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Annomauus. B ctaThe NpUBeIeHO OMKUCcaHue pa3paboTaHHO MeTOAUKU (DOPMUPOBAHUS 00JIMKA KaMep CTOpaHusl
JUTST aBUALIMOHHBIX Ta30TYpOMHHBIX ABUTATENICH IMMOCIeTHNX TTOKoNeHMt. Ha ocHOBe n3ydeHnst Kamep cCropaHust
ra3oTypOMHHBIX JBUTATENIeil Y3KO- U IIUPOKOMIO3EIXKHBIX CAaMOJIETOB MPEIT0XEeHbl TOAXOAbI 11 BbIOOpa
TEXHOJOTHII TOPEHUS M TTOCTPOSHMST OOJIMKOB CO3MaBaeMbIX KaMep cropaHuii. HoBas MeTonmka mo3BossieT
CHU3UTb MaTepralibHble U BDeMEHHbBIE 3aTpaThl HAa MPOeKTUpoBaHUe Kamep cropaHus ['T/I, a TakKe MOBbICUTh
ero 3(p(heKTUBHOCT.

Karueeste caoea: noctpoerne oonmka kamep cropanust ['TII, MeTonrKa KOHIIETITYaJbHOTO MPOEKTUPOBAHMS
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Abstract

The article adduces description of the developed technique for the layout shaping of the combustion chambers for
aircraft gas turbine engines of the latest generations intended for civil aviation. With a view to the political situation,
it is important for Russia to ensure the development of domestic civil aviation aircraft and their engines. The solution
to this problem is associated with import substitution. Currently, the gas turbine engine combustion chamber is the
most complex engine element in terms of design and refinement. It is stipulated by the lack of reliable mathematical
models of the working process due to the presence of combustion and turbulent gas flows, the constant growth
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of cycle parameters, as well as the stricter requirements for the combustion chamber, which it must meet. When
creating a combustion chamber, its layout forming at the early design stages plays an important role. It is impossible
to compute the working process and characteristics of the combustion chamber in the absence of its geometry.
The combustion chamber layout is its geometric shape with the dimensions of the flow part. Subsequently, based
on the combustion chamber layout, a mathematical model of the workflow and computations in SAE systems are
being performed to evaluate the characteristics of the product. However, the currently available techniques allow
creation of the combustion chamber shapes only for engines of the third, less often fourth generations. Thus, the
developed technique is adapted to the combustion chambers of modern civil aviation engines. The technique that
has passed the test of time and was employed by the “ODK-Kuznetsov” Public Joint Stock Company was selected
as the basic one. This technique includes 118 formulas that make up the computational algorithm for the flow
part of the NK-8 engine combustion chamber. Within the framework of this work the data was accumulated and
analysis of combustion chambers of both narrow- and wide-body aircraft was performed. Then, the numerical
values of the empirical coefficients were replaced in the computational formulas of the basic methodology. The
combustion chamber images constructing with various combustion technologies, such as TAPS, TALON, etc.,
allowed revealing that each combustion technology has its own mathematical description. Thus, it is important to
select the right prototype of the projected combustion chamber in the beginning of the conceptual design. For this
purpose, a block was added to the developed technique. In this block, based on the requirements for the designed
engine, the input and output parameters of the combustion chamber (the degree of pressure increase behind the
compressor and the temperature of the gas at the turbine inlet) are evaluated. Further, a prototype with a specific
combustion technology is being selected. The developed methodology includes as well a block, in which total
pressure losses are being computed based on the formed shape. There is also a possibility to apply the technique
in thermo-gas-dynamic engine computing programs, which allows increasing their efficiency, as well as providing
an opportunity to refine the power plant mass.

Keywords: layout construction of the gas turbine engine combustion chambers, combustion chambers conceptual
design technique, combustion technologies selection
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Beenenne COTIEPHMYECTBA, BAXKHYIO POJIb B pacCMaTPHUBacMOM

I[IpoexTupoBaHue U CepUfHOE ITPOU3BOICTBO
ra3oTypOuHHbIx nBurareieii (I'T) oTHoCUTCs K pu-
OPUTETHHIM HayYHO-TEXHNYECKMM 3a7a4yaM OCHOBHBIX
pa3BUTHIX TocydapcTB, Takux Kak Poccus, Kuraii,
CILUA, Kanama, ®panumsa n Benmukoopuranus. [Tpu
cMeHe nokosieHui I'T/l mMakcuMabHble 3HAYEHUS
ImapaMeTpoB €T0 TEPpMOTa30qMHAMUYECKOTO LIMKJIa
(o01ast creneHb MOBBILIEHMST JaBICHUS B KOMIIPEC-
cope U TeMIepaTypa rasa mnepen TypOMHOIT) OCTO-
sHHO yBenuuuBaioTcs [1—3]. [Toatomy pa3paboTka
HOBBIX IBUTATENIEIl SIBISIETCSI PE3Y/ILTaTOM pEIIeHUS
KOMILJIEKCa CJIOXHbBIX MHXKEHEPHBIX 3a/1au B OJHON U3
CaMBbIX BBICOKOTEXHOJIOTUYHBIX, JOPOTOCTOSIINX 1 Ha-
YKOEMKUX OTpacJjieit U TpedyeT HaJTMIMs KOMITeTeHI i
Kak B 00JIacT! ITpoBeaeHus (pyHAaMEHTAJIbHBIX, TaK U
MPUKJIAaaHbIX UccaenoBanuii. KpoMe Toro, B yCioBU-
SIX MEXAYHAPOMTHOM KOHKYPEHLIMU U TTOJIUTUIECKOTO

Mpoliecce UurpaeT U BpeMeHHoit (paktop [4]. Pabounii
IIPOLIECC OMHOTO M3 OCHOBHBIX 31eMeHTOB ['T/I, ero
KaMephl CropaHusl, U3-3a HaJIMYUs B Hell mpolecca
TOpEHHUs, HE UMEET TOYHOTO MAaTEMAaTUUECKOIO OIU-
caHus [5]. B utore kamepa cropanus I'T/ siBasieTcst
CaMbIM CJIOKHBIM C TOYKU 3PEHUST MPOECKTUPOBAHMUS
U JTOBOIKM dJIEMEHTOM aBurareis [6]. Jasa ee mpo-
€KTUPOBOYHOTO pacyeTa Kak B OTeYECTBEHHOI, TaK 1
3apy0exXXHOI MpaKTUKe 0OBIYHO BHaUasIe (QOPMUPYETCS
reomeTpuyeckas hopma KaMepbl CropaHusI (ee 00IHNK),
XapaKTepu3ylollasi pa3Mepbl IPOTOYHOM YaCTH, 3aTEM
HCMOJIB3YETCS MAaTeMaTUIeCcKasi MOZIEJThb, TIO3BOJISTIOIIAST
OInucaTh ee pabouyurii mMpolecc U OCYILIECTBUTh MOBE-
pPOYHBII pacuyeT Ha ocHOBe 3D-Momerneit ¢ MoOMOIIBIO
MakeToB MHXeHepHoro aHanusa [7—11]. UMeHHO BO
BpeMs GopMUPOBaHUS OOJIMKA KaMephl CTOpaHUs
(3Tarn KOHLEeNTyaJlbHOTO MPOEKTUPOBAHUS ) 3aKIaIbl-
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BaeTCs MPUHIIMII €€ pabOThI, KOTOPBIM BIIOCIIENCTBUHI
SIBJISIETCSI OCHOBOM JJISI TOCTUXKEHUSI TeX WJIM MHBIX
XapaKTepUCTUK. B MOCTYIHBIX MeYaTHBIX M3TAHUIX
B OCHOBHOM TMpHBEACHBI METOAUKU (DOPMUPOBAHUS
00JINKOB, KOTOPHIE B JIYYIIIEM CIydyae COOTBETCTBYIOT
aBMAllMOHHBIM ra30TypOMHHbBIM ABUTATEISIM YeTBEPTO-
T0, a yaIle — TPeThero MOKOJIEHHS. DTO OTpaHNYMBACT
BO3MOXHOCTU CO3JaHUSI COBPEMEHHBIX BBICOKOA3(-
(beKTUBHBIX Ta30TYPOMHHBIX ABUTaTeNeii. Pe3yasrarsl
MPOBEACHHON paboThl MpenHa3HauYeHbl BOCIIOJHUTD
3TOT IPOoOe.

MeToapbl uccaea0BaHUS

O0bEKTOM JAHHOTO MCCIEIO0OBAHUS SIBISIETCS
KaMepa CropaHMsI ra30TypOMHHOTO JBUTATENST IPax-
JIaHCKOI aBMaLMU, a TIpeAMeTOM — (hOpMUpPOBaHUeE
ee MpeaBapUTeIbHOTO 00JIMKa MPU KOHIENTyaTbHOM
MpoekTUupoBaHuu. st uccienoBaHusl 00bEKTa UC-
MOJIb30BAIMCh CIEAYIONINe METOMBl: SMITUPUIECKIE
(B BUIe U3MEPEHUl, CpaBHEHUI U KCIEPUMEHTA)
1 TeopeTHdecKue (MHIYKIIMS, AeOyKIIMs, aHaIu3 1
cUHTe3). B KoHEUHOM HUTOTe B KaueCTBE OCHOBHBIX M€~
TOIOB MPUMEHSUTUCH aHAIMTUYECKHE UCCIeIOBaHMUS,
paCYETHBIN BKCIIEPUMEHT, KOMITBIOTEPHOE MOJEIU-
poBaHue. belTM paccMOTpeHBI ABUTATEIN IIIMPOKO- 1
Y3KO(DI03eISKHBIX TPaXkIaHCKUX CaMOJIETOB, TaHHbIE
0 KOTOPBIX OBUTH MOTYYEHBI U3 OTKPBITBIX UICTOYHUKOB,
MPOU3BENEeHbBI 00Mepbl 0OJMKOB COBPEMEHHbBIX KaMep
CTOpaHMs M Ha UX OCHOBAHUU TOJyYEHBI TEOMETPU-
YeCKHEe COOTHOIICHUS IJIsl XapaKTepHbIX pa3MepoB
[2—3], KoTOpHbIe ITO3BOJISIIOT OLIEHUTb TPaHC(OpPMAaLIUIO
00JIMKa KaMepbl CTOpaHUsI JIJIs1 IBUTATENIei pa3TuIHbIX
TTOKOJICHUH U UBMEHEHVE TeOMETPUIECKUX COOTHOIIIE-
HUI 11 KaMep CTOpaHMsI C pa3HbIMU TEXHOJOTUSIMU
ropeHus (puc. 1).

Takcke 6bUTO MpOAHATM3UPOBAHO U3MEHEHUE BXO -
HBIX ¥ BBIXOTHBIX TTApaMETPOB KaMep CTOpaHUsI, TAKUX
KakK CTereHb TMOBbBIIICHUST JaBIeHUs U TeMmIiepaTypa
nepen TypouHoii [ 12—14] 1 npuMeHUMOCTb pa3IMIHbIX
TEXHOJIOTUI TOPEeHUsI, 00ecTIeYnBaIOIIUX TP STOM
paboTOCIIOCOOHOCTh KaMephl CTOPaHUSI.

Pe3ynsraThbl # 00CyKIeHUS
BBIT TpoaHamM3upoBaH P CYIIECTBYIOIINX Me-
TONMK KOHLIEIITYaJIbHOI'O IPOEKTUPOBAHUS KaMep

A3
IS Ly

Oco_asurarens

Puc. 2. Cxema ¢ OCHOBHBIMU T€OMETPUUISCKIMU
COOTHOIICHUSIMU OOJIMKa KaMephl cropaHust [16]

CropaHusi, MO3BOJISIOMINX CDOPMUPOBATH €€ MpPe-
BapUTeNbHBINA 00Uk [8, 10, 15—17]. BelmonHeHHbIE
TECTOBBIE PACUETHI U PACCMOTPEHUE CTPYKTYPBI UX
¢ opMyJ mokaszanu, 4To 63 BHECEHUsI U3MEHEHU I 3TH
METOIMKU HE MOTYT OOECIEUUTh MPOECKTUPOBAHUE
COBpPEMEHHBIX KaMep cropaHusi. B KoHeuHOM uTOTe,
IMOCJie COIOCTABJICHUSI JOCTOMHCTB U HEAOCTAaTKOB
paccMaTpuBaeMbIX METOIMK, B KauecTBe Oasbl AJIs
BBITIOJIHSIEMO# paboThl Oblia BEIOpaHAa METOOMKA
MMPOEKTUPOBOYHOIO pacyera KaMmephl cropanus [16],
MO3BOJISIBIIAS OMPEIEISTh BCE OCHOBHBIE T€OMETPU-
YeCKHe COOTHOIIEHMUST AJIsl 00JIMKa KaMephbl CTOpaHMS
(puc. 2).

JlaHHast MeTOaMKa, IIIMPOKO MCIOIb30BaBILIasICS Ha
ITAO «OJIK-Ky3nenos» B 80-¢ TombI IIpoOIILIOTO BeKa,
cocTtouT n3 118 dhopMyi, COCTaBISIOLIMX aJITOPUTM
pacdera reOMETPUHU KOJIbLIEBO MHOTO(MOPCYHOUHOI
Kamepsl cropaHusi. McxomHbIMU JaHHBIMU IJISI pac-
yeTa SIBJISTIOTCSI TepMOAMHAMMUYecKue (Pacxom BO3ayxa
4yepe3 BHYTPEHHUI KOHTYD ABUIatelis, JaBJIeHUE 1
TeMIlepaTypa BO3IyXa 3a KOMIIPECCOPOM, PacXo TO-
IUIMBA, MOJTHOTA CTOPAHUSI U T. [I.) U KOHCTPYKTHUBHBIE
(mrnameTpabHbIe TabapUThI HA BBIXOAE U3 MOCIIEAHEH
CTYINIEHU KOMIIpECCcopa, IMaMeTpajibHble Ta0apUThl Ha
BXOJIE B COIJIOBOI1 amnmapar TypouHsl). CHavana Obuin
BBITTOJTHEHBI PACUYETHI 17151 TOCTPOESHUS 00JIMKA KaMePhbl
CTOpaHMUSI C UCIIOJIb30BaHUEM 0a30BOit METOIUKM JJIST
nmapameTpoB asuraresist SAM146. Ero cpaBHeHue ¢
OPUTMHAJIEHBIM OOJIMKOM KaMephl CTOPAHUS TTOKA3aJI0
HaJIMuue CYLIEeCTBEHHBbIX oTauunii. [1pu atom moiy-
YEeHHBII paCUYEeTHBIM ITyTeM OOJIMK COOTBETCTBOBAII
KaMepaM CropaHusl TPETheTo MOKOJIeHUs Ta30TYpOUH-

Puc. 1. Tpanchopmaliius OTHOCUTEIbHBIX pa3MepoB Kamep cropanust st ['T/]
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HBIX JIBUTaTesieid, UTO MOATBEPANUIIO paHee clelaHHOe
MPEeanoJokKeHue 0 BO3MOXHOCTSIX UCMHOJIb3yeMOit
MeToouKu (puc. 3,a).

3areM OblIa BBHIMOJHEHA 10paboTKa METOAUKU C
noaoopoM Ko3((PpUIIMEHTOB B OCHOBHBIX (DopMyJiax
IIJIS1 ee ajanTalydu Mpu MPOEKTUPOBAHUU COBPEMEH-
HbIX Kamep cropanusi. [1py aToM ncnosib3oBalvch CTa-
TUCTUYECKUE naHHbIe [2, 3, 18], chopMupoBaHHbIC B
XOJI€ aHaJIM3a FeOMEeTPUM KaMep CropaHus IBUraresei
MOCJENHUX MOKOJEHUM C pa3IMUHBIMU TEXHOJOTUSIMU
TOpeHus.

Tak, HammpuMep, B 6a30BOIT METOMMKE IJIST OMpe-
nIeneHus: IIMHBL A dy3opa ucmoiab3yercs hopmyIia,
KOTOPYIO MOXKHO TPEACTaBUTh B CJAEIYIOILIEM BUIIE:

2
_4.[2).
LH_A[zo)

(1

Dil$4Q8

0k2-40281

07 46974

rae Q — oObeMHBII pacxol yepe3 Kamepy CropaHus;
h,, — BbICOTa KaHaja Bxoaa B nuddysop; 4 — amMIu-
pudeckuii Koa(hUILMEHT.

®opwmyna st onpenesieHUsI pacCTOSIHUSI OT Bbl-
XOOHOTO cedyeHus nugQy3opa g0 INIOCKOCTU ILJIUTHI
(pPOHTOBOTO YCTPOMCTBA UMEET BUJL

2
Qo).

| L ()

LB

rae b — rakke sMnupudeckuii KoapuimeHT.
ApnanTtauusi METOOUKHU JJI OCTPOEHUS O0JMKa
KaMephl cropanust SAM 146 mpoBoamiach 3a cyeT
3aMEeHbI AMITMPUYECKUX KO3DHUILIMEHTOB KaK B IIpU-
BEIEHHBIX 3[eCh IS MpuMepa GopMmyiax, Tak U BO
BCEX OCTAJIbHBIX, OMUCHIBAIOIINX T€OMETPUIO KaMepPbl

A - - ———
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Puc. 3. HajnoxeHue opuriHaIbHOTO 00JIMKa KaMepbl CTOPAHUST Ha pacCYUTaHHBII
1o 6a30Boii (a) 1 1Mo fopaboTaHHOI MeTonuKe (0)
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cropaHus. B HEKOTOpPHIX CiIydyasx TakxKe ObUIM M3Me-
HEHBbI PEKOMEHAyeMble 3HAUCHMUSI YITIOBBIX BEJIUYVH.
ITonydyeHHBIII IpU UCIIOJIB30BAHUU HOBBIX (POp-
MYJI 1 COOTHOIIEHMWI pacuyeTHBIN pe3yabTaT (puc. 3,0)
MOJATBEPANUJ BO3MOXHOCTb UX UCTIOJIb30BAHUS JJIST
(opMupoBaHus 00J1MKa COBPEMEHHBIX KOHCTPYKLIMIA
KaMep CropaHus.
3areM nmomoOHas pabora ObuIa MpoBeneHa U s
JIPYTUX KaMep CropaHus, B pe3yJibTaTe yero ObLIo Io-
JIyYeHO MaTeMaTUYeCKoe OMucaHue, MO3BOSIONIee
BBIMOJIHSITh TTOCTPOEHKE OOJUKOB KaMep CropaHus ¢
texHojorusmu TAPS, TALON u np. Bepudukanms
pacyeTHBIX (hopMyI1 ObLIa BHIIIOJIHEHA Ha 0a3e KaMep
cropanug nsurareneit PW 1133G, LEAP-1 u np.
bbu10 ycTaHOBIIEHO, YTO HE CYILECTBYET YHUBEP-
CaJbHOTO OMUCcaHUs 00JMKAa COBPEMEHHBIX KaMep
cropanus. Kaxnplii 001K 3aBUCUT OT TEXHOJOTUU
TOpPEHUsI, peaJIn30BaHHOI B KaMepe CropaHusi, a UHO-
IJa U OT OTAEIbHBIX KOHCTPYKTUBHBIX OCOOEHHOCTEN,
HUCTIONb3YIOIINUXCS (DUPMOIi-pa3zpabOTUMKOM.
IIpumeHsiemas B KauecTBe 0a30BOIi METOAMKA IIPO-
eKTHPOBOYHOTO pacyeTa uMeeT OJI0OUHYIO CTPYKTYpY, B
KOTOpPOI KaX bl 0JIOK COOTBETCTBYET ONPEASICHUIO
reoMeTpuMd KOHKPETHOIO 3JIeMeHTa KaMephbl cropa-
HUS C TOMOIIbI0 MAaTeMaTUYE€CKUX COOTHOLIEHUA.
[ToaTOMYy 3TH GJJOKM MOXHO 3aMEHSTb, UCITOJb3YS
HOBbIe ¢ Apyrumu dhopmynamu. Takasi CTpyKTypa
METOJAMKU TaK3Ke MO3BOJISIET JOTIOTHSITD €€ CTPYKTYPY
HOBBIMU 0JIOKaMU, TTIO3BOJISIOLIMMMU pelliaTh pa3any-
HbIe TOTIOJTHUTENbHbBIC 3aaun. Mlcxoas U3 3Toro, Ha
cliedyrolleM dTalle JopabaTbiBaeMasi METOAMKA ObLIa
JIOTIOJIHEHA psSiAOM OJIOKOB, TO3BOJISIFOIIMM BBITION -
HUTH BBIOOP MPOTOTHUIA C KOHKPETHOI TEXHOJIOruei

CywecTsylolan meToauKa

[ WUcxoaHble AaHHble ]

Ge, P2’ 15", Gy Ny ©, Dy, Dyay Dy
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Kopnyc kamepbl,
\ KOOpAWHaTbI /

_f PacyértHan
L 1B

TOpEHUsS M OLIEHUTh YPOBEHb MOTEPh MOJHOTO AaB-
neHud (puc. 4).

[ st aToro ObLIM pa3dpaboTaHbl ceLIMaIbHbBIE
nonxonbl. Tak, Ha 6a3e 0000IIEHNST CTATUCTUYECKUX
JaHHBIX 10 KaMepaM CropaHus Obljia IoJydyeHa Io-
JIMHOMUWHAaJbHAsl 3aBUCUMOCTb CYMMapHOU CTEMeHU
MMOBHIIIEHNUS OaBIIEHUSI OT YIEJIbHOTO pacxoja Ha
B3JIETHOM pEXHMe:

4 3 2
s =1000000C;, —3000000C,, +2000000C,, —

—901207C,, +132418. 3

AHAaJIOTUYHO Ha OCHOBE CTATUCTUKU OBLIU TTONY-
YeHbI 3aBUCUMOCTH, MO3BOJISIONINE OLIEHUTh TeMIIe-
paTypy Ha BBIXOIE M3 KaMepbl CTOPaHMSI.

MaxkcumanbHas TemIepaTypa ONMUChIBAeTCs BbI-
pakeHUEM:

Tt max =0,000373 —0,00767) —1,0697; +

4)
+ 62,947, +889,79.
J171s1 CpeIHUX TEMIIEpaTyp:
Trcp =—0,00037; —0,0067r] —4,4097r; + “

+ 118,76, +387,05.

Torma Ha 3Tamne pa3pa®OTKU TEXHUYECKOTO TMpe-
JIOKEeHUS 10 3aJaHHOMY IIJISI IBUTATENST YACIbHOMY
pacxoay TOMJIMBA MOXHO 3aJaBIIMCh CYMMapHOI
CTETIEHbIO IMOBBILIEHUS TaBJISHUS OIIPEAEINTH TeMIIE-
paTypy 3a Kamepoii cropanus. [1pu 3ToM B 3aBUCHMO-
CTH OT BO3MOXHOCTE MPEeAnpUsITUSI-IIPOU3BOIUTEIS
ra3oTypOMHHOTO ABUTATEIS 10 peaanu3alui KOHKPeT-

PaspaboTaHHas meToguKa

pacuét T4

!

[ OnpegeneHne OCHOBHbIX
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NO HOBbIM PACUETHBIM
dbopmynam

!
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rabaputos 1 maccbl KC

|

OueHka 3pdeKTUBHOCTH
cnpoeKTupoBaHHoMi KC

J/

N\

B \. J
GKC
Puc. 4. lopaboTka MEeTOINKU
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HBIX TEXHOJOTUI MPOU3BOACTBA U MCIIOJb30BAHUIO
orpeaeJeHHbIX MaTepHalioB JIOMATOK TYpOUH, MOXKHO
OPMEHTUPOBAThCS KaK Ha MaKCHUMaJbHBII YPOBEHbD
JOCTUTHYTBIX TeMIIEpaTyp 3a KaMepOil CropaHusl, TaK
U Ha ero cpenHee 3HaueHue. [To moayyeHHbIM Mapa-
MeTpaM, COOTBETCTBYIOIIMM YCJIOBUSIM Ha TpaHUIIAX
KaMephl CropaHus (BXOE 1 BBIXOE) BBIOMPAeTCs IIPo-
TOTUII C peaIM30BAHHO B HEM TEXHOJIOTUE TOPEHMUSI.
3areM Ha OCHOBeE pa3pabOTaHHOIO MAaTeMaTUYECKOIO
ornucaHusl 1151 00JIMKa KaMephbl CTOPaHUs C 3TOI Tex-
HOJIOTMEN TOpEeHMsI IIPOU3BOAUTCS €ro IIOCTPOCHUE.
Takum o6pa3zomM, BHIOOP MPOTOTUIIA TTPOU3BOAUTCS
Ha OCHOBE JIOCTUTHYTBHIX B pPeajbHbIX KOHCTPYKIIMSIX
3HAYEHUI MoKa3areJieil, 4YTo MO3BOJISET BIIOCIEACTBUU
OCYIIECTBUTDH JOBOIKY CIIPOEKTMPOBAHHOI C TaKUM
MOAXOA0M KOHCTPYKLUHU.

ITocne dopmupoBaHusa o0JMKa KaMephbl Cropa-
HUsI, Ha €0 OCHOBE C MOMOIIbI0 2D-MonenupoBaHust
IIPOBOIMTCSI OLICHKA YPOBHS €€ IOTepPh MaBICHUS,
TOYHOCTh KOTOPOI BbIIIE, YeM TMPU UCIOJb30BaHUU
pAaCYETHOTO MOAX0/Aa, UCTOJIb30BAHHOIO B 0a30BOI
METOIMKE.

HoBast MmeTomnka MOXeT MCII0Ib30BaThCSI COBMECT-
HO C IIpOrpaMMOM TepMOra3oMHaMUYeCKOro pacuera
ra3oTypOMHHOTO IBUTATeNsT «ACTpa», 4TO MO3BOJISIET
MOBBICUTDH KaueCTBO MPOEKTUPOBAHUS CUJIOBOM ycTa-
HOBKM 3a CYET 00Jiee TOUHBIX MCXOAHbBIX JAHHBIX IJIS
pacyeTa [19] u ouenku macchl [20].

BoiBoapl

Ha ocHoBe npoBeneHHO# paboThl MOXXHO CAENATh
CJICIYIOIIVE BHIBOIBI:

— paspaboTaHHasI METOIUKA, B OTJIMYME OT CYILe-
CTBYIOIIUX, MO3BOJISIET (POPMUPOBATH OOJIUKU KaMep
cropanus aBuanoHHbIX ['TI IV u V mokoneHuii;

— 00IIMe MOAXOAbI, MCIIOJIb30BaHHbIE B 0a30BOI
MeToauKe [16] MO3BONSIOT 32 CUET U3MEHEHMUS B e
(GopMysax YMCIEHHBIX 3HAUYCHU dSMIUPUYECKUX
KO3(p(PULIMEHTOB, afaNTUPOBATh €€ JIJISI CO3TAHUSI CO-
BPEMEHHBIX U3IEINii, TAKUM 00pa3oM 3Ta METOAMKA
SIBIISICTCST OOIIEI IJTSI BCeX TUTIOB KaMep CTOPaHUS;

— kaxpoit texHonoruu roperust (TAPS, TALON,
TALON II, TALON X, TILED PHASE 5 u np.), nc-
MMOJIb3YyeMOIl B COBPEMEHHBIX KamMepax CropaHusl,
COOTBETCTBYET CBOM OOJMK M €ro UWHIUBUAYAJIbHOE
MaTeMaTU4YeCKoe ONucaHue;

— VCIIOJIb30BAaHUE CTATUCTUYECKMX JAHHBIX ITO-
3BOJISIET MOBBICUTHh KAU€CTBO MMEIOIIUXCS METOIUK
MMPOEKTUPOBAHUS KaMepPhl CTOPAHMUSI.
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