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IHosicHuTEeNLHAA 3aNIUCKA

[TuceMeHHBIN 3K3aMeH MO MaTeMaTHUKe 32 KypC OCHOBHOM IIKOJIBI SIBIISIETCS 00S3aTENbHBIM IS
BBIIYCKHUKOB 9-Xx kiaccoB. IIporpamma kpyxka «Maremaruka. [IpakTukyM mo mnoaroToBke K
OI'D» crocoOCTByET JydIlieMy YCBOCHHIO Kypca MAaTEMAaTHKHA U YCIIEIIHOTO mpoxoxkaeHus OI'D.
CopepxaHue MporpaMMbl KPYKKa ONPEIEsSeTCs] HA OCHOBE:

@DenepalibHOTO KOMIIOHEHTa TOCYIapCTBEHHOI'O CTaHIapTa OCHOBHOI'O OOIIEro oOpa3oBaHus MO
matemaruke ([Ipukaz MunobpazoBanus Poccuu ot 05.03.2004 Ne 1089. «O06 yTBepxkaeHuN
(benepanbHOro KOMIIOHEHTA TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAPTOB HAYAIBHOIO, OOIIETO,
OCHOBHOTO OOIIIET0 U CPETHETO (ITOJIHOTO) 00IIero o0pa3oBaHus»).

[Tonoxxenus @enepanbHOro rocy1apcTBEHHOr0 00pa30BaTebHOTO CTaHJapTa OCHOBHOTO O0IIIEro
obpazoBanus ([Ipukaz MwunoOpHayku Poccum ot 17.12.2010 Ne 1897 «O06 yrBepx)acHUH

(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00IIIEro 00pa3oBaHUs»).

B roroBHOCTH ywanmxcs K ciade sk3ameHa B popme OI'D MOXKHO BBIACTUTH CIEIYIOLIHE
COCTaBJIAIOLIHE:

-uH(OpMaIOHHAsI TOTOBHOCTb (MH(MOPMUPOBAHHOCTH O MpaBUJIaX IMOBEICHUS Ha SK3aMEHe,
MH(GOPMHUPOBAHHOCTH O IPABUIIAX 3AIOTHEHUS OJaHKOB U T.1.);

-[peIMeTHast TOTOBHOCTb WJIM COJiepkKaTeibHas (TOTOBHOCTH 110 OIPEACICHHOMY IIPEAMETY,
YMEHHE pelIaTh TECTOBbIE 3aJaHUS);

-[ICUXO0JIOTUY€ECKasi FTOTOBHOCTH (COCTOSIHUE FOTOBHOCTH — "HAcTpOi", BHYTpEHHSSA
HAaCTPOEHHOCTH Ha OTIPE/IEIICHHOE TIOBEJICHNE, OPUEHTHPOBAHHOCTD Ha 11E€1eCO00pa3HbIe AEHCTBUS,
aKTyalu3alus ¥ MpUCIOcOOIeHNE BO3MOXKHOCTEH TMUYHOCTH JUIs YCIIEIIHbIX ASHCTBUM B CUTYyalluU
c/lauu 3K3aMeHa). BKitoueHHbIN B mporpamMmy MaTepual peArnosiaraeT IoBTOPEHUE U yriIyOJieHue
CIIEAYIOIIMX pa3/iesioB airedopsl U reOMETpUH.

[IporpamMmMa gaHHOTO Kpy’KKa UMEET psiJl 0COOEHHOCTEM:

- UHTErpanus pa3sHblX TEM;

- IpaKTHYeCKas 3HAYUMOCTH I 00Yy4aroIIUXCs;

—  HCIIOJIb30BaHME TEOPETUUECKOr0 MaTepualia B 3JIEKTPOHHOH popme, KOTOpBIH
COOTBETCTBYET KOJU(PUKATOPY JIEMEHTOB COJIEPKaHHsI KOHTPOJIbHO-U3MEPUTENIBHBIX MaTepHUajIoB
OI'D, 4yTO MO3BOJIIET CAMOCTOSITENILHO U3YUYUTh MaT€PHAJIbI B CITyyae MpOIycKa 3aHsITHH -
IIPUMEHEHHUE TECTOBBIX MAaTEPUAJIOB U 33JJaHUM, COCTABJIEHHBIX 110 KOHTPOJIbHO-U3MEPUTEIBHBIM
matepuanam OI'D no marematuke 2023 r. ¥ MO3BOJIAIOIIUX MPOBOJIUTH KOHTPOJIb U CAMOKOHTPOJIb
3HaHUil 1o BceM Oy0kaM conepxkanus OI'D.

—  muddepeHuIrpoBaHHbIN MOAX0 K BBITYCKHUKAaM IIpH 1oArotoske k OI'D.

Kypc opuentupoBan Ha ¢popMmupoBaHue 6a30BOi MaTeMaTHUECKOW KOMIETEHTHOCTH U
CIOCOOCTBYET CO3aHUIO MOJOKHUTEIBHON MOTHBaLIMU 00y4yeHus. B cBoeil pabote npuMeHsto
CJIeIYIOIIME TPUHIUIIBI TOATOTOBKH K OI'D.

IlepBslii TPUHLINII — TPEHUPOBOYHBIN. Ha KOHCYnbTalMsIX ydaliuMcs MpeaIaraloTcs
TPEHUPOBOUYHBIE TECTHI, BHITOIHSSI KOTOPHIE IETH MOTYT OLIEHUTh CTENEeHb MOATOTOBIEHHOCTH K
9K3aMEHaM.

Bropoii npuHIMn — nHAMBAAyaIbHBIA. Ha KOHCYIBTAIMAX YIEHUK MOXKET HE TOJIBKO
BBITIOJTHUTH TECT, HO U MOJIYYUTh OTBETHI HA BOIIPOCHI, KOTOPHIE BBI3BAJIN 3aTPYJHEHHE.

Tpernii npuHIKI — BpeMEHHON. Bce TpeHMPOBOYHBIE TECTHI CIEAYET IPOBOAUTH C
OrpaHUYEHUEM BPEMEHH, YTOOBI yJaliuecs MOTJIM KOHTPOJIUPOBATh ce0s - 3a KaKOe BPeMs CKOJIBKO
3a/IaHUI OHU YCIIEBAIOT PEIINTD.

YeTBepThIil MPUHIIUI — KOHTPOJIUPYIOMIUNA. ITO HEOOXOIUMMO, IIOCKOJIBKY TECT IO CBOEMY
HA3HAYEHUIO CTaBUT BCEX B PaBHBIE YCIOBUSA U IpeanoaraeT 00beKTUBHBIN KOHTPOJIb
pe3yJIbTaTOB.

Crnemyst 5TUM npUHIHAIAM, GOPMUPYIO Y YICHUKOB HaBBIKM CaMOOOPa30BaHUA,
KPUTHYECKOT'O MBIIIJICHHSI, CAMOCTOSITEIbHONU PabOThl, CAMOOPTraHU3AIMHM U CAMOKOHTPOJIS.



Meau u 3axa4u NporpamMmal

3aHATUS ~ HalpaBJIeHbl Ha CUCTEMaTH3alMI0 3HaHuP. POopMbl OpraHu3aluu y4eOHOro
mpolriecca HampaBleHbl Ha YIIYOJeHHE HHIUBUAyaTu3aluu mporecca oOyueHus. OCHOBHBIM
Pe3yabTaTOM SIBJISIETCS YCIELIHOE BHINOJIHEHUE 3aJaHui 3k3amMeHa. [IpakTuueckoe UCIoIb30BaHKe
3aHATUI COCTOMT B BO3MOKHOCTH YCIEUIHO CIaTh JK3aMEH IO airedpe, a Takxke OOBEKTHBHO
OLIEHUTh YPOBEHb CBOUX 3HAHUH.
N3ydeHnue pa3sHOYpOBHEBOI MpOrpaMMbl HAIPaBJIEHO Ha JOCTHIKEHUE CIEAYIOLUX LIEeH:
e (opMupOBaHME NPEICTABICHUN 00 MIESIX M METoJaX MaTeMaTHKH; O MaTeMaTUKe Kak
YHHUBEPCAIIbHOM SI3bIKE€ HAayKH, CPEACTBE MOJCIMPOBAHMS SIBJICHUH U MPOLIECCOB;
® OBJaJCHUE YCTHBIM U MHCbMEHHBIM MaTEMaTHYECKUM S3bIKOM, MaTEeMaTHYECKUMU
3HAHHUSAMU U YMEHUSAMHU, HEOOXOIUMBIMHU JUIsl U3yYEHUS ILIKOJIbHBIX €CTECTBEHHO-HAYYHBIX
IUCLUIUIMH, A7 MPOJOJDKEHUs 00pa30BaHUS U OCBOECHUS M30paHHOW CHELMaNbHOCTH Ha
COBPEMEHHOM YpPOBHE;
® Da3BUTHE JIOIMYECKOI'O MBILIUIEHHS, aITOPUTMHUYECKON KYyJIbTYpbl, INPOCTPAHCTBEHHOTO
BOOOpaXXEHUs, Ppa3BUTHE MATEMaTHMYECKOI'O MBILIUIEHUS M MHTYULUH,  TBOPYECKHUX
CIOCOOHOCTE Ha YpOBHE, HEOOXOAWMOM JUIS TPOJODKEHUsT OOpa3oBaHUS M IS
CaMOCTOSITEJIbHON JIESITETIbHOCTH B O0JIACTM MaTEeMaTUKU U ee NPUIOKEeHUH B Oymymien
npodeccnoHALHOM IeATEIIBHOCTH;
® BOCIHTaHHE CPEACTBAMHM MaTEMaTHKH KyJIbTYpbl JIMYHOCTU: 3HAKOMCTBO C HMCTOpPHUEH
pa3BUTHs MaTEeMaTUKH, 3BOJIONMEH MaTeMaTHYeCKUX WAeH, MOHMMaHHE 3HAaYMMOCTHU
MaTeMaTUKH JJ11 00IIECTBEHHOTO IIporpecca.
B nanHoil mporpamme copepkaHue oOpa3oBaHUs Pa3BUBAETCS B CIEIYIOLIUX HANPABICHUAX:

* cHCTEMaTH3alMs CBEIEHUH O 4Ymciax; (OpMHUpPOBAaHUE MPEICTABICHHNA O PpaCIIMPEHUU
YHCIIOBBIX MHOKECTB OT HAaTYPaJIbHBIX O JAEHCTBUTEIbHBIX YHCEI; COBEPIICHCTBOBAHUE TEXHUKU
BBIYHCIICHHI;

* pa3BUTHE U COBEPILIEHCTBOBAHME TEXHUKHM alreOpanyeckux MpeoOpa3oBaHUM, pelieHus
YpaBHEHUI, HEPABEHCTB, CUCTEM,;

* CUCTeMaTu3alus U pacluIMpeHne CBEJCHUN 0 (DYHKIMAX, COBEPLICHCTBOBaHUE IrpauuecKux
YMEHUN;

* pa3sBUTHE NPEICTABICHUH O BEPOSTHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B
OKpY’KaIoIlleM MUDE;

* COBEpPILEHCTBOBAaHME MAaTEMaTHYECKOTO PAa3BUTHUS A0 YPOBHs, MO3BOJISIOIIEIO CBOOOAHO
MIPUMEHSTh U3yuyeHHbIe ()aKThl U METOJbl NP PELICHUH 3aJad M3 pa3jIUYHbIX pa3/ieloB Kypca, a
TaKXe UCIOJIb30BaTh UX B HECTAH/IAPTHBIX CUTYAlIUsX;

* (opmupoBaHHE CHOCOOHOCTHM CTPOUTH M HCCIIENOBaTh MPOCTEHIINE MaTeMaTHYecKue
MOJIENIN MU pelIeHUH NMPUKIAIHBIX 3a]a4, 3a7a4 U3 CMEKHBIX AUCLUIUINH, YIIIyOJleHHe 3HaHUi 00
O0COOCHHOCTSIX NMPUMEHEHHs] MAaTEMATUYECKUX METOJOB K HCCIIEIOBAaHUIO MPOLIECCOB U SIBJICHUM B
IpUPOJIE U OOIIECTBE.

Henn:
1. O6o06mmenue, yriayojieHne U CHCTEMAaTU3UPOBAHNE 3HAHUH 110 peneHnto BapuantoB OI'D.
2. [Tokazatb HEOOXOIUMOCTh TOJTOTOBKU K ycmemrHoi caade OI'D B COOTBETCTBUU C
TpeOOBaHUSAMU, TIPEIBSIBIICMBIMI HOBBIMH 00pa30BaTeIbHBIMU CTaH/IaAPTAMH.
3. [IpuoOpeTeHne MpakTUYECKUX HABBIKOB IpU pemieHuu 3aaanuii OI'3.
4. Pa3BHUTHE JTOTUIECKOTO MBINUICHUS YJIAIIUXCsl, TTO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYaIbHBIX
U TBOPYECKUX CIOCOOHOCTEH B mporiecce pabOThl C PasNTUYHBIMU HCTOYHMKAMHU HH(OPMAIIHH,
YMEHHM 110 BBHIMOJHCHHUIO THITOBBIX 3aJaHWi, MPHUMEHSIEMBIX B KOHTPOJIHHO-H3MEPUTEIBHBIX
Matepuanax OI'D;
5. Bocriutanue KyapTyphl TpyAa mpu padote ¢ uppoBeIMU 00pa30BaTEILHBIMU PECYPCAMHU.

3agaum Kypca
1. BoopyXHTb yyamuxcsi CACTEMOM 3HAHUH MO peleHuto BapuanTtoB OI'D.



2. ChopMupoBaTh yMEHHUS U HABBIKYU MPU PELICHUH Pa3HOOOPA3HBIX 337a4 Pa3InYHON CIOKHOCTH.
3. CmocoOcTBoBaTh (HOPMHUPOBAHHIO TIO3HABATEIHHOIO HWHTEpECa K MaTeMaTHUKe, pPa3BUTHIO
TBOPUYECKUX CIIOCOOHOCTEN yUyaluxcs.

4. IToBBICUTH YPOBEHh MATEMATUYCCKOM MOATOTOBKH YYAITUXCS.

5. IloaroToBuTh yyaniuxcs K ycnemHou caade OI'D.

Mecto npeamera B pegepaibHOM 0a3MCHOM Y4eOHOM ILJIaHe

IIporpamma kpyxkka «Maremaruka. IlpakTukym o noaroroske k OI'D » nns ywamuxces 9 kinacca
06a3o0Boro o0y4yeHus: paccuutaHa Ha 34 vaca (1 yac B Henenro B TeUCHUE y4eOHOTO To/la) B
cootBeTcTBUH ¢ y4eOHbIM Tu1aHoM MOY «OOIL Ne 78» na 2023-24 y4. rog.
OcHoOBHBIE cpeIcTBa 00yYeHUs:

e DJIEKTPOHHBIC yueOHbIE TOCOOUS;

e TEOPETHYECKHE MaTepUalbl B 3JIEKTPOHHOM U Ie4aTHOM (hopMmarTe;

e BUACO(PHIBMBI, TAOJIUIIBI, CXEMBI, MATEMATHYECKHE MOZEIH B SJIEKTPOHHOM (hopMmare;

e  DPa3IMYHBIC BAPMAHTHI KOHTPOJIBHO-U3MEPUTENBbHBIX MaTepranos OI'D o MaremaTHke.
IHenarormueckue TexHosorum: pazpusatouiero ooyuenus, MKT.

OO0mas xapakTepucTUKa Kypca

B sk3ameHannoHHoM paboTe BbIIENIEHBI ABa MOLYJIs: «Anredpay, «I'eoMeTpusD».

B mMonynu «Anrebpa» u «l'eomMeTpusi» BXOAUT JIBE 4aCTH, COOTBETCTBYIOILIUE IPOBEPKE HA 0A30BOM U
IIOBBIIIEHHOM YpPOBHSIX.

Yactu 2 moapyneit «Anredpa» u «l'eoMeTpusi» HallpaBJIeHbl Ha [IPOBEPKY BJIAJIEHUS MaTepUaoM Ha
IIOBBIIIEHHOM YpPOBHE.

Monynb «Anredpa» conepxxut 17 3aganuil: B yactu 1-14 3aganuii, B yactu 2 - 3 3a1aHus.

Mopynb «I'eomeTpus» cOAEpKUT § 3aaHui: B yacTH 1-5 3aganuid, B yacTH 2 - 3 3a1aHusl.

3aHATUS HANpaBJICHbl Ha IMOJrOTOBKY YYalIMXCS K cladye dK3aMeHa [0 MaTeMaTUKe B HOBOMU
¢dopme. OcCHOBHON OCOOEHHOCTBIO 3TUX 3aHIATUH SBJISETCS OTpabOTKa 3aJlaHUl 10 BCEM pas3zesiaM
Kypca MaTeMaTUKNU OCHOBHOM IIKOJIBL: apu(MeTHKe, anredpe, CTaTUCTUKE U TEOPUU BEPOSTHOCTEH,
T€OMETPHH.



Conep:xanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3aaHus» OTpabdoTka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe U rpaduueckoe NMpencTaBlIeHUE AAHHBIX, IUIAH U CXeMa, U3BJICUCHHUE HY)KHOM
uHpopmanuu. M3mMeHuMBOCT, TpU uU3MepeHusix. Pemmaromme mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIMUYMHAX. BeluncieHus u npeodpazoBaHue BeauuuH. MccaenoBanue mpocTenmx
MaTeMaTHYECKUX MOJEIEH.

«Bprumnciaenus u npeodpazoBanusi». Otpadorka 3aaa4d Ne 6 KUM OI'D.

Heiicmeus ¢ HamypanbHbIMU YUCAAMU

CrnoxeHue M BBIYMTAHUE, KOMIIOHEHTBHI CIIOXKCHHMS M BBIYUTAHUS, CBSA3b MEXAY HUMH,
HaX0XXJCHUE CYMMbl U Pa3HOCTH, U3MEHEHHE CYMMBbl M Pa3HOCTH IPU U3MEHEHUH KOMIIOHEHTOB
CJIO’KEHUS U BEIYUTAHUA.

VYMHOXKEHHE U JIeleHHE, KOMIIOHEHTbl YMHOXKEHHMsI W JICJIEHUs, CBSI3b MEXAY HUMH,
YMHOXXEHHE M CJOXCHHE B CTOJOMWK, JEJICHHE YrOJKOM, HpPOBEpKa pe3yiabTara C IOMOIIbIO
IIPUKHUJKNA U 0OpaTHOTO JEHCTBHUS.

Yucnosvie sviparxcenusn

YucnoBoe BbIpaKEHUE U €r0 3HaYCHHE, TIOPSIIOK BHIIIOJTHEHUS AEHCTBUIA.

/lpoou. ObvikHOoBeHHbIE OpOOU

Jost, yacte, 1poOHOE Yncio, 1podb. [IpoOHoe uncio Kak pe3yabTar aeneHus. [IpaBuinbHble
Y HENpPaBUJIbHBIE JPOOU, CMEIIaHHas APOoOb (CMEIIAHHOE YUCIIO).

3anuch HaTYpajJabHOIO YKCiIa B BHUJE JpoOU ¢ 3aJaHHBIM 3HaAMeHaTelleM, IpeoOpa3oBaHue
CMEIIIaHHOM IPOOU B HEMPABHIIBHYIO JPOOh U HA0O0POT.

ITpuBenenue npobeii k oOeMy 3HameHaTeN0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHne U BBIYUTAHUE OOBIKHOBEHHBIX APOOEH. YMHOKEHUE U JIeIEHUEe OOBIKHOBEHHBIX
IpoOei.

Apudmerndeckre IEHCTBHS CO CMEIIaHHBIMU JIPOOSMH.

Apudmernueckue 1eHCTBUS ¢ APOOHBIMHU YUCIAMH.

Cnocobul payuonanuzayuu bl4UCIEHUL U UX NPUMEHEHUEe NPU BbINOTHEHUU 0etUCmEUI.

Jecamuunwvie opoou

[IpeoOpazoBanue necATUUHBIX IpoOel B 0ObIKHOBEHHBIC. CpaBHEHHE JIECATUYHBIX TPOOEH.
CrnoxeHue W BBIUMTAHHE JIECATUYHBIX ApoOeil. OKpyriieHue AEeCATUUHBIX ApoOel. YMHOXEHUEe U
JENICHUE JIECATUYHBIX NIpoOei. [Ipeobpazosanue 00ObIKHOBEHHBIX Opobeli 8 Odecamuunble OpPOOU.
Koneunvie u becxoneunvie oecamuumvie Opoou.

Yucna. Payuonanvnsie yucna

MHoXecTBO palMoHaNbHBIX 4ucend. CpaBHEHHME palMOHaJIbHBIX uwncen. JledctBus c
panMoHaIbHBIMU YUCIaMU. [Ipedcmasnenue payuoranibHo20 Yucia 0ecimuiHol 0poosio.

Jpoono-payuonanvusie eviparxcenus

[TpeoOpa3oBanue IpOOHO-TMHEWHBIX BBIPAKEHUN: CIIOKEHHE, YMHOXKEHHE, JIeJCHUE.
Aneebpauueckas 0pobwb. Coxpawenue aneeopauueckux opobdeu. Ilpusedenue aneeopauyecKux
opobeti Kk obuemy 3HameHameno. [elicmeus ¢ ancedbpaudeckumu OpooaAMuU:  COJCEHUE,
gbluUmanue, yMHoJICeHue, 0eleHue, 6036e0eHuUe 8 CIeneHb.

«/lelicTBUTeIbHBIE YHcaa». OTpadoTKa 3a7au Ne 7 KUM OI'D.

Payuonanvnvie uucna

N3o0pakeHne uncen Ha YMCIOBOW (KOOpAMHATHOW) mpsiMoii. CpaBHeHHE umces. Moaynb
qyclia, TeOMETpUYecKas HHTepIpeTanus MOAyis uucia. JeWcTBUA C TMONOXKUTEIbHBIMH U
OTPHIIATEIIEHBIMU YHCIaMU. MHOXECTBO IIETIBIX YHCE.

Koopounama mouxu

OCHOBHbBIE TOHATHUS, KOOPOUHAMHBIL VY, paccmosanue mexcoy mouxamu. Koopounamei
MOYKU.

Hppayuonanvnwie yucna

[TonsiTHEe ppallMOHATLHOTO YKCa. Pacrio3HaBaHUE HPPAIMOHAIBHBIX YUCET.

MHnoocecmso OeticmeumenbHbiX Yuce.

«IIpeodpa3zoBanue ajredpanvecKux Bbipaxkenuii». Orpadorka 3agad Ne § KUM OI'D.



Hppayuonanvnvie uucna

[lonsTne uMppanuoHaJIBbHOrO uucia. Pacrno3HaBaHue HMppanUOHAIBHBIX 4ucel. [Ipumepsl
JI0Ka3aTenbcTB B anreOpe. /lelicmeus ¢ uppayuoOHANbHbIMU YUCIAMU: YMHOJICEHUE, OeleHue,
6036€0eHuUe 6 CMeneHb.

MHoocecmso OelicmeumenbHbIX Yuce.

«YpaBHeHHs U HepaBeHcTBa». OTpaboTka 3a1ad Ne 9 KIIM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypasenenua

[TonsiTve ypaBHeHUS U KOpHSI ypaBHEHUs. [Ipedcmagnenue 0 pagHOCUNbHOCMU YPAGHEHULL.
Obaacmsb onpedenenus ypasrerus (001acms OONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Jluneiinoe ypasnenue u e2o Kopnu

Pemenne nuHelHBIX YypaBHEHUU. Jluweiinoe ypasunenue c napamempom. Konuuecmeo
KOpHell TUHelH020 ypasHeHus. Peuwienue nunelunvlx ypasHenuti ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparusle ypaBHenus. HeronHbie KkBagpaTHble ypaBHEHUA. JJUCKPUMUHAHT KBaJpaTHOTO
ypaBHeHHs. Dopmyna KOpHEH KBajapaTHOTO ypaBHeHHs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PemeHue KBaJpaTHBIX ypaBHEHUI: MCIONB30BaHUE (DOPMYIBI Ui HAXOXKJICHUS
KOpHEH, epaghuueckuii memoo pewieHus, pasilodceHue HA MHOMCUMeNU, noobop KOopHel ¢
ucnonv3osanuem meopemvl Buema. Konuuecmeo xopHeti K8a0pamHo20 ypasHeHUs: 8 3a8UCUMOCTIU
om e2o Ouckpumunanma. buxeaopammuvie ypaemenus. Ypasnenus, ceooumvlie K JIUHEUHLIM U
keadpamuvim. Keadpammuvle ypasreHus c napamempom.

/lpobno-payuonansvhsle ypagHenus

Pemenne mpocteiinx ApoOHO-IMHEHHBIX YpaBHEHUU. Peutenue OpoOHO-payuoHANbHBIX
VPaBHEeHUI.

Memoowbl pewienus ypasHeHuli. Memoovl PABHOCUTbHLIX NPeobpPaA308aHULl, MEmMOO 3aMeHbl
nepemennol, epaguueckuit memoo. Hcnonvzosanue ceoicme hyHKyull npu peutenuu YpasHeHuil.

Ipocmetiwue uppayuonanvhule ypasuenus euoa | f (x) =a, \/f (X) = \/g (X) .

n
Ypasnenus suoa X = a.Ypasnenus 6 yenvix uucnax.

«BeposiTHOCTB coObITHI» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CrnyualiHple ONBITHI (SKCIIEPUMEHTHI), 3JEMEHTApHBIE Cly4yailHble COOBITHS (MCXOJIbI).
BepositHocTH  3neMeHTapHBIX  cOObITHM. CoObITMS B CIOy4aWHBIX  JKCHEpUMEHTaX U
0JIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH ciiydailHBIX COOBITHHA. OTBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMU COOBITUsIMHU. Kilaccuueckue BEpOATHOCTHBIE OIBITHI C
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadorka 3anad Ne 11 KUM OI'D.

Dyukyuu

Ilonamue ¢pynxkyuu

JlekapToBbl ~ KOOpAMHATBI ~Ha  IIockocTH.  DopMmMHUpoBaHME  TPEACTaBICHUH O
METANpPEeIMETHOM TOHIATHU «KOOpAWHATB). CrnocoObl 3amaHus (GYHKIWN: aHATMTHYECKHH,
rpaduueckuii, Tabmuunbld. ['paduk Qynxnuu. IIpumepsl QyHKUIUH, MOdydaeMblX B Ipoliecce
WCCIICIOBAHMSI Pa3IMYHBIX PEATBbHBIX MPOIECCOB M PEIICHUs 3a1ad. 3Ha4eHHnEe (QYHKIIMHA B TOUKE.
CpoiicTBa (yHKUMI: 00JacTh OINpENeNIeHus, MHOXKECTBO 3HAUCHHWH, HYJIH, T[POMEXYTKH
3HAKOIIOCTOSIHCTBA, YeMmHOCMb/HeyemHOCb, TIPOMEKYTKH BO3pacTaHUs B yObIBaHUS, HanOOIIbIIIEee
U HauMeHbllee 3HaueHus. MccnenoBanue GyHKIMU 1O ee rpaduKy.

Juneinan pynkuyusn

CoiicTBa u rpaduk JuHEHHON QyHKIUH. YTI0BOH K03 duImeHT npsmoil. Pacnonoxenne
rpaduka JMHEHHOW QYHKIIMK B 3aBUCUMOCTH OT €€ yIiI0BOro kos¢duiireHta u cBOOOAHOIO YIeHa.
Haxooicoenue xosgpgpuyuenmos nunetinotl Gynkyuu no 3a0aHHbLIM  YCIOBUAM: NPOXOAHCOEHUE



npsaAmMoll uepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOCHUEe NPAMOU depe3 OaHHYIO
MOYKY U NApALeIbHOU OGHHOU NPSAMOU.

Keaopamuunan pynxkyusn

CpoiictBa u rpaduk kBamparuyHo QyHkumm (mapabona). Illocmpoenue epaghuxa
K8aOpamu4Hou hYyHKyuu no mouxkam

Oopamnasn nponopyUOHAILHOCHb

k
CaoiicTBa QyHKIMU y = k y = —. I'unepbona.
X x

«IIpakTuyeckue pacuersl nmo popmyaam» Otpadorka 3amayd Ne 12 KUM OI'D.

Bolpaxkxenue c nepemeHHoW. 3HaueHHe BbIpakeHUs. lloacTaHOBKAa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

Ienvie svipasricenun

Crenenb ¢ HaTypajlbHBIM IIOKa3zaresleM M ee cBoilcTBa. [IpeoOpa3zoBaHMs BbIpakeHUH,
COJIep KAIIMX CTEIEHU C HATypaJIbHBIM I10KA3aTEIIEM.

OpHouneHn, MHorowieH. JlefictBus ¢ oJHOWIEHAMM M MHOTOWIEHaMH (CIOXEHUe,
BbIUUTAHUE, YMHOKEHUE). POpMYJIbl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a1au Ne 13 KM OI'D.

Cucmemvul nepasencme

CucreMbl HEpaBEHCTB C OJHOW NepeMeHHOW. PelieHue cucTeM HEPAaBEHCTB € OIHOMU
NIEPEMEHHON: JINHEHHBIX, Kgaopammubix. VI300paxeHne pelieHus: CUCTeMbl HEpaBEHCTB Ha YMCIIOBOM
MpsIMOM. 3aMKCh PELIEHUS] CUCTEMbI HEPABEHCTB.

«IlocnenoBareabHocTH U nporpeccun» Otpadotka 3agad Ne 14 KHMIM OI'D.
Ilocneoosamenvrnocmu u npozpeccuu
UYucnosas nocienoBarebHOCTb. [IpruMephl UNCIIOBBIX MOCIIEA0BATENLHOCTEN. beckoHeuHbIe
1ocJe10BaTenbHOCTH. ApudmMeTnueckas nporpeccus u ee cBoicTBa. ['eomeTpuieckas mporpeccus.
Dopmyna obwe2o uneHa u cymmvl N NEPELIX UNEHO8 apPUPMEemudeckou U 2eoMempuyecKoll
npoepeccutl

«I"'eomerpuueckue purypol. Yriab». Otpadotka 3agau Ne 15 KUM OI'D.

Benuuunwi

Bennuuna yrina. I'panycHas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOr0 TpeyroibHUKa. BHemHuit yron tpeyronpHuka. CymMma yrios
TPEYroJbHUKA

«OKpYXKHOCTB, KPYT M HX 3J1eMeHThI». OTpaboTka 3anau Ne 16 KUM OI'D.

['eomeTrpuueckass ¢urypa: OKpYKHOCTb, Kpyr. IloHsTue: BhMcaHHas U ONHCaHHas
OKPY>KHOCTh OKOJIO TPEYroJIbHHMKA, MHOTOYrojibHHKa. LleHTpanbHble W BIUCAaHHBIE YIJIBI, Iyra
okpykHOCTH. KacatenpHas K OKPYKHOCTH. YTOJ, OOpa3oBaHHBIN KacaTeIbHOM U XOPIOH.
CBOICTBO JABYX TN€peceKarmuxcsa XopA OKpykHOcTH. CBOHCTBO KacareiabHbIX. (CBOMCTBO
KacaTeJIbHOU U CEKYIIEH.

«Ilmomaas MHOTOYroabHUKA». OTpadoTka 3amad Ne 17 KUM OI'D.

H3zmepenusn u eviuucienusn

[Tnomagu. @opMynbl MIOMIAAM TPEYroJbHUKA, NapajjieiorpaMMa U €ro 4acTHBIX BHJIOB,
Tpanenuu, Gpopmyna ['epona, hopmyra TUIOIaAN BRITYKIOTO YETHIPEXYTrOJIbHUKA, (DOPMYIIBI IITUHBI
OKPY>KHOCTH U TUIOLIaJAHN Kpyra

«M3mepenust u BprunciaeHus». Orpadotka 3aaaqd Ne 18 KM OI'D.
H3mepenua u eviuucnenus



[Tnomanu. @opmysbl IIOHIAANM TPEYTONbHUKA, MapajjiesorpaMMa U €ro 4acTHBIX BHJIOB,
Tpareuuu, GopMyia IUIOMAIN BBITYKIOrO YeThIPEXYrodbHUKaA, (OPMYIbI JUIMHBI OKPYKHOCTU U
wionaau kpyra. [lnomaas npaBUIbHOTO MHOTOYTOJBHUKA.

Teopema  Iludaropa. TpUTrOHOMETPUYECKHME  COOTHOIICHUS B  MPSAMOYTOJIBHOM
TpeyrojbHuke. Tpuronomerpuueckue pyHKIUU yria.

«Teoperuueckne acnekTbl». OTpadoTka 3amad Ne 19 KUM OI'D.
Teoperuueckue acreKThl, TEOPEMBbI, aKCHOMBI, OIpeeIIeHUs, (DOPMYJIBI, IEMMBI.



Ilnanupyembie pe3yibTaThl 0CBOEHHS IPOrPaMMBbI Kypca

Jluunocmuvie pezyromamol:

OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOpPa3BUTHIO U
caM000pa3oBaHHUIO HA OCHOBE MOTHBALIMU K OOYYEHUIO U MMO3HAHUIO, OCO3HAHHOMY BHIOODPY
U TIOCTPOCHUIO JajbHEWIell WHAMBHAYaJbHOM TpaekTopuun oOpa3oBaHus Ha 0ase
OPUEHTUPOBKM B MHpE Hpodeccuii M NpOPecCHOHANBHBIX IPEANOYTEHUH, C Yy4eTOM
YCTOWYMBBIX IO3HABATENIbHBIX HHTEPECOB, a TaKKe Ha OCHOBE (OPMHUpPOBAHUS
YBa)XXUTEJIBbHOTO OTHOLIEHMSI K TPYY.

®opMHUpOBaHUE LEIIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKU U OOILECTBEHHOM MTPAKTUKH.
OcBoeHne connanbHBIX HOPM, ITPABUJII MOBEACHUS, POJICH U (OPM COLMATBHOM KU3HU.

PazButne MOPAJIBHOTO CO3HAHUA W KOMIICTCHTHOCTH B PCIICHHUU MOPAJIBHBIX HpOGHeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (DOPMHUPOBAHMS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
HOBEJICHHUS, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHSI K HDABCTBEHHBIM ITOCTYIIKAM.
®opmMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILLIEHUH U COTPYITHUYECTBE.
q)OpMI/IpOBaHI/Ie CIIOCOOHOCTH K SMOIUOHAJIBHOMY  BOCIPUATHIO MaTEMATUUYCCKUX
00BEKTOB, 33/1a4, PEUICHUH, PAaCCYKICHHUH

Memanpeomemmnuie pe3ynbmamol 00yueHUs

Pezynamuenvie YY/[
®  OmpeaensATb COOCTBEHHBIE MPOOJEMbl M MPUYMHBI UX BO3HUKHOBEHUSI MpPU paboTe C
MaTeMaTUYeCKUMHU O0BEKTaMH;
e (dopMynupoBaTh COOCTBEHHBIE BEpPCHM WJIM MNPUMEHATH YK€ H3BECTHbIE (OPMBI U
METO/Ibl PEIlIeHUs] MaTeMaTUYeCKOi npoOaemMbl, POPMYIHUPOBATH MPEANOIOKEHUS U CTPOUTH
TUIOTE3bl OTHOCUTEIIEHO PacCMaTPUBACMOT0 OOBEKTa M MPEIBOCXHINATH PE3yIbTaThl CBOCH
y4eOHO-TI03HABATENILHOM 1eATeIbHOCTH;
®  ONpeieNsATh IMYyTH JOCTIDKEHUS IeJied W B3BEUIMBATH  BO3MOXKHOCTH DPa3pelICHUs
OTIpeIeJICHHBIX Y4€OHO-TIO3HABATENBHBIX 337a4 B COOTBETCTBHUM C  OIPEICICHHBIMHU
KPUTEPUSAMHU U 331a4aMU;
® BBICTpaMBaTh COOCTBEHHOE OO0Opa30oBaTeIbHOE TMOAMPOCTPAHCTBO I pPa3peIICHUs
OMPENIETICHHOr0 Kpyra 3ajay, ONpelessaTh U HaXOAUTh YCIOBHUS AJis pealn3aluuud UAeH U
MJIaHOB (CaMO00yUYeHuUe);
®  CaMOCTOSITENILHO BBIOMPATH Cpellr MPeIoKEHHBIX pecypcoB Hanbosee d(hPeKkTUBHBIE U
3HAYUMBIE TP PabOTE C ONPEEICHHON MaTeMaTHYeCKOW MOJIETIBIO;
® yMETh COCTaBIsITh IUIAH Pa3pelICHUs] OMPEISICHHOTr0 Kpyra 3ajad, HCIOIb3ys
pa3IMYHBIE CXEMBI, PECYPChl TIOCTPOCHUSI TUarpaMM, MEHTAJIBHBIX KapT, IMO3BOJISIOIMINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAIINU3 3a]1a4H;
e yMeTh IUIAHUPOBATh CBOW OOpa3oBaTENbHBIM MapUIPYT, KOPPEKTUPOBATh M BHOCHTH
oTpe/ieJICHHbIE W3MEHEHUS, KAaYeCTBEHHO BIMAIONIME HAa KOHEYHBIM MPOJIYKT Yy4ueOHO-
MO3HABATEIbHOU JEATEIbHOCTH;
® yMEHHE KauyeCTBEHHO COOTHOCUTH CBOM JIEHCTBHSI C MPEABKYIIAEMBIM UTOTOM y4eOHO-
MMO3HABATEIFHON JIEATEILHOCTH MOCPEACTBOM KOHTPOJIS M TUTAHUPOBAHUS YI€OHOTO Mporiecca
B COOTBETCTBHH C U3MEHSIOIIMMUCS CUTYAllUSIMA M IPUMEHSIEMBIMH CPeJICTBaMU U (opMamMu
OpraHU3aIK COTPYIHUYECTBA, a TAK)KE WHIANBUTYyaIbHON pabOThI Ha YPOKE;
e yMEHHE OTOHMpaTh COOTBETCTBYIOIIME CPEICTBA PEAM3AIMH PEUICHUS MaTEMAaTHUYECKUX
3a/a4, TONO0MpaTh HWHCTPYMEHTHI i OIICHWBAHUS CBOEH TpaeKTopuu B paboTe ¢
MaTeMaTUYECKUMU TOHATUSIMU U MOJCIISIMH;
Ilo3nasamenvuvie YY/[
®  yMEHHE OMNpPEACNIATh OCHOBOIOJATAIOIIEE TTOHATHE W TPOU3BOAUTH JIOTUKO-CTPYKTYPHBIN
aHaJIM3, OIpPEAENATh OCHOBHBIE MPU3HAKM M CBOWCTBA C MOMOUIBIO COOTBETCTBYIOIIMX
CPEIICTB U HHCTPYMEHTOB;



® yMEHHME MPOBOAUTH KIACCUPUKALMIO OOBEKTOB HAa OCHOBE KpPUTEPUEB, BBIIEIATH
OCHOBHOE Ha ()OHE BTOPOCTETIEHHBIX JTAaHHBIX;

® yMEHHME TMPOBOJAUTH JIOTHUECKOE pacCy)XKICHHE B HANpPaBICHHMH OT  OOIIMX
3aKOHOMEPHOCTEN U3yyaeMoil 3a/1auu 10 YaCTHBIX PACCMOTPEHUH;

®  YMEHHUE CTPOUTH JIOTMUECKHUE PACCYXkACHHUS Ha OCHOBE CUCTEMHBIX CPABHEHUM OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOr0 MaTeMaTHYECKOI'o pasjeiia WiId MOJEIH, MOHSATUS WU KIAcCOB,
BBIJIEJISAS ONPE/ICTIEHHBIE CYIIIECTBEHHbIE IPU3HAKU WU KPUTEPUH;

®  YMEHHUE BBIBIISTH, CTPOUTH 3aKOHOMEPHOCTb, CBSA3HOCTD, JIOTHYHOCTH COOTBETCTBYIOILIUX
LIENIOYEK PACCYXACHUHN ITpU paboTe C MATEMaTUYECKUMU 3a7jauaMu, YMETh IOJIPOOHO U CXKAaTo
NPEJCTAaBIATh JETAIU3allMI0 OCHOBHBIX KOMIIOHEHTOB IIPHU JIOKA3aTENIbCTBE IOHATHH U
COOTHOLIEHUI Ha MaTEMAaTUYECKOM SI3BIKE;

® yMEHHME OpPraHU30BbIBATb IIOMCK U BBIABIATH INPUYMHBI BO3HUKAIOIUX IIPOLIECCOB,
ABJICHUH, Hanbosiee BEepOSITHbIE (haKTOPBI, 10 KOTOPHIM MaTEeMaTUUYECKUE MOJEIN U OOBEKTHI
BEAyT ce0sf TO ONpeleNCHHBIM JIOTMYECKHMM 3aKOHaM, YMETb TNPUBOAUTH MPHYUHHO-
CJICZICTBEHHBIN aHAJIU3 MOHATUH, CY’)KICHUH U MaTeMaTUYeCKUX 3aKOHOB;

® yMCHHE CTPOUTh MATEMaTHYECKYI0 MOJENb TpPU 3aJaHHOM YCJIOBHH, OOJanaromien
OIpe/IeJIEHHbIMA XapaKTEPUCTUKaMU OOBEKTa MpPU HAJIUYUM ONPEIESIEHHbIX KOMIIOHEHTOB
(bopMUpYIOLIETrocs MpenoaaraéMoro OHATUS U SBJICHMUS,

® yMEHHE  TEpPEeBOAUTH  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBIISIOLIYIO
MaTeMaTHYeCKOM 3aJadud Ha S3bIK  Tpauyeckoro OTOOpaXeHHS -  COCTABICHHS
MaTeMaTHYeCKOM MOJIeNH, COXpaHsIOIIel OCHOBHbIE CBOWCTBA U XapaKTEPUCTHUKH;

e yMEHHE 33/1aBaTh IUIAH PEUICHHMs] MaTEeMaTHYECKON 3aJayd, peaM30BbIBaTh aJITOPUTM
JeUCTBUH Kak MOIIaroBOM HHCTPYKIMHU JJIs pa3peleHus yueOHO-1103HaBaTeIbHON 3a1a4H;

®  YMEHHUE CTPOMUTH JI0KA3aTEIbCTBO METOJIOM OT IPOTUBHOIO;

e yMeHHue paboTaTh C NpoOJIEMHON CUTYaIHEH, OCYIIECTBIATh 00pa30BaTENbHBIN MpoLecc
MIOCPEJCTBOM IIOMCKAa METOJ0B U CIOCOOOB paspellieHus 3a/ladd, ONpPENENsIThb TPAHUIIBI
CBOEro 00pazoBaTeIbHOI0 IPOCTPAHCTBA;

®  yMEeThb OPHUEHTHPOBATHCS B TEKCTE, BHISBIIATH INIABHOE YCIOBUE 33/1a4d U YCTAaHABIMBATh
COOTHOIIEHHE pacCMaTPUBAaEMbIX OOBEKTOB;

® yMEHHE TMEepPEeBOAMTh, HHTEPIPETUPOBATH TEKCT B HHBIE (OPMBI MpPEICTaBICHUS
uH(pOpMAIIUU: CXEMBI, TUarpaMMbl, rpaduuecKoe MpeICTaBIeHHE JaHHBIX;
Kommynuxamuenwvie YY)/

e yMeHHue paboTaTh B KOMaHje, (JOpMUPOBAHHME HABBIKOB COTPYAHHUYECTBA U Y4eOHOIO
B3aMMOJICHCTBHS B YCIOBUAX KOMAH/IHOM UTPBI WIIM MHOHM (POPMBI B3aUMOJICHCTBUS;

e yMEHHE pacHpelessaThb POJIM U 3aJaud B paMKax 3aHsTHUs, GOpMUPYS TAaKKe HaBBIKU
OpPraHU3aTOPCKOT0 XapakTepa;

® yMEHHE OILIEHMBATh MPABWIBHOCTh COOCTBEHHBIX JAEHCTBHM, a TakkKe AEATeIbHOCTH
JIPYTUX YYACTHUKOB KOMAaH/IbI;

®  KOPpPEKTHO, B PaMKax 3a/lad KOMMYHHUKalud, (GOpMyJIMpOBaTh U OTCTAUBaTh B3IJISbI,
apryMEHTHPOBAaTh JIOBOJIbI, BBIBOJBI, a TAKXKe BBIABUIaTh KOHTPAPIYMEHTHI, HEOOXOAUMBIE
JUIS BBISIBJICHUS] CUTYAIlMH yCIeXa B PEIIEHUU TON WJIM HHOW MaTeMaTHYeCcKOH 3aauu;

® yMEHHME TIOJb30BaTbCi MAaTEMAaTHUYECKUMH TEPMHMHAMHU JJs pelIieHus y4deOHo-
[IO3HABATENbHBIX 33]a4, a TAaK)K€ CTPOMTh COOTBETCTBYIOIHME DPEUEBBIE BBICKA3bIBAaHUS Ha
MaTEeMaTHYeCKOM SI3bIKE JJIs BBICTPAaUBaHUSI MaTEMAaTUYECKOM MOJeNu;

e yMETh CTPOUTH MaTEMaTUYECKUE MOJEIM C  IOMOILIBIO  COOTBETCTBYIOLIETO
IIPOrPaMMHOT0 00ecreueHusi, CEpBUCOB CBOOOHOTO OTIAJIEHHOTO JOCTYIIA;

® yMeTh TPaMOTHO WM YE€TKO, corjacHo mpaBwiaM odopmienus KHMM-a OI'D 3anocuth
MOJIy4YE€HHBIE PE3YJIbTAThl - OTBETHI.

IIpeomemmnuie pezynomamuol.

e (dopMHpOBaHME HABBIKOB IOMCKAa MaTeMAaTUYECKOTO METO/a, AJIrOpUTMa M MOMCKa
pelieHus 3a1aum B cTpykType 3anad OI'D;

e (opmupoBaHUE HaBbIKa peIICHHs OMPEAETICHHBIX TUIIOB 3a/1a4 B CTPYKTYpe 3a1au OI'9;



e yMeHue paboTaTh C TaONUI[AMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETh
HpeOGpaBOBBIBaTB 3HAKW W CHUMBOJIBI B JOKa3aTCJIbCTBAX W MPUMCHACMBIX MCTOHAX IJIA
penieHus 00pa3oBaTeNbHBIX 33/1a4;

e yMEHHE TPHUBOAWTH B CHCTEMY, COIOCTaBJsATh, 0000IIaTh W aHATU3UPOBATH
MH(POPMAIMOHHBIE KOMIIOHEHTBI MaTEMAaTUYECKOTO XapaKTepa U YMETh MPUMEHATh 3aKOHBI U
MpaBuiia IS PEIICHHs] KOHKPETHBIX 3a/1a4;

® yMEHHE BBIJACIATH IJIABHYI0 M H30BITOUHYIO WH(POPMALNIO, TMPOU3BOIUTH CMBICIOBOE
CKaTHE MaTeMaTUYeCKMX (DaKTOB, COBOKYITHOCTH METOJIOB M CIIOCOOOB PEIICHHS;, YMETb
NPEJCTABIATh B CJIOBECHOH (hopMe, MCIOJb3Ys CXeMbl M Pa3iUuHble TaOIUIbI, TPadUKH U
AuarpaMmbl, KapTbl HOHATHU U KJIaCTCPbl, OCHOBHBLIC UJICHU W IIJIaH PCHICHUS TOU WM UHOU
MaTeMaTH4YeCKOW 3a/1a4H.

Tpebosanus K ypo8HIO NOO2OMOBKU YUAUUXCS

Hartypaasbnble uncaa. [I[podu. PannonajbHble yncia

BblnyCKHMK Hayyumcs.

L4 MMOHUMATL 0COOEHHOCTH IIGC?ITI/I‘-IHOﬁ CHUCTEMBbI CUHCIICHUA,

®  OIEepUpPOBATH MOHATUSAMH, CBA3aHHBIMU C ICIMMOCTBIO HATYPAJIbHBIX YHCEIT;

e BbIpaXaTh 4YWUCIA B SKBUBAJIEHTHBIX (opMax, BblOMpas HauOojiee MOIXOIAIYI0 B
3aBHCUMOCTH OT KOHKPETHOM CUTYaINH;

®  CpaBHUBATH U YIIOPALOYMBATH PALlMOHAILHBIE YHCIIA,

L4 BBIIOJHATH BBIYUCICHUA C pAallMOHAJIBHBIMU 4YHCJIaMH, COYCTasd YCTHBIC W IMHUCBbMCHHBLIC
HpI/IéMBI BI)I'-II/ICJIGHI/If/'I, IMPUMCHCHHUEC KAJIBKYJIATOPA,

®  UCIIOJB30BaTh IOHATHS M YMEHMs, CBSI3aHHbIC C MPONOPLMOHAIBHOCTHIO BEIMYUH,
IPOLIEHTaMH, B XO/€ PELICHMs] MaTeMaTH4YeCKMX 3ajad W 3aJad U3 CMEXHBIX NPEJIMETOB,
BBIITOJHATD HECIOXKXHBIC IPAKTHYCCKUC paCLIéTI)I.

JeiicTBUTEIbHBIE YMCJIA

Buinycknux nayuumes:

®  JCIIOJB30BaTh HaYaJbHbBIC MTPEICTABICHUS O MHOXKECTBE JICCTBUTEIBHBIX YHCEIT,
e  ONEpUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSATH €r0 B BEIYUCICHUAX.

Auaredpanyeckue BbIpaKeHHs

Buinyckunux nayuumcs:

®  OINEpUPOBATh MOHATUSMHU «TOXKIECTBO», «TOXKJIECTBEHHOE IPeoOpa3OBaHME», pellaTh
3aJa4du, cojepKaiue OyKBeHHbIE JaHHbIE; pa0d0TaTh ¢ (GopMyiamMuy;

® BBIIOJHATH MpeoOpa3oBaHUs  BBIPAKEHUH, CcOAEpXKAIUX CTENEHH C  LEJbIMU
IIOKAa3aTeIsIMU U KBaIpaTHbIE KOPHH;

®  BBINOJHATH TOXAECTBEHHBbIE NMPeoOpa3oBaHMs PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE
MpaBWJI A€HCTBUI HaJl MHOTOWIEHAMHU U alreOpandyeckuMH Ipo0siMu;

®  BBINOJHATH PA3JI0KEHNE MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHeHust

Buinycknux naywumes:

e pemarb OCHOBHBIE BUJbl PAllMOHAIBHBIX YPABHEHHWW C OJHON NEPEMEHHOW, CHUCTEMBI
JBYX YPaBHEHUU C JBYMS IEPEMEHHBIMY;

® I[IOHMMAaTh YPAaBHCHUE KAaK BAXHEHIIYI0 MaTEMaTUYECKYyI0 MOJENb I ONMCAHUSA U
M3Y4YEeHUs Pa3HOOOPA3HBIX peajbHbIX CUTYallUH, pelIaTh TEKCTOBBIE 3a/1a4l alredpandeckum
METOZOM;

®  [PUMEHATH IpaduyecKue MpeaAcTaBICHUS JUIs UCCIeI0BaHUSl YpaBHEHUI, NCCIIETOBaHUS
U PEIIEHUS CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.




HepaBencTBa

Buinycknux naywumes:

¢ J[IOHMMAaTh U IPHUMEHATH TEPMHUHOJOTHI0 U CHUMBOJIMKY, CBSI3aHHBIE C OTHOLIECHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

e peuiarb JIMHEHWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOMW M HUX CHCTEMBI; DEIIaTh
KBaJ[paTHbIE HEPABEHCTBA C OIIOPOM Ha rpaduuecKue MpeACcTaBICHuUs.

OcHoBHbIE NOHATHS. YK c/I0BbIE PYHKIMU

Buinycknux nayuumes:

® T[IOHMMAaThb U HCHOJb30BaTh (PYHKIMOHAIbHBIE TOHATUS U  S3bIK  (TEPMUHBL,
CUMBOJINYECKHE 0003HAUCHUS);

e  CcTpPOUTH IpaduKu FMEMEHTAPHBIX (QYHKIUI; UCCIE0BATh CBOMCTBA YUCIOBBIX (DYHKIIMIA
Ha OCHOBE M3y4YCHHS MOBEICHHS UX IPaUKOB;

¢ T[OHMMATh (YHKIMIO KaK Ba)XKHEUIIYID MaTeMAaTUYECKyI0 MOJeib MJii OMUCAHHS
MPOLIECCOB U SBJICHUN OKPYKAIOLIErO0 MHUPA, NPUMEHATh (DYHKUMOHATBHBIM S3BIK IS
OIMCAHMS U MCCIEIOBAHUS 3aBUCUMOCTEN MEXY GPU3NIECKUMHU BEIIMIMHAMM.

OnucarebHas CTATHCTHKA

Buinycknux nayuumcs.

®  HCIOJb30BAaTh MPOCTEHIINE CHOCOOBI TPEACTABJICHHS W aHalu3a CTaTUCTHYECKUX
JTQaHHBIX.

Cay4aiiHble COOBITHSI U BEPOSITHOCTD

Buinycknux nayuumces

®  HAXOAWTh OTHOCHUTEIIBHYIO YaCTOTY U BEPOSTHOCTh CIIYYaiHOTO COOBITHS.
KomOunaropuka

e  BhINYCKHHUK Hay4yuTCs peliaTh KOMOMHATOPHBIE 3a7]aul Ha HaXOXKJEeHUE YKciia 00BEKTOB
I KOMOWHAIHIA.

Harusanas reomerpus

Buinycknux nayyumes:

®  pacno3HaBaTb HA YEPTEKAX, PUCYHKAX, MOJACIAX U B OKPYKAIOLIEM MHpE ILUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

® pacrmo3HaBaThb pa3BEPTKM Ky0Oa, NPSIMOYTOJILHOTO Mapajulelenunesna, MpaBUIbHON
MUPaMUJIbl, HWIMHIPA U KOHYCA;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Napajuleenunena;

e  OmpeAensaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTyphl JIMHEWHbIE pa3Mepbl camoi
¢burypsl 1 Ha060pOT;

®  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapauIesenuIesa.

I'eomeTpuuyeckue Gpurypsl

Buinyckuux nayuumes:

®  TI0JIb30BAThCSA SA3BIKOM T'€OMETPUU JUIS ONMUCAHUS MPEAMETOB OKPYXKAIOIIEr0 MUpPa U UX
B3aHMHOI0 PACIIOIOXKEHHUS;

e  pacrno3HaBaThb U M300pa’kaTh Ha YepTekaxX M PUCYHKAX reoMeTpuyeckue (GUrypsl U MxX
KOH(UTypauuu;

®  HaxOJWThb 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYp M UX OTHOIICHUS, T'PaJYyCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsisi ompeneneHus, CBOWCTBA M NPU3HAKU (QUTYp M HX
3JIEMEHTOB, OTHOIIEHUsI puryp (paBeHCTBO, MMOA00ME, CHMMETPHH, TTOBOPOT, MapaJlIeTbHBIN
MEePEeHoc);

®  OINEpUPOBATh C HAYAIbHBIMU MOHSATUSMHU TPUTOHOMETPUU M BBIMOJIHATH AJIEMEHTapHbIE
orepaiuy HaJ GyHKIHUSIMH YIJIOB;




e pemaTh 3aJa4yd Ha JI0OKA3aTeJIbCTBO, OMNMPAsCh HAa H3yYEHHBIE CBOMcTBa Quryp u
OTHOIIEHUH MEXy HUMU U IPUMEHSS N3YYEHHBIE METO/BI 10Ka3aTEIbCTB;

e pelaTh HECIOXKHbIE 3aJaud Ha IIOCTPOEHUE, NPHUMEHSSI OCHOBHBIE AJITOPUTMBbI
IIOCTPOCHHUS ¢ IOMOLIBIO LIUPKYJISI U TMHEUKHY;

e  pelaTh NPOCTEHUIINE INIAHUMETPUYECKHUE 33aUU B IIPOCTPAHCTBE.

N3mepenne reomeTpu4ecKux BeJTUYMH

Buinyckuux nayuumes:

®  1CNOJb30BaTh CBOMCTBA U3MEPEHMs JJIMH, IUIOIIAJEH U YIVIOB MpU PEIICHUHU 3a/ad Ha
HaXO0XJCHHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYXXHOCTH, JUIMHBI JYI'M OKPYXXHOCTH, I'paTyCHOMN
MEpBI yIIIa;

®  BBUMCIATH IUIOLAJAM  TPEYrOJIbHUKOB, MPSIMOYTOJBHUKOB, IapaiieIorpaMMoB,
Tpaneuui, KpyroB ¥ CEKTOPOB;

®  BBIUUCIIATH JUIMHY OKPY>KHOCTH, [UIMHY IYTH OKPY>KHOCTH;

®  BBIYUCIATH JUIMHBI JMHEHHBIX 3JIEMEHTOB (DUIYp U UX YIJIbI, UCHOIb3Yys (POPMYJIbl AJTUHBI
OKPY>KHOCTH U JUIMHBI 1YTU OKPYXKHOCTH, (POpMYyJIbl IUIOMAAEH GUryp;

e  pemaTh 33JaYd Ha JJOKA3aTEIbCTBO C HMCIIOJIB30BAaHHEM (POPMYI JUTMHBI OKPYKHOCTH H
JUIMHBI YTU OKPY>KHOCTH, (hopMyn miomaneit puryp;

e pelaTh NPAaKTHUYECKUE 33aJauM, CBA3aHHBIE C HAXOXJICHUEM I'€OMETPUYECKUX BEIUYUH
(ucnonb3yst MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA).

Koopaunarsi

Buinycknux nayuumes.

®  BBIYUCIIATH JUIMHY OTpPE3Ka IO KOOPAMHATAM €ro KOHIIOB; BBIYUCISATH KOOPJHUHATHI
CepeIUHbBI OTPE3KA;

®  UCIOJB30BaTh KOOPAMHATHBIM METO/ Ui U3YYEHUS CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

Cnucok 3JIeKTPOHHBIX PECYPCOB:

http://www.prosv.ru - caiit uzgarenscra «IIpocBemienue» (pyopuka «MaremaTuka)
http:/www.drofa.ru - caiitT n3garensctBa poda (pyOpuka «MaremaTuka)
http://www.center.fio.ru/som -  MeTogWuYeCKHEe  PEKOMEHIALMU  YYUTEIIO-NPEIMETHUKY
(mpencraBieHbl BCE IIKOJNBHBIE TpEeIMeThl). Marepuanbl Ui CaMOCTOSTENbHON pa3paboTku
npoUIBHBIX MPOO U aKTUBU3ALMHU ITpoliecca 00yUeHHs B CTapIIEeH HIKOJIE.

http://www.edu.ru - IlenTpansHbIil 00pa3oBaTeNbHBIN MTOPTAN, COAEP)KUT HOPMATUBHBIE JOKYMEHTHI
MuHucTepcTBa,  CTaHIApThl, HWHPOPMAIMIO O  MPOBEICHHE  OKCIICPUMEHTa,  CepBEp
MH(POPMAIIMOHHOW TOAEPKKA ETMHOTO rocy1apCTBEHHOTO K3aMeHa.

http://www.internet-scool.ru - caiit MaTepHer — mkonsl u3narenbeTBa [IpocBemeHne. YueOHbIH
iaH  pa3paboraH Ha  ocHOBe  (erepambHOro  0a3WCHOrO  y4eOHOro  TIaHa Ui
o0meodpazoBarenbHbIX yupexaenuin PO u mpencrasnser obnacte 3HaHui «Maremaruka». Ha
caiite mpeacTaBieHbl VIHTepHET-ypOKH MO anredpe W HavaiaM aHalu3a U F€OMETPUH, BKIIOYAIOT
noAarotoBky caauu OI'D.

http://www.legion.ru — caiit nznarenscrBa «JIernon»

http://www.intellectcentre.ru — caiit wusmatenbctBa «MHTEIEKT-LIeHTpY», TIE MOXXHO HAWUTH
y4eOHO-TPECHUPOBOYHBIE MATEPUAIIBI, IEMOHCTPAI[HOHHBIE BEPCHH, OaHK TPECHUPOBOYHBIX 3aJaHHH
C OTBETaMH, METOJIUUCCKUE PEKOMEH AU ¥ 00pa3Ilbl PEIICHU I

http://www.fipi.ru - mopran WHPOPMAIIMOHHOW TOAAEP)KKH MOHUTOPUHTA KayecTBa 00pa3oBaHus,
31ech MOXKHO HaiiTh DenepanbHbIi 0aHK TECTOBBIX 3aJaHUN

https://math-oge.sdamgia.ru/methodist - oTKpbITHIiT OaHK 3aaHUI IO MATEMATHKE



http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/
https://math-oge.sdamgia.ru/methodist

TemaTH4yeckoe MIIAHNPOBAHUE KYypca

Ne /1 | Tema 3auaTus OcHOBHbIE BUJIBI JIeATeNbHOCTH yuanuxcs | Kon-Bo
(Ne 3amanms B8 KIIM) 4acoB
1 Beruucnenus u BeimonssoT apupmMeTHuecKue JecTBUs C 2
npeoOpa3oBaHuUs. pauMOHAIbHBIMU YHCIAMU, BEIUACISIOT
(6 3apanue KMIM) 3HAYEHUS YHCIIOBBIX BBIPAKEHUH,
MEepPexXOoIAT OT OJHOM (OPMBI 3aMKCH YHCIIA
K JIpyrou.
2 JleicTBUTEIbHBIC N300pakaroT 4yrciia TouKkaMu Ha 2
yucia. KOOPJAMHATHOM IIPSIMOM, CPAaBHUBAIOT
(7 3amanue KIIM) JIeHCTBUTEIILHBIC YHCIIA, BHIIIOIHSIIOT
BBIYUCIICHUS U TIpeoOpa3oBaHMs,
BBIIIOJIHSIIOT IPUKUJIKY PE3YJIbTATA
BBIYMCIICHH.
3 [Ipeobpa3zoBanus BbINIONHSAIOT BBIYUCICHUS U 2
anredpanvyecKux npeoOpa3oBaHus apUPMETUIECKUX
BbIpaKCHU. BBIPAKEHUI, IPUMEHSIIOT CBOMCTBA
(8 3amanne KMM) apu(pMETUYECKUX KBAJPAaTHBIX KOpHEN AJIs
peoOpa3oBaHus BEIPAKECHHI.
4 YpaBHeHus U Pemarot nuHENHbIE U KBaIpaTHBIE 2
HEPaBEHCTBA. YpaBHEHUS C OJTHOW MTEPEMEHHO,
(9 3amanue KMM) HEPABEHCTBA C OJTHOM MMEPEMEHHOMN U UX
CHUCTEMBI.
5 Oyuknun ¥ rpadpukn. | CTPOSAT ¥ YUTAIOT TpaPUKU Pa3IMIHBINA 2
(11 3aganue KMIM) byHKIMH, YuTatOT rpaguku QyHKIHH,
OTHCHIBAIOT C IIOMOMIIBIO (DYHKITHIA
pa3IMyHbIe 3aBUCUMOCTH MEXIY
BEITMYMHAMU, UHTEPIPETUPYIOT rpaduKu
3aBUCHUMOCTEMN.
6 IIpakTnueckue OcCymIecTBISIIOT pacyeTsl 1Mo popmyiam, 2
pacueTsl 1o BBIPAXAIOT 3aBUCUMOCTH MEXY
dbopmynam. BEJIMYMHAMU, BBIYHMCIIAIOT 3HAYEHUS
(12 3amanue KIIM) YU CJIOBBIX BBIPAKEHUM.
7 [IpakTuxo- BbITIONHSAIOT BBIYUCICHUS U 4
OpUEHTUPOBAHHbBIE peoOpa3oBaHusl, OCYILIECTBISIOT
3aganus. (1-5) MPaKTUYECKHUE PACUYEThl, CTPOAT U
UCCIIETYIOT MAaTEMaTUYECKUE MOJIEIIH,
UCTIOJIB3YIOT MPUOOPETEHHBIE 3HAHUS U
YMEHMsI B IPAKTUYECKOM JIeATEIbHOCTH.
8 I'eomerpuueckue BrInosHseT 1eMCTBUS ¢ TEOMETPUUECKUMU 2
¢burypsl. Yribl. burypamu, pemaroT INIaHUMETPHUIECKHE
(15 3aganue KMIM) 3aJ]a4M Ha HaXO0XJIEHUE T€OMETPUUECKUX
BeJINYUH (YTJIOB).
9 OKpyXHOCTb, Kpyr 1 | Pacrio3HaroT BOMCAHHYIO U OIUCAHHYIO 2

UX DJIEMEHTHI.
(16 3aganue KIM)

OKPYXHOCTbH OKOJIO TPEYTOJIbHUKA,
MHOT'OYroJIbHUKA. L[eHTpanbHbIE U
BIUCAHHBIC YTJIbI, AYTY OKPY>KHOCTH.
KacarenbHast K OKpY>KHOCTH. YTO1,
00pa30oBaHHBIN KacaTelIbHON U XOPJOH.
CBOICTBO JIBYX MEPECEKAIOIINUXCS XOP
OKpYXHOCTH. [IpUMEHSIOT CBONCTBO
KacaTelbHBIX, CBOMCTBO KacaTelIbHOU U
CEKYIIEH.




10 | [Inmomans Pacno3nator reomerpuyeckue GuUrypsl Ha 2
MHOT'OYTOJIbHHUKA. MJIOCKOCTH, PEIIaloT MIaHUMETPUUECKUE
(17 3aganue KHMIM) 3a/1a4u Ha HAXOXKJICHUE T€OMETPHUICCKUX
BENMYUH (TUIOIIA/IH), OCYIIECTBISIOT
pacueTsl 1o Gopmyam.
11 N3mepenus u Pacnioznarot reomerpuyeckue Gurypsl Ha 2
BBIYMCIICHHUS. IJIOCKOCTH, PEIIatoT MIIaHUMETPHUUECKUE
(18 3aganue KHMIM) 3a/1a4u Ha HAXOXKJCHUE T€OMETPHUICCKUX
BEJIMYMH (TUIOIIAJICH, CPeIHEH JIMHIH) Ha
KJIeT4aToi Oymare, OCyIIEeCTBISIOT
pacueTsl 1o Gpopmynam. BeMucisioT cunyc,
KOCHHYC M TAHT€HC YIJIa.
12 | Teoperuueckue [IpoBOoasAT MOKAa3aTENbHBIE PACCYKIACHHUS, 1
ACIEKTBHI. OLICHUBAIOT JIOTHYECKYIO MPAaBUIBHOCTD
(19 3aganue KMIM) pacCyXJIeHUM, paClio3HAIOT OITMOOYHBIE
3aKJIHOYEHUS.
13 | Cucremsl Pemarot ypaBHEHUs1, HEPAaBEHCTBA U UX 2
HepaBeHCTB. (13 CHUCTEMBI.
3aganue KMM)
14 | BeposarHocTh HaxonsT BeposSTHOCTB CilydallHbIX COOBITHIA 2
COOBITHIA. B IIPOCTEUIINX pacyerax.
(10 3amanue KMM)
15 | locnenoBatensHoCcTH | Pacmo3HaroT apudmeTnueckue u 2
U IIPOTPECCHH. r€OMETPUYECKUE MTPOTPECCUU, PEILIAIOT
(14 3aganue KMIM) 3aJla4M ¢ IPUMEHEHUEM (OPMYIIBI OOIIEro
YJICHA U CyMMbI HECKOJIbKUX YJICHOB
MIPOTPECCUM.
16 | Pab6ora ¢ KUM 3
(vactsb 1)
Uroro: 34




