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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
[Tocewenue nekuun 7 4 10
JlaboparopHbie pabOTHI 8 32 50
3aver 1 24 40
NTOI'O 60 100
7 cemecTp
OuenuBawinue MepoONpPUATHS Koua-Bo basbl
min |  max
MeponpusiTisi TEKyIIEro KOHTPOJIs
ITocemenue eKmii 9 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.







KpaTKaﬂ XapaKTepUCTUKA OLUCHOYHBIX CpeACTBa

Ne

n/n

Haumenosanue
OUECHOUHO20
cpeocmea

Kpamkasa xapakmepucmuka oyeHO4YH020 CPeOCmea

Ilpeocmaenenue
OUEHOUNHO020 cpedcmea
6 ghonoe

2

3

4

JlaboparopHas
pabota

JT0 BHJ y4eOHOU pabOThI, IETbI0 KOTOPOH SIBJISCTCS
u3ydeHue (MCCIeIOBaHUEe, U3MEPEHUE) XapaKTePUCTUK
J1abopaTOPHOTO OOBEKTA.

Llenp maGopaTOpHBIX 3aHATHHA: OCBOGHHE HW3yYaeMOM
y4eOHOW  AWCUWIUIMHBI,  TPHOOpETEHHWEe  HAaBBIKOB
MIPAaKTUYECKOIO [IPUMEHEHUSA 3HAHUU yueOHOM
JUCHUIUIMHBL  (JUCLUIUINH) c HCTOJIb30BaHUEM
TEXHUYECKUX CPEACTB U (MITH) 000pYAOBaAHHS

Tembl 1abopaTOpHBIX
paboT, KOHTPOJILHBIE
BOIPOCHI 10 TeMe
nabopaTopHOii paboTHI,
BOIPOCHI K
KOJIJIOKBUYMY

[IpakTryeckoe
3aHATHEC

B xome mpakTtuueckux pabOT CTYAEHTHl OBJIAJACBAIOT
YMEHMSIMH TI0JIb30BaThCAd paboTaTh C HOPMATHBHBIMHU
JIOKYMEHTaMUd M HMHCTPYKTUBHBIMU  MaTepUaJlaMH,
CIIPAaBOYHHUKAMH, COCTaBJIATH TEXHUYECKYIO
JOKYMEHTAIIHIO; BBIMIOTHATH YEPTEXKU, CXCMbI, TaOIUIIbI,
pelmars pa3HOro poja 3aJaud, [JeNIaTh BBIYMCICHMUS,
ONIPENENATh  XapaKTEPUCTHKU  PAa3JIMUHBIX  BELIECTB,
00beKTOB, siBJIeHWU. Llenb mpakTHYECKHX —3aHATHN
3aKJII0YaeTCsl B BBIPA0OTKE y CTYACHTOB HAaBBIKOB
INPUMEHEHUSI IIOJIYYEHHBIX 3HAHUM I pELICHUS
MPAaKTUYECKUX  3aJad B IpoOIecce  COBMECTHOM
JIEATENBHOCTH C MPENoAaBaTeIsIMU.

TeMbl IpaKTUYECKUX
3aHITUN; KOHTPOJIbHbBIE
BOMPOCHI U 33/1aHUs TI0
TeMe MPaKTUIECKOr0
3aHATHUSA

Konnoksuym

CpelcTBO KOHTPOJISL YCBOEHHMs Y4eOHOro marepuana
TEMBbl,  pas3jena  WIM  pa3ieloB  TUCHUIUIMHBI,
OpraHuW30BaHHOE Kak y4yeOHOE 3aHATHE B  BHUJE
cobeceJ0BaHMsI MIPENoaaBaTes ¢ 00y4aroUMHUCS.

Bonpocs! o Te-
Mam/pazzenam
JTACIIUIUIMHEI

KonTponbnas paborta

CpencTtBo TMPOBEPKHM YMEHHWW TPUMEHSATH ITOJTY4YEeHHBIE
3HAHMS JJIS PELICHU 3a4a4 OIPEIEICHHOrO THIIA 10 TEME
WM pasziely.

Komriuiekr
KOHTPOJIbHBIX 33a/IaHUN
110 BapUaHTam

Pacuernasipabora

CpencTBo MPOBEPKU YMEHUH MNPUMEHATH IOJTyYEHHBIE
3HAHWS TI0 3apaHee ONpPENCICHHOW METOAUKE IS
pemeHuss 3amad Wi 3aJaHud 110 MOMAYJII0 WU
JIHCUUILUIMHE B I[SJIOM.

KoMmnekt 3amanuii s
BBITIOJIHEHUSI pacCUE€THOU
paboThI




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:
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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
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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:
Jli1s 0uHO-3204HON (pOpMBI OOyUEHUS:
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.
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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

JlaGoparopnas padora Ne 5

«I'mppaBanyeckuii pacuer TpyoonpoBoaoB. Onepanus KianaH»

3ananme 3.2.1 Vcnons3ys omepanuto Kiaman, paccuuTtaTh NaBjieHHE MOTOKAa HA BBIXOAE W3

KJI1ariaHa.

Ucmnone3ys cxemy 3amanms 3.1.1 paccumraTs JaBiieHHE TpeX BBIXOIIIIUX MOTOKOB C yYETOM

COIIPOTHUBJICHUS KJIallaHa:

COmpOTHBIICHHE, KI'C/CM’
TTotox 1 0,1
IToTok 2 0,2
ITortok 3 0,15

3apanme 3.2.2 Hcnone3ys onepauuto Kitaman, paccuuTaTh NaBjIEHUE MOTOKAa HAa BBIXOAE W3

KJ1ariaHa.

Ucnonp3yst cxemy 3amanus 3.1.2 paccuuTaTh JaBICHHE TPEX BBIXOSANIUX TOTOKOB C YYETOM

COIIPOTHUBJICHHUS KJlallaHa:

COMpOTHBIICHNE, KIC/CM
IToroxk 1 11
IToroxk 2 0,8
IToTok 3 0,65

3ananme 3.2.3 Hcnons3ys omepanuto Kiaman, paccuuTaTh NaBiieHHE TOTOKAa Ha BBIXOJAE W3

KJ1ariaHa.

HCHOJ’ILSYSI CXCMY 3aJaHus

COIIPOTHUBJICHUS KJIallaHa:

3.1.3 paccunuTatrbh AABJICHHUC TPEX BBIXOAALIUX IIOTOKOB C YYCTOM

ConpoTHBIICHHE, KI'c/CM’
IToroxk 1 0,05
IToTok 2 0,16
IToTok 3 0,2

3ananme 3.2.4 Hcnone3ys omepanuio Kiaman, paccumTaTh NaBiieHHE TOTOKAa HA BBIXOJE W3

KJ1ariaHa.

HCHOJ’ILSYSI CXCMY 3aJaHus

COIIPOTHUBJICHUS KJIallaHa:

3.14 paccunuTatrbh AABJICHHUC TPEX BBIXOAALIUX IMOTOKOB C YYCTOM

CompoTHBIICHHE, KI'c/CM’
ITortoxk 1 0,4
TToTok 2 0,24
TTorok 3 0,63

3apnanme 3.2.5 Hcnonws3ysa omepauuto Kiaman, paccuuTaTh NaBjieHHE MOTOKAa HA BBIXOJAE U3
knanana. Mcnone3ys cxeMy 3ananus 3.1.5 paccuuTaTh JaBi€HUE TPEX BBIXOMASIIUX MOTOKOB C YYETOM

COIIPOTHUBJICHUS KJIallaHa:

CompoTHBIICHHE, KI'C/CM’
TTotok 1 0,09
TToTok 2 0,11
TTotok 3 0,47

3aganne 3.2.6 Mcnonesys onepanuto KnmamaH, paccuuTarhb

JaBJICHHUC IIOTOKa Ha BBIXOJC W3
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KJ1ariaHa.

Ucnone3ys cxemy 3amanmst 3.1.6 paccuWTaTh JaBIIEHHE TPEX BBIXOIAIMIMX MOTOKOB C yYETOM
CONPOTHUBIICHUS KJIaNlaHa!

ConpoTHBIICHHE, Kre/em®
TTotox 1 0,16
TTotox 2 0,79
TToTok 3 0,38

33II3HI/IC 3.2.7 I/ICHOJ'II)3y$l OInepanuro Knar[aH, pacCcunTatb AOAaBJICHHUEC IMOTOKAa Ha BBIXOAC M3
KJ1ariaHa.

I/ICHOJ'II)?)YH CXCMY 3aJaHusd 3.1.7 paccunuTath AABJICHUC TPEX BBIXOAANIUX IMOTOKOB C Y4YE€TOM
COIPOTHUBJICHUS KJIallaHa:

ConpoTHBIICHHE, KIc/CM’
TTotox 1 0,5
TToTtox 2 0,43
IToTtok 3 0,16

3apanme 3.2.8 Hcnone3ys omepauuto Kitaman, paccuuTaTh NaBjEeHUE MOTOKAa Ha BBIXOAE W3
KJIaraHa.

Hcnone3ys cxemy 3amanus 3.1.8 paccuurTaTh AaBlieHHE TpeX BBIXOSAIIUX MOTOKOB C yYETOM
COIIPOTHBJICHHUS KJIallaHa:

COMpOTHBIICHNE, KIC/CM
IToToxk 1 0,14
IToToxk 2 0,29
IToTtok 3 0,37

Jladoparopnasi padora Ne 6
«TermoodMenHOE 000pynOBaHKEe. X0MOoAUIBHUK / HarpeBarensby
3aganne 4.1 CripbeBOli MOTOK MoOCTymnas B OJOK MOJOTPEBa, MPOXOIUT Yepe3 JBa HarpeBaTels.
TeMmmepaTypa ChIpbsl TOCIE TEPBOTO HATPEBATENSI COCTABHUT 105 °C. MsBectHa SHepreTHyeckas
Harpy3ka Ha BTopod HarpeBarenb (26 kBt). ConporuBieHne He yduuTbBaTh. OmnpenenuTsb
SHEPreTHYECKYI0 Harpy3Ky Ha MepBbIH almapar u TeMIeparypy MoToKa Ha BBIXOJIE U3 BTOPOTO amiapara.
XapakTepucTHKa BXOJHOTO TOTOKA:

Cocrasn
HanmeHoBaHMe KOMIIOHEHTA Macc. %
OTtan 28,6
OTtnnen 15,4
[Ipomnan 14,1
i-Byran 1,3
n-Ilearan 45
[uknorexcan 6,0
2,3 — nuMeTUI0yTaH 6,1
3,3-IMMETUIIIIEHTaH 24
[TapameTpsl

JlaBnenne, krc/cM” (136.) 14
Temmneparypa, °C 25
Macc. Pacxog, kr/a 12000

Jla6opaTopHasi padora Ne 7
«TemmoobmenHoe obopynoBanue. Ternmo00MEHHNK
3ananue 4.2 PaccuntaTh TemJ1000MeHHBIH annapar.
CMech yriieBoIopoJIOB OXJIAXKAAETCs B JBYX IOCIIEIOBATEIILHO PACIIONOKEHHBIX TEIUIOOOMEHHBIX
anmaparax. B neppom anmapare cmech oxnaxaaercs ¢ 80 °C o 50 °C. Bo Bropom ¢ 50 °C 0 30 °C
Omnpenenuts pacxo] XJajareHTa He0OX0IUMOTO IS OXJIAXKICHHS CMECH YTIEBOAOPOIOB.
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VcxonHble TaHHBIE I pacyuera:

IIpocTpancTBo annapara Me:xTpyOHOE TpyoHoe
Cocras, % macc.: 06(])3p00)1§{a;{ YrneBonopoasl
Bona 100 -
[Ipomnan - 3,0
H-ByTan - 6,8
N300yTan - 1,5
H-ITentan - 18,9
Iuxnorexcan - 22,0
2,3-mumeTunoyTaH - 16,2
I'enren-1 - 31,2
3,3-IMMeTWINEHTaH - 0,4
IMapameTpsbi:

Pacxon, kr/u - 6400
HauansHas Temmeparypa, °C 25 80/50
Koneunas Temmeparypa, °C 40 50/30
52560)‘-166 nmasnenune, Mlla 0.6 0.6

JlaGopaTopHasi padora Ne 8

«Pacuer pekTH(pHUKAOHHON KOJIOHHBD»

3aganmue 5. CocTaBUTh cXeMy BBIICIeHHS U3onpeHa u3 Cs — MIponu3HO# (Qpaxmum.
XapakTepuCTHKA KOJIOHHOTO 000PYIOBAHUSL:

ITapameTpsr K-1 K-2 K-3
Huamertp 2000 MM 4500 MM 3600 mm
BricoTa o6mmas 31980 Mmm 89520 MM 81240 mm
Pacuernoe naBnenue Bepxa | 0,5 MIla 0,6 MIla 0,9 Mlla
PacuetHoe naBieHue KyOa (5,0 kre/em?) (6,0 xrc/em?) (9,0 xre/em?)
Pacuernas temmiepatypa 0,55 MIla 0,65 MIla 0,95 MIla
Bepxa (5,5 xre/em?) (6,5 xre/em?) (9,5 kre/em?)
Pacuetnas temmepatypa 74°C 74°C 85°C
Ky6a 157°C 105°C 107°C
Yuciio Tapenok 40 157 153
Paccrostnue mexny 450mMm 450mMm 400Mm
TapenKaMu Konmaukossie, Knamannsre, Knanannsre,
Tun Tapenok OJIHOIIOTOYHEIE JIBYXTIOTOYHEIC JIByXTIOTOYHEIE
Tapenka muTaHus 28 44 84
JaBnenue, KFC/CMZ, abc.

- KOHJIeHCcaTopa 5 6 9
- KUIATHIbHUKA 55 6,5 9,5
Crenmduxanmu: 1. Pacxox 1. Pacxopx kyO0. 1. ®daermosoe yucio 1
nuctuistta 2700 kr/a mpoxaykra 1000 kr/4
2. Jonsa JUIT B 2. Jons 2. [ons m3ompena B kyoe 0,4
muctumisate 0,001 Iunepunena B
| muctumisate 0,001

Kpurepum ouenku:

s ouHO-3204HOM POpMBI OOyUEHUS:

- MAaKCUMAJILHO 6,25 0ajlIoB 3a KaXKAYyI0 BBIMOJIHEHHYIO JJabopaTopHyro padboTy, eciau paboTa
BBIITOJIHCHA B ITOJIHOM O6T)CM€, B OTYCTEC NPaBUJIBHO W aKKYPAaTHO BBITIOJHEHBI BCC 3allUCH,
BBIYHCIICHHS;

- 5,5 baia, eciy B OTUETE €CTh HE3HAUNTEILHBIE OIMOKY B 3aIIMCAX, BRIYMCICHHIX

- MUHUMAaJbHO 4 Oana, eciii B OTYETE eCTh TPyOble OMIMOKH



MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((punuan) dheaepaabHOTo
roCy/1IapCTBEHHOI'0 OIOPKETHOTO 00pa30BaTENbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«KazaHCcKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
TexHonornueckuii hakynbTeT
Kadenpa HepTexumMuieckoro CHHTE3a
Kputepuu oneHku no THCHUILIAHE B faj1ax
Kpurepuu orieHku oTBeTa CTyICHTa Ha 3a4eTe

XapakTepucThKa OTBETA bamiel | Openxa

B xozxe cemecTpa Ipu BBIIOJHEHUHM TEKYILErO0 KOHTPOJIA JAaH IOJIHBIH,
pa3BEpHYTHIM OTBET Ha MOCTaBJICHHBIE BONPOCHl. OTBET (hopMyIHpyeTcs 60-100
B TEPMUHAX HAyKU, U3JI0XKECH JIMTEPATypHbIM S3BIKOM, JIOTUYEH,
JI0OKa3aTelIeH, JEMOHCTPUPYET aBTOPCKYIO ITO3ULUIO CTYICHTA.

«3a4TCHO»

B xozne cemecTpa npu BBIIIOJIHEHUHU TEKYIIETO KOHTPOJIS AaH HEMOJIHBIN
OTBET, JIOTMKAa M  IIOCIIEAOBAaTEIbHOCTh  HU3JO0XKEHUS  HUMEIOT
CyLIECTBEHHbIE HapylleHus. JlomymeHsl rpyOble OLIMOKU IpU
OIpE/IeIEHNU CYIIHOCTH PAaCKpbIBAEMBIX HOHATHUI, TEOpHil, SBICHUIA, 0-60
BCJIE/ICTBUE  HENOHMMAHMUS  CTYIEHTOM MX  CYLIECTBEHHBIX U 3AUTCHO
HECYILECTBEHHBIX ITPU3HAKOB U CBs3el. B 0TBeTE OTCYTCTBYIOT BBIBO/IBI.
YMeHHne pacKpbITh KOHKPETHBIE TPOSIBICHHUSI O0OOOIICHHBIX 3HAHWHA HE
nokasaHo. PeueBoe oopmienne TpedyeT nonpaBok, KOPPEKIHH.

«HEC

[Ipu omeHke pe3yiabTaTOB ACSITENBHOCTH CTYAEHTOB B pamkax auciurinael b1.0.31
((MOI[GJ'II/IPOB&HI/IG n onTuMu3alvsa XHUMHUKO-TEXHOJOTHYCCKUX IIPOLECCCOB» HCIIOJIB3YCTCA
peiiTuHrOBas cuctema. PelTuHroBasi omeHka QOpMHUpyeTcss Ha OCHOBAaHWU TEKYIIETOo U
MPOMEIKYTOUHOT'O  KOHTPOJIA. MakcuMaIbHBIA Oa/l  BBICTABIISIETCS 34 MPUHOUITHAIBHO
rpaMOTHOE HU3NIOKEHHWE M O(opMIIeHHE TONYyYEHHBIX pPE3yibTaToOB, IIMPOTY OTBETOB Ha BCE
MMOCTAaBJICHHBIC BOIIPOCHI.

MuHuManbHbI Oali OTpakaeT NPUHIMIHAIBLHO TPABHIBHBIM MOAXOJ CTYACHTa K
PEIICHHIO OTACIBHBIX 3a/Ja4 C YUYCTOM IMOJHOTBHI OTBCTOB Ha IMOCTABJICHHBIC B 3aa4aX BOIIPOCHI,
JIOTIYIIEHHBIX HETOYHOCTEH U OLTHOOK.

[IIxana mepeBoga UTOrOBOTO PEUTUHTOBOTO Oasuia R

WuTepBan 6amioB pedTuHra Onenka
0<R, <60 «HE 3a4TEHO»
60 <R, <100 «3a4TEHO»
OueHuBapMe MepoONpPUATUHSA Kou-Bo bajbl
min | max
MeponpusiTusi TEKyIIero KOHTPOJIsi
ITocemenne JeKIui 7 4 10
JlaGopaTopHbie paboThI 8 32 50
3ayer 1 24 40
UTOTI'O 60 100
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MHWHOBPHAYKHU POCCUN
HwxHeKkaMCKHil XUMHKO-TEXHOJIOTHIECKI HHCTUTYT (prinan) henepaabHOTo
roCy/1apCTBEHHOI'0 OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCcKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
TexHonornueckuii hakynbTeT
Kadenpa HepTexumMuieckoro CHHTE3a
Cemectp: 7

Ilepeyens BOMpocoB A5 IK3aMeHa

no gucuumiie b1.0.31 «MojenupoBaHue U ONTUMH3ALNS XUMUKO-TEXHOJIOTHYECKHUX
IIPOLIECCOBY

1. Jlaiite onpenenenue noHsaTuio «Onrumuzarus XTI

2. Tlepeuncianth HehOpMaNbHBIE WIIH YBPUCTHYECKUE TOIXOABI K aHAIHU3Y MPOOIEMHOMN
CUTYallMU B IIPOLECCE PEIICHUS 3a/1a4 ONTUMHU3ALUU

3. Hammcate OCHOBHOE ypaBHEHHE KPHUTEpHUs ONTHMAJIBHOCTH C Pa3bsICHEHHEM BCEX
IIEPEMEHHBIX

4. OnTtumu3anus ¢ LUeJI0YUCIEHHBIMU IEPEMEHHBIMU

5. Jlatb onpeneneHue NOHATHIO «AJITOPUTM»

6. Cxema pemenuss 3amad ontumm3anud XTIl 1o Meromy TOpPU3OHTAIBHOMN
JEKOMIIO3ULINU

7. Jlatb onpeaenenue noHATUo «MareMaTuueckasi MOJIEIIb»

8. Cxema pewmenus 3amau ontumusamuun XTIl mo wmerony BepTHKaIbHOU
JIEKOMIIO3UIINH

9. Dranbl NOCTAaHOBKU PELICHUS 33124 ONTHUMU3ALUH

10. OnTuMu3anus ¢ HeIOYNCICHHBIMU ITIEPEMEHHBIMU

11. I'naBHOE Ha3HaYeHUE MEPBOTO FTAIA MOCTAHOBKU PEIICHUS 331a4 ONTUMU3ALUU

12. OcHOBHBIE IPU3HAKU AITOPUTMA

13. O6BexT onTUMH3ALKN U KPUTEPUI ONTUMAIBHOCTH

14. [lopsiiok  BBINOJHEHMsS] UYMCJIEHHBIX pacuyeToB B IMPOLECCe peHIeHHs 3aaad
ONTUMM3ALHNH

15. XapakTepucTuka nepeMeHHbIX. THIBI IEPEMEHHBIX

16. Bo3MmoxHbIe BApHAHTHI PE3yIbTATOB aHAIN3a HHAEKCHOM CTPOKU CUMILIEKC-TaOIUIIbI

17. atb onpenenenne NoHATHIO «CHMITIEKC)

18. Dranbl NOCTAaHOBKYU pEIIEHUS 33124 ONTHUMU3ALUH

19. OcHOBHBIE IPU3HAKU AITOPUTMA

20. 3anucath oOUIMI BUJ LIeNeBOM (PYHKIIMM U MHOXECTBA JOMYCTHMBIX albTEPHATHB
(AP) myst 3ama4, penraeMbIX CUMILIEKC-METOIOM

21. late omnpenesneHue NoHATHI0 «CUMILIEKC)

Kpurepun ouenku:

Onenka «oTinyHO» win 36-40 6ayuIoB - OTBETHI HA BOMPOCH! CBUAETENBCTBYIOT 00 YBEPEHHBIX
3HAHUSX U YMEHUU CTY/CHTA.

Onenka «xopomo» 32-35 0auioB - OTBEThl Ha BOIPOCHI CBHUJETENBCTBYIOT O JOCTATOYHBIX
3HAHMSX U YMEHUU CTY/ICHTA.

OueHka «yIOBIETBOpUTENbHO» 24-31 0ayuioB - OTBETHl Ha BONPOCHI CBUAETEILCTBYIOT O
HEJ0CTAaTOYHBIX 3HAHUSAX U OTPAHUYEHHOM YMEHUHU CTYJEHTA.

Ouenka «HeynoBIEeTBOPUTENbHO» 0-23 0aijioB - OTBETHl Ha BOINPOCHI CBUJETENLCTBYIOT O
CJ1a0bIX 3HAHUSAX U HEYMEHHUE CTY/ICHTA.
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MHWHOBPHAYKHU POCCUN
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunnan) ¢peaepaaibHOTro
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

TexHonornueckuii hakynbTeT
Kadenpa HepTexumMuieckoro CHHTE3a

KommuekT 3aganmii It KOHTPOJILHOMH padoThI
no gucuumiie b1.0.31 «MojenvpoBaHre U ONTUMU3ALNS XUMUKO-TEXHOJIOTHYECKHUX

IIPOLIECCOBY
KonTposbnas padora Ne 1

«CHMILTEeKC-MeToa»

Bapuanr 1

1. 3anucarh OOUIMI BHJ LENCBOH (QYHKIMUA ¥ MHOXXECTBA JOIYCTUMBIX albTepHATHB (AP)

JUISL 3a/1a4, PeIIaeMbIX CUMIUIEKC-METO/I0M.
[TocnenoBaTenbHOCTH ONEpAIHil MPU MOUCKE ONMTUMYMa IPaIeHTHBIMUA METOIaMU:
CxeMa quCKpeTHOr0 MHOTOCTaUHHOTO TIpoliecca (IMHAMUYECKOe TPOrpaMMHUPOBAHHE):
[Iponomxute npennoxxenue: [IpuHIUN MakCUMyMa MpeIcTaBiIsieT co0oi
OcCHOBHOE ypaBHEHHUE IMHAMUYECKOTO MPOTrpaMMHUPOBAHUS:
. Bo3moxxHbBIEe BapUaHThI pe3y/IbTaTOB aHANN3a UHACKCHOW CTPOKU CUMILIEKC-Ta0IHIIbL:
Bapuanr 2
1. TIpeoOpa3oBaTh CTaHAApPTHYIO 3aqady JWHEHHOTO MPOrPaMMHUPOBAHHUS B KaHOHHUYECKYIO
bopmy:

f(X) =2x, +1,5x, > max xeAp

SRR

X, +0,5%x, 24
4X, +2X, =7
AB42,5% +3X, =8
6x, +1,25x, 25
Xy Xy X, 20

2. OCHOBHBIE IIOJIOKEHUS IIPU PEIIEHNN 3a7a4 ONITUMHU3ALMNA METOJIOM TMHAMUYECKOTIO
IPOrpaMMHUPOBAHUS:

3. D¢ (heKTUBHOCTh M HEAOCTATKU METOAA KPYTOTO BOCXOKIACHUS.

4. IlpaBuiio «IBYX NEPIEHIUKYISIPOBY:

5. luddepenmansHoe ypaBHEHNE, OMMCHIBAIOIIEE YIPABIsEMbIi OOBEKT 110 MPUHIIUITY
MakcuMyMma. JlaTh onpeneneHus napameTrpam, BXOASIINM B JaHHOE ypaBHEHHE.

6. ChopmMyarpoBaTh NPUHIUI ONTUMAIBHOCTH (JUHAMUYECKOE TPOrPaMMHUPOBAHNUE).

Kpurepun onenkn

JUISL OYHO-3a04HOM (pOpMBI O0yUeHUS:
- MakKCcUMaJibHO 14 6aiioB 3a KOHTPOJIBHYIO PabOTY (€CIU BCe OTBETHI MPABUIIbHBIE), CHUYKAETCH,
€CJIM OTBETHI HEBEPHBIE 3a | HEMpaBUIIbHBIN OTBET cHUMaeTcs 1,5 Oana,;
- MUHUMAJIbHO 7 0aJUI0B 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:

Jly1s 04HO-3204HOM (POpPMBI O0yUEHUSI:

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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