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3aaui Ha ONITUMAJIBHBIN BHIOOD

1. 3amanme 17 Ne 508236. B 1-e kiaccsl nocrymnaer 45 yenoBek: 20 ManbuukoB U 25 neBouek. Mx
pacnpenenuig o ABYM KjaccaM: B OIHOM JIOJKHO MOJIYYUThes 22 yenoBeka, a B ipyromM — 23. Ilocne
pacnpezieNieHus] TOCYUTAIN MPOIEHT IEBOYEK B KAXKIOM KJlacce U MOMydeHHbIe Yrcia cloxuiu. Kakum
JIOJKHO OBIThH pacIpeesieHne Mo KjaccaM, 4TOObI TTOJTy4eHHAs CyMMa ObliTa HanOoJIbIei?

Pemenue.
Penrenne 1. Bmecto cymMMapHOTo MpoIieHTa OyieM CUUTaTh CyMMAapHYIO JOJIO JICBOUEK — OUCBUIHO, 3TH YHCIIA OTIHUYAIOTCS
B 100 pa3 u IOCTUTaIOT CBOEro MakCUMyMa OJHOBpeMeHHo. Kaxnas neBodka B Kjacce U3 22 4eloBeK COCTaBIsET ﬁ OT 00IIETO

1

Yurciia y4aluxcs B 3TOM KJIacCe, a B KJIaCCE U3 23 4emoBeK — g oT 06HICFO qyuciia yqaluxcs. 3Ha‘lI/IT, €CJIM IIOMCHATHh MCCTaMU

JIEBOYKY M3 OOJIBIIIETO KJIacca W MATbUMKA M3 MEHBIIIETO, CYMMApHBIH MPOIIEHT IEBOYCK BeIpacTeT. TakuM 06pa3oM, MaKCHMYM 0~
CTHTAETCsl, KOIJa BCe TMOA00HBIE MEPECTAHOBKU CJIENIAHbl, TO €CTh, KOTJa MEHBIIMN KJIACC MOJHOCTBIO COCTOMT U3 JIEBOYEK, a B
OouibIIeEM Ki1acce — 3 1eBOUYKHU U 20 MaJIbUYUKOB.

Pemenwue 2. ITycTs B MEHBIIHH KiTace pactpeeseHo x aesodek (rae 2 < x < 22), toraa B GONBIIHIA KIacc MOMano (25 —x)

X 25 —x X 25

22 + 23 506 + 23
HYI0 (YHKITUIO C TIOJIOKUTEIBHBIM YTIIOBBIM K03 pummeHToM. 3HaUuT, 3Ta QYHKIUS JOCTUTAaeT CBOETO HanOOMBIIero 3HaYeHUS Ha
TpaBoOM KOHIIe PoMexyTKa [2; 22], To ecth mpu X = 22. Takum 006pa30oM, MEHBIIINH KIACC MTOJHOCTHIO JODKEH COCTOSATh U3 Je-
BOYEK, a B 0OJILIIEM KJIacCe JOJDKHO OBITEH 3 1eBOUYKH U 20 MaJIbUYHUKOB.

OtBet: B onHOM Kiacce — 22 1€BOUKH, B IpyToM — 3 A€BOYKH U 20 MaJIbUUKOB.

JCBOYCK. 3Ha‘H/IT, CyMMapHas A0Ji JCBOYCK B JIBYX KJlaCCaX paBHaA " OpeACTaBIIACT c000l THHEMH-

2. 3aganue 17 Ne 513301. B nByx o6nactsx ectb o 160 pabounx, Kaxkblii U3 KOTOPBIX TOTOB TPY-
TUTHCS 110 5 4acOB B CYTKH Ha J0ObIYE aTIOMUHUS WM HUKeNs. B mepBoit oOmactu onuH pabouunit 3a

yac goowiBaeT 0,1 xr amromunus uinu 0,1 kr Hukens. Bo Bropoii o6macty 1uist 10OBIYM X KT aTIOMHHHS B

JACHDb Tpe6yeTC$I X2 YCJIIOBCKO-9aCOB Tpyaad, a I I[O6I>I‘II/I Y KI' HUKCJIA B ICHb Tpe6yeTcsl _y2 YCJIIOBCKO-

4acoB TpyAa.
Jns HyXZ NPOMBILUIEHHOCTH MOYXHO HMCHOJB30BaTh WM ATIOMHHHM, WM HUKENb, NMpUYéM | Kr
ATIOMUHHS MOKHO 3aMEHUTH | Kr Hukens. Kakyro HanOomblIyl0 Maccy METajsioB MOXHO JOOBITH B

JBYX 00JacTAX CYMMapHO JJIsl HY XK IPOMBIIIIIECHHOCTH?

Pemenue.

ITockonbKy amOMHUHWN W HUKEIh B3aMMO3aMEHSIEMBI, a pabodyue MepBoi 001acTH OJUHAKOBO 3((HEKTUBHO TOOBIBAIOT W AJTIO-
MUHUH, U HUKEJIb, OHU MOTYT JI00BIBATh JIFOOOH M3 MeTa/uIoB. 3a CyTKH uMHU OyaeT 1o0biTo 160 - 5 - 0,1 = 80 kr MeTasna.

[Tycte BO BTOpO# 001acTH amtOMHUHHK J00BIBAIOT X pabounx, a HUKenb — 160 — x pabounx. Torna 3a cyTku oHHM 100yIyT

V' 5X xr amomuaus 1 \/ 5(160 — x) kr Hukens. Haiinem HanGonbiiee 3Hauenue GyHkimn f (X) = V5x+ V800 — 5x s
HaTypalbHBIX X, He Oonpmux 160. Mmeem:

5 5 ~ 5/800—5x—V/5x
2+/5x  2v/800—5x 2 /5x-/800—5x

f)
Haiinem Hynu npou3BOJHOMU:
v 800 —5x = \/5x<:1>\1800—5x: 5x & x = 80.
xe

pu x merpmmx 80 MpoOM3BOIHAS MOJOXKHUTENBHA, a MpH X Oonpmux 80 MPOM3BOMHAS OTpHUIATEIbHA, TOITOMY B Touke 80
(QyHKUHMS JOCTUraeT MakcuMyMa frqx = 40, paBHoOro HauGonbIeMy 3HaUEHNIO QYHKLIMA HA UCCIIELYEMOM IIPOMEXKYTKE.

Tem cambiM, 80 pabounx BTOpO# 001acTH CleAyeT HApaBUTh Ha A00bIYY amoMuHus ¥ 80 — Ha 100br4y yrist. OHu 100y ayT
40 xr metamuia. CoOBMeCTHO pabouue MepBoii u BTopoi obmactu 1o0yayt 120 kr mertana.

OtseT: 120 KT.
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3. 3amanme 17 Ne 513302. Ha kaxkxnom u3 aByx komOuHaToB padoraer mo 100 yenosek. Ha mepBom
KoMOUMHaTe OliH pabounii U3roTaBIuBaeT 3a cMeHy 3 netanu A wim 1 gerans B. Ha BTopom KoMOHHa-

TE€ I U3rOTOBIICHHUS ¢ Aetaneh (u A, u B) Tpebyercs £ uenosexo-cMeH. O6a 9T KOMOHHATA IOCTAB-
JISIFOT JIeTajy Ha KOMOMHAT, 1€ COOMPAIOT U3/eNue, IPUIeM JJIs ero U3roToBJICHUs HykHa 1 nerans A
u 3 neranmu B. [lpu 3ToM KOMOMHATHI JIOTOBAPMBAIOTCS MEXIY COOOW HM3roTaBIMBATh JETAIH Tak,
YTOOBI MOKHO OBLIO COOpaTh HanOOJIbIIEe KOTUUECTBO U31eauil. CKOJIBKO U3/IEIH IPU TAKUX YCIIOBU-

AX MOXET coOpaTh KOMOMHAT 3a CMEHY?

Pemenue.
[IycTs Ha mepBOoM KOMOWMHATE X pabodrX, a Ha BTOPOM KOMOWHATE y pabodnX 3aHATHI Ha MPOW3BOACTBE aeranu A. BHecem
JAHHBIC U3 YCIOBUS B TAOJHITY.

Heramp A JHerans B
KommaectBo KommuectBo Kommgectso KomuuaectBo
YeJIOBEK aeraneu 9eJI0BEK neraneu
IepBas koMOUHAT X 3x 100 —x 100 —x

Bropoii koMGuHaT y vy 100 —y £/ 100 —y
Bcero 3x+ 4y 100 —x+ /100 —y

st mpon3BoaCTBa U3AENN NeTanei Tina B 10mKHO OBITH B TP pa3a Oouiblne aetaneii Thma A:

3(3x+/y) = 100 —x+ /100 —y < x = 104+0,1,/100 — y — 0,3/ (%)

TTycTh s IIT — KOJIMYECTBO W3/IENHii, OHO PABHO KOJHMYECTBY feTaneit Turma A: § = 3xX+ /Y. Bynem uckath Haubonbiiee
BO3MO)KHOE 3HaYEHHE 3TOT0 BBIPAKEHHMS, [TOJICTaBHB B HETO (*):

s=3x+/5=3(1040,1,/100 — y—0,3/3) ++/3) = 3040, 1(/y+31/100 — y).

HanGoubleMy BO3MOKXHOMY 3HAYCHHIO S COOTBETCTBYET Hanboublee 3Havenue f (V) = VY +34/100 —y npu marypans-
HBIX 3Ha4eHMsX y He 6onbimx 100. Umeem:

L 3 JI00—y—3yy
f<y)_2ﬁ_.2\/7100—y_ 2/T00—y- /5

Haiinem Hynu npou3BOJHOM:
/100 —y = 3\/§<:1)\]100—y=9y<:)y= 10.
ye

B HaiineHHO! TOUKe TIPOU3BOHAS MEHSET 3HAK C IUIIOCA HA MHHYC, [TO9TOMY B HEW (PYHKIHS JOCTUraeT MAKCUMYMa, COBIIA/Ia-
IOILEro ¢ HauGOIBIINM 3HaUeHHeM (QyHKIMHK Ha uccaeayemoit oomacti, pasusiv f (10) = v 10+ 3v/90 = 10V 10, npu stom
s = 30+ v/ 10. KomuuecTso neraneii 10mmkHO GbITh HaTypatsabiM wrcaom, 3 < V 10 < 4, nosromy paGoune moryT mponsse-
CTH, camoe OoJiblee, 33 aeranu Thmna A.

U3 (*) maxomgum X = 10 gwen. D10 o3nauaer, uro 10 paGounx mepBoro kombuHara u 10 pabourx BTOPOro KOMOHHATA TOTKHBI

OBITh 3aHSTHI HA MPOU3BOCTBE JIETaNU A, 32 CYTKH OHM NPOM3BEAYT X 33 1T, ocrasurecs 90 pabounx nepBoro kombuHaTa u 90
paboumx BTOPOro KOMOMHATA JIOJDKHBI OBITh 3aHATHI HA IPOU3BOJICTBE JIeTajlel B, 3a CYTKH OHU MPOU3BENYT UX 99 mT.

OtBeT: 33 n3menus.
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4. 3apanue 17 Ne 508257. B 1-e knaccel noctynaet 43 yenopeka: 23 manbunka u 20 aeBouek. Mx
pacnpeeNnuiIn 1o AByM KjlaccaM: B OTHOM JIOJIKHO MOJIydnuThes 22 yenoBeka, a B Apyrom — 21. Tlocne
pacmpeneneHus MOCYUTAIN MPOIEHT MAaJbUMKOB B KaXKJIOM KJIAaCCE€ M TMOJTYUYEHHBIC YMCIA CIOMKWIIH.
Kakum nomxHO OBITH paciipesiesieHue Mo KiiaccaM, YToObl IOJIy4eHHask CyMMa Obljia HanOombIei?

Pemenue.
Penrenne 1. BMecto cymMMapHOTo mpoIeHTa OylIeM CYHTATh CYMMApHYIO IO MalbuAKOB — OUYCBUJIHO, 3TH YUCIIA OTJIMYA-
ores B 100 pa3 ¥ JOCTUTaOT CBOEro MakCMMyMa OJHOBpeMEeHHO. KakIblif MajbuMK B Kjacce U3 22 4eJOBEK COCTaBJISET Z oT

1

o0IIero gucna yJamuxcs B 3TOM Kllacce, a B Kiacce u3 21 gemoBek — ﬁ OT 00IIero yncia yJammxcsi. 3Ha49uT, €CITU TOMEHSTh

MECTaMH1 JCBOYKY M3 MCHBUICTO KjIacCa U MaJibYMKa U3 60J'H>Illel"0, CyMMapHLIfI TIPOUCHT MAJILUYMKOB BBIPACTET. Takum 06pa30M,
MAaKCUMYM OOCTUTACTCs, KOIrJla BCE HO[[O6HI)Ie NEPECTaHOBKU CHCIaHbl, TO €CTbh, KOIla MEHBIINKA KJIACC MOJHOCTBIO COCTOUT W3
MaJIb4UKOB, a B OoubmeM ki1acce — 20 JC€BOYCK U 2 MaJlbYHKa.

Pemrenre 2. [lycth B MeHBIIMHN Kiacc pacmpenerieHo X ManpunkoB (rme 1 < x < 21), torma B Gombhimii Kiacc momano (

X 23 —x X 23

= 77~ T A~ Y IOPEACTABIACT

2T T T ;2

co00¥ TMHEHHYIO (QYHKITHIO C ITOJIOKUTEIHHBIM YTIIOBEIM KO (UIIMEHTOM. 3HAYUT, 3Ta YYHKIHS JOCTHTACT CBOCTO HAHOOIBIIIErO
3HAYEHHs Ha MPaBOM KOHIe mpoMesxyTka [1; 21], To ecth mpu X = 21. Takum 06pa3om, MEHBIIHI KJIACC TIOIHOCTBIO JOJKEH CO-
CTOSITh U3 MAJIBYHMKOB, a B OONBIIEM Kiacce TOKHO OBITh 20 JeBOYKH U 2 MaTb4HKa.

Oteert: B onHoM Kitacce — 21 Manp4uK, B IpyroM — 20 1eBOYCK U 2 MaJIbYHKA.

23 — X) ManbuMKoB. 3HAUMT, CyMMapHas JI0Jis MAJTbYMKOB B JIBYX KJIaccax paBHa

5. 3apanue 17 Ne 509095. dabpuka, nmpousBoasiias NUIEBbIE 1M0y(hadpUKaThl, BBIITYCKAaeT OJIMH-
YUKHU CO CJIEAYIOIMMHU BUJIaMU HAaUMHKU: ATOHAs U TBOpPOKHAs. B maHHON Huke Tabinuie mpHuBeIeHbI
ce0ecTOMMOCTh M OTIIyCKHasl 1I€Ha, a TaK)Ke MMPOU3BOACTBEHHbIE BO3MOXHOCTU (aOpUKU M0 KaXIOMY
BUJy MTPOJYKTa MPH MOJTHOM 3arpy3Ke BCEX MOIIHOCTEH TOJIBKO JaHHBIM BUAOM IPOAYKTA.

CebecronmocTts | OTryckHas nena | [IponsBoncTBeHHbIE

Bun Haunnku
(3a 1 TonHY) (3a 1 ToHHY) BO3MOYXHOCTH

SITOJTBI 70 tBIC. PYO. 100 TBIC. pYO. 90 (ToHH B Mec.)

TBOpOT 100 TsIC. PYO. 135 TsIC. PYO. 75 (ToHH B Mec.)

J1J1s BBITIOJTHEHUST YCIIOBHIA aCCOPTUMEHTHOCTH, KOTOPBIE TPEABSBISIFOTCS TOPTOBBIMU CETSIMH, TIPO-
IOYKIIUU KXIOTO BHJA JOJDKHO OBITh BBIMYIIEHO He MeHee 15 ToHH. [Ipeamonaras, 94To BCsS MPOLyKITHS
($habpuky HaxomuT chpoc (peanusyercs 6e3 ocTaTka), HAMAWTE MAaKCHMAaJIbHO BO3MOXKHYIO MPUOBLIb,
KOTOPYIO MOXET MOJMy4nuTh (pabpuka OT MpOU3BOICTBA OJIMHYMKOB 3a 1 MecsII.
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Pemenwe.

[TycTb X — 10JIs1 MOIITHOCTEH 3aBO/IA, 3aHATHIX MO MPOM3BOACTBO OJMHYMKOB C STOAHOW HAYMHKOM, a y — JIOJIsI MOIITHOCTEH,
3aHATHIX 110/ MPOU3BOJICTBO OJMHYMKOB C TBOPOXKHOI HaunmHkoW. Torma x + y = 1, Ipu 3TOM ONMHYMKOB C STOXHON HAYWHKON
npousBoautcs 90x TOHH, a C TBOPOXKHOM HauMHKOM — 75 y ToHH. Kpome TOro, u3 ycioBHsi aCCOPTUMEHTHOCTH CIIEAYET, YTO

90x > 15 orkyna X > 67 a 75y > 15, oTKyna Y > g [IpuObLTE 3aBOa C OJHOW TOHHBI MPOIYKIUU C STOTHON HAYMHKOU

pasHa 100 — 70 = 30 TBIC. pYy0., MPHOBLUIH C OMHON TOHHBI MPOAYKIMH C TBOPOKHOM HaumHKOU paBHa 135 — 100 = 35 THIC. pYO., 2
obmras mpuObLIH ¢ TPOU3BENEHHOM 3a Mecsll mpoAaykuu paBHa 30 - 90x + 35 - 75y =2700x + 2625y.

Taxum oOpa3om, B mepeBoie Ha MaTEeMaTHUECKUH S3bIK, HAM HEOOXOIMMO HaWTH HauboJIbIIee 3HaueHNe BbIpakeHust 75 - (36 x
+ 35y) npu BBIIOJIHEHUH CIIETYIONUX YCIOBHIL:

YroObl HANTH T€ X U ¥, VI KOTOPBIX JOCTUTACTCS MAKCUMYM BhIpakeHus 36 x + 35y npu ycnosusx (*), mpeobpazyem cuctemy
(*), BBIpa3uB y uepes Xx:

x+y:7 yzl_x7
>1 >1(:) 1< <4
e Y7 6 =" =75

1 4 4

YCIIOBHSX 6 < X < _ npunumaer HanGobLIee 3HAYeHKE IpH X = - -

5

3HaunT, HauOojbllee 3Ha4YCHHE BBIpaAXEHUS 36x + 35y mNpH BBHINOJHEHHHM YCIOBHH cHCTeMBl (*) mocTHraercs mHpHu
4 1

X = 5 y= 5 [TosToMy MakcHMaTBEHO BO3MOYKHAS IIPHUOBLTH 3aBOJIA 32 MECSIII PaBHA!

4 1 179
75- (36~ 5 +35- 5) =75 < = 2685 TbIC.pyO.

OtaeT: 2685 ThIC. pYO.
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6. 3ananue 17 Ne 509124. KoncepBHBIM 3aBOJl BBITyCKaeT (DPYKTOBBIE KOMIIOTHI B JIByX BHJAxX
Tapbl — CTEKJIIHHOW M KeCTSHOW. [IpOon3BOACTBEHHBIE MOIIHOCTH 3aBOJA MO3BOJIAIOT BBIIYCKAaTh B
neHb 90 NEHTHEPOB KOMITIOTOB B CTEKJITHHOM Tape win 80 LIEHTHEPOB B XKeCTSHOU Tape. [ BbInosHe-
HUS YCIOBHM aCCOPTUMEHTHOCTH, KOTOPBIE MIPEABSBIISIIOTCS TOPTOBBIMU CETSAMH, MPOLYKIIMH B KaKJIOM
W3 BUOB Tapbl JOHKHO OBITH BhIMyIeHO He MeHee 20 1neHTHepoB. B Tabnuiie npuBeneHsl cebecTou-
MOCTb U OTITyCKHas IIeHa 3aBoja 3a | HeHTHep NPOAYKLUHU AJisi 000MX BUIOB Taphl.

Bun Taps1 CebecronMocTsb, | OTIycKHas IIeHa,
1o 1o
CTEKJISTHHAS 1500 py®. 2100 py6.
JKECTSIHAST 1100 py6. 1750 py6.

[Ipenmnomnaras, 9To BCS MPOAYKIIHS 3aBOJIa HAXOAUT CIIPOC (peanu3yeTcst 6€3 ocTaTka), HauIMTe MaK-
CUMaJIbHO BO3MOXXHYIO TIPHOBLIL 3aBOJIa 3a OIWH JIeHb (NMMPHOBUIBI0 HA3BIBACTCS pa3HUIlA MEXIY OT-

MMyCKHON CTOMMOCTBIO BCEH MPOIYKIUHU U €€ ce0eCTOMMOCTHIO).

Pemenne.

ITycTb X — /01 MOLIHOCTEH 3aBOJIA, 3aHATHIX MO IPOM3BOICTBO KOMIIOTOB B CTEKISIHHOM Tape, a Y — 015 MOIIHOCTEH, 3a-
HATBIX TIOJT IPOM3BOJICTBO KOMIIOTOB B ecTsHO# Ganke. Torma X+ Y = 1, mpu 5TOM KOMTIOTOB B CTEKIAHHO Tape MPOU3BOIMT-
cst 90x 1eHTHEpOB, a B kecTaHOi Tape — S0y nentHepos. IIpuGsuIs 3aB0oMa ¢ | IeHTHEpa NPOIYKIMHA B CTEK/ISHHOM Tape paBHA

2100 — 1500 = 600 py6., npubsLTE ¢ 1 menTHEpa B xecTsHOM Tape paBHa 1750 — 1100 = 650 py6., a obmas npudsLIb ¢
npon3BenSHHOM 3a nenp npoaykuuu pasaa 00 - 90x 4 650 - 80y = 54000x + 52000y = 2000(27x + 26y).
1

Kpome Toro, u3 ycnosus accoprumentHoctH cienyet, uto 90x > 20 u 80y > 20, 1o ects X = o™ y > 1
Takum 06pa3oM, B IlepeBoje HAa MATEMAaTHUECKHil sA3bIK, HaM HEOOXOAMMO HAiiTH HaMOONIblIEe 3HAYCHUE BBIPAKEHHS
2000 - (27x+26y) npu BBIIONHEHUHA CICAYIOLUX YCIOBHIA:

x+y=1,
> 2 y= 1 — X,
Y2y &2 3
—<x<-.
> 1 9 4
Y=y
Hoxcrassist Y = 1 — X B Bipaxerne 27X+ 26y, nonyuaem: 27x+ 26(1 — x) = 26 + X. oueBuaHO, 4TO 9TO BEHPAKESHHE
3 1
NpUHUMAET Hauboblee 3HAUCHHE pH X = 7 1 CICTIOBAMCIIHO, y= h [105TOMY MAaKCHMAJIbHO BO3MOXKHAs IPHOBLTH 3aBOJA

3a JieHb paBHA
3 1 107
2000 - (27- 1 +26- Z) =2000- e =53 500 pY®.

Ortset: 53 500 pyo®.

7. 3amanue 17 Ne 509184. Ilepsuunas undopmanus pasznensercs no cepepam Nel u No2 u o6paba-
TeiBaeTcsi Ha HUX. C cepBepa Nel mpu oObéEMe £ TGaiiT Bxozsweii B Hero nHpopmaruu Berxoaut 20 ¢

I'CaiiT, a c cepBepa Ne2 npu 06béMe £ TGaiit BxozsLLIeil B HEro nHpopmaruu BeIxoauT 21z ['6aiT oOpa-
6otanHo# nHpopManmy; 25 < t< 55. KakoB Hanbonpmuii 00muit 006EM BBIXOASIIECH HHPOPMAIIUN TTPU
obmieM 00béMe Bxoasmen nadopmaruu B 3364 1'6aitt?
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Pemenwue.
2 2 . . o
ITycts Ha cepBepe Nel oOpabarsiBaeTcst X, a Ha cepBepe Ne2 oOpabarsiBaercsi Y~ ['0GaiiT U3 Bcel mepBUYHON MHPOpMAIIWH.

Torma X* +y*> = 3364, a o6padotano 6yner 20x + 21y T'Gaiir undopmamun. Tpebyercs Haiiti makcumyM cymmsr 20x + 21y
TIPH yCIOBUH

P +y*=3364, 25<x<55 25<y<55.

T
Tak kak 3364 = 582, to X = 58c0s o, y= 58sin o 1 HEKOTOpOoro  ymia o c [OQ 5] - Tak xak
2024212 =297, 10

2 21
20x+21y=58(20cos ot +21sin ) =58-29 ( 0 COS O + —— 59 sma) —=58-29sin(a+ @)

29
. 20
IJI1 HEKOTOPOTO BCIIOMOTATENBHOro yma ¢ ¢ COSQ = 79’ sInQ = 29 CrnenoBarenbHO, HaMOOIBIIIEE 3HAYCHUE CYMMBI
20 21
20x 421y = 58-29 = 1682. Omuo mocruraercs npu COS QL = E’ SINo = E’ x=40, y=42, 10 ectp a1s 3naue-

HUif, yIoBIeTBOpsIomuX yenosusam 25 < x < 55,25 <y < 55.

Illpuseném apyroe perierue.

IIycTp Ha cepepe Nel oOpabaTriBaeTCs xz, a Ha cepBepe Ne2 oOpabaTeiBaeTCs }72 I'GaiiT u3 Bcelt mepBUYHON HH(MOPMALIHH.
Torna x2 +y2 = 3364, a o0OpaboraHo OyxaeT 20x 4+ 21y r'6aitr nHpopManuu. Beipazum y uepes X1y = V 3364 — x2. Tpe-
Gyercs Haiitn nHauGonbimee 3navenne pyuxmma f(x) = 20x +211/3364 — x2.

21 441x2 400 -3364
F) =20 ——— — 0 400= — 2 OO0

_ME e — 1600 <> x = 40.
3364 — 2 364 _2 841 X

Herpymso 3ameruts, uto X =40 — Touka Makcumyma oyskimm, npustom Y = V3364 — 1600 =42. Vcnosus
25 <x <55, 25 <y <55 pomonuens. 3uaunt, fuaums = f(40) =20-40+21-42 = 1682.

llpuseném TpeTHii BApHAHT PELLIEHHA.

ITycts Ha cepBepe Nel oOpabarsiBaeTcs x2, a Ha cepBepe Ne2 obOpabaTbIBaeTCs yz I'6aiiT u3 Bcel mepBUYHON MH(pOPMAIHH.
Torxaa X%+ y2 = 3364, a o6paGorano Gyner C = 20x + 21y I'Gaiir undopmarm.

Tak kax 3364 = 582, TO ypaBHEHHE x? +y2 = 3364 3agaer okpyKHOCTH pajdyca 58 ¢ LEHTPOM B Hayaie KOOPAHMHAT.
3amernm, uto ypasuenne C = 20x + 21y 3anaer cemeiicto napannensHbIx npsMbIx. Mbl uiem Haubomsmee 3Hauenne C Taxoe,
aro mpsmas C = 20x 421y umeer obimme Toukn ¢ OKpyKHOCTBIO. M3 BceX MPSAMBIX CEMEHCTBA IEPECEKAIOIINX OKPYKHOCTB,
Haunbonpimee 3Hadenue C OyneT JoCTUraThes B CIydae KaCaHus.

IIpoBeseM U3 Hayala KOOPAHHAT B nepBbm koopauHaTHeii kBagpant sekrop @(20;21) mepreHmuKypHDBIA IPIMBIM
20x+ 21y = C. Jlyu, xommseapHsiii BekTopy 4, nepeceuét okpyxuocts @ B touxe A(40;42). D10 u Gyzer Touka kacaHus
B KOTOPOIi focTuraercs Haubonsinee sHadenue C. Yenosus 25 <x < 55,25 <y <55 nus touku A(40; 42) BBIINIOJIHEHEI.

3uaunt, Cyans = 204042142 = 1682.

Ortser: 1682.
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8. 3amanue 17 Ne 509824. AHTOH sBiIsieTCs BIaJebLEM JABYX 3aBOJIOB B pa3HbIX ropojax. Ha 3aBo-
Jax MPOM3BOJIUTCS AOCOIIOTHO OAMHAKOBBIC TOBAPHI MPH HCIOJIB30BAHUHM OIMHAKOBBIX TEXHOJIOTHM.

Ecnu paboune Ha oqHOM U3 3aBOAOB TPYASTCS CyMMapHO £ 4acoB B HEAEIIO, TO 3a 3Ty HEZAENO0 OHU
MIpPOU3BOAT { €NUHUIL TOBapa.

3a Kaxapli yac pabOThl Ha 3aBOJIE, PACIIOJIOKEHHOM B MEPBOM ropoje, AHTOH IUIATUT paboueMy
250 pyb6ueit, a Ha 3aBOJIe, PACIIOIOKEHHOM BO BTOpoM ropojie, — 200 pyoien.

AnToH ToTOB BBLIETATE 900 000 py6iieii B Hepemo Ha omiaTy Tpyaa padbounx. Kakoe Hanbosnbiiee
KOJIMYECTBO €IMHUI] TOBapa MOYXHO MPOU3BECTH 3a HEJIEIIO Ha ATUX JIBYX 3aBoAax?

Pemenwue.
[IycTp Ha ormtaty Tpyna pabodux IMepBOTO 3aBOJAA BBIACICHO X pyo0., a Broporo — octapmuecs (900 000 — x) py6. Torma Ha
X 900000 — x
TIEPEOM 3aBO/IE MOXKHO OTLIATHTE 5 5y ACOB paboThl, a Ha BTOPOM — T o0p  Vacos pabotsl. KonnyectBo npon3BenéHHOTo

3a HeNeNI0 TOBapa PaBHO KBAJPAaTHBIM KOPHSIM M3 3THX BEJIMYHH, IIO3TOMY JUIsl OTBETa Ha BONPOC 3a1add TpeOyeTcsl HalTH Hau-
Oonpmiee 3HaUeHUE (PYHKITHH

Y /900000 —x /I0x /18000002 1
_ N _ _ L oy/T0x+ 51800000 2
F=v\/2s0" 200 50 20 T0p 2V 1055V X)

na orpeske 0 < x < 900000. Haiiném npoussoayio:

1 (V10 5 1 /18000000 — 20x — 5/x
~ 100 \ vx  /1800000—2x ) 100 /18000000 —20x\/x

f/

/
Pemas ypasuenue f = 0, monyuaem:

V18000000 — 20x — 5+/x = 0 < 18000000 — 20x = 25x <> x = 400 000.

[ockonbKy Mpou3BO/IHAS HENPEPBHIBHOHM (pyHKIMK fTionoxuTenbHa Ha nHTepsae (0; 400 000), paBHa Hyito B Touke 400 000 1
orpunatensHa Ha uHTepBaie (400 000; 900 000), ¢dyHkuus f mocturaet Hanbompmrero Ha orpeske [0; 900 000] 3HaueHHS B TOUKE
400 000. Haiigém ero:

400000 500000
f(400000)=\/ 750 —I—\/ 200 = v 1600 4 v2500 = 40 + 50 = 90.

Tem cambIM, HanboJIBIIEE BO3MOKHOE KOJIMUECTBO TOBapa, KOTOPOE MOTYT ITPOM3BECTH PabOUHe 3a HEAECTIO IIPH 3aaHHOM pa3-
Mepe oIIaThl TpyAa, paBHO 90 eauHULIAM.

Otser: 90.
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9. 3apanue 17 Ne 509205. I'puropuii siBiisieTCs BJIaJIeNblIEM ABYX 3aBOJOB B pa3HbIX ropojax. Ha 3a-
BOJAaX MPOU3BOAITCS a0CONIOTHO OMMHAKOBBIE TOBAphI, HO Ha 3aBOJIC, PACIIOIOKEHHOM BO BTOPOM TO-
poze, ucmoab3yercs 0osee coBepieHHOe 0bopynoBanue. B pesynbrare, eciiu pabodne Ha 3aBojie, pac-

TOJIOKEHHOM B TIEPBOM TOPOJIE, TPYIATCA CyMMApHO £ YacoB B HEEIIO, TO 3a 9Ty HEIEITI0 OHHU IPOMH3-
BOJT 3/ €IMHUI] TOBapa; eciii paboune Ha 3aBOJIE, PACHIOI0KEHHOM BO BTOPOM IOpPOAE, TPYIATCS CyM-

MAapHO # 4acoB B HECIIIO, TO 3a ATy HEIEIIIO OHH IPOU3BOIAT 4 ¢ ¢AMHUI] TOBAPA.
3a KaxbIi yac paboThl (Ha KaXK10M U3 3aB0J10B) ['puropuii matut padouemy 500 pyoiieid.
I'puropuii roros BeiesaTs S 000 000 pyOreit B HeAento Ha omaTy Tpyaa padounx. Kakoe Hanbob-

mec KOJIMYCCTBO CAMHUIL TOBAPpa MOKHO ITPOU3BCCTHU 3a HCACIIIO HA 3TUX JIBYX SaBO,Z[aX?
Pemenue.

TpeOyeTcs HAWTH MaKCUMYM CyMMBI § = 3x+4y IIpY yCIIOBUU

500(x* 4+ y%) = 5000000 < x* +y* = 10000.
1

BeIpasum Y u3 nepBoro cOOTHOLEHUs Y — 4_1 (S - 3x), NIOJIyYUM ypaBHEHHUE

] 2
X2+ (Z(s — 3x)) = 10000 < 25x% — (6s)x+ (S2 —160000) = 0.

HOqueHHOC YPaBHCHUC UMECT PCHICHUSA, €CJIM HCOTPULATCIICH €0 JUCKPUMHWHAHT, a 3HAYUT, U YCTBEPTh JUCKPUMHUHAHTA!

D
7= 952 —25(s* — 160000) > 0 < —500 < s < 500.

TeM caMbIM, HauOOJIbIIICE BOZMOXKHOE 3HAUCHUE § = 3x+4y pasHo 500.

10. 3aganne 17 Ne 510075. Bnagumup gBisieTcsl BiaieableM ABYX 3aBOJOB B pa3HbIX ropojax. Ha
3aBOJ]aX MPOM3BOAATCA aOCONIIOTHO OJUHAKOBBIE TOBApHI, HO HA 3aBOJE, PACIOJIOKEHHOM BO BTOPOM
ropoje, UCHojib3yercss 6ojee coBeplieHHOe oOopyaoBaHue. B pesynbrare, ecnu paboune Ha 3aBoje,

PACIIONIOKEHHOM B TIEPBOM TOPOJIE, TPYATCS CYMMApHO {2 4acoB B HEEIIO, TO 3a ATy HEACIIO0 OHHU TPO-
W3BOJAT 2¢ €IUHUI] TOBapa; eciu paboyre Ha 3aBOJE, PACIOJI0KEHHOM BO BTOPOM TOpojie, TPYISATCS

CYMMapHO ¢2 4acoB B HEJIGITIO, TO 3a Ty HEIEII0 OHU POU3BOIAT 5 f SIMHKIL TOBApA.
3a KaxIpIi 9ac padoThI (Ha KaXI0M M3 3aBoJI0B) Binagumup mmatut padodemy 500 pyoseii. Bimaau-
MUPY HY>KHO KOKIYI0 HeIero npon3BoauTh 580 exuuul] ToBapa. Kakyro HAMMEHBITYI0 CyMMY TIPHJIET-

Csl TPATUTh €KEHEIEIHHO Ha OTUIATy TpyJa padounx?
Pemenue.

JLOMyCTHM, YTO Ha 3aBOJE, PACTIONIOKCHHOM B TIEPBOM FOPOJIC, paboune TPYLITCS X> YacoB, a HA 3aBOJC, PACIIONOKEHHOM BO
BTOPOM T'OpPOJE, y2 yacos. Torga B Henemro OyeT MPOM3BENEHO 2 X + 5y €IUHMI] TOBApa, a 3aTPaThl HA OIUIATy TPYAA COCTaBST

500(x° + yz) pyOueii. B a3ToMm ciaydae Hy>KHO HAiTH HaMEHBIIIee 3HAYCHUE 500( x% + yz) mpu ycnosud 2 x + 5y =580. Bripazum y
qepes X:

580 —2x

y= 5 , 0<x<290.

Takum 0Opa3om, HaM HY>KHO HAHTH HaNMEHbIIEE 3HAUCHUE (HYHKINN

580—2x>2

S(x) =500 x2+< s

mpu 0 < x <290. [Tocne mpeobpazoBaHuUs MOTydaeM:

S(x) = 20(29x% — 2320x 4 336 400).

2320

27 40
2.29

Hawnmenbiee 3Ha4eHHE KBAAPATHOTO TPEXUIIEHA 29x% — 2320x + 336 400 nocruraercs npu X =

npuuém 40 € [05290]. TIpu srom snauerun nonyuaem: S(40) =5 800 000.

OtseT: 5 800 000.
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11. 3amanue 17 Ne 512339. [Ipou3BoACTBO X  THIC. €AMHMI] TNPOAYKIHH OOXOAUTCS B

qg= 0,5x% + x + 7 MiH pyOeit B rox. I[lpu tiene p Toic. pyOiieit 3a e1MHUILY TO0Basi MPUOBUIL OT MPOJIa-
KU 3TOM MPOAYKLMHU (B MIIH pyOiieit) coctaBisieT px — g. [Ipu kakoM HaMMEHbLIEM 3HAUYE€HUU p Yepe3

TPU rojia CyMMapHast IprObLIb COCTABUT HE MEHEe 75 MIIH pyOsiei?
Pemenwe.
[pubsuts (B MITH pyOIieit) 3a OIMH TOJ] BEIpa)XaeTcs KaKk

px—(0,5x* +x+7) = —0,5¢*+ (p— D)x—7.

3OT0 BBIpa)kK€HHE ABISAETCSA KBAAPATHBIM TPEXUIECHOM U IOCTUTAET CBOETO HauOOJbIIEro 3HaYeHus npu x = p — 1. HanbGonemee

(p—1)?

3HaYCHHE PAaBHO 72 =7 UYepes 3 roma npuOBLIH COCTaBUT HE MEHee 75 MIIH pyOie npu

—1)? 7
—(”2 ) —7275@(;7—1)2264,
(P—9)(p+7) <0,

TO €CTh IPH p > 9, IOCKOJIBKY IIeHA IPOAYKIIMH HE MOXET OBITh OTpHUIIaTeNIbHOM. TakuM 00pa3oM, HauMeHbIIIee 3HaUeHne p =9.

OtgeTt: p=9.

12. 3amanue 17 Ne 512381. [IpousBoACTBO X  THIC. €AMHMI] TPOAYKIMH OOXOAUTCS B

g= 0,5){2 + 2x + 5 miH pyOsieit B ron. [lpu iene p Thic. py0Oieit 3a euHUIly ro0Basi MPUObLTL OT MPO-
JIaXKW ATOM POIYKIMU (B MJTH pyOJieid) cocTaBiseT px — g. [Ipu kakom HaMMEHbBIIIEM 3HAYEHUU p Yepe3

YeThIpe ToJla CyMMapHas MPUObLTL COCTABUT HE MEHee 52 MITH pyOiieit?
Pemenue.
[puGsuts (B MiTH pyOIieit) 3a OIMH TOJ] BRIpaXKaeTcs KaK

px—(0,5x> +2x+5) = —0,5x* + (p—2)x— 5.

910 BBIPAKCHUE ABJIACTCA KBaApPaTHBIM TpéX‘-IJ'IeHOM n 10CTUTACT CBOCTO HanOOJIBIIIETO 3HAYCHUS nopu x=p— 2. Haubomslee

2
p—2
3HauYEHHUE paBHO % 5. Uepes 4 rona npuObIIL COCTABUT HE MeHee 52 MITH pyOieit mpu
—2)? 52
%—5 > T (P—2)*>36%= (p—8)(p+4) <0,

TO €CTb IIpH p > 8, IMOCKOJIbKY L€HAa MPOAYKIIUN HC MOXKET OBITH OTpHHaTeHLHOﬁ. Takum 06pa30M, HAaUMCHBILICC 3HAYCHUC p = 8.

Ortger: p=38.
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13. 3amanue 17 Ne 513288. CtpoutensCTBO HOBOTO 3aBOJia CTOMT 78 MIiIH pyOseit. 3aTpaThl Ha MPo-
M3BOJICTBO X THIC. €JI. IPOAYKIIMH Ha TAKOM 3aBoje paBHbI 0, 5x* +2x+ 6 mun py6ureii B rox. Eciu mpo-
TYKITMIO 3aBOJIAa MPOJIaTh MO LIEHE p ThIC. pyOJiel 3a eAMHUILY, TO IPUOBLIL PUPMBI (B MIIH pyOJIeii) 3a
OIVH IOl COCTaBUT pPX — (O,Sx2 +2x+6) . Korma 3aBox OyaeT moctpoeH, Gpupma OyaeT BBIIYCKATh PO-
TYKIIMIO B TAKOM KOJMYECTBE, 4YTOOBI MpUObLIL ObLTa HanOobiel. [Ipun kakoM HauMEHbIIIEM 3HAUCHUU

P CTPOUTEIBCTBO 3aBOJIa OKYIHUTCS He OoJjee, 4yem 3a 3 roaa?

Pemenwue.

UYT0oOBI 1IpHOBLIB 32 TpU roja Obula He MeHblIe 78 MIH py0. HEOOXOAMMO, YTOOBI ©XKEeroHasi MPUObLIL OblLla HE MEHbIIE
26 MiH pyO0., TO €CTh, YTOOBI BBIIIOIHSIOCH HEPAaBEHCTBO

px — (0,5x% +2x+6) > 26,

OTKy[1a, CIIOIb3Ys] HEPAaBEHCTBO MEX/Y CPETHUM apH(PMETHIECKIM M CPEAHUM I'€OMETPHUECKNM, TIOTydaeM:

0,5x% +2x+32 32 32
pz ot T :0,5x+—+222\/0»5xi+2:2\/16+2:10'
X X

X

Tem cambIM, HCKOMOE 3Ha4€HUE MapaMeTpa paBHo 10.

14. 3aganme 17 Ne 513287. CanoBon mpuBe3 Ha PeIHOK 91 Kr 010K, KOTOpBIE TIOCTE TPAHCIOPTH-
POBKH pa3enui Ha TpH copTa. S1610Ku nepBoro copta oH mpogasai no 40 py0., BToporo copra — 1o
30 py6., Tpetbero copra — mo 20 py0O. 3a kumorpamm. Bripyuka oT mpogaku Bcex sIONOK cocTaBuiIa
2170 py6. U3BecTHO, 4TO Macca sI0JIOK 2-TO COpPTa MEHBIIE MAacChl A0JOK 3-TO COpTa Ha CTOJIBKO XKe
MIPOLIEHTOB, Ha CKOJIKO MPOIIEHTOB Macca 010K 1-To copTa MeHbIe Macchl 10710k 2-ro copTa. CKOJb-

KO KHJIOIrpaMMOB SI0JI0K BTOpPOIo copTa mmpoaal CaI[OBOI[?

Pemenue.

ITycTth x kT — Macca 51670k 1-ro coprta, y KT — Macca s6J0k 2-ro copra, octaBmuecs 91 — ( x + y) kr — Macca 10710k 3-ro
copra. I[J'IH BCJIMYUHBI BBIPDYUYKU UMECM:

40x+30y+20- (91 —x —y) = 2170 <> 2x +y = 35,

otkyma Y = 35 — 2x (¥).
[MockonbKy Macca 610K 1-ro copra MeHbIle Macchl 060K 2-I0 COPTa Ha CTONBKO JKe IIPOLEHTOB, HA CKOJIBKO IIPOLEHTOB
Macca S6J10K 2-T0 COpTa MEHbIIE MAcChl 60K 3-TO COPTa MMEEM:

X Y

y 91— (x+y)
[ToxctaBum ycioBue (*) B ONMy4EeHHYIO IPOTIOPIIUIO U PELINM €€:

x=17,

X 35 —2x 2 2
= = -2 -1 1225 = =17.
352~ 1756 O<x<z>l775x(x+56) (35—-2x)" < 3x"—196x+1225=0«< L 1;5 Kﬁ’sx

Tewm cambIM, camoBOJ poaan 7 KT sI6JIOK MEPBOTO copTa U, CleA0BaTeNbHO, 35 — 14 = 21 KT 010K BTOPOTO cOpTa.

OrtserT: 21.
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15. 3amanue 17 Ne 513292. V depmepa ectb aBa mosst, kaxaoe miomaasio 10 rekrapos. Ha xaxaom
MOJIE MOYKHO BBIPAIIUBATh KapToenb W CBEKITY, MOJISI MOXKHO JICTHTh MEXIYy 3TUMHU KYJIbTypamH B
0001 mponopuuu. YposkaHOCTh KapTodens Ha nepBoM moiie coctaisieT 500 1/ra, a Ha BTOPOM —
300 w/ra. YposkailHOCTh CBEKIIBI Ha epBoM mosie coctanisieT 300 1/ra, a Ha BTopom — 500 1/Ta.

®depmep Moxket npoaats kaprodens o rnene 5000 py6. 3a neHTHep, a cBEKITY — 1o 1eHe 8000 pyo.

3a neHTHep. Kakoit HanOonpLInii 10X01 MOKET MOIYYUTh pepmep?

Pemenwue.

[IponaBaTe cBekity Goiee BBITOIHO, MTO3TOMY BTOpPOE IOJIE, TIE €€ YPOXKaHHOCTH BBIINIE, CIIEAYET 3aCaIUTh TOJIHKO CBEKIIOM.
Omna mpunecet goxox 10 ra - 500 w/ra - 8000 py6/11 = 40 MiH pyo.

Ha mepBom Oomee ypokaitHOCTh cBekibl cocTaBimsier 300/500 = 0,6 ypoxkaifHOCTH KapTodemns, a CTOMMOCTh CBEKIIBI
8000/5000 = 1,6 ctommocTn kaprodens. [IponsBenenne 3THX mokazaTteneil MeHbIIE 1, TOATOMY BBIPAIIMBATE CBEKIY HEBBITOHO:
MOTEPH OT MEHBIIEH YPOXKalfHOCTH HE KOMIIEHCHPYIOTCs Ooyiee BBICOKOW BEIpyuKoil. CiemoBaTebHO, BCE TIONIE CIEAYET 3acesiTh
kapTodenem, oH nmpunecet goxoxa 10 ra - 500 1/ra - 5000 py6/i = 25 muH pyo.

Tem cambIM, HAaHOOJIBIIKNEI BO3MOXKHBIN 10X011 (pepMepa paBeH 65 MitH pyoO.

OtBert: 65 mitH pyo.

16. 3apanue 17 Ne 512995. [IpennpuHumatenb Kynuil 3JaHUE U COOUPAETCS OTKPBITh B HEM OTEJIb.
B otene moryT ObITh CTaHIapTHBIE HOMEpPA IUIOIIA/IbI0 27 KBAaPaTHBIX METPOB U HOMEPA <JIFOKCH» IIJI0-
manpio 45 kBagpaTtHeIX MeTpoB. OOIIas MIoaab, KOTOPYK MOKHO OTBECTH IOJ] HOMEpa, COCTABIISET
981 xBanpaTHblii MeTp. [IpeanpuHUMaTens MOXKET MOACIUTH ATy IJIOIIAb MEXAY HOMEPAMH pa3iiny-
HBIX THUIOB, Kak xoudeT. OObIuHbIN HOMep OyaeT mpuHocuTh oTento 2000 pyOreit B cyTkH, a HOMEp
«mokey — 4000 py6ueii B cyTku. Kakyro HanOObIIyt0 CyMMy JIEHET CMOKET 3apa0doTaTh B CYTKH Ha
CBOEM OTeJIe IPEeANPUHUMATEND?

Pemenue.

[ycts B oTele OyIeT X HOMEpPOB MIOmAnbio 27 KB. M U y HOMepoB miomansio 45 kB, M. Torma 27x+45y <981 wum
3x+5y < 109 (*). Ipu6sins, koTopyio GyayT npusocuts 3t Homepa, paaa 2000x + 4000y wm 2000(x 4 2y). TIpu-

OBLIb 6yzLeT HanOOJIBIIENH npu HanOOJIBIIEM 3HAYEHUN CYMMBI X + 2y. Ilycte § =X + 2y, Torga X = § — 2y, OTKYy[a, I10JICTaB-
nsist B (*), morrygaem:

3(s—2y)+5y <109 < 3s < y+ 109,
a 3HAYMT, HAHOOJBIIEMY 3HAUYCHHIO CYMMBI S COOTBETCTBYET HauOoJbllee 3HAUCHNWE BEIMYMHBI y. TeM caMbIM, B OTeJE JOJDKHO
OBITh KaK MOXKHO OOJbIIIe HOMEpoB 1uiomansio 45 kB. M. [Tockomeky 981 =45 - 21 + 36, mis monydeHns HanOOIbIIeH PHOBLTH B
TOCTHHHMIIE HEOOXOIUMO OTKPBITH 21 HOMEp JIFOKC M 1 cTaHIapTHBIA HOMEp, KOTOPbIE OyIyT MPHHOCUTD MPEATIPUHIMATENIO JOXOA

2000(1+2-21) = 86000 py6. B cyrxn.

Otgert: 86 000 pyO.
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17. 3amanue 17 Ne 513299. B nByx miaxtax A00BIBaIOT aJlOMHUHHUI U HUKENb. B TIepBOi 1m1axTe nMe-
etcst 20 pabouux, Kax/ablil U3 KOTOPHIX TOTOB TPYAUTHCA 5 4acoB B JieHb. [Ipu 3TOoM onuH paboumii 3a
yac 100bIBaeT 1 Kr amoMuHUs WK 2 KT HUKensd. Bo Bropoit maxrte umeercs 100 pabounx, Kakaplid U3
KOTOPBIX TOTOB TPYIAUTHCSA 5 yacoB B AeHb. [Ipu 3TOM oxguu pabouwnii 3a yac 100OBIBaeT 2 KI' aTFOMUHHUS
i 1 Kr HUKens.

O0e 1maxThl HOCTABJIAIOT AOOBITHIA METAJLI HA 3aBOJ, T€ ISl HY K/l IPOMBIIIIIEHHOCTH POU3BOIUT-
Csl CIUIaB QJIOMUHUS M HUKEId, B KOTOPOM Ha 2 KI aJtoMHUHHMs npuxonutces 1 xr Hukens. Ilpu stom
IIaXThl JOTOBAPUBAIOTCS MEXIY COOOW BECTH JOOBIYY METAJJIOB TakK, YTOOBI 3aBOJ MOI' IIPOM3BECTU
HauOoJbIlIee KOJMYEecTBO cIuiaBa. CKONBKO KUJIOTPAMMOB CILIaBa MPH TaKUX YCJIOBHUSAX €XKEIHEBHO

CMOXET MTPOU3BECTH 3aBOA?

Pemenwue.

[Iycth B mepBoi maxre x pabouymx 3aHATHI HA A00ObIYe amoMuHus, a 20 — x pabounx 3aHATH HA N0ObIue Hukess. Paboras 5
4acoOB B CYTKH, OJIMH paboumii J00bIBaeT 5 K aqroMUHKs Wi 10 Kr HUKETIsI, TO3TOMY 3a CYTKH paboune J00yIyT 5 X Kr allfOMUHHS
u 10(20 — x) KT HUKEJIS.

ITycTs BO BTOpOIi maxte y pabodnx 3aHATH HA J00b4e amoMuHms, a 100 — y pabounx 3aHATH Ha H0Obue HUKensa. Paboras 5
4acoB B CYTKH, OJIMH pabo4uii 1oObBaeT 10 Kr aTfOMUHUS WM 5 KT HUKEJS, TIO3TOMY 3a CyTKH padoune mobyayTt 10y Kkr amomu-
Hus 1 5(100 — y) Kr HUKeS.

Bcero Gyxer mponsseaero 9X + 10y kr amomurns (1) 1 10(20 —x) +5(100 —y) = 700 — 10x — 5y kr Huxens (2).

ITockoJIbKyY aTFOMHUHHSI HEOOX0IMMO MTOOBIBAThH BABOE OOJBINE HUKENS, UMEEM:
5x+10y = 2(700 —10x — 5y) & 25x = 1400 — 20y <= 5x = 280 — 4y. (*)

ITycTh s — Macca cruiaBa, oHa BTpOE OOJBIIE MAacChl JOOBITOTO HUKENS: § = 3(700 —10x — 5y). Haiinem naubGosnbinee
BO3MOJKHOE 3HaYCHHE 3TOTO BEIPAKEHUS, ITOJICTABHUB B Hero (*):

s = 3(700 — 10x — 5y) = 3(700 — 2(280 — 4y) — 5y) = 3(140 + 3y).

HawubGonbiemy BO3MOXXHOMY 3HAUE€HHIO S COOTBETCTBYET Hanbombliee 3HaYeHue y. 13 (*) scHo, 4To HanboubIee BO3SMOKHOE Y
pasro 70, npu stom x = 0, § = 3(140+43-70) = 1050. Do o3mauaer, uro Bce 20 paGounx meppoii mwaxTsl 1 70 paGounx
BTOPO#! IaXThI TOJDKHBI OBITH 3aHATHI Ha JI0OBIYE AIIOMHHUS, a ocTaBmrecs 30 pabo4YrX BTOPOH INAXTHI JOJDKHBI OBITH 3aHSTHI HA
no6brue Hukenst. [1pu aTom onn no6yayT 700 kr anromunns u 350 Kr HEKens, a Macca ciiaBa Oyaer pasHa 1050 kr.

OtseT: 1050 kT.
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18. 3amanme 17 Ne 513300. B nByx miaxtax H00BIBaIOT alIOMHHHUI U HUKENb. B TIEpBOM 1m1axTe nMe-
etcst 60 pabouux, Kax/ablil U3 KOTOPbIX TOTOB TPYAUTHCA 5 4acoB B JieHb. [Ipu 3TOoM onuH paboumii 3a
yac J00bIBAaeT 2 KI aJIIOMUHUS WK 3 Kr HUKeld. Bo BTopoit maxre umeercs 260 pabounx, KakIplid U3
KOTOPBIX TOTOB TPYIUTHCSA 5 yacoB B AeHb. [Ipu 3TOM onuu pabouwnii 3a yac 100OBIBaeT 3 KI' aTFOMUHHUS
WJIM 2 KT HUKEJS.

O0e 1maxThl HOCTABJIAIOT AOOBITHIA METAJLI HA 3aBOJ, T€ ISl HY K/l IPOMBIIIIEHHOCTH POU3BOIUT-
Cs CIUIaB QJFOMUHUS M HUKEId, B KOTOPOM Ha 2 KI aqtoMHUHHMs npuxoautces 1 xr Hukens. Ilpu stom
IIaXThl JOTOBAPUBAIOTCS MEXIY COOOW BECTH JOOBIYY METAJJIOB TakK, YTOOBI 3aBOJ MOI' IIPOM3BECTU
HauOoJbIlIee KOJMYEecTBO cIuiaBa. CKONBKO KUJIOTPAMMOB CILIaBa MPH TaKUX YCJIOBHUSAX €XKEIHEBHO

CMOXET MTPOU3BECTH 3aBOA?

Pemenwue.

[Tycte B mepBoii maxre x pabouymx 3aHATH Ha HOOBIYE amoMHuHMS, a 60 — x pabounx 3aHATH Ha NOObYe HUKeNs. Paboras 5
9acoB B CYTKH, OIWH pabounii moOsBaeT 10 KT afoMHHUS WU 15 KT HUKENS, TOATOMY 3a CyTKH paboune mo0yayT 10 x kr amomu-
Hus ¥ 15(60 — Xx) KT HUKEIS.

[TycTs BO BTOpOIi maxte y pabodnx 3aHATHI HA JOOBIUE amoMUHI, a 260 — y pabounx 3aHATH Ha H0Obue HUKensa. Paboras 5
4acoB B CYTKH, OJMH paboumii moObBaeT 15 kr amomuans Wik 10 Kr HUKETs, TIOATOMY 3a CyTKH paboune qo0yayT 15 y Kr aimomu-
Hus 1 10(260 — y) KT HUKeTS.

Beero Gyzer nponsseero 10X+ 15y kr amomusns (1)1 15(60 —x) + 10(260 —y) = 3500 — 15x — 10y kr mukens

(2). ITockonbKy amOMHHAS HEOOXOIMMO T0OBIBATH BABOE OOJBIIE HUKENS, NIMEEM:

7
10x+ 15y = 2(3500 — 15x — 10y) < 40x = 7000 — 35y < x = 175 — e (%)

IlycTh § — Macca CIuIaBa, oHa BTpoe 6oubine Macchl go6brroro Hukems: S = 3(3500 — 15x — 10y). Haiigem nanGonbiuee
BO3MOYXHOE 3HAYCHHE ITOTO BBIPAYKEHUS, TOJCTaBUB B Hero (*):

7 25
s=3(3500—15x—10y) =3 (3500— 15 (175— gy) -~ 10y) =3 (875+ 8 ) .

HaI/I6OJ'IBH.I€My BO3MOXXHOMY 3HAYCHUIO S COOTBCTCTBYCT HanOoOJIbIlIee 3HAUCHHE y. U3 (*) SICHO, YTO HanOOJIbIIIEE BO3MOYKHOE y

pasHo 200, mpu 3ToM x =0, § = 3(3500 - 2000) = 4500. 3710 o3Hauaer, uto Bce 60 paGounx mepsoit maxtel 1 200 paGoumnx
BTOPOI1 MIaXThI TOIDKHBI OBITH 3aHATHI Ha TOOBIYE AIIOMHHUS, a ocTaBmrecs: 60 pabounx BTOPOH IIAXTHI JOJDKHBI OBITH 3aHSTHI HA
no6srae Hukerns. [Ipu stom orn moOyayT 3000 kr amromuams 1 1500 Kr HUKEINS, a Macca cruiaBa Oynet pasaa 4500 Kr.

Ortser: 4500 xr.
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19. 3aganue 17 Ne 513294. B nByx ob6nactsix ectb o 20 pabounx, Kaxablii U3 KOTOPbIX TOTOB TPY-
muThes o 10 4acoB B CYyTKM Ha T0OBIYE aTIOMHUHMS WU HUKENs. B mepBoii o0nacTu onquH pabounii 3a
yac po6sBaet 0,1 xr amromunus unu 0,1 kr Hukens. Bo Bropo# obmacty 1yist 10OBIYM X KT aJTIOMUHHS B

JieHb TpebyeTcs x> UelIoBEeKO-4acoB TPy/a, a JIsl JOOBIYM y KI' HUKEJA B JeHb TpeOyeTcs y? 4enoBeKo-
9acoB Tpy/a.

O06e 006sacTH MOCTABIISIIOT AOOBITHIA METAJT HA 3aBOJ, /€ JJIS HYX MPOMBIIIICHHOCTH MPOU3BO-
JUTCSI CTUIAB AJTFOMUHUS M HUKEJNS, B KOTOPOM Ha 3 KI' allOMUHUS puxoauTcs 1 kr Hukens. [1pu sTom
00JaCTH JOTOBAapHUBAIOTCA MEXIy CO00HM BeCTH MOOBIYYy METaUIOB TaK, YTOOBI 3aBOJ MOT MPOU3BECTH
HauOoJbIIee KOJMYECTBO ciuiaBa. CKONBKO KHJIOTPAMMOB CIDIaBa NMPH TaKUX YCIOBHSX €XKEITHEBHO

CMOXET MPOU3BECTHU 3aBOA?

Pemenue.

ITycth B mepBoii 00macT X pabovnX 3aHATHI HA TOOBIYE aFOMHUHUSA, a 20 — X pabovuX 3aHATHI HA T0ObYe HUKeNs. PaboTas 10
4acoB B CYTKH, OJMH pabouuii moOkBaeT 1 Kr alfOMUHHS WK | KT HAKEJS, I03TOMY 3a CYTKH pabdodne JOOYAYyT X KT aTIOMHHUS U
(20 — x) KT HUKEIS.

ITycTtp BO BTOpOIt 00MacTH y pabovnX 3aHATH Ha JOOBIYe amoMUHI, a 20 — y pabounx 3aHATH Ha T0OBrde HUKens. Paboras 10

YacoOB B CYTKH, 11 paﬁO‘II/IX ,HO6I)IBaIOT V 10 - N Kr 1:000T0 U3 METaJUIOB, TIO3TOMY BMCCTE 6p1/1raz1},1 HO6yZ[yT \V 10)7 KI" aJIIOMHUHUA

u \/10(20 —y) xr nuxens.

Bcero Oyner npomusseneHo X 1/ 10y kr amomuaus (1) u 20 —x+ \ 200 — 10y kr HUKeNs (2). [TockombKy amroMHHUS

HE00X0IMMO MO0OBIBATh BTPOE OOJIBIIE HUKETS, HMEEM:

x++/10y = 3(20 —x+ /200 — 10y) < 4x = 60+ 31/200 — 10y — /10y (x)

KomuuectBy mukens § = 20 —x+ /200 — 10y coorsercrByer xommuectso crnaBa 4s. Bynem uckaTh HaubOIbIIEE BO3-
MOXXHOE 3HaUCHHE ITOTO BHIPAXKECHUSI, TIOACTaBUB B HETo (*):

4s =80—4x+4+/200 — 10y = 80— (60+3+/200 — 10y — 1/ 10y) +4+/200 — 10y =

=20+ 3(1/10y + /200 — 10y).

HawnGounbiieMy BO3MOKHOMY 3HAUSHHUIO S COOTBETCTBYET HauOOJIbIIIee 3HAUCHHE f (y) = \/ 200 — 10y + \/ 10y IIpH HATy-
panbHBIX y He 6onbmux 20. Mmeem:

5 5 . V/200—T10y — /10y
/10y /200—10y =~ +/200—10y-+/10y

')

Halinem Hynu npou3BOJHOMN:

/200 — 10y — /10y 20010y =10y <y = 10.
ye

B HaiineHHO# TOYKE MPOU3BOIHAS MEHSET 3HAK C IIFOCA HA MHHYC, TO3TOMY B HEeW (DYHKIIHMS JOCTHracT MakCHMyMa, COBIIa ia-
IOLIEro ¢ HauOOoJBIIMM 3HaYeHnEeM (GYHKIMU Ha UCCIIeyeMON 00IacTH.

Tanee umeem: f(10) =20, 45 = 120, s = 30, u3 (*) x = 20. Do o3HauaeT, YTO Bee paboume NepBoil 06IACTH AOIKHBI
OBITh 3aHATHI Ha IIPOU3BOJICTBE AJTIOMUHMS, 32 CyTKH OHH Ipou3BenyT ero 20 kr, a paboune BTopoii obnactu 6puragamu o 10 u 10
YEJIOBEK JIOJDKHBI OBITh 3aHATHI HA TOOBIYE aIFIOMUHUS U HAKEINs, OHM 100yayT ux no 10 k. Beero Gyner n066iTo 30 KT amoMHHUS
u 10 kr HEKeIs, U3 HUX OyaeT npousBeneHo 40 KT cIuiaBa.

Ortser: 40 kr.

2016-03-23 14/16


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

20. 3aganue 17 Ne 513297. B aByx obnactsx ectb no 100 pabounx, Kaxablil U3 KOTOPBIX TOTOB TPY-
muThes o 10 yacoB B CyTKM Ha JTOOBIYE aTIOMHHMS WU HUKENs. B mepBoii o0nacTu onquH pabounii 3a
yac po6sBaet 0,3 xr amomunus unu 0,1 kr Hukens. Bo Bropo#t obmacty yist 10OBIYM X KT aJJIOMUHHS B

JICHb TpeOyeTcst X2 4eI0BEKO-4aCcoB Tpyna, a Juisg T0ObIYM Y KT HUKEJS B JICHb TpeOyeTcs y2 YeJIOBEKO-
9acoB Tpy/Ja.

O0e 006saCTH TOCTABJISIIOT AOOBITHIA METAI HA 3aBOJ, 7€ AJIA HYXJ MPOMBIIIICHHOCTH MPOU3BO-
JUTCS CTUIaB aJIFOMUHUS M HUKEJNS, B KOTOPOM Ha | Kr amtoMuHus npuxoautcs 1 xr Hukens. [1pu stom
00JacTH AOrOBapHUBAIOTCA MEXKy CO00M BecTH J0ObIYYy METaUIOB TaK, YTOOBI 3aBOJ MOT MPOU3BECTU
HauOoJbIIee KOMMYECTBO cIutaBa. CKONBKO KHJIOTPAMMOB CIUIaBa MPH TaKUX YCIOBHUSX €XKEIHEBHO
CMOXET MTPOU3BECTHU 3aBO?

Pemenue.

[TycTth B mepBoit o0macTu x pabovnx 3aHATH Ha JOOBI4Ye amoMuHus, a 100 — X pabounx 3aHATH Ha TOOBIYE HUKEIS, U ITyCTh BO

BTOpOW 00JacTH y paboumx 3aHATH Ha H00brde amoMuHus, a 100 — y pabounx 3aHATH Ha 10OBYe HUKENS. BHeceM maHHBIC U3
YCIIOBHS B TaOJIHITY.

AmoMuHHI Hukens

KommgectBo Macca 3a KommaectBo
Macca 3a cmeny

YeNoBeEK CMeHy 9eNoBeK
ITepBas obnacTs x 10-0,3-x 100 — x 10-0,1- (100 —x)
Bropas oGnactb y /10y 100 —y 10- (100 —y)

Bceero 3x++/10y 100 —x++/10- (100 —y)

21.]'[9{ IIPOMU3BOACTBA CIIJIaBa Macca 2106BITOFO AIIFOMHWHUA JOJDKHA OBITH paBHa Macce JIOGBITOFO HUKCIIA:

3x+ /10y = 100 — x+ 1/1000 — 10y) <> 4x = 100+ /1000 — 10y — /10y ()

[ycTh § KT — Macca CIUIaBa, OHA paBHA cymMe Macc amomuuns u mukens: § = 100+ 2x+ /1000 — 10y — /10y.
ByzieM uckaTh HauGoJIbIIee BO3MOKHOE 3HAUEHHE FTOTO BHIPAKEHHS, TIOJCTABHB B HETO (*):

s =100+ 2x+ /1000 — 10y — /10y =
= 100+% (100+ /1000 — 10y — \/10y> + /1000 — 10y — /10y =

- 150+% (\/10y—|—3\/1000— 10y) .

Hawnbonpmemy BO3MOXHOMY 3HAUYEHHIO S COOTBETCTBYET HamOOINbIIEe 3HAUCHUE f (y) = 34/1000 — 10y + /10y TIpu
HaTypanbHBIX y He 6ompmmx 100. Umeem:

5 5 /1000 — 10y — 3,/10y

1(3) — —3. =5
F0) =75 1000 — 10y +/1000 — 10y - /10y

Haiinem Hynu npou3BOJHOM:

/1000 — 10y = 3\/10y<:§1000— 10y =90y < y = 10.
ye

B HaiineHHOW TOYKe MPONU3BOAHAS MEHSET 3HAK C IUTIOCA Ha MHHYC, IIO3TOMY B Hel (D)YHKLHS JOCTHraeT MaKCUMyMa, COBIaza-
OIIETO ¢ HANOOIBIINM 3Ha4eHHeM (DYHKIMY Ha UCCIeayeMoil obmacTu.

Janee umeem: f(10) =100, s = 150450 =200 «r, u3 (*) Haxogum x = 30 uen. DTo o3HauaeT, 4To 30 paGOUMX mep-
Boit o6macty 1 10 U3 BTOpOI JOIDKHBI OBITH 3aHATH Ha MPOU3BOICTBE AIFOMUHMSA, 32 CyTKH OHHU 100yayT 90 + 10 = 100 kT amomu-
Hus, octaBmmecs 70 pabounx nepBoii obiactu 1 90 pabounx BTOpoi 001acTH TOKHEI OBITH 3aHATH Ha TOOBIYE HUKEIS, 38 CyTKH
onu 100ymyT 70 + 30 = 100 xr HUKeNA. 13 M0OBITEIX MeTaiuioB OyneT nponsBeneHo 200 Kr craga.

Ortsert: 200 KT.
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21. 3apanme 17 Ne 513298. B aByx obnactsx ectb no 160 pabounx, Kaxablil U3 KOTOPBIX TOTOB TPY-
JUTHCS TIO 5 4acOB B CYTKHM Ha OObIYE aFOMUHUS WM HUKENs. B mepBoit o0nacTu onuH pabouuii 3a
yac go6sBaeTt 0,1 xr amomunus unu 0,3 kr Hukens. Bo Bropoit obmacty uist 10OBIYM X KT aJTIOMUHUS B

JIeHb TpeOyeTcs x? 4eITOBEKO-YACOB TpyZa, a AJi1 10ObIUM ¥ KT HUKENS B JIeHb TpeOyeTcs y2 YEJI0OBEKO-
4acoB TpyJa.

Jida HyXJT POMBIIUIEHHOCTH MOYHO HMCIIOJb30BaTh WM AJIFOMUHUM, WIM HUKENb, OpU4eéM | Kr
QIIOMMHMS MOKHO 3aMEHUTh | Kr Hukens. Kakyro HamOosbllyl0 Maccy METauIoB MOXHO J100BITh B
IBYX 00J1acTAX CYMMapHO AJIsl HY K IPOMBIIIJIEHHOCTH?

Pemenwue.

[TockonbKy aTIOMUHMI W HUKENb B3aHMO3aMEHSEMBI, 1 HEOOXOIMMO MPOW3BECTH HAHOOJbIIee KOJIUIECTBO METaJIa, BCE pa-
Ooure mepBoi 00JIaCTH MTOIHKHBI OBITH HAIPaBIICHBI HA JTOOBIYY HHUKEIs, KOTOPBIH OHH JOOBIBAIOT BTpoe Ooiee 3dekTuBHO, YeM

amoOMUHHHA. 3a cyTKH uMH Oyaet no6srTo 160 - 5 - 0,3 = 240 Kr HUKEIS.
ITycth Bo BTOpOUW 00JacTH aqrOMUHHUI MOOBIBAIOT X pabounx, a HUKENb — 160 — x pabouunx. Torma 3a cyTku OHH JOOYAyT

\/5_)6 KT QJTIOMUHHS U \/ 5(160 - X) Kr HUKens. Halinem HanOonpiee 3HaUeHHE (HYHKIIUA f (X) = V5x+v800 — 5x nax

HATYypaJbHBIX X, He Oompmmx 160. Umeem:

Py >3 ~ 5/800—5x—/5x
©2v5x 2v/800—5x 2 /5x-/800—_5x

Haitnem Hyu npon3BOAHOM:
V800 — 5x = \/Sx(:EISOO—Sx: 5x < x = 80.
xe

B Touke 80 IPOM3BOHAS MEHSET 3HAK C IUII0CA HA MUHYC, HOTOMY B Touke 80 (yHKIHUS JOCTUraeT MakcuMyMa  fmarx = 40,
COBITAIAOMIETO ¢ HANOOIBIINM 3HaYeHHEeM (DYHKIMH Ha UCCIIeayeMoii obmacTu.

Tem cambiM, 80 pabouux BTOpOI 06JaCTH CIE€AyeT HAPaBUTh HA 0OBIYy amfoMuHuSA U 80 — Ha n00brvy yrmist. OHu 100yayT
40 xr metayuta. CoBMeCTHO pabouue MepBoii i BTopoi obmactu 100yayt 280 kr MeTtaia.

OrtserT: 280 KT.

IIpumeqanue.
JIyis HaX 0K AeHUS] HAUOOJIBIIIETO 3HAYCHUS (DYHKIHH f (X) = vV 5x + V800 — 5x moxHO Gbi10 GbI BOCIIONB30BATHCS cleny-
a+b
oriei TeopeMoit. Hanbompiee 3HaueHNe QyHKITNH y(x) =vVx—a+vVb—x, na OTpEe3Ke [Cl; b] JOCTUTACTCS B TOUKE > i

paBHO \/ 2(b — Cl) .

B namewm ciayuae d = 0, b = 800, nostomy fiang = V 1600 = 40, uro nocruraercs B Touxe, rie 5x = 400 T0 ecTh
mpu x = 80.

IlpuBeném pemenue 6e3 IPOU3BOTHOM.
ITycts BO BTOpOW 0ONMacTh Ha JOOBIYY aIIOMHHES OyZIeT OTBEICHO x> genoBeko-
2
4acoB, a Ha JI0ObIYY HHUKeIs — Y~ denoBeko-uacoB. Beero padounx 160, paboras mo 5

4acoB, OHH BbIpabaThiBatoT 800 YETOBEKO-YaCOB B CYTKH, MOITOMY X2 +y2 = 800.
JIns1 Takux 3HAUCHHI IEPEMEHHBIX TPeOyeTCs ONpeNeIuTh HAan0OIbIlee 3HAYCHUE KOJIU-
gecTBa N00BITOro MeTamna S = X + Y. TeM caMbIM, HEOOXOJUMO OIIPENEIUTh HAHOOIb-
miee 3Ha4YeHHUE ImapamMeTpa S Ipu KOTOPOM TIpsiMasi, 3afjapaeMasi ypaBHEHHEeM Y =— § — X,

OyZeT UMETh C OKPYKHOCTBIO x? +y2 = 800 o6ume TouKH, TEXKANIHIE B TIEPBOH KOOP-
JMHATHOW YETBEPTH.

W3 pucyHka BHIHO, YTO TOYKAa KacaHHs SIBISIETCS CEPEIMHON TMITIOTEHY3BI PaBHO-
OCIpEeHHOTO  TIPSIMOYTOJBHOTO  TpeyroibHWKAa. KOoOpIWHATBI ~ TOYKM  KacaHHs

(0,55 ; O,SS) JIOJDKHBI ~ YIOBJIETBOPSATH  YPAaBHEHHIO  OKpY)XHOCTH.  Torma

0,255% 4 0,255% = 800, orxyna s = 40.
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