KopucHa Mogenb Hanexutb OO0 rasocnanioBasibHUX MNPUCTPOIB i OGnagHaHHSA rasoBMX Mepex Ta
npusHadeHa Ans BWKOPUCTAHHA pas3oM 3 rasonanbHUKOBUMMWU MPUCTPOSMU ANS NIArOTOBKM FOPHOYMX
HeB3aeM0O3aMiHHMX rasiB 4o iX e(peKTUBHOrO i CTIKOro cnantoBaHHs abo BOrHEBOIO 3HELLUKOOXKEHHS.

3rigHo 3 iCHYHO4O HOPMAaTMBHOK AOKYMeHTauiewo [1, 2], KpuTepieM MOXIMBOCTI CnasntoBaHHA pi3HMX 3a
CKNnagoMm i BnacTMBOCTAMW TroOplouMx rasie abo KpuTepiemM B3aeMO3aMiHHOCTI, B OOHOMY i TOMY X
rasocnantoBanbHOMYy obnagHaHHi 6e3 3MiHN MOro KOHCTPYKTUBHMX PO3MIpPIB i pexunmia poboTu, € Kputepin
Bo66e, BM3HAUYEHHs1 AKOro pernameHTyeTbcs 3rigHo 3 [1, 2]. [a3n BBaxalTbCA B3AEMO3aMIHHUMU, SKLLO
KpuTepin Bobbe ana Hux BigpisHAeTbca He Oinbwe 5 %. [Ana koxHoi rpynu rasiB, knacudgikoBaHux 3a
BENMYMHOK KpuTepito BobOe, BuNyckaeTbCa pisHe 3a xapakTepucTukamu rasocnanioBanbHe obrnagHaHHS.
Cnpobu cnantoBaTth roprodi rasu, siki 3a kputepiem Bob6e He BignoigatoTb xapakTepuctmkam obnagHaHHs,
npu3BoaUTb A0 NOripleHHs edeKTUBHOCTI poboTn obnagHaHHSA, nepeBuTpaT Manvea i aBapii B pobOTi
obnagHaHHs.

B TOM Xe 4yac Ha pUHKY nanuvB 3'ABRASETbCA BeNUKa KifbKiCTb anbTepHaTMBHUX BUAIB LUTYYHUX i
CYHTETUYHMX TOpHOYMX rasiB 3 pi3KO BiAMIHHUMM TOPHOYMMU BNACTUBOCTAMW | PI3HUMU 3@ BENUYUHOKO
KpuTepismn Bobbe (Gioras, 6iomeTaH, reHepaTOpHUA ras, BogeHb, HadhTo3aBOACHKUI ras i iH.). MNpupogHnin
ras pisHUX pPOAOBMLL TAKOX Mae BigMiHHI FOpOYi XapakTepUCTUKKM i pi3Hi 3Ha4YeHHs kpuTepiiB Bobbe. Cknag
WTYYHUX | CUHTETUYHWX rasiB, $Ki YTBOPKOKTLCA B TEXHOSOMYHOMY MPOLECI Pi3HUX BUPOOHMLTB
(nepepobneHHi HadTW, BMPOOHMLUTBI TEXHIYHOro BYrMELIO | KOKCY, MeTanypriiHii npoOMMUCIIOBOCTI)
3MIHIOETBCA 3anexHo Big cTafil OCHOBHOro TexHomnoriyHoro npouecy. Cknag i xapakTepucTUKM roproyoro
rasy, 9KMM HaOXOAUTb i3 ra30NpOBOAIB CUCTEMU ra3onoCTayaHHs, MOXe 3MiHIBATMCh Y Yaci, WO NpM3BOAUTb
00 3HAYHMX YCKMNagHeHb Yy BUKOPUCTaHHI rasocnaniowyoro obnagHaHHs. [Ans cnanoBaHHSA KOXHOrO i3
B3a€EMOHe3aMiHHUX rasiB noTpibeH CBi razonanbHUKOBUA MPUCTPINA, WO CYTTEBO YCKNAOHIOE KOHCTPYKLIiLO
rasocnantoBasibHUX YCTHOBOK. Tak BMHUKae npobnema crnantoBaHHS Pi3HUX 3a XapaKTepuCTUKaMu roproumnx
rasie B O4HOMY i TOMY X obnagHaHHi. YacTilwe ycboro Taki anbTepHaTUBHI BUAN LWITYYHUX i CUHTETUYHNX
roploYmx rasie MaTb HEJOCTaTHbO BMCOKi FOPOYi XapakTepucTUKKU, 60 MICTSTb 3HAYHY YacTKy HEropr4oro
GanacTy, KM YCKNaaHKE NPOLEC iX FOPiHHS.

[optoYi XapakTepuUCTUKM Takux rasiB He 3abe3nevyloTb HaBiTb HEOOXIOHWX YMOB AN CaMOYMHHOIO
nowmnpeHHs nonym's i ropiHHA. CnantoBaHHA abo BOrHeBe 3HELLKOOXKEHHS Takux rasiB 3AiINCHIOETbCA Ha
MOBEPXHi PO3XXapeHoro A0 BWCOKOI TemrnepaTypy BOrHETPUBKOrO Martepiany (LWamOTHOI Liernu) B Tomnkax
LUUKINOHHOro Tuny. Takum € npucTpin "YcTaHoBKa ANga AonantoBaHHA Ta HewTpanisadii nmBapHux rasis" [3].
Ane Ons CTBOPEHHS BMCOKOI TemrnepaTypu Ha MOBEPXHi BOTHETPMBKOrO Martepiany BUTPaYaeTbCHA 3HAYHA
KINbKIiCTb eHeprii. TOMy HegonikoM Takoro MNPUCTPO € HU3bKa eHepreTMyHa eqeKTUBHICTb i BMCOKa
TOKCUYHICTb NPOAYKTIB 3ropaHHs BHAacNigoOK YTBOPEHHs B BMCOKOTEMMepaTypHOMY TOMKOBOMY MPOCTOPI
3HaYHMX KOHLEHTpAaLi TOKCUYHUX OKCUAIB a30Ty.

BukopucTaHHA nanbHUKIB, AKi Ha CbOrodHi BUMYCKalOTbCS NPOMUCHOBICTIO ANA NPUPOAHOro rasy, Ans
cnantoBaHHA abo BOrHEBOrO 3HELUKOMKEHHSI Pi3HWX 3a CKNagoM i BNAacTMBOCTSIMM anbTePHAaTUBHUX BUAIB
Hemoxrnuse. Lie cnpuynMHeHo TUM, WO Npu nepexoAi Ha iHWWiA 3a roproyYnMmn BriacTMBOCTAMM ra3 Mae Micue
HeJonycTUMa 3MiHa TenmnoBOl NOTYXXHOCTI arperaTty, 3MiHa YMOB YTBOPEHHSI FOPHOYOI ra3onoBiTPSAHOT CyMilLLi,
BTpaTa CTIlKOCTi MPOLIECIB FOPiHHSA i MOripWEeHHs] NOKasHUKIB ePeKTUBHOCTI poboTn nanueocnantoBanbHUX
YCTaHOBOK.

Hanbinbw 6nM3bknM 3a TEXHIYHOK CYTTIO OO0 KOpPUCHOI Mogeni € cnocib, skvi peanisyetbcs 3a
pornomoroto "MpucTporo Anga cnanoBaHHA rasis" [4], skuin nonsrae B TOMY, WO ANA MOXIMBOCTI CTIMKOro
CrarnBaHHs HEB3aEMO3aMiHHMX rasiB i MNigBULWIEHHS edekTUBHOCTI pobOoTM rasocnantoBarnbHOro
obrnagHaHHA 06e3 BHECEHHSI KOHCTPYKTMBHUX 3MiH Y ras3onanbHUKOBI MpUCTPOi, 6e3 3MiHW pPEXUMHMX
HanawTyBaHb iX poBOTK i BUKOPUCTaHHS Pi3HMX raszonanbHUKOBMX MPUCTPOIB B [4] NPOMOHYETLCSA CyMiCHe
crnanoBaHHS MNPUPOOHOro rasy i HW3bKOKaNOpIMHOro anbTepHaTUBHOrO rOpHYOro rasy B OOHOMY
rasonanbHUKOBOMY MpUCTPOI. [nsi uboro po3pobneHi cneuianbHi KOHCTPYKUii rasoBMX ManbHUWKIB, B AKX
nepenbaveHa ofHovacHa nofada NPUPOOHOro rasy i HM3bKOKanopiiHOro rasy. 3miwyBaHHS ABOX rasiB y
caMoOMy nanbHUKY [a€ MOXIUBICTb JOCAITU TakuxX roprouMx XapakTepUCTUK CyMilli, ki BignosigaloTb
NacrnopTHMM [JaHWM ra3onasnibHUKOBOrO MPUCTPOK | CTBOPHOKTb HEOOXigHi YyMOBM [Onisl  MOXMMBOCTI
BUKOPUCTAHHA | crnantoBaHHA HWU3bKOKAMOPIMHUX LWTYYHUX | CUHTETUYHMX rasis. [lpy ubomy Bignagae
HeoOXiOHICTb Yy CTBOPEHHI BUCOKOTEMMEpaTypHMX MOBEPXOHb HarpiBaHHSA i 0OOATKOBMX BUTPAT EHeprii.
YHUKaoTb B TaKUX NPUCTPOSIX | YTBOPEHHS TOKCUYHUX OKCUAIB a30Ty.

Ane npu 3miHi cknagy ropioumx rasiB abo npu HeoOXigHOCTI mepexogy Ha ChnanoBaHHA iHLIOMO
anbTEePHATMBHOIO HM3bKOKASOPIMHOINO BMAY LUTYYHOro abo CMHTETUYHOrO rasy KOHCTPYKUiss po3pobrneHoro
nanbHWKa noTpebye CyTTEBUX KOHCTPYKTMBHMX 3MiH abo KopuryBaHHA pexumiB poboTu nanbHuKa.
CTBOpEHHS HeobxiaHMX ymoB AN 3abesneyeHHst 6e3nekn, NOBHOTU i ePEKTUBHOCTI 3ropaHHs B YCbOMY
JianasoHi 3MiH roplounx BracTMBOCTEN | BUTPAT rasiB ctae HeMoxnusum. [igTpumyBaT BENUYUHY KPUTEPIIO
B3aeMo3aMmiHHocTi Bob6e ansa cymilli ropiovmx rasis y KOpnyci nanbHWKa piBHUM BenUYuMHI KpuTepito Bob6e
ONA eTanoHHOro rasy, Ans SKOro BUMYCKaeTbCs rasocnanioBanbHe obnagHaHHs, B YMOBax 3MiHHWUX
XapakTepuCTUK | BNaCTUBOCTEMN roptoYOoro rady B TakoMy NPUCTPOT TAKOX He NPeACcTaBNAETbLCS 3a MOXIIMBE.



B OCHOBY CTBOPEHHSI KOPWUCHOI MoZeni NMoCcTaBfeHo 3agadvy BOOCKOHANEHHs cnocoly i mpucTporo anis
cnantoBaHHA HEB3aEMO3aMiHHUMX rasis i3 3MiHHMM CKNagoMm i 3MiHHUMMW rOPOYMMN BNACTUBOCTSMU B OOHOMY i
TOMY X rasonanbHMKOBOMY NMPUCTPOI ANst AOCATHEHHS BUCOKUX i CTIMKMX NMOKa3HUKIB 6e3nekn i edpekTMBHOCTI
cnantoBaHHSA rasonogibHoro nanvea B LUMPOKOMY Aiana3oHi 3MiH roOproYMX BIaCTUBOCTEN rOpHOYMX rasis.

MocTaBneHa 3agaya BUPILLYETLCA TUM, LLO CMOCIO cnantoBaHHA HeB3aeMO3aMiHHMX FOpPHYUX rasis,
3rigHO 3 KOPMCHOK MOAENMo, BKMOYAe nofdady OekinbKOX roprudmx rasiB no okpemux Tpybonposogax Ao
ra3onarnbHWKOBOrO MPUCTPOIO, 3MilllyBaHHS LUX rasiB i CTBOPEHHs YMOB Ansi e(EeKTUBHOro cnartoBaHHS
rasis.

3rigHO 3 KOPWCHOK MOAENMIo, nonepegHbLo, A0 MpOouecy iX CnanoBaHHA Yy ManbHUKY, BUXIOHI
HEB3aEMO3aMiHHI rasu 3MmilyTb MiXK CODOI LUMAAXOM perynboBaHOl Mofadi KOXHOro i3 roproyux rasis y
3aranbHUiA  TpybOMpPOBIA-KONMEKTOP [AOfi1 OTPUMAaHHSA CyMmilwi rasiB, ska 3a CBOIMM XapakTepucTuKamm
Bignosigae napameTpam eTanoHHOro rasy, [Afs $KOro BUFOTOBMSAETLCA rasonanbHUKOBUW MNPUCTPIN.
3OiNCHIOTL KOHTPOMNb | peryrnioBaHHS cKnagy CyMili 3a JOMOMOrow erieKTPOHHOro perynsitopa, siKumn
npuiMae BXiOHWA CUrHam npo  BENUMUMHY KPUTEpilo B3aeMo3aMiHHOCTI Bobbe pans  KoxHoro i3
HEB3aEMO3aMiHHUX Tra3iB, a OOCArHEeHHs HeoOXigHOI BENMYUHU KpUTepito B3aemMo3aMiHHOCTIi Bobbe ans
CyMmiWi rasiB i pe3ynbTylouniA KOHTPOSb MapameTpiB CyMilli rasiB BUKOHYETbLCS] 3a BENMYMHON KpUTEpio
Bo66e cymiwi, skuii NoBUHEH ByTM TOTOXHMM KPUTEPI0O B3AEMO3aMIHHOCTI €TanoHHOro rasy, Ans SKoro
BMIOTOBMEHO MarnbHMK. 3rigHO 3 KOPWMCHOK MOZenmo, 3MiHy ChiBBIOHOLIEHHSA Yy BMTpaTax roptoyux rasis
30IACHIOITE 3a AOMOMOrOK aBTOMATUYHMX PErynaTopiB BUTPaT 3anexHo Big cknagy roptoyux rasie 3
MOXIMBICTIO CTBOPEHHS HEODXIQHOrO cknaay CyMili rasis Ans 6yab-gKoro cknagy HeB3aemo3aMiHHMX rasis.

BupiweHHa nocTaBneHoi 3agadi 34iNCHI0ETBCA Y HanpsmMKy, Wo 3abe3nevye BesaBapiHe i ecbekTnBHE
cnantoBaHHA Oyab-AKMX rasonofibHMX nanue 3MiHHOMO CKragy LUNSXOM PEryrbOBaHOrO i KOHTPOIbOBAHOMO
CTBOPEHHSI CYMillli roptoymx rasiB, ski 3@ cBOiMM BrnacTMBocTaMM OyayTb 3aBXau BignoBigaTtu eTanoHHOMY
cknagy, Ha sk 6yno 3giicHeHo po3pobneHHs i BUMYCK rasocnantoBanbHoro obnagHaHHs. TakMM YMHOM
CTBOPOIOTLCS YMOBW AN NIATPMMAaHHS CTanoi BeNMYNHN KpuTepito Bob6e i AoCArHEHHST BUCOKMX MOKa3HUKIB
edeKTMBHOCTI cnanioBaHHS rasonofidoHoro nanvea, 3abe3neveHHsi ctabinisauii dakena i BignNoBiAHOCTI
roproyoro rasy, Lo NoAaeTbCsd A0 NanbHUKOBOrO MPUCTPOID, MOr0 NMacnopTHUM HOMIHaNbHUM napameTpam
poboTtu. Y pasi 3miHM cknagy abo roprouMx BnacTMBOCTEW roptoymx rasiB cnocid i npucTpi ans moro
peanisauii aBTomatuyHo Gyae 3abesnedvyBaTv OOCArHEHHS HOMiHanmbHWX MapameTpis poboTu nanbHUKa i
cTanoi BeNMYUHN KPUTEPI0 B3AEMO3aMIHHOCTI.

MonepenHbo, OO npouecy nodadvi B MNanbHUKOBMIA MPUCTPIN i cnanioBaHHA [BOX abo Aekinbkox
HeB3aEMO3aMiHHUX rasiB, 3[iNCHIOETLCA KOHTPOSbOBAHE i perynboBaHe 3MillyBaHHSA rasie y CniBBigHOLLEHHI,
fKe [Oa€e MOXIUBICTb OTPMMAaTM OMTMMarbHi XapakTepuCTUKM CyMilli roploymx rasis, WO BiAMNoBiAalTb
HOMiHarNbHUM NacrnopTHUM napameTpam rasonanbHUKOBOro MPUCTPOLO, NPU LIbOMY SIK NapameTp onTuMisauil
CyMilWi rasiB npuriMaloTb HeoDOXiAHYy BenuuMHy KpuTepito BobGbe, sikMiA MOBMHEH BIgNOBiAATU BENUYUHI
KpuTepito Bob66e pans eTanoHHOro rasy, SKUA MNPUAHATUA Ofs  ra3onanbHUKOBOrO MNPUCTPOD, LLUO
BMKOPUCTOBYETBbCA ANs ChnantoBaHHA rasy. Ona gocarHeHHst HeobXxigHoi BenuuuHu kputepito Bobbe ans
CyMiLLi rasiB NpuUCTpii Ons 3MillyBaHHA 06nagHYeTbCS perynstopaMmy BUTPAT, AKi pO3TaLLIOBYOTLCS Ha MiHii
nodadi KOXHOro i3 ckrnagoBuxX CyMilli - HeB3aeMO3aMiHHUX anbTepHaTUBHUX BUAIB CUHTETUYHUX, LUTYYHUX
abo NpMpoaHWX rasis i 34INCHIOITL PerynioBaHHA 06'EMHOT YacTKM KOXHOI i3 CKNagoBOoi CyMillli FOpHOYMX rasis
3a BENUYMHOK KpuTtepito Bob66e KOMMOHEHTIB CyMillli.

Ha kpecneHHi nokasaHo cxemy, BiANOBIAHO OO0 SKOI 3AINCHIOETLCA CMOCIO eeKTUBHOrO crantoBaHHs
OBOX HEeB3aeMO3aMiHHMX roptoymx rasie. Cxema MIiCTUTb OAMH rasonanbHUKOBUA NpUCTpii (1), 4O sKOoro
NnodaeTbCA CyMill rOpHOYMX HEB3AEMO3aMIHHMX rasiB i AyTTbOBOrO MOBITPS, HEOOXIQHOrO AN FOPiHHSA Liel
CYMilLli, eNeKTPOHHWIA perynatop (2), aatymkn yucna Bobbe (3) i (4) Ha TpybonpoBogax noAadi KOXHOro i3
HeB3aeMO3aMiHHMX FOpHYMX rasiB i gatuuk yucna Bobbe (5) ons oTpumaHoi cymiwi rasie, perynsrtopu
BuTpar (6) i (7), BcTaHOBNEHUX Ha TpybonpoBoAax Ansi NofAadi KOXHOrOo i3 roptoymnx rasis, i perynstop sutpat
OyTTbOBOro NoBiTps (8) Anst 3abe3neyeHHs ropiHHA cymilli rasis.

Cnocib cnantoBaHHsi HEB3aeEMO3aMiHHMX FOPKOYMUX rasiB nonsrae B TOMy, LLO HEB3aEMO3aMiHHI ropoui
rasu, Lo MOJaTbCA ANA crnantioBaHHs abo BOrHEBOro 3HELUKOMPKEHHS B ras3onarnibHUKOBWUIA npuctpin (1)
nonepeaHbOo, 40 NPOLECy iX 3ropaHHs 3MILLYIOTbCS LUNSXOM PeryrboBaHOi Nodadyi KOXHOrO i3 ropoymnx rasis
y 3aranbHui TpybONpOBIA-KONEKTOP 3 METO OAEPXKaHHSA CyMilli rasiB, sika 3a CBOIMU XapakTepucTuKamm
TOYHO BIAMOBIgAE MapamMeTpPoOM eTarloHHOro rasy, 4SS SIKOro BUIOTOBMSIETBCS ra3onanbHUKOBUM MPUCTPIN.
BignoBsigHMM KOHTpPONb | perynioBaHHsA cknagy cymiwi BigbyBaeTbCA 3a [OMOMOrOK  ENeKTPOHHOro
perynatopa (2), 9kMiA NpuAMae BXIigHWIA CUrHAN MNpoO BENUYMHY KPUTEpI0 B3aeMo3aMiHHOCTI Bob6e pans
KOXXHOrO i3 HeB3aeMO3aMiHHMX rasiB Big gatuukiB (3) i (4), a pe3ynbTyOUMA KOHTPOSb NapaMeTpiB CyMillli
rasiB BUKOHYETbCS 3a JONOMOrow AaTyuuka (5), KM KOHTPOMNOE JOCATHEHHS HEOOXIAHOT BEMUYUHN KpUTEPIto
Bob66e, TOTOXHOrMo KpuUTEpitdo B3aEMO3aMIHHOCTI €TanoHHOro rasy, Ans 9KOro BWUIOTOBMEHO NarbHUK.
EnexkTpoHHUN perynatop Aae kKoMaHay Ha BigkpuTTs abo 3akpuTTa aBTOMaTUYHUX perynatopis Butpar (6) i
(7), ski BCTAaHOBMEHO Ha niHIl NoAdadi KOXHOro i3 HeB3aeMO3aMiHHMX rOploYMX rasiB. Takum YUMHOM,
BMKOHYETbCA pErynboBaHa 3MiHa KiNbKOCTI roprtouMx rasis, gki nogarTbCA ANs YTBOPEHHS cymiwi. 3a
ponomoroto perynatopa (8) BigbyBaeTbcs (popMyBaHHA HEOOXiOHOT KiMbKOCTI OYTTLOBOro MOBITPS And



e(PeKTUBHOro cnantoBaHHA CyMilli roptoymnx rasie. Y pasi amiHu cknagy roptodmx rasie Ne 1 i Ne 2 gatyumku
yucrna Bob6e (3) i (4) nepepatoTb BIANOBIAHWI CUrHAMN OO €NEKTPOHHOIrO aBTOMATUYHOrO perynsartopa (2),
SIKMIA 3MIHIOE CNIBBIQHOLLIEHHS Y BUTpaTax roptoymx rasis 3a 4oNOMOrot perynsaropis ButpaT (6) i (7), i Takum
YMHOM [ocsiraeTbCsl HeobXigHa BenuuMHa kputepito Bobbe cymilwi rasie, sika Bignosigae eTanoHHOMY rasy
ONns nanbHuKa. Ak O4WH i3 roploYnX rasis MOXXe BUKOPUCTOBYBATUCH MPUPOLHUN ras, a gk iHLWWN ropoyumi ras
- OOVH i3 6araTboX HU3bKOKANOPINHNX anbTePHATUBHUX BUAIB LUTYYHUX i CAHTETUYHMX rasis.

HasiBHICTb [gaTuMKiB KOHTPOMK 3a napamMeTpaMu HEB3aEMO3aMiHHUX TrasiB | Jae MOXMIUBICTb
Be3nepepBHO KOHTPOMOBATU roptoYi BNAcTUBOCTI CnantoBanbHUX rasie i nepegasaTut BignoBigHUA Kepyrovnii
curHan Ha enektpoHHum perynatop. OcHalleHHs cxemyn Ang  peanisaudii  cnocoby cnantoBaHHA
aBTOMATUYHMMMK pErynaTopamMm BUTPAT rasiB YMOXNMBMOWTbL ©Oe3nepepBHE peryrnoBaHHA TOpHYMX
BNAaCTMBOCTEN CYMillli rOprOYNX HEB3aEMO3aMiHHMX rasiB | Jae MOXNUBICTb TI €e(PEKTMBHOIO cnasntoBaHHS B
OfHOMY rasonarnbHMKOBOMY MpUCTPOi 6e3 3MiHM pexnMHMX napameTpiB Moro poboTn, a Takox 0e3
BUKOPUCTAHHA crneuianibHUX KOHCTPYKLIiA rasonanbHUKOBUX MPUCTPOIB. PeryntoBaHHS CRiBBIAHOLLEHHS MiXK
BUTpaTaMM HEB3aeMO3aMiHHMX rasiB  Oygb-gKOro ckrmagy [galTb MOXIMBICTb  OTPUMATW  roptodi
XapaKTepucTVKKU  CyMmilli, $Ki  BignoBigalTb rOPYMM  XapakTepucTMkam  €eTarnoHHOro rasy Ans
rasonanbHWKOBOro NpcUTpoto. Lle Jae MOXMBICTb eKcnnyaTyBaTh KOro 3a ONTUMarbHUX YMOB 3a OYAb-SKUX
3MiH TOpPKOYMX XapaKTEPUCTMK HEB3aeMO3aMiHHMX rasiB, WO MOJalTbCA Ha ropiHHA abo BorHese
3HELUKOKEHHS.

BukopucTtaHHa sk ynNpaBnsYoro curHany Ans  OTPMMaHHs  ONTMMAanbHOro  cKnagy  CyMildi
HeB3aemMo3aMiHHMX rasiB NOKa3HWKIB gaTynKiB KpuTepito Bobbe, Ak y3aranbHIOY0i XxapakTepnCcTKN roproYmx
BMacTMBOCTEN rasiB Aa€ MOXMMBICTb 3abe3neynmTun MOBHY afanTMBHICTb i OMTMMAIbHICTb BUMKOPUCTAHHS
rasonanbHWKOBOrO MPUCTPOK ANS CMNarBaHHA Pi3HWX 3a XapaKTepucTvkamu rasiB i rapaHTye BUCOKY
€(PEKTUBHICTb NMPOLIECY FOPiHHS.

Cnoci®é cnantoBaHHA HEB3aEMO3aMiHHMX rasiB 3a KOPWMCHOK MOAENMio Ao3Bonse 3abe3nedntu
edeKTUBHE i CTilKe crnantoBaHHS LUMPOKOro Kracy roproumx, CUHTETUYHUX i LUTYYHUX HU3bKOKANOPINHUX rasis
B OJHOMY rasonanbHUKOBOMY MPUCTPOI 6e3 3MiHN MOro KOHCTPYKLUIT i pexxumiB po6oTK nanvMeocnantioBasnbHoT
YCTaHOBKW B LUMPOKOMY Aiana3oHi 3MiHM NapameTpiB i roptovnx BaCTUBOCTEN rOPOYMX rasis.
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