7 Ki1ace

O6miee konmuecTBo 6aiwtoB 35. Pemenue kaxaoit 3agaun oneHuBaetcs JKopu u3 7
0aJ1JI0B B COOTBETCTBUU C KPUTEPHSIMH U METOJIMKOM OIICHKH, pa3pab0TaHHOW IIEHTPAILHOU
PEIMETHO-METOINICCKON KOMHUCCHEH:

bael [TpaBUIbHOCTH (OMIMOOYHOCTH) PEIICHHSL.

7 [TonHOE BEpHOE pelIeHue.

6-7 BepHoe pemieHne, HO HMMEIOTCS HEOOJBIIME HEAOYETHI, B IIEJIOM HE
BIIMSIONINE HA PEIICHUE.

5-6 Pemenne B memom BepHoe. OHAKO PEIICHUE COMSPYKHUT OIMMOKH, JHOO
MPOIMYLIEHBI CITy4au, HE BIUSIONINE HA JIOTUKY PACCYKICHHI.

3-4 BepHo paccMOTpeH OJIMH U3 CYIECTBEHHBIX CIY4YaeB.

2 JloxazaHbl BCIIOMOTATEIbHBIE YTBEPXKIEHHUS, MOMOTAIONIME B PEIICHUU
3a/a4i.

0-1 PaccMoTpeHs! OTeNIbHBIC CTy4Yan MPU OTCYTCTBUHU MTPABUIILHOTO PEIICHHUS.

0 Pemennie HeBepHOE, NPOABMKEHUS OTCYTCTBYIOT.

0 Pemienue oTCyTCTBYET.

Vkazaumus K OICHUBAHHWIO OTACIILHBIX 3aJa4 COACPKATCA B KOMMEHTAPUAX K PCIICHUAM.

1. OTBet. 495 + 459 = 954.

Pemenne. U3 cinoxeHus cpequux mudp cpazy oqHO3HAYHO HaxoauTcs mudpa 9,
({2}), Tak Kak cpejHHe MUQPHI B CyMMe U BO BTOPOM CJIATAEMOM COBIANAIOT, CyMMa IIEPBBIX
OJIMHAKOBBIX UG paBHA 9 (0OUEBUIHO, C TEPEHOCOM €IUHUIIBI), U OTCIOJIAa OJJHO3HAYHO
naxomurcs nudpa 4 (O)); 3aTeM U3 CIoKEHNs MOCIEIHNX HHpP OXHO3HAYHO HAXOJUTCS LHppa

5 ().
KommenTapmii. Ecnu He moka3aHo, 4TO HET IPYTUX PEIICHUA, CTaBUTh 4 Oasa.
2. OTBer.
* * *
*
e N E

KommenTapmii. 7 6aj10B 3a IpuBeIeHHOE pa30ueHHe.

3. OrBer. X =8 nom X = 20.

Pemenne. YTBepxkaeHus 1) u 5) He MOTYT ObITh BEpHBIMU OJTHOBPEMEHHO.

Ecnu BepHO 5), TO BepHBbI U 2), 3), 4), To ecTh 4 YTBEpXkACHHUS BEPHBI, a 110 YCIOBHIO
BCEro 3 BEpPHBIX.

Ecnu BepHO Tonbko 1), TO U3 yrBepx)aAeHuil 2), 3), 4) pOBHO OJIHO JIOJKHO OBITH
HeBepHo. Ho u3 4) cnenyer 3), u3 3) cienyer 2). [loatomy yTBepkaeHue 4) BEpHBIM OBITH He
MmoxeT. CienoBaTenbHO, 1Ba BEPHBIX YTBEPXKIEHHS — 3T0 2) U 3), TO €CTh YMCI0 X HEe MEeHbLIe 8.
[Ipu 3Tom oHO MeHble 9 (yTBepkaeHue 4) He BepHO). [lockonbky uncno X kHUT nenoe, X = 8.

Ecnu ne Bepusl HU 1) HU 5), TO uncno X = 20. [Ipu aToM yTBepxknaenus 2), 3), 4)
CIIpaBeUTNBEI, TO €CTh X = 20 TakKe yAOBJIETBOPSIET yCIOBHIO.

KommenTapmii. Eciu pemenue X = 20 He HaiiieHO, CHIDKATh Ha 3 Oauia.



4. OTBeT. 13 MHHYT.

Pemenne. ITycts x M/MuH — ckopocTh Banu, 3x M/MuH — ckopocts Camu, 12x M/MUH —
CKOpOCTh aBTOOYca. 3a 2 MuHyThl Bans npoiiaer 2x (M), a aBTo0yc npoener 2-12x = 24x (m).
PaccrosiHre Mexay ocTaHOBUBIINMCS aBTOOycoM u Baneit Oyner 2x + 24x = 26x (m).

[IycTs uepes ¢ munyT Camra norouut Banro. 3a ato Bpemst Bans npoiinet paccrosinue £x, u Caie
IPEJCTOUT NPeo10IeTh paccTosiHue £x + 26x. C pyroit cropoHsl, 3a ¢ MuHyT Cara mpoiiier
pacctosnue #-3x. [IpupaBHuBas, nojgyyaeM ypaBHEHUE:

t3x =tx + 26x, otkyga ¢ = 13 (muH).

KommenTapuii. 3a apudmernyueckue ommOKY NpU BEPHBIX PACCYKICHUSIX CHIKATh Ha
1-3 Ganna.

5. OrBer. He moxer.

Pemenne. UToOBI 4MCIIO AEIMIIOCE HA 36, OHO JOJDKHO AEIUTHCI HA 4 v Ha 9. Ywncoo,
oOpa3oBaHHOE JBYMs MocieaHuMu nuppamu (34), He nenaurtcs Ha 4, HO3TOMY €ro HaJlo
n3MeHuTh. [lpu 3amene 4 Ha 0 koHIle okaxkeTcs uncio 30, KOTopoe He JeauTcs Ha 4, a 3aMeHa 3
Ha 0 nact yucno 04, nensmeecs Ha 4. [ToaTromy Hago mpoBepATh TosbKo PPy 3. Cymma nudp
MCXOJIHOTO YHCIIa JeNUTCs Ha 9 (Tpole BCero 3T0 ONpeAeInTh, BEIMEPKUBas IIU(PHI, CyMMa
KOTOPBIX paBHa 9, HO HECIIOKHO U COCUMTATh; cymMma paBHa 1:3 +24 +2-10+45+3:5+10=
117). Cymma undp n3meHneHHoro ymucia Mensiie Ha 3-7 =21, u pasHa 117 — 21 = 96. Yucno 96
HE JIeJIUTCS Ha 9, 3HAUUT, U caMo YucIIo He Aenutcs Ha 9. [ToatoMy uucio He nenurcs u Ha 36.

KommenTapuii. IIpu yacTMYHOM pELICHHUH, €CIIU JOKA3aHO, YTO HAJ0 IIPOBEPSTH
ToJbKO LGPy 3 — 3 Gajia; MOKa3aHO, YTO MOIYYEHHOE YHUCIIO He AeiauTcs Ha 9 — 4 Oanna;
Oaiutel cymmupytotes. [Ipu BepHBIX pacCykIeHUAX 32 apu(METHUECKUE ONOKH, HE
HOBJIHUSBIINE HA OTBET, CHWXKATh Ha 1 OaJi, 3a MOBIUABIINE OUIMOKK CHUXKATh Ha 2—3 Oaa.
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O6miee konmuecTBo 6aiwtoB 35. Pemenue kaxaoit 3agaun oneHuBaetcs JKopu u3 7
0aJ1JI0B B COOTBETCTBUU C KPUTEPHSIMH U METOJIMKOM OIICHKH, pa3pab0TaHHOW IIEHTPAILHOU
PEIMETHO-METOINICCKON KOMHUCCHEH:

bael [TpaBUIbHOCTH (OMIMOOYHOCTH) PEIICHHSL.

7 [TonHOE BEpHOE pelIeHue.

6-7 BepHoe pemieHne, HO HMMEIOTCS HEOOJBIIME HEAOYETHI, B IIEJIOM HE
BIIMSIONINE HA PEIICHUE.

5-6 Pemenne B memom BepHoe. OHAKO PEIICHUE COMSPYKHUT OIMMOKH, JHOO
MPOIMYLIEHBI CITy4au, HE BIUSIONINE HA JIOTUKY PACCYKICHHI.

3-4 BepHo paccMOTpeH OJIMH U3 CYIECTBEHHBIX CIY4YaeB.

2 JloxazaHbl BCIIOMOTATEIbHBIE YTBEPXKIEHHUS, MOMOTAIONIME B PEIICHUU
3a/a4i.

0-1 PaccMoTpeHs! OTeNIbHBIC CTy4Yan MPU OTCYTCTBUHU MTPABUIILHOTO PEIICHHUS.

0 Pemennie HeBepHOE, NPOABMKEHUS OTCYTCTBYIOT.

0 Pemienue oTCyTCTBYET.

Vkazaumus K OICHUBAHHWIO OTACIILHBIX 3aJa4 COACPKATCA B KOMMEHTAPUAX K PCIICHUAM.

1. OTBet. a) (2), (3), (5), (6) J0:xkHBI; 0) (1), (4) N10:xHBI; B) (1), (4), (7) JT0KHBI.
KommeHnTapuii. 3a BepHbIil OTBET TOJIBKO HA OJMH MYHKT (0003HaYeHHBINH OykBOil) — 1 Oam, Ha
JIBa MyHKTa — 4 Oasuia, Ha TpH MyHKTa — 7 0ayuioB. Eciiu OTBETHl Ha MYHKT YaCTUYHO BEpHBIE,
TO OTHUMAETCS OJMH 0l 32 KaXIyI0 JJOTHYECKYIO OIIHUOKY.

2. OtBer. TpeyroJibHUKHM MOTyT He ObITH PABHBIMH.

Pemenne. Bo3bMeM TPEeyToIbHIK CO CTOPOHAMH a, ka ¥ k’a 1 yBemudanM ero B k pas.
Tomy4rTCs TPEYTOIBHIK C TAKHMHE K€ YIIIaMH, a CTOPOHBI Y Hero OyayT pasHsI ka, Ka, K a.
Ocraercs mogo0path 4Kcio k Tak, 4TOOBI BBIMOIHAIOCH HEPABEHCTBO TPEYTOJIbHUKA.
Hanpuwmep, npu a = 8, k= 1,5 umeem TpeyronbHuku co ctopoHamu 8, 12, 18 u 12, 18, 27.
KommenTapuii. 7 6amioB 3a BepHBI 000CHOBaHHBIN TpuMep. He cHuMaTth Oasuiel 3a
OTCYTCTBHUE JIOKA3aTEIbCTBA YTBEPIKACHHUS «ECJIH y JBYX TPEYTOJIbHUKOB MPOIOPLUOHATBHbI
CTOPOHBI, TO UX YIJIbl PABHBDY; IIKOJBHUKU MOT'YT MCIIOJb30BaTh ATOT (PAKT KAK UHTYUTUBHO

OYEBUAHBIN.

3. OrBer. 177 n yucaa or 179 no 188.

Pemenue. IlycTs x — HauMeHbIee U3 HaMUCaHHBIX yucen. O003HauuM yepes (x + )
BbraepkHyTOoe uncio (0 <y <11). Tormax+x+ 1)+ (x+2)+(x+3)+ (x+4)+ (x +5) + (x+ 6)
+(x+7N+x+8)+(x+9) +(x+10)+ (x+11)- (x+y)=2012. [IpuBenem mogoOHbBIE
cnaraemsle: 12x + 66 - x - y=2012, To ectb 11x = 1946 + y. Orcrona 1946 + y nenurcs Ha 11.
Ocrarok ot aenenust 1946 na 11 pasen 10. YuurtsiBas ycnoue 0 < y <11, nomyvaem, 4to y =
1. 3aauur, x = 1947:11 = 177.

KommenTapuii. [lonydueH BepHBIi OTBET, HO HE JOKA3aHO, YTO HET APYTUX penieHui — 3 6asna.
3a ommOKH B MPUBEACHUN TTOIOOHBIX YICHOB MPU BEPHBIX PACCYKIACHHIX CHIDKATh HA 1-2
Oamna. Ecnu pemienue He TOBEICHO 10 KOHIIA, 32 JOKA3aTENIbCTBO MOJIE3HBIX BCIOMOTaTeIbHBIX
yTBepKJIeHHH — 2—3 Gaa.



4. OTBet. ONTHMAJILHOE PACIOJI0KEHUE VI KHOCKA — TPeTHH KOpIyc.
Pemenne. Ilycte A4, B, C —MecTa pacnoioxeHus KopinycoB, O — MECTO pacloiI0KeHUsI KHOCKA.
Toraa cymmapHoOe pacCTOsIHUE, IPOXOAMMOE BCEMU OTIBIXAIOIIMMHU, PABHO

§=20-04 +40-0OB + 60-OC =20(0A4 + OC) + 40(0OB + OC).

CormnacHo HepaBeHCTBY TpeyroyibHuKa O4+0OC > AC (npyuyeM paBEHCTBO JOCTUTAETCS B TOM U
TOJILKO B TOM citydae, korza O nexuT Ha otpeske AC), OB+OC > BC (npuueM paBeHCTBO
JIOCTUTAETCS B TOM U TOJIBKO B TOM ciy4ae, koraa O nexut Ha otpeske BC). Orcrona cienyer,
yt0 S > 204C + 40BC, npuueM paBeHCTBO JOCTUTaeTCs B TOM U TOJIBKO B TOM cilydae, korga O
nexuT Ha otpeskax AC u BC, To ecth coBnagaet ¢ Toukoi C. Utak, onTuMansHoe
pacIoyioKeHHe Ui KHOCKa — TPETUH KOpILyc.
KomMenTapuii. 7 6ayu10B CTaBUTh TOJIBKO MPU HATMYMU CTPOTOr0O JOKAa3aTeNIbCTBA. 32 BEPHBIN
oTBeT 0e3 00BsicHEeHUH — 1 6a; ¢ pa3yMHBIMU OOBSICHEHUSIMHU — OT 2 110 5 6asioB.

5. OtTBet. 160401.

K+k+1 K +k+1
K—k+1 (k=1)*+(k-1)+1’
OyIyT MEPEKPECTHO COKPAIIATHCS.

P4l+1 224241 3°+3+1 474441 400° +400+1 _

=141 22-241 3°=3+1 4°—4+1 """ 400> -400+1

_P141 224241 34341 474441 400°+400+1 _ 400° +400+1
S0P +0+1 PH1+1 224241 34341 77 3992 4399+1 1
KomMmenTapuii. Eciy BO3MOXHOCTh MEPEKPECTHOTO COKpAIEHUS MMOKa3aHa TOJIbKO JJIs
HEKOTOPBIX COMHOXHTENEH, HO HE J0Ka3aHa B 001eM Buae — 4 6aa.

Pemenue. 3aMeTI/IM, qTo MO3TOMY YHUCIIUTCIIN U 3HAMCHATCIIN

=160401.
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O6miee konnyectBo OamoB 35. Pemrenue kaxxaoi 3aaa4un oneHnBaetcs XKopu u3 7
0aJ1710B B COOTBETCTBUH C KPUTEPHUSIMU M METOJIMKOU OIIEHKH, pa3pad0TaHHON IIEHTPaTbHOU
IIPEIMETHO-METOINYECKON KOMUCCHEH:

banbl [TpaBMIBHOCTH (OIIMOOYHOCTD) PEUICHUS.

7 [TonHOE BepHOE pelieHue.

6-7 BepHoe pemienue, HO HMMEIOTCS HEOOJNbIIME HEAOYETHI, B IEJIOM HE
BIIUSIIONINE HA PEIlICHUE.

5-6 Pemenue B menom BepHoe. OIHAKO PEIICHUE COMEPKHUT OIIMUOKH, JHOO
MPOMYIIEHBI CIy4Yau, He BIUSIONINE HA JJOTHUKY PacCY>KICHHIM.

3-4 BepHo paccMoTpeH 0IMH U3 CYIIECTBEHHBIX CIIYYacB.

2 JlokazaHbl BCIIOMOTATENBbHBIE YTBEPIKICHHUS, MOMOTAIOIINE B PEUICHUH
3aJ1auyH.

0-1 PaccMOTpeHBI OTIeIbHBIC CITyYan MPH OTCYTCTBUU MPABUIBLHOTO PEIICHUS.

0 Pemenue HeBepHOE, NPOJBUKEHUS OTCYTCTBYIOT.

0 Pemenue oTCyTCTBYeT.

YkazaHus K OIICHUBAHHWIO OTACIILHBIX 3a/la4 COACPIKATCA B KOMMCHTAPUAX K PCIICHUAM.

1. Otser. Her.

Pemenne. Ilycte AABC ~ AA'B'C' 1 oHM He SIBIISAIOTCS paBHOOEApEeHHBIMU. Bo3bMeM Ha
cropoHax AB u B'C' touku N u N' COOTBETCTBEHHO, Tak, 4To0bl ZBCN = ZB'A'N'. Torna ABCN
~ AB'A'N' o nBym yriam (£LCBN = ZN'B'A' o ycnoButo). B ocTtaBmmxcs TpeyrojapHUKax
ZANC = ZA'N'C' (xaKk IOTIOJHUTENIbHBIE K PABHBIM yTjlaM), HO TPEYTOJIbHUKU TOJJOOHBIMH OBITh
He MOryT, Tak Kak ZN'C'4'> ZNCA w no ycnosuto ZN'C'A’# ZNAC.

KommenTapuid. 115 momydeHust MOTHBIX OAJIJIOB HE 00s3aTEIbHO OMUCHIBATH METO]T
MOCTPOCHMS, JOCTATOUYHO MPUBECTH Pa30MEHMs] KOHKPETHBIX TPEYTOJIbHUKOB C PaCU€TOM YIJIOB.
IIpocreiimmii mpuMep NOKa3aH Ha PUCYHKE.

2. Orser. 25.
Pemenne. [IBe ocranbHble BepiinHbl B 1 C TpeyrojibHUKAa MOKHO BBIOpaTh YUCIIOM CIIOCOOOB
8-7/2 = 28. OtHaKO MPU ITOM MOXKET CIIyUUTHCS, UTO TOUKU A, B 1 C oKaxxyTcs Ha OJHOM
npsimoid. [TockonbKy 4 yrioBast Touka, TO cleAyeT UCKIIOUNUTh Tpu napsl Touek B u C (Ha
CTOpOHaX KBaJjpaTa U Ha JuaroHaiau). Takum oOpa3zom, oOIiee YnCiIo TPEYroJIbHUKOB paBHO 25.
KommenTapmii. Eciu He uCKITIOUEHBI TOUKH, JIEXKAIIUE HA OJHOW IpsiMoii — 4 Oasuia.

3. OtBer. YBeauuurcs.

Pemenne. PaccmoTpuM npousBeieHHe Yyucesl, paBHOOTCTOSALIMX OT CPEAHEro Yncia
1007, To ectb (1007 + k)(1007 — k) = 1007> — &* < 1007°. Y3 9TOrO CIIEAYET, YTO, 3AMCHHB
gyucna 1007 + ku 1007 — k ma 1007, MbI yBeTU4YHM MTPOU3BEICHUE.
KommenTapmuii. OTBeT 1ojiy4eH TOJbKO Ha OCHOBAaHMU PacCMOTPEHUsS IpUMepoB — 1-2 Oauia.



4. OtBer. B 3 pa3a.
Pemenne. Ilycth #;— BpeMs efibl i-TO 3aii1a; X;— CKOPOCTh TIOEAaHUSI MOPKOBKH i-M 3aiiiieM (B
JIOJISIX ChEJCHHOW Ky4H B €IMHHILY BPEMCHH), OyIeM Ha3bIBaTh €€ MPOU3BOAUTEIHLHOCTEIO; T —
BpeMs, 32 KOTOPOE BCE 3aMIbl BMECTE BUECTBEPOM CheIAT Kyuy. Toraa cymmapHast
MIPOU3BOAUTENBHOCTD paBHA X = X1+ xo + x3+ x4 u X-T'=1.
W3 ycnosuii cnenyer:
txitthxtt3xsttexs=1,

(ot x3+x4) =172,

b (x1+x3+x4) =1/2,

Br(x1+x2+x4) = 1/2,

ty(x1+ x2+x3) = 1/2.
CnouM 3TH ypaBHEHUS, TOMYYUM: (X1 + X2 + X3+ x4) (11 + o+ 3+ 14) =3, TOo ecTb X-(11 + tr+ 13+
t4) = 3. Homyunm cucremy: X-T=1, X-(ti+tr,+t:+1t4) =3, 0Tkynat; + t,+ t3+ t4=3T. D10
03HAYaeT, YTO BCE BMECTE OHU ChEST MOPKOBKY B 3 pa3a ObIcTpee, UeM eciii Obl eJIU 110
OTACIBHOCTH.
Kommenrapuii. Eciu penienue He T0BeICHO 710 KOHIIA, 32 TOKA3aTeIbCTBO MOJIE3HBIX
BCIIOMOTATENIbHBIX YTBEPKICHUH — 2—3 Oaia.

5. Ortsert. Ilo okpyxkHOCTH pagumyca 2a.
Pemenne. [IpoBenem B TpeyronbHuke ABM uepe3 BepinHy M HpsaMyto NapauieabHO
Menuane AD, 3ta npsMas nepeceder npsamyro AB B Touke H.

ITo Teopeme Paneca, HA = AB, To ectb DA — cpeusis nMHUA TpeyroiabHuka MBH.
CnepnoBatenbHo, HM = 2AD, 4T0 110 YCIOBUIO PaBHO MOCTOSIHHOM BenuuuHe 2a. [lonoxenue
Toukn H Tarxxke PUKCUpOBAHO (Tak KaK MOJIOXeHHe BepiinH 4 U B ¢ukcupoBaHo). Takum
o0pa3om, Touka M BUIKETCS MO OKPYKHOCTH C LIGHTPOM B Touke H u paguycom 2a. U3 stoii
OKPY>KHOCTH UCKIIIOUAIOTCS ABE TOUKH, JIeXHKAIIUE HAa PAMON AB.

KomMmeHnTapmii. 3a 0TBET «OKpYKHOCTHY, IOJYUYEHHBI HA OCHOBaHUH uepTexei 0e3
JI0Ka3aTeIbCTBA, MOXKHO CTaBUTH 2 Oaiia, Mpy HaiileHHOM IIeHTpe + | Gayut, nmpu HaliIecHHOM
paauyce +1 6amn. bamn Bbliie 4 BO3MOXEH TOJNBKO MPH HAJTUYUU JOKA3aTEeNbCTBA.
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O61uee xonuuecTBo 6asioB 35. Pemenue kaxxaoi 3agaun orieHuBaercs JKropu u3 7
0aJ1J10B B COOTBETCTBHU C KPUTEPUSIMH U METOAMKOM OLIEHKH, pa3pabOTaHHOM IEHTPaTbHON
PeIMETHO-METOIMYECKON KOMHUCCHEH:

bael [TpaBUIbHOCTH (OMIMOOYHOCTH) PEIICHHSL.

7 [TonHOE BEpHOE pelIeHue.

6-7 BepHoe pemieHne, HO HMMEIOTCS HEOOJBIIME HEAOYETHI, B IIEJIOM HE
BIIMSIONINE HA PEIICHUE.

5-6 Pemenne B memom BepHoe. OHAKO PEIICHUE COMSPYKHUT OIMMOKH, JHOO
MPOIMYLIEHBI CITy4au, HE BIUSIONINE HA JIOTUKY PACCYKICHHI.

3-4 BepHo paccMOTpeH OJIMH U3 CYIECTBEHHBIX CIY4YaeB.

2 JloxazaHbl BCIIOMOTATEIbHBIE YTBEPXKIEHHUS, MOMOTAIONIME B PEIICHUU
3a/a4i.

0-1 PaccMoTpeHs! OTeNIbHBIC CTy4Yan MPU OTCYTCTBUHU MTPABUIILHOTO PEIICHHUS.

0 Pemennie HeBepHOE, NPOABMKEHUS OTCYTCTBYIOT.

0 Pemienue oTCyTCTBYET.

VYkazaHus K OICHUBAHHWIO OTACIIBHBIX 3aa4 COACPIKATCA B KOMMCHTAPHUAX K PCIICHUAM.

1. OtBer. p=3.
Pemenue. Y naHHBIX YUCEN pa3Hble OCTAaTKU OT JACJICHUS Ha 3, TO3TOMY CPeIHd HUX
BCETla €CTh OJIHO, KOTOpoe AeauTcs Ha 3. [foaTomy onHO U3 uncen paBHO 3. O4eBUIHO, 3TO p.
Kommenrtapuii. BepHrblil oTBeT, HO He JOKa3aHO, YTO HET APYTUX pelIeHui — 2 6asia.

2. Otser. a=8.

Pemenue. Tak kak g(0) = g(1) = 1, To rpaduxom TpexwieHa sBisieTcs mapabdona,
CUMMETpUYHAs OTHOcUTENIbHO mipsimMoid x = 0,5. U3 ycnoBus |g(x)| < 1 mpu 0 <x < 1 cnenyer,
YTO BETBU NapaboJIbl HarpaBieHb! BBepX. OpauHaTa BepuHbI mapadoisl pasHa g(0,5) =1 - a/4,
9TO HauMeHbllee 3HaueHue pyHkuuu. Hanbobee 3HaueHne a A0CTUraeTcs B cliyyae, Korjaa
HaMMEHbIIIee 3HaYeHNe (PYHKIUHU paBHO -1.

N3 ypaBuenus 1 - a/4 =- 1 nonyqaem: a = 8.

Kommenrtapuii. OTBeT mosy4eH TOJBKO Ha OCHOBAHUU PACCMOTPEHUS IPUMEPOB — 2
Oarnna.

3. OtBer. OaHuM c1oco00M KBaJpaThl O cTOpoHaMu 7, 8, 10, 11 u naThI0 ciocobamMu

KBaJpaT cO CTOPOHOIi 9.

Pemenue. [lyist coctaBieHus KBaapara TpeOyeTcsl HE MEHEE CEMU OTPE3KOB, TaK KaK
WHAYe HE MEHbIIIE ABYX CTOPOH COCTOSUIH OBl U3 OJTHOTO OTPE3Ka, a paBHBIX OTPE3KOB B HAOope
HeT. U3 mo0bIxX 7 OTPE3KOB XOTs Obl OJIUH HE MEHbIIE 7, TOITOMY HEJIb3s1 COCTaBUTh KBApaT CO
cTopoHOi1 MmeHee 7. C Ipyroi CTOpOHBI, CyMMa JJIMH BCEX OTPE3KOB paBHa 45, U MO3TOMY U3 HUX
HEJb351 COCTaBUTh KBaJIpaT co CTOpoHOM 6osee 11 cMm.

U3 oTpe3koB naHHOr0 HAOOpPa MOKHO COCTaBUTH CTOPOHBI JuInHOM 7, 8, 9, 10, 11
CIEAYIOMUMH CIIOCOOaMMU:

7=6+1=5+2=4+3,

8=T7+1=6+2=5+3,

9=8+1=7+2=6+3=5+4,

9+1=8+2=7+3=6+4,

9+2=8+3=7+4=6+5.



CrnenoBarenbHO, U3 JAHHOTO HA0Opa OTPE3KOB MOXKHO CJIOKHUTh OJTHUM CIIOCOOOM
KBaJIpaThl co ctopoHamu 7, 8, 10, 11 u msaThio ciocobaMu KBapat co CTOpOHOM 9 (4eThipe
CTOPOHBI U3 TISITH MOYKHO BBIOPATh MATHIO CIIOCO0AMM).

KommenTapuii. 3a xaxaplii omrmO04YHbIN 0TBET cHUMAaTh 1 6amn. Ecnu He mokazaHo, 4To
HET JIPYTuX peleHni, CHUMaTh 2 Gaa.

4. Ortser. 1:7.
Pemenue. Ilycts £ — TOUKa nepeceyeHus: OKPYKHOCTU CO CTOPOHOU AB, OTIAMYHAS OT

B. 3ametum, utro Z/EFK = 180"~/ EBK = 90°. [TosTomy B Tpeyroibuuke KED otpe3ok EF
SABJISICTCS] MEMAHOM U BhICOTOM. Clie1oBaTENbHO, TPEYTrOabHUK KED siBnseTcs
paBHOOenpennbiM: EK = ED. Ilycts AB = 1, 0003HauuM 1nHy oTpeska AE depes x. Torna,
nockonbky EK = ED, umeem: (1—x)*+ (1/2)* = EK* = ED* = x* + 1. Pemuast nmonydeHHoe
ypaBHEHHE, HaxouM, 4to x = 1/8 u AE:EB = 1:7.

KommenTapuii. Ecnu pemenne He 10BEIEHO 10 KOHIA, 32 JOKA3aTENbCTBO MOJIE3HBIX
BCIIOMOTATENbHBIX YTBEPKICHHH — 2—3 Gaia.

5. Otger. S =@(10” —1)—8—”.
81 9

Pemenne. PaccMoTpuM BerioMoraTenbHyro cyMmy S, =9+994+999+...+99..9.
N wadp

[IpenacraBum 3Ty cyMMy B BHIE: S| = (10'- 1)+ (10*- 1)+ ...+ (10"- 1) = (10" + 10* + ... +
10" — n. Hcnomnb3ys GpopMyiry Uit CyMMBI T€OMETPUIECKOM TIPOTPECCHH, HaiieM Si:
C10" oo
1 10-1
Kommenrapmii. 3a apudmernueckue ormmoOKy PU BEPHBIX PacCyKICHHUIX CHUXKATh HA
1-3 Gamna.

n :%(10” —1)—n. Cymma S paBna 8/9 §j, To ectb S :%(10” —l)—%.
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Obmee konmmuecTBo OamoB 35. Pemenne kaxaoi 3agauu onernBaercs JKropu u3 7
0aJ1J10B B COOTBETCTBHU C KPUTEPUSIMH U METOAMKOM OLIEHKH, pa3pabOTaHHOM IEHTPaTbHON
PeIMETHO-METOIMYECKON KOMHUCCHEH:

bael [TpaBUIbHOCTH (OMIMOOYHOCTH) PEIICHHSL.

7 [TonHOE BEpHOE pelIeHue.

6-7 BepHoe pemieHne, HO HMMEIOTCS HEOOJBIIME HEAOYETHI, B IIEJIOM HE
BIIMSIONINE HA PEIICHUE.

5-6 Pemenne B memom BepHoe. OHAKO PEIICHUE COMSPYKHUT OIMMOKH, JHOO
MPOIMYLIEHBI CITy4au, HE BIUSIONINE HA JIOTUKY PACCYKICHHI.

3-4 BepHo paccMOTpeH OJIMH U3 CYIECTBEHHBIX CIY4YaeB.

2 JloxazaHbl BCIIOMOTATEIbHBIE YTBEPXKIEHHUS, MOMOTAIONIME B PEIICHUU
3a/a4i.

0-1 PaccMoTpeHs! OTeNIbHBIC CTy4Yan MPU OTCYTCTBUHU MTPABUIILHOTO PEIICHHUS.

0 Pemennie HeBepHOE, NPOABMKEHUS OTCYTCTBYIOT.

0 Pemienue oTCyTCTBYET.

VYkazaHus K OICHUBAHHWIO OTACIIBHBIX 3aa4 COACPIKATCA B KOMMCHTAPHUAX K PCIICHUAM.

1. OtBer. x =n/4 +kn.

Pemenne. ab sin’ x + (a* + b?) sinx + ab = ab cos® x + (a* + b*) cos x + ab, otkyma (a°
+ b%) (sin x - cos x) + ab (sin® x - cos” x) = 0, wru (sin x - cos x)(a” + b + ab(sin x + cos x)) = 0.
VpaBHEHHE pacliafaeTcs Ha ABa: sin x - cos x = 0, sin x + cos x = - (a” + b*)/ab.

[TepBoe ypaBHEHHE UMEET pelieHre x = /4 +km, BTOpoe ypaBHEHHUE HE UMEET PEIICHHH,
Tak Kak |(a” + b*)/ab| > 2, a [sin x + cos x| <2.

KommenTapmii. [TonydeH BepHBI OTBET, HO HE JOKA3aHO, YTO HET IPYTUX PELICHUN — 2
Oarna.

2. OtBert. (p, q) =(0,0), (1, -2), (-1/2,-1/2).

Pemenue. Ilycts p u g pencTaBisroT co0oit aBa (BO3MOXKHO, COBIAAIONINX ) KOPHS
ypaBrenus x” + px + ¢ = 0. ITo Teopeme Buera pg = g, T0 ectb ¢ = 0w p = 1; npu 3TOM p + g =
-p, TO ecTh g = -2p. [lomywaem napsl (p, q): (0, 0), (1, —2).

Ocranock paccMOTpeTh ciyyail, korga p = g # 0 nmpeacrasnseT co00il OUH U TOT Ke
KOpPEHb YpaBHEHHUS Xt px + g =0. Bropoii kopeHb, 04eBUIHO, paBeH 1. N3 ypaBHeHus 1 +p = -
p HaxoauM p = —1/2; nomyuaem napy (p, q): (—1/2, —1/2).

KommenTapmii. [Ipu notepe pemenns (—1/2, —1/2) canmats 3 6ana.

3. OTBerT. w =2021055.

Pemenne. IlepBoe ciiaraemoe MOXeT MpUHUMATh 3HaUYeHUs OT 1 10 2010; eciu oHO
paBHoO 1, TO BTOpOE craraemoe MoXeT npuHuMath 3HaueHus ot 1 10 2010 (2010 crioco6oB),
€CIIM TIEPBOE CJIaraeéMoe PaBHO 2, TO BTOPOE cIaraeMoe MOKET IPUHUMATh 3Ha4YeHUs OT 1 110
2009 (2009 cioco6oB), u T.1. ObmIee ncno crnocoboB paBHo cymme 2010 +2009 + 2008 + ... +

21 2102015

. o 2

Kommenrtapmii. B pemennn Mmoxet ObITh UCIIONB30BaHO uncio couetanuit (C11), B
9TOM CITydae JOJDKHO OBITh 0OOCHOBAHO MPUMEHEHHE 3TOH GopmyItbl. 3a apudmMeTndeckne
OLIMOKY MTPH BEPHOM c1toco0e moJicueTa CHUMaTh 2—3 Oaa.



4. Otser. IloCKOCTH JOJIZKHA IPOXOAMTH Yepe3 cepeauHy J11000ro pedpa,
a*/6
5

Pemenne. He orpannunBasi oOIIHOCTH, MOXKHO CUMTATh, YTO CEKYIAs TNIOCKOCTh
nepecekaercs ¢ peopom kyda EC; B ceuennn nonyvaercs napamienorpamm AMBN.

N

CKpeIHBAKIIEToCHa ¢ IMaroHajablo, S =

VTR,

E E
Ero momans pasua |4AB|:|MK|, tne MK — neprneHauKysip, OMyIIEHHbIN U3 Touku M Ha
JMaroHab AB, 3HaUuT, IIomaas OyaeT HauMeHbIIIeH Tpu HauMeHbIeM 3HaueHuu |[MK|. Cpenun
OTPE3KOB, COEIUHAIOIIMUX TOUYKH CKpenuBaronmxcs npsmsix £C u AB, HaUMEHBILYIO JJINHY
UMEET OTPE30K, MEPHEHANKYIISIPHBIN K KaX /101 U3 NpsAMbIX (001Mii nepneHaukysp). Jokaxem,
YTO UM SBJETCs 0Tpe3ok OP, coequnstonmii cepenuny P ctoponsl CE ¢ cepeaunon O
muaroHanu AB. Ilo noctpoennto 40 = OB, TpeyronbHuk APB — paBHOOEIpEHHbIH,
cienoBaTenbHo, MeauaHa OP saBnsercs BoicoToit uOP 1 AB. Tpeyronsuuk EOC Taxxe
paBHOOenpenHsIid, 1 OP — ero Mmeanana, mosromy OP 1 EC. [liuna OP paBHa
a3 ’ aY o« a a*\J6
—— | —| = | =—=. Haumenspmas miomans paBHa S = |4B||PO| = —=-av3 =——.
2 @ V2 V2 2
KommenTapuii. Ecnu penieHue He 10BEJEHO 0 KOHIA, 3a 10OKA3aTENbCTBO MOJIE3HBIX
BCIIOMOTaTeNIbHBIX YTBEpKACHUN — 1-3 Oana.

S. Otser. He moryT.

Pemienne. 3anymepyeM s16J0HU 1O 4acoBOH cTpeske unuciamu ot 1 1o 20. O603HauuM
KOJIMYECTBO IIMeNieH Ha k -i si0710He B KakOH-HUOYTb MOMEHT BPEMEHH uepe3 ay (Ha epBOi
s10JI0He — @) , Ha BTOPO# — a, U T.1.). PaccMoTpuM BbIpaxkeHue

S= 1'611 + 2'612 + ...+ k-ak+ ..t 20'612().

[Toxaxkem, 9TO KOTJa ABa LIMEJIS MEPENIETAIOT Ha COCEAHUE S0JIOHU B POTUBOIIOJIOKHBIX
HaIpaBJICHUAX, TO S MO0 HEe MeHseTcs, 100 MeHsieTcst Ha 20. JIeiCTBUTEIBHO, MTyCTh KaKOW-TO
OJIMH IIMENb TiepesieTaeT ¢ i-oi 010Hu Ha (7 + 1)-10, TOra B CyMMe S MEHSIOTCS J1Ba
cnaraembix. Ecnu i < 19, To cnaraemsie i-a;+ (i + 1)-a;+) 3amensitorest Ha i-(a; - 1) + (i +
):(ai+1)=1ia; + (i + 1)ax + 1, T0o ectb cymma yBenuuuBaetcst Ha 1. Ecnu i = 20, To
MeHsroTcst 20-€ U TIepBoe cllaraeMble, a UX NpexkHssi cymma 20-axp+ @ CTaHOBUTCS PaBHOM
20-(az-1) + 1-(a;+1) =20-ax+* a; - (20 - 1), To ecTh ymenbmaetcs Ha 19. o ycrnosuto
OJIHOBPEMEHHO JIPYTOM LIMEIb MEPENIETAET € j-0i A0I0HU Ha (j - 1)-10. AHAJIOTUYHO TP 3TOM
U3MEHSAIOTCS [IBA CIaraéMbIX M CyMMa WM YMEHbIIaeTcs Ha 1, uin yBennuuBaercs Ha 19.
[ToaTomy, Korna aBa mMess OJHOBPEMEHHO MEPeNIeTaloT Ha COCeTHUE S0JI0OHH (OIHMH IO
4acOBOM CTpeJIKe, IPYrol — MPOTUB), TO CyMMa S MOKeT U3MEeHHUThCs Ha (+1-1) wim Ha (+1 +19)
uiu Ha (-19 -1) unum Ha (-19 +19), TO ecTh UM He MeHsIeTCs, WK MeHsieTcs Ha 20. DTo o3Hayvaer,
YTO OCTATOK OT AesieHus S Ha 20 He MeHseTcsl. B HayanbHBI MOMEHT BPEMEHH Ha KaxKJI0H
siOJIOHe CUANT MIMEIlb, ClieoBaTenbHo, So = 1-1 +2-1 +... +20-1=1+ 2 + ... 20 = (20-(20 + 1))/2
=210. Yucmo 210 umeet ocratok 10 oT nenenus Ha 20, TaKoOM e OCTaTOK OyAeT UMETh S B
10001 MOMeHT BpeMeHH. Ho ecniu Bce mMenu cobepyTest Ha 0JTHOM s1010He (IyCTh €€ HOMEp
oyner m), To S=m-20, octaTok ot neneHus S Ha 20 paBeH 0, YTO HEBO3MOXKHO.

Kommenrtapuii. OtBet 6e3 o60cHOBaHus — 0 6anios.
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