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HOACHUTEJBHASA 3AIIMCKA

B ceronmHsiiHeM MUpe BBICOKMX TEXHOJOTMH M MHOrooOpasus MOCTYMarolen
uHdopmaluu, KoTopas SBISIETCS 0O0sS3aTeIbHOM IJii YCBOCHUS W 3allOMHUHAHUS
yYalllMMUCS B paMKaX HW3Y4YEHHUS Pa3IUYHBIX Y4eOHBIX AUCIUIUIMH, 0CO00E€ MECTO
OTBOJUTCS BHEYPOUHON MpPEAMETHOM JEeATEeNbHOCTH, KOTOpas CHOCOOHAa MOMOYb
yYaluMcs B TO3HAHUM MHpPa, PACIIMPEHUIO KPyro3opa M MPUMEHEHUIO CBOUX
TBOPYECKUX HABBIKOB B IPYTUX CUTYaIIUSX.

Oco6oe Mecto B denmepanbHOM rOCyIapCTBEHHOM CTaHIAPTE O CpeaHeM (TIOJTHOM)
obmeM o0pa3oBaHUM OTBOAMUTCS «C(HOPMUPOBAHHOCTH TPEICTABICHUNA O MATEMAaTHKE
KaK 4acTH MUPOBOM KYyJbTYpPhl U O MECTE MATEMAaTUKH B COBPEMEHHOUN IUBWJIN3ALIUH, O
croco0ax OMUCAaHUS HA MATEMATHUYECKOM SI3bIKE SIBIICHUN PEAIbHOTO MUPa.

Hannas nporpamma «Bmepenq Kk ycmexy» HUMEET  €CTECTBEHHOHAYUYHYIO
HaIlpaBJIEHHOCTb.

[Iporpamma pazpabotana ¢ yueroM TpedboBanuii denepaabHOrO rocy1apCTBEHHOTO
00111€00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOIO 0OOIIEro oOpa3oBaHUsA, C Y4YETOM
TpeOOBAHMI, IPEIBABIAEMBIX K MPEAMETHBIM PE3yJIbTaTaM M0 MaTEMATUKE BBIITYCKHHUKA
OCHOBHOW IIIKOJIBI, paccuuTaHa Ha oOydarmuxcsi 9-X KiIaccoB, 001alarommx
ompe/ielIeHHbIM OaraxoM 3HaHWM, TMOJYYEHHBIX Ha YpPOKaX MaTEeMaTUKH. 3aHITHS
[[EJICHANPABICHHO TOTOBAT OOYYaIOMIMXCS K CJlay€ OCHOBHOIO TOCYAapCTBEHHOTO
HK3aMeHa, CIOCOOCTBYIOT Pa3BUTHIO U TIOJIJIEPIKKE HHTEPECa YUaIUXCA K IeSITEIbHOCTH
JAHHOTO HaIpaBJIECHUs, Tal0T BO3MOKHOCTh PACIIUPUTh 3HAHUS U YMEHUS, IOJTyYCHHbBIE
B Ipoliecce y4eObl, CO3JAI0T YCIOBUS Il BCECTOPOHHETO Pa3BUTHUS JUYHOCTH. OHU
TaKXe SBJISIOTCS KCTOYHUKOM MOTHBAIIMU YYEOHOU JEATENbHOCTU YUYallUXCs, 1al0T UM
TyOOKHIT SMOITMOHABHBIN 3aps/Il.

[Iporpamma cocTaBjieHa C YYETOM BO3PacCTHBIX OCOOCHHOCTEM U  ypOBHSA
MOATOTOBJICHHOCTU YYalllUXCs, OHA HallpaBJieHa Ha Pa3BUTHE U TOBBIIICHUE YPOBHS
MPEAMETHBIX Pe3yJIbTaTOB MO MPEeIMETy MaTeMaTHKa, JOTUUYECKOTO MBIIIUICHUS, YMEHUN
U CIIOCOOHOCTEM 00yYaromuxcsl.

[ToaroToBka cnocoOCTBYeT (QOPMHUPOBAHWIO TaKMX KaueCTB JUYHOCTU Kak
LEJEeyCTPEMIEHHOCTh, HACTOMYMBOCThb, BHUMATEIIbHOCTb.

B nporiecce Benenust mporpamMmbl 0c000€ BHUMaHUE 00paIaeTcs Ha perieHue 3a1a4y
«00s13aTEIbBHOTO MUHUMYMa» U Ha OTPa0OTKY CJIOXKHBIX CUTYaIlui TP PEIICHUH 3a]1a4.

PykoBoauTenem mporpaMmbl TMOAOMPAIOTCS 3aJlaHUs TakKuM 00pa3oMm, UTO
paccMOTpEHHE TMPEAIIECTBYIOIIMX 33/lad  BJIMSAET HA  YCIEIIHOCTh  PELICHUS
NOCJIEAYIONIMX. 3a/Jayd  MOJOMPAIOTCS HCXOAS U3 KOHKPETHBIX BO3MOXKHOCTEH
yqarmxcs.

K HayanbHOW Tpymnme OTHECEHBbl 3aJlayM, CTaBSIHME CBOEH IEJbI0 YCBOCHUE
OCHOBHBIX MAaT€MaTUYECKUX IMOHATHI, HEOOXOIUMBIX JJI PEIICHUs 3aJad MO JTaHHOU
TeMe.

Crnenyromas rpymnmna BKIIOYaeT B ce0sl crieluaibHbIe 3a7a4d, B MPOLECCE PEIICHHUS
KOTOPBIX YIYCHUKH 00paIlaloT BHUMaHUE Ha CBOIO JIEATETLHOCTH 10 MIOUCKY PEIICHMUS, a
HE OTBETA YaCTHOMU 3aJauH.

Ha 3anatusx ywaniuecs 3HAKOMSTCA C ajJrOpUTMaMu pEIICHUs 3aJaHui, Kak

0606HIGHHLIMI/I, TaK M YaCTHBIMH, IIPCAHAZHAYCHHBIMU JIA PCHICHUA I10 KOHerTHOI;'I
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TEMC KypCa MAaTCMAaTUKH. B KOHIIC 3aHATHA PYKOBOAUTCIb PCKOMCHAYCT 3aHATHUA OJIA
CaMOCTOATCIBbHOT'O PCIICHUA.

HporpaMMa npeaHasHadyceHa JIA4 TOTo, yTOOBI 00€CIIeUNTh Ka4YeCTBEHHOE
MaTEMaTHYICCKOC 06p8,30BaHI/I€, INOCTPOUTh €AUMHYIO CUCTCMY BOCIPHATHSA INKOJbHBIX
nporpamMm 1o IHIpeaIMCcTaM M BHCYPOUHYIO ACATCIIBHOCTBb, W ITO3BOJIMTH INKOJIBHUKAM
IIPOABUTH CITOCOOHOCTH CaMOCTOSATEIBLHO MBICIUTD U PacCyKaaThb.

OTnMYUTENHFHON OCOOCHHOCTHIO JAHHOW MPOrpaMMbl SIBJISETCS TO, YTO KypC
peaycMaTpPUBAET MOAAECP/KAHUE U Pa3BUTHE MTO3HABATEIIBHOTO HHTEPECA K MATEMATHKE,
MOJITOTABIMBAECT IIKOJIBHUKOB K JaJIbHEUIIIEMY yTIyOJIEHHOMY M3Y4YEHUIO NpeIMeTa Ha
ypOKax CHEUKYPCOB M KPY>KKOB IO MaTeMaTHKe; OOyCIaBIMBAET BHIOOP POAUTENSIMU
6onee mpodecCHOHATHHOTO U3YUYCHHSI UX JCTHhMU AUCITUTUIHHEI.

AKTYaJIbHOCTH NPOrPaAMMBbI

3HaueHHe MaTeMaTHKA B IIKOJbHOM OOpa30BaHMM OIPEACNAETCS POJIbIO
MaTEeMaTUYeCKOM HAyKW B >KU3HU COBPEMEHHOTO OOIIECTBA, €€ BIUSHUEM Ha TEMIIbI
pPa3BUTHUSI HAYYHO — TEXHUYECKOTO Mporpecca.

CouuasibHble U SKOHOMHYECKUE YCIOBHUS B OBICTPO MEHSIOIIEMCS COBPEMEHHOM
MUpe  TpeOYIOT, UTOObl  HBIHCIIHUE  BBIMYCKHUKH  TMOJYYWIM  IIEJOCTHOE
KOMIIETEHTHOCTHOE oOOpa3zoBaHue. KOMIETEHTHOCTHO — JACSATEILHOCTHBIM MOAXOJ
MOXET MOJATOTOBUTH YEJIOBEKA YMEJIOr0, MOOMIJILHOTO, BIIAJICIOIIETO HE HAOOpOM (PakToB,
a crnoco0aMM U TEXHOJIOTHUSAMH MX MOJIYUYEHHMS, JIETKO aJanTUPYIOUIErocs K pa3InyHbIM
YKU3HEHHBIM CUTYaIUSIM.

AKTYaJIbHOCTb W HOBH3Ha mnporpamMmel «Bmepen K ycmexy» omnpenensiercs,
MPEXKJIe BCEro, TEM, YTO MaTeMaTHKa SIBJISICTCS] OMIOPHBIM MPEIMETOM, 00€CTIeUnBAIOITIM
M3YUYEHHE HA COBPEMEHHOM YPOBHE Psifia IPYTUX AUCIUIUINH, KaK €CTECTBEHHBIX, TaK U
ryMaHuTapHbIX. JlomomHuTenbHOE OO0pa3oBaHUME [0 MaTEMaTUKE IMeJaroru4ecku
11eJ1eco00pa3HoO, TaK KaK y MHOTHX O0Yy4YaroIUXCsl CHIDKEH MO3HABATENbHBIN UHTEPEC K
npenmetry. Ha ypokax He Bcerga ymaercsi MHIUBUIYAIU3UPOBATH MPoliecc OOy4eHHS,
MOKa3aTh HECTaHJapTHhIE CHOCOOBI pelieHus 3aJaHuii, paccMOTpPeTh 3ajayu
MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH, BOIIPOCHI, CBA3aHHbIE C UCTOpHUEH maTeMaTuku. Ha
ypOKax HET BO3MOKHOCTH YIIIyOUTb 3HAHUSI TIO OTJAEIBHBIM TEMaM IIKOJIHLHOTO Kypca.

[lenecoobpa3Ho mpoBeneHue padoThl Mo mpeaMery B pamkax I, rae Oosbiie
BO3MOXXHOCTEH JJi1 pacCMOTpPEHHUs psiga BOMPOCOB, HE BCErja CBS3aHHBIX
HEMOCPEICTBEHHO C OCHOBHBIM KypcoM Marematuku. [I1 B 9 knacce akryanbHa cerogHs
elie ¥ MOTOMY, YTO MO OKOHYAHUM OCHOBHOM IIKOJBI KaXJAOMY YYEHUKY MPEICTOUT
clava ’K3aMeHa M0 MaTeMaTHhKe, ONpeieJIeHUE ¢ TabHEUIITUM BBIOOPOM MPOAOTIKEHUS
obOpasoBanusi, ciada EI'D rae 3a orpaHM4eHHBbIH BPEMEHHOW HHTEpPBAI HEOOXOIUMO
CIIPaBUTHCA C HE BCErla CTaHIApTHBIMH 3ajaHusmMu. OT KoinyecTBa OaioB Ha
HK3aMEHaX M0 MAaTeMaTUKE 3aBUCHUT BO3MOXKHOCTb B TOJYYEHUU JAIbHEHIIErO
o0pa3oBaHUs.

OTanYnTeJbHOH O0CO0CHHOCTBHIO NporpamMMbl «Bmepex K ycmexy» OT yxke
CYIIECTBYIOIIUX B JJAHHOW 00JIaCTH, SIBJISIETCS TO, YTO JaHHAs MporpamMma JOCTATOYHO
YHUBEpCaJIbHA, UMEET OOJIBIIIYIO MPAKTUYECKYI0 3HAUUMOCTh.

[Iporpamma nocTymHa BCeM, HaA4MHATh M3Y4YEHHE MPOTrpaMMbl MOXKHO C JHOOOM
TeMbl; KaXJas W3 HUX HMMEET pa3BUBAIOIIYI0 HalpaBlIeHHOCTh. IIpemiaraemas
nporpaMma paccuMTaHa Ha oOydarolMuXcs, KOTOPbIE CTPEMSTCS HE TOJIBKO pa3BUBATh

3



CBOM HAaBbIKU B IPUMEHEHUHM MAaTEMaTHUECKUX MPEOOpa30BaHU, HO U pacCCMAaTPUBAIOT
MaTEMaTUKY KaK CPEICTBO MOIY4YECHUS AOIOJHUTEIBHBIX 3HAHUH O KU3HH.

Ileqarornyeckasi meeco00pa3sHOCTb NMPOrpaMMbl OOBSICHSETCS TEM, YTO OHA
coueTaeT B ce0e yueOHbIH, pa3BUBAIOLINI U BOCIIMTATENbHBIN aClIEKThl, OpDUEHTUPOBAHA
Ha ydamuxcs 9 Kimacca, 3aKaHYMBAIOIIUMX KypC OCHOBHOM IIKOJIbI, HAXOIAIIMXCA Ha
nopore BbiOOpa mpoduis o0yueHus, pacCUMTaHa Ha OJUH Toj. BkiroueHne B TaHHYIO
IIpOrpaMMy NIPUMEPOB M 33Ja4, OTHOCAIIMXCA K BOIPOCAM TEXHHUKH, IPOU3BOJACTBA,
CEJIBbCKOI0 XO34KCTBA, JOMAIUIHEr0 NMPUMEHEHHs, YOEKTAroT ydalluxcsi B 3HAYECHUU
MaTEeMaTHKH JUJISl Pa3UYHBIX c(ep YeTOBEYECKOM NesATENbHOCTH, CIOCOOHBI CO3/1aBaTh
YBEPEHHOCTHh B IIOJIE3HOCTH M IPAKTUYECKOW 3HAYMMOCTH MATEMATHKH, €€ pPOJU B
COBPEMEHHOMU KYJIBTYpE.

Heap mporpamMmmbl — (GOPMUPOBAHUE TPEACTABICHUS O MaTeMaTHKe KakK O
(GyHIaMeHTaIbHON 00JaCTH 3HAHUS, HEOOXOIUMOM /il IPUMEHEHUSI BO Bcex cepax
OOLIIEYETIOBEUECKON  JKM3HU;  YINIYOJIGHHE M PACIIMPEHHE  MaTEeMaTHYECKHUX
KOMIIETEHIIUI; pa3BUTUE MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN y4aluxcsi, 000OIIEHHbIX
YMCTBEHHBIX YMEHMI; BOCIINTAHNE HACTOWYMBOCTH, NHULIUATHBBI, CAMOCTOSTEIIbHOCTH,
CO3/1aHUE YCIIOBUH JIJIsl caMOpeann3aliy yJaluxcs B poliecce yueOHOM AesITeIbHOCTH ,
paciupeHusi 00IIero Kpyro3opa B MpOIECCe aCCMOTPEHUS PA3IMYHBIX NPAKTHUUECKUX,
HECTaHJIAPTHBIX 3a/1a4, O0YyYEHUs] HaXO0KJICHUIO HETPATUIMOHHBIX CIIOCOOOB peIIeHU
3azad.

3axayu nporpamMmsI:
OoOpa3oBaresibHbIC 3a/1a4H:

e  pacHIMpUThL TMpeJcTaBlieHHEe O cdepax TMNPUMEHEHUS MaTEeMAaTUKU B
€CTECTBEHHBIX HayKaX, B 00JacTH TyMaHUTApPHOWU JAESATEIbHOCTH, MCKYCCTBE,
IIPOU3BOJICTBE, OBITY;

e  COBEpUICHCTBOBATh U YIIIYOJIATh 3HAHUS M YMEHHS YUYaIlUXCS C Y4ETOM
WHUBUTyaJIbHON TPACKTOPUU O0YUCHUS;

e Y4YUTh cmoco0aM TIOMCKA LENU JeATEIbHOCTH, MOUcKa W 00padoTKU
uH(OpMAaIUI; CHHTE3UPOBATH 3HAHMUS.

Pa3zBuBarmue 3a1a4u:

e  CIOCOOCTBOBATH PA3BUTHIO OCHOBHBIX TIPOILIECCOB MBIIUJICHUS: YMEHUE
aHaJu3UpOBaTh, CpPaBHHUBATb, CHHTE3UPOBATH, 0000IIATh, BBIICIATH TJIABHOE,
JIOKa3bIBaTh, OMPOBEPTaTh;

e  DPa3BUBATh HABBIKU YCIICIIHOTO CAMOCTOSITEILHOTO PEIICHUS MPOOJIEMBI;

BocnuraresbHble 3a1a4M:

e  BOCIUTHIBATH  aKTHUBHOCTb, CaMOCTOSITEJIbBHOCTh,  OTBETCTBEHHOCTb,
KyJbTYpY OOIICHMUS;

e  CrmocoOCcTBOBaTH (OPMHUPOBAHUIO OCO3HAHHBIX MOTUBOB O0YUYEHUSI.

B ocHOBY HacTos11Iel TPOrpaMMBbI MOJIOKEHBI MeAArOru4ecKue U INIaKTH4ecKue
NPUHIUNBI BAPHATUBHOTO Pa3BUBAIOIIETO 00pA30BAHMS:
JIMYHOCTHO-OPMEHTHUPOBAHHbIC MPUHIUNBI: TPUHIIUIT aTAIITUBHOCTH; MPUHIINI
Pa3BUTHS; TPUHIUI KOMGOPTHOCTH TpoIiecca 00yIeHHUS.
KyJbTypHO-OpHEHTHPOBAHHBbIE NPUHUMIBI: TPUHIUI IEJIOCTHOM KapTUHBI
MUpa; TPUHIIAI TEJIOCTHOCTH COAEP>KaHUsI 00pa30BaHUs; MPUHIIAN CUCTEMAaTUYHOCTH;
MPUHIUAI CMBICJIOBOTO OTHOIICHHS K MHPY; MPUHIUI OPUEHTUPOBOUYHOU (DYHKIIUU
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3HAHWW; TPUHLUI ONOPBl HAa KyJNbTYpy Kak MMPOBO33PEHHE M KaK KyJbTYpPHBIN
CTEPEOTHII.

JleATeJIJbHOCTHO-OPUEHTHPOBAHHBIE  NPMHLOMIbI:  [pUHIMO  OOydeHus
NESATENIbHOCTH; MPHUHLMII YIPaBISIEMOIO IMepexofa OT MAESITEIbHOCTH B Yy4eOHOI
CUTYallUH K JESTEIBHOCTH B )KU3HEHHON CUTYallM; IPUHIIUII [IEPEX0/1a OT COBMECTHOU
y4e0HO-I03HABATEIBHOMN IEATEIbHOCTH K CAMOCTOSTENBHON AEATEIbHOCTH yYallerocs
(30Ha OmM>KAMIIEro pa3BUTHS); MPUHLMUII OMOPBI HA MPOLIECCHl CHOHTAHHOIO Pa3BUTHS;
IpUHLHUI (POPMUPOBAHUS MOTPEOHOCTH B TBOPUECTBE U YMEHUN TBOPUECTBA.

Oco0eHHOCTH IPOrpaMMBbI

JlanHast mporpaMma sIBJISIETCSI MPAKTUKO — OPUEHTUPOBAHHOM, 00BEANHSET B cebe
BOIIPOCHl TEOPETUYECKOM M NPAKTUYECKOM MOATOTOBKM OOYyYarONIMXCS MO Kypcy
MaTEeMaTUKd OCHOBHOroO o0miero oOpa3oBaHus. lleneHanmpaBiIeHHO TOTOBUT K
IIPOXOXKAECHUIO TOCYAAPCTBEHHOM HTOTOBOM aTTECTALIUH.

Bo3pact o0yuyaommuxcs, y4acTBYIOIIHNX B peaju3anuu nporpammsl «Bnepen k
ycnexy» - 14-16 ner, obyyaronuecs: 9-x kiraccoB o011eo0pa30BaTEIbHBIX YUPEKICHHM.

DopMbI U PEKUM 3AHATHI.
[Iporpamma npenycmMaTpUBaEeT pa3IMuHbIE (POPMBI U METOIbI pAOOTHI:

®TPYNIIOBBIC 3aHATUA: TEOPETUUECKUE, MPAKTUUECKUE; JEKIU, OObSICHEHUE,
Oecena.

SUHAVBUYAJIbHBIE 3aHATUS: KOHCYJbTalUsd, padoTa € JIONOJHUTEIHHOU
JUTEpaTypou, UCTOYHUKaMU VIHTEpHET pecypcoB; UHAUBUIYaAIbHBIC 3aJaHHUs Ha
JIOM.

OcHoBHOH (hopMOIi 3aHATHI ABISETCS TPYNIIOBOE YU€OHO — MPAKTUYECKOE 3aHATHE.

Cpoxku peanuzanuu JOMOJHUTENBHON o0IlIepa3BUBatoLiel nporpaMmmsl «Brepen k
ycnexy» - 1 yueOHblIil roa.

B rpynny npuHMMAarOTCS BCE JKEJIAFOIIHE.

Pexxum 3aHsITHII: TpOorpamMMa peaan3yeTcs B 00111e00pa3oBaTesIbHOM YUPEKICHUH,
KOJIMYECTBO 3aHATUH B HeAemto — 1. 3aHATHSA NPOBOAATCS 10 YUEOHBIX 3aHITHM.

Kasienpapubiii yueOHbIH rpapux

IIpoao/KnTEIBHOCTH Y4€OHOT0 Toa — 29 Helemb.

Ilnanupyemble pe3ybTaThl 0CBOCHHUS NMporpammbl «Bnepen k ycnexy»

Jluunocmmuwie pesyabmamaol.

¢OTBETCTBEHHOE OTHOIIEHUWE K YYEHUIO, TOTOBHOCTh M CIIOCOOHOCTh K
CaMOPAa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIIMM K OOYyUYEHHUIO U MO3HAHUIO,
OCO3HAaHHOMY BBIOOPY H TIOCTPOCHUIO JaJbHEWINEeH WHANBUAYATbHON TPACKTOPHUH
oOpa3zoBanusi Ha 0aze OPHEHTHPOBKM B MHpe Mpodeccuit u mpodeccroHaATbHBIX
MPEANOUYTEHU, C yUETOM YCTOMYMBBIX MTO3HABATEIbHBIX HHTEPECOB, a TAKKE HA OCHOBE
dbopMHUpOBaHUS YBAKUTEIHLHOTO OTHOIICHUS K TPYIY.

e DopMHpOBaHKE 1IEIIOCTHOIO MUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH.
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e¢OCBOCHHE COLMATBHBIX HOPM, MPAaBWJI MOBEAECHUS, posiel U (HOpM colUaIbHOU
KU3HU.

ePa3BuTHEe MOpAIbHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAaJbHBIX
npobsieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hOpMHUPOBaHMSI HPABCTBEHHBIX UYBCTB U
HPaBCTBEHHOI'O  IOBEJEHHUSA, OCO3HAHHOTO MW OTBETCTBEHHOI'O OTHOILIEHHUA K
HPaBCTBEHHBIM MTOCTYIIKaM.

o dopMupoBaHWE KOMMYHUKATHBHONW KOMIIETGHTHOCTH B OOIICHUH W
COTPYJIHUYECTBE.
o dopMUpOBaHUE  CIIOCOOHOCTH K  SMOIMOHAIBHOMY  BOCIHPHUSATHUIO

MaTeMaTHYeCKUX 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHI
Memanpeomemmnule pesynbmamsi 06yyeHs]

Pezcynamuenvie YY/[

® OTIPEJICNIATh COOCTBEHHBIE TIPOOJIEMBI M MPUIHMHBI X BOSHUKHOBEHHSI TIPU paboTe
C MaTeMaTUYECKUMU O0BEKTaMHU;

¢ hopMyIHpoBaTH COOCTBEHHBIC BEPCUU WUJIU NMPUMEHATH Y)KE U3BECTHBIE (DOPMBI U
METO/Bl PEIICHUS MaTEeMaTHYECKOH MpoOIeMbl, (GOPMYIHPOBATH TMPEAIOIOKCHUS U
CTPOUTHh THUIOTE3bl OTHOCHTEIIBHO pPAacCMaTpUBAEMOTO OOBEKTa W TIPEIBOCXUIINATH
pe3ynbTaThl CBOSH y4eOHO-TIO3HABATEILHOU IEATEIHHOCTH;

®OIIPENICIATh MMyTH AOCTHIKEHUS IIeJieH U B3BEUIMBATh BO3MOXKHOCTH Pa3peIcHUS
OTpeIeJICHHBIX Y4YEOHO-TIO3HABATENIbHBIX 3a/1ad B COOTBETCTBUU C OIPEACIICHHBIMU
KPUTEPHUSIMU U 33]la4aMu;

®BBLICTPaUBaTh COOCTBEHHOE 00Pa30BaATENBHOE MOIIPOCTPAHCTBO ISl Pa3peIICHUS
OTIpEICTICHHOTO KpyTa 3a/1a4, ONMPEASIATh M HAaXOIUTh YCIOBUS JIJIS peasTu3aIiuy UACH U
MJ1aHOB (CaMOOOYyUYEeHHE);

®CaMOCTOSITEIPHO  BHIOMPATh CpeaW MPEAJIOKCHHBIX PECypcoB  HamOosee
3¢ (HEeKTUBHBIE ¥ 3HAYMMBIE MIPU padOTE C OMPEICICHHON MaTEMaTUYECKON MOJIEIIbIO;

®yMETh COCTAaBIISITh IUIAH pa3pelIeHUs] OMPENENIEHHOTO Kpyra 3ajiay, UCIOJIb3Ys
pa3IMYHBIE CXEMBI, PECYPChI TOCTPOEHUS TUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOIINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAIU3 33]1a4yu;

eyMETh IUIAHUPOBAThH CBOW 0Opa30BATEILHBIA MapUIpyT, KOPPEKTUPOBATH H
BHOCHUTH OTIPE/CIICHHBIC N3MCHCHHSI, KQUeCTBEHHO BIUSIONINE HA KOHCYHBIH MPOAYKT
y4eOHO-TI03HABATEIILHOU IeATEIIbHOCTH;

eyMEHHE KauyeCTBEHHO COOTHOCHTH CBOW JCHCTBHUS C MPEABKYIIAEMBIM HTOTOM
y4eOHO-TI0O3HABATEIFHON JIEATETLHOCTH IOCPEACTBOM KOHTPOJIA W TUIAHUPOBAHUS
y4e0HOTO MpoIecca B COOTBETCTBUM C U3MEHSIOIIMMUCS CUTYallUSIMH U TTPUMEHSIEMbIMU
cpenctBamMu U (opMamMu OpraHU3AlMHM COTPYIHUYECTBA, a TAKXKE HHAUBUIYaTHHOU
paboThI HA YPOKE;

eyMEHHE OTOHMpaTh COOTBETCTBYIOIIME CPEIACTBA pCaM3alldd  PCIICHUS
MaTEeMaTHYECKHUX 3aja4, o0upaTh HHCTPYMEHTHI JJII OIICHUBAHUS CBOEH TPACKTOPHHU
B paboTe ¢ MaTeMaTHICCKUMHU MTOHATUSIMH U MOJCIISIMH;

Ho3nasamenvnvie YY/[



®YMEHHUE ONPEAEIIATh OCHOBOINOJIATAIOIIEE IOHATHE M NPOU3BOAUTH JIOTHKO-
CTPYKTYpPHBIM aHaju3, ONPEIENATbh OCHOBHBIE IPU3HAKM U CBOMCTBA C IOMOUIBIO
COOTBETCTBYIOIINX CPEJICTB U UHCTPYMEHTOB;

®yMEHHE MPOBOAUTH KIAaCCU(PUKALNIO OOBEKTOB HA OCHOBE KPUTEPUEB, BBHIACIATD
OCHOBHOE Ha (hOHE BTOPOCTENICHHBIX JTAHHBIX;

eyMEHHE MPOBOAMUTH JIOTHUYECKOE pACCYXKICHHE B HAMpaBlICHUH OT OOIIUX
3aKOHOMEPHOCTEN M3y4aeMoM 3aJ1a4u 0 YACTHBIX PACCMOTPEHUI;

®YMEHHE CTPOUTH JIOTMUYECKHUE PACCYKICHHS HAa OCHOBE CHCTEMHBIX CPAaBHEHHIA
OCHOBHBIX KOMIIOHEHTOB M3y4a€MOI'0 MaTEMATUYECKOTO pa3Aesia Ui MOAEIH, TOHATHUS
VI KJIACCOB, BBIJEISIS ONPEECICHHbBIE CYIIECTBEHHbIEC TPU3HAKHU WIIM KPUTEPHH;

®yMEHUE BBISABIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTb
COOTBETCTBYIOIIMX IIEMOYEK PACCYKIECHUN MpU pabOTE ¢ MaTEMAaTUYECKUMH 3a/1a4yaMH,
YMETh MOJPOOHO M CKATO MPEACTABIATH ACTAIU3ALMI0 OCHOBHBIX KOMIIOHEHTOB IPHU
JIOKA3aTEIbCTBE MOHATUN U COOTHOIICHUI HA MaTEMaTUYECKOM S3bIKE;

® YMEHHE OPraHU30BBIBATh ITOMCK U BBISBIIATH IPUYMHBI BO3HUKAKOIIUX IIPOLIECCOB,
SIBJICHUH, HamboJjee BEpPOSTHbIE (PAKTOpPhI, O KOTOPHIM MaTeMaTHYECKHE MOJEIH U
O0OBEKThl BEAyT CeOsl MO OMPEICIIEHHBIM JIOTMYECKMM 3aKOHaM, YMETh INPUBOAUTH
MPUYUHHO-CJIEICTBEHHBIA aHAJIU3 MMOHATUM, CYKIEHUN U MaTEMaTUYECKUX 3aKOHOB;

® yMEHHUE CTPOUTh MATEMATUUYECKYIO MOJIEIb IIPH 3aIaHHOM YCIIOBUH, 001a1atoIIen
ONpENEICHHbIMI  XapaKTepPUCTUKAMH OOBEKTa MpU  HATUYUU  ONPEIEICHHBIX
KOMITOHEHTOB ()OPMHUPYIOUIETOCS MPEATIONATAEMOT0 MOHATHS UJTU SIBJICHUS;

®yMEHUE IIEPEBOJAUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIFOLIYIO
MaTeMaTHUYECKOM 3aJaud Ha S3bIK IpaUUecKOro OTOOpa)XKeHHs - COCTaBJICHUS
MaTEeMaTU4YeCKOM MOJIEIIN, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHUKU;

®yMEHHME 33/1aBaTh IUIAH pPEIICHHS MaTeMaTUYECKOW 3aJayd, pPEaJn30BHIBATH
QITOPUTM JEHUCTBUMA KaK TMOIIArOBOM WHCTPYKIMU Il pa3pelieHus y4eOHO-
I03HABaTEILHOM 3a/1a4H;

® yMEHHUE CTPOUTH JOKA3ATEIHCTBO METOIOM OT MPOTUBHOTO;

eyMeHHE paboTaTh ¢ MPOOJIEMHOM CUTyalluel, OCYIIECTBIISTh 00pa30BaTEIbHBIM
IPOLECC MOCPEICTBOM MOUCKA METOA0B U CIOCOOOB pa3pelleHus 3a/1a4yu, ONpeneisaTh
I'PaHUIIbl CBOETO 00Pa30BaTEIBLHOIO MIPOCTPAHCTBA;

®yMETh OPHUEHTHUPOBATHCS B TEKCTE, BBIABIATH IJIaBHOE YCIOBHUE 3a7aud U
yCTaHaBJIMBATh COOTHOIIEHUE PaCCMATPUBAEMbBIX OOBEKTOB;

eyMEHUE NEPEBOJIUTh, HHTEPIPETUPOBATh TEKCT B MHbIE (HOPMBI MPEACTABICHUS
uH(pOpMAIUU: CXEMBI, AUarpaMMebl, rpadudecKoe MpeICTaBlIeHNE JaHHBIX;

Kommynukamuenwvie YY/|

eyMeHHE paboTaTh B KoMaHje, (OpPMUPOBAHHWE HABBIKOB COTPYJHUYECTBA H
y4eOHOTO B3aMMOJICUCTBUS B YCJIOBHUSX KOMAHAHOW WIPbl WJIA WHOU (POpPMBI
B3aUMOJICUCTBHUS;

eyMEHHE paACHpEACNATh POJM W 33Jadyd B paMKax 3aHATHS, (GOPMHUPYS TaKxKe
HaBBIKM OPTaHU3AaTOPCKOTO XapaAKTEPa;

® yMEHHE OIIEHUBATh MPABWIHLHOCTh COOCTBEHHBIX JEUCTBHUH, a TAKKE JIEATCIIBHOCTH
JPYTUX YYaCTHUKOB KOMaH/IbL;



®KOPPEKTHO, B paMKax 3ajady KOMMYHHKalMH, (POpMyIUpoOBaTh W OTCTauBaTh
B3IJISIZIbI, apTyYMEHTHUPOBATh JAOBObI, BBIBOJbI, a TAKXKE BBIIBUIAaTh KOHTAPIyMEHTBHI,
HEOOXOJMMbIC JIJISI BBIABJICHUS CHUTyalldd YclieXa B PEIICHUW TOW WM UHOU
MaTeMaTU4YE€CKOM 3a4a4u;

®yMEHHE TIOJB30BAThCSI MATEMATHUYCCKUMHU TEPMUHAMU JJIS PEIICHHUS y4eOHO-
MTO3HABATEIBHBIX 3a]1a4, @ TAKKE CTPOUTHh COOTBETCTBYIOIIME PEYEBBIC BHICKA3bIBAHUS HA
MAaTEMATHYECKOM SI3BIKE JIJII BBICTPAUBAHUSI MATEMATHUYECKOW MOJICIIH;

®YMETh CTPOUTh MATEMATHYECKHUE MOJEIU C IOMOIIbIO COOTBETCTBYIOIIETO
MPOTPaMMHOTr0 00eCTieYeHUsI, CEPBUCOB CBOOOITHOTO OTJAJIEHHOTO JOCTYTIA;

eyMETh I'PAaMOTHO W YETKO, COTJIACHO MpaBujaM O(QOpMIICHHS 3aJaHUi 3aHOCHUTH
MTOJTyYEHHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemmuvble pesynomamoi:

¢ hopMupoBaHNE HABBIKOB TTOMCKA MAaTEMAaTHYECKOTO METO/1a, aJlTOPUTMA U TIOMCKa
pellIeHus 3aJ1a4d B CTPYKTYpPE 3a7a4 SK3aMEHOB;

eyMeHHE paboTaTh ¢ TabJIUIIAMHU, CO CXEMaMH, C TEKCTOBBIMHU JAaHHBIMU, YMETh
peoOpa30BbIBATh 3HAKU U CUMBOJIBI B JIOKA3aTEIBCTBAX M NMPUMEHSIEMBIX METOJIax s
pelieHust o0pa3oBaTeIbHBIX 3a/1a4;

eyMEHUE MPUBOIAUTH B CHCTEMY, COIOCTABIISATH, O0OOIIATh U AHAIU3UPOBATH
MH(POPMAIIMOHHBIE KOMITOHEHTHI MAaTEMaTHYEeCKOr0 XapakTepa U yMETb MNPUMEHSTh
3aKOHBI U MPABUJIA JIJTS PEIICHUSI KOHKPETHBIX 33/1a4;

®yMEHHME BBIACIATh TJIABHYI0O W U30BITOYHYIO HWH(OpMAIMIO, MPOU3BOJUTH
CMBICJIOBOE C)KaTHE€ MaTeMaTHYeCKUX (PaKTOB, COBOKYITHOCTH METOJOB M CIIOCOOOB
pelIeHus; YMeTh IPEACTaBIATh B CIOBECHON (opMe, MCIOIb3Ys CXEMbl U Pa3IudHbIC
TaOIUIIbI, TPapUKH U AUATPAMMBI, KapThl TOHATHUH U KJIACTEPhbl, OCHOBHBIC UJCH U IIJIaH
pEUIEHUS TOW WM HHOM MaTeMaTU4YECKOM 3aJ1a4uH.

Tpebosanus K yposHIO NOO2OMOBKU YUAUWUXCSL

HarypajabHbie uncaa. [poou. PanuonanbHbie yucaa
Buinycknuk nayuumces:

®[IOHUMATh OCOOCHHOCTH JICCITHYHON CUCTEMBI CUUCIICHHUS;

® OTIEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C JIETUMOCTBIO HATypaJIbHBIX YUCENT,;

®BhIpAKaTh YKCIIA B DKBUBAJICHTHBIX (POpMax, BEIOMpas HanboJiee MOIX0 STy B
3aBUCUMOCTH OT KOHKPETHOH CHTYaIlNH;

®CpPaBHUBATH M YIIOPSIOYMBATH PAIIMOHAIILHEIC YHCTIA;

®BLIMTOJTHATh BBIUYMCICHUS C pPAIMOHAIBHBIMUA YHCIIAMH, COYEeTas YCTHBIE W
MUCbMEHHBIE TPUEMBI BHIYUCIICHUN, TPUMEHEHUE KaTbKYJISTOPA;

®1ICTIOIH30BATh IOHITHUS U YMEHUS, CBSI3aHHBIE C TTPOMOPIIMOHAIEHOCTHIO BETTUYHH,
MIPOIICHTAMH, B XOJI€ PEIIEHUsI MAaTEMAaTUYECKHX 3aJ1a4 U 3aJ1a4 U3 CMEKHBIX TPEIMETOB,
BBITIOJTHATH HECIIOKHBIC TIPAKTUYCCKUEC PACUETHI.

JeiicTBUTE/IbHBIC YHCJIA

Buinycknux naywumcsi:

¢ 1ICII0JIb30BaTh HAYAJIBHBIC IIPCACTABIICHUA O MHOXKCCTBC I[CﬁCTBHTCHBHBIX YHUCCII,
¢ OIICPUPOBATH ITOHATHUECM KBAJIPATHOI'O KOPHA, IPUMCHATH €I'0 B BBIYHMCIICHUAX.
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AnredOpandeckue BbIPAKEHUS

BblnyCKHuK HAy4umcsi.

®OIEPUPOBATH TMOHATUSIMH «TOXACCTBO», «TOXKIECTBEHHOE MPeoOpa3oBaHUEy,
pemarth 3a1a49u, coepkaIire OyKBeHHbIC JaHHBIC, padoTaTh ¢ hopMyIamMu;

®BBITTOJTHATh TMPEOOpPA30BaHMS BBIPAKCHUH, COACPKAIIUX CTEIEHU C IETBIMH
MOKa3aTeNIIMU U KBaJPaTHbIE KOPHHU;

®BLIMIOJIHATh TOXKIECTBEHHBIE MPEOOpa30oBaHUsl PAIlMOHAIBHBIX BBIPAXEHUN Ha
OCHOBE MPAaBWJI ACHCTBUI HAJ MHOTOUJICHAMH U alreOpandecKuMu Apo0smu;

® BBLITIOJIHATH PA3JI0’KEHUE MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHust

Bbll’lVCKHMK HaydyumcA.

epellaTh OCHOBHBIE BHbI PAllMOHAIBHBIX YPAaBHEHHH C OJHOM NEPEMEHHOM,
CHUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMECHHBIMU;

®[IOHUMATh YPABHCHUE KAK BAKHEUIIYI0 MAaTEMAaTHUYECKYIO0 MOJEb ISl ONTUCAHUS
U U3YYCHHS PA3HOOOpPA3HBIX peabHBIX CHUTyalluid, peniaTh TEKCTOBBIE 3a/lauu
anreOpanyecKuM METOJIOM;

SIIPUMEHATHh TpaduuecKue NPEACTaBICHUS [JI1 HCCISJOBaHUS YpPaBHEHHH,
WCCJIEIOBAHUS Y PEIICHUS] CUCTEM YPAaBHEHHUH C IByMsI IIEPEMECHHBIMH.

HepaBencrBa

Bbll’lVCKHuK HAYYUumcAs.

®[IOHMMAaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C OTHOILIEHHEM
HEPABEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

epellaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U MX CHUCTEMBI, pElIaTh
KBa/IpaTHbIE HEPABEHCTBA C OMOPOM Ha rparuecKue NpeaCTaBICHU.

OcHoBHbIe OHATHSA. UHnC/I0BbIE PyHKIMHU

Buinyckuux nayuumcsi.

®[IOHMUMAaTh U HCIOJb30BaTh (YHKIUOHAJIbHBIE MOHATUA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHNSA);

®CTPOUTH I'paUKH JIEMEHTAapHbIX (YHKIIMI; UCCIIeN0oBaTh CBOMCTBA UYMCIOBBIX
(yHKUMIA Ha OCHOBE M3yY€HHUsI IOBEJICHUS UX TPa(UKOB;

®[IOHMMAaTh (PYHKIMIO KaK BAKHEUIIYI0 MATEMAaTHYECKYI0 MOJEINb JJis ONMHUCAHUS
IPOLIECCOB U SIBICHUN OKPYKAIOLIEro MHUpA, MPUMEHATh (PYHKIIMOHANBHBIN A3BIK IS
OINMCAHUS U UCCIIEAOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKUMH BETUUMHAMU.

OnucarejibHasi CTATUCTHKA

BbanCKHMK HAYYUmcCA.

®1ICTI0JIb30BATh MPOCTEHIIINE CITIOCOOBI TPEACTABICHUS U aHAIN3a CTATUCTUUECKUX
JTAHHBIX.
Cay4aiinble COOBITHSI M BEPOSITHOCTD



BbInyCKHUK HAYYUTCH

®HaXOJIUTh OTHOCHUTEIILHYIO YaCTOTY M BEPOSITHOCTH CIIy4alHOTO COOBITHS.
KomOunaropuka

¢ BrImyCKHUK HaydHuTCs peniaTh KOMOMHATOPHBIE 3a7a4ll Ha HAXOXKJICHHE YHCia
00BEKTOB WJIM KOMOMHAIIUHA.
Harasignas reomerpus

Bbll’lVCKHMK HaydyumcA.

®pacCIO3HABATh HA YEPTEKAX, PUCYHKAX, MOJEISAX U B OKPYKAIOIIEM MUPE IJIOCKHUE
Y TIPOCTPAHCTBEHHBIE T€OMETPUIECKUE (QUTYPHI,

epacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO MapalijiesienuIeia, MpaBuiIbHOM
nupamMubl, IWIMHAPA U KOHYCA;

®CTPOUTH PA3BEPTKHU KyOa U MPAMOYTOIBHOTO MapalijiesIeuIe/1a;

®OIPENEIATh MO0 JUHEHHBIM pa3MepaM pPa3BEPTKUA (UTYpPHI JTUHEHHBIC pa3MephI
caMoi (purypsl 1 HA00OPOT;

® BLIUUCIIATH O0BEM MPSIMOYTOJILHOTO TIapajuiesienunea.

I'eomerpuyeckue purypsol

Bbl}’lVCKHZ/lK HaydyumcA.

®[10J1b30BaThCA A3BIKOM FT€OMETPHUH ISl ONMCAHUS IPEAMETOB OKPYKAOIIETO MUPa
Y UX B3aMMHOTI'O PacroJIOKEHHUS;

epacro3HaBaTh U N300paxaTh Ha YepTekaxX U PUCYHKaX FeOMEeTpUUYeCcKue (pUrypsl
U UX KOHQUTYpalny;

®HAXOJUTh 3HAYEHUS J[UIMH JIMHEHHBIX AJIEMEHTOB (UIyp M HMX OTHOIIEHHUS,
rpagycHyto Mepy yrioB ot 0° qo 180°, mpumeHss onpeneneHus, CBOMCTBA U MPU3HAKU
(Guryp 1 UX 3JIEMEHTOB, OTHOIIEHUS QPUTYp (paBEHCTBO, OA00ME, CAMMETPHUH, TOBOPOT,
napasuieNIbHbIA MIEPEHOC);

®ONEPUPOBATh C HAYAJIbHBIMU MOHATUSIMU TPUTOHOMETPUM U  BBIOJIHSTH
3JIEMEHTapHbIE ONEepaluy HaJ PYHKIMUSIMHU YTJIOB;

epelaTh 3aJa4y Ha JI0Ka3aTeabCTBO, ONMUPAsCh HA W3YUYEHHbIE CBOMCTBA (uryp u
OTHOLUEHUH MEXAY HUMU U IPUMEHSSI U3YUEHHBIE METObI IOKA3ATEbCTB;

epeniaTh HECJOXKHBIE 33/1aud Ha MOCTPOEHUE, MPUMEHSS OCHOBHBIE AJITOPUTMBI
MOCTPOEHUS C TOMOUIBIO LUPKYJIS U JIMHEUKHU;

epeniaTh NPOCTEHIINE INTAHUMETPUUYECKUE 33a]1a4l B IPOCTPAHCTBE.

N3mepenue reoMeTpu4eCcKUX BEeJIMYMH

Bbll’lVCKHZ/lK HaydyumcA.

® [CNOJIb30BaTh CBOWCTBA M3MEPEHMS MJIMH, IUIOWIANEH W YIJOB IPU PELICHUU
3a71a4 Ha HaXOXJEHUE JUIMHBI OTPE3KA, JIMHBI OKPYKHOCTH, JIMHBI JyTH OKPY’KHOCTH,
rpagyCHOU MEpHI yIia;

®BBLIUNCIIATh IUIOIIAJNA TPEYIOJBHUKOB, NMPSIMOYIOJIBHUKOB, IApajuIeIorpPaMMOB,
Tpaneuun, KpyroB U CEKTOPOB;

® BBIUHCIIATH NIMHY OKPYKHOCTH, JUNIMHY JYyTH OKPYXKHOCTH;
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® BLIUUCIIATH JVIMHBI TUHEUHBIX JIEMEHTOB (DUTYDP U UX YIJIbI, UCIIOIB3Ys (POPMYJIBI
JUTUHBI OKPY>KHOCTHU U JIJTUHBI IYTH OKPY>KHOCTH, (GOpMYJIBI TUIOanen Guryp;

epeliaTh 3aJayd Ha JI0KA3aTEJIbCTBO C HCIOJIb30BaHUEM (POPMYJT JTMHBI
OKPY>KHOCTH | JITTUHBI TyTH OKPY>KHOCTH, GOpMYIT IUToNIanen puryp;

epellaTh MPAKTUYECKHUE 3aJa4d, CBSA3AHHBIE C HAXOXKJIECHHEM T€OMETPUUYECKUX
BEJINYMH (HCIIOIB3YS MPU HEOOXOMMOCTH CIIPABOYHUKH M TEXHHUYECKUE CPEJICTBA).

Koopaunarsl

Bbll’lVCKHMK HaydyumcA.

® BLIUUCIIATH JITTMHY OTPE3Ka MO KOOPJIMHATAM €T0 KOHIIOB; BBIYUCISATH KOOPANHATHI
CepeauHbI OTPE3KA;

®ICTI0JIb30BAaTh KOOPJAWHATHBIA METOJ JJIsl HM3Y4YEHUsT CBOWCTB TPSIMBIX H
OKPY>KHOCTEM.

Conepskanue Kypca

«IIpakTHKO-OpUEHTHPOBAHHbIE 32JAHUSD)

Tabnuunoe u rpaduyeckoe MpeCTaBICHUE JaHHBIX, TUIAH U CXEMa, M3BIICUYCHUE
HY)KHOW wuHpopMmaruu. V3MeHYnBOCT, TpH H3MepeHusX. Pemnaromue mpaBuia.
3aKOHOMEPHOCTH B M3MEHUYHUBBIX BeJIMUMHAX. BeruuciaeHus u npeoOpa3oBaHue BEIUYUH.
HccnenoBanre NpoCTEUIINX MATEMATUUECKUX MOJICIICH.

«Bbruncsienusi 1 mpeodpa3oBaHus.
Jlelicmeusn ¢ HamypanvHbIMU YUCIAMU

CrnoxeHue u BbIYMTAHHUC, KOMIIOHCHTBI CJIOKCHHA M BbIYHMTAHUA, CBA3b MCIKIAY
HHUMH, HAXOXKICHUC CYMMbI U pa3HOCTU, UBMCHCHHNEC CYMMBLI U Pa3HOCTHU ITPU U3MCHCHUU
KOMIIOHCHTOB CJIOKCHU 1 BBIYUTAaHMUA.

YMHOXEHHE U JIeJIeHue, KOMIIOHEHThl YMHOKEHUS U JCJICHUS, CBSI3b MEXK]ly HUMH,
YMHOKEHHE M CJOKE€HHE B CTOJIOMK, JEJIEHWE YIOJKOM, IMpOBEpPKa pe3yibTaTa C
MOMOILBIO MPUKUAKU U OOPaTHOTO JIEUCTBHS.

Yucnoevie evipasricenun
HucioBoe BbIpaXEHUE U €r0 3HAYCHUE, ITOPSAI0K BBIITOJIHECHUS JEUCTBUMN.
JIpoou. Ooviknosennwvie Opoou

Hounst, gacTh, IpoOHOE 4YHCiO, podb. JpoOHOE YMCIIO Kak pe3ynbTaT JeeHUS.
[IpaBunbHBIC U HETIPABUIIbHBIE IPOOU, CMEIIaHHAs APOOh (CMEIIaHHOE YHCIIO).

3amuch HaTypajdbHOIO 4YHWCIa B BUAE ApoOM C 3aJaHHBIM 3HAMEHATeleM,
npeoOpa3oBaHUE CMENIAaHHOM APOOH B HEMPABUIILHYIO 1poObh U HA0OOPOT.

[TpuBenenue npodei k 001eMy 3HameHaTeno. CpaBHEHUE 0OBIKHOBEHHBIX IPOOEH.

ChoxxeHWE W BBIYMTAHUEC OOBIKHOBEHHBIX JpOOCH. YMHOXKEHUE W JICJICHUC
OOBIKHOBEHHBIX JIPOOCH.

Apudmernueckre TeUCTBH CO CMEIIAaHHBIMU IPOOSIMH.

11



Apudmernueckue 1eUCTBUS C IPOOHBIMU YUCIIAMHU.

Cnocobvl payuonanuzayuu BblYUCIEHUN U UX HNPUMEHeHUe Npu BblNOJHEeHUU
oelicmeuil.

ecamuunvie opoou

[IpeoOpa3zoBanue AeCITUUHBIX ApoOeil B 00bIKHOBEHHbIE. CpaBHEHHE JAECATUUHBIX
npobeit. CnokeHHe M BBIYMTAHUE JECATUYHBIX ApoOeil. OKpyrieHue AecITUYHBIX
npobeil. YMHOKEHHUE U AeTIeHUe NeCATUYHBIX Ipobeil. [Ipeobpazosarnue 0ObIKHOGEHHBIX
Opobeti 8 decsimuunvle Opodou. Koneunvie u beckoneunvle decamuitvle Opoou.

Yucna. Pauyuonanvnuie uucaa

MHOXecTBO panmoHaIbHBIX uyncesl. CpaBHEHUE pallMOHAIBHBIX uncen. JlelcTBus ¢
paloHaNbHBIMUA  YHCIaMU. [Ipedcmasnenue payuoHAIbHO20 YUCIA  OeCAMUYHOU
0poobio.

Jlpobno-payuonanvhsle biparcenus

[IpeoOpazoBanne ApOOHO-IMHEHHBIX BBIPAXKEHUN: CJIOXKEHHUE, YMHOXKEHUE,
nenenue. Aneeopauueckas opoow. Cokpawenue ancedpaudeckux opooei. llpusedenue
aneebpauveckux Opobei K obwemy 3HameHamenio. [leticmeusi ¢ aneeopauyecKkumu
OpooOAMU: ClIodICeHUe, BbIUUMAanLe, YMHOMCeHUe, OelleHue, 8036e0eHUe 8 CTNeneHtb.

«JleMcTBUTEIbHbIEC YUCIa». YHCIOBBIE HEPABEHCTBA, KOOPJAWHATHAS MPsIMAsl.
Payuonanvuvie uucna

N3o0pakeHne 4yucesl Ha YUCIOBOM (KOOpJAWHATHOW) TMpsiMod. CpaBHEHUE YHMCElL.
Mopyne 4wnciia, reoMeTpuyeckas HWHTEpIpeTanuss MoAyJs uucia. /[lerdcrBus ¢
MOJIOKUTEIBHBIMU U OTPULIATEILHBIMH YHCIaMU. MHOKECTBO LEIBIX YHCEIL.

Koopounama mouku

OCHOBHbBIE TIOHATHUS, KOOPOUHAMHbIL VY, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvuvie uucna
[TonsaTue uppanoHaIbHOrO Unciia. Pacro3naBaHue upparmoHaIbHBIX YUCET.
Mnoowcecmeo deticmeumeibHbIx Yucel.

«IIpeodpa3oBanne anredpanvyecKuX BbIPAKEHUIN.
Hppayuonanvuwvie yucna

[ToHsTHE WUppAIMOHATIBHOTO YHCia. Pacno3HaBaHWe HppalMOHAIBLHBIX YHCEII.
[Tpumepsl moka3aTenbCTB B anredpe. Jeticmsus ¢ uppayuoOHAIbHLIMU YUCIAMU!
VMHOJICeHUe, OelleHue, 8038e0eHUe 8 CHeneHb.

Mnoorcecmeo Oeticmeumenvuvix yucell.

«YpaBHeHUs1, CHCTEMbI YPaBHECHUI».
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Paeencmea

YucnoBoe paBeHCTBO. CBOICTBA YHUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

Ypasnenusn

[TonsiTne ypaBHEHHWs W KOpHS ypaBHEHUs. [Ipedcmaenenue o pasHOCUNbHOCHU
ypasHnenutl. QObaacmv onpeoenenus ypasHueHus (006J1acmev OONYCMUMbBIX 3HAYEHULL
nepemeHHoll).

Jluneitnoe ypasnenue u e2o Kopuu

Pemienne JnMHEHWHBIX ypaBHEHWW. Jluneunoe ypasuenue ¢ napamempom.
Konuuecmeo «opnei nuneunozo ypaeuenus. Pewenue nuHeuHvlX YpasHeHUuu ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopuu

KBagpatueie ypaBHeHus. HemnosHble KBajpaTHble ypaBHEHUA. JIMCKPUMUHAHT
KBaJpaTHOToO ypaBHeHUs. DopMyra KOpHEW KBAaIpaTHOTO ypaBHEHUsA. [eopema Buema.
Teopema, obpamnas meopeme Buema. PenieHue KBaJpaTHBIX ypaBHEHMI:
UCIOJIb30BaHUE (DOPMYJIBI U HAXOXKACHUS KOPHEH, epaguueckuii memoo peuleHus,
pasnodcenue Ha MHOMCUmenu, noobop KOopHel ¢ UChoab308anuem meopemvl Buema.
Konuuecmeo xopheii keadpamnozo ypasnueHus 8 3a8UCUMOCHU OM €20 OUCKPUMUHAHMAL.
buxeadpamnvie ypaenenus. Ypasnenus, ceooumvie K JUHEUHLIM U KEAOPAMHBIM.
Keaopammnuie ypasnenus c napamempom.

Jlpobno-payuonanvHsle ypasHeHus

Pemiennie mpocTedmux ApOOHO-JIMHEHHBIX ypaBHEHUU. Peuwenue OpobHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewienus ypagnenuti: Memoobl pagHOCUTbHBIX NPeoOPa308aHuULl, Menmoo
3aMeHbl nepemeHHol, epaguueckuti memoo. Hcnonvzosanue colicme @yHKyui npu
peuieHul ypagHeHUl.

Ipocmeiiwue uppayuonanvhvie ypasrenus suoa |/t (x) =a, \/ f(x)= \/g (x) .

n
VYpasnenus suoa X' =a .Ypaeuenus 6 yenvix uucnax.
«BepoATHOCTDH COOBITHI, CTATUCTHUKA»
Cnyuaiinvie coovimus

CnydaifHble ONBITHI  (SKCIIEPUMEHTHI), DJIEMEHTapHbIC CIydallHble COOBITHS
(ucxonpr). BepostHOCTHM  3ieMeHTapHbIX  CcOObITHH. CoOBITUSI B CIy4YalHBIX
AKCTIIEPUMEHTAaX U OJIArOMPUSATCTBYIOIIME dJEMEHTapHble COObITHA. BeposTHOCTH
CIy4alHBIX COOBITHH. ONBITBI C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITHUSIMHU.
Kinaccudeckue BEpOSITHOCTHBIE OIBITHI C UCTI0JIb30BAHUEM MOHET, KYOMKOB.

«DYHKIUM U TPAPUKID.
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Dyukyuu
Honamue ¢pynkyuu

JlekapToBBl KOOpAMHATBI Ha IUIOCKOCTH. MDOpPMUPOBAHHME NPEACTABICHUU O
METamnpeMETHOM  TOHATHH  «KOOpAMHATB. CmocoObl  3afaHust  (PYHKIIHIA:
aHAMTUYECKUH, rpadudeckuii, Tabmuuneiil. 'paduk Qynkuuu. [lpumepsl QyHKIHiA,
MOJTy4aeMBbIX B MPOLIECCE MCCIEAOBAHUS PA3IMUHBIX PEabHBIX MPOIECCOB U PELICHHUS
3amad. 3HaueHue (yHKMU B Touke. CBoiicTBa (YyHKIMI: 007acTh OMpeneieHHUs,
MHOY€ECTBO 3HaU€HHUH, HyJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, YemHOCMb/Heuemnocms,
IPOMEXYTKH BO3pacTaHusi U yObIBaHMs, HauOOJIbLIEE M HAMMEHbILIEE 3HAYCHMUS.
HccnenoBanue GpyHkuuu no ee rpaduky.

Juneintnaa pynkyus

CpoiicTBa ¥ rpaduK IHHEHHON QYHKIHMH. YTIOBOM KO3(Q(UIHMEHT NpIMOW.
Pacnonoxxenne rpaduka IuMHEHHOW (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOIO
koa(pdueHTa U cBOOOJHOTrO uwieHa. Haxoodwcoenue KodphGuyuenmos aUHeHOU
@DYHKYUU NO 3A0AHHBIM VCIIOBUAM. NPOXOHCOEHUE NPAMOIU Yepe3 08e MOUKU C 3A0AHHbIMU
KOOpOUHAmMamu, NPOXoAcOeHue NPAMOU yepe3 OaHHYI0 MOUKY U NAPAILeNbHOU OaHHOU
NPAMOU.

Keaopamuunaa (pynkuyusn

CaoiicTBa U rpaduk kBagpatuuHoil ¢pyHkuuu (mapadona). [locmpoenue epaguka
K8aOpamuyHoU GyHKyuu no moykam

Oopamnasa nponopuuoOHaIbLHOCHb

. k
CBoiicTBa QyHKIUY y = K y=_ ['unepOoua.
X

«IIpakTuyeckue pacyersl Mo popMyaam»

BripaxkeHne ¢ mnepeMeHHOW. 3HaueHue BbIpakeHHs. [locTaHOBKa BbIpa)KEHUM
BMECTO ITIEPEMEHHBIX.

lleJlble 6bIPAIICECHUA

CreneHb ¢ HaTypajlbHbIM TIOKa3zaTelieM U ee cBoicTBa. [IpeoOpazoBanus
BBIPKEHUI, COIEPKAIIMX CTENEHU C HATypaIbHbIM IMOKA3aTEIEM.

OpnuouwieH, MHOTOUIEH. JleficTBUS ¢ OJIHOUYIEHAMU M MHOTOYJIEHaMH (CJIOKEHHUE,
BBIYUTAHUE, YMHOXEHUE). DOPMYJIIBI COKPAIIIEHHOT'O YMHOEHUSI.

«HepaBeHncTBa. CricTeMBbI HEPABEHCTBY.
Cucmemul nepagencme

CucTeMbl HEpABEHCTB € OJTHOW ITEPEMEHHOM. Pelienne cucteM HEpaBEHCTB C OJHOM
NepPEMEHHON: TMHEUHBIX, kK6adpamHbix. 300paxkeHue pelieHrs CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSMOM. 3alUCh PEIIEHUS CUCTEMbI HEPABEHCTB.
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«IlocsienoBaTeJJbHOCTH M TIPOrpeccu». 3a/1auu Ha IPOTPECCUH.

YucnoBass moCnenoBaTeENbHOCTh. [IpUMEPBl YHMCIOBBIX IOCIEI0BATEIBLHOCTEM.
beckoneunple mocnenoBaTeNbHOCTA. Apu(METHUYECKass TPOTPECCHs U €€ CBOICTBA.
['eomeTpuueckas nporpeccusi. @opmyna odowe2o uieHa u cymmsvl N Nepevix UYneHOo8
apugmemuueckol u ceomempuyeckou npoepeccuii. [IpakTnaeckoe NpuMeHEeHUE 3HAHUM
B TEKCTOBBIX 3aJ1a4ax

«TpeyroibHUKH, YeTBIPEXYIroJbHUKH, MHOIOYrOJbHUKH M HMX 3JIEMEHTHI.
I'eomeTpuyeckue GpUrypbl. Yriab»
Benuuunwn

Bennuuna yrna. ['pagycHas mepa yria.
Tpeyzonvruk

CaoiicTBa paBHOOEIPEHHOTO TPEYroybHKUKA. BHEnHM yron Tpeyroyibauka. Cymma
YTJIOB TPEYTrOJbHUKA

«OKpYyXKHOCTb, KPYT U UX dJieMeHThI I'eomeTpuueckue purypsol. Janubo.

Duzypol 6 2eomempuu u 8 OKpysHcarouiem mupe

['eomerpuueckas ¢urypa. BHyTpeHHss, BHemHss 00jacTu (Urypbl, TpaHULA.
JIuaun u oOjacTu Ha IUIOCKOCTHU. Brimyknas u HeBbinykias ¢urypsl. Ilmockas u
Heruiockass ¢urypsl. Ilonstue Benuuuubl. [{nuna. W3mepenue niauHbl. EnuHUIBI
WU3MEPEHHUSI ITTUHBI

Brinenenue  cBOWCTB ~ 00BekTOB.  DopMHUpoBaHUE  MPENCTABICHUH O
MeTarpeMeTHOM TOHATUU «purypa». Touka, oTpe3ok, mpsiMas, Jyd, JOMaHas,
IJIOCKOCTh, YTOJ, OMCCEKTpUCa yria U €€ CBOWCTBA, BUIbI YIJIOB, MHOTOYT'OJbHUKH,
OKPYXHOCTb U KpYT.

OceBass cuMmmerpuss TeoMmeTrpudeckux  ¢uryp. lLleHTpanbHas cuMMeTpus
reOMETPUYECKUX QUryp.

«ILnomagu ¢puryp. Iliomaags MHOTOYTr0JIbHUKAY.
Hsmepenus u éviuucnenus

[Tmomaan. @opmyJibl IUIOMAAA TPEYTOJIbHUKA, MapajuieIorpaMMa U €r0 YaCTHBIX
BUJIOB,  Tpameuuu, ¢opmyna [epona, ¢Qopmyna  miomagd  BBITYKIOTO
YETHIPEXYTOJIbHUKA, (POPMYJIBI JUTMHBI OKPYKHOCTH M TUIOIIAIA KpyTa

«Durypsl. U3mepeHust 1 BHIYUCTICHUS.
H3mepenusn u eviuucnenus

[Tmomaau. @opmyJibl IUIOWIAAA TPEYTOJIbHHUKA, MapauieiorpaMMa U €r0 YaCTHBIX
BUJIOB, Tpamnenuu, GopMyia IIoMa 1 BEITYKIOTO Y€THIPEXYTOIbHUKA, (DOPMYJIbI JJTUHBI
OKPY>KHOCTH M IUIOIIA1 Kpyra. [noiaae npaBuiibHOrO0 MHOTOYTOJIbHUKA.
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Teopema Iludaropa. TpuroHomerpuyeckue COOTHOLIEHUS B MPSIMOYTOJILHOM
TpeyroyibHuKe. Tpuronomerpuiyeckrue QyHKIMH yIiia.

«AHAJIN3 reoMeTPUYEeCKUX BhICKa3bIBaHUM TeopeTnyeckue acreKTbD».
Teopernyeckue acreKThl, TCOPEMBI, AKCHOMBI, OTIpeICTCHUS, (POPMYIIBI, JICMMBI.

OueHouHble MPOUEAYPHI 10 MATEMATHKE 32 KyPC
1 41

1. Haiiyiure 3Hauenue Boipaxkernss 5 50
4,7—1,4
2. HaiinuTe 3HAYEHNE BRIDAKEHUS /59
3. Ha xoopaunatHoit mpsmoit Touku A, B, C u D cootBerctBytor unciam 0,0137;
0,103; 0,03; 0,021.
A B C D

—_—
X

Kakoii Touke cootBercTByeT uncio 0,03?

1A

2)B

3)C

4)D

4. Ha koopAMHATHON TIPSIMOM OTMEUYEHO YHUCIIO d.
0 1 2 3 4 S60x

Kakoe u3 yTBepkI€HHI1 OTHOCUTEIIBHO 3TOT0 YMCIIA SIBJISIETCS BEPHBIM?
B omeeme ykaosicume nomep npasunvHo2o eapuanma.

1)—a>-5
2)6—a<0
- <0
3)a
4)a—3>0
(5x+3)%— (5x—3)?
5. Cokparute apo0b X
023 . (b5)4

6HMMme&wmmw3mmmmmx(abyormna:2Hb=V6.

x+5 5

—x=2.

7. Pemnre ypaBHeHME
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8. Haitnure xopenb ypaBHenus (X — 11)(—Xx+9) =0.
Ecnu ypasnenue umeem 6oiee 00H020 KOPH:, 8 OMEem 3anuuiume MeHbUulUull U3 KOpHel.

9. Cama, CeméH, 305 u Jlepa Opocunm xpebuii — KoMy HauuHaTh urpy. Haiiaure
BEPOSITHOCTh TOT'O, YTO HAYMHATH UTPY JOJKEH OyneT He CeMéEH.

10. Cpennuii pocT UTPOKOB B 0ACKETOO B IIKOJIBLHON MY>KCKOU COOpHOI COCTaBIIsET
175 cm. Poct Kupummna u3 sroit coopHoit cocrasisier 175 cm. Kakoe u3 ciemyrommx

YTBEPKJICHUI BEPHO?

1) O6s3aTenbHO HAUAETCS UTPOK, TomuMo Kupmina, poctom 175 cm.

2) Kupusn — camMbrit HU3KH B COOpHOM KOMaH e 110 6acKeTOO0My.

3) O6s13aTenbHO HAWAETCS UTPOK pocTOM MeHee 175 cMm.

4) O6s3aTenbHO HalAETCsA Urpok, noMmuMo Kupusa, poctom He meHee 175 cm.

B oTBeTe 3anuimmTe HOMEp BHIOPAHHOTO YTBEPKICHUSI.

11. Ha pucynke n3o06paskensl rpaduku QyHKImi Buaa y = ax? + bx + ¢. Ycranosure
COOTBETCTBHE MEXy rpadukaMu GyHKIMN ¥ 3HaKaMU K03 OUITUEHTOB a U C.

I'PAO®OUKHU
A) b) B)
.I ,]1.*. Il ..]1.". I. ..]1.".
o 0 0
KOS ®PUIIUEHTbBI

1)a>0,c>0
2)a<0,c>0
3)a>0,c<0

B tabnuiie noa kaxxaoil OyKBOW yKaXuTe COOTBETCTBYIOIIUA HOMED.

A | b B

12. Ha pucynke uzobpaxén rpaguk ¢pynkmuu y = ax? + bx + ¢ . Ycranosure
COOTBETCTBHUE MEXY YTBEPKIACHUSIMHU U MTPOMEKYTKAMH, HA KOTOPBIX 3TU YTBEPKICHUS
BBITIOTHAIOTCS. Broiuiure B MpUBENEHHYIO B OTBETE TaOJUIly MOJ Kaxaou OYyKBOMH

COOTBETCTBYIOIIYIO ITU(DpY.
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YA

1
o/ 1T~ x
YTBEPXJIEHUA I[TPOMEXYTKU
A) QyHKIHS BO3pacTacT Ha MIPOMEKYTKE 1) [1;2]
b) dynkius yOpIBaeT Ha IPOMEKYTKE 2) [0;2]
3) [-1;0]
4) [-2;3]
A B
OTBerT:
1
V ==Sh
13. O6béM mupamMuabl BBIYUCISIOT MO (opmyIie 3 , rme S— moman
ocHOBaHMsI mupamuabl, h— e€ Beicota. OOBEM mupamuasl paBeH 40, IIIOMANb
ocHoBaHUs 15. YeMy paBHa BBICOTA TUPAMHU/IbI?
2
14. Tlnouaap napajiesorpaMmma S (B M%) yowro BeraucnTS TIO popmyne S = ah,

rie @a— CTOpOHa mapajuienorpaMma, h— BbICOTA, MPOBEJICHHAS K 3TOW CTOpOHE (B
MmeTpax). [lomp3ysck 93Toit  Qopmynoil, HaiauTe BBICOTY N, ecnM IUIOIIAIb

2
napajieJIorpaMMa paBHa 18 M , 4 CTOpOHa a paBHa 3,6 M.

15. Ilpu KakumxX 3HAYEHUSAX X 3HAUEHHE BhIpakeHHs OX —7 Gonblle 3HAYEHUS
BEIpaXkeHus /X + 8

1)x<—1
2)x>—1
3)x > —15
4)x < —15

16. YkaxxuTe pelieHne HepaBeHCTBA
(x+4)(x—9) = 0.

1) 2)

B - -
4 ¥ X g X

3) 4)

—_— . - =
—4 9 x —4 X

17. Puxapny HeoOxonaumo pazo0path 315 kBajipaTHBIX ypaBHeHUH. ExxeHEBHO OH
pa3bupaeT Ha OJHO M TO K€ KOJIMYECTBO YpaBHEHHMM OOJIbIlIE MO CPABHEHUIO C
npenpiaymeM aaéM. M3BecTHO, 4TO 3a mepBbIid AeHb Puxapsa pazoopan 11 kBagpaTHBIX
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YpaBHEHHMH, a CpaBUJICS cO BceMH OH 3a 9 nHei. Ckonbko ypaBHeHUM Puxapy pazoeper
B IOCJIETHUN JIEHE?

18. /IBa mpusarens nosnoxuiu B 0aHk mo 10000 pyOielt Kaxblii, TpUYeM IMEPBBIM
MOJIOKUJT JE€HbIM Ha BKJAJ C €XEKBapTalbHbIM HauucieHueM 10%, a BTopoil — c
eXeroaHbiM HauucieHueM 45%. Uepe3 ron mpusTenu MOJYYWIH JIEHbIU BMECTE C
NPUYUTAIOIIMMHUCST UM TpolieHTamMu. KTo momyuun Ooinbinyio npuObuib? B orBete
HAITAILINATE «IIEPBBIM» UIH «BTOPOW».

/ /
19. 4 D B napamnenorpamme ABCD nuaronans AC B 2 pasa GoJibliie

cropousl AB u 2£ACD=68°. Haliqute MEHBIIMH yrojd MEXIy JdaroHaasIMu
napayuienorpamma. OTBET TaifTe B rpamycax.

20. 4
B Ttpeyronsuuke ABC wusBectHo, uro AC =16, BM— wmennana, BM =12,

Haiinnre AM.
B

f Y
0 |

1 I
4 !

|
21, N

OKpy»XHOCTh ¢ T1eHTpoM B Touke O omMcaHa OKOJO pPaBHOOEIPEHHOTO
e]
tpeyronsanka ABC, B kotopom AB = BC y ZABC = 107" Hajinure yron BOC. Otser
JaiiTe B rpagycax.

t’}H“/'_ \

Elf )

\

|I |I

liﬂ\.x f/
22. =D

Haiinute #DEF, ecnu rpagycubie mepbl nyr DE u EF paBabsl 150° u 68°

COOTBETCTBCHHO.
B C

23. 4 H D Bricora BH pomb6a ABCD pemut ero cropony AD Ha
otpesku AH =77y HD = 8, Haiigute miomaas pomoa.
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/
/
/

24. .4’a D
B Ttpanenmuun ABCD AD=3, BC=1, a e€ miomanp paBHa 12. Haiaute miomans
Tpeyroiasauka ABC.

25. ! Ha xneryatoii Oymare ¢ pasmepoMm KieTku 1x1 m300paxén
napajuienorpamm. Haiiaure ero miomass.

26.
Hatimute yrom ABC. OTBet naiiTe B rpagycax.
27. Kakoe u3 CIIeTyrONuX YTBEPKICHUI BEPHO?
1. Bce xop/ibl 0JHOM OKpPY>KHOCTH PaBHBI MEK]Ty COOOI.
2. lnaroHans paBHOOEIPEHHOW Tpaneuuu JEIUT €€ Ha ABa PABHBIX TPEYrOJbHUKA
3. Cymma yTJi0B paBHOOEIPEHHOT0 TpeyrojbHuka paBHa 180 rpagycam.
B omeem 3anuwiume nomep 6bl0panno20 ymeepicoeHus.
28. Kakoe u3 ClIeyronuX yTBEPKICHUH BEPHO?
1) CyMMa OCTpBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroyibHUKA paBHa 90 rpamycam.
2) Cpenuss TuHUS Tparneluy paBHa CyMMe €€ OCHOBaHU.
3) B n1000i1 4eThIpEXYTONBHUK MOKHO BIHCATh OKPYKHOCTD.

OTtBer
n/n|3agaHus

1| 392945 |-0,62
2 | 353591 |0,44
31369494 |3
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4 | 311837 |4
5 | 316370 |60
6 | 412211 |8
7
8
9

338805 |-1,25
392660 (9
311855 (0,75
10 | 341530 (4
11| 352310 (321
12 | 333008 (31
13| 311541 |8
14 | 311529 |5
15| 351833 (4
16 | 369804 (3
17 | 394438 (59

18 | 394460 |nepBbrit
19 | 352252 (56

20| 349711 |8
21| 348995 |73
22311331 |71
23 | 350102 {3060
24 | 340408 |3
25| 353510 |21
26 | 353296 |22,5
27 | 348533 |3
28 | 340923 |1

MeToanyeckue MaTepuaIbl
Jlureparypa
1. CkanaBu M.U. COopHUK 3a/1a4 10 MaTEMaTUKE JJIsi TOCTYIMAIOIINX B BY3BI (C
pemenusimu). B nByx kaurax. Kaura 1. Anre6pa. [lox pen. — 9-e uzn., nepepal. u gor.
— M.: M3narensckuit nom «OHUKC 21 Bex»: Mup u o6pazoBanue, 2001.
2. OI'D. MarematuKa : TUIIOBBIE 9K3aMEHAIIMOHHbIE BapuaHThI : 50 BapruaHTOB / MO
pen. U. B. Slmenko. — M. : U3narensctBo «HarmonansHoe oOpa3zoBanuey, 2020.

21



3. Tematuueckuil TpeHuHr. Martematuka nop penakuuein @.d@. JIbicenko «OI'D-
2021», Jlernon 2020.

DIIEKTPOHHBIE PECYPCHL.

1. Enunas xoymexkuus HU(QpOBBIX 00pa30BaTENIbHBIX PECYPCOB. [DIEKTPOHHBIN
pecypc].- Pexxum nocryma :http:school-collection.edu.ru/

2. Marematnueckuit nopran. «MaremaTuka.py» [DJIEKTPOHHBIN pecypc].- Pexnm
noctymna: http://matematika.ru

3 AiipeH: mporpaMMa TeCTUpPOBaHUSI 3HaHMM [DaexTpoHHbli pecypc], — URL:
https://irenproject.ru/index

4. Pemry OI'D oOpa3oBaTenbHbId MOpTal JI TOATOTOBKM K 3K3aMeHaM
https://oge.sdamgia.ru/

6. 3amaum o reometpuu http://zadachi.mccme.ru/2012/#&pagel

NHpopManuoHHO - TEXHHYECKOE o0ecreYeHue:

. Hemorepcust 2020-202 1t yuebHOTO TO/1a HAXOAATCS Ha caiite DenepabHOTO
uHcTUTYTa nenarornueckux usmepenuit (OUITN) (http://fipi.ru).

. PernaMeHT 1o UTOroBOM aTTecTalud OOyYaromMXxcs 9 KjIaccoB MO BCEM
peMeTaM MOXHO cKadaTh 37ech http://saripkro.ru/itog_att.html
. Odunmanbupiii nHGOpMaIMOHHBINA OpTan nojAaepkku [ MA. 3nech MokHO

HaiiTu uHpopmaruio o nmpoeaennn OI'3, o cpokax cmaun OI'D m MHOroe apyroe...
http://www1.ege.edu.ru/content/view/763/201/
. CaiitA.A.Jlapunahttp://alexlarin.net/ege.html

. 9 knacc. OTkpeITHIN Oank 3aganuii OI'D o matemartuke. OI'D 2020
. BapuanTts! TecToB. http://www.ctege.info/content/category/15/67/48/
. TectupoBanue http://www.mathtest.ru/

. TectupoBanwue http://www.school-tests.ru/online-ege-math.html

Bupeo-ypoku no MmaremaTuke.

http://egefun.ru/test-po-matematike

http://www.webmath.ru/

http://www.pm298.ru/ cipaBoYHUK MaTeMaTHYECKUX (POPMYJT

http://www.uztest.ru/abstracts/?idabstract=18 kBagpaTuuHasi GyHKIUS: IPUMEPHI U
3aJ1a4M

http://www.bymath.net/ snementapaas maTemMaTuka

http://dvoika.net/ nekiuu

http://www.slideboom.com/people/Isvirina npe3eHTaruu Mo TeMam

http://www.ph4s.ru/book ab_mat_zad.html kauru

http://uniquation.ru/ru/ dpopmyiisi

http://www.mathnet.spb.ru/texts.htm meToanueckue marepuasl.
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http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegefun.ru%2Ftest-po-matematike&sa=D&sntz=1&usg=AFQjCNES4mOt0PHBv16juqomKS2HxDEpbA
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