOe  MpPOEKTUPOBAHME,
mudposoe nporotunuposanue. CAIIP. Knaccudukamms
CAIIP. Cucremnas opranuzamuss CAIIP.  Bugst
obecnieuenuit CAIIP. IlpemMeTHO-OpHEHTHPOBaHHBIC
CAITP: MCAD, ECAD, PDS, CAAD. Ilonstue o
CALS-texnonorusx. [IpuHIATIEI aBTOMaTH3UPOBAHHOTO
NPOEKTHPOBAHMUS CPEIACTB U CHCTEM KOJUICKTHUBHOM
3alIUTBl HA OMNACHBIX TPOU3BOJCTBEHHBIX OOBEKTaX
XMUMUYECKOH ¥ HEQTEXUMHUYECKOW MPOMBIIIIICHHOCTH.
IlocTaHoBKa 1enM M 3aAad NPOEKTUPOBAHUS CHCTEM
KOJIJICKTUBHOMW 3aIIUTHI HAa OMACHBIX TPOU3BOJICTBEHHBIX
o0BeKTax XUMUYECKOU u HePTEXUMUYIECKOM
NPOMBIIIEHHOCTH. CHUCTEMHBIN MOAXOM, CTPYKTYpa H
craguu npoektupoBanus. 'OCT 15.016-2016 «Cucrema
pa3pabOTKM ¥ [IOCTAaHOBKM  MPOAYKIMM  Ha
npou3BOACTBO». lloHSATHE TEXHMYECKOro 3aJaHus,
scku3Horo u pabouero mnpoekra. ['OCT 2.103-68
«ECK/. Craguu pa3pabotkny. deaepalibHble HOPMBI 1
npaBuiIa B obnacTu B3PBIBOIIOKAPOOIIACHBIX
XUMUAYECKHX, HeQTEeXMMUIECKUX u
HedTenepepadaThIBAIOIINX IIPOU3BOJICTB.
Jluaresuctuyeckoe obecrniedyeHne CAIIP.
Knaccugpukanus si3pIKOB 00BEKTHOTO MPOEKTHPOBAHUS
u wmogenuposanus. 3k UML. Ero nHasHauenue.
IIpumep UML-muarpamm.




Ne
paszmena
IACIUIUIVHBI

HanmeHnoBaHue TeMbI
1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeM,
aKajl. 4acel

unoBannonHas
¢dbopma

2.

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

AmnmnapatHoe obecneuenne APM  nIpoeKTHpOBIIUKA.
Kputepun ompenenenust u BbIOOpa  ammapaTHOTO
ocHamennst APM mpoektupoBmuka. CrenuanbHOeE
MIPOTPaMMHOE obecrieueHue UACHTU(UKAUU
XapaKTEePUCTHK U TUArHOCTUKH DBM mpoeKTHpOBIIHKA.
Buyrtpennue yctpoiictBa OBM, yHuUQHUIHMpPOBaHHEIE
KOMMYHHKallMOHHBIe  uHTep(eicel. [lepudepuiinbie
YCTPOHCTBa BBOJA-BHIBOAA OOINEr0 M CIEHUATBLHOTO
HazHavuenwns. [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

JL,PI

HUndopmarmonnoe  obecneuenne  CAIIP.  CVYB],
nHGOPMAIIMOHHBIE MOIEIN M 0a3bl JaHHBIX.

Ilonstne  MHGQOPMALMOHHOW  CHUCTEMBI,  CHCTEMBI
ynpasnenus 0asamu panHbX, CYBJl, xnaccudukarms
CYB/l, GaHk &aHHBIX, CJIOBapb JMJaHHBIX. OyHKIUU
CYB/. [Tpumenenne CYB/l u 6a3 naHHBIX B MPOEKTHOM
JesITeIbHOCTH B 00NacTH  MOTEHIHAIbHO-OMACHBIX
XUMUAYECKHX, HeQTEeXMMUYECKUX u
HedTenepepadaThBAONINX  MPOU3BOJACTB  (TIPHMEPEI
ctpykryp bJI wu wuHTEpdelcoB  momb3oBaTeneit).
PensiunonHas Moenb AaHHBIX, PESIMOHHAS anredpa.
Cymnoctn u aTpuOyTthl. MX cBolicTBa. PensiiponHbIe
CBS3H. Bunnl KJIIOUEH. O0s3arenbHbIe "u
HeoOs13aTenbHble aTpuOyThl. CHIIbHBIE U CITa0ble CBSI3H.
Tunbl naHHBIX. MojeIH JaHHBIX: KOHIENTyalbHas
(moramus Ilutepa Yena m MapTuna), marajormyeckas
(motaumsi  IDEF1X).  CTpyKTypupOBaHHBIA  SI3BIK
3anpocoB SQL (6azoBeie omeparmm — SELECT,
INSERT, UPDATE, DELETE). Pensiumonnas CYBJI
Microsoft Access, omucanue wuHTEepdeiica, OCHOBHBIC
3JIEMEHTHI U PYHKIHH.

JL,PJ




Ne
paszmena
IACIUIUIVHBI

HanmeHnoBaHue TeMbI
1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0BeM,
aKajl. 4acel

unoBannonHas
¢dbopma

4.

Marematuueckoe obecniedeHue CATIP.
MatemaTHyecKue MOJICAN B 3a/ladyaX NPOCKTHUPOBAHHUS
00BEKTOB XUMHYECKOH 51 HedTexnMUIecKon
MPOMBIIUICHHOCTH.

OCHOBHBIC ~ TOHSTHS  TCOPUM  MAaTEMAaTHUYECKOTO
MonmenupoBanui. llemp W 3amadun  MaTeMaTHYECKOTO
MonenupoBanui. Kiaccubpukamus MaTeMaTHIecKuX
MOJICTICH. CTpyKTypHBEIE, (yHKITMOHAJIBHEIC,
TEOpEeTHUECKHE (ICTEPMHUHHPOBAHHBIC), AMITUPHUCCKIC
(cTaTucTHdeckue) MareMatndeckue Moaenu. OCHOBHBIC
TpeOOBaHUs, TPEABABIAEMbIE K MaTeMaTHYCCKUM
MoneisaM. [loHsTHE aHanuW3a W CHHTE3a B MOCTPOCHUU
MaTeMaTHYeCKOTO OMHCAaHUs 00BEKTa MPOSKTHPOBAHHUS.
OTanel W TPUMEPHl TOCTPOCHUS TEOPETHUYECKUX U
SMIOMUPUYECKUX MaTeMaTthudeckux wmogeneil. [Ipumep
pelIeHus  3aJadd  XUMHYECKOH  KWHETHKH Ui
ompezaeneHus] pabOYNX YCIOBHA W TMPOTHO3HPOBAHUS
KaueCTBCHHBIX XapaKTePUCTUK XMUMHKO-
TEXHOJIOTHYECKOTO mpoiiecca. Meroanka
KOJIMYECTBEHHOMN OIICHKH aJIeKBaTHOCTH
MaTeMaTUYECKOU MOJIENU. Y HUBEpCAIbHBIE MAaKEThI JJIst
aBTOMATH3allMd ¥ BH3yalIHM3allMd MaTeMaTUYCCKUX
pacuetoB. PTC «Mathcad», «MATLAB», «Curve
Expert», «DataFit».

4

JL, PJ

Busyanbnoe  3D-mojnenupoBanne W QusHyeckoe
OPOTOTHIIMPOBAHME B TMPOCKTHPOBAHUH _ IMPOIECCOB
XUMHUYECKON W HePTeXMMHYECKOW NPOMBIIIIEHHOCTH.
AJTMTHBHBIE TEXHOJIOTHH.

[oustue u nens 3D-momenupoBanus W (U3UYECKOTO
MPOTOTUITUPOBAHUS 00BEKTOB MPOEKTUPOBAHUS.
Omnpenenenne, CTpykTypa u cBoiictBa 3D-momenw.
Knaccupukanms wmeromoB  3D-mopenupoBanus 1o
apxuTekType (moimroHansHoe, cruiaitHoBoe, NURBS
(BexkTOopHOE) MoOjenupoBaHue), Mo cmocobdam 3D-
MO/JICITUPOBAHHUS (mapameTpuueckoe, KapKacHoOE,
MOBEPXHOCTHOE,  TBEPAOTEIbHOE,  MOJECTMPOBAHUE
Mmetachepamu). Otambl cuHTe3a 3D-momenu. IToHsaTHs
«0a30BBI  AJNEMEHT», «TPUAHTYJAIUSA», «0OazoBas
oTeparus», «TapaMeTpU3aIHsD». TexcTyphl u
marepuaibl. CBoiictBa MmarepuanoB. O030p cpex
TPEXMEPHOTO MOJIMTOHAIEHOTO MOJICJINPOBAHUS:
Autodesk 3d Max, Kommac 3D, SolidWorks, nanoCAD.
AITUTHBHBIC nepeIoBbie MIPOM3BOJICTBEHHEIE
texHonornu.  Ucrtopuss  pasButus W oOnacTH
npuMeHeHus. CrnocoObl TOCTOWHOTO HM3TOTOBJICHHUS
(Gu3NYecKoro MpoOTOTHIIA OO0BEKTa MPOCKTUPOBAHHMS:
UV-o0myuyenne, 53KCTpy3usi, CTpyHHOE HambUICHHE,
CIUIaBlieHWE, JamuHMpoBaHue. 3D mpunTep. Bunsi,
ycrpoiictBo,  TexHojoruu  3D-medatu.  CrocoObl
U3roToBieHUs MpoayktoB 3D-nmeuaru: SLA, SLS, FDM,
DLP, CJP, MJM. FDM-nie4athb u BHJIbI MAaTEPHATIOB JIJIS
FDM-niecuat: PLA, ABS, PVA, Nylon, PC, HDPE,
PP, PCL, PPSU, Acrylic, PET(G), HIPS, TPU.

JL,PJ
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4.3. 3aHATHS CEMUHAPCKOI0 THIIA

4.3.1. CeMuHapbl, NPAKTHYECKHE 3aHATUS

Y4eOHBIM [JITAHOM HE IPEIyCMOTPEHBI.

4.3.2. JlaGopaTopHble 3aHATHUS

No
pasnena
IACHUTLINHEI

HanmeHnoBaHue TeMbI
" KpaTKO€ COACPIKAHUC 3aHATHA

O0BeM,
aKaj. 9acel
(B T.u. Ha
MPaKT.
OJT.)

MunoBanmonnas
dhopma

1,2

Beenenne B gumcnmmimHy.  O0630p MPOTrpaMMHOTO
obecrieyeHnsl Juisd pelieHus 3ajady [MPOSKTHUPOBAHUSI
CPEJICTB W CHUCTeM  KOJUIGKTMBHOW  3allUTHl B
XUMHUYECKOHN 1 Heh TEXUMUIECKON TPOMBITINIEHHOCTH.
[IpobmemaTnka ©€30MacCHOCTH Ha XHUMHYECKHX U
HEe(TEXUMUYCCKUX TPOU3BOJCTBEHHBIX MPEIPHITUAK.
ABTOMATH3WpPOBAaHHbIE WH()OPMAIMOHHBIE CHUCTEMBI H
npukiagaele  CAIIP B oOmacté  mpoeKTHpOBaHUS
MPOMBIIIUICHHBIX OOBEKTOB M IOJATOTOBKU KaJPOBOTO
obecrieyeHns:  0€30MaCHOMY U KaueCTBEHHOMY
VIPaBICHAIO TPOU3BOJCTBEHHBIM IIPOLIECCOM. OTaIlbl
moarotoBku  APM  mpoektuposmuka. CrenuanbHOe
nporpaMMHOe  oOecrieueHue JjIsS  UACHTU(UKAIMU
XapakTepUCTHK W JauarHocTukn OBM. U3syuenue
aBTOMATHU3UPOBAHHBIX MPOTPAMMHBIX  CPEJICTB IS
MOJIyYeHHUsS] UHPOPMAIIMH O TEXHUYSCKOM O00ECIICYCHUN
CAIIP, mnpumenenne wux musi cOopa MJaHHBIX U
MPOBENCHUS] JTUarHOCTUKH  ycTpodctB OBM g
MPUHATUS PENICHHMs] O BBIOOpPE aBTOMATH3WPOBAHHBIX
cpenctB mpoektupoBanus. AIDAG64 Engineer, cpu-z,
CrystalDisklInfo, CrystalDiskMark.

8

Pl

Pazpaborka  WHGMDOPMAITMOHHO-IOMCKOBON  CHCTEMBI
HOJUICP)KKH MPUHSATHS MPOSKTHBIX PENICHUH B 00nacTu
IOPOCKTHPOBAHUS CPEJICTB W CHCTEM KOJUICKTHBHOM
3al0MTHl B XWMHYECKOW ¥ HeTeXMMHUYECKOH
OPOMBIIIIEHHOCTH.

IIporpammusIe CASE-cpenctea MOJICITUPOBAHIS
nanubix. AllFusion ERwin Data Modeler, Toad Data
Modeler, Microsoft Visio. II®CYB]] Microsoft Access.
Otambel MPOEKTHPOBAaHUS M pa3BepPTHIBaHUS  0a3bl
nansblx. [loctpoenne nuarpammel IDEF1X. Coznanue u
BeimosnHeHne DDL-ckpunra. BeimonHenne 6a30BBIX
SQL-3anpocoB i TeCTUPOBaHHUS PadOTOCIOCOOHOCTH
BJl. Cosznanue rTpauUecKoro  aiMHHACTPATUBHO-
MOMCKOBOTrO MHTepdelica monp3oBarens uis paboThl ¢
MaHHBIMH WH(opMarmonHoro oo0bekra. Co3manuwe u
TECTUpOBaHUE TNapaMeTpuyeckoro 3ampoca K bJl u
oT4eTa C TEPEYHEM PEKOMEHIYEMBIX IPOEKTHBIX
pelIeHUH.

8 (4)

PU
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MaremaTndeckoe MOJICIMPOBaHKEC B 3aJ1ayax
olpesielieHs padoyMX YCIOBMH M INPOTHO3UMPOBAHUS
KAYECTBEHHBIX IMOKA3aTEJIEH NPOAYKTOB XMMUYECKOH U
HEPTEXUMUYSCKON MHAYCTPUH.

OcBoeHHE TIPHUHIMIIOB pPa3pabOTKH  TEOPETHICCKOM
JMHAMHYECKOH MOJIENIN c pacrpenenIeHHbIMH
napamMeTpaMu C HUCIOJIb30BAHHEM YHCICHHOTO METOAA
pemieHuss  AUHaMU4eckux — cucreM  Pynre-Kyrra.
Pemenne mnpsmMoill 3a7auM  KUHETUKH XHMHYECKHUX
peakiuii (pacyer CKOpOCTEW peakiuid ¥ ONIpeiciiCHUS
KMHETHYECKUX KPUBBIX — 3aBUCUMOCTH KOHIIEHTpAIHUii
pearupyrommx — BEmECTB OT BpemeHH). Pacduer
ONTHUMAIBPHOTO BPEMEHH PEAKIIMH B COOTBETCTBUU C
HaJIOKCHHBIMHU TCXHUKO-D3KOHOMHNYCCKUMHU nu
AKCIUTYaTallMOHHBIMU ~ OoTrpaHnyeHmsiMA.  OmpeneneHne
ONTHMANTBHOTO O0BeMa peakTopa. PemeHuwe mpsmoi
3amaun  kuHeTMKH B cpene «PTC Mathcad» B
COOTBETCTBUU c 3aJaHHOU CXeMOH peaxkuui
JUHAMAYECKOH KHHETUYECKOM Mojaenu Impouecca,
MPOBOJIMMOM B PEAKTOPE 3aKPBITOTO THIIA, U300apHBIX,
I/I3OXOprIX yCJ'[OBI/IHX.

8(8)

PU

[onuronansHoe TBepaoTensHoe 3D-monenupoBanue u
bu3nuecKoe NPOTOTUNNPOBAHNE OOBEKTOB XMMHUYECKON
1 He(hTEXUMHYECKON MPOMBIIIIICHHOCTH.

[Mpumepsr  3D-mopeneit  obopynoBaHust U €ro
AJIEMEHTOB, 3CKHU3BI 1 0a30BbIC OIEPAITHH.
ABTOMaTH3UPOBAHHOE IPOEKTHUPOBAHUE TPEXMEPHBIX
MoJeNiell XUMHKO-TEXHOJIOTHUECKUX OOBEKTOB B Cpele
«Kommac 3D». OcBoeHne METOIMKH MPOEKTHPOBAHUS
TPEXMEPHOH  MOJENH  XHMHKO-TEXHOJIOTUYECKOTO
00BeKTa, napaMeTpHu3aluu u pa3paboTKu
cneundukanuu Mojenu. HMcecnenoBanue Qusndeckux
CBOWCTB 00BEKTa MPOEKTHPOBaHMA (IJIOTHOCTH, Macca,
oobem) Ha ero 3D-mogmenu. Iloaroroeka daiina 3D-
moxenu Kk 3D-euatn.

dusnyeckoe NPOTOTUITUPOBAHUE MOAETICH XUMUYECKOM
U HePTEeXMMUYECKOH  WHIYCTPUHM,  aJUINTUBHEIC
texHosoruu u 3D-nevars. 3D npunrtep «UP! Mini 3Dy.
[Iporpammuoe obecrieuenue ans 3D-neuatn, mporecc
moaroToBku 3D-medati (OATOTOBKA TOJWUTOHATBHOM
3D-monenn  oObekTa, KanuOpoBKa 00Opy/IOBaHUS,
BBIOOp MaTepuana M HacTpoiika pexuma 3D-meuartn).
[evats (u3MUECKOro MPOTOTHIA OOBEKTa XUMHUYECKON
u He(Texummrueckor nHAycTpun Ha 3D-npuHTepe.

12 (6)

P
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4.4, CamocTosiTeibHasA padoTa 00y4aromMXxcst

pa?feﬂa [Tepevens BOPOCOB TSt O0bewMm, dopma
CaMOCTOSATEIHHOTO H3YICHHS aKaJl. 4acel KOHTPOJIS
JUCLIUTUINHBI
1. Wzyuenue ctpyktypsl u coxepxkanus I'OCT 15.016- 6 VYeTHBIH onpoc
2016, I'OCT 2.103-68 «ECKJ. Craguu pa3paOOTKn».
Nzydenne 0a30BBIX rpaduaecKkux 3JIEMEHTOB
YHUDHUIMPOBAHHOT O si3bIKa MoAenupoBanust UML.
2. VYcraHoBKa CIeIMaNbHOTO MPOTPaMMHOIO OOecreueHHUs 10 YcTHBIii onpoc,
U pelIeHue 3a/1a4 UACHTHPHUKALNY XapakTepucTuk DBM OTYET O
U JMAarHOCTHKH €€ YCTPOMCTB B paMKax IOATOTOBKH 71a00paToOpHOI
APM  npoekTupoBIIMKa W €ro ajanTtaiuu IO0j pabote Ne 1
nporpammHoe obecrieueHne CAIIP. VYcranoBka MS
«Access», PTC «Mathcad», ACKOH «Komnac 3Dy,
TeCTUpOBaHME uX paborocmocobHocTn Ha OBM ¢
3aJaHHBIMU TEXHUYCCKUMU XapaKTCpUCTUKAMU.
[lonroroBka ordera o 1-if mabopaTopHoii pabore.
3. Nzydenne 0a30BbIX TpadUUECKHX 3JIEMEHTOB HOTAIUU 10 YcTHBIH ompoc,

IDEF1X. Buagslt Mopmeneil maHHBIX: WH(OIOTHIECKAs
MoJnenb, (usndyeckas wmoaenb. Hortamust ['opaona
Oepecta. uarpammel baxmana. IlpencraBneHust B
0a3ax maHHBIX. VX Ha3HaueHHWE M TPEUMYLIECTBO.
Cepsepubie CYBJI u 6a3br ganusix (MS «SQL Servery,
«MySQLy, «Oracley, «PostgreSQL»). Nx
MpeuMyIlecTBa HaJX  JECKTONHBIMH  (JIOKQIBHBIMH)
CYB/l. PeumXuHUpUHT MOJIENU NaHHBIX. Ero cMbICT U
MOPSAZIOK  BBIMONHEHUS. AHANIUTHYECKHH 0030p H
(hopManm30BaHHOE OIMMCAaHWE BBIOPAHHOTO OOBEKTa
XMUMUYECKOM M HePTEeXMMHUYECKOH NPOMBIIIJICHHOCTH.
[octpoenne ero MHGOPMAIMOHHBIX MOJENEH JaHHBIX
IUIT  pa3paboTKu 0a3bl JaHHBIX W HWH(OPMAIMOHHO-
MOUCKOBOM CHUCTEMBI MOANCPKKH NPUHATHUS PELICHUS B
0o0JIacT  TIPOEKTUPOBAHUS  CPEACTB M CHCTEM
KOJJICKTHBHOW 3aIlUTHl HA IOTEHIMaIbHO-OMACHBIX
npennpustusax. PassepreiBanue b/l mon ynpaBneHuem
MS «Access», paspaboTka rpadudeckux HHTEpdercoB
MONb30BaTeNsl  JJIsl  yIOpaBJIieHWs  JaHHBIMH |
(hopMHpOBaHUs TOHCKOBOIO 3ampoca. TecTHpoBaHHE
WHPOPMALMOHHO-TIONCKOBOM  cucteMbl.  IloaroroBka
oTyeTa o 2-i mabopaTopHOil pabore.

OTYeT O
nabopatopHoi
pabote Ne 2
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No
paszzaena
IHCIUATUIMHEL

HepequL BOIIPOCOB IJId
CaMOCTOSATCIbHOI'O U3YUCHU L

O0BeM,
aKaj. 9acel

®dopma
KOHTPOJIS

4.

Wzyuenne SMOMPUYECKUX MAaTEMaTHYeCKUX MOZeeH
JUISL peIIeHrsT OOpaTHOM 3amadM KWHETHKH. MeTon
HaUMEHBIINX  KBaaparoB. Kpurepuu  YHCIEHHOIO
aHaM3a afeKBaTHOCTH SMIUPUYECKUX MaTEeMaTHUECKUX
moneneil. Kpurepuit @umepa. Kpurepuit CrproneHTta.
Brmmonaenne 3-it mabopaTtopHOi pabOTH: MOCTPOCHHUE
MaTPHIIBI CTEXHMOMETPHUICCKUX ko3 puIreHTOoB,
MaTpHIIbl YaCTHBIX HOPSIIKOB, COCTABICHUE U PEILCHHE
cucrembl auddepeHInanbHbIX ypaBHeHuld B cpexe PTC
«Mathcad»  mpu  BapbUpPOBaHMM  TEMIIEPATYPHI
XUMHYECKUX peakiuii. Beroop m o0ocHOBaHME BEIOOpa
ONITUMAJIbHBIX PEKUMHBIX XapaKTEPUCTUK
(Temmepatypbl U BpPEMEHH CHHTE3a) U PEaKIHOHHOTO
o0beMa W3 HECKOJBKMX BAapWAHTOB pEIICHUs 3a/1auu
XAMUYECKON KuHeTHKH. OnHcaHWe MPHHATBIX MpH
MOZENUpOBaHuU nonyueHuid. [loaroroBka otuera o 3-it
nmabopatopHOii paboTe.

10

YcTHbIi ompoc,
OTYET O
nmabopaTopHOM
pabote Ne 3

TBepAOTENbHOE TOJNMTOHATBHOE MOJCIHUPOBAHHE B
cpeae nanoCAD. CrnaifHOBoe MOZETTMPOBaHHUE B cpeliax
Blender 3D, Cinema 4D, Autodesk Maya. NURBS-
MmojeaupoBanne B cpeaax Rhinoceros, Autodesk Alias,
MOI 3D, SolidThinking. IToctpoeHue moaUroHaIbHON

MoJienn  BeIOpaHHOro obObekta B cpeae ACKOH
«Kommnac 3Dy, napameTpu3anusl. Hanucanue
cneunpuKalMd  TOCTPOEHHOM  Mojenu  OOBeKTa.
Omnpenenenue ¢buznuecKux CBOWCTB o0beKTa

npoektupoBanust 1o ero 3D wmomemn. IloaroroBka
otueTa o 4-ii 1abopaTopHoli pabore.

AJINTHBHBIE TEXHOJOTHH B 33Jja4ax (hHU3HUYECKOTO
NPOTOTUIIUPOBAHMS  M3ACTUN.  DJIEKTPOHHO-TydeBast
miaBka. U3rotoBieHne OOBEKTOB € HCIHOIB30BAHHEM
JTAMUHUPOBAHHS u 0CeBoOH muTorpaduei.
[Ipeobpazosanre 3D-monenn oObekTa B (opmar uis
3D-neuaru. Hactpotika 3D-nipunTepa, BHIOOp pexxuMa H
BeintosiHeHue 3D-newatn. IloaroroBka ordera o 5-i
nabopaTopHoii padoTe.

10

YcrHblii omnpoc,
OTYET O
nabopaTopHOM
pabote Ne 4

4.4.1. Bonipocsl 111 KOHTPOJISI CAMOCTOATEIbHON padoThl 00yUYarOLIUXCs

1. Ctpykrypa, conepkanue u ooactu npumenenus OCT 15.016-2016.

2. Ctpykrypa, conepxkanue u oonactu npumenenus [[OCT 2.103-68.

3. UML. Kpartkoe omucaHue, Ha3HaueHWE, BHJBI JTUarpaMM M WX TPUMEHEHUE B
MPOEKTUPOBAHUU CPEJICTB U CUCTEM KOJIJICKTUBHOM 3aIIUTHI B XUMHUYECKON M HEPTEXUMUIECKOH

OTpacIIH.

4. Xapakrepuctuku OBM, Biusioniye Ha pabOTOCIIOCOOHOCTh U MPOU3BOIUTEIHLHOCTh
nporpamMmmubIix cpencts CAIIP.
5. IlopsAIoOK AMAarHOCTUKM BHYTPEHHUX YCTpoicTB OBM sl mpuHATHSA pelleHus o ee
HOPUTOJHOCTH 7S 33Ja4 aBTOMATU3MPOBAHHOIO MPOEKTUPOBaHMS U 3(P(PEKTUBHOM paboOThI C
IIPOCKTHOM TOKYMEHTALUEH.
6. CriocoOBbI MOBBITIIEHUST TPOU3BOAUTEIILHOCTH U HaIG)KHOCTH DBM mpoeKkTupoBIIIUKa.
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7. IDEF1X. ba3oBble TpaduuecKkue 31I€MEHTHl M 3Tambl MOCTPOCHUS JaTaTorMYecKOoi
MoeNId HHPOPMAITMOHHOTO 00BEKTa.

8. Horamms ['opnona DOBepecta. Ilpumenenne B MH(GOPMAIIMOHHOM ONHCAaHUM OOBEKTa
HPOEKTHPOBAHHUS.

9. lmarpammbl  baxmana. [Ipumenenne B MH(DOPMAIMOHHOM ONHCAHUHM OOBEKTA
POEKTHUPOBAHHUS.

10. IIpencraBnenus B 6a3ax AaHHBIX. X Ha3HAUEHHUE U PEUMYIIECTBO.

11. CepBepupiec CYBJ[ m 06a3el ganHbiXx WX mnpeumyinecTBa Haja JIECKTOIHBIMU
(JIOKaJbHBIMHU).

12. ITopsimox mocTpoeHus: (pOpMaIM30BaHHOIO OMHUCAHUSA XUMHKO-TEXHOJIOTHYECKOTO
npouecca. VcxonHble aHHBIE, BapbUPYEMblE XapaKTEPUCTHKH, KAUECTBEHHbIE I[OKa3aTellu.
[Toka3zarenu 6e3omacHOCTH U paboTocrnocodHocTH. [lpumep hopmManTn30BaHHOTO OIMCAHUS.

13. DOmnupuyeckas MaTemMatndeckas Mojaeib. [locTaHoBKa 0OpaTHOW 3a/aud KMHETHKH.
Kpurepuu 4nciaeHHOro aHajin3a aIeKBaTHOCTH 3MIUPUYECKUX MAaTEMaTUYECKUX MOJEIICH.

14. BeruucnurensHass CKOPOCTh W TOYHOCTh ~ MaTeMaTH4eCKOH  MOJAENH, Kak
KOHKYPHPYIOILUE XapakTepUCTHUKU. CriocoObl ONTUMH3ALNUN CKOPOCTH U TOYHOCTH BBIUUCIICHUH.

15. Jlonymienusi, TpUHATBIE TMpu MojenupoBanuu. llemecooOpa3HOCT, BHECEHUs
nonyueHnid. Komnencanuus omuOKy BEIYUCICHHUSL.

16. Blender 3D, Cinema 4D, Autodesk Maya. Ha3naueHwe U CpaBHUTEIbHAS
XapaKTepUCTHKA 10 (PYHKIMOHAITY, JIMLEH3UPOBAHUIO U MUHUMAJIbHBIM TpeOoBaHUsAM K DBM.

17. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Haznauenue u cpaBHUTEIbHAS
XapaKTepUCTHKA 110 (PYHKIIMOHAITY, JIULEH3UPOBAHUIO U MUHUMAaJIbHBIM TpeOoBaHUSIM K OBM.

18. [locrtanoBka 3amaunM  (U3MYECKOTO TPOTOTHNUPOBAaHUS wm3aenuid. Omnmcanue
TEXHOJIOTUM H3TOTOBIEHUS 3D-NpoTOTUIIOB OOBEKTOB IMPOEKTUPOBAHMS C HCIIOJIB30BaHUEM
JAMUHHUPOBAHUS U OCEBOM JUTOrpaduu.

19. IlocraHoBka 3ajaud (PU3UYECKOTO MPOTOTUIIMPOBAHMS H3AEIUH. DIEKTPOHHO-
nydeBas maBka. Onucanue odopynoBanus ais DJIIT.

20. [lopsimok  moAaroroBku u  BbimonHeHUs 3D-nedatm (BeIOOp M KanuOGpoBKa
o0opynoBaHus, BBIOOp MaTepuaja W pekuMa TMedyaTH, noarotoBka 3D-moxenu wuzpenus,
nocToOpaboTKa U3/IEIHs).

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecrneYyeHus: AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

MeTtoauueckue ykazaHus i1 00y4aroluXcs [0 OpraHu3aliyd caMOCTOSATENbHON paboThI
o AWCHUIUIMHE, BKIIOYasA IECPCUCHb TEM CaMOCTOSITEIILHOM pa6OTBI u Tpe6OBaHI/I${ K HX
BHITIOJTHEHUIO ~ pa3MENICHbl B  JIIEKTPOHHOW  MH(OpMaIMOHHO-00pa30BaTENbLHON  cpelne
CIIOI' TU(TY) na caiite: https://media.technolog.edu.ru.

6. ®OoHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUsI IPOMEKYTOUYHOM aTTecTALMHA

ITpomerxyTouHas aTTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3auerTa.

3aueT mpenycMaTpuBaeT BHIOOPOYHYIO TPOBEPKY OCBOCHHSI MPETyCMOTPEHHBIX
AIIEMEHTOB KOMIIETEHLIMH M KOMIUIEKTYETCS IBYMsI TEOPETMYECKMMH BONPOCAMM U3 Pa3HBIX
pa3esioB AUCHHUIIIIMHBI, COOTBETCTBYIOLIUX 4-M CEFMEHTaM BOIIPOCOB (MpHiiokeHue 1).

IIpn cnade 3adera CTYIEHT MOJy4yaeT [Ba BOIPOCAa M3 IEPEYHS BOIPOCOB, BpPEMs
HOJArOTOBKH CTYAECHTA K YCTHOMY O0TBeTYy — 110 30 MUH.
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[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe:!

Bapuant Ne 5

1. Dranbl co3maHusi WHGOPMAIMOHHO-TIOMCKOBOM CHUCTEMBI JIJISl PEIICHUS 3aJaud
MOWCKA ONTHMANBHBIX TPOEKTHBIX peHmIeHHd B 00JacTM XHMHUYECKOW W
He(TEXUMUIECKON TIPOMBIIIIEHHOCTH.

2. MareMaTu4eckne METObI, UCIIOJIL3YeMbIe JIJIS PEIICHUS MPSMOU 33/jaud KUHETHKU
XUMHKO-TEXHOJIOTHYECKOTO  00bekTa.  KoHKypupylomme  KpuUTepuu  BBIOOpa
MaTeMaTUYECKOTO METO/IA.

PGSYJ'IBTaTbI OCBOCHHUA JUCHUIUIMHBI CYHUTAKOTCA HNOCTHUTIHYTBIMH, C€CJIU IJId BCEX
9JICMCHTOB KOMHeTeHIII/Iﬁ AOCTHUTHYT HOpOFOBI)II\/JI YPOBCHb OCBOCHHUA KOMIICTCHIIMU HAa JAHHOM
JTAIIC — «3a4YCT».
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7. llepevyeHb y4eOHBIX U3IaHUI, HEOOXOAMMBIX JJI5l 0CBOCHUS THCHMUILINHBI

a) mevyaTHbIe U3TAHUS:

1 Esrenes, I'. b. MuTemiekryanbHble CUCTEMBI IPOCKTHPOBAHUS : yueOHOe mocodue /
I'. b. EBreneB. — Mocksa : U3natensctBo MI'TY um. H.D. baymana, 2009.— 335 c. — ISBN 978-
5-7038-3200-4.

2 Hopenkos, U. II. ABromaru3upoBaHHbIE WH(POPMALMOHHBIE CHUCTEMBI : YydeOHOE
nocobue mis By3oB / W. I1. HopenkoB. — MockBa : U3gatenscteo MI'TY um. H.DO. baymana,
2011. — 342 c. — ISBN 978-5-7038-3446-6.

3 Ilamepno, II. M. KauectBo wuH(MOpMAIMOHHBIX CHCTEM : y4eO. I BY30B /
I1. U. Magepno, E. A. Bypkos, H. A. Hazapenko. — Mocksa : Akanemus, 2015. — 224 ¢. — ISBN
978-5-4468-1040-6.

4 Tenummen, JI. 1I. JluarBuctuyeckoe W  MPOrpaMMHOE  OOecreYeHHue
ABTOMATHU3UPOBAHHBIX CUCTEM : yueOHoe mocobue ans By3oB / JI. II. Tenumes ; mopn pen.
T. b. Yucrakosoii. — Cankr-IlerepOypr : LIOIT «IIpodeccus», 2010. — 403 c. — ISBN 978-5-
91884-017-7.

0) 3JIEeKTPOHHBbIE YUeOHbIe U3IaHUA

1 ba3el maHHBIX : ydyeOHoe mocobme / B. W. Xammmon [m np.] ; MuHUCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit ®eneparun, Cankr-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJOTUYECKUII HMHCTUTYT (TeXHUYECKHi yHHBepcuteT), Kadenpa cucremHOro anammsa u
MHGOPMAIIMOHHBIX TEXHOJIIOTUH. — DIEKTPOH. TekcToBble AaH. — CankT-IletepOypr : [6. u.], 2017.
— 118 c. // CITIOI TU(TY). Dnexrponnas oudaunoreka. — URL: https://technolog.bibliotech.ru (xata
obparenust: 08.03.2021). — Pexxum noctyna: 115 3aperucTpyp. MoJIb30BaTeseH.

2 Mamaesa, I'. A. Cucrema ynpasienusi 6azamu naHHbIX Microsoft Access : yueOHOe
nocobue / I'.A. MamaeBa, B. H. Uenukosa ; MunucrepcTBo 00pazoBaHus U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  ToCyAapCTBEHHBIM — TEXHOJIOTHYECKUW  MHCTHUTYT
(TexHnyeckuil ynuepcutet), Kadenpa cuctemHoro ananmsa 1 HHGOPMALIMOHHBIX TEXHOJIOTHUH.
— Cankr-IlerepOypr : CIIOI' TU(TY), 2018. — 52 c.

3 CredanoBa, 1. A. O6paboTka JaHHBIX U KOMIBIOTEPHOE MOETUPOBAHUE : yueOHOe
nocooue / M. A. CredanoBa. — Cankr-IlerepOypr : Jlans, 2020. — 112 ¢. — ISBN 978-5-8114-
4010-8. — Tekcrt : snekTpoHHbIH // JlaHb : anekTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com (mata oopamienus: 08.03.2021). — Pesxxum gocTymna: 1Mo MOIHCKE.

8. IlepeyeHb JJIEKTPOHHBIX 00pPa30BaTEJBHBIX PECYpCcOB, HEOOXOAMMBIX [JIA
OCBOCHMS JMCIUIIIHHBI

VYueOHbI 1aH, pabodasi mporpaMma JUCHUTUIMHBI U Y4eOHO-METOIMYECKUE MaTepUalIbl
(URL: https://media.technolog.edu.ru).

OopasoBarenbHbie UTHTEpHET-TIOPTATIBL:

- benepanbhbiii mopTan «Poccuiickoe oopazosanue» (URL: http://www.edu.ru);

- poccuiickuii moptai otkpeiToro oopazosanus (URL: https://openedu.ru).

DNEeKTPOHHO-0MOIMOTEYHBIE CUCTEMBI:

- «DnexTpoHHBIN ynTaIbHBIHN 321 — buonmuoTex» (URL: https://technolog.bibliotech.ru);

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

NudopmanronHo-ananutuueckuit nopran «Hayunas snexktponHas Oubmmoreka» (URL:
https://elibrary.ru).

OTKpBITBIC HOPMATHBHO-TIPABOBbIC WH(POPMAIIMOHHBIC CUCTEMBI

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

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

- Undopmanmonnas cucremMa HOPMATUBHBIX JOKYMEHTOB U craHaapToB «NormaCSy
(URL.: https://www.normacs.ru).
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MexayHapoiHble MYJIbTUAMCUUIUIMHAPHBIE aHAIWTHYECKHE pedepaTuBHbIE 0a3bl
JTAHHBIX HAYYHBIX ITyOJIMKaLIU:

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

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

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca M0 OCBOCHHIO TUCHHUIIIMHBI

Bce Bumel 3aHATHI [0 JAHCHUIUIMHE «ABTOMATH3WPOBAHHOE IPOCKTHPOBAHUE)
MPOBOSTCS B cOOTBETCTBUU ¢ TpeboBanusmu cienyrommx CTIT (CTO):

CTII CIIGI'TU 040-02 KC VYKIB. Bunbl yuyeOHbIX 3aHsTuii. Jlekmus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011 KC YK/B. Buasr yueOHbIx 3ansTuid. JlabopatopHbie pabOTHI.
O6mmue TpeGoBaHMs K OPraHU3allU U IPOBEACHHIO;

CTII CIIoI'TU 048-2009 KC VYK/IB. Buabsl yueOHbIX 3aHsTuii. CamocTosTeNbHAsS
iaHupyemas padota crynenToB. OOiue TpeOoBaHUs K OpraHU3aIud U MPOBEICHUIO.

[TnaampoBaHue BpeMeHU, HEOOXOIMMOIO Ha W3YYCHHE MAHHOW JAWCIMILIUHBI, JIYYIIe
BCETO OCYILIECTBIISITh HAa BECh CEMECTp, MPEIyCMATPHUBAs NMPH ITOM DPETYISIPHOE MOBTOPEHHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU yCTIOBHSIMHM TIPABHJILHOW OpPraHW3alliy y4eOHOro Iporecca Ui CTYACHTOB
ABIISIETCS: TUIAHOBOCTh B OpraHu3aluu y4eOHOW paloThl; TOTOBHOCTh TEXHMYECKUX U
nporpaMMHBIX cpeAcTB DBM; cepbe3HOe OTHOIIEHHE K HM3YyYEHHIO MaTepHualia; MOCTOSHHBIN
CaMOKOHTpPOJb. Ha 3aHATHS CTYACHT JNOJDKCH MPUXOAHWTH, UMES 3HAHHS IO YXKE H3yYCHHOMY
MaTepuaiy.

10. ITepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3YEMbIX IIPH OCYIIECTBJICHUHT
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

10.1. UndopMannoHHbIe TEXHOJIOTHH

B yue6HOM mporecce MO JaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTH:

- UTE€HHUE JICKLIUH C UCIIOIb30BAHUEM CIIAl(-IIPE3CHTALIUN;

- HCTIOJIBb30BaHUE TEXHMYECKUX M  NPOrPAMMHBIX  CPEACTB  JUISl  BBIIIOJHEHHUS
MIPaKTUYECKON YaCTU JUCLMUILINHEL;

- B3aUMOJICHCTBUE C OOYYarOIIMMHCS TOCPEICTBOM 3JIEKTPOHHON HMH(OpPMaIMOHHO-
00pa30oBaTeNbHON CPebl.

10.2. IIlporpaMmmHoe obecneyeHue

1. Onepanmonnas cucrema Microsoft Windows (akaj. mosmucka).

2. CnenpanpHOe  CBOOOJHOE TMpOrpaMMHOE oOecmedeHue Uis  HUISHTU(DUKALUN
xapaktepuctuk u auarsoctuku I9BM CPU-Z, CrystalDiskInfo, CrystalDiskMark.

3. MHoroneneBoil yHHBEpCaIbHBIA peaakTop BekTopHOW Tpaduku Microsoft «Visio»
(akaj. MoOaMUCKA).

4. Cuctema yrpasiieHus 6azamu 1aHHbIX Microsoft «Accessy (akaj. moamucka).

5. [IporpaMMHBIH MTaKeT JUIsi aBTOMATH3AI[UU M BU3yaTU3allid MaTeMaTHYECKUX PAacUeTOB
PTC «Mathcad 14» ('K Nel9 ot 13.10.08 r. Ha mpenocTaBlieHUE aKaJIeMUYECKON JIUIICH3UH Ha
MathCAD University Department Perpetual-200 Floating).
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6. Cpena TpexXMEpHOrO TBEPIOTEIBLHOTO MONUTrOHANBEHOTO MozenupoBanus ACKOH
«Kommnac 3D 12 LT» (6ecraTtHas akageMHUECKast JIUICH3HS).

7. ITaker oducHeix mporpamm Apache «LibreOffice» wumm Apache «OpenOffice»
(cBobomnoe 10, munensus GNU LGPL v.3).

10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Nudopmannonnas cucrema «EquHoe oKkHO ocTyna K oOpa3oBarenbHbIM pecypcamy (MC
«EnuHOe OKHO»), oOecreunBaronias CBOOOMHBIM JIOCTYI K HWHTETPAIBHOMY KaTajory
oOpa3oBaTenbHbIX HHTEpHET-pECYpCOB U DIJICKTPOHHOW OHOIMOTEKEe Y4eOHO-METOAMYECKHUX
MaTepHaoB, B TOM YuCIIe s Beiciiero oopazosanus (URL: http://window.edu.ru).

11. MarepuajbHO-TEXHHYECKOE o0ecriedyeHHe OCBOEHHMs JUCHUIVIMHBI B XO0Je
peasu3anuu o0pa3oBaTeIbHOI MPOrpaMMbl

Ha «kadenpe cucrem aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHMS U YIPaBIICHUS
CIIOI'TU(TY) wumeercs HeoOXxoammasi MaTepHabHO-TEXHUYECKash 0a3a, COOTBETCTBYIOIIAsS
JeMCTBYIOIIMM CAaHUTAPHBIM M IPOTUBOIIOKAPHBIM [IPABUIIAM U HOPMaM:

HaunmenoBanue
KOMIIBIOTEPHOT'O O6opynoBanue
KJ1acca Kadeapsl
Kiace 30 mocaji0YHBIX MECT.
WHTETPUPOBAHHBIX | YueOHast ~ meOenb,  MYJIbTUMEIWHHAS  HMHTEpaKTUBHAS  JIOCKA
CHUCTEM ScreenMedia.
npoektupoBanus U | [lepcoHanbHble KOMIBbIOTEPHI (15 WIT.): ABYXbsiepHBIN npoueccop Intel
YIPABICHUS Core 2 Duo (2,33 IT'Tt); O3V 4096 Mo6; HXKMJI 250 I'6; CD/DVD
XUMHKO- npuBoa, DVD-RW; Buneokapra NVIDIA GeForce 8500 GT; 3BykoBas
TEXHOJIOTUYECKUMU | M CeTeBasi KapThl, BCTPOEHHbIE B MaTEpUHCKYIO IuiaTy. IlepcoHanbHble
mporeccaMu KOMIIBIOTEPHl 00BEINHEHB! B KOPIIOPATHBHYIO BBIUYUCIUTEIFHYIO CETh
Kadeapel 1 UMEIOT BBIXO[ B ceTh «HTEepHET».
3D mpuntep UP 3D Printer Mini (o6macts moctpoenust — 120x120x120
MM; MaTepHuaibl JUIsd MedyaTd — aKpuiIoO0yTaJueHCTHPOJ, MONUIAKTUL;
cKopocTb nevatu — 30 cM>/4; TouHOCTH MeuaTH — 0,2 MM).
3D ckanep Sense (o6sactb ckanupoBanus — oT 200x200x200 mm 10
3000x3000x3000 wmwm; mone 3peHHMs MO TOpH3OHTaIM — 45°, 1o
BepTHKaIH — 57,5°; pasmep ckanupyemoro oobekTa — 200-3000 mm;
CKOpOCTh ckaHupoBaHusi — 30 KagpoB/c; TOUHOCTh ckaHupoBaHus — 0,9
MM).
3D-npuntep u 3D-ckaHep BKIIIOYAIOTCA B COCTaB J1abOPaTOPHOTO
KOMIUTEKca it OOydeHHs] COBPEMEHHBIM amllapaTHBIM CpEICTBAM U
TEXHOJIOTUSIM ~ aBTOMATHU3MPOBAHHOTO  MPOEKTUPOBAHUS  CIOXKHBIX
TEXHUUYECKHUX OOHEKTOB.
JleknunoHHasa 56 mocagoYHBIX MECT.
ayIUTOPHS VYueOHas mebenb.
Mynerumenuiinbii mpoekrop NEC NP41. HoyrOyk Asus a6j na Gase
mporieccopa Intel Core Duo T2000.
MynbTUMeauiiHas MHTepakTUBHAs gocka ScreenMedia.
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12. Oco0eHHOCTH OCBOEGHHSI [JUCHOUILIMHBI HWHBAIWIAMH ¥ JIHOAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU Yy4YeOHBIE MPOLIEecC
OCYILECTBIISICTCS B COOTBETCTBHH C [loyioskeHHMeM 00 opraHM3aluy y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAHMYCHHBIMHU BO3MOXKHOCTSIMHU 370poBbsi CIIOI TU(TY),
yTBEPXKACHHBIM pekTopoM 28.08.2014.
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IIpunoxenue 1
K paboueii mporpaMmme JUCITUTLTAHEBI
(o0s3aTenbHOE)

DoH/1 OLIECHOYHBIX CPeACTB
AJIsl IPOBe/IeHUs IPOMEKYTOUYHOI aTTecTaluu 1o

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

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnnexc
Copepxanue Ortan GopmupoBaHus
KOMIIETCHLIUU
IK-2 CrocoOHOCTh  MPOCKTHPOBATh CPEACTBA H  CHCTEMBI MIPOMEKYTOUYHBIN

KOJJICGKTUBHOM 3aIlUThI.
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

Ko 1 HammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

WHAWKATOpa TokasaTesm chopMHPOBAHHOCTH (1ECKPHITTOPHI) Kpurepuii (omMcaHue BBIPAXKECHHOCTH JICCKPUIITOPORB)

JIOCTHXKCHHS OIICHUBaHUS «3a4TEHOY»

KOMIIETCHLIUN (TIOpOTOBBIIT)
K-2.1 3HaHWe HANWOHANBHBIX, MEXOTpacieBbiX W | [IpaBUIBHBINA OTBET Ha BOMPOCH! | XOPOIIO OPHUEHTUPYETCS B CTPYKTYPE M COAEPKAHUH
[Ipumenenue MEXyHApOJHBIX CTaHJIAPTOB, HOpM W mpasui B | 1.1-1.3. HAI[MOHAIBHBIX, MEXKOTPACIEBBIX U MEKIYHAPOIHBIX
MH(OPMAITMOHHBIX 00J7acTH TPOCKTHPOBAHUS U  COMPOBOXKJICHUS CTaHJapTOB, HOPM W TMpaBWJI B  00JacTH

TEXHOJIOTHH NpHU
0TpaboTKe BONPOCOB
TexHochepHOit
0€301acHOCTH B
COCTaBe MPOEKTA.

0e3omacHOr0  TPOM3BOJACTBA Ha  OOBEKTax
XUMHYECKOH 51 He(TEXUMUIECKON
npombinieHHocTd (3H-1).

MIPOEKTUPOBAHUS M CONPOBOXIEHHUS O€30IacHOro
MPOM3BOJACTBA HAa  OOBEKTaX XUMHYECKOH U
HEePTEXUMUYECKON MPOMBIIUICHHOCTH

3HaHUE TEXHOJIOTHH, aJrOpUTMOB MU METOAMK
MIPOEKTUPOBAHUS CpeICTB u CHCTEM
KOHHCKTHBHOﬁ 3alIUThI Ha OITaCHBIX
HpOPI?;BOI[CTBCHHBIX O6’B€KT3X XHMH‘IGCKOﬁ nu
Hedrexumuueckoi npomeinuieHHocTr (3H-2).

IIpaBUnBHEIN OTBET HA BOIPOCHI
1.4-1.5.
IIpaBUIBHBI OTBET HA BOIPOCHI
2.1-2.3.
[IpaBUnBHBIN OTBET HA BOIPOCHI
3.1-3.9.
IIpaBUIBHBIN OTBET HA BOIPOCHI

4.4-4.6.

HazpiBaeT 0a30Bble NPUHIMIIGI, 3Tallbl U METOJBI
MPOCKTUPOBAHUS CPEACTB U CUCTEM KOJUJIEKTHUBHOU
3alUThl HA OMACHBIX MPOU3BOACTBEHHBIX OOBEKTaX
XUMHUYECKON 51 He()TEXUMUYCCKON
MPOMBIIUIEHHOCTH.

3HaHMe KiIacCUPUKAUU BUAOB OOECIICUSHHH
CHUCTEM aBTOMATHU3UPOBAHHOIO MPOCKTHPOBAHUS,
WX HasHaueHue U 6asoBbie GyHkinu (3H-3).

[IpaBunBHEIN OTBET HA BOIPOC
1.23.

[TpaBUIbHO MEpEYUCISIET O KJIACCU(HUKALUHE BUJIBI
obecrieueHn it cHCTeM ABTOMATH3UPOBAHHOTO
npoekTHpoBaHus. HaspiBaeT WX Ha3zHaueHWe U
0a30BbIe PyHKINH.

3HaHue BUJOB, OCHOBHBIX (DYHKIIMH M apXUTEKTYp
nporpaMMHOro  o0ecrieueHuss B 00JacTH
aBTOMAaTH3UPOBAHHOTO ITpoekTupoBanus (3H-4).

[IpaBUnBHEIN OTBET HA BOIPOCHI
1.6-1.7,1.19-1.21.
IIpaBUIBHBIN OTBET HA BOIPOCHI
2.15-2.16.

IIpaBUIBHBI OTBET HA BOIPOCHI
3.10-3.12.

[IpaBunBHBIN OTBET HA BONIPOCHI
4.7-4.8,4.13-4.15.

[TpaBuIIbHO Ha3bIBaeT BHbI, OCHOBHbIC (YHKIHU U
NIPUBOJUT IPUMEPBL APXUTEKTYP IPOrPaMMHOIO
obecrieyeHnss B 00JIacTH aBTOMATH3MPOBAHHOTO
HPOSKTUPOBAHUSI.

YmMmenue (hopMyTUPOBAThH 3ajauy
MPOEKTUPOBAaHUSA  OOBbEKTAa  XMMHYECKOW H
HE(PTEXUMUYECKON TNPOMBIIUICHHOCTH C Y4€TOM
Tpe6OBaHPII>'I K Ka4Y€CTBCHHBIM IIOKa3aTeiIsiM H
Oe3omacHoctH mpousBoacTsa (V-1).

IIpaBUIBHBII OTBET HA BOIPOCHI
1.8-1.11.

[IpaBunBHEIN OTBET HA BOIPOCHI
41-4.3.

[IpaBunbHO (opMynupyeT 3aaady NpPOESKTUPOBAHUS

00BbeKTa  XMMHYECKOW W He)TEeXUMHUYECKON
MPOMBIIIJIGHHOCTH € y4eToM TpeOoBaHMIl K
KayecTBEHHBIM  TIOKa3zaTelsiM M 0e30IacHOCTH
MPOM3BO/ICTBA.
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHKEHUS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

TokasaTesm chopMHPOBAHHOCTH (1ECKPHITTODHI) Kpurepuii (omMcaHue BBIPAXKESHHOCTH JICCKPUIITOPORB)
OIICHUBaHUS «3a4TEHOY»
(TIOpOTOBBIIT)
YMeHHue OpHEeHTHPOBaThCS B YHHBepcaibHbIX | [IpaBHIIbHBIN OTBET Ha Bompockl | [IposBiser yMEHHE OPHCHTHUPOBATKLCS "
rpaduyecKux HOTAIUSIX u s3pikax | 1.4-1.5. KCIIOJIb30BaTh YHUBEpCAJIbHbBIC rpadudeckue
MOJICTUPOBAHUS  JUIS  aBTOMAaTU3UpoBaHHOTO | [IpaBWIbHBIN OTBET HA BONIPOCHI | HOTAIMM W S3BIKKM  MOJCIMPOBAHHUS  JUIS
MPOCKTUPOBAHUSI W  TOIICPKKHA KH3HEHHOTo | 2.4-2.8. aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHHUSI u

IIUKJIa TIPOM3BOACTBEHHBIX 00beKTOB (V-2).

MOIEPKKY JKU3HEHHOTO IMKIIA TIPOU3BOICTBEHHBIX
0OBEKTOB.

Ymenune NPUMEHATh UH(POPMaLMOHHbIE
TEXHOJIOTUM W  QJITOPUTMBl  IPOCKTUPOBAHMSA
WHPOPMALTUOHHOTO, MaTeMaTHYEeCKOro u
OpOTpaMMHOTO  OOecrieueHHusT TpU  PEICHUU
NPUKIAIHONW 3aJa4d HPOEKTUPOBAHUS OOBEKTa
XUMUYECKOMI u He()TeXUMUIECKON
MPOMBIIIJICHHOCTH € y4eTOM  0€30MacHOCTU
MIPOM3BOJCTBA U MPUMEHEHNEM CPEACTB U CUCTEM
KOJUIEKTHBHOIM 3amuTsI (YV-3).

[IpaBUnBHBIN OTBET HA BOIPOCHI
2.9-2.14.

IIpaBUIBHBIN OTBET HA BOIPOCHI
3.5-3.9.

IIpaBUnBHEIN OTBET HA BOIPOCHI
4.4-4.12, 4.16-4.20.

[IposiBisier ymMeHue NPUMEHATh HH(GOPMALUOHHBIC
TEXHOJIOTUM ¥  ITOPUTMBl  IPOEKTUPOBAHHUS
WHPOPMAILTHOHHOTO, MaTeMaTH4YECKOro H
nporpaMMHOro  oOecriedeHusi Tpu  PEUICHUH
NPUKIAIHONW 3aJadd  MPOEKTHPOBAaHHS OOBEKTa
XUMHYECKON U HEPTEXUMHUUECKOH MPOMBIIIIICHHOCTH
¢ yderoM  0€30MacHOCTH  INPOU3BOACTBA U
IIPUMEHEHUEM CPEACTB M CHCTEM KOJUIEKTUBHOM
3aIIUTHL

Brnagenne wHaBeikamu pabotsl ¢ OMOC By3a,
OTKPBITHIMHU WHTepHeT-ucTOYHNKaMu u
HOPMATHUBHO-TIPABOBBIMUA  MH()OPMAIIMOHHBIMU
cUCTeMaMH JUIs TIOMCKa TEKCTOB CTaHIapTOB,
MOJIOKEHUH, MPUKA30B, 3aKOHOB, HOPM U TPABHII
B 00JaCTH TPOCKTUPOBAHUS CPEIACTB M CHUCTEM
KOJUIEKTHBHOI 3amuTsl (H-1).

IIpaBUIBHBII OTBET HA BOIPOC
1.22.

Hemoncrpupyer coboanoe Brnagenne DUOC Bysa,
OTKPBITBIMU I/IHTepHeT-I/ICTO‘IHI/IKaMI/I 1 HOPMATHUBHO-
NPaBOBBIMH HMH(OPMAIMOHHBIMUA CHCTEMaMHu JUIS
TIOMCKA TEKCTOB CTaH/IAPTOB, MOJIOKEHUH, TIPUKA30B,
3aKOHOB, HOPM U MPaBHJI B 00JaCTH MPOSKTUPOBAHUS
CPEJ/ICTB U CUCTEM KOJUICKTHBHOM 3aIIHTHI.

Brnagenne HaBbIKaMU MOJTOTOBKH U JUATHOCTUKU
AaBTOMATH3UPOBAaHHOTO pabodero Mecra s
pemeHus 3a1a4y aBTOMATHU3HPOBAHHOTO
MPOEKTUPOBAaHUSI TPOU3BOACTBEHHBIX OOBEKTOB
XUMHYECKON 51 He(pTexuMHUIECKOH
npomsinuienHoctu (H-1).

IIpaBUIBHBI OTBET HA BOIPOCHI
1.12-1.21.

Brimonnenwue 1abopaTopHoit
paboter Ne 1, moAroToBKa U cava
oTdera o JabopaTopHOU paboTe
Ne 1.

Hemoncrpupyer  s¢ddexktuBHyr0o  paboTy €O

CIIeUATN3UPOBAHHBIMHU MIPOrpaMMHBIMU
cpeAcTBaMu MOATOTOBKHU u JIMarHOCTUKU
ABTOMAaTU3UPOBAaHHOTO  pabodyero  mecra  Juid
pereHuns 3amaq ABTOMAaTHU3UPOBAHHOTO
MPOSKTUPOBAHUS  TIPOW3BOJICTBEHHBIX  OOBEKTOB
XUMUYECKOU 5 He()TEXUMUYECKON
TIPOMBITTUICHHOCTH.
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Kox n HamMeHoBaHMe
WHJIUKATOpa
JIOCTHKEHUS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

TokasaTesm chopMHPOBAHHOCTH (1ECKPHITTODHI) Kpurepnit (onmucaHue BEIPRXKEHHOCTH IECKPHUIITOPOB)
OLICHUBAHUS «3a4TEHO»
(TIOpOTOBBIIT)
Branenme ~ coBpeMEHHBIMH  NpOTpaMMHBIMH | IIpaBHIIBHBIN OTBET Ha BOIIPOC [Toka3pIBaeT TOTOBHOCTH IIPUMEHEHHS ITPOTPAMMHBIX
CASE-cpeacTBamMu MOJETHPOBaHUS AaHHBIX Tipu | 2.17. CASE-cpeactB  MOAECNUpOBaHUS  JAHHBIX  IIPU

pelIeHnn 3a7adu pa3paboTKu HH(POPMAIMOHHO-
MOWCKOBON CHCTEMBI Ui TOJIEPKKHU Ipoliecca

Brimonaenwue 1abopaTopHOi
paboThr Ne 2, MOATOTOBKA U C1avda

pelieHnn  3aaadu  pa3paboTKu  MH(POPMAIMOHHO-
MOUCKOBOM CHUCTEMBI JUIsi MOJCPKKH Ipolecca

MIPOCKTUPOBAaHMSI ~ OOBEKTa  XMUMHYECKOW U | oTdeTa o JabopaTopHOM padore MIPOCKTHUPOBAHMS o0BeKTa XUMHYIECKOM u
Hedrexummuueckoi npompinuieHHocTH (H-2). Ne 2. HEePTEXMMHUIECKOHN MPOMBIIIIEHHOCTH.

Branenme makeramm Ui aBromaru3anuu | [IpaBuibHBIN OTBET Ha Bompocsl | IIposBiser CIIOCOOHOCTB MPAKTHYECKOTO
MaTeMaTHYeCKUX  BBIUMCIEHWH,  pa3padorkm | 3.10-3.12. WCTIONB30BaHMUSl  YHUBEPCANBHBIX  IMAKETOB  JUIA
MaTeMaTUYECKUX Mozenen I pacueta | BeimonHenue nabopatopHoOi aBTOMAaTH3allid W BU3yaJIH3allMM MaTEMaTUYECKHUX
KayecTBEHHBIX TIOKasaTeled M  Mokaszarenel | pabotel Ne 3, mOAroTOBKA M cllavya | BHIYMCIEHHMH W pa3pabOoTKM  MaTeMaTHYECKUX

Oe3omacHOCTH W PpabOTOCIOCOOHOCTH OOBEKTa

oT4eTa 0 1abopaTopHO paboTe

MOZEJIEH JUIsl pacyeTa KaueCTBEHHbIX MOKa3aTeNe u

XUMHYECKOH u Hedrexumudeckor | No 3. mokazaTtesneid 6e30MacHOCTH W PaboTOCIOCOOHOCTH
npomsinuienHoctu (H-3). 00BbeKTa  XMMHYECKOW W He)TEeXUMHUYECKON
MPOMBIIIIJICHHOCTH.
Bnanenue YHHUBEpCaITbHBIMU cpenamu | IIpaBunbHbI 0TBET Ha Bompocsl | [lemoHCTpHpyeT BJIaJICHUE YHHUBEPCATbHBIMU
TPEXMEpPHOTO MOJIeNIUpoBaHus u cpeactBamu | 4.3-4.6. cpelaMu  TPEXMEPHOTO MOJIEITUPOBAHUS u
BU3YaJbHOTO M (PU3MUECKOr0 MPOTOTUITUPOBaHUS | BeINonHeHNe 1abopaTopHOit cpeacTBaMu BU3YyaJbHOTO u ¢uznIecKoro
O0BEKTOB XHMHYECKOW U He(pTeXuMHu4yecKoil | paboTel Ne 4, MOArOTOBKA M cjada | NPOTOTUIIMPOBAHUS ~ OOBEKTOB  XMMHYECKOW U
MPOMBIIIJICHHOCTH ¢ npuMeHeHneM 3D rpaduku | oTuera o maboparopHoii padorte HePTEXUMUIECKOU HNPOMBIIUIEHHOCTH c
W aJIUTUBHBIX TexHosoruii (H-4). Ne 4. npumeHenuem 3D rpadukd W aITUTHBHBIX
TEXHOJIOT .
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

Bonpocskl 11 OLleHKH 3HAHUI, YMEHHMH U HABBIKOB, CGOPMHPOBAHHBIX Yy CTYJAE€HTA
no kommnerenuuu IK-2 no cermenTam:

Cerment 1. HopmaTuBHO-IIpaBOBBIE JOKYMEHTHI M HH(OPMAIIMOHHBIE CHUCTEMBI B
00/1acTH IPOEKTHPOBAHUSA CPEACTB M CHCTEM KOJUIEKTMBHOM 3alllMThl Ha ONACHBIX
NPOM3BOJICTBEHHBIX ~ OOBEKTAX XUMHUYECKOW M  HE(PTEXMMHUYECKOH MPOMBIILICHHOCTH.
Texuuueckoe obecrieuenne CAIIP.

1.1. IlonsiTHE KOJJICKTUBHOM 3allUThl HA OIMACHBIX MPOU3BOJICTBEHHBIX OOBEKTAX.
Hcrounnku omnacHoctu. OOOCHOBaHME HEOOXOJMMOCTH IPOEKTUPOBAHMS M BHEIPEHUS Ha
BpEIHBIC OMACHBIC MPEANPUATHS CPEACTB KOJJICKTUBHOM 3aIIUTHI.

1.2. CrpykTypa, conepxxanue u obnactu npumenenus ['OCT 15.016-2016.

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

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

1.5. UML. Kparkoe omnmcanue, HazHAYyeHUE, BUIbI JUAarpaMM W HUX NPUMCHCHHE B
POCKTHPOBAHUH CPEACTB U CHCTEM KOJUIEKTUBHOM 3alUTHl B XUMHUYECKON U HEPTEXUMHUECKON
OTpaciH.

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

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

1.8. IlocTaHnoBka menM W 3agad aBTOMATH3WPOBAHHOTO IPOCKTHPOBAHUS CPEICTB U
CHCTEM KOJUIEKTUBHOW 3alllUThl HA OIACHBIX IPOM3BOJCTBEHHBIX OOBEKTaX XHMHYECKOH H
HEPTEXUMHYECKON TPOMBIIIICHHOCTH.

1.9. )Ku3HeHHBIH LUK MPOEKTa U U3/IeNUs B XUMUYECKON U HEPTEXUMUYECKON OTpaCiH.
Onucanne OCHOBHBIX MPUHIIAIIOB U METOOB IIPOSKTHPOBAHUSI.

1.10. [locraHOBKa 3ajjaun MPOEKTUPOBAHMS O0BEKTa XMMHUYECKOH M HehTEeXHMHUYECKOM
NPOMBIIIICHHOCTH C YYeTOM TpeOOBAaHMN K Ka4eCTBEHHBIM IIOKa3aTellsiIM M O€301acHOCTH
IPOM3BOJICTBA.

1.11. Ilopsaok mocTtpoeHus (HopMaaIn30BaHHOTO OMHUCAHUS XHWMHUKO-TEXHOJIOTMUYECKOTO
nporecca. McxoaHble IaHHbIE, BapbUpyeMble XapaKTEPUCTUKH, KadeCTBEHHBIE TOKA3aTelH.
[Toxazarenu 6e3onacHoCTH U paborocnocoOHocTH. [IprMep popmMan30BaHHOTO ONMHUCAHUS.

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

1.13. Apxutektypa coBpeMeHHONH DBM. XapakTepHCTUKU BHYTPEHHUX NepUPEpUIHBIX
YCTpOMCTB, HauOOJIee BIUSIONINE HA TIPOU3BOAUTEILHOCTE DBM.

1.14. XapaktepucTuku OBM, BIIUSIIOLIHE Ha paboTOCTIOCOOHOCTD "
MIPOU3BOJUTENBHOCTD NporpaMMHbIX cpenacts CAIIP.

1.15. TopsA0K MTMAarHOCTUKU BHYTPEHHHUX YCTpOHCTB DBM Ui NpUHATHS pEeIIeHUs O ee
NPUTOJHOCTH JIJISl 33Ja4 aBTOMATU3UPOBAHHOTO MPOCKTUPOBaHUS U A(P(PEKTUBHONH pabOTHI C
IIPOCKTHOM JTOKYMEHTALUEH.

1.16. Crioco0s1 MOBEIIIICHUS MPOU3BOAUTEIBHOCTH u HaJICKHOCTU 5BM
POEKTHPOBILUKA.

1.17. Buzasl 1 Ha3HAUYEHUE aMSTH B yCTpoiicTBax OBM.

1.18. Tunsl 1 XapaKTEPUCTUKH OMEPATUBHOTO 3alIOMHHAIOLIETO YCTPOUCTBA.

1.19. Cnoco6sl TIporpaMMHOM JTMarHOCTHKK BHEITHETO 3allOMHUHAIONIETO YCTPOWCTBA.
Texnonorust S.M.A.R.T. Ee kparkoe onucanue. Baxueimme nokaszarenu S.M.A.R.T nns HDD
u SSD.

1.20. [IporpammHoe obecniedueHue g cOopa UHPOpPMALUU M JUArHOCTHKH OBM.
ba30BbIE BO3MOKHOCTH.

1.21. VicToYHMKH JaHHBIX A7 Toucka uHpopmarmu 00 OBM 1 ee TuarHoCTUKY.
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1.22. OtkpbiThie VIHTEpPHET-UCTOYHUKM M HOPMATHBHO-TIPABOBbIE HH(pOPMAIIMOHHO-
HIOMCKOBBIE CUCTEMBI, HCIIOJIb3yEMbIe JUIS MTOMCKA U MOJTYYEHHS TEKCTOB JOKYMEHTOB B 00JIacTH
NPOCKTHUPOBAHUS U TIOJICPKKU KU3HEHHOTO UKJIa 0OBEKTOB XUMHUECKOW U HEPTEXUMHUECKON
HPOMBIIIUICHHOCTH.

1.23. Knaccudukauuss BupoB oOecrnedenuid CAIIP. Vx Haznauenue, 0a30BbIe
KOMITOHEHTHI U (PYHKIIHH.

Cerment 2. Uapopmanmonnoe ooecneuenre CAIIP, monenupoBanue nanueix, CYBJl u
0a3pl JAaHHBIX B CHCTEMax MOJJCPKKH TPHHATAS TPOSKTHBIX pEIICHHH B 00JIACTH
MIPOCKTUPOBAHUS CPEJICTB M CHUCTEM KOJIJICKTMBHOM 3alllUTHI HA OIMACHBIX IPOU3BOJACTBEHHBIX
00BEKTaX XUMUIECKOU U HEPTEXUMUIECKOU TPOMBIIIIIICHHOCTH.

2.1. ITocranoBKa 3a/ja4u MHPOPMALMOHHOTO TIOMCKAa HAOOpa ONTHMAJIBHBIX MPOEKTHBIX
pelieHuid. JTarnbl MOJATOTOBKU U PEUICHHs 3a1a4l HHPOPMAIIMOHHOTO ITOUCKA.

2.2. CocraB nnpopmarronHoro odecneuenust CAIIP. @ynkiyn u 6a30BbIe KOMIIOHEHTHI
uHpopmarmonHoro odecrieueHust CAIIP.

2.3. Dranbl co3maHusi WH(GOPMAIIMOHHO-TIOMCKOBOM CHCTEMBI /Uil PEUICHUs 3ajadu
MOKMCKA ONTHUMAIIbHBIX MPOEKTHBIX PpEUIeHHH B 00JacTH XHUMHUYECKONH M He(pTEeXHMMHUYECKOM
IPOMBIIIJICHHOCTH.

2.4. ER-muarpamma u ee KOMIOHEHTbl. OTHOIICHUS, CBSA3H, KJIIOUEBBIE U 0053aTEIbHbBIE
aTpuOyTHI.

2.5. Horatms IDEF1X. ba3oBeie rpaduyeckue »dIEMEHTBI W OTalbl IOCTPOCHHS
JaTaJOrMYeCcKOr MOJIeNTn HH(POPMAITMOHHOTO 00BEKTA.

2.6. Onucanue rpadguueckoil Hotauuu Ilurepa Uena i mocTpoeHUs: KOHLENTYAIbHOM
MOJIeNT MTHPOPMAITMOHHOTO 00BEKTA.

2.7. Horanus I'opnona DOeepecra. [Ipumenenne B MHGOPMAIIMOHHOM ONMCAHUU OOBEKTa
POCKTHPOBAHUSI.

2.8. lnarpammbl  baxmana. IlpumeHenue B MH(GOpPMAIMOHHOM ONHMCAHUU OOBEKTa
MPOCKTHPOBAHUSI.

2.9. IlpencraBienus B 6a3ax naHHbIX. VX Ha3HaueHHE U MPEUMYILECTBO.

2.10. Pensimmonnass CYB/I. bazoBwie monsatus Teopuu pensuuoHHBIX CYBJl: kopTex,
JIOMEH, aTpuOyT, OTHOILIEHHUE, CBA3b.

2.11. Bunsr cBsi3eit B persiiiionHoi B/l 1 criocoObl BX opraHu3aIiyH.

2.12. Buns kmtoueit B pemnsiionHoit bJ[. Haznauenue kaxxaoro Buja.

2.13. Tunel  npaHHbBIX moied Tabmwn bBJI. Ilepednmcnuth ¢ yka3zaHWeM TpuMepa
UCTIOJIb30BaHUSI.

2.14. O6s3aTenbHBIC M HEO0sA3aTENbHBIC aTPUOYTHI Ta0IHI 03Bl JaHHBIX. VX BIUsSHIE Ha
Ka4eCTBO M HEMPOTUBOPEUMBOCTh XPAHEHHUs JAHHBIX M OpraHU3alMio Ipoliecca yIpaBlIeHUs
JTAHHBIMH.

2.15. Knaccuduxauus u 6asobbie ¢ynkuun CYBJ. Xapaxtepuctuku CYBJl MS
«Access» o kinaccupuxaum.

2.16. CepBepubie CYB/] u 6a3b1 gannbix Mx npeumyiectBa Haj gecktonabiMu CYB/I.

2.17. Haznauenne u ¢ynknuun muporpamMmubix CASE-cpencts st MonmenupoBaHUs
nanabix. CpaBHUTENBbHAS XapakTepuctuka Toad Data Modeler, Case Studio, AllFusion ERwin
Data Modeler, MS Office Visio.
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Cerment 3. Maremarnyeckoe obecnieuenue CAIIP, maremarnyeckoe MOAETHPOBAHUE B
3a7a4ax TPOEKTUPOBAHUS CPEICTB M CHUCTEM KOJUIGKTUBHOM 3allMTHl HA OMACHBIX
IPOM3BOJICTBEHHBIX 00BEKTaX XUMHUECKON U HE(PTEXUMUUECKOH MPOMBIIILIEHHOCTH.

3.1.Ilenp W TOCTAaHOBKAa 3aJaud MaTEMaTHYECKOTO0 MOJCITUPOBAaHMA B 3a/Jadyax
ABTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS CPEACTB U CUCTEM KOJUICKTUBHOM 3aIIUThI HA OMACHBIX
IIPOM3BOJICTBEHHBIX O0HEKTAX.

3.2. Knaccuduxkanus marematnueckux mojeneii B CAIIP.

3.3. TpeboBanus, MpeAbSIBISIEMbIC K MATEMATUYECKUM MOJICIISIM.

3.4. MaremaTHuecKle METO/bl, UCIOIb3yeMbIE JJIsl PEIICHUs MPSMON 3a/1aull KHHETHKU
XHUMHKO-TEXHOJIOTHYEeCKOro o0bekTa. KoHKypupyromme KpUTepuH BbIOOpa MaTeMaTHYECKOTrO
MeTo/a.

3.5. CTpyKTypHBI 1 TapaMETPUIECKU CHHTE3 MaTeMaTHueckoi Moaenu. Onucanue.

3.6. [IpoBepka Ha aJeKBaTHOCTb MaTeMaTHuecKod Mozenu. Kpurepuu anekBaTHOCTH
MM.

3.7. Dmnupuyeckas MaremMatudeckas mojenb. [loctanoBka oOpaTHO# 3a7aun KHHETHKU.
Kpureprnu 4ncieHHOTo aHaM3a aIeKBaTHOCTH SMITUPUIECKIX MATEMATUYECKUX MOICIICH.

3.8. BoluncnuTenbHas CKOPOCTh M TOYHOCTh MAaTeMAaTHUYECKOHM  MOJENH, Kak
KOHKYPHPYIOIIUE XapaKTePUCTUKN MaTeMaTH4ecKoi Moaenu. CriocoObl ONTUMH3AIMNA CKOPOCTH
¥ TOYHOCTH BBIUMCIICHHIA.

3.9. lonymmenusi, MpUHSTHIE TPU MaTeMaTHYECKOM MojenupoBanun. LlenecoodpaszHoctsh
BHeceHus aonyieHuil. Kommencamus ommOKy BEIYUCIICHUS.

3.10. [Iporpammuaoe  obecnieueHre sl MOJCIMPOBAHUS XMMHUKO-TEXHOJIOTHUYECKHX
00bekTOB. ba3oBbie PyHKIUM.

3.11. Onucanue, Ha3HAYEHHWE W CPABHHUTENBHBIE XapaKTEPUCTUKA YHUBEPCAITBHBIX
mozenupyromux maketos (Mathcad, UniSim, ChemCad, Hysys, Aspen Plus).

3.12. Onucanue, Ha3HAUEHHUE W CPABHUTEIBHBIC XapaKTEPUCTHKU POTPAMMHBIX TTAKETOB
PErpecCHOHHOTO aHanu3a dKCIeprUMeHTanbHbIX JaHHbIX U cratuctuku (Datafit, Curve Expert,
Stadia).

Cerment 4. 3D-momenupoBanue B 3amadax TPOCKTUPOBAHUS CpPEACTB M CHCTEM
KOJJIGKTUBHOM  3aIMTBl HAa OINACHBIX IPOU3BOJCTBEHHBIX OOBEKTAX XUMHUECKOW U
He(pTEXMMHUUYECKON MPOMBIIUIEHHOCTH. AJAUTHUBHBIE TeXHOoruu B 3D-mporoTtunupoBaHuu u
W3TOTOBJICHUH U3JIEIHH.

41. leny wu 3amaun 3D-monenupoBanust u 3D-mpoToTUNUpoOBaHMsS B 3adayax
MPOEKTUPOBAHUS CPEACTB M CHCTEM KOJUIEKTMBHOM 3alllUThl HAa OMAaCHBIX MPOU3BOJICTBEHHBIX
00BEKTaX XUMHUUECKOH U HE(PTEXMMUYIECKON MPOMBIIIEHHOCTH.

4.2. Knaccudukanuss meronoB 3D-MomenupoBaHusi MO apXUTEKType W crmocodam 3D-
MOJIEJTMPOBaHUS.

4.3. Oranel  cuHTe3a 3D-monenu. [loHATHS «0a30BBI DIIEMEHT», «TPHAHTYJISIUS,
«0ba30Bas onepanus», «rmapamerpuzanus». TekcTypsl 1 MaTepuaisl. CBocTBa MaTepHuasoB.

4.4. Texcrypsl 1 Matepuainsl. [IpuHiun HanoxeHus. J{ocToiiHCTBa U HEJOCTATKU TEKCTYP
u MarepuanoB. Kputepuu BbiOOpa TexHONOrUU Qusnueckoro orobpaxkenus 3D-monenu
o0BeKTa.

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

4.6. ®opmarsl daiiino 3D-Mozeneil u UxX KpaTKoe ONMKMCaHUE.

4.7. Ilporpammusie cpeacrBa CAIIP mist mpoextupoBanusi 3D-mozeneit. Mx 6a3oBbie
GyHKIIHH.

4.8. TunoBble MHCTPYMEHTHI U onepaiuu i noctpoenus 3D-monenu B Kommac 3D.

4.9. AniuTHBHBIE TIEpefOBbIE MPOU3BOACTBEHHBIE TEXHOJOTMH. VcTOopusl pa3BUTHS U
00J1aCTH IPUMEHEHHUS.
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4.10. Marepuansl, ucnonszyemble npu 3D-neuatn. VX npumeHeHue Ais pa3lIUYHbIX
Hesel, IpeuMyIlecTBa U HeI0CTaTKH, (PU3NUecKre CBONCTBRA.

4.11. CiocoObl  MOCIIOMHOTO  W3TOTOBJICHHUS  (DU3MUECKOTO MPOTOTHNA OOBEKTa
npoektupoBanus:  UV-oOiydyeHue, OKCTpy3us, CTpyWHOE  HamblUIEHUE, CIUIaBJICHUE,
JTaMUHHUPOBAHUE.

4.12. 3D-nipunTep. Bunasl, ycrpoiictBo, TexHonoruu 3D-neyatr. CriocoObl H3TOTOBICHUS
npoaykToB 3D-nieyaru.

4.13. Onucanue, Ha3HAYCHHE U CPABHUTEJIbHBIC XAPAKTEPUCTUKU CpPEll TPEXMEPHOTrO
noJuroHanbHoro moaenuposanus: Autodesk 3d Max, Komnac 3D, SolidWorks, nanoCAD.

4.14. Blender 3D, Cinema 4D, Autodesk Maya. Hasnauenuwe u cpaBHHTEIbHAS
XapaKTePUCTHKA N0 (DYHKIIMOHAIY, JIMIICH3UPOBAHUIO U MUHIUMAIILHBIM TpeOoBaHUsIM K DBM.

4.15. Rhinoceros, Autodesk Alias, MOI 3D, SolidThinking. Ha3naucaue u
CpPaBHHUTEIbHAS XapaKTEPHUCTUKA 10 (PYHKIHMOHATY, JUICH3UPOBAHUIO W MUHUMAIBHBIM
TpeboBaHusIM K OBM.

4.16. Hactpoiiku 3D-neyatn, BIUSIONINE HA KAYECTBCHHBIC XapaKTEPUCTUKH H3/ICTTHS.

4.17. KauecTBeHHBIC XapaKTEPUCTUKHU U3ENus, ModydeHHOro 3D-neuaTsio.

4.18. IlocraHnoBka 3amaud (PU3MUYECKOTO MPOTOTUHHUPOBaHMA wm3aenuid. Onucanue
TEXHOJIOTUM H3roTOBiIeHUs 3D-MpOoTOTHNOB OOBEKTOB MPOEKTUPOBAHMS C HCIIOJIB30BAHUEM
JTAMUHHUPOBAHUS M OCEBOU TUTOTrpaduu.

4.19. IlocranoBka 3amayv (PU3UUECKOTO MPOTOTUIIMPOBAHUS W3JEIHA. DIEKTPOHHO-
nydeBas miaBka. Onucanue odopynoBanus ais DJIIT.

4.20. Ilopsimox TOATOTOBKM W BbIMoJHEeHUs 3D-medyatn (BbIOOp W KanuOpoOBKa
o0opynoBaHus, BBIOOp MaTepuaja W pekXuMa TMedyaTd, noarotoBka 3D-moxenu wuzpenus,
nocToOpaboTKa U3/IEIHs).

[Ipu cnave 3adera CTy/AEHT MOJIydaeT JBa BOIpOCa U3 MEPEYHs, IPUBEIEHHOr0 BhIIE (TI0
OJITHOMY BOIIPOCY U3 Pa3HbIX CETMEHTOB).
Bpemst moIrOTOBKY CTyIeHTa K yCTHOMY OTBETY Ha BOTPOCH — 110 30 MUH.
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5. Metoanueckue mMarepuajbl IJs ONpeaesieHUs NMPOUeAYP OLEHUBAHWS 3HAHUI,
YMEeHHIl 1 HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH.

[IpoMexyTouHass arTecTalus 1O TUCHUIUIMHE TIPOBOJAUTCS B COOTBETCTBHH C
tpeboBanusmu CTO CIIGI TU(TY) 016-2015 KC YK/IB. Ilopsimok opranu3anyuu ¥ IpOBEICHUS
3a4E€TOB M SK3aMEHOB.

[To nucuuIUIMHE MPOMEKYTOYHAS aTTECTAIHS TPOBOIUTCS B (hopMe 3adeTa.

[IIkana oneHUBaHUS HA 3a4EeTE — «3a4eTy», «He3adeT». [Ipu 3TOM «3a4eT» COOTHOCUTCS C
MIOPOTOBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITCTCHIINH.

29



[Ipunoxxenue 2
K paboueii mporpamMMe JUCIMIUTAHBI
(o0s3aTenbHOE)

dopma TUTYJBHOTO JIMCTA AJIs1 0(pOpMJIEHUSA
J1a0opaTopHBIX padoT

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BbICLIIEr0 00pa30BaHUs
«Cankr-IleTepOyprckuil rocyaapcTBEHHBIM TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
YHUBEPCHUTET)»

CDaKy.]'ILTeTZ HNxeHepHO-TeXHOJIOTMIECKUM

Kadenpa: UrkeHepHOH 3alIUTHI OKPYKAIOMIEH CPEeIIb

Hanpasnenue noarorosku: 20.03.01 Texnocdepnas 6e30nacHOCTb

HaHpaBJ’IeHHOCTBI IIpon3BOACTBEHHBLIM KOHTPOIb 32 OCYIIECTBICHUEM JACATSIbHOCTH OIMACHBIX

IIPONU3BOACTBCHHLIX 00bEKTOB XUMUYECKON IIPOMBIIJICHHOCTH

YpoBeHb NOATOTOBKU: bakaiaBp

YueOnas JUCHHUIIIINHA: ABTOMaTI/I3I/IDOBaHHO€ IIPOCKTUPOBAHUC

I'pynma:
OTYET
O JABOPATOPHOM PABOTE Ne
TEMA:
IIpenonaBareins [Terpos JI.H.
HUcnonaurenu

OTMeTKa 0 3aueTe

Cankr-IlerepOypr
2021
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