XXV MexpernoHajJdbHbIH dKOHOMHYECKHH (pecTHBAIb IKOJIbHUKOB
«CunbOunpuana. lllar B meuTy».

OumMnuana mo 3koHoMuKe i yyamuxesi 11x kiaaccos 28.02.2018.
3AKJIIOUYUTEJIbHBIA DTAIL. BTOPOM TYP.
[TponomkurenbHOCTh paboThl — 180 MuHyT.
MaxkcumanbpHOe KomrmuecTBo 6ayos 3a Typ — 100.

Kaxnmas 3amaua onenuBaercs us 25 0ayuios.

3angaua 1. loxoa ujam 60raTcTBo

JBa 6pata — I'puina u Bans — 3amycTiiin coOCTBEHHBIE cTapTansbl. M3HauanbHOEe 60raTcTBO

Ka)K10ro u3 Hux coctasisio 100 TyrpukoB, 1 00a OHU BJIOYKUIJIM BCE CBOM JIEHBIM B

cOOCTBEHHBIE IPOEKTHI. [ puilra, Kak 6osee CrIoCOOHBIH MpeITPUHUMATENb, TIIATEILHEE

noomen K pa3paboTke OM3HEC-TUIaHa M TOTOMY €T0 MPOEKT MpuHec MpuobLIb B pazmepe 20 %

OT BJIOKEHHUH, B TO BpeMsl Kak BaHsi moHajiesisicst Ha aBoch, M MPUOBLIL €ro IpoekTa cocrtaBuiia 0

TYTPUKOB.

['ocynapcTBo HaMepeHo coOpath ¢ IByX OpaTheB 5 TYTPHKOB B BUje Hanoros. Kakyro yacth

CYMMBI 3aIUTaTUT KAl U3 HUX, 3aBUCUT OT TOTO, 4TO OyJeT Hajoroodyiaraemoi 6a3oi.

1. IlpennonoxxuM, HaJIOTOM 110 CTaBKe X% obJaraeTcs TOJIbKO 3apaboTaHHasi IPUObLIL OT
npoekrta. Haiinure x. Kakyro cymmy 3amiaTut Kakaslii u3 OpatbeB B BuJe Haoros? Yemy
OyZzeT paBHa uyncTas NpUObLUIb OT Ka)KJI0T0 U3 MPOEKTOB Iociie yriaTel Hanoros? Kak Oyayr
COOTHOCHTBCSI MEXKIY co00# OoraTcTBo ['pummu n 6oraTtcTBo Banu mocine yriaTsl Haioros?

2. Ilpennonoxum, HAJIOTOM TI0 CTaBKe Y% o0Jaraercsi COBOKYITHOE OOTaTCTBO C YYETOM
3apaboTtanHoro goxonaa. Haiigure y. Kakyro cymMMy 3amiaTtut Kax/blil u3 OparbeB? Uemy
OyJzeT paBHa uyKcTasi IpUOBLUIb OT Ka)KJ0T0 U3 MPOEKTOB Mociie yriaaTsl Hanoro? Kak OynyT
COOTHOCUTBCA MeXy coboii boratcTBo I'purn u 6orarctBo Banu nocie ymiaTtsl HaToroB?

3. Cpenu 5KOHOMHUCTOB CYIIECTBYET AUCKYCCHS O TOM, YTO HY>KHO BBHIOMPATh B Ka4eCTBE
Hajioroo6araeMoit 0asbl. B mpeapiaynux myHKTax 3a1a4 Bbl pACCMOTPENH JIBE
aIbTEpHATUBBI — HAJIOr000JI0KEHUE 10X0/Aa U Hasoroobsoxenue dorarctea. CpaBHUTE 3TU
aIbTEPHATUBBI C TOYKU 3PEHUS IBYX KPUTEPHEB:

a) B kakom ciyuae GiarococtosiHue niepepacnpesensercs oT MeHee 3 PEKTUBHBIX K Oojiee
3 GEKTUBHBIM MPEATPUHUMATENAM?
0) B xakom ciydyae HepaBEHCTBO 110 HTOTOBOMY OOTaTCTBY BblIIe?

Pewenue

1) ITockonbpky Bans He 3apaboTan HUYEro, TO OH HE IUIATUT HAJIOT Ha I0XOJ.
CnenoBarenbHO, BCIO CYMMY HaJIOTOBOTO OpeMeHH — 5 TYrpukoB — IuatuT ['puina. ['puiia
mw1atut 5 % CcBOEro 10xoja, 3To U ecTh 3HaueHue X. [locne yniarel HaloroB uncras npuObLIb
npoekTa Banu He uamMeHuTcs u coctaBut 0 TYrpUKOB, B TO BpeMsI KaK YUCTasi NPUOBUIb TPOEKTa
['pumm coctasut 100*0,2 — 5 = 15 Tyrpukos.

Haxkosnern, oTHomenue 6oraTcTa AByX OpatheB cocTtasiseT 115/100 = 1,15.

2) ITockosibKy HaJIOroBOE OpeMs pacrpeaesseTcs NPONopUUOHATIBLHO 00bEMY OoraTcTBa

KaXXI0r0, JOKHO ObITh BhIoyHeHo (120 + 100) - % =5, oTkyna y = 2,27. Bans 3ammatut B
BU/JIE HAJIOTOB IPUMEPHO 2,27 TyrpuKOB, [ puita — npumepHo 2,73 Tyrpuka.

[Tocne ynnaTsl HaJOroB yKcTas NpuoObLTL TpoekTa Banu cocraBut 0 — 2,27 = —2.27
TYTPUKOB, B TO BpeMsl KaK 4YucTas NpuObLIb poekTa ['pumm cocrasur 0.2 * 100 — 2,73 = 17.27



TyrpukoB. Hakonel, oTHomeHne 6orarcTsa AByX OpaTheB HE MEHSAETCS IO CPABHEHHIO C
CUTyaluell OTCYTCTBUSI HAJlOTa U cocTaBisieT 1,2.

3) a) B cnyuae, koryia HajoroMm obaraercsi 60rarcTBo, a He J0X0JI, KaruTal
niepepactpeieNiieTCss 0T MeHee K 0osiee MPOU3BOIUTENBHBIM IIpoekTaM. borarcto ['purim B
cilydae, KOTJia HaJoroM o0Jiaraercsi Hajor, coctaBisieT 115, a koraa Hainorom ooiaraeTcst
oorarctBo — 117,27.

6) C npyroii CTOPOHBI, OJTHUM K3 MOTCHIMAIBHBIX HEJJOCTATKOB HAJIOTOOOIOKEHHSI
0orarcTBa 1o CpPaBHEHHUIO C HAJIOT0O0JI0KEHUEM JIOXO0/Ia SIBIISICTCS YBEIUYCHUE HEPABCHCTBA 110
OorarcTBy (oTHOIIEHHE BhIpocio ¢ 1.15 no 1.20).

Cxema oyenusanus:

1) (8 6annos) B nynkme 3a0aemcs 4 éonpoca. Ilpasunbhoiii omeem ¢ 060CcHO8aHUEM HA
Kaxcowlll oyeHusaemcs 8 2 banna (eciu 60npoc kacaemces 08yx eepoes 3adayu, mo no 1
banny 3a Kaxcoozo)

2) (8 6annos) B nynkme 3a0aemcs 4 sonpoca. Ilpasunvuwiii omeem ¢ 060CcHO8aHUEM HA
Kadicowlll oyeHusaemces 8 2 bauna (eciu onpoc Kacaemcs 08yx eepoes 3adayu, mo no 1
banny 3a Kaxcoozo)

3) (9 6annos)

a) (5 6annos) bannvl cmasamces, eciu npugedeHo NPAGUILHOE PACCYHCOeHUe C
000CHOBAHUEM.

0) (4 6anna) bannvl cmassamesi, eciu nPUBeOeHO NPABUILHOE PACCYHCOCHUE C
obocrosanuem. [Ipu 5mom He oyeHUBAIOMCs PACCYHCOEHUs!, 8 KOMOPBIX pedb uoem 0o
abcontomuol pasHuye bocamemea (umeem 3HaueHue OMHOCUMENbHASL).

3anauya 2. Bocnipou3BoanMblii OrpaHUYEeHHBIH pecypc

B HexkoTopoM ropojie JEUCTBYIOT ABa MIPEANPUATHS, KOTOPBIE IPOU3BOIAT TOJIBKO J1BA TOBApa:
toBap X u ToBap Y. JlJis MpOU3BOJICTBA ITHX TOBAPOB HCIIOJIB3YIOTCS PeCypcChl alib(a u Oera.
KonuyectBa ToBapoB X u Y, pecypcoB anbda u 6eTa 0eKOHEUHO JIeTUMBIE.

H3BecTHO, YTO HA TIEPBOM IPEANPUITUH JUIS TPOU3BOJICTBA ABYX €IUHUI] TOBapa Y HYKHO
3aTpaTUTh OAHY €AMHHUILY pecypca anb(da 1 YeThlpe eAMHUIIBI pecypca OeTa, a sl IPOU3BOICTBA
eAnHUIIBI ToBapa X MoTpedyeTcs TOIbKO OJJHA eIMHUIIA pecypca anbda.

Ha BTOpOM mpeanpusTuu U3 eAUHUIIBI pecypca anb(ha U 4eThIPEX eTUHUI] pecypca 6eTa MOKHO
MOJTyYUTh OJIHY €IUHUILY TOBapa Y, a U3 eJUHHIIBI pecypca ab(a MOKHO IPOU3BECTHU JBE
€IMHHUIIBI TOBapa X.

Taxoke N3BECTHO, YTO B TPOIIECCE MMPOU3BOCTBA TOBapa X 00pazyeTcss HEKOTOPOE KOJINYECTBO
pecypca 6eta. Tak Ha IEPBOM MPEANPUSATHN TIPH MPOU3BOJICTBE TPEX SAUHMI] TOBapa X
o0pa3yroTcs 4 eAMHUIIBI pecypca 0eTa, a Ha BTOPOM MPEATNPUATHH MPU TPOU3BOICTBE TPEX
earHHUII ToBapa X o0pa3yroTcs JIBe eANHHIIBI pecypca Oera.

B Hauane kaxgoro Mecsiiia TopoJ MOCTaBisIeT KakKaoMy npeanpustuio 30 eaquHuIl pecypca
anbda u 40 eguHMIl pecypca OeTa, epeaBaTh 1 0OMEHUBATH PECYPCHI MIPEANPUSATUS HE MOTYT.
Ecin Ha xKoHEI MecsIia y IPeANPHUATHS OCTAIOTCS PeCypChl, TO TOpoI UX 3abupaet. T.e. B Havase
KaXKI0ro Mecsa Kaxa0e NpeanpusTie UMEEeT B CBOEM pacropsKeHUH poBHO 30 eAuHMIL
pecypca anbha u posHo 40 enuHMIl pecypca OeTa.

1. TToctpoiite rpaduk KIIB kaxxmoro nmpeanpusitus.



2. [Ipeamnonoxxum, B pe3yJIbTaTe OCTPOH KOHKYPEHTHOM 00PHOBI TPOU30IIITIO0 00OBETUHEHHUE ITUX
JBYX Mpeanpustuii B npousBojacteeHHoe oobeaunenue (I10). Teneps [10 Ha Tex ke
YCIOBHAX MOIy4aeT OT ropoja Kaxkapli Mecsn 60 equaull pecypca anbda u 80 equHuLl
pecypca 6eta. [Toctpoiite KIIB nmpon3BoaCcTBEHHOTO 00BEAMHECHHUS.

3. Ilycte ToBap Y mpoaaercs Ha poiHke 1o 1nene 30, a ToBap X — o 1ene 10. Kakoii 006Em
IPOM3BOJICTBA KAXKIOT0 ToBapa Mo3BoHT I10 momyuyuTs HanOONBIIYIO BEIPYUYKY U YEMY
OyZeT B 3TOM Cilyyae paBHa BbIpydka?

4. Kak nomkHa M3MEHUThCS 1eHa ToBapa X, yTo0bl [1O n3MeHno cBoii BEIOOP OTHOCUTEIEHO
00BEMOB MPOU3BO/ICTBA TOBAPOB MO CPABHEHHIO C PELICHUEM, IPUHSTHIM B 11.37

5. Ipeamnonoxum, 9T0 MTOMUMO TOBapOB X U Y IPOU3BOACTBEHHOE OOHEIUMHEHUE MOKET TAKIKE
npojaasaTh pecypc 0era. IlycTs nieHs! Ha ToBapsl X 1 Y cOOTBETCTBYIOT IYHKTY 3. Ilpu kakoii
1eHe pecypca Oera npeanpustue OyaeT Npou3BOAUTH ToBap Y ?

Pewenue

Jls Hayana cocTaBUM U3 yCIIOBUSI YpaBHEHUS pecypco3aTpar i KaKJI0ro ToBapa Ha KaxI0M
OpeanpusaTiH (T.e. TOKa Ha OrpaHrYeHue KOJI-Ba PECYypCcOB BHUMaHUs He oOpariaem). Yepes
«B*» Oymem 0603HaYATH NOMOJHUTEIBHOE KOI-BO PECypca 0eTa, KOTOPOe IPEANPUITIE
MOJIy4aeT, MPOu3Bois ToBap X.

Ipeonpusmue Nol : [Ipeanpusitue No2:
1 1
Y = min (Z2a; Eﬁ) Y = min (a; Z,B’)
X=a X =2a
4 2
+ — _X + — _
A 3 p 3

3aMeTuM, 4TO, €CIM MBI BCTABUM B YpaBHEHHS pecypco3aTpaT BMECTO O U 3 KOJIMYECTBA TaHHBIX
PecypcoB, KOTOPBIMH PacojararoT MPeANnpHUsATHS, MbI TOTYYUM MaKCUMaJIbHOE KOJMYECTBO Y,
KOTOpPO€ MOTYT IMPOU3BECTH MPEANPUATHS IPU HYJIEBOM Mpoun3BoacTBe X (Beab pecypc o,
HEOOXOJUMBIN U1 MPOU3BOJCTBA X, MBI IOJTHOCTBHIO OTIPABUIIM HA MTPOU3BOJCTBO Y, KaK U

pecypce B).

Ho npeanpuAaATUd MOT'yT HIPOU3BOAUTL HE TOJIBKO TOBAp Y, 4JacCTb peCypca a BCE-TaKu UAET Ha
MMPOU3BOACTBO TOBApa X, CJICOOBATCIIbHO, KOJIMYCCTBO peCypca a, 3aJIeliCTBOBaHHOE B
IMMPOU3BOACTBE Y YiKC 6yz[eT MCHBIIC Ha 3Ty CaMYIO 4acCThb.

N gem Gompiie Mbl OyieM MPOU3BOIUTE TOBapa X, TEM MEHBIIIE pecypca oL OCTaHEeTCs Ha
IIPOU3BOJICTBO TOBapa Y.

OIIHaKO B IIpoHeCcCe IMpoOnU3BOACTBA TOBApa X BBIICIIACTCA pECypC B, KOTOpBIfI MbI MOXKEM
HAIllIpaBUTH TOJIBKO Ha MPOU3BOACTBA TOBApa Y (‘-ITO MbI U CIICJI&CM). OTCIOI[E[ CJICOAyCT, 4TO YCM
0OJIBIIIE MBI MMPOU3BOJAMNM TOBApa X, TeM OOoJIbIIe pecypca B MBI MOXKEM 3aJeHCTBOBATh Ha
MMPOU3BOACTBE TOBApa Y.

Tenepp BbIpa3uM KOJUYECTBA 0 U [3, KOTOPHIE MBI MOKEM 3aJIeHICTBOBATH B IPOU3BOJICTBE TOBApa
Y depe3 00BEM Tponu3BOACTBA TOBapa X.



[Ipennpusrue Nel:

a=30—-X
4
p=40+-X
3
[Tpenmpusitue Ne2:
=30 X
TNy
2
B =40+ §X

Teneps A Toro, 4ToObI MOMYyUnTh ypaBHeHus: KIIB HyHO TpOCTO BCTaBUTH KOJIMYECTBA O U 3
B YpaBHEHUS pecypco3aTpar Mpou3BoICTBA ToBapa Y.

IIpennpustue Nel:

1 4 2
Y = min (2(30 — X); = (40 + =X)) = min (60 — 2X; 20 + =X)
2 3 3

Y35

—30

—25

20

-5

IIpennpusitre No2:

X 1
2' 4

Y = min (30 —

35 40 45 50 55

2 X 1
(4-0 + §X)) = min (30 - E; 10 + EX)
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OTtBeT Ha BTOpPOi BONPOC

13 oTBEeTa Ha NEPBBIN BOIPOC BUIHO, 4TO Ipeanpusatie Nel nomKHO crenuanan3upoBaThbCs Ha
IPOM3BOJICTBE TOBapa Y, a npennpusrue Ne2 Ha Mpou3BOACTBE ToBapa X.

B takoMm ciyuae ypaBHeHus pecypcosarpat [10 OynyT BRIIISIETh Tak:

1
Y = min (2a; 5,8)

X =2a

2
+:—X

B 3

YroOsl nomyunts ypaBHeHne KIIB Bbipakaem pecypcbl uepes X u MoACTaBIsIeM 3HAaYEHUS B
ypaBHEHHE pecypco3arpar Ipou3BoacTBa Y (T.€. 1enaeM BCE TOXkKE caMoe, UTO U B MPEeAbLIYIEM
MYHKTE, HO He 3a0bIBaeM, 4TO KOJI-BO JIOCTYIHBIX PECYpPCOB TENEph B /1BA paza OOJbIIE).

KIIB I1O:

Y = mi 2(60 X) 1(8O+2X) = '(120 X40+1X)
= min =) 3 3 = min ; 3

Hwxe npencrasnen rpadguk KIIB T10.

Emé nuxe npeacrasnens! (a5 HarasaHocTH) rpaduku Beex Tpéx KIIB Ha onHoll cucteme
KOOpJMHAT.

Kpachsiii — npeanpusitue Nel

Cunnii — npeanpusitue Ne2

3enénsiii - [10
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OtBeT Ha TpeTHil BONpoc

Jns Havana 3ametum, uto [10 Hukorna He BeIOepeT 00bEM npousBoacTBa X MeHbIe 60, T.K.
TOT'JIa OHO OKakeTcst Ha Bo3pacTtatomieM yuactke KIIB (T.e. cMOXeT yBenTUUUTh IPOU3BOACTBO
000MX TOBapOB Cpazy).




Taxoke, yosiBarommii yaactok KIIB mpeacrasmsier co6oit mpsamyro ¢ ko3¢ dunuenTom -1 mpu X
(T.e. yBenmumBas mpous3BoAcTBa X Ha 1, MbI oTka3zbiBaeMcs oT ojgHoro Y). T.x. Py = 30,a Py =
10 por3BOACTBO KaXKI0M JOTOTHUTEIHPHON eqUHUIIBI X (Ha yOBIBAIOIIEM ydacTKe) OyaeT
npuHOocUTh HaM 20e1. yObITKOB. Clie1oBaTeIbHO, ONTHMAIBHBIH 00BEM ITPOU3BOICTBA — TOYKA
neperuda (60; 60), a TRmax = 2400.

OTBeT HA YeTBEPTHIH BONPOC

T.x. yosiBarommii yaactok KIIB — 3to npsimast ¢ koaddunmeraTom -1 npu X.

Jist Toro, uToOsI [10 u3Mennno 006EM Mpon3BoACTBA IieHa X JTOJDKHA OBITH OOJbIIE TICHB Y.
A 717151 3TOTO OHA JAOJDKHA YBENMYUTHCS Ooiee uem Ha 20en. uinu Oosnee yem B 3 pasa.

OtBeT Ha NATHIA BONpoC
Jl1s Haganno onpeenuM MakCUMallbHOE KOJIMYECTBO pecypca 3, KOTOPhIM MOKET 00eCIeUnTh
ce0st peAnpusiTUe.

2
Benomuum, uto aus [10: B+ = §X , a MakcuMaiabHOe Koi1-Bo X = 120.

2
CrnenoBarenbHO, MAKCUMAJIBHOE KOJI-BO § = 3 120 + 80 = 160.

(80 — »T0 MocTaBKM OT roposa)

Ilena Y = 30.

st Toro, yToOBI IPEANPUSATHE BHIOPATIO HEHYJIEBOMH 00BEM MPOU3BOACTBA Y JOJIKHO
BBIIIOJIHATBCSA Clieityroniee HepaBeHcTBO: 160 * Pg + 120 * 10 < 2400

160 = Pg < 1200

Pg <75

Iloacuenue: 6 nesotl uacmu HepaseHCmMsea — 8blpyyKa om npooadicu ff u X, a  npagot yacmu
HEepageHcmea — MAKCUMANbHO 803MONCHAS BbIPYUKA NPEONPUSMUSL NPU OAHHBIX YEHAX (A UMEHHO
— gvipyuxa om npooadicu 60Y u 60X).

Ectb npyroii BapuaHT perieHus. 3aMeTUM, 4TO MPU YMEHbIIeHHH Koi-Ba X Ha 1, MbI OyneM
npuoOperaTh 20e/. BEIPYUKH 32 KOXKIYI0 eIUHUILY (M3-3a TOTO, uTo Y gopoxe X Ha 20 u
TAHTCHC yTJIa HaKJIOHA yObIBaromero yyactka KIIB = -1).

2 .

Taxxe, MbI Oy/ieM TEpSITh 3 B 3a xaxayro equHAIy X U TepsTh 23 32 MPOU3BOJCTBO KaXKI0U
. 8

JIOTIOJTHUTENbHOM enuHuLbl Y. Htoro: 3 p Mbl Oynem TepsTh npu ABrxeHuH Bieso no KIIB.

Orcrona HepaseHcTBO: 20 > gPﬁ

T.. 7,5 > Pg

Kpumepuu oyenusanus:

1 sonpoc - 6cezo 8 bannos: seprnoe u obocrosannoe nocmpoenue KIIB kaxcoozo npeonpuamusi -
no 4 banna.

2 gonpoc - 6 6annos 3a obocHosannoe u seproe nocmpoenue KIIB npouzsoocmeennoco
00beOUHeHUs.

3 6onpoc - 3 banna 3a 06vscHeHUe 8b100pa 00beM0o8 npou3oocmea X u Y, Makcumusupyrouux
BbIPYUKY.

4 sonpoc - 4 6anna 3a pacyem u 00vACHeHUE HEOOXOOUMO20 USMEHEHUS. YEHbl.

5 eonpoc - 4 6anna 3a pacuem yenvi pecypca bema.

3agaya 3. PeIHOK 1pouaoB Ha m1aHeTe TaTyun



Crynent Ckaityokep, 00y4aromuics B

aKaJEMUH JIKEJIaeB, BBIICHUIL, YTO HA IJIAHETE
TatyuH B oTpaciy, TOPryrOLIEN ApOUIaMHu Ha

P(y.e

COBEPIIECHHO KOHKYPEHTHOM PBIHKE, PBIHOYHBII D

CIIPOC U PHIHOYHOE MPEJIIOKEHUE
MIPEICTABJICHBI TMHEHHBIMH (PYHKITUSIMH,
MIPUYEM MEPECeKarOTCs OHU B OJTHOU
€IMHCTBEHHOU TOYKe, B KoTopoit Q@ = 300
npounoB. Takxe ot O6u-Bana Kenobu on
y3HaJI, 4TO B TOUKE PHIHOYHOT'O PaBHOBECHUS

a

»
>

|Eg| =2u |E£| = 3,a sina = 0.6. Ha rpa(bI/IKe Q(LLIT. ,ﬂ:pOVI,CI,OB)

HUWKC MPCACTABJIICHA KpHUBasA pPLIHOYHOI'O

crpoca.

1.

BoccranoBurte (yHKIMN PRIHOYHOTO CIIPOCA M PHIHOYHOTO MPEUIOKEHUS IPOUI0B Ha
manere Taryun.

. [IpaButenscTBO TUIaHEeTHl TaTynH K0KHO BhIIATUTh UMiiepuun 7000 y.e. Ha CTPOUTENIHCTBO

3Be3/1bI CMepTH (M30ekKaTh ITOT0 HUKAK He moyuntcs!). st coopa qaHHOM CyMMBI
IIPABUTEIBCTBO BBOJIUT IOTOBAPHBII HAJIOT HA MPOU3BOAUTENIEH IpOUIOB B pazmepe ty.e. ¢
onHoro apouja. Kakyro MakcuManbHYIO CTaBKY IOTOBApPHOI'O Hajora t Mo>XeT yCTaHOBUTh
IPaBUTENILCTBO, YTOOBI cOOPaTh HykHYI0 cymMMy? Kak U Ha CKOJIbKO U3MEHUTCSI paBHOBECHAs
LeHa 1)1 HoTpeduTens?

[Tocne Toro, kak 3Be3/1a cMepTH ObuIa 10CTpoeHa, [apT Beiinep pemn ucnosnb3oBath ee
MOILb B CBOMX KOPBICTHBIX LIEJSAX U CTAaTh €IMHCTBEHHBIM ITPOU3BOIUTENEM APOUIOB Ha
riaHeTe TaTyuH, UCTIONb3ysl aDCOIOTHO HOBYIO MMITEPCKYIO TexHojoruo. [Iposens
HEo0X0/IMMBbIE pacueTsl BMecTe ¢ MiMreparopoM, OHU BBISCHMIH, uTO KpuBast MC
npejcTaBisercs JuHeHoN GyHKuuel. Taxke ObUIO BBISBIEHO, UTO MpH Mpou3BoacTBe 100
JIpOUOB IpeneabHble n3aepKKU paBHbl 300 y.€., a Ipu IPOU3BOJACTBE, MAKCUMHU3UPYIOLIEM
npuObLTb (MAKCUMYM MPHOBLIN IOCTUTAETCs TOJIBKO B 01HOM Touke), MC=450 y.e.
[TocTosiHHBIX U3/€EpKeK Mpon3BoaAcTBa HeT. Kakyto mpubsuib nomyuut dapt Beiinep,
MOHOIIOJIN3UPYS PIHOK ApouaoB Ha ruiaHeTe Tatyun? [lokaxuTe perieHne JaHHOTO IyHKTa
3a/1auu Ha rpaduke.

Pewenue

1) o popmyne npusenenus sin(180 — a) = sina = sin(180 —a) = 0,6

IIo OCHOBHOMY TPUTOHOMETPUYECKOMY

TOXIECTBY Sin‘a + cos’a =1 = cos’a = P(y.e)t
10,8, Ho Tak kak yroi o Oosbiie 90 rpaaycos,
YTO COOTBETCTBYET 2 YETBEPTH D
TPUTOHOMETPHUUYECKOT 0 Kpyra, cosa = —0,8. |
B

ITo dpopmyne nmpuseaenust cos(180 — a) =
—cosa = cos(180 —a) = 0,8

CnenoBarensHo, tg(180 — a) =

sin (180—a) __

= a
cos (180—a)

Q (wr. p,po;p,oa)



0,6 3
26 -0,75=2
0,8 4

4 4 .
Otcrona tgp = 3 C/1efloBaTesIbHoO, Qi=a—-bp=a-— 3P (B-yron mexxmy KpuBOH cIipoca U

ocbio P)

ODIacCTHYHOCTD CIIpOCa 110 IICHC B TOYKC PaBHOBCCU:

Q L L 2 = P, =450
—_— K — = — — = — =
dP 0, 3 300 e

14
d
Otciona Qg = a—:p =a—7:%450 =300 = a =900 = Q4 =900 —>p

KoopaunaTe! Touku peiHogHOro pasHosecus (Q.; P,) = (300;450)

Ep_ — — — dp =
s = * e:>3_ * = _Zz}QS_C+p C+2p

Otcroga: 300 =c+2%450=c+900 = c=-600 = Q; = 2p — 600
2) Ham u3BectHO, uto Q5 = 2p — 600, cmeqoBaTeNbHO, ITOCIIE BBEACHHUS TOTOBAPHOTO HAJIOTa
Qs =2(p—t) — 600

7000

T=7000 = t+Q}=7000 =t =7
e

) — 600 = 2p = = 600

e

7000

Orciona: Q1 = 2 (p o

2700-3Q2
4

1
Tax Kkak tgp =§ = 67;3;1 = 301 = 2700 — 4P} = p! =

_ o )
Orciona: Q = 2 + (2700 3Q) _ 14000 _ o0 27000-3Q?-28000-1200Q

4 0 20
[omnygaercs 5Q% — 1500Q + 28000 = 0

D = 1690000 = vD = 1300

01=20
0,=280

Orcrona
Orcrona monmyvaem t; = 350,t, = 25
CrnenoBarenbHO, tyg, = 350

Orcrona p; = 660, cnegoBaTtenbHo Ap = 210
3) 0, = 900 — gp = p=675—0.75Q = TR = 675Q — 0.75Q% = MR = 675 — 1.5Q

VYcioBre MakCUMH3AIMK TPUOBUIH Ha peIHKE MOHONoNMu: MC =
MR, u eciiu B Touke onTuMyMma MC = 450, To B aTOM e Touke MR = 450 = 450 = 675 —
1.5Q = Q, =150 = P, =562.5



BoccranoBum Bua kpuBoit MC 1o 1Bym TodKam:
300=b+k +100 b=0 _
{450=b+k*150:> {k=3 = MC =30

Boccranosum ypasuernue TC: TC = [ MCdQ = %QZ +C,C=

0, TaKk KaK NOCTOSIHHBIX N3AEPHKEK HET

[Toncunraem npubsuts dapta Betinepa: 1 = TR — TC = 150 * 562.5 — % 1502 = 84375 —
33750 = 50625 y.e.

N300pa3um Ha rpaduke:

N3BectHO, uTo T =TR—TC =p*Q — ATC *Q = (p — ATC) = Q

e TC 7% _3,
S Q Q2

P(y.e) 4

562.5 ATC

450

300
225

»

100 150 Q (wT. gponaos)

[TpuObLTH — 3TO MPSAMOYTOIBHUK C BEpIIMHAMHU B cleayonmx koopaunarax: (P;Q): (225;0),
(562.5;0), (562.5; 150), (225;150); unu durypa, BeIETICHHAS KEITHIM IIBETOM.

Cxema oUeHUBAHUA:

1. BepHo ebisedeHbl (hyHKUUU crpoca U rnpednoxceHus — 8 6annos.
Ecnu pyHKyuu npedcmassneHsl 8 nuHeliHom sude, moecmo Q; = a—bp u Qs = ¢ +
dp, mo 3a KaxOwbili 8epHO NOCYUMAHHLIU KoagpuyueHm — 2 banna.
2. HalideHbl 08e 803MOMHbIe CMABKU Has02a — 4 6anna.
BoibpaHa makcumanbHaA u3 HUx — 1 6ann.
MocyumaHa pa3Huya yeH — 1 6ann.



3. HalideHo pasHosecue — 2 banna.
BoigedeHo MC, TC — 2 6anna.
lMocuumaHa eepHo npubebine — 2 banna.
BepHo nocmpoeH epaguk — 5 6annos.
(Tpaghuk 6e3 npubbinu — 2 6anna.)

3anauya 4. HepaBencTtBo B HekoTopom nmapcrse

B HekoTopom napcTBe HacejeHHe [0 YPOBHIO 10X0/a JEJIUTCS Ha JIBE IPYIIIbl — OeTHbIe U

Oorarele — MpUYeM JJOXOJ BHYTPH KaKI0U TPYIIIBI pacupezencH paBHoMepHo. Koadduument

Jlxunu B Hekotopom napcrse paseH 0,4, a uncno OoraTeix >kutesneil He MmeHee 15% Bcero

HaCEJICHHUS.

Eciu Ob1 cpemauit noxoxn 6eaabIX yBemmuuics Ha 50%, a cpeHuid 10X01 OOraThIX HE

W3MEHUJICS, TO CPEAHHI JOXO0J1 BO BCeM LIapcTBe Bo3poc Obl Ha 40 MoHeT, a K03 PHUIHEeHT

Jxunu coxparuics 1o 0,3 (mpu 5ToM OeHbIE MO-TIPEKHEMY OCTANUCh Obl O€THBIMU, a OOTraThie

— OoraTbeIMu).

1. Bo ckomnbko pa3 B HekoTopom mapcTBe cpeHuii 10Xoa 60raThiX MPEBBIIIAET CPEAHHMN T0X0/
OenHbIX?

2. Bo ckonbko pa3 B HexkoTopom 1apcTBe cpeqHuil 10X0 4 00raThIX MPEBbIIIAEeT CPETHUN T0XO
BCero obmiecTna’?

Pewenue

[TycTh o — nonsa 6egHoro Hacenenus (o < 0,85), B - 1051 COBOKYITHOTO JI0XO/a [IapCTBa,
KOTOPYIO MOIy4aroT OeHbIe )KUTENH, X1 — cpelHuil J0X0/ B TpyIiie OeIHbIX, X2 — CpeIHUN
noxon B rpymnmne 6orateix, K — koappunuent Jxunu. Torga K = a — . Onpenenum f3:

e COBOKYMHBIH 1oxoJ Bcex Oeanbix paBeH X1 - o - N, rae N — uncno xxuteneit Hekotoporo
LIapCTBa;
e cpeaHuii 1oxon B naperse paseH o - X1 + (1 —a) - X2;
® COBOKYMHBIN J0XOJ BCeX xkuTenel mapersa paseH (o - X1+ (1 —a) - X2) - N.
CrnenoBaTeiabHO,

_ a-X1-N _ a-X1
(@ X1+(1-a)'X2)'N a-X1+(1—a)-X2

B

N3 ycrnoBust

a-X1 _
a-X1+(1—-a)-X2

K=a—-f=a- 0.4

Ecnu Ob1 cpennnii moxox 6eaubix Bo3poc Ha 50%, TO 10715 COBOKYITHOTO JI0X0/1a 1IapCTBa,
KOTOPYIO CTalIi OBI MOTy4YaTh O€THBIE )KUTEIN

a-15-X1
T a15-X1+(1—a) X2

B1

N3 ycnoBust
a-15-X1 _
a-15-X1+(1—a)-X2

Klza—ﬁlza— 0.3



[Tpu aTOM cpeaHuit 10X0/ B 1apcTBe ctan Obl paBeH o - 1,5 - X1 + (1 —a) - X2. A 1o ycioBuio
pa3HuLA CpEeAHUX JO0X00B cocTaBisgeT 40 MOHET:

a-15-X1+(1—-a) X2—(a- X1+ (1—a)-X2)=05-a-X1=40 -
a-X1=80 (1)

3anuiem BelpaxkeHus Ui K 1 K; BBIIOJHUB 3aMeHy ¢ yueToM (1), moiayuum cucreMmy
YpaBHEHUM:

50 = 0.4
T8 +(1—m) X2
120
0.3

“T120+(1—a) X2

BeimosaumM erie oy 3ameny 80 + (1 — «) - X2 = Z, Torza Haia cucteMa BBITJISIUT HAMHOTO
poIIe:

80

a—— =04 80 . 120 . 1 _120Z—80(Z+40)
- — 4 = 3 5 —=
120 Z Z + 40 10 Z(Z + 40)
a— =0.3
Z + 40

Z(Z +40) = 1200Z — 800(Z + 40)
Z? —-360Z +32000=0 - Z; =200uZ, =160
Ecin Z =200, T0 @ = % +0,4=0,8, ectuxxe Z=160, 10 @ = % + 0,4 = 0,9, uro He

COOTBCTCTBYCT YCJIOBHIO.

Eema =08, Tous (1) X1 =2 = 100.
Teneps Haiinem X2 (U3 MocleqHEN 3aMeHbI):

80+ (1-08)-X2=200 - X2=600
A cpenuuit noxon obmectsa cocrasiseT 0.8 - 100 + 0.2 - 600 = 200.

Takum oOpa3om, cpeTHUM 10X0]] 00TraThIX MPEBIIIAET CPEIHUN 10X0 ] OeaHbIX B 6 pas, a
cpemHmit 10xo/ obmecTa — B 3 pasa.

Cxema OYEHUBAHUAL.

Ilycmw Y1 — cpednuti 00x00 6edHuvix, Y2 — cpedHUti 00X00 bo2amvlx, X — 0051 OEOHbIX 8
HaceneHuu.

Tozcoa koa¢hhuyuenmot [ picunu ModscHo 3anucams max:

X 1.5y41x
x——22%  —04ux-— !
Y1X+y2(1-x)

=03

1.5y1x+y,(1-x) -
Coomnouternue cpeOHUx 00X0008:
1.5y x +y,(1 —x) = y1x + y,(1 — x) + 40

3a noooonyio 3anuce — no 4 6anna 3a evipasricenue, 6 cymme — 12 6annos.



3a pewenue nonyuennoi cucmemsl (naxodicoenue X, Y1 u Yy2) — 10 oéannos.

x=0.8
y1 =100
y2 = 600

3a omeem na nepeuwlii gonpoc 3a0auu — cOomHoueHue cpeoHe2o 00xXo00a 602amvlx U cCpeoHe2o
0oxooa b6eonvix — 1 6ann

y2/y1=600/100=6 —66 pas.
3a naxootcoenue cpeonezo 0oxooa oouecmea — 1 oann
Yos = Y1 X +y2 (1 —x) =200

3a omeem na emopoii 6onpoc — coomHouleHue cpeone20 00xX00a 602amvix u cpedHe20 00X00a
obwecmea — 1 d6ann

Y2 /Y056 =600/200 =3 -6 3 pasa.
Owiubku

Ecnu 6 1,5 pasa éospacman e 00xo00 6e0HblX, a 007151 00X00a 6eduvix (Uumo HesepHo!), mo
peuieHue 3a0a4u CyujecmeenHo Ynpowaiocs, 4mo OYyeHUaIoCh Tulb 8 8 6annoe (npu yciosuu,
4umo He ObLI10 Opy2UX OUWUOOK).

Ecnu donto 6oeamuix 6panu 3a 0,15 (0onto 6eonvix 3a 0,85), mo npu eeprom yueme pocma
00x00a peuteHue oyeHusanocy 6 15 dannoe, npu neseprHom yueme (cm. npedvlOyujuti NyHKm) — 5
oannos.

Munumanvnoe npooguricenue — 3anuco Kodgduyuenmos Jpicunu ¢ npasuirbHuLMU
nepemenHviMu — 2 oanna.

. y y
Ecnu cpeonuii 00x00 unmepnpemuposanu Kax: < M =, Mo, nomepanu 2 banna

Apugmemuueckue owubku ne ynpowjasuiue peuienus — nomepsa 1 éanna



