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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITAaNOB UX (popMHUPOBAHUA

Cnoco6eH OCyIIeCTBIATh MOUCK, KPUTUYECKHUM aHAJIN3 U CUHTE3 MH(POPMAIUH, TPUMEHSATh CUCTEMHBIN MOIX0. TS

3HaeT METOAMKH TIOUCKa, cOopa u 00paboTku HH(MOPMAIIHH; aKTyaTbHbIE POCCHIICKUE U 3apyOeKHBIE UICTOYHUKU

uH(popmanmu B chepe npodeccnoHaIbHON ASSITENIHOCTH; METOJ CUICTEMHOI'O aHAIN3a

YMeeT npuMeHsTh METOAMKHY TToHcKa, cOopa u 00paboTKU MH(MOPMAIIMH; OCYIIECTBISATh KPUTUUECKUH aHAIIU3 U

CHHTC3 I/IH(bOpMaHI/II/I, HOqueHHOﬁ M3 pa3HBIX HCTOYHUKOB, IPUMEHATH CUCTEMHBIN MOAXO0d JJIsI pCUICHUA

Brnaneer HaBbikamMu MOUCKa, cOopa u 00pabOTKH, KPUTHYECKOTO aHAK3a U CHHTE3a HH(POPMaIINK; HCIOJIb30BaAHUS

Kypcosoii npoekr
(pabota)

HanmenoBaHHe OLIEHOYHOTO cpeacTBa

He mpeagycmoTpensl

OTYET 10 JIA0OpaTOpHOM padore,
cobecenoBanue, pedepar, KOHTPOIbHAS
paborta

He npeaycmoTpensl

OTYET 10 JIA0OpaTOpHOM padore,
cobecenoBanue, pedepaT, KOHTPOIbHAS
paborta

He npeaycmoTrpensl

YK-1
peIIeHus MOCTaBJIEHHBIX 3a71a9
VK-1.1
VK-1.2
IMOCTaBJIEHHBIX 3a7a4
VK-1.3
CHUCTEMHOT0 MOJX0/1a JUIsl PEIICHHsI TTOCTABICHHBIX 3a/1a4
HNunexe Drtansl hopMupoBaHUs KOMIeTeHIMH (yKa3aTh Bce TeMbl u3 PI1)
Komnerennuu Jlexuuu JTaGoparopHbie
3aHATUA
Tema 1, Tema 2, Tema 3, Tema 1, Tema 2, Tema 3,
VK-1.1 Tewma 4, Tema 5, Tema 6, Tema 4, Tema 5, Tema 6,
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-1.2 Tema 4, Tema 5, Tema 6, Tema 4, Tema 5, Tema 6,
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,
Tema 7, Tema 8, Tema 9 Tema 7, Tema 8, Tema 9

OTUET 10 JIA0OpaTOpHOM padore,
cobecenoBaHue, pedepaT, KOHTPOIbHAS
paborta




Ilepeuens ouenounvix cpeocme no oucyunaune (M00yJiio)

HazBanue Jluanasor oleHoK Kou-Bo Bceero
MUH - MaKC
JlaGopaTopHble 3aHATUS 4-7 9 36 - 63
Pedepatsr 4-8 1 4-8
CobecenoBanue 4-8 1 4-8
Kontponbsnas pabora 16-21 1 16-21

Uroro: 60— 100

IMkajxa oneHnBaHUA

Hudpos | Beipaxke |CinoBecH

oe HHE B oe
BbIpaske | 0aj1ax. | BbIpake
HHe HHe

Kpurepun oueHKH MHAMKATOPOB JOCTHKEHHs PU (popMme
KOHTPOJIA:

3a4dyerT

- 60 - 100 | 3aureno

OneHka «3a4T€HO» BBICTABISETCA CTYJICHTY, €CIM OTBEThl Ha
BOIIPOCBHl 110 TE€MaM JUCLMIUIMHBI IOCJIEAOBATEIbHBI, JIOTHYECKU
U3JIOKEHBI, JOIYCKAIOTCA HE3HAYUTEJIbHbIE HEIOYETHl B OTBETE
CTyJIEHTa, TaKW€ Kak OTCYTCTBHE CaMOCTOSITEJIbHOIO BBIBOJA,
peueBble OLIMOKY U IIp.

He
3a4TEHO

- Huxe 60

OLeHKa «HE 3a4TEHO» BBICTABIISIECTCS CTYACHTY, €CIIM CTyAEHT He
3Ha€T OCHOBHBIX IOHSATHUI TEMbl IUCHMIUIMHBI, HE OTBEYAET Ha
JIOTIOJTHUTEIIbHBIE U HABOJSIINE BOIIPOCHI MPENOJaBaTENs.




KpaTKafl XApaKTEePUCTHKA OLCHOYHDBIX CpeaACTBa

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

1 |JIabopaTopHoe 3aHATHE B xoze 1abopaTtopHBIX pabOT CTYICHTHI OBIAJCBAIOT Tewmb!1 mabopaTOpHBIX
YMCHHUAMU NOJIB30BATHCA pa6OTaTB C HOpMAaTHUBHBIMU SaHHTHﬁ; 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
CTYJICHTOB HABBIKOB MPUMCHCHHUS MOJTYYCHHBIX 3HAHUMN JIJIS
peIIeHNs MPaKTHIECKHX 3a/1a4 B MIPOIlecce COBMECTHOM
JISSITEIBHOCTH C MPENOAABATENIIMHU.

2 |KonrponbHas paboTa CpencTBo MpOBEpKH YMEHUH MPUMEHSTH IMOTyYeHHBIC 3HaHUS | KOMIUIEKT KOHTPOIBHBIX
JUTSL peLICHNS 3a71ad ONPEeNICHHOTO THIIA 110 TeME WIIH 3a/IaHMi 110 BapHaHTaM
pasgeny.

3 |Pedepar [IpoxykT camocTosATEeTHHOI paboTHI CTyIeHTA, Tewms! pedepaToB
MPECTABIISIONININ CO00 KpaTKOE U3JI0KEHUE B TUCHMEHHOM
BHJIC MTOyYSHHBIX PE3yIbTATOB TEOPETUICSCKOTO aHAIIN3a
omnpeeeHHON HayuHO# (Y4eOHO-HUCCIIeI0BATENbCKOM) TEMBI,

TJIe aBTOP PACKPBIBACT CyTh UCCIEAYEMOH MPOOIEMBI,
MPUBOLUT Pa3IMYHBIE TOUKHU 3PEHUS
4 |CobecenoBanune CpencTBo KOHTPOJIsl, OpraHU30BaHHOE KaK CHeIMaabHas Bomnpoce! mo

Oecema mpermogaBaTess ¢ 00yJarOMKUMCS Ha TEMBI, CBI3aHHBIC
C U3y4YaeMoll TUCIMIUTMHOM, ¥ PACCYMTAHHOC HA BBISICHCHHUE
o0BeMa 3HaHUI 00yYaIOIIerocs TI0 OMPeeICHHOMY pa3ieiy,
TeMe, MpodJIeMe U T.II.

TeMam/paszienam
JIACIUTUTHHBI




MuHucTepcTBO HAyKH U BhIcIEero oopasoBanus Poccuiickoit @enepanuu
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)

[Tpoduns/mporpamma: _ «MallIMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

JUIsL 00y4aroLuXcsl MPeAyCMOTPEHO POBEECHUE J1A0OPATOPHBIX 3aHITHMA.

JIaGopaTopHbIe 3aHATHS [0 TUCIHUILIAHE MPOBOAITCSA B CIENHUAIBHO 000PYI0BAHHBIX
nabopatopusix € MPUMEHEHUEM HEOOXOJUMBIX CpeAcTB o0yuyeHus:: 1abopaTopHOro
o0opynoBaHusi, 00pa3LOB ISl UCCIENOBAHUN, METoAMYECKUX Nocoouil. Llens nmpoBeneHus
1a00paTOPHBIX PAa0OT - MPAKTHUECKOE OCBOCHHE TEOPETUUYECKHX IMOJIOKEHUH JEKIIHOHHOTO
MaTepuana, a TakXke BbIpaOOTKa CTYJIEHTAaMU ONPEIECICHHbBIX YMEHUW U HaBBIKOB
CaMOCTOSTEIBHOIO dKCIIEPUMEHTUPOBAHUS.

JlabopaTopHas paGora Nel.

Pa3z)a50ml<a Mooenell CMAYUOHAPHBIX NPOUECCO6 U UX peutenue YuCieHHbiMu Memooamu.
(mema nabopamopnoii pabomer)

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

2) maetcs mpuMep, pelICHUs 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOM B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS IS BBITOJHCHHUS JTaOOPaTOPHOM paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;

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

JlaGopaTopHasi paGora Ne2.
Paspabomka modeneii _cmayuoHaprvlx npoyecco8 u_ux peuieHue acumMnmomuyeckumu

Memoodamu.
(mema nabopamopnoii pabomut)

1) npuBOIATCS U TOSCHSIFOTCS TEOPETHUSCKUE ACTICKThI, PACKPBIBAIOIINE CYTh
nabopaTtopHoii paboThI;

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

3) npUBOAATCS METOJMUCCKUEC YKa3aHUsI ISl BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npeutaraeTcs IpUMEpHas CTPYKTypa OTdeTa 1o J1abopaTopHOi padoTe;

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

JlabopaTopHasi padora Ne3.



P(JS’DCI6OWZKCI Mmooenetl HeCmayuoHApHbIX npoueccoe u ux pewernue YucjaieHHbIMU

Memoodamu.
(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 paGora Ne4.
Paspabomka modeneii necmayuoHapuvix Npouecco8 u ux peuleHue 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 padota Ne5.

MO()eﬂUDOGGHue 06pamelx 3a0ay menjio- u MACCONEPEHOCA.
(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 padota Ne6.

OnmuMuS‘auuﬂ XUMUKO-MEXHOI02UYEeCKUX npoueccos MEeMoOoM MO@@]ZUDOGCIHU’I.
(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.

JlabopaTopHasi padota Ne7/.

Pa3pa60m1<a pezpecCcCuOrrblx Mooenell MexHON0CUYeCKUX npouyeccos.
(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.

JlaGopaTopHasi padorta Ne§8.
Paspabomka onepamopmbix u mexHono2uyecKux cxem Muno8blX NPOYEcco8 XUMUYECKOU

MexXHOoJ1o2UuU.
(mema nabopamopnoii pabomut)

1) npUBOIATCS U TOSACHSFOTCS TEOPETHUECKUE ACTICKThI, PACKPBIBAIOIINE CYTh
nabopaTopHoOii paboTHI;

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

3) NpUBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npensaraercsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHOii paboTe;

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

JlabopaTopHas paGora Ne9.
Paspabomka moleneti munogvlx d1emMeHmos 000pyo0osanus ¢ NOMOWbI0 cucmem

KOMNnvriomepHro2o MO()@]ZUDO@GHUﬂ MEXHOJI02UUECKUMU npoyeccamu.
(mema nabopamopnoii pabomer)

1) npUBOAATCS U TOSACHSFOTCS TEOPETHUECKUE ACTIEKThI, PACKPBIBAIOIINE CYTh
nabopaTopHoii paboTHI;

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

3) NPUBOASTCSA METOMNYECKUE YKA3aHUs JUIS BBIMOJHCHHUS JTAOOPATOPHOI paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 0 paboTe.

Kpurtepnu onenku 1adopatopHsix pador

[Tpu moaroToBke K JadboparopHoi padoTe mo AucHuIuinHe «CoOBpeMEHHbBIE TPOrPaMMHBIC
KOMIIJICKCHI JId pacyeTra 060]C)VI[OBaHI/I$I» CTYACHT OOJIKCH BBITIOJIHUTDH CIICAYIOIINEC BUIbI
pabor:

MunumaibHblii | MakcuMaJIbHBIH
Buasi pador
0asn 0asn
CamocTrosiTenbHas mpopadoTka
TEOPETUYECKOTO MaTepuraia K JJabopaTopHO 0,8 1,4
pabote
O3HakoMJIeHHE C YCTaHOBKOH, MpUOopom,
METOJMKOW BHITIOJTHEHUS J1a00paTOPHOU 0,8 1,4
paboThl
Brinonnenue He0OX0IUMOT0 SKCIIEPUMEHTA 0,8 1,4
O06paboTka pe3yabTaTOB HCCIEIOBAHMS, 08 14
noctpoeHue rpaduxkos ’ ’




AHanu3 pe3yJbTaTOB UCCIIEI0BAHUS U BBIBOJ]

0,8 1,4
o pabote

UTOI'O: 4 7

Takum oOpa3om, Kaxjas JlabopaTopHasi paboTa OlleHMBaeTcsi MUHMMyM B 4 Oana,
MakcuMyM B 7 6asoB. [locne BeIMOMHEHNS BCeX pabOT PacCUUTHIBACTCS UTOTOBBIM Oal Mo
JTAHHOMY OILICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM J1a00OpaTOPHBIM paboTam.



MuHucTepcTBO HAYKH U BhICIIEro oOpa3oBanus 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

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

(k00 u naumenosanue)

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

KoMmiekT 3agaHuii 1Jisi KOHTPOJIbHOM padoThI
1o jucruruiae (Moayio) «MoIeIupoBaHUe SHEPTo- U PECYPCOCOeperaroImx
IIPOIIECCOB B XUMUYECKON TEXHOJIOTHUHU, HEHTEXUMUU U OMOTEXHOJIOTHH

(HaMMeHOBaHKE AUCLUILIMHBI)

KounrpoJuabsHas padora

Tema Ne/7: MeToabpl pemieHHsi MaTeMATHYeCKHX Mojesieil MPOLECCOB XMMHUKO-
TEXHOJOTHYEeCKHUX CHCTEM.

KontponbHass pabora mnpegHa3HayeHa Uil ONpPEACNICHHS CTENEHU YCBOEHUS
CTYJIEHTaMH YHCJEHHBIX M aCCUMITOTHYECKUX METOJOB PEIICHHUS MaTeMaTUYECKHX
MojieJIel TEIUIOBBIX K MACCOOOMEHHBIX MTPOLIECCOB XMMUKO-TEXHOJIOTUYECKUX CUCTEM.
3aganue

CpencrBamu VBA MS Excel paspabotaiiTe ajaroputM pemieHdss MaTeMaTHUYeCKON
MOJENM JUIsl MCCIIEIOBAHUS IMpollecca OXJAXKIEHUS IJIaCTUHBI M3 3aJaHHOTO
MaTepuaiga Tpd CUMMETPUYHOM KOHBEKTHBHOM TEIUIOOOMEHE C  OOKOBBIX
ITOBEPXHOCTEM.

TpeOoBanus:

1. Ucnone3ys cpeacta VBA MS EXxcel, paspaboraiite sxpanHyio (GopMy ajs BBOAA
3a/IaHHBIX MAPAMETPOB.

2. Pazmectute Ha 9TOM ke (opMe KOMAHIHYIO KHOIKY M CO3/JaliTe MPOUEIypy —
00pabOTYMK HAXKaTUS HA ATy KHOTIKY.

3. Mcnonb3yss MaTeMaTHUECKYI0 MOJIENb TEIUIOOOMEHHOr0 Mpolecca ¢ rpaHUYHbIMU
YCIOBUSIMM KOHBEKTHBHOIO TEIIOOOMEHA IUIaCTUHBI CO Cpeloil, paspadoraiite
YUCJICHHBINA WM aCUMITOTHUYECKHI CIOCO0 €€ perieHusl.

4. Ha ocHOBe MOJYYEHHOTO peHIeHus pa3zpaboTaiTe aaropuTM NPOrpamMMbl s
MOJIEJIMPOBAaHMS 3aJaHHOTO IIpoLEcCa.

5. 3amyctute mporpaMMmy Ha BbllOJIHeHUE. Eciu oHa paboraer 6€3 OHIMOOK, BBI
noiayuyutre Ha jgucte MS Excel tabmuiy aias mocTpoeHus SMIophsl TeMIeparyp Ha
MIOJIOBUHE TOJIIMHBI T1acTuHbl ¢ uHTepBasiom 100 cexyH.

6. [To maHHBIM TOJyYWBIIEHCS TaOIUIBI, C MOMOIILI0 MacTepa auarpamm MS Excel
MOCTPONTE 6 SMIOp YIS pa3fMYHBIX MHTEPBAJIOB BPEMEHU Ha OJIHOU 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 MakcuMajibHOH oueHKH Ha 21 6aJLi:

Brimonaens! Bce TpeboBanus 3aaHusl K pabore. BeiOpaHa coOoTBETCTBYIOIIAs 3a7a4de
MaTeMaThdeckas Mojelb. [IpaBuibHO chopMysrpoBaHbl KpaeBble (HadajabHbBIC,
IpaHUYHBIC) YCIIOBHS MOJEIM Ipoliecca. [ paMOTHO BBIMOJHEH MMOA00pP MeToja
pemeHus. be3 ommbok pa3paboTaH alropuT™M pernieHus 3aaadu. TekcT pa3paboTaHHOM
IIPOTPAMMBI B TTOJTHOW MEPE COOTBETCTBYET pa3padOTaHHOMY ajlTrOpUTMYy. BeimomHeHa
Bepu(UKaIUs MOACIM H TeCTHpoBaHWe TmporpamMMmbl. C IOMOINBIO MOJAEIH
NPOU3BEJCH  BBIYUCIUTENBHBIA  JKcriepuMeHT.  [lomyueHHble — pe3ynbTaThl
MPEICTaBIICHBI B HArsiqHOW Gopme. CraenaHbl MpaBUIIbHBIE BHIBOJBI 10 pe3yJbTaTaM
MOJICTTUPOBAHUSI.

Kputepuii onenku na 19 6an10B:

Brimonaens! Bce TpeboBaHMs 3a1aHus K pabore. BeiOpaHa cOOTBETCTBYIOIIAs 3a7ade
MaTeMaThdeckas Mojenb. [IpaBuibHO chopMysIrpoBaHbl KpaeBble (HadajabHbBIC,
rpaHWYHBIC) YCJIOBHS MOJCIU IMpolecca. BbIMogHEH TOA00p HE  CaMoro
3h(hHEeKTUBHOTO MeTo/Ia pemieHus. B  anropuTme pemieHus 3aJadyd  HMEIOTCS
HECYyIIeCTBeHHbIC OIMMOKH. TekcT pa3paboTaHHOW MpPOrpaMMbl HECKOJIbKO HE
COOTBETCTBYET pa3pabOTaHHOMY anroputMy. He coBceM KOPpEKTHO BBINIOJIHEHA
BepuuUKauss MOACIM H TecTUpoBaHuWe TmporpamMMmbl. C MOMOIIBIO MOJAEIH
NPOU3BEJCH  BBIUYMCIUTCIBHBIA  JKcrepuMeHT.  [lomydeHHBIE — pe3ynbTaThl
NPEJCTaBICHb B HArJSIAHON (hopMe, HO HE COBCEM YAOOHBI Ui TOCIEAYIOIIETO



aHanu3a. B Oonblueil yacTu caenaHsl MPaBUIIbHBIE BBIBOJABI MO pe3yJibTaTaM
MOZEIIMPOBAHUS.

KpuTtepuii MUHUMAJIbHOI OlleHKH Ha 16 6aJ/U10B:!

BoeimonHensl He Bce TpeboBaHMs 3ajaHus K pabore. BriOpana He BIOJIHE
COOTBETCTBYIOILYIO 3aJjaue MaTreMarudeckas Mojenb. B ¢dopMynnpoBke KpaeBbIX
(Ha4anbHBIX, TPAHWYHBIX) YCIOBUH MOJENH TMpolecca HWMEIOTCS — OIIUOKH,
HekoppekTHO BBINOIHEH MOAOOp MeToJa pelleHus. B anropurme pemeHus 3aaadu
UMEIOTCSl HenoueThl. TekcT pa3paboTaHHOW HporpaMMbl B HEKOTOPOW CTENEHU HE
COOTBETCTBYET pa3paboTaHHOMY airopuTMmy. He BbimosmHeHa BepudHUKalus MOAETU
WIN TECTUPOBaHHE NporpamMbl. C MOMOIIBIO MOJENH MPOU3BEIECH BBIYUCIUTEIIBHBIN
skcriepuMeHT. llomyueHHble pe3ynbTaThl NpEICTaBI€Hbl B Trpaduueckoi (opme,
OJIHAKO HMX HaIJIIHOCTh  HEBbICOKA. (CrenmaHbl  BBIBOABI IO  pe3yJibTaTaM
MOJIEJTMPOBaHUS, HO B UX (POPMYIUPOBKE UMEIOTCS OLIUOKHU.

KpuTepuii olieHKH «HEY10BJIETBOPUTEIbHOY!

Ecnmu xoTs Ob1 OIMH W3 TEPEUMCIICHHBIX KPUTEPUEB [T MUHUMAIBLHON OIICHKH HE
coOJII0/1aeTCs, BHICTABIIAETCS OLICHKA «HEYIOBIETBOPUTEIBHO», pad0oTa BO3BpPAILAETCS
Ha JJ0palboTKY.



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

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

(k00 u naumenosanue)

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

Temsl pepepaTon
10 AUCHHIUIHHE (MOIyTI0) «MOIenMpoBaHue SHEPTO- U PecypcocOeperaronmx
IPOLIECCOB B XUMUYECKOW TEXHOJIOTUH, HEYTEXUMUU U OMOTEXHOJIOTUN»

(HaMeHOBaHKE AUCIUILIHHBI)

1) Maremarudeckass MoOJEIb Ipolecca «ra3 — JKHIKOCTb» M BBIPOKEHHE IS
Ha0JI0JaeMOW CKOPOCTH MPEBPAILlCHUS.

2) CxopoCTh IpeBpaIeHHsI MPOIECCa «Ta3 — KUIAKOCTh» B PA3HBIX PEKHMAX.

3) Bo3MOXHOE YMEHBIIICHUE CKOPOCTH MPEBPALICHHS B MPOIECCE «Ta3 — JKUIKOCTHY
IpY TIOBBIIIEHUH TeMIEPaTyphl.

4) CKOpOCTh TPEBPAICHHUS B TPOILECC «Ta3 — JKUAKOCTH» B PA3HBIX PEKUMAX €T0
POTEKAHUS.

5) Karanus m xatanuzarop. BimsHue karamm3aTopa Ha paBHOBECHE B XUMHUYECKON
peaxkuuu.

6) MartemaTnueckasi MOJENb TpOIecca B MOPHCTOM IUIOCKOM 3€pHE KaTalnu3aTopa.
['paHndHbIC YCIOBUS ypaBHEHUS MOJICIH MPoIIecca.

7) Ha ocHOBe MaTeMaTHYECKOW MOJEIH TIpOolecca B TOPUCTOM IUIOCKOM 3EpHE
KaTajau3aTopa - pacmpeleieHHe OTHOCUTENBbHOM KOHIICHTpAallMd B 3€pHE U
Ha0JIt0/1aeMasi CKOpOCTh TPEBPAILICHHUS .

8) CrerneHp MCIONB30BaHUS BHYTPEHHEW MMOBEPXHOCTH Katanu3zaropa. [lapamerpsl, ot
KOTOPBIX OHA 3aBHUCHT.

9) BimsiHue KOHICHTpAIMU, TEMIIEPATYPhI, pa3Mepa 3epeH KaTau3aTopa U CKOPOCTH
MOTOKA Ha CKOPOCTh T€TEPOreHHO-KaTATUTHUECKOT0 Mpolecca.

10) Maremaruueckas MOJENb Mpollecca Ha IMOBEPXHOCTH pasiena (a3 («raz —
TBEP0E», KATATUTHYECKUI MPOIIECC) C YIETOM TEIIOBOTO (P (PeKTa PeaKIuy U CBSI3b
KOHIICHTpAIUH (CTEIICHU MPEBPALICHHS) ¥ TEMIIEPATyPhl IOBEPXHOCTH.

11) I'paduueckuii criocod onpeaeeHns: TeMIepaTyphbl TOBEPXHOCTH B T€TEPOTCHHOM
nporecce.

12) HeotHO3HAYHOCTh CTAIIMOHAPHOTO PEKUMA.

13) OOmwuit moaxox K TMOCTPOCHHIO MaTeMaTHYeCKOH MoOJenu Tmpolecca B
XUMHUYECKOM peakTope. bamaHcoBble ypaBHEHUS MpoIiecca B peakTope B 00IIeM BU/IE.



14) DneMeHTapHBI 00BbEM, JUII KOTOPOTO COCTABJISIOTCS OallaHCOBBIC ypaBHEHUS
mpoliecca B peakTope. DIeMEHTAPHBIN 00BEM 11 EMKOCTHOT'O PEAKTOpa ¢ MEIIAIKOM.
15) TlonoOue MaTeMaTHYECKHX MOJENIeH pa3HBIX IpoleccoB («ra3 — TBEpAOe» W Ha
HEMIOPUCTOM 3€pHE KaTtaju3aropa, B TpPyOUaTOM pEaKTOpe U HEMNPOTOUYHOM
€MKOCTHOM, B peakTope O0apOOTaXXKHOM U C TICEBJIOOKMKEHHBIM CIIOEM, B
ra30’KHJIKOCTHOM HACaJ0YHOM PEaKTOPE U BO BPAIAIOIIEMCS C TBEPIBIM PEarcHTOM).
16) IMTpu3Haky KiIacCHU(PHUKAIMU XUMHYECKOTO IMPOIecca W XHUMHYECKOTO pPeaKkTopa
MOTYT OBITh UCITOJIb30BaHbI MPU aHAJIU3E MIPOIIECCa B XUMUUECKOM PEaKkTopeE.

17) TlomoOue wu paziumyWe Tpolecca B PEAKTOpax HACATBHOIO CMEIICHHUS
NEPUOUIECKOM U UICATHEHOTO BHITECHEHUSI.

18) IlpenenbHOE MpeBpalIeHUe, KOTOPOE MOXKHO IMOJNYYUTh B PEAKTOPE HICATLHOTO
CMEIIEHUS MEPUOIMYECKOM IPU MPOTEKaHUU oOpaTUMON peakiuu. MaTemaTuueckas
MOJIEIb U TpadruecKkoe perieHue.

19) IlpenenpHOE MpEBpAIICHUE B PEAKTOPE HICATBHOTO CMEIICHUS MEePHOAMYECKOM
Py MPOTEKAaHUW OOpaTHMOM peakiuu. Marematwdeckas MOJenb W Tpaduyueckoe
perieHue.

20) Maremarnueckass MOJENb IpoIlecca B PEAKTOPE HIACATLHOTO BBITCCHEHHS IPH
NPOTCKAHUU CJIOKHOW pEakIMW: a) ¢ MapayieIbHOH CXeMOW MpeBpamieHus; 0) ¢
MOCJIEIOBATEIHLHOM CXEMOM MpeBpaIeHUsI.

21) H3MmeHeHHE KOHIICHTpAIlMM BEIIECTBA IO O0BEMY THPOTOYHOIO peaKTopa
U7CAUTHBHOTO CMEIIICHUS.

22) IlpuuuHbl OTKIOHEHHS DPEKHUMOB B IPOMBIIUICHHBIX PEAKTOpax OT PEKUMOB
UJICATBHOTO CMEIIICHUS U BHITECHEHUS.

23) Tumbl TPOIECCOB, IS KOTOPBIX IIEIeCOO00pa3Hbl PEaKTOPhl B PEKHUMAX. a)
UJICAJILHOTO CMEILCHHUS MEePHOIUYCCKOM; 0) HICaJbHOr0 CMEIICHHUS MPOTOYHOM; B)
UJICTbHOTO BHITECHEHUS.

Kpurepun onenku:

MunumanbHoe yncio 6amioB — 4 6asna BEICTABISETCS MPU HEIOCTATOYHOMN CTENEeHU
PACKPBITHS TEMBI B XOJI€ CBOCTO BBICTYILICHUS, IPUBEICHHUS HEUETKUX apTyMEHTOB H
HE BIIOJHE aKTHBHOE Y4YacTHE B JAWCKYCCHHU TI0 TIpoOiieMe, KoTopast Obljla pacKphiTa B
X0JIe JOKJIaa.

MaxkcumanbHoe 4YHuCiIO OawioB — 8 0auioB BBICTABISAECTCS TPU IOJTHOIICHHOM
PaCKpBITUU TEMBI B XOJI€ CBOETO BBICTYIUICHUS, TIPUBEICHUS YETKUX apTyMEHTOB H
JIOKA3aTeNbCTB, a TAKXKE aKTHBHOE Y4acTHE B JIUCKYCCHH IO TIpoOiiemMe, KoTopas Oblia
packpbITa B X011 AOKJIAa.
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