MYHULWITAJIBHBIN STAII
BCEPOCCUNCKOI OJIUMITMAJIBI ITKOJIbHUKOB
[TO MATEMATUKE
2022-2023 YHEBHOI'O I'OJA

KowmmiekT 3agannii 11 y9eHIKOB 6 KJIacCcoB

Yeaotcaemwiti yuwacmrurx Oaumnuados!

1. Pemenne maremMaTudeckoil 3ajia9u BKJIIOYACT HE TOJBKO OTBET, HO U PACCYKJIC-
HUe, IIPUBOJAINee K 9TOMYy oTBeTy. IIpuBeéHHbIil oTBeT 663 COOTBETCTBYIOIIEIO pac-
CY2KJICHUST HE MOYKET PacCMaTpUBaThCdA KaK pellleHne 3a/ladil 1 OllecHUBaeTCs He DoJiee
aem 10 mporeHTaMu MOJTHOTO baJiia 3a 3a/ady (eC/In TOJBKO PEIIeHne 33/1adu He 10T~
pasyMeBaeT IpHUBe/IeHIe KOHKPETHOTO [IPUMepa). 3aJlada MPU3HAETCS PEIEHHO, ecin
B IIPEJJIOKEHHOM TEKCTE JOCTATOYHO sIBHO M3JIOYKEHBI BCE HJEH, HeOOXOIUMBbIE JIJIsd
noJiyueHust 1 000CHOBaHMS OTBeTa. B 3aBHCUMOCTH OT TOr0, HACKOJIBLKO HCUYEPITHIBAIO-
e 9TU UJIeN pacKPbITHI, pelénnasd 3agada onennbaeTcsa oT 50 jgo 100 mporenTos oT
II0JTHOIO OaJLa.

2. Bo Bpemsi Typa 3allpeniaeTcst 1MoIb30BaThCs CIIPABOYHOI JIMTEPATypPOil, MIKPO-
KaJIbKYJIATOPAMU, CPEJICTBAMI MOOUJILHON CBSI3H.

3. B reomerpuueckux 3ajadqax JOIMYyCKAETCs BBITOJHEHIE YepTerKeil pydKoi u/uin
«OT PyKH», 0€3 HCIO0JIB30BaHUSA YePTEXKHBIX HPUOOPOB. llcroab30BaHne 4epTEKHBIX
MHCTPYMEHTOB He 3aIIPENIeHo.

4. I[Ipu npoBepKe OIEHUBAETCsT TOJILKO MaTeMaTHIecKoe cojiep:Kanne paborsl. O1eH-
Ka He CHUKAeTCs 3a HeOPEeXKHOCTb IovYepKa, opdorpaduieckne, rpaMMaTidecKie 1
CTUTICTUIECKUE ONMOKHN, TPsA3b U T.II (€C/IM OHU HE MPENATCTBYIOT MOHIMAHUIO perie-
aust ). OIHAKO, aKKypaTHOE 0DOPMJICHUE YTy dIiaeT MoHNMaHne Barero paccy K ieHnst
U TIOJIOYKUTEJILHO CKa3bIBAETCsI Ha OIEHKE YKIOPU.

5. Bajaun He 00g3aTe/ILHO pPelaTh B TOM IOPsJIKE, B KOTOPOM OHM yKa3aHbl B
TEKCTe.

6. Bee 3aj1a1n paBHOIEHHBI 1 OIIEHUBAIOTCs U3 7 0AJLIOB 3a 3a/a4dy.

MakcumaJjbHadg oneHka — 35 0aJLJIoB.

Bpems Ha BbIIOJIHEHUE 3aJaHuii — 3 4yaca 55 MUHYT.

2Kenaem sam ycnexa!






6.1. Basiepa cunTaer, 4To JiBa apOy3a TsaxKeJiee Tpex JblHb, a Cepérka — 4To Tpu apdy3a
TsiZKeJiee 9eThIPEX JbIHb. VI3BecTHO, UTO OMH MaJbiNK IIpaB, a BTOpoil — HeT. BepHo
i, 9ro 12 apOy30B TsiKesee 18 apiHb? CunTaercs, 9T0 Bce apOy3bl BECST OJIMHAKOBO,
1 BCe JBbIHU TOXKe BecsT ojnHakoBo. OTBeT obocHyiTe.

6.2. B Gosbmioii KBaIpaTHBI 3a/1 IPUBE3/IN B KBAJIPATHLIX KOBPa, CTOPOHA OJIHOIO
KOBpa, BJIBoe OOJIbIIE CTOPOHBLI Jpyroro. Korma mx MOJOXKIWIK B IPOTUBOIOJIOKHDIE
VIJIBI 3aJ1a, OHH B JIBa CJI0OF HAKPLUIM YYacTOK 3aja IUIONajinio 4 M2, a Korja WX
[OJIOZKILIA B COCEHHE YTJIbI, TO OHI B JIBa CJIOsT HAKPBLIN YIACTOK 3aj1a ILIOIIAIbIO
14 M2, KakoBb! pasmeps! 3as1a? OTBeT obocHyiiTe.

6.3. YV Buku Ob1710 4eThipe poMaInkn: ¢ 31 JjierrecTkoM, ¢ 32 JjieriecTKaMu, ¢ 33 JierecT-
kamu 1 ¢ 34 jenectkamu. Ona obopsajia 20 jenectkoB. Morjo Jin HOJyUUTbCs TaK,
YTO KOJIMIECTBO JIEIIECTKOB Ha pOMAIKax cTajo paBabiM? OTBeT 0b0OCHYyIITE.

6.4. B Tabnuny 3 X 3 pacctaBuin 9 pa3inyuHbIX HATYPAJIbHBIX YUCEN, KayKJI0e U3 KO-
TOPBIX He TpeBocxoanT 20. 3aTeM MepeMHOKIIN IHIC/Ia B KayK 0l CTPOKE U B KayK/IOM
crosibrie. Moruio i oKazaThest, 9TO BCE IIECTh TaKUX IPOM3BEJIEHNI — KBaJIpaThl Ha-
TypasibHBIX duces (He obs3aTe/bHO pasndHbix)? OTBeT 000CHYiiTe,

6.5. YV daspmmomonerdnka 100 BHEIIHE OJMHAKOBBIX MOHET, CPeJIi KOTOPHIX POBHO
2 daspmubbie. Bee HacTosie MOHETBI BECAT OJIMHAKOBO, a KaxKjiasi U3 (paJibITUBbIX
Ha 1 rpaMm Jerde KaykJ0il M3 HACTOAMNX. KakK ¢ MOMOIIbIO JBYX B3BeIIMBAHUI Ha
JallledHbIX Becax 0ToOpaTh

a) 25 HACTOSAIINX MOHET;

0) 33 HacTosiIue MOHETBI?



7.1. ?Kenst m AnTon ydarcs B ogHOM Kiacce. Y AHTOHa OJIHOKJIACCHUKOB BUETBEPO
bostbIne, gem ogHokaccHnil. Ay 2Kenn ogHoktaccHnr Ha 17 MeHbIIe, 9eM OHOKJIACC-
HukoB. Kro 2Kemnst: nesouka min maipank?! Orser obocHyiiTe.

7.2. Y4ebHUK cTOUT IeJsioe ducyo pyoseit, kparHoe 10. IlepBoMy IIKOJIBHUKY He XBa-
taer 10 pybuieit jjis MOKyNKN yueOHuKa, BropoMy — 20 py0sieil, u Tak 0 JIecsaToro,
koTopomy He xBaTaeT 100 pyoJieit. Torma oHn pemmim CI0KUTh BCe AEHBIM U KYIUTh
XoTs Obl 5 yuebHukoB. Ho u Torma jener e xBaruio. CKOJIBKO CTOUT yIEOHNK?

7.3. PaccraBbTe Ha IJIOCKOCTH IIECTh TOYEK TAKUM 00Pa30M, YTO €CJU COCIUHUTH
OTpe3KaMU IePBYIO0 TOYKY CO BTOPOil, BTOPYIO — C TpeTheil  T. /1., a IIeCTyI0 — C Iep-
BOI1, TO KayKJIblil U3 IECTH [TPOBEIEHHBIX OTPE3KOB lepecekaeT (BO BHYTPEHHEH TOUKe)
POBHO OJINH JIPYTOil OTPE30K.

7.4. a) [okaxure, uTo Kaxjoe u3 uncesn 3 - 0% + 14 = 14 u 3 - 1 + 14 = 17 moxer
ObITH IIPEJICTABJIEHO B BHJE CYMMBbI KBaJIPATOB TPEX PA3IMIHBIX IEIBIX TNCE.

6) BepHo Jn, 4To j/1s1 JII0GOTO 1eJIoro uncia n uuciao 3nt + 14 MoxKeT ObITh Hpeji-
CTaBJIEHO B BUJIE CYMMbI KBaJIPATOB TPEX PA3JIMUHBIX Ie/bIX dnce! OTBer 000CHYyTE.

7.5. VY apaxoHa ectb 40 KydeK 30JI0TbIX MOHET, B JIFOOBIX JIBYX KydYKaxX YHCJIO0 MOHET
paznoe. IlTocie Toro, Kak JIpakoH pasrpabm/I COCEHUIT TOPOJ 1 IPUHEC eMIE 30JI0ThIX
MOHET, KOJIMIECTBO MOHET B KayKJ0i KydKe yBeJIMYUJI0ChH JuOo B 2, jinbo B 3, b0 B
4 paza. Kakoe HanmeHbliiee KOJMIECTBO PA3HBIX (10 KOJMYECTBY MOHET) Ky9eK MOIJIO
nostyanthesa? OrBer obocHyfiTe.

7.6. B memke Jsiexkar KapToukn ¢ deTbipbMst OykBamu A, T, O, M, 1o oxnoit 6ykse
Ha Kaprouke. ObIee KondecTBo Kaprouek 26. I3BecrHo, uTo Kaprouek ¢ OykBoit T
MeHbIIe, yeM ¢ OykBoit O, a kapTodek ¢ OykBoit O MmeHbiie, yem ¢ OykBoit M. 13 merir-
Ka He IJIsiJisl U3BJIEKAIOT HECKOJIbKO KapToueK U 13 OYKB Ha M3BJICYCHHBIX KapTOUKaX
COCTABJISIIOT CJI0Ba. YTOOBI rapaHTUPOBAHHO MOXKHO ObLIO cobparh cjioBo «ATOM»,
HY?KHO BBITAIIUTH MUHEMYM 22 KapTodyku; 4To0bl cjoBo «TOM» — 21 kKaprouky, a
qT0o0bl cioBO «OM» — 20 kaprodek. CKOJIBKO KapTO4UeK KarKJOro BHJA B MeIlKe?
OtBetr obocHyiiTe.



8.1. B HekoTopoM Mecstie ObLIO MsITh MOHEIETLHIKOB, B CJEAYIONEM — IISITh BTOPHU-
KOB, & B CJIEJIyIOIEM — IIATh cpejl. B Kakoii JieHb HeJlesn HavaJicst TOJl, B KOTOPOM BCe
910 ObLI0? OTBET 0bOCHYIITE.

8.2. B dunase nepsencTBa YHUBEpCUTETA 110 UI'Pe B « BpaiiH-pUHT» NPUHAIN yUIacTHe
4 xomanbl. [lo mpaBmiaM Kaxkgass KOMaHIa ChIIpajia ¢ KaykI0i IBarKIbl, 3a 1100ery
B 00I0 HAYUCJISLIOCH 2 0YKa, 38 HIYbIo — 1, 3a mopazkerne — (. I3BecTHO, YTO KOMAH-
na «Kpecrukuy» HabpaJsa O4YKOB 00JibIlle, deM Jiobas Apyras KOMaH/a, & UMEeHHO 7.
Ay xomannbl «Homumkums» oukoB menblne Bcex. A ckoiabko mMmenHo? IIpusemgure Bce
BapUAHTBI OTBETA U JOKAXKUTE 9TO JPYIHUX HeT.

8.3. Broiykuibiit gersipéxyronbank ABCD rtakos, uto /BAD = ZADC = 60° u
/BAC = ZBDA. Haitnqure nuay AD, ecim uzBectro, uro AB = 14, CD = 6.

8.4. Ilycrn
1 1 1 3
+ + = —.
r—y y—z zZz—x 2

Kakne 3nagenus MoxKer IIpnmHUMaTb CyMMa

S SRR
(z—y)? (=2 (z—2)*

OtBeT obocHyiiTe.

8.5. [lano 10 HarypaabHBIX duces. V3 jgecaTn BCeBO3MOXKHBIX CYMM 110 9 unces pas-
JIMIHBIX Bcero AeBATh: 86, 87, 88, 89, 90, 91, 93, 94, 95. Haiigure stu uncia. [Ipuse-
JINTE BCE BO3MOYKHBIE HAOOPHI U JIOKAYKUTE, UTO JIPYI'UX HET.

8.6. Cepérxa KOJLIEKINOHUPYeT UIPYIIeUHbIe YKeJIe3HbIe JTOPOTH. Y HEro eCTh HECKO/Ib-
KO HADOPOB, B KazKJOM U3 KOTOPBIX Pa3HOEe KOJIMYIeCTBO BaroHoB. Ecin Bce ero HaboOpbI
00'bEeIMHUTH B OJINH COCTaB, TO B HeM OyjieT 112 Baronos. Eciin B34Th Tpu caMbIX Ma-
JICHBKIX Habopa, TO B HUX OyJeT 25 BaroHoB, a B TPEX caMbIX 00JbIINX — H(0) BaroHOB.
Cxosibko HabopoB y Cepéxu? CKoJIbKO BaroHoB B camom 0Oosibiiom Habope? OTBeTbl
obocHyTiTe.



9.1. Ilo Bazam passoxuan 60 s16/10k 1 60 1epcuKoOB Tak, 9TO BO BCeX Ba3axX 0Ka3a/loCh
IOPOBHY sIOJIOK, HO B JTIOOBIX JIBYX Ba3axX — pasHOe JHCJIO0 MEPCUKOB (BO3MOXKHO, 4TO
B OJIHOII M3 Ba3 MEpCUKOB HET coBceM). Kakoe HamboJiblliee 9ncjio Ba3 MOIJIO OBITH
ucnosibzoBano? Orer obocHyiiTe.

c 9.2. Ha m1ockocTn pacrosioykeHo TP KBaJipaTa Tak,

B KaK yKa3aHO Ha pucyHke. /[yimHa CTOPOHBI JIEBOTO

] KBaJlpaTa paBHa 1 cM, JIJIMHA CTOPOHBI CPEJIHEr0 —
2 cM, O JJIHE CTOPOHBI MPaBOIO KBaJpaTa HUYEro

Hen3BecTHO. JoKaxKuTe, UTO IJI0MA/Ib TPEYTrOJbHIKA

] 5 9 ABC He 3aBUCHT OT pa3Mepa IIPaBOro KBajpaTa ’

K ycsouto 3a1aun 9.2 HapuTe ee.

9.3. Pemure cucreMy HepaBeHCTB

?

4o —2xy +Ty* < 1
> 2.

2x — DY

9.4. U3 Toukn A 3a mpenenaMu OKpy»KHOCTH IIPOBeIEHbI K Hell iBe KacareabHble AB
u AC. JlokaxxkuTe, 9T0 IpsiMasd, IMPOXOsIas depe3 cepeuabl oTpe3koB AB u AC, He
[IEPECEeKaeT Ty OKPYKHOCTh.

9.5. Ilpoeszkas B aBTOOyCe MUMO KHHOTEATpa, YUEHUK yClesl 3aMeTUTh TOJLKO dachbl
(HO He MUHYTBHI) Hadaja UeTHIPEX ceaHcoB: l-it ceamc: 11 wacoB ... mMuHyT, 2-i Ce-
anc: 12 gacosB ... MuUHyT, 7-if ceanc: 22 daca ... MUHYT, 8-if ceanc: 23 Jaca ... MUHYT.
OnupesenuTe caMoe MO3/1Hee BO3MOXKHOE BpeMs HadaJla [IepBOro CeaHca, eCJIN N3BECTHO,
YTO CceaHCbl UJYT Oe3 MepepblBOB U HAaUUHAIOTCA B IeJI0e YUCI0 MUHYT COOTBETCTBY-
torero 4aca. Ilpeanosnaraercs, 4To IpoIoJ2KUTEILHOCTD KazKJIOI0 U3 BOCHMH CEalCoB
OJHAKOBA.

9.6. Borauciaure 6e3 KaJabKyJIsTOpa

(10% + 324) - (22* + 324) - (34* + 324) - (46* 4 324) - (58" + 324)
(44 +324) - (164 + 324) - (284 + 324) - (40* + 324) - (524 + 324)




10.1. Kopnu ypasuenns 2 4 pr + ¢ = 0 — 1esble uncia, oTIngHble oT Hy1d. Joka-
xute, uro uncio p? + (¢ — 1)% — cocrasnoe.

10.2. U3 Troukn A, nexkaleit 3a mnpeeaaMu OKPY?KHOCTH W, IPOBEIEHDI JIBE KacaTe b
Hble K 9TOi oKpyxKHOCTH; B 1 C' — Toukn Kacauusi. JlJokayKure, 4To HEHTP OKPYKHO-
CTH, BINCAHHON B TpeyroabHuk ABC, JeXKuT Ha OKPY?KHOCTH W.

10.3. Iyt KaxK10ro HaTYypaJbHOrO Yucia 1 > 2 (n — napaMerp) pelrure ypaBHeHHe

2 2
X X

r+1 + r—1

=n(n—1).

10.4. Bosb nmpaBoii cTOPOHBI ajljien MoCayKeHbl B psij ss0oun u rpyim. Anst, Bops,
Bepa u T'ena npomuuim Bero ajuieto (B OJIHOM U TOM »Ke HalpasjieHnn). AHsi cocaurasia
CKOJIbKO pa3 3a gbJIoHell caeayeT rpyiia — y Heé nojyunioch 16 pa3. bops cocunranr,
CKOJIbKO pa3 3a Tpylieil ciaemayer 00, 1 noaydana dncio 15. Bepa cocamrasia Bce
TPOIKU TOAPSAJ CTOANINX JEPEBbEB, B KOTOPHIX I'PYIIA PACIIOIOKEHA MEXKIy JIBYMSI
SAOJIOHSIMU, TAKIX TPOEK oKazasioch 8. A ['ena cocunTas 4ucyio si0JI0Hb, epe)i KOTOPbI-
MU PacTyT XOTs Obl JBE IPYIIH, HO HE CKa3aJl, CKOJIBKO Y HEro MoJIydiiIoch. Bripodem,
pebsita 1 6e3 ¢J10oB ['eHbl CMOIJIN OIPEIC/IUTH KOJIMIeCTBO TaKuX d010Hb. Creaiite 310
u Bol.

10.5. Tpuanars ngaTh mapukoB Maccoit 1 1, 2 1, ..., 35 I pa3IoXKUIN MO ABYM KO-
poOKaM, B KarKJIOil KOPOOKe HAXOJIUTCs XOTsI ObI OJUH IMapuK. 3aTeM OJUH IIapukK
13 BTOPOIl KOPOOKH IepeiozKuin B 1epByio. [locse sroro cpejgnee apudmeTnieckoe
MacC BCex MIapUKOB B IIEPBOIl KOPOOKe yBeJmdnaIoch Ha 4 1. Kakoe HanboJibiee 9ucjio
IIAPUKOB MOIJIO ObITh II€pBOHAYAJIBHO B IIepBoii KOpobKe? OTBeT 0boCHYIiTE.

10.6. /lana BeIIYK/IBLIIT MHOrOYTOBHUK P Ha rtockoctu u Touka M BHYyTpH Hero. I3
HPSAMBIX, TPOXOJAIUX Yepe3 M, BbIOpan Takyio, YTO Pa3HOCTh ILIOIIa/Ieil puryp, Ha
KOTOPBIE 9Ta NMpsaMasd JeJUT MHOTOYTOILHIK P, MakcuMaabna — npamyo (. Jlokaxkure,
yro M — cepequna orpe3ka XY, rie X u Y — To4kHu nepecevdeHus [ ¢ mepuMeTpoM

durypsi.



11.1. JlecHoit maccup uMeer popMy HIPaBUIBLHOTO TPEYTOJbHUKA CO CTOPOHOI 6 KM.
On pazjenén mpocekaMu, TapaJsielbHBIMI TpaHUIaM MacChuBa, Ha 36 OJMHAKOBBIX
TPEYTOJIBLHBIX yIaCTKOB CO CTOPOHOW 1 KM (mupuHoii mpocek mpenebperaem). Jlec-
HUK YTBEPXKIAeT, 9TO B MacCuBe pacTeéT poBHO 2022 0epé3bl, MpU 9TOM /Il JIOOBIX
JIBYX yYIACTKOB, Pa3e/ICHHBIX KIJIOMETPOBBIM YUACTKOM ITPOCEKH, KOJUIECTBO Oepe3
B OJIHOM 13 HUX POBHO Ha OJHY OOJIbIIIe KOJM9IecTBa 0epé3 B apyroM. /lokakure, 9TO
JleCHUK otnubaercsd. V3BecTHO, YTO Ha MpoceKax Oepe3bl He PaCcTyT.

11.2. Cepéxka paspesaJl BbIIYKJIbI 67-yroJbHUK 110 IPSMOi Ha JBa MHOI'OYTOJIbHIKA,
3aTeM TaKUM »Ke 00pa3oM I10 JIPYToil MpsMoil paspes3ass OJuH U3 MOJYIUBITNXCSA MHO-
rOyTOJIbHUKOB, 3aTeM — OJIUH M3 TPeX MOJIYUMBIINXCS W Tak jajee. B urore y mero
IOy YMJIOCH BOCEMb N-yToJbHUKOB. Hafinre Bce BO3MOXKHBIC 3HAUECHUS 1.

11.3. Haiijiure HamMenbllee 3HaUEHNE MOJIOXKUTEILHON KoHCcTaHThl (', 9TOOBI Hepa-
BEHCTBO

Vi i<t Oy +0)

BBIIIOJTHAJIOCH JJId BCEX HEOTPULATCJIbHBIX YUCEJI T 1 Y. Orsetr O6OCHyfITe.

11.4. Tan npaBuibhblii matuyroabiuk ABCDE. V3 Touku D npoBejieH HepIeH -
kyaap Kk AC. Ilycrs Touka N — ocHOBaHHe 9TOTO IepIeHINKYIdpa u Touka M —
cepennna AB. Haiinure yron NMB.

11.5. IlocnemoBareIbHOCTD a4, @9, A3, . . ., Gy, ... TAKOBA, 9TO
_1- _ 2
a; = 1; Qpi1 = G, +n° pu Beex n > 1.
Haiture asgy. OrBer obochyiite.

11.6. [Io kpyry HaIMCAHBI M INCET TAKIM 00Pa30M, UTO KarK/Ible IBa COCEIHNX UNCIIA
ommdatores Ha 1. HasoBem 4mncio cuavmvim, eciam oda ero coceja MeHbIIE HEro, u
cAabbiMm, ecii 00a ero cocejia 0oJibIne Hero. OO03HAUNM CYMMY CHJIBHBIX YUCE] depes S,
a cyMMy cabbix dncest — depes s. Jlokaxkure, aro m = 2(S — s).



