Pemienus 3agad ocerHero Typa 30-ro TypHHUpa ropojaos.

C/I0XXHBIX BAPUAHT, MJIAJIINAE KJIACCHI.

1. /Tocka coCcTOUT U3 YeTHIpeX YIVIOBHIX KBaapaToB 50X 50: JTeBOTO BepXHEro, JeBOI'0 HIKHET O,
IPaBOr0 BEPXHEr0 M MPaBOr0 HMXKHEro. I[Ipeamosoxum, 9TO B OJHOM M3 YIVIOBBIX KBaJIpPaTOB,
CKajKeM, B JIeBOM BepxHeM, HeT (epsen. [lycTh B mpaBoM HmKHEM KBajapaTe Bcero x ¢gepsen. B
JEBOM HIKHEM KBaJpaTe TOrja Haxomurcs He Gotee 50 — x depsenn (Tak kak ¢eps3u JeBOro u
IPABOr0 HIKHUX KBA,IPATOB HAXOAATCA B 50 cTpoukax npamoyroabauka 50 X 100). Aranorudso,
B IIPABOM BEpXHEM YIVIOBOM KBaJapaTe HaxoauTcsa He Gomee 50 — x ¢pepsen. OObIimee KOIMIeCTBO
(epsen Ha gocke He mpeBocxoauT Torga x + 50 — z + 50 — x = 100 — x. Ho depsen Bcero 100,
a T HEOTPHUIATEJLHO — DTO BO3MOXKHO JUIIL Ipu © = (. 3HAYAT, B MPABOM HIXKHEM KBaJIpaTe
(depsen Toxe HET, TO eCTh BCe (hep3r HAXOAATCA B JEBOM HUKHEM U IMPABOM BEPXHEM KBaJgpaTax.

Paccvorpum y Hamen goCKM KIeTYATYIO AUATOHAIL, COEIMHAIONIYIO JEBYIO HUKHIO W Ipa-
BYIO BEPXHIOIO KJETKHN, a TaK 2K€ BCE€ AUuarOHaJu, IIapaJiaeJbHBIE STOﬁ un nepecekarliue JIeBbIﬁ
HIDKHUK W TIPaBLIM BepXHUU KBajgpaThl. Vx Gymer poBHO 99, m Bce 100 (epsern HaXOmATCA HA
DTUX AuaroHansax. Torga kakwe-To ABa (pep3s HAXOMATCA HA OJHOU JUATOHAIN U 3HAYUT OBIOT
IpYyT Apyra — OPOTUBOpeYne.

2. OTBeT: MOXKHO.

[Tycts rupm Becar a, b, ¢, d rpamm.

IlepBoe perrenme.

logarca, sanpuMep, Takue 4 B3BEITUBAHNA:

1) ma ogHou wamie rupu a, b, Ha Apyrou — ¢, d;

2) Ha OJHOW dYallle TWPH a, ¢, Ha Apyrou — b, d;

3) Ha OMHOW HaIme Tupu a, d, Ha apyrou — b, ¢;

4) omHa Yalma mycTad, HA Apyrou — a, b, ¢, d.

[Mycte b=a+x,¢c=a+y, d = a+ z. /3 nepBuixX Tpex B3BEIUBAHUN (CJIOKUB PE3YIbTATHI),
MBI 3HAM PasHOCTb Mexk 1y 3a + (b+ ¢+ d) u 2(b+ ¢+ d), To ecTb = + y + 2z, MO0 TOIHO, JUOO
¢ omuokon B 1. U3 mocaennero B3pemmBauusa Mbl 3HaeM a + b+ ¢ +d = 4a + (x + y + 2) am6o
TOIHO, 60 ¢ ommbkou B 1. [Ipudem ommbka wHa 1 MOXKeT OBITH TOJBKO POBHO B OJHOM U3 DTUX
CIydaeB. SHAUUT MBI 3HAeM pPasHOCTb (v +y + 2) u 4a + (v + y + 2), TO ecTb 4a, ¢ TOIHOCTHIO
1o 1. Torga jJerko HamaeMm a U3 IeIUMOCTH Ha 4. AHajJoruwvHo Haugem b, ¢, d.

Bropoe permrerne.

logarcs, nanpumep, Takue 4 B3BEIIUBAHUA:

1) Ha ogHOU wamie rupu a, b, ¢, Ha apyrou — d;

2) Ha OJHOU Yaule rUpH a, b, d, Ha IPYrou — ¢;

3) HA OMHOU HAIlle TMPH a, ¢, d, HA Apyroun — b;

4) ma ogHOU |ame rupu b, ¢, d, HA Apyrou — «;

3 nokasaHuil BECOB MBI MOTy4YaeM CIeAyIOmme Yucaa (0QHO, BOZMOXKHO, ¢ OIIUOKON):

r=a+b+c—dy=a+b—c+d,z=a—b+c+d, t=—-a+b+c+d.

Pemraem o1y cucremy: Hampumep, ITOOBI HAWTH @, CKIAIBIBAEM TPU MEPBBIX YPABHEHWUS U
BBIYUTAEM U3 Pe3yJbTaTa deTBepToe, moaydaem: 4a = (r+y+z—t), orkyga a = (x+y+z—1)/4.
Ananoruano mHaxomum b, ¢ u d. OxHO U3 4Yucen x, y, z, t MBI 3HAEM, BO3MOXKHO, C OIMIMOKOU B 1
rpaMm. [loaToMy B BBIpaXeHuUAX @A ducen a, b, ¢, d ducaureau MoryT He geauThesa Ha 4. Ho
JIETKO OJHO3HAYHO BOCCTAQHOBUTH UX MCTUHHBIC 3HAYICHUA (ﬂO6aBHﬂH NN BBIYMUTAA 1 TakK, 9T00BI
qucanTenb geauaca Ha 4). OTKyga HaX0AUM MacChl KAMHEN.

3. Orser: 1/2.
Hemuoro nepedopmyaupyem 3agady. [Ipomxmum meguany AD Ha ee gimHYy 3a TOUYKY [, mMOJy-
qum Touky D'. Torma CABD' — napamrenrorpaMm (Tak Kak TUATOHAIU HTOTO YeTHIPEXYTOMb-

HUKA [IeIATCA TONOJIaM WX TOYKOU mepecedenus), oTkyaa yron DAB pasen yray DD'C. Tlo-
ckoabky yriasl CAB u AC'D' napamterorpamma B cymme gaior 180°, ycaoBue TOro, 9T0 yroua
CAB tynon, osuadaer, 9ro yror ACD' octpein. B urore mmeem: Iiaba, 3Hag TOILKO IIMHY



cropoust AD' (ona pasua yasoennon maune AD), cMor gokasaTh, 4TO B TpeyroabHuke C'AD’
yrasl mpu cropore C'D' octprie. [Ipu kakom cornomenun cropon AC u AD' 510 Bo3aMOXKHO?

fcuo, aro ecan tpeyroabuuk C'AD' paBuoGenpennvin (AC = AD' = 2AD), To yrisl npn
OCHOBaHUM OCTpHIE (Beib OHM PAaBHBI U uxX cymMa MeHbire 180°). 3uauur, orBer AD/AC = 1/2
MOAXOMUT (M MBI JOKA3AMM /I DTOrO CIydas yTBepkaenue Vibn).

Ecan rpeyroasauk CAD' uepaBuoGenpenusinn (AC # AD'), To HanpuMep Bo3bMeM GOJIBIILYIO
3 croporn AC' u AD' 3a rumoTeny3sy, a MEHBIILYIO — 3a KaTeT, 1 mocTpouM Tpeyroabauk C AD',
B KoTopoM oauH u3 yriaos AC D' niu AD'C 6yxer nupameiM. [JocTpouM Temepb MapaLIeJIorpaMM
CABD' n noxyunm Tpeyroabauk C'AB, KOTOpLIU BIOJHE MOT oOKaszaThea y Cepexu, U B 5>TOM
Tpeyroabauke oaue u3 yriaoB DAB wiu C'AB 6yaet npsaveiv. SuaquT Uiabs He cMor ObI 10KA3aThH
cBoe yrBepxkaenne wis AD/AC # 1/2.

4. OTBeT: MOTYT.

[Ipumep m3006pazkeH Ha PUCYHKE:

5. Ileppoe pemenne. Packpoem B npoussegennn (1+aq)(1+az)...(1+a,) ckobku. [Toxyunm
cymmy 14(a1+- - ~+ay,)+(aras+ - +ap_1a,)+(a1aza3+. . . ay_2ay,_10,)+- - -+a1as ... a,. B nepson
CKOOKE CTOUT IPOCTO CyMMa THCel G, ..., (p, CIATAEMBIe BO BTOPOH CKOOKe MOIyIaroTCA TaK —
BBEIOMPACM TIaPy YUCET U3 O, . . . , 4y, W 3AIUCHIBACM UX IPOM3BEICHNE, CIAraeMBIC B TPEThel CKOOKe
HOIYYAIOTCA TAK — BBIOMPACM TPOUKY HHUCeI U3 (1, . . ., (, 1 3aIMCHIBACM UX IPOU3BEICHNEC, U TaK
natee. SlcHo, 9TO cymMMa Umcen BO BTOPOMl CKOOKe He MPeBOCXOAUT (aj + - -+ + a,)?, cyMMa Hqucen
B TpeThbel CKOOKe He MPeBOCXOAUT (aj + -+ + a,)?, m Tax 1anee. 3HAUAT, HAIC POU3BEICHUE HE
IPEBOCXOIUT 1+%+i+§+---+2%:2—2% < 2.

Bropoe pemierme. [Joxaxem 1m0 WHIYKIIAYW, ITO 11 BCeX k oT 1 10 m BepHO yTBEPXKIEHUE:
(14+a)(14a)...(14+ar) <14+2(a+---+ay) .

Mus k = 1 yreepx genue oueBugo (1 + a; < 1+ 2a;, Tak Kak @y TOJOKATEIBHO).

CpenaeM mar nHIyKIWMN.

[Iycte i mexkoroporo k, rae k < n, Bepro (1 +a1)(1+az)...(L+ax) < 1+2(ay+---+ak).
MomuOXkuM 570 HepaBeHCTBO Ha (1 + afy1). TTomyuamm:

(14+a)(14as)...(L+ar1) < (L+2(a+ -+ +ag) (1 + apr1) <

1
g1+2(a1+---+ak)+ak+1(1+2-5):1+2(a1+---+ak+1).

YTBepx geHue moxKaszaHo.

Basas k = n, noxyany, 9o (1+a1)(1+as)...(14+a,) <142(a+---+a,) <1425 =2,
9T0 1 TpeOOBAJOCH JOKA3aTh.

3amedanue [14 3HATOKOB. Ha caMoM jefe BBLIIOIHEHO GoJdee TOYHOE HepaBeHCTBO. MOXKHO
I0KA3aTh, YTO HPU MOCTOSHHOU CyMMe ai + --- + a, Bbipaxkenue (1 + a;)(1 + az)...(1 + a,)
OPUHUMAET HamOOIblIee 3HAYeHUe, KOrga YUCIa dy, ..., (, PABHLL. J3HAYUT

(14+a)(14+az)...(14+a,) < <1+i>n: <1+i>2n.

2n 2n



KaK N3BECTHO U3 KypCa MaTEMAaTUYICCKOI'O aHaJl3a, BBIpazkK€Hue IO KOPpHEeM He IIPEeBOCXOIUT
qncaa Jurepa e = 2, 71828.., otkyna (1 +a1)(1 +a2)...(1+a,) < Ve=1,64...

1\7 1 \n 1
Kcratu, mHepaBeHCTBO (1 + %) < 2 paBHOCHJIBHO HEPABEHCTBY (1 — 2n+1) > 3, KOTOpOe

cpasy caeayeT U3 HepaBeHCTBa bepHy./uin.

6. Oo6osnauum Touky nepecedenus CC, ¢ A'B' 3a (', cepequny AC' — Mp, a cepenuny
BC— M ,. 3amerum, uro C'B'MpC" — Binucannwin, tak kak ZCC'B' = ZCMgB'. Anaroruvso
prnucauusin CA'MAC'. Tlostomy yrasr ZCC' Mg, ZCC'M, pasust o 90° + . IIposexem depes
BepmuHbl A u B npamvbie napamteasusie MpC', MoC' coorBercTBenno. IlycTh oHE mepecekanch B
rouxe C". W3 noxo6ua moxyaum, uro Touka C" mexur ma apamon C'C'. Ilpu stom CC' apaserca
oucckrpucon B Tpeyroibauke AC”B. Tlo m3BeCTHOMY CBOUCTBY, YTO OUCCEKTPUCA MPOXOMUT
qepes cepeuHy NyTU ONUCAHHOW OKPYXKHOCTH, noxydaem, uro ZAC) B = 180° —2(90° — ) = 2.

7.

a) Ilycrs b, paBHO 1, ecin HAUGOMBIINY HEIETHLIN TEIATENb THUCIA 1 UMEET OCTATOK 1 mpu
neqeHun Ha 4, 1 —1 B mpoTUBHOM caydae. Torga a, = by + by + - -+ + by,.

Pazobbem mocaenoBaTelbHOCTE Yucen b, Ha CTPOYKU TaKUM O0Opa3oM, 9TOOBI JJIUHA TEPBOU
CTPOYKY PaBHAIACH 1, IIMHA BTOPOM — 2, ..., nauHa k-oi — 2871
bla
ba, b3,
ba, bs, bg, b7,

)

bgk—l, ey b2k-,1,

[IepBble MATH CTPOK BHINVIAAAT TaK:

]‘7
17 _17
17 17 _17 _17
17 17 17 _17 _17 17 _17 _17
1,1,1,-1,1,1,-1,-1,-1,1,1,—-1,—-1,1,—1, —1,
3aMeTnM, 9YTO KaxkKIas CTPOKA, HAYMHAA C TPETher, MOAYIaeTCA “BTACOBBIBAHHEM B Mperbl-
YLy CTPOKY TmocaenoBarensaoctu 1, —1,1, —1, ... Takon xe mauasl. (/11 HADIATHOCTH, YUCIA,

B3ATHIE U3 MPEABIAYIIEN CTPOKU, BBIAEICHBI KUPHBIM mpudToM.) [lencTBurensto, by, = by, 1
n060ro m; npu sToM (k + 1)-as cTpoka uMeeT BUI:

bar, b2k+1, b2k+2, b2’“+37 b2k+4, b2k+57 s

ITO CBOJTUTCA K

bor—1,1,bgr-1,1, =1, bor-1,9,1, ...

MsI Bocnmoab3oBaauch TeM, 9ro 2F nerurca ma 4 mpm k > 1.

[llokaxkem, 9T0 cymMMa BCeX 4mcen B k- cTpoke paBHa Hyato npu k > 1. Bocmoabsyemcs
uaaykmuen mno k. Basza unaykmuu by + by = 0 odeBuaHA.

[IpeamonoxuM, 9TO CyMMa BCeX 4UHCET B k- CTPOKE paBHA HYJIIO. I[lOCKOIBKY DIeMEHTHI
(k+1)-1 cTpOKH — DTO DJIEMEHTHI k-U CTPOKH ILIIOC €Ile IeTHOE KOJAUIECTBO IePeTyIONIUXCA
1 u —1, To u cymma Beex gucen B (k + 1)- cTpoke paBHA HY.IIO.

Orcioga erko cieayer (BHOBb 110 WHAYKINK), UTO Gor_; = 1 1 1106010 k > 0, TO ecTh 4uc/io
1 BcTpedaeTcs B MOCAEI0BATEALHOCTH (a,) GECKOHEYHO MHOIO pas3.

6) lokaxem Teneps, 9T npu k > 1 y k-l CTPOKHU €CTh HAYAJIBHBIN YIACTOK, CyMMa UHCE] B
koTopoM paBHa k — 1. Bocmoabsyemcsa nnaykinuen. basa BHOBL oueBHIHA.

[TycTs gamHA HaYAIBHOrO y9acTKa ¢ cymmon k — 1 B k-u cTpoke paBHa my. [Ipu geTHOM My
MOJOXKUM My = 2my — 1, & IPpU HEIETHOM My MOJOKUM My = 2my. PaccMoTpum mepBbie
my41 aucen B (k+1)-nn crpoke Jlerko moHATH, 9TO B IH060M CIydae HAYAIbHBIN yIacToK (k+ 1)-u
CTPOKHU [JIWHBI My 1 TOJYIALTCA BCTABICHUEM MEXK Y YUCIAMEA HAYATLHOTO YIACTKA k-U CTPOKI
HEYEeTHOrO KoamdecTBa depenyiommuxca 1 u —1. IlosTomy cymma yBerwmduBaeTcsa Ha 1, ITO u
TPeOOBATOCH.



[To mokasaHHOMY B IIyHKTE a), Gge-1_; = 1, 9TO cooTBeTcTByeT KOHiy (k — 1)-i cTpoku.
[TosTomy age-1_14,,, = k. Tak xax mpm yBeiudeHuH:m n Ha eIUHULY a, U3MEHAETCA (B Ty HIH
IPYTYIO0 CTOPOHY) HA €UHUITY, MBI BUJUM, 9TO @, 0OA3aTEIbHO IPUHAMAET BCE 3HAYEHUSA OT 1 10
k npu n mpo6eratomem HaTypatsabie duncaa ot 2871 —1 1o 2871 — 1 +my,. Orcioga crexyer, aTo
KaK[0€ HATYPAJIbHOE YUCIO BCTPEUAETCA B MOCICJOBATEIBHOCTH () GECKOHEYTHO MHOIO Pa3.

Kpurepuu npoBepku

Kak Bcerga, «+» craBuTca 3a 11060€ MpaBUIbHOE pPEIIeHMe, «t» 3a PEIIeHue C CYIIeCTBEH-

HBIM, HO JIETKO BOCIIOJTHUMBIM MPOOEIOM, «F» — 3a HEBEpHOe pelleHne, 0 THAKO ¢ CyIIeCTBEHHBIM
IPOIBUKEHNEM, «—» 3a HeBepHOe pemrerue. «0» CTABUTCI, ecaum 3ajgaqda He 3anucana. OleHKn
«+.» «—». (BapHAHTHL «+» U «—») CTABATCA B CIydae MeHee CYyMIECTBEHHBIX HETOCTATKOB (IPO-

MBUKEHUN), 4eM «t» u «F». OueHka «+/2» cTaBATCA B OTAEMBHBIX CIydadX, KOTAa B TEKCTe
IPUCYTCTBYET NPAaBWILHAA HIed, HeJOCTATOYHO Pa3BUTAsA, ITOOBI CINTATH 3aJady PelIeHHON.
OTa OIEHKA CTABUTCA U B TOM CIydae, €CIN 3313493 eCTeCTBEHHO PACIIafaeTCs HA [Be TOJOBUHHI,
U3 KOTOPBIX OMHA pelreHa. Ecam xkropu xodeT o6paTUTh BHUMaHUE HA HEOOBIMHOE TOCTUKEHUE
ydamerocsa (KpaTKOCTh, KPACOTa, YCUICHAE PE3yIbTAaTa U T.I.), — DTO OTMEYAeTCA 3HAKOM «+y.
[Ipu MaccoBou mpoBepke pabOT BO3HUKAIOT TUINIHBEIE CIVIaW, B KOTOPHIX TPEOYIOTCS YTOU-
HEHUA, CIUTATDH JU HeJOCTATOK (MPOIBUKEHNE) CYIIECTBEHHBIM. JTH CJIy9al OMUCAHBI HUXKE.

BazoBbin BapumaHT, MJjIaIIAe KJIACCHI.

3agada 1.

F KopobOku pacmonaraiorcs mo Bo3pacTaHWIO TUCIa KaPAH AN B HUX W KaPaH Al BEIOUPa-
I0TCA ToCaeqoBaTeI5HO. HO HET KII0ME€BOT0 YTBEPK IEHNS, ITO B 09€PETHON KOPOOKE KapaH IaIien
60JIBIIIe, TeM BEIOPAHO M3 Mpeab IyIInX KopoOok. Hampumep, HammcaHo TOJIBKO, 9TO B OY€peTHON
KOpOOKe eCTh KapaHIaIlll APYrOro IBeTa, 9eM B IPEIbILAVIIen KOPOOKe.

3agada 2.

+ 3a omubKy B BBIMHUCJIEHUAX, MPUBEAIIYI0O K HEBEPHOMY OTBETY, €CJIU TOCIe e€ UCIPABJICHUS
MOJYYIAETCSA BEPHOE PelleHue.

F M BHIIIE CTh Uesd pa3OouTh HA MapPhl TUCE]I ¢ PA3HOCTBIO 50, M3 KayKIOU IMaphl B3ATO POBHO
OJTHO TUCJTO

—. Tonpko BepHBIN OTBET 2525 WIN OTBET M YACTHBLIE CIYIaW BHIOOPA THCENT

3agada 3.

— 3a pa3bop TOJIBKO Caydas PABHOCTOPOHHETO TPEYTOJbHUKA

3agadga 5.

— Bce BeTpedn TonbKO B TOUKe cTapTa

F Ectb umgesa, 9To BcTpeda TOBTOPUTCA Uepe3 TOT XKe TPOMEeXYTOK BpeMeHU

CI0XHBIM BAPUAHT, MJIAJIINE KJIACCHI.

3agada 1.

+ 3amada permreHa, HO He JOKA3aHO YTBEPXKIEHUE, ITO eCJAU B OJHOM W3 YIVIOBBIX KBAIPATOB
dep3er HET, TO B ABYX COCEIHUX ¢ HUM (IO CTOPOHE) YIMOBBIX KBajaparax OymeT mo 50 depsen

F Joka3aHo TOJIBKO, 9TO €CIM B OJHOM U3 YIVIOBBIX KBAaIpaTOB (hep3er HeT, TO B ABYX COCE[-
HUX ¢ HUM ([0 CTOPOHE) YIUIOBHIX KBaapaTax OyxeT 1o 50 depsen

3agaga 2.

+ Toabko BepHBIN MpUMEDP B3BEIIUBAHUU Ge3 T0KA3ATEILCTBA

3agada 3.

+ CkaszaHo, UTO ecau OTHOIIeHWe GogbIne 1/2, TO OAMH Yroad MOXKET OBITh OCTPBIM, €CJIU
Menblie 1/2, To apyrou TymeiM, ecam 1/2, To BCé moaydaerca. Bo Bcex TPEX caydasx ecTb
MONBITKN MOKA3aTEeILCTBA IIeBeJeHNeM TPeTel BepUINHbI TPEeyroJIbHUKA, HO OHI HECTPOTHE.



+/2 Torbko HaIEHO BEpHOE OTHOLICHHE (C JOKA3ATEIBCTBOM), MM TOIBKO JOKA3AHO IIPH
TAKOM OTHOIIEHUN yTBepkKaeHue Vibu

F [oxazaHo HEPABEHCTBO B OJAHY cTOpOHY (Hampumep, uro AD/AC ue npesocxoaut 1/2)

F Joxazana nonosuHa yTBepK nenus ibu (Hanpumep, uro ZBAC oCTPbI) IPU OTHOIIEHUN
1/2.

—. Toabko oTBeT

3agadga 4.

—. llokasaHo, 9TO JOPOrW OJHOIO IIBETA 0OPA3YIOT HECAMOIEPECEKAIOUNUC THK.I

—. llokasaHo, 9TO KaxKIasd HOpora JOMKHA HEepeceKaTh JOPOTY APYroro IBeTa

3agada 5.

Omenka He CHUXAETCA, eCId HET NOKA3aTeIhCTBA, ITO CYMMa, KOHEYHOU TeOMEeTPUIeCKOU
IPOTPECCUU CO 3HAMeHaTeneM 1/2 n HadalbHBIM 9ieHoM 1/2 Menbime 1.

+ OueHka He CHHXKAETCA, €CIU CCBLIAIOTCA HAa HepaBeHCTBO Komm mim ecIm roBOpPAT, HITO
MaKCAMYM HPOU3BEICHNA TOCTUCAETCA IMPU PABHBIX.

+ YrBepxkgaerTcsa 6e3 TOKa3aTEIbCTBA, UTO 33Jad9a CBOAUTCA K CAYIA0 () = - -+ = a,, 0€3
00BACHEHUS WM HEMPABUIBHO U 33,1298 PEIIaeTCsa I DTOTO CIyvasd

F 3ajgada cBeleHa K CIYYal0 ap = - -+ = (, JAJbHENIIEro MpOIBUKEHUA HeT

F EcTb uges, 9To mpu pacKpeITHEN CKOOOK CIAraeMble MPYNNUPYIOTCA, X 9TO CyMMa OI€HHUBA-
eTCA MeOMeTPUICCKOU MPOrPECCUen, HO 3TO He JOKA3AHO

— PaccmoTpen Toabko caydan n = 2

3aga4da 6.

—. Toabko oTBeT

3apgaga 7a).

—. YTBepxk gaeTca 6e3 TOKa3aTeIbCTBa, YTO €CIU G, = 1, TO U Qgnyq = 1

—. YTBepxkpaeTca 6e3 H0Ka3aTeIbCTBa, 9TO LIEHBI MOCIeI0BATEILHOCTH ¢ HOMepamu 2" — 1
paBHHI 1

F CkazaHo, 9TO y HEYETHBIX YUCET OCTATKU OT AETeHUs Ha 4 HAmOOJIBIIEr0 HEYeTHOTO Ie-
JUTEIA 9epenyioTcsa, a OCTATKHA OT AeJeHuA Ha 4 HanOOJBIIero HeIeTHOTO NEJUTEII Y IeTHOrO
YUCAA Uy €0 MOJOBHHEBI COBIATAIOT, OOJBIIE HUYIErO He CIeJAHO

+ To xe, 9TO U B IpeILIIYIIEM IYHKTE, HO TOBOPUTCS, ITO OTCIOAA CICAYET, 9TO CyMMa OCTaT-
KOB (10 MOIyaf0 4) HANOOIBIINX HEYETHBIX AeINTeNell HedeTHBIX duce] paBHa 0, 1S 9eTHBIX H-
CeJl MPOBOAUTCSA AHAJOTUIHOE PACCYXKIEHNE U YTBEPK IaeTcsa 6e3 00biacHeHun, 4To 1 BeTpeTnTes
OeCKOHETHOe YHMCJIO Pas.

3agaga 76)

F Jl1A HEKOTOPOTO OTPE3KA [y, by], KOTOPBIN CTPOUTCA YABOGHUEM MPEILIIYIIETr0, IKOJIbHIK
OBITAETCA JHOKA3aTh YTBEPKAEHWE O TOM, UTO TaM €CTh YUCIO Kk, HO IJIS DTOTO OTPE3Ka DTO
HEBEPHO



Pemienus 3agad ocerHero Typa 30-ro TypHHUpa ropojaos.

C/I0XXHBIM BAPUAHT, CTAPIITHAE KJIACCHI.

1. Orer: 5/4.

PaccmorpuMm cpein BepTUKAIBHBIX JTUHUEA 2-10, 4-10 U 6-10, U Cpeau TOPU30OHTAJBHBEIX TOXE 2-
10, 4-10 ¥ 6-10. DTU JUHANA TeIAT TOCKY Ha 16 IpAMOYTOJbLHUKOB, KaXKIBIM U3 KOTOPLIX pa3IeleH
Ha 4 KIeTKHU, pacKpalleHHBIE B MIAXMATHOM MOPAAKE. ECIM B KaXKIOM TAKOM MIPAMOYTOJILHUKE
OTHOIIIEHNE CYMMAaPHOW ILIOMALN GeIbIX KIeTOK K CYMMAapHOW IUIOIIAAN YepPHBIX He Oouablie 5/4,
TO BTO XK€ GyJeT BEpHO W AJIA OOJBIIOrO MPAMOYTOABHUKA (B CAMOM [eJe, eClId B i-OM MPAMO-
YTOJIBHUKE (; — TLIOMALL OEIBIX KIETOK, a b; — MmIoma b 9epHbiX, u a; < (5/4)b;, TO CJI0KUB Bce
STU HEPABEHCTBA MOIYYNM HYKHOE HEPABEHCTBO A BCEU NOCKH).

PaccMmoTpuM Temeps OTAeAbHBIN OPAMOYTOJBHUK, pa3buThin Ha 4 kaeTkn. [lycTh IIMHBL €ro
cTopoH — z (mo ropusonTamu) u y (o Beprukanu). FcHO, 9TO y OTHON U3 GeIbIX KIeTOK JIJINHA
POPU3OHTAJIBHOU CTOPOHBI He MeHblre x/2. IlycThb A ONpeIeNeHHOCTH STa KIeTKa BEPXHA
neBasg. ['OpUM3OHTAMBHYIO MPAMYIO, pa3JeIAONni IPAMOYTOJbHUK, MOXKHO TOTJa MepeIBUraTh
BHU3 [0 Te€X MOp, MOKA OTHONIEHWE ILIOMATA JeBOU BEPXHEHN KJIeTKH (6elom) K JeBOU HUKHEH
(1epuon) He craHeT pasHO 2. I[Ipm sTom ycaoBue 3amadu (0 TOM, YTO ILIOMWALL JIOO0U Geaon
KJIETKU MEHbIIe yIBOCHHON ILUIOLA N OO0 YePHON KJIeTKHU) MO-TIPeKHEMY OyI1eT BBIIOJIHEHO, a
CyMMapHas IIOWAIb OelbIX KIETOK TOABKO YBEIUYUTCA (MaM He m3MeHUTCs). [aibline nmpsamyro
NBUTATH HEJb3A (HAPYIIUTCA YCIOBHE 3a1a4). AHATIOTUYHO, MOCAE YTOTO MOXKHO IBATATDH BIPABO
BEPTUKAIBHYIO IPAMYIO (MOKa ILIOMALL BEPXHEN JeBOU KJIeTH He CTAHeT B 2 pa3a GOJIbIIIe MLIOMIA I’
BepxHen mpasoi). CTOPOHBI BEPXHER JeBOU KIETKU OyAyT TOTAa PaBHBL 27/3 u 2y /3, u mioma,ib
Geablx KaeToK OyneT paBHa 4xy/9+xy/9 = bxy/9, a miowans YepHbIx OyaeT paBHa Ty — Hry/9 =
4xy/9. Toayumnu, 9TO OTHOLIEHME IIOWAAN GEIBIX KJIETOK K IUIOIAAN YePHBIX PaBHO 5/4, u
60sbIIe OBITH HE MOXKET.

Ocrajgoch IpUBeCTH MpUMep, KOrAa B KaxKJIOM u3 16 IpAMOYTOJIbHIUKOB HYXKHOE OTHOIICHHE
paBHO 5/4. Pazgeaum 1ocKy Tak, 9T00B HAIU 16 TPAMOYTOIBHUKOB OBLIN OJNHAKOBEIME KBAa IPa-
TaM#, B KaXXKJIOM U3 HUX JeBasd BePXHAA KJICTKa ObLIa KBAaIPATHOW, IPUYEM €€ CTOPOHHL B 2 pa3a
JIIAHHEE CTOPOH MPaBOM HUXKHEM KJAeTKH. SICHO, 9TO Tak pa3geJuThb JOCKY MOXKHO, W IMOJYIUTCH
HNCKOMBIN IIPUMEP.

2. OTBer: He 00I3aTEIBHO.

[IpuBexemM 0UH U3 TPUMEPOB, KOTOPHIX HETPYIHO OMUCAThL. ByaIeM cuuTaTh, ITO B IPOCTPAH-
CTBe 3aJaHBl TPU HANPABIEHWS: BBEPX-BHU3, BIPABO-BJIEBO, Bnepen-aHaszam. (CHavaIa 3am0JHAM
BCe TMPOCTPAHCTBO KyOuMKamu OObIYHBIM OOpazoMm. Bribepem Teneps onmu m3 KyOmkoB. K Hemy
IPUMBIKAIOT TAKWEe MECTh OECKOHETHBIX CJI0EB TOMIIMHON B OJWH KyOUK: [1BA MAPALTEIBHBIX CJIOS
COOTBETCTBEHHO CJeBa U CIpaBa, HAllPaBIeHHBLIE BBePX-BHU3, ABa APYTUX — CIOepeIu U C3a1H, Ha-
IpaBJIeHHBIE BICBO-BIPABO, U €Ille IBA — CHU3Y U CBepXY, HANPABJICHHLIE Bepea-Hazax. CaBuHeM
KaXKBII CJIOM BAOMb €r0 HAPABICHUA HA TOJOBUHY IIUHLI pebpa KyOuka (mepBble 1Ba CIBHHEM
BBEDX, CJEAYIOLe IBa — BJIEBO, CJACAYIONMEe IBa — BIepen). Bce MpoCTPAHCTBO MO-TPEKHEMY
OyIeT 3aI0HEHO, HO BEIODAHHBIN KyOUK HU C OJHUM APYTUM He OyIeT PPAHUYIUTD IO [IEI0W IPAH.

3. Bcerga moxer BeIMrpHIBATE BTOpOU Urpok. Paszbepem mBa caydas.

[Tycte N > 2 HedeTHO.

[lokaxkeM, ITO BTOPOU MOXKET KaXK IHIM CBOMM OU€PETHBIM XOI0M 00BeIUHATD 1BE HAMOOIBIINE
nmMermunecs KyIKun.

Cravana mepBbIll 0643aTEIBHO CAETaeT KYIKY U3 IBYX OPEXOB, MOCIE 9er0 BTOPOU CAeTaeT
KYYKYy W3 TPEX OPEeXOB, W CUTYAIWSI MOCTe XOAa BTOPOTrO OyAeT TaKas: B HAUOOJIBIIEN Kyde He-
YeTHOE TUCIO0 OPEXOB, a B KAXKJIOU U3 OCTAIBHBIX KYIeK MO OTHOMY Opexy.

B Takou curyanumm y mepBOro €CTh ABE BO3MOXKHOCTH. JImbGo OH creraeT KydKy M3 ABYX
OpPEXOB — U TOT'a BTOPOU MPUCOETUHUT ee K HauOoIbIIen Kyde. JIubo oH yBeIuIuT HAMOOIBIIYIO
Ky9Ky Ha OIWH KaMeHb — TOrJa B He:W OyJeT YeTHOE FHUCI0 OPEXOB, U Tak Kak N HeYeTHO, TO



OCTAHETCS eIe XOTs Obl OJHA KydYKa M3 OJHOTO OPEeXa, W BTOPOU CMOXKET MPUCOEIWHUTH OIUH
opex K HambOoJbIen Kyduke. B uTore cHOBa MOMyvaeTCAa OMUCAHHAA CUTYAIIUA.

MepI BuaUM, 9TO Y BTOPOT'O BCerjga ecTh Xoa. Kydm co BpeMeHeM KOHYATCS, U MePBBIA MIPO-
Urpaer.

[Tycte N > 2 geTHo.

3aMeTuM, ITO MOCTe XOIa JTH000r0 UIPOKa MUCI0 Kyd YMeHbIraeTcs Ha ogHy. [lycTs BTOpOU
TEeUCTBYeT TaK XKe, KaK U B CIydae HedeTHOro [N, 10 TeX IMop, MOKa IMepe ero X0I0M He OCTAHYTCA
Be WIN TPU KYyIH

B mepBoM ciiydae OH POCTO OOBEIUHACT OCTABIINECA KY9H (DTO BO3BMOXKHO, TAK KAK B HAU-
GOJIBIIEN YeTHOE YUCIO OPEXOB, a B APYT'OU — [BA WM OJVH).

Bo BTOpOM caydae, ecau B IBYX «(MaJEHBKUX» KydaX 10 OTHOMY OPEXY, OH MPOCTO 0ObeIUHAET
«MAJTEHBKUE» KYYH U OCTABIAET MEPBOMY ABE KY4IU C YeTHBIM TUCIOM OPEXOB — UM TOT MPOUTPAT,;
eCclu B (MAJCHUKUX» KydaX OJUH U ABA Opexa, TO N00aBIgeT OJUH OpeX B HAUGOJBIIYIO Kydy (u
CHOBA TEPBLIN MPOUTPAI).

4. Tlycts O — Touka nepecevenus puaronasten tpamernun ABCD.

Tax kak gersipexyroabauk Ay BC'D Buucan B oKpyx)HOCTE, umeeMm BO -OD = A;0 - OC (u3
nono6usa Tpeyroiabuukos BOA; u COD). Aunasoruuno, BO-OD = AO-OC,, AO-OC = BO-OD,
u AO -OC = B0 - OD.

3 mepsrix aByx pasencTs noayvaeMm, uro OC/AO = OC1/A;0, u3 1ByX APYIHUX MOIy4YaeM,
aro BO/OD = B;0/OD;.

3aMeTuM, 9T0 ycaoBue napasreabaoctu cropon BC' u AD rpanemun ABC' D M0XHO 3amucaTh
B Bujge BO/OD = OC/AO (u3 nogo6us rpeyroasuukos BOC u DOA).

Ho Torga (u3 npensiaymero) BO,/OD; = OC/A;0, To ects cropoust BiCy u A; Dy mapaa-
JIETHHBL.

AHajsoruvHO TpoBeEpsieM, ITO HemapaLieabHOCTh CTOPOH AB u C'D BieveT HemapalielbHOCTh
cropor A1 By u C1D;.

Suaunt A;B;C1D; — Tpanenusa, 4To 1 Tpe6OBAIOCH TOKA3AT.

5. IlycTs b, paBHO 1, ecium HAMOOABUINU HEYETHBIM TEAUTEIb UNCIA 7 UMEET OCTATOK OIUH
npu geneHuu Ha 4, u paBHO —1 B apyrom cay4ae. Torma a, = by + by + - - -+ b,,.

[lokaxeM Mo WHIYKIWUWU, ITO ok, = 1. Basa Bemmoanena. Ilycts age ; = 1. 3amerum, 910
by = bok iy, mpm m < 28 mm # 2. JeicrBuTeasno: ecim m = a - 2!, rie a — HeYIETHO, TO
2F +m = (2’“’1 +a)- 2! rae | < k, To ecth 287! + @ — HAMGOIBIIME HEUSTHBIA JeIUTETb THCIA
2F1 4+ m. A rak xak m # 2571 to k > [+ 1, To ectb 2¥ ! gemmTca ma 4.

Opu k=141 umeem m = 28"t um + 28 =3 - 2571 10 ecTb byk-1 = 1 1 byor1 = —1.

Torga mo MpeamoIOKEeHUIO WHIYKIIUU U MO TOIBKO 9TO TOKA3AHHOMY:

by + by + - A bokrr g = (b + by + - 4 bok 1) + bk + (bysyy + gk yg + -+ bokra_g) =
=2 (i byt tby ) —2+4bp=2-1-2+1=1

JlokaskeM Tenephk M0 WHAVKIMA, 9TO Ha oTpe3ke 1 . ..2F—1 mocieqoBarerbHOCTD @, MPUHAMAET
sraqenne k. JI14 mepBBEIX JBYX OTPE3KOB yTBepkaeHme BepHO. IIycTh a, = n — 1, rae < 2"
TOKaXKeM, 9TO Ugni, = N + 1. Torga mo npeamoaoxennio WHIYKIINT U IO TOKAa3aHHOMY paHee

by+Dby+ -+ bongg = (b +bo4 -4 bonq) +bon + (bynyy +bonyo+ -+ + bonygy =
=14+14+(0b+by+---+b)=n+1.

3aMeTuM, ITO Ha oTpeske 2" — 1...2" + x BcTpedatoTcs Bce duciaa or 1 1o n + 1. [losTomy
KaxXX10€e YUCIO0 BCTPeIaeTCsa GECKOHETHO MHOIO pas.
3amedaHWe: U3 PEIMICHUS CACAYET, 9TO Qgn yon—24on—4y = N1+ L.

6. MoxHo cunrarh, 9To crapumi koddduuuent P(x) pasen 1. Ecan 651 cTenens MHOrOUIEHA
P(z) 6bu1a 9€THOU, TO TPU AOCTATOYHO GOJBIINX MO MOIYI I BHINOJIHATIOCH GBI HEPABEHCTBO



P(z) > 0, 1 MOTJIO HAUTUCH JUIIb KOHEIHOE YUCIO HAD LEIBIX YUCeX 1M, 1, A1 KOTOPHIX BBIIIOJHEHO
paserctBo P(m) + P(n) = 0. 3uaunr, crenenb P(r) HederHa (OyzeM STUM IOJIb30BATHCA B
TanbHeueM 6e3 HATOMUHAHUS).

3aMeTuM Telepb, 9TO, HAYMHAA C HEKOTOPOro T, P(I) MOHOTOHHO yBEJIMYMBAETCA HPU YBe-
JUYEeHUN T W CTPEMUTCA K OECKOHEYHOCTH IPU CTPEMJICHNN T K OeCKOHedHOCTH. VI aHAIOrmdHO,
HAYMHASA C HEKOTOPOro x, P(T) MOHOTOHHO YMEHBIIAETCS MPU YMEHBIIEHUNM T U CTPEMUTCA K
MUHYC 6ECKOHETHOCTH TIPH CTPEMJICHUN T K MUHYC GECKOHETHOCTH.

Kpowme Toro, 11i TaHHOTO IUCIA N MOKET HAUTUCH JUIIb KOHETHOE YUCI0 TAKAX TUCEN 17, ITO
P(m) = —P(n) (DOCKOIBbKY MHOTOYIEH MOXKET MPUHUMATHL OJHO W TO ke KOHKPETHOE 3HAYCHUe
JUIIb B KOHEYHOM YHCJIe TOYEK, He TPEBBIMAIONIEM er0 CTeleHb).

YaureBasg Bce BBINIECKA3AHHOE, MOLyIaeM, 9TO 1/ JI060ro Hanepen 3aganHoro ducia C' ecThb
IapBL 9UCex M, n, 111 KOTOpbIX P(m)+ P(n) = 0, npudem 49ucia m u n Pa3sHbIX 3HAKOB, U MOJY.Ib
KaxXa1oro u3 Hux 6oabire C.

[Iycts crenens P(z) pana k, u P(xr) = zF +azF 1 +... (31ecy u garee TpoeToumem 0603HA-
JeHBI CIaraeMble MeHbIIuX creneren). Jlerko momo6pars Takoe 4ucio d, 4To MHorowies P(x — d)
oyzer umeTs Bug xF +bx* "2 +. .., To ecTb kOdpumEenT npu crenenu k —1 Gyger myaessM. [led-
cteuTensho, P(r —d) = (x — d)* + a(x —d)* '+ .-+ = 2% — kda*~' + az*~' + ..., u gocTaTounO
B3ATH d paBHbIM a/k. [okaxkewm, uro Touka (d;0) u ABIAETCA HEHTPOM CUMMETDHU Tpaduka.
O6osuatum P(r — d) 3a Q(z). Jocrarodno gokasarsb, 40 Q(r) = —Q(—z) mpu a060M .

Utax, Q(z) = 2% + ba*~2 + ..., w mam msBecTHO, wTO ypasenne Q(m) + Q(n) = 0 mueer
6EeCKOHETHO MHOT'O PEIIeHNN B TAKUX YUCIAX M U N, 9T0 m —d u n —d — ueabie. Bo3pmem Takue
TOCTATOIHO GoJbImme Mo MOxy o pemenns m > 0 u n < 0. [Joxaxem, 9to |m| = |n|. Ilycrs
|m| < |n|, manpumep n = —m — 1. Torga

Q(m) +Q(n) = Q(m) + Q(—m —1) =
=mF+omF - (m = D) b(m - 1) =
= —km*' + R(m),

rae R(r) — Hexny PpUKCHPOBAHHBIN MHOrOWIeH crenenn k — 2. Ecau m 10cTaToMHO BEJIMKO, TO
qucao kmF~! 6yrer muoro Goawme, wem |R(m)|, n smaunt cymma —km*~! + R(m) 6yger memnbime
uy1a. [Ipu yBerudennn moxyna n cymma Q(m) + Q(n) 6yieT eme yMeHbIIATHCA (Tak Kak OygeT
yMeHbIIATHCA (Q(n)). [losTOMy HE MOXKET OBITEH |m| < |n| IpE TOCTATOYHO GOMBIIMX IO MOILYIIO
m u n. AHAIOMMYHO He MOXeT OBITH u |m| > |n|. 3Ha4nT, ecTh GECKOHEYHO MHOIO HHCET M
raxkux, 910 QQ(m) + Q(—m) = 0, To ectb mHOrouwIeH Q(x) + QQ(—2) MMeeT GECKOHETHO MHOIO
KOPHEH. JTO BO3MOXKHO, TOIBKO €CJIM DTOT MHOTOWIEH HYJIEBOH, TO €CTh BBIIOJHEHO TOXKIECTBO
Q(z) + Q(—x) = 0, a >To KaKk pa3 W O3HAYAET, 4TO rpaduK MHOrOWIEHA ()(r) cHUMMeTpUYeH
orHocurensuo Touku (0;0), u 3HaUnT rpadpuxk P(x) cuMMeTputder OTHOCUTEILHO TOUKH (d;0).

7. a) OTBeT: CMOXeT.

[TycTe mpu mepBeix 29 momeiTkax BuTsa oTBedaeT Tak: B k-OUM MONBITKE OTBEYAaET «Ia» HA,
k-BI BOMPOC U «HET» — HA OCTAJbHBIE BOMPOCHL. 3aMETHUM, UTO JIOOBE IBE MOMBITKYA U3 MEePBBIX
29-TH OTIMYAIOTCA POBHO B ABYX OTBeTaX. [[03TOMY KOIM4IeCTBO BEPHBIX OTBETOB B JIOOBIX IBYX
ASTUX HOIBITKAX JA160 OJMHAKOBO, 60 oTamdIaeTcsa Ha 2. Ecim ecTh IBe MONBITKHU, CKAaXKeM i-A
U j-f, B KOTOPBIX YHUCJIO BEPHLIX OTBETOB PA3IMYaeTCA Ha 2, MBI Cpa3y 3HaeM BepHBIE OTBETHI
Ha (-U W j-U BOMPOCHL. Torma, CpaBHWBAsS HANPUMED (-}0 MOMBITKY C OCTAJbHBIME MOTMBITKAME,
Yy3HAeM BepHBIE OTBETHI Ha BCE BOMPOCH ¢ mepBoro mo 29-u. Orser Ha 30-u BOIPOC Temepsb Jerko
YV3HATH U3 MEPBOU MOMBITKN: MOCIUTAEM, CKOJBKO BEPHBIX OTBETOB OBLIO HA TepBbie 29 BOMPOCOB,
1, CDABHUBASA C COOOIIEHUEM O JHCJIE BEPHBIX OTBETOB MPU MEPBOU MONBITKE, HAUIEM OTBET Ha
30-u BompoOC.

OcraeTcs ciaydan, KOrjga KOJIXIECTBO BEPHBIX OTBETOB B JIOOBIX IBYX MOMBITKAX C MEPBOU IO
29-10 OMMHAKOBO. IJTO O3HAYALT, 9TO OTBETHI HA BCE BOMPOCHI C MePBOTO Mo 29-u o quHAKOBHI. HoO
TOT/Ia IO COOOIIEHNO O YUCJIe BEPHBIX OTBETOB B MEPBOU MOMBITKE MBI IIOUMEM, 3TO OTBETHI «Iay,



WM OTBETHI «HET»(B MEPBOM CIydae HAM MOTYT CKa3aTh, YTO BEPHBIX OTBETOB ObLIO 1 mim 2, BO
BTOPOM CJIy9ae — 9TO BEPHBIX OTBETOB ObLI0 28 mwim 29). 3arem ysHaem oTseT Ha 30-U BOMPOC
(ToXKe U3 MEePBOU MOMBITKN).

3aMeTuM, 9TO 3TOT MEeTOJ paboTaeT, ecan OOIIee IUCI0 BOIPOCOB B TECTE HE MEHBIIE 5.

6) Paso6nem Bompocs! TecTa Ha Ipynnsl mo 5 Bonpocos (¢ 1-ro no 5-u, ¢ 6-ro mo 10-it u T.1.)
[Ipu mepBOU TONBITKE OTBETHUM «HET» HA, BCE BOMPOCHI.

[TokaxxeMm Temepb, Kak 3a 4 caegyiomue MONLITKA Y3HATH BCE OTBETHI HA BOIPOCHL B MEPBON
rpymme. Ha Bompocer ¢ 6-ro mo 30-u oTBedaeM B OTUX MONBITKAX «HET», a B OTBETAX HA BOIPOCHI
¢ 1-ro mo 5-u oTBedaeM Tak:
npu 2-U MONBITKE OTBEYAEM «Ia» Ha BCE MATH BOIMPOCOB;

npu 3-1 MONBITKE OTBEYAEM «HET» Ha 1-U U 2- BOMPOCH! (Ha OCTAIBHBIE TPU — «Ia));
npu 4-U MONBITKE OTBEYAEM (HET» HA 1-U U 3-U BOMPOCH! (HA OCTAIBHBIE TPU — «Ia));
IpU 5-1 MOMBITKE OTBEYAEM (HET» HA 1-U U 4-U BOMPOCH! (HA OCTATBHBIE TPU — «Za)).

3aMeTuM, 9TO W3 COOOIIEHWM O YUCIe BEPHLIX OTBETOB B 1-U M 2-U MOMBITKAX MBI 3HAEM,
HAMPUMEDP, CKOTHKO OBLTO BEPHBIX OTBETOB HA BOMPOCHI ¢ 1-10 10 5-1 B MEPBOU TOMBITKE.

Ecau mpu BTOpou nonbiTke Ha 06a Bompoca 1 u 2 MBI OTBETHIN BEPHO WM Ha 00a — HEBEPHO,
TO TOCJEe TPEThel MOMBITKYA MBI 3HaeM OTBETHI HA BOMPOCH | 1 2, OCIe IeTBePTOU — HA BOIPOC
3, mMOCJe MATOM — Ha BOMPOC 4, a BHAYUT HA 5-U BOMPOC TOXKE 3HAeM (Tak KaK 3HAEM, CKOIBKO
OBLIO BEPHBIX OTBETOB HA BOMPOCH ¢ 1-T0 MO 5-1 IPU BTOPOU MOMBITKE). AHAJOTMYIHO ¢ BOIPOCAME
1,3 u 1, 4. 3HauuT ocTaeTCA CAyYad, KOTa CPeIr OTBETOB MPU BTOPOU MOMBITKE HA, BOMPOCH 1,
2 POBHO OIWH BEPHBIW, CPEIN OTBETOB HA BOMPOCH! 1, 3 — POBHO OJWH BEPHBIU, U CPEIN OTBETOB
Ha BOMPOCH! 1, 4 — POBHO OJWH BepHBIU. 10 €CTh IPU BTOPOU MOMBITKE HA BOMPOCH 1, 2, 3 Hamm
OTBEeTHIN OBLIN OO BCE BEPHEI, TUOO BCe HEBEPHEI.

Ho MBI yKe 3HAEM, KAKUX OTBETOB HA BOMPOCH ¢ 1-T0 MO 5-1 GoJbIIe (KOrja Mbl OTBEIAeM Ha
MX BCE (HET»): BEPHBIX WM HEBEPHBIX. SHAYUT, MBI 3HAEM OTBETHI HA BONPOCH! 2, 3, 4, a Toraa u
Ha BOMpPOC 1, a 3HAYWUT U HA H-U BOMPOC.

AHATOrMYHO y3HAEM OTBETHI HA BONPOCHL 2-U, 3-, 4-U U 5-U rpynnbl (HOTPATUB HA KaXk IyIO
4 nonbitku). Torga 3a 144 -5 = 21 NONLITKY 3HAEM OTBETHI HA BOMPOCHL 1 — 25. 3aMeTuM, 4TO
OTBETHI HA BOMPOCHL MOCAETHEN TPYIIBI MOXKHO Y3HATH 32 3 MOMBITKA, MTOCKOJIBKY MBI YK€ 3HAEM,
CKOJBKO BEPHBIX OTBETOB MBI CAETAMN HA DTU BOMPOCHI MPU CAMOU MEPBOU MOMBITKE. OSHATUT
BCero XBaTutT 24 BOmpoca.

Kpurepuu npoBepku.

Kak Bcerga, «+» craBurca 3a a0060e IpaBUIbHOE DeIIeHMe, «+—» 3a PelleHne ¢ CyIeCcTBeH-

HBIM, HO JIETKO BOCITOJHUMBIM ITPOOGETOM, «—-» — 33 HEBEPHOE PeIleHne, O THAKO C CYyIIeCTBEHHBIM
IPOIBUKEHNEM, «—» 3a HeBepHoe perreHue. «0» CTaBUTCA, ecanm 3ajgada He 3amucana. OleHKn
«+.», «—.» (BADHAHTHL «+» U «—» ) CTABATCA B CAydIae MeHee CYNIeCTBEHHBIX HEJOCTATKOB (IPO-

MBUKEHUN ), 9eM «+—» u «——+». OueHka «+/2» cTaBUTCA B OTAEIbHBIX CAyYadx, KOTAa B TEKCTe
OPUCYTCTBYET NMPABUIbHASA WIes, HEJOCTATOYHO PA3BUTAsA, ITOOBI CIMTATH 33ATy PEleHHON.
OTa OIEHKA CTABUTCA U B TOM CIydae, €CIN 3303493 €eCTeCTBEHHO PACIIafaeTCs HA [Be TOJOBUHHI,
n3 KOTOPBIX OTHA pellleHa. Kcam Xiopu XodeT 0O0paTUTh BHUMaHUE HAa HEOOBITHOE TOCTUXKEHUe
ydamerocsa (KpaTKoCTh, KpacoTa, YCUIeHUe Pe3yIbTaTa U T.I1.), — DTO OTMEYAeTCA 3HAKOM «+» .
[Ipu MmaccoBou mpoBepke paboT BOZHUKAIOT TUINIHLIE CIYIal, B KOTOPBEIX TPEOYIOTCA YTOTHEHN,
CYUTATH JM HETOCTATOK (IPOABUKEHNE) CYIUIECTBEHHBIM. DTH CAyYay ONUCAHBI HUXKE.

Bazosbiu Bapuanr.

3agada 2.

+— Hanmgenwsr v1 = 1 u x5 = 0 m gokaszaHo, 9TO cymma 3 + -+ + x, = 0, HO oTBeTa HET
(pelreHue He 3aKOHYEHO)

—+ /lokazaTeabcTBO TOTO, ITO X3 + « -+ + + &, = 0, 6€3 TaTbHEUIIero mpoIBUKeHN



—+ Hamgenst 27 = 1 u 25 = 0, HO JaTbHENNIEr0 MPOIBUKEHUSA HeT (HeT WAeH, YTO CyMMa
T4+ 2, =0)

3agadga 3.

Paz6op TorbKO cayvdas npaBuabHOTO 30-yrolbHUKA OIEHWBAETCA HE BBINIE, TeM —-+

+. Ecau nposengennoe paccyxkjgeHne TOAUTCA TOJBKO A CAydas, KOTTa MEHTDP OKPYKHOCTH
JexnuT BHYTpHU 30-yroabHuKa

—. EcTb HepeannzoBaHHAS UaeA CAEIATH YNCICHHO paBHLIMI IINHY A As m miomans OA; BAs

3agadga 5.

— 3a pacKpacK! TOJBKO OTAEIbHLIX KOHKPETHBIX KAPTUHOK MIN PACKPACKA HEOOABIION IACTH
COCEIHUX MPAMOYTOMBHUKOB (JOKATbHAS KOHCTDYKIIWSA )

C/I0XXHBIX BAPUAHT

3agada 1.

+. BEepHO pa3oOpaH CIydal MPAMOYTOJbHHKA 2 X 2 KJIeTKH, €CTh HpUMep JId TOCKH 8 X 8,
7 YTBEPXKIAETCA, ITO €CAW B KaXAOM u3 16 mpAMOYrOJABHWKOB 2 X 2 KJIETKW OTHOIIEHUEe He
Goabiie 5/4, TO U BO BCeM MPAMOYTOJbHUKE TOXKe (JI0KA3ATEILCTBO HE MPUBOAUTCA U3-32 €U0
OYEBUIHOCTH )

-+— BepHO pa300paH Cayvdanl MPIAMOYTOJBHUKA 2 X 2 KJIeTKU, €CTh MPUMEpP Mg TOCKH 8 X 8,
HO MOKa3aTelbCTBO YTBEPXKIEHWA, ITO €CAW B KaXIOM u3 16 mpAMOYTOIBHUKOB 2 X 2 KIeTKHU
OTHOIIeHUe He (Goablie 5/4, TO U BO BCEM MPAMOYTOJbHUKE TOXKE, TOKA3AHO HEBEPHO

+— ecTb OIleHKA, HO HeT IIpUMepa

—+ TOJBKO BEPHO pas300paH CIydal MPAMOYTOJbHUKA 2 X 2

3agada 2.

+— BepHBbIN mpuMep 6e3 JOCTATOYHBIX MOACHEHNMU (HAIPUMep, He MOKA3AHO, KAK KaPTUHKA
IPOJOTKAETCA HA BCE TPOCTPAHCTBO)

3agadga 3.

-+— BepHO pa306paH TOIHKO YETHBIA CIYIAN

—+ BepHO pa300paH TOJBKO HEIETHBIN CIyTan

3aga4da 5.

—- 3a I0Ka3aTeabCTBO TOI'O, ITO Qon_1 = 1

3apgaga 7a).

-+ — BepHBIA AJTOPUTM O€3 TOACHEHUMN.

+— He6OBIINE TTOrPEITHOCTH B AIMOPUTMe (HAIPUMED, YCTPaHUMAs OIIMOKa B pa3bope KaKoro-
HUOYIb [OICHYYas)

3apgaga 76).

+— HeOOJIBIINe TOrPEMIHOCTH B AICOPUTMe (B DTOM CIydae 3a 7a)6) CTaBUIOCH + +—)



