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Ilepeuenv komnemenyuil u UHOUKAMOPOE OOCMUNICEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN08 POPpMUPOGAHUA 6 NPOYecce 0CE0EHUA
OUCUUNIUHDL
Komnerenmus:

OIIK-4 CrnocobeH obecrieunBaTh MPOBEAECHUE TEXHOIOIMUYECKOIO MPOIecca, UCIOIb30BaTh TEXHUYECKUE CPEACTBA Ui KOHTPOJIS MMapaMeTpoB
TEXHOJIOTUYECKOI0 IPOLECCA, CBOMCTB CBHIPbS M I'OTOBOM IPOJYKIMH, OCYIIECTBISATh MU3MEHEHHE NAapaMETPOB TEXHOJIOIMYECKOIO IMpolecca IpU
W3MEHEHHUU CBOWCTB ChIPbs
WNHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU!

OIIK-4.1 3naeT mpouecchl XMMHYECKON TEXHOJOIMH, anmnaparbl U METOABl X pacdeTa, OCHOBHBIE IOHATHUS YHApBJIEHUS TEXHOJOTMYECKUMU
IIpoLecCaMH, METObl ONTUMHU3AUN XMMHUKO-TEXHOJIOIMUYECKHUX MPOLIECCOB, METOAOJIOTHIO UCCIIEI0OBAaHUS B3aUMOJCHCTBUS IPOLECCOB XUMUYECKUX
MPEBPAIICHUH U SIBIICHUI IEPEHOCA

OIIK-4.2 VYwmeer mnoaOuparh MapamMeTpbl M BbIOMpaThannaparypy Uil KOHKPETHOI'O XMMMKO-TEXHOJOTMYECKOro IpPOLIecca, OLEHUBATh
TEXHOJIOTUYECKYI0 3()(PEKTUBHOCTh IMPOU3BOACTBA, NPUMEHATH METOIbl BBIYMCIUTEIBHOM MaTeMaTHMKM M MaTeMaTU4eCKOH CTAaTUCTUKH JUIs
MOJIETUPBOAHUS U ONITUMHU3ALNN XUMHUKO-TEXHOJIOIMUECKUX MPOIIECCOB

OIIK-4.3 Bnaneer HaBbIKaMM TEXHOJIOTMYECKHUX PAacueTOB, OINpPEJCNICHUs] TEXHOJIOIMYECKHMX IIOKazaTesled Mpoliecca, yNpaBJIeHUS XUMHUKO-
TEXHOJIOTUYECKMMH CHUCTEMaMH U METOJIaMU PETYJIUPOBAHNS XUMUKO-TEXHOJIOTHYECKUX IIPOLIECCOB;

Komnerenmus:

OIIK-6 CnocobeH moHMMaTh NPUHIUIBI PabOTHl COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJOTMM W HCHOJB30BaTh UX JUIS pEIIeHHs 3aiad
po¢eCcCHOHATILHOM 1eATeNbHOCTH
WNHauKaTophl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-6.1 3HaeT npuKiIaHOE COBPEMEHHOE ITPOrpaMMHOE 0OecTieueHne, MPUMEHSIEMOe B OTpaciu

OIIK-6.2 YMeeT BbIOpaTh U MPUMEHHUTH ONTUMAIBHYIO MIPUKIIAHYIO IPOTpaMMy ISl pELIeHNs] KOHKPETHOH 3a/1a4u

OIIK-6.3 Briayeer HaBbIKaMH IPUMEHEHMSI IM(DPOBBIX TEXHOJOTUH JJIsl pelIeHHs 3a1a4 NpodecCUOHATbHON AESITEIbHOCTH

Hnouxamoput Omanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDL
00CmudIceHus Jlexkuyuu Ilpakmuueckue Jlabopamopnwvie Kypcoeoit npoexm Haumenoeanue
Komnemenuuu 3aAHAmMUA 3aHaAmun (paﬁoma) OUECHOUHO20 cpedcmga
OIlK-4.1 Tema 1-16 Tema 9, Tema 10 Tema 1-12 He npedycmompennt Ilocewenue nexyuit,
Jnabdopampusie padbomot,
Konnokeuym 1,2,
KOHmpoibHan paboma,
3auem, IK3amen
OIIK-4.2 Tema 4-16, Tema 9, Tema 10 Tema 1-12 He npedycmompenut IHlocewenue nexyuii,




Jnabdopampusle padomot,
konnokeuym 1,2, 3auem,
IK3AMEH

OIIK-4.3

Tema 4-16

Tema 1-12

He npedycmompenut

Hlocewenue nexuuil,
Jnabopampusle padbomot,
3auem, IK3ameH

OIIK-6.1

Tema 1-16

Tema 9, Tema 10

Tema 1-12

He npeoycmompenut

Ilocewenue nekuyuil,
aadopampusie pabomot,
konnokeuym 1,2, 3auem,

IK3AMEH

OIIK-6.2

Tema 4-16

Tema 9, Tema 10

Tema 1-12

He npedycmompenul

Ilocewenue nexyuii,
aadopampusle pabomot,
konnokeuym 1,2, 3auem,

IK3AMEH

OIIK-6.3

Tema 1-12

He npedycmompenui

Ilocewenue nexyuil,
Jaabdopampusie padomot,
3auem, IK3ameH




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)
o qucuuiirae 51.0.31 MoaennpoBaHue U ONTHMHA3ALMS XUMHUKO-

TCXHOJIOTHYCCKHUX ITPOLHCCCOB

6 cemectp
OueHnBamue MeponpUsITUSsI Kou-Bo Basbl
min | max
MeponpusiTusi TEKYIIEro KOHTPOJIs
KontponbHas padora 1 4 10
JlaboparopHbie pabOTHI 4 32 50
3aver 1 24 40
NTOI'O 60 100
7 cemecTp
OuenuBawinue MepoONpPUATHS Koua-Bo basbl
min |  max
MeponpusiTisi TEKyIIEro KOHTPOJIs
[Tocemnenue nexuit 1 9 18
Pacuernas pabora 1 10 14
KomnnokBuymsl 2 10 14
Konrponbnas padota 1 7 14
DK3aMeH 1 24 40
NTOI'O 60 100




HlIxana ouenusanusn

Mudposoe | Boipaskenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB NJOCTHKeHUS NPU GopMe KOHTPOJIS:
BbIPa:KeHH e oaJjIax: BbIPa)KeHH e JK3aMeH / 3a4eT ¢ OLEeHKOM 3a4yer
5 87 -100 Ornmnyno  |OLeHKa «OTJIMYHO» BBICTABIAETCS CTYAEHTY, €CIM TEOpeTHYecKoe
(3auTeHo) |comepikaHHE Kypca OCBOCHO MOJHOCTBIO, 0€3 MpOoOesoB; MCUYEPIBIBAIOIIE,
MIOCJIEIOBATENIbHO, YETKO W JIOTMYECKH CTPOMHO W3JIaraeT MarepHual;
CBOOOJIHO CIIpaBIISICTCSA C 3aJadyaMM, BONPOCAMH U JPYTHMH BUJAAMH
MPUMEHEHHUS] 3HAHUH;, WCIOJIb3YeT B OTBETE JOIMOJHHUTENbHBIA MaTepual
BCE MPEAYyCMOTPEHHBIE NPOTPaMMOIl 3a/JaHHs BBITIOIHEHBI, KaYeCTBO HX
BBITIOJTHEHHSI OLCHEHO YHWCIOM OaioB, ONM3KUM K MaKCHMalbHOMY;
aHaNMM3UPYeT TMOJYYCHHBIC PE3YNbTaThl; MPOSBISET CAMOCTOSITENBHOCTH
. Ouenka «3aUTCHO» BBICTaBIIACTCS
MIPH BBITTOJTHEHUH 3a/IaHAN
CTYZIEHTY, €CIIM OTBETHl Ha BOIPOCHI IO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIIH TEOPEeTUYECKOe
TeMaM JUCHUIUIMHBI TIOCJIEAOBATEIbHEI,
(3auTeHo0) |comep)kaHWME Kypca OCBOEHO TIIOJHOCTHIO, HEOOXOAWMBIE MPAKTUIECKUE
JOTUYECKH  M3JIOKEHBI,  JOIMYCKAIOTCS
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
. HE3HAUUTEIbHbIE HEIOYeThl B OTBETE
nporpamMMoil  o0y4eHHs ydeOHbIE 3a/laHMsl BBIIOJHEHBI, Ka4eCTBO HX
CTyJ€HTa, TaKHMe Kak  OTCYTCTBUE
BBITIOJIHEHHUS [JOCTaTOYHO BbIcOKoe. CTyOEeHT TBEpAO 3HAET Marepual,
CaMOCTOSITENILHOTO ~ BBIBOJIA,  pEYEBbIC
TPaMOTHO ¥ 10 CYIIECTBY H3JIaraer ero, He JNOMycKas CyWECTBEHHbIX| ' .o '
HETOYHOCTEW B OTBETE HA BOIPOC. p
3 60 -73 YnoenerBopu [OnieHKa  «yIOBJIETBOPUTENIBHO»  BBICTABISETCS  CTYyAEHTY,  €CIH
TEILHO TEOPETHYECKOE COJep)KaHHe Kypca OCBOSHO YAaCTHYHO, HO TPOOENBl He
(3a4TeHO) [HOCAT CYNIECTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEIYyCMOTPEHHBIX
MPOTPaMMOii 3aJJaHNH BBITIOJTHEHO, HO B HUX UMEIOTCS OIMHOKHU, IPH OTBETE
Ha MOCTaBJICHHBIA BONPOC CTYAEHT JIOMyCKAaeT HETOYHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HAPYNICHUS JIOTHYECKON
MOCJIE/IOBATEILHOCTH B U3JI0KEHUH IPOrPaMMHOT0 MaTepuaa.
2 Hwuxe 60 HeynosnerBop|OueHka «HEyIOBIECTBOPUTEILHO» BBICTABISETCS CTYIEHTY, ecii OH He|OLeHKa «HE 3a4T€HO» BBICTaBIISETCS
WUTENBHO  |3HAeT 3HAYUTEIbHOM 4YacTd NPOrpaMMHOIO Marepuana, JOIMyCKaeT|CTYAEHTY, €CId CTYAGHT He 3HaeT
(He 3a4TEHO) |CYIIECTBEHHbIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHHUSMU|OCHOBHBIX TMOHATHI TEMBl TUCIUIUINHBI,
BBHITIOJIHSICT ~ TIpaKTH4YecKue  paboThl, HEOOXOAMMBbIE TPAKTHYSCKHE|HE OTBEYAeT Ha JIONMOJHHUTENLHBIE U

KOMIIETEHIIMA HE C(HOPMHUPOBAHBI, OOJBIIUHCTBO MPEIyCMOTPEHHBIX
porpaMMoi 00ydeHUs1 y4eOHBIX 3aJaHWil HE BBITIOJHEHO, KaueCTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM OaJyIoB, OJIM3KIM K MUHUMAJIBHOMY

HaBOJAIIHWEC BOIIPOCHI MPETIOJaBaTCIIA.




Kpartkas xapakTepucTHKa OLIeHOYHBIX CPeICTBa

3HAHUA 110 3apaHce OHpeZ[eJIeHHOﬁ METOOAUKE  IJIA

pemieHus 3amad Wi  3aJaHud [0  MOMAYJII0 WU

JUCIIUITJIMHE B 1I€JIOM.

Ne Haumenosanue Kpamkasa xapakmepucmuka ouenounozo cpeocmea Ilpeocmaenenue
OUEHOUHO20 OUEHOUHO20 cpedcmea
n/n cpedocmea 6 ghonoe
1 2 3 4
1. JlaGopaTopHas OT0 BUI yueOHOI1 pabOTHI, IETBI0 KOTOPOH SBISIETCS TeMbl TabopaTOPHBIX
pabora n3ydeHue (MCCciIel0BaHne, N3MEPEHNE) XapaKTePUCTHK paboT, KOHTPOIHHBIC
71a00paTOPHOrO 0OBEKTA. BOTIPOCHI 110 TEME
nabopaTopHOM paboOTHI,
Llens nabopaTOpHBIX 3aHATHI: OCBOCHHE H3y4aeMOM BOTIPOCHI K
yueOHOM  JMCUUIIIMHEI, HpI/IO6peT€HI/£C HaBI)IKO? KOILTOKBHYMY
MPaKTUYECKOTO PUMCHEHUS 3HAHUH yaeOHOM
IUCLMIIIINHBI (mucIuIInH) c HUCIIOJIb30BaHUEM
TEXHUYECKUX CPEJICTB U (W) 000PYIOBAHUS
2. Komnoksuym CpescTBO  KOHTpPOJIS YCBOCHHS y4yeOHOro Matepuana|Bompocsr mo te-
TEMbI,  pa3jiena  WId  pa3/ielioB  TUCIUIUIMHBL, |MaM/pa3enam
OpPraHW30BaHHOE Kak y4yeOHOE 3aHATHE B  BUJC|IUCIUTUTAHBI
co0eceJ0BaHMsI MTPENOJaBaTeNs ¢ 00yJalOIIUMHUCS.
3. KontponbHas padota|CpescTBO MPOBEPKM YMEHHH TPUMEHATh TodydeHHbIe | KoMmiekT
3HaHMuA I pCUICHHA 3a/1a4 OIMPEACICHHOI'O TUIIAa 110 TEME | KOHTPOJIbHBIX SaI[aHI/Iﬁ
WIN pasJeny. 10 BapUaHTaM
4. Pacuernas pa6ora  |CpeacTBO NpOBEpPKH YMEHHH NPUMEHATh Mody4eHHbIe|KoMIulekT 3amanuit s

BBITIOJIHEHHST PACYETHOM
paboTsI




MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
TexHomornueckuii pakynbTeT
Kadenpa nedrexumuyeckoro cuaresa

KoMmuiekT BonmpocoB /Jis1 3a4era
no gucuumuiie b1.0.31 «MojenvpoBaHre U ONTUMU3ALNS XUMUKO-TEXHOJIOTHYECKUX
MIPOIIECCOBY

1. PazmenuTh MCXOIHYIO CBHIPBEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha MapoBYIO, JIETKYIO

YIIEBOIOPOAHYIO U TSHKENYIO YIIIEeBOAOPOAHYIO (a3y. OnpeneiauTb COCTaB U pacXoAbl IOTOKOB.

[TapameTpsl MOTOKA NUTAHHUS:

CocraB
HaumeHoBaHre KOMIIOHEHTA Macc. %
Bunnnanerniien 6,92
[ukmorexkcan 21,16
2,2,3 — TpuMeTUNIOyTaH 9,12
[{uc-bytunen 18,64
a-byrunen 3,62
W3omnpen 6,39
3,3 — qUATUIIIIEHTAaH 8,26
JIuBHHMIT 9,98
Boma 12,07
H-bytan 3,84
ITapameTpsl
JlaBnenue, kre/cm (136.) 5
Tewmmeparypa, 'C 95
Macc. Pacxon, kr/4a 13600

2. OnpejenuTh TeMIepaTypy KHICHHS CMECH NpH aGCOMOTHOM jaBieHHH 3,15 krc/cm?.
Paccunrars nomto mapa, IMHaMUYECKYIO BSI3KOCTh, MACCOBBIE IUIOTHOCTD, TEIUIONPOBOIHOCTD U
TEIJIOEMKOCTD IIPOJIYKTa IIPU TEMIIEPATYPE 164°C u u36BITOUHOM faBnennn 2,45 Kre/cM?,

HanmenoBanne KOMIIOHEHTA Macc. %
H-IlenTan 1,12
JluBUHMIT 2,18
MeTuntpeTOyTHIIoBBIN 2Pup 5,60
Anerniien 7,41
Bona 8,00
JumMeTtnioBsiit 3¢pup 6,42
H-I'excan 31,20
AneroheHoH 452
Byranon-2 23,10
benzanpaerun 10,45

3.3 wmcxomHOW CMecH YTIeBOIOPOIOB
OrnpenenuTtb COCTaB U Pacxo/ibl IOTOKOB.

IMOJIHOCTBIO OTACIUTE YIJIEBOOOPOIAbL

Ce — Co.



ITapamMeTpsl NOTOKA NUTAHUSA:

CocTtaB
HanmenoBanre KOMIIOHEHTA Macc. %
OTan 2,65
DTHieH 6,79
IIponaguen 8,34
i-byran 1,64
M3onenran 0,43
Wzomnpen 9,17
I{uknorexcan 33,71
2,3 — TUMEeTHIIOyTaH 12,79
2-3TrnrenTes-1 9,38
3,3-numeTuinesTay 15,1
[TapameTpsl
JlaBeHue, kre/cm’ (130.) 14
Temmepartypa, °C 26
Macc. Pacxon, kr/4 16800
ITapameTpsl IOTOKOB

JlaBnenmue, kre/cM” (136.)

- Bepx 20

- Ky0 21
Houns mapa

- BepX 1

- Ky0 0

4. CpIppeBOM IOTOK, IOCTyNas B OJIOK OXJaXACHHUS, MPOXOAUT Yepe3 JBa OXJIAJAUTEI.

Temmeparypa CHpbsi Ha BBIXOJAE W3 BTOporo ammapata coctautr 115 °C. V3eecta

JHepreTuyecKas Harpyska Ha nepsbiil anmnapart (134 kBT). ConpoTuBieHue He yUUTHIBATb.
Onpenenuth TeMIEpaTypy Ha BBIXOJE U3 IEPBOrO OXJIAAUTENS U HHEPreTUUYECKYIO

Harpy3Ky Ha BTOpOH anmapar.
[TapameTppl MOTOKA MUTAHUS:

CocraB
HaunmMmenoBanne KOMIIOHEHTA Macc. %
2-MeTmI0yTano-1 12,79
H-Honau 6,27
[{uxnorexcan 20,48
W3onpen 2,65
JMATUIIKETOH 8,34
2-sTHineHTes-1 4,65
Anerunen 16,71
2,3 — TUMeTHIOyTaH 7,89
[Iponan 9,38
3,3-IUMETHIIIIEHTaH 10,84
ITapameTpsl
JlaBnenue, kre/cm’ (136.) 2,56
Tewmmepatypa, °C 140
Macc. Pacxon, kr/u 15300

5.Pa3nenuTh MCXOIHYIO CBIPHEBYIO CMech B 3-X (ha3HOM cemapaTope Ha MapoBYIO, JETKYHO
YIIIEBOIOPOAHYIO U TSHKENYIO YIIIEBOAOPOIHYIO (Pa3y. OnpeneiauTb cOCTaB U pacXobl IOTOKOB.
[TapameTpsl TOTOKA MTUTAHMUS:



CocraB

HaumeHoBaHne KOMIIOHEHTA Macc. %
2-3TUI0yTaHOJI-2 6,27
MeTWIrKIOIIEHTaH 7,49
MeTtundeHnnkapOuHOI 1,34
Bununaneruien 9,46
2,2,3 — TpuMeTUnOyTaH 13,51
H3omnenran 4.85
H-OxTan 8,62
JnBuHMIT 23,21
Boma 3,26
H-byTan 21,99

[TapameTpsl
JlaBnenue, kre/cM’ (abe.) 2,41
Temmeparypa, 'C 52
Macc. Pacxon, Kr/4 21800

6.0npenenuTy MaBIEHUE CMECH HA JIMHWW HACBHIIIEHWS MPH TemmepaTrype 73 OC. Paccumrars

JIONI0 Tapa, JAMHAMUYECKYIO BSI3KOCTh, MAaCCOBBI€ IUIOTHOCTb, TEIUIONPOBOJHOCTh U
TEIUIOEMKOCTb MPOAYKTa MPU TEMIIEPATYPE 157°C u u36brTouHOM naBieHuu 2,13 kre/cM.
HaumeHnoBaHnne KOMIIOHEHTA Macc. %
3-3THIIIIeHTaH 9,41
4-meTmirexcen-1 6,37
1,2-neHranued 8,54
[{uc-rexcen-2 16,47
Bona 7,82
OraH 0,94
H-I'excan 4,22
[uknookTeH 9,61
2,3-mumeTmioyreH-1 20,27
H-I'enTan 16,35
7.3 ucXomHOW CMECH YIIeBOJOPOAOB TMOIHOCThIO OTAENUTh YyriaeBoaopoasl Cz; — Ca.
OnpenenuTh COCTaB U PACXOJIbI ITOTOKOB.
[TapameTpsl MOTOKA MUTAHUS:
CocraB
HanmeHnoBanne KOMIIOHEHTA Macc. %
MertunaneTuineH 9,71
ITponajyex 6,47
[{uknoOytene 7,33
i-byran 12,45
H-I'excan 24,01
2-sTrimeHTeH-1 1,76
[{ukorexcan 0,97
2,3 — nuMeTunoyTaH 457
W3omnpen 10,13
3,3-IMMeTHIIIIEHTaH 22,6
ITapameTpsl
JlaBnenue, kre/cm’ (u36.) 3,5

10



Temmeparypa, °C 35

Macc. Pacxon, kr/u 14000

8.ChIpbeBoii MOTOK, OCTyMas B 0JIOK HarpeBa, MPOXOAUT uepe3 JBa HarpeBatens. Temieparypa
CBHIPbs HA BBIXOJIE U3 BTOPOTO alrapara coCTaBUT 95 OC. Mi3BectHa SHEpreTUYecKas Harpy3ka Ha
nepBbIil anmapar (68 kBt). ConpoTHUBIICHHE HE YIUTHIBATD.

Ornpenenutb TEMIEPAaTypy Ha BBIXOJE W3 NEPBOTO OXJIAAUTENS U SHEPreTHUECKYIO
Harpy3Ky Ha BTOpO# anmapar.

HapaMeTpLI IIOTOKA ITNTAaHH .

CocraB
HaunmeHnoBanue koMmoHeHTa Macc. %
Ctupon 7,14
W3onpen 19,43
[{ukorekcan 0,67
MeTunTHIIOBBIN 2bup 4,03
I'excen-1 18,34
2-3TruaneHTeH-1 3,66
JMaTHIIKETOH 14,97
2,3 — nuMeTunoyTan 10,48
[Tpoman 8,84
AneroheHoH 12,44
[TapameTpsl
JlaBnenue, kre/cm’ (136.) 4,0
Temmeparypa, 'C 25
Macc. Pacxon, kr/4 145000
ITapameTpsl IOTOKOB

JlaBnenue, kre/cM” (136.)

- BEpX 5

- Ky0 6
Hons napa

- BEpX 1

- Ky0 0

Kputepun onenkmn:
Jia 3a0unoi (3a04u. BO s XTOB) gopmbl 00yueHus:
MaxkcumanbHo 40 OansioB - 3a MOJIHBINA, pa3BEPHYTHIH OTBET Ha MOCTABJIECHHbBIE BOIPOCHI;
30 6amioB - 3a HETOJIHBIN OTBET, BKIIOYAIOIINNA OIIMOKY B PACKPBITUH MOHSATHI;
MunumManbHo 24 Oanna — 3a HEMOJHBIM OTBET C JOMYIIEHHEM TIpyObIX OMIMOOK Mpu
ONPEAEICHUN CYIIIHOCTH PACKPBIBAEMBIX MOHSATUIA, TEOPUH, SIBICHUMU.

11



MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
roCyapCTBEHHOTO OO/HKETHOTO 00pa30BaTEIbLHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

TexHonornueckuii hakynbTeT
Kadenpa HepTexumMuieckoro CHHTE3a

Y4eObupiM TuIaHOM 1O HampariaeHuio moarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS IS
00yJarmuxcsi MPeIyCMOTPEHO TPOBEACHHE JA0OPATOPHBIX 3aHATHH 1O TUCIHUIUIMHE TI0
nucuummae b1.0.31 «MoaenupoBanue U ONTUMHU3AIUSA XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOBY»

JlaGoparopHble 3aHITHS O TUCIUIUIMHE TPOBOMIATCS B CICHHAILHO 000PYIOBAaHHOM
KOMITBIOTEPHOM KJIacCE€ C NPUMEHEHHWEM HEOOXOJMMBIX CPEJCTB OOYYEHUS: MPOTPAMMHOIO
obecrieuenus (Unisim dezign), meroauueckux nocobwuii. Llens mpoBeneHus J1iabopaTopHBIX
padoT - MPAKTUYECKOE OCBOCHUE TEOPETUUECKHX MOJOKECHHUH JICKIIMOHHOTO MaTepuaa, a TakKe
BBIpAa0OTKA  CTYJCHTAMH  OMNpPEACICHHBIX YMEHUH ©W  HaBBIKOB  CaMOCTOSITEIILHOTO
AKCTIICPUMEHTHUPOBAHHMS.

KommuiekT 3aganuii 1Jis1 1abopaTopHoii padoTsl
JlaGoparopHasi padora Ne 1

«MaTCpI/IaJ'IbeIe MoToKHu. PacueT cBONCTB KOMIIOHEHTOB I CMECH)

2
3aganue 1.1 Onpenenuth TeMIepaTypy KOHASHCAIIMM CMECH TIPH JIaBJieHuH 2 Kre/cM”. Paccunrars
JUHAMUYECKYIO BA3KOCTb, MACCOBBIC IUIOTHOCTH, TEIUIOMPOBOJHOCTh U TEIUIOEMKOCTh MPOAYKTa MpPU

temmeparype 50 °C 1 H36BITOYHOM JaBICHHH 2 KIc/CM.

HanmeHnoBanne KOMIIOHEHTA Macc. %
H-byran 18,63
N300yTan 21,14
a-bytuien 7,07
Tpanc-bytuien 9,98
Iuc-bytunen 8,26
JuBuHMI 11,92
Byraauen-1,2 3,84
[{uxnoOyran 6,39
ByTtun-1 9,14
Bunuianeruies 3,63

3amanme 1.2 OnpenenuTth JaBICHHE CMECH Ha JHHHH HAChIIeHHs npu Temmeparype 78 °C.
Paccuurate gom0 mapa, IUHAMHYECKYIO BS3KOCTb, MAacCCOBbIE IJIOTHOCTb, TETUIONPOBOJHOCTh |

TEII0EMKOCTb NPOyKTa TpH Temmepatype 145 °C u u36brrounom nasnenun 1,5 kre/cm’.

HanmeHnoBanne KoMIoHEHTa Macc. %
H-ITerran 1,12
JuBuHMIT 2,18
H-I'excan 5,60
Anerninen 7,41
Boma 8,00
JMeTuoBelit 2hup 6,42
AueroH 31,20
TMK 4,52
DTaHon 23,10
W3zonponanon 10,45
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3aganue 1.3 OnpenenuTh TeMIepaTypy KOHICHCALIMA CMECH TIPH AaBJIeHHH 4 kre/cm’. PaccunTars

JUHAMHUYCCKYIO BA3KOCTb, MACCOBEBIC IINIOTHOCTH, TCINIOIIPOBOAHOCTH M TEINNIOEMKOCTH IIPOAYKTa IIPpU

temmepatype 110 °C u u36bITOuHOM HaBnennn 1 Kkre/cm’,

HanmMmenoBanne KOMIOHEHTA Macc. %
IIenren-1 2,31
2,3 - nuMeTmIoyTeH-1 4,15
MeTHuauuKIoneHTaln 6,10
2,3-IMMETHINEHTaH 9,25
3-3THIIIIEHTaH 26,70
2-METHIITeKCaH 2,62
Tonyon 3,14
Boga 5,64
Tpanc-OyTuiex 30,40
[{uc-0yTunen 9,69

3apnanmne 1.4 OnpenenuTs AaBICHUE CMECH Ha JIMHUU HACBHIIICHUS HpU Temmeparype 84 oC.
Paccunrtare nonro mapa, AMHAMHYECKYIO BS3KOCTb, MAaCCOBBIE IUIOTHOCTb, TEIUIONPOBOAHOCTh U

TEIIOEMKOCTh POoyKTa 1pH Temiepatype 131 °C u u36brrounom nasnenuu 4,15 kre/cm’.

HanMmeHnoBanne KoMIOHEHTa Macc. %
Asot 0,12
Meraun 1,46
2-MEeTHIITeKCaH 41,00
2,4-muMeTHIIIeHTad 12,60
H-Te€IITaH 0,65
2,3 - numeTmioyTeH-1 2,42
[ukaorekcan 8,17
N300yTriien 31,58
DTanon 0,15
H3onponanon 1,85

2
3aganue 1.5 Onpenenuth TeMIIEpaTypy KOHASHCAIIMM CMECH TIPH JlaBiieHnu 3 kre/cM”. Paccunrars
JUHAMUYECKYIO BA3KOCTh, MACCOBBIC IJIOTHOCTh, TEILUIOMPOBOJHOCTh W TEIIOEMKOCTh MPOAYKTA TPH

temneparype 60 °C u nanenun 2,5 kre/cm’.

HaumenoBanue KOMIIOHEHTA Macc. %
H-Byran 2,65
N300yTan 5,41
a-byrmien 1,31
Tpanc-bytunen 0,14
Iuc-bytunen 0,79
JvBuaMI 9,57
Byranuen-1,2 10,1
[{ukmoOyTan 34,52
byrtun-1 28,9
Bunwnnaneruies 6,61

3ananme 1.6 OnpenennTth JaBICHHE CMECH Ha JMHMHM HachlmleHns npu Temmeparype 90 °C.
Paccuurarts O0JIr0  1apa, AUHAMHYCECKYIO BA3KOCTb, MACCOBBIC IUIOTHOCTH, TCILUIONPOBOAHOCTE H

TEII0EMKOCTb IPOyKTa 1pH Temmepatype 115 °C u u36srrounom nasnenun 1,8 kre/cm’.

HaumeHoBaHMEe KOMIIOHEHTA Macc. %
H-ITeHTan 4.65
JuBuHMI 8,94
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H-I'excan 15,7
Arnernnex 17,6
Bona 0,46
JumMeTtunoBelii a3¢up 0,82
AtnieToH 4,82
TMK 21,21
DTaHol 10,85
H3omponaHoi 14,95

2
3aganme 1.7 OmnpenenuTh TeMmepaTypy KOHICHCAlMM CMECH NpU AaBIeHUH 2,6 Krc/cm’.
Paccunrate nMHAMUYECKYIO BSI3KOCTh, MAacCOBBIE IUIOTHOCTb, TEIUIONPOBOJHOCTE M TEIUIOEMKOCTH

MPOAyKTa mpH TemrepaTrype 94 OC n u36srrounoM mapnenuu 1,9 kre/cm.

HaumeHnoBanne KOMIIOHEHTA Macc. %
Ilenren-1 11,94
2,3 - numeTmIoyTeH-1 0,45
MeTHInuKIOneHTaH 0,91
2,3-IUMETWIIIEHTaH 24,65
3-3TrineHTa’ 10,94
2-MeTWIIreKCaH 5,55
Tonyon 6,42
Bona 7,81
Tpanc-OyTuien 30,21
Iuc-0yTuiex 1,12

3apnanue 1.8 OmnpenenuTs NaBiI€HUWE CMECH Ha JIMHUM HAchllleHUs npu Temmepatype 100 oC.
PaccuuraTe nom0 mapa, JMHAMHUYECKYIO BA3KOCTb, MAacCOBBIE IUIOTHOCTh, TEILJIONMPOBOJAHOCTh U

TEIIOEMKOCTh POyKTa pH Temmepatype 112 °C u u36srrounom nasnenun 2,3 kre/cm’.

HanmMmenoBanne KoMIOHEHTA Macc. %
A3zor 4,34
Mertan 6,17
2-METUIITEKCaH 0,46
2,4-nuMeTnIneHTad 10,64
H-TE€ITaH 24,51
2,3 - nuMeTmII0yTeH-1 0,47
I{uknorexcan 16,45
N3o0yTrnen 20,86
DTtaHon 5,76
W3onponanon 10,34

JlaGopaTopHas padora Ne 2

«Omneparnun pazaenenus. Cenapartop, 3-a3Hblil cenapaTop»

3aganue 2.1.1 Pa3genuTh MCXOIHYIO CBHIPHEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YTIIEBOJOPOTHYIO U TSDKEIYIO YTIeBOJ0POIHYI0 (ha3y. OnpenenuTh coOCTaB U pacXobl TOTOKOB.

ITapameTpsl OTOKA NUTAHUS:

Cocrasn

HaumeHnoBaHue KOMIIOHEHTA Macc. %
H-ITeHTan 1,12
JIvuBHHMIT 2,18
H-I'excan 5,60
Anerunen 7,41
Bona 8,00
JumMeTtnioBslii 3¢up 6,42
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ArnetoH 31,20
TMK 4,52
DTaHoi 23,10
N3onponanon 10,45
ITapameTpsl

JlaBnenue, Kre/em® (130.) 2,2
Temmepatypa, °C 80

Macc. Pacxon, kr/4 6300

3aganue 2.1.2 Pa3nenuTh MCXOIHYIO CBHIPHEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YIIICBOJOPOTHYIO U TSDKEIYIO YIIeBO0PpOIHYI0 (hasy. OnpeenuTh cOCTaB U pacXobl TOTOKOB.,

[lapameTpsl TOTOKA MATAHUS:

CocraB
HanMmenoBanne KOMIOHEHTA Macc. %
H-Byran 18,63
N300yTan 21,14
a-byruinen 7,07
Tpanc-bytuien 9,98
Iuc-bytunen 8,26
JuBuHmn 6,92
Byranuen-1,2 3,84
[{uknoOyTan 6,39
byTtnn-1 9,14
Bununaneruinen 3,63
Bona 5,00
[TapameTpsl

JlaBnenue, kre/cM” (u36.) 3,5
Temmepartypa, °C 44

Macc. Pacxon, kr/da 7000

3aganue 2.1.3 Pa3nenuTh MCXOIHYIO CBHIPHEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha IapoBYIO,
JIETKYIO YTIIEBOJOPOTHYIO U TSDKETYIO YTIeBOJOPOIHYI0 (ha3y. OnpenenuTh cocTaB U pacXobl TOTOKOB.

HapaMeTpLI IIOTOKA IMUTaHUA:

Cocrasn

HanmeHnoBanne KOMIIOHEHTA Macc. %
u-ITenran 1,12
JuBuHMI 2,18
H-I'excan 5,60
Anerunen 7,41
Bona 8,00
Jumernunoserit ahup 6,42
Aneron 31,20
TMK 4,52
DTaHoI 23,10
W3onpomnanon 10,45

ITapametpsl
JlaBIieHue, Kre/cM (130.) 2,2
Temmepatypa, °C 80
Macc. Pacxon, kr/4 6300

3aganue 2.1.4 Pa3nenuTh MCXOIHYIO CBHIPHEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha IapoBYIO,
JIETKYIO YTIIEBOJOPOTHYIO U TSDKEIYIO YIIeBOJ0pOIHYI0 (ha3y. OnpenenuTh cocTaB U pacXobl TOTOKOB.

HapaMeTpLI IIOTOKA IMMTaHUA:

CoctaB

HanMeHoBanue KoMIIOHEHTA

Macc. %

H-byTtaH

18,63
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N300yTan 21,14
a-byruien 7,07
Tpanc-bytwiien 9,98
[uc-bytunen 8,26
JuBuHmI 6,92
Byranuen-1,2 3,84
[{uknoOyTan 6,39
bytun-1 9,14
Bunwnnanerunen 3,63
Bona 5,00
TTapameTpsl

JlaBnenue, kre/cm” (u36.) 3,5
Temnepartypa, °C 44

Macc. Pacxon, kr/4a 7000

3aganue 2.1.5 Pa3nenuTh MCXOIHYIO CBHIPHEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha IapoBYIO,
JIETKYIO YTIICBOJOPOIHYIO M TSHKEIYIO YIIIEBOJOPOAHYIO (hazy. OnpeeiuTh COCTaB U PacXoibl IOTOKOB.

[TapameTpsl IOTOKA MUTAHHUS:

Cocras

HanmMmenoBanre KOMIOHEHTA Macc. %
H-ITenran 1,12
JuBuHUI 2,18
H-I'excan 5,60
Auerniien 7,41
Bona 8,00
JumMeTunoBelit 23¢up 6,42
AueroH 31,20
TMK 4,52
DTtaHon 23,10
W3onponanon 10,45

[TapameTpsl
JlaBnenue, kre/cM” (u36.) 2,2
Temmneparypa, °C 80
Macc. Pacxon, xr/4 6300

3aganme 2.1.6 Paznenuths MCXOJHYIO CHIPBEBYIO CMeCh B 3-X (ha3HOM cerapaTope Ha HapoBYIO,
JIETKYIO YTJIIEBOJOPOIHYIO U TSXKEIYIO YIIIEBOJOPOIHYIO (hazy. OmpesenuTb COCTaB U PacXobl IOTOKOB.

HapaMeTpLI IIOTOKA IMUTaHUA:

CocTtaB
HanmeHnoBanne KOMIIOHEHTA Macc. %
H-Byran 18,63
N306yTan 21,14
a-bytmien 7,07
Tpanc-bytunen 9,98
Huc-Bytuien 8,26
JuBuaMI 6,92
Byranuen-1,2 3,84
[{uknoOyTan 6,39
Byrun-1 9,14
Bunwnnaneruies 3,63
Bona 5,00
ITapameTpsl

JlaBiieHue, Kre/cM (1306.) 3,5
Temnepartypa, 'C 44

Macc. Pacxon, kr/4 7000
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3ananmne 2.1.7 Pa3nenuTs NCXOTHYIO CHIPHEBYIO CMECh B 3-X (ha3HOM celapaTope Ha MapoByIo,

JIETKYIO YTIIEBOJIOPOTHYIO M TSHKETYIO YIIIEBOJOPOAHYIO (haszy. OmnpeeuTh COCTaB U PacXoibl IIOTOKOB.

HapaMeprI IIOTOKA IMUTaHUA:

CocTtaB
HanmvmenoBanre KOMIIOHEHTA Macc. %
H-IlenTan 1,12
JvuBHHMIT 2,18
H-I'excan 5,60
AnetuieH 7,41
Bona 8,00
JumernnoBelii adup 6,42
AueToH 31,20
TMK 4,52
DTaHoi 23,10
Nzonponanon 10,45
[TapameTpsl

JlaBnenue, kre/cm” (136.) 2,2
Temmeparypa, "C 80

Macc. Pacxon, kr/4 6300

3aganue 2.1.8 Pa3nenuTh MCXOOHYIO CBHIPHEBYIO CMECh B 3-X (pa3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YTJIEBOJOPOIHYIO U TSXKEIYIO YIIIEBOJOPOIHYIO (hazy. OnmpesenuTb COCTaB U PacXobl IOTOKOB.

ITapameTpsl MOTOKA NUTAHUS:

CocraB
HaunmeHoBaHne KOMIIOHEHTA Macc. %
H-byTan 18,63
N300yTan 21,14
a-bytunen 7,07
Tpanc-bytuien 9,98
Iuc-byrunen 8,26
JuBuHMI 6,92
Byranuen-1,2 3,84
[{uknoOyTan 6,39
byTtun-1 9,14
Bununaneruinen 3,63
Bona 5,00
ITapameTpsl

JlaBnenmue, kre/cm” (u36.) 3,5
Temmneparypa, °C 44

Macc. Pacxon, kr/4 7000

JlaGopaTopHnas padora Ne 3

«OHCpaI_[I/II/I pasaciICHUA. IIokOMIOHEHTHBIN ACIUTEIIb

3ananme 2.2.1 U3 ucxoaHoi cMecu yrieBoAOPOI0B MOTHOCTBIO OTAETUTh yriaeBoAaopoabl Cs — Cy.

Onpenennuth COCTaB M Pacxobl MOTOKOB.
[TapamMeTps! TOTOKA MUTAHUS:

CocraB
HanmeHnoBanne KoMIOHEHTA Macc. %
IIponan 3,0
n-byran 6,8
i-byran 1,5
n-Iledrau 18,9
Iuxnorekcan 22,0
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2,3 — nuMeTIIOyTaH 16,2

I'enten-1 31,2

3,3-1uMeTwiIneHTay 0,4
ITapameTpsl

Jlanenwue, kre/cm” (136.) 6,0

Temmneparypa, "C 80

Macc. Pacxon, kr/4 6400

[TapameTpsl TOTOKOB

JlaBnenwue, kre/cm” (136.)

- BepX 6,0

- Ky0 6,2
Houns mapa

- BepX 1

- Ky0 0

3aganue 2.2.2 13 ncxoqHON CMECH YTIIEBOAOPOOB MOTHOCTBIO OTENHTh yrieBoaopoasl C; — Cs.
OnpeeuTh COCTaB U PacXo/ibl MOTOKOB.
ITapameTpsl TOTOKA MUTAHHUS:

CocraB
HanmMeHoBaHME KOMIIOHEHTA Macc. %
Oran 28,6
DTHieH 15,4
[Ipoman 14,1
i-byran 1,3
n-Ilexran 45
[ukaorekcan 6,0
2,3 — TUMeTUI0yTaH 6,1
3,3-numeTuiaresTay 24
[TapameTpsl
JlaBnenue, kre/cm” (136.) 14
Temmepatypa, 'C 25
Macc. Pacxop, kr/da 12000
ITapameTpsbl IOTOKOB

JlaBnenue, kre/cM” (u36.)

- Bepx 20

- Ky0 21
Houns mapa

- BepX 1

- Ky0 0

3ananmue 2.2.3 U3 ucxoaHOM cMeCH yIrieBOAOPOAOB MOIHOCTBIO OTAETUTE yriaeBoAaopoabl Cs — Cy.
Ornpeaenurh COCTaB U pacXobl IOTOKOB.
ITapameTpsbl OTOKA NUTAHUS:

CocraB
HaumenoBanue KOMIIOHEHTA Macc. %
IIponan 3,0
n-byran 6,8
i-byran 1,5
n-Iledrau 18,9
Iluxnorekcan 22,0
2,3 — nuMeTmIoyTaH 16,2
Tenten-1 31,2
3,3-1uMeTwiIneHTad 0,4
[TapameTpsl
JlaBIieHue, Krc/cM (1306.) | 6,0
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Temnepartypa, °C

80

Macc. Pacxon, kr/4

6400

3ananmue 2.2.4 U3 ucxoaHOM CMECH YIIIEBOAOPOI0OB MOTHOCTHIO OTACTUTH yriaeBoAaopoasl C; — Cs.
OmnpeaennuTh COCTaB M PACXObI IIOTOKOB.
[TapamMeTps! TOTOKA MUTAHUS:

Cocran
HanmeHoBaHME KOMIIOHEHTA Macc. %
OtaH 28,6
DTHrieH 15,4
IIponan 14,1
i-byran 1,3
n-Ilearan 45
I{uknorexcan 6,0
2,3 — TMMEeTHIIOyTaH 6,1
3,3-1uMeTwiIneHTay 24
ITapameTpsl
JlaBnenmue, kre/cm” (136.) 14
Temmepartypa, °C 25
Macc. Pacxon, kr/4 12000
ITapameTpsl IOTOKOB

JlaBnenmue, kre/cM” (136.)

- BepX 20

- Ky0 21
Hons napa

- BepX 1

- KyO 0

3ananmue 2.2.5 U3 ucxoaHOU cMecH yIrieBOAOPOAOB MOTHOCTBIO OTAEIUTh yraeBoAaopoabl Cs — Cy.
Omnpenenuts cOCTaB U pacXxoibl IOTOKOB.
ITapameTps! OTOKA NUTAHUS:

CocraB
HaunmeHoBaHne KOMIIOHEHTA Macc. %
ITponan 3,0
n-Byran 6,8
i-byran 1,5
n-Ilexran 18,9
[uknaorexcan 22,0
2,3 — TuMeTIIOyTaH 16,2
I'enren-1 31,2
3,3-1uMeTHiIneHTad 0,4
[TapameTpsl
JlaBnenue, kre/cm” (136.) 6,0
Temmepatypa, 'C 80
Macc. Pacxon, kr/4 6400
[TapameTpsl TOTOKOB

JlaBenue, kre/cM” (136.)

- BepX 6,0

- Ky0 6,2
Homns mapa

- BepX 1

- Ky0 0

3aganue 2.2.6 113 ncxoqHOM cMeECH yrIeBOAOPOOB MOTHOCTBIO OTHAENHUTH yriaeBoaopoasl C; — Cs.
OmnpenenuTs COCTaB U PacXo/ bl HTOTOKOB.
[TapameTpsl IOTOKA MUTAHHUS:

CoctaB
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HanMmeHoBaHne KOMIOHEHTA Macc. %
Oran 28,6
DTHrieH 15,4
[Iponan 141
i-byran 1,3
n-Ilearan 45
Iluknorekcan 6,0
2,3 — MMMEeTHIIOyTaH 6,1
3,3-1uMeTHIneHTal 24
[TapameTpsl
JlaBnenue, kre/cm” (u36.) 14
Temmepatypa, °C 25
Macc. Pacxon, kr/4 12000
[TapamMeTpsl TOTOKOB

JlaBnenwue, kre/cm” (136.)

- BepX 20

- Ky0 21
Hons napa

- BepX 1

- Ky0 0

3ananme 2.2.7 U3 ucxoaHOU cMecH yrieBOAOPOAOB MOTHOCTBIO OTAEIUTh yraeBoAaopoabl Cs — Cy.
Omnpenenuts cOCTaB U pacXxoibl IOTOKOB.
ITapameTps! NOTOKA NUTAHUS:

CocraB
HanmMeHoBaHNME KOMIIOHEHTA Macc. %
[Tponan 3,0
n-Byran 6,8
i-byran 1,5
n-Ilearau 18,9
[uknorekcan 22,0
2,3 — nTuMeTIIOyTaH 16,2
I'enren-1 31,2
3,3-1uMeTHiIneHTad 0,4
[TapameTpsl
JlaBnenue, kre/cm” (136.) 6,0
Temnepartypa, 'C 80
Macc. Pacxop, kr/da 6400
ITapameTpsl IOTOKOB

JlaBnenue, kre/cM” (136.)

- BepX 6,0

- Ky0 6,2
Hons napa

- BepX 1

- Ky0 0

3aganue 2.2.8 113 ncxogHO#M cMeCH yTII€BOAOPOOB MOTHOCTBIO OTHENHUTH yriaeBoaopoasl C; — Cs.
OmnpenenuTs cOCTaB U PacXxo bl IOTOKOB.
[TapameTpsl TOTOKA MUTAHHUS:

CocraB
HanmeHnoBanne KoMIoHEHTa Macc. %
OTtan 28,6
OTrieH 15,4
IIponan 14,1
i-byran 1,3
n-Ilearan 45
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Iluxnorekcan 6,0
2,3 — nuMeTHIOyTaH 6,1
3,3-1uMeTwiIneHTay 24
ITapameTpsl
JlaBreHue, kre/cm’ (130.) 14
Temmneparypa, "C 25
Macc. Pacxon, kr/4 12000
ITapamMeTpsl TOTOKOB
JlaBnenwue, kre/cm” (136.)
- BepX 20
- Ky0 21
Houns mapa
- BepX 1
- Ky0 0

JlabopaTropHasi padoTa Ne 4

«'mapaBnanueckuii pacuet TpydonpoBoaoB. CMmecutens / BerBurensb»

TCXHOJOIrN4YCCKHX ITIOTOKOB.

3aganue 3.1.1 CocTaBUTh CXeMy CMEIICHUS U pa3IeIeHUs] TEXHOJIOTHYECKHUX TOTOKOB.

1. Hcnonw3ys oneparuto CMECUTENb, PACCUUTATh ApaMETPbl CMECH ABYX HOTOKOB. ONpeaennTsb

COCTaB M pacXoj] BEIXOAHOTO moToka (CMech).

2. Hcnonw3ys onepanuio BetButens, pa3zaenuts uMeromuics morok CMech Ha 4eThIpe MOTOKA.

CooTHolleHue MaccoBoro pacxoja nmotokos 0,2:0,35:0,25:0,2

[TapameTpbl OTOKOB:

ITorok 1 | IToToxk 2
Cocras, macc. %
H-ITeHTan 1,12 H-byTan 18,63
JuBuHMIT 2,18 N300yTan 21,14
H-['excan 5,60 a-bytuien 7,07
Aueruiien 7,41 Tpanc-bytuien 9,98
Bona 8,00 Iuc-byrunen 8,26
Jumernunoserit aup 6,42 JuBuHMn 6,92
AueroH 31,20 byranuen-1,2 3,84
TMK 4,52 IuknoOyran 6,39
DraHon 23,10 Bbytun-1 9,14
Nzonponanon 10,45 Bununanerunen 3,63
[TapameTpsl

JlaBienue, Kre/cm® 18 JlaBieHne, Kre/cM’ 26
(130.) ' (u30.) '
Temnepatypa, 'C 50 Temmepatypa, 'C 76
Macc. Pacxon, kr/4 5600 1\;[(:: Pacxon, 4900

3apanme 3.1.2 CocTaBUTh CXEMY CMEILIEHUS U PA3ACIICHUS TEXHOIOTUYECKUX TTOTOKOB.

1. Wcnons3ys oneparuio CMecUTENs, pacCUnUTaTh MapaMeTphl CMECH ABYX MOTOKOB. OnpenenuTh

COCTaB W PacXoj] BEIXOAHOTO moToka (CMech).

2. HCHOJ’IBBY?I OIepalnuro BCTBI/ITCJ'IB, pa3aciinTh I/IMCIO].L[I/IfICH nmotok CMech Ha YCTBIPC IMMOTOKA.

CooTHomeHne MaccoBoro pacxosa notokos 0,4:0,12:0,28:0,2

ITapamMeTpsl TOTOKOB:

Iotok 1 | Iotok 2
Cocras, Mmacc. %
[TenTen-1 2,31 Azor 0,12
i,B - TUMETHUIIOYTEH- 4,15 Meran 1,46
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MeTuanukIIoneHTaln 6,10 2-MeTHIIreKcal 41,00
2,3-IUMeTUINIEHTaH 9,25 2,4-nuMeTUNIIEHTaH 12,60
3-3THIIIEHTaH 26,70 | H-renTaH 0,65
2,62 2,3 - numeTunOyTeH- 2,42
2-METHITeKCaH 1
Tomyon 3,14 Iuxnorexcan 8,17
Bona 5,64 N300yTHieH 31,58
Tpanc-OyTrieH 30,40 | Dranon 0,15
[{uc-0ytuinen 9,69 Wzomnponanon 1,85
ITapamerpsl
JlaBieHue, Kre/cm’ 29 JlaBieHue, Kre/cM’ 35
(130.) ' (130.) '
Temmneparypa, 'C 80 Temmeparypa, 'C 44
Macc. Pacxon, kr/4 6300 Macc. Pacxon, kr/4a 7000

3aganue 3.1.3 CocTtaBUTH CXeMy CMEMICHUS U Pa3IEICHUS] TEXHOJIOTHIECKHUX TOTOKOB.

1. Hcnonw3ys onepaiuio CMeCUTENb, PACCUUTATh TApaMETPhl CMECH ABYX NOTOKOB. OnpeaennTh
COCTaB M pacxoj] BEIXOAHOTO moToka (CMech).

2. Ucnonw3ays onepanuio BerBuTens, pa3nenuts uMeromuiics moTok CMech Ha 4eThIpe TIOTOKA.

CooTtHolieHrne MaccoBoro pacxosa norokos 0,55:0,15:0,1:0,2
ITapameTpsl IOTOKOB:

IToTok 1 | IToTok 2
Cocras, macc. %
H-Ilenran 465 | Ilenren-1 11,94
JuBuHMIT 8,94 | 2,3 - numerunoOyren-1 0,45
H-I'excan 15,7 | MeTwiIluKIIONeHTax 0,91
Auerniien 17,6 | 2,3-pumerunreHTad 24,65
Bona 0,46 | 3-3TmUnnedran 10,94
Jumerunoserii 5¢pup | 0,82 | 2-metmnrekcan 5,55
AleToH 4,82 | Tomyon 6,42
TMK 21,21 | Bona 7,81
OtaHoI 10,85 | TpaHc-OyTuiex 30,21
Nzonponanon 14,95 | luc-Oyruiexn 1,12
[TapameTpsl

JlaBieHue, kre/cm’ 19 JlaBieHue, kre/cm’ 30
(136.) ' (130.) '
Temmneparypa, °C 30 Temmneparypa, °C 52
Macc. Pacxop, kr/da 3250 | Macc. Pacxon, kr/u 4350

3aganue 3.1.4 CocTaBUTh CXEMY CMEIICHUS U Pa3/IeIeHUs] TEXHOJIOTHYECKHUX TOTOKOB.

1. HCHOJ’IBB}’H Orepanuro CMeCI/ITeJ'IL, pacCunuTaTh NapaMeTphbl CMECH [IBYX IIOTOKOB. OHpe}leJ’II/ITL
COCTaB " pacXxoa BbIXOAHOI'O ITOTOKA (CMeCI/I).

2. Hcnonw3ys onepanuio BetBurens, pa3aenuts uMeromuiicst morok CMech Ha 4eThIpe MOTOKA.

CooTtHoleHue MaccoBoro pacxojaa notokos 0,55:0,15:0,1:0,2
[TapameTpsl MOTOKOB:

ITotoxk 1 | ITorok 2
Cocras, macc. %

AzoT 4,34 H-ITenTan 4,65
Meran 6,17 JnBUHMI 8,94
2-METHIITEKCaH 0,46 H-I'excan 15,7
2,4-muMeTHIIIeHTad 10,64 | Auerunen 17,6
H-TEITaH 24 51 Bonxa 0,46
2,3 - nTuMeTUIOyTeH- 0,47 JMMeTHIIOBBIH 0,82
1 3¢up
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ITuknorekcan 16,45 | Aueron 4,82
W300yTHieH 20,86 | TMK 21,21
DTaHoi 5,76 DTaHoi 10,85
H3onponanon 10,34 | MzonpomnaHon 14,95
ITapamerpsl

JlaBnenwue, Kre/cm” 18 JlaBnenwue, Kre/cm” 24
(1130.) ' (130.) ’
Temmepartypa, °C 64 Temmepatypa, °C 61
Macc. Pacxon, kr/4a 5470 Macc. Pacxon, kr/4a 9430

33II3HI/IC 3.1.5 CocraButh CXEMY CMCHICHUA U pasaCJICHNUA TEXHOJIOINUCCKUX IMOTOKOB.

1. Wcnons3ys oneparuio CMeCUTENh, pacCUUTATh MAPaMETPhl CMECH ABYX MOTOKOB. OnpeaennTh
COCTaB M Pacxoj BeIXoAHOTo noToka (Cmecn).

2. I/ICHOJ'II)Syﬂ Orepanuro BeTBI/ITeJ'IB, pasaciIMTh I/IMGIOHII/II‘/JICH notok Cmech Ha YCTBIPC IMMOTOKA.

CooTHoleHne MaccoBoro pacxosa norokos 0,1:0,45:0,3:0,15
ITapameTpbl MOTOKOB:

IToroxk 1 | IToTox 2
Cocras, macc. %

H-ITeHTan 1,12 H-byTan 18,63
JuBuHMIT 2,18 N300yTan 21,14
H-['excaH 5,60 a-bytuien 7,07
Aueruiien 7,41 Tpanc-bytuien 9,98
Bona 8,00 Iuc-byrunen 8,26
AuMeTHIOBEIH 6,42 JuBuHMIT 6,92
a¢up
Aneron 31,20 Byranuen-1,2 3,84
TMK 4,52 I{uknoOyTan 6,39
DraHon 23,10 byTtnn-1 9,14
Nzonponanon 10,45 Bununanerunen 3,63

ITapameTpsl
JaBnenue, 16 JlaBieHue, kre/cm’ 27

2 ) )

kre/cMm” (u30.) (130.)
Temmneparypa, °C 80 Tewmmneparypa, °C 64
1;/51:0. Pacxon, 5800 Macc. Pacxon, kr/4 7300

3aganue 3.1.6 CocTaBUThH CXEMY CMEIICHUS U Pa3/IeIeHUs] TEXHOJIOTHYECKHUX MTOTOKOB.

1. Hcnonw3ys onepanuio CMeCUTENb, pACCUUTATh ApaMETPhl CMECH ABYX HOTOKOB. ONpeaennThb
COCTaB M pacxoj BEIXOAHOTo moToka (CMecn).

2. Hcnonw3ys onepanuio BetBurens, pa3aenuts uMeromuiicst morok CMech Ha 4eThIpe MOTOKA.

CooTtHoleHue MaccoBoro pacxoaa notokos 0,3:0,12:0,38:0,2
[TapameTpbl TOTOKOB:

IToTok 1 | IToTok 2
Cocras, macc. %
Ilenten-1 2,31 Aszot 0,12
i,S - TUMETUIOYTCH- 4,15 Meran 1,46
MeTHIIUKIIONEHTaH 6,10 2-MEeTWIreKcad 41,00
2,3-IMMETHIINEHTaH 9,25 2,4-nuMeTHinenTad 12,60
3-3TUIIIIEHTaH 26,70 | H-renTaH 0,65
2,62 2,3 - nuMeTnn0yTeH- 2,42
2-METHIITeKCaH 1
Tonyon 3,14 Iuxorekcan 8,17
Bona 5,64 N3o0yTHiien 31,58
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Tpanc-OyTuien 30,40 | Dranon 0,15

uc-OyTrieH 9,69 Wzomnponanon 1,85
ITapameTpsl

JlaBnenwue, Kre/cm” 33 JlaBienmue, Kre/cM” 24

(130.) ' (130.) '

Temmepatypa, °C 86 Temrepatypa, "C 49

Macc. Pacxon, kr/4 7900 Macc. Pacxon, kr/4 2600

3aganue 3.1.7 CocTtaBUTH CXeMy CMEMICHUS U Pa3/IeIeHUs] TEXHOJIOTHIECKHUX TOTOKOB.

1. I/ICHOJ'II)Sy}l Orepanuro CMeCI/ITeJ'II), pacCcuuTaTh MapaMeTpbl CMCCU ABYX ITOTOKOB. OHpeI[eJ'II/ITI)
COCTaB U pacXod BBIXOAHOI'O ITOTOKaA (CMCCI/I).

2. Hcnons3ys onepanuio BetButens, pa3aenuts uMeromuicst motrok CMech Ha 4eThIpe OTOKA.

CooTHoleHrne MaccoBoro pacxoja notokos 0,42:0,2:0,18:0,2
[TapameTpbl TOTOKOB:

ITotok 1 | ITotok 2
Cocras, macc. %
H-Ilenran 4,65 ITenten-1 11,94
JuBUHMIT 8,94 i,B - AEMETHIOYTeH- 0,45
H-I'excan 15,7 MeTWIIHUKIIONEHTaH 0,91
Auerniies 17,6 2,3-IUMETWIIIEHTaH 24,65
Bona 0,46 3-3THIIEeHTaH 10,94
AUMCTHIIOBEIH 0,82 2-MEeTHJITeKCaH 5,55
adup
AueroH 4,82 Tomyon 6,42
TMK 21,21 | Boga 7,81
OraHon 10,85 | Tpanc-OyTuieH 30,21
Nzonponanon 14,95 Iuc-OyTuien 1,12
[TapameTpsl
JlaBienue, Kre/cm® 16 JlaBnenue, Kre/cm® 20
(130.) ' (u30.) '
Temmepartypa, 'C 39 Temnepartypa, °C 72
Macc. Pacxon, kr/4 6420 Macc. Pacxon, kr/4 4940

3aganue 3.1.8 CocTtaBUTh CXeMy CMEIICHUS U Pa3/IeIeHUs] TEXHOJIOTHYECKUX TOTOKOB.

1. HWcnons3ys oneparuio CMeCUTENb, pacCUnuTaTh NapaMeTpbl CMECH BYX MOTOKOB. OTpeaenuTh
COCTaB M Pacxoj BeIXoAHOro noroka (Cmecn).

2. Hcnonw3ys onepanuio BetBurens, pa3aenuts uMeromuiicst morok CMech Ha 4eThIpe MOTOKA.

CooTtHomenne MaccoBoro pacxoja norokos 0,3:0,16:0,14:0,4
[TapameTpbl MOTOKOB:

IToTok 1 | IToTok 2
Cocras, macc. %
Azor 434 H-Ilenran 4.65
Meran 6,17 JuBuHUI 8,94
2-METHIITeKCaH 0,46 H-I'excan 15,7
2,4-nmuMeTHIIIeHTad 10,64 | AnerniieH 17,6
H-TelTaH 2451 | Boga 0,46
2,3 - nuMeTHII0yTeH-1 0,47 JIMMETHIIOBBIM 0,82
a¢up
Iluknorekcan 16,45 | Aneron 4,82
N3o0yTrien 20,86 TMK 21,21
DTanoin 5,76 DTanoin 10,85
Mzonponanon 10,34 | UzomponaHon 14,95
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[TapameTpsl

JlaBieHue, Kre/cm’ JlaBnenue,

14 2 2,6
(130.) Kre/em” (130.)
Temnepatypa, 'C 73 Temnepartypa, °C 74
Macc. Pacxon, kr/4 5540 KM;:C. Pacxon, 9640

JlaGopaTopHas padora Ne 8

«Pacyer pekTH(UKAITMOHHON KOJTOHHBD»
3amanne 5. CocraBuTh CXeMy BblAeIeHMs n3ompeHa n3 Cs — MUpon3HON (pakuuu.
XapakTepucTHKa KOJJOHHOTO 000pYIOBaHUs:

ITapameTpsl K-1 K-2 K-3
Huametp 2000 mm 4500 mm 3600 MM
BericoTa obmias 31980 mm 89520 mm 81240 mm
Pacuetnoe naBnenue Bepxa | 0,5 Mlla 0,6 MIIa 0,9 MIla
Pacuernoe nanenue ky6a | (5,0 kre/cm?) (6,0 krc/em?) (9,0 kre/em?)
Pacuernas tremmeparypa 0,55 MIla 0,65 MIla 0,95 MIIa
Bepxa (5,5 kre/em?) (6,5 xre/em?) (9,5 xre/em?)
Pacuernas tremneparypa 74°C 74°C 85°C
Kyba 157°C 105°C 107°C
Yucno Tapenok 40 157 153
Paccrosiane mexay 450mMm 450mMm 400MmM
TapenKaMu Kommaukosrle, Kimanannsie, Knananssre,
Tun tapenok OJTHOTIOTOYHBIE JIBYXTIOTOYHBIC JIByXTIOTOYHBIC
Tapenka nuTaHus 28 44 84
JlaBieHue, Kre/cm’, abe.

- KOHJIeHCaTopa 5 6 9
- KUIIATUIBHUKA 55 6,5 9,5
Crernuduxanuu: 1. Pacxoxn 1. Pacxon ky0. 1. ®daermosoe yucio 1

Kputepun ounenku:

nuctuigta 2700 kr/a

2. Jona JUITJI B

muctmnisaTe 0,001

npoaykra 1000 kr/a
2. Jlons
[Munepunena B
muctmnisaTe 0,001

2. Jons uzomnpena B kyoe 0,4

s 3aounol (3a04. BO miis XTOB) dopMbl o0ydeHusI:

- MakCHMaTbHO 12,5 6ayuToB 3a KaXKAyI0 BBITIOJHEHHYIO Ja00paTopHYyIo padoTy, eciiu pabora

BBITIOJIHCHA B ITOJTHOM O6’beMe, B OTYUCTC MMPAaBUJIbHO U aKKYPATHO BBIIIOJIHCHBI BCC 3alIUCH,

BBIYUCIICHUS,

- 8 6aJUI0B, €CiM B OTYETE €CTh HE3HAUUTENIbHBIE OLIMOKH B 3aIIUCSIX, BBIYUCICHUSAX;
- MUHUMaJIbHO 4 Oaiia, eciiu B OTYETE €CTh TpyOble OMHNOKH
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MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCYJapCTBEHHOTO OI0/PKETHOT'O 00Pa30BaTEILHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
TexHomornueckuii pakynbTeT

Kadenpa nedrexumuyeckoro cuaresa
Cemectp: 7 (5)

HepequL BOIIPOCOB JIA IK3aME€Ha

no qucuuiuinie b1.0.31 «MogenupoBanue U ONTUMHU3ALMS XUMUKO-TEXHOJIOTHYECKUX
IPOLIECCOBY

1. Jlaiite onpenenenue noHstuio «Onrtumusanus X TI»

2. Ilepeunciautp HeopMabHbIE UM IBPUCTUUECKUE OIXOAbI K aHAIU3Y MTPOOIEMHOMN
CUTYallMU B IPOLIECCE PELICHU 3a/1a4 ONTUMHU3ALUN

3. Hamucate OCHOBHOE ypaBHEHHME KPUTEpHUs ONTHMAJIbHOCTH C pPa3bsiCHEHUEM BCeX
NIEPEMEHHBIX

4. OnTumu3anys ¢ 1HeJ0YHCICHHBIMU ePEMEHHBIMU

5. /[laTh ompeneneHue NOHATHIO «AJITOPUTM»

6. Cxema pemenus 3amady ontumm3amuu XTIl mo wmerogy ropu3oHTaIbLHOU
JIEKOMIIO3UIIUH

7. Jatb omnpenesneHue NoHATUIo «MaTeMaTudeckasi MOJeIb»

8. Cxema pemenuss 3amau ontumusamun XTIl mo wMeromy BepTHKaIbHOU
JIEKOMITO3UIIMU

9. Dranbl NOCTAaHOBKU PELICHUS 33124 ONTHMHU3ALUH

10. OnTuMu3zanus ¢ HeI0UUCIIEHHBIMU IT€PEMEHHBIMU

11. 'naBHOE Ha3HAUYEHUE NEPBOIO ATANA MOCTAHOBKH PEIIECHUS 33/1a4 ONTUMHU3ALUN

12. OcHOBHBIE IPU3HAKU AITOPUTMA

13. OOBeKT ONTUMH3ANNY ¥ KPUTEPUI ONTUMATBHOCTH

14. Tlopsimok  BBIMOJIHEHMsSI YMCIEHHBIX pacyeToB B IpOLEcce pEUIeHHs 3ajay
ONTUMM3ALIH

15. XapakrepucTrka nepeMeHHbIX. THUIIbI TepeMEHHBIX

16. Bo3MoHBIE BAPHAHTHI PE3yIbTATOB aHAIN3a WHACKCHOW CTPOKH CHUMILIEKC-TaOIHIIBI

17. Tate onpenenenue NoHATUIO «CUMILIEKC)

18. Drambl MOCTaHOBKY PEMICHHMS 3a/1a4 ONTHUMHU3AINN

19. OcHOBHBIE PU3HAKU AITOPUTMA

20. 3aricatp oOUIMIA BUJ 1IENE€BON (PYHKIIMM M MHOXECTBA JIOMYCTHMBIX AIbTEPHATHB
(AP) nns 3amad, penaeMbIX CUMILIEKC-METO/I0M

21. atp omnpeneneHue MOHATHIO «CHMILIIEKC)

Kpurepun onenkn:

Onenka «oTIMYHO» WK 36-40 GayioB - OTBETHI Ha BOMPOCHI CBUJETEIBCTBYIOT 00 YBEPEHHBIX
3HAHUSAX U YMEHHUH CTYJICHTA.

Onenka «xopouio» 32-35 GayIoB - OTBETHl Ha BOMNPOCHI CBUJETEILCTBYIOT O JOCTAaTOYHBIX
3HAHUSAX U YMEHHUH CTYJICHTA.

OneHka «yaOBIETBOPUTENBbHO» 24-31 Ga/uioB - OTBETHI HAa BOMIPOCHI CBHJETEIBCTBYIOT O
HEJO0CTAaTOYHBIX 3HAHUSIX U OTPAHUYEHHOM YMEHUHU CTYJEHTA.

Onenka «HeynoBiIeTBOpUTenbHO» 0-23 OamnoB - OTBETHl Ha BOMPOCHI CBUAETENBCTBYIOT O
ca0bIX 3HAHUSAX U HEYMEHUE CTYJEHTA.
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MHWHOBPHAYKU POCCUA

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS

BBICIIEI'O O6pa3OBaHI/I$I

«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

TexHomornueckuii pakynbTeT

Kadenpa nedrexmmmuyeckoro ucHresa

Konrtpoabnas padora

no guctumuimae «b1.0.31 MoaenupoBanre U ONTHMHU3ALNS XUMHUKO-TEXHOJIOTHYECKUX

MPOLIECCOBY

I[To 3ayeTHOMY HOMEpY BBHIOMPAIOT BapUAHT M OPOPMIISIIOT B TETPAIH.

Bapuant 3aganue | Tuna 3aganue |l Tuna
1 1 20
2 2 19
3 3 18
4 4 17
5 5 16
6 6 15
7 7 14
8 8 13
9 9 12
10 10 11
11 11 10
12 12 9
13 13 8
14 14 7
15 15 6
16 16 5
17 17 4
18 18 3
19 19 2
20 20 1
21 2 15
22 7 11
23 1 18
24 5 5
25 10 7
26 4 20
27 9 17
28 8 19
29 3 13
30 6 4

3anganmue | Tnna. MarepuaabHbie NOTOKH. PacyeT cBOWCTB KOMIIOHEHTOB H CMECH
Onpenenuts TeMneparypy KUIEHHsI, MaCCOBYIO IIOTHOCTb, MAaCCOBYIO TEINIOEMKOCTb, SHTAJIBIINIO BEIIECTBA
MIPY HOPMAaJIBHBIX YCIOBHAX. 3a7aeM CISAYIONTYI0 HHPOPMAIIHUIO Il MATepHATBHOTO TIOTOKA:

Hms moToka BemecTBo
JlaBnenue 1 atm
Jons mapa 1
Macc. 10151 KOMIIOHEHTa 1
MaccoBbIif pacxo]] BEIIeCTBa 1000 xr/u
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Ne BemecTBo

1 AuleToH

2 benson

3 Tonyon

4 DTHIIOEH30]1

5 JuaTHnoBsli a¢up
6 JlumeTusnoBslit 3G up
7 DTunamneTar

8 DraHon

9 [Tponanon

10 Mertunpopmuar
11 YKcycHasi KUCJIOTa
12 MeTHISTUIIKETOH
13 2-MCTUJITCKCaH
14 [uknorekcan
15 W3o0yTHien

16 H3onponanon
17 [TenTen-1

18 H-byTan

19 JluBuHun

20 TMK

3apganmue || Tuma. HamucaTs oTBET Ha TeopeTHYECKHd BONPOC
. OCHOBBI MOJIETTMPOBAHHSI.
. Teoperuaeckuit meton moctpoeHus moznenu: | — Il satamsr
. Teopetnueckuit merox nmoctpoenus monenu: 1V sram.
O0630p METOOB MOJICTMPOBAHMSA. VIMUTAIIMOHHOE MOJIEINPOBAHHE.
. 0630p MeTo10B MOenupoBanus. Kimaccudukarys CHCTEM UMHUTAIIMOHHOTO MOJICTHPOBAHUS.
. O630p MeTo10B MosienKpoBaHusl. CUTYaIlMOHHOE MOJEIHPOBAHUE.
. O630p MeToOB MosenpoBanusl. Kinaccudukaus CUTyallMOHHBIX CHCTEM.

8. O030p METONOB MOJENUPOBaHMs. DKCrepTHOe MojenupoBanue. CTpykrypa u kinaccupukauus IC 1o
peliaeMon 3agaue.

9. O030p METOJOB MOJIENUpPOBaHus. JKcrepTHoe MoaenupoBanue. Ctpykrypa u kiaccudukamms OC 1o
CBSI3M C peaJIbHBIM BPEMEHEM.

10. O630p METOIOB MOAEIHPOBAaHUA. JKCIepTHOE MojaenupoBaHue. CTpykTypa u kiaccupukamus I3C mo
CTEINIeHN UHTETPAlluy U HA0OPY TEXHMYECKUX CPEIICTB.

11. O630p MeTOIOB MOAETHPOBaHUSA. JKcIepTHOEe Moaenuposanue. CTpykrypa U kinaccupukanus IC 1o
HabOpY MPOTPaMMHBIX CPEZICTB.

12. Marematmueckoe moaenuposanue. Onmcanue XTI ¢ mpuMeHeHneM nudepeHInaIbHbIX YpaBHEHUH B
YACTHBIX [TPOU3BO/IHBIX.

13.Maremaruueckoe MojenaupoBanue. JluddepeHiuanbHple ypaBHEHHS B YaCTHBIX [POM3BOJIHBIX:
KJaccu(uKalys, FPaHUYHbIE YCIIOBHSI.

14. Maremarndeckoe MojaenupoBanue. PaznoctHeiil Meton pemenus JIYUIl

15. Maremarndeckoe MojieTMpoBaHue. PeleHne ypaBHEHHI IEPBOTO MOPSIKA.

16. MaTtemariueckoe MOJIeTUpOBaHNE. Pelnenne 3/uinnTHYecKoro ypaBHEeHuS!.

17. MaremaTndeckoe MoAeInpoBaHue. Pemienne runep0oIniecKoro ypaBHeHUsL.

18. MaremaTndeckoe MoaeInpoBanue. Penenne napaboanyeckoro ypaBHEeHHUS.

19. Maremaruuyeckoe mopnenupoBanue. I[lpumenenne HAYUIl ans onucaHus NpoueccoB NPOHUIAEMOCTH
ra3oB uepe3 MoJMMEpHbIC MEMOpPaHbI.

20. Maremarndyeckoe MOAEIMpoBaHUE. MoJlelMpoBaHUe Ipoliecca MPOHUKHOBEHHS ra3a yepe3 MeMOpaHy
MIPY SKCTIIOHEHIINAIEHO MaafoIIei KOHIIEHTPAINH Ta3a.

Kpurepun ouenku
st 3a0uHOM (3a04. BO a1 XTOB) ¢dopmel 00yuenust:
- MaKCUMaJbHO 14 GayiyioB 32 KOHTPOJIBHYIO Pa0OTY (€ClIi BCE OTBETHI IIPABUIIHHBIC), CHUKACTCS,
€CIIM OTBETHl HEBEPHBIE 32 | HENpaBUIBHBIN OTBET cHUMaercs 1,5 Oana;
- MUHUMAJIFHO 7 OaJIJIOB 32 KOHTPOJIBHYIO padoTy.
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MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
TexHomornueckuii pakynbTeT
Kadenpa nedrexumuyeckoro cuaresa
KommuiekT 3aianuii 1)1 KOJUIOKBUYMOB
no qucuuiuinie b1.0.31 «MogenupoBaHue U ONTUMHU3ALMS XUMUKO-TEXHOJIOTHYECKUX
IIPOLIECCOBY

KouanoxkBuym Ne 1
«Oco0eHHOCTH MOCTAHOBKH THNOBLIX 3aja4 onTumm3anuu XTC»
Haiite onpenenenue nousatuio «Ontumuzanus XTI
OnTuMH3aLKs C y4eTOM JUHAMUKU CUCTEMbI
['opusoHTaIbHAS JEKOMITO3HIIHS TPOOIEMbl ONITUMHU3AINH
[Iporiecc moCcTaHOBKM peleHus 3a/1a4 ONTUMHU3AINT
[Topsimok BBIMOJHEHUSI YUCIEHHBIX PACYETOB B MPOIECCE PELICHUS 3a/1a4 ONTUMHU3AINU
Tunel nepeMeHHbIX
JlaTb onpeneneHue MOHATUIO «AJITOPUTM»
8.3amaun onTUMHU3AIUN
9. OnTrMU3aIKs C ETOYUCICHHBIMH TIEPEMEHHBIMU
10. Cxema pemenus 3agaun ontTumuszanuu X TC mo MEeToay BEpTUKATBHOMN IEKOMITO3UITUH
11. Dramnbl NOCTPOCHHUS MAaTEMATHICCKON MOJIEITN
12. HehopmanbHbIC WM SBPUCTHYCCKHE MTOIXO/IBI K aHATTN3Y MPOOJIECMHON CUTYaAI[UU B
MpoIecce pereHust 3aj1a4 ONTUMHU3ALNT
13. [lath onpenenieHre MOHITHIO «MaTeMaTHudecKas MOJICIb)
14. ."Tpu OCHOBHBIX MPU3HAKOB AJITOPUTMA

NoabkowhE

KomnokBuym Ne 2
«IIpouecc MOCTAHOBKH pPeLICHUs 32124 ONTUMM3ALM U
1. O6mas mocrtaHOBKa 3aJaud ONTMMHU3ALMU M OCHOBHBIE OIpeneseHus. MaremaTuueckas
MOJielb. be3yCIIOBHBIN U YCIIOBHBIN 3KCTPEMYMBI.
2. AHaMUTHYECKUI METOJ] HAXOXIEHUS dKCTpeMyMa (DYHKIIMHM HECKOJIBKUX NEPEMEHHBIX.
3.IIprHIMTIBI TOCTPOCHNUS YUCIEHHBIX METOJIOB ITOUCKA YCIOBHOTO IKCTPEMYyMaA.
4. Mertobl HOKCKA SKCTpEeMyMa (PYHKIIUU
5. Metoas! ontumuzanuu X TII. 3agaun nuHelHOro nporpamMmmupoBanus. CHMITIIEKC-METO/]
6. Metonab! ontuMu3anuu X111, AHAIUTHYECKUE METOIBI
7. Monenu xummudeckux peakropon. PUC
8. Mogenn xumuueckux peakropos. P1IB
9. llpakTMyeckoe TMpPUIOKEHWE TEOPUM PACIHCAHMI B ONTHMHM3AaLUHA TEXHOJIOTMYECKHX
IIPOLIECCOB.
10. lmnamudeckoe nporpammupoBanne. O01as mocraHoBka 3aaayuu JI1
Kpurepum oueHku:

Jnia 3aounoi (3a04u. BO ans XTOB) ¢opwmbl o0yuenus:

MaxkcumanbHO 7 0ajiioB - 3a IMOJIHBIH, pa3BepHYTHI OTBET Ha IOCTaBJIEHHBIE BOIIPOCHI;
6 Oaruta - 3a HETIOJIHBIN OTBET, BKIIFOUYAIOIINN OIMMHOKY B PACKPHITHH MOHSTHIA,

MunuManbHO 5 6ayuia — 3a HEMOJHBIM OTBET € JOMYIIEHHWEM TIpyObIX OIIMOOK Mpu
ONPEIETEHUN CYIIHOCTH PACKPBIBAEMBIX TOHATUM, TEOPUH, SIBIICHUN
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MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

TexHonornueckuii pakynbreT
Kadenpa HepTexumMuieckoro CHHTE3a

KommuiekT 3aganuii 1J1s1 pac4eTHO padoThl

no gucuumie b1.0.31 «MojenupoBaHre U ONTUMU3ALNS XUMUKO-TEXHOJIOTHYECKHUX
MIPOIIECCOBY

Ha Temy «CuMILIEKC-MeTOM»
1. Heo0OxomuMo pemmuTs 3aa4y ¢ MOMOIIBI0 CUMILIEKC-METO/IA.
B mpomblniuieHHOM 11€Xe TPOM3BOAMTHCS JBa BHAA NpoaykTa. Mcmonb3dyeTcss Tpu BHAA
peareHToB, KaXXAbI BUJ peareHTa OrpaHUYMBaeTCs MPOU3BOACTBEHHBIMU 3anacamu. Tpedyercs
OTIPEICITUTh KAKOE KOJIMYECTBO KAKIOTO BUAA MPOAYKTA HYKHO MPOU3BECTH, YTOOBI MPUOBLIHL
ObL1a MaKCUMaJIbHA.

[Tponykr 1 [Ipoayxr 2 HPOI/;ZILOaI(I:;T’iiHHHe
Pearent 1 0,6 0,55 30
Pearenrt 2 0,45 0,52 25
Peareur 3 0,58 0,4 28
Ilena mpoaykra, ThIC. pyO. 550 490

2.Heo0xoanMo pemunTh 3a7a4dy ¢ HOMOIIBIO CHUMILIEKC-METOIa.
B 1OpOMBINUIEHHOM I€X€ MPOU3BOAUTHCA JABa BHAAa mpoAaykra. Mcmomb3dyercs Tpu BuAa
peareHToB, KaKJbplii BUJ peareHTa orpaHu4YMBaeTCs MPOU3BOJCTBEHHBIMHU 3anacamu. Tpebyercs
OTIpPENIeIUTh KaKoe KOJIMYECTBO KaKIOro BHJA MPOJIYKTAa HYKHO NPOU3BECTH, YTOOBI MPHOBLIL

ObLIa MaKCUMAaJIbHA.

ITponyxr 1 [Iponyxr 2 Hpoiiioai:iiHHHe
Pearent 1 0,6 0,55 30
Pearent 2 0,45 0,52 25
Peareur 3 0,58 0,4 28
[{ena mpoaykra, THIC. pyoO. 550 490

3.Heobxonumo pemmuTh 3a/1a4y ¢ MOMOIIBIO CUMITIEKC-METOIa.
B npoMebIniuieHHOM 1€Xe MPOW3BOJWTHCS JBa BHJa mNpoaykTa. lMcmomb3yercss Tpu Buma
peareHToB, KaXKIbI BUJ peareHTa OrpaHNYMBAeTCs MPOU3BOJICTBEHHBIMU 3amacamu. Tpedyercs
OTIPENIETTUTh KaKOe KOJWYECTBO KAXKIOTO BHJIA MPOIYKTa HYKHO MPOU3BECTH, YTOOBI MPUOBLIH

ObLIa MaKCHUMAaJbHA.

ITponyxr 1 [Iponyxr 2 Hpop;zliloai;TiiHHBIe
Pearent 1 0,6 0,55 30
Pearenr 2 0,45 0,52 25
Pearent 3 0,58 0,4 28
Ilena mpoaykra, ThIC. pyO. 550 490
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4.Heo6x0oaMMO penIuTh 3a/1a4y ¢ TOMOIIBIO CUMILIEKC-METO/Ia.
B npoMeIluieHHOM 1€Xe MpPOW3BOAWTHCS JABa BHJA MNpoAykTa. Vcmomb3yercs Tpu BuIa
peareHToB, KaXIAbI BUJ pearcHTa OrpaHNYMBACTCS MPOU3BOJICTBEHHBIMU 3anacamu. Tpedyercs
OTIPENICTUTh KaKOe KOJWYECTBO KAXKIOTO BHJIA MPOIYKTa HYKHO MPOU3BECTH, YTOOBI MPUOBLIL
OblJIa MAKCUMaJIbHa.

[Iponyxkr 1 [Iponyxr 2 Hp OIZZBHO;ZT];?HHHG
Pearent 1 0,15 0,25 18
Pearent 2 0,4 0,55 22
Pearenr 3 0,18 0,35 20
Ilena mpoaykra, ThIC. pyo. 270 300

5. HeoOxoaumo pemunTs 3a7a4y ¢ IOMOUIbI0 CUMIUIEKC-METO/1A.
B nmpombinuieHHOM 1iexe NpOM3BOAMTBCA JBa BHJA HpoaykTa. Mcmomb3yercss Tpu BHza
peareHToB, KaK/Jbplii BUJ| peareHTa OrpaHu4YMBaeTCs IPOU3BOJICTBEHHBIMHU 3anacamu. Tpebyercs
OIpENIeIUTh KaKoe KOJIMYECTBO KaKIOro BHJA MPOJIYKTA HYKHO NMPOU3BECTH, YTOOBI MPHOBLIL

ObLIa MaKCUMaJIbHA.

[Iponyxkr 1 [Iponyxkr 2 Hpoizzoai(:iiHHHe
Pearenr 1 0,15 0,25 18
Pearent 2 0,4 0,55 22
Peareunr 3 0,18 0,35 20
Llena mpoaykra, THIC. pyoO. 270 300

6. HeoOxoanmo pemuTh 3a/1a4y ¢ TOMOIIBIO0 CUMILIEKC-METO/1A.
B nmpombilieHHOM 1iexe NpOM3BOAMTHCA [JBa BHAA HNpoaykTa. Mcmonb3yercss Tpu BuUjaa
peareHToB, KaKJbplii BUJ peareHTa orpaHu4YMBaeTCs MPOU3BOJCTBEHHBIMHU 3anacamu. Tpebyercs
OTIpENIeIUTh KaKoe KOJIMYECTBO Ka)KIOro BHJA MPOJYKTAa HY)KHO HMPOHM3BECTH, YTOOBI MPUObLIb

ObLIa MaKCUMaJIbHA.

Mol | Tpoayer2 | Pommozcrscnne
Pearent 1 0,15 0,25 18
Pearent 2 0,4 0,55 22
Peareur 3 0,18 0,35 20
Ilena mpoaykTa, THIC. pyoO. 270 300

7. Heobxoaumo peuuTh 33/1a4y ¢ TOMOIIbIO CUMILIEKC-METO/1a.
B npoMebIliuieHHOM 1€Xe MPOW3BOJWTHCS JBa BHJa NpoaykTa. lMcmomb3yercss Tpu Buma
peareHToB, KaXXIbI BUJ peareHTa OrpaHUYMBaeTCs MPOU3BOJACTBEHHBIMU 3amacamu. Tpedyercs
OTIPENIETTUTh KaKOe KOJMYECTBO KAXKIOTO BHJIA MPOIYKTa HYKHO MPOU3BECTH, YTOOBI MPUOBLIH

ObLIa MaKCHUMAaJbHA.

ITponyxr 1 IIponyxr 2 TIp OH;?IOaT;T’iiHHHe
Pearent 1 0,1 0,35 15
Pearent 2 0,25 0,4 20
Pearent 3 0,16 0,8 12
Ilena mpoaykra, ThIC. pyO. 160 180
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8. HeoOxoanmo pemuTh 3a/1a4y ¢ TOMOIIBIO CUMILIEKC-METO/1a.
B mnpompinieHHOM Iiexe NPOM3BOAWTHCS [(BA BHJA MNPOAYKTa. Mcmone3yercs Tpu BHIa
peareHToB, KaX/Iblii BUJ peareHTa OrpaHUYMBAETCS MPOU3BOACTBEHHBIMH 3anacamu. Tpelyercs
OIIPEJICTITh KaKOe KOJIMYECTBO KaKJOro BUJIA MPOIYKTA HY)KHO NPOU3BECTH, YTOOBI MPHUOBLIH

ObLIa MaKCUMaJIbHA.

[Iponyxr 1 [Iponyxkr 2 Hp OIZZBHO;ZT];?HHHG
Pearent 1 0,1 0,35 15
Pearent 2 0,25 0,4 20
Pearenr 3 0,16 0,8 12
Ilena mpoaykra, ThIC. pyO. 160 180

9. Heo0xoauMo pemuTh 3a/1a4y ¢ TOMOIIBI0 CUMILIEKC-METO/1A.
B npombinieHHOM Iiexe NPOM3BOJMTHCS J1BA BHJAa MpOAyKTa. Mcmomb3yercs Tpu BHIA
peareHToB, KaK/Jpli BUJ peareHTa orpaHu4YMBaeTCs IPOM3BOJCTBEHHBIMU 3anacamu. Tpedyercs
OIIPEJICTINTh KaKOe KOJIMYECTBO KaKJOro BUJA MPOIYKTa HY)KHO NPOU3BECTH, YTOOBI MPUOBLIH

ObLIa MaKCUMaJIbHA.

[Iponyxr 1 [Iponyxkr 2 Hpoizzoai(:iiHHHe
Pearenr 1 0,1 0,35 15
Pearent 2 0,25 0,4 20
Peareunr 3 0,16 0,8 12
Llena mpoaykra, THIC. pyoO. 160 180

10. HeoO6x0oauMo pemuTh 33jaqy ¢ TOMOIIBI0 CHMIUIEKC-METO/Ia.
B mpombllieHHOM 1iexe NpOM3BOAMTBCA TPU BUAa MpoAykra. Mcmonmpzyercs 1Ba BHIA
peareHToB, KaKJblii BUJ peareHTa orpaHu4YMBaeTCs MPOU3BOJCTBEHHBIMU 3amacamMu. Tpelyercs
OTpENIeIUTh KaKoe KOJIMYECTBO KaKIOro BHJA MPOJYKTAa HYKHO NMPOU3BECTH, YTOOBI MPHOBLIL

ObLIa MaKCUMaJIbHA.

ITpon3zBoacTBEHHBIE
[Iponyxr 1 [Tponykr 2 [Ipoayxr 3 samaca, Kr
Pearent 1 0,16 0,35 0,22 14
Pearent 2 0,2 0,15 0,38 16
Hena npozyxra, 320 270 240
THIC. pYyO.

11. HeobxonumMo pemuTh 3a/1a4y ¢ MOMOIIBIO CUMITJIEKC-METO/1a.

B nmpomblluleHHOM 1i€X€ IIPOU3BOAMTHLCS TPU BUIA Ipoaykra. HMcmomb3yercsa naBa BHIa
peareHToB, KaXKIbli BUJ peareHTa OrpaHUYMBAETCs MPOU3BOJCTBEHHBIMU 3anacamu. Tpedyercs
OTIpPENIeNIUTh KaKoe KOJIMYECTBO KaKIOr0 BHJA MPOJYKTAa HYKHO NMPOU3BECTH, YTOOBI MPUOBLIH

ObLIa MaKCUMAaJIbHA.

IIpon3BoacTBEHHBIE
[Iponyxr 1 IIponyxr 2 [Iponyxr 3 samaca, K
Pearent 1 0,16 0,35 0,22 14
Pearent 2 0,2 0,15 0,38 16
Hena npopyxra, 320 270 240
THIC. pYyO.
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12. Heo6Xx0auMO penuTh 3aauy ¢ TOMOIIbI0 CUMILIEKC-METO/Ia.
B mpombiluieHHOM 1iexe NpOM3BOAMTBCA TpU BUAa MNpoAykra. Mcmonedyercs nBa Buza
peareHToB, KaX/Iblii BUJ peareHTa OrpaHUYMBAETCS MPOU3BOACTBEHHBIMH 3anacamu. Tpelyercs
OIPENIeIUTh KaKoe KOJIMYECTBO Ka)KIOro BHUJA MPOJYKTA HY)KHO IPOU3BECTH, YTOOBI IPUOBLIb
OblJ1a MAaKCHUMaJIbHA.

IIpousBoacTBEHHBIE
[Iponyxkr 1 [Iponyxkr 2 [Iponyxkr 3 samaca, K
Pearent 1 0,16 0,35 0,22 14
Pearent 2 0,2 0,15 0,38 16
Hena nponykra, 320 270 240
TBIC. pYyO.

13. Heo6xoauMo pewuTs 3aauy ¢ IOMOLIbI CUMILIEKC-METO/IA.
NMmeercs nex MpousBOIALIMI Kpacku. B mexe npou3BOANUTHCS TPU BHJA Kpacok. Mcnons3yercs
JBa BHJA KpacuTelei, KaKIblii BHJI KpacuTelledl OrpaHUYMBACTCS ITPOU3BOJCTBEHHBIMU
3anacaMu. TpeOyeTcs onpeaeauTh Kakoe KOJIMYECTBO KaXKA0ro BUJa KPACKU HYKHO IIPOU3BECTH,
4TOOBI TPUOBLIL ObLIIa MAKCUMAJIbHA.

f(y)=9y;1+7y,+8ys—max

0,3y, +0,55y, + 0,21y, <200
AB40.8y, +0,15y, +0,6y, <130
Y1, Y2, Y5 20

14. Heo6x0auMo peluTh 3aauy ¢ IOMOLIbI CUMIUIEKC-METO/Ia.
NMmeercs nex Mpou3BOAAIIMI Kpacku. B mexe npom3BoANTHCS TpH BHJA Kpacok. Mcrons3yercs
JBa BHJA KpacUTeNei, KaIblii BHJI KpacuTelled OrpaHUYMBAETCA IPOU3BOJICTBEHHBIMU
3arnacaMu. TpeOyeTcs onpeAenuTh KaKkoe KOJIMYECTBO KaXKA0ro BUa KPAaCKU HYKHO IIPOU3BECTH,
4TOOBI MPUOBLIL OblJIa MAaKCUMAaJIbHA.

f(y)=9y,+7y,+8ys—max

0,3y, + 0,55y, + 0,21y, <200
Ap40.8y, +0,15y, +0,6y, <130
Y1, Y2, Y3 20
15. HeoOxoaumMo pemuTh 3a1ady ¢ MOMOIIBI0 CUMILIEKC-METO/IA.
Nmeercs nex nmpou3BOIsAIINi Kpacku. B 1iexe npou3BoauThCs TpU BUa Kpacok. Mcnonb3yercs
JIBA BHJA KpACHUTENEH, KaXIblii BHJ KpacHUTEJIed OTrpaHUYMBACTCS MPOU3BOACTBEHHBIMHU

3anacamu. TpebOyercs onpenenuTs Kakoe KOJIMYECTBO KaKJ0ro BUAa KPACKH HY>KHO IIPOM3BECTH,
YTOOBI MPUOBLTH OblJIa MAKCUMAJIbHA.

f(y)=9y1+7y,+8ys—max

0,3y, + 0,55y, + 0,21y, <200
AB10,8y, +0,15y, +0,6y, <130

Y1, Y2, Y3 20
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16. HeobxonumMo pemmuTh 3a/1a4y ¢ MOMOIIBIO CUMILIEKC-METOIa.
Nmeetcs niex npousBosIMid Kpacku. B 1iexe mpou3BOIUTHCS TpU BHUIA Kpacok. Mcnonb3yercs
JIBa BHUJA KpacuTele, KaXIbplii BHUJ KpacUTEIeH OrpaHUYUBACTCA IPOU3BOACTBEHHBIMU
3anacamu. TpeOyeTcs onpeneauTb Kakoe KOJTUYEeCTBO KaXk/I0Tr0 BUAa KPacKU HYKHO IPOU3BECTH,
4T00BI MPUOBLTH OblJIa MAKCUMAJIbHA.

f(y)=12y;+12y,+8y3—max

0,4y, +0,7y, + 0,35y, <120
AB40,8y, + 015y, + 0,6y, <80
Y1 Y2, Y5 20

17. Heo6xoauMo peluTs 3aauy ¢ IOMOLIbI CUMIUIEKC-METO/IA.
Hmeercs nex mpous3BOIALIIMI KPAacKU. B 1exe npou3BOANUTHECS TPU BUA Kpacok. Mcronb3yercs
JBa BHJA KpacuTelei, KaKIblii BHJI KpacuTelledl OrpaHUYMBAETCS ITPOU3BOJCTBEHHBIMU
3anacaMu. TpeOyeTcs onpeaeauTh Kakoe KOJIMYECTBO KayKA0ro BUJa KPACKU HYKHO IIPOU3BECTH,
4TOOBI TPUOBLIL ObLIIa MAaKCUMAJIbHA.

f(y)=12y1+12y,+8y;—max

0,4y, +0,7y, +0,35y, <120
AB408y, +0,15y, +0,6y, <80
Y1, Y5, Y3 20

18. HeoOxoauMo pemuTh 3a/1a4y ¢ TOMOIIBIO CHMILIIEKC-METO/Ia.
Nmeercs 1ex npou3BOJAIIMN Kpacku. B 1exe nmpous3BoauThCs TpU BHUJA Kpacok. Mcnonb3yercs
JIBa BHJA KpacUTeNeHd, KaXAbli BHJ KpacUTENeH OTPaHWYMBACTCS IPOHU3BOJICTBEHHBIMH
3anacamu. TpebOyercs onpenenuTh Kakoe KOJIMYECTBO KaXKJ0ro BU1a KPACKH HY>KHO IIPOM3BECTH,
YTOOBI IPUOBUIH OblJIa MAKCUMAJIBbHA.

f(y)=12y;+12y,+8y;—max

0,4y, +0,7y, + 0,35y, <120
Ap40.8y, +015y, +0,6y, <80
Y1:Y2, Y3 20
19. Heo6xoaumMo pemuTh 3a/1a4y ¢ MOMOIIBIO CUMITIEKC-METOIa.
Nmeetcs nex npous3BosAmMid Kpacku. B 1exe mpou3BoaAUThHCA ABa BUlla Kpacok. Mcnosnb3yercs
TPpU BHUJA KpacUTENEW, KaXIbli BHJ KpPACUTEIEH OIPaHUYMBACTCS IPOU3BOACTBEHHBIMU
3anacamu. TpeOyeTcs onpeneauTb Kakoe KOJTUYECTBO KaXk/10Tr0 BUAa KPack HYKHO IPOU3BECTH,

9TOOBI TPUOBLTL OBl MAaKCUMAJbHA.
f(y)=400x,+380x,—max

0,25x, +0,2x, <18
0,3x, +0,25x, <18
017x, +0,35x, <16

Xy, Xy,X5 20
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20. HeoOxoauMo penruTh 3a/1a4y ¢ TOMOIIBIO CHMILIEKC-METO/1a.
Nmeetcs niex npou3BOsAIIMNA Kpacku. B 1iexe mpou3BOAMTHCS ABa BUIA Kpacok. Mcnonb3yercs
TPU BHJA KpPACHUTENEH, KAXKIbIM BUJ KpPaCUTEICH OrpaHUYMBACTCS IPOU3BOJCTBEHHBIMU
3amacamu. TpeOyeTcs OnpeaeuTh KaKoe KOJTUYECTBO KaXKI0T0 BH/Ia KPACKU HY>KHO ITPOU3BECTH,
4T00BI MPUOBLTH OblJIa MAKCUMAJIbHA.

f(y)=400x;+380x,—max

0,25x, +0,2x, <18
0,3x, +0,25x, <18
017x, +0,35x, <16

Xy, Xy,X5 20

21. Heo6xoauMO peLuTh 33/1a4y ¢ TOMOIIbIO CUMILIEKC-METO/1a.
Nmeercs nex npousBosnid Kpacku. B nexe nmpousBoauThes ABa BUa Kpacok. Mcnoib3yercs
TPU BHJIA KpaCHUTENEH, KaXKIblil BUJ KpacuTelIedl OrpaHUYMBAETCA IPOU3BOJCTBEHHBIMU
3anacamu. TpeOyeTcs onpenenuTh Kakoe KOJIMYECTBO KaXI0r0 BUIa KPACKU HY>KHO ITPOU3BECTH,
YTOOBI MPUOBLTH ObLIa MaKCUMAaJIbHA.

f(y)=400x,+380x,—max

0,25x, +0,2x, <18
0,3x, +0,25x, <18
017x, +0,35x, <16
X, X,,%3 20

22. HeoO6XoAnMO peLIuTh 33/1a4y ¢ TOMOIIbIO CUMILIEKC-METO/1a.
Nmeercs nex npous3BosAMid Kpacku. B 1iexe mpon3BOAHUTHCS JBa BUIA Kpacok. Mcnonp3yercs
TPU BHJIA KpacHUTENeH, KaKIblil BUJ KpacuTelIell OrpaHUYMBAETCS IPOU3BOJCTBEHHBIMU
3anacamu. TpeOyeTcs onpenenuTh Kakoe KOJIMYECTBO KaXKI0T0 BUa KPACKHU HYKHO IMPOU3BECTH,
9TOOBI TPUOBLITL ObLIIa MaKCUMaJbHA.

f(y)=220x,+180x,—max

0,8x, +0,3x, <13
0,15x, +0,55x, <10
0,6x, +0,21x, <10

X[, X,,X3 20

23. HeoOXxoanMO penIuTh 3a/1a4y ¢ TOMOIIbIO CUMILIEKC-METO/1a.
Nmeetcs niex npous3BOsAIIMNA Kpacku. B 1iexe mpou3BOAMTHCS JBa BUIA Kpacok. Mcnonb3yercs
TPU BHJIa KpacUTeNed, KaKIbli BUJ KpacuTelIeld OrpaHUYMBAETCA IPOU3BOJICTBEHHBIMU
3amacamu. TpeOyercs onpeaeuTh Kakoe KOJTUIECTBO KaXKI0T0 BH/Ia KPACKU HY>KHO TTPOU3BECTH,
9TOOBI TPUOBLITL ObLIIa MAaKCUMAJTbHA.

f(y)=220x;+180x,—max
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0,8x, +0,3x, <13
0,15x, +0,55x, <10
0,6x, +0,21x, <10
X[, X,,X3 20

24. Heo0X0oaMMO pemInTh 3a/1a4y ¢ TOMOIIBIO CUMILIEKC-METO/1A.
Nwmeercs nex npou3BOJAIINN Kpacku. B nexe mpousBoauThes 1Ba BUAA Kpacok. Mcnomns3yercs
TPU BHJA KpPACHUTENEH, KAXKIbIM BUJ KpacUTEICH OrpaHUYMBACTCS IPOU3BOJCTBEHHBIMU
3anacamu. TpeOyercs onpenesnTh Kakoe KOJIMYECTBO KaKIO0ro BU1a KPACKH HYKHO IIPOM3BECTH,
4T00BI MPUOBLIH OblJIa MAKCUMAJIbHA.

f(y)=220x,+180x,—max

0,8x, +0,3x, <13
0,15x, +0,55x, <10
0,6x, +0,21x, <10
X, X,,%3 20

25. Heo6xoauMo pemuTh 3a/1a4y ¢ TOMOIIbIO CUMILIEKC-METO/1a.
Nmeercs nex npous3BosIMid Kpacku. B nexe mpou3BOAMTHCSA JBa BUJA Kpacok. Mcnonp3yercs
TPU BHJIA KpacHUTeNel, KaXKIblil BUJ KpacUTeJIEHd OIrpaHUYUBAETCA IPOU3BOACTBEHHBIMHU
3anacamu. TpeOyeTcs onpenenuTh Kakoe KOJIMYECTBO KaXI0r0 BUIa KPACKU HY>KHO ITPOU3BECTH,
YTOOBI MPUOBLIH ObLIa MaKCUMAaJIbHA.

(Y)=220x;+180x,—max

0,8x, +0,3x, <13
0,15x, +0,55x, <10
0,6x, +0,21x, <10

X, X,,X3 20

26. HeoOxoanMo penruTh 33/1a4y ¢ TOMOIIBIO CUMILIEKC-METO/1a.

Nmeercs mex npou3BOIAIIMN Kpacku. B 1exe mpou3BOAWUTHCSA JBa BHUIIA KPACOK.
Hcnonp3yercs Tpu BHAA  KpacuTeNEeW, KaXAbli BUJ  KPACUTEIEHM  OrpaHUYMUBAECTCSA
MPOU3BOJICTBEHHBIMHU 3amacamMu. TpedyeTcs ONpefeuTh KaKoe KOJWYECTBO KaXIOTo BHIA
KpPacK{ HY)KHO MPOU3BECTH, YTOOBI MPUOBLITH OblIIa MaKCHUMAJIbHA.

f(y)=12y,+12y,+8ys—max

0,4y, +0,7y, + 0,35y, <120
AB40,8y, +0,15y, +0,6y, <80
Yi: Y2, Y520

Kpurepun onenkmn:

Jly1s 0uHO-3204HOM (POpMBI OOyUEHUS:
MaxkcumanbHO 14 6anioB — 3a MPaBUIBHO PEIICHHBIC 33/1a4H;
Munumanbao 10 6anioB — 3a pemieHHbIe C OMMMOKAMH 3aa9H.
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