KavecTBeHHbBIE 3a1a4H

1. AnneJibCHHBI U A0JI0KH

«B oTaHMYHe OT MHOTHX MOUX 3HAKOMBIX, KOTOPBIC AT BcE moapsia Oe3 pa3dopa, 51 000 aleabCUHbI 1
TEepIeTh He MOTY sI0;10ku. [103TOMyY MHE He3aueM OmacaThCsi 3alpera Ha BBO3 sI0JIOK, KOTOPHIil IPABUTEIECTBO
MOXET BBECTH CO CIIEIYIOMIET0 MECsIa: AaXe eCu 3anpeT OyaeT BBEAEH, TO HUKAK HE CKaXXETCsl Ha MOEM
0J1arOCOCTOSTHHM.

EcTb 511 B 3THX paccyXIeHusX omunoxa?

Pemenue

3amnpet Ha BBO3 0JIOK YMEHBILUT MPeIIoKeHHe 00K U TAKKMM 00pa30M MOJHUMET UX LeHY. JIFoIu, IUIst KOTOPBIX 0JIOKU
1 arebCHUHBI — TOBaPhI-3aMEHUTEIH, TIPH MOJJOPOKAHHU SIOJIOK YBEIHYAT CIPOC Ha alleIbCHHBL. DTO MOJHUMET [EHY
areNbCHHOB U TAKMM 00pa30M CHH3HT 0JIArOCOCTOSIHHE aBTOPa BBICKA3bIBAHMHSI.

2. Toprosas mexxkny A u b

PaccMoTpuM TOpProBeIil 00MEH MEXTy JBYMs CTpaHAMH, KOT/Ia IiepBasi CTpaHa OT/alla HEKOTOPbIi Habop
TOBAapOB A W IMOJIy4nIIa B3aMeH HeKoTopbli Habop b. Eciin ieHHOCTH Habopa A BbIie ieHHOCTH Habopa b, To
mepBasi cTpaHa MpOUTpalia OT ATOH CHIENIKH, a BTOpas BeMrpana. Eciu ieHHOCTh A HIKe IIeHHOCTH b, To,
HA000POT, epBast BRIKIpaia, a BTopas npourpaia. Ecimu ke 3Tu Habopbl UMEIOT OJIMHAKOBYIO LICHHOCTH, TO OT
9TOH CEJKH He BBHIMTPANl HAKTO, M CTPAHBI JIUIIIb 3psI IOTPATHIIN PECYPCHI Ha TIEPEBO3KY TOBapoB. M3 aToro
[IPUMEpPa CTAHOBHUTCSI SICHO, YTO TOPTOBJISI HE MOXKET IIPHHOCHTH BBITOLY 0OCHM CTOPOHAM.

EcTb 111 B 3THX pacCyXIeHHUAX OMmMOKa?

Pemenue

LleHHOCTE CyOBEKTHBHA: JUIS OJTHOTO YeNIOBEKa HAOOp A IeHHee (peAnouTHTebHee) Habopa b (To ects, ecn OBl OH
BBIOMpAT MEXKAY 3TUMH IByMsI HAOOpaMH TIPH MPOYMX PABHBIX YCIOBHUSX, TO OH BBIOpa Obl A), ISl IPYTroro 4ejioBeKa —
Haobopor, Habop b nenHee Habopa A. OOMeH MeX Ty ABYMS TAKHMMH JIFOJIbBMH MOXKET OBbITh BBITOJHBIM 15t 00ouX. Takum
00pa3oM, ommoOKa B IPUBEAEHHBIX B YCIOBUH PACCYXKICHUSAX 3aKITFOYAETCS B PEANIOI0KEHHH O TOM, UTO CYIIECTBYET
HEKOTOpasi 00bEKTHBHAS YUCIIOBas XapaKTEepPUCTHKA HabOpa TOBAPOB, TaKas YTO 000N UeIoBeK NIPeAoUYTET TOT Habop, Y
KOTOPOTO 3Ta XapaKTEPHCTHKA BHIIIIE.

3. BymaxxHoe opyxue

Bo Bpemst Bropoii MupoBoii BoliHbI AHTIHS 1 ['epMaHust cOOMpaliuCh reyaTaTh HaJMYHbIe JICHBI'M CBOETO MPOTHBHUKA U
pa3dpachiBaTh X C CAMOJIETOB HaJ ero Tepputopueii. Kak 3To momMoryio Obl JOCTHIKEHHIO BOCHHBIX IIeJICH 3TUX CTpaH?

Pemenne

Kopotko: pa3dpacriBanre IeHET BBI3BIBAET TUIIEPUHQIIINIO, YTO UMEET Pa3pyIINTEIbHbIC TIOCIEICTBHS TSI SKOHOMHKH.
ITonpo6no. Korna y uenoBeka pacté€r 1oxo (Hanpumep, OTOMY 4TO ¢ Heba Ha Hero ynaJju JCHbI'H), OH YBEJIUYHBACT
CIPOC Ha MHOTHE TOBaphl. Y BEIMYEHHE CIIPOCa HAa KOHKPETHBIN TOBAp BEAET K POCTY €r0 IIEHBI; TAKUM 00pa3oMm,
paz0packiBaHuE JIEHET C CaMOJIETOB MOBBIMIAET LIEHBI IIPAKTHYECKH Ha BCE TOBApPHIL. B pe3ysbTare 3TOro TepsroT IEHHOCTD
BCe JICHBI'H, IMEIOINeCs Ha pyKax y HaceJeHus (Ha Ty jK€ CyMMY Tellepb MOKHO KyTTUTh MEHBIIIE TOBAPOB, YeM PaHbIIE).
Oskupasi, 9YTo LEHbI PE3KO BBIPACTYT (TOCIIEe 0YePeTHOro HaNETa), KaxKIbli CTPEMUTCS N30aBUTHCS OT UMEIOIIUXCS y HETO
HAJIMYHBIX JeHEeT — KyNUTh Ha HUX YTO-HUOYb, TIOKa OHU HE 00ECIEHUITUCh. B pe3ynbrare NeHbrH yKe He MOTYT
UCTIONB30BaThCs KaK CPeICTBO OOMEHA TOBApaMu M YCIyTraMH; JIIOJM BBIHYXKICHbI IEPEXOIUTh Ha OapTep, YyTo
CYIIECTBEHHO 3aTPYAHSAET OOMEH TOBAPAMH H YCIIyTaMH; B TOM YHCIIE, TEMHU, YTO HEOOXO MBI JJIsl BEZCHUS BOWHBIL.
Jo6aBuMm, 4TO Ha NPOTSLKEHUM NocaeHuX 150 et npaBUTeNbCTBA BCEX CTPAaH BO BpeMsl BOMH Me4aTaroT ASHbIU (IOTOMY
YTO UM HYKHO ropa3zio 0oJIbIlie TOBApOB U YCIYT, YeM B MUPHOE BPEMsl), TIOATOMY AaXKe CIyX O TOM, YTO Bpar
pa30bpachlBaeT IEHbIU, BEAET K POCTY LIEH U BBIHY)KJAET MevaTath enié Ooblie.

4, KynoHbI M COPATAHHbIE HEHHUKHU

[puBenuTe enuHOE OOBSICHEHNE TS CIISTYIONIHUX JBYX UCTOPHIA.

1) HexoTopsie hupMbI IEYATAIOT B Ta3eTax, Pa3MELIAIOT Ha CBOEM CaiTe MIIH IPOCTO PA3faloT Ha YIUIAX KYIOHBL,
MIPEIOCTaBIIIONINE HX 00IaaTet0 CKHIKY TIPU MPUOOPETEHUH YCIyT JaHHO# pupMbl. Eciii oHM TakuM 00pa3oM XOTSIT
[PUBIICYb NOKyNaTenel 0oee HU3KOH CTOMMOCTBIO YCIIYT, TO OYeMy ObI UM MPOCTO HE CHU3UTH LICHY U HE OOBSIBHUTH 00
9TOM, BMECTO TOTO YTOOBI pa3JaBaTh KYHOHbI?

2) Bo MHOTHX 00YBHBIX Mara3uHax LIEHHUKH CIIPSITaHbI BHYTPh 0OYBH (MJIM MPUKIIECHBI HA TIOJIONIBY), TAK YTO TOMY, KTO
WIIET HU3KYIO [IEHY, IPUXOUTCS BPYIHYIO MepeOupaTh BCE MOJIEITH, UTO JOBOJBHO XJIOMOTHO; MOJJO0HAs KapTHHA



Ha0JII0]aeTCsl M BO MHOTHUX MarasMHax OJEX/Ibl. DTO MOBBIIIAET PUCK TOTO, YTO MOKYIaTeIh He HAUAET MOIXOASIIEH 110
IIeHe MOJIETN ¥ YHAET HU C YeM. 3a4eM TOTJa Mara3uH MpsiaeT HeHHUKN?

Pemenune

3a ogHM U Te e Oiara pa3Hble IO TOTOBHI IUIATUTH Pa3HYIO IIEHY: OOTaThle TOTOBHI INIATUTH OoJIble, yeM OexHble. Ecmu
IpOoJaBaTh TOBAPbI OAHUM (OOraThiM) MOKYIATENAM 110 OoJiee BEICOKOH LieHe, a ApYruM (6eqHbIM) — 110 OoJiee HU3KOH, TO
MOYKHO TIOJTYYHTh MMPUOBLTH OOJIBIIE, YeM eCIIU MPOAaBaTh BCEM IO OAHOM 1eHe. [IpobiemMa B TOM, 4TO IO BHEIIHEMY BHIY
HOKyTaTessl TPYIHO ONPEAEIUTh, OOTraThlil OH MM OeJHbIH, a €ClIM Mara3uH MOBECUT Ha OJMH U TOT XK€ TOBap ABa
Pa3IUYHBIX [IEHHUKA — IS OOTaThIX U It OEHBIX, TO 3TO CTAHET MPAKTHYECKA HEBO3MOXKHO: ). [I0TeHIIMATbHBIN Ty Th
peleHus 3Toi npobaeMbl — MIPOAABaTh ABa BHJAa TOBAPOB (AEMIEBBINH U JOPOroi), TaKKUe YTO OeHbIC MPEANOUTYT KyIIUTh
JemEBBIi ToBap, a borateie — Hoporoil. EcrecTBeHHO, TOBapHI JOIKHBI 4EM-TO OTIHYAThCS, HHA4Ye OOTaThIe TOXKE
BBIOEPYT NEeEBLIH. B npuMepax U3 TaHHOH 3a/1aud TaKUM OTIIMYHMEM SIBJISETCS TO, YTO AJIsl HOKYIKH AEHIEBOrO TOBapa
HY’KHO TTIOTPaTHTH OOJIBIIE BPEMEHH, IeM IS HOKYITKH Jopororo. Kak MbI ITOMHIM, 3a OIHO H TO e Oyaro Oorarsrii
YeJIOBEK T'OTOB IUIATUTh 00JIblIe, YeM OeqHbIH. DTO OTHOCUTCA U K TakoMy O11ary, Kak cBOOOAHOE BpeMsl. beiHble TOTOBBI
MIOTPATUTh BPEeMs, YTOOBI IepeOpaTh BCe MO B Mara3iHe B IIOMCKAaX HU3KOI I[EHBI; OHU TOTOBHI IIPH CITydae MOUCKATh
KyTIOH Ha CKUJIKY, a TaK)Ke€ MOTYT COOMpaTh TaKKe KyIOHbI BOPOK. boratele jxe, ecliy pa3Hulla B IIeHaX He OYEeHb BEJIMKa,
IPEANOUTYT KyIUTh IEPBYIO NOHPABUBIIYIOCS MOJIEJIb, HE TPATS BPEMs Ha IIOUCK HU3KOU 1IEHBI MIIM KyIIOHA.

5. IIapnenue 6,1arocoCTOSAHUA

B 1973 roay, B uensx yiy4ileHHus MOJOXKEHHUs OCTHBIX CI0eB HacesneHus, B psje mratoB CIIIA Obut BBEJCH 3aKOH,
3aIpeliaomunii B cirydae 0aHKPOTCTBA 3aeMIIMKA OTIYKAATh Y HETO JIOM, UCTIONB3YIOMIMICS B Ka4eCTBE 3aJI0ra Mo
kpeauty. TeM He MeHee, HCCICAOBaHIS II0Ka3ald, YTO B Pe3yJIbTaTe MPUHATHS 3TOr0 3aKOHA OJarococTosiHue OCAHBIX
JFONIEH TOJBKO YXyIIIMIOCh. Kak 3To MOKHO OOBSICHUTH?

Pemenue

Bennbie 011 He UMEIOT BRICOKOOTLIAYMBAEMON pabOThI, TO3TOMY JIJISl MHOTHX W3 HUX €JIMHCTBEHHAS] BO3MOXKHOCTh
MOATBEPAUTH CBOIO CIIOCOOHOCTH BEPHYTh KPEAUT — MPEIOCTABUTH CBOM JOM B 3aJ0T. ECIIM ITHIINTG UX ITOMH
BO3MOYKHOCTH, TO OHH JINOO COBCEM HE CMOTYT MOJYYUTh KPEIUT, THOO CMOTYT, HO MO 00Jiee BEICOKOH CTaBKe, YeM KPEIUT
oA 3a0r AoMa. MOKHO 0OBSCHUTH 3TO CIIEAYOIINM 00pa3oM. Eciii HeT 3aora, TO MOBBIILIACTCS PHCK HEBO3BPATA;
MIPEIOCTaBICHHE KPEAUTa 3aEMIUKY C HU3KUM U 3aéMIIUKY C BBICOKUM PUCKOM HEBO3BpATa — 3TO Pa3HbIC YCIIYTH C TOUKU
3peHus OaHKa; MPH OJMHAKOBOW CTAaBKE MPOIEHTA U 00BEME KpeauTa OaHK CTPOro Mpeanodén Obl 0Ka3aTh MEPBYIO YCIYTY,
4eM BTOPYIO; TOITOMY B PABHOBECHH HE MOXKET MOJYYHUTHCS TaK, YTO [[EHA 3THX YCIYT (CTaBKa MPOICHTA) OJMHAKOBA.
3aMeTHM, YTO eCiIM ITOT 3aKOH JCHCTBYET U Ha YK€ 3aKIF0UYEHHbBIC KPSIUTHBIC JOTOBOPA, TO B PE3YJIBTATE €r0 MPHHSTHS
6I1arocOCTOSTHIE HEKOTOPBIX JFOJICH MOTIIO YIYYIIUTHCS — TEX, KTO B3I KPSIUT O/ 3aJI0T JIOMa Ha CTapbIX YCIOBHUSX, HE
BEPHYJI €r0, U [IPH ITOM OCTAJICSI IPH CBOEM JTOME.

6. YHHUYTOKEHHUE JeHer

TIpeAnonoxuM, 4To BBINIET YKa3, B COOTBETCTBUH C KOTOPBIM KaXKIbIil ®HUTENb CTpaHbl X J0JDKeH cxedb o 1000 pyoeit
(py©Oib — meHexHas eqUHKIA CTpaHbl X), ¥ 3TOT YKa3 ObLI BBINONMHEH. ECTh 1T cpenu sxuteneit crpanbl X Takue, 4bé
0J1arocoCTOsIHME B pe3yJibTare 3Toro Beipocsio? (Cunraem, 4To 01arocOCTOSIHUE )KUTEINS 3aBUCUT TOJIBKO OT MOTPEOIIsIeMbIX
HM TOBapoB U YCIIYT.)

Pemtenue

JleHbIY BOXKHBI UX 00JIAATENIO JIUIIb B TOM MEPE, B KOTOPOI OHKM MOTYT OBITH OOMEHEHBI Ha TIOJI€3HbIE ISl HETO TOBAPHI.
YT0oOBI ONMpPeNesnTh, BBIPOCIO WITH YMEHBIIIIOCH GJIar0COCTOSHUE YelIOBEKa B Pe3yJIbTaTe BCEOOIEro BHIOIHEHHUS yKa3a,
HY’>XKHO IHOHSTh, 00JIbIIIee MITM MeHblIee ([0 CPABHEHHIO C CHTYalHeil 10 yKa3a) KOJIHYEeCTBO TOBAPOB TEHEPh MOXKET KYIIUTh
YEeNOBeK Ha UMEIOIIHeCs y Hero fAeHbr. Kakue Obl Hi ObUIH LIEHBI B IAaHHbBINH KOHKPETHBI MOMEHT, €CITH TOJIBKO OHH
OZMHAKOBBI IJIs1 Pa3HbIX MOKyIaTeNne, mokymnarenb A, y koroporo B $k$ pa3 Gosblire neHer, 4yeMm y nokynaress b, Mmoxer
KynuTh Ha cBou JeHbru B $k$ pa3 Gonbuimii Habop ToBapoB, yeM mokymnatens b. [I0CKoIbKy CKUraHUe ICHET He H3MEHHIIO
00111ero KOJIMYeCcTBa TOBAPOB B IKOHOMHKE, 6JIaroCOCTOSHUE JTAaHHOTO KOHKPETHOTO YeI0BEKa BHIPOCIIO B TOM M TOJIBKO B
TOM CJIy4ae, eCIIU BBIPOCIA IOl HMEIOLINXCS Y HETO JIEHET CPEe/i JACHET BCeX JKuTenei. Eciu OTHSITh OMHAKOBYIO CyMMY
JICHET Y Ka)K/I0T0 YeJIOBEKa, TO 3Ta J0JIS BBIPACTET y TOr0, KTO ObII Ooraue cpeiHero, ¥ ynaaér y Toro, Kto Obu1 6exHee
cpennero. Yoemumes B 3ToM opmainbho. ITycts $n$ — umnciio xureneit B crpane, i-i yenoBek umeet $x_i"0\ge 10008
py0uei; mocine cxxuranus aeHer oH umeet $x_i*1=x_i"0-1000$ py6ueii. O603naunm: $X 0$ n $X*1=X"0-1000n$ —
obIiee KOJMUECTBO JICHET B CTpaHe 70 U mociie ykasa; $\alpha_i*0$ u $\alpha i*1$ — crapas u HOBas 10H ATOTO
4enoBeka B 001IeM KosindecTse geHer. OTHOLIGHHE HOBOH U CTapoil 1oj1eit paBHO:

1000
ol zl/X' al/a?  (a?—-1000)/20 1T
ad /X0 X'/X0 T (X°—1000n)/X°  1-— )1(%0/(;




>1&2) > X%/n

EXES

Takum 00pa3oMm, €Clii TOJIBKO KOJIMYECTBO JCHET 10 yKa3a He ObUIO OJMHAKOBBIM y BCEX KHUTEJICH CTpaHbl, HAUAETCS
YeJI0BEK, 0JIar0COCTOSIHUE KOTOPOT'O BBIPOCIIO.

7. Paz0pocaHHbIe YYACTKH

Bo MHOTHX JIEpEBHSIX B Pa3BHBAIOLIMXCS CTPAHAX YYACTKH 3€MJIH, KOTOPBIMH BIaJ€eT KOHKPETHAS CEMbsI, OKa3bIBAIOTCS
pacKuIaHHI 10 BCEH JIepeBHE, XOTI, Ka3aJoch OB, ropas3o yaoOHee, Koria BCe Y4aCTKU HaXOMATCS APYT PSIZIOM C IPYTOM.
Bruto npemokeHo cienyomiee oObsICHEHHE: 3eMeNbHBIE BIAICHHS TaHHOH CeMbU (POPMHUPYIOTCSI B MOMEHT JKEHUTHOBI;
JKCHUX M HEBECTa MOJYyYal0T OT CBOMX POTUTENEH YyU4acTKU, KOTOPbIE, ECTECTBEHHO, BOBCE HE 0013aTEIBHO HAXOSITCS
psmoM. [ToToM MX IETH TOTydaT B HACJIEACTBO (parMeHTHI 3TUX YIACTKOB, OOBEIUHSS X C yUaCTKaMHU, TOCTABITNMUCS B
HACJIE/ICTBO CYNpyry. Takoe MPOUCXOAUT B KXKIOM HOKOJICHHH, B PE3yJIbTATE YETO U IOIYYaeTCs, YTO Y KaXKI0H CeMbU
YYaCTKU paccpeOTOUYEHBI 110 BCeil IepeBHe.

(a) Moxere Jiu Bl U3 9KOHOMHUYECKUX COOOPaKEHUI OTBEPTHYTh 3TY BEPCUIO OOBSICHEHUS?

(0) Mpeanoxwure anbTePHATUBHYIO BEPCHIO.

Pemenne

a) Ecim npemiaraemoe o0bsiCHEHHE BEPHO, U, TAKMM 00pa3oM, y4acTKA (OPMHUPYIOTCS O] BIMSTHUEM HEKOTOPOTO
(axTopa, He CBA3aHHOTO C YA0OCTBOM IMOJIb30BAHMS HMH, TO PACTIPEISICHNE YIACTKOB HABEPHSIKA MOTYIUTCS
Hed(D(HEeKTHBHBIM: HEKOTOPBIE CEMBH MOTIIH OBl OOMEHSTHCSI UMEIOLIMMUCS yYacTKaMH TaK, 9TO BCEM MM cTaHeT Jryqine. Ho
€ciTi ObUT BO3MOKEH B3aUMOBBITOIHBIN 0OMEH, TO IMOYEMY OH He MPOUCXOau1? BBIXOIHUT, 4TO MPUBEAEHHOE B YCIOBHH
00BsCHEHUE JTHO0 HEBEPHOE, THOO0 HEMOTHOE (TPeOyeTCs IOMOIHUTENBHO YKa3aTh, KAKHE OTPAaHHYCHUS PSS TCTBOBAIN
OCYILIECTBJICHUIO B3aUMOBBITOJTHOTO 0OMEHA).

8. [Ipuyuna u cjieacTeue

IoHrMaHNe TPUIMHHO-CIIEICTBEHHBIX CBA3CH MEXIY Pa3THIHBIMH SBJICHUSIMHI OYeHb BAXKHO JUIS 3(()EKTHBHOTO IPHHATHS
pelieHnit — kak B 00J1aCTH SKOHOMHYECKOH MOMUTHKH, TaK U B ObITy. OJJHAKO CeTaTh MPaBUIBHBIA BEIBOJ O IPUYNHHO-
CIICIICTBEHHOM CBS3H, HaOIIOas CTATHCTHKY, HE Tak mpocTo. Clieyromye IpuMepsl WILTIOCTPAPYIOT OIIHOKH, KOTOPHIE
JIETKO JOIyCTHTH IIPU TOBEPXHOCTHOM aHanu3e. [IpuMepsl, HITIOCTPHPYIONIHE TOX0KHE OMHUOKH, 00BEJHHEHBI B IPYIIIIBL
J1 Kaxoii rpynmnsr:

(a) oOBsICHUTE JUIS KQXKJOTO U3 IPUMEPOB B OTAETBHOCTH, II0UEMY CICITAaHHBIA BBIBOJ HEBEPEH;

(6) chopmynmpyiite, KaKoi OONIHIT THIT OIIMOKH WILTIOCTPUPYIOT IPUMEPHI TAaHHOH I'PYIITBL;

(B) mpuBEIUTE APYroi MPUMED, MIUTFOCTPUPYIOIIUI TOT e THUI OIINOKH.

1) 3amedeHo, 4TO B T€ JHH, B KOTOPBIE Ha IUISDKAX TOKYIIAIOT OOJIBIIE MOPOXKEHOTO, IIPOUCXOANT U OOJbIIE HECUACTHBIX
CllyyaeB Ha BOJIE. 3HAUUT, €CIM OIPaHUIUTh NOTPEOICHUE MOPOXKEHOTO, PUCK HECYACTHOTO CITydyasi yMEHBIIUTCSL.

2) Cpenn mkonsauKOB CIIIA, monmywaromux OecruiaTHeie 00€Ibl, TOKa3aTel yCIeBAEMOCTH B CPETHEM HIDKE, YeM CPean
UX OJIHOKJIACCHUKOB, HE MOJIyYaroIIUX OeCIIaTHBIX 00€10B. DTO CIIYKHUT YOSAUTEIbHBIM apIYMEHTOM B I10JIB3Y TOTO, YTO
OecrutaTHbIE 00€IBI ABISIFOTCS MEHEe KaueCTBEHHBIMU, YEM TO, YTO €T IIKOJIbHUKH, MUTAIOIINECS 32 CBOM CUET.

II

1) ABopHrk Bacunmit IBaHEIY HECKONBKO JICT TOAPSAA HAOIIOA) TAKyIO KApTHHY: BCKOPE TI0CTIE TOTO KaK AECATOK-IPyToif
xuteneil noma Ne48 BeIXOMIIN Ha Kphllly, HaunHancs geliepBepk. Tak Obi10 1 Ha HoBeli rof, u Ha Jlens ITobenpl, u Ha
JleHb TOpoza; 3aKOHOMEPHOCTH HU pa3y He ObUIa HapymleHa. Bacummii FIBaHBIY TOXKUTCS CIIaTh PAaHO U HE TIOOUT IIyM.
HakoHer| oH MOH:J, Kak PELIUTh 3Ty Mpo0ieMy: B IPeIBEPUU OUEPETHOTO MPa3HUKA OH OBECUII 3aMOK Ha JIBEPb,
BEYIIyIO Ha KPBITy. Tereps OH MOXKET OBITh YBEpEH, YTO (eliepBepK HE HOTPEBOKHT €TI0 COH.

2) «Kax TONBKO 5 HaHsJI TEIOXPAHUTEINS, CTPaxoBasi KOMIaHHs cTajia TpeOoBaTh 00JIee BLICOKYIO IJIaTy 3a CTPaxOBaHUE
MOeH XKU3HH, 0OBACHASA 9TO TEM, YTO TeHePh OHH MCXOIAT U3 OoJiee BRICOKOH BEPOSTHOCTH MOEiT CMEpTH B OIIiKaiIeM
OyayuieM. DTo POU3BENIO Ha MEHA IITy0OKOe BIieuaT/ieHHe. Y HUX OOJIBILION OMBIT U HAKOIUICHHAS! CTATUCTUKA, UM
BUJIHEE; 1 XOUY IOKUTb [OJOJbLIE, [I03TOMY 5 PELLMI IOCKOPEE YBOJIUTH TEIOXPAHUTEILS.

III

1) UccnenoBanust moKa3aiy, 4TO JIIOJH, TPOIICAIINE KYPChl EPEKBATU(PHKAIINH BO BpeMs KpU3Kca, OBICTpee CMOTIIH
HalTH paboTy, YeM Te, KTO He TPOILIEIT 3TH KypChl. 3HAYMT, 3TH KYPChI IIOMOTAOT HAlTH paboTy.

2) B crpane X KOHKYpHPYIOT KoMIiaHiH A U b, cienmanuupyrommecs Ha KOHCYJIbTUPOBAHUH WHIUBHYATbHBIX
HMHBECTOPOB. Kaxkplii ros1 myOJIMKyeTCs: CTATUCTHKA O TOM, CKOJILKO 32 MPOIICIINN T 3apadoTa Kax/Iblid U3
MHBECTOPOB, IPUCYTCTBYIOIIMX HA PHIHKE HE MeHbINE rojia. CTaTHCTHKA PEryJIIPHO OKA3bIBACT, YTO CPEIHSISI JOXOTHOCTD
BJIO)KEHHUH KIMEHTOB KOMIIAaHUH A BBILIE, YeM CPEAHSS TOXOAHOCTh BIOKEHUH KIMEHTOB KoMmnaHuu b. 3HaunT, ecnu
HEKOTOPBIF HHBECTOP BOCHOJIB3YETCS YCIyraMi KOMITAHUH A, TO JIOXOJHOCTh €T0 BIIOYKESHUH, CKOpee BCero, OyIeT BhIIIE,



YEM €CJIM OH BOCIIOJIB3YETCS yCIyraMu KOMIaHuu b.
v

1) OtHa KHHOKOMITaHUS 3aMETHJIA, YTO CHATBIE €10 CUKBENbI (IIPOJOKEHNUS) €€ ke (HUIBMOB IIOUTH BCETAA HPABSITCS
3pUTEIISAM MEHBIIIE, 4YeM NepBblid GuinbM. [ToaToMy, eciu €€ 11elib — CHATh KaK MOXKHO 00Jiee MHTEPECHBIH I 3pUTesci
GbunbM, eif crnenyeT CHATh (DHIIBM Ha HOBBIH CLIGHAPHUil, HE CBA3AHHBIHN C MPEABIAYIMMH (HHIBMaMH, TaK KaK IPH MPOYHX
PaBHBIX YCIIOBUAX OKHAIAEMbIH KHHOKOMITAHHEH 3pUTENBCKU yCIeX Y Takoro (DHIIbMa BBILIE, YeM y CHKBEIA.

2) 3amMeueHo, 4To, B OOIBUIMHCTBE CIY4aeB, [IOCIE TOr0 KaK POJUTENHN PyraioT peOEHKa 3a IOIyUYeHHYIO OLEHKY, €ro
CpemHuit 6ai pacTéT, a MOCie TOro Kak POJUTENN XBAIT €ro 3a MOIyUYeHHYIO OLIEHKY, €r0 CpeIHuil Oaint nagaer. 3Ha4HT,
€CII POAUTEIH XOTAT, YTOOBI peOEHOK MMET KaK MOXHO 0oJiee BHICOKHM cpeiHui 0all, 3a MOoJIyYeHHBIE OLICHKU €ro
HYXHO PYTaTh, HO HEJb3sI XBaJIUTh.

Pemenne

Bce npuMepsI 3Toi 331a41 TOCTPOCHBI TAK: OIMACAHBI HEKOTOPBIE CTATHCTHYECKHE HAOMIOACHHS, U3 KOTOPBIX 3aTeM
JIeTIaeTCsi BRIBOJ. B pelieHnn, KOTOpoe MPUBOJNUTCS HUKE, I KaXKI0T0 U3 IIPUMEPOB MIPUBEICHO aJbTCPHATUBHOC
OOBSCHEHNE UMEIOLIUXCS CTATHCTUUSCKUX HAOIIOICHNUH, KOTOPOE IMPOTHBOPEUHUT CACTAHHOMY BBIBOJLY; CYIIECTBOBAHUE
TaKOTo OOBSICHEHUsI JOKA3bIBACT, YTO BBIBOJ OBLI MONYYCH HEKOPPEKTHO. MBI HE 3HAEM, KaKOe U3 aJbTePHATHBHBIX
00BSCHEHUHT BEpHO (BO3MOXHO, U HUKAKOE), 3aTO TEIePh MBI 3HAE€M, UTO ONMCAHHBIX HAOIIOJICHUI HETOCTATOYHO, YTOOBI
YTBEP)KAATh, YTO BEPHBIM SIBJISIETCS HIMEHHO TOT BBIBOJI, KOTOPBIN OBLI CICIaH B YCIOBHH.

Paznenenue mpuMepoB Ha TPYIIIBI JOCTATOYHO ycIoBHOE. To odmiee Mex Iy IpUMepaMu IPYIIIBL, YTO OIIACAHO HIKE B
MYHKTaxX 0), OTHOCUTCS HE CTOJIBKO K JIOTUYECKHM OLTMOKAM, CKOJIBKO K CITOCOOY MOJTyYeHHS abTePHATUBHBIX
00BsICHEHU.

a)

1) Bo3MO’KHO, YHMCIIO HECUACTHBIX CIIy4aeB HUKAK HE 3aBUCHT OT 00bEMa MOTPEOICHNST MOPOKEHOTO NP MTPOYUX PaBHBIX
YCIIOBUSIX, a TIOJIOKHUTENbHASI KOPPEISALUS MEXIY STHMH JIByMs TIEPEMEHHBIMU OOBSICHSASTCS TEM, UTO 00¢ OHU
YBEJIMYMBAIOTCA IIPU POCTE YUCIIA OCETUTENEH TUIsIKa.

Cupaska. ['0BopsIT, 4TO HaOIOIAETCS MTOJIOKUTEIBHAS KOPPEIIUs Mek 1y niepeMeHabiMu $x$ u $y$, eciu B
(daxTryeckux HabmoaeHusx Buaa $(x_{i},y_{i})$ Gombirum 3HaUECHUSAM OIHOU TIEPEMEHHOM COOTBETCTBYIOT OOJIbIIITE
3HAYCHUsS APYToil mepeMeHHON. HBIMU ClIOBaMHU, B TeX CIydasx, KOT/ia OjlHa MepEeMeHHas! TPUHIMANa OTHOCHTEITLHO
OoIIbIIIKE 3HAYCHUS, BTOPAs IIEPEMEHHAS TOXKE MPUHUMAJIa OTHOCHTEIIFHO OOIIBIIIKE 3HAYCHHUS, KOT/Ia [IepPBasi IPUHUMAIa
OTHOCHTENIFHO MaJICHbKHUE, BTOPas TOKE MPUHHUMANa OTHOCUTEILHO MaJICHbKHE.

OrtpurnarenbHast KOPPETAIH — KOra OOoNBIINM 3HAYSHHUAM OJJHON IIePEeMEHHON COOTBETCTBYIOT MEHBIINE 3HAYCHHS
JpyToil IEpeMEHHOM.

Otiinyre TPUINHHO-CIIECTBEHHOM CBS3H OT KOPPEJSIINY 3aKTI0UAETCS B HAMYHUH MPEATOCHUIKU «ITPU MPOYMX PABHBIX
yenoBusix». Tak, ppasa «nepemennas $x$ Biusier Ha nepemennyo $y$» os3nagaert, uro ecnu uaMeHuth $x$, ocraBus
HEM3MeHHBIM Bcé octanbHoe (kpome $v$), To $y$ nsmenntcst.

2) Kak HeTpynHO noranaThcesi, OecruiaTHbie 00e/Ibl TPEeIOCTaBISIOTCS IKOJIbHUKAM U3 CeMEl C HU3KHMHU J0XO0/1aMHU.
3HAYHT, €CITU JOXOJI CEMBH IO KaKOW-TO MPUIHHE MTOJIOKUTEFHO KOPPETHPYET € OLICHKaMH PeOEHKa, TO CPeIHIE OLIEHKH
B IpYIIaX TeX, KTO MOIy4aeT OecruiaTHble 00e/Ibl, MOTYT OBITh HIJKE, YEM B IPYIIaxX TeX, KTO HE MOJIydaeT OeCIIaTHhIX
00e110B, 1ake eciy 00ebl P MPOYHMX PABHBIX YCIOBUSAX HUKAK HE BIMSIOT HA OLCHKU. [IpUYnHON MOMOXKHUTENBHOM
KOppEJSIUN MEX]Ty TOXOJJOM CEMbH U OLICHKaMH peO&HKa, HalpUMep, MOT'YT ObITh CIOCOOHOCTH, TIEPEIarOIIUECs 110
HACJIENICTBY: CIOCOOHOCTH POAMTENESH MPUBOIST K MX BEICOKMM 3apab0TKaM, a OJyYeHHBIE 110 HACIIEICTBY CIOCOOHOCTH
UX JIeTel IPUBOJIAT K UX BHICOKHM OILICHKAaM.

0) BrIBOI 0 HANMYNY TPUIHHHO-CIIEICTBEHHOM CBSI3H CAEIaH JINIIh HA OCHOBE KOPPEILIIIH. DTO KOPPEJSLHs, CKOpee
BCETr0, 00BSICHACTCA U3MEHEHHEM HEYUTEHHOM IepeMEeHHOM.

II

a)
1) @eiiepBepk HaUWHAETCA BHE 3aBUCUMOCTH OT TOTO, BBIXOAAT XUTeNH goMa Ned8 Ha KpBIIIy MM HET; HAIPOTHUB, 3TO
JKUTEITH BBIXOJIMIIM Ha KPBIITY MOTOMY, YTO OXKUAaIH (helepBepK.

2) CtpaxoBasi KOMIIaHUs cTajia TpeOoBaTh 0oJiee BBICOKYIO IUTATy TIOTOMY, YTO MOJTy4riIa HHYOPMAIIUIO O BO3pocHIen
BEPOSITHOCTH CMEPTHU CTpaxoBatens B OnxaiiiieM OyayIuem; IJ1s TOTro, YTOObI BEIBO KOMIAHUH OBLT BEPEH, JOCTaTOUHO
TIOJIOKUTENTFHON KOPPETISINU MEXTYy PUCKOM CMEPTH U HAJTMYUeM TesoxpaHuteis. Koppemsuus Mex 1y puckoM cMepTy U
HaJIMYUEM TEeJIOXPAHUTEISI MOXKET OBITh MOJIOKUTENBHOM, AaXe eclIM 3aBUCUMOCTD PUCKA CMEPTH OT HATHUHS
TeNoXpaHuTes (IpU MPOYMX PaBHBIX YCIOBUAX) oTpulaTenbHast. CTpaxoBaTesb HaHsII TEJIOXPAaHUTENS IOTOMY, YTO
CYIIECTBYET YIp0o3a ero )KU3HHU, OJHAKO OH OLIMOOYHO HHTEPIIPETUPOBAI BBIBOJ CTPAXOBOIM KOMIIAHUHM TaK, Kak OyaTO OB
Hao00pOT, HAJTMYNE TEIOXPAHUTENS MTOBBIIIAET 3Ty YTPO3y.



0) M3-3a HEMMOHUMaHUS pa3IMyusl MEX/1y KOppeNslneil 1 NPUIHHHO-CIIEICTBEHHOM CBA3BIO ITEpeIlyTaHa MpUirnHa 1
CIIEJICTBHE.

III

a)

1) CpaBHEeHuE BpeMeHH, 3a KOTOPOE YeJIOBEK HAIIEN paboTy, MEXly AByMsI I'PYIIIaMU — TE€MHU, KTO IOCELIal KypChl, U
TEMH, KTO He MOCEIIall X, — He SBIIETCS KOPPEKTHBIM OCHOBAaHHEM JUIS BEIBOJA O IPHIMHHON 3aBHCHMOCTH 3TOTO
BPEMEHH OT (paKTa MOCEIEHUsI KypCOB, T.K. OTOOP B 3TH I'PYIIIbI IPOUCXOAMI HE CIIyYaiHO U I03TOMY (aKT IOCELICHUS
KypCOB MOXKET OBITh CKOPPETHPOBAH C HEKOTOPHIM HEYUTEHHBIM (DAKTOPOM, KOTOPBIi BIHAET HA BPeMs HAXOXKICHHS
pabotsl. Harmpumep, Takum pakTopom MOKET OBITB 1eNIeyCTPEMIIEHHOCTD YeJIOBEKa, JKeIaHue TIOCKOopee HalTH paboTy.
HeneycTpeMIEHHBIN YeOBEK, C OJHOW CTOPOHBI, 3aMUIIETCs Ha KypChl (TIpeanoiaras, 4To Kypchl HOMOTYT), C IPYTOM
CTOpPOHBI, OyJeT aKTHBHEE UCKATh BAKAHCHHU, 00JI€e OTBETCTBEHHO 'OTOBUTHCA K COOECEJOBAaHUAM U T.II. — I10 CPABHEHUIO
C TeMH, KTO He 3ammcaincs Ha Kypchl. OH HafaéT paboTy ObIcTpee, 4eM Te, KTO He 3alucalcs Ha KypChl, JaXKe eCIIH KypChl
Ha CaMoM Jiefle HUKaK He TIOMOTaloT HaiTH paboTy.

2) Cpeau MHBECTOPOB, IPUCYTCTBYIOMINX Ha PHIHKE HE MEHBIIIE TO/1a, CPEIHSIS JOXOIHOCTD BIOKEHHH KIMEHTOB KOMITAHHU
A BBIIIIE, YeM CPEIHSISI JOXOMHOCTD BIOXKEHHI KIMEHTOB KoMmanuu b. Ho cpok mpeObiBaHus Ha PHIHKE CaM 3aBHCUT OT
JOXOJHOCTH: KIIMEHT, KOTOPBIA OBICTPO Pa30pHUIICs, YXOJHUT C PBIHKA, HE YCIIEB MPOOBITh Ha HEM Toa. To ecTh 0TOOp B
IPYIIIBI CPABHEHHS CaM 3aBHCUT OT U3y4aeMOi MEPEMEHHON — JTOXOJHOCTH, YTO JeaeT JaHHOE CPaBHEHHE
HEKOPPEKTHBIM JJIsl BEIBOJIA O TOM, T/ OXKHJaeMasi JOXOIHOCTh Bbilie. BO3MOXHO Takoe, YTO OOJBITMHCTBO KIIUEHTOB
KOMITAaHUU A Pa3opsIoTCs, HO Te, KTO HE Pa3sOPHJIICS, HMEIOT OUeHb BBICOKYIO TOXOAHOCTH (HAarpuMep, KOMIaHus A
BKJIQJIBIBAET ACHBTY KIIMCHTOB B OYEHb PHCKOBAHHBIE, HO MIOTEHIIMAIFHO OYeHb MPHOBUILHBIE MPOEKTHI). [IoTeHInATBHBIH
KJIMEHT KOMITAaHUK A 3apaHee He 3HAeT, MOMaaéT OH B YMCIIO PAa30PHUBIIMXCS WK B YHCIIO Pa300raTeBINX, U €T0 CKopee
HMHTEPECYEeT CPEIHsIs TOXOIHOCTH IO BCEM KIIMEHTaM KOMIIaHUH A, a He TOJIBKO 0 TeM, KTO MPOJIepIKacs Ha PhIHKE
6outbiire roga. CpemHss TOXOAHOCTD 10 BCEM KJIMEHTaM KOMITAHHH A BITOJHE MOYKET OKa3aThCsl MEHBIIIE, YeM CPEIHSA
JIOXOJTHOCTh MO BCEM KJIMEHTaM KomraHuy b (Hanpumep, kommanus b BKiTaJpIBaeT IEHbI'M KJIMEHTOB B aKTHBBI,
MIPUHOCSIIUE CTAOUIIBHBIN, XOTh U HEBBICOKHH JJOXO).

6) OTOop B rpynIbl CPaBHEHHS CaM 3aBUCHUT OT IIEPEMEHHOM, BIMSAHUE Ha KOTOPYIO UCCIIELYyETCs C TOMOIIBIO 3TOTO
CpaBHEHUS.

v

a)

1) B ycnoBuu naHa craTHCTHKA, CpaBHUBAIOIIAs (PHIIBM C €r0 CHKBEJIOM, a BBIBOJI U3 3TOT'0 JIEJIAETCS O CPABHEHUH CHUKBEIa
C HOBBIM ()MIIBMOM, UTO HEKOPPEKTHO. BIIOIHE BO3MOKHO, YTO OKHIAEMBIH yCIIeX Y CHKBEJIa POBHO TAKOH ke, Kak U y
HOBOrO ¢uibMa. To, 4YTO CHKBEIbI JAHHOW KHHOKOMIIAHUH XYK€ CBOUX NPENIIECTBEHHUKOB, MOXET UMETh CIIEYIOIIee
OOBSCHEHUE: CUKBEIBI CHUMAIOT TOJIBKO Ha Te (DMIIbMBI, KOTOPBIE HMeNN OOJBIIOHN yCIeX, TaK YTO HEe YUBUTEIBHO, YTO
STOT yCIeX He yAa&Tcsi MOBTOPUTH CO CIIEAYIOIIEH jke MoNbITKkH. KHHOKOMIIaHus BCerja cTapaeTcsi CHATh KaKk MOXHO Ooliee
Xopouuid GUIbM, HO (GaKTHUECKHUI yCIIeX 3aBUCHT HE TOJBKO OT CTapaHUil, HO U OT CIy4YaiHbIX ()aKTOPOB, KOTOPhIC OHA
HE B COCTOSIHUM IPEyra/iaTh WM MPOKOHTPOJIUPOBaTh. BHOBb CHATHIN (HIIbM (KaK CHKBEN, TAaK U HE CUKBEJ) CKOpee
OyZeT UMETh «CPeAHUI» yCIeX, YeM OOJIBIION yCIeX, YTO U OOBACHSET ONMMCAHHYIO B YCIOBUH 3aKOHOMEPHOCTb.

2) Pogurenu xBansT peOEHKa 3a BEICOKHE OLIEHKH, a PyraroT 3a Hu3kue. OueHku (0COOEHHO 32 KOHTPOJIbHBIE) 3aBUCST OT
CITly4aiHBIX (PaKTOPOB, KOTOPBIE PEOEHOK HE MOKET KOHTPOIUPOBATh, TAK YTO MPU OAWHAKOBOM YPOBHE CTapaHHid peOEHOK
MOJKET TIOJIy4aTh pa3Hble orieHKH. Cpeqauii 6amt pacTér, eciii BHOBb NONYyYCHHAs OLICHKA BBINIE CPETHEro Oamia, u
magaer, eciu Hike. PaccmMorpum npumep. PeOEHOK MOMydaeT TOIBKO TPOUKH, 4eTBEPKH U mATEpKu. [Iycts mo uroram $n$
oLeHOK cpenuuii 6ani paseH 4,0. Eciu $n+18-5 onienka — 5, To cpeanuit 6amn craner Boime 4. 1 eciu 3atem $n+2$-5
oneHka Oyzaet 4 win 3 (4To, CyIs 1o cpenHeMy Oajury, Oojiee BEpOATHO, YEM TO, YTO OHa OyeT 5), TO cpenHuii 6at
ynanér. Takum 00pa3oM, CTOUT OXKUAATB, YTO CJISIYIOIIAst OL[CHKA MOCIIE MONyYCHHS MATEPKH TIOHU3UT CPEIHUM Ol
AHaIOrHYHEIM 00pa30M MOXHO YOAUTHCS B TOM, UTO HOCTIE ONYIEHHs TPOHKN CpeAHHH Oal, CKopee BCETo, BRIPACTeT.
3OTa 3aKOHOMEPHOCTh OYAET UMETh MECTO, JaKe SCIIM ITOXBaja M IOPULIAHHE CO CTOPOHBI POANTENCH HIKAK HE BIHAIOT Ha
OLICHKU.

6) Bo3Bpar k cpeiHEMY 3HAYCHHIO [TOCIIE CITy4allHOrO OTKJIOHCHHS OIIMOOYHO MCHONB3YeTCsl B KaUueCTBE JOKAa3aTeNbCTBA
HEKOTOPOH MPUIMHHO-CICCTBEHHOM CBSI3H.

9. Mo:xeT JId ObITH TaK?

(a) Moxer i1 OBITh TaK, YTO BBIpy4YKa ()UPMBI BBIPACTET, €CIM (pUpMa CHU3UT LIEHY Ha CBOIO MPOIYKIHIO?

(6) Moxert 11t OBITH TaK, 4TO CyMMa HaJIOTOBBIX IOCTYIUICHUH, IOIYYEeHHBIX TOCYIapCTBOM, BBIPACTET, €CIIH TOCYAapPCTBO
CHH3UT CTaBKy Hajora?

(B) MoxxeT it OBITH TaK, YTO KOJIMIECTBO BOAUTEICH, TOTHOAIOIINX B JOPOKHO-TPAHCTIOPTHBIX POUCIIECTBUSIX,
BBIPACTET, €CITU BIACTH (CKa)KeM, C IOMOIILIO TIOBBIIIEHHS pa3Mmepa mtpada) 100bI0TCS TOro, YTO OOJIbIIe BOIUTENCH
OyIyT MPUCTErHUBaThCS PEMHSIMH 0€301MacHOCTH?

(r) Uro obmrero B 3Tux Tpéx nmpumepax? [Ipusenure qpyroi mpuMep, aHAIOTHYHBIA ATUM TPEM.

Pemenune



a) Jla. Beipyuka paBHa IPOU3BEICHUIO [IEHBI K 00BEMa cripoca. [T0CKONIBKY TpH CHIKEHUH IIEHBI 00bEM CIIpoca pacTéT, TO
BBIpYYKa MOXET yBenuuuThess. Hampumep, ecu cripoc 3agaércs dynkimeir $Q(P)=100-P$, $0\le P\le 100$: eciu Texymas
rena Gosbie 50, TO €€ MOKHO CHU3UTP TaK, YTO BHIPYYKA YBEIHUMTCS.

0) la. PaccMoTpum, Hampumep, HajIor Ha puoObub. CyMMa HaJIOTOBBIX TOCTYIUICHHH OT TAHHOTO Hajlora paBHa
IIPOM3BECHUIO CTaBKU Hajlora Ha 00bEM HaoroobiaaraeMoit 0asel (T.€., B JAHHOM clIydae, — Ha CyMMapHBbIH 00bEM
npuObUTH). Ecin ctaBka Hanora Ha mpuObLTE pacTer, mpuoimkasich kK 100%, To magaroT CTUMYIIBI IPUIIATATh yCUITAS IS
HOJTy4€HUs BBICOKOM MpuObLIM, 1 00bEM Hanoroodaaraemoit 6a3sl cHkaeTcss. COOTBETCTBEHHO, €CIIU OYE€Hb BHICOKYIO
CTaBKy HAJIOTa CHH3HTB, C/IEaB HE TAKOM BBICOKOH, TO 00BEM HasoroodaraeMoi 6a3bl 1 CyMMa HaJIOTOBBIX ITOCTYIUICHHUH
MOT'YT BBIPACTH.

B) 1)1 MPOCTOTHI aHANM3a PACCMOTPHM CITydaid, KOTJja MOXHO MpeHeOpedb OMacHOCTBIO CTONKHYTHCS € IPYTO MalTHHON
(HampyMep, eCITH IBIXKEHNE B KaXK/IyI0 CTOPOHY JIOCTATOYHO CBOOOJHOE, 3 BCTPEUHBIC ITOJIOCH! Pa3/IeNICHbl OETOHHBIM
3arpaxJeHNEM), 1 BOAUTEIN MOTYT IIOTHOHYTH JIUIIb OTTOTO, YTO MX 3aHECET Ha MOBOPOTE U OHHU YJICTAT B KIOBET.
Boaurens MoxkeT BBIOPATh TMOO OCTOPOKHYIO CTPATETHIO (€XaTh HE CIUIIKOM OBICTPO), U TOTJa OH TOYHO HE YJIETUT B
KIOBET, TI00 HEOCTOPOXKHYIO (YTOOBI ToeXaTh MOOBICTPEee MIIH YTOOBI HCIBITATh OCTPHIE ONIYIIEHNs ), ¥ TOT/a OH C
HEKOTOPOH BEPOSATHOCTBIO MOrHOHET. OKuIaeMoe YHCIIO TTOTHOIINX BOJUTENEN paBHO IPOM3BEAEHUIO YHCIIA BOJUTENEH,
BBIOPABIINX HEOCTOPOXKHYIO CTPATETHIO, HA BEPOATHOCTH TOTO, YTO OTAENBHO B3ATHI HEOCTOPOXKHBII BOJUTEIh TOTHOHET.
Jist TeX, KTo paHblIe NPEANoYnTaN He IPUCTEruBaThes, a ceifuac (mocie MoBbIEeHHs ITPadoB) BEIHYKICH
IIPUCTETHBATHCS, HEOCTOPOIXKHOE ITOBEICHNE CTAHOBHUTCS MEHEE OITACHBIM JUIS KHU3HH (PEeMEHb 0€30I1aCHOCTH CIIacaeT
JKH3Hb B PsiJie ClTydaeB IIPU aBapuu). MOXKHO TPaKTOBaTh 9TO TaK, YTO CHU3MIIACK IIeHa Onara «ObIcTpas e3fa». B
pe3yJbTaTe BOAUTENH yBEINIaT IOTPeOIeHIe 3TOro OJ1ara, To eCTh OOJIbIIee YHCIIO0 BOAUTENEH BEIOEPYT HEOCTOPOXKHYIO
CTpaTervio. B urore xonuuecTBO MOrHOAOIINX BOJUTENEH MOXKET BEIPACTH, HECMOTPSI Ha TO, YTO BEPOATHOCTh MOTHOHYThH
IIPH HEOCTOPOKHOM BOXKIEHHU CHH3MIIACH.

r) B atux Tpéx npumepax paccMaTpuBaeTCsl HeKOTOpas BenuduHa $z$, paBHas IPOU3BEACHHIO MOIOKUTEIBHBIX BETHINH
$x$ u $y$. Ipu cumwxennu $x$ Bennunna $z$ Mosxer Boipactu, ecnu $y$ 3aBucut ot $x$, Tounee, ecnu $y$ pacrér
BCJIEJICTBUE CHWKEHUA $X$.

10. Kak 310 paboraer?

(a) 11 K aoro U3 CIeIyIONIHX MPUMEPOB OOBICHUTE €r0 MEXaHH3M:

1) Ecnu Bce MOAyMaroT, UTO LEHBI CKOPO BBIPACTYT, TO LIEHBI U IIPaBJa BBIPACTYT.

2) Ecnu Bce MOAyMaloT, 9TO OaHK HETIIaTEKEeCOCOOHBIH, TO OH B ICHCTBUTEIBHOCTH CTAHET HETIATEKECIIOCOOHBIM.
3) Eciu Bce pupMBI B CTpaHe MOCYUTAIOT, YTO PEaTH30BhIBaTh HX MHBECTHLHOHHBIE IPOEKTH HEBBITOIHO, TO
JEWCTBUTEILHO JUTS KQKJIOTO U3 3TUX MPOEKTOB YMAaAET JJOXOIHOCTh, KOTOPYIO rupMa mosy4uia Obl B Cllydae ero
peanu3amum.

4) Ecnu Bce CTaHYT CYMTATh, YTO BBITYCKHUKHU By3a A 3apa0aThIBAIOT B CPETHEM OOIIBIIIE, YeM BBITYCKHHUKHU By3a b, TO
Yyepe3 HECKOJIBKO JIET, CKOpee BCET0, 3TO CTaHeT IPaBIOM, JaKe eCJIM H3HAYAIBHO BY3bl HE OTIMYAIICE 10 YPOBHIO
CpPE/IHUX 3apIUIaT CBOUX BBIMTYCKHHKOB.

5) Ecin Bce COTpyAHUKM KOMITAHUH CUUTAIOT, YTO COTPYIHHUK X B OyAyIeM 00sS3aTeNbHO CTaHET TeHepaTbHbIM
JUPEKTOPOM, TO ITO MOBBICUT €T0 MIAHCHI CTATh TEHEPATBHBIM JUPEKTOPOM.

(6) Kakas o0mias unesi 0ObAMHSIET BCE ITH TPUMEPHI?

() IlpuBenure npyroi npuMep Ha 3Ty e UAEIO.

Pemenue

a)

1) Oxxumanue pocTa IIeH B Ommpkaiiiem OyryrieM HOBBIIAeT TEKYIIHH CIIPOC, 9TO caMo 10 cebe MPUBOINT K YBEIIMUCHHUIO
nieHsl. Hrke MpUBOANTCS HECKOJIBKO BO3MOXKHBIX 00BSCHEHHUI.

* Ecnm uenmoBex oxuaeT, 9To B Ompkaiiem OyyIieM BBIpacTeT IIeHa TOBapa, KOTOPHIA OH U TaK INIAaHUPOBAJI TOKYTIATh,
TO 3TO CTUMYJIMPYET €ro KYIHTh 3TOT TOBap OBICTpee, MOKa OH eIé He MOJ0POKal.

* Ecnm uenmoBex 0HIaeT, 9TO BEIPACTET IeHa TOBApa, KOTOPHIA OH He INIAaHUPOBAII ITOKYTIATh, HO KOTOPHII HE CHIBHO
TEepseT CTOMMOCTb IIPH NEPEHPOIaKE, TO OH MOXKET 3aX0TETh KYIIUTh 3TOT TOBAp, 4TOOBI 3apaboTaTh Ha EPEeNpogaKe —
KyTIUTB 10 TEKyIIeH IeHe U 3aTeM, KOTIa IIeHa BEIPACTeT, IPOAATh 0 OoJiee BBICOKOI.

* Eciiit 4enoBeK 0XKHJAeT, 4TO BEIPACTYT LIEHbl HA MHOI'HME TOBAPBI, TAK YTO IIOKyNaTelIbHask CHOCOOHOCTh UMEIOIIUXCS Y
HETO HAIMYHBIX JICHET OIIyTHMO YMaAET, OH 3aX0YeT, TI0Ka 3TOT0 eIé He IPOM30IILI0, OOMEHSTh 3TH ACHBIY HA KaKue-
HUOY/Ib TOBAPBHI.

2) Ecnu denoBek qymaert, 9To 0aHK HEeIUIaTEKeCIOCOOHBIH (TO €CTh He B COCTOSIHUH 3aIUIATHTh 110 BCEM MPEABSIBIIIEMbIM
eMy 00513aTeJIbCTBaM), TO 3TOT YEJIOBEK 3aXO0UET MOCKOpee 3a0paTh CBOM JICHbIM M3 OaHKa (MHAYE €r0 MOTYT ONEPEIUTh
JpyTHe BKIAIUYUKH 3TOTO OaHKa, U Toraa OaHK 00aHKPOTUTCS paHbIIle, YeM JaHHBIN YelIOBEK YCIeeT 3a0paTh CBOU JICHBIH).
Ecnu Tak mymaroT Bce BKJIAIUYUKU 3TOTO OaHKA, TO BCE OHU MPHUOETYT U MOTPEOYIOT OOHAIUYHUTE CBOM CUET; HO MIOCKOIIBKY
OOJIBIIYIO YaCTh COOPAHHBIX JICHET OAHK BBIIAET B KPEJHT, OH TOYHO HE MOXKET 3aIIaTUTh 10 BCEM CBOMM 00sI3aTEIbCTBAM
pasom (O6aHk onpenenser 00bEM HAIMYHBIX ACHET B KACCE UCXOS U3 TOTO, KAKyH0 CyMMY OOHAJIMYMBAIOT €0 BKJIAUYNKU B
TUIHYHBINA JIEHb — ITyCTh M C HEKOTOPBIM 3aracoM; eciii Obl OaHK JiepiKall Bce COOpaHHBIE ICHBI'H HATOTOBE B Kacce, He
BBIJIaBasi KPEIUTOB, OH ObI HE MOT MOJIy4aTh MPUOBLIB).

HpHMe‘IaHI/Ie. Ceituac IMMPAaKTUYCCKH BO BCEX CTpaHAX CYHICCTBYIOT CUCTCMbI CTPAXOBAHHWS BKJIA10B: BCC OaHKH CTpaHbI



JICTAI0T PErysipHBbIC OTYMCIICHUS B €IMHBIN (DOHJ CTpaXOBaHUs BKJIAJ0B, U €CJIH KaKOW-TO OaHK OKa3bIBACTCS
HETIaTéXeCcroCOOHBIM, TO €0 BKIaJUMKaM BHIIUIAYMBAIOTCS AEHBTH U3 3TOTO (DOHMA; 3TO CYIIECTBEHHO CHUKAET
BEpOSATHOCTH MTAHUKU U «Habera» BKJIaJYUKOB Ha OaHK, T.K. TENepb T€, KTO HE ycIel 3a0paTh CBOM JICHbI'H, BCE paBHO
MIOJyYaT UX, XOTh M C HEKOTOPBIMH MOTEPSIMHU (C HEKOTOPOH 3a/IepKKOH BO BpEMEHH, C MOTEPEH MPOLIEHTOB, a TAKKe C
MOTepei YacTu BKJIa/1a, MPEBHILAIONICH HEKOTOPBIA YCTaHOBJICHHBIH mmopor). Eciii 3TH noTepu 10CTaTOYHO CYIIECTBEHHBI
WM €CJIH €CTh OIAaCeHHs B IUIATEXECIIOCOOHOCTH (hOH/Ia CTPaXOBAHMUS BKJIAJOB (HAIIPUMED, €CITH B SKOHOMHUKE KPH3HC U
MHOTHE OaHKH pa3opsIoTCs, 4To ucromaer (o), To Haber Ha OaHK MOXET UMETh MECTO U NP HAIUYHH CUCTEMBI
CTpaxoBaHMs BKJIAJIOB.

3) Ecnu Bce ocTanbHble GUPMBL, KPOME AaHHOM, IOCUUTAIOT, YTO PEAIN30BBIBATH UX NHBECTULIMOHHBIC IIPOEKTHI
HEBBITOJIHO U, COOTBETCTBEHHO, HE CTaHyT UX PEaIN30BbIBATh, TO OHH HE HAIMyT COOTBETCTBYIOIIUX COTPYJHUKOB U
HOAPSIAIUKOB, HE KYIIST ChIPLE U T.A. — TO €CTh HE CO3AaAYT AOXOJ IPYTUM SKOHOMUUECKUM areHTaM. A 4eM MEHbIle
JOXOJ1 3TUX 3KOHOMHUYECKUX areHTOB, TEM MEHBIIIE CIIPOC HA HYXKHbIE UM TOBaphl, B TOM YHUCIIE U HA IIPOAYKIHIO HaLIeH
(upMbI (Beb Cpeid HUX €CTh T€, KTO MOKYNaeT NPOLYKLHUIO TaHHOW GUPMbI). Y MEHBIIUBIINICS CIPOC HA MPOAYKIIUIO
JAHHOH (PMPMBI YMEHBIIAET JOXOAHOCTh €€ HHBECTUIIMOHHEIX MIPOEKTOB.

4) AGUTYpUEHTBI, KOTOPBIE B Oy IyIIIEM XOTAT 3apadaThiBaTh OOJBIIE JEHET, TOCTAPAIOTCS TIONACTh B BY3, KOTOPBIH, 110 UX
MHEHUIO, Jy4IlIe BCETO IIOMOTaeT JOOUThCs 3TOU 1einn. Eciin abuTypHeHT cunTaeT, 4To BBITYCKHUKH By3a A 3apabaThiBaloT
OoJblIie, YeM BBHITYCKHHUKH By3a B, TO OH MOXKET NPEANOI0KHUTh, YTO 3TO MPOUCXOIUT OTOMY, Y4TO B By3e A JIy4llIe y4ar, U
3aX04eT ITONAaCTh B 3TOT By3 OoJbie, ueM B By3 b. Ecin Tak gymaroT Bce aOUTYypHEHTHI, TO BCE OHU 3aXOTST IIOMTH B BY3

A, a He B, HO TOCKOJIbKY MECTa PaCIPEIeIIIOTCS 110 pe3yJibTaTaM YK3aMEHOB, B By3e A OKaxyTcsi 0oJiee criocoOHbIe
aOuTypueHTHL; B By3e b okakyTcs Te, KTO He CMOT TIonacTh B By3 A. Ho Ipu mpouux paBHBIX YCIOBHSAX YEM BBIIIE
CIOCOOHOCTH YEJIOBEKA, TEM BBIIIE €ro 3apruiata (Beb paboToaaTeNy NpeAnoYuTatoT 0oJiee CriocOOHBIX pAOOTHHKOB
MeHee CITOCOOHBIM U MO3TOMY KOHKYPHUPYIOT 32 6oJiee CriocOOHBIX paOOTHUKOB). BOT M MOIy4HTCS, YTO BBITYCKHHUKA By3a
A OyayT B cpenHeM 3apabaThiBaTh OOJIBIIE, YeM BBITYCKHHUKH By3a b.

5) Ecin Bce COTpYAHUKN KOMITAHUH CUUTAIOT, YTO COTPYIHUK X B OyAyIIeM 00sS3aTeIbHO CTAHET TeHEepaTbHBIM
JUPEKTOPOM (M TaKUM 00pa3oM HUX Kapbepa OyAeT BO MHOI'OM 3aBUCETh OT OTHOILIEHHS COTPYJIHHKA X K HUM), OHH OyTyT
CTapaThCs HAJIAIUTH XOPOIIHNE OTHOMICHHUS ¢ COTPYTHUKOM X, ToMorast emy. Ho oMoIIb KoJuier mo3BOoJIHuT eMy Ooliee
YCIELIHO BBIMOIHATH CBOM POU3BOACTBEHHBIC 0053aHHOCTH, M TEKYII[ee HAYalbCTBO C OOJIbIICi BEPOSTHOCTHIO €r0
MTOBBICUT; YeM BBIIIIE IOJDKHOCTD COTPYTHHKA, TEM OOJIBIIE BEPOITHOCTD, 4TO OH BCKOPE OKKETCS B CAMO#T BEICOKOH
JOJDKHOCTH — TCHEPaIbHOTO JUPEKTOPA.

0) Bcé aTo mpuMepsl caMOCOBIBAIONINXCS OXKUIAHUHA. B OMHCaHHBIX 3/1ECh CUTYAIHSIX 0XKUIaHIE HEKOTOPOTO COOBITHS
(ycTh ke ¥ HE MMeEoIIee 101 COO0H HUKAKUX OCHOBAHUM ) MPUBOAMT K TAKOMY MOBEICHHIO JIFOCH (TIPECIICAYONINX
COOCTBEHHBIE HHTEPECHI), KOTOPOE CaMo MO ceOe BBI3BIBACT 3TO COOBITHE, TIOBBIIIACT €r0 BEPOSITHOCTh WIIM €0 MACIITA0BI.

MaTteMaTn4uecKue 3aJ1a49m

1. AlloMUHHEBBIE OTYPIbI

@Oupma npeanpuaumaress L. 3aHnMaeTcs BRIPAIINBAHHEM aTFOMHHHEBBIX OrypLOB. [Ipor3BOACTBO OAHOIO Orypiia
obxomutcs pupme B 1 pyoins. Eciu ¢pupma Hasznauut neny $ P \legslant 9% 3a oryperr, To motpeburtenu 6yayT roTOBBI
Kynuth B 06meit ciaoxkaoct $ 100 \cdot \left(9-P\right)$ orypros; mpu $ P >9 § sxenaromux mokymaTs Orypibl He
Hauaercs.

(a) ®upma xoTena Obl, 4TOOBI ee IPUOBLIL (pa3HUIA MEKAY BEIPYUKON M U3AEpIKKaMHK) ObLTa Kak MOKHO Oonbiie. Kakyio
LIEHY 32 Orypell €il pa3yMHO HA3HAYUTH?

(6) F'ocymapcTBo, B rile YMHOBHUKA Y., BBOAUT HAJIOT: € KOKAOTO MPOJAHHOTO OTyplia MPeANPHHIMATENb JOIDKEH
ymiaTuTh 1 py6is B OroxeT. CTOUT M npeanpuHumaterro L. mepexiiaasiBaTh BeCh 3TOT HAJIOT HA TIOKYIATeNs, J00aBIIssl
py0ns K crapoii neHe? HalinnTe meHy 3a oryper, KOTOPYIO Ha3HAYHUT NPEATPHHAMATETb B HOBBIX YCIOBHUAX.

(B) HackombKO yMEHBIINTCS TPUOBLIB MPEANPUHUMATENS U3-3a BeJeHHs Hanora? Kakyro cyMMy HalOrOBBIX MTOCTYILICHHH
MOTy9IHT TocyfapcTBo? BepHo i, 9T0 cymMMa, MoTydeHHast TOCYAapCTBOM, B TOYHOCTH PaBHA IIOTEPSAM IPEAPHHIMATEIS?
Ecnu Bam oTBET — HET, TO B 4YeM NPUYMHA BO3HHUKILETO PACXOXKACHHS MEKAY STUMHU BETUIMHAMU?

(r) IlpenmprHUMaTens paccMaTpUBaeT BO3MOXKHOCTD IPETIOTHECEHHS] YMHOBHUKY «IIOAAPKay; €CIIM YNHOBHUK IIPUMET
«II0JIapOK», TO BBEICHHBIH paHee Halor OyneT oTMeHeH. YUMHOBHUK, OHAKO, HE TOTOB IIPUHSITD «IIOJAPOK», €CIIH €To
JICHEeXKHAs! CTOMMOCTB OyJIeT MEHBIIIE, YeM CyMMa MOTy4aeMbIX HM HaJIOTOBBIX MOCTYILICHHI.

ITycth $ X$ — nenexnast crouMocThb noaapka. CyiiecTByroT in 3HaueHus $ X$, mpu KOTOpsIX caeska OyaeT BhIroJHa
o6oum? Ecinn 1a, To ykaxxure Bce Takue 3HaueHus $ X$.

Pemenne

a) Eciu npennpunnMarens HazHauuT Heny $P$ pyoieit 3a oryper, on npomact (u mpoussezet) $100(9-P)$ orypios.
Beipyuka npennpuaumMaresnsi coctasut $100(9-P)\cdot P$ pyOreit, a cymma moHECeHHBIX UM U3AEPIKEK OyIeT paBHa
$1\cdot 100(9-P)$ py6ureii. [TpubsLIs K€, B CBOIO 04Yepepb, coctasut $\pi(P)=100(9-P)P-100(9-P)=100(9-P)(P-1)$ pybueii.

[IpennpuHuMarTeb Ha3HAYHUT TaKyHO LEHY, YTOOBI IPUOBLIb ObLTIa MAaKCUMallbHA. 3aMETHM, 4TO rpa)uK MpUOBLIH KaKk
(GYHKIME OT [IEHBI SBISIETCS 1apaboioii ¢ BeTBsimu BHU3 1 KopHsamu $P=1$ u $P=98. Kak usBectHo, abcuuccea BepiinHa
mapaboIibl HAXOUTCS POBHO ITOCEPEIIHE MKy €€ KOPHIMH (€CIIH OHU €CTh). 3HAYUT, ONTUMANbHAsS U1 GUPMBI [IeHa



paBHa $\frac {9+1} {2}=5$ pyGureii 3a oryper.

6) Eciu Tenieps mpeanpuHAMAaTeNs HasHauuT 1eny $PS$, ero mpuobuTs (3a BeraeToM Hasora) coctaBut $100(9-P)(P-1)-
1\cdot 100(9-P)=100(9-P)(P-2)$ pyOieil. AHaIOTMYHO IIPEABIAYIIEMY ITyHKTY, HOJIy4YaeM, YTO TeTeph ONTHMAIBHON IS
npeanpuaumarens oyaer mena $\frac{9+2} {2}=5{,} 5% pybieii 3a oryper.

Takum 06pa3oMm, Ut GUPMBI SIBISIETCS ONTHMAIBHBIM IIEPEIIOKUTE HA MOTPEOUTENS He Beck pyOib Haora, a JIumb 50
koneek. Ecnu Ob1 pupma nprbaBuiia K 1ieHe Helblid py0Oiib, 3TO CHU3HIO ObI 00BEM CIPOCA CIIUIIIKOM CHIIBHO, ¥ TPUOBLIL
(upmbI He Obl1a ObI MAKCUMAJILHOM.

3aMeTHM, YTO BBEJCHUE HAJIOTa PUBEIIO M K U3MEHEHHIO BBITycKa pUpMBI — OH cokpaTmics ¢ 400 1o 350 orypuos. Ito
IPOU30IILIO U3-3a TOTO, YTO, BBEICHHE HAJIOIa 110 CYyTH YBEIUUMIO U3AEPKKU (PUPMBI Ha BBIITYCK OJJHOTO OTYpLid C OJJHOTO
pyOIst 1O BYX.

B) Jlo BBeeHUs Haora npuobuTs pupMel paBHsuiach $100(9-5)(5-1)=16003$ py6neii. [Tocne BBeaeH s HaIOTa IPUOBLIH
ymenbimunack 10 $100(9-5{,}5)(5{,}5-2)=100\cdot3 {,} 5°2=12258$ py6ueii. Takum 06pa3om, 13-3a BBEACHUS HAIOTA
puOBLTH GUPMBI YMeHbIMIach Ha $1600-1225=375$ pyoaeii.

C npyroit cTopoHsl, nocie BBeaeHus Hastora Gpupma npoaana $100(9-5{,}5)=350$ orypuos, 1 3Ha4uT, yriaTtuia B OI0/KeT
350 pyouneii.

Taxum 06pa3oM, B pe3yIbTaTe BBEICHUS HaJIora IpHOBLTE (GUpMBI yMeHbIIMIack Ha 375 pyOneit, a B OI0MKeT MOCTYIIHIIO
ik 350 pyOneii.

Kyna «genuce» 25 pyoneit?

TIpUYHHOM 3TOTO PAaCXOXKACHHUS SBJISCTCS KaK pa3 TO, YTO MOCje BBEACHHS Haora pupMa n3MeHHIa BhITycK. [1oaToMy
MIPUOBUTH MPEAIPUHAMATENSI YACTUYHO YMEHBIINIIACK €IIIe IO TOr0, KaK Mporu30nuIa (hakTHIECKasl yIiaTa CyMMBI HAJIOTa B
6romkeT. Ecu panbiie hupma mpousBoamia 40 orypiuos u nmonydana $5\cdot400-1\cdot400$ py6meit mpubbLIM, TO TENEPh
OHa Ipou3Beia 35 orypIioB U ee npuObUIH (ele 10 yruiaTel Haora) cocrasmia $5,5\cdot350-1\cdot350=1575$ py6ueii (aro
Kak pa3 Ha 25 pyOneii Menbiue, yem 1600). [lanee ¢pupma BeimiaTina 350 pyOield Haora, ¥ B UTOTE €€ OTEPH COCTABUIIN
Te camble 375 pyOueit.

Takum obpazom, 25 pyOieii «He JOCTATUCh HUKOMY», 3TH TTOTEPHU BO3HUKIIX M3-3a TOTO, YTO CTUMYJIbI (PUPMBI ObLIH
HCKa)XEHBI, U OHA M3MEHIIa 00hEM BBITYCKAaeMOW MPOIYKIIHH TIOCIIE BBEJCHUS HAJIOTA.

r) Ecnn Hanor OyneT oTMeHeH, To pupma BHOBH CMOKET noitydath 1600 pyOieit mpuObliy, U ee mpuObLIb BEIpAcTET Ha 375
pyb6ueii. [Toatomy caenka Oymer BeirogHa Gpupme mpu $X<375$. UMHOBHHUK K¢ B CIydae OTMEHbI Hajora HeqomoayuT 350
pyb6ueii, emy crienka Oymet Beirogna mpu $X>3508. Takum o6paszom, caenka Oyaer BeroaHa obonm mpu $X\in(350;375)8.
3ameTHM, YTO CyllecTBOBaHue 3HaueHui $X$, BHIOAHBIX Ul 000UX, SBJISETCS KaK pa3 CIeACTBUEM TOro, uto $350<375%,
— CJIICTBMEM BO3HHKIINX B PE3YJIbTAaTe BBEICHHUS HAJOra nNotephb B 25 pyOiei.

2. MeTpo u aBTOMOOHJIb

Kaxxaprit u3 150 ThIC. xuTeneit ropona N-cka Kax10€ yTpo peniaer, 100uparhes JId eMy Ha paboTy Ha METPO MU Ha
aBTOMOOMITEe. Ha METpO MOKHO rapaHTHPOBAHHO JOOPAThCs 10 paboThI 32 60 MUHYT, HE3aBUCHMO OT KOJIHYECTBA
raccaxupoB. Bpems B myT Ha aBTOMOOMIIE, OIHAKO, TEM OOJIbIIe, YeM OOJIbIIIe JIFO el BRIOpAJIN 3TOT BUJ| TPAHCIIOPTA.
Ecau $ n$ ThICSY YeNOBEK PELIMIIN TOSXaTh Ha aBTOMOOUIIE, TO KAl U3 HUX 3aTpaTuT Ha gopory $ 10+0,5n$ mMunyT.
s mpocToThl OyieM cuuTaTh, 4TO BPEMsl B IyTH — €IMHCTBEHHOE, YTO YYUTBIBACT JKUTEIb IPU BBIOOpE criocoba
TIepeIBIKEHUS.

(a) CxoJIbKO YelTOBEK JOJIKHBI BbIEXaTh Ha JJOPOTY, YTOOBI CyMMapHOE BpeMsl BCEX TOPOXKaH Ha TO, YTOOBI JOOPAThCs 10
paboTsl, 6pUT0 MEHEMATBHO? Ha30BeM 3TO KONHYECTBO BOAUTEIICH OOMIECTBEHHO OITHMAIBHBIM.

(06) IpeamnonoxuM, KaxIblii 4eIOBEK TOYHO OICHUBAET KOJMUYECTBO BOJUTEINEH, BRIEXABIINX Ha JOPOTY JI0 HETO, H,
HE3aBHCUMO OT JPYTHX, PEelIaeT, KaKUM BHUIOM TPAHCIIOPTa €My BOCIOIB30BaThCsl. CKOJIBKO YETIOBEK MOEAyT Ha
aBTOMOOMIIE TIPH TAKOM HE3aBUCUMOM MPHUHATHU PEIICHUN?

Bynet nm 3T0 KOMTMUECTBO BoIUTENEH OOMIECTBEHHO ONTHMAIIEHBIM?

(B) Kaxxaplii sxxutens ropoja oreHuBaet 1 MuHyTy cBoero BpeMeHu B 10 py0. Kakyro niarty 3a Bbe3J Ha JOPOTH HY)KHO
BBECTH T'OCYIapCTBY, YTOOBI B CUTYaIlNH, ONIMCAHHON B IMTYHKTE «0», KOJTMYECTBO BOAUTENEH OBLTO OOIECTBEHHO
ONTUMAJIbHBIM?

Pemenue

a) Haiizem cymmapHOe BpeMst TOpOKaH Ha TO, 4TOObI 00paThest Ha paboTy, kak (pyHkiuio oT $n$ — xommuecTsa
BolexaBInuX. Kaxsit u3 $n$ Teicsty yenosek 3arparur mo $10+0{,} 5n$ munyr, emie $(150-n)$ Thicsy YenoBek MoeayT Ha
MeTpo U 3aTpataT no 60 MuHyT. Takum 06pa3oM, CyMMapHOE BpeMs COCTaBUT

T(n) = n(10 + 0,5n) + 60(150 — n) = 0,5n% — 50n+ 60 - 150.

I'padux naHHON QyHKINHM SBIsIETCS MapaboIoi ¢ BETBAMH BBEPX, MUHIMAIIbHOE CyMMapHOE BpeMs JOCTUTaeTcs B ee
BepIIKHE, TO ecTh Ipu $n=508. Ntak, o6IIECTBEHHO ONTUMAIBHOE KOJINYECTBO BouTe el — 50 ThIC. YeIOBeK.

6) Kak cnenyer u3 ycnoBusi, BpeMs, KOTOpoe IPOBEAET B ITyTH JaHHBINA BOAUTENb, 3aBUCUT HE TOJIBKO OT TOTO, CKOJIBKO



BOJHTENICH BBIEXANO 10 HEr0, HO M OT TOTO, CKOJIBKO BEIeAET nocie. [103ToMy, IprHUMas pereHue 0 BHIE TPAHCIIOPTa,
4eJIoBeK Oy/IeT yYUTBIBATh TO, YTO CIYYHUTCS IIOCIIE €T0 BBIOOpA.

MokeT JIi BpeMsI B ITyTH Ha aBTOMOOMIIE OKa3aThesl OobIne, yeM Ha MeTpo? JIist 3Toro HeoOXoIiMo, YTOOB! Ha JOPOTH
Boiexaso 6ombmie 100000 skuteneii ($10+0,5\cdot 100=6083). ITycts 910 Tak. PaccMOTprM denoBeKa, KOTOPHIH BhIeXa
100001-m. Kak oH paccyx/iall B MOMEHT CBoero BbiOopa? Eciiu oH BbIEZIET Ha 10pOr'y, TO BpeMsi, KOTOPOE OH IIPOBEIET B
myTH, To4HO Oyaer kak MmuaumyM $10+0,5\cdot 100,001$ mumyT, uto Gonbire 60 MUHYT. 3HAYNUT, OH HE MOT BBIOPATh
aBToMoOub. Takum o6pazom, 100001-it BoguTenb HE MOXKET CyIeCTBOBaTh. Clie10BAaTENbHO, YUCIIO BOIUTENEH HE MOKET
Ob1TE OompIme 100 THIC.

Iokazate mpomoibkeHne MyHKTa 0) (Bepcud lite)

Iokazate nmpomomkeHne myHKTa 0) (Bepcus advanced)

B) Ecnu rocynapctBo BBener miaty $t$, To BeIpakeHHBIC B MUHYTaX OOIINE U3/ICP)KKU Ha JOPOTY JUIS KaXKI0To
aBromoOmucra cocrasat $C(n)=10+0{,} Sn+\frac{t} {10}$ munyr.

Hawm Hy»XHO, 4T0OBI Ha TOPOTH BhIeXao poBHO 50 ThIC. UenoBek. J[iist aToro Heobxoanmo moaobpath $t$ Tak, 4ToObI
$C(50)$ 65110 MeHbIIE 60, 2 $C(50001/1000)$ 6610 GOJIBIIE 60. W3 3THX ABYX HEPABEHCTB MOIYyYaeM, YTO HAM MOJOMAET
nro6oe $t$ , rakoe uto $249,995

3. 3eaanausa u I'osnanaus

B 3emanany u [oinmanaum 13 HEKOTOPOTO pecypca MPOU3BOIATCS 30HTHKH U rayomy. 3enanaus oonaaaet 100
eauHULAMK pecypcea; [omnanaust — 500 equauiaMu pecypca. TeXHOIOrur MpOU3BOICTBA B CTPAHAX TAKIKE
OTJIMYAIOTCS, ¥ OHU TIOJIHOCTBIO ONPEAEIISIOT KOJIMYECTBO pecypca, HeoOXoaumoe 1j1si Mpou3BoacTBa 1 30HTHKA miu |
TaJIONIN B KaXKJI0H cTpaHe:

Crpana |3arpatsl pecypca Ha | ranoiny |3aTpaTsl pecypca Ha 1 30HTHK

3emanaus 2 eIMHULIBI 1 enunaUIa

Tommanaus 1 enqunuIa 2 eIUHMIIBI

B o0eunx cTpaHax 30HTUKU U TAJIOIIX HYXHBI B €CTECTBEHHOU NPONopunu 1:2 (30HTUKH U TaJIOIIU TPAJAUIIUMOHHO
UCIIOJIB3YIOTCS B KOMNIeKMax U3 OJTHOr0 30HTUKA U ABYX TaJIol).

(a) HomycTuM, cTpaHbl HE MOTYT OOMEHHMBAThCA HIYeM. KakoBo MakcManbHOE MUPOBOE POU3BOICTBO KOMIIIEKTOB?
(6) HomycTum, cTpaHbl MOI'YT OOMEHUBATHCS MTPOU3BEACHHBIMU 30HTUKAMH U TaJIOIaMH, HO HE MOTYT OOMEHHMBAThCS
pecypcom. KakoBo MakcCHManbHOE MEPOBOE IPOU3BOJCTBO KOMILJIEKTOB?

(B) Jomyctum, cTpaHbl MOTYT OOMEHHMBATHLCS HE TOJIBKO MPOU3BEACHHBIMU POIYKTaMHU, HO TaKkke U pecypcoM. KakoBo
MaKCHMaJIbHOE MUPOBOE ITPOM3BOACTBO KOMIUIEKTOB?

(r) U HakoHe1, npeacTaBuM cede, 4TO CTPaHbl MOTYT OOMEHHBATHCS BCEM: 30HTHKAMH, TaJOIaMHt, PECYPCOM, a
TJIABHOE — TEXHOJIOTUSIMH IIPOU3BOJICTBA. KakoBO MakcuMaibHOE MHPOBOE IPOU3BOJICTBO KOMILIEKTOB?

Pemenue

a) Ecim cTpaHbl OMTHOCTBIO M30JIMPOBAHBI, TO B 3eIaHIUU IPOM3BOACTBO KoMiuiekTa «crout» $2\cdot2+1\cdot1=5%
enuHuIl pecypcea, a B ['ommananun — $2\cdot1+1\cdot2=4$ equnuint pecypca. 3Ha4UT, 3eTaHIU CMOKET MAKCUMAITLHO
npoussectu $\frac{100} {5}=20$ kommuiekToB, a l'omranmus — $\frac{500} {4}=125$ kommmiekToB. Takum 06pa3om, B
MHpPE MOXKET OBITh MAKCHMAJIBHO IPOU3BEICHO 145 KOMIIJICKTOB.

0) Teneps 11 OAHOTO KOMIUIEKTa MOTYT OBITh UCTIONB30BaHbI 30HTHKHU ¥ TAJOIIH, POU3BEJCHHBIE B Pa3HBIX CTPaHaX.
B 3aBHCHMOCTH OT MPOUCXOXKICHUS COCTABISAIONINX KOMIUIEKTA, U3ACPIKKU HA OJWH KOMILJIEKT MOTYT OBITh Pa3HBIMH.
MuHEMaNbHO OMH KOMILIEKT MoxeT oboituchk B $2\cdotl+1\cdot1=3$ emunumbr pecypca — eciii 30HTHK
3eJIaHICKHUi, a rajomm rojutanackue. ClieTyronuii o TOpOroBU3He BAPHAHT — MPOU3BECTH KOMILICKT 32 4 €THHHUIIBI
pecypca, HCIOIb30BaB KaK TOJUIAHACKUAHN 30HTHK, TaK ¥ TOJUTAHACKHE raond. Takke MOKHO TPOU3BECTH KOMIUIEKTHI
W 3a 5, u3a 6 equHUI pecypca (0JHAKO IS JalbHEHIIero PEelIeHUs] HaM 3TH BapUaHThI HE TOHA005TCS).

KonmuuecTBo MpOU3BEICHHBIX KOMIUIEKTOB Oy IeT MAaKCHMAIIBHO, €CITH KOMILIEKTHI OYIyT MPOU3BEACHBI C MUHUMAIHLHO
BO3MOXKHBIMH H3ZepikkaMH. TakuM 00pa3oM, CHavana HaJo MPOU3BECTH BCE KOMIUIEKTHI CTOMMOCTBIO TpH. Takux
KOMIUIEKTOB MOXHO Mpom3BecTr MakcuMaiibHO 100 (Bens B 3eTaHANN MOXKET OBITh TIpOn3BeieHo He Oonee 100
30HTHKOB, Tipu 3ToM 200 ranomr B ["omtananu npousBect MoxHO). [Tocne 3toro B I'omnanauu ocranercs 300 eauHuIy
pecypca. Otu 300 equHMI HAJIO0 BCE TIOTPATUTh HA IIPOU3BOJICTBO KOMILJIEKTOB CTOMMOCTBIO UeThIpe (011aro, s Takux
KOMIUIEKTOB KaK pa3 Hy>KHbl HMEHHO T'OJIJIaHJCKHE 30HTHKH U Tajlolin). Bcero Takux KOMIUIEKTOB MOXKHO OyAeT
npoussectu $\frac{300} {4}=75$. 3HauuT, IPH BO3MOKHOCTH TPAHCIIOPTHPOBKH 30HTUKOB H TAJIOII MAKCHMAIILHO
BO3MO’KHOE TIPOM3BOJICTBO KOMILJIEKTOB OyzeT yxke He 145, a 175.
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(3ameTyM, 4TO, pa3 MpH MOSIBIIEHUH BO3MOKHOCTH OOMEHA MPOU30IIES POCT IIPOU3BEIEHHOTO B MUPE KOJIMYECTBA
KOMIUIEKTOB, MO>KHO IIPUBECTH IIPUMEP TOPTOBIHM MEXKAY CTPaHAMH, B X0JIe KOTOPOH 00EHM CTaHEeT JydIle MO
CPaBHEHHUIO C ITyHKTOM a). JIeficTBUTENbHO, MyCTh, KaK MBI peIIn paHee, 3enanaus npoussener 100 30HTHKOB, a
lNommangus — npoussenet 350 ranom u 75 3ouTHKOB. Ecniu Teneps [Nommangus, k mpumepy, otnact 3enanann 80
rajomn, a 3ejaHaus B3aMeH otaact ['oywtanauu 60 30HTHKOB, TO B UTore y 3enananu oyaer 40 KOMIUIEKTOB, a y
lommanany — 135, 9ro ans KaxIoi U3 CTpaH Jydlle, Y4eM B CHUTYAIHU MPEIbIAYIIETr0 MyHKTA).

B) Temnepb u caM pecypc MOKHO OECTIPENSITCTBEHHO TPAHCIIOPTUPOBaTh. [103TOMY KayKAbIil 30HTHK ¥ TaJIONTy MOXKHO
MIPOHM3BECTH B TOH CTpaHe, I'/ie 9TO 000IIeTC s NelIeBIIe — eCIH ISl 9TOTO MOTPedyeTcsl pecypc, €ro BCeraa MOKHO
MIPUBE3TH U3 APYTOW CTpaHbl (I/1e Mbl BCE paBHO He Oy/JIeM NMPOU3BOAUTE 3TOT 30HTHUK MJIH TaJIONy B CHITY
JIOPOTOBH3HEI). 3HAYHT, BCE 30HTUKHM HAI0 OYIET MPOU3BOJINTE B 3eTaHNH, a Bce Tanomu — B ['omrananu. [Ipu sTom
CTOMMOCTB KaXJIOTO KOMILUIEKTa COCTaBUT 3 eAMHUIBI pecypca. [Tockonbky Bcero B Mupe ectb 600 equHuIl pecypea, To
MaKCHMaIbHO MOXHO Oynet mpousBectu $\frac {600} {3}=200$ kommiexToB, uTo GonbIre 175.

(A onsiTh xe, mockonbky 200>175, MOKHO MPUBECTH NPUMEDP TOPTOBJIH, IPU KOTOPOi 00enM cTpaHaM OyaeT Jiydiie,
4eM B nyHKTe 0). Ecm 'ommanmus cnemaer u3 400 equann cBoero pecypcea 400 ramom, orxact 100 ramom u 100
OCTaBIINXCS €IUHMII pecypca 3eslaHui, a Ta, B CBOK O4epellb, CACNAET U3 IBYXCOT enuHuIl pecypca 200 30HTHKOB U
otnact 150 3onTHKOB ["Omnanaun, To y 3enananu octanercs 50 KomIuiekTos, a y I'omutanauu — 150 KoMIIeKToB, 4To
nyuiie, yeM 40 u 135. 3HauuT, MOSIBUBILASCS TOTOJHUTENLHAS BO3MOXKHOCTh OOMEHA MOJKET €ellle OOJIbIIE YBEIUIUTh
BBITOJIBI CTPAH OT TOPTOBJIM. DTO BECbMa Ba)KHO JUTS TAKUX JOXKTUBBIX IPOBUHIMN Hupepnanmos, kak 3enanaus u
Tonnannus!)

r) B nanHoii cutyanuu HeBaXxHO, uAET MaroMes K rope win ropa kK Maromeny — HEBaXKHO, pECYpC «eleT» K
TEXHOJIOTUH, UM TEXHOJIOTHS K pecypcy. B o0oux ciydasx kakaas eMHUIA pecypca CMOXKET ObITh ITOTpaueHa Ha
MIPOM3BOICTBO MPOAYKTA C MOMOIIBIO HanboJIee SKOHOMHYHOM (3eMaHICKOM [UTS 30HTHKA HITH YK€ TOJUTAHACKOM st
rajoin) TexHosoruu. Takum 00pazoMm, 3/1eCb BO3MOKHOCTh TPAHCTIOPTUPOBKH TEXHOJIOTMI HUUYETO HE J00ABISET K
MHUPOBBIM IPOM3BOJICTBEHHBIM BO3MOKHOCTSIM T10 CPAaBHEHHIO C IIYHKTOM B). MakcHMalIbHO BO3MOYKHOE IIPOU3BOJICTBO
KOMITJIEKTOB TaK kK€, KaK U B MPpeAbIAyIeM MyHKTe, cocTaBuT 200.

4. Camna u Mama nekyT nupor

Cama u Marma nexyT nupor. Pasmep nomyunsirerocs mupora $ \pi $ 3aBucut kak ot ycummit Caly, Tak U OT yCHITHA
Manm: $ \pi=e C+e M$,rne$e CSu$e MS$— ycunus Camm 1 Mamri COOTBETCTBEHHO. I OTOBBIM IMPOT 3aTEM
paspesaercst Ha aBe yacTu pasmepoM $\pi C $ u $ \pi_ M $ , nocrarommecs, coorsercTBerno, Carie u Mae ($\pi_C
Hpi M =\pi §).

HToroBoe y10BOJIBbCTBUE KAXKIOTO 3aBUCHT KaK OT pa3Mepa II0Jy4YEeHHON YaCTH MPOra, TaK U OT 3aTPaueHHBIX YCHJIHI:

ez, e,
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(a) lomycTuM, MaMa yCTaHOBHJIA TAKUE TPABUIIA: KaX]IbIi U3 PeOST HE3aBUCUMO JIPYT OT JIPyra BHIOUPAET YPOBEHB
YCHIIHHA, a 3aTeM TOYyYHBIIMHACS MUPOT ISITUTCS MEXy HIMH POBHO IonosiaM. Kakne ypoBHHM yCcHInii OHH BBIOCPYT,
MaKCUMH3UPYS KaXIbIi cBOe yI0BoJIbCcTBUE? KakoB Oyaer o0muii pasmep nmupora?

(6) Mosker 11 MaMa yBEJIUYHUTH YIOBOJIBCTBHE KAKIOTO U3 PEOAT MO CPAaBHEHHIO C IEPBOHAYAIBHOW CUTYaIHEH,
NPUHYAUTENHHO YCTAaHABIHMBAsL YPOBHH YCHIIMHA U 3aT€M COOCTBEHHOPYYHO JEJIsl MUPOT B HEKOTOPOI MporopIyn?

() M3BecTHO, 4TO YAOBOJIBCTBHE MAaMBI PACTET, €CIIM YBEJIMYMBACTCS yJOBOIBECTBUE OJHOTO U3 ICTEH, M IIPH 3TOM HE
YMEHBIIAETCS YAOBOIBCTBHE IPYroro. JJocTaToqHo 11 3Toi HH(pOpManny, 9ToOb! ONPEIeNNTh, KAaKHe YPOBHH yCHITHI
YCTaHOBUT MaMa, MaKCUMH3HPYs COOCTBEHHOE yIOBOJIBCTBHE?

(r) Kax-To pa3 mama 3amepxxanach Ha paboTe, 1 3a TITaBHOTO ocTaics nama. OH Bech Beuep CMOTPUT (DyTOOT U TOITOMY
HE MOXKET HaOJIFOJaTh YPOBHU YCHIIMH peOsAT; a pa3 Tak, TO YCTAaHABIUBATh UX TOXE OSCIONe3Ho. 3aTO OH MOXKET
3apaHee 0OBABHUTH, B KAKOH IIPOIIOPINH OH OYAET AENUTh MEXIy pedsaTaMu roToBeIi mupor. Kak u B myHKTE «ay,
HperoiaraeM, 4To peosta BEIOMPAIOT YPOBHHU yCHITHH HE3aBHCHMO JIPYT OT JIpyTa.

BepHo 111, uto Camre OyaeT B UTOre TeM JIydIle, 4eM OOoJbIIe IMpenucaHHas eMy nois? BepHo im, 9To, kakoBa OB HU
ObLi1a IEpBOHAYANIBHAS TIPOTIOPLIKS JIeJIeXkKa, Mana, NepeycTaHaBlInBas ee, c/ieial Obl OTHOMY U3 pedaT Xyxe?

Pemenne

a) Pasmep vactu mupora, nonydaeMsiii kak Careit, Tak 1 Mariei, okaxercs paser $\frac{e_C+e M} {2}$. 3uas 1o,
KaXIplil OyJIeT BRIOUPATh CBOW YPOBEHb YCHIIHIA TaK, 9YTOOBI €0 HTOTOBOE YAOBOJIBCTBHE OBLUIO MaKcHManbHO. CalluHo
YIIOBOJIBCTBHE OY/IET PAaBHO
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3ameTnM, 4To rpaduk CalnimHOTrO yIOBOJBCTBUS, KaK (YHKIIUH OT €T0 YCHIIHM, SIBISICTCS MapaboIioi ¢ BETBSIMU BHU3,
npuyeM abcuucca TOYKH BEPIIUHBI 3TOH Mapadosibl He 3aBUCUT OT 3HaYCHHS ycuiuid Maiu u paBHa 1. 3Ha4uT, KaKoro
051 ypoBHs ycruid Calla HU 0kuian ot Maim, eMy OyJeT BBITOJHO BBIOpaTh YPOBEHb YCHITHIA, paBHbIH 1. MammHo
K€ UTOTOBOE YI0BOJILCTBHE PABHO
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AHaJIOrMYHO MPEABIYIINM PACCYKIACHUIM, OIyYaeM, 4TO He3aBUCHUMO OT ycwinii Camn Maiie OyJeT BBIrOIHO
BbIOpaTh YPOBEHb yCWIINIL, paBHBII 2.

B urore oHu BCIEKYT MUPOT pazMepoM 3; utorooe ymosonbcreue Caru Oyzaet paBao $\frac {3} {2}-\frac{1}
{4}=\frac{5} {4} $, utoroBoe ynoBonsctBue Mamu — $\frac{3} {2}-\frac{1}{2}=18.

6) da, ato Bo3moxxHo. Eciin, Hanpumep, Mmama ycranoBuT ypoBHH yeuunit $e¢_C=2$ u $¢_M=48$, a 3arem otnacr 2,5
enunuiel nupora Care, a 3,5 — Mare, To yaoBoabctBue Cammu coctaBut $2,5-1=1,5$, a yaoBosabctBre Marm —
$3,5-2=1,5$. 1o cpaBHEHHMIO C NPEBIIYIIMM IYHKTOM, HOBBICUTCS YAOBOJIBCTBHE KaXk10ro. [loueMy mosty4minoch Tax,
9TO B OTCYTCTBMM MaMbl Canra u Maia caMy He BBIOpaJIM 9TH YPOBHH YCHJIMH, UCTICKIIH CIIMIIKOM MaJICHBKHUIT MHPOT,
U TIOMAJIHA B CUTYAIHI0, KOTOPYIO MOXKHO OBUIO OBI YITyUIIUTH IS 000X ?

Kak u B 3amade npo npoOKH, OTBET 3aKII0YAETCS B TOM, UTO, CAMOCTOSTEIBHO IPUHUMAs! peLIeHuUs] 00 YPOBHIX
yewuid, Camra 1 Mamma yYuTeIBalOT TOJIBKO BBITOY JJISI ce0s1, B TO BpeMsl KaK POCT YCHIIMIA OJJHOTO IPUHOCHT BBITOTY
HE TOJIBKO €My, HO — 4epe3 YBEIUYUBIINHCS TUPOT — U APYroMy. 311€Ch MBI OIISITh UIMEEM AEJI0 ¢ BHELTHUM

3 PeKToM, OTHAKO yXKE HE OTPHLATEIBHBIM, & ITOJIOKHUTENBHBIM. [Ipu npuHsTHN pemenus 00 ycmmusax Cama u Mama
HEJIOYYUTHIBAIOT 3TOT MOJIOKUTENBHBIN P EKT U CTaparoTCsl «CIMILIKOM Mano». B utore HeyIMBUTENBHO, YTO BCE
3aKaHYMBACTCS CIIUIIKOM MaJICHBKHM THPOTOM U Hed()(HEeKTHBHOCTBIO.

B) MHdopmaiuu [yist Toro 4To0bl ONpeAeInTh, KAKWE YPOBHU YCHIIMH BBIOCPET Mama, J0CTaTo4HO. JlokaxeM, 4To,
MaKCHMHU3UPYS COOCTBEHHOE YIOBOJIBCTBHE, OHA TOYHO BBIOEPET Iapy YPOBHEH YCHIIHH, TPU KOTOPOI MaKCHMAIILHO
CYyMMapHO€ yJOBOJILCTBUE PEOST.

3aMeTHM, 9YTO CyMMapHOE yIOBOJILCTBHE PeOSAT Kak pa3 3aBHCUT TOJBKO MX YPOBHEH yCHIINH, HO HE OT KOHKPETHOTO
pacrpe/eseH s Mupora:
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CyMMa yI0BOJILCTBHI MAaKCHMaJIbHA, €CIIM MAKCUMAJIbHO BBHIPAXKEHHE B KKIOM M3 CKOOOK. 3HAYHT, YPOBHH yCHIIHIA,
MaKCHMH3HUPYIOIIHE CYMMapHOE YI0BOIbCTBHE pedst, paBHbl $¢ C=2% u $¢ M=43$. IIpu 9THX YPOBHAX yCHIHI
BEJIMYKMHA [TUPOTa COCTABHUT 6, 8 MAKCUMaJIbHAsl CyMMa YIOBOJILCTBHIA Oy/IeT paBHa 3.

Hawm Oynet mosie3Ha cieyrorias JjeMMa, 00001IaroIas pe3yyibTaT MyHKTa 0):

ITyctpb mapa yposHeit ycuinit $(e C;e M)$ ne coBnanaer ¢ mapoit (2;4), 1 mycTh pacupeeneHne nupora Ipy YPOBHIX
yewnit $(e_C;e_M)$ 3amano. Torma mpu nepexome ot ypoBueit yeunnit $(e_C; e M)$ k yposusam yeunuit $(2;4)$
MOKHO ITOJJ00PaTh TAKOEe HOBOE PAcIIpe/ielICHNE IINPOTa, YTO yIOBOJIBCTBUE KAKIOTO U3 PEOAT BBIPACTeT.

Jloka3aTenbCTBO:

O003HauNM IepBOHaYaIbHBIE YPOBHHU ynoBoibeTBrsA 32 $U_C$ u $U_MS. 3amerum, urto, pas mapa $(e_C;e M)$ ne
coBrazaer ¢ napoii (2;4), o $U_C+U_M<38$. [lagum B HOBOII cuTyaruu Kycok pasmepom $\pi M$ Maie u kycok
pasmepoM $2+4-\pi_M$ — Cane. VY 10BOJIBCTBUE KAKIOTO BHIPACTET [0 CPABHEHUIO C MIEPBOHAYAILHOM CHTyaluen
TOT/IA ¥ TOJIBKO TOT/IA, KOTa
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gro 3kBUBaJIeHTHO U M+2<\pi M<5-U_CS$. VIHBIMH CIIOBaMH, MBI CMOXXEM JOOHUTBCS POCTa YIOBOJIBCTBHS KaXJ0T0,
eciu oxdepem $\pi M$, ynosnersopsitoriee HepaBercTBy $U M+2<\pi M<5-U_C$. Ognakxo $U_C+U _M<3$, u
nostomy $U _M+2<5-U_CS$. B cuy 3toro, mogodpats HyxHoe 3Ha4deHue $\pi M$ Bcerna moxHo. JleMMa Joka3aHa.

Jloka3aHHas 1eMMa O3Ha4aeT, YTO €CIIM YPOBHH YCHIIUI HE COBIAAAIOT ¢ (2;4), To BCera MOKHO YBEJIUYHUTh
YAOBOJILCTBHE 000MX — JUIsI 3TOTO HAJI0 IEPEHTH K yPOBHIM ycuiuii (2;4) U crienualibHbIM 00pa3oM pacrpeieInTh
mUpor (4To MBI, KCTaTH, U cJeNiaini B myHKTe 0)). Ho pa3 nmpu 3TOM yBENWYHTCS yIOBOIBCTBUE 000UX, TO YBETHUUTCS H
YAOBOJILCTBHE MaMBbl.

3Ha‘H/IT, TIOKa Imapa YCI/IIII/Iﬁ HC COBIIAAACT C (2,4), BCCrJaa OCTacTCs BO3MOKHOCTD AJIsI YBECJIMYCHUS YAOBOJIbCTBUA
MaMBl.

Takum 00pa3oM, MAKCUMU3UPYsI COOCTBEHHOE YIOBOJIBCTBUE, MaMa 00A3aTENHHO YCTAHOBUT YpoBHU yeuiuit $e¢ C=2$
u $e¢ M=4$.

) AHAJIOTUYHO TIYHKTY a), Hali[leM, Kakue YPOBHU yCHIINH BHIOEPYT pedsiTa, U KAKOE B UTOTE YIOBOJILCTBUE OHH
MOJIyYaT, ecii marna npeanuiiet noro $\alpha$ mupora Carre, a $(1-\alpha)$ — Mare. Carma 6yaer
MakcuMu3upoBath Benmunny $\alpha(e C+e M)-\frac{e C"2}{4}$ u BeiGeper $¢_C=2\alpha$. Mama Gyxer



Makcumu3upoBath BennuuHy $(1-\alpha)(e C+e M)-\frac{e M2} {8}$ u BbiGeper $¢ M=4(1-\alpha)$. IToncrassst
9TH 00BEMBI YCHIINI B DYHKIIMHU yIOBOJIBCTBHUS PEOSIT, IIOJIyYaeM, YTO B UTOTe y0BOJIbCTBUE Calllil COCTABUT
$U_C=4\alpha-3\alpha"2$, a ynoBonmscTBHe Mamu 0yaet paao $U_M=2(1-\alpha)$.

3ameTnM, 9T0 ymoBosbcTBHE Camy He ABIIETCS MOHOTOHHOM (yHKitrei ot $\alpha$. JelicTBurensHo, QyHKITUS
$U_C=4\alpha-3\alpha”2$ pacter no $\alpha$ mums npu $\alpha<\frac{2} {3}$. JJocturas makcumyMma B 3TO# TOUKE,
OHa 3aTeM HAYMHACT yOBIBaTh. 3HAYMT, HEBEPHO, YTO yA0BONIbCTBHE Camin TeM 00JIbiie, YeM OOJIbIIe MpeIuCanHas
eMy JoJisi: HanpuMep, eciu goiist Canm BeipacteT ¢ $\frac{2} {3}$ 10 1, To ero y10BOIbCTBUE TONBKO CHU3UTCSI.

Kak 00bscHATB 3TOT «mapamokc»? J[eno B ToM, 9T0 abCOMIOTHBINA Pe3yIbTHPYIOLIKI pa3mep mupora pasex $4-
2\alpha$, u oH yosiBaeT ¢ poctom nonu Camrui. Korna mosst Caru pacteT, goJist Maii majaet, ¥ OHa HaunHaeT
HpHUIaraTth MEHBIIE YCUIHH, 9TO IIepeKphIBacT 3G QeKT oT yBenudeHus ycunnit Cammei: pasMep HCIIEYeHHOTO THPoTra
nagaeT. B utore nomy4aem, uto ¢ pocroM $\alpha$ Cama HaurHaeT nony4ars OOJBIIYIO OO, HO OT MEHBIIETO
nupora. HeyIuBUTENIbHO, YTO HHOTJA 9TO MOKET IPUBOAUTH K CHHKEHUIO UTOIOBOIO YA0BOAbCTBH Callu.

Takasi HEeMOHOTOHHASI 3aBUCHMOCTb YA0BOILCTBHs CalllM OT €ro JA0JH JaeT BO3MOXKHOCTh OCTPOCHHS TPUMeEpa, KOoraa
U3MEHEHHE TPEAIUCAHHBIX PeOsATaM J0JI€el clieaet aydlie 000UM: HATPUMED, €CITH H3HAYAILHO 101 Cainu Oblia
paBHa 1, To cHmkenue ee g0 $\frac{2} {3}$ yBenuunt ynoBonscreue Maiuu ¢ nyns $\frac{2} {3}$ u yBeauaut
ymoBosbcrue Camu ¢ 1 1o $\frac{4}{3}$.

5. IlTonapku B AHaep-ApueHcke

XKutenu ropoga AHaep-ApUeHcKa JII0AT pajioBaTh JPYyT Apyra noaapkamu. Kaxblid U3 )KUTeNeH 1apuT pOBHO OJIUH
MOJapoK B MecsIl. [10 TpaJuiuu )KHUTETH MPEAMOYUTAIOT HE BPYYaTh MOJAPKH JIMYHO, & TTOJIb30BATHCS CITYKOOM
JKCIPECC-TOCTABKH.

JKutenu mensrcst Ha qBe TPYIIBL: OOraThie H OCIHBIC; B KAXIOW U3 TPYIII IO THICSIYE YSIOBEK.

Ecnu GoraThlif )KUTENIb BOCHONB3YETCs IKCIpecc-a1ocTaBkoii mo 1eHe $§ P$ py06., To ero ynosonscteue Oyner na $ 55-P$
€JIMHMUII BBIIIE, YeM eCIIH ObI OH BPYUYHII MOIaPOK JIMYHO. TakuM 00pa3oM, eCiii [ieHa JOCTaBKU OYyJIeT BhIIIE 55, TO OH
OPEeanouTET BPYYUTh MOJAPOK JTHYHO.

Ecunut 6etHblil ®KUTEINb BOCMIONB3YETCs IKCIpecc-a0cTaBkoit o reHe $ P$ py6., To ero ynoBonscTBue Oyzer na $ 25-P$
€/IMHUII BBILIE, YeM eCJIM OBl OH BPYYHJI HOAAPOK JInuHO. Takum 00pa3oM, eciti [ieHa JoCcTaBKy OyAeT Bbiiie 25, To OH
MPEANOYTET BPYUHUTH IMOAPOK JTHIHO.

Jst onipeienéHHOCTH OyAEM CUUTATh, YTO SCIIM LIEHa TAKOBA, YTO KUTEII0 Oe3pa3invHO, BpydaTh MOJaPOK CAMOMY
WM BOCIIOJIb30BAThCS yCIyraMu (PUPMbI, OH BBIOEPET BTOPOE.

Uznepxku GUpMBbI HA TOCTABKY OJHOTO MOJIapKa paBHbI 5 pyo.

®dupma 3HAET BCIO OMUCAHHYIO BBIIIE HHPOPMAIIHIO O KAXKON U3 TPYIII KUTEICH, HO IO BHEITHEMY BUY
o0pararoIerocs K Hei KJIMeHTa He MOXKET ONPEICIINTh, K KAKOW U3 ABYX IPYIIN OH HPHHAICIKHUT, U IIOITOMY OHA
BBIHYK/ICHA HAa3HAYATh [T BCEX KIMEHTOB OJIHY U Ty XK€ IICHY.

(a) Kakyto 11eHy Ha 3KCIPECcC-I0CTaBKy HA3HAYUT PUpMa, CTPEMSIIAICS MAaKCUMH3HUPOBATh PUOBLIH?
(6) Kak-To pa3 k BIaenbily GUPMbI MPUIIET 3HAKOMBIH MPEANPUHAMATEIH CO CICAYIOIIUMHU CIIOBAMHU:

«3a 19 ThIC. py0. B MECSII THI MOXKEIIIb APEHIOBATh Y MEHS PHOOP, KOTOPHII MO3BOJISIET TOYHO y3HABATD
THII )KUTEJIS TI0 €r0 BHEIIHEMY BUTY.

A emg 3Haii, 4TO y MEHS €CTh CKJIaJ], U €CJIU ThI Oy/elIb IIaTUTh MHE 3 THIC. py0. B MECSI], TO 51 MOTY
XpaHUTh TaM IMOCBUIKH IO LIeHe 5 py0. 3a WITYKY; TOTJa Thl CMOXEIIb OKa3bIBaTh HOBYIO YCIIYTY —
JIOCTaBKY ¢ 3a1epkKkoit. [IprpocThl yJOBOJIBCTBUS IO CPAaBHEHUIO C IMYHBIM BpYYEHUEM TOIapKa 37eCh
npyrue: $ 25-P§ nns 6orateix sxureneit u $ 20-P$ s 6ennpix, rae $ P$ — niena nocraBku ¢ 3aepixKoit.
Yro-TO MHE MMOJICKa3bIBAET, YTO CKIIa] MOXKET TebOe mpuroauThes. Ho perait cam; Moé memno —
MIPEIOKUTEY.

[Mpeamnonoxum, 4T0 MPEANPHUHUMATEIH IPEAOCTABUII IPABIUBYI0 HH(popMaIHio. Takke IpeAroa0KuM, 9TO €CITH LEHbI
TaKOBBI, YTO YKUTEIIO Oe3pa3INIHO, KAKUM U3 BHIOB JOCTABKH ITOJIH30BATHCS, TO OH BHIOEPET IKCIPECC-TOCTABKY.
Kakumu U3 IByX MpeIONKESHUH MPeANPUHIMATEIS BOCTIONB3YeTCs (PHpMa: TONBKO MEPBBIM, TOJIBKO BTOPBIM, 000UMH
WA HAKAKUM?

Pemenne

Jns kpatkoctu 0603HaunM N=1000.

a) borateie OymyT 3aKa3bpIBaTh IKCIIPECC-IOCTAaBKY P IIEHe He BhIIIe 55, OeHble — MpH IieHe He BoIme 25. [{ena
$P<25$ He MoxeT OBITh ONTUMAJIbHA TS (GUPMBI, TaK KaK TAKYIO IIEHY MOKHO TIOBBICHTD 10 25, Torma GupMa oKaxeT
CTOJIBKO K€ YCIIYT JOCTaBKHU, HO IIPH 3TOM €€ BBIPYYKa MOBBICUTCS. AHAIIOTHYHO, 1ieHa $25 CpaBHUM 3HAUCHUS
MPUOBLIM [TPH YCTAHOBJICHUH IIEHBI 25 U IIEHBI 55:

(55 —5)NV (25 —5)-2N
50N > 40N



3HauuT, hUpMe BBIFOJHEE YCTAaHOBUTSH LIeHY 55 (M 00CYKUBATh TOJNBKO OOTraThIX).
Ipu6bLTE GrupMbI cOCTaBUT IpH 3TOM $50NS.

6) Eciiu pupma apenyer npudop (BOCIIONB3yeTCs TOJIBKO MEPBBIM MIPEIIOKEHUEM ), TO OHA CMOXKET YCTaHABIIUBATh
PpasHBbIC [EHBI TS Pa3HBIX TPYIIL. SICHO, YTO TOTJa HY>KHO OYyAET YCTaHOBHUTH ISl OSAHBIX IIeHY 25, a 1uist 6oraTbix —
55. TIpu 5TOM pUOBLTE GUPMBI ¢ YIETOM 3aTpaT Ha apeHay mpudopa coctaBuT $(25-5)N+(55-5)N-19N=51NS$, urto
Oosble, 4eM B IYHKTE ).

3aMeTHM, OJTHAKO, YTO CIIK Y (PUPMBI eCTh MPUOOP, TO CKIAJ il y)ke He Hy)keH. J[efiCTBUTEIbHO, TIPO/IaBas TOCTABKY C
3a7IepPIKKOM, pUpMa CMOXKET B3STh ¢ OOraThIX MaKCUMyM 25 pyoieid, a ¢ 6equpx — 20 pyOieid, 9To MEHbIIE LIeH 3a
9KCIIPECC-IOCTABKY, KOTOPHIC OHA MOKET Ha3HAYMTh JJI 3TUX IPYIII, €CIIH y Hee ecTh npudop. Takum o0pazoM, eciu y
(hupmeI ecTh IPUOOP, TO AOMOIHUTEIBHBIX BBITOJ OT CKIIA[a HUKAKUX, 3aTO MOSBIISFOTCS JOTIOIHATEIBHBIC H3ICPIKKH.
ITosToMy rpMa TOYHO HE BOCIONB3YETCS IBYMS MPEIOKESHUSIMH OJJHOBPEMEHHO.

Kaxwe ke BBITOIBI TOTYYHUT (PHPMa, €CIIH BOCHONB3YETCs TOIBKO CKJIAZOM (BTOPBIM IPEUIOKEHHEM)?

3ameTnM, 410, eciu pupMa UM BOCIIONIb3yeTcs, el OyIeT HEBBITOJHO MpesIaraTb TOJIBKO JOCTABKY € 3a1EPHKKOH.
JleficTBUTETbHO, OHA BCETIa MOXKET IOJTYYHUTh OOJIee BRICOKYIO IIPUOBLIb, IPEIOKHB BMECTO 3TOTO IKCIIpecc-
JIOCTaBKY I10 TOH K€ LIeHe: BCe, KTO MOKYMAaJ 3a 3Ty LIEHY JOCTaBKY C 3aJAEP>KKOH, COTJIACSTCS KYIHTh 110 9TOH LieHe
HKCIIPEcC-OCTaBKY (BEIb JUIS BCEX HKCIIPECC-I0CTaBKa IPHHOCHUT enlé OobIee yI0BOIBCTBHIE, YEM JOCTABKA C
3aIepPIKKOIi), HO UpMe Tellephb He MPUAETCS MIIATUTD 32 XpaHEHUE MOIapKOB.

Ecnu e mpoaBaTh TOJIBKO 3KCIPECC-I0CTaBKY, TO CKiaj GprupMe BoOOIe He Hy)KeH. 3HAYHT, SMHCTBEHHBIN [IaHC
MIOJY4UTH BBITOY OT CKJIaJa — OKa3bIBaTh 00€ yCIyTH.

Ilycts $P_{0} $ — mena sxcupecc-nocraBku, $P_{1} $ — 1eHa gocraBku ¢ 3aepPKKONA.
Borateie npeamouryt skcmpecc, eciau $P_{0} -P_{1} \le 308$.
Benubie npeamnouryt skcrpecc, eciu $P_{0} -P_ {1} \le 58.

3ameTnM, 4TO eciiu GeHbIe IPEANOYUTAIOT IKCIPECE, TO U Goratsie Toxe. [103TOMY, KO MBI BBISICHHIIH, YTO JIOJDKHBI
OKa3bIBaTh 00€ YCIYTH, TO IICHBI JIOJDKHBI OBITh TAKUMH, YTO0BI OEHBIC MIPEIIIOUNTAITN 3aJIEPXKKY, a Gorarsie —
skcmpecc: $5

Takum o6paszoM, Gprupma BeiOupaet 3HadeHus $P_ 0% u $P_1$ 13 MHOKeCTBA, ONUCHIBAEMOTO CHCTEMOM HEPABEHCTR
\[\left\{\begin{array} {I} {5
Tak, 4to0sI ee puObLIb $\pi =(P_{0} -5)N+(P_{1} -5-5)N-3N$ Gbuia MakcuMaibHa.

ITokaxxeM, uto XOTst 661 oHO U3 HepaBeHCTB $P_ {0} \le 55%, $P_ {1} \le 208 BBIMOIHEHO KaK PaBEHCTBO.
Ipeanonokum, 4To 3TO HE TaK, 1 00a OHU BBIMOJHCHBI KAK CTPOTHE HEPABCHCTBA. Y BEJIMYUM 00€ IICHbI Ha
OJIMHAKOBYIO MAJICHBKYIO BEINYMHY. Bce HepaBeHCTBa HalICH CHCTEMBI [TPH STOM IIPOIOJIKAT BBIMOJIHATHCS (TO €CTh
HOBBIC [[CHBI IPUHAIICKAT JOIYCTHMOMY MHOYXECTBY), OJJHAKO MPUOBLIb BEIPACTET — 3HAYUT, M3HAYAIBHAS CUTYAIIUs
He ObLIa ONTHMYMOM.

HUrax, B ontumy™me X0Ts Obl 01HO 13 HepaBeHCTB $P {0} \le 558, $P_ {1} \le 20$BbImonHeHO Kak paBeHCTBO. OHAKO U3
yeaosuit $P_{0} -P_ {1} \le 308u $P_ {1} \le 20$ momyuaem, ato $P_{0} \le 30+P_{1} \le 30-+20=508.

3naunrt, $P_{0} $ He MoxeT paBHATBCS 55. Takum 00pa3oM, Kak paBEHCTBO MOJKET OBITH BBIITOJIHEHO TOJIBKO
uepaserctBo $P_ {1} \le 20$. Utak, $P_ {1} =20$.

3nauur, $5

B utore nosyuaem, 4to uist GUPMBI SBISIETCS] ONMTUMANIBHBIM yeTaHOBUTH HeHbl $P {0} =50$ u $P_ {1} =208.
ITpu6bLTs ipH 3TOM cocTaBUT $52N§, uTo GoJblie, YeM B ciiydae apeH bl Mprbopa, 1 TeM OoJiee OOIbINE, YeM B MyHKTE
a). 3HaunT, prupMa BOCIIOIB3YETCS TOIBKO BTOPBIM IPETIOKECHHEM.
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