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Penienuss KOHKYpCHbIX 3a4aHUH

3apaua 1. (5 6annos)

[Tpennpunumarens M. nmpugymasn, Kak chenaTb Bcex Jitoged Gorade. OH pasocsan muchbma
10 cBoMM npy3bsM C MpeAsoKeHHeM KaxkKaoMmy u3 HuX 3amitatutb M. mo 100 py6seii, a 3atem
OTIIPaBUTh TaKWe Ke MUCbMa APYyruM cBouM 10 npy3bsM C MpenoKeHHEM KaXKIOMY H3 HHUX
npucaatbh ornpasutesio nucbMa 100 py6sell U OTHpaBUTb Takue e NHCbMa JIPYTHM CBOUM
10 npysesiM ¥ Tak nasee. B uTore Bce yuaCTHHKH MOJYYalOT BHIMOLY: KaxAbH (Kpome camoro M.)
ornaet 100 py6.seit u noaydaer B3amer 1000 pyOseii. [lelicTBUTENBHO JIM 3TA CXeMa MO3BOJUT BCEM
ee y4acTHHKaM 3apaboTaTrh?

Pewenue. Eciyv 4yuca0 y4aCTHUKOB CXeMbl KOHEYHO, TO CUCTeMa fIBJsSeTCS 3aMKHYTOH U CyMMa
JleHer B HeH (pUKcHpoBaHA. 3HAUUT, €CJAU XOTs Obl Y OAHOTO YeJoBeKa MOJYUHUTCS BBIUIPATh, TO
Ha#zeTcss XoTsl Obl OAUH 4YesoBeK, KOTOpbld mpourpaet. [loatomy Bcem 3apab6oTaTh € MMOMOILbIO
TAaKOH CXeMbl He MOJyuyduTcs. DTO, OAHAKO, He O3HAuaeT, YTO HUKOMY He yaacTcs 3apaboTaTh.
Bo3MoxKHOCTb MosyueHHs MPUOBIIA YIaCTHUKAMH CXeMbl 3aBUCHUT OT TOTO, HACKOJBbKO PAllMOHAIBbHO
BeyT ceOs JIIOIH.

PaccMoTpuM cHauasna cuTyauuio, B KOTOPOH Bce JIIOAM BeAyT ceOsi pauroHanbHO. onycTum,
4TO KaxK[blll YeJOBEK MOXKET M0y4yacTBOBAaTb B CxeMe He OoJiee OJHOro pasa. Tak Kak Mo Halle-
MYy TPEATNoJOKEeHUI0 YUCIO0 YUaCTHUKOB CXeMbl KOHEUHO, TO B HEKOTOPbIH MOMEHT 00513aTeJIbHO
OCTaHyTCS Te, KTO Ha MOCJeJHEM 3Tare MOJY4YHIH MUCbMO, HO He MOTYT TepecjaTh ero ApPyrum
JIIOISIM, He SBJISIOLIMMCS yUaCTHUKAMH cXeMbl. Takue JIIOAH OTKaXKyTCsl y4acCTBOBATh B 3aBEOMO
yOBITOUHOH /I HUX CXeMe, TaK KaK OHM JOJ/DKHBI 3aMJIaTUThb OTIPABUTE/IO NMUCbMa, HO He MOT'YT
HUYero MoJiyduThb B3aMmeH. Jlajee, y4acTHUKHU CXeMbl, KOTOpbIe MOCHIIAIOT MUCbMa Ha TMPeIo-
c/JeHeM 3Tare, TakxkKe He MoJydaT HUKaKHX IOXOMOB, TaK KaK Te, KOMy OHM IOCJadd MHCbMa,
OTKa)KyTcs y4acTBoBaTb B 3ToM. Ho Torma yke yyacTHHKaM TpeANoOC/eHEr0 3Tarna He BHIFOAHO
y4acTBOBaTh B cXeMe, U Tak jaagee. Cjefys Mo NaHHOW Liernovyke pacCyXAeHHH K caMOMy Hadamy
CXeMbl, Mbl yOenumes, 4To Te, Komy M. oTnpaBuJ/ nepBble MUCbMa, OTKAXKYTCS MPUHUMATh yyacTHe
B 3TOM HauuMHaHUM. TakuM oOpa3oM, ujes npeanprHumaress M. paboratb He O6yneT — eMy HHUKTO
He 3aMJaTHuT.

[lono6GHble cxeMbl Ha3blBalOTCS NMUpamMuaaMu. Ha npakTuke 6oJibllioe KOJUYECTBO JIOJEH OKa-
3bIBAETCSI BOBJIEUEHHBIMHU B TaKHWe CXeMbl. DTO MPOUCXOAUT H3-32 TOT0, YTO JIOAW He BCeraa
BelyT ce0sl pallMOHaJbHO. Bo-NepBbIX, JIOAM, HE TIOHUMAsi MeXaHU3Ma MHPaMU/bl, MOTYT MPHUHATb
omnboUyHOoe pelleHHe 00 yyacTUu B HeH. Bo-BTOpBIX, HaKe ecsud JIOAU MOHUMAIOT 3TOT MeXaHU3M,
OHHM HafleloTCS 0KasaTbCsl yMHee APYTHX U 3apaboTaTbh 3a cueT APYrUX, MeHee paLMOHAJbHbBIX
C MX TOUKH 3peHHsl YUaCTHHUKOB. MHBIMU C/J0BaMH, OHH PaCCUUTHIBAIOT, UTO HE OKaXKyTCs B YHUCJE
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MOCJeAHNX KeJalolINX yyacTBOBaTh B MUpPaMuie. A Bce, KpOMe CaMBIX MOCAEAHHUX YYAaCTHUKOB
NUpaMUBl, AeHCTBUTENBHO 3apabaTbiBatoT!

OTMeTUM BaxKHYI0 pOJb MPEANOJOoKEHUS] 0 KOHEYHOCTH yUaCTHUKOB CXeMbl U aHaJOTHMYHOro
10 CMbICJIy NPEAMNOJIOKEHUS O TOM, YTO KaK/AblHl y4aCTHUK MOXKeT ydyacTBOBaTb B CXeMe He OoJee
ofHoro pasa. Ecau «nmupamunga» pacTsiHyTa BO BpeMeHH, TO YUCJO ee YYaCTHUKOB, BOOOLle TOBOPS,
MOXKeT OBITb HeOrpaHHYeHHbIM. TaK pab0Tar0T MHOTMe roCylapCTBeHHble NEHCUOHHBIE CHCTEMBI,
KOT/Jla 4eJIOBEK Ha MPOTSXKEHHUH CBOEH TPYNOBOH JeTeJbHOCTH OTAAeT HEeKOTOPYIO O/ CBOEro 3a-
paboTKa B pacrnopsikeHhe MeHCHOHHOI0 (POHJAa U TeM CaMbIM (PMHAHCUPYET HbIHELIHHWX MEeHCHOHEPOB,
a 1ocJie BBIXOA Ha MEHCHIO MOoJiyyaeT MEHCHUIO 33 CYeT OTUMCJAEHUH paboTaoluX JoaeH.

3apaua 2. (5 6annos)

OnvH 5KOHOMHUCT MpPoBeJ 6OJbILIOe UCCAE0BAHHE, B KOTOPOM OLIEHUJ [JI51 KayKAOT0 perdoHa
Poccun unc/ieHHOCTb HacesieHHs], YUCJ/I0 3aHAThIX, CPEIHIO 3apabOTHYIO MJaTy, YPOBEHb PacXoI0B
HaceJleHUS] U HEKOTOpble Ipyrue AeMorpadpuueckrde ¥ coluuabHO-3KOHOMHUYecKHe napaMeTpel. Korna
y Hero CIpPOCHJIM, KaKOBa cpelHsis 3apmJsara B Poccuu, oH cKasaj, YTO 3TO JIeTKO MOACUYMUTATh,
CJI0XKHB CpelHMe 3apIJaThl 10 peruoHaM U pas3fiesuB 3aTeM 3Ty CyMMYy Ha 4YMCJO peruoHoB. Ye-
pe3 HEeCKOJIbKO CEeKYH] SKOHOMHCT 3aMeTHJI, UTO TaKOH CI0Cco0 JACT HE COBCEM KOPPEKTHYIO OLEHKY
cpenHel 3apaboTHOH mJaTel B Poccuu M 4TO HYKHO MCMOJb30BaTh APYroi Meton pacuerta. Kak Bol
oymMaeTe, oYeMy IMpeasoKeHHbIH crnocod pacyeTa AACT HEMPaBUJIbHYIO BEJHUUHY CPeIHEPOCCHH-
cKoii 3apaboTHol nyaThl? Kakol crocob pacueta Bbl Obl MpeaoxKuad, UMest pe3yabTaThl JaHHOTO
HccJ/IeJOBaHUS?

Pewenue. [lpennoxeHHblll U3HAUaJbHO CNOCOO AaeT OWIMOKY, MOCKOJBbKY OH He YYHUTHIBaeT
JOJII0 3aHATBIX JIULL B PETHOHe OTHOCHTEJIbHO OOL1ero KoJnyecTBa 3aHATHIX B cTpaHe. B kauecTse
MPOCTOr0 MPUMepPa PacCMOTPUM CTPaHy, B KOTOPOH €CTb BCEro JBa perdoHa. B ogHOM M3 HUX UHCJO
3aHaTeIX paBHO 100 yesoBek, a Bo BropoMm — 20. Eciiv B mepBoM peruoHe cpeiHsis 3aprjaTa paBHa
10, a Bo Bropom — 20, TO nepBbId NpeJioKEHHBIH MeTOJ OLEHUT CPefHIO 3apmjaTy 1o Bcel

CTpaHe Tak:
10+20

2

OnHako 3TO He COOTBETCTBYeT HeHcTBUTebHOCTH. [lo onmpenesenuio, cpenHss 3apmJjaTa Mo BceH
CTpaHe — 3TO CyMMapHas orJjarta Tpyla, AejeHHas Ha obllee yuciao 3aHATHIX. [loaToMy B 1aHHOM
NpUMepe CpelHsis 3apijiaTa paBHa

15.

100 x 10+20 x 20 1400 35
100+20 120 3~

Paccmorpum obuiuii ciyuait. O603HauuM 3a & uucsao perrnoHoB B Poccuu. ¥ uccienoBatess
UMeIOTCSl JaHHble O UMCJEHHOCTH 3aHSITOrO HaceJeHUsl B KaxKIOM pernoHe N, i = 1,2,... k,
a TakxKe JIaHHbIe 110 CPeJHUM 3apriataMm B Kaxnom peruone Wi, i =1,2,..., k. Torna cymmapHas
3apmsiara B i-M peruoHe paBHa W; x N;, i = 1,2,...,k, a cymmapnas 3apnsara no sceil Poccuu
paBHa Wi x Ny + Wy X No+ X + W), x N,. O61iee uucno 3auateix aul B Poceun paBHo Ny +No+. ..+ N.
CaienoBaTe/ibHO, CpelHsis 3aprnJaTta B Poccuu MoxKeT ObITb BbIUMCJ/IEHA Kak

‘VlXNl—F‘VQXNQ—f—...—F‘WkXNk
Ni+No+ ...+ N, ’
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3apaua 3. (5 6annos)

Muorna sropu (pupmbl, MpaBUTEIbCTBA) NMPEANPUHUMAIOT 3aTPATHbIE IEHCTBUS, He HECYIIHe UM
NpsSIMOM BBITOABI. Tak, HCMAHCKUU KOHKHCTanop JpHaH Koprec cxker cBoM KopaOsu MpH BhICAIKe
B Mekcuke; MHOTHe rocynapcTBa noanucaid KMoTCKUE mpoTokoJ, B3sB Ha cebs 00si3aTesbCTBA
OT'PaHHUYUTh yPOBEeHb BHIOPOCOB B aTMoc(epy BpPeAHBIX MOOOYHBIX MPOAYKTOB MPOMBIILIJIEHHOTO
NPOHU3BOJACTBA; JIOAU MOKYNAaloT AOpOrde abOHeMeHThl B (DUTHeC-LEHTPbl, 3Has, UTO 3aBeOMO
He CMOTYT 4YacToO TyAa XOOWTb. UTo oObenuHseT BCe 3TU AelcTBUS? 3auyeM JIOAM MOTYT TakK
MOCTYMATh?

Pewenue. Bo Bcex onucaHHBIX CJaydasix Joad (MPaBUTENbCTBA) MPENNPUHUMAIOT 3aTPATHBIE
NeHACTBUS, UTOOBI OTPAHUYUTb MHOXKECTBO CBOMX BO3MOXKHBIX JeficTBUH B OynylueM. [Ipu HekoTOpBIX
BapvaHTaxX Pa3BUTHs COOBITHH Yy HUX MOTKeT BO3HUKHYTb COOJIa3H OTKJOHUTbCS OT CBOUX JOJIO-
CPOYHBIX MJ1aHOB. OHU MOTYT pPelIUTb PeTHPOBAThCsl Ha KopabJsix, NepecTaTh XOAUTb B (PUTHeC-KIY0
WJIHA Pe3KO YBeJHYUTb BPelHOe JJI OKPYy2Karmlled cpeabl NPOU3BOACTBO. Eciu Xe 3apaHee JULIUTH
ce0si BOSMOXKHOCTH TaK MOCTYMHUTb, MOXKHO AOCTHYb OoJsiee BBITOAHOTO pesynbrarta. CoJpatel, 3Has,
YTO OTCTYyNaTh Hekyna, OyAyT Jydlle ApaTbCsl; YeJOBeK, KYNMUBIIMH aOOHEMEeHT, cKopee MOUIET
B (pUTHeC-LIeHTP, TaK KaK JeHbI'H OH yxXKe MOTPaTHJ, U TaK JaJee.

3anaua 4. (7 6annos)

Korna mpaBuTesbcTBO HEKOTOPOH CTpaHbl 00CYXKAaeT BO3MOXKHOCTbH TIOBBIILIEHHS BO3pacTa
BBIXOJla Ha MEHCHIO0, HAaUOOJIbLINH MPOTECT 3TO BBI3BIBAET Y TeX XKUTeJseH, KOTOpble NOJKHbI OblIH
6bl COBCEM CKOPO CTaTb MeHCHOHepaMHU. JIIOAW cpeqHero Bo3pacTa, a TakKe MOJOIEXKb OTHOCATCS
K MOBBILIEHHIO IEHCHOHHOTr0 Bo3pacTta 6oJiee TepIHUMO.

a) He ctpanHo qm ato? Kasanoch 6bl, MoBbILIIEHHEe BO3pacTa KOCHETCS KaXKAOTO I'PaKJaHHHA,
a He TOJIBKO TOro, KTo coOupaeTcsi YUTH Ha MeHCHI0 B OmauxKaiiuee BpeMsi. Uem Brl moxkete
OOBSICHUTb 3TOT (DAKT?

0) DKCrepThl MPeJIOKHUIN MPABUTENbCTBY CAEAYIOLIYI0 CXeMy TOBBIILIEHHS Ha D JIeT Bo3pacTa
BBIXOJA Ha MEHCHIO: NPaBUTENbCTBO CErofiHs 0OBSABJSAET, UYTO C 3TOro roaa B TedeHue 10 set meHcu-
OHHBIH BO3pacT OyaeT MOBLILIATHCS HA MOJTOAa KaxAblH rof. KakoBbl npenMyllecTBa U HEJOCTaTKH
3TOoro crnocoba’?

Pewenue.

a) OObsicHeHHe 3Toro 3 (deKTa KpPOeTcs B TOM, UTO JIOAH OUCKOHMupytom cBoe Oymyliee
6/1arocoCTOsIHME: C TOYKH 3pEHHsl CETrOAHSILHEro AHS MoJydeHHe 3aprjaThl cefyac MpUHeceT
60JIbLIYIO MOJIE€3HOCTb, YeM MOJydyeHHe TaKOH 2Ke 3apIlyiaThl uyepe3 HeleJso; ChbeCTb LIOKONALKY
CerofiHsl MpHUsiTHee, YeM ChEeCTb TAKYl0 »Ke ILIOKOJNAAKy 3aBTpa; YIJIATHUTh LITpad 3a HapylLleHHe
MPaBUJ IOPOXKHOTO BHUKEHUS CETOJHSl HENMpUsATHee, UeM 3aBTpa. DTO MPOUCXOAUT U3-3a (haKTopa
HeoTlpelle/IeHHOCTH (10 CJIeNYIOIIero neproaa MOXKeT UTO-HUOYAb CAYUHUTBCS), H3-3a YITyILIeHHOH
BBITOZIBI ([€HBI'H, MOJyUYeHHbIE CEeroqHs, MOKHO MOJIOKUTh Ha HENO3UT U MOJYUHTb B CJedYIOIeM
Tleprojie TIPOLIEHTHI) U MPOCTO H3-3a TOTO, UTO JIIOAU HeTepreauBsl. JlJist JMonel npeaneHCHOHHOTO
BO3pacTa MOBbILIEHHEe BO3pacTa BbIXOJa Ha IEHCHIO 3aTparuBaeT UX camoe OauxKakluee Oynyliee,
B TO BpeMs KaK Ha MOJIO[€’KU 3TO U3MeHEHHe MOXKEeT OTPa3UThbCS JIMILb B J0JTOCPOYHOH MepcreKTrHBe
(OHO COKpAaTHT KOJIMYeCTBO LIOKOJIALOK, KOTOpPble OHH CMOTYT cbecTb udepe3 30 JieT, HO H3-3a
IMCKOHTHPOBAHHS OHU CeHuac TMPUIAIOT MaJieHbKOe 3HaueHHe YAOBOJBCTBHIO OT 3THUX LIOKOJAMIOK).
[TosToMy mpu OfMHAKOBBIX B3IJsALaX Ha MPoOJeMy MOBBILIEHHs TEHCHOHHOTO BO3pacTa MOMKUJble
JIIOAM OyoyT NMPOSIBJSATE FOPasfo 0oJbllee HeJ0BOJbCTBO, YeM MOJOLEXb.
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6) [IpenMyliecTBO NaHHOU CXeMBI 3aKJIOUAETCS B TOM, UTO IS JIIOAEH, KOTOPBIM NPEICTOUT
BBIXOJ, Ha MEHCHI0 B OaMvxKaHlieM OyaylieM, 3TOT Mepexof OydeT MEeHbLIMM IIOKOM, YeM OJHO-
MOMEHTHO€e pe3Koe MOBbIIlIeHHe MEHCUOHHOr0 Bo3pacTa. Y Jiofel MOSIBUTCS BO3MOXKHOCTb Jyyllle
TMOATOTOBUTBCS K HECKONBKHMM JIMIIHUM IOfiaM paboThl U epecMOTPeTb CBOU (DHHAHCOBBIE CTPATETHHU.
Jlns mpaBUTe/IbCTBA 9TO O3HAUAET MeHblIMe MONUTHYeCKHe PUCKH. HemocTaTok 3ak/ioyaercs B TOM,
4TO eCJIM CYLIeCTBYeT TeKYLIMH AeuUUT Olo/KeTa MeHCHOHHOro (POHIA, TO NMpeJoXKeHHbIH MeTO
He M03BOJIUT PelIUTb NpobJeMy ObICTPO HJIM [aKe B TeueHHe HeCKOJbKHX JieT. B poarocpoyHom
nepuone, Korna pedopma 3aBepmintes depes 10 gset, cucrtema Oymet 6osee c6asaHCHPOBAHHOM.
OnHako 10 TOro, Ha MPOTSI2KEHUH ITHX JeT, HeoOX0nUMO OyneT U3bICKAaTh UCTOUHHUK MOKPLITHS
CJIOXKUBLIErocs Ae(UIUTa.

3apaua 5. (7 6annos)

B MuHucTepcTBe TpaHCIOpPTa 3aMETHJIM, YTO BCKOPE MOCJ/e MOBbILIEHUST TapU(OB Ha 3JEKTPO-
SHEPrui0 PaCTYT IeHbl Ha KeJe3HONOPOXKHbBIE YCIYTH, MPUUEM KaK Ha MepeBO3KH TEMJ0BO3aMH, TaK
¥ 37eKTpoBo3aMu. C LeJbl0 yaepKaHUsl POCTa LI€H Ha MEePEeBO3KH OHU MPEAJIONKHUIN OrPaHUYUBATD
OTITyCKHbIe Tapu(bl HA 3JEKTPOIHEPTHUIO IJI5 KeJe3HONOPOKHUKOB. Kak Bel mymaere, mo3BosuT
JIU peryJupoBaHue Tapu(oB Ha 3JEKTPOIHEPrUi0 M306eKaTb POCTa IeH Ha >KeJe3HONOPOXKHbIE
MepeBO3KHU?

Pewenue. C oqHON CTOPOHBI, POCT LieH Ha MepPeBO3KY I'PY30B KeJe3HOLOPOXKHBIM TPaHCIIOPTOM
MOXKeT OBITb BbI3BaH POCTOM LieH Ha 3JeKTposHepruio. M3-za Gosee mopororo ajekTpHyecTBa
YBEJIUUUBAIOTCS HU3JIEPKKH Ha TPAHCIOPTHPOBKY I'PY30B C TOMOLIbBIO 3/JEKTPOBO30B, a POCT LieH
Ha TepeBO3KY C MOMOIIbIO TENJOBO30B MOXKET ObITh C/lEICTBHEM POCTa IeH Ha B3aHMMO3aMeHseMbIi
toBap. C apyro#l CTOpOHB, HEOOXOAUMO IOMHHUTB, YTO NOCAE 3MO20 He 3HAUUT U3-3a 9mozo.
OueBHIHO, UTO 3/E€KTPOIHEPTUsl — He eJMHCTBEHHbIH MCTOYHHK PACXOI0B 2KeJIe3HOLOPOKHBIX
kKoMnaHui. Tak, pocT LeH Ha 3JeKTPOIHEPruio MoxKeT ObITb BbI3BaH POCTOM LieH Ha yrojb —
ocHoBHoe TonuBo TILL u 'PIC. Takum o6pasom, pocT LeH Ha yrojb MOT CIPOBOLUPOBATb U POCT
lleH Ha MepeBO3KH TPy30B TEIJIOBO3aMH, U POCT LieH Ha 3JeKTPO3HEPrHIo, UTO, B CBOIO OYepelb,
TOBJIEKJIO POCT LieH Ha MepeBO3KH I'PY30B 3/JeKTPOBO3aMU. YcIeX MOJIUTHKH CAEePXKUBAHUS POCTA
LleH Ha [1epeBO3KH C MOMOLLbI0 OrPaHHYEHHUS LieH Ha 3JEeKTPOIHEePruio 3aBUCHUT OT HaCTOsLIeH
TMPUUMHBl POCTa LieH Ha MepeBO3Ky TOBapoB. Ec/iM MMes MecTo poCT LieH Ha Yrosb, TO OrpaHHYeHHe
[leH Ha 2JeKTPOIHEPruio He OTPA3UTCs HA lleHaX Ha »KeJe3HONOPOXKHbIE MepeBO3KHU C TOMOLIbIO
TENJIOBO30B, U, COOTBETCTBEHHO, 3((eKT pocTa LieHbl B3aHM0O3aMeHsIeMoro ToBapa OyneT TOJKaTh
LleHbl Ha MepeBO3KHM C MOMOLIbI0 3/€KTPOBO30B BBepX. B Takol cUTyallMM BJIMSIHHE TOH Mepbl
Ha KOHeuHble TapU]bl NepeBo30K OyneT He3HauuTe  bHbIM. ONHAKO eCsld POCT LieH Ha MepeBO3KH
NeHCTBUTEJNbHO Obl/]1 BbI3BaH POCTOM LieH Ha 3JeKTPOIHEPruio, TO MNpelJioKeHHas! MOJUTHKA OyreT
3(ppeKTUBHOH.

3amaua 6. (7 6annos)

a) V3BecTHbl npuMepbl, KOTa MPOU3BOIUTENH O(UCHBIX MPOTPAMMHBIX MAKETOB (COCTOSILIUX M3
TEKCTOBOI'O PeNaKTOpa, JeKTPOHHOU TaOJHUIbl, PefaKTOpa Mpe3eHTalHul U T.11.) TIPOAAIOT pa3Hble
BapHaHThl 3TUX MAKETOB 10 pasHbIM lleHaM. Hanpumep, naker «Office nas noma u yuebel» KoMnanuu
Microsoft, cocTosIlIUK U3 YeTblpeX OCHOBHBIX MPOrpaMM, CTOWUT B 7,5 pa3 jelleBse, 4eM MakeT
«Office mpogeccronanbHbIl», COCTOALIMN U3 CeMM MPOrpaMM (Tex ke YeTblpex, 4TO B MEPBOM
nakeTe, U TPeX HOMOJHHUTENbHbIX). [0 0TIeIbHOCTH MOKyNaTh NpUJIoKeHHs Heqb3s. OObscHUTE, KaK
oObelMHeHHe NporpaMM B Takve HaOOpbl M03BOJISET KOMIAHUHU YBEJHUHUTh NPUOBLIb MO0 CPaBHEHHUIO
C mpofaxked mporpamm o OTAeJbHOCTH.



MexnyHaponHeiil wKonbHEIH KOHKYpce POl — 2012. Pemenus.

6) Kpome o6bennHeHHs] MporpaMM B KOMILJIEKTHI, Y TOJHUTHKH LEeHOOOPa30BaHHUs KOMIAHHH
Microsoft ectb Takxe ciaenymolias ocobeHHocTb. Ecau Bl xotute ycraHoBuTh maket «Office
IJis 1oMa ¥ yueObl» Ha TPH KOMIIbIOTEpPA, TO MOKyMKa o0oinercs Bam He B Tpu pas3a mopoxe, yeM
ecsid Obl Bbl moKymaau mporpaMMmy Ui ONHOTO KOMIIbIOTepa, a ToJbko B 1,35 paza. OObsicHUTE,
KaK TaKas CKHJKa MOKYIaTe/siM, XKeJalIUM NPUOoOPECTH HECKONbKO eIUHHUIL MPOAYKTa, MO3BOJSET
KoMnaHuu Microsoft yBeqnunuTh CBOIO MPHUOBLIb MO CPABHEHHUIO C HAa3HAYeHHEM eIMHON LieHbl 3a
eNUHULY MPOAYKIMH, He 3aBUCSLIEH OT o6beMa MOKYTIKH?

Pewenue.

a) PasHble moTpebuTe/M 10-pa3HOMY OLEHHBAIOT O(QUCHBIE TPOrpaMMBbL: KOMY-TO G0JIblle HyKeH
TEKCTOBBIH MpoLleccop, KTO-TO Yallle MOJNb3yeTcsl PeAaKTOPOM 3JeKTPOHHBIX TabJIHlL, a IJs KOro-TO
rjaBHas PyHKIUS — co3naHue npe3eHTanwi. COOTBETCTBEHHO OTJIMYAIOTCS U JeHEXKHble CYMMBI,
KOTOpble OHU TOTOBBI MJATUTh 32 KaxXKAbld NpoAayKT. Ecau npopaBaTh NporpaMMel MO OTAENbHOCTH,
TO Ha Ka)KAYyl0 M3 HUX MPUIETCS HAa3HAyaTb €AUHYI0 LEHY, U ecJd 3Ta oHa OylneT BbICOKOH, TO
Te noTpebUTeNH, KOTOpble LEHAT JaHHYI0 NpOrpaMMy MeHblle, He KynsT ee. Ecau xe 3Ta 1eHa
OyneT HHU3KOH, TO MPOrpaMMy KymnsT OoJblile nMoTpeOuTesNed, HO camble MJaTexkecrnocoOHble U3 HUX
3amn/1aTAaT CyLleCTBEHHO MeHblle, yeM MOIJIH Obl.

Onnako o6uias cymma, KOTOPYI0 FOTOBBI 3aMJIaTUTh 32 KOMIJIEKT MPOrpamMM MOTpeOUTeNH U3
TOH WJIM MHOH TI'PYIbI, BIIOJHE MOXKeT ObITh NMPUMEPHO ONMHAKOBOW, U TOTAA Ha3HAYEHHE LIeHbI
nakeTa B BUJE 3TOH oOLIed CyMMbl MO3BOJIUT NPOAATH TOBAp BCEM M B TO Ke BpeMs 3aCTaBUT BCeX
MJIATUTh MPUMEPHO CTOJbKO, CKOJBKO OHH TFOTOBbI. UTOOBI Jyullle MOHATb 3TY JOTHKY, PACCMOTPUM
caenytomuil npumep. [lycTe ecTb nBa morpeduTessi, KaxKIAbl U3 KOTOPHIX MPeAbsBJSET CIPOC
Ha JIBe TPOrPaMMbl: TEKCTOBbIH Mpoleccop U penakTop mpedeHTauui. CyMMBbI, KOTOPble KaXKIbIH 13
HUX TOTOB 3aMJ/JaTUTb 32 MPOrpaMMbl U 3a UX HaOOp, MpeacTaBJ/eHbl B TabJHULE:

[Torpe6utens A | [Torpebutens b
TekcToBBIH Mpolieccop 100 70
Penaktop npesenrauuil 70 100
Ha6op 170 170

Ecsu Obl pou3BoaMTE b HA3HAUAJ LIEHY Ha KaXKAblH MPOAYKT B OTAENbHOCTH U MAaKCHMHU3UPOBaJ
BLIPYYKy!, TO OH OBl HasHaumsa LeHy 70 Ha o6e NporpaMMbl, o6a MoTpeGuTesss Obl KYMHJIH
M TEKCTOBBIH IpOLIECCOpP, U PelaKTOp Mpe3eHTalUH, BbIpydyKa Mpu 3ToM paBHsaach Obl 280 1. e.
Ecnu e mponasate mporpaMmel B Habopax 1o neHe 170 g. e. 3a Ha6op, To 06a MoTpeOUTeNs KyTAT
Habop u BeipydKa coctaBuT 340 1. e.

Kpome Toro, mpousBoauTe/sb MOHUMAeT, YTO CYLUECTBYeT HECKOJIbKO TpyII MoTpebuTeseld,
MPECTABUTENH KOTOPBIX CYIIECTBEHHO OTIMYAIOTCS TJIaTeXEeCNOCOOHOCThIO (HanpruMep, KPyTHble
KOMIIaHHUHM TOTOBBl 3aMJIATUTh CYIleCTBeHHO OoJiblle, 4eM CTYAEHTBI, HCIOJb3YIOlIHe KOMIbIOTep
noma). UToObl MaKCMMHU3HUPOBATh JNOXOMA, MPOM3BOAMTEJNIO ObIJIO Obl BHIFOJHO MpoAaBaTh HaboOp
NpOrpaMM MpeNCTaBUTESIM KaxKA0H I'PYNIbl KMEHHO 33 TAKyI CYMMY, KOTOPYIO KaXKIbld U3 HUX
rOTOB 3aMJaTHUTb, HO JOOUTbCS 3TOr0 HEMPOCTO: KPyMHble KOMIAHWU CTaJu Obl OTHPAaBJATH 3a
MOKYNKaMH CTYIEHTOB, ecu Obl AJs TeX ObljJa CyllleCTBeHHas CKUAKa. PelleHue 3akjrouaercs
B OCO3HAHWM TOTO, YTO MPEACTABUTEJISIM PA3HBIX TPYII HYKHbI pa3Hble HaOOpPbl MPOrPaMM: HalpuMep,
€CJIM KTO-TO NpelbsiB/geT CIPOC Ha CPEACTBO yNpaBJ/eHUs 0a3aMu JaHHBIX MM MeHe[Kep NPOeKTOB,
TO OH, CKOpee BCero, AeJaeT MOKYNKYy AJas KoMmnaHHUH. [I03ToMy MOXHO NpoaaBaTb HECKOJbKO

1N&aKCI/IMI/ISZIIII/IS:l BBIPYYKH — pe€30HHas MPEAIocChlJiKa, TaK KakK U3AEePXKKH HpOI/ISBO[II/ITEJ'Ief/'I NIpOrpaMMHOTO obecrneye-
HUA NMPAKTHYECKU HE 3aBUCAT OT KOJHYECTBA NMPOAAHHBIX KOITHH.
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BUJI0OB HaOOPOB, KaXKIbld — [J51 CBOeH rpymnmnel notpeduteneil. Hanpumep, Habop A/s nomaliHero
MCII0Jb30BAHHUS] MOXKET BKJI0YaTh TOJbKO OCHOBHBIE MPOTPAMMBI U CTOUTD JElIeBJe, TOTAA KaK MakKeT,
COCTOSILLIMH B TOM UHcJie U3 MPOdheCcCHOHATbHBIX MPOTPAMM — CYIIEeCTBEHHO nopoxe. JlomariHue
NoJIb30BaTeN M He OyAyT MOKYyNaTb Npo(ecCHOHaNbHBIA MaKeT, TaK KakK OH [Jif HUX OueHb A0pPOr
M BKJIIOYAeT He OUeHb Hy>KHble MPOrpaMMbl, a KPyMHble KOMIaHUKU He OynyT MOKynaTh AOMAalIHUN
MakeT, TaK KaK B HEM HeT HEOOXOMMMBIX JJIsi HUX nporpamMMm. Takum o6pasom, notpeduteau u3 6oJsee
nJ1aTekecrnocoOHOW Tpymnnel OyAyT MNJAaTUTh OOJibllle, UeM NMOTPeOUTEIN U3 MeHee MJIaTeXKeCrnoCoOHOH
TPy

3aMeTHM TakKxKe, UTO MPOAAXKa O(UCHBIX MPOrpaMM B HaBOpaxX MOKET ObITb JelleBJie OTAENbHON
MPONAXKU: He HY>KHO 3aMHUCBIBATb HECKOJbKO AMCKOB (€C/JM MPOrpaMMbl MPOMAITCS Ha MUCKAX),
YVNaKOBBIBaTb HX B HECKOJBKO KOpobok U T. m. K Tomy ke, mokynatejsud u 6e3 oObelHHEHHUS
B HaOOpbl MOKYMaJJ H Obl HECKOJIBKO TPOTPAMM OIHOTO MPOWU3BOAUTEJISI: OHHU Jiydllle COBMECTHUMBI
MexX1y COOOM.

6) OOBIUHO JIIOIM LEHST MOCJeAYIOIIHe eIHHUIBI TPOAYKTA MeHbllle, ueM TepBylo. B yacTHOCTH,
noTpeOUTeM TOTOBBl 3aMl/aTUTh OOJBLIYI0 CYMMY 3a TO, YTOObl O(HCHBIE NPUJIOKEHHUS ObLIU
yCTaHOBJIEHBI xO0ms 6bl HQ 00HOM U3 UX NOMAIIHHUX KOMIIbIOTEPOB (HA TOM, IJle OHH HeOOXOIHUMBI
6oJibllle BCEro), 4eM 3a TO, YTOOBbI OHU TOSIBUJIMChH ellle U Ha HOYTOyKe BOCbMHJIETHEH NOYKH.
[Iponaxka ToBapoB HabGopaMHu TO3BOJISIET NeJaTh TakK, UTOOBI 3a TMOKYMKY CJENYIOIINX eIUHHI]
noTpeOUTe U MJIATH/IN MeHblle, YeM 32 MEePBYIO: B ONMUCAHHOM B 3ajaye NpUMepe BTOpas U TPeThi
KOTIUSI MPOTrPaMMHOTr0 TakeTa cTosT (BMecte!) Becero suiib 35 % CTOUMOCTH mepBoi. TakuM 06pa3oM
JIOCTHTAeTCs Ta K€ LieJIb, UTO U B MYHKTE a): Te eIWHULbl TOBAapa, KOTOpble LEeHATCS NOTPeOUTeNsIMH
MeHbllle, TPONAIOTCS JelleBJe.

3agaua 7. (7 6annos)

st 6opb6bl ¢ KyperueM B CIIA wucnosb3yoT camble pasHble Mepbl. OfHOH U3 MOMYJISIPHBIX Mep
MOCJIEIHUX JIET CTaJs 3alpeT Ha KypeHWe B pecTopaHax W 6apax. B oCHOBHOM Takue 3ampeTbl MPUHH-
MaloTCsl Ha YPOBHE TOPOJIOB, MOCEJKOB U OKpyToB. McesenoBanus nokasaJgu, 4To 3anpeT Ha KypeHHe
B 6apax M pecTopaHax MPHUBOAWUT K CHUKEHHIO KaK TPOLEHTa KypsIIUX, TAK U UHTEHCHUBHOCTH
KypeHHsl Cpeld TeX, KTO MPOM0JKaeT KypHThb. BripodeMm, 3Ta Mepa nMesia U To60UHBIE SPPEKTHI:
0Ka3aJ/I0Ch, UTO OHA IMpHBeJa K YMEHbIIEHHIO MOTPeOIeHHUs] MHUBA U KPENKUX CIIUPTHBIX HATUTKOB.
Ho kosuuecTBO DOPOXKHO-TPAHCIOPTHBIX MPOUCLIECTBUH C YUACTHEM TbSIHBIX BOAUTEJIEH B MeCT-
HOCTSIX, IJle BBEJleH 3ampeT Ha KypeHHe B 6apax W pecTopaHax, BeIPoc/jo. Kak MOXXHO 0OBSICHUTD
POCT KOJIMUECTBA NOPOXKHO-TPAHCIOPTHBIX MPOHUIIECTBUH C yUACTHEM IbSHBIX BOLUTEJEN?

Pewenue. MHorve aMepukaHllbl JIOOAT MOCJe OKOHUAHWS paboyero AHS WM OKOHUAHHUSA
paboueil HemesnM NPOBeCTH BpeMs B Oape WUJM pecTopaHe c Apy3bsaMu. Hepenko Takoé mocyr
cornpoBoXKaaeTcsl moTpebJyeHHeM anKoross U KypeHueM. BBeneHue 3anpera Ha KypeHHe B Hapax
U pecTopaHax Co3[aeT HeynoOCTBO TeM, KTO JIIOOUT COMPOBOXKAATb PACIUTHE CIUPTHBIX HAMUTKOB
KypeHueM. C BBelleHHeM 3ampeTa TaKWe JIIOAU BbIHYXKIEHbl UATH Ha yxXullpeHUsi. OHU NOJIKHBI
UJIM HalTH 6apbl U pecTOpaHbl, KOTOPble He COOJ/IOAAIOT HOBBIH 3aKOH, /M BbleXaTb 3a Mpejiesibl
aIMUHHUCTPATUBHOr0 00pa3oBaHHUsl, KOTOpOe 3amnpellaeT KypeHue B 6apax U pectopaHax. B o6oux
cJydasix 3TO NPUBOAUT K TOMY, UTO Te€, KTO XOYeT BBINUTh U MOKYPUTb OJHOBPEMEHHO, BBIHYK/AEHbI
BECTH MalIMHYy Ha OoJsiee AJMHHYIO AMCTAHLMIO MOCJ]e 3arpeTa, 4yeM 10 3anpeTta. [Ipu Bo3BpalleHUH
JIOMO¥ TbsIHbIE TIOCETUTEU PECTOPAaHOB U 6apoB yMpaBJsIOT MALIMHON H0Jblle, UeM 10 3arpeTa.
CnenoBatesibHO, nosbllaeTcss BepossTHocTb J[TII.
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3angaua 8. (7 6annos)

[Io nmporpamme «BkycHoe nutanues 2Kenss 1 KocTa mosydaroT TasoHbl, KOTOPble OHU MOTYT
O0OMEHSITh Ha KBauyKy M KOJY B LUIKOJBHOH CTOJI0BOH. 2KeHsl moJsiyyaeT ABa TalOHA Ha OHY »KBauKy
Kaxabll, KocTsl mosydaer ABa TajoHa HAa ONHY KOJY KaxKAblHd, TO ecTb 2KeHSI MOXKeT CxKeBaTb
nBe xkBaukd, a KocTs BbIMUTH nBe KoJbl B AeHb. OnHako o6a MaJjpyuKka JIOOAT pasHooOpasue
U TIpeanoy/u Obl MOTPeOssaTh N0 ONHOU »KBauke U KoJse B feHb. Kpome Toro, kak ans 2Kenu, Tak
u 15 KocT, xBauKK M KOJIBl MHOTO He ObIBaeT, TO €CTb UeM OoJibllle KBAaYKHU U KOJIbl MaJbUUKU
noTpebJsoT B IeHb, TEM UM JIyylle.

a) MoryT a1 MaJbYMKH YCTPOUTh B3aUMOBHITOAHBIN 06MeH? Ecin na, To KakoBo OymeT pacrpe-
NleNleHUe JKBauKHW M KOJIbl, JOCTUTHYTOE B pe3ysbTaTe 3TOro oO6MeHa?

6) JlomyCTHM, OHH MOTYT YCTPOHTB TOJbKO IMOCJeN0BaTebHbIH 0OMeH: cHauasa 2KeHs pelaert,
OoTHaBaThb JM OIMH TaJoH Ha Bauky Kocte, a motom Koctsl pemiaer, oTnaBaTh Jid OAMH TaJjoOH
Ha kosy 2Kene. Ecau Koctsl yuntes B cenbMoM kJjacce, a 2KeHsi — TOJIBKO BO BTOPOM, U MO3TOMY
He MOXKeT MmoTpeboBaTh CBOW TaJOH 00paTHO B ciaydae ob6MaHa, corsacutces jau 2KeHsl yuacTBOBaTh
B TakoM o6meHe? A Kocrs?

B) M3meHsiTCs /M pellleHHsT MaJbUMKOB, €C/JM OHHM NOTOBapHUBAlOTCS, YTO OYAYT MPOU3BOIHUTD
Tako#i 0OMeH KaXKIbli JeHb B TeueHHWe HeleJu? A ecid B TeueHHe BCero yueOGHOro rogar?

Pewenue.

a) Ecau Kocts otnact 2KeHe onuH TaJloH Ha KOJy, a B3aMeH MOJYUYUT OAMH TaJIOH Ha XKBauKy,
TO OHU 00a BBIUTPAIOT OT TAKOro oOMeHa, TaK Kak Mo yCJ0BHIO 00a MajbuMKa LEHAT pazHoobOpasue.
OHu no-npexxHemy OyAyT MOTpeONATh ABe €IWHMILBI MPOAYKTA B JeHb, HO 3TO OYyAyT pasHble
MPOAYKTHI (KOJIa U »KBauKa, a He TOJbKO UTO-TO 0fAHO). OueBHIHO, YTO 3TO B3aUMOBHITOIHBIH 0OMEH.

OrmMeTuMm, uTO 0OMEH ABYX TaJIOHOB Ha KOJIy Ha JIBa TaJOHA Ha »KBAuKy TaKKe MOXKeT ObITb
B3aUMOBBITOJJHBIM MPU HEKOTOPBIX MPENNOUTeHUsiXx pedsit. [ledCTBUTENbHO, €C/iU MPeNNnouTeHHs
pebsT YyCTPOeHhl Tak, 4yTo AJs KocTu ABe XKBayKH Jydlle, yeM [Be KOJbl, a A5 2KeHu — Haobopor,
TO 062 Ma/lbyMKa BBIMTPAIOT, €CJAU NMOMEHSIOTCS BCEMH TaJOHAMH.

6) JonycTuM, Ma/jbuMKH pELIUJM OPraHU30BaTh B3aMMOBBITOAHBLIH o6MeH. [lycTh cHauana
KeHst oTnaet cBo# TasoH Ha xkBauky Kocrte, a motom Kocts pemiaer, otnaBaTh /i CBOH TaJsoH
Ha KoJsy 2KeHe. B atom cayuae Kocte He BrirogHo oTnaBath 2KeHe CBOH TaJjlOH Ha KOJy, TaK Kak
n7st KocTu ofHa »XBauka M J1Be KOJbI UTO JIyullle, YeM OfIHA »KBauka W ofHa KoJsa. 2KeHs He MOXKeT
notpe6oBaTh CBOH TaJOH 00paTHO, MO3TOMY OH M3HA4YaJbHO He COTJIACHUTCS Ha TaKylo MPOLenypy
o6mena. A KocTsi M3Hada/ibHO COrJiaceH Ha IMOC/eN0BaTeJbHBIH 00MeH, HO IOCJe TOro, Kak OH
MOJIYYUT TaJOH Ha KBauKy oT 2KeHH, OH HapylIUT cBoe obelaHue U He oTnact 2KeHe CBOH TasioH
Ha Kosy. O6MeH He COCTOMUTCS.

B) OTivuMe 3TOH CHUTyallMd OT MPEAbIAYLIEro MyHKTa B TOM, YTO BO3MOXXKHOCTb MOBTOPHOTO
B3aUMOBBITOIHOTO OOMeHa orpaHuuuBaeT cTuMy/bl Koctu cxxynpbHu4yath. Ecau Koctsi oOmaner
2KeHio yxxe B nepBblil eHb, TO 2KeHsI MOXKeT He COIVIaCUThbCSl COBepLIaTh B3aUMOBBITOJHblE 0OMEHbI
B OynyiieM, 4yTo HeBbirogHo Anas Koctu. B nepBuiil neHb KocTsi roToB oTnaTh CBOH TaJloH Ha KOJay,
4TOOBI B3aUMOBBITOIHBIH 0OMeH cocTosiscs U 4ToObl 2KeHsl OblJ FOTOB COBEPLUUTb OOMEH Ha CJedyto-
mui nedb. MHbIMU ciioBamu, KocTsi roTOB co3naTh penmyTauuioo paad AajbHeiiied nosnb3bl. OmHAKO
B caMblil moc/JeqHUH neHb Henesd (roma), Kocte He HY»KHO OylneT MOAAEPKHBATh CBOK penyTaluio
1, ec1u Kens corsacutcs Ha oOMeH, To KocTsi He oTnacT eMy CBOH TasoH Ha KoJy. 3Hasi 3To,
2Kensi He corsiacuTcsi Ha 06MeH B TMOCJEeNHUH NeHb Helesau (ropa), To eCTb 0OMeH B MOCJEIHHH
JIeHb He COCTOUTCS. Temepb MpennocyieqHUi NeHb Heleau (roma), B TedeHHe KOTOPOH (KOTOPOTo)
MaJIbUMKU JTOTOBOPHJIUCH MEHSThCS, CTaHeT nocjenHuM. OnHako, caenysi ToH ke Jioruke, Kocts
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He otnact 2Kene cBo# TasoH, ecau 2KeHsa cornacutcs Ha oOMeH. [lpensunst ato, 2Kensi Ha o6meH
He COIJIaCHTCSI, U B MPEANOCAeHNH NeHb Helesu (roga) oOMeH TaK»Ke He COCTOMTCS, U TaK JaJjee.
Takum oOpa3oM, oOMeH He COCTOMTCS U B CaMbli NepBbId JeHb, 2KeHS Ha TaKylo NpPOLEAypY
He COIJIaCeH.

[TocsienoBaTesibHble cTpaTeruyeckie B3aUMOAEHCTBUS HECKOJbKUX JHL YIO0OHO aHAJIU3HPOBATh
«C KOHIIa», KaK 3TO ObIJIO CJeJaHO B 3TOH 3ajaye, a Tak»e B 3ajade 1. DTo Ha3bIBaeTCs METOLOM
00paTHOW MHAYKIUH.

3amaua 9. (14 6annos)

Ha HekoTOpoll M/IOCKOCTH €CTb YeTblpe TOpOAa, PACIOJIOKEHHBIe B BEPIIMHAX BBITYKJOTO
yetblpexyronbHika ABCD. T'oposa BriepBble B HCTOPUH PELIAIOT TPOBECTH MeKAY COOOH CIOPTHBHOE
copeBHoBaHHe — BecenHwoo Onumnuany. [TockosabKy HH OAMH M3 TOPOJOB M3HA4a/lbHO He 00/anaeT
HeoOxonuMo# A/1s1 Omumnuagel UHQPACTPYKTYypoH, Ha TO, 4TOObl ObITb MECTOM ee IpPOBeNeHHS,
npeTeHayeT Jo6ast TOUKA MJOCKOCTH (B TOM uHMCJe, U caMu ropona). Kaxmublil ropon xotes Obl,
4yToObl ONMMNMaza npoulia Kak MOXKHO OJIHKe K HeMy.

a) Bynem HaseiBaTh TOuky npoBeneHuss OMUMNIHALbl 00UjeCMBEHHO ONMUMAALHOL B CIyYae,
ecJIM CyMMa PacCTOSIHMH OT Hee JI0 TOPofoB MHHHUMaJsbHa. HaliinTe 3Ty 00l1eCTBEHHO ONTUMAJ/bHYIO
TOYKY U OOOCHYHTe CBOH BBIOOP.

6) IlpencraBum cebe cUTyalMio, PH KOTOPOH HA TOJIOCOBAHHE T'OPOAOB OBIIH Obl BbIHECEHBI
IBe ajbTepHATUBH: MpoBecTd OnuMnuany B Touke X WJM NpPoBeCcTH ee B Touke Y (Touku X
1 Y He coBnanaiot). bynem rosopute, uto mouka X nobexcdaem mouxky Y, eciu NPU TaKOM
roJIOCOBAaHMM KaK MHHUMYM TPH ropoja U3 4eTblpex roJocopanu Ol 3a X. Halinure MHOXecTBO
TO4eK P Ha JaHHOH MJOCKOCTH, TAKHX, UTO TOUKY P He moOexaeT HU OJHA Apyras TOYKa, OTJIHYHAA
ot P. dBnsoorcs M 3TH TOYKH OOLLECTBEHHO ONTHUMAaJbHBIMU?

Pewenue.

a) [lycte O — Touka mepecedeHHusi nuaroHaseil derbipexyronbHuka ABCD, a O — mnpous-
BOJIbHAsl TOYKa IJOCKOCTH, oTauuHass oT Todku O. Jlokaxewm, uyto O/A + OB + O,C + O;D >
> OA+ OB + OC + OD. Ecau O, He gaexut Ha npsambeix AC uau BD, To, Mo HepaBeHCTBY
tpeyrosnbuuka, 1A + O,C > AC = OA+ OC, O,B+ O;D > BD = OB + O;D. CnoXuB no4jeHHO
5TH JBa HepaBeHCTBa, noayudum, uto O1A + OB + O,C + O;D > OA + OB + OC + OD. Ocraert-
csl paccMoTpeTh caydai, Korna O; JexUT Ha omHo# u3 npsambix AC uau BD. [lyctb O; nexuT
Ha nipsmoit AC. Tornma cHoBa, B cusy HepaBeHcTBa Tpeyrogbhuka, OB + 0D > BD = OB + O,D.
Tak kak Touku A, Oy, C nexaT Ha OIHOH MPSIMOH, TO K HUM TPUMEHHTb HEPABEHCTBO TPEYTOJib-
HUKa Hesb3si. TeM He MeHee, OUEBHUIHO, YTO B 3TOM CJydae CIpaBesJHBO OoJiee ciaboe HepaBeH-
ctBo O1A + O,C > AC = OA + OC. CnoXKHB TMOUJIEHHO JBa HePaBEHCTBA, CHOBA MOJYUHUM, UTO
0,A+ OB+ 0,C+ 0D >0A+ 0B+ 0C + 0D. Cnyuaii, korna touka O; JexHuT Ha npsMod BD,
paccMaTpuBaeTCsl aHAJOTHUHO. TakuM 00pa3oM, CyMMa PACCTOSTHUE 0 BCeX UeThIPeX FOPOIOB OT
tTouku O MeHblie, 4yeM OT Toukd O;. 3HauuT, O — OOILECTBEHHO ONTHMAaJbHash TOYKA U APYTHUX
00IIeCTBEHHO ONTHMAaJbHBIX TOUEK HET.
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6) HazoBem Touky, KoTOpyio He mobexxnaeT HUKaKas npyras Touka, Henobedumoi. Jlokaxem,
yto (i) Touka mepeceueHHs OMaroHaJsed siBJsieTcs HenmoOGenumow; (ii) HUKakasi apyrasi To4Ka
HernloOeIMMOH He SIBJIsieTCS.

(i) ITpoBenem yepe3 TOUKy INepeceueHUs OUAroHAJeH MpsiMble, MePHeHANKY/SIPHbIE UM. DTH TIpsi-
Mble pa300bIOT MJAOCKOCTh Ha 4 o6sactu, o6o3HaueHHsle 3a I, II, III, IV. [JomycTum, Ha rosocoBaHue
npoTuB ToUkH O BbIHOCHTCS TouKa X. OKPY»KHOCTb C LEHTPOM B BepllIMHE YeTblpeXyToJbHHKA,
npoxozasiuas uyeped Touky O, O6yneT KacaTbcsi OAHOTO U3 MeprneHAuKyasapoB. [losaTomy ecau Touka
X npuHansexut obgactu I, To 3a O (v nporuB X) GyayT rojocoBaTb Kak MUHUMYyM ropopa A
" B; ecnn Touka X npuHangexut obmaactu II, To 3a O 6ynyT rosocoBaTb Kak MUHUMYM Topoja
A u D; ecnu X npunamiexut obsaactu I, To 3a O 6ynyt rosocoBaTb Kak MUHUMYyM ropoaa D
u C, a ecnu X npuHaanexxut o6aactu [V, To 3a O 6ynyT rosocoBaTh Kak MUHUMYyM ropona B u C.
Haxkonel, eciu Touka X JIeXKUT Ha OJHOM M3 MEPNEHIMKYJASIPOB, TO KAK MUHUMYM TPH ropona
6ynyt rosocoBatb 3a O. Takum o6pasom, Touka O — nelicTBHUTe/bHO Hermobenumasl.

S II ‘ C
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(ii) Tenepwr mokaxkem, uTo JOOYI0 APYTYIO TOYKY MOXKHO 1nMo6equTh. Bo3sbMeM MpoOU3BOJIbHYIO
Touky X, He coBnagawiyo ¢ O. OnycTuM K3 Hee MEePNEeHIUKY/ISIP HA KAKyl-HUOYIb NHATOHAJb
(3TO Bcerma MOXHO clesiaTh, Beab X He JIEXKHUT XOTs1 Obl Ha OOHOM W3 auaroHasei). O603HaYUM
3Ty AWaroHasb 3a d, a MmoJydeHHy0 Touky — 3a Y. Jlokaxkem, uTo Touka Y mobexpaaeT TOuky X.
3aMeTUM, 4TO eCJid Ha roJocoBaHUe OyAyT BbiHeceHBl Y U X, TO ropoaa, pacrnosioKeHHble B KOHIIAX
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nuaroHanu d, 6ynyT rosocoBath 3a Y (TMepneHAUKYJSP SABJSETCS KpaT4ahlIUM PAaCCTOSHHUEM OT
TOYKH 10 npsimoi). Kpome Toro, 3a Y o6sizaTesibHO GymeT roI0COBaThb I'OPOM, PaCoJIOXKEeHHBIH
OTHOCHTEJIbHO TOYKU X 1O APYryio cTOpoHYy oT auaroHanu d. [louemy sto tak? O603Ha4uM 3TOT
ropon 3a G. 3ametuM, uto AGY X — tynoyrosbHeiii, B HeM ZGY X > 90° mo noctpoenuto. Otciona
caenyet, 4yto ctopoHa GX B HeMm camasi 6ogbiiasi. CaenosarenbHo, GX > GY, u ropon G Oynet
rojiocoBath 3a Y. Mrak, Mbl HallJ¥ TpU ropofa, KoTopele OyAyT roJocoBaTh 3a Y. 3HaUUT, Touka X
He aBJseTCs HernoOequMOH.

G

BriBOoA: MHOXKECTBO HenoOeJUMBIX TOYeK COCTOUT U3 OJHOM TOYKH — TOUYKH MepeceueHust AUaroHasnen.
OHa, Kak OblJIO MOKA3aHO paHee, SIBJAsSETCS U OOIIECTBEHHO ONMTHMAJbHOH.

IIOHOJIHI/ITCJI])HBIC 3aJaHusd:

o [Ipunymaiite cBoO «HereorpauuecKyr» HHTEpPHPETALHIO 3a1auH (MoACcKa3Ka: MPeacTaBbTe,
YTO eCTb KOMIIaHHSI M3 UeThpeX SKOHOMHUECKHX areHTOB, KOTOpas pelllaeT, Ha KakoM YPOBHE
YCTaHOBUTD 3HAUEHHsI HEKHX IBYX MMEPEMEHHbBIX, BJIMSIOMIUX Ha 0J1ar0COCTOSIHHE KaX<I0r0 M3
HUX YeThIpeX).

e O606mUTEe pe3ysabTaThl IJis BBIMYKJOTO n-YrojJbHUKA, n > 3. [Ipu KakuxX 71 MHOXKeCTBO
HermoOeTUMbIX TOYEK B 00IIeM cjydae HemycTo (BKJoUYaeT XoTs Obl ofHy Touky)? Ilpu kKakux
n Kakasi-HUOyIb U3 HermoOeqUMbIX Touek OyIeT elle W 0OIeCTBEHHO OMTHMaJbHOH?
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3apaua 10. (14 6annos)

B cTpane ®@aHTHS1 0UeHb CTPOroe BaJIOTHOe W OAHKOBCKOe perynunpoBaHue. B oGpaiieHun ectb
BCero TpH BamoTh: haHTUKH (), eBpo (€) u mossapsl ($), Bce GaHKH 0OMEHHBAKOT JI00YI0 BAIIOTY
Ha JII0OYI0 APYTylo Mo eAnHOMY (HO pasHOMY [Jisi Pa3HBIX Map BaJIOT) Kypcy, YCTaHaBIHBaeMOMY
[lenTpanbHbeiM 6aHKoM. B @anTuu nocTynHel cienyouide 6aHKOBCKHE OMepaluu:

1) O6meH BamoThI. KaxkIblil KHUTE/b 32 OIHY ONEpanuio MOXKeT 0OMEHATh J11060e KOJHYeCTBO
JII0OOH BaJIIOThI, UMeIOLIelcsl Y Hero Ha pyKax, Mo yCcTaHOBJeHHOMY LleHTpasbHEIM GaHKOM KypCy.
Jlonyckaercsi 0OMeH HECKOJbKUX PA3HbIX BAJIOT (HO TOJIbKO MMEKIIMXCS celdac Ha pykax!) WM
oOMeH Ha HeCKOJIbKO Pa3HbIX BaJIOT B paMKaxX ONHOH omepaurH. 3a OOWH JeHb KUTeJIM 3arperieHo
coBepllaTh OoJiee Tpex omepauuil ¢ 0OMeHOM BaJIIOTHI.

2) Baarue kpemurta. Kaxknblii n1eHb yTpoM, ellle 10 Hauajia paboThl Kacc oOMeHa BaJIOTHI,
rpaxknaHuH PaHTHH MOXKeT B35ITh B GaHKe KPeauT B J0OOH(-bIX) BastoTe(-aXx), KOTOPbIH OH 005i3aH
TMOracUTb BeuepoM TOTro ke AHS (ykKe TocJe 3aKphITHSI Kace oOMeHa BasoThl). [1o 3akoHam PaHTuy,
KPeIUT B KaxKI0H BaJ/loTe MOXKHO B3SITb TOJIbKO B pasMmepe, He MpeBbILIAIOLIEM KOJIUUECTBA 3TOH
BaJIIOThI, YK€ UMelollerocs Ha pykax. Hampuwmep, ecan Ha pykax ectb 30 eBpo u 70 (paHTHKOB, TO
B KPeIUT MOXKHO B3siTb He OoJjiee 30 eBpo u He Gosiee 70 (haHTHUKOB.

3) Co3manue BKJaga. Kaxkablii 1eHb yTpoM, ellle A0 Hadaja paboThl Kacc oOMeHa BaJIOTHI,
rpaxknaHuH PaHTHH MOXKeT OTKPBITh BKJAI Ha OIUH JieHb B J1000H(-bIX) BasioTe(-ax), MPOLEHTHI
10 KOTOPOMY HeoOXOAHMMO 3a0paTb BMeCTe C CYMMOH BKJaJa B TOT Ke [e€Hb MO3JHUM BeyepoM
(y>Ke mocJjie 3aKpBITHsS KacCc 0OMeHa BaJlioThl).

CraBKM NpOLIEHTOB 32 | 1eHb MO KpeAuTaM M BKJaJaM NpHUBeleHbl B ciaeaylollell Tabaule:

BaJIOTa erIlI/IT BKJIA/,
€ 1,5% 1%
$ 2,25% | 1,5%
$ 3% 2%

B nonenenbHuk yTpoMm LleHTpanbHbiéi 6aHK PaHTUM OOBSABUJ CJeAyolde OOMeHHble KYpChl
Ha Onuxkallide TPU AHS:

Iloneneasnuk | Bropuuk | Cpena
¢ 3a omuH € 43 43,4 43,1
$ 3a ogun $ 33 32,9 33,6
$ 32 onuH € 1,28 1,36 1,3

Hanpumep, B noHenesbHUK MOKHO 00MeHsATh 43 (haHTHKa Ha 1 eBpo u, Haob6opoT, 1 eBpo Ha 43 dan-
THKA.

[IpencraBbre, yTo Bol — rpaxknanun @anrtuu, y xkoroporo Ha pykax ectb 100 ¢pantrkos. Kakoe
MaKCHMaJibHOe KOJIMUeCTBO (DAaHTHKOB Bbl MOTJIM Obl 3apaboTaTh K Beuyepy Cpelbl, eC/IH:

a) 1Mo 3aKOHY 3alpelleHo UMeTb HHOCTPAHHYIO BaJIOTy Ha pyKax B KOHIle AHS?

0) MOXKHO HMeThb HHOCTPAHHYIO BaJIIOTy Ha PyKax B TOM YHCJe U B KOHIlEe THS?

[IpuBenute anroput™ Bammx nedcTBUH W uynciao (aHTHUKOB, KoTopoe OyzneT y Bac k Beuepy
Cpenbl.
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Pewenue.

a) IlockosbKy HMeTb Ha pyKax H0JJapbl UM €BPO B KOHIE JAHS 3alpelleHO, CYIIeCTBYeT
TOJIBKO 1Ba Croco6a MOJNYyUUTh AOXOM: «KPYTHTb» NEHbI'H B TeYeHHe OTHOT0 IHS MEeXIY BaJlloTaMH,
3apabaTbiBasi Ha pas3HHUlle KypcoB (MoJydeHHe TAKoro 6e3pHCKOBOro J0XOAa Ha3blBaeTcst apouTpa-
JKEM), WJIM KJIaCTh JeHbI'M B OaHK MOJ MPOLEHTHI, MPUYEeM H3-3a YCJIOBHH 3a1ayd B GaHK MOXKHO
KJacTh TOJBKO (DaHTHUKH. Tak Kak 33 x 1,28 = 42,24 < 43, To B noHelebHUK CAMOH BBITOJHON
U3 apOUTPaKHBIX CXeM SIBJsIeTCS cXeMa «(DaHTHKH — JOJJIapbl — €BpO — (haHTHKH», TaK Kak
32,9 x 1,36 = 44,744 > 43,4 n 33,6 x 1,3 = 43,68 > 43,1, To BO BTOPHUK U CPeNy CaMOH BBIIOIHOH
13 apOUTPaXKHBIX CXEM SIBJISETCS cXeMa «(DaHTHUKH — €BPO —» JA0JIapbl — (DaHTHKH». PaccMOTpUM
NOXOHOCTb M0 KaXKA0H M3 ABYX ONepaluid B KaXKIbld U3 TPeX NHEH, OHW TPUBEIEHbI B TabJHIle
HHUXKeE.

[IpoueHT ¢ genosuta Ba/oTHBIH apOUTpax
[ToHeneIbHUK 2% ((100:33):1,28) x 43~ 101,8 = 1,8%
BropHuk 2% ((100 : 43,4) x 1,36) x 32,9~ 103,1 = 3,1%
Cpena 2% ((100 : 43,1) x 1,3) x 33,6 ~ 101,3 = 1,3%

C/ienoBare/ibHO, ONITUMaJIbHAS CTPATETUS BBIVISIUT CJAeAYIOUIUM 00pa3oM. B moHene bHUK yTpoM
OTHOCHM JIeHbI'M B 0aHK U KJjajeM Ha fenos3uT. K Beuepy y Hac Oyznet 102 ¢antuka. Bo BTopHUK
¢ Kaxaoro aHTHUKa Mbl MOXeM 3apaboTaTh npumepHo 3,1 %; 310 GoJiblile, UeM CTaBKa MO KPEIUTY.
Torna Bo BTOpPHUK yTpoM Mbl Bo3bMeM B KpenuT y 6aHka 102 danTtuka, u y Hac 6ynet 204 daHTHKA.
[Tocsie aToro ¢ momouipio apéutpaxka mbl 3apadotaem 204 x 1,031 = 210,324 ¢pantuxa. Beuepom
6aHKy HY>KHO BepHYTb B3sTble B KPeIWUT JEHbIH, a TaK:Ke BEPHYTb 3 % 3a UX HCIOJb30BaHHE.
Torna kK KoHIly BTOpHHKa y Hac octaHetcs 210,324 — 102 x 1,03 ~ 210,324 — 105,06 = 105,264
¢danTHKa. B cpeny, Kak ¥ B MOHeNENbHHUK, BBIIOJHO MOJOXUTh IE€HbI'M Ha Aeno3ut. Torna K KOHILY
cpenbl Hau cyeT OymeT cocTaB/saTh npumepHo 105,264 x 1,02 ~ 107,369 danTHKA.

OTMeTHM, YTO 3TO He TOYHOE 3HAueHHe, a JHLIb ero MpubJaHKeHHas oleHKa. UToObl MOoNyUnThb
TOYHOE 3HaueHHe, HEOOXOAWMO OTKAa3aThCsl OT BCEX OKPYTJIEHHH, KOTOpPbE Mbl COBEpLIAJH.

0) 3/ech BapHAaTHBHOCTb CTPATETHH PE3KO BO3pacTaeT, TaK KakK IMOSBJISETCsS BO3MOXKHOCTb OpaTh
KPeIUThl U Je1aTh BKJAAbl B IPYTHX BaJIOTAX, HEXKEJNH TOJNbKO (DaHTHKH, H, CAMOE BaxKHOE, UI'PaTh
Ha 00eclleHeHHH BaJIIOT B TeUeHHEe HOYH.

PaccmoTrpum Bce BO3MOXKHBIE HAOOPBI CTpaTeruu.

PaccMoTpuM cHauasa onepanuio KpenuToBaHMs. M3 myHKTa a) HaM H3BECTHO, YTO NOXOAHOCTh
ot apoutpaxa 1,8 %. EnuHcTBeHHasi KpenluTHAsi CTaBKa, KOTOpasi MeHbllle — KpeauT mo eBpo. Ho
Ha HauyaJjo [HS y Hac Ha pyKax (GaHTHKH, TaKH 06pa3oM B MepBbIH AeHb OpaTh KPeAUT He OymeM.
Bo BTOpHHK n0XomHOCTh apoutpaxa 3,096 %. D1o 6oJblie, ueM KPeauT MO J0OO0H U3 BaJjioT, H,
TakuM 00pa3oM BO BTOPHHK IpH J1000H omnepauny HMeeT CMbIC] OpaThb KpeouT. B cpeny cambiid
MaJleHbKHH J0XOA OT apOUTpaka, U MOToMy OpaTh KPeoUT He UMeeT CMbICa.

PaccmoTpuM moka cUTyaluio, KOTAa Mbl HU pasdy 3a TPHU OHS He KJaju OeHbI'H B OaHK.

HaszoBem npogurem cmpameeuu BeiGOp BaMIOTH Ha pyKax B KOHLeE Nepuona. Tak Kak B cpeny
Mbl B KOHIle THS JOJ>KHbl HMeTb Ha pykax (paHTHkH, y Hac 9 (=3*3) BO3MOKHBIX Mpodue.
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Crparerus Ha pykax B xoHue | Ha pykax B koHue | Ha pykax B KoHle
NoHeeIbHUKA BTOPHHKA cpenbl
1 P* P* d*
9 E* P* P*
3 S ¢ ¢*
4 d* E ¢*
5 E* E* ¢*
6 S E* ¢*
7 d* S* ¢
8 E* S ¢
9 S S* ¢

3Be3ouKkaMy OTMeueHbl Te TO3UIMH, TIPU KOTOPBIX HMEET MeCTo apOuTpak. ApOUTpax mnosyua-
eTcsi, KOrja Mbl fejaeM 0oJjiee OQHOH omepauuu B uenouke ¢—$—€—¢ nas nmonemenpHuka (T.e.
MBI TIOJIyUUM OOJIblile, HEXEJH MPOCTO TepeBeleM AeHbI'H B JAaHHYIO BAJIOTY MPSMbIM OOMEHOM;
MPU OAMHAKOBOW BaJ/Il0Te B HadaJjle M KOHIle JHS MPSMOH 0OMeH O3HauaeT OTKa3 OT Olepauui ¢
BasiOTON), H $—€—$—§ 115 BTOPHUKA U CPeJbI

Ocrasioch 3aMeTUTD ellle OAHY Bellb. Jlaxke ecji BO BTOPOH [eHb MO CTPaTerdd HEBO3MOXKeH
apOUTpax (ecu Mbl 3aKOHUYHJIH, HATTPUMEp, MOHENENbHUK C I0/11apaMH, a8 BTOPHHK XOTHM 3aKOHUHTh
¢ (haHTHKaMH), TO KPEIHUT BCe PABHO MMeeT cMbIca 6path. [losicHum. PaccmoTpum camblii moporo
KpenuT — B (paHTHKax. [Ipu 3TOM, MOCKOJBKY Mbl XOTHM PacCMOTPeTb CTpaTerdto 6e3 apOUTpaa,
TO MPENINOoJNOKUM, YTO Mbl paCCMaTPUBAEM CTPATETHIO 8.

B3saB kpenut Ha X (aHTHKOB mon 3 % Mbl NO/KHBEI OyneM B KoHIe nHS BepHyTb 1,03X. B
TO Ke BpeMsl Mbl Ha apbutpaxe 3apadoraem 1,03096X. Takum o6paszom, 4TOOBl BEPHYTb KPEIHT,
Ham goctatouHo mpokpyTuthb 1,03/1,03096 = 0,99906X. OcraBuiyiocss cymmy B 0,0009X wmbl
MOXKEM HCIO0JIb30BaTh MO CBOEMY YCMOTPEHHIO, HAlIPUMEp, COTJIAaCHO CTPAaTerud 8 KOHBEPTHPOBATH B
noJapel. T. e. KOHBEPTHPOBATb BCIO CYMMY HaJMUHBIX (DAHTHKOB, BKJIOYasi KPeIHUTHBIE, B €BPO,
MOTOM B JOJJIAPhl, a8 B (DAHTUKH 0OEepPHYTb TPETHUM IIarOM TOJbKO CYMMY HeEOOXOOHUMYIO MJsi
noraiieHusi KpeaurTa.

[TockonbKy 3TO paboTaeT AJisi CamMOro MOPOro KpelauTa, 3Ta CTpaTerusi BepHa W AJs OoJiee
JelIeBbIX CTaBOK.

CornocTaBUM HU3MEHEHHS] B OTHOCHUTEJbHOH CTOUMOCTH BaJlioT:

d/€ | 43 | 1,009302 = 43,4/43 | 43,4 | 0,993088 = 43,1/43,4 | 43,1
d/$ | 33 | 0,99697 =32,9/33 | 32,9 | 1,021277 = 33,6/32,9 | 33,6
$/€| 1,28 | 1,0625 =1,36/1,28 | 1,36 | 0,955882 =1,3/1,36 | 1,3

Hcxonst u3 stoll Tabmulipl, ¢ MOHeAeJbHHKA Ha BTOPHHUK BBIFOJHEH BCEro XpaHWTb B €BPO
(YKpemnuJcsi OTHOCUTEJIbHO U (haHTHKA W J0JIIapa), a CO BTOPHUKA HAa CPely XPaHWUTb NEeHbTH B
noJnapax. HavmeHee BbIrogHO 3aKaHUMBATh TMOHENEJNbHUK C I0JJapaMU, a Cpefy ¢ eBpo.

OnHako y 3TOH CTpaTerdd ecTb HENOCTATOK — JBa JHS U3 TpeX INpujaercs pabortaTb 6e3
apbuTtpaxa.

PaccmoTpum kKaxkaywo U3 9 cTparteruil.

Crpaterun 1, 4 u 7, cornacHo pacyeTaMm MyHKTa a), YCTYMAIOT MO JOXOAHOCTH OINEpalHH MO
BJIOJKEHUIO JleHer B OaHK B moHedeJbHUK. OCTaBUM pacCMOTpPeHHe aHaJjora 3THX CTpaTerué ¢
BKJIAZIOM 10 pasjesia C OnepauusM{ 10 BKJaAaM. AHalOrHUHBIM 06pa3oM B CTpaTerusix 2 u 3
BBITOJHEN B Cpely IMOJIOXKHTb AE€HbIH B OaHK.

Takum 06pasoM, 0CTasoCh pacCyMTaTh NOXOAHOCTb MO CTparerusm b, 6, 8 u 9.
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5: B koHue noHenesnbHuka umeeM 2,3674 eBpo (Tosibko apOuTpak). Bo BTOpHUK GepeM KpemouT
MOJIHOCTBIO KPYTHM BCHO HAJUUHOCTB OMSATHb 10 €Bpo U racuM Kpemut. Ocraercs 2,4785 eBpo.
B cpeny ap6urpaxem nosydaem 108,26 paHTHKOB.

6: B koHue noHenenpHUKa 6e3 apoutpaxka nosayudaem 3,0303 nonnapa. Bo BTopHUK Gepem KpemuT
Ha BCe JOJIJIapbl, KPYTHM JI0 €BPO, MOCJe 3TOr0 KOHBEPTHPYEM B JOJIJIapbl TOJbKO CYMMY IJIs
noraiieHusi. YIBOUB cyMMy, noaydumM B eBpo 6,0606 x 32,9/43,4 = 4,5943 eBpo, U3 KOTOPBIX
3,0303 x 1,0225/1,36 = 2,2783 Hy>KHO KOHBEPTHPOBATb B MOJJAPhl U OTAATh Ha MOTralleHue
kpenuta. Octaetcs 2,316 eBpo. B cpeny apburtpaxkem noayuum 101,1643 dhantuxa.

8: B KoHIlle noHenebHUKA ¢ apOuTpaxkeM nogaydaem 2,3674 eBpo. Onepauus ¢ KpeogUTOM C €BpO
no3BoJsieT Bbi3BoMTh 1 —1,015/1,03096 = 0,01548 ot ucxonHoii cymmbl uto coctaBut 0,03665
eBpo. BmecTe ¢ ucxomHBIMU TIpsiMasi KOHBepTauusi B poJJapbl gact 2,4041 x 1,36 = 3,268
nonnapa. B cpeny 6e3 ap6utpaxka moayuum 109,85 daHTHKOB.

9: B koHLe noHenenbHUKa 6e3 apoutpaxa nosayudaem 3,0303 nonnapa. Bo BTopHUK GepeM KpeauT
Y MOJMHOCTBIO NpokpyuuBaeM. [Tonyuaem 3,1498 nonnapa, 4To MeHblle 4eM B CTpaTeruu 8.

Paccmorpum onepanuu ¢ Bkaagom. OTMeTHM, 4TO AOXOAHOCTh apOUTpaXka BO BTOPHHK (coro-
CTaBHUMO C BKJIQJIOM, TaK Kak KOHeYHas ¥ HadaJjibHasi BaJiloTa B 060MX CJAy4asX COBIAaeT) BhILIe
CcTaBKU BKJsana. [loaTomy Bo BTOPHUK HesaTh BKJaJ He moTpedyeTcs.

Paccmortpum ynyiieHHble ctpateruu 1, 2, 3, 4, 7 B IpeanochliKe, UYTO Ha HEKOTOPBIX IIarax
BBITOJIHEE JeJ1aTh BKJIAJ.

1: B nonenenpHuk umeeM 102 ¢antuka. Bo BropHUK Gepem KpeauT, KpyTuM nosaydaem 102,2558.
B cpeny onsith kaaneMm B 6aHK u nosaydaem 107,361.

2: B koHle noHenesnbHUKa uMeeM 2.3674 eBpo. Bepem kpeaut B eBpo, KPyTHM 10 (haHTHKOB
(211,8561), ocratok mJsi moraiieHust KpenuTa B pasmepe 2,3674 x 1,015 = 2,4029 xoHBepTH-
pyeMm B eBpo. [losmyuaem Ha koHen BropHMKa 107,56 ¢daHTHKOB. B cpeny kiamem B 6aHK U
noaydaem 109,72 danTtuka.

3: B xoHI1e noHenenbHMKa 6e3 apoutpaxa noaydaem 3,0303 nonnapa. bepem kpenuT B mossapax
Bce 3a OAMH war npespauaeM B paHTuku (199,3939), a ocratok mJs morauieHUst KPyTUM
onsiTh 10 noJiapoB. B konue nus umeem 100,5158, uTo cusbHO XyXKe cTpaTeruu 2.

4. B nonenenbHuk umeem 102 ¢pantrka. Bo BTopHHK GepeM KpeauT, KPyTUM JI0 €BPO, OCTATOK
IJ1s1 TIoTallleHusl oJira nepekuabiBaeM a0 GpaHTukoB. Ha pykax ocraercs 2,3524 espo. Uro
MeHbIIle, YeM B CTPATETUH H.

7: B nonenenbHuk nmeeMm 102 ¢antrka. Bo BTopHUK GepeM KpeauT, KPYTHM [0 O0JJapa, aajee
KOHBEPTHPYEM CyMMYy, HEOOXONHMMYIO [Jisl moralieHus Kpenuta. Ha pykax ocraercs 3,1993
posnapa. Uto MeHbllle, yeM B CTpaTeruu 8.

Takum o6pas3om, HauboJiee BBIMIPBLILIHON CTpaTeruei, Kak U OblIO MpencKasaHo, SIBJASETCS
ctpaterus 8 ¢ pesysnbratom 109,85.

3agaua 11. (22 6anna)

B kpaiiHem mopbe3ne TPex3TaKHOTO OOIIEKUTHS XKHUBYT TPU CTyIeHTA-MeMKa, KaXKAbld Ha CBO-
em staxe. JIudpra B nogwesne HeT. CTyneHTHl He JIIOOAT I'Psi3b, MO3TOMY OHH PELIUJU CKHUHYTbCS
M HaHATb yOOpIIMILY, KOTOpasi Obl Mblja JeCTHUYHbIE IJIOIIAJKH HATPOTHB KaKJ0H KBapTHPHI.

Y1oBOJILCTBHE CTYIEHTA 3aBUCUT OT TOTO, CKOJIBKO UHCTBIX IJIOLIAJ0K OH BCTpeuaeT Ha MyTH
nomoii. Kpome Toro, yem Gousiblile JIECTHUUHBIX MJIOLIANO0K MPOXOAUT CTYNEHT, OKA HIET NOMOH, TeM
6oJiee OH TepPIUM K Tpsi3H.
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YnoBsieTBOpeHUe CTYIEHTA, XKHUBYIIEr0 Ha (-M 3Ta)Ke, MOXKHO ONMucaTbh (HOPMYJIOH:
U=20—(4—-1i)x(i—x)>°-2y,

TIe X — YUCJIO0 YUCTBIX TakKed Ha MyTH CTYyAeHTa K CBOeH KOMHaTe, a Jy — TO YHMCJO BBIMBITHIX
3TaxKel, KOTopoe OH NPO(PHUHAHCUPOBAJ U3 CBOEro KapMaHa. B cayuae, ecsu y cTyaeHTa OIMHAKOBOE
yIOBJIETBOPEHHE OT (DMHAHCUPOBAHUS MBITbSl PAa3HOTO KOJHWYECTBA 3TaxKed, OH MpPeANouTeT TOT
BapUaHT, rle eMy NPUXOAUTCS TPATHUTh MeHbILE.

Y6opiuriia roToBa MbITh OfHY IJIOLIAAKY 32 2 nosnapa. [Ipu 3ToM BHe 3aBUCHMOCTH OT TOTO,
KTO MJIATHUT, pab0oTaTh OHA HAYHMHAET C HUXKHEro 3Ta)Ka, NOTOM MOeT BTOPOH M TOJIBKO MOTOM
— Tpetuil. TakuM 06pas3oM, CTYAEHT He MOXKeT 3aCTaBUTb yOOPLIMLY MOMBITb €ro 3Tax, ecJju
He TIOMBITHl Bce OoJsiee HH3KMe 3TaxKuU. Hanpumep, ecau ybopiiule 3annatuiau 4 ponnapa, To oHa
[IOMOET TOJIBKO 1-¥ U 2-¥ 3TaKU HEe3aBUCUMO OT TOTO, KTO IJIATHJI.

B nauane Mecsaua KaxKIblil CTylIeHT cooOliaeT, yOOPKY CKOJbKMX 3TaKed OH coOupaercs
(uHaHcHpoBaTb. KaxKabli CTyIeHT MOXKeT NPOPUHAHCUPOBATh YOOPKY JI000r0 1es0ro YUcaa aTaxeH.
CryneHTHl nalT cBoW obellaHus ofHoBpeMeHHo. HazoBeM pasrosecuem Tako# Habop obeliaHUH
CTYIEeHTOB, KOTZla HU OJHOMY M3 CTYNEHTOB I10 OTHAEJbHOCTH He BBITOAHO €ro MepecMOTpeThb Moc/e
TOrO, KaK BCe y3HaJ/M oOellaHus APYT Apyra.

a) CkoJsibKo 3Taked 6yneT BBIMBITO B paBHOBecHM? KTo M B KakoM pasmepe OIJIATHUT YCJIYTH
yOOPLIUIbI?

0) Y6opumiuua pelidsa U3MEHHTb CBOW MPUBBIYKH, U Telepb OHAa MOET 3Ta)KU CBEPXY BHHU3
(cHauasia TpeTHii, MOTOM BTOPOH M TOJBKO MOTOM MepBbii). Kak H3MeHSITCS OTBETHI HA BOMPOCHI
MyHKTa a)?

B) [IpopaGoTaB nmapy Heznesb, yOOpILHMIA MOHSJIA, YTO MEPBBIH 3TAXK SBJSETCS CAMBIM TPS3HBIM,
TaK Kak 110 HeMy XOISIT TPH yesioBeKa. BTopo# 3Taxk B moJTOpa pasa yulle, a MJoUlafka Ha TPEeTheM
3Taxke, Kyla JOXOAUT TOJIbKO OfMH CTYIEeHT, U BOBCE B TPH pasa YHllle TOH, YTO Ha MEPBOM 3Taxe.
Ona pelusa, 4To Mo-npeXxHeMy ToToBa 6paTh 3a MBITbe BCEro MOAbe3Aa 6 10/171apoB, HO TOJNBKO
Ternepp omnJarta O6yaeT B3UMAaTbCs MPOMNOPLUOHAIBHO 3arpsi3HEHHOCTH 3Taxa: 3 AoJJapa 3a NnepBbli
3Tax, 2 — 3a BTOpoil U 1 — 3a TpeTui.

Ka>kablit U3 CTyneHTOB MOXeT MoTpaTuTh Jobyto cymmy ot 0 1o 6 gosanapoB. ITo pelleHHe CTY-
JIEHTbl IPHHUMAKT OQHOBpPeMeHHo. [lajiee yOopIIHLla CMOTPHUT HA MOJYYEHHYIO CyMMY H BBIYHCJISET,
Ha yOOpKYy CKOJIbKHX 3TaKeH sToro xBartaet. Eciiu npu sToM y Hee ocraercs H3J/HILIEK, KOTOPOro
He XBaTaeT AJis1 OMJaThl yOOPKH CJEAYIOLIero 3Taxa, TO OHA 3TOT U3JIHIIEK HUKOMY He BO3BPAILaeT
H CJAefyIOIHE 3TaX He MOeT.

COoOTBETCTBEHHO, YIOBJETBOPEHHE CTYAEHTA, XKHUBYILEr0 Ha i-M 3Taxe, B 3TOM CJydyae MOXKHO
onucatb (GOpPMYJIOH:

U=20—(4—i)x(i—x)?—z,

rie z — 9TO YKCJO NMPO(PUHAHCUPOBAHHBIX U3 CBOEr0 KapMaHa AO0JeH 3arpsi3HEHHOCTH OT OOLLero
yucsaa 6, a Bce ocTasbHble 0003HAUEHUS UMeEIOT MpexXHUi cMbica. Kak B 3ToM ciyuae naMeHsTCS
OTBETHI Ha BOMPOCH! MyHKTOB a) U 6)?

r) [Ipennosoxkum, uTO Temeps pelleHHe O TOM, CKOJBKO TJIATHTb YOOPIIHIE, MIPUHUMAIOT HE CTY-
JeHThl, a YIPaBJsoOLlas JOMOM KOMIAHUS. YNpaBJ/siollas KOMIAHHS CTPEMUTCS MaKCUMHU3UPOBATh
CYMMapHYIO T0JIE3HOCTh TPeX CTyHeHTOB. K KakuM ncxomam 3TO MPUBEAET B YCJOBHUSAX MYHKTOB a),
6), B)? Kak n3MeHHTCS cCyMMapHasi MOJIe3HOCTh TPeX CTYAEHTOB B YCJIOBHSIX MYHKTOB a), 0), B) MPH
Ha/lW4YMK yTpaBJsiolledl KOMIaHUN?
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Pewenue. bynem HasblBaTb NepPBBIM, BTOPBIM H TPETbHUM CTYIEHTOB, XKHUBYIIHUX Ha MEPBOM,
BTOPOM U TPeTbeM 3Take COOTBETCTBEHHO, 4yepe3 X,y u 2 OyneM 0003Ha4YaTh UX cmpameauu —
CYMMBI, KOTOpPble KaXKIbld M3 HUX MOTPATHT Ha yOopKy, a uepe3 U;(x,y,2) — MOJE3HOCTD i-TO
CTyIEeHTa TPU YCJOBUH, UTO TEPBLIHA MOTPATUJ X, BTOPOU MOTPATUJ Y, a TPETUH TOTPATUI 2. Bynem
MCKaTb PaBHOBECHbIE npoguiu cmpameeutl — Habopwl (X, Yy, 2), TaKWe, UTO HU OIUH W3 CTYIEHTOB
He 3aXO4eT MU3MEHHUTb CBOIO CTPATETHI0 MPH (PUKCHPOBAHHBIX CTPATErHSX OCTAJbHBIX CTYLEHTOB.

a) Ilo ycioBHiO KaXKIbli CTYIEHT MOXeT Mpo(dHHAHCHPOBaTh YOOPKY JI06Or0 11eJI0T0 YHucaa
sTaxkei, noatomy x,y, 2 € {0,2,4,6}.

1) IlepBoMy cTyneHTY He MMeeT HUKAKOTO CMbICJA OIJIauuBaTh YOOPKY GoJsiee 4eM OJHOTO 3Taxa,
a BTopomy — GoJblue aByX. [Tostomy B paBHoBecuu x € {0,2} u y € {0,2,4}.

2) Ipoduas (x,y,z) = (0,0,0) He siBAsieTCsS paBHOBEeCHeM, MOCKOJbKY BTOPOMY CTYAEHTY
BBITOJHO OTKJIOHHUTbCS U MPO(UHAHCHPOBATh yOOpKYy omHoro staxa: (5(0,0,0) = 12 < 16 =
= 05(0,2,0).

3) Ilpodune (x,y,2) = (2,0,0) He sABAsAeTCS paBHOBECHEM, MOCKOJBKY TPETbMY CTYAEHTY
BBITOJHO OTKJIOHHUTbCSI W IMpOo(HHAHCHPOBaTh yOOpPKYy omHoro artaxka: Us(2,0,0) = 16 < 17 =
= U3(2,0,2).

4) W3 nynkrtoB 1—3 cienyer, 4To NpouiH, B KOTOPbIX § = 2 = 0, He SBJSIOTCS PAaBHOBECHUSMH.
3HaAuuT, B PaBHOBECHU XOTs Obl OAMH W3 IBYX CTYINEHTOB — BTOPOH HWJMU TPETHH — IMJIATHUT
HEHYJIEBYIO CYMMY JIEHeT.

9) CTyneHT, XKMBYLIUH Ha NEPBOM 3TaxKe, B PAaBHOBECHH He OyleT ONaudBaTh HHU OJHOTO 3TaXKa,
ecsiv J060H U3 XKHUBYLIMX BbllIe NPoUHAHCHPYET XOTs Obl ofiMH 3Tax. [loatomy u3 yz # 0 crenyet
x=0.

6) U3 nyHkToB 4—5 cjenyet, 94TO B PABHOBECHH TIEPBBIH CTYyAEHT HHUYero He miaaTut: x = 0.

7) Paccmotpum cayuat x = y = 0. 3amerum, uto U;(0,0,4) = 15 > 14 = U3(0,0,2) =
= U3(0,0,6) > 11 = U;(0,0,0). 3HauuT, ecqiud mepBBIH U BTOPOH CTYAEHTHl He CKHIBIBAIOTCS
Ha yOOpLIHILY, TO TPETHH MPEANOoUTeT OMJIATUTh MOMBIBKY ABYX 3TaxKei.

8) Jlerko mposeputs, uto (0,0,4) — paBHOBecHe. DTO CJeLyeT U3 MYHKTA 7, a TAKXKe U3 TOTO,
4TO MEPBOMY W BTOPOMY CTYAEHTY HE UMeeT CMBIC/A YTO-IUO0 MAATHUTh YOOpPILIMIE, KOToa TPETHH
CTYIEHT OMJATUJ YOOPKY TEPBBIX IBYX 3TaKeH.

9) Paccmorpum cayuaéh x = 0, y = 2. 3amMeTuM, 4TO B paBHOBecud 2z ¢ {4,6}, Tak Kak
B NMPOTHBHOM CJIy4yae BTOPOH CTYAEHT IeHCTBYyeT HEONTHMaJsbHO, MJaTs YTO-TO B CHTYyalllH, KOTAA
TPETHH CTYHEHT y»Ke OIJIaTHJ yOOPKYy BTOPOrO 3TaKa.

10) Jlerko Bumeth (cM., HampuMep, NyHKT 3), uto U;(0,2,0) = 16 < 17 = U3(0, 2, 2). TToatomy
npoduib (0,2,0) He sBAsIETCH PaBHOBECHEM.

11) ¥6enumcs, uto Us(0, 2,2) = Us(0,0,2) = 18. o ycaoBuI0 B caydae 0AMHAKOBO MPUOBIIBHBIX
aJbTepPHATHUB CTYAEHT IMpeNNoYyuTaeT Ty, B KOTOPOH OH IJIATUT MeHblle. 3HAYHUT, I/ BTOPOTO
cryneta npoduab (0,0, 2) npennoututensHee npoduas (0,2,2). 3 storo caenyer, yto (0, 2,2) —
He paBHOBECHE.

12) Paccmorpum ciyuail x = 0, y = 4. 3ameTum, uto B paBHOBecuu 2 = (), Tak KakK B IPOTHUBHOM
cJydyae BTOPOH CTYAEHT AeHUCTBYeT HeonmTuMaJsbHO, miatsa y = 4. Ho U(0, 4,0) = Us(0,2,0) = 16,
MIO3TOMY, B CHJIy YCJIOBHS, BTOPOH cTymeHT mpeanouutaer npoduas (0,2,0) npoduaio (0,4,0).
CanenoBatesibHo, npoduab (0,4,0) He siBAseTCs paBHOBECHEM.

13) U3 nynkroB 1 u 7—12 cienyert, 4To B MyHKTe a) 3TOH 3aaud €CTb POBHO OJHO PAaBHOBECHE,
KOTJla TPETHH CTYIEHT OmJayuBaeT YOOPKY JIBYX 3TaxKed, a OCTa/JbHble CTYIEHTH He MJATAT HUUETO:
(x,y,2) =1(0,0,4).

0)
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1) Paccmorpum nepBoro cryneHta. OH MOXKeT rapaHTHpPOBaTh cebe IMOJIE3HOCTh, PaBHYIO Kak
MUHUMYM 17, ecnn He OyIeT HUUEro MJATUTh.

2) B cuay nyHKTa | mepBBIH CTYIEHT HUKOra He OyAeT MJIaTHTh G0Jiblle 2 I0J1apOoB.

3) IlepBoiit cTyneHT OyneT omjauynBaTh yOOPKY OAHOTO 3Ta)Ka B TOM U TOJIBKO B TOM CJjydae,
€CJIM J1Ba JIPYTUX CTYAEHTa OMJATHIH POBHO JBa 3Ta)Ka (TOTJA MOJIE3HOCTb MEePBOTO CTYAEHTa pPaBHA
18, B TO BpeMs Kak I'ps3HbIH MePBBIH 3TaXK MPUHECET eMy I0JIe3HOCTb He GoJee 17).

4) Iyctb x = 2. Torna, B COOTBETCTBUM C MYHKTOM 3, i + 2 = 4. [Ipoduab (2,0, 4) He sBasercs
paBHOBECHEM, TaK KaK TPeTbeMY CTYHEeHTy OyaeT Jydlle YMeHbUIUTb ero poqwo a0 2. [Ipodusb
(2,2,2) He siBisieTCs paBHOBECHEM, TaK KaK TPETbeMY CTYAEHTY Jyulle BOOOIle HUUETO He MJIaTHTb.
[Ipodunnb (2,4, 0) He siBAsieTCs paBHOBECHEM, TaK KaK BTOPOMY CTYIEHTY BBITOJHEE OMJATHTb YOOPKY
TOJIBKO OJIHOTO 3Taka (M0 YCJIOBUIO 3a[auH, €CJIH MOJEe3HOCTh OJUHAKOBA, CTYAEHT MPEANOYTeT TOT
BapHUaHT, B KOTOPOM OH IJIaTUT MeHblie aeHer). CjienoBaTesibHO, B paBHOBecHH x # 2. [ToaTomy
x=0.

9) Ilyete x = 0. Ecin y +2 =0 nam y + 2 = 2, TO 3TO He paBHOBeCHe, TaK KaK TPeTbeMY
CTYZLEHTY OyneT BbITOAHee MPOPHUHAHCHPBOATh YOOPKY €llle OJHOTO 3TaKa.

6) Eciu x =0 u y + 2 = 4, To 3TO He paBHOBEeCHEe B CHJY MYyHKTa 3.

7) llyctb x =0uy+2=6. Eciu y = 2, y = 4 niu y = 6, TO BTOPOMY CTyIeHTy OyzeT
BBITOIHEE M3MEHHUTh CBOE pellleHHe W YMEHBIIWTb CBOM pacxofbl Ha 2 pojnapa. Ecan y =0 u 2 =6,
TO TPEeTbeMY CTYIEHTY BBITOJHEE YMEHBLIUTb CBOM PACXOAbl HA 2 MOJ/apa.

Takum o6pasom, B myHKTe 6) HET paBHOBECHH.

B) a)

1) OdeBuaHO, UTO MEPBOMY CTYAEHTY HET CMbIC/]Ia (PMHAHCHPOBAThH TOMBIBKY BTOPOT'O U TPETHETO
staxa. [lostomy x < 3.

2) Ecin x >0 u x +y + 2z # 3, T0 3T0 He paBHOBecHe. JleHCTBUTENBHO, €ClH X + Y + 2 > 3, TO
MepBBIH CTYIEHT MO Obl COKOHOMUTH — MEPBbIH 3TaX M Tak OyneT MOMBIT. A ecaut x +y + 2 < 3,
TO MEPBBIA CTYAEHT BhIOpAachiBaeT NeHbI'H Ha BETEp.

3) 3ameTHM, UTO eCld X + Yy + 2 = 3, TO eCTb Npo(PHHAHCHUPOBAHA yOOpKa ONHOIO 3Ta)Ka,
TO HE3aBHCHMO OT paclpelesieHUs pPacxXolOB CTYNEHTOB TPETbeMy CTYHEeHTYy OyAeT BbIrOJHee
IOIJIATHUTH ellle 3 AoJJiapa 3a YOOPKY OCTABIIMUXCS IBYX 3Ta)Kei (Ha 3TOM OH CIKOHOMHUT 4 eIMHUILIbI
HEYIOBOJbCTBHUS). 3HAYUT, MPO(HUIHN, TaKHe, 9TO X + y + 2 = 3, He SIBJIAIOTCS PAaBHOBECHSMH.

4) Ilycets x = 0. Ecin y + 2 = 0, To 3TO He paBHOBeCHe, TaK KaK TPETbeMY CTYHEHTy OyneT
BBITOJIHEE OMJIATHTh YOOPKY mepBoro ataxa. Ecan y + 2z € {1,2,4}, To 3T0T npodusb He siBasieTCs
paBHOBeCHeM, TaK KaK BTOPOH WJM TPeTHH CTyNeHT TPaTHT IeHbru Bhyctylo. Ecin y + 2 = 3, T0
3TO He pPaBHOBECHE TI0 MYHKTY 3).

5) Ilyetb x =0 u y + 2z = 5. Jlerko HemocpenCTBEHHOH MPOBEPKOH yOETUThCS, UTO MPOGHUIH
(0,1,4), (0,0,5) aBasitorcst paBHOBecusiMH. [Ipodunn, B KOTOPBIX y > 2, pABHOBECUSIMH He SIBJISI-
I0TCS, TaK KaK BTOPOMY BBIF'OJIHO YMEHBIIHUThL CBOH TJaTeX Ha 2 (MPU TOM Ke yPOBHE MOJI€3HOCTH
OH 3alJaTHT MeHbllIe).

6) Eciu x =0 u y + 2 = 6, To paBHOBecui HeT: ecu 2 > 0, TO TpeTbeMy BHIFOIHO YMEHBIIUTh
nnarex Ha 1, a ecnn 2 = 0, TO BTOpPOH 3ps OMJIauMBaeT YOOPKY TPETbEro 3Taka.

Takum o6pasom, ectb 2 paBHosecus: (0,1,4) u (0,0, 5).

B) 0)

1) Kak u B myHKTe 06), MepBblil CTYIEHT HUKOrIA He OyIeT MJIaTHTb 00Jiblle 2 H0JJIapoB.

2) Ecav mepBbId CTYHEHT TPATUT OOJbIle HYJsL, TO B CyMMe OIJiauMBaeTcst yOopka BceX dTaxkei

(vHaYe mepBOMy OBl CTaJIO JIydllle, ecaud Obl OH HHUUero He miatus). Ilpyrumu cioBami, ecau x > 0,
TOX+y+z=06.
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3) Eciu x+y+2 =6, To 2=0. [eilictButensHo, ecnu z > 0, To TpeTbeMy CTYLEHTY BBITOLHEE
noTpaTuTh Ha 1 possap menblie. Torna nepBbii 3TaxK He OyneT BBIMBIT, TPETUH CTYIOEHT MOJYYHUT
TOT K€ YPOBEHb TOJIE3HOCTH, HO 3aMJaTHUT MEHbIIe.

4) Eciu x+y+2 =16, 10 y < 1. Ecain 651 Ob1710 y > 1, TO BTOPOMY CTYIEHTY ObLIO Obl BBITOAHO
YMEHBIINTh CBOH BKJa Ha 2.

9) 13 nyHkToB 2—4 cjenyert, 4To paBHOBecHH B ciayudae x > 0 6bITb He MoxkeT. CJjiefioBaTeNbHO,
x=0.

6) Ilycts x = 0. Eciiu y + 2 < 3, TO 3TO He paBHOBeCHe, MOCKOJBKY TPeTbeMy CTYAEHTY
OyneT BBIFOJHO NO00ABUTb CTOJBKO JeHer, UTOObl XBATHJIO HA YOOPKY ABYX BepXHUX 3Taxked. Ecuu
y+ 2z € {4,5}, TO KTO-TO U3 CTYAEHTOB OTAaeT ybopliule NeHbru 3agapom. Cayvai y +2z = 6
He MOXeT ObITb PAaBHOBECHEM B CHJY MYHKTOB 3 U 4.

7) Ocraetcs cayuait x =0, y + 2z = 3. Jlerko npoBepuTh, UTO BCe TaKKe MPOMPUIHN SBJASIOTCS
paBHoBecusmu. Celiuac ybupaioTcsi 1Ba 3Ta)ka, U HUKOMY He BBITOLHO YBeJHYMBATb CBOH IJIaTex
Ha 3, 4TOOBl OMJIATUTL YOOPKY ellle OAHOTO 3Taxa. YMEeHbIIATh CBOU MJIAaTeX BTOPOMY HJIH TPEThEMY
HeT HUKAKOro CMbIC/J1a — WTpad 3a rpas3b OyneT OoJblie.

Takum ob6pasom, paBHoBecus B 3ToM nyHkre Takue: (0,0, 3), (0, 1,2), (0,2,1), (0, 3,0).

r) a) CymmapHasi MoJIe3HOCTh TPeX CTYAEHTOB B 3aBUCHUMOCTH OT YHMCJIA BBIMBITBIX 3TaxKeH 7
paBHa

U(n) =60 — 3 x (1 — min{n, 1})* — 2 x (2 — min{n, 2})> — (3 — min{n, 3})* — 2n.
Hawm nocratouHo cpaBHuTh 3HadeHust pyHKuuu U(n) npu 0 < n < 3. Jlerko BUIETh, UTO
U) =40, U(1) =52, U(2) =55 U(3)=>54.

Takum o6pasom, oO11ecTBEHHBIH MaKCUMYM OyIeT MpU ABYX MBITBIX 3Taxax. CyMMapHasi MoJe3HOCTb
CTYIEHTOB MO CPaBHEHHIO C PaBHOBECHEM M3 TYHKTa a) He U3MEHHTCH.

r) 6) Tenepp cymmapHasi MoOJIE3HOCTb TpeX CTYNEHTOB B 3aBUCHMOCTH OT YMCJA BBIMBITBIX
3TaXkel n paBHA

U(n) =60 — 3 x (1 — max{(n —2),0})? — 2 x (2 — max{(n — 1),0})* — (3 — max{n, 0})> — 2n.
Boiuncaum 3nadenust pynkuuu U(n) npu 0 < n < 3:
U©) =40, U(l)=143, U(2) =50, U(3)=54.

CrenoBaTte/ibHO, 0011eCTBEHHO ONTHMAaJAbHBIM BapUaHTOM fBJsieTCsl yOopKa Tpex sTaxkeil. HamomHuum,
4TO B MyHKTe 6) paBHOBecHi He OblJo!

r) B) a) B aToM nyHKTe cymMMapHasi MoJIe3HOCTb TPeX CTYAEHTOB MOXeT ObITh MpelcTaBjeHa
B BUJIE

U(n) =60 — 3 x (1 — min{n, 1})* — 2 x (2 — min{n, 2})> — (3 — min{n, 3})* — a(n),

rae
0, ecaun=0;
3, ecau n=1;
a(n) =
5, ecau n=2;
6, ecau n = 3.
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Torna
U©) =40, U(l)=51, U(2) =54, U(3)=54.

B cuny npeanoceliky 3agayu, ynpasJsioniasi KOMIaHUs ONsTh BeiOepeT MbITbe 2 sTaxkeh. s obonx
JOMYCTUMbIX 3J1eCh PABHOBECHH W3 3aJlaud B)a) CyMMapHasi M0JIe3HOCTb CTYIEHTOB He U3MEHHUTCS.
r) B) 6) HakoHnel, 3nech cyMMapHas MoJie3HOCTb TPeX CTYAEHTOB paBHA

U(n) =60 — 3 x (1 — max{(n —2),0})? — 2 x (2 — max{(n — 1),0})* — (3 — max{n, 0})> — b(n),

rae
0, ecaun=0;
b(n) = 1, ecaun=1;
3, ecau n=2;
6, ecau n = 3.
[ToaTomy

U0) =40, U(l) =44, U@2) =51, U(3) = 54.

3Ha4YMT, YIpaBJ/SIOULS KOMIaHHS HalMeT yOOPIIMIY IJIsi MbITbsl BceX Tpex 3taxked. [lo cpaBHeHHIO
C MyHKTOM B) 6), yIpaBJsiiollasi KOMIAaHHS A00MIACh YJydlleHHs] 00LeCTBEHHOrO 6/1ar0COCTOSTHHUS.
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