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JOCJIJIKEHHS ITPOITYCKHOI CIIPOMO’KHOCTI 3AJIIBHAYHOI'O HAIIPSIMKY B YMOBAX
IMPUCKOPEHOTI'O PYXY MACAKUPCBKHUX MMOI3AIB

Po3rIsijaeThest aHATITHYHIN PO3PAaXyHOK IIPOIYCKHOI CIPOMOKHOCTI OJTHOKOJIIHHOTO 3a1i3HHYHOTO HANPSIMKY 3 ABOXKOJIIMHUME BCTABKaMU B
YMOBax MPUCKOPEHOr0 PyXy NaCaXKUPChKUX MOi3/iB. JJisi po3paxyHKy HPOITYCKHOI CIIPOMOYKHOCTI MPUHHATI yTO4YHEeH] KoedilieHTH 3ifoMy Ba-
HTaXXHUX IOI3/]IB HA 3aJi3HUYHHUX HAINpsMKax, 00JaJHaHUX aBTOOJOKYBAHHSM IPU Pi3HUX JOBXUHAX OJOK-IUISTHOK Ta MIBUAKOCTI PyXy BaH-
TaXHHUX Ta MPUCKOPEHUX MACAKUPCHKUX MOI3MiB. Pe3yabTaTn HOCTIIKEHb MOXYTh OyTH BHKOPHCTAHI K OpraHisamii pyxy Ha 3ali3HUYHHX

HanpsiMKax 3a IOrOKECHUMH pO3KJIalaMH.

Kro4oBi c/10Ba: 3ai3HUYHUI HAIPSMOK, MIPOITYCKHA CIIPOMOXKHICTB, KOS(illieHT 3iioMy, BaHTaXHI Ta MacaXMPCHKi 1oi31a.

Beryn. B pesynbrari anekcii Kpumy 3’siBuitace He-
00XiTHICTH 301TBIICHHS IEPEeBE3EHHS BAHTAXKIB Ha apecy
moptiB Oxmecekoro perioHy. [HpacTpykrypa 3ami3HHY-
HUX HaANpSMKIB, sKi BeAyTh 10 OmechKOro 3aili3HUIHOTO
By3Jia, BKJIIOYAE B ce0e OJHOKOIIIIHI, JBOXKOIINHHI Ta Of1-
HOKOJIIHI HalpsIMK{ 3 JBOXKOJIMHMUMH BcTaBKamu. Ha-
SIBHICTh PI3HOT iH(PACTPYKTypH Ha IMiAXOAAX JIO MOPTIB,
NoTpeOye OLIHKY IX MPOIYCKHOI CIIPOMOYKHOCTI, 0COOIH-
BO, B YMOBaX IMPHUCKOPEHOTO PyXY MacaKUPCHKHUX MOT3/IiB.

OCHOBHE 3aB/IaHHS 3aJII3HHII — 33JI0BOJICHHS TIOTPEO B
MepeBe3CHHI MacaKUpiB Ta BAHTAXKIB B TIOBHOMY 3asIBIICHO-
My obcs3i [1].

[pomnyckHa CIPOMOXKHICTH 3aTi3HUYHHX HAIpsIMKIB
PO3paxoBY€EThCSl B TIapax MOI3MIB BCTAHOBICHOI MacH, SIKY
MOYKJTIBO TIPOITYCTHTH 32 OAWHUINIO Yacy (TOauHYy, 100y) Ta
3aJIeKUTD Bill: KUTBKOCTI KOJIH Ta 1MEHTHYHOCTI TIEPEroHiB;
CTaHIIIHHUX Ta MDKIIOI3HMX IHTEPBANIIB; 3aCO0IB CHCTEMHU
CLb Ta 3B’s13Ky; IMIBUAKOCTEN PyXy MacaXUPCHKHUX Ta BaH-
TaKHUX TMOI3MIB Ta iH. 3B’5130K MK pO3MipaMu pyXy Iaca-
KUPCHKHX Ta BAHTAXKHHX TMOT3/iB 3MIHCHIOETHCS Yepe3 TpH-
BEJICHHS PO3MIPIB PYXy MACAKUPCHKHX MOI3MIB 10 BAHTAX-
HHX 3 BUKOPUCTaHHAM KOe(ilieHTIB 3HOMY, SIKUH 3aJIeKHUTh
BiJI pI3HULI MIBUIKOCTEHN PyXy MacaKUPCHKHUX Ta BAaHTKHUX
TIOT3/1iB 1 TOKa3ye 3MEHIIICHHS MOKIIMBOI KUTHKOCTI MOI3/IB Y
BaHTAXXHOMY PYCi Yy 3B’S3Ky 3 TIPOITyCKOM IaCaKHPCHKUX
TIOi3/IiB PI3HMX KATETOPiil.

[IpoBexeHi mocmiKEHHS T03BOJISIOTH IPOBECTH OIliH-
Ky MOXJIMBOI MPOITYCKHOI CIIPOMOXKHOCTI 3aJTI3HUYHUX Ha-
NPSIMKIB 110 TIOpTiB O/IECHKOT0 PerioHy Ta HaJlaTd PEKOMEH-
Jalii Mo BIOCKOHAJICHHIO PO3PAXyHKY HASIBHOT MPOITYCKHOT
CIPOMOXKHOCTI OJHOKOMIWHHUX JUITHOK 3 JBOXKOTIHHUMHU
BCTABKAMU B YMOBAX MPHCKOPEHOTO PYXY MacaKUPCHKUX
HOT3/IB.

AHani3 JiTepaTypHHX [JaHMX Ta IOCTAHOBKA
npodaemu. [l po3paxyHKy HPOITyCKHOI CHPOMOKHOCTI
3aTI3HHYHUX HAMPSIMKIB BUKOPHCTOBYEThCS MeTOAMKa [2],
sIKa JO3BOJISIE OTPUMATH MOKIIMBI PO3MIPH PyXY BaHTaKHUX
O3B B 3aJIE€KHOCTI Bl TEXHIYHOTO OCHAILEHHS 3aIi3HNY-
HUX JIIHIA Ta pO3MIpIB pyXy MACaXKUPCHKHX TIOI3IB, SIKi IIPH
He mapaienbHOMy rpadiky pyxy IMOi3iB IMPUBOISATHCS JIO
PO3MipiB BAaHTKHOTO PYXY 4epe3 KoedillieHT 3iioMy.

I[pu po3paxyHKy MPOITYCKHOI CIIPOMOYKHOCTI 3aTi3HH-
YHUX JUISTHOK B JIOCTIKEHHAX [3] peKOMEHIYEThCS Ha CTa-
HI[ISIX BPaXOBYBAaTH TUTBKM OOTOHM Ta CXPEIICHHS IOi3/iB
0e3 ypaxyBaHHs cHel(iKy pyxy NacaXKUPCHKUX Ta MPUMi-
CBHKHX TIOT3[IIB.

B 1pynax [4] aBrop Hajmae peKoMeHmalii Mo po3pooii
rpadika pyxy BaHTaXHHX TOI3/1iB 32 TIOTOPKCHIMH PO3KIIa-
JIAMH B 3QJICKHOCTI BiJl MOJKIIMBOI PO3PAXYHKOBOI IPOITYCK-
HOI CIIPOMO’KHOCTI 3aJIi3HUYHHX HANPSMKIB, alie TPH IEOMY

npuiiMae KoedillieHTH 3HOMy BaHTaKHHUX ITOi3MIB TOCTiH-
HUMH, HE BPAaXOBYE JOBXHHY OJOK-IUITHOK Ta TPHCKOpe-
HHUH pyX MaCaXUPCHKIX MOI3/iB.

Hocmimkernsmu [5, 6] BCTaHOBIICHO, IO iCHY€E HaMi-
pHICTh OOMEKeHb, HAKIAJICHUX HA BEMYMHY MIDKIOI3HHX
iHTepBaIIiB 3 OOKY CUCTEM aBTOMATUYHOTO OJIOKYBaHHS, 110
TPU3BOIUTH JI0 3HIKEHHS! PIBHS HAsIBHOI MPOITYCKHOT CIIPO-
MOXKHOCTI, BHSIBJICHO TEpEIyMOBH JUIs peasizalii Ha Ipakx-
THLI HTEPBAIBHOTO PETYJIIOBAHHS PYXOM MOI3/IB Ha OCHO-
Bi KOOPAMHATHOTO TTO3WIIIOHYBaHHS MOT3/1iB 1 BAKOPUCTAHHS
mudpoBUX MOJENel ciimyBaHHS Toi3na. B poborax [5, 6]
3aIIpOIIOHOBAHO ONWCYBATH AWHAMIKY MEPEMIIIEHHS 110 Me-
PeXi 3aTi3HULb MOi3/1iB OyAb-SIKMX KaTEropii, aje MpH 1bo-
My HE BPaXOBYETBCS MPHCKOPEHUI PyX MAaCaKHUPCHKUX TO-
31iB, SIKMI OKa3ye 3HAYHWH BIUIMB Ha TPOIYCKHY CIIPOMO-
JKHICTB 3aJIi3HUYHUX HATPSIMKIB.

Pozpobneni aBropom [7] GyHKIiOHaNIBHA Ta iHpOpMAa-
1iliHa MoJieNTi cucTeMH iH(opMariifHOro 3a0e3neueHHs! mpo-
eKTyBaHHsI KOMIUIEKCHOTO PO3BHUTKY 3ali3HUIb Pocii BUKO-
pHCTaHi IJIs CTBOPEHHS OCHOBHHX MOJYJIB HPOTrPaMHO-
TEXHIYHOTO KOMIUIEKCY aBTOMATH30BAHOTO PillleHHs Bapia-
HTHHUX PO3PaxyHKIB IIPOITYCKHOI CIIPOMOXKHOCTI 3aJTi3HWY-
HUX JIUITHOK I10 TIEPETOHAX 1 CTaHIIsX, SIKi TAKOXK HE Bpaxo-
BYIOTb YMOBH O€3MEKH pyXy Ha KOJISIX YKp3aJi3HHLI TpH
TIPHUCKOPEHOMY PYCi TACAKUPCHKUX TMOi3MIB [8].

B nmocmimkeHHsx [9] po3ristHyTO poOOTY PO3paxyHKY
rpadika pyxy IMOi3IiB Ha OCHOBI IPOrPaMHOTO KOMILIEKCY
EnpOpyc 3a 1aHUMHU TIPO TOIOJIOTIIO IUISHKH 3aJTi3HHYHOTO
HAIpsAMKY, YMOBaX IPOITYCKYy IIOi3I0IOTOKY, po3Mipax Ta
CTPYKTYpI MOTOKY MACaXHUPCHKHX 1 BAHTAXKHKX TIOI31IB 3 ypa-
XyBaHHSIM: «BIKOH», KUJIBKOCTI NPHUIIMaIBHO-BIIIPaBHUX KO-
JTi Ha TEXHIYHUX Ta TUIBHHYHHUX CTAHIISX, X JOBXKUH, CIIe-
Iiasmizanii, TOImyCTUMHX MIBHAKOCTEH pyXxy. B manux nmoci-
JUKEHHSIX HE PO3ITIIAINCS Pi3HI JOBKHHM OJOK-IUITHOK Ta
BIUUB X Ha KOe(iLlieHT 3HOMY Ta IIPOIyCKHY CIIPOMO>KHICTB.

B nmocnimkennsx [10] HaBemeHI BUMOTH, SIKi 3aCTOCO-
BYIOTBCS JUISI PyXOMOTO CKJIamy Ta iHQPacTPyKTypH 3ai3-
HIUYHUX HAIMpPSMKIB MPY MIBUIKICHOMY PYyCl TTaCaXXUPCHKIX
TIOI3/1iB, ajie He BKa3aHWH BIUIMB IIBHIKICHOTO PyXy Iaca-
KUPCHKUX TOI3/1iB Ha MPOMYCKHY CHPOMOYKHICTh 3aJTi3HUY-
HHX HalpsIMKIiB I BAaHTQKHOTO PYXY.

JIist SIKICHOT OITIHKK HAsIBHOT MPOITYCKHOT CIIPOMOYKHO-
CTi 3aJII3HNYHMX HAIPSIMKIB B YMOBaX MPUCKOPEHOTO PYyXY
MaCaXMPCHKUX ITOT3/1iB MPOBEIEHI IOCIIPKEHHS BIUIUBY KO-
edilieATiB 3HOMy TIpH PI3HUX MIBHIAKOCTAX Maca’KMPCHKUX
TOI31IB yCIX KaTeropiil Ta pi3Hii TOBXHHI ONOK-IUITHOK Ha
TeperoHax, 0COOJIMBO Ha OHOKOMIHHHX Ta OTHOKOTIHHNX
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HampsIMKax 3 ABOXKONIHHMMHM BCTaBKamu. JlaHi BHUMOIHM
BpaxoBaHi B nocmipkeHnsx [11, 12].

Jana cTarTs € mpoJOBKEHHSIM aociimkens [11, 12],
NOB’SI3aHMX 3 MUTAHHSIM KOMIUIEKCHOTO BU3HAUCHHSI HasiB-
HOT MPOITYCKHOI CIIPOMOYKHOCTI Ta BIUIMBY Ha Hel Koedirie-
HTIB 3HOMY IIPH IPUCKOPEHOMY PYCi MacaXMPChKUX MOT3/IIB.

Metoauku po3paxyHKy Koe(illieHTIB 3ioMy BaHTa-
KHUX ITO13]1IB MACAKUPCHKUMHU NPU 3BUUAHHUX MIBUAKOC-
X pyxy (mo 120 xwm/200.) Bigomi [2-7, 9, 10], ane npu
3acrocyBaHHI npuckoperoro (121-160 xm/200.) pyxy He
MOXYTh BHKOPHUCTOBYBATHCS i3-3a JOJATKOBHX BHMOT
0e3meKn pyxy MacaXHupPChbKUX MOi3MiB [8].

Jns OIiHKK TIPOITYCKHOI CTIPOMOYKHOCTI 3aJIi3HUYHHUX
HanpsIMKIB B YMOBaX MPHCKOPEHOTO PYXy MacaKMPChKUX
NOT31iB HEOOXIHO ITPOBECTH JOCIIDKEHHS BIUIMBY Koeilli-
€HTIB 3HOMY TIpU PI3HUX MIBUJKOCTSX PYXY MacaKMPChbKUX
O3B yCIX KaTeropii Ta pi3Hii JOBKHMHI ONOK-IUITHOK Ha
TIeperoHax, Mo sIKMX 00epTaroThes 1M0i3/a, 0COOIMBO Ha OJI-
HOKOJIIHUX HamnpsMKax Ta OJHOKOJIHHMX HampsMKax 3
JIBOXKOJIIHHIMH BCTABKAMH.

ian Ta 3aga4i gociigxenHs. MeToro J0CITiKSHHS
€ BU3HAUCHHS BIUTHBY KOCQIIIEHTIB 3HOMY BaHTAKHHUX IIOi-
3/iB MIPUCKOPEHNMH MACaXUPCHKUMH TOI371aMH Ha TPOITyC-
KHY CIIPOMOYHICTB 3aJTi3HIYHNX HAPSIMKIB.

3amadero NOCTIHKEHHS € OOTPYHTYBAaHHS MOMJIIMBHX
PO3MIpIB PyXy BAHTAKHHUX MOT3/IIB 0 JAUITHKAX 3aJII3HHIHO-
TO HalpsMKy B yMOBAaX IPUCKOPEHOI0 PyXy MacaKHUPChKHUX
HOT3/iB.

JInst nocsiTHEHHS! TIOCTaBJIeHOI MeTH OyJIM TOCTaBJICH]
HACTYITHI 3aB/IaHHS:

1. JocnimpkenHst KoeillieHTiB 3HOMY BaHT)XHHX T10i-
371iB IPUCKOPEHUMH MTACaXXMPCHKUMH TOT3aMH TIPH Pi3HHUX
JIOBXKMHAX OJIOK-IUISHOK.

2. YIOCKOHAJICHO MaTeMaTUYHy MOJEIb PO3PaxyHKY
HasIBHOI TIPOITyCKHOI CIPOMOKHOCTI OIHOKONIHHMX 3aji3-
HUYHHX HAIPSMKIB 3 JBOXKOJTIHHUME BCTaBKaMH, sIka Ha Bi-
JMIHY BiJl iCHYFOUHX, JO3BOJISIE BU3HAYMTH BIUIMB IPHCKO-
PEHOTO pyXy MAacaKMPChKHX IOi3/1iB Ha MPOIYCKHY CIpO-
MOYKHICTB B 3aJI€)KHOCTI BiJ JIOB)KUHH OJIOK-JIISTHOK.

Marepiann Ta MeTOAH AOCHIIKEHHsS NMPOMYCKHOI
CIIPOMOKHOCTi HAa OJHOKOJIHHUX TIJISIHKAX 3 ABOXKO-
JIHUMH BCTaBKaMM B YMOBaX HNPHCKOPEHOI0 PpyXy
Naca)kKMPChbKUX MOi3AIB. MeTOANYHOIO OCHOBOIO BHKO-
HaHHSA KOMIUIEKCHUX JOCII/KEHb €: aHAITHYHUH pO3paxy-
HOK Koe(ili€HTiB 3OMy BaHTKHUX TIOT3/IiB IPUCKOPSHIMH
MACaXMPCHKUMHU TI013/1aMH; MaTEMAaTHIHE MO/ICITFOBAHHST 3a-
JIOXHOCTEH KOedillieHTy 3HOMy Bifl IIBHIKOCTI PyXy maca-
JKUPCHKUX TOi3/1iB Ta JOBKUHH OJIOK-IUISTHOK Ha TIePeroHax.

JInist OIIHKK TMPOITYCKHOT CIIPOMOYKHOCTI 3aJTi3HUYHHUX
HanpsIMKIB TIPA MPUCKOPEHOMY PYyCi MAaca)KUPCHKUX TOT3/IiB
HEOOXIJJHO TPOBECTH JOCITIKEHHS BIUIMBY KOe(illieHTIB
3HOMY ITPH Pi3HUX MIBUIKOCTSIX MACAKUPCHKUX TOI3/IB YCIX
KaTeropiii Ta pizHil JTOBXHHI OJOK-IUISTHOK HA IIEpErOHax,
0 SIKUX 00epTAIOThCSA 01373, OCOOIMBO Ha OJHOKOINIHHIX
HaIpsIMKax 3 JIBOXKOJNIHIMH BCTaBKaMH.

O0’€eKTOM JTOCTIKEHHS € TIPOLIEC TPOITYCKY BaHTaKHO-
TO TOT3J0MOTOKY Ha OIHOKOJIHHOMY 3ai3HUYHOMY HAIIPsIM-
Ky 3 ABOXKOJIIHHMUMH BCTaBKamMu 3Ham stHKa — KoociBka mpu
3aCTOCYBaHHI IPUCKOPEHOTO PyXY MaCaXUPCHKUX MOT3IIB.

[Mpenmer nociifpkeHHs! € mapamMeTpy HasBHOI MPOITycC-
KHOI CITPOMOYKHOCTI BAHTQXKHUX TOT3IIB IIPU MPUCKOPESHOMY
PYCi MacaKMUpChKUX MOI3IB.
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MaxkcumanbHO MOXJIMBA KUTBKICTh BaHTAXHUX IIOi3-
B, sika MOXKe OyTH HPOIMYIIEHE 10 AUTAHII 32 o0y IpH He-
napasneiabHOMY rpadiky pyxy, BU3HAYa€eThCS 3a (HOPMYJIOH0:
— _ AP AP
NBHH - NHaﬂB gﬂC NHC gﬂC Nl'lC 2 (1)

ne N HasiBHA TPOITYCKHA CIIPOMOXKHICTh AUISHKH TIPU

HasB

napaineiabHoMy rpadiky; &, &, — KoedillieHT 3ioMmy Bil-

nc

MOBIHO JUISl TIPUCKOPEHHX Ta 3BUYAHHHMX MACAKUPCHKHUX
N N__— KUIbKICT TMap MPUCKOPEHHX Ta 3BH-

noismis; N,., N,
YaWHUX TTACAKUPCHKUX TOI3/IiB.

Bani3HuYHUI HanpsiMoK 3HaM stHka — Ojieca € 4acTKo-
BO JBOXKOJIMHHM, a Ha JESIKUX IUITHKAX — OJHOKOIIMHNM 3
JIBOXKOJIMHUMHU BCTaBKaMU.

Ha 3ani3Hi4yHOMY HarnpsiMKy B oOepTaHHI 3HaXOAATHCS
18 map macaxupchbKHX MOT3[IB, SIKI PyXalOThCs 31 MIBHIKIC-
TI0 10 120 xM/200 Ta BI Mapy MPUCKOPEHNX MacaKUPCHKHUX
Noi3MiB, sKi pyXaloThesl 3 IIBHAKICTIO Bix 121 mo
160 xkm/200. Po3Mipy macaXXnpchKOro pyxy IMpHAMAIOTHCS
sk 3amaHi. OTKe, pO3paXyHOK MPOITYCKHOI CHPOMOXKHOCTI
3aI3HAYHOTO HANpSAMKy 3HaM’ sHKa — Oneca 3BOIUTHCS /10
BU3HAYCHHS KUTPKOCTI BAaHTKHUX TIOT3/IB, IKi MOXKYTh OyTH
MPOMYIIEHI IPY 33/IaHii KUJIbKOCTI MacaXKUPChKUX MOT3/IIB.

Ha HanpsiMKy 3aiTi3HHYHHX TIEpPEBE3cHb 3HAM SIHKA —
Opeca caMOr0 BaHTAKOHAIPYKEHOIO AUTHHHICHO € [TomiyHa
— KonociBka, Ha sIKii 3HaXOAAThCS 4 OJHOKOMIMHI BCTaBKH,
o0JnazHaHl JABOCTOPOHHIM aBTOOJNOKYBaHHsIM: TpuKpaTHe —
OnekcannpiBka, Bo3necencbk — omoknoct 1141 xw, Buco-
ke — OmiitankoBe, Tpukparae —moet 1113 xou.

Po3paxyHkoBa BenmunHa KoedilieHTa 3HoMy JUIs 3BH-
YalHUX IIBHUIKOCTEH pyXy MacaXUPCHKUX O3B (710
120 xkm/200) cxmamaeTbes 3 MBOX YacTHH. lleprma gactuHa
XapaKTePU3YETHCS PI3HUICIO YaciB XOAY IO PO3PaXyHKO-
Bill NITBHHMIII MACaXUPCHKOTO 1 BaHTa)XXHOTO Moi3ma (oc-
HOBHUII 3H0M - &, ), a Apyra yacTHHA 00YMOBIIIOETHCS HE

KpaTHICTIO iHTEpBaJliB M HMOMYTHUMH HacaXKUPCHKUMHU
Noi3JaMy po3paxyHKOBUM MDKIOI3HHM iHTEpBanam (j10-
NaTKOBHUH 3foM - £ ).

Ha ogHOKOMNHNX MiHISIX 3 IBOXKOJIIMHUMU BCTaBKAMU
OpraHi30BY€ThCsl OE33yNMHKOBE CXpEIIeHHs] Ta OOriH BaH-
TaXHHUX TIOI3/1iB 3BHYAHHUMH MACaXUPCHKUMH MOI3JaMU.
KoeditienTtn 3iioMy JUIs1 TAaCaKHUPCHKUX TOI3/1iB, 10 MAIOTh
OLIBIIY MIBHAKICTH PyXy MO JUISHKaM HDK BaHTaXHI, BU-
3HAYaETHCS 32 POPMYIIOF0:

Ene= Ege T Enoy =1, — 1, +0,5, )]

Aie n, — PO3PaxyHKOBA KUIbKICTb OOrOHIB BAHT&KHKX I1013-

JiB Ha OUIAHLI; 71, — (haKTUYHA KUIBKICTH OOTOHIB BaHTaXK-
HUX TIO013/11B Ha [IJISHIII.

Po3paxyHKOBa KUTBKICTH OOTOHIB BaHTKHUX TIOI3IIB
Ha JTUTTHIT BU3HAYAETHCS 32 (POPMYIIOI0:

t,.(1=A
, — BEH( )+1, (3)
J
p
Je ¢ — 4Yac X0y BaHTaKHOIO I0i3[a IO PO3PaXyHKOBIH

JISHIT, X6.; A— CepeHE CHIBBITHOIICHHS YHUCTOrO Yacy
XOJIy TIapH TO3]1iB, 110 MAOTh OLTBIIY IIIBUAKICT, HDK BaH-
TaXKHI, 1 9acy XOJy Mapy BaHTAXXHHX MOI3/B HA PO3paxyH-
KOBIfl AinsHII; J, — PO3PaXyHKOBHH iHTEpBAI MK MOIYT-
HUMH HOI3JaMU.

dakTnyHa KUIBKICTh OOTOHIB BaHTAXXHUX IOI3IIB HA
JIUISHIT BU3HAYAETHCA 33 (hOpMyJIONO:
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€ t, — 4ac XOJly BAHTaXHOTO [0i371a Mi>k OOTOHAMH, X8.

Yac x0/y BaHTaXXHOTO TI013/]a Mi>k 0OTOHAMHU BU3HAYA-
€ThCS 32 HOPMYIIOFO:
B 7.t tyn

ng =2 5
== ®)

Je 7, — cepelHii iHTepBan NpUOYTTS MACaKUPCHKOIO IO-
13712 32 BaHTQKHUM Ha CTAHILK0 OOTOHY, X6; f,, — 4Yac ymno-
BUTGHEHHS BAaHTQKHOTO TI013/1a Ha TIEPETOHI Mepe]] CTAHIIEI0
00TOHY, X8.

CepenHiii iHTEpBaN MPUOYTTS MACAKUPCHKOTO Toi3/1a 32
BAHTKHIM Ha CTAHIII0 OOTOHY BU3HAYAETHCA 32 (POpMYIIOro:

H
T = T (14 7), (©)
Ie 7. — pO3paxyHKOBWI iHTepBal, x8.; y — KoedilieHT He
IIGHTUYHOCT] PO3TAIIlyBaHHS MIEPETOHIB.

JlonatkoBuii 3HOM MPOMYCKHOT CIIPOMOKHOCTI 00TpY-
HTOBYETBhCSI HE KPATHICTIO IHTEpBAITYy MDK MacaKUPCHKHMH
TO13/IaMH PO3PaXyHKOBOMY 1HTEpPBATy MiXK BAHTQKHUMH TIO-
3namu. Bin Moxe 3minroBatucs Big 0 mo 1. Paxruuna Be-
JMYMHA £, HOCHTH IMOBIPHICHMH XapakTep; y po3paxyH-

Kax &, TpuiMaerses 0,5.

B ymoBax npuckopenoro (Bix 121 go 160 xm/200) py-
Xy MacaKUPCHKUX II0i3/1iB JJaHA METOAMKA PO3PAaXyHKy Koe-
¢iuieHTIB 3HOMy MiIATa€ YTOYHEHHIO BiIMNOBiIHO 0 [8].
BxuBanust hopmyn 1 — 5 HemoIMyCTHMO, OCKIIBKM BOHU HE
BPaxOBYIOTb YMOBH O€3ME€YHOTO MpOITYCKY IPHUCKOPEHUX
TIOI3/IiB IO CTAHIISIX i Yac 0OrOHY BaHTa)KHUX TOT3/IiB.

[aTepBan no npuOYTTIO MOI3AIB Ha CTaHIIIIO MPH HPH-
CKOPEHOMY PYyCi MMaCa)KUPCHKHX MOI3/IiB BCTAHOBIIIOETHCS B
3aJI@KHOCTI BiJ] MIBHAKOCTI MPOXOKEHHS MACaKUPCHKAM
MOI37I0M MDKCTAHIIHHAX IIEPErOHIB BIIMOBITHO CKIIaae:
JUTSL IMBHAKOCTI pyXy A0 120 xm/200 — 6 x8.; 1Sl IIBUAKOCTI
pyxy Bix 121 no 160 xm/200 —20 xs.

Mexanixo-mexuonociuni cucmemu ma KOMnieKcu

[poBeneni nocmipkeHHs] MapameTpiB  KoedillieHTy
31OMy BaHT&XHHUX TMOI3MIB TPHU PI3HIA JOBXKHHI OJIOK-
nminsHoK Bif 1,0 1o 2,6 kv 1 TOBKUHU MIBKCTaHLIIHHOIO Iie-
perony 10 xu moBenw, MO MPU HE MAKSTHOMY MPOJIOKEHI
MACAKUPCHKUX TIOI3/1iB HOT0 YMCeNbHa XapaKTepHCTHKA 3a-
JICKUTH Bifl CHIBBITHOIICHHS IBHKOCTI PyXy BaHTaXKHOTO 1
MAacaKMUPCHKOTO MOi3[]a Ta CTAHIIWHHUX IHTEPBAIIB MPU
obronax. Anpoxkcumarnito kKoedinieHTy 3HoMy Ipu IIBHI-
KOCT1 pyXy BaHTaXHHX MOi31iB 60 xm/200 Ta 3BHUAiHIN
MIBUIKOCTI PyXy Macakupchbkux moi3miB (mo 120 xm/200)
HaBe/IeHO Ha puc. |.

I[IpoBeneHUMHU JOCTIDKEHHSAMH 3 BUKOPHCTaHHAM pe-
TPECHBHOTO aHAJIi3y BCTAHOBJEHO, L0 KOE(DIIEHT 3ioMy
BAHTQXHUX MOT3/iB MACAKUPCHKUMH JUTS IIBUIKOCTI OCTaH-
HiX 710 120 x1/200 MOXKIIUBO pO3paxOBYBaTH 3a (GOPMYJIOKO:

Epae = 0,3591In(V, )+ + €005 @)

ne I, — NOoBXUHA ONOK-AUIAHKHY, Kv; V,

nac

— IIBHAKICTB PY-
=00 KM/ 200.);
. =0,6.

Anpokcumariito koeillieHTy 3ioMy MpH IBUAKOCTI py-
Xy BaHTKHHX TOBBMIB 60 kM/200 Ta IBUIKOCTI PyXy raca-
XUpChbKHX Noi3miB Biz 121 1o 160 kw/200 HaBeneHo Ha puc. 2.

[IpoBeneHUMH JIOCTIHKCHHSIME 3 BUKOPHCTAHHAM pe-
TPECHBHOTO aHaJIi3y BCTAHOBJEHO, L0 KOE(DIIiEHT 3ioMy
BAHTQXHUX MOT3/IiB MACAKUPCHKUMH JIJIsl TIPUCKOPEHOTO Py-
Xy MOJIMBO PO3PaxOBYBaTH 3a (HOPMYIIOLO:

Xy HaCaXUPCBKOIo Ioi3na, km/200, (V)

&,, — JIOJIATKOBUH KoedillieHT 3HoMy, &,

0,

Epe = 0,045V +1, +&,, 8)
IE &,,, — NONATKOBUH KoedillieHT 3Homy, &£, = 3,4.
Haseneni Qopmymn  (7) T1a (8) pospaxyHKy
KOE(DIIiEHTIB 3HOMY BaHTKHUX TMOI3MIB MACAKUPCHKIMU
MOXXYTh OyTH BHKOPHCTaHI IPH PO3paxyHKaX HPOITyCKHOI
CIPOMOXKHOCTI OJIHOKONIMHUX 3aJi3HMYHUX HAaNpsIMKIiB 3
JIBOXKOJIIHHIMH BCTABKaMH.

4,00
/x_—__d(_/—x ¥ =0,3591Ln(x) + 3,1062
3,50 R*=0,9927
= 3,00 y = 0,3591Ln(x) + 2.6062
= R =0.9927
I 2,50
2 /___,4/—‘ v =0,3591Ln(x) + 2,1062
o oy 00 T -
2 /’ R*=10,9927
1,50 v =0.,3591Ln(x) + 1.6062
R®=0,0027
I.OO T T T T T
60 70 80 20 100 110
—— 1 KM 15K —&— 2 KM
——2.5 KM — Jlorapudyugeckuit (2.5 ) — Jlorapudmmdeckuit (2 k)
— Jlorapudyudeckuii (1,5 i) — Jlorapadmmrdeckuii (1 xu)

Puc. 1 — Anpoxcnmanis koedilieHTy 3HOMy IPH LIBUIKOCTI PyXy BaHTKHHUX 10i311B 60 k1/200 Ta IMIBUAKOCTI PyXy MAaCaKHPCHKUX 1013
1B 110 120 xm/200
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6.1 v =0,045x + 5,803
5.9 —_— R2 =0,9898
g
B 57 ¥ = 0,045 + 5,373
£ 5.5 PEE—— R2 = 0,9898
g
2 5.3 y=0,045x + 4,939
. e g e
Z 5.1 P R*=0,9966
=l
= 49
y = 0.045x + 4,509
4,7 + 2
- R’ =0,9966
—
45 ‘
120 130 140 150 160
IIBHNKiCTE PYXY NAcRKHPCHKOTO 01318, KM/TOI
—— 1 KM -+ 1.5 kM —4— 2 KM
=25 KM —— JIuHeIHHEIT (2,5 kM) —— JTuHeHHEIH (2 1)

— JIuHelHEI (1.5 ¥M)

— Jlorapudmmdecknii (1 ku)

Puc. 2 — Anpoxcumarist koeillieHTy 3H0My TpH MIBUIKOCTI PyXy BaHTAKHUX MOi31iB 60 k1/200 Ta IIBHAKOCTI pyXy MAcaKHUPCHKUX 1013~
miB Big 121 no 160 xkm/200

Pe3ynbTaTi A0C/TiIZKeHHS] IPOMYCKHOI CIIPOMOK-
HOCTi HA OJHOKOJIHHUX MINAHKAX 3 ABOXKOJiHMUMHU
BCTABKAMHM B YMOBaX NPHCKOPEHOr0 PyXy HacakKMp-
CbKHUX MOi3AiB. B pe3ynbrari mpoBeaeHNX IOCIiKEHb He-
OOXiTHO BIIMITUTH, IO ampOKCHMALis KOe(ilieHTy 3ioMmy
BaHTAXHUX TO3IB MPH MBHAKOCTSIX BAHTHXHOTO TOI31a
60 xm/200 Ta macaxupcbkoro noizaa no 120 xkm/200 pospa-
XOBYEThCS 32 JIOTApU(PMIYHUM 3aKOHOM PO3IMOJUICHHS, a
TIPU TIPHCKOPEHOMY PYyCl 3 IIBHKICTIO MACAKUPCHKHX MO-
3B Bix 121 10 160 xm/200 — 3a NiHIAHOO HOPMYIIOH0.

[pu 3BHYAIHINA NIBUIKOCTI PyXy MacaKUPCHKHX I10i3-
niB (mo 120 km/200) Ta NIBUIKOCTI pyXy BaHTKHHX HOI3/IB
60 xm/200, momxuHI ONOK-AUIsSHOK Bim 1,0 mo
2,6 kKM Ta CepelHil MOBXHHI MIDKCTaHI[IHHOTO
nieperody 10 kv KoedillieHT 31HoMy Mae KOJH-
BaHHs Big 1,7 mo 3,8.

Ilpr mpUCKOpEHOMY pycCi MacaXKUPCHKUX
moizaiB (Big 121 mo 160 xm/200) Ta MIBUAKOCTI
PYXy BaHTOKHUX TODIIB 60 kMm/200, MOBXKUHI
OJIOK-IsHOK Bix 1,0 o 2,6 xm Ta JOBXKUHHU
MDKCTaHIliiHOTO TieperoHy 10 xm koedirieHT
3WOMY Ma€ KoJIMBaHHS Binx 4,5 10 6,1.

HasiBHa mpoItyckHa CHPOMOXHICTB OIHO-
KOJIIHHOTO 3aJi3HMYHOTO HAIpSIMKY 3 JIBOXKO-
JMAHAMH BCTAaBKAMHU Il BAHTKHHUX TIOI3MIB
Ipy 00epTaHHI Ha HhOMY 18 map macaskMpChbKux
TIOI3iB, SIKi PYXAIOTHCS 31 3BUYANHHOIO IIBHUAKIC-
TiI0 (Ho 120 xm/200) Ta ABOX Tap MPHUCKOPEHUX
MACcaXUPCHKUX TIOT3IB (IBUAKICTH Bix 121 mo
160 km/200), BIIpI3HSIETHCS Bifl pPO3paxyHKOBOI
32 ICHYIOUUMH METOIMKaMHU.

HasiBHa mporyckHa CIIPOMOXKHOCTI OZHO-
KOJTIHHOTO 3aJli3HUYHOTO HAIpSMKY 3 JBOXKO-
JIAHUMHA BCTaBKaMH ISl BAHTAXKHOTO PYXy CKianae 46 map
T01321iB Ha /100y, TIpY 3aCTOCYBaHHI KoedillieHTa 3iioMy BaH-
TaXHUX TIOI3MIB MAacaXUpChbKUMH 1,52, 11t po3mipiB BaHTa-
YKHOTO PyXy 3aJIMIIaeTses 15,6 map noiziB Ha 100y.

HasiBHa mporryckHa cipOMOYKHICTH OTHOKOTIHHOTO 3a-
J3HAYHOTO HANpPSAMKY 3 IBOXKOJNIHHAMH BCTaBKAMH IS
BaHTAXXHOTO PyXy IpW 3MIHHOMY KOe]iIi€HTi 3HoMy BaH-
TaKHUX MOT3/(IB NACAKUPCHKUMH 3 ypaxyBaHHsIM 18 map ma-

[TpomnyckHa CIpOMOXHICTD,
nap noiz0ig

14,5

12,5

11,5

10,5

CaKUPCHKUX TOI3MIB 31 3BUYAMHOIO IIBUAKICTIO PyXy (10
120 xm/200) Ta BOX Iap MPUCKOPEHHUX MacaXUPCHKUX I1013-
JIB B 3QJICKHOCTI BiJT X IIBUIKOCTI Ta Pi3Hil JOBXKUHI OJOK-
ninsHOK Bin 1, 0 0o 2,5 xm It po3MipiB BAHTAXKHOTO PyXy
Mae kormBaHHA Bif 11 1o 14 map nmoi3aiB Ha 700y.

HiarpaMy 3ae)XKHOCTI MOKJIFBOI TIPOITYCKHOI CIIPO-
MOYKHOCTI OJHOKOJIIHOTO 3ai3HUYHOTO HAINpPSIMKY 3
JBOXKOJIHHMMH BCTaBKaMM IJIsI BaHTQKHOTO PyXy INpH
3MIHHOMY Koe(illieHTi 3HOMYy BaHTa)XHHX MOI31iB maca-
KHUPCHKUMHU Ta Pi3HIN JTO0BXHUHI ONOK-IUITHOK Bix 1, 0 no
2,5 kM HaBeJICHO Ha puc. 3.

15 7
14 1 — "N N

13,5 = * *
137 .\"\.—.\.
b e
11 1 — X
10

120 130 140 150 160

IIIBUAKICTD PYXY, KM/200

—— 1 kM B 1 5km 4 2,0kM 22,5 KM

Puc. 3 — Jliarpama 3aJ1e)KHOCTI MOXJIMBOI MPOITYyCKHOT CIPOMOYKHOCTI JIJIsI Ba-
HTa)KHOTO PyXy 3 ypaxXyBaHHAM IIPUCKOPEHOTO PyXy JBOX Map MACAKUPCHKHUX
TOT31iB Ta Pi3HIK JOBXHHI OMOK-IUTAHOK Bix 1,0 1o 2,5 xum

Buxopsun 3 mpoBeieHUX TOCTiIPKEHb MOYKIIMBO KOHC-
TaTyBaTH, 1[0 BUKOPUCTAaHHS ICHYIOUMX METO/IUK PO3paxyH-
KiB TIPOITYCKHOI CIIPOMOYKHOCTI 3aJIi3HUYHMX HamlpsMKIB Ha
JIal0Th TOYHNX pe3yibrariB. [1py 3acTocyBaHHI MpOBENEHUX
JIOCTI/DKEHb OTPUMaHi 3aJIe)KHOCTI IIPOITYCKHOI CIIPOMOX-
HOCTI OHOKOJIWHWX 3aTi3HIYHUX HATPSIMKIB 3 TBOXKOIIIH-
HMMH BCTaBKaMU IIpM BHKOPHCTaHHI NPUCKOPEHOTO DPYyXY
MACAKUPCHKUX IMOI3/IIB NAIOTH OUIb TOUHI pe3YIIbTATH.
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OO0roBopeHHs pe3y/IbTATIB JOCJHIZKEHHS MPOILYCK-
HOI CIIPOMOKHOCTi HA OJHOKOJIiHMX JUISIHKAaX 3 JBO-
XKOJIifHIMHM BCTABKAMH B YMOBaX MPHCKOPEHOI0 py-
Xy nmaca:kumpcbkux moi3giB. HasBHa mpomyckHa cripomo-
JKHICTH OJHOKOIIMHOI IUIBHUIL 3 JBOXKOJIMHUMU BCTaBKa-
mu Ilomiuna — KorociBka 3ali3HUYHOTO —HaNpsIMKY
3nam’siHKa — Onieca JJ1sl BaHTaXHOTO PyXY, SIKa PO3paxoBa-
Ha TP 3MIHHUX KoeQimieHTax 3HOMy BaHT)XHHMX HOI3/iB
MAaCAKUPCHKUMHU 3 YpaxyBaHH;IM 18 map macaKMpChKHX I10-
3B 31 3BMYAHHOIO MIBHAKICTIO pyxy (@0 120 xm/200) Ta
JIBOX TIap MPUCKOPEHNX MacaKUPCHKUX IMOT3IB B 3aJIEKHOC-
Ti Bif| TX IIBUKOCTI Ta Pi3HI TOBXKHHI OJIOK-IUISTHOK Bif 1,
0 10 2,5 kM s po3MIpIB BAHTKHOTO PyXy Ma€ KOJIMBaHHS
Bix 11 o 14 map moizniB Ha 100y .

[pu 3BHYAIHINA NIBUIKOCTI PyXy MacaKUPCHKHX I10i3-
niB (no 120 xm/200) Ta NIBUAKOCTI pyXy BaHTaKHUX TOT3/IB
60 xm/200, kKoedilieHT 3ioMy Mae KonmBaHHS Bif 1,7 o 3,8.
[Tpu nprckopeHoMy pyci Tacaxupchkux 1moizaiB (Bix 121 mo
160 xm/200) Ta MIBUAKOCTI PyXy BaHTaXHUX TOI3MiB
60 xm/200, KoedimieHT 3HoMy Ma€e KoJmBaHHSA Bif 4,5 110 6,1.

HasBHa mpomycKHA CIIPOMOXHICTH OJHOKOMIHHOL
IUIBHMIN 3 ABOXKOJIIMHAMHU BcTaBkaMmu [lomiuna — Koso-
CiBKa 3aJi3HMYHOTO HampsiMKy 3Ham’siHka — Opeca Juist
BaHTAXHOTO PyXy, sKa pO3paxoBaHa 3a iCHYIOYOI0 METO-
JIMKOIO TIPY aHAJIOTIYHHUX BUXIJIHUX JaHUX ckiamae 15,6
nap noi3ziB Ha 100y.

KoeditieHT 31ioMy BaHTa)XHHX O3B ITaCaKHUPCHKH-
MH, PO3paxOBaHHH 3a iICHYIOUOI0 METO/IMKOIO CKiIazae 1,52.

[pu 3piBHSAHHI Pe3yNbTATIB JIOCIIIPKEHb PO3PaXyHKY
HasBHOI MPOITYCKHOI CIIPOMOXKHOCTI /TSl BAaHT)KHOTO PYXY,
SIKy 3allpOIIOHOBAHO aBTOPOM, ICHYIOUOIO METOJHKOIO Ta
(haKTUIHOT MOYKITBOI TIPOITYCKHOI CLIPOMOYKHOCTI JTUTHHHIT
Iomiuna — KomociBka BiIXWIIEHHS CKIIAJa€: IS 3aIrporio-
HOBaHOT METOUKH — 6 %, 1Sl ICHYI0UOT MEeTOIUKH - 23 %.

Jnst Ginbln moranOIeHOro JOCTIIKEHHS MPOMYCKHOT
CIIPOMOYKHOCTI OJTHOKOJIIHOTO 3aJTI3HUYHOTO HATIPSMKY 3
JIBOXKOJIIHHAMH BCTaBKaMH 3allPOIIOHOBAHY METOJIMKY MO-
JKJIMBO TIOTJIMOWTH 33 PaxyHOK BBEIEHHS 3MIHHOI IIBUIIKO-
CTl BAaHTAKHUX MOI3/1iB.

B sxocTi 0OMexeHb, B 3allPONOHOBAHIA METOIUKH
PO3paxyHKy IIPOIYCKHOI CIPOMOKHOCTI Ha OJHOKOJIiH-
HOMY HANpPSMKY 3 IBOXKOJIHHMMH BCTaBKaMH, IPHAHSITI
po3Mipu pyXy HPHUCKOPEHHX IMACAKUPCHKHUX IOI3MiB Ha
JaHii JUTPHAULI. ABTOp HE MOXKE CTBEPIKYBAaTH, IO IPH
3aCTOCYBaHHI 3alPOIIOHOBAHOI METOIUKH PO3PAXyHKY Ha
IHIIMX OJHOKOJIMHUX IIAHKAX 3 IBOXKOJIHUMHU BCTaB-
KaMHu 1HQPacTpyKTypu YKp3ami3HUIll OyAyTh OTpHUMaHi
aHAJIOTI4HI pe3yJIbTaTH.

Po3pobiieni nporeaypy i METoIM MOKYTh OYTH BHKO-
PHCTaHi IpH CTBOPEHHI aBTOMaTH30BaHUX CHCTEM MiJTPUM-
KU TIPUIHATTA pillleHb TPH OpraHi3allii nepeBe3eHb BaHTa-
XKIB 110 OJHOKOJIHHMX 3aJIi3HUYHUX HanpsIMKax 3 JTBOXKO-
JAHAMA BCTaBKaMHM B YMOBaX IPHCKOPEHOTO pyXy Maca-
KUPCHKUX TIO13IB; mpu po3podmi APM mmcrnerdepchkoro
TIEPCOHAITYy ONEePAaTHBHO-PO3MOPSTUNX BIIUIUTIB AUPEKIIN Ta
3aJTI3HUI; TIPH OpraHizallii pyxy BaHTaKHHX ITOT3[IB 3a I10-
TOJPKEHUMH PO3KJIalaMH

PexoMeHIOBaHI 3aJIeHOCTI PO3paxyHKy MPOMYCKHOT
CIIPOMOYKHOCTI OJHOKOJIHHHUX 3aJi3HMYHUX HANpsIMKIB 3
JIBOXKOJIIHHAMH BCTaBKaMH JI03BOJISIIOTH OTPHUMATH OiIbII
TOYHI pe3yJIbTaTH B MOPIBHSIHHI 3 METOAMKAMH, HABEICHUMH
[2-7, 9-12], 3 ypaxyBaHHSM IIPUCKOPEHOTO PYXy Maca)up-
CBKHX IOT3]1iB Ta BUMOT [8].

Mexanixo-mexuonociuni cucmemu ma KOMnieKcu

BucHoBku. B pe3ynbrari NpoBeieHUX IOCIIIPKEHbD
BCTaHOBIIEHO:

1. KoedirieHTn 3H0My BaHTa)XKHUX TOI3ZIB Maca)xup-
CBKHMH, SIKW PYXaroThcsl 31 MBUAKICTIO 10 120 xm/200, 3Mi-
HIOIOTBCSI 32 JIOTAPU(PMIYHIM 3aKOHOM pO3IMOJUICHHS Ta
MaroTh KOJIMBaHHA BifJ 1,7 710 3,8 B 3a/I€3KHOCTI BiJl JOBXKHHU
OJNOK-AUITHOK Ta 3MIHHIA MIBHAKOCTI pyXy NpPUCKOPEHHX
MAaCaXUPCHKUX MOT3IB.

KoedimienTn 3iioMy BaHTa)XKHHUX IOi3MiB Maca’KHUPCh-
KHAMH, KU PYXaroThCs 31 BHUAKICTIO Bix 121 mo 160 xw/200,
3MIHIOIOTBCS 32 JIHIIHOI0 (OPMYIIOI0 PO3MOALICHHS Ta Ma-
JOTh KOJMBAHHSA Bif 4,5 10 6,1 B 3aI€KHOCTI Bif| JOBXHHU
ONOK-AUISTHOK Ta 3MIiHHIA IIBUAKOCTI PyXY NPUCKOPEHUX
MACAKUPCHKUX MOT3IIB.

2. VIOCKOHAJIEHO MaTeMaTH4YHy MOJENb PO3PAXyHKY
HAsIBHOI IPOITYCKHOI CIPOMOXKHOCTI OJHOKOJNIHHUX 3ali3-
HUYHHUX HAMPSIMKIB 3 IBOXKOJIIMHAMHU BCTABKAMH, SIKA HA Bi-
JIMIHY BiJl iCHYFOUHMX, JO3BOJISIE BH3HAYHNTH BIUIAB MPHCKO-
PEHOTO PYXy MAaCaXMPCHKUX MOi3/iB Ha MPOITyCKHY CIIPO-
MOXHICTB Il BAHTQKHOTO PYXY B 3aJISKHOCTI Bil JOBKIHU
OJOK-IIITHOK Ta 3a0e3reduye BIAXWICHHS Bi (DaKTHIHHIX

Ppo3MipiB pyxy 6 %.
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