Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Baksrounresbabiii sran 2020/21 yuebHoro rojga st 9 KiaccoB

Bagaua 1. /Ipa aBroMOoOMISI IIpeoIosiesin oguHaKoBoe paccrogane. CKOpOCTh MepBOro ObLIa Io-
CTOsIHHA U B 3 pa3a MeHbIIle, YeM HavaIbHas CKOPOCTh BTOPOro. BTopoit aBToMOOMIIB TpoexaJt ePBYIO
[IOJIOBUHY IIyTHU, He MeHsis CKOPOCTh, 3aT€M OH PE3KO COPOCUJI CKOPOCTH B JIBA pa3a, MpoexaJl ¢ OoCTO-
SIHHOW CKOPOCTBIO eIlle YeTBEPTh IIYTU U CHOBA CHU3WJI CKOPOCTh B JIBA Pa3a, IPOEXaJI C MOCTOSTHHOM
CKOPOCTBIO €Ilé BOCbMYIO YacTbhb IyTH, U T.J1. Iloc/ie BOCbMOro MOHUKEHUSI CKOPOCTH OH HE MEHSLI
eé JI0 KOHIIa MOoe3JIKU. Bo CKOJBKO pa3 BTOPOMY aBTOMOOMJIIO MOTPEOOBAIOCH OOJIBIIIE BPEMEHU Ha
[IPEOJIOJICHIE BCErO MyTH, 9€M IIEPBOMY !

OrtBer: 3

Pemntenne. Ilycts V) — ckopocTh epBoro aBroMobusis, V) — HadabHasdg CKOPOCTb BTOPOTO, a
[IPEOIOJIEHHOE KaXKIbIM aBTOMoOMIeM paccrosuue pasuo S. Torma Vy = 3V;. IlepBorit aBroMOOMIb
3aTpaTUjl Ha BECh IIyTh BpeMd ¢ = Vﬁl’ a BTOPOI — BpeMd
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Bapauya 2. Cko/bKO cyIiecTByeT genutesieit qucia 202 , KyOMm4ecKuii KOpeHb U3 KOTOPBIX

HBHHGTGIH&Typ&ﬂbem&qHCﬂOM?

OtBerT: 454276.

Pemienne. Taxk kax 2021 = 43 - 47, Bce menurenun uuciaa 202 umeror Buy 43% - 47°, e
a, B € [0;2021]. ITpu 3ToM TOYHBIME KybaMu sBJIAIOTCs Yucia suja 4337 - 473% rie 3n, 3k € [0;2021],
T0 ecth 1, k € [0;673]. Takux uncen 674% = 454276.

12021

3apaua 3. Pemure cucremy

|z* — 6252°%| # 2* — 62527,
622 — 2572 + 251| + 6% — 257z + 251 = 0.

Ortser: [1;25).
Pemenne. lcxomnasi cucremMa paBHOCUIbHA CHCTEME

zt — 62522 < 0,
622 — 257z + 251 < 0,

KoTOpas umeer perenue: [1;25).

Bamaua 4. CKOJIbKO CYIIECTBYET TPOEK YUCEN @, b, ¢, KaxKji0e U3 KOTOPBIX CJIY?KUT KOPHEM COOT-
BETCTBYIOIIETO ypaBHeHNs ax’ + bx + ¢ = 07

OtBer: 5.
Pemenne. Ecima=0wma=0=c, 10 a=>b=c=0. B nporusaom ciayqaae: eciu a = b # c,
Troauboa=b=—1, ¢c=0, mboa=b=1, c=—-2;ecsima #b=c,tommboa =1, b=c=—0,5;

ec ke a = ¢ # b, 10 a = ¢ = ¢y, b= 1/cy, rie uncio ¢y < 0 — eJUHCTBEHHDIH KOpeHb ypaBHeHusl
A +c=—1.

1
Bamaga 5. Haiinure nanmenbinee 3uadenne dyakmun f(r) = x + — +
T

I2+1Hp1/1:1:>0.



OTsBer: §

2
Pemtenne. QOyukius g(x) = x + — Bo3pacTaer npu x > 1, 9T0 MOXKHO JOKa3aTh IO OIpe/iesie-
x
)
uuto, nmosromy ¢(z) = ¢g(1) = 2 mpu « > 1. Crenosarensho, f(z) = g(g(x)) = g(2) = f(1) = 3

Bapaya 6. B ocrpoyromsraoMm Tpeyrospauke ABC co croponoit AC' = 1 nposenu Boicory BH,
B Tpeyroibiauke BHC — ouccekrpucy CL, B Tpeyronbanke BLC — memnany BM. Ilpavas AL
nepecekaer cropony BC' B touke K, npuuém /BHK = /M HC = 15°. Haiiaute miomnaib 9eThbl-
péxyrosibauka K LH M.

3(2—/3)

@)
TBET 3

Pemntenue. Tpeyronbuuk CHL — npsaMOyTroOJbHBIHA, TIO9TOMY €O BEPIIMHBI JIEYKAT HA OKPYZK-
HOCTH C IIeHTPOM B cepejuHe runoreny3sl — Touke M. Torna MH = MC w ZLHK = ZMHC =
ZMCH = ZMCK = 15°. 3uagut, u Touka K jexut Ha TOM )Ke oKpyzkuoctu. Torma ZLKC = 90°
KaK OIUparoIuiicss Ha guaMerp BrucaHubiil yrou, u AK — takxke Bbicota Tpeyrosbauka ABC. Ilo-
stomy L — Touka mepecedenus: BbicoT Tpeyronbauka ABC, a snaunt, siya C'L cOIepKUT BBICOTY

1 GUCCEKTPHCY 9TON0 TPEyroJbHUKA, MOITOMY TpeyroJbHuK pasHobenpenubiii (AC = BC = 1).
Orcrona, B vactHoctH, ciaeayer, uro CK = CH n AKLC = AHLC.
B

Tak kak MeuaHa JAeJIUT ILJIONA/b TPEYTOJbHUKA ITOII0JIaM,

1 1 1

S(KLHM) = S(KLM)+ S(HLM) = §S(KLC) + ﬁS(HLC’) =S(KLC) = 3 KC-LC -sin15° =
1 KC . 1 3(2 —/3)
-~ . KC- sin15° = = - (A V2. tg15° = 22 V9

5 C a1 Sin 5 5 (AC cos30°)” - tg 15 3
Bamaua 7. Ha ancioBoii npsimoit ormedensl 200 Todek, uMmeronne Koopanaarer 1, 2, . .., 200. dBoe
UI'POKOB 110 OYepPEIU CTABAT B JIIOOYIO U3 €Ile He3aHAThIX ToueK uucyo «0» mmm umeno «1». Korma
BCe BO3MOXKHBIE XOJIblI ClleaHbl, paccmarpusatorcs 199 orpeskos [1;2], [2;3], [3;4], ..., [199;200] u

[IO/ICINTHIBAIOTCS DAJIJIBI 38 KasKJIbIil OTPE30K: eC/IM KOHIIBI OTPe3Ka COAEepP:KaT OJNHAKOBBIE UNCIA,
To 1 GasuI oJIydaeT MepBblii UIPOK, €CJIM pa3Hble — TO BTOPOI.

a) Kro u3 urpokos Moxker obecriedantsb cebe GOBINYI0 CyMMy GAIOB HE3ABUCHMO OT XOJOB CO-
nepHuKa’

6) C KakuM MaKCHMAJbHBIM MIPEUMYIIECTBOM OJTHOTO M3 UTPOKOB MOXKET 3aKOHUUTHCS 9Ta Urpa
(opu ycsI0BUM, UTO KazKJIblii MI'POK UIPAeT HAMJIYUIIUM Jijis cebst obpasom)?

OrBert: a) Bropoit urpok; 6) 1 6asu.



Pemntenue. 3amernm, 9TO MEPBBIl UTPOK IIOCJIE CBOETO MEPBOIO XOja OAJIOB HE IOJIyYaeT, To-
rjla KaK BTOPOW UI'POK 3a KaXKJIbIH X0/ MOXKET rapaHTUpPOBAHHO MoyduTh 1 6ast. JlelicTBuTebHO,
eMy JIOCTATOYHO BBIOPATH yKe 3aHATYI0 YUCJIOM TOYKY, Y KOTOPOW e€CTh He3aHATasd COCEIHSIS TOY-
Ka ¥ MOCTaBUTHL TyJa Jpyroe 4ucjio. Takum obpaszom, menbine dem 100 6aj10B BTOPOIl UI'POK IIPH
paBuIbHON urpe He nosyuaer. Orpe3kos Beero 199, mosTomy 1pu IpaBUILHON UTDE BTOPOIl Beeraa
BBIUT'DBIBACT. Han/IHaH CO BTOPOI'O CBOECIo xXo1a HepBbeI UI'POK TaK>Ke€ MO2KET rapaHTHUPOBAaHHO IIOJIY-
gaTh 110 1 6asury 3a xoj (CTaBsi B COCEHIOI K y2Ke 3aHATON TOUKe Takoe ke unciio). Takum obpasom,
[IPU TPABUJILHOM UT'PE MEPBBI NTPOK FapaHTUPOBAHHO MoIy4daeT 99 6asios.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Bakrrounresbabiii aran 2020/21 yuebuoro roja Jjis 7-8 KJIacCoB

Bapaua 1. /IBa aBroMoOu/s mpeojioiesin ofuHaKoBoe paccrosane. CKOPOCTb MepBOro ObLIa I1o-
CTOsIHHA U B 3 pa3a MeHbIIe, 9eM HadaIbHas CKOPOCTh BTOPOro. BTopoit aBTOMOOMIE Ipoexast epByIo
MOJIOBUHY ITyTH, HE MEHsis CKOPOCTh, 3aTeM OH Pe3KO cOPOCUII CKOPOCTH B JIBa Pa3a, IPOeXaJl ¢ IOCTO-
SIHHON CKOPOCTBIO €Ille YeTBEPTD IIYyTH U CHOBA CHU3UJI CKOPOCTD B J[BA pPasa, MpoeXasl ¢ MOCTOSTHHOMN
CKOPOCTBIO eIlé BOCbMYIO 9acTh IyTH, u T.;1. [locjie BocbMOro moHmzKeHusi CKOPOCTU OH HE MEHSLI
eé JI0 KOHIIa 1oe3/K1u. Bo CKOJIbKO pa3 BTOPOMY aBTOMOOHJIIO ITOTPEOOBAIOCH OOJIbIIIE BpEMEHU Ha
[IPEO/I0JIEHNE BCETO IIYTHU, I€M MePBOMY?

OTBerT: §

Pentenne. Ilycts V) — ckopocTh IepBoro aBromobmsis, V — HadajbHasd CKOPOCTb BTOPOTO, a
IIPEOIOJIEHHOE KaxKIbIM aBToMoOmIeM paccrosaue pasao S. Torma Vy = 3V;. IlepBoiilt aBTOMOOMIEL

3aTpaTuJl Ha BeChb IIyTh BpeMd ) = v a BTOpOIt — BpeMsd
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3apaya 2. Bang 3ajyman JBy3HAUHOE YHCJIO, 3aT€M ITOMEHSITT MECTAMU ero IU@PHI U MOy YeHHOEe
YUCI0 YMHOXKUJI caMo Ha ceds. Pesysibrar okasascs B 4eTbIpe pasa 60JIblie, YeM 33/ [yMaHHOe THCJIO.
Kaxkoe uucsio 3amyman Bansa?

OrtBert: 81.

Pemenne. Ilycts 3amymannoe 4mciao pasuo mn = 10m + n. Torma 4mn = mm?. 3naunr,
nm? genurca Ha 4, a nm — Ha 2, nostomy nudpbl m uérHa (1 orimuHa or Hyns). Kpome Toro,
mn =nm?: 4 = (nm : 2)2, TO €CTh TN — KBaJIpaT HATYPaJbHOI'O YUCJa, HAYUHAIOIIUICS ¢ YETHOM
ndpbl. 3HAYNAT, TR MOKeT paBHATHCs 25, 49, 64 wau 81. IIpoBepka MOKa3bIBaeT, 9TO U3 STUX e~
TBIPEX BAPUAHTOB YCJIOBUIO yJIOBJIETBOPSET TOJBKO IOCJIETHIII.

Bamaua 3. HazoBem coctaBHOE HATYpAJIBLHOE UHUCJIO 1 «MHTEPECHBIMY», €CJIA BCE €r0 HATypaJIbHbIE
JICJTUTE/IA MOYKHO BBIIIUCATD B TOPsJIKE BO3PACTAHUA, U IPHU ITOM KarKJIblii CJIEYIONINA JIeJTUTED
JlesuTes Ha npeaprymuit. Haiitu Bce «unTepecHbie» HaTypasbhbie dncia or 20 10 90 (BKIIOYATE b
HO).

OrBerT: 25, 27, 32, 49, 64, 81.

Pemenne. <«/HTepecHbIMI» MOTYT OBITH TOJBKO 4mCaa Bujga n = pr, k = 2,3,4,..., tne p —
IIPOCTOE THCJIO.

JleiicTBuTenbHO, eciu paceMoTperh wncio n = a - p¥, HOM(a,p) = 1, To B pamy pemureneit
1,p,...,p" nemurens a croate He Moxker. Curyarms ...p~° < a < ap...Tak:Ke HEBO3MOXKHA, TaK

KaK pk He JeJuT a. SHaqHT, JJIA HOﬂyquI/IH OTBETA Hy}KHO BBIIIICATH BCE CTEIIEHU IIPOCTBIX YHCEJI B
nuarnazone ot 20 g0 90.

Banaua 4. Pemure ypaBuenue:
(+ 12+ (@+3)2+(x+5)°+... +(x+2021)2 =2° + (v —2)* + (z —4)* + ... + (v — 2020)%.

OrBeTt: —0,5.
Pemenue. Jlepast n npaBas 4acTu ypaBHeHHsI paBHBI cooTBeTcTBeHHO 101122 +2(1+3+5+.. .+
2021)x+ (12432 +5%+...+2021%) n 101122 —2(24+4+6+. . .+2020)z+22+42+6%+. . .+2020%. Ypas-

nenue npusouTes K By 2(1+2+3+4+...4+2021)x = —12422-32+4+4%+. .. —20192+2020% — 20212,

3+ 4039 1010 — 2021 1
14 2021) - 2021z = ————— - 1010 — 20212 = = ——.
orkyaa (1 +2021) - 2021z 5 010 — 2021° n 5000 5




Bapaya 5. Ha 6okosbix croponax AB u BC' paBaobejperHoro tpeyrojbanka ABC oTMevueHb
takue Toukn M u N, auro AM = MN = NC. Ha cropone AC' BwuiOpanbl Takue Toukn P u (), 910
MQ||BC, NP||AB. Usecrno, uro PQ) = BM. Haiinure yron MQB.

5+1
OtBet: 36°. OTBeT TaKzKe MOXKeT OBbITh JIaH B (hOpMe arccos <\/_4+ ) u 1p.

Pemtenue. Ilycte /A = ZC = «, Torma mo CBOHCTBY mnapaJjuie/bHbIX npsambix ZNPC =
LZAQM = «a. Herpynso jokazarb, uto M N||AC (uepes mojobue TpeyroJbHUKOB, WK Yepe3 pa-
BEHCTBO paccrostauii or Touek M, N no npsmoit AC, nau depes moacuér yriaos), mosromy ZBMN =
LQMN = ZBNM = ZMNP =au AMNP — pom6, orkyna AP = AM = MN. (CeMuk/iacCHUKH
MOTYT JIOKa3aTh 9TO paBeHCTBO depe3 paBeHcTBO AAMN = AAPN.)

LHepswii cayuat. ycts Touka P jexutr uHa orpeske AQ). Torma, ¢ yuéTrom BbINIECKA3aHHOTO,

AAMQ = AAPB 1o aByM CTOpOHAM | yTJIy MexK 1y Humu, nodromy ZABP = ZAQM = «; anajo-
ruuno, ZQBC = ZCOPN = «. ZBP(Q) = 2a xak Buemnnii it AAPB, saaunt, /ZBPN = 2a — a =
«; arajornano, ZMQB = «. Tak kak AABQ pasuobeapenusiii, ZABQ) = ZAQB = 2a, orKyaa
/ZPBQ = «. Ilo Teopeme o cymme yriioB tpeyrosbauka st AABC nomydaem 5a = 180°, orkyma
ZMQ@QB = a = 36°.
Bmopoti cayuad. Ilycrs Touka P jnexkut Ha otpeske C'Q). Torma MN = AP > PQQ = BM.B ABMN
pOTHUB OOJIBIIIEro yIjia JIEKUT Oosibinasg cropoHna, suadut, ZM BN = 180° — 2a > ZBNM = «, ot-
kKyma a < 60°. Ho u B AAM(Q npotup 60JbIIErO yria JIEKUT OOJIbINAasi CTOPOHA, a MOCKOJBKY
AM > AQ = AP — QP = AM — QP, »1o o3nagaet, uto /A = a > LZAMQ = 180° — 2, oTKy1a
a > 60°. Tlomyuennoe mpoTuBOpevne MOKA3bIBAET, YTO BTOPOIl CJIyvail HEBO3ZMOKEH.

Bamaua 6. Hararra xodeT BbLIOKUATH MO3anuKoil uncio 2021, mokazanHoe Ha pUCYHKe. Y Heé ecTb
4 oMHAKOBBIE TLTUTKU pa3MepoM 1 X 1 KIeTKy u 24 oJMHAKOBBIE IJINTKH pa3MepoM 1 X 2 KJIETKH.
CxonbkuMu criocobamu Hatala MoxkeT oCyIecTBUTh 3a/lyMaHHOe?!

OTBeT: 6517.



Pemenne. JIpoiika cocrout u3 13 K/IeToK, HOJb — u3 18, eanauna — u3 8. [loaromy KaxKaas
JIBOIKa JOJZKHA COJlep:KaTh HEYETHOE YUCI0 IUTOK 1 X 1 (omHy miam Tpu), a HOJb U eJIUHUIE —
4éTHOe (HOJIb WM JIBe). SHAYKUT, B KayKJION JIBOIKe ecTh X0Ts Obl 10 OJHOMN muTKe 1 X 1, a emg jBe
TaKue IJINTKUA MOTYT OKa3aThCd B COCTaBe OIHOM JIFOOOH MU pHI.

Ecym nBoiika copep:KkuT ojHy mauTKy 1 X 1, To €€ MOXKHO pacrojiaraThb TOJBKO B 7 U3 KJIETOK
JIBOMKM, YTOOBI OCTAJIbHBIE KJIETKH MOXKHO OBIJIO 3alI0JTHUTH IInTKaMu 1 X 2. Kcim ke jBoiiKa comep-
KAT TpH WUTKU 1 X 1, To mmmTok 1 X 2 6yaer 5. Hucso criocoboB ux yaI0XKUTh PABHO YUCTTY CIIOCOOOB
nepectaBuTh O6ykBbl B ciioBe AAABBBBB (6ykser A coorsercrByior mintkam 1 X 1, a 6yksel B —
wimTKaM 1 X 2). 9o gucso cnocobos pasHo 8! : (3!-5!) =78 = 56.

Ecian vonb He cosep:kuT mautoK 1 X 1, To yiaoxkuTh ero 9 mmrkamMu 1 X 2 ecTb jiBa crocoda
(B 3aBHCHMOCTH OT TOTO, OJ[HA WJIN JIBE€ OPU30OHTAJbHBbIE IJIUTKH B BEPXHEH TOPU3OHTATH HYJIS).
Ecim ke nosb cosep:kut jBe Tk 1 X 1, To ecth 18 crocoboB MOCTABUTH MEPBYIO U3 HUX, U JIJIsd
KasKJIOr0 U3 9THUX CIOCOOOB eCTh 110 9 Crioco6OB MOCTABUTH BTOPYIO («OTCTYNUB» YETHOE YUCJIO KJIETOK
OT TIEPBOIi 110 9acoBoil crpesike); uroro 18 -9 : 2 = 81 cnocob (monosiaM JemuM, HOCKOJIbKY TIUTKA
HEPA3JININMBI ).

Ecnn equauna He cojiepKuT IIuToK 1 X 1, To yJI0KuUTh €€ 4 1uTKaMu 1 X 2 MOXKHO € ITMHCTBEHHbIM
criocoboM. Ecin 2Ke emHUIIA COJEPXKUT JiBE TUTKH 1 X 1 1 Tpu muTKu 1 X 2, TO 9UC/I0 CIIOCOOOB UX
YJIOZKUTh PABHO YHCILy criocoboB nepectaButh OyKBbl B ciioBe AABBB, koropoe pasno 5! : (2! 3!) =
10.

Ecmm tpu Tk 1 X 1 B 1epBoit JIBOIiKe U OJiHA — BO BTOPOIi, TO ecTh 56 cr1ocobOB 3aII0JHUTD
MIEPBYIO JIBOUKY, 7 CIIOCOOOB 3aIlOJTHUTH BTOPYIO JIBOMKY, JBa CII0COOa 3AII0OJHUTH HOJIb U OJIMH CIIOCOD
3a0JHATH eJuHuIly. Mtoro 56-7-2-1 = 784 criocoba. Eié cTtoibko »Ke criocoboB, KOrjia OHa IJINTKa,
1 x 1 B mepBoif ABOIIKE U TPU — BO BTOPOIi.

Ecmm B nBoiikax 1o ojnoit miauTke 1 X 1 u emé jiBe Takue IJIMTKH B HyJIe: €CTh 110 7 CIIOCOOOB
BBIJIOYKUTH KarKJIyIO JIBOWKY, 81 ¢1oco0d BBLIOKUTH HOJIb U OJUH CIIOCOO BBLIOXKUTH €JIMHHILY; UTOTO
72 .81 -1 = 3969 croco6os.

Ecim B nBoliKax 1o ool muTke 1 X 1 u emé aBe Takue IJIMTKA B €UHUIE: €CTh 10 7 CIIOCOOOB
BBIJIOYKUTH KarKJIyIO JIBOHKY, JIBa CIIOCO0A BBLIOXKHUTH HOJIb U 10 c110cOO0B BBIJIOXKUTH €JIMHUILY; UTOT'O
72210 = 980 croco6os.

Bcero noryuaem 2 - 784 + 3969 + 980 = 6517 cr1ocoOOB BBIIOKUTH MO3AUKY.



Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Bakrrounresbabiii aran 2020/21 yuebuoro roja s 5-6 K1accos

Banaua 1. Beaknit pas, korja Moit 6paT roBopuT mpasty, Harra 6a0ymika guxaer. O 1HaK 16l OpaT
cKazaJl, YTO OH TOJIYUHUJ 110 MaTeMaTuke «H», HO OabyIka He YMXHYyJa. Torga OH, cjerka 3acoMHe-
BaBIIIIChH B CBOUX IIEPBBIX CJI0BAX, CKa3aJl, 9TO MOIYyIUI «4», n 6abyika duxay/a. [Ipuoboapusimcs
oT 6abYITKUHOTO YUXAHUS, OH ITOJATBEP/INI, 9TO YK TOYHO HOJIYINI HE MeHee 3, HO 0adyIKa 0oJIbIie
He gymxaJia. Tak Kakyro ke BCE-TaKW OIEHKY IOJIyUInI OpaT 1Mo MareMarnke?

OtrBeT: «2».

Pentenne. FEciu 6abymika He duxHysia, To OpaT TOYHO COBPAJI, CJIEJI0BATE/ILHO, OH TOJIYIH He
«H» m Jraxke OoJiee Toro, Menee 3. Ecm ke 6abyIika auxnysia, To He haKT, 9TO OH IIPU ITOM CKa3all
IpaBJly, TaK KaK yCJIOBHe He 3alrpernaeT 0abyIlIKe YuxarTh, KOorja OpaT BpET.

Bamaua 2. baba-Ara jgomkna npubbITh Ha JIbicyto ['opy poBHO B nosinous. OHa paccunTasia, 9To
€CJIN TIOJIETUT Ha CTYIIE CO CKOPOCTHI0 50 KM /4, TO OMO3/IaeT Ha 2 Yaca, & eCJId Ha JIEKTPOBEHUKE CO
ckopoctbio 150 KM/4, TO mpmwieTut Ha 2 yaca panbine. A aTobbl npubbITh Ha JIbicyto [opy TouHO B
cpok, baba-fra Bocriosib3oBasiach MeTioit. B koropoMm vacy baba-fIra BeLieresa u ¢ Kakoit CKOPOCTHIO
jeresia Ha Metriie?

OtBet: B 20:00 co ckopocTbio 75 KM/ .

Pentenne. Ha sjeKTpoBeHmKe JIeTeTh BTpoe ObICTpee, 9eM B CTYIE, U IPU ITOM SKOHOMUTCA 4
Jaca BpeMeHHU. SHAYUT, JIBe TPETH BPEMEHHU IT0JIETa B CTYIIE COCTABJIAIOT 4 Yaca, BECh MOJET B CTYIIE
3aHs1 Obl 6 9acoB, a Bechb MOJET Ha JIEKTPOBEHHKE — BTPOE MEHbINe, TO ecTh 2 daca. [Ipm srom
baba-fAra Beuieresna 6b1 3a 6 1acoB J10 ABYX YacoB HOUYHM, TO ecThb B 20 yacoB Bedepa. UToObI 1puie-
TeTh TOYHO BoBpeMs, babe-fAre mykHo nmpoBecTtn B 1osiéTe 4 4aca, TO €CTh BJBOE OOJIBIIE, YeM Ha
9JIEKTPOBEHNKe. 3HAYUT, JIeTETh Ha MeT/Ie HY>KHO BJIBOe MeJjIeHHee, YeM Ha 3JIeKTPOBEHUKE, TO €CTh
CO CKOPOCTBIO 75 KM/ .

Bamaua 3. B ojHoil 1IKOJIe yuaTcsd YeTBEpO Hpusitesieil — Bce B PA3HBIX KJIACCAX: CAMbI MJIaJI-
Uil — B MEPBOM KJIacce, & caMblil crapiuii — B deTBépToM. Onpesennre nMs, HaMUIAIO U KIACC
KazKJ10I'0 U3 HUX, €CJIM U3BECTHO, 4YTO!:

1) Bopst — He mepBOK/IACCHUK;

2) xorja Bacst uaér B 6acceiin Ha cocesiHiown ¢ ero yrmieit yauiy FOxuyio, VlBaHoB ryiser ¢ cobakoii
y cebst BO JIBOpe Ha yjuile 3eaEHoil;

3) Mura na rog, crapiie JIuMbr;

4) Bopst u OpJjioB — cocequ u )KuByT Ha yiaure CeBepHOIf;

5) Kpsiios nosnakommicst ¢ [lerpoBeiM pOBHO 101 Ha3a1, Gy/Iydn ele MepBOKJIACCHIKOM;

6) Bacs orman Bope yue6HEK, 110 KOTOPOMY CaM 3aHUMAJICS B IIPOIILIOM TO/LY.

OrtBet: /Iuma VBanor yunrcs B nepsom Kiacce, Mumma KpsutoB — Bo Bropom, Bopst Ilerpo —
B TperbeM, Baca OpJsioB — B 9eTBEPTOM.

Pentenne. Cunavaja coorHecéM mMmeHa pedaT ¢ Kiaccamu. U3 yemosmit 1, 3 u 6 ciemyer, 910
ToJIbKO Jlmma moxkeT ObITH IepBoKiIaccHukoM. Torma w3 ycious 3 Mumia Bo BTopom Kiacce. U3
ycaoBus 6 Bacst crapie bopu, 3uadut, Bacsa B uerBepToM Kiacce, a Bopsi B TpeTbeMm.

Tenepb coornecém nmena ¢ bamunuamu. 13 yeosug 5 ciemyer, uro KpbLioB ceiidac yauTcsd BO
BTOPOM Kijtacce, 3Ha4uT, 310 Murtra. U3 ycmosuit 2 u 4 cieayer, aro Bopss — we Opsio u ne BanoB,
sHaqnt, ol [lerpos. 13 ycinosusa 2 cienyer, aro Bacs — ne MBanos, 3uaqnt, on Opsos. Torma Jlu-
Ma — VBaHoB.

3apaua 4. Bang 3aj5ymal JBy3HAYHOE YHCJIO, 3aT€M TOMEHSIJT MECTAME €r0 IU@PbI U MOy YeHHOE
YUCJI0 YMHOXKHJI caMo Ha cebsi. Pe3ysibrar okazasics B 4eThIpe pas3a 00JIbIlle, YeM 3a/[yMAHHOE TUCJIO.
Kaxkoe uaucso 3amxyman Bans?



Ortgert: 81.

Pemenne. Ilycrs 3amymannoe umcio pasao mn = 10m + n. Torma 4mn = mm?2. 3uaunr,
nm? jpenutca Ha 4, a Min — Ha 2, nostoMy mudpbl m uérHa (1 orimuHa oT Hyss). Kpome Toro,
mn =nm?: 4 = (nm : 2)2, TO €CTh TN — KBaJIpaT HaTYPaJbHOIO YuCJia, HAUUHAIOMMICS ¢ YETHOM
nndpbl. 3HAYUT, TN MOKeT paBHATHCd 25, 49, 64 uwau 81. IlpoBepka moKasbIBaeT, 9TO U3 ITUX ‘e~
TBIPEX BAPUAHTOB YCJOBUIO YJIOBJIETBOPAET TOJBLKO TOCJIETHUIA.

Bamaua 5. MapcuaHcknit cBeTopOp COCTOUT U3 IIECTH OJIMHAKOBBIX JIAMIIOUEK, PACIIOI0KEHHBIX B
JIBYX TOPU30HTAIBHBIX PsiiaxX (OMH MO APYTHM) TI0 TPH JAMIIOUKH B KazKI0M. Boauresb Mapcoxoia
B TYMaHe MOXKeT Pa3JUYIUTh KOJIMIECTBO M B3aUMHOE PACIIOJIOKEHNE TOPSAIIIX JIAMIIOYEK CBeTO(gopa
(HATIpUMED, €cJIM TOPAT JBe JIAMIIOUKH, — HAXOJATCSI JIM OHU B OJIHOM TOPU30HTAJILHOM DSy UJIN
B Pa3HBIX, HAXOJAATCH JIM OHU B OJIHOM BEPTUKAJHLHOM PSJLy, UJIA B COCETHUX BEPTUKAJBHBIX PSIJIaX,
WM B JIBYX KPAWHUX BEPTUKAJIBHBIX Psijiax ). OIHAKO OH HE MOXKET Pa3/InIUTh HErOPSIIIIe JTaMIIOUKH
u Kopiyc ceerodopa. [losromy, eciu, HapuMep, TOPUT BCETO OJIHA JIAMIIOYKA, HEBO3MOXKHO OITpe/ie-
JIMTh, KaKas MMeHHO u3 1ect ). CKOJIBKO CUTHATIOB MAPCHAHCKOTO CBETOMOPA MOKET OTIHIUTD JAPYT
OT JIpyra B TyMaHe BoJuTe b Mapcoxona’? Eciau Hu ofHa JraMiouka cBeTogopa He TOPUT, BOJUTEH
€ro He BUJIUT.

OrtBer: 44.

Pemenne. Eciu npa curnasa cserodopa OTINYIAIOTCS TOJIBKO CJBUIOM TOPSIIUX JAMIIOYEK, TO
BOZMTEIb UX He pasimdaer (1 Haobopor). [Tosromy m060it curaast tubo MOKHO CIABUTOM BJIEBO U/ UJIH
BBEPX IPEBPATUTH B HEOTJIMIWMBI OT HErO CUTHAJ, y KOTOPOTO XOTs Obl OJHA JIAMIIOYKa TOPUT B
BEPXHEM TOPU30HTAJIBLHOM D51y U XOTS ObI OJTHA — B JIEBOM BEPTUKAJIBHOM Py, JIMOO CUTHAJ yIKe
00J13J1aeT 3TUM CBOMCTBOM. BO3MOXKHBI JIBa, CJIyvasl.

1. Topur BepxHsis JieBas JlaModka. Torma KaxKaast U3 OCTAJbHBIX JIAMIIOUEK MOYKET TOPETh WJIN
HE TOPeTh, U BCE TAKUE CUTHAJIBI OY/IYT OTJIUIUMBI JIPYT OT JIpyTa, MOCKOJbKY TOJYyYIUTh UX JAPYT U3
JIPYTa CJBUTOM 10 TOPH30HTA/IN /UM BEPTUKAIM HeJIb3sl. SHAUUT, TAKUX CUIHAJIOB Oy1er 25 = 32.

2. He roput BepxHss JeBas JlaMIodka. Torja o0a3aTeIbHO JTO/PKHA TOPETH JieBash HIKHSIAST JIaM-
novka ¥ eImé ojHa WK obe OCTaBINHecsl JaMIOYKU B BepxHeM psjy (3 cmocoba), a Kaxkjasi U3
JIBYX OCTaJIbHBIX JIAMIIOUEK B HHKHEM Psily MOYKET ropeTh Wi He roperhb (22 = 4 croco6a). Nroro
3-2% = 12 curnajos.

Bceero nostyaaem 32 + 12 = 44 pa3uduMbIX CUTHAJIA.
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3agaya Ne 1 =15 6annos ILmocel-munycel | baun
HesepHblii 0TBET U3-32 apuPMETUIECKON OIIUOKU + 10
Hesephnas maremaTnueckas MOJIesIb IBMKECHUS (HalIpUMep, HEBEpHO _
BBIYHCJIEHO BPEMS HA OJHOM U3 yYaCTKOB) i :
3ameuanue.
3agaya Ne 2 = 15 6annoB ILmocel-munycel | baun
He y4TeHO, 4TO CTENEHN MOTYT PABHATHLCS HYJIO U OJIYYHI OTBET 6732 + 10
Bepno cBen k crenensam uucein 43 u 47. HeBepHblii OTBET H3-3a
HEBEPHOTO MOJICUeTa cTeneHel (omuoKa He Takasi Kak Ha KpUTEPHid Ha + 5
10 6annoB)
3ameuanue.
3agaya Ne 3 = 15 6annoB ILmocel-munycel | baun
Cucrema BEpHO CBEICHA K paBHOCHIIbHOW. BepHO perieHo oqHo 4 10
HEPABEHCTBO, YTO JI0JKHO JaTh OJHY BEPHYIO IPAHUILY OJIYHHTEPBAJIA. B
Cuctema BEepHO CBeJIeHa K PaBHOCHIILHON. ApH(MeTniyecKrue OuMOKy B _
pELIEHNN KaXXA0I0 HEPABEHCTBA " :
3ameuanue. 0
3agaya Ne 4 = 15 6annoB ILmocel-munycel | baun
IToTepsin ogHy Tpoiiky (oTBET «4»). EcTh IpoBepKa, 4TO KOPHU
+ 10
CYLIECTBYIOT.
[Torepsin nBe Tpoiiku (oTBeT «3»). ECTh MpoBepka, 4To KOpHU
CYLIECTBYIOT.
N + 5
ITomyuun Bce TpOMKH, HO HU B OJHOM HE IIPOBEPUIL, YTO KOPHU
CYLIECTBYIOT.
3ameuanue.
3agaya Ne 5 =15 6annoB ILmocel-munycel | baun
HenocraTok 060cHOBaHUS MOHOTOHHOCTH (WJIH 9TO X=1 €CTh TOYKa
MUHHMYyMa (PYHKIIUH g UK JPYTroro paBHOCHIBHOTO (hakTa). OTBeT + 10

BEPHBI.




Hcnonb3yeT MOHOTOHHOCTD (MJTH YTO X=1 TOYka MUHUMYMa (PYHKIIUH

WIN APYTOW paBHOCUIIBHBIN (akT) 6e3 qokazarenbcTBa. OTBET BEPHBIM.

WJIN ¢pyukuusa f(x) npeacrasinena B Buae g(g(x)), HO pelieHue He i :
3aBEpILEHO
3ameuanue.

3agaya Ne 6 = 15 0annoB ILmocel-munycel | baman
OTBeT HEeBEpHBIN TOIBKO U3-3a apUPMETUIECKON OITHMOKU + 10
Henocrarok o60cHOBaHUs paBHOOEIpeHHOCTH TpeyroiabHuka ABC, _
BO3MOYKHO, CJleJlaHa apudMeTrdeckas omumoka i :
3ameuanue.

3agaya Ne 7 = 15 6annoB ILmocel-munycel | baun
OO0CHOBaHHO MOJIY4€H BEPHBINA OTBET TOJIBKO JJIS IIyHKTA a) + 10
O00CHOBAaHHO MOIY4€H BEPHBIA OTBET TOJIBKO JJIS ITyHKTA 0) + 5

3ameuanue. BepHble 0TBEThI 0€3 000CHOBAHMS PEIIEHHEM HE CUUTAIOTCSL.
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3agaya Ne 1 =20 0annoB ILmocel-munycel | bamna
He craButh + 15
JlaH oTBET «4» + 5

3agaya Ne 2 = 20 0a10B ILmocel-munycel | bamna

Perienue B 11e710M BepHOE, JOMYIIEHA OHA apuMeTHUecKas OIIMOKa B

pelieHnn
BepHo nosy4eH OTBET Ha OJIMH U3 BOIPOCOB (BpEMS BbLIETA, CKOPOCTH)
+ 5
3agaya Ne 3 = 20 0anoB ILmocel-munycel | bamna
BepHo cooTHeceHbI MMEHa U KJIacchl U ABe (haMuiuu + 15
BepHo cooTHeceHbI Bce MMEHA U KJIacChl WM UMeHa U pamunu. Ynu —
U1 IBYX IPUATEIEH BEPHO MOIY4YEHBI 10 J1BA TapaMeTpa U3 TpeX. * >
3agaya Ne 4 = 20 0annoB ILmocel-munycel | bana
Kpome BepHOTO B OTBET IOMajio 0JIHO HEBEPHOE YUCIIO + 15
Kpome BepHOTro B OTBET MOIMaio0 OOJIbIIIE OJHOTO HEBEPHOTO YMCIa + 5
3agaya Ne 5 = 20 0annoB ILmrocel-munycsl | bana
Bepno nepeuunciensl Bce BapuaHThl 0€3 000CHOBAaHHUS TIOJTHOTHI Iepe-
6opa. Cnenana apudmMeTrueckas onmmoKa npu nojacyere (HarpuMmep, He
YUTEHO, YTO BBIKJIFOYCHHBIH CBETO(Op HE JaeT CUTHANA), WM 3a]a4a + L5
BEPHO CBEJIEHA K PACCMOTPEHUIO OJITHOTO U3 CIIy4aeB, WIK MOJYyYEH OT- -
BET JUIs O/IHOTO U3 CIIy4aeB, a IpH pa3dope APYyroro ciryyas clienaHa
apupmeTHyecKas omunoka,
3aziaya BEpHO CBEJIEHA K PACCMOTPEHUIO OJIHOTO U3 cily4aeB. Bropoit
Clly4ail He pacCCMOTPEH WIN HE 3aKOHYEH. MM BBINIOJIHEH HETIOIHbBIN —
nepedop BO3MOKHBIX BAPHAHTOB JIMOO HEKOTOPHIC BAPHAHTHI YKA3aHbI * >
JBAXKIbl, IIPH 3TOM NOIY4eHO He MeHee 30 IIpaBUIIbHBIX.
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1P HAJIMYMM BEPHO PEILIEHHOM XOTS Bbl OJTHOM 3AJAYM JIOFABJISIETCS 4 BAJIIA

3agaya Ne 1 =16 0annoB ILmocel-munycel | bana
HesepHblii 0TBET U3-32 apuPMETUIECKON OMUOKU + 8
+ 4
3agaya Ne 2 = 16 0amnoB ILmocel-munycel | bana
Kpome BepHOTO B OTBET IOMajio 0JIHO HEBEPHOE YUCIIO + 8
Kpome BepHOTro B OTBET MOIMaio OOJIbIIIE OJTHOTO HEBEPHOTO YMCIa + 4
3agaya Ne 3 = 16 0amnoB ILmocel-munycel | bana
[Tonmy4yeHHBIH OTBET OTIMYAETCS OT BEPHOTO HA OFHO YUCIIO (JIMOO MO- N g
TEPSHO OJIHO BEpHOE, TMOO0 100aBIEHO OHO HEBEPHOE) B
[Tonmy4yeHHBIH OTBET OTIAMYAETCS OT BEPHOTO HA JiBa yncia (Jinbo more-
PSIHO /1Ba BEPHBIX, IMOO 100aBJICHO J1Ba HEBEPHBIX JTHOO MOTEPSIHO OJTHO + 4
BEpHOE U J00ABICHO OJJHO HEBEPHOE)
3agaya Ne 4 = 16 0amnoB ILmocel-munycel | bana
Bepno nonyueno nuneliHoe ypaBHenue. Crienana apupmeTnyeckas N
OIuOKa IPH €ro PerIeHu N i
He3naunTenpHas ommobKa B MOIy4eHUHN JTUHEWHHOTO YPAaBHEHHS + 4
3agaya Ne 5 =16 0annoB ILmocel-munycel | bana
He paccMoTpeH «HEBO3MOXKHBIIN citydail. BEpHBIN OTBET 11 «BO3- N g
MO>KHOT'O» CITydast N
He paccmoTpeH «HeBO3MOXKHBIN cirydaid. [Ipu paccmoTpeHun «Bo3- _ A
MO>KHOTO» ciydas cienaHa apudmernueckas ommoka i




3agaua Ne 6 = 16 0a1710B

ILmocel-munycsl | bana
3amada BEpHO CBEJICHA K epedopy CcllyyaeB pacloyioKEeHUs IITUTOK
1x1. B ogHOM U3 ciydaeB caenaHa omnoOka (apupmerndyeckas Win + 8
KOMOWHATOpHAas)
3amada BEpHO CBEJICHA K epedopy cllyyaeB pacloyIoKEeHUs IITUTOK
1x1. B nByx ciyuyasix caenana omuoka (apupmeTrnyeckast Ui KOMOH- + 4

HaTOpHas)




