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Obrpynmysano smeHulents Kinbkocmi inghopmamugHux napamempia 0l GU3HAYEHHS. Meniomu 320pSIHHA NPU-
pOOHO20 2a3y. Pezynomamu oocniodicenns 6 yboMy HANPAMKY 3acGiOUUNY, WO MENIONMY 320PAHHA 2a3y 13 3a008ib-
HOI0 MOYHICMIO MOJMCHA GU3HAYUMU 3A UWLGUOKICMIO NOULUPEHHS YTbMPA38YKY 8 2a3i ma éMicmom JioKcudy gyeneyio
8 npupoonomy 2azi. Buxntouenns maxozo inghopmamugno2o napamempa, sk eMicm azomy Cymmeso He 8NIuBac Ha
pe3ynbmamu GUHAYEHH meniomu 320pania. [JocazHymo noxubxu obyucnenus - 5,56 %.

KirodoBi cnoBa: TeruioTa 3ropsiHHS Ta3y, BMICT MiOKCHAY BYTJEIHIO, IMBUAKICTH TOIIUPEHHS YIBTPa3BYKY
B rasi

ObocHosano ymenvuieHue Konu4ecmea uHGOpMamueHolx napamempos OJisi onpeodesienus meniomsl c2opanus
npUpooHo2o 2aza. Pesynbmamel uccnedosanis 8 5mom HanpagneHul NOKA3anu, Ymo meniomy c2OpaHusl 2azd ¢ yoo-
G1EMBOPUMENbHOU MOYHOCBIO MOICHO BbIYUCIUMb NO CKOPOCMU PACHPOCMPAHEHUs YIbMpasgyKa 6 2aze u code-
PAHCAHUIO OUOKCUOA YeNepoOd 6 NpupooHom 2ase. HIcKIouenue maxko2o uH@dopmamueHo2o napamempd, Kak cooep-
JHCanue azoma He enusiem HA pe3yTbmamel onpeoenenus meniomel ceopanus. Ilonyuennas nozpeutHocms guivucie-
Hus cocmaensem 5,56 %.

KiroueBble ciioBa: TeTioTa cropaHus rasa, coaepaHue TUOKCUAA yriaepoaa, CKOPOCTh pacipoOCTpaHEHUS Ylb-
Tpa3ByKa B Taze

Description of argumentation for decrease informative parameters quantity investigation for gas heating value
determination is done in this article. Research results showed that heating value of the natural gas could be
achieved by simultaneous measurement of ultrasound speed and carbon dioxide concentration with satisfactory er-
ror. Exclusion of such parameter as nitrogen concentration didn't show significant influence on heating value de-

termination results. Reached error is equal to 5.56 %.

Keywords: gas calorific value, dioxide carbon concentration, sound velocity in natural gas

Ha chorogHiwmHii 1eHs BUMOTH 10 3HAYEHHS
TEMIOTH 3TOPSIHHS TPUPOJHOTO ra3y B YKpaiHi
pernaMeHTOBaHO BiIMOBIIHO 10 MiKAEPKABHOTO
cranaapty 'OCT 5542 [1]. BumiproBaHHS Terio-
TH 3TOPSIHHSA 3MIWCHIOIOTH 3a JBOMa METO/aMHU:
PO3PaxXyHKOBMM METOJIOM (32 KOMMOHEHTHUM
CKJIaIOM TPHUPOJHOTO Ta3zy, SKWH BHU3HAYAIOTh
XpoMartorpadivHUM METOAOM) Ta eKClepUMeHTa-
JLHAM METOAOM (BM3HAYECHHS TEMJIOTH 3rOpsHHS
3a JIOMOMOTOI0  BOJASIHOrO —Kajopumerpa) [2-4].
AHari3 niepeBar Ta HelOJiKiB IMX METOJIB BKa3aB
Ha HEOOXiNHICTh PO3pOOJIEHHS HOBOTO eKcrpec-
METO/ly BU3HAYCHHSI TETUIOTH 3TOPSIHHS MPUPOIHO-
ro rasy, skuii naBaB Gum 3MOry BMMIpIOBaTH LEH
MOKa3HUK B PEXHMi pealbHOro 4acy Oe3 BM3Ha-
YeHHSI TOBHOTO KOMITIOHEHTHOTO cKilany rasy, OyB
MOPIBHSHO HEJIOPOTHUM Ta TOYHHM [5, 6].

Jns BupiieHHs wiel 3agaui 0yyno po3podsieHo
HOBHMM METOJ| eKCNpec-BU3HAYEHHS TerJIOTH 3ro-
PSIHHS TIPHPOZIHOTO Tasy, CyTh SKOTO MOJSrae y
CYMICHOMY BHMIpIOBaHHI IIBHIKOCTI MOLIMPEHHS
Y/IbTPa3ByKy B rasi, BMICTy a30Ty i moxcm[y BYT-
JIelI0 Ta BUKOPHUCTAHHI IITYYHUX HEHPOHHUX Me-
PEeX - HeNMiHIMHOro ampokcuMaTopa TerIoTH 3ro-
PSHHSA K QYHKLUIT BKa3aHOTO KOMIUIEKCY Tapamer-
piB. Lli indopmarusHi napameTpu Oynu BiniGpani
3@ JI0MOMOTOK0 KOPENSLIHHOTO aHamisy TemnoTn
3TOpSHHA MPUPOAHOTO Tazy i3 PsiIOM CTaHAAPTHU-

30BaHMX (Di3BMKO-XIMIUYHMX TapameTpiB MPUPOHO-
ro razy, a came: BMIiCTy BYTJIEBOJHIB (METaH, €TaH,
npomnaH, OyTaH Ta BHIIMX BYTJIEBOIHIB), TYCTHHH,
MOJIIPHOT MacH, LIBHAKOCTI TOIIMPEHHS YIbTpa-
3BYKY B T'a3i, BMIiCTY JIIOKCHJy BYTJIEIIO Ta BMICTY
azory [7, 8]. Ha pucynky 1 300paxeHo cxemy
npoliecy JOCTiPKeHHS MeTOIy BU3HAYEHHS TeTlIo-
TH 3TOPSHHS IPUPOTHOTO Ta3y.

Kopenauinnuii ananiz cmanoapmu3sosanux
Qizuxo-ximiunux napamempise npupooOHo20 2azy

Pesynbrat KopensuiiHOrO aHamizy BKazaJiv
3arajom Ha Te, IO TeIUIOTa 3rOpsHHS rasy € HeJli-
HIHOIO (PYHKIIi€}0 KOMITIEKCY TaKWX MapaMeTpiB,
SIK TIBUJIKICTh TTOIIMPEHHS 3BYKY B Ta3i, BMICT a30-
Ty Ta piokcuny Byrnewto [7, 8]. Tomy ans BuzHa-
YeHHSI 1€l XapaKkTepUCTHKKW HeoOXiaHO Oyio
po3B’s13aTH 3a/1a4y HeNliHIWHOT arnpokcumallii GyH-
KIIiT KiTbKOX TapameTtpiB. 3a puc. | mpaBUIBHICT
KOpeJAIifHOTO aHallizy HeoOXiTHO TiepeBipuTH Ha
JIOBIJIKOBHX JIAHUX Ta HA pealibHUX JIaHUX.

Ilepegipanna H08020 Menody
Ha 006i0KoBUX OAHUX

Jns nepeipsiHHs MeToay OyJjio 3aCTOCOBAHO
WTy4Hi HelpoHHi Mepexi (LIITHM). Bxiani nani mmist
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Pucynok 1 — Cxema mpomecy J0CJIiIKeHHS HOBOT0 METOY BH3HAYECHHSI TEMJIOTH 3ropsiHHA

NMPHUPOAHOTO Ta3y

ISSN 1993—9868. HacdhTorasosa eHepreTuka. 2010. Ne 1(12)

Baza paHux

KomMnoHeHT-
HWUM cKnaa

LUBuAakicTb
Y3K,
N2, CO2

puBegeHa
B0 Aiana3oHy
noxuoka
2,4%

puBeaeHa
[0 AianasoHy

noxuoka
1,5%

puBeneHa
A0 Aiana3oHy
noxubka
, 7% Ta 3,4%




. s .
EHepreTnka, KOHTPO/Ib Ta J4iarHOCTHKA 06 €KTIB HaghTOra30BOro KOMI/IeKcy

Mepexi OTpuMaHo 3 mMoan(ikoBaHoi 6asu naHmx
95 Habopis 3paskiB MPUPOAHOrO rasy, 3HAYCHHs
napameTpiB AKOi OTpUMaHi 3a xpomarorpadiunum
metozioM [9]. Tenmora sropsiHHS 3paskiB rasy 3Ha-
XOIMTECA B Me)Kax Big 36,8151 MI[}K/M o
42, 9323 M D/, TycTHHA — B MEXax Bin 0,71432
Kr/M o 0, 82894 Kr/M KOHHeHTpaum JIOKCHTY
BYIJICLIIO Ta a30Ty 3M1H}O€TBCH Big 0,44% no 6%
Ta Big 0,97% no 7,40% BignoBigHO, MOJEKYyIspHA
maca — Big 16,3285 no 19,4907. ByraeroaHeri
KOMIMOHEHTH 3HAXOJSThCS B TaKUX Jiana3oHax:
MetaH — Bix 83,4187 mo 98,2722 mons%; eTaH —
Bix 1,0118 mo 9,5284 mons%, npomnan — Big 0,2128
no 3,5694 monv%, i-6yran — Big 0,03552 no
0,64740 wmonv%, wu-Oyran — Big 0,02368 1o
0,43160 ™mons%, i-mentan — Big 0,01386 no
0,16740 monp%, H-TIeHTaHY Big 0,00628 1o
0,08360 monw%, x-rekcan — Big 0,003 mo 0,0654
Monb%, wu-rentany — Bim 0 go 0,0260 monb%,
n-oxrtan — Big 0 10 0,0235 moie%.

Hns tpenyBanns IIIHM Oyno oGpano anro-
put™m JleBeHOepra-MapkBapaTa, OCKUTBKM HOTO
3aCTOCYBaHHSI PEKOMEHIYIOTH JJISi BUTMAJIKIB, KOJIU
Mepexka Ta KiJIbKiCTh HaBYaJIbHUX Map Y MHOXHHI
€ HeBeJTMKUMH (MeHIe Tresdi) [10].

MopentoBaHHs 3 BukopuctaHHsMm [ITHM ne-
pendauae 3arajoM BUKOHAHHS MOC/IiJOBHOCTI Ta-
KHUX KpOKiB:

1. Bu3HaueHHS BXiHUX Ta BUXIiJHUX Tlapame-
TpiB.

2. 30ip maHuXx.

3. Anani3 ta nonepenHe oOpoOIeHHS TaHUX.

4. TpeHyBaHHS HEWPOHHOT MEpEXKi.

5. TecTyBaHHSI HATPEHOBAHOI MEPEXi.

6. BukopucTaHHsi BiITECTOBAHOT MEPEKi JIs
MO/JISJIFOBAHHS Ta MPOTHO3YBaHHS.

Buxigaum napamerpom mist LIIHM Oyna Tem-
JI0Ta 3TOPSIHHS MPUPOJHOTO Ta3y, a Ha BXin LIIHM
OyJI0 MOJaHO KOMITIEKC OOpaHUuX iHGOPMATHUBHHUX
napametpiB. JlJi1 BUKOHaHHS TPhOX OCTaHHIX KpoO-
KiB HEOOXigHO MaTu He3alexHi HAdOpU JaHMX
(TpeHyBaHHsI, TecTyBaHHs Ta anpodauii Mepexi),
TOMY Ha MiZICTaBi JOCBiAYy JOCIIAHKMKIB Ta 3MiHO 3
PeKOMEH/IALIAMU B JITEPaTYPHUX JDKEpenax Mo-
mudikosany 6a3y nanux Oyno po3aineHo Ha 3 vac-
TUHU: 71 TpeHyBaHHS oOpaHo 78 Bapialiii skic-
HUX TIOKa3HUWKIB Ta3y, AJisA TecTyBaHHA — 8 (sKi He
BXOAWIHN JI0 78 TpeHyBaJIbHUX Tap), AJs MOJEITIO-
BaHHs — 9 (siKi HE BXOJMJIM JI0 )KOIHOTO 3 TMomnepe-
THiX Habopie) [11].

Teryiora 3ropsiHHA TPUPOTHOTO Tazy, SKYy
OTPUMaHO B PE3YJIbTaTi MOJENIOBaHHSI POOOTH
HITY4YHOI HEWPOHHOT Mepexi, BiAmosinae dakTuy-
HUM 3HAYeHHSM TEIUIOTH 3TOPSHHSA Tazy, SKi
oTpuMaHi 3a xpomatorpadivHum metonom. Ilpu-
BeJIeHa JI0 Jliana3oHy MOoXHUOKa BU3HAYEHHS TerJio-
TH 3TOPSIHHS 3a JIOMOMOTOK0 JOBIZIKOBUX JaHWX
ckiana 2,4 % [12].

Hocaioicenna Hosozo memoady
Ha peanbHUX OAHUX

s migTBepKeHHS CIIPOMOXKHOCTI pealtiza-
il 3amporoHOBAaHOTO MeToay OyJo MpOBeAeHO
JIOCHIJDKEHHS Ha peajibHUX 3HAUEHHSX MapameTpiB
MPUPOAHOTO ra3y 3i cepTudikarTiB SKOCTI Ha MpHU-

ponHMii ra3, siKi BU3HAYEHO HA OJHOMY 3 MiJpH-
emcTB [BaHO-DpaHkiBehkoi obnacti. Bevoro Oyio
oneprkano 8 ceprudikaris AKOCTi, 3HAUEHHS Napa-
METpIiB y SIKAX BH3HAUEHO 32 xpOMaTorpa(bquHM
criocoboM. IIIBUAKICTH MOIIUPEHHS YIBTPa3ByKy B
npupoaHomy razi obumciieHo 3a FOCT 30319.1 Ta
I'OCT 30319.2 [13, 14].

ITinTBepKEeHHS CIPOMOXKHOCTI  peajizaltii
HOBOTO METONly mpoBeAeHo 3a ponomoroto [TTHM,
Ky OyJIO BUKOPUCTAHO JUIsl MEPEBIpSHHS pe3ysib-
TaTiB KOPEJALIIMHOrO aHajlizy napaMerpis (Harpe-
HOBaHa 3 MOAM(]IKOBaHOI TOBIIKOBOI 0a3u JTaHUX)
[9]. Ha Bxin IIHM Gyno monaHo pospaxoBaHy
LIBU/KICTb MOLIMPEHHS! y/IbTPa3BYKy 32 AaHUMH 3i
cepTh(ikaTiB AKOCTI HA ras, BMICT JIOKCHIY BYT-
JleIro Ta a3oTy (3i cepTH(bu(aTlB SKOCTi Ha MPHUPO-
nmaui raz). Ha suxoni [IIHM otpumano 3HavYeHHs
TENIOTH 3ropsiHHg razy. B 1bomy BHMajaky 3Ha-
yeHHs! (aKTHUHOI TETUIOTH 3TOPSIHHS MPUPOIHOTO
ra3y 30IrJucst 3i 3HAYEHHSIM, OTPUMAHKUMU 3a J0-
nomoroto [ITHM. Koedinient kopensuii Mixk dak-
TAYHUM 3HAYeHHSMU TEIJIOTH 3TOPSHHSA Ta OTPH-
MaHUMH 3a J0MmoMoro mepexi ckiae 0,9916, a
MpUBeIEHA 0 Jiana3oHy noxuOka JOpiBHIOBAJA

5 %.

B TexHiuHMX ymMOBax Ha TIPUPOIHUIA Ta3 s
MPOMHKCIIOBOTO Ta KOMYHaJIbHO-MOOYTOBOTO CHO-
JKUBAHHS HEMAE BUMOT 10 JOMYCTUMOI MOXUOKH
BU3HAYCHHS TETUIOTU 3TOPSHHS MPUPOJHOTO Tazy,
ajie HaBeJIeHO BiJIOMOCTI 100 301KHOCTI pesyIb-
Tatis [1, 14]. Tenmora 3ropsiHHs rasy, po3paxosa-
Ha 3 MOCIiZIOBHOCTI BUKOHAHWX JIBOX aHAJIi3iB OJI-
HOTO 3pasKa ra3zy OJHMM BUKOHABIEM, 3 BUKOPHC-
TaHHSM OJTHOTO i TOTO X METOAY Ta MpUIady, BHU-
3HAETLCS JOCTORIPHOIO (3 95%-HOIO WMORBIPHICTIO
JIOBIpH), SKIIO PO3OIKHICTH MK HUMH He mepe-
Butye 0,1%. Ockilnbku mig 9ac MpOBEACHHS 10-
CITi/DKEHHS HOBOTO METOAYy BUTPUMAHO OCTaHHIO
yMOBY (po30ixHicTe He mepeBuiiyBana 0,05% y
JKOJTHOMY 3 BHUMAJKiB), TO MOXKHA CTBEPJ/UKYBATH,
10 OTPUMaHI pe3yJibTaTu anpodaiiii po3po0IeHOro
METOJTy Ha pealbHHX 3HAYCHHSX TMOKAa3HUKIB razy
(31 cepTudikaTiB SIKOCTI Ha TIPUPOTHUN ra3z), Mij-
TBEPAUIN MOXKJIMBICThL MOT0 peasizariii.

Ha erani po3poO/ieHHS METOAWKH EKCIepH-
MEHTAJIEHOTO JTOCITI/DKEHHS 3alpONOHOBAHOTO Me-
TOY BU3HAUCHHS TETUTOTH 3TOPSHHS TPUPOTHOTO
ra3y 0yj0 npoBeaeHO BUOip 3aCO0IB BUMIPIOBAJIb-
HOT TexHikM Ta OOJagHAaHHS JUIS BUMIipPIOBAHHS
IIBUAKOCTI TIOMIWPEHHS YIBTPa3ByKy, BMICTY Iio-
KCHy BYTJIEIIO Ta BMIcTy azoTy. Jlnst mpuknany,
BUMIPIOBAHHS LHIBHJKOCTI MOIUIMUPEHHS YJIBTPa3BY-
Ky B ra3i MOXKHa 3/1iliCHUTH 3a JIOMOMOTOI0 NpHia-
ny cepii FLOWSIC 100 komnanii SICK MAIHAK
(Himeuunna), abo 3BHYAHHOIO YIBTPa3BYKOBOIO
TEXHIKOIO, 3a(bn<cyBaan BiJicTaHb. Taki BUMIptO-
BaHHS MOXJIMBO 3/IHCHIOBATH, PO3POOMBLIM rep-
METHUYHY Kamepy, B sIKy O moiaBaBcs ra3 miciisi abo
niepesl BuMiptoBaHHsM BMicTy CO,. SIk BTOpUHHUN
Mpuiiaj B TAKOMY pazi MO)KHA BUKOPHCTATH Cepiii-
Huit nedexrockon tuny YJ12-70. OuikyBaHa TOY-
HicTh BUMiptoBaHb (10 0.05 m/c) Oyae wiakom 3a-
JOBIJBHOKO 1 BiL[HOBiL[aTI/IMe YMOBaM MOJIeJTIOBaH-
Hs. JUnist BUMIPIOBAHHS BMICTY JIOKCHIY BYIJICLO
iCHye psJl TEepeHOCHUX ra3oaHallizaTtopiB cepii
AHKAT-310 T/ ,,Asromaruka” (Pocis). 3 BubO-
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Ta6auns 1 — Pe3yabTaTn BU3HAYEHHS TEMJIOTH 3rOPSIHHS ra3y

Ceprudikar 1 2

3

4 5 6

TenyioTa 3ropsAHHA
rasy 3i ceprudikarin
SIKOCTi, KKaJI/M

8540,0 | 8830,0

9390,0

8760,0 | 8820,0 | 8910,0 | 8910,0 | 8900,0

Tenora 3ropsinHs,
OTpPHMAaHA 32 J0IOMOI 00
IITHM (3 BpaxyBaHHAM
N,), KKaJd/m

8592,1 | 8812,3

93934

8708,6 | 8797,5 | 8923,7 | 8919,5 | 8913,2

Tenora 3ropsinHs,
OTPHMAHA 32 J0NIOMOT 010
IITHM (6e3 BpaxyBaHnHsi
N,), KKajd/m

8919,4 | 8814,0

9420,4

8891,5 | 8816,4 | 8915,5 | 8912,2 | 8907,9

POM amapaTypH AJs BU3HAUEHHS BMICTY a30Ty BHU-
HUKJIM TPYJIHOLL, OCKIJIbKH BiH € IHEPTHUM Ta3oM i
XapaKTepU3yeThCs JOCUTh HU3LKOIO XIMIUHOIO aK-
TUBHICTIO. TOGTO, METO/IIB BUMIPIOBaHHIM BMICTY
a30Ty B Cepe/lOBHIILi MPUPOIHOTO rasy, ki 6 MOK-
Ha Oyno peamsyBaTH B TOJILOBUX yMOBaX, He BJa-
Jock 3HakiTh. B 3B’sa3ky 3 1M, HEOOXigHO OyJ10
JOCITIAUTA MOXKJIMBICTH TMPOBEICHHS BU3HAUYECHHS
TETUTOTH 3TOPSHHS TPUPOIHOTO rasy 3a yMOBH BH-
JNy4eHHs 3 TepeNiKy iHpOPMATUBHUX MapaMeTpis
BMiCTY a30Ty B rasi. [Ipu uboMy OCHOBHMM KpuTe-
pieEM JOCIi/DKEHHS TMOBMHHO CTaTH JOCSATHEHHS
MiHIMAJTBHOTO 3HAYEHHS TOXMOKA BWU3HAYCHHS
TEMIOTH 3TOPSAHHSA MPHUPOAHOro razy. TobTo ans
BHU3HAYEHHS TETUIOTH 3rOPsIHHS MPOTOHYEThCS BH-
KOPHUCTOBYBATH JIMIIIE HIBUIKICTh MOIIUPEHHS YJib-
Tpa3ByKYy B ra3i Ta BMiCT JiOKCHIY BYTJIEIItO.

Hochioicennsa Hogozo memooy
Ricna UKTIIOYEHHA 00HO20 IHPOPMAMUBHO20
napamempa (emicm azomy)

JlocnimkeHHs: MPOBEEHO 3i 3aCTOCYBaHHAM
Pi3HMX BapiaHTIB WITy4YHUX HEHPOHHMX MEpPEK,
HaTPEeHOBaHMX Ha 3HAYEHHSIX TapaMmeTpiB i3 Mo-
nmugikoBaHOT 0a3u AaHUX 3pa3KiB TIPUPOTHOTO Tazy
(Bcroro 95 3paskiB) [9]. PizHuns mix Mepexamu
noJisiraiia B pi3Hiil KiIbKOCTI IapiB Ta HEWPOHIB Yy
HuX. Y mnonepeaHix Bunaakax 0yjo BHKOPHUCTAHO
[IIHM 3 omHMM TIpUXOBaHWM INAPOM, a KUTBKIiCTh
HeHpOHIB y HROMY He mepeBuInyBana 12. Jlns me-
PeBIpSIHHS METOJly BU3HAUEHHS TETJIOTH 3rOPSHHS
0e3 BMmicTy azoty Oyjo Bukopucrano IHIHM 3
JIBOMa TIPUXOBAHUMHU IlIapaMH, KiTBKICTh HEWPOHIB
y Akux ckiagana 16 i 4 BignoigHo. Ha BXig me-
pexi Oys0 MoAaHO HNIBMIKICTh YJbTPa3ByKy B rasi
Ta BMICT JIOKCUIY BYTJICLO, & HA BUXOZi OTpUMa-
HO 3HaY€HHs TEIUIOTH 3TOPSHHS MPUPOJHOTO Tazy.
IIpuBenena mo miamazoHy noxwOka ckniana 3,7 %.
Amnanoriuno 3a ponomororo wiei [ITHM Gyiu me-
peBipeHi Ha peasbHUX 3HAYCHHSX MapaMeTpiB rasy
(3i ceprudikariB sIKOCTI Ha TPUPOIHUI Tra3, SKi
OTPUMaHO Ha OJHOMY 3 TMiANPHEMCTB [BaHO-
®pankisebkoi obnacri). [TpuBeaeHa 1o aianaszoHy
noxudka B 1bOMY BHUMAJKy ckiana 5,56 %. Pe-
3yJIbTATH BU3HAUSHHS TETUIOTH 3rOpsSiHHS HaBeJie-
HO B Tabnui 1.
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Otxe, pe3yJbTaTH TPOBEACHOTO MOCIHiIKEeH-
HSl 110710 MOJJIMBOCTI BM3HAYEHHSI TEMJIOTH 3rO-
PSHHSI TIPUPOJHOTO Ta3y Oe3 BpaxyBaHHS BMICTY
a30Ty JaJM TiICTaBU CTBEPPKYBATH, 110 3HAYECHHS
TEeTJIOTH 3TOPSHHS MOXXHA OTPUMATH LUIIXOM BH-
MIPIOBaHHS LUIBM/KOCTI MOLIMPEHHS YJIBTPA3BYKY B
rasi Ta BMICTY JiOKCHAy Byryieuto 0e3 CyTTeBOro
MaJiiHHs TOYHOCTI TIOPIBHSHO 3 paHille 3anpono-
HOBaHMM MeTtonoM. Hapmani 3amnaHoBaHO mpoBec-
TH poOOTH INOJO EKCTePUMEHTAIBHOTO TepeBi-
PSHHSI 3aMPONOHOBAHOTO METOY.
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