MyHunumnaJabHbIA Tall
Bcepoccniickoii oammImma/ bl NIKOJILHIIKOB
10 MaTeMaTUuKe
B 20152016 y4ebHOM oIy

OTBeThl U pelneHnsd

O611e noJIoXKeH! s

1) MakcnmaJsibHast OlleHKa 3 KaxK/ 1yt 3a1a1y — 7 6aJuioB.

2) 7 6a/1J10B cTaBUTCs 3 6e3yKOPU3HEHHOE pelleHue 3aja4; 6 6a/l/IoB 03HAYALT, YTO
B PEIIEHNN JIOIYIIEHA MeJIKAs IONPEITHOCTh, HAIIPUMED, He pa300paH JacTHBIN CIydaii,
He BJIMSIIONINH Ha perienne. 4 win 5 0aJuIoB O3HAYAIOT, YTO BCE HJICH, HEOOXOUMBIE
JUIST PEIIeHrs HANJIEHBI, 33JIa1y B [[EJIOM HaJI0 CUUTATH PEIIEHHON, OJIHAKO ITPUBEJIEH-
HOE DeIleHne UMeeT CyIeCTBeHHbIE HeJIOCTATKI, HAIIPUMED, B JOKA3aTeIbCTBE KITIOYe-
BOro axkTa UMEIOTCs IPOOEJIBbI, YCTPAHUMBIC HE COBCEM OUEBUJHBIM 0OpazoM. 2 — 3
GaJjita CTABUTCS, €CJIM B PEIIeHNN 3aJIadd UMEETCsI CEPbE3HOE IIPOJIBUYKEHUE, OTHAKO
JIJIST PEIeHIsl HeOOXOMMBbI JIOTIOTHUTE/IbHBIE WJIeN, He YKa3aHHbIE B pernieHun. 1 Oasit
03HAYAET, YTO B PEIICHUN UMEETCsl TOJLKO OYeHb MEJIKOE IIPOJBIZKEHNE, KAK TO: 3a-
MedeH, HO He JIOKa3aH KJI4eBoil ¢axt, pa3obpaH HETPUBUAJILHBIA YacTHBIA CIIyuai
WM NpUBeJIEH (HO He 0DOCHOBAH) BEPHBIIl OTBET, KOTOPBIH He BIIOJIHE TpuBUaJeH. Fc-
JIN IPUBEJIGHHDBIE B perieHnn (haKkThl, HJIeH, BHIKJIAJKN K PEIIEHUIO sIBHBIM 00pa3oM He
BEJIyT, TO 3ajiada oreHnBaercs B 0 OAJIJIOB, TakyKe KaK U B CJIydae, KOIJla peIlleHre
381491 OTCYTCTBYET.

3) B ciyuae Hasmuns B 0jiHOI paboTe HECKOJILKUX DEIIeHUil OLEeHUBAETCsT POBHO
OJIHO pellieHre, TO, KOTOPOe MPUHOCUT DoJIbIe OAJJIOB. 3a Jpyrue pelieHns Oajuibl He
CHUMAIOTCST U HE HAUUCJISIIOTCS.

4) OrieHka 3a 3aJ1a4y He MOXKeT ObITh CHHYKEHA 38 HEaKKyDPATHbIH MOYepK, ONIOKHI
B PYCCKOM $I3bIKE, WJIN sIBHBIE OIMCKH B BBIKJIQJIKax. TakyKe HeIOIyCTUMO CHUKEHIE
6aJsII0B 3a He YETKUIl YepTEK B FeOMETPUYECKON 3a/ia4ue UIn J1azke 38 OTCYTCTBHUE Ta-
KOBOro. Hesib3st TpeboBaTh ¢ yIaCTHUKA OJTMMITHAJIBI, 9TOOBI OH MEPENUCHIBAJ YCIOBIE
3a/1a41, B TOM YuCJIe He 00s13aTe/IbHA KPAaTKas 3alliCh YCJIOBUS TeOMETPUIECKIX 3a,/1a4.

5) IIkoibHUK UMEET IPABO caM BBIOPATH CII0CO0 PEIleHnsl Tofi 1 HHOf 3aj1aun; He
JIOIYCKAETCSI CHIZKATD OIEHKY 38 TO, YTO BBIOPAHHBIN IMTKOJBHUKOM CIIOCOO pelleHus
He caMblil JIyUIINi WK OTJIHIaeTcst OT MPeJJIOYKEHHBIX HAME CIIOCOOOB.

6) @akThl U TEOPEMBI MIKOJIBHONH HPOrPAMMBI (B TOM 9HCJIE W T€, KOTOPbIE IpH-
BEJIEHBI TOJBKO B 33a9aX IIKOJBHBIX yUeOHUKOE) CJIeJIyeT MPUHUMATL 0€3 JoKa3a-
teibeTB. 1IIKoMbHIK nmMeeT npaBo 6e3 J0Ka3aTebCTBa UCHIOJIBL30BATD JIIOObIE TAKhe
dakThl, JaxKe ecjim OHU IPOXOJATest B HoJiee crapiux Kiaccax. Jlormyckaercs (Takzxe
6e3 JJ0Ka3aTesIbCTB) UCIOJIb30BaHne MaTeMaTnuecknx (akToB, usydatnuxes Ha da-
Ky/JIbTaTHBax. B gacTHOCTH, 6€3 OrpaHIIeHNsT MOYKHO ITPUMEHSITh (DOPMYJIbl aHATITH-
YECKOI TeOMETPUN, MATEMATHICCKOTO aHAIIN3a, IIPUHIUIT MATEMATUICCKON MHTYKITHIH,
TeopeMbl Teopru rpadoB  T.II.

7) Kpurepun oneHKHN, IPUBEIEHHbBIE B IIPUIArAEMbIX PeleHnsaX (Tabuna B KOHIe
PeIeHns KaxKI0H 3a1avu) sBJISIIOTCS 00s13aTe/bHBIMU 1 HE MOIYT ObITb M3MEHEHBI.
OJ1HAKO 9TO HE 03HAYAET, UTO BBICTABJIsIEMbIE 33 33J1ay OaJlJIbl 00A3ATEIHLHO JIOJIZKHDBI
COBIIACTDH C NMPUBEJIEHHBIME B TAOJINIE: B CIyUae, KOrJla »KIOPH BhIpabaThIBAET OO
HUTEJIbHbIe KPUTEPHH (CM. CJICYIONIHIl IyHKT) YKIOPH MOXKET BBICTABUTH OAJLI, KOTO-
poro B Tabsuie Her (Hanpumep, B Tabuune npeaycMorpensl Tosibko 0 u 7 Gaswios, a



JKIOpH BbICTaBJIsteT 5 6asioB). Tabuisl KpHTepreB COCTaBIEHbl TAKIM 00pa3oM, U4To
[EPEUNCISIIOT OTICIbHBIC CIydan; HAKOIIeHne OAJIIOB 3a pas3Hble MyHKTHI HE Mpery-
CMOTPEHO.

8) B cityuae, ec/iu pelienne MKOJbHUKA IPUHIUIINAILHO OTJIHYAETCsT OT PEIleHHit,
[IPE/TIOZKEHHBIX TIPOIPAMMHBIM KOMHTETOM, U HE MOYKET ObITh MOJIBEJICHO 101 IIPEeJIa-
raeMbie KpUTEPUH, TPOBEPSIONINE BbIPAOATHIBAIOT KPUTEPHU CAMOCTOSITEJILHO B COOT-
BETCTBUH C IIYHKTOM 2.

9) B ciydae BO3HUKHOBEHHsI CIIOPHBIX CUTYALUi [IPU [POBEPKE paboT OJIMMIIHA-
JIbI KIOPH BIIpaBe 00paTUThCSI 38 PA3bACHEHHSIMI U COBETOM K COCTABUTEJISIM TTAKE-
Ta 3ajauuii, T.e. K 1.¢d-m.H. Banepmio Tpudonosuuy [esammumy (aapec 3J1. mouTh
valerii.shevaldin@imm.uran.ru) u x.¢-m.H. Hayk Cepreto Dpuecrosudy Hoxpu-
Hy (azpec si.noursl varyag2@mail.ru, res. +79220350324). Mbl oTBeTuM Ha Bee
Barmu Borpochl.

MyunununanabHblil 3Tan Beepoccuiickoii osmmmnua b
IIIKOJIbHUKOB II0 MaTeMaTuKe
B 2015—-2016 yuebHOM roay
6 kJ1acc
Bpems svinoanenus 3adanuti — 4 4aca

6.1. Samernume KaxkuM-AUOO CNOCOOOM 8 NPUMEPE WG CAOAHCEHUE JeCAMUIHBL IPobel
0,%% + 0,%% + 0, %% + 0, xx =1

Kaotcdyro 366300uky yudpot 2 uasu yudpot 3 max, 4MobvL NOAYHUAOCH BEPHOC PAGECH-
€meo.

Pemenne: Cymma ueThipéx 1udp B paspsijie COTBIX JosKHa ObITh KpaTHa 10. Tak
Kak Karkjast u3 nndp gnoo 2, aubo 3, To cpean 9TUX Mudp POBHO ABE ABOWKN M IBE
tpoiiku. Torga cymma mudp B paspsjie AeCATKOB JI0JIZKHA 3aKAHINBATHC 111 poit 9,
MO3TOMY cpejiu 1P JECITKOB TPH JIBOWKH 1 OJHa TPoiika. flcHo, 9To j10bast yKa3aH-
Hasi KOMOMHAIUST UQP [TOIXOIUT.

OtBer: Hampuwmep, 0,32 + 0,22 + 0,23 + 0,23 = 1.
Pexomendayuu no nposepre:

ecTb B pabore OaJLITBI
MPUBEEH XOTs OBl OJINH BEPHBIH TpUMeEp 7 6asLIoB
[IPU OTCYTCTBUU BEPHOTO IIPUMEPa UMEIOTCS BEPHBIE He OoJIbIIe
3aKJIIOYCHNS 00 €ro CTPYKType (HAIpUMEp, OIpe/IeeH Habop 2 6aJLIoB
nocseqHux udp)
HEBEpHbIE IPUMEPHI (B JIIOOOM KOJIUIECTEE ) 0 baJsuioB

6.2. Vuenurxu wecmozo xaacca omnpasuiucs 1a npa3inuk. Y xaocdozo masowuka oot
A0 N0 B 803YWHHLT Wapukos, a Y kascdot desouky — no 4 wapuxa. Ilo dopoze demu
cmaau 6aA06aMbCA U NPOKAAVSAMD WAPUKY 0dnoksaccrukos. (Ceou wapuru demu,
KOHEWHO ofce, He MPOKaAnEaiu.) B umoee kaoscdas de6ouka npoxososa posHo odun
WaPUK, a4 KaHCOLT MANBIUK — POBHO 064 Wapura. JJuma cocuuman 6ce yueaesuue
wapuky, u Yy neeo noayuusocy 100. Jokasrcume, wmo Juma owubes.

Pemenne: /Tasaiite cunrarh, 4TO yueHHUK, IPOKOJIOBIINIT IMAPUK, OTJAET B BUJIE KOM-
MEHCAIIN TOCTPAIABIIEMY OJINH U3 CBOUX. DTO PABHOCIIHLHO TOMY, UTO JETH POKAJIbI-
BAIOT IMIAPUKHU y cebs 1 TOJIbKO y cebs. Torja KaxK/ias leBouKa PacCTaHeTCs ¢ OJHUM
MIAPUKOM, & KazK/Iblil MaJbINK — C JIByMsI. Y KasKJIOr0 MIeCTHKJIACCHUKA OCTAHETCs 10
3 mapuka, mosTomy odiiee dncsio mapos Oyzer kparao TpéM. A 100 na 3 He jeauTcs.



Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
BEpHOE JTOKA3aTEeTECTBO 7 6asIIoB
3a/1ava BEPHO CBeJIeHA K PEIeHNO JTNHEITHOTO ypaBHeHHsT B 5 6aJIIoB

MeJIbIX 9rcjaXx, HO He JOKa3aHa ero Hepa3spelnMOCTh

IIpu OTCYyTCTBUN JOKa3aTEJIbCTBa NMECTCA nJied PACCMOTPETH 3 bamna
JACJIMMOCTD YHCJIa IMapUuKOB Ha 3

PacCMaTPUBACTCs JeJIMMOCTh Ha JApyrue dncia (He Ha 3), B ToM | 0 6aJsuioB
YHCTIe UJEH, CBA3AHHDIE ¢ YETHOCTHIO

PACCMOTPEHBI TOJIBKO YACTHDIE CIydan (B JI0GOM KOJMYECTBE) 0 basw10B

6.3. Ilema, Koan u Baca cmapmosasu odnospemenno 6 3abeze nwa 100 mempos u
Hema npuwén nepevim. Kozda Ilems npobeocan nososuny ducmanyuu, Koas u Ba-
ca 6 cymme npobesicary 85 mempos. Hzsecmmo, wmo ckopocmov Kaxicdozo u3 mpex
MANBYUKOS NOCTOANNG HA Npomascenuy eceti ducmanyuu. CKoAbKO Mempos 6 cym-
Me 0cmanocy npobescams do punuwa Kone u Bace, xo2da Ilemsa npuwén x dunuwy?
Omesem. obocnytime.

Pemenne: Tak kak cKOpocTH KaxK/[0r0 U3 MaJILUUKOB IIOCTOSHHBI, 33 TO BPEMs, T10Ka
[letst npoberaer Bropyto nosiopuny jucrannuu, Kosst u Bacst B cymme npobderyr te ke
cambie 85 METPOB, a Bcero ¢ MomenTa crapra 2 -85 = 170. A npobexars josizkuabl 200.
Suauut, M ocrasioch 1npobekars 200 — 170 = 30 MeTpoB Ha JIBOUX.

OtBert: 30 MeTpoB.
Pexomendayuu no nposepre:

ecTb B pabore OaJLTbI
BEPHBIN 1 TOJTHOCTHIO 0OOCHOBAHHBIN OTBET 7 6aJIoB
[OJTyYI€H HEBEPHBIN OTBET MCK/IOUUTEIBHO B CUITY 6 G6aJsioB

apudMeTnIecKnx ormmboK

BEPHO COCTABJICHO, HO HE PEIICHO ypaBHenne (cucrema 4 bamna
ypaBHeHuit), perenue KoToporo (KOTOpOit) IPUBOJUT K OTBETY

PaCCMOTPEHBI TOILKO TACTHBIE CJIydan, (HApUMep, KOrIa 2 Gasua
ckopoctu Bacu u Kosu ogunakosst) Y/ UJIN ykazano, uro 3a
ocrapuieecs BpeMst Baca u Koust mpoberyT B cymme Te ke 85
METPOB

[IPUBE/IEH TOJIBKO BEPHBIH oTBeT 6e3 060cHOBaHUs (¢ HeBepHBIM | 1 GaJwt

000CHOBAHIEM)

ot

6.4. Keadpam (cm. pucynok) paspe3ait Ha NPAMOY2OALHUKL.
OKa3a.00C0, 4MO NAOWAOU BCET WECTNU OMPESAGHHILT MPAMO-
Y2000HUKO8 pasHb, meorcdy coboti. Hatidume 60 ckoavko pa3

daunman CMOpPoOHa 3aKPawWeEHH020 NPAMOY20N0HUKG boavwe €20

Kopomkot cmopons. Omeem obocnytime.

Permenue: Tak kak mommaj u BCeX IMIECTUYTOJHHUKOB PaBHBI,

IJIONIA/Ih KAXKJ0ro W3 HuX paBHa 1/6 muomajanm Ksajpara, Io-

K ycnosuto

9TOMY TPH JIEBBIX [IPSMOYIOJBHIKA COCTABJIAIOT II0JIOBUHY KBaJl-
3ajaqn 6.4

pata. Takum 00pa3oM, rOPU3OHTAJIbHAS CTOPOHA 3aKPAIIEHHOIO
LPSAMOYTOJIbHIKA TAKXKE PABHA IOJIOBUHE CTOPOHBI KBaJpara. Tak Kak ero IJIolaib
pagHa 1/6 ruromna /[ KBajipara, To BTOpast €ro CTOPOHa COCTaBJIseT 1/3 cTOPOHbBI KBa/I-
para. 3HAYHT, HCKOMOE OTHOIIeHNe paBHo 1/2:1/3 = 1,5.

OTgeT: B 1,5 paza.
Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
BEPHBIIl 1 TIOJIHOCTBIO 0G0CHOBAHHBIIT OTBET 7 6aJIIoB
[OJTyYeH HEBEPHBINH OTBET UCK/IOUUTEIBHO B CUITY 6 6aJ1I0B
apudMeTnIecKuX OmmnboK
IIPUBeE/IeHBl KOHKPETHBIE PasMephl KBapaTa U MOy IeHHBIX 4 6amna

MIPSIMOYTOJILHUKOB 0€3 JI0Ka3aTe/IbCTBa eMHCTBEHHOCTH
KAPTHHKH (C TOYHOCTBIO JIO [0 100HsT )

BepHO HailIeno OTHOIIEHIE OJIHON M3 CTOPOH 3aKPAIICHHOTO 3 baia
[PSMOYTOJIbHIKA K CTOPOHE KBaIpaTa

LPUBEIEH TOJILKO BepHbIii orBeT 6e3 obocHoBanus (¢ HeBepHbIM | 1 GaJjur

06oCHOBAHUEM)

6.5. B mpér awukxax sexcam opexu. B nepeom ma wecmv 0peros Menve, Yem 6
dsyx dpyeux emecme, a 60 emopom — na 10 menvwe, wem 6 dsyr dpyeux smecme.
Croavko opexos aescum 6 mpemuvem swuke? Omseem obocrytime.

Pemntenue: Ilycts B niepBoM SIuKe JICXKUT T OPEXOB, BO BTOPOM U TPETHEM — COOT-
BeTcTBeHHO Yy U 2. Torja ycjioBue 3ajadu orpeje/isgercd paBenctsamu  + 6 = y + 2
un z+ z =y + 10. Iz nepBoro ypasuenus x —y = z — 6, u3 Broporo x —y = 10 — 2.
Buauut, z — 6 = 10 — 2, oTKyJIa 2 = 8.

OTBeT: 8 0pexoB.



Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
BEPHBIiT 1 OJHOCTHIO 0O0OCHOBAHHBIN OTBET 7 6aJsIoB
HOJIyYeH HEBEPHBIN OTBET HCKJIOUUTEJIBHO B CHILY 6 GaJsuioB
apudMeTnIecKux ormmboK
BEPHO COCTABJICHA, HO HE PEIeHA CUCTeMa yPaBHEeHNid, 3 basuia
OIUCBHIBAIOIIAST YCIOBHE 3a/[adn
LPUBEJIEH KOHKPETHbI npumep (IpUMepbl) PacipejieieHust 1 6asn
OpEXOB 10 dIuKaM (U, CJIeJ0BaTe/IbHO, BEPHbL OTBeT)
LPUBEJIEH TOJILKO BepHbIil oTBer 6e3 obocHoBaunus (¢ HeBepubiM | (0 6aJLi0B

o6oCHOBaHUEM)

MyunununanabHblil 3Tan Beepoccuiickoii osmmmnua b
IIIKOJIbHUKOB II0 MaTeMaTuKe
B 2015—-2016 yuebHOM roay
7 xJjacc
Bpems svinoanenus 3adanuti — 4 4aca

7.1. Bamenume KaKuUM-AUOO CNOCOOOM 6 NPUMEDE HA CAONCEHUE JeCAMUYHLIL Ipober
0,%% + 0,%% + 0, %% + 0, xx =1

Kaocoyr0 366300uKY yuPhpot 2 usu yu@dpot 3 max, 4mobv. NOAYHUAOCH GEPHOE PABEH-
cmeo.

Pemenne: Cymma ueThipéx 1udp B paspsijie COTBIX JosKHa ObITh KpaTHa 10. Tak
Kak Karkjast u3 nndp gnoo 2, aubo 3, To cpean 9TUX Mudp POBHO ABE ABOWKN M IBE
tpoitku. Torga cymma mudp B paspsijie JeCsaTKOB JIOJIKHA 3aKAHIUBATHCsT udpoii 9,
[OSTOMY cpeiu P IeCITKOB TPU JIBOWKU U OfHa TPoiika. flcHo, uTo jrobast yKa3aH-
Hasi KOMOMHAIUST UQP [TOIXOIUT.

Oret: Hanpuwmep, 0,32 + 0,22 + 0,23 + 0,23 = 1.
Pexomendayuu no nposepre:

ecTb B pabore OaJLITBI
MIPUBEIEH XOTsI ObI OJINH BEPHBIN IIPUMEP 7 6asLIoB
[IPU OTCYTCTBUU BEPHOTO IIPUMEPa UMEIOTCS BEPHBIE He OoJIbIIe
3aKJIIOYCHNS 00 €ro CTPYKType (HAIpUMEp, OIpe/IeeH Habop 2 6aJLIoB
nocseqHux udp)
HEBEpHbIE IPUMEPHI (B JIIOOOM KOJIUIECTEE ) 0 baJsuioB

7.2. B mpéx awukar aexcam operu. B mepsom ma wecmb operos menvuue, uem 6
dsyx dpyeux emecme, a 60 emopom — Ha 10 menvwe, wem 6 dsyr dpyeux smecme.
Croavko opexos aescum 6 mpemuvem swuke? Omseem obocHylime.

Pemntenue: [lycts B niepBoM SIUKe JICKUT T OPEXOB, BO BTOPOM U TPETHEM — COOT-
BeTcTBeHHO Y U 2. Torma ycjioBue 3ajadu orpeje/isgercd paBencTsamu  + 6 = y + 2
uz+ z =1y + 10. Iz nepsoro ypasuenus x —y = z — 6, u3 Broporo x —y = 10 — 2.
Buauut, z — 6 = 10 — 2, oTKyJIa 2 = 8.

OTBeT: 8 0pexoB.



Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
BEPHBIIl I TIOJTHOCTBIO 060CHOBAHHBII OTBET 7 6asIIoB
TOJTyYeH HEeBEPHBIH OTBET UCK/TIOUUTETBHO B CUTY 6 6asIoB

apnudMeTnIecKx ormmboK

BEPHO COCTaBJIeHA, HO HE pellleHa CUCTeMa ypaBHEHHIH, 3 basuia
OTINCHIBAIONIAS YCIOBUE 33/ a4

LPUBEJIEH KOHKPETHbI npumep (IpUMepbl) PacipejieieHust 1 6asn
OpEXOB 10 dIuKaM (U, CJIeJ0BaTe/IbHO, BEPHbL OTBeT)

LPUBEJIEH TOJILKO BepHbIil oTBer 6e3 obocHoBaunus (¢ HeBepubiM | (0 6aJLi0B

o6oCHOBaHUEM)

7.3. Meoicdy domamu 4emupéx 2HOMOE NPONOACENDL NPAMDBLE DOPO2U, NPUHEM HUKAKUE
mpu 0oMa HE Pacnosodcerv. Ha 00HoT npamoti. Paccmosmue meocdy domamu Joxa
u Conu — 5 xm, Hoxa u Bopuyna — 4 xm, Conu u IIpocmavra — 10 xm, Bopuyna
u IIpocmaura — 17 wm. Kaxum moorcem 6wmov paccmosnue mexcdy domamy, Conu u
Bopuyna, ecau u3secmmo, 4mo OHO COCMABAAEM YEA0E YUCAO Kusomempos? [puse-
dume 6ce 8apuUAHMbBL OMBEME U JOKaAdNCUME, YMO IPY2UT HEem.

S Pemtenne: O6osnaunm goma [oka, Conu, Bopuyna u
[Ipocrauka 6yksamun D, S, V u P — cMm. pucynok. Tax
KaK HUKaKHe TPU JIOMa He PACIOJIOXKEeHbI Ha OJHOM Ipsi-
Moit, Toukn D, S, V u P gBjsiorcss BepiInHAMU de-
TBIPEXYTOILHUKA, (HE 00S3aTeIbHO BBITYKJI0r0). U3 Tpe-

4 yrosibinka DCV 110 HepaBeHCTBY TpPEyTroJbHUKA UMEEeM
K pemenmo sagatun 7.3 SV < SD + RV = 9, a u3 Tpeyronsuuxa SV P 1o To-
My ke HepaeHcTBy nosiyanm SV + SP > VP, orkyua SV > 17 — 10 = 7. Urax,
7 < SV <9, yaursiBas, aro SV — qucio nenoe, Haxogum, ato SV = 8.

OTser: 8 K.
Pexomendayuu no nposepke:

ecTh B pabore 0aJLIIBI

00OCHOBAHHO TIOJIYU€H BEPHBIN OTBET 7 6aJoB

000CHOBAHHO TOJIYyUeHa TOJBKO OfHA U3 omeHoK SV > 7 uiu 5 6aJoB

SV < 9w ecTb BepHbIe OTBET W IIPUMED

000CHOBAHHO TOJIYUeHA TOJBKO OfHA U3 OoneHoK SV > 7 uin 3 basia

SV < 9, a npumepa Her

€CTh BEPHDBIE OTBET U MPUMEpP PACIIOJIOKEHHsT JTOMOB (6e3 2 baJuia

O6OCHOB&HI/IH €/ IMHCTBEHHOCTU OTBeTa)

nuMeercd naesd MCIioJIb30BaTh HEPaBEeHCTBO TpeyroJibHUKa 1 68J1J1

orBer 6e3 060CcHOBaHUs (C HEBEPHBIM 0G0CHOBAHHEM ) 0 6asioB

paccMOTpenne BBIITYKJIOro I/I/I/I.]Il/l HEBBIIIYKJIOT'O CJIydacB 6&JL}IOB He
U3MeHsIeT

7.4. Tpoe yuenuros pewast, 00unaKo8b MECM, COCMOAUWUL U3 HECKOALRUL 3aday. 3a
NPABUALHVIT OMEem K Kaoicdoll 3a0a1e YHeHUKY CMasUAOCh 064 641G, 30 HENPAGUAL-
HOU CHUMAACS 00U 6aA, @ ECAU OMBEM Ha 3a0a4y He OblA HANUCAH, MO CMAGUAOCD
HOAb baanos. Bmecme amu mpoe yuenurxos nabpasu poeno 100 barnros. oxaorcume,
YMO KMO-MO U3 HULT NPU GHINOAHEHUL MECTNA 3ANUCAA OMBEMDBL HE KO 8CEM 3a0a4AM.

Pemnenne:

Crioco6 1. Mpenonoxkum rporusHoe. Toryia ecin Kakyio-To 3aJiadi Bce TPOe Periin
PaBIJIBHO, CYMMa 0aJsioB 3a Heé paBHa 6, ecjiu Bce Tpoe HElPaBUJILHO — CyMMa —3,
eCc/Ii PEeIuIn MPABUJIbHO JiBoe — cyMMa 3, a ecian oguH — cymma 0. Bee stu uncira
(6, —3, 3, 0) KpaTHBI TPEM, TTOITOMY CKOJIBKO OBI 38144 HI OBLIO, CyMMa BceX GaioB
Jo/KHa ObITh KpaTHbiM 3. A 100 Ha 3 He JeJuTcest — IPOTHBOpEYNe.

Criocob 2. Ilyers B Tecte 6buto n 3aja4 (n € N) 1 4-if y9eHUK peIu BepHO m; U3
Hux (¢ = 1, 3). Torga ecsin GBI OH 3amicas OTBET KO BCEM 3a/1adaM TecTa, TO HEBePHBIX

0TBeTOB 6110 6bI N — M, 1 yuenuk nabpas 6ot 2m; — (n —m;) = 3m; —n 6awios. Bee
3 3
Tpoe Habpasu 6b1 Torya 3 | > m; —n | Gamwios. Ypasuenne 3 [ > m; —n | = 100 ne
i=1 i=1
UMEET pelICHUil B [EJILIX YUCIAX, TAK KAK €ro JIeBad 4acTh KPaTHa TPEM, a IpaBas —

HeT. 3Ha‘II/IT, XOTsI ObI OJ/IMH yY€HUK He JaJI OTBeTa Ha BCe 3aJa4u, 9. T. 1.

Pexomendayuu no nposepre:

ecTh B pabore 0aJLIIBI
BepHOe JIOKA3aTeThCTBO 7 6aJLI0B
3a/la1ua BEPHO CBelleHa K PEIIeHUIO JINHEHHOTO ypaBHEeHUs B 5 6aJLIoB

[eJIbIX 4YhcCjiaX, HO He JOKa3ala €ro Hepa3pemnMOCTb

[IPU OTCYTCTBUU JIOKA3ATE]HCTBA UMEeTCd Ujiesd PACCMOTPETD 3 basuta
JIEJTUMOCTD CyMMBI DAJITIOB Ha 3
paccMaTpuBaeTcs JeJNMOCTh Ha Apyrue vucia (He Ha 3), B ToM | 0 6ajuios
qHcJie UJIeH, CBI3aHHbIE ¢ YETHOCTHIO
PACCMOTPEHbBI TOJILKO YacTHbIe PUMepbI (B JIFOOM ducie) 0 6aJsuioB

7.5. YV Muwu u Mawu 6 mempadkax 040 HANUCAHO 0OHO U O JHCE MHOLOSHAYHOE
yeaoe wucao, okanvusaoweecs na 9876. Mawa nocmasuisa natoc medicdy mpemoed
u wemsépmot yudpamu, cuumas cnpasa, o Muwa — meoxncdy wemsépmot u namod,
makoce cuumasn cnpasa. K yousaienuro wrkosbHUKOS 00€ MOAYUEHHDIE CYMMDL 0KA3a-
AUCH 00UNaKo6u. Kakoe wucao 6bua0 3anucano y WrKoAbHUKOS Nepeonayarvho? Ilpu-
6edume 6Ce BO3MOINCHDBIE BAPUAHMDL OMBEMA U JOKANCUME, UMO OPY2UT HEem.

Pentenne: Ilycts 3anucannoe uncsio umeer Buj 9876, rme x — ToxKe HEKOTOpPOe
HaTypasabHoe gnciao. Torpa y Mumm momyumiack cymma  + 9876, a y Mamm — cymma
10x + 9 + 876. U3 pasencrsa x + 9876 = 10x + 9 + 876 naxoyuum, 4ro z = 999.

Oret: 9999876 u jipyroro 4ucsia Her.
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Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
IIPUBE/IEH BEPHBIN OTBET U JOKA3aHA €r0 €IMHCTBEHHOCTh 7 6asIIoB
OTBET HEBEPEH TOJIBKO BBULY apupMeTHIeCKOi ONIOKMT 6 6asIoB
YcstoBre BEpHO 3aIMCaHO ANOMAHTOBBIM ypaBHEHNEM, HO
TOC/IeTHEE HE PEIeHO 5 baJLIoB
BEPHO IIPpOoaHaJIM3UPOBAHLI C/Iyvdan N-3HaYHbIX YUCeJT IJId
KOHKPETHBIX
HaTypaJ/IbHbIX 3HAUCHUIL N 3 basuia

BEPHBINl OTBET, U IPOBEPKA TOro, 4To 4ucjio 9999876 momxomur
o1, yesosue sanaun Y/ TIJIN npucyTcTByeT HeyjauHast IONBITKa | 2 Hajiia
BAIICATD

B 00IIIeM cJlydae yCJOBUE 3aJIadil YPABHEHUEM B HEJIbIX YUC/IaX
BepHBIl 0TBET 6e3 060CHOBAHMSI 1 Gasn

7.6. CROADKUMU COCOBAMU MOJICHO DACTIOAOICUMY NA WATMamKoT docke (pasmep
8 X 8 KAEMOK) YeMUPETRALMOUNDIT MHO20Y20ALHUK 6 6ude OYK6b Z (CM. PUCYHOK)
mak, wmobvL 0N PACIOAG2AACA MOUHO N0 Kaemkam docku u 6 npedeaaxr docku? Ye-
MBPETY20ADHUK MONHCHO NOBOPANUSAMD U nepesopaiusams. Omeem obocHylime.

XXX X|X|X
X XX XXX
XIXIXXIX [X
X X X] XXX
XXX XIX |X
X X X| XX X
XIXIX| XXX

K ycnoBuro zamaun 7.6 K pemennto 3agauu 7.6

Pemtenue: Jlonoanm 9eThIpEXyroJibHUK JBYMs KJIETKAME JI0 IPAMOYTOJILHIKA 2 X 3
1 cHavasa HaileM KOJHUUIECTBO CIOCOOOB PACIOJIOKUTH Ha IMMAXMATHON JIOCKE Takoit
npsiMoyroJibHEK. [lycTh ero GoJibliiast CTOpOHa IOPU30HTAIbHA. Torna JieBasi HUZKHSIS
KJIEeTKa TPSIMOYIOJIbHUKA MOXKET OBITH Jit000il M3 KJIEeTOK, OTMEUYEHHBIX Ha PUCYHKE
KpecTukoM — nmMeeM 6 -7 = 42 nojoxkernsi. CTOIBKO YKe BO3MOXKHOCTE PacIioioyKUTh
PSAMOYTOJIBHUK TaK, 9TOOBI €ro H0JIbIasi CTOpOHa OblLIa BepTukajbHa. Toro, npsvo-
YTOJBHUK 2 X 3 MOYXKET ObITh PACIONOXKEH Ha jlocke 2 - 42 = 84 crocobamu. Ocraéres
3aMETHUTD, ITO JIJIsT KAyKJIOMY PACIIOJIOXKEHUIO MPSIMOYTOIBHIKA Ha JIOCKE COOTBETCTBY-
erT POBHO J[BA [OJOXKEHUs] MCKOMOTO YeTHIPEXYTOJbHUKA (U3 IPSIMOYTOJbHUKA HAJIO
y6parh napy IpOTHBONOJIOKHBIX YIJIOBBIX KJIETOK, & 9T0 JIeJIAeTCs JIBYMsI CIIOCOBAMN ).
SHAUNT, YeTBIPEXYTOJBHUK MOXKHO pa3MecTuTb 84 - 2 = 168 criocobami.

OtrBer: 168 crocobamu.
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Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
0060CHOBAHHO TOJTyUeH BEPHBIH OTBET 7 6aJIIoB
He YUTEHO, OJTHO U3 JBYX: 1) YeTBIPEXYTOJBHIK MOKHO 5 6asIIoB
[IOBOPAYNBATE 2) €ro MOYKHO [1€PEBOPAYHBATE; COOTBETCTBEHHO
noJtyder HepepHbiit oTBer 84. JIpyrux ommnbok Her.
HE yUTeHbI 00a YCJIOBUs: 1) 4eTbIPEXyrOIbHIK MOYKHO 4 basta
[MOBOPATUEBATE 2) ero MOXKHO [MEePEBOPATUBATE; COOTBETCTBEHHO
HoJTyIeH HeBepHblil oTeer 42. Jpyrux ommboK Her.
Wmeercst ujiest TOCTPOUTH IETHIPEXYTOJIBHUK JI0 3 basuta
IPSIMOYTOJIBHIKA, HO KOJIMUYECTBO PACIIOJOZKEHiH
IPSIMOYTOJIBHIKA CIUTAETCST HEBEPHO
BEpHBIil 0TBET Oe3 060CHOBAHMST 1 Gasn
HEIPUHIIUTTHABHBIE OIMMOKN B TOJICUETe PACTIONIOKEHMIT —1 6asmr 3a
(HaIpUMep, HEBEPHO MOJICUUTAHO THCI0 KPECTHKOB B KazK 1y 10
[PUBEICHHOM BBIIIE DEICHIHN) OIIMOKY

ujien, He BeJyllue K PeleHuio (HalpuMep, Packpacka JOCKHU )

HE OIeHIBAIOTCH
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MynununanabHblil 3Tan Beepoccuiickoil osmmMma bl
IIKOJIbHUKOB II0 MaTeMaTuKe
B 2015—-2016 yuebHOM TOIY
8 KJ1acc
Bpems svinoanenus 3a0anuti — 4 4aca

8.1. Ilycmv ece wucaa , y, 2 He pashv, wyao. Hatimu ece 3navwenus, xomopvie mo-
2HCEM NPUHUMAMD BVPAAHCEHUE

L A I U AN N

lyl y ERRE lz| @

Pemntenue: Ilo npunnumny Jlupuxie cpepn quces x, y U z HAfyTCs JBa IUC/IA OIHOTO
3naka. Torya coorBercTByIONIas uM cKOOKa pasua 0, u Bcé npoussejenne Toxke pasHo ().

OtBert: Tospko uucio 0.
Pexomendayuu no nposepre:

ecTb B pabore 6aJ1IIBI
BepHBIiT 1 0D0CHOBAHHDIIT OTBET 7 6aJsLIoB
BEPHO Pas300paHbl HEKOTOPbIE (HEe BCe) CIydar PaCKpBITUs 3 basa
MO/LyJ1eit
IPUBEAEH HIPUMED, TOKa3bIBAIOMIN, 4T0 0 MOXKET HOJIYIUTHCS 1 6asn
BepHBI oTBeT 6e3 000CHOBaHNS (C HEBEPHBIM 0O0CHOBAHIEM ) 0 6aJoB

8.2. Illems u mpu e20 00HOKAACCHUKG CMAPMOBAIY 00no6pemento 6 3abeze na 100
mempos, u Iems npuwés nepsom. Yepez 12 cexynd nocae navana 3abeza HuKmMo
ewe He PuHUWUPOBan, U BCE UEMDBIPE €20 YUACTMHUKG 6 cYymMe npobedcart 288 mem-
pos. A xozda Ilemsa saxonuun 6e2, 0CMAALHOIM MPEM €20 YUACTMHUKAM OCMAAOCH
npobescamv do duruwa ¢ cymme 40 mempos. Croavko mempos npobesican Ilems 3a
nepsvie 12 cexynd? Omeem obocnytime. Ipednoraeaemes, wmo xkaoicdvldl ud yuacm-
HUKOB 3a0e2a Oecan co c80etl NOCMOAHHOT CKOPOCTIBIO.

Pemntenue: Berynbr nonkubr Obuin B cymme mpobexkars 400 meTpos, mpu sToM 3a 12
CeKyH/| oHU 1Ipoberkasn 288 MeTpos, T. €. 3a 1 cekyn/1y OeryHb! rnpoberaior 288 : 12 =
24 metpa. Korpa Ilers dunuimuposas, 6eryust mpobexau 400 — 40 = 360 meTpos,
[O3TOMY ¢ MOMeHTa crapra nporwto 360 : 24 = 15 cexynj. Suauwnt, [letst Geraer co

ckopoctbio 100/15 Merpa B cekyHy, u 3a 12 cekyH 1 npoberaer S 12 = 80 meTpos.

OTtBert: 80 MeTpoB.
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Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
BEPHBI U MOJHOCTBIO 0O0CHOBAHHBIIT OTBET 7 6aJIIoB
MOJTyI€H HEBEPHBIHl OTBET MCKIIYNTETHHO B CHITY 6 6asIoB

apudMeTHIecKX ormmnboK

BEPHO COCTABJIEHO, HO HE DEIeHO ypaBHEeHHe (cucreMa 4 Gasia
yPABHEHUIA), peleHue KoToporo (KOoTopoii) NpuBojuT K OTBeTy

PacCMOTPEHBI TOJIBKO YaCTHBIE Cirydan, (HampuMep, Korja 2 basuia
ckopocTu Tpéx apyrux deryuos ojunaxosbl) 1/VJIN naiigena
TOJILKO CyMMa CKopocTelt Beex 4-x Gerynos (24 m/c)

IIPUBEJIEH TOJIBLKO BEpHbI oTBeT 6e3 obocHoBanus (¢ HeBepHbIM | 1 Gasu
06OCHOBAHUEM)

1 Y 2
8.3. Heuszsecmmovie T, Y U 2 C8A3GHDL COOMHOWEHUEM — = = . Hoxa-

ry z—x+1 241
Jrcume, Mo 8 IMOM CAYHAE 00HO HEUSBECTNHOE ABAACMCA CPEOHUM APUPMEMULECKUM

deyx dpyeu.

1
Pentenne: 113 pasencrBa — = caenyer, 4to z + 1 = 2zy. Ho Torma u3 pa-
x

Y z+1
1 Y 2
BEHCTBa — = ————— [0JIydaeM, 4to 22y — & = xy°. Heussecrnoe = ne pasno 0
zy z—x+1
(nHAue mepBast JpobOb HE CYIIECTBYET), 3HAUNT, [OJyUeHHOe DABEHCTBO HA X MOXKHO
cokparuth. [Toyuanres (mocie odeBmHbIX Mpeobpazosannii) ypasuenue (y — 1)% = 0,

orkyja y = 1. Torjma paBencrso z + 1 = 2xy npusogurcs K Bujy 2 + 1 = 22 win

z+1 z+y
T = = . DTO 3HAYUT, UYTO HEM3BECTHOE X €CTh CpejHee apudMeTnIecKoe

HEU3BECTHLIX 2 1 Y.

Pexomendayuu no nposepre:

ecTh B pabore 0aJLIIBI
Bepnoe joxazareibcTBO 7 6aJLI0B
Joxazano, uto y = 1 (6e3 ganbHeiiiero npoBuzKenns ) 5 6aJLIoB
3aJiaua BEPHO CBEJICHA K AHAJM3Y OJIHOIO YPABHEHUS OT JIBYX 3 basuia

[EPEMEHHBIX, HO 9TOI0 aHA/IN3a HET (HEeBEepeH )

HokazareyibcTBa HET, a YCJIOBHE IIPOMLIIOCTPUPOBAHO Ha 1 6asn
HECKOJIbKIX KOHKPETHBIX IpUMepax IepeMeHHbIX

Jl100ble BBIKJIAJIKHI, HEe BeJylie K PEIIeHNIO, & TaKzKe TTONCK He OIEHNBAIOTCS
O/13 BbIpakeHUs U3 YCIOBUSI

8.4. CKoavKuMU cnocobamu MOHCHO PACIOAOHCUML HA WATMaMHOG docke (pasmep
8 X 8 KAEMOK) UEMBPETKACMOUHVILT MHO20Y20ALHUK 6 6ude OYKkebL Z (CM. PUCYHOK)
mak, wmobvl OH PAcnoAa2aACA MOYHO Mo Kiemkam docku u 6 npedeaaxr docku? He-
MUPETY20ADHUK MOHCHO NOBOPAMUSAMY U Nepesoparusamy. Omeem obochytime.
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X XIX[X]|X|X
X X|X]| XXX
XIXIXIXIX [X
X XX XXX
X XIX | XIX |X
X X X| XXX
XIXIX| XXX

K ycoBuio 3agaqn 8.4 K pemenuio 3amaun 8.4

Pemenne: JJornoyHumM 4eThIpEXYTOMLHUK JBYMsI KJIETKAMI JI0 IPIMOYTOJIbHIKA 2 X 3
U cHavasa HailJléM KOJIMYeCTBO CIOCOOOB PACHOJIOKHUTH Ha IMIaXMaTHOH JOCKe TaKoi
npsamMoyrosibHuK. [lyers ero Gosibiiias cropora ropusoHTa bHa. Torna JjieBas HUKHAA
KJIeTKA TPSMOYTOJIbHUKA MOYKET OBbITh JII0OOH M3 KJIETOK, OTMEYEHHDLIX HA PHUCYHKE
KpecTukoM — umeeM 6 -7 = 42 nosioxkenusi. CTOJNBKO 2Ke BOBMOYKHOCTEI PACIOTIOKUTH
PSIMOYTOJILHUK TaK, YTOObI ero OoJibIas cTopoHa Oblia BepTukasibha. toro, mpsivo-
YTOJIBHUK 2 X 3 MOXKeT ObITh pachosiozken Ha jocke 2 - 42 = 84 crocobamu. Ocraéres
3aMETHTD, UTO JIJIs KazKJIOMY PACIIOJIOZKEHHIO IIPSIMOYTOIbHIKA Ha JIOCKE COOTBETCTBY-
eT POBHO J(BA MOJOXKEHUS MCKOMOTO JETBHIPEXYTONbHUKA (U3 MPSIMOYTOJbHUKA HAJO
yGpaTh napy IpOTHBONOJIOXKHBIX YIVIOBBIX KJIETOK, & 9TO JIEJIATCs JIBYMsI CIIOCODAMN ).
SHAYHUT, YeTHIPEXYTOJBHUK MOXKHO pazMecTuThb 84 - 2 = 168 criocobamu.

OtrBer: 168 crocobamu.
Pexomendayuu no nposeprke:

ecTb B pabore OaJLIbI
006OCHOBAHHO TOJTyU€H BEPHBI OTBET 7 6aJIIoB
HE YUTEeHO, OJIHO U3 JIBYX: 1) YeThIPEXYIOJbHUK MOXKHO 5 6aJIIoB

[IOBOPAYNBATE 2) €ro MOYKHO TIePEBOPAUNBATE; COOTBETCTBEHHO
noJiydeH HesepHbiil oTBeT 84. JIpyrux omubox Her.

HE yUTeHBl 00a yCIoBHst: 1) YeTIPEXYTOJBHIK MOXKHO 4 basa
[IOBOPAYMBATEL 2) €ro MOXKHO [1ePEBOPAYMBATDL; COOTBETCTBEHHO
noJiyder nesepHbiit orseT 42. JIpyrux omunbox Her.

Nwmeercs ujiest JOCTPOUTD YeTHIPEXYTOIBHUK 10 3 baJuia
[IPpAMOYTOJIbHUKA, HO KOJINYECTBO PAaCIOJIOKEHUIT
[IPAMOYTOJIbHUKA CYUTACTCA HEBEPHO

BepHBIil 0TBET 6e3 060CHOBAHMSI 1 Gasn
HEIPUHINTTHAIBHBIE OIMMMOKH B TOJCUETE PACTIOIOKEHUIT —1 6amr 3a
(HarpuMep, HEBEPHO MOJICUNTAHO YUCI0 KPECTHKOB B KazKIy10
[IPHUBEICHHOM BBIIIIE PEIeHIHN ) OIIOKY

HJien, He BEJIyIIue K PEeleHnto (HapuMep, Packpacka JIOCKN ) He OIEHMBAIOTCS

8.5. ITycmv mouka D — cepeduna meduanv, AF mpeyeoavruxa ABC, E — mouka
nepecevernus npamoti CD co cmoponoti AB. Jlokasicume, wmo ecau BD = BF =
CF, mo AE = DE.
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Pemnenwue:

Crioco6 1. 1) ZBDF = /BFD, Kak yribl IpH OCHOBAHUU DABHOOEIPEHHOIO Tpe-
yroipauka BF D. Tlostomy ZADB = 180° — /BDF = 180° — /DFB = /DFC(C.

2) Tpeyroabhuku ADB u DFC paBHBI 10 JIBYM CTOPOHAM H YIJIy MEYKJy HUMU
(AD = DF u DB = FC uo ycnosuio, a ZADB = ZDFC 1o nepBomy IyHKTY),
nosromy LODF = ZDAB — cM. PHCYHOK.

3) ZODF = ZADE, kak seprukaibhble; ZCDF = ZDAB 110 BrOpoMy I1yHKTY,
cnenoparenbio, ZADE = /DAB = Z/DAE.

4) Yruel npu ocHoBaruu AD tpeyronbiuka ADE paBHBI [0 TPETbEMY INYHKTY,
CJIeTOBATEIBHO, TPEYTOIBHIK paBHOOeapenublit 1 AE = DE, arto un TpeboBaioch j1o-
Ka3aTh.

B

\

B
/
D

I~

c

K pemennio 3agaun 8.5, crrocob 1 K pemennio 3agaan 8.5, crmocob 2

Criocob 2. PacriosioxkumM TpeyroJibHUK Tak, 4ToObl ero mejuana AF Obuia ropuson-
TAJILHOI, ¥ TPOBEJIEM BepTHUKAJIbHDIE MPSIMbIE TAK, ITO PACCTOSIHUE MEXKJIy COCEJIHUMU
paBHO YeTBEPTH MeJNAHbI, U OJHA TaKasl JIUHUS TMPOXOInIa Obl depe3 Bepimay A.
Torja Bepmnna B, Gyjy4uu pasHoyjajiénnoil ot trouek D u F| Oyjuer pacrosiozkeHa
Ha TpoBeJEHHON mpsiMoii. [IpoBeiéM ropu3oHTAIBHBIC JTMHUE C IIANOM PABHBIM Tpe-
T paccrosdius oT Touku B jo npsmoit AF. TlosyduM HEeKOTOPYIO MPSMOYTOJIbLHYIO
CeTKy Ha IIOCKOCTH (CM. pucyHOk). Tereps BujHo, uto Touka C' MONANAET B y3ei
cerkn, a tnpsgMmbie AB u C'D uJyT 10 JUaroHassiM IIPSMOYTOJbHUKOB — sUeeK CeT-
K — U IepecekaioTest Kak pas B eé yaie. Torna FA = ED, Kak Juaronaji paBHLIX
PSIMOYTOJTHHUKOB.

Pexomendayuu no nposepke:

ecTb B pabore OaJLIIBI
Bepnoe jiokazaresibeTBO 7 6aJsLIoB
Haitsieno oTromenne, B KoTopoMm Touka E jenut cropony AB, | 5 6aios

HO JJOKa3aTeJILCTBO HE 3aBEPIICHO

Hoxkazano pasenctBo Tpeyroibunkos ADB u DFC 4 baia
JAJBHERIIEro IPOJIBUKEHIS HET
Ykazano (uim ormedeno Ha deprexe), uro LZADB = ZDFC 2 bajia
JIQJTHLHEHIIEro IPOJIBUKEHUS HET

Jliobble 3aMedannst 0 CBOHCTBAX KOHCTPYKIUHU, €CJIU OHU He
CIOCOOCTBYIOT PeIleHITo

He OleHUBalOTCA
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8.6. Bce namypaavrvie wucaa om 1 do 20 pasbusu na napve u wucaa 6 kaoncdoll nape
caoorcuu. Kaxoe naubosvuiee KOAUMECTNBO U3 NOAYWUSUUTCA OECAMU CYMM MOIICEM
deaumuves na 1172 Omeem obocnytime.

Pemtenue: Yuciio 11 — euHCTBEHHOE YMC/I0 HAOOPA, KOTOPOe JesinTest Ha 11, mosromy
pu npubaBIeHNN K HeMYy C JTF000ro JPyroro Iuc/ia JeJuMoCcTh Ha 11 OyaeT HapyIeHa.
Takum obpaszom, Bce 10 cymm wa 11 jesurbes ne moryT. OJH U3 TPUMEPOB, KOTJa
JIEBATH CYMM JiesisiTes Ha 11, Takos:

(1, 10), (2, 20), (3, 19), (4, 18), (5, 17), (6, 16), (7, 15), (8, 14), (9, 13), (11, 12).

OTBeT: 9 cymm.
Pexomendayuu no nposeprke:

ectb B pabore OaJLIbI

Hasinune BepHOro npumepa u J1oKa3aTeIbCTBa €ro 7 basuioB
OITUMAJIbHOCTHU

Nmeercest jokazaTebeTBo, 9o 10 cyMM MOJIyIuTh HeJb3s (npu | 3 Gasuia
OTCYTCTBUHU TIpUMepa Ha 9 CyMM )
[IpuBenén mpuMep, MOKA3BIBAIONINIT, YTO MOYKHO MOJYYUTH 9 1 6asn

CyMM (HpI/I OTCYTCTBHHU JIOKa3aTeJbCTBa €ro OHTI/IM&.HBHOCTI/I)

Bepmwiit otBer 6e3 0bocHOBaHNS (¢ HEBEPHBIM 0OOCHOBAHNEM) 0 6ammos

HpHMepr MEHBIIIETo Yncjia CyMM (B JIF0OOM KO.HI/I‘{GCTBG) He OICHNBaIOTCs
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MyunununanabHblil 3Tan Beepoccuiickoii osmmmnua b
IIIKOJIbHUKOB II0 MaTeMaTuKe
B 2015—-2016 yuebHOM roay
9 KJ1acc
Bpems svinoanenus 3adanuti — 4 4aca

9.1. Ha docke nanucarv UEMBIPE HEHYAEBDIT YUCNA, npu%ém CYMMQ N10001T ’/Tlpé’li us3
HUT MEHDWE “{,677185}’)7)’1/020 yucaa. Kaxoe naumenvuee Koruvecmeso ompuyamenvHuLT
yucea mooicem bvimod nanucano na docke? Omeem obocrosamo.

Pemtenue: [lycrs Ha mocke 3amucanbl qucia a = b > ¢ > d. YejaoBue 3a/a9u PaBHO-
cmwbHO HepaBeHCTBY a + b+ ¢ < d. Orciona a + b < d — ¢ < 0, mosroMy cpeji duce
a u b ectb orpunarebHble. Torma dncia ¢ u d ToXKe OTPUIATEIbHBI, SHAUUT, OTPHUIIA-
TeJIbHbIX He MeHblle Tpéx. Habop umcen a = 1, b = —2, ¢ = d = —3 nokasbiBaeT, 4To
BO3MOKHA CUTYaIWsi, KOIJla OTPHUIIATE/IbHBIX TICeT POBHO 3.

OTBer: 3 yucia.
Pexomendayuu no nposepre:

ecTb B pabore OaJLITBI
Hayiuane BepHOTrO mpumepa u J10Ka3aTeIbCTBA €ro 7 6aJLIoB
ONTUMAJILHOCTH
Nwmeercs mokazareibeTBO, YTO OTPUIATETHLHBIX YUCE HE 3 basuia

MEHbIIIe TPEX (IPU OTCYTCTBUU TIPUMEDPA ¢ TPEMsl TUCTAMHE )

[Ipusenén npumep HAbOPa € TpPeMs OTPHUIATEILHBIMU YUCTAME 1 6awn
(py OTCYTCTBUH JJOKA3ATELCTBA €r0 OINTUMAIBHOCTH )

BepHbiiit orBer 6e3 060cHOBaHUsI (¢ HEBEPHBIM 0O0CHOBAHIEM ) 0 6aJwoB
HE OICHUBAIOTCS

HpI/IMepr Ha60pOB C 9Y€TbIpbM# OTpUllaTEJIbHBIMU YHCJIaM1

9.2. IIpueedénmolti xeadpammud mpéruaen y = x> + ax + b umeem dea xopma. Jo-
Kagicume, wmo ecau npubasumy x koafduruenmy a 410607 u3 Imur Kopuet, o u3
Koapuyuenma b eviuecmy Keadpam 2moz20 dce KOPHA, MO NOAYYEHHUIT MPETUAEH
maxoice bydem umemsv no Kpatnet mepe 00un KopeHy.

Penitenue:
Crioco6 1. TTycTh KOpHH HCXOHOTO KBaJIPATHOrO TpéxdjaeHa p u s. [lo Teopeme Bu-
eta a = —p — S, b = ps. llycrb mMbl j10b6aBmwim K kKo duimenty a 4ucjio p, a u3
kosddurmenta b uncio p? sorasm. Torja 1oy amiIcs TPEXUIeH
2 2 2 2

+ (a+plx+b—p =z°—sx+ps—p-.
Ero auckpuvunant pagen D = s2 — 4(ps — p?) = (s — 2p)? > 0. BHaunT, mosryeHHbIit
MHOTOYJICH UMEET XOTs ObI OJIUH JIeHCTBUTE/ILHBIA KOPEHb.
Croco6 2. Tlyers ¢ — Kopenb uexojHoro Tpéxuiena. Tora t24-at+b = 0. [IpeoGpazyem

J1eBy1o Hacth: 12 +at +b=t*+at +1* — 2+ b = t* + (a + t)t + (b — ). [oayuennoe
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pasencTro t2 + (a+t)t + (b—t?) = 0 nokaswBaert, 4to Tpéxuien 2+ (a +t)x +b—t2
MMEET CBOMM KOPHEM 9HCJIO T, 9TO JOKA3LIBACT YTBEPKICHHUE 341,
Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
Bepnoe jiokazaTesibcTBO 7 6aJsLIoB

BepHo Bbincana TeopeMa Buera i nexojHoro TpéxdsieHa (6e3 | 2 6aia
JIAJIBHEHIIIETO [TPOJIBUAKEHNS )

BepHo HaiiieHbl KOPHU MCXOIHOrO TPEXUIEHA U BEPHO 3amucan | 1 Hajur
OJTyHarouiics TpéxwieH (¢ KoabpuIuenTaMn, BhIPaKeHHbIMI
uepes a u b)

MCCJIG,H,OB&HI)I TOJIbKO HECKOJIbLKO KOHKPETHDBIX TpéX‘IJIeHOB 0 6asioB

HE OIlCHUBaIOTCA

Breikagku 11000t IJIMHDBI, He BeAyIIne K J0KA3aTeIHLCTBY

9.3. B oxpyorcnocmo ¢ yewmpom O enucan xeadpam. Ilycmov M — cepeduna ezo
cmoponv, X — NPoudsosvHaa mouka na oxpyscrocmu, T — cepeduna ompesdra OX .
MX o)

MT '
A Pemntenue:

Loxasicume, umo

X .
Criocob 1. BejiéM cucremy KOODJMHAT € OCSIMU, HJLy-

UMK BIIOJIb JHaroHasieil Kpajpara. Hampasienus oceii
T o BbibepeM Tak, 9ToObl TOuka M momasa B MEPBYIO KO-

0 > opauHarHyio derBepTh (M. pucynok). Temepn O(0; 0),
ecan pajumyc okpyxuoctu R, To Touka M umeer Ko-

R R

opauaaTbr M 5; 5 ) a Touka X WMMEeT KOOD/MHATHI
X(Rcosa; Rsina) ans mekoroporo yria «. Hakonerr,
Touka T MOJYyIUT KOOPJMHATBI, PABHBIE MOJIYCYMME KO-

Rcosa Rsina

K permennio 3aja4aun 9.3

opmuaar Touek O u X, r.e. T ( > HaJee mpocToit mogCcUéT:

2 72
MX? = (R — Rcosoz)Q—i— <R — Rsinoz)2 =R? <3 —Cosa—sina> ;
2 2 2
MT? = (];_IDLC;SO‘>2+ <§_RS;HOZ)2 = %2(3—2cosa—2sina);
MX?=2MT? % =2,

qTo " Tpe60BaHOCb JOKa3aTh.

Crioco6 2. OueBujien cirydaii, Korga Touka X JIEXKUT Ha JIHAMETPE, MPOXOISIIEM 9epes3
touky M. Ilycts X He JIeXKUT HA 9TOM JHAMETPE, TO €CTh CYIIECTBYeT HEBLIPOXKICH-
ubiit Tpeyrosibuuk OM X . Toctpoum ero no napasuiesorpamma OM XY . Tlo croiicrBy
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napaJuiesiorpaMmMa CyMMa KBaJIpaToB €ro CTOPOH paBHA CyMMe KBaJIPaToOB €ro Jaro-

nasieii, To ectb 20M? + 2M X? = OX? + MY?. 3amernm, uro MY = 2MT u uro
r

OM = E, rie 7 — pajaunyc okpyzknocri. Torna 20M? = r? = OX? u pasencrso

npespamaercs B yciosue 2M X2 = 4MT?, paBHOCHIIBHOE JI0Ka3bIBAEMOMY.

Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
Bepnoe jiokazaTeibcTBO 7 6aJI0B
Xog1, JIoKa3aTeIbeTBa BepPeH, HO JIOKA3ATEBLCTBO HE 3aBEPIIEHO 3 basuta
u3-3a OMNGOK B (hopMysiax (TPUTOHOMETPUH, TEOPEMbI CHHYCOB
" T II.)

I/ICCHCJIOBELHBI TOJIBKO YaCTHbBIC CJIydal PacIIOJIOZKCHUA TOYKN X 1 6amn

Ha OKPYZKHOCTHU

9.4. IIpozysvuyur Baca xaosrcowid nonedesvnuk cenmadpa nponyckans no 00Homy ypo-
Ky, Kaoicdvili 6mopnux — no dea ypokra, cpedy — no mpu, wemeepz — No “Uemuipe u
NAMHUYY — N0 namov ypokos. Hckarouenue cocmasuno 1 cenmabpa: 6 amom denv
Bacsa 6 wecmv navana yuebnozo 200a ypoxos ne npozysusai. OxKa3aniocs, 4mo 36 6eco

cenmaabps Baca nponycmua posrno 64 ypokxa. Ha xaxot denv nedeau npuwnoce 1 cen-
mabpa? Omeem obocrosamo. (Bce cybbomu, u 6ockpecenvs, cenmabpa Gviau 6uroo-
HOMU, @& OCMAAbHYE OHU YUeOHBIMU. )

Pemtenue: 3amerum, 4To 3a Ji0ObIE I0CIE0BATEIbHBIE CeMb JTHEH KaXK/ bl JIeHD He/le-
JI1 BeTpedaeTes: PoBHO 1 pas, 1osTomy 3a Jirobble [ociejoBaTelbHble 7 jiHefi (HaunHas
¢ 2 censibpst) Bacst mporysusai 1+243+4+5 = 15 ypokos. 3HauuT 3a nepuoy ¢ 2 1o
29 cenTsibpst oH nporyJsii popHo 15 - 4 = 60 ypokos, 1moaromy 30 ceHTAOPST POrYJIs
64 — 60 = 4 ypoka. 910 o3Havaet, 910 30 ceHTSOps MPUILIOCH Ha deTBepr. Torma Ha
YeTBEPI IPUIIMCH TAKKE U TAKUE YUCTA CEHTAOD: (BBIMUTAEM MOCJIEJ0BATEILHO 7):
23,16, 9, 2. A 5710 3Ha4nT, 4TO 1 CEHTSOPSI MPUIILIOCH HA CPEJLY.

Orget: Ha cpenuy.
Pexomendayuu no nposepre:

ecTb B pabore OaJLIIBI
BepHbrii obocHOBaHHBII OTBET 7 6aJLIoB
Bephoe paccy:kjeHne ¢ HeBEpHBIM OTBETOM M3-3a HEBEPHO 6 GaJsuioB

B34TOrO 1ncsa jiHeli B cenrsadpe (31 Bmecto 30)
3amedeno, uro 3a JIOBBIE nocienosarenbibie 7 gueit Bacs 4 basta
IporyamusacT 15 ypokoB

[Toxkazamo, uro 1 centsibpst MOYXKeT HPUNTUCH HA CPEJLy, HO He 2 baJuia

[IOKA3AHO, 9TO OHO HE MOXKET ObIThH JIPYTUM JHEM

Bamedeno, uto 1 u 29 cenTsadpst TPUXOJATCA Ha OJUH JIEHD 1 6aJut

HeJIeJIn; JIAJbHERIINX TPO/[BUKEHUIT HeT

BepHbiii orBer 6e3 060cHOBaHMUsI (¢ HEBEPHBIM 0O0CHOBAHIEM ) 0 6aJ1oB
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9.5. B 00MmeHHoM NYHKEME MONCHO COBEPULATIL MOADKO CACOYIOULUE ONEPAUUL:

1) obmenamo 2 3040MBLT MOHEMBL HA MPU CEPEOPAHBIT U 00HY MEINYIO;

2) obmenams 5 cepebpanbT MOKEM HA TMPU 30A0MBLT U 00WY MeIHYIO.

Y Huxonasn 6viau moavko cepebpamnvie monemat. Tlocae neckorvkux nocewenut 0o-
MENH020 NYHKMA CEPEOPAHBIT MOHEM. Y HE20 CMAAO MEHBULE, 30A0TBIT HE NOABUAOCD,
3amo noasuaoco 50 mednoir monem. Ha ckoavko ymenvuuiocs Kosuecmeo cepedps-
noir monem y Huxonran? Omeem obocnytime. Yumume, wmo obmen denee 6 banke e
ABAACNCA PASHOUEHHOT ONEPAUUET, MO eCmb NPU KaAHCIOM 00MEHEe NOKYNAMEAbHAA
cnocobrnocms umerouuxrcs Yy Hurxoras monem HECKOADKO YMEHDUANACD.

Pemenue: B pesyibrare kaxoit onepaiun Hukouait npuobperaer poBHo 1 MeJIHYIO
MOHETY, 3HAUHT, onepalluii Bcero 6b110 poBHO 50. 13 HUX HEeCKOJIbKO (TIyeTh a) 6bL10 1-
ro Tuia, ocrayupible 50 —a — Broporo. Ha onepariu nepsoro tuna Hukoiait nmorparui
2a 30J10TBIX MOHET, Ha Olepalugx BToporo tuna 3apaboran 3(50 — a) 30/J0ThIX MOHET.
Tak Kax 30J0THIX MOHET y HEro He octanock, To 2a = 3(50 — a), orkyga a = 30. dro
3HAYUT, 9TO HA onepalugx repsoro tuiia Hukosaii ostyami 30 - 3 = 90 cepebpsiHbIx
MOHeT, a Ha oreparusix Broporo tuia morepsii (50 —30) -5 = 100 rakux moner. Torya
X KoamdecTBO yMmeHbImioch Ha 100 — 90 = 10 mTyk.

OtrBer: Ha 10 moner.
Pexomendayuu no nposepke:

ecTb B pabore OaJLIbI
BepHbiit 060cHOBaHHBII OTBET 7 6aJIIoB
BepHblit X071 perenns, HO OTBET HEBEPEH U3-3a 6 6aJoB
apnudgMeTnIecKuX OMmboK
BepHo 1 060CcHOBaHHO HaliJIeHO KOJMUECTBO OTEPAITHiA OJTHOTO 5 6aJIIoB

Tuia (MM [IePBOro, U BTOPOTO)

JlokazaHo, 9YTO OTHOIIEHNE KOJUIECTB onepanuii 1-ro u 2-ro 3 basnia
turos 3:2 U/MJIN obocHoBarHO HaiieHo 0bIee KOJHIeCTBO
omeparuit 000ux TUIOB

3ajata BEpHO pellena B IPEIIOJIOZKEHNI PABHOIEHHOCTH Beex | 2 Gauta
obmenoB (o6ruil coyuaii He uCcIeI0BaH )

[IpuBenén KOHKpETHDBIN TpuUMep 00MEHOB, IOKa3bIBaoNil, ¥To | 1 Haswu1
orBeT 10 BO3MOXKEH, HO €ro eJIMHCTBEHHOCTh He 0OOCHOBAHA

Bepuwiit orser 6e3 obocHoBatus (¢ HeBepHBIM 0BOCHOBAHNEM ) 0 6asuioB

9.6. Koneuno uau eckonewio muosicecmeo mpoek (a, b, €) yeavx wuces, 0as Komo-
puir 6epro pasencmeo a® + b* = 2(c* + 1) 2 Omeem obocrosamo.

Pemnenne:

Criocob 1. 2(c2+1) = (c—1)2+ (c+1)%, 103TOMY MOYKHO HOJIOAKAT @ JTIOOBIM TE/THIM
YUCJIOM, B KadecTBe b B3ATh a + 2, a B KadecTBe ¢ — qncjio a + 1. Takum obpaszom,
MHOKECTBO TaKUX TPOeK OECKOHEeHHO.
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Crocob 2. ,Z[OK‘(L)KGM, 9TO MHOZKECTBO HaTypaJIbHBIX YUCEJI, IPEACTaBUMbIX B BUJIC CyM-

MBI KB&JIPATOB [IBYX IIEJIBIX YUCEJ, 3AMKHYTO OTHOCUTE/ILHO OllepaIiii yMHOKeHust. B
caMoM Jieste, mycth @ = m? +n? u b = p? + t? /18 HEKOTOPBIX LE/IBIX YUCEN 1M, N, P
u t. Torma

ab = (o + ) + ) = (mp)? + (mt)? + (np)? + () =
= (mp)? + 2mnpt + (nt)? + (mt)* — 2mnpt + (np)* = (mp + nt)* + (mt — np)*.

Yucna mp + nt u mt — np — 1esble, HO3TOMY yTBEPKJIECHHE JIOKA3aHO.

Tak kak 2 = 11+ 12 u 2+ 1 = 2+ 12, uncno 2(c? + 1) npecTaBuMo B BHe CyMMBI
KBAJIPATOB JIBYX IEIBIX TUCET JIJIS JTI0O0T0 MEJOr0 9uc/a, ¢. SHATHT, MHOKECTBO TPOEK
TEJIBIX YHCeNT, 1T KOTOPBIX BepHO pasenctso a’ + b® = 2(c? + 1), Geckomeuro.

OrBert: Beckoneuno.
Pexomendayuu no nposepre:

ecTb B pabore OaJLIIBI
Bepnoe j1okazaTe/ibeTBO GECKOHEUHOCTH KOJIMUIECTBA TPOEK 7 6aJsLIoB
BameueHa, HO He 06ocHOBaHa (0GOCHOBAHA HEBEPHO) 4 Gana

KOHCTPYKITHS, TIO3BOJIAIONIAS Oy INTh OECKOHETHYIO CEPHIO
TPOEK YuCest

CdopMyIpoBaHbl, HO He JOKA3AHbI BEPHBIE YTBEPXKJICHUS, U3 2 baJuia
KOTOPBIX JIEI'KO CJIe/lyeT yTBEp2KJeHUe 3a/a4n

[Tpusesiensl oTeIIbIbIC IPUMEDPDI HOIXOAAIIIX TPOCK B 0 6asuioB
koneurnoM Kosmuectse V/WJIN Bepublit orBer 6e3 obocHOBaHMsI
1 /WNJIN mesepHblil oTBET
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MynununanabHblil 3Tan Beepoccuiickoil osmmMma bl
IIKOJIbHUKOB II0 MaTeMaTuKe
B 2015—-2016 yuebHOM TOIY
10 kmacc
Bpems svinoanenus 3a0anuti — 4 4aca

10.1. Ioaoocumenvhvie wucaa a, b, ¢ makosw, wmo moura A(1l; 2) pacnoroscena
nuoice epagura napabors y = ax® + bz + c¢. Mootcno au 00HOZHAUHO YCMAHOSUMD,
KaK 9Ma MOYKA DACTIOAONCERE (BVIWE, HUNCE UAU HA) NO OMHOWEHUIO K 2padury
napaboav, y = cx’ + bx + a? Omeem obocrosama.

Pemtenue: Saverun, 9o rpadukn 00enx mapabosl IepeceKaloTes B TOUKe ¢ abCIuccoi
1, moaromy Jiiobast Touka ¢ abcruccoit 1 pacosioxKena OJIMHAKOBO O OTHOIIEHUIO K
obenM 1apabosiaM, 3HATHT, OTBET HA BOIPOC 33JIATH TTOJIOKITE/ICH.

OrBer: Moxkuo. Touka A pacrojioxkena HUKE.
Pexomendayuu no nposepre:

ecTh B pabore 0aJLIIBI
BepHbiii 1 060CHOBAHHBIN OTBET 7 6aJI0B
[TpuBeiéH npuMep, MOKA3LIBAIOIIHH, 9T0 TOUKa A MoXKeT 1 6asn

JiezKaTh HHZKe, a ITO HEe MOXKET OBLITL MHAYEe — He JO0Ka3aHo

Bepubiit orser 6e3 obocHoBamus (¢ HeBEPHBIM 0BOCHOBAHUEM ) 0 basw10B

10.2. B napaanenozpamme ABCD uszeecmmuwr yeon LA = « u duazonass BD = d.
Hyecmv M uw N — ocnosanus 6vicom, onywernnus ud sepuuns, B na npavve CD u
AD coomeememeenno. Hatidume MN .

Pemrenne: 1) 3amernM, 9T0 BEPHO PABEHCTBO
/IMBN = /ZBAD = «, Tak Kak CTOPOHBI yTJjia
M BN tuepreHuky/sipabl cropoHam yriia BAD.

B

2) PaccMoTpuM OKPY2KHOCTH € JHAMETPOM
BD =d. Touku M u N jexar Ha 3TOH OKpYZK-
HocTH, Tak Kak ZBMD = Z/BND = 90°.

3) Tlo Teopeme cHHYCOB [isi TpeyroJbHUKA

N D

K an 10.2

POHICHILO Ba et BMN nmeem S /MBN d, oTKyJa 1oJiy-
qaeM, 4ro M N = dsin a.

OtrBer: M N = dsino.

IIpumedanue: YTBep:K/ieHNe 3a/[a4il U [IPUBEIEHHOE pellleHe He 3aBUCAT OT TOrO,
JIeKaT JIN OCHOBAHUSA TEPICHANKYIAPOB Ha CTOPOHAX MapasijielorpaMMa NI UX Mpo-
JIOJIZKEHUSX.
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Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
BepHbrit 1 06ocHOBaHHBIH OTBET 7 6aJIIoB
[Tpu BepHOM XOjI€ peIlieHust IOy IeH HEeBEPHBIH OTBET M3-3a 6 6asIoB

omboK B hopMmysiax mwin B apudMeTHKe

Joxkasanbl 0ba dakra: a) YerblpéxyroJbHuK ¢ Bepiumaamu B D | 5 6ajuios
M N onucan; 6) ZM BN = «, HO pellleHIe He JIOBEJICHO JI0

oTBETa,
Hokazan ojun u3 Ghakros a) u 6) MPeUbILYIIero yHKTa 3 basa
Bepubiit orser 6e3 obocuosanus V/WUJIN pazobpatbl ciydan 1 6asn

KOHKDPETHBIX [APAJIIEIOrPAMMOB (HAIIPUMED, TIPSIMOYTOJIbHIKA)

PaccemoTpenbl HecKoJIbKO ciiydaeB pacnojioxkenus Touek N u N | olleHnBaeTcs
Ha [PMBIX, cojiepzkanux cropoubl CD u AD POBHO OJIUH
ciyyvait

JIiobb1e YTBepzKJICHU A I/I/I/IJH/I BBIKJIQJIKM, HE BeAYylIMe K DEIICHNIO | HE OI€EHUBatOTCHA

10.3. Ha docke nanucaro HECKOALKO passuMHbr deticmeumenvuux wucen. Mzsecmmo,
YMO CYMMA A0ODT MPET U3 HUT PAUUOHAALHA, 0 CYMMA 00T 08YT U3 HUT —
uppayuonasvra. Kaxoe nauboavuee KOAUUECMEO YUCEA MONCET BbMb HANUCAHO HA
docke? Omesem obocrosamao.

Pemenne: Ha6op u3 tpéx qmncern v/2, V3, —v/2 — /3, Kak J1erko IpOBEePHT, Y/I0BJIe-
TBOPSET YCJIOBHIO 3aja4un. [lokaxkeMm, 4TO Ha JOCKE He MOXKET ObITh 3alllCaHO OoJiee
TPEX UnCeJI.

[Ipe /o oK IpOTHBHOE, U IyCTh a; (1 = 1,4) — HEeKOTOpbIe YeThIpe YHUC/Ia ITOrO
Habopa. Torya uncia a;+ag+az 1 a1+ as+a4 — panuOHAJBHBI, TIOITOMY PAIHOHATIBHO
1 anesio (a1 +as+az) — (a1 +az+ag) = a3—ay. AHAJIOIIYHO JIOKA3BIBACTCS PAIIHOHAI b-
HOCTB YUCIa a3 —ag. Torga panuonaibuo 1ncio (ag—aq)+(az—as)—(ag+az+ay) = as.
TouHO TakKe IOKa3bIBAETCsl PalOHAILHOCTL BCeX duces a;. Ho Toriga cymMa JIoObIX
JIBYX U3 HUX pallioHa/IbHa, 9TO IPOTHBOPEUUT YCJIOBHUIO 3a/IadM.

OtBer: Tpu uucia.
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Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
BepHbrit 1 060cHOBAHHBIH OTBET 7 6asIIoB
Nmeercst BepHBI IpIMep TPEX UHCeN, & B JIoKa3aTesbeTe (B 5 6aJIIoB

IIPpUHITNIIC BCpHOM) €I'0 OIITUMaJIbHOCTU NMEIOTCA HETOYHOCTHU

BepHoe JIoKa3aTesIbCTBO, UTO 4-X "nces1 ObITh He MOYKeT (IpH 3 basuia
OTCYTCTBUU IIPUMEpA Ha 3 9uc/ia)

B BepHOM (B I€JI0M) JIOKAa3aTeNbCTBE, YTO 4-X 4ices ObITh He 2 bajuia
MOZKET, UMEIOTCST HETOYHOCTH M PUMEPA Ha 3 THCJIA TOYKE HET

[Ipusenén nmpumep TPEX Uuces, HO JOKA3ZATE/ILCTBO €r0 1 6asn
OITUMAJILHOCTH OTCYTCTBYET

Bepuwiit orBer 6e3 0bocHoBaHUs (¢ HEBEPHBIM 0BOCHOBAHNEM ) 0 basw10B

JloKazaTebeTBO, UTO UUCesT MeHbie 5 (1n emg GoJIbIIero He OlleHUBaeTCA

quesa)

10.4. Touxy naockocmu ¢ koopduramamu (T; y) paspewero coedunums OmpesKom ¢
moukot, umeruumu koopouramot (X +3y; y) uiu ¢ Moukol, umeruet Koopouramaut
(z; y — 2x). Mooicno au npu maxux yerosuar coedunums aomarnot mouky A(19; 47)
u B(12; 17) 2 Omeem o6ocrosamo.

Pemenne: OueBujino, 9T0 ecjim KOOPJUHATHI HAYAJLHON TOYKU — UUCA EJIble, TO
U KOOPJIMHATHI BCEX IOC/IENYIOMNX TOYEK TakKe OyayT IesibiMu. PasHoctb abcimce
TOYEK, KOTOPbIE Pa3peIIeH0 COeANHSITh OTPe3KOM, paBHa Jinbo 3y, mbo 0 u B oboux
ciayuasix gejanted na 3. [losTomy octaTrok or mejieHus Ha 3 abCIUCC BCEX MOJIYIaeMbIX
TOUEK OJMHAKOB — 3TO €CTh MHBapHaHT 3ajaqn. (IpyruM MHBAPUAHTOM SIBJISIETCS
HEYETHOCTHL OPJMHATHI, HO PACCMOTPEHHE STOI0 UHBAPUAHTA K BEPHOMY OTBETY IIPH-
Becrn He MoxkeT.) Tak kak 19 npu gesienun Ha 3 jaér B ocrarke 1, a 12 — 0, Toukn A
n B jiomaHoit coeJIMHUTD He MOJTYUNTCS.

OtrBer: Heibs4.
Pexomendayuu no nposepke:

ectb B pabore OaJLIbI
BepHblit 060cHOBaHHBII OTBET 7 6aJIIoB
Usest paccMOTpeHust JIETMMOCTH KOOPJIMHAT TOUEK Ha 2 Gasta
dbukcnposanubie uncsia (IIpU OTCYTCTBIU PEIIEeHNs )
BepHbiii orBer 6e3 060cHOBaHUsI (¢ HEBEPHBIM 0O0OCHOBAHIEM ) 0 6am10B
OtcyTeTBre 060CHOBAHME TETIOCTH KOOPNHAT BCEX 6asLT He
paccMaTpUBAEMbIX TOYEK HOHM>KAETCS

d—1 bd—1  cd—1

+ + =d.
a+1 b+1 c+1
Hatidume 6ce 3nauenus, Komopoie MOMCEM NPUHUMATG YUCA0 d.

10.5. Ilycmo a, b, ¢ u d — HamypasvHblE YUCAG U
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Pemmenue: IIpeobpasyeM ypaBHeHIe PABHOCHILHBIM 0OPA30M:
ad—1 bd—1 ecd—1

=d
a+1 + b+1 * c+1
d+1 d+1 d+1
— d— - =d
a+1+ b+1 c+1
1 1 1
2d=(d+1
(d+1) a+1+b+1+c+1
2d 1 N 1 N 1
d+1 a+1 b+1 ec+1
2 1 N 1 N 1
d+1 a+1 b+1 ec+1
1 1 1 2
+ + + 2.

a+1 b+1 c+1 d+1
Tak Kaxk Bce mepeMeHHbIe — CyTh HATYPAJbHBIE UHC/IA, KaXK/Iasd M3 TPEX MePBBIX
Jipobeit JteBoit uactu He mpeBocxopuT 1/2. [losToMy jiist BBIOJIHEHNS paBEHCTBA HEOO-

1 1
XOJMMO YCJIOBHE > 2—3-5 = — orkyna d < 3, 1o ectb d € {1, 2, 3}. [Tokazkem,

d+1 2
9TO BCE TaKWe 3HAYeHUsT d MOXKET MPUHUMATD.

d = 3 pocruraercs npu a = b = ¢ = 1. (JIpyrux BapuaHTOB HET, YTO JIOKA3ATb
HECJIOXKHO, HO He TpedyeTcs. )

d = 2 jocruraercsi, Hanpumep, ipr ¢ = b = 1 u ¢ = 2. (Ecrb emg jBe Tpoiikn,
OJIy YaFOIIIecs] U3 IIPHBE/IGHHON ePeCTAHOBKOI 3HAUEHNIT HeN3BECTHBIX. )

d = 1 BO3HUKAET B HECKOJILKUX ciydaax. Hampuwmep, pu ¢ =6, b= 2, a = 1 wm
npu b =c =3, a = 1. A Bcero rakux ciyuaen 10.

Otser: d € {1, 2, 3}.
Pexomendayuu no nposepke:

ecTb B pabore OaJLIBI

BepHnblii 060CHOBaHHBIIT OTBET 7 6asioB
Hoxkazano, uro d < 3, HO He 000CHOBAHO, UTO BCe 3HAYEHUS U3 | 3—H OAJLIOB B
mHozkecTBa {1, 2, 3} BO3MOXKHBI 3aBUCHMOCTH OT

KOJIMYCCTBA
000CHOBAHHDBIX
3HAYEHU

ObocHOBAHHO HaiiJIeHBI BCe JOMYCTUMbIE 3HAUCHUsI /i1 d, HO He | 3 Oajuia
JIOKA3aHO, U4TO HET JPYTUX

OB6OCHOBAHHO HAIIEHBI HEKOTOPLIE (HE BCE) JOIyCTUMBIE 2 baJuia
3HAYCHUSA JJIst d

Bepubiit orBeT 63 060CHOBAHUS 1 6aJut
HoxkazaresberBa Toro, 9to d < 3 HET, HO €CTh CYIIECTBEHHbBIE +1 6asun

IIPpOABUZKEHU A B 9TOM HallpaBJICHUN
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10.6. Ha 3asode pabomarom posrno 217 owcenwun, cpedu xomopoir 17 Opronemox, a
ocmanavroe 200 — 6aondunru. Ieped Hosvim Todom 6ce onu nokpacusu c60u 6040CHL,
u Kaotcdas ud amux orcenuun Hanucanra 6 «Konmaxmes damusuu posno 200 owcen-
WuH 3066000, NO €€ MHEHUN, MOYHO ABAANWULCA OAoHOuRKaMU. TIpu smom kadcdas
u3 OPIOHEMOK YKa3aAa BEPHO BCET DAOHOUROK, G KaxHcOas OAOHOUHKA MO2AG YKA3AMD
HA K020 Y200Ho, Kpome cebs. Jlokascume, 4mo na 0CHOBAHUY IMULT JAHHHLE MONHCHO
8uLABUMD MO Kpatinet mepe 13 6a0HIUHOK.

Pemtenne: [lo yemoBuio 3ajiaun Bepubiii crincok Beex 200 ostongunok Oyjer B «Kown-
TakTe» POBHO Y 17 cOTPY/IHUIL 3aBOjIa: OPIOHETKU HAIUIIYT UMEHHO ero, a OJIOH/INHKA
ero He HAIIUIIET HUKOIJIA, TaK KAK B IIPOTUBHOM CJIydae OHa JIOJIZKHA Obl1a Obl yKa3aTh
B HEM U cebs. SHAUWT, ec/ii HEKOTOPBI CIICOK BCTpedaercst He 17 pas, a Jiroboe jpy-
roe KOJIMIECTBO, TO OH HEBEPHLIil, N €ro cocTaBmia OJoHaNHKa. YO0epémM Bee CIMCKH,
KOTOpBbIe BeTpedatorest poBao 17 pas. Ocranercs 217 — 17n criuckos. 217 — 17n > 0,
nosromy 1 < 12 (MBI IOMHUM, UTO 1 — YUCJIO HATYpaibHOe). Toraa ocTanocs He MeHee
217 — 12 - 17 = 13 cimcKoB, U Mbl BBIYHCIIIN He MeHee 13 ux aBTOPOB-OJIOHINHOK.

Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
Bepnoe jrokazarebcTBO 7 basuioB
ObocHOBAHO, YTO BEpHBI CIUCOK OJOHIMHOK BCTPEIACTCS 4 baia

poBHO B 17 cruckax (6€3 JaabHEHIIero npojiBHzKeHs)

ObocHOBAHO, UTO BEpHBIN CHHUCOK OJOHAMHOK BCTPEUAeTCst X0Tst | 2 Gasuia
Ob1 17 pas (6e3 JajibHEHIIero mpoJIBUzKeHNs! )

WmeeTcst TOJIBKO naed onpesesdaTb 6HOHLLHHOK, KaK aBTOPOB 1 6asn
HEBEPHDBIX CIIMCKOB

JIrobble ujen, He BeAyIIIe K JOKA3aTEIbCTBY He OIEeHNBAIOTC
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MyunununanabHblil 3Tan Beepoccuiickoii osmmmnua b
IIIKOJIbHUKOB II0 MaTeMaTuKe
B 2015—-2016 yuebHOM roay
11 xmnacc
Bpems svinoanenus 3adanuti — 4 4aca

11.1. ITpusedénnmidi weadpammviti mpéxuren y = x° 4+ ax + b umeem xopramu Oeti-
cmeumenvuvie wucaa t u s npuuém —1 < t < 0. Jokaocume, wmo ecau npubasumy x
xoagppuvyuernmam a u b xopens t, mo nosyuerHvll Mpéxuier maksce bydem umemv
064 PABAUNHOIT JeTCTNEUMEAVHLT KOPHA.

Pemenne: ITo teopeme Buera b = t-s, a = —t — s. Torma moyydeHHbIii TPEXUIEH
umeer Bug g(x) = 22+ (a+t)x + (b+1t) = 2> — sz + st +t. Ero juckpumunanT pasen
D =s*—4dst —4t = (s —2t)> —4t(1 +t) > —4t(1 + t). Taxk kak —1 < t < 0, TO
—4t(1++¢) > 0, 3HAIUT JUCKPUMHUHAHT HOBOTO KBJIPATHOIO TPEXUICHA TOJOKHUTEIEH,
UTO JIOKA3BIBAET YTBEPZKICHUE 3aJ1a4H.

Pexomendayuu no nposepre:

ecTb B pabore 6aJ1IIBI
Bepnoe j1okazaresibeTBo 7 6asLIoB
BepHo BbINICAH JUCKPUMIHAHT HOBOTO TPEXUIEHa (depes JiBe 4 baa

IIepeMEHHbIE),
YKazaHa CBS3b MKy UncaaMu a, b, t n s (Teopema Buera wimm | 1 6asnr
dopmybr KOpHEDT )
YTBep:KieHIe MTPOUJLIIOCTPUPOBAHO HA IIPUMEpax 0 baJjutoB

JI100bie BBIKIAIKE, He BEIYIIe K JOKA3ATEIbCTBY

HO HE JOKa3aHa €ro II0JIOZKUTEJIbHOCTDL

HE OIICHUBAIOTCA

11.2. ITycmo a, B u vy — naockue yeav, mpérepartozo yeaia. lokaxcume, 4mo wucia

o .
sin o, sing u sin o feasromes OAUHAMU CTNOPOH HEKOMOPO20 MPEY2ONLHUKG.
Pemenue: Ilycrs Bepumna yria — touka O. OTaokuM Ha BeeX péOpax JaHHOIO
TpéxrpaHHOro yria pastble otpeskt OA = OB = OC = 1/2 u paceMoTpum TeTpasip
OABC'. 3 TpeyrojibHUKOB, 06pa3yIonux ero 60KOBble I'PaHu, JIErKO (Halpumep, 1o
TeopeMe KOoCHHycoB) HaxojaTest orpesku AB, AC u BC. 91n 0Tpe3Kn 0KasblBAIOTCSA

L 0
pPaBHBIMIU Sin —, sin 5 u sin 5 U3 mux cocrasien TpeyroabHnk ABC. YTBep:KaeHue
JTOKa3aHo.
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Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
Beproe mokazaTebcTBO 7 6aJI0B
B npunnumnmanibio BepHOM JIOKA3aTeIbCTBE HMEIOTCS 6 GaJsuioB
apudMeTnIecKne Wi TPUTOHOMETPUIECKNe MOTPEITHOCTH
Unmeercst ujest (He peasin30BaHHasi) TOJTYIHTH TPEYTOJBHUK C 2 basa
JUINHAME CTOPOH, IIPOTIOPIIMOHAILHBIMU CHHYCAM TOJIOBIHHBIX
YIJIOB
YTBep:KieHre MPOUJLTIOCTPUPOBAHO HA IIPUMEpax 0 6aJioB

JI1obbie paccyzkienusi, He BeIyIie K PEIIeHIO He OIeHUBAIOTCS

11.3. Bcee 100 namypasvhoir wuces om 2 do 101 pazbuau na dee epynnove no 50 wuces 6
Ka21cdotl. Hucaa 6 Kaorcdoti epynne nepemmoNcul, U 064 NOAYYEHHILT NPOU3BEIEHUA
caoorcusu. Jlokasicume, wmo ama Cymma — COCmMasHoe YUCAO.

Pemenune: SaveTum, 4T0 B pe3y/ibraTe OIMMCAHHOTO JCHCTBHS BCET/IA ITOJIYUNTC Ha-
TypaJsbHoe uncio, bosbinee 101. Bosamoxkubl jBa ciytas.

1) B xaxxoit rpymme ecrb uérnoe ducsio. Torga npousseenne quces B Kax 0l u3
I'pyIIl 4€THA, KaK U CyMMa 9TuX Ipon3sejiennii. Yérnoe unciio, 6osbiiee 2 — cocras-
HOe, YTBep:K/IeHIEe B 9TOM CJIydae JOKa3aHo.

2) Bce uérhble uncsa nonaau B ojHy rpymmy. Torjga (tak kak B HabOpe Y8THBIX
guces1 poeHo 50) OJ[HA U3 IPYII COJEPKUT BCe YETHBIE THCJa, BTOpas — BCE HEUET-
Hble. B KaxkjI0if rpyIiie, cej0BaTeIbHO €CTh Ync/Ia, KpaTHbe 3 (MOXKHO aHAJIOTHIHO
PacCyKJIaTh ¢ JeJUMOCTBIO Ha b, 7, U T. JI.); TOrJa KayKjoe U3 [IPOU3BEIECHU, TaKkKe
KaK M UX CyMMa ToxKe JiejnTcd Ha 3. Harypasibnoe uuciio, GoJibliiee 3 u Jiesisiieecst
Ha 3 — cOoCTaBHOe. Y TBepXK/IeHUe JI0Ka3aHO U B 9TOM CJlydae TOXKe.

Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
Beproe jrokazaTebcTBO 7 6aJ110B
B npuBenénuoM J10Ka3aTeIbLCTBE HE PACCMOTPEH 3 basuia
[IPUHIAIINAJIBHO BaKHbII ciryvait
VTBepKIeHNe TPOMLTIOCTPIPOBAHO Ha MPUMepPax 0 6asutoB

11.4. Pewume ypasnenue 2V + 5V3HY = 377 4 47V,

Pemenne: O6s1acThb JIOIMYCTUMBIX 3HAYEHUIT yPABHEHIs OIIPEJIE/ISIeTCs By M YCIIOBH-
avi: zy > 0 un z +y > 0. I3 nepsoro ycjoBus ciejyer, 4ro JiO0 CPei dnucesn x
u y ectb uncyo 0, ubO 3TH JBa YHUCJIA OFHOIO 3Haka. VI3 BTOpOro ycjoBus BUIIHO,
9TO CJIydail, Korja oHu 0b6a OTPUIATETHHBI, HEBO3MOKEH; TAKYKe HEBO3MOYKEH CJIYUai,
KOTJIa OJIHO U3 YHCEes OTPUIATE]IBHO, & BTOpoe paBHO Hyso. SHaunt x > 0 u y > 0.
Torna 37 <3°=1,4Y<4°=1, 13" +47Y <2, IpuuéM PaBEHCTBO JOCTHTACTCH
tonbko npn & =y = 0. C apyroit croponsl, zy > 0, nostomy 2V¥ > 20 = 1. Taksxke
VIR > 50 = 1 smaunt, 2V7 4+ 5VFHY > 2. TakuM 06pasoM, JIeBasl HacTh JIAHHOTO
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YpaBHEHUsI HE MEHbIIIE ABYX, a IIpaBasd — HE 0oJIBIIe JABYX. TOF}I& oHH 00e PaBHbBI 2,
9TO JOCTUTACTCA PN T = Y = 0, 1 TOJILKO IIPU TaKOM YCJIOBUU.

Otser: (0; 0).
Pexomendayuu no nposepre:

ecTh B pabore 0aJLIIBI
Bepmprii obocHoBaHHbBII OTBET 7 6aJLI0B

XoJ1 peliieHust BepeH, HO KaKie-TO U3 HePABEHCTB, Jinbo a), jiubo | 6 Gaios
6) yu6o O/13, omunbouHO 3alUcalbl, KAK CTPOrHE; C yUETOM
9TOrO CJIeJIaH BBIBOJL 00 OTCYTCTBUU DellleHnii HePpABEHCTBA
Jlokazambl jiBa HepapencTsa a) 2V + 5V > 2 i1 6) 5 6asuioB
37% 4+ 47Y < 2, HO P HTOM JIOO CJIeIaH HEBEPHBIi BBIBOJI, UTO
HEPaBEHCTBO PEIICHU He nMeeT, JInbo He 000CHOBAHO, UTO
PABEHCTBO JIOCTUTAETCS B €JIMHCTBEHHOM ciiydae ¢ =y = ()

JlokasaHo OJIHO U3 JIByX HEPABEHCTB a) Wil 6) [peJblILyIero 3 baa
MyHKTA

Bepuo naiijiena Tosabko O3 ypasaeHust 1 6asn
BepHbiii orBer 6e3 060cHOBaHMHsI (¢ HEBEPHBIM 0O0CHOBAHIEM ) 0 6aJsuioB

JIiobnie BBIKJIQJIKM, HE BEAYIINE K PDCHICHNIO HE OICHNBaIOTCs

11.5. Yepes mouxy M enympu xpyea paduyca r ¢ yenmpom 6 mowke O nposesu dee
nepnenduryAspHoIe Topdvl. M3secmuo, wmo cymma k6adpamos OAur 3mux Topd PasHa
m?. Hatidume dauny ompeska OM .

Pemenne: O6o3naunm 1nposeiéHube XOp/ibl Kak AB u

C CD wu onyctum Ha Hux neprenuky/ispst OF u OF co-

Y A‘ B OTBETCTBEHHO (CM. pucyHOK). Hersipéxyronpauk O EM F
SIBJISTETCST TIPSIMOYTOJIBHIKOM, [O3TOMY BBIIOJTHSIETCS Pa-
sercrso OM = OE? + OF2. Touka E — cepenuna Xop-
gt AB u u3 rtpeyrosbiuka AOFE 1o teopeme IMudaro-
pa AB = 2AE = 2v/r2 — OE?. Otciona OE? = r? —
0,25AB?. Ananornuno nosiydaem OF? = r? — 0,25CD?,

3HAYUT,

b OM = \/OE? + OF? =

K pemennio 3aja4qn 11.5
=/r2—025AB%+ 12— 0,25CD? = \/2r2 — 0,25m>.

3ajiaua pereHa.

Otrser: OM = \/2r2 — 0,25m2.
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Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI

Bepublit obocHoBanublil 0TBET 7 6aJsIoB
Xoyg1, pellieHusi BepeH, HO TOJIydeH HeBEPHBI OTBET TOJILKO M3-3a | 6 6asuios
apnudMeTnIecKx ormmboK

VeoBue 3a/1a91 BEPHO 3aINCAHO B ajrebpandeckoii popme 3 basia
(4epe3 BEKTOPbI, KOOPUHATDHI, TPUIOHOMETPUIeCcKHe (DYyHKIUN
n T H.), HO IOJIydUBIIAACA aﬂre6pqueCKaH 3aJjada He pelieHa

PaccmoTpen ToJIbKO 9acTHBIN CiIy4aii, KOrja XoTd Obl O/lHA 13 2 baJia
XOP/I SIBJISIETCST [INAMETPOM

Bepubiiit oTBer 6e3 060CHOBaHUsT (¢ HEBEPHBIM 0O0OCHOBAHIEM ) 1 6asn

11.6. Ha 3asode pabomarom posno 217 owcenwun, cpedu xomopoir 17 opronemox, a
ocmanavroie 200 — Gaondunru. Ieped Hosvim Todom 6ce onu nokpacusu c60u 6040CHL,
u Kaotcdas ud amur orcenuun Hanucana 6 «Konwmaxmes damusuu posno 200 owcen-
WUH 3046000, NO €€ MHENUIO, MOYHO ABAMOUULCA Oaondunkamu. TIpu smom kascdas
u3 OPIOHEMOK YKa3aAa BEPHO BCET DAOHOUROK, G KaxHcOas OAOHOUHKA MO2AG YKA3AMD
Ha K020 Y200Ho, Kpome cebs. Jlokascume, 4mo na 0CHOBAHUY IMULT JAHHHLE MONHCHO
8uLABUMD MO Kpatinet mepe 13 6A0HIUHOK.

Pemtenue: [lo yciosuio 3ajaun Bepubii crimcok Beex 200 6sonaunok Oyner B «Kom-
TakTe» POBHO y 17 COTpY/HUIL 3aBOjIa: OPIOHETKU HAIIUIIYT UMEHHO €ero, a OJIOH/IMHKA
ero He HAIUIIET HUKOIJIA, TaK KAK B IIPOTUBHOM CJIydae OHa JIOJIZKHA Oblia Obl yKa3aTh
B HEM U cebs. SHAUWT, ec/in HEKOTOPBI CIICOK BeTpedaercst He 17 pas, a Jiroboe jpy-
roe KOJIMYIECTBO, TO OH HEBEPHLIil, I €ro cocTaBmaa OMoHaNHKa. YOepéM BCe CIMCKH,
KOTOpBIe BeTpedatorest poBao 17 pas. Ocranercs 217 — 17n criuckos. 217 — 17n > 0,
nosromy 1 < 12 (MBI IOMHUM, UTO 1 — YUCJIO HATYpabHoe). Torma ocranoch He MeHee
217 — 12 - 17 = 13 cumcKoB, U Mbl BBIYHCIWIN He MeHee 13 uX aBTOPOB-OJIOHIMHOK.

Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
Bepnoe jrokazaresbcTBO 7 basuioB
ObocHOBAHO, YTO BEPHBIH CIUCOK OJOHJMHOK BCTPEIACTCS 4 baia

poBHO B 17 criuckax (6€3 JaabHeRIIero npojiBHzKeHus)
ObocHOBAHO, UTO BEPHBI CIUCOK OJIOHJITHOK BCTPEYAETCst XOTs | 2 aJiia
6b1 17 pas (6e3 masbHeHIero mpo/BUZKeHNs )
nmeeTcst TOJIBKO nziest ONpeiesiTh OJOHINHOK, KaK aBTOPOB 1 ann
HEBEPHBIX CIIICKOB

JIrobble ujen, He BeAyIIIe K JOKA3aTEIbCTBY He OIEeHNBAIOTCS
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