Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

10 kyiacc — genb 1
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Cpemn Bcex pemtennii ypasaenus 3 930400x = y*, rie x, y, 2 — HaTypaJbHbIe YHACJA, TPUIEM
z > 2, HalijiuTe Takoe, IPU KOTOPOM T IIPUHUMAaeT HauMeHbIllee 3HadYeHue. B orBere ykaxkure
COOTBETCTBYIOIee 3HAUECHUE Y.

Otset: 340.

Pentenne. PacknaapiBas janHOe B yCJOBUM YHCIO HA IPOCTHIE MHOXKUTEIN, MOYKEM 3allUCATh yPaB-
nenue B Buje 2° - 52 - 1732 = y?. SlcHo, YTO MUHIMAJIBHOE 3HAUCHHE 2 MOYKHO IOJIYYATL B TOM CIydae,
KOIJIa TIPU PA3JIOKEHUU Ha MHOXKUTEJIM B T HE COJAEPXKUTCHA UHBIX MHOXKHUTeel Kpome 2, 5, 17. [lycrtb
x = 2%.5% 177, Torma 25T . 528 . 17347 = ¢*. Orciona cieayer, aro umciaa 5+ o, 2+ u 3+~
JOJIZKHDBI J€JINThCA Ha 2.

Ecin z = 2, To MunnMasibable 3HaYeHUsT — 910 @ = 1, =0, v = 1, u Torma x = 34. Ecim z = 3, 1o
a=1,=1v=0wuz=10. HecroxxH0 BUAETD, 9TO 9TO U €CTh MUHAMAJBbHOE 3HaUCHUE (ecin z > 4,
Toﬁ22nm>52:25).EcnnleO,az:S,Toy:34O.

Cpemn Bcex pemennii ypapaenus 7030 400x = y*, riue x, y, 2 — HaTypaJbHble YHCJIA, TPUIEM
z > 2, HalijiuTe Takoe, P KOTOPOM T IpUHUMAaeT HauMeHbIllee 3HaUYeHne. B orBeTe ykaxkurte
COOTBETCTBYIOIEE 3HAYCHUE Y.

Otsert: 520.

Cpenu Bcex pertennii ypasuenust 1293 732x = y*, tje x, y, 2 — HaTypaJbHbIE YNC/IA, IPUIEM
2z > 2, HalinTe Takoe, IPU KOTOPOM T IIPWHUMAaeT HauMeHbIllee 3HaUeHNe. B oTBeTe yKayKnuTe
COOTBETCTBYIOIIlEE 3HAYEHNUE Y.

OtBet: 198.

Cpean Bcex pemtennii ypapaenus 1757 600x = y*, rue x, y, 2 — HaTypaJbHbIE YHCJA, TIPUIEM
z > 2, HailijiuTe Takoe, NP KOTOPOM T IpUHUMAaeT HauMeHbIllee 3HadYeHue. B orBere ykaxkurte
COOTBETCTBYIOIEE 3HAYECHUE Y.

OtsBet: 260.

Tpamnerus ABC D, ocaoBanue AD xorTopoit BiiBoe Oosbitie ocHoBanust BC', Bimcana B OKpPYy K-
HOCTBH w. [Ipsimast, mpoxoggamas depe3 BepruHy B mapastensuo C'D, mepecekaeT BTOPUTHO
OKPYKHOCTb w B Touke P, a cropony AD — B touke N. Haiiaure nepumerp tpanermuun ABC D,
ecsim m3BecTHO, YTo BN =4, PN = 9.

OtBerT: 26.

Tpanenus ABCD, ocaoBanne AD xoTopoii BiBoe OoJibiiie ocoBanust BC, Bmcana B OKPY K-
HOCTh w. [Ipsimast, mpoxojgamas depe3 BepruHy B napastensao C'D, mepecekaerT BTOPUTHO
OKPYKHOCTb w B TouKe P, a cropony AD — B touke N. Haiiure nepumerp tpaneruu ABC D,
ecyim m3BecTHO, YT0o BN =5, PN = 20.

Otset: 40 wim —1.

Tpamnemus ABC D, ocaoBanune AD xoropoit BiiBoe Gosbiie ocHoBanust BC', BImcana B OKpPYy K-
HocTh w. [Ipsimas, npoxomgmas depe3 Beprnny B napasuiensno C'D, 1epecekaeT BTOPUTHO
OKPYKHOCTb w B Touke P, a cropony AD — B touke N. Haiijure nepumerp tpaneruun ABCD,
ecsin u3BectHo, uro BN =3, PN = 27.

OrBert: 33 win —1.

Tpamnerus ABC D, ocaoBanue AD xoTopoit BiiBoe Gosbiie ocHoBaHust BC', BInmcana B OKpPYy K-
HOCTh w. [Ipsimasg, mpoxomgamas depe3 BepmuHy B napasiensno C'D, mepecekaeT BTOPHYTHO
OKPYKHOCTb w B TouKe P, a cropony AD — B touke N. Haiiure nepumerp rpamnerun ABCD,
ecsn u3BectHo, uto BN =4, PN = 25.

OrBerT: 38 wm —1.

© MOTI, 2024



Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

Tpanenus ABC D, ocaoBanue AD kotopoii Bisoe 6osibiiie ocaoBanusi BC, Brimcana B OKPYKHOCTD W.
[Ipsmas, mpoxomsmast uepe3 Bepiinny B napajiesnbHo C' D) nepecekaeT BTOPUIHO OKPYKHOCTh W B
touke P, a cropory AD — B touke N. Haiinmure nepumerp tpaneruu ABC D, eciin u3BeCTHO, UTO
BN =a, PN =0.

Otsert: 2a + 3V ab.

Pemtenne. Vcxonst uz ycnosuss ABCD u BCDP — rpanennu (a Tak oHE 06 BIMCAHBI B OKPY’KHOCTD,

T0 06e pasHobGejapentbie), a BCDN — napasuiesiorpamm. O6osuauum BC = x. Torna CD = BN = a,
AD = 2BC = 2z, DN = BC = z, AN = AD — DN = z. Ilo TeopemMe 0 NepECEeKAIOIMMXCS XOPIaxX
umeem AN - ND = BN - NP, 1o ectb 22 = ab u = vab. 3uaunur, nepumerp rtpanemun ABCD pasen
AB+BC+CD+ AD =a+z+a+ 2z = 2a + 3z = 2a + 3Vab.

a)

B apudmernyeckoii nporpeccun, cocrosineii n3 11 4jieHoB, cymMMa KBaJpaTOB IEPBBIX IISITH
wieHoB Ha 0,75 0oJIbIlle CyMMBI KBaJIPATOB TOC/IEIHIX IATH 4eHOB. Haiiure pasHocTb MexK Ty
CYMMOI KBaJIpaTOB MEPBLIX YETHIPEX UIEHOB U CyMMOI KBaIPaTOB MOCJIEIHUX YETHIPEX UJIEHOB
3TON IIPOTrPECCUMU.

Otser: 0,7.

Pemienne. Ilycrs a — mecroit wien nporpeccun, a d — €€ pasHocThb. Torja 1mo ycJI0BHIO
(a—5d)%*+...+(a—d)?—(a+d)?—... = (a+5d)? = 0,75 —

< ((a—5d)* — (a+5d)*) + ((a —4d)* — (a +4d)*) +... + ((a — d)* — (a + d)?) = 0,75 <>
<= —20ad — 16ad — 12ad — 8ad — 4ad = 0,75 < —60ad = 0,75,

OTKY/1a CLd = —% AHaJIOI‘I/I‘IHI)Ie BbIYUCJICHUA Jal0T, YTO NCKOMasd Pa3HOCTHL €CTb
1
—56ad = —56 - [ —— ) =0,7.
80

B apudmerndeckoii nmporpeccun, cocrosimeil n3 13 4IeHOB, cyMMa KBaJIpaToOB IEPBLIX IIECTH
wJIeHOB Ha 2,1 6oJIbIe CyMMBbI KBaIPATOB IOC/IEIHNX IIIECTH 1IeHOB. Haiianre pasHoCTh MexK Iy
CyMMO# KBaJIPaTOB MEPBBIX MATH YJI€HOB M CYMMON KBaJIPATOB IMOCJEIHUX ISITH TJIEHOB 9TOM
[IPOI'PECCHM.

OTBerT: 2.

B apudwmernueckoit mporpeccuu, cocrosmieii u3 15 4jaeHOB, cyMMa KBaJIPATOB HEPBLIX CEMU
YJIEHOB Ha % 0oJIbIlle CyMMBI KBaJIPATOB MOCJCTHIX ceMu wieHoB. Haiiiure pazHocTb MeK Ty
CyMMOI KBaJIPATOB IIEPBBIX MECTH YJIEHOB U CyMMOI KBaJIPATOB TIOC/IE/IHUX IIIECTU YJIEHOB STON
[IPOI'PECCH.
OtBerT: 2,25.

B apudmernyeckoit mporpeccun, coctodieir n3 17 4ieHoB, cyMMa KBaJpPaTOB ITEPBBIX BOCHMMU
YJIEHOB Ha % OoJIbIIe CyMMBI KB&JIPATOB IMOCJIEIHIX BOCHMU wieHoB. Haliinre pasnocts MexK Ty
CyMMOI KBaJPATOB IEPBBIX CEMU YJEHOB U CYMMOIl KBaJIpaTOB IOCJIETHUX CEMU YJIE€HOB ITOMN
IPOI'PECCH.
Orger: 1,25.
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4.

Osmmvmmraga “@ustex—2025” mo maremaruke. [lepperit sramn. OTBeTHI U perreHnst

a) JlaHbl J1Be KOHIEHTpUYeCKHe OKpyKHOCTH ) M w ¢ meHTpoM B Touke O, mpuaém pajmyc )
bosbiie pajnyca w. Ha syde ¢ mHagagom B Touke (O, mepeceKarolieM OKPY:KHOCTH ) B TOUKe
A, ormeuena touka B rtakas, ato OB > OA. Ha okpyxXHocTn w BBIOpanbl Touku K u M
TakuM obpaszom, uro upambie AM u BK kacaiorcs 9Toit okpyzkHoctu. [Ipsimas BL kacaercs
okpyxkuocTHu ) B Touke L. Haiigure nambosbuiyio BosmMoxKHYy0 jmuHy BL, ectu AM = 20,
BK = 29.

Otsert: 21.

6) laubl ;1Be KOHIEHTpHUECKHe OKpyKHOCTH () M w ¢ meHTpoM B Touke O, mpuaém pajmyc )
6osbite pajuyca w. Ha syde ¢ nagasom B Touke O, mepecekaronieM OKPYKHOCTH () B TOUKe
A, ormeuena touka B rtakas, ato OB > OA. Ha okpyxXHoctn w BbIOpansl Toukn K u M
TakuM obpaszom, uro upsambie AM n BK Kacaiorcs 9Toit okpyzkuoctu. Ilpsmas BL kacaercs
okpyzxkuoctu () B Touke L. Haiimure nambosibinyio Bo3moxkuyo jaauny BL, ectu AM = §,
BK =1T7.

OTtger: 15.

B) Jlaubl j1Be KOHIEHTpHUeCKHe OKpyKHOCTH () M w ¢ meHTpoM B Touke O, mpuaém pajmyc )
6osbIie pajuyca w. Ha syde ¢ nagasom B Touke O, mepecekaronieM OKPYKHOCTB () B TOUKe
A, ormeuena touka B rtakas, auro OB > OA. Ha okpyxK#Hoctu w BbiOpanbl Toukn K u M
takuM obpaszoM, uro upsambie AM u BK kacatorcs 91oit okpyzxkuoctu. [Ipsimas BL kacaercs
okpyzkuoctu {2 B Touke L. Haiimure Hanbosbiryo Bo3moxkuyto jauuay BL, ecmtu AM = 24,
BK = 26.

OTtger: 10.

r) Janbl 7Be KOHIIEHTpUYECKHE OKPY:KHOCTH () U w ¢ HeHTpoMm B Touke O, mpuuém pajuyc (2
bosibitie pajimyca w. Ha jyde ¢ Hadajgom B Touke (), mepeceKaloneM OKPYKHOCTH ) B TOUYKe
A, ormeuena touka B Takasi, ato OB > OA. Ha okpyxuoctu w BbIOpaHbl TOUku K u M
TakuM obpaszom, uto upsmbie AM u BK kacaiorcs sToit okpyxkuoctu. [Ipsamas BL kacaercs
okpyxkHOCTH ) B Touke L. Haiimure HamboIbINyI0 BO3MOXKHYIO aauny BL, ectu AM = 9,
BK =141.

Otsert: 40.

Jlaubl JgBE KOHIIEHTPUIECKHE OKPYXKHOCTH ) U w ¢ 1eHTpoM B Touke (), npudém pajuyc ) OoJibIie
paauyca w. Ha syde ¢ Hagasom B Touke O, mepecekaromeM OKpPY:KHOCTH () B Touke A, ormeueHa
touka B takas, uro OB > OA. Ha okpy:kHoctu w BbIOpanbl Toukr K u M Takmm oOpa3oM, UTO
npsmbie AM u BK kacarorcs s1oit okpyx)uoctu. [Ipsimass BL kacaercst okpyzkuoCcTH {2 B TOUKe L.
Haiture manbosburyio BosMoxkuyto auuny BL, eciu AM = p, BK = q.

OTBer: \/q¢? — p2.

Pemenne. ITycrs paauycsl okpyzkuocreii 2 u w pasubl R u r coorsercrsenno. ITo reopeme ITudaropa st
rpeyrosbHukoB AM O, BKO, BLO nonydaem paBeHCTBA

r? = R? —p?, (1)
r? +¢* = BO?, (2)
R? 4+ BL?> = BO*. (3)

Torna BerauTas w3 cymmbl pasencts (1) u (3) coornomenne (2), momyaaem R? + BL? — ¢ = R? — p?, otkyna

BL? = ¢®> —p?> u BL = \/¢? — p2.
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a)

Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

Ha mocke HammcaHb! TIOpsi T WIyIMe HATypaJsbHble qiciaa or 1 1o 301 (KaxK/0e W3 HUX POBHO
onue pa3) CKOJBKUME CIIOCOGAMEI MOYKHO CT€pPeTh TP U3 HAIMCAHHBIX YHCEsT Tak, YTO0bI 0CTa-
TOK OT JIeJIEHUsI CyMMBI BCEX UMCEJT Ha JIOCKE Ha 3 TOC/Ie 3TOrN0 He M3MEHMJICS !

OTtBer: 2 - Cfoo + C'fm +100? - (100 + 1) = 1500 050.

Pemenne. Eciu ocraTok oT jiefieHnst CyMMbI BCeX UHCEN Ha 3 He MEHSIeTCs, 9TO O3HAYAET, 4TO CyMMa
TPEX BBIOPAHHBIX YUCEJT JOJKHA JIEJINTHCA Ha 3.

Haiiném KosimaecTBo Cr1ocob0B BHIOPATDL HYKHBIE TPHU UUC/Ia U3 HATYpPaJIbHbIX dnces or 1 10 3n+ 1. Bee
c11ocoObI Pa3006BLEM Ha J[Ba KJIacca: K IIEPBOMY OTHECEM BCe Te TPOIKH, B KOTOPBIX OCTATKU BCEX TPEX -
CeJI OT JieJIeHUsi Ha 3 OJINHAKOBDI, & KO BTOPOMY — TPOHKH, B KOTOPBIX BCE TPU OCTATKA OT JIeJI€HUs Ha 3
BCTPEYaIoTCsI 110 o/THOMY pasy. ObIiee 9uc/Io CrocoboB U3 MepBoro Kiacca pasto 2-C3 +C3 41, HOCKOJIb-
Ky 9HCeJI, KPATHBIX 3 WU UMEIOIINX OCTATOK 2 MPU JeJIeHNN Ha 3 — 10 1 MITYK, & YUCEJ ¢ OCTATKOM
1 — Beero n+1. Yucso coco6os u3 Broporo Kinacca pasao n?-(n+1). Ilomyaaem 2-C2+C3  +n?-(n+1)
crioco6os. IIpu n = 100 maxomum 2 - C3yy + C3p; + 1002 - (100 + 1) = 1500 050.

Ha mocke HammcaHb! OIS WIyIMe HATYpaJbHble ducia or 1 1o 271 (KaxK/0e W3 HUX POBHO
onue pa3) CKOIBLKUME CIIOCOGAMEI MOYKHO CT€pPeTh TP U3 HAIMCAHHBIX YHCE]T TaK, YTO0bI OCTa-
TOK OT JIeJIeHUsI CYMMBI BCEX JHUCes Ha JOCKe Ha 3 MOCJIe 3TOTO He M3MEHUJICS !

Otser: 2 - Cgy + C3) + 907 - (90 + 1) = 1093 545.

Ha mocke manmcanbl mojpsiyi wiyinue HaTypasibHble dncia or 1 1o 241 (kKaxkj0e u3 HUX POBHO
onuH pa3) CKOJBKUME CIIOCOOAME MOYKHO CT€PETh TPHU U3 HAIMCAHHBIX IHCE TaK, YTO0BI OCTa-

TOK OT JIeJIeHHsI CyMMBbI BCeX JUHCes Ha JIOCKe Ha 3 MOC/Ie 3TOr0 He M3MEHUJICS !
Oteer: 2 - C3, + C3, + 80? - (80 + 1) = 768 040.

Ha mocke mammcaHb! TOpsiT WIyIMe HATYpaJsbHble ducia or 1 o 211 (KaxK0e U3 HUX POBHO
oyus pa3) CKOJBLKUME CIIOCOGAMEI MOYKHO CT€peTh TP U3 HAIMCAHHBIX YHUCe/T Tak, YTO0bI 0CTa-
TOK OT JIeJIeHUsI CYMMBbI BCEX JHUCes Ha JOCKe Ha 3 MOCJIe 3TOTO He M3MEHUJICS !

Otsert: 2 - C3, + C3, +70% - (70 + 1) = 514 535.

N3 nyakra A B nyakT C' 110 TPSMOJIMHENRHON YKeJe3HO# JI0pore ¢ MOCTOSTHHO#M CKOpocThio 60
KM /™ JIBIZKETCS 10e3/1. B Touke B, pacroyioyKeHHO! Ha PACCTOSTHIN 2 KM OT YKeJIE3HON JOPOTH 1
Ha PACCTOSHUAN 3 KM OT TOYKN A, HaxoanTcesa MOTOMUKINCT. C KaKoil MUHIMAJIBLHON ITOCTOSTHHOMN
CKOPOCTBIO JIOJIZKEH JIBUT'aThCA MOTOIUKJIUCT, YTOOBI JOIHATH II0€3]I, €CJIM U3BECTHO, ITO YTOJI
BAC ocrperit? OTBer gaiiTe B KM/ .

Otgert: 40.

Pemenne. ITycts D — Touka BCTpedn moe3/1a U MOTOIUKIIMCTA, ¢ — BpeMsl JBUKEHHUsI MOTOIUKJIMCTA,
U — €ro cKopocThb, & = ZDAB, a — paccrostaue or ToYku B 10 Touku A, v — CKOpPOCTb 110e371a, a d —

paccrostare oT TOYKu B 110 Kejie3Hoi jgoporu. V3 TeopeMbl KOCUHYCOB, TPUMEHEHHON K TPEYTOJIBHUKY
ABD, nmeem:

2 2
a av cos a .
u?t? = a® + v*? — 2avt cos o = u? = o 2T + 0% = (f — v Cos a) + v%sin? .
Tak Kak cosa > 0, TO MUHUMYM U JIOCTUTAETCd TIpH § = vcgsa. B sTom caygae u = vsina = %l,
IIO3TOMY U = % =40 k™m/4.

N3 nyakra A B nyakr C' 110 OpAMOJMHENRHON »KeJe3HO# J1opore ¢ MOCTOSAHHON CKOpocThio 49
KM /9 JIBUZKETCSI 110e3/1. B Touke B, paciio/ioyKeHHON Ha PACCTOSTHUU 5 KM OT YKeJIE3HOM JOPOrd 1
Ha PACCTOSHUN 7 KM OT TOYKN A, HaxoauTca MOTOHMUKINCT. C KaKoil MUHMMAJIBLHON ITOCTOAHHOMN
CKOPOCTBIO JIOJIZKEH JIBUTAThCA MOTOIUKJIUCT, YTOOBI JOTHATH II0€3]I, €CJIM U3BECTHO, YTO YTOJI
BAC octpuriit? OTBer jaiiTe B KM/ .

OTtBer: 35.
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7.

B)

Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

U3 nynkra A B nyHKT C' 110 IPAMOJIMHEHON KeJIe3HOil J0pore C IIOCTOSHHON CKOPOCThIO 70
KM /1 JIBUZKETCs TToe3/1. B Touke B, pacro/iozKeHHO! Ha PACCTOSHUN 3 KM OT JKeJIe3HOIT TOPOrH 1
Ha PACCTOAHUM 5 KM OT ToUKN A, Haxomurcs MoTorukncT. C KaKoit MEHUMAJIBHON HOCTOAHHOM
CKOPOCTBIO JIOJIZKEH JBUTATHCA MOTOIUKJINCT, YTOOBI IOTHATH II0€3], €CJIU U3BECTHO, 9TO yTOoJI
BAC octpwiit? OTBer jaiiTe B KM/ 4.

OTseT: 42.

U3 nynkra A B nyHKT C' 110 IPAMOJIMHEHON KeJIe3HOl J0pore C IIOCTOSTHHON CKOPOCThIO 84
KM/ JIBUZKETCs Toe3/1. B Touke B, pacroiozKeHHO! Ha PacCTOAHIN 4 KM OT JKeJI€3HOIT OPOTH 1
Ha paccrognun 6 kM oT Toukn A, HaxoauTcs MOTOIUKIACT. C KaKOH MIHUMAJIHHON HOCTOAHHOM
CKOPOCTBIO JIOJIZKEH JIBUTATHCA MOTOIUKJIUCT, ITOOLI TOTHATE TI0€3]1, €CJIU U3BECTHO, 9TO yTOJI
BAC octpuiit? OTBer jaiiTe B KM/ .

OTseT: 56.

a) Haiiure KOJIMUeCTBO BCEX TAp HATYPAJIbHBIX Yucest (X;Yy), IPH KOTOPBIX SIBJISIETCS] BEDHBIM Pa-
Bercrso 72 + x + 5y = 1000 002.
OTtser: 400.

Pemenne. [IpaBas gacTh paBeHCTBa MUMeEET OCTATOK 2 OT JiejieHusi Ha 5. JleBas 9acTb UMeTh
OCTaTOK 2 OT JeJICHUd Ha D, TOJbKO €CJIU T UMeeT OCTaToK 1 mijn 3 oT JejleHus Ha 5.
Pazbepem stu cirydan.

[Iycts @ = 5k + 1, time k — 1esnoe HeorpunareabHoe ducyo. Toria paBeHCTBO MOXKHO ITPE00-
pazoBaTh K Buy Sk? + 3k + y = 200000. 3ameTuM, 9TO I KasKJIOIO IIEJIOr0 Kk, TaKOro, YTo
5k? 4+ 3k < 200000 umcso y HATYpaJbHOE I ONPEIETIACTCS OJHOZHATHO. SHAYNT, KOJIMIECTBO
ap B 9TOM cjydae paBHO KoimdecTBy k > 0 Takux, uro 5k? + 3k < 200000, To ects k < 199.
Orcroma kommaectBo map pasao 200.
IIycts x = 5k + 3. Toraa paseHCTBO MOKHO IpeobpasosaTh K Buiy Hk* + 7k +y = 199 998.
AHAaJIOrIYHO TPEIbIAYIIEMY CIyYaio IMOJIy9YaeM, YTO KOJUIECTBO Iap PaBHO KOoaudecTBy k > (
Taknx, uto Hk? + Tk < 199998, To ectb k < 199. Orciona Kosmdectso nap pasuo 200.
Ob6iee kommuecTo map pasao 200 + 200 = 400.

6) Haiinmure KoJmaecTBO BCeX Hap HATYPAJbHBIX 4uces (;Y), IPH KOTOPBIX SABJSETCS BEPHBIM
pasenctso x2 +  + 5y = 2000 002.
OTtBer: 566.

B) Haiisnre Ko/muecTBO BCeX Map HATYPAJbHBIX 4uces (;Y), TP KOTOPHIX SABJSETCS BEPHBIM
pasencTBo 12 + o + 5y = 3000 002.
OTBeT: 693.

r) Haiisure Kom4uecTBO Beex map HATYPAJbHBIX ducCea (;Y), IPU KOTOPBIX SIBJISETCS BEPHBIM
pasencTBo 12 +  + 5y = 4000 002.
Otsert: 800.
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9.

a) Jlist mostoKuTeIbHbIX ances1 T 1y ¢ cyMmMoii 7 [lerst Bbinmcast Ha JOCKyY 9mcIia

Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

932"‘:’!2 1.3+y3 $4+y4
Tty ) z24y?) z34yB
Oxaz3asoch, 9TO BBIMMCAHHBIE YHCIa 00pa3yoT apuMEeTHIeCKy0 IIPOrpeccuio (B yKa3aHHOM
nopgke). Kakoe HanGoJbinee 3HaueHne MOyKeT MPUHUMATL cymMMa 2 + y27?

OTtBer: 24,5.

Pemtenne. Yucna a, b, ¢ 06pasyoT B yKa3aHHOM IOPSIKe apu@PMeTHUYECKYIO IPOIPECCUI0 TOrja U
TOJILKO TOTjIa, Korya 2b = a + ¢. OTciona morydaeM ypaBHeHme

Byt a4y oty
2?+y? w4y a4yt

O6oznaunm z 4y = u, 2y = v. Torna 22 +y? = u? — 20, 23+ 1% = w3 — 3uv, 2* +y* = u* — 4u’v + 20?
U ypaBHEHHE IPUHUMACT BU/J

2l —6uv  w?—2v  ut — duo + 202

u? — v U ud — 3uw

2
[IpuBo/s K 0bIIEeMy 3HaMeHATE 0 1 yiporast, nveeM u'v — 8u?v? 4+ 16v3 = 0, orxyma v (u2 — 41)) =

a TaK 9YHCJIA U U U NOJOXKHUTEIbHE], U2 = 4v. 1o ycIoBHIO U = 7, CJIe/0BATE/IBHO, U = 49 g g2 4 y? =

4
u? — 20 =4 =245

)

a:2+y2 $3+y3 z4+y4
Tty 0 z24y?) 23ty3”
Oka3aJjioch, YTO BBIMUCAHHBIE YUCIa 00PA3yIOT apudMeTuIecKyio mporpeccuto (B yKasaHHOM
nopsiyike). Kakoe naubosibinee 3Ha4eHne MOYKET IIPHHUMATH cyMMa 12 + 327

OTtBert: 40,5.

J17151 TOJIOKUTENIBHBIX "nces T 1 Y ¢ cymmoit 9 Ilers Bbinucasn Ha OCKy ducia

$2+y2 $3+y3
z+y $2+y2 I

. Oka3aJioch, 4TO BBIMHUCAHHBIE THCIAa 0OPasyioT apudMeTHIeCKyo Iporpeccuio (B yKa-

g nmonoxuTembHbIX Ynucesa r U y ¢ cymmoit 11 Ilersa Bbinmcasn Ha JIOCKYy 4uc/ia
x4+y4
e
3aHHOM nopsiyike). Kakoe nHanbosiblee 3Ha9eHIE MOXKET IIPUHAMATL cyMMa T2 + 327
OTtBer: 60,5.

ZE2+y2 z3+y3
z+y ’ 12+y27

. Oka3aJioch, 4TO BBIMKMCAHHBIE YHCJIA 0OPa3yioT apudMeTHIECKyIO IIporpeccuio (B yKa-

g nonokuTenbHBIX Yucesa r U Yy ¢ cymmoit 13 Ilersa Bbinmcasn Ha JIOCKYy 4nciia

I4+y4
x3+y3
zanHOM TIopsiiike). Kaxkoe Hanbosiblliee 3HaMeHIe MOZKET IPUHUMATL cyMMa T2 + y27?

OTtBer: 84,5.

a) Topoma X u Y pacmosioxkeHbl Ha peke, TpudéM X — BBIIIE [0 TEUEHUIO, & MEXK/Iy HUMH HAXO-

qutced npuctanb 1. B 8:00 katamapan u Jiogka HaxOJIWINCh B Topoje X, IJIOT — Y MPUCTAHH
IT, a karep — B ropojie Y. OHM 0JTHOBPEMEHHO HAYAJIH JIBUXKEHUE: KaTep — BBEPX 110 TEYEHHIO,
a KaTaMapat, JIOJKa W IJIOT — BHU3 110 TedeHuIo. MI3BecTHO, ITO JIOJKa U IJIOT BCTPETUJIUCH B
TOM K€ CaMOM MecTe, IJle KaTaMapaH BCTpeTuicd ¢ Karepom. Kpome Toro, karamapaH U ILIOT
BCTPETUJIUCH B TOM 2K€ CaMOM MecCTe, I'/Iec BCTPETUJINCH JIOJAKa 1M KaTep. BCG JABU2KYTCe C IIOCTO-
SIHHBIME CKOPOCTSIMHU, CKOPOCTB KaTepa B 6 pa3 60JibIlle CKOPOCTH TIOTa, (TO CTh OJJHO U TO JKe
paccTosinre KaTep IPOXOJUT B

6

pa3 ObIcTpee, YeM IIOT), & MeCTa BCTPEUH IJIOTa C JIOJKOM 1 ¢ KaTaMapaHoM pa3indabl. Haiiure
otHomenune paccroduus X II K paccrosnmio I1Y .

Otger: 0,2.

Pemnenwne. Iycrs vy, vy, vk, U UK, — CKOPOCTH JIOJKH, IJIOTA, KATAMAPAHA 1 KATePa COOTBETCTBEHHO,
1 1 1

all=— 1= — K; = —, Ky = —. Obo3naunm TakzKe 9epe3 Ty U Ty PACCTOAHUSA OT Topoja X
(i v VK, VK,

1o npuctanu I1 u ropoma Y coorBercTBeHHO. 3aKOHBI JBUYKEHNUA JAHHBIX 4 CYIOB MOXKHO 3aIlUCATh B
BU/JIE
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t =Jlz (smoxka),
t = Kix (xaramapan),
t =1I(x — xy) (mor),
t = —-Ko(x —xy) (xarep).

BOCIIO.H]):SOBaBH_[I/ICb COBIIa/IeHrMEeM KOOpJAHMHAT MeCT BCTpe4du JIOJKKW U IIJI0OTa, a TaKiXKe KaTaMapaHa 1
II-K;y x5 II
KaTepa, IIOJYyIUM COOTHOIMECHUNE ———— = —— ——. AHa.HOFI/I“IHO, n3 TOro, 9TO KaTaMapaH U IIJIOT BCTPe-
JI+ Ko Ty Ko
. IT—JI xy 11
TUJINCb B TOU 2K€ TOYKE, 9TO JIOJKa U KaTep, IIojJydaeM, 9TO —(———— = —— — . I/ITaK,
Ki 4+ Ko Ty Ko

II-Ky  ay 11 II—-JI

JI+ Ko _EE:K1+K2

[TpupasuuBas Apobu B JIeBOil U MPaBOil YacTsX, IIepeMHOXKasl 1 IPUBO/JIS TI0I0OHBIE CIaraeMble, I10JIy-
Lo Ko
gaeM, uto Ki + Ko +JI = I1. Toraa, ucrosb3ys ocrasiieecs paBeHCTBO, HAXOIUM — = — = —. $lcHo,

Ty 11 6

Tn XII XII 1
qT0 ?y = 7XH—‘,—HY’ OTKY/da ﬁ = 5
T'opoma X m Y pacriosiokenbl Ha peke, Mpu4déM X — BBIIIE 10 TEUYEHHUIO, a MEXKJy HUMU HaXO-
murcs npuctanb 1. B 8:00 kartamapan u Jiojika HaXOJIMJIMCh B Topojie X, IJIOT — y IIPUCTaHU
II, a karep — B ropoje Y. OHU OMHOBPEMEHHO HAYAJM JIBUYKEHIE: KaTep — BBEPX 110 TEYEHUIO,
a KaraMapaH, JIOJKa U ILJIOT — BHU3 110 TedeHuo. V3BecTHO, YTO JIOAKA U ILJIOT BCTPETUINCH B
TOM 2Ke caMOM MecTe, I'Jie KaTaMapaH BCTPeTWICA ¢ KaTrepoM. Kpome Toro, karamMapaH U ILJIOT
BCTPETUJIUCH B TOM K€ CAaMOM MECTe, IJle BCTPETUJIUCH JIOJKA U KaTep. Bee IBUXKyTCS ¢ TTOCTO-
STHHBIMU CKOPOCTSIMU, CKOPOCTb Karepa B 3 pa3 60Jibllle CKOPOCTH IJIOTa (TO €CTh OJIHO U TO JKe
paccTosiHie KaTep IIPOXOJINT B

3

pasa GbIcTpee, YeM ILIOT), a MecTa BCTPedn IJIOTa, C JIOJKON 1 ¢ KaTaMapaHoM pasjndHbl. Haii-
jute orHotieHne paccroguus XII k paccrogauio [1Y .
OrtBer: 0,5.

T'opoma X m Y pacriosiokenbl Ha peke, pudéM X — BBIIIE 10 TEUYEHHUIO, a MEXKJy HUMU HaXO-
murcsa npuctadb 1. B 8:00 kartamapaH u Jiojika HaXOJIMJIMCh B Topojie X, IJIOT — y IIPUCTaHU
II, a karep — B ropoje Y. OHU OMHOBPEMEHHO HAYAJM JIBUYKEHIE: KaTep — BBEPX 110 TEYEHUIO,
a KaraMapaH, JIOJKa M IIJIOT — BHU3 110 TedeHuto. VI3BecTHO, YTO JIOJKa U ILJIOT BCTPETUIUCH B
TOM K€ CaMOM MecTe, I'Jle KaTaMapaH BCTPeTU/cd ¢ KarepoMm. Kpome Toro, KaramapaH U ILIOT
BCTPETHUJIUCH B TOM K€ CaMOM MeCTe, TJIe BCTPETUJINCH JIOJIKa U KaTep. Bce JBUKYTCS € TTOCTO-
SIHHBIME CKODOCTSIMHU, CKOPOCTB KaTepa B 5 pa3 60JIbIlie CKOPOCTH ILIOTa (TO €CTh OJJHO U TO JKe
paccTosiHre KaTep MPOXO/IUT B

5

pa3 ObICTpee, YeM IUIOT), & MeCTa BCTPEUH IJIOTa C JIOJKOI 1 ¢ KaTaMapaHoM pa3indabl. Haiimure
orHomrenne paccrogaust X II K paccrosamio ITY .
Otser: 0,25.
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r)
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l'opoma X u Y pacrosioxkenbl Ha peke, npu4déMm X — BbIIIEe 110 TEUEHUIO, a MEXKJly HUMU HaXO-
qutesa npucranb 1. B 8:00 karamapan u Jiojgka HaxodUIUCh B ropojie X, IJI0T — y INPUCTAHU
I1, a xkarep — B ropojie Y. OHU OJHOBPEMEHHO HadYaJ U JIBUKEHHE: KaTep — BBepPX 10 TeYeHHIO,
a KaraMapaH, JIOJKa W IIJIOT — BHU3 110 TedeHuro. VI3BecTHO, 9TO JIOKa U IJIOT BCTPETUINCH B
TOM K€ CaMOM MecTe, IJle KaTaMapaH BCTpeTuJics ¢ KarepoMm. Kpome Toro, karamapaH u ILIOT
BCTPETUJIUCH B TOM 2K€ CaMOM MeCTe, I'/Ie BCTPETUJINCH JIOAKa 1 KaTep. BCG ABU2KYTCA C IIOCTO-
STHHBIME CKOPOCTSIMHU, CKOPOCTh KaTepa B 11 pa3 6oJblile CKOPOCTH IJIOTa (TO €CTh OJHO U TO

2Ke PacCTOsIHUE KaTep IMPOXOJIUT B
11

pa3 ObICTpee, YeM ILIOT), & MeCTa BCTPEUH ILIOTa C JIOJKON U ¢ KaTaMapaHoM pa3ndHbl. Haiiure
otnotrerne paccrogaug X1l k paccrogauio 1Y .
Otsert: 0,1.

B Bepmmnax npasuiabaoro 50-yroiabanka pazmectusn 49 oenbix u 1 aépuyro dputnku. CKOJTbKH-
MU CIIOCODAMU MOYKHO BBIODATH JIBe OEJIbIX U OJIHY YEPHYIO (DUINKY TaK, 9TOOBI OHU JIEXKAJH B
BepIIIHAX IPSMOYTOJIbHOIO TPEYTOJbHUKA !

OtBerT: 72.

Pemtenne. Onumem BOKpYyr MHOTOYTOJBHUKA OKPY’KHOCTH. EC/IM TpU BEPHIMHBI 0OPA3yIOT MPSIMO-
YTOJILHBIH TPEYTOJILHUK, TO THIOTEHY3a SIBJIAETCS JTUAMETPOM 3TOI OKPYZKHOCTH.

BosmoxHbI B ciydast.

1. Vros ¢ uépnoit dumkoit — npsimoii. Torga runorenysy MoxkHO BbIOparh (50 — 2) : 2 = 24 crniocobamu.
2. YroJ ¢ 4épHOil (PUIIKOIT — He MPSIMOii. SHAYUT, JIUaMETp ¢ KOHIAMH B BepIIMHAX ¢ 6eJI0il 1 4épHOil
uIKaMu sBJIsIeTCsT THIOTeHY30i. OCTaBIyIOCsT BEPIIUHY MIPSIMOro yIjia MOYXKHO BbIOpaTh H0 — 2 = 48
criocobamu.

Ob11ee KOJIMYECTBO CII0COO0B ecTh 24 + 48 = 72.

B Bepmmnax mnpaBuabHOro 54-yrojbHuKa pazMecTin 53 oenbix u 1 aépuyro dutnku. CKOJTbKH-
MU CIIOCODAMU MOYKHO BBIODATH JIBe OEJIbIX U OJIHY YEpHYIO (DUINKY TaK, 9TOOBI OHU JIEXKATH B
BEPIINHAX MPIMOYTOJIBHOIO TPEYTOJIbHIKA !

OTBeT: 78.

B Bepmmaax npasuibaOro 60-yrossauka pazmectuin 59 6ebix u 1 uépryto pumkn. CKOJIbKI-
MH CIIOCOOAMHU MOKHO BBIOpATH JiBe O€JIbIX U OJIHY YEPHYIO (DUIKY TaK, YTOOBI OHU JIEXKAJTIU B
BEpIIMHAX TPAMOYTOJIBHOIO TPEYTOJIbHUKA !

OrtBer: 87.

B Bepmmnax npasuibHOoro 64-yrossunka pazmectusin 63 6esbix u 1 uépnyto dpumkn. CKoJIbKU-
MU CIIOCODAMU MOYKHO BBIODATH JIBe OEJIBIX U OJHY YEPHYIO (DUINKY TaK, 9TOOBI OHU JICXKATH B
BEPIINHAX TPIMOYTOJIBHOIO TPEYTOJIbHIKA !

OTtBert: 93.
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