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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

HanmenoBaHHe OLIEHOYHOTO cpeacTBa

KoHcnekT nekuuit, oTuer no
naboparopHoit padore, TectupoBanue,
cobecenoBanue, pedepaT, KOHTPOIbHAS
pabota, pacyeTHO-Tpaduieckas padbora

KoHcnekT jgexuuii, oT4eT no
nabopaTopHoii pabote, TectupoBanue,
cobecenoBanue, pedepaT, KOHTPOJIbHAS
paborta, pacueTHO-Tpaduueckas paborta

YK-1 Cnoco6eH OCyIIeCTBIATh MOUCK, KPUTUYECKHUM aHAJIN3 U CUHTE3 MH(POPMAIUH, TPUMEHSATh CUCTEMHBIN MOIX0. TS
peIIeHus MOCTaBJIEHHBIX 3a71a9
YK-1.1  3nHaer MeTOAMKH MOUCKA, cOOpa U 00paboTKM MHGOPMAILINN; aKTyaTIbHbIE POCCUNCKHE U 3apyOeKHbIE HCTOYHUKHU
uH(popmanmu B chepe npodeccnoHaIbHON ASSITENIHOCTH; METOJ CUICTEMHOI'O aHAIN3a
VK-1.2  VYmeer npuMeHATh METOAMKHU NTOMCKA, cOOpa U 00paboTKU MH(OPMALIMK; OCYILIECTBISATH KPUTUUECKUHN aHaAIIU3 U
cuHTe3 HHPOPMAITUH, TTOJTYYCHHON M3 Pa3HbIX HCTOYHUKOB, IPUMEHATHh CUCTEMHBIN TOIXO0/ JIJIS PEIICHUS
MOCTABJICHHBIX 3aa4
VK-1.3 Brnaneer HaBbikamMu MOUCKa, cOopa u 00pabOTKH, KPUTHYECKOTO aHAK3a U CHHTE3a HH(POPMaIINK; HCIOJIb30BaAHUS
CHUCTEMHOT0 MOJX0/1a JUIsl PEIICHHsI TTOCTABICHHBIX 3a/1a4
HNunexe Drtansl hopMupoBaHUs KOMIeTeHIMH (yKa3aTh Bce TeMbl u3 PI1)
Komnerenmumn Jlexkunn JlaboparopHsble KypcoBoii npoekt
3aHATHUSA (pabora)
Tema 1, Tema 2, Tema 3, Tema 1, Tema 2, Tema 3,
VK-1.1 Tema 4, Tema 5, Tema 6, | Tema 4, Tema 5, Tema 6, | He npenycmorpenst
Tema 7, Tema 8, Tema 9 Tema 7, Tema 8, Tema 9
Tema 1, Tema 2, Tema 3, Tewma 1, Tema 2, Tema 3,
VK-1.2 Tema 4, Tema 5, Tema 6, Tema 4, Tema 5, Tema 6, He npenycmoTpenst
Tema 7, Tema 8, Tema 9 Tema 7, Tema 8, Tema 9
Tema 1, Tema 2, Tema 3, Tema 1, Tema 2, Tema 3,
VK-1.3 Tema 4, Tema 5, Tema 6, | Tema 4, Tema 5, Tema 6, | He npenycmotpens!
Tema 7, Tema 8, Tema 9 Tema 7, Tema 8, Tema 9

KoncnexT nexmuii, oT4eT 1o
nabopartopHoi pabore, TectupoBanue,
cobecenoBanue, pedepar, KOHTPOIbHAS
pabota, pacueTHO-Tpaduieckas padbora




Ilepeuens oyenounvix cpeocme no oucyunaune (M00yJio)

HazBanue Komn-Bo Min, 6annoe Max, éannoe
(6aszoswiii yposens) (nosvtuennotii yposens)
Jlexkun 9 9 9
JlaGopaTopHble pabOThI 9 18 18
Pedepats 2 8 12
CobecenoBanue 2 10 14
TecTsl 1 4 6
PacuetHo-rpaduyeckas pabora 1 5 8
KonrposbHas padora 2 10 16
Keiic-3amaua 1 5 8
Htoro 60 100




Ikana oneHNBaHUA

Hudpos | Beipaxke |CioBecH Kpurepun oneHKH HHIMKATOPOB A0CTHKeHH NIPH popme
oe HHE B oe KOHTPOJIA:
BbIpae | 0as1ax: | BbIpake 3a4eT
HHE HHE
OneHka «3ayTeHO» BBICTABIAETCA CTYAEHTY, €CJIM OTBEThl Ha
BOIPOCHl IO TE€MaM JUCHMIUIMHBI MOCIEAO0BATEIbHbI, JIOTHYECKU
- 60 - 100 | 3auTeHO |M3JI0KEHBI, JOMYCKAITCS HE3HAUYUTEIbHbIE HEIOYETHI B OTBETE
CTyJIeHTa, TaKh€ KaK OTCYTCTBHE CaMOCTOSITEJIBHOIO BBIBOAA,
peueBble OLIMOKHU U TIp.
He OneHka «HE 3a4TE€HO» BBICTABIIACTCSA CTYIEHTY, €CIM CTYyJEHT HeE
- Huxe 60 saurero |SHAET OCHOBHBIX NOHATHHA TEMbl [UCLUUIUIMHBI, HE OTBEYaeT Ha

JOIMOJIHUTCIIBHBIC 1 HABOAAIIHUEC BOIIPOCEHI ITPECIoaaBaTeCIIs .




KpaTKaﬂ XapPaKTEePUCTUKA OLICHOYHBIX CPEACTBA

aBTOMAaTH3UPOBATH MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUU U
YMEHUH 00ydaromerocs.

No Haumenoeanue Kpamkas xapaxmepucmuka oyeHounozo cpeocmaea IlIpeocmaenenue
nin OUEeHOUHO020 cpedcmeda OYEeHOUHO020 cpedcmea 6
¢onoe

1. JlabopaTopHOe 3aHATHE B xoze 1abopaTtopHBIX pabOT CTYICHTHI OBIAJCBAIOT Tewmb!1 mabopaTOpHBIX
YMEHHSIMH TI0JIh30BATHCS pab0TaTh C HOPMATUBHBIMU 3aHATHI; KOHTPOJIbHBIC
JTOKYMEHTaMH{ ¥ HHCTPYKTHBHBIMH MaTepHaIaMH, BOIIPOCHI U 33/TaHUS 110
CIIPaBOYHUKAMH, COCTABIATh TEXHHYECKYIO JOKYMEHTAIMIO;, |TeMe JIabOpaTOpHOTO
BEITIOJTHATH YEPTEKHU, CXEMBI, TAOJHUIIBI, PEIIaTh PA3HOTO PoJia |3aHATHS
3a[a4M, JIeNaTh BEIYUCICHHUS, ONPEACTIATh XapaKTepPUCTHKH
Pa3IMYHBIX BEIIECTB, 00BEKTOB, sABieHuil. Llens
MPAKTUICCKUX 3aHIATHH 3aKII0UaeTCs B BRIPAOOTKE y
CTY/ICHTOB HABBIKOB MTPUMEHEHHUS MTOJYUSHHBIX 3HAHUN IS
peIIeHNs MPaKTHIECKHX 3a/1a4 B MIPOIlecce COBMECTHOM
JISSITEIBHOCTH C MPENOAABATENIIMHU.

2. Keiic-3amaua [IpobnemMHOE 3a1aHme, B KOTOPOM 00yJaromeMycs 3anaHus 1)1 peleHus
MPEAJIaraloT OCMBICIHUTh PeaibHY 0 MPO(ECCHOHAIBHO- Kelic-3a1aun
OpUEHTHUPOBAHHYIO CUTYAIIHIO, HEOOXOIUMYIO ISl PEIICHUS
JTAHHOH POOIIEMBI.

3. KonTtpomnsHas pabora CpeacTBO MPOBEPKU YMEHHM IPUMEHSTH MOTy4YeHHbIE 3HaHUS | KOMIUIEKT KOHTPOIBHBIX
IUTSL PEIICHHS 3a71ad OMPEeNICHHOTO THIIA 110 TeME HJIH 3a/laHMii TT0 BapHaHTaM
pasaeny.

6 |PacuerHo-rpadudaeckas CpencTBo MPOBEpKH YMEHUH MPUMEHSTH MOJTyYeHHbIe 3HaHUs | KoMITIeKT 3ananuii s
pabora I10 3apaHee OINpEeaeIEHHONH METOIUKE TS peIeHHsS 3a1a4 HWIIH | BBITOJTHEHUS PacYeTHO-
3a/laHui IO MOJAYJIIO MJIM AUCIMILIIMHE B 1IEJIOM. rpaduveckoit padboThI
7 |Pedepar [IpoayKT caMOCTOSTEIbHOM pabOTHI CTYICHTA, Temsl pedepaToB
TIPECTABIIOMININ co000il KpaTKOe U3JI0KEHUE B TUCHMEHHOM
BHJIE TIOJTYUEHHBIX PE3yJIbTATOB TEOPETUUECKOTO aHAIHN3a
OTpeIeNIeHHOM HayuHOM (yueGHO-HCCIIeI0BATENBCKO) TEMBI,
IJIC aBTOP PACKPBIBACT CYyTh UCCIEAYEMOM MPOOIEMBI,
MIPUBOJUT PA3IMYHBIC TOUYKH 3PCHHUS
8 |CobecenoBanue CpeacTBo KOHTPOJISI, OpraHM30BaHHOE KaK ClrielnaibHast Bompocke! mo
Gece/a mpernojaBaTessi ¢ 00yYarOIUMCs Ha TEMBI, CBA3aHHbIEC |TeMam/pasjenam
¢ U3y4YaeMoil TUCIUIUTMHON, M paCCYNTaHHOE Ha BELSICHEHUE | IUCITUITIHHEI
00beMa 3HAHUI 00YYAIOIIETOCs 110 OMPEICIICHHOMY pa3Jiey,
TeMe, MpobdieMe U T.11.
9 |Tecr CucreMa CTaHAapTU3NPOBAHHBIX 3aJJaHUH, TO3BOJISIONIAS DoHJ TECTOBBIX 3aJJaHUI




MuHucTepcTBO HAyKH U BhIcIEero oopasoBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B
XMMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH U HeHTEXUMHUM»

(k00 u Haumenosanue)

[Mpoduns/mporpamMma:; _ «MalllMHbI U anmapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

111 00YYaIOIIMXCS IPETyCMOTPEHO MPOBEACHUE Ta00PaTOPHBIX 3aHATHH.

JIaGopaTopHbIe 3aHATHS [0 JUCLMILIMHE MPOBOAATCS B CIELUATBHO 000PYOBAHHBIX
7a00paToOpUsiX C TPUMEHEHHEM HEOOXOAWMBIX CpEACTB OOydYeHus: J1abopaToOpHOTO
o0opyaoBaHus, 00pa3LoB Ui HCCIEIOBaHUM, MeToandeckux nocoOuil. Llens mpoBeaeHus
1a00paTOpHBIX paboT - MPAKTUYECKOE OCBOCHUE TEOPETHUYECKUX MOJONKEHUH JIEKIIMOHHOTO
MaTepuasa, a TakkKe BBIPAOOTKAa CTYJACHTaMU OIPENEICHHbIX YMEHUH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIICPUMEHTHPOBAHHS.

JlabopaTopHas pa6ora Nel.

Pa3pa50m1<a Modeﬂeﬁ CmayuoOHAPHLIX npoyueccos U Ux peuweHue YucCjieHHbimu MemO()aMu.
(mema nabopamopnoii pabomut)

1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKUE aCTICKThI, PACKPHIBAIOIIHE CYTh
nabopaTopHoii paboTHI;

2) maetcsi mpuMep, peleHns 3a1aul, aHAJIOTHYHOH 3a/1a4e, TIOCTABIICHHOU B
nabopaTopHOii paboTe;

3) NPUBOASTCSA METOIMYECKUE YKA3aHUsI JUIS BBIOJIHEHHUS JTA00OPATOPHOI padoThI;
4) npearaeTcsi IpUMepHasi CTPYKTYpa 0T4eTa 1o J1abopaTopHoil paboTe;

5) npuBOASITCS KOHTPOJIbHBIC BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas paGoTa Ne2.
Paspabomka moodenei cmayuonaphvlx npoyeccoé u ux peuieHue acUMnmomuyecKuMu
Memooamu.

(mema nabopamopnoii pabomut)
1) npuBOAATCS U HOSACHSIOTCS TEOPETHUECKUE ACIEKTHI, PACKPBIBAIOIINE CYTh
nabopaTopHOii PadoTHI,
2) maetcs mpuMep, pelieHUs 3a1a41, aHAJOTUYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHOii padboTe;
3) IpUBOAATCSA METOAMYECKUE YKa3aHMsl [Tl BEIIOIHEHHS J1a00paTOPHOH paboOTHI;
4) npennaraercs MpUMEPHasi CTPYKTypa OoTdeTa 1o 1abopaTopHoii paboTe;
5) npuBOAATCS KOHTPOJIbHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paboTe.



JlaGopaTopHasi padora Ne3.
Paspabomka modeneti necmayuoHapHbIX NPOYECCO8 U UX peulenue YUCIeHHbLMU MemoOaMU.
(mema nabopamopnoii pabomut)
1) npUBOATCS U TOSACHSIFOTCS TEOPETUUECKUE ACTICKThI, PACKPBIBAIOIINE CYTh
nabopaTtopHoii paboTHI;
2) maetcs mpuMep, pelieHHs 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;
3) NpUBOAATCSA METOAMUCCKUE YKa3aHUsI ISl BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npensaraeTcsi MpUMepHast CTPYKTypa oT4eTa 1o JadopaTopHOii padoTe;
5) NpUBOASTCSA KOHTPOJIbHBIE BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas pa6ora Ne4.
Paszpabomka moodeneii necmayuonapHvlx npoyeccos u ux peuieHue acuMnmomuyecKumu

Memoodamu.
(mema nabopamopnoii pabomor)

1) npUBOAATCS U TOSACHSIFOTCS TEOPETHUECKUE ACTIEKThI, PACKPBIBAIOIINE CYTh
nabopaTopHoii paboThI;

2) maetcs nmpuMep, peliCHUs 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHoOii paboTe;

3) NPUBOASTCSA METOIMYECKUE YKA3aHUs JUIS BBIOJHCHHUS JTaAOOPATOPHOI padoThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o J1abopaTopHOi padore;

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

JlaGopaTopHasi pabota Ne5.

MO()@]ZMDO@GHU@ 06pamelx 3a0ay menio- u MACCOneEpPEHOCcaA.
(mema nabopamopnoii pabomor)

1) npuUBOAATCS U TOSACHSFOTCS TEOPETHUECKUE ACTIEKThI, PACKPBIBAIOIINE CYTh
nabopaTopHOii paboTHI;

2) maetcs nmpuMep, pelICHUs 3aa41, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOM B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS JUIs BBIMOJHCHHUS JTAOOPATOPHOI padoThI;
4) npeyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBLHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paborTe.

JlaGopaTopHasi pabota Ne6.

0nmwvzu3auwl XUMUKO-MEXHOI02UYECKUX npoueccos Memooom MO()@]IUDO@CZHU}Z.
(mema nabopamopnoii pabomer)

1) NpUBOASATCS U MOSICHAIOTCS TCOPETUUCCKUE aCTICKThI, PACKPBIBAOIIHE CYTh
nabopaTopHOii padoTHI,

2) naetcs mpuMep, pelieHUs 3a]1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii padboTe;

3) NpUBOASTCSA METOINYECKUE YKA3aHU JUIs BBIOJHCHHUS JTaAOOPATOPHOI paboThI;
4) npejyiaraercs NpUMEpHas CTPYKTypa oT4eTa 1o j1abopaTopHOi padore;

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

JlaGopaTopHnas padora Ne7.

Pa3pa60m1<a pezpeccuoOrrblx Mooenell MexHON02UYECKUX npoyeccos.
(mema nabopamopnoii pabomer)

1) NpUBOASATCS U MOSICHAIOTCS TEOPETUICCKUE aCTICKThI, PACKPHIBAOIIHE CYTh
nabopaTopHOii padoTHI,




2) naetcs mpuMep, pelieHUs 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHOM B
nabopaTopHO padoTe;

3) NpUBOAATCS METOIMUCCKUEC YKa3aHHUsI IS BRITIOJHEHHS J1a00paTOPHON paboTHI;
4) npejytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o jgabopaTopHOi padbore;

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

Kpurepun oueHku jJadopaTopHbIX padoT

[Tpu noaroroBke k mabopaTopHOi padboTre mo qucruIuinae «CoBpeMeHHbIE TPOrpaMMHbIE
KOMILJICKCHI JJIA pacycTa 06ODVI[OBaHI/I$D> CTYACHT OOJIKCH BBITTIOJIHUTD CIICAYIOIIHUC BUbI
pabor:

MunuMmaibHbll | MakcuMaabHbIN
Buasbi pador
0aJsn 0aJyn

CamocrosiTenbHast IpopadoTKa
TEOPETUYCCKOTO MaTepraja K JJabopaTopHOH 0,4 0,4
pabote
O3HaKOMIIEHHE C YCTaHOBKOM, MprOOpOM,
METOIMKOW BHITIOJTHEHUS J1a00paTOpHOU 0,4 0,4
paboThl
BrinoaHenne He0OX0MMOT0 IKCIIEPUMEHTA 0,4 04
O06paboTka pe3ynbTaToOB HCCISIOBAHUS, 04 04
NOCTPOCHHE IPAPUKOB ’ ’
AHanu3 pe3yJIbTaTOB UCCIICIOBAHUS U BBIBO/I 04 04
o pabote ’ ’

HUTOTO: 2 2

Takum oOpa3zoM, Kaxnas jabopatopHas paboTa OLEHMBAETCI MUHMMYM B 2 Oai,
MakcuMyM B 2 Oami. [locne BbImomHEHHs BceX pabOT pacCUUTHIBACTCS WTOTOBBIA Oayll 1Mo
JTAHHOMY OILICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM J1a0OpaTOPHBIM paboTam.



MuHucTepcTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepauuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
benepanbHOTO TOCYAapCTBEHHOTO OO IPKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne mnoxaroroBku__ 18.03.02 «DHepro- m pecypco- cOeperamwiimue Iporecchl B
XUMHYECKOW TEXHOJIOTUU, OMOTEXHOJIOTHH U HEPTEXUMHUK»

(k00 u Haumernosanue)

[Mpoduns/mporpamMma:; _ «MallliHbI U aNmapaTbhl XAMUYECKHUX POU3BOJICTBY
(raumenosanue)

TecTOBBIE 3aJaHUSA
1o qucturuinHe (Moayiro) «MoJleTupoBaHUE SHEPTO- U PECYPCOCOepEraroImx

IIpouHcCCOB B XHMquCKOﬁ TCXHOJIOT'HNU, Hed)TeXI/IMI/H/I 48 6I/IOTGXHOHOFI/II/I»
(HaMMeHOBaHME AUCLIUILIMHBI)

Tema Ne2: MoaeanpoBaHue, KAK OCHOBHO MeTO HAYYHOT0 MO3HAHUS

1. BoiOepuTe BajkHOE CBOMCTBO CHCTEMBI :
@ JEITUMOCTh

C U3MEPUMOCTD

C LIEJIOCTHOCTD

C OTHOCUTCJIIBHOCTH

2. MaTepuajbHOH MOJEJIbIO SIBJISIETCH:
KapTa

MaKeT caMoJieTa

C Juarpamma

e

yepTex

3. K 3HaKoBOii MOJe/ 11 HeJIb3s1 OTHECTH
© Horsl
C cxemy
C yepTex

@ MY3BIKY

4. Un(popMaMOHHOM MO/IeJIbI0, KOTOPAsi HMeeT CeTEeBYI0 CTPYKTYPY, SIBJISAETCH
e

-
(3

daitnoBas cuctemMa KOMIbIOTEpa
TEHEAIOTNYECKOE IEPEBO CEMbU

KOMIIBIOTCPHAA CCTh I/IHTCpHCT



C CTPYKTypa IpeanpUsITUSs

5. IlpeameT, mpouecc WJIH sIBJIeHHEe, MMeEKIIee YHUKAJIbHOe UMsI M NpeIcTaBjsionee coooi
eMHOe 1eJI0e, HA3bIBAIOT

dbopmyoit
MOJICTIBIO

®m 00

00BEKTOM

~

AJIrTOPUTMOM

6. IIpouecc mocTpoeHust Mojesieil Ha3bIBAETCS !
C KOHCTPYHPOBAHUE
@
MO/JICIIUPOBAHHE
C POCKTHPOBAHUE
C 9KCIIEPUMEHTHPOBAHUE

7. Moaeanio 00bexta ABToM0o0u1s HE siBisieTcst
UTPYILKA, BBITIOJHEHHAs B MacITade
€ro YePTEeKH

peKJ'IaMHBIﬁ POJIMK O HEM

DOm0 0

MAaTEMAaTHUYCCKUC q)OpMyJIBI, HCITOJIb30BAHHBIC I €0 pacucTa

8. MonenupoBaHue, B Ipoiecce KOTOPOro peajbHOMY O0BEKTY NMPOTHBONOCTABISAETCH €ro

YBEJIMYECHHAS UK YMEHBIIICHHAS KOIIUSA, HMEHYIOT

C nacaJlbHbIM

C dbopmanbHBIM
@

o

MaTCpHraJIbHbIM

aCCOIMaTUBHBIM

0. MOIleJ'[I/I, B KOTOPbLIX Ha OCHOBEC aHa/IM3a pPasinIHBbIX yC.J'IOBHﬁ NPUHUMAETCA peEUICHUE,
Ha3bIBAKTCA

C rpadguveckue

-

JOTUYCCKHUC

TaOIUYHBIE

oD

CJIOBCCHBIC

H

0. Ynopsinouenue uH(popmanum no onpeaeIeHHOMY NMPU3HAKY HA3bIBAETCS:
MonenupoBanuem

dopmanuzanuen

m 00

CoptupoBkoii

~

Cucremaruzarnuen

11. O6mum Ha3BaHWe Mojejeld, KOTOpble MPEACTABISIT C000ii COBOKYNMHOCTH MOJIe3HOH W
HYKHOI HH(popMauHnu 00 00beKTE, ABJIACTCS

@ UH(POPMAIMOHHBIE



MMpCaAMCTHBIC

CJIOBCCHBIC

~

MaTCpHaJIbHbIC

. 3HAKOBOI MO/IEJIBIO SIBJISIETCSI:
JUarpamma
rIooyc

JETCKUE UTPYILIKU

D0 005

MOJIeJIb KOpaoist

H

3. KomnbioTepHoe MoieJiIMpoBaHue - 3TO .
MPOIIECC MMOCTPOCHHS MOJISTTH KOMITBIOTEPHBIMHU CPEICTBAMHU
MPOIECC HCCIeA0BaHU 00BEKTa MOCPEACTBOM €ro KOMIBIOTEPHON MOJIEIH

MOCTPOCHUC MOJICIIM HAa S3KpPaHC KOMITIBIOTCPaA

OO0 00D

pelieHre KOHKPETHON 3a/Jaul ¢ TOMOIIbI0 KOMIIbIOTEPA

14. MoaenupoBaHue — HCCJeJ0BaHHE KAKHX-JH00 SIBJeHHMI, MpoUeccCOB HJIHU
00BbEeKTOB NyTeM

1) npoBeeHUS HATYPHOTO SKCIEPUMEHTA.

2) MOCTPOCHUS U M3YUYCHUS UX MOJCICH.

3) u3ydeHus UX CBOMCTB Ha caMUX 00BbEKTaX, NpoLEcCcax UIIU SBICHHH.

4) NOCTPOCHUS UX KONHU B HATYPAJbHYIO BEIUYUHY.

15. Moax MoaeisiMU MOHUMAIOTCH

1) Hexue uacanbHbIe 00BEKTHI, K KOTOPBIM HEOOXOJAUMO CTPEMUTHCS MPU HU3YUYCHUH
peanbHOTO O00OBEKTA.

2) ocoObie 00BEKTHI pPeajbHOrO0 MHpPA, KOTOPHIC JOMYCKAaKT HCCIEJAOBAHUE CBOHUX
CBOWCTB.

3) TakWe MaTepHalbHBIE CHCTEMBbI, KOTOPbIE 3aMeEIIal0OT O0BEKT HCCIECAOBAHUSA U
CIIy’)KaT UCTOYHUKOM HHPOPMAIUH O HEM.

4) yMeHbIICHHBIE KOTTHU PEaJbHBIX 00BHEKTOB.

16. Moaeau BHICTYNAT TAKUMHU AHAJIOTaMU OPUTHHAJOB,

1) koTopsie aOCOMIOTHO HE CXOKHU C OPUTHHAIOM.

2) KOTOpbIE JAOJIKHBI 0053aTEIbHO 00ECEYUTh FeOMETpUIECKOe mogodue.
3) CXO0ACTBO KOTOPHIX AOJKHO OBITH AOCOJIOTHO MOJHBIM.

4) cXOJCTBO KOTOPBIX CYHIECTBEHHO, a Pa3JIMUUE HE CYN[ECTBEHHO.

17. MoneabHoOe HccaeJ0BaHNe UMeEET CIACAYIOMYI CTPYKTYpPY

1) mocTaHOBKa 3aJayM;

2) co3naHue UM BHIOOP MOJEIIH;

3) ucciaegoBaHUEe MOJICIH;

4) B CTPYKType HE J0CTaeT OJHOTrO 3JEMEHTa «IEPEHOC 3HAHUSA C MOJCIH Ha
OpUTHHAII»

18. Ilo wueassMm wuccjeAOBaHHS Mojejieidi B mnpouecce MO3ZHAHUS MOJeJH
NoJApa3iesalTCHd HA
1) 3BpUCTHYECKHE U TUTAKTUYECCKHE MOCIIH.



2) eCTeCTBCHHBIC U UCKYCCTBCHHBIC MOJICIIH.
3) 3HaKOBBIC U BEU[ECTBEHHO-TEXHHUYECCKHE MOJICIH
4) cny4yallHble U J€TEPMUHHUPOBAHHBIC.

19. Mo cnoco0y Bocmpou3BeJeHHMs B MoaedssX HHPpopMauuum 00 opurmHaie

MOJeJIM NOAPa3JeJsI0OTCH Ha

1) 3BpHUCTHYECKHE U TUTAKTUYCCKHE MOJCIIH.

2) 3HAKOBBIC U BEIIECTBEHHO-TEXHUYECCKUE MOJICIIH.
3) ecTeCTBEHHBIE U UCKYCCTBEHHBIC MOJCIIH.

4) cnydaiiHble U NETEPMUHUPOBAHHEIE.

20. 1Ilo cTemeHH Yy4YacTHs 4YejJoBekKa B CO3JaHUHM MojeJei
noapa3aejasilOTCHa HA

1) »BpUCTHYECKUE U NUJAAKTUUYCCKUEC MOJCIIH.

2) 3HAKOBBIC U BCIHICCTBCHHO-TCXHNUYCCKHUC MOJICIIN.

3) ecTecTBEHHBIC U HCKYCCTBEHHBIC MOJICIIH.

4) cny4yallHble U J€TCPMUHHUPOBAHHBIC.

21. ITo paxkTOpy BpeMeHH MO/JAeJH NMOAPa3aeasIl0OTCHd HA
l) DBPUCTUYECKHUE U NUIAKTUYECCKUE MOJECIIH.

2) ciy4adHbIe M JETCPMUHUPOBAHHBIC.

3) HenpepbIBHBIC U JUCKPETHBIC.

4) craTHYeCKHUEe W JUHAMHYECKHUE.

22. Ilo pakTOpy HeoMmpeAeJEeHHOCTH MOJAEJH MOAPA3AeJSAOTCA HA
1) cnydaiiHbie U TETEPMHUHUPOBAHHBIEC.

2) PBPUCTHYCCKUEC M AUJAAKTHYCCKUE MOJICIIH.

3) HenmpephIBHBIE U JUCKPETHBIC.

4) cTaTHYeCKUE U JUHAMHUUYCCKHUE.

23. TIlo <d¢akTopy HenpepbIBHOCTH MOJeJHPYEeMbIX TIPOIECCOB
noapa3aeiasiloTcs Ha

1) cnyuaiiHbie ¥ J€TEPMUHHUPOBAHHBIC.

2) HenpephIBHBIC U JUCKPETHBHIC.

3) 3BpHUCTHYECCKHE U AUJAKTUICCKUE MOJICIIH.

4) craTHYeCKHUE U JUHAMHYECKHUE.

24, Tlo THOY CBSI3H MEXJAY MOJeJHPYEeMBIMH JJeMeHTaAMH
noApa3aeasiloTCHd Ha

1) cnyuaiiHbie U TETEPMHUHUPOBAHHBIEC.

2) HempepbhIBHBIC U JUCKPETHBIC.

3) nuHelHbIC U HEJIUHEHHBIC.

4) cTraTUYEeCKUE U JUHAMHUYCCKHUE.

25. Illoka3aHHasi HA PUCYHKe cXeMa NMpouecca MoJAeJHPOBAHHUSA
1) mocTpoeHa MpaBHUIBHO.

2) He JOJIKHA COJMEepKaTh BETBICHHUS.

3) BKIOYaeT JUIIHUNA OJOK — «HOpManTnu30BaHHOE OTIHUCAHUECY.

4) noJKHA 3aMKHYTBHCS Ha pealibHbIH 00BEKT.

26. [loka3anHas HA PHCYHKE CX€Ma nmpoumecca MoacJdupoBaHus

MOJeJaH

MOJeJaH

MOJd€EJan

1) 3a O6mokoM «BepuHUKAaUUI» JOJKHA HMMETh BETBJICHHUE, KOTOpoe oOecmedyuBacT

UTEPALHUIO.



2) He JOJDKHA 3aMBIKaThCsl HA pealbHbI 00BEKT.
3) BKJIMOYAET JHUIIHUNA OJOK — «Pe3yIbTaThI».
4) mocTpocHa MPaBHUIbHO.

27. Bo BTOpoM 0/10Ke cXeMBbI Mponecca MOJAeJTUPOBAHUS MPONYIIEHO:
1) nexoMmo3uIHA.

2) BepbOanbHas MOICIb.

3) CTPYKTYpHBIN aHAJIU3.

4) reomeTpuuecKas MOJCIb.

Kpurepuu oueHnku:

IIponeHT nmpaBWIBHBIX OTBETOB HA OLICHKA
BOIIPOCHI TECTA

< 60%

> 60% , H0 < 74 %

>74% ,180 <87 %

o0~ O

>87%




MuHucTepcTBO HAYKH U BhIcIEro oopazoBanus Poccuiickoit denepanuu
HuxHekaMCKU XMMHKO-TEXHOJIOIHUECKUH HHCTUTYT (rituan)
dbenepanbHOTO TOCYAAPCTBEHHOTO OO PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3aHCKHi1 HAlIMOHATIBHBIA UCCIE0BATEIHLCKUN TEXHOJIOTHYECKU YHUBEPCUTET

@axyromem _ MexaHUYECKUU

Kagheopa__Mainuu v annapatoB XUMHUYECKUX TPOU3BOJICTB

Hampasneane nonroroBku__18.03.02 «DHepro- u pecypco- cOeperarwiire Mpolecchl B
XMUMHYECKOW TEXHOJIOTUU, OMOTEXHOJIOTHH U HEPTEXUMUK»

(k00 u Haumernosarue)

[Mpoduns/mporpamma; _ «MallMHbI U anmapaThl XUMUYECKUX IPOU3BOICTBY
(Haumenosanue)

Keiic-3amaua
1o guciuminie (Moayia) «MoiearupoBaHie SHEPro- U PECypcocOeperarimx

MPOIIECCOB B XUMHUYCSCKOMN TEXHOJIOTHH, Hed)TeXI/IMI/II/I 1 OMOTEXHOJIOT U
(HauMeHOBaHHUE JIUCLUUILIHHBI)

Tema Ne9. KomnboTepHoe Moae1MpoBaHue M NPOrPaMMHO-UH(OPMALIOHHbIE
CUCTEMbI MOJCJTUPOBAHUSA XUMHKO-TEXHOJTOTHYECKUX CHCTEM

3ananue

IIpo0/1eMHO-0pHEHTHPOBAHHASA CUTYALMSL:

CTpyKTypHBIH aHaJIU3 U ONTUMHU3ALMS C TIOMOILBIO TPOrPaMMHO-UH(DOPMALIMOHHBIX
CPEICTB MOJICIMPOBAHUS MO3BOJWIM pa3paboTaTh TexHosornuyeckyro cxemy XTC.
Heobxoaumo Ha OCHOBE TEXHOJOTMYECKOM CXEMbl, HCHOJIb3ysl BEKTOPHBIN
rpaUyecKuil peAakTop WM MOAXOIALIYI0O CUCTEMY MOJEIMPOBAHUS, COCTaBUTh
oneparopuyto cxemy XTC :

BapuaHntsl:

1) npou3BOACTBa BOAOPO/Ia KOHBEPCUEH MeTaHa.

2) MPOU3BOCTBA A30TO-BOJOPOIHON CMECH KOHBEPCHEH METaHa.

3) mpou3BOACTBA aMMHUaKa KOHBEPCHEH a30TO-BOJAOPOIHOM CMECH.
4) mpon3BoICTBA pa30aBICHHON a30THOM KHUCIIOTHI.

5) npou3BOACTBA U OYUCTKH CEPHUCTOTO Ta3a.

6) MPOM3BOCTBA CEPHON KUCIOTHI U3 OYHMIIEHHOTO CEPHUCTOTO ra3a.
7) IOTOYHOTO MPOM3BOJICTBA IPaHyJIMPOBAHHOIO cyrepdocdara.

8) mpoun3BOCTBa aMMHUAYHON CEITUTPHI.

9) nponsBoCcTBa KapbaMua.

10) mpou3BOCTBa METAHOJIA U3 CHHTE3-Ta3a.

11) mpou3BOJCTBA ITAHOIA KATATUTUICCKOHN THpaTalueil dSTHIICHA.
12) neruapupoBanus OyTaHa B OyTHIICH.

13) nerunpupoBanusi OyTHICHOB B IUBUHUIL.



14) ycTaHOBKH KaTaIUTHYECKOTO KPEKUHT .

15) ycTaHOBKM THAPOOYHCTKH OCH3MHA.

16) ycTaHOBKH THJIPOOYHCTKHA BaKYYMHBIX JIUCTUIUISATOB.

17) ycTaHOBKHM TOJTyYEHHUS CEPhI M3 CEpOBOI0poaa o Metoay Kiayca.
18) ycTaHOBKH KaTaIUTHYECKOI0 pruOpMHHTa.

19) ycraHoBKH H30oMepu3anuy ppakiuu 1.k.-62°C.

20) ycTaHOBKH OJTHOCTYTICHYATOTO THAPOKPEKUHTA.

Kpurepuu oueHku:

Kputepuii MakcumaabHOH oneHkH — 8 0aJ1J10B!

1) 3amava pernieHa B IOJTHOM 00beMe;

2) Onepartopnas cxema X TC nmoctpoeHa 6e3 OIIHOOK;

3) s cuHTE3a CXeMBl HCIIOJIb30BaHA CUCTEMa MOJCITUPOBAHUS WM BEKTOPHBIH
rpauuecKuil perakTop;

4) OnepaTopHas cxeMa COIPOBOIKIACTCS MOAPOOHBIM TEKCTOBBIM OIUCAHUEM,;

5) KoMImoHOBKa CXeMbI BBIMOJIHEHA HATJISTHO U OJHO3HAYHO.

6) OTy4YeHHOE PElICHUE YCIIEIIHO 3alIUIICHO BO BPEeMs ITyOIMYHOTO 00CYKICHHS B
rpyIIIe.

Kpurepuii ouenku Ha 6,5 6aia:

1) 3amava pernieHa B IOJTHOM 00beMe;

2) OnepatopHas cxema X TC mocTpoeHa ¢ HEKOTOPBIMH OIIHOKAMH;

3) Jlast cuHTE3a CXEMBI UCIIOJIB30BaH IIPOCTOM rpadUUECKUil PeJaKTOoP;

4) OniepaTtopHas cxema COIPOBOXKIACTCS HEITOJIHBIM TEKCTOBBIM OITUCAHUEM;

5) KoMnoHOBKa CXeMBbI BBIITOJIHEHA HE CTOJIb HAMUISIHO M OJTHO3HAYHO.

6) MOoJIyYCHHOE PELICHUE XOPOIIO 3AIIHMIIECHO BO BPEMs ITyOJUYHOIO OOCYKICHHUS B
rpyIIe.

Kpurepuii MuHuMaaibLHOM OLleHKH — 5 0aJjia:

1) 3amayua perieHa B HEIMOJIHOM 00beMe;

2) OnepartopHas cxema X TC mocTpoeHa co 3HAYUTEIILHBIMH OIIMOKAMH;

3) Cxembl TmocTpoeHa ©€3 WCIOJNB30BAHUS CPEICTB MOJCIUPOBAHMS MU
rpaduuecKoro perakTopa,

4) OmepatopHasi cXema CONPOBOXKIAETCS TEKCTOBBIM OIMCAHHMEM, COJCPIKAIIUM
3HAYUTEITHHBIC ONTHOKY;

5) KoMIioHOBKa cXeMbI BhINOJIHEHA HEA((EKTUBHO U HE BCET/Ia OJHO3HAYHO.

6) ToJy4YeHHOE pEIICHUE YJIOBIIECTBOPUTEIHHO 3alIUIICHO BO BpeMs ITyOIHYHOTO
00CyX/IeHHs B TpYIIIIE.

Kpurepuii OlieHKH «HEYA0BJIETBOPUTEILHOY!
OneHka «HEYyJOBJIECTBOPUTEILHO» BBICTABIISIETCS B TOM ClIy4ae, €CJId HE BBIINOJIHEH
XOTs1 Obl OJJMH MYHKT KPUTEPUEB MUHUMATIBLHON OIEHKH.



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 _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

KommuiekT 3agaHuii 1yl KOHTPOJIbLHOM padoThI
1o quctumuinHe (Moayiro) «MoJleTupoBaHUE SHEPTO- U PECYPCOCOEepEraroImx
IIPOIIECCOB B XUMUYECKOW TEXHOJIOTHUU, HEDTEXUMUN U OMOTEXHOJIOTHH

(HaMMeHOBaHKE AUCLUTIIMHBI)

KonTtpoabhast pabora Nel

Tema Ne/7: Meroabl penieHusi MATeMATHYECKHX Mojejiell MPOLECCOB XMMHMKO-
TEXHOJOTHYEeCKHUX CHCTEM.

KoutponbHast pabotra mpeaHa3HaueHa [Uis OIpPENEJCHHs CTENEeHH YCBOCHHS
CTYJIEHTaMH YHUCJIEHHBIX MU aCCUMITOTHYECKUX METOJOB PEIICHHUS] MaTEMaTUYECKUX
MojieJIel TEIUIOBBIX K MACCOOOMEHHBIX MTPOLIECCOB XMMUKO-TEXHOJIOTUYECKUX CUCTEM.
3aganue

CpencrBamu VBA MS Excel paspabortaiiTe aJropuT™M pemIeHHS MaTeMaTHYCCKOM
MOJENU JUIsl MCCIIEIOBAaHUs IIpollecca OXJAXKIEHUS IUIACTUHBI W3 3aJaHHOTO
MaTepuaiga Ipd CHUMMETPUYHOM KOHBEKTUBHOM TEIJIOOOMEHE ¢  OOKOBBIX
ITOBEPXHOCTEH.

TpeOoBanus:

1. Ucnone3ys cpeacrBa VBA MS EXxcel, pa3paboraiite skpanHyio ¢opMy sl BBOJA
3a/IaHHBIX MAPAMETPOB.

2. Pazmectute Ha 3TON Xe (opMe KOMaHIHYIO KHONKY U CO3JalTe MPOLEAYpYy —
00pabOTYMK HAXKATUS HA ATy KHOTIKY.

3. Mcnonb3yst MaTeMaTHUECKYI0 MOJIENb TEIIO0OOMEHHOTO Ipolecca ¢ TPaHUYHBIMU
YCIOBUSIMH KOHBEKTHBHOTO TEIUIOOOMEHA TIUIAaCTUHBI CO Cpeao, paspaboraiiTe
YUCJICHHBIN WJIM aCUMITOTHUYECKHUI CIOCO0 €€ perieHusl.

4. Ha ocHOBe TMOJYyYEHHOTO pEHIeHUs pa3zpaboTaiiTe aaropuTM IPOrpaMMbl IS
MOJIEJIMPOBAaHMS 3aJaHHOTO IIpoLECcCa.

5. Bamyctutre mporpamMmy Ha BbinosiHeHue. Ecnu oHa pabGoraer 0e3 OImIMOOK, BbI
noiayuyutre Ha jgucte MS Excel Tabnuiy mis mocTpoeHus: SIopsl TeMIepatyp Ha
MIOJIOBUHE TOJIIMHBEI T1acTuHbI ¢ uHTepBasioM 100 cexyH.

6. [To TaHHBIM TOJYYUBIICHCS TaOIMIIBI, C TIOMOIIBIO MacTepa nquarpamm MS Excel
MOCTPOUTE 6 BMIOp ISl Pa3IUYHBIX MHTEPBAJIOB BPEMEHHU Ha OJIHOM IAarpaMme.
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Pucynok. Bo3moXkHBII BapuaHT NPEACTABICHUS PE3YyJIbTaTa MOACIUPOBAHUS

Bapuanr 1

Marepuan mnactunbl — KBapueBoe CTEKI0

Tommmua — 0,05 m.

[TnoTHOCTH MaTepuana — 2200 Kkr/m>,

Koaddunuent rernonpoBognoctu — 1,36

TemmoeMkocTh Matepuaia — 729

Koapdunment remnooOMeHna Mexay miaacTuHOM u Bo3ayxom — 20
Hauanbnas Temneparypa miactunsl — 120 rpan

Temneparypa cpenst — 20 rpaj

Bapuant 2

Marepuan nnactussl — JIaTtyHb

Tommmua — 0,05

[TnoTHOCTH MaTepuana — 8600

KoadpummenT Termnonposognocty — 111

TemmoemkocTh MaTepuaia — 385

Koaddumnuent temnoodMena Mexay miacTHHON U Bo3ayxoM — 20
Hauanbnas Temneparypa miactunsl — 120 rpan

Temneparypa cpenst — 20 rpaj

BapuanTt 3

Marepuan rmimactuabl — Menb

Tommuna — 0,05

[TnotHOCTH MaTepuaa — 8960

Koadpunment TemnonpoBoanoctu — 384

TemnoemkocTh Matepuana — 385

Koadduiment rennoodmMena Mexay mIacTUHON U Bo3ayxoM — 20
HavanbHnas Temneparypa miactunbl — 120 rpaj



Temneparypa cpenst — 20 rpaj

Bapuanr 4

Marepuain nnactunsl — [ IpoOka

Tonmuaa — 0,05

[TnotHocTs MaTepuana — 150

Koadpunment remnonposognoctu — 0,05

Temnoemkocth MaTepuana — 1380

KoadpunmenT TenmmoodOMeHa Mex Iy MIaCTUHON U Bo3ayxoM — 20
HauanpHas Temneparypa miactunbl — 120 rpag

Temmnepatypa cpenst — 20 rpaj

Bapuant 5

Marepuan ninactusabsl — MonubaeH

Tonmunaa — 0,05

[TnotHocTe Matepuana — 10200

Koaddumuent remmonpoogaocta — 150

TenmoemkocTh MaTepuana — 251

KoadpummenT TenooOMeHa Mex 1y MiIacTUHON U Bo3ayxoM — 20
Hauanpnas Temneparypa miactunbl — 120 rpag

Temmnepatypa cpenst — 20 rpaj

Bapuanr 6

Marepuan nnactunbsl — Hukens

Tonmunra — 0,05

[TmoTHOCTH MaTepuana — 8900

KoadpummenT TemnonpoBognoctu — 75,5

TemmoeMkocTh MaTepuaia — 448

KoadpunmenT TermmooOMeHa Mex 1y MmiIacTUHON U Bo3ayxoM — 20
Hauanpnas Temneparypa miactunbsl — 120 rpaj

Bapuant 7/

Marepuan minactunsl — CTeksio

Tommmua — 0,05

[TnorHOCTH MaTepuana — 2500

Koadpunment Termnonposognoctu — 0,97

TemnoemkocTh Matepuana — 779

Koaddumment rennoodmMena Mexay MmIacTUHON U Bo3ayxom — 20
Havanbnas remneparypa mnactunbl — 120 rpan

BapuanTt 8

Marepuan niacTuHbl — AJTFOMUHUN
Tonmuaa — 0,05

[TnotHocTh MaTepuana — 2700
Koad¢umment remnonposogHoctu — 209
TennoemkocTh MaTepuaia — 896



Koapdunment remnooOMeHna Mexay miaacTuHOM u Bo3ayxom — 20
Hauanbnas Temneparypa miactuasl — 120 rpan
Temneparypa cpenst — 20 rpag

Bapuant 9

Marepuan mactunbl — L{uHk

Tommmua — 0,05

[InoTHOCTH MaTepuana — /133

KoadpummenT Termnonposognoctu — 110

TemmoemkocTh MaTepuaia — 389

Koadduiment rennoodMena Mexay mIacTUHON U Bo3ayxoM — 20
Hauanbnas Temneparypa miactunsl — 120 rpan

Temneparypa cpenst — 20 rpaj

BapuanT 10

Marepuan rmnactusbl — betoH

Tommuna — 0,05

[TnotHOCTH MaTepuana — 2200

KoadpunmenT Termnonposognocty — 1,5

Termnoemkocth Matepuana — 920

Koadduiment rennoodmMena Mexay mIacTUHON U Bo3ayxom — 20
HavanbHas Temneparypa miactunbl — 120 rpaj

Temneparypa cpenst — 20 rpaj

Kpurepuu oueHku:

Kpurtepuii MakcuMajbHOH OLleHKH HA 8 0a/JI0B:

Brimonaens! Bce TpeboBanms 3agaHus K pabote. BeiOpana cooTBeTcTBYyIOMAs 3a/1a49e
MaTeMaThdeckas Mojelb. [IpaBuibHO chopMyHpoBaHbl KpaeBbie (HadabHBIE,
IpaHUYHBIC) YCIIOBHSI MOJEIHM Ipoliecca. [ paMOTHO BBIMIOJHEH MOI00pP MeToaa
pemieHus. be3 ommbok pa3padoTaH alrOpUTM pElICHHS 3aa4n. TeKCT pa3paboTaHHON
IPOTPaMMBI B TTOJTHOW MEPe COOTBETCTBYET pa3pabOTaHHOMY alroputMmy. BeimonHeHa
BepuUKaUs MOACIM H TecTHpoBaHWe TmporpamMmbl. C TOMOIIBIO MOJETH
NPOU3BEJCH  BBIYUCIUTENBbHBIA  dKcnepuMeHT.  [lomydeHHBIE — pe3ysbTaThl
MPeICTaBIICHBI B HArisiqHOW popme. Chaemanpl TpaBUIIHLHBIC BBIBOBI MO PE3yIbTaTaM
MOJICITUPOBAHHUS.

Kpurepuii oneHku Ha 6,5 6a/1710B:

Brimonaens! Bce TpeboBanms 3agaHus K pabote. BeiOpana cooTBeTCTBYIOMAS 3a/1a49e
MaTeMaThdeckas Mojelb. IlpaBuibHO chopMynHpoBaHbl KpaeBble (HadalbHBIC,
IpPAaHUYHBIC) YCIOBHS MOJCIM Ipolecca. BBINOAHEH MMOA0Op HE  €amMoro
s PeKTHBHOrO MeToJa pelieHUusA. B amropurMe pemieHus 3aJadd  HMMEIOTCS
HECYyIIeCTBeHHbIC OIMMOKU. TekcT pa3paboTaHHOW MpPOrpaMMBl HECKOJIBKO HE
COOTBETCTBYET pa3pabOTaHHOMY ailroputMy. He coBceM KOPPEKTHO BBINMOJTHEHA
BepuUKamus MOJCIM M TeCTUpoBaHHE mporpamMMbl. C TIOMOIIBIO MOJEIH
IPOU3BEICH BBIYNCIIUTENBLHBIN DKCIIEPUMEHT. [TomyueHHbIC pe3yIbTaThI
IIPEJICTAaBIICHBl B HArJIHOH (opMe, HO HE COBCEM YAOOHBI IS IOCICTYIOIIETO



aHanu3a. B Oosblueid yacTW caenaHbl MpaBUJIbHBIE BBIBOJBI 1O pe3yjbTaTaMm
MOZEIIMPOBAHUS.

KpuTepunii MUHMMAJILHO OLIEHKH Ha 5 0aJJIOB!

BeimonHensl He Bce TpeOoBaHMA 3anaHuss K pabore. BplOpaHa He BHOJHE
COOTBETCTBYIOILYIO 3ajJaue MareMaTudeckas Mojenb. B (gopmyiaupoBke KpaeBbIX
(Ha4anbHBIX, TPAHWYHBIX) YCIOBUH MOJEIM TMpolecca HMMEIOTCS  ONIMOKH.
HekoppekTHO BBINOJIHEH NMOAOOp METoja pelleHus. B anroputrMe penieHust 3anayu
UMEIOTCsl HenoueThl. TekcT pa3paboTaHHOW HporpaMMbl B HEKOTOPOW CTENEHU He
COOTBETCTBYET pa3paboTaHHOMY anropuTMmy. He BbImosHeHa Bepu@HKaAIUsS MOIETH
WU TECTUPOBaHHUE Mporpammbl. C MOMOIIBIO MOJENIH NMPOU3BEAEH BbIUYNCINUTEIbHBIN
sKcriepuMeHT. llomyueHHble pe3yabTaThl NPEICTaBICHbI B rpaduueckod ¢opme,
OJIHAKO HMX HaIJBIIHOCTh HeEBbICOKAa. (CrenaHbl BBIBOABI IO  pe3yjbTaTaMm
MOJIEJTMPOBaHUS, HO B UX (POPMYIUPOBKE UMEIOTCS OLIUOKHU.

KpuTepuii olieHKH «HEY10BJIETBOPUTEIbHOY!

Ecnmu xoTs ObI OIMH W3 TEPEUUCICHHBIX KPUTEPUEB [T MUHUMAJILHON OIICHKU HE
coOJI0/1aeTCsl, BHICTABIISIETCA OLIEHKA «HEYIOBIETBOPUTEIBLHO», pad0Ta BO3BpaIlaeTCs
Ha JJ0palboTKY.

KonTpoasnasi padora Ne2

Tema Ne6: Ucnosib3oBaHne MeTOA0B ONTUMU3AIUM NPU MOIEJTHPOBAHNU IHEPIO-
U pecypcocOeperawimnx nNpou3Bo/JcTB

KoutponbHast pabota mnpeaHa3HaueHa [Uis OIpPENEJCHHs CTEIEHU YCBOCHHS
CTYJIGHTaMH METOJOB ONTHUMM3ALMU TEIUJIOBBIX M MAacCOOOMEHHBIX MPOIECCOB,
OPOTEKAIOIUX B amnmnapaTax XUMHUYECKOW TEXHOJOIMM Ha OCHOBE PErpecCHOHHBIX
MOJICIICH.

3aganue

[TonoOpaTs onTuManbHbIE HapaMeTpbl pabOThl XMMHMUYECKOIO PEAKTOpa Ha OCHOBE
pa3pabOTKU perpecCHMOHHON MOJENH MPOTEKAIOIIEro B HeM nponecca. ONTUMHU3AIII0
BBIIIOJIHUTh HAa OCHOBE TIPAaJUEHTHOrO MeToja. B KkadecTBE MOJENM pPErpeccuu
BbIOpaTh ypaBHEHHE MepBOro mnopsiaka. OIEHUTh 3HAYMMOCTh KO3()PUIUEHTOB
ypaBHEHUs. BBINOTHUTH NMPOBEPKY aJ€KBATHOCTH MOAENH. VCcronb3ysl MOCTPOESHHYIO
MOJIENIb OINPEAENIUTh ONTUMAJIbHbIE apaMeTphl Iporecca. M3MepeHus BBIIIOJIHUTH C
MOMOIIIBIO TabopaTopHOTO cTeH1a «RegreF4».

BapuanTtsl padoThl

KontponbHas paboTa compsbkeHa € KOMIUIEKCOM HM3MEpEeHUH Ha 1abopaToOpHOM
crenae. [Ipy UX BBIMOTHEHUM KaXXIbI CTYAEHT caM BBIOMPAET MCXOJHbBIE 3HAUCHUS
JUIst paboThl. DTO MO3BOJISET MOJYYUTh YHUKAIbHBIM HaOOp MCXOIHBIX JAHHBIX JUJIS
BBIINOJIHEHUSI KOHTPOJIBHON padOThI, ONIPEIESIONINMA €€ BapUaHT.

Kpurepuu oueHku:

Kpurtepuii MakcuMajibHOH OlleHKH HA 8 0a/JI0B:

Brimonaens! Bce TpeboBanus 3agaHus K padbote. BeiOpana cooTBeTcTBYyIOMmAs 3a/1a4ue
MaTeMaThdeckas Mojelb. [IpaBuibHO BBIOpAaHBI WCXOAHBIC 3HAaYEHUS (HAKTOPOB,
OKa3bIBAIONINX BIUSHUE HA pe3yNbTaT Mpolecca. [ paMOTHO BBIMIOJIHEH HaYallbHBIH



dTall MOJEIUPOBAHUsS, CBSI3aHHBIM C H3MEpPEHUSIMU Ha CTeHJe. be3 omubok
pa3paboTaH aJrOpUTM TOCTPOEHUSI PErpecCUOHHON Mojenu. BeimoiHeHa mpoBepka
3HAYUMOCTH KOX(P(UIIMEHTOB YPaBHEHHs PErpeccuu. BrimomHeHa mpoBepka MoOJeTu
Ha aJIeKBaTHOCTb. C MOMOIIBIO MOJIETU MPOU3BEACH MOUCK ONTUMAJbHBIX YCIOBUU
pabotel anmapata. [lomydeHHble pe3ynbTaThl MPEACTABICHBI B HArisgHON (dopme.
CrenaHbl TpaBUIIbHBIE BBIBOJIBI IO pE3yJIbTaTaM MOAECIHPOBAHUS.

Kpurepuii onenku Ha 6,5 6a/1710B:

BrimonHeHBI Bce TpeOoBaHMS 3aaHus K padore. BeiOpaHa cooTBeTCTBYIOIIAS 3a/1a4e
MaTeMatudeckass Mojienb. C HEKOTOPBIMU OMIMOKAMU BHIOPAHBI UCXOIHBIC 3HAUCHUS
(GaKkTOpOB, OKa3bIBAIONIMX BIMSHUE HA pPE3yNbTaT Ipolecca. B 1memoM mpaBUiIbHO
BBITIOJTHEH HAaYaJIbHBIN Tal MOJEIUPOBAHMSI, CBI3aHHBIA C M3MEPEHUSIMH Ha CTEHJIE.
C HEe3HAYUTENIbHBIMU OLTMOKAMU pa3padOTaH aIrOPUTM MOCTPOCHUSI PErPEeCCHOHHOM
Mojieni. BrITIoTHeHa mpoBepKa 3HAYMMOCTH KO3(PPUITMEHTOB ypaBHEHUS PETPECCUMU.
BrITIoJTHEHa TTpOBEpKa MOJETH Ha aJeKBAaTHOCTh. C MOMOIIBI0 MOJACIH MPOU3BEICH
MOWCK ONTHUMAJIbHBIX YCIIOBUN PAaOOTHI ammapara, OJHaKO HAWJEHHOE pEIIeHHE He
SBISIETCS HawTydmuM. [lomydeHHbIe pe3yIbTaThl MPEACTABICHBI B HATIISTHOW (hopMme.
Cnenanbsl BBIBOJABI IO pe3yJbTaTaM MOJICIMPOBAHUS, OJHAKO B HHUX JIOMYIICHBI
HEKOTOPBIE JIOTHYECKUE OITUOKH.

KpuTepunii MUHMMAJILHOH OlIeHKH Ha 5 0aJ1JIOB!

Brinonnensl He Bce TpeOoBaHUs 3aaanus K padore. He coBcem BepHO BhIOpaHa
COOTBETCTBYIOIIAsA 3a/laye MareMaTudeckas Mojenb. VcxoqHble 3HaueHus! (pakTopoB,
OKa3bIBAIOIINX BIUSHUE Ha pe3yJbTaT MpoLecca 3aJaHbl HE BHOJIHE KOppekTHO. Co
3HAUYUTETBbHBIMU OIIMOKAMU BBINOJIHEH HaYaJlbHBIA 3Tal MOJAEIMPOBAHUS, CBSI3aHHbBIN
C u3MepeHMssMM Ha creHzae. Pa3paboran He camblii 3 (QEKTUBHBIN aJIrOPUTM
IIOCTPOEHUSI  PETPECCUMOHHOW  MOJENH. DBbIlIONHEHa MpoBEepKa  3HAYMMOCTH
Ko3((PUIIMEHTOB YypaBHEHUs perpeccud. BpimojgHeHa mpoBepka MOJEIM Ha
anekBaTHOCTh. CTeneHb aJeKBAaTHOCTH MOJEIN HeBbicOKa. C IOMOIIbIO MOJEIH
IpOU3BE/ICHA IMOMBITKA IOUCKAa ONTUMAIbHBIX YCJIOBMHM paboThl amnmapara.
[TonyyeHHble pe3yabpTaThl MPEACTABICHBI B HarisagHoMl ¢opme. CraenaHa MONBITKA
(dbopMyIMpOBaHUS BBIBOJIOB IO pe3yjIbTaTaM MOJIETUPOBAHMS.

KpuTepuii onieHKN <HEYI0BJIETBOPHTEIbLHO:

Ecnmm x0T OBl OIMH W3 MEPEUYUCICHHBIX KPUTEPUEB I MUHUMAJILHON OIICHKH HE
co0JroIaeTcsl, BHICTABIISIETCS OIICHKA HEY/IOBJIETBOPHUTEILHO», pab0Ta BO3BpAIIACTCS
Ha J10paboTKYy.



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 _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

KoMmuiekT 3agaHuii 119 BHINOJTHEHHUS PACYeTHO-TPaduyecKkoit padoTsl
1o quctuiuinHe (Moayiro) «MoJleIupoBaHUE SHEPTO- U PECYPCOCOEepEraroImx
IIPOLIECCOB B XUMUYECKOW TEXHOJIOTUU, HEDTEXUMUU U OMOTEXHOJIOTHH

(HaMMeHOBaHKE AUCLUTIIMHBI)

Tema Ne8: MogesnpoBaHue annapaToB XMMHYECKOil TEXHOJIOT U

3ananue

Bapuant 1

Hcnonmb3yss BO3MOKHOCTH TIporpamMmupoBaHus rpaduku B cpeae Visual Basic
pazpaboTaiiTe HariasgHO-TpadUUEeCKyr0 MOJeIb ¢ DJJEMEHTAMU aHUMAIUU IS
OTNHUCAHUsI TTOBEJICHUSI XMMHUYECKOT0 arapara, (yHKIIMOHUPYIOIIETO B COOTBETCTBUE
C MOJICJIbIO UJICAJIbHOTO BEITECHEHHS.

BapuanT 2

Hcnomnp3yss BO3MOXHOCTH TMporpaMMupoBanus rpaduku B cpeae Visual Basic
pazpaboTaiiTe HariasigHO-TpaUUECKy0 MOJeIb C DJJIEMEHTAMU aHUMALUU JJIs
OTHMCaHUS TOBEJACHUS XUMUYECKOTO arapara, GQyHKIIMOHUPYIOIIETO B COOTBETCTBUE
C MOJIETIBIO UJICATTLHOTO CMEIICHUSI.

Bapuanr 3

Hcnonb3yss BO3MOKHOCTH IIporpamMmmupoBaHus rpadukd B cpeae Visual Basic
paspaboraiiTe HariasagHO-TpapUUECKyr0 MOJelb ¢ DJJSMEHTaAMH aHUMAIUU IS
OTIMICAHUS TTOBEJCHUSI XUMUYECKOTO armapara, GQyHKIIHOHUPYIOIIETO B COOTBETCTBUE
C AYECYHOM MOJECNbIO.

Bapuant 4

Hcnomnp3yss BO3MOXHOCTH TporpaMMupoBanHus rpaduku B cpeae Visual Basic
paszpaboTaiiTe HarISAHO-TpaQUUECKYI0 MOJENb C OJJIEeMEHTAMU aHUMAaIuu IS
ONMMCaHUs MOBEAEHUS XUMHUYECKOI0O ammapara, (QyHKIHOHUPYIOIIEro B COOTBETCTBUE
¢ 1udPy3uoHHON MOJCIIBIO.



Bapuanrt 5

Hcrnonmb3yss BO3MOKHOCTH TIporpamMMmupoBaHus rpadukd B cpeae Visual Basic
pazpaboraiiTe HarjasigHO-TpaUUECKyr0 MOJelb ¢ DJJIEMEHTAMU aHUMAIUU IS
OMHCaHUs MOBEACHUS XUMUYECKOTO ammapaTa, (pyHKIHOHUPYIOIIETO B COOTBETCTBHUE
C PELMPKYISIIUOHHON MOJIENBIO.

BapuanTt 6

Hcronk3yst BO3MOXXHOCTH TporpammupoBaHus rpadpuku B cpene Visual Basic
pa3paboTaiite HarasAHO-TpapUUYECKyI0 MOJAENIb C OJJIEMEHTAaMU aHUMalWW JJs
OTMCaHUs MOBEACHUS XUMHUYECKOTO ammapara, (QyHKIMOHHPYIOMIETO B COOTBETCTBHE
CO CMEIIaHHON MOJETIBIO.

Bapuant 7/

Hcnonb3yss BO3MOXKHOCTH TporpaMMupoBaHust Tpapuku B cpene Visual Basic
paspaboraiiTe HarIIIHO-TpapUUECKyI0 MOJENb C JJIEMEHTAMH AaHUMAIlUH IS
ONMCAHWs TIOBEACHUS XHUMHYECKOTO  ammapara, B KOTOPOM  pealH3yeTcs
MacCcOOOMEHHBIH MPOIECC, OMMCHIBAEMBIN HA OCHOBE JICTEPMUHUPOBAHHOTO ITOIX0/IA.

Bapuanr 8

Hcnonp3yss BO3MOXHOCTH TporpaMMupoBaHus rpaduku B cpeae Visual Basic
paspaboraiiTe HarISIIHO-TPAPUUECKYI0 MOJEIb C JJIEMCHTAMHU aHUMAIUH IS
ONMCAHWs TIOBEACHUS XHMHYECKOTO  ammapara, B KOTOPOM  pealHu3yeTcs
MacCOOOMEHHBIH MPOIECC, OMMMCHIBAEMBI HA OCHOBE CTOXAaCTUYECKOTO IOIX0/1a.

Kpurepuu oueHku:

Kpurtepuii MmakcumaabHO# oleHKH Ha 8 6aJ1J10B!

Brinonnens! Bce TpeboBanus 3agaHus K pabote. BeiOpana cooTBeTcTBYIOIAs 3a/1a4ue
MaTeMaTudeckas Mojenb. [IpaBuibHO BBIOpaHBI HMCXOAHBIC 3HaYeHUS (HaKTOPOB,
OKa3bIBAIONINX BIUSHUE HA pe3ynbTar mpoiecca. be3 ommbok paspaboTaH aaroputm
noctpoeHusi rpaduueckoil Mozaenu. Pa3paboTaH TEKCT NporpaMMbl M TI'PaMOTHO
BBITIOJIHEHO TMpOrpaMMupoBaHue anroputma. IH(PEeKTUBHO MPOBEACHO TECTUPOBAHUE
nporpammbl.  [IpegycmoTrpeHa  BO3MOXKHOCTH  MaclITaOMPOBAHHMS ~ BPEMEHHU.
[Tonydyennsie pe3yiabTaThl MPEJACTaBICHb B HariagHod dopme. AHUMAIUS
BBIIIOJIHSIETCS B TOJHOM COOTBETCTBHME C 3aJaHHBIM THUIIOM MOJEIM almapara.
Cnenanbl TpaBUIILHBIE BHIBOJIBI 110 PE3yJIbTaTaM pabOTHI.

Kpurepnii onenku Ha 6,5 6a/1710B:

Brinonnens! Bce TpeboBanus 3agaHus K padbote. BeiOpana cooTBeTcTBYyIOMIAs 3a/1a4ue
MaTeMatudeckas Mojenb. C HE3HAYUTEIbHBIMUA OIMMOKAMHU BBIOPAHBI HCXOJIHBIE
3HaueHUs (PaKTOPOB, OKA3BIBAIOIIMX BIMSHUE Ha pe3ysbTaT mporecca. PazpaboTan He
cambli (h()EeKTHBHBIA aITOPUTM MOCTPOCHHs Tpaduueckod Mmoxaenu. Paspaboran
TEKCT MPOTPAMMBbI U C HE3HAYUTEIIbHBIMU OITMOKAMU BBITIOJTHEHO MPOTPAMMUPOBAHUE
anropuT™Ma. B 1elOM  TPaBMIIBHO TPOBEICHO TECTUPOBAHUE IMPOTPAMMEL.
Bo3MoxHOCT, MacmTabupoBaHUST BPEMEHHM B IporpaMMmMe HE IPEIYyCMOTPEHO.



[lonyueHHble pe3yibTaThl TMPEACTABICHBl B HArasigHOW  Qopme. AHumanus
BBINIOJIHSIETCS, MPAKTUYECKH, B MOJHOM COOTBETCTBUE C 3aJaHHBIM THUIIOM MOJEIHU
anmmapata. CpenaHbl BBIBOABI IO pe3yJibTaTaM padOThl, B KOTOPHIX JIOMYIICHBI
HE3HAYUTEIbHBIE OIIHOKHU.

Kpurtepuii MUHNMAJIBHON OLIEHKHU Ha D 0AJIJI0B!

Brimonaens! He Bce TpeOoBaHUS 3a7aHus K paboTe. BriOpaHa He BIIOIHE KOPPEKTHAS
JUIS pelaeMou 3ajadud MaremaTtudeckas Mojienb. Co 3HAYUTETbHBIMU OIIMOKAMHU
BBIOpaHbI HMCXOJHBIC 3HAYCHMSI (PAKTOPOB, OKAa3bIBAIOUIMX BIMUSHHE HA peE3yJIbTaT
nporecca. Pa3paboran Hedh EKTUBHBIN aJITOPUTM TOCTPOCHUS TpadudecKon
Mozaenu. B anroputme pomyiieHsl omuOku. Pa3zpaboTaH TEKCT MpOrpaMMmbl U CO
3HAUUTETBHBIMU  OINMOKaMHM  BBIOJIHEHO  MPOTrpaMMHUPOBAHUE  aJlTOPUTMA.
TectupoBanue IPOrpaMMbl MPOBEJIEHO MOBEPXHOCTHO. Bo3MoxHOCTB
MaclITa0UpOBaHMUS BpPEMEHHM B TMporpaMme He MnpeaycMoTpeHo. IlomyueHHbie
pe3yJIbTaThl MPEJCTABICHBl B HAMISIAHOW ¢opme. AHUMAIUS BBIMOJHAECTCS HE B
MIOJIHOM COOTBETCTBUE C 33JlaHHBIM THIIOM MoJienu annaparta. CaenaHbl BBIBOJIBI 110
pe3yiibTatam paboThl, B KOTOPBIX AOMYIIEHBI 3HAUUTEIbHBIE OLINOKH.

Kpurtepuii onieHKH «Hey10BJIeTBOPUTEIbHO!

Ecnmu xoTst Ob1 OIMH W3 TEPEUUCICHHBIX KPUTEPUEB JJII MUHUMAJILHON OIICHKH HE
cOOJIFOaeTCsl, BHICTABISICTCS OIIEHKA «HEYAO0BICTBOPUTEIILHO», pab0oTa BO3BpaIlaeTCs
Ha JJOpalboTKY.



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 _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaromue Mpouecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

Tembl pepepaToB
no auctuiuHe (Moaymo) «MoaearnpoBaHUe YHEPro- U PecypcocOeperaronmx
IPOIIECCOB B XUMUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTUN

(HaMeHOBaHME AUCHIUTLUIHHBI)

Tema Ne3. IIpoOiaeMbl M NyTH Pa3BUTHS JHEPro- W pecypcocOeperalommx
TEXHOJIOT M

1. MaremaTi4ecKkre MOJIETTH PEaKTOPOB EMKOCTHOTO THIA C IEPEMEITUBAHUEM.

2. MaremMaTn4yecKkue MOJENHU PEaKTOPHBIX TMPOIECCOB B PEAKTOpPaxX 3MEEBHKOBOTO
TUIIA.

3. MaTtemaTnyeckue MOCIH MPOIIECCOB a0copOIMy B abcopOepax pa3IMaHOrO THUIIA.
4. MatemaTnuecKkue MOJEIM TPOIECCOB PEKTHPHUKAIMM B Tapelb4aTblX M
HACAJ0YHBIX KOJOHHAX.

5. Marematrnyeckue MOJEIM MPOLECCOB 3KCTPAKLIMUKU B KOJIOHHBIX M EMKOCTHBIX
anmaparax.

6. ANTOpUTMBI ONITUMAIILHOTO YIIPABIICHUS.

7. TexHuueckue CpencTBa peaju3alud CTPYKTYpbl YIPaBJIEHUS C HCIIOJIb30BAHUEM
QJITOPUTMOB ONTHUMAJIBHOTO YIIPABJICHUS.

8. CocTaBiieHne Mo/ieneil KHHETUKA TOMOT€HHBIX XUMHUECKUX PEaKIIHiA.

9. Cocrapnenue Mojiesiell TOMOT€HHBIX XUMHUYECKUX PEAKTOPOB.

10. Pa3paboTka MaTeMaTHueCKIX MOIENICH TEIMIOBBIX MPOIECCOB.

11. [lpuMeHeHnEe CTaTUCTUYECKUX METOJI0B 00PA0OTKHU 3KCIIEPUMEHTATBHBIX JAHHBIX.
12. Pa3paboTka MaTeMaTHUYECKUX MOJIEIeH JKCIEPUMEHTAIbHO- CTATUCTHUYECKUMU
METOJaMH.

Tema Ned. MopgeaupoBaHue MPoOLECCOB XMMHMKO-TEXHOJIOTHYECKHX CHCTEM HAa
OCHOBe ypaBHEeHHUI1 021aHCOB MOTOKOB MAaCC

1) MareMatudeckass MOJIEib TpOIecca «ra3 — JKHUIKOCTH» W BBIPAKCHHUE JIIS
HaA0JII01aeMO CKOPOCTH MPEBPALCHUSI.
2) CxopoCTh IpeBpalleHus MPOIEcca «ra3 — KHUIAKOCTh» B PA3HBIX PEKHMAX.



3) Bo3MOXHOE YMEHBIIICHUE CKOPOCTH MPEBPALICHUS B MPOIECCE «Ta3 — KUIAKOCTHY»
IIPY MOBBIIIICHUU TEMIIEPATYPHI.

4) CxopoCTh TPEBpAIICHUS B MPOIECC «Ta3 — KHUAKOCTH» B Pa3HBIX PEKUMaAX €ro
MPOTEKAHMUS.

5) Kartanmu3 u kataimsarop. BiusHue kaTamuzaTopa Ha PaBHOBECHE B XUMHUYECKOM
peaKIvH.

6) MaremaTnueckass MOJIENIb MPOIEcca B MOPUCTOM IUIOCKOM 3€pHE KaTallu3aTopa.
['paHnyHBIEC YCIOBHS YpaBHEHUSI MOJIENH MPOIIECCa.

7) Ha ocHOBe MareMaTHUYECKOW MOJENIM Tpollecca B IMOPUCTOM IUIOCKOM 3€pHE
KaTaJu3aropa - paclpelie]ieHne OTHOCHUTEIbHOM KOHIIEHTpAalluu B 3€pHE U
Ha0JIt01aeMasi CKOpOCTh ITPEBPAILICHHUS .

8) CreneHp MCIIOJIL30BaHMS BHYTPCHHEH MOBEPXHOCTH Karanu3aropa. [lapameTpsl, oT
KOTOPBIX OHA 3aBUCHUT.

9) BimsiHue KOHIICHTpAIUU, TEMIIEPATYPhl, pa3Mepa 3epeH KaTalu3aTopa U CKOPOCTH
MIOTOKa Ha CKOPOCTh I'€T€POreHHO-KAaTATUTHUYECKOTO MPOIECcca.

10) MaremaTtuueckass MOJENb Mpoliecca Ha TMOBEPXHOCTH pasnena (a3 («raz —
TBEP0E», KAaTATUTHYECKUI MPOIIECC) C YIETOM TEIUIOBOTO 3P PeKTa peakluu U CBS3b
KOHIICHTpAIUH (CTEIICHHU MPEBPAILCHUS) ¥ TEMITEPATyPhl TOBEPXHOCTH.

11) I'padmyeckuii criocoO onpesesieH sl TeMIIepaTypbl MOBEPXHOCTH B TETEPOrEHHOM
nporecce.

12) HeorHO3HAYHOCTh CTAIIMOHAPHOTO PEKUMA.

13) OOmmii mOaX0A K IOCTPOCHHIO MAaTEMaTHYECKOHM MOJEIM IIpolecca B
XUMHUYECKOM peakTope. bamaHcoBbIe ypaBHEHUS MIPoIlecca B pEaKTope B OOIIEM BHUJIE.

14) DnemeHTapHBId 00BEM, UII KOTOPOTO COCTABJISIOTCS OAlaHCOBBIE YPaBHEHUS
npolecca B peakTope. DJIeMEHTAPHbIN 00BEM JJI1 EMKOCTHOT'O PEAKTOpa ¢ MEIIAIKOM.
15) [MomoOue MaTeMaTHYECKMX MOJENIEH pa3HbIX MPOIECCOB («ra3 — TBEPAOE» U Ha
HEMOPUCTOM 3€pHE KaTaiu3aTopa, B TpyO4aTOM peakTope ¢ HEMPOTOYHOM
€MKOCTHOM, B peakTtope ©0apOOTa)XKHOM U C TCEBJOOXKIKEHHBIM CJIOE€M, B
ra30)KHIKOCTHOM HACaJI0YHOM PEaKTOPE U BO BPAIIAIOIIEMCS C TBEP/IbIM PEareHTOM).

16) IlpusHaku KinaccupUKAIMK XHMHYECKOTO MpoIiecca M XMMHYECKOTO PeakTopa
MOTYT OBITh UCIIOJIB30BAHBI IIPY aHAIM3E NIPOLIECCA B XUMUYECKOM PEAKTOPE.

17) TlomoOue u pasauume Impolecca B pPeakTopax HIACATBHOIO CMEIICHUS
NEPUOUYECKOM U UICATTLHOTO BHITECHEHUS.

18) IlpenenbHOE MpeBpalieHrue, KOTOPOS MOXKHO TMOJIYYUTh B PEAKTOPE HICATHHOTO
CMEIIICHUS TIEPUOANYECKOM MPHU MPOTEKAaHUU 00paTuMoOM peakuuu. MaTeMarnudeckas
MOJIeJb U TparuecKkoe pelieHue.

19) IlpenenbpHOE MpEBpAIIEHUE B PEAKTOPE HMJICATBHOTO CMEIICHHUS MEPUOANICCKOM
Ipu MOpOTEKaHWU OoOpaTUMOM peakiuu. MaTematuueckas MOJCNIb U TpapuUecKoe
pelieHue.

20) MaremaTtuyeckasi MOJICNIb TPOIECCa B PEAKTOPE HACATHHOIO BBITCCHCHUS IPH
NPOTEKAHUU CJIOXKHOW pEakIWW. a) ¢ IMapaUIeIbHOH CXeMOW MpeBpameHus; 0) ¢
NOCJIEIOBATENBHOM CXEMOM MpeBpalCHUSI.

21) l3mMecHEHHME KOHIGHTpAIlMM BEIIECTBA MO O0BEMYy MPOTOYHOIO pPeakTopa
UJICATTbHOTO CMEIIICHUSI.

22) TlpuuyuHBl OTKIOHCHHS PEKHUMOB B IMPOMBIINUICHHBIX PEaKTOpax OT PEKHMOB
UJICaTLHOTO CMEIICHUS U BHITECHEHUS.



23) Tumbl TPOIECCOB, JUISI KOTOPBIX IEIeCOO00pa3Hbl PEaKTOPhl B PEKUMAX: a)
UJICATBHOTO CMEIICHHS MEePHOAMYECKOM; 0) HMICaIbHOTO CMEIICHUS MPOTOYHOM; B)
UJICATbHOTO BHITECHEHUSI.

Kpurepuu oueHku:

MunumajabHoe unciio 0amioB — 4 Gasuia BBICTABIISIETCS PU HEJOCTATOUHOU CTENEHU
PACKpPBITHS TEMBI B X0JI€ CBOETO BBICTYIUJICHHS, TPUBEACHUS HEYETKUX apTyMEHTOB U
HE BIIOJIHE aKTHBHOE YYacTHE B IMCKYCCHUHU IO MpoOiieMe, KoTopas Oblia pacKphiTa B
X0JIe JOKJIaJa.

MakcumMaabHoe Yucio 0OauioB — 6 OayloB BBICTABIISICTCS TPU  IMOJHOIIEHHOM
PACKPBITUU TEMBI B XOJI€ CBOETO BBICTYIUICHHUSI, IPUBEACHUS YETKUX apTyMEHTOB U
JI0OKa3aTEIbCTB, a TAK)KE aKTUBHOE y4acTUE B JJUCKYCCHUU IO MpobIiieMe, KoTopasi Oblia
packpbITa B X0€ JI0KJIa1a.



MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B
XMMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH U HeHTEXUMHUM»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

TeMbl 1151 co0ece10BaAHUSA
1o guciuruinae (Moayio) «MoJieIupoBaHUe SHEPro- U PECypPcocOeperarInmx
OPOIECCOB B XUMHUYECKOW TEXHOJIOTUH, HEDTEXUMHUU U OMOTEXHOJIOTHU

(HaMeHOBaHKE AUCIUILIHHBI)

Tema Nel. BBenenue

1) Paznu4anbie (hOpMBI TPEICTABICHHSI MOJICIIH.

2) MojenupoBaHHe MTPH UCCIICIOBAHUN TEXHOJOTHYSCKUX MTPOIIECCOB.

3) UtepaTuBHbIi XapakTep Mporecca MOACIUPOBAHUS.

4) Kiaccudukanus MOJICIICH.

5) Maremarndeckasi MOJICIb ITpoliecca.

6) Kiacc neTepMUHUPOBAHHBIX MOJIETICH.

7) Kiacc cToxacTHYEeCKHX MOJIEICH.

8) Maremarndeckasi MOJIENIb TEIIO0OMEHHOTO MpoIiecca.

9) Maremarnyeckas MOJIeIb MaCCOOOMEHHOTO MpoIecca.

10) MaTemaTHuecKre MOJICIIH KpAaeBhIX 3a/1a4.

11) Marematr4yeckue MOJIe) i 0OpaTHBIX 3a/1a4 TEIJIO- ¥ MacCoIepeHoca.

12) AHaIUTHYECKOE PEIICHHEe MaTEeMaTHUYECKHX MOJIEICH XUMHUKO-TEXHOJOTHYECKUX
IIPOIIECCOB.

13) UucneHHOe pEHICHHE MaTEeMAaTHYECKMX MOJeNIeld XMMHKO-TEXHOJIOTHYSCKUX
MPOIIECCOB.

14) AcumMnTOoTHYECKOE pelieHue MaTeMaTUYECKUX Mojenei XUMUKO-
TEXHOJIOTUYECKUX MPOLIECCOB.

15) Bepudukanus 1 aeKBaTHOCTbIO MOJICIIH.

16) AnropuT™ IpOBEPKHU aIcKBATHOCTH MO/ICIIH.

17) Mojenb nacalbHOIO CMEIIEHUS XMMHKO-TEXHOJIOIHYECKOI0o IpoIiecca.

18) Mojenb uaealbHOTO BBITECHEHUSI XUMUKO-TEXHOJIOTHYECKOTO MPOIiecca.

19) Inddy3uoHHass MOAETH XUMHUKO-TEXHOJIOTUIECKOTO MPOIIecca.

20) SdeeuyHast MOJICITb XMMHKO-TEXHOJIOIMUECKOIO IIpoIiecca.

Tema Nob. MOI[eJIHpOBaHl/Ie npoueccoB XUMMUKO-TEXHOJOTHYECKHUX CHCTEM Ha



OCHOBE YPaBHEHUI1 0aJ1aHCA MOTOKOB YHEPTUH

1) Pacckaxkute 0O pa3MYIHBIX CIIOCO0aX OpPTraHM3AIMH TEIIOOOMEHAa B XUMHUYECCKOM
peakTope.

2) Bo3MOkHBIE TeMIIepaTypHbIC PEXKUMBI IPOTEKAHUS PEAKIIMH U TEIUIOBBIC PEKUMBI
npouecca B peakrope. IIokaxure cXemMbl PeakTOpOB, B KOTOPBIX OCYIIECTBIISIOTCS
TaKue PEKUMBI.

3) Mogaenb mpolecca UAeaaIbHOrO BBITECHEHHUS C TEIUIOOTBOJOM M3 30HBI PEAKIIHU.
[TapameTpsl OT KOTOPBIX 3aBUCST IMOKA3aTEIH MPOIECCa.

4) BenmuuuHa aguabaTthyeckoro pasorpeBa. IlouemMy STOT mapameTp JydIe
XapaKTEpHU3yeT BIMSHUE PEaKUUU HAa TEMIEPATYPHBIA PEXKUM TEXHOJIOTHUYECKOIrO
npoliecca, Yem TerioTa peakiuu?

5) Kak Oymer MEHATbCS CTENCHb MPEBpAIllCHUs M TeMIeparypa B peakTope
UJCAIBHOIO BBITECHEHUS MIPHU MPOTEKaHUU afguadaruueckoro mpouecca. CornocraBbTe
3TU U3MEHEHHUSI C U30TEPMUYECKHUM MPOIIECCOM.

6) B kakom pexume aguabaTHUECKOro peakTopa (MICalbHOTO BBITCCHCHUS WIIH
UJICATLHOTO CMEIICHHS) TeMIIEpaTypa Ha BeIxoJie OyaeT 0ombine? OO0CHYIHTE OTBET.
7) TIpow3BOIUTENHLHOCT, KaKOTO M3 PEAKTOpOB OyAeT Ooblle. WACaTBHOTO
BBITECHEHUS WJIM MJCAIbHOTO CMEIICHHUs TMpH MPOTEKAHWU anabaTHYeCKOro
nporecca? OO0CHYHUTE OTBET.

8) Kak wMeHnseTcss Temmeparypa B TpyOYaTOM peakTope C TEIUIOOOMEHOM,
OCYILECTBJIIEMOM YE€Pe3 CTCHKY IMPH MPOTEKAHUU. a) K30TEPMHUYCCKON peakiuu; O)
HAOTEPMHUYECKON peaKinu?

9) B ueM 0COOCHHOCTh TEMIIEPATYPHOTO PEKUMA B MPOTOYHOM PEAKTOPE UICATHHOTO
CMEUIEHUs TPU MPOTEKaHUU aIuadaTHIEeCcKOro npouecca?

10) Yto Takoe CTalMOHAPHBIA PEKUM, YCTONYMBBIN CTAllMOHAPHBIN pexxumM? B kakoM
TUIIE PEAKTOpa MOXKET MPOSIBUTHCS SIBIEHUE HEYCTOMYMBOCTH CTAIIMOHAPHOTO
pexxnma?

11) Kak opraHuM30BaH IPOIECC B aBTOTEPMHUECKOM peakrope? B ueM ocoOCHHOCTH
ero pexumMa’?

12) Tlpu yBenmuenuu temreparypbl Ha 10 rpagycoB KOHCTaHTa CKOPOCTH PEaKIIHH
BO3pociia B JBa pa3za. Ha cKkonbKO Hago M3MEHUTH JJIMHY PEaKkTopa HI€aTbHOTO
BBITECHEHUSI, YTOOBI MOJYUYUTh TO ke mnpeBpanieHue. [logrBepaure 3To ¢ MOMOIIbIO
MaTEMaTUYECKON MOJIeTTH 1 N300pa3uTe rpadyiIecKu.

13) KakoBa onTuManmpHas TeOpeTHYECKas TemIeparypa JUisi HeoOpaTUMOW u
obOpatumoi (9K30- ¥ SHIAOTCPMHUUCCKUX) XUMUUICCKUX PEAKITUH.

14) Cdopmynupyit 3amady ONTUMH3AIMKM IOCICAOBATEILHOCTH KUAKO(A3HBIX
PEaKTOPOB C MEMIATKaMHU U PemnTe ee (peakius IMepBOro MmopsIka, TEMIIEPaTyphl B
peakTopax OJAMHAKOBEIE).

Kpurepuu oueHku:

MakcuMaJIbHOE 4HCiIOo 0annoB — 8 0alIoB BBICTABISIETCS €CIAM coOeceIOBaHHE
NpPOTEKaeT TMpU aKTUBHOM OOMeHe wuHpoOpMaluer MeXAy CTyJIeHTaMH W
mpenojaBareyieM; BOINPOCHI W OTBETHI CIEAYIOT ¢ OOEMX CTOPOH; OTBETHI
TIOJTHOIIEHHBIC M Pa3BEPHYTHIC; BO BpeMsi coOECeTOBaHUS CTYACHTHI IMOJHHMAIOT
WHTEPECHBIC U OPUTHHAIBHBIC TPOOJIEMBI.



MunumajgbHoe 4uciio O0aiIoB — 5 Oajijia BBICTABIACTCS MPU MPEUMYLIECTBEHHO
OJTHOHAINPABJICHHOM IOTOKE MH(OpPMAIMH; OTBETHI CTYJACHTOB OJHOCIIOXXHBIE U 0€3
Pa3bACHEHHI, BOIPOCH HOCAT TPUBHAIBHBIA XapakTep, BO Bpemsi Oecemsl
MPAKTUYCCKA HE TOJHUMAIOTCS OCTpble MPOOJEMbI M HE TPHUBOJIATCS B KauyeCTBE
IPUMEPOB MPAKTUICCKUE CUTYAIHH.



