MyHununaipHOe Ka3€HHOE 00IIe00pa3oBaTeIbHOE YIPEKICHUE
«KoxypimHCKasi CpeiHss KO
YOUHCKOTO MyHUITUTIATBHOTO OKpyra He====&upckoii o6mactu

wur? anbn “’\c\~
BV TR

> o Okp s,
of Ir,/yq*x—

PACCMOTPEHO COT'JIACOBAH(!

Ha MEJarorTHYeCKOM  3aMIUPEKTOPA MOYY 3 RSO —
coBeTe Bunanosa H.A. ¥ - ¥/ il —
rpotokoit Ne 1 «10» uronst 2026 1.8, * 5 Yeprro A.M.
oT «10» utons 2026 r. npuka3 Ne 147-n
oT «10» utonst 2026 r.
PABOYASA ITPOI'PAMMA

KYPC BHEYPOUYUHOH AesiTeJIbHOCTH «30paHHbIe BONPOCHI MATEMATHKI

Ha 2026 —2027rr. yueOHBIN roj

U1 oOygaromuxcs 9 kiacca

Vaurear Cmarnna Auna HukoJsiaeBHa

Ko:xypaa 2026



[losicHuTeTbHAdA 3anTUCKa

JlanHas mporpamma Kypca NpelHa3HadeHa i oO0ydaromuxcs 9-x KIaccoB
00111e00pa30BaTeNbHBIX YUPEKICHUM U paccunTana Ha 17 yaca. OHa npeaHa3HayeHa JJIs
MOBBIIEHUS 3(P(HEKTUBHOCTH MOATOTOBKH oOOydarommxcs 9 kimacca K OCHOBHOMY
rOCy/JapCTBEHHOMY 3K3aMEHy [0 MaTeMaTHKe 3a KypC OCHOBHOM IIKOJBI U
MpeaycMaTpUBAET UX MOATOTOBKY K JaibHeileMy 00y4eHHIO B CPEIHEH IIKOJIe.

[Iporpamma kypca pa3pabortana onupasice Ha YMK MakapeiueBa . Ilporpamma
Kypca corjlacoBaHa ¢ TpeOOBaHUSIMU T'OCYAapCTBEHHOI'0 00pa30BaTEIbHOrO CTaHaapTa U
coJiep>KaHNEM OCHOBHBIX IPOrpaMM Kypca MaTEMaTUKHA OCHOBHOM IIKOJIBI.

OnexkTuBHBIA  Kypc  «M36paHHble  BONPOCbI  MaTeMaTWKW»  TO3BOJUT
CUCTEMATU3UPOBaTh W YIIIYOUTh 3HAHMS Yy4YallMXCsl MO PA3IMYHBIM pasjiesaM Kypca
MaTEeMaTUKA OCHOBHOM wIKoibl (apudmeruke, anredpe, CTaTUCTUKE U TEOPUU
BEPOATHOCTEHN, TeoOMeTpun). B JaHHOM Kypce TakKe paccMaTpuBaIOTCs HECTaHAapTHbHIE
3aJlaHus, BBIXOASIINE 32 PaMKH IIKOJBHOW mporpammsl (rpaduku ¢ MOIyJieM, KyCOYHO-
3a/laHHble (DYHKIMM, pellleHne HECTAaHAAPTHBIX YPAaBHEHU U HEPABEHCTB U JIp.). 3HAHUE
ATOro0 Marepuaia U YMEHHUE €ro MPUMEHATh B MPAKTHUYECKOW NEATETbHOCTH MO3BOJIUT
IIKOJILHUKAM PellaTh pa3HO0Opa3HbIe 3a/1auu Pa3InyHON CI0KHOCTH U MOATOTOBUTHCS K
YCHEIIHOM cAave K3aMeHa B HOBOM (popMe UTOrOBOM aTTECTaIIUM.

Kaxnoe 3ansitTMe, a Takke BCE OHM B IIE€JOM HallpaBjieHbl HAa TO, YTOOBI Pa3BUTh
MHTEpPEC MIKOJIBHUKOB K MPEIMETY, MO3HAKOMHUTh UX C HOBBIMH HJIEIMH U METOJaMH,
pacHIMpUTh MpeACTaBlIeHne 00 M3ydaeMOM B OCHOBHOM Kypce marepuase, a IIaBHOE,
pPaccMOTpeTh HHTEPECHBIE 3a/1a4H.

Bech kypc MareMaTUKH CTPOUTCA HAa PEHICHUH PAa3IUYHbIX MO CTENEHU BaXKHOCTU U
TPYAHOCTH 3a/1ay.

Lenab 3JeKTUBHOIO Kypca: CUCTEMaTu3alusi 3HAaHUH U CHOCOOOB JAESTEIBHOCTH
y4yaliuxcsi M0 MaTeéMaTHKEe 3a KypC OCHOBHOM IIIKOJIbI, MOATOTOBKAa OOywaromuxcs 9
KJlacca K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe.

OcHOBHBIE LeJIN Kypca

e JIMAarHOCTHKA MPOOJIEMHBIX 30H;

o 3¢ (deKTUBHOE BBICTPAUBAHNE CUCTEMATHUIECKOTO TTIOBTOPCHHS;

e TIOMOYb MPUOOPECTH OMBIT PEIICHUS Pa3HOOOPA3HOTO KiIacca 3ajad Kypca, B

TOM YHCJIe, TPEOYIOMMX MOUCKA MyTeH U cocoO0B PEIICHHUs], TPAMOTHOTO
U3JI0KEHUST CBOMX MbIcel B popmare padot OI'D.
« ycnemHo npoiitu ' A o maTemartuke.

3anaum 3JIeKTHBHOI0 Kypca:

3aKpenuTh OCHOBHBIE TEOPETUUYECKHE TIOHATUS U ONpEAETCHUS [0 OCHOBHBIM
M3y4aeMbIM pa3jienam;

Otpabotathb OCHOBHBbIE THUIBI 3a1ady u3ydaemblix TUNOB KM OI'D «PeanbHas
MareMaThka», «Anredpa» u «I'eoMeTpus» U UX aITOPUTM PEIICHUS;

@opMHUpOBAHUE Y OOYUYAIOMIUXCS LIEJIOCTHOIO MPEACTABICHUS O TeME, €€ 3HAYCHHS B
pazzesie MaTeMaTUKH, MEXIPEAMETHBIE CBA3U C IPYTUMU TEMaMu;

CIIOCOOCTBOBATh MHTEJUICKTYalIbHOMY PAa3BUTHIO ydaluxcs, (GOPMHUPOBAHUIO KAYECTB
MBIIUICHUSI, XapaKTEPHBIX [IJII MAaTeMaTUYECKOW JIESITEIbHOCTH M HEO0OXOIUMBIX
YYCHHUKY 115 ycnemHou caauu OI'D, mist o01ieit conranbHOM OpUeHTALINHY;



AKIIEHTUpPOBAaTh BHUMAHHUE Y4YAIIMXCS HAa €IUHBIX TPeOOBaHMUSIX K MpaBHIaM
oOopMIICHUST Pa3IUYHBIX BHUJIOB 3a/JlaHUM, BKIIIOYAEMBIX B MTOTOBYIO aTTECTAIUIO 32
KypC OCHOBHOM ILIKOJIBI.

CnocoOCTBOBAaTh CO3JAaHUIO YCJIOBUM OCMBICIICHHOCTU YY€HUS, BKIIOYEHUS B HETO
00y4Jarolerocs Ha ypoBHE HE TOJIbKO MHTEJUICKTYaJIbHOM, HO TUYHOCTHOM U COIMATbHOMN
AKTUBHOCTH C IPUMEHEHHUEM TEX WJIU UHBIX METOJIOB 00YUYEHUS.

Ilnanupyembie 00pa3oBaTe/bHbIC pe3yJbTaThl:

[IpeameTHbIE pe3yabTATHI:

dopMHUpOBaHUE HABHIKOB IMOMCKAa MaTEMaTHMYECKOTO METO/a, alropuTMa U IOUCKa
peleHus 3a1a4uu B CTpykType 3aaad OI'9;

dopMHUpoBaHUE HABBIKA PEILICHUS OMPEICICHHBIX TUIIOB 3a/1a4 B CTpYKType 3aaau OI'D;
yMeTh paborath ¢ TabiMIlAMU, CO CXE€MaMH, C TEKCTOBBIMH JIaHHBIMH; YMETh
nmpeoOpa3oBbIBaTh 3HAKK M CHMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSEMBIX METOJAX JJIs
penieHust o0pa3oBaTENbHBIX 33/1a4;

IPUBOJAUTH B CUCTEMY, COINOCTaBIJISITh, 0000IIATh U aHATU3UPOBATh WH(POPMAIIMOHHBIC
KOMITOHEHTHl MaTEeMaTUYECKOT0 XapakTepa U YMEThb MPUMEHSTh 3aKOHBI U MpaBUiIa JJIs
pelieHns KOHKPETHBIX 3a]1a4;

BBIICJISITh TJIABHYIO U HM30BITOUHYIO WH(OpPMAIIMIO, MPOU3BOJIUTH CMBICIIOBOE CXKATHE
MaTeMaTHYeCKUX (DAKTOB, COBOKYIMMHOCTH METOJOB U CIIOCOOOB pEIICHUS, YMETh
IPEACTAaBIATh B CIIOBECHOU (popMe, UCTIOIB3Yys CXeMbl U pa3iinyHbIe TaOJIUIlbl, TPapUKH
U JUarpaMMbl, KapThl TIOHITUH U KJIACTEPhI, OCHOBHBIE WJICU U TUIAH PEIICHHS TOW WM
WHOM MaTeMaTHYeCKOH 3a/1auu;

MeranpenMeTHbIe pe3yIbTaThl 00yueHUs

PeryasstuBubie Y'Y /1

OTpeeNsITh COOCTBEHHbIE TPOOJIEMBbl M MPUYMHBI X BO3HUKHOBEHUS MpU padboTe ¢
MaTEMaTHYECKUMU 00bEKTaMU;

dbopMynHpoBaTh COOCTBEHHBIE BEPCHHM WJIM TMPUMEHATH YK€ HU3BECTHBIE (OPMBI U
METOJIbl PEIEHUsT MaTeMaTHYecKoW NpoOiemMbl, (HOpPMYyIUPOBATH MPEIIONOKEHUS U
CTPOUTH THIIOTE3bl OTHOCUTEIHHO PACCMAaTPUBAEMOTO OOBEKTa U MPEABOCXHUIIATH
pe3yIbTaThl CBOEH yUeOHO-TT03HABATEIIBHOM JICSITEIIHPHOCTH;

ONpENEeNATh MYTH JOCTHKEHHS UEeJIed U B3BEIIMBATh BO3MOXHOCTH pa3pelICHHS
OTIpEJICIICHHBIX Y4eOHO-TIO3HABATENbHBIX 3a/lad B COOTBETCTBHHM C OIPEIACICHHBIMU
KPUTEPUSMHU U 3a]1a4aMHU;

BBICTpauBaTh COOCTBEHHOE OOpa30BaATENbHOE TMOIIPOCTPAHCTBO IS pa3perieHus
OMPENICICHHOT0 Kpyra 3ajJiay, ONpeAeisaTh U HaXOJUTh YCJIOBUS JJISI peaju3aluu uaeu u
IJIAaHOB (CaMOOOyUYEHHE);

CaMOCTOSITETILHO BBIOMpPATh CPENl MPEIOKEHHBIX pecypcoB Hanbonee 3(ppeKkTuBHBIC U
3Ha4YMMbIE MpU pabOTe C ONPEIETICHHON MAaTEMAaTUHIECKOW MOJIETIBIO;

YMETh COCTaBJIATh IUIAH pa3pelieHus ONPEEIEHHOr0 Kpyra 3ajad, HCHOJIb3ys
pa3IUYHBIE CXEMBI, PECYPChl MOCTPOEHUS AUATPAMM, MEHTAJIbHBIX KAapT, MO3BOJISIOLIUX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBIA aHAJIN3 3a/1a4H;

yMETh IJIAHUPOBAaTh CBOMl 00pa3oBaTENbHBIN MaplIpyT, KOPPEKTUPOBATH U BHOCHUTh
OTIpEJICIICHHBIE M3MEHEHHUS, KaUYeCTBEHHO BIIMSIONINE HAa KOHEYHBIM TPOIYKT Y4eOHO-
MMO3HABATEIbHOM JEATEIbHOCTH;

YMEHHUE KaueCTBEHHO COOTHOCHTH CBOM JICMCTBHUS C MPEABKYIIAEMbIM UTOIOM Yy4eOHO-
MMO3HABATEIBLHON JEATEIbHOCTH TMOCPEICTBOM KOHTPOJS W IUIAHUPOBAHUS Y4EOHOTO
Mpolecca B COOTBETCTBHUM C HW3MEHSIOUMMUCS CUTYyalUsIMU U NPUMEHSEMBIMU



cpeacTBaMu U ¢GopMaMU OpTaHU3alMKU COTPYJHUYECTBA, a TaKXKe WHAMBUIYaTbHOU
paboThHI HA YPOKE;

YMEHHE OTOMpATh COOTBETCTBYIOLIME CPEACTBA PEAM3aLMU PELICHUS] MaTeMAaTHUYECKHUX
3a/1a4y, noAOHpaTh HMHCTPYMEHTHI Il OLIEHHWBAHMS CBOEM TpPAEKTOpUU B padoTe ¢
MAaTEMATHYECKUMU MOHATUAMU U MOJICIISIMU;

ITo3naBareabHbie YY ]|

YMEHHE OMpPEIEIATh OCHOBOIOJIATAIOIIEE MOHATUE U MPOU3BOJIUTH JIOTUKO-CTPYKTYPHBIN
aHaJu3, ONpPEIENATh OCHOBHBIE IPU3HAKH M CBOMCTBA C MOMOIIBIO COOTBETCTBYIOLIUX
CPEACTB U UHCTPYMEHTOB;

yMEHUE TMPOBOAUTH KIACCU(PUKAIIMIO OOBEKTOB Ha OCHOBE KPUTEPUEB, BBIICIISITH
OCHOBHO€ Ha ()OHE BTOPOCTEIICHHBIX JTAHHBIX;

YMEHHE TPOBOJUTH JIOTUYECKOE pACCY)KJIEHHWE B  HaNpaBJICHUMH OT  OOIIMX
3aKOHOMEPHOCTEH U3y4aeMOMU 3a1a4y 10 YACTHBIX PACCMOTPEHUN;

YMEHHE CTPOUTH JIOTUUECKUE PACCYKICHUSI HA OCHOBE CUCTEMHBIX CPABHEHUN OCHOBHBIX
KOMIIOHEHTOB HM3Y4Ya€MOr0 MAaTE€MAaTHYECKOIro pasfena WiId MOJEIH, MOHATHS WU
KJIACCOB, BBIJIEIISAS] ONPECTICHHbBIE CYIIECTBEHHBIE TPU3HAKHU U KPUTEPUU;

YMEHHE BBISIBIIAATD, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTB, JIOTUYHOCTD
COOTBETCTBYIOIIMX LEMOYEK PACCYKICHUIA NpHU paboTe ¢ MATEMAaTHUYECKUMU 3a/1auyaMH,
YMETh MOAPOOHO M CXATO MPEACTABIATH JETAIU3alUI0 OCHOBHBIX KOMIIOHEHTOB MpH
JI0KA3aTeJIbCTBE MOHSATUN U COOTHOIIEHW HA MATEMATUUYECKOM SI3BIKE;

YMEHHE OpPraHU30BbIBATH MOUCK UM BBIABISATH NPUYUMHBI BO3HUKAIONIUX IPOIECCOB,
SBJICHUH, HamOoJiee BEpOSTHbIE (AKTOPHI, TO KOTOPHIM MaTeMaTUYECKHUE MOJCIH U
OOBEKTHl BeAyT ce0si 1O OINpeeTIeHHBIM JIOTHYECKMM 3aKOHaM, YMETh NPUBOJIUTH
IPUYMHHO-CJIEICTBEHHBIN aHAIN3 MOHATHUH, CYyKI€HU 1 MaTEMaTUYECKUX 3aKOHOB;
yMEHHE CTPOUTh MATEMAaTUYECKYIO MOJeNIb TpPHU 3aJlaHHOM YCJIOBHUH, OO0Jajarole
ONpENENICHHBIMA  XapaKTePUCTUKaMU  OOBEKTa TMpPU  HAJIWYUU  OIpPEACNICHHBIX
KOMITIOHEHTOB (POPMUPYIOIIETOCS MIPEANOIaraeMoro MoHsATUS WK SIBJICHUS;

yMEHUE MEPEBOIUTh  TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO ~ COCTaBJISIOIIYIO
MaTEMaTUYECKON 3aJadl Ha S3bIK Tpaduueckoro OTOOpaK€HUsi - COCTaBICHUS
MaTEMATUYECKOU MOJICIIH, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;
YMEHUE 3ajJlaBaTh IUIAaH PEIICHUS MAaTEMaTHUYECKON 3aJauyM, Peaju30BbIBATH aJITOPUTM
JNEWCTBHM KaK TIOMIaroBOM WMHCTPYKIIMU JUIS pa3pelieHus ydeOHO-IT03HaBaTeIbHOM
3a/1a4H;

YMEHHE CTPOUTH JI0KA3aTEIBCTBO METOJIOM OT MPOTUBHOTO;

yMeHHE paboTaTh ¢ MPOOJIEMHOM CUTYyaIMel, OCYIEeCTBISATh 00pa30BaTEIbHBIN MPOIIECC
MOCPEJICTBOM TOMCKA METOJIOB M CIIOCOOOB pa3pelieHus 3aadu, OMPEesaTh TPAHUIIBI
CBOETO 00pa30BaTEILHOTO MPOCTPAHCTBA;

YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH IVIABHOE YCJIOBUE 3aJa4M U YCTaHABIMBATH
COOTHOIIIEHHE PACCMATPUBAEMBIX 00BEKTOB;

YMEHHE TEpPeBOIUTh, HMHTEPIPETUPOBATh TEKCT B WHBICE (HOPMBI TPEICTABICHUS
uH(DOPMAITUH: CXEMBI, JUarpaMMBbl, TpadhUuecKoe MpeICTaBICHUE JaHHBIX;
KommyHukaTususie Y'Y /|

yMeHHEe paboTaTh B KOMaHiE, (HOPMUPOBAHWE HABHIKOB COTPYIHHUYECTBA M Y4eOHOTO
B3aUMOJICUCTBUS B YCIOBUSAX KOMAaHIHOW UTPhI WIIM HHOU POPMBI B3aUMOJIECHCTBUS;
YMEHHUE pacCIpeNeNaTh POiM W 3aJa4d B paMKax 3aHsATus, GopMUpYyS TakKe HaBBIKU
OpPraHu3aTOPCKOro XapaKrepa;



YMEHUE OIICHUBAaTh NPaBUIBHOCTh COOCTBEHHBIX JCHCTBUM, a TakKe AESITEIbHOCTH
JIPYTUX YYaCTHUKOB KOMaH/IbI;

KOPPEKTHO, B paMKax 3ajJlad KOMMYHHUKAIUU, (HOPMyIUpPOBaTh U OTCTAUBATh B3TJISJIbI,
apryMEHTHPOBATH JIOBO/JIbI, BEIBOJbI, a TAKXKE BBIJIBUTaTh KOHTAPT'yMEHThI, HEOOXOAUMBIE
JUTSL BBISIBIICHMSI CUTYyAIlUU yCcIieXxa B PEIICHUU TOM WM MHOW MaTeMaTHUUeCKOU 3a/1auu;
YMEHUE TIOJIb30BAaThCS MAaTEMAaTHUYECKUMHM TEpPMUHAMHM JUIsl pelieHus y4eOHo-
MO3HABATEIBHBIX 3aJ1a4, a TAKKE CTPOUTH COOTBETCTBYIOIIUE PEUEBhIC BHICKA3bIBAHUS Ha
MaTeMaTH4YEeCKOM SI3bIKE JJIsl BRICTpAauBAaHUSI MAaTEMaTUYECKON MOJIENH;

yMETh CTPOUTh MaTeMaTUYECKHE MOJEIM C TIOMOIIbI0  COOTBETCTBYIOIIETO
MIPOrpaMMHOT0 00eCreYeH sl, CEpBHCOB CBOOOHOIO OTAAJIIEHHOTO JOCTYNa;

yMETh TPAaMOTHO W 4YETKO, corjacHo mnpasBuiam odopmieHuss KMM-a OI'D 3anocuthb
MOJIYYEHHBIE PE3YJIbTAThI - OTBETHI.

B cuny OGonbiioit mpakTUYECKOW 3HAYMMOCTH JIaHHBIM Kype TMPEACTaBIseT Co0oi
COBOKYITHOCTh Ba)KHBIX M MOJIE3HBIX COBETOB, 3HAHUH, SIBIIIETCS CPEICTBOM OOyUCHHS U
CPEICTBOM Pa3BUTHSI MHTECIUICKTYyIbHBIX KAaU€CTB JIUYHOCTU ydamuxcs. st ygammxcs,
KOTOpbIE MOKa HE MPOSIBISIOT 3aMETHOTO POCTa B IJIaHE MATEMaTUYECKOTO YCBOCHHS
OCHOBHOTO COJICp>KaHMS U3Yy4aeMOro MPeAMETa, 3TH 3aHSATHUSI TOMOTYT CTaTh TOJYKOM B
Pa3BUTHUH MHTEpPECa K MPEIMETY U CIOCOOCTBYIOT MOJIOKUTEIbHOW TEHICHIIUU B TUIaHE
MOJATOTOBKH K OCHOBHOMY T'OCYJaPCTBEHHOMY 9K3aMEHY MO MaTeMaTHKe.

PesyabTaT o0OyuyeHusi: (GopMHpOBaHME YMEHUM M HABBIKOB PEIICHUS OCHOBHBIX
TUTIOBBIX 3aJ1ad OCHOBHOT'O TOCYAapPCTBEHHOI'O 3K3aMeHa I10 MaTeMaTHKe, YMEHHE
IPUMEHATh TIOJIydYEHHBIE 3HAHWUS HAa TPaKTUKE, B TOM UYHCIE IUIAHUPOBATH U
IPOEKTUPOBATH CBOIO JIEATEILHOCTh C Y4ETOM KOHKPETHBIX KU3HEHHBIX CUTYAIIU.

OCHOBHOE COJIEP/KAHHUE
Apudpmernka
Harypaabhbie unciaa. CreneHb ¢ HATypadbHBIM ITOKA3aTEIEM.

Panmonanpapie  umcia. Monyne  (abcomoTHass — BenmmuumHa) —4ymcia.  CpaBHeHUE
palMOHANIBHBIX 4YKceNl. ApudMeThdecKue ACUCTBHS C PAIlMOHAIBHBIMU YHUCIAMHU.
CreneHb C LEIbIM TOKa3aresnieM. UuCIoOBbIC BBIPaKEHUS, MOPSAIOK JACHCTBUU B HHX,
UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(PMETUYECKUX JIEUCTBHMA: TMEPEMECTUTEIHHBIM,
COYETATEIIbHBIN, PACTIPEACTUTEIIbHBIM.

HeiictBuTesbHble 4ucaa. KsagparHbii kopeHb u3 4ucjaa. KopeHb TpeThen
creneHu. [lonamue o kopHe n-ou cmeneHu u3 4ucia. JIeNCTBUTEIBHBIC YHCIA Kak
OeCKOHEYHBIC JICCSITUIHBIC pooOwu. CpaBHeHHe JICUCTBUTEIILHBIX YHCell,
apuMeTHICCKUe JCHCTBUA HAJ HHUMH. OTalbl PAa3BUTHS TPEICTABICHUNH O 4YHCIIC.
N3mepenus, nmpuOamKeHus, OleHKH. Pa3Mepbl 00BEKTOB OKpy’Karomero Hac mupa (oT
AJIEMEHTApPHBIX YacTUI] 0 BceneHHoi), TIUTENbHOCTh MPOIECCOB B OKPYKAIOIIEM Hac
mupe. I[IpeacraBieHne 3aBHCHMOCTH MEXIy BeIHMUYMHAMU B BHje (popmyn. Beimenenwue
MHOUTEJISI — CTENICHU AECATH B 3aIlMCH YHCJa.

Auare0pa



Anrebpanueckue ApoOu. ApudmeTHUYecKHe oOlepaluu Haja — alredpandecKuMu
npo0siMu. BykBeHHbIE BBIPAKEHUS (BBIPAXKEHUS C MEPEMEHHBIMU). YHCIOBOE 3HAUCHHE
OYKBEHHOro BbIpakeHHs. JlomycTuMble 3Ha4Y€HHUs NEPEMEHHBIX, BXOASAIMIMX B
anreOpanueckue BbIpakeHHsd. [lojcTaHOBKa BBIpAXEHUH BMECTO MNEPEMEHHBIX.
PaBeHcTBO  OyKBEHHBIX  BbIpaK€HUU. TOXIAECTBO, J0KAa3aTE€IbCTBO  TOXKJIECTB.
[IpeoOpazoBaHus BEIpaKCHUH.

CBoiicTBa cTeleHEl ¢ IeabIM mnokaszareiaeM. MHorowieHbl. ClaoXKeHue, BhIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyINbl COKpPAIEHHOTO YMHOKEHUS: KBaJgpaT CyMMBbI U
KBaJpaT pa3HOCTHU, KyO cymMmbl U KyO paszHocTH. PopMyna pa3HOCTH KBaJpaToB,
dbopmyna cymMMbl KyOOB M pa3HOCTH KyOoB. PazioxeHre MHOTOYJeHa Ha MHOXHUTEIH.
KBagpaTHplii TpexwieH. BplieneHHe MOJHOTO KBaApaTra B KBaJIpaTHOM TpPEXUJICHE.
Teopema Buera. Pa3noxeHne KBaJApaTHOrO TpPEXWICHA HAa JIMHEHMHBIE MHOXKHUTEIIH.
MHorousneHsl ¢ 01HOM nepeMeHHoi. CTerneHb MHOrowieHa. KopeHbp MHOTro4JIeHa.

Anrebpanueckast apoOs. Cokparenue apoOei. JlecTBus ¢ anredpanvdecKuMu
TpoOsSIMU.
PanronanbsHbIC BEIpOKECHUS U UX NpeoOpa3oBanus. CBOWCTBA KBaJIpaTHBIX KOPHEH U UX
NPUMCHCHHE B BBIUHCICHUSX.

YpaBHEHUsST U HEpPABECHCTBA. YPAaBHEHHE C OJHOW IlepeMeHHOM. KOpeHb ypaBHEHWS.
JluneitnHoe ypaBHenue. KBampaTHoe ypaBHeHue: ¢GopMmyia KOpHEH KBaJpaTHOIO
ypaBHEHUs, PemeHue panuoHalbHBIX ypaBHeHHWU. IIpuMmepsl pelieHus ypaBHEHHMU
BBICIIIMX CTETICHEHN; METO/IbI 3aMEHBI IEPEMEHHOM, PA3JIOKEHNS HA MHOKHUTEIIH.

VYpaBHEHHE C JOBYMsI NEPEMEHHBIMU; PEIICHUE YPABHEHUS C JABYMsS INEPEMEHHBIMU.
Cucrema ypaBHEHHUI; pemeHue cucteMmbl. Cucrema JByX JIMHENHBIX YPABHEHUN C IBYMSI
NEPEeMEHHBIMU; PEIlIEHUE MOJACTAHOBKON U anreOpanvyeckuM CI0KEHHEM. YpaBHEHHE C
HECKOJIbKUMU Te€peMEHHbIMU. [IpuMepbl pelieHus HeNMHEWHbIX cucTeM. lIpumepsl
pelieHns ypaBHEHHH B LEJbIX YHCIIaX.

HepaBenctBo ¢ omHOM nepeMeHHOW. Penenne HepaBeHCTBa. JIMHEWHBIE HEPABEHCTBA C
OIHOW TEPEMEHHOW M WX cucteMbl. KBampartHelie HepaBeHCTBa. [lpumepbl penieHus
JIPOOHO-TUHEHHBIX HEPABEHCTB.

UwucnoBsle HEPaBEHCTBA U MX CBOMCTBa. Jl0Ka3aTENbCTBO UMCIOBBIX M alreOpandecKux
HEPaBEHCTB.

YucaoBble nocjienoBarebHocTH. [loHaTHE MOCIenoBaTeIbHOCTH. ApudMeTHIecKas u
reoMmerpudeckass mporpeccur. Dopmynbl  oOmiero wieHa apudMEeTHYECKOW U
T€OMETPUUECKON MPOTPECCUil, CYMMBI TIEPBBIX HECKOJIbKUX YJICHOB apr(PMETUUECKON U
r€OMETPUYECKON MPOTrPECCUN.

Yucaosbie pynkuun. [lonstue dynkuun. O6nacts onpeneneHus QyHkiuu. CrocoOb!
3ananus pyHkuuu. ['paduk GyHkuum, Bo3pactanue u yoObiBanue GyHKINH, HAUOOJbIIIEE
Y HaWMEHbIIIee 3HAYCHUS (PYHKIUHU, HYyTU (QYHKIUH, TPOMEKYTKH 3HAKOTOCTOSHCTBA.
Urenne rpadukoB GyHKIIUI.

DyYHKINY, OMHUCHIBAONINE NPSIMYIO U 00paTHYIO MPOTIOPIIMOHAIBHYIO 3aBHCHMOCTH, UX
rpaduku. Jlunehinas ¢QyHkusa, ee rpaduK, TreOMETPUUECKHA CMBICT KO3 (HUIIUESHTOB.
['unep6ona. Kaapatnunas dywknws, ee rpaduk, mapabona. KoopauHaTel BEpIIMHBI
napaboibl, ocb cuMMeTpuu. Cmenennvle QYHKYuUU ¢ HAMYPATbHLIM NOKA3AMmMeneM, ux
epaghuku. I'padukn  (QyHKIUN: KOpEeHb KBAAPATHBIA, KOPEHb KYOMYECKUM, MOMAYJIb.
Ucnonw3oBanue rpadukoB GyHKIUHN ISl peIICHUS] YpaBHEHUN U CUCTEM.



[Ipumepsl rpaduyecKrux 3aBUCUMOCTEN, OTPaKAIOIIMX peajibHbIE MPOLIECCHl: KonebaHue,
MOKA3aTeNbHBIN POCT; YUCA08ble (DYHKYUU, ONUCHIBAIOWUE IMU NPOYECCHI.
[lapannenbHbld  mEepeHOC  IpaUKOB  BIOJNb OCEH  KOOPAMHAT U CUMMEMPUs]
OMHOCUMENbHO Ocell.
Koopannatel. 300paxkeHne yncen ToukaMu KOOpAUHATHOM mpsiMoil. ['eomeTpuyeckuii
CMBIC MOAYJSA 4uciaa. YHCIOBBIE MPOMEXKYTKU: HHTEPBAJN, OTPE30K, Jyd. Popmyna
PACCMOAHUSA MeHCOY MOUKAMU KOOPOUHAMHOU NPSAMOLUL.
JlekapToBbl KOOpAMHATHI Ha IJIOCKOCTH; KOOpJAMHATHI TOUkd. KoopauHatel cepearHbl
otpeska. Dopmyna pacCTOAHUA MEXKIAY ABYMS TOUKAMU IIJIOCKOCTH. Y pABHEHHUE MPSIMOU,
yraoBod KOA(PUIMEHT TMpsSMON, YCJIOBUE NapaUIeTIbHOCTA TPSMBIX. YpaBHEHUE
OKPYXHOCTH C LIEHTPOM B Haudajie KOOPJAUHAT U 8 11000 3a0aHHOU MOoUKe.
I'paduueckas uHTEpnperanus ypaBHEHHH C JBYMsS NEpPEeMEHHbIMHM M HUX CHUCTEM,
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HavanbHble TNOHATHA W TeopeMbl reoMeTpuu. BO3HUKHOBEHHE TE€OMETpUU U3
npakTuku. I'eomerpuueckue Gurypsl u tena. PaBeHcTBO B reomerpuu. Touka, npsimast u
mwiockocTh. IloHsATHE O TeoMmeTpuueckoM MecTte Todek. PaccrosHme. OTpes3ok, Jyd.
Jlomanas. Yroia. Ilpsmoit yron. Octpele W Tymnble yribl. BepTHUKalbHbIE U CMEXKHBIE
yribl. buccekTpuca yria u ee CBOMCTBa.
[MapannensHble U nepecekarouiuecs: npsMoie. [lepneHANKYIIpHOCTh MpsAMBIX. Teopembl
0 TMapaieJbHOCTH U NEPHEHAUKYISIPHOCTH mnpsAMbIX. CBONUCTBO CEpeIUHHOIO
NepreHuKyasipa K  oTpe3ky. llepmeHaukynsp ¥  HakJIOHHas K  NPSIMOM.
MHoroyroyibHUKHA. OKPYKHOCTb U KPYT.
Tpeyroabuuk. [IpgMoOyroiapHble, OCTPOYIOJIbHBIE, U TYIOYTOJbHBIE TPEYTOJIbHUKHU.
BricoTa, menuana, OucceKkTpuca, CpeiHsisi JIMHUS TpeyroibHuka. PaBHOOeqpeHHBIE U
PaBHOCTOPOHHHE  TPEYrOJILHUKM; CBOMCTBA M  TPU3HAKK  PaBHOOEIPEHHOTO
TPEYroJbHUKA.
[Ipu3Haku paBeHCTBa TpeyrojdbHHKOB. HepaBeHCTBO TpeyronpHuka. Cymma YrioB
TpeyroibHUKa. BHENIHUE yIibl TPEyroJbHUKA. 3aBUCUMOCTh MEXAYBEIMYMHAM CTOPOH
U YTJI0B TPEYTrOJIbHUKA.
Teopema ®aneca. Ilomobue TpeyroabHUKOB; Kodpduimuent nomodus. I[IpuzHaku
01001s TPEYTOJIBLHUKOB.
Teopema Iludaropa. IlpuzHaku paBeHCTBA MPSIMOYTOJBHBIX TPEYroJibHUKOB. CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC OCTPOI0 yria MPsSMOYTOJIbHOTO TPEYTOJIbHUKA U YIIOB OT
0° mo 180°; mpuBenenue K ocTpoMy yriy. PelieHne mpsiMOYroJIbHBIX TPEYrOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC OJHOTO M TOro e yria. Teopema KOCHHYCOB M TEOpEMa CHHYCOB;
MIPUMEPHI UX PUMEHEHUS JIJIs1 BBIYUCIIECHUS 3JIEMEHTOB TPEYTOJIbHUKA.
3aMmedyareiabHble ~ TOYKM  TPEYrOJbHHKA:  TOYKM  [EPECEYEHUs]  CEPEIUHHBIX
NEPHEHANKYIISIPOB, OMCCEKTPUC, MEJINAH.
Yer1oipexyroiabHuK. [lapannenorpamm, ero cBoWcCTBa W NOpuU3HAKU. lIpAMOYrosibHUK,
KBaJpaT, pomMO, MX CBOHCTBAa W MpU3HAKU. Tpaneuus, CpeiHsis JUHUA Tpamneuuw;
paBHOOEIpEHHAS TPATICTIHS.
MHoroyronbHuku. Beinykiaele  MHOroyroipHuku. Cymma  yrjaoB  BBIITYKJIOrO
MHOTOYTOJIbHUKA. BnucaHHble W ONUCaHHbIE MHOIOYrojdbHUKH. llpaBuiibHBIE
MHOTOYT OJIbHUKH.



Oxkpy:xxkHocts u Kpyr. Llentp, pammyc, amamerp. [yra, xopma. CekTop, CETMEHT.
I{enTpanbHbIi, BHMCAHHBIN YIOJI; BEJIMYWHA BIIMCAHHOIO yIua. B3anMHoe pacnoioxeHnue
NpsIMOMl U OKPY>KHOCTH, 08yx OKpyocHocmeu. KacatenbHasd U cekynias K OKPY>KHOCTH,
PABEHCTBO KACATENbHBIX, IPOBEICHHBIX U3 OJHON TOUKU. Mempuueckue coomuouienus 6
OKDYHCHOCMU. C8OUCMBA CEKYWUX, KACAMENbHBIX, XOPO.

OKpyXHOCTb, BIIHCAHHAs B TPEYIOJbHUK, W OKPYKHOCTb, OIIMCAHHAs OKOJIO
TpEyroJibHUKAa. BIiMCaHHbIE U ONIMCAaHHBIE YETBIPEXYTONBHUKU. Brucanunvie u OnucanHvie
OKPYIHCHOCMU NPABUTIbHO20 MHO20Y20IbHUKA.

HN3mepenne reomerpuyeckux BeM4YMH. /[nuHa orpeska. [[iiMHa JIOMaHOM, IIEpUMETP
MHOI'OYT'OJIbHUKA.

Paccrosgnue ot Touku 1m0 mpsAMol. PaccTossHue Mexay mapauieNbHBIMU IPSIMBIMHU.
JInuHa OKpYy>KHOCTH, YMCIIO T; JJuMHa nyru. Bemnuwmna yrna. ['panycHas mepa yria,
COOTBETCTBHUE MEXKY BEJIMUNHOMN yTJIa U JJIMHON AYTU OKPY>KHOCTH.

[TonsiTue o miomaau mwiockux ¢puryp. PaBHococTaBieHHbIE U paBHOBEIUKUE (PUTYDBI.
[Inomane npsamoyrosbHuKa. [lmomanes mapamienorpaMma, TPEYroiabHUKA M Tpareluu
(ocHoBHBIE (hopMysbl). DOPMYIBI, BRIpaXKAIOIIUE TUIONIATb TPEYroJbHUKA: Uepe3 JIBE
CTOPOHBI M YTOJ MEXKIY HUMHU, Yepe3 nepumemp u paouyc GNUCAHHOU OKPYIHCHOCMU,
Gopmyna I'epona. I[lnowaos uemvipexyzonvruxa. Ilnomaas kpyra v iomniaab CEKTopa.
CBs13b MEXKy IJIOMIASIMU MTOJA0OHBIX (DUTYD.

OIEeMEHTHI JIOTHUKH, KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKH U TCOPUHU BepOHTHOCTCﬁ

Hoka3zatenbcTBo.  OnpeneneHusi,  J0Ka3aTeNbCTBA, AKCUOMBI U TEOPEMBI;
cneacTBus. Heobxooumvie u docmamounsie ycaosus. Kontpnpumep. JlokazaTenbcTBO OT
npotuBHOro. [Ipsimas u oOpaTHas TEOpEMBI.
llonamue 06 axcuomamuke U aKCUOMAMuU4yecKOM nocmpoeHuu 2eomempuu. Ilamoii
nocmynam J8KIU0A U e20 UCTNOPUSL.
MHuo:xecTBa " KOMOMHATOpPHUKA. Mmuoowcecmeo. DOnemenm  MHOMCEecmeaa,
noomHnodxcecmeo. ObveouneHue u nepeceyerue MHodxcecms. /fuazpammul Jiiiepa.
[Tpumepsl peniennss KOMOMHATOPHBIX 3a]1a4: epedop BapuaHTOB, IPABUIIO YMHOKEHUS.
CratucTnueckue aaHHble. [IpencraBnenre MaHHBIX B BHUIE TaOJMI], JUarpamm,
rpadukoB. Cpennue pe3yiabTaToB u3MepeHuid. [IoHATHE O CTAaTHCTHYECKOM BBIBOJE Ha
OCHOBE BbIOOpKH. [ToHSATHE M MPpUMEPHI CTYIaHBIX COOBITHIA.
BepositHocTb. UacToTa COOBITHS, BEPOATHOCTh. PABHOBO3MOYKHBIE COOBITUS U TIOACUET
ux BepoaTHOCTH. [IpescraBieHre o reoMeTpuYeCcKO BEPOATHOCTH.
HNToroBpiii KOHTPOJIBbHBbIN TECT.
OO0umas xapakrepucTuKa Kypca

Matematudyeckoe 00pa3oBaHHE B OCHOBHOMW IIIKOJIE CKJIAABIBACTCS U3 CIEIYIONIUX
coAepKaTeIbHbBIX KOMIIOHEHTOB (TOuHBIE Ha3BaHMs
OJIOKOB): apugpmemuxka, anzedpa, ceomempus, InemeHmsl KOMOUHAMOPUKU Meopuu
géepoamuocmeil, CMAmMUCMuKu U Ja02uku. B CBOEW COBOKYIMHOCTA OHM OTPa)XaroT
OoraTelii OMBIT OOYYECHHMS] MAaTeMAaTHKE B HaIllel CTpaHe, yYUTHIBAIOT COBPEMEHHBIC
TEHACHIIMM OTCYECTBEHHOW U 3apyOeXHOW TIKOJBI W TIO3BOJISIOT pPeaau30BaTh
MOCTABJICHHBIC TIEPE]l IIKOJbHBIM 00pa3oBaHUEM IIeIM HAa WHPOPMAIMOHHO €MKOM U
MPAaKTUYECKM 3HAYMMOM MaTepuaje. DTH CoAepKaTeIbHble KOMIIOHEHThI, pa3BUBAsCh Ha
MPOTSHDKEHUM BCEX JIeT OOy4YeHHUs, €CTECTBEHHBbIM O0Opa3oM MEepervieTaloTcs |
B3aMMOJICHCTBYIOT B YUEOHBIX Kypcax.



Apughmemuxa npuzBaHa ciocoOCTBOBATh MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX JUIsl TIOBCENHEBHOM *KU3HU. OHA CIIY>KUT 0a30il /ISl BCEro JajibHEUIEero
U3Y4YEHUs] MaTeMaTHKH, CIOCOOCTBYET JIOTMYECKOMY Pa3BUTUIO U (POPMHUPOBAHUIO
YMEHHS MOJIb30BATHCS AITOPUTMAMH.

Ancedpa naueneHa Ha (pOpMHUpPOBaAHME MAaTEMAaTUYECKOIO amnmapara Ajis pelueHus
3a/lay U3 MAaTEMATUKH, CMEKHBIX MPEIMETOB, OKPYKAIOUIEH peanbHOCTU. S3bIK anreopsl
MOJYEPKUBAECT 3HAYECHUE MATEMATHKU KaK SI3bIKa JJIl MOCTPOEHUS MaTeMaTH4YEeCKUX
MOJENEN, MPOLIECCOB U ABICHUMN pealbHOro Mupa. OAHON U3 OCHOBHBIX 3a7a4 W3yYCHUS
anreOpbl  SABISETCS Pa3BUTUE AITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOIHUMOro, B
YaCTHOCTH, I OCBOEHHUSA Kypca MH(OPMATUKU; OBJIAJCHUE HABbIKAMU JI€TYKTUBHBIX
paccyxnaenuit. [IpeoGpazoBanue cumBoIMYECKHX (OPM BHOCUT CBOM crenupuuecKuit
BKJIaJ] B pPa3BUTHE BOOOpa)K€HUs, CIOCOOHOCTEW K MaTEeMaTHYECKOMY TBOPYECTBY.
Jpyroii BakHOM 3ajmayeil M3y4yeHHs] aireOpbl SBISETCS MOJIYYEHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HaHUW O (YHKIUAX Kak Ba)KHEHIIeH MaTreMaTMyecKod MOJeNnu s
ONMMCAHMSI W HUCCJIENOBAaHHUS  Pa3sHOOOPa3HBIX  MPOLECCOB  (pPaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCMOHEHI[UANIbHBIX, MEPUOJIUYECKUX U Ap.), Uil (POPMUPOBAHUS Y
y4YalIuxcs Npe/ICTaBICHUN O POJIM MaTEMAaTUKH B Pa3BUTUU UBUIIU3ALNHI U KYJIbTYPBI.

I'eomempusa — onvH U3 BaXXHEUIINX KOMIIOHEHTOB MaTEMaTHYECKOTO 00pa3oBaHus,
HeoOXxoauMas JJisi MPUOOPETEHUS] KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUUYECKU
3HAUYMMBIX yYMEHHH, (HOPMUPOBaHMS S3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOIIEro MHUpA,
JUISL  pa3BUTHsI TPOCTPAHCTBEHHOTO BOOOpPaKEHUS MW HHTYULUH, MaTeMaTH4eCKOM
KyJbTYpBI, IJIi CTETMUYECKOr0 BOCMUTAHUA ydauiuxcs. M3yueHue reoMeTpur BHOCHUT
BKJIAJ] B Pa3BUTHE JOTUYECKOTO MBIILJIEHHUS, B OPMUPOBAHKE MMOHATHS JOKA3aTEIbCTBA.

dnemenmovt  J102UKU,  KOMOUHAMODPUKU, cmamucmuku U meopuu
6epoAmMHOCmeli CTAHOBSITCS 00s53aT€IbHBIM KOMIIOHEHTOM IIKOJBHOTO 00pa3oBaHUf,
YCUJIMBAIOIINM €r0 MPUKIATHOE U MPAKTUYECKOE 3HaUECHUE. DTOT MaTepral HeOOX0IUM,
npexae Bcero, i (popmupoBaHHsS (QYHKIMOHATBRHOM TPAaMOTHOCTH — YMEHH
BOCIPUHMMATh M aHaJU3UPOBaTh HH(QOpMAIMIO, TMPEACTABICHHYI0 B Pa3IUYHBIX
dbopMax, TOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pPealbHBIX 3aBUCHUMOCTEH,
IPOU3BOJIUTH MPOCTEHINNE BEPOATHOCTHBIE pacueThl. V3yueHne oCHOB KOMOWHATOPUKHU
MO3BOJIUT yYalIeMycsi OCYIIECTBIISATh PACCMOTPEHUE CIIy4aeB, epedop U MOACUET Yncia
BapUAHTOB, B TOM YHKCJIE€ B MPOCTEUILNX MPUKIIAIHBIX 3a/1a4ax.

[Ipu u3ydyeHUn CTaTUCTUKHU U TEOPUU BEPOSITHOCTEHM OOOTAIIAOTCs MPEICTaBICHUS
O COBPEMEHHON KapTUHE MHpa U METOJaX €ro UCCiIe0BaHus, GOpMUPYETCS MOHUMAaHHE
POJIM CTATHUCTUKH KaK MCTOYHUKA COLMAIBHO 3HAUMMOM MH(POpPMAIIUU U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIIIJICHUS.

Takum o00pazom, B XOJ€ OCBOCHHS COJAEpKAHUSA Kypca ydalluecs MOJy4yaroT
BO3MOKHOCTb:

e Pa3BUTh NPEACTABJICHUS O YUCJIE U POJIU BBIYUCICHUI B YEJIIOBEYECKON MPAKTHUKE;
chopMuUpOBaTh MPAKTUYECKUE HABBIKA BBIMOJIHEHUA YCTHBIX, NHCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

o OBJIAJETh CHMBOJMYECKUM SI3BIKOM  aireOpel, BbIpaboTaTh (popmanbHO-
ONEpaTUBHBIE ANTreOpandeckue yMEHHs M Hay4YHMTbCS MPUMEHATHh UX K PEIICHHIO
MaTeMaTUYEeCKUX U HEMAaTeMaTUYECKUX 3a/1ad4;

e H3Y4YUTh CBOMCTBA U rpaMKH IEMEHTAPHBIX (DYHKIIHMI, HAYYUTHCS UCIOJIb30BaTh
(pyHKIMOHAIBHO-TpaUUECKUE NPEACTAaBICHUS IS ONHWCAaHMS M aHaiIu3a
pealIbHBIX 3aBUCUMOCTEM;



e Ppa3BUTh MPOCTPAHCTBEHHBIE TPEACTABICHUS UM U300pa3UTENIbHbIE YMEHMUS,
OCBOUTH OCHOBHbIE (aKThl W METOABl IUIAHUMETPUHU, TO3HAKOMUTHCS C
MPOCTEHIIIMMU TPOCTPAHCTBEHHBIMU TE€JIAMHU U UX CBOMCTBAMHU;

e TOJYYHUTh NMPECTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MUPE
U O pa3JIMYHbIX COCO0AX UX U3y4eHHUs, 00 0COOEHHOCTAX BBIBOJIOB M IMPOTHO30B,
HOCSIIUX BEPOSITHOCTHBIN XapakTep;

e Ppa3BUTHh JIOTUYECKOE MBIIUJICHUE U PeYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH
CYXXJICHMsI, MPOBOJUTH HECJIOXKHBIE CUCTEMATH3alluM, MPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh pPa3IUYHbIC S3BIKM MaTeMaTHUKH (CIOBECHBIMH,
CUMBOJIMYECKUHM,  Tpaduyeckuil) 9  WUIIOCTPAllMU,  WHTEpIpETaIuu,
apryMeHTAaIluu U J0Ka3aTeIbCTBA;

o cdopmupoBaTh NpEACTaBICHUA 00 U3yYaeMbIX TOHATHUAX U METOJaX Kak
BOKHEUIIIUX CPEICTBAX MATEMAaTUUYECKOTO MOJICIMPOBAHUS PEabHBIX MPOIIECCOB
Y SIBJICHUM.

TPEBOBAHUA K YPOBHIO ITOJAI'OTOBKU BBIITYCKHUKOB
B pe3yabTaTe n3yuyeHusi MATEMATUKH YYEHUK T0JKEH 3HAMb/HOHUMAMb:
MaremaTuka. Aareopa. I'eomerpusi.
HarypaabHbie unciia. [poou. PanmonajabHblie Ynciia
BhllyCKHUK HAYyUUTCS :
* IOHUMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;
* ONEPUPOBATH MOHATHAMU, CBSI3aHHBIMU C JICJIUMOCTHIO HATYPAIBHBIX YUCET;
* CPaBHUBATH U YIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA;
* BBIMOJIHATH BBIUYUCIICHUS C PAIMOHATIBHBIMUA YUCIAMH, COUETasl YCTHBIE U MUCbMEHHBIC
NpUEMBI BRIUMCIICHUM, TPUMEHEHUE KaJIbKYJISATOPA;
* HUCIOJb30BaTh TOHSITUS M YMEHUS, CBA3aHHBIE C MPONOPHHUOHAIBHOCTHIO BEIUYUH,
MPOIIEHTAMH, B XOJ€ PEIICHUS MAaTEMAaTUUECKHUX 3a/1a4 U 3aJ1a4 U3 CMEXKHBIX ITPEIMETOB,
BBITIOJTHATH HECIIOAKHbBIC MPAKTUYECKUE PACUETHI.
Buinycknux nonyuum 6o3mosichocmeo:
* yenyoums U pazeumov NpeoCcmasieHuss O HAMYPAIbHbIX YUCIAX U CBOUCMBAX
oenumocmu;
* HAYYUMbCA UCNONB308AMb NPUEMDL, PAYUOHATUIUPYIOUJUE BbIYUCIEHUS, NPpUobpecmu
NPUBLIUKY KOHMPOIUPOBAMb GLIYUCTICHUS, 8bIOUPASL NOOX00AWUL 0151 CUMYayuu cnocoo.
JleicTBUTEIbHBIE YHCTA
BhInyCKHUK HAYUYUTCS
* HCIO0JIb30BaTh HAYAJIbHbBIE MPEJCTABICHUSI O MHOXKECTBE JIEUCTBUTEIbHBIX YNCEIT;
* ONEpUPOBATH MOHITUEM KBaAPATHOTO KOPHS, IPUMEHSTH €r0 B BEIYUCICHUSX.
Buinycknuk nonyuum 8o3mooicnocms.
* pazeumsv NpeoCcmasieHue O Yucie U YUCA08bIX CUCMEMAX OM HAMYPAIbHbIX 00
oelicmeumesibHblX YUucesl;, 0 pojil 8bIYUCIEHUL 8 NPAKMUKE;
* pazeumv U yernyoume 3HAHUA O OECAMUYHOU 3aNUCU OeUCMBUMETbHbIX HYUCe]
(nepuoouueckue u Henepuoouyeckue opoou).
N3mepennsi, npudInKeHUs, OLHEHKH
BbIlyCKHUK Hay4UTCS:
* UCIIOJIB30BAaTh B XOJI€ PEIICHMS 3aJad 3JIEMEHTapHbIE MPEACTaBICHUS, CBA3AHHBIC C
NpUOIMKEHHBIMY 3HAYCHUSIMU BEJIMUHH.
Buinycknuk nonyuum eosmoarcnocmy.




* NOHAMb, UYMO YUCTO08ble OAHHble, KOMOpble UCNOIb3YIOMCA 0N XAPAKMEePUCTMUKU
00beKMOo8 OKpYIHCaouje2o Mupa, A6IAI0mMcs NPeUMyuecmeeHHo NPUOIUNCEHHBIMU, YN0
no 3anuUcu NPUOTUNCEHHBIX 3HAUEHUL, COOEPHCAUWUXCSL 8 UHDOPMAYUOHHBIX UCMOYHUKAX,
MOJICHO CYOUMb O NOCPEUWHOCIU NPUOTIUNCEHUS],

* NOHAMb, YMO NOCPEUHOCMb Pe3yabmama GblYUCIEeHULl O0IHCHA ObIMb COUSMEPUMA C
NO2PEeuHOCmMbIO UCXOOHBIX OAHHBIX.

AJireOpanyecKue BbIpasKeHHU s

BBINYyCKHUK HaYYUTCS:

* ONIEPHUPOBATH MOHATUSIMHU «TOXICCTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUEy, pellaTh
3aJ1auu, coJiep)kamue OyKBEHHBIC TaHHbBIE; paboTaTh ¢ PopMyIIaMu;

* BBINIOJIHATH TIPEOOPa30BaHUS BBIPAKCHUW, COIEPKAIMUX CTEMEHH C  IEJIBIMU
TIOKa3aTeIsIMU 1 KBaJIpaTHBIC KOPHU;

* BBITIOJIHATH TOXKJICCTBCHHBIC MPEOOpa30BaHUs PAIIMOHAIBHBIX BBIPAKCHUH HA OCHOBE
NPaBWI JEHCTBUIA HAJl MHOTOWICHAMH U aaTreOpandecKuMu ApOoOsMU;

* BBITTOJIHSATH Pa3JIOKEHUE MHOTOWICHOB HA MHOYKHTEIIH.

Buinycknuk nonyuum 603mMocHOCHb HAVYUMbCL:

* BLINOJHAMb MHO20ULA208blE NPEoOPA308aHUSL PAYUOHATILHBIX BbIPANCEHUU, NPUMEHSIS
wWupoxull Habop cnoco608 u NPUEMOos;

* NPUMEHAMb MOoHCOeCmBeHHble Npeobpa306anus 0l peuleHus 3a0ad U3 pPasiudHulx
pazoenos Kypca (Hanpumep, OJis1 HAXOHCOEHUST HAUOONbULIE20/HAUMEHbULE2O 3HAYEHUS
8bIPAIHCEHUS).

YpaBHeHus

BhInyCKHUK HAYYUTCS:

* peliaTb OCHOBHBIE BUBI PAIIMOHAIBHBIX YPAaBHEHHU C OJHOM MEepeMEHHOM, CUCTEMBbI
JIBYX YpaBHEHUH C IBYMS I€PEMEHHBIMU;

* MOHMMAaTh YpPaBHEHHE KaK BaXKHEUIYI0 MAaTEeMaTHYECKYI0 MOJIENb IJIsi ONMUCAHUS U
U3y4YeHHs] Pa3HOOOpa3HbIX pEalbHBIX CUTYyallMd, peliarb TEKCTOBbIE 3ajauu
anredpanvyeckuM METOIOM;

* TMpPUMEHATH TrpaduyecKue TMPEACTaBICHUS [JIsI  HUCCIECNOBAaHUSA  ypaBHEHUH,
UCCJICIOBAHUS U PEIICHHS CUCTEM YpPaBHEHUM C ABYMsI TIEPEMEHHBIMU.

Buinycknuk nonyuum 603mosrcHocme:

* 0671a0eMb CHEYUATbHLIMU NPUEMAMU DeUeHUs YPABHEeHUl U CUcmem YPAGHeHUl,
VBEPEHHO NPUMEHAMb annapam YpasHeHuul Ol peuieHus pPAazHooOpA3HbIX 3a0ay U3
MaAmMeMamuKu, CMEHCHbIX NPpeoMemo8, NPaAKMuKuU,

* npuMeHamb 2paguueckue npeocmasieHus Ojisi UCCIe008aHUs VPAGHEHUN, CUcmem
ypaeueHutl, cooeparcawux OykeenHvle KodhhuyueHmal.

HepaBencrBa

BrInyCKHUK HAYUUTCS:

* MOHUMAaTh ¥ TPUMEHITh TEPMHUHOJOTHIO U CHMBOJHKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pemarb JIMHEHMHBICE HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHCTEMBI; PEIIATh
KBa/IpaTHBIC HEPABEHCTBA C OMOPOM Ha Tpadrueckue mpeacTaBICHUS;

* MPUMEHATH arMapaT HEPABSHCTB I PEIICHUS 3a/1a4 U3 Pa3INdHbBIX Pa3/ejioB Kypca.
Buinycknuk nonyuum 803mMoiucHOCHb HAVYUMbCAL:

* PA3HOOOPA3HBLIM NPUEMAM  OOKA3AMENbCMEd HEepaBeHCmS, YBEpeHHO NPUMEHAMDb
annapam HepageHcms OJisl peuleHus pasHooOpaA3HbIX MamemMamudeckux 3a0ay u 3a0ay u3
CMENCHBIX NPEOMEmMO8, NPAKMUKU,




* npuMeHamy 2paguueckue npeocmasieHus O0Ns UCCIe008aHUsl HEePABEHCME, CUCTEM
Hepasencmas, cooeparcaujux OyKeeHHvle KO3 huyueHmol.

OcHoBHbIe OHATHS. Unc10BbIe QYHKIUT

BEITyCKHUK HAYYUTCS:

* T[OHMMAaTh W WCIOJb30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W SI3bIK  (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

* CTpouTh TrpaduKkud >JIEMEHTapHBIX (YHKIMA; HUCCIEAOBaTH CBOMCTBA YHCIOBBIX
(GyHKUIMN HA OCHOBE U3yUYEHUs MMOBEJEHUS UX IpaUKOB;

* MOHUMATh (YHKIHMIO KAaK BaXXHEUIIYI0 MaTEeMaTUUYECKyI0 MOJENb [JIsi OMHCAHUS
MIPOIIECCOB M SIBJICHUI OKPYXAIOIIEr0 MHUpPa, MTPUMEHATh (DYHKIMOHATIBHBINA SI3BIK JIJIS
OMHCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH MEXKAY (PU3NUECKUMHU BETMUMHAMMU.
Buinycknuk nonyuum 603moxcHocmb HAy4Umvcsl:

* NPOBOOUMb UCCLEO08AHUS, CEA3AHHbIE C U3YUEHUEM CBOUCME (YHKYUL, 8 MOM Hucie ¢
UCNONIb308AHUEM KOMNUbIOMEPA, HA OCHO8e 2paghuKo8 U3VYeHHbIX (QYHKYUL Cmpoums
bonee croxcHvle epaghuku (KycouHO-3a0aHHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONBL306aMb (DYHKYUOHATbHBIE NPEeOCMABeHUsl U C8OUCMBA (QYHKYUll O/ peuleHus
mMamemamu4eckux 3a0ay u3 pa3iudHblx paszoenos Kypcd.

YucsioBbIE MOCTEA0BATETBHOCTH

BBINYyCKHUK HAYYUTCS:

* MIOHUMATh U HCIIOJB30BAaTh S3BIK IMOCIEIOBATEILHOCTEH (TEPMUHBI, CUMBOJIMYECKUE
0003HaYCHUS);

* MPUMEHSTH POPMYJIbI, CBA3aHHBIE C ApU(PMETHICCKON U TEOMETPUIECKON MPOTPECCHEH,
U anmapar, cOpMHpPOBAHHBIN MPU W3YyYEHUU IPYTUX PA3ACIOB Kypca, K PEIICHHUIO
3a/lay, B TOM YHUCJIE€ C KOHTEKCTOM U3 peajbHOM KU3HU.

Buinycknuk nonyuum 803M0oi#CcHOCHb HAVYUMbCAL:

* peulams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHeHUeM (Qopmyl n-20 YleHa U CYMMbl
NnepeviX N YNeHO8 apupmMemuiecKou U 2eoMempuyecKkol npozpeccuu, NpumeHss npu
9MOM annapam ypasHeHull U HepaseHCma,

* NOHUMAmMb  APUPDMEMUUEeCKYl0 U 2eOMeMPUYECKYI0 Npocpeccurd Kak QYHKyuu
HamypaibHO20 apeyMeHma, CeA3bl8ams apupMemuyeckyro npocpeccuro ¢ JIUHelHbIM
POCMOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATIbHBIM POCTOM.

OnucarenbHasi CTATUCTHKA

BhINYyCKHUK HAaYYUTCS UCIOJIB30BaTh MPOCTEHINNE CIOCOOBI MPEACTABICHUS W aHaIu3a
CTAaTHUCTHYECKUX JTAHHBIX.

Buinycknuk nonyuum 603modcHocms npuobpecmu nepeoHAaAuAIbHbllL ONbIM OP2AHU3AYUU
coopa OawHbIX NpU NPOBedeHUU ONpoca OOWECMBEHHO20 MHEHUs, OCYUeCmENamb Ux
aHanu3, npeocmasiamos pe3yibmamol ONPoca 8 8ude maodauydvl, OUAZPAMMbI.
Cay4aiinbie cOObITHSI M BEPOSITHOCTH

BhBIIYCKHUK HAYYUTCS HAXOJUTh OTHOCHTEIBHYIO YaCTOTY U BEPOSTHOCTH CIIYYaifHOTO
COOBITHUS.

Buinycknuk —noayuum 603mMoxicHOCMb — npuobpecmu  OnblM  NPOBEOCHUST  CYYAUHBIX
9KCHepUMEHmMOo8, 6 MOM HUcle C NOMOWbIO KOMNLIOMEPHO20 MOOeIUPOBAHUS,
uHmepnpemayuy ux pe3yniomamos.

KomOuHaTopuka

BeIyCKHUK HAy4WTCS peniaTh KOMOMHATOPHBIE 3a/1a4l HA HAXOXK/IEHHE Yncia 00BEKTOB
WM KOMOUHAIUH.




Buinycknuk nonyuum 603mMo0s4CHOCMb HAYYUMbBCA HEKOMOPLIM CREeYUAIbHbIM NPUEMAM
peuieHuss KOMOUHAMOPHBIX 3a0ay.

Haznaonaa zeomempus

BEITyCKHUK HAYYUTCS:

* pacmo3HaBaTh Ha 4YepTEkKax, PUCYHKAX, MOJICNIAX U B OKPYKAIOLIEM MHUpPE IUIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPHI;

* pacro3HaBaTh pa3BEPTKU KybOa, MPSIMOYTOJIBHOTO TapajuieieNuIea, MPaBUIbHOM
MUPaMUJIbI, TUIUHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa v MPSIMOYTOJILHOTO Mapajuie/ienunea;

* ONpeaeNsaTh M0 JUHEWHBIM pa3MepaM pa3BEPTKHU (UTYphI JIMHEWHBIE pa3Mepbl camMon
¢Gurypsl 1 Ha000POT;

* BBIUUCIATH O0BEM MPSIMOYTOJILHOTO Tapasuieienure/a.

Buinycknuk nonyuum 603moscHocme:

*  HAYyYumuvCs BbIYUCTAMb 00BEMbI NPOCMPAHCMBEHHBIX 2e0MempudecKux queayp,
COCMABNEHHBIX U3 NPAMOY20JIbHbIX NAPAJLIeNIenunedos,

* yenybums u pazéumev NpeocmasieHus O NPOCMPAHCMBEHHbIX 2e0MempPUiecKux
Queypax;

* HAyuumuvCs NpuUMeHAmMb HNOHAMUE PpPA38EPMKU ONd  BbINOJHEHUs NPAKMUYECKUX
pacyémos.

I'eomempuueckue guzypot

BBINYyCKHUK HAYYUTCS:

* TI0JIB30BATHCS SA3BIKOM F€OMETPHUU JIJIsl ONMCAHUS MPEIMETOB OKPYKAIOIIEr0 MUpa M UX
B3aMMHOTO PACIIOJIOKEHUS;

* pacrmo3HaBaTh U U300paKaTh HA YEPTEKAX M PUCYHKAX T€OMETPUUECKUE (PUTYPBI U HX
KoH(Urypamuu;

* HAXOJIUTh 3HAYCHMSI IJIMH JTMHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPAAYCHYIO
Mepy yriioB ot 0° 1o 180°, mpumeHsis onpeeieHus, CBOMCTBA U MPU3HAKU PUTYP U UX
AJIIEMEHTOB, OTHOLIEHUs puryp (paBeHCTBO, MOI00KE, CHMMETPUH, TTIOBOPOT,
napa’sieabHbId IEPEHOC);

* ONEPUPOBATH C HAYAIBHBIMU MTOHATUSMU TPUTOHOMETPUHU U BHITIOJHATH dJIEMEHTapHbBIC
orepanuu HajJ GYyHKIUSIMHU YTIIOB;

* pemiaTh 3a7]a4M Ha TOKA3aTelIbCTBO, OMUPAsICh HA U3yUYEHHBIE CBOMCTBA QUTYD U
OTHOIICHUH MEXy HUMU U TIPUMEHSISI U3yYEHHBIE METObI JOKA3aTEIbCTB;

* pelaTh HECJIOKHBIE 3a/1a4i HA TIOCTPOCHUE, TPUMEHSSI OCHOBHBIE AJITOPUTMBbI
MIOCTPOEHHUSI C TOMOIIBIO HUPKYJIS U JINHEUKU;

* pelaTth NPOCTEUIINE MJIAHUMETPUUECKUE 3aa4H B IPOCTPAHCTBE.

Buinycknuk nonyuum 603moaxcHocmy:

* 081a0emMb Memooamu peueHus 3a0ay Ha BblYUCTIeHUS U 00KA3AMeNbCMBAd. MemoooM
om HNPOMUBHO20, MemMOOOM N000OUs, Memooom nepebopa 6apuaHmos u mMemooom
2e0MempuUyecKux mecm modex;

* npuobpecmu  OnvLIM  HPUMEHEHUs  aneeopauyecko20 U  MpPUeOHOMEMPUYECKO20
annapama u uoetl 08UICEHUsI NPU PeULeHUU 2e0OMEeMPUIECKUX 3a0ay;

* 061a0€Mmb MPAOUYUOHHOU CXEMOU PeuleHUs 3a0ay Ha NOCMPOEHUe C NOMOUWbIO YUPKY A
U TUHEUKU. aHaiu3, NoCmpoeHue, 00Ka3ameabCmeo U UCcieo08anue;

* HAYYUMbCS peulams 3a0a4u HA NOCMPOEHUe MemoOOM 2eOMempUYecKo20 mecma
MoyeK u Memooom noooousi;




* npuobpecmu onvlm UCCIE008AHUSL CEOUCME NAAHUMEMPUYECKUX DUeyp C NOMOUbIO
KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu OnvIM  BbINOAHEHUS. NPOoeKkmos no memam «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmynen.

H3zmepenue zeomempuueckux 6e1u4uH

BolllyCKHUK HAYUUTCS:

* HCMOJIb30BaTh CBOWCTBA U3MEPEHUS JUIMH, TUIOMAAEH U YIOB IIPU PEIICHUH 3a7a4 Ha
HAaXOXJECHHUE JJIMHBI OTPE3Ka, JJIUHBI OKPYKHOCTHU, NTUHBI IyTU OKPYKHOCTH, TPalyCHOU
MEpHI yIia;

* BBIUMCILATH IUIOIIAJA TPEYrOJbHUKOB, MPAMOYTOJIBHUKOB, MapaJljIeIOrpaMMOB,
Tpaleuuil, KpyroB U CEKTOpOB;

* BBIYUCIISITh JUIMHY OKPYKHOCTHU, JIUHY JYTH OKPYKHOCTH;

* BBIYUCIATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (UTYp U WX YIJIbI, UCHONB3YS (DOPMYIIBI
JUTMHBI OKPYXHOCTH U JUTMHBI IYTH OKPY>KHOCTH, POPMYJIBI TUIOIIanaeH Guryp;

* pemarh 3a/1a4yu Ha JI0Ka3aTeJbCTBO C UCMOJIb30BaHUEM (DOPMYIT JJIMHBI OKPYKHOCTU U
JUTMHBI IyTH OKPY>KHOCTH, (popMyi miomianent Guryp;

* pelaTth NPaKTUYECKHUE 3a]1a4M, CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEIMYHH
(MCcTIOB3YS MPU HEOOXOUMOCTH CIIPABOYHUKH M TEXHUUYECKUE CPE/ICTBA).

Buinycknuk nonyuum 603mo4CHOCIb HAVYUMbCAL:

* GLIYUCTAMb NAOWAOU PUSYP, COCMABIEHHbIX U3 08YX Uau Oojee Npsamoy2oJbHUKOS,
Napanienrocpammos, mpey20ibHuKos, Kpy2a u ceKmopa,

* BLIYUCTAMb NAOWAOU MHO20Y20TbHUKOB, UCHONb3YSA OMHOWEHUS PABHOBEIUKOCMU U
DPABHOCOCMABNEHHOCTU

* NPUMEHAMb aleeOpaudecKull U mpuecoHOMempuyecKull annapam u uoeu 08UNCeHUs npu
peulenuu 3a0ay Ha 8blyUcCIeHue NIowaoel MHO20Y20IbHUKOS.

Koopounamui

Buinycknuk nayuumcs:

* BBIUMCIATH JJIMHY OTpE3Ka IO KOOpJIWHATaM €ro KOHIOB; BBIYUCIATH KOOPAUHATHI
CepeanHbI OTPE3KA;

* CIO0JIb30BaTh KOOPAMHATHBINA METOJ JJIsl U3YUYEHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.
Buinycknuk nonyuum 603moscHocmy:

* 0671a0emb  KOOPOUHAMHBLIM ~ MemoOOM  peuleHus 3a0ay Ha  GblYUCTeHUs U
00Ka3amenbCcmeda;

* npuobpecmu Onvlm UCNONb308AHUS KOMNBIOMEPHLIX NPOSPAMM OJIsl AHAIU3A YACTHBIX
cyuaes 63auUMHO20 PACNOJIOACEHUSL OKPYIHCHOCMEU U NPAMbIX,

* npuobpecmu OnvIM BbLINOJIHEHUS NPOeKmos Ha memy «lIpumeHnenue KOOPOUHAMHO2O
Memooa npu peuenuu 3a0a4 Ha 8bIYUCTIEHUS U 00KA3AMENbCMEAy.

B moay.Je «Aaredpa» oTpabdaThIBAIOTCA HaBBIKU pelieHns
anrebpanuecknx 3agannii 1 yactu KUM OI'D. D10 3amanus ¢ BHIOOPOM OJHOTO OTBETA
W3 YEThIpEX NPEIJIOKEHHBIX BAapUAHTOB, C KPAaTKMM OTBETOM M HAa COOTHECEHHUE, C
3aMuChI0 pemieHns. B aTom G0ke mpoBepsieTcsi BIaJCHHE OCHOBHBIMH aJITOPHUTMaMH,
3HAHUE W T[IOHMMaHUE KJIOYEBBIX DJIIEMEHTOB COJEepkaHud (MaTeMaTHYECKHX
MOHSATUNA, WX CBOICTB, MPUEMOB pEUICHUS 3aJay M Mp.), YMEHUE IOJIb30BATHCS
MAaTEMaTHYECKOW 3alMChI0, IPUMEHATh 3HAHMS K PEIIEHUI0 MAaTEMaTUYECKUX 3a7ay, He
CBOJAIIMECS K NPAMOMY NPUMEHEHUIO anroputMma. [IpakTHKO-OpHEHTHPOBAHHBIE
3aJJaHUsl IOJYEPKUBAIOT BaXKHOCTh OCBOEHHS TAKUX MAaTEMAaTUYECKUX KOMIIETEHIINM, KaK
YMEHUE MPUMEHSTh 3a/JaHUs B MPAKTUYECKOM KU3HU U B CMEXKHBIX 00JIACTSIX.




3ajaHus 2 4YacTW HampaBi€Hbl Ha NPOBEPKY BIAJICHUS MAaTEpPUAIIOM Ha
MOBBILLIEHHOM ypoBHe. VX HasHauenwe — auddepeHurnpoBaTh XOPOILIO YCIEBAIOLIUX
IIKOJIBHUKOB MO YPOBHSAM IOATOTOBKH, BBISIBUTH HAmOOJE€e MOArOTOBICHHYIO YacTb
BBIITYCKHUKOB, COCTaBJISIOLIYI0 TOTEHIIMAIbHBIA KOHTUHIEHT NPOQUIBHBIX KJIaCCOB. JTH
YacTU COAEp>KaT 3aJaHUs MOBBIILICHHOTO YPOBHS CJIOKHOCTH, KOTOpPHIE HAIPaBJIEHbI Ha
IIPOBEPKY TAKUX KAYECTB MATEMATUYECKOW MOATOTOBKH BBIITYCKHUKOB, KaK:
¢ YBEPEHHOE BJaJ€HUE (POPMaJIBLHO-OMEPATUBHBIM AJIre€OPanyeCcKUM armapaToMm;
e YMEHHE  PEIIUTh  IUIAHUMETPUYECKYHO  3aJady, [PUMEHSAA  pas3JInYHbIE
TEOPETUYECKNE 3HAHUS Kypca FT€OMETPUN;
¢ yMEHHE pELIUTh KOMIUIEKCHYIO 3ajJady, BKJIIOYAIOLIYI0 B ce0s 3HaHUS U3
Pa3HBIX TEM KypcCa;
» YMEHHE MAaTEMATHYECKHA TPAMOTHO U SICHO 3allMCaTh PEUICHUE, MPUBOJS MIPU 3TOM
HEO0OXO0IMMBbIE TIOSICHEHHSI 1 00OCHOBAHMS;
o BJIQJICHUE IIUPOKUM CIIEKTPOM IMPUEMOB M CIIOCOOOB pacCy KICHUI.

Moayasb «I'eoMmeTpus»» coaepkuT reomerpuueckue 3agaun 1 yvactu KUM OI'D. B
TOM OJIOKE TMOBTOPSIIOTCS OCHOBHBIE T'€OMETPUYECKUE CBEACHMS, U OTpabdaThIBaeTCs
HAaBBIK PEILICHUS] TEOMETPUUYECKUX 3a]1ay.
3ajaHusl 4YacTW 2 HANpaBJIEHbl Ha MPOBEPKY YMEHHUS pELIaTh IUIAHUMETPUUYECKYIO
3aJady, NPUMEHSS pa3JIMYHbIE TEOPETUYECKHE 3HAHUS Kypca TE€OMETPUM; YMEHHUS
MAaT€MAaTHYE€CKM T[PaMOTHO M SICHO 3alHChIBaTh pEUIEHHWE, NPHUBOAS TIpPU ITOM
HEOOXOIMMbIE TOSICHEHUSI U OOOCHOBAHUS; BJIAJICHUE IIMPOKUM CIIEKTPOM IMPUEMOB U
CIOCO0O0B pacCykJI€HUH.

Anzebpauueckue 3a0anusn 6a306020 ypoesH:i.

BBenenne: 1nenb W colep)KaHUWE DIIEKTUBHOTO Kypca, (OpMBI  KOHTPOJIS.

OObIKHOBEHHBIE U JecATUYHbIe apoOu. CranmapTHbId Buj uucia. OKpyriieHHe W
CpaBHEHHE u4Hcell. DyKBEHHbIE BBIPAKECHUS. OO6sacTp JOMYCTUMBIX 3HAYCHUI.
®opmynel.  CreneHp ¢ LedbIM  TOKazateiaeM. Muorouwiensl. [IpeoOpa3zoBanue
BbIpa)KEeHUU. Pa3nojkeHne MHOTOWICHOB Ha MHOXHUTENH. AjreOpandeckue apooOH.
Cokpamenne anredpanmdeckux apooOei. IIpeoOpazoBanus parmoHaIbHBIX BBIPAKESHHM.
KBagpatheie kopHu. JIuHelHble W KBajapaTHble ypaBHeHHs. CHCTEMBbl ypaBHEHHI.
HepaBencrBa ¢ 0IHOM TEPEMEHHOM W CUCTEMBlI HEPABCHCTB. PelieHune KBaJpaTHBIX
HepaBeHCTB. [locnenoBaTenbHOCTH U mporpeccun. PekyppeHtHble (opmymbl. 3amau,
pelIaemMple ¢ MOMOIIBIO TPOIPECCUN.
Uucna Ha koopauHaTHOU npsiMou. [IpencraBieHne pemeHnii HEpaBEHCTB U UX CUCTEM Ha
KoopauHaTHON mpsamon. DyHknuu u Tpaduku. OCOOEHHOCTH pACIIONIOKEHUS B
KOOPJIMHATHOM TIOCKOCTH Tpa)uKOB HEKOTOPHIX (DYHKIMI B 3aBUCHMOCTH OT 3HAYCHUS
napamMeTpoB, BXOASIMMX B (PopMyInbl. 3aBUCUMOCTh MEXIY BeIMYHMHAMH. [IpOIEHTHI.
CocraBiieHe MaTeMaTUYECKOW MOJENH IO YCIOBHUIO 3ajauyd. TeKCTOBbIE 3aJauyd Ha
MpakTU4YeCKuid pacyeT. UteHne rpadMKoB W auarpaMm. DJIEMEHTHI KOMOWHATOPHUKH,
CTAaTUCTUKHU U TEOPUU BEPOSITHOCTEN. BhIpaxeHue BeIMUnHbI U3 GOPMYJIBIL.

T'eomempuueckue 3a0auu 06a306020 ypoeH:.

TpeyroibHUKH, YETBIPEXYTOJIbHUKU. PaBEeHCTBO TPEyroiabHUKOB, mnogodue. Popmylibl
mwromanu. IIponmopuuoHanbHele  OTpe3Ku. OKPYKHOCTU. YIUIbl: BIHCAaHHBIE W
LEHTPAJIbHBIE.



[IpeobpazoBanus

cucteMmbl. HccnenoBaHue QyHKIMM UM TMOCTPOCHUE Tpaduka.

3a0anus noevlUeHH020 YPOBHA C102iCHOCHU.

anreOpanyecknux BBIPAKEHUH. YpaBHEHUs, HEPABEHCTBA,
Kycouno-3a1annbie

¢ynkuuu. [loctpoenue rpagukoB ¢ MoaysieM. 3aaadd Ha JBMXKEHHE. 3a/1auyd Ha CMECH,
cruiaBbl. CI05KHBIE TIPOLIEHTHI. 3a/1aud HA COBMECTHYIO paOoTy. 3aaHus C MapaMeTPOM:
UCcle0BaHue rpauKOB (PYHKIUH, pElIeHHEe YPAaBHEHU M HEPABEHCTB C MapaMETPOM.

3HaKu KOpHEW KBAJAPATHOTO TpeXwIeHa.

Pacnonoxenue KopHeH KBaJapaTHOTO

TpexuieHa. [lapameTpsl a, b, ¢ U KOpHM KBaJpaTHOrO TpexwieHa. | eoMerpuueckue

3a/1auu.
Y4eOHO-TeMaTHYECKOE IIJIAHUPOBAHUE
Ne dakTHuec [Tpumeu
- [To nmany . Tema 3ansTHS e
AJireOpanydeckue 3aaHusi 0a30BOro ypoBH#
Bvtuucnenus (2 uaca)
1 OOGBIKHOBEHHBIC U JICCITUYHBIC IPOOH.
2 CranmapTHBIY BUJI YKCTIA.
Ypasenenusn u nepasencmea (2 uaca)
3 JluneliHble U KBaJpaTHbIC HEPABEHCTRA.
4 CucTemMbl HEPABEHCTB.
Koopounammnas npamas. I'paghuku (2 uaca)
5 Yucia Ha koopauHaTHOU npsimoit. [Ipeacrasienue
pelIeHnii HEpaBeHCTB U UX CUCTEM Ha
KOOPJIMHATHOM MPSIMOM.
6 I'paduku GyHKIMI 1 MX CBOMCTBA.
Anzedbpauueckue gviparxcenusn(2 uaca)
7 Mmuorounensl. Anrebpanueckue npoodu. CTeneHu.
8 JlomycTuMbie 3HaUYCHUS IEPEMEHHOM.
I'pagpurku u ouazpammot. Texkcmoewie 3a0auu (2 uaca)
9 Yrenue rpadiKoOB U THAarPaMM.
10 TexkcToBbIC 3a7a4M HA MPAKTUYCCKUM pacyeT.
Ilocneoosamenvrnocmu. Teopus eepoamuocmeii (2 uaca)
11 Hucnosele nocienosarenbHoCT. [Iporpeccun.
12 DOnemMeHThl KOMOWHATOPUKU U TEOPUHU
BEPOSTHOCTEMN.
I'eomeTpuueckue 3a1aun 0230B0ro YpoBHH
Haxoocoenue anemenmos 2eomempuueckux guzyp (1 u.)
13 TpeyronbHuk. YeTbipexyroabHUK. OKpYKHOCTb.
Inowaou ¢uzyp (1 uaca)
14 YerpipexyronbHuku. TpeyronpHukn. OKpyKHOCTb
U KpYT.

Buioop eepuvix ymeeporcoenuii (1 uaca)




Ne dakTHuuec ITpumeu

SAHSIT ITo nnany . Tema 3ansaTus e
15 TpeHupOoBOYHBIE 3aaHUS.
Peanvnas mamemamuxa (2 uaca)
16-17 CTpouM TeIUUILY

Yyactok KBaptupa

Jluctel Oymaru Ileus nis Ganu

Ycenyru oneparopa cBs3u [man MecTHOCTH

HIune! [onuc «Ocaro» 30HTUK

Jluteparypa

1. N.B. Sfmenko, C.A.lllectakoB. Coopuux OI'D 2022: « Tunosbie TeCTOBbIE
3aganus» ot pazpadorunkoB OUIN. Uza. «Ox3amen», M.2022;

2. OtkpsiThiit 6ank 3ananuiit ®UIH;

3. [Toco6us mkonbHBIE 1O MoAr0oTOBKE K OI'D no anredpe u reoMeTpuu.

Caiitel 1 noaroroBka k OI' m EI'D mo Mmaremaruke

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust

http://alexlarin.net - pa3nuaHbIe MaTEpHUAIBI IJIs TOATOTOBKH

http://www.egetrener.ru - Buieoypoku

http://www.mathege.ru - oTKpbITBIN OaHK 33 aHMI

http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf - [Tonroroska x C3
http://alexlarin.net/ege/2010/C4agk.pdf - ITogroroska xk C4
http://alexlarin.net/eqe/2010/c1c3sta.pdf - 3amanus C1, C3
http://vkontakte.ru/app1841458 - npunoxxenne BKonTakre - oTpabotka yactu B
http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek - MaremaTtuueckoe cooOIIECTBO.
http://www.mathnet.spb.ru/texts.htm meroaudeckne MmaTepraibl.

Jlureparypa

4, N.B. Smenxo, C.A.lllectakoB. Coopauk OI'D 2025: « TUNIOBBIE TECTOBBIC
3agaHus» ot pazpadborunkos OUIIN. U3a. «ernony», M.2025;

5. OTtkprIThIN Oank 3aganuit OUIIH;

6. [Toco6bus mkonpHbIE IO moAroToBke kK OI'D 1o anredpe u reomeTpumn.
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