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3agaua 1. [IpoOxu (30 6a10B)

IlycTp M3 cnaJgpHOrO MMKpOpaiioHa B IIeHTpP Topoja IIposioKeHBbI ABe moporu — CeBepHas u
IOxxnas. Kaxnmoe yrpo mo HuM emerT pUKCUpOBaHHOe UMCIO aBTOMOOMIncToB. Ilpm atom ms-3a
BO3MOJKHBIX ITIPOOOK BpeMsI ABIDKEHNSI 3aBUCUT OT TOTO, CKOJIBKO JIIOJIell BhIOepeT KaXKAYI0 U3 JOPOT.
[To CeBepHoit MOXHO HoOpartbes 3a 25 + 30x; MuH., o IOxHoIT — 3a 15 + 70x, MUH., TAEe X; U X;
— IOJM eqyIIMX II0 HUM aBTOMOOWMIMCTOB. [IpeqmonokuM, 4To JIOOU BBIOMPAIOT JOPOTY, MICXOAS
13 eIVHCTBEHHOI'O KpUTepUs — >KeJaHUs Ao0parbes moodpicTpee. Ha CKONMBKO MUHYT COKPATUTCS
oXmjaemMoe BpeMs B ITyTH, eciay CeBepHYIO TOPOTY pacimpuTts BTpoe? Ha CKoJIbKO IIPOIIeHTOB IIpu
9TOM U3MEHUTCS UKciio aBToMobmnnctoB Ha CeBepHoit u IOxHOIT qoporax.
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Econ mroqy MUHMMUSUPYIOT 3aTpaThl BpeMEHU, TO B PABHOBECUN BpeMs ABIVDKEHMUS 110 00erM
IoporaM JOJDKHO ObITh ofuHaKoBO (5 6ayuroB). B nmpormBHOM ciiyyae HAVAYTCS Te, KTO 3aX0YeT
M3MEHUTH CBOE ITI0BeeHIIe, C/IeIaB BHIOOD B IT0JIb3Y OoJiee OBICTPOIL 13 JOpOT. B mcxomHoI cutyanun
9TO IPMBOAUT K paBeHCTBY 25+30x; = 15+70x;. IlockosibKy cymMMapHad 1o exyiunx mo CeBepHoii i
I0sxHOIT Moporam cocrasisieT 100% (T0 eCcThb X + X, = 1), yciaoBue npumer Bug 25+30x; = 15+70(1 - x;)
(3 6amna). Orcroma MoKHO HavTu qoim x; = 0,6 = 60% 1 x, = 1 - 0,6 = 0,4 = 40% (2 6ara).

Ecnn CeBepHyI0 IOpPOTY pacIlIpUTh BTPOE, TO BTPOE YMEHBILUNUTCSA QOMNOJHUTEIbHOE BpeMs I1e-
penBIDKeHNs, CBI3aHHOe ¢ Tpobkamu. Hampumep, ecin 1o paciimpeHHOI BTpoe Jopore moener 60%
MalIIVH (10 KaXxo11 rostoce 20%), TO 3TO Oy 1eT SKBUBAJIEHTHO 10 BpeMeHY CUTyanuy ¢ 20% MaIlH 10
paciupenns qoporn. Takum o6pasom, BpeMs mepeaBrokeHns 110 CeBepHOI Jopore CTaHeT PaBHBIM
25+ 10x; (6 6aIoB). B paBHOBecun cHOBa OyeT HAOIIOAATECS paBeHCTBO: 25 + 10x; = 15+ 70(1 - x3),
OTKyJa HaXxOOUM HOBbIe Koy x; = 0,75 = 75% u x; = 1 - 0,75 = 0,25 = 25% (4 6ana).

Bpems nmepenBIDKeHMS MOKHO HaWITH, IIOJICTABMB PABHOBECHYIO TOJIIO B JIIOOYIO M3 YacTell ypaB-
HeHud. B mcxogHOM cuTyanum oxmpgaemoe Bpemd cocrasigeT 25 + 30 - 0,6 = 43 MuH., B HOBOII
CUTyall¥l OHO CTaHeT paBHBIM 25 + 10 - 0,75 = 32,5 muH. Takum oOpasoM, paciivpeHue TOPOruU
MPUBEJIO K COKpAI[eHII0 BpeMeHN B yTu Ha 10,5 muH. (5 6aju1oB).

Hons aBroMmobunucToB, enyuiux no CeBepHOU mopore BbIpocia ¢ 60 [0 75 MPOIEHTOB. ITO

75
O3HAyaeT yBeJIM4YeHUE B @ = 1,25 pasa, T0 ecth Ha 25%. [l0J1 aBTOMOOMIMCTOB, BBIOMPAIOIIIX

25
IOxHyI0 mopory, HampoTus, ynaina ¢ 40 go 25 IpoOIeHTOB, M3MeHeHNe Mpousouuio B — = 0,625

pasa, TO eCTh YMCJIO aBTOMOGIIICTOB CTaI0 MeHbIie Ha 37,5% (5 6amroB). OTMeTnM, UTO B YCIOBUN
CIIpaIlIMBaeTCs IIPO IPOLIEHTHI, a He IIPOLIeHTHbIE IIYHKTHI, [I09TOMY OTBET BbIpOCia Ha 15% u ynana
Ha 15% sIBJIseTCs HellpaBUJIbHBIM.
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3agaua 2. OH yieres, HO 00elllaa BepHYThCA (30 6asw10B)

KapuiicoH, mocite TOro Kak yjeres OT MaJeHbKOTO MaJbuMKa, PEII 3aHIThCS BbIpaIl[IBAHUEM
bpyKTOB, a MMEHHO S0JIOK M TPYLL Tak CiyumIock, 4YTo B MecTe KyZa OH yJIeTell, C OJHOI 106JI0HY 32
TOJ MO>KHO OBLIO cOOpaTh JINMIIIb OHO SI0JIOKO, a C fiepeBa IPYIIN — TOJIBKO OfHY rpyury. Y Kapicona
661710 100 pyOuteit, mpuueM caskeHell fepeBa IPYLLIN CTOWI 5 pyOuteit, a caxkeHell s010HYN — 20 pyOreit.
IIpu sToM Bca rpsaka Kapicona mmeia miomanb 30 KBagpaTHBIX MeTpoB. OJHO JepeBO IpyIun
3aHMMAJIO IUIOIIAaAb 2 KBaJPAaTHBIX METPA, a OJ{HA J0I0HA — 3 KBaJpaTHbIX METpa.

Kapuiicon Gop1iie Bcero Ha cBeTe JIIOOUT (PPYKTHI M XOUET UX CheCTh Uepe3 Mo KaK MOKHO OOJIbIIIe.
Kakoe MakcumanbpHOe KOJIM4ecTBO PpyKTOB checT Kapicon?

ITpumeuanue: I[Ipednonazaemes, umo Konuuecmeo oepesves (a, Kax credcmeue, u PpyKmos) moxcem
6bLMb MOJILKO YETOUUCTIEHHBIM.

Perenmne

O6o3HauMM 3a X — KOJIMYECTBO SIOJIOK, a 32 Y — KOJIMUECTBO IPyII. 3aMeTIM, UTO KOJIMUECTBO
TPYLI 1 SI6JIOK COBIIAAAET C KOJIMUECTBOM IPYLLIEBBIX U I0JOUHBIX JePEBbEB.

OueBugHO, uTo KapicoH He MOXeT IIOTPATUTh 6oxapie 100 py6ne171 Ha cakeHIbI. To ecTh BCE,
YTO OH IOTPATUT Ha 610K (20 x X), BMECTe C TeM, UTO OH IOTPATUT Ha Ipywmu (5 x y), He JOJDKHO
npessiath 100. Takum o6pasom, moryyaeMm HepaBeHCTBO 20x + 5y < 100.

Taxxe oueBumHO, utTo Kapsicon He Mo)keT Mcosib30BaTh Oosblie 30 KBaApaTHBIX METPOB ILIO-
maqu rpsaaku. To ecTs BCE, UTO OH MOTPATUT Ha 100KM (3 x X), BMECTe € TeM, UYTO OH IIOTPATUT Ha
rpywm (2 x y), He JoJDKHO IpeBsimath 30. Takum oOpasom, ImosryuyaeM HepaBeHCTBO 3x + 2y < 30.

KapJicon nbITaeTcst yBeTMuuTh KOJIMUECTBO (PPYKTOB, KOTOPBIE OH CHECT, TO €CTh MAaKCUMU3UPYeT
BBIpKEHHE X + .

Takxyum 00pa3oM IojJydaeM CUCTEMY:

20x + 5y < 100,
3x + 2y < 30,

X +y — max.

Pemrenmne aroit cucrems! x* = 0, y* = 15, x" + y* = 15.

,
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3apaua 3. ABTOOYC MUIIT METPO? (30 6amwos)

B HEKOTOpPOM ropope KIMBET 2 TPYIIIIBI JKUTEJIE, II0JIb3YIOIINXCS OO0II[eCTBEHHBIM TPAHCIIOPTOM.
40% >XuTejell rOTOBBI 3aILUIATUTh 32 MECSUHBIN MPOe3qHOI Ha MeTpo 2500 py6., a Ha Ha3eMHBIIT
TPAHCIOPT — TONBKO 750 py6. 60% >kuTeelt )Ke, HAIPOTUB, MIPOE3THOI Ha METPO OLleHMBAIOT B 1200
pyO0., a Ha Ha3eMHBIiT TpaHcHopT — B 1800 py©. [Ipu aTOM TpaHCIIOpTHAS KOMIIAaHMS, 00eCIIeuBaloIIas
IIepeBO3KY, MOKET BBIIYCKaTh JMOO OTHEJIbHBbIE IIpOe3qHble Ha METPO M Ha3eMHBINl TPaHCIIOPT,
160 eqUMHBIN — Ha Bce BUABI TpaHCIOpTa. CKOJIBKO IIPOIIEHTOB BRIPYUKM IIOTEpsieT TPAHCIIOPTHAS
KOMITaHMS, €CJIM OHA OTKa)KeTCS OT BBIITYCKa eUHOT0 IIPOe3THOT0?

Permenmne

[7s1 Toro, UTOOBI OIIEHNTH IIOTEPH, HY)KHO HAMTY ONTUMAJIbHbIE I[€HbI IPOE3IHBIX B 00eUX CI-
TyalMax U IOACYNTATh COOTBETCTBYIOILYIO BEIpYUKy. HauHeM ¢ oTAeIbHOrO Mpoe3qHOoro Ha METPO.
40% nromel TOTOBBI 3aIIaTUTH 3a Hero 2500 py6., a 60% — 1200 py6. 3aMeTUM, UTO HUKAKUE I€HBbI
kpome 1200 1 2500 ycTaHaBIMBATDL HE VIMEET CMBICIIA, JOXOM 6y,ueT HIDKe, a HOBBIX ITOKyIIaTesel He
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nobasurcs (5 6amroB). OuennM, Kakoit BapuaHT ayuttte. [Ipu riere 1200 py6. IOKyIIaTh IIpOe3THOI
Ha MeTpo OyjeT Bc€ HaceleHNe ropoaa B KoumuecTBe N ueJOBeK, BBIPyYKa IIPU 3TOM COCTABUT
1200N. Ilpu 1ene 2500 py6. mpoe3gHOV KyHIUT TOJIBKO 40% HaceleHUs, U BBIPYUYKa yMEHbBIINTCS:
2500 - 0,4N = 1000N < 1200N. IToaromy onTumMaIbHbIM Oy[eT IepBbIil BApUAHT C 1eHoit 1200 pyo.
st Beex (7 6aIoB).

[Tpoe3mHoIT Ha Ha3eMHBII TpaHCIIOPT 40% KUTeJel Topofa FOTOBBI KYIUTh 3a 750 py0., a2 60% — 3a
1800 py©. Ecotut mpopaBaTh mpoe3gHOIL BceM, IPUAETCS CHU3UTD IeHYy 10 750, BBIpYUKa P 3TOM CO-
ctaBut 750N. Ecoin sxe mogHATh 11eHy 10 1800, KynIuT IIpoe3 HOI TOJIBKO 60%, HO BBIpYUKa YBEJINMUNT-
cs 1o 1800 - 0,6N = 1080N > 750N (5 6auroB). Takum o6pa30M, IpaBIJIbHO YCTAHABJIMBAsA LIEHbI Ha
OT[eJIbHbIE IIPOe3IHbIe, TPAHCIIOPTHAA KOMIIAaHMA MOKeT IIoIy4duTh cyMmy 1200N + 1080N = 2280N
(3 6asura).

Ecnm xoMnaHus npopaer eqMHBIN Ipoe3aHoM, To 40% HaceleHUs OygeT rOTOBO KYIIUTh €ro 3a
2500 + 750 = 3250 py0., a 60% Hacemenus — 3a 1200 + 1800 = 3000 (4 6amma). OueBMIHO, HYKHO
craBuTh 1eHy 3000 py0., IpomgaBaTh MPOE3THOI BCEM U IOJydaTh BhIpYUYKy 3000N, uTo GojbIie
3250-0,4N = 1300N (3 6amna). Takum 06pa3om, BEIpyUKa B CIIydae IPOJAXKI OTAEIbHBIX IIPOE3THBIX

2280N

3000N

COCTABUT = 0,76 = 76%, TO eCTh OKa)KeTcs HIDKe Ha 24% (3 0auna).

3agaua 4. [lo6po mo>xaynoBarts B paii! (30 6asn0B)

Heb6ounbimroe ocrpoBHoe rocynapcrso Vcna [lapangaits pasgeneno Ha tpu peruona: Cancer Basn,
Pusepcaitn n Bpumknopt. B cTpaHe pou3BOAATCS TOJIBKO CETV AJISA JIOBJIM PBIOBI U ITapyca i
kopabureit. Kpusast npoussoacrBenusix BodmoxkHocredl (KIIB) Cancer Banin onuceiBaercs ypasHe-
HueM y; = 10 — x;, KIIB Pusepcaitnga - y, = 10 - 0,5x,, KIIB Bpumxnopra — y; = 20 — 2x3, Tie x; — ceTn
IS JIOBJIV PBIOBL, a y; — Iapyca aJist KopaoJei.

a) (10 6amnos) IToctpoitre cymmapuyro KIIB Mcna [lapanmaiis.

0) (10 6amnoB) M3BectHo, urto xurenn Vcna [lapamaits Bcerma MOKyIalT CeTI U Imapyca B IIpo-
noprun 2 K 3. CKOJIBKO ceTell IS JIOBJIV PBIOBI U ITapycoB I Kopabieil OyaeT Ipou3BOIUTHCS B
Ka’KJIOM permoHe?

B) (10 6asoB) [IpenmonoXuM, UTo MpeaIOUTEHNUS )KIUTEJIE OCTPOBa U3MEHIUINCh. Tereps OHM
ITOKYIIAlOT CeTY U Iapyca B mporoprun 3 K 2. Ha cKoIpko M3MEeHUTCS CyMMapHOe IIPOU3BOJCTBO
ceTell I ITapyCOB 110 CPABHEHMUIO C IIPEIbIAYIINM ITYHKTOM?

Perenmne

a) 3aMeTuM, UTO aJIbTepHATUBHBIE M3EP>KKY IIPOM3BOJCTBA X B PETMOHAaX CJIeyIoIIye:
B Cancer Bamnnu — AC, = 1;
B Pusepcaiine - AC, = 0.5;
B bpumxnopre - AC, = 2.
IToctpoum cymmapnyro KIIB B cooTBeTCTBME C IMpaBMIJIOM, UTO AJIbTEPHATUBHBIE U3OEPKKI
BO3pAcTalOT C POCTOM IIPOM3BOACTBA. 3HAUNT (CIeBa — HaIlpaBo) IepBblil yuacTok KIIB Oymer
COOTBeTCTBOBATh PuBepcaiiny, Bropoit — Cancer Bamnu, Tpetuit — bpumxmnopry.
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6) IloTpeGieHre x ¥ y B IpONIOpIUM 2 K 3 MOKHO (OpPMaJIM30BaTh C IIOMOIIBI0 ypaBHEHMUS
3x = 2y wm y = 1.5x. [loctpoum 3ty mpsmyio Ha rpaduke u HaitmeMm IepeceueHne c¢ KIIB.
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BupHo, 4TO mepeceueHMe COOTBETCTBYET TOUKE (20; 30), sHaunT Ha octpoBe HMcna Ilapanaii3s
npousBoautcs 20 ceTeit OIS JTOBIU PBIOBI U 30 IMapycoB s Kopabiieri.

OcTanoch onpeaeanThb, CKOJIBKO KaKJ0r0 TOBapa IIPO3BOAUTCA B KaXIOM permoHe. 3aMeTUM,
uTo Touka (20; 30) — 3TO TOUKA U3JIOMa, MHAUE TOBOPS — 3TO KPAIHIA IIpaBas TOUKA JJIsI yUaCT-
ka KIIB, cooTBercTByIOIIEro pernony Pusepcaiin, u KpaiiHas jieBas Touka mig yuactka KIIB,
cooTBeTCTBYMoLIero pernony Caxcer Bamnn. 3HaunT Bce ceTu IJIsl JIOBJIM PHIOBI IPOM3BOIITCS
Pusepcaitmom, a Bce mapyca ais kopabieit — Cancer Basuu u BpumpxmnopTom (o 10 mapycos B
KaKIOM).

OtseT: B Cancer Bannu - 0 cereit u 10 mapycos,

B Pusepcaringe — 20 cereit u 0 mapycos,

B bpumxnopTte - 0 cereit n 10 mapycos.

B) ITorpebienne x m y B mpomopuuu 3 K 2 MOXKHO (popMayin30BaTh ypaBHEHMEM 2X = 3y VN

2
y = —x. Ilo aganoruu c npegpIAyINMM IIyHKTOM IIOCTPOMM 3Ty IPAMYI0 Ha rpaduke U HaiigeM

nepeceuenne c KIIB.
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Bunso, uro nmepeceueHne coorsercTByeT Touke (30; 20). CymmapHO mpomsBogurcs 50 ceTeit u
I1apycoB, POBHO KaK U B IIPEABIAYIIEM IIYHKTE, [IO9TOMY OTBET — CYMMapHO€E IIPOM3BOACTBO HE
M3MEHMIIOCH.




