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Kowmrriexr 3aJlaHuil JJIst Y4ICeHUKOB 6 K1accoB

Yeaocaemviti ywacmuurx Oaumnuado!

1. Pertenne mMaTemMaTndeckoil 3a/1a4i BKJIIOUAET HE TOJBKO OTBET, HO M PaCCyK/Ie-
HUe, MPUBOJIsINee K 3roMy oTBeTy. [IpuBenéHubiit oTBeT 6€3 COOTBETCTBYIOIIETO Pac-
CYZKJICHHST HE MOYKET PACCMATPUBATHCS KaK pElleHne 3aJIadi U OleHUBaeTcst He HoJjiee
gem 10 mporeaTaMI MOTHOTO Hasiia 3a 3a1ady (eCu TOJBKO PEIeHre 3a0a9l He [MO/1-
pasyMeBaer IpUBeJIeHIe KOHKPETHOIO IPUMepa). 3ajiaua IIPU3HAETCs PEIEHHOM, e/t
B IPEJJIOZKEHHOM TEKCTe JIOCTATOYHO $BHO WM3JIOYKEHBI BCE UJeN, HeOOXOUMMbIe s
[OJIyYeHUsT 1 00OCHOBAHUSI OTBETa. B 3aBUCHMOCTH OT TOT'O, HACKOJIBKO NCUEPIIbIBAIO-
e 9TH WJeH PACKPBITHI, peléHHas 3aja4a onennBaercd orT b0 g0 100 mporeHToB OT
IIOJIHOTO DaIIa.

2. Bo Bpems Typa 3amperaercs 0JIb30BATHCH CIPABOYHON JINTEPATY PO, MUKPO-
KaJIbKYJIATOPaMU, CPeJICTBaMI MOOUJIbHOI CBS3H.

3. B reomerpuueckix 3ajauax JOMYCKAeTCsl BBIIOJHEHIE YepTexKeil pyIKon 1/ miu
«OT pyKW», 06€3 NCIOJIB30BaHNsT Y€PTEKHBIX MpuOOpoB. Vcob30Banne IepTéKHBIX
HHCTPYMEHTOB HE 3allPeIeHo.

4. I1pu npoBepKe OLEHUBAETCsI TOJILKO MaTeMaTHIecKoe cojepzKkanne padborsl. Oren-
Ka He CHUXKAeTCsl 3a HeOPEXKHOCTHL HouepKa, opdorpaduieckue, rpaMMariieckKue 1
CTUJINCTUYECKIE OMUOKY, IPsi3b U T.11 (€CJIM OHU He MPEIATCTBYIOT [IOHUMAHUIO Pelle-
Hust). OjiHaKO, akKypaTHOe oopMIIeHHe YIIydIlaeT IoHnMaHne Baiero pacey K ieHnst
U TTOJIOKUTETHHO CKA3bIBAETCSI HA OIEHKE YKIOPH.

5. 3ajgaun He 00s13aTE/ILHO pEIIaTh B TOM IOPSJIKE, B KOTOPOM OHU yKa3aHbI B
TEKCTe.

6. Bce 3ajaun paBHOIEHHDBI U OIEHUBAIOTCH U3 7 DAJLIOB 3a 3ajady.

MaxkcumaJjibHast olieHKa — 35 0aJLJIOB.

Bpemsa na BbITOJTHEHUE 3aaHuii — 3 9aca 55 MUHYT.

Kenaem sam ycnexa!



6.1. Basiepa cunraer, 4To JiBa apOy3a Tsizkesiee Tpex JiblHb, a Cepéxka — aTo Tpu apbysa
Tsi7KeJiee YeThIPEX JbiHb. MI3BECTHO, UTO OJMH MAJbUUK MIPaB, & BTOpoil — HeT. Bepuo
s, 9o 12 apbyzoB Tsikesiee 18 jbab? Cauraercst, 90 Bee apOy3bl BECAT OJIMHAKOBO,
U BCE JIBIHU TOXKe BecsaT omHakoBo. OTBer 06ocHyTe.

6.2. B 6osbInoit KBaIpaTHBII 3a/1 IPUBE3JIN J[Ba KBaJIPATHBIX KOBPa, CTOPOHA OJIHOI'O
KOBpa BJIBOe OOJIbIIIe CTOPOHBI Jpyroro. Korjga ux mosoKuam B POTHBOIOJIOKHDIE
VIVIBL 3aJla, OHM B JiBa CJI0s HAKPBLIM YYACTOK 3aja ILiomaibio 4 M%) a Korjla ux
IIOJIOZKUJIH B COCEJHNE YIVIBI, TO OHU B JIBa CJIOsl HAKPBLIN YYACTOK 3aJla ILIONIaIbIo
14 v2. Kakossl pasmeps! 3a1a? OTser obocHyiiTe.

6.3. Y Buku 66110 derbipe poMainku: ¢ 31 jieriecTkoM, ¢ 32 Jieriectkamiu, ¢ 33 Jiernect-
kamu u ¢ 34 jpenecrkamu. Ona obopsasia 20 JienecTkoB. MOIJIO JI TOJIyYNTHCSA TaK,
YTO KOJIMIECTBO JIEMIECTKOB Ha POMAIKaX CTajio pasHbiM? OTBer obocHyiiTe.

6.4. B Tabauiy 3 X 3 paccraBuiin 9 pasindHbIX HATYPAIbHBIX YHCEN, KaXKJI0€ U3 KO-
TOPBIX He TpeBocxouT 20. 3aTeM MEePeMHOYKIIN TUCTa B KaXKJIOH CTPOKe U B KAXKJIOM
crosibrie. Moryio Jin 0KazaTbes, 9To BCe MIeCTh TAKUX IIPOU3BEJICHUIT — KBAIpaThl Ha-
TypaJibHBIX quces1 (He obsizaTesibHo pasnnunbix)? Oreer obocHyliTe.

6.5. Y danbmmBomonertdnka 100 BHeIIHe 0JIMHAKOBBIX MOHET, CPEJI KOTOPBIX POBHO
2 dasbimubeie. Bee HacTosiIme MOHETBI BECST OJJMHAKOBO, & KayKjiasd 3 QasbIINBbIX
Ha 1 rpamm Jerde Kaxkjont u3 nHacrodmux. Kak ¢ 1momMoripio AByX B3BelMBaHU Ha
JaIlleYHbIX Becax 0ToOpaTh

a) 25 HACTOAIIMX MOHET;

6) 33 HacTosIe MOHETHI!

7.1. ZKenst w AHTOH yduarcss B OJJHOM Kjacce. Y AHTOHa OTHOKJIACCHUKOB BUETBEPO
Goutbliie, 9eM ojpHokaaccuull. Ay 2Kenu ogrokaccnutt Ha 17 MEHbIIe, 9eM OJIHOKIacC-
mnkoB. Kro 2Kens: neBouka mwin manpank? Oteer obocHyiTe.

7.2. YuebHuk crour 1esoe aucio pyoseit, kparuoe 10. [lepBoMy mIKOIBHUKY HE XBa-
taer 10 pyOGJeit misg nokynku yueduunka, sropomy — 20 pyOJieii, u Tak 110 JIeCsATOro,
koTopomy He xBataer 100 pybJieii. Toryja oHu pemmim CJI0XKUTh BCe JIEHBI'H U KYIUTh
x0Ts1 Obl 5 yuebnukoB. Ho u Torya gener ne xparuyio. CKOJILKO CTOUT yIeOHUK?

7.3. PaccraBbre Ha IJIOCKOCTH MIECTH TOYEK TAKUM 00pPA30M, UTO €CJIM COeJINHUTD
OTpe3KaMU TIePBYIO TOYKY CO BTOPOIi, BTOPYIO — C TPEThE(l U T. 1., & IMEeCTyI0 — C TIep-
BOI, TO KaxKIblif U3 IIeCTH POBEJIEHHBIX OTPE3KOB TlepeceKaeT (BO BHYTPEHHeH TOUKe)
POBHO OJIH JIPYTOl OTPE30K.

7.4. a) Hoxaxwure, aTo Kax0e w3 uncen 3 - 0% + 14 = 14 u 3 - 1* 4+ 14 = 17 moxer
OLITD 1IPEJICTABIEHO B BUJE CYMMBI KBa/IPATOB TPEX PA3/IMUHBIX HEJbIX YUCE.

6) Bepro /m, 4To s mo6oro neaoro uncia n uucio 3nt + 14 MoxKer ObITh mpei-
CTaBJIEHO B BUJIE CYyMMbI KBaJIPATOB TPEX PA3IMIHbIX 1eJibix duces? OTeer obocHyiiTe.

7.5. YV apakona ecthb 40 Ky4ueK 30JI0TBIX MOHET, B JIOOBIX JBYX KydKaX UHCJIO MOHET
pasnoe. [locse Toro, Kak IpakoH pasrpabuil cocelHuil roOpos U IPUHEC eIlé 30JI0ThIX
MOHET, KOJIMYIECTBO MOHET B KayKJOH KyUKe YBEJHIHIOCH Jinbo B 2, inbo B 3, jmbo B
4 paza. Kakoe HauMeHbIIee KOJUIECTBO PA3HbIX (0 KOJUYECTBY MOHET) KydueK MOTJIO
noyanthest! OTBeT obocHyfiTe.

7.6. B memike jerkar Kaprodku ¢ deTbipbMs OykBamu A T, O, M, no ojuoii 6ykse
na Kaprouke. Obiee KojmaecTBo Kaprodek 26. M3pectHo, uro kaprodek ¢ O6ykBoit T
Memblie, e ¢ Oyksoit O, a kaprodek ¢ OykBoit O menbIne, uem ¢ 6yksoit M. 13 merr-
Ka He IVIsiJId W3BJICKAIOT HECKOJbKO KAPTOUYEK U U3 OYKB HA M3BJICUYEHHBIX KAPTOUKAX
COCTABJISIIOT CJI0Ba. UT00OBI IapaHTHPOBAHHO MOXKHO ObLIO cobpaTh cioBo «ATOMs,
HY?KHO BBITAIUTH MUHAMYM 22 KapTouku; 9Tobbl cjioBo «TOM» — 21 kapTouky, a
9100B! C710BO «OM>» 20 kaprodyek. CKOJBKO KapTOUEK KarzKJIOr0 BUJAa B MeIIKe?
OTser obocmyiiTe.



8.1. B mexoTopom Mecsitie OBIIO TATh MOHEIETHHIKOB, B CIEIYIONEM — ISTh BTOPHI-
KOB, a B CJICYIONEM — MSTh cpe/l. B Kakoii IeHb Hee/ I HavdaICsa ToI, B KOTOPOM BCE
910 661107 OTBET ObOCHYIHTE.

8.2. B dunase nepsencTsa YHuUBEpCUTETA 110 Urpe B « BpaiiH-puHry NpuHsIn yIacTue
4 xomannpl. [To mpaBuiam KaxK/ias KOMaHIa Chirpaja ¢ KaXKJo#l IBaxK/Ibl, 3a 10bery
B 0010 HAYHCIAJIOCH 2 0UKa, 38 HHUIbio — 1, 3a nopaxkenue — 0. VI3BecTHO, 9TO KOMAaH-
na «Kpecrukus nabpajia 04koB OoJibllie, deM Jiiobast Japyras KOMaHJa, a UMEHHO 7.
Ay xkomannsr «Hommkns oukoB MeHbIe Bcex. A ckonbko nmenno? [IpuBeaure Bce
BapUAHThl OTBETA U JOKAXKITE UTO JPYTHUX HET.

8.3. Beimykisiit gerbipéxyrompank ABC' D takos, uro ZBAD = ZADC = 60° n
/BAC = ZBDA. Haiijiure myuny AD, ecim u3secrno, uro AB = 14, CD = 6.

8.4. Ilycrn
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OtBer obocHyiiTe.

8.5. Jlano 10 narypaJsbHbIX unces. V3 mecaTnn BCEBO3IMOXKHBIX CyMM IO 9 dnces pas-
JIMYHBIX Beero JeBaTh: 86, 87, 88, 89, 90, 91, 93, 94, 95. Haiijiure stn guciaa. [Ipuse-
JINTEe BCEe BO3MOXKHBIE HADOPBI U JOKAXKUTE, ITO JIPYTUX HET.

8.6. Cepéxa KOJUIEKIMOHIPYET UI'PYIIIeUHbIE YKeJIe3HbIe JOPOrd. ¥ HEro eCTh HeCKO/Ib-
KO HAOOPOB, B KayKJIOM 13 KOTOPBIX Pa3HOE KOJMIECTBO BaroHoB. Ecim Bce ero HabOPBI
00beMHUTD B OJIUH COCTaB, TO B HeM Oyser 112 Baronos. Ecn B3gTh Tpu cambIix Ma-
JIEHHKIX HAbOPa, TO B HUX OyIeT 25 BAroHoB, a B TPEX caMbIX O0JbInX — 50 BArOHOB.
Ckostbko HabopoB y Cepéxu? CKOJIBKO BANOHOB B caMoM 0oJibiioM Habope? OTBeTs
obocHyiiTe.

9.1. ITo Bazam pasnoxumin 60 60K 1 60 epcukoB Tak, YTO BO BCEX Ba3aX OKa3aI0Ch
[OPOBHY sI0JIOK, HO B JTIOOBIX JBYX Ba3aX — DPa3HOE UYHCJIO TEPCHKOB (BO3MOXKHO, UTO
B OJHO{l M3 BAa3 MEPCUKOB HET CoBceM). Kakoe Hambosiblee IuCIo Ba3 MOIIO ObITh
ucrojibzoBano? Oreer obocuyiire.

c 9.2. Ha myiockocTu pacrioyiozKeHo Tpu KBaJIpaTa Tak,

B KaK YyKa3aHO Ha pucynke. [lJinHa CTOPOHBI JIEBOI'O
KBaJ[paTa paBHa 1 CM, JIJIMH& CTOPOHBI CPEJIHEr0 —
2 cM, O JUIMHE CTOPOHBI MPABOTO KBAJpaTa HUYETO
Hem3BecTHO. JJoKaykuTe, 9TO IJIOMIa b TPEYTOJIbHIKA

] 5 2 ABC' me 3aBucHT OT pa3Mepa MpaBoro KBajpara U

K ycnosuio 3amain 9.2 HapauTe ec.

9.3. Pemure cucremy HepaBencTs

42 — 22y + Ty> < 1,
2v -5y = 2.

9.4. U3 touxku A 3a mpejesaMi OKpyZKHOCTH [IPOBEJICHBI K Hell JiBe KacaresibHble AB
n AC. Jlokaxkure, 9T0 TpsiMasi, TPOXOISIIIAsT depes3 cepeutb oTpeskos AB u AC, we
IIepeceKaeT 3Ty OKPYKHOCTD.

9.5. Ilpoes:xkast B aBrobyce MUMO KHHOTEATPA, YICHUK YCIIEI 3aMETUTh TOJbKO IaChl
(HO He MMHYTBI) HAYaJa YETLIPEX ceancos: 1-it ceanc: 11 4acos ... munyT, 2-ii Ce-
aHc: 12 qacoB ... MUHYT, 7-if ceanc: 22 yaca ... MUHYT, 8-if ceanc: 23 Jaca ... MUHYT.
Omnpeiesinre camoe O3/IHEe BO3MOYKHOE BPEMSsT HauaJIa IIEPBOr0O CEaHCa, eCJIi H3BECTHO,
YTO CEAHCHI WIYT 6€3 MepepbhIBOB U HAYMHAIOTCS B IEJ0€ YUCJIO0 MUHYT COOTBETCTBY-
forero vaca. [lpemosnaraercst, YTo MPOJ0JIKUTEIHLHOCTD KazK/JI0I'0 13 BOCbMHU CEAHCOB
O/TNHAKOBA.

9.6. Berancmre 6e3 KajabKyIsiTopa

(10* 4 324) - (224 + 324) - (34* 4 324) - (46* + 324) - (58" + 324)
(47 4 324) - (167 + 324) - (281 + 324) - (40 + 324) - (52" 4 324)




10.1. Kopuu ypasuenns 2 4 pr + ¢ = 0 — meJble 9icIa, ommanHbe oT mysd. Joka-
wure, ato 4ncio p? + (¢ — 1)? — cocrasmoe.

10.2. U3 rouku A, nexkaineii 3a npejejamMit OKPYy>KHOCTH w, TPOBEJIEHBI JIBE KacaTe b-
HBIE K 9TOi okpyzkHOCTH; B 1 C' — Toukn Kacanus. Jlokaskure, 9T0 HEHTP OKPYKHO-
CTH, BIUCAHHON B TpeyroiibHuk ABC, JIeXKUT Ha OKPYKHOCTH W.

10.3. [Iist KaxK10ro HATYPAIBLHOTO uucjaa n > 2 (n — mapaMerp) perinre ypaBHeHue

2 2
x X

rz+1 + r—1

=n(n—1).

10.4. Bjiosb 1npaBoit cTOpoHbI aJl/ien TOCaXKeHbl B psifl sibionn u rpymm. Ans, Bops,
Bepa u T'ena mporm Bero ajiero (B 0JHOM U TOM yKe HAlpaBJieHnn). AHsi cocauTasa
CKOJIBKO pa3 3a g6/I0Hei caeyer rpyiia — y Heé moayamiocsk 16 pas. Bops cocanrad,
CKOJIBKO a3 3a Tpylieil cjejyer sab/oHs, n nojydmt ducio 15. Bepa cocanrasa Bee
TPOWKH TOJIPSJL CTOSIIIIUX JIEPEBbEB, B KOTOPBIX I'PYIIA PACIOIOKEHA MEXKY JIBYMSs
AOJIOHAME, TAKUX TPOEK oKazasioch 8. A Tena cocunrals auciio sibjoHb, epeji KOTOPbl-
MU PacTyT XOTsl ObI JiBe IPYIIH, HO HE CKa3aJl, CKOJILKO y HEro MoJyvmiock. Biipodem,
pebsita u 6e3 ¢/1oB [ eHbl CMOIJIN OIPeIeTUTh KOJIMIeCTBO TakuX si0jioHb. Creraiite 910
n Bl

10.5. Tpuanars nsaTh mapukoB Maccoit 1 v, 2 1, ..., 35 I Pa3IOKWIN MO JBYM KO-
pobKaM, B KaKJIOH KOpOOKe HAXOJUTCs XOTs Obl OJMH IMApUK. 3aTeM OJUH IMapuK
u3 BTOPOil KOpoOKHM mepesoxkuin B 1epsyio. [locsie sToro cpegmnee apudmerndaeckoe
MAacc BCeX MIAPUKOB B MepBOil KOpoOKe yBenunsoch Ha 4 1. Kakoe Hanbosibiiiee 1ucio
[IAPUKOB MOIJIO OBITH IIepBOHAYAJIBLHO B IepBoil Kopobke? OrBer obOCHYyiiTe.

10.6. Jana BoinykJbiii Maoroyrojibuuk ¢ wa riockocru u touka M BuyTpu Hero. 13
HPSIMBIX, TPOXOJAIINX depe3 M, BLIOpasn Takylo, 9TO Pa3HOCTh Iuiomaeit huryp, Ha
KOTOpPBIE 9Ta, TIpsIMast JIeJIUT MHOTOYTOJIBHIK P, MakcuMasbHa — npsimyto [. Jlokaxkure,
aro M — cepenuna orpeska XY, roe X u Y — Touku mnepecedeHus | ¢ mepuMeTpoM

durypsr.

11.1. Jlecnoit MmaccuB umeer (hopMy IPaBUIBHOIO TPEYTOJbHUKA CO CTOPOHON 6 KM.
On pasjesnél IpoceKaMi, NapaJlie/IbHBIMU IPaHuilaM MaccuBa, Ha 36 OIMHAKOBLIX
TPEYTOJILHBIX yUACTKOB €O CTOPOHON 1 KM (mmpumHOi mpocek mpenebperaem). Jlec-
HUK YTBEPXKJAET, 9TO B MaccuBe pacTér posHO 2022 6epé3bl, Ipu 3TOM JJisd JIOOBIX
JIByX YUACTKOB, Pa3/IeJIEHHBIX KIJIOMETPOBBIM YUACTKOM MPOCEKH, KOJHIECTBO Oepés
B OJIHOM U3 HUX POBHO Ha OJIHY DoJibllie KoJimdecTBa 0epé3 B Jipyrom. Jlokaxkure, 4To
JlecHUK ommubaercst. I3BecTHO, 9TO Ha MpoceKax Oepésbl He PacTyT.

11.2. Cepérka paspesast BLITYKJIbI 67-yroJbHIK [0 IPIMOii Ha JIBa MHOI'OYTOJILHUKA,
3aTeM TaKUM Ke 00pa30M 110 JPYroil HPsMoil pa3pesasl OJInH U3 HOJIY THBIIIXCS MHO-
IOYTrOJIbHUKOB, 3aT€M — OJIUH U3 TPeX HOJIyUHBIINXCS U Tak Jajee. B urore y Hero
[OJIYYUJIOCH BOCEMb N-yroyibHUKOB. Hali/iure Bce BO3MOXKIHbIE 3HAYSHUS N.

11.3. Haiijiure HamMeHblliee 3HAYEHHE MOJIOKUTEIbHON KoHCTAHTHI C', 9T00BI HEpa-
BEHCTBO

V+ </ (z+C)y+0)

BBIIIOJIHAJIOCH IJIg BCEX HEOTPpHUIATE/IbHbIX YHCeJT T U Y. Orser O6OCHyI71T€.

11.4. Jan npasuibnblii naruyronbink ABCDE. U3 toukn D nposejieH meprieH/iu-
kynsip K AC. Ilyers Touka N — OCHOBaHHE 3TOTO TEPIEHUKYJsipa U Touka M —
cepeuaa AB. Haiture yron NM B.

11.5. IlocnegoBaTeIbHOCTD a1, A9, A3, - . ., (g, ... TAKOBA, YTO
a; =1; Unt1 = ap, +n? npu Beex n > 1.
Haiinure asg. OrBer obocHyiiTe.

11.6. Ilo kpyry HamuCaHbI 1M YHCEJ TAKUM 06pa30M, 4TO KazKJble JIBa COCEJIHUX TUCIIa
ormmuatorcss Ha 1. HasoBem 4mcio cuavhoim, ecim oba ero coceia MeHbIE HETO, 1
caabvim, ecit 0ba ero cocesia bobIie Hero. OOO3HAUNM CyMMY CHTBHBIX TIHCET 9epes3 S,
a cyMMy crabbix dmcest — depes s. Jokaxure, aro m = 2(S — s).



