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3anpononosano nioxoou 00 CKOpOYEHHS uacy nepeby6aHHs nacaxcupie y 0opo3i npu
nepese3eHHAX y MINCOONACHOMY CHONyYeHHi. Buseneno 1 npoananizosano  NpuyuHu, wWo
00MedHCyIomb WEUOKICMb PYXY HA 3ANI3HUYHIN OLTbHUYL. 3anponoHO8aAHO MAmMeMamuyty Mooeb
NPUSHAYEHHS CXeMU 3YNUHOK NPUCKOPEHUX NO0i30i8 MIdHCOONACHO20 CRONYYEHHS, WO CKIA0AEMbCI 3
EeKOHOMII 8 eKCHIIYamayitiHux eumpamax, eKOHOMIi y UmMpamax nacaxicupis, sAKi 3HAX00AMbCsl 6
noi30i 8 pe3y1bmami cKACy8aHHs 3yRUHKU, | BUMPam, 00yMO8IeHUX 000AMKOBUM YACOM OUIKYBAHHS
nacaxcupie 3ynUHHO20 NYHKMY, Wo CKACO8AHUU, NI3HIUO020 NOi304.

Knrwuoei cnosa: npuckopenuii noizo, nacax)cupcoki nepege3eHHsi, 3YNUHHUL NYHKM, cxemd
3YNUHOK, eKOHOMIA umpam.

IIpeonooicenvt NOOX00bl K COKPAWEHUIO SPEeMEHU NPedbl6aHUus NACCANCUPOS 8 NYymu npu
nepeso3Kkax 6 MedcoONacmHoM CcooOuwjeHuu. BvlsgneHbl U NPOAHATUSUPOBAHBI  NPUYUHDL
o2panuuusalowue  CKOpOCMb  OBUICEHUSL HA  HCENe3HO00podcHOM — yuacmke. IIpeodnodcena
Mamemamuyeckas Mooeib HA3HAYeHUsI CXeMbl OCMAHOBOK YCKOPEHHBIX N0E3008 MeNCODIACTHO20
COOOWeHUsl, COCMOAWAs U3 IKOHOMUU 8 IKCIIYAMAYUOHHBIX PACX00AX, IKOHOMUU 8 PACX00ax
nACcaNncupos, HAX00AWUXC 6 noe3de 8 pe3yibmame OmMeHbl OCMAHOBKU, U PAcX0008s,
00YCI06IEHHBIX OONOIHUMETbHBIM BPEMEHEM OHCUOAHUSI NACCANCUPAMU OCMAHOBOYHO20 NYHKMA,
KOMOopblil omMmeHeH, boee no30He20 noe3oa.

Kniouesvie cnosa: yckopennvlii noeso, naccajicupckue nepeso3Ku, OCMAHOBOUHBIU NYHKM,
cxema OCmano80K, SKOHOMUSL 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 solutions is further reduced).

Stopping 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 modernization of permanent stopping devices.

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

Beryn. OgauM i3 OCHOBHUX HaIpsSIMKiB
MiIBUIICHHS €(QEeKTUBHOCTI  MaCaXHPChKHUX
NepeBe3eHb € BIIPOBADKCHHS CUCTEMHU TPH-
CKOPEHHX TOi3/1iB MIX)0O0JIACHOTO CIOJXY4YEHHS
32 YMOBHU CKAaCyBaHHS 3yIMHOK Ha PO3IUTLHUX
MyHKTaX, 10 JAlOTh HE3HAYHE HAKOMHYEHHS

Maca>XUPOIOTOKY.
AHaji3 ocTaHHIX JOoCHigKeHL i
nyoaikamii.  [lacaxupchki  mepeBe3CHHS

3aJI3HUYHUM TPAHCIIOPTOM MO MIBUIAKICHUX 1
BHCOKOIIIBHJIKICHUX MAariCTpaJiiX CTBOPIOIOTH
JOCUTHh 3HAYHY KOHKYPEHIIIO iHIIUM BHUAaM
TpaHCIoOpTy (aBTOMOOUTBHOMY Ta aBialliitHO-
My), 0COOJIMBO Ha cepenHix Biacrausx [1, 2].
Po3BuTok B VYikpaiHi MBUAKICHUX TacCaXHp-
CHKUX II€pPEBE3CHb JI03BOJIUTH 3HAYHO IiJBH-
IIUTH 3HAYCHHS 3alli3HUIL Y TPAHCIOPTHIN
CHCTEMi Ta OTPUMATH MEPEBI3HUKOM 3HAYHUN
MPUOYTOK.

JlocipkeHHsT PO3BHUTKY MIBHIKICHHX 1
BHCOKOIIBHJIKICHUX MaricTpaneii Kwuraro Ta
€Bporu  [3] cBimUMTE TpPO  3POCTAHHSA
€KOHOMIYHOTO TIOTEHIIay JepXkKaBU, OTKE
Taki MiJXOAW MOXYTh OyTH BHUKOPHUCTaHI 1 B
VYkpaini, ocobnuBo B mepion pedopMyBaHHS
TPAaHCIOPTHOI Tay3i.

Pesynbrati gocmimkeHb, HaBeIEHI B
poGoti [4], BKa3ylOTb Ha MOXIHUBICTb Yy

KO>)KHOMY KOHKPETHOMY BHITAJKy 3IiHCHEHHS
PEKOHCTPYKIIiT JiHii JUIS BBEJICHHS
IIBUJIKICHOTO MaCaKUPCHKOTO PyXy
BCTAHOBUTH KPUTHYHUN MMACAXHUPOTOTIK abo
KUTBKICTh TIBHUIKICHHX TOI3/iB, TMPHU SKOMY
3abe3neuyeThcss e()EeKTHBHE BUKOPHUCTAHHS
KaIliTATbHUX BKJIQ/ICHb. Ane npu
BIIPOBA/DKEHHI IMIBUIKICHOTO pyXy Tpeba
BpaxoByBaTH 1 JOJAaTKOBI (haKTOpH, IO
BIUTMBAIOTh Ha €()EKTUBHICTH MPOIO3HIIIH.

BuszHaueHHsi MeTH Ta 3aBJaHHA
pocaigzkenHss. OCHOBHA MeTa JOCIIIKEHHS —
CKOpPOUYEHHS 4Yacy rnepeOyBaHHS MaCaXHpiB Y
JOpO3i  MpW  oOpraHizamii  MiX0O0JIacHOTO
CTIOJTY4eHHSI. OCHOBHUMH 3aBIaHHSIMHA
JNOCTIDKEHHST €  BU3HAYEHHS  OCHOBHHX
BUXIIHUX  JaHUX, TPOBEACHHS  aHAII3Y
OOMEeXeHb IIBUAKOCTI Ha  3aJi3HUYHOMY
MOJTITOH1, PO3POOJICHHS MaTeMaTHIHOI MOJIE1
MPU3HAYCHHS CXEMH 3YIMUHOK MPHUCKOPEHUX
MO13/11B M1KOOJIaCHOTO CIIOJTYYCHHS.

OCHOBHA 4YacTHHaA  JOCJIiI:KeHHS.
CKkopodeHHsT dYacy XOay MacakUPChKOTO
moizga Moxe OyTu 3a0e3nedyeHo JaBoMa
crocobamu:

- Y pe3ynbTaTi OpraHi3aiiHO-TeXHIYHUX
3aX0[iB, TAaKMX SK THMYacoBE CKaCyBaHHS
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3YOUHOK Ha PO3AUILHUX IMYyHKTaxX, [0 Jal0Th
HE3HAYHE HAKOMMYEHHS MacaKupPOIMOTOKY;

- MoJepHi3auii MOCTIHHUX MPUCTPOIB,
sKa B pa3l HEOOXIHOCTI BKJIIOYAE 1
PEKOHCTPYKIIIIO.

[Tepmmii eTan BkItodae B cebe Ghopmy-
BaHHS BuUXinHOI iH(oOpMarii, sfka Moisirae B
HEOOXITHOCTI BUSIBJICHHS 1 aHaji3y NPUYHH,
10 0OMEXYIOTh IIBHJIKICTh, & TAKOX HAasIBHO-
CTi ICHYIOUMX 3YIHUHOK 1 Yacy, IO BHUTpaya-
€TbCA HaA 11 3YNUHKH. AHali3 OXOIUIIOE
OOMEXEHHsI TIBUIKOCTI, 3aJIGKHI BIJ CTaHy
MOCTIHHUX MPUCTPOIB, CKOPOUCHHS 4aCy XOIY
B pE3yNbTaTl 3HATTA IUX OOMEXKEHb, CKOHO-
MiIO B 4aci X0y MpH CKaCyBaHHI 3yIIMHOK.

OpHOYacHO 3 BUSIBJICHHAM IMPUYMH, 5K
OOMEXKYIOTh IIBUAKICTh, BHU3HAYAIOTBCS 1
MOJKJIMBI 3aXOJH IIOJO X JIKBIZAIlii, a TAKOX
KaImiTaJoOBKJIaICHHs, HEOOX1TIHI JJIsl pearizarii
3axoiB [4].

Buxinni gani ans BuOopy parioHalIbHOT
CXeMHU 3YNMHOK Ha YMOBHUX PO3IUIBHUX
MYHKTaxX BKJIIOYAIOTH Y cee:

a 6040
50
40
30 -
20 -
10 -

Vmax =100 wTron

- KUTBKICTh ICHYIOUHX 3YITUHOK;

- KITBKICTh ~ TTaCAXXUPIB  Ha
BiJIITPABIICHHS;

- KITBKICTh TIACaXMPIB HA TPOMIDKHHX
PO3IIIBHUX MMyHKTAX;

- Yac, HEOOXITHWI Ha PO3TiH, YMOBLIb-
HEHHS 1 CTOSHKY TMOI3IB Ha KOXHOMY
3YITUHHOMY TTyHKTI.

Buxigai  gaHi  UIs KOHKPETHOTO
MOJIITOHY MOJKJIMBO OTPHUMATH 32 JIOTIOMOTOIO
METOAIB  MaTeMaTHYHOi  CTaTUCTHKH  Ta
peanbHUX YMOB POOOTH TOJIITOHY.

Jpyruii  eram BkiIoyae B cebe
MIPOBEICHHS PO3paxyHKiB 3 METOIO
BU3HAYCHHS ICHYIOUOTO 4Yacy XOay, a TaKOX
MaKCUMAaJIbHO MOXKJIUBOTO CKOPOYEHHS Yacy
X0y TIpH 3HATTI BCIX OOMEXKEHb IIBUIKOCTI.

MOXIIUBICTh BBEIEHHS MPHCKOPEHUX
Moi3/1iB  MIXKOOJIACHOTO CIOJYYEHHSI IPYHTY-
€THCS HA aHATI31 TEXHIYHUX XapaKTEPHUCTHK 1
MPUYHH, 110 OOMEXYIOTh IIBUKICTb.

Ha pucynky npencrarieni gakropw, 1o
0OMEXYIOTh HMIBHJIKOCTI PYXY.

CTaHIIIAX

Vmax =120 km/Toq

Puc. ®axTopu, 1110 00MEXYyIOTh MIBUIKOCTI PyXY:
a — ipu mBuAKocTi 100 kM/rox; 6 — mpu mBUaKOCTI 120 KM/TOT

Anamiz oOMexeHb IIBUAKOCTI Ha
ymoBHOMY moJiironi I1 — /I mokasas, mo mpu
piBHI Vmax = 100 km/roxg HAWOIBIII
MOIIMPEHUMH € OOMEXKEHHS HIBHIKOCTI IO
CTaHIIIAX, JIe MapKa CTPUIOYHOTO MEPEBOAY HE
BIJIMOBIA€ I[LOMY PIBHIO IIBUAKOCTI 1 TpHU
po3TanryBaHHI ~ CTPUIOYHOTO TEPEBOAY B
KpHUBif, a TakoXX OOMEXKEHHsS, TIOB'sI3aHl 3
HEJIOCTATHIM MiIBUIIEHHSAM 30BHIITHBOT PEUKH

B KPUBHX 1 HEIOCTaTHIM paJiyCOM KpHBHX.
[Tpu 30inpmenHi mBuAKocTi 10 120 km/ron
3HQYHO  3pOCTa€  KUIBKICTb  OOMEXeHb
IIBUJIKOCTI 4epe3 HEAOCTATHIO BEIUYUHY
ITIJIBUINICHHS 30BHINTHLOT PEWKH B KPUBHUX Ha
meperoHax 1 HEBIANOBIAHICT  MapKu
CTPUIOYHOTO TEPEBOJy PIBHIO MaKCHMAaJIbHOI
MIBAJIKOCTI HA CTAHI[ISX.
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BinmoBigHO 10 TEOPETUYHHX TMOJOKEHB
CKOPOYCHHSI 4Yacy XOJIy JIOCSTaeThCs 3a
paxyHOK  KOMIUIEKCY  B3a€MOIIOB'SI3aHUX
3aX0iB MmoA0 (OpMyBaHHS ONTUMAIBHOI
CXEMH 3YIHMHOK 1 BJIOCKOHAJIEHHS MapaMeTpiB
MOCTIHHUX MPUCTPOIB.

Ha nanpsmkax Mi>ko0J1acHOTO 3HAYEHHS,
[0 MalTh HEBEIUKY TMPOTSKHICTE 1, K

NpPaBUJIIO,  BEJIUKY  KUIBKICTH  3YNMHUHOK,
CKOPOYEHHSI 4acy XOAy, IO JOCSTaeThCS 3a
paxyHOK BIOCKOHAJICHHS napameTpiB

MOCTIHHUX TPHUCTPOIB, HE MOXKE 3a0€3MEeUUTH
3alaHuil  PiBEHb, OCKIUIBKH JIOBXKHHA ITHX
HaNpSMKIB, SK 3a3HAYCHO BHIIE, HEBEIMKA, a
OTXKe, 1 KIJTBbKICTh OOMEXKEHb IIBHIKOCTI, MPH
3HATTI SIKHX CKOPOYYETHCA Yac TepeOyBaHHS
nacakupa B JIOpPO3i, MOXE BHUSBHUTUCA TEK
HEBEJIMKUM 1 HE JJaCTh HEOOX1THOTO e(PeKTy B
€KOHOMI{ 4acy.

YMOBHI TIO3HaYeHHS JI0 PHCYHKY:
1 — HeocTaTHE MIABUIICHHS 30BHINTHBOI PEii-
KH; 2 — HEJIOCTATHIN pajiiyc KpUBOi; 3 — CTpi-
JIOYHI MepeBoy; 4 — MITYYHI COPYIH; 5 — ma-
CaXHUPCHKI MIaTHOPMH; 6 — 3eMJISTHE TTOJIOTHO.

ToMy cTBOpeHHS yMOB, IO HEOOXigHI
IUIE  BBENEHHS  NPHUCKOPEHUX  TIOi3IIB
MDKOOJIACHOTO CIIONYYEHHSI 1 MOJIATAOTh Y
3a0e3meyeHHi MiHIMaJIBHOTO Yacy nepeOyBaH-
HSl TMacaxkupa B JI0PO3i, TOBUHHO 3JiHCHIOBA-
THCSI KOMITJIEKCHO 32 PaxyHOK OpraHi3aliiiiHo-
TEXHIYHUX 3axX0/IiB i BJIOCKOHAJICHHS
rapameTpiB MOCTIHHUX MPUCTPOIB.

[Ipu nmocsirHeHHI eKOHOMIi B 4Yaci 3a
paxyHOK OpraHi3alliiHO-TEXHIYHHUX 3aXO/IiB
[UIIXOM THUMYAacoBOI BIJIMIHM 3YIMHOK Ha
NEeSKUX PO3AUIBHUX TYHKTaxX, MacaXupH, Kl
NPOXXUBAIOTH TaM, OYyAyThb BiIdyBaTH I€BHI
coIliayibHI HE3PYYHOCTI, 110 MPU MpPU3HAYCHHI
CXeMH 3YMUHOK HEOOXIHO MO MOXJIUBOCTI
3BECTH JI0 MIHIMYMY.

3  ypaxyBaHHSM  BHUIICBUKIAJACHOTO
MOCTABJICHE 3aBJaHHSI MOXKHa CHOPMYITIOBATH
TaK: TPU3HAYUTH TaKy CXEMy 3YIUHOK, SKa
IpU MaKCUMaJbHINA 1X KUIBKOCTI 3a0e3meuna
0 piBEHb CEpeIHBOI MIBHIKOCTI, TPH SKOMY
JOCATAEThCSI HEOOXiHE CKOPOYCHHSI 4Yacy
X0y B TAaHOMY HATPSMKY.

VY pe3ynpTaTi CKacyBaHHS 3YIMUHOK Ha
PO3IITBHAX MyHKTaX CKOPOTSATHCS
eKCIUTyaTalliiHi ~ BUTpaTH,  TMOB'S3aHi 3
JI0JTATKOBOKO MEXAHIYHOIO POOOTOI0 PyXOMOTO
CKJIaJly B TPOIECi PO3TOHY, YMOBIIHHEHHS 1
CTOSTHKW; BHTpATH, MOB'sI3aHI 3 3aTPUMKOIO
MacakupiB B JJOPO3i, M0 3HAXOASATHCS B MOI311,
ane, 3 1HIIOro OOKy, 30UIbIIATHCS BHUTPATH,
3YMOBJIEHI JIOJJaTKOBUM YacOM OYiKyBaHHA 1
Mpoi3ly MacaXWpiB, SKI TPOKWUBAIOTH Ha
3YNUHHOMY MYHKTI, III0 CKACOBYETHCA.

MaremMaTiuHa MOJENh  NPHU3HAYCHHS
CXeMH 3yIMHHOK  TMPUCKOPEHUX  MOI3IIB
MDKOOJIACHOTO  CIIOJIYYEHHSI CKJIAQAEThCS 3
OKPEMHX EJIEMEHTIB, III0 BH3HAYAIOTh Iepepa-
XOBaHl BHIIE (AKTOPH 1 XapaKTepU3yHTh
MpoLec y HiJIOMY:

1) exoHOMIST B eKCTUTyaTaIlliHIX
Butpatax AC,.,, ika 0OyMOBJICHa €KOHOMIEIO
B CHEPreTUYHHX BHTpATaX, IOB'SI3aHUX 3
JIOTATKOBOKO ~ MEXaHIYHOK  POOOTOI, 110
BUTPAYAETHCS B nporeci PO3roHY,
YHOBIJTBHEHHS 1 CTOSIHKH 1013712, MJTH TPH:

V4
AC'ocm :zMi ’ (1)

i=1

ne P — KUIBKICTh 3YNMHOK Ha MPOMIKHHUX
PO3IIBHUX ITYHKTAX, 10 BIAMIHSIIOTHCS;

M; — exoHOMiS B eKCIUTyaTalliiHuX
BHUTpaTax, sika OOYMOBJIEHa EKOHOMIEIO B
EHepreTHYHUX  BUTpaTax, TOB'SI3aHUX 3
MEXaHIYHOIO POOOTOI0 PYXOMOTO CKJIaay B
pe3yNnbTaTi CKacyBaHHS 3YyIMUHKH Ha [-My
PO3IIILHOMY ITYHKTI, MJTH TPH;

2) eKOHOMISl 'y BUTpaTax MacaKupiB
A3,4c, SIKI 3HAXOIATHCA B TOI3/1, y pe3yibTaTi
CKacyBaHHS 3yIUHKH Ha [-My PO3IUIEHOMY
MYHKTI, MJTH TPH:

ane £ =3
A?nac :%E(no + zgl ni )Ati(ocm) D (2)

7€ M — KUIbKICTh BCiX ICHYIOUHX 3yIMUHOK Ha
LOMY HaIPAMKY;

a,. —  BapTICTh
MJIH TPH/TIAc.TOI;

naca>xupo-roanHu,
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My — KUTBKICTh MACAXHPIB, SKi CITU B MOI3]T
Ha CTaHIIii BIAMPaBICHHS, 11aC;

n; — KUTbKICTh MAacaXUpiB, sIKI CUIM B TOi3]
Ha i-My pO3IUIBHOMY IIyHKTi, /€ 3YyNHUHKa
noiza 30epexeHa, mac;,

Ali(oem) — €KOHOMisL B uaci B pe3ynbTaTi
CKacyBaHHS 3YNUHKHA Ha I[-My pO3JIIIBHOMY
MTyHKTI, XB;

3) BUTpaTH AIlL,,.. 00yMOBITEH]
JOTATKOBUM YacOM OYIKyBaHHS TacakKUPiB
3YIIMHHOTO  IYHKTY, 110 CKaCOBaHHI,
MI3HIIOTO TI0i34a 1 JOJATKOBHM YacoM
nepeOyBaHHS X Ha LUIAXY NPSMYBaHHSA 32

paxyHOK PpI3HHIII B IIBUIKOCTAX PYyXY
P
DA = AC(Dcm) +A3
i=1
32 YMOBH
3 >
EAti(ocm) = Ats(ocm)
>0 SN
n, >0
ne 2A; — cymapHuii edekT, OTpUMaHUN Yy

pe3yNIbTaTi CKacyBaHHS JCSIKUX 3yIMHHOK, MITH
IpH;

Aty (o¢m) — HEOOXiTHE CKOPOYEHHS Yacy X0y
3a paxyHOK CKaCyBaHHS 3YIIMHOK, XB.

MeToro  TOCTaBJICGHOTO  3aBIaHHS €
JOCATHEHHS ~ MAaKCUMalIbHOTO  CYMapHOTO
epexty 2A; npu 3abe3medyeHHi HEOOXiTHOTO
CKOPOYCHHS  4acy XOIy 3a  paxyHOK
CKaCyBaHHS 3YMUHOK Al ocp).

Jlnst  BupimieHHS TpoOJeMHu, TOOTO
BUSIBIICHHST MOXJIMBHX CXEM 3YyIUHOK TIpHU
HEBEJIMKIA KITBKOCTI JOMYCTUMHX pIlIEHb,
MOKHAa BUKOPHCTOBYBATH METOJ mepedopy 3
0OMEXEHHsIM, 10 3a0e3Meuye CTPOTHH MiIXi.
3acTocyBaHHS IIBOTO METOJY IPYHTYEThCS Ha
TaKOMY:

(nac)

MPUCKOPEHOTO0 MIXKOOJIACHOTO 1 3BUYAHHOIO
MacaXUPChKOTO M0i3/1a, MIIH T'PH:

a V4
All . =—">n(r,+At,.
nac 60l§1 l( i cﬂ(l))a (3)

1e 7; — JOJaTKOBUH 4Yac OdYiKyBaHHS Iaca-
XKUPIB [-TO PO3AUTHLHOTO MYHKTY IMi3HIIIOTO
noi3a y 3B'I3Ky 31 CKaCyBaHHSM 3YIHHKH, XB;
Aty — nomaTkoBuii yac mepeOyBaHHSA Ha
NUIIXY TPSIMYBaHHS TAacaXHPiB 3yMUHHOTO
MYHKTY, 10 BiJAMIHA€THCS, XB.
BigmoBimHO 10  BUIEBHUKIIAIEHOTO
MaTeMaTH4Hy MOJIeNIb BHOOPY CXEMH 3YIMHHOK
MOJKHA ITO/IaTH B TAKOMY BHUTJISIII:

—-All,,., = max 4)

- y KpHTepii, y SKOCTi SKOTO MPUUHATO
cymapuuii epext 2A;, ocnabaeHO BIACTUBICTh
aIUTUBHOCTI;

- IOPIBHSIHO HEBEJIMKA KUTBKICTh MOXKIIN-
BUX pillieHb (3 OTJISAAy Ha Ty OOCTaBUHY, IO
MEeBHA KUIBKICTh 3YyNMHHOK 30epiraeThcs, a
TaKOXX T€, 10 JOCATHEHHS  3a/1aHOTO
CKOPOYCHHSI 4acy XOJIy CKAacyBaHHSM OJHI€l
3YMUHKH He 3a0e3MeuyeThcs, MIHIMyM —
YOTHpPMA YU TI’SIThMa, KUIBKICTh MOKJIMBHX
PIIIEHb TOIATKOBO CKOPOUYETHCS).

3yNnuHHI MYHKTH, Ha SKUX BIIMIHSIIOTHCS
3YMHUHKH, 00UparoThCst BUXOJITYU 3
MaKCUMaJIbHOTO €(PEeKTy 3a paxyHOK BiAMiHU
HAa HHOMY 3YIHHKH, a TAaKOX 3 MOJIHBOCTI
MOJIepHi3allii TMOCTIHHUX TPHUCTPOIB 3YIMUH-
HOTO ITYHKTY.

BuchoBok. VY po6oTi  BH3HAYECHO
OCHOBHI BHXiJHI JaHli [ po3poOJeHHs
MaTeMaTHYHOI MOJETl TPUCKOPEHHS PyXy
MOT3/IiB, MPOaHaTI30BaHO OOMeKEeHHS
MIBUKOCTI HAa 3aJI3HUYHOMY TIOJITOHI TpH
PI3HHX TIBHIKOCTSX pyXy, 3alpOIOHOBAHO
MaTeMaTHYHy MOJENIb TPU3HAYCHHS CXEMHU
3YMUHOK MPUCKOPEHHX IMOI3/iB Mi>K00IacCHOTO
CTIOJIyYCHHSI, SIKa JO3BOJIMTH CKOPOTHTH 4Yac
nepeOyBaHHS MACAKUPIB Y AOPO3i.
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