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3 TaKKe MOAKOHTPONBHOH JKCIUIyaTallHH B cocTtaBe o0bekToB ( AH-140, AH-124, AH-
k 148 u mp).
Takum obOpazomM, BHIDOp palMOHANBHOrO CXEMHOrO pPEIIEHMA CHCTEM HPHBONOB
nenecoobpasHo  OCYMIECTRIATE MO KPHTEPHIO HAAEKHOCTH, B Ka-4€CTBE KOTOPOro
npepnoked koddduumenT orHocureneHoro sddexra, CBALI-BAIOMWHA  HOPMEI
HaISKHOCTH H CTOMMOCTH.
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JOCIHIITAKEHHA MIIMHOCTI JOMNACTI OCBROBOI'0O POBOYOIo
KOJIECA 3ATJIMBHOI'O CBEPJJIOBHHHOI'O HACOCA

B cvarTi aEani3yeThCA MOWIHBICTE MIABHINCHHA MAPAMETPIE MANOTaGApPHTHONO OCLOBOTO CTYICHIO
CBEPIIOBHHHOI0 HACOCA 34 paxyHok BHOOpY ONTHMaNLHOI TOBmMEH Ta opMe npodimo Jomari.
Jlocnixenss IpoBOAMIOCS 33 JONOMOIOK HHCENLHOIO MOAENIOBAHHEA NOTOKY B KAHAIAX HPOTOYROT
qacTAHK. OTPHMARO HAMIPHI TA EREPreTHYH] XAPAKTEPHCTHH, IPOBEJEHO NEPERiPOTHAN PO3PAXYHOK
sonarell pa MinHicTs.

B cTarse aHAMHIKPYSTCA BOIMOMHOCTh NOBBINEHHA NAPAMETPOB MamorafapHTHOH OceBOl CTYIEHH
CKBW¥HHHOI0 Hacoca 3a cueT BeiDopa onTmEMmansHOH TOMIHHEL H- (OpMB TPOJHIN NOMACTH.
Heenenosaane npoBoARnOck ¢ NOMOMILIY THCIICHHOIO MOJC/HPORAHNA NOTOKA B KAHATAX MPOTOMHOH
qacTH. TTonmyyueHbl HANOPHEIE M JHEPreéTHUecKHe XApakTePHCTHKH, MPOBEISH TMPOBEPOMHENT pacuer
A0MAcTCH HA MPOYHOCTS.

The article analyzes possibility of the small-sized axial-flow stage of borebole submersible pump
improvement by changing thickness and form of airfoil. Investigations have been performed by

numerical simulation of flow in the flow part. Head and efficiency characteristics were received
performed test calculations on the strength of the blades.
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Beryn., Jlnd  cTROpeHHS  HOBHX  e(PEKTHBHHX CMCTEM  apie3iaHCEKOro
BONONOCTAYAHHA Ha kadeapi npEKIanHoi rigpoaepomexanika CyMCBKOro AEpKaBHOIO
yHigepeaTeTy Oyno poznouato po3pobKy HOBOro THITY 3araHOHMX CBEPJIOBHHHHX
Hacocis, ski OasywTecd ©Wa  MaorabapMTHUX OCBOBMX CTYMEHAX HH3LKOI
meuakoxigaocTi [1, 2, 3). Ilpu npoexTyBaHHI 3a3HAaYEHHMX CTYNCHIE OOHHM 3
BUpIlIANLHKX NMMTads € ofrpyHTORaHMI BrOIp TOBLIMHM npodino jomarti Ta il BIUIHE
Ha XapaKkTepHCTHKH CTYTIEHIO.

IlocraHoBka mpobaema. Sk Bimomo [4, 5], B imeanbHOMY BHNANKy AN
CTBOpEHHS 3afaHOr0 KyTa MOBOPOTY MOTOKY, 4, 3HauuTh, i Hanopy, pofode koJcco
OCBOBOTO HAcoCa MOBMHHO Gyno 6 MaTH HEeCKiHWeHHC YHCIO HECKIHYCHHO TOHKMX
nomateii, B peansHoMYy Hacoci NaHe NMpUIYIWEHHA He Moxke OyTH peanizoBaduM, 6o
YHCIO JionaTeii oOMekeHe, 1 BOHH MAIOThH MEBHY TOBIIHHY (Tak 3BAHY TiNECHICTE), 4Ka
BHIHAYAETHCA [IEPEAYCIM BUMOTaMH MIITHOCTI.

Brimue xisnesoro wdcna nonaredl Ta HasBHICTE TinecHocTi npodinie rpaTok
NPH3BOANTE A0 MNOSBH NOJATKOBHX TiJpaBMiMHMX BIPAT i BPaxOBYEThCA IPH
PO3paXyHKy TIApaMETPiB JonaTeBUX cucTeM (Hanpuknan nonpaexa K. IThnetinepepa Ha
KiHueBe 4Hcao nonate [5] Ta rpaqnx AUIA BUSHAYCHHA TIOMPABKH Ha tinecuicrs [4]). I
AKINO UM OCBOBHMX HacOCIB: THITOBHX CXEM 3 weHAkoxigHicTIo n,=600...1000 mani
BTPaTH He € BH3HAYAARHHMH, TO I8 ManoralapuTHHX OCBOBMX CTYNEHIB HM3IBKOT
meHakoxigHocTi (Tabn, 1), po3pobaeHHX NJA 3acTOCYBaHHA B CECPAJIOBHHHHX Hacocax
[3], curyauis npumumMnoso iHma. 3aszuauyeHi crymewi [2, 3, 6] xapakrepu3yroThed
BHCOKHMH BTYINKOBHMHE BiNHOIICHHAMH, i, BRIONMOBIAHO, KOPOTKHMH MONATAMH, WO
BCTAHOBAEHI MiA BIZHOCHO BENMKHMA KyTaMd 10 oci crymemio. Kpim Ttoro, mnsa
OTPHMAHHA MAKCHMAILHOrO HANOPY TA 3MEHIIEHHSA MEeTaloeMHOCTI Hacoca JIoTaTi
MaloTe 3HA4YHO Oinbimi Bim 3a3eHMal 3aCTOCORHMX B OCBOBHMX HACOCAX KYTH 3rHHY
NODATEH MPH BiOHOCHO MEMHX OCROBMX AOBKHHAX KOJNECA TA BETHKHX KyTaX POIKPHTTH
MIKIONATEBOr0 KaHAny. ¥ pesynsTaTi BTPaTH, MOB S3aHi 3 TORUMHOIO Tpodinie pizko
361NBIYIOTh CBil BrUTHB Ha Horo saranbuuil eHepreTHaRui Oananc.

Tabmmna 1- OcHOBHI MapaMeTpH HOCKIKYBAHOIO CTYTIEHIO

Koedimenr | Koedimierr I{cedn%umrr : é{ac:rma Ymoenmii raﬁapu-r
. anony. K mBHAKOXigHOCTI, | ofepranns, CBEPLIOBHHM,
g, By | ® a n, 0b/xn JHOHMIB
0,185 0,249 267 2900 10

Bimnopinpo y maHoOMy cCTyneHr HeoOXifHMM BMSBHIOCE TPOBENCHHA
OOJATKOBOIO JOCHIKEHHA, CIPAMOBAHOIO Ha MOLTYK MOMNHBHX [IIAXIiB 3MEHMEHHS
3a3HadYeHnx BTpar. ONHHM 3 OUYCBMIHMX HANpPAMIE IX 3HWKEHHA € 3aCTOCYBAaHHA
npoisis nmonari pobouoro koneca MeHMOl BiHOCHOT TOBINMHH, HIO NPAMO
CynmepeydTh BHMOTaM 3abesmedeHHs MilHOCTI mpH  Ail  HCCTAIOHAPHMX
TiApOAHHAMIMHHEX CHI. AHAN3 MOXIHBHX TIIAXIiB 3afe3nedeHHs MIiIHOCTI nomnarti
MarorabapuTHOre OCLOBOTO poG0oYOre Koneca HU3ILKOT MBHAKOXiAHOCTI BRacHe i €
NPEeIMETOM PO3rAsAY AaH0T CTATTI,

Amanis pocnimxens | nyQaixanii. Orosin siveparypHAX Ikepen INOKa3as, Mo
OIHAM 3 MOKIHMBHX pillieHs AaHol npofnemu € BAKOpHCTaHHA OangaHOro Kimbusa [7,
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8, 9]. B TypGinax cyuacHuMX apialiiHUX ra3oTypOiHHUMX ABHTYHIB 3 METOIO MiABHICHHHA
ix BiOpauiiiHoi HaNiHHOCTI IIMPOKO BMKOPHCTOBYIOTH pobOUi JIONATKH 3 CaHIAKHIME
momauaMe  [7]. Kpim Toro, Take KOHCTPYKTHBHE pilleHHS 3HAYHO 3MeHImye
TMEPETIKAHHA YEPE3 PafiaNbHUI 3a30p MiX JOMATTIO poﬁoqom KOJIECA T KOpHycoM
TypOiHH, 10 B CBOIO gepry nmauuwe KKJI, xoua i npw3BOmHTE DO ITiABHIOCHHSA
MacorabapuTHHX MOKA3HHKIB TA NOripLIeHHIO aepoHHAMIYHUX AKOCTEH.

r He MeHII mNOMIMDEHMM € BHKOPHCTAHHA O4aHMAMKHHX KUIeLb 1 B
komnpecopoGynynawni [8]. Ix Bukopucranms no3BOMAE MABMIIMTH JKOPCTKICTH
TIOTIATOK, 4 B pasi 00pHBY JIONATKH BMKMOUHTH BUXi), yriaMKy 3 30HM pobodoro Koneca,
YHHKHYTH mucbamaHcy koseca, a Takok 3a0e3neudTd rapHy peMOoHTONpPHIATHICTE
JTOMATKH.

Yce BHINesrajane 3 JEAKUMH 0OMEXEHHAME MOX/THBO 3aCTOCYBATH i 10 pobounx
KOILIC OCBOBHX HAcOCiB, HNA #KMX 3a naHuMu astopa [9] Ganpax 36imbmye
KaBiTalifinuii 3amac mMUIIXOM YCyHeHHA IIUTHHHOT KaBiTaiii, anc OMHOYACHO MOKe
NPU3BECTH 10 30IMBLICHHA 3aTpaT MOTYAHOCTI HA MexaHiuwe TepTa Gangaxy o6
poGouy pimuuy.

THIIAM MOKITHBHM HIAXOM BHPIIICHHA 3a3Ha4YeHOi rpoGnem € 3aMina mpodimis
nonati Ha Ti, WO 3abeaneuyloTh Ginbm cnpHATIMBHI po3noAin TosumuK Tpodimo
B370BXK Horo xopmu. [licns awamisy HAHHX, BIJOMAX 3 JITEPATYPHHX MGKEpEN, s
NOAANBIINX JOCTiTxeHs Oyno obpano mea npodini, Tax 3sanmii THm NACA Ta Tan
BITM. Tlpodime tuny NACA BBeenmi y BUKODHCTAHHA AMEPHKAHCHKHM
HALJOHANILHUM KOMITeTOM 3 aepoHaBTHKH (National Advisory Committee for
Aeronautics), popma naHoro npodinto onHcyeTsea :bnguynnm [10]: ) )

= —c [02969,/Z - 0.1260 ( 5) - 0.3516 (Ej +0.2843 (i) - ﬂ.mm(f) ] .
0.2 Ve ¥ c r r

e C — JIOBXKMHA XOPIH;

X — KOOPIHHATA B3OBA Xopuu Bia 0 no c;

Y — MOJOBMHH TOBIUHHHA NPOQiaK Ha 3agaHif Koopaunar x;

t — MaKCHMaIbHA TORLIHHA B AOJAX XOPIH.

HApyruii — npodims pospobnernit y Beecoio3sHoMy HaykoBO-10CH THOMY IHCTHTYTI
rinpomamaHOOYAyBanHA (BHI'M) [11].

TakuM YMHOM, Ha OCHOBI TIPOBENEHOrO aHai3y JiTepaTypH 6yNo CNpOEKTOBAHO
TpH poboui koneca (PK). Tlepme po6oue koneco (PK Nel) 6yn1o Takum ke, sk i Gazore
[12], 3a BHkmoueHHAM TOTO, MO Mano GaHAaXHE KiTble TOBIIMHOK 3 MM, 3 HOro
OChOBa NOBMMHA Oysia piBHa OCBOBI ¥ JOBKWHI  Nonmarteif  pobodoro  Komeca.
Ipodimosanma nonareii PK Ne2 Gyno srkonauo y sianosianocti o mamux mpodimo
Ty BII'M, a PK Ne3 — no Ty NACA.

Meroauka nposenenns nocaimkenss. JoCnimKeHHs NpOBOIIWIOCS 2a AOTIOMOTO
UMCENEHOTO MOJENIOBAHHS B yHiBepcHTeTChKiH Bepeil mporpamuoro npoayxty ANSYS
CFX. Jlns KOpeKTHOrC MONENIOBAHHA YMOB POGOTH TPOMIKHOIO CTYNEHIO Hacoca
BHKOPHCTOBYBaJIAch 6araTo3s’f3Ha po3paxyHKoBa 00NacTs, AKa CKIAJATACA 3 BXigHOrO
/IEMeHTa, TPBOX POGOYMX KONIC Ta CTATOPHMX ANApaTiB, 4 TAKOXK BHXIIHOTO EJIEMEHTY,
Bci pesynstati OynH 0TpUMaHi I CEPEOHEOTO 3 TPLOX CTYIIEHIB,

Pospaxynkoea citka (puc,5) Oyma cTeopeHa y KOMIIOHEHTI MpOTPaMHOro
koMruiekcy ANSYS, i Hapaxosyeaia npubnusso no 0,8 MiH. npusMaTHuHMX KOMIpOK
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8, 9]. B 1ypGinax cyyacHux aBianifiHux razoTyp6iHHHX IBUTYHIB 3 METOR MiNBHITEHHS
IX BibpauifiHol HaNiHOCTI IMPOKO BHKOPHCTORYIOTE Poboyi AonaTky 3 GaHnakHUMY
nomuiaMe  [7]. KpiM Toro, Take KOHCTPYRTHMBHE pilIeHHS 3HAYHO 3MEHINYE
NEPEeTIKAHHA Yepe3 palianbHui 3a30p MiXK NOHATTIO polouoro xosjeca Ta KOpnycoM
TypOinH, mo B cBo0 depry niaemmye KKJI, Xoya i NpM3BOAMTE A0 MiJBHIICHHS
macorabapuTHHX MOKA3HHKIB Ta NOTiPUIEHHIO a6POAHHAMITHHX SKOCTEH.

He wmemm nommpernM € BHKOpHCTaHHA OaHAaXHMX Kileus i B
kommipecopobynyeanni [8]. Ix BuxopHCTaHHM RO3BONAE THABHIMTH HOPCTKICTh
NONaTok, a B pasl OOpHBY JTONATKA BIKJEOUMMTH BUXij y1aMKy 3 30HH poGodoro Koseca,
YHUKHYTH AucOanaHcy koneca, a Taxoxk 3a0eamedHTH rapHy peMOHTONPHAATHICTE
JIOMATKH.

Yce sHmesragate 3 AeaKUMH 0OMEKEHHAMM MOKIIMBO 3aCTOCYBATH 1 10 pobounx
KOMiC OCBOBMX Hacocis, AnM sKMX 33 OamuMH aptopa [9] Gampax a6inemye
KARITAIHHMI 3amac MNAXOM YCYHEHHS [MiMHHHOI KaBITALHl, ajie OJHOYAacHO MOXKE
NpH3BECTH A0 30LIbUIEHHS 3aTpaT MOTYXKHOCTI HA MeXaHiuHe Tepts GaHgaxy o0
poGouy piguHy.

IHIIHM MOKITHBMM IMISXOM BHDIICHHA 3a3HaueHol npobnemu € 3aMiHa npodimie
norati Ha Ti, mWo 3abesneuylore GinNell COPHATIMBHE PO3MOAIN TOBLUMHH npodimo
B3f0RK Horo xopmu. Ilicna amHanmilzy maHMX, BiTOMHX 3 JUTEPaTypHHX IDKEpes, MiId
nofmansmux pocaimxens Oyno obpaxo mpa npodini, Tak 3samuit THN NACA ta tan
BII'M. Tlpodim: THmy NACA BBeeHHA Y BHMKOPMCTaHHA AMEPHKAHCHKHM
HaUiOHANBHAM KOMiTeroM 3 aecponarTHkm (National Advisory Committee for
Aeronautics), popma aanoro npodimo omucyetsea gopmynoso [10]:

oy - 3 (2) - 03162 g zy* 5(2Y
g = —c 102969,/ - 0.1260 (Z) ﬂ.Sulﬁ( ) +u.2343( ) —{],1&14( ) .
0.2 Ve 4 f: n r

Jie © — NOBXHHA XOPAM;

X — KOOpauHaT4 B30BKk xopnu Big ( mo c;

Y — MONOBKHH TORIIMHE NPoQio Ha 3aXaHiil KOOPIMHATI X;

t — MAKCHMILHA TOBILHHA B 0ONAX XOPIH.

Jpyruit —- npodims pospobnexuii y Beeco3HoMy HayKOBO-IOCiIHOMY IHCTHTYTI
rizpomamuHoGyaysanua (BHIM) [11].

Takum 4HHOM, Ha OCHOBI 1IPOBEIEHOr0 aHAMI3Y MiTEpaTypH 6yi0 CNPOCKTORAHO
TpH poGoui koneca (PK). Ilepme poboge koneco (PK Nol) Gyao Takum ke, Ak i Gasose
[12], 3a BHKTIOUEHHAM TOTO, MO MANO OGaHNAXHE KilbUe TORNIMHOK 3 MM, a Horo
OCBOBa JOBKHHA Oynia pisHa ocboBl #  Hoemuni  somareli  pofodoro  koneca.
Mpodimosanna nonarcit PK Ne2 6yno BHKoHaHO y BimmosigHocTi 10 Aanux npodimo
Ay BII'M, a PK Ne3 — no tumy NACA.

Meroauka npoBenenHs ROCTIKeHHEN. [JOC/HKEHHS POBOIMIOCS 33 AONIOMOrO
YHCENLHOr0 MOJEMIORAHHS B YHIBEPCHTETCHKI Bepeil nporpamMaoro nponysry ANSYS
CFX. [lns KOpEeKTHOro MOJENMOBaHHA YMOB PODOTH NMPOMDKHOTO CTYNEMI0 HAcoca
BHKOPHCTOBYBaTach GaraTtolp’$3HA po3paxyHKoRa 0ONACTk, AKA CKNafaNaca 3 BXiTHOIO
CJIEMEHTA, TPHOX POOOYHX KUMIC T4 CTATOPHHX AMAPATIB, & TAKOX ﬁHmemrn SJIEMEHTY.
Bci pesynerati 6ynu oTpMMaHi 119 CEPEAHBOrD 3 TPHOX CTYIIEHIB.

Pospaxynkosa citka (puc.5) Oyna crBopeHa y KOMIOHEHTI MpOrpaMHOro
koMmnexcy ANSYS, i napaxosypana npudnauzno mo 0,8 M. npusMaTHUHHX KOMIpOK
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y pobounx xonecax Ta no 0,6 MJH. ¥y CTaTOpHHX amaparax. JInd HANEHKHOTO OIHCY
[paHU4HHEX IIapis NOGIM3y TREPANX CTIHOK ryCTHHY CiTKH Oyni0 301BIIEHO.

Benwuuna 2Mimnol Y+ 3sHaxonunacs B Mexax Big 10 po 100 omusHme, mo
Bi/OBiia€ PEKOMEHJALIAM, IPUBECHEM B 1OCIGHHKY KOPHCTYBaia H3)

Po3spaxyHoKk Y BKA3GHOMY NpPOTpaMHOMY MPOAYKTI BHKOHYRaBCA IIAXOM
YHCEJILHOI'O PO3B’A3aHHA cucTeMH piBHaHb (1), KOTpi OmicyIoTE HAKGIIBIT 3araNbHUA -
BUTIAJIOK PyXY PilKoro cepeioBmima - pisHane Hag'e-Crokca Ta HEpPO3pHBHOCTI.

}—7—-1—grad{p)+v'i?za sl
p dr

d—p+dfv(pﬁ}=ﬂ
| dt (1)

[ycruHa piomed Tpy PO3paxyHKy Oyima NPUAHSTOK 33 NOCTIHHY BEUMMHY.
MoziemoBaREs TYPOY/IEHTHHX Teuill 3MACHIOBANOCH 33 JONIOMOTOK) CHCTEMH PiBHAKE
PeiinonLaca, WM 3aMHKaHHA KOTPUX BHKOPHCTOBYRANACA CTAHOAPTHA k-¢ Momens
TypOyneHTHOCTI.

OcHOBHI peIyAbLTATH AOCHimMeHHs, B pe3ynpraTi BHKOHAHHA HHCENBHOTO
MOJEMOBanHs GyNo OTPHMAaHO HAMIPHI TA EHEPreTHYHI XapaKTePHCTHKH (puc. 1 6, B, 1)
ANA TPBOX CTYIEHiB, Mo 6a3yBaIMCA HA BHINS MEPEPaXOBAHNX pobouix Konecax.
KoHCTpyKuis i napameTps JONATEBOI IPATKH CTATOPHOrO amnapary mpH LEOMY
3AMHINANHCA He3MIHHHMH.

fAx sugmo 3 pucl, % — ey K : | -
CTYIHb 3 OaHOKHHM : S | s
kimuemM (PK Nel) mae e o ul - .
HaiGinbwe  sHameHHS | | ™~ | |
. 1 4 | vt e E } e o R
KKI  cepe, ix ! ] : ' !
) pen, ye > ‘ e il [, P f/‘._’,' . 'u
AOCILIKYBaHHX Ll o
cHiB }IK it 1 wrr rni-T-r 1 e = A
: a i o7 ni - | -I— ] }ar
IasHavanocH BH—HIE\: IIE 615 mgd BT B MR d2 O A0y, ND Als Rl et LI ans R R Aligg RO
NOACHIOETBCH 3HAYHHM
a 6)
smeHmeHusM  of’eMy ) ,
- a Tl
nepeTixanb uepes i i .
" W T — bes wd - L]
pamiansHMR 3az0p Mik e S L |
: TS e
KOpIYCOM CTYNCHIO T2 T P ] -
poboamm KOIecoM. T [ = w
Ilpote HAMBHICTE H"f ~ G H,_,_f"" e, SO N O
GaHAAKHOTO kinga [ | | : o B 1
npmm& RD BAroMoro ﬁr,,u a6 01T D BIm @3 3l nz;;.-.m.iw ‘m TR T u;: ens ooz Al u.::....ﬁ_:';“
IMEHIIEHHA Hanopy B) r)
CTYMEHIO, MO B HATIOMY Puc. 1. XapakrepHcTHRa MaiorafapHTHOTO OCBOBOTO

BUMANKY € HeraTHBHHM  crypenio, OTPHMaHA WUTAXOM YHCENBHOMO MOJENIOBAHHA: &)

ssameM, 00  Hamp nng Gasosoro PK, 6) wis PK Nel, 8) ans PK Ne2, r) ana PK
CTYNEHIO, fK 1 HoTo No3
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KK, e ocHoBHuME niMiTyroummH ¢axrtopamMu mpH mpoektyeaHui. Kpim Toro, 3
XaPaKTEPHCTHKM CTYNIEHK) BHOHO, WO 30HA ONTHMAJEHHX 3HAYEHL 3MICTH/IACA BIIBO B
nopiBHAHHI 3 56a30BHM CTYNEHEM.

Ha puc. 1B OpefcTaBneHo XapakTepHCTHKY CTYIEHIO, o Ga3yeTses Ha poSodyoMmy
komeci Ne2, Sk Oauummo, 3HaueHHA fforo Hamopy € Hal0ITBmMM cepen  ycix
AOCALIKYBaHMX cTynmeniB, mnpore 3HadenHa KKJI - wHafimenmum. @Dopma
EHEPreTHYHOK KPHBOI JaHOr0 CTYIEHID Mac Haibumwmy KpHBH3HY, MO 3HAYHO
aMenmrye fioro pofiounii nianazon. KpiM Toro 30Ha ONTHMANEHHX 3MAYeHL Milnena
BIIBQ Lie OuIblie, HIX ¥ NONCPEAHBOMY BHITAAKY.

Ilfono ocTaHHBEOI XAPAKTEPHCTHKH, MO 4

Npeicras/ieHa Ha puc, Ir, HA HAW NOrAAN N “"--..4\| a——
BOHA € Haiibinbul NpPUIHATHOK y HamoMy | | T ‘mﬁ ]
sunagky. He 3paxaiouu Ha SMilIeHBA 30HH o =~ . e
ONTHMAIEHHUX 3HA4YeHL (AKe € HalfiMeHWM 2 e, ~e_|
yeiX  mocHmEyRaHHX — CTyneHie), Oymo . N3 T~
OTPMMaHO T[apHi HamipHy T4 EHEePreTHYHY :
xXapakrepucruxkn. Ilpn  weomMy  kpuBa ™° 3
EHEPreTHYHO!  XapakTEPHCTHKH 3 yeix o412 : - =
Hi.B MaE Haﬁﬁimm n e xapﬁlf[‘ﬂ'-p, w1F Gl OIT  eld ol 81 0l f2dp, 022
mo 30iTemye Horo poGounii KianazoH. Puc. 2. Tpadiik BifHOCHHX 3MiIEHb
BincoTkosi CHiBBIAHOWIEHHS napaMmerpie IIA TPHOX DOCHIKYBAHUX poBoUmX
AOCJHAIIKYBAHHX CTYNEHIB B MOPIBHAHHI 3 KOMic

GazoruM npuBeneHo B Tabn. 2.

Tabmuna 2- TopiBAAHHEA Pe3yNBTATIB YMCENBHOTO MOJEMIOBAHHS

PK Nel PK Ne2 | PK Ne3
Ko -5% -7,5% 4%
Ky -6,5% +5.6% +3,7%
n % +1,33 -1,2% +),5%

B pesyneTaTi NPOBENCHHA MEPEBIPOYHOTO PO3PAaXYHKY JIONaTek poboumx Komic Ha
MinmnicTs[14] 6yno pcranorneno, mo PK No2 mae npoGnemHy 30HY B ofnacti Brxigsol
KPOMKH, IO MOXE CMNpPHYMHHTH pyiiHyBaHHA nonareil. [lomibui pesyneratd Oyiam
orpAMani i B pobori [14]. Iloao poSounx komic PKNel ta PK MNe3, 1o obugea
340BOJIEHAKOTH YMOBAM MiLHOCTI.

Hns KiEKICHOTO HOPIBHAHHS OTPMMAHHX PE3YNBTATIE PO3PaXYHKIE HA MilHICTE
Gyno BBRENEHO MOHATTS BIAHOCHONO 3MimeHHA nepHepiiHEX OiNSHOK momari, ke
BM3HAYATOCA 32 opMyIoo:

xm
Ar= = 100

it
ac Pt MaKCHMANEHE 3MIMICHHS, MM;

dosx - MAKCHMATHHA TORITHHA npodIED TOMATI, MM.
Ak BumHO 3 rpadika, MAaKCHMATBHI 3IMIlMeHHA cpoocTepiraloThes B PK Ne2,
MiHiMabHI — B PK Nel.
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Buchobky. TaxaM UHHOM, aHATIZYIOTH BCi OTpHMARI pe3ynsTaTH, 5yno npHiHATO
pimenns, mo Ans manorabapurHUX OCBOBHX poGogHx KOMIC 3 HM3bKHM 3HAUCHHAM
xoedilienTy mBMAKOXiAHOCTI Halifineme MAXoMTE PK No3, mo mae npodine NACA.
Iane pobode KOJAecO He TUILKH NOKPAINAIO HaNipHi TA eHEPreTHTHI XapaKTepUCTHKH
CTYMEHIO, & if TOBHICTIO 33/10BOTEHIIIO BHMOTaM MILIHOCT.
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Onncyersca KoOwn'torepHa 3D Momems poropa I'T/{ BAT. MonenowTecs OCHOBHI onepauii i
NEPEXOTA THIIOBHX TEXMONOTIMHUX NPONECIB 31 CKNAJAHHS POTOPIE IHOTO THITY METOLOM IBOX
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