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3anaHue Ha KYpCcOBYIO padory.
Yactp 1
B ropose N aBToTpaHCOpTHOE MPEANIPHUITHE 3aHUMACTCS TIEPEBO3KOW KUPIIHYA C
3aBOJIOB CHJIMKATHOTO KHpnuva( 4, ) Ha CTpoUTeNbHbIC miomaaku( 5. ).
[ToTpeOHOCTH CTPOUTEIBHBIX IUIOMIAIOK B KUPITHUE ¥ BOZMOXKHOCTHU 3aBOJIOB T10
OTIpy3Ke MPUBOJISTCS B TaOJIHIIE.
Heo0xoaumo:
1 ITo Mozenu TpaHCIIOPTHOM CETHU ONPEAEIUTh KpaTYanlllue paCCTOSHUS
mexy rpyzootnpasutensmu (['O) u rpy3ononyuarensmu (I'TT).

e

PO ot
Bapuany N, ¢ Aafess

2. OntumaneHo 3akpenutsb ['T1 3a 'O (MUHUMU3HPOBATH TPAHCTIOPTHYIO
paboTy) UCTIONB3YS:

- Metoa Xuukoka (OMOPHBIH MJIaH METOJOM CEBEpPO-3aIa{HOrO yIJa);

- Meton Xuukoka (ormopHbIi mian Mmetogom dores);

- MeTtoa Moy (onopHBIi TUTaH JTFOOBIM METOIOM).
Tabuanna 1

Al A2 A3 A4 b1 b2 b3 b4 b5 b6 b7

150 | 80 80 190 70 80 60 80 40 130 | 40

YacTte2
C ToBapHoro ckianaa ( 4,) HeOOXOAMMO JOCTABUTD I10 MPETPUATUIM-

Ipy30norydarensm ( 4,, 4, 4, B,,..., 5,) HaKeTUPOBaHHbIH rpy3(kpenéx, m, =100xz.)
['py3oBMecTUMOCTh Hcnonb3yeMbix aBTomoOuieit 1000kr(10 nakeTos).

Heo0xoaumo;

Hcmons3yst MOJICTb TPAHCIIOPTHOW CETH M KPATUYANIIINE PACCTOSHUS MEXKTY
BEpIIMHAMH TPAHCIIOPTHO#H cetr (13 yacTu 1), chopMHUpPOBATH [0 KPUTEPHUIO
MHHAMYMa CyMMapHOTO po0era CHCTEeMY pPa3BO30YHBIX MAPIIPYTOB MPH
JOCTaBKE Irpy3a C TOBAPHOTO CKiaza (BepIIMHA 4;) TPY30MOTydaTessiM.

[ToTpeGHOCTH B Tpy3€ NpUBOAATCS B TAOIULIE.
Tabauna 2

Al A2 A3 A4 b1 b2 b3 b4 b5 b6 b7

63 8 5 2 6 9 2 8 5 4 14
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Yacrs 1
1. ITo Moae 1M TPAHCIIOPTHOM ceTH ONPeAeJUTh KPOoTYAHIIIHe PACCTOAHUSA
Me:kay rpyzoornpaureisimu (I'O) u rpy3ononyuarensvu (I'II).

1.1 OnpenensieM KpaTyaiiine pacCTOSHUSI OT BEPIIUHBI 4, 10 BCEX OCTAIBLHBIX
BepinH (YHKTOB) ceTH (puc.2) .

o e
i =

Bapuany No b, £ i

[IIar 1. BepmuHa, OT KOTOpOH TpeOyeTcs: ONMPEeACIUTh KPOTUAUIIINE PACCTOSIHUS,
Ha3bIBACTCS Ha4YaJIbHOM. HauabHON BepLIMHE NIPpUCBAUBAETCs ITOTEHIMAN V,, =0.

[lar 2. 1) Onpenensiem 3BeHbS, )1 KOTOPBIX BEPIIMHA A4, SBISCTCS HAYAIBHOM.
Ha puc.1.-310 3BeHbst AB,, 4,5,, A,5,. BoruucisioTCcss NOTEHIMAIbl KOHEUHBIX
BEPILUMH ITUX 3BEHBEB!

Vg, =Vy +C,s =0+5=5

Vi, =V +Cu =0+7=7

Vi3 =V +C s =0+4=4
2) BeiOupaetcst HaMMEHbIIIEe 3HAYCHUE TUX MTOTEHIMAJIOB: V,, =4
3) 3BeHO 4,5, OTMeUaeTcs CTPENKOi. BepiinHe 5, nmprcBanBaeTCsi 3HAUYCHHE

MOTEeHIMala, paBHoe 4.
BHoBB moBTOpsieTcs miar 2, HO 3a HaYaJIbHYIO BEPUIMHY IPUHUMAETCS BepIIuHa b,

IIOTEHIIMa KOTOPOH ompeei€H. Tenepb MOKHO IMOJYYUTh 3HAYCHUS
MOTCHIMAJIOB J1s BEpIIUH b,,b,, b, :

Vsp = Vg +Cs5, =4+4=8

Vsg = Vs T Che54 =4+5=9

Vi =V +Cpa =4+10=14
N3 Bcex MoydyeHHBIX ceYac U Ha IEPBOM JTalle pacuy€ra 3HAYEHUN ITIOTEHIAAJIOB
BbIOMpAETCsS HaUMEHbIIIEE -V,, =5. DT0 3HaUCHUE NPOCTABISAETCS B KBaApaTe y
BEpIIMHBI 5,. 3B€HO A B, OTMEYaeTCs CTPENKOM. Tenepp B KauecTBE Ha4YaJIbHOU
BEPLUMHBI UCITOIB3YETCA b, .
OHa cBsi3aHa C BeplIMHAMK b, U A4, 3B€HbAMU F,b, U b,4,. OnpenenseM 3Ha4CHHUs

IMOTEHLMAJIOB JJI OTUX BEPIINH:
Vog =Vor +Cprpe =5+15=20
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Vs = V57 tC5743 =518=13
Jlanee U3 Bcex MONTYYEHHBIX TOTEHIIUANOB OMSATh BHIOMPAECTCS HAMMEHBIIHH -
v,, =7. Tenepp B kauecTBe HayaabHOU BeplIMHBI OepéM F,. OHa cBs3aHa C
BEpLIIMHAMU 4,, 5, , 5,. OnpeaenseM 3Ha4eHUs TOTEHNAIIOB JJIsl ’TUX BEPIIMH:
Vs T Vi T ¢ = 7+8=15
Vss = Vyp tCsp55 = 7 +3=10
Vsg =V +Crp50 = 7 +5=12
W3 Bcex 3HaU€HMI MOTEHIIMATIOB BHIOMpPAaEM HauMeHblIee V,, =9. DTo 3HaUeHHe
OBLJIO HaWJIEHO Yepe3 BeplInuHy b,, a 3B€HO 5,5, OTMedaeTcs cTpenkoil. Bepinna
B, cBsI3aHa C BEpIIMHAMU b, 4, 1 b;. OnpenensieM MoTeHINAIbl 3TUX BEPIINH:
Vss = Vgt Csa55 =914=13
Vag =V HCrpyp =915=14
Vi1 =V tCpa5 =9+5=14
CHoBa 13 BceX UMEIOIIMXCA 3HAUEHHI MOTEHLIUAJI0B BbIONpaeM HauMEHbIIee -
v, =10. 3BeHO b,b; OTMEUAETCs CTPEJIKOil. Tenepb B KAUECTBE HAYaJIbHOU
BepiirHe OepéM b, . OHa cBsA3aHa C BEpPIIMHAMU A, U 4,, a Takxke b, ub,, HO
MTOTEHIMAJIBI TOCJIETHUX YKE OonpenesieHbl. OnpenenuM NOTeHIHANIB A, U 4,
Vs = Vps tCps,3 =10+4=14
Vs = Vs €554 =10+9=19
OnsTe BbIOMpaeM HavMEHbIIE 3HAUEHHE MMOTEHIUANOB V,, =13. Onpenensiem
3HA4YCHMSI BEPIIUHBI by .
Vse = Vi3 T C a5 =136 =19
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1.2 OnpenensieM KpaTyaiinyue pacCTOSIHUS OT BEPIIUMHBI 5, 70 BCEX OCTAbHBIX
BepinuH (myHkToB) cetu (puc.3)

i

Bapuair Nt £ £ Cuget= E
N ; T RN
| AT S L 1 B )
Pl T g e S P
L 5“""\-.._ . -"'--__\__ .'...____.-' /‘.
Y H::- (= _|— —_L_ Tr'_wl-' -~ ;/
l'., /—fhﬁi e _F_d_ﬂ_f-"\?_,-' z.ff
I R R /
I;’_{’ i I|I i
S \ 4 g | v
i § i | s
~{ "By } | ;/
1o o |

Hlar 1. BepmuHe 5,, Kak Ha4yajabHOW, IPUCBAUBAETCS MOTEHIUAT V,, =0
[lar 2. 1) Onpenensiem 3BeHbS, JIs1 KOTOPBIX BEpIIMHA b, SIBIISIETCS HAYAILHOM.
Ha puc.2 — 310 3BeHbst 5,4, ,5,b,,b,b,, 5,5, . BBIMUCISIOTCS TOTEHIMAIIBI
KOHEYHBIX BEPIIMH DTUX 3BEHBLEB!
Vi TV tegs, =0+4=4
Vsp = Vg Ca5, =0+4=4
Vsq = Vi3 T Cse54 =0+5=5
Vs = Vgt C5, =0+10=10
2) BeiOupaem HauMeEHbIIIEEe 3HAYCHUE ITHX MMOTCHIIUANIOB - V,, = 4.
3)3BeHO 5,4, OTMeUaeTCs CTPEIKol. BepiHe 4, mpucBauBaeTCs 3HAYCHUE
MOTEeHIMala, paBHoe 4.
BHOBb noBTOpsieM miar 2, HO 32 HaYaJdbHYIO BEPIIUHY IPUHUMAETCS BEPIIUHA 4,
IIOTEHIIMaJ KOTOPOU ompeei€H. Tenepb MOKHO IMOJYYUTh 3HAYCHUS
MNOTCHIUAJIOB b, , b,
Vg7 =V +C 5y =4+5=9
Vip SVt e =4+ 7=11
CHoBa u3 Bcex MOJYYEHHBIX CeMYac U Ha EPBOM ITale pacdy€Ta 3HaAYCHUU
MOTEHILIMAJIOB BEIOMpaeM HauMEeHbIIee - V,, = 4. OnpenensieM MOTeHIHaIbI
BEpIIMH A4,, 5,5, C KOTOPLIMHU CBs3aHa BEpIINHA b, .
Vs = Vi T ¢ =4+8=12
Vss = Vyp FCsp55 =4+3=7
Vsg =V HChp5, =4+5=9
OnsTh U3 BCEX UMEIOIIMUXCS MOTEHIIMANIOB BRIOMpPAaEM HauMEHbLIEe - V,, =5.
OnpenensieM NOTEHIUANIBI BEpIIUH b, , 4, , B;
Vi1 =Vt 050 =9+5=10
V2 = Vgt Cray, =5+5=10
Vss = Vi T Csa55 =0t4=9
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W3 Bcex 3HaU€HMI MOTEHIIMATIOB BIOMpaeM HauMeHblee - v, = 7. Onpezaensem
MOTCHIIMAJIBI BEPIIMH A, U A4, .

Vs =V tChpu =4+8=12

Vs =Vps +Chs0s = (+9=16
Bri6upaem HaviMeHblllee 3HaUeHHE MOTEHUHUAIIOB - V,, =9. OnpeaenseM 3BeHbs,
JUIs1 KOTOPBIX BEPIIMHA b5, SIBISAETCS HAYAJIbHOW. JTO 3B€HbS 5,5, U B, A,.

BBII-H/ICHHCM IIOTCHIIHAJIbl KOHCUYHBIX BepHH/IHZ
Vo =Vop +Cprpe =9+15=24
Vi3 =V g7, =9+8=17

1.3 OnpexnensieM KpaT4alIine pacCTOSHUS OT BEPIIMHBI 5, 10 BCEX OCTATBLHBIX
BepinH (MyHKTOB) ceTH (puc.4)

Bapmany No W.‘.’f g
o we A B — SE L L
[ A S L 1 B )
i " oo o
( N ZiiE] 6
SR K T
1 . i J_ = S T. ;f
'.III /_T.:Hk\""‘\-\.\_\:_ __,_\_\ = J—F’__'_,_.-'L\_I'_'_.r zf
4 Y5 8 f k]

[ar 1. ITpuaumaercs: v,, =0
[lar 2. 1) Onpenensiem 3BeHbS, JJIs1 KOTOPBIX BEpIIMHA 5, SIBJISIETCS HAYAILHOM.
Oro 3Benba b,A4,, b,b,,b,b,,5,b;,5,4,. BBIMUCIAIOTCSA MOTEHIHAJIBI KOHEUHBIX
BEPILUMH ITUX 3BCHBEB!
Vi SVt 050, =0+ 7=7
Vig = Vjp T C05, =0+4=4
Vsg =Vt 005 =0+5=5
Vss = Vo FCs055 =0+3=3
Vs = Vs tC5,,3=0+8=8
2) BBIOMpaeM HaUMEHbBIIIEE 3HAYCHUE ITUX MMOTCHIIUAIOB V,, =3
3) 3BeHO 5,5, OTMEYaeTcs CTPeikoil. BepinHe b, pricBanBaeTcs 3HAUCHHE
MOTEHIMala, paBHOE 3.
BHOBb noBTOpsieM 1iar 2, HO 32 HaYaJdbHYIO BEPIIUHY NpUHUMaeM b, . Tenepb
MOJKHO ITOJTYYHUThb 3HAYCHUSA ITOTCHIIMAJIOB BEPIINH b, , A, U A,
Vsq = Vst Cs54 =3+4=7
Vs = Vs +Cps,4 =3+19=12
Vs T Vps tCpsys =3+4=7
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Jlnst BepiiuH A, u 5, yxe ObUIUA OnpeieieHbl MOTeHINANbI V,, =81 V,, =5.
Jlanee BbIOMpaeM HaUMEHBIIIEE 3HAUCHUE U3 BCEX UMEIOIIUXCS MOTEHIINAIOB
V., =4.
[ToBTOpsiem miar 2 u 3a HaYaIbHYIO BEPIIUHY MPUHUMAEM b, U ONpeeseM
MOTCHIUAJIBI BEPIINH A4, U b, .

Vi = Vg3 +Chy =4+4=8

Vo =V +Cpopy =4+10=14

B kaudecTBe HauanbHOI BhIOMpaeM BEpIIMHY 5, C HAMMEHbBIIUM MOTEHIIMAIOM
v,, =5. OHa cBs3aHa ¢ BeplUMHaMU b, U 4, 3B€HbsIMU 5,b, U B,A,. Onpenensem
3HAYEHUS TOTEHIUAIIOB JUISl ’TUX BEPILMH !

Vi1 =Vt 050 =9+5=10

V2 = Vgt Cray, =5+5=10
CHoBa 13 BceX UMEIOMIMXCA MOTEHIIMATIOB BhIOMpaeM HaUMEHbLIUN Vv,  =7.
3BeHO 5,4, OTMEUYAETCsl CTPEJIKOW. BepimnHe 4 nprcBanBaeTCs 3HAUEHUE
noTeHuuana, pasHoe /. OnpenesnseM MOTEHIUAN BEPIIUHBI b, !

Vs; SVt e =7+45=12

OnsTe U3 BceX MOTEHIMANIOB BIOMPAaeM HauMEeHbIIUH V,, = 7. [loBTopsiem mar 2 u
3a HayaJbHYIO BEPIIUHY OEpEM A, U ONpenesisieM NMOTeHIMaNlbl BepIIUH b, , b, U
A4,

Vg7 = Vgt Cygpr = 7+8=15

Vse = Vs tCyzpe = 7 +6=13

Vg V3t €z = 7+10=17
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1.4 OnpenensieM KpaTyaiiinyie pacCTOSHUS OT BEPIIUHBI 5, 70 BCEX OCTAbHBIX
BepinuH (myHkToB) cetu (puc.5)

i

[ar 1. HayanbHo# BepiirHe 5, IpUCBAaMBAaEM HYJIEBOW MOTEHIUANV,, =0.
[lar 2 1) OnpexnensieM 3BEHbsI, U1 KOTOPBIX BEPIIMHA 5, SIBJISETCS HAYAILHOM.
Ha puc.4 — 10 3BeHbs b, 4,,5,4,, b,b,. Beraucisem noreHuuanbl 1jisi KOHEUHbIX
BEPILMH YTUX 3BEHBEB!
Vg =V +Cp70 =0+5=5
Vi3 = Vg7 ¥ 743 =0+8=8
Vse = Vi7 tCs756 =0+15=15
2) BoiOupaercs HauMeHbIlIee 3HAYCHUE ITUX MOTCHIIUAJIOB - V,, =5.
3) 3BeHO F,4, oTMeYaeTcsi CTPENIKOoi. BepiinHe 4, mpucBauBaeTcs 3HAUCHHE
NnoTeHlHaa, paBHoe S. [loTeHManbl NpoCcTaBisAOTCA B KBaJpaTax OKOJIO

COOTBETCTBYIOIINX BEPILIHH.
BHOBb noBTOpsieM mar 2, HO 32 HaYaJIbHYIO BEPIIUHY IPUHUMAEM 4, TOTSHIIHAI

KOTOPOM orpeeni€H. Tenepb MOXKHO ONPENEIIUTD MOTEHINAJIBI BEPIIKH, COCETHUX
C 4,. OT10 BepuuHbl 5, U b,
Vs SV HC 5, =0+ 7=12
Vgs SV +Cp3 =0+ 4=9
W3 Bcex mosty4eHHbIX ceivac v Ha MepBOM dTare NOTEHLUaI0B BbIOUpaeM
HaWMEHbLIEE - V,, =8. DTO 3HAaUEHUE MPOCTABIAETCA B KBAAPATE Y BEPIUIUHBI A;.
3BEHO K, A4, OTMEUYAETCA CTPEJIKOMN. Tenepb B KAUECTBE HaYaJIbHOW BEPLIUHBI
ucrnons3yercs 4,. OHa cBsi3aHa ¢ BepuiMHaMu b,, b, A, 1 b,. Onpenensem
MOTEHIINAJbI TUX BEPILHH:
Vsp =V 3¢ 35, =8+8=16
Vss =V, +C 555 =8+4 =12
V,,=V,t+c,,, =8+10=18
Vse = Vi3 TC 56 =816=14

CHoBa 13 BceX UMEIOIIMXCA MOTEHIMATIOB BhIOMpaeM HaUMEHbIIUH - V,, =9.
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OnpenensieM noTeHUMANIbI BEpUH b,,b,U B, COCENHUX C B!
Viz = Vpg +Cpap, =94 =13

Vis = Vpg +Cugp4 =9+5=14
Vi1 = Vg +Cpap0 = 9+10=19
Jlanee U3 Bcex MONYYEHHBIX TOTEHIIMAIOB BHIOMPAEM HAMMEHBIIHMI- V,, =12
Beruncnsiem noreHuuansl BepmuH b,U by, COCEAHUX C b, !
Vs = Vpp Cpopq =12+5=17
Vgs = Vgo ¥ Cppps =12+43=15
CHoBa 13 Bcex MOTEHI[MATI0B BIOMpaeM HauMeHbIuH - v, =12. W onpenensiem

MOTCHIIMAJIBI BEPIIMH 5, U A4, .
Vsq = Vs +Cie54 =12+4 =16
Vs = Vs T Cpe,4 =12+9=21
OnsTe U3 Bcex oNpeeEHHbIX TOTEHIIMATIOB BHIOUPAEM HAUMEHBIINM - V,, =14
Tenepp B kKauecTBE HayaJbHOW UCMOJB3YETCS BEpIINHA b,. 3BEHO 5,5,
oTMeYaeTcs cTpenkoi. OnpenenseM NOTEHIMANbl BEPIUUH b, U A, :
Vi1 = Vgt Cppp =14+5=19
V2 =V tCppyp =14+5=19

e

1.5 OnpenensieM kpaTyaiiiiie pacCTOSHUS OT BEPIIMHBI b, 10 BCEX OCTaIbHBIX

BepinuH (myHkToB) cetu (puc.6)
Bapsain N Hf!f bt

[ar 1. HayanbHOl BepiivHe b, TpUCBAaUBAETCS HYJIEBOM MOTEHIUAN - V,, =0
[lar 2. 1) Onpenensiem 3BeHbs, AJIs1 KOTOPHIX BEPIIMHA B, SIBISETCS HAYaIbHON —
bb,, b5, ,b,4, 1 BBIYUCIISIEM MOTCHIIMAJIBI KOHCYHBIX BEPIINH 3TUX 3BEHLECB.

Vg =V, +C s =0+10=10
VE4 :VEl+CElE4 = O+5:5
VAZ :VEl+CElA2 = O+6: 6
2) BoiOupaercs HauMeHbIIIee 3HAYCHUE ITUX MOTSHIIUAJIOB - V,, =5
3) 3BeHO K,5, 0TMEUAeTCs CTPENIKOM. BepiinHe 5, nprcBanBaeTcs 3HAUCHHE

MOTEHIMala, paBHOE S.
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BHOBb noBTOpsieM miar 2, HO 32 HaYaJdbHYIO BEPIIUHY IPUHUMAeM b, , HOTEHLIUAT
KOTOpOU ompeei€H. Tenepb MOKHO MOJYYHUTh OTEHIMABI I BEPLIUH
b,,b,,B. U A,:
VEB :VE4 +CE453 = 5+5:10
VEZ :VE4 +CE452 :5+5:10
VES :VE4 +CE455 :5+4:9
VAZ :VE4 +CE4A2 :5+5:10
N3 Bcex mostyyeHHBIX Ha IEPBOM 3Tarle U ceiyac BbIOMpaeM HauMeHblee - V,, =6.
Tenepb B kKauecTBe Ha4YaJIbHOM BepIIMHBI OepéM 4, . OHa cBsi3aHa ¢ BepUIMHAMU b,
U A, 3B€HbSIMU 4,5, U A,A,, HO IOTEHLIMAJ BEPLINHBI YK€ ONPENEIIEH V,, =5.
BeruncisieM noTeHIua BEPIIMHBL 4, !
VA4 :VAZ +CA2A4 = 6+5:11
OnsTh BEIOMpPaeM HaMMEHbIIIEe 3HAUEHHE MOTEHIIMAaa U3 BCEX UMEIOIIUXCS -
v, =9. Bepmna 5, cBa3aHa Cc b,,4, U A4,. BeruucisieM 3Ha4yeHHUE NMOTEHIIUATIOB
JTUX BEPILIUH:
VEZ :VES +C5552 :9+3:12
VA3 :VES +C55A3 :9+4:13
VA4 :VES +C55A4 :9+9:18
Jlanee U3 Bcex MOTYYEHHBIX NOTEHIIMANAX BbIOMpaeM HAaUMEHbIINH - V,, =10.
3BeHO b,F, OTMEUaeTcs CTpenkon. BepiunHae 5, MpUCBanBaeTCs 3HAYEHUE

noteHuana, pasuoe 10.
BHOBB MOBTOpsieM TIar 2, HO 32 HaYaJIbHYIO BEPIINHY IPUHUMAEM b, , TOTCHIIAAI

KOTOpOU onpeneiiéH. Tenepp BIUUCIISIEM OTEHIUANIBI BEPIIUH 4,, A, U B!

VAl = VEZ + CEZAl = 1O+ 7 = 17

VA3 = VEZ + CEZAB = 1O+8 = 18

VES = VEZ + CEZES = 1O+ 3 = 13
CHoBa BbIOMpaeM HAMMEHBIINHI NOTeHIuan - V,, =10. 3BeHbs 5,5, u b,b,
OTMEYAIOTCA CTPEJIKaMU. BelunciisieM noTeHuuansl BEpIIUH 4, U b, !

VAl = VEB + CEBAl = 1O+ 4 = 14

VEZ = VEB + CEBEZ = 1O+ 4 = 14
Bri6upaem HaMMEHBIINI MOTEHIIUAT U3 BCEX UMEIOUIUXCS - V,, =11. 3B€HO 4,4,
OTMEYaeTcs CTpenKou. M BeIYnCIIsieM OTEHIUA BEPIIUHEI b !

Vi =V, T C e =11+14=25
OnsTe BEIOMpPaeM HaMMEHbIIIEE 3HAUEHHE U3 BCEX paHee ONpeIeIEHHBIX
IIOTEHIINAJOB - V,, =13. Tenepp MOXHO ONPEIEIUTh TOTEHIIUAIbI BEPIUUH B, U
B,

VE6 = VA3 + CA356 = 13+ 6 = 19

VE7 = VA3 + CA357 = 13+8 = 21
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1.6 OnpenensieM KpaTyailiie pacCTOSHUS OT BEPIIMHBI 5, 10 BCEX OCTaIbHBIX

BepinH (ITYHKTOB) ceTH (puc.7)

i

[ar 1. ITpuaumaetcs v,, =0
[lar 2. 1) Onpenensiem 3BeHbS, 1JIs1 KOTOPBIX BEpIIMHA 5, SIBJISICTCS HAYAILHOM.
Ha puc.6 —sro 38enbst b,5b,,b,b;,b,4,,b,b,,b,b,. Beraucisem noreHuua bl
KOHEYHBIX BEPIIUH 3TUX 3BEHBEB!
VEZ :VE4 +CE4EZ :O+5:5
VES :VE4 +CE455 :O+4:4
VAZ :VE4 +CE4A2 :O+5:5
VEl :VE4 +CE4El = O+5:5
VEB :VE4 +CE453 :O+5:5
2) BeiOupaem HauMEHbIIIEEe 3HAYCHNUE ITUX MTOTCHITUAIIOB - V,, = 4.
3) 3BeHO F,5, OTMEYaeTcs CTpPeNKoii. BepumHe b, mpucBanBaeTcs 3HAaYCHUE
MOTEeHIMala, paBHoe 4.
BHoBb noBTOpsieM miar 2, HO 32 HaYaJdbHYIO BEPIIMHY IPUHUMAETCS BEPIIUHA b,
IIOTEHIIMa KOTOPOH ompeei€H. Tenepb MOKHO MOJYyYUTh 3HAYCHUS
MOTCHIIMAJIOB JUIS BEPIIUH b,, 4, U A,
VEZ :VES +C5552 :4+3: 7
VA3 :VES +C55A3 :4+4:8
VA4 :VES +C55A4 = 4+9 :13
W3 Bcex Mmosty4eHHbIX cefvac v Ha MepBOM dTare BbIOMpaeM HauMEHbIIE 3HaYEeHUE
noTeHuumana - v, =5. OnpeaenseM NOTEHUHUANIBI BEPIIUH B, U 4, !
Vi3 =V +C;s =5+10=15
VAZ :VEl +CElA2 :5+6:11
CHoBa BbIOMpaeM HAMMEHBIIUM MOTEHIUAT - V,, =5 U BBIYHMCIIEM MOTEHIUAbI
BEpIINH 4, U b, .
VAl :VE3 +C53Al :5+4: 9
VEZ :VE3 +CE352 = 5+4: 9
OnsTe U3 BceX 3HAUYECHUI MOTEHI[MAI0B BHIOMpaeM HauMEHbIIEe - V,, =5.

BeruncisieM noTeHIHaNIBI BEPIIUH, COCENHUX C B,- 4, U A4;!
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VAl :VEZ +C52Al = 5+ 7 :12
Vi3 = Vpp ¥ Cppys =5+8=13
OnsiTe BEIOMpaeM HaMMEHbIIIEE 3HAUEHHE U3 BCEX MOTEHLUAJIOB - V,, =5. 3BE€HO
B,A4, oTMe4aeM CTpeskol. BepiinHe 4, mpucBauBacTcs 3Ha4YCHUE MTOTEHIMANA,
paBHOe 5. Tenepb MOKHO BBIUYMCIUTH 3HAYEHUE MOTEHIMAIA JJIsl BEPILIUHBI A,
VA4 :VAZ +CA2A4 = 5+5:10
CHoBa BbIOMpaeM HaMMeEHbIlIee 3HaUeHHe MOTeHIrana - v,, =8. Beiuucisem
NOTCHILMAJIBI BEPIIMH b, U by
Vg7 =V3+Cg57 =8+8=16
VE6 :VAB +CA356 :8+6:14
OnsiTe BEIOMpaeM HaMMEHbIIIE 3HAaUeHHE MOTeHIrana - v,, =9. U Beruucnsem
3HAYEHUE MOTEHLMAIA JJIs1 BEPIIUHBI b, !
VE7 :VA1+CA157 :9+5:14

1.7 OnpenensieM KpaTyaiiinye pacCTOSHHS OT BEPIIUMHBI 5, 70 BCEX OCTAbHBIX
BepiuH (myHkToB) cetu (puc.8)

i

[Iar 1. ITpuaumaem v, =0
[lar 2. 1) Onpenensiem 3BeHbS, JJIs1 KOTOPBIX BEpIIMHA b, SIBJISETCS HAYAILHOM.
Ha puc.7 —ato b.F,, b.A4,, b5, u b,b,. Beruncisem noTeHuuambl KOHEYHBIX
BEPLINH 3TUX 3BEHBEB!
Vs = Vs +Cyep, =0+3=3
VA3 :VES +C55A3 :O+4:4
VA4 :VES +C55A4 = O+9:9
VE4 :VES +CESE4 :O+4:4
2) BoiOupaeM HauMEHbIIIEE 3HAUCHUE ITUX TMOTCHIIUAJIOB - V., =3
3) 3BeHO KB, OTMEYaeTCsl CTpeKoil. BepiiHe 5, nIpucBanBaeTcsl 3Ha4CHUE,

paBHoe 3. [loTeHIMaIbl IPOCTABISAIOTCS B KBaIpaTax OKOJIO COOTBETCTBYIOIINX
BEPLIMUH.
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BHOBb noBTOpsieTcs mar 2, HO 3a HayaJlbHYIO0 BEPIIMHY IPUHUMAETCS BEPILIUHA
B, , IOTEHIMaJl KOTOPOU oIpeei€H. Tenepb MOKHO NOJIYYUTh 3HAYCHUS
[IOTEHIIUAJIOB BEPILUUH CMEXHBIX C HEeW - 4,, A;,5, U b,
VAl = VEZ + CEZAl = 3+ 1= 10
VA3 = VEZ + CEZAB = 3+ 8 =11
VE4 :VEZ +C5254 :3+5:8
VES :VEZ +C5253 = 3+4: 7
W3 Bcex mosty4eHHbIX celvac U Ha MepBOM dTare BbIOMpaeM HauMEHbLIUN
[OTEeHIMamN - V,, =4. Tenepb B Ka4eCTBE HAYaJIbHOW BEPIIUHBI UCIOJIb3YEM A, U
onpeaeIsieM NOTCHIIMAIBI BEpIIUH b,, by U A4, .
VE7 :VAS +CA357 = 4+8:12
VE6 = VA3 + CA356 =4+ 6 = 10
VA4 = VA3 + CA3A4 = 4+1O =14
Jlanee U3 Bcex 3HAUEHMI MOTEHIMAJIOB BhIOMpaeM HauMeHbliee - v, =4. U
BBIYMCIIIEM 3HAYCHUC MOTCHIIMAIOB BEPIIUH A4,,b, U b;.
VAZ :VE4 +CE4A2 = 4+5:9
VEl :VE4 +CE451 = 4+5:9
VES :VE4 +CE453 = 4+5: 9
OnsTe BEIOMpPaeM HaMMEHbIIIEE 3HAUCHHE - V,, = 7. BblunciseM noTeHuanbl
BEpIIMH 4, U b, .
VAl :VEB +C53A1 =7+4=11
Vg = Vg +Cyopy = 7+10=17

1.8 OmnpenensieM KpaTyaiiime pacCTOSHUS OT BEPIIUHBI A, 10 BCEX OCTAIbHBIX
BepiuH (myHkToB) cetu (puc.9)

e

Bapmany No W.‘.’f g
o R, WS 1 A A
LA '\.._.J""--.._\_ | B )
Yo o . -8 A
l.I "'-\._\_\_ ""'--_ "'__a-'-'“" /"
I"._ ~E Y — = e ) “'“*-.—.\___.-—"'f i
\A : —{ _II( Ky ] i
i\ % ¥ i
\ / "'.aa. . _.F-’”'FATFJ 4
x 4 X4 i 2 e f A1

st TN o/
[ I..-r}"“--__:_ \‘:}___/;\ ; | /f
\ == F.} [ 1
s/ }\_< s \"‘ I'-xff J
CaR Tl
& -'\-.r__.n""

!
.I

/I_
B p s

[ar 1. ITpuaumaercs v, =0
Har 2. OnpexenseM 3BeHbs, U151 KOTOPBIX A, ABISE€TCA HaYalbHOU - B, B, 4, , b;
U b,. BeruucisieM 3HaueHMs IIOTEHIIMAI0B KOHEUYHBIX BEPIIHUH 3TUX 3BEHBCB!
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VE7 :VAB +CA357 = O+8: 8
VE6 :VAB +CA356 = O+6: 6
VA4 = VA3 + CA3A4 = O+1O = 10
VES :VAB +CA355 = O+4: 4
VEZ :VAB +CA352 = O+8: 8
2) BeiOupaem HauMeEHbIIIEEe 3HAYCHHUE ITUX MMOTCHIIUAIIOB - V,. =4 . Beruucisem
MOTCHIIMAJIBI BEPIIMH CMCXKHBIX C b, - b,,A4, U b,.
VEZ :VES +C5552 = 4+3: 7
VE4 :VES +CESE4 = 4+4:8
VA4 :VES +C55A4 = 4+9 :13
CHoBa BbIOMpaeM HaMMEHbIIIEE 3HAUEHHE U3 BCEX MOTEHLIUAJIOB - V, = 6.
BeruncisieM noTeHIHANIBI BEPIIUH CMEXHBIX C b~ b, U 4,
VE7 = VE6 + CE6E7 = 6+15 = 21
VA4 = VE6 + CE6A4 = 6+14 = 20
OnsT BbIOMpaeM HauMEHbIlIee 3HAaU€HHUE MOTEHIUANOB - V,, = 7. 1 Beiuucisem
MOTCHIIMAJIBI BEPIIUH - 4,5, U b;.
VAl :VEZ +C52Al =7+7=14
VE4 :VEZ +CEZE4 = 7+5:12
VEB :VEZ +C5253 =7+4=11
Bri6upaem HavMeHbIlI€ 3HAYEHHE - V,, =8 W BbIUUCIISIEM 3HAYEHHSI TOTEHIIMAJIOB
BEpIIMH - b,,b, U 4,
VEB :VE4 +CE453 = 8+5:13
VEl = VE4 +CE451 = 8+5:13
VAZ :VE4 +CE4A2 = 8+5:13

1.9 OmnpenensieM KpaTyaiinyue pacCTOSHUS OT BEPIIUHBI 5, 0 BCEX OCTAIbHBIX
BepinH (myHkroB) cetu (puc.10)

Bapmany No W.‘.’f et
= 5 _m —_— S L o
VAT W A e | B )
| e e - -d&_'__,
L o blac it
. K s e A
\ . I_"' B b—— |'( \I_.- ;/
\ /1-:&,5&: s ;,_A\T,,f j
4 Y5 8 f k]
|

[ar 1. ITpuaumaetcs v, =0
[lar 2. 1) OnpenensieM MOTEHIMATBI BEPIIHH CMEXHBIX C by- A,, 5, U 4,
Vg, =V +Ches; =0+15=15
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VA3 :VE6 +CE6A3 = O+6: 6
VA4 = VE6 + CE6A4 = O+14 = 14
2) BeiOupaem HauMeHbIIIee 3HAYCHUE TTOTCHIIUAIOB - V,, = 6.
[ToBTOpsiem miar 2 U B Ka4eCTBE HAYaJIbLHOUW BEPIINHBI OEpEM V., U OTpeensieM
3Ha4YCHHUEC MOTCHIIMAJIOB BEepIINH b,,5,,b5.1 A4,
VE7 :VAB +CA357 = 6+8:14
VEZ :VAB +CA352 = 6+8:14
VES :VAB +CA355 = 6+4:10
VA4 = VA3 + CA3A4 = 6+1O = 16
Bri6upaem HavMeHbllIee 3HAUEHHE U3 TIOJYYEHHBIX ceiluac U Ha MpeablIyIuX
JTarax - V,; =10 ¥ BBIYUCIISIEM 3HAYCHUE IOTEHLUAJIOB BEPIIUH 5, U b,

Vg, = Ve +Cpep, =10+3=13
VE4 = VES + C5554 = 1O+ 4 = 14
CHoBa BbIOMpaeM HaUMEHbIIIE 3HAUYCHUE - V,, =13 U BBIUKUCIISIEM 3HAYCHUS BEPIITUH

A n by
VAl = VEZ + CEZAl = 13+ 7= 20
VES = VEZ + CEZE3 = 13+ 4=17
CHoBa BbIOMpaeM MUHUMAaJIbHOE 3HAYEHHUE U3 BCEX MOTEHIUAIOB - V,, =14 U

BBIUMCIIICM 3HAYCHUC MOTCHIMANIOB b, b U 4, .
VEB = VE4 + CE453 =14+ 5 = 19

VEl :VE4 +CE451 :14+5:19
VAZ :VE4 +CE4A2 :14+5:19

1.10 Ompenensem kpaTuailllinue pacCTOSHUS OT BEPIIUHBI A, JJO BCEX OCTAJIbHBIX

BepmnH (MyHKTOB) ceTH (puc.11)
Bapuair Nt £ £ it
= LTy o h
i, ~ . § B,
l'|. -\--\-"-\._\_ e K f...-ﬂ_'_,.d' /"
\ ; Sl S
R i

[ar 1 IMpuaumaem v, =0
[lar 2 1) OnpexaensieM MOTSHITUANBI BEPIIUH COCETHUX C A,- B,, 5,1 4,
Vg1 Vo +C o5y =0+6=6
Vg =V HC 05, =0+5=5
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Vg =V tC, =0+5=5
2) BoiOupaeM HauMEHbBIIIEE 3HAYCHUE ITUX IMOTCHIIMAJIOB - V,, =5
[loBTOpsieM miar 2 U 3a HaYaJIbHYIO BEPIINHY OEpEM A, U BHIYMCIIIEM MOTEHIUAbI
BEepIIHNH b, AU b
VES = VA4 + CA455 = 5+9 =14
VA3 = VA4 + CA4A3 = 5+1O = 15
VE6 = VA4 + CA4E6 = 5+14 = 19
N3 Bcex nMerImuxcs BbIOMpaeM HAMMEHbIINI NOTEHUHUAN - V,, =5 U BBIYUCIIIEM
MNOTCHIMAJIBI BEPIIMH - b,,b, U b,
VES :VE4 +CE4E3 = 5+5:10
VEZ :VE4 +CE452 = 5+5 :10
VES :VE4 +CE455 = 5+4: 9
OnsiTe BEIOMpaeM HaMMEHbIIIEE 3HAUCHHE - V,, =6 U ONpeJieisieM 3HaueHHe
NOTCHIMAJIa BEPIIMHBI b, !
VES = VEl + CElE3 = 6+1O = 16
Bri6upaem HavMeHblllee 3HAYEHHE MOTEHIHUAIIOB - V., =9 U ONpeiesieM 3HaueHHe
MOTCHIIUAJIOB b, U A;.
VEZ :VES +C5552 = 9+3:12
VA3 :VES +C55A3 :9+4:13
CHoBa BbIOMpPaeM MUHUMAJIbHOE 3HAYEHUE - V,, =10 U BBIUKCISEM 3HAUCHUE
MOTCHIIMAJIa BEPIIUHBI 4, .
VAl = VES + CE3A1 = 1O+ 4=14

1.11 Onpenensgem KpaTyalllline pacCTOSHUS OT BEPIIUHBI 4, 1O BCEX OCTAJIbHBIX
BepinH (MyHKTOB) ceTH (puc.12)

-

Bapsawr No W..'.;-’{.__'A--."r.-\.(-"'"--." ==
S ; S 0 A
LA S L 1 B )
Yo o . -8 A
W ot o & Iy
1 ~— : o
\-_II . B L '..T- ;f
I"'.I /—fhﬁi e _F_d_ﬂ_f-i\?_,-f ,f;
Y 4 Yox S B s f iy
|

o ! LTS
o7 SN /\ T
\ == F.} [ 1
o }\_< g \ﬂ"l“wff j
Tan v
& -'\-.r__.n""

!
.I

—
i S

[ar 1 IMpuaumaem v, =0

[lar 2 1) OnpexnensieM MOTSHIIUANIBI BEPIIUH CMEXKHBIX C A, - A,,b,, 4, U By:
VAZ :VA4 +CA4A2 :O+5:5
VES :VA4 +CA455 = O+9:9
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VA3 = VA4 + CA4A3 = O+1O = 10
VE6 = VA4 + CA4E6 = O+14 =14
Bri6upaem HavMeHblllee 3HaUeHHE MOTEHIUAIIOB - V,, =5 U ONpeesieM 3HaueHHue
NOTCHIMAJIOB BEPIIUH b U b, !
VEl = VAZ +CA251 = 5+ 6 =11
VE4 :VAZ +CA254 = 5+5:10
Bri6upaem cHOBa HaMEHbIIIEE 3HAYEHHUE - V., =9 U BBIUKCISEM MTOTEHIHAIIbI
BEepIIMH b,,b5, U A4,.
VE4 :VES +CESE4 = 9+4:13
VEZ :VES +CESEZ = 9+3:12
VA3 :VES +CESA3 :9+4:13

ITo pe3ynbraTy IpOBEIEHHBIX PACYETOB CTPOUM MATPHULy KPOTYANIIUX
pacCcTOSTHUN MEXTy MyHKTAMH TPAHCIIOPTHOM ceTH (Tadmuia 3).

Tadauna 3
Al A2 A3 A4 b1l b2 b3 b4 b5 b6 b7

Al - 14 13 19 14 7 4 9 10 19 5
A2 14 - 13 5 6 10 10 5 9 19 19

A3 13 13 - 10 13 7 11 8 4 6 8
A4 19 5 10 - 11 12 15 10 9 14 18
b1l 14 6 13 11 - 10 10 5 9 19 19
b2 7 10 7 12 10 - 4 5 3 13 12

b3 4 10 11 15 10 4 - 5 7 17 9
b4 9 5 8 10 5 5 5 - 4 14 14
b5 10 9 4 9 9 3 7 4 - 10 12
b6 19 19 6 14 19 13 17 14 10 - 14

b7 5 19 8 18 19 12 9 14 12 14 -
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2. OntumanbHo 3akpenuTs [Tl 3a 'O (MUHEMU3HMPOBATH TPAHCTIOPTHYIO

pao6ory).

2.1 OntumanbHo 3akpenutsb, I'll 3a 'O ucnonb3yst MeTon Xu4ukoka

(omOpHBIii IUIAH METOOM CEBEPO-3aIAHOTO YIJIa).

2.1.1 OnopHplii IaH METOI0M CE€BEPO-3aMaJHOIO0 yIJa.

Tao6auua 4
I'TI BruiBO3
T
I'o B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
70 80 150
A2 6 [0 [0 5 9 (19| ]19
60 20 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40

BoruncnuMm o6111y10 rpy30By10 paboTy:
W=14*70+7*80+10* 60+5* 20+8* 60+4* 20+9* 20+14* 130+* 18* 40=5520 T-kx™M
OpnHako HeNb3s CKa3aTh, SIBISAETCS JIA MOJyYEHHBIM BADUAHT PELIEHUS
ONTHUMAJIBHBIM WM HET. YTOOBI OTBETUTH Ha ATOT BOMPOC, HEOOXOIUMO
BBIIIOJIHUTD CIEAYIOIIUE NEUCTBUSA .

1. Bo Bcex 3arpyXeHHBIX KJIETKaX MOJIy4atoT HyJE€BOM NOTEHIIHAIL.

J1J1g 3TOro Mo CTpOYKaM M CTOJIOLAaM KO BCEM PAaCCTOSHUSM, IIPOCTABIIEHHBIM B
BEPXHHX MPABBIX YIiaX KICTOK, IPUOABISIOTCS Takue Yncia (MOTSHIINATIBI),
KOTOPBIC B CyMME C PACCTOSTHUSIMH 3arpy>KEHHBIX KIIETOK JAOT HYJb (HYJIEBOM
MOTEHIINA).

Hanpumep, 4ToObI ONYYUTh B 3arpy>KEHHOM KIIETKE A4 5, HYJIE€BOM NOTEHIIMAI,

HY)KHO KO BCEM PACCTOSHUSIM CTPOKH A4, IPpUOaBUTh nmoTeHnuan -14 (14-14=0).

B 3arpyxeHHOM KeTKe 4,5, HyJI€BOU MOTEHIUA [OJIYYUTCs B TOM ClIy4yae, €ClIM K
€€ pPacCTOSHUIO / U paHee NMPUOaBICHHOMY IO CTPOKE 4, moTeHuuany -14
npudaBuM 1o ctoiony b, noreHmman +7 (7-14+7=0).

2. OnpenenaioT NOTEHIUAbI sl BCEX CBOOOAHBIX KIETOK, T.€. HAXOAAT AJIs
Ka)XJ101 CBOOOHOM KJIETKE CYMMY YKa3aHHOTO B HEM pacCTOsIHUS C paHee
MOJIYYEHHBIMHU 3arpy>KEHHBIMU KJIETKAMH MOTEHLIUAJIaMU €€ CTPOKH U CTOJIONA.
IIpu pewenuu 3a0auu Ha MUHUMYM ONMUMATLHBLU 8APUAHM NOJYYAECTNCA 8 MOM
cyuae, K020d 60 6CEX 3A2PYAHCEHHBIX KIEMKAX CIOSAM Hyleeble NOMeHYUabl, d
NOMEeHYUAanbl 6cex C600OOHBIX KIIEMOK ABAAIOMCS NONOACUMENbHLIMU GENUUUHAMU.
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[IpoBepsieM , 4TOOBI KOJIMYECTBO 3arpPyKEHHBIX KJIETOK paBHAIOCH Oazucy n+m-1.
B naHHOM ciTy4ae KOJIHMUECTBO 3arpy>KEHHBIX KIETOK MeHee, ueM Oa3uc. B atom
Clly4ae HEeJIOCTAIOIIee YUCIIO KIETOK MOJydaeTcs MyTEM 3arpy3Ku
COOTBETCTBYIOIIETO KOJIMUECTBA CBOOOIHBIX KJICTOK HYJIsIMH (Ta0J1.5).

Tao6auua 5
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
70 80 150
A2 6 [10] [ 5 9 (19| 19
0 60 20 80
A3 | 13 K | 11 E |4 E E
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40
2.1.2
Taoauna 6
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
10 80 60 150
A2 6 [10] [ 5 9 (19| [19
60 20 80
A3 (13 (7 (11 8 4 6 E
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40

Brruncisem TpaHCOPTHYIO padoTy:

W=14*10+7*80+4* 60+6* 60+5* 20+8* 60+4* 20+9* 20+14* 130+18* 40=46801-kM
B nanHom ciyvae ycioBue 6asuca coodmoaeno N+m-1=10. Pemenue

HEONTMAJIbHO, TaK KaK B CBOOOTHBIX KJIETKaX UMEIOTCSI OTPUIIATEIbHBIC
MOTEHIUAITHI .
Bbrancisiem mOTEHIMANBI U CTPOUM KOHTYP A7l HanOoJiee OTEHIINAIBHO KIIETKE

(tabi.7)
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Tao6aunua 7
I'TI BriBO3
T
I'o B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
10 80 60 150
A2 6 [0 [ 5 9 (19| ]19
60 20 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40
21.3
Taoauua 8
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
80 60 10 150
A2 6 [10] [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
70 10 80
Ad 11 12 15 10 9 14 18
30 130 30 190
BBo3, T 70 80 60 80 40 130 40

Brrunciisem TpaHCOpTHYIO padoTy:

W=7*80+4* 60+5* 10+6* 70+5* 10+8* 70+4* 10+9* 30+14* 130+18* 30=4550 T-k™m
B nannoii Tabnuiie yciaoBue 6azuca codoaeHo. . Penenue HeonTMansHO, Tak Kak
B CBOOOJTHBIX KJIETKaX UMEIOTCSI OTPHUIIATEIbHBIC MOTCHITHATHI . J[111 Hanboiee
MOTCHIIMAIBHON KJIETKH CTPOMM KOHTYP.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

-22-

Taoauna 9
I'TI BriBO3 ,
T
I'o B1 B2 B3 B4 B5 B6 B7
Al [14 [ 7 |4 19 [ 10 [19 |5
80 60 10 150
A2 6 [0 [ 5 9 (19| ]19
70 10 80
A3 | 13 K | 11 E E E E
70 10 80
Ad 11 12 15 10 9 14 18
30 130 30 190
BBo3, T 70 80 60 80 40 130 40
214
Taoauna 10
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
70 60 20 150
A2 6 [10] [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
10 70 80
Ad 11 12 15 10 9 14 18
40 130 20 190
BBo3, T 70 80 60 80 40 130 40

Brrunciisem TpaHCOpTHYIO padoTy:

W=7*70+4* 60+5* 20+6* 70+5* 10+ 7* 10+8* 70+9* 40+14* 130+18* 2 =4470 T-kM
B nannoii Tabnuiie yciaoue 6azuca cobroaeHo. . Penenue HeonTMansHO, Tak Kak
B CBOOOJTHBIX KJIETKaX MMEIOTCSl OTPUIIATEIbHBIC MOTEHITMANBI .J11st Hanbosee
MOTCHIIMAIBHON KJIETKH CTPOMM KOHTYP.
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Tao6auua 11
I'TI BriBO3 ,
T
I'o B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
70 60 20 150
A2 6 [0 [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
10 70 80
Ad 11 12 15 10 9 14 18
40 130 20 190
BBo3, T 70 80 60 80 40 130 40
215
Taoauua 12
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [10] [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
30 50 80
Ad 11 12 15 10 9 14 18
20 40 130 190
BBo3, T 70 80 60 80 40 130 40

Brrunciisiem TpaHCOpTHYIO padboTy:

W=7*50+4* 60+5* 40+6* 70+5* 10+7* 30+6* 50+ 10* 20+9* 40+ 14* 130=4250 T-KkM
B nannoii Tabnuiie yciaoBue 6azuca cobroaeHo. . Penenue HeonTMansHO, Tak Kak
B CBOOOJTHBIX KJIETKaX UMEIOTCS OTPUIIATEIbHBIC MOTCHITHATHI . J[111 Hanbosee
MOTCHIIMAJIBHON KJIETKH CTPOMM KOHTYP.
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Taoauna 13
I'TI BriBO3 ,
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
30 50 80
A4 11 12 15 10 9 14 18
20 40 130 190
BBo3, T 70 80 60 80 40 130 40
2.1.6
Taoauua 14
I'Tl BriBO3 ,
T
ro b1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [10] [ 5 9 (19| 19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
30 50 80
A4 11 12 15 10 9 14 18
70 40 80 190
BBo3, T 70 80 60 80 40 130 40

Brruuciisem TpaHCOpTHYIO padoTy:

W=7*50+4* 60+5* 40+6* 70+5* 10+7* 30+6* 50+10* 70+9* 40+ 14* 80=3950 T-kM
B nannoii Tabnuie yciaoue 6azuca codofeHo. Perienne HeonTMalbHO, TaK Kak
B CBOOOJTHBIX KJIETKaX UMEIOTCS OTPHUIIATEIbHBIC MOTCHITHATHI . J[111 Hanbosee
MOTCHIIMAJIBHON KJIETKH CTOUM KOHTYP.
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Tao6auua 15
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| 19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
30 50 80
A4 11 12 15 10 9 14 18
70 40 80 190
BBo3, T 70 80 60 80 40 130 40
2.1.7
Taoauna 16
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| 19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
80 80
A4 11 12 15 10 9 14 18
30 70 40 |50 190
BBo3, T 70 80 60 80 40 130 40

Brrunciisem TpaHCOpTHYIO padboTy:

W=7*50+4* 60+5*40+6* 7/0+5* 10+6* 80+12* 30+ 10* 70+9* 40+14* 50=3860 T-KkM
JlaHHBIN BapUAHT PELLICHUS SBISIETCS] ONITUMAJIbHBIM, TOCKOJIbKY MOTEHIUAbI
CBOOOJIHBIX KJIETOK MOJIOKUTEJIbHBIE YHUCIIA.
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2.2 OntumanbHo 3akpenuts I'll 3a 'O, ucnonb3yst MeTon Xu4koka
(omopHbIi IIaH MeToIOM Dores).

PasHuna Mexay 1ByMs HAMMEHBIIMMU 3HAYECHUSIMUA PACCTOSTHUN KaXKI0U CTPOKHU
3alMCBHIBAIOTCS B CTOJIOLE Pa3HOCTEH, a pa3HULA 10 CTOJI0LAaM — B CTPOKE
Pa3HOCTEN.

W3 Bcex pa3Hull, MOIYYEHHBIX IO CTPOYKAM U CTOJ0IaM, BEIOUpaeTcs
HaunOoubIas. KieTka ¢ HaMMEHBIIUM paccTossHueM ( TIPU PEIICHUY 3a/1a4K Ha
MUHHMYM), PaCIOJIOKECHHAS B CTOJIOIE UM CTPOKE, MMEIOIICH HAaUOOIIBIITYIO
pa3HUILy, 3arpy’KaeTCsd MAKCUMAJIBHO BO3MOXKHBIM KOJIMYECTBOM I'py3a.

Tao6auua 17
FH 5 g
Bl B2 B3 | B4 | B5 | B6 B7 EE
ro BriBO3,T 58
Al 14 7 4 9 |H10 |+ |19|+ |5 150 ?-43
40 9-4=5
50 60 7-5=2
A2 6 10 |+ |10 5 |H9 + |19+ |19 80 8—53
8 10-5=5
0 9-6=3
A3 + |13 |+ |7 + |11 |+ |8 |H4 6 |+ |8 80 6-4=2
80
A4 11 12 |+ ]15 10| |9 14| + [ 18 190 123:;
70 30 12-9=3
40 |50 11-
10=1
BBos, T 70 80 60 80 40 130 40 500
Ctpoka 11-6=5 | 7-7=0 10-4=6 |85=3 | 94=5 | 14-6=8 | 85=3
pasmocreii | 13-6=7 | 10-7=3 | 11-4=7 | 95=4 | 10-4=6 | 19-6=13 | 18-5=13
14-6=8 | 12-7=5 | 154=11 | 10-5=5 | 10-4=6
13-11=2 | 12-10=2 9-8=1 | 10-4=6
14-11=3 | 12-10=2

ITony4yenHsii o merony annpoxcuManuu doress BapuaHT peleHus NpoBeEPseTCs
Ha ONTHUMAJIbHOCTh METO10M XHUUYKOKa. [IpoBepsieM , 4TOOBI KOJTUYECTBO
3arpy€HHbIX KJIETOK paBHsJIOCH 6a3zucy n+m-1.

B naHHOM citydyae KOJIMYECTBO 3arpyKEHHBIX KJIETOK MeHee, yeM Oazuc. B atom
ClIy4yae HEeJOCTAIOIIEe YUCIIO KIETOK I0Jy4aeTCs IyTEM 3arpy3Ku
COOTBETCTBYIOILLIETO KOJMYECTBA CBOOOIHBIX KIIETOK HYJISIMU.
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Taoauna 18
I'TI BreiBO3
T
I'o B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| 19
80 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
80 80
A4 11 12 15 10 9 14 18
70+ 30 40 50 190
BBo3, T 70 80 60 80 40 130 40

JlaHHBII BapuaHT pEIICHUS SBISCTCS ONMTUMAIBHBIM, TOCKOJIBKY MOTEHIHAIIBI
CBOOOJIHBIX KIJIETOK IMOJOKHUTEIbHBIC YUCIIA.
Bbruucium TpaHcnopTHyo padbory:
W=7*50+4*60+5* 40+ 5* 80+6* 0+6* 80+11* 70+ 12* 30+9* 40+14* 50=3860 1-k™m
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2.3.0nTuMu3anuo NpoBoauM npu nomomu Meroga MOJU (onopHblii miian
JIIOOBIM METOIOM).

2.3.1 TlepBoe pacnpenesieHre rpy3a MPOU3BOIUTCS IO TUArOHATLHOMY METOAY.
Pacripenenenne rpysa 1mo noTpeOUTEsIM IPOU3BOIUTCS, HAYUHAS C
IPY300TIPABHTENS A, ¥ Tpy30IonydaTens b, T.e. ¢ KieTku A4,5,. [loTpeOHOCTh B

rpy3e moTpeduTens b, yIOBIETBOPSIETCS MOTHOCTHIO TPY300TIpaBUTENEM 4. B
KIIETKY A5, Tabn.1l 3anuchiBaeTcsi BECh 00BEM MOTPEOICHUS TPY30MOTydaTest

B,- 70 T. OcTaBuuiicst B TOUke 4, rpy3 B konuuectBe 80 T OyAeT BIBOZUTHCS
noTpeOuTeNnto 5, M yAOBICTBOPATH €r0 MOTPEOHOCTH MOMHOCTHIO. Cremyromen
3arpykaercs KieTka 4,5, 1 e€ ToTpeOHOCTD B TPy3€ yIOBICTBOPSIETCS MOJTHOCTHIO
B pazMepe 60 1. OcTaBuimiics B Touke 4, rpy3 B koiudecte 20 T Oyzer
nepeBo3uthes B 5,. Ho morpedurento 5, HyxHo 3aBectu He 20, a 80 T rpy3a.
Henocratomue 60 T rpy3a MOKHO BO3UTh OT Ipy300THpaBuTens A4,. OcraBuiuecs y
rpy3ootnpasutens 4, 20 T rpy3a MOKHO BBIBECTH B TOUKY b, U T.A. Paccyxnas,
TakuM 00pa3oM, pactpeIeIuM BeCh Ipy3 MO MOTPEOUTEISIM.

Taoauua 19
I'TI BruiBO3
T
ro B1 B2 B3 B4 B5 B6 B7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
70 30 150
A2 6 [0 [ 5 9 (19| ]19
60 20 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40

[TonyueHHOE TaKuM CIIOCOOOM 3aKperuieHue MOTpeouTeNe rpysa 3a
IPY300TIPABUTEIISIMH SIBIISICTCSI OJTHAM M3 BO3MOKHBIX PEIICHUH 3a1a4H.
Bbruucium o611yto TpaHCIOPTHYIO padboTy:

W=17*70+7*80+10* 60+5* 20+8* 60+4* 20+9* 20+14* 130+ 18* 40=5520 T-kM
OpnHako HeNb3s CKa3aTh, IBJISCTCS JIM IMOJTYyYCHHBIN BapHAHT PEIICHUS
ONTUMAJIBHBIM WJIH HET. JIJIsl OIIEHKH ONTUMAILHOCTH PEIICHUS TT0I0UPAI0OTCS
MOTCHIINAJIBI CJICTYIOIITUM Ty TEM.

Ilomenyuan onsa nepsoti cmpouku maobauysbt 6epémcs pasHviM Hyar0. 3amem no
PACCMOSHUAM 3A2PYHCEHHBIX KIeMOK NO0OUPAOmMcs NOMeHYUasl 0Jisk Opyeux
CMpoyex u cmoabyos mabauybl max, Ymoodwvl paccmosiHUe KaHCOOU 3Py HCEeHHOU
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KIEeMKU PAGHANOCH CyMMe HOMEHYUAI08 CIPOKU U CMOLOYA, 8 KOMOPbIX
HAaxo0umcst OAHHAsl KI1emkKda.

KosmdecTBo 3arpy»KeHHBIX KJIETOK BCET/Ia JOJDKHO PABHATHCS BEJIIMYMHE 0a3Huca,
KOTOPBIK OYJeT paBeH n+m- 1 (N-4UCIIO CTPOK TAOJIHUIIBI; M - YKCIIO CTOJIOIIOB).
B HameMm npumepe 310 yciaoBue He coOmtoaeHo: 4+7-1=10

YToObl yCTPaHUTH 3TO MPEMATCTBUE, HEAOCTAIOIIEE KOTHUECTBO KIETOK
3arpyaroT HYJISIMHU.

3aepysicamo Hyasamu credyem me Kiemku, KOmopble iexicam Ha nepecederue
CMPOK UNU CIMONOYO8, He UMEIOWUX NOMEHYUANO08, CO CIOLOYAMU WU CIPOKAMU,
OJ151 KOMOPBIX NOMEHYUAIbL yoice onpeodeiensl. [lpu smom naubonee
YenecoobpasHo GblOPAMb U3 IMUX KIEMOK maxue, 8 KOMopbixX UMeIomcsi
HauMeHbUue PacCmosiHusL.

Knetku, 3arpykeHHbIE HYJISIMU, PACCMATPUBAIOTCS KaK OOBIYHBIC 3aTPyKCHHBIC
KJIeTKH. B 1aHHOM citydae HysEéM 3arpyxaeM KIeTky 4,5, (1a6:.20).

Taoauna 20
ITI
BriBO3,
I'o b1 B2 B3 B4 B5 B6 57 |
Al | 14 | 7 | 4 |9 | 10 | 19 |5
70 80 150
A2 6 [10] [ 5 9 (19| [19
0 60 20 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40

IIpu pemiennu 3a1a4u HA MUHUMYM ONTUMAaJIbHBIM BApUAHT MOJIy4aeTCs B TOM

cilydae, Korja B KaXKJoi cBOOOJHOMN KJIETKE CyMMa MOTEHI[MAIOB HE MPEBBIIIAET
YKa3aHHOI'O B HEH paCCTOSIHUS.

Haubonee noTeHIMaIbHON KIIETKOM SIBIISIETCS KJIETKA, Y KOTOPOH UMeeTCs
HauOOoJIbIIast PA3HOCTh MEXKY CYMMOM MOTEHIIMAJIOB U pacCcTOsiHUEM. B naHHOM
cirydae 3To KieTka 4,5,. E€ noreniman pasen 14(18-4=14). Ctpoum j1st Heé

koHTYp(Ta61.20).
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2.3.2
Taoauna 21
I'TI
BriBO3,
Io T
b1l b2 B3 b4 b5 b6 b7
Al | 14 | 7 | 4 |9 | 10 [ 19 |5
10 80 60 150
A2 \6 \10 \10 \5 \9 \19 \19
60 20 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
60 20 80
Ad 11 12 15 10 9 14 18
20 130 40 190
Bpo3, T 70 80 60 80 40 130 40
ITony4yeHHbIN HOBBIN BapuaHT 3aKpeIICHUs noTpeduTeneu 3a

IPy300THPABUTENSIMU  SIBIISIETCS. BO3MOXKHBIM pEIIEHHWEM 3ajadyd. Bwramcium
OOLIYI0 TPAHCIIOPTHYIO paboTy:

W=14*10+7*80+4* 60+6* 60+5* 20+8* 60+4* 20+9* 20+14* 130+18* 40=4680 1-k™m
Oto Ha 840 T-KM MEHbIIIE, YEM MOJIyYeHO B IEPBOM BapuaHTe peuieHus. Bennuuny
COKpAILIEHUs IPY30000pOTa MOXKHO ONMPENEIUTh U KaK MPOU3BEJIEHUE KOJIMYECTBA
rpy3a, KOTOpoe MoJlydwsia HaumOojee MOTEeHLUadbHas KJIETKa, Ha €€ MOTEeHLHAJ
[14*(-60)=-840 T1-xMm]. /laHHBIA BapWaHT PEIICHUS HEONTHUMAJICH, MOCKOJBKY B
CBOOOJHBIX KJIETKaX HMMEITCS MOTEHUHANbl, 3HA4Y€HHE KOTOPbIX OOJblle
PacCTOSIHUM 3TUX KJIeTOK. [ Hanbosiee MOTEeHIIMAIBHON KIETKH CTPOUM KOHTYP.

Taoauna 22
I'Tl
BriBO3,
ro B1 B2 B3 B4 B5 B6 B7 |
Al | 14 | 7 | 4 |9 | 10 | 19 |5
10 80 60 150
A2 |6 | 10 | 10 E E | 19 | 19
60 20 80
A3 | 13 |7 | 11 E | 4 E E
60 20 80
A4 11 12 15 10 9 14 18
20 130 40 190
BBo3, T 70 80 60 80 40 130 40

B nannoii Tabnuie ycinoBue 6asuca coOIr0eHO.
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2.3.3
Taoauna 23
ITI
BriBO3,
ro '
b1 B2 B3 B4 B5 b6 b7
Al [ 14 | 7 |4 19 | 10 |19 |5
30 60 10 150
A2 6 [0 [ 5 9 (19| ]19
70 10 80
A3 | 13 K | 11 E E E E
70 10 80
A4 11 12 15 10 9 14 18
30 130 30 190
BBo3, T 70 80 60 80 40 130 40

Brrunciisiem TpaHCOpTHYIO padoTy:

W=7*80+4*60+5* 10+6* 7/0+5* 10+8* 70+4* 10+9* 30+14* 130+18* 30=4550 T-kM

910 Ha 130 T-KxM MeHbIIIe YeM B mpeabiayiiemM Bapuante [13*(-10)=-130].

B nanHoil Tabnuie ycnoBue 06a3zuca coOmoneHo. J{aHHBIA BapHaHT pEHICHUS
HEONTUMAJIEH, MOCKOIBKY B CBOOOJHBIX KJIETKaX UMEIOTCS MOTEHIIMAJIbI, 3HAUEHUE
KOTOPBIX OOJIbIlIE PACCTOSIHUM HSTUX KIETOK. [l Haubonee mMOTEHIMATBLHON
KJIETKH CTPOUM KOHTYP.

Taoauua 24
ITI
BriB03,
I'o b1 B2 B3 B4 B5 B6 57 |
Al | 14 | 7 | 4 |9 | 10 | 19 |5
30 60 10 150
A2 6 [0 [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
70 10 80
Ad 11 12 15 10 9 14 18
30 130 30 190
BBo3, T 70 80 60 80 40 130 40
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Taoauua 25
ITI
BriBO3,
ro '
b1 B2 B3 B4 B5 b6 b7
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| ]19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
70 10 80
A4 11 12 15 10 9 14 18
30 30 130 190
BBo3, T 70 80 60 80 40 130 40

Brruncisiem rpy30000poT:

W=7*50+4* 60+5* 40+6* 70+5* 10+8* 70+4* 10+ 12* 30+9* 30+14* 130=4310 T-kM

B nanHoil Tabnuie ycnoBue 06a3zuca coOnmoneHo. J[aHHBIA BapHaHT pEIICHUS
HEONTUMAJIEH, MOCKOIBKY B CBOOOJHBIX KJIETKaX UMEIOTCS MOTEHIIMAJIbI, 3HAUCHUE
KOTOPBIX OOJIbIlIE PACCTOSIHUM OSTUX KIETOK. J[ig Haubonee mMOTEHIMATBLHON
KJIETKH CTPOUM KOHTYP.

Taoauua 26
ITI
BriBO3,
I'o b1 B2 B3 B4 B5 B6 57 |
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [10] [ 5 9 (19| 19
70 10 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
70 10 80
Ad 11 12 15 10 9 14 18
30 30 130 190
BBo3, T 70 80 60 80 40 130 40
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2.35
Taoauua 27
ITI
BriBO3,
ro T
b1 B2 B3 B4 B5 b6 B7
Al [ 14 | 7 |4 19 | 10 |19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| ]19
40 40 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
40 40 80
Ad 11 12 15 10 9 14 18
30 30 130 190
BBo3, T 70 80 60 80 40 130 40

Brruncisiem rpy30000poT:

W=7*50+4* 60+5* 40+6* 40+5* 40+8* 40+4* 40+ 11* 30+12* 30+ 14* 130=4220 1-kM
B panHoil Tabnuie ycnoBue 06a3zuca coOnoneHo. J[aHHBIM BapHaHT pEIICHUS
HEONTUMAJIEH, MOCKOIBKY B CBOOOJHBIX KJIETKAX UMEIOTCS MOTEHIIMAJIbI, 3HAUCHUE
KOTOPBIX OOJIbIlIE PACCTOSIHUM HSTUX KIETOK. J[ysg Haubonee mMOTEHIMATBLHON

KJIETKH CTPOUM KOHTYP.

Taoauna 28
ITI
BriBO3,
I'o b1 B2 B3 B4 B5 B6 57 |
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 6 [10] [ 5 9 (19| 19
40 40 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
40 40 80
Ad 11 12 15 10 9 14 18
30 30 130 190
BBo3, T 70 80 60 80 40 130 40
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2.3.6
Taoauua 29
ITI
BriB03,
ro T
b1 B2 B3 B4 B5 b6 b7
Al [ 14 | 7 |4 19 | 10 |19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| 19
80 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
40 40 80
A4 11 12 15 10 9 14 18
70 30 90 190
BBo3, T 70 80 60 80 40 130 40

Brruncisiem rpy30000poT:

W= 7*50+4* 60+5* 40+5* 80+4* 40+6* 40+ 11* 70+12* 30+ 14* 90=3980t-kM
B nanHoii Tabnune ycnoBue 6azuca He cOOM01aeTcs, MOATOMY KIETKY 4,5,

3arpy»xaem HyJl€M. /[aHHBIN BapUAHT PELICHUs HEONITUMAJICH, [IOCKOJIBKY B

CBO6OIIHBIX KIJIICTKaX UMCIOTCA ITOTCHIUAJILI, SBHAYCHUEC KOTOPBIX 0ombIIe

PAcCTOSIHUM 3TUX KJIeTOK. [ Hanbosiee MOTEHIIMAIBHON KIIETKH CTPOUM KOHTYP.

Taoauna 30
ITI
BriB03,
ro b1 B2 B3 B4 B5 B6 b7 |
Al | 14 | 7 | 4 |9 | 10 | 19 |5
50 60 40 150
A2 \6 \10 \10 \5 \9 \19 \19
0 80 80
A3 \ 13 \ 7 \ 11 \ 8 \ 4 \ 6 \ 8
40 40 80
A4 11 12 15 10 9 14 18
70 30 90 190
BBo3, T 70 80 60 80 40 130 40
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2.3.7
Taoauua 31
Il
BriB03,
ro T
b1 B2 B3 b4 B5 b6 b7
Al [ 14 | 7 |4 19 | 10 |19 |5
50 60 40 150
A2 6 [0 [ 5 9 (19| 19
80 80
A3 | 13 K | 11 E E E E
80 80
A4 11 12 15 10 9 14 18
70 30 40 50 190
BBo3, T 70 80 60 80 40 130 40

Brruncisem TpaHCOpTHYIO padoTy:

W=7*50+4* 60+5*40+5* 80+6* 80+11* 70+12* 30+9* 40+ 14* 50=3860T-xM

10T BapHUaHT PCHICHHUA SABJISACTCA OINITUMAJIBHBIM, ITIOCKOJIBKY CyMMa IMOTCHIHAJIOB

B CBO6OIIHBIX KJICTKaxX HE IMPCBLIIIACT PaCCTOSAHUS.
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Yacrs 2.
CdopmupoBath N0 KpUTEPUI0O MUHUMYMa CyMMapHOTo MpoOera CucTeMy
Pa3BO304YHBIX MapuIpyToB MeTogoM Knapka-Paiita. J[aHHBII METO/1 OCHOBAaH Ha
«BBIUTPBIIIE», KOTOPBIH, OJy4aeTcs OT O0bEUHEHUSI MAATHUKOBBIX MapIIPyTOB
B KOJIbLIEBOM.

[Tycth ectb nBa MasTHUKOBBIX MapipyTa O -1-0wu O - j - 0. Kaxaprit u3 HuX
HauuHaeTcs U 3akaHuyuBaetcs B myHkre O, koropsiid siBisiercss 'O wm T'TT (Oynem
Ha3bIBaTh ITOT MMYHKT IEHTPAIBHBIM ITYHKTOM).

Boiurpeii oT 00beIMHEHUs 3TUX JBYX MapLIPyTOB B OJMH PaBEeH

fij = loi + ljo - lij ,
rae loi - paccTosiHME OT LEHTPAIBHOIO IyHKTA 10 MyHKTA I; ljg - paccTosiHne
OT ITyHKTA | 10 LEHTPAILHOTO MYHKTA, ljj - paccTosHUE MeX Iy MyHKTaMH | H |.

JleficTBUTENBbHO, B pe3ynbTaTe OOBEAUHEHUS JBYX MapUIPyTOB OTIAJaeT
HEOOXOJIMMOCTh BO3BpaTa C I-r0 MapuipyTa Ha ICHTPaIbHBIA MyHKT M MOJA4d
aBTOMOOWJII C UEHTPAJIBHOTO IyHKTa Ha |- MapmpyT. Ho BMecTo 3TOro
HOSIBIISIETCS TIPOOET OT IMOCIEAHEH TOYKH 1-TO MapIiipyTa 0 MEPBOH TOYKHU |-T'O
MapIipyTa.

Takum 00pa3zoM, HEKOTOPbIE MAPUIPYTHI MOKHO OOBEAUHITH B COOTBETCTBUU
C BEJIIMYMHON «BBIMTpHIIa» B Oosiee KpynHble MapuipyThl. Eciu mpu 3Tom
O00BEUHATh MAPLIPYThI, BEIMYNHA «BBIUTPHIIIA» HA KOTOPBIX UMEET HAauOOJbIIIee
3HaY€HUE, TO MOXKHO PACCUMTHIBATH, YTO MOJYUYEHHOE pelieHue OyAeT OJM3KO K
ONITUMATBHOMY.

Pemenue 3akaHumBaeTcs NpU HEBO3MOXKHOCTH JAJbHEUIIEro OO0BEAMHEHUS
MapuIpyToB. DTO 0OYCIOBIEHO ABYMsI MPUYMHAMU: JTUOO HE OCTAJIOCh HU OJHOTO
MOJIOKHUTEIBHOTO 3HAYCHUSI «BBIUTPHIIA» (T. €. 00BEIUHSATH HEBBITOJHO), JTHOO
py 00BEAMHEHUH MPEBBIIIAETCS TPY30BMECTUMOCTh aBTOMOOMUJIS.

Ha navanpHOM sTane umeercs 10 MasTHUKOBBIX MapLIpyTOB, CyMMAapHbIN
npoOer no KOTOPbIM paBeH 228 KM.

Paccuutaem <«BBIUTPHIIN» OT OOBEAUMHEHUS BCEX IMap MaplIpyTOB,
pe3ynbTarhl 3aHeceM B Tabn. 32 . Hanpumep , nns myHKTOB A,u A4,; bu b,
MOJIy4aeM “ BBIUTPBILI "

fioaa = oo Hlrous o4 =14+13- 13=14 xku

foess = IFO,E6 + Iro,53 Hlpeps =19+4-17=6 xu
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Tabnamua 32
I'TI Bso3 I'TI
rpy3a,en
A2 | A3 | A4 | Bl | B2 b3 | b4 | b5 | b6 | b7
A2 8 - 14 | 28 | 22 | 11 8 18 | 15 | 14 0
A3 5 14 - 22 | 14 | 13 6 14 | 19 | 26 | 10
A4 2 28 | 22 - 22 | 14 8 18 | 20 | 24 6
b1l 6 2 | 14 | 22 - 11 8 18 | 15 | 14 0
b2 9 11 | 13 | 14 | 11 - 7 11 | 14 | 13 0
b3 2 8 6 8 8 7 - 8 7 6 0
b4 8 18 | 14 | 18 | 18 | 11 8 - 15 | 14 0
b5 5 15 | 19 | 20 | 15 | 14 7 15 - 19 3
b6 4 14 | 26 | 24 | 14 | 13 6 14 | 19 - 10
b7 14 0 10 6 0 0 0 0 3 10 -
®opmupyem mapurpyT Nel.

[lar 1. B Tabnuie “Bomrpeimei” (cM.Tad1.32) HAX0IUM SIUEHKY ¢ MAaKCUMAIbHBIM
“Bpmarpeimem” f_ . B Hamem npumepe 31o stueiiku ( 4,4,) T.e HauOOoIbIINi

“BBIMTpBINI” , paBHBIN 28, noixyyaeTrcs npu o0bearnHeHMH MapipyToB ['O-A2-I'0 u
'0-A4-TO

Har 2. [Ipou3BoauM 00bEAMHEHHE MAPIIPYTOB A, U A, B OJUH OOLIUI KOJIbLIEBOM
MapuipyT 1 3aIUIIEM KaK ... - 4,- A4,- ... [[poBeprM Ha BBINOJIHEHUE yCIOBUE

QAZ + QA4 < q
rae Q-o0bEM MEepeBO30K Ha MapLIpyTe, €., - TPy30BMECTUMOCTh
aBTOMOOWJIS, e
I'py3oBMecTuMocTh ucuepnana. ChopmupoBanHbiil MappyT Nel BBIMISIAUT Kak:
IO- 4,- 4,- TO
dopmupyeM CIIeAYOIUNA MapLIpyT.
Haubonpmee 3HaueHue “Boiurpepiia” paBHo 26. O0be1MHSIEM MapIIPYThI
I'O- 4,- IO n I'O- b,- I'O. IlpoBepsieM ycinoBue

QA3 + QE6 < q
BreruépkuBaeM cTpoky 4, u cronben 5. Mem cienyrouiee Haubompliee

3HAYCHHUE “ BBIUTPHINIA” , TOCKOJIBKY IPY30TOIbEMHOCTh a/M MOJIHOCTHIO HE
UCIIOJIb30BaHa, B CTOJIONE A, U CTPOKE b.

3HaueHue CIAeAYIOIEero HaudoIbIIero “ Berpeima © paBHo 19. O0benunsem
Mapupytsl [O- b,- I'O U I'O- A,- Bb,- I'O. IIpoBepsieM ycinoBue

QA3 +QE6 +Q55 < q
CdopmupoBannblii MapipyT No2 BeITISAIUT Kak:  [O- B, - A,- By- IO
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dopmupyeM CIIeAYOIUNA MapLIpyT.
Hau6onpmee 3nauenue “Bourpeiima”’ paBHo 18. O1o “ BeMrpsi” npu
oObeuHeHue MapupyToB I'O- 5,- I'O u I'O- b, - I'O . [IpoBepsieM ycloBHE :

Qsa+ Qs <q
['pyzoBmecTMOCTh a/M ucuepnana. ChopmupoBanHbiii MapipyT No3 BBITIISAUT
Kak [O- b,- b,- IO
dopmupyeM CIIeAYOIUNA MapUIpyT.
Haubonpmee 3Hauenue “Boiurpspiia” paBHo 15. 310 “BeIMrpeil” 1pH
oObenuHenue 1'0- b,- I'O u I'0O- b, - I'O . IlpoBepsieM yclioBUE:

QES + QEl < q
['py3oBMecTHMOCTD a/M He ucuepnana. Miem cienyromuii HanooIbIIUiz
“BBIMTPHII” B CTPOKE B, U CTONONE b,. 3HAYEHUE CIEIYIOLIEr0 HauOOJbIIEro

“Bpmrpeima”’ paBHo 14. O6benunsiem Mapuipytel [O- B,- I'O #
I'O- B, - B, - IO . IlpoBepsieM yCloOBHUE:!

QES +QEl +Q52 < q
['pyzoBmecTMOCTb a/M ucuyepnana. ChopmupoBanHbiii MapuipyT Nod BBITIISIUT
Kak I'O- b, - b;- b,- IO
dopmupyeM CIIeAYyIUNA MapUIpyT.
Hau6onpiee 3HaueHue “BbIMTPHIIA” paBHO /. DTO “BBIUTPHIN TPHU
oOveauHenue 1'0- b,- 'O u I'O- B,- I'O . IIpoBepsieM ycioBue:

QEZ + QE3 < q
['py3oBMecTHMOCTD a/M He ucuepnana. Miem cienyromuii HanOoIbIIUiA
“BBIMTPHBII” B CTPOKE B, U CTONONE 5,. 3HAYEHUE CIEIYIOLIET0 HauOOJbIIEr0
“Bourpeima”’ pasHo O.
CdopmupoBannbsiii MapuipyT Ned BeITIAIUT Kak [O- b, - B,- b,- 1O
Ocranbhble 13 equuul rpy3a OyayT A0CTaBIEHbI IBYMsI MasiTHUKOBBIMU
Mmapuipyramu [O- b, - I'O

Tadauna 33

Ne MapmpyTsbi CymmapHblii npoder
1 '0-A2-A4-TO 14+5+19 38

2 I'0O-b5-A3-66-T'0 10+4+6+19 39

3 I'O-b4-51-TO 9+5+14 28

4 I'0O-b1-B5-62-T'0 14+9+3+7 33

) I'0O-b2-b3-b7-I'0 7+4+9+5 25

6 I'O-b7-T'0 5t5 10

7 I'O-b7-T'0 5t5 10

CymmapHsblii mpo0er o cpopMUPOBaHHBIM S KOJIBIEBBIM U 2 MaATHUKOBBIM PaBEH
183 km. [Ipober a/m cokparmics Ha 45 kM.
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Pemennst TpancnopTHOii 3agaun ¢ nomombo M S Excel.
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B kauecTBe KpuTEpHsl ONTHUMHU3AIMH BBHIOMpPAaeM MUHUMAJILHBIN TPy30000pOT, B
1noje YCTAHOBUTH LEJEBYI0 ST4YeMKY BBEJEM CChUIKY Ha SYEHKY, COAEPKAIYIO
dbopmyny pacuera obmiero oobema rpy3oodopora. B Haiem ciydae 310 siueiika

$D$19,

comepxkamias  popmyny (CYMMITIPOU3B(C6:19;D14:J17)).

Y100kl

MHUHUMHU3UPOBATHL 3HAUYCHHUC KOHEYHOU SYCHKU YCTaHOBUM TICPCKIIIOYATCIIb

MHHHUMAJIbHOMY 3HAYEHH 0.
B nosie U3meHsisa s4eii kM BBEJEM CCHUIKA HAa U3MEHSIEMbIE STYEHKH, Pa3Ieisis UX
3aISITBIMU; TUOO0, €CITU TYCHKU HAXOAATCS PSAIOM, YKa3bIBasi TIEPBYIO
MOCJIETHION sUeiiKy, pasaenss ux apoeroureM ($CI6:$1$9). D1o o3nauaer, uTo
JUTSI TOCTHYKCHUSI MUHUMAJIBHOTO TPy30000pOTa TIEPEBO30K OYAyT MEHATHCS
3HaueHus B sueiikax ¢ C6 mo 19, To ecTh OyAyT U3MEHATHCSI KOJTUYECTBO TPy3a,
MIEPEBE3CHHOTO 110 KOHKPETHOMY MapIIPYTY.

HanoxuM HeKOTOpbIe OTpaHUYCHUS TSI TIOUCKA PEIICHUS:
-$C$6: 51 $9>=0. Ono 03Ha4aeT, YTO 0OOHLEM MEPEBO3OK HE MOXKET OBITH
OTPUIATEITHHBIM.
--$C$6: 8l $9=nem0€
CymMa rpy3a 1Mo CTpOKaM JIOJDKHA PaBHATHCS KOJIMYECTBY IPy3a BEIBO3UMOTO OT
KOHKPETHOro nocraBiuka (orpanndyennro). Hampumep, siuetika K6=cymm(C6;|6)
paBusiercs siueiiku J6=150 (konuuecTBy rpy3a BEIBO3UMOTO OT Al)
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CymMa rpy3a 1o ctoadiam A0KHA paBHIATHCS KOJIMUYECTBY I'py3a BBO3UMOTO
KOHKpeTHOMY mnoirydatento. Hanpumep, stueiika Cll=cymm(C6;C9) paBHsieTcs
stueiikn C10=70 (konmuuecTBy rpy3a BBo3uMoOro b1 momyuarento).

MuHuManeHBI Tpy30000pOT MEPEBO30K MPHU COONIOACHUH BCEX YCIOBHUUI
paBeH 3860 T-kMm.
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TPAHCIIOPTOM: Meroanueckue yka3aHusl K IPAKTUYECKUM 3aHATUAM
JUIS CTYJIEHTOB (OYHOTO ¥ 3a04HOTr0 00yueHwHs) crerranbuocT 240100—
«Opranu3zanys nepeBo3oK U yIpaBieHUEe Ha aBTOMOOMIBHOM TPAHCIIOPTE»
CocraButens K.A. barannos

2. Koxun A.Il., Me3ennieB B.H “Marematuueckue MeToibl B INIAHUPOBAHUU U
YIPABJIEHUH TPY30BBIMA aBTOMOOWIIBHBIMU T€pEeBO3KamMu”, Briciias mkona,

1994 r..
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