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Annomayusa. OcyniecTBIeHHE 3a71ad, CBA3aHHBIX C PA3BUTUEM TPAHCIIOPTHOM CETU U JIECO-
BO3HBIX aBTOMOOWIIBHBIX JIOPOT KaK HEOThEMJIEMOH €€ 4acTH, TpeOyeT MCCIIeI0BaHus 3aK0-
HOMepHOCTeﬁ O6pa3OBaHI/I$[ MMPOCTPAHCTBEHHBIX KPUBBIX IIPHU COYECTAHUHN DJIECMCHTOB IlJIaHa U
MPOJIOIBHOTO PO, T. K. PAOHAIBHOE MIPOJIOXKEHHE TPACCH HA MHOTHE TOJIBI OTIpee-
JIsIeT ee BaXKHEHIIINE TPAHCIOPTHO-IKCILUTyaTallHOHHBIE XapaKTePUCTHKH (CKOPOCTh, YPOBEHB
6e30I1aCHOCTH JABHKECHHS, IPOITYCKHYIO CIIOCOOHOCTH). YUeT 3pUTEILHOT0 BOCHPHUATHS J0-
POTH BOAMTENEM HOBBICHT KQUECTBO ITPOEKTHBIX PEIICHHH, YTO MMO3BOJINT N30€KaTh BO3HUK-
HOBCHUSI aBapUIHBIX CUTyalludl B JajbHEHIEM, IIOCIE BBEACHUS TPACCHI B 3KCILTYyaTalLlUIO.
CHIDKeHHE CKOPOCTH Tepe]] KaKyIIUMHUCS PE3KMMHU OBOPOTaMH JIOPOTH HEraTHBHO CKa3bl-
BaeTcs Ha 3()(HEeKTHBHOCTH PaOOTHI JIECOBO3HOTO aBTOMOOMIIBHOTO TPAHCIIOPTA, IIO3TOMY BUJ
JIOPOTH B IEPCIICKTHBE JOJIKEH OPUEHTUPOBATH BOJUTEIIS, T. €. OBITH 3pUTEIBHO SICHBIM, SBHO
MCHAKOIIUMCH, O6CCHG‘{I/IB3K)H_[I/IM IMMOCTOAHCTBO WJIM INNIABHOC CHUIKCHHUE CKOPOCTHU TpaHC-
MOPTHOTO MoToka. Heo0XoauMMOoCTh yauHOTO NPOCTPAHCTBEHHOTO PELIEHHs JAOPOTH IpH
9TOM moBbImacTcs. B MMPOCKTaxX JICCOBO3HBIX aBTOMOOMILHBIX J0pOT B KAY€CTBC DJICMCHTOB
IUIaHA TPACChl BCTPEYAIOTCS MPSAMBbIE JIMHUH, NEPEXOAHbIE KPUBBIE, OMIChIBAEMBIE B IIOCIE]-
HHUE 1okl Yalle BCETO IO KJIOTOUJE, U KPYTOBbIC KPHUBLIC. YCTaHOBHeHO, 4YTO BHUJ JOPOTH B
HNEPCHEKTUBE SBISACTCA 3pUTEIBLHO NOHATHBIM ATl BOAUTENS IPH YCIOBUHM, YTO JIUHHUHU, OIU-
CBIBAIOIIHE OPOBKHU JOPOKHOTO MOJIOTHA U KPOMKH IPOE3KEH YacT, B IEPCHEKTHBHOM H300-
paKeHUH U30THYTHI B TOM K€ HallpaBJIeHUH, YTO U B IJIaHe qoporu. Llens paboTs! — onpese-
JIeHWEe KOMIUIEKCa KOJIMIECTBEHHBIX ITOKa3aTeNeH (KpUBU3HEIL, pagnyca KpUBOH B IJIAHE, MaK-
CHUMaJIbHOH KPHMBU3HBI, MAKCUMAaJIbHOW CKOPOCTH M3MEHEHHsI KPUBH3HBI) ISl ONTHMHU3AINN
3pI/ITeJ'[BHOI\/’I TIJIABHOCTH U AICHOCTHU LHECHTPAJIBHBIX HpOGKHI/Iﬁ OJICMCHTAPHBIX IMPOCTPAHCTBECH-
HBIX U IUIOCKHUX KpUBBIX. [IpUBEICHHBIN aropuT™ 00ecrieunBaeT BO3MOXKHOCTh COCTaBIICHHS
KOMIIBIOTEPHOI MPOrpaMMBI IS OIPEACTICHNS Ha3BaHHBIX MOKa3aTeNeH, 9To MO3BOJIMT Olle-
HUTb 3pUTEIbHYIO INIABHOCTh U ACHOCTh LIEHTPAIbHBIX IPOEKIMH 2JIEMEHTAPHBIX IPOCTPAH-
CTBEHHBIX U INIOCKUX KPUBBIX HA JIECOBO3HBIX AaBTOMOOMIBHBIX JOPOTax.
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OJeMeHTaMH IUIaHa JIECOBO3HBIX AaBTOMOOMIBHBIX Tpacc SIBISIOTCS B TOM
YHCIIe IPSMBIE JINHUH, IEPEXOIHBIE KPUBBIE, OIIMCHIBAEMBIEC B HACTOAIIEE BpPEMs 1O
KJotouze, U Kpyrosele kpusbie [1-3, 8, 9, 11-13, 16-19]. KpuBsie 1uHUU MOTYT
OBITH pa3JeeHbl IPU aHAJIN3€ NEPCIEKTUBHBIX N300paKEHUI 10 HAIPaBJIECHUIO UX
M30THYTOCTH Ha JIEBBIE M NpaBbIE, a IEPEXOJHBIE KPUBBIE — [I0 UX OTHOIICHHIO K
HaIIPaBJIICHUIO JBHUKEHUS JIECOBO3HOI'O TIOJBUKHOTO COCTaBA HA BXOJHBIE U BBIXOJI-
ueie. [IpogonbHBIi MPOGUITE, Kak IPaBUIIO, TPOCKTUPYIOT, HCIIOIb3Ysl TOPU3OHTAIb-
HBIC U HaKJIOHHBIE MIPSMBIC, BOTHYTBIE U BBITYKIIbIC Napabobl (MM KPYrOBble KPH-
Bbie). OOBIYHO TIPUMEHSIEMbIE DJIIEMEHTHI TUIaHa W MPOQUIIS Tpacchl MOTYT 00pa3o-
BaTh 28 B3aMMHBIX coueTaHui (komOuHanwmii) [4—7]. Takum 00pazom, myTeM codera-
HUS1 3JIEMEHTOB IIJIaHa ¥ PO IS IOJIyYaeM JIEMEHTBI TPACChl B IPOCTPAHCTBE.

Lenp pa®oTel — ompeneneHUEe KOMIUIEKCA KOJIWYECTBEHHBIX IOKa3aTesei
(KpuBH3HBI, paaryca KpUBOM B IUIaHE, MAaKCHMalbHON KPUBU3HBI, MaKCUMaJIbHON
CKOPOCTH U3MEHEHUS KPUBHU3HBI) 1715l ONTUMH3ALMH 3pPUTEIbHON IJIABHOCTH U SICHO-
CTH LEHTPAIbHBIX IPOCKIHUI 3JIEMEHTapHBIX IPOCTPAHCTBEHHBIX M IUTOCKHX
KpPUBBIX.

[IpoctpancTBEeHHYIO KpHBYIO, Tpaduyeckas MoJelb KOTOPOH NpeacTaBieHa
Ha pUC. 1, aHAMUTHYECKN MOXHO OINNCATh CIEAYIOIIEH CUCTEMOIN YpaBHEHUH:

x=x(s);
y=y(s); (1)
z=1(s).

B kauecTBe mapamerpa BBICTYMAET IMyTh S, OTCUUTHIBAEMBIN OT TOUKH 3PEHUS
(T3) BopuTens necoBo3a, B3ATOM 3a HauaIoO MPaBoi cUCTeMBI KOOpAUHAT 0, TIaBHBIN
myd4 3peHus oepercs 3a ock X. [lnockocts nzobpaxkenus Y.OcZc MpuHSTA TIEPIICHN-
KYJIApHOH K ocH X.

Koopaunaater nentpansHoi nipoekiui (YcZc) m000H U3 JIMHUH, ONPEIesIo-
LIMX JOPOXKHOE TOJIOTHO (KPOMKH HOKPBITHSA, OPOBKH, OCh), INIOCKOCTh M300paske-
HUI, KOTOpas pacIoyioyKeHa Ha PacCTOSTHUHM a OT T3, HaxosTcs Yepe3 CUCTeMY ypaB-
HEHHU

a
YC:_y;
X )
az
Xe=—
X

B KOTOPOU BEJIMYUHEI X, ¥ U Z, cornacHo (1), 0003HavaroT ypaBHEHHs KOOPIUHAT X(S),
() u z(S) mpocTpaHcTBeHHO# KpHBOii. Clie10BaTeIbHO, KOOPIMHATHI MIEPCIIEKTHBAI
MIPOCTPAHCTBEHHON KPUBOHU SBIISIFOTCS (PYHKIIMSAMHU OJJTHOTO ITapaMeTpa S.
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persperfive

Puc. 1. Cxema eHTpaIbHOTO MPOCLIUPOBAHHUS POCTPAHCTBEHHOM KPUBOIi: 1 — rOpU30HTAIIb-
Hasl IUIOCKOCTh HPOEeKLHH; 2 — (poHTaNbHas, 3 — npoduisHast; 0 — paccrosiHue ot T3 1o
wiockoctd u3obpaxenus YcOcZe, @ — yron cekropa msobpaxenus; (b, h) — koopaunara
Havajia IpoelHUpyeMoil IMHKY; B, ® — YIJIbl HAKJIOHA NPOCHHUPYEMOIl JINHUN OTHOCUTENIHEHO
ocu X B mpodusie U IUIaHe; j — YriaoBOH KOAP(HUIIHEHT, COOTBETCTBYIOIIUH YTy
Fig. 1. Diagram of the central projection of the spatial curve: 1 — horizontal projection plane
(PP), 2 —frontal PP, 3 — profile PP; 0 — distance from the viewpoint to the image plane YO Z,
¢ — image sector angle; (b, h) — coordinate of the beginning of the projected line; B,
o — angles of inclination of the projected line about the x-axis in the profile and plan;
j —angular coefficient corresponding to the angle ®

B ciiyyae napameTpuieckoro 3ajaHus IIOCKOH KPUBON €€ U30THYTOCTh BbI-
pakaetcst popmyion
K, = feYe—ZYe 3)
(y2+122)3/2
3HaueHust IPOU3BOHBIX V¢, V¢, Zc, Z¢ TOTydaeM, tuddepeHimpys o napa-
METpy S ypaBHEHHS EPCIEKTUBHBIX KOOpIUHAT (2), T1e

. _[ayj_a(xy’—yx’)_ap_
Vo=| | ===

X X2 x2’
. (ap) a(xp'—2px’
X X

!

, [ " a(x’-x') aq.
c=|— = =—,
X X2 X2

(2 " a(gx'-2gx)
(3]s
B 3aBucuMocCTsIX (4) IPUHATHI CISAYIOMHNE 0003HAYCHNS:

xXy'—yx'=p; xz'—zx'=q. (5)
[Tpown3BoHBIE ATUX BETUYHH IIO S:

pr =(Xyr _ yxr) — Xyrr_ yX”; qr =(er_ ZX,) —x7

"

—zx". (6)
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[IpeoOpazoBbiBaeM 1 yIIpoIiaeM YUCIUTENb BRIpakeHus (3):

- a’(p’x—2px')q ~ a’p (a'x—2gx’)

yc”zé - Y= X3X2 X2 X3 =
_ a’(gp’x—20px’ —q'px+ 2gpx’ _ a’(ap’- pq’) _
= s - = =
a[ (x2' - 2X)(xy" = yx") = (' —yx) (2" - 2x") |
= - =
_a? [xzz'y —XZX'Y — XyZ'+ yZX'X — X2Y'Z + XyX'Z + XZy'X — yzx’x] B
= x4 -
a2 (x2zy —y'z)+xy(X2—2%)+ X2 (yX =Xy )+ yz (XX = X)]
_a[x(zy-yz)+y(Xz-2'x") + 2(y'x" - xy")]
= 3 .

[IpeoOpa3zoBanue u ynpoIieHne 3HaMeHATENs BhIpaxeHus (3) maer:

2 2y= —
(Ve +z¢ )2 2 2

_ad(xy' - yx')2 +(xz' - zx')2]3/2

x6

CJ'Ie,Z[OBaTeJ'ILHO, KpHBHU3Ha

K. = X3 |:X(Z’y_ y2)+y(X'z—2'X)+ z(y'’x—X'y" ):|

C 3/2 (7)
’ ! 2 ! ! 2
a[(xy —yx')"+(xz' - 2x') ]
0O0603HaYNM
Zy"—y'z" = u
X" -7'x" =v; (8)
y'x" =Xy =w.
®opmyay (7) MOXKHO TIPEACTABUTH B BUJIE:
X3 (XU + yv+2zw)
- 32 ©)
a(p2+q?)
O0603Ha4MB maee
XU+ yv+zw = U,
P+t =V, (10)
mojryqyaem
x3U

[TnockocTh M300paskeHus: OOBIYHO MPUHUMAKOT HA PACCTOSHUM 1 M, ITO3TOMY
B manbpHeHmeM a = 1.

IIpn KOHTpoOJE 3pUTEIBHOW SICHOCTH NPOCTPAHCTBEHHBIX KPHUBBIX Ba)KHO
ONpEeJEINTh HAlPaBICHUE M30THYTOCTH UX LIEHTPAIbHBIX MpoeKuuid. Ecnu uentp
KPUBU3HEBI JIC)KUT Ha TOJ0KUTETBHON HOHprSIMOfI HOpMAaJIM, TO KPpUBHU3HA CUWUTA-
€TCA MOJIOXKUTEIBHON MOTYyNpsIMOl HOpMaJIK, €CIM Ha OTPULIATENIbHON — KPUBHU3HA
orpunarenbHas 10, 14-17, 19].
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B ciydae ¢ukcupoBaHHOTO Monoxenus T3 HaJ| MOJIOTHOM JIOPOTH HalpaBJie-
HUE W30THYTOCTH MOXHO ONpEACTHTh JAPYTUM, Oosee mpocThiM crocobom. Ecnm
IEHTP KPUBU3HBI HAXOAMTCS BJICBO OT IEHTPAIBHON MPOCKIMHM KPUBOH, TO KpH-
BM3HA, BBICUMTAaHHAs O ¢opmyine (7), TOMOXKUTENbHAs!, €CIIH HEHTP KPUBHU3HBI
CrpaBa — OTpUIATEIbHAS.

CKOpOCTh U3MEHEHHUST KPUBH3HBI BBIPAKAETCS 1-1 IPOU3BOIHOM OT KPUBU3HBI

K¢ mo mapamerpy S. Ucxonst uz Gpopmyssr (11), momydaem:

X2 (3UVxX'+UVx—-1,5UV X
ey X ) (12)
ds \/5/2
3aBucUMOCTH (12) MOXKHO IPEACTaBUTh U B BUJIE
3x'" U" 157
K¢ =Ke| —+—-—=—1|. 13
) @

B dpopmynax (12) u (13) U' u V' sBustoTcs npousBoaubiMu ¢yHkimid U(S) u
V(s):

U'=XYy+yVv+z'W+xu'+ yv'+zw’, (14)
V'=2(pp'+dq’);
u'=zy" -y
V'=xX7"-7'X"; (15)
W=y X" =xy".

Anropurm onpenenenns K. u K¢ cnemyrommii.
Cuauvaina OMpeACIAOTCA ITPOU3BOAHBIC!
x=X(s); X' =X(s); x"=x"(s);x"=x"(s);
y=y(s)y'=y(s): ¥ =y"(s):y"=y"(s):
z=12(s);2'=7'(s); 2"=7"(s);2"=2"(s).
X(S), y(s), Z(S) MPEJICTABIISIOT COOOH ypaBHEHUS MPOCTPAHCTBEHHOW JIH-

Huy. llITpuxamu 0003HaYEHBI TIPOU3BOIHBIC IO S.
3aTeM HaxXoauM:
p:XyI_yX!; p!:XyH_yXul;
q:Xy/_yXI; q!:XZ"— ZXI/;

" 15111,

u=zy"-yz";, u'=zy"-y7"
v=X7"-7X"; V'=x7""-2X"",
w=yX"=xy"; w=yx"=xy".
A Takxe:
U =xu+yv+zw;
V=p®+o3
U'=xu"+wW+zw' +Xu+yv+z'w,
V'=2(pp'+0aq’).
Torna

3 4 4 !
X3 K{s_x U 1,5\/}

sy KK STy
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[Ipu popmynupoBKe 3a1a4un UCCIEAOBAHNH MPEINIONIAraIr, YTO HAHOOIbIIas
kpuBm3Ha K.,; MokeT OBITh OJIHUM M3 TIOKa3aTeliel 3pUTENIbHON TUIABHOCTH JIO-
poru. [1pu 3TOM 1101 HANOONBIIIEH KPUBUZHOM ITOHUMAETCSI HAUOOJIBIIIEE €€ 3HAYCHUE
Ha UCCJEAYEMOM KPHUBOJIMHEMHOM y4dacTke. [l noka3arenbcTBa BO3MOKHOCTH HC-
MOJIb30BaHus Mmokasarens K,.,; YCTaHOBUM CBSI3b MEXJIy 3PUTEIILHON TIABHOCTHIO
KPOMOK ITPOE3Keil 9aCTH U COOTBETCTBYIOIIMMHU UM Trpa(uKamMu KPUBU3HEIL.

B kadecTBe mpumMepa B3SIT TUIIUYHBIA YYaCTOK TPACChl, COCTOSLIUN U3 TPEX
3JICMEHTOB: TIPSIMOM, TPOCTPAHCTBEHHOMN KpUBO# U KpuBoii (puc. 2). Ha puc. 3 npen-
CTaBJICHO MEPCIEKTUBHOE N300paKeHNE 3TOI YaCTH JOPOTH.

R, //;3

fes

fo =COSir

al X<l

A

Puc. 2. [IlapannenpHbleé TNPOEKIHWH TNPOCTPAHCTBEHHOW JIHHUH
(ocu moporu) Ha IPOGHUIBHON M TOPU3OHTATIBHOM TIOCKOCTSIX

Fig. 2. Parallel projections of the spatial line (road axis) on the profile and
horizontal planes

KK K3

7

2

— s/
- 7 (Zal
Puc. 3. IlepcrexTnBHOE H300pa)KEHHE YYacTKa JOPOTH, OCh KOTOPOTO
moka3zana Ha puc. 2. HK, M, KK — Touku Han6ob1ef KpuBU3HBI

Fig. 3. Perspective image of the road section, the axis of which is shown
in fig. 2 HK, M, KK — points of greatest curvature

[Tpu nocTpoeHNN MaTeMaTHYECKUX MOJIeJIel y4acTKOB TPACChl B AabHEHIIIEM
OyZieM HUCIIOJIb30BaTh CIEAYIOMNE 0003HAUCHNS:

b, h — npsiMoyrosbHBIE KOOPAWHATHI OLICHUBACMOW JIMHUU B IUIOCKOCTH
YOZ, m (b — mmpuna T3; h — Beicota T3 (ypoBeHb I1a3 BOAUTENS) OTHOCHTEIBHO
KacaTellbHOM K Hayainy mpo(uIbHON MPOEKIMH OIIEHHBACMOM MPOCTPAHCTBEHHOW
KPHBOIA);
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Dp , Dy —paccrosuaue ot mnockoct YOZ COOTBETCTBEHHO JI0 TOUSK Hayaia

kpuBbix B iane HK u nmpodune H3, m;

| — IPO/IOJIBHBII YKIIOH TPAcCHl;

Rp — pannyc kpuBoii B II1aHe, M;

Ry — mapameTp mapaboisl B MPOIOILHOM MPOQUIIe, M;

S — mapameTp (TOpU30HTaJbHAsI MPOEKIHS IIyTH C HAa4ajioM B IUIOCKOCTH
YOZ), m.

Ecnu mpunsaTe ock X kacarenbHOU K t1, Hauamy KpUBOH B IUIaHE, TO YYaCTOK

Tpacchl, TOKa3aHHBIA HA PUC. 2, MOXKHO 3aaTh 110 UHTEpBaJlaM CJIEAYIOIIUMH CUCTe-
MaMH ypaBHEHUI:

npu 0<S<Syk
X=Ss;
y=b; (16)
z=h;

npu

Sk <S< Sk
x =D, + R,sino.
y=b+R,(1—cosa)

(s-D,)’
szv )

(17)
z=h+is+

npu
Skx <S

X =Xy + (5 — Sk ) COSTUy

Y=Y t (S —Skk )SinaKK (18)
)

Z=Zy +(S— Sk )SINPry
s—D,
rJie 0. — yroJl I0OBOPOTa TPAcChl B IUIAHE, paJ, 0 = ; Ok — YT'OJI IIOBOPOTA TPACCHI
Rp
Skk — Dp .
B Touke KK, pan, oxx :R— ; Bxs — YroJI MOBOpOTa Tpacchl B po(duiie B TOUKE

p
K3, pam, By, _Sx =Dy _
Ry
B Tabnuue npuBeaeHsl pe3yabTaThl pacdera u3ruda no gopmyse (7) as kpu-
Boil ¢ mapamerpamu Rp= 500 m; R, =5000m. Koopaunatsiby ., =5,0m;
by xp =—2,0M; h = 1,2 M. Dy =D, =60 m. Illar npupocta aprymenta aS=10m.

Koopaunarsi rpadukos kpusmsnb K. (S)

S 0 10 20 30 40 50 60 60 70 80
by, kp - - - - - 0 | 54| 192 | 938
bn,Kp 0,38 | 4,87 345 | 1280 | 66,0 | 34,0 | 34,1 152 8,1

S 90 | 100,0 | 110,0 | 120,0 | 130,0 | 140,0 | 150,0 |160,0| 160,0 | 200,0
bﬂ,Kp 488,0| 2753 | 67,5 242 11,4 6,3 3,9 2,6 0 0
bH,Kp 4,9 3,1 2,2 1,6 0,9 0,8 0,7 0,6 0 0
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ITo >TMM maHHBEIM BBIYEPUYCHBI TpadUKN KPUBU3HEI JICBOH W IIPABOM KPOMOK
npoezxeit gactu (puc. 4).

B 1iensix BBISBICHHS CBSI3U MEXKAY 3PUTEIBHON TUIABHOCTHEO KPOMOK TPACChI
¥ COOTBETCTBYIOIIUMH TpaduKkaMi KpUBU3HBI oOpaTtumcs K puc. 3 u 4. BunHo, 9to
BHYTpEHH:ISI KpOMKa (JTIWHUS 1) sBIIsIeTCS MEHee TUIABHOM, YeM BHENTHSISI (JIMHS 2).
HauGonpimas u3orayTocts mocieane okaspisaercs B uatepasie HK—KK. Oto mo-

Ka3bIBAET U €€ rpaduk KpuBU3HEL K g (S) . Touxy HanGompIIel U30rHYTOCTH 2 OTIpe-

JEJIUTh Ha I71a3 TPYAHO, HO 1o rpaduky K, (s) BUJTHO, YTO €10 siBysgercs Touka HK

(TOuKa MaKCUMaJbHON U30THYTOCTH JINHUM 2 B IaHHOM CIIy4ae HAXOAUTCS B HHTEP-
Basie O—HK Ha He MCHONIB30BaHHON Ui 3aKpYIJICHUS yIJjla MOBOPOTA YaCTU KpU-
BH3HBI).

p o
500 1 ﬁl?i#: o
250 1
KM" /(L’H?: e
/N .
\ CHE
0 // ~ S
o & . Bk
inferval 1 N nferval 2 -

Puc. 4. I'padyiku KpUBH3HBI LIEHTPaJbHBIX HpoeKiHii JeBoil (1) u mpaBoi (2) Kpomok
Mpoe3xKel yacTu

Fig. 4. Graphs of the curvature of the central projections of the left (1)
and right (2) edges of the roadway

Taxum 00pa3om, U3 aHAIM3a MOXKHO CIAENATh CICAYIOIINE BHIBOIBL:
nunus 1 Hanbonee usornyra B Touke M, T. €. K¢ 1=K\ ; mnus 2 — B Touke HK,

T. € Ko =Kenk: Ken2 <Kepis
JIMHUA 2 110 KaUECTBEHHOM OLIEHKE IIJIaBHEE TUHKH 1; O0Jiee IIaBHOM JIMHUHU 2 COOT-
BETCTBYET MEHbIIIEE 3HAUCHNE HAMOOIIBIICH KPUBU3HBI Kc,H,z .

DTO CBUACTENBCTBYET O TOM, YTO MAKCUMAaJIbHASI U30THYTOCTh KC,M, HaxXOos-

oiasicsa B TOYKE M BCPIIMH KPUBBIX, MOXKET OBITH MCIIOJIb30BaHa B KAUECTBE KOJIMYeE-
CTBEHHOT'O II0Ka3aTeJIsl 3pPUTE/IbHOMN IJIaBHOCTH.
Yacrubie 3HaueHust KpuBu3Hbl K v, Ky MK ¢ B HanbHeiimem paccmar-

PHUBAIOTCS OTHAEIBHO, IIOCKOJIIBKY UMEIOT CAMOCTOSTEIBHOE 3HAYEHUE IIPU KOJIUYe-
CTBEHHOH OLICHKE 3PUTEJIBHOM [NIABHOCTH IPOCTPAHCTBEHHBIX KPUBBIX.
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Raxnouernue

Ha ocHoBe onmcaTenbHON XapaKTEepUCTUKU JTaHO MaTeMaTH4eCKOe OIpeiese-
HUE MIaBHOW JuHMHU. 1o 3TUM TEpMUHOM MOHHMMAETCs] KPUBOJIMHEHHBIA y4acTOK
Tpaccel 2-ro 1 0oJiee BBICOKHUX MOPSIIKOB IaakocTh. [loka3ana pasHuLia Mex 1y aHa-
JUTUYECKN QUKCUPYEMOH U 3pUTEIBHO BOCIIPHHUMAEMON IJIaBHOCTBIO.

YcTaHoBI€HO, UTO BUAUMOCTh JIOPOTH B MEPCIEKTHBE MPABUIBHO OPUEHTH-
pYeT BOIUTENS aBTOMOOMIISL IPH YCIIOBUH, YTO JINHUH, ONHMCHIBAIOIIE OPOBKH JI0-
POXHOTO IOJIOTHA U KPOMKH IPOE3KEH 4acTH, B IPOCTPAHCTBEHHOM H300paKEHUH
M30THYTHI B TOM ¢ HalpaBJICHUH, YTO U B TU1aHe Jopord. Ha atom ocHoBaHMH cdop-
MYJIMPOBaHO YCIOBHE T€OMETPUIECKOTO POICTBA BUA JIECOBO3HON aBTOMOOMITEHON
JIOPOTH B IPOCTPAHCTBEHHOW MEPCHEKTHUBE U e TuiaHa. OHO MO3BOJIAET aHAIUTHYE-
CKU TIIPOBEPUTH 3PUTEIBHYIO SICHOCTh KPUBOJIMHEHHBIX yYaCTKOB.

BbIsIBIIEH KOMILUIEKC KOJIUMYECTBEHHBIX IOKA3aTENe: KPUBU3HA, PauyC KpU-
BOM B IUIaHE, MaKCHMaJIbHasi KpUBU3HA U MaKCUMaJbHasl CKOPOCTh U3MEHEHHS KPH-
BU3HBI, — KOTOPBIE TOCTATOYHO IOJHO XapaKTEPU3YIOT 3pUTENbHYIO TNIAaBHOCTD U SiC-
HOCTb HCHTPAJIbHBIX HpOCK]_[I/Iﬁ QJICMCHTAPHBIX MPOCTPAHCTBCHHLIX U IIJIOCKUX KPU-
BBIX.

B ciydasix, Korga Touka MaKCUMaJIbHOH KPHBH3HBI HAXOAUTCS 3a MpeesiaMu
30HBI BUAUMOCTH, 3a IMOKA3aTCJib IJIABHOCTU NMPUHUMACTCA N30THYTOCTH B TOYKC,
PacCIIOJIOKEHHON Ha TPAaHULIE BUIUMOCTH.

KpuBusHa u paanyc KpyuBOM B IUTAHE CIYXaT JJIsl POBEPKU 3PUTEIBHOM fC-
HOCTH, a TIOKa3aTeNN YaCTHBIX 3HAYCHUH KPUBU3HBI — JJI51 OLIEHKU CTETIEHH BUANMON
IJIaBHOCTU KPUBBIX.

[IpuBeneHHBIN aNTOPUTM MO3BOJIUT B OYAYIIIEM CO3/1aTh KOMITBIOTEPHYIO MTPO-
rpamMMmy Ul ONpelesIeHHs] Ha3BaHHBIX IOKa3aTesiell U MOMOKET OBICTPO M Kaue-
CTBCHHO OLICHUTH KaK 3pUTCIIbHYIO INIaBHOCTD, TaK U ICHOCTH KPUBBIX JICCOBO3HBIX
aBTOMOOMJILHBIX JIOPOT.
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Abstract. The implementation of tasks related to the development of the transportation net-
work as a whole and logging roads as an integral part of it requires scientifically based theo-
retical studies of the patterns of formation of spatial curves when combining elements of the
plan and the longitudinal profile, since the rational laying of the route for many years deter-
mines its most important transport and operational characteristics (speed, traffic safety, traffic
capacity). Consideration of the visual perception of the road by the driver will improve the
quality of design decisions, which will allow to avoid emergencies in the future after setting
the route into service. On the other hand, a decrease in speed before seemingly sharp turns of
the road affects the efficiency of logging road transport. Therefore, the view of the road ahead
should strongly orient the driver, i.e. be visually clear and clearly changing, ensuring the con-
stancy or smooth reduction of the traffic flow mode. At the same time, the need for a success-
ful spatial solution of the road increases. In the designs of logging roads, straight lines, tran-
sition curves, described in recent years most often according to the clotoid, and circular curves
are found as elements of the route plan. It is found that the road view in perspective correctly
orients the driver of the car, i.e. it is visually clear, provided that the lines describing the edges
of the roadway and the edges of the roadway in the perspective image are curved in the same
direction as in the road plan. The purpose of the work is to determine a set of quantitative
indicators (curvature, radius of the curve in the plan, maximum curvature, maximum rate of
change of curvature) for optimization of the visual smoothness and clarity of the central pro-
jections of elementary spatial and plane curves. The performed studies allow us to fully char-
acterize the visual smoothness and clarity of the central projections of elementary spatial and
plane curves. The above algorithm makes it possible to compile a computer program to deter-
mine the mentioned indicators. The indicators determined by this algorithm allow us to eval-
uate both the visual smoothness and clarity of curves on logging roads.

For citation: Borovlev A.O., Skrypnikov A.V., Kozlov V.G., Tyurikova T.V., Tveritnev O.N.,
Nikitin V.V. Mathematical Modeling of the Route of Logging Roads. Lesnoy Zhurnal [Rus-
sian Forestry Journal], 2021, no. 4, pp. 150—161. DOI: 10.37482/0536-1036-2021-4-150-161.
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