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MATEMATHUYECKOE MOJAEJINMPOBAHUE U ITOJIYYEHUE
KPUTEPUAJIBHOI'O YPABHEHUS ITPOUECCA CYHIKHU CBIITYYUX
N 3EPHUCTBIX MATEPHUAJIOB B CYHHIMJIBHOM BAPABAHE
CO CMEIIAHHBIM PEXKNMOM TEPMOOBPABOTKH

AnHotanmmst. B pe3yiprare MareMaTuueckoil 00pabOTKH IKCTICPUMEHTAIBHBIX JAHHBIX MPONECCA CYIIKH ChIITy-
YUX W 3CPHUCTHIX MATCPHANOB B CYIIMILHOM 0apa0aHe CO CMCIIAHHBIM PEKHMOM TEPMOOOPAOOTKH MOJYUCHO
KPHATCPHAJIBHOC YPABHCHHUC, KOTOPOC MO3BOJUT PACCUNUTHIBATE KOHCTPYKTHBHBIC MAPAMETPhI CYIMAJIBHOTO arperara,
MPOH3BOANTCIBHOCTh H PAMOHATBHBIC TEXHOIOTHYCCKHE MAPAMETPBI MPOLECCa Cy IIKH.
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Lenbro janHOM paboTHI SBIAETCS MOMYICHUEC KPHTCPUATEHOTO YPABHCHUS NPOLIECCA CYIUKH CHIMTYYHX
U 3CPHUCTHIX MATCPUANOB B CYIIMIBHOM OapabaHe cO CMELIAHHBIM PEKUMOM TEPMOOOPaOOTKH, KOTOPOES
MO3BOJUT PACCUUTATh, KOHCTPYKTHBHEIC MapaMETphl CYIIMJIBHOTO Aarperara, MNPOH3BOIUTCIBHOCTh H
paroHaNbHBIE TEXHOIOTHIECKUE TTapaMeTphl Tporiecca cymku [ 1, 2].

bapaGanHrie arperartel MHUPOKO MPHUMEHSIOTCS HA XJIOMKOOYHCTUTCIBHBIX MPEANPHATHIX, KOTOPHIE
MPEACTABJISIOT COOOM FOPHU30OHTATIBHO YCTAHOBJICHHBIC BPAIIAIOIIUCCS CYIIHIbHBIC Oapadansl [5].

OOBEKTOM SKCIEPUMCHTANBHBIX HCCICAOBAHMN MPOLEcca CYIIKU ObUT XIOMmoK-ceipen. Ilpu cymke
CHIPOH XJIOMOK-CHIPELl MOCTYMacT B OapabaH W3 3arpy304HOro OVHKEpa BMECTE C TOPSYMM CYLIMIbHBIM
arcHTOM. XJIOMOK-ChIPEL] MOAXBATHIBACTCS MPOJOTBHEIMU JIOMACTAMH, TOJHUMACTCS HA ONMPEACICHHYIO
BBICOTY M MAJACT € Jonarok BHU3. [Ipu 3TOM MaTepuan npoayBacTcs CYLIHIBHBIM ar€HTOM, Ha BBIXOJC W3
CYLIMIKA MPOUCXOTUT PA3ACICHUC MPOAYKTA H OTPAOOTAHHOrO CYWIMIBHOrO arcHTta. OTpaboTaHHBIHA
CYLIMIBHBIHM arcHT BHIOpackBacTca B atMocdepy, a MaTepHall BRITPYKACTCA U3 CYLIMIKH. B kxauectse cy-
LIMIBHOTO ar¢HTa UCTONB3YETC CMECh BO3AYyXa ¢ MPOAYKTAMH CTOPAHMS ra3000pa3HOTo THOO MKHUIKOTO
Tormausa [5].

Bribop cymmiku u criocoba OnpeacseTes B NEPBYO OUCPeah TPEOYEMOH MPOU3BOAUTSIPHOCTHIO H
BSJIHYHHON BIArootoopa.

Kak Opmo mokazaHo paHee, KpUTCPHAIBHOC YPaBHCHUE MpOLEcca CYIIKH XJIONMKa-Chipua B Oapa-
0GaHHOM arperare B HESBHOM BUIE OBLIO NPEACTABICHO B BHUAC [3]:

E=A-Ko® Fo® (G/L,) -Re?-6° - Fr/ -[cos(10(c +3))|* . (1)
e
UHM B UKM
F= U— — CHUMIIJICKC BIaroCOACpKaHu:d, (2)
[J = _ O [J = _ B
= 100— o HAYaIbHOE BIATOCOACPKAHUE MaTepuana, 100-a,_ KOHCHHOC

BJIArocoJcprKaHue MaTepuaia; A — HeU3BECTHBIN KO3 (PULIHCHT.

Ko — Kpurepuii KoccoBuua npeacrasmsier co0oil creruduueckyo Gopmy Kputepus (ha3oBoro
NPCBPALICHUS. H OMPEAC/TICT COOTHOIICHUE MEXKAY TCIVIOTOH, 3aTPAuCHHOW HA HCIAPCHUC M TCILIOTOH,
HEOOXOIUMOM A1 HArPEBAHUSI BIAKHOTO TEA.

Kpurepuit Koccouua sIBISIETCS ONMPEASISIOMNUM, U MO (PU3MUCCKOMY CMBICITY OH BBIPAKACT OTHO-
MCHUC KOJIHUYCCTBA TCIIJIOTEHI, HGO6XO,Z[I/IMOI\/'I Ha UCTIApCHUC Bl BJIarv, K KOJIUICCTBY TCILIOTHI, H,Z[y]l[eﬁ
HA HArpeB CyXOro Marepuaa.
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Ko = . (3)

- T - kputepuii Koccosmnua,
CM HM

rae # = 1920 mpu . = 205 °C [4] — Temnora mapoobpazosanus, kJx/kr; U, — BIarocoicpikaHue
Marepuana, %; ¢, = 1,549 [5] — Temnoemkocts xnonka-ceipua, KLx/(kr-K); 7, — HauanpHas temmeparypa
Marepuana, K.

Fo — Kpurepuit ®ypbe (TeriooOMEHHBIH KpUTEpHUH TOMOXPOHHOCTH) XapaKTEPU3YET CBI3b MEXKIY
CKOPOCTBIO H3MCHECHHS TEMIICPATY PHOTO OIS, (PU3HUCCKUMH XapaKTCPUCTHKAMH U pa3MepaMH Tela.
 Pulep

Hg= 42  — Xpurepuil Qype, 4
7

rae o, = 18,49-10%/3600 — ko3 PHIMEnT TeMIepaTypONpPOBOIHOCTH, M -C; T, — BPEMs MPEOBIBAHHS
Marepuania B CYIIHIKE, ¢, d, = 0,025 [5] — auameTp IeTYUKH XIOMKa-ChIPLA, M.

G/L, — 0e3pa3MepHBI CHMILICKC OTHOIICHHUS NPOU3BOJUTCIBHOCTH K MAacCOBOMY Pacxonxy
TemaoHocuTens (5)

Re — xpurepuit Peitronsaca. s eraucieHns umcna PeiHOIBACA 32 OMPEACTMIOMNN pasMep mpu-
HHMAalOT BCIUYMHY CpPEAHCH JUIMHBI CKATBIBAHMS YACTHLl XJIOMKA-CHIPIA, KOTOPYIO HAXOMAT W3
cootHoMICHUS [5]:

Aol
Re = _V , (6)

rac '-gcp — CpCaHAd CKOPOCTh TCINIOHOCUTC/IA, OTHOCUTC/IBHO YaCTHUIL] XJIOIKAa-ChIPLA, M/C, ZO — CpCan:iad

JUTHHA CKAaTBhIBAHHA YACTHUII, M, V- KHHCMATHUYCCKAA BA3KOCTb Bos,uyxa, HpI/IHI/IMaCMaH HpI/I TeMHCpaTpr
TerIoHocuTe s B 6apabane 17, M/c.

2i Dy
6
L=—t—, (7
S~ Ds — cyMMa OTPE3KOB B MOMEPCYHOM CEUCHHH OapabaHa, XapaKkTepU3yIOmas MOBSPXHOCTE XIIOMKA-
CBIPIIA, JICIKALICTO B 3aBAJC U HA Hacadkax; s — mruamerp OapabaHa, M.
0 — TemneparypHBIH CHMIUICKC, XapaKTePHU3YET TEMIICPATYPHBIH YPOBCHD MPOIIECCa W KOCBCHHO OTpa-

JKaCT OTHOIICHUE TCIUIOBBIX EMKOCTCH MOTOKOB ra3a v Marcpuaia.

_ T e 1 HM
TH . TKJI/l — TEeMIEPaTyPHBIH CUMILIEKC, )
.C

rae 1., — Temmeparypa marepuana HadaneHad, K 75, — Temmeparypa marepuana xoneunas, K 7, —
HaualbHas TEMIICPATYpa CYIIUIBHOTO areHTa, K.
FI'r — xapakTepu3syeT IpoJ0IbHOE NEPEMELICHUE MaTepUAIa,

27°n* D}

g >

Fr (9)

rae O = 271 — yIa0Bas CKOPOCTh, 1/c; Dy — nuametp Gapabana, M; n— 4ucao 000poToB GapabaHa, 00/MUH;
2=9,81 — yckopeHue cBOGOIHOTO TAACHHS, M/C.

[cos(l O(a + 3))]K , (10)

— XapakTePHU3YET MPOLIECC MOMCPEUTHOrO MEPSMEIINBAHMS MaTepHaia, IIe & — Yrojl HakiIoHa OapadaHa K
TOPH30HTY.
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Taxum obpasom, kputepHaiabHOoe ypaBHeHHE (1) JaeT HEMOCPEACTBECHHO CBA3b MEKAY BIATOCOACP-
JKAHHEM BBITPYKACMOTO MaTepHana U CPeIHUM BpeMCHEM npeOriBaHus MaTepuaia B anmaparte. [lpu atom
HUCKITIOYACTCS H€O6XO,Z[I/IMOCTL OTBICKAHUA TPYAHO OMPCACTIACMBIX MAPaAMCTPOB, TAKUX KaK TCMIICPATYyPaA,
IUIOMAIb TIOBEPXHOCTH MATEPHATA.

MaccoBslii pacxoa BO3AyXa ONPEACTICTCI U3 YPABHCHHUS:

2
”'Dé

LM:V'T'pc(l_(D) ) (11)

rae V — KMHEMATHUECKAs BA3KOCTb BO3AyXa, M/C; P, — IVIOTHOCTb CPEBI, KI/M'; @ — KO3 UIHEHT
3amoHeHus Oapabana, %.

B pesynprare npeobpazoBaHus MOMYUICHO KpHUTEpUANbHOE ypaBHEHHE (12) mporecca CyImKU XJI0mKa-
crIpua B OapabaHHOM arperate B HESIBHOM BHIEC OTHOCHTENIBHO MPOU3BOAUTEIBHOCTH:

EC-L,
A-Ko® - Fo? -Re?-0°Fr/ -[cos(lO(a+3))k

JIst moyueHus ypaBHEHUS B SIBHOM BHUJIE ObLTH UCTIOIB30BAHBI PE3YIBTATH OMBITHO-IIPOMBIILICHHBIX
HCTIBITAHHH [6].

IloncraBus 3HadeHus Bhilne npuBeAcHHBIX KpuTepues (£, Ko, Fo, L, Re, 6, Fr) B ypasuenue (12) u
PCIINB €r0 OTHOCHTCIBHO MPOU3BOIUTSIBHOCTH, OKOHYATCIBHO MOAYYCHO PACUCTHOS KPHUTCPHATBHOS
ypasHenue (13)

G=11276-107* . Ko™®% . fo % . (2 . Re ™. 970 . 37021 106 [eos(10(x +3)) % (13)

G =

(12)

HewmssecTasii kodddumment 4 = 1,1276-10™ u nokasatenn cTeneHel KPUTEPHUATBHOTO YPABHEHHS
(13) 6puUM TOAYYEHEI B PE3YIBTATE MCIOMb30BAHUA MPOrpaMMBbl 3JICKTpoHHBIX Tadmuy Microsoft Excel
Kak OCHOBHOro uHCTpyMeHTa. O0pabotky ucciacaoBanus Benu Ha [IK B MHHOBAIMOHHBIX TEXHOIOTHUSIX
Microsoft Excel mpu moMoriu 4UCACHHOTO METOAA BEIMUCICHUS — « METOI0M HAMMCHBIIHUX KBAAPATOBY.

[TonyueHHOE KpHUTEPHANTBPHOE YPaBHEHHE MPOLIECCA CYIIKH CBHIMYYHX M 3CPHUCTBIX MATCPHATIOB B
CYIIUIbHOM OapabaHe CO CMECIIAHHBIM PSKUMOM TepMooOpadoTku (13) MO3BONMHUT PACCUUTHIBATH
KOHCTPYKTHBHBIC MapaMeTpPbl CYIIMJIKH, NPOU3BOJUTCIBHOCTD H PALMOHATIBHBIC TEXHOJIOTHUCCKUC
MapaMeTphl MPOLECCa CYIIKH.

biok-cxema:
( Hauamno >

Bson A, Ko, Fo,E/,Re, 0, Fr, L
NUCXOAHBIX JaHHBIX [COS(IO(a + 3))]
Y
G=11276-10"*-Ko % . Fo 1> [Vpasraenue (13)]
G

( Konen >

Al OPHUTM BBIUUCICHUA ITPONU3BOJUTEIILHOCTHU CYIITMIIBHOI'O 6apa6aHa CO CMEIMAaHHBIM PEXUMOM TCpM006pa60TKI/I
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CYCBIMAJIBI TYUPIIITK MATEPUAJIIAP/IbI TEPMOOHIEYIIH KEITTIPY ITPOLIECTHIH
KPUTEPUAJI/IBI TEHAEYIH JXOHE MATEMATUKAJIBIK YJITICIH APAJTAC PEXXUM/I
KEITIPT I BAPABAHJIA AJTY

Tuey sxkarpiHa eHKImM OapabaHIBl KENTIPTiII arperarra CyChIMaNbl YKOHE TYHIPHIIK MAaTepHaniapAbl KENTipy
TIPOIIECIH SKCIIEPUMEHTANABI 36PTTCY HOTIHKECIH KPUTEPHAIIbI MATCMATHKAIBIK 6H/ICY apPKbUIBI KPUTEPHAIBIK TCH-
Jey amsrHael. On KenTipy MPOLECIHIH THIMIL TEXHOJIOTHSIHBIH MapaMETPICPiH, OHIMIUITIH, KENTIPY arperaTbIHbIH
KYPBUIBIMIBIK ITAPAMETPIIEPIH ECENTEYTe MYMKIHIIK Oepet.

Tipek co3aep: 0apabaHIBI KCOTIPTII, CHKIIT OYPHII, TCPMOOHICY, APaNac PSKAM.
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