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BBE/IEHHE

JuciuninHa uMeer Ueiablo (GOPMHUPOBAHME Y CTYIEHTOB IIEJIOCTHOTO
MPEACTABICHUS] O CTPYKTYpE TOPOJCKUX TPAHCIOPTHBIX CUCTEM, METOJMKAX HX
IUITAHUPOBAaHUS W YOPaBJICHUSA, a TAaKXKE NPUHUUIIAX UX Pa3BUTUA U
GyHKIMOHUPOBAHMUS.

Bo MHorux ropomax mo BceMy MUPY MpHU3HAIU HEOOXOAMMOCTH YBSI3KH
YCTOMYMBOCTH U TPAHCHOPTHOU TMOJUTUKH, HAPUMEP, MYTEM MPUCOCTUHEHUS K
OOIIECTBY «TOPOOB B 3aIIUTY KIWMaTay. B mpakTuke ropocKOro MmiIaHupOBaHUS,
HAMpaBJICHHOIO Ha CO3/IaHUE B rOPOAax yCTOMYMBOM COLMATBHOM, 3KOJIOTHYECKOU
M 3KOHOMHMYECKOW OCHOBBI C TOBBIIICHUEM KAueCTBA KWU3HU, YK€ JABHO BO
MHOTHUX CTpaHaX YKOPEHIINCh TepMUHBI “Sustainable Mobility” u “Livable City”.

Cutyanusi, cioxuBiiasica BO MHorux ropoaax Poccum (kak u B
OOJIBILIMHCTBE TOPOJOB PA3BUTHIX U PA3BUBAIOLIUXCS CTPaH), JajieKa OT UeaaIbHON
B cwily psana npuunH. COCTOSIHUE TOPOJCKUX TPAaHCHOPTHBIX cucTeM B Poccuw,
0e3yclIoBHO, TpeOyeT KapJAUHAJIBHOTO TIepecMoTpa K HUX IUIAHUPOBAHUIO H
pa3paboTke. ITUM OIpeaeseTcs aKTyalbHOCTh JUCHUIUIMHBI «YCTOUYVBBIE
I'OPOJACKUE TPAHCIIOPTHBIE CUCTEMbI»

KoutposnbsHas padora 1

Tewma: «PacdeT TpaHCIIOPTHBIX MOKA3aTEIICH»

Hwke mnpuBomsTCS pacueThl IS YCIOBHOTO TOPOJa C YHCICHHOCTBHIO
Hacenenus 300 TeIc. KHTEJIEH M ¢ HU3KOM HACBIIEHHOCTHIO aBTOMOOMIsIMH. B
YCIOBHSIX IIMPOKOTO HMCIOJIb30BAaHUS aBTOOYCOB IS TMACCAXKUPCKUX TEPEBO30K
IUTAHUPOBKA YIMYHOH ceTH (TUIOTHOCTh CETH YJIMYHOTO TaCCaXKHUPCKOTO
TPAHCIIOPTA) ropoJia ONpeaeIseTCS MAaKCUMAIBLHO JIOIYCTUMOM 3aTpaTol BpeMeHU
Ha noe3aky T = 40 mun. IIpu cpenneit ckopocTu nprkenust aBTodyca V. = 20
KM/4, 3aTpaTe BPEMEHU Ha MEMIEXOIHBIA M0oaX0 K OCTaHOBKE l.. = 9,5 MUH (Liew =
0,57 xm ipu V» = 3,6 KM/4) ¥ BpeMEHHU Ha OKuJaHue TpaHcnopta toxc = 3,5 muH,

3aTpaThl BPEMEHU HA MEPEABUKEHUE 110 TOPOAY PABHBL:

601
T=2t, +t +—%

neu

(1.1)

c

rae T - 3aTpaThl BpEMEHH Ha MEPEIBIIKEHUE, MUH;
Imp - cpemHsAs MIMHA TOE3IKH,
Imp = KIIKH LM (1'2)

rae K, — oTHoleHue cpeaHeil JUIMHBI TOE3IKU K HAauOOIbIIIeH MPOTIKEHHO-
ctu Tepputopuu (npumem K, paBubim 0,8);

K, - x03pduiimeHT HenpsIMOJIMHEWHOCTH MarucTpaibHOU ceTu (mpumeM KH
=1,2);

L., - HanGombIIas TPOTKEHHOCTh TEPPUTOPUH TOPOIA, KM.

OntumanbHyIO JUIMHY TO3/IKH Ha aBToOyce lmp , onpenensromnyo pa3mepsl
"aBToOycHOro" ropoaa (ropoja ¢ MECTHBIM XapaKT€pOM [BHUXKEHHUS), MOMXKHO
onpenenuth U3 popmysl (2.1), nonaras T =40 mus, Toraa lmp= 5,83 kM.

Haubomab1mas npoTsxkeHHOCTh "aBTo0ycHOro" ropozaa L yqp. cocTaBuT:



mp

L =
Mmapu Kn R-H

3a HJIaHI/IpOBO‘{Hblﬁ 9TaJIOH ropoja (SOHBI) C MCCTHBIM JIBHXCHHCM MOXKCT
v 2
I

~ 6 Km (1.3)

OBIT IPUHAT TOPOJ C MJIOIA/bI0 TeppuTopun Fy; =6%6=36€

B Takom 3TallOHHOM ropozie PacCTOSHUS MEXKITY MaruCTPAISIMU HE JTOJKHBI
npeBbimats |; =2k, =2+057=114¢€i

Cpennsisi NIOTHOCTh MApIIPYTHOM CETH O ISl TOPOJIOB, UMEIOIIUX TOJIBKO
aBTOOYCHBIN TPaHCIOPT, JOJKHA COCTaBIATh 2 — 2,5 KM! (OTHOIICHWE IJTMHBI
MapHipyTHOW CETH K IUIomanu ropoaa. B ciaydae omHOBpeMEeHHOW pabOTHI B
ropojie¢ Ppa3MYHBIX BHAOB MACCAKUPCKOTO TpaHCHOpPTa o0O0Ias IIOTHOCTD
MapHIPYTHOW CETH MOXKeT pocturarth 3 — 3,5 kM. [LIOTHOCTE MapmpyTHON ceTh
BBIIIIE B IIEHTPAJIbHBIX pailoHax roponaa. B Tabn. 1.1 mpuBeneHsl pekoOMEHIyeMbIe
3HAQ4YEHUS IJIOTHOCTU B 3aBUCUMOCTH OT YUCIIEHHOCTH HACEJICHUS TOPOJIOB.
Tabnuna 2.1 — PexomeH1yemble 3Ha4eHUsI INIOTHOCTH MAPIIPYTHOM CETH TOPOJIOB

YunciIeHHOCTh Menee 100 100-250 250-500 500-1000 Csoimre 1000
HacCeJIeHHUS,
TBIC. Yell.
[TnoTHOCTD 1,4-1,6 1,8-2,0 2,0-2,3 2,4 25
MapIIpyTHOU
cetr O, KM-1

JJist Halllero rTunOTETHYECKOro ropoAa npuMem o = 2,1 kM.
OO01ast npoTsHKEHHOCTh MarucTpaneu L, =5F,, =2,1%36 ~ 76 ku

[TonHble 3aTpaThl HAUOOJBIIIETO BPEMEHHU Ha MEPEBUKEHUE MTaCCaKUPOB 110
ropoay 1o gpopmye (1.1):

T=2%9,5+3,5+(60%6)/20 = 40,5 muH.

B poccuiickoil rpagoCTpOUTENBHON ITPAKTUKE, KAK U PaHEE B COBETCKOW,
Hopmupyrores o CH u IT 2.07.01-89*: nocTymHOCTh OCTAaHOBOUHBIX IYHKTOB
rOpPOJICKOTO OOIIECTBEHHOTO TPAHCIIOPTA U JIOCTYITHOCTh MECT TIPHIIOKEHUS TPy
— 3aTpaThl BpEMEHU Ha TEpEeJBMKEHHE B OJMH KOHEI] K MecTy paldoThl s 90%
TPYASIIMXCS HE JIOJDKHBI TPEBBIIATH TOKA3aTeNd, IMPUBEICHHBIC HIKE:
YK CIIEHHOCTh HACEJEeHMs], ThIC.Uell 3aTpaThl BpeMEHH (B OJUH KOHEN), MUH

2000. ... 45
L000. ... 40
500 37
250 35

3arpaThl BpEeMEHH B TOpOJaX Ha MEPEABUKEHUE OT MECT IMPOKUBAHUS JI0
MecT pabotel mis 90 % Tpyasumxcst (B OJWH KOHEI) HE JOJKHBI TMPEBHINIATH,
MUH, JJI1 TOPOJIOB C HACEJIEHUEM, ThIC. YElL.:

2000.. ..o 45
1000.. ... 40
500, . 37
250 i 35




[ToaTomMy mnoayuyeHHass BEIMYMHA | HE BIOJIHE IMpUEMIIEMa Ui JaHHOU
IPYIIIBI TOPOJIOB, ISl KOTOPBIX PEKOMEHAYETCS TaHHOE BpeMs Mopsaka 35 MUH.
OcHOBHas Mepa JJIsl CHUKEHUS | — OBBILIEHUE CPETHEN CKOPOCTH JIBHIKEHHS.

3amaHue A5 cCaMOCTOSITENTbHOM PaboThI:

Ha ocHoBaHuWM [aHHBIX, NOpUBENEHHbIX B Tabn. 1.2 (mo BapuaHTam),
paccuuTaTh TOKa3zaTeldn OOCITYyXHBAaHUS MAacCaXUPOB U CHETaThb BBIBOJIBI.
CKOpOCTh Melero nepeABMKeHNUs IPUHATh OJJMHAKOBOM I BCEX BapUaHTOB Vi =
3,6 KM/u4.

Tabnuna 1. 2 — MicxonHbple JaHHBIE JUIS pacyeTa

BapuanTtsl Yucnennocts | Cp. CKOPOCTH Cp. Koaddpumument | Koapdurment
HaceneHus JIBU-KEHUS paccTosiHue Kn Kn
ropona, ThiC. Ve, km/a J10 OCTaHOBKHU
qea IHeLLI, KM

1 200 22 0,4 0,7 1,2
2 400 22 0,4 0,75 1,2
3 600 24 0,5 0,8 1,2
4 800 24 0,5 0,7 1,25
5 1000 26 0,5 0,75 1,25
6 200 26 0,6 0,8 1,25
7 400 28 0,6 0,7 1,3
8 600 28 0,6 0,75 1,3
9 800 30 0,7 0,8 13
10 1000 30 0,7 0,7 1,2
11 200 32 0,4 0,75 1,2
12 400 32 0,4 0,8 1,2
13 600 22 0,5 0,7 1,25
14 800 22 0,5 0,75 1,25
15 1000 24 0,5 0,8 1,25
16 200 24 0,6 0,7 1,3
17 400 26 0,6 0,75 1,3
18 600 26 0,6 0,8 1,3
19 800 28 0,7 0,7 1,3
20 1000 28 0,7 0,75 1,3

Kontponbshas pabora 2

Tema: «PacyeT paBHOBECHOT'O COCTOSIHUSI TPAHCTIOPTHOM cucTeMbl o Bapipory»

CorymacHO TiepBOMY TIPHHIIMIY Bapapoma BpeMsl MMOE3IKH TIO BCEeM
(aKTHYEeCKH HCIIOJIb3YEMbIM MapIIpyTaM HE TMPEBBIIIACT BPEMEHH, MOTPEOHOTO
JUIsL TIpoe3ja 1o JIFoOBIM HEUCHoJib3yeMbiM MapiipyTam [1]. Pacmpenenenue
TPAaHCIIOPTHBIX MOTOKOB HAa CETH, OTBEUAIOIIEEe JaHHOMY MPHUHIIHUIY,
COOTBETCTBYET «II0JIb30BATEIHLCKOMY paBHOBecHIO» («user equilibriumy»). B ero
paMKax HU OJIMH TOJIb30BATEIb HE MOXET CHU3UTH OOOOIICHHYIO IIEHY CBOEH
MOE3JKH 3a CYET OJHOCTOPOHHUX JCHUCTBUKW. B COOTBETCTBMM €O BTOPBIM
MIPUHITUTIOM CpeJIHEee BpeMs MOE3JKH MUHUMAJIBHO ISl PaBHOBECHOTO COCTOSTHUS
TPAHCIIOPTHBIX TOTOKOB B CETU. Takoe COCTOSHUE JOCTUTACTCS, €CIU KaIbld




N0JIb30BaTeN b BHIOMpAET COOCTBEHHBIN MapIIpyT, UCXOs U3 KPUTEpHs Hanbosee
3¢(EeKTUBHOTO HCIOJIb30BaHHUA CceTH. B 3TOM chyudae pacrpezeneHue
TPAHCTIOPTHBIX TOTOKOB OTBEUAET «CUCTEMHOMY ONITUMYMY» («system optimaly).

[Ipenmonoxum, paccMaTpuBaeTcs AOPOXKHAs ceTh. J[1s Kaxkaoro Mapuipyrta
cyliecTByeT (YHKIMS B3aUMOCBSI3UM MEXAYy BpEMEHEeM, HEOOXOIUMBIM MJIsi €ro
npoxoxaeHus u oobeMoM Tpaduka. bropo obmectBennsix nopor (BPR - Bureau
of Public Roads, Washington) mnpeacraBumo 31Ty CBA3b (PyHKIHIO
3 PeKTUBHOCTH) B BUJI€ (POPMYJIBI:

Q B
Sa(Qa)=ty| 1+« - (2.1)
Ca
roe t, - Bpems, 3aTpauMBaeMoe S TPEOJOJICHUS HEHarpy>KEHHOTO

(cBOOOAHOTO OT MOTOKA) MAPIIPYT Aa;

Q, - HHTEHCUBHOCTb JOPOKHOI'O IBHYKEHUS Ha MApLIPYTE A,

C, - IpoIlyCKHas CHOCOOHOCTh MApLIPYTa a B €AVHUILY BPEMEHH;

S,(Q,)- cpenHee BpeMs B IyTH Ui aBTOMOOWIS Ha NPEOJOJIECHUE
MapuipyTa a;

a,  — KaTuOpOBOYHBIE MMApAMETPhI, paBHBIC (KJIACCUUYECKH) COOTBETCTBEHHO
0,15 u 4. B paboTax npuBEAEHBI U IPYTUE€ 3HAYECHUS ITUX apAMETPOB, 3aBUCSIIIHE
BHJa Mapmpyrta (Tpacchl), ero pacroyiokenus, pacnojoxenus, LOS (Level-of-
Service) u ap.

U3 dopmynst (2.1) cmemyer, uro ueM Oojee 3arpy’keH MapuipyT, TeM
Oonbllle BpPEMEHU HYKHO Ha mpoe3n no Mapupyrty. CoOTHOLIEHUs 3arpaT
BPEMEHH, 3arpyKE€HHOCTH MapuipyTa M CKOPOCTH IBHKEHUS aHAJIU3UPYIOTCS B
«IBYXKOMIOHEHTHOW» Mmonenu ['epmana-lIpuroxknna. B cooTBeTcTBHM C 3TOM
MOJIEJIBIO MOJYYE€HO YPAaBHEHHE

IN(RT)=kIn(TT)+b  (2.2)

rie k, b —mapamerps! ypaBHeHUs (K03 OUITUEHTHI PETPECCUN );
RT — BpeMs B IBUKEHUU;
TT — cymmapHO€ BpeMsi TTOE3]IKH.

Nunukarop HP (1), onpenensieMbli, kak
k
=1 @3
XapaKTEPU3yeT AMACTUYHOCTH («PearupyeMocTb») CKOPOCTH coobmeHus (U,
COOTBETCTBEHHO, BPEMEHU TMOE3/IKN) K yBennueHuto 3arpy3ku Y JIC.
Pacuernbie 3HaueHusa n Haxonarcs B auanazone 0,4 — 3,6. 3nauenue n=1
YCJIOBHO pa3ziefisieT 00J1acTh KPUBBIX «CKOPOCTh — 3arpy3Ka» C BHICOKON U HU3KOU

AIACTUYHOCTHIO CKOPOCTHBIX PEXUMOB K pocTy 3arpy3ku Y JIC.



PaccMoTpuM TUIOBBIE 3aaud ¢ NPUMEHEHUEM TMOHATHS «PABHOBECHOIO
COCTOSIHUSI TPAHCIIOPTHOM cUCTeMBI 110 Bapapomy.

[Tpumep 1. Ompenenuth pacmpeneieHue Tpaduka MO JBYM MaplipyTam
(puc. 2.1) B COOTBETCTBHH C YCIIOBHEM paBHOBECHS 110 Bapaporry.

Oynkrus d¢dextuBHOCTH BUaa (2.1) mis mapmipyTa a:

Sa=5+2*Qa.
Jlnst mapmipyra b:
Sb =10 + Qb.

CyMMapHbIii MMOTOK MEKIY IMyHKTAaMH OTIpaBieHHs | W Ha3HAYEHHS 2
cocraBisieT 1000 aBTomodmeit (Q1 = Q2 =1000).

d

IQ/ )3
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Pucynok 2.1 — JIByxMapuipyTHasi TpaHCIIOPTHAs CETh

Pemenne. 3aTpaThl BpeMEHM B COOTBETCTBHH C YCIOBHEM pPaBHOBECHS
JIOJDKHBI OBITH OJMHAKOBHKI JIsi 000MX MapIIPyTOB, T.e. Sa = Sh.

W3 ycnoBus coxpaHeHHs TPAHCTIOPTHOTO MOTOKA (CKOJIBKO OTHpaBUTCA U3 1,
CTOJIBKO € JI0JDKHO MPUOBITH B 2) CIEAYET:

Qa + Qb =Q1 =Q2 =1000,

Torma

5+2(1000- Qb) = 10+ Qb.

Otkyna

Qb =665 aBT.; Qa =335 aBr.

3aTpaThl BpeMEHU

Sa=5+2*335=Sb=10+ 665 =675 en. BpeMcHHU.

[Ipumep 2. Ilpumep wWLIIOCTpUPYET pEUNIEHHWE 3aJadyd  HEITUHEHHOIO
IPOrpaMMUPOBAHMUS.

CymecTByoT aBa Mapmipyta oT y3ma 1 k y3my 2 (puc.2.1). Oyskuum
s dexTuBHOCTH BUaa GopMysl 4.1 11t 000UX MapIIPyTOB CIAEAYIOIIHE:

Q 4
S, =15/1+0.15 —=2
1000
4
S, =20/ 1+ 0.15(&j
3000

Tpaduk mist 060MX MapIIPyTOB COCTABIISET
Qa + Qb = 8000 asr.
Pemuth rpadudecku 3amady TpaHCIOPTHOTO PABHOBECHSI.




Pemenne. Ilmomamm mox kpuBbiMM Ha Puc. 3.2 COOTBETCTBYIOT
UHTErpUpoBaHuio QyHKIM 3¢pdextruBHOCTH OT 0 10 1 B ypaBHEHHH, UX CyMMa
220,674. Tlpu stom ¢yHkuus 3pdekTuBHOCTH it MapmpyTa D m3o0paxena B

00paTHOM HampaBJICHUHU.
Graphical Solution to the Equilibrium Assignment Problem
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Pucynok 2.2 - I'paduueckoe pemieHne 3a1a4i TPaHCIIOPTHOTO PAaBHOBECHS

Touka paBHOBecus (mepecedeHre QpyHkuuil) coorBerctByeT 2152 aBt. Ilo
Mapuipyty @ u 5848 aBT. mo mapmpyty b. Bpems moesnaku mo kaxaomy u3
MapUIPYTOB COCTABIISIET OKOJIO 63 €11. BpeMEHH.

Puc. 2.3 wummoctpupyeT paszaeieHue TPAHCIOPTHBIX CPEACTB IO JBYM
MapuipyTam, HE COOTBETCTBYIOILIEE PABHOBECHOMY pelICHHUIO. [10105keHne KpUBBIX
HE MEHsIeTCsl, HO 3PEeKTUBHOCTb TpaduKa, MHTEpIpETHpyeMas 00IIeH MIoNaabio
IO KpPUBBIMH, CHHU3HUTCS 3a CUET €€ pocTa Ha BEJIWYMHY IUIOLIAIA
3aIITPUXOBAHHOW 00JIaCTH.



Travel Time Sa

Allocation of Vehicles not Satisfying the Equilibrium Condition

Travel Time Sb
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Pucynok 2.3 - Pactipeenenue TpaHCIIOPTHBIX CPEACTB MO MapIIpyTam, He
YAOBJIETBOPSIOIIEE YCIOBUIO TPAHCIIOPTHOTO PAaBHOBECHS

3agaHus 7151 CAMOCTOSATEIIbHOU pabOThI:

1. ITotok Tpadmka u3 myHkTta 1 B myHKT 2 cocTtaBisieT Q aBTOMOOMICH B
yac. [loTok pasmensercs MEKIy IBYyMs MapmipyTamu a U D, Tpaduk Ha HuUX
COOTBeTCTBEeHHO 00Oo03HauaeTcst Qa, u Qb. Bpems B myTtu (B MuHyTax) (QyHKIMH

3 PEKTUBHOCTH) 3a/1a€TCS
Ca= A+ Qa/b; Cb =B+ Qb/T.

[IpuMeHuTh yCJIOBHE TpPAHCIOPTHOTO paBHOBecus 1o Bapapomy s
OTpeJIeiCHNs] pachpeneneHus Tpaduka MO MapuipyTaM M BPEMEHHU IOE3JKH.
HcxoHble naHHbIE TIO BApUaHTaM MPUBEICHBI B Ta0. 2.1.

Tabmuna 2.1 — Ucxonuble faHHBIE

Bapuant Q, aBT./4 A b B r
1 7000 7 1300 10 700
2 8000 8 1350 12 750
3 9000 9 1400 14 800
4 10000 10 1450 16 850
5 11000 11 1500 18 900
6 12000 12 1550 20 950
7 13000 13 1600 19 1000
8 14000 14 1650 17 1050
9 15000 7 1700 15 1100

10 16000 8 1300 13 1150
11 7000 9 1350 11 1200
12 8000 10 1400 12 1250
13 9000 11 1450 14 800
14 10000 12 1500 16 850
15 11000 13 1550 18 900
16 12000 14 1600 20 950
17 13000 75 1650 19 1000




18 14000 8,5 1700 17 1050

19 15000 9,5 1500 15 1100

20 16000 10,5 1300 13 1150

2. CymectBytoT nBa MapmpyTa oT y3ma 1 kx y3my 2 (Puc.2.1). ®Oysxnun
s dexTuBHOCTH BUAA hopMydsl 3.1 1st 000MX MapIIPyTOB CIICTYIOITHE:

4
S, = Al1+ Al o
1000

4
%:A1+A-QL
3000

Tpaduk 1151 060MX MapIIPYTOB COCTABIISET

Qa+ Qb =Q asr.

Pemutes rpaduyecku 3agady TpaHCIOPTHOTO paBHOBecus. VcXxoHbie HaHHbBIE 11O
BapHaHTaM MPHUBEACHBI B Ta0I. 2.2,

Tabmuna 2.2 — Ucxonuble JaHHBIE

Bapuantsl Q, aBr. A b B r Dl E
1 4000 12 0,11 3,5 24 0,19 5
2 4500 13 0,11 3,7 24 0,19 4,5
3 5000 12 0,12 3,9 23 0,19 4
4 5500 13 0,12 4,1 23 0,18 3,5
5 6000 14 0,13 4,2 22 0,18 3
6 6500 15 0,13 4,3 22 0,18 5
7 7000 14 0,14 4,2 21 0,17 4,5
8 7500 15 0,14 4,1 21 0,17 4
9 8000 16 0,15 4,0 20 0,17 3,5

10 8500 17 0,15 3,9 20 0,16 3
11 9000 16 0,16 3,9 19 0,16 5
12 9500 17 0,16 3,8 19 0,16 4,5
13 10000 15 0,17 3,8 18 0,15 4
14 10500 14 0,17 3,7 18 0,15 3,5
15 11000 15 0,18 3,7 17 0,15 3
16 6500 14 0,18 3,6 17 0,14 5
17 7000 13 0,19 3,6 16 0,14 4,5
18 7500 12 0,19 3,5 16 0,14 4
19 8000 13 0,20 3,5 15 0,13 3,5
20 8500 12 0,20 4,0 15 0,13 3

KoutposnbsHas padora 3

Tema: «IIpumenenue ananuza I[lapero g ananuza appexTuBHOCTH
TPAHCIIOPTHBIX CUCTEM»




OTOT METOJ MOJIyYns CBOE Ha3BaHUE IO MMEHU UTAIBSIHCKOIO SKOHOMHUCTA
Bunsppeno Ilapero (1848-1923 rr.), KoTOpbIii MOKa3zajd, 4TO OOJbIIAs 4YacThb
kanutana (80 %) HaXxogUTCA B pyKax HE3HAUYUTEIBHOTO KoiuuecTBa Jrojer (20
%). IlpaBuno Ilapeto — «yHHBepcaabHBIN» MPUHIUI, KOTOPBI MPUMEHUM BO
MHOKECTBE CUTyalluid, B TOM 4HCIE, B pEUICHUU TpodsieM 3(P(HEeKTUBHOCTH U
kadecTBa [4, 5]. Aunarpamma [lapeTo — HHCTPYMEHT, TO3BOJISIONINI pacpeIeTUTh
YCHIIUS JUTSI pa3pelieHns BOSHUKAIONINX MPOOJIEM U BBISIBUTh OCHOBHBIE TPUUNHBL,
C KOTOPBIX HY’)KHO HAUYMHATh JIEHCTBOBATb.

CymHocts mnpuHumna Ilapero, mNOJOKEHHOTO B OCHOBY ITOCTPOCHMS
JUarpamMmbl, 3aKIOYaeTcs B TOM, YTO BCE MHOXECTBO BO3MOMKHBIX INPUYHMH
HECOOTBETCTBUI JIenuTCs Ha JBe rpynnsl. [lepBas rpynma — HeOOJbIIOE YHCIIO
IPUYUH, KOTOpPBIE CYIIECTBEHHO BO3JCHCTBYIOT Ha MOSBJIECHUE HECOOTBETCTBUMN
(HEMHOTOYMCIICHHBIE CYLLIECTBEHHO BaXkHble). BTOpas rpymmna — 00JblIoe 4ucio
IPUYUH, OKAa3bIBAIOMIMX HE3HAUMTEIHHOE BO3JCHCTBUE (MHOTOYHCIICHHBIC
HECYILIECTBEHHBIE).

Paznuuaror nBa Bupa nuarpamm [lapero:

1. JuarpamMma Ilapeto mo pesysibTaTaMm JESITEIbHOCTH, MPEIHA3HAYEHHAS
JUTS. BBISIBJICHHSI TJIaBHOW MPOOJIEMBI U OTpaXKAIOIIas CIEAYIOIre HeKeIaTeIbHbIe
pe3ynbTaThl ACSITENPHOCTH: MO0 KauecTBY, IO 3arpaTaMm, IO BpPEMEHHBIM
MOKa3aTelsiM, 1o 0€30MacHOCTH.

2. Hunarpamma Ilapeto mo mnpuumHaM m0poOJieM, BO3HUKAIOUIUX B XOJI€
IPOLIECCOB: 0 UCIOJHUTEISAM, [0 000PYJOBaHUIO, 1O CBHIPHEBBIM pEcCypcam, IO
METOoJIaM paboThI.

Pekomenayemsblii nopsaok aHanuza Ilapero ¢ mocTpoeHueMm auarpammbl
BKJIFOYAET CIEAYIOIINE ITaIbI:

1. Onpenenenue 1enu, METo1a U ieproja coopa HHPOPMAIIUH.

2. OpraHuzamusi U MpOBEJEHUE HAOMIOJEHUN ¢ (QUKcalMel JTaHHBIX B
KOHTPOJIbHOM JICTKE.

3. AHanu3 pe3yJbTaTOB HAOIIOJICHUM, BBISBICHHUE HAMOOJIee 3HAYMMBIX
daktopoB. Ilpu 5TOM HEOOXOAMMO pPACIOJOXKHUTH JaHHbIE, TOJYYEHHBIE IO
KaXJI0My (akTopy, B MOPSJAKE 3HAYUMOCTH M 3alOJIHUTh TaONUIly, YUUTHIBas
rpynny «IIpouney», KOTOpYIO ClielyeT 3aucaTh B MOCIEIHIOK CTPOKY.

4. Tloctpoenume nuarpammbl  (cTonbuaroro rpaduka), HarisigHO
MOKAa3bIBAIOIICH OTHOCUTENBHYIO 3HAYMMOCTh KaX10r0 (pakTopa.

5. Iloctpoenue rpaduka [1apeTo B Bume KyMyIsITUBHON KPUBOM.

[Ipu noctpoenun puarpamm Ilapero pexomeHayeTrcs COOJIIOAATH
CJIEIYIOIME PEKOMEH AN

. CJIEyeT BOCIIONB30BATHCA PA3HBIMH KJIACCU(PHUKAIUIMH U COCTABHUTH
MHOTO auarpamm [lapeTo, Tak Kak CyTh MpOOJIEMBbI MOKHO YJIOBUTH, HAOIIOMAs
MCCJIENYEMBII IPOLECC C Pa3HBIX TOUEK 3PECHMUS;

. HEeXenarenbHo, 4TtoObl rpymma «[lpoune» coctaBmsuia OONBIION
MPOIICHT, YTO O3HAYaeT HEMPABWIBHOCTh pa3lielieHuss OOBEKTOB HAOIIOECHUS U
TpeOyeT UCTI0JIb30BAHUS APYTOro MPUHITUIIA KIIacCU(DUKAIUY;



. €ClIi BO3MOXXHO INIPEJCTaBUTh JIaHHbIE B JIEHE)KHOM BBIPAKECHUU
3aTpar 1o ¢akTopam, TO CIEIYET 3TO OTpa3uTh Ha Auarpamme [lapero;

° CCJIn 06Hapy>KI/IBaGTCH q)aKTOp, B OTHOIICHHH KOTOPOIO JICTKO
IMPOBCCTHU YIIYUIICHHUC, 3TO HAA0 CACIIATb HE3aMCIJIUTCIIbHO, HC3aBUCUMO OT TOrI'O,
KaKuM ObI He3HAUYMTEILHBIM OH HU OBIJI.

[Ipn wucmonp3oBaHWM auarpaMMbl [lapeTo I BBISIBICHUS PE3yJIbTATOB
JEATETLHOCTH ¥ IPUYHUH PACTIPOCTPAHCHHBIM METOJIOM SIBJISIETCS TaK HAa3bIBACMBIN
ABC - ananmuz. Ero uaest cocTouT B TOM, YTOOBI BCE MHOXECTBO OJIHOTHITHBIX
00BEKTOB pa3IeTUTh IO 3HAYMMOCTH JIJIs1 BEITIOJTHEHUSI TIOCTABIICHHOM IIE/IM Ha TPU
rpymmbel.  [Ipy  3TOM  CpeaHECTaTUCTUYECKOE PpACIPEACIICHHEe WMEET BH,
IpeICcTaBICHHBIN B Ta0. 3.1.

Tabmuma 3.1 - [IpumepHbIE CpeaHECTATUCTHYECCKUE MPOIEHTHBIE COOTHOIICHUS
rpynn A, B, C

['pynmna Mo B;ISI;I;::IZCHT;;’ ?)/ET)GKTOB [ons B pe3ynbrare, %
A 20 80
B 30 15
C 50 5

B pesynapraTe aHanmza BBIICIAIOTCA HauOoJiee 3HAYMMbIE OOBEKTHI,
KOTOPBIX, KaK MPaBUJIO, HEMHOT'O, U UMEHHO Ha HUX HEOOXOJIUMO COCPEIOTOYUTH
OCHOBHOE BHUMAaHHUE U PECYPCHI.

[locne mnpoBeneHusi BbIpabOTAaHHBIX Ha oOcHOBe aHanm3a [lapero
MEpPONPUATANA CJHEAYEeT TPOBECTM TMOBTOPHBIA aHAdU3 C LEJIbI0 OLEHKU
s PekTUBHOCTH TPUHATHIX Mep. Ilpu 3ToM mOBTOpsieTCss BCs TpoIeaypa
MOCTpOeHUs quarpammel [lapeto, a HOBbIE Pe3yabTaThl CPABHUBAKOTCS C JAHHBIMU,
MOJTy4Y€HHBIMU paHee.

Paccmorpum nipoBenenue ananuza Ilapero Ha npumepe.

[Ipumep. upekunent maccaxupckoro aBTOTPAHCIIOPTHOTO NPEAIIPUATHS U3-
3a YYaCTHUBIIUXCS PeKiamaiuii 0 cOosax B paboTe perysspHbIX MapIIpyTOB OBLIO
MPUHATO pelIeHrue 00 UCCIIeA0BAaHUN UX TPUYHMH JJ1s1 pa3pabOTKu MEPOTPUSTUIN 110
YIIYUIIEHUIO PabOTHI.

B pesynbpraTe HaOMIOIEHUNA MEHEIKEPOB MPEANPUITHS B TEUCHHE Mecsia
ObLJI COCTaBJEH KOHTPOJIbHBIM JIMCTOK O COOSAX PEryJjsipHOCTH Ha MapuipyTax
aBTOOYyCOB (Ta0:1. 3.2).

Tabnuua 3.2 - KoHTpOABbHBIN JTUCTOK perucTpaiuy cooes
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3anogHuM TAOMUITy ISl TTOCTpoeHus auarpammbl Ilapeto (tabdn. 4.3) c
Y4YETOM JAHHBIX U3 KOHTPOJIBHOTO JIUCTKA, PACIOIAraeMbIX B MOPSAKE YObIBaHUS.
['pynna «IIpoune» nmomeniaercst B TaOIMIIE OCIEIHEN CTPOKON BHE 3aBUCUMOCTH
OT TOro, Kakoe IOJy4YEeHO 3HA4YeHHE, TaK KaK €€ COCTaBIIsI€T COBOKYIHOCTH
HECOOTBETCTBUI, YUCIOBOW PE3YJHTAT MO KAXIOMY M3 KOTOPBIX MEHBLIE, YeEM
caMO€ MaJIo€ 3HaYEHUE JJIs1 HECOOTBETCTBUS, BBIJICIICHHOTO B OT/ACIIBHYIO CTPOKY.
Tabnuna 3.3 - Tabnuna qaHHBIX JJ1 TOCTPOEHU auarpaMmbl [lapeTto

O06o03HaueHMs Yucno c6oeB 1o Hakonnennas [Iponent uncna Haxomnnennslit
HpUYUH cO0eB KaXJ0 pUIKHE CyMMa 4ucia c00eB 1o KaXKa0H IPOLEHT
cboeB MPUYHMHE B 00IICH
CyMMe
IITC 57 57 52,8 52,8
BB 19 76 17,6 70,4
oan 13 89 12,0 82,4
JATIT 9 98 8,3 90,7
OI1IT 6 104 5,6 96,3
I1P 4 108 3,7 100
Hroro 108 - 100 -

st moctpoeHust auarpamMmbl (puc. 3.1) HE0OXOIWMO HAYEPTHTHh OJHY
TOPU30HTAIBHYIO U JIB€ BEPTUKAJIbHbIE OCU. ['OpHM3OHTaIbHAs OCh NIENUTCS Ha
paBHbIE UHTEPBAJIBI B COOTBETCTBHUH C YHUCIIOM HECOOTBETCTBUIA (COOEB, 1e(HEKTOR).
Ha 7neByw BepTHKaJIbHYIO OCh HAHOCUTCS IIKajga OT HYyJS [0 4YHCIa,
COOTBETCTBYIOIIETO OOIIEMY UTOTY OOHApYXKEHHBIX COOEB, HAa TIPABYIO — IIIKaJIa C
untepBasiamu oT 0 1o 100 %. 3aTeM Ha OCHOBaHUU JTaHHBIX TabJ. 3.2 CTPOUTCA
cTonOukoBass guarpamma [lapeto. JlaHHble, OTpakarolue HAKOIUICHHbIC
MPOIIEHTHI, UCTIOJIb3YIOTCS JIJIs1 IOCTPOEHUSI KyMYJISTUBHOM KPUBOM.
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Puc. 4.1 - [luarpamma IlapeTo o Bugam c60eB Ha aBTOOYCHBIX MapIIpyTax

N3 ananuza noctpoeHHoi nuarpammel Ilapero cnemyer, yto moutu 53 %
cO0eB Ha MapuIpyTax HPOUCXOASAT HM3-3a IMOJIOMKH aBTOOYCOB, a B CyMME CO
coosmu no BuHe Boautened umeeM 70,4 %. Takum oOpazoM, mepBOOYEPEIHbBIE
meponpusatusa nupekuun ATII oueBnaHBbL

3ajaHue Il CaMOCTOATENbHON padOoThI:

B T1abn. 3.4 mo BapuaHTaM TPEACTABJICHBI JaHHBICE O TMPUYMHAX COOEB
PEryJIsIpHOCTH JIBHJKEHHsI HAa YYacTKax YJIHWYHO-IOPOXHOM cetn 3a Mecdam. C
MOMOILBIO TOCTPOEHUS JuarpaMmbl [lapeTo ocyniecTBUTh aHAIU3 TPUYKUH COOEB U
NPEeIOKUTh Hanbosee elcTBeHHbIe MepornpusaTud. O003HaueHUs: TPUUUH cOOEB
T€ K€, YTO U B Ta0I. 3.2.

Tabnuna 3.4 — Gukcanus NpUUrUH cOOEB PETYIIPHOCTH ABIKCHUS

O06o03HaueHNs Yucno c6oeB o BapuaHTaM
NIPUYUH

Goes 1 2 3 4 ) 6 7 8 9 10
JATIT 9 6 a 7 5 3 2 a 4 5
IITC 63 17 57 a 26 32 38 45 82 a
BB 12 a 19 72 19 81 a 14 22 21

OI1I1 32 69 22 24 a 14 6 12 a 59
o1 a 28 10 18 69 a 17 17 13 11
1P 4 1 2 3 4 2 2 3 5 2

[Ipumeuanue: OykBa «a» B KJIETKaX BMECTO MHU(PHI O3HAYAET MOCISIHION0
udpy U3 HoMepa 3a4€THON KHUKKH
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