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OT00pouHbIii 3TAN

Bbl mpucrymaere k BbllOJIHEHUIO 3anaHui Onumnuanel mkosnbHUKOB PAHXul'C.

Hpe;xz[e, yeM Bl HAaYHCTC, OPIrKOMHUTECT IIPOCUT ITIO3HAKOMUTLCA C HHCTPYKHHCﬁ:

1.

BbI MoskeTe BBINOTHATH 3aJJaHUs U 3arpyKaTh padoTy 10 OKOHYAHUs mpuema padbot B 23:59

0 MOCKOBCKOMY BpemeHH 17 Hosa0pst 2022 rona. MHoro Taiimepa HeT.

PexoMenayem 3arpy3uth paboTy He MeHee 4eM 3a | yac 10 okoHuaHus npuema padot: B 00:00

0 MOCKOBCKOMY BpemeHH 18 HosiOpst 2022 roma cuctema 3a0JIOKHpyeT MPUEM padoT

ABTOMATHYECKHU.

[Topsimok oopmiieHUs: pabOTHI:

3.1. Co3naTh HOBBIH (haiis B TEKCTOBOM penakrope (Hampumep, MS Word).

3.2. Hactpouts mpudt Times New Roman, Arial wiu npyroii oomieynorpeOumblii, kerib 12
6o 14, mexxayctpounsiii uaTepBan 1,15 mubo 1,5, ab3anuslit orerym 1,25.

3.3. BHecT OTBeTHI U peleHus, coOI0aas HyMEpaluo 3a/laHuil U TopsAIoK. UepTexu u
MaTeMaTHYeCKUe pacueThl MOTYT OBITH ceNaHbl Ha Oenbix jucrax (opmara A4,
OTCKaHMPOBAHBI U MPUKPEIUICHBI K OCHOBHOMY (pailny paboThI.

3.4. Beyienutb HOMEpa 3aJaHuid TTOTYKHUPHBIM IPH(PTOM.

3.5. IlpoBeputsb cobmoeHNe TpeOOBaHUH K 00BEMY, €CIIM OHH YKa3aHbI B 3a/IaHHH.

3.6. ITpoBepuTh, 9TO JIJIS IPOBEPSIONINX pab0Ta AaHOHUMHA: HUT/IC HET YKa3aHUsI Ha JIMYHOCTh
aBTOpA, IMIHOCTH HACTABHHKA.

[Topsimok coxpaHeHus: pabOTHI:

4.1. ITpoBeputs, 4TO B daiiie ¢ 0OTBETaMHU U PEUICHUSIMH BCE KOPPEKTHO.

4.2. Coxpanuts ¢aitn B ¢popmare PDF. Hanpumep, nopsnok apeiicteuii s MS WORD:
daitn—>Coxpanuth Kak...—>Tum ¢aiina PDF (*pdf).

4.3. OTkpeITh co3maHHbId ¢aitn B hopmate PDF. IlpoBeputh, 4TO NpU COXpaHEHWH HE
HU3MEHUIIOCh OTOOpaKEHUE DTIEMEHTOB TEKCTa U rpauKu (TpU HATUYHH).

[Topsimok 3arpy3Ku padoTHI.

5.1. 3aiitu B JInunblii KaOMHET MO JIOTUHY U MAPOJIO.

5.2. HaxxaTb KHOIIKY «3arpy3uTb OTBETbI» B pazziesnie Npodust oMuMINabI.

5.3. BeiOparts ¢aiin ¢ oTBeTamu u pemeHusiMu B opmare PDF st 3arpy3ku.

5.4. IlpoBepuTh MOJy4YeHHE aBTOMATUYECKOTO IHChbMA, HAIPaBJISIEMOrO CHCTEMOM Ha
AJIEKTPOHHYIO TIOUTY TIPH 3arpy3ke padoThI.

5.5. Haxxate CTRL+F5 mis oOHOBICHHS cTpaHuibl JImaHoro KabuHeTa.


https://olymp.ranepa.ru/shkolnik/olimpiada/lichnyj-kabinet

5.6.

OTkpbITh B JIMYHOM KaOWHETE 3arpyKeHHBIH (aiiil U MPOBEPUTH KOPPEKTHOCTH €T0
oroOpaxkeHus.. PaboThl, HampaBieHHBIE TIOOBIM IPYTrUM CIOCOO, B TOM YHCIE IO
3JIEKTPOHHOM MOYTE, HE OLICHUBAKOTCA.

Bpl MOkeTe OTMETUTh HAaCTaBHMKA, KOTOPBIM MOMOI MOATrOTOBUTHCA. 11 3TOrO B moue,

KOTOPOE TOSIBUTCS TIOCIIE 3arpy3Kd pabOThI, BIUIIUTE €ro (pamMuiinio, UM U OT4eCTBO. B

ciryuae Bameit mo6eapi/mipu3epcTBa i Hero 6yaeT chopMUpOBaH cepTU(HUKAT.
HactaBHUKOM MOXET OBITh YKa3aH y4YUTEIb, PENETUTOP, IEHaror JIONOJHHTEIBHOTO
o0pa3oBaHus U JIp. — JIFO00 YeTI0BEK, KOTOPHI OKa3aJl HAaMOOJIbIIIE BIUSHIE Ha MTOJTOTOBKY.
BaxHble 3aMe4yaHus:

7.1.

7.2.

7.3.

7.4.

7.5.

[Tocne 3arpy3ku pabotsl y Bac ecth 24 gaca (niu MeHbIIIE, €CITU 10 KOHIIA mpuemMa paboT
OCTaJIOCh MEHBIIIC BPEMEHHU ) Ha IPOBEPKY 3arpyKEHHOTO (aiiia u ero 3ameHy (cMm. 1. 5).
[To xaxxgomMy MpoUII0 MOKHO OTIPAaBUTH Ha MPOBEPKY Toibko 1 ¢aitn. Ilpu 3amene
¢aiina (cm. . 7.1.) paHee 3arpykeHHbIN OyIeT yAaJCH U 3aMCHECH Ha HOBBIH.

daiin HeOOXOIUMO UMEHHO coxpaHuTh B hopmare PDF: npu mpocToM nepernmeHoBaHUT
pacmupenus Ha PDF 6e3 koHBepTaiuu oH cTaHOBUTCS HeunTaeM. Takas pabora Oyxaer
aHHYJIHPOBaHA.

PaGota BbIMONHSAETCS TONBKO CaMOCTOSITENbHO. KOJJIEKTUBHO BBIMOJIHEHHBIE PAOOTHI
OyayT aHHYJIHPOBAHBI.

Pabora ¢ ucmonp30BaHMEM 3aMMCTBOBAaHUI 0€3 yKa3aHHS CCHUIKA Ha TEPBOMCTOYHHK
OyZeT aHHyJIMPOBaHA.

[lepBorcTouHMKaMu MOTYT OBITH. Hay4HbIE pPaOOTHI, CTAaThH, OIYyOJIMKOBAHHBIC B
peuensupyembix BAK HayuHBIX M3MaHUAX 00 HHICKCHPYeMbIX B SCOpus wiu Web of
Science, HopMaTHBHbIEC TIpaBOBbIe akThl ¥ Jp. CChUIKM Ha cTaThu O3 yKa3aHUs aBTOpa
HE SIBJISIOTCS KOPPEKTHBIMHU.

Y paunoro y4actus!



3amaya 1. MakcumyM 15 6asiioB

B Hebob1oM ropoake cxoasrces nomnapHo B myHkrax A, B u C Tpu ocHOBHbBIE PSMOJIMHEWHBIE
Maructpaid. B ropose mocrpoeHa KosblieBas aBTOAOPOra, KOTOpas TakKkKe IMPOXOJIUT 4Yepe3
nyHKTBl A, B u C u ipencrasiiseT co0oil OKpyKHOCTh. J[TMHA MarucTpaieil BHyTpU OKPYKHOCTH
cocraBinseT 7, 8 m 9 kwiomeTpoB. B 1eHTpe 3TOil OKPY)XKHOCTH paclojoKeHa MeCTHas
JOCTOIIPUMEYATENbHOCTD - TeebalHsa. BHyTpu ropoaa packuHyJscs IpeKpacHblii 60TaHUUYECKHUM
cajl, TEPPUTOPUIO KOTOPOrO OTPaHMYMBACT KUBAs MU3rOPOAb U3 KHUIIAPUCOB, BBICA)KECHHBIX II0
HEKOTOPOU OKPY>KHOCTH, TaK YTO U3rOPOJb TOJIBKO OJMH Pa3 BILIOTHYIO IPUMBIKAET K KAKIOU U3
Marucrpaiei. Binactu ropoja miaHupyrOT IOCTPOUTH HABECHOM IEIMIEXOIHBIA MOCTHK U3 CAMOT0O
HeHTpa OOTaHWYECKOro cajna mpsMo K TenebamnHe. BpluucinuTe miaHupyeMmble pacxojbl Ha
CTPOUTENIBCTBO 3TOI'0 MOCTHKA, €ciid OHU cocTaBisA0T 1 000 AeHEKHBIX €AMHHULl U3 pacyeTa Ha
1 KM paccTosTHHS MEXly HEHTPOM OOTAaHMYECKOTO caJla M TeJIeOalTHeH.

Pemenue.

MaremaTtnueckas IOCTaHOBKA 3a/1a4yu:

Croponbsl TpeyroibHUKa paBHBl 7; 8; 9. HallTu paccrosiHue Mexy LEHTpaMy BIHCAHHON U
OIMCAaHHOM OKPYKHOCTSIMH.

Croponsl Tpeyronbauka ABC pasuel: AB =7, BC=8§, AC=09.

O2 — ueHTp BIIUCAHHON OKPYKHOCTH, O1- HEHTp ONMCAHHOW OKPY>KHOCTH.

ITo Teopeme kocuHycoB HaxoauM cosZ(C:

2 V5
49=81+64—2-9-8cosLC—>cosAC=§—>sm4C=—
Sapc = @ =12v5: paanyc ONMCaHHOM OKPYXHOCTH R = i—bsc = % ;
. 28
pajiuyc BIMCAHHOM OKPYKHOCTH I' = —— = V5.
C=25tgri=1
cos2C = 3 945 =F%"
"o pgr S B L -
s A PO,C HAXOMIM —— = tng advin 7 - PC =5.
9 1 3
01KJ_AC—>KC=§—>PK=§; 0.K =+/R? — KC? =ﬁ
0:K = >
s
0,8 = 2
YE
1 4 21
0102 = -4 =-=—
4 5 25
[InanupyemMble pacxomsl:
V21 _ 500V21 _
1ooo-g§ =—F5 1024,7
Orger: 22221 _1024,7.

V5



Kpurepun:

1) BerumcieH paanyc OMCaHHOW OKPYKHOCTH — 3 O

2) BoeruuciieH pajuyc BIUCAHHON OKPYKHOCTH — 3 O

3) BorunciieHbl paanychl BHUCAHHOW U OMHUCAHHOM OKpYKHOCTEH — 7 0

4) BepHO BBIYMCIICHBI PaINyChl BIIMCAHHOW U OMIMCAHHOW OKPYXHOCTEH, X0 BhruncieHus 0,0,
BEpEH, HO JIONYIIEHBI ClIy4aiHbie omuoku, To 10 6

5) [MonHOCTEIO pelIeHre BEpHOE, OTBET BEPHBIiA, TO 15 0

6) Xon penieHns: HeBepeH (HEBEPHO IMOCTaBJICHa MaTeMaTH4eCKas MOCTaHOBKa 3a1aun) - 0 6

3apaua 2. MakcumymMm 10 6a/u10B

Komnanust S 3aHMMaeTcs MPOU3BOJICTBOM M3enuid U3 nepeBa. CTaHKU Ui 00pabOTKH JepeBa
y’K€ U3HOCWINCh, U PYKOBOJACTBO KOMIAHMM PEIIWIo Mpuodpectu HOBbIe. CaM CTaHOK CTOUT
85 000 py0., ero ycranoBka 5 000 py0. B Tabimie HuXe MOKa3aHO pacmpenesieHHue 10X0j1a
KOMIIAaHUM U amopTu3anuu no rogam. Cpok peanuzanuu npoekta 5 jgetr. COBOKYIHbBIN HAJOT Ha
npuobLIL 24 %.

1-w1ii rog | 2-oMi rox | 3-uii rox | 4-biii rox | 5-b1ii roxq
Hoxox (py0.) 20 000 30 000 40 000 50 000 50 000
AmMopTu3anus 7 000 7 000 7 000 7 000 7 000

(a) Kakoii cpok okynaemoctu 000pynoBaHus?
(0) Llenecoobpa3zno u mpuoOpeTeHne JaHHOTO CTaHKa?

Pemrenne

K
dbopMmyna ans pacueTa cpoka okynaemoctu: T = 7, e
T
K-monHas cyMmMa MHBECTHUIIMOHHBIX PACXOJI0B Ha peau3allfio IPOEKTa

D-uncthle nocTyrieHus oT peanu3anuu uHBecT. [IpoekTta 3a nmepuos BpeMeHu
K=croumocts 000pynoBanus + 3aTpaThl HA YCTAHOBKY MallIMHbI

K=85000+5000=90000
D=noxon-naiaoru

xg
Hamnor= X 249
anor=_-" Y0

Hoxoa=190000
Hamor=190000/100*24=45600
[Tu=144400
T=90000/144400/5=3.11

Kpurepuii onenkn:

1.060cHOBaHO MoNy4YeH BepHbIil oTBeT: 10 6amios

2. Nmeercsa BepHast 1IeTIOUKA pacCyXICHHHM M MOJIydyeH BEPHBI OTBET, OJHAKO, HET (GopMyn u
o0BbsicHenuil ([lansl GopMymbl 11 pacuera OKyNaeMOCTH, JJaHbl OOBSICHEHUSI BCEX 3HAUEHUH): 5
6amioB

3. Hanrcansl popmyJibl, €CTh ONPEEICHHbIN X0/ peLIeH s, HO MOJIy4YeH HeBEepHbIN oTBeT 1 Gan
4. Het ¢popmyi, HET ompeneeHHOTo Xo/a pemenus 0 6aos.



3amaya 3. MakcumymM 10 6ass10B

OO0b9HO MBI HaOMIOAEM, YTO MHUPOBOE MPOM3BOJCTBO BAKIMH MPOTHB OTICIBHONW OO0JIe3HH
OCYILECTBIISICTCSI CPABHHUTEIBHO MaJbIM KoJMuecTBOM KommaHuil. IlpeacraBum cebe, d4to
BO3HHMKJIAa HOBasi 00JIE3Hb, MPOTUB KOTOPOIl pa3Hble KOMIIAHMHM HAdald Pa3pabOTKy BaKLWHBI
PaccmotpumM nBa cinyvas:

1) Pemenue o crapre pa3paboTKu NPUHUMAIOT CAMU KOMITAHUU UCXOJS U3 LEIU MaKCUMHU3ALUU
IPUOBLIH;

2) Pemienue o Koau4ecTBE KOMIIAHHM, MPUBICUEHHBIX K MCCIEIOBAaHUSAM, MPUHUMAIOT BIACTH
CTpaH COBMECTHO, UCXO/I U3 KPUTEPUSI MAKCUMH3AIMK O0IIECTBEHHOTO 0J1aroCOCTOSHHUS.

Kak OyayT COOTHOCHUTBCS, Ha Balll B3IJISLI, KOTMYECTBO KOMITAHUH, 3aHUMAIOIINXCS pa3pabOTKO
HOBOH BaKIIMHBI, B 3TUX IBYX ciy4asx? OT yero 3aBUCUT 3T0 cooTHoIIeHue? OO0ocHyiTe.

CxeMa OlleHMBAaHHUS U KPaTKOe pelieHue:

B pemenun OyzneM cuurtaTh, 4TO YMCIO KOMIIAHUN HE BIIUSET HAa MOTPEOUTENbCKUNA W3JIUIIEK,
IIOCKOJIBKY BaKLMHBI SIBJIIIOTCS COLMAIBbHO 3HAUYUMBIM IPOAYKTOM M IIEHBI M O0BbEM HX
IPOM3BOJICTBA PETYJIUPYIOTCS rocynapctBoM. [1o3ToMy Beln4YMHY MOTPEOUTENBCKOIO M3JIMILIKA
MBI HE OYZIEM CpaBHUBATh, COCPEIOTOYMBIINCH HA aHAJIN3€ CTOPOHBI IPOU3BO/ICTBA.

1) Kaxpnass koMnaHus NpUHUMAET pelIeHUWE 00 y4acTUM B HCCIIEJOBaHUSX, OLICHHWBAs CBOU
NOTEHLUAIbHBIE 10X0J U U3JEpKKU. M31epKku Ha HCcae10BaHus MOKHO CUUTAaTh BEJIUYMHOM,
HE 3aBHCAIIEH OT KOJMYECTBA KOMIAHMU. J[0XOX K€ 3aBUCHUT OT NMOTCHIMAIBHOW BBIPYYKH,
KOTOpas. 3aBUCUT B CBOIO Oue€pelb OT YHMCJAa YCHEIIHbIX B pa3pabOTKe KOMIIAHWM, U OT
BEPOATHOCTH YCIIEXa CaMOW KOMIIaHUH.

JU1e IpOCTOTBHI MOXKEM CUYMTaTh, YTO BCE NOTEHIMATIbHBIE (PUPMBI-Pa3paOOTUUKU OJMHAKOBBI U
IpU NPUHATUN pelIeHuH 00 yd4acTuH (IpU MaKCUMHU3ALUKM NPUOBUIN) BHIOMPAIOT ONTUMAJIbHBIN
OJIMHAKOBBII YPOBEHb MHBECTULIUN, KOTOPOMY COOTBETCTBYET OAMHAKOBAsI BEPOSITHOCTD yCIIEXA.
Kaxnas ¢upma Oyaer mpUHMMaTh pelIEHHE O CTapTe pa3pabdOTKH, €CIU WX IMOTEHLHaIbHas
npuObUIb OyzneT HeoTpularenbHa. [Ipu pocre unciaa KOMIaHUM, y4acTBYIOIIMX B pa3paboTke,
MOKEM 3aMETUTh, YTO OYAET CHUXAThCSl BEJIMYMHA J10XOAAa KaKJIO0M KOMIIAaHWHU, MOCKOJBbKY
MOTEHILIMAIbHO BO3MOYKHAS BBIPYYKa CO BCEro phIHKA OYyJEeT ACNUTHCA MEXAY OOJIBLIINM YHCIOM
KommaHui. Takum 00pa3oM, B paBHOBECHH MOXKHO 0XKHUJaTh, UTO B pa3pabOTKax MpUMYT yyacTue
CTOJIBKO KOMIIAaHMH, YTO OXHJaemas NpHObUIb KaxJoW Oyzaer JmOO paBHOM Hymio, 160
HACTOJIBKO MOJIOKUTEJIBHOM, UTO BXO/I €1l€ OIHOM KOMIIAaHUH MPUBEIET K YOBITKAM Y BCEX.

2) Korpa BnacTH NPUHUMAIOT peLIEHHE, OHM OepyT B pacueT COBOKYIHbBIE MOTEHIHAIbHbIC
JOXObl M M3AEpKKM KommnaHuil. [loATOMy OHHM y4YUTBIBAIOT, YTO BXOJ HOBOM KOMIIAaHUU
OTPULATENIPHO BIUSET Ha MOTEHUHUAIbHBIE JOXOJbl APYrUX KommaHui. Tak, mpu pocre yucia
KOMIIaHU, HanpuMep, B J1Ba pa3a, IPOUCXOIUT POCT 3aTpaT Ha UCCIIEIOBAaHUS TOKE B JBa pasa,
HO BEPOSATHOCTH yCIiexa, OIpeiesstonias COBOKYITHBIHN JOX0/ BCEX KOMITaHUH, pacTeT Me/ICHHEE.
Takum o0pa3oM, B 3TOM CiIy4yae YWCIO KOMIAHWWA OyneT perynupoBaTbcs U He OyneT
IPOUCXOIUTh N30BITOYHOTO BXO/a, KaK B ciryyae 1).

O0ocHOBaHMe YN CJIA KOMIIAHUH B KAXKI0M cJIy4yae — S 0a/10B.



3anaua 4. Makcumym 15 6asioB

Tpeiinep nponaér akuuu. M3BeCcTHO, YTO aKIIUU IPOJAIOTCA OAMH pa3 B MECSL KPOME JIeTa, KOT1a
Tpenaep orabixaer. Ilocie 5JKOHOMUUYECKOro aHaIn3a U BHECEHMS! PE3YJIbTATOB IIPOILEIIIET0 ro1a
B TaOJIMILYy 110 MeCSIaM, BBISICHIIIOCH, YTO KOJTMYECTBA POIAHHBIX aKIIUI OTBEYAET MarHueCKOMY
kBagpaty 3*3. Ilpum 5TOM umcia B KBaJapare YHUKAIbHBI, O0pa3yrOT IMOCIEIOBATEIBHOCTh C
pasHuueil B enuHuny. OgHO M3 uucen paBHO 31, cymMMa IO CTpOKaM, CTOJOLAM U JABYM
JiaroHassM kBaapara 102.

Cents6pp | JlexaOpb Mapt

OxkTs0pb SluBapp Anpenb

Hos6pn deBpaiib Maii

HaﬁHHTe KaKO€ KOJIHNYCCTBO aKI_[I/Iﬁ IMpoaaBaJiIoChb KaKJIbIM MECSI M 3alI0JIHUTE YHCIaMU STYCHKH
JaHHOTI'O KBaJpaTta.

Pemrenne:

[Ipocymmupyem Tpu CTPOKM B KBajpare, TOT/a 3Ta cymMma oueBHAHO paBHa 306. C npyroi
CTOPOHBI, IOCKOJIBKY YHCIa B KBajpaTe 00pa3yroT MOC/IEA0BaTEIbHOCTh C Pa3HULICH B €AMHULLY,
TO BOCIOJIb30BaBUINCH apU(PMETUUECKON MPOTrpeccuei, rae MepBblil WieH — 3TO MUHUMAaJIbHOE
YHCII0 B KBajipaTe (Ha30BEM €ro a), a MaKCUMaJlbHbIHM 3JIeMEHT KBajiparta Torja a + 8.

a+@+8) 9 — 306
2

Toraa a = 30, snemenTsl kBajgpata ot 30 10 38, KOTOpbIE MOKHO PacCTaBUTh, HAIIPUMEDP TAKUM
obpa3zom:
373233
30 34 38
353631
Kpurepun:
Haxoxxnenune Bcex umceln: 5 6aiioB
[Tpumep mpaBUIBHOTO paccTaBieHus B kBajpate: 10 6aioB



3amaya 5. MakcumyM 15 6asiioB

[Tpanmeyuika-6aHKUpP OCTaBUII HOBOPOXKIEHHOMY IMPaBHYKY HaciencTso. [lo ycrnoButo qorosopa
¢ OaHKOM CyMMa Ha cueTy MnpaBHyKa yBeinuuBaetcs. Kaxapli roJ, Ha CIEIYIOUIUN ToCe JHS
pPOXICHHSI JeHb, K TEKymeld cymme mobapnsercs Ha | MWuUMOH pyOriei Oombline, dYeM
B IIpenbInymuid ro. Takum 0o0pa3oM eciii M3HAYaIbHO Ha cueTy OBbLI HOJb pyOIieH, uepe3 roj
+ 1 mwmnoH pyosiei, yepe3 2 roaa 1 + 2 mwuinona, yepes 3 roga 1 + 2 + 3 u 1. 1. [1o ycnousim
JIOTOBOpa MPOLECC OCTAHOBUTCS, M MPABHYK MOJIYYUT NEHBI'M TOTJA, KOTrJa CymMMa Ha CUeTy
OKa)XeTCS TPEX3HAYHBIM YHCIIOM, COCTOSIIIIMM U3 TPEX OJAMHAKOBBIX LUDP.

CKOJIBKO JIET UCTIOJTHUTCS MPaBHYKY, KOTJa YCIOBHS 10TOBOpa OYAYT BBIMOTHEHbI?

Pemenue:

Tak Kak 4MCI0 COCTOMT M3 OJMHAKOBBIX (P, €ro MOKHO MpPEeACTaBUTH B BUE 111 yMHOXUTH
Ha a. CormacHO YCIOBUIO 3aJauyd, TaKO€ K€ 4YHUCIO JIOJDKHO IIOJIydarcs Kak cymma
apudmMeTnueckor nporpeccuu. [1epBriii 351IeMeHT nporpeccud 1, mocaeaHui N U YUCII0 JIEMEHTOB
B IIPOTPECCUH, Toraa Tak kak 111 =3 * 37:

nn+1)=2%x3x37xa

Tak kak 37 3To mpoctoe yncio, a n(n + 1) /2 momxuo 6erTe Menbiie 1000, Torna mudo n + 1 =37,
6o n = 37. [lpoBepkoil yOexgaemcsi, uto n = 36, a HEOOXOAMMOE TPEX3HAYHOE YUCIIO,
COCTOSIIIEE U3 OJUHAKOBBIX HU(P 3TO 666.

Kpurepun:

BepHoe cocTtaBneHHOE ypaBHEHUE B IENbIX YUCIIAX: 5 OaIoB;

BepHhriit oTBeT: 5 6aios;

AHanm3 ypaBHEHHUS U IOKA3aTeIIbCTBO OTCYTCTBHS APYTUX BAPUAHTOB: 5 0aLIOB.

3apaua 6. Makcumym 20 6a/u10B

Caernana yBepeHa, 4To Jito00il IpeicTaBUTeNb KOIauybuX MOXKET OBbITh MHTEPECEH €H AJIs IBYX
1esiell — JIOBIM MBI U MpoBeaeHHus KoToTepanuu. Mcxos u3 atux coodbpaxenuit, CperiaHa
NPUHSIA pelIeHne IpUoOpecTH 2 KOTAT, KXl U3 KOTOPHIX C PaBHON BEPOSITHOCTHIO MOKET
okaszaTbcs MO0 caMiioM, JInbo caMkoil. HenenbHas KpuBas MpOM3BOJICTBEHHBIX BO3MOXKHOCTEN
camuoB uMmeer BuI M=64-K?, a camox M=40-2K, rie M — KOJIM4eCTBO MOMMAHHBIX MBIIICH 3a
Hezemno, a K — KoanmuecTBo 4yacoB, MOCBALICHHBIX KOTOTEPAUH.

(a) Onpenenure, 4eMy paBHO MaKCHUMaJIbHOE KOJIMYECTBO MBIIIEH, KOTOPbIE MOTJIM OBl MOMMaTh
2 KOTEHKa 3a HEJIEJII0 MPH ONTUMAJIbHOM JIJIs 3TOM 1€ KOMOMHAIIMU CaMIIOB U CaMOK.

(0) Onmnpenenure, Kakoe KOJIMYECTBO pPAa3IMUHBIX BAapUAaHTOB COBMECTHOM  KpUBOM
IIPOM3BOJICTBEHHBIX BO3MOXHOCTEHN ecTh y CBeTIaHbl Ipy NPUOOPETEHUH 2 KOTSIT.

(B) Onpenenure aHaIUTUYECKUN U TpaduyecKUuil BUJ COBMECTHOW KPHUBOM IPOU3BOJCTBEHHBIX
BO3MOXHOCTEH 2 KOTAT JUIA KaX/10i U3 BO3MOXKHBIX KOMOMHAIMI CaMIIOB U CAMOK.

(r) Ilo urory mpoaasen KOTAT JOCTABHIJI 3aKa3, COCTOAILMMI U3 camila U CaMKH, HO BMECTE C TEM
3aMeTHJI, 4TO y caMIlia ecTh OpaT Onm3Hel, kotoporo CBeTiiaHa MOXKET OeCIIaTHO MOJIYYUTh B
cBou a00phie pyku. OmnpenenuTe aHATUTHUECKUH M Tpa@HUuecKuil BHJ COBMECTHOM KpUBOM
IIPOU3BOJICTBEHHBIX BO3MOXHOCTEH, ecnu (CBeTiaHa COrJacuTCs Ha IPENIOKEHUE IPUHATH
TPETHETO KOTEHKA.



Peienne:
1. Camer srydinie TOBUT MBITIEH, yeM camka. OIH caMell ClIocoOeH moiMarh 64 MBIIIH, CaMKa —

40. MakcuManbHOE KOJIMYECTBO MBIIIEH, KOTOPOE MOTJIM Obl MOMMAaTh 2 KOTEHKA 3a HEIEIIO —
642=128.

Oteer: 128 (1 6amn)

2. CymectByeT 3 pa3nuuyHbiX Bapuanta coBmectHoi KIIB: aBa camiia, 1Be camMku, caMKa 1

cameil.
OtBet: 3 (1 6ayn)

3. e camxu ¢ KIIB M = 40 — 2K. KIIB nuHelHbI ¢ OAMHAKOBBIMU aJIbTEPHATHBHBIMU
uznepxkamu. CknanpiBas nnausuayanbaeie KIIB, momyyaem, uto KIIB nByx camok:. M=80-2K,
K <40.

OtBer: M = 80 — 2K, K <40. (1 6amna)

HBa camma ¢ KIIB M=64-K*2. KIIB uMe0T MOHOTOHHO BO3pacTalollue albTEepHATHBHBIC
U3JIEPKKH, KOTOpble coBmagaroT npu kaxaom K 1=K 2. YtoObl momyuuTh MakCUMallbHOE
kommgectBo M st kaxnoro 3uadenus K, seioupars K 1=K 2=0.5K. CoBmectnas KIIB nByx
camIIOB Oy/IeT UMETh BUI:

M=64-K_1"2+64-K_2"2=128-0.25K"2-0.25K"2=128-0.5K"2
OtBer: M=128-0.5K"2,K<16 (3 6asm1a)

Camenr ¢ KIIB M=64-K*2 u camka ¢ KIIB M=40-2K. AnbrepHaTUBHBIC H3JICPKKU camila
AN=2K 1, a camxu AU=2. [lonyyaem, 4ro

K<1:K 1=K,K 2=0;

I<K<21:K 1=1,K 2=K-1;

21<K<28:K 1=K-20,K_2=20.

[ToncraBnsss naHHble 3HaueHus B ¢yHkuuio M=M_1+M 2=64-K_1"2+40-2K 2, nomydaem
coBmectHyo KIIB camua n camku:
M=104-K"2,K<1
M=105-2K,1<K<21
M=40K-K"2-336,21<K<28
OtBer: M=104-K"2,K<1
M=105-2K,1<K<21
M=40K-K"2-336, 21<K<28 (5 6anoB)

4. 3amaga cBoguTcs K moucky cobmectHoit KIIB mis Tpex nHAMBUAYaTbHBIX QYHKIIUI:
M=40-2K, M=64-K"2, M=64-K"2. O4eBHIHO, 4TO 3a/1a4y MOKHO YIPOCTUTH, CIIOKUB
coBmecTHy0 KIIB nByx camioB u3 npouutoro nynkra M=128-0.5K”2 ¢ KIIB onHolt camkw.
Cawmiipl ¢ KIIB M=128-0.5K”2 u camka ¢ KIIB M=40-2K. AnbTepHaTUBHbIE U3IEPKKU CaMIIOB
AN=K 1, camxu — 2. [lonyuaem, 4To:

K<2:K 1=K,K 2=0

2<K<22:K 1=2,K 2=K-2



22<K<36:K 1=K-20, K_2=20.
[ToncraBmss nanubie 3HaueHus B pyakiuo M=128-0.5K_1"2+40-2K 2, moixy4aem COBMECTHYIO
KIIB camua u camku:
M=168-0.5K"2, K<2
M=170-2K, 2<K<22
M=20K-0.5K"2-72, 22<K<36
OtBer: M=168-0.5K"2, K<2 (3 6anna)
M=170-2K, 2<K<22 (3 6anna)
M=20K-0.5K"2-72, 22<K<36 (3 Oamna).
ApudmeTndeckrne OmUOKH, KOTOPhIE HE MPUBEIH K MCKAKCHHUIO CMBICIA 3aaadyu — mTpad 2
Oasna.

3apaua 7. Makcumym 15 6as1oB

HexoTopsie mpon3BoauTE N TOBAPOB JIFOKC-CETMEHTA CO3AA0T MCKYCCTBEHHBIHN JIe(DUIIUT HAa CBOU
TOBapbl. B 4acTHOCTH, Tak MOCTYHAalOT HEKOTOphle OpeHnbl IBelmapckux dvacoB. OOnanas
JIOCTaTOYHBIMH TPYAOBBIMU M KaNHUTAIbHBIMU PECYpCaMU, OHU MPOU3BOIAT 4Yachl B MEHbILEM
KOJIMUECTBE, 4Y€M TOTOBBI MPUOOpECTH MOTpeOuTeNnu mpu HeKoTopou IeHe. Hampumep,
norpedburenu roroBel npuodpectu npu 1eHe 15 000 genexupix enuuui 3 000 3Kx3eMIUISIPOB
4acoB, a GUpMa MPOU3BOTUT U MPOJIAET TONIBKO 200 3K3eMIUISPOB.

(a) OObscHuTE, MMOYEMY HEKOTOpble (DUPMBI MOTYT TPHUACPKUBATHCS IOJAOOHON CTpaTeruu,
€XKEr0JIHO OTKAa3bIBAsCh OT YACTH NMPUOBLIN, KOTOPYIO OHU MOTYT FapaHTUPOBAHHO MOIYYUTb.
Jaxe ecnu mogoOHBIE 4Yachl €CTh B HAIMYUHU, MOTPEOUTENb, TOTOBBIH KYMUTh HMX, MOXKET
CTOJKHYTbCSI C TE€M, 4YTO COTPYJHUKM KOMIIAHUM OyIyT HacTauBaTh Ha MPOBEICHUU
co0eceoBaHUs C TMOKyHaTeleM Iepell OCYIIECTBICHHEM TMpoAaxu dYacoB. Hampuwmep,
COTPYIHUKH KOMIIAHUM MOTYT TOMHTEPECOBATHCA OMNBITOM B3aUMOJICHCTBUSL TOKYIATEIs
C TOBapamH 3TOH (UPMBI, U, €CTIM OKaKETCS, YTO MOKYHaTellb He UMEET UCTOPUU MOKYIOK YacOB
ATON KOMIIAHUH, TO EMY MOT'YT OTKa3aTh B IPUOOPETEHUU YacOB.

(0) O6BsacHUTE, TOUEMY HEKOTOPbIE (PUPMBI MOT'YT MPUAEPKUBAThCS I0J00HOM cTpaTernu. Kakue
y TaHHOU CTpaTeruu ecTh npeumyiiectBa? Kakue y maHHOM CTpaTeruu eCTh HEJIOCTATKU?

Pemenue:

@upmMBl MOTYT CO34aBaTh HMCKYCCTBEHHBIM Je(QUIUT Ha TOBapbl POCKOILIHM, YTO IO3BOJISET
Ipo/1aBaTh MOJOOHBIE TOBAPHI C BHICOKOI 100aBIeHHOM cTouMOoCThio B Oynymem. Eciu nponath
BCEM JKEJIAIOIIMM 4achl CETOIHS IO TEKYIIEH IIEHE, TO €CTb BEPOSTHOCTb, YTO B CIEAYIOLLEM
Nnepruoac JIran HE 6YJIYT T'OTOBEBI TAKKE€ OXOTHO IJNIATUTh OTHOCUTEJIILHO BEICOKYIO LICHY 3a TOBAPLbI
TON QupMbl. VICKycCTBEHHBIN AeQUIMT AenaeT ToBap Oojee peIKUM, YTO B CBOIO OYepenb
MOBBIIIAET UMUK TPOU3BOIUTENS M TO3BOJIsET (OPMHUPOBATH JOOABIEHHYIO CTOMMOCTB. (5
0ayIoB)

[TpyHMMarOTCS U IpyTrUe pa3yMHbIE HJIEU.

(b) TlpemmymectBa — Oosiee THIATEIHHO BBHIOMPATh KJIMEHTOB, YTO TMPEMATCTBYET
BO3HUKHOBEHHIO BTOPUYHOIO DPBIHKA U COXpaHSeT PBIHOYHYIO BiacTh (upmbl (5 06amios),
MO3BOJISIET KIMEHTaM MOYYBCTBOBATh c€0s1 yUaCTHHUKaMM YHUKAJIBHOTO cooOluiectBa (5 6asioB).
HenocraTtku — moBbIIaeT TpaH3aKLIMOHHBIE U3IEPIKKH [T KIIMEHTOB (5 6alioB).

3a myHKT (b) He 6osee 10 6amnos. [IpuHUMarOTCS U ApyTUe pa3yMHBIE UICH.



