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Anomauia — Illpeocmaeneno pezyromamu OOCNIONCEHHS 3MIHU XAPAKMEPHOL
naIowi NPoeEKYii enincoiono2o mina, wo opmye HOCo8y 4acmuHy Kyii nio 4ac noaibomy
no oanicmuuniu mpackmopii. JlocnioxceHo psao eninmuyHux No8epXoHv 3 PI3HUMU
Koeghiyieumamu  cniggiOHOUleHHsT nigocell, AKI  GION0BI0AOMb  2e0MeMmpPUUHUM
napamempam Hocosux uwacmur emanroHuux xyas GI ma G7. Ocobnusa yeaea
NPUOINAEMbC  8NAUBY PI3HUX Koeiyienmie CniegiOHOUIEHHs Nigocell eNinMUYHUX
NOBEPXOHb HA 3MIHY XApAKMepHOi niowi ma ix 63aeMO038'130K 3 aepOOUHAMIYHUM
onopom. Memoio pobomu € pospobka ananimuynux mooenel OJisl GUSHAYEHHS 3MIHU
XapakmepHoi NnAowji HOPMANbHUX NPOEKYIU enincoiOHUX NOBEPXOHb, SAKI MONCHA
suxopucmosygamu O0Jisi onmumizayii aepoouHamivHux ¢opm «Kyae. Ilpeomemom
O00CTLIOAHCEHHS € 3MIHA XAPAKMEPHOI NAOWT HOPMATbHUX NPOEKYIU eiNCOIOHUX NOBEPXOHD
8300824C OANICMUYHOI MPAEKMOPIT PYX).

Knwuoei cnosa: oOanicmuunuii  Koeghiyienm, mpaexkmopis — oanicmuyHa,
XapaxkmepHa niowa, Cuia onopy HOmoxy, Kym amaxu, HOpMaibHa NIOWUHA.

Ilocmanoexka npoodaemu. BinoMo, 110 KiHIEBOIO 33/1a4€H0 30BHINIHBOI 0aliCTUKU
€ BUSBJICHHS OaJiCTUYHOIO KOE(IUIEHTY, SIKMM J0MoMarae CTpUIbLSIM IMPOTHO3YyBaTH
MOBEJIHKY KyJII Ha PI3HUX BIJCTAHAX Ta HAJIAIITOBYBATH MPUIIIA ISl IMiABUIICHHS
TOYHOCT1 CTPUILOU. 3aCTOCYBaHHS OAICTUYHUX KaJbKYJISTOPIB CIPOIIYE 1IeH TIpoliec,
JTO3BOJISTFOYH IIBUAKO 1 TOYHO HAJIAMITYBATH MPUIILT 1111 KOHKPETHI YMOBH CTpiibowu. [1ix
TEPMIHOM OaNiCTUYHUN KaJbKYJISTOp MA€ThCA Ha yBa3l MaTeMaTHYHMUM amapart, 10
JI03BOJISIE TIPOPAXyBaTH PyX KyJi Ta BU3HAYUTH ii OaNICTHUHY TPAEKTOPIIO HA 3a/aHy
IPUIIIBHY JUCTAHINIO 32 BXITHUMH TapamMeTpaMy 30BHIMIHBOI 0aliCTUKH, TAKUMU SIK:
Maca KyJIi, Kamiop, IBUAKICTh Y AyIbHOMY 3pi3i Ta inmri[1]. [Ticas mocTpiny, BUTiTalOYH
3 HApI3HOTO CTBOJIA, KyJs OTPUMY€ KYyTOBY IIBHJAKICTH JUIsl CcTaOUTI3aIlii 3aBasiKd
ripockomniuHomy edekry. Lle mpu3BoAUTH 10 MOSBH KyTiB aTaKu a€pOIMHAMIYHOTO OTIOPY
Ha 11 OamicTuyHI1i TpaekTopli. ['ipockomniyHa cTadim3anis TpUMae KyT BEKTOPY HaXHITy
KYJI1 B3JIOBXK BCI€T TPAEKTOPIi MOJBOTY, ajie, 3 IHIIOr0 OOKY, € IPUYMHOIO JIeBiallli KyTiB
aTakd aepoAuHaMIYHOro omnopy. OCKUIBKM KyT aTakyd aepoAMHAMIYHOTO OMNopy Kyl
3MIHIOETBHCA MIJT Yac ii pyXy Mo OaniCTHUYHIN TPAEKTOPIi, BAPTO PO3IIISIHYTH F€OMETPUYHI
acnekTd uporo pyxy. Lle momomoxe BpaxyBaTh iX BIUIMB Yy aHaJITUYHIA MoJeml
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OaICTUYHOTO KAJIBKYJSTOpA 1 TOYHINIE BU3HAYUTH KOE(ILIEHT OMOpYy Ky, SKUH €
KJIIOYOBHM JUTSI PO3PAXYHKY OallicTHIHOTO KoedirienTa. [2].

Ananiz ocmannix oocnioxncenn. Bimomo, mo koedinient omnopy kym (Cq)
BH3HAYa€, HACKUIBKU CHJIBHO MOBITPS BIUIMBAE Ha KYJIO MiJ Yac MOJbOTY. OCKUIBKU
HOJIIT KyJi € Ay’K€ TMHAMIYHUM MPOIIECOM, KOE(DILIIEHT ONOPY 3MIHIOETHCS B 3AJIEKHOCTI]
Bij mBMAKOCTI Ta GopMu Kyii. Floro BU3HAYEHHS € CKJIQJHUM 3aBJAHHSAM, K€ BUMArae
BpaxyBaHHs 0aratbox (i3WYHUX aCIEKTIB B3a€MO/I1T KyJIi 3 TOBITPSIM.

Y dopmyni (1) momaeTbcs aHAMITUYHMA BHUpa3 JJIs BU3HAYCHHS KOEQIIIEHTY
aepoauHamiunoro omopy Cq [1,7]:

__ K

OI_%,OVZ-A’

1)

ne F¢ — cumna omopy, p — HIUIBHICT MOBITPS, V — MIBUAKICTh KyJIi (IIBUAKICTH B3aEMOJIIT
KyJi 3 MOTOKOM), A — XapakTepHa IIoma KyJi (IUIONMHA TONEPEYHOro IMepepisy
HOPMAJTBHOTO JI0 HATIPSIMKY PYXY).

[Tpu BuGOpi aepoarHaMiuHOi GOpMHU KyJIi CINiJT BpaXOBYBAaTH, 110 31 3MEHIIICHHSIM
OTIOpY THCKY 301IbIIy€eThCs cuiia TepTs. Lle mos's3ano 3 TuM, 110 BUAOBXKEHHS (HopMu
KyJIi 3MEHIIyE Omip, ajle OAHOYAacHO 30inbmrye Turomy ii moBepxHi[3]. PosrmsHemo
(dbopMyJTy BU3HAUCHHS CHJIM aepOIUHAMIYHOTO oropy (2).

Fy=[(-Pcos6+z,sing)dA, (2)
A

ne P — Hampyra, BUKJIMKaHa THCKOM BiJl omopy (opMH; Tw — OMIp BIJ CHIHA TEpPTH
BUKJIMKAHWI Hapyramu 3cyBy. BapTo 3a3HaunTH, 1110 TPU BU3HAYECHH1 KOMIIOHEHTH CHJIH
ornopy (opmMu BpaxoBYIOTh IUIOILy XapaKTepHOro TMepepidy, a Mpu BU3HAYEHHI
KOMITOHEHTH CHJIA TEPTS — IJIOILY MOBEPXHI KYJIi, IKa B3aEMO/II€ 3 TIOBITPSIM 1 PO3IICTUTIOE
fioro mapu. Y 3agadax 30BHIIIHBOI OaJIICTUKH, 30KpeMa MpHU BU3HAYEHHI CUJIM OMOPY,
OCHOBHY yBary MpHIUISIOTh KOMIIOHEHTI OMOpPY BiA (OPMHU, OCKUIBKH ii BIUIUB 3HAYHO
HIEPEBUIILY€ BILIUB CHIIK TepTs [7]. LIboMy CIIpHsIIOTH FT€OMETPHYHI aCIIEKTH MOJIBOTY KYJIb
1o OATICTUYHIM TPAEKTOPii, BpaxyBaBIIM SKi MOKHA YTOYHUTH MATEeMaTUYHHUI arapat
onTUMi3alii aepoAMHAMIYHOI (hOopMHU.

Y naHiii poOOTI, NpPEeAMETOM JAOCHIPKEHHS € 3MiHAa XapaKTepHOI IUIOIII
KyJenoAiOHUX TEeOMETpUYHUX (OopM, IO OMHCYIOTh HOCOBY YAacCTHHY KyJi fK
EJIINCOiJaIbHy MOBEPXHIO, B3I0BK OAJIICTUYHOT TPAEKTOPII.

Memorw podomu € po3poOKa aHATITUYHUX MOJENICH 3MIHU XapaKTEepHOI IUIONI
IPOEKIIII ETINCOIAHNX MOBEPXOHb HA HOPMaJIbHY IUIOUIMHY KPHUBOI JIIHII OaliCTUYHOT
TPa€eKTOPIi, sIKIi MOXKHA BUKOPUCTOBYBATH JIJII ONTUMI3allli aepoAMHAMIYHUX (DOPM KYJIb.

Ocnosna wacmuna. B naniii po6oTi, y SKOCTI TEOMETPUYHOIO aCTIEKTY PyXy KyJIi
Ha OaICTUYHIN TpaeKTOpii MPUHUHATO 3MIHY XapaKTEPHOI IUIONII KYJIi B 3aJIEKHOCTI BiJI
KyTa jaeBiaiii cuim onopy v. I1ix TepMiHOM XapakTepHOI IUIOII KyJi OyJAeMO po3yMITH
oty ii 0OBOJy, sika YTBOPIOETHCS MPOEKINIEIO KyJIl Ha IJIOIMIKUHY, III0 HOPMaJIbHA J10
KPHUBOI JIiHIT TPA€KTOPIi MOJIHOTY. 3BAXKAIOUU HA CKIAJAHY POpMY KyJIi IKy YMOBHO MOXHA
PO3JUTMTH HA TPU YAaCTUHU: HOCOBY, LUJIIHAPUYHY Ta XBOCTOBY, y I[ilf CTaTTI OCHOBHA
yBara Mnpu/ijaeHa, caMe HOCOB1i YacTHHI.
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3 ypaxyBaHHSIM BHILE 3a3HAYEHOTO, y SKOCTI AOCHiAHOT popmu Oyno B3SATO
(parMeHT emincoigHOi MOBEpXHI yTBOPEHHH OOEpPTaHHSAM YBEPTI ENINTHYHOI KPHUBOI
HaBKOJIO OuIbIOi  miBOCL. JIOCHIMKEHHS MNPOBOJIMIIOCS 3 TIPYIoK (parMeHTiB
eJINCOITHUX TTOBEPXOHb, 1110 MAIOTh CIIJIbHE 3HAYEHHS BEIMYMHU MaJIOi MBOCL. 3a Maly
NiBBICh MPUUHATO MOJOBUHY KamiOpy kyii .338 (8,58mm). JoBxkuHy OuIb1IOI MIBOCI
PO3Pax0OBaHO B 3aJIC)KHOCTI BT KOC(IIIEHTIB eTINTHYHOCTI K, 16 MaKCHMaIbHE 3HAUYCHHS
JOCIHOrO Aiarna3oHy 3HadeHb K mpuiinsTo 0,111, mo Bignosigae mpomopiii 1:9, ska
JOCTaTHBRO TOYHO BijnoBigae ¢opmi HocoBoi yactuaM Kyii .338 Lapua Mag. SWISS P
Target 19,49 / 300 gr. (etasioHHe CIiBBiIHOIICHHS Iponopiii kym — G7[4]) nus. puc. 1.

Emincoin k=b:a 0 Ky .338x300gr. ~Q
! Y

Puc. 1. HocoBa yactuna kyni

MiHIMaIEHUM Koe(illieHTOM eminTUYHOCTI mnpuiiMaeMo 3HaudeHHs 0,166
(ciiBBiIHOMICHHS TiBOCcei 1:6), 0 BIAMOBIa€ €TAIOHHOMY CITiBBiTHOIICHHS IPOIOPIIiiA
kyni — G1[4]. ¥V Tabmumi 1 HaBegeMo reoMeTpUYHI apameTpu MoOyIOBU EIIICOiTHUX
[IOBEPXOHb.

Taomuus 1
Innexc Koedirient ) [Tno1ma moB310BKHBOTO TTEpEPizy
. ) ) Kamiop 2b, mm | JloBxkuHa a, MM .. 2
dopmu i | emimruyHOCTI K emrmcoina Ai , MM
1 0,111 (1:9) 8,58 38,61 260,1762
2 0,125 (1:8) 8,58 34,32 231,2678
3 0,143 (1:7) 8,58 30,03 202,3593
4 0,154 (1:6,5) 8,58 27,89 187,9051
5 0,166 (1:6) 8,58 25,74 173,4508

[Mapamerp K € xepyrodoro 3MIiHHOIO, 3a JIOIOMOTOKO SKOT MOXKHA BIUIMBATH Ha
reoMeTpuuHy (opMy HOCOBOI YacCTHMHHM Kyji, L0 JOUIIBHO BHUKOPUCTOBYBaTH ¥y
ONTHUMI3alIHIN 3a7a4l MOITYKY ePEeKTUBHOI aepoIMHAMIYHOI (HOPMHU.

Bimomo, mo aepoguHamiuHa Kysis HE TOBMHHA mepeBepratucs Ha 360° Ha
OamictuuHil Tpaektopii. [ToBopot B 90° € MOKIMBUM, alie CBIAYUTH MPO HE CTAOLTLHUMN
nomit Ky [7]. ToMy po3riissHeMo JieBiallito KyTa aTakd acpoIHHAMIYHOTO OIOpY Y Miadyac
PyXy KyJi mo OamicTu4Hii TpaekTopii B niana3oni Big 0°(KoaM BEKTOp pyXy CIIBIAAA€ 3
BEKTOPOM OCi TipockomigHoro obepranHs) m0 90°(komy BEKTOpH 3a3HAYCHHUX OCEH
NEPIEHAUKYISIPHI, TOOTO KyJisl IETUTH O0KOM). Po3paxyemMo xapakTepHi IUIOIII MTPOEKITIH
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BCIX M'ATH enincoiganbHuX (HopM, 3 Tpali€eHTOM 3MIHU KyTa JAeBiamii 5° y 3a3HaueHOMY
Jlamnas3oHl.

Ha puc. 2 300paxkeHo rpadik 3MiHU XapaKTEpHHUX IUION] BiJ KyTa JeBiallii B Mexax
3anpornoHoBaHoro AianasoHa. lIpoanamizyBaBim rpadik MOXHa BIIMITUTH IUIABHICTh
3MIHM KPUBUX I BCIX AOCHIIKYBaHUX (OPM eJIICOINHOT MOBEpXHI. TakoX SBHO

A, Mm?
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Puc. 2. Jliarpama 3mMiHM XapakTepHOI IJIOMII BiJ KyTa AeBiarlii
I eincoiqHuX (opM BiAMOBIAHO A0 KOE(IlI€HTIB €MINTUYHOCTI

BUPAKEHO IMIBUIKUA MPUPICT IUIONII MPH MaMX KyTax JeBiallii, sSKi XapaKTepHI Ha
nixiAoMHI# yacTuHi 6anmictuanoi Tpaektopii [5]. Cynsuu 3 BUMISLYy OTpUMaHOTO rpadiky
MOKHa 3pOOMTH BHCHOBOK MpO MOJIHOMIAIBHUM XapakTep 3aJIeKHOCTI, AHATITHYHY
dbopMy SKOTO MOTPIOHO YTOUHUTH TMPOBIBIIM JOJATKOBE MOCHIKEHHA. B cBOlO uepry
Tpeba BIAMITUTH 3MEHIIEHHS XapaKTePHOI TUIONI JJI BCIX AOCHITHUX (PopM micis KyTa
nesiaiii 80°, 11e IMOBIPHO MOB'sI3aHO 31 3HUKAHHSIM JI0IaTKOBOT ITIOIIII Bl KOJIOBOT KDOMKH
TPaHMINl eJIICOIAHOI TIOBEpPXHI, SKa yTBOPWUJIACA TIOJIOBUHHUM CIYHUM TIEpPepi3oM
eJircoiza mpu CTBOPEHI KyJienoaioHoi hopmu.

JlocniauBiig KpuBOJiHIAHUE pyxy Ky .338 Lapua Mag. SWISS P Target 19,49 /
300 gr. 3a giarpamMor0 BUCOT TPAEKTOPii Ha MPUIIUIbHY naibHICTH 1400M, sika Oyna HamaHa
BUPOOHUKOM Yy BIAMOBITHUX crienudikaIlisax, MO>KHa pO3paxyBaTH MAaKCUMAJIbHUNA KYT
AeBialii aepoguHaMiqHOTo onopy KyJi B 35°[4]. ToOTo 115t BUpilIeHHS IPUKJIaTHUX 33129
30BHIIIHBOT OANTICTUKU AOIUIBHO OOMEXHUTH Jiaa3oH KyTiB JeBiallii B intepsaii Big 0 10
35° st KOHKPETHOT OATICTUYHOT TpaeKTOPii. 3 ypaxyBaHHSM BHUIIIEC HABEICHOTO, XapaKTep
aHAIITHYHOI Mojeni TpadiB Ha puc. 2 MOXKHA ONUCATH SIK KyOluHy 3aJIeKHICTh
XapakTepHOi IUIONI BiJ KyTa Jesiamii. Taka KyOluyHa TMOJIHOMIaJIbHA 3aJICKHICTh
JOCTaTHBO TOYHO OIMCY€ KPHBI, @ PIBHOMIPHUN IHTEpBAI iX B3a€EMHOTO PO3MIILIEHHS
103BOJIsIE cpOpMyBaTH  YHIBEpCAJIbHY aHAIITUYHY MOJIEIb JJIs €MNCcOinHux ¢GopMm 3
pizHuMH KoeditieHTaMu eninTuaHocTi (3).
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wd?

A" (1.k) = f(k)y° + f,y° + fik)y + (3)

ae d — xambp kymi, mM; K — xoedimient emintuunocti; fi3(k) — mominomianbHi
KOEQIIIEHTH, IO PO3PAXOBYIOTHCS K (PYHKINT KOS(DIIEHTY EMNTUYHOCTI; ¥ — KyT CHIIU
OTIOPY B IUTBOBIN TOYIll TPAEKTOPII.

106 BimcaiAKyBaTH MPUCKOPEHHS 3MIHU TUIONI MOOYyIyeMO Tpadik 3aJIeKHOCTI
IHTETPAIbHOTO KOE(IIIEHT 3MIHM XapaKTEPHOI TUIOINIl ENIMCOIAHOI MOBEpXHI Si, BiJ
IMCKPETHOTO KoeillieHTy 3MiHH XapakTepHoi miomii Ri (puc. 3).

Tpeba Big3HAUMTH, 10, IHTETPATBHUN KOSDIIIEHT POCTY IJIOMI Si pO3PAXOBYETHCS
SK BIJIHOLIEHHS XapaKTEepHOI IUIONIl MNpHU IUIbOBOMY KyTi JeBiallli 10 MOYaTKOBO1
XapakTepHOi IUIOLIl MNpH BIJACYTHOCTI KyTa JeBiallii, a JUCKPETHUA NPOMIKHUN
koedimieHTH pocty Ri po3paxoBYIOThCS, SK BIJHOIICHHS JBOX CYMIXHUX 3HA4Y€Hb
XapakTepHuX 1o (4).

R Al o Al @
| 1 1 ]
A(Yna) A(vo)
ae | — iHaeKe (pOpMH eJIICOiTHOI MOBEpPXHi 3 BIAMOBITHUM K; N — MOPSIKOBUI HOMEP

JMICKPETHOTO KyTa JIeBiallil; Yn — LUJIOBHNA KYyT CHJHU OIOPY; Yn — IOMEpEenHiid N-omy
CYMDKHHIA JUCKPETHHH KyT CHUJIHM OTOPY; Yo — HYJBOBHH KYyT CHJIM OTNOpPY (KYT aTakw
BIJICYTHI).
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Puc. 3. I'padik npuckopeHHs 3MiHH XapaKTepHOT IUIOIII
JOCTITHUX ENINCOITHUX hopM

Sk BuaHO 3 rpadiky Ha puc. 3 XapakTe€pHa IUIOLIA IMOBEPXOHb MPUCKOPEHO
30UTBIIYETHCS 10 KyTa aTaku aepoiauHamMigyHOro omopy B 10° y moBepXoHb 3 OUIBIIUMHU
Koe(illieHTaMK eTINTHYHOCTI, Ta npu KyTi 15° mis ¢opm 3 Husbkum K. Bei mocmigni
dbopMu MoKazaau MPaKTUIHO JIHINHY 3aJIeKHICTh TIPUCKOPEHHS POCTY XapaKTEPHOT IIIOMT
BIJl BeMMYMHM KyTa jesiamii cuiam omopy a0 10°. Ha rpadiky HaHeceHO aHAIITUYHO
otpumaHi 13omiHii s kyTiB 10, 15, 25, 35, 45, 80 rpaaycis.
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JlocaiauBiiv  XapakTep KPUBU3HM  130J1HIA  JAOUUIBHO  MPUIYCTUTH  iX
TIOJTIHOMIiaJTbHUH XapakTep 3aJIeKHOCTI Y JOCHiTHOMY Aiana3oni 3minu K. Jlomyckaroun
BUIAJ0K KOJIM KOE(DILIEHT eNTUYHOCTI JOPIBHIOE | TpH SIKOMY MU OJEPKUMO CHEepUIHy
dbopMy HOCOBOI YAaCTHHHU KYJIi, MOKHA MPUNUTU JIO JIOTTYHOTO BHCHOBKY, 1110 BCl 130J11HIi
3iiiayThesa B 'movaTkoBid Touli', koau Ri=1,0 ta 5i=1,0. [le miaTBepHKy€EThCS TUM, IO
XapakTepHa mioma cheprudHoi MOBEpXHI OyJie CTaJIO B HE3aJISKHOCTI BiJ KyTa aTaku.
BpaxoByroun 1m0 107aTKOBY '"MOYATKOBY TOYKY' aHAIITHYHY MOJICTb 130JHIN Tpeda
JOMYCTUTH TaKOI0, 10 MOXKE MaTH KyOl4HY IMOJIIHOMIAJIbHY 3aJIeKHICTh JJI1 YTOUYHEHHS
SIKOT TTOTP1IOHO BUKOHATH JIOJATKOBI JIOCIIPKEHHS 3 MEHIITUMHU 3HAYCHHSAMU KOCQIIIEHTY
SMNTAYHOCTI HIXK TUMH, 1110 MPUAMAIHCS B 111 POOOTI.

VY Tabmuii 2 HaBEAEHO pe3yJibTaTH PO3PAXYHKIB XapakTepHux tom Ai i
koediIieHTIB pocTy ol Ri Ta Si BiJl KyTiB aTaku aepOAMHAMIYHOTO OMOPY Y HIJTEOBOMY
mlara3oHi 1X aesiarii.

Tabmus 2

K [ KT ol 5] 10| 15| 20| 25| 30| 35| 40| 45
rpajyc

AL 2 | 57,82 | 65.48 | 81,90 | 100,85 | 120,24 | 139,27 | 157,55 | 174,83 | 190,90 | 205,60

o Ri| 1,000 | 1,133 | 1251 | 1231| 1,192 | 1.158| 1.431| 1,110 | 1,092 | 1,077

St|  1]1133]1416| 1,744 | 2,080 | 2409 | 2,725 | 3024 | 3302 | 3556

Az 2 | 57,82 | 63.98 | 77,72 | 94,01 | 110,84 | 127,44 | 143,40 | 158,48 | 172,50 | 185,31

@ Rz | 1,000 | 1,107 | 1,215 | 1.210| 1.179| 1,150| 1,125| 1,105| 1,088| 1,074

S| 1]1107|1344| 1626| 1,917 | 2,204 | 2480 | 2,741 | 2984 | 3,205

As. M2 | 57,82 | 62559 | 73.73 | 87,31 | 101,55 | 115,69 | 129,32 | 142,20 | 154,16 | 165,05

= Rs| 1,000 | 1,083 | 1,178 | 1,184| 1,163 | 1,139| 1,118| 1,100| 1,084 1,071

Ss|  1]1,083|1275| 1,510 | 1,756 | 2,001 | 2,237 | 2459 | 2,666 | 2,855

| Aww?|5782] 6195|7181 | 84,04| 96,98 | 109,87 | 122,32 | 134,00 | 14501 | 15494

< Rs| 1,000 | 1,071 | 1,159 | 1,170 | 1,154 | 1.133| 1,113 | 1,096 | 1,081 1,069

- Ss|  1]1071|1242| 1454 | 1,677| 1,000 2116 | 2319 | 2508 2,680

As. 2 | 57,82 | 61,34 | 69,94 | 8084 | 9247 | 104,10 | 115,37 | 126,02 | 135,89 | 144,86

e Rs | 1,000 | 1,061 | 1,140 | 1,156 | 1,144 | 1.126| 1,108| 1,092| 1,078| 1,066

Ss| 1]1061]1210| 1,398 | 1,599 | 1,801 | 1,995 | 2,180 | 2,350 | 2,505

Bucnoexu ma nepcnekmueu. Y 10CiiJpKeHH1 IPOAHAII30BaHO 3MIHY XapaKTepHOI
IUIOLII HOPMAJIBHUX MPOEKIIHM ENINCOITHUX TOBEPXOHb HOCOBOI YACTUHHU KYJII B3JJOBXK Il
OanicTuyHO1 TpaekTopii. BusBieHO, 10 3MiHA IUIONI 3aJeXUTh BiJ KyTa aTaku
aepOJMHAMIYHOTO ONOPY, IO MIATBEPIKYETHCS aHATITUYHUMU MOJEISIMU. 3 OISy Ha
dopmyiy (1) MoxkHa 3poOUTH BUCHOBOK, 110 KoedirieHt onopy (Cq), skuii € o0epHEeHO-
MPOIOPIIIHHUM JI0 XapaKTEPHOI TUIONI KyJi, MOXe OYyTH YTOYHCHHI B KOXXHIN TOYII
TPAEKTOPIi TOJBOTY Yepe3 KyT BEKTOPY aepoJMHAMIYHOIO OIOpYy 3a HaBEACHOIO
bopmysioro (5).

Fd
C (Y?k) = m ) 5
T VAT (k) ©)
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JlocaipkeHHsT MOKas3alno, 10 Te€OMETPUYHI MapaMeTpu HOCOBOI YacTHUHHU Ky,
30KpeMa KOEQILIEHT CIIBBIIHOIICHHS MIBOCEH, 3HAYHO BIUIMBAIOTH HA aepOJIMHAMIYHI
XapaKkTepUCTUKU Kyi. OTpuMaHi pe3yJbTaTH MOKYTh OyTH BUKOPUCTAHI JIJIs TO1aJIbIIIOTO
BJIOCKOHAJICHHSI KOHCTPYKUINA Kyjb. JlOCHIIMBIIM I1HTErpaibHU KOEPIIEHT pOCTY
XapaKTEPHOI IO KyJIl BCTAHOBJICHO, 1110 B MIAHOMHIN (a3l MONbOTY KyJi XapakTepHa
IUIOIIa TPUCKOPEHO 3pocTae B cepeanboMy y 1,4 pasu. Takuil cyTTeBHIl mpupic
XapaKTEPHOI TUIONI Ha MOYATKOBIA AUISHIN TPAa€eKTOPili 3 HAI3BYKOBOKO IIBUJKICTIO B
3Maxa, 3HaYHO BIUTMBA€ HA CUJIy OINOPY Kyl Ta, K pE3yJbTar, HA ii acpoAMHAMIUHY
e(eKTUBHICTh Ta MaJBHICTh IMOJBOTY, IO Mae OyTH BpaxOBaHO IpPU BHU3HAYECHI
Oamictuunoro koedimienty. IloBomi mamiHHS MIBHUAKOCTI KyJi B3JOBX OalliCTUYHOL
TPAEKTOPIi, TPUPICT XAPAKTEPHOI TUIONI 3MEHIIYETHCS, @ Pa30M 3 IIUM 1 3MEHIIY€EThCA
BILJIUB 3MIHU XapaKTEePHOI TUIOII Ha 3MiHY KOS(DIIIEHTY OMOpYy.

MaremaTudHi MOJIENI PO3PaxXyHKY OATICTUYHOIO KOE(ILIEHTY, SIKI BAKOPUCTOBYIOTb
ycepenHene abo CeTMEHTHE 3HaueHHS KOe(IIIEHTY Omopy Kylii, MOXYTh OyTH yTOYHEH1
3alPOMOHOBAHOI0 MOJICIUTIO PO3PaXyHKY KOE(ILIEHTY OMOpY y KOXKHIM HUTbOBIM TOUII
TPAEKTOPII, IKUI MOXKHA BUPA3UTH uyepe3 (DYHKIIIO KyTa AeBiallii CUJIM opy Ta KoeilieHTa
eJMINTUYHOCTI. Takuil NiAXiA BpaxyBaHHS T€OMETPUYHUX AacleKTIB KyJl y KOXHIN
PO3paxyHKOBIH ToULll Ha OANICTUYHINA TPAEKTOPIT Uepe3 3anpornoHOBaH1 aHAIITUYHI MOJIENI
JIO3BOJIUTH peajli3yBaTH amapar po3paxyHKy Koe(illleHTy omopy Yy Mporpamax
O0YMCITIOBAIBHOT Ta30AuHaMIKK. [ImaHyeTbcs MOCTHIAWTH BIUIMB I1HIIMX T€OMETPUYHHUX
dbopM KyJii, KpIM €JIICOITHNX, Ha XHI aepOJMHAMIYHI BJIACTUBOCTI 3 METOK BHSIBJICHHS
OUTBII €pEeKTUBHUX (POPM.
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