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TEIIVIOTUAPABJIMYECKHUE XAPAKTEPUCTUKH ITIOIIEPEYHO OBTEKAEMBIX
IYYKOB TPYE C TEHEPATOPAMU BUXPEHA

1. BBEJEHHNE

Bnepsrie I'. Diidenem [1] Obuio oOHApYKEHO SIB-
JICHHWE, 3aKJII0Yaloeecs B TOM, YTO IPH BO3SHUKHOBE-
HUW B TIOTPaHUIHOM CJIoe Ha oO0TekaeMoM Tele (cde-
pBl, IMIMHApPA) TYpOYJICHTHOTO TEUEHUS pe3Ko
YMEHBIIIaeTCsl COMPOTUBIEeHUE. BHemHui NoTOK ycu-
JICHHO JEHCTBYET Ha MOTPAHUYHBINA CIOH U IepeMelIn-
BaeT ero. Touka OTpbIBa CMEIIAETCs] BHU3 110 TEYEHHUIO.
JIng nmaMuHApHOTO MOTPAHUYHOTO CJIOSI TOUKA OTPhIBA
HaXOJUTCSl B OKPECTHOCTU YIJIOBOM KoopauHathl 90°,
TOTAa Kak Mocje TypOyJIHM3alydy MOTPAaHUIHOTO CIIOS
OHa CMeIaeTcs BHA3 10 TEYCHUIO — Ha YTIOBYIO KOOP-
nmuHaty 110-140°. Takum o6pazom, 00IacTb 3aCTOWHO-
TO TCUCHHS 3a TEJIOM 3HAYHTENBHO CYKaeTcs, a pac-
MpeJesicHie JaBJICHUS CTAHOBHUTCSA MONOOHBIM pac-
TIpEEeNICHIIO TABJICHUS TP TSUCHUH O3 TPCHHUS.

OKCIIepUMEHTAIBHO 3TOT MapajoKC IOATBEPANT
JLIIpanatne [2]. Ha moBepxHOCTH miapa, mepes ero
MUJIETIEBBIM CEYCHHEM OH YKPEMHJI TOHKOE IPOBOJIOY-
HOe Kojblo. Hamuune Koiyiplia BBI3BAJIO MCKYCCTBEH-
HYI0 TypOyJIH3aIfi0 NOIPaHIMYHOTO CJIOS MPH yMEPEH-
HbIX uuciax PelHOnbACAa W TNPUBENO K CHHXXEHUIO
COTIPOTHUBIICHUS.

[IpemmokeHHOE W WCIONB30BAaHHOE B  paboTe
JI. [lpaHATins TPOBOJOYHOE KOIBIO, YCTAaHOBICHHOE
Ha 00TeKaeMOM Telle Ul MCKYCCTBEHHOU TypOynm3a-
WU TOTPAHMYHOTO CJOs, IPU YMEPEHHBIX YHCIaxX
PeifiHonp/IcCa MOKET OBITH 3aMEHEHO Ha JPYTHE THUIIBI
reHepatopoB Buxpei [3,4]. OmHUM W3 TaKUX THUIIOB
TeHEPAaTOPOB BUXPEH MOTYT CIIy)KUTh CHCTEMBI chepu-
YECKHX BBIEMOK, XOPOIIO M3BECTHBIX B JINTEPATypE IO
WHTEHCU(PUKAIIAN TeTUTooTAauH [S5-7].

MzBectno [8Ommoka! MCTOYHMK CCBLIKH He
HAalieH.], 4TO NpH BHECEHHM BO3MYILIEHHHA B IOrpa-
HUYHBIA CJIOH Ha IOBEPXHOCTH IIJI0X00OTEKaeMoro
TeJla, B TOM YHCJIEe KPYTOBOTO LWJIMHIPA, a3pPOANHAMHU-
YEeCKOe CONPOTUBJICHUE TeJla MOXKET Pe3KO YMEHbBUIUT-
cs. Ilpu 3TOM, TOUKa OTPBIBA OTOKA MOYKET CMECTHTh-
csl BHM3 II0 TOTOKY. Takum 00pa3oM, OTpBIBHas 00-
JacTh 3a TeJIOM OyAeT MMEeTh MEHBIIHU TOMepeYHBIH
pa3Mep, 9TO TPUBOIUT K 3HAYUTEIHHOMY YMEHBIIE-
HUIO CONpPOTHBICHHUA naBieHUs. CyIIecTByeT psin
METOJIOB, KaK ITACCUBHBIX, TAK W aKTUBHBIX, TIO3BOJISI-
IOLMX BHECTU BO3MYIUEHHUS B MOrpaHU4YHbIN cioi. K
TaKUM METOAaM OTHOCATCS HM3MEHEHHE CTPYKTYPHI
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MOTOKAa Tepes/3a IIOXO00TEKAeMbIM TEJIOM 3a CYET
YCTaHOBKH HAIIPABJIAOMIUX 3JIECMCHTOB (HﬂaCTl/IH, TCI
MeHblero pasmepa) [8-13]; HaneceHue ymnopsiio4eH-
HOM 1mepoxoBaTocTu [14], HaHECeHHEe Ha MOBEPXHOCTD
IUIOX000TEKaeMOro Tejla T'eHepaTopoB Buxpeit [5-8].
HaneceHHple Ha MOBEPXHOCTH TEHEPATOPHI BUXpEH
MOTYT HE TOJBKO CHU3UTH a3POJHHAMHYECKOE COTPO-
TUBJICHHE, HO U YBEIMYHUTH TEIUIOOTHAUY KaK 3a CYET
YBEJIMYCHHUS TUIOMAAN TEIUTOTepearomiell MOBEPXHO-
CTH, TaK M 3a CYCT YMCHBIICHUS TONIIMHBI JHHAMUYC-
CKOT'0 TIOTPAaHUYHOTO CJI0s (ClIe0BATEIbHO — U TEILIO-
BOT'O ITOTPAHUYHOTO CJIOS).

Pe3ynbraThl YMCIICHHBIX HCCIENIOBAHWK OIS OAH-
HOYHBIX TPyO IMOKa3alM YMEHBIICHHE a’pOJWHAMHYC-
CKOTO COIIPOTHBIICHHS, HO i OTCYTCTBHE POCTA TETIJIO-
ormaun [15,16]. HeoOxommma TpOBEPKH THIIOTE3BI
MOBBIIICHUS TEIUIOTUIPABINYECKON 3P PEeKTHBHOCTH
JUTSL IY9KOB TPYO.

2. HEJIb U OFBEKTUCCJIEJOBAHUS

Ienb paboThI — 3KCTIEPUMEHTAIIBHOE HCCIICIOBAHUC
BO3MOXKHOCTH CHIDKCHUSI COTIPOTHBJICHUS IMydYKa TEll-
JOOOMEHHBIX TPYO JJIsl MOBBIIICHUS TEIIOTHIPABIIH-
yeckoi 3¢pPpeKTHBHOCTH TEIUIOOOMEHHOTO amnmapara.

OOBeKT HCCIeJOBaHUS — ITYYKH TETIOOOMEHHBIX
Tpy0. Pasmeps! omeiTHBIX 0Opasmos: mmHA 0,076 M,
BHEIIHUH quaMetp obpasuos d,,=0,022 M. Beiemku Ha
OTIBITHBIX 00pa3Iax HAaHOCHJINCh Ha BHEUTHIOI IIO-
BEPXHOCTb B IIaXMAaTHOM HopsiAke u 3aHuManu 50, 75
u 100 % ot BHemrHeld NMOBEpXHOCTH OOpasua. YBeH-
YCHHE IUIOMAN IOBEPXHOCTH OOpPAa3IOB COCTABHIIO
f~1,21; 1,31; 1,41, coorBercTBeHHO. OCHOBHBIE T'€O-
METPUYCCKUE pa3Mephl BBIEMOK Ha OTBITHBIX 00pa3s-
nax: nuametp BbleMok d=0,006 M, h=0,003 M mnpo-
nmonbHEI mar =0,012 M, monepedHsIid (10 BUHTOBOH
nuHAN) mar BeicTynoB s=0,008 M (puc.l). B skcnepu-
MEHTaX HCCIIEOBAINCh OTHOCHTEIBHO TIIyOOKHE BBI-
emMku h/d=0,5. OmnbiTHBIE 00pa3mpl, MOMEIICHHBIE B
paboumii y4acToK, HCCIENOBANCh TPH KOPUIOPHOU
KOMIIOHOBKE Tpy0O B Tydke (pHcC.2) MpH MPOTONBHBIX
S| u nonepeuHbIX S, marax. [Ipu maxmaTtHoil KOMIIO-
HOBKE TPYyO B ITyYKE MOMCPEYHBIA IIar S; COCTaBISI
0,044 M u nmpononbHbi mwar S, cocraBimsin 0,022 M,
4YTO O0O0ECIEUYMII0O 3HAYCHHE OTHOCHTCIBHBIX IIIATOB
a=S,/d, u b=S,/d, maroB u axb=2x1. Ilpu xopumop-



HOW KOMIIOHOBKE TPYO B ITy4YKe UCCICIOBAIUCH IOTIe-
peunplit mar S;= 0,044 M u nNpogoNBHBIM  mmIAr
S,=0,044 M, uyTO o00€cmeunBaNo0 OTHOCHUTEILHEIMN
a=S,/d, u b=S,/d, maroB u axb=2x2. .

I'mapxue Tpyba co cheprdecKrMH BBIEMKaMH
TpyOBI TpyOsr Ne3 Tpy0st Ne2 TpyOst Nel
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Puc.2 — CxemBl pacnoJiO)KeHUsI ONBITHBIX 00pasloB B
pabouem yyacTke: a — IaxMaTHOE, O — KOpUAOpHOE

3. PE3YJIbTATHI HCCJIEJJOBAHUM

3.1. HlaxMaTHBIH My40K

Pe3ynbraTbl 3KCIEPUMEHTAJILHOTO HCCIIEI0BAHUS
a3pPOAMHAMHUYECKOTO CONPOTHBIICHUS B KaHaje C Iyd-
KaMH TpyO MIaXMaTHOW KOMIIOHOBKH IMPHU Pa3IHMYHBIX
BapuHaHTaX HAHECEHMS BHXPETCHEPATOPOB MPEACTAB-
JeHsl Ha puc.3. BeIABICHO, 4TO B KaHAJIAX C ITyYKaMu
Tpy0 Nel m Ne2 compoTHBIIEHHE BO3POCIO B CPEIHEM B
1,05 — 1,11 pa3, uro BumHO U3 prcyHKa 3. ConpoTus-
JIeHHe IMyYKoB TpyO Ne3 mpuOaM3uTENbHO paBeH ypOB-
HIO CONPOTHBJICHUS B KaHajax C ITy4KOM TJIaJKUX
Tpy0. Takum 0o0pa3oMm, HaHeCeHHE C(EPUUCCKUX BBI-
€MOK HE3HAYHTEIBHO YBEIMYMIO KOI(D(DUIIMEHT a3po-
JMHAMHYECKOTO COIPOTHUBIICHUSI IyYKOB TPyO mpu
IIaXMAaTHOM KOMIIOHOBKE.

B menom, B 9kcnepuMeHTax HE BBISBICHO CyIIe-
CTBEHHOTO CHIKEHHS a9POJMHAMHYECKOTO COMPOTHB-
JICHWs] B KaHalax ¢ Iy4KaMu TPyO C BHUXpEreHeparo-
pamu. OHAKO MPOCIEKHUBACTCS, YTO NPH IIAXMATHOH
IUIOTHOH KOMITOHOBKE a3pOJUHAMHYECKOE COIPOTHB-
nerne TpyO Ne2 u Ne3, To ecTh ¢ OTHOCHTEIBHOI TLTO-
IIaJpl0, 3aHMMaeMOW BHXpereHepatopamu 75% u
100%, MMEIOT CONpPOTHBICHHE HAa YPOBHE TIJAJKOTO
KaHaua.

IIpu uccienoBanuu Ko3GGHUIIHEHTOB TEIUIOOTAAYH
myukoB Tpy0 (Re=21000) mpu maxmaTHON KOMIIOHOB-
K€ MPOU3BOAMIIOCH OTPEACTICHNE MECTHBIX KOI(PHUIIH-
€HTOB TEIUIOOT/auM Ha IOBEPXHOCTH TPYO BO Bcex 7
psnax mydka ¢ IMOCIEAYIOIUM ONpe/esIeHHEM Kodd-
(UIMEHTOB TEINIOOTAaYM Ha TpyOaxX B KKIOM pSIY.
INoxazano, uro Temnoordgaua pspa Nel cocraBnsger
68%, nnst psga Ne2 — 88% 0T ypoBHA TEILIOOTAAYH

17

TpyO TpeTbero u nmocienyonux psaaos (puc.4). IMomy-
YeHHBIC JaHHBIE KAUYECTBCHHO OJIM3KH K pe3ysbTaTaM
paHee BBIIIOJHEHHBIX paboT, B KOTOPBIX TH 3HAYCHUS
coctaBuan 60 u 70%, COOTBETCTBEHHO.

YcraHoBiIeHHOE pacnpenesieHue kod(hGUIMEeHTOB
TEIUTOOT/AAYH XapaKTePHO KaK IS TIaJKuX TPyO, Tak
UL TPpYO C pa3iIMYHBIMA KOMIIOHOBKaMHU T€HEpaTOPOB
BUXpEIl.

o - [laHHble A4S kaHana ¢ nyukom Tpy6 Net
144 | o -paHHble Ans kaHana ¢ nyqkom Tpyo N2
A - flaHHble AN kaHana ¢ nyykom Tpy6 Ne3
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a’pOIMHAMUYECKOTO COMNPOTHUBIEHUSI B KaHAJe C ITy4KOM
TPYO NpH LIaAXMaTHOI KOMITIOHOBKE

[ - kaHan ¢ Ny4KoM rMaakvx Tpyo
EZ22 - xaHan ¢ nyqkom Tpy6 Ne1
- kaHan ¢ nyukom Tpyd N2
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Puc. 4. Tennootaaya B pa3saM4HBIX pAgax My4YKOB TPYO
TIpY IIaXMaTHOH KOMIOHOBKE
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O - jaHHble Ans KaHana ¢ nyqkom Tpy6 Net
0 - laHHble Ans KaHara ¢ MyqkoM Tpyd Ne2 L
A - AaHHble AN kaHana ¢ nyykom Tpy6 Ne3
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Puc.5. Pe3ynbrarsl 3KCHEPUMEHTAIBHOIO MCCIEIOBAHUS
TEIUIOOT/AaYM B KaHAJe C Iy4KOM TPYyO IpM IIaXMaTHOH
KOMIIOHOBKE

Ha puc.5 npepcraBieHsl pe3yiabTaThl IKCIIEPUMEH-
TaJILHOTO HCCIIECJOBAaHUs IAXMATHBIX IYYKOB TPYO ¢
reHepaTopaMu BHUXpEH. Y CTaHOBJICHO, YTO HaWOOJb-
masi MHTCHCHU(DHUKANUS TEIUIOOTIAYH XapaKTepHa IS
Tpy® Ne3 u cocrasmser 1,06 — 1,14 pa3 B anama3one
Re=(1-3)-104. Haumenpnass MHTEHCH(HUKALNSA TEILIO-
otnaun HaOmomaercs B mydkax Tpyo Nel u cocraBmser
1,01-1,08 pa3. Tlpu ompeneneHnu KOIPPHUITUESHTOB
TEIJIOOTAAaYM HWCIOJb30Bajach IUIOMAAb TJAIKOTO
OUIAHApA. YUHUTHIBas, 9T0 A TpyO Nel yBenmuenme



onaay TeroooMena cocrasisier 1,215 tpyo Ne2 —
1,31; tpy® Ne3 — 1,41 pasa, BbIsBICHHBIE YPOBHH WH-
teHcuukanuu Terwiooraaun B 1,01-1,14 pa3 nokassl-
BalOT, YTO WHTCHCHU(UKAIN HE CBSA3aHA C YBEIHMUCHH-
€M IIOMIaaN MMOBEPXHOCTH TerutooOMeHa. Hanecenne
cheprIecKkuX BBIEMOK HECKOJBKO YXYIIINAIO yCIOBHUS
TEIUI000OMEHA Ha TOBEPXHOCTH BhIEMOK. OIHAKO, Kak
OBUTIO TOKa3aHO paHee, HAHECEHHE BBIEMOK CHH3MIIO
MIPUPOCT a3POANHAMHIYECKOTO CONPOTHBIICHHS ITyYKOB
TpyO.

CpaBHenre 3(pQEKTHBHOCTH IYYKOB TEILIOOOMEH-
HBIX TPYO MpH LIaXMaTHOW KOMIIOHOBKE W Pa3IMYHBI-
MU BapHaHTaAMH HAHECCHHsI BUXPETEHEPATOPOB MPOU3-
BOJIMJIOCH C HCIOJIb30BaHUEM Oe3pa3MEpHOro KOM-
mwiekca (Nugy/Nug,)/(Eu/Eug) (puc.6). Bo Bcem nuana-
30HE UCCIIEYEMBIX YHCET Re=(8-30)-103 HauOOJIbIIas
TeII0adpouHaMudeckas 3Q(PEeKTUBHOCTh XapaKTepHa
U1 y9KoB TpyO Ne3 ¢ muromiaipio HaHECEHHs BUXpe-
reaepatopoB 100%. TemnmoaspoanHammdeckas 3¢ dek-
TUBHOCTh JTAaHHBIX ITy4YKOB cocTaBmia
(Nug/Nuy,)/(Eu/Eug)=1,1. DddexkruBHOCTL TpyO N2 ¢
IUTOINAABI0 HAHECEHUS! BHXpEreHepaTtopoB 75% cooT-
BETCTBYET YPOBHIO TJIaJKOro KaHana. OJHAKO MHTCH-
cu(UKaIMS TEIUIOOTAYHd B JAaHHBIX KaHAIaX COCTaB-
nster 1,1 pasa. Hanmensmast 3¢ ¢pekTuBHOCTH HaOIIIO-
maercs y mydka TpyOo Nel ¢ Iiomajzpi0 HaHECCHHS
BuxperenepatopoB 50%. VYpoBeHb 3¢QEeKTHUBHOCTH
HUXE TTaJKOTO KaHana W cocTaBisieT B cpenHem 0,95
pa3, HECMOTpPA Ha TO, YTO YPOBEHb WHTCHCHU(DHUKAIIH
TEIJIO0TAAaYH cocTaBisieT mopsinka 1,05 pas

O - laHHble A kaHana ¢ rmyqkom Tpy6 Net
O - [aHHble AN KaHana ¢ nyukom Tpy6 N2
A - faHHble Anst kaHana ¢ nyykom Tpy6 Ne3
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Puc.6.TemnoasponunamMuaeckast 3¢ (EKTUBHOCTh KaHa-
JIOB C IydKaMu TpyO Ipyu MaxMaTHOH KOMIIOHOBKE

3.2. KopuaopHblii my4ok

PesynbTaThl SKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS
a’pOJJMHAMHUYECKOTO CONPOTUBIICHHS B KaHAJE C Myd-
KaMH TpyO KOPHIOPHOW KOMIOHOBKH ITIPH Pa3IMYHBIX
BapHaHTaX HAHECEHMs BHXPETreHEpPaTOpPOB MpPEACTaB-
neHsl Ha puc.7. [lokazaHo, 4TO B KaHajJax C IMyYKaMu
Tpy® Nel m Ne2 m Ne3 compoTHBieHHE BO3pOCIO B
cpemnem B 1,1 — 1,3 pa3. Takum 00pa3oM, HaHECCHHE
cheprdeckuX BBIEMOK HE3HAYUTEIHHO YBEITHIMIIO
KOX(QQHUIHUEHT a’pOTUHAMUYIECKOTO COIPOTHUBICHUS
ITyYKOB TPYO MPHU KOPUIOPHON KOMIIOHOBKE. XOTS TIpH
MoJOOHON KOMITOHOBKE Ha INIOCKOH ITOBEpXHOCTH
YBEJNIMYCHHE COTMPOTHBICHHUS COCTABIUIO OBl 2,5 — 4
pa3a. Ha puc. 8 moka3aHo pacnpeznencaue ko3¢ duiu-
€HTOB TEIUIOOTIAud B Pa3IMuYHBIX My4ykax TpyO mpu
KOpUJOPHON KOMIIOHOBKE. YPOBEHb TEIUIOOTIAa4yu
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psana Nel coctasnsietr 77%, a psaga Ne2 — 90% ot ypoB-
HS TEIJIOOTJaud TPEThEr0 M UYETBEPTOro PsioB. DTO
Ka4eCTBEHHO COIJIaCyeTCsl C JIMTePaTypHBIMU JaHHBI-
MH, B KOTOPBIX YKa3bIBa€TCs, YTO TEIIOOTAAYA IIEPBO-
ro psaa cocrasiseT 60%, a BTOporo NMpHOIU3UTEIHEHO
90% oT TemnooTHaYu TPETHETO U MOCIEAYIOLIETO psi-
JIOB.

I I I
O - aHHble ANA KaHana ¢ nyy4kom Tpyd Net
O - [aHHble AN KaHana ¢ nyykom Tpyd Ne2
A - faHHble Ans KaHana ¢ nyykom Tpy6 Ne3 i
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Puc.7. Pe3ynbrarhl 3KCIEpUMEHTAIBHOIO MCCIE0OBAHUS
a3pOJJMHAMMYECKOTO CONPOTHUBJICHUS B KaHaje C IIy4KOM
TpyO IIpU KOPUIOPHOH KOMITOHOBKE
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Puc.8. Temnoornaya B pasiuyHBIX psiaX MY4YKOB TPyO
IIPY KOPUJIOPHOH KOMIIOHOBKE
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0 - [aHHble Ans kaHara ¢ nyydkom Tpy6 Net
O - [aHHble s KaHara ¢ nMyuqkom Tpyo Ne2
A - JaHHble Ans KaHarna ¢ nyqkom Tpyo Ne3
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Puc.9. Pe3ynpraTsl 5KCIEPUMEHTAIBHOTO UCCICIOBAHUS
TEMJIOO0T]aYl B KaHalle C My4YKOM TpyO Npu KOPHUAOPHOM
KOMIIOHOBKE

YcTaHOBIIEHO, YTO HAMOOJBIAs MHTCHCU(DHUKATIIHS
TEIUTOOTAaYH XapakrepHa ais Tpyo Ne3 (pmc.9) u co-
crapmsier 1,05 — 1,16 pa3. HawmMeHbpmas WHTEHCU(U-
KaIusl TeIUIOOTAAaYN HaOmogaercs B mydkax Tpyo Nel
n B cpemHeM coctaBisser 1,02 pa3 B auamasoHe
Re=(1-3,5)-10".

IIpu KOpHUIOpPHOW KOMITOHOBKE IYYKOB TETUIO00-
MEHHBIX TPYO YpPOBEHBb TEILI0A3POJUHAMUYECKON (-
¢dexTuBHOCTH (puc.10) BO BCceM Juana3oHe HCCienye-



MBIX 4Hcen Re Hike, yeM 3((EKTHBHOCTH TIJIaJKO-
TpyOHOTO myuyka. Hammenbmas >¢QeKTuBHOCTH Yy
nyuka Tpyo Nel m Ne2 u cocraBuna B cpennem 0,9 B
nuanasone Re=(15-34)-10°. HauGombmas >¢QexTus-
HOCTh B 3TOM nuama3oHe Re y myukoB TpyO Ne3 ¢
IUTOIAAbI0 HaHeceHWs1 BuxpereHepaTopoB 100% u
cocramszer 0,98 — 1, mpu 3TOM ypoBeHb MHTEHCH(H-
KallMu Teruootaaun cocrasnser 1,1-1,16 pas.

I I I
O - AaHHble Ans kaHana c nyyqkom Tpy6 Net
144 © - [aHHble Ans KaHana ¢ nyukom Tpyd Ne2 —
A - laHHble AN KaHana ¢ nyykom Tpy6 Ne3
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Puc.10. TemnoaspopuHamudeckas 3()(HEKTUBHOCTH

KaHaJIOB C ITyYKaMH TPyO MpH KOPUIOPHOH KOMIIOHOBKE

4. 3BAKJIIOYEHUE

ITpoBeneHo wnccinenOBaHUE COMPOTHBIICHHS IIaX-
MaTHBIX U KOPUAOPHBIX IYYKOB TPYO C PasIHMYHBIMU
KOMITOHOBKAMH BHXPETEHEPATOPOB Ha MOBEPXHOCTSIX,
pacnpeneneHus JIOKaIbHBIX K0d()(PHUIIMEHTOB TEII00T-
Jaddl MO JUIMHE OKPYXHOCTH TPyO, pacmlpenencHus
TEIUIOOTAAYH B PAax TPyO M CpeAHEH TEemIO0O0TAAYH
ITy4YKOB TPYO.

HawuGonpmras tennoaspoanHamudeckast 3hGeKTuB-
HOCTb BBISIBJICHA /IS IIYYKOB TPYO € IJIOIIAABI0 HaHe-
ceHust BuxpereHeparopoB 100% mpu nmaxmaTHOM KOM-
NoHOBKM M cocraBwia 1,1. Haumenbmas sddexrus-
HOCTh HaOJIfoflaeTcs y Iydka TpyO ¢ IUIOIa/bl0 HaHe-
cenus Buxpereneparopos 50% u cocrasuna 0,95, ato
HIDKE 3¢ GEKTUBHOCTH TIIAJKOTO KaHala.

Hambompmmmas temmoaspoaunaaMudeckas 3¢¢GeKTus-
HOCTbH AJISI ITy9KOB TPYO C IUIOMIA/(bI0 HAHECCHUS BUX-
perenepaTopoB 100% npu KOpUIOpHON KOMIIOHOBKH H
cocraBmwia 0,98 — 1,0. Haumenbiuas 3¢dekTuBHOCTH
JUIsL TIydKa TpYO C IUIOLIaJ b0 HAHECEHHs BUXpereHe-
patopoB 50 u 75% u cocraBmia B cpenHem 0,89.

HccnenoBanusi CONMPOTHBIICHUS IYYKOB TPYO BBI-
MOJHEHBI B paMKax coryalieHus ¢ MUHHCTEPCTBOM
Hayku U obpazoBanus P Ne 075-03-2020-051/3 (Ne
roc.per.HUOKTP AAAA-A20-120102190039-6),
HCCIIEOBAaHMS TEIJIOOTAAYM — B paMKax TIpaHTa
PODU 20-58-04002 n rpantax BPODU T21PM-019 n
®21MC-011.
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