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Ilepeuens komnemeHyuil U UHOUKAMOPOB 0OCHUNCEHUS KOMREMEHY UL C YKA3AHUEM IMAN0E (POPMUPOSAHUA 8 NPOUecce 0CB0EHUS OUC-
YUNTUHBL
[1K-3 CnocobeH ocymecTBISITh ONTUMHU3ANNI0 (PYHKITMOHUPOBAHUS Oa3bl TaHHBIX.
[1K-3.1 3naer MeToabl ONTUMU3ALMH (PYHKIIMOHUPOBAHUSA 0a3 TaHHBIX, SBISIOMIUXCS YaCThIO PA3IMYHBIX HH(POPMAIIMOHHBIX CUCTEM
[1K-3.2 YMeer ocymecTBIATh ONTUMH3ANNI0 (DYHKITMOHHUPOBAHUS 0a3 TAaHHBIX, SBISFOIIUXCS YaCThIO Pa3IMYHBIX HH(OPMAIIHOHHBIX CUCTEM
[1K-3.3 Brnaseer HaBbIKaMU ONTHUMHU3ALUU (QYHKIIMOHUPOBAHUS 0a3 JaHHBIX, SBISIOMINXCS YaCTHIO PA3TUYHBIX HH(POPMAITMOHHBIX CUCTEM

Hnouxamopul Omanwl hopmuposanusn ¢ npouecce 0c60eHUA OUCUUNTIUHBL
oocmudiceHus (vkazamwv 6ce memwt uz PII/])
KomnemeHuyuu (Ounas / oyHO-3a04Has/ 3a04Hasi popma)
Jlexyuu Ilpakmuue- Jlabopamopnuvie 3anamusn Kypcoeoit npo- Haumenoeanue oye-
cKue exm (paboma) HOUHO020 cpedcmea
3anamus, 1a60
MOPHBLI RPAKFY
Kym
IIK-3.1, IIK-3.2, | Tema 1, Tema 2, Tema | He npeoy- Tema 1-8 / He npeoy- Tekyumii KOHTPOJb, Jia-
[1K-3.3 3, rema 4, Tema 5, Te- | cMmompeHbl Tema 1-8 / cMompenbl 6oparopnast pabora Ne 1-
Ma 6, Tema 7, Tema 8, Tema 1-3 8, 3aUeT ¢ OLICHKOM/
Tema 9 / 3aounas ¢opma: TeKy-
Tema 1-6 / U KOHTPOJIb, J1abopa-
Tema 1-4 TopHass pabora Ne 1-3,
KOHTpOJIbHAsI paboTa,
3a4€T C OLICHKOU
IIK-3.1, IIK-3.2, | Tema 1, Tema 2, Tema | He npeoy- Tema 1-8 / He npeoy- Tekyumii KOHTPOJb, Jia-
[1K-3.3 3, rema 4, Tema 5, Te- | cMmompeHbl Tema 1-8 / cMompenbl 6oparopnast pabora Ne 1-
Ma 6, TemMa 7, TeMa 8, Tema 1-3 8, 3a4eT C OLICHKOM /
Tema 9 / 3aounas ¢opma: TeKy-
Tema 1-6 / IUHA KOHTPOJb, J1abopa-
Tema 1-4 TopHas pabora Ne 1-3,
KOHTpOJIbHas padoTa,
3a4€eT C OLICHKOU




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

(Ounast / ouHO-3a049Hast/ 3a04Hast popMma)

JlabopaTopHblil NPAKTHKYM, CAMOCTOAITEIbHASA pa0d0Ta, KOHTPOJIbHasA padoTa

bann
Jlabop gTop Had Ounas dpopma OYHO-3a04Has opma 3aouyHas opma
pabota 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
Ne4 6—10 6—10 -
No5 6—-10 6—-10 -
Ne6 6—10 6—-10 -
Ne7 10-16 10— 16 -
Ne8 6—12 6—12 -
CamocrosiTenbHas ] -12 3-12 6-9
paborta
KonTponbHas - i 15 - 40
paborta
NTOI'O 60-100 60-100 60 - 100




HlIkana oyenusanusn

Indposoe
BbIpaKeHHne

BbipakeHue B
0aJsax:

CioBecHoe
BbIpPa:KeHHe

Kpurtepun onieHKH HHIMKATOPOB J0CTHKeHHs pH ¢gopMe KOHTPOJISA:

JK3aMeH / 3a4eT ¢ OLeHKOMH

3a4eT

5

87 -100

OtnuuHo (3a-
YTEHO)

OLieHKa «OTJIMYHO» BBICTABIISICTCS CTYIEHTY, €CIM TCOPETUUYECKOE CONEep-
JKaHUE Kypca OCBOCHO IOJIHOCTEIO, 0€3 IMpo0eIoB; UCUEPIIBIBAIOIIE, TTOCIIEe-
JIOBaTEIbHO, YETKO M JIOTUYCCKHA CTPOWHO H3jaraeT MaTepwall; CBOOOIHO
CIIPaBJISICTCSl C 3aJadaMy, BOIPOCAMH WM NPYTUMU BHIAMH TPUMCHCHHS
3HaHU; UCIIONB3YET B OTBETE JOTOIHUTEIBHBIN MaTepral BCe MPEAyCMOT-
pEHHBIE TTPOTPAaMMON 3aJaHsI BEITIOJHEHBI, KAYECTBO MX BBITIOJTHEHUS OIle-
HEHO YMCJIOM 0ajuioB, OJIM3KHM K MaKCHUMAaJILHOMY; aHATH3UPYET MOTYICH-
HBIE PE3YNbTATHl; MPOSBISET CAMOCTOSITENLHOCTh IPU  BBIMOJHEHUU
3aJIaHHI

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpPOIIO» BBICTABISETCS CTYNEHTY, €CIU TEOPEeTUIEeCKOe COAep-
JKaHHE Kypca OCBOCHO MOJIHOCTBHIO, HEOOXOAWMBIE MPAKTHUYECKHE KOMIIe-
TEHIIUM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPSHHEIE TIPOTPaMMOit
o0ydeHus: yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-
TOYHO BeICOKOE. CTYZEHT TBEPAO 3HAET MaTepuall, TPaMOTHO U IO CYIIECT-
BY H3Jaraer €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIPOC.

60 -73

Y noBneTBo-
puTenbpHO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIH TeopeTHde-
CKOE COJIepKaHHe Kypca OCBOCHO YaCTUYHO, HO TMPOOEINbI HE HOCAT CyIIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MTOCTABJICHHBIN BOIIPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.

OrnecHKa «3a4TEHO)» BBICTABISACTCS CTy-
JOCHTY, €CJIM OTBETHBI Ha BOIIPOCHI IIO TC-
MaM JUCHUIIIMHBI ITOCICA0OBATCIbHEBI, JIO-
THYCCKHU H3JI0KCHBI, A0IMyCKarTCA
HE3HAYUTECIIbHBIC HEAOYCTEI B OTBETE CTY-
JOC€HTAa, TAKUEC KaK OTCYTCTBHE CaMOCTOs-
TCJIBHOI'O BbIBOAA, PCUYCBLIC OIIIHOKH 1 np

Hwuxe 60

Heynosnerso-
PUTEITHHO
(HE 3aUTEHO)

OneHka «HEYHOBICTBOPUTEIHHO» BBICTABISAETCS CTYICHTY, €CIIM OH HE
3HaeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CyIIecT-
BEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYJHCHHUSMU BBITIOTHSICT
MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MUHUMAIIEHOMY

Onenka «HE 3a4TeHO» BBICTABISAETCS
CTYIEHTY, €CIIH CTyIEHT HE 3HaeT OCHOB-
HBIX TIOHSATHI TEMbI TUCIUILTAHBI, HE OT-
BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




MuHucTepcTBO HayKu U BhIcuiero oopasosanus Poccuiickoit denepannu
HwxHekamMCcknii XUMHUKO-TEXHOJIOTUUECKU HHCTHTYT ((prIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICILIET0 00pa30BaHUs
«Ka3aHCKku HallMOHATIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynemem HWHPOPMAIMOHHBIX TEXHOJOTUM
Kageopa NUCT

Hanpasnenue noarorosku: 09.03.01 MudopmaTrka u BEIYUCIUTEIbHAS TEXHUKA
(K00 u HaumeHosaHUe)

[Iporpamma: ABTOMAaTU3MPOBAHHBIE CUCTEMbI 00PAOOTKM MH(POPMALIMK U yTIpaBIie-
HUS

KommiekT j1adopaTtopHbIX padoT
o AUCHUIUIMHE «MaTeMaTHuyecKoe MOIETMPOBAaHUE MTPOLIECCOBY

Ounas ¢popma, ouHO-32049HAsS hopMa
JlabopaTopnasi paGora Nel
Tema: «OcobeHHOCTH MOJIENICH | 3a7]a4 MaTEeMAaTHIYECKOTO MOJICTUPOBAHUS».
3amanmue:
1. I3y4uTh TE€OpETUUECKUI MaTepHall.

2. B Mmonenu Ban-nep-Baanbsca

RT a

T

napaMmeTp a XapakTepu3yeT MHTEHCUBHOCTh MEKMOJICKYIISIPHOTO B3aUMOJICHCTBHSI; TapameTp b —
00BbeM, 3aHUMACMBIH MOJICKYJIAMH.
Haubonee Tounbie 3HaueHus mapamerpoB st CO; TtakoBwl: a=0,3652 Ha'M6/MOJ'IB;
b=4,28- 107 5m°/M0J1b. T10 OTBITHBIM JAHHBIM MOJTy4eHbI ommMOouHble 3HaueHus: a=0,5755; b=10".
CpaBHuUTh pacuet AaBieHus p, Mlla npu BepHBIX U OIMIMOOYHBIX 3HAUCHUSX MAPAMETPOB, a TAKKE

pacuer B MpUOIMKESHUH UI€ATBHOTO rasa.

3. OyHKIMS 3a7aHa TAOIUIHO

X 72 8,0 10,7 ] 156 189 227 24,1
Vi 34 4,4 5,5 7.5 9,0 10,1 11,1

[TocTpouTh anMpOKCUMHUPYIOIIYIO NPSAMYIO ) = @,X + @, , UCIIOJIb3Ys] METOJl HAMMEHBIIUX KBaJpa-

TOB (pEIIUTh CHauaIa Bpy4IHYI0, 3aTeM B TaOIM4IHOM Tiporieccope Excel).
4. DKCHIepHUMEHTATOp M3ydal 3aBHCHUMOCTb OTKJIMKA y oT ¢akropa x. [lomydensl cienyrommue
JTAHHEBIE:

V. 5,21 7,47 10,95 13,67 13,32




B pesynprare 00pabOTKH C MOMOIIBIO METOJa HAWMEHBIIMX KBAJpaToB (M.H.K.) UM TIOJYYE€HO

ypaBHEHUE

v=10,124 + 2,242x.

HeonpiTHbIH HCCIICA0BATCIIb PCIINII ITOJIYYHUTH 0oJiee TOUHOE OMMUCaHUC, TPUMCHUB MHOTOWICH 4-

i creneHu. OH NOJTYy4YUIT ypaBHEHUE
y=10,95+3,4575x —0,36625x” — 0,3675x> —0,001375x".

CpaBHHTBH pe3yibTaThl BEIYMCICHUH 10 ITHM ypaBHEHHSM. KakoBbI pe3yabTaThl SKCTPAIIOJISIIUS
IO 3HaYeHUU x= £3 ?

5. st TabnudHO 3aAaHHOM (PYHKITUN

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

HAUTH anmpoKCUMHPYIOMIYI0 (DYHKIIMIO B BHJIE KBaJPATHOTO TPEXUJICHA.
6. [ToAroTOBUTH OTYET 110 JIAOOPAaTOPHOI padoTe.

JlabopaTopnasi paGora Ne2
Tema: «MopaenupoBaHue pabOThl H30TEPMUUECKOTO MTPOLIECCa.
3amanmue:
1. U3yuuTh TE€OpETUUECKUN MaTepHall.
kZ

2. M3orepmuueckas peakims 4 —->— B C

k
3

OCYHIECTBIACTCA B PEAKTOPE C FHHpOHHHaMHKOﬁ, OIMMCHIBAEMOM MOJICIIBIO NACaJIbHOI'O BBITCCHE-

HUs. k;, k,, k; - KOHCTaHTBI CKOPOCTEH YaCTHBIX peakuuid. Pacxom ceipbs v, M/ Peakmunu 1, 2 —
MIEPBOTO TOPsJIKA, peakius 3 — BTOPOro nopsaka. [locTpouTs MareMaTuuecKyro MOJIENbh PeaKTo-

pa.
3. Jlns ycnoBuil 3a1a4u 1 onpenenuTts IIUHY peakTopa X, Ipu KOTOpoi oOecreunBaeTcsi MaKCU-
MaJIbHBINA BBIXOJI MPOYKTa (1I€JI€BOr0 KOMIIOHEHTA B) U [uaMeTp peakropa d.

Pazpaborats anroputm pacuera. Mcrnonb30BaTe METO/ NOCIE0BATENbHBIX IPUOINKEHUH.
4. AnroputMm pacyera 3aiauu 3 peaau3oBaTh B BUJE nporpaMmel. [IpoBecTu pacdyersl ¢ IOMOIIbIO
IIPOrPaMMBbl ¢ KOHKPETHBIMU UCXOIHBIMU JAHHBIMH.
5. IloaroToBUTH OTUET 10 JabOpaTOpHOIl padoTe.

JlaGoparopHasi padora Ne3
Tema: «Pacuetr KOMOMHUPOBAHHON MOJICIIH PEAKTOPAY.
3apanue:
1. I3y4uTh TEOpETUUECKUI MaTepHall.

2. B peakrtope, onmuchiBa€MOM KOMOWHHPOBAHHOW THAPOJMHAMHYECKON MOJIENbIO, MPOTEKAET
M30TepMUYECKast PEeaKIHs IIepBoro nopsiaka A——» B,
rae k - KOHCTaHTa CKOpOCTH peakiuu. HauanbHas KOHLEHTpauus KOMIIOHEHTa 4 B CBIpbE
C49=200 1/n. JIns OIIEHKH CTPYKTYPhl OBOTOKA B PEAKTOPE VISl peaKTopa IMorydeHa (yHKIUS OT-

KJIMKa Ha UMIYJIbCHOE BO3MyIIeHHE. HeoOXonmmMo paccuuTaTh COCTaB PEaKIMOHHONW CMeCH Ha
BBIXOJIE U3 pPEaKTopa.

Jlns pemienus 3a1auu He0OX0AUMO:
- YCTaHOBUTH CTPYKTYpPY IIOTOKOB B PEaKTOPE;

- OpCAJIOKUTbL MOACIIb KOM6HHHpOBaHHOﬁ TUAPOAVNHAMUKHU JJI1 COBOKYITHOCTHU THUITOBBIX 3JICMCH-



TOB, 9KBUBAJICHTHOU pealibHOM r'MAPOJIMHAMUKE PEAKTOPA;

- pa3pa60TaTL MOZACIb KaXXJ0ro TUIIOBOI'O 3JICMCHTA CXCMBbI,

- UACJICHHO OIMPCACIINTD MapaMETPhI KaKJ10ro TUIIOBOI'O 3JICMCHTA FI/IIIPOI[I/IH&MI/I‘ICCKOI\;I MOJACIIH,

- pa3paboTaTh 0000IIEHHYIO MOJIEb MPOIlEcca, MPOTEKAIOIET0 B PEAKTOPE, C yUeTOM KaK THJIPO-
JAUHAMHUKU, TaK U KHHCTUKHU XUMHUYCCKOT'0O IMpouecca.

3. [ToAroTOBUTH OTYET 11O JIAOOPATOPHOI padoTe.

JlabopaTopnasi paGora Ne4
Tema: «Pacuer pa3oBOTr0 paBHOBECHSY.
3amanmue:

1. U3y4uuTh TE€OpETUUECKUN MaTepHall.

2. TpebyeTcst paccunTaTh TEMIEpaTypy PaBHOBECHS MAPOKUAKOCTHON CMECH f U COCTaB MapOBOH

da3bl Y; A58 MHOTOKOMITOHEHTHON CMECH C M3BECTHBIM COCTaBOM XHAKOW (a3bl X; . YpaBHEHHE
PaBHOBECHS B JAHHOM CJIy4a€ UMEET BUJ

N N
DY =Y XK, =1,
i=1 i=1

rae N — 9uciao KOMIOHEHTOB cMecH;, K; — KOHCTaHTHI pa3oBoro paBHoBecus (K= f(1)).

rae A; B, C; — KOHCTaHTHI ypaBHEHUsS AHTyaHa JiJIs pacyeTa JaBJIeHUS HACBHIIICHHBIX MMapoB; P —
aBJIEHUE CHUCTEMBL.

H3BectHrl yncnenusie 3HaueHus N, X, A;, B;, C;, P.

3anauy noxdoopa TeMIepaTypsl 10 YpaBHEHUIO PAaBHOBECHS
B;

i

’C+t

ﬁ:X -10 _q

i=1

MOXHO CBECTH K TUIIOBOMY aJITOPUTMY IIOKMCKa KOPHA HEJIMHEHHOT O anre6panqec1<or0 YpaBHCHUA
B,

' 10"“
Z

l ~1=0,

i=

Harmpumep, METOA0M IMOJIOBUHHOT'O ACJIICHHA.

C menpio aBTOMaTHYECKOro BbhIOOpa rpaHUuYHbIX TemmepaTyp 1/ u 72, cOOTBETCTBYIOIIMX
TeMIepaTypaM KHUIEHUS KOMIOHEHTOB CMECH C HauMEHbIIeW W HauOoJsblIell TeMnepaTypoil Ku-

NeHus, 11esiecoo0pa3Ho B Hayalle pacyeTa aBTOMAaTUYECKH ONPESIUTh IPaHUIIbl 00JIaCTH HCClie-
noBauua 11 u T2:

B

i

———-C,.
A —-1gP

xuni

3. IloaroToBUTH OTYET 10 JAOOPATOPHOH paboTe.

JlabopaTopnasi paGora Ne5

Tema: «YpaBHEHHE perpeccur ¢ OAHUM (HaKTOPOM.
3amanmue:

1. I3yuuTh TEOpETUUYECKUN MaTepHall.
2. OyHKUMS 33aHa TAaOJIUYHO



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

ITocTpouTh anpOKCUMHUPYIOILYIO IPAMYIO ) = @, X +a, , UCIIOJIb3Yysl METOJ HAaUMEHBIINUX KBaJpa-

TOB (PEIINUTh CHaYaja BPy4HYIO, 3aTeM B TaOau4HOM nporeccope Excel).

3. st TabnugHO 3aAaHHON 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 anmpOKCUMUPYIOIIYIO (YHKIUIO B BUI€ KBaJPAaTHOTO TPEXWICHA.
4. OnbITHBIE JaHHBIE 3a/1aHbI TAOIHULIEH

Xi 1,1 1,7 2,4 3,0 3,7 4,5 5,1 5,8
Vi 0,3 0,6 1,1 1,7 2,3 3,0 3,8 4,5

AnnpokcuMHupoOBaTh 3TU JaHHBIE CHaudasla JHHEHHOHN GyHKIMed y=ax+a,, 3aTeM CTENEHHOU

Gynkumeir y = cx™. YCTaHOBHUTH, KAKOE U3 JIBYX MPUOIMIKCHUIH JTydIIIe.
5. IloaAroToBUTH OTYET 10 JAOOPATOPHOH paboTe.

JlaGoparopuas padora Ne6
Tema: «Meroa MHOKECTBEHHOU KOPPEIALUNY.
3aganue:
1. 3yunth TeopeTndecKuil MaTepuall.
2. HeoOxoauMo MosTyuuTh 3aBUCUMOCTb CTETIEHU U3BJICUEHUS] CEPHOM KUCIIOTHI Y U3 TPABUJIBHBIX
pacTBOpOB OT cieayromux (akropoB: x; -kKoHueHntpamuun H,SO4 B mcxomHom pactBope; x; —
KOHIIEHTpaluu cynbdara xene3a; x3 —00beMHOE COOTHOIIEHUE CIUPT-KUCIO0TA. MICXOOHBIM CTa-
TUCTUYECKUM MaTEpUaJIOM CIIYXHUT BblOOpka 00beMoM N B 35 n3mepeHuil, nojayyeHHasi B pe3yJib-
TaTe DKCIIEPUMEHTA.
3aBHCHMOCTbD HMILEM B BUJIE JINHEHHOTO YPaBHEHUSI PETPECCUU
y=b0+b1x1+b2xz+b3x3.
3. BriBecTH cucTeMy HOpMalbHBIX YpaBHEHUH A7 ciaydas 4-X (akTopos.
4. CocTaBuTh NporpamMmy AJis PELICHUS 3aJa4d U3 MMYHKTA 2 U peanu30BaTh ¢ KOHKPETHBIMHU HC-
XOJIHBIMH JaHHBIMHU.
5. IloaroToBUTH OTYET IO JAOOPATOPHOH paboTe.

JlaGoparopnas padora Ne7
Tema: «MeToa MHOXKECTBEHHOU perpeccun bpanaonay.
3aganue:
1. 3yunth TeopeTndecKuil MaTepuall.
2. YcTaHOBHUTH 3aBUCUMOCTU pacxoia (uierMbl B peKTU(PHUKAIIMOHHON KOJIIOHHE pa3/ieieHHsl IIu-
pokoii (pakiuu sierkux yrieBoaopoaos (LLIDIIY) ot cocras LLIDITY meronom bpanmona.
B pesynbpTaTe npoBeneHHs MACCUBHOTO HKCIIEPUMEHTA MOIYYEH CIAECAYIOUUN CTaTUCTUYECKUI
MaTepua:

Pacxon
daermsl,
KI/4

CocraB uTaHus, KI/4q

3TaH nponaH | u300yTaH | OyTaH | M30IEHTAH | IEHTaH | FeKcaH

1 103,5 3420,8 | 9574,5 14414,8 | 5748,7 6361,3 | 1860,6 | 18700,0




2 106,0 3891,4 | 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 4412,9 | 6198,5 | 17701,0
5 65,0 2215,0 | 4482,5 8965,0 |4507,5 4945,5 |2697,5 | 11070,0
6 2425 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. IloaroToBUTH OTYET 10 JAOOPATOPHOH paboTe.

JlaGopaTtopuasi padora Ne§
Tema: «O0OpaboTKa pe3yabTaTOB AKTUBHBIX 3KCIIEPUMEHTOBY.
3ananue:
1. 3yuuts TeopeTndecKuili MaTepuall.

2. UzyuaeTcs BIUSHHUE Ha BBIXOJ MPOAYKTa Y TpeX (hakTopoB: Temieparypsl I’ B quanazone 100 —
200 °C, pasnenust P B guamasone 2 — 6 MIIa (20 — 60 krc/cM®) U BpeMeHH mpeObIBaHuS t B
nuanazone 10 — 30 mun. Bepxuuit ypoBens mo temneparype z, =200 °C, amwkuuii z,"" =100
°C, z, =150 °C, Az, =50 °C.

3anicath KOAMPOBAHHYIO MATPHILY ILIAHKPOBAHKS 2° U PE3y/IbTATHl SKCIICPUMEHTA. PeruTh
3agaqay Metogaom [1D3.

Boruncnute kputepun @umepa, CtbronenTa. [IpoBepuTh afekBaTHOCTh YpaBHEHUS perpec-
CHUH.
3. IloaroToBUTH OTYET 10 JAOOPATOPHOH paboTe.

3aounas hopma
JlabopaTopnasi paGora Nel
Tema: «Pacuer KOMOMHUPOBAHHOI MOJENN PEAKTOPAN.
3amanmue:
1.3y4uTh TEOpETUUECKU MaTepHal.

2. B peakrtope, onuceiBa€MOM KOMOWHHUPOBAHHOM THMAPOAMHAMUYECKON MOJEIBIO, NMPOTEKAET
M30TepMHYECKas peaKIus MepBoro nopsaaka A—-— B,
rae k - KOHCTaHTa CKOpocTH peakuuu. HauanbHas KOHLEHTpauus KOMIIOHEHTa 4 B ChIpbE
C40=200 1/n1. JIng OLleHKU CTPYKTYpHI OBOTOKA B PEAKTOpE VI PeakTopa MmoxydeHa (GpyHKIHUSI OT-
KJIMKa Ha UMIYJIbCHOE BO3MylleHHe. HeoOXxonumo paccuuTaTh COCTaB PEaKIMOHHOW CMecH Ha
BBIXOJIC U3 PEaKTopa.

Jlnst pemieHus 3a1a4 HEOOXOIUMO:
- YCTaHOBUTb CTPYKTYPY ITOTOKOB B PEAKTOPE;

- IPCAJIOKUTh MOJICIIb KOM6PIHPIpOB8.HHOI>i THAPOAVNHAMUKU JIA COBOKYITHOCTHU THUIIOBBIX 3JICMCH-
TOB, SKBUBAJICHTHOM peaanoﬁ TUAPOAUHAMUKE PCAKTOPA,

- pa3pa60TaTL MOACb KaXXJ0ro TUIIOBOI'O 3JICMCHTA CXCMBI,

- YACJICHHO OMPCACIINTD MapaMCTPhl KaXKJA0r0 TUIIOBOI'O 3JICMCHTA FHHpOHHHaMHqCCKOﬁ MOJCIIN,



- pa3paboTath 0000IIEHHYIO MOIETh MTPOLiecca, IPOTEKAIOIIET0 B peakTope, ¢ yUeTOM KaK THIPO-
JTUHAMUKH, TaK U KHHETUKU XUMUYECKOTO TIpoliecca.
3. IloaroToBUTH OTYET MO JabOpaTOpHOH padoTe.

JlabopaTopnasi paGora Ne2
Tema: «YpaBHEHHE perpeccuul ¢ OAHUM (HaKTOPOMY.
3amanmue:
1. I3y4uTh TEOpETUUYECKUN MaTepHall.
2. OyHKuMs 3a7aHa TaOJIUIHO
Xi 7,1 8,8 10,7 15,6 18,9 22,7 24,1
Vi 3,2 4,4 5,5 7,5 9,9 10,1 11,2

ITocTponuTh anIpPOKCUMHUPYIOILYIO NPAMYIO ) = @, X +a, , UCIIOJIb3Yysl METOJ HAaUMEHBIINUX KBaJpa-

TOB (PEIINTh CHaYaja BPy4HYIO, 3aTeM B TaOauM4HOM nporeccope Excel).

3. st TabnugHO 3aAaHHON 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 anmpOKCUMUPYIOIIYIO (YHKIUIO B BU/I€ KBaJPAaTHOTO TPEXUWICHA.
4. OnbITHBIE 1aHHBIE 3a/1aHbl TAOIHULIEH

Xi 1,1 1,7 2,4 3,0 3,7 4,5 5,1 5,8
Vi 0,3 0,6 1,1 1,7 2,3 3,0 3,8 4,5

AnnpokcuMHupOBaTh 3TU JaHHBIE CHaudasla JHHEHHOHN GyHKIMeH y=ax+a,, 3aTeM CTEHNEHHOU

byHkimenn y = cx™. YCTaHOBUTH, KaKO€ W3 JBYX MPHOIMKEHUI JIydIlle anmpoOKCHMUPYET 3TH
JTaHHBIC.
5. IloaroToBUTH OTYET IO JabOpaTopHOH padoTe.

JlabopaTopnasi padora Ne3
Tema: «O0paboTka pe3yabTaTOB AKTUBHBIX 3KCIIEPUMEHTOBY.
3amanmue:
1. I3y4uTh TE€OpETUUYECKUN MaTepHall.
2. V3y4aeTcs BIMSHHE Ha BBIXOJ IPOAYKTA y TpeX (akTopoB: Temmeparypsl I B auanasone 100 —
200 °C, masnenust P B gmamasone 2 — 6 MIIa (20 — 60 krc/cM®) ¥ BpeMeHH mpeObIBaHuS t B

nuanazone 10 — 30 mun. Bepxuuit ypoBens mo temneparype z, =200 °C, amwkuuii z,"" =100
°C, z, =150 °C, Az, =50 °C.

3ammcaTh KOAMPOBAHHYIO MATPHILY IUTAHUPOBAHKS 2° I Pe3yNbTaThl IKCIIEPHMEHTA. PernTh
3agaqay Metogom [1D3.

Boruncnute kputepun @uimepa, CtbronenTa. [IpoBepuTh afekBaTHOCTh ypaBHEHUS perpec-
CHUU.
3. IloaroToBUTH OTYET 10 JAOOPATOPHOH paboTe.

3aouHas ¢popma
KonTpoabHas padora
Hynesoii BapuanT
k2
3adanue 1. zotepmuueckas peaxius A—— B C
N

OCYHICCTBIIACTCA B PCAKTOPEC C I‘HI[pO,HHHaMPIKOﬁ, OIMMCHIBACMOM MOJCIBIO UACAJIBHOI'O BBITCCHEC-
uus. k;, ks, k; - KOHCTAaHTBI CKOPOCTEil YaCTHBIX peakiuii. Pacxox chipbst v, M/4. Peakmuu 1, 2 —



MEepPBOTO MOpsAJIKa, peakius 3 — BTOporo nopsiaka. [locTpouts MareMaTuueckyto MOJENb PeaKkTo-
pa.

Omnpenenuts JUIMHY peakTopa X, IpU KOTOPOH oOecreunBaeTcsl MaKCUMAaIIbHbIM BBIXO[ IPO-
IyKTa (11eJIeBOro KOMIIOHEHTa B) u auameTp peakropa d.

Pa3paborats anroputm pacuera. Mcnonab30BaTh METO] MOCIEI0BATENbHBIX TPUOIMKEHUN.

3aoanue 2. B peakTope, ONnruchIBaeMOM KOMOMHUPOBAHHOM THIPOJMHAMHYECKON MOJIENbI0, IPO-
k
TeKaeT U30TepMHUUEcKas peakiys nepBoro nopsaka A ——> B, rae k - KOHCTaHTa CKOPOCTH pe-

akiuu. HavanbpHas koHuneHTpanus komnoneHTa A4 B coipbe Cyp=150 r/m. JI7s1 OLEeHKH CTPYKTYpPBI
OBOTOKa B pEaKTope JUId peakTopa IoyiydyeHa (PYHKIHS OTKIMKAa HAa MUMITYJIbCHOE BO3MYIICHHUE.
Heo6xonnmo paccuuTaTh COCTaB PEaKIIMOHHON CMECH Ha BBIXOJIE U3 PEAKTOPA.

Jlnd pemienus 3a1a4u HEOOXO0AUMO:
- YCTaHOBHTb CTPYKTYPY IIOTOKOB B PEAKTOPE;

- IpCAJIOKUTb MOACIIb KOM6HHHpOBaHHOﬁ TrUAPOAVNHAMUKHU JJI1 COBOKYITHOCTU THIIOBBIX 3JICMCH-
TOB, SKBUBAJICHTHOM peaanoﬁ TUAPOAUHAMUKE PCAKTOPA,

- pa3pa60TaTL MOACTb KaXXJ0ro TUIIOBOI'O 3JICMCHTA CXCMBI,

- HUCJICHHO OMPCACINUTD NapaMETPhbl KAXKA0OI'0O TUIIOBOI'O 3JICMCHTA FPII[pO)IPIH&MH‘ICCKOﬁ MOJCJIN.

3aoanue 3. OubITHBIE JaHHBIE 3a0aHbl TAOJIUIIEH:

X; 7,1 8,8 10,6 15,6 18,9 20,2 | 22,7
Vi 3,49 4,38 5,41 7,54 9,91 ;0’1 10,98

[TocTpouTth anmpoKCUMHUPYIOLIYIO IPSIMYIO Y = a1X + @, HCIOJIB3Ysl METOJI HAUMEHbBIINX KBaJ-
patoB. Cnenarb npoBepky. (PemuTs 3aauy cHayana BpyuHyIo, 3aTeM C TOMOUIbIO TPOTPaMMBI).

3aoanue 4. B Tabnuiie NpuBeIeHbI HKCIEPUMEHTAIBHBIE JAHHBIE JUIS TEIULIOEMKOCTU Cp BOJSHOTO
napa (H,O) npu pazHbIX Temneparypax:

t, °C 600 650 700 750 800 850 900

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

ANIpoKCUMHPOBaTh 3TU JaHHbIE KBaJpaTHU4YHOH (yHKIMEH c,=a; t+a,t+a; m caenarh
IIPOBEPKY.

3aoanue 5. zyuaetcs BnusiHEE TpeX (PaKTOPOB Ha BBIXOJ] MPOAYKTA: TEMIIEpaTypsl 7 B 1uamnas3o-
e 120 — 210 °C, nasnenus P B quamasone 3 — 6 MIIa (30 — 60 krc/cM?) 1 BpeMeHH peObIBaHs
t B quamnasoue 15 — 35 muH.

3anucaTh KOAMPOBAHHYIO MATPHILY TUIAHKPOBAHHS 2° U Pe3yIbTaThl SKCIIEPUMEHTA. PeInTh
3ajauy metosioM [1DD.

Boraucnauts kpurepun @umiepa, Cteionenta. [IpoBepuTh aieKBaTHOCTh YpaBHEHUS PETPECCUU.

Hcxoonvie danmnvie 3a0aromcsi CO2NACHO HOMEPY 8apUAHMAL.

Ornenka bamer
5 35-40
4 27-34
3 15-26
2 0-14




