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JIuctok 16. PaBeHcTBa 1 HEpaBEeHCTBA
B nmauase 3aHsaTHS pEKOMEHIyeTCs PA300paTh CASIYIONINE 3aIan:

e BouytenTs mosHBI KBagpaT B BBIPAYKEHHUAX: a) 22 + 10z + 9;
6) 22—z — 2.

e Permurs ypasmenus:: a) 22 — 9 =0; 6) 22 —x — 2 = 0.
e Jlokazarh HepaBeHcTBa: a) —x2—2r—1 < 0; 6) 22+102+30 > 5.

Bo ecex sadavax wuorce aamunckumu byxeamu a,b,c, ... 0603nauerv
NPOU3BOALHBIE DeTICTNEUMENDHBIE HUCAL (€CAU HE YKA3AHO UHOE).

ITycTb o — MpPOMU3BOJIBLHOE JEHCTBUTENLHOE YUCI0. UTO MOKHO CKa-
3aTh 0 3HaKax wucenm: —x; r — 1; 1 —x; 225 (v — 1)%; 23; 22 22! (n
— HaTypaJbHOe Yuciio)?

Omeem. —xr MMeeT 3HAK, IMPOTUBOMOJIOXKHBIN 3HAKY 4YHCJIA T
r — 1 Gospine HyAd, ecan r > 1, 1 MeHbIIIe WX PABHO HYJIS,
ecsim ¢ < 1; 1 —x uMeer 3HAK, MPOTUBOIOJIOXKHBIN 3HAKY YHUCJIA
r—1 (npeapaymii myHKT); 22 Bcerga 60JIbIIe U paBHO HYJIS;
(x — 1)? Toxke Bcerga GoJIbIlle WM PABHO HyJIs; 2° MMeeT 3HAK
n pcerma GoJIbIlIe MJIM PABHO HYJIS,
z?"*t! ymeer 3HAK Takoil YKe, KaK YUCJIO Z.

TakKoil ke, KaK YWCJIO T; T

Pewenue. Bee 3HAKE BBIBOASTCSA PACCYKJICHUSIMHU U3 CTEIIEHEH U IIpo-
creiimux HepaBeHCTB. CyIeCTBEHHO, UYTO YETHASI CTEIEeHDb JII00Oro 9mc-
Jia, BCerjia HeOTPUIATEBHA. O

o lIKONBLHUK He 3HAET, 4YTO HejaTh.

o Ecau ne noaywaemes cpasy damsv obuuti omeem, nonpobyiime nonoo-
CMABAAMY PASAUMHBIE YUCAL HE MECTNO X, YMOObL Y2adamb HEKOMOpPLLe
3AKOHOMEPHOCTIU, 6 TOMOM CHOPMYAUPOSAMD 06UWUT OMEem.

a) Ilycts a < b. Bepno mm, uto a? < b*? 6) Ilycts a? < b?. Bepmo
am, aro a® < b3?

Omsem. a) Her; 6) Her.



Pewenue. a) Kourpupumep: a = —2,b = —1; 6) Kourpupumep:
a=—-1,b=-2. O

o llkoIbHUK He 3HAET, YTO OejaTh.
e [Tonpobytime nodcmasaams pasisudHble NaAPbl YUCEA M MECTNO 4 U b.
A ecau nodcmasaams ompuyamenvHvie YUcAa?

IIycts a < b < c. Kakue us cienyomux JIBOMHBIX HEPABEHCTB BO3-
MOZKHDIL:

a) a? <b?<c%6)b <c?<aB) b <a?<ctr) a? <<
n) ¢ < b <a®?.

Omeem. a) Bo3amoxkHO; 6) BO3MO>KHO; B) BO3MOXKHO; I') HEBO3-
MO>KHOj; 1) BO3MOKHO.

Pewenue. a) Tlpumep: a = 1,b=2,¢=3;6) a = —-100,b = 1,¢c = 2;
B) a =—2,b=—1,¢=100; r) B nannom nmyHnkre KBajparTsl dynces b u
€ yIOPsI0YUEHbI HE TaK, KAaK CaMU TU YuCaa. Takoe BO3MOYKHO, TOJIHKO
ecim b < 0, HO Torma m a < 0, a Tak Kak Ipu 3ToM a < b, To mocje

CMeHBbI 3HaKa 9TO HEPaBEHCTBO COXPAHUTHCs He MoxkeT. 1) IIpumep:
a=-3,b=-2,c=—1. O

o lIKOJIbHWK He 3HAET, YTO HNeJaTh.
o [Tonpobytime nodcmasasmd PAAUYHBIE YUCAG U NOUCKGMS NPUMEDDL.
B nynxme 2) mootcno nodckazamo paccysicienue co CMenamu 3HaAKOS.

[IpecTaBbTe BRIPAsKEHNA B B TOJTHLIX KBAJPaToB: a) 22421 +1;
6) 22 + 6z +9; B) 1622 + 8z + 1; 1) 4u? — 20uv + 25v%; 1) a® + b* +
c? + 2ab + 2bc + 2ac.

Omeem. a) (x + 1)% 6) (z + 3)% B) (4o + 1)% 1) (2u — 50)%;
) (a+b+c)

Pewenue. Bo Bcex myHKTaxX UCIoab3yercs GopMysia KBaIpaTa CyMMbI.
B mocnennem mynkTe — opmysia KBajpaTa CYMMBbI JIJIsT TPEX cJrara-
embix: a2 + b? + ¢ + 2ab + 2bc + 2ac = (a + b)? + ¢ + 2¢(b+a) =
(a+b+c)2 O

o [[KonmbHUK He 3HAET, YTO HOeJaTh.



e Bcnommume npumepnl, pasobpannvie 6 navane sanamus. Kax evide-
AAMB NOAHBLE Keadpam? Ymo bydem ksadpamom mepeozo caa2aemozo,
YmMo — K6adpamom 6mopozo, 4mo — YOGOEHHbLM NPOU3EEOEHUCM TED-
6020 U 6MOP0207?

JIoKasKuTe HepaBeHCTBA IPH BeeX 3HAYCHUAX MePeMeHHbIX: a) T2 —
204+1>0;6) —422 —4r—1<0;B) 22 +62+10 > 1;1) (v —y)(y —
r46)—9<0; x) u? — 2uv + 202 +20 42> 0.

Pewernue. Bo Beex IyHKTaX UCIOIB3YeTCs BbICJICHNE [OJIHOTO KBapa-
Ta 1 CBOHCTBO HEOTPUIATEILHOCTH KBajpaTa: a) 22 —2r+1 = (z—1)% >
0;6) 422 —4r—1=—(22+1)2 < 0;B) 22+62+10 = (z+3)2+1 > 1;
r) (@—y)(y—z+6)-9=—(z—y)*+6(z—y)—9=—(z—y—3)* <0;
n) u?—2uv+202+204+2=(u—v)?2+ (v+1)2+1>0. O

o lIKOJIbHWK He 3HAET, YTO HEJaTh.
e [lonpobyiime 6videaumsd noanvill k6adpam (803MONHCHO, CO 3HAKOM
MUHYC) UAL 0a2HCE HECKONLKO NOANDIT KEAOPAMOG.

@ a) JlokaxmuTe HepasencTso a’ + b > 2ab. Korma omo obpamaercs
B paBeHCTBO?

6) [lepumerp npsimoyrosbHuKa paset 4. Kakyro HanboJIbIIIy o II0Ia/b
OH MOKET UMETh?!

Omeem. a) Ilpu a =b; 6) 1.

Pewenue. a) a®>+b* > 2ab & a®> +0?> —2ab> 04 (a—b)? > 0. B
paBeHCTBO obpalnaercs Ipu @ = b, 4To ciledyeT u3 BHIYHCIICHNUIL.

6) Ilycrs croponbl npsiMoyroibHuKa paBHbl a u b. Torma no yciaouio
a+b = 2, u HamO HANTH MaKCHMaJIbHO BO3MOXKHOE 3HAUEHUE IIPOM3-
Bejlernst a - b = a - (2 —a) = 2a — a®. JIjist 3TOrO BLIJEIUM OJTHbIIL
kBagpar: —a’ +2a = —(a®* =2 -a+1—1) = —(a — 1)> + 1, 10 ecTb
MaKCUMYM JIOCTUTaeTcs Ipu ¢ = 1, m BoToM citydae a = b =1,a 5 = 1.
Jpyruvn cioBaMu, HanOOJIBIIYIO IUIOMAAL CPeIN IPAMOYTOJIBHUKOB C
JIAHHBIM IEePUMETPOM HMeeT KBaJIPAaT. O]

o lkONBPHUK He 3HAeT, 4YTO OejaTh.
e B nepsom nynrme nonpobytime neperecmu 6cé 8 00HY 4acmbv U npu-
MEHUMD POPMYABL COKPAULEHHO020 YMHOHCEHUA. G GO BMOPOM NYHKITE



nonpobytime 3adamov niowadv Yepes 00HY NEPEMEHHYIO U HATIMU MAK-
CUMYM.

Pemmmre ypasnenusi: a) (z — 1)2 = 0; 6) (z — 1)% + (2y + 5)* = 0;
B) 2’ =1;r) (z—-1)2=1; 1) 22+ 62 +8=0.

Omeem. a) x=1;6) v =1,y =—-5/2; B) x = £1;r) z =2, = 0
n) r=—4,r=-2.

Pewenue. a) KpaJapar BbIpaykeHUsI paBeH HYJIIO TOTJa U TOJIBKO TOT/IA,
KOTJIa caMoO BbIpazkeHue obpamiaercs B 0 (B JaHHOM ciiydae — [PH T —
1 =0, To ecrb x = 1). 6) Cymma KBaJpaToB paBHa HyJO TOLJIA U
TOJIBKO TOTJIa, KOTJa KaXKJIblil KBaJpaT paBeH HY/It0 (MHaYe XOTst Obl
O/IUH U3 HUX IIOJIO?KUTEJIEH, U CYyMMa 1'[O.J'IO)KI/ITQ.HI)H&)7 TO €CTb ITpnu (.’L’ -
1)2=0wu((2y+5)?)? =0, orkyna z = 1,y = —5/2. B) Ilepsrrit crioco6:
IIepeHecTu €JIMHUIIBI B JIEBYIO 9aCTh U PAa3JIO2KUTH Pa3HOCTb KBaJIpaTOB
Ha MHOXKHTeJ M. BTOpoil crocob: Joranarbesi, YTO MPU BO3BEJIEHUU B
KBaJ[paT eJIUHUILY JAI0T ToJibKo unciaa 1 u —1. r) Ksagpar uncia paBen
1 Torma m TOJILKO TOrJa, KOrJa YHCJIO paBHO +1, u3BjieKaeM KOpEeHb U
peliaeM JiBa JIMHEHHBIX ypaBHeHUs. JI) Bblje/isieM MOJHBIA KBaJpar:
22 +62+8=224+6x+9—1= (v+3)%—1, a nanee neiicTEyeM Kak B
MPEJIBLIY X TYHKTAX. O

o lIkONBHUK He 3HAET, 4YTO HejaTh.

o [Ipu KaKUT YCAOBUAT KEAOPAM BLPAHCEHUS PaseH HYyaw? A cymma
deyx xeadpamos? A npu KAKUL YCAOBUAL KEAOPAM SbIPAHCEHUS PAGEH
17

a) Jlokaxute HepaseHcTBO a’ + b2 + c? > ab + be + ac. 6) Korma
OHO OOpalaerTcs B paBEeHCTBO?

Omeem. 6) a=b=c.

Pewenue. a) YmuoxuM Bed Ha 2: 2a2 + 2% + 2¢% > 2 - (ab + be +
ac) = 2a? + 2b% + 2¢? — 2ab — 2bc — 2ac = (a — b)2 + (b —¢)? + (a —
c)? > 0. 6) CymMa KBaJpaToB PaBHO HYJIO TOTJA U TOJIHLKO TOTJIA,
KOTJIa KayKJ0e CJIaraeMoe PaBHO HYJIIO, TO €CTh M3 BBIPAYKEHUs BBIIIE
noJydaem, 4ro a = b = c. O

o [[KonmbHUK HEe 3HAEeT, YTO HOejaTh.



e [leperecume 6cé 6 00my cmopory u ymroocome Ha 2. Mootcho au 6ot
deaumv noanbitl Keadpam 6 nosyueHHom svipastceruu? A npedcmasumo
€20 Kax cymmy Keadpamos?

@ Hoxazxure nepasenctso: a* + b* + ¢* > a?b? + v2c? + c2a?;

Pewenue. Crenaem 3ameny a; = a2, by = b%, ¢; = ¢ u mojyauM Hepa-
y ) ) y

BEHCTBO UX IIyHKTa a) 337490 8. t

o [[KONBbHUK He 3HAEeT, YTO HejaTh.
e Hatidume cpedu npedudywux 3a0ay Kaxyo-Hubyds 3a0a4y, noToHcyo
na amy. Kax amy sadawy ceecmu k yorce peuwénmnot?



JIncTtok 17. KomburaTopuka — 1

Onpenenenune. Yuciio criocoboB BEIOPATE U3 1 PA3IUIHBIX [IPEIMETOB
k tpeameToB (MOpsiIOK, B KOTOPOM OHU BBIOUPAIOTCSI, HEBAYKEH ) HA3bI-
BaeTCA YHCJIOM coueTanuii u3 n 1o k u obosnauaercs CK (wmraercs <1
U3 9H 10 Ka» ).

Ilonb3ysich TOMBKO OIpeJiesIeHneM, JOKAXKHUTe CJEMYIONIe paBeH-
cTBa!

a) Cp=Cp =1

6) C, =Cp —1=n;

) Céf :C]g—l’“; k+1
P) Cn+0n+ = n—i-l;

n) CO+Cl4C2 . 4 Cn 4O =2m,

Pewenue. a) CO u C" — 3T0 KOJIMIECTBO CIIOCOOOB BHIOPATD U3 1 00b-
ektoB 0 miu Bce. Ho cresraTh Mbl MOXKEM JIUIIL OJHUM CIIOCOOOM.

6) C! — 370 Ko/IUeCTBO CIOCOGOB BHIGPATH U3 N OOBEKTOB 1, TO ecTh
MBI MOYKEM BBIOPATDh KarKIblil M3 HAIMUX OOBEKTOB, U 9TO KaK pa3 Oy-
JIyT BCe BapHAHTEL, Bcero nosyvaercs n. C) —1 — aHAJIOTMYHO, TOJIKO
Tenepb MblI BbIOHpaeM n crocobamu 1 0O0bEKT, KOTOPBLIH He OyaeM uc-
[TOJIb30BATH.

B) C"% — 370 KOMMYECTBO CNOCOBOB BBHIGPATH U3 N OOLEKTOB k, KO-
TOpBIE MbI GyJIeM HCIO/B30BaTh, a CK — 310 KOMIYeCTBO CITOCOGOB BLI-
6parb n3 Tex kKe N 06bEKTOB k, KOTOPBIE MBI HEe Oy/1€M HCIIOIb30BATh(B
9TOM CJIydae MbI UCIOJIB3YEM BCe, KpOMe k BBIODAHHBIX, & 9TO KaK pa3
n—=k.)

r) IIpeamonoxxum, aro Ham n3 n + 1 gereil B Kilacce Hy?KHO BBIODAThH
k + 1, koTopble ToeyT Ha SKCKypcuto. Torna Cf{ﬂ — 9TO KOJIMIECTBO
c110co00B, KOTOPBIME Mbl MOXKEM UX BbIOpaTh. Terepb Bo3bMeEM IpPOU3-
BOJIBHOTO pebeHka B Kitacce. Hanpumep, Bacio. Bacst moxer moexaThb Ha
9KCKYPCHIO, & MOYKET He I0eXaTh. EC/n OH I0e/eT, TO OCTAHETCs EIe
BLIOPATH k PeBsT U3 1 OCTABIIMXCS, 9T0 MOXKHO cenarh CF criocobam.
Ecan Bacs He moemer, HaM IpUIeTcs U3 OCTABIINXCS 1 BeIOpaTh k + 1
IIKOJILHUKA, 3TO KaK Pa3 C’ﬁ‘H = Cﬁi} crtocoboB. Takum 0bpazom, MbI
[EPEYUC/IUIN BCe BAPUAHTHI U KaK Pa3 IMOJIyIuaIn 00a cjaraeMbIX B Jie-



BOIl YacTU PaBEeHCTBA.

) Ham Hy»kHO mocunTarh Koam4decTBo CriocoboB BeIGpaTh U3 N 00bEK-
TOB KaKO€ yIOIQHO KOJUIECTBO 00BEKTOB. PaccMOTpUM IEpBbIi 00bEKT
— €I'0 Mbl MOZKEM B]:>I6paTI)7 a MOXKEM He BI)I6I/IpaTI), 9TO JABa BapHUaHTa.
Bropoit 06beKT MBI TaK:Ke MOKEM BBIOpATEH WM HE BHIOpATHL — 9TO €IIle
JiBa BapuaHTa. AHAJOMMYHO C OCTAJbHBIMU OObeKTaMu. IToObI moCcUn-
TaTh PE3YJILTAT OCTACTCS BBIUYUCIUTE: 2 - 2 - ... - 2(n pa3)= 2". O

o lIKOJIbHWK He 3HAET, YTO OeJaTh.

o [Ipedaootcume emy OAs MANEHDKOL0 KOAUHECTNEA NPEOMEMOE NOCMOM-
pemsv, wmo amo ece 3a muooicecmaa. Chavana das 1 obsexma, 3amem
oan 2, 3 u 4. IHowemy onu pashv?

a) CkoJIbKO ¢11oco6oB 13 16 nHOIIaHEeTsIH BLIOpAThH KAIIMTAHA TapeJi-
KM, IOMOIIHUKA KanuTaHa u nosapa? 6) CKoJIbKO CII0co60B pacipe/ie-
JIUTH 9TH POJIM MeXKy TpeMsi nHomianerssaamu? B) CKOJIBKO CIIOCOOOB
u3 16 uHouaHersiH BoIOparh Tpéx? r) Ecrb n nHONIAHETSIH, CKOJIBKH-
MU CHOCODAMM MOXKHO TIOCTABUTH kK U3 HUX B OYEPE]b HA MEIOCMOTP
nepest nojiérom? ;1) CKOJBKO CIOCOOOB M3 N WHOILJIAHETSIH BbIOpaTh k
MHOILJIAHETSH !

Omeem. a) 16-15-14; 6) 3-2-1=3l; B) Cj; = 225 1) n- (n—
) (k+1) ks

,U,) Cs _ n(n—l)k'(k—l-l)k

Pewenue. a) Haunem c kamurana. VIm Moxker craTh 0600 U3 Mapcu-
aH, I03TOMY y Hac eTh 16 BapraHTOB. 3aTeM BhIOEpeM MOMOIIHUKA. JI st
JiI060T0 BHIOPAHHOTO KAIllMTaHa Yy HAC OCTaeTCs erle 15 MHOILIaHEeTsH,
KOTOPBIE MOI'YT CTATh IIOMOIITHUKAME. SHAYUT, KAITMCAHA W TTOMOIITHIKA,
MBI BbiOupaem 16 - 15 crocobamu. AajioruaHo, Jiist JIFOOBIM KAITMTAHA
7 TTOMOIIHUKA MbI 14 crocobamu BeIOMpaem mosapa. Mroro: 16 - 15 - 14
criocoboB. 6) Kanmrana mbl BbIOHMpaeM TpeMst cnocobamu(uM MOKeT
crarh J1060it). 3areM JH060MY KAllUTaHy BBIOUPAEM JBYMs CIIOCOOAMU
MOMOIIHUKA, OCTABIIMUIACS WHOIJIAHETSIHUH Oy/eT moBapoM(3/eCh eCTh
posHO oxnuH crocob). [Toxyuaem 3 -2 -1 = 3!(= 6) cnocobos. Taxzke
MOXKHO TEPEYHCJINTh UX sBHO. [IpoHyMepyem HAIUX WHOIJIAHETSH W
OylileM 3aIlliChIBATD IIOMPsi: KAIUTAH, HOMOIMHUK, moBap. llomydaem:
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123,132,213,231,312,321. B) MbI y:ke 3HaeM(IyHKT &) ), CKOJBKO €CTh
c110cobOB BBIOpATH KallUTaHa, MOMOITHUKA U [T0Bapa. DTOT IMIyHKT OTJIU-
JaeTcs TeM, 9YTO HAaM BCE PABHO, B KAKOM IOPSIIKE MBI 3TUX TPOUX BHIOH-
paem. To ecTb, HaM BCce paBHO, BbIOepeM MbI cHadaJia Bacto, a 3aTem Ile-
Tio u Cepexy, nin caadasna Cepexy, a morom yxke Bacio u Ilerro. Kak
MBI TOJIBKO 9TO cuuTaju(IyHKT 6)), ectb 3! coCOOOB pacIpeseuTh
POJIN MEXK/y TPeMsI MHOILIAHETAHAME. A 3HAYNT, MbI KarKJIbIil BApHAHT
nocuntaian 3! pa3. YTo6bl MOy IUTh OKOHYATEILHBI OTBET, Ha 9TO YUC-

J10 Hy2KHO IofiesmTh: Cig = %. r) Dro anasor nyHkra a). [Tepsoro
MBI BBIOUpaeM n criocobamu, Broporo — (n—1)-um crocobom, . . ., k-oro

— n—k+1-um cocobom. Uroro: n-(n—1)-...-(k+1)-k. x) B nmynxre r)
MBI y2Ke BbIOpaJiu k uHoriageTsH. Ho Termepb HaM He BayKeH HOPSIOK, &
paccTaBuTh B ouepen k MHOILUIAHETsIH eCThb k! cr1ocoboB(aHaJIOr IIyHKTa,
6)). Takum o6pason, moaydaem orser: CF = W O
o [[koJIBbHUK He 3HaeT, 4YTO nOeJlaThb.

e Cmoum cHauasa nonpobosamv Ha “ucsax nomenvwe. U na 6oaee no-
HAMHOLL 0bsexmax. Hanpumep, packaiadvsams 6 pad 3 uysemHur Ka-
pardawa uau evbupamsv 3 rwapardawa us 5. Moowcno ewinucamv 6ce
xombunayuu. Heckoavko pas cdesamv "wae"x wosuvecmsy, xomopoe
Ha 1 6oavwWe, NOCMOMPEMD, KAk SMO SAUAEM HA OMEEM.

Ha miockoctn ormedeno 10 Tovuek, 1 HUKAKUE TPU U3 HUX HE JIEIKAT
Ha ogHoil npsamoii. CKOJIBKO €CTh TPEYTOJbHUKOB C BEPIIUHAMU B 9THX

TOYKAX !

3 _ 1098 _ 10!
Omeem. Cjy = 5= = =13

Pewenue. Tak Kak HUKaKHe TpU TOYKH HE JIesKaT Ha OJHON HPAMOIi,
oHn 06pasyoT TPEYrOJbHUK. 3HAYUT, HAM HYXKHO Y3HATH KOJUIECTBO
c11oco60B BLIOpATh TP TOUKK 13 10 JaHHBIX. DTO JeJaeTcss AaHAJIOTHIHO
IIYHKTY JI) 3a/a4u 2. O

o lkoMbHWK He 3HaeT, YTO MejaTh.

o Cxoavko cywecmsyem mpeyzoivhukos, ecau mouek 4¢ A ecau 57
CKoAvKO HAM HYHCHO 8uIOPAMb Mouek, 4mobvl NOAYUUMD MPEY20ND-
HuK? A nouemy Ham 6aNHCHO, WIMO HUKAKUE MPU MOYUKYU HE AEHCAM HA
00n0T npamot?

11



VHonianersine urpaioT B axMaThl Ha JocKe 8 X 8. CKOJIbLKUMHU CIIO-
cobaMy MOXKHO [OCTABUTH Ha 9TY JIOCKY 8 a) pasHbIX, 0) OJMHAKOBBIX
Jlajieit Tak, 9ToOBI OHU He Omn JApyr apyra’

Omeem. a) 8%-7%.62....-21.12 = (81)%; 6) 8.

Pewenue. a) IlepByio j1a/iblo MbI MOYKEM IIOCTABUTH Ha JIIOOYIO0 n3 64
KJIETOK. JIerkKo IpoBepuTh, ITO Kya Obl MBI €€ He IIOCTABUJIN, OHA Oy1eT
6uThb poBHO 14 KJIETOK, a eIlle OJIHy KJIETKY 3aHUMAaTh caMa. SHATUT, JJIsT
BTOpPO# Jamen octaerca 64 — 15 = 49 kneTok. U1 BTOpas n1ambs Takke
ObeT poBHO 14 KJIETOK, & OJIHY 3aHUMAET caMa, HO 2 U3 3Tux 14 KJIeToK
y2Ke ObeT nepBast J1ajbsa, octaercs 12 "HoBbix"KiteTok. U Torma TpeTbio
JIAJIBIO MBI CTaBUM Ha, JitoOyio u3 49 — 13 = 36 kierok. U Taxk maJee.
[Tosryaaem oTBer. 6) DTOT MYHKT OTIMYALTCS OT HPEJIbIILYIIEro TeM, YTO
3/1€Ch JIAJIbU OJINHAKOBBIE, & 3HAYUT, HAM HE Ba)KHO, B KAKOM IIOPSIJIKE
MBI OyJleM UX CTaBUTb. A CIIOCOOOBBI PACCTABUTH 8 PA3HBIX Jiajeil Ha
8 KJIETOK pOBHO 8!, 3HAYUT, KayKIyI0 PACCTAHOBKY OJMHAKOBBLIX JIaJei
Mb1 ocanTanm 8! pas. Orciona nosrydaem orser: (81)2: (8!) =8l O

o [IkoNMBPHUK He 3HAET, YTO OejaTh.

e Cxoavko cnocobos nocmasumbs nepsyio aadvio? A ckoavko ona 6vem,
xaemox? Tozda ckoavko cnocobos nocmasums caedyuwyro Aadoi0?

o [[KONBbHUK He MIOHMMAeT, 4UeM OTIWYAnTCs ABA NYHKTA 3aLadd.

o Mootcro dasa navana paccmasums dee 00uHakosvie U dee padtuie AadbU
Ha docke 2 X 2. Kaxux cnocobos boavwe? A novemy max nosywaemcs?

ﬂ;BeHa,ZLLLaTb MHOIIJITaHETAH PEIINJIN HaBECTUTH 3HAKOMBIX C BeM.HI/I.
Y HUX eCcThb 4 TapejIKi Pa3HbIX IBETOB, B KAXKIyI0 U3 KOTOPHIX BXOIUT
poBHO Tpoe. CKOJIBLKO y MHOILIAHETSH CIIOCODOB PA3MECTUTLCS B 3TUX
TapeKax?!

Omeem. C3,-C3-C8-C3 = (;1))!2)!4

Pewenue. 3amomHUTL TMEPBYIO0 TAPEIKYy — 3TO TOXKE CAMOE, UTO BbI-
O6parh Tpex CayJYalHbIX WHOILUIAHETSH, 3TO Mbl MOYXKEM CJIEJIATh 0(12)3
ciocobamu. Teneps C§ crocobamMu Mbl 3aIlOJIHAEM BTOPYIO TApeJIKYy.
Tperbio 1 IeTBEPTYIO 3ATOTHSIEM AHAJTOTUYIHO. TaK KaK BCE TapesjKn
Ppa3HOIBETHBIE, IMOPAJI0K UX 3allOJTHEHHA BazK€H, a SHAYUT, MBI II0JTyYda-
eM okonuaresbubiit otser: C5y - C3 - CF - O3 [
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o [[KonmbHUK HEe 3HAET, YTO HOejaTh.

e Ckoavko ecmob cnocobos sanosnums nepsylo mapeaxy? A emopyro?
A ux obe?

@ CKOJIBKUME €CTh CIOCOOOB IPOUTH U3 JIEBOW HUXKHEN KJIETKU IIpsi-
MOYTOJIbHUKA 5 X 9 B IIpaByIO BEPXHIOK, €CJIM MOXKHO XOJIUTH TOJIHKO
BBEPX W BIPaBO’

4 _ 8
Omeem. C7y = CTy.

Pewenue. Bcero mam npupgercs caenaTtbl2 maros: 4 BBepX U 8 BIPABO.
Ecnmu Mbr BBIOEpEM, Kakme MO cUeTy Imaru OygeM JiejiaThb BBEpPX, ITO
OJIHOZHAYHO 3aJ1aCT HAIN IIyTh. A 3HAYUT, BCEro CIOCOOOB MPONTH €CTh
kax pas Cfy. O

o [IkoNMBPHUK He 3HAEeT, YTO OeaTh.
e Cxoavko 6cezo mul doasichsl cdeaams waz206? A ckoavko us nux 6ydem
seepr? A cKoavko cnocobos 6blbpamv, KaKUue UMEHHO?

22 nmepesa pactyT B Kpyr. CKOJIBKO CYIIECTBYET CIIOCODOB HATSHYTH
MEK/Iy HIMH JIBE O/IMHAKOBBIX BEPEBKH TaK, ITO0 OHM HE IIEPECEKAIIHCH !
(Ecsin KOHIBI BEPEBOK NPHBSI3aHbl K OJHOMY JIEPEBY, TO OHU TOXKE Iie-
pecekaroTcs!)

Omeem. Cfy - 2.

Pewenue. Tak Kak BepeBKU HE MOT'YT II€PECEKATLC JaXKe KOHIIAMH,
HaM HYKHO POBHO 4 JiepeBa, ITOOBbI HATSIHYTH MX. BeiOparh 4 mepeBa
MBI MO}KGMC%Q criocobamu. Ho na j1100bIe 4 mepeBa MBI MOXKEM HATS-
HyTh HAIlll BEPEBKH 0€3 IepecedeHuil POBHO JIBYMsI Pa3HBIMHU CIIOCO-
H6amu(31ech BaxKHO, 4TO BEPEBKH PACIOJIOXKEHBI 110 KPYI'Y, U3-33 9TOrO
HaIU 4 JiepeBa HaXOJ/ATCH B BEPIIMHAX BBIMYKJIOIO YETHIPEXYTOJIbHU-
Ka). A 3HAYNUT, HY?KHO YMHOXKHUTH HA JIBA KOJUIECTBO CIIOCOOOB BHIOPATH
4 nepesa, 9TOOBI MOJIYIUTH OTBET. O

o llkoNPHUK He 3HAET, YTO OeNaTh.

o CKoavko nam Hystcno depeves, wmobv, npusazams dee eepesku(bes
nepecevernuti)? A ckoavko cnocobos npusazams K amum(wemoipem) de-
DPEGLAM GEPEGKU?
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a)7 AmuKoB 3aHyMepoBaHbl dncaaMu or 1 710 7. CKOJIBKO eCThb CIo-
co00B PA3JIOKUTH 110 3TUM drukaMm 20 OJMHAKOBBIX IIAPOB TakK, YTOOLI
HU OJIMH SIIUK HE OKa3aJics IMyCcThIM! ©6) A ecii HEeKOTOpbIe SIUKN
MOTYT OKa3aThCs IIyCTHIME !

Omeem. a) C%y; 6) CS.

Pewenue. a) Paznoxum Bee mapuku B psjl. Ternepb OyueM Mexkly Hu-
MU BCTaB/ATh "nieperopojku (mects mryk). To, 4ro JiexkuT jieBee Beex
[IEPETOPOJIOK, OyJIeM CYUTATH COOEPXKHUMBIM IIEPBOIO SAIIUKA, MEXKILY
[IEPBOil U BTOPOIl IEPEropojKaMu — BTOPOI'O, U TaK Jajiee, TO, ITO Jie-
JKUT TIpaBee BeeX (IeCTH) eperopoioK — COJIEPIKUMbIM CEJIbMOrO sIIIi-
ka. Tak Kak y HaC HET IYCTHIX ANUKOB, MEXK/Ly JIIOOBIMU JIBYMSI IIAPU-
KaMW MOYKET CTOSITh He HOJIBINE OJIHOI ITEPErOPOJIKY, TaK¥Ke TEePeropo/i-
KU HE MOT'YT CTOSTD JIEBEE WJIN IIPaBee BCeX IapuKoB. Takum ob6pazoM,
y Hac ecTb 19 MecT, Ha KOTOpPbIe MBI MOXKEM CTaBUTH IEPETOPOJIKHU, U3
HUAX HAM HY2KHO BBIOpaTh 6. DTO MOXKHO CJIEIATh C’?Q criocobamu (aHa-
JIoT 3aJ1a4u 2r)).

6) DTOT IMYHKT OTIMYIAETCS TEM, ITO MBI MOYKEM OCTABJISATE SIIUKHA IIy-
cTeiMu. BMecTo TOro, 9To0b! perarh HOBYIO 33129y, CBEJIEM 9TOT ITyHKT
K TIPEIBIAYINEMY. 3aMEeTHM, ITO eC/IN B KaXK/IyI0 KOPOOKY T0OABUTDH TIO
OJIHOMY IIIAPUKY, TO IyCTHIX KOPOOOK HE OCTaHeTCsi(a pasHble CIIOCOObI
Pa3JIOZKUTDH IMapUKU TaK U OCTaHYTCA paSHbIMI/I) . MbI IOJIyInJIA 3a a9y,
AHAJIOTUIHYTO IIYHKTY &), HO Telepb HaM HaJI0 PA3/IOXKUTh II0 KOPOOKaM
ue 20 mapukos, a 27, KOpoOOK ke 10 MpeKHeMy ocTtaercs 7. B takom
cIIytae, Mbl MOYKEM Pa3JI0KUTDh MTapUKH C’% criocobamu. 3aTeM 13 KaxK-
JION KOPOOKH JIOCTAHEM MO OJHOMY MApHKY(DTO MOXKHO CJIeJIaTh, Tak
KaK IyCThIX KOpobok HeT. IIpu aToM HaM Bce paBHO, KAKOil MAPUK BbI-
TaCKHUBaThb, TaK KaK OHH BCE€ OJMHAKOBbIC, SHAYUT, Mbl MO2KEM CleJiaTb
9TO POBHO OJHUM CIIOCOOOM.). SHAUMT, 0267 — W eCThb OKOHYATEbHBIHN
OTBET. O

o [IKONBLHUK He 3HAeT, 4YTO ZejlaTh B NYHKTE a).

e Jlasatl pasroscum wapuky 6 pad u omdeaum "nepezopodxoti"me, xo-
mopovie bydym 6 nmepeom Auuke, 3amem me, Komopvie bydym 6o 6mo-
pom, u mak dasee. CKoAvKO HAM noOmMpedbyemcs nepezopodor, eciu Y
nac 6ce2o T Auuros? A CKoAbKO ecmb MECM, HA KOMOPBIE Mbl MOHCEM
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nocmasums nepezopodky? A moul modcem 6 00HO MECMO NOCMAGUMD
HECKONDKO Nepe2opodok?

o [IKONBLHUK He 3HAeT, 4YTO HZejlaTh B NIyHKTe 6).

o Yem omaunaromes smu dea nynxma? A dasati dobasum 6 xasrcoyro
xopobxy no wapuxy. Crxoavrko moeda 6cezo wapukos? A ckoavko cno-
€06068 MAKOE KOAUNECTNGO WAPUKOE DA3AONHCUMD NO HAULUM KOPOOKAM
max, wmobvl nycmux ve buao? A menepov dasali 6vimawum Hawu «do-
NOAHUMEADHDIES WAPUKY 00PATNHO.
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JImcTtok 18. KomOmHaTOpmKa — 2

B magaJsie 3aHITHS CTOUT pa300paTh HECKOIBKO 38184 U3 IIPEJIBIIYIIEr0
JIICTOUKA, 4TOGBI BCHOMHUTE, uT0 Takoe CF u yemy paBHO 5T0 umcIIO.
TaK)Ke crourT O6paTI/ITb BHUMaHHUE IMKOJIbHUKOB Ha TO, YTO II€J/Ib 3aHsA-
THsT — MOHSITH TEOPEMBI U3 JIMCTOYKA W HAYUIUTHCS MMHU TTOJIH30BATHCS,
a JI0Ka3aTeIbCTBa MOXKHO OCTABUTH Ha KOHEIl 3aHATUsl (M pa3o0paTh
y mockn). Takzke Hy»KHO pazobpaTh y JOCKH OIPEJETIeHHe U CIOCOD
ITOCTPOEHUsT TpeyTroibHUKa [lackaiist:

[Tocrpoum (6eckoHeuHbI) paBHOGEIPEHHBIN TPEYTOJIbHUK U3 HATY-
PAJIBHBIX YUCEJI 110 CJIELYIONTUM ITPABUIAM:
— B BepllMnHE 1 BIAOJIb 6OKOBBIX CTOPOH CTOAT €JIMHUIIBI;
— B KaxK/JI0¥ CJIeyIoNIell CTpOKe Ha OJTHO YHUCIO DOJIBITE, YeM B TIPEeThI-
JLyTIeit;
— KayKJI0e IUCJI0, KPOMe y7Ke HAMNCAHHBIX eIMHUIL, PABHO CyMMe JTBYX
4HUCeI, CTOAINUX B IPEABLIYIIEH CTPOKE Y9yTh JieBee U 9yTh IIpaBee.
[Toyanm Takoit TpeyroabLHUK:

1 1
1 2 1
1 3 3 1
1 4 6 41
1 510 10 5 1

a) Beimmmmre Tpeyrosnbuuk Ilackass 1o mecsToit CTpOKH BKIIIOUU-
TeJIbHO (TIEPBOIl cUnTaeM CTPOKY, COCTOSIIYIO U3 JIBYX €JIMHUIL).

6) Ckoubko unces B 2018-it crpoke Tpeyrosbauka [lackass?

Omeem. ©6) 2019.

Pewenue. 6) 3amerum, 4ro B epBOii CTPOKE JIBa YUCJIA, a B KaXKIOi
CJIeIyIOIEel KOJIMYeCTBO YHcesl yBesmauBaercs Ha 1. Takum obpazom, B
CTPOKe ¢ HOMepOoM N OyjeT n + 1 gucio. O

JlokazkuTe, UTO B KaXK 0 cTpoke Tpeyroabuuka [lackais qucia no
CepPeINHBI UIYT 10 BO3PACTAHUIO, & OT CEPEIMHBI — I10 YOLIBAHUIO.
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IHlodcxaska: doxaosicume, wmo ecau amo 8epHO AL CMPOKU C HOMEPOM
n, MO MO BEPHO U OAA CMPOKU ¢ HOMeEPOM 1 + 1.

Pewenue. fcao, aT0 JjIst 1IEPBOl CTPOYKU ITO YTBEPXKJIEHUE BEPHO.
[Toxkaxkem, 9TO ecytu /1 HEKOTOPOI CTPOYKM OHO BEPHO, TO OHO OyIeT
BepHO U Jiisi cyeaytorneii. Torma Mbl IOKaXKeM, 9TO JIJIsT BCEX CTPOYEK
TpeyrosbHuka [lackass yreepxkiaenue BepHo. CHadasa pasdepeMcst ¢
LHeHTPaIbHBIM 4ncjoM. OHO €CTh TOJILKO B CTPOYKAX € YETHLIMU HO-
MepaMHU U PaBHO CyMMe JIBYX CPEJIHUX YuceJs IpedblayIeil CTPOUKH, a
JJIST Hee Mbl y2Ke 3HAEM, UTO 3TH YHCJa caMble OOJIBbIINE, 3HAYUT, UX
cymMa OyJierT TakxKe 0OJIbIlle, YeM CyMMa JIFOOBIX JIPYIHX JBYX YHCEJI.
Tenepnb MmokazkeM, UTO IO CEPEAMHBI YMCJIA HUIYT B IOPSIKE BO3pac-
TaHUs, yObIBAHUE IIOC/IE CEPEAMHBLI OyIeT MTOKA3bIBATHCS AHAJOTHIHO.
Paccmorpum i-oe u (7 + 1) auncia mameit crpouku. fcno, aro (i 4 1)-oe
YHCJIO — TO CYMMa YUCEJI, CTOSIIIUX B MPEJIbIIYIIEeH CTPOKe Ipasee(HO
He JIQJIbIle CEePEeJIMHBI), a Mbl 3HAeM, YTO B IPEIBLAYIIEH CTPOKe Yucia
JIO CEepeINHBI BO3PACTAIOT. 3HAYNT, U cyMMa 6y1er 6oJibIie. O

o lIkONBLHUK He 3HAET, 4YTO HejaTh.

o Jlasatli nocmompum Ha 084 COCEOHUL “UCAA 8 HEKOMOPOT cmpowke.
Kaxoe uz nux 6osvwe? A cymmoti Kaxur wuces onu asasomes? A npo
npeduldyuyro cmpouky Mol yorce AoKA3aAU, Mo 6 Hel wucsa udym 6
nopadke eospacmanus(ybvieanus)?

a) Bo ckosbKo pa3 cymMMa 4mucesl B IMIECTOH CTPOKE TPEyTrOJbHUKA
[Tackauist GoJibIe CyMMBI Yncest B ero usaToil crpoke? 6) Tor ke Boupoc
npo 2017-yio u 2018-yto crpoku. B) Uemy paBHa cymma 1udp B n-oi
crpoke?

Omeem. a), 6) B aBa pa3sa; B) 2".

Pewenue. a) Ipocro cauraem. 6) Ilo onpesesenuto, Kaxioe 9uCiIo B
TpeyrojibHuke Ilackajs siBasiercst CyMMOM YMCeJI, CTOAIINX HaJl, HUAM
B mpeabiayieil crpoke. IlpuaeM, KaxKmoe 9ucIo IpeablayIeil cTpoKu
BXOIHUT POBHO B JIBE CyMMBI JJIsI YMCEJI TEKyIIel CTpPOKH. A 3HAYUT,
CyMMa YHCeJI IIPH MePEXo/ie K CAeAYIONEH CTPOKE YBETNINBAETCS POBHO
B JBa pa3a. B) 3ameruM, 4ro cymMma Iudp B NEpBOil CTPOKe paBHA
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2 =21 a cymma B Kazk10ii coeyioleii CTpoke B [Ba pa3a 60JIbIIe,9eM
B npeabiymeit. OTcroma mojry1aeM OTBET. ]

o llkoNpPHUK He 3HAET, YTO OeNaTh.

o Cmompu, omeem 6 nynkme @) ModHcHo npocmo nocwumams. Omauy-
HO, G eCAU B3AMDB KAKUE-MO IPY2ue CMpPoyuKy U modce npocmo nocuu-
mamv? Kax mol dymaewn, xaxotd omeem b6ydem 6 6)7

a) [MocraBum 3naku ” 4+ 7 u ”—" Mexay guciaamu B 99-0ii cTpoke
TpeyrosbHuKa [lackass. Mex Ty mepBbIM U BTOPBIM YUCJIOM ITOCTABUM
3Hak ”—", MeXJly BTOPBIM U TPETHbUM ~ + " MEXKIy TPETbUM U YeTBEP-
TeiM " —", moToM onsTh ’ + 7, u Tak jajiee. /lokaxkure, 9TO 3HAYUEHUE
HOJIyYeHHOIO BbIpaxkeHusi pasHo Hyso. 6) To ke Bepuo u st 100-oit
crpoku. Jlokaxkure!

”

Pewenue. a) 3ameruM, 9TO B HEPBOH U BTOPOIi MOJIOBUHAX CTPOKH
Yy HaC OJ[HU U Te 2Ke Yucjia. A Ternepb 3aMEeTHUM, YTO KaK/10€ YHCJIO
B HAaIlleM BbIpaKeHHU OyZeT BCTpedaThbCsl ¢ Pa3sHBIMU 3Hakamu. dTo-
Obl 9TO IOHATH, IOCMOTPUM HA CEPEIMHY CTPOKH. Tam psiagoMm crTo-
ST JIBa OJMHAKOBBIX 4mcJia. ZIcHO, 9TO OHU OyayT ¢ pasHbIMU 3HAKa-
mu. CjieBa M cIpaBa OT HHX CTOMT €llle Iapa OJMHAKOBBIX umces. Ile-
pel HuMH ToxKe OyyT pasHble 3Haku. 1 Tak gasee. 6) Kak Mbr mom-
HHUM, KaykKJioe YHCJIO B TpeyrojbHuke llackasst siBisieTcss CymMMoil 9u-
ceJsi, CTOAIMMX HaJl HUM B IpeAbLayIneii crpoke. Torma pacmuinem Ha-
II1e BBIpasKeHne, UCIoab3ysl 3T0T dakT. Ilomydaercs, 910 Kazkmoe duc-
JIO TIPEJBLIYINell CTPOKUA BCTPEYAETCdA B HallleM BBIPAKCHUU C Pa3HbI-
MU 3HaKaMM, U TOL[a 3HAUYeHUEe BhIpaskKeHHsI paBHO Hy/i0. Hampumep:
144-64+4-1=1-(143)+B+3)—3+1)+1=0. ]

o llkonpHWK He 3HAeT, YTO HOelaTh B IIYHKTe a).

o Cmompu, mpeyeosvruk Yy Hac cummempuunvil. C Kaxum 3HAKOM Y
Hac bydem nepsas edurnuya? A nocaednas? A ¢ kaxumu 3naxamu bydem
997

o [[KONBHUK He 3HaeT, YTO HejaTb B NIyHKTE 6).

o A nomnuwn, xax 6 npedvdyuieti 3adave Mol AOKAZBIBANU, 4O CYMMA
npu neperode x Ho80U cmpovke ysesuvusaemcs edeoe? Jasail, 3decw
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mooice npedcmasum Kantcdoe “HUCA0, Kak Cymmy 06YT wuces npedvioy-
WET CMPOKY.

a) Byzewm sBurarbcest o TpeyroibHuKy Ilackadist, epexosst oT KaxK-
JI01 OYKBBI TOJIBKO K OYKBe, CTOSIIEH B CAeAYIONEel CTPOKE Iy Th IIpaBee
WA 9yTh JeBee. JJokaxkuTe, 4T0 KOJMYECTBO CIIOCOOOB JONTH 110 TaKAM
[IpaBUJIaM OT CaMOil BepxHell eUHUILI 10 JIFOOOr0o YUCya 1 B TPEYTOJIb-
nuke [lackasist B Tounoctu pasHo n. 6) Jokaxkure, uro k-oe 9uCIO
B N-Oil CTPOKE pPaBHO Cf?b.(Mm HYMEPYEM “WUCAL 8 CMPOKE, HANUHAAL C
HYAA. )

Pewenue. a) B kaxxzoe ancio tpeyronbauka Ilackaist MOXKHO mpuii-
TU CBepXy-CjeBa WU cBepxXy-crpasa. [losTomy KojmdecTBO CriocoboB
JIORTH 10 HETO PABHO CyMME KOJUYECTB CIIOCOOO0B JOUTH 0 IBYX THUCEN
nas uuM. Kpome Toro, noiTH J10 BCeX €JIMHUIL, CTOANINX BIOJIb OOKOBBIX
CTOPOH TPEYTOJbHUKA, MOYKHO €IMHCTBEHHBIM CIIOCOOOM — BCE BPEMs
JIBUTASICh BJIOJIb 3TUX OOKOBBIX CTOPOH. TO €CTh KOJMYIECTBO CIIOCOOOB
JIOWTHU 710 KAXKJOTO JIEeMEHTa TPeyroJbHuKa [lacKajis BBIYUC/ISETCS 0
TeM Ke MPABUJIAM, YTO CAMH 3JIEMEHTBI. 6) 3aMeTwM, 9T0 HAM HYYKHO
cIesaTh POBHO 7 MTAroB, YTOObI U3 BepXHEW €IMHUIILI IOMNAaCTh B HAIILY
ctpouky. Ilpu aToMm, cpesin 3TUX N MATOB POBHO K JIO/2KHBI ObITH BIIpa-
BO, YTOOBI MBI IIOTIAJI UMEHHO B k-0€ YMCJIO CTPOKU. 1TOr1a moIy 9aeTcs,
9TO KOJIUMYECTBO CIIOCODOB JIONTH — 9TO B TOYHOCTH KOJIMIECTBO CIIOCO-
60B U3 n MAaroB BeIOpaTh Te k, KOTOpbIE OYIYT CJeaHbl BIpaBo. A 510

u ectn CF. Ul

o [[KONBHUK He 3HaeT, YTO HejaTb B NIYHKTE a).

o Jlasatl 6vibepem Konkpemmoe wucao 6 mpeyzosvruke Iackans. Omry-
da MO2HCHO nonacmv 6 amo wucao? A omxyda ModHcHO NONacms 6 HuL?
A dasrvwe?

o [[KONBHUK He 3HaeT, YTO HejaTb B NIyHKTEe 6).

o (Koavko HaM HYMHCHO cdesamdb wazo8, 4mobv, dobpamsvcs do amozo
wucaa ud camoti eeprrets edunuuyb? A ckoavko us Hux doadHcHbL Gbims
6.1€60,/6npa6o?

@ (Bunom Hvromona) Tokazkure, 9ro eciim packpbITh CKOOKU U IPU-
BecTH 10/100HbIe B BhIpazkeHnu (a + b)", To mist Beex 0 < k < n koad-
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dunpent npu o™ Fb* Gymer pasen CF:

(a+b)"=C%- a0’ +CL-a™ W+ + CF a4 O O

Pewenue. Pesyabrar pacKpbITHsI CKOGOK JI0 IPUBEIEHUST TOJI0OHBIX MOK-
HO 3aIMCHIBATh, HE [EePeCcTaBlisisd HOPsIKA COMHOXKHUTEIEH, HApUMep:
(a+b)? = (a+b)(a+b) = aa + ab+ba+ bb wmu (a+b)3 = (a+b)(a +
b)(a+b) = aaa+ baa+ aba + bba + aab+ bab + abb + bbb. B BbIpakenun
(a + b)" omnounen a*b" % dopmupyercss u3 MHOrOUIEHOB, COCTABICH-
HeIX u3 k 6yks a u n — k 6yks b. Takux cjios kak paz CX = Cn=F [

o llkoIbHUK He 3HAET, YTO OejaTh.

o Jlasatl cravanra nocmompum 0as marenskur cmeneneti. Hapnumep,
oas 0,1,2. Bee pabomaem. Tenepsv dasati dasn boavwux. Kaxue crazae-
MBLE Y HAC MOAYHATNCA, ECAU MbL PACTIUULEM AGHO HAWE npouseedenue ?
A no cxoavko ux 6ydem? Kax smo nocwuams?

[osmb3ysck 6unomom Herorona mocuntaiite a) 214; 6) 194,
Omeem. a) 194481; 6) 130321.

Pewenue. a) Pactmmrem: 211 = (20+1)* = €9-20%-1°4+-C}-20%-11+C% -
202124+ Cff 20113 + C’ff 220014, Jj1s1 9THX BBIYHCICHIH KATBKY/ISATOD
HAM He HOHAI0OMTCA. 6) AHAJIOMMYHO MPEIBLIYIIEM IIyHKTY, TOJIBKO
Tenepb 19 = 20 — 1. O

o llKOIBbHWK HEe 3HAEeT, YTO OejaTh.

o Cmompu, KaKoe HUCAO HaM 6bi.A0 Ov YJ0OHO 603600UMD 6 CMenens be3
CAOACHOIT BBLvucaenull? (okanvwusatoweeca nyaem) A xaxoe "ydobroe"
yucao ecmd padom ¢ wucramu 21 u 192 Tozda xax nam 6ocnosvsosamo-
ca ournomom Horomona?

B pasnoxkenun Boipazkenusi (z+y)" ¢ nomormpsio 6uroma Hporona
BTOpOIt wieH paBeH 240, Tperuit — 720, a gerBeproiit — 1080. Haitnure
T,y U N, €CJId U3BECTHO, 9TO & U Y HATYPAJbHDIE.

Pewenue. Tlo yeaosmio n - 2"ty = 240, n(n — 1) - 2" 2y? = 720 - 2,
n(n — 1)(n — 2) - 2" 3y> = 1080 - 6. IlomesmB BTOPOE ypaBHEHHE Ha
nepsoe, f TpeTbe — Ha BTOpoe 1 06ozHaunB t = £, mogyunm (n—1)-t =
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6,(n —2)-t =45 Orciona t = 1.5,n — 1 = 4. Iloxcrasum B mepsoe
ypasHenue: 5z° - 1.5 = 240, To ectb & = 2,y = 3,n = 5. O

o llkoJbHUK HEe 3HAET, YTO HOelaTh.

e Jlasati pacnuwem (x + y)", noavaysacv ounomom Hvromona. Ham
nyoicHvl nepevie mpu waena. A meneps pacnuwu CX no onpedeseruno.
A menepv dasatl pewamv amy cucmemy YpasHeHU.

@ C momorrbio 6maoMa HeroToHa mokaxkure, 9TO:
a) Cp+Cp+Cr+Cp -+ O+ O = 27,
6) CL—Cp+C2—- -4 (=1)"-CI' =0;

B) CK + Ck1l = O

r) (Cp)? +(Cp)? + (CR)* + -+ (C})? = CF,.

Pewenue. a) Iocunraem Boipazxkenue: (1 + 1)" = 2™, Ho ecsn paccru-
caTh TO XKe caMoe depe3 bmHoM Hpiorona, koadduimenramu OyayT Kak
paz Ck a a*bn=F = 1.

6) AHaJIOrMYHO IYHKTY &), HO Telephb MbI OyIeM PAaCKpPbIBATH CKOOKM
B BbIpazkenun (1 — 1)™.

B) CSE — 310 koadpdurment npu oD -EFDpEFL 5 hasnokennn
(a+b)"*1. A Ck u CF1 — 910 KOIDDUIHMEnTH B pasnoxkenun (a -+ b)"
mpu a”FbF u @~ FFDpEH ] Teneps pacmamenm (a 4 b)" - (a + b). Tak
kak ("= phtl — gn=(k+D)phtl . — gn=kpk . nomyunm kax pas
k+1

n+1-

r) AHAJIOPUYHO TPEIbILYIIEMY [IYHKTY, TOJBKO Telepb Mbl PACKPBIBAEM
CKOOKH B JIeBOI 1 TIpaBoil uacTsx pasenctsa (a-+b)?" = (a+b)"(a+b)"

7 CpaBHUBaeM KO3 (QUIMEHTHI IpKU OJHOUIeHe a''b™. O

HY>KHOE PABEHCTBO JIJ1sT KOI(MDPUITUECHTOB: Cﬁ + Cﬁ*l =

o llkonpHUK He 3HAET, YTO LenaTh B IYHKTAxX a) # 6).

o Jlasatl svinuwem burom Houromona. A menepv wyoscho npudymamao,
Kaxue 63amov a u b, 4mobv, GUHOM NPESPAMUACA 8 HAWE BLIPANCEHUE.

o llkONBPHUK He 3HAET, 4YTO AeNaTh B NyHKTE B).

o B xakxom 8upasicerut U npu Kaxur 0OHOYAEHAT Y HAC NOAYHAIOMCA
maxue xoapduyuenmo, maxue kospduyuenmu? A xax nepetdimu om
(a+0b)" % (a+0b)"+12

o [[KonmbHUK HEe 3HAEeT, YTO HOejlaTh B IIYHKTEe I‘) .

21



e A dasati nocmompum meneps na (a + b)>"
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JInctok 19. IlocTeneHnHoe KOHCTPYUPOBaHUE

B nauaie zanarus cieayeT HOsCHUTH, 4TO TpeOyeTcs i pelreHust
3a/1a9 9TOro JIMCTo4YKa. Bo Bcex 3ajiadax HY2KHO JIOKa3aTh HEKOTOPOE
YTBEPK/JIEHUE J[JIsi BCEBO3MOXKHBIX HATYPAJbHBIX 3Ha4eHuit n. U nes pe-
meHus OOJIBIMUHCTBA 33/la9 B 9TOM JIMCTOYKE OJHA M Ta Ke: CHAYAJa
npoBepsieM yTBepKieHne jijist n = 1 (Wjim jijisi HAUMEHBIIEro HATy PaJib-
HOTO M, JiJIsT KOTOPOTO OHO MMEET CMBICJ), & 3aTeM IIOKa3bIBAEM, ITO
€CcJIn yTBEePKIEHNE BBITTOJTHSIETCS IS HEKOTOPOT'O 1, TO OHO OCTaeTCs
BEPHBIM U TIpu 3aMeHe N Ha 1 + 1.

a) Haiijure snavenue cymmsl 14+3+5+- -+ (2n—1); 6) Hokaxure,
qro 1 4+2 4+ 44 ... 490 =—9ontl 1,
Omeem. a) n?.

Pewenue. a) Teomerpudecknii criocob gokasaresbcrsa. Paccmor-
PUM «IIUPAMUIKY» Ha PUCYHKE: B KarK/I0ff TOPU30HTAJIA PACIIOIOTAETCSI
PAMOYTOJIBHUK 1 X n, U cyMMa UX Iuioma/ieit pappa 1-1+1-3+1-
54--4+1-(2n—-1). O

Orpanuammcsi pacCMOTPEHUEM TIEPBBIX 1 rOpU30HTaAJICiH. Keu nepecra-
BUTb JIeBYO (II0 OTHOIIEHUIO K [EHTPAJILHON BEPTUKAJIN) YaCTh [UPa-
MUJIKA HAIIPABO, TO MOJIYUUTCs, KAK HECJIOXKHO BUJIETH, KBaJIPAT 1 X N.
Ero mromaap paBHa miromaan nucxoanoi dpurypsl. [losromy 14345+

-+ (2n — 1) = n?. ApudmMernyeckuii cnocob JoKazaTebCTBA.
JlokazkeM, ITO HCKOMasl CyMMa paBHa n’, mHayKiuei mo n. Jis n = 1
yTBepKienne BepHo. [Ipenonoxkum, 94To yTBepK/IeHne aepHO JIJIs JIIO-
6pix k <n+1 Torma 14+3+5+---+2n—1)+2n+1)—-1) =
n?+(2(n+1)—1) =n?+2n+1 = (n+1)2. 3aech MBI BOCIIOIH30BATICE
[IPEJITOIOKEHNEM WHIYKIINU. TakuM 00pa3oM, yTBEPKICHHUE JJOKA3AHO.
6) /lokasaresbcTBO IpoBeeM MHAyKIueil mo n. [IpoBepka yTBepx/ie-
Hust it n = 0 odeBuaHa. [lar maaykmun: 14+2+4+---4+27 + ontl —
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ontl 1 pontl — 9. 9ontl 1 = 2n+2 _ | Vrpepxienne nynkTa 6)
JIOKA3aHO.

o llkonpHUK He 3HAET, YTO HeNaTh B IyHKTE a).

e Hapucytime KapmuHKy, KOMOPAA UCNOALIYEMCA 8 2E0MEMPUHECKOM
doxazamenvcmee. Kax et socnosvsosamuves?

o llkonpHUK He 3HAET, YTO HenaTh B IyHKTe 6).

e [Iposepvme pasencmeo daan = 0,1,2,3 u 4.

Boupelit crygenT 3anucbiBa Ha jeknnu 1o 90 cios B Mmunyty. CoH-
HBII CTYJIEHT CHadYaja ObLI COBCEM COHHBIH, U 3a IEPBYIO MUHYTY JIEK-
AU 3AIKCAJI TOJBKO OJHO CJI0BO. [loTOM OH Havas MOHEMHOT'Y MPOCHI-
[aThCs, ¥ 338 BTOPYIO MUHYTY JIEKIIMH 3aIIMCaJl YK€ TPHU CJIOBa, 3& Tpe-
THIO — IIsITh, 3a Y€TBEPTYIO — CeMb, U Tak jajee. a) CKOJIbLKO BpeMeH!
JUTAJIACH JIEKTIHST, €CJIN B UTOTe 00a CTYIEHTA 3AINCATN CJIOB TOPOBHY !
6) CKOJIBKO CJIOB 3aIHcas Ha JICKIUH KayKJIblil CTyIeHT?

Omsem. a) 90 munyt; 6) 8100 cjoB.

Pewenue. a) 3amernm, 4To 32 . MUHYT COHHBIi CTy/ieHT 3anucai 1 +
3+5+---+(2n—1) cios, a 6oapeiii — 90n. Bocnosbayemest npesiyieit
sayaueit. Umeem n? = 90n, To ectb n = 90. 6) U3z nynkra a) ciemyer,
9TO KOJIMIECTBO CJIOB, 3alIMCAHHOE KaXKIBIM CTy/IeHTOoM, paBHO 90-90 =

8100. 0

o [[KONBbHUK He 3HaeT, YTO AejaTb B IyHKTE a) .

e Yemy pasHo KOAUMECTNGO CA0G, 3ANUCAHHOE COHHBLM U 600PBLM CTNY-
denmamu, 3a n MuHym?

o [[KONBbHUK He 3HaeT, YTO HejaTb B NIyHKTEe 6).

e Bocnoavaylimecs nyHkmom a,).

Y 60poJaTOro MHOI'OYI'OJIbHMKA BO BHEIII-
HIOIO CTOPOHY pacTéT meruHa. Ero mepecekaior
HECKOJIBKO GOPOJATHIX MPAMBIX, Y KaxKJI0H U3 KO-
TOPBIX C OJIHOH CTOPOHBI TOXKE PACTET IMIETHHA
(cM. pUCYHOK cropaBa). DTU HpsIMbIe JIEJISIT MHO-
rOyrOJIbLHAK Ha HECKOJIbKO wdacteil. Jlokazkure,
9TO XOTsI OBl OJIHA M3 ITUX vacTeil — Gopojaras
CHAPY K.
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Pewenue. Tlpeamnonokum, 910 MpsiMble IIPOBOISITCS OC/IEI0BATEILHO:
cHadajia l-asi, moroMm 2-ast, u Tak jgaJjee. llepBas mpsiMas mepecekaer
MHOTOYTOJIbHUK U JEJIUT ero Ha ase dactu. OYeBHIHO, UTO OIHA U3
JacTeil — MHOTOYTOJIbHUK, ¥ KOTOPOI'O BCsl IETHUHA PACIIOJIOXKEHa CHa-
pyxu. HazoBem ero BeimenenansiM. [IpoBegem BTOpyio mpsmyio. Ecmm
OHA TEePECEKAET BBIJEJIEHHbBIII MHOTOYTOJIBHUK, TO OJHA W3 ero JacTei
(Ha KOTOpBIE €ro JejuT 2-as upsima) OyJer ¢ Hapy»KHOM IeTHHO, a
€CJIM HET, TO MOXKEM He pacCMaTpUBaTh Apyrue dactu. [Ipomoszkas 310
pacCyKAeHnud, MbI IIOJIYYUM, 9ITO XOTA 6bI OJIHa M3 JacTeil nMeeT Ha-
PY2KHYIO IIETUHY. ]

o lIKOJIBbHWK He 3HAET, YTO OejaTh.
e Paccmompume cayvau, xozda npamoix 1,2 u 3.

Jlam xmeTdarsiii KBaapaT ¢ aiuHoi cToponbl 2. U3 Hero Berpesalin:
a) yIVIOBYIO KJIETKY; 6) OJ[HY KJIETKY, HO HEM3BECTHO, KAKyl0 NMEHHO.
JlokazkuTe, ITO OCTABIIYIOCs (DUTYPY MOXKHO pa3pe3arhb Ha TPEXKJIe-
TOYHBIE YTOJIKH.

Pewenue. a) OgeBuHo, 9TO JijIst KBaJpaTa 2 X 2 yTBepXkK/IeHHe BEPHO.
[Ipenmosioxkum, YTO yTBEXKJIEHUE BEPHO Jjist KBajapara 2" x 2™, Jloka-
JKeM, 9To u Jyist KajpaTa 2" x 271 yreepik nenne Toxke Bepro. Jeii-
CTBUTEIBLHO, paszjenanM kpajgpar 27T x 27F1 ya 4 kpagpara 27 x 27,
Tak kak yrioBast KjieTkKa OOJIBIIIONO KBAPaTa TAKXKE SIBJISETCS YIJIO-
BOI KJIETKOW OJIHOTO U3 4-6X MAJICHBKUX KBaJIPATOB, TO, IO IIPEJIIIOJIO-
JKEHUIO WHIYKINU, OJUH U3 KBaIpaToB 2" X 2" MOXKHO pa3pe3arb Ha
TpéxkieTouHble yrojku. OcraBimecs Tpu KBajparta 2" X 2" obpasyor
«yroJi» B OOJIBINIOM KBaJipaTe. BhIpexkeM OJIH YyIOJIOK U3 IEHTPATbHBIX
KJIETOK HCXOJIHOTO KBaJ[paTa TaK, YTOOBI ero KJIETKU He [IPUHAJIeXKATH
paspesannomy kKBazpaTy 2" x 2". Ilocie ero BhIpe3aHusi U3 KarxKJIOrO
kBasIpaTa 2" X 2™ KoTOpbIe He ObLIN eIle MOPe3aHbl, MPOIAJIa OIHA yI-
JioBast Kjaerka. QcraeTcs BOCIIOIB30BATHCS €IIe Pa3 IMPEJIIOIOKEHIEeM
napykiuu. TakuMm oO0paszoM, UCXO/IHbBIN KBaJIpaT pa3pe3aH Ha TPEXKJIe-
TouHble yrosiku. 6) JlokazaresbCcTBO 9TOr0 MyHKTa MPOBOUTCS POBHO
TaKKe, KaK U IIyHKTA a). O

o llkonpHWK He 3HAET, YTO OeNaTh B IYHKTE a).
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e [Iposepvme cnpasedausocms ymeepoicdenusn daa n = 1,2 u 3. Kax
ceecmu 3adany ¢ keadpamom 27T x 27k 3adave ¢ wsadpamamu 2" x
2m?

o llkONBPHUK He 3HAEeT, 4YTO ZenaTh B NIyHKTe 6).

e Paccyorcdatime anaro2uuno nyHkmy a).

Kaprouku ¢ unciamu ot 1 10 2017 BBUIOYXKEHBI B PsiJi B IPOU3BOJIb-
HoM nopsiake. OJiHa U3 KapTOdyeK — KpacHasl, a OCTaJIbHble — OeJIble.
3a OJIMH MIAI MOYXKHO ITOMEHSITH KPACHYI0 KAPTOUKY MECTaMu C Jiro0oi
apyroii. Kak 3a HECKOJIbKO IAroB PACIOIOXKHUTD UUC/Ia HA KAPTOIKAX
110 BO3PaCTAHUIO?!

Pewenue. Ecin KpacHasi KapTa HE HAXOJUTCS HA CAMOM JHE KOJIOJIBI,
TO TIOMeHsieM e€ ¢ nocyenneii. [laiee, moMensieM eé MeCTaMU ¢ KapToi,
Ha KOTOpOil Hamnucana ejununa. llocsie sroro 1l-ag kapra HaXoIUTCS
Ha CBOEM MeCTe, a KpacHas PacCIojioxKeHa Bbiire Heé. [lomensem me-
CTaMW KPaCHYIO KapTy C TOU, KOTopas HaxXOJUTCd cpal3y Ke HaJ, 1-off.
Jlajee, moMeHsIEM MECTAMU KPACHYIO KapTy ¢ KApTOil, Ha KOTOPOI HaIlU-
cana nBoiika. Takum obpazom, 1-as u 2-asg KapThl y2Ke CTOSAT Ha CBOUX
MecTtax. IIpomosmkas paccyk/ieHusi aHAJIOTHIHBIM 00Pa30M, TIOJIYyIaAeM,
YTO BCE KAPTHI CTOAT HA CBOEM MeCTe, Kpome, ObITh MOXKET, KPACHOMN
(ecsim Ha KpacHoit Kapre Hamcad Homep 2017, To OHa CTOUT HA CBOEM
mecte). OcTajioch MOCTaBUM KPACHYIO KapTy Ha HyKHOe MecTo. [lome-
HSIEM MeCTaMU KPACHYIO KapTy (OHa 3aHMMAaeT caMoe BepXHee MOJIOXKe-
HUE) ¢ TOH, 4To JiexkuT 1o Heil. Ecjin 370 MecTo He sBJISIeTCsl MECTOM
KPacHOI KapThl, TO OI[yCKaeM e€ HUXKe, U TaK Jajlee. 0

o lIKOJIbHWK HEe 3HAET, YTO OeJaTh.
o Kax onycmumo aodyro kapmy wa 001y no3unyuto Hudtce?

@ JlokaxkuTte, 9TO BCe Unca B 0eCKOHeIHOiI mocieoBaTenbHocT 10017,
100117, 1001117, 10011117, 100111117, ... nexsarca Ha 53.

Pewenue. Ilyctsb a, — m-blil 4ieH MOC/IEI0BATEILHOCTHA, TO €CTh 4] =
10017, a9 = 100117, u Tak najnee. 3aMETUM, UTO CJIELYIONIUI Gy IJIEH
ITOCJIEIOBATEILHOCTH BBIPAXKaeTCs uepes3 MPeJblIyIui a, 1mo dopmyie
On+1 = A -10—53. Tak Kak MEePBHI WIEH TOCTIEeTOBATETHEHOCTI JETNTCS
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ua 53 (10017 : 53 = 189), To, 1o moJsiyueHHoit popmyJie, BTOPO UjieH
ToxKe JieauTcs Ha 3. Ilpososmkas paccyzk/iaTh aHAJIOTUYHBIM 00pa3oM
TIOJTyaeM, 9TO KaXKIbIHl “JIeH IOCJIeI0BATEIbHOCTH JenuTced Ha 53. [

o llkONBHUK He 3HAET, 4YTO AeNaTh.
o Kakxum ob6pa3zom MoAHCHO 8bLpa3umd caedyrouwuti 4aer nociedosament-
HoCcMU "Hepes npedvtdyusuti?

JokaknTe, YTO eIMHAILY MOYKHO IPEICTAaBUTL B BUAEe CyMMBI 2017
MIOMAPHO PA3JIUYHBIX JPpo0eil ¢ umcauTeseM 1 U HATYPAJIbHBIM 3HAME-
HaTeJeM.

Pewenue. Haauém ¢ manoro: 1 = 1/241/2. Teneps upencrasum 1/2 B
BHUJIE CYMMBI 1 / 441 / 4. ITpomonzkast aHAJOTHIHBIM 00Pa30M IIOJIyIaeM,
aro 1=1/2+1/4+1/84+1/16 +1/32 +--- +1/22016 4 1/22017

o [lkonIbHUK He 3HaeT, 4YTO OeJjlaThb.

e Bocnoavsytimecs pasencmeom 1 =1/2 4+ 1/2.

a) CKOJIBKO €CTh CIIOCO00B pa3pe3aTh MOJIOCKY 2 X 3 Ha JIOMUHOIIKH
1 x 27 6) Tor ke Bompoc Jyist o0coK 2 X 4 1 2 x 5. Ilostocku Hesb3st
nepeBopadnBarh. B) CBeTa mocuuTaia IrCIO CIocobOB pa3pesarh I10-
Jiocky 2 X 2018 u BBIUJIA U3 HErO YUCJO CIIOCODOB pPa3pe3arhb MOJIOCKY
2 x 2017. A Harama mocumTaja 9uCIO CIIOCODOB Paspe3aThb IOJIOCKY
2 x 2016. Y koro pe3yJbrar BbIiies 0oJibiime?

Omeem. a) 3; 6) 5 U 8 COOTBETCTBEHHO; B) PE3yJIbTAThI IIOJIY-
YUJIUCH OJINHAKOBBIMU.

Pewenue. ITycrs p(n) — uucsio cnocoboB pazpe3aThb MOJOCKY 2 X 1 HA
jgomuHOIKK 1 X 2. a) Jlerko Buzers, uro p(3) = 3. 6) Pemenne storo
IYHKTA CBOJUTCS K IPEJIBIIYINEMY: JIOMUHOIIKA, OJIHA U3 KJIETOK KO-
TOPOH yTJIOBast, MOYKET PACIIOJIATATLCS JBYMsl CIIOCOOAMU; MEPBbIA U3
Hux gaer p(3) = 3 cmocoba paspesanusi, a Bropoit — p(2) = 2. Uroro
p(4) = p(3) +p(2) = 5. Anasoruuso nonyvaem, p(5) = p(4) +p(3) = 8.
B) Kak u B mpeapymux myHKTax, JOMUHOIIKY, KOTOpas OIHOI KieT-
KOit HaxoauTcss B yriie mojiocku 2 X 2018, MoxkeT ObITH pPacCIIOJIOXKeHa,
TOJIBKO JByMsi crocobamu. ITostomy p(2018) = p(2017) + p(2016), To
ectb p(2018) — p(2017) = p(2016). O
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o lIkONBHUK He 3HAET, 4YTO ZelaTh B NyHKTe a).

e Hapucytime nosocky 2 x 3. Kax mo2ym pacnosazamscs JOMUHOUKUY
6 yeay?

o lIKOIBHUK He 3HAET, 4YTO ZenaTh B NIyHKTe 6).

o Csedume 3adawy x nynkmy 6).

o [IKONBHUK He 3HAeT, 4YTO AejlaTh B IYHKTE B).

o Kax ewpastcaemes p(n) — wucao cnocobos pazpe3amov nosocky 2 X n
na domunowru 1 X 2 wepes p(n — 1) u p(n —2)?
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JInctok 20. Packpacku

Ha sTom 3ansiTun npejjiaraercs pemmTh 3aJa491, UCIOJIb3Ys Crerudu-
Ky Pa3HBIX pacKpacok. HapmcyiiTe Ha T0CKe UX BO3MOXKHBIE BAPUAHTHI
(cM. puc. HUXKe): JMaroHajbHas B 3 I[BETa, TUTPOBasi, 4-TBeTHAsI pe-
MIETKa, OKOIIKUA U KPYIIHbIE OKOIIKHU.

JiMaroHajbHas B 3 1BeTa TUIPOBasi 4-IIBETHAS PENIETKA  OKOIIKH
KPYIIHBIE OKOIITKHI
B nagaJe zanarus pazbupure cieayomnyo 3agady. Moxer ju max-
MAaTHBIl KOHb, HAYAB XOJUTb C KAKOW-TO KJIETKM IMAXMATHON JIOCKH,
oKa3aThbCs B TOI ke Kiierke poeHO depe3 2017 xonos? He moxker. [leii-
CTBUTEJIbHO, TPH IMAXMATHOW pacKpacKe KOHb KaXKJIBIM CBOMM XOJIOM
MEHSIET [BET KJIETKH, Ha KOTOpoil crout. [losTomy yepes HeuéTHOE “HC-
JIO XOJTOB OH OKaXKeTCsl Ha KJIETKE JIPYTOro IBeTa, YeM IIepBOHaYaIbHAS.
Ha kaxkoit kierke gocku 7 X 7 cumur xKyk. a) Ilo komanie Bce
JKYKH OJIHOBPEMEHHO IIEPEIOJI3al0T Ha COCEJHUE MO0 CTOPOHE KJIETKH.
JlokazkuTe, 9TO MPHU ITOM XOTd ObI B OHOM KJIeTKe Oy/IeT HECKOJILKO
)KyKoB. 6) [To KomMaH/Ie BCe KyKH [EPEroI3aioT B OJIHY U3 COCETHUX 10
JUAroHaJM KiIeToK. /lokakuTe, 9T0 mocje 3Toro Haifaércest 7 cBOOOTHBIX
KJIETOK.

Pewenue. a)Ha kaxoii Kierke mocku 7 X 7 cuaur XKyk. [Ipu max-
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MaTHO#l packpacke mosiydaeM 25 46pHbIX U 24 6ebix Kierkn (ambo
Haobopor). ZKyK npu mepenosizaHun MeHsieT IBET. SHAYUT, 25 YKYKOB
¢ YEPHBIX KJIETOK Ieperno3yT Ha 24 Oesible KJIeTKH, U XOTb B OJHOI
U3 9TUX KJIETOK Oy/IeT HeCKOJIBbKO KyKoB. 0) Paccy»xiaem anasoruaso
LYHKTY a), HO C TUTPOBON PaACKpPAaCKOM. L]

o llkonpHUK He 3HAET, YTO HeNaTh B IYHKTE a).
e Bocnoavaytimecs warmammot packpackor.

o llkonpHUK He 3HAET, YTO HeiaTh B IyHKTe 6).
e Bocnoavsytimecst muzposoti packpacko.

a) Mozkno Jsin u3 KBajpara 7 X 7 Bbipe3arb 10 kBajgparos 2 X 27
6) 13 smcra kiiergaroit 6ymaru pazmepom 29 X 29 KJIeTOUEK BbIPE3asIu
99 kBapPaTUKOB 2 X 2 (pexKyT 110 JUHUAM ceTKH). Jlokaxkure, 9T0 13
OCTABIIEHCS YACTH JINCTA MOXKHO BBIPE3aTh €IME XOTsi ObI OJIMH TAaKOit
2Ke KBaJIpaTHK.

Omeem. a) Henb3s.

Pewenue. a)PacrmosiorKuM «OKOIIKH» Tak, YTOOBI UX B KBaJIpaTe IIOMe-
cruoch 9. B kaxmom kBajpare 2 X 2 JOJKHO OBITH OJTHO «OKOIIKOY,
3HAYUT, KB IPATOB MOXKHO BBIpe3aTh He bosee 9. 6) B kBampare 29 x 29
MOXKHO yMecTHTh 100 «KPYIHBIX OKOIIEK» (€C/iu HAUMHATH PA3MEIIaTh
ux or yria). [Ipm KaxkmoM BeIpe3anun KBaJpaTa 2 X 2 MOBPEXKIAeTCs
(/16O 1ETTMKOM BBIPE3AETCsI) POBHO OJIHO «OKOIIKO». SHAYUT, IOCJIE BbI-
pesanus 99 KBaIPATOB OJIHO «OKOIIIKO» OCTAHETCS HETPOHYTHIM. Ero m
BO3bMEM B KadyecTBe 100-ro KBajipara. O

o llkonpHUK He 3HAET, YTO HeNaTh B IyHKTE a).

o Bocnoavsytimecs o0buHbIMU OKOULKAMU.

o llkoMbHUK He 3HAET, YTO fAelaTh B IyHKTe 6).

e Bocnoav3ytdmecs KpYynHuMu 0KOUWKAMU.

Ha xeruaroit 6ymare orMeueHbl Tpon3BobHBIM 00pazom 2000 kiie-
TOK. JloKakuTe, 4TO cpel HUX BCerja MOXKHO BbiOpaTh 500 KJIeTOK,
[IOTIAPHO HE CONPUKACAIONINUXCS JAPYT C JIPYTOM.
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Pewenue. Tlokpacum Oymary B 4-1iBeTHyIlo pemérky. Kierkn omamoro
1BeTa MeXKIy co0Oil He conpuKacaroTcs. KIleToK KakOoro-To IBeTa OT-
Meueno xoTs 661 H00. [lelicTBUTENBHO, B IPOTUBHOM CJIydae BCEX OTMe-
YEHHBIX KJIETOK Ob110 661 He 60stee 499 - 4 = 1996 < 2000. O

o llkonBbHUK He 3HAEeT, YTO HeyaThb.
e Bocnoavayiimeco 4-usemeemnoti packpackod.

B kBajipaTe 5 X 5 6e3 HaJIO2KEHUN PAZMECTUIINA 8 TIPAMOYTOJILHUKOB
1 x 3. Kakag kj1eTKa MOrja OKa3aTbCsd He HAKPLITONW HU OJHUM IIPSIMO-
yroapuukoMm? Haitnre Bce BO3SMOXKHBIE BAPUAHTHI.

Omeem. HemokpbIiTOii MOrja OCTATbCHA TOJBKO MEHTPAJIbHAS
KJIETKA.

Pewenue. Ilpumep mocrpouts Jierko. Jlokaxkem, 9TO Apyrue KJIETKH
HE MOIJI OCTaThCs HEIMOKPBHIThIMU. Vcroib3yeM 3-1IBETHYIO JTUATOHAJIb-
HYI0 packpacky. Kaknpiii npsMOyrosbHUK 1 X 3 COMEPKUT IO OIHOMN
KJIETKE KarKJOT'0 IIBeTa. SHAYUT, HEIOKPBITON MOXKET OCTATHCA TOJIBKO
KJIETKA TOTrO IIBeTa, KOTOporo Ha, 1 6osbIine octajbHbIX. Cpean KeToK
9TOr0 I[BETA €CTh HE TOJILKO IeHTpajbHas. OIHAKO, €C/ii pacKpacKy
noBepuyTh Ha 90°, TO HADOP KJIETOK 3TOrO IIBETA U3MEHHUTCSI, U €JIMH-
CTBEHHasI KJIETKA, KOTOPas MO-TIPEeXKHEMY OyIeT OKpalleHa B 3TOT IIBET,
— KaK pa3 [eHTPaIbHAasl. O

o [[KoTBHUK He 3HAET, YTO HeJaTh.
e Bocnoavsytimecs 3-usemnoti 0ua2onasvrol packpackod.

s urpbl B KJIACCUKMA HA 3eMJle HAPUCOBAHDLI KJIETKU C YHUCJIa-
mu ot 1 o 10 (em. puc). Mama npbirHysia CHApy»Ku B KJIETKY 1, 3a-
TeM MOIpHIraja MO OCTAJIbHBIM KJETKaM (KaxK/Iblil MPBIKOK — Ha CO-
CEJIHIOIO 110 CTOPOHE KJIETKY) U BBIIPBIPHYJIA HapyXkKy u3 Kjiaerku 10.
NsBecTHO, uTO Ha KjaeTke 1 Mama Oblta 1 pas,
Ha KJIeTKe 2 — 2 pa3sa, ..., Ha KJeTKke 9 — 9 paz.
CxkoJibko pas nobbiBasia Maia #Ha kierke 107

114]5]8] 9
2136710

Omeem. 5 pas.

Pewenue. Tlokpacum KIeTKH B IIAXMATHOM IOPsiJIKE: KJIETKH ¢ HEYET-
HBIMU 9UC/IaMU OyayT OebIMU, & ¢ YETHBIMU — YEPHBIMEU. KarKbiM
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MPBIKKOM Mala MeHsIeT 1IBeT KJIeTKU. Bojtee Toro, oHa HAYNHAET JIBU-
JKeHHe ¢ 6eJIol KJIeTKH, a 3aKaHIMBaeT Ha, YEPHOI. SHAUNT, KJIETOK I6p-
HOro 1 OeJIoTo IBeTa Ha e€ MapIIpyTe OyaeT MOpOBHY. B OeIbIx KiIeTKax
oHa nobeiBaer 1 + 3 + 5+ 7+ 9 = 25 pas, a B uépubix (kpome 10-0it)
2+ 4+ 6+ 8 = 20 pa3. 3uaunt, B 10-0if KJIeTKe OHa MMOOBIBAET D Pas.
MOoKHO MTOCTPOUTH COOTBETCTBYIOIINN TTPUMED:

12323434545456565676767678787878989898989X9X9X9X9X (X=10). O

o [[KOIBLHUK He 3HAET, YTO NeJaTh.
o [Ipumerume wWaxrmMammyio pacKpacry.

@ Y Ko 6611 Habop «FOHBI napkerunky. B HEM OBLIO HECKOIBKO
KBaJIPATUKOB 2 X 2 M HECKOJIBKO TeTpaMuHO Buaa «T». 113 mabopa Ko-
Jist 6€3 HaJIOKEeHUH CKJIabIBaI O0CKY 12 X 12 (1 JMIHUX TapKeTHHOK
He ocraBasioch). Kosisi morepsiyt oJiuH KBaJPATUK, 1 B Mara3uHe Ky
BMecTO Hero Terpammuo Buma «T1'». Hokaxkute, uro Tenepb Koms me
CMOXKeT CJIOKNTH JTOCKY 12 x 12.

Pewenue. Tlpu maxmaTHO# pacKpacke JiI0OOW KBaJpaTUK COMEPIKUT
JETHOE THUCIIO YEPHBIX KJIETOK, a Jifobast T-mKa — HeuérHoe. M3HATAIE-
HO Ha JIOCKe YEPHBIX KJIETOK 72, 3Ha4uT, T-1mek uérHoe dmcio. Ilocie
3aMeHbl KBaJIpaTuK Ha T-IIKy WX cTaHeT HEYETHOE UHCJI0, & 3HAUNT, U
obIee YUCI0 YEPHBIX KJIETOK B HUX Oy/IeT HEYETHBIM. O

o lIKOIBbHWK HE 3HAET, YTO OejaTh.
e Bocnoavsyiimecs waxmammoti packpackod.

B kaxx10i1 keTke purypol, TOKa3aHHONW HA PUCYHKE, CTOUT rupsi. 3
HuX 18 rupb — HACTOsIIIHUE, BeCsAIne ONUHAKOBO. /IBe — basbiuBbie,
OHH JIerde HACTOSIIIUX U, BO3SMOXKHO, pa3Hoii Macchl. DajibInBbie THPH
PACIIOJIOXKEHBI B COCEJIHUX 110 CTOPOHE KJIETKAX.

Kak 3a Tpu B3BemmBaHUsI HA YAINIEIHBIX Be-
cax (6e3 JIpyrux rupb) y3HaTbh, B KAKUX KJICTKAX [T TTTTTTT1]
PAaCIIOJIOKEeHBI (DAJIBITUBBIE THPH !

Pewenue. PackpacuB ¢Gpurypy B MIAXMaTHOM MOPsiIKE, 3aMETUM, 9TO
dabIIuBble TUPU CTOAT HA COCETHUX KJIETKAX PasHbIX 1BeTOB. [lycTh
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Gestbix KJIETOK 9, a uépHbix 11. 3a 2 B3BemuBanus HaiIEM OeJTyI0 KJIeT-
Ky ¢ aJIbIIUBON rupeii, a 3aTeM 3a OCTABIIEECHT B3BEIIUBAHUE CPEIN
TpEX eé YEPHBIX coceleil HailaéM BTOPYIO (baabuByio Tupio. s sTo-
ro pazzesnM 9 OeIbIX TUPb Ha TPYIILL 110 3 U JIBE TPYIIILI B3BECUM; B
6outee JI6rKoit TpyIe (ecan oHa ecTh) 1 Oy/IeT habIIIBasi THPSI, & €CJIN
PYIIIBI YPABHOBECUJINCH, TO JIETKasl TUPs B TpeTheil rpymme. BropbiM
B3BENIMBAHUEM TOYHO TaK Ke Hail/I€M B H0Jiee JIErKoii rpytiie dasibIiy-
ByIo Tupio. T'peThe B3BemMMBaHUE JEIAETCA AHAJOTUIHO. O

o llxonbHUK HEe 3HAET, YTO IeyaTh.
o [Ipumerume waxrmMammyio pacKpacry.

Ha kaxkmoit kjieTke q10ocKu pazmepoM 9 X 9 cuaut KyK. B HekoTopbIit
MOMEHT BPEMEHHU BCe KYKH IIePEIoI3al0T B OHY U3 COCEIHUX IO JIMa-
T'OHaJIN KJIETOK. B KaKOM HanMEHBbIIIEM YUCJIE KJIETOK lVIOFyT OoKa3aThbCd
HECKOJILKO YKYKOB?

Omeem. Tpmu.

Pewenue. Takux kierok Oymer He MeHbIle TpEX. B camom mene, ecian
IIOKPACUTh JOCKY B THT'POBYIO PacKpacKy, TO KJIETOK OIHOTO IBeTa Oy-
JeT Ha 9 MeHbIlle, YeM KJIETOK JPYyroro msera. 1IoCKOJIbKY Bce KyKu
MEHAIOT I[BETa KJIETOK, »KYKOB KAaKOT'O-TO ITBETa OKayKeTcs Ha 9 60j1b-
e, 1eM KJieToK. [Ipu a1oM 9 «JIMIHIX» KYKOB MOXKHO PaCIpEeIeTUTh
MUHHUMYM TI0 TPEM KJIETKaM: B KaXKIyIO KJIETKY MOXKHO ITPHUIIOJI3TH HE
boJiee 4eM C YeTHIPEX APYTHUX KJIETOK, a Ha KarKIyI0 KJIETKY y2Ke IIPH-
[IOJI3a€T OJINH «HEJIUITHU» KyK. [[puMep ¢ Tpems «IepernoTHeHHbIMU>
KJIETKAMH CTPOUTCS CAeIyIONUM obpasoM. PazbuBaeM ducia Ha AecaT-
ku: 1 — 10,2 — 20,...,91 — 100. Crpenku B mpeaeax OJHON JECATKH
KpacuM B KPaCHBIN I[BET, OCTaJIbHbIE — B CHHHUIA. O

o lIKOJIbHWK HEe 3HAEeT, YTO OejaTh.

e Bocnoavsyilimecst muzposoti packpacko.

@ Ilerst u Bacst urparor Ha nmocke 8 x 8. Kaxkabim xomom Ilerst Boibupaer
KJIeTYaTHI KBaJapaT pasMepoM 1 X 1 mim 2 X 2, Bce KJIETKH KOTOPOTO eIlé
He OKpallleHbl, a Bacst KpacuT ero B Oesiblif, CHHII UM KPACHBIHN I[BET
TaK, IYTOOBI IpaHUIlA KBaJpaTa He Kacajaach 10 OTPE3KY KJETKH TOI'O
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»Ke 1Bera. KTo He MoxKeT cuesaTh XolI, IPOUrPhIBAeT. KTo U3 UIrpokos
MOXKET BBIAIPATh, HE3ABUCUMO OT UI'PhI COLEPHUKA?
Omeem. Ilera.

Pewenue. Ilycrs Ilers mo odepenu BeIOMpaeT KBaJpaThl, MOKA3AHHDIE
Ha puCyHKe cipaBa (6oJiblue KBaJIpaThl TaM Pa3MepoM 2 X 2, MaJjible
— 1 x 1), B TaKOM MHOpsijIKe: CHAYAJA JIBA BEPXHUX, IIOTOM IEHTDAJIb-
HBIA cpeaHuil, JIeBbIA U IIpaBbIil cpegHue, NPaBblil HUXKHUHA, BEpXHUNA U3
MAJIbIX, JICBBIII HU2KHUN, HU?KHUI U3 MaJIbIX.

Torma nBera MOXKHO 3aHYMEPOBATL TaK, YTO
Bacst mosmken Oyaer pacKpacuTb KBaJPaThl, Kak
[OKAa3aHO HA PUCYHKe (IOTOMY d9TO IIBETa BCEX
KBaJIpaTOB, HAYMHAA C TPETHEro, IOJTHOCTHIO 3a-
JTAIOTCSl TIPeJIbLYIIeli PACKPACKON ), ¥ MOJIY YU TCs,
4TO HUZKHUHA MaJIblil KBaJApaT KPACUThb HEYEM.

o [[KombHUK HEe 3HAET, YTO HOeNlaTh.

o [louepatime 6 amy uzpy camu c¢ coboll uau ¢ cocedom Mo mapme.
Honpobytime yeadams omeem, ONUPAACH Ha PACCMOTMPEHHDBLE YACTVHDLE
CAYHAU UBDDL.
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Jlucrok 21. Haiiim omubKy

Ha 9TOM 3aHATHUHN KO BCEM 3a/adaM y>Ke €CTh penIeHMd. HO qaCTb U3
9THUX PeIleHni comepsKaT OMNOKY, KOTOPLIE U BAM U IIPEICTOUT HANWTH.
[Ipu 5TOM HEKOTOpBIE pelleHusi BepHbIe!

B koMMeHTapusax HUXKe K KazKI0i 3a1ade CHAUaIa IPUBOIUTCS «Pe-
[IIeHKEe», JAHHOE K 9TOM 3aa4e B JIMCTOYKE JJjIsI IIKOJbHUKOB, & 3aTeM
— CODCTBEHHO peIlleHre, TO €CTh yKa3aHhe, B IYEM COCTOUT OINOKA B
«PEIICHIH ».

B kauecTBe JIOIOJIHUTEIHLHOIO 3aJIaHUs] MOXKHO IIPOCUTDL ITKOJIHLHU-
KOB UCIIPaBHUTh HEBEPHBIE YTBEPXKAEHUsI, COIEPIKAIINECS B YCJIOBUSIX 3a-
Jlad, U IIPAaBUJIbHO JOKa3aTh BEPHBIE.

Hokaxkure, uro: a) 2+ 2 =15;6) 2-2 =5.

«Pewenue». a) Ouesngno, uro 0 = 0. Takke oueBuHO, uTO 2 - (5 +
5)—2-(5+5)=0u5-5—5-5= 0. Orcrona nosygaem, 4o 2- (5+5) —
2-(545)=5-5—>5-5. PackpbIB CKOOKH ¥ ITPOM3BEJIsi TPYIIITHUPOBKY
HEKOTOPBIX CllaraeMblx, nouyanm 2-(5—5)+2-(5—5) = 5-(5—5), unm
(2+2)-(5—5) =5-(5—5). Cokparum OOIIHIT MHOKHTENb U Oy UM,
410 24 2 = 5, 9T0 U TPeOGOBAJIOCH JI0Ka3aTh. 6) 13 nmyHkTa a) ciejyer,
qaro 24+ 2 =5,00 2+ 2 =2-2. [loatomy 2 -2 = 5. O

Pewenue. OmmbKa B NPUBEIEHHOM PEIIEHUH COCTOUT B COKPAICHUU
Ha 5 — 5 = 0 B mocJjiegHeM JIeHCTBUH. DTOT IPUMEDP CIYKUT XOPOIIeit
WILTIOCTpaleit Toro, moyemy Ha 0 JIeJTUTH HEJIB3S. O

o [[koJIbHMK He 3HAET, YTO OejaTh.
e Bcezda AU MONCHO COKPAMUMDL ACGYI0 U NPABYI0 YACTND PAGEHCTEA
HA 00HO U MO IHCE YUCAO UAU GbLPAAHCEHUE ?

MasbBuna ckasaja BypaTtnao yMHOXKHUTD 91c/Io HA 9 U K Pe3y/IbTaTy
npubasuth 15, a Byparuno ymuo)ua qucio #Ha 15, a moToM npubaBui
9, HO oTBeT MoJIyums BepHbIii. Kakoe 910 ObL10 Unco?

«Pewenues. O603HAYNM MCKOMOE YHUCJIO Yepe3 & U COCTaBHM ypaBHe-
aue: 9z + 15 = 152 + 9. Ilepenecém x Bupaso, a yucsa Bieso. [lomyanm
24 = 6x. Orcrona x = 4. O
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Pewenue. 3aech momyinena omubKa IpHU pPEIIeHUN ypaBHEHUST — IIPU
IIepeHoce cjeBa Halpapo. Ec/ii BBIIOJIHUTL BCe JaeicTBUst 6e3 ommuboK,
[IOJTyIUM MIPABUJIbHBIA oTBeT T = 1. O

o lIKOJIbHWK He 3HAET, YTO HNeNaTh.
o [lonpobytime camocmoAMEALHO PEWUMD YPAGHEHUE, KOMOPOE 3aNU-
CaHO 68 «PEULEHUU .

Ecnun AHg uaér B IIKOJIy IIEIMKOM, a 0OpaTHO eJeT Ha aBTodyce, TO
Bcero Ha gopory ona Tparur 1,5 aca. Eciu ke ona emer na aprobyce B
0b6a KOHIIa, TO BeChb IyTh y Heé 3aruMaeT 30 MuHyT. CKOJBKO BpEMEHHI
noTpaTuT AHs Ha HOPOTY, €CJIU U B IIKOJLY, U U3 IIKOJILI OHA OyIeT naTh
IerKomM?

«Pewenues. Ha nmyTp nermkoM B 00a KOHIA ILIIOC IIyTh Ha aBTOOyCe B
0ba KOHIA yHIET CTOIBKO YKe BPEMEHU, CKOJIBKO Ha JIBA MY TH MEITKOM 1
Ha aBTobyce. ITosToMy Ha J0pory Ty/1a-00paTHO MMEMKOM AHS IOTPaTUT
2-1,5—-0,5= 2,5 yaca. O

Pewenue. TTpusenénnoe perenne BepHO (XOTsi, BOSMOXKHO, U HE KarK-
JIBIH TITKOJIBHUK €r0 MOAMET 110C/Ie TIEPBOro YKe MPOUTEHHs ). O

o llkonpHWK He 3HAET, YTO LeNaTh.

e Pewume 3adauy camocmosimesvro (603mootcHo, Opy2um cnocobom).
Beproiti au omeem? A xaxasa 4acmsd «peuwenuss Kadicemes Henpasuib-
HOG?

ITers ¢ apyrom momutu B Tup. Yroop Obur Takoit: Ilere marorcs
10 maTpoHOB, U 3a KaxKJ0e MOlaJaHue B IejIb OH HOJIYUYaeT eI§ TPu
natpona. [leTst cTpesisii, MoKa MATPOHBI HE KOHYUIUCH, U CJIe/IaJl BCETO
34 BoicTpesna. CKOJIBKO pa3 OH IOoMAaJ B IeJih?

«Pewenues. YV Ilern 6b110 maTpoHoB Ha 10 BBICTPEJIOB, 8 BBICTPEJIVIT
oH 34 pa3sa, 3HAYUT, 24 TATPOHA OH TOJIYUNJI JOMOJTHUTE/IBHO. 3aMETHM,
ITO [PU KaXKJIOM MONaIaHuu 00Iee KOJIMIecTBO naTpoHoB y [letu yse-
JINYUBAETCS Ha 2: ONWH HMATPOH OH TPATUT HA BBICTPEJ, HO IOJIYYIAET
TPH MaTpoHa B3aMmeH. 3Ha4uT, [lerst momas B ek 24 : 2 = 12 pas. [
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Pewenue. O4eBUIHO, 9TO OTBET B «PEIIeHUN» HEBEPHBI: eciiu Obl [leTs
monaJi B 1eJib 12 pas, 1o moJry4ansi 661 3a 370 36 TATPOHOB, TO €CTh JAaXKe
GoJIbIlle, YeM OH CJIeJ1ajl BeICTpesioB. [Ipu aToM nepBoe mpejjiokeHue B
perernn papubHoe. OubKa BO BTOPOM MPEJJIOYKEHIH: TTPU KaXK [OM
[IOTIAIAHIN KOJIMYECTBO IATPOHOB, KOTOPhIe [leTs mMoxkeT MCTpaTUTh,
YBEJIUYIUBAETCH He Ha 2, a Ha 3. Tak uTo npaBu/IbHBIN OTBeT — 24 : 3 = 8
pas. L]

Moxmno jsim #a mocke 10 X 10 paccraButh 13 kopabueit 1 X 4 js
UTPBI B «MOPCKOIi 060it»? Kopabyin He JOJIKHBI COPUKACATHCS JIPYT C
JIDYTOM HH CTOPOHAMU, HU yTJIAMU.

«Pewenues. TlocMoTpuM, CKOJIBKO KJIETOUEK 3aHUMAET KAXKIBIH KO-
pabnb. Tak Kak OH He JOJYKEH CONMPUKACATHCS C JPYTUMHU KOPabIIsiMu
HU CTOPOHAME, HHM yIJIAMHU, OUYEPTHM BOKPYTI HEro IpaHUILly MIHPUHOI
B MOJIOBUHY KJIETOUKM. TakKuM 0Opa3oM, KayKIblii KOpab/Ih 3aHIMAET
44+ 4+1=9 kaerouek. C japyroit cropossl, jjocka 10 X 10 maér Ham
100 + 10 + 10 = 120 wurerouek (¢ y4érom Tex caMbIx «rpanuiry ). Ho
13 -9 = 117 < 120. 3uauurt, 13 Kopabieit pacCTaBUTH MOYKHO. O

Pewenue. B «perieanns He yITE€HO, 9TO KOPAOJIU HE MOI'YT COIPHUKA-
CATbCs BEPIIUHAMU, [MOITOMY <«TPAHUILY» HAI0 T00ABJIATL €INE U II0
yriiaMm. Torma miomaas oHOro Kopabiisi BMecTe ¢ rpanutieit Oymer 10
KJIETOK, a jiockn — 121 kyerka. Tak yro 10-13 > 121, nosromy 13 ko-
pabJieit paccTaBuTh Ha caMoM Jiejie He yaactcs. VcxogHoe «pereHues
HEBEPHO €IMI¢ U MOTOMY, 9TO JIayKe €CJIM HEPABEHCTBO OBLIO OBl «B IIpa-
BUJIbHYIO CTOPOHY, 9TO €Il€ TOJHKO HeOOXO/IMMOe YCJIOBHE: U3 HErO He
CJIEJTyeT, ITO PACCTABUTH KOPabOJIM BO3MOXKHO, HY2KEH MPUMED. O

o [lkoNbHWK He 3HAET, YTO HOejaTh.

o Vyumuieaem Au «peweHues G03MOHCHOCTNG KACAHUA KOPAOAET Yeaa-
mu?

@ B yHuBepmare Hapsiinin HECKOJIBKO HOBOTOJHUX &€m0K. Ha 12 u3
HUX €CTb KpacHble mapbl, Ha 11 — »Kéiarble, HA 19 — cuHue, Ha 6 —
KpacHbIe U XKEJIThIe, Ha 8 — KpacHbIe U CUHUE, Ha 7 — YKEJIThle U CUHUE,
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a Ha OJHON — mmapbl BceX TPEX 1nBeToB. CKOJIBKO €JI0K HAPSAIUIN B
yHUBepMare?

«Pewenues. Cnoxum 12 + 11 + 19 = 42. [lpu 910M MBI TOCUUTAJIN
€JIKM, Ha KOTOPBIX BHUCAT MIAPHI JIBYX IIBETOB, 110 JIBa pa3a. Borurem
UX KOJIMYECTBa U3 IMOJIyIEHHON CyMMBI IO OJTHOMY pa3y: 42 — 6 — 8 —
7 = 21. Tenepb HUKakue EJIKU HE MOCYUTAHLI JIBaKAbl. OJIHAKO Teleph
MOJIyIaeTcsl, YTO EJIKY C IapaMH BCeX TPEX IIBETOB MBI CHAYAJ A TPHU
pasa MOCYUTaIU, a IIOTOM TPU Pa3a BBIYIN, TO €CTh OHA y HAC ceifdyac
He ydrena BoBce. obaBuB e€, mosyanm 21 + 1 = 22 énxu. ]

Pewenue. Pemrenne BepHoe, a BOT yC/IOBHE 332491 HEKOPPEKTHO. B ca-
MOM JIeJI€, €CJIU IOCYUTATh KOJHYIECTBO EJI0K, Ha KOTOPBIX €CTh KPACHbBIE
mapsl U emeé Kakne-uudyib, To moaydurcs 6 +8 — 1 = 13 > 12. [lpu-
9EM 3Ty OIMUOKY B YCJIOBHH CKOPEE 3aMETSIT Te IMKOJIbHUKI, KOTOPBIE HE
CTAHYT Cpa3y NPUMEHATb (GOPMYILY BKIIOUYEHUN-MUCKIIIOYEHNI, KaK 3TO
CHEJAHO B «PEIIeHNun», & CHAJasIa TOCIYNTAIOT, CKOJILKO E/I0K C IIapaMu

POBHO OJIHOT'O U POBHO JIBYX IIBETOB (JIJIsI KAyKJIOIO I[BETA B OTJIEJLHO-
cTH). O

o [[KonmpbHUK HEe 3HaeT, YTO IeyaThb
e Kax nocuumambv KoAUYECTNEO é,/LO?‘C, HA KOMOPLIT B8UCAIM KPACHDIE U
2HCEAMDBLE wapsvt, HO HE BUCAIMN cunue?

Hoxkaxkure, uyro 64 = 65.

«Pewenues. Pa3zpekem TpeyroJbHUK C IBIPKOI ILIOMAALI0 64 KIETKH
HA YACTH U CJIOZKUM TPEYTOJIbHUK 0e3 JIbIPKY II0mabio 64 KieTku (CM.
pucyHoK). Ilyommanp npsMOyroJbHOrO TPEYroJbHUKA PAaBHA OJIOBUHE
MMPOU3BEIEHUS JIJTUH KATETOB, TO €CTh CTOPOH, TMPUJIEXKAINX K ITPAMO-
My yIJIy. DTO CJIeJlyeT U3 TOrO, U9TO TaKOH TPEeyroJbHUK COCTABJISIET
MTOJIOBUHY TPSIMOYTOJbHUKA, CTOPOHBI KOTOPOTO PaBHBI KaTeTaM Tpe-

YroJibHUKa.
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Pewenue. Bosbimnoit TpeyrojJbHUK Ha 0DOMX PHUCYHKAxX Ha CaMOM Jie-
Jie TPEYTOJILHUKOM He sBjsieTcs. /IBe u3 ero gacreii, umeromiue Ghopmy
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB, UMEIOT HepaBHBbIE YIJIbI (Hampumep,
BUJHO, UTO Y HUX HEPABHBIE, XOTS U JOBOJLHO OJIN3KNE, TAHTCHCBI: % u

3). O

o [[KoIbHUMK He 3HAET, YTO HOEeJaTh.

e Bce au «Cmoponvly GOALUWO20 MPEY20NDHUKA ABAAINOMCA NPAMBLMU
AUHUAMU?

B Bockpecenbe BedepoM OHOKJIACCHUKN 3BOHUJIM JIPYT JPYTY, ITO-
Obl y3HaTH JoMallHee 3ajaHue. 3BecTHO, YTO KaKJbIii OTBETHJI 110
Kpaitueit mepe Ha 10 3BoHKOB. Tak:Ke M3BECTHO, UYTO HUKAKME JIBa OIHO-
KJIACCHUKA HE pa3rOBapHUBAJIHU JAPYT C APYyroM 3a Bedep OOJIbIIe OJHOIO
pasa. KaKoe HanMEHbIIEE KOJIMIECTBO YIECHUKOB MO2KET 6bITb B Knacce?

«Pewenues. BosbMéM oHOTO YesioBeKa. KMy IMTO3BOHWIN €Ié MUHU-
mMyM 10 pasHbIX Jr0/eit (mycTsb 910 OyayT 2-it, 3-it, 4-ii, ..., 11-it); uto-
ro yxke 11 genoek. BospMméMm BTOpOro. IlepBhlit eMy 3BOHUTH yKe He
MOXKET — OHH yKe moropopwju. IlycTb emy MO3BOHAT BCe ¢ 3-TO 1O
11-ro — 370 9 4esoBeK; TOra Hy2KeH eIrlé 12-ii, 9Tobbl BTOpOMY IO3BO-
i 10. (Ecoin Bropomy nossousT He Bee ¢ 3-10 110 11-ro, To npuaéres
1006aBUTHL OOJIbIE HOBBIX JIIOAEH, Torga n oblnee KOJUIECTBO He Oyrer
MHUHUMaIBHBIM. ) [IpojiosnKast 91 paccy K ieHust JaJiblie, oLy IuM, YT
Tpebyercst MUHUMYM 21 4dejioBeK. O

Pewenue. A BOT 371ech Jayke OTBET TOJYUHUJICS BEPHBINM, HO peIeHue
HENPaBUJILHOE: HEIMOHATHO, TIOYeMY €CJIU Ha KaXKJOM Irare J100aB/IsTh
MUHHAMaJIbHO BO3MOXKHOI'O OJIHOI'O 4Y€JIOBEKA, 110J1ydaeTcs J1eHCTBUTEIb-
HO HAWMEHbIIee BO3MOXKHOE 00IIee KoJIMIecTBO 4eyioBek. [louemy He
JIydIlie cHavaJIa J00aBJIATh DOJIbIIIE YeJIOBEK, & IIOTOM B KaKOH-TO MO-
MEHT 3a CUY€T 3TOr0 CUJIBHO COKOHOMHUTH! 10, YTO ONUCAHO B «perie-
HAWY» — 9TO HA CAMOM JIeJIe CIIOCOO IMOCTPOEHUsT ONTUMAJILHOTO IIPUMe-
pa: pacctaBuM 21 9esIOBEK MO KPYTY, U IMIyCTb KaXKJOMY IMMO3BOHAT 10
CTIEYIOIINX 3a HUM I10 9acoBoil crpesike. OIeHKa JIe1aeTcs TakK: IMyCTh
B KJIacce N yIeHHKOB. Torma MakcMMaibHOE KOJUIECTBO 3BOHKOB (IIpn
YCJIOBHH, YTO KazyKJible JIBOE PA3roBapuBaJi He GOJIbIle OJHOrO pasa)
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pasuo n(n—1)/2, a MunuMasbnoe pasuo 10n. Orciogan(n—1)/2 > 10n,
TO ecTh N = 21. KpoMme Toro, «perieHunes COAEPKUT TOJIHKO «OIEHKY»,
a sIBHOI'O yKa3aHWs Ha IPUMep TaM HeT. O

o [[KoNIbHUMK HEe 3HAET, YUTO HOeJaTh.

° BepHO AU, YO eECAU HA KaotcAom waze d0baBAAMD MUHUMAALHO B03-
MOIHCHO20 00H020 UENOBEKA, NONYHAEMCA deticmeumesvHo HOUMEHDULEE
603 MOINHCHOE 06@(,@66 KOAUMECTNEO "EN0EEK ?
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JInctok 22. /lecaTuuHas 3alliCh

B HavaJie 3aHATHSI CJIE/IyeT PACCKA3aTh/HAIIOMHUTH MIKOJIBHUKAM O CMbIC-
Jie TeCSITUTHON 3aIUCH YUCTIa: JeCATHIHAS 3aIlliCh — 9TO Ha CAMOM JeJjIe
3alliCh PA3JIOXKEHUsT INCa 110 CTeneHsiM JecaTku. Hanpumep, 12345 =
1-10%+2-10%+3-10% +4- 10! + 5 - 10°.

[Tosresnoe CBOMCTBO JIECATUIHON 3aIUCU YHUCJIA COCTOUT B TOM, UTO
nocseHsist udpa cyMMbl (IPOU3BEJIEHNST) JABYX YUCE] PABHA I10CTIE]I-
Heil udpe cyMMbl (IPOU3BEIEHNsI) TOCJIEIHUX UMD ITUX JIBYX TUCET
(To 2Ke camoe BEepHO U JIIsI JIOOOT0 YA CJaraeMbiX /COMHOKHUTEIEH ).

Kpowme sToro, mo oHoil mim HeCKOJIbLKHAM ITOCJAEIHAM I pam B Jie-

CSITUYHOI 3allMCH YUCJIa MOXKHO IIPOBEPSITH €ro JIeJuMocTb Ha 2, 5, 10,
4, 25, 100, ..., 2™, 5", 10",... Hanpumep: 123456 = 123400 + 56 =
1234100+ 56 = 1234 -22 - 52 4 56. [lepsoe ciaraemoe Jeqnres na 4, 25
u 100, mosToMy AeTUMOCTh UCXOMHOTO ducia Ha 4, 25 u 100 3aBucuT ot
nenaumvoctu yucia 56 na 4, 25 u 100. B nanxom npumepe 56 neiurcsd Ha
4, o He nenutcd Ha 25 u Ha 100. [TosToMy MCXoHOE YUCTIO JIETUTCA Ha,
4, Ho He menurcd Ha 25 u Ha 100. Boobie, namypasvhoe wucao deaum-
ca na 2™, 5™ 10" moada u moavko mozda, k0206 “UCAO, 00PA30BAHHOE
€20 nocaednumu n yuppamu, deaumcs na 2™, 5™ 10" coomsememeen-
1o0. Jlokazarsb 9T0 B 00IEM CIydae MOXKHO aHAJIOTUIHO ITPUBEIEHHOMY
npuMepy (HO pacCKa3bIBaTh IKOJbHIUKAM JO0KA3aTebCTBO B OOIIEM BI-
Jie He HY?KHO).
1 ckazan Karreit Upany Iapesuuy: «2Kuth Tebe 10 3aBTpaIrsero
yTpa. Y TPOM SIBUIILCS IIPeJ MOU O9H, 33/ [yMAIO s1 TPy UMPHI T,y 1 2.
HazoBémib Ter MHE TpU unciia a, b u c. Boiciyiaro s 1ebst 1 CKaxKy, 9emy
paBHO ax + by + cz. Torma orramait, Kakue MudpPL T, Y, 2 T 33TyMAaJI.
He orragaems — rosioBy ¢ mied goJioitl» Oneuammics Mpan [lapesuu
U TOME IyMy AyMarh. MOXKeT Jii OH B YKUBBIX OCTATHCSI!

Omeem. MoxerT.

Pewenue. Tlockonbky Komeit 3aaymast iudpsl, Msan-Iapesma moxer
Ha3BaTh, HarpuMep, dnciaa 100, 10 u 1. Toraa mosryvennoe Tpéx3nadHoe
9HCI0 U OyIeT COCTOSATh M3 3araIaHHbIX IUdP. O

o [[KoNIbHUK HEe 3HAET, YUTO HOeJaTh.
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e Obpamume erumanue, umo Kawet 3adyman ne wucaa, a yu@ppo..

Hanurmure nanmenbiiiee HATypaabHOE YUCIO, COCTABJIEHHOE U3 BCEX
BO3MOYKHBIX PA3JIMYHBIX MUMp U Jejismieecs 0e3 ocTaTka Ha 5.
Omeem. 1023467895.

Pewenue. Jlannoe gmcao OymeT HaMMEHBIINM, TaK KakK B OoJiee cTap-
MAX Ppa3psijiaX CTOSAT MaKCHMAJIbHO MaJIEHbKHE BO3MOXKHBIE IM(PBHI.

O

o [IkoNMbHUK He 3HAET, YTO OeaTh.

o Yem eviwe paspad, mem menvwyro yudpy myda nado cmasums. Hoav
HEAB3A CTNAGUMDb HA Nepeyto noduyuo. U neobxodumo dobumocs deau-
mocmu na 5. Kaxotll npusnar deaumocmu Ha 57

Cy1iecTByIOT JIiU JIBA [TOCJIEI0BATEIbHBIX HATYPAJIbHBIX YUCJIA, CYM-
Ma P KaxKJI0ro u3 KOTOPBIX JeJUTCT Ha 47
Omeem. Ha.

Pewenue. Hampumep, 39 u 40. O

o [[KONBHUK He 3HAEeT, YTO LejaTh.
e Bcezda au cymma uudp 08Yxr coCeOHUT HAMYPANOLHBIT “UCEN OMAU-
yaemes wa 17 Koeda smo we max?

Haiinnre HamMenbIllee HaTypaabHOE UNUCJIO, CyMMa IudP KOTOPOIO
JeUTC Ha b 1 cyMMa 1idp CIeIyIoIero 3a HUM HATYyPaJIbHOTO YUCIIA
TOXKE JeJIUTCS Ha 5.

Omeem. 49999.

Pewenue. TlepBoe 4mcio HOKHO MMeTh Ha KOHIE 9, TaK KaK MHAYE
cyMMa 1udp U3MEHUTC Ha 1, ¥ HOBast cymMMa mudp He OyIeT JeInTcs
Ha 5. Eciu npoucxomur mobasienue 1 K auciay ¢ n nudpamu 9 Ha KOHIE
(a (n + 1)-a nudpa c konna He 9), To cymma 1udp YMEHbIIALTCs Ha
9n — 1. Ecan cymma nudp geaumiach Ha 5, TO U HOBasl cymMMa mudp,
yMeHbIlleHHas Ha 9n — 1, momkHa nennThed Ha 5, To ecTb 9n — 1 momk-
HO JeauThbeca Ha 5. HammeHblmee m, JjIsi KOTOPOTO 9TO BEpHO, N = 4.
Orcro/ta HanMeEHbBIIIEe YUCJI0 ¢ YKa3aHHBIM BbIIIe cBoficTBo 49999. [
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o llkOoNBHUK He 3HAET, YTO HelaTh.
e [lepsoe wucao doasicno umems na konwue 9. Kax menwaemca cymma
yugp npu dobassenuu eduruyb, Komopas «3abepéms n desAamox?

K samymMunBo cTosillieMy Ha TpOTyape 9YeJoBeKYy, a UM OKa3aJiCs
MaTeMaTUuK, HOAOLHé.H MUJINITUOHED. <<BI)I HE O6paTI/I.HI/I BHUMaHUA Ha
HOMED IIpOeXaBIlero ceivac camocBasia?» — cupocwsi oH. «O, mal Y
Hero ObLT PEJIKOCTHBIN HOMEp. BTopoe JBy3HAYHOE YHCJIO IMOJIyJaeT-
cs1 M3 TMEPBOTO TEPECTAHOBKON MUdP, & UX PA3HOCTH PABHSIETCS CyMMe
nudp KaxkJIOro u3 HUX» — TAKOB ObLT OTBeT MareMaTuka. Kakoil ke
HOMEP y caMocBaJia?

Omeem. 5445.

Pewenue. U3 ycioBus ciieyer, 4To HoMep caMocBaJia uMeer sujg ABBA,
npu stom AB + BA = A + B. TlpejctaBuM BCE B BHJE CyMMBI pas-
PSITHBIX CJIAaraeMbIX U HAIUIIEM ypaBHEHHWE C JBYMsi HEM3BECTHBIMHU:
10A+ B—10B — A = A+ B. Ilonyuaem ypasuenune 8A — 108 = 0 wmn,
cokpaTup obuuit MHOXKUTETH, 4A — 5B = 0. IIpn stom 0 < A, B < 9
u A, B € N. [TosTomy mpocTbiM 1epebopoM MOIYyIaeM, ITO BO3SMOXKHEI
ciyuan A = B=0wu A =5, B = 4. Tak kak nomepa 0000 #e 6bIBaeT,
TO HOMED ObLIT H445. O

o [[KOIBLHUK He 3HAET, YTO NeJaTh.
o Hanuwume nomep 6 sude bYyxe6, a nomom Pa3sodrHcume 6 Cymmy pas-
DAOHDIT CAQRGEMDIT NOAYHEHHBLE BHLPANHCEHUS.

@ Haiinure aBy3nadnoe aucyio, o0IaIa0MIee CIETYIOMNM CBOHCTBOM:
€CJIN 3a9EPKHYTh €ro MMOCJIEIHIO UdPY, TO HOJIYINTCs Yucyo B 14 pa3
MeHbIIIEee.

Omeem. 14;28.

Pewenue. Ilogxonar Tombko 14 u 28, apyrux metT. lokaxkem s3to. [Ipen-
TIOJIOXKMM, YTO €CTh 4mciIo Buja ab, rie a > 2. Ilpu 3auépkuBanmum
rocJieiHeit 1 pbl MBI oJIyauM 9ucyio a. Ilpeacrasum 14 B Buje cym-
MBI pa3paaubiX ciaaraembrx: 14 = 10 + 4. [lpu ymHOXKEHUU TOJIyUaeM
crnenyiomee: 14-a = 10a+4a. Ecam a > 2, To MBI IOy IUM 9HUCIO, KOTO-
poe 6yzieT Gosble, YeM a9, OTCIO/A BBIIOJHEHNE TPEOYeMOro YCJIOBUS
HEBO3MOKHO. 0
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o llkOoNBHUK He 3HAET, YTO HelaTh.

o CKOADKU 3HAYHOE YUCAO NOAYHUMCA NPU 3a4EPKUSAIHUU NocaedHet
yugpv, dsysnaurnozo wucaa? Ilpedcmasvme wucao 14 6 eude cymmot
DABPAOHDIL CAGLAEMDBIL.

[MTecTuznaunoe quciio HavunHaeTcst ¢ udpel 2. OTKUHYB 3Ty 1udPy
cJIeBa M HAIKCaB e€ ClIpaBa, [MOJIYYUM YUCJI0, KOTOpoe B 3 pasa OoJibIie
repBoHavUabHOTO. Haliinre nmepBoHAavMAIBHOE TUCIIO.

Omeem. 285714.

Pewenue. Sanumewm mecrusnagnoe duciao kak 200000 + . Ilocse me-
penoca 2 B komer, mojy4aem uucio 10x 4+ 2. Tak kak oo B 3 paza
6oJIbIlle TIEPBOHAYAJIBHOIO, TIOJyYaeM cjeayiollee ypasHenue: 10 4+ 2 =
3 - (200000 + ). Pemasi nannoe ypasHenue, mosydaem r = 85714. A
[IePBOHAYAILHOE 9HC/I0 OymeT 285714. O

o llkoNPHUK He 3HAET, YTO OeNaTh.

o "Omuenume "nepsyro yudpy 6 cymmy padpaounr caczaemoix. Co-
CMaBve YpagHeHue.

Pemmure pebyc (31ech pasHbiMu OyKBaMu 0603HAUEHbI Pa3Hble (-
PBI, & OJINHAKOBBIME OYKBAMU — OJINHAKOBBIE. ):

ABC

+ AC

A

BCC
Omeem. 674+ 64 4+ 6 = T44.

Pewenue. Paccyxnarb moxkao Tak: 1004+ 10B+C +10A+C+ A=
100B + 10C + C. Ckunagpisaem A Cnesa m cokpamaem C Cresa u
Copasa: 110A+10B+(A+C) = 100B+10C, (11A+B)-10+(A+C) =
(10B+C)-10. Bee Cnaraembie, kpome (A+C'), nensrest Ha 10. 3uaunr,
A4+ C =10;C =10 — A. Kpome toro, Cnesa B corasax A, a cnpasa B,
suarmr, B = A+ 1, (11A+ A+1)-10+ 10 = 100(A + 1) + 10(10 — A),
(124+41)-10+ 10 = 100A + 100 + 100 — 10A4, 120A + 20 = 90A + 200,
304 =180, A=6;B=A+1=7;C=10— A= 4. 0
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o [[KonmbHUK HEe 3HAET, YTO HOejaTh.
o Mooicro nocmenento nodckazvieams uazu peweHus.

@ Korpma aucio IIOTOIT ymuo)MM Ha 99999, TO mostydmym 9ucio,
okaHunpalomeecs Ha 285. Kakoe amncio oboznaueno ciaosom [TOTOII?
Omeem. 51715.

Pewenue. B dpopmynax g yaobersa ciaopo ITOTOII 6yrem nucarn
kak POTOP. IIpeacrasum ancio 99999 B Bume 100000—1. Torma ymuo-
JKeHwue npejcrasisiercs B sujge POTOP-(100000—1) = POTOP00000—
POTOP. Borauras B CTOJIOUK, TTOJyYaeM 10 yPABHEHHUEIO Ha KaXKJIYIO
u3 Tpéx Oyks P,O u T. [lonyuaem ciemytoriee: 10 — P = 5,9 — O =
8,9 — T = 2, orciofia ICKOMOe 9ucjioe ectb 51715.

Taxake BO3MOXKHO BTOpOe pellieHre, 6oJjiee CJIOXKHOE U MeHee Kpa-
CUBO€: TaK KaK Pe3yJIbTaT IIPOU3BEJ/IEHNs] OKAHYNBAETCS HA 5, TO YUCJIO
POTOP oxamunBaercs Ha 5 (Tak Kak 99999 He oKamIuBaeTcs Ha 5), TO
ectb P = 5. Jlajiee npousBoiuM yMHOXKEHHUE B CTOJIOUK U TIOJIyIaeM Ha
6ykBy O cremytomee ypasuenue: 90 +4+5 = X8, rie X - Kakue-m60
udpst. 13 HebosbImoro mepedopa u toro, aro 0 < O < 9 nosyuaem,
aro O = 1. AHaJIOTTYHO TPOIOIKAST YMHOXKATH, MTOJIYyIaeM ypaBHEHNE
9T +1+3+5 = Y2, e Y kaxue-1160 mudpbl. AHAJOIMYHO HOJIydaeM,
qaro T'=17. 0

o llKoNBPHUK He 3HAEeT, YTO HOejaTh.
e [lonpobytime deaamsd eviuucierus 6 cmoabuk, wmo nosyvemca? Ilo-
npobytime npedcmasumsv wucao 99999 6 xaxom-aubo dpyzom sude.

Haiinure Bce TPEX3HAYHDBIC 9HMCIIA, CyMMa IU(P KOTOPBIX yMEHb-
HIUTCA B 3 Pa3a, eCJIM CaMO YHCJIO YBEJIUIUThL Ha 3.
Omeem. 108, 207, 117.

Pewenue. IlpeacraBum 9ucio B BUIE CyMMbI Pa3psIHBIX C/IaraeMbIX
100a 4 10b + ¢. IIpu atom a,b,c € Nu 0 < a,b,¢c < 9,a # 0. Hucna
999, 998,997 He MOAXOIST, UTO MOXKHO MpoBepuTh. OTCIO/IA ¥ HAC €CTh
nBa ciaydas. [lepsriit: ¢ < 7, Torma npu nobasjieHuu 3 B pa3psiji IeCaT-
koB 1 He nepexoaut. U ¢ > 6, korma nepexoaut. OTciona mojydaeM Ha
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KazK/Iblil cJIy4dall 10 YpaBHEHUIO:

a+b+c=3(a+b+c+3),c
a+b+c=3(a+b+14+c—7),

<6,
y =
c > 6.

a+b+c=3(a+b+c)+9,c<6, -
a+b+c=3(a+b+c)—18,¢c>6.’

2(a+b+c)=-9,¢c <6, a+b+c=-45¢<6,
;= .
2(a+b+c)=18,¢> 6. a+b+c=9,¢c>6.

Tak kak cymma mudp He MOXKET ObITH JPOOHBIM YHUCJIOM, IOJIYUIAEM,
aro a +b+c¢c=9 u ¢ > 6. Orcroma nojydaeM Bce BO3MOXKHBIE CJIYUaH
HEOOJIBIUM TIEPebOPOM:

e c=9a+b=0,a =0, cayuail He TOJIXOIUT, TaK KakK ¢ 7#* 0
e c=38, orciona a+b=1, orkyna a =1,b=0.

e c=Ta+b=2 orkyma mubo a =2,b=0, 1ubo a =1,b = 1.

o lkoNMBPHUK He 3HAeT, 4YTO OejaTh.

e [Ipedcmasvme wucao 6 sude cymmuv, paspadHuix caazaemuir. Ilonpo-
bytime 3anucams yciosue 3adavu 6 amom sude. Kakue cayuau nocaed-
Hed yudpor Hado paccmompems ?

Yucmo 2999 ymuOXKAIOT Ha 9nciio, coctosiee u3 100 equnni. Haii-
JUTEe CyMMY IU@P IOJIYIEHHOIO IPOU3BEICHMS.
Omeem. 227.

Pewenue. TTpouseenenue pasuo 2999x = (3000 — 1)z = 3000z — x,
rae x = 11...11 (100 egunnm). Yucno 3000x pasro 3000 - 11...11 =
33...33000 (3mecy 100 emmumiy u 100 Tpoek). Bbrumcium pasHOCTS
3000x—z (1.e. mponssesenue): 33...33000—11...11 = 33322...221889
(31ech 100 Tpoek, 100 exuanr u 96 apoek ). Orciona cymma nudp paBHa
3:3+2-96+1+8-2+49=227. O
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o lkoIBHUK He 3HAET, YTO IeJaTh.
e [Ipedcmasvme wucao 2999 = 3000 — 1. Tenepv ymuoorcatime xastcdoe
U3 HMUL Yuces Ha wucao ud 100 edunuy,.
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JIncTok 23. Onenka-+npumep

B Ha4daJie 3aHATUA CIEAYEeT IMMOACHUTDH, 9YTO B 9TOM JINCTOYIKE Tpe6yeTC5{
He TOJbKO HAfTH NpaBUJIbHBIA OTBET W IOCTPOUTH JIJIS HETO IpUMEp,
HO 1 JO0Ka3aTb C IIOMOIIBIO OIIECHKH!, 9YTO IIPpUMED JIy4Ille ,ZLefICTBI/ITe.HbHO
IIOCTPOUTD HEJb3dA. TaKKe MMeeT CMBICT pa3odpaTh IPOCTYIO 3a1ady.
Hampumep: kakoe HamMeHBINIEe YNUCJIO JaJeil MOT'YyT MOOUTH BCIO IMaX-
MaTHyIO jocKy? Otuenka: Eciin Ha Kakoid-TO MOpU30HTAJN HET JIaJIbH,
TO YTOOBI MOOUTH BCIO 9TY NOPU30HTAJb HY?KHO, 9TOOBI B KaXKI0i Bep-
THKAJIU CTOSLIIO T10 JIaJibe, T.€. UX OBbLIO He MeHbIIe 8. A ecju Ha KayK 101
TOPU30HTAJIN €CTh JIaJibsi, TO UX TOXKE He MeHbIlle BocbMu. [Ipumep: 8
Jaaell Ha TJIaBHOE JUArOHaJIu.

Kakoe maubosbiiiee Iuca0 TPEXKJIETOUHBIX YTOJKOB MOYKHO BbIpe-
3aTh U3 KJIETYATOro KBajpara 8 X 87

Omeem. 21.

Pewenue. Ouenka: 64 = 3x2141, 3uaaut, 6obIre 21 yrojka BeIpe3aThb
He moyryauTcs. [lpumep metn HapUCyIOT caMu. O

o YYeHMK He 3HaeT, 4YTO HeyaTh.
e (Cxoavko ecezo y nac xaemouex? A ckoavko kaemouex 6 yeoake?
CKoavko mozda y2oako8 MoHcem 8AE3Mb ?

a) 8 Ky3HeNoB J0J/DKHBI nojakoBarh 10 somageit. Kaxuapii Kys-
Hel, TPATUT Ha OHY IIOAKOBY 5 MUHYT. Kakoe HauMeHbIIee BpeMsl OHI
JIOJIZKHBI IOTPATUTh Ha padory? (Ydarure: jomajib He MOXKeT CTOSATh Ha
nByx Horax!) 6) A ecom kysueros 48, a jormaeit 607

Omsem. a), 6) 25 MUHYT.

Pewenue. a) V 10 nomazeii 40 HOr, ciie/j0BaTEIBHO IOTPEOYETCsT XOTSI
661 40 X 5 = 200 pabounx MuHyT Ha 8 Ky3HenoB. To ecTb, eciau Bce
Ky3Helbl OyIyT padoraTh 6e3 IepepbiBOB, OHU IMOTPATAT HA BCE IMOI-
koBbI 200 : 8 = 25 mumuyT. [Ipumep: cHagasia Ky3HEIbI ITOIKOBLIBAIOT
1 — 8 jpomangm o 1 KoueITy, 3TO0 5 MUHYT, 3aTeM — 3 — 10 Jtomajisam
[0 OJTHOMY KOTIBITY, 9TO ellle 5 MUHYT, rocie — 1 —2uw 5 — 10, 1 —4
u 7 — 10, n nakonen, 1 —6 u 9 — 10. Uroro 5 x 5 munyr. 6) Ouenka:
60 x 4 X 5 : 48 = 25 munyT. [Ipumep cTpouTCcs aHAJOTUIHO TPOILIOMY
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nyHKTy. IlepBble 8 Ky3HEIOB HOAKOBLIBAIOT epBhIX 10 jomaaeii u Tak
naJee. ]

o Y4eHWK He 3HAET, YTO [eJiaTh.
e 3a cxoavko 6b nodkosas ecexr odun kysney? A menepv nycmov ux 8,
ckoavko moeda? A xax smo peanusosamsv?

a) B MarasmHe IIpuxXoJuTCsd B3BEIINBAThH Ha BeCaX TOBapbl Maccoii B
LeJI0€ YHMCJIO KuIorpaMMoB — or 1 1o 15 kr. Kakoe HauMeHbilee 91ciIo
TUPb JOJI2KHO OBITD Il 9TOTO B Mara3uHe, €Cju I'upU K yTCsd Ha OIHY
YAIIKY BECOB, a MPOJYKTHI HA APYryio? 6) A Kakoe HAMMEHbIIIEE THCIIO
TUpb JJOJIZKHO 6]::ITI) B MarasmHe, rje B3BEIINBaTb HY2KHO TOBapbl ueﬂoﬁ
Maccoit or 1 10 40 Kr, HO TMPU MOXKHO KJIACTh Ha 00e JaIllKd BECOB?
Omesem. a), 6) 4.

Pewenue. . a) OrieHka: uMmest n 'UPb Pa3IMIHOIO BECa, MOXKHO OTBECHTD
[0 yKa3aHHBIM TpaBuiaM 2”1 pasindHbIX BecoB (HCHOJIb3ysl WIH HE
UCIIOJIb3Ysl KaXKIyI0 TUPIO; HE UCIOJb30BATh HU OJIHON TMPH HEJIb3d,
Tak Kak Ha JPYroii dalme BecoB JIEXKUT XoTs Obl 1 Kr ToBapa). Ilpm
n < 4 nosiyuaercsi meree 15 pasyimaabix KOMOuHaruil rupb. [Ipumep:
noaxonat rupu 1, 2, 4 u 8 kr. 6) OrneHka: JOKayKeM, 4TO TPEX I'MPb
ne xBatut. Ilycts maccel rupp @ < b < c¢. Torma ¢ nmomompio rupb
MacChl ¢ ¥ b MOYXKHO MOy InuTh MakcumyMm 4 Beca: a, b, a + b, b” a; 3aTem,
npubaBisis 9TH Beca K BECY € U BbIUATAs WX U3 HETO, MOJIYUUM €Ié
He Gosibiie 9 BecoB(cumTas caM Bec ¢); UTOro He Gosiee 13 pasimIHbIX
BeCOB (YacTh M3 HUX MOrYT coBlajgarh). Ho mam myzxmno 40, smadnr,
noHaaoouTcss xors 6br 4 rupu. [lpumep: moaxomar rupm 1, 3, 9, 27.
[IpoBepuTh 3TO MOXKHO TaK: ¢ HOMOMILIO TUPDh 1 1 3 Jies1aloTcs Beca oT
1 1o 4, npubasiisisi/BelauTast uX K/u3 9, HOayIUM emié Bce Beca oT 5
1o 13, npubaBiisist/BeIIUTAs paHee MOy ICHHBIE Beca K/ 13 27, Oy IuM
Bce Beca oT 14 mo 40. ]

o YueHUK He 3HaeT, YTO OeNlaTh.
o [lonpobyem 63amv dee 2upu. CKOADKO PASHBIL BECO6 Mbl CMONCEM
NOAYUUMD ¢ UT nomowvr? A ecau dobasums mpemvro?

Kaxkoe HanmMmeHnbIiee 9uciio KJIeTOUEK Ha JOCKe 8 X 8 MOXKHO 3aKpa-
CATHh B UEPHBIN IIBET TakK, YTOOBI ObLIa XOTs OBl OHA 3aKpallleHHas

49



KJIETKa: &) B JIIOOOM KBaJpaTuke 2 X 2; 6) B J000M yrosike u3 TPEX
KJIeTOYeK !
Omeem. a) 16; 6) 32.

Pewenue. Pazobbém kBajpar Ha 16 KBajgparukos 2 X 2. a) OreHka:
B KakJIOM M3 HUX JOJ’KHA OBITH XOTsI OBl OIHA 3aKpallleHHas KJIeT-
Ka, 3HAYUT, MeHblne 16 KIeTOK 3aKpacuTb He mojaydurcs. IIpumep: B
KaKJIOM u3 16 KBaJIpaTUKOB 2 X 2 3aKpaCUM JIEBYIO BEPXHIOIO KJIETKY.
fcnHo, uro sroro Gyzuer gocrarouno. 6)OneHKa: B KaxK/JI0M KBAPATUKE
IIPUJIETCS 3aKPACUTH HE MEHBIIE JIBYX KJIETOK, TAK KaK HHAUYEe B KBaJIpa-
TUKE OCTAHETCs yTOJIOK 6€3 YepHBIX KJIeTOK. [Ipumep: MOKHO IeTuKOM
IMIOKPACUTh CTPOYKHU Yepe3 OJHY MM PACKPACUTH JOCKY B IIAXMATHOM
MOPSITKE. O

o Y4eHVWK He 3HAET, YTO [eJiaTh.
o Jlasati monpobyem CHAMAAG PEWwumd My oce 3adady O0AL Keadpama
2 x 2. A menepv 4 X 4. A xax doxazamv, 4mo mam Heav3s 0060TUMUCH
MEHBUUM KONUUECTNEOM KAETNOK ?

. B nmpyn mycrunn 30 myk, KOTOpble CTaan KylIaTb JIPYT JIpYTa.
[Ilyka cuamTaeTcst CBITOM, €CiM OHA Cbhejga XOTst ObI TPEX miyk. Kakoe

HanbOoJIbIIee KOJTUIECTBO YK MOIJIO HACHITUTHLCS, €CJIA CheJeHHbIE Chl-
ThIE IIYKH IIPH [IOACYETE TOXKE YUUTHIBAIOTC !
Omeem. 9.

Pewenue. Orenka: 3aMeTHM, 9TO HE MOTJIO OCTaThest () TyK, TaK Kak
MTOCJIEIHIOO TIIYKY OyJeT HeKOoMYy eCcTh. T0 ecTh, CbeleHO ObLIO HEe HOJIb-
me 29 myk. Ho 29 = 3 X 9 4 2, 3uaqawuT, Oosibiiie 9 HaeBmIMXCS IIyK HE
MOTJIO ToIyduTcs. [Ipumep: mycTh mepBasi IMIyKa CbeJia JIOObIX TPeX;
BTOpasi — IEPBYIO U eIlle JIIOObIX JBYX U3 OCTABIIUXCS; TPEThsl — BTO-
PYIO U JIIOOBIX JIBYX M3 OCTABIIUXCS; U TaK Jlaxkee. Takum 0O6pa30M, MbI
MOJIyIUM 8 ChEIEHHBIX CBHITBIX IMYyK U 17 CheIEHHDLIX T'OJIOTHBIX IIYK.
2KuBbIMHE K€ OCTAHYTCS OJIHA ChITast U JIBE T'OJIOJIHDIE. O

e Mano noxazamov npumep, 2de naesocv 9 wyx, u cxazamy, ¥mo na de-
camyro yorce ne xeamum. Hyocrno doxaszams amo boaee cmpozoti ouek-
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xot. Unave sosnurxaem sonpoc: a 6dpye onwu eau dpye dpyeza 6 dpyzom
nopadke U HAEAUCH KAKUM-MO 00pa30M ParvULe.

o Y4eHMK He 3HaAeT, 4YTO HellaTh.

e Jlasall chavanra npudymaem npumep. A MONHCHO AU HAKOPMUMD 60N~
we wyk? Eeau neavas, mo xax amo doxazamnv? Croavko wykx 0oaxHcHo
bvims coedeno, Mol HAeA0Ch BOABUWE WYK, YeM 8 HAWeM NPUMEPE ?

@ . Y KaxK /1010 u3 222 CeMUKJIACCHUKOB IITKOJIbI He O0Jiee JIBYX OJTU3KUX
npusTeseir. OKa3aBIIICL B OJHOM IIOMEIEHNH, JIBa OJIM3KUX IPHUSTEIs
HAYMHAIOT HENPEPBIBHO O0JITaTh, U BCAKas pabOTa B 3TOM IIOMEIICHIH
npekpainaercs. Kakoe HanMeHblIIee KOJUIECTBO KJIACCOB ITOHAI00UTCS,
9T0OBI 00ecIIeunTh GecriepeboiHy 0 PaboTy BCEX CEMUKJIACCHUKOB?
Omeem. 3.

Pewenue. Onenka: Tak KakK MOXET HAWTUCH TPOE IMIKOJbHUKOB, KOTO-
pble SBJSIOTCA APYT APYry OMU3KUMU IIPUSITEISIMU, JIBYX ayIATOPUil
Touno He xBaTuT. IIpumep: cHavyasa paccajiuM Bce Takue TPOUKU MPU-
sitesieii. Tak Kak OJIM3KHUX MpUsiTENell y KaXKJIOro He OOJIbINE JIBYX, TO
HaIlll TPOE MOTYT JPYXKUTb TOJIBKO MexkJy coboit. Torma mMbl mpocTo
paccaj M UX B TPU Pas3Hble ayIuTOpUU, OOJIbINE OHU HU C KeM DOJITaTh
e OymayT. Temepb BO3bMEM JIIOOOI0 M3 OCTABIIUXCS ITKOJLHUKOB. Hc-
JIn y Hero OJIN3KUX IpUsSTeaeil B MIKOJEe HET, TOCAIMM ero B JI0oi u3
KJIACCOB U IepeiieM K CIedyIoeMy MKOJIbHUKY. Kcim o ecTh, TO nx
He OOJIbIle JIBYX, 3HAYNAT, 00A3ATEIbHO HANRIETCS KJIaCC, B KOTOPOM He
CUJIUT HU OJHOT'O IPUSTE/d HaIero ImkoJybHuKa. [locagum ero B 3T0T
kitace. U tak masee. Takum ob6pa3oM, KaxKI0ro MIKOJLHUKA TTOCAHIIH
B KJIACC, B KOTOPOM HET €ro OJIM3KUX 3HAKOMBIX, UYTO HaM U TpeboBa-
JIOCB. 0

o Y4eHWK He 3HaeT, YTO [eNaTh.

e Moowcem au zeamumbv deyx aydumoputi? A mpex? Iycmov nam nyoric-
HO PAccadumsd MOALKO HECKOADKO UWKOADHUKOE TO IMUM aYOUMODUAM.
Kax amo cdeaamv? A menepv npuwenr onosdaswuti Baca. Hac ecmo,
xyda ezo nocadumv?

Ha craprt «Becémoro sabera» ma 3000 M BBIXOANT KOMAHIA M3 TPEX
MaTeMaTUKOB. VIM BblIaeTcs OJUH OJHOMECTHLIA camokarT. Jlopoxkka
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IpsAMas, CTapTyIoT BCe OJHOBPEMEHHO, a B 3a4€T UIET BpeMs IIOCe/l-
Hero npumenmero Ha ¢dbuanm. Kakoe MUHEMaIbHOE BO3MOXKHOE Bpe-
MsI IIPOXOXK/ICHHA TUCTAHIINH, €CJIN OeraloT Bce TPOe CO CKOPOCTBIO 125
M/MUIH, a Ha caMoKaTe e3/[5T CO CKOpocTbio 250 M/Mun?

Omeem. 20 MUHYT.

Pewenue. OueHka: s HadajJa 3aMeTHM, 9TO €CJIM KTO-TO U3 MaTe-
MaTUKOB mpoexaj Ha camokare menbiie 1000 MeTpoB, TO MEMIKOM OH
npoiiner 6oabmre 2000 MeTpoM, TOrma AOpora 3aifiMer y Hero OOJIbIIe
20 munyT. Temepb 3amMeTnM, 9TO YTOOBI BpeMsl IIPOXOXKIACHUSI JTHUCTAH-
A BCEMU YIaCTHUKAMH YMEHBINIUTH, HY?KHO, ITOOBI BCE YIACTHUKU
npoexayinm Ha camokare Oosibiie 1000 merpo. Ho myinua Beeit qucrtas-
un 3000 MeTpoB. 3HAYUT, KOMY-TO U3 MATEMATHKOB TOYHO IPUJIETCSI
BO3BpAIATLCA Ha caMoKaTe 00paTHO, & YaCTh JAUCTAHIIME 3aHOBO IIPO-
XOmuUTh mmemKoM. Ho Ha 310 oH moTpaTuT 00JIbIle BpeMEHH, YeM €CJIH ObI
Cpa3y OCTaBUJI CAMOKAT | IIOIIEJI C TOT'O K€ MeCTa, ITEIIKOM. SHAYUUT, BO3-
Bpaienre o6paTHo obiiee BpeMsl IPOXoxkIeHus He yuayamut. [Ipumep:
MIEepBLIil eeT TPeTh IyTH Ha CaMOKaTe, OPOCAET ero, DEXKUT Iajbllle.
Bropoit 6eKkuT TpeTh My TH, XBATAET BAJISIFOIIUICA CAMOKAT, €JIeT TPEThH
myTu, 6pocaet, 6exxuT gasbire. Tperuit 6e:KUT ABe TPETH Iy TH, XBATAET
caMoOKaT M (PUHUIIMPYET OJHOBPEMEHHO C IIEPBLIM M BTOPLIM. B mrore
KaXKJIbIil TPETh IIyTH €JeT W JBe TPEeTU OEeXKUT, TAKUM 00pa3oM, depes
20 MuHYT BCe (DUHUIIUPYIOT. ]

o Y4eHUK He 3HaeT, YTO LejaTh.

o CKOABKO 8peMEHU 00UH MAMEMATMUK NOMPAMUM, HA 6C10 QUCTNAHUUIO,
ecau bydem moavko Georcamv? A ece mpoe emecme? A ecau moavko
examv? A ecau 0dun 6ydem moavko exams, a dsoe mosvko bescamov?
A onu Mo2ym Ha MPOUT NOMPAMUMb EPEMEHU MeHbULe ?

Ha xaxoe HanbosbImee KOJMIECTBO PA3HBIX IPSIMOYTOJIbHAKOB MOXK-
HO pa3pe3arh 10 JIMHUSIM CeTKH: &) IPSIMOYTOJIbHUK 5 X 6 Kiierouek; 6)
IPSIMOYTOJIBHUK 12 X 6 KJIeTOUeK; B) MPAMOYTOIBHUK 2 X 36 Ki1eTo4YeK?
Omsem. a) 7; 6) 13; B) 12.

Pewenue. CHauaa mocMOTPUM, KaKue BOOOINE OBIBAIOT MPSIMOYTOJIb-
HUKU C MAJIEHbKUMU IIOMAAAMU. FCTh POBHO 110 OJHOMY IIPSIMOYTOJIb-
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HUKY c romaasamu 1, 2, 3, 5, 7, 11, u tak jtastee. 1o 1Ba — ¢ momaiaMu
4(1x4u2x2),6(1lx6wu2x3),8,9,urak jganee. rak, MUHIMAIIb-
Hble BO3MOKHBIE TLIOMIAIN PA3JUIHBIX MPAMOYTOJBHUKOB: 1, 2, 3, 4,
4, 5,6,6, 7,8 8,9, 9, u tak nanee. llepelinem K HAIMM ITyHKTaM:
a)b x6=30<1+2+3+4+4+5+ 6+ 6, 3naunt, Ha 8 pasand-
HBIX TIPIMOYTOJLHUKOB Pa3pe3aTh TOUHO He HoayduTcsd. g 7 MoxkHO
HOCTPOUTH HpuMep. 6) AHAIOrMYHBIM OOPA30M MOJy9YaeM, UTO ITOT
MIPSIMOYTOJIBHUKO MOXKHO pa3pe3aTh He Oojiee, ueM Ha 13 pasIuvIHbBIX.
B) 3J1€Ch HAM IOJIXO/IAT TOJIBKO IIPSMOYTOJIBHUKH, ¥ KOTOPBIX OJIHA W3
CTOPOH COCTOUT He DoJiee, 4eM U3 2 KJIeTOYEK, HAIIPUMED, HaM He II0IX0-
JUT TPSAMOYTOIbHUK 3 X 3. U Torma mbr mosrydaem onenky 12. Ilpumep,
OIIATDH 2K€, MOXKHO MOCTPOUTb. ]

o YYeHMK He 3HaeT, YTO JeyaThb.

o Kakxue soobuie 6v6a0m maseHvrue npamoyzosvruru? asat uxr sce
nepevucAuM. A CKOABKO U3 HUT 6Ae3YyM 6 HAUL O0ALUWOT NPAMOY20Ab-
nuK?
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JIncTok 24. JIuHeiitnble pyHKIIMM 1 rpaduKkn

Ecan metu cinabeie, To B HaUaJle 3aHITUST MOYKHO OObSICHUTH KaK CTPO-
uTh rpacduk npsamoit y = kx + b, a Takke Kak kodpdurueHto k u b
BJIUSIOT HA 3TOT rpaduk.

IIpu kakux k u b rpacduk jguneitHoit byukuu y = kx + b:

a) IPOXOJAUT Yepe3 HAdasI0 KOOP/IUHAT;

6) mpoOXOAUT uYepe3 Havdaao KoopauHar u Touky M (—1;3);

B) napaJuiesied rpacduky dbyukuun y = 3z + 5;

I') OTCEKAET Ha OCSX KOOPJINHAT PABHBIE OTPE3KI;

2) siBJisieTCsi GUCCEKTPUCON KOOPMHATHOIO YIUIa TPeTheil YeTBepTH;
e) npoxomur depes Touxku M (3;8) u N(4;8);

2K) napaJuiesied npsamoit 3x 4 2y = 7 u nepecekaercs ¢ upsimoit M N u3
. e) na ocu Oy;

3) HPOXOJUT TOJILKO Yepe3 Te TOUKH, KOOPAMHATHI KOTOPBIX — OJIHOIO
3HAKA;

M) He MPOXOJUT Yepe3 TOYKU, 00e KOOPJAUHATHI KOTOPBIX HOJIOXKUTE/ b
HBI?

[Tocrpoiire Takue rpadpuku. B Kakux myHKTax pelleHue He eUHCTBEeH-
HO?

Omeem. a) b= 0 upu sgro6om k.

6) b=0,k=-3.

B) k = 3,b # 5 (ecam cumTarb, YTO COBMIAJEHHE IPSIMBIX HE
SIBJISIETCS CJIydaeM, KOIJa OHM MapaJliesbHbl, nHa4de b jo6oe).
r) k= +1,b — nroboe.

n) b=0,k=1.

e) k=0,b=28.

x) k=-3/2,b=28.

3) b =0,k — mro6oe.

u) k<0,b<0.

Pertenne He e IMHCTBEHHO B IyHKTax a), B), I'), 3), ).

Pewenue. a) st Toro, 4robbl rpaduk IPOXOIUI Uepe3 Havdajlo Ko-
opauHAT, eMy AoJnKHa mpuHamiexkarb Todka (0,0). IlomcraBum eé B
ypaBHeHre u nogydum b = 0 mpu grobom k.
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6) AHAJIOrUYHO NMpEbIIYIEMy IYHKTY, [OJCTABAM JBE TOYKU U MOJIY-
YUM CHUCTEMY yPaBHEHWUI, u3 rnepBoro ypasuenus b = 0, a u3 BTOpOro
3= —k, o ectb k = —3.

B) Ha nakision upsiMoil (yrosr Mexry mpsiMoil u Jir060ii 0CbI0 KOOD/H-
HAT) BJINSIET TOJIBKO k, TOT/Ia KaK b BIIMsieT HA MApaJIeIbHBII ePEHOC
upsimoii, orcroia k = 3, a b # 5 (ec/im CIUTATH, YTO COBIAJIEHHE MIPSMBIX
He SIBJISIETCS CIydaeM, KOI/ia OHM MapasiylebHbl, nHade b aroboe).

r) Ilpu orceueHnn paBHBIX OTPE3KOB MbI MOJIYYaeM PaBHOOEPEHHBbII
[PSIMOYTOJIBHBIA TPEYTOJBHUK, TO €CTh YIVIbI IIPU OCHOBAHUHU PABHBI 110
45 rpajtycoB, TaKOe BO3MOYXKHO TOJIbKO 1ipu k = +1 u jr060om b.

n) B sTom ciaydae oH siBiisieTcst emié M GMCCEKTPHCOil KOOPIMHATHOTO
yIJia 1epBON YeTBEPTH, TO €CTh OTCEKAET yroj 45 rpajycoB, 3TO BO3-
MOKHO TOJIbKO 1ipu b = 0 (1rpoxouT Yepe3 Havaso KoopauHar) u k = 1
(yroat 45 rpajycos).

e) IlojcraBumM TOUKM B ypaBHEHHE U PEIINM CUCTEMY U3 JIByX ypaBHe-
HU#l ¢ IByMsl HEM3BECTHBIMH, Tie ypaBHenus: 8 = 3k +bu 8 = 4k + b,
orkyna k = 0,b = 8.

K) Boipazum y, noayunm y = 7/2— — —3 /22, oTKy/a JJIs BBIIOJIHEHHS]
YCJIOBHSI TIApaJLIe/IbHOCTH kK = —3/2, a TOUYKy b HaJl0 HAWTU U3 YCJIOBUsI
POXOXKIEHHsST depe3 TOUKy Ha ocu Oy, HAfAEM 3Ty TOUKY. Y paBHEHUE
[psIMO# M3 MPEJBbIIYINero MyHKTa: ¥ = 8, To ecTh ToukKa Ha ocu Oy
ectb (0,8), mojcraBum eé B Halle ypaBHeHue y = —3/2x + b, mosyaum
8 =-3/2-0+b, orkyna b = 8.

3) Ecsin npsimast poxonuT uepes Havyasio KOOPAMUHAT, TO OHA IPOXOJIUT
TOJIBKO Yepe3 TPEeTUil 1 NepBblil KBaJPaHThl, NN TOJbKO Yepe3 BTOPOi
U 9eTBEPTHIM KBaJPAHTHI, KOTOPbIE KaK pa3 U COJEPKAT KOOPIUHATHI
OJTHOTO 3HAKa (CUMTAeM, 9TO HOJIb UMEET 3HaK U ILIIOC, u MuHyc). Ecin
JKe TpsiMast TPOXOJUT He depe3 HAYaAJI0 KOODIUHAT, TO OHA IIPOXOIUT
4qepe3 TPHU Pa3HbIX KBJIPAHTA, TO €CTh YCJIOBHE 33/1a49U He COOIONAETCS.
Orciona orser b = 0, k — sr060e€.

u) B srom ciyuae npsivasi He JIOJZKHA TIPOXOJIUTH Y€Pe3 MEPBbIil KBaI-
panT, orcioyia k < 0. Ecim b > 0, To npsimast «IoJIHUMaETCs» BBEPX, TO
ecThb OyIeT MPOXOAUTDh Yepe3 MepBhIil KBaapaHT, orciona b < 0.
[TocTpoenne rpadukoB siBisiercs: mpocToii nporeaypoit. He enuacreen-
HO peIlleHre B TeX IYHKTaX, rie He puKCUpoBaHo jubo k, mu6o b. [
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o llkOoNBHUK He 3HAET, YTO HelaTh.

o V nac ecmov ypasHenue u mouwku. Kax moorcno natimu neuszsecmmovie
xoappuruernmu? Kax sausem b wa npamyro? A k¢ IHonpobytime pasroie
CAYHOU.

a) Ilpu kakux k u b rpacduku Gyukumit y = kx +buy = br + k
HE TIEPECEKAIOTCsI! COBIAJIAIOT! MEPeceKaloTesi B ofHoi Touke? 6) B
MIOC/IeIHEM CJIydae HaluTe abCIUCCY TOUKH [TePeCeTeHtsI.

Omeem. a) He nmepecekarorcst ipu k = b, Torga »ke u coBrnaga-
IOT, MHAYE IIePeCEeKaloTCsl B OJHOI To4uke. 6) = = 1.

Pewenue. a) He nepecekatorcss npu k = b, Tak Kak Jyisi IIapasuieib-
HocTH Tpebyercs paBHBIN yryoBOM Kodddunment, HO npu k = b MbI
MOJIyYaeM OJIMHAKOBBIE yPABHEHWSs, IO9TOMY 3THU JIBE IIPsIMbIE €IE U
COBIIQ/IAIOT, MHAYE [IEPECEKAIOTCS B OJ[HONW TOYKe, TAK KaK OHHU HE Ila-
pajuleibHbl U He coBmajator. 6) Ilepswiii cnocob. Vickomasi abermeca
SIBJISIETCST pellleHneM ypaBHeHust kx+b = bx+ k. 910 ypaBHeHUe IPUBO-
nurest K Bugy: (k7b)z = k”b. Tak kak jnanHble rpaduKu nepecekanTcs
(He coBuagaor), To k # b, mosromy x = 1.

Bmopoti cnocob. 3amerum, ato x = 1 SABJSIETCS PEIIEHUEM 3aJa4u: [IpU
x = 1 obe 3ajaHHbBIE JIUHElHBIE (DYHKIINA TPUHUMAIOT OJHO U TO KE
snagenne y = k + b. Tak Kax ux rpadukn 1mepecekaroTcsi, TO €CTb STH
HpsIMbIe UMEIOT POBHO OJIHY ODIIYIO TOYKY, TO APYTUX perreHuit Het. [

o llkoNPHUK He 3HAET, YTO OeNaTh.

e Kozda npamvie napasreavnot? A xoeda cosnadarom? A ecau me na-
DAAALABHDL U HE COBNAAIOM, MO 4MO MOHCHO CKA3AMb NPO UT Nepece-
yenue?

[Ipu kaxux a, b, ¢, d rpaduk GyHKINT iy = ax + b TEePUEHIANKYIIPEH
K Tpaduky yHKIun y = cx + d?

Omeem. a = —1/c.

Pewenue. OgeBugao, 910 0T b U d 9TO He 3aBUCHUT, TaK KakK 3TU JBa
KO3 DUIUEHTA BJIUSIIOT TOJBKO HA MAPaJIIEbHBINA MEPEHOC MPSIMBbIX.
PaccMmoTpuM npsiMyto, MEepIEHIUKYJISPHYIO IPSIMOM ¢ YIJIOBBIM KO3(-
durmentom a. g ymobersa OyjieM CUUTATb, 9TO BCE CBOOOIHBIE tJie-
bl paBHBL 0. YTOI MEXKIy IPSMOH 4y = X C OChIO OPAWHAT PABEH YTy
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MEK/Iy MPsIMOit Y = ax ¢ ochio abcrucce. To ecTh ecin MbI «ITOMEHSIEM»
MeCTaMu Ocu KOOpAuHAT (6yjleM CYMTaTh OCh OP/MHAT OChIO0 abCIuce, a
0Ch abCIUCC OChIO OPJMHAT) W HAIUINEM yDaBHEHHE BTOPOil MpsiMOil B

HOBOIl cuCcTeMe KOOPJMHAT, MBI IOJIYIUM ypaBHeHUEe T = —ay. lIpuBe-
JIEM €ro K BHJLY JIJIs IepBOil CHCTeMbl KoOpJuHAT: y = —1/a - x, To ecThb
c=—1/a. O

o lkoNBPHWK He 3HAeT, 4YTO HOejaTh.

o Bausrom au c60600nbie waeHbl Ha Y2on mexncdy npamvimu? Kax ces-
3aHbL Y2A06ble KOIPHUUUEHTIBL NPAMDLT, ECAU OHU NEPNEHOUKYAADHDL?
Kaxoti yeon meorcdy emopoti npamot u ocvro opdunam? Ilonpobyiime
moicaenno "momensms” ocu mecmamu.

[Mocrpoiite rpadbuku dbyuknuii: a) y = dx; 6) y = —3x; B) y =
Sz —5 1) y=—-3z+5 1) y=iz; e)y=—tz+4

Pewenue. Tlocrpoenne rpaduKoB ABJIsI€TCs IPOCTOH mporieaypoit. 2Ke-
JIATEJILHO CTPOUTD He TI0 TOYKAM, & C TIOHUMAaHNe, Kak KO3 MOUITHMEHTHI
BJIUSTIOT HA HPSAMYIO. O

o lkoMbHUK He 3HAEeT, YTO mOejaTh.
e [Tonpobytime nonams, kaxoli 6ydem y2oa HAKAOHA NPU PA3HLT Y2A0-
eux Koappuyuenmaz. Kax erusem ceo0b600Hbll waeH HA NPAMYIO?

Oupesiesure yinneiinbie byHKIUY 110 UX rpadukam (CM. puc.).
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Pewenue. B xaxxaoMm nmyHkTe OepyTcs JIB€ TOUKH C MPSAMOMN, IOJICTaB-
JIAIOTC B ypaBHenue y = kx + b u pemaerca ypasuenne na k u b. [

o llkONBPHUK He 3HAET, YTO HeNaTh.

e [lonpobytime nanucams cucmemvt ypashenud. A modtcem, MOACHO
Cpasy Y3Hams, 4emy paset ce0b600nbLll KoIPPUUUEH, NPOCMO TOCMOM-
pes na epagpur?

@ N306pasure Bce TOYKM Ha IJIOCKOCTH (X,Y), /s KOTOPBIX: &) & =
5, 6)r+y=2,B)z 2y, r)r=>y+3 g)r+y > 3e)2r <
y; Xk) xzy = 0.
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Pewenue. B kaxjpoMy myHKTE HEOOXOIUMO TOCTPOUTH npsiMbie ("pam-
Ky"BOKpyr obsiacTeil), a Jlajbliie B 3aBUCUMOCTU OT 3HAKOB OpaTh I10-
JIYIUIOCKOCTH. B mocsieinemM myHKTe BCE Crle/lyeT U3 TOro, YTO [IPOU3Be-
JIeHIe PABHO HYJIIO TOTJIa U TOJBKO TOTJIA, KOT/IA XOTs Obl OJIMH MHOXKU-
TeJIb paBeH HYJIIO, OTCIONA TO OY/IET IIepeceveHeM JIByX KOOD/IMHATHBIX
[IPSIMBIX. O

o [KoMbHUK He 3HaeT, YTO JeNaTh.

e [lonpobytime napucosams npamvie. A wmo daém nepasencmeo?

Opnun rpajyc mkassl Henbeus pasen 1,8 rpajycos mikasisr Papen-
refita, npu 3roM 0° o Ilenbcuto coorBercrByer 32° 10 mikasie PapeH-
refita. Moxer i TeMIIepaTypa BbIPparKaThCs OJINHAKOBBIM YHCJIOM I'Da-
aycos 1o Ilenbcuto u @apenreiity?

Omeem. Ha, mipu To = —40°.

Pewenue. N3 ycaoBus ciaemyer, aTo Temueparypa mo PapeHreiiTy BbI-
paxkaercst uepe3 Temueparypy 1o Lenbcuro cienytorum obpazom: Tr =
1,8T¢c + 32°. Eciu Ty = T¢, 1o 0,870 + 32° = 0°, T0 ectb, T =
—40°. O

o lkoNBPHUK He 3HAeT, 4YTO IOejaTh.

o [lonpobyiime nanucams, Kak 6wbiPAHCAEMCA 00HA UWKAAG “Hepe3 Opy-
eyro. Taxotce MOAHCHO 3AMEMUMD, YIMO NPAMBLE C PAZHHMU Y2A08bLMU
Koauruenmamu nepecexaromes u He uckams Te.

Ha xaxxmom pucynke n300pakennbl rpaduKu IBYX JUHEHHBIX (DyHK-
muii (em. puc.). Moryr s 910 66T rpadukn dyukuuit y = kzr + b u
y =bx + k7
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Omeem. B oboux ciryyasix HeT.

Pewerue. Ha niepBoM pucyHKe He MOXKET, TaK KaK y IIPAMBIX YIJIOBO
K03 MUIMEHT PA3HBIX 3HAKOB (& 3HAYUT W CBOOOJHBIE UJIEHBI PA3HBIX
3HAKOB), 3HAYNAT OJHA MPsMasi JOJIKHA [EPECeKATbh OCh OD/IMHAT HI-
2Ke HyJId, a Apyras — BbIIIe, a oHu 0be mepecekaloT Bbire. Ha BTopoMm
PUCYHKE HE MOXKET, TaK KaK OHA IIPsIMast IPOXOINT depe3 HadaI0 KOOP-
JIMHAT, TO €CTb CBOOOHBIN KO3 dunmenT pasen 0, Torja Kak y BTOPOit
npsiMoit yryioBoit koadduiuent 0 He paBeH. O

o llkoNPHUK He 3HAET, YTO HOeNaTh.

o [lonpobytime nocmompemsv Ha c60600HbBLE UAEHDL U Y2A08ble KoIPPU-
yuenmot. 4mo 0cobenmno20 ModHcHO CKaA3GMb NPO 00HY U3 NPAMIT HA
6MOPOM pucyrxe?

60



JIncTok 25. DckajlaTopbl U TeYeHUAd

ITo sToit Teme HUYIEro 0COOEHHOIO paccKa3biBaTh HE TPEOYETCs.

OiHaXK bl YeJIOBEK OA3/IBIBAJI Ha PabOTy u, YTOOBI HABEPCTATH 110~
TEpSTHHOE B MTPOOKE BpeMst, MOOEKAI BHU3 0 3CKAIATOPY MeTpo. Cryc-
KasiCb CO CKOPOCTBIO JIBe CTYIEHU B CEKYHJIy, OH HACIYUTAJ CTO COPOK
cryneneii. Yepes jieHb cuUTyalusi MOBTOPUJIACH, HO TEIIEPb €My I'PO3UJIO
boJibiniee oro3ganue. EcrecTBEHHO, 110 TOMY 2Ke 3CKaJaTopy OH OexKaJ
OBICTPee — CO CKOPOCTBIO TPU CTYIIEHU B CEKYH]y, 8 HACIUTAJ Ha JIBa-
JIIaTh BOCEMb cTyneHeK 6oJibiie. CTpPaHHO MOJIYUYMJIOCh: YeM ObICTpee
OeXKulllb, TeM JIMHHee dcKagarop. CKOJILKO »Ke BCEro CTYIeHEK Ha HEM !
Omeem. 280 cTyneHek.

Pewenue. Ecim obiiee KOIu4IecTBO CTyIeHe#l Ha OTKPBITON YacTH 3C-
KajaTopa 0003HAYUTHL Uepe3 N, TO TpU JBUKEHUU BHU3 OHO OyJleT
CKJIQJIBIBATHCA U3 KOJUYECTBA CTyIEHEil, Ha KOTOPbIE OIyCTUJICH CaM
3CKAJATOP, U KOJIMIECTBA CTYIIEHEH, MPOHJIEHHBIX 110 HeMy. B mepBoMm
ciydae BpeMs JiBrxKenusi cocraBusio 140/2 = 70 cekyH]1, BO BTOPOM —
56 cexyn. [lyisi MOCTOSHHOW CKOPOCTH 3CKAJIATOPA ¥ YKA3AHHBIE CO00-
pakenust mpuBoaAaT K ypasuerusm: 140 + 70v = N, 168 4+ 56v = N,
perenne KoTopoix N = 280 crymeneit u V = 2 crynenu B ceKyHmy. [J

o llkONBHUK He 3HAET, YTO HelaTh.
o [lonpobytime 0603HaMUMD HePE3 HEUIBECTIHYIO 00UWEE KOAUUECTEO
cmynenex na ackasamope. Cocmasvome YpasHEHUA.

[Terss cbHexkayti BHU3 1O JBHKYIIEMYCsl SCKajgaTopy u Hacautasa 30
cTymneHeK. 3aTeM OH IIPOOeXKaJI BBEPX TI0 TOMY YKe ICKAJATOPY € TOH ¥kKe
CKOPOCTBIO OTHOCUTEJILHO cKajiaTopa u HacuuTtas 70 crynenek. CKoJib-
KO CTyIEeHeK OH HACUYUTaJ Obl, CIyCTUBIINCH IO HEIOJBIKHOMY 3CKa-
JraTopy?

Omeem. 42 cTyneHbKH.

Pewenue. Ilpenacrasbre cebe, uro Bol 6e:kuTe BHU3 0 JBUXKYIIEMYCsI
BHHU3 3cKaaTopy. B To Bpems, kak Bor ripeososieBaeTe 0/iHy CTYIIEHBKY,
101, 3eMJII0, BHUA3 YXOJIAT & CTyIeHeK. Bam ocrasoch mpoiitu Ha T + 1
crynenbky Menbine. Korna Bor caenaau 30 maros, BHU3 MPOBAJIMINCH
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u npomaaun 30x crymenek. Eciu Obl OHE He MPOBaJHUBAJINCH, TO €CTh
3cKajaTop Obl cTOsiI Ha MecTe, TO Bol mponum 661 Bce 30 4+ 30x cTy-
IIEHEK caMU. DTO W e€CTh JJINHA 3CKajaaTopa. lemepb mpeacTaBbTe cebe,
uTo Bbl GexkuTe BBEPX IO TOMY K€ CaMOMYy 3CKaJaTopy. Bel jenaere
Iar, a B 9TO BpeMsl HABCTpedy BaMm MosaBjIsteTcst CBEpXy & CTYIIEHEK.
Ber npubsmmsuinch kK neyin Bcero Ha 1 — x cryneHek. 3a 70 Barmux
IITaroB CBEpXy ycCIean moaBuThbesd Jjumane 70x crynenek. Ecam O6b1 ac-
KaJIaTop CTOsJI, BaM He IpHUIILIOCh Obl MX IIPEOI0JIEBATD, T.€. IJINHA IC-
kasiaropa 70 — 70x maros. B pesysbrare mmojiydaeM MpocToe ypaBHEHUE
30+ 30z = 70 — 70x, orkyma x = 0,4. Eciin 661 & oKazaJicst 661 60JIbIIIe
enuHUIBI, BaMm He yaaioch Obl MOAHATHCS coBceM. JlymHy sckaaTopa
Tenephb HaliTu HecsioxkHO: 304+ 30-0,4 =70 —"70-0,4 = 42. ]

o llkonpHUK He 3HAET, YTO LeNaTh.
e [lonpobytime nocwumamsv, CKOAbKO cmynener yrodum nod 3emano.
Croavko 6vl 6bl NPOWAL CTYNEHEK, eCAl Obl ICKAAAMOD CMOAAT

[Taccaxkup MOIHUMAETCS TIO HEMOABUKHOMY 3CKATATOPY METPOIIO-
JINT€Ha 33 BpeMd t] = 3 MUHYTHI, & 110 JBUKYIIEMYCs BBEPX 3a 1o = 2
MuHYTBHl. CMOXKET JIM OH HMOJHATHCS 10 3CKAJIATOPY, JBHKYIIEMYCS C
Tolt XKe cKopocThio BHU3? Eciu ma, To 3a Kakoe BpeMsi?

Omeem. 6 MUHYT.

Pewenue. CobeTBeHHAsI CKOPOCTD NACCAXKUDPA PAaBHA U, = -, rie | -
p t1?

JMHA ScKaJiaropa. Korma sckajarop JBUXKETCs BBEPX, TO CKOPOCTH

MACCAXKIPa U CKAJIATOPA CJIOXKATCS, U OTHOCUTETHHO 3eMJIH [ACCAXKIP

Oyzer ABUIaTbCA CO CKOPOCTBIO U, + U, TJE ¥ — CKOPOCTb JABHKEHIUSI

D )

sckasiaropa. Torma BpeMs moabeMa CTaHET PABHBIM tgy = vlﬁ = %

p —TU
a1
Orcroa MOXKHO OIPEIEJIUTh CKOPOCTh 9CKAIATOPA:

It I(1-3) 11
1= 2 Ly 022y,
g LU t (5~ %)

Ecnu maccaxxupy B3yMaeTcss HATH BBEPX IO CKAJIATOPY, TO CKOPOCTH
3CKAJIATOPA BBIYTETCS U3 €r0 COOCTBEHHON CKOPOCTHU, U 00Iasi CKOPOCTh
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IIoJ’bEMa CTaHET paBHOfI Up — U, TOTla BpEMs IIOAbEMA
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o [[KoIBHUK He 3HAET, YTO NeJaTh.

e [lonpobytime nocuumamos coOCMBERNYIO CKOPOCTND NACCAHCUPA U3 ONU-
MOl uckasamopa. A menepv nocwumatme cKOPOCMb NPU JBUNCEHUL
868EPT U JBUINCEHUU BHUS.

DcKayaTop METPO CIIYCKAeT UIYIIEro IO HeMy Ye/IOBEKa 3a BPEMs
t1 = 1 muayTta. Ecau denoBek OymeT ABUTaTbCs OTHOCUTEIBHO 3CKa-
JlaTopa BIBOe OBICTpee, TO OH CIyCTHTCS 3a to = 45 cekyHI. CKOJBKO
BpeMeHHN OyIeT CIIyCKaThCs YeJI0BEK, CTOAIINI Ha 3CKaaaTope?!

Omeem. 90 cexkyH.

Pewenue. IlycTs cnatuana CKOPOCTD CIIyCKa YeJI0BEKA OTHOCUTEIHHO 3C-
KaJlaTopa paBHA U, TOIMa BO BTOPOil pa3 ona Oyner 2u. CKOpOCThb 3c-
KaJiaTopa obozHaunM 3a v. [lockosbKy B 000MX cilydasix U 4YeJOBEK, U
9CKAJIATOP JIBH2KYTCSI B OJHY CTOPOHY, TO CKOPOCTHU OYJIyT CKJIa [bIBATh-

ca. [losTomy Bpems 1epBOTO CIIyCKa paBHO ) = a BpeMs BTOPOTO

crycka Oymer to = 2ul+v

TO OH U JIBUKETCS CO CKOPOCTBIO ICKAJIATOPA, €€ HaM M HaJ0 HaiTH.
CocTaBuM U3 9TUX JBYX YPABHEHUI CHCTEMY U DEIIUM ee:

u+v’

. Ecitm wesmoBek Ha 3cKajaTope MpOCTO CTOWUT,

l 21
u+v=— 2u + 20 = —
t t
I ;= )
2u+v=— ut+v=—
to to
BbIUATAas U3 HEPBOTO YPaBHEHUS BTOPOE, IIOJIYIUM: U = % — é Temepsn

MOYKHO OIPEJICJINTH ¥ BPEMsl CIIYCKa, €CJIM YeJIOBEK CTOUT Ha 3CKaIaTo-
pe. OHo OyzeT paBHO:
Ll 1ty 90-45
ST T2y —t;  2-45-60

90.

2 _ 1
t1 to
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o [[KoTBHUK He 3HAET, YTO HejaTh.

e [lonpobytime 0603Ha%UMb CKOPOCMS YEAOBEKG OMHOCUMENLHO ICKA-
AGMOPG 34 HEUSBECTNHOE 6 000UT CAYUAAT. SAMEMUAU, YIMO CKOPOCTNU
CKAGOBIBAIOMCA CO CKOPOCTBIO ICcKaAaMOpa? Byivuciume u nanuwume
YPaBHEHUA.

JlBa desoBeKa OJHOBPEMEHHO BCTYIAIOT HA ICKAJIATOP C IPOTHUBO-
IOJIO?KHBIX CTOPOH U JABUXKYTCS HABCTPEUy APYT APYTY C OAUHAKOBLIMU
CKOPOCTSIMH OTHOCHTEJIBHO 3cKasaropa v = 2 M/c. Ha kakom paccro-
SIHAM OT BXOJa Ha 3CKajaTop OHU Berpersitces! Jauna sckanaaropa 100
METPOB, €ro CKopocTh u = 1,5 m/c.

Omeem. 87,5 meTpoB.

Pewenue. Eciin Hammm naccakupbl BCTPETHINCH, TO, CJIEI0BATEJHHO,
MPOILJIA BECh ICKAJATOP: 9aCTh — OJIMH, a JacTb — BTOPOM. ToT, 94To
JIBUTAJICS B Ty K€ CTOPOHY, UTO U ICKAJIATOP, OTHOCUTEIHLHO 3EMJIU IIe-
PEMETIAJICS CO CKOPOCTHIO ¥ + U, & TOT, 9TO IeJI HABCTPETY JBUKEHUIO
— €O CKOpPOCTBIO ¥ — u. TakuM 00pa3oM, CKOPOCTH COJIMKEHUsT IBYX
Jozieit paBua v +u + v — u = 2v. Takum 0O6pa3omM, BpeMst UX JIBUKECHUSI
paBHO t = ﬁ, e | — jymHa 3cKajgaTopa. 3a 9TO BPEMs TOT, UTO e
B OJTHY CTOPOHY C 3CKAJIATOPOM, IPOIIIEI:

I(v+wu) 100(2 + 1,5)
20 4

a TOT, 9TO IIEeJI HaBCTPEYy ABU2KCHUIO 3CKaJlaTOpa, IIPOIIEJI:

Lh=t-(v+u) = = 87,5,

l(v—wu) 100(2—1,5)
w 4

lo=t-(v—u)= =12,5.

Takum ob6pasoMm, ecjm BXOJ Ha ICKAJIATOP TaM, Te CTYINWJ Ha HEro
HEePBbI [1acCazKup (qTo JIOFI/I‘IHO), TO BCTPETSITCsI OHU B 87,5 METPOB OT
3TOT0 MecCTa. OJ

o [[koJIbHMK He 3HAET, YTO HeJaTh.

o [Tonpobytime nocuumams, CKOALKO U3 HUL NPOWEL KarHCO.

@ DcKaJaTop METPO JIBUXKETCs o CKopocThio v = 1 m/c. [Taccaxkup
3aX0UT Ha 3CKAJATOP U HAYMHAET UJTHU II0 €ro CTYHEHSIM CJIEYIONINM
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obpaszoM: Jesiaer Iar Ha CTYMEHbKY BIEpE] W JIBa Iara 1Mo CTYIEeHb-
kaM Ha3a. [Ipu aToM oH J06UpaeTcs 10 IPyToro KOHIA 9CKAIATOpa 38
Bpems t = 70 c. Uepes kakoe BpeMs maccaxkup J00paJicst Obl /0 KOHIIA
3CKAJIATOPA, €CJIU ObI IIeJT IPYTUM CIIOCODOM: JIesIa JBa Iara Blepe u
onmH Trrar Haza! CKOpoCTh Taccaykupa OTHOCUTEIBHO ICKATATOPA TPH
JIBUKEHUU BIIEPE]] U Ha3aJl ojuHakoBa u pasHa u = 0,5 m/c. Cunrarh
pasMephl CTyTIeHeil MHOTO MEHBIIE JIJTHHBI 9CKATATOPA.

Omeem. 50 cekyHn.

Pewenue. IlycTb gemoBek 3aTpadnBaeT BpeMsI t JIJIS TOTO, YTOOBI IITar-
HYTh Ha& OIHY CTyIeHbKy. Torma cHadaja oH OyIeT JBUIaThbCsS CO CKO-
POCTBIO —%, [IOCKOJTbKY B HWTOTE€ IAraeT Has3aJ Ha OIHY CTYIEeHBKY,
1 JiejlaeT 9TO 3a TpoiiHoe Bpemsi. MHade roBopsi, CKOPOCTH Ue€JIOBEKA
B IIePBOM CJlydae papHa —3. [IBUXKeTCst OH B CTOPOHY, IPOTHBOTIONOK-
HYIO JIBUXKEHUIO 9CKAJIATOPA, II0OITOMY €r0 CKOPOCTH OTHOCUTEIBHO 3€M-
7 paBHa v — 5. B KoHIle KOHIIOB OH JI06MpaeTcs JI0 HUKHEl TOUKH, TO
ecth coseprnaer nepementenne | = (v — )t. Ecu Gbl on mresr BTopbiM
CcII0cObOM, TO CKOPOCTH OTHOCHTE/IHHO CKasiaTopa Oblia Obl g, a OTHO-
CUTEJIbHO 3eMJIN ¥ + % Bpewmst mepemertiennst Torga COCTaBUIO OBI:
l (v—=3%)t Bu—wu)t 25-70

T+ otd v+ u 3,5

o lIKOJIbHWK He 3HAET, YTO HNeNaTh.

o [lonpobyiime 3a HeusBecmHOE 83AMb BPEMA, HEOOTOOUMOE OAA ULG2A
Ha 00ny cmynenvry. Iocwumatime ezo ckopocmu 6 oboux cayywasx. U
nepemeuLerue.

Motopnast joaKa mponuia 4 KujaoMeTpa ITPOTUB TEUEHUs PEKH, a
3aTeM IMPOIILIa elle 33 KUJIOMeTpa O TeYEHUIO PEKH, 3aTPATUB Ha ITO
onun 4dac. Haitiure cKOpoCTb MOTOPHOI JIOAKWA B CTOsTYeil BOJIE, €CJIN
CKOPOCTH TedeHHsi peku 6,5 Kn /.

Omeem. 32,5 km/4.

Pewerue. ObozHaunM depes3 & KM/d CKOPOCTb MOTOPHOI JIOIKH B CTO-
saeit Boge. Torma cKOpPOCTh MOTOPHOMN JIOJKH 110 TEUEHUIO PDEKH paBHA

65



(x+6,5) kM/4, a mpoTus Tedenus: pekn — (z—6,5) KM/ 4. Bpewms, 3arpa-
YEeHHOE MOTOPHOM JIOJKOH 10 TE€YEHUID PEKU —

7165 JACOB, a IPOTUB

TEYEeHUs] PEKU — %675 9acoB. 3Has, YTO MOTOpHaH JIO,ZI,Ka Ha BeCh IIyTh
3aTPATUAT OJIMH 9aC, COCTABUM YPaBHEHUE: +6 =t+-—635 6 = = 1. Pemmus sTo
ypaBHEHUe, TOIYIUM ABa pelneHus: r1 = 4,5 u 92 = 32,5. x1 He yJo-
BJIETBOPSET YCJIOBUAM 3aJIa9M, TAK KaK IIPU TAKOH CKOPOCTU MOTOPHA
JIOJIKA HE CMOTJIa ObI IPEojIoJIeTh TeueHus peku. [loaromy orBer xp. [

o [[KombHUMK HEe 3HAET, YTO HOeJaTh.
e Obosnauvme 3a HEU36ECMHYNO CKOPOCIMDb A00KU 6 cmosveti eode U
cocmasvme YpasHeHUue.

Or npucranu A K npucrany B BHU3 110 TEYEHUIO PEKU OTIPABUIINCE
OJJHOBPEMEHHO MOTOpHasl JIogkKa 1 baiinapka. CKOpPOCTb TE€YEHUs] PEKU
pasHa 2 KM/ 4. [Tocaeaaioro 1/10 gacts mytu or A 10 B MmoTopras nozika
ILJIBLITIA C BBIKJIIOUEHHBIM MOTOPOM, U €€ CKOPOCTH OTHOCHUTEJBLHO Oepe-
ra ObLIa paBHA CKOpocTu TedeHus. Ha Toit gacTu myTH, rie MOTOpHAS
JIOJIKA TUIBLIA ¢ PabOTAIOIIUM MOTOPOM, €€ CKOPOCTh Oblia Ha 8 KM/4
boabire ckopoctu baiigapku. K npucrann B moTopras monka n baiimap-
Ka NpuObLIN OJHOBpeMeHHO. Haiitu coOCTBEHHYIO CKOPOCTh (CKOPOCTH
B HEIIOABUZKHONI Bog:pe) baitmapKu.

Omeem. 8 Km/4.

Pewenue. ITycrs x KM/9 cobCTBEHHASI CKOPOCTD OaiiIapKH. MOTOpHaH

9/10
x+10

Baiinapka nporuibiia S co CKOPOCTbIO T + 2 3a BpeMms 5 MOTOpHaH

nozka mportbiia 9/10S co ckopoctsio x + 2,8 3a BpeMH qaCoB.

Jozika tporuiblia 1/10S co ckopocTbio 2 KM/4 3a Bpemsi / 5. 3Ha51,
9TO K IpUCTaHU B MoTOpHAast J0aKa n 6a171;LapKa MIPUOBLIN OJTHOBPEMEH-

9/108 1/103
HO, COCTABUM ypaBHeHUE: 5 + =~ +2 Pemus sTo ypaBHeHHeE,
MOJIyIUM JBa KOPHS ypaBuenus: 1 = —18 u x9 = 8. Iloaxoaut To/ibKO
BTOPOI KOPEHb. ]

o IkoMbHUK He 3HaeT, YTO OeiaTh.
e [lonpobytime pacnucamdv nymu u ckopocmu batidapku u aodku. Co-
CTMasvME YPasHEHUE.
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JImcrok 26. I'me 6obime?

Ha sTom 3amsiTun MbI Oy/ieM CpaBHUBATH pa3Hble MHOXKECTBA, HE TIPOU3-
BOJIsT TIPUA 9TOM OOJIBIIIOTO KOJIMYECTBa, MOACIETOB. Jist 9TOro 06 beKThI
U3 PA3HBIX MHOXKECTB MbI Oy/ieM pa3buBaTh Ha mapbl. 10 MHOXKECTBO, B
KOTOPOM 3JIEMEHTaM He XBaTWJIO mapbl, u Oymer Oosbine. CtouT paso-
OpaTh MPOCTHIE TIPUMEPHI.

1. Pebsar B Kitacce pasOMBAIOT Ha Taphbl, B KaXKIIOi Mape eCTh MaJlb-
YUK U JE€BOYKA, HO TPEM MaJIbUMKaM Iapbl He XBaTujI0. Koro B Kiacce
oosbiie? Omeem: marvuuxos. Tak xKak 6 NaApar MaLLUUKO8 U JE6OYEK
NOPOGHY, HO OCMAAUCD <AUWHUES MALSLIYUKU.

2. Kakux guces or 1 10 100 6oabie: nengmmxcsa Ha 3 nau Ha 57 Om-
eem: leaswuzcsa na mpu. bydem cmasums 6 napy wucsa euda 3n u
5n, 2de n — namypasvroe. Hucaa suda dn saxonuwames Ha wucae 100,
a amo 5 - 20, a wucaa euda 3n — na wucae 99, amo 3 - 33. Snavwum,
OCMAHYMCA «HENGPHBLES YUCAG, OEAAWUECA HA 3.

a) Kakux quces or 1 10 1000 Gosrbiire: 96THBIX MM HEIETHBIX? ©)
Kakux qucest 6oJibIire: 9eThIPEX3HATHBIX, UJIH HSITU3HATHBIX, JEeJISIINX-
ca na 107

Omeem. a), 6) OAMHAKOBO.

Pewenue. a) Byjem neuernomy uuciy 2n — 1 cTaBuTb B COOTBETCTBUE
YeTHOe YUCI0 2n, Tiae n — Harypasabhoe (or 1 mo 500). Tlosyuaem kak
pas 500 nap, 3HAYUT, YETHBIX U HEUYETHBIX YHUCETT TIOPOBHY.

6) Yernipéxsnaunomy umcity abcd CTaBUM B COOTBETCTBHE IIATH3HAY-
Hoe uucyio abed(. fcHo, uTO TaK MBI HalAEM MATU3HAYHYIO MAPY JIIO-
OOMy 4YeThIpexX3HAYHOMY 4YucJIy. [Ipudem, 4ucso jesinTcs Ha HOJIb, €CJIH
U TOJILKO €CJIu OHO OKaHumBaeTcd HyseM. [Ipu sTom, paznenus Takoe
qnciio na 10 MbI KaK pa3 [MOJIyYUM YeThIPEX3HAYHOE UUCIIO0, TOITOMY U
JIFOOOMY TSITU3HAYHOMY UUCJIy MBI TOXKE HAILIU Tapy. O

o llkonbHUK He 3HAET, YTO IeJaTh.
e Jlasati nonpobyem pasbumv ece na napwv.. B nynwxkme 6) — ecnom-
HUMB/Npudymams npusnak deaumocmu wa 10.

Bce narypasbubie uncia ot 1 no 1000 BkjIOUYMTEIHHO pa3dbUTHI HA
JIBE TPYIIIbL: 9€THBIE U HeYéTHBIE. B Kakoil u3 rpyrir cymMmma Beex 1mudp,
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HCIOJIB3YEMBIX IS 3aIlUCU THCeJI, DOJIbIIE U HA CKOJBLKO?
Omeem. CymMmma mmcpp HedETHBIX dmuces 6oJibiire Ha 499.

Pewenue. 3aMeTnM, 9T0 CyMMBI IHUMP COCEITHUX TUCET 2n(quHoro) u
2n+ 1(HevyeTHOrO) BCeria OTIINIAIOTCS POBHO Ha eaunuiy. Torma nmen-
HO Ha Takue Mnapbl U pa3odbeM Bce ducja. bes mapbl y HAC OCTAHYTCS
TosbKo 4uncia 1(medernoe) n 1000(werHoe), HO UX CyMMBI QP COB-
[aJIaI0T, TO3TOMY MBI MOYXKEM UX IPOCTO HE YUUTBLIBATh. B KaxKmoit u3
OCTaBIIIUXCs AP cyMMa 1udp YeTHOTO YUCJIa MEHbIIIE POBHO Ha €J/INHU-
iy. Tak kak map 499 (ziBa uncsa u3z 1000 Mbl HCK/IIOUNIN), cyMMa Tudp
BCEX YETHBIX UMCE/T OKAYXKETCs MEHbBIe KaK Pa3 Ha KOJUIeCTBO map. [

o llkoONPHUK He 3HAET, YTO OeNaTh.

o Cmompu, a KaK OMmAUNAEMCs cymma yudp y coceonuz wucen? (Boisaem
cocednee caesa u cocedree cnpasa wucao! Jaa Hux cymmo, mo2ym om-
AUMAMBCA NO-pasnomy.) A dasal, mak na napov. u pazobvem? Crorvko
nap? A ece wucaa pazbusucst 1o napo.?

a) Kakux mecrusnaunbix OuieTHKOB GOJIbIIe: COAEPKAIUX 2 NN
comepxantux 57(or 000000 10 999999) 6) Kaknx mecTH3HAYHBIX THCEN
Gouiblle: cojepKamx 7 win cojgepxkamux 07

Omeem. a) mopoBHY; 6) Gojblie UnMcesa, KOTOPbIE COAEpKAT
9uco 7.

Pewenue. a) Tlomensiem mecramu 1mudpst 0 u 7. OueBugHO, 94TO Ha-
Oop OMJIETUKOB OCTaHeTCd TaKuM kKe. 10 ecTb, YHC/Iy, COmepKaIieMy
9TH IMppPbI, MBI CTABUM B Iapy YHUCIO, B KOTOPOM BMecTO 7 crosar 0,
1 HA06OPOT, & ocTajbHble HUbpbl ocTaroTCsl Hen3MeHHbIMU. 6) Kak Mbl
HOMHUM U3 IPEJBIIYINEro MyHKTa, MECTU3HAYHBIX OMJIETHKOB(TO €CTh,
IPOCTO NIECTU3HAYHBIX HAOOPOB wmces) cojepKammux 0 CTOJIBKO Ke,
CKOJIBKO OUJIETHKOB, cojepxkamiux 7. Ho B oTimmyane oT OMIeTUKOB, II1e-
CTU3HAQYHbIEC YHUCJIa HEe MOTI'yT HaYMHaATLCA C HyHH(HaHpI/H\lep, 6bIBaeT
qucsto 773210, no ne GeBaer wmcsra 003217). Tak Kak 9tn GuaeTHKN
00s13aTeIbHO COMEPXKAT HOJIb, HO HE BCErjia cojep:Kar 7, OMIeTUKOB ¢ 7
Oymer OoJtbIIe. O

o [[KompHUMK He 3HAET, 4YTO HOEeJaTh.
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e Baoicho Au na camom 0eae, npo Kaxyio uyudpy mo. 2060pum? A us3-
MEHUMCA AU HAOOD BUAETUKOS, €CAU NOMEHAND MECAMU KAKUE-MO
dsa cumsonra mecmamu? A wem omauvaemea nynxm 6)? Hezo moada
boavue?

Kakux nesuresteit 6osbine y qucsaa a) 1234567890; 6) 9078563412:
YETHDBIX MU HEYETHDIX !
Omeem. a) mMOpPOBHY; 6) YeTHBIX JeJsmTesieil GoJibIie.

Pewenue. a) Bamernm, aro uuciao 1234567890 mesurcs Ha 2, HO He
nesintcst Ha 4. Terepb mocTaBUM B HAPY KaXKJIOMY JEJIUTEIO d HaIlle-
ro 9HCJIa JeJTUTeNIb w. Tak Kax Hallle YUCJIO HE JIEJINTCS Ha 4,
POBHO OJIVH U3 JleJuTe el OyIeT YeTHBIM. SHAYUT, BCE JIeJIUTe/ N pa3ou-
JIUCh HA TIapbl U3 Y€THOTO U HEYETHOIO(IIPUIeM, OJIUH JIEJIUTEb BXOIUT
POBHO B OJIHY T1apy), a 3HA4YUT, UX MOpoBHY. 6) Paszobbem sesuresn
Ha Tapbl TaKXKe, KaK CIeJaJi 9TO B IpeablayineM myHkTe. Ho Temepb
HAIle 9UCTI0 NETUTCS Ha 4, TIO9TOMY TOSIBATCS Maphl, B KOTOPBIX Oy/IeT
[0 JIBAa YEHTBIX JlesiuTe isi(Hanpumep, 2 u w = 4539281706), HO
Bee eIre He OyIeT map u3 ABYX HEUETHBIX. 1[09TOMY YeTHBIX JeuTesneit

Oyzer GoJiblIIe. O

o [lkoNBPHUK He 3HAEeT, YTO HejaTh.

e /lasati svibepem a1060% yemmnwuili deaumens. Teneps nodeaum na nezo.
Hoaywunca wemmoid uau newemuoid pesysvmam? A cam smom pesynv-
mam 6ydem deaumenem? A wem omauuaemes 6)? A dasat, nocmom-
pum, kakxas "napa’ 6ydem y deaumens 2.

Kakux aucen 6osbire cpemqu Becex amcesn or 100 m0 999: tex, y Ko-
TOPBIX CpelHsis Iudpa OoJiblle 06enX KpalHUX, WX TEX, Y KOTOPBHIX
cpennss nudpa MeHbIle 00enx KpPaiiHux?

Omeem. Tex, y KOTOpbIX cpenHss udpa MeHbIlle obenx Kpaii-
HUX.

Pewernue. 3ameTun, 4To ecyu y uucia abe cpeauss mudpa 60J1bIe obe-
X KpaiHuX, TO y 4YUCIIa abc cpennsis nudpa MeHbIe 06enxX KpaiHux.
[TosTomy 6yaem pasbusaTh umcTa Ha mapsl abc — (999 —abe). Kax yixe
OBLIO CKa3aHO, €CJIU B Iape eCTh YUCJIO0, Y KOTOPOIO CPeJHss Iudpa
bosbitie 00enX KpaWHWX, TO y BTOPOTO CpeHss mupda OyaeT MeHbIIe
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obenx Kpaitamx. Ho Bcerma jm Haiizercs mpaBHIbHas mapa 9UCIY, Y
KOTOPOro cpejsist mudpa 6oJibine obenx Kpainux?! M BoobIe, BceM Jin
Tpex3HAaYHBIM YHC/IaM Haiigercst Tpex3nadnas napa’ Her, me Bcem. Y
qucse, KoTopblie 60JibIte 899, 6yaeT moayvdaThes ABy3HaUHAS mapa. 1ak
KaK CpeIn HUX €CTh TOJBKO TaKWe, Yy KOTOPBIX CPeIHsIs ndpa MEHbIIe
0benx KpaiftHux, ux u Oynaer OosbIIe. ]

o [lkoNbHWK He 3HAET, YTO HOejaTh.

o Jlasatli evibepem Kaxoe-Hubydsb “UCAO, Y KOMOPO20 CPeOHAA UUPPQ
boavwe kpatinuz. Imo mootcrho nocmasums emy 6 napy?(A wmo x nemy
HYHCHO NPUbABUMDB, 4MobvL noayuusocy 9997) A ecem au wucaam nat-
demesa napa? A us xaxotll Kamezopuu Mo2ym Gvimsd Me YUCAG, KOMODbIM
napa ne natidemca?

@ Kaxkux gucen 6ombie or 1 1o 1000000: Tex, KOTOpBhIE UMEIOT POB-
HO TPHU HATYPAJbHBIX JIEJUTEJIsI, WX TeX, KOTOPble MMEIOT POBHO JIBa
HATYPAJbHBIX JEJTUTEIS !

Omeem. Yucesa ¢ aByMs geaurtejsaMu Oyaer GoJibIie.

Pewerue. Kak Mbl IOMHUM, IPOCTOE YHCJIO — 3TO YUCJIO, KOTOPOE Jie-
JINTCS TOJIBKO Ha cebs U Ha enuHMILY. To ecTh, KaK pa3 IPOCThIE YHCJIa
— 9TO YHC/Ia, UMEIOIIe POBHO ABa JejnTesis. Temepb IOCMOTPHM Ha
IIPOU3BOJIBHOE COCTABHOE UHUCJIO, €CJIU OHO JIEJIUTCHA Ha IIPOCTBIE P U ¢,
TO y Hero Oyzer y»xke xoTd 0bl 4 genurens: 1,p,q,pqg. 3HAUNT, 9UCIIO,
UMEIOITee POBHO TPH JIEJTUTEI, SIBJSIETCS CTENEHbIO MPocToro. OKas3bl-
BaeTCs, 9T0 GYIyT KBaJPATHI IIPOCTBIX YHCET: p° neiurcd Ha 1,p, p?.
Tenepy 4nciay p ¢ JByMs JAejuTejassMu OyJieM B Iapy CTaBUTb HUCTIO
p? ¢ Tpemsa jenurensvu. SIcHO, 9TO p? > p A IFOGOTO TPOCTOTO P.
[Tosromy He Jijist BCeX YHCENI C JABYMS JIEJTUTEISIMUA €CTh I1apa ¢ TPeMst
JIeJIUTENIIME B HAIleM [poMexKyTKe(ecThb Ipocrble vucsa Mexkay 1000

1 1000000, a 10002 yzxe pasmo 1000000). O

o IkoMbHWK He 3HaeT, YTO MAejaTh.

e Jla6atll 6CNOMHUM, KAKUE YUCAQ UMEIOM POSHO J6a deaumenrs? A xa-
xue mpu? FEcau y wucaa ecmov kaxol-mo deaumenv, mo Ha “4mo euie
ono mouno deaumca?(Ilodpasymesaemen, wmo ecau n deaumca na d,
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mo ono deaumcsa u Ha g.) OMAuMHO, Mbl HAWAL “UCAG C MPeMs Je-
AUMEAAMU. A KAK MeENnepsb COCa8UMb NAPLL U3 YUCEA C OBYMA U MPEMA
deaumesamu? Kaxum He 36amum napvt 68 Hauem npomesxtcymie?

Ha okpyzxnoctu ormedeno 2000 cuauX 1 OHA KpacHas TOYKa. Pac-
CMaTPUBAIOTCsI BCEBO3MOXKHBIE BBIITYKJIbIE MHOIOYTOJIbHUKHI C BEPITHHA-
MU B 3TUX TOYKaxX. Kakux MHOrOYroJIbHUKOB OOJIBIIE - TeX, ¥ KOTOPBIX
€CTh KpacHasl BEPIINHA, WA TeX, Y KOTOPbIX HET?!

Omeem. Bouablile TeX MHOIOYTrOJbHHUKOB, Y KOTOPBIX KpacHAasi
BEPIINHA €CTh.

Pewerue. 3amMernM, UTO KayKJbIH BBITYKJBIH MHOTOYTOJBHUK C BEp-
IIUHAMY B 338J[@HHBIX TOYKAX OJIHO3HAYHO OIPEJIE/IsieTCsl HabOPOM CBO-
ux BeprmH. JlaBaiiTe Temepb MHOTOYTOJIBLHUKY, COJEPIKAIIEMY TOJIb-
KO CHHUE BEPIIUHBI, OyJIeM CTABUTH B IIapy MHOTOYTOJIBHUK, COJIEPIKAa-
il Takol ke Habop CHHUX BEPIWH U KpacHyo. Tak Mbl HAILIN mapy
BCEM «CHHUM» MHOIOyToJIbHUKaM. Ho cpequ MHOTOYTOJIbHUKOB, COJIEp-
JKAIIX KPACHYIO BEPINUHY, €CTh TPEYTOJbHUKU. VI MM «cuHelt» mapbl
HE HAIIIOCh, TIOTOMY YTO IPU BBIOPACBIBAHUU KPACHOU BEPIIIMHBI, MbI
moJiyIaeM HabOp TOJBKO M3 JBYX CHHUX BEPINH, & OH HE JAET HaM
HUKAKOTO MHOTOYTOJIbHUKA. 3HAYUT, MHOIOYTOJIBHUKOB, COJIEPIKAIIUX
KpPacHYIO BepiuHy, Oy1er OoJIbIIe. O

o [[KOIBLHUK He 3HAET, YTO NeJaTh.

o /lagali nocmMompum Ha NPouU3eosvHbl curutl mpeyzoivHuk. Y Hac
ecmyb «nowmu maxot srces

(nodpasymesaemcs: ¢ makum dHce HAbOPOM CUHUL GEPWUH) C KPACHOT
sepwunoti? Ecmo. Jlasati, cocmagum ud wux napy. A ecem au mHozo-
Y20ADHUKAM € KPAcHOU epuiunoti nawaach napa? Uiu ecmv maxue, xo-
mopvle NPU 8LOPACHBAHUL KPACHOT BEPULUHDL TEPECTNAIOM ObIMb MHO-
20Y20NDHUKKAMU ¢

PaccmaTpuBaioTcst BCeBO3MOXKHBIE TPEYTOJIHLHUKU, UMEIOIINE TEJI0-
YHUCJIEHHBIE CTOPOHBI M IepuMeTp KOoTopbIx paBeH 2018, a TakxKe Bce-
BO3MOYKHBIE TPEYTOJIBHUKY, UMEIOIINe [eJ0UNCIeHHbIe CTOPOHBI U IIe-
pumetp KoTOpbix pasen 2021. Kakux TpeyroabHUKOB OoJibIie?
Omeem. TpeyroJbHUKOB ¢ nmepuMmerpom 2021 GoJbire.
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Pewenue. IlycTb cTOPOHBI TPEyTrOJILHUKA PABHBI IIEJBIM YHCJIAM a, b, C,
u ero repumMerp a+ b+ c pasen 2018. [ToctaBum 3TOMY TPEYTOJIBHUKY B
COOTBETCTBHE TPEYTOJbHUK €O cToponamu a + 1,0+ 1, ¢+ 1, nepumerp
koroporo paser 2021 (3TOT TPEyroJabHUK CYIIECTBYET; B CAMOM JIeJle,
pPaccMOTPHM, HAIIDHMED HepaBeHCTBO TpeyroiabHuka (a+ 1)+ (b+1) >
(c + 1); oHO cilefyeT U3 HEPABEHCTBA TPEyroJbHUKA a + b > ¢ st
TPEYTOJIbHUKA CO CTOPOHAMH «, b, ¢). DTO COOTBETCTBHE OJHO3ZHATHO CO-
[IOCTABJIIET TPEYTOJBHUKY C IEJTOYNCTEHHBIMU CTOPOHAMU, UMEIOIIEMY
nepuMeTp 2018, TpeyroabHUK C TEJTOYUCIEHHBIMUA CTOPOHAMU, MMEFO-
muit mepumerp 2021. IIpm 3TOM COOTBETCTBUM Pa3IUIHBIM TPEYTOJIb-
HUKAM COOTBETCTBYIOT pazin<ubie. OJHAKO, TPU YCTAHOBJIEHHOM CO-
OTBETCTBUM TpeyroabHuK nepumerpa 2021 co croponamu 1,1010,1010
HE COOTBETCTBYET HUKAKOMY Tpeyroabuuky nepumerpa 2018. Craemosa-
TeJIbHO, TPEYTOJLHUKOB ¢ repumerpom 2018 Gouibiire. O

o IkoMbHUK He 3HAEeT, YTO MOejaTh.

e Hacxoavko omaunaromes amu dea nepumempa? A xax us mpeyzonv-
HUKG C MEHDUUM NEPUMETPOM TOAYHUMD MPEY20AbHUK ¢ boavwum?
A naobopom? A ecezda au mooiceo cdeaamvb obpammiyo onepayuio?

72



JIucrok 27. I3mepeHue yriioB

DTO 3aHsITHE TIOCBSIIEHO M3MEPEHUIO YTJIOB. 3/1eCh MHOIO 38184 O IO/~
c4yéTe yIJIOB MEXKJy CTPEJKAMH YaCOB B PA3HBIX CUTYAIMAX, 8 TaK¥Ke
3aJ1a9 Ha MOJACYET yIJIoB ¢ 00Iie#t BepruHoi. Ocobo 0TMETHM, YTO BO
MHOTHUX 33J1a9daX yCJIOBUE JOIYCKAeT HECKOJIbKO CIIydaeB (M HECKOJIBKO
OTBETOB) — 00 9TOM CJIJyeT IPeyIPEIUTh IKOJIbHUKOB.

B nagajie 3aHATHS CTOUT HAIIOMHUTH OCHOBHbBIE COOOPAXKEHUS O JIBU-
JKEHHHU CTPEJIOK dacoB. HacoBasi cTpejika jiestaer nojHbli o6opor (360°)
3a 12 yacoB, a MUHYTHas — 3a 4dac. [losTomy yriioBas CKOpOCTb 4acoBOil
CTPEJIKM paBHA 300/‘{:300/60MI/IH:%O/MI/IH, a yTJIoBasi CKOPOCTH MU-
HyTHOH cTpesiku pasHa 360°/1=360°/60Mun—6° /Mun. ITosromy 3a os-
HY MUHYTY yTOJ MEXKJIy CTPEIKAMU YBeJININBACTCS (UM yMEHBINACTCS
— B 3aBUCHMOCTH OT UX HaYaJIbHOI'O paciosioxkenus) Ha 6°—0,5° = 5,5°.
Eciin ke 3a 3Ty MUHYTY CTpPEJKMA B HEKOTOPBIH MOMEHT COBIIAJIH, TO
CyMMa YTJIOB MEXKJy CTPEJKAMHU B Hadaje U B KOHIIE MUHYTBI TAKXKe
Oymer papHa 5,5°. BaykHO OTMeTUTH, 9TO 9acoBas CTPEIKA, KAK U MU-
HYTHAasl, JIBUXKETCsI [IOCTOSIHHO U paBHOMEPHO (a He pa3 B uac). Paszbe-
pute 3agady -1.

-1. Haiinure niepBbiit MOMeHT BpeMmenu mociie 9:00, Korjia cTpesiky 1acoB
obpazyior yroa 156°.
Omeem. 9:12.

Pewenue. B 9:00 yron mexay crpesikamu, oueBugHo, paBer 90°. Ilo-
cje aToro o Oyzer yBenumuuBaThbcd. Hac mHTEpecyeT, 3a Kakoe BpeMs

oH yBenmuyuTcsd Ha 156° — 90° = 66°. Kak Mbl yxke obcymuim, yros
MEXK /Iy CTPEJIKAMHU MEHSIETCsI CO CKOPOCTBIO 5,5° /MUH, O9TOMY 4TOObI
yBeanauThb ero Ha 66°, Hyxuo 66° : 5,5° /Mua=12 MuHyT. O

Terneps HAITOMHUTE TEOPEMY O CBOWCTBAX CMEXKHBIX U BEPTUKAJb-
HBIX yIJIOB (MOXKHO JIazKe € JIOKA3aTeJIbCTBOM, IOTOMY KakK OHO COBCEM
npocroe). HaromunTe TakKe OCHOBHOE CBONCTBO U3MEDPEHUsI yIJIOB, €C-
JIM yTOJI JIEJIMTCSI JIyIOM Ha, HECKOJBKO YacTeil, TO ero rpajycHas Mepa
paBHA CyMMe I'PaJyCHBIX Mep 9TuX 4dacteir. /s HeKOTOPBIX MIKOJIbLHU-
KOB MOXKET OBITH IIOJIE3HLIM HAIIOMHUTL M OIIPEe/IeHNe OUCCEKTPUCHI
yria. Terepb pasdepure 3amatdy 0.
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0. /Isa yrua ¢ Besmmauaamu 20° u 100° mmeror obiiyio cropony. Kakoit
yIroJI MOTYT 00pa30BbIBATD JIBE JIPyI'He UX CTOPOHBI!
Omeem. 80° mmm 120°.

Pewenue. Pemenne 3a1a9m 049eBUIHO, OJHAKO HE BCEM IIKOJbLHHKAM
Oy/eT OYeBHIHO, UTO BO3MOXKHBI JIBA CJIydasi: MEHBIINAN yroJ MOXKET
pacroaraTbCsi KaK BO BHEITHEH, TaK W BO BHyTpeHHel obacTu 60Jib-
mero. CrouT AaTh MKOJbHAKAM HEKOTOPOE BPEMs JJIs PA3MbIIILICHIST
HaJI 3aadeil, IpeXkIe IeM COODIMAaTh TOTOBOE PEIeHNeE. L]

Haiinre yron mexkmy crpenkamu gacos: a) B 9:30; 6) B 10:40.
Omeem. a) 105°; 6) 80°.

Pewenrue. a) Eciu 6l 9acoBasi cTpesiKa IMOKa3blBajJa TOYHO HA 9, a
MHUHYTHasT — Ha 6, TO yTOJ MeXKIY HUMU ObLT Obl mpsaMbiM. OHAKO HA
camMoM Jeje 3a nosdaca rnociae 9:00 gacoBasdg CTpesiKa CIBUHYJIACH Ha
[IOJIOBUHY JleJieHust, To ecTb Ha 15°. [JosTomy yros Mexy cTpesiKamu
B 9T0T MOMeHT pasen 90° + 15° = 105°. 6) Ecsau 6b1 wacoBas crpesika
IoKa3bIBajia TOYHO Ha 10, a MUHyTHass — Ha 8, TO yTOJI MeXKJ1y HAMU
6b11 661 paBen 60°. OgHako Ha camoM jiejie 3a noJrdaca mocie 10:00 ga-
coBag cTpenka 3a 40 MUHYT, TO eCTh 3a JIBe TPETU Yaca, CABUHYIACH Ha
JiBe TpeTu Jenenus, To ectb Ha 20°. I[osromy yros mexy crpeskamu
B 9TOT MOMeHT pasen 60° + 20° = 80°. O

o llkonvruk maéT oTrBeTH 90° m 60°.

e Hado yuecmv, wmo wacosas cmpesxa 08U2GEMCA MG PA3 6 4ac, G
Henpepouisro. Ha xarot yeon ona nosepuémesa 3a noavaca? A 3a 40 mu-
Hym?

[Tocste 9:00 wacoBast 1 MUHYTHAsT CTPEJIKU YACOB BIIEPBBIE OKA3AINCH
Ha OJHO# npsiMoii. YTo B 9TOT MOMEHT ITOKa3bIBAET CEKYHIHAS CTPEJIKA !
Omeem. =~ 22 CeKyHIbI.

Pewenue. B 9:00 yron mexmy crpenkamu pasen 90°, mocje dyero ou
HAYMHACT YBEJUYUBATLCS CO CKOPOCTBIO 5,5° /MuH. UT0oOBI OH yBesH-
anicst Ha 90° u cras paBHbiM 180° (Torjia CTPeJIKN OKaXKyTCsl HA OJHOI
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npsiMoii), myzxuo 90° : 5,5°/mun = 180/11 mun = 16% muH. Ocrasaoch
BBIYUC/IUTH, 9TO % MWH = % - 60 cek = 22 cexk. O

o [[KoTBLHUK He 3HAET, YTO NeJaTh.

e Kaxot yeon obpasyrom cmpeaxu wacos 6 9:002 Ha cxoavko on doa-
IHCEH YBEAUNUMDBCA, YMOOBL ONYU 0KA3AAUCH Ha, 0010T npamot? C xarxot
cKOpoCmbI0 Yyeesunusaemcs amom y2or? Ckorvko epemenu 3atmem e2o
yseaunerue 00 HYysHcHol seausurdv, ¢ makot ckopocmvio? Croavko 2mo
YEABLT MUHYM U CKOADKO NPUMEPHO UEADIT CEKYHI?

B nosens MunyTHast m 4acoBasi cTpesiku 4dacoB cosnasin. Korma
OHU COBITQJYT B cjemyomuii paz? Kormga oHn coBHam B IpeIbl Ly it
paz?

Omeem. 13 yacoB 5% MuHyYTHI; 10 9yacoB 54% MUHYThI

Pewerue. YTobBI CTPEJIKM YaCOB BHOBb COBIIAJIM, MUHYTHAsl CTPEJIKA
JIOJKHA «oborHaThy 4dacoByio Ha 360°. IlockonbKy MuUHyTHas CTpeJi-
Ka OOrOHsIeT YacOBYIO CO CKOPOCTbIO 5,5°/MUH, Ha 3TO TOTpeGyeTCst
360° : 5,5°/mun = 720/11 mMun = 65% MuH. Takum obpazom, B Ciie-
AYIOMIUH pa3 mocje MOJIyIHS 3TO Tpon30iaéT B 13 qacos 5% MUHYTHI,
a B mpeaplaymuit — B 10 vacos 541@1 MUHYTHI. O

o llkonbHUK OaéT NpubINXEHHBE OTBETH:

«upuMepHO B 13:05», «mpmmepro B 10:55».

o Hyoicho evruucaums mownsie snavenus (e «na 2aads ). He cmpawo,
ecau 6 omseme 6ydym dpobu (dasice 06vIKHOBENHDIE, G HE DECAMUNHDLE).

Ceityac cTpesioYHbIe Yachl MOKA3bIBAIOT MOJIIeHb. Koria yroy Mex-
Jy HuMmu BiiepBbie crareT paser 90°7 Korga 310 npousoitiéT Bo BTOPOit
paz?

Omeem. B 12 uyacos 1614—1 MUHYTBI; B 12 yacos 491—11 MUHYTHI.

Pewerue. Yroyt MexKLy CTPEJKAME 9aCcOB JIOJIKEH yBeundnThbes ¢ 0° 10
90°. Ha sro HyxkuO 90° : 5,5°/Mun = 16% muH. TO ecTh IepBbIil pa3
[IOCJIE TIOJTYJTHS [IPSMOI YOI MEXK/Iy cTpejikaMu Oyner B 12 gacos 16%
MUHYTBHI. Bo BTOPOIt pa3 yroj Mexk /1y CTpe/IKaMU CTAHET IPAMBIM, KOTJIA
MHUHYTHasI CTPEJIKa y2Ke OyIIeT «IOTOHATH» YacOBYIO, U JIJII 9TOTO MHU-
HYyTHasI CTPEJIKa JIOJKHA «000rHATh» 4acoByIo Ha 270° 110 cpaBHEHUIO
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¢ noayaueM. Ha 910 Hy2KHO BTpoe 00Jibllle BPEMEHHU, YeM Ha IEePBBIil
IIPAMON YTOJI, TO €CTh 491—11 MUHYTBI. 3HAYHUT, BO BTOPOI pa3 IPsIMOit
YToJI MEXKJIy cTpesikamu Oyjier B 12 dacos 49% MUHYTBHI. O

Csera u3Mepuia yroja MeXKIy JacoBOi U MUHYTHON CTpesKaMu da-
coB. Yepes mosiyaca oHa CHOBa €ro U3MEPHJIA, U OKA3aJI0Ch, 9TO YTOJI HE
namermica! YeMy MOr OBITH pABEH STOT yIOJ, €CIM YaChl HCIPABHDI?
Omeem. 82,5° mym 97,5°.

Pewenue. 3a moigaca MUHYTHasi CTpeJiKa MoBopadnBaercst Ha 180°,
a JacoBast — Ha 15°. 3HAYUT, yroJ MexKJy CTpeJKaMu (eCju MEepUTh
€ro «II0 YacOBOH CTPeJIKe» OT YaCOBOH CTPEJIKM K MUHYTHON U pas-
pemarhb emy ObITb Gosibine 180°) mosiken ObLI yBesmIuThes Ha 165°.
Eciin nepBonagasbao 3ToT yroa 6su1 paBeH o < 180°, To depe3 1moJ-
yaca oH craHer pased 360° — a. Suauur, o + 165° = 360° — «, OTKyIA
a = (360° — 165°)/2 = 97,5°. Eciu ke epBOHAYAIBLHO STOT yroJl OBLI
paBer 360° — a > 180°, To yepes moyrgaca OH CTAHET PaBeH (v. SHAYUT,

360° — a + 165° = a + 360°, orkyma o = 165°/2 = 82,5°. U

o llkoNbHYUK HAmMEN TONBKO ONWH U3 OTBETOB (CKOpee BCEero, MeHbUHH) .

o 00A3aMEABHO AU Y204 MENHCOY CMPEAKAMU BCE BPEMSA B03PACTNAN 6
mevenue nosyuaca? Mozao au 6bimb, 4Mo 01 CHAUAAG YMEHBULAACH, G
nomom 803pacman?

(6] a) Haiigure yrom mesxay GuCCeKTPHCAME JBYX CMEXKHBIX YIJIOB.
6) [okazkure, 9T0 GHCCEKTPHCH! BEPTUKAIBHBIX YIVIOB JIE?KAT Ha OJHOM
IIPAMOI.

Omeem. a) 90°.

Pewenue. a) O6osnatnm cmexknnle yriasl ZAOB n ZBOC, a ux 6uc-
cexkrpuckl, coorBercrenno, OK u OL. Torna yroys Mexiay OUCCEKTpH-
camn — 310 yron ZKOL = ZKOB + Z/BOL = 1/AOB + $/BOC =
%(LAOB—i—ABOC) = %-180o = 90° (BTOpOE PABEHCTBO B IEIOYKE CJIe-
JlyeT U3 OIpefiesIeHns OMCCEKTPHUCH yTJIa, a IpeocieHee — U3 CBOii-
crBa cMeXHBIX yriioB). 6) Ilycrs upsimbie AB n C'D nepecekatorcst B
touke O, 06pas3ys JBe mapbl BepTUKAJIbHBIX yriios — LZAOB = ZCOD
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u /BOC = ZAOD. Ilyctb OK — 6uccekrpuca yrma AOB, OL —
buccekrpuca yria BOC, OM — ouccekrpuca yria COD. Torna o
nyukry a) OK 1L OL L OM (rak kak ZAOB n ZBOC — cmexuble, n
ZCOD u £BOC — cvmexubie. Orcioga caenyer, uro OK u OM jnexar
Ha OJHON IIPSIMOIL. L]

Tpu syda BBIXOJAT U3 OJHON TOUKU U 0OPA3YIOT TPU YIJIa, KAXKThIi
U3 KOTOPBIX MEHbIle pa3BépHyToro. Benmunna oIHOrO M3 HUX PaBHA
100°. Haiiiure yros mexy OucceKTprcaMu JABYX JIPYTUX yIJIOB.
Omeem. 50° mau 130°.

Pewenue. Ecim Bce Tpu yria B cymme gaoT 360°, To aBa APYTrUX yIiia
B cyMMme Jrator 360° — 100° = 260°. Yros Mexy OUCCEKTPpUCAMU TUX
yIJI0B 00pa30BaH MMOJOBUHAMM 9THX yIJIOB, & MOTOMY paBeH 260° : 2 =
130°. Ecau ke aBa npyrux yria B cymMmMme obpasyroT yrosa 100°, o yros
MeXK/ly MX OMCCEKTPUCAME PABEH MOJIOBUHE TOTO yriia, To ecth 50°. [

o llkoNbHWK He 3HAET, YTO HelaTh.
o /I3 xaxux wacmel cocmoum yaos medcdy buccekmpucamu? Kax on
C8A3AH C CYMMOT IBYT 0CMasUUTCA Yero6? Hemy pasna sma cymma?

o lxonpHUK maéT Tombko oTBeT 130°.

e ['de mooicem b6vimv pacnosodcer mpemuti Yy No OMMHOWEHUIO K CINO-
ponam yeaa 6 100°7

N3z rouku O B ykazanuowm mopsijke eixogat ayan OA, OB, OC, OD.
UseectHo, uro LZAOB 4+ ZCOD = 180°. Jlokaxkurte, ITO OUCCEKTPUCHI
yrioB AOC u BOD miepneHInKyIspHbIL.

Pewenue. Ilycte OK — oduccekrpuca yria AOC, OL — buccekrpuca
yriia BOD. Tpebyercs nokazatb, uto ZKOL = 90°. 3amerum, 4T0
ZAOB+ £BOC + £COD = LAOK + ZKOL + ZLOD = $ZA0C +
/KOL + £/BOD = §(£AOC + ZBOD) + ZKOL. B To xe Bpemsi
u3 ycjosus caenyer, uro LZAOB + Z/BOC + ZCOD = 180° + ZBOC.
Kpowme Toro, ZAOB + ZBOC + £ZCOD = LAOC + ZBOD — ZBOC.
[Mosromy ZAOC+/BOD = 180°4+2/BOC. 3uaunt, ZAOB+/BOC+
ZC0D = %(180O +2/BOC) + LKOL = 90° + ZBOC + LKOL =
180° + ZBOC. Orcrona cienyer, auro ZKOL = 90°. O
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@ U3 roukn O mpoBeieHbl deThipe pasangubix ayda OA, OB, OC, OD.
NspectHo, uto LAOB = 30°, ZCOD = 60°, ZBOC = 90°. Haiiaure
ZAOD.

Omeem. 60°,120°,180°.

Pewenue. Bynem canrarh, 9T0 KpaTIalinil moBOPOT BOKPYT Touku O
or siyaa OA o syda OB HampasiieH 1o 9acoBoii cTpesike (JIpyroit ciry-
Jaii paccMaTpuBaeTcsi aHAJIOrMYHO droMmy). Jlasee, Kparuaiimuii noso-
pot BokpyT Touku O ot ayda OB g0 ayda OC MoXKeT ObITh HATPABICH
0 YACOBOMN CTPEJIKE WJIN TPOTUB YACOBON CTPEJIKHU, a TaK:Ke Kpardaii-
it moBopot BokpyT Toukn O ot ayda OC g0 ayda OD moxeT ObITDH
HANpaBJIeH 10 YacOBOHM CTpesKe WM MPOTUB YacoBoit cTpesku. [losy-
qaeM, 10 LAOD = LAOB £+ ZBOC £+ ZCOD (1umocsl cTaBarcs B
TeX CJIy4YasdX, KOrJa KpaTdyailiuil II0BOPOT OCYIIECTBJIAETCA 110 YaCOBOMI
CTpeJIKe, a MUHYChI — B IPOTHBOIIOJIOXKHOM ciaydae). [logydaem, uro
ZAOD = 30° 4+ 60° 4+ 90°, oTKy/1a BO3MOYKHBIE 3HAUEHUS ITOTO BHIPa-
»xenust pasabl 180°, 0°,60°, —120°. Cirygait 0° TpOTHBOPEYHUT YCJIOBUIO
(ou ozmauaer, uro syuan OA u OD coBmamaior, a Mo YyCJIOBUIO OHU pa3-
JIMYHBI), & 3HAK MUHYC B IIOCJIETHEM C/Iydae 03HAYAET, 4TO KpaTdainmit
moBopoT BOKpyT Touku O ot ayda OA no qayda OD ocymiecTBisieTcst
MIPOTHB YaCOBOW CTPEJIKH. O

o [[KONBHUK paccMaTpuBaeT He BCe CIydau.

o Kax ewé moeym b6uimv pacnoaodicerv, aywu? Benomwu 3adawy 0: 00-
HOBHAYHO AU YAl MEAHCOY AYUAMU 360a10M UL 63AUMHOE PACTLONOICE-
Hue?
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JImcTok 28. Iloacuér nBymsa cmocobamu

OCHOBHaﬂ niaed 3aJa4 JaHHOI'O 3aHATHA — IIOCYUTATDh KOJIMYIEeCTBO KaKMX-
JinO0 0OBEKTOB ABYMs CIIOCOOAME M3 Pa3HBIX COOOParKEHWH W Ha OCHO-
BaHHUU 9TOr'0 caesjiaTh BBIBO/IbI — COCTaBUTL ypaBHEHUE, IIOJIYIUTH IIPO-
THBOpeure U Ip. B Hauasle 3aHATHS pa3bepure BBOAHBIE 3a1add —1 u
0.

—1. MoxxHO Jin paccTaBUTh 9UCAa B Tabymie 5 X 5 Tak, ITOOBI CymMMa
qUCeJ B KAXKJ0M CTPOKE OBbLIa TMOJIOKUTEBHON, & B KaXKJIOM CTOJIOTE
OTPUIATEILHOM !

Omeem. Her.

Pewenue. Hdomyctum, uro moxkuo. Haiftmem cymmy Bcex wumces. Ecam
CUNTATHL €€ [0 CTPOKAM, TO CyMMa Oy/eT IMOJIOXKUTE/TLHON, a eCcjau 10
crojibiam — To orpurnareabHoil. [IporuBopeune. 3nauuTt, Tak paccra-
BUTH YHUCJIA HEJIb3S. O

0. B kacce 27 genoBek. Kaxk1bIit MaJIBINK JIPYKUAT C Y€THIPbMSI JIEBOY-
KaM#, a KayKIas JIeBOYKa — C IAThbI0 MajbduKaMu. CKOJBKO B KJIacce
MaJIBYUKOB ¥ CKOJILKO JIEBOYEK?

Omeem. 15 MaJIbYUKOB, 12 qeBOYeK.

Pewenue. Ilycts MaJIBIMKOB U JI€BOYEK M U N COOTBeTCTBEeHHO. Haii-
JeM o0IIee KOJIMIEeCTBO «Ipy:KO» aByMs crocobamu. 1ToCKOIbKY Kazk-
JIBII MAJIBIUK JIPYZKUT C I€THIPBMSI JIEBOYKAMHE, 3TO YUC/I0 paBHO 4m. C
JPYTOl CTOPOHBI, KaXKJAas IeBOYKA IPYYKHUT C MATHIO MAJTLINKAME, 3Ha-
9uT 3TO uncygo papuo Hn. Ilomygaem ypasaenue 4m = 5n. IlockonbKy
m4+n =27, tom=15n=12. L]

MozkHo it B ipsiMoyTosibHO# Tabsuie 5 x 10 (5 crpok, 10 cTosa6mos)
TaK PacCTABUTDL YHUCJA, YTOOBI CyMMa YHCET B KaXKJOW CTPOKE PaBHs-
Jgack 30, a cymMa 4duces B KaXkJIoM cTojibie pasasiach 107

Omeem. Her.

Pewenue. Tlpenmonosxum, 9To Takasi TabJIHUIA CYIIECTBYET, U MTOACYIN-
TaeM, YeMy PaBHsIeTCs cyMMa Bcex e€ dmces. C oaHO# CTOPOHBI, Tab-
JINIIA COMEPKUT 5 CTPOK, CyMMa 4HCeJl B KaxKJ0il m3 KoTopbix — 30,
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3HAYNT, UCKOMas cymMma paBaa 150. C apyroii croponsl, B Tabsuie 10
CTOJIOTIOB, CYMMa, IUCEJT B KaxKI0M 13 KoTophix — 10. OTcioma obmast
cymma pasaa 100. IIporuBopetne. O

o llkoNbHWK He 3HAET, YTO LeNaTh, WM IHTAETCH NPULYMAThL IIpUMEP
TaKO¥ TabJIuIIH .

e Bcnomnu 3adavy —1, xomopyro mul pasbupasu 6 wavane, u nonpobyl
PEWUMDB IMY 360a4Y AGHAAOLUNHIM 00PA3OM.

B3stin HECKOJIBKO OJIMHAKOBBIX KBaJIPaTOB. BepInHbI KaxKI0ro u3
HUX ToMeTwuI nudpamu 1, 2, 3 1 4 B IPOU3BOJIBLHOM MOPSIIKE. 3aTeM UX
CJIOXKUJIA B CTONKY. Morjia Jiu cyMMa 9rces B KaxXKJI0M YIVIy OKa3aTbCs
pasHoii 127

Omeem. Her.

Pewenue. Cymma 4uces B BepIINHAX KayKJOTO OTIAEIBLHOTO KBaJIpaTa
paBua 14+2+3+4 = 10. To ecThb, CKOJIBKO ObI MBI HU B3sJIH KBaIPATOB,
obrmasi cymma Beex unces B cronke kpatua 10. Ecim 661 B kKaxk10M yrity
cymMma Obuta paBHa 12, To obias cymma Obuta 661 12 - 4 = 48. ]

o llxkoNbHUK HEe 3HAET, YTO HelaTh.

o [Tycmw 6ydem n xeadpamos. Ilonpobyt nocuumamys cymmy 6Cex Ha-
NUCAHHBLT HA HUT YUCEA JGYMA CNOCODAMU.

Hamo 25 gnces. Kakne 661 Tpu U3 HAX MBI HU BBIOPAJIH, CPEJIN OCTAB-
MUXCcA HAMAETCS TaKoe YeTBEPTOE, 9TO CyMMa 9TUX UeTBIPEX duces Oy-
JIET TTOJIOYXKUTE/IbHA. BepHO Jin, 9T0 cyMMa BCeX YUCeT MOJIOXKUTETbHA !
Omeem. HesepHo.

Pewenue. Ilpumep: 24 uncna paBusl —1, a ogHO "mncso pasuo 5. Torma
YCJIOBHUE BBINIOJIHSIETCs, & 00Imasi cyMMa paBHa —19. O

o [[KONBbHUK He 3HAeT, YTO HejaTh.

e Umo 6ydem, ecau cpedu wuces muoz2o pasHux? Mozym au onu sce
b6vims pasnumu? A ece, xpome 00noz20?

B ommokpyrosoMm TypHupe ydactBoBasu 15 maxmaructoB. Moriio
JIN OKA3aTbCsl, YTO KayKJbIH U3 HUX POBHO 5 Pa3 ChIrPaJl BHUYBIO?

Omeem. He mordo.
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Pewenue. IlycTb 3a HUYBIO KaXK/ bl T0JIy4aeT 110 0uky. CyMMupys stu
OYKH II0 UTpaM, HOJYYUM YETHOE YUCJIO, a 110 UTPOKAM — HEYETHOE.
[IpoTuBOpeune. O

o Mooicno pewumo 3adawy u unade: ecau bv, Kaotcooti usd 15 waxmamu-
CMOB CHLZPAN N0 § HUNBUT, MO 6CE20 BHUYBIO ObLA0 OVl coleparo 15-5 1 2
napmut (desum na 2, nomomy 4mo unave kaxrcdas napmus bydem no-
cuumana 06a pa3a — O0AA KaNHCA020 U3 YUACTIHUKOS), G MO HEUEAOE
YUCAO.

Mozkso s B KjieTku kBazpara 10 X 10 moctaBuTh HEKOTOPOE KOJIU-
9eCTBO 3BE3/I0YEK TaK, YTOOBI B KarKJIOM KBajpaTe 2 X 2 OBLIO POBHO
JIBE 3BE3/I0YKH, & B KarKJIOM IIPSIMOYTOJIbHUKE 3 X 1 — POBHO OJIHA 3BE3-
nmouka? (B ka0l KeTKe MOXKET CTOAThH He 6oJiee OJ[HOM 3BE3I0UKM. )
Omeem. Her.

Pewenue. Ilycth Tak paccTaBuTh 3BE3109KHN yaaaock. Kpagpar 10 x 10
MOXKHO pa30uTh Ha 25 HelepeceKalonmxcs KBajaparos 2 X 2. Tak kak B
KaXKJOM M3 HUX — II0 JIB€ 3BE3/I04YKM, TO Bcero 3ésmouek H50. C apy-
roii croponsl, 99 KJIETOK MCXOJIHOIO KBaJIpaTa MOXKHO pas3buTh Ha 33
HellepeceKalomuxcesi IpsaMoyroyibHrKa 3 X 1. B kKaxkjgoM n3 HUX — 110
OJTHOM 3BE3I0YKE, ITOITOMY BCEro B KBaJjIpare — He DoJibIe 34 3BE310-
gek. [IporuBopeune. ]

o llkoNBPHUK He 3HAeT, 4YTO HOejaTh.

e MoowcHo au keadpam pazbums wa keadpamot 2 X 22 A Ha npamoyzors-
nuku 1 X 3 (zoms 6w. ne secv keadpam, a nowmu eecv)? Kax menepn
MONHCHO MOCHUMAMb obulee wucio 36esdouek 6 keadpame?

@ 2017 mapoB packpacwiau B 7 IIBETOB pajyru (KaxKJblil map — B
omuu 1Ber). Ha kaxkaom mape Hamucaiau o0Iee KOJIMIECTBO IIAPOB
TaKOr'0 2Ke IBeTa, KaK U 9TOT. JeMy MOXKeT OBbITh paBHa CyMMa UUCeJI,
0OpaTHBIX HAITUCAHHBIM !

Omeem. 7.

Pewenue. Ha Kaxk1oM Imapuke HAITUCAHO YUCIIO IIIAPUKOB JTAHHOTO IBE-

1
Ta n. Yucso, obpaTHoe K Hemy, paBHo —. Bcero ciaraembIx Bujia — poB-
n n
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1
HO 1 TTYK. CJIOXKUB 9TU cjIaraeMble, HOJyIuM — + ...+ — =N+

U TaK JJIsl KaXkJI0ro IBera. A BCero IBeTos 7. ]

o [lKkONbHWK He 3HAEeT, YTO OejaTh.

o [Tycmo crnavana wapos ne 2017, a 10. Packpacum ux 6 ueema pa-
dyeu u npodesaem BubUUCAEHUA, KAk 6 Yycaosuu. dmo noayuumes? A
ECAU UBMEHUMD KOAUMECTNEO Wapos? A ecau USMEHUMb KOAUYECTNEO
ysemos?

Y Marmm ectb nByXpy0OJiéBbie U TATUPYOJIEBBIE MOHETHI. Feym oHa
BO3BMET BCe CBOHM JBYXpyOJiéBble MOHETHI, eii He xBaruT 60 pyOJieit,
9TOOBI KYIUTh YEThIPE MUPOXKKA. Hciim BO3bMET Bce NATHPYOJIEBbIE —
He xBaruT 60 pybJieil Ha HITh MUPOXKKOB. A Bcero et He xparaer 60
pybuteit /i MOKYIIKY MIeCTU TUPOXKKOB. CKOJIBKO CTOUT MUPOKOK !
Omeem. 20 pyb6Jieii.

Pewenue. Eciim Mamma Bo3bMeT Bce ¢Bou MOHETBI (K JIByXpyOJIEBBIE,
u naTupy6séseie), To Beero eif me xBarur 60 + 60 = 120 pyGueit Ha

44+ 5 = 9 mupoxkkoB. C mpyroit croponsbl, eit Oyiaer He xBaratb 60
pyOaeit Ha 6 nmupoxkkos. To ecth Tpum nupoxkka croar 120 — 60 = 60
pyouJieit. O

Oy TOONBHBIA MY CHTUT U3 32 JIOCKYTKOB: OEJIBIX MEeCTUYTOJTHHUKOB
7 I6PHBIX TATHYTOJLHUKOB. KaxKIpIit 9€pHbBIit IOCKYT TPAHUTIHT TOJTHKO
¢ GesbIMU, a KayKJIbli Oeblii — ¢ TpeMsl YEPHBIMU U TpeMsl OEJIbIMU.
CKOJIBKO JIOCKYTKOB Oejioro rnpera’?

Omeem. 20.

Pewenue. Tlocauraem aByMst criocobaMu KOJTUIECTBO IPAHUIL HEJIBIX JIOC-
KyTKOB ¢ 4épHbIMU. [IycTh £ — 4mcio jockyTkos Gesioro msera. Torja
JIOCKYTKOB 4€pHOTO 1BeTa Oyer 32 — x. Kakiblit 6eJ1blit JIOCKYTOK I'pa-
HUYUAT C TPeMsl YEPHBIMU, T.€. YUCJI0 rpanut] paBHo 3x. C npyroit cTopo-
HBI, KaXKJ[bIil YEPHBIH JIOCKYTOK I'PAHUYUT C IATHIO OEJIBIMU, T.€. THCJIO
rpanut pasho 5(32 —x). Tlosyuaem ypasuenue 3x = 5(32— z). Orcrona
x = 20. O
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o llkonpHUK He 3HAET, YTO LeNaTh.

o [Tycmv x — wucao aockymxos 6eaozo ysema. Ckoavko moada A0CKYymM-
K068 uEPH020 usema? A Kax MONCHO MOCUUMAMD KOAUYECTNEO 2PUHULY,
OeABLT NOCKYMKOG € 4EPHHLIMU Y

@ MozkeT it BO BpeMs IaXMATHOM HMapTuu Ha Kaxkaoit n3 30 muaro-
HaJjieit OKa3aThbCs HeIETHOE Iucyo puryp?
Omeem. Her.

Pewenue. PaccMoTpuM KOJIMYeCTBO PUTYDP, CTOAIINX HA IEPHBIX KJIET-
kax. C oJiHO# CTOPOHBI, 3TO YUCJIO PABHO CyMMe KOJIU4ecTB DUTIYyp HA
JIMArOHAJISIX, MapaJUIe/IbHBIX auaroHaun al — h8, T.e. HeU€THOMY YmCITY.
C mpyroit CTOPOHBI, OHO PABHO CyMMe KOJIMIeCTB (DUTYDP B TUATOHAJISX,
rapaJuieJibHbIX guaronayu a8 — hl, T.e. uéraomy uwmcity. CiieroBaTesib-
HO, OTIMCAHHAas CUTYyallls HEBO3MOXKHA. O

o llkoNPHUK He 3HAET, YTO OeNaTh.

e [lodckaska: duazonanu Gviearom <«uépuvier u «beavies. A ewé onu
ovisarom Jeyx «Hanpasienulis : napaisesvrvie duazonasu al —h8 u na-
paanesvHsie duazonanty a8 — hl.

Typucruueckas pupma nposesta akiui: «Kymnu nyresky B Erurer,
IPUBEIN YETHLIPEX Apy3eil, KOTOPhbIe TaKyKe KYIAT IYTEBKY, U IMOJIyYN
CTOUMOCTD IIyTEBKH OOPATHO». 3a BpeMs JeficTBus akiuu 13 mokyia-
Tejell IPUIILIN caMU, OCTAJIbHBIX PUBEIN JIPpy3bs. HekoTopbie u3 HUX
IIPUBEJIA POBHO 110 4 HOBBIX KJWEHTA, a ocTajbHble 100 He TpuBe N HU-
koro. CkojibKO TypuctoB oTiipaBuinch B Crpany [lTupamu 6ecruiaTao?
Omeem. 29 TypucCTOB.

Pewenue. Kaxapiit n3 x «CIacTIUBINKOB» npuBes 1o 4 apyra. Torma
«IIPUBEIEHHBIX» KJHNEHTOB 4z, eme 13 mpumuwix caMmu, 3HAYUT, BCETO
TypuctoB 06110 13+ 4x. C Apyroii CTOPOHBI, & YeIOBEK IIPUBEIN HOBBIX
kjaneHToB, a 100 — He npusesn, T.€. Bcero TypucToB Obuto x + 100.
Urak, 13 4+ 4x = x + 100, otkyma x = 29. ]

o [lkonIbHUK He 3HaeT, 4YTO IOeJjlaThb.
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e Omxyda bepymea mypucmo? Hexomopvie npurooam camu, a Hexomo-
Pz npueodam dpysva. A wmo deaarom mypucmu? Hexomopoie npusgo-
dam dpyset, a Hexomopovie Hem. A menepv 0603HAMUM YUCAO «CHACTL-
Auewuko6» 3a . Ckoavko moezda 6ydem ecezo mypucmos? Ilocwumati
deYyMa cnocobamy UCToos u3 mMoz0, MO Mbdl MOALKO 4MO 00CYIUAU.
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JInctok 29. TypHUpHI

B navase 3aHsaTHs HyKHO HATIOMHUTH OCHOBHBIE TTOHSITHSI, CBSI3aHHBIE
¢ TypHHpaMu (CHCTEMbI OPTaHU3AINH TYPHUPOB U HAYMCIICHIS OYKOB. )

O0noxpy20601 MypHup: KOrda KaxKIbli yYaCTHUK BCTPEYAETCA C
KazKJIBIM OJIMH Pa3 — UTPAeT ¢ HUM OAWH MaTrd (mapruio). Yarre Bcero
33 BBIMPAHHYIO MAPTHIO HAYUCSIETCS 1 OYKO, 38 HUYBIO IOJI-0YKa, 38
npourpsit 0 (waexmamnas cucmema nodcwéma 04kos). Dra CHCTEMA
npuMevaTenbHa TeM, 9TO HE3aBUCUMO OT MCXOJa TAPTUU JBA UTPOKA B
CyMMe TIOJTyJaloT 3a Heé OIHO OUKO.

[pu osumnutickoti cucmeme TYPHUP COCTOUT M3 HECKOJBKUX TY-
POB, B KaXK/IOM M3 KOTOPBIX YYACTHUKY ITPOBOISAT MO OHOM BCTpEte U
MPOUTPABIIUI BHIOBIBAET U3 TYPHUPA.

Crour Takke COOOIMUTH, UYTO B (DYTOOJBHBIX TYPHHPAX IPUHSITA
Ppymboavras cucmema nodcuéma oukos: 3a MObeay KOMAHIA MOy IaeT
3 ouKa, 3a HUYBIO — OJIHO OYKO, 3a mopakenume — ( oukoB. Bo Bcex
3a/1a9aX CEroHSIIIHEr0 JUCTOYKA, T/e Pedb HAST O (HyTOONBHBIX CO-
DPEBHOBAHUSIX, UCIIOIL3YETCA UMEHHO 3Ta CHCTEMa IMOJICIETa OYKOB. B
TaKoi cucTeMe, B OTJUIHE OT MIAXMATHON, CyMMapHOe UNCI0 JABYX OU-
KOB KOMAaHJIbI 332 MaT4 3aBUCUT OT UCXO/a MaTda: OHO PaBHO 2 B CJIyvae
HUYBYM U 3 B OCTAJIBHBIX CJIydasiX.

Hanee pazbepure BBOIHYIO 38729y O:

0. a) B osHOKpPYroBOM IMIAXMaTHOM TYDHHUPE C BOCEMbIO yUACTHUKA-
MU BCe MAPTHUM 3aKOHYMJINCHL BHUYBIO. CKOJIBKO BCErO OYKOB Habpasn
YIACTHUKU? A CKOJIBKO BCErO MapTUil OBLIO CHITPAHO?

6) B He3aKOHYEHHOM ITAXMATHOM TYPHUDPE CBIIDAHO IIOKA TOJBKO
15 mapruit. CKOJBKO BCETO OYKOB yCIIETH HAOPAThL yIACTHUKH !

B) 3aKOHYNJICS OJHOKDYTOBOM IMAaXMAaTHBIH TypHUD ¢ 16 yuacTHH-
KaMmu. demy paBHA cCymMMa HaOpPAHHBIX OYKOB?

Omeem. a) 28 oukoB u 28 maprtuii. 6) 15. B) 120.

Pewenue. a) Kaxplii yaacTHUK HAOpaJs ceMb pa3 110 %, TO €CTh BCETO

110 3,5 ouka. CoOTBETCTBEHHO, 8 yIacTHUKOB HabpaJsu 8-3,5 = 28 0UKOB.
Yucsio napruii: % = 28. CoBmajieHne ¢ IUCIOM OYKOB HE CJIyIANHO:

JIEHCTBUTENIBHO, BEJIb B KAXKIOH [TapTuu, IpHu JIFOOOM UCXOJIE, COEPHUKI
(B cymme) moayumiaun 1 ouko. 6) Emé pas raxe njes. IIpu Huubeit
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UTPOKY B CyMME MTOJIYYIAIOT OJTHO 09K0. Ho BeJIb U TIPU BBIUTPBITIE TOXKE.
Pa3 Tak, ob1ee 1nc/io 0YKOB PABHO YUCJIY CHITPAHHBIX [TAPTHUH, TO €CTh
15. B) MbI y2Ke 3aMeTHIIN, YTO CyMMa OYKOB HE 3aBUCHT OT PE3yJIbTATOB

napruil. [losToMy MOXKHO CUUTATH CYMMY OYKOB JIJIsI CIydast, KOTIa BCE
Habn 16 - 15 - 3 = 120. O

Komanma «Boivmmens Bo BropoMm marde TypHHpa 3abpocusa 60/1b-
e Iaitb, YeM B IIEPBOM, & B TpeThbeM Marde — Ha 6 Imaiid MeHbIIe,
9eM B ABYX IIEPBBIX BMECTE B3ATDbIX. I/I:SBGCTHO7 9TO B 9TUX TpéX MaT-
qax «Bpivmens 3abpocun 6 maitc. Mor n «BbiMmmesns» Bbiurparh Bce 3
Mar4ga?’

Omeem. He mor.

Pewenue. B nepBoix JByx MaT4yax «BpiMiresrs 3abpocuit He OOJIBIIIE TTie-
ctu maii6. Ho u He MenbIne mectu, Tak KaK B TpeThbeM MaTHde « Beimie s
3abpocuit Ha 6 11aitd MeHbIe. 3HAYUT, ITO YUCJIO PABHO 6, 1 B TPETHEM
MaTde «Brivmesns 3abpocuit 0 maitd. [losromy Tperuit maTa « Beimmesrs
He BBIUTPAJI. L]

o [IkoNBbHUK He 3HAET, YTO HelaTh.

o Kax MO02CHO 0UeHumb KoAUYECMB0 Walib, 3a0poOUeEHHBIT KOMAHIOU 6
NEPEuT ISYT MAMUAT emecme?

B ommokpyroBoM TypHHPE YeTHIPEX KOMAH/]I C HAYHCJIEHUEM OYKOB
mo cucreme 2 — 1 — 0 komanga A wmabpasa 5 oukoB, B — 2 ouka, C' —
1 ouko. Kakoe mecto 3amsra komanma D7

Omeem. Bropoe mecTo.

Pewenue. B TakoMm OJHOKPYTIoBOM TypHUpE OyieT chirpano 4 -3 : 2 =
6 marueit. CymMMa OYKOB JBYX KOMAaHJ[ 38 KarKJbIil CHIPraHHBIA MaTd
paBHa 2. [TosTomy Bcero koman bl Habpasu 6-2 = 12 09KoB, a KOMaH A
D nabpasia 12 — 5 — 2 — 1 = 4 ouka u 3aHsIa BTOPOE MECTO. O

o IKONBHUK He 3HAeT, 4YTO OejaTh.
o Cxoavko 6va0 coieparo mamuet? A ckoavko 6cezo 0ukos bvlao HAOPa-
HO KOMAHOAMU 68 IMUT MAMYIGT?
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B omnokpyrosom dyroonbuoM Typaupe komaua A, B, B, I' koman-
na A saHsiia mepBoe MecTo, a KoMaHja B Habpaja 3 odka u 3aHsiia
«IHUCTOE» BTOPOE MeCTO (TO €CTh KOMaHJa BbIlle Heé HabpaJsia GoJIbIe
OYKOB, a KaxkJlash KOMaHJIa HUYKE Heé — MeHbIIle 0UKoB). BoccranoBure
pPe3yJIbTAThI BCEX MaTdeil.

Omeem.

Pewenue. Y xomana B u [' He 6os1ee 1eM 110 2 09UKa, IO3TOMY HET 1100e]T
7 MexK Ty coboil onn cuirpasin Bunabio. Komanma B B o6onx maT4yax mpo-
TuB B u I' mosydasia o4ku, 3HAYNUT, B KaXKJIOM — MEHbIIIE TPEX OYKOB,
TO ecTh 0ba MaT4a ChIrpaJia BHUUIBIO, 3apaboTaB 2 o4uka. Torga TpeTbe
ouko KoMmaHa b 3apaborana mudbeil ¢ A. Komanna B 3apaborana 2
ouka B Mardax nporus b u I, 3HauuT, B mpourpasa A. Aramorudso,
koMaHa [' mpourpasa A. O

o [[KombHUK He 3HAET, YTO HOejaTh.

e (Cxoavko ouko6 mozau wabpams xkomarov, B u I'? Kax um das amozo
Hado 6bLA0 uLpams ?

JIBe KOMaHIBI Pa3bITPAN MEPBEHCTBO TO JECSTH BUJAM CIOPTA.
3a 1obey B KaxKJIOM U3 BUJOB KOMAHJIa IOJIydasia JeThipe OYKa, 3a
HUAYBIO — JIBA OYKa U 3a mopakenne — ojiHo. CyMMa 0YKOB, HAOPAHHDBIX
obenMu KOMaHIaMU, OKasajach paBHa 46. CKOIBKO OBLIO HUYBUX !
Omeem. 4.

Pewenue. Ilycrs nmabux OBLIO N, TOTIa PE3Y/IBTATUBHBIX BCTPEd OBLIO
(10 — n). 3 ycaosus caenyer, uro 4-n+5-(10—n) =46 un=4. O

o [[KOILHUK He 3HaeT, YTO IejaTh.

e Ob6osHavum Kosuvecmso HuubUL 3a n. CKOAbKO ObLAO PESYALMANUG-
Hox eempen? Kax evipaszums 4epe3 n cymmy oukos, HaOPAHHLLL J6YM
Komardamu emecme?
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Bumu, Bunnu, Bum u Bom nipoBesin KpyroBoit TypHUpP MO ITaxMa-
TaM. I3BecTHO, UTO YeThIpe mapTuu ObLIO CHIFPAHO BHUYBIO, a Buium
nabpas 0,5 ouka. Bum ckazaj, 4ro OH 3a TypHHp Habpasa 2,5 odka.
MorJio jin Takoe 6bITH?

Omeem. Hert, HE MorJIO.

Pewenue. B Typampe ObLIO CHIIPAHO IECTh MAPTHI, 13 KOTOPBIX I€ThI-
p€ 3aKOHYUJINCh BHUYDBIO, 3HAYHUT, PE3Y/IbTATUBHBIX IAPTUl OBLIO BCEIO
aBe. KaxXaplit yaacTHUK IPOBEJ TpU mapTun, modTromy Busim, Habpas-
X T0JI-09Ka, JBYM pa3jddHbIM COIEpPHUKAM IIpourpaJj. Takum obpa-
30M, 3TN COIIEPHUKU B3AJIN I10 OILHOMy Oqu B IMIapTHUAX C BI/IJI.HI/I n emie
110 JIB€ MApPTHUHU CHITPAJIM BHHYBIO, TO €CTh HaOpaJsn IO JIBa OYKa. JTO U
€CTh JIyUIUi pe3yJabTaT, TaK KaK OCTAaBIINUIICS UTIPOK BCe TPU NapTUU
CBeJI BHUYbBIO, TO ecThb Habpas 1,5 odka. O

o [[KonmbHUK He 3HAET, YTO HOeJaTh.

o CxoavKko ObLA0 cotzparo napmuii? A ckoavko napmutl cuiepas Karcovil
uepor? Kax ceou napmuu cvepar Buaiiu?

@ [MTaxmaruct ceirpas B Typuupe 20 naptuii u Habpas 12,5 oukos. Ha
CKOJIBKO TTapTHUii 6OJIbINIe OH BBIMTPAJI, YeM ITPOUTrPasI’

Omeem. Ha 5 maptuii 6osbiire.

Pewenue. Ecan 651 maxMaTrcT CBENT BCe MAPTUN BHUUYBLIO, OH OBI Ha-
6paJt 10 oukoB. Kciu kakas-To mapTusi B 1efiCTBUTEILHOCTH BHIUT'DAHA,
TO CyMMa OYKOB YBEJIMUNBAETCS Ha IIOJ-OYKa, a €CJIM MPOUrpaHa —
YMeHbITNaeTcs Ha noj-ouka. [lo ycioBuio cymma pasua 12,5 T.e. Ha 2,5
ouKa OOJIbIle, IIATh HAUYBUX HAJ0 3aMEHHUTH IsiThio mobemamu. Coor-
BETCTBEHHO JII00as Ipyrast BOSMOXKHAsT «BapUAIIsi» CBOIUTCS K 3aMEHE
OJTHOM HUYbEH Ha 1obeIy U eIé OMHON Ha MOPAXKHUE, PA3HUIA, KOJTUIe-
cTBa 1100€/1 U KOJUIECTBA, MIOPAXKEHU OT 9TOr0 HE MEHSIETCS. O

o [IKONBPHUK He 3HAeT, 4YTO [ejaTh.

e Umo 6vL1o Obi, ecau 0br 6ce napmul ObLAL Coleparsv. 6HuYb0? dmo
NPOUCTOOUM, C KOAUMECTNEOM OUKO0S, ECAU 00HA HUULA 3AMEHACMCA HA
nobedy? A ecau wa nopaxcenue? A Kax npu 9MoOM MEHAEMCA PASHUYG
Koauuecmea nobed u KoAuMecmea noparceruti?
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e Mooicro maxoice pewums 3adady ¢ NOMOWDBIO YPABHEHUA, HANPUMED,
NPUHAE 34 HEU3BECTIVHOE YUCAO HUYBUT.

B OJJHOKPYI'OBOM YeMIITMOHATE 110 MaTeMaTUI€CKUM 60?[1% yY4dacTBOBa-
g 16 komau: n3 16 pasHbIx mKoa. Kax et 60 mpoxoana B OgHON 13
MKOJI-yIacTHUIL. B razere Hammcasm, 9TO Kax1asi KOMaHJ1a ChIrpaJja BO
BCeX IKOJIax, Kpome cBoeil. JlokaxknuTe, 9T0 »KYPHAJIUCTHI ONTAOJINACD.

Pewenue. Kaxxmast komanma ceirpanga 15 6oés. UTobbl mourpars BO
BCEX IIKOJIaX, OHA JIOJXKHA ObLIa ChIIPpaTh B KaKJIOH II0 OJHOMY pa-
3y. 3HAUNT, B KaXKJI0l 1mKoJie nosiBujiock 15 komana. Ho 15 HeuérHo, a
B O0e y4IacTBYIOT JiBe KOMaHIbI. IIpormBopeune. O

o lkoMbHUK He 3HaeT, YTO MAejaTh.
e Cxoavko 60é6 coiepana kaxcdas xomanda? Crorvko xKomard nobvieano
6 Kastcdotll wrose?

Typuup 10 60KCY MPOXOAUT IO «OJUMIIMACKOI cucTeMe» (B KaxK-
JIOM KpyTe npourpasiinue BoiObBaioT). CKOJIBKO GOKCEPOB yUACTBOBAJIO
B TypPHUPE, €CJIH 110 OKOHYAHUH TYyPHUPA BBISCHUIOCH, YTO 32 YeJIOBEKa
BBIMTPaJIO H0EB OOJIBIIE, YeM TPOUrPAJIO?

Omeem. 128.

Pewenue. YaacTHuKHI, BBIOBIBIIINE [TOCJIE IIEPBOTO KPyTa, IPOUTPAJIH 110
OJIHOMY DOI0 U HE BBIUT'DAJIM HU OJHOTO. Y YaCTHUKU, BHIOBIBIIINE TIOCTIE
BTOPOT'O KPYTa, [0 OJHOMY OO0 BLIUTPAJIN U 110 OJHOMY OO0 IIPOUTPAJI.
[TosTomy GOKCEPBI, KOTOPBIE BBIUTPAJIU H60JIbIE O0EB, YeM IIPOUTPAIU —
3TO Te, KOTOPhIe BLIUT'PAJIN XOTs ObI 110 JiBa 0051, TO €CTh IPOILINA B TPe-
TU KpyT. Bo BTOpOit KpyT MpoIILia IMoJIOBUHA YIACTHUKOB, & B TPETHH —
qerBepTh. CjiegoBaTe/ibHO, 32 UeI0OBeKa COCTABJISIIOT Y€TBEPTH OT BCEX
YIaCTHUKOB TYPHHUpPA, a 00Iee KOJTHIECTBO ODOKCEPOB paBHO 128. [

o [lKoNBPHUK He 3HAEeT, YTO HOejaTh.

e Jlasati nocmompum, Kmo u3 60KCEPO8 Moz 8biuzpams boive 00Es,
wem npouzpams. Mozau au 2mo coeaamsv me, Kmo evlhvli Nocae NEPeo2o
KpYyea, nocae 8mopo2o, nocie mpemwezo?
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@ B typuupe yuacrsyior 64 60kcépa pasHoil cuibl. Bosee cuibHbLIT
Bcerma mobexkaaer bosiee caaboro. Moxkuo i He 6ojiee geM 3a 70 O0EB
BBISIBUTH JIBYX CHUJIbHEHIINX?

Omeem. MoxHo.

Pewenue. Ycrpoum cHavaaa TYpHUP IO OIAMIIAICKO#M cucreme. YTobOb
BEIOBLIN 63 YeoBeKka, nmonaaoourtcs 63 6os. IIpu sToMm mobeauTessb Mpo-
BesieT 6 60€B u mobeauT 6 6GokcépoB. Bropoit o cuie 6okcep — cpeau
HHUX, TaK KaK HIKOMY JPyTOMY OH IPOUI'PATH He MOT. [[jisT BhISBIICHUST
BTOPOT'O JOCTaTOYHO OPraHM30BaTh TYPHUP 110 OJUMIIMICKON cHCTEMe
cpenun 3Toit mectepKu. UTo0b BRIObLIN 5 OOKCEPOB, MOTPedyioTCst 5 60-
éB. Utoro 63 + 5 = 68 60¢B, TO ecTh maxe MeHbie 70. O

o llkonpHUK He 3HAET, YTO LeNaTh.

e [Tonpobyem 6vta6umy cusvhetiuezo no osumnutckot cucmeme. Ckonv-
K0 60€6 das amozo nonadobumcea? Cpedu K020 UCKAMD 6MOPO20 NO CUAE

uepoxa?

[IsTb byTbOOMBHBIX KOMAH, CHIrPaIn TYpHUD B onuH KpyT. Ilocse

OKOHYAHUS TyPHUPA OJHY U3 KOMAH/I JIUCKBAJN(MUIUPOBAJIN, & BCE OU-

KU, HaOpaHHBIE B Mardax ¢ Hefl, aHHyaupopaju. Morja ju KomaH A,

CHavaJIa 3aHUMABIIas YUCTOE IIEPBOE MECTO, CTATh abCOJIIOTHO TOC/IE -

Heit?

Omeem. Morua.

Pewenue. Ilycrb, Hanmpumep, KoManga A nobemuia E, komaunsr B, C,
D BoiurpaJu Apyr y Apyra o Kpyry, a BCe OCTajIbHbIe MaTul 3aKOH-
qunch BHUYb0. Torma y A 6 oukoB, y B, C, D — 1o 5,y E — 3
ouka. Juckpanudunupyem komauny L. Torma y A ocramercsa 3 ouxka,
y B, C, D — o 4. Kaxk Bugum, A mepemMecTuiach ¢ epBOro Mecra Ha
IIOCJIETHEE. ]

o [[KOIBLHUK He 3HAET, YTO IeJaTh.

o Umobvl nepsas xKomarda cmana nociednetl, HyscHo, 4Wmobvl OHa 3Ha-
YUMEADHYIO YACTD COUT 04K08 3apabomant 6 uzpe ¢ JUCK8aIUPUUU-
posarHol Komandol. Kax maxoe mozno bvimsv?

90



JIncTok 30. DitrepoBbl rpadbl

B nauasie 3aHSTHS CIeAyeT COOOIUTH OCHOBHBIE IMOHSITUSI, CBSI3aHHBIE
¢ rpacdamu (cM. HUXKE) U TPOUUIIOCTPUPOBATH Ha MpHMepax rpados:
rpad 3HAKOMCTB, CXeMa JTUHUI MEeTPOITOJUTEeHA U JAp. EC/iu MKOIbHUKN
ciabble, TO 3a7a9n 6 1 8 MOXKHO CcPOPMYIUPOBATL B BUIE TeopeM Oe3
JIOKA3aTeThCTBA.

Oupenesienne. ['pagh — 970 MHOXKECTBO BepIIuH U pébep (0TPEe3KOB,
COEIMHSIIONINX JBE BEPIIUHBI.

Onpenenenue. [Iymém B rpade HA3BIBACTCS MTOCTIEI0BATETHLHOCTD BEP-
muH (HeoOsI3aTeIbHO BCEX PA3JIMYHBIX), B KOTOPOIl KayKJble COCETHIEe
BEPIIUHBI COEINHEHBI PEOPOM.

Onpenenenue. C'menenvio sepuiuns, rpada HAZBIBACTCH TUCTIO PEGED,
BBIXOJAIINX U3 HeeE. EC.HI/I 9TO KOJINYECTBO He“IéTHO7 TO BepHIinHa HA3bI-
BaeTCcd HEYETHOM, mHavde — YETHOMU.

Onpenenenune. [[ukxiom B rpade HA3BIBAETCS IOCJIEI0BATETBHOCTD
BEPIIUH, [TOCTIeI0BATEIbHO COENMHEHHBIX PEOpAMI U HAIMHAOIIIXCS 1
3aKAHIUBAIOIIUXCS B OJIHOM U TO K€ BepIINHE.

Onpenenenue. [y, comepxarmuii Bce péopa rpada, IpuaémM mpoxo-
ISR 110 KaXKIO0My M3 HEX POBHO OJWH pa3, HA3LIBACTCS IUACDOGHIM
NYMEM.

Onpenenenue. JUaepos yuk.A — ITO SUIEPOB Iy Th, SIBJIATOITUNCS INK-
JIOM, TO €CTh 3aMKHYTBIN IIyTh, MPOXOISIIUI Yepe3 KaxKgoe pedbpo rpa-
da posHo 1o omHOMYy pasy. Omnpenesienune. ['pad HasbIBaeTCa CBSI3-
HBIM, €CJIN JIJIgd J'[IO6I)IX JABYX BEPIIUH CyHIeCTBYET IIYyThb, UX COCIUHAIO-
TIIA.

Hapucyiite durypsi, m3o006pazkeHHnble Ha PUCYHKE, HE OTPbIBasl Ka-
paHjala or OyMard ¥ He IIPOBOJs HUKAKYIO JIMHUIO IBasK/Ibl.
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Omeem.

Pewenue. Haunnaem c xkéyrroit Touku. B 1100y1o cTOpoHy prcyeM Kpac-
HBIN IUKJI, 32KOHINB OIATH B »KEITON Touke. Haunaaem pucoBaTh 3e-
JIEHBIH IUKJI B JIIOOOM HAIIPABJIEHUH, Jiejiasi CHHUE MTeT/IH B JIIOOOM Ha-
paBJIeHUH, KAK TOJBKO JI0 HUX JOXOAUM (110 OJHOMY DPasy). O

o llkonpHUK He 3HAET, YTO NeNaTh.
o [lonpobyiime nopucosamao.

B crpane uMeeTcst HECKOJIBKO TOPOIOB, HEKOTOPBIE U3 KOTOPBIX CO-
eJINHEeHbI JoporaMu, rpudeM u3 ropoga IllapambapaM BBIXOIUT POBHO
n jgopor. V3BecTHBINH IIyTeNIeCTBEHHUK BblEXasl U3 OZHOIO0 U3 FOPOIOB
1 00bexas BCIO CTpaHy, IIPOEXaB M0 KaXKJI0#l JIopore pOBHO OJUH pa3.
Sakonumicst Jim ero nyTh B lllapambapame, eciau

a) oH Haudaj myThb B ropoge [Ilapambapam u n 4€éTHO;

B

6) on Hauas nyTh B ropojse [llapambapam u n HEUETHO;
) OH HA4aJI yTh B JAPYTOM IFOPOJIE U N YETHO;

r) OH HaYaJI HyThb B JPYI'OM I'OPOJIE U N HEYETHO?

r) HewussectHo.
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Pewenue.  a) BbiexaB u3 ropojia, oH ocTaBus 63 MoCeIeHnsi HedéT-
HO€e 9HCJIO JO0POT, a Bbhexap - uérHoe. U Tak masmee. B urore, Tak
KaK B KOHIIE OH 00bexaJl BCe JOPOTH, TO KOJUIECTBO HEIOCEIIEH-
HBIX JIopor cTayto 0, TO ecTh YETHOE YUC/I0, TO €CTh OHA 3aKOHYHMO
nyThb B [ITapMmbapame.

6) AHAJIOTUYIHO PACCYKJICHUEM U3 [IPEJIBIIYINEro IyHKTa, IIPU HeYET-
HOM KOJIMTYECTBE ITOCEMEHHBIX JOPOT OH HAXOJIUTCS BHE TOPO/Ia,
[I03TOMY OH 3akoH4YmI IyTh He B [llapambapame.

B) Ecsm u3 roposia BBIXOJAUT YETHOE YHUCIIO JIOPOT, & Iy TelleCTBUe Ha-
YUHAETCA U3 HEro Ke, TO OH 3aKaH4YUBAET IIyTh B 9TOM YK€ CaMOM
ropojie, IIOTOMY OH He MOT' 3aKOHYHUTH cBoi nyTh B [Ilapambapa-
Me.

r) B jmaHHOM IyHKTE OH TOYHO 3aKOHYUJI IIyTh HE B CTAPTOBOM T'OPO-
JIe, & B KAKOM-TO JIpyromy (paccyzKieHusi aHAJIOTUIHBI ), HO HEU3-
BectHO, B [ITapambapame win HeT.

O]

o [[KoMbHUK He 3HAeT, YTO JeNaTh.

e [lonpobytime nocmompems, Kak MEHACNCA YEMHOCTNL KOAUNECTNEA
HENOCEWLEHHBIL J0PO2, SHTOOAWUL U3 20p0da, K020 NYMEUECTNEEHHUK
HATOOUMCA 60 BPEMS NYMEWECTNEUA 6 20p00€e UAU 6HE HEZ0.

3amaua Iditepa o Kenurcbeprckux mocrax. Uepes ropon Ké-
HUTCOEPT MPOTEKAET PEKa, B PyCJie KOTOPO PACITOJIOXKEHBI J[Ba OCTPOBA.
C GoJIbIIero 0CTpoBa BEJET I10 ABa MOCTa Ha KaXKIbIi 13 O€peroB 1 OauH
MOCT Ha MEeHbINHi ocTpoB. Kpome 3Toro mMocra ¢ MEHBIIEro OCTPOBA
BeJIET MO OJHOMY MOCTY Ha KaxKJblil u3 6eperos. HekTo xouer cosep-
AT MPOTYJIKY IO TOPOJLY, PO M0 KaXKJIOMY MOCTY DPOBHO OJUH
pas. YaacTes i eMy 9TO?

Omeem. He ynactcsi.

Pewenue. Eciun HapucoBaTh KapTUHKY, TO MBI HMOJIYyYIUM rpad, y KO-
TOPOTO BCE BENUHBI HEUETHBIE W WX OOJIBINE JBYX. Tak KaK YETHOCTD
(ec/in He CUMTATDH MOCEIIEHHBIE MOCTBI) COXPAHAETCSI [IPU IIPOXO/Ie depe3
BepiuHy rpada, TO OTCIoa CJIEAYeT, YTO HAYaTh U 3aKOHIUTH HAJO B
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BepIIIMHE C HEUETHON cTeneHbio. Tak Kak ux OOJIbIIIe JBYX, TO CJIEIATH
3TOr0 HE IIOJIYyIUTCA. ]

o [[koJIBbHUK He 3HaeT, 4YTO nOeJjlaThb.
e [locmompume na npedvldywyro 3a0auy u Ha Mo, Kax MEHACNCA YEM-
Hocmo. Ymo caedyem us pucyrka? Croavko 30ect HEUEMHBT 6EPUUH ?

Hoxkaxkute, uto eciau B rpade 6ojiee IByX BEPIIUH C HEUETHLIMU
CTEeleHsIMU, TO B 9TOM I'pade HeT 3iijepoBa Iy TH.

Pewenue. Ilpeamonoxkum, 910 Takoil myTh ecThb. IIpoiias mo pebpy, 6y-
JIeM ero BeIYépKuBaTh u3 rpada. Ecau yepes Bepuinny npoiitu (BoiiTu
U BBIATH), TO Y6THOCTb €€ He MeHsieTcsi. UTOOBbI MOMEHSITh YEéTHOCTD,
MBI JIOJI2KHBI JTHOO HAYATH B BEPIINUHE, JTHOO 3aKOHYUTH B HEll. Y BceX
HEYETHBIX BEPIIUH MBI JIOJZKHBI [IOMEHATH YETHOCTh, TaK Kak () 4uciio
qérHoe. ey Hed€THBIX BepIuH OOJIbINNE JABYX, TO MbI 3TOTO CJEJIATh
He CMOXKeM, TaK KaK HadaTh U 3aKOHYUTH MOYKEM MAKCHUMYM B JIBYX
BEpIIHAX. [

o llkombHUK He 3HaeT, YTO MAejaTh.
o [locmompume Ha dee npedvidywsue 3adayvu. Kax menaemces wEmnocmo
sepuwun? Kax moorcem e€ nomenamo?

Jlokazkure, 9TO eciim B rpade CTEMEeHN BCEX BEPINUH IETHBI, TO B
3TOM Trpade ecTb UK.

Pewenue. Boibepem 100yI0 BEPIIUHY U HAYHEM CTPOUTDH U3 HEE UK.
[Tpoiigs mo pebpy B CJIEAYIONIYIO BEPIIUHY, MbI U3 HEE CMOYKEM BbIii-
TH JAJbINE, TaK KaK CTEMEeHN BCEX BEPIMUH YETHBI. [IpogoskuM 3TOT
poriece, 1moka (u3-3a Toro, 4To rpad KOHeYeH) He MOIaJEM B BEPIINHY,
HUCTIO/Ib30BaHHYI0 paHee. [IUK mmocTpoeH. O

o lIKOJIbHWK He 3HAET, YTO HNeJaTh.
o [lonpobytime cmpoums YuKA NOCAedO8AMEALHO.

@ Jokaxkute, 9T0 ecjiu B rpade CTeneHn BCeX BEPIINH YETHBI, TO PEOpa
3TOTO rpada MOKHO paszdUTh Ha HECKOJIBKO ITHKJIOB.
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Pewenue. Bymem paccyKaaTh 110 MHIAYKIIUK 110 YMCJIy BepmuH. Basa
n = 0 Bemojinerca. Ilycts s sroboro rpada ¢ Menee, ¥eM n Bep-
IMIMHAMHK CYIIECTBYeT pasbueHre Ha IUKJBL 110 mpemplayimeit 3agade B
3TOM Tpade CyIecTByeT MUKJI. YIaauM ero. Tak Kak 3TOT IUKJ He sB-
JITETCA CaMOIIEPECEKAONMINMCSA, TO B HEM BCE CTEIEHN BEPIIUH TETHBI
(a, TouHEe, paBHBI 2), TO €CTh B IIOJIyY€HHOM rpade CTelneHn KaKux-
TO BEPIINH YMEHBIIWIUCh HA 2, TO €CThb MBI MTOJYyYNU/IA OIATh Tpad, B
KOTOPOM 7. BEPIIHUH, & CTEIeHN KaXKJI0i BepIIMHBI Y6THLI. Kcan B rpa-
de nosgBuMCH BepmuHLI cTemenn (), TO yIaJuM UX U, O IIPEIII0JI0XKe-
HHMIO MHJIYKIINKM, OCTaBIINNCcS I'pad pasdUBaeTcst 0 YCIOBUIO 3aJa4ld,
€CJIN K€ TaKUX BEPIIWH HET, TO IIPOJOJIZKUM HaIIl ITPOIEeCC BBIACTICHUA
IUKJIa U yIaJeHus BceX pebep, eMy IpUHAJIEKABIINX. Tak KakK CTe-
[IeHU BepIInH rpada KOHEYHBbI, TO B KOHIIE KOHIIOB KaKasi-TO BEPIITHHA
CTaHET CTENEeHU HOJIb, MbI €€ ymajisieM W IOJIydaeM, 9TO BCE JT0Ka3a-
HO IO IPEJIOJIOKEHNIO NHAYKIIMU. TaK»Ke 3a/1a19y MOXKHO PeIuTh 0e3
MIPSIMOTO TIPUMeHEHUsI WHIYKINH, IIPOCTO MOCIEI0BATELHO ITPUMEHSIST
IPEeABbIAYIIYIO 33Ja49y U yIaJjsds peOpa MOoJyueHHOro IUKJIA. O

o lIKONBHUK He 3HAEeT, 4YTO HejaTh.

o [Tonpobytime npumenumsd npedvldyuwyro 3a0ayy u nPednosoHCEHUE UH-
dyryu.

JokaxkuTe, 4TO ecjid JiBa MUKJIA UMET ODIIYI0 BEPIIUHY, TO UX
MOYKHO OOBEMHUTH B OJINH CAMOIIEPECEKATOINICS K.

Pewenue. Bozpmém 00IIyI0 BEPIIUHY U MPOWAEM CHAYAJIA IO OJHOMY
[UKJIY, & ITIOTOM IO APYTOMY. DTO K OYIAET CaMOIIEPECEeKAIOIIIIAC IIUKJI.

O]

o [KkoIbHUK He 3HAET, YTO OejlaTh.

e [lonpobyiime nocmpoums YukA no0cAedos8aMeNHO.

JlokaxKuTe, 9TO €CJIM B CBA3HOM Ipade CTEIeHN BCeX BEPIINH Y6THBI,
TO B 3TOM rpade ecThb dMIepoB UK.

Pewenue. JlokaxkeMm 3TO, UCIIOJB3ys HUHIYKIIUIO 110 YHUCJY BEPIIUH N.
baza nnayknum: n = 0, muki cymecrsyer. Ilpenmomoxkum aro rpad
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UMEIOIINI MeHee 1 BEPIIUH COAEPXKUT dil/IepoB IUKJI. PaccMoTpuM CBsI3-
Hblil rpad G ¢ n > 0 BepIImHAMHA, CTEIIeHN KOTOPBIX YeTHBI. [lycTh v1 u
v9 — BepmuHbI rpada. [lockoabKy rpad CBA3HBIN, TO CYIIECTBYET Iy Th
u3 v1 B vo. CTeneHsb vy — YETHAS, 3HAYUT CYIIECTBYET HEHCIIOJIb30BAH-
HOe pebpo, IO KOTOPOMY MOKHO IIPOIOJIKATE My Th U3 V2. Tak Kak rpad
KOHEUHBIN, TO MyTh, B KOHIE KOHIIOB, JOJI2KEH BEPHYThCA B U1, CJIEJIO-
BaTEIHHO MBI TIOJIyYINM 3aMKHYTBIH myTh (1nuks). Hazosem sToT 1K
C4. Bynem nponomkars crpouth C depes vq TaKHM 2Ke 00pasoM, 10
TeX IOp, ITOKa MbI B OUEPEIHON pa3 He CMOYKEM BBIATH W3 BEPIIUHBI
v1, 10 ectb C OyzeT MOKpbIBATh Bee pebpa, HHIUICHTHBIE (TO €CTh CO-
nepxkarue) vy. Ecim Cp sBisiercs 9itiepoBbIM KoM jiist G, Toraa
JIOKa3aTeILCTBO 3aKon4Yeno. Eciau ner, To mycrs G’ — noarpad rpada
G, moIydeHHbI yiajeHneM Becex pebep, mpuHapiexkanux C. ITockoss-
Ky C'1 COIEPKUT IETHOE IUCJI0 pEOEep, NHIIMIEHTHBIX KaXKI0# BEpIINHE,
TO KaxkJas BepmmHa noarpadga G’ umeer "4éTHyIo cTeneHb. A Tak Kak
C'| nokpbelBaer Bce pebpa, MHIUICHTHLIE v, TO rpad G’ Gymer cocTo-
SITh U3 HECKOJBbKUX KOMIIOHEHT CBSI3HOCTH. PaccMOTpuM Kakyro-iubo
KomronenTy cessHoct G'. ITockosbKy paccMaTpuBaeMasi KOMIIOHEH-
Ta cBazHocTu ' MMeeT MeHee, YeM 1 BePIIUH, a Y KaxKJ0il BepIIMHLI
rpada G’ uéTHasi cTeneHb, TO y KaskJ0ii KOMIOHEeHTHI cBsasHoctu G’
cyIecTByer sityiepoB UKL [lycrsb 7151 paccMaTpuBaeMoil KOMIIOHEHTbI
cBsizHocTH 510 MUK Cs. Y C1 m Cy umeercs obIasi BEPIIUHA @, TaK
kak G cBasen. Temepb MOXKHO ODOMTH SilJIEpOB INKJI, HAYWHAs €0 B
BepiuHe a, 06oiitu C1 , BEpHYTHCS B @, 3aTeM HpoiTu Cy U BEPHYTHCSI
B a. Eciim HOBBIH 9i1JIepOB IUKJT HE SABJASETCA SUTEPOBBIM ITUKJIOM JIJIsS
G, IpOOJIKAEM UCIIOIB30BAThH ITOT IPOIECC, PACIITUPSIST HAI SHJIEPOB
[UKJI, TIOKa, B KOHIIE KOHIIOB, He ITOJIyYInM 3iIepoB muk A G. O

o llkoNPHUK He 3HAET, YTO NeNaTh.
o [lonpobyiime paccyotcdamvp no uHIYKUUU NO YUCAY SEPUUH 6 epadhe.

@ JlokaxkuTe, 9TO €CJiu B CBA3HOM I'pade POBHO JIBe BEPIIUHBI C HEYET-
HBIMU CTEICHSIMU, TO B 9TOM rpade ecTh 3IepoB Iy Th.

Pewenue. HobaBum pebpPo, COEIMHSAIONIEE BEPIIUHBI C HEYETHOI CTerre-
ubio. Terepb MOYXKHO HANTH UIEPOB IUKJI, TIOCIE YETr0 YIAJIUTH 100aB-
serHoe pebpo. OUeBUIHO HANJCHHBIN UKJT CTAHET ITyTEM. 0
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o [[KONBHUK He 3HAeT, YTO LejaTh.
e [lonpobytime ceecmu 3adavy x npedvdywed.

ITpu kakux n TPaBUILHBIM N-YTOJBHUK CO BCEMU €0 JIMATOHAJIAMHI
MOXKHO HAPHCOBaTb HE OTPhIBasi KapaHJalla OT OyMaru u He IPOBOJI
MMOBTOPHO TI0 HAPUCOBAHHBIM OTpEe3KaM?

Omeem. [Ijisg Bcex 4ETHBIX M.

Pewenue. V3 Kaxk10il BEpIITHBI IPABUIBLHO N-yTOJbHIKA BBIXOIUT PE-
6ep 2+ (n — 3) (1Be CTOPOHBI U N — 3 MArOHAJN), TO eCTh 1 — 1 pébep.
W3 3ama7 BeINIe y HAC JTOJIKHO OBITH He H0JIee 2-X BEPIINH C HEIETHON
CTEIEHbIO, HO, TaK KaK OHU BCE UMEIOT OJUHAKOBYIO YETHOCTH, TO OHU
JOJIZKHBI OBITh BCE YETHBHIMMU. ]

o [IkoNMBPHUK He 3HAEeT, YTO OeaTh.
e [lonpobyiime natimu c6a3v ¢ npedvldyuumu 360a4aMmu.

JlokaxkuTe, 9TO Cpejiy JIIOOBIX IIIECTH YeJI0OBEK €CTh JIMDO TPOe I0-
[IaPHO 3HAKOMBIX, JITOO TPOE MOIAPHO HEZHAKOMBIX.

Pewenue. YV maHHOTO YeI0OBEKa CPEIM OCTAJBHBIX ISITH €CTh JUOO He
MeHee TPEX 3HAKOMBIX, JTU00 He MeHee TPEX He3HAKOMBIX eMy. Pazbepém,
HaIpuMep, mnepsbiit ciaydail. Cpean 3TuxX TPEX Jrojell ecTb JubO JIBOE
3HAKOMBIX — TOTJ[a OHM BMECTE C BHIOPAHHBIM HAMH HCXO/IHO YEJI0BEKOM
00pa3yoT HYKHYIO TPOIKY, JJUOO OHU BCE TPOE MOMNAPHO HE3HAKOMBI.

O

o llKkoJbHWK He 3HAET, YTO OEJaTh.
o [lonpobytime 6u6pamsd CAYUATHO20 HYEAOBEKG CPEQU BCET U NOCMOM-
PEMDB HG €20 KOAUYECTNEO 3HAKOMBT. Paccmompume pasnoie cayywai.
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Jmarsoctuyeckas pabora

DTy paboTy MpeJIaraeTcsi JaBaTh IMIKOJbHUKAM IIOCJIE ITPOXOXKICHUST
15 mpeapIaymux 3aHATHI /I OIEHKH TEKYIINX HABBIKOB YIACTHUKOB
KPYKKA.

®opwma TIpoBeeHNsT paboOThl MOYKET OBITH PA3HON — KaK TeCTOBasI
(y4aCTHUKH JIOJIZKHBI 3AIIACATH TOJIBKO OTBETHI), JTMO0 MUCHMEHHASI MU
YCTHasI OJIUMIINAIA, T OT YIACTHUKOB TPeOyeTcs J1aTh He TOJIbKO OTBe-
ThI, HO U JIOKA3aTEIbCTBA TOrO, ITO OTBETHI UMEHHO Takue. Mbl canraem
JIOITYCTUMOI JIIO0YIO 13 3TUX POPM — BBIOOP 38 PYKOBOAUTEEM KDY K-
Ka, B 3aBUCHMOCTH OT YPOBHSI IIIKOJbHUKOB U BPEMEHHU, MMEIOIIEIrOCsI
JIJIST IPOBEJIEHUST TNArHOCTUK.
Tanst exaya B IsITOM BaroHe ¢ KOHIA moesja, a Maima — B 1mrecTom
¢ Hagasa. CKOJILKO BArOHOB OBLIO B moe3e, ecau Tams u Maina exajm
B COCEJIHUX BAroHax?!
Omeem. 9 nam 11.
Kakoe MakcuMabHOE 9HC/IO KOPOJIeil MOYKHO PacCTaBUTh HA IIax-
MaTHO JIOCKe TakK, YTOObI OHU He Oumym JIpyr npyra’
Omeem. 16.

B BeIibOpax yuacteyroT 10 pasubix kaHaumaToB. CKOJMBKUMU CIIOCO-
baMu MOXKHO 3aIlOJJHUTL W30MpaTe/bHBIN OI0/IeTeHb, OTMETUB B HEM
HU OJIHOT'O, OJTHOTO WMJIM HECKOJIbKUX (MOYKHO JlazKe BCEX) KAaHUJIATOB?!
Omeem. 1024.

Kaxkoe nanmMenbItiee 9uco KJIETOUYEK HA JOCKe 8 X 8 MOXKHO 3aKpa-
CUTH B YEPHBINA MBET TakK, 4TOOBI ObLIa XOTs ObI OJIHA 3aKpAIIEHHAS
KJIeTKa: a) B J0060M KBajpaTuke 2 X 2; 6) B j10060M yrojike u3 TPEX
KJIETOYEK 7

Omsem. a) 16; 6) 32.

ITpu kakux k u b rpaduk suneitnoit pyukiuu y = kx+b napasuienen
upsimoit 2x 4+ 3y = 5 u npoxoxut gepes Touky (0; —3)7
Omeem. Ilpu k = —%,b = -3.

@ HazoBéMm xpeamusnvimy Bce HATYpabHBIE YUCIA, B KOTOPBIX CyMMa,
KayKJIbIX JIBYX IUMP, CTOSIUX depe3 OfHy, JAeaurcs Ha 5. CKOJIbKO
CYIIECTBYET IMIECTU3HAYHBIX KPEATUBHBIX YHCEJI, OKAHIMBAIONINXCS Ha
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Omeem. 144.

HaiiuTe HauMenblee 3HaUeHNe BLIpasKeHns T2 4 2x + 4y? + 4y + 5.
Omeem. 3.

Buccexkrpuca tpeyronbauka obpasyer ¢ ero croponamu yribl 30° u
45°. Haiimure yriibl TPEYTrOJbHUKA.

Omeem. 15°,60°,105°.

@ Hazosém maTypajbHOE YHCIO 603PACMA0UUM, €CIIA KaXKIas ero
nudpa, HAYMHAsT CO BTOPOU, boJibIie mnpeblayiieit. Kakux Bo3pacraio-
mux quces 60JIbINe: 4-3HaYHBIX WU D-3HAYHBIX, U Ha CKOJIbKO? Ywmcsio
HE MOYXKET HAYUHATHCS C HYJIS.

Omeem. WX mopoBHY.

B dyrbonbrom TypHUpE yuacTBOBaJIO IATH KoMaH . Kazkmas napa
KOMaH/I, JOJIKHA OBLIa ChIrPaTh POBHO OaWH MaTd. B ¢Bsi3u ¢ puHAHCO-
BBIMHU TPYIHOCTSIMH YaCTh UTI'D OTMeHmA. OKa3a/I10Ch, ITO BCE KOMaHIbI
HabpaJji pa3/jnIHOe IUCI0 OUYKOB M HU OJHA KOMaHa B rpade Habpan-
HBIX OYKOB He uMeeT HyJis. Kakoe HauMeHbIIlee 9iCJI0 UTP MOLJIO OBITH
CBITPAHO, €CJIM 3a M00eIy HAUUC/IAIOCh 3 0YKa, 38 HUYBI0 — 1, 3a I10-
paxkenue — 07

Omeem. 6 wurp.
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