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1. IlosscHUTEAbHAA 3ANMUCKA

TpeGoBaHue COBPEMEHHOTO OOIIECTBA K 0OPA30BAHUIO - MPEJOCTABICHUE BO3MOKHOCTH
IIKOJILHUKY BBICTPAaWBaTh HHIMBUyaJTbHbBIC 00pa30BaTeIbHBIC MAPIIPYTHI, YIOBICTBOPSIOIIHIEC
WHTEPECHI B MOTpeOHOCTH Kaxaou JuaHocTr. OOmeodpa3oBaTebHbIe TPOrpaMMbl HE BCeTaa
CIIOCOOHBI  YAIOBJIIETBOPUTH 3TH 3ampochl U MOTpeOHOCTH. OCHOBHas 3ajada OOydeHUs
MaTeMaTHKEe B IIKOJIC 3aKII0YacTcs B OOSCIEYCHHH MPOYHOTO M CO3HATEIHLHOTO OBJIAICHHS
YUYAIIUMHUCS CHCTEMON MaTeMaTWYeCKUX 3HAHUH M YMEHUH, HEOOXOAMMBIX B TIOBCETHEBHOM
KU3HU U TPYIAOBOW JEATEIBHOCTH KaXKIOMY UYICHY COBPEMEHHOTO OOIIECTBa, JHOCTATOYHBIX
TUTS U3YYCHHSI CMEKHBIX TUCIUTUIMH U IPOAODKEHUS 00pa30BaHUsI.

Hapsiny c¢ pemieHHeM OCHOBHOM 3aJaydl JOTIOJHHUTEIHHOEC W3yYEeHHWE MAaTeMAaTHUKH
npeaycMaTpuBaeT (HOpPMHPOBAHHWE Yy YYAIIUXCS YCTOMYMBOTO HMHTEpeca K MPEAMETY,
BBISIBJICHHE U Pa3BUTHE UX MAaTEMaTUIECKUX CITOCOOHOCTEH.

1.1. HampaBieHHOCTH IPOrpaMMbI
HanpasneHHOCTS POrpaMMBsl - €CTECTBEHHO-HAYYHAS

1.2. HoBu3HA M aKTyaJIbHOCTH IPOrPaMMBI.

OcHoBHas 3amaya OOydeHHs MaTeMaTUKe B IIKOJE 3aKIo4yaeTcss B 00eCHedYeHUuu
IIPOYHOTO M CO3HATEJIBHOTO OBJAJEHUs YYallMMHCS CHCTEMOW MAaTEMAaTHYECKUX 3HAHUU H
YMEHUM, HEOOXOAUMBIX B MOBCEIHEBHOM JKU3HU U TPYJOBOW AESITEIBHOCTU KaXAOMY WIECHY
COBPEMEHHOI'0 O0IECTBA, JOCTATOUHBIX AJI U3yUYEHUS CMEXHBIX JUCLMUIUIMH U MPOJOJIKEHUS
o0Opa3oBaHUs.

Hapsny ¢ pemeHueM OCHOBHOW 3aJayd JIOIIOJIHUTEIIBHOE M3YyYEHHE MAaTEMaTUKU
npeaycMaTpuBaeT (OpPMHUpPOBAHME Yy Y4YAlMXCSl YCTOMYMBOIO MHTEpeEca K MpEeAMETY,
BBISIBJICHUE U Pa3BUTHE UX MAaTEMAaTUYECKUX CIIOCOOHOCTEH.

[Tpennaraemass mporpamMma HampaBjieHa Ha (OPMHUPOBAHME Yy Y4YalllUXCsl MHTEpeca K
MaTeMaTHKe, yIOBIETBOPEHHE MOTPEOHOCTEN MIKOJIHbHUKOB, KEIAIOUUX H3y4aTh MaTeMaTUKY
Ha [IPOJABUHYTOM ypPOBHE.

1.3. OtauvuTeSbHbIE 0COOEHHOCTH NPOTrPaMMBI.

MatemaTtuka SBISE€TCS OJHUM M3 OCHOBHBIX, CHCTEMOOOpAa3yIOIUX MPEeIMETOB
HIKOJIbHOTO oOpa3oBaHus. OCHOBHas 3a7ada OOy4eHHsS MaTeMAaTHKE B IIKOJIE - 00ECIeYUTh
NPOYHOE U CO3HATENbHOE OBJAJICHUE YYalIUMHCS CHUCTEMOM MaTeMaTHYEeCKHX 3HAHUM H
YMEHHM, HEOOXOAUMBIX B MOBCEAHEBHON JKMU3HHM U TPYJOBOU ACSITEIBHOCTU KaXAOMY WICHY
COBpeMEHHOro obmecta. PenepanbHbIl T'OCYJIaPCTBEHHBIM CTaHAAPT OCHOBHOI'O OOIIEro
oOpa3oBaHMs NPEAbSBIAECT HOBbIE TpPeOOBaHUS K pe3yjbTaTaM OCBOCHHS OO0YYarOUIMMUCS
OCHOBHOM 00111€00pa30BaTEIbHOIN POTrpaMMBbl.

1.4. Anpecar mporpamMmsl.

Kypc «MaremaTnka, HHTE/UIGKT U TBOPYECTBO» PACCUMTAH HA YYAIIUXCS, KEITAFOIIMX
NOBBICUTh CBOM YpPOBEHb 3HAHUW MO MaTeMaTUKE, BbIPAOOTAaTh YMEHMs peuiaTh 3ajaud
MOBBIIIEHHOTO YPOBHSI CIOXHOCTH. 3HAYUMOCTh 3TOTO Kypca 3aKJI0YaeTcs B MEPCIEKTUBHOM
obecrieueHnn C(HOPMUPOBAHHOCTH YCTOWYMBOTO IMO3HABATEIILHOTO WHTEpPECa K MPEAMETY U
KOMIIETEHTHOCTH B cdepe TMOo3HaBaTeNbHOU nesTenbHOCTH. [Iporpamma paspaboTaHa s
yuamuxcs 8 knacca, 14 -15 ner.



1.5. OObeM U CpPOK OCBOEHMS NMPOTrPaMMBI.

[Iporpamma yka3zaHHOTO Kypca OpueHTHpoBaHa Ha 74 yaca B rojl. Cpok OCBOEHHS
nporpammsl 1 rog.

1.6. Metoasl u popMbI 00ydeHUS
Jlnst peanu3an NporpaMMbl KCIIOJIB3YeM OYHYIO0 (OpMY, METOJAbI U METOJUYECKHE
pUEeMbI O0yUYEHUSs, KOTOPBIE:

. CTUMYJIUPYIOT YYAIIUXCA K TOCTOSHHOMY TIOTIOJTHEHUIO 3HaHWUU (Oecensl,
BUKTOPHUHbBI, KOMITBIOTEPHBIE TEXHOJIOTHH);

. CIIOCOOCTBYIOT Pa3BUTHIO TBOPYECKOTO MBINIICHUS, YMEHHIO TIPEIBHICTH
(mpo6ieMHBIE, TOUCKOBBIE, NCCIIETOBATEILCKHUE);

. METO/IbI, obecreunBaronue (HOpMUPOBaHNE WHTEIUICKTYaTbHBIX YMEHHUN (aHAIN3,
CHUHTE3, CPABHEHUE, YCTAHOBJICHUE PUYUHHO-CJIEICTBEHHBIX CBS3EHN);

. TpaUIIMOHHBIE METOIbI — JIEKIIHS, Oecea.

1.7. PexuM 3aHATH, IEPHOAUYHOCTH U MPOJXOJIKUTEIbHOCTD 3AHATHIA.
CocraB rpynibl nocTostHHbIN. Habop 00ydaroniuxcst — CBOOOIHBIH.
O6m1ee yncio yacoB: 74 daca. [leproauuHOCTb: 2 4aca B HEJIEIIO.

2. Lleab 1 321244 NPOIrpamMMbl.

Henn:

Co3nmanve ycloOBUW IS WHTEUICKTYallbHOTO PAa3BUTHSA ydamuxcs u (opMupoBaHUs
LIEHHOCTHO-CMBICIIOBBIX ~KOMIETEHIU IIKOJbHUKOB, C OpHEHTAlMe Ha TMOCTPOCHHE
WHIUBUTyJIBHOTO 00pa30BaTEIbHOTO MapIIPyTa.

3agaum:

. pa3BUTHE IICUXUYECKUX IIO3HABATEIBHBIX MPOLECCOB: MBIIUICHUS, BOCIPHUSITHS,
namsTH, BOOOpakeHMs y oOydaromledcss Ha OCHOBE pPAa3BUBAIOIIEIO  IPEAMETHO-
OPUEHTHPOBAHHOI'O TPEHUHTIA;

. dbopMupoBaHUe Y4EOHO-MHTEIUIEKTYaIbHBIX YMEHHM, HPUEMOB MBICIUTEIHHON
JESITeIbHOCTH, OCBOCHHE pPallMOHAJIBHBIX CIIOCOOOB €€ OCYILIECTBICHHMS Ha OCHOBE ydeTa
WHANBUAYAIbHBIX 0COOEHHOCTEN 00ydaroleincs; o ¢dbopmMupoBanue coOCTBEHHOTO CTUJIS
MBILIJICHUS;

. ¢opMupoBaHue y4yeOHO-MH()OPMALMOHHBIX YMEHMH M OCBOCHHME Ha IPAKTUKE
pa3IMYHbIX TPUEMOB PA0OTHI C pa3HOOOPa3HBIMU UCTOYHUKAMU HUH(POpPMALUY;

. OCBOCHME IIPUEMOB M METOJOB PELICHUSA TBOPYECKUX 3a4ad JUIA MOATOTOBKH K
YYACTHIO B OJIMMITMAJIaX U KOHKYpPCAX.

JInuHocTHbIEe — QopMUpoBaHuE OOILIECTBEHHOW AaKTHUBHOCTH JHMYHOCTH, TPasKIAHCKOM
MO3UINH, KYJIbTYPhl OOLICHHS U MOBEACHUS B COLIMYME, HABBIKOB 3/JOPOBOTO 00paza KU3HU U
T.J.

MeranpeaMerHble -  pa3sBUTUE MOTHBAUUMM K MaTEMaTU4YECKOM JEATEIbHOCTH,
HOTPEOHOCT B CaMOPA3BUTHUH, CAMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH, AKTUBHOCTH M
aKKypaTHOCTH.



Oo0pa3oBaTesibHbBIE - PAa3BUTHUE MO3HABATEIILHOIO HHTEPECA K MATEMATUUYECKUM HayKaM,
BKJIFOYCHHE B TIO3HABATEIIbHYIO MESITEIBHOCTh, TNPHUOOPETCHHE MaTEMAaTUYECKUX 3HAHUH,
YMEHUM, HABBIKOB, KOMIIETCHIIHUH.

[Iporpamma HMMEET NPAKTUKO-OPUEHTHUPOBAHHBIA XapakTep, Tak kak 80% BpeMeHH
OTBEJICHO Ha OCBOEHHUE MPUEMOB U CITIOCOOOB JIEATEIILHOCTH, U COCTOUT U3 YeThipex 0JokoB. B
IPOLIECCE OCBOCHMS COAEPKAHUS MPOrpaMMbl €€ Ppe3yJIbTATUBHOCTh NPEANOJIaracTcs
OpOBEPATH C IIOMONIBIO JAUATHOCTHK: IICUXOJIOTUYECKMX M IMENAarorM4ecKux TECTOB,
HaOIIOCHUS, aHKETUPOBAHUSI.

3. CoaepskaHue nNporpamMmmabli

3.1. YueOHbIH MJIaH

Ha3Banue monayJs, | Kos-Bo yacos dopma
pazaeJia Bcero TeopHs | MPAKTHKA | IPOMEKYTOYHOM
aTTecTalun
OnumnuagHeie 10 yacos 4 6
3a1a4u
Anrebpanueckue 34 gaca 14 20 Omnpoc
3a1a4u
[IpakTrueckas 24 gaca 6 18
re€OMETpHS.
Nudopmarus. 6 JacoB 2 4 [TpakTuyeckoe
XKupas reomerpusi. 3aHSTHE, TECT
Bcero 74uaca

3.2. Conep:xkanue (y4eOHO-TEeMATHUYECKOE IIJIAHUPOBAHUE)

1. Pa3zBuTHE HHTE/LUICKTYAJbHBIX YMeHHH. OIMMIINAAHBIC 321241
Ileny - pazeusams Jn02uueckoe MvluleHUe, YYumb pewams HeCmaHoapmuvle 3a0ayl,
20MOBUMb  YUAWUXCA K Y4ACMUIO 8 PA3IUYHbIX IMANAx B6CepoOCCUUCKOU  ONUMNUAObL
WKOJILHUKOG NO Mamemamuke, K yuacmuto 8 Jlomonocoeckom mypuupe, 6 «Keneypy 2020» .
Teopusi: OnummnuagHbpie 3aayd, WX OCOOEHHOCTH. MeToAbl pelleHUs TBOPYECKHUX 3ajad.
Marematnyeckue codu3Mbl, (OKYChl M TOJOBOJOMKHA HA IUIOCKOCTU. DJIEMEHTHI TEOpUHU
MHOXXECTB M MareMaThyeckod Jsoruku. Jlorumueckue 3amaud. Ilowick 3aKOHOMEPHOCTEM.
['onoBosioMKH B KapTHHKAX. AOCOIIOTHAS BETMYMHA.
IIpakTuyeckass yactb: TpeHUHI BHUMAaHUS, 3pUTEIBHOM MaMATH, AUATHOCTUKA TBOPYECKUX
CIIOCOOHOCTEH, pellleHHe HEeCTAaHAAPTHBIX, OJUMIUAAHBIX 3a/Ja4; MO3TOBOM IITYpM,
IBPUCTUYECKUE OECEIbI.

2.YuyuMmcs MBICJIMTHh TBOPYECKH. Alredpanyeckue 3a1a4m
Henv: nayyumv pewams 3a0ayu npakmuuecko2o xapaxkmepa no ancebpe, aHAIUUPOBAMb
PpeweHHyI0 3a0a4y, hopmyauposams 8b1800bl No Heltl, noocomoska k Ol 3 no mamemamuxe.
Teopusi: TBopuecTBO. MeToab! penieHUs TBOPUECKUX 3a7a4. [IpreMbl pa3BUTHS BOOOpaKEHHUS.
3ajaun Ha paBHOMEPHOE ABMKEHUE, HA PACX0Jl MaTEPUAJIOB U JEHEXKHBIX CpencTB. Pemienne
3a/1a4 € MOMOIIBIO YPABHEHUI U CUCTEMBI YpaBHEHUM. Pelienne 3a1a4y Ha npoueHThl. Pemenus
3a/1a4y 1o Teopuu BeposTHOCTEH. O1leHKa SBJIEHUNA U COOBITUH C pa3HBIX Touek 3peHus. 13
KU3HU BeMuKuX Jiroaeil. CekpeTsl 1 MeToibl TBOpUecTBa. IIpakTHyeckas 4acTb: JMarHOCTUKA




MIPOCTPAHCTBEHHOT'O BOOOPAKEHNS, PEIICHNUE 3a/1a4 TPUKIATHON HAMIPABIECHHOCTH € TIOMOIIIHIO
ypaBHEHUH U CUCTEM ypaBHEHUU. 3aj1aun « [IpouieHTsI B HalIEeH xu3HW». Pemenne 3anau
13 COOPHUKOB JJ1s1 MOAroToBKU K OI'D 1o maTemaTuke.

3. Metoasbl pemieHusi TBOpYecKux 3aja4. [IpakTuueckasi reomerpust

Ilenw: nHayuumov pewams 3a0a4u NpaKmu4ecKko2o xapakmepa no 2eomMempuu, aHaiu3uposams
pelennyo 3a0ayy, Gopmyauposams 8b1800bl No Hell, hod2omoska Kk OI'D.

Teopusi: Metoab! pelieHus U300peTaTesbCKUX 3a/1ay, CocoObl MIAHUPOBAHUS U MPOBEICHUS
HaOMoIeHU U uccieoBaHui. PelieHue 3ajad4 ¢ HUCNONBb30BAaHUEM CBOMCTB TPEYTOJIbHUKA,
«I'eomeTpus B necy», «['eomerpus y pexn», «['eomerprsi B OTKpBITOM noje». Pemenue 3agau
M0 HaxOXACeHHE IIoanu, oobéma. ['eomerpuueckre noctpoenus. Perenre cTapuHHbIX 3a/1ad.
IpakTHyeckasi YacTh: AUATHOCTUKA YPOBHS MHTEIUICKTYaJIbHOTO PA3BUTHSI, PEIICHUS 3a7a4
NPUKJIATHON HAMpPaBICHHOCTH MO T€OMETPHUM, HCIOJIb3Ys pa3inuHble crnocoObl. Pemenue
M300peTaTeNbCcKuX 3a/1ad.

4. Yuumcs padorarh ¢ uHpopmanuei. 7JKupasi reomerpus
Lenv: nayuums pabomamo Ha Komnwvlomepe ¢ npocpammou «Kueas ceomempus», cozoaéams
UHMEPAKMUBHbIE YepmedicU, a MmaKdce BblNOAHAMb paziuyHvle usmepenus. Hayuumo
PA3IUYHBIM CNOCObaMm npedcmasieHus UHPOPMayuu.
Teopusi: Ponb nnpopmanuu B u3HU yenoBeka. lIpeacraBnenne nHpopManuu B pa3inyHbIX
Bujax. O3HaKOMJIIEHME C OKHOM IporpamMmbl. (OCBOGHHE HWHCTPYMEHTOB IIPOIPAMMBI
IlocTpoeHnue oTpeska, cepeauHbl OTpe3Ka, JIydeHl, NpsAMbIX, nepeceyeHuid. [loctpoenue wu
u3Mmepenne yrioB. I[loctpoenne Ouccektpuchl yrma. [locTpoeHre MHOTOYTOJBHHUKOB H
okpyxHocTeil. [locTpoeHrne pHCYHKOB IO 3aJaHHbIM KoopJauHataM. MToroBas auarHocTuka
MHTEJUIEKTYAJIbHOTO Pa3BUTHS YUaIIETr OCs.
IIpakTH4Yeckas YacTh: pEUICHUE 334 C JIEMEHTAMH OCTPOCHHMSI. BpINOIHEHNE OpHAMEHTOB
u pucyHkoB. Omepanuu ¢ ¢aitnaMmu u Karajgoram. BeimomHeHne coOCTBEHHOUM palbOTHI MO
MpeICTaBICHUIO HHPOPMAIIHH.

3.3. Iliianupyembie pe3yJabTaThl
1. TpeOoBaHUs K 3HAHUSM M YMEHUSM: 3HATH/TIOHUMATh:

* HECTaHJapPTHBIC METOJIbI PEUICHHS PA3INYHBIX MATEMATHUECKUX U TBOPUYECKUX
3a/1a4: pa3pelieHne MpOTUBOPEUYHi, METOI OT MTPOTHUBHOTO,

* KOHTPOJIbHBIE BOMIPOCHI;

* JIOTHYECKHE MPHEMBI, IPUMEHsIEMbIE NIPH PEIICHUH TEKCTOBBIX 3a7a4;

* CcrocoObl TUTAHUPOBAHMS U TIPOBEICHUS HAOTIOACHHIA U UCCIICIOBAHMIA,

* CHoCOOBI YTEHUS, CTPYKTYpHUPOBaHUs, 0OpaOOTKH U TPEJACTABICHUH yueOHOU
uHbOpMaIuu.

YMeTh:
* pelaTh OJUMIIHAJAHBIC 3a]a4H;
* pelaTh 3aJa4u C AIEMEHTAMHU TEOPUU MHOXKECTB M MaTEeMAaTHYECKON JIOTUKH;
* pelaTh 3aJ1auyd MPUKIATHON HAMIPABICHHOCTH U MTPOBOAUTH OIEHKY SIBIICHUM U
COOBITHH C Pa3HBIX TOYEK 3pEHUs; O PabOTaTh C Pa3TUYHBIMU UCTOYHUKAMHU
uH(pOpMaIuK, IPEICTABIATh MHPOPMAITHIO B PA3INYHBIX BHJIAX;



¢ IIPOBOAUTH Ha6J'HOI[eHI/I$I, HN3MCPCHUA, INUIAHUPOBATHL U IIPOBOJUTH OIIBIT,
OKCIICPUMCEHT, UCCIICAOBAHUC, aHAJIU3UPOBATL U O606HlaTI> PE3YJIbTATHI.

B pe3ynbTaTe u3ydeHus Kypca ydaiiuecs rnoxydaT BO3MOKHOCTD:

* YIy4YIIUTh PE3YJIbTATUBHOCTh Y4YacTUs B  TBOPUYECKHUX KOHKypcax H
MaTEMAaTHYECKHUX OJIMMITHAAX;

* YCIEIIHO YyCBauWBaTh HOBBIE 3HAHUS, YMEHHUS U KOMIIETEHTHOCTH, BKIJIIOYas
CaMOCTOSITEJIbHYIO OpraHM3al{I0 Mpoliecca YCBOCHUS; MOJTOTOBUTCSA K cjaade
OI'D o maTeMaTHKe.

4. OpraHnn3alnuoOHHO-NeIArOrHYeCKUe YCJIOBUS Peau3alu NporpaMmbl

4.1. KanenpapHo-y4eOHbIU rpagux
Hauaio 3ausatuii — 01.09.2021, oxonuanue 3augatuii — 28.05.2022r. Pactiucanue 3ausatuii
CTpPOMTCS U3 pacuera 1 pa3 B Hezelo, 2 yaca.

4.2 KajileHIapHO — TeMaTH4YeCKoe IJIAHUPOBaHH e

Ne m\m Conepxanue 3aHATHI Komnuuectso uacos |[ara
L OnumnuaaHbie 3a1a41 10 yacos
1 OnuMruaHeie 3a/1a4, UX OCOOCHHOCTH. 1
2 Maremaruueckue copusMbl, (OKYChl M TOJOBOJOMKHM Ha 1
TIOCKOCTH. TPEHWHT BHUMAaHMUSL.
3 Ipocreiimume  mpeoOpazoBanmst  rpadukoB.  JMarHocTuka 1
TBOPYECKUX CIIOCOOHOCTEIA.
4 DIIEMEHTBI TEOpHHU MHOYECTB ¥ MaTeMaTHYECKOM 1
JIOTHKH.
5 CucTeMbl ypaBHEHHUI U METOBI UX PEIICHHUSL. 1
6 TpeHUHT 3pUTEIbHON MaMSITH.
7 T'onoBonomku B KapTHUHKAX. 3agaHus
JIOMOHOCOBCKOT'O TYpHHUpA.
8 3ananus xkryoa «Kenrypy» 1
9 AOCOII0THAS BEIUYMHA. 1
10 Jlornueckue 3anauu. Ilonck 3akoHOMEPHOCTEH. 1
II. Auxredpauyeckue 3aga4u 34 gyaca
11 TBopuecTBO. METOBI PEIIEHUS TBOPUECKHX 3a1a4. 1
12-13 3anmauyn Ha paBHOMEpHOE ABrKeHue. [IprueMbl pa3Butus 2
BOOOpayKEHHS.
14-17 3a/1auy Ha PACcXOJl MATEPUAIIOB U JE€HEKHBIX CPEICTB. 4
18-20 Pemenue 3a1a4 ¢ IOMOIIBIO ypaBHEHUH 3
21-24 Pemrenne 3amay Ha TIPOIICHTHI 4
25-26 CrapunHble 3aga4d. TpeHUHT BOOOpakeHUSI. 2
27-30 Pemrenus 3ama4 o Teopun BEpOSTHOCTEH. 4
31-36 Pemenve 3aa4 ¢ IOMOIIBIO CUCTEMBI YPAaBHEHUH. 6
37-38 OueHKa SBIEHHUN U COOBITUI C Pa3HBIX TOUEK 3PEHMS. 2
JlnarHocTrka NpocTpaHCTBEHHOTO BOOOPaKCHUSI.
39-42 Knaccudeckue 3agaun 4
43-44 W3 xu3HK BenMKux moaei. CeKpeTsl M METOIBI TBOPYECTBA. 2
III. IIpakTH4eckas reoMeTpHUs 24 yaca
45-46 IMpocreiinme reomMeTpudeckue 3aaa4um. JIuarnoctuka 2




YPOBHS HHTEJJICKTYaJIBHOI'O Pa3BUTHSL.
47-49 I'eomerpus B necy. 'eomerpus y pekn. Penienue 3amau. 3
50-51 T'eomeTpust B OTKPLITOM mosie. Ilnomans yqacTka. 2
52-54 I'eometpus B mopore. Pemenue 3anad. 3
55-56 IToxoyHas TpuroHomMeTpus 6e3 GopmyIt u TabIIHIL. 2
57-58 MerTobl pelnienus u300peTaTenbCKUX 3a1au. [IpakTuKym 2
n3zo0peTarens.
59-60 BosbInoe u Maoe B reometpun. ['eoMeTprdeckas SJKOHOMHSL. 2
61-64 I'eomeTpuueckue nocTpoeHusl. 4
65-66 CriocoOBblI MIIaHUPOBAaHUS M IPOBEACHNS HAOMIOICHUN 1 2
VICCJICIOBAHNN B TEOMETPHH.
67-68 Crioco0b! TUTAaHUPOBAHUS 1 TIPOBEICHUS HAOIOACHIHA 1 2
MCCIIeIOBAaHUH B TEOMETPHH.
IV. Kusas reoMeTpus 6 yacoB
69 Pone nadopmanmu B sxxu3Hu yenoseka. [Ipencrasnenne 1
uHGOpPMAIMH B Pa3IMYHBIX BUaaX. KOMIbIOTEpHBIH
IPaKTUKYM.
70-71 OcBOeHUE HHCTPYMEHTOB IpOrpaMmbl «KuBasi TeOMETpUsI». 2
[NocTpoeHne puCyHKOB MO 33aHHBIM KOOPAMHATAM.
OpHaMEHTHI U PUCYHKH.
72-73 BrimoaeHne cOOCTBEHHOM TBOPIECKOM pabOThI 2
74 HroroBoe auarHoctuveckas padoTa. 1

4.3.KaapoBoe odecniedyeHre NporpaMmbl
[To mporpamme palGoTaeT y4HWTENnb C BBICIIMM [EJAaroruuyeckoe oOpa3oBaHUE, BBICIICH
KBATH(UKAIMOHHON KaTeropruel U CUCTEMAaTUYECKH TTOBBITIAIONINI YPOBEHb KBATH(PUKAIIUH.

4.4. MaTepuajibHO-TEXHHYECKOE OCHALIICHUE 3AHSATHI
3aHATHS TPOXOJAT B KaOMHETe MaTEeMaTHKH, KOTOPBIM MOJHOCTHIO OCHAIIEH HEOOXOIUMOM
MeOenblo, TOCKOH, KOMITBIOTEPOM. YCJOBHUS [JIsi 3aHSATHH COOTBETCTBYIOT CaHHUTAPHO-
TMTUCHUYCCKUM HOPpMaM. B kaOunere ectb IMPOCKTOP, 4YTO IIO3BOJIACT HCIOJb30BATH JJIA
3aHATUN BUICO(PUIBMBI, TPE3CHTAIINH, PA3IUYHbIE KOMITBIOTEPHBIE IPOrPAMMBI

4.5. MaTepuajbHO-TEXHHYECKOE oDecneyeHune
Ceenenust o nomerienuu: yaeOHslii kabuner MBOY «CIHI Ne 10 ¢ yrnyOneHHBIM H3ydeHHEM
oTnIenbHBIX mpeamMeToB». CtonoB — 15, crymseB — 30. OGopynoBaHue: HOYTOYK, MPOEKTOP,
MPUHTEP, CKaHEep, HHTEPaKTUBHAs JOCKA.

5. Meroauueckoe odecreyeHne nNporpaMmmal

[Ipumepnoe namonHeHue 3aHsaTuss Ne 10. 3a ocHOBy B3sATHl 3ajmaHusi U3 cOopHuka H.A.
Kpusomnanosou «Bueypounass  ngestenbHoCcTh. COOpHUK 3aJaHUil Ui pa3BUTHUS
MO3HABATEIbHBIX ClIOCOOHOCTEN yyammxcs 5-8 kiaccol». M. «IIpocBemenue». 2013

1.MotuBanug. /13 )XxU3HU BETUKUX JIIONIEH:
-I"anuneii cnenan cBoe nmepBoe BaXKHOE Hay4dyHOE HaOoAeHue B Bo3pacte 17 Jer.
-B 10 ner Tpelicu OcTuH BbIMrpaia HAIMOHAJIBHBIA YEMITMOHAT 10 TEHHUCY CPEIU FOHUOPOB,



a B 14 ner ona yxe urpana B YuMmOnmone. B 17 ner oHa crana mepBoi pakeTKOW MHpa Cpeau
KEHILIMH.
-I'eopr ®punpux ['enaenb Hayaa COUMHATH MY3bIKY B 11 JseT.
-3namenuthii  MateMatuk Kapis ["aycc B 15 net y)xe 3aHMMaCs HAy9YHOW paOoToil.
2.lHTe/uIeKTyaIbHAsA PA3MHUHKA.

* ['Z1e NpOMCXOIUT B KU3HU TO, UTO B JKU3HU HE MPOUCXOAUT HUKoraa? (B ckaske 60 cHe, 6

Meumax, 8 panmacmuieckux nPou36e0eHuUsIX)
* Tpu tenenka, ckoiibko HOr?(Omeem cepve3nvlii-12 HO2, WyMOUHbILL- CKOJILKO HU MpU
menenKa, y He2o ocmanemces 4 noau)

* Bo Bpems 10oxas moJ KakuM KycToMm 3asu cuaen? (1100 mokpuim)

* 3aueM Bo pTy A3bIK?(3a 3y6amu)

* Kakux kamue B Mmope Het? (Cyxux)

* Ha kakux nosisix TpaBa He pacteT?(Ha nonax wnan)

* [louemy BO Bce KOJIOKOJA HE 3BOHAT? (B 06ce Hem KOIOK0108)

* Yr0 32 NATOUYEK, HA KOTOPBIM HUYETO HE Kynulllb?(Omo nama4ox céuHbsl)
3.3 ucropum o TBOpYECTBE
TBopueckue TMYHOCTH MPUAYMBIBAIOT MHOTJA CBOW HJIEW CAMBIMH HEOOBIYHBIMHU CIIOCOOAMH.
MHOruX U3 HUX CYUTAIOT SKCUEHTPUYHBIMU U JIaXKe UyJdaKaMH.
B mMonogoctn berxoBen dacto oOimBai cebe TOJIOBY XOJOMHOW BOJOH, MMOTOMY YTO CUWTAI,
YTO 3TO CTUMYJUPYET €r0 MO3T.
Kornma u3Bectwiii ucarens Yapn3 JIMKkeHC caauiicsl 3a MMCBbMEHHBIM CTOJ, TO OH BCEraa
NOBOPAUYMBAJICS JIMLIOM Ha CEBEP, TaK KaK AyMall, YTO MarHuTHoe mnosie CeBepHOro moiroca
IIOMOTAET B TBOPYECTBE.
Penpspa KurnnuHr nucan cBOU NpOU3BEAEHUS TOJIBKO YEPHBIMU YEPHUIIAMU.
[Toatecca Dnuzaber buiion ena nepea cHOM chip pok(dop, Tak Kak gymaya ,4TO OT 3TOTO e
IPUCHSATCS CHBI, KOTOPBIE €€ BIOXHOBST Ha HOBBIE CTHUXMU.
TBOpUECKOE MBILIJIEHUE NPUBOAUT K TBOPUECKUM pPeE3ysbTaTaM. [BOPUYECTBO- MBICIUTEIIbHBIN
IpoLecc U, KaK BCSIKUU OpYrol mpouecc Uil HOCTHUKEHHUS XOpOIIUX Pe3yJIbTaToOB TpeOyeT
MPAKTUKH.
4.3a1a4u Ha CMEKAJIKY
1)Ha ckonbko KyCKOB MOXHO pa3pe3aTh OJMHYMK TpeMs pa3pe3amH, €ciu OJUHYMK He
ckianpiBarh? (Ha 7 kyckos)
2)[locTosmnen rocTUHUIBI OOBUHUII CIIYTY B Kpake Bcex cBoux aeHer. Ciyra ckazan: «Ecnu k
YKpaJieHHOM MHOM cymme mpubaButh eme 10 pyOned, TO MNOIyYUTCS MOE MECSYHOE
’KaJoBaHbe, a eciu npudaButh 20 pyOneH, TO MOJYyUUTCS BIABOE OOJBIIE MOETO KAJTOBAHBS».
Cxonbko JICHET yKpal cayra? (Cnyea He Kpan OeHee. Cocmasumo
ypasnenue(x+10)*2=x+20,m.e. x=0)
3)[IBoe mouu K peke. Y IMyCThIHHOrO Oepera cTosuia MajeHbKas JO0J04YKa, B KOTOpPOH MOr
MOMECTUTBCSI TOJBKO OJAMH 4YesioBeK. OgHako o0a OHM MEpenpaBWIMCh HA ATOM JOJ0YKE U
IPOJIOKUIIM CBOM IMyTh O JipyroMy Oepery. Kak ato morio npousoitu? (Omu deoe oviiu Ha
pasHvix bepezax)
4)MamMa mipe/UioKUsia  BCEM WiIeHaM CEeMbM (Mama, mama, J04Yb) MBITh MOCYly MO OYepeiu.
Jloub OTKa3zanach, COCIABIIMCh Ha CBOIO 3aHATOCTb- YPOKH, OJUMMHUAMIbI, KPYKKHU... Toraa
namna ckazan: «Hy mamno, s Oyqy MBITh 1O HEYETHBIM JTHSM, Mama IO YETHBIM, & Thl B T€
JTHUA, KOTOpBIE aensaTcs Ha Tpu». Jlouka ¢ pagocThio corjacuiach. Paszbepurech, 4TO
nonayuuiiocs?(Bcem docmanoce mulms nocyoy nOpPoGHy, m.K. KAXCO0e mpemve Yucio 0eaumcs



Ha 3)

1. TBopueckue 3axaumn

1)Ha mnoxpacky Oonbiioro aepeBsHHoro kyoa paszmepom 2015 x 2015 x 2015 ymen 1 kr
kpacku. I[lokpamieHHpld ky0O pacnuauwian Ha Kyowku pasmepom 1 x1 x 1. Ckonbko emié
KUJIOTPAMMOB KpacKM HEOOXOJIMMO /Il IOKPAaCKM HEOKpAUIEHHBIX TpaHeld MaJeHbKHUX
KyOHKOB?

2) IIpssMOYTOJBHBIN KYyCOK BOJIIIIEOHON TKaHU MCIIOJHSIET JIIOObIE JKEeJIaHUsl CBOETO BJaJIeliblia,
HO TOCJIE KaXXI0TO UCIIOJIHEHUS JKEIAHUS OH YMEHBIIIAETCS HA NIOJIOBUHY CBOEW MJIMHBI UM Ha
OIHy TPeTh WIMPHHBL Ilocie HCIOTHEHHs 5 >KeMaHWi OH MMen ruromaas 12 cM’, a mocie
ABYX >KelaHu# ero mupuHa Obia 9 cm. Kakoii 6bia ero JiMHa mociie UCHOTHEHHSI IEPBOTO
xeaaHus?

6.Cnioco0bI pa3sBUTH CBOM TBOPYECKHE CIIOCOOHOCTH

[IpoBoauTe OOJIBIIIE BPEMEHU C TBOPUYECKUMH JIFOIBMH.

3anuceIBaiiTe CBOU MAEH, YTOOBI HE 3a0bIBATh HUX.

Cwelitecs! PazBuBaiiTe 4yBCTBO IOMOpA.

CuuraiiTe, 4TO HET HUYETO HEBO3MOKHOTO. DaHTazupyuTe.

3anuiMTe BCE CBOM XOPOIIHME KAa4eCTBA, KaKUe TOJIbKO MOXeTe mpuaymaTs. Hanmpumep:
«51 XOpOII0 YKUBAKOCH C JTIOABMU.

3anaBaiite ceOe BOMPOCH «A UTO, €CIH...7».

[IpunymeiBaiite cpaBHeHuss uW MeTadopsl. [lojap3yiiTech MMM Kak TpaMIUIMHAMU.
[TomuuTe! MO3T MoX0x Ha OAHK, HENIB3ST OTTYAA B3ATh OOJIBIIE, YEM TIOJIOKHIIH.
KouncTpyupyiite HOBbIe CIIOCOOBI [T pelIeHUsT HaOOIEeBIIUX MPOOIEM.

Urpaiite B «IIpeanonoxum, 4To...».

He ocramnsiite 6€3 BHUMaHMS Tak Ha3bIBa€Mble MEJKWE HeH. I3 HUX MOTyT BhIpacTu
OOJIBIIINE UJIEH.

Niute pa3Hbie cmocoObl BRIPAKEHUS CBOMX TBOPUYECKUX CIIOCOOHOCTEH.

Eciu BBl mpaBmia, momnpoOyiiTe aenaTh BCE JIEBOM PYKOW, €CIU JIEBIIa- BPEMEHHO
MIOMEHSIUTE Ha MPaBYIO PYKY.

Urpaiite B cTpaTermyecKue Urpbl- MaxmaThl, MIAIIKU, YTOJIKU U T. 1.

CroiiTe Ha TOI0BE, YTOOBI KPOBH MPUIIMBAJIA K MO3TY.

[Ipu n3mepeHusx cTapalTech Yaule OUECHUBATh Ha IJ1a3 U IPUKUAbIBATD.

OBnajeiiTe HaBbIKAaMH OBICTPOTO cueTa. bosblie cuutate B yme.

Yuras pacckas, OCTaHOBUTECH Ha cepeauHe. [IpuaymManTe CBOM 3aXBaThIBAOIINN KOHEI
pacckasa.

[IpeacraBeTe cebe, 4TO Ball MO3T- 3amepTasl ABEPh, a KIIFOY €CTh TOJBKO y Bac. Temneph
BCTaBbTE KJIKOY B 3aMOK, ITOBEPHUTE €TO U ....

Tabnuiel mo anredpe 3a Kypc 8 kiacca

Jliist obecnieyeHus IOAOTBOPHOTO Y4eOHOT0 Mpolecca MpenoiaraeTcs ucrnoiab30BaHue
uH(pOpMAaIIUU U MaTepUaioB cienyromux MHTepHeT — pecypcoB:

www.ege.moipkro.ru
www.fipi.ru
WWW.Mi00.ru
www.1september.ru




«  www.math.ru
-  MuHnucrepcTBo odpazoBanus Pd:
« http:// www.informika.ru/ ;
http://www.ed.gov.ru/ ;
http://www.edu.ru/
- TecrupoBanue online: 5 - 11 kiaccnl:
« http://www.kokch.kts.ru/cdo/
- Ileparormueckasi Mactepckasi, ypoku B UHTepHeT U MHOTO0€ JIpyroe:
« http://teacher.fio.ru
- HoBble TexHoJIOTUM B 00pPa30BAHMU:
«  http://edu.secna.ru/main/
- IlyreBoaurtesns «B Mupe HaykH» Il INKOJIbLHUKOB:
« http://www.uic.ssu.samara.ru/~nauka/
«  Merasnuuxioneauss Kupunia u Medoaus:
« http://mega.km.ru
« CaMTBbI DHIUKJIONMeINH
« http://www.rubricon.ru/ ;
http://www.encyclopedia.ru/

6. OueHoYHbIE MaTePHUAJIbI

HNToroBasi imarnocTuyeckasi padbora
no Kypcey «MaremaTuka, MTHTEUIEKT U TBOPYECTBO»
(8 kaace).

Kpurepuu onieHuBaHusi:
4 0ass1a — BEpHOE pENICHHUE.
3 0aj1a — penieHue B 1IEJIOM BEPHOE, HO COJIEPKUT HEKOTOPbIE HETOYHOCTH.
2 0aJ1a — pernieHue B OCHOBHBIX YepPTaxX BEPHOE, HO HETIOTHOE MJIN COJIEPIKHUT OITHOKH.
1 6ay1 — pernieHne B 11€JI0M HEBEPHOE, HO COJIEPKUT O0JIee Wi MEHEe CYIIeCTBEHHBIC
MIPOJIBUKEHHUSI B BEPHOM HAIMPABJICHUHU.
0 0aJ/U10B — pelIEHUE HEBEPHOE WJIM OTCYTCTBYET.

3aganue 1. Paznoxnure Ha MHOXKUTENH ab (a—b) —ac (a+c¢) +bc (2a+c—b).

3amanue 2. Ha kaxayro KJIETKy IaXMATHOM JTOCKH MOJIOKHUJIU IO HECKOJIbKY MOHET TaK, YTO
CYMMBbI Ha KaXJIbIX IBYX KJIETKaX, UMEIOIIMX OOIIYyI0 CTOPOHY, OTJIMYAIOTCS Ha pyOJIb.
N3BecTHO TakXke, 4TO OAHOM M3 KJIETOK JISKUT 3 pyOJis, a Ha apyroit — 17 py6aei. Kakyto
CyMMY 00pa3yroT MOHETBHI, JIeJKalue Ha 00enx TuaroHaisx?

3aganue 3. [leuopun, Onerun u Yaukuii — cTyaeHTsl yHUBepcuTeTa. Kaxkaplil 3 HUX BbIOpa
JUIA U3YYEeHHsI POBHO TPU MPEIMeTa U3 YEeThIPEX: OMONIOTHS, XUMHUSI, UCTOPUS, MaTeMaTuka. Jlis
JTrOOUTENEeH JIOTUYECKUX 3a/1a4 KaX/IbIil U3 CTYACHTOB U3PEK MO YETHIPE YTBEPKIACHHUS.
Yr1Bepxkaenus llewopuna:

1) ToBPKO Ha OAMH MPEAMET U3 YETHIPEX Mall BEIOOP KaXKI0ro U3 Hac,

2) u3 HAC TOJBKO S BEIOpAJ MaTeMaTHUKY,



3) HUKaKue ABOE M3 HAC HE BHIOpAJU TPU OJJMHAKOBBIX IIPEeIMETa,
4) Yaukwuii Herpas, roBopsi, 4To OHETHH U 51 BEIOpAIH XUMHUIO.
Bricka3piBanus OHeruHa:

1) ToJNIbKO OJIMH U3 HAC BBIOpA UCTOPHIO, 3TO — [leyopuH,

2) Yaukuii u s BBIOpaIu OJTHU U TE K€ MPEAMETHI,

3) MBI BCE TpOe BHIOpaIK OUOJIOTHIO,

4) nBO€ U3 HAC BHIOPATU XUMUIO U OMOJIOTHUIO.

BrickasbiBanus Yaukoro:

1) MBI BCe Tpoe BhIOpaii MaTEMATHKY,

2) OHeruH BBIOpA UCTOPHIO,

3) IleyopuH BbIOpai TOT MPEAMET, KOTOPBIHN 51 HE BHIOpA,

4) Ilewopun u OHeruH — 006a BHIOPATN XUMHUIO.

Ecnu BepHBI Ba ¥ TOJIBKO J1Ba YTBEP)KJICHUS U3 YETHIPEX, CKA3aHHBIX KaXIbIM, TO KaKUe TPU
npenMera ObUTH BHIOPAHBI KXKIBIM U3 3TUX CTYJIEHTOB?

3ananue 4. Ha kaxayro KJIETKy IaXMAaTHOM JTOCKHU MOJIOKHUJIU IO HECKOJIbKY MOHET TaK, YTO
CYMMBI Ha KaXJIbIX IBYX KJIETKaX, UMEIOMIMX OOIIYyI0 CTOPOHY, OTJIMYAIOTCS Ha pyOJIb.
N3BecTHO Takxke, 4TO OAHOM M3 KJIETOK JISKUT 3 pyOJis, a Ha apyroit — 17 py6aei. Kakyto
CyMMY 00pa3yroT MOHETBHI, JIeJKalue Ha 00enx TuaroHaisx?

3apanme 5. CymecTByeT JId TaKOW BBITYKJIBIM MHOTOYTOJIbHUK, KOTOPOTO OTHOIIEHHE CYMMBbI

BHYTPEHHHUX YIJIOB K CYMME BHEIIHUX (B3ATHIX 10 OJJHOMY IPH KaX10M BEPIIMHE) paBHO 15 :
4?

3amanue 6. OcHOBaHUA Tpanenuu paBHbl 3 cM U 2 cM. [luaronanu e€ paBHbl 4 cM U 3 CM.
Haigure miomans tpanennu.

3ananme 7. HatypanbHble uncia a, b u ¢ TakoBbl, uTo ab + bc = ca. Jlokaxxure paBeHCTBO
HO/I(a, b) + HOJI(b, ¢) = HO/I(c, a). (3aecs HOJI — HanbGonpImmii 001Ul 1eIUTENb. )

3apnanue 8. Jlokaxxure, uto uncio 1991 - 1993 - 1995 - 1997 + 16 aBnseTcs KBaapaTomM
HaTypaJIbHOTO YHCIIA.

3apanue 9. Llenwie uncna a, b ¢ TakoBel, 4To ab + bc + ca = 0. Jlokaxxute, 4To 4ncio abc
MOKET OBITh MIPE/ICTABIICHO B BUE MPOU3BEACHIS KBaipaTa IIeJIOr0 YMCiIa Ha Ky0 IeI0ro
yucia.

3amanue 10. CymiecTByeT Ju TaKoe JIBy3HAYHOE YK CIIO, KOTOPOE MPHU JIETICHUH Ha
npousBeieHre ero mudp ga€t B vacTHOM 4 1 B ocTaTke 67

OTBeTHI:
3apanue 1. Paznoxure Ha MHOXUTENIU ab (a—b)—ac (a+c¢) +bc (2a+c—b).
Pemenue. PaccmoTpuMm BeipaxkeHus a—b, a + c u 2a + ¢ — b, yuaum, uto 2a+c —b=(a—b) +
(a + ¢), moATOMY MOCIEAHUHN ieH be (2a + ¢ — b) mpeacTaBuM B BUJIE CYMMBI JIBYX CJIaraeMbIX:
ab(a—b)—ac(a+c)+bc(a+c)+bc(a—b)=(a-b)(ab+bc)+(a+c)(bc—ac)=
b(a-b)a+tc)+c(a+c)b—a)=(a—-b)(a+c)b-c).



3amanue 2. Ha kaxayro KJIETKY IaXMAaTHOM JIOCKHU MOJIOKHUJIU MO HECKOJIbKY MOHET TaK, YTO
CYMMBI Ha KaXJIbIX IBYX KJIETKaX, UMEIOIIMX OOIIYI0 CTOPOHY, OTJIMYAIOTCS Ha pyOJIb.
N3BecTHO Takxke, 94TO OAHOM M3 KJIETOK JISKUT 3 pyOJis, a Ha apyroit — 17 py6aei. Kakyto
CyMMY 00pa3yloT MOHETBHI, JIeJKalue Ha 00enx TuaroHaisx?

Pemienne. 3amMeTyM, YTO YCIOBHUS 3a1a4H BBITIOJTHUMBI JIMIIb B TOM CIIy4ae, €CJIU YKa3aHHbIE
cyMMmbl B 3 1 17 pyOuieii nexaT B IPOTUBOIOJIOKHBIX yriax maxmaTHoi qocku. Toraa
3aroJHEHUE JOCKH MPOU3BOJUTCS OJJHO3HAYHO, a KCKOMasi cymma paBHa 160 pyOmsim.

3 14 |5 16 |7 |8 19 |10
4 15 16 |7 |8 |9 |10]11
5 16 |7 |8 19 |10|11]12
6 |7 |8 |9 |10]11]12]13
7 18 |9 |10)11 12|13 |14
8 19 |10]11]12]13]14]15
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3apanme 3. [levopun, Onerun u Yaukuii — cTyieHThl yHUBepcuTeTa. Kakapiil u3 HUX BeIOpa
JUTSL ©3yYEHUsI POBHO TP MIPEAMETA U3 YEThIPEX: OMOJIOTHS, XUMUS, UCTOpUsI, MaTeMaTuka. J{is
MoOuUTENeH JIOTMUEeCKUX 3a/1a4 KaXKbIM U3 CTYJIEHTOB U3PEK M0 YETHIPE YTBEPKIACHUS.
YrBepxkaenus [levopuna:

1) TobKO Ha OAMH MPEIMET U3 YETHIPEX Masl BHIOOP KAKIOTO U3 HAC,

2) 13 HAC TOJBKO 51 BEIOpa MaTeMaTHKYy,

3) HUKaKue ABOE U3 HAC HE BHIOpAIM TPU OJIMHAKOBBIX IIPEIMETA,

4) Yaukwuii Herpas, roBopsi, uTo OHETHH U 5 BEIOpATH XUMHUIO.

BrickaszpiBanus OHeruHa:

1) TonpKO OJMH U3 HAaC BBIOpa uctoputo, 3To — [lewopun,

2) Yankuii u 51 BEIOpAIN OJTHU U TE YK€ MPEAMETHI,

3) MBI Bce Tpoe BHIOpau OUOJIOTHIO,

4) mBO€ M3 HAC BBHIOPATN XUMUIO U OMOJIOTHIO.

Bricka3biBanus Yaukoro:

1) MBI BCe Tpoe BhIOpaI MaTEMATHUKY,

2) OHervH BbIOpal HCTOPHIO,

3) [lewopuH BbIOpas TOT MPEAMET, KOTOPBIHM 51 HE BbIOpa,

4) Tleyopun u OHEeruH — 00a BEIOpAIM XUMHIO.

Ecnu BepHBI ABa 1 TOJNBKO JBA YTBEPKIACHUS U3 YETHIPEX, CKA3aHHBIX KAXKIBIM, TO KAKUE TPU
npeaMeTa OblIM BHIOPAHbBI KaXKIbIM U3 3TUX CTYJIEHTOB?

Pemenne. Bcem ycnoBusM yioBiIeTBOPSIET €IMHCTBEHHO BO3MOXKHBIN BapHaHT BbIOOPa
MPEIMETOB:

[TewopuH BBIOpATT OMOJIOTUIO, XUMUIO, HCTOPHIO;

OneruH — OMOJIOTHIO, XUMUIO, MATEMATHKY

Yarkuii — OMOJIOTHIO0, MATEMATHUKY, UCTOPHIO.

Tabnuiia BepHBIX (+) U JIOKHBIX (-) OTBETOB TAKOBA:

ITedopun (+ - + -),

OneruH (- - + +),



Yaukwuii (- - + +).

3ananue 4. Ha kaxayro KJIETKy IaXMAaTHOM TOCKH MOJIOKHUJIU IO HECKOJIbKY MOHET TaK, YTO
CYMMBI Ha KaXJIbIX IBYX KJIETKaX, UMEIOIIMX OOIIYI0 CTOPOHY, OTJIMYAIOTCS Ha pyOJIb.
N3BecTHO Takxke, 4TO OAHOM M3 KJIETOK JISKUT 3 pyOJis, a Ha apyroit — 17 py6aei. Kakyto
CyMMY 00pa3yroT MOHETBHI, JIeJKalue Ha 00enx TuaroHaisx?

Pemienue. 3ameTuM, YTO YCIOBHUS 3a1a4 BBITIOJTHUMBI JIMIIb B TOM CIIy4ae, €CJIU yKa3aHHbIE
cyMMmbl B 3 1 17 pyOuieii nexaT B IPOTUBOIOJIOKHBIX yriax maxmaTHoi qocku. Toraa
3aroJHEHUE JOCKU MPOU3BOJUTCS OJJHO3HAYHO, a KICKOMasi cymma paBHa 160 pyOmsim.
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3apanme 5. CymecTBYeT JId TaKOW BBITYKJIbIM MHOTOYTOJIbHUK, KOTOPOTO OTHOIIEHHE CYMMBbI
BHYTPEHHHX YTJIOB K CyMME BHEUIHUX (B3AThIX 10 OJIHOMY MPHU KAXKI0M BepIIUHE) paBHO 15 :
47

Pemenune. CymMma BHYTPEHHUX YIJIOB MHOTOyTOJIbHUKA 180° (n — 2), a cyMMa BHEIITHUX YTJIOB
360°. 3naunr,

180°Wn-2) _ g

360° 4 ’

oTkyaa n=9,5. Yucio CTOPOH HE MOXKET ObITh IPOOHBIM, 3HAUHUT, TAKOM MHOTOYTOJIbHUK HE
CYIIECTBYET.

3amanue 6. OcHOBaHUA Tpanenuu paBHbl 3 cM U 2 cM. [luaronanu e€ paBHbl 4 cM U 3 CM.
Haigure miomans tpanennu.

Pemenue. [Tycts nana tpanenus ABCD. I[Iposeném ED || AC 5o nepecedeHus ¢
npoaomkenueM BC B Touke E. B Tpeyronsnuke BED cToponb! paBHbl 3 ¢cM, 4 ¢cM U 5 cM,
3HauuT, yroj BDE-npsMoii, moatomy u yroin AOD-nipsmoit, T. €. 1uaroHaiu Tpaneinuu
B3aMMHO TIePICHINKYISIPHBL Sapcp = 0,5 AC - BD = 6(cm).

3amanue 7. HarypanbsHble uncna a, b u ¢ TakoBsl, 4yTo ab + be = ca. JlokaxuTe paBeHCTBO
HO/I(a, b) + HOJI(b, ¢c) = HO/I(c, a). (3xecs HOJI — HanOGobimmii 001l 1eIUTENb. )
Jloka3aTeabCTBO. 3a/1a4a JIETKO CBOJAUTCS K CIIy4aro, KOT/a Yncia a,B ¥ ¢ HE UMEIOT OOIIETO
nenurens. B atom cinyuae HO/[(a, b) = \/Z , HOJI(b, ¢) = \/Z n HO/I(a, ¢) = \/; . PaBeHCTBO
\/@ + \/% = \/% CIIPaBEUTMBO, TAK KaK TTOCJIe YMHOKEHHS €T0 Ha abc TONYYHM BEPHOE
paBeHCTBO ab + bc = ca.

3apnanue 8. Jlokaxxure, uto uncio 1991 - 1993 - 1995 - 1997 + 16 aBnsercs KBaapaTom
HaTypaJIbHOTO YHCIIA.
Hoka3arenbcTBo. IMeeT MECTO TOXKAECTBO



(n—3)n - D+ D(n +3) + 16 = (n* = 5)°.
OTCIOI[a CJICAyCT YUCIIOBOC PABCHCTBO
1991 - 1993 - 1995 - 1997 + 16 = (1994* — 5)*.

3apanue 9. Ilenwie uncna a, b ¢ TakoBel, 4TO ab + bc + ca = 0. Jlokaxxute, 4To 4KCi0 abc
MOKET OBITh MPEJICTABICHO B BUJIEC MPOU3BEACHHUS KBaipaTa 11eJI0T0 Yucia Ha KyO 1eJI0ro
YHCIa.

Jloka3aTeabcTBO. [TokaxkeMm, 4ToO eclii yncia a, b, ¥ ¢ He UMEIOT OOIIEro ASAUTENIS, TO YUCIIO
abc SIBISIETCS TOJIHBIM KBAAPaToM. ITyCTh p — IPOCTOE YHCIIO U C JEIUTCS Ha P, TOT/IA U3
paBeHcTBa ab = - c(a + b) cireayer, 4TO OJHO M3 YKCET a ¥ b JEIUTCS Ha P, a BTOPOE HE
JIeITUTCS Ha P; 3HAYKT, abC JENTCS Ha P . AHAIOTHYHO PacCy’Kaast PO JEIUTENH YUCeN a U b,
MOJIy9aeM, 4To JIF0O0e TPOCTOE YHUCIIO BXOIUT B TIpou3BeieHue abe B ueTBEPTOi crenenu. Ecmu
y 4ucen a, b, ¢ ecTh 001l 1eTnuTeh, TO OH BOWIET B IPOU3BEICHUE B KyOe€.

3amanue 10. CymecTByeT Ju TaKoe JIBy3HAYHOE YK CIIO, KOTOPOE MPHU JICTICHUH Ha

npou3sBeieHue ero nudp Aa€t B 4aCTHOM 4 U B ocTaTKe 67
Pemenne. [Tpeanonoxum, 4To Takoe 4yucio cymiectpyer. O003HAUMB Yepes X U 'y
COOTBETCTBEHHO YHMCJIO €0 JIECATKOB U YKCIIO €IUHUIL, TTIOJTYYUM JIJIs1 ONIPEICIICHUS
HEU3BECTHBIX YPAaBHEHUE

10x +y=4xy +6 (1)
Y HEPABEHCTBO
Xy > 6, (2)
MMOCKOJIBKY OCTaTOK MEHBIIIE JEeTUTEIS.
Tak kak ypaBHeHue (1) paBHOCHIIBHO YPaBHEHUIO
Ex-1D(5-2y)=7-1(3)

U X — HaTypajabHOE Yucio, To 4x — 1 > 1. CnenoBatenbHo, U3 (3) ¢ y4€TOM TOTO, UTO y - YUCTIO
nenoe, umeeM: 4x — 1 =7u S5 -2y =1, 1. e. X =2,y = 2, HO 3Ta apa YUCel HE YAOBIECTBOPSET
HEpaBEHCTBY (2).

Nrak, He cylecTBYeT ABY3HAYHOE YHCIIO0, KOTOPOE MIPH JACICHUU Ha IPOU3BEACHUE ero mudp
naét B yacTHOM 4 U B ocTtaTke 6.
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