Ikonomuka 10 knacc

Bpema na evinonnenue 3adanuit - 120 munym

Bam neodxooumo npueecmu peuwienue ecex 3adanuii. Odpamume eHUMAHUeE, YMO Omeemul 0e3
peutenuil u HeoOX00UMbBIX nOsACHeHull He 0yoym 3acuumanst! Bce ymeepiwcoenus, cooeprcaujuecs 6
eauiem peuwieHuu, O00JIHCHbL O0blmMb AUOO 00ULEU3BECHHBIMU (CHAHOADMHBIMU), JAUOO T02UUECKU
Cc11e006ams u3 ycaoeus 3a0auu uiu u3 npeovloymux paccyyrcoenuii. Bece ne oouieuzsecmuvie gpaxmot,
He credylowjue MpUGUATbLHO U3 YCI06UA, O0IMNCHBL Oblmb Ookazamuvl. Ecnu 6 pewenuu ecmo
npomuegopeuawiue opyz opyzy cy’coeHus, mo oHu ne 6yoym oueHeHbl, 0aice eciu 00HO U3 HUX 6epHOe.
Hznacaiime ceou mouiciu uemko, nuwiume pazoopuueo. 3auepkHymule @pazmenmsl He 0yoym
nposepensl. Ecnu 6v1 xomume, umoosl 3auepkuymas uacms Ovina nposeepena, A6HO Hanuwume 06
amom e pabome. Bcezoa o6o3nauaiime, 20e HauuUHAEM A peuieHue Kax3coo2o nynkma 3aoauu. B pabome
He 001CHO ObIMb HUKAKUX HOMEMOK, He UMEIOWUX OMHOWEHUSA K 6bINOJIHEHUI0 3A0AH UL

Yoauu!

3ananne 1. «CMemianablie cTparerum» (25 6a/10B)

OpHMM M3 LEHTPAJbHBIX IOHSATUA B TEOPUU WIP SIBISIETCA HJIES CMEIIAHHBIX CTPATErHid.
CmMmemianHasi cTparerus — 3TO Takas CTpaTerusi, KoTopas cheruuuupyeT Habop IeHCTBHIA,
JTOCTYIHBIX SKOHOMHUYECKOMY areHTy, U 4acTOTYy, C KOTOPOW OH BBIOMpAET Kaxk/10€ KOHKPETHOE
U3 JTUX JercTBuil. PaccMoTpuM mpocroi mpumep. [IBa memexona UAyT MO Y3KOMY TPOTyapy
HABCTpeuy JpYr ApPYTy, U KaKJbli U3 HUX JOJDKEH PELINTh, C KAKON CTOPOHBI: CIIpaBa UM CJIEBa
— oboiitu gpyroro. Toraa Habop AEHCTBUI COCTOUT U3 JIBYX SJIEMEHTOB: “‘000WTH BCTPEYHOTO
nemexoaa crpasa” U “000HTH BCTPEYHOro memiexoja cieBa’. JlomycTuM, MepBBIH MEIeXon
Bcerjga BblOupaeT “000MTHM BCTPEYHOro Memexoja chpaBa’” (MHAu€ TOBOPS, €ro CTpaTerus
SIBJISICTCSI YUCTOM ), @ BTOPOIA, OCHOBBIBASICh HA COOCTBEHHOM OIIBITE, PEIIaeT “000MTH BCTPEYHOTO
IIelIeX0/1a clpaBa’” pOBHO B IOJIOBUHE cilydaeB. Torzna cMelanHas cTpaTerus BTOpOro nemexona
COCTOUT M3 IBYX YKa3aHHBIX JIEHCTBHI U 4aCTOTHI BIOOpa KaXa0ro U3 HUX — 50%.

Bacwuinit CemuxartoB sBiisieTcst spbIM (paHaTOM OOJIBIIOT0 TEHHUCA U TEOpUH Urp. Bacuiuii 3Haer,
YTO WUIPOKH B OOJBIIOM TEHHHUCE HUKOTJA HE MOCBUIAIOT MSAY B OJHY M Ty K€ 4YacThb OIS
COIIepHUKA, MHAYe TOBOPsI, OHU OBIOT MO0 BieBo (neiicTBue JI), mubo Bripaso (aeiictue I1), mubo
no ueHrpy (aevictue 1l). Bacunmii Hayan momo3peBarthb, YTO ATJIEThl UCIOIB3YIOT CMEIIAHHBIE
ctpaterun ¢ Habopom neictBuit (JI, L[, II), m o3agaumncs TeM, Kak MPOBEPUTH OTO
IIPEII0JIOKEHHUE.

(a) (8 6a10B) OOBsCHUTE, TTOYEMY CIIOPTCMEHAM BOOOIIE MOXKET OBITh BBITOJHO HCIIOIH30BATh
CMEILIaHHbIE CTPATETUN.

(0) (9 oOamnoB) Ilpeanoxkure MOAXOM, KOTOPBIM mo3Boimi Obl Bacumuio CeMuxatoBy
SMIIUPUYECKU MPOBEPUTH THIIOTE3Y O TOM, YTO CIIOPTCMEHBI B OOJBIIOM TEHHHUCE HMCIIOJB3YIOT
CMEILIaHHbIE CTPATETUN.

(B) (8 6asnoB) [Ipeanonoxum, yto Bacunuii CeMrxatoB He Halled MOATBEPKACHUS TOMY, YTO
CIOPTCMEHBI B OOJIBIIOM TEHHHCE UCIOIb3YIOT CMEIIAHHBIC CTPATETHH. Y KaXXUTE BE PUYHHBI,
KOTOPbIE MOTYT OOBSICHUTH PACX0XKICHHE B PEaJIbHOM ITOBEICHUH UTPOKOB U MIOBEJCHUU UTPOKOB
COIJIACYIOUIMMCS C UCIIOJb30BaHUEM CMEUIaHHbIX CTpaTeruid. Eciy Bbl yKakeTe TpU MPUUYMHBI U
Oosee, TO 3aCUUTaHbl OYIYT TOJIBKO IIEPBBIC JBE.

Pemenne:

(a) Ucnonp3oBaHne CMEIIAHHBIX CTPATETUW JIENAeT KaXKJ0€ KOHKPETHOE ACHCTBUE WUIpOKa HE
IIPEACKA3bIBAEMBIM Il KOHKYPEHTA, 4 3HAYUT IOBBIIIAET €r0 IIAHChI HA BBIUIPBILI.

Hanpuwmep, ecnu Obl KakKOH-TO UTPOK CUCTEMATHUYECKH BBIOMpa AelicTBue JI, To ONIOHEHT 04eHb
OBICTPO BBIYMCIKI OBl 3TO U HUCHOJB30BaJ B COOCTBEHHBIX MHTEPECax, CHUXKAs IIAHCHI UTPOKa,
KOTOPBII UCIOJIB3YET ONMUCAHHYIO B IPUMEPE CTPATErnio, Ha modey.

(0) ITockonpky cMelIaHHAs CTPATETHs MO3BOJISIOT CAENIATh JEHCTBUE UTPOKA HENPEICKA3yEMbIM,
TO JJI TECTUPOBaHUA runoressl Bacuinio CeMuxaToBy HY>KHO IIPOBEPUTH, MOKET JIU ACHCTBHE,

Bceepoccuiickaa onumnuada wikonvnukos ""Buicuaa npooa’ 2021, 2 aman



Ikonomuka 10 knacc

BbIOpaHHOE UTPOKOM ceifuac, ObITh IPEACcKa3aHo ¢ MOMOLIbIO ASHCTBH, KOTOPOE OH BbIOpal Mpu
npensiaymeM ynape. MHaue rToBOps, HEOOXOAMMO YCTaHOBUTb, €CThb JIM Kakas-TO
cucTeMaTHyecKasl MOCJIE0BaTEIbHOCTh ACUCTBUI, MCIONIb3yeMas TEM WM HHBIM HIPOKOM
(manpumep, JI npakrnuecku Beerna nocine 11, a I npaktuuecku Becerna nocine JI). Eciu takoast
crucTeMaTHyecKasl IMOCeI0BaTeIbHOCTh JACHCTBUI OOHapy)XeHa, TO CTOMT IpeanojaraTb, 4TO
UTPOK OTKA3aJICS OT MCIIOJIb30BAaHMSI CMEIIAaHHOW CTPATEerHH B UTPE.

UToObl MPUMEHHUTH TAKOW MOAXO0]I, MOXKHO, HAIIPUMEp, 3aIUCaTh MOCIEI0BATEIILHOCTh ACUCTBHIA,
BBIOMPAEMBIX KaXKIbIM KOHKPETHBIM HIPOKOM B XOJAE HUIPBL, a TaKXkKe OMPEACIUTh YacTOTy
UCII0JIb30BAaHUS ATUX ACUCTBUN. 3aTeM IPOBEPUTD, €CTh JIU KAKUE-TO CTATUCTUYECKHU YCTOMYUBBIE
3aKOHOMEPHOCTU JEHCTBUM WIrpokKa. Eciin Takue 3aKOHOMEPHOCTUM HE HAWJEHBI, TO MOYKHO
MPEAIIOIO0KUTh, YTO UTPOK UCHOJIB3YET CMEIIAHHYIO CTPATETHUIO.

(B) IIpuBeneM BO3MOXKHbBIE IPUYNHBI.

1) B 3aBUCHUMOCTH OT TOro, Ha KakoW CTaJAMM HAaXOAMTCS urpa (Hampumep, Ommke K ¢uHay),
3HAYMMOCTb BBIMTPAHHBIX OYKOB, & CJIEIOBATEIBHO, U CTPATETHsI UTPOKA MOTYT MEHSTHCS.

2) Urpoku MoryT o0najarh ornpeaesieHHONH nHpopMalen Ipyr o Apyre (Harmpumep, CopTCMeH
3HAET, YTO €r0 KOHKYPEHT YacTO MCIIOJb3YeT OIpeieieHHble KoOMOMHauuu neiictBuid. [loaTomy,
HaOI01as Hayalo Takoil KOMOMHAIMHM y MPOTHUBHHKA, UTPOK MOXKET MpEIIpUHUMATH 3apaHee
3aroTOBJICHHBIC OTBETHBIC JCHCTBUS MM MX KOMOMHALIUIO.

3) Urpoku «HepalunoHaJIbHBD) U HE MOHUMAIOT, YTO UCIIOJIb3YeMble UMM CTPATETnu, KOMOMHAIIUI
NPEANPUHIMAEMBIX HUMHU JEHCTBUH B Hrpe, HEIOCTATOYHBI, YTOOBI CHENAaTh UX JACUCTBUS
HETpeACKa3yeMbIMU JJIs1 KOHKYPEHTA.

Kpumepuu oyenusanusn:

Kpumepuit 1 nynkm (a) Obvscueno, (803MO0JICHO, HA npumepe) Kakue npeumywecmea oaem
cMewanHas cmpamezus uzpokam — 4 oauna.

Kpumepuit 2 nynkm (a) OOvscheno, (603M0OJCHO, HA npumepe) nouemy Hpu OmMKdA3e Om
UCNONb308AHUSL CMEULAHHOU CMpame2ult Wancvl Ha nobedy crudcaromes — 4 6ania.

Kpumepuit 1 nynkm (6) Obvscheno, (603M0HCHO, HA NpUMepe) Kakue cmamucmuieckue OanHble
HeobXo0umo cobpams 011 maKo2o ucciedoganus — 4 obaua.

Kpumepuit 2 nynkm (6) Ob6vsicHeno, (803MOXCHO, HA npumepe) KAKUM 00paA30M NOLYYeHHble
cmamucmuyecKue OaHHvle NO360JAM CYOUMs 0 MOM, UCNONb3YEMCS U CMEUAHHAs CMpameus
— 5 bannos.

Kpumepuit 1 nynkm (8) Ilpugedena c nosacheHusmu 00HA NPUYUHA (603MOINICHO, HA npumepe) — 4
oanna.

Kpumepuit 2 nynkm (8) [Ipusedena c noscheHuamu 6mopas npuvuHa (603MoACHO, HA npumepe)
— 4 banna.
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3ananme 2. «/IBa 3aBoga» (30 6a/1;10B)

KomnaHus-MOHOIONUCT BiIajJieeT AByMs 3aBOJIaMH, OJMH U3 KOTOPHIX HAXOJAUTCS B PETHOHE A, a
apyroit — B peruone B. OyHKIMN U3AEpKEK 3aBOJOB MPH JTHOOOM 00BEME BBITYCKAa UMEIOT BUJ
TC,(q4) = q5/2, TCg(qs) = 100qp + q5/2. B HacTosiee BpeMss MeXIy pErMOHAMH HET
IPSMOTO COOOIIEHHsI, KOMITAHUSI UMEET BO3MOXKHOCTh IPOJIaBaTh TOBApP TOJBKO B TOM PETHOHE,
rre oH ObLI MPOU3BEICH, a MOTPEOUTENN TOBapa MPHOOPETAIOT €ro TOJIbKO B CBOEM PETHOHE.
Crpoc Ha MpoayKUuio B peruone A mpencrasieH ¢pyukuueit Py(q,) = 300 — g4, a B peruone B:
Pg(qp) = 500 — qp/2.

(a) (10 6anaoB) CKONBKO TOBapa M IO KakoW I€HE B KaXIOM pEruoHe OyneT MnpojaBaTh
MOHOTIOJIUCT, MAKCUMHU3UPYIOIIUN CBOIO TPUOBLITH?

(0) (20 o0anuoB) Ilpeamonoxum Tenepb, 4YTO MEXKIY PETMOHAMHU OTKPBUIOCH IIPSAMOE
aBTOMOOWIbHOE cooOIieHue. ToBap MOKHO cBOOOAHO nepeBo3uTh. [loTpedutenu Teneps Toxe
MOTYT MEPEeMEIIaThCsl MEXY PErMOHaMHU M IOKyHaTh TOBap TaM, IJe OH JCLIeBIE, €CIU LEHbI
pasHble. Ecny 1ieHbl OJJMHAaKOBbIE, OTPEOUTENh OKYIAaeT TOBap B cBoeM peruoHe. Ompenenure
HOBbIE 00BEMBI IMPOM3BOJCTBA U MOTPEOJICHUS B KAKIOM M3 JIBYX PETHOHOB. YBEIUYUTCS JIU
pUOBLIH MOHOIIOJIKMCTA 10 CPABHEHMIO C ITYHKTOM (a)?

Pemenne:

(a) IloacraBnss gaHHBIe U3 337a4d B (PYHKIUIO TPUOBUIM MOHOIIOJIUCTA OTAEIBHO IS KaXKIO0Tro
peruoHa (Tak Kak KaKIbId 3aBOJ] OOECHeYrMBaeT TOBapaMU CBOM PErvMoH) M MaKCUMU3UPYS
pUOBLITH MOHOIIOJIKCTA, ITOJyYUM 00BEM BBIITYCKA U IIEHY B KaXKI0M PETHOHE.

B peruone A:

2
My = Pa(qa)qa — TCa(q) = (300 — qu)qa —*2=300qa — q5 — q4/2 = 300gA - 1,5 qA2.
AHanoru4Ho B peruose B:

M = (500 —%) gz — (100g5 +43/2) = 40045 — g3,

2
3aMeuaeM, UYTO Ui KaXJIOrO0 W3 PErHOHOB rpaduk MpHUOBLIM OTHOCHTEIBHO OOBbeMa

BBIIYCKAaeMOM MPOJAYKIMU - Mapabojia ¢ BETBAMH BHM3, TO €CTh MAaKCUMyM JOCTHraeTcs B
BepuuHe. MakcuMyM NMpHOBLUIN TOCTUTAETCS IPH 00beMax M LeHaXx:
qa = 100, P, = 200,
qs = 200, Pz = 400.

B pernone A mononomuct npogaer 100 exunun toapa no nese 200. B pernone B
MoHomosucT npoaaer 200 exunul ToBapa no nexne 400.

(0) Ycnosue «Ilorpeburenu Tenepb TOXKe MOTYT MEPEMEIIaThCs MEXY PETMOHAMU U MOKYTaTh
TOBap TaM, I'Jie OH JEUIEBIIC, €CIIM LIEHbl pa3HbIe», O3HAYAET, YTO MOHOIOJIKMCT BCTPEUACTCS C
COBOKYIIHBIM CIIPOCOM Ha CBOIO MPOJYKIHMIO U TOBap B OOOMX pErHoHax MpojAaeTcs Io
OJIMHAKOBOH IIEHE.

Haiinem ¢ynknuio cmpoca B 3ToM ciywae. OOpaTuM BHHMaHHE, YTO B peruoHe A
NOTpeOUTENH COrIacHbI MOKyNaTh ToBap npu nene Huwxe 300, B peruone B — mpu niene ke 500.
[Tpsmele pyHkun cupoca q(P) B pernoHax UMEIOT BHL:

qa(Pa) = 300 — Py, qp(Pg) = 1000 — 2P;,

CoBokynHas ¢pynkuus cnpoca umeeT Bua: Q(P) = 1000 — 2P, eciiu 500 = P > 300, u Q(P) =
1300 — 3P, eciiu P < 300, wim ob6partHas ynkuus cnpoca P(Q) = 500 — Q/2, ecnu Q < 400,
uP(Q) = (1300 — Q)/3, ecnu Q > 400.

Tak Kak MOHOIOJIMCT MOXET Terepb 0e3 JOMOJHUTEIbHBIX 3aTPaT MEPEBO3UTH TOBAp U3
OJTHOTO PeruoHa B JAPYroi, TO OH OyAeT pacupeiensTh MPOU3BOACTBO TOBApa MEXIy 3aBOJAAMU
HamOosee BBITOAHBIM OOpa3oM: OO0 00BEM TOBapa OH OyIeT cTapaThCsl MPOU3BECTH C
HaMMEHBIIMMU U3JIepKKaMu. Ecii Bcero eMy Hy’KHO MPOU3BecTH () eMHHUI] TOBapa, TO Ha 3aBOJIE
A OH NIPOU3BEIET KOJIMYECTBO 4, a Ha 3aBojie B — KoanuecTBO qp. Toraa COBOKYIHBIE H3AEPKKH
MOHOTOJIMCTA MOXKHO 3aIUCaTh B BUJE:

2 2 Q- 2 2
TC(qa + qs) = B+ 100q5 + 2 = 12" 4 100g, + L, rre g, = Q — g5
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OTHOCHUTENBHO IEPEMEHHOH qp I'paduk QyHKIUH peacTaBiIsieT co0oii mapadoiy, BETBU KOTOPOH
HampaBJICHbl BBEPX, MUHUMYM (DYHKIIHSI JOCTUTAET B BEPILMHE MapadoiIbl B TOUKE qp = % —50.

[TosToMy, ecnu Ha 3aBojie B mpOM3BOUTCS MONIOKUTENbHBIH 00bEM IPOILYKIHH, YTO BO3MOKHO
tosibko mpu Q> 100, to gp = % — 50, wunaue, npu Q < 100 Bech 00BEM MNPOAYKLUH

IIPOU3BOJUTCS TOJIBKO Ha 3aBOJE A.
JeiicTButenbHo, ecin Q = q4 + qB <100ugqgp > 0,10 Q - qB < 100, Torga

TC(qa+ q5) = % + 100, + % = C2 1 100, + B = 1[(¢ - qB)Z 2 +100q; +

31 >21(Q —qs)?* + 2% (Q - qB)qB + qB] =~[(Q - qB) + qB]2 = 7 =TC(ga +0).
To ectb, m3pepxkkun MoHomnonucra npu Q < 100 OyxyTr MeHbIe, €CIM OH OTKAaXETCS OT
IPOU3BOACTBA HA 3aBOJIE B peruoHe B u Bech 00beM MPOU3BEET Ha 3aBOJIE B PETHOHE A.

Ecmu xe Q > 100, To Ha 3aBojie B peTMOHE A IPOU3BOJUTCS Gy = ¢4 50, a octanpHON 00BEM B
2

pasmepe qp = % — 50 Oyner mpou3Be/ieH Ha 3aBOJIE B peruoHe B.

Takum oOpa3om, (yHKIHMS H3AEPKEK MOHOIOJIKCTA, KOTOPBIM HPOM3BOIUT TOBap C
MUHHMAJIbHBIMH 3aTpaTaMu, OyJeT UMETh BUJI:
QZ
= Q <100

TC@) =4 (Suso)’ $s0)°
(2+250) +100 (3_50)_'_(2 250) :QTZ+50Q—2500, Q > 100

AnvmeprHamugHulii n00X00 K NOUCKY pacnpeodeienus 00bemMo8 Npouzso0Cmea Meicoy
3a600amu.

[Tpu 11060M COBOKYITHOM 00BbEME BBIITyCKa, €CJIU BBIITYCKAIOT MPOAYKLHUIO 00a 3aB0Oja, TO
npe/ebHbIC U3ACPKKU TPOU3BOJCTBA HA KAXKIOM M3 3aBOAOB JOJDKHBI OBbITh paBHBI. VHaue
CTOMJIO OBl MEpeOpPOCHTh YacTh MPOM3BEICHHOW IMPOAYKIMUM HA TOT 3aBOJ, TJC NPEICIbHbBIC
U3/ICPKKU MTPOM3BOJICTBA MEHbIIIE, COKPATHB IPU 3TOM COBOKYITHBIE M3AepKku. [losTomy, eciu
qa>0uqg > 0,10 MC(q4) = q4 = MC(qg) = 100 + gp. Tak kak q, + qg = Q, TO HONTYyYHM

00bEM BBIITYCKa Ha KAXKIOM 3aBOJIE: G4 = % +50ugqgp = % — 50, 4TO BO3MOXHO TOJIBKO Ipu Q >
100. Ecou e Q < 100, To BbIroHEE BBITYCKAaTh BECh 00bEM TOBapa TOJBKO Ha 3aBoje A,

MIOCKOJIBKY TpeJeNbHbIe M3ACPKKH MPOU3BOACTBA Ha 3TOM 3aBoze OyayT He Oonee 100, uto
MEHbIIIe, YeM Ha 3aBoje B.

Teneps HaiieMm, Kakoe KOJIMYECTBO TOBapa U €ro LeHa OyeT MaKCUMU3UPOBATh NPHUOBLITH
MOHOIIOJIMCTA, KOTOPBIN IIPOJAET TOBAP 10 €AMHOM LICHE HA JBYX PBIHKAX, PaCIPENeiIss BbITYCKU
MEXIy 3aBOAAMHU. 3amHIlIeM BBIpOKEHHE Ui NPUOBUIM MOHOMOJMCTA C YYETOM BCeX
OrpaHUYCHUM:

( (500-2)@ -Z,0 < 100

2

= <(500—§)Q—(%+TS0) 100(——50) (Q_—SO),lOO<QS4OO

1300—-Q

o, 2 0 2
k T*Q_@—mo( ~50) - (50) ,Q > 400

Ha xaxnom unreppaine no Q rpaduk ¢pyHKuuu npuObLIN IpeAcTaBiseT coboil mapadoiy, BETBH
KOTOPOH HaIlpaBieHbl BHU3, MAKCUMYM JOCTUTaeTCsl B BEPLIMHE MapadoIbl.

2
[TpuGbLIb HAa IEPBOM HHTEpBAJIE: H=(500 - %) Q- %, MakcumyM npu Q = 250, Ho HaliieHHas

TOYKa He MpUHAUIEKUT uHTepBany Q < 100.

1300-Q (g+50)2 (2_50)2
Ilpubbute  na  Tperbem — mHTepBane:  I=—— Q—ZT 100 (——50) ZT'

MakcumyM nipu Q = 153, (3), Ho HaliieHHas TOUKa HEe IPUHAUICKUT UHTEepBay @ > 400.
Maxkcumym npuObutun nocturaercss Ha uHtepBasie 100 < Q <400 mpu @ = 300, P = 350.
[Tpuyem ToBap OyeT MPOAABATHCS TOJIBKO B peruoHe B, HO 4acTh 3T0ro 00bemMa Npou3BOIUTCS B
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peruone A, a IMEHHO, B KaXJIOM PErHOHE OyAET MPOU3BEICHO: (4 = §+ 50 = 200, gz = %—
50 = 100.

[TocuntaeM u cpaBHUM NPUOBUIL MOHOIIOJIUCTA B Cilydae Haauuus (0) U OTCyTCTBHSA (a)
TPAHCHIOPTHOTO COOOIIEHUS MEXK/1y PETHOHAMMU:
[1(6) = 350 * 300 — 2002/2 — 100 * 100 — 1002/2 = 105000 — 20000 — 10000 — 5000 =
70000,
[1(a) = I, + Iy = (200 * 100 — 1002/2) + (400 * 200 — 100 * 200 — 2002/2) = 15000 +
40000 = 55000.
[TpuObLIb B CiTydae HATUYUS TPAHCIIOPTHOTO COOOLICHUS OKa3aJlach BBIIIIE.

3aMeTI/IM, 410 C OHHOﬁ CTOPOHBI ITOCJIC OTKPBITHA COOGH.IGHI/DI MOHOIIOJIUCT JTUIIACTCA
BO3MOKHOCTH IIPOABATh TOBAp B KaKIOM PETHOHE MO Pa3jIMYHOMN II€HE, TO €CTh BO3MOXHOCTH
[IPOBOAUTL LICHOBYI0 AUCKPUMUHALIUIO MEXAY PErHOHAMM, YTO, KAaK IIPAaBHUIIO, CHUIKAET €ro
npubsUIb. Hanpumep, B 1aHHOM cilydae MOHOIIOJIMCT JIMIIAeTcst peiHKa peruona A. C apyroii
CTOPOHBI, Y MOHOIIOJIUCTA MOSIBJIIETCS] BO3MOXKHOCTB AP (PEKTHUBHEE PACIIPEALIIATH IPOU3BOJICTBO
TOBapa MEXIy 3aBOJAMH, YTO MPHUBOJUT K CHIDKEHHUIO HM3/EP)KEK MPOM3BOJCTBA MPH TOM XKe
o0beMe BBIITYCKAEMOM MPOJYKLIMH, TEM CaMbIM IOBBIIIAS NPUOBLUIL MOHOMNOJHMCTA. Takum
0o0pa3oM, pa3HOHAIPABICHHO IEHCTBYIOT J1Ba 3(deKTa, pe3ynbTaT KOTOPBIX 3apaHee HE MOXKET
OBITH OTpE/IEIICH.

Kpumepuu OUeHueaHus:

Ilynkm (a)

ObocHosanue udeu MakCuUMusUpo8ams npubwbLib OMOEIbHO 8 KadcOOM pecuone — 1 ban.
IIpasunvro cocmagiennoe svipadicenue Oiisi NPUOLLIU MOHONOAUCA 8 KANCOOM pecuoHe — 1
oanny.

3a sepHuvle 0bocHo6anHbIE paciuémbl 00beMa U YeH 8 KaicOoM pecuone — no 3 bauua.
ObocHosanue makcumyma npubsliu (eciu xoms Ovl 8 00HOM pe2uoHe 3mo 0vi10 000CHOBAHO) —
1 6ann.

Ilynkm (06)

Bepno naiioen cogoxynuuwiii cnpoc — 3 6anna,

Bepno naiioena ¢pynkyus uzdepoicex — 6 6annos,

Bepno svinucana gpynkyus npubvliu ¢ ykazanuem cex unmepseanos — 3 bania
Bepno sviuucnensvt 6ce pagnogecHvle 00vembl U yenvl — 4 6ana,
ObocHosanue maxcumyma — 1 6ann.

Bepno sviuucnena npubsiie u nposedero cpasHenue npubdvliu — 3 dauia.

Ha nobom smane pewenus 3a xaxcoylo apugpmemuyeckylo owubKy, Komopas He npusena K
UCKAdICEHUIO Pe3VIbMamos no cywecmsy, chumaemcs 1 oaun.
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3aganue 3. «Paccrosiune mexay Tosapamm» (20 0an10B)

Tapsapckuit Atlas of Economic Complexity! ananmusupyer cTpykTypy 9KCIOpTa PasHbIX CTPaH.
Jlist 3TOro coOHMparoTCsl €KErojHble JaHHbIE MO O0BEMY JKCIIOPTa CaMbIX pa3HbBIX TOBApOB
(pa30bUTBIX Ha HECKOJBKO ThICAY Tpymm). B uumcie mpodero tam pemaercs 3aaada pacuéra
«ONM30CTH» Pa3HBIX IPYII TOBAPOB — ONPEAETICHUE TOr0, HACKOJIBKO TPYHIBI TOBAPOB OJIM3KH
apyr k apyry. K npumepy, «3aMoposkeHHast KITyOHUKa» U «3aMOPOXKEHHAs! MaJIMHA) — 3TO OJIU3KHe
Ipynnbl TOBAapOB. A «IOPOAUCTBIE JIOWIAIN» U «CIUIABBl PENKO3EMENIBHBIX METaNIOB» — 3TO
najékue Ipyr OT Ipyra rpyIIibl TOBapoB.

Jlnst pacuéra OIM30CTH UCHOIB3YETCs CIEAYIOINN TTOKa3aTeNb:

YK CJIO CTPaAH, 3KCIIOPTUPYIOINKUX 062 TOBapa
Bausocts (ToBapl, ToBap2) =

maximum{4uciio CTpaH, 3KCIOPTUPYIOIKUX TOBAP1; YUCIO0 CTPaH, IKCIOPTUPYIOLUIUX TOBap2}

(a) (8 6annoB) Kaknie 3HaUEHUST MOXKET MPUHUMATh PACCUMTAHHBIA TAaKUM 00pa30M MOKA3aTeNb
onmuzoctu? Kakue (6omiblire WM MEHbBINNE) 3HAUCHUS 3TOTO MHIUKATOpa COOTBETCTBYIOT OoJjiee
OMU3KUM JIpYT IpYyTy ToBapam?

(0) (5 6as10B) B npuBenénHoM BhIle GOpMYIIe HET HUKAKUX XapaKTEPUCTUK TEXHOJIOTHUECKOTO
polecca MporU3BOICTBA TOBAPOB, XOTS IOTUYHO OBLIIO ObI CYMTATH OJIM30CTh HMEHHO IO OJIU30CTH
TEXHOJIOTMYECKOro Tmpoiecca. lloueMy XapaKTEepUCTHKH TEXHOJOTMUECKUX MPOLECCOB HE
YUUTBHIBAIOTCS SIBHBIM 00pa3oM B mpuBeneHHOU ¢dopmyie? OOBACHUTE, KAKYHO MPEANOCHUIKY
JIeNal0T aBTOPHI, CYUTAs OJM30CTh TOBAPOB UMEHHO TaKUM 00pa3oM.

(B) (7 6annoB) Kakum oOpa3oM MOXKHO JAelaTh PEKOMEHAALNU MO PA3BUTHIO MPOU3BOJCTBA B
JTAHHOM CTpaHe, 3Has ToKa3aTelld OJIM30CTH TOBAPHBIX TPYII U CTPYKTYPY IKCIIOPTa CTPAHBI?

Pemenne:

(a) Iokazatens uzmensercs ot 0 1o 1, gem 6mmxke K 1 — TeM OIIMKE TOBApHI:

e B ciyuae, Korja TOBapbl COBCEM pa3HbIE U HET CTPaH, IKCIOPTHPYIOMINX 00a OTHOBPEMEHHO,
YUCIUTENb Ipoou B popmyre Oyaer paBeH 0 u mokaszarens 61u3ocT Oyaer paseH 0.

e B ciyyae, Koria ToBapbl OYE€Hb MTOXOXKH U BCE CTPAHBI, POU3BOISIINE U IKCIIOPTUPYIOIIHIE
OJIMH, TIPOU3BOJAT M IKCIOPTUPYIOT M BTOPOH, YUCIIO SKCIOPTUPYIOMUX 00a TOBapa CTpaH U
YHCIIO SKCTIOPTHPYIOIIMX OJIMH U3 TOBAPOB CTPaH MPOCTO COBNAAYT. B ciydae, korga B opmyiie
YHUCIUTENb U 3HAMEHATENb COBNAAYT, MOKa3aTelIh OJU30CTH OyIeT paBeH 1.

(6) Oyenb CIOKHO M3MEPUTH OJIM3OCTH TEXHOJIOTUYECKOTO Mpoliecca (HEMOHSATHO, B 4éM e€
U3MEPATh, HE CYIIECTBYET KaKOr0-TO OJHOTO MOKa3aTess, KOTOPhIM MOKHO OXapaKTepU30BaTh
TEXHOJIOTHYeCKUi mpouecc). [1o3ToMy aBTOpBI MPEANONAralT, YTO €CIH TEXHOJOTHMYECKHUE
IpoIecchl OJIM3KH, TO CTPaHbl B CpeAHEM OyAyT MPOU3BOAMTH 00a ToBapa. A eciu oba ToBapa
MPOU3BOJISATCS — TO 00a U IKCIIOPTUPYIOTCS

(B) bepém ocHoBHBIE cTaThu 3KcnIopTa. bepéMm Hanbonee O1M3KUe K HUM MPOIYKTHI — M CPEIH HUX
BbIOMpaeM Te, KOTOPbIE HE SKCHOPTUPYIOTCS (MIIM SKCIIOPTUPYIOTCS B HEAOCTATOUHOM 00BEME).
Ecan ecTtb cpaBHUTEIBHOE IPEUMYILIECTBO B IIPOU3BOACTBE TOBApPAa, TO, BEPOATHO, €CTb HU
CPaBHUTEIbHOE NPEUMYIIECTBO B INPOU3BOACTBE OMM3KUX K HHUM, T. K. TPeOYIOTCS CXOXHE
pecypchl U TexHonoruu. He npuaercst coBepiath OOJbIINE BIOKEHUS I TOTO, 4YTOOBI HaYaTh
UX BBIIyCKaTh Ha KCIOPT

Kpumepuu oyenusanusn:

Ilynkm (a): scezo 8 bannos.

Bonpoc 1. Ilokazamens npunumaem 3uaverus om () 0o 1.
o [Ipasunvhviii omeem: 2 6ania

o Obvacuenue: 1 bann

! https://atlas.cid.harvard.edu
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Bonpoc 2. Yem 6vlue 3nauenus nokasamens, mem oonee O1usKu opye opyay mosapbl.
o [Ipasunvusiti omeem: 2 banna
o Obvacuenue: 3 banna

LImpadghor:

-1 6ann: 0 unu 1 ne éxnroueHvl 6 OUana3on

-1 bann: noxazamens «CMPEMUMcsLy K KAkOMy-mo 3HAYEHUIO

Ipu omcymcmeuu npasunbroco omseema, 1 6anl cmasuics 3a MUHUMATbHOE NPOOBUINCEHUE 8
0b0CHOBaHUU OMEema Ha 80NPoOC 2.

Ilynkm (6): 6cezo 5 bannos.

brusocms mexnonoeuueckoeo npoyecca yuumsoieaemcs HesigHo. Eciu mosapwi npoussooames u3
CXO0JICUX Pecypco8 U NO CXOHCUM MEXHONO02UIM, MO CMPAHA, KOMOpAas CReyudiu3upyemcs Ha
nepeom mogape, 00bIYHO MOACEm CREeYUATUIUPOBAMBCS U HA BMOPOM: OMEem ¢ 00bsCHeHUueM - 3
banna.

Ilpeonocwiika o cneyuanuszayuu 5KOHOMUK 60 6HeUWIHell MmOop2osie, 3KCHopme moeapos,
NPOU3BOOUMBIX C MEHLUUUMU ATbINEPHAMUBHBIMU U30EPIHCKAMU: OMEem ¢ 00bscHeHuem - 2 banna

LImpadghor:
-1 6ann: He 0bBACHEHO, NOYEMY CNOJHCHO YUeCmb OIU30CMb MEXHOI02UUECKO20 NPoYecca s6HO.
-2 banna: omcymcmeyem uoes 0 CHeyuaiu3ayul 60 6HeUHel mopeosJe.

Honornumenvhvie pazymuvie Co0OpaAdCeHUs, KOMOpvle ObLIU YYmMeHbvl, eCiu VUACMHUK He
NPeONoANCUN NOTHBLU KOPPEKMHBLIL OMEem HA 80NPOCHl 3A0AHU.

+2 6anna: 6au30cmMb CUSHATUZUPYEN O CXOHCECTU PECYPCOS.

+1 6ann: cKazamo, YUMo CX0ACECMb MEXHOI02ULECKO20 NPOYECcd BbIYUCTUMb CLONCHO, HO He
00bsICHEeHO, nouemy nomozaem gopmyna O1u30cmu.

+1 6ann: eciu mosapvl OIUKU, MO CPABHUMENbHblE Npeumyujecmsea coenadaiom (6e3
0b0CHOBaHUS).

+1 b6ann: npeonocwiika 06 3¢hphexmusnocmu nPou3BOOCMBEa/>KCNoOpma, 0 PAYUOHATILHOCIU.

+1 6Oann: mexHoro2uYecKull npoyecc Npou3eo0Cmed UCCIeOYeMblX MOoBApPos NPAKMUYEcKU
00UHAKOB 8 UCCTIe0YeMbIX CIPAHAX.

Ilynkm (8): 6ceco 7 6annos.
Cneyuanusayusi Ha mosapax, KOmopwvie OIU3KU K MeM, YMO Yice IKCNOPMUPYIOMCAL.
o Uoes: 2 banna

o Obwscnenue: 5 bannos

HImpagor:

-3 banna: we yKazamo, 4mo MOJNCHO HA4ams SKCHOPMUPO8amy Ou3Kue mogapbsl, KOmopule ewe
He 3KCNOpMupyomcs.

-3 6anna: nem udeu 0 CneyuaIU3aAYUU 80 BHEUIHell Mopeosiie.

-2 banna: paccysicoeHue o cnpoce Ha Mmogapuvl He3 0OOCHOBAHUSL.

-3 6anna: ne 06vACHEHO, NOUeM) 8bI200HO CREYUATUSUPOBAMBCS CPA3Y HA HECKONbKUX ONUZKUX
mosapax.

Honornumenvhvie pazymHvle cOOOPAdCeHUs, KOMOopble ObLIU YUMEHbl, eClU YYACMHUK He
NPeONoANCUN NOTHBLU KOPPEKMHBLIL OMEem HA 80NPOCHl 3A0AHU.

+3 6anna: MoACHO MOPeOBAMb CO CMPAHAMU, KOMOPble NPOU3BO0SIN OALeKUe MOBapbl.

+3 6anna: ecniu cmpana npouzeooum oanexkue opye om opyea mogapol, el HyHCHO YCUIUmMb
cneyuanu3ayuro.

+2 6anna: udesi UCnoIb3068amMsb CPAGHUMENbHBIE NPEUMYUECTNEA.

+1 b6ann: 6auzocms ceudemenbcmayem o OUBepcUPuKayuLU IKCRopma.

+1 b6ann: cosmewams 6aU3KUE MOBAPLI 8 NPOU3BOOCMEE.

+1 6ann: no 6aU30CMU MOINCHO KOCBEHHO Y3HAMb 00 USMEHEHUSIX CNPOCA HA MOBAPbL.
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3ananmne 4. «xuHm» (25 6a,1710B)

B crpane Cascun® eCTh JB€ IPYIIbI HACENEHUs — Ooratbie ¥ OeqHbIE, B KOKIOM U3 KOTOPHIX
JOXOJl pacHpencsieH paBHOMEPHO. J[0XOI KakIOoW M3 TPyl MOJOXKUTENEH. M3BECTHO, 4YTO
ko3 uuuent Jxunu B ctpane paseH 0,5. B kakoe MUHUMAaIbHOE YHCIIO Pa3 MOTYT OTIMYAThCA
J0X0J1bI OoraThix U OeaHbIX B Carcun?

Pemenne:
O0603HaunM 3a X 10110 OETHBIX B HACEIICHUH CTPAHBL, a 33 Y — HX JOJIO B J0XO/€ CTpaHbl. Toraa
ko3 duurent /kunu paBeH
G=x—-—y=0,5.
IIycts [ — noxon ctpanbl, a P — ee Hacenenue. Toraa cpeaneaymieBoil 10xoa OeaHbIX

_ @-yi

1 o
paBeH Y, = i’—P, a CpelHeyIIeBOi 1oxo/ OoraTeix — Y, = 1) OTHOLIEHUE CpeHENYIEBbIX

AO0XO00B PaBHO
Y, (A-» yl _(1-y x

Y, (1—-x)P xP (1—x)*y'
Iockonbky x —y = 0,5, y = x — 0,5. Iloacrasmuss, nonyyaem

Y, 1-x+05 x (B -2x)x

Y, 1—x x-05 (2x—D—-=x)

Ham Hy>HO HaliTH MMHUMaJIbHOE 3HaUeHHe 3Toro Beipaxenus npu x € ( 0,5; 1), x > 0,5,
(tak kak x = y + 0,5 > 0,5). Janbiie MOXXHO peliaTh HECKOJIBKUMHU CIIOCOOaMH.

Cnocoo 1.
,  (B-2x)x  —2x*+3x _—2x2+3x—1+1_1+ 1
Y, (2x-1D1-x) -2x2+43x—-1  —-2x2+3x—-1 —2x2+3x—1

Y.
3HadcHUE Y—Z MHMHHUMAaJIbHO, Korja 3HadeHue —2x2 + 3x — 1 makcumanbHo. Ilocnennee
1

BbIpA)KEHUE SBJISIETCS KBaAPATUYHOM (DyHKIMEH, BETBU MapadoJIbl HAalpaBJIeHbl BHU3. 3HAYHT, 3TO

BBIpQ)KEHUE MaKCUMalbHO B BEpIIMHE, X* = = 0,75. IloxncraBnsis, moilyyaem, YTO

T 2(-2)

Y.
MakcuMajIbHOE 3HadeHne —2x2 + 3x — 1paBHo 1/8, ¥ 3HAYNT, MUHMMAIILHOE 3HAYCHHE Y—Z
1

paBHO
1 L 9
+—=09.
1/8
Cnocoo 2.
(3—-2x)x
MuHuMmanpHOE 3HAYECHUE @Da—D 3TO MUHHMAJILHOE 3HAYEHUE MapameTrpa a, Mpu

KOTOPOM YpaBHEHHE
(3 —=2x)x

2x—D-x ¢

umeert peuienue. [Ipeobpa3ysi, momyyaem ypaBHEHHE
2(a—1x?—-3(@a—1x+a=0.
[Mockonbky npu G > 0 cpepHeayIIeBOi 10X01 O0raThIX OO0JIBIIE CPeIHEAYIIEBOTO 10X0/1a
Gennbx, @ > 1. 3HaunT, KO>3QPULIUEHT IPU X2 HE PaBEH HYJIIO, U 3TO YPABHEHUE — KBaJIPaTHOE.
OHO MMeeT pelIeHue TOJIBKO TOTJa, Koraa TMCKpUMUHAHT HeoTpulaTeneH. Paccuntaem ero:

2 Crpana Ha3BaHa B 9€CTh 3HAMEHHTOTO MCCIIEI0BATENI HepaBeHcTBa DMManyaIs Cadca, CM., HaIIpHMeED,
https://en.wikipedia.org/wiki/Emmanuel Saez
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D=9(a—-1)?2?-8a(a—1)=(@a—-1(@—-9) = 0.

Takum oOpa3oM, ypaBHeHHe umeeT pemieHus npu a < 1 u a = 9. Ilockoneky a > 1,
MOJXOAUT TOJIBKO @ = 9; MUHUMaJIbHOE 3HauYeHue a paBHo 9. [loacTasinss, nmoryyaem, 4To
x =0,75€ (0,5;1), u 3HaYUT, OTHONICHHUE JOXOJOB, PaBHOE 9, NEHUCTBUTEIHHO BO3MOXKHO.
CnenoBarenbHo, 9 1 OyAeT OTBETOM.

Cnocob 3.
Paccmorpum dyukimio f(x) = % na unrepsaie (1/2;1). Paccuuraem f'(x).
[Tocne mpeobpazoBaHuii mogydaem, 4To
4x —3

f'(x) — .
(2x —1)?2(1 — x)?
[IpupaBHuBass npous3BogHYI0 K Hymo, HaxoauM x* = 0,75 € (0,5;1). Ilockomnbky
MIPOM3BOIHAS MEHSIET 3HAK C MUHYCA Ha IUTIOC, 3TO TOYKa MHHUMYyMa.
3HauuT, MEHAMaIbHOE 3Hauenue f(x) ects f(0,75) = 9.
Takum 0Opa3om, 10X0/IbI OOTaTHIX M OEAHBIX OTIIMYAIOTCS MUHIUMYM B 9 pas.

Kpumepuu oyenusanusn:

Kpumepui 1:

IIpeocmasnenue hopmynvl 0 ko3ppuyuenma icunu unu 661600 kKo3ppuyuenma icunu 8
obwem sude — 5 6annos.

Apugpmemuueckas owubka npu 6v1600e hopmyivl, He NOBNIEKUIASL CePbe3HbIX UsMeHeHull (/[icunu
He 8epeH, HO npasoonodobern) — nomeps 1 banna.

Apugpmemuueckas owubka, Komopas npugeid K KOHYENmydaibHO HeBepHOMY Kodpuyuenmy
Joicunu (nanpumep, 3HaUeHUe NOLYUULOCL OMPUYAMETbHBIM Ul Donbute 1) — nomeps 3 6anios.
Kapounanvho negeprulii no0xoo (nanpumep, eciu Y4aCmHUK nepenymaJ, Ymo u3 4e2o 6bl4umanmbs
— 00X00 u3 001U UAU OO0 U3 00X00d;, UIU YHYACMHUK UCHOIb308AL HEBEPHYIO Gopmyny
8bIUUCTEHUS naowadell) — nomeps 5 6ain0s.

Kpumepuit 2: Bvi6o0 gpopmynsl 01 omHoulenus cpeoHedyulesbix 00Xo008, Kak QyHKyuu 00OHOU
nepemerHou — 8 6annos.

He epybas apugpmemuuecxasn owubrka — nomeps 1 6anna.

I'pybas apugpmemuueckas owubra (nomepsi MHOJICUMENSA, HEGEPHbIU 3HAK U M.N.) —nomeps 3
oannos.

Hesepnuiil npoyecc noucka gpopmynvl, HO ¢ 6epHbIM HANPAGIEHUEM DASMbIULIEHUU 6 Hauale
peweHuss — nomeps 5 6ann08.

B npunyune negepHulii no0xoo uau omcymcmaue peuieHuss — nomeps 8 6aunos.

Kpumepuu 3: I[louck munumyma ¢yuxyuu f(x) = (3 —2x)x /[(2x —1)(1 — x)] arobdvim
KOppeKmHviM cnocobom — 12 6annos.

Omcymcemaue npogepku mo2o, 4mo 00CMUSHYM UMEHHO MUHUMym — nomeps 1 6ana.
Omcymcmeue npogepku, 4mo peuterue npagoonoo0ooHo (00x00 6o2amulx viuie U m.N.), eciu SMo
He 0uesuoHo — nomeps 1 banna.

Hezpybas apugpmemuueckas owudbrxa — nomeps 1 6anna.

I'pybas apugpmemuueckass  owubka  (nomeps MHOJMCUMENS,  HEBEPHLIL  3HAK U M.N.) C
npagoonoodoOHLIM pe3yibmamom — nomepsi 3 6auL08.

I'pybas apugpmemuueckas owubra ¢ HenpasoonoOOOHbLIM pe3yIbmamom — nomeps 5 6a1108.
He ooseoenue 0o rxonya uccredoeanus )ynkyuu npu 6epHoM noO0Xooe U 0080JbHO 21yOOKOM
nPoOsudICeHUU (VHACMHUK He CHPABULCS ¢ NOTHOYEHHbIM AHAU30M) — nomepsi 5 6annos.

He 0Oosedenue 0o konya ucciredosanus QyHKyuu npu GepHOM NOOX00€ U He3HAYUMETbHOM
nPOOBUdICeHUU (HANpUMep, YKA3aHO, YMO HAOO cOelamb U KaKum 00pa3oM, HO camu wiaeu He
coenawnvl) — nomeps 7 6an108.

B npunyune negepmwiil n00xo0 unu omcymcmeue pewieHus — nomeps 12 6annos.
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