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3anpononosano nioxoou 00 CKOpOUeHHs uacy nepedy8aHHs NAcaMicupie y 00po3i npu
Nepeee3eHHAx Y MIidCOONACHOMY ChONy4eHHi. Busaenemo i npoananizogano — NpuduHu, wWo
0OMedNCYIOMb WBUOKICMb PYXY HA 3ANI3HUYHIN OLIbHUYI. 3anponoHo8aHo MamemamuiHy Mooeib
NPUSHAYEHHS CXeMU 3YNUHOK NPUCKOPEHUX NOi30i8 MIHCOONACHO20 CNOLYYEHHS, WO CKIA0AEMbCA 3
EeKOHOMII 8 eKCHIYamayitiHux eumpamax, eKOHOMIi y 8UMpamax nacaxcupia, sKi 3Haxo0amvcs 6
noi30i @ pe3ynbmami cKACy8anHs 3YRUHKU, I BUMpPam, 00yMo81eHux 000amKo8UM YaAcoM OYiKYBAHHs
nacasfcupie 3ynUHHO20 NYHKMY, Wo CKACO8AHUll, NI3HIUWO020 Noi30da.

Knwuoei cnosa:. npuckopenuii noizo, nacaxcupcoki nepege3enHs, 3VAUHHUL NYHKM, cXema
3YNUHOK, eKOHOMISL BUmMpam.

Ilpeonooicenvt N00X00bl K COKPAUWEHUIO 8peMeHlU NpeObl8aHUs NACCANCUPO8 8 NYymu npu
nepeso3kax 6 MexcobnacmHoMm coobwenuu. Bbolsgnenvl U NPOAHATUBUPOBAHLL  NPUYUHBL,
ocpanudusalowue  CKOpoCmv — OBUICEHUS HA  JiCee3HOO0PONICHOM  yuacmke. IIpednoocena
MAMemMamuyeckas MoOeib HA3ZHAYEHUs CXeMbl OCMAHOBOK YCKOPEHHLIX N0e3008 MedNCO0IACmHO20
CO00WeHUsl, cCOCMOoAWAsn U3 dKOHOMUU 8 IKCHIYAMAYUOHHBIX PACX00ax, IKOHOMUU 8 pPACX00ax
naccaxicupos, HaAxoo0AWuUxcsi 6 noesoe 6 pe3yivbmame OMMeHbl OCMAHOBKU, U PACcX0008,
00YC08NIEHHBIX OONOJHUMENbHBIM BPEMEHEM ONCUOAHUSL NACCANCUPAMU OCMAHOBOUHO20 NYHKMA,
KOMOopbwlll omMeHeH, bonee no30He20 noe3od.

Kniouesvie cnosa. yckopenHwvili noezd, NACCaiCUpcKue nepego3ku, OCHMAHOBOYHLIL NYHKM,
cxema 0Cmano80K, IKOHOMUSL 3ampan.

One of the main directions of improving the efficiency of passenger transportation is the
introduction of a system of accelerated trains of inter-regional traffic, subject to the abolition of
stops at separate points, which give a slight accumulation of passenger traffic. The paper proposes
approaches to reducing the time spent by passengers on the road when traveling in interregional
traffic. Reducing the passage time of a passenger train can be provided in two ways: as a result of
organizational and technical measures, such as the temporary cancellation of stops at separate
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points, which give a slight accumulation of passenger traffic and as a result of modernization of
permanent devices, which, if necessary, includes and rebuild.

The reasons limiting the speed of movement at the railway station are revealed and analyzed.
As a result of the cancellation of stops at separate points, the operating costs associated with the
additional mechanical work of rolling stock in the process of acceleration, deceleration and
parking will be reduced; expenses connected with delay of passengers on the way in the train; but
on the other hand, the costs of additional waiting and passage of passengers residing at the
stopping point will be increased.

To solve the problem, a mathematical model for the scheme of stopping of accelerated trains
of interregional communication was developed. To solve, that is, to identify possible stops in a
small number of permissible solutions, it is possible to use a method of perforation with a constraint
that provides a rigorous approach. The application of this method is based on the following: the
criterion, in which the overall effect is taken, weakens the property of addiction, as well as a
relatively small number of possible solutions (given the fact that a certain number of stops persists,
as well as the fact that achieving a given time reduction the course of canceling one stop is not
provided, and at least four or five, the number of possible solutionsis further reduced).

Sopping points at which stops are canceled are selected based on the maximum effect due to
cancellation of the stop, as well as the possibility of moder nization of permanent stopping devices.

Key words. accelerated train, passenger transport, stopping point, stop scheme, cost savings.

Beryn. OgauM 13 OCHOBHUX HaIIpSIMKiB
MiIBUIICHHS €()EKTUBHOCTI  MaCaXHPCHKHUX
NepeBe3eHb € BIIPOBADKCHHS CUCTEMHU IPH-
CKOpPEHHX TOi31iB MIX)K0O0JIACHOTO CIHOJIY4YEHHS
32 YMOBHU CKAaCyBaHHS 3yIMHOK Ha PO3IUTEHUX
MyHKTaX, 10 JAlOTh HE3HAYHE HAKOMHYCHHS

MacakKUPOIIOTOKY.
AHajdi3 ocTaHHIX JocChigKkeHL i
nyOaikamiii.  [lacaxupchki  TepeBE3CHHS

3aJI3HUYHUM TPAHCIIOPTOM MO MIBUIKICHUX 1
BHCOKOIIIBHJIKICHUX MAariCTpajiiX CTBOPIOIOTH
JOCUTHh 3HAYHY KOHKYPEHIIIO iHIIUM BHUAaM
TpaHcropTy (aBTOMOOITLHOMY Ta aBialiiHO-

My), 0COOJIMBO Ha cepeaHix BiactaHsx [1, 2].

Po3BuTok B VYikpaiHi MBUAKICHUX TacCaKHp-
CBKHUX TEpPEeBE3€Hb JI03BOJIUTH 3HAYHO ITiJIBU-
IIUTH 3HAYCHHS 3aJi3HHIL Y TPAHCIOPTHIN
CHCTEMi Ta OTPUMATH MEPEBI3HUKOM 3HAYHUN
MPpUOYTOK.

JlocipkeHHST PO3BHUTKY IIBHIKICHHX 1
BHCOKOIIBHJIKICHUX MaricTpaneii Kwuraio Ta
€sportn  [3] cBimUMTE TPO  3POCTAHHS
€KOHOMIYHOTO TIOTEHITIay JepkKaBh, OTKE
Taki MiJXOAW MOXYTh OyTH BHUKOPHUCTaHI 1 B
VYkpaini, ocobauBo B mepion pedopMyBaHHS
TPAHCIOPTHOI Tay3i.

Pesynbratt gocmimkeHb, HaBEIEHI B
po6oTi [4], BKa3ylOThb Ha MOXIUBICT Y

KOXXHOMY KOHKPETHOMY BHUMAJKY 3/1HCHEHHS
PEKOHCTPYKITiT TiHii JUTSt BBE/ICHHS
HIBUAKICHOTO MacaXUPChKOTo pyxy
BCTAHOBUTH KPUTUYHHUN MACAKUPOMOTIK abo
KUTBKICTh TIBHUIKICHHX TOI3/iB, TMPHU SKOMY
3abe3neuyeThcss e()EeKTHBHE BUKOPHUCTAHHS
KamiTaJbHUX BKJIAJICHb. Ane npu
BIIPOBA/DKEHHI  IMIBHJKICHOTO pyXy Tpeba
BpaxoByBaTH 1 JOJAaTKOBI (aKTOpH, IO
BIUTMBAIOTh Ha €()EKTUBHICTH MPOIO3HILIH.

BusznayenHsi MeTM Ta 3aBJaHHS
pociimxkenasa. OCHOBHA MeTa JIOCHIDKEHHS —
CKOpPOUYEHHS 4Yacy rnepeOyBaHHS TMAaCaXHPIB Y
JI0pO3i  mpW  OpraHizamii  MiX0O0JIacCHOTO
CIOJTyYEHHS. OcHOBHUMHU 3aBJIaHHSAMU
JNOCTIDKEHHST €  BU3HAYEHHS  OCHOBHHX
BUXIJIHUX  JaHUX, TPOBEACHHSI  aHATI3Y
OOMeXeHb IIBUAKOCTI Ha  3aJi3HUYHOMY
MIOJTITOH1, PO3POOICHHS MaTeMaTUIHOI MOJIE1
MPU3HAYCHHS CXEMHU 3YIMUHOK MPUCKOPEHHX
MO13/11B M1’KOOJIaCHOTO CIIOJTYYCHHS.

OCHOBHA YacTHHA  JOCJiIKeHHS.
CkopoueHHST 4Yacy XOAy HacakUpPChbKOTO
moizma Moxe OyTu 3a0e3nmedyeHo JaBoMa
criocobamu:

- Y pe3ynbTaTi OpraHizaniiHo-TeXHIYHUX
3axX0/liB, TaKUX SK THMYacOBE CKAaCyBaHHS
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3YOUHOK Ha PO3AUIBHUX IMYyHKTaX, [0 Jar0Th
HE3HAYHE HAKOTTMYCHHS MaCaXKHPOIOTOKY;

- MoJepHi3auii MOCTIHHUX NPHUCTPOIB,
SKa B pa3l HEOOXIMHOCTI BKJIIOYAE 1
PEKOHCTPYKIIIO.

[Tepmmii eran BkiItodae B cebe dopmy-
BaHHs BUXiMHOI iH(poOpMaIlii, siKa TOJArae B
HEOOX1THOCTI BUSBJICHHS 1 aHaJi3y NpPUYHWH,
10 OOMEXYIOTh IIBHJIKICTh, & TAKOX HAasIBHO-
CTi ICHYIOUMX 3YMHHOK 1 Yacy, IO BHTpaya-
€ThCSI HA I 3yNUHKU. AHAII3 OXOIUIIOE
OOMEXEHHsI TIBUIKOCTI, 3aJIeKHI BIJ CTaHy
MOCTIHHUX MPUCTPOIB, CKOPOUCHHS HaCy XOIY
B PE3yNbTaTl 3HATTA IUX OOMEXKEHB, €KOHO-
MiIO B 4aci X0y IPH CKaCyBaHHI 3YIIMHOK.

OnHOYacHO 3 BUSBIICHHSM TMPHUYWH, SIKi
OOMEXKYIOTh IIBUAKICTh, BHU3HAYAIOTBCS 1
MOKJIMBI 3aXOM MIOAO IX JIKBimamii, a TaKOX
KaImiTaJOBKJIAICHHs, HEOOX1IHI JJIsl peaizarii
3axo/iB [4].

Buxinai gani ans BuOopy parioHalIbHOT
CXeMH 3yIMUHOK Ha YMOBHHUX PO3IIIBHUX
MYHKTaX BKJIIOYAIOTH Y cede:

2 6040
50
40
30-
20-
10 -

Vmax =100 g/Ton

- KUTBKICTh ICHYIOUHX 3yITUHOK;

- KITBKICTh ~ TTaCAXHMPIB  Ha
BiJIITPABJICHHS;

- KITBKICTh TIACaXHPIB HA TPOMIDKHHX
PO3AUIEHUX MMYHKTAX;

- Yac, HEOOXIAHUI Ha PO3TiH, YIOBLUIb-
HEHHS 1 CTOAHKY TMOI3iB Ha KOXHOMY
3YITUHHOMY TTYHKTI.

Buxigai  gaHi IS KOHKPETHOTO
MOJIITOHY MOJKJIMBO OTPUMATH 32 JIOTIOMOTOIO
METOJIIB  MaTEeMAaTHYHOI  CTAaTUCTHKU  Ta
peanbHUX YMOB POOOTH TIOJIITOHY.

Hpyruii  eram  Bkmouae B cebe
MIPOBEICHHS PO3paxyHKiB 3 METOO
BU3HAUEHHS ICHYIOUOTO Yacy XOHdy, a TaKOK
MaKCUMAaJIbHO MOXKITUBOTO CKOPOYCHHS Yacy
XOJTy TIPH 3HATTI BCiX 0OMEXKEHb IIBUIKOCTI.

MOXIIUBICTh BBEIECHHS MPHCKOPEHUX
Noi3/1iB  MIDXKOOJIACHOTO CIOJY4EHHSI IPYHTY-
€THCS HA aHATI31 TEXHIYHUX XapaKTEPHUCTHK 1
MPUYKH, 110 OOMEXKYIOTh IIBUIKICTb.

Ha pucynky npencrasieni gakropw, 1o
0OMEXYIOTh HIBHJIKOCTI PYXY.

CTaHIAX

Vmax =120 km/Toq

foN Lo

Puc. @akTopu, 1110 0OMEXYIOTh IBUIKOCTI PyXY:
a —npu mBuakocti 100xkm/rox; 6 —npu mBuakocti 120km/rox

Ananmiz oOMeXxeHb IIBUAKOCTI Ha
ymoBHOMY moJiironi I1 — /I mokasas, mo mpu
piBHI Vmax = 100km/rox HANOIIBII
MNOIIMPEHUMH € OOMEKEHHS WIBHIKOCTI IO
CTaHIIIAX, JIe MapKa CTPUTIOYHOTO TIEPEBOAY HE
BIJIMOBIa€ I[LOMY PIBHIO IIBHAKOCTI 1 TIpHU
po3TamryBaHHI  CTPUIOYHOTO TEPEBOAY B
KpUBIiii, a TakoX OOMEXKEHHs, IOB'A3aHi 3
HEJIOCTATHIM MiIBUIIEHHSAM 30BHINTHBOT PEUKH

B KPUBHX 1 HEIOCTaTHIM paJiycOM KpHBHX.
[Tpu 30inpmenHi mwBuakocti g0 120 km/rox
3HQYHO  3pOCTa€  KUIBKICTb ~ OOMEXEHb
IIBUAKOCTI 4epe3 HEAOCTaTHIO BEIUYUHY
ITIIBUIIICHHS 30BHINTHLOT pEWKH B KPUBHUX Ha
meperoHax 1 HEBIANOBIAHICTH  MapKu
CTPUIOYHOTO TEPEBOAY PIBHIO MaKCUMaJIbHOT
[IBAAKOCTI HA CTAHI[ISX.
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BinmoBigHO 10 TEOPETUYHHX TMOJIOKEHB
CKOPOYCHHS 4Yacy XOJy JOCSTa€eThCs 3a
paxyHOK KOMIUIEKCY B3a€MOIIOB'SI3aHUX
3aX0iB  MmoA0 (OpMyBaHHS ONTUMAIBHOI
CXEMH 3YIHUHOK 1 BIOCKOHAJIEHHS NapaMeTpiB
MOCTIHHUX MPUCTPOIB.

Ha nanpsmMkax Mi>koOIacHOTO 3HAYEHHS,
[0 MalTh HEBEIUKY TMPOTSKHICTE 1, K

NpaBUJIO,  BEJIUKY  KUIBKICTH  3YNMHUHOK,
CKOPOYEHHS 4acy XOAy, IO JOCATaeThCS 3a
paxyHOK BIOCKOHAJICHHS napameTpiB

MOCTIHHUX TPHUCTPOIB, HE MOXKE 3a0€3MEeUUTH
3alaHuil  PiBEHb, OCKUIBKH JIOBXKHHA IIHX
HaNpsMKIiB, SK 3a3HAYCHO BHWIIE, HEBEIUKaA, a
OTXKe, 1 KIJTBbKICTh OOMEXKEHb IIBHIKOCTI, MPH
3HATTI SIKUX CKOPOYYETHCA Yac TepeOyBaHHS
nmacakupa B JIOpPO3i, MOXE BHUSBHUTHUCA TEK
HEBEJIMKUM 1 HE JaCTh HEOOX1THOTO e(PeKTy B
€KOHOMIT yacy.

YMOBHI TIO3HAaYeHHS JI0 PHCYHKY:
1 —HenmocTaTHe MmiIBUIIEHHS 30BHIIIHLOI Peii-
KM, 2 —HEJOCTaTHIN pajiyc KpuBOi; 3 — CTpi-
JIOYHI MepeBoy; 4 —ITy4YHI Copyau; S5 —ma-
CaXHUPCHKI MIIaTHOpMH; 6 —3eMIISTHE TTOJIOTHO.

ToMy cTBOpeHHS yMOB, IO HEOOXiTHI
IUIE  BBEIEHHS  TNPHUCKOPEHUX  TIOi3IIB
MDKOOJIJACHOTO CIOJYYCHHSI 1 MOJIATAIOTh Y
3a0e3nedYeHHl MIHIMaJIbHOTO Yacy mnepeOyBaH-
HS TIacakhpa B JIOpO3i, TOBHHHO 3/IHCHIOBA-
THCSI KOMITJIEKCHO 3a PaxyHOK OpraHizarfiifHo-
TEXHIYHUX 3axX0/IiB i BIOCKOHAJIECHHS
rapameTpiB MOCTIHHUX MPUCTPOIB.

[Ipu nmocsirHeHHI eKOHOMIi B dYaci 3a
paxyHOK OpraHi3alliiHO-TEXHIYHHUX 3aXO/IliB
[UITXOM THUMYAacoBOI BIJIMIHM 3YIHUHOK Ha
NESKUX PO3AUIBHUX TYHKTaxX, MacaXupH, sKi
NpPOXXUBAIOTH TaM, OyAyTb BiJUyBaTH IEBHI
coIiaybHI HE3PYYHOCTI, 110 MPU MpU3HAYCHHI
CXeMH 3YMUHOK HEOOXIHO MO MOXKIIUBOCTI
3BECTH JI0 MIHIMYMY.

3  ypaxyBaHHSM  BUIICBUKIAJCHOTO
MOCTABJICHE 3aBJIaHHSI MOXKHa CHOPMYITIOBATH
TaKk. TPU3HAYUTH TaKy CXEMY 3YIHUHOK, sKa
IpU MaKCUMaJbHINA IX KUIBKOCTI 3a0e3nmeuna
0 piBEHb CEpeaHBOI MIBHJIKOCTi, TPH SKOMY
JOCSTAEThCSI HEOOXIJJTHE CKOPOYEHHS Yacy
X0y B TAaHOMY HaNPSIMKY.

VY pe3ynpTaTi CKacyBaHHS 3YIMUHOK Ha
PO3IITBHUX MYHKTax CKOPOTSATHCS
eKCIUTyaTalliiiHi ~ BHTparTH, moB's;3aHi 3
JI0JTATKOBOI0 MEXaHIYHOIO POOOTOI0 PyXOMOTO
CKJIaqy B MpOIECi PO3TOHY, YNOBIIbHEHHS 1
CTOSIHKM; BHUTpPATH, TOB'S3aHI 3 3aTPUMKOIO
MacakupiB B JOPO3i, M0 3HAXOATHCS B MOI31l,
ane, 3 1HIOro OOKy, 30UIbIIATHCS BUTPATH,
3YMOBJICHI JIOJJaTKOBUM YacOM OYIKyBaHHA 1
Mpoi3ly MacaXwWpiB, SKI TPOKUBAIOTH Ha
3YONUHHOMY ITYHKTI, IO CKACOBYETHCH.

MaremMatuuyHa MOJENbh PU3HAYEHHS
CXeMH 3yIMHHOK  TMPUCKOPEHUX  MOI3MIB
MDKOOJIACHOTO CIIOJIYYEHHSI CKJIQJAEThCS 3
OKPEMHUX EJIEMEHTIB, III0 BU3HAYAIOTh Mepepa-
XOBaHl BHIIE (AKTOPH 1 XapaKTepU3yHTh
MPOLIEC Y HIJIOMY:

1) ekoHOMIS B eKCIUTyaTaIll iHIX
Butparax AC,.,, ika 00yMOBJICHa €KOHOMIEIO
B CHEPreTUYHHX BHTpATax, IOB'SI3aHUX 3
JIOTATKOBOID ~ MEXaHIYHOI  POOOTO, IO
BUTPAYAETHCS B nporeci pO3rony,
YHOBIJTBHEHHS 1 CTOSIHKH 1013712, MJTH TPH:

ACiocm = Zp:Ml y (1)

i=1

ne P — KUIBKICTh 3YMMHOK Ha MPOMIKHHX
PO3IITLHUX MYHKTaX, 10 BIAMIHSAIOTHCS,

M; — ©eKOHOMiS B eKCIUTyaTalliiHuX
BHUTpaTax, sika OOYMOBJICHa EKOHOMIEIO B
CHepreTHYHUX  BUTparax, TOB'I3aHUX 3
MEXaHIYHOIO POOOTOI0 PYXOMOTO CKJIaay B
pe3yabTaTi CKacyBaHHS 3YIUHKH Ha I-My
PO3IITLHOMY ITYHKTI, MJTH TPH;

2) €KOHOMIisl y BHUTpaTax IacaKUpiB
A3, K1 3HAXOIATHCS B TOI3/ll, Y pe3ybTarTi
CKaCyBaHHsl 3yINHHKH Ha i-My PpO3IUIBHOMY
MYHKT1, MJTH TPH:

03, =5 (ny + 3. n)AL
nac 60i=1 nO = n i(ocm) (2)

7€ M — KUIBKICTh BCiX ICHYIOUHX 3yIMUHOK Ha
[[bOMY HANPSIMKY;

a,, —  BapTiCTh
MJIH TpH/TIac.TO;

MacaXupo-TOIUHHU,
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Np — KUTBKICTh MAacaXUpiB, SKi CUTH B TMOi3]
Ha CTaHIIii BIANPaBICHHS, TIaC;

N — KITBKICTh MACAXUPIB, K1 CUTH B TOI3]T
Ha I-My pO3AUTBHOMY IyHKTI, € 3yIMUHKa
nmoizma 36epexeHa, mnac;,

Atioem) — eKoOHOMi B yaci B pe3ysbTari
CKacyBaHHS 3YNUHKHA Ha I-My pO3IIILHOMY
MTYHKTI, XB;

3) BuTpaTu All,,., 00yMOBJIEH]
JIOTATKOBUM YacOM OYIKYBaHHS TacCakKUPiB
3YIIMHHOTO  IIYHKTY, 110 CKaCOBaHHI,
MI3HIMIOTO TII0i34a 1 JOJAaTKOBHM 4YacoM
nepeOyBaHHS X Ha LUIAXY NPSMYBaHHA 32

paxyHOK PpI3HHIII B IIBUIKOCTAX PYyXY
P
zAi = AC(ucm) +A3
i=1
3a YMOBU
b2
EAti(ocm) 2 At3(ocm)
n,>0 ’ (5)
n, >0
ne 2A; — cymapHuii edekT, OTpUMaHUN Yy

pe3yNIbTaTi CKacyBaHHS JCSIKUX 3yIMHHOK, MITH
TPH;

Aty (,cm) —HEOOXiTHE CKOPOUEHHS Yacy X0y
3a paXyHOK CKacCyBaHHS 3yITHUHOK, XB.

MeTo0 IOCTaBJIEHOrO 3aBJaHHA €
JOCATHEHHS ~ MaKCUMalbHOTO  CYMapHOTO
epekty 2A; mpu 3abe3nedeHHI HEOOXiTHOTO
CKOPOYCHHS dYacy XOJay 3a  paxXyHOK
cKacyBaHHs 3yMUHOK Aby(,c).

Jlnst  BupimieHHS  TpoOJeMHu, TOOTO
BUSIBIICHHST MOXJIMBHX CXEM 3YyIUHOK TIpHU
HEBENIMKIA KIJTBKOCTI JOMYCTUMHX PIIlICHb,
MOKHAa BUKOPHCTOBYBATH METOJ mepedbopy 3
0OMEXEHHSIM, IO 3a0e3Meuye CTPOTUH MiaXi/I.
3acTocyBaHHS IIBOTO METONy IPYHTYETbCS Ha
TaKOMY:

(nac) -

MPUCKOPEHOTO0 MIXKOOJIACHOTO 1 3BHUYAHHOIO
nacaXHPChKOTO IM0i3/1a, MIIH T'PH:

a p
Al =—">n(r. +At .
nac 60 E_ i ( i c.?(l)) ’ (3)

ne I, — NMONATKOBHWI 4Yac OYIKyBaHHs Taca-
KHPIB [-TO PO3AUIBHOTO MYHKTY Ii3HIIIOTO
moi3a y 3B'A3Ky 31 CKaCyBaHHSIM 3yIMHUHKH, XB,
M.,y — DonaTkoBuii yac mepeOyBaHHS Ha
NUIAXY TPSIMYBaHHS TaCaKUPIB 3YIIHHHOTO
MYHKTY, 110 BIMIHSETHCS, XB.
BiamoBimHO 10  BUINEBUKIIAIEHOTO
MaTeMaTHYHy MOJIeTb BHOOPY CXEMU 3yMHUHOK
MOJKHA TTOJIaTH B TAKOMY BHUTJISII:

All, ., — max (4)

(nac)

- y KpHTepii, y SKOCTI SKOTO MPUUHATO
cymapuuii edpext 2Aj, ocnabaeHO BIAaCTUBICTh
aJIUTUBHOCTI,

- IOPIBHSIHO HEBEJIMKA KUTBKICTh MOXKIIN-
BUX pillieHb (3 oty Ha Ty OOCTaBHHY, IO
MEeBHA KUIBKICTh 3YyNMHHOK 30epiraerhcs, a
TakoX Te, M0 JOCATHEHHS  3aJaHoro
CKOPOYCHHS 4acy XOJIy CKAaCyBaHHSM OJHI€l
3YMUHKH He 3a0e3MeuyeThcs, MIHIMyM —
YOTHpPMA YU T SIThMa, KUIBKICTb MOKJIMBHX
pillieHb I0IATKOBO CKOPOYYETHCS).

3ynuHHI MYHKTH, Ha SKUX BIIMIHSIIOTHCS
3YIMUHKH, 00uparoThCs BUXOJITYU 3
MaKCUMaJIbHOTO €(EeKTy 3a pPaxyHOK BiAMIHU
HAa HHOMY 3YIHHKH, a TaKOX 3 MOMJIHBOCTI
MOJICpHi3allii MOCTIHHUX TPHUCTPOIB 3YIHH-
HOTO ITYHKTY.

BucnoBok. VY po6oTi  BHU3HAYECHO
OCHOBHI BHXiJHI JaHi 11 po3poOIeHHs
MaTeMaTHYHOI MOJEIl TIPUCKOPEHHS pyXy
MOT3IiB, MPOaHATiI30BaHO OoOMeKeHHS
MIBUJKOCTI Ha 3aJi3HUYHOMY TIOJITOHI TpH
PI3HHUX IIBHIKOCTSAX pPyXy, 3alpOIIOHOBAHO
MaTeMaTHYHy MOJENIb TPU3HAYCHHS CXEMHU
3YMUHOK MPUCKOPEHHX IMOI3/iB Mi>K00IaCHOTO
CTIOJIYYeHHS, SIKa JO3BOJIUTH CKOPOTHUTH 4Yac
nepeOyBaHHS MacaXUpiB y A0pO3i.
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