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BBenenue

N3yyenue  aucummuiiHbl  «MojenupoBaHUE  TPAHCIOPTHBIX  MPOIECCOB
HeoOxonuMo i peanuzanuu  DenepalibHOrO TOCYAApCTBEHHOIO 00pa30BaTEbHOTO
CTaHJiapTa BBICIIETO 00pa3oBaHMs MO HampaBjieHUIo moaAroToBku 23.03.01 «TexHomorus
TPAHCIIOPTHBIX MPOLIECCOB» U SBISETCS €AUHOM N1l BceX GOpM U CPOKOB OOyUEHHUS.

Hucuunnnna «MojenupoBaHue TPaHCHOPTHBIX MPOIECCOB» SIBISETCA OIHOU W3
3aBEPILAIOIINX CIEHUAIBHYIO MOATOTOBKY CTYAEHTOB, OOYYarOIIMUXCS IO HAaIPaBICHUIO
oAroToBKU « TeXHONIOrUs TPAHCIIOPTHBIX IPOLECCOB.

[enpto mpenoaBanus AUCUUILIIUHBI SBISETCS (POPMUPOBAHUE MPOPECCHOHATBHBIX
3HAHUH © TIPUOOpPETEHHE TMPAKTHYECKUX HABBIKOB B MNPUHATAA A (HEKTUBHBIX
YIPABJICHUYECKUX PEIICHUI MPOU3BOJICTBEHHBIX 3a7a4 TPAHCIOPTA.

3ajavyaMu PenoIaBaHus TUCHUILTMHBI SIBISIIOTCSA:

- OCBOEHHE M WCIOJB30BAHUE allapara MaTEMAaTHYECKOrO MOJEIUPOBAHUS
IIPOU3BOJICTBEHHBIX IIPOLIECCOB HA TPAHCIOPTE HA OCHOBE METOJOB MATEMATHYECKOTO
MIPOTPaMMUPOBAHNS;

- O3HAKOMJIEHME C METOJMKAMH IPOECKTUPOBAHMS AaBTOTPAHCHOPTHBIX CHCTEM
JIOCTaBKU T'PY30B U pacyeTa MoTpeOHOCTH B TPAHCIIOPTHBIX CPEJICTBAX;

- YSICHEHUE POJIU, COCTOSIHUSA U TIEPCIEKTUB PA3BUTUA YIKOHOMUKO- MAaTEMATHUYECKUX
METOJ0B NPU OPTraHU3ALMU TMEPEBO30K B PBIHOYHBIX YCJIOBHUSX C YYETOM TPYHOBBIX,
MaTepUANIbHBIX, TEXHUKO- IKCIUTYaTallMOHHBIX U OPTaHU3aAlMOHHBIX OTPAHUYCHUM.

KypcoBoili mpoeKT mno AUCIHUIUIMHE CTaBUT IMepes; cOOOW OCHOBHYIO M€l -
MOATOTOBUTh CTYACHTA K BBINOJHEHUIO BBIMYCKHON KBalu(UKAIMOHHOW paboOThl MO
HanpasiieHuto noarotoBku 23.03.01 «TexHonorus TpaHCIOPTHBIX MPOLIECCOBY.

TemaTuka KypcoBbIX IPOEKTOB

Tema 1 MopgesupoBanue ¥ OpraHu3anus aBTOMOOMJIbHBIX IPY30BbIX NEPEBO30K

3aoanue:

1. mpoBecTH aHaIK3 U BBISIBJICHUE NOTPEOHOCTEN B MEPEBO3KAX;

2. TIPOBECTH aHajiu3 Teorpauyeckoil KapTHUHbI MEPEBO30K U COCTABJICHHE
palMOHAJILHBIX MapIIPyTOB;

3. COCTaBUThH CXEMbI IPYy30MIOTOKOB;

4. BBIOOp BHJIOB ¥ TUTIOB aBTOTPAHCIIOPTHBIX CPEJICTB;

5. onpezesneHnue MPOU3BOIUTEIbHOCTA aBTOTPAHCIIOPTHON €IUHULIBL;

6. pacdeT MOTPeOHOCTH B aBTOTPAHCIIOPTHBIX CPEJICTBAX IO BUIAM;

7. coCTaBJI€HHE TPAHCIIOPTHOTO rpauka OTIPY3KH;

8. pacuer rpy30000poTa MO KaJCHAAPHBIM TEepuojaM paboT (3a CMEHY, CYTKH,
HEJIEJI0, MECSII, TON).

Tema 2 TpancnopTHBIN NMPoOLECC U MPOU3BOAUTEIBLHOCTDH NMOABHKHOTO COCTABA
3aoanue:

1. XapakrepucTuka MapupyToB.

2.TexHUKO-3KCIUTyaTallMOHHbIE TTOKa3aTeNn pabOThl aBTOMOOMIICH:

2.1. I'py30n0/1b€MHOCTH aBTOMOOMJISI M TIOKA3aTeU €ro UCIOJIb30BaHUS,



2.2. Iloka3arenu pacCTOSHHMIA;

2.3. IToka3arenu CKOpOCTH;

2.4. IToka3arenu BpEMEHHU.

3.IIpou3BOAUTENBHOCTD aBTOMOOMJIS. AHanu3 BIIUSTHUS TOII Ha
POU3BOIUTENLHOCTH aBTOMOOMJIS.

Tema 3 MapumpyTuzanus MaccOBbIX KPYNHONIAPTHOHHBIX I'PY30B
3aoanue:

1. hbopmupoBanue rpy30B, IEPEBO3UMBIX OJTHON MOJEIBI0 aBTOMOOMIIEH;
2. aHanIM3 BO3MOKHOCTH COBMECTHOM MIEPEBO3KH IPY30B;

3. ompezeneHue ONTUMAIBHOTO BO3BpaTa MOPOKHIKA;

4. yBsi3Ka TPYKEHBIX U MMOPOKHUX €370K;

5. cocTaBleHHE CXEM MapIIPYTOB U TPAHCIIOPTHON CETH.

Tema 4. MoaeanpoBanue TMNepPeBO3KM MEJKONAPTHOHHBIX TIPYy30B IO
Pa3B0304HO-COOPOYHBIM MApHIPyTaM

3aoanue:

1. cocTaBiieHue KpaT4yalille CBSI3bIBAIOIICH CETH;

2. HabOp MyHKTOB Ha MapIIPyThI;

3. onpesiesieHre mopsaKa 00be3/1a MyHKTOB TOTPEOUTEICH.

Tema 5 MoaesupoBanue rpapukoB IBHKEHUS AaBTOMOOMIIEH

3aoanue:

1. CocraButh rpaduky IBUKEHUS aBTOMOOUJIEH HA JIMHUU MO OJTHOMY Ha KaXKIbIA
BHJI MapuIpyTa — MassTHUKOBBIM, KOJIBLEBOM, ITETIEBOU U T.II.

2. T'paduku mocTpouTh 7151 MEPBOTO M MOCIETHET0 aBTOMOOMIIEH, paboTaoIMX Ha
MapIipyTe.

3. Ha rpaduke orpasuTh Bce 3J€MEHTHl TPAHCHOPTHOIO Mpoliecca B maciutade
BPEMEHU — HYJICBOU, TPY>KEHBIN U MOPOXKHUMN MTpoOer aBToMoOUIIeH, OTpy3Ka, pa3rpysKa,
a TaK)Ke BPEMS PErJaMEHTUPOBAHHOIO OTAbIXA BOJUTEIEH.

4. OmnpeaenuTh BpeMs BbIXOa MOCIEIHET0 aBTOMOOWJIS 10 MHTEPBAJY BBIMYCKa
aBTOMOOWJIEH HA JIMHUIO B 3aBUCHMOCTH OT MPHUHATON CTYIEHTOM CXEMbI BBITyCKa-
BO3BpaTa aBTOMOOUJICH — IMHEWHOM, CTylIeHYaTo! U T.1I.

Br16op Tembl onpeniensieTcss CTyAeHTaMi B UHULIMATUBHOM TIOPSAJIKE WIIA C TOMOUIBIO
PYKOBOJIMTENSI KypcoBOW paboThl (mpoekTa). TeMbl KypCOBOIO MPOEKTa YTBEPKIAACTCS
npenojiaBaresieM Kapeapsl, BEAYIUM AUCIUIUIMHY.

MeToanuyecKkue peKOMEeHAAlMH 110 BHINOJHEHUI0 KYPCOBOil padoThl

[TonroroBka KypcOBOTO MPOEKTa BKIIOYAET ITAIIbL:

— BBIOOp TEMBbI, BApUAHTA,

— pazpaboTka pabodero miaHa (B 3aKOHYCHHOM BHJIe paboumii IIaH MPeICTaBIsIeT
co00if pa3BepHYyTOE COZEpKaHKEe KYPCOBOM pabOTHI (MPOEKTa));



— HCCIIEZIOBAHNE TEOPETHUECKUX aCIIEKTOB MPOOIEMBI;

— TpEeIBapUTEIbHBIA BapHaHT KypCOBOTrO IpoekTa ((popMyJIMpOBAHHE OCHOBHBIX
BBIBOJIOB M PEKOMEHJAIM; pacuyeT SKOHOMHMYECKOro 3¢ddexrta U T.O.), B KOTOPBIH
BHOCSITCSI B JaJIbHEUIIIEM YTOUHEHUS U U3MEHEHMS,

— o(hopmiteHHE KypCOBOTO MTPOEKTA.

Metoauueckie ykazaHus —SBJSIIOTCS  PErVIAMEHTHPYIOUIMM — JOKYMEHTOM  I10
BBIINIOJIHEHHUIO KypCOBOI'O ITPOEKTA.

KypcoBo# pOEKT TOIKEH COOTBETCTBOBATH CIEAYIOIINM KPUTEPHUSAM:

— pabora odopmisieTcss B BHIAE, I[O3BOJSIONIEM CYAUTh O TIOJHOTE W
000CHOBAaHHOCTH COJIEPKAIUXCSI B HEM PE3yJIbTaTOB, BEIBOJIOB U MPEAJIOKEHUH;

— pabota n0oKHA OBITh 3aKOHYCHHBIM HCCIEJOBAaHHEM C ONUCAaHHEM IIyTH
JaJIbHEHIIEr0 IMOMCKAa B HCCIENyEeMOM HaIpaBJICHHUH, IMOKa3aTh CIOCOOHOCTh aBTOpa
BUJIETh NIEPCIIEKTUBY UCCIIEIOBAHUS;

— B KypcoBoil paboTe (IIpoeKTe) aBTOpP paCKphIBAET CBOM MOTEHLMAN, CHOCOOHOCTb
K TPOBEICHUIO CAMOCTOSITENIBHBIX HCCIEIOBAaHMI HAa OCHOBE TEOPETHYECKHX U
MPaKTUYECKHUX 3HAHUI, KOTOPHIE OH MPUOOPEN 3a Meprol O0yUECHHUS.

CTpyKTypa U coAep:KaHUe KyPpCOBOI'O MPOEKTA

KypcoBo# MPOEKT BKIIOYAET CIEAYIOLIME JIEMEHTHI: TUTYJIBHBIN JINCT, 3aaHUE Ha
BBIITOJTHEHUE Pa0OTHI (TIPOEKTA), COJCPKAHUE, BBEICHUE, OCHOBHYIO YacTh, 3aKIFOUCHHE
(BBIBOJIBI M PEKOMEHIAIUN ), CTUCOK MCIOJIb3yEMbIX UCTOUHUKOB, MTPUIIOKEHUS.

TutyneHbIil UCT 0dOpMIIAETCS Ha CTAaHAAPTHOM OJIaHKE M COACPKUT Ha3BaHHE
TeMbl, (haMUITNIO, UMSI, OTUECTBO CTYACHTA; (DaMUIINIO, UMS, OTYECTBO, YUCHYIO CTENIEHb U
y4eHOE 3BaHHE (JIOHDKHOCTH) PYKOBOJUTEIS KypCOBOM pa®oThl. THUTYIBHBINH JUCT
SIBJISIETCS IIEPBOU CTPAHULIEN MTPOEKTA.

3ajaHue Ha BBINOJHEHUE KYpPCOBOTO MPOEKTa Takke o(opMIIsieTCcsl Ha CTaHAapTOM
OJIaHKE W COAEPKUT JaTy BbAAUM 3aJaHUsl MPENOAaBaTENIeM U IMEpeYeHb MaTEepUaNIOB,
HEO0OXOJAMMBIX JJIs1 BHIITOJIHEHHS IPOEKTA.

Conep:kaHue BKJIKOYAET BCE TJIABbl M PA3Jeibl PYKOIIMCH C YKa3aHUEM HOMEPOB
CTpaHUL 10 pa3JesaMm.

Beegenune. OTo o0mias xapakTEepUCTHKa KypcOBOIO MPOEKTa, €ro “BU3UTHAs
KapTouka”, pe3toMe. B HeM 000CHOBBIBA€TCS aKTyalbHOCTh TEMbI UCCIIEIOBAHUS, CTEIICHb
ee MpopadOTaHHOCTH, OMNPEAENSAIOTCA LeNb W 3aJadyd, METOJOJIOTUYECKUEe U
TEOPETUYECKHE OCHOBBI HccliefoBaHUsA. [loMUMO 3TOro, BO BBEACHMM JOJDKHA OBITH
MoKa3aHa CTPYKTypa KypCcOBOH paboThl (MPOEKTa), Ha3BaH OOBEKT, HA MIPUMEPE KOTOPOTO
MIPOBOJIMIINCH KOHKPETHBIC uccienoBanus. O0bem BBeZeHUs 3 - 5 CTp.

OcCHOBHasl 4acTb KypCOBOI'O IPOEKTAa COCTOMT M3 JIBYX JIOTMYECKU CBA3AHHBIX U
CONOJIUMHEHBIX I1aB (pa3leNioB), KaXJas U3 KOTOPBIX MOAPA3NAECISAETCS HAa HECKOJBKO
yacTtel (moapas3aeion).

['maBa nepBasg. MOXeT COCTOSTh U3 IBYX OCHOBHBIX Pa3leiiOB — TEOPETUYECKOTO U
aHanuTHdeckoro. Hammuue aHanuTUuecKkoro pasjena siBisieTcs 00s13aTeIbHbIM.

Teopetnueckuii pazfen. B HEM BBINOJIHSAETCS aHAIU3 COBPEMEHHOIO COCTOSHUS
TEOPUM W METOJIOJIOTUU MpOoOJieMbl, Jaercs o0030p JIUTepaTypHbIX HCTOYHUKOB,
000CHOBaHUE TOYKH 3PEHHS aBTOPA HA UCCIIEAYEMYIO MTPoOIeMy.



B TeopeTudeckoM paszzaene MOTyT OBITh PACCMOTPEHBI:

— MOHATHE U CYLIIHOCTh M3y4aeMOro SIBJICHHS WM Ipoliecca;

— KpaTKUH UCTOPUYECKHI 0030p;

— T€HJICHLINY PAa3BUTHS TEX WM UHBIX MTPOLIECCOB;

— DKOHOMHUYECKHE 3aKOHBI, KOTOPbIE UCTOIB3YIOTCA (MPUMEHSIIOTCS) MPU PEIICHUN
npo0JieMbl, COIMAJIbHbIC, OpPraHU3allMOHHBIC, MOJIUTHYECKUE MPEANOCHUIKA, KOTOPbIE
BJIMSIOT Ha Hee, cucteMa (TpyIa) IMokKas3aTelield, CBS3aHHBIX C MPOOJEMOM, MOPSIOK
pPECYpPCHOTO OOECHEeYeHHs, SKOHOMHYECKOTO CTHUMYJIMpPOBAHHUS, METONbI pEeIleHus,
IIPUMEHSIEMBIE B HACTOSAIIIEE BPEMS, UX JOCTOMHCTBA U HEJOCTATKH.

AHanmuTuyeckas pasfes BKIIOYAET COBOKYNMHOCTh PACUETHO-AaHAIMTHYECKHX
JNEUCTBUI JUIsl 00ECTIEUEeHHS] PELIEHUS TOCTABICHHBIX 3a/1a4.

Ha3znauennem »TOro pasaena sBISETCS MOAPOOHOE PACKPBITUE IPAKTHYECKOTO
COCTOSIHUSL TIPOOJIEMBI (TEMBI HCCIEIyEMOro IMpolecca WM SBJIE€HUA). PackpsiBatoTcs
KOHKPETHBIE METO/Ibl IPUHATHS PEIICHUS TOW WM UHOM MPOOIEMBI.

B »TOM pa3nene uCHoNb3yIOTCS MaTeMAaTUYeCKuEe IMpUEMbl OOpaOOTKH JaHHBIX,
COCTaBJISIIOTCA AHAIUTUYECKUE TaOiMLbl, rpapukd, cXemMbl U T.JA. (IO MaTepuaiam
IPENNPUATHSL, CTATUCTUYECKUX COOPHUKOB).

Bennuuna nepBoii rinassl - mpumepHo 20 - 30% oT o611ero oobeMa pyKOIHCH.

I'maBa BTOpas (mpoekTHas). B Hell ompenenstorcs COBpeMEHHbIE TpeOOBaHUS,
QITOPUTM U KPUTEPUU pEUIeHUs MpoOieMbl, pa3padaThIBAlOTCA  KOHKPETHBIE
MPEAJIOKEHUS] U TIEPCIEKTUBBI Pa3BUTUS OOBEKTA. BBIMOIHAIOTCS NPaKTUUECKUE PACUEThI
10 BIOpaHHOUM METOJUKE, JaeTcs OlleHKa 3(P(HEKTUBHOCTH MpejiaraéMblX MEPOIPUATHI.

OnpenenstoTcss HOBU3HA U MOJIHOTA PEUIEHUs MOCTaBIEHHBIX 3a1a4. O003HavarTCs
IPaHULbl TPUMEHEHUS] pE3YyJbTATOB, A TAaKXKE HAMEUYalOTCAd IIyTH IPOJOJHKEHUS
WCCIIEIOBAHUS, B T.4. B IUIUIOMHOM NPOEKTE. BenrnunHa NMpOEKTHOW Y4acTu — MPUMEPHO
60 - 70% ot 0b61mIero o0beMa PyKOIHCH.

3akmroueHue. B 3TOM 4YacTW CHHTE3MPYETCS CyTh NPOEKTA, MOABOIATCS HTOTH
pemieHuss mpoOsieM, TOCTABJICHHBIX B paboTe 3amad, U 0000IIArOTCsS pPe3yJbTaThl,
IIOJIyYEHHBIE BO BCEX IJIaBaX, PacCMaTPHUBAIOTCS HANpPABJICHUS W NYTH JAJBHEWUIIEro
pPa3BUTHUS TEMBI B AUIUIOMHOM MPOEKTE. 3/1€Ch K€ OTMEUAETCs NMPAKTUYECKAas LEHHOCTh
paboThl, 001aCTh €€ HACTOSIETO (MM BO3MOXHOT0) UCTIOJIb30BaHUSI.

Takum 00pa3oM, 3aKII0YEHHE JOJHKHO COAEpPkKaTh BCE CYIIECTBEHHOE M HOBOE, UTO
COCTABJISIET UTOI MCCJIEOBAHUS U BBIHOCHTCS HA 3aLIUTY. 3aKIOYEHUE MOKET 3aHUMATh
2-3 cTpaHUIbI.

Cnucok KCIoiIb30BaHHBIX MCTOYHUKOB HAYYHON MH(POPMALIUU SBIISETCS COCTABHOMN
YacThl0O KypCOBOIO IPOEKTAa M IMOKa3bIBAET CTENEHb HW3YYEHHOCTH MPOOJIEMBI.
MuHMMaTBHBIN CIIUCOK JIOJDKEH coliepKaTh He MeHee 10 HCTOUHUKOB.

B npuiokeHuss BBIHOCUTCS BCIOMOTATENbHBIA MaTepuall, KOTOPBIA OOJEryuT
BOCIIPUSTHE OCHOBHON 4acTW KypcoBOW pa0OoThl (mpoekta). Hamwuue npuiokeHus He
ABIISIETCS 00S3aTEIbHBIM.

PabGora mo cOopy u oOpaboTke HHpOpMAIMHM SABIAETCS OJHUM U3 HamOojee
OTBETCTBEHHBIX M CJIOXHBIX ITAIOB BBITOJHEHHUS KYpPCOBOM PaOOTHI (IIPOCKTA).

Cratuctnueckas u Jpyras uHpopmanus coOupaercs C yd4eToM 3ajad,
MIOCTaBJICHHBIX B KypcOBOii pabote (mpoekre). OCHOBHBIMH €€ ICTOYHUKAMU SIBIISTFOTCS:



1) ¢daxTnueckue naHHBIE O pabOTe MPEANPUSATHS, B3ATOIO B KadyecTBE OOBEKTa
UCCIIeIOBaHNs (OCHOBHOM U IJIaBHBIN UCTOYHUK);

2) nyOauKanuy B CIEHUaIN3UPOBAHHBIX IEPUOANYECKUX U3IAHUAX;

3) cmeuumanbHas JMTEpaTypa — HaydHble IyOnuKauuu (KHWUTH, CTaTbu) IIO
BbIOpaHHON Teme. OHM MOTryT NOJOMPAThCA CTYIAEHTOM CaMOCTOSITENIBHO, a TaKxkKe
PEKOMEHIOBAThCS PYKOBOAUTENIEM KYPCOBOM paboThI (TIPOEKTa);

4) yuebnbie mOcoOMsA. CTyACHT MODKEH HCMOJb30BaTh T€ Y4YEOHBIE IMOCOOUS,
KOTOpBIEC YKa3aHbl B CIIUCKAX JUTEPATYpPHI IO MPOTrpaMMaM KOHKPETHBIX AUCHUILTUH. DTH
Marepuaibl CIyXkaT OCHOBOW ITOATOTOBKM TEOPETUYECKOM YacTH KypCOBOW pabOThI
(mpoekra);

[Ipu moadope marepuanoB CTYAEHT OJDKEH oOpaniaTh BHUMaHUE Ha TO, YTO B HUX
MOTYT COJEP>KaThCs HECOBMAAAIOIINE, & NHOTJA U MPOTUBOIOJIOKHBIE TOYKU 3PEHUS IO
OJTHOMY M TOMY € Bompocy. B aTom ciyuyae oH 00s3aH OTpa3uTh B KypCOBOUM pabote
(mpoekTe) cBOe MHEHHE O TOM, Kakas M3 TOYEK 3PCHUS MPEICTaBISICTCS eMy HambOoiee
IPaBWIbHOM, 1 000CHOBATH ATOT BHIBO/.

OdopmiteHne KypcoBoro npoexKra

W3narate mMaTepuasl CleayeT YETKO, SICHO, MCHOJb3ys HAyYHYIO TEPMHUHOJIOTHIO,
n30erass NMOBTOPEHUNW W OOILIEU3BECTHBIX IOJIOKEHHI, HMMEIOIMXCA B Yy4YeOHHKaX U
yuyeOHbIX TocoOusax. IloSCHATH HagO TONBKO MAaJOM3BECTHBIE WM Pa3HOPEUUBBIE
MOHSTHS, Jieflasi CChIJIKY Ha aBTOPOB.

3anpeniaercs noMeuiatb B KypcoByl0 padboTy (MPOEKT) TEKCT, CKAaHUPOBAHHBIA M3
y4eOHUKOB, HAYYHBIX KypHAJIOB U T.J.

OdopmiieHre TOKHO COOTBETCTBOBATH CIIEAYIOIIUM TPEOOBAHUSIM.

KypcoBoil MpoeKT BBINOJHSAETCS MAIIMHHBIM CIOCOOOM, C IPUMEHEHUEM
neyaTaronmx ycrpoiicte OBM, Ha omHOW cTtopoHe smcta Oenmoit Oymaru ¢opmara A4
(210x297) uepe3 1,5 untepBasia 14 mpudrom c COOMOAEHUEM CIEIYIOUIUX Pa3MEpPOB
OTCTyna OT Kpas JucTa: jeoe nosue — 30 MM; mpaBoe nojie — 15 MM; BepxHee U HHKHEe
nosist — o 20 MM. Hymepanusi ctpaHull — BHU3Y MOCEPEIMHE CTPAHULIbI; HA TUTYJIHHOM
aucTe, Ha OnaHKe 3aJaHusd M Ha JIMCTE C COAEp’KaHWEM HOMepa CTpaHUIl He
MIPOCTABIISIOTCS, HO OHHM BXOJIST B OOIIYI0 HyMEPAIHIO CTPAHUI] paObOThI (MPOSKTA).

Copnepxanue (ornaBieHue) paOOThl (HOMEp W Ha3BaHUE TJiaB, Maparpadon)
BKJIFOYAET I€PEYEHb OCHOBHBIX pa3/IeIOB KypCOBOIO MPOEKTA: BBEIAECHUE, TIJIaBbl U
naparpadpl, 3akJIOYeHHe, JUTepaTypy, mpuioxkeHus. OriaBieHHe JOHKHO CTPOTo
COOTBETCTBOBATh 3ar0JIOBKAM B TEKCTE.

['maBbl OCHOBHOW dYacTu pabOThl JOJKHBI HMETh MOPSAIAKOBYIO HyMEpaluio,
Harpumep, 1., 2., 3. u 1.1. [laparpadsl 10KHBI HIMETH MOPSAKOBYI0 HyMEPAIUIO BHYTPHU
Kakaou riaBbl, Hampumep, 1.1., 1.2., 1.3., npu Gomee apodbnom nenmenum 1.1.1., 1.1.2.,
1.1.3. Ecnu naparpad uMeer TOJbKO OJIMH IMYHKT, TO BBIAEIATH U HyMEpPOBaTh €ro He
clenyer.

Kaxnplii paznen KypcoBoro mpoekta (BBeIEHHE, Kaxxaas rjaBa, 3aKJIIOUEHUE)
JOJIKEH HAYMHATHCS C HOBOM CTpaHMIIbl, maparpadsl (oapasiesbl) pacnojaaratoTcss Apyr
3a IpyroM BIUIOTHYIO. 3arojIOBKUA CTPYKTYPHBIX 3JIEMEHTOB M pa3/iesioB OCHOBHOM 4acTH
CJIelyeT pacrojaratb B cepeluHe CTpPOKM O€3 TOYKM B KOHIIE M TNeYaTaTh C 3arjlaBHOM
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OyKBBI CTPOUYHBIMU OyKBamH, HE TomuepkuBas. Eciam 3aromoBku comepKaT HECKOJBKO
NPEAJIOKEHUM, UX Pa3AessItoT ToukamMu. [IepeHOCHI CIOB B 3arojloBKax HE JOIYCKAarOTCH.
Paccrosinne Mex1y 3arojloBKaMH CTPYKTYPHBIX JIEMEHTOB M pa3/ielIoB OCHOBHOM YacTU U
TEKCTOM JIOJKHO OBITh HE MeHee 3-4 MHTEpBaJIOB.

CokpalieHue cJIoB B TEKCT€ U B MOAMUCH MOJl WUIIOCTPALUIMHU HE JOIYCKaeTCsl.
HckitoueHnsi COCTaBIISIOT COKPAIEHUsI, YCTAHOBIIEHHBIE TOCYJIaPCTBEHHBIM CTaHIAPTOM
('OCT 2.216-68), a Taxxe OOIIEU3BECTHBIE COKpallleHUs, Kak Hampumep, PO u np.
CoxkpallieHue CJIOB OCYIIECTBISIETCSI MO CIMOCO0y OCTaBIEHHUS TOJBKO MEPBOM OYKBBHI,
Hanmpumep: ‘“ron” — “r.”, “rom” — “1.”, “pybmp” — “p.”, “komeika’ — “K.”, W T.IL
Cokpamiats ciaoBa “Teicsaya’, “MWUIMOH clienyeT: “tbic.”, “MuH.”. He pexkoMmenmyercs
BBOJIMTH COOCTBEHHBIE COKpAIIeHUs 0003HAYCHHUI U TEPMUHOB.

Ccblika Ha TMEPBOUCTOYHUK. [[UTaThl BBIACISIIOTCS KaBbIUKAMHM M CHAOXKaroTCs
CChUIKAaMM Ha MCTOYHHWKHU. [Ipu LUTHUpOBAHUHU NOMYCTUMO HMCIOJIB30BATh COBPEMEHHBIC
opdorpaduio u MyHKTyalHo, OMMyCKaTh CJIOBA, 0003HAYasl MPOIYCK MHOTOTOYMEM, €CITU
MBICJIb aBTOpa HE UcKakaeTcs. CchbUIKa Ha JINTEPATYPHBIN UCTOYHUK Ja€TCs 110 HOMEPY B
criiucke Jmtepatypsl, Hanpumep, [13. C.15]. HemocioBHOE TpUBEACHUE BBIACPKKH U3
KaKoro-J100 MPOU3BENICHUS HE BBIJICTSETCS KaBblYKaMH, HO 00sI3aTEIbHO OTMEYAETCS B
koHue ¢passl [12. C.5]. Henb3s monb30BaThCAd MOPSIAKOBBIMH HOMEpPaMHU CITHCKa
JUTEPATYphl MPOEKTa Kak CIOBaMHU i MOCcTpoeHus ¢pas, Hanmpumep: “ B 25 maercs
onpenenenue ...”. I[lpaBunbHOEe mMOCTpoeHue mnpesioxkeHus Oyaer: “B yueOnuke [25]
JaeTCsl OMPEAECTICHHUE ...” .

Nnmoctpaunu  (pucyHku) u Tabmuubsl. Ilpu odopmiieHnn KypcoBoil pabOThI
(mpoekTa) B HEro 005A3aTEIbHO JOJDKHBI OBITH BKIIIOYCHBI TAOJIMIIBI, PUCYHKH U JIAHBI
HEO0O0XO0IUMbIEC (POPMYIIBI.

WNnmoctpauuu (4epTexu, pUCyHKH, TpaduKu, CXeMbl, 1uarpaMmmbl, (POTOCHUMKHN) U
Ta0NUIBI CIAEAYyeT pacrnojiaraTb B pabOTe HEMOCPEACTBEHHO IMOCJE TEKCTOB, B KOTOPBIX
OHM YIOMMHAIOTCSI BIIEPBbIE, WIM Ha cleaylolleid crpanuie. Ha Bce wiurocTpauuu u
TaOIUIIBI TOJKHBI OBITH CCHUIKH B padboTre. OdopmiieHne yepTexed, rpadukoB, TuarpaMm,
CXEM JIOJDKHO COOTBETCTBOBAThH TPeOOBaHUSIM rocyaapcTBeHHbIX cTanaapToB ECK/I.

Nnnroctpauuul 10KHBI UMETh HA3BAaHUE, KOTOPOE MOMEMIAIOT MO WILTIOCTPAIUEH.
HanmMenoBanwsi, IpUBOJIMMBIE B TEKCTE U B WILTIOCTPAIUSX, JOKHBI OBITh OJTMHAKOBBIMH.
[Ipy HEOOXOMMMOCTHM TOJ WUIIOCTPAlMCH TMOMEMIAIOT  TOSICHSIOMNE  JaHHBIC
(mompucyHouHbld TekcT). WMmmoctpanus o6o3Havaercss oommmM cioBoMm “PucyHok 1 —
Ha3BaHUE PUCYHKa.

3arosioBoK  TaONMUIBI  BBIMOJHSAETCS CTPOYHBIMU OykBamMH (KpoMe MepBOM
MPONUCHOM). 3arojioBku rpad Tabauilbl HAUMHAIOT C MPOMUCHBIX OYKB, a MOJ3ar0JOBKH —
CO CTPOYHBIX, €CIIM OHHM COCTAaBJIAIOT OJHO MPEIOKEHUE C 3arojaoBkoM. [loazaronoBku,
MMEIOIIHNE CaMOCTOSITENIbHOE 3HAUEHUE, TUIIYT C MPOMUCHON OyKkBbl. B KOHIle 3aroinoBka
Y T10/13aT0JIOBKOB Ta0JIMI 3HAKW TPEUHAHUS HE CTaBST.

Pa3peiBath TabnuIly M MEPEHOCUTH €€ Ha JAPYTYI0 CTPAHHILY MOXHO TOJBKO B TOM
cllydae, €clid OHa He yMellaeTcsl Ha OgHOM cTpanule. [Ipu mepeHoce yacTu TaOIMIIbI HA
APYTrof JHMCT 3arojIoOBOK MOMEIIAIOT TOJbKO Haja mepBoil udacteio. Crmoo “Tabmuma”,
MOPSKOBBIM HOMEP U 3ar0JI0BOK YKa3bIBAIOT OJMH pa3 HaJ MEPBON YaCThIO TaOIUIIbI, HAJ
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I'pady “Ne m/m” B Tabmuiy He BKIOYaioT. [Ipu HEOOXOAMMOCTH HyMEpPAalHIO
nokasareyied mapamMeTpoB WM JPYrUX JaHHBIX MOPSJAKOBBIE HOMEpa YKa3bIBalOT B
OOKOBHMKE TaOJMUIBl Mepell UX HauMeHOBaHWeM. Jljisi oOjeryeHus: CChUIOK B TEKCTE
nomyckaetcst Hymepanus rpad. Eciu mudpossie nannbie B rpadax TaOauIbl BEIPaKEHbI B
Pa3NUYHBIX €AMHUIAX (PU3UYECKUX BEIMYMH, TO MX YKa3bIBAIOT B 3aroJIOBKE Kaxaou
rpadsl. Eciu Bce mapaMerpbl BbIpaKE€HbI B OJHOM M TOM ke enuHule (U3HUeCcKou
BEJIMYMHBI, €€ COKpAIllEHHOE 0003HaYEHNE TOMEIIAIOT Ha/l TaOIHIIeH.

Hywmeparust Tabnui, pucyHKOB (OTIAENBHO AJIA TaOJNUIl U PUCYHKOB) TOJIKHA OBITH
CKBO3HOH il Bcel KypcoBoil paboTel (mpoekrta). CiioBo “rabmmia”’, e¢ MOpSIKOBBIN
HOMEp M Ha3BaHUE MUIIYTCS CJIEBa HAMPaBO CIAEAYIOUIUM 00pa3oM:

Tabnuna 1 - OcHOBHBIE MTOKA3aTENH JEATEIHOCTH MIPEATIPUSITHSL.

Ecnu Tabnuua 3auMCTBOBaHAa WM paccyUTaHa IO JaHHBIM CTaTHCTHYECKOTO
COOpHUKA WM JIPYyroro JHUTEPAaTypHOIO HUCTOYHHKA, CIEAyeT CJenaTb CChUIKY Ha
MEPBOUCTOYHUK.

@opMyJibl U pacyeThbl JOJLKHBI OPTAHUYECKH BIHUCHIBATHCSA B TEKCT M3JIOKEHHUS, HE
HapylaTh TPaMMaTUYECKOU CTPYKTYpPhI TEKCTA. B TekcTe UX HAI0 BBIACISTH, 3alIUChIBAs
0oJiee KpymHBIM MIPU(TOM U OTIEIBHONU CTPOKOH, AaBasi MOAPOOHOE MOSICHEHUE KaXKIOMY
CUMBOJY, KOTJla OH BCTpeYaeTcsl BIepBbie. Bbillle W HIDKE KaxaoW (GOpMYJbl WU
ypaBHEHUS JOJHKHO ObITh OCTaBJICHO HE MEHEE OJTHOM CBOOOHON CTPOKH.

[TosicHeHue 3HaYE€HUN CUMBOJIOB U YUCIIOBBIX KOY(PDUIIMEHTOB CIEIYET MPOBOAUTH
HEIMOCPEJICTBEHHO MO (hOopMyJIOil B TOU K€ MOCIIEI0OBATEILHOCTH, B KOTOPOW OHU JIaHBI B
dbopmyre. 3HaueHUE KaKIOTO CUMBOJA M YUCIOBOrO KO3(p(ULHMEHTa CIeayeT AaBaTh C
HOBOM cTpoKu. [IepByr0 CTPOKY MOSICHEHUI HAUUHAIOT CO CJIOB “Tie” 0€3 ABOCTOUHSI.

®opMyIibl ClelyeT pacroiaratb Ha CEpeMHE CTPOKH, a CBS3BIBAIOIIME MX CIIOBA
“rae”, “cnemoBarenbHO”, “OTKyHa’, “Haxoaum’’, ompeAensieM’ — B Hayale CTpPOK.
®opmynel B pabore (MpoeKTe) CcileAyeT HyMepoBaThb, OCOOEHHO, €CIU B TEKCTE
MPUXOJUTCS Ha HUX CCHUIATHCS, MOPSAKOBOM Hymepaled 1mo Bced paldoTe (MPOEKTy)
apabckumu nudpamMu B KPYIJIBIX CKOOKAaX B KpailHEM IPaBOM IOJIOKEHUU Ha CTPOKE,
Harpumep: (21).

[lepeuncriienuss MOTYT OBITh TPUBEICHHI BHYTPU IYHKTOB WM TOJITYHKTOB.
[lepeuriciienus ciaemyeT HyMepoBaTh MOPSAKOBON Hymeparueil apabckumu 1udpamMu co
CKOOKOM, Hampumep, 1), 2), 3) u T.A., U me4yaTaTh CTPOYHBIMU OYKBaMU C a03aIHOTO
orcryna. B mpezgenax oIHOTrO MyHKTa WM TOJIYHKTAa HE JOMyCKaeTcs Oojee OIHOM
IPYINIbI IEPEUNCICHUN.

[Ipu npuBegeHun 1UEGPOBOro MaTepualia JIOJDKHBI HCIOJIb30BAThCSA  TOJIBKO
apa0Ockue uudpsbl, 3a UCKIOYEHUEM OOIICTIPUHATON HyMepaluy KBapTaJlOB, MOITYTOAMM,
KOTOpble 0003HaYal0TCd pUMCKUMH LUppamu. KolndecTBEHHbIE YNCTUTENbHBIE B TEKCTE
naroTcs 0e3 maaeKHbIX OKOHYaHUM.

HNuTepBasibl BEMMYUH B BUJAE “OT U 10” 3allMCHIBAIOTCA 4epe3 yepTouky. Hampumep,
8-12% wmu ctp. 5-7 u T.4.

[Ipn BenuumHax, UMEIOLIMX JIBa MpeJesa, €IUHHUIA U3MEPEHUS MUIIETCS TOJIbKO
npu 1UGPOBBIX WM OYKBEHHBIX BEIWYMHAX, B TEKCT€ WX CJIEAYeT MHUCATh TOJBKO
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UCIIONIB3YIOTCSL TOJNBKO B (opMynax. B Texcre ux cimemyeT mucaTh CloBamMH: ‘“TUIIOC,
“MuHYyC”, “paBHO”, “MeHbIIE”, “O0blIe”.

B cnucok HMCHoJb30BaHHBIX MCTOYHUKOB BKIIFOYAIOTCS UCTOYHUKH, Ha KOTOPBIE B
KypcoBOl paboTe (MPOEKTEe) €CTh CChUIKH, a TAKXKE T€, C KOTOPHIMU CTYJEHT 03HAKOMMJIICS
IpU MOATOTOBKE pabOThl (IIPOCKTA): TMOCTAHOBJICHUS 3aKOHOATEIbHBIC U HOPMATHBHBIC
JOKYMEHTBI, Y4€OHHKHM U Yy4eOHBbIE MOCOOMS, HCTOYHUKH CTATUCTUYECKUX JAHHBIX,
METoMYecKass JHUTepaTrypa, MoHorpaduu, COOpPHUKHM CTaTeil, MaTepuaibl HayYHBIX
KOH(EpeHIINiA, Ta3eTHBIE U KypHAIbHBIC CTATbU, U IPYTUE HCTOYHUKH.

HcTounuku pacnojiaraiorcsi B aindaBUTHOM MOpsAAKe (MO MepBoil OyKBe MEpBOTO
cioBa). B aBTOpCKMX HMCTOYHMKAx NEPBBIM CIOBOM cUHMTaeTcs (aMuiaus aBTopa. Bce
MCTOYHUKHU B MEpeYHe HyMepyroTcs. lJig KaKoro MCTOYHUKA YKA3bIBAIOTCS: paMuInsi U
MHULKAJIBl aBTOpA (aBTOPOB); MOJHOE HA3BAHME KHWIU, CTAThH; HAa3BaHUE JKypHala WIH
cOopHuka crared (s crareil); Ha3BaHue ropoaa MockBa u Cankrt-lletepOypr —
COKpaIIEeHHO, CcOooTBeTCTBEHHO M. u (0., ocTanbHblE IOJHOCTHIO; Ha3BaHHUE
M3/1aTeIhCTBA (€CJIM UMEETCS B BBIXOJHBIX JAHHBIX) — JUIsl KHUT TOJ W3laHus (11 cTaTeu
— HOMEp XKypHaja u roxa). O0miee KOJIUYECTBO CTpaHull B kHUTE (Hampumep, 206 c.) umm
KOHKpeTHble cTpanuilbl (Hampumep, C. 15). CBemenus 00 HCTOYHUKAX MPUBOAITCS B
cootBetcTBUM ¢ TpeboBanusimu ['OCT 7.1.

Cnucoxk auTepaTyphl pacnoliaraetces nocie pasaeina “3akiroueHue”.

[punoxenus. [ToMmrMO OCHOBHOTO TekcTa KypcoBas pabora (IPOEKT) MOMKET
colepkaTh MPUWIOKEHUs. B HUX pexkoMeHIyeTcs BKIIOYAaThb MaTepHalbl, KOTOPHIE IO
KaKUM-IM00 TMpUYMHAM HE MOTYT OBITh BKJIIOYEHb B OCHOBHYIO 4YacTh, HaIlpUMeED,
MaTepualibl, AOMOJHAIONME padoTy (MPOEKT), TaOJUIBI BCIOMOTATEIBHBIX JIaHHBIX;
WJUTIOCTPALIMKM BCIIOMOTaTEeJIbHOTO XapaKTepa; aKThl BHEIPEHUS PE3yJIbTaTOB; TOKYMEHTHI
(4acTu JTOKYMEHTOB), cojepxkamiue (akTUYeCKUe JaHHbIe O pPadoTe KOHKPETHBIX
MPEANPUATHNA, KOTOPbIE WILTIOCTPUPYIOT OCHOBHOE COJIEPKaHUE BBIITYCKHOW PadOTHI.

[Ipunoxenue pacronaraercs HEMOCPEICTBEHHO 3a CIUCKOM JirepaTypbl. Kaxmoe
IIPWIOKEHUE JOJDKHO HAYMHATBCA C HOBOM CTpPaHULBI M HMETh COAEPXKATEIbHBINA
3aroJIOBOK, Harne4YaTaHHbId CTpOYHBIMU OykBamMu. B mpaBoM BepxHeM yrily Haju
3aroJIOBKOM MPOMUCHBIMHU OyKBaMH JODKHO ObITh HareuaTano ciioBo “TIPUJIOXEHUE”.

Ecnu mpunokenuit B pabote Oojiee 0JHOTO, UX ClIeyeT HyMepoBaTh apaOCKUMHU
nudpaMu MopsAaKOBON HyMmeparueid. VMeronmecss B TEKCTE MPUITIOKESHUS WILTFOCTPAIIAH,
TabuLbl, GOPMYIIBI U YpaBHEHUS CIIEyeT HyMEpOBaTh B Mpeesiax KaxXa0To IPUI0KEHUS
¢ nobasnenuem O0ykBol "I1", Hanpumep: "Tabnuua 111"

Hywmepamus ctpanui. Bcee crpanHunsl paOoThl, BKJIIOYas CHUCOK HCIOIb30BAaHHOMN
JUTEPATYphl U MPUIIOKEHUS, HYMEpPYIOTCA apaObckumu mudpamu no mnopsaky. Homep
CTpAaHMIIBl TPOCTABISIOT BHMU3Y IOCEPEIMHE CTpaHMIbl 0e3 Touku B KoHue. [lepBoit
CTpaHMIIeH curTaeTcsl TUTYJIbHbIN TucT. Ha Hem mudpa “ 1 “ He cTtaBuTcs. 3a TUTYJIBHBIM
JUCTOM TOMEIIACTCS 3aJaHhe Ha KYpCOBYIO pPaboTy (IIPOEKT), 3aTeM CTpaHHIA C
"ConepkanrieM” Ha KoTopbix mudper "2", "3" Takke He mpocTaBistorcs. Hymeparms
HAYMHAETCSA CO CTpaHullbl “BBenenue” Ha koTOopou craBuTcs mudpa. WUmmoctpanuu u
Ta0JMIIBI, PACHOJOKEHHBIE HA OTIEIBHBIX JIUCTaX, U pacnedyarku OBM BkirodaroTcs B
OOIIYI0 HyMepaluIo CTPAHHULL IPOEKTA.

Pabora gomkHa ObITH TIIATENBHO OTPEIaKTUPOBAHA U MOJIITUCAaHA ABTOPOM.
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http://www.iprbookshop.ru/28361.— 5BC «IPRbooksy, 1o mapoitto
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[Ipunoxenue

MarteMaTH4ecKHe METOAbI PellIeHUsI AaBTOTPAHCIOPTHBIX 32124

1 OcHOBHBbIE MOHSITUSI MOAEJIUPOBAHUS TPAHCIIOPTHBIX CHCTEM

JluHeliHOe TporpaMMHUpOBaHUME — ITO CIHEIUAIBbHBIN MaTEeMAaTHYECKUN METO/I,
MO3BOJISIIOIIMKA BbIOpAaTh HAWIYUYIIUA BapUaHT M3 BCEX BO3MOXKHBIX MPU PEIICHUU
MIPOU3BOJICTBEHHBIX 3a/lady. B HacToslilee BpeMsi 3TOT METO]I Ha3bIBAIOT TaKXke ''METOJIOM
ONTUMAJILHOTO TIAHUPOBAHUSA".

B 3amayax JHMHEMHOro NPOrpaMMHUPOBAHMS KPUTEPUH ONTUMAJIBHOCTH (T. €.
MoKa3aTelslb Ka4eCTBa) JIMHEWMHO 3aBUCUT OT NapaMeTPOB 3a/1auu U PopMyIUpyeTcs B BUJIE
ypaBHEHUIN WJIM HEPABEHCTB MEPBOM cTeneHu. TakuMm oOpa3oMm, UMEET MECTO JIMHEWHas
3aBUCHMOCTbB, OTKY/1a IPOUCXOAUT U Ha3BaHUE METO/1a "NMMHENHOE TPOrpaMMHUPOBAHHE".

3amaya MaTeMaTH4eCKOro MpOrpaMMHUPOBAHHUS MOXET OBITh CchOpMyIUpOBaHa
cienyromuM obpazom. CyliecTByeT CHUCTEMa BEJIMYMH, O KOTOPBIX HM3BECTHO, YTO OHU
MOTYT MPUHHMAThb pPa3JIUYHbIE 3HAYCHHUS, OIpPEACIsEMble YCIOBUSMM 3aj1ay, T. €.
U3MEHSIOTCS B 3aJaHHBIX TMpefenax. TpeOyeTcss HaWTH 3HAYEHUS OTUX BEJIMYMH,
MPUBOJAIIME K MaKCUMyMy (MHUHMMYMY) HEKOTOPYIO HX (YHKIMIO, Ha3bIBAEMYIO
neneBoil. B maTtemartuke Takue 3ajja4yd MUHUMM3ALUKU WA MAaKCUMH3AlMU U3BECTHBI O]
Ha3BaHHEM HKCTPEMAIIbHBIX.

JIuHeliHOEe MPOTpaMMUPOBAHUE - ATO TEOPUS U METOJIbI DKCTPEMAJIbHBIX 3ajiad, B
KOTOPBIX TOKa3aTellb KauyecTBa, T. €. KPUTEPUH ONTUMAIBLHOCTH, JIMHEHHO 3aBHCHUT OT
rapaMeTpoB 3aJayd, a OrPAHUYCHUS JIOJDKHBI ObITH JIMHEHHBIMU HEPABEHCTBAMHU WJIU
YpaBHEHUSIMU.

Tepmun "mporpamMmmuipoBaHue" B Ha3BaHUM METOJIOB ONpEACNISICT 00JacTh HX
NPUMEHECHUS: JUIsI  pa3paOOTKH  NPOTrpaMMbl  JACHCTBHH, JJI  IUIAHUPOBAHUS.
ITpunararensHoe "NMUHEHHBIM" TOMYEPKUBACT MaTEMAaTHUYECKYI0 TIPUPOJY METoAa
pelIeHus, C TMOMOIIBID KOTOPOTO PEIIAITCA TE€ 3aJadyd IJIAHUPOBAaHMS, B KOTOPBIX
YCIOBUS W KPUTEPUH ONTHUMAIBLHOCTH (OPMYIHUPYIOTCS B BHAC YPaBHCHHH WA
HEPABEHCTB MEPBOU CTENEHU, T. €. JUHCHHBIX.

MaremaTudyeckre MOJEIM  YOPOIIEHHO OTOOpa)KaloT OCHOBHBIE CBSI3U U
3aBUCHUMOCTH MCCJIEAYEMOr0 3KOHOMHUYECKOro siBJieHUus. [locTpouTh MaTeMaTH4YeCKyro
MOJIelb, 3HAYWUT, BBIPA3UTh B BHUJIC YPAaBHCHUN W HEPABCHCTB OCHOBHBIC CBSI3UM U
3aBUCHUMOCTH M3y4aeMOTO JKOHOMHUYECKOTO sBJEHHUs. 3ajada MaTeMaTU4eCKOTO
MPOTPAMMHUPOBAHUS CBOJUTCS K OMPEACICHUIO TAKWX 3HAUYCHHUM TMEPEMEHHBIX, KOTOPbIE
o0ecreynMBalOT  MOJy4YeHUE  ONTHUMAJIBHOTO  PEIICHUS  METOAOM  JIMHEHHOTO
nporpaMMHUpoBaHusi. TpaHCIOPTHBIE 3aJayd JUHEHMHOTO MPOrpaMMHUPOBAHMS SIBIISIIOTCS
OCHOBHOM MOJIENIbIO JUJISl pEIICHUs] 3aJad M0 OpraHu3alvd W IUIAHUPOBAHUIO
ABTOMOOMJIBLHBIX IIEPEBO30K.

Metoz BO3HUK U3 MOTPEOHOCTH MPOU3BOJICTBA, TAK KaK B Ipe/iesiax ropojia, paioHa
UM 00JacTH HMEETCSl, KaK MpaBUJI0, HECKOJBbKO MOCTAaBIIMKOB OJHOTO U TOTO XKE
MPOJIYKTa M, CIEJOBATEIHHO, TOTCHIIMAIIEHO BO3MOKHO OOJIBIIOE KOJUYECTBO BApUAHTOB
3aKperieHusi motpedurened 3a mnoctaBiukamu. (CocTaBiieHHME HaWIydllleld CXeMbl
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MEPEBO30K B TAKUX YCIOBUAX SIBISIETCA JAJIEKO HE MPOCTHIM JenoM. M3-3a Gombiioro
YyCciia BO3MOXHBIX BapHaHTOB HAWTH ONTHUMAJbHOE pElIeHHEe NMyTEM HUX Mepedopa u
CpaBHEHUSI HEBO3MOXkHO. [l0o3TOMy Ha mpakTHKE CXEMbI MEPEBO30K OMNpeNeisioT 0e3
CHEIHUAaIbHBIX Pacdy€ToB, UCXOMS M3 OOIIMX COOOpPaXKEHHM O HEOOXOIUMOCTH JIOCTaBKHU
Ipy30B 10 00Jiee KOPOTKUM pacCTOSHUSAM. B pe3ynbrate OHM HECOBEPIICHHBI U 1aJIeKh OT
ONTUMAJIbHBIX CXeM. BHeapeHne MaTreMaTUYecKHX METOJIOB TO3BOJISIET COCTaBISATh
ONTUMAJIbHBIE CXEMbl TEPEBO30K TPY30B U AAET OOJIBIIOW SKOHOMUYECKUUA 3S(PPEKT.
OpHoil W3 TmIaBHEMIIMX 3afgady aBToTpaHcnopTHoro mnpennpusatus (ATII) sBnsercs
palMoOHaIbHAsI ~OpraHM3alus TPAHCHOPTHOTO IpoLecca, KOTopas MO3BOJKIET €
HauOOJBIITUM IKOHOMHYECKUM 3(PGHEKTOM OCYIIECTBUTH MEPEBO3KY Tpy30B. Pemarornryio
poJIb B 3TOM TIPOLECCE WIPaeT ONEPaTUBHO-IIPOU3BOACTBEHHOE IUIAHUPOBAHUE, B
MpoLiecce KOTOPOTO YCTAHABIMBAIOTCS CXEMbI IEPEBO30K U HEOOXOAMMBIE 3aTPATHI.

OCHOBHOE cOJiep)KaHUE CMEHHO-CYTOYHOI'O IUIAHMPOBAHUS TI'PY30BBIX IEPEBO3OK
COCTaBJISIET pa3padOTKa MapUIPYyTOB JIBUYKEHUS MOJIBUYKHOTO COCTaBa U CMEHHBIX 3aJaHUM
BOAMTENCH B BUJAE IUIaHAa pabOThl KaXJA0ro aBTOMOOWIIA. ODTOT IUIaH YCTaHABIMBAET
peXuUM padoThI (IUTAHUPYET BPEMS B Hapsi/ie, TEXHUYECKYIO CKOPOCTh, BPEMs IIPOCTOS O[T
NOTPY3KOM-pa3rpy3Koit), KOJUYECTBO €37J0K 3a CMEHY, 00BEM MEpPEBO30K, IPy30000pOT,
mpober ¢ rpy3oM u 6e3 rpy3a.

OCHOBHOI 3amadell CMEHHO-CYTOYHOI'O IUIAHMPOBAHHUS SIBIISIETCS COCTABJIICHUE
TAaKoOro IjiaHa paOOThl TPAHCIIOPTHBIX CPEACTB HAa JAaHHYIO CMEHY, KOTOPBIM MO3BOJUT
BBINIOJIHUTH 33J]aHHBIE MEPEBO3KM B YCTAHOBJIEHHBIE CPOKM MUHUMAIbHBIM KOJIMYECTBOM
apromoOunei. Jfocturaercs 3To MpyU MAaKCUMaJIbHOW MPOU3BOAUTENBHOCTH MOJBHKHOTO
COCTaBa.

Ha aBTOMOOMIBHOM TpaHCHOPTE METOAbl JIMHEMHOIO MPOrpPaMMHUPOBAHUS
npuMeHnsitorcst yxke 0osnee 40 mer (¢ Havana 1960—x romoB) Jisi pelieHUs CIETYIOIIUX
3a/1ay:

1. CokpamieHre OalbHOCTH MEPEBO30K TIPYy30B MO KPUTEPUI0 MUHUMAIbHON
CYMMBbI TOHHO-KHJIOMETPOB.

2. CocraBieHHE ONTUMAIBHONH CXEMBI TIEPEBO30K TPY30B IO KPHUTEPHUIO
MUHUMAaJIbHBIX 3aTPaT BPEMEHHU.

3. Bbi0op kpaT4alimx MapipyToB ABMKEHUS MEXKITY HECKOJIbKUMHU IMTyHKTaMH.

4. 3agaun nepeBO3KH pa3HbIX (HO B3aMMO3aMEHSIEMbIX) IPOIYKTOB — yIiid, HE(TH,
Ma3yTa, IEMEHTa Pa3HbIX MApOK U T. JI.

5. CMEHHO-CYTOYHOE IUIAHUPOBAHUE NIEPEBO3OK MNOMAIIMHHBIX OTIIPABOK I'PY30B.

6. [InanupoBaHue MepeBO30K METKOMAPTUOHHBIX IPY30B.

7. Pactipenienenre aBToO0yCcOB 110 MapuipyTam U T. [I.

2 MopaeanpoBaHue TPAHCIIOPTHOM ceTH

DTa 3ajaya BCTpEYaeTCss Ha MpaKTUKE HauOoJiee 4YacTo U SBISIETCS OIHOM U3
HanboJiee BaKHBIX.

3amaua hopmyaupyercs Tak

Nmerotcst otnpasutenu rpy3oB A , A, ...Ai..An C UMEOIHUMCS y KaXJI0ro
OTIPABUTEIISI KOJTUYECTBOM Ipy3a ay, ay...d;...am TOHH.

Nmerorcs monydarenu rpysa B; B,...B;...B, ¢ TpedyeMbIM KakxqoMy KOJIMYECTBOM
rpys3a Bp By...Bj..B, TOHH.

13



Kaxxp1il oTIipaBUTEIh MOKET yIOBIETBOPHUTH 3AMTPOCHI JIFOOOTO MOTy4YaTesl.

PaccTosHus MEXy OTIPABUTEISMU U MOJYYaTENAMU U3BECTHBI U COCTABISIOT I
kM. OO111ee KOJIMUECTBO TPY30B, UMEIOIEECS Y OTIPABUTENEH U TpeOyeMoe MOoJIyqaTento,
paBHO.

VYcnoBue 3a1aun 3aMuchIBA€TCS B BUE TaOIHIIBI 1.

Tabmamma 1
Matpuuna ycjioBuii
TlyHKT HazHaA4YEHUS Hamnune
[IyaKT
3 rpy3a,
OTNPaBIeHHA T
B] Bz ...... Bj B.
A] ]“ 4’[1 ...... 11, ....... 1]” di
Az /21 122 ...... fg_, [2,, da
A,‘ 1,1 ,,'2 ...... [,j' Im a;
Am ]m! ]m2 IR [ny Cee e ,nm Ay
TotpebnocTs B Bl By | ... B; e B, XB/=2a,
rpyse, T

KonuuectBo TOHH Irpyza Hj4  OOCTAaBKH B ITYHKT B j» H3 BCECX ITYHKTOB
OTIIPABJICHUS PABHO

Xyt Xyt X=X,
=]

rjae Xijj - KOJIM4eCTBO TOHH I'py3a NPEIHA3HAYEHHOIO K oTnpaBke u3 A;, B Bj, a Tak
KaK NoTpebHOCTh MyHKTa Bj, cocrasnser b; TOHH, TO

m
ZXQ =6, -
=1

CkazaHHOE CrpaBeUIMBO JAJs JII000ro IyHKTa Bj, ModToMy moiydaeMm CHCTEMY 7-
YPaBHEHHUI:

X+ Xyt .. X0~ By,
Xzt Ant . 4X =By,

..............................

Xln + A¥2n+ ---+-X’mn= By

C npyroii cTOpoHbI 0011I€€ KOJIMYECTBO IPy3a, OTIPABISIEMOTO U3 MyHKTa Aj, BO BCE

IIyHKTBI Ha3HaYeHus Bj, cocTaBuT
14



Xyt Xo+ .. X, = ZXU-
J=l

[To ycnoBusiM 3a1auu 3Ta CyMMa paBHA HaJIUYMIO IPy3a B IYHKTE A;.

i

ZX..:a.

i !
J=1
Cka3zaHHOE CHpaBeUIMBO K JIOOOMY MYHKTY OTHPABICHUS, HMMEEM m
aHaJorn4HbIX (1) ypaBHEHMIA:

X1+ X2 + o+ X = g,
Xo1 + Xop + 4 Xon = ay,

e @)

X1+ X + -+ X, = ayy,.

bonee komnaktHo ypaBHeHus (1) u (2) 3anuceiBatoTes B hopme

Hi
S x, =5,
i=l

it

Z er =4,
i=1

CyMMapHas TpaHCIOPTHas paboTta P u3 ycIoBHM, TAKMM 00pa3oM, paBHa

n 1
P=1x, +lxp+. +lx + +1 x, = ZZIT.J.X

=t =1

i

Takum oOpa3zom, B MaTeMaTHyeckod ¢(opMme TpaHCHOpTHas 3amada TpeOyeT
oTpesieNieHUs] 3HaUeHUI EPEMEHHBIX Xj, MUHUMHU3UPYIOLIUX JUHEHHYIO (hopMyIy

mn

Zi/yx,j — min, (3)

=1 y=t

[Ipu sTOM CyMMapHOE€ KOJWYECTBO Ipy3a y OTIPABUTENEH TOKHO OBITH PaBHO
KOJIMUYECTBY, TPEOyeMOMY MOIy4aTeto

Ya=Ys, (4
=1 7=l

3 TpancnopTHasi 3aJ1a4ya JIMHEHHOr0 MPOrPaMMUPOBAHUSA M €€ NMPUMEHEHHe
NPM pellleHUH aBTOTPAHCIIOPTHBIX 3a/1a4

PaccMoTpuM MeTOA MOTEHLHATIOB. DTOT METOJl PEKOMEHIYeTCs HCMOJIb30BaTh B
KypPCOBOM MPOCKTUPOBAHUH.

MeTon TOTEHIMANIOB pealn3yeTcsli C TIOMOIIBIO CTPOTO PEerIaMeHTHPOBAHHOM
MPOLEAYPHl BBIYUCICHUH - anroputMa Metona. [Ipu 5ToM Bce BBIYMCIICHUS MPOU3BOIST B
TabJIMIIe-MaTpHIle, COCTABICHHOM MO YCIOBHM 3a/1a4uH, MPEACTaBICHHOW HA pUCYHKE 1.

3amaua (QopMmynupyercs Tak: HMMEETCS PpAd  MOCTaBIIMKOB  TPAaHCIOPTHO-
OJHOPOJHOTO Ipy3a U psia morpeduteneil sToro rpysa. TpedyeTcs moaydyuTh TaKoOH IIaH
3aKpeIyIeHHsl, 4YTOObI MpHU TMEpPEeBO3KE TPy30B TpaHCHOpTHass paborta (TKM) Oblia
MUHUMaNbHON. Tak Kak ONTHUMH3AIUU TOMJICKHUT TPAHCIOpPTHAs paboTa, MOITOMY B

Ka4qCCTBC 3aTpar B MaTpully BBOAUTCA PACCTOSAHUC MCIKAY BCEMU ITYHKTAMM.
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Jlnst pemieHust 3amad MO COCTABJICHHWIO ONTHUMAJbHBIX IUIAHOB 3aKpPETUICHUS
HEOOXOIMMO TPOBECTH TOJATOTOBHTEIHHYIO PabOTy, 3aKIIIOUAIONIYIOCS B OIpEACICHUH
CJICTYFOIIUX UCXOHBIX JaHHBIX:

1. HammeHoBaHue TPy300TIpaBUTEICH U 00BEM TTOCTABOK TPY30B.

2. HammeHoBaHuUe Tpy3o0monydareneit 1 00bEMBI MOTPEOICHHMS.

3. PaccTosiHE TIEpEeBO3KH OT KaXXI0TO TPY300TIPABUTENS 10 KaXKIOTO TIOTydaTels.

Ha ocHoBaHMM UCXOIHBIX JaHHBIX (popMupyeTcs MaTpuiia (Tadi.2).
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CocTaeneHne MaTpHILLl YCI0BA#

y

ConocTapiicHHE HCXOQHOTO AOOIYCTHMOTIO IJ1aHA

v

IMoacHHTRIBASM YHCTO 3aHATHIX KJIETOK B MaTpuie (N} o cpaBHHBagM €ro ¢ HeoOX0IHMBIM

yucaoM m+n-1

. ‘

N > m+n-1 N =m+n-1

¥

v

N < m+n-1

v

VYMeHBIIAEM YHCIIO 3aHATRIX YBEeNNMYHBAEM UNCITO 3aHATHIX

KJICTOK

KJICTOK

v

v

PaccuuThIBAEM BCIIOMOTATENIBHBIC HHIEKCEI

y

FIpoBepsicM He3aHATHIC KJICTKH HA NOTCHUHAALHOCTH

v

Y

TToTeHHANBHBIX KJIETOK HET TloTeHuMaNbHBIE KJIETKH €CThH

i

CTpouM LENoYKY BOIMOXKHBIX IEpEMELIEHHH 3arpy 30K

}

PaccTaBngeM 3HAKH «+» 1 «-» 1o BEPLIOHHAM HETMOYKH

¥

Haxonum cpeay 3arpy3oK, OTMEUEHHBIX 3HAKOM «-),
HAaWMCHBIHY1O MO BETUYHHE

MHHHMAILHOM 3ar

Y MeHBIIaem 3arpy3KH B KJICTKaX CO 3HAKOM «-» H
YBCINYHBAEM CO 3HAKOM «ty» Ha BETUYHHY

PY3KH

¥

Pemrenne 3aKoH4YeHO: ONTHMAJILHBIH IJIAH COCTAB

JIEH

AJroput™m mMeToja

Puc. 5.
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Tabmura 2

Marpuua ycjioBuii

Ctpoka
ITyHkr HazHaueHUn
=X
= Hanny.
3 B, B, B; B rpy3a,
g § '
=%
= 8 V= Vo= V= Vi=
= 2 | Croné.
A | U= 9 15 5 8 80
As U= 4 9 6 5 50
A, Us= 16 22 40 18 40
HoTpeGrocTs B 30 10 40 30 170
rpyse, T

PaccmoTpum pelienne 3aj1auu Ha KOHKPETHOM ITpUMEpE.

[Torpeburensm B; , B,, B; u By TpeOyercs necok B komuuectse 30, 70, 40 u 30
ToHH. Ha ckimagax moctaBImmkoB A; Ay, 1 Az nMmeetcs coorBeTcTBeHHO 80, 50 n 40 TOHH.
Paccrosnus 1j; Mexly HUMH yKa3aHbI B TaOJIMIIE-MaTPHIIE, KOTOPYIO COCTABIIAEM.

B mpaBbix BepXHUX yrjlax 3amnucaHbl PACcCTOSHUS MEXAYy IOCTaBIIUKAMU U
notpeoutensimu. Kaxkpas wu3 KIETOK TNPEACTaBiIsieT Cco00il pealbHble MapIIPYThI
MEepPEeBO30K Tpy3a B Mpoliecce perieHus 3anaud. B cpenHeil yacTu 3TUX KJIETOK OYyIyT
3anMceIBaThes 3HadeHuA Xi>0, rae Xj; — oOBEM IOCTaBOK, B KpaWHHMX ClIydasX B OTH
KJIETKH MOTYT 3alMChIBATHCS M HE OCHOBHBIE MOCcTaBKu — Xj; =0.

3naueHus X nensarcs Ha ocHOBHbIE X >0 u He ocHOBHBIE Xjj <0. OcHOBHBIE Xjj,
3allMCaHHbIC B MaTpHIle, OOBIYHO HA3BIBAIOT 3arpy3kaMu, a KJIETKU, B KOTOPHIX OHU
3aluCaHbl, Ha3bIBAIOTCS 3aHATHIMUA. KieTku wmaTpuibl 0e3 3arpy30K Ha3bIBalOT
HE3aHAThIMH. B MaTpuiie Taxke MpemyCMOTpPEHBI BCIOMOTraTenbHbIe CcTONONBI — U m
CTOJIOIBI V.

Jlnst ynoOcTBa MOACYETOB TOHHBI 3asBICHHOTO Tpy3a MEPEBOMAT B €3AKH (IS
CYIIIECTBA 3a/1a4M 3TO OE3pa3INMIHO).

CocraBiisieM JIONYCTUMBIA HMCXOJHBIM TIJIaH  CIEAYIOUIMM TOpsakoM. Tpu
OTPAHUYEHHMS, KOTOpbIE€ TPEACTABICHBI B MAaTEMAaTHUYECKOM  3alMCH JIMHEHHOTO
MPOTPaMMHUPOBAHUS:

— moJsiHOe o0ecreueHre BceX NOTpeOHOCTEl;

— IIOJIHBIM BBIBO3 BCEIO I'Py3a;

— HEOTPHUIIATEILHOCTH JIFOOO MOCTaBKH.

Ecnu Bce 3T TpeOOBaHMs HE BBIMOIHSIIOTCA, TO 3a7a4a HE PEIIAeTCs.

1. ChHavana ImJlaHHpyeM II€pEeBO3KM C TiepBoro ckiama (Aj) OavKaliiMm
NOTpEeOUTEIISIM.
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2. 3areM co BTOporo ckiana (A,) OmmKalmmM NOTPEOUTENSIM U T. 1. 3alOJHICM
Ta0JuILy.

[IpoBomuTCs 3TO CHOCOOOM MUHUMAJIBLHOTO JJIEMEHTa MO CTPOKE CIEAYIOIIUM
oOpa3oM — BHayaJle ITUTAHHPYEM MEPEBO3KU TPY30B C MEPBOTO CKiIa/a, 3alMChiBas UX B
KJIETKH C OJIMKaNUIINM paccTossHuEM K noTpeoutento. Knerke A; —Bs, koTopas HaxoauTcs
Ha PacCTOSHMM 5 KM OT ckiana A; tpebyercs 40 ToHH, a Ha ckiaae — 80 TOHH. 3arpoc
yIIOBJIETBOPSIETCS] TIOJHOCTBIO Ha cKiaze octaércs emé 40 TOHH, KOTOpbIE HaIlpaBisieM K
cienyromeMy onmxaiemy norpedurento. UM okaseiBaeTcs motpedutens By, koTopomy
tpedyetcst 30 ToHH rpy3a. [IoJHOCTBIO YAOBIETBOPSIEM 3aIIPOC M ITOTO MOTPEOUTENSI, a Ha
ckinage A; ocraércs 10 TOHH, KOTOpbIE HAmpaBIsSIEM K CIEAYIOMIEMY Oivxaimemy
(mocnegHemy) nmotpeduremnto B; kotopomy Tpedyercs 30 TOHH rpy3a, TAKUM 00pa3oM BECh
Ipy3 €O cKjiaaa Aj BBIBE3EH MOJHOCTHIO.

[lepexoaum K mepepacnpenesieHuto rpy3a co ckiana A,. B mepByro ouepens,
YIOBJIETBOPSIEM OJIMKANIIEro, emé He YIOBJIETBOPEHHOro mnorpedutens. UM sBusercs
notpedutens B; (4 kM), koTopomy TpebOyetcst 30 TonH rpy3a (10 ToHH OBLIO 3aBE3€HO CO
ckiaza Aj), MOITOMY CO CKiaaa A, Mbl MOXKEM MOCTaBUTH 20 TOHH Tpy3a, MOJTHOCTHIO
yJIOBJIETBOPUB TIOTpeOuTENs B;.

Ha cknage A, octaiock 30 TOHH rpy3a, CIeIyIOUUN OMMXKaNIIMA TOTPEOUTEND
apisietcsi B,, xotopomy TpebOyercss 70 ToHH rpy3a. OcrtaBmmecss 30 TOHH MOJydaeT
notpedutens B,. Co ckmanma Az Hampasisgem ocrtaBmuecs 40 ToHH morpeduteno Bo.
Takum 006pa3om, MOTPEOHOCTH BCEX MOTPEOUTENEH MOTHOCTHIO YIOBJIETBOPEHBI, @ CO BCEX
CKJIQJIOB MOJHOCTBIO BBIBE3EHBI BCE 3aachl rpy3a.

Ha »ToM 3Tane BeIUMCIEHUS 3aKOHUCHBI.

3. Beraucnsercs TpancmopTHas paboTa, KoTopas OyaeT paBHA

P=10-9+40-5+30-8+204+30-9+4022=1760TOHHO-KM.

B tabnuiie 3 mpeacTaBiieH UCXOAHBIN JOMYCTUMBIN MJIaH MEPEBO30K.

Tabnuua 3
HUcxoaHblii 10yCTUMBIN IJIAH MEPEBO30K
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TpoOKa
[TyHkT HazHaueHwus "
[TyHKT E a‘
oThp. B, B, B; By é &
Cron6. V=9 V=14 V=5 V,=8
9 15 5 8
A Uu=0 110 40 30 80
4 9 6 5
A Us=5 120 30 50
16 22 10 18
As Us=8 40 40
ITorpeGHOCTH B
rpy3e. T 30 70 40 30 170

[IpoBepsieM 3alMOJHEHHOCTh MAaTPHUIbI, T. €. YHUCIO 3alOJIHEHHBIX KJIETOK [0
kputrepuro M+n-1. Ecau 4ncio KIETOK OTAMYaeTcs OT YHcia [0 KPUTEPUIO U MaTpula
SIBJISIETCSL BBIPOXKICHHOM, 110 HEW NMPOBOJIUTH JAJbHENIINE PACUETHI HEBO3MOXKHO.

Heobxoaumo oTKoppeKkTHpoBaTh MaTpuily. ECiu 3an0JHEHHBIX KJIETOK HE XBaTaeT,
TO 100aBisieM B KJIETKH (PUKTUBHYIO Harpy3Kky O T.

Ecnu xieTku IUIIHUE, TO UX YUCJIO YMEHbBIIIAEM METOJI0OM, OTIMCAHHBIM HUXKE.

[TpoBepka pa3pabOTaHHOrO IUIaHA Ha ONTUMAIbHOCTh COCTOMT M3 JABYX ATAloB: Ha
MEPBOM JTale BBIUMCISIOTCS BCIIOMOraTebHble UHAEKCh — U; u V), a Ha BTOpOM »Tare
UCCIIEYIOTCS HE3aHSThIE KJIETKH HAa MOTEHIMAIbHOCTH C IIEJbI0 OMPEAECICHUS CyMMBI
unjgekcoB U; +V; = L. PaccunthiBaeM Ha matpuile cnernuaibHbie uHiaekcel U u V u
3aHOCHUM HMX B CTPOKY M CTOoJIOel MaTpuupbl. [ onpeneneHrs UHAEKCOB MCIONb3YIOTCS
CIEAYIOIINE TTPaBUJIA:

— BcriomMoratenbHbli uHjekc U; Bceraa paBeH HyIIo,

— JUISL KQXJI0W 3aHATOW KJIETKH MATPULBI CYMMa, COOTBETCTBYIOIIEH €1 UHIECKCOB
U u V, paBHa pacCTOSIHUIO B JAaHHOMU KJIETKE, T. €.

Ui + V, = Ljj, rae Lj; — paccTosiHuE B KIETKE.

OTO0 Ja€T BO3MOXKHOCTH IMpPU H3BECTHOM OJHOM HHJIEKCE OMNPEACNINTh 3HAUYCHHE

IPYToro.

U=L,-V;

HccnemyeM MOMYCTUMBIM HCXOAHBIM IJIaH HA ONTUMAJIBbHOCTh, JUISI  4ero
CpaBHMBAaeM BO  BCEX  HE3aHATHIX  KJIeTKax paccrosHuss Ljj ¢ cymmon
COOTBETCTBYIOIIMX €M MHAEKCOB IO KPUTEPUIO

Li = Ui +V;,

T. €. PaCCTOSAHUS JOJIKHBI OBITH OOJIBIIIE UITH paBHBI CYMMC MHIACKCOB.
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3anuimem B matpunty (tadm. 3) Uj =0, Torma B COOTBETCTBUH € (DOPMYITaMHU:

V3=L13"U1= 5'0:5,
V4:L[4 - U1:8 - 0:8,
V[ =L1] - U1 =9-=8.

Hanee
UZELZI' V[ =4-9= "'5.
V2:L22 - Uzz 9'('5) = 14,
U3 =L32' Vg =22-14=8.
Taxum 06pa30M, BCC BCIIOMOTATCIIBHBIC HHACKCHI OIIPCACIACHBI MW MOKHO
IIPUCTYIIUTD K IIPOBCPKC HC3AHATHIX KJICTOK HA OIITUMAJIbBHOCTD.
OTta IIPOBCPKaA 3aKII0YAaCTCA B CPAaBHCHHUU PACCTOSAHUA Ka)K,Z[Oﬁ HE3aHATON KJIETKH
MAaTpPHIIbI C CYMMO# COOTBETCTBYIOIINX € HHAEKCOB ¢ 1e/bio BhisiBieHus U; + Vi>L;.
A B.(U;+V,) =0+14=14 <L, =15;
A;B3(Uy+V3)=-5+5=0  <Lj; =6,
A; Ba(UytVy)= -5+8=3 <L,4 =5;
A; EL(U,§+VL):8+9=]7 >Lg_|_ 216;
_A_;BE(U3_+V3):8+5=]3 >Lﬁ:10;
A3;By(Us+V,)=8+8=16 <L;,=18.

[TpoBepka Mmoka3bIBaeT, YTO Y He3aHATHIX KieTok AzBi n A3B; paccTosHre MeHbIe
CyMMbI HWHJIEKCOB, CJIE€IOBATEIbHO, COCTABJICHHBIA JOMYCTUMBIA HCXOIHBIA IUIAaH HE
SBJISIETCS ONTHUMAJIbHBIM W TIOJJICKUT YJIYUYIICHUIO. BBIsSBIEHHBIC KIETKU SBIISIOTCS
pE3EpBOM YIYULICHHUS IJIaHA, U MO3TOMY MX HA3bIBAIOT MOTEHIMAIbHBIMHU, IOYEMY U
paccMaTpuBaEeMblii  METOJ Ha3bIBAIOT 'METOAOM MMOTEHLHAJIOB".

[Tony4yeHHbIe TOTEHIMAIBI 0003HAYMM B MaTpulie 1udpoiil B kBajapatuke (mudpa —
MPEBBIIIICHUE UHICKCA HAJl PACCTOSTHUEM).

[Iponienypa yaydilleHHST HEONTUMAJIBHOTO IIJJaHa CBOAMTCS K TEPEMENICHUIO
3arpy30K B MOTCHIHAIbHBIE KJIETKH MaTpullbl. [TOCKOJIbKY HEIb3s MPOCTO MEPEHECTH
3arpy3Ky B KJIETKaX, HE M3MEHUB CyMMapHbIE 3HAUCHHS MO CTPOKaM M CTOJIOLaM, TO
pa3paboTaH cheruagbHbIi CIOCO0 MepeMeIleHUs 3arpy30K, HE HapyIIAloNUi 3arpy3Ky
CTPOK U CTONOMOB. OH 3aKJII0YaeTCs B COCTABJICHHUH IETTOYKH BO3MOXKHBIX MEPEMEIICHUN
3arpy30K B MaTpHIlE, OIPEIACICHUU BEIWYUHBI TEPEMEIICHUS] 3arpy3Kd U CaMoro
nepeMelieHus. Takylo ULEenoYyky MOKHO MOCTPOUTh BCerja, MPUUYEM €IUHCTBEHHBIM
criocoooM. Jlemaercs 3To Tak:

— JUIsl KJIIETKH C HauOoJbIIMM ToTeHmuanoMm ( B Hamem ciaydae A3Bsz) ctpoum
3aMKHYTYIO 1IE€TIOYKY U3 TOPHU3OHTAIBHBIX U BEPTUKAIBHBIX JUHUM Tak, 4YTOOBI OJlHA €&
BEpILIMHA Jie)KaJla B TIOTCHITMAIBLHON KJIETKE, a BCE OCTaJIbHbIC BEPIIMHBI PaCMoJiarajinuch
Obl B 3aHATHIX KjieTkax. KoHurypamuu nenoykyu Moryt ObITh pa3Hoil (hOpPMBI, HO TOJIBKO
U3 BEPTUKAJIBHBIX U TOPU30HTAIBHBIX KJIETOK.

— COCTaBHUB IIEMOYKY, MOMEUYAOT 3HAKOM (+) €€ HeuYeTHbIe BEpIIMHBI (CUuTas
MepBOM B MOTEHIMAIBLHOW KJIETKE) U 3HAKOM (-) u€THble BepiuvHbl. HaumMmeHbinas u3
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YETHBIX 3arpy30K OINpPEAEISIET BEIUUYMHY MepeMelaeMon 3arpy3ku (B Hamem ciydae 20
T).

— TIEPEeMECTUB 3Ty 3arpy3Ky M3 KIETKH CO 3HAKOM (—) B KIIETKY CO 3HaKoM (),
MOoJy4yaeM HOBBIM BapuUaHT IJIJaHA C MEHBbIIEH TpaHCHOPTHOW pabotoi (Tabn. 4).
BenuunHbI HOBBIX MEpEeMEIIEHUH MPEACTaBICHBI B KBaIpaTHKaX.

Tabnuma 4
ITocTpoenue HenoOYKM nepeMerneHun
) TpoKa ITyHkT HaznadeHus .
I
= o = &
: 3 B, B, B, B. o .
- & ==y
= & £ =
5 V=9 V.=14 V5=5 V,=8
Crtonb.
30| 9 15 | 20 | 5 8
A] LII‘_—O 10+ -40 30 80
0 4 1150 9 6 5
A, | U=3 20 30 50
- +
Us= 16 D2 | 10 18
20 20
A 40 1 n 40
W, - &
Hotpebuocs, & 30 70 40 30 170
rpyse, T

[To HOBOMY mjaHy NEpEeBO3KM TIPy30B PpACCUUTHIBAEM TPAHCIOPTHYIO padoTy,

KOTOpast Oy/IeT paBHa
P =309+ 20-5+30-8 + 50-9 + 20-22 + 20-10=1700 T-xM.

[Inan ynydmwdncs, OAHAKO TOJIYYEHHBIM IUIAH HE ONTHUMAJIEH, IMO3TOMY €ro
YIIyYIlIEHHE MPOA0HKAETCS aHAIIOTMYHBIM CIIOCOOOM.

B 3akioueHue paccMOTpUM CHOCOO YMEHBIIEHMS] YMCIa 3aHSATBIX KIETOK, KOraa
Kputepuii M+n—1 Hapymaerca B OOJIBIIYIO CTOPOHY (T.€. MMEIOTCSA JIMIIHHE 3aHSThIC
KJIETKH). JTO NPUBOJUT K TOMY, 4TO UHAEKCH U 1 V onpenenstoTcs HEOJHO3HAUYHO. JTa
orepaliysi BHIIOJIHAETCS aHAJIOTUYHO CIIOCO0Y yIyUlIeHHs IJ1aHa:

— B MAaTpHUIIE CTPOUTCS 3aMKHYTasl LIEMOYKA U3 TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
JIMHUH, BEPIIUHBI KOTOPOIl HAXOASATCS B 3aHSITHIX KJIETKAX;

— Ha BepIIMHAX IENOYKH, HaYMHAs C KJIETKW C HAaUMEHBIIECH 3arpy3Koii, CTaBAT
3HaKu (—) U (+);

— Harpy3ky B KJeTKax (—) yMEHbIIAIOT, a B KJIeTKax (+) yBeJIWYMBAIOT Ha
BEJIMYMHY HAUMEHbIIIEH U3 HUX.

PaccmoTpum npumep.
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Martpuua BoIYHMCICHUI

Tabmura 5

= i Crpoka
- % TTyHKT Ha3HAYEHHS Q o
% 2 T S
T =
> §_ 3 o
= E ‘ B! B: B3 B4 - =
© Cronbe V=15 V=5 V=8
9 15 5 8
A, U=0 - 30 80
20 30
4 9 6 5
Az U2:6,1 40+ _ 10 50
16 22 10 18
A 30 10 40
Hotpedrocts 5 30 70 40 30 170
rpy3e, T
B Ttabmume 5 — cemMb 3aHATHIX KJIETOK, BMECTO HEOOXOJMMBIX IIECTH

(m+n—1=3+4—1=6). Hanuuue numiHel 3aHATOW KICTKU MPUBOJIUT K TOMY, YTO WHICKCHI
ompenensaoTcs HeoaHo3HauyHo. B camom aene, mpumem U;=0. Torma cormacHo mpaBuity
(5) V=15, V3=5, V,=8. Teneps unackc U, MoxkHO Haiitu 100 u3 paBenctsa U,=l,— V5,
6o u3 paBercTBa Uy=lys— V3. B mepBom ciyuae U,=9-15=-6, Bo Bropom — U,=6-5=I.

YMeHbIIeHHe YHclia 3aHATBIX KIETOK IPOM3BOJUTCS CIEAYIONIMM oOpa3oMm. B
MaTpHUIle CTPOSAT 3aMKHYTYIO IEMOYKY M3 TOPHU3OHTAIBHBIX M BEPTUKAJIBHBIX OTPE3KOB
TaK, 9TOOBI Bce €€ BEPIIMHBI HAXOIUIUCh B 3aHATHIX KJIeTKax (cM. Ta0i.5). Takas memouka
B MATpHIIC C YHCIIOM 3aHATHIX KJIETOK Oojiee M+n—1 Bcerma mmeercsa. Ha Bepmmnax
IICTTIOYKH, HAYMHAs C KICTKH, WMCIOIICH HAMMEHBIIYI0 3arpy3Ky, pacCTaBIISIOT
MOTIEPEMEHHO 3HAKW MUHYC M TUTIOC, TIOCIIE YETO 3arpy3KH CO 3HAKOM MHUHYC YMEHBIIAIOT,
a CO 3HAKOM IUTIOC YBEIMYMBAIOT HA BEJIMYMHY HAMMEHBIIICH U3 HUX. B pe3ynprare uucio
3aHATBHIX KJIETOK YMEHBIIMTCS HE MEHee, ueM Ha oaHy (Tabmn.6). Ilpm Heobxoammoctu
JAHHYIO TIPOIIETYPY MOBTOPSIIOT CTOJIBKO pa3, CKOJIBKO 3TO HEOOXOIUMO IS TMOTYUYEHUS
M+N—1 3aHATBIX KJIETOK.
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Martpuua BbIYUCICHUI

Tabmauia 6

Ctpoka
IlyHkT wWazHauenus
Hanwume
IlyHkT
OTIIPaBICHUS B, B, B, B, Fpi:-:a,
Cronod.
9 15 5 8
A 10 40 30 80
4 9 6 5
Az 50 50
16 22 10 18
As 30 10 40
IToTpebnOCTH 30 70 40 30 170
B Ipy3c, T

[IpuBeném mpuMep pacyéTa TPAHCIOPTHOM 3adadyd MO COKPAUIEHUIO HalbHOCTH

IIEPEBO30K I'PY30B.
Nwmerorcss 4 nynkra ornpasBieHuss Aj;—A, v 6 NOyHKTOB Ha3zHaueHus B;—Bg.

KonkpeTHble 3HaU€HMS BETMYUHBI TPY30B CBEJICHBI B MaTpully (Tabds1.7).
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Martpuua BoIYHMCICHUI

Tabmuma 7

Crp.
g IIyHKT HasnaucHus
e X g .
¥ 2 5 g
=8 B, B: B; B, B; Bq g S
S Cron V1=5 Vz—g V3=3 V4=2 V5=8 V(,=4
5 8 13 6 9 4
A U;=0 20
o 20
(D
12 11 10 6 8
2 [0
Az U2=-2 7 _]5 25
+10
9 10 7 6 10 7
A |usa| S 1o | 15 30
© N © R0,
8 12 4 13 5 9
+
Ay Us=3 +15 -0 15 35
51| ®
Hopebiocts | 5 | 30 | 10 | 15 | 15 | 20 | 110
B Fpy3€, T
1. [InanupyemM, TEepeBO3KM M 3aHOCMM B MAaTpHUIly. 3aT€M BBIYHCIISIEM

TPAHCIIOPTHYO paboTy 110 JAOIYCTUMOMY HCXOAHOMY IUIaHY.
P=204+10-7+156+5-9+10-7+15-6+15-8+20°12=805 T-xm.

2. [IpoBepsieM 4nCIO 3aHATHIX KJIETOK M0 MHAEKCY M+n—1.
JIOJKHO OBITH 4+6—1=9

uMmeercd 8.

Tak Kak 3aHATBIX KJIETOK HE XBaTaeT, TO J00aBisgeM B KiIeTKy A;Bi, 00béMm 0T
(BBIOOp KJIETKU MPOUCXOJIUT U3 JOTMYECKOTO aHATN3a).

3.Beraucnsiem o kpurepuro U+V=L unnexcet U; — Uy u V-V,

Hns knetkn AB magexc U,=0.
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. Vf):4, VIZS;
Uy=9-5=4, V;=7-4=3, V,;~6-4=2;
U=8-5=3, V,=12-3=9;
U,=7-9=-2, Vs=6-(-2)=8.

4. VccnenyeMm JONMYCTUMBIA HMCXOAHBIM IUIAH HA ONTUMAaJIbHOCTh, CpPaBHUBAas BO
BCEX MPHUHATHIX KJIETKaX pacCTOSHUS U UHAeKChl L>U+V.,

MOKHO BHAETH, YTO IUIAH HE ONTHUMAJICH, TaK KaK KPUTEPHUIO HE YJIOBJIETBOPSAIOT
natb KiIeTok AiB,, A3B,, AsBs, A3zBe, AsBs. AyBs. IlpeBbiiieHus 3anuchiBacM B
Kpykouek. KireTkoi ¢ HauboJbIIUM MOTSHITNAIOM sIBJsieTCsl A4Bs.

5. lns kinetku A4Bs cTpouM 1IENMOYKY MepeMelieHui, Kak MoKa3aHo B Tadnuue 7, u
MoJy4yaeM HOBBIM JOMYCTUMBIN I1aH. PaccunThiBaeM TpaHCHOPTHYIO pabOTy MO HOBOMY
MJIaHy.

P=20-4+25-7+5-9+10-7+15-6+15-8+5-12+15-5=715 1'kM.

[Inan ymydmmics, Tak Kak TpaHCHOpTHas padoTa ymeHbummiach ¢ 805 T-km g0 715
T'KM.

6. IlockonapKky IUTaH HE ONTHMAJICH, CTPOMM HOBYIO IICMIOYKY TIEPEMEIICHUN

(myHKTHpHAs TMHUA). PaccuuThiBaeM HOBYIO TPAHCIIOPTHYIO padoTy.
P=20-4+25-7+5-10+10-7+15-6+20-8+15-5=7001" kM.

4 Tl1aHUpOBaHMeE NEPEBO30K MEJKONAPTHOHHBIX I'PY30B

3amau C HapylIeHHbIM OajaHCOM MPOW3BOJACTBA U NOTPEOJEHUS YacTo
BCTPEUAIOTCA B MPAKTUKE M HA3bIBAIOTCSA 3aJadyaMu "OTKpbITOro tuma'. Pemars 3Tu
3a/1a4yu METOJIOM MOTEHIMAJIOB HEJb3sl, TAK KaK B YCJIOBHS 3aJ1a4l BXOSAT HEPABEHCTBA.

Takue 3agauM MyTEM HECIOXHBIX MpeoOpa3oBaHUN MPUBOAATCA K 3aKPBITOM
TPAHCIIOPTHOM MOJIENN U PEUIAIOTCA TaK)KE€ METOAOM IMOTEHIUAIOB.

1-i1 cnyyali — y mocTaBIUMKOB (MYHKTBI Aj, Ap..A;,...An) rpy3a Ooiblie, yeM

TpedyeTcs nonydarensm By B;...B;...Bn.
PICEDI
i=1 J=1

PaccTostHuss Mexay NyHKTaMu OTIPABICHUS W HA3HAYEHUS COCTABIAOT |j
KuiioMeTpoB. Tpebyercst COCTaBUTh TaKOM IJIaH MEPEBO30K IPy30B, KOTOPHINA 0OecreunT
YIOBJIETBOPEHHUE BCEX 3aMIPOCOB MOTpeOUTENEH MPU MUHUMAJILHON TPaHCIOPTHOM padore.

OO6o03HauMM 4Yepe3 Xjj KOJIMYECTBO TOHH Ipy3a, IUIAHUPYEMOIO K IIEPEBO3KE U3
nyHkTa A;, B myHKT Bj. Torzma ycnoBus 3aiaud 3aluChIBAIOTCA CIEOYIOIIMM 00pa3oM:
OTPENENUTh 3HAYEHHUS TIEPEMEHHBIX Xjj, MUHUMHU3UPYIOIIUX TPAHCIIOPTHYIO pabory,

iil‘) xu (6)

=t =l
IIPU YCIOBHSIX
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Sx,=b,. j=L2.n (7)

x <a, i=1,2,...m; (8)

i
00, i=L2m =2 (9)

PaBernctBo (7) TapaHTUpyeT TIOJHOE VYAOBICTBOPEHUE 3alPOCOB  KaXIOTO
noTpedutens. HepaBernctBo (8) BbIpakaer TOT (akT, UYTO W3 KaXAOTO ITyHKTa
OTIIPABIICHUS BBIBO3HUTCS TPpy3a HE OOJBIIE TOTO, UYTO TaM UMEETCS.

Mogens (6) — (9) ornuuaercst OT 3aKpBHITOM TPAHCMIOPTHOM MOJIETN HAaIUYUEM B
ycioBusX 3anaun HepaBeHCTBa (8). [logoOHBIE MOEIN HA3bIBAIOT OTKPBITHIMU. PenuTh
WX HEMOCPEJCTBEHHO METOJOM IIOTEHIIMAJIOB HENb3s, OJHAKO MYTEM HECIOXKHBIX
npeoOpa3oBaHUil paccMaTpuBaeMasi 3ajadya MPUBOJUTCA K 3aKPBITOM TpPaHCIOPTHOU
mozenu. [IpousBoasT »3To myTéM BBeleHUs (PUKTUBHOTO morpedutens Bp.; ¢ o0bEMoM
OTpeOICHUS

m M
BHH:Zai_ b}'
] l

i=] Jj=

PaccMoTpuM KOHKpETHYIO 3aj1a4y, JaHHbIE KOTOPOM MPeICTaBIICHbI B TabuIie 8.

Tabnmma 8
Matpuua ycjioBuii
Crpoka
= IlyHkT HaspadeHMs
=
= é Hanuuwue
S B, ' B; B, B, B. rpy3a.
= £ v
P-
) Crons.\| Y1=9 | V=14 | V=5 V=8 V=5
A U=0 | 50
| | 0 20 30
Ao | B 100
30 70
16 22 10 18 0
A3 U3=5 | 70
20 50
IloTpebHocTh
B Ipy3e, T 30 70 40 30 50 220
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TpeOyeTcst 3akpenuTh MOTpeOUTENEH 3a MOCTABIIUKAMH TaK, YTOOBI CyMMapHas
TpaHCIIOpTHass paboTa HpH MepeBO3Ke Oblla MUHUMAIbHOW, a KaXAbld MOTpEeOUTENb
MOJIYYHJT HY>)KHOE KOJIMYECTBO MPOTYKIIUH.

CocraBMM MaTpHIly YCIOBUH, BBelsd B Heé (UKTUBHBIA mOKasarenb By ¢
notpeoHocThi0 paBHOM (50+100+70) — (30+70+40+30) = 50 ToHH. BmImoaHUB YyKe
M3BECTHBICE HAaM BBIUKMCIICHUS, IOJYy4YaeM ONTUMAaJbHBIM IUIAaH TEPEBO30K TIpy3a U
pa3MeIeHre HeBBIBE3EHHOTO OCTaTKa Ha ckianax (Tabm.8). B mamewm ciaydae 50 T rpys3a
ocTaéTcs Ha ckiaae Az .

2-ii ciy4ail — y TOCTaBIIMKOB I'py3a MEHbIIIE, YeM HYKHO motpedutento. B stom
cllydyae B MaTpuily BBOAUTCS (UKTUBHBIM mocTaBuuk Ad ¢ 3amacom rpysa,
BBIpaBHUBAKOMIMKA nucOananc. U nanee 3agada pemnraercs Tak ke, Kak U B TIEPBOM CIIy4dae.

TpancnopTHasi 3agada ¢ 3anperaMM HUMEET MECTO, Korja y TMOCTaBIIUKOB
MMEIOTCSI pa3Hble TPy3bl (HAMpUMEpP, PEYHOM IMECOK M TOPHBIM IMECOK) M Pa3HbIM
noTpeOuTeNsIM TpPeOYIOTCSl pa3Hble Tpy3bl (HAapUMeEp, TOJIbKO PEYHOW IMECOK, TOJBKO
TOPHBII MECOK WK K000 MECOK).

Tpebyercsi cocTaBuTh IUIaH TMEPEBO30K U 3aKpPENuUTh MNOTpeOuTeNne 3a
MOCTaBIIMKAMH TaK, YTOOBI TpaHCIOpTHas paboTa Oblila MUHUMaJIbHOU. Perienue 3agaun
OCYIIECTBJISIETCS. METOJOM IOTEHIIMaJoB Ha Marpuie Tabia.l u 2. HO B KIETKax,
COOTBETCTBYIOIIMX 3alpelIEHHBIM IEPEBO3KaM, 3alHChIBAIOT 3HAYEHUS PACCTOSHUM,
3HAUUTEIHFHO TPEBBIMIAIOINIUX CaMble OOJIbIIUE paccTosiHusT B Marpuie (T. €.
3anpenéHHbIC KJIETKH OJIOKHUPYIOT).

[Ipy pemieHMM TakoW MaTpPUIbl TAPAHTUPYETCA OTCYTCTBHE HAarpy3oK B
OJIOKMPOBAHHBIX KJIETKaX.

PaccMmoTtpum cnenyromnyro 3aaauy: Ha ckiagax A; U Ay UMEETCsS peUHOM MECOK, a Ha
ckinagax Az u Ay — TOpPHBIM MECOK B KOJHUYECTBAX COOTBETCTBEHHOTO, 20, 70 m 50 T.
[Totpeburensm B; u B, TpeOyercs TONBbKO TOpHBIN MECOK (3amperniaeTcs BO3UTh PEYHOU
nmecok u3 A; u Aj) B KoimdecTBax coorBercTBeHHO 30 u 80 T, a ocTaabHBIM JIF000H (JI1OO
TOPHBIN, 1100 peuHoil) B cienytonux pasmepax: Bo—50t u Bs— 40 1. PaccTostHus Mexmy
MyHKTaMU MIPUBENICHBI B Ta0OuIIe 9.

Tabnuua 9

PaccTosinns Mexkay MyHKTAM#U

nyHKT. IlyHKT Ha3HAYEHHUA
OTHpaBII. B, B, B, B,
A 5 4 9 10
A, 15 12 18 11
A, 6 3 8 10
A,y 14 7 13 15

[lman mepeBo30Kk (3aKkperieHne MOTpeOuTenell 3a IMOCTaBIIUKAMH) HYXHO
COCTaBUTh TaK, 4YTOOBI MOTPEOWTENH OBLIM  yIOBICTBOPEHBI IMOJHOCTHIO  IPH
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MUHHUMAJIBHOM TpPaHCHOPTHOW pabote. PelieHne TpaHCIOPTHOM 3alayu C 3anperaMu
OCYLIECTBJISIETCS METOAOM IOTCHLIMAJOB Ha Marpule, B KOTOPOM B  KIETKaX,
COOTBETCTBYIOIIMX 3alpCIIEHHBIM IIEPEBO3KAM, BMECTO pAaCCTOSHUN 3alMCBIBAIOT
IPOU3BOJIBHOE YMCIIO, 3HAYUTENIBHO IIPEBBIIIAIONIEE CaMO€ OOJIBIIOE PACCTOSHUE B
maTpule (kiaeTku Osokupyror). Ilpyu pemieHnn Takoil MaTpullbl B ONTHMAaJIbHOM IIJIaHE
rapaHTUPYIOT OTCYTCTBHE 3arpy30K B OJOKMPYEMBIX KJIETKAX.

Tak kak abcoirOTHasI BEIMYMHA OJIOKMPYEMOTro uncia 6e3pa3inyHa (BaKHO TOJIBKO,
YTO OHO 3HAYUTENBHO OOJbIIE IIO0OT0 paccTosHUA B TaOnuUIE), B MaTpULE €ro
o0o3HauaoT 00bYHO OykBOi M (MHOTrO). [Tog M MOHMMArOT CKOJIb YTrOJHO OOJBIIIOE
YuCJo, T. €. M=oo. [Ipu pemieHnn MaTpuIbl ONEPAlK C YUCIOM M IpOU3BOIAT TaK XK€,
KaK ¥ C JIFOOBIM APYTHM YHCIIOM.

Matpunbl ycioBHii W ONTUMAIBHBIA IUIAaH NEPEBO30K Il JAAHHOTO IpUMeEpa
npejacTaBieHsl B Tadnuie 10.

Tabmuma 10
Marpuua ycjioBui
= TpOKa IlyHkr Ha3HavyeHus
. é B, B, B, B, Hannuwme
= b
= V. -4 V. = V. =12 '
g | Croab e " v
M 4 9 M
A U;=0 20 40 60
M 12 18 M
Az Ur=8 20 20
i_ 6 13 8 10
A3 U'{_'z 30 40 70
14 7 13 15
U,=3 ’
A, | U= 10 40 >0
TlorpebHocTs B 30 50 40 80 200
rpyse, T |

TpancnoptHass 3agaya ¢ MHHUMAJIbHBIM BpeMeHeM IepeBO3kH (10
KPHUTEPHUIO BPEMEHHN) UMEET MECTO, HAIPUMEP, TPU TPAHCHOPTUPOBKE CKOPOIIOPTALIUXCS
TPY30B.

VYcnoBust 3aauu Takke GOpMYJIUPYIOTCS B BUJI€ MaTpUIlbl (CM. Ta01.1).

JlumuTHpyromen B TaHHOM 3aJade ABJSETCS caMas JUIMHHAs NepeBo3Ka. Jlydmum
(onTUManbHBIM) OYJIET SBJIATHCS TUJIaH, Yy KOTOPOTO caMas JJIUTEIbHas MepeBo3ka Oyer
MMETH CAMYI0 HAUMEHBIIYIO JUINTEIBHOCTD.

Pemienne 3amaum  CBOAMTCA K  MOCJIEAOBATEIIBHOMY  PEUIEHUID  METOJIOM
MOTEHITMANIOB CEPUU OOBIYHBIX TPAHCIOPTHBIX 3a7a4, TJE€ ONTUMAJIBLHOE pEIICHUE
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NPENBIAYIIEN CIY)KUT HWCXOOHBIM IUIAHOM mociueayroued 3amaud. [Ipouemypa
BBIYMCJIEHUI CKIIA/IBIBAECTCS U3 CJIECIYIOIINX [IAroB.
[ar 1. CocTaBuUTh MAaTpUIly YCIOBUHM TaK. KakK 3TO ACJAIOT IPU PEIICHUH OOBIYHOM
TPAHCIIOPTHOM 3a/1a4Hu.
[IIar 2. HaliTu MeTOIOM MOTEHIIMAJIOB IIJIaH, y KOTOPOTO JIMHEHHas popma
m
2205,
=l =l JNOCTUTAaET MUHUMAJIbHOTO 3HAYCHUSI.
[Mar 3. Onpegenuts mMax t; (Haubospiiee u3 BpeMEH) 3alJIaHUPOBAHHBIX
nepeBo3ok (rae X;;>0).
i//' , 3aMEHUTH tjj Ha yuciio M =oo
[Tar 5. OTeicKaTh i1 U3MEHEHHON MAaTpULbI PEIICHUE, IPU KOTOPOM JIMHEWHAs

[Iar 4. Bo Bcex KJIeTKax MaTpuupl, rae ti>maxt

M

Zirg.x,j

=l j=I
dopma T 4 gocturaer MuHuMyma. Ecim B momydyeHHOM pemieHuu xij >0

PacmoJa0KCHbI TOJBKO B KJICTKaX, I tij <M, TO CHOBa HaXOJIUM maXtL./]./ U IOBTOPSIEM 1Iaru

4 u 5. Ecnu ke B MOJIy4YeHHOM PEIICHUU UMEETCsl X0Ts Obl 0MH X;i>0, pacroioKeHHbIN B
KIeTke ¢ tj =M, To onTuManbHbIM 1o Kputepuro t(X)=max t; (xj; >0 - miaH nepeBo3ok,
t(X) — BpeMs HamOosee MPOIOHKUTEIBHON MEPEBO3KH) OyAET MPEablayliee PelICHHE.
OuyeBHIHO, YTO MOCJE KOHEYHOIO YHCja MOBTOpEeHUH maroB 3, 4 u 5 OyAeT MOJy4eHO
ONTUMAJILHOE pelleHrue, T.e. TaKOoW IUlaH TEPEeBO30K, IO KOTOPOMY Tpy3bl BCEM
MOTPEOUTENSIM OYIyT JOCTABJIEHBI 32 BO3MOKHO KOPOTKOE BPEMSI.

[TpuBeném npumep.

B taGnuie 11 npuBenena Matpuiia ycioBUi 3a/1auu.

Tabmuma 11
Marpuua ycJioBuii
‘TpoKa | .
= IlyukT HaznadeHus
& ; Hannune
T o rpysa,
E E_ B] B3 B3 B4 T
=)
° Crong.\ Vlzs________ . V,Z,%Sif . Vs=6 _V"':_l% i
10 5 7 12
A U,=0 B 0 ) 507 ,,,,,,7?0,,
4 1 2 8
Ar | Ui=4 10 20 30 60
6 2 3 10!
As U;3=-3 20 | 20
1 1
| IloTpebnocTs B 30 ‘ 20 50 . 50 150
1 rpyse. T _ S
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B mpaBoM BepxHEM yIIy KJIETOK 3alMCaHO BpeMs JIBHKEHUS aBTOMOOWIEH MEXITY
COOTBETCTBYIOIIMMHU IyHKTaMH B 4acax. PemuB 3Ty MaTpHIly METOJOM IOTCHIIHAJIOB,
HaxoauM TutaH (cM. Tabim.11), oOecreymBarOmMii MUHAMYM ONTHMAIBHOCTH JIMHEHHOM
dbopmer (T):

T=YX%2-1tyx; . (10)

Haubosnbiee Bpemsi IEPEBO3KH MO 3TOMY IUIaHy cocTaBisieT 12 yacoB (mepeBo3ka
u3 A; B By). Bo Bcex kierkax, rie Bpems JOCTaBKH Tpy3a paBHO WM OOJbINE 3TOM
BenuuuHb (KieTku A;By, u A4B,), 3amensem ero uuciom M=100 (G1okupyem KIIETKH) U

BHOBBH OTBICKMBAEM IUIaH, Y KOTOPOTO JMHEWHAs ¢opMa MMEET HaWuMEHBIIYI0 BEITHUHUHY
(Tabm.12).

Tabauia 12
Marpuua pacuéra
= TpOKa }
= IIyHKT HazHAYCHUS |
2 § y Hanuuue
> 8 rpysa,
= % B] Bz B3 B4 T
S Cronbe V=9 V=5 | V5=7 | V=13
10 5 7 100
As Ui=0 50
20 30
4 1 2 8
Az | U5 60
10 0 50
6 2 3 10
A; U;=-4 20
20 |
10 9 8 100
Av 1 UST 1 9g | 20
HOTpeQHOCTb B 30 20 50 | 50 150
rpyse, T

[TockonbKy HU O/IHA W3 3arpy30K HE HAXOAMUTCS 3/1€Ch B OJIOKMPOBAHHOM KJIETKE (C
guciaom 100), mpooiKaeM BEIYUCICHHUS.

Teneppr Haumbombiiee Bpemsi mepeBo3ku — 10 ugacoB (kierka AyB;). Ilostomy
onokupyem kinetkun A;B; AsBs u A4B; y xKoTophix BpeMs paBHO 10 U HaxoauM HOBBIM
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miaH (Tabs.13) ¢ MUHUMANTBHBIM 3HaYeHHeM JTuHerHo#N (Gopmer (10). Y3 Tabnuimpl BUAHO,
YTO 37e€Ch HHM OJIHA M3 3arpy30K HE HAXOIUTCA B OJOKHPOBAHHOW KJICTKE, IOATOMY
IIPOIIECC BEIYUCICHH HEOOXO0IUMO IMPOTO0IKHTh.

Tabmmma 13
I1.1an nmepeBo30K
B TpOKa [IyHKT Ha3HauYCHMS
. Fi’ R Hannume
i Elé Bl Bp_ B3 B4 rpysa,
=2 !
=  Crond 5
5 V=10 V=5 | V=7 | V=14
20 30
_ 4 1 2 8
A, U=6 | 1o 50 60
6 g 3 100
A3 U3—-4 20 O 20
100 0] 8 100
Ay Us=1 20 20
Hotpebuocts B 30 20 50 50 150
rpyse, T

[TockonbKy HaMOOMBIIAS TPOJOKUTEIHHOCTD U3 TUIAHUPYEMBIX MTEPEBO30K paBHA §
gacaM (kietku A,B, u A4B3), 6nokupyem kinetku A,B4, AsB, 1 AyBs, y KOTOpBIX Bpems
paBHO uiu Oonblie 8 yacoB. B HaliieHHOM HOBOM ImaHe (Tabi.14) ¢ MUHMMAaIbHBIM
3HAYCHHUEM JIMHEWHON (DOPMBI JIBE 3arpy3KH HAXOJATCS B OJIOKMPOBAHHBIX KJIETKaX. DTO
CBUJIETEIBCTBYET O TOM, YTO IIJIaH TIEPEBO30K, 00ECIICUYNBAIOIINKA JIOCTAaBKY T'PY30B BCEM

MOTPEOUTENSIM 32 BO3MOXKHO KOPOTKOE BpeMsi, HalIeH.
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Taomuna 14

OxoHYaTeIbHbIH IUIAH MEPEBO30K

= Tpoka IIlyHKT Ha3HadYeHHS
. “E B, B, B, B, Hanunuwne
5 2 rpysa,
o
: V=5 | V=7 | V=100 | T
° | Cron®.
100 5 7 100
A | U= 20 0 30 >0
4 1 2 100
A, U,= 30 30 60
6 2 3 100
As Us=-4 20 20
00| 100 100 100
A4 U4:0 20 20
totpeomoe™®1 30 | 20 | 50 | 50 | 150

5 IIporHo3upoBaHue nepeBo3oK rpy3oB

OaHuM M3 BaXHEUIIUX (PAKTOPOB, OKA3bIBAIOIIUX BIHSHHE Ha 3(PGEKTUBHOCTDH
WCIIOJIb30BAaHUSI TPAHCIIOPTHBIX CPEICTB, SIBISETCA PACCTOSIHUE NEPEBO3KH, OT BEIUYUHBI
KOTOpPOTO  3aBUCHUT  KOJIMYECTBO  TPAHCHOPTHOM  paboTbl.  MHOTrOYMCIEHHBIMU
UCCJIEIOBAHUSIMHU JOKA3aHO, YTO, Y€M MEHbIIE OYAET BBINOJHATHCS TPAHCIOPTHOU
MPOIYKUUU, U3MEPSIEMON B TOHHO-KMJIOMETPAX, TEM JIyUIlle JIJISl XO35SMCTBA CTPaHbl. DTO
CBA3aHO C TE€M, YTO COKpalleHUE TPAHCHOPTHON pabOThl COMPOBOXKAACTCS CHUKEHUEM
TPAHCIOPTHBIX 3aTPAaT M YMEHBIIEHHWEM MOTPEOHOCTH B TPAHCHOPTHBIX CPEJICTBAX.
[ToaTOMy mEepeBO3KH Ipy30B AJIs BCEX OTpacied XO035SHUCTBa JOJIKHBI OCYIIECTBIATHCS 1O
BO3MOXHOCTH Ha KOPOTKHUE (ONTUMAJIbHBIE) PACCTOSHUS.

bonpiias yacTe NEpPEBO30K IPy30B OCYILECTBIISIETCS IO CIOKUBLIEICS CETU JOPOT U
YJIHI C KOHKPETHBIMH YCJIOBHUSIMHU JKCILTyaTallMd IMOJBMXKHOTO COCTaBa W OpraHU3aluu
nBrkeHus. [IpakTnueckn Mexy IBYMs MyHKTamH, pPacliolOKEHHBIMU Ha TPAHCIIOPTHOM
CEeTH pEeruoHa MOXET ObITh MHOXECTBEHHOE YHCIO BAapUAaHTOB IPOE3/1a, KOTOPBIM
COOTBETCTBYIOT OIPEAEIIEHHBIE PACCTOSHUSA, CKOPOCTH U BPEMSI.

W3 Teopun H3BECTHO, YTO MAaKCHMAJIbHYIO IMPOU3BOJUTEIBHOCTh OJIHOTHUIIHOTO
IOJBUKHOTO COCTaBa MOYKHO IOJIyYUTh Ha TOM MaplipyTe, rae OyayT MUHUMAaJIbHbIE
3aTpaThl BpeMeHU. OJHAKO KpUTEpHH, MO KOTOPOMY HAaXOJSAT ONTHUMAJIbHOE pPEIIEHUE,
OIpE/ENsAETCS HE TOJIBKO 3aTpaTaMu BpPEMEHHM, a TOH LeNblo, KOTOPYK HEO0OXOIMMO
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JOCTUTHYTh TIPU PEIICHUU 3a/laydl ONTUMAIBHOIO BapuaHTa mnpoes3aa. Hanbomnee vacto B
KayecTBE KpUTEpPHUsl TNPUHUMAETCS MHMHMMYM CYMMapHOro ImpoOera, Tak Kak IpH
OJIMHAKOBBIX YCIIOBHUSX JIBHJKCHHs Ha BCEX ydacTKaxX MaplIpyTa IUIaH, ONTUMAJIbHBIN 110
npodery, OyJeT ONTUMAIBHBIM 10 3aTpaTaM BPEMEHU U CTOMMOCTH.

He npuMeHssi HUKaKUX BBIYMCICHUM, KpaTYallllMi IIyTh MEXKIY ABYMs ITyHKTaMH
MO’KHO BbIOpaTh B TOM Cllyyae, €CJIM OHM HaxXoAsATCs B mpezenax Buaumoctu. Ecim xe
OHM JOCTAaTOYHO YAQJIEHBl Jpyr OT Jpyra, TO BO3HUKAIOT pa3JIMYHbIC BapHAHTHI
NEePeIBIKEHUS, KOTOPble HEOOXOIMMO CPaBHUTH, YTOOBI BHIOpATh Hammyulnil. Pemenue
TaKOM 3aJ1a4y OCYIIECTBIAETCS METOIOM ITOTEHIINAJIOB.

TpaHcniopTHast C€Tb COCTOMT M3 NMYHKTOB Aj,Aj..Aj U J0por €€ COCIUHSIONIUX.
JITMHBI y9acTKOB MEXKIy KaKIOW Mapoil MyHKTOB WU3BECTHHI M paBHHI ljji. M3 HadaipHOTO
MIyHKTa B KOHEYHBIM MOYXHO IOMACTh M0 MHOXECTBY MaplIPyTOB, TpeOyeTCss HAaUTH MYTh
HaWMEHBIIEH MPOTKEHHOCTH.

Paccmorpum 1ponienypy BBIYMCIICHUH, OIPEACIMB KpaTdaullee pacCTOSHUE OT
IIyHKTa A; 10 BCEX OCTaJBHBIX 10 CETH JIOPOT, IPEACTABICHHBIX HA PUCYHKE 5.

Puc. 5. Cxema TpaHCIOPTHOU CETH
[ToctpouB  Momenb TPAHCHIOPTHOM  CETH, 3aMepsieM pacCTOSHUS MEXKIY

ompkaitimmmu (coceqHUMHU) myHkTamMu. CoctaBuM Matpuity (Tadsn.15)
Tabnuua 15

Marpuua ycioBui

= Benowm. MyHkT
£ 3 NCrpok:
SE N A A A AL A A A A
el =9
E Vi=0 | V=12 | V=18 | V=4 | Vs=11 | V=8 | V;=16 | V=15
Cro:b. @
U,=0 12 4 8
A '

1 U=1 12 6 7 8
‘ Us=18 | 6| 6 9
Az 17 l

Ay U,=4 4 7 7 6
As | Usll 8 6 7 8 5 7
A U8 8
A | Usl6 9 i s 6
As | U~=15 7 7 6
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(MCcXOmHBIA BapWaHT), 3aIOJHAS PACCTOSHUS MEXIY COCCAHHUMH NyHKTamu. [Ipm
JanbHEHIIMX pacu€Tax IMOJIb3yeMcsl ClenylomuM mpaBwioM. Kaxiaomy mnyHKTY A
COOTBETCTBYET HEKOTOpoe uucio Vj, XapaKTepu3ylolllee PaccTOsSHHE OT MyHKTa Aj 10
NyHKTA Aj.

[Ipuctynaem K HaXOXJICHUIO HHIEKCOB, UCITOIb3Ys MPaBHUIa

Vi =U;; Vi= Ui+|ii-

1. Ilpunumaem ungexkc U;=V;=0.

2. Ilo mpaBwiry Haxomum uepe3 AjA, A1As u AjAg V,=0+12=12, V,=0+4=4,
Ve=0+8=8 u V= U;. U,=V,=12, U;=V,=4, Us=V=8 u 3anocum B Tabmnuity 16.

3. Haxomum V3 yepes A,Ajz ¢ nzBecTHbIM Uj:

V3:U2+123:12+6:18 u V3:U3:18.

4. Vs =min (mo cronomy) =11, Vs =Us =11.

5. V;=min (o cronbiy) =16, V;=U; =16.

6. Vg=min (o ctondiy) =AsAs =15, Vg=Ug=15.

IIpoBepsieM 3aroNHEHHbIE KIETKH TaOIMIBI HAa ONTHMAIBHOCTD 10 kpuTepHio |;;=> Vj
- U

B tabmume 15 14 <V, — U, 7<12-4=8, xputepuii He COOIIOIAETCS, MTOITOMY
pEIIcHNE HE ONTUMAJIBHO.

PaccunTthiBaeM HOBBIM MHACKC V) IO BBINMICYKa3aHHOMY KPHUTEPHUIO V; =
Ui+|ii=4+7:ll-

[Tonyuaem U,=V,=11.

[Tonyuaem HOBYIO Tabnuily (co 3HaueHusiMu V, U, B KpyKKax) U mpoBepsieM e€ Ha
onTuManbHOCTh. OHA HE ONTUMAJIbHA, TaK Kak ls3> V3 —Us 6<18-11.

Omnpenensiem HOBBINM HHACKC V3=Us+ls3 =11+6=17, U3=V3=17.

[IpoBepka Tabmuubl 15 (C MHAEKCOM KPYKOUYEK M KBAJPATHUK) MOKA3bIBAET, UTO
pEIICHUE ONTUMAJIBHO.

CrnenmoBatenibHO, KpaTyaiiiiee pacCTOSIHUE OT TOUKU Aj 3aaHo uuciamu V...Vg, T.
C. Al—Agzll KM, Al—A3:17 KM........ A]_—A8:15 KM.

Tabmuna (onTumanbHas) Aa€T TakKe IMOCIENOBATEIBLHOCTh — MPOXOXKICHUS
MIPOMEXYTOUHBIX ITYHKTOB, HaIpuMep U3 A; B A7, M ONIpeieIIIeTCs CIeayIOImMIM 00pa3oMm:

1. B cronbme, COOTBETCTBYIOIIEMY KOHEYHOMY TIYHKTY A7 OTBICKMBaeM
3aMOJHEHHYIO KIIETKY, Y KOTOPOW PacCTOSHUE PaBHO PAa3HOCTH HMHJICKCOB CTOJIONA U
crpoku l;=Vj-U;(y Hac AsA7). OHa 03Ha4aeT mocjexHee 3BeHO MapipyTa As—Ay.

2. Jlng ompeneneHus] TPEATIOCICIHETO ONEpaIs MOBTOPSETCS JJIs CTOJ0ma As.
910 OyaeT 3BeHO Ay—As.

3. 3arem nepeJl HUM 10 CTOJI0Iy A4 3BeHO Aj—Ay.

Utak, A;—>A4;—>As—A; kpaTyailluii nyTh HalJIEH.

3aTeM MOBTOPsiEeM BCE PEIICHMsI C CaMOro Havyasa (BCIO MaTpHUILy), HPUHUMAS:

a) UCXOJIHBINA YHKT A, (T.e. V,=U,=0);

0) wucxomueii myHKT Az (V3=Usz=0) u T. A. ompenmenseM Bce KpaTdaiimue
pPacCTOSHUSL.

OnHolt M3 BaXHEUIIMX 3a7a4 OINEPATUBHOIO IUIAHUPOBAHUS TEPEBO3KU TPY30B
aBTOMOOMIILHBIM TPAHCTIOPTOM SIBJISIETCSl yBSI3Ka TPY30MOTOKOB B MapmipyThl. Pemienue
ATOM 3a7a4M MO3BOJISICT CHU3UTH HEMPOU3BOJAUTEILHBIE TTPOOETH aBTOMOOUIICH, ITOATOMY
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B IIPaKTUKE ONEPATHBHOIO IUIAHUPOBAHUS INEPEBO30K I'PYy30B HA ABTOTPAHCIOPTE, Kak
NpaBWiIO, TOCHE 3aKpeluieHus MoTpeOuTenel 3a MOCTaBUIMKaMH, O0ECIeUHnBAIOIIETO
MUHUMU3AIUIO TPAHCTIOPTHOM paboThl, pelaeTcs Apyras 3ajada — MapiipyTU3aiusi.

B ob6mem Buzge oHa GopMmynHupyeTcst Tak: MPU MOCTOSHHBIX MHOXKECTBAX MyHKTOB
MIPOU3BOJICTBA, MOTPEOJICHNS, pa3MEIIECHUsI MOABMKHOTO COCTaBa, 00BbEMA IMOCTABOK W
MOTPeOJIEHUsI TPY30B U OIPAHMYEHUAX HAa PECYPChl MOJBHKHOIO COCTaBa HEOOXOIHMMO
HalTU JOIYyCTUMBIE, T. €. YJAOBJIETBOPSIOLIME HAJaraéMbIM MPAKTHKOW MIAHUPOBAHUS
OrpaHUYECHUSIM U YNOPSJOYEHHBIE MTOJAMHOKECTBA CBSI3AHHBIX MYHKTOB, MPU pealn3aluu
KOTOPBIX JIOCTUTAaeTCAd SKCTPEMaJlbHOE 3HAY€HUE IEIeBOM (QPYHKIMHU, OTpa)aromen
3¢ (PEeKTUBHOCTH Tpoliecca MOCTaBOK IPY30B.

B Hactosmiee Bpemsi SPKO BBIpaKEHHAas pa3HULA B TEXHOJIOTMU IIEPEBO30K
pa3ienseT METOJbl MAapUIPYyTH3allMM HAa JBa KJacca: MapUIPpyTHU3ALUs MNOMAIIMHHBIX
OTHPABOK rPY30B U MAapUIPYTHU3ALUS MEIKUX TAPTUH TPY30B.

3agadya MapuIpyTU3aluy MOMAIIMHHBIX OTIPABOK BO3HUKAET B TEX CIy4asX, KOrja
y JII0OOr0 OTIpaBUTENS KaXKIbI OTIEIbHBIM aBTOMOOWJIL 3arpy’kKaercs IMOJHOCTHhIO B
aZpec TOJBbKO OJHOrO notpedurens. IlpuMepom Takux MEPEeBO30OK SBIIAIOTCS MEPEBO3KU
Pa3IMYHBIX MAaCCOBBIX HABAJIOUYHBIX IPY30B, KUPIHUYA, Jeca U T.II.

Pemenue cocTouT M3 ABYX ATANOB: ONTUMAJIBLHOTO PEUICHUSI TPAHCIIOPTHON 3aJa4u
u (hopMHUpoBaHUS HAOOpA MAPLIPYTOB.

TexHonorus KOHCTPYMPOBAHUSI MapIIPYTOB MOXET OBITh BBIIOJIHEHA METOJ0M
COBMEUIEHHBIX TUIAHOB, pa3pabOTaHHBIM Ha 0a3ze JUHEHHOro mporpaMmupoBaHus. Maes
MeTOJ1a COBMEIIEHHBIX MJIAHOB (MATPHI]) COCTOUT B clieyromeM. Ha nepBom stamne uiem
ONTUMAaJbHBIN TUIaH XOJIOCTBIX MPOOEroB aBTOMOOMIIEH (Kak 3TO AeNanoch NpU PelIeHun
3aJauM 10 3aKpeIvIeHHIo moTpeduTenei 3a mocraBukamu). Ha BTOpoM sTame B onHY
MaTpuily 3alKchiBa€M JBa IUIaHA: 3aJaHHBIA W TIOJYYEHHBIH, MOCIE YEero myTéM
CIeIMaIbHOM MPOIeAyPhl BHIOMpPAEM MapUIPYThI IBHKEHUSI aBTOTPAHCIIOPTA.

B npocreniel noctaHOBKE 3a7a4ya MapIIpyTU3aLUU TPY30BbIX IEPEBO3OK COCTOUT
B CJIEAYIOIIEM.

PasHoponHbIii Tpy3 cOCpeloTOYEeH B MyHKTax oTmpaBieHus A, A,..Ai...An B
KOJIMYECTBAX COOTBETCTBEHHO a; &p...8;...dy €AMHHUI. Ero HeoOXoauMo JOCTaBUTH B
MyHKTHI Ha3HayeHus B1,B,...B;...B, B konuuecTBax By, B;...B;...By COOTBETCTBEHHO.

OOBEM MepeBO30K U3 i-20 MyHKTA OTIPABJICHUS B -1 TyHKT HA3HAYCHUS COCTABIISCT
Qij €IMHULL ¥ U3BECTEH JJIs1 BCEX MTyHKTOB.

PaccrosiHue oT i-r0 TMyHKTa OTHpaBJICHUS A0 |-I0 IMyHKTa Ha3HA4YeHUs paBHO | u
M3BECTHO /IS BCEX KOMOWHAIINT I].

B npouecce BbIIONHEHMS IEPEBO30K B MyHKTax HaszHaueHus Bi, B,...B;...B, nocne

pasTpy3KH aBTOMOOWIEH OymeT O0Opa3oBBIBATHCS IIOPOKHAK B KOJIMYECTBAX 6], 63

101
.6 ...6; CIHNLL.

DTOT MOPOXKHAK HEOOXOMMMO TOAATH TMOJ OYEpPEAHYI0 3arpy3Ky B ITYHKTHI
otmpaBneHus A, A,..A;...Ap B Komuuecte ai,al ...al...al,.

Bennuunsl aj, Bj, Qj, al-l, 6! MOTYT BBIpaXXaThcsi MO0 B TOHHAX, JUOO B €37Kax

)
apromoOunsi. g cymectBa 3afaud 3TO Oe3pa3iMyHO, TeM Ooyiee YTO TOHHBI BCerja
MOXHO TiepeBecTd B e3aAku. OmHaKo C METOOUYECKONM TOYKH 3peHHsl yaoOHee

MOJI30BATHCS €3/IKOM aBTOMOOWIISI ¢ TPY30M U 0€3 Tpy3a.
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KonmnuecTtBo mnpuObIBalOMMX B MYyHKT HAa3HA4Y€HUs TPYKEHBIX aBTOMOOUIEH
NPE/ICTaBIICT PECYPChl MOPOXKHSAKA B JaHHOM NyHKTe. KoimuecTBo yOBIBAIOIIUX U3
NyHKTa OTHPABICHUS TPYKEHBIX AaBTOMOOWJIEH - MOTPEOHOCTH HTOTO MYHKTa B
OPOKHSKE.

[To cMbICTy paccMaTprBaeMOM 3aa4M BCEra UMEET MECTO YCIIOBUE

B =8=Ygq,,rnej=1,2...n
1=l

1 i )
4 =4= Y g, 1 i=12..m

el

Paccrosinue ot B 1o Aj, paBHoe lji=ljj, m3BecTHO 17151 Bcex coderanwi |, .

3a cMEHy Ka)/blii aBTOMOOWJIb BBIIOJHSET HECKOJBKO €3[I0K C TPY30M U3 OJHOTO
WIM HECKOJBKHUX IYHKTOB OTIPAaBJIEHUS B OAWH WJIM HECKOJIBKO ITyYHKTOB Ha3HAYECHMUS.
[locne kaxxnoi e€3AKM € Tpy30M aBTOMOOWIb BO3BpAllla€TCsi B IYHKT OTIPABICHUS
NOPOKHAKOM. M3 KaXkIoro myHKTa Ha3HAYeHUs aBTOMOOWJIb MOJKET CJIEOBaTh IO
MOTPY3KY B JIH000M MyHKT OTIPaBIEHUS, UMEIOLIUI TPy3.

JIOTOJIHUTENBHBIM YCIIOBHEM 3a/laud sIBJsieTCsl TpeOoBaHUE, 4TOOBI 3a pabouyro
CMEHY aBTOMOOWJIb HAMIPABIISICS HE OoJiee 4YeM B 4 pa3HBIX IMyHKTA OTIPABJICHHS U TaKOE
K€ KOJIMYECTBO MYHKTOB Ha3zHauyeHHA. [IpakThyecku 3TO O3HAYaET, YTO MPU CMEHHOM
3aJJaHuM ¢ OOJBIIMM YHCIIOM €37]0K HEOOXOIMMO COCTaBIISATH KOJIBLIEBOM MapHIPyT Tak,
YTOOBI 10 HEMY MOKHO OBLJIO CAENAaTh HECKOJIBKO 00OPOTOB.

Takum o0Opa3om, TpeOyeTcsi COCTaBUTh TaKOW IUIAH MEPEBO30K (MApUIPYTHI
JABW)KCHHUsSI aBTOMOOWJIEM W CMEHHblE 3aJaHMsl BOJUTENSIM), KOTOpbIM obecrneuuT
BBITNIOJTHEHUE 33JaHHBIX OOBEMOB TMEPEBO30K C HAMMEHBLIUM XOJOCTBIM MPOOErom
aBTOMOOMJIEH.

O003HaYMM KOJIMYECTBO MOPOXKHIKA B ABTOMOOUIIEE3/IKAX, TOAABAEMOTr0 U3 IIYHKTa
Bj B myHkr A, uepe3s Xjj. CyMMapHBbIii X0JIOCTONH Ipo0Oer aBTOMOOMIIEH U3 BCEX ITyHKTOB
HaJIN4us IOPOKHSKA BO BCE IYHKTHI €T0 MOAAa4YH IIPU 3TOM COCTaBUT

»n "

Z Xl

j=1 =}

YcnoBre TOMHOTO YIOBJICTBOPSHHS CIpPOCca Ha IMOPOXKHSIK KAKIAOTO ITyHKTA
OTIIPaBJICHHUS 3a CUET IMOJAYM M3 PAa3HBIX IYHKTOB HAJTWYUS IMOPOXKHSIKA 3aITHCHIBACTCS
CJIeIYIONUM 00pazoM:

Yr, =ai=l.2..m
j=l

Bech MOpOXKHSAK M3 KaKIOTO MyHKTA Ha3HAYCHUS JIOJDKEH OBITh TOJAaH B MYHKTHI
OTHpaBJEHUA O] NOrpy3Ky. DopManbHO 3TO 03HAYAET, YTO

mn

Y x, = j=1,2...n.
r=l
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KonudecTBo aBTOMOOMIICH HE MOKET OBITH OTPUIIATEIHHBIM, T. €.
Xp0j=12.0n1=12..m (1)

Takxum oOpazom, TpeOyeTcst ONpeIeIUTh COBOKYITHOCTh BEIMYUH X,; (TIJIaH BO3BpaTa
HIOPOJKHSKA), YOBJIETBOPSIIOIINX YCIOBHIM

Yr =b.j=12.n

=1

(12)

Yr,=a,T=1,2..m. (13)
=]

¥ MUHUMU3HUPYIOIIUX CYMMApHBIN X0JI0CTON MpoOer aBToMoOuIIen

Wik (14)

I L

j=l o=l

[To cMbICTy 33724l UMEET MECTO PABEHCTBO

ChopmynupoBannas 3amada (11 - 14) Ha3piBaeTcs 3agadeil MUHUMHU3ALUU
XOJIOCTBIX ~ MpOOEroB  aBTOMOOWIICH. ITO  TpaHCHOpPTHas  3ajada  JIMHEWHOTO
MIPOTPaMMHUPOBaHUs, UMEIOIIasi N'M YUCIO MEPEMEHHBIX, CBA3AHHBIX MOCPEIACTBOM N+M
JIMHEMHBIX YPAaBHECHUM.

Jlanee paccMOTpUM NOCTAaHOBKY YKAa3aHHOW 3aJayM Ha KOHKPETHOM NpUMEpE —
3a/1aHUs Ha TIEPEBO3KY I'PY30B Ha W3BECTHbBIC pacCTOsIHUSA. VICXOIHbIE TaHHBIC TIPUBEICHbI
B Tabmure 16.

Tabnuna 16
HMcxoaHble 1aHHbIE
OTtnpaBuTENs rpy3a Tomyuartens rpysa Kon-
No Pox Ezax
n/n Haumenoga- rpy3a o e
HaumeHoBaune | wmugp He wugp T

] YromeHelit ckIag | A, 3ason B, VYo 80 3
2 Y ro/ibHBIH CKIa A ADK-3 Bs ¥YroJip 90 9

3 | Kapsep 3 A, PCVY-5 B, TTecox | 210 21
4 | Kapsep 3 A, CMY-7 B; Ilecox | 280 28

5 Kapoep 3 A, KDOK-3 Bs ITecox 160 16
6 Peunoli nopr A; CMVY-6 By |T'pasmii| 210 21

7 Kaprep 1 A, PCY.5 B, Hlebﬁen 80 2
8 | Kapeep As 3ason B, mefe” 140 14

Paccrosinusa Mexy BceMu MyHKTaMu 3aJjaHbl B Ta0J1.17 (MaTpulia pacCcTOsTHUM).
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Martpuua paccTostHuI

Tabmuma 17

IIyHKTBI HA3HAYCHUA ATII
IyHkT
oTnp.
U3 B, B, B; B, B; I I
ATII
A 5 20 9 11 15 3 9
A, 3 6 4 7 3 4 11
A 2 7 5 27 3 10 9
Ay 8 4 3 6 2 12 7
I'y 6 18 2 7 15 -—- —
I 9 5 4 8 8 --- ---
PemeHre TOCTaBICHHOW 3aladdl paccMaTpUBAacMbIM METOJAOM COBMEIIEHHBIX

IIJIAHOB BKIIKOYACT TpH I3Talla.

Jran__1. MuHMMU3aIuUs XOJOCTBIX MNPOOEroB aBTOMOOWIEHM W HaXOXKICHUE

OIITUMAJIBHOI'O IllIaHa BO3BpadTa IIOPOKHHUX aBTOMOOMJIEH 1o IIOIrPY3Ky IIOCIIC HX

BBITPY3KH.

Wcnonb3yst nannble Tabnuibl 16 u Tabmuibl 17, cocTaBisieM MaTpuUily YCJIOBHIA

(Tabu. 18)
Martpuua ycjioBui
BcenoMora- Hymm;l oﬁpa.?.oaanm [OPOXKHAKA
H}’HKT TCIIBHBIC ﬂm*peﬁﬂocn
roaavu B, B, B, B, B.
B IIOPOXKHSAKE
HOPOXKHIKA
A 5 20 9 11| 15 17
As 2 17 5 27 | 3 21
Ay 8 4 3 6 2 22
Hanuune MOPOKHAKA, 29 2 )8 21 55 125
C3J0K -

Ta0Omuma 18
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B cooTtBeTcTBHU C AJIrOpuTMOM MCTOJZId MMOTCHIMUAJIIOB HAXOAUM HOHYCTHMBIﬁ IIJ1aH
XOJIOCTBIX HpO6CFOB.

3areM qcpe3 MOCTPOCHHUC ICIIOYUCK HepCMCHlCHI/Iﬁ COCTaBJIsICM y.TIyLIIIIeHHHﬁ IJ1aH
XOJIOCTBIX HpO6CFOB H, HAKOHCH, I10JYy4YacM ONTHMAIBHBIM TJIaH BO3BpaTa ITOPOKHHUX
aBTOMOOMJICH. DTOT ONTUMAJbHBIN IIaH BO3BpaTa IIOpPOKHAKA IIPCACTABIICH B T3.6J'II/IHC
19.

Tabmura 19
OHTHMaJIbHLIﬁ InJIaH BO3BpaTa nopomnmca nmoa HOprSKy
ITIyHkT 00pa3oBanus NOpoKHAKA
IlyHkr B, B, B; B, B; [HoTpebHocTh
noaa4dun TpOK B HOpO)KHHKB,
MOPOXKHAKA V=5 | Vo= V=7 | V=10 | Vs=6 €3710K
Cron
B 5 20 9 11 15
Al Ui=0 17 17
3 6 7 3
Az Ur=3 0 28 * 21 16 65
_ 2 7 5 27 3
As Us=3 12 9 21
_ 8 4 3 6 2
As U= 22 22
Hammue 29 | 22 8 | 21 25 125
TIOPOXKHAKA

Jrtan 2. CocTaBiisieM MaTpUIly COBMEIIEHHBIX MIaHOB (Tab611.20).

Tabmura 20

Marpuna coBMeléHHBIX IVIAHOB

yHKTs! TTyHKTEI 06pasoBatHst MOPOKHSKA
noJayn
MOPOKHAKA B, B, B; B, Bs
5 20 9 11 15
Al 17 8 9
A, 3 6 4 7 3
s 21 28 28 21 16 16
2 7 5 27 3
Aj 2 21 9
8 4 3 6 2
Ad 8 2214

Jlnst aTOrO B MaTpUIly BO3BpaTa MOPOXKHsIKA (T.€. XOJIOCThIX MpoOeron) tabdmuiy 19
3aIMChIBAEM UYHCIIO TPYKEHBIX €3710K M3 TaOIuIbl1 6 MCXOMHBIX JaHHBIX. B pazoupaemom
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npuMepe €3KH C TPy30M O0O3HAUEHBI KUPHBIM IIPUPTOM, a MOPOKHHE — OOBIYHBIM.
BcenomoraTenbHbIe 1 UTOTOBBIE CTPOKHU U CTOJIOLBI AJIsl JAJIbHEHIIINX PACUETOB HE HYXKHBI,
Y [I0ATOMY OHH MCKJIFOUYEHBI U3 MATPULIBI.

MapiipyTsl JABHKEHHS aBTOMOOWJIEH CTpOATCA HEMOCPEACTBEHHO Ha MAaTpHIIE
COBMEILEHHBIX T1aHOB, Tabnuie 20. [Ipu 3ToM cHavana BEIOMPAIOTCS BCE MAsSTHUKOBBIC
MapIIPYTHI, @ 3aTEM BCE KOJIBLIEBBIE.

MasTHHUKOBBIE MAPLIPYTHI ONMPEAEISIIOT KIETKU C ABOMHOW 3arpy3KOi, T. €. KIETKH,
B KOTOPBIX 3allMCaHbl OJHOBPEMEHHO €3]IKM C Ipy30M U 0e3 rpy3a. B Hamem npumepe
JBOMHBIE 3arpy3KH UMEIOT KIeTKUu A,Bs3, A;Bs n A4B,, KoTopble 0003HAaYAIOT Clleayomue
MasiTHUKOBBIE MApIIPYTHI:

MapupyT 1 A, — Bz — A, Ha 28 €3710K;

MapmpyT 2 A, — Bs — A, Ha 16 e310K;

MapupyT 3 Ay— B, — An Ha 14 e3nok.

KomnuecTBO €340k 1O KaXAOMy MAasATHHKOBOMY MAapuUIpyTy ONpENEsaeTCs
HaVMEHBIIEH U3 3arpy30K PacCMATPUBAEMOM KIIETKH. 3allJIAHUPOBAHHBIE HA MapHIpyThl 1
— 3 rpyKE€HBIE U MOPOKHUE E€3KA UCKIIFOYAKOTCS U3 MAaTPULIBI, ITOCIE YETO NPOAOIIKAECTCS
cocTasiieHHe MapuIpyToB. [I0CKOIbKY B MaTpulie TENEph OTCYTCTBYIOT KIETKHU C JIBOWHOU
3arpy3KoM, IPUCTYIIAeM K COCTABIICHUIO KOJIBLIEBBIX MapIIPYTOB.

KonblueBsle MapiipyThl U3 YETHIPEX 3BEHBEB ([IBE €31KU C TPY30M U JBE 0€3 Ipy3a)
COCTaBJISIIOTCS CJEIYIOIIMM 00pa3oM: M3 TOPU3OHTAIBHBIX W BEPTUKAIBHBIX OTPE3KOB
CTPOSIT MPSAMOYTOJIbHUK TaK, YTOOBI BCE €ro HEUYETHbIE BEPILMHBI JIEXKAIU B KIETKax C
IPYKEHBIMH, & YETHBIE — B KJIETKAX C MOPOKHUMU €3/IKaMU. BepInHbl MPAMOYTOJIbHHAKA
0003HAYaIOT KOJIBLIEBOM MApHIPYT C ABYMsI MyHKTaMH OTIIPABJICHUSI U JBYMsI ITyHKTaMH
HazHayeHus. KoinyecTBO 00OOpPOTOB MO MapLIpyTy OIpeAesseTcsi HauMeHbIIeH u3
3arpy30K, 0003Ha4arOIIKUX BEPLUIMHBI IPSIMOYTOJIbHUKA.

Tabmuma 21
Bb100p 4eThIPEX3BEHHBIX KOJIbIEBBIX MAPIIPYTOB
ITyHKTBI HA3HAUEHUA
IyHKTEI
OTIIpaBIICHUA B, B, B; B, B;
A 5 20 9 11 15
‘ 17 ‘ 9
3 6 4 7 3
A g | 21
A 2 l 7 5 27 3
’ 12 21 9
8 4 3 6 2
M8 a

B Tabmune 21 n3o0pakEéH mpsAMOYTOJIbLHUK, 0003Hadaromuii mapmpyt Ne 4: A; —
B,—- A;—B;— A; Ha 8 000pOTOB.
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Jlanee ctpoutcs marpunia (Tabm. 22) misi BIOOpa HOBBIX 4-3BEHHBIX KOJIBIIEBBIX
MapiipyToB. Tabu. 21 ornuyaercs oT Taba. 22 Tem, YTo U3 He€ UCKIIOUEHBI TPYKEHBIE U
NOPOYKHUE KIIETKH, B3AThbIe Ha MapuIpyTe Ne 4.

TaOmuna 22

Bb100p 4-3BeHHBIX KOJbLEBBIX MAPIIPYTOB

[TyHKTBI TlyHKTBI HA3HAYCHUSA
ONpaBJieHHA B, B, B, B, B
A 9 9
A, 21 — 21
A, 1207 21 9
A, : »

Janee, mocie BbiOOpa BceX 4—3BEHHBIX KOJIBLIEBBIX MAapIIPYTOB COCTABIISIIOTCS

MapHipyThl U3 6 u 60see 3BeHbEB (Tab. 23) MO TOMY Ke TPUHITUITY.
Tabnuua 23

Bp100p 6—3BEHHBIX KOJIbLIEBbIX MAPIIPYTOB

H}’HKTLI nyHKTbl HA3HauUCHHU4Ad

Ofpasl. B, B, B, B, B;
A 9 — 9
A 9 9
A; 9 9
Ay

[Iponiecc cocraBieHuss MapuIpyTOB 3aKaHUYMBAETCS, KOTZIA B MAaTpULE HE OCTAETCS
HU OJHOM 3arpy3KH.

Jran 3. TpeTudl 3Tan HAYMHAETCS C MPUKPEIUIEHUS MOJYYEHHBIX MapUIPyTOB K
ATII. D10 CcBA3aHO C PEIICHUEM JIBYX BOIIPOCOB:
— OIpe/AeNICHUEeM MYHKTa TOTPY3KH, C KOTOPOTO  CIEAyeT HAauuHaTh paldoTy Mo
KOJIBLIEBOMY MapIpyTy;
— BbiOOpoM ATII, aBTOMOOUITN KOTOPOTO OYAYT BHIMOJIHATH TaHHBIM MapIIPYT.

OOBIYHO pPEKOMEHAYETCS BBIOMpATh TMEPBBIM MYHKT MOTPY3KM Ha KOJBLEBOM
mapiipyre u ATII Tak, 4ToOBI MOJYYUTh HAUMEHBIIMN HYJIEBOW MpoOer aBTOMOOHJIEH.
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OpHako Takoe peuieHne He SABISETCS HammTyduM. YToObl yOeaAuThCs B 3TOM, PAaCCMOTPHUM
IpuMep.

Al A}
4 ,x‘.\Bz .\ F 4 .- 6
B, o
'y el #
2 T B
As ,'
14 ;
5 A,
5
| ] A
A, "‘-6_\_ A, .r 2 Q4 3.,
B; [
I,
a) 0) B)

Pucynok 6 — Cxembl KOJIBLEBBIX MAPUIPYTOB

Ha pucynke 6 mnpeacraBieHbl CXEMbl KOJBLEBBIX MAapuIpyToB. I[IyHKTBI
OTMpaBlieHNs 0003HA4YCeHBI OyKBOW A, a MyHKTHI Ha3HaueHus — OykBoi B. Hampasnenue
JIBUKEHUS aBTOMOOWJIEH moka3zaHo crpenkaMmu. [{udpel yka3bplBalOT COOTBETCTBYIOILIUE
paccTostHus B KujoMmeTpax. Ha pucynke 6,a npencrasiien mapuipyT 6e3 npussizku k ATII,
Ha pucyHke 6,0 - mapmpyt ¢ npuBaskod k ATII I';, a Ha pucyHke 6,B - mMapupyr c
npuBsizkoit kK ATII Iy,

st mapripyTa 6e3 HyJeBbIX MpoOeroB (puc. 6,a) 0e3pa3nuyHo, ¢ KaKOro MyHKTa
oTnpaBieHUus — Aj;, A, WM Az HAYMHACTCSA €r0 BBINOJHEHHE: B JIIOOOM clydae €ero
MOpOoXKHUM npoder Oyner paBeH 12 k.

B ciyuyae nmpukperienus: mapuipyta kK pasHeiM ATII npoberu 6e3 rpy3a cocTaBst

HYJIEBOH XOJIOCTOH NOPOXHHUHA

npober npober npober
BapHaHT 10 5 10 15
BapvaHT 1B 7 6 13

VY Bapuanta O HyneBoH mnpoOer MeEHbLIe, HO JYYIIUM SBISIETCS BapHaHT B,
o0ecreynBaoi HAMMEHBIINN CyMMAapHbIN MOpoxkHUI poder aBToMoouis B 1 kM (¢ 12
kM 10 13 km). [lomoOHOE TOOKEHHE COXpaHSETCs MPHU JI0OOM KOJIMYECTBE 0OOpPOTOB
aBTOMOOUJIS TIO MapIIPyTYy.

W3 manHOTO MpHMEpa BUIHO, YTO JJIs1 KOJBIIEBBIX MapIIPYTOB HyJIEBbIE MPOOETH HE
MOTYT CIIYHUTh KPUTEPUEM MPABUILHOCTH BbIOOpa NEepBOro myHkTa norpy3ku u ATII: um
JOJKEH OBITh MOPOKHUM MpoOer B ILENOM. DTO YCIOXKHSIET pabdoTy MO MpUBS3KE
MapIIpyTOB, TaK KaK BEJIUYMHA IMOPOKHHUX MPOOETOB CTAHOBUTCS W3BECTHOM IHUIIb B
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pe3ysbTaTe MOJHOro pacuéra MapuipyTa MOcCjie BbIOOpa MEpPBOTO MYHKTa MOTPY3KH U
ATIL

AHanu3 npuBEIEHHBIX MapIIPYTOB Ha PUCYHKE 6 MOKA3bIBAET, YTO MPUKPEIIIICHUE
ux Kk ATII Be3bIBaeT yBenuueHue npodera 6€3 rpysa 3a CYET HYJEBOTO Mpo0era, a Takxe
€ro COKpallleHue 3a CYET XOJIOCTOro Impodera MeXAy MOCIEIHUM IyYHKTOM Pasrpy3kd U
HEPBBIM IYHKTOM IOTPY3KH, KOTOPBIH HE BBINOJIHSIETCS aBTOMOOMWJIEM IMOCJE IPYKEHOM
3aKJIIOUNTENbHON e3AKU. [locKoyIbKy CyMMa HyJEBBIX HpPOOEroB OOJIbIIE YKA3aHHOTO
X0JI0CTOrO mpodera (Kak cymma JIByX CTOPOH TPEeyrojbHHKa, 00pa30BaHHOTO OTPE3KaMH,
PaBHBIMU 3THUM PACCTOSHHUSM), Jo0as npusaska Mmapuipyta kK ATII Bei3eiBaeT oOmiee
YBEJIMYEHHUE TOPOKHETO Mpodera Ha pa3HUILy MEXAY CYMMapHBIM HYJEBBIM MPOOEroM U
yKa3aHHBIM XOJIOCTBIM TpoOerom (B wacTHoM ciydae, korma ATII pacmonokeHo Ha
J0OpOTe MEXIy TEepPBBIM MYHKTOM TOTPY3KM W TMOCIETHUM IIYHKTOM BBITPY3KH, 3Ta
pa3HHIIA MOXET ObITh PaBHA HYJIIO).

Takum oOpa3oMm, HauMeEHbIIass BEJIUYMHA MPUPOCTa MOPOXKHEro Ipodera
aBisieTcs kputepueM Beioopa ATII. DTot npupocT paccuutsiBaeTcs o GopMmyie:

Al“‘j: lki+ ljk' ljl 1= l, 2m, (15)
i=12.n
k=12...p,

rae Aljjx— mpupoct moposxkHero npoOera Mpy BHIMOJIHEHUN MapIIPyTa, HAYWHAS ¢ I-
IO IMyHKTa MOTPY3KH K —M aBTOTPAHCHOPTHBIM MPEANPHUATHEM U 3aKaHUUBAS J-M MYHKTOM
pasrpy3Ku;

li — paccrosiare ot k-ro ATII 10 i-ro myHKTa Orpy3Kku (MEepBbIi HYJIEBOM mpober);

lix — paccTosHMe OT |-TO MOCIEAHEro MyHKTa pasrpy3ku jgo k-ro ATII (Bropoii
HYJIEBOU mIpo0er);

lji - paccTosiHre MEXKY J-M MOCTCTHUM TYHKTOM Pa3rPy3KU U I-M MEPBBIM ITYHKTOM
MOTPY3KHU.

[Io paccMOTpeHHOMY BbIlIE KOJbIEBOMY Mapupyty Ne 4 nepeBO3KH MOXKET
BBITIOJTHATH 7160 1- e , mibo 2-e¢ ATIIL Ilpu sTOM aBMXXEHHE IO MapIIPyTy MOKHO
HayMHaTh JMO0 ¢ myHKTa A; b0 A4 Takum oO6pa3om, BOZMOXKHBI UYETHIPE BapHaHTa, a
MMEHHO:

BapHUaHT 1. ATH-].—A]_ — BZ—A4—B1—A4—ATH-1;

BapHUaHT 2. ATH-2—A1—B2—A4—B1—A4—ATH-2;

BapHuaHT 3. ATH'1—A4—B1—A1—B2—A4—ATH'1;

BapHUaHT 4. ATH-2—A4—B1—A1—B2—A4—ATH-2.

Hcnonp3yst manHble MaTpuIlel paccTossauid (Tabdi.17), mo gopmyne (15) momydaem
OILICHKH JIJI KaXJ0r0 U3 BapUaHTOB:

Alikjl = 3+6-5=4 KM,
Ali]\-‘jz = 9+9-5=13 KM,
Alﬂ\j3 = 12+18-4=26 KM,
Alik_i_q = 7+5-4=8 KM.

Alikj4 = 7+5-4=8 xm.
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HanMenbinii nopoxHuili nmpoder 4 KM UMeeT MEpBbId BapHaHT, MO3TOMY €ro H
BBIOHpaEM.

MasTHukoBel MapmipyT Ne 1 mMeer JBa BapuaHTa BBINOJHEHHUA: JIMOO INEPBHIM
ATII, mu6o Bropeim ATII. Ilockompky omenka mepBoro BapuaHTa Alyj=4+2—-4=2
MeHbIe, 94eM y BToporo Alij,=11+4—4=11, BEImoIHATH 3TOT MapupyT nomkHO ATIT Ne 1.
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