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Ilepeuenv Komnemenyuil ¢ yKazanuem ypoeHei ux popmuposanus

Crocoben p33pa6aTBIBaTb MCTOJHKY aHalJIn3a 3aTpaT Ha obecnieueHue JACATCIIBHOCTH IPOU3BOACTBCHHBIX HOHpaSHCHCHHﬁ;

3HaeT TeoOpeTHYECKUE OCHOBBI METOJIOB aHAIM3a 3aTpaT Ha o0ecIeyeHNe AeATeIbHOCTH POU3BOCTBEHHBIX MTOApa3AeICHHMA.
YmMmeet DPUMCHATH Ha MMPAKTUKE MCTOJbI aHa/In3a 3aTpaT Ha o0ecrieyeHmne ACATCIIBHOCTH MTPONU3BOJACTBCHHBIX HOHp&S}I@J’ICHHﬁ.
Brnaneer HaBbIKaMM U IpUEMaMM aHAIM3a 3aTpaT Ha o0ecIeYeHHE AEATEIbHOCTH POU3BOICTBEHHBIX MOAPa3AeICHHUMN.
Crnioco0eH pa3pabaTbiBaTh HOBOE TEXHOJIOTMUYECKOE 000PYI0BaHUE;

3HaeT TeOpEeTHUECKUE OCHOBBI METOJIOB pacyeTa U MPOEKTUPOBAHMS HOBOT'O TEXHOJIOIMYECKOT0 000PY/JOBAHUS.

YmMmeeT PACCUYUTBIBATDb U MPOCKTUPOBATH OTACIIBHBIC Y3JIbl U LEJIBIC arpe€raTbl HOBOI'O TCXHOJIOTMYECKOT'O 060py)1013aH1/151.
Brnaneer Mmetoamu pacueTa v IPOEKTUPOBAHUS, a TAK)KEe HABBIKAMU pa3pabOTKH HOBOT'O TEXHOJIOIMUYECKOT0 000pYI0BAHUSI.
CriocoOeH OpraHM30BBIBATh U OCYIIECTBIISATH MPO(ECCHOHANBHYIO MIOATOTOBKY 10 00pa30BaTEIbHBIM IPOTPAMMaM B 00JIACTH

MAaIIMHOCTPOCHHUS.

3HaeT TEOPETHYECKHE ACTIEKTHI METOIOJIOTHH U OpraHU3aIMU MPOPECCHOHAIBHOHN MOITOTOBKH 10 00pa30oBaTeIbHBIM
nporpaMmmam B 00J1aCTH MAaIIMHOCTPOCHHS.

VYMeer pa3pabaThiBaTh IUIAHBI M OCYLIECTBIIATh OPraHU3aLUIO MPO(ECCHOHATBHOM MOATOTOBKH 110 TOTOBBIM 00pa30BaTEIbHBIM
MporpaMMam B 00JIaCTH MAITUHOCTPOCHUSI.

Brnazseer HaBbIKaMH OpraHU3aLUU U OCYIIECTBICHUS MPO(HEeCCHOHANTBHOM MOATOTOBKH MO 00pa30BaTEIbHBIM IPOrpaMMaM B
00acTl MalIMHOCTPOEHUS.



Mrexe Oransl GOpMUPOBAHUS KOMIIETCHIIUN HauMeHoBamHe
(yxa3atb Bce Tembl u3 PI1/T)
R — Texunu [Ipaxktnueckue | JlabGopatopHbie KypcoBoii OLIEHOYHOTO CPEJICTBA
3aHATUA 3aHATUA MIPOEKT
Tema 1, Tema 1, Tema 1, KoHcnekT nexmuii, TeTpaap ¢ pelieHHbIMU 3aJa4aMi, TeCT, OTYET
OIIK-8.1 - N
Tema-2 Tema-2 Tema-2 1o 1abopaTopHoi padoTe, TeCT
OIK-8.2 Tema 1, Tema 1, Tema 1, KoncnekT nekumii, TeTpaab C peIEHHbIMU 3a1a4aMU, OTYET MO
e Tema-2 Tema-2 Tema-2 j nabopatopHoi pabore, pedepar
OIIK-8.3 Tema 1, Tema 1, Tema 1, ) KoHcnekT nekiuid, TeTpaib ¢ peICHHBIMA 33/ 1a9aMH,
) Tema-2 Tema-2 Tema-2 KOHTpPOJIbHAs paboTa, OTYET 1Mo jJabopaTopHOi padbote, pedepar
Tema 3, Tema 3, Tema 3, KoHcnekT nekuuit, TeTpaib ¢ pelIeHHbIMU 3a/1a4aMH,
OIIK-9.1 Tema 4, Tewma 4, Tema 4, - BBICTYIIIEHHE C pedepaToM, OTUET 1O JIabopaTopHOH paboTe,
Tema 5 Tema 5 Tema 5 cobeceoBaHNe
Tema 3, Tema 3, Tema 3, KoHcnekT nekmnuii, TeTpaib ¢ penieHHBIMU 3aa9aMH, Y4acTHE B
OIIK-9.2 Tema 4, Tewma 4, Tewma 4, - co0eceI0BaHNH, OTYET 110 JJaOopaTOpHON paboTe, KOHTPOJIbHAS
Tema 5 Tema 5 Tema 5 paborta
Tema 3, Tema 3, Tema 3, KoHcnekT ek, TeTpaib ¢ peIIeHHBIMH 3a1a9aMHt, pa3ies
OIIK-9.3 Tewma 4, Tema 4, Tema 4, - MIPOEKTa C OMHUCAHUEM PACUYETOB, OTUET MO JJabopaTOpHOii paboTe,
Tema 5 Tema 5 Tema 5 KOHTpOJIbHast paboTa
Tema 6, Tema 6, Tema 6, KoHcnekT nekumii, TeTpaab C pelIeHHbIMY 3a1a4aMu, PaCYETHO-
OIIK-14.1 Tema 7, Tema 7, Tema 7, - ’ 9 :
Tena 8 Tena 8 Tena 8 rpaduueckas paboTa, OTUET 1O JTabopaToOpHOU padboTe
Tema 6, Tema 6, Tema 6, KoHcnekT nekiuid, TeTpaib ¢ peIIeHHBIMU 33/1a4aMH, PaCYeTHO-
OIlK-14.2 Tema 7, Tema 7, Tema 7, - ' . '
Tena 8 Tena 8 Tena 8 rpadudeckas pad, oT4eT 1o JabopaTopHOi paboTe oTa
Tema 6, Tema 6, Tewa 6, Koncnekr aexuuii, TeTpa, Mc-
OIIK-14.3 Tema 7, Tema 7, Tema 7, i , 13 JIb C PEIICHHBIMY 33/1a4yaMu, Keiic-3a/1a4a,
Tena 8 Tena 8 Tena 8 OTYET 110 JIAbopaTOpHOIi paboTe




IlepeyeHb OLIEHOYHBIX CPEACTB JIJIsl OLEHKH (MPOMEeKYTOUYHbIN KOHTPOJIb - IK3aMEH)

HazBauue Kox-8o OrneHka 3a 0JHO CyMMapH. OlleHKa
MuHuM. | Makcum. MuHuM. Makcum.
nekuust (KOHCIIEKT) 8 1 8 8
NPAKTHYECK. 3aHSITHE
(mocemenue) 1 8 8
1abopaTOPHBIE 3aHATHS
(BBIMOSTHEHNE) 8 1 8 8
pedepar 2 1 4 2 8
pacueTHO-rpaduyeckas
pabora 1 2 5 2 5
TECT 1 1 4 1 4
KOHTpOJIbHAsI paboTa 2 2 5 4 10
cobece0BaHUE 1 2 5 2 5
Keiic-3a1aua 1 1 4 1 4
9K3aMEH 24 60
Bcero 60 100




IIkanxa oueHuBaHuA

Hudposoe
BbIpa:KeHue

BbipaxkeHue B
O0asnax:

CioBecHoe
BhIpaskeHHne

Kpurtepun oueHKH HHIMKATOPOB J0CTHKeHHUsI IPH (hopMe KOHTPOJIS:

3a4yer ¢ OLEHKOI

87 - 100

OTIn4HO

OrneHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COIEepKaHHe Kypca OCBOEHO IONHOCTHIO,
0e3 mpoOernoB; HuCYepHbIBAIONIE, MOCIEAOBATENIEHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT Marepual,
CBOOOZHO CHpaBiseTcsl ¢ 3aJadyaMH, BONPOCAMH W JIPYTMMHU BUAaMHU MPUMEHEHUS 3HAHHM; HCIIONB3yeT B
OTBETE JOIMOJHUTEIbHBI MaTepuall BCE MPEAYCMOTPEHHBIE MPOTPaMMOIl 3a/laHUs BBINOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OIICHEHO YUCIIOM OaiuioB, OJIM3KUM K MAaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTAThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopomo

OrneHka «XOpOIIO» BBICTABISETCA CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHHe Kypca OCBOEHO ITOJHOCTHIO,
HEOO0XOMMBIE TIPAKTUYCCKIE KOMIIETCHIIMA B OCHOBHOM C(hOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC ITPOrPaMMOi
o0ydeHus1 yueOHbIC 3aJJaHUS BBIMOJIHECHBI, KAUECTBO MX BBIMOJHEHUS JOCTATOYHO BhICOKOE. CTYIEHT TBEpJO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yZOBJIETBOPUTEIBHO» BBICTABIIACTCA CTYIEHTY, €CIIM TEOPETHUECKOE COAEPIKaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO NPEAyCMOTPEHHBIX MPOrpaMMOil
3aJJaHUi BBHIMOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPH OTBETE Ha MOCTABJICHHBIM BOMPOC CTYACHT JOMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBHIbHBIE (OPMYIHUPOBKH, HAONIOMAIOTCS HAPYLICHHA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JI0KEHUH POTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOW dYacTu
MPOrpaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIIECTBEHHbIE OIIMOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSAMH
BBIMOJIHSET MPAaKTHUYECKHUE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH HE C(HOPMHPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil 00y4YeHHs Y4eOHBIX 3aJaHWi HE BBHIOJHEHO, KAaueCTBO WX
BBINOJIHCHUS OLIEHEHO YMCIIOM 0aiyioB, OJIM3KHMM K MUHHMAJIBHOMY




KpaTKaﬂ XapPaKTEePUCTUKA OLICHOYHBIX CPEACTBA

aBTOMAaTU3UPOBATh NPOLEAYPY U3MEPEHUS YPOBHS 3HAaHUU U
yMeHui 00y4aronierocs.

No Haumenosanue Kpamkasa xapakmepucmuka oyenounozo cpeocmea IlIpeocmaesnenue
nin | oyenounozo cpeocmea OUEeHOUHO20 cpedcmea 6
¢onoe

JlabopaTopHras pabdora OT10 BHJ y4eOHOH pabOTHI, IENBI0 KOTOPOH SIBIISETCS Tembl mabopaTOpHBIX
u3ydeHue (MCCIieIOBaHNE, M3MEPCHUE) XapaKTEPUCTHK paboT, KOHTPOJIbHBIE
71a00paTOPHOTO OOBEKTA. BOIPOCHI 10 TEME
Iens mabopaTOpHBIX 3aHATHI: OCBOCHHUE U3ydaeMO nabopaTopHOl paboTHI,
y4eOHO! IMCUUIUIMHEI; TPUOOpeTeHNEe HaBBIKOB BOIIPOCHI K
MIPAKTUIECKOTO MPUMECHEHUS 3HAHNH YIeOHON AUCIIUIUTNHBI | KOJUIOKBUYMY
(IMCUMTIIMH) ¢ UCTIONB30BaHUEM TEXHHYECKUX CPE/ICTB
(nn) o6opymoBaHus

IIpakTudeckoe 3aHsATUE B xoze mpakTudeckux paboT CTYJCHTHI OBJIAICBAIOT TeMbl IpakTU4ECKUX
YMEHHSMH TOIH30BaTHC paboTaTh ¢ HOPMATUBHBIMU 3aHATHUH; KOHTPOJIHHBIC
JOKYMCHTAMU U UHCTPYKTUBHBIMH MaT€prajiaMu, BOIIPOCHI U 3aJIaHUA 110
CIIPaBOYHUKAMHU, COCTABIISTh TEXHUUECKYIO TIOKYMEHTALINIO; |TeME MPaKTUYECKOTO
BBITIOJTHATE YEPTEXKHU, CXEMBI, TAOJIHIIBI, peIIaTh Pa3HOTO poja |3aHITHSA
3a/1a4yM, JeaTh BEIYUCICHUS, ONPECIISTh XapaKTEPUCTUKU
pa3IMYHBIX BEIIECTB, OOBEKTOB, sABIeHUI. Llens
MIPAaKTHYECKUX 3aHATUI 3aKIIF0YaeTCsl B BRIPAOOTKE y
CTYJCHTOB HAaBBIKOB MIPUMEHEHUS OTYUCHHBIX 3HAHAN IS
pelIeHus MPaKTUYEeCKUX 3a/1ad B MIPOIiecce COBMECTHOM
JIESITEIFHOCTH C IIPETIOAABATEISIMH.

3. Keiic-3amaga [IpobnemMHOE 3a1aHKe, B KOTOPOM 00ydaroIeMycs 3amanus Ui pelieHus
MIPEAJIaraoT OCMBICIHUTE peabHYI0 MPO(ECCHOHATBHO- Kelc-3a1aun
OpMEHTHPOBAHHYIO CHUTYalHI0, HEOOXOIUMYIO JJISl PEIICHUS
JITAHHOHU IPOOIIEMBI.

4. KontponsHas pabdora CpencTBo MpoBEpKH YMEHUH MIPIMEHSTH ITOTydYeHHBIe 3HaHUS | KOMIUIEKT KOHTPOIBHBIX
JUISL pellIeHHs 3ajiad OIPEeeICHHOTO TUIIA 110 TeMe WU 3aJaHUi IO BapHaHTaM
pasgeny.

5. IIpoext KoHeuHBIit TPOAYKT, HOTyYaeMblid B pe3ybTaTe TeMbl TPYIIOBBIX W/ K
IUTAHUPOBAHUS U BBITOJHEHUS KOMILICKCA YICOHBIX U WHIUBHTY aTbHBIX
HCCIIeOBATENBCKUX 3adaHni. [103BONISET OIEHUTh YMEHHUS MIPOEKTOB
00yJaronuxcs CaMOCTOSTEIbHO KOHCTPYHPOBATh CBOH
3HAHUS B MIPOIECCE PEHICHUS PAKTHIECKUX 331249 U
po0JieM, OPHEHTHPOBATHCS B HHYOPMALIMOHHOM
MIPOCTPAHCTBE M YPOBEHH C(HOPMUPOBAHHOCTH
AQHAJINTHYECKUX, UCCIIEI0BATEIbCKUX HAaBBIKOB, HABBIKOB
MPAKTUIECKOTO M TBOPUYECKOTO MBIIUICHUS. MOXKET
BBITIOJIHATHECA B UHAWUBUAYAJIbHOM IMOPAAKE UITU I‘pyHl’[Oﬁ
00yJaronmxcsl.

6 |PacuerHo-rpaduueckas CpencTBo MpoOBEpKH YMEHHUH IPHUMEHATH MOJTydeHHbIe 3HaHus | KoMIutekT 3amanunit 1ist
pabora IO 3apaHee ONpPEACIEHHON METOIUKE ATl pellieHHs 3a4a4 WU | BBIIOJIHEHUS pacueTHO-
3aJaHAK IO MOJYJIIO FJTH JTUCHHIUIMHE B IIEJIOM. rpadudeckoi paboTHI
7 |Pegepar [IpoxykT camocTosATEeTHHOI paboTHI CTyIeHTA, Tewmsl pedepaToB
MPECTABIISIONININ CO00# KpaTKOE U3JI0KEHUE B TUCHbMEHHOM
BHJIC MTOyYSHHBIX PE3yIFTATOB TEOPETUICSCKOTO aHAIIN3a
omnpeeeHHON HayuHO# (Y4eOHO-HCCIIeI0BATENbCKOM) TEMBI,
TJIe aBTOP PACKPBIBACT CyTh UCCIEAYEMOH MPOOIEMBI,
MPUBOAUT Pa3IMYHBIE TOUKHU 3PEHUS
8 [CobGecenoBanne CpencTBo KOHTPOJIsl, OpraHU30BaHHOE KaK CHEIMaabHas Bormpocsl no
Gecezia mpernoaaBatelis ¢ 00yJaroIIMMCs Ha TEMBI, CBSI3aHHBIE |TeMam/pasienam
C U3y4yaeMoll TUCIMIUIMHON, U paCCUMTaHHOE HA BBISICHEHUE | IUCLIMILIMHEI
o0BeMa 3HaHUI 00yJaIOIIerocs IO OMPeeICHHOMY pa3ieny,
TeMe, MpodJIeMe U T.II.
9 |Tect CucremMa CTaHIaPTU3UPOBAHHBIX 33IaHUH, TO3BOJIIIOIIAS ®DOH/T TECTOBBIX 3aJaHUI

NN




MunucTepcTBO HayKu U Bhiciiero oopa3zoBanusi Poccuiickoit denepannu
HikHeKaMCKHi XUMHKO-TEXHOJIOTUIECKI UHCTUTYT (rinan)
(benepanbHOTO roCy1apCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHckuil HallMOHAIBHBIN HCCIEI0BATENBCKUN TEXHOJOTUYECKUI YHUBEPCUTET»

Y4eOHBIM MJIaHOM IO HANPaBICHHUIO MOArOTOBKH MaructpoB: 15.04.02 «TexHonoruueckue
MaIllMHBI U 000pY/IOBaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «XUMHYECKOE MAIIMHO- U allIAPATOCTPOCHUE
(raumenosanue)

111 00YYarOIINXCs IPETyCMOTPEHO MPOBEACHUE Ta00PaTOPHBIX 3aHATHH.

JIaGopaTopHbIe 3aHATHS [0 JUCLMILIMHE MPOBOAATCS B CIIELUATBHO 000PYIOBAHHBIX
7a00opaToOpUsiX C TPUMEHEHHEM HEOOXOAWMBIX CpEACTB OOydYeHus: J1abopaTopHOTO
o0opyaoBaHus, 00pa3LoB Ui HCCIEJOBaHUM, MeToandeckux nocoOuiil. Llens mpoBeneHus
1a00paTOpHBIX paboT - MPAKTUYECKOE OCBOCHUE TEOPETHUYECKUX MOJONKEHUH JIEKIIMOHHOTO
MaTepuasia, a TakkKe BBIPAOOTKAa CTYJCHTaMU OIPENEICHHbIX YMEHUH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIIEPUMEHTHPOBAHHS.

JlabopaTopHnas padora Nel.

MOO@JZMDO(?GHHQ CmMayuOHAPHbIX npoueccos. Pewenue vuciennvim CnOCO60M.
(mema nabopamopnoii pabomut)

1) npuBOAATCS © TOSCHSIOTCS TEOPETUYECKUE AaCIEKThI, PACKPBIBAIOIIUE CYTh
nabopaTtopHoii paboTHI;

2) maetcs IpuMep, pelieHus 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl BHIIOJHCHHS J1a00paTOPHON paboOTHI;

4) npejutaraeTcs NpUMEpHas CTPyKTypa OT4eTa 1o jJabopaTopHOi padboTe;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA T10 padoTe.

JlaGopaTopHasi padora Ne2.

MOOe]IUDO@aHue CIMAUUOHAPHbLIX NPOUECCOE. Pewenue acumnmomuyeckum CnOCO50M.
(mema nabopamopnoii pabomut)

1) npuBOAATCS © TOSCHSIOTCS TEOPETUYECCKHUE AaCIEKThI, PACKPBIBAIOIIUE CYTh
nabopaTtopHoii paboThI;

2) maetcs mpuMep, pelieHus 3a7a4uu, aHAIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
naboparopHoii pabote;

3) npUBOAATCSA METOMUCCKUE YKa3aHUsI ISl BHIIOJHEHHS J1a00paTOPHON paboThI;

4) npejutaraeTcs NpUMEpHas CTPYKTypa OTdeTa 1o J1abopaTopHOii padboTe;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlaGopaTopHasi padora Ne3.

MOO@JZUDO@CZHT/I@ HecmayuoHAPHbIX npoueccos. Pewenue uucrennvim CnOCO60M.
(mema nabopamopnoii pabomut)

1) npuUBOAATCS © TOSCHSIOTCS TEOPETUYECKHUE AaCIEKThI, PACKPBIBAIOIIUE CYTh
nabopaTtopHoii paboThI;

2) maetcs mpuMep, pelicHus 3a7auu, aHAIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCS METOAMUCCKUEC YKa3aHUsI ISl BHIIOJHEHHS J1a00paTOPHON paboThI;

4) npensaraeTcsi MpUMepHast CTPYKTypa oT4eTa 1o JadopaTopHOii padboTe;

5) NpUBOASTCSA KOHTPOJIbHBIE BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

NN



JlabopaTopHas pa6ora Ne4.

MOOeJlUDO@aHU@ HecmayuuoHAPHbIX npoueccos. Pewenue acumnmomuueckum CnOC06OM.
(mema nabopamopnoii pabomut)

1) npuUBOAATCS © TOSCHSIOTCS TEOPETUYECKUE AaCIEKThl, PACKPBIBAIOIIUE CYTh
nabopaTtopHoii paboTHI;

2) maetcs mpuMep, pelieHus 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTaBJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl BHIIOJHEHHS J1a00paTOPHOU paboThI;

4) npensaraeTcsi MpUMepHast CTPYKTypa oT4eTa 1o JadopaTopHOii paboTe;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa IO paboTe.

JlabopaTopHas paGoTa Ne5.
Mooenuposanue mexanuueckux npoyuecco8 u CUCHeM ¢ 8blCOKOU CIEeNneHnblo CmamuiecKkoll

HeonpedeﬂuMocmu.
(mema nabopamopnoii pabomor)

1) mnpuBOAATCS © MOSCHSIOTCS TEOPETUYECKHE AaCIlEKThl, PACKPHIBAIOIIUE CYTh
nabopaTopHOii paboTHI;

2) maetcs nmpuMep, peliCHUs 3aa4d, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOH B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUs JUIS BBIMOJHCHHUS JTaAOOPATOPHOM padoThI;

4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paboTe.

JlaGopaTopHasi pabota Ne6.
Pewenue obpamuuix 3a0au npu mMooeruposanuy mexHoi02uyeckux npoyeccos (menio- u

MaCCOO6MeHHle) .
(mema nabopamopnoii pabomut)

1) TpUBOAATCS W TMOSCHSIOTCA TEOPETHUYECKME AaCHeKThl, PAacKpBIBAIOIIUE CYTh
nabopaTopHOi paboTHI;

2) naetcs mpuMep, pelieHUs 3a1a41, aHAJOTHYHOM 3a/1a4€e, TOCTABJICHHO B
nabopaTopHO padoTe;

3) NpUBOAATCS METOJMUCCKUEC YKa3aHHUsI IS BHITIOJHEHHS J1a00paTOPHON paboTHI;

4) npejytaraeTcs IpUMEpHas CTPYKTypa oT4eTa 1o 1abopaTopHOi padore;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3alIUTE OTYETA 110 padoTe.

JlabopaTopHnasi padora Ne/.
Busyanusayus _pe3ynbmamog _Mo0enupoeanus _MmexHoI02U4ecKux _npoyeccos Ha __OCHOBE

NOOBUNCHOU 2DAGDUKU U AHUMAUUU.
(mema nabopamopnoii pabomut)

1) npuUBOAATCS H TOSCHSIOTCS TEOPETUYECKHUE AaCIEKThl, PACKPBIBAIOIIUE CYTh
nabopaTopHoii paboTHI;

2) maetcs mpuMep, pelieHus 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl BHITIOJIHEHHS J1a00paTOPHON paboThI;

4) npensaraercsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHoii paboTe;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa IO paborTe.

na



JlaGopaTopHasi padora Ne§8.

Pa3pa60ml<a DGZHQCCMOHHOIJ MOOeNU _MEeXHON02UUECKO20 npoyecca 6 cpede maoIuyH020

npoyeccopa.
(mema nabopamopnoii pabomor)

1) TpUBOAATCS W TMOSCHSIOTCS TEOPETUYCCKHE

nabopaTopHOii paboTHI;

aCIIEKTHI,

pacKphIBaIOIIUE

2) naercs npumep, pelieHus 3a1a4, aHATOTMYHOM 3a/1a4e, IIOCTaBJICHHOM B

nabopaTopHoii paboTe;

3) NPUBOASTCSA METOIMYECKUE YKA3aHUs IS BBIOJHCHHUS JIA0OPATOPHOI padoThI;
4) npeparaeTcs MpUMepHast CTPYKTypa oT4eTa 1Mo JabopaTopHoii padboTe;
5) npuBOAATCS KOHTPOJBHBIC BOMPOCHI K 3aIlUTE OTYETa IO paboTe.

Kpurepuu oneHku jJ1adopaTopHbIX padoT

CyTh

ITpu moaroroBke K J1abopaToOpHON padboTe Mo aucuuIuInHe «COBPEMEHHBIE TPOrPaMMHBIE
KOMILJIEKCBI JUIsl pacueTa 000PYJI0BAHUS» CTYAEHT JIOJIKEH BBIIIOJHUTD CJETyIOIINE BUAbI

pabor:
MunumanabHblii | MakcuMaJIbHbIH
Buasbi pador
0aJsn 0aJsn

CamocTrosiTenbHas MpopadoTKa
TEOPETUICCKOTO MaTepraja K JJabopaTopHOH 0,2 0,2
pabote
O3HaKOMIIEHUE C YCTaHOBKOH, MpUOOpoM,
METOMKOW BHITIOJTHEHUS T1a00paTOpHOU 0,2 0,2
paboThl
BrinonHenne HeoOX0UMOT0 IKCIIEPUMEHTA 0,2 0,2
O06paboTka pe3yabTaTOB HCCIIEIOBAHMS, 0.2 0.2
MOCTpOeHUE rpaduKoB ’ ’
AHau3 pe3ysIbTaTOB UCCIICIOBAHUS U BBIBO/I 0.2 0.2
o pabote ’ ’

HUTOIoO : 1 1

Takum oOpa3zoM, Kaxkaas 1aboparopHas paboTa oreHuBaeTCss MUHUMYM B 1 Ga,

MAaKCHUMYM B 1 6am. ITocne BBIMOHEHHS BCEX pa60T PaCCUUTBIBACTCA HUTOTOBBIN 04 110

JTAHHOMY OLICHOYHOMY CPEJICTBY, KaK CymMMa 110 BCeM J1ab0opaTopHbIM paboTam.
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MunucTepcTBO HayKu U Bhiciiero oopa3zoBanusi Poccuiickoit denepannu

HixHeKaMCKHiT XUMUKO-TEXHOJIOTHYECKI HHCTUTYT ((rman)
benepanbHOro TOCyAapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHMUs
«Ka3aHCKH1 HAlMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET»

Y4eOHBIM MJIAaHOM IO HAPAaBICHHUIO MOATOTOBKH MaructpoB: 15.04.02 «TexHonormueckue
MAIlIWHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[Mpodums/mporpamma; _ «XWUMHYECKOE MAITHMHO- M allIapaTOCTPOCHUE
(naumenosanue)

JUTsE 00yYarouXcsl MPeAyCMOTPEHO MPOBEJCHUE MPAKTUUECKUX 3aHATUH.

OOGyuaronumMmces MpeiaraloTcsl pa3HOYPOBHEBBIC 3a/1aUd U 3aJ]aHUs PEKOHCTPYKTHUBHOTO
YPOBHS, TIO3BOJIAIOIIME OICHWBATh M  JUArHOCTUPOBATH YMEHHS  CHHTE3UPOBATh,
aHAIM3UPOBATh, 0000mIaTh (HAKTHUUECKU U TEOPETHYECKUIl Marepuan ¢ (HopMyIMpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHUEM MPUUYUHHO-CIEACTBEHHBIX CBS3€H.

3aganme 1
1) npUBOJATCS M MOSICHIIOTCS TEOPETHUECKUE aCIeKThl, PACKPBIBAIOIIUE CYTh TEMBI;
2) maetcs mpuMep, pelieHHs 3a1a41, aHAJIOTUIHOM 3a/1a4e, MOCTABJICHHOH B 3a/I1aHUH;
3) NpUBOAATCSA METOAMUECKUE YKa3aHUsI ISl PEIICHUS 3a1aHNs;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

3aganue 2
1) IpUBOASATCS U MOSICHSAIOTCS TEOPETUUCCKUE aCTIEKThI, PACKPBIBAOIIHNE CYTh TEMBI;
2) maetcs nmpuMep, pelicHUs 3a1a41, aHAJIOTUYIHOH 3a/1a4e, MOCTABJICHHOH B 3a/IaHUH,
3) npUBOAATCS METOIMUCCKUEC YKa3aHUsI ISl PCIICHUS 3a/1aHNUS;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

OcranpHble BapuaHThI 33/JaHUN MPUBEICHBI B METOJIMYECKOM YKa3aHUH,
pa3zpaboranHoM Ha Kapeape MAXII:

CabanaeB 1.A. Pemenue 3a1a4 pa3paboTKH MpOrpaMMHO-UHPOPMAITHOHHOTO
obecnieuenust CAIIP. / U.A. Cabanaes, ®.M. AnmakaeBa. YueOHoe mocooue. —
Hwmxnaekamck: HwkHekaMCKUl XUMHUKO-TEXHOJIOTrHUecKuid HHCTUTYT (punnan) PI'BOY
BIIO «kKHUTVY». 2015 — 72c. Onextponnas 6ubnuoreka Y HULl HXTH.

Kputepuu oueHKU NPaKTHYECKUX 3aHATHI

Nzyuas npeamet, oOydaromuiicss BBITIOJHIET 8 3aJaHuil. 3a pelIeHHe KaKJI0TO OH
MOKeT moinyuuTh 1 Oamn. Ecnu He cripaBuiics ¢ 3amaHueM 0e3 IMOMOIIM TMPEroaaBaTels,
OILICHKA CHIKACTCH.

HNTOroBplii pEUTHUHr 10 TMPAKTUYECKUM 3aHSTUSAM IPOCTABIACTCS KakK CymMMa
MOJTYYEHHBIX 0aJIIOB 3a pelIeHue 8 MHIAWBHUIYaIbHBIX 3aJaHUH.
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem __MexaHUYECKUU

Kagheopa__ManvH u anmaparoB XUMHUYECKHUX ITPOU3BOJICTB

Hanpapnenue moarotroBKu: 15.04.02 «TexH0JIOrHUYeCKrEe MAITNHBI

1 000pYIOBAHUEY

(k00 u nHaumenosanue)

[Tpoduns/mporpamma: «XHWMHUYECKOE MAIIMHO- U alllapaTOCTPOCHUE
(raumenosanue)
Cemectp 3
YTBEPXJIAIO
3aB. xadeapoi N.A. Cabanaes

[ \

« 10 » Mapra 2021 r.
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IK3aMeHAHOHHDIN OnJieT Ne 1

1. OcHOBHBIC TOHATHS IMUTAIMOHHOTO MOJICTHPOBAHUS.
2. @ukcarus 1 00paboTKa Pe3yIbTaTOB MOJISITMPOBAHUS CHCTEM MacCCOBOTO
obcyxuBanus. O0ecreyeHne CTaTUCTUIECKON YCTOMYUBOCTH. TOYHOCTH OLIEHKH U

JIOCTOBEPHOCTb.

IK3aMeHAMOHHDIN OnJieT Ne 2

1. UMuTanmoHHOE MOJIETMPOBAHUE.
2. MexaHMKa JUCKPETHON HMMUTAIIMH CUCTEM MaccoBOro o0cyxuBanusi. Criocoosl

MOCTPOCHUSA UMHUTAITUOHHBIX MOI[GJICﬁ.

JK3aMeHALMOHHDIN OuyteT Ne 3

1) IToHsTHE MOJEITH U MOJICTTMPOBAHWUSI.
2) Koadduiment npeodpazoBanust 3HEPru U 3PPEKTUBHOCTH HYHKIIHOHUPOBAHHS

XUMHUKO—TEXHOJIOTHIECKON CHCTEMEI.

IK3aMeHAHOHHDIN OnJieT Ne 4

1) Kinaccudukarusi Moiesnieit mo pa3anyHbIM MPU3HAKAM.
2) Ilpsimast cTpyKTypHO — MapaMmeTpudeckast ontumusaius X TC B 3a1agax s5HEPro- U

pecypcocOepekeHusI B XUMUYECKOM TEXHOIOTHH

IK3aMeHATHOHHDIN OnJieT Ne 5

1) Kinaccudukanus onepatopoB TEXHOJIOTHYECKHUX MTPOIIECCOB B XUMHUU M HEPTEXUMHUH.
2) Knaccugukaiys METOI0B PEIICHHS MATEMAaTUIECKUX MOJICIICH.

LaYa}



IK3aMeHAHOHHDIN OnJieT Ne 6

1) BerurcauTebHbIH SKCIICPUMEHT KaK HHCTPYMEHT UCCIICIOBAHUS.
2) OnTuMU3aIMs MPOLECCOB HA OCHOBE PELICHUS 3a/1a4 JINHEWHOTO IPOrPaMMHUPOBAHUS.

IK3aMeHAMOHHDIN OnJieT Ne 7/

1) MaremaTudeckue MOJICIH MPOLIECCOB B XUMUKO-TEXHOJIOTUYECKUX CHCTEMAX.
KoMmnbsrorepHoe MoaenpoBaHue.
2) 'pasiueHTHBIC METOIBI ONITUMH3AIINH ITPOIIECCOB.

JK3aMeHALMOHHDIN OuyteT Ne 8

1) OG1ast cxema mporecca MOICIUPOBAHHSI.
2) [psimast CTPYKTYpHO - IeKoMIo3uIoHHas ontumusanus X TC B 3a7a4ax sHEpro- u
pecypcocOepexeHHss B XUMHUUECKOH TeXHOIOTUH.

IK3aMeHAHOHHDIN OnJieT Ne 9

1) CucteMbl ypaBHEHHI MaTepUATbHBIX OATAHCOB MO OOIIMM MAaCCOBBIM PacXo1am
XMUMHUYECKMX KOMIIOHEHTOB;
2) Mopernb HeanbHOro CMEIICHHS MPOIIECCOB U AIapaTOB XMMUYECKOM TEXHOIOTHH.

9K3aMeHAIMOHHBII omjreT Ne 10

1) Cuctembl ypaBHEHHI MaTepUATIbHBIX OAJIAHCOB I10: OOIIMM MacCOBBIM PacxXoiam
(PU3HYECKUX TOTOKOB,;
2) Knaccuduxkanus Moienei mporeccoB U armnapaToB XMMUYECKOW TEXHOJIOTHH.

LaTa)



IK3aMeHANMOHHDII onjieT Ne 11

1) CTpyKTypHBIE MOJICIIH TPOIIECCOB B HOTAI[MKM TEOPHH MHOXECTB, TCOPHU TpadoB U
MaTPHYHOTO aHAJIH3a.
2) Ilpsimble 1 0OpaTHBIE 3aa4n TEIIO- K MACCOOOMEHa.

JK3aMeHAMOHHBII OnJieT Ne 12
1) OniepartopHast, GyHKIIMOHAIBHAS, CTPYKTYPHAS U TEXHOJIOTHYECKAst CXEMbI XHUMHKO-
TCXHOJIOT'NMYCCKUX CUCTCM.
2) Hcnonp30BaHne UNCIEHHBIX U ACUMIOTOTHUECKUX METOHOB IIpHU MOACITIUPOBAHUU XUMHUKO-
TCXHOJOTNYECCKUX CUCTCM.

DK3aMeHALMOHHDINI OnyteT Ne 13

1) YcnoBHbIe 0003HAUEHHUS OTIEPATOPOB TEXHOJIOTUYECKHUX MPOLIECCOB B XMMHUH U
HEPTEXUMMUH.
2) Perienne Ha OCHOBE aHAJTMTUYECKUX M MPUOIMIKSHHBIX METO/IOB.

IK3aMeHANMOHHDII oOnJieT Ne 14

1) UuTterpanbHOe ypaBHEHUE COXPAHEHUS SHEPTUH B TEXHOJIOTHUECKON CUCTEME.
2) OcobeHHOCTH 1 00J1aCTH MCITOJIb30BaHMsI OCHOBHBIX MOJIEJIEH TPOIIECCOB U aliapaToB
XHUMUYECKON TEXHOJIOTHH.

9K3aMeHAIMOHHBII omjreT Ne 15

1) Kpurepun onieHKH X012 nporecca 1 Kpurepu 3 HEKTHBHOCTH UCTIOIb30BAHUS
CBIpBS.
2) CmMelraHHbIe MOJICITH MPOIIECCOB U AIapaToOB XMMUYECKOW TEXHOJIOTHH.

LaTa)



IK3aMeHANMOHHDII onjieT Ne 16

1) MopenupoBaHue MaTepUaIbHBIX IIOTOKOB B ()OPME MIOTOKOBOW AHarpaMMBbI.
2) Muddy3uonHas Moesb MIPOIECCOB U alapaToB XUMHUYECKON TEXHOIOTHH.

JK3aMeHAMOHHBII OnJieT Ne 17

1) TeopeTryeckuii 1 NPAKTHYECKUI MaTepUATIbHBII OaaHC.
2) SlueeuHast MOJICTIb MIPOIIECCOB M ANIIAPATOB XUMUUECKON TEXHOJIOTHH.

DK3aMeHALMOHHDINI OnyteT Ne 18

1) CucteMbl ypaBHEHHI MaTepUATbHBIX OAJAHCOB MO OOIIUM MAaCCOBBIM pacxoam

XUMHUYCCKUX 3JICMCHTOB.
2) Mogenp uaeaibHOIO BHITECHEHUS IMpONICCCOB U alIapaToB XUMHUYECKOM TEXHOJIOTHH.

IK3aMeHANMOHHDII oOnJieT Ne 19

1) O6mias cxema merona Monte-Kapino. OcHoBHast uaest merona. Chepbl IpuMEHEHHS

METO/1a.
2) Cnyuaiinsie uyncia. CriocoObl TeHepanuu clydaiHbIx uncel. IIceBpocmyyaiinbie

yuciia. MeTto bl reHepanuun HCCBHOCquaﬁHBIX YHUCCII.

Jx3aMeHAMOHHDLIN Omiter Ne_ 20

1) Postb 3HEpPreTHUECKOTo OalaHca CUCTEMBI B PEIICHHH BOIPOCA YJHEPTOCOEPEKCHHS.
2) OnTUMU3AIHs SHEPTO- PECYpPCOCOEPEraorX MPOIeCCOB MyTeM MOACTHPOBAHHUS C
MOMOIIbI0 HanboJiee pacmpoCTpaHEHHBIX MPOTPAMMHO-UH(POPMAITUOHHBIX CUCTEM
MOJICTTUPOBAHUS M POCKTUPOBAHUS XUMUKO-TEXHOJIOTUYECKUX CUCTEM.

N



IK3aMeHANMOHHDII onjieT Ne 21

1) Mopenb SHTAIBIUIHOTO M YHEPTETUIECKOro OAJTaHCOB B (JOPME MTOTOKOBOI
JuarpaMMBbl.
2) TexHUYECKHEe XapaKTEPUCTUKH U OCHOBHBIE IPHUEMBI paOOTHI.

JK3aMeHAMOHHBII OnJieT Ne 22

1) DHTanbNuitHbIA OanaHC, KaK YaCTHBIH CITydail JHEpPreTH4ecKoro OanxaHca.
2) O0630p COBPEMEHHBIX IPOrPAMMHBIX MAKETOB MOJICIIMPOBAHUS U TIPOSKTHPOBAHUSI
XHUMHUKO-TEXHOJIOTUIECKHX CUCTEM.

Kpurepuu onenku

[IpomexxyTouHast ~ arrectanmuss  CTyaeHToB mo  aucoumimae  51.0.10
«MojilenupoBaHU€e TEXHOJIOTMYECKMX MPOLECCOB B XUMUM M U HeYTEeXUMHUU»
npoBoautcsi B coorBerctBuu ¢ OOIl u sBusiercst obsi3atenpHOU. [IpomexyTounas
aTTecTanys NPOBOAUTCS B BUAE DK3aMEHA.

CryneHT nomyckaercs K 3K3aMeHy MO JUCHUIUIMHE, €CIU TEKYLIUH PEUTUHT 1O
JUCLUIUIMHE COCTaBUT BEIMYUHY, OOJBIIYIO MM paBHYI0, yeM 36 OamioB. B ciyuae
HaIM4MsE y4yeOHOM 3aJO0DKEHHOCTH WM  TPOIMYCKOB CTYAGHT OTpadaThIBacT
COOTBETCTBYIOLIME 3aHATHA B (Qopme, MpeUIOKEHHOW IMpernojaBaTeieM U
IPEJCTaBIEHHON B paboueil mporpaMMe AUCHUIUINHBI.

OueHuBaHuUe CTY/IEeHTA HA IK3aMeHe

Ha sk3ameHe cTyneHTy mpemyiaraeTcs OWJIET, COCTOAIIMA M3 ABYX TEOPETHUYECKUX
BoripocoB. Ilocime oTBera Ha KaXIbli BONPOC CTYIASHTY MOTYT OBITh  3aJIaHbI
JIOTIOTHUTEIIbHBIE YTOYHSIONINE BOIIPOCHI, TPeOYIONMEe KpaTKOro OTBeTa. J[OMOTHUTEIbHBIE
BOIIPOCHI, KaK TPABHUIIO, 3aJAFOTCS TIPU HEIIOJIHOM OTBETE W HYXKHBI JUIs 0OJiee aJIeKBaTHOTO
OLIEHUBAHUS 3HAHUM.

MakcuManbHbIN SK3aMEHAIMOHHBIA peUTHHT cocTaBiseT 40 GamtoB. MakcumanbHBIN
9K3aMEHAIIMOHHBIM PEUTHUHT, KOTOPBI MOXET OBITh 3aCUUTaH KakK IOJOKUTEIbHBIN
coctaBisieT 24 Gamra. CtyaeHTsl MOTYT HaOpaTh Ha sk3ameHe 24 —40 GamnoB. CTyeHT,
MOJIyYMBIIUKA HA JK3aMeHe MeHee 24 0aioB, CUYMTAETCS HE CAaBIIUM MPEIMET - BHE
3aBUCUMOCTH OT BEJIMYUHBI TEKYIIETO PEUTHUHTA.

[aYal



Bun MuunMaabHOE KOJINYECTBO OaJIOB U MaxkcuManbsHOE KOJIMYECTBO OAJUIOB U
3aJIaHAs KPUTEPUH MUHUMATBHON OIICHKH KPUTEPUN MAaKCUMAJIHLHOW OIICHKU
12 GayutoB 20 oamnoB
[IpencraBiaeH OCHOBHOW MaTepHal [TonHO packphITO copepKaHue
TEOPETUYECKOTo OmieTa. 3arnrcaHsbl TEOPETUYECKOTro Bompoca. JlaHsl yeTkue
Tepsbiit ompezeNieHus U 3aKoHbI. MimeroTcst omnpeaeneHus, chopMyIUPOBaAHBI
BOTIPOC HEKOTOpPBIC OIINOKHU B OCHOBHBIE 3aBUCHUMOCTH U CJIEACTBUS U3
dbopmynupoBkax. C MOMOIIBI0 HuX. [IprBeICHBI MOSCHSIONINE
MperoaBaTelis JaHbl OTBETHI HA npuMepbl. Clienanbl BRIBOGL. J[aHbI
JIOTIOTHATEILHBIC YTOYHSFOIIIHE OTBETHI HA BCE JOIOJHUTEILHBIE
BOITPOCHI IO MaTepuay ousera. BOIIPOCHI TTO MaTepuay ousera.
12 GaiuioB 20 oamnoB
[IpencraBieH OCHOBHON MaTepual [TosHO pacKpeITO cofiepIKaHUE BOIIPOCA.
TEOPETUUYECKOTo OmieTa. 3arnrcaHsbl JlaHbl 4eTKHE ONpeIeICHHUS,
Bropoii oTpesieNieH s U 3aKOHbL. ImeroTcst c(hOpMYJIUPOBAHBI 3aKOHBI U CJICJICTBUS
BOTIPOC HEKOTOPBIC OIIUOKHU B 13 HuX. [IpuBeICHBI MOSCHSIONINE

¢dopmynupoBkax. C momMoIIso
IIPEeIoJIaBaTels 1aHbl OTBETHI HA
JIOTIOJIHUTEIIbHbBIC YTOUHSIOIIUE
BOIIPOCHI 110 MaTepuaiy Ouiera.

npumepsl. Crenanbl BBIBOBL. J[aHbI
OTBETHI HA BCE JIONIOJIHUTEIIbHBIE
BOIIPOCHI [10 MaTepHaly Ousera.
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MMWHOBPHAVYKH POCCHUUN
HuxHekaMCKUH XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rimnan)
benepaibHOTO roCy1IapCTBEHHOTO O0JPKETHOTO0 00pa30BaTEeIbHOTO YUPEIKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v anmapatoB XUMHUYECKUX TPOU3BOJICTB

HampasiieHne moAroToBKu/CrieHaaIbHOCTB; 15.04.02 «TexHOoJOTHYECKHE

MAaIIUHBI 1 000DYI0BAHUE

(k00 u nHaumenosanue)

[Mpodus/crienuanu3anus: «XUMHUYECKOE MAIIIMHO- ¥ AIIapaTOCTPOCHUE
(raumenosanue)

TemblI 1J151 codeceT0BAHUA
10 TUCIUILINHE 51.0.10 «MoaeanpoBaHne TEXHOIOTHUECKUX IIPOIIECCOB B
XHMHHU A U HEQTEXUMHUH»

(HauMeHOBaHWE UCIIUTITAHBI)

Ilepeyens TeM /19 codeceTOBAHUA:

Tema Ne 4. MoaesimpoBaHue TEXHOJOTHYECKHUX MPOLECCOB HA OCHOBEe YPaBHEHUii
0aJiaHCA MOTOKOB YHEPIUHU

1) PacckaxkuTe 0 pa3IMYHBIX CIIOCO0AX OPraHU3ANNH TEITIO0OMEHA B XUMHUYECKOM
peaxTope.

2) Bo3MoxHBIE TEMIIEpaTYPHBIC PEKUMBI IPOTEKAHHS PEAKIIUH U TETIOBBIC PEXKHMBI
nporiecca B peaktope. [lokakute cxembl peakTOpOB, B KOTOPHIX OCYIIECTBIISIFOTCS TAKHUE
PEKUMBI.

3) Mopuenb nporiecca UaeaaIbHOTO BRITECHEHHS C TEIUIOOTBOIOM U3 30HBI PEAKIINH.
[TapaMeTpbl OT KOTOPHIX 3aBUCAT TIOKA3aTEIH MPOIIECCa.

4) BennunHa aguabatiuueckoro pasorpea. [louemy 3ToT napamerp Jrydiie
XapakTepu3yeT BIHUSHUE PEAKLUU Ha TEMIEPaTypHBIA PEKUM TEXHOJIOTHUECKOTro Mpoliecca,
9YeM TEIUIOTa PEaKIIH ?

5) Kak OyneT MeHSIThCsI CTEIIeHb MTPEBPAICHHS U TEMIIepaTypa B peakTope
U/1€aJIbHOTO BBITECHEHUS IIPU MPOTEKAHUU afnadaTtuyeckoro mpouecca. ConocraBbTe 3TU
U3MEHEHHS C U30TEPMUYECKHUM MPOIIECCOM.

6) B kakoMm pexxuMme aguabaTHYecKoro peakTopa (HaeaabHOro BHITCCHEHHS WITH
UJIealIbHOTO CMELICHHSI) TeMIIepaTypa Ha Bbixoe Oyaet Oomnbine? OOOCHYHTE OTBET.

7) IIpon3BOANTENHFHOCTH KAKOTO M3 PEaKTOPOB OyIeT OOJIbIIIe: HICaTHHOTO
BBITECHEHHSI MJTU HJICATBHOTO CMEIICHHS MTPH MPOTEKaHUH ainabaTHieckoro mporecca?
OO6ocHYWTE OTBET.

8) Kak meHsieTcst TeMnieparypa B TpyOUaToM peakTope ¢ TeII000MEHOM,
OCYIIECTBIISIEMOM 4Yepe3 CTEHKY IPH MPOTEKAHUU: a) SK30TEPMUYECKON peakiuu; 0)
IHIOTEPMHUYECKON peakiuu?
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9) B yeM 0COOEHHOCTH TEMIIEPATYPHOIO PEXKKMMa B IIPOTOYHOM PEAKTOPE UICATBHOTO
CMEIICHMsI PU POTEKaHUU auabaTUYecKoro nporecca?

10) YUro Takoe CTanMOHAPHBIA PEKUM, YCTOWIHMBEIA CTAIIMOHAPHBIN pexnM? B kakom
THUIIE PEAKTOPa MOXKET MPOSBUTHCS SIBICHNE HEYCTOWYMBOCTH CTAllMOHAPHOTO peKuMa?

11) Kak opraHu30BaH IpoIECC B aBTOTEPMHUECKOM peakTope? B ueM 0c00eHHOCTh
ero pexuma?

12) Ilpu yBenmuuenun temreparypsl Ha 10 rpaycoB KOHCTaHTa CKOPOCTH PEaKIHH
BO3pOCIa B JiBa pa3a. Ha CKoibKo Ha0 M3MEHHUTH JUTMHY PEaKTOpa HACATbHOTO BHITECHEHNS,
4TOOBI MOJIYYHUTh TO )K€ MpeBpaiieHue. [lonrsepauTe 3To ¢ MOMOIIbI0 MAaTEMaTUYECKON
MOJIENIH U U300pa3uTe rpad)uaecK.

13) KakoBa onTumainbHast TEOpETHUECKas TeMIIeparypa Jjisl HeoOpaTUMOH 1
00paTHMOii (3K30- U FIHAOTEPMHUUYCCKHIX) XUMUICCKUX PEAKIIUN.

14) Chopmynupyii 3a1a9y ONTUMH3AIMH TOCIEI0BATEILHOCTH YKHIKO(Pa3HBIX
PEaKTOPOB € MEMIAIKaMU U pennTe ee (peakiys nepBoro mopsiaka, TeMIepaTyphl B
peaxKTopax OJMHAKOBBIE).

Kpurtepuu oneHku:

MakcumanbHOE YHCIIo 0alIoB — 5 OallJIOB BRICTABIISIETCS, €cliu cobeceroBaHre TPOTEKAeT
py aKTUBHOM OOMeHe MH(OopMaIe Mexay CTyJACHTaMH M MPEToaBaTeIeM; BOIIPOCH U
OTBETHI CIEAYIOT C OOEHMX CTOPOH; OTBETHI IIOJHOIICHHBIC W Pa3BEPHYTHIC, BO BpEMS
cobece0BaHMS CTYICHTHI MOAHUMAIOT HHTEPECHBIC U OPUTHHAIBHBIC TTPOOIECMEI.

MunumanpHoe uuciao OamioB — 2 Oawia BBICTABISETCS MPU  MPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM IIOTOKE WH(OPMAIMK; OTBETHI CTYJACHTOB OJIHOCIOXKHBIE H 03
pa3bsACHEHUH; BOMPOCHI HOCAT TPUBHAIBHBIA XapakTep; BO BpeMs Oece/bl MPAKTUYCCKU HE
MOJIHUMAIOTCSI OCTphIe MPOOJIEMBbI U HE MPUBOAITCS B KaueCTBE MPUMEPOB MPAKTUUCCKUE
CUTYaIIUN.
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MMWHOBPHAVYKH POCCHUUN
HuxHekaMCKUH XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rimnan)
benepaibHOTO roCy1IapCTBEHHOTO O0JPKETHOTO0 00pa30BaTEeIbHOTO YUPEIKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v anmapatoB XUMHUYECKUX TPOU3BOJICTB

HampasiieHne moAroToBKu/CrieHaaIbHOCTB; 15.04.02 «TexHOoJOTHYECKHE

MAaIlTMHBI U 000pYyI0BaHUE
(k00 u naumenosanue)

[Mpodus/crienuanu3anus: «XUMHUYECKOE MAIIIMHO- ¥ AIIapaTOCTPOCHUE
(raumenosanue)

Tembl pJ1s1 pedepaToB

no auctuiuibie (moaysro) b1.0.10 «MojenupoBaHue TEXHOJIOTHUYSCKUX MPOIECCOB B

XUMHHU U U HCd)TGXI/IMI/II/I»

Tema Ne 2. @opmasin3anus TEXHOJOTHYECKHUX MPOIECCOB B XUMUH M HepTeXuMumn

1) Paznuunbie pOpMBI IPECTABICHUS MOJICIIH.

2) MozenupoBaHue MPH UCCICAOBAHUT TEXHOJIOTUUECKHIX MPOIIECCOB.

3) UrepaTuBHBII XapakTep Mpoiecca MoJIeTUPOBAHUSI.

4) Knaccudukarus MOICIIeH.

5) Maremaruueckas MOZEIb Ipolecca.

6) Kiacc neTepMUHUPOBAHHBIX MOJICTICH.

7) Knacc cToxacTHUeCKHX MOJIEIICH.

8) MaTemaTunueckasi MOJIC) b TEINIO0OMEHHOTO MpoIiecca.

9) Maremaruueckas MOZIeIb MacCOOOMEHHOTO TpoIiecca.

10) MaTemMaTHuECKUE MOJICIIN KPaeBbIX 3a/1ad.

11) MaTtemMaTHYeCKUEe MOJIEIIA OOPATHBIX 33/1a4 TEIUIO- ¥ MaccolepeHoca.

12) AHanuTHUYECKOE PELICHUEe MAaTEMAaTHUECKIX MOJIENICH XUMHKO-TEXHOJIOTHIECKUX
IPOLIECCOB.

13) UncneHHoe pelnieHne MaTeMaTHUECKUX MOJICTICH XHMUKO-TEXHOJIOTHYECKIX
IPOLIECCOB.

14) ACUMOTOTHYECKOE PEeIlICHHE MaTeMATHIECKUX MOJIEIeH XMMUKO-TEXHOJIOTHYECKUX
IPOLIECCOB.

15) Bepudukarus 1 aieKBaTHOCTHIO MOJICIIH.

16) ANropuT™ MPOBEPKH aICKBATHOCTH MOJICITH.

17) Mopnenb ueanbHOT0 CMEIICHNST XUMUKO-TEXHOJIOTHYECKOT0 Ipolecca.

18) Mojienb uiealbHOTO BHITECHEHUS! XUMHUKO-TEXHOJIOTHIECKOTO MPOoIecca.

19) Iuddy3noHHas MOaETh XUMHUKO-TEXHOJIOTHUYECKOTO MPoIecca.

20) SlueeuHas MOJIENIb XUMHKO-TEXHOJIOTUYECKOTO MPOIiecca.

21) MaremaTtn4eckne MOJIEIH PEaKTOPOB EMKOCTHOTO THIIA C IIEPEMEITUBAHHEM.

22) MaremaTn4eckue MOJICIH PEaKTOPHBIX MPOIIECCOB B PEaKTOpax 3MEEBUKOBOTO THIIA.
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23) Marematndeckue MOJCIH MPOIECCOB abcopOImu B abcopOepax pa3IuaHOrO THIIA.

24) MaremaTn4yeckue MOJIEIH MPOIECCOB PEKTH(UKAIIUK B TAPEIbYAThIX M HACAJOYHBIX
KOJIOHHAX.

25) Marematndeckue MOJICIH MPOIECCOB IKCTPAKIIUH B KOJIOHHBIX H EMKOCTHBIX
ammaparax.

26) AJropUTMBI ONITUMATIBHOTO YIIPABJICHUS.

27) TexHu4YeCcKHEe CPEICTBA peATU3AIMH CTPYKTYPBI YIIPABICHHS C HCIIOIb30BAHUEM
QITOPUTMOB ONITUMAIBHOTO YIIPABIICHUSI.

28) CocraBiieHue Mojiesiell KHHETUKH TOMOTEHHBIX XUMUYECKUX PEaKIIHi.

29) CocraBiieHHe MOJICNICH TOMOTCHHBIX XHMHYECKUX PEaKTOPOB.

30) Pa3paboTka MaTeMaTHYECKHX MOJIEJICH TEIIOBBIX MPOLIECCOB.

31) [pumeHeHue CTAaTUCTHYSCKUX METOI0B 00Pa0OTKU 3KCIIEPUMEHTAIBHBIX JTaHHbIX.

32) Pa3paboTka MaTeMaTHYECKUX MOJICIICH SKCTICPUMEHTAIBHO- CTATUCTHUSCKUMHU
METOaMH.

Tema Ne 3. MoaeanpoBaHHe TeXHOJOTHYECKUX MPOLIECCOB HA OCHOBE YPaBHeHM
0aJIaHCOB NMOTOKOB Macc

1) MatemaTtrueckast MOJCIIb IIPOIECCa «ra3 — KUAKOCTH» U BhIPAKEHUE IS
Ha0JI101aeMOM CKOPOCTH TPEBPAIICHHUS.

2) CkopOoCTh MPEBPAIICHUS ITPOIECCA «Ta3 — KUAKOCTH» B Pa3HBIX PEKUMAX.

3) Bo3MokHOE YMEHBIIICHHE CKOPOCTH MPEBPAIICHHS B ITPOIIECCE «Ta3 — KUIKOCTH
MIPH TTOBBIIICHUU TEMIIEPATYPBhl.

4) CKOpOCTh MPEBPAILCHHUS B MPOIIECC «ra3 — KHUJIKOCTh» B Pa3HBIX PEKUMAX €ro
MPOTEKAHUS.

5) Karanu3 u katanu3zarop. BiusHue kaTtann3aropa Ha paBHOBECHE B XUMUYECKOM
peaKiuu.

6) MaremaTruecKas MOJIENb MPOoIecca B MOPUCTOM IUIOCKOM 3epHE KaTalu3aTopa.
['paHnuHbIE YCIIOBUS YPAaBHEHHS MOJCIIH MPOIIECCa.

7) Ha ocHOBe MaTeMaTH4eCKOH MOJIEIIN IIPOIECCa B IOPUCTOM ILIOCKOM 3€pPHE
KaTajln3aTopa - pacupeielieHue OTHOCUTEIbHOM KOHIIEHTpAIMU B 3epHE U HaO01aeMast
CKOPOCTh MPEBPAILICHHUS.

8) CreneHp UCIOIB30BAaHUS BHYTPEHHEH MIOBEPXHOCTH KaTanu3aropa. [lapameTpsl, oT
KOTOPBIX OHA 3aBUCHUT.

9) BiusiHre KOHIICHTPALIMK, TEMIIEPATyPhl, pa3Mepa 3epeH KaTtaau3aTopa U CKOPOCTH
MOTOKA HA CKOPOCTh TeTePOTCHHO-KATATUTHYECKOTO TIpoIiecca.

10) MartemaTudeckas MOJIe/Ib IIpoliecca Ha MOBEPXHOCTH pasjena ¢a3 («raz —
TBEPI0C», KAaTATUTHUCCKUH TPOIIECC) C yUeTOM TEIUIOBOro 3(h(dekra peakiuu 1 CBsI3b
KOHIIEHTpanuu (CTeNeHH! MPEBPAIICHHS) U TEMIIEPATYPhI IOBEPXHOCTH.

11) I'paduueckuii criocob ornpeaeaeHus TEMIIEPATyPhl IOBEPXHOCTH B T€TEPOICHHOM
npoiiecce.

12) Heo1HO3HAYHOCTD CTAIIMOHAPHOTO PEIKUMA.

13) O6muit moaXo/1 K MOCTPOCHUIO MAaTEMAaTHUYECKON MOICIIH IIpoliecca B
XUMHUYECKOM peakTope. banancoBbie ypaBHEHHsI MpoIlecca B pEaKTOpe B 0OIIEM BH/IE.

14) DnemeHTapHBII 00bEM, JIJISI KOTOPOTO COCTABIISIOTCS OalaHCOBBIC YPABHEHUS
mpoiiecca B peakTope. DIeMEHTaAPHBIM 00BEM JJIsI EMKOCTHOTO PEaKkTopa ¢ MEIIaIKOM.

15) ITogobue MaTeMaTHYECKUX MOEICH pa3HbIX MPOLECCOB («ra3 — TBEpAOE» U Ha
HETIOPUCTOM 3€PHE KaTallu3aTopa, B TPyOYaTOM peakTope U HEMPOTOYHOM €MKOCTHOM, B
peakTope 6apOOTaKHOM U C TICEBIOOKIKEHHBIM CJIOEM, B TA30KUIKOCTHOM HACaTOYHOM
PEaKTOpE U BO BPAIIAIOIIEMCS C TBEPABIM PEAareHTOM).
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16) IIpu3Haky kiaccu(UKAUH XUMUYECKOTO MPOIecca M XUMUYECKOTO PeakTopa
MOTYT OBITH HCIIOJIB30BAHBI ITPH aHAJIM3€E MPOIlecca B XUMUYECKOM PEaKTope.

17) Tlogobue u pa3nuyue mporecca B peakTopax uiaeaabHOTO CMEIICHHS
NEPUOINIECKOM U HICATBHOTO BHITECHEHHMS.

18) [IpexnenpHOE TpeBpalIeHNE, KOTOPOE MOKHO MOJYYHTh B PEAKTOPE HIIaTbHOTO
CMEILIEHUS EPUOIUUECKOM MPU MPOTEKaHUU 00paTUMOil peakiuu. Matemarnueckast
MOJIeNb U TpauecKoe pelieHHe.

19) IIpenenbHOE PEBpALICHUE B PEAKTOPE HICATHHOTO CMEIICHUS IEPHOINICCKOM

pU MPOTEKaHUHU 00paTUMOM peakii. MaremaTtudeckas MoJIeb U rpadudeckoe perieHue.

20) MaTtematudeckasi MOZICIb TIPOIiecca B peakToOpe UIeaIbHOTO BHITCCHEHUS TPU
NPOTEKaHWH CII0XHOM PEaKIUu: a) ¢ MapalIeIbHOM CXeMO# mpeBpaiieHus; 0) ¢
TI0CJIeIOBATEIILHOM CXEMOH MPEBPAIICHHS.

21) V3MeHeHue KOHIICHTPAIIUH BEIECTBA 110 00hEMY MPOTOYHOTO peaKkTopa
UCATHHOTO CMEIICHHS.

22) [IprunHbI OTKIIOHEHHS PEKUMOB B MMPOMBIIIIJICHHBIX PEAKTOPaX OT PEKHUMOB
U/ICaJTbHOTO CMCIIICHUS M BHITCCHCHUSI.

23) Turmbl IPOIIECCOB, ISl KOTOPBIX IEJIECO00pa3HbI PEAKTOPHI B PEXKUMAX: a)
U/1€aIbHOTO CMEIIICHUS TIEPUOIUUECKOM; 0) MIeaTbHOIO CMEIICHHS IIPOTOYHOM; B)
U/ICaJIbHOTO BHITCCHCHHSI.

Kpurtepuun ouenku
B pa6oueii nporpaMmme JTUCHMILIMHBI PEIYCMOTPEHA MOAT0OTOBKA M 3aIIUTA
pedepartoB no 1Bym temam. O0a pedepara OLeHNBAIOTCS M0 OJJMHAKOBOH IIKAJIE:

MunumanbHoe uuciao 6amioB — 1 Oamn BbeICTaBiSeTCS TPU HEAOCTATOYHOM CTENEHH
PACKpBITUSL TEMbl B XOJI€ CBOErO BBICTYIUICHMS, TPUBEICHUS HEYETKUX apryMEHTOB U HE
BIIOJIHE AKTHMBHOE y4YacTHE B JUCKYCCHM MO MpoOJieMe, KOTopas ObLIa pacKphiTa B XOJI€

OKJIa/a.

MakcumanbHoe uncio O6amnoB — 4 Oaia BBICTABISETCS MPU MOJHOIICHHOM PACKPBITUU

TEMBI B XOA€ CBOCTO BBICTYIUICHUS, MPHUBCACHUA YCTKHUX APryMCHTOB M O0Ka3aTCJILCTB,

a

Tak)kKe aKTUBHOE Y4YacTHe B JMCKYCCHMHU MO TpoOjeMe, KoTopasi OblIa pacKpbhiTa B XOJ€

OKJIa/1a.
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MMWHOBPHAVYKH POCCHUUN
HuxHekaMCKUH XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rimnan)
benepaibHOTO roCy1IapCTBEHHOTO O0JPKETHOTO0 00pa30BaTEeIbHOTO YUPEIKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v anmapatoB XUMHUYECKUX TPOU3BOJICTB

HampasiieHne moAroToBKu/CrieHaaIbHOCTB; 15.04.02 «TexHOoJOTHYECKHE

MAaIIUHBI 1 000DYI0BAHUE

(k00 u nHaumenosanue)

[Mpodus/crienuanu3anus: «XUMHUYECKOE MAIIIMHO- ¥ AIIapaTOCTPOCHUE
(raumenosanue)

KomnuiekT 3aaHuii 111 KOHTPOJIbHOM padoThI

no mucnumumae (Moxyiaro)_b1.0.10 «MoennpoBaHne TEXHOJIOIMYECKHMX MPOIIECCOB B
XUMUU U U HeDTEXUMUN

KonTtpoabHas padora Nel

Tema Ne 6. Aroput™Mbl peaju3anu MaTeMaTHYeCKUX MojleJieil
TEXHOJIOTHYECKHUX MPOIecCOB B XUMUM 1 HePTeXUMHH.

KonTponpsHas paboTa npeaHazHavueHa sl ONMPEICIICHUS CTCTICHH YCBOCHUS
CTYJICHTaMU YHCIEHHBIX U ACCUMITOTUYECKUX METOOB PEHICHHS] MATEMAaTUYECKUX MOJIesei
TEIUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB XMMHUKO-TEXHOJIOTUYECKUX CHUCTEM.

3ananue

CpenctBamu VBA MS Excel pazpaboraiite aroputm perieHusi MaTeMaTHIeCKOM
MOJIETIU JIJIsl UCCIIEIOBAHUS MIPOLIECCa OXJIAKICHUS TUTACTUHBI U3 33JJaHHOTO MaTepuaia npu
CUMMETPUYHOM KOHBEKTHUBHOM TEIIIOOOMEHE ¢ OOKOBBIX TTOBEPXHOCTEH.

TpeOdoBanus:

1. Ucnonb3ys cpeactea VBA MS Excel, paspaboTaiite sxpanHyio GopMy Ui BBOAA
3aJJaHHBIX TTAPAMETPOB.

2. Pasmecture Ha 3TOH ke popMe KOMAHAHYIO KHOTIKY U CO3aiTe MPOIEIypy —
00pabOTUYMK HAXKATHS HA OTY KHOIIKY.

3. Ucnonb3yst MaTeMaTuyecKyto MOJEIb TEIIO0OMEHHOTO Mpoliecca ¢ TPAaHUYHBIMU
YCIIOBUSIMA KOHBEKTUBHOTO TETUIOOOMEHA TUTACTHHBI CO CPEJIOH, pa3paboTaiTe YHCICHHBIH
WA aCUMITTOTHYECKHUI CIIoco0 ee perieHusl.

4. Ha ocHOBe MOJYy4YEHHOTO pelIeHHs pa3padoTaiTe alrOpUTM MPOTrPaMMBbI JIsI
MOJICTTUPOBAHHUS 33/ITAaHHOTO TIPOIecca.

5. 3amycTuTe mporpamMmy Ha BbITloJiHeHHE. Eciiu oHa paboTaer 6e3 ommooK, BbI
noxyuute Ha Jiucte MS Excel Tabuuiy ams mocTpoeHust SII0phl TEMIIEPATyp Ha MOJOBUHE
TOJIITUHBI IIacTHHBI ¢ HHTepBasioM 100 cexkyH.

6. [1o JaHHBIM MMOJTyYHBIICHCS TaOJUIIBI, C TOMOIILIO0 MacTepa nuarpamm M S Excel
MOCTPOTE 6 3MIOP AJIS pa3IMUHBIX HHTEPBAJIOB BPEMEHHU Ha OJIHOM nuarpamme. Tun
rpaduka — TOUEUHBIH.
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Bbl 70KHBI TOMYYUTh JUarpaMMmy, MOX0XKYI0 Ha Ty, UTO M300pakeHa Ha PUCYHKE
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PI/ICYHOK. Bo3moxHbIi BapHaHT IIPCACTABJICHUA PC3YJIbTaTa MOACIUPOBAHUA

BapuanTt 1
Marepuain rtactuabl — KBaprieBoe CTeKIo
Tommuua — 0,05 M.
[lnotHOCTh Matepuana — 2200 kr/v’,
Koaddunuent temmonpopoanoctu — 1,36
TemoemkocTs MaTepuana — 729
Koadpdunuent TemmoodmMena Mex 1y miacTuHON U Bo3ayxom — 20
Havanbnas remnepatypa mnactunsl — 120 rpan
Temnepatypa cpenst — 20 rpan

Bapuanrt 2
Marepuan nnactunsl — JIaTyHb
Tommuuaa — 0,05
[TnotHOCTE MaTepuana — 8600
Koaddunuent rermmmonpoognoctu — 111
TemnoemkocTs MaTepuana — 385
Koaddunuent temnoodmMena Mmex 1y miaacTuHON U Bo3ayxom — 20
HauanpHas remneparypa miactuasl — 120 rpag
Temnepatypa cpenst — 20 rpan

Bapuant 3

Marepuan nactusbel — Menb

Tommuuaa — 0,05

[TnotHOCTH MaTepuana — 8960
Koadpdunuent TemmonpoogHoctu — 384
TemnoemkocTs MaTepuana — 385

Koadpdumnuent temmoodMena Mex 1y miacTUHOW U Bo3ayxom — 20
Hauansnas temneparypa mnactunsl — 120 rpan
Temneparypa cpenst — 20 rpaj
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Bapuant 4

Marepuan miactuasl — [IpoOka

Tommuna — 0,05

[TnotHOCTE MaTepuana — 150

Koaddunuent temmonposoauoctu — 0,05

TemnoemkocTs MaTepuana — 1380

Koadpdunuent TemmoodMena Mex 1y miacTUHON U Bo3ayxom — 20
Havanbnas remnepatypa mnactunbl — 120 rpaa

Temmnepatypa cpenst — 20 rpan

Bapuant 5

Marepuan rmiactuabsl — MonubieH

Tommuua — 0,05

[TnotHOCTE MaTepuana — 10200

Koadpdpuument ternonposognoctu — 150

TemnoemkocTs MaTepuana — 251

Koaddunuent temmoodMena Mex 1y miaacTUHON U Bo3ayxom — 20
HauanpHas remneparypa mactuasl — 120 rpag

Temnepatypa cpenst — 20 rpan

Bapuanr 6

Marepuan nnactunbsl — Hukenb

Tommuua — 0,05

[TnotHOCTH MaTepuana — 8900

Koaddunuent remmmonpoBogHocTH — /5,9

TemnoemkocTs MaTepuana — 448

Koadpunment termmoodmena Mex 1y miacTHHON U Bo3ayxom — 20
Hauanpnas remmneparypa miactuasl — 120 rpag

Bapuant 7

Matepuan miactunbl — CTekiio

Tonmmaa — 0,05

[TnoTHOCTH MaTepuaa — 2500

Koadpdunuent remmonposognoctu — 0,97

TerutoemkocTs MaTepuana — 779

Koaddunuent remmoodbmeHa Mexay MmiaacTUHON U Bo3ayxom — 20
Havanbnas remnepatypa mnactunbl — 120 rpan

BapuanTt 8

Marepuan miacTUHbl — AJTFOMUHUI
Tommuua — 0,05

[TnotHOCTE MaTepuana — 2700
Koaddunuent rermmonpopoanoctu — 209
TennmoemkocTs Matepuana — 896

Koaddunuent remnoodbmeHa Mexay miaacTUHON U Bo3ayxom — 20
Havanbnas remnepatypa mnactunsl — 120 rpan

Temneparypa cpenst — 20 rpag

Bapuant 9



Marepuan miactunbl — [{uHK

Tomnmuua — 0,05

[TnoTHOCTH MaTepuana — 7133

Koadpdumnment TemmonposogHoctu — 110

TemnoemkocTs MaTepuana — 389

Koadpdunuent temnoodMena Mex 1y miaacTUHON u Bo3ayxom — 20
Havanpnas remnepatypa tractunbl — 120 rpan

Temneparypa cpenbl — 20 rpaj

Bapuant 10

Marepuan miactuHbl — beToH

Tonmuua — 0,05

[TnotHOCTH MaTepuana — 2200

Koadpumment termonpoogHoctu — 1,5

TennoemkocTs MaTepuaia — 920

Koaddunuent rermmoodbmeHa Mexay MiIacTUHON U Bo3myxoMm — 20
Havanpnas remnepatypa mactunbl — 120 rpan

Temmeparypa cpenst — 20 rpan

Kpurepuu oueHKu:
KpuTepuii MakcHMaJILHO# oleHKN HAa 5 6anna(oB):

BrimonHens! Bce TpeOoBaHMs 3aaHus K padote. BriOpaHa cOOTBETCTBYIOIIAs 3a/1aue
MaremMathueckas Mojielb. [IpaBiibHO ChOPMYIHPOBAHBI KpaeBbie (HadaIbHbIC, TPAHUYHBIC)
YCIIOBHSI MOJENHU Tporecca. [ paMOTHO BBINIOJIHEH MOAOOp MeTona pemeHus. be3 ommbok
pa3paboTaH aJIrOPUTM peleHus 3aauu. TekcT pa3paboTaHHON MpPOTrpaMMBbl B MOJHON Mepe
COOTBETCTBYET pa3pabOTaHHOMY QJIrOpuTMy. BpinonHeHa Bepudukauus MoOJIEIH U
TecTUpoBaHue rmporpaMMbl. C TOMOIIbIO MOJENH TPOU3BENEH BBIYUCIUTEIHHBIN
skcriepuMeHT. [lomydeHHBIe pe3ynbTaThl MpEACTaBICHBl B HarmsaHoi (opme. CaemaHbl
IPaBUJIbHBIE BBIBOJBI IO PE3YJIbTATaM MOJIEIUPOBAHUS.

Kpurepuii onenku Ha 3,5 6aa(oB):

BremonHens! Bce TpeOoBaHus 3aaHus K padore. BeiOpana cooTBeTcTByrOImAs 3a1a4ue
MaremaTHdeckas MoJeib. [IpaBuiibHO chOpMyIMpOBaHbI KpaeBbie (HaYaabHbIC, TPAHUYIHBIC)
YCIIOBUSL MOJIENH TIporiecca. BemomHeH moadop He camoro 3¢GeKTUBHOTO METO/Ia PEIICHUS.
B anroputme pelieHust 3aauu UMEIOTCS HECYIIECTBEHHbIE OMIMOKU. TekcT pazpaboTaHHOU
IporpaMMbl HECKOJIBKO HE COOTBETCTBYET pa3paboTaHHOMy anroputmy. He coBcem
KOPPEKTHO BBHINIOJHEHA BEepU(UKAIUS MOJEIU U TECTHUpPOBaHUE Mporpammbl. C MOMOUIbIO
MOJIEIM  TIPOM3BEACH  BBIYMCIUTEIBHBIA  OKCIepuUMEHT. [lomydeHHBIE  pe3ynbTaThl
NPE/ICTaBJIEHBI B HATJISTHOW (hopMe, HO HE COBCEM YAOOHBI IS TTOCEAYIONIeTro aHamm3a. B
OOJBIIIeH YaCTH clieTIaHbl IPaBUIIbHBIC BEIBOJIBI IO PE3YJIbTaTaM MOACIUPOBAHMUS.

Kpurtepuii MUHUMAJILHO¥ OlleHKHU HA 2 §ana(oB):

Brimonnensr He Bce TpeOoBaHus 3ajaHus K pabore. BwiOpana He BmoJiHE
COOTBETCTBYIOUIYIO 3aJaue MaTemaTrhyeckass Mojelb. B ¢GopMyIupoBKe KpaeBbIX
(Ha4aNBbHBIX, TPAHWYHBIX) YCJIOBUH MOJENU Mpolecca UMEITCs omuOKu. HekoppekTHo
BBITIOJIHEH TOA00p MeTOoAa pemieHus. B anropuTme pemieHus 3amadv UMEIOTCS HEJOYETHI.
Tekct pa3paboTaHHOW mpOrpaMMbl B  HEKOTOPOH CTENIEHW HE  COOTBETCTBYET
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pazpaboranHOMy anroputMmy. He BbINOgHEHa BepuU(HKAIUS MOJCITH WIM TECTUPOBAHUC
nporpaMMbl. C  MOMOINBIO MOJCIIM  TPOU3BEACH BBIUUCIUTCIIBHBIA  SKCIICPUMEHT.
[TonydeHHBIe pe3ynbTaThl MPEACTaBIECHBI B rpaduuecko GopmMe, OJHAKO MX HaIJSITHOCTD
HeBbIcOKa. ClenaHpl BBIBOJBI IO PE3yJIbTaTaM MOJICIHPOBAaHUSA, HO B UX (POPMYIHPOBKE
MMEIOTCS OIIHUOKH.

Kpurepuii olleHKH «HEeY/A0BJIeTBOPUTEIbHO:

Ecnu XoTst Obl OAMH W3 MEPEYMCICHHBIX KPUTEPUEB i1 MUHHUMAJIbHOW OIICHKH HE
COOJTIOIaeTCs, BBICTABIISETCS OIICHKA «HEY/OBJICTBOPUTEIHHO», paboTa BO3BpAIAeTCs Ha
TOpaboTKY.

KontpoabHasi padora Ne2

Tema Ne 5: 3agaum onTHMHU3aUM TPU MOAETUPOBAHNH TEXHOJIOTHYECKHX
NpoLeccoB B XUMUM U HepTeXuMHH

Kontponenast pabora mnpenHa3HadeHa IS ONPEICIICHUS CTEIEHW YCBOCHUS
CTyJICHTAMHU METOJIOB  ONTHMH3AIMM  TEIUIOBBIX M  MacCOOOMEHHBIX  IPOIIECCOB,
NPOTEKAIOIINX B anmaparax XuMHUIEeCKON TEXHOJIOTHH Ha OCHOBE PETPECCUOHHBIX MOJIETICH.

3ananue

[Tono6pathe onTUMaNbHBIE MapamMeTpbl pabOThl XMMHUYECKOIO pPEaKkTopa Ha OCHOBE
pa3pabOTKH PETrPecCHMOHHON MOJAENTM MPOTEKAIoLEro B HeM mporecca. ONTUMHU3AIUIO
BBHITMIOJIHATH, HAa OCHOBE T'PAaJUEHTHOTO MeTOoAa. B KauecTBe MOIENM perpecchud BBHIOPATh
ypaBHeHHE TniepBoro mopsanaka. OIEHUTb 3HAYUMOCTh KOA(D(PUIMEHTOB YypaBHEHUS.
BbimonHUTh  MPOBEpPKY  aAeKBAaTHOCTUM Mojenu. Vcmonb3ys MOCTPOEHHYIO MOJEIb
OTIPENIETNTh ONTHMAaJbHBIE TapaMeTphl mpoiecca. V3MepeHus BBITOJHUTH C IMTOMOUIBIO
naboparopHoro crenaa «RegreF4».

Bapuantsl padoThbl

KonTponpHast pabora compskeHa € KOMIUIEKCOM H3MEPEHHM Ha JabopaTOpHOM
crerze. Ilpy uX BBIMOMHEHUM KaXAbId CTYACHT caM BBIOMpPAET MCXOJHbIC 3HAYEHUS IS
paboThl. TO TO3BOJISIET OMYUYUTh YHUKAIBbHBIN HA0OP MCXOTHBIX AHHBIX JIJISI BHITIOJIHEHUS
KOHTPOJIBHOU PabOThI, OTPEIEIISIFOIIII €€ BApUAHT.

Kpurepun ouenku:
Kpurtepuii MmakcuMabHOU olleHKH Ha 5 6an1a(oB):

BrinosHeHb! Bce TpeOoBaHuUs 3a7aHus K pabore. BeiOpaHa coOTBETCTBYOINAs 3aaue
MaTeMaTudeckass Mojenb. [IpaBWIbHO BBIOpaHBl HMCXOJHBIC 3HauYeHHS (HaKTOPOB,
OKa3bIBAIOIIMX BIUSHUEC HA PE3yJIbTaT mporecca. [ paMOTHO BBINIOJHEH HAYadbHBIA 3Tarl
MO/ICITMPOBAHUS, CBSI3aHHBIN C U3MEPEHHUSIMH Ha CTeHJe. be3 ommbok pa3paboTaH aaroputM
MIOCTPOEHHUST PErPECCHOHHON MOJICNIA. BhIMmosiHeHa MpoBepKa 3HAYMMOCTH KO3 GHUIIHECHTOB
ypaBHEHUS pErpeccud. BrimoiHeHa NpoBepka MOAETH Ha aaeKkBaTHOCTh. C IMOMOIIbIO
MOJICIM TIPOM3BEACH TOUCK ONTHUMAJbHBIX YCIOBUH paboThl ammaparta. [lomydeHHBIC
pe3ynabTaThl NPEACTaBICHbl B HarisagHoW ¢opme. CraenaHbl MpPaBUIbHBIE BBIBOABI 110
pe3yJbTaTaM MOJICITHUPOBAHHS.

Kpurepuii onenku Ha 3,5 6ajia(oB):

BrimonHensr Bce TpeOoBaHMs 3aaHus K padote. BriOpaHa cOOTBETCTBYIOIIAs 3a/1aue
MaTemaTudeckass Mojenb. C HEKOTOPhIMH OINMOKaMH BBIOpAHBI HWCXOJHBIC 3HAYCHUS
(hakTOpOB, OKA3BIBAIOIINX BIMSHUE HA PE3YJIBTAT MpoIecca. B 1meomM nmpaBuiIbHO BBITOTHEH
HayajJbHBIM 3Talml  MOJECIMPOBAHMS, CBSI3aHHBIM C UW3MepeHus MM Ha creHue. C
HE3HAYUTENIbHBIMU OMIMOKaMHU pa3paboTaH aJrOPUTM MOCTPOEHUSI PErPECCUOHHON MOJIEIIH.
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BrinonHeHna mpoBepka 3HAYMMOCTH KOA(D(PHUIIMEHTOB ypaBHEHHUs perpeccuu. BrimosiHeHa
IIPOBEPKA MOJIENU HA aAeKBAaTHOCTh. C MOMOIIBIO MOJIENHU MMPOU3BEAECH MTOUCK ONTUMAIbHBIX
yCIIOBUW paboThl ammapara, OJHAKO HaWJEHHOE pelIeHHEe HE SBISACTCS HAMIYYIINM.
[lonmyueHHble pe3ynbTaThl MpeACTaBiIeHbl B HariasaaHod ¢opme. CaenaHbl BBIBOJBI 10
pe3ynbTaTaM MOJECIUPOBAHUS, OJJHAKO B HUX JOMYIICHbl HEKOTOPhIE TOTUYECKUE OIINOKH.

Kpurtepuii MUHMMAJIbHON olleHKH Ha 2 6ay1a(oB):

Brimonnensr He Bce TpeOoBaHusa 3amaHusi kK pabore. He coBcem BepHO BbIOpaHa
COOTBETCTBYIOIIAsl 3ajjaye MaTeMaTrhuyeckas Mojenb. VcxonHble 3HauYeHHs] (PaKTOPOB,
OKa3bIBAIOLIMX BIUSHHE Ha pe3yibTaT Ipoliecca 3aJaHbl HE BMOJHE KoppekTHo. Co
3HAYUTEJIbHBIMU OIIMOKAMH BBITIOTHEH HAYaJbHBIA 3Tall MOJEITUPOBAHUS, CBA3AHHBIN C
u3MepeHusiMU Ha creHje. Pa3paboran He cambiil 3(pQEKTUBHBIN aNrOpUTM MOCTPOCHUS
pEerpecCMOHHON Mojienu. BrimonHeHa mpoBepka 3HAYUMOCTH KOA(h(UIIMEHTOB YpaBHEHUS
perpeccun. BeinmosiHeHa mpoBepka MOJIeNId Ha aieKBaTHOCTh. CTeneHb aJIeKBaTHOCTH MOJICTTU
HeBbICOKa. C MOMOIIBIO MOJEIH TPOU3BEJEHA MOMBITKA MOMCKA ONTUMAJIBHBIX YCIOBHI
pabotel anmapara. [lonydeHHble pe3ysbTaThl MPEICTaBIEHbl B HArisiqHo Gopme. Crnenana
NOMBITKA (POPMYITUPOBAHUS BHIBOJIOB 110 PE3yJIbTaTaM MOJICITUPOBAHHUS.

Kpurepuii oieHKN «HeYyA0BJIeTBOPUTETbHO:

Ecnmu xotst Obl OMH W3 MEPEUMCICHHBIX KPUTEPUEB IS MUHUMAJIBHOW OIICHKU HE
COOJTFO/TaeTCsl, BBICTABIISIETCS OLEHKA «HEY/IOBJIECTBOPUTEIBHO», paboTa BO3BpaIlIaeTcs Ha
TOpaboTKY.
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MMWHOBPHAVYKH POCCHUUN
HuxHekaMCKUH XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rimnan)
benepaibHOTO roCy1IapCTBEHHOTO O0JPKETHOTO0 00pa30BaTEeIbHOTO YUPEIKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynomem __MexaHUYECKUU

Kagheopa__Maiuu v anmapatoB XUMHUYECKUX TPOU3BOJICTB

HampasiieHne moAroToBKu/CrieinaabHOCTb; 15.04.02 «TexHOoJOTHYECKHE

MAIIUHBI 1 000DYI0BAHUE

(k00 u nHaumenosanue)

[Mpodus/crienuanm3anus: «XUMHUYECKOe MAIIMHO- ¥ AIIIaPaTOCTPOCHUE
(raumenosanue)

TecToBBIE 3a1aHUA

no auciuiumbe (Moayio) b1.0.10 «MojenupoBaHue TEXHOJIOTHYECKHUX IPOIECCOB B
XUMHHA ¥ U HEPTEXUMUU»

BblﬁpaTL OJIUH IlpaBHJILHLIﬁ OTBET U3 YETHIPEX NPEATOKCHHBIX.

Tema Ne 1: OcHOBBI TEXHOJIOTHM U METOI0JIOTHM MO/AETUPOBAHUS

1. MaTepuaJibHO# MO/1€JIbIO SIBJISIETCS:

KapTa

®m D

MAaKCT CaMOJICTa

JuarpaMma

oD

qepTex

2. K 3HaKkoBO#i Mo/1eJIM HeJIb351 OTHECTH
C norer

C cxemy

C 4epTex

@ MY3bIKY

3. BriGepuTe BaskHOE CBOICTBO CHCTEMBI :
@ JEeITUMOCTh

C U3MEPUMOCTD

C LEJI0CTHOCTh

© orHOCHTENBHOCTD

4, UndopManimoOHHOMH MO/IeJIbI0, KOTOPAsi HMEET CeTEBYI0 CTPYKTYPY, SIBJISIETCS

(aiinoBas cucteMa KOMIIbIOTEPA

C T'CHCAJIOTNYCCKOC NCPCBO CCMbU

ar



[}
KOMIIBIOTCpHAA CCTh I/IHTepHeT

CTPYKTYypa IPEANPUATHS

5. [Ipeamert, npouecc Win siBjieHHe, MMelollee YHUKAIbHOE UMSI M MIpeAcTaBJIsoIee cO00i
e/INHOE 11eJ10€e, HA3bIBAKT

dbopmyoit
MO/IEITBIO

00BEKTOM

DOm0 0

aJIrOpPUTMOM

6. [Ipouecc mocTpoenusi MojieJieii Ha3bIBaeTCs:
C KOHCTPYHPOBaHUE
&
MOJICJIUPOBAHUE
C MPOEKTUPOBAHUE
C 3KCHepI/IMCHTI/Ip0BaHI/I€

7. Moageanio o0bexTta ABToM0oOu s HE siBisieTcs
UTPYIIIKA, BEITIOJIHCHHAS B MacIITade
€ro YepTexXHU

PEKJIaMHBII POJIMK O HEM

O™ 0O 0

MaTemMaTHueckue (popmyIibl, HCIOIb30BaHHBIE JJIsl €r0 pacyeTa

8. MoneaupoBaHue, B Ipolecce KOTOPOro peaibHOMY 00beKTY MPOTHBOINOCTABJISAETCS €ro
yBeJIMUeHHAsI MJIM YMEeHbIIIeHHAS KONHS, HMEHYIOT

C HAcaAILHBIM

C dbopMaIbHBIM

[}
MaTCpHaJIbHbIM

aCCOoIIMaTHBHBIM

9. Monenu, B KOTOPBIX HA OCHOBE AHAJIH3A PA3JINYHBIX YCJIOBHIT MPUHUMAETCS pPellleHne,
Ha3bIBAKOTCH

C rpagudeckue

-

JJOTUYCCKHUC

TaOIUYHBIE

oD

CJIOBECHBIC

. YnopsijioueHue nH(OPMAILMH 10 OIpeeIeHHOMY MPU3HAKY HA3bIBAETCH !
MoaenupoBanrem
dopmanuzanuen

CoptupoBkoii

S RO RS IS B

CucremMarusaimei

11. O6muM Ha3BaHWe MoJleJieii, KOTOpbIe MPeACTABJSIIOT C000ii COBOKYIMHOCTD TMOJIe3HOH 1
HYKHOW HH(popManuu 00 00beKTe, ABJISIeTCSA

Ar



-

uHGOPMaIMOHHbIE
peAMETHBIC

CJIOBCCHBIC

o000

MaTCpHaJIbHbIC

. 3HAKOBOI MO/IeJIbIO SIBJISIETCS:
JrarpaMma
roodyc

JETCKHE UTPYIIKH

D0 00K

MOJIEJIb KOpaoist

. KomnblorepHoe Moe1upoBaHue - 310 :
MPOLIECC MOCTPOCHUSI MOJIETN KOMITBIOTEPHBIMU CPEACTBAMU
IPOLIECC HCCIIEA0BaHNs 00BEKTA TOCPEACTBOM Er0 KOMIIBIOTEPHON MOJENIN

IMMOCTPOCHUC MOJICIIN HAa SKpaHC KOMITIBIOTCPaA

D00 05

peuICHue KOHerTHOﬁ 3a/lavu C IIOMOIIbBIO KOMIILIOTEPA

14. MoaeaupoBanue — HccJiel0BaHHe KAKUX-1100 SIBJIeHUI, IPOLecCOB HJIH 00bEKTOB NMyTeM
1) npoBeeHNsT HATYPHOT'O YKCIIEPUMEHTA.

2) MOCTPOCHUS U U3YUYCHUS UX MOJICIICH.

3) u3yueHus UX CBOMCTB Ha caMuX 00BEKTaX, MPoIeccax Ui SBICHUH.

4) moCTpOeHHs MX KONHH B HATYPAJIbHYIO BEIUYHHY.

15. IToa MoaeIsIMH MOHUMAKOTCS

1) Hekue wuaeanbHbie OOBEKTHI, K KOTOPHIM HEOOXOAUMO CTPEMHTHCS MPH U3YUYECHHH PEabHOTO
00BeKTa.

2) ocoObie 00BEKTHI pealIbHOTO MUPa, KOTOPBIE JOMYCKAIOT UCCIICIOBAHHE CBOUX CBOMCTB.

3) Takue MarepHajbHBIC CHCTEMBI, KOTOpPbHIC 3aMENIAl0T OOBEKT WCCICAOBAHUS M CIIy)Kar
HMCTOYHUKOM MH(GOPMAITUU O HEM.

4) yMeHbIIIEHHBIE KOIIMU PeabHBIX 00bEKTOB.

16. Mopaeau BbICTYNIAIOT TAKUMHU AHAJIOTaMH OPUTHHAJIOB,

1) koTopbie aOCOTFOTHO HE CXOKH C OPUTHHATIOM.

2) KOTOpBIE JOJDKHBI 0053aTEILHO 00ECIICUYUTh FEOMETPUIECKOE M0100He.

3) CX0JICTBO KOTOPBIX JOJDKHO OBITH A0COTFOTHO MOJIHBIM.

4) cX0JCTBO KOTOPBIX CYIICCTBEHHO, a Pa3JINYUe HE CYIIECTBEHHO.
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17. MonenbHOe HCCIe0BAHNE HMEET CJeAYIONIYI0 CTPYKTYPY:
1) mocTraHOBKa 3a/1a4H;

2) co3/1aHKe WU BEIOOP MOJIEIH;

3) uccienoBaHne MOICIIH,

MEPEUYMCICHBI BCE DJIEMEHTHI CTPYKTYPHI.

B CTPYKTYPEC HC JOCTACT OJHOI'O 2JICMCHTA KIIECPCHOC 3HAHWA C MOACIIN Ha OpUTHUHATI»

18. ITo uesasM ucce10BaHUA MojieJleil B pouecce MO3HAHUS MO/IeJIU MOAPa3/1eJsIloTCs Ha
1) 3BpUCTHYECKUE U TUTAKTUUCCKUE MOJICIIH.

2) eCTECTBCHHBIC i UCKYCCTBEHHBIC MOJICIIH.

3) 3HaKOBBIC U BEIIECTBEHHO-TEXHUYECKUE MOICITH

4) cny4aiiHbIe U IETCPMHUHUPOBAHHBIE.

19. Tlo cmocody Bocmpou3BedeHHsi B MojJejdsix HHpopManuum 00 oOpuruHajie MoaejIu
No/Apa3aesiloTCs Ha

1) 3BpUCTHYECKUE U TUAAKTHUCCKUE MOJICIIH.

2) 3HaKOBBIC U BEIICCTBEHHO-TEXHMUYCCKHIE MOJICIIH.

3) ecTecTBEHHBIC M HCKYCCTBEHHBIE MOJICIIH.

4) cny4aiiHbIe U IETCPMUHUPOBAHHbIC.

20. 1o cTenenu y4yacTusi 4eJI0BeKa B CO3IaHUU MojieJieil Mode/Iu MOAPAa3/IeII0TC Ha
1) sBprcTHYECKHE U TUIAKTUICCKHE MOICIIH.

2) 3HAKOBBIC U BEIIECTBEHHO-TEXHUYCCKHE MOICIIH.

3) ecTeCTBEHHBIC U UCKYCCTBEHHBIC MOJICIIH.

4) cnyvaiiHple U 1ETEPMUHUPOBAHHbIC.

21. 1o ¢pakTOpy BpeMeHH MO/eJIH MOAPAa3esIl0TCA Ha
1) 3BpUCTHYECKUE U TUAAKTUUCCKUE MOJICIIH.

2) ciry4yaiiHbIe U ICTePMHHHPOBAHHBIC.

3) HempepbIBHBIC U TUCKPETHBIC.

4) cTaTHYeCKHE U JMHAMHYCCKHE.

22. 1o ¢pakTopy HeonmpeaeIeHHOCTH MOIeJIH MOAPA3AEJISIIOTCA Ha
1) ciyuaiiHble ¥ JeTEPMUHUPOBAHHBIE.
2) 9BPUCTUYCCKHE U TUIAKTHUCCKUEC MOJICIIH.

3) HenpepbIBHBIC U IUCKPETHBIE.
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4) CTaTHYCCKHUEC U TUHAMHNYCCKHUCE.

23. 1o pakTOpy HENMPEPHIBHOCTH MOJEJHPYEMbIX POLECCOB MOIeIH MOAPA3AIAAOTCH HA
1) ciyuaiiHbie ¥ JeTEPMUHUPOBAHHBIC.

2) HeTnpepbIBHBIC U JUCKPETHBIC.

3) 9BpHCTHYECKHE U JTUIAKTHYCCKIE MOJICIIH.

4) cTaTHYeCKHE U JMHAMHYCCKHE.

24. Tlo THIY CBSI3M MEKAY MOJAETHPYEMBIMHU 3JIeMEHTAMH MO/EJIH MOAPAa3AeIsIIoTCS HA
1) cayyaiinblie U 1eTCPMUHHUPOBAHHBIE.

2) HenpepbIBHBIC U AUCKPETHBIE.

3) NMMHEWHbIC U HEJIMHEHHBIE.

4) craTu4ecKre U JUHAMUYECKHE.

25. Iloka3zaHHas HA PUCYHKe cXeMa Mpoiecca MoieJTUPOBAHUS
1) nocTpoeHa MpaBUIIBHO.

2) He JI0JDKHA CO/ICPIKATh BETBIICHHMS.

3) BKIJIFOYAET JUIIHHUIN 00K — «(hOPMATH30BAHHOE OTUCAHUE.

4) mo/mKHA 3aMKHYTBHCS HA peasibHbIi 00BEKT.

26. IToka3zaHHasi HA pPUCYHKe CXeMa MpoIecca MoeJTUPOBaHUS

1) 3a Gy1oKOM «BepUBHUKAIKS» JTOJDKHA HMETh BETBJICHHE, KOTOPOE 00ECIICYMBACT UTEPALIHIO.
2) He J0JDKHA 3aMBIKAThCSI HA PeabHbIA 00BEKT.

3) BKIJIIOYAET JUITHHUIN OJIOK — «Pe3yIbTaThI».

4) oCTpoCHa MPABUIIBHO.

27. Bo BTOpoM 0.JI0Ke cXeMbl NpoIecca MoIeJTUPOBAHNSI PONMYIEHO:
1) 1eKOMITO3HUITHS.

2) BepOasbHasi MOJICITb.

3) CTPYKTYpHBI aHAIIU3.

4) reoMeTpHUYCCKas MOJIEb.

Kpurepun onenkmu:

Pe3yHBTaT OLICHUBACTCA B Oamnax. VX BeIW4yuHA 3aBUCHUT OT A0JIN MMPAaBUJIIBHBIX OTBCTOB B

o0111eM YucIIe 3aJaHuii TecTa ¥ MPUBOAUTCS B TAOJIHUIIE.
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[IporeHT MpaBUIIBHBIX OTBETOB HA OIICHKa
BOIPOCHI TECTa
< 60% 0 6amnoB
> 60% , Ho< 74 % 1 Gamn
>74% , Ho<87 % 2,5 6amna

>87 %

4 danna
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MMWHOBPHAVYKH POCCHUUN
HuxHekaMCKUH XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rimnan)
benepaibHOTO roCy1IapCTBEHHOTO O0JPKETHOTO0 00pa30BaTEeIbHOTO YUPEIKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v anmapatoB XUMHUYECKUX TPOU3BOJICTB

HampasiieHne moAroToBKu/CrieHaaIbHOCTB; 15.04.02 «TexHOoJOTHYECKHE

MAaIlTMHBI U 000pYyI0BaHUE
(k00 u naumenosanue)

[Mpodus/crienuanu3anus: «XUMHUYECKOE MAIIIMHO- ¥ AIIapaTOCTPOCHUE
(raumenosanue)

KoMmnuiekT 3aganmii 1J1s1 pacuyeTHO-Tpaguyeckoil padoThl

no gucruiumae (Moayiro) B1.0.10 «MojienMpoBaHye TEXHOJIOTHYECKMX HPOIECCOB B
XUMHUHU U U HeDTEXUMUU»

Tema Ne 7. KomniiekcHoe Mo/ieJITUpPOBaHUE 000PY/10BAHHUS TEXHOJIOTHYECKHX
MPoNEecCcOB B XUMUM U HepTeXuMuu
3ananue
Bapuanr 1

Hcronb3yst BO3SMOKHOCTH MporpaMmmupoBanus rpaduku B cpene Visua Basic
paspaboTaiiTe HarasgHO-TpaQUIECKy0 MOEIb C DJIEMEHTAMU aHUMAITUU JJIT OTTUCAHUS
MOBEJICHUS XUMHUUECKOTO0 amnmnapara, QyHKIMOHUPYIOIIET0 B COOTBETCTBUE C MOJICIIBbIO
U7CAIHOTO BHITECHEHHUS.

Bapuanrt 2

Hcnonb3yst BO3MOKHOCTH TporpaMmupoBanus rpaduku B cpeae Visual Basic
pa3paboTaiiTe HarIsAIHO-TpaUIECKYI0 MOJIEIb C HIIEMEHTAaMH aHUMAIUH [T OIIMCAHUs
MOBEJICHUS] XUMUYECKOTO anmapara, GyHKIIHOHUPYIOIIETO B COOTBETCTBHE C MOJIEIBIO
U/ICaJTbHOTO CMETIICHUS.

Bapuant 3

Hcmonb3yst BO3MOXKHOCTH MporpaMmmupoBanus rpaduku B cpene Visua Basic
pa3paboraiite HarJsITHO-TpadHUECKYIO MOJISITb C DIIEMEHTaMH aHUMAIIMHU JUIS ONTUCAHHS
MIOBEICHHUS] XUMHUYECKOT0 arnmapara, ()yHKIHOHUPYIOIIETO B COOTBETCTBUE C SYCCUHOM
MOJIEJBIO.

Bapuanr 4

Hcmonb3yst BO3MOXKHOCTH IporpammupoBanus rpaduku B cpene Visual Basic
pa3zpaboTaiiTe HarISIAHO-TPAa(PUIECKY0 MOJIETh C JJIEMEHTaMU aHUMAIIUH JJIS OTTMCAaHUS
MIOBEJICHUS] XUMHUYECKOTO armapara, GyHKIIHOHUPYIOIIETO B COOTBETCTBHE ¢ U Py3noHHON
MO/IEIBIO.

Bapuaur 5
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Hcnonb3yst BO3SMOKHOCTH MporpamMmmupoBanus rpaduku B cpene Visua Basic
pa3paboTaiiTe HarIssAHO-TPaUIECKYIO MOJIENb C 3JIeMEHTaMU aHUMAIUU JJIS1 OIIHCaHUs
NIOBEICHUSI XUMHUYECKOT0 arnmapara, ()yHKIHOHHUPYIOIIETO B COOTBETCTBHUE C
PELUPKYIALHOHHON MOJEIIBIO.

Bapuaur 6

Hcmonb3yst BO3MOXKHOCTH MporpammupoBanus rpaduku B cpene Visual Basic
pa3zpaboTaiiTe HarISIAHO-TPAPUIECKYI0 MOJIETh C JJIEMEHTAaMU aHUMAITUH JJI OTTMCAHU
TIOBEJICHUS] XUMUYECKOTO armapara, yHKIIHOHUPYIOIIETO B COOTBETCTBHE CO CMEIIAHHOM
MO/IEIBIO.

Bapuaur 7

Hcnonb3ys BO3MOXHOCTH MPOrpaMMUpOBaHus rpaduku B cpeae Visual Basic
paspaboTaiiTe HarasgHO-TpaQUIECKy0 MOCIb C DJIEMEHTAMU aHUMAITUH JJIT OTIUCAHUS
TIOBE/ICHUSI XUMHUYECKOT'0 aIiapara, B KOTOPOM Pean3yeTcss MAaCCOOOMEHHBIN MPOIIECC,
OIKCHIBACMBII Ha OCHOBE JICTEPMUHUPOBAHHOTO MOIX0/IA.

Bapuanrt 8

Hcnonb3ysi BO3MOKHOCTH MporpamMmupoBanus rpaduku B cpeae Visual Basic
pa3paboTaiiTe HarasAHO-TPAPUUECKYIO MOJIEINb C AIIEMEHTAMU aHUMAIIUH JIJTsI OTIHCAHHS
HOBE/ICHHSI XUMHYECKOTO aIapaTa, B KOTOPOM peaii3yeTcss MacCOOOMEHHBIH mporiecc,
OIUCHIBAEMbIi HA OCHOBE CTOXaCTUYECKOT'0 MOIX0/1a.

Kpurtepuu oneHku:
KpuTtepuii MakcuMaJIbHOM OlIEHKH HA 5 0aJ1J10B:

BrimosHeHbI Bce TpeOoBaHwMs 3aaHus K padoTe. BeiOpaHa cooTBETCTBYIOMIAs 3a/1a4e
MareMaTtudeckas Mojienb. [IpaBuiabHO BEIOpaHbI UCXOIHBIE 3HAUYCHUS ()aKTOPOB,
OKa3bIBAIOIIIMX BIMSIHUE HA pe3yJbTat mpoliecca. bes ommbok pazpaboTaH alroputM
noctpoenus rpadudeckoit Mojenu. Paspaboran TeKCT MporpaMmbl U TPAMOTHO BBITIOJTHEHO
nporpaMMHUpoBaHue anropurma. IH(HEeKTUBHO MPOBEACHO TECTUPOBAHUE TPOTPAMMBI.
[IpegycmoTpeHa BO3MOXKHOCTh MacIITabupoBaHus BpeMeHu. [1omyueHHbIe pe3ynbTaThl
IpeJICTaBIICHbI B HAMISIIHON hopMe. AHUMAITUS BBITIONHSETCS B ITIOJIHOM COOTBETCTBHUE C
3aJIaHHBIM THIIOM MOjieNu anmnapara. Caenanbl MpaBHIbHBIE BBIBOJIBI 110 pe3yIbTaTaM
paboTHL.

Kputepuii ouenkn Ha 3,5 6aa:

Brimonnens! Bce TpeOoBaHus 3a1aHus K padoTre. BeiOpana cooTBeTCTBYOIIAs 33129
MaTeMaTu4eckas Mojieib. C He3HAYMTEIIbHBIMHU OITUOKAMU BIOPAHBI HCXOJIHBIC 3HAYCHHUS
(akTOpOB, OKA3bIBAIOIIMX BIUSHUE HA PE3yJIbTaT Mpolecca. PaspaboTan He camblit
3¢ HEeKTUBHBIN anTOPUTM MOCTpOCHUs rpaduueckoid Moaenu. PazpaboTan TEKCT MporpaMMbl
U C HE3HAYUTEIHLHBIMH OITMOKAMU BBIMIOJIHEHO MTPOrPaMMHUPOBaHUE aroput™a. B mieinom
NPaBUJIBLHO MPOBEACHO TECTUPOBAHUE MPOTPaMMbl. BO3MOKHOCTh MacIITaOUpOBaHMS
BPEMEHU B IIporpaMMe He mperycMoTpeHo. [lomydeHHble pe3yibTaThl MPEeACTaBICHbI B
HaTJISITHOW (popMe. AHMMAIIHSI BBITIOTHSICTCSI, PAKTUYECKH, B TIOTHOM COOTBETCTBUE C
3aJJaHHBIM THIIOM MOJIeNu anmapara. Caenansl BEIBOJIBI IO pe3yJibTaTaM paboThl, B KOTOPBIX
JOTTYIICHBl HE3HAYUTEIbHBIE OIINOKH.

KpuTtepuii MUHMMAJIBLHOH OLIEHKHU Ha 2 6aJLia:
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BrinmonHens! He Bce TpeboBaHus 3a1anus K pabore. BeiOpaHa He BIIOTHE KOPPEKTHAs
JUISL perraeMon 3a/1ladi MaTreMarudeckast Mojiesib. Co 3HaYUTENbHBIMU OIUOKAMH BHIOPAHbI
UCXO/IHbIE 3HaYeHHsI (PAKTOPOB, OKA3bIBAIOIINX BIUSHUE HA PE3YJIbTAT MPOIECCa.
Pa3pabotan Hea(hPeKTUBHBIN aNropuT™M NOCTpOCHUS rpaduueckoid Moaenu. B anropurme
JOTyIIeHb! OmMOKU. Pa3paboTan TEKCT MPOrpaMMbl U CO 3HAUYUTEIbHBIMU OIIMOKAMHU
BBIIIOJIHEHO NPOTPaMMHUPOBAHUE aropuTMma. TecTupoBaHUE IPOrpaMMbl IIPOBEIECHO
HNOBEPXHOCTHO. BO3MOKHOCTh MacITaOUpOBaHUS BPEMEHH B IPOrpaMMe He
npeaycMmotpeHo. [lomydeHHbIe pe3ybTaThl IPEACTaBICHBI B HATJIAIHON hopme. AHUMALIHS
BBIIIOJIHSIETCS. HE B IIOJTHOM COOTBETCTBUE C 33JIaHHBIM TUIIOM MOJIeNH annapara. CaenaHsl
BBIBOJIBI TI0 Pe3yJibTaTaM paboThl, B KOTOPHIX JOMYIICHBI 3HAYUTEIHHBIC OIINOKH.

Kpurepuii oeHKH «HeyA0BJIeTBOPUTEIbHO!

Ecnu xoTs1 Obl 01MH U3 NEPEYUCICHHBIX KPUTEPUEB JJI1 MUHUMAJIbHOW OLICHKH HE
cOo0JII01aeTCsl, BEICTABIIAETCS OLIEHKA «HEYIOBJIETBOPUTENIBLHO», paboTa BO3BpallaeTcs Ha
OpaboTKY.
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MWUHOBPHAYKHU POCCHUUA
HuxHexkaMCKUl XMMHKO-TEXHOJIOTHUECKHH HHCTUTYT (rtnan)
benepaabHOTO TOCYIapCTBEHHOTO OI0/KETHOI'O0 00Pa30BaTEIIbHOTO YUPEHKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKHI HAlMOHATBHBIA UCCIEN0BATEIBCKUN TEXHOIOTHYECKU YHUBEPCUTET»

Daxkyremem _ MexaHUYECKUN

Kageopa__Maimun u annapatoB XMMUYECKUX MPOU3BOJICTB

HamnpagsiieHue moiroToBKu/CrieuaibHOCTh; 15.04.02 «TexHoJ0ruYecKue

MaIllMHbI U 000pYyA0BaHUE
(k00 u naumenosanue)

[Mpodwns/cienmanu3anus: «XUMAYECKOE MAITUHO- U alIIAPATOCTPOCHUE
(raumenosanue)

KoMnuiekT 3agaHuii 119 KeHlc-3a7a4uu

no mucnumumae (Moxyiaro)_b1.0.10 «MonennpoBaHne TEXHOJIOIMYECKHMX MPOIIECCOB B
XUMUU U U HeDTEXUMUN

Tema Ne 8. [IporpamMmmHo-uH(pOpPMALIMOHHBIE KOMILJIEKCHI /1JI51 MO/JIeJTMPOBAHUS
XHMMKO-TEXHOJOTMYeCKHX MPOLeccoB

3aganue
IIpo61eMHO-OpPUEHTHPOBAHHASA CUTYALMS:

CTpyKTypHBIH aHAJIN3 U ONITUMU3ALUSA C IOMOILIBIO IPOrPaMMHO-UH(POPMALIMOHHBIX
CPEICTB MOJAETUPOBAHUS ITO3BOJIMIIN pa3paboTarh TexHosorndeckyro cxemy XTC.
Heo0xoammo Ha OCHOBE TEXHOJIOTUYECKON CXEMBI, UCTIONB3Ys BEKTOPHBIN rpaduueckuit

penaKTop )50)0%1 HOI[XOJIHHIYIO CI/ICTeMy MOI[GJ'II/IpOBaHI/ISI, COCTAaBUTH onepaTopHy}o CXGMy
XTC:

BapwuanTsr:

1) mpou3BOICTBA BOIOPO/Ia KOHBEPCUEH METaHa.

2) MPOM3BOJICTBA A30TO-BOJOPOIHON CMECH KOHBEpCHEH MeTaHa.

3) nmpou3BoIcTBA aMMHUaKa KOHBEPCUEH a30TO-BOAOPOIHOM CMECH.
4) npou3BOACTBa pa30aBICHHON a30THOM KHCIOTHI.

5) NpoM3BOJICTBA U OYMCTKU CEPHUCTOTO Ta3a.

6) MPOM3BOJICTBA CEPHOM KUCIOTHI U3 OYUIIIEHHOTO CEPHUCTOrO ra3a.
7) MOTOYHOTO MTPOU3BOCTBA IPAaHYJIUPOBAHHOTO cynepdocdara.

8) nmpoun3BoicTBA AMMHUAYHOW CETTUTPHI.

9) mpou3BoicTBA KapOamMua.

10) mpon3BoICTBA METAHOJIA U3 CHHTE3-Ta3a.

11) npou3BoCTBA 3TAHOJIA KATATUTHYCCKON TUIpaTaieil dSTUiIeHa.
12) neruapupoBanus OyraHa B OyTHIICH.

13) nerunpupoBanus OyTHICHOB B JUBUHII.

14) yCcTaHOBKY KaTaIUTUYECKOTO KPEKUHTA.

15) ycTaHOBKH THAPOOYMCTKH OCH3UHA.
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16) yCcTaHOBKH THIPOOYUCTKH BaKyYMHBIX JUCTHILISITOB.

17) ycTaHOBKM MOJy4EHHS Cepbl 3 CepoBOIOpoAaa o MeToay Kiayca.
18) ycTaHOBKH KaTaIUTUIECKOTo pru(opMuHTa.

19) ycraHOBKH H30Mepu3aiiy ppaxiun H.K.-62°C.

20) yCTaHOBKHM OJIHOCTYNEHYATOrO TUIPOKPEKUHTA.

Kputepuu ouneHKu:
Kpurepnii MmakcumanbHOi oneHKH — 4 faJsia;
1) 3agaua perieHa B OJIHOM 00bEME;
2) Oneparopnas cxema X TC noctpoeHa 6e3 OmUOOK;
3) [ cuHTEe3a CXEMBI HCIIOJB30BaHA CHCTEMA MOJICITUPOBAHUS MITH BEKTOPHBII
rpadu9IecKuii peiakTop;
4) OmniepaTropHast cxeMa COPOBOXKIACTCS TIOAPOOHBIM TEKCTOBBIM OIMCAHHEM,
5) KoMnoHOBKa CXEeMBbI BHIITOJIHEHA HATISTHO ¥ OTHO3HAYHO.
6) MoJy4eHHOE PEIICHHUE YCIICITHO 3aIUIIEHO BO BPpeMs ITyOJIMYHOTO 00CYIKICHUS B IPYIIIC.

Kputepuii ouenkn Ha 2,5 6aa:
1) 3anaua perieHa B IOJHOM 00bEME;
2) Onepatopnas cxema XTC mocTpoeHa ¢ HEKOTOPHIMHU OIIMOKAMHU;
3) Jlis cuHTEe3a CXeMbI MCIIOJIb30BaH MPOCTOM IpadUUECKUl PeIaKkTop;
4) OnepaTopHasi cxema COMPOBOKAACTCS HETOTHBIM TEKCTOBBIM OTIMCAHUEM;
5) KoMnoHOBKa CXeMbI BBIIOJIHEHA HE CTOJIb HATJISITHO U OJHO3HAYHO.
6) Mmosy4eHHOE PEIICHUE XOPOIIIO 3aIUIIEHO BO BpeMsl TyOIMIHOTO 00CYKACHHUS B IPYIIIE.

Kpurepnii MunumanbHoi ouenku — 1 6asr:
1) 3amaya peieHa B HEITOJIHOM 00beME;
2) Oneparopnas cxema XTC nocTpoeHa co 3HAUUTEIILHBIME OIIMOKAMU;
3) Cxembl ocTpoeHa 03 MCIOb30BAHUS CPEICTB MOCTHPOBAHUS HITH IPpadUIecKoro
penaxkTopa,;
4) OnepaTopHasi cCXemMa COIPOBOXKAACTCS TEKCTOBBIM OMHCAHUEM, COCPIKAIIM
3HAYUTEIbHBIC OIITNOKH;
5) KoMnoHOBKa cXeMbI BBINOJIHEHA HEA()()EKTUBHO U HE BCET/1a OJJHO3HAYHO.
6) MmosydeHHOE PEIICHNE Y0BICTBOPUTEIHHO 3aIUIIEHO BO BPpeMs ITyOJINIHOTO
00Cy>XJIeHUs B TPYIIIIE.

KpuTepunii oneHkH «Hey10BI€eTBOPUTEILHO!

OI_[CHKa KHCYAOBJICTBOPHUTCIIbHO>» BBICTABJISICTCA B TOM CJIydac, €CJIW HEC BBIIIOJIHCH XOTA OBI
OIWH IIYHKT KPUTCPHUCB MUHHUMAaJIbHOM OLICHKMH.
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