YuyeOHO-TEMaTHUYECKHE 3aHATHS C OJap€HHBIMHU N€TbMHU

8-9 kiacchl
Ne HasBanue TeMbl Kon-Bo
1/ 4acoB Hata
1 Yucnoseie pedychl. BoccranoBnenue nudp HaTypadbHBIX YUCE. 1 HOSIOPb
Pemienue onuMuaaHbIX 3a1a4
2 VYpaBHeHUs MEpBOM CTENEHHU C ABYMSI HEU3BECTHBIMH B IICJIBIX 1 HOSIOpb
yyciaax. PellleHye OJMMIIMAIHBIX 3334
3 HepaBeHcTBa B 1ebIX yncIax 1 Aexabpb
4 [Tpuniun HQupuxie. [Ipuniun kpaitHero 1 Aekabpb
5 Jlornueckue 3agaun 1 AHBAPH
6 Jlornueckue 3agauu 1 despanb
7 MHoro4JieHbl 1 despans
8 ToxxnecTBeHHBIC TpeoOpa3zoBanms. [Ipeobpa3zoBaHus BeIpaKCHUI 1 MapT
9 OyHKIINU 1 MapT
10 | IImanumerpus 1 anpess
11 3a/1aun MOBBINICHHOW TPYAHOCTH, COAEpKAIINE TPOIEHTHI 1 anpens
12 Hrorosoe 3ausTue 1 Mait

3anarue Ne 5-6 sHBapb-(heBpasib

Heab: Cpopmuposams y wiKonbHUKOE KyIbmypy MblULIEHUAL.
3agaun:

1. Ilo3nakomums ¢ nOHAMUEM «1O2UYECKAA 300a4a).
2. Ilosnakomums c anzopummamu u memooamu ux peuwienus. 3. Ilogobparb joruyeckue
3aJja4i, pelaeMble pa3HbIMU METOJIaMHU.
OO0opynoBaHue K 3aHATHIO KPYKKa:

o Kowmmnerorep, npoekTop

o Kaprouku ¢ 3aganusmMu Juist pabOThI Ha KpYKKe

e Kaprouku ¢ nomManrHuM 3a1aHueM

Xoa meponpusITHs:
Bonpoc qis ygammxcest:
Kak Bbl nymaere, uro Takoe Jjoruka? (mpesenrarms) (PeGsta mpemiraraior CBOM BapHaHThI
OTBETa)
Jloruka (qp.-rped.)— «Hayka O IMPaBHIBLHOM MBIIUICHHN», «MCKYCCTBO PACCYKICHUS») - HAYKa
0 3aKOHaX MBIIUICHUS.
A 49TO Takoe JOru4ecKue 3a1auun?
Jlornyeckasi 3a1a4a — 3TO0 HEKOTOpPas NMPOOJIeMHAasi CUTyauMs ONHCAHHAS KaKuM Ju0o
BO3MOKHBIM 00pa3oM (Ha ecTeCTBEHHOM, MATeMaTH4YeCKOM HJIM JIOTHYeCKOM fi3biKe, B
BH/JE CXeMbl, PHUCYHKAa WJIH JIOOBIM [PYIMM CIOCO00M) AJsl pa3pelieHHsi KOTOPOil
HEe00X0AMMBbI TOJILKO NPABUJIbHbIE (JIOTHYECKHE) PacCyKIAeHH.
B ocHoBe Jormyeckd NPABHJIBHOIO MBINUICHHS JIesKAT JIOTHYECKHE 3aKOHBI.

PaccykaaTh JJOTHYHO — 3HAYUT PaccyKIaTh B COOTBETCTBUM C 3aKOHAMMU JIOTHUKH.
Hanpumep: (pemmre ycTHO 3a1a4y)
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B kop3une nexar 5 s010k. Bompoc: kak pa3nenuTs 3TH S0JIOKH MEXIY MATHIO JIEBOUYKAMH,
YTOOBI KaXJOW JIEBOYKE JOCTAIOCh MO OJHOMY SIOJIOKY M YTOOBI OJHO SOJOKO OCTajioch B
KOp3HHE.
OtBeT: HaIO J1aTh YETBIPEM JI€BOYKAM I0 s0JOKY, a MATOM JEeBOYKE - OCTaBlIeecs S0JIO0KO
BMECTE C KOP3UHOM.

Ha mpakTtuke He Bcerna ymaércs ObICTPO HAWTHU CIOCOO PELICHUS U caMH 3ajadyd He
Bceria ObIBAIOT MPOCTHIMH. YTOOBI HAYYHTHCS PEIIATh HAJ0 3HATH AJITOPUTM PEIICHHUS 3a/1a4.

OcHoBHbIE ITANbI pellIeHus JOTHYeCKHX 3a/1a4

1 ’man — ananu3 ycinoBus 3anauyu. [lomyuuB 3amady, mepBoe, YTO HYKHO CHENaTh, 3TO
pa3o0paThCs B TOM, YTO 3TO 3a 3aj]aya, KaKOBBI €€ yCJIOBHUS, B UYEM COCTOST €€ TpeOOoBaHus, T.C.
IIPOBECTH AaHAIMU3 3a/ladyd. OTOT AHAJIM3 M COCTAaBIsE€T MEPBBIM 3Tal Ipolecca pelIeHUs
3aa4r. A HE0OXOUM OH I TOrO YTOOBI MOHSATH OOIIYI0 CHUTYaIlMI0, OMMCAHHYIO B 3ajade.
2 man — cxematuyeckas 3amuch 3a1aun. AHAIU3 3a7]a4d CleAyeT Kak-To 0pOpPMUTb, 3arucaTh,
JUISL 3TOTO MCIIOJIb3YIOTCS Pa3HOr0 poJia CXEMAaTUYECKHE 3allMCH 3a/ad, [MOCTPOEHHE KOTOPBIX
COCTaBIISIET BTOPOM dTal Mpolecca petieHus. A 3To sl TOrO YTOObI BBIICTUTH B 3a]jaue JaHHbIS
M MCKOMbBIE, a B 3ajJade Ha JIOKAa3aTe€IbCTBO - TIIOCBUIKM U  3aKJIKYeHHUS.
3 aman — nouck crnocoba perieHus 3aadyd. AHaIU3 337a4d U MOCTPOCHHE €€ CXEMaTUYEeCKOU
3alUCU HEOOXOJMMBI TJIABHBIM 00pa3oM Jisi TOro, 4yToObl HAWTH CHOCOO pEIICHHs JTaHHOU
3agaun. llouck sToro cmocoba sIBISIETCS TPETHUM AdTamoM mporecca pemieHus. CocTaBieHue
IUIaHA pEelIeHUs 3ajauu, [0XKaIyH, SBJISETCS IVIaBHBIM 1IarOM Ha MyTH ee pemieHus. [IpaBuibHO
COCTABJICHHBIM IUIAH PEIICHMs] 3a/Jayd I[OYTH TapaHTUpPyeT MpaBuibHOEe ee peuieHue. Ho
COCTaBJIEHHME  IUJIaHA  MOXKET  OKa3aTbCsl  CIOXKHBIM W JUIMTENBHBIM  IIPOLECCOM.
4 3man — ocyuiecTBIeHHe perieHus 3aaauu. Korga cnoco0 pemeHus 3aaun HailJieH, ero HyXHO
ocyliecTBUTh. Pemias 3agady, mpoBepsiiTe Ka bl CBOM 11ar, yOeKJanTech, YTO OH COBEpIIEH
npaBuibHO. HBIMU clIOBaMU, HYKHO JI0Ka3bIBaTh MPABWIBHOCTh Kaxkaoro mara. MHorga npu
peau3aluy 1njaaHa 3aMEHUTE TEPMUHBI U CUMBOJIbI UX ONpE/ICIeHUSIMH.

IIpu pemeHun HEKOTOPBIX 32424 MOMOraer coser: ""BocnoJb3yiiTech CBOMCTBAMM TAHHBIX
B YCJI0BHH 00beKTOB" .
5 9man — 3anuch OTBETa. DTOT Tl BKIOYAET B C€0s1 TPU OYEHb BAKHBIX MOMEHTA:

e TIpOBEpKa pelleHus 3ahadu (Iocjie TOro Kak pelIeHUE OCYIIECTBICHO HEO0OXOANMO
yOeaUThCs, YTO ATO pelIeHUe MPAaBUIIBHOE, YTO OHO YJIOBJIETBOPSIET BCEM TPEOOBaHMSIM
3a/1a4n);

e HCCIeZIOBaHME 3a7auM (HEOOXOIUMO elle pa3 MPOM3BECTH HCCIEOBaHUE 3a/aud, a
MMEHHO YCTaHOBUTH, MIPU KAKHUX YCJIOBMSIX 3a/aya UMEET PElIeHUE U MPUTOM, CKOJIBKO
pa3IMYHBIX PEHIEHUI B KaXXJIOM OTAEIbHOM CJydyae; MpHU KaKUX YCIOBHSAX 3ajada
BOOOIIIE HE UMEET PEIICHUS U T.1I.)

e (opmupoBaHuE OTBETA 3aa4H.

CeroJiHsi MBI PEUIMM HECKOJIBKO 3a/1ay pa3HbIMH criocobamu. OTKpOWTe KapTOUKHU C 3aJaHUSIMU
(CM. IpHIIOKEHHE 1)

MeToabl penieHus 3a1a4:

1. Mertoa paccy:KaeHui
OcHoBHasi mjaesi MeTO/A: IMOCIEIOBATEIbHO TIPOBOAS PACCYXKIECHUS TI0 COJAEPKAHUIO U
YCJIOBHIO 3a7[a4M CHAEJIaTh MPaBUJIBHBIN BBIBOJ. DTUM CIIOCOOOM OOBIYHO PEIIAIOT HECIIOXKHBIC
JIOTUYCCKHE 3aJauU.

B Meronuke paccykIeHU NpU pELIEHUH 3a]a4 [TOMOTal0T: YEpPTEKH, KPaTKUE 3alllCH, YMEHHE
BbIOMpaTh MH(POPMAIIMIO, YMEHHE [10JIb30BaThCs IPaBUIIOM Mepedopa.
3amaua Ne 1.

Bamum, Cepreit m Muxauwn wu3ydaloT pa3IdyHble HHOCTPAHHBIEC SI3BIKU:
KUATaCKui, smoHCKUil 1 apabckuii. Ha Bompoc, kakoi s3bIK M3ydaeT KakJIbIi
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U3 HUX, OJIUH OTBeTWI: "BamuMm uzydaer kuraiickuid, Cepreil He U3y4yaeT KUTalckuil, a Muxaun

HEe wu3ydaeT apabckwmii". BmocmencTBum BBIICHUIOCH, YTO B 3TOM OTBETE TOJBKO OJHO

YTBEPIKJICHHUE BEPHO, a IBA APYTrUX J0KHBI. Kakoi sI3pIK M3ydaeT KaKIbli U3 MOJIOIBIX JTFOJICH?

Pemenne: Nmeercsa Tpu yrBepxkaeHus. Ecim BepHO mepBoe yTBEpKIEHHUE, TO BEPHO U BTOPOE,

TaK KaK IOHOIIU M3Y4alOT Pa3HbI€ SI3bIKU. DTO MPOTUBOPEUUT YCIOBHIO 33a4d, TO3TOMY IIEPBOE

YTBEp)KJICHHE JIO)KHO. Eciu BEpHO BTOpOE YTBEpXKIACHHE, TO MEPBOE M TPEThE TOJDKHBI OBITh

n0xHbl. [Ipy 3TOM nostydaercsi, 4TO HUKTO HE U3y4aeT KUTAUCKUI. DTO MPOTUBOPEUYUT YCIOBUIO,

MIOATOMY BTOPOE YTBEPKICHHUE TOXKE J0KHO. OCTAaeTCA CUMTATh BEPHBIM TPEThE YTBEPIKICHUE, a

nepBoe M BTOpoe - JIOkKHBIMH. CrenoBarenbHO, BaguM He u3y4yaeT KUTAMCKUN, KUTAMCKUN

n3ydaet Ceprei.

OtBet: Cepreit u3yyaer KUTaUCKUN SI3bIK, MUXaWII - SIOHCKHH, Bagum - apaOcKuid.

3amaua Ne 2. B noesake nsatepo apysei - AutoH, bopuc, Baguwm, Jluma u ['puiia, 3HaKOMHIKCh

¢ nmonytuuiei. OHU MPEUIOKIWIH e 0TrajaTh ux GaMuwIny, TPUIEM KaKIbIH U3 HUX BBICKA3all

OJIHO UCTUHHOE U OJIHO JIOKHOE YTBEPKICHUE:

Huma ckazam: "Mos damwmius - MumuH, a damunus bopuca - XoxioB". AHTOH CKa3al:

"MutuH - 310 Most pamuus, a pamunus Baguma - benkun". bopuc ckazan: "®amunusa Baguma

- Tuxonos, a Most hamumst - Mumua". Baaum ckazan: "Mos pamunus - benkun, a dhaMuaus

['pumm - Yexos". I'puma ckazain: "Jla, Mmost hamuust Uexos, a pamuius AHTOHA - TUXOHOB".

Kakyro (haMHIIMI0O HOCUT KaXKIbIi U3 apy3eii?

Pemenne: O603HaunM nMeHa u ¢pamunuu 3araaBHeiMu OykBamu. Hanpumep: Ab, rie OykBel A

1 b cOOTBETCTBYIOT HaYaIbHBIM OYKBaM UMEHH U (paMUJIHH.

3adukcupyeM BbICKa3bIBaHHS KaXIOTO U3 APY3eil:

* JIM u BX;

* AM u BBb;

* BT u BM;

*Bbull;

*IHYuAT.

Honyctum cHauana, yto uctuHHo JIM. Ho, eciu uctunno JIM, to y AntoHa u y bopuca

JOJDKHBI ObITh Apyrue pamwmmmm, 3Hauutr AM u BM noxuo. Ho eciu AM u BM noxHsl, TO

noJpkHbI Ob1Th HcTHHHBI BB 1 BT, Ho BB 1 BT 01HOBpeMeHHO NCTHHHBIMU OBITH HE MOTYT.

3HauuT, OCTaeTcs apyroil ciydail: uctuHHo bX. OTOT ciiydail TpUBOAMT K IIETIOYKE

ymo3zakiaoueHuit: bX ncruano bM noxno BT uctunno AT noxuo I'Y uctunno Bb noxno AM

HCTUHHO.

Otser: bopuc - XoxnoB, Bagum - Tuxonos, I'puma - YexoB, AHTOH -MuiuH, /{luma - benakuH.
2. Meton Tadauig

OcHoBHasi maess Meroaa: [Ipy wucnonb3oBaHMM JAHHOTO CIloco0a IJIaBHOE — TMOCTPOUTH
TaOJUIly, CTPOKH KOTOPOI COOTBETCTBYIOT 3JIEMEHTaM OJIHOTO M3 PacCMaTpPHBAEeMbIX B 3ajaue
MHOECTB, a CTOJIOLIBI — 3JIeMEHTaM JIPYyroro.

YacTo npu pelieHnn JOTHYECKUX 3a/1a4 UCIOIb3YIOT TaOIHUIbI, B CBSI3U C TEM, YTO 331a4l MOTYT
COJZIepXkKaTh MHOTO YCIIOBH, KOTOPBIE BCE Cpa3y TPYIHO yAepKaTh B royiose. [loaromy ydeHnkn
JOJDKHBI COCTaBUTh Tabuuily. OHa cOCTaBisieTCs NMPU BHUMATEIbHOM IMPOYTEHUH U aHaAIN3e
YCIIOBUU 3a/1ayd, MOCJE Yero BCs cojaepkamasics HHPopMalus B 3anade OToOpaxkaeTcs B
tabmuie. Takass oOpaOoTka ycnoBHMs JaHHBIX 337aydl 3HAUYUTENBHO OOJIErdaeT ee pelleHue, a
WHOTJa SIBJSIETCS €MHCTBEHHBIM CIIOCOOOM perieHus. Tabiuibl HE TOJBKO IO3BOJSIOT
HaIJIHO IIPEACTABUTD YCIOBUE 33/1a4d WIM €€ OTBET, HO B 3HAYUTEIbHOU CTEIIEHU ITOMOTar0T
JienaTh NPAaBWIbHBIEC JOTUYECKHE BBIBOJIBI B XO/1€ PELICHUS 33/1a4U.

3amaua Ne 3: B kakux kBapTHpax *KUBYT KOTATA?

B kBaptupax Ne 1, 2, 3 xuByT Tpu KOTE€HKaA - Oenbli, U€pHbIN, pbikuid. B kBapTupax Ne 1 u 2
JKUBYT HE YEPHBIE KOTATA. benblil KoTEHOK ®KUBET He B kBapTupe Ne 1. B kakoi kBapTHpe, )KUBET
KAaKON KOTEHOK?



Kro, I'ne? 1 2 3

b - + -

q - - +

P + - -

Pemenue: 1. Tak xak 4€pHbII KOTEHOK HE KUBET B KBapTHpax Ne 1 1 2 ( 110 yCIOBHUIO ), 3HAYHUT,
4EpHbIN KUBET B KBapTUpE No 3.
2. Tak kak 4€pHbIi )XUBET B kBapTHpe Ne 3 ( 110 T0Ka3aTeNbCTBY ), 3HAUUT OCJIBIA M PHDKUMA HE
JKUBYT B KBapTupe Ne 3.
3. Tak xak OenbIii KOTEHOK He KUBET B kBapTupe Ne 1 ( mo ycinoBuro ) u He B kBapTupe Ne 3 (1o
JIOKa3aTeIIbCTBY ), 3HAYUT, OCIIbIi KUBET - B No 2.
4. Tak xak Oenblit )kUBET - B No2 ( 110 10Ka3aTeIbCTBY ), 3HAYHT, PhKUM HE KUBET - B No2.
5. Tak kak pepKui He KUBET - B Ne2 u 3(110 J0Ka3aTeIbCTBY ), 3HAUUT, PhDKUM KUBET No 1.
OrBet: Gemnbiii KUBET B kBapTUpe No 2, u€pHbiif - B Ne 3, ppokuii - B Ne 1 .
3agaua Ne 4: K10 ecTh KTO? B 01HOM J10ME KMBYT TP TOBapulla - IIKOJIbHUKHU bopst, Bacs u
JumMma.
OnuH 3 HUX urpaetr B (hyTOOIBHON KOMaHHE, APYrod MUIIET CTUXH, & TPETUH JIydIle CBOUX
z[py3eI/1 UTPAET B IAXMATHI.
aﬁ W3BectHO, uto: 1) Bacun npyr ¢ oropuenueM ckaszan: «Buepa st He cymen peanu3oBarb
W% TEHaJIbTH»; 2) ToBapuil modsTa ckazan: « [uma! Hammcan Obl ThI CTUX W ISl Hallen
-~ ¢byT6onpHON KOMaHaBY. HazoBuTe nmeHa (yrOonucta, mosTa u maxMaTHCTa.
B Pemenme: I3 ycinoBus (1) BumHo, uto Bacs He sBasercs (yrOosimcToMm,
a u3 ycious (2), yto duma - modsT u, 3HauuT, He ¢Gyroomuct. [lomyunmm: Bops -
o ¢byroonuct, Jluma - most, Bacs - maxmaruct. Kak Bunute, Bc€ oueHb npocro. Hamo
' TOJIbKO BHUMATEJIbHO aHAJIM3UPOBATh YCIOBUE U JI€TaTh IPABUIbHBIE BHIBOIBL.
@ Orter: bops - pyrdonuct, luma - noat, Bacs - maxmaTHcT.
3. Meroa rpagos

CrnoBo «rpad» B MaTeMaTHUECKON JIUTEpaType MOSIBUIIOCH COBceM HelaBHO. [TonsaTue
rpada ucnosib3yeTcsl He TOJIbKO B MaTEMaTHKE, HO U B TEXHUKE U JIaXKe B IOBCEAHEBHON
JKU3HU TI0J1 Pa3HBIMU Ha3BaHUSMHU — CXEMa, TharpaMmma.

Oco6eHHO 00JIBIITYIO TTOMOIIB Tpadbl OKA3bIBAIOT MPU PEIICHUH JIOTUUECKUX 3a/1a4.
[Tpencrassis n3yyaemMble 00BEKTHI B HATTISIIHON opme, «Tpadbl» TOMOTarOT IepKaTh B
aMsATH MHOTOYHUCIIEHHbIE (DAaKThI, COAepKaIIUecs B YCIIOBUY 3ajjaul, yCTaHABIMBATh
CBSI3b MEXKIY HUMU.

OcHoBHasi uaest meroaa: [Ipu ncrosnp30BaHUM JAHHOTO CIIOCOOA IJIABHOE —

MOCTPOUTD 2pagh — 3TO COBOKYIHOCTb OOBEKTOB CO CBS3IMHU MEX1y HUMHU. OOBEKTHI
MIPEJICTaBIISIFOTCS KaK BEPIIMHBI, WU Y3716l Fpada (OHM 0003HaYar0TCsl TOYKaMH ), a CBA3H
— Kak ayru, win péopa. YoTpeOsito CIUIOMIHYIO WM IITPUXOBYIO TIMHUH, WU JIMHUU
CO CTpENIKaMHU.

3agauya Ne 5: Mexay miiaHeTaMu BBEIEHO KOCMHUECKOE COOOIIEHHE IO CIICAYIOIINM
mapupyram: 3-K, I1-B, 3-I1, I1-K, K-B, ¥-M, M-C, C-1O, I0-M, M-VY. MoxHo 11
Joopathes ¢ 3 1o M?

Pemenue: CoctaBum cxemy-rpad MapuipyToB:

K Mg BuiuM, 4T0 OT 3 10 M mobpaThest
HEbB3.
OTBeT: HEb3S.




3agauya Ne 6: B xade BcTpeTminch Tpu Apyra: ckyiabntop benos, ckpumay YepHOB U XyT0KHUK
PrrKoOB. «3ameyarenbHO, YTO Y OAHOTO U3 Hac Oelnble, y IPYroro YepHble ,a y TPEThEro pPbhKUE
BOJIOCHI, HO HU Y KOT'O IIBET BOJIOC HE COOTBETCTBYET (haMUIIHH»,-3aMETHUI YEPHOBOJIOCHIH. «ThI
paB»,- ckasan benos. Kakoro nsera BOJI0CH y XyI0KHHKA.
Pemenne: «Hu y Koro mseT BoJioc He COOTBETCTBYET (PaMUIIMI 3aMETHII YePHOBOJOCKHINA. « bl
npaB»,- ckazan benoB. 3nauut benoB He dYepHOBOJOCHIH. bernoB MoxkeT OBITh TOJBKO
pbiKeBOIOCHIM. UepHOB OernbiM, a PeikoB ué€pHbiM. Tak Kak XyJZ0)KHUKOM sBiIseTcsl PBIKOB, a OH
YEPHOBOJIOC, UMEEM OTBET.
OTBeT: Xy10KHUK YEPHOBOJIOC

4., Metoa kpyroB Jiijiepa.
OcHoBHasi uaes Meroaa: 3agauu, B KOTOPHIX TpeOyeTcs HAWTH HEKOTOpOE IepecedeHne

MHO>KECTB WIH ux o0BbeIMHEeHuE, coOmronas yCIIOBUS 3a/1a4H.
Kpyru Diinepa — reomeTpudeckasi CXxema, ¢ TOMOIIBI0 KOTOPOH MOKHO H300pa3uTh OTHOIICHUS
MEXY MOJIMHO’KECTBAMH, JUISE HaTrJIsHOTO MIPE/ICTaBICHHUS.

Meton Ditnepa sBISETCS HE3aMEHUMBIM IIPH PEIICHUH HEKOTOPBIX 3a/ad, a TaK)Ke YIPOIIaeT
paccyxaenus. OTHaKO MPEXkKE YeM MPUCTYIUTh K PEIICHUIO 3a]1a4H, HY)KHO TIPOaHATU3UPOBAThH
ycrmoBue. MHorma ¢ momomiplo  apuMETHYECKUX JICWCTBUW PEIIMTh  3a7ady  Jierde.
3agaua Ne 7: PeGsita U3 Hamiero kiacca Jro0AT MOpokeHHoe. M3BecTHO, 4uto 15 pebsar molsr
mokosiaguaoe, 11 — mmomoup, U3 HUX 6 MOOAT M MIOKOJAgHOE U TUIOMOUP. CKOJIBKO YE€IOBEK
JT00ST TII0MOUp?

Pemienue: UeptrM J1Ba MHOXKECTBA CIICAYIOIIUM 0OOpa3oM: 6 YEIOBEK, KOTOpBIC JIIOOIT U

IIOKOJIaTHOE U IIOMOUD, IOMeIaeM B IepeceycHue MHOJKECTB.

15 - 6 = 9 —  dYejoBeK, KOTOpble  JIOOAT  TOJBKO  IIOKOJIAJHOE.

11 - 6 = 5 - YCIIOBEK, KOTOpEIC 00T TOJBKO ILIOMOUp
Otser: 5 YEJI0BEK JTFOOST TOJIBKO I0MOup

3agaya Ne 8: PeOsta Hamero kiacca MMEIOT BO3MOYKHOCTH IOCELIATh TPU

(akyabTaTHBA: IO PUCOBAHUIO, 110 JUTEpAType U MO MaTeMaTuke. MI3BeCTHO, 4TO 6 yenoBeK U3
KJIacca MoCenaeT TOJIbKO MaTeMaTHKy, 2 — TOJIBKO PUCOBAaHUE, 5 — TOJBKO JUTEpaTypy. ToIbKO
MaTeMaTHKy ¥ PUCOBAaHHME MOCEIIAeT 3 yelloBeKa, pUCOBaHUE U JUTeparypy — 4, MaTeMaTUKy U
autepatypy — 2. OMH 4enoBeK U3 Kiiacca rnocemniaer Bce Tpu (dakynbratuba. Haitu:

1. Ckonbko Bcero yenoBek B kiacce?

2. CKOJIBKO YeIIOBEK MOCeIaeT pUCOBaHKE?

3. CKOJBKO YeNIOBEK MOCelaeT MaTeMaTUuKy?

FHCOBAHIE
MATZMATHEA

IlvcemamwT ToABKD axyIBIATHE Do [ 3
JIHTEp aTypE

TIo cemarT ToIBKO MATEMATHEY

TIocemarmT ToABKO PpHCOBAHEE

Mocemarr 2 paxyIpTaTHEL

Iocemarr Bee 3 hakyasTarHEa P —

Pemenue: 1)CHavana oTMeTuM Bce oOsacTh Ha kpyrax. Ha cxeme BuAWM, 4TO IJisi OTBETAa Ha
NIEPBBIN BOIPOC HY>KHO CJIOKUTH BCE YHMCIIA!

6+2+5+3+4+2+1=23 (Bcero 4egoBEK B KJ1acce)

2) [ocematot pucoBanue (CKiIaapiBaeM 4 4ncia, BXOISAIUX B KPYT):

2+3+4+1=10

3) IlocemaroT MaTeMaTUKy


http://logika.vobrazovanie.ru/index.php?link=eyler.html&&a=kr_e.html

6+3+1+2=12
Oteert: 23-Bcero, 10-pucoBanue, 12-maTremaTuka
Peduiexcusi (Ha 10cKke He3aKOHYEHHbIE (ppa3bl)
CErOHS s y3Hal. ..
OBLIO UHTEPECHO. ..
OBLIO TPY/IHO. ..
s BBIIIOJIHSUT 3a/1aHUS. . .
s MOHSUI, YUTO. ..
TENepb g MOTy...
s TOYYBCTBOBAJI, UTO. ..
s IpuoOpe. ..
S HAy4uiICs. ..
. Y MEHs IIOJIy4nyIoCh ...
. 51 CMOT.....
. 51 TONpoOYyIo. ..
. MEHS YIUBUIIO. ..
. YPOK JaJl MHE IS )KU3HH. . .
15. MHe 3aX0TemnoCh. ..
Ecnu 6v1 xomume nayuumoca niaagams, mo cmeno éxooume 6 600y, a eciu Xomume
Hayuumoca peuwiams 3adauu, mo pewiaiime ux!
. Iloiia

CoNoO~WNE

O Y
~AWNEO

BriBoa:

VcTrHa 1 0OrvKa B3aMMOCBS3aHbI, T03TOMY 3HAUEHHUE JJOTUKH HEBO3MOXKHO MEPEOICHUTD.
Jlornka mOMOTaeT JO0Ka3blBaTh HMCTHHHBIC CYXICHHS W ONpPOBEPraTh JIOKHBIC, OHA YYUT
MBICITUTh YETKO, JTAKOHHYHO, MpaBWIbHO. Jlormka Hy)KHa BCeM JIOISM, paOOTHUKAM CaMbIX
pa3IMYHBIX TPOPECCHH.

Kak mpaBuiio, 3agauy MOXXHO pEIIMTh HECKONbKUMHU crocobamu. YUToObl BbIOpaTh Hambomee
npocToi U A3(PPEKTUBHBIN CIOCOO ISl KaXKI0W KOHKPETHOM 3a/1auu, HEOOXO0IUMMO 3HATh BCE ITH
crocoObl. M3BECTHO MHOXECTBO Pa3NUYHBIX CHOCOOOB pEUICHUS JOTHYECKUX 3ajad. MBI
paccMOTpeln TOJIBKO HEKOTOphle U3 HUX. CyIIeCTBYIOT €llé MeTO]l MaTeMaTUUeCKOTro OUIIbApAa,
METOJ OJIOK-CXeM u mp.
[To3HAKOMUBIINCH C Pa3HBIMH BUJAMH JIOTHYSCKUX 3aJa4 W METOJaMH HX PEIICHUS, BBI
CMOJKETEe TIONyYeHHBbIC 3HAHWS MPUMEHUTH B CBOCH Y4eOHOU JeATeIhbHOCTH, CaMOCTOSITENBLHO
BBIOpaTh TOT WJIM WHOH METOJI PEIICHHS 3ajadd, MPUMEHUTh U3YYCHHBIC METOJBI K PEIICHUIO
poOIeMbI B peasbHOI CUTYaIlUH.
Ilenb w 3amaun  paboOTHI, KOTOpbIE OBUIM TIOCTaBJIEHbBl B CaMOM Hayaje, pELIEHBI.
Ha, cymectByeT MHOTO CHOCOOOB peIIeHHs pa3IU4yHBIX JOTHYeckux 3amanuil. Ho, k
COKaJICHHIO, PEIICHUE WX BCEX HE MOXET OBITh CBEIEHO K KaKOMY-HHOYIb OJHOMY METONY,
npuroaHomy Becerna. [losTomy y Bac Bcerna ecTh mpaBo BeIOOpa.

J1/3 pernTh 4eThIpe 3a1auu JIF0OBIM ClIOCO00M (CM. IpuiioxkeHue 1)

Crmcok auTepaTypsl

1. CesprokoB I1.®. [loaroToBka K pemIeHUIO OJMMIIMAIHBIX 3a/a4 MO0 MareMaTuke — M.:
Wnekca, 2007.

babunckas U. JI. 3agaun matematudeckunx onummnuaa /Mocksa: Hayka 1975.

Mansues FO.H., Caxxenkos A.H, Onumnuagneie 3a1auu no Marematuke; bapuayn 1994.
['opbaueB, H.B. COopHHMK oOmUMMNMAgHBIX 3a7ady IO MaremMaruke— MockBa:
IIpocsemenue, 2004.

5. MATEMATUKA: HurenekryanbHble MapadoHbl, TypHUpbI, O0ou; Mocksa, «llepBoe
ceHTsA0ps», 2004

o


https://www.uchmet.ru/library/material/163302/99636/%D0%94%D0%BE%D0%BC%D0%B0%D1%88%D0%BD%D0%B5%D0%B5%20%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5.doc

6. Menpuukos, O. W. 3anumaTensHble 3a1auu no teopun rpados / O. M. MenbHUKOB. —
MH.: TerpaCucremc, 2001.
7. Maperun, U. ®. 3amaun wa cmekanky / M. @. Hlapeirun, A. B. IlleBkun. — M.:
IIpocsemenue, 2003.
NHTepHeT-HCTOYHUKH
Hcrounnk: 0zd.ruymatematika/metody resheniya...zadach i.html
Wcrounuk: http://5fan.ru/wievjob.php?id=96
Ucrounuk: http://5fan.ru/wievjob.php?id=96

3ansaTue 7- ¢peBpmib

Hueapuanm om  namunckozo invarians, 6  pooumenvHom  nadedce invariantis  —

HeusmeHawwuica. boin  66edén  amenutickum  mamemamuxom  Joceumcom  lcozegpom
Cunveecmpom (03/11/1814 — 15/3/1897) 6 1851 200y.

Hneapuanmom HEKOTOPOIro HD606Da3OBaHI/I$I Ha3bIBACTCS BEJIMYMHA WJHM _CBOWCTBO, HE

U3MCHAIOMICCCA  IPH ~ 3TOM HD606Da3OBaHI/II/I. B kauecTtBe HHBApHaHTa 4Yale  BCCIo

paccMaTpUBAIOTCSl YETHOCTh (HEYETHOCTb) M OCTATOK OT JEJICHHsI, XOTS BCTPEUAOTCS U ApYyrHe
CTaHJapTHbIC HHBAPUAHTHI: IEPECTAHOBKH; PACKIAAKU U T. 1. [IpuyeM, npuMeHeHne YeTHOCTH -
0JlHa U3 HauboJee YacTo BCTPEUAIOIIMXCS UAEH NP PEIIeHUH OJIMMITMAAHBIX 3a/1a4.

Chopmynmupyem Hambojee BaKHbIE YTBEPXKIEHHUS, Ha KOTOPBHIX OCHOBAHO MPHUMEHEHHUE ITOU
1501 (15 8

1. YeTHOCTH CYMMbI HCCKOJIBKHX TIICJIbIX YHCCI COBIAAACT C YCTHOCTBHO KOJMYCCTBA
HCYCTHBLIX CJIaraCMbIX;

2. 3HaK IMPOU3BCACHUA HECKOJIbKUX (OTJ'II/I‘-IHBIX OoT Hy.J'I}I) qucell onpeacisieTCd 4Y€THOCThIO
KOJIMYCCTBA OTPHULATCIIBHBIX COMHOKHUTEIEH.

Bo3mo:knbie BapuanTthl | IIpumep
H+H=Y 3+5=8
Yy+4=4 4+6=10
H+4Y=H 5+4=9
HxH=H 3x5=15
Ux4Y=4Y 4x6=24
Hx4Y=Y 5x4=20



http://www.0zd.ru/
http://www.0zd.ru/matematika/metody_resheniya_logicheskix_zadach_i.html
http://5fan.ru/wievjob.php?id=96
http://5fan.ru/wievjob.php?id=96

Pabora ¢ yuuresem:

1. Ha nocke 3anucano 15 ymncen: 8 nyJseit m 7 exunun. Bam npennaraercsa 14 pas noapsia
BBINIOJIHUTH TAKYIO ONE€PALMIO: 3a4ePKHYTH JI00bIe IBa YNCJIA H €CJIH OHH OIMHAKOBbIE, TO
AONMMIIHUTE K OCTABIIMMCH YHCJIAM HYJb, a e€CJd pa3Hble, TO eauHuny. Kakoe 4duciio
ocTaHeTcs Ha Jocke?

PEINIEHUE:

Cymma 15 ucxoaHbIX yucen paBHa 7. 7 - 4MCIO - HeUYeTHOe. PaccMOTpuM, Kakasi cyMMa 4ucen
OyIeT Moiy4arbCs IIOCJIE€ BBIMNOJIHEHHsS onepauud. Eciu BeluepkHEM 2 HYyJs, TO ToOcie
JIOTIUChIBAaHUSL HYJsSI Ha Jocke Oymer 7 Hyned u 7 emunami. Cymma stux 14 uucen Oyner
HeuyeTHas. Eciau BeluepkHEM 2 €IMHHIIBI, TO HA JOCKE OCTAHETCS MOCJe JOMUCHIBAaHUS HYIS 9
Hyned u 5 eaqunun. Cymma aaHHbiX 14 uucen Oyzner HeueTHo#l. HakoHnel, BeluepkuBas HyJIb U
€IMHUILY ¥ TIPUITUCHIBAST €UHUILY, MBI TIOJTYyYUM Ha JOCKe 7 HyJied U 7 €IMHUILl, CyMMa KOTOPBIX
CHOBA SIBJISIETCS HEYETHBIM YHCIIOM.

1 BapuaHT | 2 BapuaHt | 3 BapuaHT
Bup yucna “O7 [ “1” [ “0” | “1” | “0” | “1”
bruto 8 7 8 7 8 7
CymmMma Bcex uucen | 7 7 7
Boruepknynu -2 -10]-1 -2
Honucanu 1 1 1
Crano 7 7 7 7 9 3)
CymmMma Bcex uucen | 7 7 5
KonuuectBo uncen | 14 14 14

Umo aensemca uHeapuaHmom 6 OAHHOM cayuae?

Takum 00pa3om, MBI 3aMedaeM, YTO IOCJIE€ BBIMOJHEHHUS JAHHOW Oreparuu mojydaercs Ha |
YHUCIIO HA JOCKE MEHBIIIE, MPUYEM CYMMa OCTABIIUXCS YHCEI BCE BpeMs OCTAETCsl HEUETHOM. Tak
kak 1 — HeyéTHoe umcio, a 0 — 4€THOe, TO Ha JIOCKE MOCJE BBINOJHEHUA 14 pa3 yka3zaHHOMU
onepalnuy nojy4aeTcsi HeU€THOe 4ncio 1.

2. Ha muiockocTu pacnosiosxkeHo 13 mecrepeHok, coelMHEHHbIX M0 Henoyke. Moryr Jiu Bce
1IeCTePEeHKH BPalaThCsl O/THOBPEMEHHO? A ecJiu mecTepeHok 14?



PEIIEHHUE: Tlycth mepBasi IIECTEPEHKA BpallaeTcsl MO YacOBOW CTpEJKe, Torjga BToOpas -
MIPOTUB YaCOBOW CTPEJIKH, TPEThS - MO 4acOBOU cTpesike U T. A. [lomyuum, 4To aBEHauarTas
OyJeT BpamarhCsi IPOTUB YACOBOM CTPENKH, a TPUHAALATAs - 10 YaCOBOM CTpEJIKE.

la |(2-9 |3-a |49 |54 |6-9 |7-9 |8sa |9-a |10- |11-9 | 12-a | 13-a | 14-

A A

Umo aensemca uneapuanmom 6 OAHHOM ciyuae?

3HAuuT, NepBas JOJDKHA BpallaTbCsi IPOTHUB YAaCOBOM, YTO IPOTUBOPEYUT TOMY, YTO OHA
Bpalaercss mo yacoBoil crpenke. I[Toatomy, Bce 13 mecrepeHOK BpamaTbCsi OJHOBPEMEHHO He
MOTyYT. A BOT 14 yxe MOTyT.

BAIBO/]. Yacto npu penieHny mog00HOT0 poja 3a71a4 BAXKHO HAWTH YEPEIYIOUTUEecs 00bEKThI.

3. Bce KOCTSIIKU JOMHHO BbLIOKeHbI B 1enb. Ha ogHOM KOHIle Ienu oka3ajoch 3
ouka. CKOJBbKO Ha IPYyroM KoHIie?

PEHIEHUE: paccmompum Kocmawku 0OMUHo ux 28:

3amemum, umo “07 - 8§ wmyk, “1” - 8§ wmyk u m.0., mo ecmov wémHnoe yucio, a 3Ha4uUm,
KAdiCOOMY YUCTY COOMBEMCMEYyem NapHoe emy Yucio.

Ymo aenaemcsa UHBAPUAHMOM 6 OAHHOM cyuae? (napHocmy)

Tak kak Ipr UIrp€ B IOMUHO B €M OHU AOJIKHBI pacIiojaraTtbCda napamu, ToO Ha ApyroM KOHIIC
uenu Oyaer 3 ouka.

P.S:
Bcero koctsiiek ¢ Tpoikon Ha KOHIE 7:
0-3, 1-3, 2-3, 3-3, 4-3, 5-3, 6-3.

Kocramxka 3-3 umeer “Tpoiiky” Ha o0oux koHIax. be3 Hee ocraercs 6 kocTsmek. Tak kak npu
Urpe B JOMMHO B LIENIM OHM JIOJKHBI pacIojlarathcs apamu, TO Ha Ipyrom KOHIle Lienu Oyner 3
0o4Ka.

BAIBO/]. llpu pelieHNH aHATOTHYHBIX 33]1a4 MOJIE3HO UHOTAa 0OBEKThI pa30UBATh HA MAPHI.

4. MoxHO JM pa3MeHAAITb KYNIOPY A0CTOMHCTBOM 50 pyOjeit ¢ moMompbio 15 moner
AocTOMHCTBOM 1 1 5 pyoaeii?

PEIIEHUE.
3amemum, umo:

15 — neuémmnoe yucno,



50 — yémmnoe,
1 u 5 — neuémnwle cracaemvle

Tak kak cymma 15 HEUETHBIX YHCEJ SIBISETCS YUCIOM HedeTHbIM, a 50 - 4yuciao 4eTHoe, TO
pasmenaTh 50 pyoseit Ha 15 moneT o 1 u 5 py0iieit HeJib3s.

4. Kpaapar 5x5 3anojHeH 4YHCJIaMH TaK, 4YTO TMpPOM3BeJeHHE YHCEJ B
Ka)XKI0il cTpPokKe oTpunareabHo. [loka3arb, 4To Halgercsi crojiden, B KOTOPOM
Nnpou3Be/ieHUe YKuces OTPULATETbHO.

PEIIEHUE: naiiném npou3BeCHUE BCEX YHUCEI B KBaIpaTe:

TaK Kak MMPOU3BEJCHUE YMCENl B OJHOW CTPOKE OTPHUIIATEIbHO, TO MPOU3BeAcHUE Bcex umcen (5
cmpok) 0ynetr otpunarenbHo. Ho ¢ npyroil cTopoHbl, IpOHM3BEACHHUE BCEX YHCET PAaBHO M
MPOU3BENICHUIO 4YHCeT B CTOJOLAx (5 cmonbyos). A Tak Kak TNPOU3BEIACHHE BCEX 4YHCEN
OTpULIATENIbHO, TO Haifjercs cTojbeln, B KOTOPOM TMPOU3BEACHHE 4YHCEN SBISETCS
OTPULIATENIbHBIM.

BbIBO/]: B 3ana4e ucnoib30Bajach Uaes — HaXO0XKJICHUE TPOU3BEACHUS YHCEI.

I1. Jsia unauBUayaIbHOM padoThI.

1. Mo:kHO Jin 10cKY pa3MepoM S5x5 3an0JHUTH IOMUHOIIKAMHU pa3Mepom 1x2?
PEINIEHUE. Het, Tak Kak 00Ilee YHCIIO KIETOK - 25 He AeauTcs Ha 2.

2. 16 KOp3UH PACHOJIOKHUIH MO KPYry. MOKHO /M B HHUX PACHOJIOXHTHL S5 ap0y30B Tak,
4YTOOBI KOJIMYECTBO ap0y30B B JIIOOBIX ABYX COCEJHMX KOP3MHAX OTJIMYAI0Ch HA 1?

PEINIEHUE. Ecnu yucno apOy30B B COCEAHMX KOp3MHAX OTJIMYaeTcs Ha 1, TO Xapakrep
YETHOCTH YHuClia apOy30B B 3TUX KOp3UHAX OYyAET pa3HbIM.

la|{2-9|3a|4a|59|6-a|7-1|8sa|9sa|10-g|11-a|12-9 | 13-5 | 14-a9 | 15-a | 16-1

Yy H|Y H Y H 9 H |9 H (9 H |4 ([H (94 |H

Torma 4eTHOCTH YHCIA ap6y3OB B KOp3HWHaX 6yz[eT gepeaoBaThbCs, MMO3TOMY B IMOJIOBUHC KOP3UH
6yz[eT YE€THOC YUCJIIO ap6y30B, a B ITIOJIOBUHE HCYCTHOC.

Tak Kak Y4ETHOCTh CYMMBI HECKOJBKHUX IIEJIBIX YHCEI COBHAJACT C YETHOCTHIO KOJMYSCTBA

HCYCTHLIX CJaracMbiX, TO 06H_ICC YHUCJII0 ap6y3013 B8 KOp3rWHax € YCTHBIM YUCIIOM ap6y30B B8

KOp3MHAX C HEYETHBIM YUCIIOM apOy30B OyneT yeTHbIM. [lo ycrmoBuio xe Bcero apOy3oB - 55, a
3TO HEYETHOE YKMCII0. 3HAUUT, Pa3I0KHUTh HEIb34.

OTBeT: HENB3SL.

3. Cymma 2002 HATypaJbHBIX YHCEJ - YHCJI0 HedeTHoe. KakuM 4mMcIoM: YeTHBIM WU
HEYeTHBIM SIBJISIETCS NMPOU3BeeHNEe ITUX Yucea?



PEINIEHUE:

Tak kak cymma 2002 4ucen - 4UCIIO HEYETHOE, TO YMCIIO HEYETHBIX ClIaraeMbIX - HEUeTHO. Toraa
cpenu 2002 ymcen ecTh XOTS ObI OJHO YETHOE 4Yucio. A 3HauMT, npousBenenue 2002 umcen
OyJIeT YETHBIM YUCIIOM.

OTBeT: 4€THOE YHCIIO.

4. Yuurens Hanucan Ha JTucTke Oymaru unciio 10. 25 ydeHUKOB nepeaaroT JUCTOK APYT APYTY, U
KOKIBIA MpuOaBiIsieT K 4YMCIy WIM OTHMMAeT OT HEero eQUHHIy - Kak XodeT. Moxker nu B
pe3yJbTaTe NOJIy4UuThCs ynciio 07

PEHIEHHUE. Ot npubaBieHNs WIA BBIYUTAHUS SIUHUIIBI MEHSETCS XapaKTep YETHOCTH YHCIIa.

[TosTomy, eciu 25 pa3 (heuémmnoe uucio) MEHITH XapakTep yeTHOCTH yrcia 10, To B pe3ysbrare
MOJy4UTCsl HeueTHoe yncio. CienoBarenbHo, YUcio 0 MOTyYUThCS HE MOXKET.

OTBET: HE MOXKET.

5. B Bepmmuax kyba 3ammcansl uncia 2, 0, 0, 3, 1,9, 5, 7. 3a oquH X0/ pa3peniactcs MpudOaBUTh
K YMCIaM, CTOSIIMM Ha KOHI[AX OJHOrO pedpa, OJHO W TO K€ IeJoe Yucio. MOXXHO JiH 3a
HECKOJIBKO XOJI0B MOJIYYHUTh HYJIM BO BCEX BEPIIMHAX?

PEINIEHHE. Tak kak cymMMa JaHHBIX YHCEN: YUCIO 27 - HEYETHOE, a IpHU NpUOaBICHUU JIBYX
OJIMHAKOBBIX LIEJIBIX YUCEJ YETHOCTh CYMMBI HE MEHSETCS.

Bo3Mmo:kubie BapuaHThl | I[Ipumep

H+H=4Y 27+4Y=H

U+4y=Y4 27+4=H

T.o. moNy4nuTh BCE HYJIM BO BCEX BEPIIMHAX He MOJYYHUTCH (CyMMa BOCBMHM HYJEH — 4YHCIO
YETHOE).

OTBeT: HENB3S.
II1. Inst nomamHeii padoThl.

1. KsaapaTtHas mocka 6x6 3amoiHEHa KOCTAIIKaMU AOMUHO 1x2. J[okaXuTe, YTO MOKHO
MIPOBECTH BEPTUKAIBHBIN U TOPU3OHTAIBHBIN pa3pe3 3TON TOCKH, HE TIEPECEKAIOIINNA HU
OJTHOH U3 KOCTSIIIEK JOMHUHO.

2. Ha nmocke HammMcaHO HECKOJBKO HYJIEW, €IUHMII M JBOEK. Paspemiaercs creperh JiBe
HepaBHbIE HU(PBI U BMECTO HUX HAMHUCATh OAHY HUGPY, OTIUYHYIO OT ABYX CTEpPTHIX (2
BMecTo O u 1, 1 BMecTo O u 2, 0 BMecTo | u 2. JIokaxuTe, 4TO €CIIU B pe3ybTaTe TAKUX
onepaluii Ha JOCKE OCTaHeTCs OJHa - €AMHCTBEHHas Lu(pa, TO OHAa HE 3aBHCUT OT
NOpsKa, B KOTOPOM MTPOU3BOIMINCH CTUPAHHUS.



3. Ywucna 0, 1, 2,...,9 3anmucanbl 10 KpYry. 3a OJWH XOJ pa3pemaercs MpruOaBUTh K JIBYM
COCEIHMM YHCIIaM OJIHO U TO K€ LIeJI0€ YnCca0. MOXKHO JIM 3a HECKOJIBKO XO/I0B MOJYYUTh
JIECSATh HYJEH?

Jlutreparypa

1. 1. @. apeirun, A. B. IlleBkuH. 3agaum Ha cMmekalnky. 5 — 6 ki. — I'. Mocksa, u3j.
“IIpocBemienue”, 2006 I.
2. A. @. ®apkos. ['otoBuMCcs K onuMnuaaaM rno Mmaremaruke. I'. Mocksa, uz. “Ox3zamen”, 2007
I.

3. B. A. I'yces, A. I1. KombapoB. MaremaTtnueckas pazmunka. I'. Mocksa, u3a. “IlpocBenienue”.
2005

Baok 2

IIoBTOpEHME paHEee U3YUYECHHOIO:

Hneapuanmom HEKOTOPOIro HD606Da3OBaHI/I$I Ha3bIBACTCS BEJIMYMHA WJM _CBOMCTBO, HE

HU3MCHAIOMICCCA ITPH 3TOM HDCO6D330B8.HI/II/I.

B kauyectBe HHBApHaHTa 4all¢ BCCro pacCMaTpuBarOTCA YCTHOCTDH (He‘leTHOCTL) Hn OCTAaTOK OT
ACJICHUS, XO0TA BCTPCUYAKOTCA U APYTUC CTAHAAPTHBIC MHBAPHUAHTBI: IECPCCTAHOBKH,; PACKIIAAKU U
T. II. HpI/I‘leM, OPUMCHCHUEC YCTHOCTH - OJIHA M3 HanboJee YacTo BCTPCUAIOIIMXCS MJEH IIpU

PCIICHUHU OJIMMITMAJHBIX 3aa4.

Cdopmynupyem Hambojee BaKHbIE YTBEP)KIEHHUS, Ha KOTOPBIX OCHOBAHO MPUMEHEHHE JTOMN
UOEU:

1. d4eTHOCTH CYMMBI HCCKOJIBKHX TICJIBbIX YHCCI COBIAAACT C YCTHOCTBHO KOJMUYCCTBA
HCYCTHBLIX CJIaraCMbIX;

2. 3HaK MMPOU3BCACHUA HECKOJIBKHUX (OTJ'II/ILIHHX OoT Hy.]'IH) qucel onpeaAcsi€TCd 4Y€THOCTBIO
KOJIMYCCTBA OTPHULATCIIBHBIX COMHOXHUTEIEH.

Bo3mo:xkHBIE
ITpumep
BAPHUAHTBI
+ =
H+H=Y 3 S
8
4 + 6 =
y+yY=y
10
+ =
H+4Y=H g 4




3 x5 =
HxH=H
* 15
4 x 6 =
yxy=y
x 24
5 x 4 =
Hx4=4
x 20

3apaum 11 padoThl B Kjacce

Buioenennue uacmu oowexkma.

OcHoBHas NS TaKOBa: BBIACIHUTD B KaXXJI0OM 00BEeKTE KaKyr-TO 4acCTb, B KOTOpOfI N3MCHCHHMU,
BBI3BIBACMBIC PA3PCIICHHBIMU OIICPpALIUAMUA, BBITJIAOAT 0COOEHHO ImpocCTo.

1.B Tabmune 3*3 yrioBas KieTKa 3akpaiieHa YEPHBIM I[BETOM, BCE OCTAJbHBIE — OEIBIM.
JlokakuTe, 94TO ¢ MOMOIIBIO TIEPEKPAITHBAHKS CTPOK M CTOJIOIOB HEJIb3s IOOUTHCS TOTO, YTOOBI
BCe KIETKH cranu OenbiMu. [lox mepekpamMBaHWeM CTPOKH WM CTOJOIA ITOHUMACTCS
M3MEHEHUE 1[BETA BCEX KIIETOK B CTPOKE WIIM CTOJOIIE.

Hoxaszamenvcmeso. J10CTaTOYHO TPOCIIEANTH 32 YIJIOBBIMHU KJIETKAMU.

1) 2)

luépnas u 3 Genble 1uépHas u 3 Genble

3) 4)
3 uépuble u 1 6enas 3 uépuele u 1 Genas

XapakTep 4YETHOCTH 4YMCIAa UYEPHBIX KIETOK CpPEAM YETBIPEX YIVIOBBIX HE MEHSETCS IIpU
nepeKpaluBaHusIX.

Pa3 ucxonHo onHa kieTka Oblia 4€pHOM, TO HE MOKET OKa3aThCsl TaK, YTO HE OyJaeT HU OJHOMN
YEPHOU KIIETKH.

Omeem. HEBO3MOKHO.

(132

2. B Tabnune 4*4 3naku “+” u “-” paccTaBlIeHBI TaK, KaK TOKa3aHO HA PUCYHKE.

+ |+ |- +




Pazpemaercss u3MeHHMTH 3HAK Ha MPOTUBOIOJIOXKHBIA OJHOBPEMEHHO BO BCEX KIIETKax,
PacroIOKEHHBIX B OJTHOM CTPOKE, B OJIHOM CTOJIOIE WJIM BIIOJIb MPAMOM, MapajuiebHON KaKou-
HUOYIb U3 AUaroHasei

(B yacTHOCTH, B JIFOOOHM YIJIOBOM KJeTKE). MOKHO JIM C NMOMOUIbIO 3TUX ONEpaluil MOJYyYUTb
TabJIMILY, HE COAEPIKAIYI0 HU OJHOTO MUHYca?

Pewenue.

3aMEeHUM IUIIOCBI M MuHYychbl uuciaamu | u —1. B kauecTBe WHBapuaHTa MOXHO B3ATh
IIPOM3BEICHUE YHCEJ, HAaXOIALIMXCA B KIETKaX, KOTOpblE 3alliTPUXOBaHbl Ha PUCYHKE,
IIOCKOJIBKY OHO B PE3yJbTaTe Pa3pelICeHHONW OIepaly BCE BPEMsl COXpPAHSET IePBOHAYAIbHOE
3Ha4yeHue paBHoe —1.

+1(-1

+1 +1

+1 +1

+1 | +1

HO, 3HAYUT, CPCAU 3aAlUTPUXOBAHHBIX YHUCCII BCCraa 6YI[CT OCTaBaTbCA —1, CJICa0BATCIILHO,
MOJIYYUTb Ta6J'H/II_Iy, HC COACPIKAIYIO HU OJHOT'O MHUHYCA, HCJIb34.

Omeem: HENBL34L.

IlepecTaHOBKM

3.Tpu Ky3HEUuKa UIpaloT Ha NpsiMOW B uexapay. Kaxnplil pa3 oauH M3 HUX MpbIraeT 4yepes
Ipyroro (Ho He uepe3 AByX cpa3y!). Moryt nu onu nocie 1991 nmpbixkka oka3aTbesi Ha MPEXKHUX
MmecTax”?

Pewenue:
O603HaunM ky3HeunkoB A, B u C.

HazoBém paccranoBku ky3HeunkoB ABC, CAB u BCA (cneBa HanpaBo) npaBuibHbIME, a BAC,
ACB u CBA — HenpaBuJIbHBIMU

HpI/I JII000M MPBIKKE TUIT pACCTAHOBKHU MCHACTCA.



Tak 4TO, ecnu ucxoaHasi pacCTaHOBKa OblIa MpaBmiIbHAs, TO Tocsie 1991 nmpebkka paccTaHOBKa
Oyzer HempaBWIbHAs, Tak Kak 1991 — yncno HeuyéTHOE, M Ky3HEUMKH HE CMOTYT OKa3aThCs Ha
IPEKHUX MECTaX.

Omeem: HET.

AYucaa 1, 2, 3,......,n pacnoyioxkeHbl B HEKOTOpoM mnopsiake. Pa3pemiaercsi MeHAITH
MecTaMHM JII00bIe JBa PAJAOM CTOAIMX Yucaa. JlokaxkuTe, YTO eCJIM NMPOAeJaTh HEeYETHOe
YHMCJI0 TAKUX ONepanuil, TO HABEPHIKA MOJYYHMTCH OTJIUYHOE OT IEePBOHAYAJIBHOIO
pacnoJio:keHue uucesa 1, 2, 3,...,n.

Jlokazamenbcmeso:

Ilycth a1 ay, as,...... ,a, — IPOU3BOJIbHAS MEpecTaHOBKa U3 uucen 1, 2, 3,....,n. bBynem ropopurts,
4TO 06a yucia obpaszyiom 6 3mol nepecmanoéke UHBEPCHIO, ecliu Oonbulee U3 IMUX yucel

npedmecm 6yem MeHbvueMy.

Yucno Bo3moxubii | Hucno Bo3moxnbiii | Yucno Xapakrep
MepEeCTaHOBOK | BapUaHT WHBEpPCUN | BapuaHT WHBEpCUi YETHOCTH
JHcia
WHBEPCUU
0 - Yértnoe 1;2;3;4;5;6 0 Yértnoe
WHBEPCUU
1 - neuétHoe 2:1:3;4:5:6 1 HEYETHOE
WHBEpCHUS
2 - Yétnoe 2;1;4;3; 5,6 2 YérHoe
WHBEPCUU
3 - HeuéTHOE 2:4:1:3; 5.6 1 2;1; 4;3; 6;5; | 3 uHBepcuu | HEUETHOE
WHBEpCUs
4 2:4:1:3: 6:5; 2 2;1; 3; 4,6;5; | 2 uaBepcuu | UéTHOE
WHBEpPCUU
5 4:2:1:3: 6:5 3 1:2:3:4:6:5; luaBepcust | HEYETHOE
WHBEPCUU
6 1;2; 4;3;6;5; 2 Yétnoe
WHBEPCUU




7 1:2:3:4; 6:5; 1 HEYETHOE

UHBEpCUs

8 1;2;3;4;5;6 0 YérHoe
WHBEPCUU

[TomeHsIB MecTaMu JIBa COCETHUX YMCIIa B MIEPECTaHOBKE, Mbl YBEIMUMUM MJIM YMEHBILIUM YHUCIIO
unBepcuii Ha 1. IlpogenaB »xe HEUETHOE YMCIO TAaKUX OINEpaldii, Mbl U3MEHUM, XapakKTep
YETHOCTH YMCJIa UHBEPCHIl, a 3HAYUT, U3MEHUM U TIEPECTaHOBKY.

Omeem. HET.

5. B pa3iuyHBIX NMYHKTAaX KOJIbIEBOr0 aBTOAPOMa B OJHO M TO e BpeMsl B OJHOM
HANPaBJEHUHM CTApTOBaJM 25 aBromoOmiei. Ilo mpaBuiaM roHkM aBTOMOOMJIM MOrYT
OOroHATHL APYr /JApyra, HO MNpPH 3TOM 3amnpemiéH /[ABOWHON OOroH. ABTOMOOWIHN
(pMHHMIIUPOBAIU OJJHOBPEMEHHO B TeX e IYHKTAaX, YTO U craproBaiu. Jloka:xkure, 4To BO
BpeMsl TOHKH ObLI0 Y€THOE YHCJI0 OOTOHOB.

ﬂOKles’ameJZbCWlSO.’

IIpucBoum aBTomMoOMIsIM HOMepa 1, 2, 3,...... ,24, 25 B TOM TMOpsAlIKE, B KaKOM OHHU
pacrosararoTcs Ha cTaprte. B ieHTpe aBToapoMa yCTaHOBUM CBETOBOE Ta0JI0, HA KOTOPOM IOCIIe
KaX70oro oOrona OyneM yKa3plBaTh HOMEpa aBTOMOOWJIEH B TOM MOpPSAKE, B KaKOM OHU
cnenytoT. Torga oOroH, MPUBOAUT K TOMY, YTO Ha CBETOBOM TablIO MEHSIIOTCS MeCTaMHu JBa
cocenHux yucia. M ternepp Haia 3aja4a CTAaHOBUTCS MTOXO0XKEH HA MPEBITYIIYIO.

3anuiieM Halu pacCyxJi€Hus B BUJC Ta6J'II/ILU:IZ

Yucio
0 1 2 3 4 5 6
00roHOB
Yucao 4 wmn 6 0
0 1 2 3umu 1 Summ 1 ’
WHBapHaHTOB 0 WiH 2
Xapakrep
9E8THOCTH . . v v .. . .
Yérnoe | HeuétHOE | UéTHOoE | HeuéTHOoe | UéTHOE | HeuéTHOE | UéTHOE
quciia
WHBApUAHTOB

Taxkum 00pazom, eciu ObI 001I€€ YHCIIO OOTOHOB OBIIIO HEYETHBIM, TO HEYETHBIM OBl OKA3aJIOCh
U o0IIee YMCIIO TMEepPEecTAaHOBOK COCETHHMX YHCEN, YTO W3MEHWJIO OBl TMOPSIOK CIIEIOBaHUS
aBTOMOOWIEH. A pa3 OHH (UHHUIIUPOBAIN OJHOBPEMEHHO B T€X )K€ IMMyHKTaX, YTO M CTapTOBAIIH,
TO BO BpeMsI TOHKHU OBLIO YETHOE YUCIIO 0OOPOTOB.

Omeem. 4ETHOE YNUCIIO OOTOHOB.

Packpacka



OOBIYHO MOKCK HYKHOW PACKpaCKH HallEJIeH Ha J10Ka3aTebCTBO OTPUILIATEIHHOIO OTBETA.

6. [llaxmMaTHBIN KOHB BBIIIEN C TIOJIA al ¥ Yepe3 HECKOJIBKO X0JI0B BEpHYJICS Ha Hero. Jlokaxure,
qTO OH CIIENAJI YETHOE YMCIIO XOI0B.

Jlokazamenbcmeso:

[ITaxMaTHBIN KOHb XOAUT C YEPHOTO N0 Ha O6e0e 1 Ha00OPOT.

Hampumep, 4To0BI MONacTh ¢ YEPHOrO MOJIsi CHOBA HA 4YEépPHOE, HA/IO CAeNaTh KAK MHHHMYM
aBa xoaa. Tak 4To I TOT0, YTOOBI BEPHYTHCSI HA UCXOIHOE I0JIe, HAJI0 C/IeNaTh YETHOE YHCIIO

XOJOB.

7. MOXHO JIM MOKPBITh MIAXMATHYIO JOCKY KOCTSIIKaMH JOMHHO 1*2 Tak, 4T0OBI CBOOOJHBIMU
OCTaJINCh TOJIBKO KiieTku al u #87?

Pewenue:

Kaxxnmass kocTsIKa JOMHHO IOKPBIBAET JBa MoJisl: 4€pHOoe U Oenoe. UEpHBIX M OenbIx moJien
MOPOBHY, TaK YTO IMOKPHIBATH TaK, YTOOBI OCTATIUCh CBOOOIHBIMH 1B YEPHBIX MO, HETIb3S.

Omeem. HENB3AL.

8. Ha mocke 2008 x 2008 nBOE MIPOKOB MO OUYEPEIH KpacsAT KICTKH B 4E€pHBIN 1BeT. [lepBblit
MMeEEeT MPaBO 3aKpalMBaTh MO OJAHOW KJIETKE, a BTOPOU - “yronok” u3 Tpé€x kieTok. Kaxmyro
KJIETKY MOKHO 3aKpalimBaTb OAUH pa3. [IpourpeiBaeT TOT, KTO HE MOXKET clenarb xona. Kro
BBINTPBIBAET NIPU MPABUIbHOM Urpe?

Pemenne

Bolurpeiiinas ctparerust Ajs BTOPOrO UIpoKa: MbIcieHHO pa30ouB kBaapaT 2008 x 2008 na
KBaJPaTUKU 2 X 2, BTOPOH UIPOK, MOCIIEe TOrO Kak MEPBBIA 3aKpacUT OJHY KJIETKY B OJHOM M3
KBaJparToB 2 X 2, “I0KpaimBaer’ ero.

B cuny Toro, uro npoussenenue 2008 x 2008 nenurcs Ha 4 = 2X2, TO OYEBUJHO, YTO TOTAA
MOCTIEAHUM X0J1 BCEr/la OCTAaHETCs 32 BTOPHIM UTPOKOM.

Omeem: BBIUTPBIBAET BTOPOIl UTPOK.

9.Ilponomxenue npenplayiiel 3agaud. VI3MEHUTCS M OTBET, €CIIM TEpBBIA HMMeEeT MpPaBo
3aKpammBaTh KBajapar 2 x 27

Pewenue:

BeiurpeliiHas cTparerusi: CBOMM XOJI0OM BTOPOH UTPOK MOXET CO37aTh ceO€ B OJTHOM U3 YIJIOB
JIOCKA MECTO I XOJa. 3aMETUM, YTO TIEPBBIM UTPOK 3aKpallBaeT OOJIBIINNA yYaCTOK JIOCKH,



yeMm BTOpoil. [locie Toro xak OymyT mMcyeprmaHbl XOAbl B OCTATHHOW YacTH JOCKH (a 3TO paHO
WJIY TIO3/THO HACTYIIUT), BTOPOM OyZeT UMETh ‘“3amacHblii” X0 “B yroi’.

Omeem: HE HU3MCEHUTCS, BEIMT'PhIBACT BTOpOI>'I HUI'POK.

10. [Iyctb A — 4mnci0, 3aMMCaHHOE C TOMOIIIBIO 3198 OGosnaunm Aj- (A) cymmy nudp umucna
A, A2: (Al), A3: (Az) HaﬁHHTe A4: (A3)

Pewenue:

Uucno A cocraBleHO U3 OJIHUX JEBATOK, CJIEJOBaTENIbHO, OHO genutcs Ha 9. Ilpu

CYMMHUpPOBaHMM LH(}p dYHCIa 3TO CBOWCTBO COXpaHSETCSA, T. €. SBISETCS HMHBAPHAHTOM

npeoOpaszoBanus  (X).

A:

A= (A)=9+9+9+...+9 = 9 x 319%8 =9 x 9999 = 91000 < 11000

1
0 000

Yucno 1 3ammcano npu nomomu 1001 mudpsl, T.0., TOIydeHHOE YHCIO Aj3alKCaHo C

nomoiibio MeHee, ueM 1000 mudp.
Yucio A= (A1) nenurcs Ha 9, a 3HAYMT,

A2= (A1) < 9%1000 = 9000 = 9*10%< 10*10° = 10°, tak uro A 3ammcaHo He Golee, YeM
YETBIPEMS LIUPPAMH.

Asz= (A2) <9 *4 =36 u nenutcs Ha 9, T.e. Az MOXKET IPUHKUMATh TOJBKO 3HadYeHus 9, 18, 27.
Bo Bcex atux cnydasx  (Asz) = 9.

Omeem: 9.

MAJIASA OJIMMITNA TA

(132

1. B Tabnuue 6 x 6 3HaKu “+” u paccTaBIIeHBI TaK, KaK II0Ka3aHO Ha pUCyHKe. Paspemaercs
W3MEHUTh 3HAaK Ha IPOTUBOIIOJIOKHBIM OJHOBPEMEHHO BO BCEX KJIETKaX, PACIIOJIOKEHHBIX B
OJTHOW CTpPOKE, B OJHOM CTOJOLE WM BIOJb NPSAMON, MapauieNbHOM Kakoi-HMOyIb U3
JquaroHaie (B 4acTHOCTH, B JIt00O# yrioBol kiieTke). MOKHO JIM ¢ IOMOIIBIO 3TUX ONEepaluit

MOJIYYUTh TaOJIUITY, HE COJEPIKAIIYIO0 HU OJTHOTO MUHYCa?

|+ |- [+ [+]|+




Penrenne
CHoBa 3aMEHUM IUTIOCHI U MUHYCHI Ha +1 1 —1.

WNuBapuantom OyneT NMpouW3BEICHHE 4YHCEN, CTOSIIMX B YEPHBIX KieTkax. M pa3 oHO paBHO
yuciay —1, TO HeJb3s MOJIyYUTh TaOJIHUILY, HE COAEPIKAIYI0 HA OJTHOTO MUHYCA.

Omeem. HENB3AL.

2.JIokaxxure, 4TO MAXMAaTHYIO TOCKY 8 X 8 Helb3s 3aMOCTUTH 15 NPSIMOYTOJIBHBIME (PUTYypKaMH
1 x 4 u onHO¥ urypol, ykazanHod Ha pucyHke. (KBamparhl maxmaTtHOM MOCKH M (pUTYpKH
OJIMHAKOBHI ).

JlokazaTejbCcTBO

Hcnonp3yemM pacKkpacky TOCKH YEPHBIMH W OCIIbIMH, YEpeAYIONIMMHUCS IO [BETY CTPOKAMH.
UépHbIX 1 OeJIBbIX KBaIPaTOB OKA3bIBAETCS MOPOBHY — 32.

Kak Ob1 MBI HH pacrionarajiv JaHHYIO Ha pUcyHKe (Qurypy, ona OyaeT HaKpbIBaTh TPU KBajpaTa
oJHOTO 1BeTa OJuH apyroro. I[IpsmoyrompHukn 1 X 4 1u00 HAaKpHIBAIOT OJIMHAKOBOE
KOJTMYECTBO YEPHBIX U OENBIX KBaApPaTOB, IUOO — 4 KBajpaTa TOJBKO OJHOTO IBeTa. Tak 4To
BCSKWU pa3, HaKphIBas MU U3 32 — yX M0 JBa, TO MO YEThIpE KBaJpaTa, HUKaK HEe OcTaHeTcs |
WK 3 cBOOOJIHBIX JJIs YKa3aHHOU (PUTypKH.

3AJTAYM JJISI JOMAIIHER PABOTHI

1.MoxeTr M maxMaTHbIH KOHb NPOHMTH ¢ moJjs al Ha moJe #8, moObIBaB Mo Aopore Ha
Ka’KI0M U3 OCTAJIbHBIX M0JIeil POBHO OJAMH pa3?

Penrenne

[Tons al u #8 06a upHble, a YEPHBIX U OEIBIX MOJIEH Ha MaXMaTHOH gocke nmopoBHy — 32. [Ipu
IpOXo/ie 1BeTa Mojel OyAyT uepeaoBaThCs, TaK YTO 3aKOHYUTh 00XOJ Ha I0JIe TOTO K€ IIBeTa
HEJb3s.

OTBeT: HENB3SL.



2.Ha nocke Hanucano 4ucio 8”. Y Hero BeIumc/asgercs cymma nudp, y noJay4eHHoro yucia
BHOBb BbIUHC/AfeTCd cymMma nudp, W Tak Jgajee, 10 TeX MOpP, NMOKA He MOJYYUTCS
OTHO3HAYHOE YK ci0. UTo 3T0 32 uHcI0, eciim n =1989?

Penrenne

BcomHuMM foka3arenbeTBa MPU3HAKA JIEIMMOCTH Ha 9 M 3aMETUM, 4TO YHCIO M CyMMa €ro
nudp Jar0T OAMHAKOBBIA OCTAaTOK MpH AeieHuH Ha 9. Kakue ke ocrarku mpu AeneHu Ha 9
natot crenenu BochkMEpku? Uncio 8 npn menennu Ha 9 maér B ocrarke 8; 82— 1; 8% -8, 8~ 1;
8°— 8 u 1. 1. CTemeHn ¢ YETHBIM IOKA3aTeIEM JAIOT B OCTATKE |, a CTENEHH C HEUYSTHBIM
ToKasaTesneM JaioT B octaTke 8. 3uaunt, 8" npu nenennn Ha 9 maér B octatke 8. BepHéMcs K
ycnoBHio 3a1ayd. OnucaHHBIE B YCJIOBHUU IOCTIEIOBATEIbHBIC BBIYUCICHUS BCE Bpemsi OynyT
JlaBaTh 4MCJIa, KOTOpBIC NpU JeleHnu Ha 9 maror B octatke 8. Tak 4TO, KOTr/a MOJYYHUTCS
OJTHO3HAYHOE YKCJIO0, TO 3TO U OyIEeT caMo 4Hcio 8.

Ortser: 8.

3.Ha nocke namucano 8 miarocoB u 13 muHycoB. Paspemaercsi ctuparh 00ble 1Ba 3HaKa U
HarnmucaTtb BMECTO HUX IIKOC, €CJIM OHHU OJWMHAKOBLI, © MUHYC B IIPOTUBHOM CJIydac. Kaxkoii 3Hak
OCTaHETCs MOocie BhIMOJIHEHHS 20 TaKuX onepanuii?

Pemenue

3aMeHsia BCE IUIFOCHI HYJIsIMU, 4 MUHYCbI — €CAUHUIIAMH, 3aMCTUM, YTO CyMMa JIBYX CTHPACMBIX
YUCCII UMCCT TOT KC XapaKTEp ‘IéTHOCTI/I, YTO MU YHCJIO, 3aIIMChIBAEMOEC BMECTO HUX. Tak kak
cymMa Bcex yucel Obuia HeuéTHo (13), To u mociieiHee OCTaBIIeeCs YUCIIO Oy1eT HEYETHBIM, T.
€. €IMHHUIIEH, U, 3HAYNT, HA JIOCKE OCTAHETCS MUHYC.

4. JIHO TpsSIMOYTOJIbHOM KOPOOKH OBLJIO BHIMOIIEHO MPSAMOYTOJbHBIMM IUIUTKaMH 1 X 4 1 2 x 2.
[TnuTKM BBICHINIANHM U3 KOPOOKH, M OJIHA IJIUTKA 2 X 2 moTepsiiach. E€ 3amMeHmnn Ha nTKy 1 x
4. Jlokaxute, 4TO TENEPhb THO KOPOOKH BBIMOCTUTH HE yJACTCSL.

JlokazaTenbCTBO

PaccmoTpuM packpacky B UETBIpE LIBETA, YKA3aHHYIO Ha PUCYHKE:

1(4(1(4(1




Torma kaxas minTka 2 X 2 COAEP>KUT POBHO OJIHY KJIETKY 1BeTal, a kaxxkaas miautka 1 x 4 — wim
HU OJIHOM win JBe KieTKH 1Bera 1. CinepoBarenbHO, XapakTep YETHOCTH YMCIIA IIUTOK 2 X 2
JIOJDKEH COBIIAJaTh C XapaKTEpOM YETHOCTU yuciia KieTok 1Beta 1. Ho mocie 3amMeHbl MIUTOK
XapakTep YETHOCTU YUCIA IUIMTOK 2 X 2 U3MEHUTCS. DTO U J0Ka3bIBAET TO, YTO 3aMOCTUThH JHO
KOpOOKH HE Y/acTCsl.

Jlutreparypa

1. U. ®. Hapsirun, A. B. HleBkuH. 3amaun Ha cmekanky. 5 — 6 k1. — I'. Mocksa, u3n.
“IIpocBenienue”, 2006 I.
2. A. ®. ®apkos. ['otoBumcs k onuMnuaaam no maremaruke. I'. Mocksa, uzn. “Ox3zamen”, 2007
T.

3. B. A. I'yces, A. I1. Komb6apoB. MatemaTudeckas pasmunka. I'. Mocksa, u3z. “IIpocBemnienue”.
2005t

Biaok 3
(OBOBILIAIOUIEE 3AHATHE I10 TEME “UHBAPUAHTHI)

IToBTOpCHHE paHee M3YICHHOTO

Hneapuanmom HEKOTOPOIro HDCO6D330B8.HI/I$I Ha3bIBA€TCSl BEIMYMHA MJM CBOMCTBO, HE

HU3MCHAIOMICCCA ITPH 3TOM HDCO6D330B8.HI/II/I.

B kaudectBe HHBApHaHTa 4all¢ BCCro pacCMaTpuBarOTCAd YCTHOCTDH (He‘leTHOCTL) Hn OCTAaTOK OT
ACJICHHUA, XO0TA BCTPEUYAOTCA U APYTIUC CTAHAAPTHBIC MHBAPHUAHTBI: ICPECTAHOBKHU; PACKIIAAKU U
T. II. HpI/I‘IeM, OPUMCHCHHUEC YCTHOCTHU - OJHA M3 Han0oJIee YacTo BCTPEYAIOIINXCA HUIACH IpH

PCIICHUHN OJIMMITMAJIHBIX 3a1a4.

C(l)OpMy.HI/IpyCM HanOoJjiee BaKHbBIC YTBCPKKACHUS, HA KOTOPBIX OCHOBAHO IIPUMCHCHUC 3TOH
nacu:

1. yeTHOCTH CYMMBbI HECKOJIBKHUX HEJIbIX YUCCII COBIAAACT C YCTHOCTBIO KOJNYCCTBA HCUCTHBIX
cJiaracMabIXx;

2. 3HaK IMPOU3BCACHUA HCECKOJIBKUX (OTJ'II/I‘{HBIX oT HyJ'IfI) qucesl onpeacisieTcss 4YC€THOCTHIO
KOJMYCCTBA OTPHULATCIIBHBIX COMHOKHUTEIEH.

3agaum 11 padoThI B Kjacce
Yémnocmap

Ne 1 Pa3HOCTh ABYX ULENBIX YUCET YMHOXWJIM Ha MX Ipou3BeAcHUE. MOrjao jJu MONTyYUThCS
yucio 45 045?

PEIIEHME:
[Tycte 45 045 = (x — y) *x*y. PaccmoTpum ciyyau:

1. x—ué€rHoe, y — uéTHOE



(x — y) — uéTHOE U Xy — 4ETHOE, a MPOU3BECHUE IBYX UETHBIX Yncel YETHO, MOCKONbKY 45 045
YHUCJIO HeqéTHOG, TO 3TOT BaAPUAHT HCBO3MOKCH.

2. x —Heu€THoe, y — Y€THOE WM ) — HEYETHOE, X — YETHOE

(x — y)— HE4€THOe W Xy — 4€THOE, a IPOM3BEICHHE HEUYETHOTO M YETHOTO YHCEN YETHO,
MOCKOJIbKY 45 045 yncno HeY€THOE, TO ATOT BApUAHT HEBO3MOKEH.

3. x —HeuéTHOoe, y — HEUETHOE

(x — y)— 4€THOE W Xy — HEUYETHOE, a MPOU3BEICHHE HEUETHOTO W UYETHOrO YHUCEN YETHO,
MOCKOJIbKY 45 045 yncno HeY€THOE, TO ATOT BApUAHT HEBO3MOKEH.

OTBET: ner.

Ne 2 B Bepmnnax kyba 3ammcansl uucna 0, 0, 0, 0, 1, 0, 0, 0. 3a onuH XO0I pa3pemiaercs
npuOaBUTh K YHCIIaM, CTOSIIUM Ha KOHI[AX OJHOrO pedpa, OJTHO U TO K€ IeJI0e Ynuciao. MOoKHO
JIM 332 HECKOJIBKO XO/I0B IIOJYYUTh HYJIM BO BCEX BEpLIMHAX?

PEIHIEHHE. Tak kak cyMMa JaHHBIX YUCEN: YMCIO | - He4YeTHoe, a Ipu NpUOaBIECHUM JBYX
OJIMHAKOBBIX LIEJIBIX YUCEJ YETHOCTh CYMMBI HE MEHSETCA.

Bo3mo:xHbBIE

IIpumep
BAPUAHTBI

1+Y4=
H+H=Y

H

1 +Y=
y+yYy=y

H

T.0. mOTyYnTH BCE HYJIM BO BCEX BEPIIMHAX HE MOJYyYHTCS
(cymma BOCbMH HYJIEH — YUCIIO YETHOE).
OTBET: ner.

Ne 3. Bnons noporu pactyr 2002 enu. YTpoMm Ha KakI0W U3 HUX CHJENO IO OJHOH BopoHe. B
NOJIZIEHb KaX/1asi BOPOHA B3JI€TENAa U IEpeJieTeNa Ha AEPEBO, PACTYIEe Yepe3 OJHO OT TOro, €
KOTOpPOT0 OHa B3jeTena. MOrio Jin Tak MOJIYYUThCS, YTOOBI Ha KaXJOH €U BHOBb CHJIEJNO IO
OJHOI BOpOHE?

PEHIEHUE:

C 4ero Hauyatb? A ecam Tak: 3anHymepyeM eu no nopsaaxky ¢ 1 mo 2002. 3amerum, 4To
BOPOHBI, CH/ICBIINE HA eJIfX ¢ HEYeTHLIMH HOMEPAMH, NepesIeTal0T HA eJIM C HeYeTHBIMU
HOMEpPaMH. CooTBeTCTBEHHO BOPOHBI, cujeBIIHe HA eJIsAxX € YeTHBIMH

HOMCEpPpaMH, NepejieTaT Ha €I C YHETHBIMM _HOMEpaMu. PaCCMOTpI/IM €JIN C HEYCTHBIMHU

HOMepaMM: MOKpacuM ux B aBa usBera:beabiii user: 1,5,9...2001. Takux eseii 501. Yepubiid



uBer: 3,7,11...1999. Takux eaeit 500. Eim Bmoas goporm: 1, 2, 3, 4, 5, 6, 7,
ceeeretietintineciacenecnacneenss, 2002, 3aMeTHM, 4YTO BOpOHa ¢ “Oesioi” eH, MepeJIeTHT Ha
“gepHy10”, 1 Hao0opoT. OnHaKko 4epHbIX eJeil 500, a 6eabix — 501. 3nauuT, No KpaiiHel
Mepe, Ha OJIHY U3 OeJIbIX ejieil He CsileT HU OJJHOW BOPOHBI.

OTBET: ue mor.io.

Ne 4. Ha nocke Hanucano B cTpoky 2003 yucna. [lokazarb, 4TO cpeild HUX MOKHO CTEPETh OJTHO
YHCIIO TaK, YTO CyMMa OCTABIIUXCS duceN OyaeT yetHoi. BepHo nu ato mist 2002 gucen?

PEIIEHHME: OuyeBuaHo, HaI0 HMCHOJB30BaTh CIEAYIOIIEE YTBEPKICHUE: Y€MHOCHIb CYMMbl
HECKOIbKUX  UEIbIX UYucel CO8nAdAem ¢ YEeMHOCMbI0  KOJAUYeCmed  HeYemHbIX
crazaemuix. Harpumep: 1+2+3=6
1+2+3+5=11

s yucna 2003 (newem.) paccmompum mpu ciy4as.

lciyyait:

cpenu 2003 menbIX YHCeN €cTh YETHbIe W HeueTHble. EciaM KOIM4ecTBO HEYETHBIX YHCEN
HEYETHO, TO CTHUpaeM Jitoboe M3 HUX. ECiM KOJMYecTBO HEUETHBIX 4eTHO, TO u3 2003 membix
YHUCeN €CTh XOTs Obl 01HO YeTHoe. Ero u ctupaem.

2cyyai:
IIyCTh BCE 2003 yucia HEYETHBIE. Crupaem moboe u3 HUX.

3cayyaid:

IIyCTh 2003 yucia YETHOE. Crupaem nroboe u3 HUX.
s yucna 2002.
Ecin oHM Bce HEYETHBIE, TO IOCJIE CTHUPAaHUS OAHOIO U3 HUX CyMMa OCTaHETCS HEYETHOM.
OcranpHbIE Cllydan paccMaTrpuBaTrh HeT cMmblcaa. [loaromy i 2002 nensix 4nucie 3T0 HEBEPHO.
U.T.Aa.

Packpacka
OOBIYHO OKCK HYKHOU PacKpacKH HalleJeH Ha J0Ka3aTelbCTBO OTPHUIIATEIHLHOTO OTBETA.

Ne 5 MoxHo nu pa3pe3aTb KBaJpaTHbIM JuCT kierdarod Oymarm (10x10 kmetok) Ha
4eThIpEXKIIETOUHbIE (PUTYphI BUaA (M. puc. 1)?

puc. 1

PEIIEHME: Henb3s, Tak Kak €CJIM paCKPAaCUTh KJIETKU B IAXMATHOM IOPSAIKE, TO 3aKPALLEHHBIX
KkJeTok Oyner 50 W UX HeNb3sd pacupeleNuTh Mo (Gurypam 3alaHHOTO BHJA, TOCKOJBKY TaKHUX
buryp noKHO OBITH 25, a 3aKpallleHHBIX KJIETOK, KaXJas M3 HHUX MOXET COJIep)KaTh JIUIIb
HEYETHOE KOJIMYECTBO.

OTBET: neanb3s.



Yepedosanue

Yacro IIpU pCUICHUHA HO,Z[O6HOFO poaa 3aaa4 Ba>KHO HaWTH YCPEAYIOIMIUECA OOBEKTEL.

Ne 6 MoxHo 71 000MTH JOCKY (pHC. 2), HAa4aB C OTMEUYCHHOW KJIETKH, MOOBIBAaB Ha KaXJIOU
KJIeTKe TOJIbKO 1 pa3. [lepexoauTh ¢ KISTKH Ha KJIETKY MOKHO TOJBKO Yepe3 CTOPOHY KJIETKH, a
He yepe3 yroi. Bo3BpamaThCsi Ha HICXOIHYIO KIIETKY HE 00s3aTeIIbHO.

Puc.2

PEIIEHUE: HerpyaHo moacuuTaTh, 4TO CHHUX IMOJICH HA IOCKE MEHbIIE, yeM Oenbix. Ecinu Mbl
HayHEM 00XO0J C CHHEro MOJis, TO MOJIYYHM YepeloBaHue mojei ¢ — 6 — ¢ — 6 — ... . B Takoii
[ENOYKEe CHUHUX TIOJICH HE MEHbINE, 4eM OeNbIX, MOATOMY OOOWTH BCE CUHHE TOJS TaKUM
00pazoM Hemb3sl.

OTBET: menp3s.

Ne 7. Ha mIoCKOCTH J€XaT TpU IMailObl. XOKKEUCT ObET MO OJHOW M3 HHX, TakK, YTOObI OHa
MpolIa MEXIY ABYMsI IPYTUMH M OCTAHOBHJIACH B HEKOTOPOW TOuke. MOXKHO 71 BCe IIailObI
BEpHYTh Ha cBou MecTa nocie 2003 ynapos?

PEHIEHUE: BepuyTh maitObl Ha CBOM MECTa - 3TO 3HAYUT COXPAHUTHh HAIIPABICHUE JIBHYKCHHUS,
Hanpumep, oT A 110 B. [lycts nepBoHauanbHoe nojoxxenue maiio A-B-C.

[TonnpoOyeMm BBINOJIHUTD PUCYHKH

Hcxonnoe
Uwucno ynapos 1 ynap | 2 ynap | 3 ynap | ... | 2003 ynap
A-B-C

Hanpasnenue nonoxxenus maiio
IIPOTHUB YaCOBOM

3ameTnM, 4TO Mocje Y€THOr0 YHUCJIA YAAPOB OPHEHTAIHA “IPOTHB YaCcOBOH CTPEJIKH” He
MEHSIeTCsl, a IOocJe HEeYETHOr0 YHhcJIa YJapoB OpPHMEHTAUMs “I0 4acoBOH CTpeJKH”
MEHsSeTCsl.

NuBapuanToM siBJsIeTCS COXpPaHEHHE YETHOI0 YHCJIA YAApOB, TaK KaK INpPH JITOM
COXpaHsIieTCA MCXOAHOe MoJI0KeHne maiid. 3naunt, nociae 2003 ynapos maiiobl He yaaercs
BepPHYTh Ha CBOM MmecTa.
OTBET: Hert, HeJIb311.

Ocmamku om oeienus




Pa3aeiuTh ¢ OCTATKOM IIeJIo€ YHCJIO @ HA HATYpaJbHOE YHCI0 b — 3HAYMT HAWTH TaKoe
meJjioe yucao  (HEITIOJTHOE YACTHOE) " TaKoe HeoTpHLATEJIbHOE
yucsio F (OCTATOK),utoa=bxq+rur<b.

Hanpumep: 179 = 12x14 + 11 o3nauvaer, yro 179 npu pgenenun Ha 12 naér HemoJiHoe
yacTHoe 14 u ocrarok 11.

B o0mem Bujae: 4n — ¢gopmysia unces, KpaTHbIX 4. BolunTasi u3 HUX 1o 1, moJyynm 4umciia
BujAa 4n - 1, npu xesiennu Ha 4, naonme B ocratke 3. Ilockoabky 4n —1 =4(n - 1) + 3. Te
’Ke caMmble YNcJia, IPH JeJIeHuH Ha 4, Jalonme B ocTaTke 3, MOXKHO 3a1aTh popmyJioii 4n +
3, TK.4n+1=4(n+1)-3.

Ne 8 ¥V crapmero apakona ¢ mianersl XemraM 19 rosioB. OTBakHbIi pbIIapb NPHAYMAJ
anmapar ¢ OMOIIbI0 KOTOPOro MOKHO OJHUM yAapoM OTPyOuTH poBHO 12, 14, 21 nau 340
roJi0oB, HO MOCJ€e 3TOr0 y JPAaKOHA OTPACTAIOT B3aMeH cooTBeTcTBeHHO 33, 1998, 0 uau 4
rosqiossl. Eciim Bce rosoBbl oTpy0JieHbl, HOBble He BbIpacTaloT. CMoO:KeT JIM PpbILaphb
nmodeauTh ApaKkoHa?

PEHIEHHUE: T1o6e1uTh IPAKOHA 3HAYUT OCTABMTH €ro 0e3 rojaos.

HonpoﬁyeM HCII0JB30BATh B KAYE€CTBEC HHBAPUAHTA OCTATOK OT A€JICHUSA. HyCTb Y ApaKkoHa
N-roJioB.

bruto N-TOJIOB N-TOJIOB N-TOJIOB N-TOJIOB

OTtpy06neno(12 14 21 340

Ocranock |n+(33-12) = n+21|n+(1988-14)= n+1974Jn+(0-21) = n-21|n+(4-340) = n-336

Paccmorpum umcaa 21, 1974, 336. Oun nensrca 0e3 ocrarka Ha 3. 3HAYUT, OCTATOK OT
JIEJIeHUs Ha 3 YHclia TOJIOB OCTAHETCsl TIOCTOSIHHBIM U OyAeT 3aBUCeTh OT yucia n. OcTaTok oT
neneHus yucina 19 Ha 3 paBeH 1, TO 4YUCIO TOJOB Yy JpPakOHAa HE MOXKET cTaTh paBHbIM O.
OTBET: He cMOXKeT.

MAJIAA OJIMMITNA TA

Ne 1 MoxHo 71 pa3outh Ha “HOMUHOLIKK~ (KaXJash COCTOUT U3 JIBYX KJIETOK) IIAXMaTHYIO
JOCKY 0€3 POTUBOMOI0KHBIX YrioB al u h§?

PEIIEHUE: Henb3s, Tak Kak Kaxaas ‘“ITOMHUHOIIKA” TOKPBIBACT OJHY O€NyI0 U OAHY YEPHYIO
kieTku. [loaToMy cpeu MOKPHITHIX “TOMUHOLIKAMM™ KIJIETOK O€bIX M YEPHBIX JIOMKHO OBITh
nopoBHy. Ha mraxmaTHOl nocke 8x8 C BbIpe3aHHBIMHM JIEBOM HW)XXHEW W IpaBOM BepxXHEN
YIJIOBBIMHU KJIETKaMHU ATO HE TaK: KJIETOK OJHOTO 11BeTa Ha 2 OOJIblIIe, YeM JPYroro.

OTBET: menp34.

(13

Ne 2 B psn Beimucanst yncna ot 1 1o 10. MoxHO 51 pacCTaBUTh MEKIy YHACIaMU 3HaKu “+° u “-

2

Tak, 4YTOOBl 3HAUEHHE TMOJIY4eHHOro BhIpakeHHs Obulo paBHO Hymo? (IIOJCKA3KA:
OTPHIIATENIbHBIE YHCIIA TOXKE OBIBAIOT YETHBIMU M HEUETHBIMHU).



PEIIEHUME: Henb3s, Tak Kak Cpelld YKa3aHHBIX YUCET HAXOAMUTCS S5 — YETHBIX U S5 — HEUETHBIX
gyucen. Cymma “U” u “H” — yucno neuérnoe, a 0 — yucno 4€THoe.

OTBET: Henp3s.

Neo 3. Ha nocke Hanucano B cTpoky 1993 umncina. JlokazaTts, 4TO Cpeay HUX MOKHO CTEPETh OJHO
YHUCJIO TaK, YTO CyMMa OCTaBIIUXCS YKceN OyneT yeTHou. BepHo mu 310 mis 1992 nenpix ancen?

PEIIEHHME: OueBuaHo, Hal0 HCHOJIB30BATh CIEAYIOLIECE YTBEPKACHUE: YUeMHOCMb CYMMbl
HECKONIbKUX UYeNblX Yucel Cco8naldem ¢ UYemHOCMbIO KOJIUYeCmed HeYemHblX Cla2aemblXx.
Hanpuwmep: 1+2+3=6, 1+2+3+5=11
st yucna 1993 (neuem.) paccmompum mpu ciyvas.

lcnyyaii: cpeau 1993 nenbix yucen €cTh YETHbICE M HEUETHbIC. ECIM KOMMYECTBO HEYETHBIX
YHCeJI HEUETHO, TO CTUpaeM Jto0oe M3 HHUX. EciM KOIMYecTBO HEYETHBIX YETHO, TO W3 1993

LEITBIX qucen ecTh XOTS OBl OJTHO YeTHOE. Ero u CTUpaeM.
2cinydaii:  myctb  Bce 1993 uymcnma  HewerHsle.  Ctmpaem  r00oe M3 HEX.
3cayyaii: IyCTh 1993 qucia YETHBIE. Crupaem aroboe u3 HUX.
Lna yucia 1992.

ECJII/I OHH BC€ HCYCTHBIC, TO IIOCJIC CTI/IpaHI/Iﬂ OJHOTO M3 HHUX CYMMa OCTAHCTCA HC‘ICTHOI;'I.
OCT&HBHBI@ CJIydau pacCMaTpuBaTb HET CMbICJIA. HOSTOMy JJIA 1992 LOCJIbIX YHUCJIC 3TO HCBCPHO.
Y.T.J

3AJIAUN JUIS JOMAIIIHEN PABOTBI

Ne 1. oxaxure, uto gocky pazmepoM 50x50 Henb3s pazpe3aTh Ha YETHIPEXKIETOUHbIE (DPUTYPBI
B (hopme O6ykBHbI “T” (cM. puc. 1).

puc. 1

Ne 2. ITo kpyry 3aueniuens! 9 mecTepEHOK: NIEpBasi CO BTOPOil, BTOpast C TPETHEH, ..., AEBATAs C
nepBoi. MoryT Jin OHM Bpamarbes?

PEIIEHUE: Ilyctes mepBas LIeCTEpeHKa BpallacTCs II0 4YaCOBOM CTpeENKe, TOrJa BTOpas -
IPOTHB YaCOBOM CTPEJIKH, TPEThs - MO YacoBOW cTpenke U T. A. ITomyduum, 4uto neBsaras Oyxaer
BpalIaThCs 110 YaCOBOM CTPEIIKE, KaK U IIepBas, a 3HAYUT, BPAIIATbCS OHU HE MOT'YT.

l-a |(2-9 |39 |4-9 [5a |6-a |7-19 |8 |9-4a

OTBET: et

Ne 3. B BepmmmHax ky0a 3anmucanbl yucaa 1, 2, 3, 4, 5, 6, 0. 3a oqun xoa paspeuiaercsi
NpUOABUTH K YMCJIAM, CTOSIIIMM HA KOHLAX OAHOro pedpa, npudaButh no 1. Mo:KkHO Jiu 3a
HECKO0JIbKO X0/10B MOJYYUTh BO BCeX BEPIIMHAX OTHO U TOKe YETHOE YN cJio?



PEINIIEHHUE. Tak xkak cymMMa JaHHBIX 4YHceJ: YUCI0 21 - HeyeTHOe, a MPpH NPUOABJIEHUN
ABYX OIMHAKOBBIX LEJbIX YK CeJl, PABHBIX 1, 4eTHOCTH cymMmMbl He MeHsieTcsi: H + U =H

Bo3mo:xubie BapuanThl | [Ipumep
H+H=4 21+4Y=H
qy+4y=y4 21+4Y=H

T.0. HOJIy4YnTh BCe YETHBIE YHCJIA BO BCeX BEPIIMHAX He MOJIYyYUTCS
(cymmMa BOCbMH Y€THBIX YHCeJ — YUCJI0 YeTHOe).
OTBeT: HeT, HeJIb341.

Ne 4 (ocTtaTku oT AeJICHHS)
Xyauransl Bacsa u Ilerss nopBaiu MKOJIbHYIO CTEHIa3eTy, B KOTOPOii Obl1a 3aMeTKa 00 UX
ioxoii yueoe. Ilpuuem Bacsi pBaJ kaablii Kycok Ha S yacreii, a Ilerst Ha 9. 3amecTuTEIb
AMPEKTOPAa WIKOJbI, 3aMeTHB Takoe 0Oe300pa3ue, mnorpedoBajia co0paTb OOpPBIBKHM
CTEHra3eThbl. PebsiTa HAILIA 1999 00pBIBKOB.

Bce siu 00pbIBKH ObLJIM Hal1eHbI?
PEHIEHUE:

Eciu peub HIeT 0 JeJJeHHM HA YACTH, TO PACCMOTPHM OCTaTKH oT AeseHus. IlycTs rasery
pBéT Bacs (Ha S xyckoB) u Ilerst (Ha 9 kyckoB): Bacs

1 war mopsaJ Ha S KyCKOB:

2 mar 1 Kycok nopsaJ emé Ha 5 KyCKOB

noayuunocs 9 Kyckoe.

Teneps Bacs 6yaer najnbiie pBaTh HeKOTOpPble KycKH Ha 5, a IleTs1 Oyer pBaTh razery Ha
9 KyCKOB, TO YHCJIO KYCKOB IOJIYYHTCH:

Yucio KonnyectBo KyckoB, | KonnuectBo KYCKOB,

2 4 OO0111€e€ KOINYECTBO
1aroB NnoJy4YeHHbIX Bacei nonydyeHHbIX [leTei
1 5 9 14

2 5-1+5=9 9-1+9=17 26




3 9-1+5=13 17-1+9=25 38

4 13-1+5=17 25-1+9=33 50

4n+1 — uwmcna, garomue | 4n+1 — yucia, marouue
IIpu AeJieHuu Ha 4 Ipu AeJieHuu Ha 4 4n+2 — uucna, jaromme B
OCTaTKe 2 Npu JieJeHun Ha 4

B ocTartke 1 B ocTaTke 1

Tak kak 1999=499x4 + 3, To yuenuku coOpanmu He Bce 00pbiBKU cTeHrazeTsl. OTBET: Het, He
BCe.
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