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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHYUIL C YKA3ZAHUEM IMAN0E Popmuposanus 6 npoyecce 0C60EHUA OUC-
YUNIUHbL
[TIK-3 Cnoco0eH ocyliecTBIsATh ONTUMU3ALNI0 PYHKIMOHUPOBAHUS 0a3bl JAHHBIX.
[1K-3.1 3naer MeToabl ONTUMHU3AIMH (DYHKIIMOHHUPOBAHUS 0a3 JaHHBIX, SIBISIOLIMXCS YAaCThIO Pa3IMYHBIX HHPOPMALMOHHBIX CHUCTEM
[1K-3.2 YMeet ocyliecTBIATh ONTUMU3AINIO (YHKIIMOHUPOBAHUS 0a3 JaHHBIX, SBJSIOLIUXCSA YACThIO PAa3IMYHBIX HH()OPMALIMOHHBIX CUCTEM
[1K-3.3 Brageer HaBbIKaMH ONTHMU3AIUHN (PYHKIIHOHUPOBAHHS 0a3 TaHHBIX, SBISIOIIUXCS YaCThIO PA3IMUHBIX HMH(OOPMAIIHOHHBIX CUCTEM

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0c60eHUA OUCUUNTUHDL
CMUIICEHUA KOM- (vkazamwv ece memol uz PI1J])
nemenyuu (Ounas / ouHO-3a04Hast/ 3a04Hast hopma)
Jexyuu Ilpakmuue- Jlabopamopnuie 3anamusn Kypcoeoit npo- Haumenoeanue oye-
CcKue exm (padoma) HOYHO020 cpedcmea
3anamusn, 1a00
MOPHBLI NPAKY
KyM
[IK-3.1, TIIK-3.2, | Tema 1, Tema 2, tema | He npeoy- Tema 1-8 / He npeoy- Texymuit KOHTPOJIb, Jia-
[1K-3.3 3, Tema 4, Tema 5, Te- | cMmompenwl Tema 1-8/ cMompeHbl 6oparopHas paboTta Ne 1-
Ma 6, TemMa 7, Tema 8§, Tema 1-3 8, 3auer ¢ oneHKOoM/
Tema 9, rema 10 / 3aouynas ¢dopma: TeKy-
Tema 1-7/ M KOHTpOIb, Jabopa-
Tema 1-5 TopHass pabora Ne 1-3,
KOHTpOJIbHAas padoTa,
3a4eT ¢ OLICHKOU
[IK-3.1, TIK-3.2, | Tema 1, Tema 2, tema | He npeoy- Tema 1-8 / He npeoy- Texymuit KOHTPOJb, Jia-
IK-3.3 3, Tema 4, Tema 5, Te- | cMmompenul Tema 1-8/ cMompeHbl 6oparopHas pabota Ne 1-
Ma 6, Tema 7, Tema 8, Tema 1-3 8, 3auer ¢ oueHkou /
tema 9, rema 10 / 3aouHas ¢opma: TeKy-
Tema 1-7/ M KOHTPOJIb, J1abopa-
Tema 1-5 TopHast pabora Ne 1-3,
KOHTpOJIbHas pabora,
3a4eT C OLICHKOU




Ilepeuens ouenounvix cpeocme no oucyunaune (Mooysio)

(Ouynas / ouHo-3a04Hast/ 3a04Has Gpopma)

JlabopaTopHBIi NPAKTHKYM, KOHTPOJIbHAsI pa0d0Ta, CaMOCTOsITeIbHAsA padoTa

bann
Jlabopatopuas Ounas popma OYHO-3204Has Gopma 3ao4Hast popma
pabora
7 cemecTp 8 cemectp 10 cemectp
Nel 6—10 6-—10 13- 17
Ne2 6—10 6-—10 13-17
Ne3 6—10 6-—10 13-17
Neq 6—10 6-—10 -
Ne5 610 6-—10 -
Ne6 6—- 10 6—10 -
Ne7 10— 16 1016 -
Ne8 6-—12 6-—12 -
CamocrosTenbHas 8 -12 8-12 6-9
pabora
KonTponbHas - i 15 - 40
pabora
NTOI'O 60-100 60-100 60 - 100




HlIxana ouenusanusn

Iudposoe
BbIpasKeHHue

BoipaxeHnue B
oajax:

CioBecHoe
BbIpPa:KeHHe

Kputepun onleHKH HHIAUKATOPOB NOCTHKeHHs MPU opMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOH

3adyeT

5

87 -100

OtinyHo (3a-
YTEHO)

OlLleHKa «OTJIMYHOY» BBICTABJISICTCS CTYICHTY, €CJIM TEOPETUUECKOE CONEp-
JKaHUE Kypca OCBOCHO TOJHOCTHIO, 03 MPOOEIIOB; NCUYEPIBIBAIOIIE, TIOCTe-
JIOBATEIBHO, YETKO W JIOTHYECKH CTPOMHO M3JIaracT Marepuai; cBOOOIHO
CIpaBJSIETCSl C 3aJadyaMH, BOIPOCAaMU U APYTMMH BUAAMHU IPUMEHEHUS
3HAHUM; UCIIOJIB3YET B OTBETE JOMOJHUTENbHBIA MaTEpUal BCE MPEAYCMOT-
PEHHBIE IPOrPaMMON 3aJaHUSI BBITIOJHEHBI, KAYECTBO UX BBIOJIHEHUS OLle-
HEHO YMCJIOM 0allIoB, OJIM3KUM K MaKCHMalbHOMY; aHAJTU3UPYET MOTy4YeH-
HBbIC peSyJII)TaTLI; HpOSIBJ'IHCT CaMOCTOATCIIBHOCTH HpI/I BBIITIOJIHCHUHN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIAETCS CTYIEHTY, €CIM TEOPETHYECKOE COnep-
XaHWE Kypca OCBOCHO IIOJIHOCTBIO, HEOOXOIMMBIE MPAKTHYECKUE KOMIIE-
TEHIIMU B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrPaMMOi
00y4eHus1 ydeOHbIe 3a1aHUsI BBIIIOJIHEHBI, KAUECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepHal, TPaMOTHO W IO Cylle-
CTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOUHOCTEN B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHo (3a-
YTEHO)

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCA CTYyAEHTY, €CIIH TEOpETHYE-
CKO€ COJep)KaHHE Kypca OCBOEGHO YaCTHYHO, HO MPOOesbl He HOCAT Cylie-
CTBEHHOT'O XapakKTepa, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoN 3a-
JaHW{ BBINIOJHEHO, HO B HHX HMEIOTCS OINMOKH, TIPH OTBETE Ha
ITOCTABJICHHBIA BOIPOC CTYAEHT [OMYCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUIbHBIE (POPMYIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOW TO-
CJIEI0BATEIbHOCTH B U3JI0KEHUU IPOrPAMMHOI0 MaTepuara.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHl Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEA0BATEIbHBI, J10-
TUYECKHU U3JI0KEHBI, JOITyCKaIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKh€ KaK OTCYTCTBHE CaMOCTOS-
TEJILHOTO BBIBOJIA, PEUEBBIC OIIMOKHU H TP

Hwuxe 60

Heynosnerso-
PUTETBHO
(1e 3a4TeHO)

OrneHka «HEYIOBIETBOPUTEILHO» BBICTABISIETCA CTYACHTY, €CIM OH HE
3HAeT 3HAYMUTEIHHOW YacTH MPOTPaMMHOTO MaTepuaia, JOIyCKaeT Cylie-
CTBEHHBIE OIIMOKHU, HEYBEPEHHO, C OOJBIINMH 3aTPYAHCHUSMH BBITOIHSIET
HNpakTHYecKue paboThl, HEOOXOAWMBIE NMPAKTHYECKUE KOMIICTCHIMH He
chopMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMON 00ydeHHsI
yueOHBIX 33/IaHUI HE BBIMTOIHEHO, KAYECTBO UX BBIMOJIHEHUS OIICHEHO YHC-
JIOM GaJIOB, OGJIM3KMM K MUHUMAJIEHOMY

OLIeHKa «HEC 3a4YTCHO)» BBICTABJIACTCA
CTYACHTY, €CJIU CTYACHT HC 3HACT OCHOB-
HBIX TOHSITHA TEMBI JUCIHUIIIINHBI, HC OT-
BCYACT Ha JOIIOJIHHUTCIBbHBIC 1 HABOIAIIUC
BOIPOCHI MPCIOoaAaBaTeCIIA.




MunucTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepanuu
HuxHekaMCKri XUMUKO-TEXHOJIOTHISCKUN HHCTUTYT ((huitnan)
(benepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00Pa30BATEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUS
«Ka3zaHCkuil HallMOHATBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynbmem  yIpaBJICHUS U aBTOMATU3AIH
Kageopa NUCT

Hanpasnenune noarorosku: 09.03.01 MudopmaTrka v BeIYKCIUTEIbHAS TEXHUKA
(K00 u HaumeHosaHUE)

HporpaMMa: ABTOMaTI/IBI/IDOBaHHI)IG CHUCTCMBbI 06D3.60TKI/I I/IHd)ODMaHI/II/I " yIIpaBJIC-
HUA

KommiekT 1a6opaTopHbIX padoT
IO AUCHUIIIINHE ((MOI[CJH/IpOBaHI/Ie mponeccoB XUMHYECKON TEXHOIOTUH))

Ounas popma, ouHo-3a04Has popma
Jladoparopnasi padora Nel
Tema: «OcobeHHOCTH MOZENel 1 33/1a4 MAaTEeMaTUYECKOT0 MOJICIIUPOBAHUSI.
3aganue:
1. I3yuuTh TEOpETHUECKU MaTepHar.

2. B monenu Ban-nep-Baansca

RT a

v

napameTp a XapaKTepu3yeT HHTEHCUBHOCTh MEKXMOJICKYJIIPHOTO B3aUMOCHUCTBHS; apameTp b —
00BbeM, 3aHUMAaEMBbI MOJIEKYIaMHU.
Haubonee Tounble 3HaueHuss napamerpoB it CO; Takosbl: a=0,3652 IMa-m®/Mons;
b=4,28-10'5M3/M0JIL. [To ONBITHBIM TaHHBIM MTOTYYCHBI OMMMO0YHbBIC 3HaYeHHs: a=0,5755; b=10",
CpaBuutb pacuer nasienus P, MIla npu BepHBIX U OMIMOOYHBIX 3HAYEHUSIX MTAPAMETPOB, & TAKXKE

pacueT B MpHOIMKSHUN UICATBHOTO ra3a.

3. OyHKIMS 331aHa TAOIUIHO

Xi 7,2 8,9 10,7 15,6 18,9 22,7 24,1
Yi 3,4 4,4 5,5 7,5 9,9 10,1 11,1

[TocTpouTh anNpPOKCHUMUPYIOIIYIO NMPSAMYIO Y = a X +a,, HCIIONb3ysd METOJl HAMMEHBIINX KBaJapa-

TOB (pEIIMTh CHaYasla BpyYHYI0, 3aTeM B TaOJHUUHOM Mporieccope Excel).
4. DKCIEePUMEHTATOp M3ydal 3aBHCHMOCTb OTKJIHKa Y OT ¢akTopa X. ITomydeHsl cieayromime
JaHHBIE:

Y, 5,21 7,47 10,95 13,67 13,32




B pesynprare 00pabOTKM C MOMOIIBIO METOJa HAUMEHBIIWX KBAJAPaTOB (M.H.K.) UM IOIYYEHO

ypaBHEHHE

y =10,124 + 2, 242x.

HeonprTHbIM HCCIICA0BATEIIb PEIINIT ITOJTYYHUTH 0onee TOUHOE OIMHUCAaHUE, IPUMCHHUB MHOTOYJICH 4-

i crenieHu. OH MOTy4YUs1 ypaBHEHUE
y =10,95 + 3,4575x — 0,36625x> — 0,3675x° —0,001375x".

CpaBHUTH Pe3y/IbTaThl BEIYUCICHHUH 10 3TUM ypaBHEHHSAM. KakoBbI pe3ynbTaThl 3KCTPAOJISALIUS
IO 3HAYEHUN X= +3 ?

5. Jlyist TabnuyHO 3aAaHHON (PYHKITUH

Xi 2,1 2,2 2,4 2,6 2,8 3,1
Vi 0,32 0,35 0,38 0,41 0,44 0,49

HAWTH anMmpOKCUMHUPYIOIIYIO (GYHKIIUIO B BUJIC KBaJPATHOTO TPEXUWICHA.
6. [TonroToBUTHL OTYET 1O TAOOPATOPHOU padoTe.

JlaGopaTopnasi pa6ora Ne2
Tema: «MopaenupoBaHue pabOThl H30TEPMUUECKOTO MTPOLIECCay.
3aganue:
1. 3y4uuTh TEOpETUYECKUA MaTepral.
k2

2. 3otepmudeckas peakius A—<— B C

k
3

OCYIIECTBIIACTCSA B PEAKTOPE C MMIPOIUHAMHUKOMN, OMUCHIBAEMOM MOJIEIbIO HICATBHOTO BBITECHE-
Hust. K, K,, K3 - KOHCTaHTBI CKOpOCTEl YaCTHBIX peakiiuii. Pacxom Coipbs v, M4, Peakiuu 1,2 —
MIEPBOTO MOPsAKA, PEakius 3 — BTOporo mopsijaka. [IocTpouTs MaTeMaTHYECKyI0 MOJEIb PEAKTO-

pa.
3. s ycnosuii 3afaun 1 onpenenuts JIUHY peakTopa Xp, IpU KOTOpOi 00ecrieunBaeTcsi MaKCH-
MaJIbHBI BBIXOJ TPOAYKTa (LIeJIeBOro KoMIoHeHTa B) u iuamerp peakropa d.

Pa3pabotats anroputm pacueta. Mcnonb30BaTh METO/I OCIEOBATEIBHBIX MPUOIKEHUH.
4. AnropuTMm pacdera 3a/1auM 3 peain3oBaTh B BUjE nporpammsl. [IpoBecTu pacueTsl ¢ MOMOIIBIO
IPOTrpaMMbl ¢ KOHKPETHBIMH UCXOAHBIMH JJAHHBIMU.
5. [loaroroBuTk OTUET 1O JTAOOPAaTOPHOU padoTe.

JlaGopaTopuas paGora Ne3
Tema: «Pacuer KOMOMHHPOBAHHON MOJICITH PEAKTOPAY.
3aganue:
1. I3yuuTh TEOpeTHUECKUN MaTepral.

2. B peakrope, onmchiBaeMOM KOMOWHHMPOBAHHOHW THAPOAMHAMHUYECKOW MOJENBIO, MPOTEKaeT
k
U30TepMHUYECKas peakiys nepsoro nopsaka A—— B,
rne K - KoHCTaHTa CKOpocTH peakimu. HauanpHas KOHLEHTpamusi KOMIIOHEHTa A B ChIpbe
Cp0=200 r/m. JInst OIEHKH CTPYKTYpPHI OBOTOKA B PEAKTOpE LIS PeaKkTopa MmoxydeHa (QyHKIHS OT-

KJIMKa Ha UMITYJIbCHOE Bo3MmymleHne. HeoOXoaumMo paccunTaTh COCTaB PEAKIIMOHHOW CMECH Ha
BBIXO/JIE U3 PEaKTopa.

st pemenus 3a1a4u HEOOXOIUMO:
- YCTaHOBUTH CTPYKTYPY MOTOKOB B PEAKTOPE;

- IPCATIOXKUTE MOJCIb KOM6I/IHI/Ip0BaHHOﬁ TUAPOAVMHAMHUKU I COBOKYITHOCTU THIIOBBLIX 3JICMCH-



TOB, 9KBUBAJICHTHOU peasibHOM 'MAPOJUHAMHUKE PEAKTOPa;
- pa3paboTaTh MOJIENIb KaX/10r0 TUIIOBOT'O 3JIEMEHTA CXEMBI;
- YUCJIEHHO OIIPEJENUTD [TapaMeTPbl KaKI0r0 TUIIOBOTO 3JI€MEHTA THIPOJUHAMUYECKON MOJIENH;

- pa3paboTtaTh 0000IICHHYIO MOJIENb POIIecca, MPOTEKAIOIIETO B PEAKTOPEe, C YUETOM KaK THIPO-
JAUHAMUKU, TaK U KHHCTUKHW XUMHUYCCKOI'0 IIporecca.

3. [ToaroToBUTH OTYET 110 JTAOOPATOPHOU padoTe.

Jladoparopnasi padora Ned
Tema: «Pacuer pa3oBOro paBHOBECHS».
3aganue:
1. 3yunTh TEOpETUUECKUN MaTepUal.

2. TpebOyeTcs paccunTaTh TEMIIEPATYpy paBHOBECHS MapOKUIKOCTHON cMecH t U cocTaB mapoBoi
da3bl Yi A58 MHOTOKOMIIOHEHTHOM CMECH C M3BECTHBIM COCTaBOM KHJAKOW (a3bl X . YpaBHEHUE
paBHOBECHsI B JaHHOM CJIy4ae UMEET BUJ

iYi =ixi|<i =1,
i=1 i=1

rae N — grcio komnoHeHToB cmecH; Ki — koHcTaHThl (hazoBoro paBHoBecus (Ki= f(t)).
B;

Ai,
10 G+t
Ki=———,
P
rae Aj B, Ci — koHCTaHTHI ypaBHEHUsI AHTyaHa Uil pacueTa JaBJIeHHUs HACHIIEHHBIX MapoB; P —
JIaBJIEHUE CUCTEMBI.

U3ssectHsel yncnenusle 3Hauenus N, X, A, B;, Ci, P.

3a,I[aIIy HO,I[60pa TEMIICPATYPHI 110 YPABHCHUIO PABHOBCCUS
B;

A-
N Xi .10 C;+t 1
= P
MOKHO CBECCTH K TUIIOBOMY aJITOPUTMY IO CKA KOPHA HEINHENHOTO aJIFe6paI/I‘leCKOFO YpaBHCHUA
B
N A C+t
X, 10 ©
2T g-o,
= P

Harmpumep, METOAO0M IMOJIOBUHHOI'O ACJIICHHA.

C nenbro aBTOMAaTHYECKOTo BbIOOpa rpaHUuYHBIX TemmepaTyp 11 um T2, coOTBETCTBYIOIIUX
TEMIIepaTypaM KHIIEHUS KOMIIOHEHTOB CMECH C HaMMEHBIIEH W HAauOOIbIIeH TeMIepaTypoil KH-

MIEHUS, 1IeJIECO00Pa3HO B HAYaJle pacdyera aBTOMATHYECKH OINPEACIUTh TPAHHIIBI 00JaCTH HCCIie-
noBadust T1uT2:

B

tmtni :—I_Ci'
A —IgP

3. [loaroToBUTH OTUET MO JTabopaTOpHOIi paboTe.

JlaGopaTopnas paGora Ne5
Tema: «YpaBHEHHE perpeccuu ¢ OJHUM (HaKTOPOM.
3amanmue:

1. I3yuuTh TEOpeTHUECKUN MaTepral.

2. OyHK1Ms 3a1aHa TAOJIUIHO

Xi 7,1 8,8 10,7 15,6 18,9 22,7 24,1
Vi 3,3 43 55 7,5 9,9 10,1 11,1




[TocTpouTh anNpPOKCHUMUPYIOILYIO NPAMYIO Y = a X +a,, HCIIONb3ysd METOJl HAMMEHBIINX KBaJapa-

TOB (pEIINTh CHAa4Yaj a BPyYHYIO, 3aTeM B TabnnyHoM npoueccope Excel).

3. s TabnmyHo 3a7aHHON (PYHKITUN

Xi 2,0 2,2 2,4 2,6 2,8 3,0
Vi 0,31 0,35 0,38 0,41 0,44 0,48

HaWTH almpoOKCUMHUPYIOIIYIO (YHKIIUIO B BUJIE KBaIPATHOTO TPEXWICHA.
4. OnpITHBIE JaHHBIE 3a0aHbI TA0IULIEH

Xi 1,1 1,7 2,4 3,0 3,7 4,5 5,1 5,8
Yi 0,3 0,6 11 1,7 2,3 3,0 3,8 4,5

ANIpOKCUMHMPOBATH 3TU JaHHbIE CHayasla JIMHEHHON (yHKuMel Y =aX+a,, 3aTeM CTENEeHHON

byHkmen y = cx™. YCTaHOBUTH, KAaKOE U3 IBYX MPUOIVIKESHHUH JTydIIIe.
5. [ToaroToBUTH OTYET MO TAOOPATOPHOU padoTe.

JlabopaTopnasi paGora Ne6
Tema: «MeToa MHOKECTBEHHOU KOPPEISALUNY.
3apanue:
1. I3yunTh TEOpETHUECKUN MaTepral.
2. Heo0xoaMMO MOJYy4YUTh 3aBUCUMOCTb CTEIICHH M3BJICUEHUS CEPHOM KHUCIOTHI Y U3 TPaBUIIBHBIX
pacTBOpoOB OT cieAyroumx (GakTopoB: X; -KoHIeHTpauuu HpySOs B MCXOqHOM pacTBope; X2 —
KOHIIGHTpaluM cynbdara xee3a; X3 —00beMHOE COOTHOILIEHUE CIUPT-KUCIOTa. MICXOAHBIM cTa-
TUCTUYECKUM MaTepHaIOM CIY>KUT BbIOOpKa o0bemMoM N B 35 u3MepeHui, moydeHHasi B pe3ysib-
TaTe HKCIEPUMEHTA.
3aBUCHMOCTbD HMILEM B BUJIE JINHEHHOTO YPaBHEHUSI PETPECCUU
y:b0+b1X1+b2X2+b3X3.
3. BriBecTH cuCTeMy HOPMaJIBHBIX YpaBHEHUH IS ciry4dast 4-xX (pakTopos.
4. CocTaBUTh MpOrpamMMy JUIsl pEeLLIeHHs 3aJjaud U3 MyHKTa 2 ¥ PeaJnu30BaTh C KOHKPETHBIMU HC-
XOJHBIMH JTAaHHBIMHU.
5. [ToaroToBUTH OTYET MO JIabopaTOpHOIi paboTe.

JlabopaTopuas padora Ne/
Tema: «MeTroa MHOKECTBEHHOM perpeccuu bpannoHay.
3ananmne:
1. I3yuuTh TEOpETHUECKUN MaTepral.
2. YCTaHOBHTH 3aBHCUMOCTH pacxojia (uierMbl B PeKTH()UKAIMOHHOW KOJIOHHE pa3feieHHs M-
pokoit ppakiun gerkux yriaeroopozaos (ILDJIY) ot cocras LHDPIIY meronom bpannona.
B pesynbpTaTe npoBeIeHHs MACCUBHOIO 3KCIIEPUMEHTA MOJYYEH CIEAYIOIMM CTAaTUCTUYECKHUM
MaTepuai:

CocraB nutanus, Kr/q Pacxon
¢baermsl,
No
Kr/4a
3TaH nporaH | u300yTaH | OyTaH | M30ICHTAaH | MICHTaH | FeKCaH
1 103,5 3420,8 | 9574,5 14414,8 | 5748,7 6361,3 | 1860,6 | 18700,0
2 106,0 38914 | 6812,0 14185,4 | 4636,0 4703,6 | 3788,6 | 19450,0
3 110,0 7673,0 | 6358,0 12811,5 | 4465,5 3619,5 | 3858,5 | 23450,0




4 65,0 5843,5 | 4235,0 12358,5 | 5505,5 44129 | 6198,5 | 17701,0

5 65,0 2215,0 | 4482,5 8965,0 | 4507,5 49455 | 2697,5 | 11070,0
6 242,5 6572,5 | 8202,5 16745,0 | 4080,0 3492,5 | 3075,0 | 22090,0
7 60,5 3370,0 | 7965,0 15390,0 | 4275,0 5170,0 | 8765,0 | 17207,0

3. [ToAroToBUTH OTUET 1O JIaOOopaTOPHOIA paboTe.

JladopaTopHas padora Ne8
Tema: «O0paboTKa pe3yIbTaTOB AKTUBHBIX 3KCIIEPUMEHTOBY.

3apanue:
1. 3yunTh TEOpETHUECKUI MaTepUal.
2. V3ydaeTcs BIMSHUE HAa BBIXOJ MPOAYKTa y Tpex (pakTopoB: Temmneparyphl T B auanasone 100 —
200 °C, naBnenuss P B guamazone 2 — 6 MIla (20 — 60 KFC/CMZ) 1 BpeMeHU npeObiBaHus B
nuanaszone 10 — 30 mun. Bepxuuii yposens no temneparype z;- =200 °C, umwkunii z;" =100
°C, z; =150 °C, Az, =50 °C.

3armcaTh KOAMPOBAHHYIO MATPHILY [UIAHUPOBAHKS 2° 1 pe3yNbTaThl JKCIIePUMEHTA. PeluTh
3ajady metosioMm [1DD.

Boeruncnuts kpurepun @umiepa, CteionenTa. [IpoBepuTs aeKBaTHOCTh ypaBHEHUS perpec-
CHH.
3. [ToaroToBUTH OTYET 10 JTAOOPATOPHOI padoTe.

3aounHas hopma
JlabopaTopnas paGora Nel
Tema: «Pacuer KOMOMHUPOBAHHOM MOJIETN PEAKTOPAY.
3amanmue:
1.3yunth TeOpeTHUECKUI MaTepual.

2. B peaktope, ONMUCHIBAEMOM KOMOWHHPOBAHHOW THIPOJMHAMUYECKON MOICIbIO, MPOTEKAeT
K
U30TepMHUYECKas peakiys nepsoro nopsaka A—— B,
rme K - KoHCTaHTa CKOpocTH peakimu. HauanbHas KOHIIEHTpamusi KOMIIOHEHTa A B ChIpbE
Cp0=200 r/m. JInst OlEHKH CTPYKTYpPHI OBOTOKA B PEAKTOpE LIS PeaKkTopa MorydeHa (pyHKIHsS OT-

KJIMKa Ha UMITYJIbCHOC BO3MYIICHUC. HCO6XO,Z[I/IMO pacCcuuTaTtb COCTaB peaKHHOHHOﬁ CMCCHU Ha
BBIXOJI€ U3 pCaKTOpa.

st pemenus 3a1a4n HEOOXOIUMO:
- YCTAHOBUTH CTPYKTYPY IIOTOKOB B PEAKTOPE;

- IPEAJIOXKUTH MOJCJIb KOM6I/IHI/Ip0BaHHOI>'I TUAPOAVMHAMHUKU IJIA COBOKYITHOCTU THITIOBBIX 3JICMCH-
TOB, SKBHBAJICHTHOMN peaHBHOﬁ TUAPOANHAMUKE PCAKTOPA,

- pa3pa60TaTL MOJCIIb KaXXA0I0 TUIIOBOTO 3JIEMCHTA CXCEMBI,
- YUCJICHHO OIIPCACIIUTD MapaMETPhl KAKAOTO THUIIOBOI'O 3JICMCHTA I’I/I)IpOI[I/IHaMI/I‘{eCKOI‘/’I MOJCIH,

- pa3paboTtaTh 0000IIEHHYIO MOJIENH MIPOIIeCcCa, MPOTEKAIOIIETO B PEaKTOpe, C YIETOM KaK THAPO-
TUHAMUKH, TaK ¥ KHHETUKN XUMUYECKOTO Mpoliecca.
3. [ToAroTOBUTH OTYET IO JIAOOpATOPHOU padoTe.



JladbopaTopHas padora Ne2
Tema: «YpaBHEHHE PErPECCHU C OTHUM (HAKTOPOM).
3aganue:
1. I3yuuth TeOpeTUUECKUN MaTepHall.
2. OyHKIMS 3a7aHa TaOJIUIHO
Xi 7,1 8,8 10,7 15,6 18,9 22,7 24,1
Yi 3,2 4,4 9,9 7,9 9,9 10,1 11,2

[TocTpouTh anIpPOKCUMUPYIOLLYIO NPAMYIO Y = a X+ a,, UCIIONb3ysd METOJ HAMMEHBIIUX KBaJapa-

TOB (pelIMTh CHaYaJla BpyUHYI0, 3aTeM B TaOJUYHOM Mporeccope Excel).

3. s TabnuuHo 3a7aHHON (PYHKITUN

Xi 2,0 2,2 2,4 2,6 2,8 3,0
Vi 0,31 0,35 0,38 0,41 0,44 0,48

HANTH anmpoOKCUMUPYIOIIYIO (YHKIHUIO B BU/I€ KBaJPATHOTO TPEXUICHA.
4. OneITHBIE JaHHBIE 3a0aHbI TA0IUIIEH

X 1,1 1,7 2,4 3,0 3,7 4,5 5,1 5,8
Yi 0,3 0,6 11 1,7 2,3 3,0 3,8 4,5
ANNpOKCUMHMPOBATH 3TU JaHHbIE CHauyaia JIMHEHHON (yHkuuel Yy =aX-+a,, 3aTeM CTENEeHHON

GyHkmenn y = cx™. YCTaHOBUTh, KaKO€ U3 JIBYX MPHUOJIMKCHHI JIydllle armmpoKCHMUPYET 3TH
JTAHHBIC.
5. [loaroroBuTk OTUET 10 JJaOOpaTOPHOU padoTe.

JlabopaTopnasi paGora Ne3
Tema: «O0OpaboTKa pe3yJbTaTOB aKTUBHBIX IKCTIEPUMEHTOBY.
3apanue:
1. I3yuuTh TEOpETHUECKUN MaTepral.
2. V3ydaeTcs BIMSHUE HA BBIXOJ MPOAYKTa y Tpex (hakTopoB: Temneparypsl T B auanasone 100 —
200 °C, naBnenust P B guamazone 2 — 6 MIla (20 — 60 KFC/CMZ) Y BpeMeHHU npebObiBaHus t B

nuanazone 10 — 30 mun. Bepxuuii yposens no temneparype Z;- =200 °C, uwxunii z;" =100
°C, z; =150 °C, Az, =50 °C.

3armcaTh KOAMPOBAHHYIO MATPHILY IUTAHMPOBAHKS 2° 1 pe3yNbTaThl SKCIIEPIMEHTA. PeluTh
3aaauy metosioM [1DD.

Boruncnute kputepun ®umepa, CteronenTa. [IpoBeputh afeKBaTHOCTh YpaBHEHUS perpec-
Cuu.
3. [ToAroTOBUTH OTYET 110 JIAOOpATOPHOI padoTe.

3aouHas popma
Hyneoii BapuaHT
KonTtpoabsnas pa6ora
ky

3aoanue 1. Mzorepmiraeckas peaxiust A—i— B C

k
3

OCYILIECTBIIICTCS B PEAKTOPE C TUAPOJTUHAMHUKON, OTTMCHIBAEMON MOJICIIBIO HCAaIBbHOTO BBHITECHE-
Hus. K, K;, K3 - KOHCTaHTBI CKOpOCTEl YaCTHBIX peakiuii. Pacxom Cpbs v, M>/4. Peakuun 1,2 —
NIEPBOTO MOPsIKA, Peakius 3 — BTOporo mopsiaka. [IocTpouTs MaTeMaTH4ecKyro MOJETb PEaKTo-
pa.

Omnpenenuts AnuHYy peakropa Xp, IPH KOTOPOH o0ecreynBaeTcsi MaKCUMalIbHbIM BBIXOJ MPO-
nykTa (1eneBoro koMmmnonenta B) u quametp peakropa d.



Pa3zpaborats anroputm pacuera. Mcnonb30BaTh METO/I MOCIEIOBATEIBLHBIX MPUOIHKCHHH.

3aoanue 2. B peaktope, onmMChIBAEMOM KOMOMHUPOBAHHOW THAPOJIMHAMHYECKOM MOJICIIBIO, TIPO-
Kk
TEKaeT U30TepPMHUYIECKasl peakius neporo nopsiaka A——> B, rme K - koHcraHTa ckopocTH pe-

aknuu. HavanpHas koHneHTparus koMmrnoHeHTa A B ceipbe Cap=150 r/m. [{y1s1 O1IeHKH CTPYKTYpBI
OBOTOKA B peakTope Ui peakTopa IojydyeHa (YHKIHS OTKIMKA Ha MMITYJbCHOE BO3MYIICHHUE.
HeobxommMo paccunTaTh COCTaB PEAKIIMOHHON CMECH Ha BBIXOJIE M3 PeaKTopa.

Jns pemienus 3agauu He0OXOIUMO:
- YCTaHOBUTH CTPYKTYPY MOTOKOB B PEAKTOPE;

- IPEIIOKUTH MOJIENTh KOMOMHUPOBAHHOUN THIPOJUHAMUKH JIJISi COBOKYITHOCTH THUITOBBIX JJIEMEH-
TOB, SKBUBAJIEHTHON PEajIbHOM TMAPOIUHAMUKE PEAKTOPA;

- pa3pa60TaTL MOJACTb KaXXJ0I'o0 THIIOBOI'O 3JICMCHTA CXEMBI,

- YUCJICHHO OIPEACIUTD MapaMETPhbl KAXKI0TO TUIIOBOI'O JICMEHTA FH,Z[pO,I[PIH&MH‘ICCKOﬁ MOJACIIH.

3aodanue 3. OnbITHBIE JAHHBIE 3a0aHbI TAOJIALIEH:
Xi 7,1 8,8 10,6 15,6 18,9 20,2 | 22,7

10,1
3 10,98

[TocTpouTh anmpoOKCUMHUPYIOIIYIO HPAMYIO Y = a1X + 82, MCHOJIb3Ys] METOJ HaUMEHBIINX KBaJl-
patoB. Cnenatpb nmpoBepky. (Pemmuts 3a1auy cHavana Bpy4HYyIO, 3aT€M C IIOMOIIBIO POTPAMMBI).

Yi 3,49 4,38 5,41 7,54 9,91

3aoanue 4. B Tabnuie NpuBeeHb! SKCIIEPUMEHTAILHbBIE JAHHBIE U TEIFIOEMKOCTH Cp BOJSHOTO
napa (H,O) nipu pa3HbIX Temmneparypax:

t,°C 600 650 700 750 800 850 900

Cp,
KJK 2,203 | 2,2383 | 2,2738 2,3091 | 2,3441 | 2,3788 | 2,4130
kr-K

AnnpokcumMHpoBaTh 3TH JaHHbIE KBaJpaTHUHOM (YHKLUEH Cp = a; t? + at+as wum cuerarb
MPOBEPKY.

3aoanue 5. 3yuaercs BiausiHUE TpexX (PaKTOPOB Ha BBIXOJ MPOAYKTA: TeMIepaTyps! 7 B 1uana-
3ome 120 — 210 °C, nasnenus P B quanasone 3 — 6 MITa (30 — 60 krc/cm?) 1 BpeMeHH mpebbiBa-
Hud t B quanasone 15 — 35 muH.

3armcaTh KOIMPOBAHHYIO MATPHILY TUTAHHPOBAHKS 2° 1 pe3ysbTaTsl SKCIiepiMenTa. PermmTs
3aaauy metosioM [1DD.

Boruncnute kputepun Gumepa, CteronenTa. [IpoBeputh aeKBaTHOCTh YPaBHEHUS PETPECCUU.

Hcxoonvie dannvle 3a0ar0mces co2nacho Homepy 6apuanma.

OueHka baser

5 35-40

27-34

4
3 15-26
2 0-14




	Построить аппроксимирующую прямую   y = a1x + a2,  используя метод наименьших квадратов. Сделать проверку. (Решить задачу сначала вручную, затем с помощью программы).
	Аппроксимировать  эти  данные  квадратичной  функцией  cp = a1 t2 + a2  t + a3    и    сделать  проверку.

