Poccnnckaa sKkoHoMMYecKas LWKona
[poeKT «xIKOHOMMKA ANA WKobHUKOB» (I[LoveEconomics.ru)

XV MexayHapoaHbIN LUKOJNbHbIN KOHKYPC
POl

15 peBpana — 15 mapTta 2024 roga

A o1

Poccuiickas I Love -

3KOHOMUMYECKaA

wkona Economics

LKonbHbIN KOHKYpPC PILL — onmnnaga no SKOHOMUKe AnA WKOIbHUKOB. KOHKYpPC MPOXOAWT B 3a04-
HoMm dopmarTe. K yuacTuio npurnawaTca WKONbHUKN 7-11 KnaccoB. 3agaHunA KOHKYpca He TpebytoT Hanu-
4nA cneumanbHbIX SKOHOMUYECKUX 3HaHWIA; ANA NX PeLleHna JOCTaTOYHO MPOAEMOHCTPMPOBATb YMeHMe
NPOBOAMUTb CTPOrMe NOrnYecKme N MaTeMaTmyeckmne paccyKaeHna o6 SKOHOMMYECKNX CloxKeTax. Taknm
06pa3om, B KOHKypCe MOTyT YCMeLHO Y4aCcTBOBaTb KaK LKONbHUKN, HAKOTAA paHee He n3yyaBLune 3KO-
HOMWKY, TaK 1 Te, KTO y>Ke ycnesn NO3HaKOMUTbCA C Hel B WKone. ECin Bbl He 3HaKOMbl C SKOHOMMNKOM Kak
NpeaMeToM, KOHKYpPC — 3TO OT/IMYHAA BO3MOXHOCTb Pa306paTbCA B TOM, Kak OHa YCTPOEHa, peLlas NHTe-
pecHble 3aayun. ECnu Xe Bbl U3 TeX, KTO yXKe MMeeT OrbIT y4acTuA B ONIMMIMMagax no SKOHOMUKE, KOHKYPC
MOXET CTaTb XOPOLLEe BO3MOXXHOCTb MPOBEPUTb CebA.

MobennTtenn n Npmsepbl KOHKypCca NoayyaT AUMAOMbl 1 NaMATHbIE MPU3bI, @ Takke OyayT npurnatue-
Hbl HA TOPXKECTBEHHYIO LlepeMOoHMIo HarpaxaeHna B PILL. AbcontoTHbi nobeanTenb KOHKypca cpeau
y4yacTHUKOB 13 10-ro Knacca Takxke nonyuut ot P3O rpaHT Ha yyacTume B JIeTHe 3KOHOMUYECKOM LIKO-
ne «l Love Economics», a abcontoTHbIN nobeantens cpean WKONbHUKOB 11-ro Knacca — 3NeKTPOHHbIN
nnaHLwert.

Avinnombl nobeguTtenen n Npu3epos AatoT OT 6 Ao 8 6annoBs 3a NHAMBUAYANIbHbIE AOCTVXKEHUA NPY
noctynneHum Ha «CoBMeCTHyto nporpammy no skoHomuke HAY BLIS n POLW» n Ha nporpammbl «DKOHO-
MUKa» N «DKOHOMMKA 1 aHann3 JaHHbIx» GpaKynbTeTa SKOHOMUYecKkux Hayk HAY BLLS.

PeweHunsn
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Asmopei3aday: inea AHmoHos, Jmumputi [eo30es, Apmém JlunuH, AHacmacus HebonbcuHa, AnekcaHop
Lllecmakos

OTBeTbl Ha BCe 3a4auu, KpOMe nocnefHewn, AOMXKHbI ObiTb NpuBefeHbl C 06bAcHeHNAMU. OTBeTbl 6e3 06b-
ACHEHWI He 3aCUNTbIBAIOTCA. BbINONHANTE 3aAaHNA CAMOCTOATESNIbHO, He 00PaLLAACh K BHELLUHEN MOMOLLK,
B TOM umMC/le K MaTepunanam 13 MHTepHeTa — y Bac BCé obA3aTenbHo nonyumtcal B cnyyae HapylweHua
npasun nposeaeHnsa KoHKypca paboTa MoXeT 6blTb aHHYNMpPOBaHa.

3apgaua 1. OnTumanbHoe pacceneHune (25 6annog)

AOMUHUCTPATOPY CMOPTUBHOIO Nlarepa HY>KHO paccennTb YETHOE KONMYECTBO AeTen N3 NepBOro oT-
pAga no KomMHaTam. B Kaxgom KoMHaTe MOryT XUTb POBHO 2 YyenoBeka. Bce netn — geBoyKkun, Nno3Tomy
N3HayaNbHO BO3MOXHa Ntobas napa NoTeHUManbHbIX coceaei. Y Kaxkaoro 13 aeTen eCcTb NpeanoyYTeHns
Ha MHO>KeCTBe NOTeHLMaNbHbIX cOceiell, TO eCTb KaXabli U3 pebAT MOXKeT ynopAaaounTb BCeX NOTEHUN-
anbHbIX cocefen oT Haunyywero ana ceba no HauxyaLwero. Mpu 3Tom, ANA KaXkAoro n3 pebar 3Tm npegno-
YTeHUA CTPOre — He CyLLeCTBYET iBYX COCefeit, KoTopble Obin 6bl OAUHAKOBO XOPOLUN C TOUYKM 3peHUA
KOro-nmb6o 13 pebat. MpegnouteHns Takxe ABNAOTCA TPaH3UTUBHBIMU, TO €CTb €CNN ANA AEBOYKN BEPHO,
yTo i nyywe j (0603HaUMM 3TO yTBEpPXKAEHME KaK i > j) nj > k, To gna Heé BepHo i > k. [Tocne Toro, Kak
aAMUHUCTPATOP paccenun pebaTt No KOMHaTam, pebaTaM MOXKHO MeHATbCA coceaamu. [Ina sToro aAgoe
LEeTen OIMKHbI MOJONTU K aMUHUCTPATOPY M CKa3aTb, YTO OHW XOTAT »KUTb APYr C APYrom 6osblue, yem
CO CBOMMM TEKYLLMMIN COCeaAMMU.

HazoBEémM cmabunbHbimM Takoe pacceneHune pebaT, Npu KOTOPOM HMKaKas napa pebsaT He xoueT Nofon-
TV K aAMVHCTPATOPY AN1A COBEepLUeHNA o6meHa.'

a) TlycTb agMMHUCTPATOPY HAJO pPaccenuTb POBHO 4 pebéHKa. CKONbKO BCEro paccenieHnii BO3MOX-
Hbl?

6) MoxeT nu B 3TOM cjlyyae 6bITb POBHO OAHO CcTabunbHoe pacceneHune? A aa? A Tpu? Ecnun Bbl
cumTaeTe, UTO MOXeET, NpuseauTe npumep. ECnm HeT, BoKaXXnTe HEBO3MOXHOCTb.

8) NpennonoXunm, 4To agMUHUCTPATOPY HYXKHO paccennTb 6 aeTen. [inAa ynobcTea 3aHyMepyem Nx oT
1 o 6. x npegnoyTteHna npefcTaBneHbl B Tabnvue HuxKe. BolparkeHne i > j 03HayaeT, UTo, MO MHEHUIO
pebéHKa, cocep i nyywe cocefa j. Hangute Bce ctabunbHble pacceneHnsa u AOKaXxnte, YTo Apyrux He
cylecTByer.

Pe6éHok | MpepnouteHnna

1 3>2>5>6>4
4>3>6>5>1
2>6>1>5>4
5>1>3>2>6
3>6>4>1>2
4>5>2>1>3

| bhlWN

PeweHue

a) ina ygobcTBa 3aHymepyem fetert oT 1 go 4. PacceneHme MOXHO OfHO3HAYHO onpeaennTb, 3Has,
C KeM XUBET pebéHokK 1. MNockonbKy y pe6éHka 1 Bcero 3 noTeHUmManbHbIX cocefla, CyLWwecTByeT POBHO 3
pacceneHus.

6) 3aHymepyem feteli oT 1 go 4. Torga Bce pacceneHna ycaoBHO 0603Haumm 12, 13 1 14 — no Tomy, ¢
KeM XMBET nepBbli pebEHOK. [1nA KaxJoro nprmepa co3gagum Tabnuuy, MnaocTprpyoLLyto ero.

1 .
3apava ABNAETCA NPYMEPOM NPUMEHeHNA in3aliHa MeXaHV3MOB, O KOTOPOM MOXHO Y3HaTb 60onbLLe 13 MaTepurarnos npo-
ceBeTuTenbckoro npoekta PO GURU
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HauHéM c egUHCTBEHHOrO CTabuNbHOro pacceneHus. B npumepe HXke MOXKHO GbICTPO NOKa3aTb, YTO
eHCTBEHHOE CTabunbHOe pacceneHune 310 12. Kaxkabin U3 cocepent B pacceneHnmn 12 XXMBET C Nyyinm
nA ceba, No3ToMy He xoueT MeHATbCA. [pur 3ToM B pacceneHunsax 13 1 14 3axoyeT NOMEHATLCA, HAaNpuUmep,
napa (1, 2).

Pe6éHok | NMpepnouteHnn
1 2>3>4
2 1>3>4
3 4>1>2
4 3>1>2

MpuBeném nprmep ¢ AByMA CTabunbHbIMK pacceneHnamm. B 3Tom cniyyae ctabunbHble pacnpegene-
HUA — 370 12 1 14. 3ameTnm, 4TO B pacceneHnn 12 ectb ABa pebéHka (1 1 3), KoTopble XKUBYT C NTYYLLM
Aana ceba cocenom, No3Tomy He 6yayT MeHATbCA. Torga MOMEHATbCA MOTYT TONbKO 2 U 4, HO OHU XyALIne
BapWaHTbl ApYr ANA Apyra, NO3TOMY MeHATbCA He 6yayT. AHanornyHo, B pacceneHnn 14 ectb aBa pebéx-
Ka (2 1 4), KoTopble XXMBYT C NyuLm ana ceba cocegom, NO3TOMy He 6yayT MeHATbCA. Torga NOMeHATbCA
MOryT 1 1 3, HO OHU XyALne BapyaHTbl APYr ANA Apyra, NO3TOMY MeHATbCA He byayT. PacceneHue 13 He
6yneT cTabunbHbIM, MOCKONbKY 3aXOTAT MOMEHATbCA, Hanpumep, 11 2.

Pe6éHok | NMpepnouteHunn
1 2>4>3
2 3>1>4
3 4>2>1
4 1>3>2

Tenepb AOKaXKeM, UTO HEe MOXKET ObITb TPEX CTabUNbHbIX pacnpeneneHnin. 3aMeTM, UYTo ecnu [Ba ye-
NOBEKA XMBYT C XyAWNMN gna ceba coceaamm, To OHM XoTenur Bbl NOMEHATHCA C KeM YrogHo. Takxke 3ame-
TUM, UTO eCNM ABa YesioBeKa — Nlyylume coceam apyr Ana apyra, 7o nioboe pacnpeneneHue, rae OHM He
XKNBYT BMECTe, He MOXKeT ObITb CTabMNbHbIM.

Bcero ecTb 3 pacceneHua n 4 yenoBeka. 3HauuT, eCTb XOTA Obl OQHO pacceneHue, rae cpasy 2 yenose-
Ka »KMBYT C XyawWwnm gns cebs cocep,orvl.2 Ecnv oHM XnBYT He Apyr C ApYrom, TO OHU MOTYT NOMEHATbCA,
3HauUT, paccenieHne He cTabunbHO. ECn ke OHW XUBYT APYT C APYTOM, TO OAMH U3 HUX MOXET NOMEHATDb-
CA C KeM-TO B A PYrol nape, eC/v 3Ta Napa He ABNAETCA NyYLWnMmM coceaamm apyr ana apyra. Ecnm xota 6ol
ANA OQHOrO 13 OCTaBLUENCA Napbl cOCe He NyYLNI, TO OH COrNacUTCA MOMEHATBbCA C KeM-TO U3 XyALunX
APYr 4na gpyra cocefiein, NO3TOMY TaKoe paccenieHune He 6yaet ctabunbHbiM. OCTanca nocnegHUn cyyan,
npv KOTOPOM 3Ta Napa — ny4wune apyr Ana gpyra cocean. Torga oHmM Bcerga XusyT gpyr € 4pyrom B CTa-
6MNbHOM pacceneHnu, 3HaUYNT, OCTallbHble pacceneHna He cTabunbHbl. Taknm obpas3om, 3 cTabunbHbIX
pacceneHnsa HeBO3MOXKHbl

B) PaccmoTpurm npegnoyteHuns, onncaHHbIe B YC/IOBUMN.

War 1. PaccmoTtpum pelweHve nHameuga i. Ecnym gna nHamempaa j oH ABRAeTCA Nyywmm coceiom, To
NHAMBULA | He BblbepeT B CTabMNbHOM PacCeENEHNM HUKOTO XY>Ke C €r0 TOUYKU 3PEeHUs, YeM j, MOTOMY YTO
BCerga MOXHO PeLUnTb XUTb C j. YUMUTbIBaA 3TO, BblYuepPKHEM HEBO3MOXHble Napbl. Ha KapTUHKe HMXe Kpac-
HbIM 3a4EPKHYTbl HEBO3MO>KHbIE Napbl. 3aTeMm Te Xe Napbl 3a4EPKHYTbl OPaHKeBbIM (KaX<aasa napa BcTpe-
YyaeTca gBa<abl).

LWar 2. 3ameTnMm, UTO 13 OCTABLUMXCA BO3MOXHbIX ONUUIA 5 1 6 — nyyline apyr ana gpyra (o6seneHo
3eNEHbIM Ha KapTUHKe). 3HaUNT, OHX By YT XKMUTb BMecTe. Torga 3a4epKHEM 3e/IEHbIM HEBO3MOXKHbIE Napbl
13 YMCs1a OCTaBLLNXCS.

2
Jlo6brTenn KOMOGVMHATOPYKM MOTYT BCMIOMHWTL NprHUMN Qupuxne.
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Pe6éHok | MpegnoureHunna Pe6énok | lpeanoureHnn Pe6énok | lpegnourennn
1 3>2>5>6>4 1 3>2>5>6>4 1 3>2>5>6>4
2 4>3>6>5>Y) 2 4>3>6>5>Y 2 4>3>6>5>Y
3 2>6>1>5>4 3 2>6>1>5>4 3 2>6>1>5>4
4 5>1>3>2>8 4 5>1>3>2>48 4 S>1>3>2>8
5 3>6>4>4>2 5 3>6>4>1>2 5 3B 4>1>2
6 4>5>2>1>3 6 4>5>72>1>3 6 4>5p2>1>73

Puc. 1: UnniocTpauma K pewenuto 3agaun 1 (B)

LWar 3. OcTaéTca 3aMeTuTb, YTO BO3MOXHbI f1Ba CTabWIIbHbIX pacceneHna octaBwmnxca — 13 24 n 14
23.B nepBom ciiyyae 1 1 2 KMBYT C Iyylummm ana ceba coceaamu, a 3 14 He rotToBbl MeHATLCA. Bo BTopom
cnyyae 3 1 4 XnByT C nyywmm ana ceba cocegamu, a 1 1 2 He roToBbl MEHATHCA.

OtBerT. Bcero 2 ctabunbHbIx pacceneHna — 13 24 56 n 14 23 56.

3a koppekmHo 060cHO8aHHbIU omeem 8 nyHKme (a) cmasusioce 3 6asina. O60CHOBAHHbIE NpUMeEpPbI C
1 u 2 cmabunbHeIMU paccesneHUAMU cmousu 4 6anna kaxoell. Ewé 7 6annos MoxHo 66110 nosly4ums 3a
0oKa3zamesibCMaeo He8o3IMOoXHOCMU 3 cmabuneHeix pacceneHul. KoppekmHoe peweHue nyHKma (8), 0oka-
3blgarowjee, Ymo Opy2ux cmabusibHbix paccesieHUl Hem, U NoKaselgaroujee 06a cmabusibHbIX pacceseHus,
cmourio 7 basnsios.
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3apaua 2. [lopaboTtaem BmecTe? (13 6annos)

B nccneposartenbckon nabopatopuu ectb ABa ctaxképa — Hukunta 1 Kona. HayuHbin pykoBogutenb
peLlaerT, Kak pacnpegennTb Bpema paboTbl CTaXKEPOB Haf ABYMA MMEIOLWNMNCA Y HEFO MPOeKTaMn TakK,
4yTOObI OH MOT M3YUYNTb MOJTyYEHHbIE PE3YyNbTaThl Kak MOXHO paHblue. HayuHblli pyKOBOAMUTENIb MOXKET
HauyaTb M3y4YaTb MaTepurasnbl TONIbKO NOC/E TOFO, Kak 6yayT BbINOMHEHbI 3afaHUA No 06o01m NpoeKTam. U3-
BECTHO, YTO Kona MoXeT BbINOIHUTL Heo6xoaMMbIi 06bEM paboTbl Ha NepBOM NPOEKTe 3a 2 Yaca, a Ha
BTOPOM — 3a 4 yaca, B TO BpemaA Kak HukmTta — 3a 6 n 2 yaca cootBeTcTBeHHO. PaboTa ocyulecTBnaeTca
PaBHOMEPHO — 3TO O3HAvaeT, YUTO eCcn CAenaTb NPOEKT LeINKOM 3aHMMaeT X YacoB, TO BbINOAHUTb, Ha-
npvmep, 1/n npoekTa 3aMET X/n yacoB. CTaxkEépbl MOTYT paboTaTb Haf 060MMM NPOEKTaMU KakK He3aBU-
CMMO, TaK U COBMECTHO, HO B MOC/IeHeM CJlyyae OHM NOTPaTAT 1 Yac Ha CTOPOHHME Pa3roBopbl. Mi3BecTHO,
4TO BABOEM (€C/IN He YUnTbIBaTb BPeMs, 3aTpayeHHOe Ha Pa3roBopbl) OHM paboTaloT Haf KaxablM NpOekK-
TOM B X > 1 pa3 6bicTpee uem, ecniv 6bl paboTany napannenbHO HaJ OAHUM U TEM Xe npoeKTOM.3

a) TNycTb cTaxképbl paboTatoT yaanéHHO, MOSTOMY OHU He MOTyT paboTaTb coBMecTHO. CKONbKO Bpe-
MeHV 3aNMET paboTa Hag npoekTamn? Kak 6yayT pacnpegeneHbl 3agaHna?

6) lMycTb cTaxépbl MOryT paboTaTb Kak COBMECTHO, TaK 1 pa3fenbHo. B cnyyae coBmecTHOM paboTbl
CTaxképbl paboTaloT BMECTEe Haf KaXkAbIM NPOEKTOM. [1pn Kaknx 3HaYeHUAX X HAyYHOMY PYKOBOAUTESIO
BCerga BbIroAHO CTaBUTb UX paboTaTb COBMECTHO?

8) CoBmecTHasa paboTa CTaHOBUTCA BbIFOAHOM NPY 6ONbLINX UM MEHbLINX 3HaUYeHUsaX x? O6bACHU-
Te 0OHapyKEeHHYI0 3aBMCMMOCTb MHTYUTUBHO.

2) Ha ocHoBaHuu Bawero oTBeTa B npepiayLieM NyHKTe, MPeAnonoXunTe, B Kaknx npodeccmax ne-
pexoA Ha yaanéHHyto paboTy ckopee NoBbilaeT NPON3BOANTENIbHOCTb, @ B KAKNX — CKOpee CHUXKAET.

PeweHue

a) Kaxkgbii 6yaeT genatb TO, B YUEM Y HEFO CPaBHUTESIbHOE NPEVMYLLECTBO (TO eCTb TO, YTO OH AenaeT
OTHOCUTeNbHO 6bicTpee). Toraa NPoOeKTbl 3aKOHYAT 3a 2 Yaca. Kona 6yaet genatb nepBbii NpoekT, a Hu-
KUTa — BTOpOVI. B nio6om [pyrom pacnpeneneHnin no 3afa4v4yam cpegHAaAa CKOpoCTb pa6OTbI Haa KaXablM
NPOEKTOM CHU3NTCA, MO3TOMY 3aTpavyeHHOE BpeEMA 6y,u,eT oonblue.

6) Korga BbirogHO coBMeCTHO paboTaTtb? YTo6bl NOHATL 3TO, 3anNuLLEM CleaytoLlee HepaBeHCTBO: Bpe-
Ms, 3aTpayeHHOe NPy COBMECTHOW paboTe, He NPEBbILLAET MAUHMMANIbHOTO BPEMEHW NPU NHAMBUAYASb-

How pabore.
1 1 17

2414 T xaaee) T1S2CX2 %

B) CoBMecTHas paboTa CTaHOBUTCA BbIFOAHOW NPy 60NbLINX 3HAYEHUAX X, MOCKONbKO 60/blune 3Ha-
YeHUs X COOTBETCTBYIOT 6OJbLLEMY YBEIMUYEHMIO MPOAYKTUBHOCT OT COBMECTHOW paboTbl.

r) B kKauecTBe BepHOro 3acumTbiBanca niobom 060CHOBaHHbIV NpUMep ¢ ABYMA Npodeccuamu, rae Bbl-
rogbl OT B3aMOAENCTBNA pa3HATCA. Hanpumep, B 6bonee pyTnuHHom npodeccun (byxrantep), kKoonepa-
LMA BPAQ NN NPUHOCUT JOMONHUTENbHbBIE BbIroAbl, NO3TOMY yAanéHHaa paboTa 6yaet ckopee NonesHom.
B 6onee TBOpUYecKMx Npodeccnax COBMECTHOE NPON3BOACTBO UaeN MOXET ObiTb 6onee 3pPeKTUBHbIM
(Hanpumep, paboTa yuéHoro-nccnenoBatens), NO3TOMY A1l HAX Nepexos Ha yaanéHHyo paboTy ckopee
CHWKAeT NPOon3BOAUTENBHOCTb.

KoppekmHoe peweHue nyHkmos (a)—(8) npuHocusio yyacmHukam no 3 6an1a3a nyHKm, a peweHue NyHK-
ma (2) no380s14710 nosydums ewé 4 6anna.

3 .
Hanpumep, ecnu 3agauy n3HayanbHO MOXHO Obifio BbINOAHWTB 3a Yac, To Npu paboTe B 10 pa3 bbicTpee €€ MOXKHO BbINOM-
HUTb 38 6 MUHYT.
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3apaya 3. O cTOMMOCTU XKN3HU (18 6annos)

B aTOoM rogy ncnonHsaetca posHo 100 neT ¢ MOMeHTa nyb6nnkaumm paboTbl pOCCMIACKOrO SKOHOMUCTA
AnekcaHapa KoHtoca «[pobnema MCTUHHOIO MHAEKCA CTOMMOCTI XW3HW». B cBoel cTaTbe KoHtoc npeano-
XKW N3MEPATb YPOBEHDb LeH NpY NOMOLLN MHAEKCA CTOMMOCTM XXN3HW. B pamKax npeanoKeHHoW 3agayum
Bam npeacTomT 03HAKOMUTBLCA C NPEeASIOKEHHBIM UM CMOCOOOM 1 CPaBHUTL €ro C APYrMMr UCNosb3ye-
MbIMM Cocobamm noacyeTa YpPOBHA LiEH.

PaccmoTprm noTpebutens, umerowero GyHKUMo nonesHocTn U(X;,Xp,X3) = X + 2% + /Xz. OyHKUMA
Nnosie3HOCTU NOTpebuTena 3aBUCKT OT KONIMYECTBa NOTPEBNEHHbIX UM TPEX TOBAPOB, 0603HAYEHHbIX KakK
X1, X3 U X3 COOTBETCTBEHHO. O6paTnTe BHMMAHWNE, YTO KONIMYECTBO KaXKAoro 13 notTpebnéHHbiXx TOBapoB
X; = 0, Npn 3TOM X; He 06A3aTeNbHO ABNAETCA LeNibIM Ynciom. [Myctb pﬁ,pg,pg — LieHbl KaXKJoro n3 ToBapoB
COOTBETCTBEHHO B rogy t, rae t = 2023 unn t = 2024. MNotpebutens CTpeMUTCA NOAAEPKNBaTb YPOBEHD
nonesHoctn U, NPV 3TOM OH ieNaET 3TO TaK, YTOObI €ro pacxofbl Ha MOKYMKY TOBAapOB ObLIY MUHMMANbHbI.

MNyctb U=4 ueHbl ToBapos B 2023 roagy p12023 =10, p§023 = 25, p§023 = 5/2,a B 2024 ropy p12024 =10,
p§024 =10, p§°24 = 5/2 COOTBETCTBEHHO.

a) Kakue ToBapbl 1 B KaKoM Konuuyectse byaet nokynaTtb notpebutens B 2023 roay u B 2024 rogy?

6) HpeKc CTOMMOCTY »KM3HM NOKa3bIBAET, HA CKOMTbKO MPOLEHTOB BbIPOCAM (M COKPATUIINCB) pac-
X0Abl Ha NoAdepPKKY KOMPOPTHOro ypoBHA NoTpebneHusa U. OH NOACUYMTbIBAETCA Kak OTHOLWEeHMe pac-
XO[0B Ha NoajepaHne YpoBHA NoTpebneHns Us rogy t K pacxofam Ha nogaep»aHue ypoBHA NoTpeo-
neHua U B rogy t — 1. Yemy paBeH NHAEKC CTOMMOCTU *M3HU B 2024 roay?

8) NHpekc MNaawe (nedpnatop BBI) n nHaekc Jlacnenpeca (MHAEKC NOTPeOUTENBCKMX LIEH), TaKXKe KakK
N NHOEKC CTOMMOCTU KU3HW, NCMONb3YIOTCA ANA U3MEePeHNA YPOBHA I/IH(I)J'IHLWII/I.4 YTobbl noacunTaTh UH-
pekc JNlacnenpeca gna 2024 roga, HeO6XOAMMO Yy3HaTb OTHOLLEHWE CTOMMOCTM NoTpebnaembix B 2023
rogy NpoaykToB B LieHax 2024 rofa K cToMmocTu notpebnaembix B 2023 rogy npoayKkToB B LieHax 2023
roga. lna nogcuéta nHaekca Maawe ana 2024 roga, He06X0[MMO Y3HaTb OTHOLEHWE CTOMMOCTU NOTPeO-
nAembix B 2024 rogy NpoayKToB B LieHax 2024 rofia K CTOMMOCTU noTpebnaembix B 2024 rogy NpoayKToB
B LeHax 2023 roga. Nogcuntante oba NHAEKCa N CPAaBHUTE NX C UHAEKCOM CTOMMOCTM KN3HW.

2) O6bACHWTE UHTYUTUBHO, MOYEMY UHAEKCbI COOTHOCATCA MeXy COO0M MMEeHHO Tak, Kak Bbl nocuu-
Tanu B npeplayLem nyHkKTe.

0) DKOHOMMCT A. yTBEPKAAET, YTO CMOTPETb HA M3MEHEHNE CTOUMOCTM HOYTOYKa nnm cMapTdoHa
M/IOXO OTpaXaeT N3MEeHeHNE YPOBHA LeH B SKOHOMUKE B LIeIOM 13-3a cneunduyecknx ocobeHHocTen
3TuX ToBapoB. [prBeanTe ABa 060CHOBaHWUA 3TOM No3nyun. NpeanoXxnte, Kak MOXKHO N3MEHUTb METO-
AVKY NoACYETa MHONALUKN ANA STUX TOBAPOB.

PeweHue
2023 2023 2023
a) Pewwm 3apauy gna 2023 roga. V13 dyHKUMM NONe3HOCTM nonyumm X, = 4 — 25 — X5
BblpaXkeHue NoACTaBMM B GYHKLIMIO PaCXOf0B:

3710

2023 2023

2023
= 1()X1

2023
+ 25x,

2023 2023 5 2023
+ 5)(3 - =

Costs /2 =10(4 — 2x, 2% + 25x; 3%

= 40 + 57

2023 2023
Mbl XOTMM BbIOPaTb X; ~ U X3 TaK, YTOObI MMHMMM3NPOBATb Pacxoabl, MOACYMTbIBAaEMbIE MO GoOpMY-

2023 2023 2023
ne Bblwe. 3aMeTuMm, 4YTo (I)yHKLI,VIFI BO3pPaCTa€T No X, , NO3TOMY X, = 0. OTHOCUTENbHO Xe X3 Mbl

nonyunnv napabony c BETBAMU BBEPX, MVUHVMMYM KOTOPOI B BEPLUUHE, T.e.

2023
+2.5x5 7 —10,/x2%

3

2023
X2 =2 = x; =4

4
Bonblue 06 MHPNALMM MOXKHO y3HaTb B nofkacTe PILL «JKoHOMMKa Ha Ciyx».
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Torpax®> =4-2.0-2=2.

Tenepb pelunm 3agady ans 2024 roga. V3 GyHKLMN NOAE3HOCTY MOAYUNM Xo = 2—0.5x12024—0.5\/x§°24.
370 BblpaeHue NoACTaBIM B GYHKLMIO PaCXO/O0B:

2024 2024 2024 2024 2024 2024 2024
Costs™ " =10%;  +10X,  +5xX3 /2=10x;  +10(2—0.5x;  —0.5\/x3%*) +5x3 /2 =
2024 2024
=20+5x +2.5x  —5/x3%
2024 2024
Mbl XOTUM BbIOpaTb X; M X3 TakK, YTOObl MMHMM3MPOBATb PAacXoAbl, MOACYUTbIBaeMble Mo Gpopmy-
2024 2024 2024
/e Bbllle. 3aMeTVM, UTO GYHKLVA BO3PACTAeT Mo X;  , MO3ToMy X = 0. OTHOCUTESIbHO XKe /X3~ Mbl
nonyymnu napabony c BETBAMU BBEPX, MMHUMYM KOTOPOW B BEPLUVHE, T.e.
2024
X =1 = x5 =1
2024
Torpax; =2-05-0-0.5=3/2
2023 2024
6) NoactaBuM pelleHne 13 npeablayuero nyHkTa. Torga Costs = 30, a Costs = 17.5. IHpeKc

cTonMOoCTb Xun3Hu COLI = 17.5/30 ~ 0.58
B) PaccunTtaem oba nHaekca. iugekc MNaawe

10X 0+10x3/2+25X]1
T 10x0+25%3/2+25x%1

P =17.5/40 ~ 0.43

NHaekc Jlacnenpeca
_10x2+10x0+25%x1

= X242/ x0+25x1 -

r) 3ameTtm cnygetoulee cootHoweHune: |, = COLI = Ip. BugHo, uto no nHpekcy Jlacnenpeca ypoBeHb
LleH He U3MEHWNCA, B TO BpeMsA Kak no nHaekc Maawe n COLI ynan (Habnopaetca pednaums). 3170 06b-
ACHAETCA Tem, YTO Npu NoacyeTe MHAeKca Jlacnenpeca GUKCUpyeTca Kop3rHa NPOLJIOro rofa, YTo He
YUMTbIBAET CTPYKTYPHblE CABUMM B NOTpebneHnmn nuamnsuaa. upgekc MNaawe npeanaraet nogctpanBaTth
3Ty KOP3UHY NOJ HOBYIO 13-3a YEro MOXET MPONCXOAMNTb NepeoLeHKa B HVXHIOI CTOPOHY, KOraa MHAEKC
COLI yunTbiBaeT CTPYKTYPHblE U3MEHEHMA, TaK Kak HaNpAMY CTPOUTCA NCXOAA U3 BbIbopa nHAMBMAA

A1) 3aCUMTbIBANINCh Pa3fINYHble KOPPEKTHble 0O bACHEHMSA, B YaCTHOCTU, U3MEHEHMEe KayecTBa TOBapa,
Manas ponb ToBapa B NOTPebneHns, 3aBUCUMOCTb LieHbl TOBapbl OT TEXHOJIOMMYECKOro Pa3BUTUS, POJib
TOBapa Kak MHBeCTUUMMK. B KauecTBe BO3MOXHOIO N3MEHEHNA MOXHO Y4YuTbIBaTb LEHY 3@ MOLHOCTb
NpPOLLeCCoOpPOB, BENNYNHY BUAEOMAMATHY U T.N. — 3TO MNO3BONAET YUECTb U3MEHEHNE CTOUMOCTM 1 JOCTYN-
HOCTb TEXHUYECKUX XapaKTepUCTMK BO BpeMeHW. [TpeanoxkeHHaa naes Ha3blBaeTCA reJOHNCTUYECKoe
LeHoobpa3oBaHNEM.

B nyHkme (a) no 3 6anna 3a nooc4ém 0114 Kax0020 u3 08yx siem, 8 nyHkmax (6) u (8) no 1 6any 3a noo-
c4ém Kax0020 u3 3 UHOeKcos, 8 nyHkme (2) 3 6anna 3a peweHue, 8 nyHKkme (0) no 2 6asina 3a Kaxxooe u3 2
o06ocHosaHuli u 2 6anna 3a anbmepHaMueHolli MeEMOoO NOOCHEMQ.
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3apgava 4. DPPpeKTbl NONULENCKOro HaCUNus (16 6annoe)

JKOHOMMCTbI 1, B YaCTHOCTU Npodeccopa POCCUNCKON SKOHOMMUYECKON LIKOMbI, U3y4yatoT BAUAHME
pa3HOOOpa3HbIX ABNEHMI Ha XKM3Hb 06wecTBa. Hanpumep, Ha npoceeTuTensckom noptane PILL GURU
MO>KHO Y3HaTb O TOM, KaK 3acunbe Madpuim CKa3blBaeTCA Ha SKOHOMNYECKOM pa3BuTuu. B aTo 3agaye Bam
npeacTouT rnybxe pa3obpaTbCA CO CTIOXKHOCTAMM, BO3HUKAIOWMUMUN NPY MPOBEAEHNN SKOHOMUYECKUX
nccnegoBaHUN.

DKOHOMUCT [leCMOHA DHT B CBOEW CTaTbe aHanu3npyeT BAVAHME ClyYaes NonmLencKkoro Hacumsa Ha
obpa3oBaTesibHble pe3ynbTaThl LUKONbHUKOB, »KUBYLLIMX B OKPECTHOCTY MHLUMAEHTA. [1nA 3TOro OH CpaBHU-
BAET LWKOJIbHUKOB, XMNBYLLMX B HENOCPEeACTBEHHOWN 6/IM30CTN OT MeCTa MHLUMAEHTA, C TEMU LLKOSIbHUKAMU,
KOTOPbIe XUBYT B TOM e palioHe, HO Aasiblue OT MecTa MHUMAEHTa (MX Mbl OyAeM Ha3biBaTb KOHTPOSIbHOM
rpynnow). OKa3blBaeTCA, UTO WKONbHUKMW, XKMBLINE ONmKe K MeCcTy MHUMAEHTA, B CPeAHEM CTONKHYNNCH
c 6bonee cnnbHbIM NageHneMm cpefHero 6anna nocne NHUMAEHTA, YeM Te, UTO XUNu Janblue.

a) B cpefHeMm, WKOMbHUKM, XMNBYLUME B palOHaX, rAe NPOM30LLNO0 NOINLIENCKOE HacuIne, pexe no-
CTynarT B YHUBEPCUTETbI, YEM LLUKOSIbHUKN U3 APYTrUX parioHOB. MOXHO /I HA OCHOBaHWM 3TOrO CKa3aTb,
YTO NONULENCKOE HACUNTE CHXKAET LIAHCbI MOCTYNNeHnA B yHnBepcutet? O6ocHylTe cBOM OTBET. B cny-
Yae Hecornacua NpuBeanUTe anbTepHaTUBHOE OOBACHEHNE.

6) Nouemy B KaueCTBE KOHTPOJIbHOW FPYMMbl, C KOTOPOW CPAaBHMBAIOT LLUKOSIbHUKOB, XMBYLLMX B HEMO-
CpeACcTBeHHONM 6M30CTN OT UHUMAEHTOB NOSIMLENCKOrO HAaCUNA, aBTOP PeLLUST B3ATb LIKONbHUKOB 13
Tex e panoHoB?

8) ABTOp NOAYEPKMBAET, UTO 6ONBLUNHCTBO UHLNAEHTOB, MCNOJIb3YeMbIX B UCCIeOBaHUN, He Obinn
ocBeLlleHbl B CpeAcTBax MaccoBor nHpopmauumn. O6bACHMTE, MoYeMy 3TO BaXKHO ANA UCCIe[0BaHNA.

2) MNpepnonoXunm, YTo LWKONbHUKK, XKMBYLLNE B HEMOCPEACTBEHHOWN 6IM30CTM OT MHLUMAEHTOB NO-
NNLENCKOro HaCUNMA, CKIIOHHbI NepeesaTb Y MeHATb LWKOJY Yalle, YeM LWKONbHUKN U3 KOHTPOJIbHOM
rpynnbl. Kak 3To BAMAET Ha MHTepnpeTaumnio pe3ynbraToB NcciefoBaHNA?

PeweHue

a) Het, Tako BbiBOg cienatb Henb3A. DTV palioHbl CKopee BCero ABNAITCA HebarononyyHbiMm, Tam
XMBET 6onbLUe NIoAen C HU3KMM YPOBHEM Aoxofa 1 6osblue AonA He6narononyyHblx cemen. ITn pakTo-
pbl BANAKT Ha NePCNeKTMBbI LKOJIbHUKOB 1 6€3 NONNLENCKOro Hacums.

6) DTV WKONbHNKK Hanbonee NOXOXM Ha TeX, YTO KW BNM3KO K MecTy MHUMAEHTa MO COLnanbHO-
3KOHOMUYECKMM M NPOUYUM XapaKTePUCTKaM, MO3TOMY OHU CNy»KaT 6osiee BEPOATHbIM afibTePHATUBHbIM
cueHapuem (counterfactual), To ecTb falOT peanuCTUYHYIO KapTUHY TOrO, YTO MO0 Obl CNYUYNTbCA CO
LWKOJIbHUKAMMU, XXMBYLLMMUN B HEMNOCPEACTBEHHOW 6/IM30CTN OT NHUMNAEHTOB, €C/in 6bl STUX MHLMAEHTOB
He CNyYnnoch.

B) B Takom cnyuae niogn nonyyaiot nHGopmaumio 06 MHUMAEHTE «M3 YCT B YCTa», a He Yepe3 CMU,
YTO AenaeT Posib PAacCTOAHMA OO MeCTa MHUMAEHTa KntoueBon. bonee Toro, MeaninHoe BHUMaHNE MOXKET
npueneyb denepanbHble BAACTY, KOTOPbIE NPUMYT MeEPbI MO YNYYLIEHUIO CUTYaUNN, YTO TaKKe MOXKET
CKa3aTbCA Ha pe3ysbTaTax.

r) 3TO OCNOXHAET UHTEPNPETALMIO Pe3yNbTaToB, MOCKONbKY Aobasnaetca 3¢dekT murpauymmn. Ecnm
[AHHBIX MO yeXaBLUMM LUKOJIbHUKaM HET, TO TOrA4a OLeHKa MoJyyYaeTca «CMeLEHHOMY

Kaxoeiti nyHkm cmoun 4 6as11a. 3acHumsi8anuce KOppekmHole abmepHamugHsle 06bACHEHUS.
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3apgaua 5. O Harpagax (15 6annos)

B pa3nunuHbix chepax obLEeCTBEHHOM XKM3HU CYLLECTBYIOT MOYETHbIE 3BAHNA U Harpagbl, KOTOPbIMU
yAOCTanBatloT Hambonee NpoABUBLLKX cebA NpeacTaBUTeNne To Unu nHom coepsbl. K umcny Taknx 3saHui
1 Harpag MOXHO OTHeCTM 3BaHMA 3acnyxeHHoro n HapogHoro aptucrta, paboTHMKa mecaua, NOYETHbIe
rpamoTbl B WKone. B skoHoMmnyeckom HayKke Toxe He obownocb 6e3 Harpaa! O cambix BaXKHbIX U3 HUX —
Hobenesckon npemunn n meganu Knapka — yntante B Matepuanax npocBeTUTeNbCcKoro npoekrta PILL
GURU.

a) 3BaHue HapogHoOro apTvcTa NprcBanBaeTCa eAMHOXAbl, B TO BPeMA Kak 3BaHMe paboTHMKa me-
caua B pupme nepexogdulee. Kak Bbl gymaete, noyemy GpuUpmbl 3a4acTyto NCNONb3YIOT CUCTEMY Harpag,
B KOTOPOW NOYETHOE 3BaHMe He MPUCBAETCA OAMNH pa3 HaBCeraa, a ABnaeTca nepexoaawmm? Mpusegnre
JBa 06bACHEeHUA.

6) B HekoTOpbIx chepax co3gaHne NOYETHBIX 3BaHUI CTUMYNMpPYET bonee prCcCKoBaHHOE NOBeAeHME
areHToB. [puBegnTe Nnpumep 1 06bACHUTE STOT GEHOMEH.

8) Co3faHve NOYETHbIX 3BaHMI N aHaNOMMYHbIX Harpag He pekomeHayeTca B dpupmax ¢ 6onbLion
Aonen KoMaHAHbIX 3agay. O6bAcCHWTE, Moyemy.

PeweHue

a) Boamo»Hble oTBeTbI:

« CoxpaHeHMe CTMMYJIOB Y Tex PabOTHMKOB, KOTOPbIX NOOLWPAOT. Henb3a cTaTh Nyylwm HaBCErAa,
HaJo Aep»KaTb NaHKYy.

« He pectumynumpytotca octanbHble paboTHMKM — Tbl MPOUTPan CErofHA, HO MOXellb BbIUrpaTb B
cnegyowmin pas

« CoxpaHeHMe YHUKaNbHOCTN Harpagbl Kak MCTOYHMKA MOTUBALIMN: CO BpeMeHeM OyfieT MHOXXeCTBO
HapopHbix apTUCTOB, a BOT pabOTHMK MecALa Bcerga oanH

6) HekoTopble npumepbl

- OuHaHcoBble KOMNaHNW. ECv cOTPYAHNKM NONYYaloT 3BaHUA 3a UX JOCTUMKEHWA, TO OHN MOTYT
BKNafblBaTbCA B 6bonee puckoBble akTMBbI, YTOObI NONYUnTb HOnee BbICOKMUI BbINMPbILL 1, KaK Cnej-
CTBUE, Harpagy.

- BoeHHOCnyxawume. VIcTopmnyeckn, NUNOTbI, HANPUMEP, NOyYaloT Meflany 3a KOJIMYeCTBO COUTBIX
camoneToB. KenaHve NofyynTb Harpagy Kak MOXKHO paHblue 3acTaBseT NUI0OTOB 3a60TUTbCA CO-
BepLuaTb 6boniee pUCKOBaHHbIE aTakMu.

« Pa6oTHMKN TAXKenon npomMbineHHocTU. byayun MoTBupoBaHHbIMK NepepabaTtbiBaTb BO MMA
NonyyYeHMA NprU3HaHMA, PabOTHUKM MOTYT XKEePTBOBaTb CBOVM 3J0POBbEM, UTO YBENINYMBAET PUCKU
3aboneBaHWii U NONyYeHNA TPaBM Ha paboTe 13-3a yCTanocTu.

B) MIHanBMAYyanbHble NOYETHbIE 3BaHNA NOOLWPAIOT JIMUHbIE JOCTUXKEHUA 1 AUCTUMYNNPYIOT BKNagbl-
BaTbCA B KOMaHAHble 3aaun. Kpome Toro, No Tol e NpUYMHE, NoAN B LIeIOM MEHbLUE BOBJIEKAOTCA B
KOMaHAHOe B3aMMOAENCTBIME, KOTOPOeE BK/OYaeT B TOM UMCIie nepedayy onbiTa U co3gaHune ngewn, Bcnea-
cTBUE Yero 3pPeKTMBHOCTb KOMMaHM NafdaeT. TakxKe 13-3a TAXKECTV B OTAENEHMW NIMYHOIO BKNaga n3
KOMaHJHOr0 ycrexa nooLpeHna MOryT pacnpeienaTbCa HEYECTHO (UM BOCMPUHNMATLCA KaK TaKoBble),
4TO NPOBOLMPYET KOHPNIMKTbI B KONIIEKTUBE

Mo 3 6anna 3a kaxdoe u3 2 obvAcHeHUl 8 nyHKkme (a). B nyHkme (6) 2 6anna 3a npumep u 4 6anna 3a
€20 060CHOBAHUe, Npu 3Mom omaeemsl 6e3 060CHOBAHUA He oyeHusaromcs. B nyHkme (8) 0o 3 6anna 3a kop-
peKkmHoiti omeem.
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3apava 6. KTo He puckyet (27 6annos)

CTyneHTKa coBMecTHOro 6akanaepuata BLUD n POLU Cawa pelunna netoM CTaXKMpoBaTbCA MeHeaKe-
POM NPOEKTOB B HEOOSbLIOW KOHCANTUHIOBOWM KOMMNaHMK. Kaxkabli MecAl oHa 6yaeT pyKoBOAWUTb OQHUM
NPoeKTOM, Bbl6Mpas ypoBeHb prcka oT 0 go 1. ina ygobctBa 0603HaUMM X, — ypOBEHb pucKa AnA nep-
BOro (MIOHbCKOr0) MPOEKTA, X, — A1 BTOPOro (MI0SIbCKOTrO), X3 — AN TpeTbero (aBryctoBckoro). MpoekT
MOKET OKa3aTbCA yAauHbIM Unn HeyaauHbiM. Ecnn Calua Bbibpana ypoBeHb prcka p, TO C BEPOATHOCTbIO
P NPOEKT OKaXKkeTCA HeyaayHbiM. B aTom cnyuae Cawa He nonyynt 60Hyc. [Mpu BbIGpaHHOM YPOBHEe prcKa
P C BEPOATHOCTbIO 1—p NPOEKT OKaXXeTcA yaauHbIM ECi NpoeKT i okaxkeTca yaauHbim, To Calla B KayecTBe
nonyunt 6oHyc B pasmepe 10% oT Nnpunbbinv 3a NPOEKT, KOTOPYHO Mbl 0603HauMUM ;. NpurbbIIb NIOHBCKOTO
npoekTtam, = 240-(1+a-X;), nionbckoro m, = 240-(1+X;+2-X,), @ aBrycToBcKoro mz = 320+ (1+X; + X, +4-X3).
YuTnte, uto a > 0 — 370 NapameTp. Calla MaKCUMU3NPYET OXKuaaemMblin 6OHYC 3a BCE Bpems paboTbl.

a) O6BbACHUTE NHTYUTUBHO CBA3b MEXAY BblIOPaHHbIMY 3HAYEHUAMN PUCKA B Pa3fINyHbIX Nepuogax
1 NpU6BLIbLIO B C/TyYae ycnexa.

6) Oonyctum y Cawm ecTb NAaHbl Ha UMb M aBryCT, MOSTOMY OHA CMOXKET B3ATb TOJIbKO MIOHbCKUIA
NPOEKT. B 3aBMCMMOCTM OT 3HaUeHNA NapameTpa a > 0 yKaxuTe, Kakoe 3HaueHne prcKa x; BblbepeT Calua.
KaKkne onTuManbHble 3HaYeHWA X; B MPUHLMIME BO3MOXKHbI?

8) O6DBACHNTE UHTYUTUBHO 3aBUCMMOCTb ONTMMANbHOIO YPOBHA pUCKa OT napameTpa a. Y1o o3Ha-
yaeT napameTp a?

2) Myctb a = 2. Kakne ypoBHM pucKa B KaxkgoM mecAue BblbepeT Cawa? CuntanTe, yto Cawwa cTpe-
MUTCA cAenaTb MakCMManbHOM CYMMY OXKMAAEMbIX O0OHYCOB 3a BCE nero.”

0) Kak cooTHocAaTca mexgy cobon BbibpaHHble Callen 3HaYaHUA PUCKOB B Pas3INYHbIX Nnepuogax?
O6bACHUTE 3TO COOTHOLLEHWE MHTYUTUBHO.

e) Vicnonb3ysa obHapyxeHHY Bamun 3akoHOMepHOCTb, 06bACHNTE N3BECTHBIN Bam peHomeH u3 pe-
aNbHOW KN3HW.

PeweHue

a) bonee prckoBaHHbIe NPOEKTbl MPUHOCAT 60NbLUYI0 NPKOGLIL B CyyYae ycrnexa. AHanormyHasa cuTy-
auua, Hanpumep, HabnaaeTcA NPU NPUHATUN UHBECTULIMOHHBIX pelleHuni. bonbluaa npubbiib B Cnyyae
ycrnexa CNy»KuT CBoeobpa3HO nnaTom 3a pUck.

6) 3Has 3HauyeHue napameTpa a > 0, Cala peluaeT cneaytoLLyio 3aaady, Bbibrpas x; € [0;1]:

max(1—x;)-240-(1+a-x)
X]E[O,'ﬂ

370 napabosna ¢ BETBAMU BHU3, €€ MAaKCUMYM AOCTUrAETCA B BEPLUMHE, MOSTOMY ONTUMAJIbHOE 3HaUeHue
*
X, =0.5-0.5/a

3ameTVIM, UTO C yUYETOM OrpaHUYeHNs Ha X; U CBOWCTB napabonbl, 4na a € (0;1) Bbibepem x; = 0.
Mockonbky a > 0, x; € [0;1/2).
B) @ — 3TO «Harpafa» 3a p1ck. Yem oHa 6onblue, TeM 60MbLMIA PUCK, HAUMHAA C HEKOTOPOTO YPOBHS
Harpagbl, BO3bMET Ha cebA MeHeaXep.
r) Cawa peluaeT cnegyioLLyto 3agauy ans X, X,, X3 € [0;1].
max 240-(T+a-x)(1=x%)+240 - (1+ X4+ 2 %)(1=%,) +320 - (1+ X; + X, + 4 - X3)(1 = X3)

X1,%2,X3€[0;1]

*Ecm NPOEKT NPUHOCUT NPUBBLINb S C BEPOATHOCTBIO P 11 CymMmMy O C BEpOATHOCTBIO (1—p), TO 0XKMAaemas Npubbib MPoeKTa
paBHap - S.

6I'Io;1C|<a3Ka. Bam He TpebyeTcA 3HaHMeE MakcMU3aLmm GYHKLUMIA HECKONbKIMX NepeMeHHbIX. /Icnonb3yiiTe WKobHble 3Ha-
HMA U3 Kypca maTeMaThKM.
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Mo»HO peLaTb 3Ty 3afayy ABYMSA MeToaamu. [epBblil — «LLKOJbHbIN» — 3aMeTUTb, YTO 3TO napabona
C BETBAIMY BHW3 OTHOCUTESIbHO, HanprMep Xs. [logcTaBUTb 3HaYeHVie BEPLUMHDI, 3aTEM BHOBb 3aMeTUTb,
yTO 3TO Napabosa C BETBAMM BHU3 OTHOCUTENIbHO X,, MOBTOPUTb TPIOK C BEPLUMHON 1 B KOHLIE NMONYUYNUTb
napabony c BeTBAMM BHNU3 OTHOCUTENBHO X;. BTOpOI1 cnocob, K KOTOPOMY MOMIN NPUGErHy Tb LUKONbHUKN
3 MaTeMATUUYECKMX KNACcCOB, 3aK/OYaeTca B TOM, YTOObI NPMPABHATb YaCTHblE MPOU3BOAHbBIE K HYO 1
NPOBEPUTH YCNIOBME BTOPOro NopAAKa Yepes reccuaH.”

O6cyanm YacTyto olwn6bKy. [ns pelleHrs 3aaaumn HeOCTaTOYHO CKa3aTb, YTO 3TO Napabona ¢ BeTBAMU
BHM3 OTHOCUTENbHO KaXKAoW NEPEMEHHON 1 pPewwnTb CUCTEMY YCSTOBUIA NepBoro nopsagka. Paccmotpum
npocton KoHTprpumep f(x, y) = —x° —y* + 4xy. Crieflys TaKOM JIOMVKE, MOXKHO pewunTb, 4To (X, y) = (0,0) —
3TO TouKa rnobanbHOro makcumyma GyHKymn, 4To He 6yaet npaBaon.

Mpu N1060M KOPPEKTHOM peLLeHNM NOYUYNM OTBET: X; = 2/3X, = 1/3,x3 = 1/4.

B) X; > X, > X3. BbIrogHO prickoBaTb B Hauasne, MOTOMY UYTO 3TO BNUAET Ha GyayLime Boinrpbiwn. OTaava
OT NPVIHATOrO pUCKa bonee BesiMKa ANs PUCKa, B3ATOrO B NepBble Neprioabl.

e) 3acunTbiBancs nobon Nprumep, CornacHO KOTOPOMY PUCKM B Havyasne BbIroaHbl (Hanpumep, 6pau-
HbIi PbIHOK WJIN MHBECTULMN B MOSIOZOCTK). Mpumep gomkeH 6biTb 060CHOBaH.

ITo 2 6anna 3a nyHkmel (a) u (8), 3 6anna 3a nyHkm (6), 10 6an1108 3a peweHue nyHkma (2), no 5 6asino8
3a nyHKmol (0) u (e)

7
Takoe pelweHne Tpe6yeT [OCTAaTOYHOrO 3HaHMA MAaTEMATMYECKOTO aHaM3a. 3aMeTrM, YTO OT LUKOSIbHMKOB OHO He Tp660-
BanocCb, XOTA N He 3anpeLllanoch.

11 schoolcontest.nes.ru


https://schoolcontest.nes.ru/

15 ¢peBpana — 15 mapTa 2024 roga KoHkypc PoLL — 2024

3apava 7. Mbicnn ctpaTernyecku! (no 10 6annos)

OTa 3ajayva — 1rpa, B KOTOPOW y4acTBYIOT BCe yYaCTHUKM KOHKypca POLL. Baw Bbivrpbil 3aBUCUT He
TONbKO OT Ballero noBefeHus, HO 1 OT NOBeAEeHMA BCeX OCTaNbHbIX KOHKYPCAHTOB. bonblue o Tom, Kak
NoAN B3aUMOAENCTBYIOT CTPaTErMYeckmn, MOXKHO y3HaTb B rnogkacte PILL «9KOHOMMKa Ha Ciyx».

Wrpa coctontca Ha none pa3mepa 5x5, rae pagabl NPOHYMepoBaHbl CBepXy BHM3 OT 1 40 5,a cTonbubl —
cneBa Hanpaeso oT A o E.

Puc. 2: Urposoe none

4.

Kaxkpasa n3 ouryp MoxeT «CbecCTb» GUrypbl Apyrmx y4aCTHUKOB COMTaCcHO OMUCAHHbIM HUXKE NpaBu-
nam. Habop ¢puryp, kotopble Bbl MOXKeTe CbecTb, OyeT NoacYMTaH Nocse TOro, Kak BCe OCTaslbHble yyacT-
HUKW BblIGepyT CBOV NO31LMn 1 GpuUrypbl. BoamokHble BapuaHTbl BbIbopa ¢puUryp nepeuncineHbl HUXE.

« Koposb. ECT BCe ¢urypbl, pacnonoxeHHble B COCEAHMX MO AMArOHaNn, BEPTUKaIM U ropu3oHTaNn
KneTkax. He MoxeT ecTb Gpurypbl, Haxogawmeca B TON e KNneTke, rae oH ctout. Tak, n3 nosnumn C3
MO>KET CbecTb GUrypsbl, pacnonoxeHHble Ha B2, B3, B4, C2, C4, D2, D3 n D4.

« Cr10H. EcT BCe durypbl, pacrnonoXxeHHble Ha TOW »Ke AnaroHasnu, YTo U OH, KpOMe TeX, YUTO HaxoaATcA
Ha ero Knetke. Tak, 13 nosnuyum C3 MoxeT cbecTb GUrypbl, pacnonoxeHHble Ha A1, A5, B2, B4, C2,
C4,D1 mnD5.

« JladeA. EcT BCe Gurypbl, pacnonoKeHHble Ha TOW »Ke BepPTMKanu U FOPU30HTanu, UTO 1 OHa, Kpome
TeX, UTO HaXo[ATCA Ha eé KneTke. Tak, 13 no3uyum C3 MoXKeT CbecTb GUrypbl, PacnoIOXKeHHbIE Ha
A3,B3,C1,C2,C4,C5,D3, E3.

« JlJomoceo. EcT Bce dpurypbl, pacnosioXeHHble B TOW Xe KNeTKe, rae 1 oH. Tak, 13 no3uyum C3 moxeT
CbecTb GUrypsbl, pacnonoxeHHole Ha C3.

« [lymewecmeaeHHuK. ECT Bce purypbl, Kpome cocegHNX NO AMaroHanu, BEPTUKanuM 1 ropusoHTanu, a
TaKXe TeX, UTO PaCMOoNOXKeHbI B TOW e KNeTKe, YTo 1 OH. Tak, n3 no3unuun C3 MoXeT cbecTb Gurypsl,
pacnonoxeHHble Ha A1, A2, A3, A4, A5, B1, B5, C1, C5, D1, D5, E1, E2, E3, E4 n ES.

« [lposuHyuasn. He3aBMCMMO OT PACMONIOKEHMSA, €CT TONbKO GUrypbl, pacnonokeHHble Ha C3.

MepBurYHbIe Gannbl, MONYYEHHbIE B UIPe, ONPefenaloTCA Kak Pa3HOCTb «CbefeHHbIx» Bamu ¢uryp
n uncna ¢uryp, Kotopble «cbenu» Bac. itoroebin 6ann, koTopbii 6yaet cymmmnpoBaTbca ¢ 6bannamm 3a
OCTarnbHble 3afaun, NonyyaeTca NyTém aeneHma HabpaHHoro Bamn nepBuyHoro 6anna Ha MakcMmarsnb-
HbI NepPBUYHbIA 6ann, NoNyYeHHbIN KeM-MMbo N3 y4acTHMKOB KOHKYpCa, N YMHOXEHMNA NOJTyYeHHOTro
yncna Ha 10. 3aTem NONyYeHHOE YMCIIO0 OKpYrAAeTca Ao uenoro. Ecnv Baw nepBuryHbIn 6ann otpuuaTtens-
HbIl, 3a 3agavy BbicTaBnaeTca 0 6annos.
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B oTBeTe Ha 3agauy BaM Heobxoammo BbibpaTb pag, ctonbew n purypy. Yaaun!

PeweHue

60% y4yacTHMKOB Bblbpanu lNyTewecTBeHHUKa, 15% — Koponsa, 12% — Jlagbto, 7% — CnoHa , 4% —
MpoBuHUMana n okono 3% — CnoHa. 10 6annos 3a 3agauy nonyunnu MNyTewecTBeHHNKN Ha E1 n lMyTe-
LeCTBEeHHMKN Ha E5
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