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Ilepeuens komnemenyuit U UHOUKAMOPOB 0OCMUNICEHUA KOMNEMEHYUIL ¢ YKA3AHUEM IMAN08 YopMupoeanus ¢ npoyecce 0C60eHU
OUCUUNIUHDL

KomMmnerennusa:

[1K-4 Crioco6eH CTpOuTh M UCTIOIh30BaTh MAaTEMAaTHUECKUE MOJICIH JIJIsl OTIMCAHMS M MPOTHO3UPOBAHUS PA3IMYHBIX SIBJIICHUMN, OCYIIECTBIISTH UX
KaueCTBEHHBIN U KOJMYECTBEHHBIN aHaAJIN3, KCIOJIb30BaTh MAKEThl MPUKIIAIHBIX POTPAMM IPHU BHITIOJHEHUN MPOEKTHHIX padoT.
NHaukaTopbl 10CTHKEHNS] KOMITETeHIMH

1.1 3HaeT METOMOIOTHIO CO3/IaHus ITU(PPOBBIX TBOWHUKOB TEXHOJOTUYECKHUX MPOIECCOB C TTOMOIIBI0 MATEeMAaTHYCCKUX MOJIETICH, KOMILICKCHI
MPOrPaMMHBIX MTPOAYKTOB MO3BOJISIOIINUX CO3/1aBaTh U(POBLIC TBOMHUKU Ha MPAKTUKE, METOJIbI aHATIN3a U ONTUMU3ALUU [IUPPOBLIX JIBOMHUKOB.

1.2 YMeeT ¢ moMOIIbI0 MAaTeMaTHYECKUX MOJIEICH co3/1aBaTh U(PPOBHIC JBOMHUKU PEAIbHBIX MPOIIECCOB ISl OMMUCAHUS U TPOTHO3UPOBAHUS
Pa3IMYHBIX SBICHUI, yMEET MPOU3BOAUTH aHAIIU3 U ONTUMU3AINIO IU(PPOBBIX IBOWHUKOB, UCIOJIB3YS MAKETHl MIPUKIAIHBIX IpOrpaMm™;

1.3 BnageeT oCMBICTICHHBIMH HaBBIKAMU TPUMEHEHHUS METOJIOB PEATU3YIOIINX CIOCOOHOCTh CTPOUTH U MCIOJIb30BaTh MaTEMaTHYECKUE MOJICIIN
JUISL OIIMCAHUSI U TPOTHO3UPOBAHUS PA3IMYHBIX SIBICHUI, METOJ0JIOTHEHN, KOTOPasi MO3BOJISIET OCYIIECTBIIATh KAUECTBEHHBIN U KOJMYECTBEHHBIN aHAIN3
TEXHOJIOTUYECKOT0 MPOIIECCca, HABBIKAMHU UCTIOIH30BaHUs TAKETOB IMPUKIIAJHBIX ITPOTPAMM IIPH BBITIOJHEHUH Pa0oT.

Huouxamopul Imanovl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTIUHDL
- Haumenoeanue
oocmudiceHun Jexyuu Ilpakmuueckue 3anamus, Jlabopamopnuwie | Kypcoeoii npoexkm
N OUEHOYHO20 cpedcmea
KomnemeHnyuu J1a60pamopHvlii NPAKMUKYM 3aHAmMuUA (paboma)
[K-4.1 Temwr 1-11 He npedycmompenwi Temwr 1-13 He npedycmompenwi Jlabopamopnvie
pabomet,
[1K-4.2 Temer 1-11 He npedycmompenui Temwr 1-13 He npedycmompenwi KOMIOKBUYMDbL,
KOHMPObHble pabombl,
I1K-4.3 Temwr 1-11 He npedycmompensi Temwr 1-13 He npedycmompenwi OK3AMEeHbl




Ilepeuensv oyenounvix cpedocme no oucuyuniune (Mooyio)

OunenuBalonue MeponpusiTusi Koa-Bo Banabt
min max
1 cemectp
MeponpusiTusi TEKyIero KOHTpoJIst
[Tocemenue nekuui 11 10 20
KonnoxkBuymel 2 10 20
JIaboparopHbie pabOThI 2 40 60
UTOI'O 60 100
2 cemecTp
MeponpusiTusi TEKyIero KOHTpoJIs
JlabopaTopHbIie pabOThI 8 32 48
KomnnokBuymsl 2 4 12
DK3aMeH 1 24 40
UTOI'O 60 100
Kpurtepun onieHKn KypcoBOro npoeKra:
OunenuBaloniue MeponpusiTusi Banasbt
min max
MeponpusiTusi TeKyuero KOHTpoJIs
Brenenue 7 15
MoaenupoBanue y3na 12 20
O06paboTka SKCIIEPUMEHTATIBHBIX JAHHBIX 10 15
3axiroueHne 7 10
3amura KypcoBOro npoeKkTa 24 40
UTOI'O 60 100




IlIkana ouenueanusn

Indposoe
BbIpa:KeHHe

BoipaxkeHnue B
oaJsnax:

CioBecHoe
BbIPa:KeHNe

Kputepun ouleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyerT

5

87 - 100

OTan4HO
(3auteHo)

OLleHKa «OTJIUYHO» BBICTABJISIETCS CTYACHTY, €CIH TCOPETUUYECKOE
CoJIep)KaHUE Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOesoB; UCUePIBIBAIOIIE,
MOCNE0BATEIbHO, YE€TKO M JIOTMYECKH CTPOMHO H3jaraeT marepuan,
CBOOOMHO cCTpaBIsIeTCs C 3aJadaMH, BONPOCAaMH W APYTUMH BHUAAMHU
MPUMEHEHUA 3HAHU; UCTIONb3YET B OTBETE JOMOJHUTEIbHBIA MaTEpUall BCE
NpPEeAyCMOTPEHHBIE MPOrpaMMOM 3aJaHUsl BBINOJHEHBI, KayeCTBO MX
BBITIOTHEHHUST OIIEHEHO YHCIIOM OajuioB, ONM3KUM K MaKCHMalbHOMY;
AHAIIM3UPYET MOJTYUYEHHbBIE PE3YJIbTAThI; NPOSBIISIET CAMOCTOATENIBHOCTD IPU
BBITIOJTHEHHUH 3aJaHUi

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCA CTYAEHTY, €CIU TEOPETUUECKOE
coJlep)KaHHEe Kypca OCBOCHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHHs ydeOHbIE 3aJaHUS BBHITIOJTHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3JIara€T €ro, He JONYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60-73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENBHO»  BBICTABISIETCS  CTYIEHTY,  €CId
TEOPETHUECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENBl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYyCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, PH OTBETE
Ha MOCTaBJICHHBIA BOIPOC CTYJEHT AOMYCKA€T HETOUHOCTH, HETOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOJIIONAIOTCS HApPYUICHUS JIOTHYECKON
10CJIEI0BATEIbHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAJIA.

Ornenka

«3a4YTCHO»

CTYACHTY, €CJIM OTBECTHI

TEMaM JUCHUITIIMHBI

JIOTHYCCKH

HE3HAUUTEIBHBIE HEIO0YECTHI
Kak
BBIBOJIA,

CTYZCHTAa,

CaMOCTOATCIIBHOT'O

OIINOKY U TIp

H3JIOKEHEI,

TaKHue

BBICTaBIISIETCS
Ha BOINPOCH O

IMOCJICIOBATEIILHEI,

JIOITY CKaroTCsl
B OTBETE
OTCYTCTBHE
peueBbie

Huxe 60

Heynosnersop
UTENIBHO
(1e 3auTeHO)

OLeHKa «HEYJIOBJIETBOPUTENBHO» BBICTABISAETCA CTYIEHTY, €CIM OH HE
3HAeT 3HAYUTENBHOM YacTHM MPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyTHCHUSMH
BBHITIOJIHSICT ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  MPAKTHYCCKHE
KOMIIETEHIIMM He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJaHWK HE BBITIOJHEHO, KadyecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aJyIoB, OJIM3KIUM K MUHUMAJIBHOMY

Ornenka
CTYJIEHTY,

€CJIn

«HE 3a4TEHO»
CTYZICHT

BBICTABJIACTCA
HC 3HaACT

OCHOBHBIX TOHSTHH TEMBEI JWUCITHUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOJaBaTCIIA.




MuHHCTEepCTBO HAYKHU U BhICIIero oOpa3zoBanus Poccuiickoit deneparun
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(benepanbHOro rocy1apcTBEHHOT0 OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHus
«Ka3zaHCKuUi HAITMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmMexHON02UYECKUU
Kageopa  HXC

Hanpagsnenne moaroroBku/cnenuanbHOCTh:_18.04.01 —Xumudeckas TEXHOJIOTHS
(K00 u HaumeHosaHue)

HpO(i)I/IJ'IB/ Cricoyain3alnus: ((P83D86OTKa 1 CO3aHUEC BHICOKOTCXHOJJIOI'MYHBIX XUMHUYCCKUX
OpPOU3BOACTB»

(HaumeHosanue)

Cemectp__ 2

Ilepeyensb BONMPOCOB 151 IK3aMeHa

no guctuiuimae b1.B.04 «MopaenupoBaHue v ONTHMHU3AIIHS
XUMHUKO-TEXHOJIOTHUYECKHUX MPOIIECCOBY

Haiite onpenenenne noHaTuo «Ontumuzanus XTI

[Tepeuncnuth HehOpMaIbHBIE MIIM IBPUCTUYECKUE MTOAXOAbI K aHATTU3Y MPOOJIEMHON CUTYalluu B
MpoIecce pelieHusl 3a/1ady ONTUMHU3AIUU

Hanucatbs 0CHOBHOE ypaBHEHHUE KPUTEPUS ONITUMAIBHOCTHU C Pa3bSICHEHUEM BCEX NTEPEMEHHBIX
OntuMu3anus ¢ 1eJI0UYNCICHHBIMHU TIEPEMEHHBIMU

Jlate onpeneneHue NOHATUIO «AJIITOPUTM»

['opusoHTampHaAs JEKOMITO3UIIHS TTPOOIEMBI ONTUMHU3AIINHI

Haiite onpenenenue nousatuio «Ontumuzanus XTI

BepTukanbHast 1eKOMIO3UIHS MPOOIEMBbI ONITUMHU3AIINN

OTamnsl poliecca MOCTaHOBKY PELICHUs 3a/1a4 ONTUMHU3ALUN

. OntuMu3anus ¢ UeJI0YNCICHHBIMU EPEMEHHBIMU

. 'maBHOE Ha3HaYEHME MMEPBOTO ATara Mpollecca MOCTAHOBKH PEIICHUs 3a/1a4 ONITUMH3aIUN

. ['opusoHTanpHas AEKOMIO3UIIUS MPOOIEMBbI ONITUMHU3ALIUN

. OOBEKT ONTUMH3AIUU U KPUTEPHUIA ONTUMAIILHOCTH

. [lepeuncnuth HePopMaTbHbIE UM YIBPUCTUUYECKUE TTOIXO/IbI K aHATU3Y TPOOJIEMHOM CUTYaIlUH B

IIpoLIeCcCe pEelIeHUs 3a/1a4 ONTUMHU3ALUU

. I[aTB OIMPEACIICHUC TTOHATUTIO «AJ'II"OpI/ITM»

HaGop yTBepKIeHHBIX DK3aMEHAIMOHHBIX  OwmieToB xpanutcs Ha kadeape. Kaxmprid
9K3aMEHALMOHHBIA OWJIET COAEPKUT JIBAa TEOPETUUECKUX BOIPOCA M OJHO TNPAKTHYECKOE 3aJaHue.
MakcumMalibHOE KOJIMYECTBO OalIoB, KOTOPOE CTYIEHT MOXKET MOJTYYHUTh 3a 9k3ameH -40, U3 HUX 3a OTBET Ha
TEOpEeTUIeCKUH Botpoc — 12 (B cyMMe 3a JBa TEOPETUIECKHX Bompoca 24 Oaiia), 3a perreHue MpaKTHIeCKOM
3a1a4u — 16 6ayuioB. MUHHMAaNbHOE KOMYIECTBO OAILIOB 3a 3k3ameH — () .



JK3aMeH

Max
40 6aJ710B

Kpumepuu OUECHKU YCMHbIX OMEEmoe 06yqalomuxc;l

bannwn

Jemoncmpupyem nonnoe nonumanue nocmaenennozo eonpoca. /laem noauwli
pazeepHymolil omeem Ha OCHOBHOU eonpoc. /laem no2uuecku 000CHOBAHHBIN U
HPABUILHBLIL OMEem HA OONOTHUMETbHBLIL 6ONPOC.

OneHka «OTIMYHO»  BBICTABIAETCA CTYAEHTY, €CIIM OH  HCUYEPIBIBAOIIE,
MIOCIIE/IOBATENIbHO, YETKO W JIOTHYECKHM CTPOWHO W3JIaraeT Marepuall, yMeeT TECHO
VBSI3BIBATh TEOPUIO C TPAKTUKOW, HCIOJB3YyeT B OTBETE Marephal PEeKOMEHIyeMOM
JIUTEPATYPBL, IPaBUILHO OOOCHOBBIBAET MPUHATOE PEIICHUE, BIIaJeeT Pa3HOCTOPOHHUMU
HaBBIKAMU U TIPUEMAaMHU BBITIOTHEHUS IPAKTUYECKUX 3a]1a4.

3HaeT: METOJOJIOTHIO CO3AaHMs U(PPOBBIX JBOMHUKOB TEXHOIOTHYECKHX MPOLIECCOB C
MOMOIIPI0  MaTeMaTHYECKUX MOJeNel, KOMIUIEKCHI IPOTPAMMHBIX  TPOIYKTOB
TIO3BOJISTIOIIMX CO3aBaTh IM(POBbIE NBOWHUKA Ha TPAKTHKE, METOABI aHaln3a W
OIITHMU3AINH ITU(PPOBIX JABOHHNUKOB.

Mosker: ¢ TOMOIIBIO MaTeMaTHYECKUX MoJeJiel co3aaBaTh LHU(POBBIE JIBOWHHUKA
peaIbHBIX MPOLECCOB IS ONMUCAHHUS U MPOTHO3MPOBAHUS PA3IMUHBIX SIBJICHU, yMeeT
MPOU3BOJIUTh AHAIM3 W ONTHMH3AINI0 IM(POBBIX JBOWHHUKOB, HCIIOJb3Ys IAKEThI
TIPUKIIQIHBIX TIPOTPAMM.

Cnoco0eH: CTPOMTh W WCIIOIB30BATH MaTEMAaTHYECKHe MOJENU Uil OMUCAHUS M
MIPOTHOZUPOBAHMS  PAa3NUYHBIX  SIBJICHUH,  OCYIIECTBISATh  KAYeCTBEHHBIH U
KOJIMUECTBEHHBI aHaJIM3 TEXHOJIOTMYECKOTO TIpollecca, HaBBIKAMH HCIIOIb30BaHUS
MAKETOB MPHUKJIAJIHBIX TIPOrPaMM IIPH BBITIOJIHEHUHU Pa0OT.

35-40 0ayu10B

Jaem oOocmamouno nonHvl omeem, ¢ HapyuieHuem ROCa€006ameIbHOCIU
uznoxcenus. Omeeuaem Ha OONOIHUMENbHBLIL BONPOC, HO ODOCHOBAMY HE MOHCEM.
O1eHKa «XOPOII0» BHICTABILIETCS CTYACHTY, €CIH OH I10 CYIIECTBY H3JIaraeT MaTepHall,
NPAaBIWIBHO TIPUMEHSET TEOPETHYECKHUE IONIOKEHUSI TPH PEIICHHH TPaKTHYECKHX
BOIIPOCOB.

3HaeT: OCHOBHBIC TPHUHIIMIIBI CO3MaHHUS IM(POBBIX JIBOMHUKOB TEXHOJOTHMYECKUX
MPOIIECCOB C TIOMOIIBI0 MaTeMaTHYECKHX MOJeIel, METO/Ibl aHaju3a W ONTHUMH3AIMU
I(PPOBBIX TBOWHUKOB.

Mo:xker: co3maBath HU(POBBIC TBOWHMKH pPEATbHBIX MPOIECCOB JUIS OIMMCAHUS |
MIPOTHO3MPOBAHKS PA3INYHBIX SIBIICHUI, YMEET MPOU3BOIUTH ONTHMH3ALMIO IU(POBBIX
ILBOf/iHI/IKOB, HCII0JIb3Y4 MaKEThI HIPUKIAAHBIX IIPOI'paMM.

CnocoGeH: CTpOMTh MaTeMaTHUECKWe MOJAETH JUIS OIHCAHHA Pa3fHYHBIX SIBIECHHH,
OCYHICCTBJIATH KAueCTBEHHBIA aHajdnu3 TEXHOJIOrHMYECKOro Iporecca, HaBbIKaMU
MCIIOJIb30BAHUSI TIAKETOB PHKJIATHBIX IPOIPAMM IIPH BBITIOJIHEHHU PalOoT.

30-34 oayuta

/laem nenonnwtit omeem na ocrnoenoii éonpoc. He oaem omeema na 0onoinumensuuwlil
eonpoc.

OneHka «yA0BJIeTBOPHUTEIBLHO» BBICTABIIAETCS CTY/ICHTY, €CITH OH UMEET 3HAHHSI TOJIBKO
OCHOBHOT'0O MaTepHaia, HO He YCBOMII €r0 JIETallei, I0IyCcKaeT HETOUHOCTH, HEIOCTATOYHO
npaBwibHble  (POPMYIMPOBKM, HApyLIEHHs JIOTMYECKOHW IOCIEAO0BATEIbHOCTH B
W3JI0KEHUH [IPOrPAMMHOT0 MaTepHaa.

3Haert: o01Me IPUHIUIIBI CO3AaHHUS IU(POBBIX TBOHHUKOB TEXHOJIOTMYECKHX MIPOLIECCOB
C MTOMOIIIBI0 MATEMAaTHYECKUX MOJIENIEH.

MozxkeT: co3maBaTh IUPPOBHIE TBOWHUKN PEATTHHBIX TPOIIECCOB.

CnocobeH: CTPOMTH MaTeMaTHYECKWe MOJAETH JUISi OIHCAHWA Pa3iNYHBIX SIBICHH,
MOJIb30BATECSl HABBIKAMU HCIIOJB30BAaHMS MAKETOB MPUKIAAHBIX IpOrpaMM IpH
BBITIOJIHEHUH PadoT.

24-29 G6aiuioB

Her otBerTa.

OlneHka «HeyI0BJIeTBOPUTEIbHO» BBICTABISICTCS CTYICHTY, KOTOPBIA HE 3HAET
3HAYUTEIILHOW YaCcTH TPOTPaMMHOTO MaTepHaia, JOIMYCKAeT CYIIECTBEHHBIC OIMUOKH,
HEYBEPEHHO, C OOJIBIIMMH 3aTPYTHEHUSIMH OTBEUaeT Ha BOIPOCHL. Kak mpaBmiio, oreHKa
«HEYJIOBJICTBOPUTENIFHO)» CTABUTCA CTYIEHTaM, KOTOpPbIE HE MOIYT MPOJOKUTH
o0yueHuHe 03 TOMOHUTEIBHBIX 3aHIATHH IT0 COOTBETCTBYIOIICH IUCITUILIHHE.

1-23 dayuta




Oowan knaccuguxayus oumiuooK
IIpu oneHKe 3HAHWN U YMEHHUH YYAIIUXCSl YUUTHIBAIOTCS BCE OMMOKH (TpyOble M HeTpyObIe) U HEJOUETHI.

'pyObIME cUHUTAIOTCH ONMIMOKH: HE3HAHUE ONPEICICHHUS OCHOBHBIX IOHSATHH, 3aKOHOB, TTPABHJI,
OCHOBHBIX TOJIOKCHUN TEOpUHU, HE3HaHUE (POPMYJI, OOIICTIPHUHSITHIX CHMBOJIOB 0003HAYCHUIN BEIUYMH,
€IMHUI] WX M3MEPCHUs; He3HAHWE HAMMCHOBAHWH CJIWHUII M3MEPCHUS, HEyMEHHE BBIJICIUTh B OTBETE
IJIAaBHOE; HEYMCHHE TPUMEHSATh 3HAHWS, AlTOPUTMBI JIJISl PEIICHUs 3a/1a4; HEyMEHUEe JeNlaTh BBIBOJBI U
00001IIeHYSI; HEYMEHUE YUTATh U COCTaBIATh ()OPMYJIbI U YPaBHEHUS PEaKIUil; HEYMEHHUE MOJIb30BaThCS
MEPBOMCTOYHUKAMH, YICOHHKOM U CIIPABOYHUKAMHU; TIOTEPs] KOPHS MITH COXpaHESHUE TIOCTOPOHHETO KOPHS;
oTOpaceiBanne 0e3 00BICHEHUI OQHOTO M3 HHUX; pPABHO3HAYHBIC UM ONTHOKH; BEIYUCITHTEILHbIC OIIHOKH,
©CJIM OHHU He SABJIAIOTCS OIUCKOM; JIOTHYECKUE OLITHOKH.

K Herpy0bIM omm0KaM OTHOCATCS: HETOYHOCTH (DOPMYJIUPOBOK, ONPEACICHHMA, TMOHSATHUH,
TEOpHUH, BbI3BaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX MPH3HAKOB ONPEACIAECMOrO MOHATHS WM 3aMEHOH
OJTHOTO-/IBYX W3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMK;, HETOYHOCTh (DOPMYJIbI COSTUHEHUS WM YPaBHEHUS
peakiuy; HEpalMOHAIBHBIA METOJA PEIICHUs 3aJlayd WM HEJOCTATOYHO MPOJYMaHHBIN IIaH OTBETa
(HapyIieHue JIOTUKH, IMOJMEHA OTACIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEICHHBIMHU); HEPaHOHATBHEIC
METO/IBI pabOTHI CO CIIPABOYHOM ¥ IPYTO# TUTEPaTypoii; HEYMEHHE PeliaTh 3a]a4yu, BBIMOIHATh 3aIaHHs
B 00IlIeM BHIE.

Henoueramu SIBJSIIOTCH: HEPAMOHAIBHBIC TPHUEMBI BBIYHCICHUH W  MpeoOpasoBaHM;
HEOPEKHOE BBITOJHCHHE 3aIIUCEH, CXEM MPOLIECCOB.
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(benepanbHOro rocy1apcTBEHHOTO 0I0/KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHus
«Ka3zaHCKuUi HAITMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmMexHON02UYECKUU
Kageopa  HXC

Hanpagsnenne moaroroBku/cnenuanbHOCTh:_18.04.01 —Xumudeckas TEXHOJIOTHS
(K00 u HaumeHosaHue)

HpO(i)I/IJ'IB/ Cricoyain3alnus: ((P83D86OTKa 1 CO3aHUEC BHICOKOTCXHOJJIOI'MYHBIX XUMHUYCCKUX
OpPOU3BOACTB»

(HaumeHosanue)

Cemectp__ 1,2

Y4eOHBIM TUTAHOM [0 HAaNpaBJIeHWI0 NoAroToBku 18.04.01 —XuMudecKkas TEXHOJOTUS IS
oOyJarmmxcs MPeayCMOTPEHO TIPOBEeACHHE J1a0OpaTOpHBIX 3aHATHI 1o aucnuiumae bl.B.04
MojenupoBaHye ¥ ONTUMH3ALUS XUMHKO-TEXHOJIOTHYECKUX TPOLIECCOB.

JlaGopaTopHble 3aHATHS 1O JUCUUIUIMHE TMPOBOJATCS B CIEHUAIBHO 000PYAOBaHHBIX
naboparopusix ¢ MpUMEHEHHWEM HEOOXOAMMBIX CPEICTB OOYYEHHUs: J1adOpaTOPHOTO OOOpYAOBaHUS,
00pas3IoB Il KCCIIEIOBAHNN, METOAMYECKUX MTOCOOHH.

Lenp npoBeneHus 1a00paTOPHBIX PadOT - MPAKTUYECKOE OCBOCHHE TEOPETHUYECKHUX TOJIOKEHUH
JEKIIMOHHOTO MaTepuaia, a Takke BbIpabOTKa CTYICHTAMH OINpENENCHHBIX YMEHUH M HaBBIKOB
CaMOCTOSITETIbHOTO SKCIEPUMEHTHPOBAHUSL.

KomnuiekT 3axanuii 17151 1a60paTOpHOii padoThI

no nuctuiuinae b1.B.04 «MoaenupoBanue 1 ONTUMHU3AIUS
XUMHUKO-TEXHOJIOTHUYECKHUX MPOIIECCOBY

JlabopaTopnasi padora Ne 1
«Pemenue 3a1au «CUMILIEKC-METOIOMY

Haiity onTiManbHbIN I1aH BBITyCKA Pa3JIMUHBIX BUJIOB IPOAYKLUH, €CJIM NPUObUIB, MTOJIy4YeHHAS
oT peanuzanuu npoaykra [11 pasHa 2, ot 112 — 3 ycinoBHOH equHUIBL. 3anachl M YUCIIO €IUHUL] PECYPCOB,
3aTpaueHHBIX Ha U3TOTOBJIEHUE OJHOTO BUAA MPOAYKIIMH, 331aHbI B TAOIUIIE

Yucio eqUHUL PECYPCOB, 3aTPAYCHHBIX HA U3TOTOBJICHUE OJHOM
Bun pecypca | 3amac pecypca €JIMHMIIBI TPOTYKITHH
I11 112
P1 18+n 1 3+2m
P2 16+m 2+n 1
P3 5+2m 0 1+m
P4 21-n 3+n 0

BapuanT 3a1aun BeIOMpaeTcs 1o HOMepam IpyII U CTYI€HTOB: MmN - IBYX3HAYHBIN HOMED

CTYyJICHTA.

JlabGopaTopHas padora Ne 2

«Hpouecc IMOCTAHOBKH PCHICHUA 3aa4 ONITUMU3ALTUN»



ITo OKCIICPUMCHTAJIbHBIM JJAHHBIM ITOJYYUTH 3aBUCUMOCTDb BBIXOI[HOﬁ BCJIMYHMHBI OT BXO[[HOﬁ nu
IMPOBEPHUTH €€ Ha aICKBATHOCTD.

y\x 1 2 3 4 5 6

1 5 3 2.33 2 1.3 1.08
2 2.5 1.35 0.85 0.65 0.36 0.33
3 0.5 0.86 1.13 1.33 1.5 1.64
4 7.12 5.7 4.15 3.63 3.37 3.22
5 4 3.2 2.56 2.05 1.64 1.31
6 1 2.51 3.39 4.01 4.5 4.89
7 0.2 0.57 1.04 1.6 2.24 2.94
8 0.67 0.4 0.29 0.22 0.18 0.15
9 3.15 16.82 22.49 29.57 35.12 38.23
10 0.12 1 6.59 19.42 42.22 77.13
11 0.3 1.2 1.75 2.05 2.15 2.25
12 0.87 2 3.05 3.67 4.1 4.45
13 0.15 0.59 0.98 1.25 1.45 1.61
14 2 2.9 3.43 3.81 4.1 4.33
15 2.1 1.47 1.03 0.72 0.5 0.35

JlabopaTopHas padora Ne 3

«MaremMmatudeckass MOJICIILY

UYepes Hacagounslii annapar juHod L=10 M, BHyTpeHHuM auamerpoMm D=0.065 M u

koaduimenToM 3anonHeHus Hacaakoit G=0.7 mpoTeKaeT KUAKOCTh C 00bEMHOM CKOpOCThIO f=1

a/c. HOJ'Iy‘lI/ITB MAaTEMaTUUYCCKYI0 MOJCIIb CTPYKTYPBI THAPOANHAMHWYCCKOI'O ITOTOKA B allllapaTe

Ha Bxopn anmapara nmomaercs 250 rpaMm MHAuKaTtopa B BuAE -(QyHKUHMU M Ha BBIXOJE

ammapaTta 3aMmepsieM €ro KOHIIEHTpPAIHio, MPEeACTABISIONYI0 co0oil auddepeHnnarTbHyo

(GYHKLHIO pacnpesielieHusi BpeMeHU MpeObiBaHus. Pe3ynbTaThl SKCIepUMEHTa NpPEeACTaBICHbl B

TaOJIHIIE.
t,c N1 N2 N3 N4 N5 N6 N7 N8 N9
1 5.4 0.3 0.1 4.3 0.5 0.1 6.5 1 0.1
2 14.4 2 0.8 12.2 2.8 0.5 16.5 4.9 1.1
3 21.7 2.9 2.6 19.3 6.8 1.8 23.6 10.6 3.6
4 25.8 8.7 5.5 24.2 11.3 3.9 26.8 16.1 7.2
5 27.1 12.6 9 26.6 15.5 6.8 26.7 20 11.3
6 26.1 16.1 12.5 27 18.9 9.9 24.5 22 14.9
7 23.8 18.9 15.6 25.9 21.2 13 21.3 22.3 17.6
8 20.9 20.9 17.8 23.8 22.2 15.6 17.7 21.2 19.1
9 17.4 22 19.1 21.3 22.3 17.6 14.3 19.3 19.5
10 14.7 22.4 19.5 18.5 21.6 18.9 11.2 16.9 19
12 9.5 21.2 18.2 13.2 18.5 19.4 6.6 11.9 16
14 5.8 18.5 15.2 8.9 14.6 17.9 3.6 7.7 12.1
16 3.4 15.2 12.6 5.8 10.8 15.2 1.9 4.6 8.4
18 1.9 11.9 8.4 3.6 7.7 12.1 1 2.7 5.4
20 1.1 8.9 5.7 2.2 5.2 9.1 0.5 1.5 3.4
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22 0.6 6.5 3.8 1.3 34 6.6 0.2 0.8
24 0.3 4.6 24 0.8 2.2 4.7 0.1 0.4 1.2
26 0.2 3.3 1.5 0.5 1.4 3.2 0.2 0.6
28 0.1 2.2 0.9 0.3 0.9 2.1 0.1 0.4
30 21.7 1.5 0.5 0.2 0.5 1.4 0.2

32 1 0.3 0.1 0.3 0.9 0.1

34 0.7 0.2 0.2 0.6

36 0.4 0.1 0.1 0.4

38 0.3 0.2

40 0.2 0.1

42 0.1

JlabopaTopnasi pabora Ne 4

«un¢poBoii BOWHUK MaTepHaIbLHOTO OTOKA. PacueT cBOMCTB KOMIIOHEHTOB M CMECH»

3aganue 1.1 OnpenenuTs TeMIEPaTypy KOHAEHCAMU CMECH TIPH JaBlieHuu 2 Kre/cm?. Paccunrath
JAUHAMUYCCKYIO BA3KOCTb, MACCOBBIC IIJIOTHOCTH, TCIJIOIIPOBOAHOCTH M TEIJIOCMKOCTL IPOAYKTa IIPpU
temmeparype 50 °C u u30BITOYHOM JaBIEHHH 2 KIc/cM?,

HamMenoBaHne KOMIIOHCHTA Macc. %
H-byTan 18,63
N300yTan 21,14
o-bytunen 7,07
Tpanc-bytunen 9,98
Huc-bytunen 8,26
JvBuHUI 11,92
byranuen-1,2 3,84
ukmnoOyTan 6,39
ByTtun-1 9,14
BununanernieH 3,63

3aganue 1.2 OnpenenuTh JaBleHHE CMECH HA JIMHUM HAchinleHus Tpu Temmeparype 78 °C.
Paccunrare nonro mapa, AMHAMHYECKYIO BS3KOCTb, MAacCOBBIE IUIOTHOCTb, TEIUIONPOBOAHOCTh U

TEIUIOEMKOCTh TPOyKTa npu Temreparype 145 °C u uz6birounom aasienun 1,5 kre/cm>.

HanMenoBaHne KOMIIOHEHTA Macc. %
H-IlenTan 1,12
JuBuHMI 2,18
H-I'ekcan 5,60
AneruieH 7,41
Bona 8,00
Jwumetnnoselii adup 6,42
Aneton 31,20
TMK 4,52
OTtaHon 23,10
W3onponanon 10,45
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3aganue 1.3 OnpenenuTs TeMnepaTypy KOHAEHCAMU CMECH ITPH 1aBlicHuHu 4 krc/cm?. Paccunrats
TUHAMHYECKYIO BSI3KOCTh, MAacCOBbI€ IUIOTHOCTB, TEIUIOIMPOBOJHOCTh M TETIOEMKOCTH MPOAYKTa HpHU
temneparype 110 °C u u3bpirounom nasnenun 1 xkre/em?.

HanmMmeHnoBaHre KOMIOHEHTA Macc. %
ITenren-1 2,31
2,3 - muMeTnIoyTeH- 1 4,15
MeTHIIHUKIOIEHTaH 6,10
2,3-TMMEeTHIATIEHTaH 9,25
3-3TUIIIEeHTaH 26,70
2-MeTHITeKCcaH 2,62
Toryon 3,14
Bopa 5,64
Tpanc-OyTunen 30,40
Huc-OyTrneH 9,69

3aganue 1.4 OmnpenenuTh JaBJIeHWE CMECH Ha JIMHHMM HachllleHus npu temneparype 84 °C.
Paccunrtate nonro mapa, AMHAMHYECKYIO BS3KOCTb, MAacCOBBIE IUIOTHOCTb, TEIUIONMPOBOAHOCTh U
TEIUIOEMKOCTH TpoyKTa npu Temreparype 131 °C u uzbbitounom aasienuu 4,15 kre/cm?,

HanmeHnoBaHne KOMIOHEHTA Macc. %
Asot 0,12
Merau 1,46
2-MeTUIreKcau 41,00
2,4-TUMeTHATIEHTaH 12,60
H-TenTaH 0,65
2,3 - muMeTna0yTeH- 1 2,42
Iuxiorekcan 8,17
Wz00yTuiexn 31,58
DTaHOII 0,15
N3onponanon 1,85

3ananue 1.5 Onpenenurs TeMIeparypy KOHIEHCAIMU CMECH TIPU JaBieHuu 3 Kre/cm?. Paccuurarh
JUHAMUYECKYI0 BSI3KOCTb, MACCOBBIE€ IJIOTHOCTH, TEIUIONPOBOIHOCTh M TEIUIOEMKOCTH NMPOAYKTa HPH

temneparype 60 °C u naBnenuu 2,5 krc/cm?.

HanmeHnoBaHne KOMIIOHEHTA Macc. %
H-byTtaH 2,65
N300yTan 5,41
o-byTtuiiexn 1,31
TpaHnc-bytuiieH 0,14
Huc-bytunen 0,79
JuBunun 9,57
byrtanuen-1,2 10,1
[ukmnobyran 34,52
Bytun-1 28,9
Bununanerunen 6,61
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3aganme 1.6 OmnpenenuTh JaBlIeHHE CMECH Ha JMHHMM HachlmleHus npu Temmeparype 90 °C.
PaccunTtare [nonro mnapa, AMHAMHYECKYIO BS3KOCTb, MAacCOBbIE IUIOTHOCTb, TEIUIONPOBOAHOCTh U
TEIUIOEMKOCTH TIPOyKTa npu Temreparype 115 °C u uz6bitounom nasienuu 1,8 kre/cm?.

HaunmeHnoBanne KOMIIOHEHTA Macc. %
g-ITenran 4,65
JvBuHNI 8,94
H-I'ekcan 15,7
Aunerunen 17,6
Bopa 0,46
JlnMeTnnoBEIH 2¢up 0,82
Arneton 4,82
TMK 21,21
DTaHOII 10,85
M3omnpomanon 14,95

3aganue 1.7 Onpenenurs TeMIeparypy KOHAEHCAMU CMECH TIPH AaBiIeHnu 2,6 Kkre/cm?. Paccuurath
JUHAMHUYECKYI0 BS3KOCTb, MACCOBBIE€ IJIOTHOCTbH, TEIUIONPOBOIHOCTh M TEIUIOEMKOCTh NMPOAYKTa IPHU
temneparype 94 °C u u30brrounom nasnennu 1,9 kre/cm?,

HanmeHnoBaHne KOMIOHEHTA Macc. %
IlenTen-1 11,94
2,3 - muMeTna0yTeH- 1 0,45
MeTWIIHUKIOIIEHTaH 0,91
2,3-IUMEeTHATIEHTaH 24,65
3-3THIIIEeHTAaH 10,94
2-MEeTHIT€KCaH 5,55
Toiryon 6,42
Bopa 7,81
Tpanc-OyTuiieH 30,21
uc-OyTrneH 1,12

3ananue 1.8 OnpenenuTh JaBjieHWe CMECH Ha JIMHMM HAchilleHWs npu Temmeparype 100 °C.
Paccunrare nonro mapa, AMHAMHYECKYIO BS3KOCTb, MAacCOBBIE IUIOTHOCTb, TEIUIONPOBOAHOCTh U
TEIJI0EMKOCTH TIPoyKTa npu Temrnepatype 112 °C u n36bitounom gasienun 2,3 kre/cm>.

HanmeHoBaHne KOMIIOHEHTA Macc. %
Asot 4,34
Merau 6,17
2-MeTHUIreKCcaH 0,46
2,4-TUMeTHATIEHTaH 10,64
H-TEITaH 24,51
2,3 - numeTmnOyTeH- 1 0,47
Iuxiorekcan 16,45
M3o0yTmien 20,86
DTaHOoJI 5,76
W3onponanon 10,34
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JlaGoparopHnasi padora Ne 5

«Omneparnus pazaenenus. Cenapatop, 3-a3Hblil cenapaTop»

3aganue 2.1.1 Pa3genuTh UCXOIHYIO CBIPHEBYIO CMECh B 3-X (ha3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YTIICBOJOPOTHYIO U TSDKEIYIO YTICBOI0POHYI0 (pasy. OnpeaenuTs cocTaB U pacXobl TOTOKOB.

[TapameTpsl TOTOKA MATAHUS:

Cocras

HamMvenoBaHne KOMIIOHCHTA Macc. %
H-IlenTtan 1,12
JvBuHun 2,18
H-I'ekcan 5,60
Anernien 7,41
Bonma 8,00
JuMeTnnoBblii a3gup 6,42
Aneron 31,20
TMK 4,52
OrtaHon 23,10
M3omnpomanon 10,45

[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 2,2
Temneparypa, °C 80
Macc. Pacxon, kr/4 6300

3aganue 2.1.2 Pa3nenuTh UCXOIHYIO CBIPHEBYIO CMECh B 3-X (ha3HOM cemapaTope Ha IapoBYIO,
JIETKYO YTIICBOJOPOIHYIO U TSHKEIYIO YITIEBOJOPOAHYIO (pazy. OnpeeiuTh COCTaB U pacxoibl IOTOKOB.

[TapameTpsl IOTOKA MUTAHHUS:

Cocras

HanmenoBanre KOMIIOHEHTA Macc. %
H-byTan 18,63
Hzo0yTan 21,14
o-bytunen 7,07
Tpanc-byrunen 9,98
uc-bytunen 8,26
JvBuHnn 6,92
Bbyranuen-1,2 3,84
HukmoOyTan 6,39
Bytun-1 9,14
Bunumnamermien 3,63
Bona 5,00

[Tapamerpsl
JlaBnenue, krce/cm* (u36.) 3,5
Temneparypa, °C 44
Macc. Pacxon, kr/a 7000
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3ananue 2.1.3 PazgenuTs UCXOIHYIO CBHIPHEBYIO CMECh B 3-X (ha3HOM Cemaparope Ha IMapoBYIO,
JIETKYIO YTIICBOJIOPOIHYIO M TSHKETYIO YITIEBOJOPOAHYO (pazy. OnpesennTs cocTaB U pacxoibl IIOTOKOB.

HapaMeTpm IIOTOKA IMUTaHUA:

CocrasB

HanMeHoBaHME KOMIIOHEHTA Macc. %
g-ITenran 1,12
JvBuHMI 2,18
H-I'excan 5,60
Anerniien 7,41
Boga 8,00
JlnMeTnnoBEIH 2¢hup 6,42
Aneton 31,20
TMK 4,52
OTtaHon 23,10
H3onponanon 10,45

ITapametpsl
JlaBnenue, krc/cm? (u36.) 2,2
Temmneparypa, °C 80
Macc. Pacxoj, Kr/u 6300

3aganue 2.1.4 Pa3nenuTh HCXOOHYIO CBIPBEBYIO CMeCh B 3-X (ha3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YTJIEBOJOPOIHYIO U TSXKEIYIO YIIIEBOJOPOIHYO (hazy. OmnpenenuTs CoCTaB U pacXobl IOTOKOB.

[TapameTpsl OTOKA NUTAHUS:

Cocras

HaumeHoBaHHE KOMIIOHEHTA Macc. %
H-byTtan 18,63
M3o00yTan 21,14
o-bytunen 7,07
Tpanc-bytunen 9,98
Huc-bytunen 8,26
JuBunun 6,92
byranuen-1,2 3,84
HuknobyTan 6,39
ByTun-1 9,14
BununanernieH 3,63
Bona 5,00

[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 3,5
Temneparypa, °C 44
Macc. Pacxon, kr/4 7000
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3ananue 2.1.5 PazmenuTs UCXOTHYIO CBHIPHEBYIO CMECh B 3-X (ha3HOM Cemaparope Ha IMapoBYIO,
JIETKYIO YTIICBOJIOPOIHYIO M TSHKETYIO YITIEBOJOPOAHYO (pazy. OnpesennTs cocTaB U pacxoibl IIOTOKOB.

HapaMeTpm IIOTOKA IMUTaHUA:

CocrasB

HanMeHoBaHME KOMIIOHEHTA Macc. %
g-ITenran 1,12
JvBuHMI 2,18
H-I'excan 5,60
Anerniien 7,41
Boga 8,00
JlnMeTnnoBEIH 2¢hup 6,42
Aneton 31,20
TMK 4,52
OTtaHon 23,10
H3onponanon 10,45

ITapametpsl
JlaBnenue, krc/cm? (u36.) 2,2
Temmneparypa, °C 80
Macc. Pacxoj, Kr/u 6300

3aganue 2.1.6 Pa3znenuTh MCXOIHYIO CBIPHEBYIO CMECh B 3-X (ha3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YTJIEBOJOPOIHYIO U TSXKEIYIO YIIIEBOJOPOIHYO (hazy. OmnpenenuTs CoCTaB U pacXobl IOTOKOB.

[TapameTpsl OTOKA NUTAHUS:

Cocras

HaumeHoBaHHE KOMIIOHEHTA Macc. %
H-byTtan 18,63
M3o00yTan 21,14
o-bytunen 7,07
Tpanc-bytunen 9,98
Huc-bytunen 8,26
JuBunun 6,92
byranuen-1,2 3,84
HuknobyTan 6,39
ByTun-1 9,14
BununanernieH 3,63
Bona 5,00

[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 3,5
Temneparypa, °C 44
Macc. Pacxon, kr/4 7000
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3aganue 2.1.7 Pa3aenuTs HCXOIHYIO CHIPBEBYIO CMECh B 3-X (Da3HOM cemapaTope Ha MapoBYIO,

JIETKYIO YTIICBOJIOPOTHYIO M TSHKEYIO YITIEBOJOPOAHYO (pazy. OnpesennTh cocTaB U pacxoibl IIOTOKOB.

HapaMeprI IIOTOKA IMUTaHUA:

CocraB
HanmeHnoBaHne KOMIIOHEHTA Macc. %
H-ITenran 1,12
JvBuHMI 2,18
H-I'ekcan 5,60
Anerniien 7,41
Bona 8,00
JlnMeTHoBEIH 2¢hup 6,42
Aneron 31,20
TMK 4,52
Ora”on 23,10
M3omnpomanon 10,45
ITapameTpsl
JlaBnenue, krc/cm? (u36.) 2,2
Temmneparypa, °C 80
Macc. Pacxon, kr/4 6300

3aganne 2.1.8 Paznenuth MCXOJHYIO CHIPBEBYIO CMeCh B 3-X (ha3HOM cemapaTope Ha MapoBYIO,
JIETKYIO YTJIEBOJOPOIHYIO U TSXKEIYIO YIIIeBOJOPOIHYO (hazy. OmpenenuTs coCTaB U pacXobl IOTOKOB.

[TapameTpsl IOTOKA MUTAHHUS:

CocraB
HanmenoBaHye KOMIOHEHTA Macc. %
H-byTan 18,63
N300yTan 21,14
o-bytunen 7,07
Tpanc-bytunen 9,98
Huc-bytunen 8,26
JwuBuHun 6,92
byranuen-1,2 3,84
uknoOyTan 6,39
Bytun-1 9,14
BununanernieH 3,63
Boga 5,00
[Tapamerpsl
Jlasnenue, krc/cm? (u36.) 3,5
Temneparypa, °C 44
Macc. Pacxog, kr/u 7000
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Kpumepuu oyenxu nabopamopnvix pabom 6 1 cemecmpe

Kpumepuii oyenxu Bann
(3a evinonnenue 00HOI 1a6OPaAmMopHoll padbomsut)

JlaGoparopHasi paboTa OTIIMYACTCS MMOCIIENOBATEILHOCTBIO, TIPABMIILHOCTBIO ITONYYEHHBIX
Ppe3ynbTaToB, BEIBOJOB. [Ipy OTBETE Ha BOIPOCHI CTY/ICHT JICMOHCTPUPYET XOPOIITYIO CTEHECHb
BJIAJICHUS TIPEACTABICHHBIM MaTepraioM. OTBEThl (OPMYIUPYIOTCS apryMEHTHPOBAHHO.
OTCyTCTBUE OIIMOOYHBIX OTBETOB.

12

JlaGopatopHast pabota OoTIHYaeTCs MOCIENOBATENbHOCTHIO, MPABIIFHOCTHIO MOTYIEHHBIX
pe3ynpTaToB, BEIBOMOB. [Ipr 0TBETE Ha BOMPOCHI CTYAEHT IAeT JOCTATOYHO ITOJTHBII OTBET, C
HapYIICHUEM TOCIICIOBATEIBHOCTH U3JI0KEHHS. ECTh HEOOJBIION MPOLCHT ONIMOOYHBIX
OTBETOB.

10

JlaGopatopHast paboTa BBITIONIHEHA C TPYyOBIMH OIMIMOKAMH, TOJTYYEHHBIE DPE3yJbTAThI
3HAUUTENIHO OTJIMYAKOTCS OT MCTHHHBIX. Y CTYICHTa OTCYTCTBYET YETKMH OTBET Ha 8
MOCTABJICHHBIC BOIIPOCHIL

JlabopaTopHast paboTa He BBIITOJTHEHA. 0

JlabopaTopHas padora Ne 6
«Omnepanun pazaenenus. [[lOKOMIIOHEHTHBIN 1ETUTEb

3ananmue 2.2.1 U3 ucxoaHo# CMECH YIIIEBOJOPOAOB MOTHOCTBIO OTACTUTE yrieBogopoabl Cs — Ca.
OnpenennuTts cOCTaB U PacXobl IIOTOKOB.
[TapamMeTpsl OTOKA MUTAHHUS:

CocraB
HanmenoBaHye KOMIOHEHTA Macc. %
[Iponan 3,0
n-byran 6,8
i-byran 1,5
n-IleaTan 18,9
Iuxiorekcan 22,0
2,3 — TUMETWIOYTaH 16,2
T'enren-1 31,2
3,3-ITUMeTUIINEHTaH 0,4
[TapameTpsl
JlaBnenue, krce/cm* (u36.) 6,0
Temneparypa, °C 80
Macc. Pacxop, kr/u 6400
[TapameTpsl TOTOKOB
Hasnenue, krc/cm? (u36.)
- BepX 6,0
- Ky0 6,2
Houns mapa
- Bepx 1
- Ky0 0
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3ananmue 2.2.2 V3 UCXOTHOW CMECH YTIIEBOAOPOIOB IMOITHOCTHIO OTACTUTE yrieBogopoabl C; — Cs.
OnpenennuTts COCTaB U PacXobl IIOTOKOB.
[TapameTpsl NOTOKA MUTAHUS:

CocraB
HaumeHnoBaHne KOMIIOHEHTA Macc. %
Oran 28,6
OTtniex 15,4
[Ipoman 14,1
i-bytan 1,3
n-ITentran 4.5
[uknorekcan 6,0
2,3 — tuMeTHI0yTaH 6,1
3,3-IUMEeTHIATIEHTaH 24
[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 14
Temneparypa, °C 25
Macc. Pacxon, kr/4 12000
ITapameTpsl MOTOKOB
Jasnenue, krc/cm? (u36.)
- Bepx 20
- Ky0 21
Hons napa
- BEpX 1
- Ky0 0

3ananmue 2.2.3 U3 uCX0qHOM CMECH YIIIEBOJAOPOI0B MOIHOCTHIO OTACTUTE yTrieBoAopoabl Cs — Ca.
OnpenennuTts COCTaB M PacXoIbl ITOTOKOB.
[TapameTpsl IOTOKA NUTAHUS:

CocraB
HanmeHoBaHne KOMIIOHEHTA Macc. %
[Tponan 3,0
n-byran 6,8
i-byran 1,5
n-ITenran 18,9
Iukiorekcan 22.0
2,3 — nuMeTUIOyTaH 16,2
T'enren-1 31,2
3,3-TUMeTHIIIIEHTaH 0,4
[TapameTpsl
JlaBnenue, krc/cm* (136.) 6,0
Temneparypa, °C 80
Macc. Pacxon, kr/a 6400
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3ananmue 2.2.4 V3 UCXOTHOW CMECH YTIIEBOAOPOIOB MMOJTHOCTHIO OTIEIUTH yTiaeBoaopoasl Co — Cs.
OnpeiennuTts COCTaB U PacXobl IIOTOKOB.
[TapameTpsl NOTOKA MUTAHUS:

CocraB
HaumeHnoBaHne KOMIIOHEHTA Macc. %
Oran 28,6
OTtniex 15,4
[Ipoman 14,1
i-bytan 1,3
n-ITentran 4.5
[uknorekcan 6,0
2,3 — tuMeTHI0yTaH 6,1
3,3-IUMEeTHIATIEHTaH 24
[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 14
Temneparypa, °C 25
Macc. Pacxon, kr/4 12000
ITapameTpsl MOTOKOB
Jasnenue, krc/cm? (u36.)
- Bepx 20
- Ky0 21
Hons napa
- BEpX 1
- Ky0 0

3ananmue 2.2.5 U3 uCX0IHOM CMECH YTIIEBOAOPOIOB MOJHOCTHIO OTIEIUTH yTraeBOA0poabl Cs — Cy.
OnpenennuTts cOCTaB U PacXobl IIOTOKOB.
[TapameTpsl OTOKA MHTAHHUS:

CocraB
HanmeHoBaHne KOMIIOHEHTA Macc. %
[Ipomnan 3,0
n-byran 6,8
i-byran 1,5
n-IleaTan 18,9
IMukiorekcan 22,0
2,3 — nTUMeTWIIOYTaH 16,2
I'enten-1 31,2
3,3-ITUMeTHIINEHTaH 0,4
[TapameTpsl
JlaBnenue, krc/cm? (u36.) 6,0
Temneparypa, °C 80
Macc. Pacxon, kr/4 6400
[TapameTpsl TOTOKOB
JlaBnenue, krc/cm* (u36.)
- Bepx 6,0
- Ky0 6,2
Hons napa
- BEpX 1
- Ky0 0
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3ananmue 2.2.6 13 uCX0IHONW CMECH YTIIEBOAOPOIOB MOJTHOCTHIO OTIEIUTH yTiaeBoAopoasl Co — Cs.
OnpeiennuTts COCTaB U PacXobl IIOTOKOB.
[TapameTpsl NOTOKA MUTAHUS:

CocraB
HaumeHnoBaHne KOMIIOHEHTA Macc. %
Oran 28,6
OTtniex 15,4
[Ipoman 14,1
i-bytan 1,3
n-ITentran 4.5
[uknorekcan 6,0
2,3 — tuMeTHI0yTaH 6,1
3,3-IUMEeTHIATIEHTaH 24
[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 14
Temneparypa, °C 25
Macc. Pacxon, kr/4 12000
ITapameTpsl MOTOKOB
Jasnenue, krc/cm? (u36.)
- Bepx 20
- Ky0 21
Hons napa
- BEpX 1
- Ky0 0

3ananue 2.2.7 U3 uCX0qHOM CMECH YTIIEBOAOPOIOB MOJHOCTHIO OTIEIUTH yTraeBOA0poabl Cs — Cy.
OnpenenuTs COCTaB M PacXoIbl IOTOKOB.
[TapameTpsl IOTOKA NUTAHUS:

Cocran
HanmeHoBaHHE KOMIIOHEHTA Macc. %
[Tponan 3,0
n-byran 6,8
i-byran 1,5
n-ITenran 18,9
Iukiorekcan 22.0
2,3 — nuMeTUIOyTaH 16,2
T'enren-1 31,2
3,3-TUMeTHIIIIEHTaH 0,4
[TapameTpsl
JlaBnenue, krc/cm* (136.) 6,0
Temneparypa, °C 80
Macc. Pacxon, kr/a 6400
[TapameTpsl TOTOKOB
Jasnenwe, krc/cm? (u36.)
- BepX 6,0
- Ky0 6,2
Hons napa
- BEpX 1
- Ky0 0
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3ananmue 2.2.8 3 ucXoaHOM CMECH YTIIEBOAOPOIOB MMOTHOCTHIO OTIEIUTH yTiaeBoaopoasl Co — Cs.
OnpeiennuTts COCTaB U PacXobl IIOTOKOB.
[TapameTpsl NOTOKA MUTAHUS:

CocraB
HaumeHnoBaHne KOMIIOHEHTA Macc. %
Oran 28,6
OTtniex 15,4
[Ipoman 14,1
i-bytan 1,3
n-ITentran 4.5
[uknorekcan 6,0
2,3 — tuMeTHI0yTaH 6,1
3,3-IUMEeTHIATIEHTaH 24
[Tapamerpsl
JlaBnenue, krc/cm* (u36.) 14
Temneparypa, °C 25
Macc. Pacxon, kr/4 12000
ITapameTpsl MOTOKOB
Jasnenue, krc/cm? (u36.)
- Bepx 20
- Ky0 21
Hons napa
- BEpX 1
- Ky0 0

JlabopaTopnasi padora Ne 7
«I'mppaBnuueckuii pacuer TpyOonpoBoaoB. Cmecutens / BeTBUTEIb

TEXHOJIOTHYECKHX ITOTOKOB.

3apanme 3.1.1 CocTaBUTh CXEMY CMEILLIEHUS U PA3AEIICHUS TEXHOIOTUYECKUX TOTOKOB.

1. Hcnons3ys onepamuio CMecHUTeNb, pACCIUTATH MAPAMETPHI CMECH JIBYX TOTOKOB. OTIpeieTuTh
COCTaB M pacXoj] BEIXOAHOTO moToka (CMech).

2. HUcnonb3ys onepanuto BeTButenb, pa3aenuTs nMeronmiics motok CMech Ha 4eThIpe MOTOKa.
CooTtHomenne MaccoBoro pacxoja notokos 0,2:0,35:0,25:0,2

ITapameTpsl IOTOKOB:

[ToToxk 1 | [ToTok 2
CocraB, macc. %
H-Ilentan 1,12 H-byTan 18,63
JvBuHnn 2,18 N300yTan 21,14
H-I'excan 5,60 o-bytunen 7,07
AueruneH 7,41 Tpanc-bytunen 9,98
Bona 8,00 uc-bytunen 8,26
Jwumetnnoselii aup 6,42 JuBrHUI 6,92
AneToH 31,20 byramuen-1,2 3,84
TMK 4,52 [ukmoOyTan 6,39
OTtaHon 23,10 bytun-1 9,14
N3omponanon 10,45 Bunnnaneruien 3,63
[TapameTpsl

JlaBieHue, Kkrc/cm> 18 JlaBreHue, Kre/cm? 26
(1306.) ’ (136.) ’
Temneparypa, °C 50 [Temneparypa, °C 76
Macc. Pacxop, kr/a 5600 1\/1[3(/:: Pacxon, 4900
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3apanmne 3.1.2 CocTaBUTh CXEMY CMEIICHUS U Pa3AeIICHUS TEXHOJIOTHUECKHUX TTOTOKOB.

1. Hcmonb3ys oneparnmio CMecHuTeNb, pacCYNTATh TApaMETPhl CMECH IBYX MOTOKOB. OmpenennThb
COCTaB M Pacxoj BeIXoAHOTo noToka (Cmecn).

2. HWcnonk3ys onepanuto BeTButenb, pa3aeauTb UMEIONHics moTok CMech Ha YEThIpe MOTOKA.
CooTHolleHne MaccoBoro pacxosa norokos 0,4:0,12:0,28:0,2

ITapameTpbl MOTOKOB:

IToToxk 1 | IToTok 2
CocraB, macc. %
ITenten-1 2,31 Azot 0,12
%,3 - TUMETHIIOYTeH- 4,15 Meran 1,46
MertunmukinonenTad 6,10 2-MeTUIreKcal 41,00
2,3-IUMETHIITIEHTaH 9,25 2,4-TMMETHIIIIEHTAH 12,60
3-3THIIIIEHTaH 26,70 | H-renraH 0,65
2,62 2,3 - TMMEeTUNOYTCH- 2,42
2-METHIITeKCaH 1
Tonyon 3,14 [ukiorekcan 8,17
Bonma 5,64 N300yTHIIeH 31,58
Tpanc-OyTtuinen 30,40 | Oranon 0,15
[uc-OyTuneH 9,69 W3onponanon 1,85
[TapameTpsl
JlaBnenue, Kkrc/cm> 2 JlaBnenue, Kkrc/cm? 35
(1306.) ’ (130.) ’
Temmneparypa, °C 80 Temneparypa, °C 44
Macc. Pacxoj, Kr/a 6300 | Macc. Pacxop, kr/da 7000

3apanme 3.1.3 CocTaBUTh CXEMY CMELIEHUS U PA3ACIICHUS TEXHOJIOTHYECKUX TTIOTOKOB.

1. Hcnonb3ys onepanmto CMecHTENb, paCCYUTATh MApaMeTPbl CMECH JIBYX MOTOKOB. ONpenenTh
COCTaB M pacxoj BEIXOAHOTo nmoToka (CMech).

2. Hcnonp3ys onepauuto BerBurens, pa3aeauTs UMeroLuiicss HoTok CMeECh Ha YEThIpE MOTOKA.
CooTHoleHrne MaccoBoro pacxoaa notokon 0,55:0,15:0,1:0,2

ITapameTpsl IOTOKOB:

IToToxk 1 | [ToTok 2
CocraB, macc. %
g-Ilenran 4,65 | Ilenren-1 11,94
JvBuHnn 8,94 | 2,3 - numerunOyTeH-1 0,45
H-I'ekcan 15,7 | MeTHILUKIOIEHTaH 0,91
AneruiieH 17,6 | 2,3-nMMeTHIIIIEHTaH 24,65
Bona 0,46 | 3-sTuianeHTaH 10,94
Jumernnoseiii o¢up | 0,82 | 2-mMeTmirekcan 5,55
Aneton 4,82 | Tomyon 6,42
TMK 21,21 | Boma 7,81
OTtaHon 10,85 | Tpanc-OyTuiieH 30,21
N3onponanon 14,95 | Huc-0ytmiieH 1,12
[TapameTpsl

JlaBneHue, Kkre/cm? L2 JlaBnenue, krc/cm? 3.0
(1306.) ’ (1306.) ’
Temneparypa, °C 30 | Temneparypa, °C 52
Macc. Pacxon, kr/a 3250 | Macc. Pacxon, kr/4 4350
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3ananmne 3.1.4 CocTaBUTh CXEMY CMEIICHUS U Pa3ACIICHUS TEXHOJIOTHIECKHUX TIOTOKOB.

1. Hcmonb3ys oneparnmio CMecHuTeNb, pacCYNTATh TApaMETPhl CMECH IBYX MOTOKOB. OmpenennThb
COCTaB M Pacxoj BeIXoAHOTo noToka (Cmecn).

2. I/ICHOJ'II)SyH Oonepanuro BeTBI/ITeJ'IB, pPasaciIMTh I/IMGIOHII/II‘/JICH notok Cmech Ha YCTBIPC IMMOTOKA.

CooTHoleHne MaccoBoro pacxosa norokos 0,55:0,15:0,1:0,2
ITapameTpsl MOTOKOB:

IToToxk 1 | IToTok 2
CocraB, macc. %

Asot 4,34 H-ITerTan 4,65
Merau 6,17 JlmBrHUT 8,94
2-MeTHIITeKCaH 0,46 H-I'excan 15,7
2,4-TMMeTHATIEHTaH 10,64 | Auernien 17,6
H-TEITaH 24,51 Bona 0,46
2,3 - numeTniIOyTeH- 0.47 JIMMETHIIOBBIM 0.82
1 a¢up
IMuknorekcan 16,45 | Aueron 4,82
N300yTHIieH 20,86 TMK 21,21
Ora”on 5,76 DraHoin 10,85
M3omnpomanon 10,34 N3onpomnanon 14,95

[TapameTpsl
JlaBnenue, Kkrc/cm? L8 JlaBnenue, krc/cm? 54
(1306.) ’ (u30.) ’
Temmneparypa, °C 64 Temmneparypa, °C 61
Macc. Pacxoq, kr/u 5470 | Macc. Pacxon, kr/da 9430

3aganue 3.1.5 CocTaBUTh CXeMy CMEIICHUS U pa3esIeHUs] TEXHOJIOTHYECKHUX TOTOKOB.

1. HUcnone3ys onepaurto CMecUTENb, pACCUUTATH MAPAMETPhl CMECH JABYX NOTOKOB. OnpeneanTh
COCTaB U pacxoj BEIXOAHOro noToka (CMecn).

2. Hcnonw3ys onepanuio BeTBurens, pa3aeauTh UMEIoIHiics moTok CMech Ha YeThIpe MOTOKA.

CooTtHolueHue maccoBoro pacxoaa norokos 0,1:0,45:0,3:0,15
[TapameTpbl TOTOKOB:

[ToToxk 1 | [ToTok 2
Cocras, macc. %
g-ITenran 1,12 H-byTtaH 18,63
JuBunun 2,18 N300yTan 21,14
H-I'excan 5,60 o-bytunen 7,07
AnetuneH 7,41 Tpanc-bytunen 9,98
Bonma 8,00 Huc-bytunen 8,26
HuveTniosbili 6,42 JuBuHUI 6,92
a¢up
AneroH 31,20 byraguen-1,2 3,84
TMK 4,52 IuxnobyTan 6,39
OTaHon 23,10 bytun-1 9,14
W3onponanon 10,45 Bununanerninen 3,63
[TapameTpsl
JlaBnenue, 16 JlaBnenue, krc/cm? 27
krc/cm? (u36.) ’ (u36.) ’
Temneparypa, °C 80 Temmneparypa, °C 64
KM;L(IJC. Pacxon, 5300 Macc. Pacxon, kr/4 7300
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3apanmne 3.1.6 CocTaBUTh CXEMY CMEIICHUS U Pa3ACIICHUS TEXHOJIOTHIECKHUX TIOTOKOB.

1. Hcmonb3ys oneparnmio CMecHuTeNb, pacCYNTATh TApaMETPhl CMECH IBYX MOTOKOB. OmpenennThb
COCTaB M Pacxoj BeIXoAHOTo noToka (Cmecn).

2. I/ICHOJ'II)SyH Oonepanuro BeTBI/ITeJ'IB, pPasaciIMTh I/IMGIOHII/II‘/JICH notok Cmech Ha YCTBIPC IMMOTOKA.

CooTHoleHne MaccoBoro pacxosa norokos 0,3:0,12:0,38:0,2
ITapameTpsl MOTOKOB:

IToToxk 1 | IToTok 2
CocraB, macc. %
ITenten-1 2,31 Azot 0,12
%,3 - TUMETHIIOYTeH- 4,15 Meran 1,46
MertunmukinonenTad 6,10 2-MeTUIreKcal 41,00
2,3-IUMETHIITIEHTaH 9,25 2,4-TMMETHIIIIEHTAH 12,60
3-3THIIIIEHTaH 26,70 | H-renraH 0,65
2,62 2,3 - TMMEeTUNOYTCH- 2,42
2-METHIITeKCaH 1
Tonyon 3,14 [ukiorekcan 8,17
Bonma 5,64 N300yTHIIeH 31,58
Tpanc-OyTtuinen 30,40 | Oranon 0,15
[uc-OyTuneH 9,69 W3onponanon 1,85
[TapameTpsl
JlaBnenue, Kkrc/cm> 13 JlaBnenue, Kkrc/cm? 24
(1306.) ’ (130.) ’
Temmneparypa, °C 86 Temneparypa, °C 49
Macc. Pacxoj, Kr/a 7900 | Macc. Pacxon, kr/da 2600

3apanme 3.1.7 CocTaBUTh CXEMY CMELIEHUS U PA3AEIICHUSA TEXHOJOTUYECKHUX TTIOTOKOB.

1. Hcnonb3ys onepanmto CMecHTENb, paCCYUTATh MapaMeTPbl CMECH JIBYX MOTOKOB. ONpenenTh
COCTaB M pacxoj BEIXOAHOT0 nmoToka (CMech).

2. I/ICHOHBSYSI Oornepanuro BGTBHTCJ'IB, pa3aciinThb HMGEMHﬁCH nmotok Cmech Ha YCTBIPC IMMOTOKA.

CooTtHoleHne MaccoBoro pacxoaa notokos 0,42:0,2:0,18:0,2
ITapameTpsl IOTOKOB:

IToToxk 1 | [ToTok 2
CocraB, macc. %
g-ITenran 4,65 IlenTen-1 11,94
JIMBUHWT 8,94 %’3 - MMETHIOYTEH- | g
H-I'ekcaH 15,7 MeTuauKIONeHTaH 0,91
AneruiieH 17,6 2,3-TAMETHIITIEHTAH 24,65
Bopa 0,46 3-3TUJIIIEHTaH 10,94
JAUMeTHIIOBEIH 0,82 2-MeTHIITeKCaH 5,55
a¢up
ArnieToH 4,82 Tonyon 6,42
TMK 21,21 Boga 7,81
OrtaHon 10,85 | Tpanc-Oytuien 30,21
N3onponanon 14,95 | Luc-6yTuien 1,12
ITapameTpsl
JlaBnenue, Kkrc/cm? 16 JlaBnenue, kre/cm? ’0
(130.) ’ (130.) ’
Temneparypa, °C 39 Temmneparypa, °C 72
Macc. Pacxon, kr/a 6420 Macc. Pacxon, kr/4a 4940
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3ananmne 3.1.8 CocTaBUTh CXeMy CMEIICHUS U Pa3AeIICHUS TEXHOJIOTHIECKHUX TTOTOKOB.

1. Hcmonb3ys oneparnmio CMecHuTeNb, pacCYNTATh TApaMETPhl CMECH IBYX MOTOKOB. OmpenennThb
COCTaB M Pacxoj BeIXoAHOTo noToka (Cmecn).

2. I/ICHOJ'II)SyH Oonepanuro BeTBI/ITeJ'IB, pPasaciIMTh I/IMGIOHH/II‘/JICH notok Cmech Ha YCTBIPC IMMOTOKA.

CooTtHomeHrne MaccoBoro pacxosa norokos 0,3:0,16:0,14:0,4
ITapameTpsl MOTOKOB:

IToToxk 1 IToTok 2

CocraB, macc. %
Asot 4,34 H-ITentan 4,65
Merau 6,17 JmBUHMI 8,94
2-MeTHIITeKCaH 0,46 H-I'excan 15,7
2,4-TMMeTHATIEHTaH 10,64 | Auernien 17,6
H-TEITaH 24,51 Bonma 0,46
2,3 - numeTnnOyTeH- 1 0.47 JMMeTHIIOBBIH 0.82

a¢up
IMuknorekcan 16,45 | Aneron 4,82
N300yTHIieH 20,86 TMK 21,21
Ora”on 5,76 Drta”on 10,85
M3omnpomanon 10,34 | M3onponaHo 14,95
[TapameTpsl

JlaBnenue, Kkrc/cm? L4 JlaBnenue, 26
(136.) ’ krc/cm? (u36.) ’
Temmneparypa, °C 73 Temneparypa, °C 74
Macc. Pacxon, kr/a 5540 KM;:C. Pacxon, 9640

JlabopaTopnasi padora Ne 8

«I'unpaBnuyeckuit pacuer TpyOONpoBo10oB. Oneparus Kianam»

3ananmne 3.2.1 Hcnons3ys omepanuto Kiaman, paccuuTaTh NaBieHHE MOTOKA HA BBIXOAC U3

KJ1aliaHa.

Ucnonp3ys cxemy 3amganus 3.1.1 paccuuTaTh JaBiCHHE TPEX BBIXOISANIUX TOTOKOB C YUETOM

COIIPOTHUBJICHUS KJIallaHa:

ConpotuBieHue, Kre/cm?
ITotok 1 0,1
ITotok 2 0,2
ITotoxk 3 0,15

3ananme 3.2.2 Hcnons3ys omepanuito Kiaman, paccuuTaTh NaBlieHHE TOTOKAa HA BBIXOJE W3

KJ1ariaHa.

HCHOJ’ILSYH CXCMY 3adaHuA 3.1.2 paccunuTarb AABJICHHUC TPEX BBIXOAALIUX IMOTOKOB C Y4YCTOM

COIIPOTHUBJICHUS KJIallaHA:

Conpotusienue, Kre/cm>

IMotok 1 1,1
Iotok 2 0,8
ITotoxk 3 0,65
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3apnanne 3.2.3 Mcnone3ys omeparnuto Kiraman, paccumTaTh NaBjieHHE TOTOKAa Ha BBIXOJE W3

KJ1ariaHa.

I/ICHOJ'H)3y51 CXCMY 3aJaHusA 313 paccunuTath AABJICHUC TPEX BBIXOAALIUX IMOTOKOB C YYETOM

COIIPOTHUBJICHUS KJIallaHa:

ConpoTtupieHue, Kre/cm>

ITortoxk 1 0,05
ITotok 2 0,16
Mook 3 0,2

3aganue 3.2.4 Vcrnonwsys omeparnuio KiamaH, paccumTarh maBiieHHE MOTOKAa HA BBHIXONE W3

KJ1ariaHa.

I/ICHOJ'II)3y51 CXCMY 3alaHuA 314 pacCcunuTatrh AABJICHUEC TPEX BBIXOAAIIUX IMOTOKOB C Y4YE€TOM

COIIPOTHUBJICHUS KJIallaHa:

ConpoTtupieHue, Kre/cm>

IMotok 1 0,4
IToTok 2 0,24
ITotoxk 3 0,63

3apanme 3.2.5 Vcnone3ysa omepauuto Kitaman, paccuuTaTh NaBjEeHHE MOTOKAa HAa BBIXOAE W3
kinanaHa. Mcnone3ys cxemy 3ananus 3.1.5 paccuuTaTh AaBlI€HHE TPEX BBIXOIAIIMX MOTOKOB C YYETOM

COIIPOTHBJICHHUS KJIaIlaHa:

ConpoTHBIIEHHE, KTC/CM>

ITotoxk 1 0,09
IToTok 2 0,11
IToTok 3 0,47

3apanme 3.2.6 Vcnone3ysa omepauuto Kitaman, paccuuTaTh NaBi€HUE MOTOKAa HAa BBIXOAE W3

KJ1ariaHa.

Ucnonb3ys cxemy 3aganus 3.1.6 paccuuTaTh OJaBICHHE TPEX BBIXOISALIUX MOTOKOB C YYETOM

COIIPOTHUBJICHUS KJIAIlaHA:

Conpotusienue, Kre/cm>

ITotox 1 0,16
ITotoxk 2 0,79
ITotoxk 3 0,38

3ananme 3.2.7 Hcnons3ys omepanuto Kiaman, paccuuTaTh NaBiieHHE TOTOKAa HA BBIXOJE W3

KJ1ariaHa.

HCHOJ’ILSYH CXCMY 3adaHuA 3.1.7 paccunuTarb AABJICHHUC TPEX BBIXOAALIUX IIOTOKOB C Y4YCTOM

COIIPOTHUBJICHMS KJIallaHa:

ConpoTtusieHue, Kre/cm>

ITotoxk 1 0,5
ITotok 2 0,43
ITotoxk 3 0,16

3ananne 3.2.8 Vcnone3ys omepanuto Kitaman, paccumTaTh NaBiieHHE TOTOKAa HAa BBIXOJE W3

KJ1ariaHa.

Hcnmons3ys cxemy 3amanus 3.1.8 paccumTaTh NaBlIEHHE TPEX BBIXOMSAIINX IMOTOKOB C y4E€TOM

COIIPOTHUBJICHUS KJIallaHa:

ConpoTtuBieHue, Kre/cm?

IToTok 1 0,14
ITotoxk 2 0,29
IToTok 3 0,37




JladopaTopnasi padora Ne 9

«u¢poBoii qBOMHUK ammapara: TemI000MeHHOe 000pyA0BaHUE. XOJOMIBHUK /

Harpesatenb»

3aganue 4.1 CripbeBoli MOTOK TOCTymas B OJOK MOJOTPEBa, MPOXOAUT Yepe3 JBa HArpeBaTEIIs.

TeMnepaTypa CBIPbA IMMOCJIC IEPBOr0 HArpeBaTeCjsd COCTaBUT

105 °C. M3BecTHa SHEPreTUYECKAs HATPY3KA

Ha BTOpoi Harpesartensb (26 kBt). ConporuBnenue He yIuThIBaTh. ONpeaeTnTh S HEPTETHIECKYIO HarPy3Ky
Ha MEPBBII anmapar ¥ TeMIeparypy MoToKa Ha BBIXOJIE U3 BTOPOTO aInapara.
XapaKTepuUCTHKA BXOJHOTO IMOTOKA:

CocraB
HanmMmenoBanne KOMIOHEHTA Macc. %
Oran 28,6
DTHIEH 15,4
[Iponan 14,1
i-byTan 1,3
n-Ilenran 4,5
[ukaorekcan 6,0
2,3 — nquMeTu0yTaH 6,1
3,3-TUMeTHIIIEHTaH 24
[TapameTpsl

Jlasnenue, krc/cm? (u36.) 14
Temneparypa, °C 25
Macc. Pacxon, kr/4 12000

JlabopaTopnasi padora Ne 10

«ludposoii NBOMHMK ammapaTa:TeriooOMeHHOe 000pyaoBaHue. Term000MECHHHIK

3ananue 4.2 PaccunTaTh TeNJIOOOMEHHBIN anmapar.
CmMech yrieBo0pOIoB OXJIAXKIAETCSA B JIBYX IOCIEIO0BATEIFHO PACIOI0KEHHBIX TEII000MEHHBIX

anmaparax. B nepsom anmapare cmech oxnaxaaercs ¢ 80 °C no 50 °C. Bo Bropom ¢ 50 °C no 30 °C
OnpenenuTs pacxojl XJaJareHTa HeoOXOMMOTO ISl OXJIAKIEHHS CMECH YTIIEBOIOPOIOB.

McxoaHble faHHbIe 114 pacyeTa:

(130)

IIpocTpancTBO annmapara Me:xTpyOHOE TpyOHoe
Cocras, % macc.: o GC]?pOoIEJa;I VYrnesonopoast
Bona 100 -
[Iponan - 3,0
H-byTan - 6.8
N306yTan - 1,5
H-Ilentan - 18,9
[uxnorexkcan - 22,0
2,3-nuMeTIIIoOy TaH - 16,2
I'enTen-1 - 31,2
3,3-TMMEeTHIIIICHTaH - 0,4
ITapameTpsrl:

Pacxon, kr/4a - 6400
Hauansnas temnepatypa, °C 25 80/50
Koneunas temnepartypa, °C 40 50/30
PaGouece pasnenue, MIla 0.6 0.6
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JlabopaTopnasi paGora Ne 11

«dudpoBoil 1BOMHUK anmnapaTa: peKTH(PUKAUOHHAS KOJIOHHA

3aganue 5. CoctaBuTh cXeMy BblAeNeHUS u3onpeHa u3 Cs — MUPOIM3HON (HpaKLum.
XapaKkTepUCTHKA KOJIOHHOT'O 000PYIOBaHHUS:

[TapameTpsl K-1 K-2 K-3
Hnamerp 2000 mm 4500 mm 3600 MM
Bericora obmias 31980 MM 89520 MM 81240 mm
Pacuernoe naBnenue 0,5 Mlla 0,6 MIla 0,9 Mlla
BEpxa (5,0 krc/em?) (6,0 krc/cm?) (9,0 xrc/cm?)
Pacuernoe ngaBienue 0,55 MIla 0,65 MIla 0,95 MIla
Ky0Oa (5,5 krc/em?) (6,5 krc/cm?) (9,5 xrc/cm?)
Pacuernas temmepatypa | 74°C 74°C 85°C
BEpxa 157°C 105°C 107°C
Pacuernas temnepatypa | 40 157 153
KyOa 450Mm 450Mm 400Mm
Hucno Tapenok KomnmaukoBrle, Knanannsre, Kianannsre,
PaccrosiHue Mexay OJTHOTIOTOYHbBIE JIBYXTIOTOYHBIC JIBYXTIOTOYHBIC
TapeIKaMu
Tun Tapenok
Tapenka nuTaHus 28 44 84
JaBnenue, krc/cm?, abc.

- KOHJICHCATOpa 5 6 9

- KU TWILHUKA 5,5 6,5 9,5

Crenundurkanuu: 1. Pacxon 1. Pacxon xyO. 1. ®nermoBoe uncio 1
nuctumiara 2700 npoaykra 1000
Kr/4 Kr/4 2. [ons u3omnpeHa B Kyoe
2. Homa ALIII B 2. Joms 0,4
nuctuistte 0,001 [Tunepunena B
guctuiare 0,001

Kpumepuu oyenxu nabopamopmvix pabom 6 2 cemecmpe

Kpumepuu oyenxu
(3a evinonnenue 00HOU 1aH6OPAMOPHOLL padomul)

Bann

JlaGopatopHast paboTa OTJIMYAETCsl MOCIIEeIOBATEILHOCTBIO, TIPABUIIBHOCTBIO MOTYYSHHBIX
Ppe3ynbTaToB, BEIBOJOB. [Ip1 0TBETE HAa BOTIPOCHI CTYAECHT IEMOHCTPHPYET XOPOIILYIO CTETIEHb
BJIAJICHUS TIPEACTABICHHBIM MarepranoM. OTBeTbl (popMyIHPYIOTCSl apryMEHTHPOBAHHO.
OtcyTcTBHE OIIMOOYHBIX OTBETOB.

JlaGopatopHasi paboTa OTJIMYaeTCsl MOCIIEeIOBATEIbHOCTBIO, TIPABUIIBHOCTBIO MOTYYeHHBIX
pe3yabpTaToB, BEIBOJIOB. [Ipy 0TBETE HAa BOMIPOCHI CTYICHT AACT JOCTATOYHO MOJTHBIN OTBET, C
HapyIIeHHEeM MOCIIEI0BAaTeIbHOCTH H3JIOKEHHA. ECTh HEOONBIIONW MPOLEHT OIMIMOOYHBIX
OTBETOB.

JlaboparopHast paboTa BBITIOJHEHA C TPYOBIMH ONMMMOKAMH, TOJYYEHHBIC pPE3yJIbTAThI
3HAUUTENFHO OTJIMYAIOTCS OT HMCTHHHBIX. Y CTYIEHTa OTCYTCTBYET YETKMH OTBET Ha
TIOCTABJICHHBIE BOIIPOCHIL.

JlaboparopHas paboTa He BBIIOJTHEHA.
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MuHHCTEpCTBO HAYKHW U BhICIIETr0 oOpa3zoBanus Poccuiickoit denepanun
HwmxHekaMcKuii XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHus
«Ka3zaHCKuUi HAITMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmMexHON02UYECKUU
Kageopa  HXC

Hanpagsnenne moaroroBku/cnenuanbHOCTh:_18.04.01 —Xumudeckas TEXHOJIOTHS
(K00 u HaumeHosaHue)

HpO(i)I/IJ'IB/ Cricoyain3alnus: «Pa3pa60T1<a 1 CO3aHUEC BBICOKOTCXHOJOTMYHBIX XUMHUYCCKUX
OpPOU3BOACTB»

(HaumeHosanue)

Cemectp__ 1,2

KoMmuiekT 3a1annii 1J1s1 KOJIJIOKBHYMOB
110 JUCITUITJINHEC «MOIIGJII/IpOBaHI/Ie U OIITUMU3aAI U
XUMHUKO-TEXHOJOTUUECKHX MTPOIIECCOBY

KonnokBuym Ne 1
«IIpouecc NOCTAHOBKM pelIeHHs 32124 ONITHMH3ALUN
1. OOmas mocTaHoOBKa 3a/Jaud ONTHUMM3AllUM M OCHOBHBIE ollpeneseHus. MaremaTuueckas

MOJeb. be3yCloBHBIN U YCIOBHBIN AKCTPEMYMBI.

2.AHAIMTHYECKUH METOJl HAXOXACHHUS OSKCTpeMyMmMa (YHKIUH HECKOJIbKUX MEPEMEHHBIX.
Hcnonp30BaHue 3JE€KTPOHHBIX TAOIMIL I PELIEHUs 3a/1a4 ONTUMHU3ALUU: IOUCK MaKCUMyMa U
MUHUMYMa.

3.IIpyHIMIIBI TOCTPOEHUS YUCICHHBIX METO/IOB IIOUCKA YCIOBHOTO KCTPEMyMa.

4. Meto/1bl MOMCKA SKCTpeMyMa (PYHKIUU

5. Metoas! ontumuzanuu X TII. 3agaun nuHelHoro nporpamMmmupoBanus. CUMILIEKC-METO/

6. Metonab! ontuMmu3anuu X 1T]. AHaIUTHUECKHE METOIEI

7. Monenu xummndeckux peakropos. PUC

8. Mozaenu xumuueckux peakropos. P1IB

9. IlpakTuyeckoe TMNPUIOKEHHE TEOPUM PACHUCAHUM B ONTHUMM3ALUHM TEXHOJIOTHYECKUX
nporeccoB. [lpumep co3manus umdpoBoro ABoitHuka peanbHoro XTII ¢ ucnons3oBaHUEM
nporpaMMHoii cpeast HYSYS.

10. lmnamudeckoe nporpammupoBanue. OO01as mocraHoBka 3aaayuun JI1

KosustokBuym Ne 2
«MaTtemMaTH4uecKass MOJEIb»
1. AHanuTHYeCKHE MOIEIN

2. MaTtemaTuueckoe nporpaMMHpOBaHUE
3. I'papueHTHBIE MOAETN
4. ABTOMaTHY€ECKHE C CAMOHACTPAUBAIOIIMMHUCS MOJEISIMU
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5. CtaTuCTHYECKHE MOJEIU

MaxkcuManbHOe KOJMYecTBO OayioB 3a BhIMOIHEHHE | U 2 KOJUIOKBHYMOB (1 ceMecTp) CTyIeHT
nonydvaeT no 10 6amioB, MUHUMaIbHOE KOMUYeCcTBO 6asioB — 0 .

Kpumepuui oyenxu bann

Ot4yer oTIMUYACTCS TOCJICA0OBATCIIbHOCTBIO, MPABUJIIBHOCTBIO IMOJYYCHHBIX PE3YJIbTATOB, BBIBOJOB.

OTCyTCTBUE OIIMOOYHBIX OTBETOB. 10
Otyer oTAMYaeTCs MOCICI0BATCIIBHOCTRIO, MMPABUIILHOCTHIO MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB. 8
EcTb HEOOBITOM POIEHT OMMMOOYHBIX OTBETOB.

OT4eT BBINONHEH C TPyObIMU OIIMOKAMU, MOTYyYCHHBIC Pe3yJIbTaThl 3HAYUTENHFHO OTIMYAIOTCS OT 5

HWCTUHHBIX.

He Brinonneno.

KosoxkBuym Ne 3
«MeTobI MOJEITUPOBAHUS)
MMuTanmonHoe MOJEIMPOBAHUE;
Knaccudukanus CUM;
MeTo1bI IMUTAITMOHHOTO MOJICIIMPOBAHHSI,
DKCIepTHOE MOJIETUPOBAHUE;

CrpykTtypa u knaccudukanus IC;

A e

CI/ITyaHI/IOHHOG MOJCIUPOBAHUC.

KoanokBuym Ne 4
«MeTozpl IIAHUPOBAHUS SKCIIEPUMEHTA B XUMHH U XUMHUECKOH TEXHOJIOTHID)
1. Coznanue uu@poBbix ABOHHUKOB X TTI

2. IlonaTHre KOMIBIOTEPHOTO MoieTupoBaHus. MonenupoBanue B mporpammHoit cpeae HYSYS
3. Onucanne XTII ¢ npumenenuem Y UII

4. IuddepernunanbHble ypaBHEHHS B YACTHBIX TPOU3BOAHBIX

5. duddepennuanpuple ypaBHEHUS B YaCTHBIX IMPOM3BOJHBIX: KiIaccU(UKAIMs, TPaHUYHbIE
yCIIOBUS

6. PasnocTtHelli MeTon pemienus JJYUII

7. PelieHne ypaBHEHUN NIEPBOr0 MOPsIKA

8. Pemenune amMnTHYeCKOro ypaBHEHUs

9. Penienue runepO0IM4ecKoro ypaBHeHuUs

10. Pemenne napabonu4eckoro ypaBHeHHs

MakcumabHOE KOJIMYeCTBO OAJIOB 3a BEITIONHEHUE 3 U 4 KOJUTOKBUYMOB (2 CEMECTp) CTYACHT
noJrydaeT 1mo 6 6aJuI0B, MUHUMAIBHOE KOJTUYeCTBO OaiioB — 0 .

Kpumepuii oyenxu bann

OTUeT OTIMYaeTCs MOCIIENOBATEIBHOCTRIO, MMPABWIHBHOCTEIO TIOMYYCHHBIX PE3YJIBTATOB, BBIBOJIOB. 6
OTcyTcTBHE OMMOOYHBIX OTBETOB.
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OrueT oTM4YaeTcs MOCJICAOBATCIIbHOCTBIO, MMPABWIBHOCTHIO MOJYUYCHHBIX PE3YJILTATOB, BLIBOJAOB.

EcTp HEOOIBIIIOM MPOIEHT OMMOOYHBIX OTBETOB. 4
OT4eT BBINONHEH C TPyOBIMU OIIMOKAMU, MOTYyYCHHBIC Pe3yJIbTaThl 3HAYUTENHFHO OTIMYAIOTCS OT 2
WCTHHHBIX.

He BrInonzeHo. 0
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