HpaKTl/l‘leCKOC 3aHATHE 3 110 JUcHUIInHe «MeToabl MaTeMaTHYeCKOro MOACTUPOBAHUA
Ha TeEMY: 33)13'1]/] pasMemeHust

B IMponeCcCe 3aHATHA CTYACHT JOJIZKCH:

Hayuutbcst opMynupoBath 3a/1a4il B TEePMUHAX TEOPUH rpadoB.
O3HaKOMUTBCA € AITOPUTMAMU PEIICHUS 3a]1a4 Pa3MEIICHHUS.
YMeTs GopMyIupoBaTh APYTUe POIACTBECHHBIE 33 Ia4H.
BrInonHuTh 3a1aHKS B MUCBMEHHOH (opMe.

A

B npaKTMyecKon AesTenbHOCTU MOCTOAHHO BO3HWMKAIOT 3343a4M «HaWUAy4llero» pasmelleHns obopyaoBaHus
(nnun cpencTs obcnyRmnBaHMA) B ceTax Uam rpadax. B yactHocTu, ecnm rpad npeactaBnseT ceTb JOPOr U BEPLUMHDI
COOTBETCTBYIOT OTAE/bHbIM pPaliOHAM, TO MOMKHO NOCTaBWUTb 3afadyy ONTUMANbHOTO pasmeleHua 60abHUL,
NOJIMLLEMCKMX YUYACTKOB, MOXKaPHbIX YaCTEM M MHOTMX APYrUX KpaliHe HeobxoOouMbIX NPeanpuaTuin u cayxb. B
TaKUX CNYy4anX KPUTEPUIN ONTUMANbHOCTU MOKET COCTOATb B MUHUMMU3ALLMM PACCTOAHUA (AN BpeMeHU npoeszaa)
OT NYHKTa 06CNYKMBAHMA A0 CAMOM OTAANEHHOWN BEPLUMHBI rpada, T.e. B ONTUMMU3ALMM KHaUXYALIEro BapuaHTa».
B 6onee obuieli 3agaye TpebyeTcs pPasMecTUTb HECKONbKO TAaKUX MYHKTOB 06CAYXMBaHuA. Mpu 3ToM camas
OTAaNEHHasA BepliMHa rpada [O/MKHA HAaXoAWUTbCA, MO KpaiHeil mMepe, OT OAHOTO MyHKTa OBCNYKMBaHMA Ha
MWHUMaNbHO BO3MOXHOM paccToaHuK. K TakMM 33gadyam OTHOCATCA 3aZauu pasmelLeHUs aBapuiHbIX CayK6, U
No3ToMy OBBbEKTUBHBIM TpeboBaHNEM 34eCb ABNAETCA MUHUMM3ALMA HanbOobLIEro PaccTOAHNUSA OT NMPOU3BOJIbHOM
BEPLWMHbI rpada fo 6amKaliwero K Helt NyHKTA 06CNyKMBaHUSA. 3a4a4M TAaKOro TMMA Ha3bIBAOTCA MUHUMAKCHbIMU
3a0ayamu pasmelteHuns. MecTa pasmeLleHns MyHKTOB 06CYKUBAHUSA, MOYYEHHbIE MPU PeLleHUN TaKuX 3ajad,
Ha3bIBalOTCA yeHMpamu rpada.

B HeKOTOpbIX 3afayax pasmelleHusa aydwe Bcero 6bi10 6bl MUHUMU3MPOBATL CYMMY BCEX PACCTOAHWUIA OT
BEPWUH rpada [0 LeHTpa obCayKmBaHWUA (ecam mpeanonaratb, YTO MLLETCA MECTO A/1A pasMelleHUs TObKO
OZHOro NyHKTa 06Cay)KMBaHWA). TakoW KpuTepuit asnsetcA Haubonee NoAxoAAWMM, Hanpumep, B 3agaye o
pa3smelleHnmn CKnafa B CETU AOPOT, TAe BepLIUHbI NPeacTaBAAaoT noTpebutenei, 06CNyKMBAEMbIX STUM CKNALOM,
WNK B 3aga4e pasmelleHma TenedoHHbIX CTaHUMI B TenedOoHHOM ceTu, rae BepLlmHbl NpeacTaBAsatoT abOHEHTOB.
3aZa4M TaKOro TMna BoobLLEe OTHOCATCS K MMHUCYMMHbIM 3343a4aM pPasMeLLLeHMA, XOTa ueneBas GyHKUUA ABaseTcs
4YacTo He MPOCTO CYMMOM PacCCTOAHMIA, @ CYMMOWM Pa3NnUYHbIX OYHKLMA OT paccToAaHui. MecTa pasmelieHua
MYHKTOB OBCNYKMBaHUA, NOJyYEHHble B pe3ynbTaTe peleHUs MUHUCYMMHOW 3aZayu, HasblBalOTCA mMeduaHamu

rpada.

MaTemaTunyecKkana CTPYKTypa 3afayuuM pasmelleHusa onpegensetca KoHoburypauuein obnactm [onycTUMbIX
TOYEK M CMocOBOM OLEHKM KadecTBa pasmelleHua. OrpaHMYMMCA TakMMM 33[avyamin pasMeLleHus, KoTopble
ABNAOTCA HE OYEHb CNOMKHbIMKU C MaTEMaTUYECKOW TOYKUN 3peHuUs.
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Puc.1. Tpad, Bce pébpa KOTOPOro UMEIOT AJIMHY, PaBHYIO eAWHULE

PaccmoTprm HECKOJ/IbKO MPUMMEPOoB, BCTPEUAIOLWMXCA Ha NPaKTUKe 33434 pasmeLLeHus.

1. PaameweHne nocra MYC. AgMUHUCTPALMA OKpyra pelmna nocTpouTb HoBbiM noct MYC, KoTopbiit
JO/IKeH obCcnyKMBaTb BCe WeCTb ropogoB OKpyra. ITOT NOCT AOJ/KEH pacnofiaraTbCA BO3ne Kakow-nmbo u3
aBTOMarucTpanen, Ho TakK, YTobbl MMHMMM3IUPOBATb PaccTosHMEe A0 Haubonee oTAANEHHOro OT Heé roposa.
Ecnu aBTOMaructpanb okpyra u3obparkaetca pebpom rpada, To 33paya pa3melleHMA NOXKAPHOro nocTa



CTAaHOBMTCA 33[a4€i TAaKOro pasmelLeHns ToUYKM Ha pebpe rpada, NpyM KOTOPOM MUHUMUIUPYETCA PacCTosHME
BOO/Nb pébep (aBTomaructpaneit) OoT 3TOW TOYKM A0 Haubonee ypanéHHoW BeplwuHbl rpada (ropoaa).
PaccmoTpum rpad, npeactaBneHHbl Ha puc. 20. Ecnn B KayecTBe TOUYKM pasmMelLeHuMA BbIbpaTb BepLIMHY 3, TO
Hanbonee oTAANEHHOW OT BEPLIKUHbI 3 ABAAETCA BeplwMHa 6. PaccTosaHMe OT BepLlIMHbl 3 40 BEPLUHbI 6 paBHO
TPEM eamHuLam. bonee yaauHbim ABnseTca BbIGOP BEPLUMHBI 2, KOTOPAsA OTAANEHA OT Nt060N BepLWMHbI rpada He
6onee yem Ha ase eauHuubl. Ewé 6onee yaauyHbiMm ABNseTcAa BbIOOP B KayecTBe TOYKU pPasMeLLeHUsa cpefHen
TOYKM pebpa (2, 5). ITa ToUKa oTganeHa oT BepwuH 1, 3, 4, 6, Ha 1,5 ea.

2. HoBaa nouta. lycTb B 3TOM OKpyre HYXHO pPasMecTUTb 34aHMe HOBOM MoyTbl TaK, 4TObbl cymma
PaCCTOAHWUIA OT MOYTbI 40 Ka)KAO0ro ropoda okpyra 6bl1a MMHUMMaNbHOW. PasmelieHne NouTbl B cpeaHen TouKe
pebpa (2, 5) gano 661 cymmapHoe paccroanue, pasHoe 1,5+0,5+1,5+1,5+0,5+1,5=7 ea., TaKk Kak paccTosHue ot
cpegHen Toukm pebpa (2, 5) ao BepwuH 1, 2, 3, 4, 5, 6 cooTBeTCTBEHHO paBHo 1,5; 0,5; 1,5; 1,5; 0,5; 1,5 ea.

B npumepax 1 1 2 no cywecTBy pacCMOTPEHbl OAMHAKOBble 3aga4yn. OHU OT/IMYAKOTCA TOJIBKO KpuUTepuem
OLEHKM KayecTBa pasmelleHus. B npumepe 1 MUHMMUBMPYETCA MAKCMMasbHOE paccTosHMe; a B npumepe 2 —
CYMMa paccTosfiHMI. ToYKa pasmelleHuns, BbiIbpaHHaa B COOTBETCTBMM C NEPBLIM KPUTEPUEM, T.€. TOUKA, B KOTOPO
MMHUMU3NPYETCA MaKCMMabHOE PacCTOAHWE A0 BCeX BeplnH rpada, HasbiBaeTca yeHmpom. TouKa, BbibpaHHan B
COOTBETCTBMM CO BTOPbIM KpUTEpPMEM, T.e. TOUYKA, B KOTOPON MMHUMMU3INPYETCA CYMMa PacCTOSHUI 40 BCEeX BEPLUMH
rpada, HasbiBaeTcs meduaHoii.

3. CTaHuMA nomolun BoaUTenam. MycTb B 3TOM e OKpyre HeobxoAMmo PasmMecTUTb CTaHLMIO 3BaKyaTopoB
ONA OKA3aHMA NOMOLM BOAWTENSM, MOMABLUMM B aBapui0 Ha Kakoi-nnbo M3 aBTOMarucrpasnei okpyra. lyctb
KpUTEPMEM KauyecTBa PasMELLEHUA CTaHUMWM ByaeT MUHMMYM MaKCMMaJ/ibHOTO PacCTOAHWMA, KOTOPOE 3BaKyaTop
LOJIKEH NPeoaosieTb A0 BO3MOXKHOIO MecTa aBapuu. B 3Tom c/lyyae BMECTO MaKCMMas/IbHOMO PacCTOSHUA A0 BCeX
BeplnH rpada (cm. npumep 1) AOMKHO PAacCCMaTPMBATLCA MAKCMMabHOE CYMMAapHOe PaccToAHMEe A0 BCEX TOYeK
Kaxgoro pebpa ceTtu.

4. TenedpoHHana craHums. MycTb Ans pasmelleHms TesepOHHOM CTaHUMKN A0MKHO 6biTb BbIGPAHO MecTo 6o
B O4HOW M3 BepwuH ceTn, AMbo BAONb KaKoN-1nMbo aBToMarucTpanu. Mecto pasmelleHuns TenedoHHON CTaHLum
cnepyet BbIGpaTh Tak, YTO6bl MMHUMM3MPOBaAaCb CyMMapHas NPOTAXKEHHOCTb BCEX TesIeOHHbIX IMHUI, KOTOPblE
6yayT NPO/MOXKEHbl MeXAy CTaHuMel M LeCTblo ropodamu. YCNOXKHMM 3agady, CYMTasA, 4yTo ropoga MMerT
Pa3/INYHYIO YNCIEHHOCTb Hace/leHUA U KOJIMYECTBO TpebyembiX JIMHUI MeXAy CTaHUMEN U KaKAblM U3 ropoaos
Haxo4mMTca B npeaenax ot 1 4o M. 3ameTm, 4To eciv ANA COeaMHEHNA KaXKaoro ropoaa ¢ tenedoHHOM cTaHumen
TpebyeTca TONbKO 0AHA IMHUA, TO cHOPMYANPOBAHHAA 3a4a4a MMEeT MaTeMaTUYECKYIO CTPYKTYPY, aHaNorMUHYIO
CTPYKType 3agaun npumepa 2. OgHaKo Tenepb ciedyeT TOUHEE y4ecTb YMC/IEHHOCTb Hace/leHns onpeaenéHHbIX
ropofoB 1 BAMsAHUE Ha BbI6OP MecTa pasmeLl,eHuns cTaHummn B 6o/1ee rycToHacesIEHHbIX ropoaax.

3aday4u noucka yeHmpa

Llenmp — 310 nobaa BeplwMHa V, Takas, 4yTo pPaccToaHuWe OT Heé A0 Haubonee yAaNnéHHON BeplIMHbI

MUHUMaNbHO. LIeHTP OTBICKMBAETCA KaKk OAMH U3 31eMEHTOB MaTpuupl pacctosHuii D, 3HaueHue dij KoTOpoit
onpeAenAeT KpaTyadiuee paccToAHWMe OT BEPWWHbI Vi K BepwuHe V. SNemeHTbl MaTpuubl D wmoryt 6biTb

BbIYMC/EHbI C NOMOLLbIO anroputma dnoiga. MakcMmanbHoe paccToAHWe OT BepLMHbI Vi A0 N060i BepLIMHbI
rpada ABNAeTCA 3INeMeHTOM | -i  cTpokn maTpuubl D, umelowmm
MaKcMMmanbHoe 3HadeHue. LleHTpom ABAAeTca NPOM3BOJibHAA BeplwuHa V,
KOTOpPOW COOTBETCTBYeT CTPOoKa MaTpuubl D, copepawan snemeHT c
HaMMeHbLIMM MaKCUMabHbIM 3HaYEeHNeM.

Hainaém uenTp ana rpapa G (puc. 21).

C nomouwbto anroputma ®noiga nonyuum matpuuy D kpatuaiwmx
PaCCTOAHWUIA MeXK Ay BCEMM Napamm BepLUIMH.

Puc. 21. Cets G
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Otkyaa MIn{3, 4,6,5}=3 u pocTuraetca oH ANA MaKCMMaNbHOMO 3HauyeHMs Nepsoit CTPOKW. CneaoBsaTenbHO,

BepwuHa 1 asnaeTcA UeHTpom rpada, a paccTosHue oT BepwmHbl 1 Ao Hanbonee oTAaNEHHOW BeplMHbI rpada
PaBHO TPEM.

FnasHbIll yeHmp — 3TO TaKas BepLIMHA V, YTO paccTofHME OT BEePLUHbl V A0 Hanbosee yaanéHHON TOYKM
Ha ayrax rpada MMHUMaNbHO. AbcontomHelii yeHmp — 370 Ntobas TOUKA Ha Ayre Takas, YTO PacCcTosHME OT Heé Ao
Hanbosiee OTAANEHHOW BePLUMHbI rpada MUHMMaANbHO. FaeHbIli abcoatomubiii yeHmp — 370 Ntoban ToUKa Ha ayre
rpada, YTo paccTosiHMe OT Heé .0 MAaKCMMaNbHO OTAANEHHOM TOYKM Ha Ayre MUHUMAbHO.

Hanpumep, ana cetm Ha puc. 21 rnaBHbIM M abCOMOTHbIM LEHTPOM sBAseTca BepwwuHa 1. Hambonee
yAaNnEéHHanA OT BePLWMHbI 1 TOUKa NeXUT Ha ayre (3, 4) 1 paccToaHWE OT BEPLUMHbI 1 A0 3TOM TOUYKM paBHO 5.

MeToabl HaX0XKAEHMA PA3/IMYHbIX LEHTPOB U3/10XKEHbI, Hanpumep, B [29, 33].

MeoduaHa — 37O TaKaa BepPLIMHA CETU, YTO CYMMA PACCTOAHMI OT Heé A0 BCeX OCTajibHbIX BEPWWH rpada
MWHUManbHa. Halaém meguaHy gns rpada, mM3obparkéHHoro Ha puc. 21. C nomoubio anroputma dnoiga

nonyuum matpuuy D KpaTyaiumx pacctoaHuint mexay BCcemmn napamm BepLImnH.
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CnepoBaTtenbHO, BeplMHaA 2 ABaAeTcA MELI,MaHOVI 3TON ceTwn. Cymma paCCTOFIHMVI OT BEPLNHbI 2 KO BCEM
OCTa/IbHbIM BEpLUMHAM paBHa 7.

FnasHaA meduaHa — 3TO TaKaa BeplWMHa V , YTO CYMMa PacCTOsHUI OT V A0 Kax[oin U3 Ayr MMHUMabHa.
Mopa, paccTofAHWEM OT BEPLUMHbLI A0 AYrM NOHMMAETCA MaKCMMalbHOE PacCTOSHWE OT BEPLUMHbI A0 TOYEK HA 3TOM

ayre. Hanpumep, ana cetn G Ha puc. 21 rnaBHoi MmeamnaHoii ABnseTca seplumHa 1.

Ab6conromHaa meduaHa — 3TO Takasd TOYKa Ha Ayre, 4TO CyMMa PacCTOAHWI OT Heé A0 Bcex BepluuH rpada
MUHUMaNbHa. MOXHO AOKasaTb, YTo B /il06oM rpade Bceraa CywecTByeT BepluMHa, ABAAWancA abconoTHOM
meapnaHon. Takum obpasom, nobas meamaHa ABAAETCA TakkKe abCoNOTHOM MeanaHoi, U NO3TOMY A5 e€ OTbICKaHUA
He TpebyeTca HUKAKMX HOBbIX METOA0B.

aeHas abcontomHas meduaHa — 3TO TaKasA TOYKA Ha Ayre rpada, YTo CyMMa PaccTOAHUIA OT Heé A0 BCeX ayr

MMHUMaNbHA. B KayecTBe paccTOAHMA OT HEKOTOPOM TOYKM A0 AYrM NPUHMMAETCA MaKCMManbHOE M3 PacCTOAHWUM

OT AAHHOI TOYKM A0 BCEX TOYEK paccmaTpuBaemoi ayrn. MoXKHO [0Ka3aTh, YTO eCnun 419 HEOPUEHTUPOBAHHOMO

pebpa (a,b) sbinonHaetca HepaBeHCTBO, UTO Pa3HOCTb CyMMbI PACCTOAHMI OT BEPLWMH @ [0 Kaaoi U3 ayr ceTn

G 1 cymmbl paccTosHuit oT BeplwuHbl B g0 kawaoit us ayr cetnt G no abcontoTHoli BennunHe Gonblue

d(a,b)+d(b,a)
2

Hanpumep, NoNoBMHHaA Touyka Ha Ayre (2,5) sBnsetcA rnasHoi abconoTHOM meamaHol ceTM Ha puc. 20,

, TO HA O4Ha U3 BHYTPEHHUX TOYEK 3TOM Ayrn He MmoXeT 6bITb rnaBHoM abcontoTHOM MegMaHoM.

CYMMapHOe PacCToAHWe 3TOM TOUKM OT Beex ayr rpada pasHo 8,5.

B3seweHHOe pa3melyeHue. PaHee npu peweHuMM 33a4aduu pasmMelleHus Mpeanoaaranocb, YTO Kaxaasn
BEPLUMHA M Kaxkaaa ayra rpada MMeloT oAMHAKoBbI Bec. OAHAKO Ha NPaKTUMKe BCTPEYAloTCA CUTyauuu, Koraa
uenecoobpasHo NpMNUCaTb BEPLIMHAM CETM PA3NIMYHbIE BECA M YMHOMATb PACCTOSHUE 40 BEPLIMHbI HA BEC 3TOM
BeplKHbl. CyLLecTBYIOT TaKiKe CUTyaluKu, B KOTOPbIX CAedyeT YMHOXaTb PacCTosHME A0 AyrM Ha Bec Ayru,
Hanpumep, ecan Ayrv MNPeacTaBifloT YYacTKM aBTOMAarucTpanu, KoTopble AOMXHbI 6biTb 06C/IYyKeHbl CTaHLMen
aBapuitHOro obcaykmBaHus. Kaxkaomy y4acTKy aBTOMarMcTpanu cnefosasno 6bl NpunucaTb BEC, COOTBETCTBYIOLLMI
WNHTEHCMBHOCTU ABUXEHWUA NO HEMY TpaHcnopTa. MeToabl pelleHmns 3a4ad pa3melleHns, PacCMOTPEHHbIe paHee,
MOTYT 6biTb 0606LWEHbI ANA HAXOXKAEHUA PelleHnn 3a4a4 pasMelleHns Npu HaanuMyM BecoB BEePLMH U ayr, T.e.
334,34 HaXOXAEHUA B3BELUEHHOTO LeHTpa. [0 3TOro 40oCTaToOYHO NOMHOXKMUTL KaXKao0e U3 paccToAHUM (T.e. Kaxaoe
paccTosHWe BeplUMHA — BepLUMHA, BepLUMHA — Ayra, TOYKa — BepluMHa, TOYKa — Ayra) Ha COOTBETCTBYIOLWMIA Bec,
NPUNMUCaHHbIN BeplIMHE UK Ayre, A0 KOTOPbIX M3MePAEeTCcA pacCcTosHUe. ECan BMecTo UCXOAHbIX HEB3BELUEHHbIX
MCNoNb30BaTb B3BELUEHHblE PACCTOAHMA, TO C MOMOLLBbIO METOAOB, PAaCCMOTPEHHbIX paHee, ByayT nosayyartbea
COOTBETCTBYIOLME PelleHMs 3a4a4 B3BELUEHHbIX Pa3MeLLLEHWNNA.

1. KpaTHble LeHTPbl U KpaTHble MmeAuaHbl. [ycTb YyCN0BUA 3a43a4M NO3BOAAIOT BbIOpaTb MECTO pasmeLLeHnn
HECKOMIbKMX MYHKTOB 06CAY:KMBaHMA. Torga Kaxgas BepwuHa (Mau gyra) A0KHA ObiTb NocTaBieHa B
COOTBETCTBME BAMKaMWeMy K Hel MyHKTY obcnyXuBaHuA. PelueHue TaKWMX 33fay pasmelleHWs 3HaYUTenbHo
YC/I0XKHAGTCA TeM, YTO OHO BK/IOYAET ABe CTaauu: 1) pasbueHne MHOXKeCTBa BEpLUNH (MAK ayr) Ha NOAMHOMKeECTBa
1 2) BbIBOP HaMNYULIErO Pa3MeLLLeHNA AR BCEX 3/1EMEHTOB KaXK40ro M3 NOAMHOXECTB BEPLUMH (Man ayr).

2. PasmelyeHue aBapuiiHbIX cAyX6 M nNyHKTOB 06CAyXuMBaHUA. PaccmoTpum 3agadvy obCayKMBaHWA
HECKOJIbKMX XUbIX PAalOHOB MAM HaCENEHHbIX MYHKTOB (CBA3aHHbIX mexay coboii AOPOXHON ceTbio) oaHMM



NMyHKTOM 06Cny)KMBaHMA (Hanpumep, oAHON 6ONbHUUEA WAM  OAHMM MOAULENCKMM  ydacTKom). o
HEKOTOPbIM MPUYNHAM (HanpUMep, HaanuMe NOACKUX PECYPCOB) MYHKT 06CAYXUBAHUA A0MKEH BbiTb pasmeLLéH B

OHOM M3 3TUX PAMOHOB, @ HE B MPOW3BOJ/IbHOM TOYKE KakKon-nmbo goporu. MycTb «AJAnHbI» Cij ayr cetn G

(BepwmMHbI KOTOPOro COOTBETCTBYIOT palioHam, a AyryM — Aoporam) obpasyloT mMaTpuly BPEMEH Npoesda Mexay
pailoHamu. ITa maTpuua HeobsA3aTeNbHO CMMMETPUYECKasn, T.e., BOOBLLE roBops, Cij #Cj; -

B chayyae pasmeleHus MOJMLEACKOTO Y4acTKa WAM MOMKapPHOTO [MAEno WHTEPECyTCA BpPEMEHEM,
HeobxoaMMbIM ANA Npoessa B Hanbonee OTAANEHHBIN M3 3TUX palioHoB. CnefoBaTesbHO, 334a4a pPasmeLLeHnn
NOJIMLLEMCKOrO ydacTKka (MM MOMKapHOro Aeno) COCTOMT B MMHMMM3aLMKM 3TOr0 BPeMeHW. 3agadva CTaHOBMTCA
6onee peasnCTUYHOW, eCM KaXKaoWn BeplwuHe rpada npunucbiBaeTcs Bec Wi, NPeacTaBAAIOWMA BEPOATHOCTb

noTpebHOCTM [AHHOFO palioHa B COOTBETCTBYHOLWEM OOCAYKMBAHUW. ITU Beca, Hanpumep, MOryT ObiTb
NPONOPUMOHaNbHbI YMCNEHHOCTM HACe/IEHUA Ka)KAOro paiioHa. BepluvMHa, KoTopas MWHUMWUBUPYET Bpemsa
npoesaa A0 Camoro oTAaNEHHOro paloHa, ABASETCA O4HUM U3 LLEHTPOB CETU.

3. Pa3amelL,eHMEe HECKO/IbKUX MYHKTOB 06CAYKUBAHUA. YacTo MMeeT MecTO CUTyaLMs, KOrga O4HOro MyHKTa
06CNYKMBAHMA HEAOCTAaTOYHO, MOCKO/IbKY OH HE B COCTOAHMM OBCAYXWUTb BCE NOCTynalolme Bbi30Bbl, U TOr4a
BO3HMKaeT 3aJa4ya O Hauayylwem pasMeLlLeHUM HECKOJIbKMX TaKUX MYyHKTOB 06CAyKuBaHMA. 3Ty 33434y MOMKHO
cbopmynnpoBaTb Tak.

HaiiTu HaMmeHblUee YMCAO MOXKapHbIX Aeno (Hanpumep) M Takoe WX pasmelleHue, 4Tobbl paccTosHue OT
Kak4oro »KMNOro paioHa A0 6avKalwero K Hemy MOXapHOro Aeno He NpeBbllwaso Hanepés 3agaHHoM
BENNUYMHBI. ECIM YMCNO NOMKAPHbIX AEMNO U3BECTHO, TO TpebyeTcA PpasMecTUTb UX TaK, YTOBbl paccTosHME OT Nboro
paioHa go 6amKaiwero K Hemy A4eno 66110 MUHUMAbHO BO3MOKHbIM.

4. Bblbop MmecTa pna cKnaga. PaccmoTpyMm  3agady  CHabxkeHusa paga noTpebuTtenei Tosapami,
MOCTyNaloWMMN C OAHOTO CKaaga. lMoTpebuTesneit MOXKHO 06beaUHWUTbL B TPYMMbl Tak, YTOBbI Kaskaylo rpynny
06CNYKMBANO LEN0E YMCAO TPY30BMKOB. MalMHA Bble3)KaeT CO CKAafa, OBCAYKMBAeT HEeKOTopylo rpynny
notpebuTenei 1 BO3BPaLLAETCA Ha CKaaa. [pynnbl NoTpebuteneit MoXHO NpeacTaBUTb BepwMHamu rpada, a ceTb

fopor — ero gyramun. Ha npaktuke Kax ol rpynne notpebuteneit npucsavnsaetca sec Wi, npeacrasaaiowmii eé

«BaXXHOCTb» (Hanpvw\ep, Wi MOMKeT 6bITb YUCnom, NnponopunoHaabHbIM rogoBoOMy ﬂOTpE6l]9HMIO WUNnN 4actoTe, C

KOTOPOM TpaHCMoOpPT A0/KeH 06besxaTb 3Ty rpynny notpebutenei, 4ytobbl y40BaeTBOPUTL MX noTpebHocTM). B
3TOM C/yyae 3afaya COCTOMT B OnpeaesieHnn Takoro mecTa A4S CKnaga, uTobbl oblyee paccTosaHMe, NPOXO4MMOe
TPaHCNOPTOM, 6biN10 6bl MUHUMaNbHO BO3MOXHBIM. Ecnn maTtpuua pacctoauuit D(G) 3apaét pacctosmua B

Kunometpax, To TpebyembiM MECTOM PacnosoXeHNA CKknaaa byaeT Takaa BeplumHa V; rpada, Ana KoTopoi cymma

BHELLHNX Z W;-d(V;,V;) 1 BHYTPeHHMX Z W;-d(V;,V;) nepeaatouHbix uncen GyaeT HanmeHbLUeH.
vieV viev

Mpumep 5. PykoBoguTtenu cetm marasvHoB «YTKOHOC» pelwnan B O4HOM M3 AEUCTBYHOWMX Mara3MHOB
€034aTb CKNaf ANA XPaHEeHUsA OBOLWHOW npoayKuuu. Tak Kak obopynoBaHWe ANA CKNafja [JOpPoro CTouT, TO Y
dMpPMbI HET BO3MOMKHOCTM 060pPYyA0BaTb HECKO/IbKO CKAagoB. PasmelleHWe CKiaga B O4HOM W3 MOMeLLeHUM
[AENCTBYIOWEro MarasnHa TakXe 06bACHAETCA SKOHOMUEN PUHAHCOBBIX CPEACTB (He NPUAETCA NNaTUTb 3a apeHay
nomeuwieHus). TpebyeTcs onpenenvTs ONTMMAsbHOE MECTO A/a CKAaga, KoTopoe 6yaer obecneymsatb
MWHMMaNbHbIe 3aTPaTbl HA AOCTaBKY OBOLLEN, XPaHALMXCA Ha CKAage, B ApyrMe marasuHbl Toprosoi cetu. Kpome
TOro, B O4HOM W3 3TUX MarasuHoB OblI0 PELUEHO PAa3MEeCTUTb AEXKYPHYIO aBapUIHYLO CAyXKby, B 0683aHHOCTM
KoTopoi Bxoauau Obl Bble3abl B ApYyrMe marasvHbl Npu BO3HWKHOBEHMM 4Ype3BblYaMHbIX CUTyauui (noxkap,
HapyLleHua B paboTe KaHanaun3auum, nepebos B nogaye Tensia UAM 3NEKTPMYECTBa U T.4.). o3ToMy cneayeT Takxke
W ANA aBapUMHOM cayKbbl BbIBpaTb «Hauayyliee» mecTo.



PeweHue. Ha puc. 22 npuBefeHa ceTb, Ha KOTOPOM MarasuHbl M306paKkeHbl BeplIMHAMMK, ABe BEPLUMHbI

(marasuHa) Vi u Vj coeauHeHbl pebpom npu HaAnuMM NPAMON AOPOrU MeXAYy HUMM, LMdpbl Ha pébBpax — aTo

ANHA NYTU MeXXa4y MmarasnHamu.

Puc. 22. CeTb MarasmHoB «YTKOHOC»

C NOMOLLLBIO aNTOPUTMOB /11 HAXOXKAEHMA KPATHaNLLIMX PACCTOAHWUIA MEXAY KaXKA0M Napoi BEPLUMH CETU HanaEM
MaTpULYy KpaT4alLLMX PACCTOAHUN.

Vi | Vo | V3 |Vg | V5 | Vg |V7 |Vg | Vg Vg |Va1|V12 V13| X

1 0|2 | 8 |12|18|29|26|32|35|37|40 |41 |45 | 325

Vo 2|10 |6 |14|20|31|39|45|48 |39 42|43 |47 | 376

V3 8 |6 | 0|9 |18(29|33 |39 |42 37|40 |41 |45 347

Vg |12 114 9 | O | 9 |20|24 |30 |33 (28|31 3236|278

Vg (1812018 | 9 | O |11 30|27 |28 |19 |22 |23 |27 | 252

Vg 1291311292011 | 0 (19|16 |17 | 8 |11 |12 | 16 | 219

V7 126(39(33(24(30|19| 0| 6 | 9 (12|15 |18 | 18| 249

Vg 3245393027 (16| 6 | O |15 6 | 9 |12 |14 | 251

Vg 35|48 |42 |33 28|17 |9 |15| 0 | 9 |11 |15 |16 | 279

Vip 37139372819 8 |12 6 | 9| 0| 3| 6| 8 |212

Vig1 |40 |42 |40 |31 (22 |11|15| 9 |11 | 3 | O | 9 | 5 | 238




Vio 41|43 |41 (3223 |12|18|12 15| 6 |9 | 0| 4 | 256

Vig |45 |47 (45|36 |27 |16 |18 |14 |16| 8 | 5| 4 | 0 | 281

Halgém cymmy Bcex 3N1eMEHTOB KaKAOW CTPOKM MaTpuubl KpaTyahlwumx pacctoAaHui. Camana maneHbKas

CyMMa, paBHas 212, B CTPOKe MaTpuLe, COOTBETCTBYIOLLEN BepLunHe V), . CrefoBaTenbHo, Hanbosee NoaxoaALMM

MeCTOM A7 PacnoNOXKeHUA CKNafa ABAAeTCA BeplunHa Vig (1am 10-i marasuH).

3atem, BO BCEX CTPOKAX MaTpuLbl ULLEM U BblAeNAeM camble 6O/blUME YMCaa B CTPOKE, eCM TaKUX Yucen
HEeCKOJ1bKO, TO Bblbupaem ntoboe 13 HUX. B Hawel Tabavue Takne Yncna NoAYEPKHYTbI. Bbibnpaem ns atux uncen
camoe MasieHbKoe. B KaKol cTpouke ByaeT Haxo4MUTbCA CamMoe MaJjieHbKOe YMCNOo, B TaKOM MarasuHe ciepyet
PacrnonoXuTb  OEXKYPHYIO  aBapuiHyilo  cnyxby marasvHoB. B Hawein Tabnuuye 310 umcno 30
M HaXOAMTCA OHO B CTPOYKe, COOTBETCTBYIOLEH BeplinHe Vg, CNeAoBaTeNbHO, AEXYPHYIO aBapuiiHylo ciyKby

Nyduwle BCero pacnosioXuTb B NATOM MarasunHe.

Vi | Vo | V3| Vg | V5| Vg | V7 | Vg | Vg |Vig | Va1 | Va2 | Vi3

vy 0 2 8 12 | 18 | 29 | 26 | 32 | 35 | 37 40 41 45

Vo 2 0 6 | 14 |20 | 31| 39 | 45| 48 | 39 42 43 47

V3 8 6 0 9 |18 |29 |33 39|42 | 37 | 40 | 41 | 45

Vg (12114 | 9 0 9 20| 24 | 30| 33 | 28 31 | 32 | 36

Vg | 18| 20 | 18 | 9 0O (11| 30 | 27| 28 | 19 22 23 27

Vg [ 29131 29|20 (11| O 19 | 16 | 17 8 11 12 16

V7 2613933 |24|30|19| O 6 9 12 15 18 18

Vg [ 32|45 |39| 30|27 |16 | 6 0 |15 6 9 12 14

Vg | 35|48 |42 |33 |28 |17 | 9 (15| O 9 11 15 16

Vip |37 |39 (37|28 |19|8 (126 |9 | 0| 3| 6 |8

Vip |40 | 42 |40 | 31 | 22|11 |15 | 9 |11 3 0 9 5

Vip |41 | 43 | 41| 32|23 |12 |18 | 12| 15 6 9 0 4

Vig |45 | 47 | 45| 36 |27 |16 | 18 | 14 | 16 8 5 4 0




3aaaum gNa CaMoCTOATENIbHOTO pelueHus.

1. laHa maTpuLa KpaTyallLMX PAaCcCCTOSHUN MeXK Ay KaxKAoM Napoi BepLmnH ceTu.

A B C D E
A 0 1 5 3 5
B 1 0 5 3 4
C 5 5 0 2 1
D 3 3 2 0 1
E 5 4 1 1 0

Halitn Haunny4duwee mecto gna pasmeweHna CtTaHunm 3KCTDEHHOﬁ NMOMOLUWMN UK CKNada.

2. [JlaHa maTpuua KpaTyanwmnx PacCTOAHNIA MeXKAY KayK4oN Napoi BepLUMH CeTH:

A B C D E
A 0 2 1 3 5
B 2 0 1 5 3
C 1 1 0 4 4
D 3 5 4 0 3
E 5 3 4 3 0

Hantun Haunny4duwee mecCcto gna pasmeweHnAa CtTaHunm 9KCTp6HHOl‘;1 NOMOLWMN NN CKNada.




