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VJIK 531.3:539.4:631.3(07)

CocraButenu: JOKTOp TeXH. HayK, mpodeccop O.A. [Tomaymkun
KaHJIUJAT TeXH. HayK, AoueHT O.0. [lonymkun

PerieH3eHT: TOKTOp TEXH. HAyK, mpodeccop B.I1. XKapos

3amanusi 1 METOMMYECKHE yKa3aHUs K KOHTPOJIHHOM paboTe MO JUCITUTUIMHE
«/lnHaMHKa W TPOYHOCTH HA3EMHBIX TPAHCIOPTHO-TEXHOJOTHYCCKUX CHCTEMY. -
PocroB-u/1; U3natensckuii ientp JAI'TY, 2023. - 12 c.

Metoauyeckue ykazaHus cojJepkaT oOmue TpeOoBaHUS W 3aJaHUsd Ha
KOHTPOJBHYIO pa0bOoTy, IpUMEp €€ BBITIOTHEHUS.

VK 531.3:539.4:3(07)

Hayunslii penakrop JOKTOpP TEXHUYECKUX HAYK, podeccop

Epmonses H0.1.

© Uznarensckuit uentp AI'TY, 2023



OBILIME TPEFOBAHMS K KOHTPOJILHOM PABOTE

KoHTponbHas paboTa coAepKUT 2 3ajadyd, KOTOpPHIE BKIIOYAIOT B ceOS 2
pasnena JUCHUILIMHBI «JI[MHAMWKa © TPOYHOCTh HA3EMHBIX TPAHCIIOPTHO-
TEXHOIOTHYECKUX CHCTEM).

KoHTponbHas pabora odopmisieTcss B TETPaad, 3alKCH JICIAI0TCS BPYYHYIO,
YCTKHUM ITOYCPKOM, CXEMbI BIUYCPUHUBAIOTCS KapaH IaIllOM.

Kaxnas u3 3amgad pemnraercsi cHadana B oOmieM Buje. [logcTaHoBKa YMCIOBBIX
JAHHBIX TIPOU3BOJUTCS B OKOHUYATEIHHBIC BHIPAKCHHS TMOJYYCHHBIX B OOIIEM BHIIC
pELICHUN.

[Tpu odopmiiennn pabOTBI HEOOXOIWMO 3amucaTh HOMEP 3aJaHHsl U HOMEpP
BapuaHTa KOHTPOJIBHOW paboThl. Homep 3amanus BBIOMpacTCS CTYACHTOM IO
nocienHerd mudpe HOMEepa 3a4eTHOW KHIKKH B COOTBETCTBHH CO  CIIEAYIOIICH
TaOJIULIEN:

ITocnenuss mudpa Homepa 3auetHor kamxkkn | 0;112;314;5(6;7(8;9

Howmep 3aganust Ha KOHTPOJIBHYIO padOTy 1 2 3 4 9)

Homep BapuaHTa CTYAEHT BBIOMPAET MO €ro MOPSJKOBOMY HOMEPY B CIIHCKE
IPYIIIBI, COCTABJIIECHHOM JIEKAHATOM.

Jns momydenus 3ayé€ra Mo AUCHUIUIMHE «/[MHaAMMKa M MPOYHOCTH HA3E€MHBIX
TPAHCIIOPTHO-TEXHOJIOTMYECKUX CHUCTEM» CTYINEHT JOJDKEH BBINOJHUTH JaHHYIO
KOHTPOJIbHYIO padoTy, 3alIUTUTh €€ U OTBETUTh HA TEOPETUYECKHUE BOIPOCHI.

3AIAHUE HA KOHTPOJIbHYIO PABOTY
3AJIAUA Nel

Haiitn koadduiment noneznoro nevcreus (KIIA) 7 mammHbl no 3anaHHOR
cxeMme coefuHeHHs e€ arperatoB, eciau u3BecTHbl KIIJ[ 7;, i=1..7 kaxmoro u3
arperatoB. PaboTel A;; ABMKYNIMX CHJI, IIOCTYIAIOIIME HAa BXOJ KaXIOU M3 BETBEH
napajyieIbHO COCJMHEHHBIX arperatoB IojaraTh paBHBIMH Mexay coOoit. (Cxemy
coeauHeHus arperatoB B MamuHe U ux KITJI npuasaTs o ganusiM [punoxenus 1).

3AJTAUA Ne2

Jnst 3ajaHHOM CXEMBI KECTKOTO POTOpa M3BECTHBI JIOKAJIbHBIE JUCOaaHChHI
D,, D,, D;. Yruel ¢;, i=1,2,3 3TuX AucOaNaHCOB MpEJCTABIEHBI HA CXEME - MX
3HAYEHHUS TAKXKE 3a1aHEbL.

TpeOyercs HaiiTH TpHBEICHHBIM K TOouke A (3agaHa Ha CXeMe poTopa)
pesynbTHpylolue BekTop Dp 1 MOMeHT Mpp auc6anaHcoB 3TOro poropa (Mozeib
HEypaBHOBEIIEHHOCTH pOTOpa MEpBOro THMA), a Takke aucbanancsl D;, D, B
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IJIOCKOCTAX TMpuUBeAeHUs, coBmanamonmx c¢ omnopamu |, Il poropa (Monens
HEYPaBHOBEIICHHOCTH BToporo Tuma). B pacuérax mpunste [, = 0,21, [, = 0,5[,
[3; = 0,9, rae | = 3amaBaemMoe paccTosiHue MEeXy onopamu potopa. (Cxemy poTopa
Y YHCJIOBBIC TAHHBIC K PEIICHUIO 3a/1a4i MPUHSTH 0 [Ipunoxenuto 2).

[TPUMEP BBITTIOJIHEHUS KOHTPOJIbHOM PABOTHI
3agaHue Ne...., BapuaHt Ne...

SATAYA Nel
JlaHo:
Cxema COeTMHEHUS arperatoB B MallluHe
A
» 2 » 3
Am
A, b > 4 » AL
A
A 2, 6
&3 » 5 -
A | 7

KIIJ arperatoB: 1y =1, =0,9;n3 =n, = 0,8, 15 =ng =1, =0,7.

Pemenne
3ajaHa CcXeMa CMENIAaHHOTO  COCIMHEHUs  arperatoB B MaIUHE,
MPECTaBIIAIONIAs COO0M COBOKYMHOCTh MOCJIEIOBATEIBHOTO M MapalljIeIbHOTO UX
COEIMHEHU.
Jnst  pemenust ucnoibdyeM ¢dopmynsl  pacuéra KIIJ[ mammsbl  npu
MOCJIEIOBATEIBHOM COCIMHEHNH -
n
n= 1_[771'»
i=1

U IIpH 11apaJlUICIIbHOM COCINHCHHUHU -

m

=1 A

- m
i=1Aai

€€ arperaros.

B nocnegHMX ypaBHEHHMSX N - UHUCIO arperaTtoB, COEIMHEHHBIX
MOCJIEIOBATEIbHO; M - YUCJIO BETBEH arperatroB, MApaJUICIbHO MPUCOCAUHEHHBIX K
MCTOYHHUKY SHEPTHH WK K KAKOMY-JTH0O U3 arperaToB MallllHBbI.

B 3amaHHON cXeMe OT JBUrarelns, COBEpLIAIOIIEro padory A,, sHeprus
UCXOIUT TO TPEM MapayyieabHbIM BeTBAM. [loaTOoMy, umcmonb3ys dopmyny s

ImapaJiyICJIbHOTrO0 COCAMHECHUS arperaTroB, 3alIUIICM.
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App N+ Apy -0y + Aygs My (1)
Ap+ A + A ’

n:

rae 1y, My, Ny - K kaxaoit u3 napaiieabHbIX BETBEU, UCXOISIIUX OT ABUTATEIIS.
YuuThIBas yCIOBHS 3aj1a4H, rmojaraeM A,, = Ay = A5, IOITOMY ypaBHEHHE
(1) mpuBOIUM K BUITY
Mt Nt (2)
= 2 _
PackpriBas 3HadeHUE 1);, YYUTHIBAEM, YTO TMEPBas BETBb MPEACTABISIET COOOM
MOCJIEN0BATENBHOE COCIMHEHUE arperaToB 2 1 3, MO3TOMY

N =12"13. 3)
PackpriBast 3Hau€HuUE 7);;, yYUTBIBAEM, UTO BTOpasi BETBb MPEACTABISAET COOOU
ITOCJIEA0BATEIBHOE COENMHEHNE arperaroB 1 u 4, moatomy
N = 11" 1y (4)
PackpeiBast 3HauU€HUE 7777, YIUTHIBAEM, UTO TPEThsSI BETBb MPEJCTABISIET COOOM
ITOCJIEA0BATEIBHOE U NAPAJUIEIIBHOE COCIMHEHHUE arperaToB, O3TOMY

Nur = Ms N, (5)

rae 7y - KIIJ[ mapannenbHOro coeauHeHusl arperatoB 6,7 TpeTbeil BETBH,
ONPENETAEMBIN KaK

=A;;6'776+A;;7'717

U]
v Age + Any
Y4uTBIBas, 9TO 1O YCIOBUIO 3a1a4 A, = A7, IOIydaem
_MNe T 15 (6)
Ny = 5
[Toxacrasmss (6) B (5), umeeM
_ Ne T N7 (7)
N = 1Ms T,
[Toncrasiss (7), (4), (3) B (2), Haxoaum
+
Ny s+ My g + 15 - LT
n= 3

[IpownsBens noacraHoBKy 3ananHbix 3HaueHnit KII/ arperaros, Haxoqum KII/]
paccMaTpuBaeMON MalllWHbI

09-08+09-08+0,7"
n= 3

0,7+ 0,7
2

= 0,643.



3AIAUA Ne2

JlaHo:
Cxewma portopa

J/

3Ha4YeHUs JTOKATbHBIX AUCOATAHCOB:
D, =100 rmm; D, = 500 rmM; D3 = 400 rMm.
Paccrossaue mexay onopamu potopa [=800 mm.

Pemenne

1. Haxonum npuBEAEHHBIN K TOUKE A pE3yJIbTUPYIOIINN BEKTOP ﬁp JIOKAJIBHBIX

McOaIaHCoB.
D, = D; + D, + Ds. (1)

[Ipoextupys Ep Ha KOOPAMHATHOM OCH X U Y, IOJIy4aeM:

- IpOEKIUs l_)p Ha OCh X

Xp = Zi3=1Di cos@;=D;cos@, + D,cosy, + D3cosps,
rae @;, 1=1.3 - mpuBeJCHHBIE HA CXEME pPOTOpa YIJIbl 3aJaHHBIX JIOKAIBHBIX
nucbamancoB. @, = 51/6, @, = 0, @3 = 3n/2. [loacTanss 3HAYCHUS dTUX YTJIOB,
I10JIy4aeM

RY/4 3n RY/4
Xp = chosz + D,cos0 + D3cos7 = chos? + D,;

- mpoekiwst Dy, Ha 0Ch Y

Yp = ¥i-1 D; sin@;=D;sin@, + D,sing, + Dssing; =
A 3n S5
= Dlsin? + D,sin0 + D3sin7 = Dlsin? — Ds.

3nauenue Dy, pe3ybTUPYIONIEr0 BEKTOPA TMCOATaHCOB POTOPA U €TO yroJl (P D,
HaxoJ1M KaK
: X
D, =/X3 + Y5, ¢p, = sign(¥p)arccos D—D,
P

rae sign(Yy) = 1, ecmu Y, = 0; sign(Yy) = —1, ecmu Y, < 0.



[Ipon3Boas MOACTAHOBKY 3aJaHHbIX 3HaueHuu D;, D,, D; B mOIy4YeHHBIE
BBIPAKEHU S, HAXOAUM:

V3
Xp =100 (— 7) + 500 = 413,5 rMy;

1
Yp =100 5T 400 = —350 rmm;

= /413,52 + (—350)2 = 541,74 rmm;

413,5
— —40° — 0
$p, = = sign(—350)arccos ———— 54174 - 40°,25 = 319°,75.

2. HaxonuMm npuBeneHHBI! K Touke A pe3ydbTUPYIOIMIA MOMEHT Mpp

JIOKAJBbHBIX JUCOAIaHCOB

L Mpp = Mp; + Mpy + Mpg3,
rae Mp;, Mpy, Mp; - BEKTOpBI - MOMEHTHI 3aJ]JaHHBIX JIOKaJbHBIX JUCOATaHCOB
OTHOCHUTEIIBHO TOYKH 4.

Y4uThiBas, 4TO MO yCIOBUAM 3a/a4u AucOanaHc Dy mMpoXOmuT depes TOUKy A,
umeeM Mp; = 0 1 1 paccMaTpuBaeMoro ciryqast

Mpp = Mp, + MD3-_

Boaga monyne Mpp u yron @pp BekTopa Mpp M UCHOJIB3Yys KOMIUIEKCHYIO

(dbopMmy, 3anMChHIBAEM MOCIIEIHEE YPABHEHUE B BUJIE

Mppe'®MD = M,,e'®Mz + M e'PM3, (2)
rne Mp, = D,(l, —1;),Mp3 = D3(l3 — l;) —3HaueHHs MOMEHTOB AMCOAIaHCOB
D, v D; OTHOCHUTENIBHO TOYKH A; @p2, @3 — YIIIBL BEKTOpOB Mp, U Mps,
MEPIEHAUKYIISIPHBIX BeKTOpaM D, U D3 COOTBETCTBEHHO.

Ompenemsist  @y;, y4uThiBaeM, 4YTO0 BekTop Mp; or gucOananca D
HaIpaBJseTCsl TaK, YTOObBI MOMEHT OT D; OTHOCHUTENIbHO TOYKHU A, HAOII0AaeMbli U3
KOHIIa BekTOopa Mp;, OB HaIMIpaBJIeH MPOTUB YaCOBOM CTPEJIKH.

Tak Mp,, nepneHAUKYIApHbIA D,, TOIKEH COCTAaBIATh C IMOJOXKUTEIbHBIM

s s 3 ~—
HaNpaBJICHUEM OCH X YIroJ Pmz = Q2 —5 = 0— =5 Bektop Mps,

HepHeHI[I/IKYJ]ﬂpHBIﬁ l_)3, AOJDKCH COCTABJIATH C ITOJIOKUTCIBHBIM HAIIPAaBJICHHUCM OCH

_ m 3w T
XYrox Qys =P3 —>=——7=T.

Takum 006pa3om, ypaBHeHuUE (2) 3aUChIBAEM B BUJIE

. 37 .
Mppe'®MD = D, (I, — 1;)e"Z + D3(I3 — I;)e'™,
YTO C YYETOM 3aJIaHHBIX 3HAUCHU I l1, l,, l; naér

MDpei(pMD = D2(0,5l 0 2l)e 2 + D3(O 9l — O,Zl)eln ==
=D, 03l ez +D;- 0,71 el =
3T ]
— (03D, e"7 +0,7- Dy - &),
HpoeKTI/IpyH IMOCJICAHEC YPABHCHHEC HA OCHU X U ), I1IOJIydaeM

3n
XM = l<0,3 ' D2 ' COS7+ 0,7 'D3 * COST[) = _0,7 - D3,'



3w
Yy = l(O,S-DZ -sin7+ 0,7 - Dy -sinn) =—0,3-1-D,;

Mpp = /XA% +Y2=1-(0,7-D3)? + (0,3 D;)?;

(0 = sign *drcCOS —— = —arccos .
Mo M Mpp J(©,7-D3)% + (0,3 D)2

HOI[CT&BJ'I}IH SHAYCHUA 3aJaHHBIX BCJIIMYKWH, ITOJYy4aCM
Mpp = 800,/(0,7 - 400)2 + (0,3 - 500)? = 254118,08 rmMmZ;

—0,7 - 400
Py p = —arccos = —151°,82 = 208°,18.
V(0,7 -400)2 + (0,3 - 500)2
Takum 06p2130M, JJIA paccMaTpuBacMoOro poTopa MOICIb

HCYPABHOBCHICHHOCTHU IICPBOI'O THUIIA ITPCACTABILACTCA KaK
(N} = {Dp ®p, Mpp (pMD} = {541,74 319°,75 254118,08 208°,18}. (3)

3. Onmpenenenne aucOanancoB Dj, D B IUIOCKOCTAX NpPHBECHHS,
coBnagatonmx ¢ onopamu I, Il poropa.

Hcnonb3yst  ¢GopMysbl CTaTHYECKOTO pachpesesieHuss JaucOajaHCoB IO
MJIOCKOCTSIM MPUBEICHHUSI, TOTYUUIH

— _l_ll _l_lz _l_l3 — —ll _lz _13
DI=DlT+D2T+D3 ] ; DII=D17+DZT+DBT'
[Toxcrasiss 3a1aHHbIE TTApAMETPBI POTOPA, MOJyYaeM
EI = 0,851 + 0,552 + 0,153, BII = 0,251 + 0,552 + 0,953. (4)

[IpoexTupys nepBoe 3 ypaBHeHU (4) HA KOOPAUHATHONW OCH X U ), UMEEM

5t 3T

X;=08:D; - cos?+ 0,5-D,-cos0+0,1-D5 - COST;
. 5m _ - 3m

Y, =08"D, - sm?+ 0,5:D,-sin0+0,1-D; - smT.

HOI[CTaBIIHSI 3aJaHHBIC 3HAYCHUA JIOKAJIbHBIX ):[I/IC6aJ'IaHCOB, Haxoaum

V3
X;=08-100- <—7> +0,5-500-1+0,1-400-0 = 180,8 rmm;

1
Y,=0,8-100-§+0,5-500-0+0,1-400-(—1)=0;

D, = [X?+Y?=,/180,8% + 0 = 180,8 rmm;

_ sion(?) . 180,8
O; = S1gni 1y )arccos DI = arccos 1808 =

[IpoekTupys BTOpoe 13 ypaBHEeHUM (4) Ha KOOPJIMHATHBIE OCU X U Y, UMEEM

RY/4 3n
X;=0.2- chos?+ 0,5-D,-cos0+0,9- Dy 'COST;

5n 3
Yy=02-D;- sin?+ 0,5:D, -sin0 + 0,9 D, -sin7.

HO,Z[CT&BJIH}I 3aJaHHBIC 3HAUYCHHUA JIOKAJIBHBIX I[I/IC6aJIaHCOB, HaXoaIuM
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V3
X =02-100-(~—-)+05-500-1+09-400-0 = 232,7 rmm;

1
Y;=0,2-100- > +0,5-500-0+4+0,9-400-(—1) = =350 rmm;

Dy = |X%+ Y2 =1./232,72 + 3502 = 420,3 rMm;

= sign(Y;) X _ 23247 _ 560 38 = 303°, 62
@;; = sign(Y;;)arccos D, arccos 2203 ,38 = ,62.
Takum obpazom, TUISt paccMaTpuBaeMOro poTopa MOJENb
HCYPABHOBCIICHHOCTHU BTOPOT'O THUIIA UMCCT BHU
{Nz} = {DI (pI DII (pII} = {180,8 0 4‘20,3 3030, 62}. (5)

4. Mposepka 1: I'maBublii BekTOp D, M1MCOATAHCOB POTOPA JIOKEH OTBEYATh
YCIIOBHIO
Do, = Dy + Dy =D, . (6)
[TpoekTupys nmepBoe U3 paBEHCTB Ha KOOPJIUHATHBIC OCH X U ), UMEEM
X.r = D;cos@; + Dycosqy; = 180,8cos0 + 420,3-303°,62 = 413,5 rmm;
Y., = D;sing; + Dy sing;; = 420,3 - sin303°,62 = —350 rmuy;
D, = /X% + Y2 = /413,52 + 3502 = 541,74 rMm;

= sign(Y,,) Xer _ 135 _ 40°,25 = 319°,75
P = sign(Y,.;)arccos D = —arccos 54174 ,20 = , 7.

— . — i.
CpaBHeHHEe — IIOKasbiBaer, 4t0 D, = 541,74-e"31975 =D = D e" P,

onpenenéHHOMY Bbllie. TakuM 00pa3om, yciioBue (6) y10BIE€TBOPSETCS.

5. [Iposepka 2: [TapameTpsl Moaenu (5) 3a1aHHON CXEMBI pOTOpPA MOTYT OBIThH
BBIPAXKEHBI Yepe3 mapaMeTphl €ro Mojieiu (3) MoCpeCTBOM BhIpAKEHUHN

— — l_ll — —_ —_ ll
DI = Dp l - DM! DII = DpT

+ Dy,

— 1\_/IDP T Mpp ;. T
FI[e DM — elz — el((pMD-'-Z)

] =7 - nucOananc mapbl ¢ MOMEHTOM Mpp.

— i_
PackpriBast Dp = Dp -e"PDp y IIPOU3BEAS MOJACTAHOBKY, HAIILIU

l_l1

— ; M . T
_ i@ DP i-(omp+3).
DI—DPTB DP—TG MD™727,
l_)II = Dp lTl ei'(pr + % ei'((pMD'I'%). (7)
[TpoekTupys nepBoe U3 ypaBHeHUi (7) HA KOOPIUHATHBIE OCH, MTOTy4aeM
[l — ll MDP T
X; =D, cosQp — Tcos(cpMD + E);

=1 Mpp 7T
Y, =D, 7 Singp, —Tsm((pMD +E);
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X
D; = /X,Z +Y?5 @ = sign(lﬁ)arccosD—I.
I

HpOI/I3BOI[$I IMOoACTAHOBKY YMCJIOBBIX JJAHHBIX, I1IOJTy4YacM

254118,08
X; =541,74-0,8-cos 319°,75 — 800 cos(208°,18 +90°) =
= 180,8 rmm;
254118,08
Y; =541,74- 0,8 -sin 319°,75 — ~— 800 -sin(208°,18 + 90°) = 0;

D, =./180,82 + 0 = 180,8 rmm;

(p; = arccos

180,8
180,8

[IpoekTupys BTOpoe u3 ypaBHeHuUl (7) Ha KOOPJIMHATHBIE OCHU, TIOJIy4aeM
Mpp

!

Ly

[
oL Mpp U
Y= Dstm(pr + Tsm(cpMD + E);

X
D, = /XIZI +Y2  en= sign(Y,,)arccosD—".
I

HpOI/IBBOIIH IMOACTAaHOBKY YHMCJIOBBIX JAHHBIX, I10JIY49YacM

s
Xy = Dy—cosq@p, + cos(@up + E);

254118,08
X;; =541,74-0,2 - cos 319°,75 + —800 cos(208°,18 +90°) =
= 237,7 rMM;
_ 254118,08
Y, =541,74-0,2 - sin 319°,75 + —800 sin(208°,18 + 90°) =
= —350 rmmMm;
Dy = /232,72 + 3502 = 420,3 rMm;
= 2327 _ 56°,38 = 303°,62
©; = arccos420,3 = ,38 = ,62.

[Mapamerpsl Monemu {N,}, BbIpaskeHHBIE depe3 mapameTpbl Mmoxenu {N;},

COBIIQJIAIOT C paHee TMOJYy4YeHHBIM pe3yabTaToM (5). DTO NOATBEPXKAAET Kak
SKBUBAJICHTHOCTh 3TUX MOJIENIEN, TAK U UX aJICKBATHOCTb.

NCIIOJIbB3OBAHHASA JINTEPATYPA
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ITPUJIOXEHUE 1
Hcxoanblie 1anHbIe K 3aga4e Nel

Cxembl COCOMHCHUA arp€raToB B MAllIMHEC OJIA KAXXKI0I'0 HOMCPA 3a1aHHA

Y
~J

3amanue Nel

(§]
A
]
Y
S

=1

a

1 417" 6
(4:)
A
A A

h 4
(V5]

A

Anq
a4

\ 4
b
A
Y8

a6

3amanne Neo3

n2

[e—y
p
(]
LS
v
Ja
'S
A
-

a5

4 » 5
A 3amanne Ne2
[ 1 » 6 7
AJ-'I
A
A

> 5
3 Neq
P \ aJlaHue

2
h §
AZ
Az [ 4 » 3 o 7

A

A 4
N
v
s
]
(]

sl 4 ¥ 5> 6
2 Aa3 3 - 3aganne Ne5
1 AAZ 3 Anc A h
A'n—"; 7
Bapuantsl 3nauenuii KI1/] arperaros
No ctynenTa B KII/I arperaTos
CIIMCKC I'DYIIIbI M =1 N3 =14 s =Me = N7
1..10 0,9 0,8 0,7
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11...20 0,8 0,7 0,9

21...30 0,7 0,9 0,8

I[MTPUJIOXEHUE 2
Hcxonnbie 1aHHbIE K 3agaue Ne2

CxeMbI pOTOPOB JJIS KaKIOTO HOMEpa 3aIaHMs
3amanue Nel 3amanue Ne2

D, T Il
3 —

2 A

BapuaHThl YMCIIOBBIX IaHHBIX K 3aga4ye No2

Ne crynenra B ciucke | 3HaueHMs JIOKAJIbHBIX JUCOANaHCOB, TMM [, MM
IpYIIIBI D, D, Dy
1..10 500 100 400 1000
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11...20

100

400

500

900

21...30

400

500

100

800
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