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Anomauia. [locnioxcyromvca ocobaugocmi npoOyKy8awHA Meniomu 8 Npoyeci 320pAHHA NATbHOI cymiui 6 yuniHopi OsucyHa
BHYMPIWHBLO20 320psaHHA. K 3’aCY8anocs, munogum 015 poooUUxX nPoyecie 8 OMmo-08USYHi GHYMPIUHLO20 320PAHHA € me, Wo 00
Mumi Q0CACHEHHs. MAKCUMANLHOI [HMEHCUBHOCMI MenI0mBOPEeH s 3a2albHA KinbKicms eudirenoco menaa cknadae 49 % 6io
NOMEHYITIHO MONCIUBOT — MIET, IKY NPUXOBYE 8 COOI nabHe, Wo NOMPAnuUio 8 poboyutl npocmip osueyna. Ha piznux pescumax pob6omu
osuzyna napamemp m, wjo Xapakmepusye CYKYNHO MAKCUMYM [HMEHCUSHOCTI MEeNnIOMEoperHts i Mumb 1020 HACMAaHHA, HaAbYysae
snauenn, 6ausvkux 00 M =2 . I{i osnaxu munosocmi € Oysice CMIKUMU | HA HUX € CEHC NOKAAOAMUCA Y Pa3i MOOeNt06anta pobomu
06U2YHA 6HYMPIUWHBLO2O 320pAHHA. dacmo uacmky yMOGHO 6U2OPINO20 NANLHO20 (YAcmKY GUOiNeHoi 8 medcax pobouo2o npocmopy
0suzyna meniomu) y pazi MoOen08arHs Meni0mEoPeHHs 868aX*CAIOMb Hanepeo 3a0anoio i gikcosanor. Hamomicms, excnepumenmu
3ac8I04YIOMb, WO Yell NapaMemp Ha PIZHUX PeXCUMAX pobomu 08U2yHa HabY8ae YinKoM pisHux 3HaveHs. Llet gpaxm ooyinvbHo 3a82cou
opamu 00 ysazu momy, wo 6iH 0a€ 3M02y 00 €EKMUBHO OYIHIOGAMU edeKMUBHICNG MenI0meoperHs. 3a0eKi1apo8aHi 8 HayKosill
nimepamypi gopmanvhi (AKi He pos3kpusaroms QizuuHOi cymi) 03HAKU ONMUMATLHOCHI NPOYecy MeniomeopeHHs, GUABIAEMbCA,
BUDI3HAIOMb — MAKUl  Npoyec — GUGINbHEHHA — meniomu,  AKUU  0OpeyHo  Hazeamu  aumu(menno)oemoHayiiHum.
Anmu(menno)oemonayitinicms menyioguoileHHs NONA2AE 8 MOMY, WO 8 NPOYeci 2OPIHHS NATLHOL CYMIWEL MAKCUMATbHA WUEUOKICMb
BUOINIEHHA MENIOMU MA€ OYMU AKHAUMEHWOI0, MOOMO NPoyec Mae cmamu, maxk 6u MOSUmu, MiHIMAKCHUM.

Kniouosi _cnosa:  osucyn  wieuoKo2o  GHYmMpIUHbO20 — 320pSAHHS, — MENIOMEOPEHHs,  [HMEHCUBHICIb — MenIomeopeHHs,
anmu(menio)Oemonayitine meniosuoiIeHHs

Beryn

TernoTBopeHHs B JBUTYHI BHYTPIIIHBOTO 3TOPSIHHS — HAJI3BUYaHO CKJIQJHE SIBUIIE, SIKE HaMararoThCs
Ii3HaBaTH CyTO aHANITHYHUMU 3acobamu [1 — 3], Ta npu IbOMY @K HisIK HE BJA€ThCS BIIMOBHUTHUCH BiJ] MTapajeIbHOTO
eKcriepuMenTy [4, 5], pe3yJbTaTH SKOro IOKJIMKaHi 00CIyroByBaTH aHANITHKY. Lle B OmHAKOBIH Mipi CTOCYETHCS SIK
JM3eTb-ABUTYHA (ABUTYHAa Ha Ba)XKKOMY IAJIMBI, JBUTYHa TOBUIBHOTO 3TOPSIHHS), TaK 1 OTTO-IBHIYHa (JBHTYHa Ha
JIETKOMY MaJIbHOMY, IBUT'YHA IIBUAKOTO 3TOPSHHS), TPO KA BIIacHE 1 HTUMETHCS ajli.

IIportiec TEIIOTBOPEHHS aHANITHYHO Iy’Ke 3pyYHO ONHCYBAaTH POpMyIIor [6—I8]

m+1

I

z=1-expa =1-exp(at™), €))

ne z =0, /0, — BinHOCHE (IUTOME) TEIIOTBOPEHHs; (J; — MOTOYHE TEIIOTBOPeHHs; (O, — 3arajbHe NOTEHIiHO

MOXJIMBE TETUIOTBOPEHHS 32 POOOUMIA IUKII; ¢ — MOTOYHMH 4ac; f; 1 f, — MUTh NOYATKY i MUTh 3aBEPLICHHS IIPOLIECY

3rOpPSHHSA NMAJBHOT0 B MEXaX po00YOro MpocTopy;

t_tn _ 9=y

T= s
Le—lp O =@y

2)

— BigHOCHHH (aOCTpakTHUM, Oe3po3MipHuUil) yac; ¢, 1 ¢, — KyTU IOBOPOTY KOJIHYACTOTO Bala, BAMOBLIHI MUTIM

t, 1 t, TIOYATKy i 3aBEepILIEHHS IPOLECy 3TOPSHHS MAIBHOTO; a — CTana; m>(0 — XapaKTepUCTHYHUI MMOKAa3HUK.
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Sxmo, npumipom, z(t,) =z, =0,999, T0 a =In(l-z,) =In(1-0,999) = —6,908, saxuo x z, =0,99 abo z, =0,95, To
BiAMOBinHO a = —4,605 abo a ~ —3,0. [Ipumipom, B podori [9] came mpuitaaro a =—6,908, Toxi sik B [10] noknaaeHo
a=-69.

OTox (BianosigHo 10 (1), (2)) 3MiHy IHTEHCHBHOCTI TEIUIOTBOPEHHS B a0CTPAaKTHOMY Yaci onucyBatiuMe hopmyia
dz

— =1, @ _ —a(m+1)t" exp(at™) = a(m+ D" (z 1) . 3)
dt dt

ae T, =t, —t, — TPUBAIICTb POLECY TEIUIOTBOPEHHS B MEXaX po00UYOro MpocTopy ABUryHa. OUeBHIHO, L0

ézLdQT — Py — Py dQT (4)
dv Q. dt O do

Mera

Merta po60OTH — BUKOPHCTOBYIOUH SIKHANH3araypHImIi (hopMasbHi 03HAKH, 11eHTH(IKYBATH OCOOIMBOCTI Iepeodiry
npolecy NpOAyKyBaHHS TEIUIOTH B IIMJIIHAPI ABUTYHA IIBUIKOTO BHYTPIIIHBOTO 3TOPSIHHS YHACTIZOK 3TOPSHHS MATBHOT
CyMiITi.

JocaimxenHst
[HTEeHCUBHICTB TETNIOTBOPEHHS dz/dt HabyBae MaKCUMAaJIbHOTO 3HAYCHHS Y MUTh

1

(o m Yo
T _( a(m-i—l)J ' ®

IneHTudIKYI0Th peXUM HalIHTEHCUBHIIIIOTO TEIMJIOTBOPEHHs criBBigHomenHs (auB. (1), (3), (5))

z" =z(r*)=l—exp(—ﬁj, (6)

* * 1
2" _E a2 (—a(m + ym™)m=1 exp(— n j . (7
dt dt m+1

Y MuTh T =1 IHTCHCUBHICTb TEIJIOTBOPEHHS dz/dt HaOyBae 3HaYCHHS

PR I

=—a(m+1)expa>0.
dt T
VY TpuBianbHOMYy Bumanky m =0 3aranbHOro ITHOY CcriBBimHOIIEHHS (3) BHUPOMKYETHCS Y MOHOTOHHO CHAIHY
=dz(t=0)/dt=-a.
B poGoti [7] HarosomieHO Ha TOMy, IIO IU3eNb-JBUTYHaM BJAacTHBI 3HaueHHs mnapametpiB m=0..1 i
Ap=¢, —¢, =60..100 (Ta HaBiTH OiNbLIE) rPaLyCiB MOBOPOTY KOJIHYACTOTO Bajla, a OTTO-ABHUTYHAM — 3HAUCHHST

at

3aNeKHICT dz/dt =—a/e™ ", 1 npu upomy (dz / dt)

max

m=3..4 1 Ap=45..60 rpan. [Jo Toro x, 3aAcKIIapOBaHO, IO CIEI[aJbHI JOCIIIKECHHS TOBOAATH: MPUOIU3HO

ONITUMAIIFHIM € TIO€THAHHS 3Ha4eHb mapameTpiB m =1,5 i A@ = 40...60 rpan. 3HadeHHs X m = 1,5 mMoKa3HUKA CTETEHS

m , BUSBIISIETHCSI, BIMOBIIa€ Takift MUTI ¢, JTOCSTHEHHS MaKCHMAJIBHOI IIBUKOCTI 3TOPSIHHS, 10 330BOJIBHSIE YMOBY
t

T —~0,38.
-t

t

K n

[Tapamerp A@ € aHAJIOroM BEIMYUHH !, —f, 1 XapaKTepHU3ye CEPeNHIO IIBHIKICTh BUTOPSHHS manpHOro. Ta

n
BU3HAYaTH HOro JIOBOJI CKJIQJHO — BAaKKO PO3ITI3HABATH IMOYATOK 1 KiHElb MpOIEecy TOPiHHS MaJbHOTO B MeEXax
po6ouoro NpoCTOpy ABUIYHA.

Ha miacrasi (5) i (7) MOXKHa BUCHYBATH CITiBBIIHOLIEHHS
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j,a:_LL. (8)

D
zZ T =mexp| —
p[ m+1’t*m+1

m+1

BusBnserses, mo Bennunaa (7) HabyBae MiHIMAIEHOTO 3HAYECHHS 32 YMOBH

1

(_l m jmﬂ :l’ (9)
am+1 e
T00TO TOi, KOJIK (IHB. (5))
1
S N L L (10)
a(m+1) e

HE3aJISKHO Bij 3HaUCHHS mapamerpa a . LlikaBo, mo cmisBigHomenHs (9) i (10) cnpaBmkyroTees y pasi a = =7, m=15,

1™ 20,37 — ui mapamerpu maibke 36iraroThes i3 THMH, mo B [7] Bu3HaHi onTuMansauMu. Takuit mepeGir mpouecy
TEIUIOTBOPEHHS MOXKHA Ha3BaTH aHTUTEIUIOICTOHAIIHHUM.

3BepHIMOCS 70 eKCIIepUMEHTaIbHO 3a()iKCOBAaHMX Ha CIEHiaTbHOMY BHIPOOYBAJIFHOMY CTEHAI Hiarpam, IIo
BiT0OpaXaroTh IIepedir mpoIieciB TEIUIOTBOPSHHS B OTTO-ABUTYHI BHYTPIIITHBOTO 3TOPSHHS 32 OJHIET 1 Ti€l caMoi yacToTH
n, o0epTaHHA KOJIHYACTOro Baja Ta Pi3HUX HAaBaHTAXEHb, BUMIPIOBAaHMX cepeiHIM e()eKTUBHUM THUCKOM p, (IBa

TIPUKJIA]M TAKWX JiarpaM HaBeneHi Ha puc. 1: /71 K — 1moyarox i KiHellb KOHTPOJILOBAHOTO TEIIOTBOPHOTO Nporecy, /12
1 Ke — 1o4aToK i KiHeIb IIpoliecy BiIacHe ropiHHs nainbHoi cymimi). [ndopmanist nodyTa 3acobamu hard/soft-rexnosorii,
0 CHUCTEMHO TO€HY€E BUMPOOYBAIBHUI CTEHII Ta KOMII FOTEp 3a0€3MEeUyI0UN «CIUIKYBAaHHS PEANBHOTO JOCITITHOTO
JIBUTYHa Ta BipTyanpHoro y ¢opmi komm'rorepHoi Mmozemi. OCHOBHI TMapaMeTpH TIPOIECiB  TEIUIOTBOPEHHS,
BiJJOOpa)KyBaHHX IIUMH Jliarpamamu, 3ocepekeHi B Ta0. 1. Tox mopiBHsIMMO peanbHi AiarpaMu 3 TAMH, 110 TiMOTETUYHO
Mai O TpaBUTH 3a onTHManbHi. B Tabm. 2 3i0paHi 3Ha4YeHHS XapakTEPUCTHYHUX I1apaMeTpiB, BiJIOBIIHUX
CHIBBiTHOIIEHHSM (8) Ta HaBeleHUM B TaOI. 1 maHuM.

dQna/do, Jx/rpan

7,6
,=0 a
5.6 7 \
LAY
/
36 [ A‘{(Z,K
f Wit
16 W}
|
b A\ S | I P P
04 tnA V\V/ \/‘J{YZ
-100 =50 0 50 o, rpax 100
dQu,/de, JTx/rpan
24 a
2.=0,30 MIla I \
18
12 / \
| \\
° \ I
K
OH AN A \/ Ix]i_j \/\ ‘% b d
T el
-100 -50 0 50 @, rpax 100

Puc. 1. Ilpuxiiaau aiarpaM TenJIOTBOPeHHs B 0¢H3MHOBOMY BUIYHi BHYTPillIHbOI0 3rOPSIHHSA
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Tabmmms 1
ITapameTpu npoueciB TeNJ10TBOPEHHSA

p.,Mlla 0 0,10 0,18 0,30 0,45 0,62

Py > Tpaa 5,00 —-15,00 -15,04 -15,01 —-15,03 -15,02

@, Tpan 115,12 100,03 100,05 100,01 55,02 69,98

Ag , rpan 120,12 115,03 115,09 115,02 70,05 85,00

P max > TPaA 59,94 42,61 33,44 18,03 15,56 17,46

Opy> M 549,54 609,18 706,31 878,59 994,28 1181,75

Qmax , Jox/rpan 6,67 11,38 15,51 25,55 34,98 38,41
Taburs 2

KineTu4Hi mapamMeTpu npoueciB TenJoTBOPeHHs

p.,Mlla 0 0,10 0,18 0,30 0,45 0,62

z* 0,44 0,49 0,49 0,48 0,49 0,50

z* 1,46 2,15 2,53 3,46 2,46 2,95

T 0,54 0,50 0,42 0,29 0,44 0,38

2" 0,79 1,08 1,06 1,00 1,08 1,12

m 1,42 2,14 2,08 1,93 2,14 2,23

a -2,61 —6,01 -9,77 24,77 —8,98 -15,72

Otosx BBaskatuMeMo, o m=m" =15, ©° =1™ =1/e . Bianosizuo 10 (8)

*

m

"t =728,

a =—-—
m +1
a BiamoiaHo 10 (6) 1 (7)
m* 1

2 ol—e " Z045, 2 =memH =224 .

B Takomy pasi «onTUManbHUR», aHTH(TEIUI0)AeTOHALIIWHUN POIEC TETUIOTBOPEHHS OIIMCYBATHUMETHCS PIBHSIHHIMHU

*
*_m +1

=—a"(m D" e (11)

«m* sl dz
z=1-e" |, z=—"F
dt

¥ takomy npoueci 1o Muti T =1/e = 0,37 Buropse 45 % nanpHOTO.
Ha puc. 2 cykynHo 3icraBneHi rpadiku mepediry mporeciB TEIUIOTBOPEHHS, BIAIIOBIAHI HaBEICHUM B TaOI. 2

*

. e *
mapameTrpam p,, a, m — IITPUXOBI HiHII — Ta me mapamerpam m=m =15, a =-7,28 onTuMambpHOTO
termoTBopeHHs (11) — niHist Opt (TOYKY BiANOBIIAIOTh MAKCUMAJIBHUM MIBUAKOCTSM TEIUIOTBOPEHHS).

Amnanizyroun iHpOpMAIifo PO peaabHUi mepedir TeIIOTBOPEHHS, MOXHA TOMITUTH JesKi (opMasbHI 03HAKU
tunoBocTi. Ha puc. 3 rpadiuno BiaTBOpeHO mepuly 3 3aiexHocTel (8). SIKIo B3sTH A0 yBaru MonepeaHbo 3TIIaKeHy
(miampaBieHy) eKcliepruMeHTalNbHy iH(QOpMAIlilo Tpo mepedir TEIUIOTBOPEHHS Ha PI3HUX peXHUMax poOOTH ABHTYHA
BHYTPIIIHBOTO 3rOPSHHSA, TO BUABUTHCA (IUB. TaGi. 2), 0 MapaMeTpu m Ta z T HabyBaloTh 3HAYEHb i3 BiAHOCHO
BY3bKHX B3a€MOBIIIOBIAHMX Aiana3oniB A’ . SIKIIO 5K BiZIMOBUTUCH Bijl KOPEKTYBAaHHS €KCIIEPMMEHTAIBHOI iH(OpMaILii,
NPUIAMAIOYH K HAJICIKHE JIOKAJIbHI KONUBaHH TpadikiB MPOLECiB TEIIOTBOPEHHS, TO, Ha JIUBO, Hiarna3onu A’ 3By3sThCs
oo A.
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0,6 —

049
0,45
04 —

0,2 —

0 0,2 0,4 0,6 08 © 1,0

dz/dt

< p,=0,30 MIla
/N

2,24
2|

0

Puc. 2. IlopiBHSIHHSA riNOTETHYHO ONTUMAIBHOI JiarpaMu TeNJI0TBOPEHHS
3 THMH, 110 APOKCHMYIOTh peaJibHi

Otox BIajae B Bivi, [0 HA PI3HUX pexuMax poOOTH ABUTYHa (DaKTHUHI 3HAUCHHS IapaMeTpa m OJHU3BKI 10

HEBHOTo cepefiHboro m ~ 2 . Bixrak, sximo noknactu m=2 (z't° = 1,03, us. (8)

CIIBBIHOIIEHHIM

Z*T*

2 -
a A
B

2
T T T T 1
Al

Puc. 3. B3aeM03B’f130K Miz BU3HAYAIbHHMHU apaMeTPaMHU
NpoueciB TeNJI0TBOPEHHS

38

), To Oyme CeHC KepyBaTHCh

: (12)

B Tabun. 3 30cepemkeHo HOBI 3HaYEHHsSI OCHOBHHUX
napameTpiB JOCIipKyBaHuX mporeciB (muB. (12) i tabm.
2). A puc. 4 HaOYHO UTIOCTPYE, IO «TUIOBE» JyXkKE
MMOMITHO BiJIPI3HSETHCA BiJl «ONTUMAIBHOTO» (3aTEMHEHI
TOYKH BiJJOOpaKaroTh MAKCUMyMH TpadikiB, IepeHeceHi 3
pHc. 2; CBITII TOYKH CIIPAaBXHIX MakCHMyMIB Halle)KaTbh
JIesIKiM IpOCTii KpHBIi).

[omitro (auB. Tabi1. 2, 3 i puc. 2), Mo 10 MUTI T"
JIOCSITHEHHS MaKCHMaJIbHOT IHTEHCHBHOCTI
TEIUIOBUIUIEHHS Z=2" BHALIAETBCS NPUOIM3HO (He
HAeThCs PO PEXRUM MapHOTO XOJY) OJHAKOBA KUTBKICTh

MUTOMOI TEIUIOTH z = z* = 0,49 — Maii)Ke [MOJIOBMHA Bij|
MMOTEHIIHHO MOXIHBOI. []e — I1e oHa 03HaKa TUITOBOCTI,
sKa LIJIKOM Biqmosigae o3uani (qus. (6)) m=m* ~ 2.

Tabmmns 3
CxopeKToBaHi KiHeTHYHI MapaMeTpH NpoueciB TeMJIOTBOPEHHS
p.,Mlla 0 0,10 0,18 0,30 0,45 0,62
z* 0,44 0,49 0,49 0,48 0,49 0,50
T 0,54 0,50 0,42 0,29 0,44 0,38
m 2
a —4,23 -5,33 -9,00 -27,33 -7,83 -12,15
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Hageneni Ha puic. 4 THITI30BaHI XapaKTEPUCTUKN 3 BAKOPUCTAHHAM CITiBBITHOIICHHS (4), MOXXHA IPUTIACYBATH 110
BIJIMOBIIHMX 1M pealbHUX, pUC. 5 (ABI 3 HUX HABOAWINCH paHinie — Ha puc. 1). Haliripmia sikicTh NpHUIIacoBYBaHHS
IpHTaMaHHA XapaKTEePHCTUKaM MapHOTo xoxy (komn p, = 0). Lle cTocyeTbest Ik BUMAAKy 3TIamKeHOTO MKy peansHol

XapaKTEpUCTHKH (IMITPUXOBA JIiHISA), TaK 1 MEPBICHOTO BHIAAKY (INTPUX-TIYHKTHpPHA KpuBa). PexxuM MapHOTO XOIy
OCOOTIBHIA 3 KITBKOX MPUYHH: TIO-TIePIIe, HOMY BIACTUBUI KOIUBHUH (CYTTEBO HEYCTAIICHUIT) XapaKTep mepediry, a mo-
JpyTe, OYEBUIHO, IO MPOIIEC TOPIHHA SBHO He 3aBepInuBcs B Toulll K, nuB. puc. 1. B iHINX BUITagKax IposiB THIIOBOCTI
HEMa TIiJICTaB 3arepedyBary.

dz/dt
4
\\
£,=0,30 MIla
\\\
34 \W 0,18
0,62
\ 0,45
224 -/~ \
2— | 0,10
|
| \Y
Opt | &\
1
1— | 0,00
|
|
|
1/e
\ ] | |
0 0,2 0,4 0,6 08 © 1,0

Puc. 4. YacTkoBO THNi30BAaHi XapAKTEePHUCTHKHU TENJOTBOPEHHS
i anTH(Tem10)1eTOHALIHA IPOrpaMa TelI0BUALICHHA

dQna/de, JIx/rpan dQny/do , Tix/rpan
74 12
10 -
51 g-
6_
3 7 4 i
14 21
0 0-
—1 T T T T T —2 T T T T T
-100 50 0 50 ©,Tpan -100 50 0 50 @, Tpax
erm/d(P, Ilm/rpaﬂ
erm/ d<P, IbK/l"PaIl
15 7 27
g ad P 030 MIla |
34 97
3 01
100 —50 0 30 e.thar S 100 -0 0 50 9 rpan
dQnn/de, Jx/rpan dQuy/de, Ix/rpan
36 36/
27 4 _
24 | Pe=0.62 MlTa
18
91 121
0 - 0 -
-3 T —4

T T T T T T T T T
-100 -50 0 50 @, Trpan -100 -50 0 50 ¢, TIpan
Puc. 5. YacTkoBO THNI30BaHi XapaKTePUCTHKH TENJIOTBOPEHHS
i anTH(Tenu0)AeToOHaN{iiHA MporpaMa TenJIOBUAiTeHHS
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BucHoBku

Sk 3’sCyBayoch, THIIOBUM JJIsi pOOOYHX IMPOLECIB B OTTO-ABUIYHI BHYTPIIIHBOTO 3TOPSIHHS € T€, IO JI0 MHTI
JOCSITHEHHSI MaKCUMAaIIbHOT IHTEHCHBHOCTI TEIUIOTBOPEHHS 3arajbHa KiTbKICTh BUIIIEHOTO Teruia ckiamae 49 % Bin
MOTEHILIITHO MOXITUBOT — Ti€l, SIKYy IPUXOBYE B COO1 MajbHE, 110 NOTPANWIO B podounii mpoctip neuryHa. Ha pizHux
peXuMax poOOTH IBUTYHA MapaMeTp m , IO XapaKTepH3ye CYKYITHO MaKCHMYM IHTCHCHBHOCTI TETIIIOTBOPEHHS 1 MUTH
Horo HacTaHHs, HaOyBae 3HA4eHb, OMM3BKUX MO0 m =2 . Ili 0O3HAKK THIOBOCTI € JyX€ CTIMKMMH i Ha HHX € CEHC
MOKJIAaTHCS Y pa3i MOACTIOBaHHs POOOTH IBUTYHA BHYTPIIIHBOTO 3rOPSIHHS.

YacTo 4acTKy YMOBHO BUTOPLJIOTO NAJTBHOTO (YACTKy BHAUICHOT B MEkKaxX poOOYOro MpocTopy ABUIYHA TEIIOTH)
y pa3i MOJENIOBaHHS TEIUIOTBOPECHHS BBAKAIOTh HAlepel 3aJaHor i (ikcoBaHOw. HaromicTs, ekcIepUMEHTH
3aCBIMUYIOTH, IO [ed MmapaMeTp Ha Pi3HUX peXrMaxX poOOTH JBHTYHA HaOyBae€ IIUIKOM pi3HWX 3HaveHb. Lleit dakt
JOLLIBHO 3aBXKIM OpaTH 10 yBard TOMY, IO BiH 1a€ 3MOTY 00’ €KTUBHO OLIHIOBATH €(DeKTUBHICTH TETIOTBOPEHHS.

3amexrapoBaHi B HAyKOBiH JiTeparypi popMaibHi (SKi He pO3KPHUBAIOTEH (Pi3HMYHOI CyTi) O3HAKH ONTHMAIHHOCTI
MPOLIECY TEIIOTBOPEHHSI, BHUSBIISETHCS, BUPI3HIIOTH TaKWi MPOIEC BHUBLIBHEHHS TEIUIOTH, KW JOPEYHO Ha3BaTh
AHTHU(TETUIO)IeTOHAIIIITHUM. AHTH(TEIUI0)AeTOHANIHHICTh TETUIOBHIIICHHSI TOJArae B TOMY, IIO B MpOLECI TOPIHHS
MAJIBHOT CyMillll MaKCHMaJIbHA IBUKICTh BUAIJICHHS TETUIOTH Ma€e OyTH SKHAMEHIO, TOOTO MPOIeC Ma€e CTaTH, TaK
OM MOBHTH, MiHIMaKCHHUM.

Temyioo0pazoBanue B ABUraTesie 0bICTPOro BHYTPEHHEr0 CrOpaHus

II.H. 'amyk, C.B. Hukunuyk

Annomayusn. Hccrnedyiomes ocobennocmu 6blpabomxu meniomsl 8 npoyecce C2opamusi eopiodell cmecu 8 YuiuHope 0susamens
eHympenne2o ceopanus. Kax evisicnunocs, munuynwiym 0is pabouux npoyeccog 6 0mmo-0gueameine 6HympeHHe20 c2opanusl A611emcsi
Mo, umo 8 MOMEHmM OOCHMUIICEHUsT MAKCUMATbHOU UHMEHCUBHOCU Menaio06pazoeanus obujee KOIUHeCmseo 6bi0eleHH020 menid
cocmasnsiem 49 % om nomeHyuarbHO 803MONCHOU — MO, KOMOPYIO maum 8 cebe monaueo, nonasguiee 6 paboiee NPOCMpaHcmeo
odgucamensa. Ha pasnvix pesxcumax pabomsi 0gueamens napamemp m, Xapakmepusylowuti COB0KYNHO MAKCUMYM UHMEHCUBHOCU
mMenioodpaz06anus U MOMEHM €20 HACMYNAEHUA, NPUHUMAem 3Hadenus, 6auskux k M = 2 . Dmu npusHaxku munudHOCmu A6AS0mcs
OUEHb YCMOUYUBLIMU U HA HUX eCMb CMbICL NOJA2AMbCS NPU MOOCIUPOSAHUYU pabomsl Osueamens 6Hympenne2o ceopanus. 4acmo
00710 YCIIOBHO 6bl20pedULe20 MONIUBA (4ACMb BbIOEeHHOU 8 npedenax pabouez0 NPOCMPAHCMEA O8ucamenss Meniomvl) npu
MOOeUPOsanuu meniooopa306anus CYUMaKm 3apanee 3a0anHoU U YUKCUPOBAHHOLL. 3amo, FKCnepumeHmbl NOKA3bLEAOMm, Ymo Smom
napamemp Ha pasHuix pexcumax pabomol osuzamens npuobpemaem co8epuieHHo pasuvle 3Havenus. dmom akm yenecoobpazno
6ce20a NPUHUMAMb 80 GHUMAHUE NOMOMY, YMO OH NO360jsem O00beKMUBHO OYeHUBamyv IPHeKmueHoCmb Menioobpa306aHus.
3adexnapuposannvie 6 nayunol aumepamype opmanvbhvie (He packpuléarowjue Gu3UYecKou Cymu) RPU3HAKU ONMUMATbHOCIU
npoyecca menioo6paz06aHus, OKaA3bLIBACMCsl, 8blOCIION MAKOU NPOYECC 8bICEOOOINCOEHUsI MENLOMb, KOMOPbII YMECHHO HA36AMb
anmu(mennio)0emonayuoHHviM. AHmu(menno)0emonayuoHHOCMyb Menio8bl0eNeHUs 3aKII0UAemcs 6 MoM, Ymo 6 npoyecce 20peHus
20proyell cMecu MaKCUMAbHAsL CKOPOCHTb 8bIOCIIeHUsL MeNIoMbl OONNCHA OblMb HAUMEHbULELL, MO eCb NPOYecc OOIICEH CIAmb, MAK
cKazamo, MUHUMAKCHBIM.

Kniouegvie cnosa: oOeucamens ObiCmpo20 GHYMPEHHE20 C20PAHUsl, Menioobpazosanue, UHMEHCUGHOCMb Meni000paz08anus,
anmu(mennio)0emoHayuoHHoe meniogvloesieHue

Heating (thermogenesis) in rapid internal combustion engine
P.M. Hashchuk, S.V. Nikipchuk

Abstract. The features of heat production in the process of combustion of a fuel mixture in a cylinder of an internal combustion engine
are studied. As it turned out, typical of the working processes in the otto-engine internal combustion is that, until the moment of
reaching the maximum intensity of heat generation, the total amount of heat dissipated is 49% of the potentially possible — one that
conceals the fuel that has fallen into the work engine space. At different operating modes of the engine m, the parameter characterizing
together the maximum of the intensity of heat generation and the instant of its onset acquires values close to m =2 . These typical
features are very durable and it makes sense to rely on the simulation of the internal combustion engine. Often, the proportion of
conditionally burned fuel (the proportion of the allocated within the working space of the engine of heat) in the case of modelling of
heat generation is considered to be predetermined and fixed. Instead, experiments show that this parameter acquires a completely
different meanings at different modes of motion. It is always worthwhile to take into account this fact because it enables to objectively
evaluate the efficiency of heat generation. The formal signs (which do not reveal the physical essence) of the optimality of the process
of heat generation declared in the scientific literature, it turns out, distinguish such a process of heat release, which is appropriately
called anti (heat) detonation. The (heat) detonation of the heat is that in the process of combustion of the fuel mixture the maximum
rate of heat release should be as small as possible, that is, the process must become, so to speak, minimax.
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