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[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.

OnextuBHbIA  Kypc  «CJIOsKHbIe  BONPOCHI ~ MaTeMaTHKW»  IO3BOJUT
CUCTEMATU3UPOBaTh W YIUIYOUTh 3HAHMS Yy4YallMXCsl MO PA3TMYHBIM pasliesaM Kypca
MaTEeMaTUKAd OCHOBHOW wIKOJibl (apudmeruke, anredpe, CTaTUCTUKE U TEOPUU
BEPOATHOCTEH, TeoMeTpun). B 1aHHOM Kypce Takke paccMaTpuBarOTCs HECTaHIApTHbHIE
3aJlaHus, BBIXOASIINE 32 PaMKH IIKOJIBHOU Mporpammsl (rpad@uku ¢ MOAYJIEM, KyCOYHO-
3a/laHHble (DYHKIMH, pellleHne HECTAaHAAPTHBIX YPaBHEHUI M HEPABEHCTB U JIp.). 3HAHUE
ATOrO0 Marepuaia U YMEHHUE €ro MPUMEHATh B MPAKTUYECKON AESITeNIbHOCTH MO3BOIUT
IIKOJIbHUKAM PelIaTh pa3Ho00pa3Hble 3a/1aui Pa3IMYHON CI0KHOCTH U TOJTOTOBUTHCS K
YCHEIIHOM cave K3amMeHa B HOBOU (popMe UTOrOBOM aTTECTaIlUM.

Kaxxnoe 3ansitTMe, a Takke BCE OHM B IIE€JOM HaIpaBjieHbl HA TO, YTOOBI Pa3BUTh
MHTEpPEC HIKOJIBLHUKOB K MPEIMETy, MO3HAKOMHUTh MUX C HOBBIMHU HMJIEIMH U METOJaMH,
pacHIMpUTh MPEACTaBICHHE 00 M3y4aeMOM B OCHOBHOM Kypce Marepuaie, a IJIaBHOE,
pPaccMOTpeTh MHTEPECHBIE 3a/1a4u.

Bech kypc MareMaTUKu CTPOUTCA HA PEHICHUH PAa3IUYHbIX MO CTENEHU BaXKHOCTU U
TPYAHOCTHU 3a/1a4.

Lenab 3JeKTUBHOIO Kypca: CUCTEMaTH3alusi 3HAaHUW U CHOCOOOB JAESTEIHHOCTH
yyaliuxcs Mo MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKA oOydaroruxcs 9
KJlacca K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe.

OcHOBHBIE LeJIM Kypca

e JIMAarHOCTHKA MPOOJIEMHBIX 30H;

o 3¢ (deKTUBHOE BBICTPAUBAHNE CUCTEMATHUYECKOTO TTIOBTOPCHHS;

e TIOMOYb MPUOOPECTH OTBIT PEIICHU PA3HOOOPA3HOTO Kilacca 3a/1a4 Kypca, B

TOM YHCJIe, TPEOYIOMMX MOUCKA TyTe U cocOO0B PEIIeHHsI, TPAMOTHOTO
U3JI0KEHUST CBOMX MBIcel B popmare padot OI'D.
« ycrnemHo npoiitu ' A o maTtemaruke.

3anaum 3JIeKTHBHOI0 Kypca:

3aKpenuTh OCHOBHbIE TEOPETUUYECKUE TIOHSITHUS U ONPEACIICHUS 10 OCHOBHBIM
M3y4aeMbIM pa3jienam;

Otpabotatb OCHOBHBbIE THUIBI 3a1ady u3ydaemblx TUNOB KM OI'D «PeanbHas
MareMaThka», «Anredpa» u «I'eoMeTpus» U UX alTOPUTM PEIICHUS;

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

CIIOCOOCTBOBATh MHTEJUICKTYaJIbHOMY PAa3BUTHIO ydalIuxcs, (GOPMHUPOBAHUIO KAYECTB
MBIIIUICHUS, XapaKTEPHBIX [JIi MAaTeMaTUYECKOW JIESITEIbHOCTH U HEOOXOJMMBIX
YYCHHUKY 115 ycnemnou caauu OI'D, mist o01ieit corranbHOM OpUeHTALINH;



AKIIEHTUpPOBAaTh BHUMAHHUE Y4YAIIMXCS HAa €IUHBIX TPeOOBaHMUSIX K MpaBHIaM
oopMJIEHUS pPa3IUYHBIX BUIOB 3aJaHUi, BKIIOYAEMBIX B HUTOTOBYIO aTTECTALMIO 3a
KypC OCHOBHOM ILIKOJIBI.

CrocoOCTBOBAaTh CO3[IaHUIO YCIIOBUWA OCMBICIEHHOCTH YY€HHs, BKIIOUYEHHUS B HErO
00yyJaroierocsi Ha ypoBHE HE TOJIbKO MHTEIIJIEKTYalbHOW, HO JIMYHOCTHOU U COLIMAIbHOM
AKTUBHOCTH C IPUMEHEHHUEM TEX WJIU UHBIX METOJIOB 00YUYEHUS.

Ilnanupyembie 00pa3oBaTe/bHbIC pe3yJbTaThl:

[IpeameTHbIE pe3yabTATHI:

dopMUpOBaHUE HABBIKOB IMOMCKA MATEMaTHYECKOTO METOJa, ajJropuTMa MU TOHCKa
peneHus 3a1a4u B CTpyKType 3anad OI'O;

dopMHUpoBaHUE HABBIKA PEILICHUS OMPEICICHHBIX TUIIOB 3a/1a4 B CTpYKType 3aaau OI'D;
yMeTh paborath ¢ TabiMIlAMU, CO CXE€MaMH, C TEKCTOBBIMH JIaHHBIMH; YMETh
npeoOpa3oBbIBaTh 3HAKK M CHMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSEMBIX METOJAX JJIst
penieHust 00pa3oBaTENbHbBIX 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, MPOU3BOJUTH CMBICIIOBOE CXKATHE
MaTEMaTUYEeCKUX (PAaKTOB, COBOKYMHOCTH METOJOB M CIOCOOOB pEUICHUs; yMETb
NPEJICTABIISATh B CJIOBECHOU (hOpME, UCTIONB3YSl CXEMbl U Pa3IMuHble TaOIMIIbl, TpaduKu
U JUarpaMMbl, KapThl TIOHSATUN U KJIACTEPhl, OCHOBHBIC MJICH W TUIAH PEIICHUS TOW WU
MHOM MaTeMaTH4eCcKOU 3a/1auu;

MeranpenMeTHbIe pe3yIbTaThl 00yueHUs

PeryasstuBubie Y'Y /1

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

dbopMynHpoBaTh COOCTBEHHBIE BEPCHHM WU TMPUMEHATH YK€ HU3BECTHBIE (OPMBI U
METOJIbI PEIIEHUsT MaTeMaTHYeCKol mpoOsieMbl, (HOPMYIUPOBATH MPEANONIOKEHUS U
CTPOUTH THIIOTE3bl OTHOCUTEIHHO PACCMAaTPUBAEMOTO OOBEKTa U MPEABOCXHUIIATH
pe3yIbTaThl CBOEH yUeOHO-TT03HABATEIIBHOM JICSITEIIHPHOCTH;

ONpENEeNATh MNYTH JOCTHKEHHUS UEeJed M B3BEIIMBATh BO3MOYKHOCTU pa3pelICHUS
OTIpEJICTICHHBIX Y4eOHO-TI0O3HABATENbHBIX 3a/lad B COOTBETCTBHHM C OIPEIACICHHBIMU
KPUTEPUSMHU U 3a]1a4aMHU;

BBICTpauBaTh COOCTBEHHOE OOpa30BaATENbHOE TMOIIPOCTPAHCTBO IS pa3perieHus
ONPENICICHHOr0 Kpyra 3ajJiay, ONpeesiTh U HAaXOIUTh YCIOBUA ISl pealiu3aluu uaeu u
IJIAaHOB (CaMOOOyUYEHHE);

CaMOCTOSTEIILHO BBIOMPATh CPer MPEANIOKEHHBIX pecypcoB Hanbosee d(pPpeKkTuBHBIC U
3Ha4YMMbIE MpU pabOTe C ONPEIETICHHON MAaTEMAaTUHIECKOW MOJIETIBIO;

YMETh COCTaBJIATh IUIAH pa3peuieHusl OMNPENEICHHOrO0 Kpyra 3ajad, HCIOIb3ys
pa3lIUYHbBIE CXEMBI, PECYpPChl MOCTPOEHUS AUArpaMM, MEHTAJbHBIX KapT, MO3BOJISIOIINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBIA aHAJIN3 3a/1a4H;

yMETh IJIAHUPOBAaTh CBOMl 00pa3oBaTENbHBIN MaplIpyT, KOPPEKTUPOBATH U BHOCHUTh
ONpEIeJICHHbIE U3MEHEHHUs, KaUeCTBEHHO BJIUAIONIME HA KOHEYHBINM MPOAYKT y4eOHO-
MMO3HABATEIbHOM JEATEIbHOCTH;

YMEHHUE KaueCTBEHHO COOTHOCHUTH CBOM JIEUCTBUSI C MPEIBKYIIAEMbIM UTOTOM y4eOHO-
MMO3HABATEIBLHON JEATEIbHOCTH TMOCPEICTBOM KOHTPOJS W IUIAHUPOBAHUS Y4EOHOTO
mpoiecca B COOTBETCTBHUM C H3MEHSIOIIUMUCS CHUTYallMSIMU U [PUMEHSIEMbIMU



cpeacTBaMu U ¢GopMaMU OpTraHU3alMU COTPYJHUYECTBA, a TaKXKe WHAUBUIYyATbHOMN
paboThHI HA YPOKE;

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

ITo3naBareabHbie YY ]|

YMEHHE OMPEIEIATh OCHOBOIOJIATAIOIIEE MTOHITUE U TPOU3BOJUTH JOTUKO-CTPYKTYPHBIN
aHaJu3, ONpPEIENATh OCHOBHBIE IPU3HAKH M CBOMCTBA C MOMOIIBIO COOTBETCTBYIOLIUX
CPEACTB U UHCTPYMEHTOB;

yMEHUE TMPOBOAUTH KiacCUPUKAIMIO OOBEKTOB Ha OCHOBE KpPUTEPHUEB, BBIICIISITH
OCHOBHO€ Ha ()OHE BTOPOCTEIICHHBIX JTAHHBIX;

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

YMEHHE CTPOUTH JIOTUUECKUE PACCYKACHUSI HA OCHOBE CUCTEMHBIX CPABHEHU OCHOBHBIX
KOMIIOHEHTOB HM3Y4Ya€MOr0 MAaTE€MAaTHUYECKOro pasfena WM MOJEIU, MOHATHS WU
KJIACCOB, BBIJIEIISAS] ONPECTICHHbBIE CYIIECTBEHHBIE TPU3HAKHU U KPUTEPUU;

YMEHHE BBISIBIIAATD, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTB, JIOTUYHOCTD
COOTBETCTBYIOIIUX LEMOYEK PACCYXKJACHUM NpH padOTe ¢ MATEeMATHUYECKUMU 3a/1auaMH,
YMETh MOAPOOHO M CXATO MPEACTABIATH JETAIM3AIMI0 OCHOBHBIX KOMIIOHEHTOB MpHU
JI0KA3aTeJIbCTBE MOHSATUN U COOTHOIIEHW HA MATEMATUUYECKOM SI3BIKE;

YMEHHE OpPraHU30BbIBATH MOUCK UM BBIABISATH NPUYUMHBI BO3HUKAIONIUX IPOIECCOB,
SBJICHUH, HamOoJsiee BEpOsSTHbIE (AKTOPBI, MO KOTOPHIM MaTeMaTUYECKUE MOJCIHU U
OOBEKTHl BeAyT ceOsi MO OINpEeACICHHBIM JIOTHUYECKHUM 3aKOHaM, YMETh MPUBOIUTH
IPUYMHHO-CJIEICTBEHHBIN aHAIN3 MOHATHUH, CYyKI€HU 1 MaTEMaTUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJENb MpPH 3aJaHHOM YCJIOBHH, oOOJafaroiei
ONpECNICHHBIMA  XapaKTepUCTUKaMU  OOBEKTa TMpPU  HAIWYUU  ONpPENETECHHBIX
KOMITIOHEHTOB (POPMUPYIOIIETOCS MIPEANOIaraeMoro MoHsATUS WK SIBJICHUS;

yMEHUE MEPEBOIUTh  TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO ~ COCTaBJISIOIIYIO
MaTEMaTUYECKOM 3aJadyd Ha S3bIK Tpaduueckoro OTOOPaKEHHUS - COCTaABICHUS
MaTEMATUYECKOU MOJIEIIH, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XaPAaKTEPUCTUKMU;
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 ¢ MPOOJIEMHON CUTYyallMeH, OCYIIECTBISITE 00Pa30BaTEIbHBINA TIPOIIECC
MOCPEJICTBOM TOMCKA METOJIOB M CIIOCOOOB pa3pelieHus 3aadu, OMPEesaTh TPAHUIIBI
CBOETO 00pa30BaTEILHOTO MPOCTPAHCTBA;

YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIATH IVIABHOE YCIOBUE 3aJa4M U YCTAHABIMBATh
COOTHOIIICHHUE PACCMATPUBAEMBIX 00BEKTOB;

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

yMeHHEe paboTaTh B KOMaHiE, (HOPMUPOBAHWE HABHIKOB COTPYIHHUYECTBA M Y4eOHOTO
B3aMMOJICUCTBYS B YCIOBUSX KOMaHIHOU UTPHI WIIH HHOU (DOPMBI B3aUMOICHCTBHS;
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 BBISIBIICHHS CUTYyAIUU yCcIieXxa B PEIICHUU TOM WM MHOW MaTeMaTHUUeCKOM 3a/1auu;
YMEHUE TIOJIb30BAaThCSl MaTEMAaTHUUYECKUMM TEPMUHAMHM JUIsl  pelleHus y4eOHOo-
MO3HABATEIBHBIX 3aJ1a4, a TAKKE CTPOUTH COOTBETCTBYIOIIUE PEUEBhIC BHICKA3bIBAHUS Ha
MaTeMaTU4YECKOM SI3bIKE JIJIsl BHICTpAauBaHUsI MaTEMaTUUECKOW MOJIEIIH;

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, SIBISECTCS CPEJICTBOM OOyUCHHS U
CPEICTBOM Pa3BUTHSI MHTECIUICKTYyIbHBIX KAaU€CTB JIUYHOCTU ydamuxcs. st ygammxcs,
KOTOpbIE MOKa HE MPOSIBJISIOT 3aMETHOTO POCTa B IJIJaHE MATEMaTUYECKOTO YCBOCHHS
OCHOBHOTO COJICP>KaHMS U3Yy4aeMOI'o MPEeIMETa, T 3aHSATUS MOMOTYT CTaTh TOJTYKOM B
Pa3BUTHUH MHTEpPECa K MPEIMETY U CIOCOOCTBYIOT MOJIOKUTEIbHOW TEHICHIIUU B TUIaHE
MOJATOTOBKH K OCHOBHOMY T'OCYJaPCTBEHHOMY dK3aMEHY 10 MaTeMaTHKE.

PesyabTaT o0OyuyeHusi: (GopMHpOBaHME YMEHUM M HABBIKOB PEIICHUS OCHOBHBIX
TUTIOBBIX 3aJ1ad OCHOBHOT'O TOCYAapCTBEHHOI'O 5JK3aMeHa [0 MaTeMaTHUKe, YMEHUE
IPUMEHATh TIOJIydYEHHBIE 3HAHWUS HAa TPaKTUKE, B TOM UYHCIE IUIAHUPOBATH U
IPOEKTUPOBATH CBOIO JEATEIBLHOCTh C YIE€TOM KOHKPETHBIX KU3HEHHBIX CUTYAIIH.

OCHOBHOE COJIEP/KAHHUE
Apudpmernka
Harypaabhblie unciaa. CreneHb ¢ HATypadbHBIM MTOKA3aTEIEM.

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: TEPEMECTUTEIBHBIM,
COYETATEIIbHBIN, PACTIPEACTUTEIIbHBIM.

HeiictBuTesbHble 4ucaa. KsagparHbii kopeHb u3 4ucjaa. KopeHb TpeThen
creneHu. [lonamue o kopHe n-ou cmeneHu u3 4ucia. JIeNCTBUTEIIBHBIC YHCIA Kak
OeCKOHEYHBIC JICCSITUYHbBIC TpoOH. CpaBHeHue JICUCTBUTEIILHBIX quced,
apuMeTHICCKUe JCHCTBUA HAJ HHUMH. OTalbl PAa3BUTHS TPEICTABICHUNH O 4YHCIIC.
N3mepenus, nmpuOImKeHus, oleHKH. Pa3Mepbl 00BEKTOB OKpY’Karomero Hac mupa (oT
AJIEMEHTApHBIX YacTUIl 10 BceneHHoit), TIUTEeNbHOCTh MPOIIECCOB B OKPYIKAIOIIEM HaC
mupe. I[IpeacraBieHne 3aBHCHMOCTH MEXIy BeIHMUYMHAMU B BHje (popmyn. Beimenenwue
MHOUTEJISI — CTENICHU AECATH B 3aIlMCH YHCJa.

Auare0pa



AnreOpanueckue ApoOu. ApudmeTHYecKHe ofepaluud HajJ — adreOpanyecKuMu
npo0siMu. bykBeHHbIE BBIpaKE€HUS (BBIPAXKEHHS C NMEpeMEHHBbIMH). UHCIOBOE 3HAYEHUE
OYKBEHHOro BbIpakeHHs. JlomycTuMble 3Ha4Y€HHUs NEPEMEHHBIX, BXOASAIMIMX B
anreOpanueckue BbIpakeHHsd. [lojcTaHOBKa BBIpAXEHUH BMECTO MNEPEMEHHBIX.
PaBeHcTBO  OyKBEHHBIX BbIpaK€HHWA. TOXKIECTBO, JOKA3aTEIbCTBO  TOXKJIECTB.
[IpeoOpazoBaHus BEIpaKCHUH.

CBoiicTBa cTelEHEW ¢ IeabIM Moka3zareneM. MHorouwieHbl. CloXeHue, BbIYUTAHHE,
YMHOKEHUE MHOTOWIEHOB. DOpMyINbl COKpPAIEHHOTO YMHOKEHUS: KBaJgpaT CyMMBbI U
KBaJpaT pa3HOCTHU, KyO cymMmbl U KyO paszHocTH. Popmyna pa3HOCTU KBaJpaToB,
dbopmyna cymMMbl KyOOB M pa3HOCTH KyOoB. Pa3jokeHre MHOrowwieHa Ha MHOXXHUTEIH.
KBagpaTHplii TpexwieH. BplieneHHe MOJHOTO KBaApaTra B KBaJIpaTHOM TpPEXUJICHE.
Teopema Buera. Pa3noxeHne KBaJApaTHOrO TpPEXWICHA HAa JIMHEHMHBIE MHOXKHUTEIIH.
MHorousneHsl ¢ 01HOU nepeMeHHou. Crenenb MHOrowieHa. KopeHp MHOTrousieHa.

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

YpaBHEHUsST U HEPABEHCTBA. YPAaBHEHHE C OJHOW IepeMeHHOM. KOopeHb ypaBHEHWS.
Jluneitnoe ypaBHenue. KBanapaTHoe ypaBHeHue: ¢GopMmyia KOpHEH KBaJpaTHOIO
ypaBHEHUs, PemeHue panuoHalbHBIX ypaBHeHHWU. IIpuMmepsl pelieHus ypaBHEHHMU
BBICIIIMX CTETICHEMN; METO/IbI 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIIH.

VYpaBHEeHHE C JBYMs INEPEMEHHBIMU; PEIICHUE YPABHEHUS C JABYMS IEPEMEHHBIMH.
Cucrema ypaBHEHHUI; pemeHue cucteMmbl. Cucrema JByX JIMHENHBIX YPABHEHUN C IBYMSI
NEPEeMEHHBIMU; PEIlIEHUE MOJACTAHOBKON U anreOpanvyeckuM CI0KEHHEM. YpaBHEHHE C
HECKOJIbKUMU TepeMeHHbIMU. [IpuMepbl pelieHus HEeIMHEHMHBIX cucteM. [Ipumepsl
peuIeHns ypaBHEHU B LEbIX YHCIAX.

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

UucnoBble HEPaBEHCTBA U MX CBOMCTBA. JloKa3aTeNbCTBO YMCIOBBIX U alreOpanvecKux
HEPaBEHCTB.

YucaoBble nocjienoBarebHocTH. [loHaTHE MOCIenoBaTeIbHOCTH. ApudMeTHIecKas u
reoMmerpudeckass mporpeccur. Dopmynbl  oOmiero wieHa apudMEeTHYECKOW U
T€OMETPUYECKON MPOTPECCUil, CYMMBI MEPBBIX HECKOJBKUX WICHOB apu(METUUECKON U
r€OMETPUYECKOM MPOrPECCHI.

Yucaosbie pynkuun. [lonstue dynkuun. O6nacts onpeneneHus QyHkiuu. CrocoOb!
3ananus pyHkuuu. ['paduk GyHkuum, Bo3pactanue u yoObiBanue GyHKINH, HAUOOJbIIIEE
¥ HaWMEHbIEe 3HAYCHUS (PYHKIUHU, HYyIU (QPYHKIUH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA.
Urenne rpadukoB HyHKITHIA.

DyYHKINY, OMHUCHIBAONINE NPSIMYIO U 00paTHYIO MPOTIOPIIMOHAIBHYIO 3aBHCHMOCTH, UX
rpaduku. Jlunehinas ¢QyHkusa, ee rpaduK, TreOMETPUUECKHA CMBICT KO3 (HUIIUESHTOB.
['mmep6ona. Kagpatnunas dyskmus, ee rpaduk, mapadona. KoopauHaThl BEepUTUHBI
napaboibl, ocb cuMMeTpuu. Cmenennvle QYHKYuUU ¢ HAMYPATbHLIM NOKA3amenem, ux
epaghuku. I'padukn  (QyHKIUN: KOpEeHb KBAAPATHBIA, KOPEHb KYOMYECKUM, MOMAYJIb.
Ucnonw3oBanue rpadukoB GyHKIUHN ISl peIICHUS] YpaBHEHUN U CUCTEM.



[Ipumepsl rpaduyecKux 3aBUCUMOCTEN, OTPAXKAIOIINX peajibHbIE MPOLIECCHl: KoneOaHue,
MOKA3aTeNbHbII POCT; YUCa08ble DYHKYUU, ONUCHIBAIOWUE IMU NPOYECCHI.
[lapannenbHbld  mEepeHOC  IpaUKOB  BIOJNb OCEH  KOOPAMHAT U CUMMEMPUs]
OMHOCUMENbHO Ocell.
Koopannatel. U300paxxeHue yucen ToukaMyu KOOPJAMHATHOM mpsiMol. I'eoMeTpuueckuit
CMBIC MOAYJSA 4ucia. YHCIOBBIE MPOMEXKYTKU: HHTEPBAN, OTPE30K, Jyd. Popmyna
PACCMOAHUSA MeHCOY MOUKAMU KOOPOUHAMHOU NPSAMOLUL.
JlekapToBbl KOOpAMHATHI Ha IJIOCKOCTH; KOOpJAMHATHI TOUkd. KoopauHatel cepearHbl
otpeska. Dopmyna pacCTOAHUA MEXKAY ABYMS TOUKAMU IJIOCKOCTU. Y paBHEHHUE MPSIMOM,
yriaoBoH KOA(Q@PUIMEHT TMpPsSMON, YCIOBUE MapaJICIBHOCTH TMPSMBIX. Y paBHEHUE
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 reoMeTpuW. 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. Octpble U Tymnble yribl. BepTUKanbHbIE U CMEXKHBIE
yribl. buccekTpuca yria u ee CBOMCTBa.
[MapannensHble U nepecekarouiuecs: npsMoie. [lepneHANKYIIpHOCTh MpsAMBIX. Teopembl
0 TMapaieJbHOCTH U NEPHEHAUKYISIPHOCTH mnpsAMbIX. CBONUCTBO CEpeIUHHOIO
NEepHeHIuKyasipa K  oTpe3ky. [llepmeHaukynssp ¥ HakJIOHHas K  MPSAMOM.
MHoroyroyibHUKHA. OKPYKHOCTb U KPYT.
Tpeyroabuuk. [IpgMoOyroiapHble, OCTPOYIOJIbHBIE, U TYIOYTOJbHBIE TPEYTOJIbHUKHU.
BricoTa, menuana, OucceKkTpuca, CpeiHsisi JIMHUS TpeyroibHuka. PaBHOOeqpeHHBIE U
PaBHOCTOPOHHHE  TPEYrOJILHUKM;, CBOWCTBA W  MNPU3HAKK  PaBHOOEIPEHHOTO
TPEYroJbHUKA.
[Ipu3Haku paBeHCTBAa TpeyrojdbHHKOB. HepaBeHCTBO TpeyronpHuka. Cymma YrjioB
TpeyroibHUKa. BHENIHUE yIibl TPEyroJbHUKA. 3aBUCUMOCTh MEXAYBEIMYMHAM CTOPOH
U YTJI0B TPEYTrOJIbHUKA.
Teopema ®aneca. Ilogobue TpeyronpbHUKOB;, KodhduImeHnT mnomodus. I[IpuzHaku
101001s TPEYTOJIBLHUKOB.
Teopema Iludaropa. IlpuzHaku paBeHCTBA MPSIMOYTOJBHBIX TPEYroJibHUKOB. CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC OCTPOI0 yria MPsSMOYTOJIbHOTO TPEYTOJIbHUKA U YIIOB OT
0° mo 180°; mpuBenenue Kk ocTpoMmy yriy. PemieHue mpsiMOYroibHBIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI, CBS3BIBAOIINE 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
NEPHEHINKYIISIPOB, OMCCEKTPUC, MEJINAH.
Yer1oipexyroiabHuK. [lapannenorpamm, ero cBoWcCTBa W NOpuU3HAKU. lIpAMOYrosibHUK,
KBaJpaT, pomMO, MX CBOHCTBAa W MpU3HAKU. Tpaneuus, CpeiHsis JUHUA Tpamneuuw;
paBHOOEIpEHHAS TPATICIIHSI.
MHoroyronbHuKku. Beinyknele  MHOroyroipHukd. Cymma  yrjioB  BBIIYKIJIOIO
MHOTOYTOJIbHUKA. BnucaHHble W ONUCaHHbIE MHOIOYrojdbHUKH. llpaBuiibHBIE
MHOTOYT OJIbHUKH.



Oxkpy:xxkHocts u Kpyr. Llentp, pammyc, amamerp. [yra, xopma. CekTop, CETMEHT.
IlenTpanbHbIN, BHUCAHHBIN YI0JI; BEJIMYMHA BIIMCAHHOTO yIua. B3anumMHoOe pacmnoioxeHue
NpsIMOl U OKPYKHOCTH, 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.

Paccrosanue ot Touku no mpsMoin. PaccTossHme Mexay napauieIbHBIMH IPSIMBIMU.
JInuHa OKpYy>KHOCTH, YMCIIO T; JJuMHa nyru. Bemnuwmna yrna. ['panycHas mepa yria,
COOTBETCTBHUE MEXKY BEJIMUNHOMN yTJIa U JJIMHON AYTU OKPY>KHOCTH.

[TonsiTue o momaau mwiockux ¢uryp. PaBHococTaBieHHbIE U paBHOBEIUKUE (PUTYDBI.
[Inomane npsamoyrosbHuKa. [Inomane mapannenorpaMma, TPEYroJlbHUKA 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[lnowaoe uemvipexyeonvruxa. Ilnomanas kpyra v miomaas CEKTopa.
CBs13b MEXKy IJIOMIASIMU MTOJA0OHBIX (DUTYD.

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

HMoka3zareabcTBo.  OnpeneneHusi,  J0Ka3aTrelbCTBA, AKCHUOMBI W 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.
MHoxxecTBa W KOMOMHATOpMKA.  MHoowcecmeo.  Onemenm — MHOdMCecmaa,
noomHnodxcecmeo. ObveouneHue u nepeceyerue MHodxcecms. /fuazpammol Jilnepa.
[Tpumepsl peniennss KOMOMHATOPHBIX 3a]1a4: epedop BapuaHTOB, IPABUIIO YMHOKEHUS.
CratucTnueckue aaHHble. [IpencraBnenre MaHHBIX B BHUIE TaOJMI], JUarpamm,
rpadukoB. Cpennue pe3yiabTaToB M3MepeHuil. [IoHsITHE 0 CTATUCTUYECKOM BBIBOJE Ha
OCHOBE BbIOOpKH. [ToHATHE M MPUMEPBI CTyYaHBIX COOBITHA.
BepositHocTb. UacToTa COOBITHS, BEPOATHOCTh. PABHOBO3MOYKHBIE COOBITUS U TIOACUET
ux BepoaTHOCTH. [IpescraBieHre o reoMeTpuYeCcKO BEPOATHOCTH.
HNToroBpiii KOHTPOJIBbHBbIN TECT.
OO0umas xapakrepucTuKa Kypca

Matematudyeckoe 00pa3oBaHNE B OCHOBHOMW IIIKOJIE CKJIAJIBIBACTCS M3 CIIETYIONINX
coAepKaTeIbHbBIX KOMIIOHEHTOB (TOuHBIE Ha3BaHMs
OJIOKOB): apugpmemuxka, anzedpa, ceomempus, InemeHmsl KOMOUHAMOPUKU Meopuu
eéepoamuocmeil, CMaAmMuUCmMuKy u a02uku. B CBOEW COBOKYIMHOCTH OHHM OTPa)XaroT
OoraTelii OMBIT OOYYECHHS] MATEMAaTHKE B HAIIedl CTpaHe, YYUTHIBAIOT COBPEMEHHBIE
TEHACHIIMM OTCYECTBEHHOW U 3apyOeXHOW TIKOJBI W TIO3BOJISIOT pPeaau30BaTh
MOCTABJICHHBIE TIEPEl IIKOJBHBIM 00pa3oBaHWEM IeNW Ha WHPOPMAIMOHHO €MKOM U
MPAaKTUYECKM 3HAYMMOM MaTepuaje. DTH CoAepKaTeIbHble KOMIIOHEHThI, pa3BUBAsCh Ha
MPOTSHKEHUM BCEX JIeT OOy4YeHHUs, €CTECTBEHHBIM O0Opa3oM MEperieTaloTcss |
B3aMMOJICHCTBYIOT B YUEOHBIX Kypcax.



Apughmemuxa npuzBaHa ciocoOCTBOBATh MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX JUIsl TIOBCENHEBHOM *KU3HU. OHA CIIYKUT 0a30¥l JUIsl BCEro JajibHEUIIEero
M3Y4YEHUs] MaTeMaTHKH, CIOCOOCTBYET JIOTMYECKOMY pa3BUTHIO U (POPMUPOBAHUIO
YMEHHS MOJIb30BATHCS AITOPUTMAMH.

Ancedpa naueneHa Ha (pOpMHUpPOBaAHME MAaTEMAaTUYECKOIO amnmapara Ajis pelueHus
3a/lay U3 MAaTeMAaTHKH, CMEKHBIX MPEIMETOB, OKPYKAIOLIEH peanbHOCTU. S3bIK anreopsl
MOJYEPKUBAECT 3HAYECHUE MATEMaTUKH KaK sI3bIKa JJIsl MOCTPOEHUS MaTeMaTHYEeCKUX
MOJENEN, MPOLIECCOB U ABICHUMN pealbHOro Mupa. OAHON U3 OCHOBHBIX 3a7a4 W3yYCHUS
anreOpbl  SBISETCS Pa3BUTUE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEO0O0XOAMMOro, B
YaCTHOCTH, JUJIi OCBOEHHUS Kypca MH()OPMATHKHU; OBJIAJICHUE HABbIKAMU JIEIYKTHBHBIX
paccyxnaenuit. [IpeoGpazoBanue cumBoIMYECKHX (OPM BHOCUT CBOM crenupuuecKuit
BKJIaJ] B pPa3BUTHE BOOOpa)K€HUs, CIOCOOHOCTEW K MaTEeMaTHYECKOMY TBOPYECTBY.
Jpyroii BaxkHOM 3ajayeil M3y4yeHHs] ajireOpbl SBISETCA MOJIYYEHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUW O (YHKIMSAX KaK BakKHEHIIed MaTeMaTU4ecKOM MOJEIu st
ONMMCAHMSI W HUCCJIENOBAaHHUS  Pa3sHOOOPa3HBIX  MPOLECCOB  (pPaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCMOHEHIMAIbHBIX, MEPUOJIUYECKUX U AP.), Uit (GOPMUPOBAHUS Y
y4YalIuxcs Ipe/ICTaBICHUIN O POJIM MAaTEMAaTUKH B Pa3BUTUN HUBUIIU3ALNHI U KYJIbTYPBHI.

I'eomempusa — onvH U3 BaXXHEUIINX KOMIIOHEHTOB MaTEMaTHYECKOTO 00pa3oBaHus,
HeoOXxoauMas JJisi MPUOOPETEHUS] KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUUYECKU
3HAUYMMBIX YMEHHH, (POPMUPOBAHMS SA3BIKA OINUCAHUA OOBEKTOB OKPYXAIOIIETO0 MUpA,
JUISL  pa3BUTHsI TPOCTPAHCTBEHHOTO BOOOpa)XEHUSI M HWHTYUIUH, MAaTeMaTHYeCKOU
KyJbTYpBI, IJIi CTETMUYECKOr0 BOCMUTAHUA ydauiuxcs. M3yueHue reoMeTpur BHOCHUT
BKJIAJ] B Pa3BUTHE JTOTUYECKOTO MBIIIJIEHUS, B (POPMUPOBAHNUE TOHATUS JI0KA3aTeNIbCTBA.

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 (popmMupoBaHHsS (PYHKIIMOHATBHOM TPaMOTHOCTH — YMEHH
BOCIPUHMMATh W aHAJU3UPOBATh HWH(OOpPMAIUIO, MPEACTABICHHYI0O B Ppa3IUYHBIX
dbopMax, TOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pPealbHBIX 3aBUCHUMOCTEH,
IPOU3BOJIUTH MPOCTEHINNE BEPOATHOCTHBIE pacueThl. V3yueHne oCHOB KOMOWHATOPUKHU
MO3BOJIUT yYalIeMycsl OCYIIECTBIISATh PACCMOTPEHUE CIIy4aeB, Mepedop U MOACUET Yncia
BapUAHTOB, B TOM YHUCJIE B MPOCTEUIINX IPUKIATHBIX 3aa4ax.

[Ipu u3ydyeHUn CTaTUCTUKHU U TEOPUU BEPOSITHOCTEHM OOOTAIIAOTCs MPEICTaBICHUS
O COBPEMEHHON KapTUHE MUpa U METOJaX €ro UCCieN0BaHus, GOPMUPYETCS TOHUMAHUE
POJIM CTATHUCTUKH KaK MCTOYHHUKA COIMAIIBHO 3HAUMMOM MHGOpPMAIIUU U 3aKJIa1bIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIIIJICHUS.

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

e Pa3BUTh NPEACTABICHMS O YUCJIE U POJIU BBIUUCICHUI B YEJIOBEUYECKOM MPAKTUKE;
chopMuUpOBaTh MPAKTUYECKUE HABBIKA BBIMOJIHEHUA YCTHBIX, NHCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

o OBJIAJETh CHMBOJMYECKUM SI3BIKOM  aireOpel, BbIpaboTaTh (popmanbHO-
ONEpaTUBHBIE aNreOpandeckue yMEHMs U Hay4YMThCS MPUMEHSTh UX K PELICHUIO
MaTeMaTUYEeCKUX U HEMAaTeMaTUYECKUX 3a/1ad4;

e H3Y4YUTh CBOMCTBA U rpa)MKH IEMEHTAPHBIX (YHKLUHI, HAYYUTHCS MCIOIb30BAThH
(pyHKIMOHAIBHO-TpaUUECKUE NPEACTAaBICHUS IS ONHWCAaHMS M aHaiIu3a
pealIbHBIX 3aBUCUMOCTEM;



e Ppa3BUTh MPOCTPAHCTBEHHBIE TPEACTABICHUS U HU300pa3UTENIbHbIE YMEHMUS,
OCBOUTh OCHOBHbIE (aKThl M METOABl IUIAHUMETPUHU, TO3HAKOMUTBCS C
MPOCTEHIIIMMU TPOCTPAHCTBEHHBIMU TE€JIAMHU U UX CBOMCTBAMHU;

e TOJYYHUTh NMPECTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MUPE
U O pa3lInYHbIX COCO0axX UX U3y4yeHUs, 00 0COOEHHOCTSX BBIBOJIOB U MPOTHO30B,
HOCSIIUX BEPOSITHOCTHBIN XapakTep;

e Ppa3BUTHh JIOTUYECKOE MBIIUICHUE U PeYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH
CYXXJICHMsI, MPOBOJUTH HECJIOXKHBIE CUCTEMATH3alluM, MPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh pPa3IUYHbIC S3BIKH MaTeMaTHUKHU (CIOBECHBIMH,
CUMBOJIMYECKUHM,  Tpaduyeckuil) 9  WUIIOCTPAllMU,  WHTEpIpETaIuu,
apryMeHTAIluU U J0Ka3aTeIbCTBA;

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

TPEBOBAHUA K YPOBHIO INTOJAI'OTOBKH BBIITY CKHUKOB
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;
* CPaBHUBAThH M YIOPSAJOUYNBATH PAllMOHAJIBLHBIC YUCIIA;
* BBIMOJIHATH BBIUYUCIICHUS C PAIMOHATIBHBIMUA YUCIAMH, COUETasl YCTHBIE U MUCbMEHHBIC
NpUEMBI BRIUMCIICHUM, TPUMEHEHUE KaJIbKYJISATOPA;
* HUCIOJb30BaTh TOHSITUA M YMEHHUA, CBSI3aHHBIE C MPONOPLHOHAIBLHOCTHIO BEIUYMH,
MPOIIEHTAMH, B XOJ€ PCIICHUSI MaTeMaTUUECKUX 3aJlad U 3a7a4 U3 CMEKHBIX MPEIMETOB,
BBITIOJTHATH HECIIOAKHbBIC MPAKTUYECKUE PACUETHI.
Buinycknux nonyuum 6o3mosichocmeo:
s yenyoumes U pazéumov NpeocmasieHuss O HAMYPAIbHbIX YUCAAX U CBOUCMBAX
oenumocmu;
* HAYYUMbCA UCNOTBL308AMb NPUEMDL, PAYUOHATUIUPYIOUWUE BGbLIYUCTeHUs, NpUodpecmu
NPUBLIUKY KOHMPOIUPOBAMb GLIYUCTICHUS, 8bIOUPASL NOOX00AWUL 0151 CUMYayuu cnocoo.
JleicTBUTEIbHBIE YHCTA
BhInyCKHUK HAYUYUTCS
* KCIO0JIb30BaTh HaYaJIbHbIE MIPEJCTABICHUS O MHOXKECTBE JIEUCTBUTEIbHBIX YHUCEIT;
* OIIEpUPOBATH MOHATHEM KBaAPATHOTO KOPHS, IPUMEHSTH €r0 B BBIUUCICHUSX.
Buinycknuk nonyuum 8o3mooicnocms.
* pazeumsv NpeoCcmasieHue O Yucie U YUCA08bIX CUCMEMAX OM HAMYPAIbHbIX 00
OelicmeumeslbHblX YUucesl, 0 poau 8bIYUCTeHUl 8 NPAKMUKE,
* pazeumv U yernyoume 3HAHUA O OECAMUYHOU 3aNUCU OeUCMBUMETbHbIX HYUCe]
(nepuoouuecxue u Henepuoouueckue opoou).
N3mepennsi, npudInKeHUs, OLHEHKH
BbIlyCKHUK Hay4UTCS:
* UCIIOJIB30BAaTh B XOJI€ PEIICHMS 3aJad 3JIEMEHTapHbIE MPEACTaBICHUS, CBA3AHHBIC C
NpUOIMKEHHBIMU 3HAYCHUSIMUA BEJIMUHH.
Buinycknuk nonyuum eosmoarcnocmy.




* NOHAMb, UMO HYUCTO08ble OAHHble, KOMOpble UCHONL3VIOMCA Ol XAPAKmMepucmuKu
00beKMOo8 OKpYIHCaouje2o Mupa, A6IAI0mMcs NPeUMyuecmeeHHo NPUOIUNCEHHBIMU, YN0
no 3anuUcu NPUOIUNCEHHBIX 3HAYEHUL, COOEPHCAUWUXCS 8 UHPOPMAYUOHHBIX UCHOYHUKAX,
MOJICHO CYOUMb O NOCPEUWHOCIU NPUOTIUNCEHUS],

* NOHAMb, YMO NOCPEUHOCMb Pe3YIbMmama GblYUCIeHUL 00JIHCHA ObIMb COUSMEPUMA C
NO2PEeuHOCmMbIO UCXOOHBIX OAHHBIX.

AJireOpanyecKue BbIpasKeHHU s

BBINYyCKHUK HaYYUTCS:

* ONEPHUPOBATH MOHATUSIMHU «TOXACCTBO», «TOXKICCTBEHHOE MPEeoOpa3OBaHME», pelIaTh
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 ApOoOsSMU;

* BBITTOJIHATH Pa3JIOKEHUE MHOTOYJICHOB 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, 051 HAXOHCOEHUS. HAUOONbULE2O/HAUMEHbULE2O 3HAYEHUS.
8bIPAIHCEHUS).

YpaBHeHus

BhInyCKHUK HAYYUTCS:

* pelmiaTb OCHOBHBIE BUBI PAIIMOHAIBHBIX YPAaBHEHHM C OJHOHN MEpEeMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C IBYMS I€PEMEHHBIMU;

* MOHMMAaTh YpPaBHEHHE KaK BaXKHEUIYI0 MaTeMaTHUYECKyH0 MOJENb JUIsl OMUCAHUS U
U3y4YeHHs] Pa3HOOOpa3HbIX pEalbHBIX CUTYyallMd, peliarb TEKCTOBbIE 3ajauu
anredpanvyeckuM METOIOM;

* TMPUMEHATH TrpaduyecKue TMPEACTaBICHUS [JIsI  HUCCIENOBAaHUSA  ypPaBHEHMHIA,
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, CMeNHCHbIX NpeoMemos, NPaAKmuKuU,

* npuMeHamb 2paguueckue npeocmasieHus OJisi UCCIe008AHUS YPABHEHUll, cucmem
ypaeueHutl, cooeparcawux OykeenHvle KodhhuyueHmal.

HepaBencrBa

BrInyCKHUK HAYUUTCS:

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

* pemarh JIMHEHMHBICE HEPABEHCTBA C OJHOW MEPEMEHHOW M KX CHUCTEMBI; pellaTh
KBa/IpaTHBIC HEPABEHCTBA C OMOPOM Ha Tpadrueckue mpeacTaBICHUS;

* MPUMEHATH arMapaT HEPABSHCTB I PEIICHUS 3a/1a4 U3 Pa3INdHbBIX Pa3/ejioB Kypca.
Buinycknuk noayuum 803mMoxucHOCHb HAYYUMbCA:

* PA3HOOOPA3HBLIM NPUEMAM  OOKA3AMENbCEA HEPABEHCMS, Y8EPEeHHO NPUMEHAMDb
annapam HepageHcms OJisl peuleHus pasHooOpaA3HbIX MamemMamudeckux 3a0ay u 3a0ay u3
CMENCHBIX NPEOMEmMO8, NPAKMUKU,




* npuMeHamy 2paguueckue npeocmasieHus O0ns UCCIe008AHUS HEePABEHCMS, CUCMeEM
Hepasencmas, cooeparcaujux OykeeHHvle K03 huyuenmeol.

OcHoBHbIe OHATHS. Unc10BbIe QYHKIUT

BEITyCKHUK HAYYUTCS:

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

* CTpouTh rpaduKyd >JIEMEHTapHBIX (YHKIUMA; HUCCIEAOBaTH CBOMCTBA YHCIOBBIX
(yHKIMH HA OCHOBE M3Yy4YEHUs MMOBEIACHUS UX IPAPUKOB;

* MOHUMATh (YHKIHMIO KAaK BaXXHEUIIYI0 MaTEeMaTUUYECKyI0 MOJENb [JIsi OMHCAHUS
MIPOIIECCOB M SIBJICHUI OKPYXAIOIIEr0 MHUpPa, MTPUMEHATh (DYHKIMOHATIBHBINA SI3BIK JIJIS
OMHCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEN MEXIy (PU3NUECKUMHU BETUYHMHAMU.
Buinycknuk nonyuum 803mMocHOCHb HAVYUMbCL:

* NPOBOOUMb UCCLEO08AHUS, CEA3AHHbIE C U3YUEHUEM CBOUCME (YHKYUL, 8 MOM Hucie ¢
UCNONIb308AHUEM KOMNUbIOMEPA, HA OCHO8e 2paghuKo8 U3VYeHHbIX (QYHKYUL Cmpoums
bonee cnoxcHvle epaghuku (KycouHo-3a0anHble, C «BLIKOIOMbIMUY MOYKAMU U M. N.);

* UCNOBL306aMb (DYHKYUOHAIbHBIE NPEeOCMABNIeHUsl U C8OUCMBa (QYHKYUll OJisl peuleHus
mMamemamu4eckux 3a0ay u3 pa3iudHblx paszoenos Kypcd.

YucsioBbIE MOCTEA0BATETBHOCTH

BBINYyCKHUK HAYYUTCS:

* MIOHUMATh U HCIOJb30BaTh SI3BIK MOCIEIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIUYCCKHE
0003HaYCHUS);

* MPUMEHSTH POPMYJIBI, CBS3aHHBIE C apUPMETHIECKON U TEOMETPUIECKOM MTpOrpeccucii,
U anmapar, cOpMHpPOBAHHBIN MPU W3YyYEHUU IPYTUX PA3ACIOB Kypca, K PEIICHHUIO
3a/lay, B TOM YHUCJI€ C KOHTEKCTOM M3 PeabHOM XKU3HU.

Buinycknuk nonyuum 803M0oi#CcHOCHb HAVYUMbCAL:

* peulams KOMOUHUPOBAHHbIE 3A0A4U C NPUMEHEHUeM (QOopMysl Nn-20 YleHa U CYMMbl
NnepeviX N YNeHO8 apupmMemuiecKou U 2eoMempuyecKkol npozpeccuu, NpumeHss npu
9MOM annapam ypasHeHull U HepaseHCma,

* NOHUMAMb  APUPDMEMUUeCcKyl0 U 2eOMEeMPUYECKYI0 NpOo2peccuro  Kak — QYHKyuu
HamypaibHo20 apeyMeHma, CEA3bl8ams apuhmMemudecKyro npoepeccuro ¢ JUHEelHbIM
POCMOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATIbHBIM POCTOM.

OnucarenbHasi CTATUCTHKA

BhINYyCKHUK HAay4YUTCS UCIOJIB30BAaTh MPOCTEHININE CIIOCOOBI MPEACTAaBICHUS M aHalu3a
CTAaTHUCTHYECKUX JTAHHBIX.

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

BhBINYCKHUK HAYYUTCS HAXOJUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSITHOCTH CIy4aHOTO
COOBITHUS.

Buinycknuk —noayuum 603mMoxicHOCMb — npuobpecmu  OnblM  NPOBEOCHUST  CYYAUHBIX
9KCHepUMEHmMOo8, 6 MOM HUcle C NOMOWbIO KOMNLIOMEPHO20 MOOeIUPOBAHUS,
uUHmepnpemayuy ux pe3yibmamos.

KomOuHaTopuka

BhINyCKHUK HAy4WTCS peniaTh KOMOMHATOPHBIE 33/1a4M HA HaXOXK/IEHNE YhciIa OOBEKTOB
WM KOMOUHAIUH.




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

Haznaonaa zeomempus

BEITyCKHUK HAYYUTCS:

* pacmo3HaBaTh Ha 4YepTekKax, PUCYHKAX, MOJIEIAX U B OKPYXKAIOUIEM MUPE IUIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPHI;

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

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO TMapasuiesienunea;

* ONpeaeNsaTh M0 JUHEWHBIM pa3MepaM pa3BEPTKHU (UTYphI JTUHEHHBIE pa3Mepbl caMoi
¢Gurypsl 1 Ha000POT;

* BBIUUCIATH O0BEM MPSIMOYTOJILHOTO Tapasuieienure/a.

Buinycknuk nonyuum 603moscHocme:

* HAYYUmMuvCs BbIYUCHAML O00BEMbI NPOCMPAHCMBEHHLIX 2€0MEeMPUiecKux ueayp,
COCMABNEHHBIX U3 NPAMOY20JIbHbIX NAPAJLIeNIenunedos,

* yenybums U paszéumes HNpeoCmasieHus O NPOCMPAHCMBEEHHBIX 2e0MempPUdecKux
Queypax;

* HAyuumuvCs NpuUMeHAmMb HNOHAMUE PpPA38EPMKU ONd  BbINOJHEHUs NPAKMUYECKUX
pacyémos.

I'eomempuueckue guzypol

BBINYyCKHUK HAYYUTCS:

* TI0JIB30BATHCS SA3BIKOM F€OMETPHUU JIJIsI ONMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPa U UX
B3aMMHOTO PACIIOJIOKEHUS;

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

* HAXOJIUTh 3HAUCHMSI IJIUH JIMHEHHBIX 2JIEMEHTOB (PUTYp U UX OTHOIICHUS, TPATYCHYIO
Mepy yriioB ot 0° 1o 180°, mpumeHsis onpeieieHus, CBOUCTBA U IPU3HAKU (DUTYD U UX
AJIIEMEHTOB, OTHOLIEHUs puryp (paBeHCTBO, MOI00KE, CHMMETPUH, TTIOBOPOT,
napa’sieabHbId IEPEHOC);

* ONEPHUPOBATH C HAYAITBHBIMU MTOHATUSMU TPUTOHOMETPHUH M BBITIOIHATH JIEMEHTAPHBIC
orepanuu HajJ GYyHKIUSIMHU YTIIOB;

* pemiaTh 3a7]a4M Ha JOKa3aTelbCTBO, ONMUPAsCh Ha U3YYCHHBIE CBOWCTBA PUTYD U
OTHOIICHUH MEXy HUMU U TIPUMEHSISI U3yYEHHBIE METObI JOKA3aTEIbCTB;

* pellaTh HECIIOKHBIE 3a/1a4d Ha MIOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBbI
MIOCTPOEHHUSI C TOMOIIBIO HUPKYJIS U JINHEUKU;

* pelath NpoCTEUIINE MJIAHUMETPUUECKUE 3aa4 B IPOCTPAHCTBE.

Buinycknuk nonyuum 603moaxcHocmy:

* 081a0emMb Memooamu peueHus 3a0ay Ha BblYUCTIeHUS U 00KA3AMeNbCMBAd. MemoooM
om NPOMUBHO20, MEmMOOOM N0000Us, MemoooM nepebopa apUaAHmos U Memooom
2e0MempuUyecKux mecm modex;

* npuobpecmu  OnvLIM  NPUMEHEHUs  aleeOpauyecko20 U  MpPUSOHOMEMPUUECKOSO
annapama u uoetl 08UICEHUsI NPU PeULeHUU 2e0OMEeMPUIECKUX 3a0ay;

* 061a0€Mmb MPAOUYUOHHOU CXEMOUL peuleHUs 3a0ay Ha NOCMPOeHUe ¢ NOMOWBIO YUPKYA
U TUHEUKU. aHaiu3, NoCmpoeHue, 00Ka3ameabCmeo U UCcieo08anue;

* HAYYUMbCS peuwlams 3a0a4u HA NOCMPOEHUe MemOOOM 2e0MEempuldecKo20 mecma
MoyeK u Memooom noooousi;




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

* npuobpecmu OnvIM  BbINOAHEHUSI NpPoekmos no memam «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmyner.

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, MPAMOYIOJIBHUKOB, MapaJljI€IOrpaMMOB,
Tpaleuuil, KpyroB U CEKTOpOB;

* BBIYUCIISITh JUIMHY OKPYKHOCTHU, JIUHY JYTH OKPYKHOCTH;

* BBIYUCIATH JJIMHBI JIMHEWHBIX AJIEMEHTOB (DUTYp U WX YIJIbl, UCIONB3YS (DOPMYIIBI
JUTMHBI OKPYXHOCTH U JUTUHBI IyTH OKPY>KHOCTH, (DOpMYIIBI IIIoIIaaeit puryp;

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

* pelaTh NPaKTUYECKHUE 3a]]auM, CBSI3aHHBIE C HAXOXKIECHUEM F€OMETPUUYECKUX BEIIMYHUH
(MCcTIOB3YS MPU HEOOXOIMMOCTH CIPABOYHUKH U TEXHUUYECKUE CPE/ICTBA).

Buinycknuk nonyuum 603mo4CHOCIb HAVYUMbCAL:

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

* GLIYUCTAMb NIOWAOU MHO20Y20NbHUKO8, UCNOJNb3Y OMHOUIEHUS. PABHOBENUKOCNU U
DPABHOCOCMABNEHHOCTU

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

Koopounamui

Buinycknuk nayuumcs:

* BBIUKCIATH JJIMHY OTpE3Ka MO KOOpAMHATaM €ro KOHIIOB; BBIYMCIISTH KOOPIHHATHI
CepeanHbI OTPE3KA;

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

* 0671a0emb  KOOPOUHAMHBIM —~ MemoOOM  peuieHus 3a0ay Ha  GblYUCIeHUS U
00Ka3amenbCcmeda;

* npuobpecmu OnvlmM UCNONb308AHUS KOMNbIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACTNHBIX
cyuaes 63auUMHO20 PACNOJIOACEHUSL OKPYIHCHOCMEU U NPAMbIX,

* npuobpecmu OnvIM BbINOJIHEHUS NPOeKmos Ha memy «lIpumenenue KOOpPOUHAMHO2O
Memooa npu peuenuu 3a0a4 Ha 8bIYUCTIEHUS U 00KA3AMENbCMEAy.

B moay.Je «Aaredpa» oTpabaThIBaIOTCA HaBBbIKU pelieHus
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
MAaTEMaTHYE€CKOW 3aMUCHI0, IPUMEHATH 3HAHUS K PEIICHUI0 MAaTEMAaTUYECKUX 3a7ay, He
CBOJAIIMECS K NPAMOMY NPUMEHEHUIO anroputMma. [IpakTHKO-OpHEHTHPOBAHHBIE
3aJJaHUsl IOJYEPKUBAIOT BaXKHOCTh OCBOEHHS TAKUX MAaTEMAaTUYECKUX KOMIIETEHIINM, KaK
YMEHUE MPUMEHSTh 3aJJaHUs B MPAKTUYECKOMN KU3HU U B CMEKHBIX 00JIaCTX.




3ajgaHus 2 4YacTW HampaBJI€Hbl Ha NPOBEPKY BIAJCHUS MaTEpUAIIOM Ha
MOBBILLIEHHOM ypoBHe. VX HasHauenwe — auddepeHurnpoBaTh XOPOILIO YCIEBAIOLIUX
IIKOJIBHUKOB MO YPOBHSAM IOATOTOBKH, BBISIBUTH HAmOOJE€e MOArOTOBICHHYIO YacTb
BBIITYCKHUKOB, COCTaBJISIOLIYIO MOTEHIIMAIbHBIA KOHTUHIEHT NPO(UIIbHBIX KJIACCOB. JTH
YacTU COAEp>KaT 3aJaHUs MOBBIILICHHOTO YPOBHS CIIOKHOCTH, KOTOpBIE HAIIPaBJICHBI Ha
IIPOBEPKY TAKUX KAYECTB MATEMATUYECKOW MOATOTOBKH BBIITYCKHUKOB, KaK:
¢ YBEPEHHOE BJaJeHUE (POPMaIbHO-ONMEPATUBHBIM aJIreOpanyecKuM anmnapaTrom;
e YMEHHE  PEIIUTh  IUIAHUMETPUYECKYHO  3aJady, [PUMEHSAA  pas3JInYHbIE
TEOPETUYECKNE 3HAHUS Kypca Fr€OMETPUH;
¢ yMEHHE pELIUTh KOMIUIEKCHYIO 3ajJady, BKJIIOYAIOLIYI0 B ce0s 3HaHUS U3
Pa3HBIX TEM KypcCa;
e YMEHNE MAaTEMATHYECKHA TPAMOTHO U SICHO 3allMCaTh PEUICHUE, TPUBOAS MPHU STOM
HEO0OXO0IMMBbIE TIOSICHEHHSI 1 00OCHOBAHMS;
¢ BJIQJICHUE IIUPOKUM CHEKTPOM MPUEMOB U CIIOCOOOB pacCy>KIeHUM.

Moayasb «I'eoMmeTpus»» coaepkuT reomerpuueckue 3agaun 1 yvactu KUM OI'D. B
3TOM OJIOKE MOBTOPSIIOTCS OCHOBHBIE I'€OMETPUYECKHE CBEACHHS, U OTpadaTbIBaeTCs
HAaBBIK PEILICHUS] TEOMETPUUYECKUX 3a]1ay.
3ajaHus 4YacTW 2 HANpaBJIEHbl Ha MPOBEPKY YMEHHUS pelaTh IUIAHUMETPUYECKYIO
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 pacCyXIeHUI.

Anzebpauueckue 3a0anusn 6a306020 ypoesH:i.

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

OObIKHOBEHHBIE U JecATUYHbIe npoOu. CraHmapTHbId BuA yucia. OKpyrieHue u
CpaBHEHHE u4Hcell. DyKBEHHbIE BBIPAKECHUS. OO6sacTp JOMYCTUMBIX 3HAYCHUI.
@®opmynbl.  CreneHb ¢ 1enbIM  TokaszareneM. Muorounensl.  [IpeoGpazoBanue
BbIpa)KEeHUU. Pa3nojkeHne MHOTOWICHOB Ha MHOXHUTENH. AjreOpandeckue apooOH.
Cokpamenne anredpamdeckux apooOei. IIpeobpa3zoBaHus pallMOHAIBHBIX BhIPaKCHUH.
KBagpatHeie kopHu. JIuHelHble U KBaapaTHble ypaBHEHHs. CHCTEMbl YpaBHEHUI.
HepaBencrBa ¢ 0IHOM TEPEMEHHOM W CUCTEMBlI HEPABCHCTB. PelieHune KBaJpaTHBIX
HepaBeHCTB. [locnenoBaTenbHOCTH U mporpeccun. PekyppeHtHble (opmymbl. 3amau,
pelraemMple ¢ MOMOIIBIO MPOIPECCU.
Uucna Ha koopauHATHOW npsiMou. [IpencraBiieHne permeHnii HEpaBEHCTB U UX CUCTEM Ha
KoopauHaTHON mpsamon. DyHknuu u Tpaduku. OCOOEHHOCTH pACIIONIOKEHUS B
KOOPJIMHATHOM TIOCKOCTH Tpa)uKOB HEKOTOPHIX (DYHKIMI B 3aBUCHMOCTH OT 3HAYCHUS
napamMeTpoB, BXOASAIMMX B (PopMyInbl. 3aBUCUMOCTh MEXIY BeauduHaMH. [IporeHTHI.
CocraBiieHHe MaTeMaTH4YeCKOM MOJIeNId MO YCIOBUIO 3adadyd. TekcToBbIe 3ajJayd Ha
MpakTU4YeCKuid pacyeT. UteHne rpadMKoB W auarpaMm. DJIEMEHTHI KOMOWHATOPHUKH,
CTaTHCTHKHU U TEOPUHU BEPOSITHOCTEH. BhIpaskeHne BenuunHbI U3 (HOPMYIIBI.

T'eomempuueckue 3a0auu 06a306020 ypoeH:.

TpeyroibHUKHN, YEeThIPEXYTOJIbHUKU. PaBEHCTBO TpEeyroibHUKOB, mnojgobdue. Popmylibl
mwromanu. IIponmopuuoHanbHele  OTpe3Ku. OKPYKHOCTU. YIUIbl: BIHCAaHHBIE W
LEHTPAJIbHBIE.



[IpeobpazoBanus

cucteMmbl. HccnenoBanue QyHKIMM UM TOCTpOeHHE rpaduka.

3a0anus noevlUeHH020 YPOBHA C102iCHOCHU.

anreOpanyecknux BBIPAKEHUH. YpaBHEHUs, HEPABEHCTBA,
KycouHo-3ananHbie

¢ynkuuu. [loctpoenue rpagukoB ¢ MoaysieM. 3aaadd Ha JBMXKEHHE. 3a/1auyd Ha CMECH,
cruiaBbl. CI05KHBIE TIPOLIEHTHI. 3alauyl HA COBMECTHYIO padoTy. 3aaHusl ¢ IapaMeTPOM:
uccie10BaHue rpauKoB (PyHKUUMN, pelIeHUEe YPAaBHEHUM M HEPABEHCTB C MapaMETPOM.

3HaKu KOpHEW KBAJAPATHOTO TpeXwIeHa.

Pacnonoxenue KopHeH KBaJapaTHOTO

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

3a/1aun.
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 nocnenosarenpbHocTy. IIporpeccun.
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.

Cairel 1 moaroroBgu Kk OI' u EI'D mo maremaruke

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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https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.mathege.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNH7XWI_pZwoADfQE_3rCCW6Rf9-7w&sa=D&source=editors&ust=1677661476298100&usg=AOvVaw0tYr7f9s8ou-_QBjRU60kV
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Freshuege.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEBXV5vZA-cPUBVRKUdzruCGDnHWA&sa=D&source=editors&ust=1677661476298694&usg=AOvVaw31g0vgNajkKn6-eD0h22Ou
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fmatematika.egepedia.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEsrBGK1vabSz_2VvfDV2DKxWFl3Q&sa=D&source=editors&ust=1677661476299042&usg=AOvVaw2IlYK_i6EzRl22IzRYJCZ_
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.mathedu.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEar198PugqS0W_Yf_C41jvcSsnrQ&sa=D&source=editors&ust=1677661476299385&usg=AOvVaw3SqksOA3Qlg2NDZws6ucF8
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.ege-trener.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNH4j1C3ePPacWAHZa54IV57L7T5Dg&sa=D&source=editors&ust=1677661476299804&usg=AOvVaw3nrJ-mgztJsYh2Zc5IjwJy
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fegeent.narod.ru%252Fmatematika%252Fonline%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNFwV-9I5M7pngLO1VW0T5KKYcr7aA&sa=D&source=editors&ust=1677661476300255&usg=AOvVaw2-xRUkW57EYu2RfTWP9uRM
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Falexlarin.net%252Fege%252F2010%252Fzadc3.pdf%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNF05wXtleHbuMY5SnC-8Qg3IGjI2w&sa=D&source=editors&ust=1677661476300717&usg=AOvVaw0zvA7IMiwaNTadIVntZHET
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Falexlarin.net%252Fege%252F2010%252FC4agk.pdf%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNFs2CeGe3AHgAbwY5bySKpmY3YopQ&sa=D&source=editors&ust=1677661476301167&usg=AOvVaw0XnCBcTw85PZYuHV_9X8Br
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Falexlarin.net%252Fege%252F2010%252Fc1c3sta.pdf%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNF-oMVV6LOAykJBp8xAoylKMJ6L-A&sa=D&source=editors&ust=1677661476301636&usg=AOvVaw3xUlylsbsEyafG3rHo5PNo
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fvkontakte.ru%252Fapp1841458%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEjiCAu87z7QsAppwKp2jn-a0JubQ&sa=D&source=editors&ust=1677661476302083&usg=AOvVaw0VqK3u6Pt4qKn0OJWNUdNi
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fmatematika-ege.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNFpkLaDIvAl7ookeDUm9jgVe0jQfA&sa=D&source=editors&ust=1677661476302531&usg=AOvVaw2h4y3CMZk1bvVJRQrs8VER
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fuztest.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNHDwhlhY8luPIRiZ5WIocNq5Vj7lA&sa=D&source=editors&ust=1677661476302969&usg=AOvVaw0vxHaNYUWKjbcG1jBDfpg_
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.diary.ru%252F~eek%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg&sa=D&source=editors&ust=1677661476303398&usg=AOvVaw2Bpp6ABe5dnd2l4AnXueoQ
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.mathnet.spb.ru%252Ftexts.htm%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEPjht_BZH_HLv-pPyvxtE3Q5Z4vQ&sa=D&source=editors&ust=1677661476303830&usg=AOvVaw3EqLkTnyewGeVauS4SKzo9

