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IHosicuuTennLHAA 3aMHCKA

Pabouas mporpamma yuyebHoro kypca «OI'D Ha oTim4HO» uia 9 KiaccoB pa3paboTaHa B
COOTBETCTBUM C TpeOoBaHHAMU DenepaabHOr0 T'OCYAAPCTBEHHOIO0 00pa3oBaTeIbHOIO CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus U ¢ yueToM [IpumepHOl OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBI
OCHOBHOTI'0O 00111ero 00pa3oBaHus.

JlaHHBII Kypc HENOCPEICTBEHHO CBS3aH C MPOTrpaMMOi Mo maremaruke Uit 9 kimaccoB. OH
CHCTEMAaTU3UPYET CBEICHUA, IOJyYCHHbIE OOYJaroIMMUCS, 3aKpeIUIsieT MPaKTHYECKUe yMEHUS U
HaBBIKM, TO3BOJISIET BOCIOJHUTH MPOOENbl B 3HAHUSAX, HAlEJCH Ha MOATOTOBKY OOYYAIOMIMXCS K
YCIIEIHOMY HalMCaHUIO I'OCYJapCTBEHHON MTOTOBOM KOHCYJIbTAl[MM, BHEIIHUX MOHHMTOpUHIOB. Ha
Kypce «OI'D Ha OTIMYHO» mpennojaraeTcs YAEHSATh OONbIIOEC BHUMAHUE DPA3BUTHUIO YMEHHUS
00yyJaroIuxcs CYUTATh U aHAIM3UPOBATh, (POPMHUPOBAHNIO MATEMATUYECKON IPAMOTHOCTH, PA3BUTHIO
HAaBBIKOB M YMEHUN CAMOCTOSITENILHOTO BBIIOJIHEHHS 3aJaHHI PA3IMYHOTO YPOBHS CI0KHOCTH.

MesxnpeaMeTHble CBA3U: Kype HE 3aMellaeT ypOKU MaTeMaTHKH, a AonojiHgeT ux. Onupaercs
Ha MEXIPEAMETHBIC CBS3M C (PU3MKOH, XuMHeEH, yepuyeHneM. llpu oOyyeHHH MaTeMaTHKE IIMPOKO
UCMOJb3YIOTCS  HAaIJIHBle  [OCOOMsA  JUuld  WUIIOCTPAlMM  CBOMCTB  (UIyp,  BBIPAXKCHMH.
MexnpeaMeTHble CBSA3M B y4eOHOM mpoliecce 00ecrednBaroT JIydllee MOHUMaHHe O0y4YaroluMUCs
M3y4yaeMoro Marepuasia u 6osee BbICOKUI ypOBEHb BJIa/IeHUS] HABBIKAMM 110 MaTEeMaTHKE.

Ieans Kypca:
cucTeMaTHh3alys 3HaHUM M CIIOCOOOB JEATENbHOCTH y4alllUXCsl 110 MaTeMaTHKe 3a KypC OCHOBHOIM
IIKOJIBI, MOJTrOTOBKAa oOOy4aromuxcs 9 Kimacca K OCHOBHOMY TOCYIAapCTBEHHOMY OJK3aMEHY IO
MaTeMaTHKe.

3apaum kypca:
e 3aKkpenuTb OCHOBHBIC TEOPETUUYECKHUE IOHATHS M ONPEAEICHUS 10 OCHOBHBIM M3y4aeMbIM
paszzaenam;
e OtpaboTaTh OCHOBHBIC TUIBI 3324 H3ydaeMbIXx TUoB KM OI'D «Anrebpa» u «['eomerpusi» u
UX aITOPUTM PEUICHHUS;
e @dopmupoBaTh y 00yYaroIMXCs LEIOCTHOTO NPEACTaBICHUS O TeMe, €€ 3HAueHUs B pasjene
MaTeMaTHKH, MEXIIPEIMETHbIE CBSA3U C IPYTHUMU TEMaMU;
e CnocoOcTBOBaTh HMHTEIUICKTYaIbHOMY  Pa3BUTHIO  ydaliuxcs, (OpPMHUpOBaHHIO  KadyecTB
MBIIUICHUS, XapaKTEPHBIX JUISI MaTeMAaTHYEeCKOH NeATeNbHOCTH M HEOOXOIUMBIX YUEHHUKY IS
ycnenrHoi caaun OI'D, mist ob1ielt connaabHOW OpUEHTAINH;
e AKIEHTHpPOBAaTh BHHMAaHHE y4YallUXCsd HAa EIWHBIX TPEeOOBAHUAX K TMpaBHiIaM O(QOPMIICHHS
Pa3MYHBIX BUIOB 33J]aHUH, BKIIFOYAEMbIX B UTOTOBYIO aTTECTAIMIO 32 KYPC OCHOBHOM IITKOJIBI.
e Cnoco6cTBOBaTh CO3/IaHUIO YCIOBUI OCMBICIIEHHOCTH YU€HUS, BKJIIOUEHHS B HETO 00y4JaroLierocs
Ha YPOBHE HE TOJIbKO MHTEIIEKTYaJIbHOM, HO TMYHOCTHON M COLIMATIbHON aKTUBHOCTH C IPUMEHEHUEM
TeX WJIA UHBIX METOZ0B O0yUYCHHS.

[Iporpamma yuebHoro kypca «OI'D Ha OTIMYHO» TIpeAHA3HAYEHA ISl TIOBBIIICHHS
3¢ GEKTUBHOCTH MOJATOTOBKM o0ydaromuxcsa 9 kiacca K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKe 3a KypCc OCHOBHOM IIKOJIBI W MpeAycMaTpuUBaeT HMX IOJArOTOBKY K JalibHeWlemy
o0y4eHHMI0O B CpeAHEH IIKOJIe», HampaBieH Ha BOCIOJHEHHE HEJOCTAIOIMX 3HAHUHM, OTpaboTKy
IIPUEMOB pEIIEHUs 3aJaHui pa3IMYHBIX THUIOB U YpPOBHEH CII0O)KHOCTM BHE 3aBHCHUMOCTH OT
(GopMyIMPOBKH, a TaKXkKe OTpaOOTKY TUIOBBIX 3aaHuit OI'D mo MaTemMaTuKe Ha TECTOBOM MaTepuase;
MO3BOJINT CHCTEMaTU3UPOBATh M YIIIYOUTh 3HAHUS YyYallUXCS [0 pa3jMYHbIM pas3jenaM Kypca
MaTeMaTHUKd OCHOBHOW mIKONbl (apudmernke, anredpe, CTaTUCTUKE, TEOPUHM BEPOATHOCTEH U
TEOMETPHN).

[Iporpamma Kypca coctaBieHa Ha OcHOBe OO0s3aTeNbHOr0O MHHHMYMa COJIEpyKaHHS
o0pa30BaTeNbHBIX MPOrpaMM IO MaTeMaTHKe U TPeOOBAaHWU K YPOBHIO MOATOTOBKH BBITYCKHHUKOB
OCHOBHOM 11K0JIBl, ¢ yueToM Crerudukarmu KUM st nposeaenus B 2025 r. OI'D mo MaTtematuke u
Komndukaropa mposepsiembix TpeOoBaHuii k pesynapratam ocBoeHuss OOII OOO u snemeHTOB
conepskanus s nposeneHus OI'D o maremartuke, noarorosneHHbx @UIIN wa 20251



B cootBerctBum ¢ yuebHbM mianoM MBOY «®&noposckas OOL» na 2024-2025 y4yeOHbIH
rog Ha wu3ydeHue GaKyJIbTaTUBHOIO Kypca OTBeIeHO 34 4YacoB M3 YacTH Yy4eOHOTO IUIaHa,
bopMupyeMoii yqacTHHKaMHu 00pa30BaTeIbHbBIX OTHOMEeHUH (1 yac B Henmento).

[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPaMMBbI Kypca
Jluunocmuvle pe3ynomamoi:

e OTBETCTBEHHOE OTHOUICHHE K YYE€HHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOpa3BUTHUIO U
caMo00pa30BaHUI0 Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO W IO3HAHUIO, OCO3HAHHOMY BBHIOOPY U
MIOCTPOCHHUIO JajbHEHIIeN HHANBUAYAIBHON TPAaeKTOPUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE
npodeccuii U Mpo(ecCHOHANBHBIX MPEANOYTEHUH, C Y4eTOM YCTOWYHMBBIX TO3HABATEIbHBIX
HWHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHHS K TPYY.
e @opMHpOBaHUE IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKU U OOLIECTBEHHON MTPAKTUKH.
¢ (OcBoeHUE COLMATBHBIX HOPM, MTPaBUJI MMOBEACHUS, POJei U HOpM COLHATBEHOM KU3HU.

e Pa3BuTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUHM MOPAJIBHBIX MPOOJIEeM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEJIEHMUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K HPABCTBEHHBIM IOCTYIIKAM.
o dopmMupoBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIIEHUU M COTPYIHUUYECTBE.
e dopMmupoBaHHE CIIOCOOHOCTU K SMOLIMOHATIBHOMY BOCIPUATHIO MaTeMaTUYECKHX 00OBEKTOB, 3a/ad,
peuieHu, paccyXaeHui

Memanpeomemnvie pezyromamol 00yueHus

Pezynamuenvie YY/[
e ompenensTb COOCTBEHHBIE NPOOJIEMBI W TPUYMHBI WX BO3HUKHOBEHHS TpH paboTe C
MaTeMaTHYEeCKUMHU 00bEKTaMHU;
e (opMmynupoBaTh COOCTBEHHbIE BEpCHUM MM NPUMEHATH YK€ H3BECTHbIE (OPMBI M METOAbI
peleHusi MareMaTudeckoi mnpobiaembl, (GOpMyIUpOBaTh MPEANONOKEHUS] M CTPOUTh THUIOTE3bI
OTHOCHUTEJIbHO paccMaTpuBaeMoOro OO0bEKTa M MPEABOCXMILATh pPE3YyIbTaTbl CBOEH yueOHO-
MI03HABATEIbHOM JeATEIbHOCTH;
®  OmpeneNnsaTh MyTH JOCTH)KEHUS eIl U B3BEIIMBATh BO3MOXXHOCTH Pa3pelICHHs OIPEIeICHHBIX
y4eOHO-TI03HABATEIbHBIX 33/1a4 B COOTBETCTBHH C OIPEICIICHHBIMU KPUTEPUSIMH H 33]a4aMH;
®  BBICTpPauUBaTh COOCTBEHHOE 00Pa30BaTENbHOE MOANPOCTPAHCTBO ISl pa3pellieHus] ONPeaeICHHOTO
Kpyra 3ajiay, OlpeAessaTh 1 HAXOAUTh YCIOBUS ISl peasin3aliy e U miaHoB (caMoOoOyUYeHHe);
®  CaMOCTOSTENIBHO BBIOMpATh Cpeau MpPEUIOKEHHBIX pecypcoB Haubosnee 3(dexkTuBHbIE U
3Ha4MMble IPU paboTe C ONpeeICHHON MaTeMaTHUYECKOH MOJIeNbIO;
®  yMEThb COCTaBJIATH IUIaH pa3pelieHus ONpeAesIEHHOr0 Kpyra 3a/1a4, UCIOIb3ysl pa3InyHble CXEMBbI,
pecypchl  MOCTPOCHUSI JMarpaMM, MEHTAIBHBIX KapT, IO3BOJSIFOIIUX IPOU3BECTH JIOTUKO -
CTPYKTYpHBIN aHalIU3 3aJ1auy;
e yMeTh IUIAHUPOBaTh CBOW 0Opa3OBaTENbHBIA MapumIpyT, KOPPEKTUPOBaTh ¥ BHOCHUTH
oTpe/ieIeHHbIE N3MEHEHHSI, KAUeCTBEHHO BIIMSIONINE Ha KOHEYHBIH MPOIYKT y4eOHO-TT03HABATEIHLHON
NesTeNbHOCTH;
¢ yMEHHE Ka4eCTBEHHO COOTHOCHUTh CBOHM JIEHCTBHSI C TPEABKYIIAEMBIM HWTOTOM Y4eOHO-
MO3HABATEBHON JESITeIHbHOCTH TOCPEICTBOM KOHTPOJIA M IUIAHMPOBAHHS y4eOHOTO Ipolecca B
COOTBETCTBUHM C M3MEHSAIOIUMUCS CUTYallUsIMM M TPUMEHSEMBIMH CpEACTBaMU U (dopMamu
OpTaHU3aIH COTPYAHUYECTBA, a TAKXKE WHANBHIYAIbHON pabOTHI HAa YPOKE;
e yMeHHE OTOHMpaThb COOTBETCTBYIOILIME CPEACTBA peau3allMH pEIICHUs MaTeMaTHYeCKuX 3a71ad,
noaoupaTb MHCTPYMEHTBHI Ul OLEHUBAHHUA CBOEH TpaeKTopuu B paboTe C MaTeMaTHUYeCKUMHU
MOHATUSIMH U MOJICIISIMU;

Ilo3nasamenvuvie YY/1
e  yMEHHE ONPENEISITh OCHOBOIOJAralomiee MOHITHE H MPOU3BOIUTH JOTHKO-CTPYKTYPHBIH aHAJH3,
OTIpPENIeNIATh OCHOBHBIE TIPU3HAKA M CBOWCTBA C TIOMOINBIO COOTBETCTBYIOIIUX CPEICTB U
MHCTPYMEHTOB;



® yMEHHE NPOBOAMUTH KIacCU(UKALUIO OOBEKTOB Ha OCHOBE KPHUTEPHEB, BBIIEIATH OCHOBHOE Ha
(oHE BTOPOCTETIEHHBIX JTaHHBIX;
® yMEHHE MPOBOJIUTH JOIMUYECKOE pAaCCYXJIEHHE B HAIpPaBICHUM OT OOLIMX 3aKOHOMEPHOCTEH
M3y4aeMOH 3a7a4u 0 YaCTHBIX PACCMOTPEHNUN;
® yMEHHME CTPOUTH JIOTUYECKHE PACCYKICHUS HAa OCHOBE CHCTEMHBIX CpPaBHEHMIl OCHOBHBIX
KOMIIOHEHTOB HM3Y4aeMOI'0 MaTEMaTHYECKOI0 pa3jieNna WM MOJEIM, MOHATUS WM KJIacCOB, BbLAEISASA
OllpezieNICHHBIE CYLIECTBEHHbIC IPU3HAKU WIIN KPUTEPUU;
® yYMEHHME BBIIBIATH, CTPOUTH  3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTh COOTBETCTBYIOILUX
LENOYEeK pacCyKJIeHUW Npu paboTe ¢ MaTeMaTHYECKUMH 33aJadyaMH, yMETh IOJPOOHO M CKaTo
IIPEICTABIIATh JETAIN3ALMI0 OCHOBHBIX KOMIIOHEHTOB IIPH JOKA3aTeJIbCTBE MIOHATUN U COOTHOIICHUN
Ha MaTEMAaTUYECKOM SI3BIKE;
® yMEHHME OpPraHU30BBIBATH IIOMCK W BBIABIATH NPUYMHBI BO3HMKAIOUIMX IPOLIECCOB, SBJICHUM,
HauOoJee BepOSATHBIC (DAKTOPHI, IO KOTOPHIM MAaTEMaTHYECKUE MOJIEIH W OOBEKTHI BEIyT CeOs IO
OIIpEAEIEHHBIM JTOrMYECKUM 3aKOHAM, YMETh IIPUBOJUTH PUYMHHO-CICICTBEHHBIA aHAJIN3 ITOHATHH,
CYXJECHUHM U MaTEMaTUYECKUX 3aKOHOB;
® yMEHHE CTPOMTh MaTEMaTHYeCKyl0 MOJEIb TMpH 3aJaHHOM  YCJOBUHM, OO0JIaAaromei
OIpPENICICHHbIMU ~ XapaKTePUCTUKAMU OOBEKTa IpPH HAJIMYUM  ONPEACICHHBIX KOMIIOHEHTOB
(bopMHpYIOLIETrocsT MPEANoIaraeMoro MOHATHS WIH SBJICHUS,
® yYMEHHME IEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYK) COCTABJIAIOILYI0 MaTeMaTH4eCKOU
3aJjauy Ha SI3bIK rpa)uyeckoro oToOpaKeHMsl - COCTABIEHUS MaTEMaTHUYECKOM MOJIENH, COXPaHIOLIeH
OCHOBHBIE CBOICTBA U XapaKTEPUCTUKU;
e yMEHME 3aJaBaTh IUIAaH PELICHUS MaTEeMAaTHYECKOHM 3aJauyM, pEaJln30BbIBATh aITOPUTM JEHCTBUI
KaK IOIIaroBOM MHCTPYKLIUU JUIsl pa3pelieHns yaeOHOo-1103HaBaTelbHOM 3a1auu;
®  yYMEHHE CTPOUTH JOKa3aTEIbCTBO METOJOM OT IIPOTUBHOIO;
e yMeHHe paboTaTh C MPOOJEMHOW CHUTyalMel, OCYIIECTBIATH OOpa30BATENbHBIA IPOIECC
MOCPEJICTBOM TOHMCKAa METOJOB M CHOCOOOB pa3pemieHHs 3a/adyd, OINPENeITh TI'PAaHHUIBI CBOETrO
00pa3oBaTEeIbHOIO IPOCTPAHCTBRA;
® yMETb OPHEHTHPOBATHCS B TEKCTE, BBIABIATH IJIABHOE YCIIOBUE 3aJaud U YCTAHABIIMBATH
COOTHOLIEHHE pacCMaTPpUBAEMbIX OOBEKTOB;
® yMEHHUE NEepPeBOJUTb, UHTEPIPETUPOBATh TEKCT B HMHbIE (OPMBI MPEICTABICHUS HH(DOpPMALUU:
CXEMBI, TuarpaMmsl, TpauyecKoe MpeICcTaBIeHUE JaHHbBIX;

Kommynuxamuenwvie YY/[
e ymeHue palboTaTb B KOMaHzae, (POPMHUPOBAHUE HABBIKOB COTPYAHMYECTBA U y4EOHOIO
B3alMO/JICHCTBHS B YCIOBUAX KOMaH/IHOM UTPbl MJIM UHOU (hOPMBI B3aUMOIEHCTBUS;
® yMEHHE pacCHpelensaTh pOIM M 33Ja4d B paMKax 3aHATUS, (GOpPMHPYS TakKe HaBBIKU
OpPraHMU3aTOPCKOrO XapaKTepa;
¢ yMEHHME OLEHUBATh IPAaBWIBHOCTb COOCTBEHHBIX JEWCTBUN, a TaKXkKe MAESITENbHOCTH IPYIHX
Y4aCTHUKOB KOMaH/Ibl;
® KOPpPEeKTHO, B paMKaxX 3aJady KOMMYHHUKaluu, (opMyaupoBaTb W OTCTaWBaTh B3IJIAIbI,
apryMEHTHPOBaTh JOBOJbI, BBIBOJBI, a TaKXXE€ BBIJBUIAaTh KOHTAPTYMEHTHI, HEOOXOIUMBIE IS
BBISIBJICHMSI CUTYallUM yCIeXa B PELICHUH TOM WJIM MHOW MaTeMaTH4eCKOM 3a7auu;
® yMEHHUE MO0JIb30BaThCsl MAaTEMAaTUYECKUMHM TEPMUHAMM Ul pelleHHs y4eOHO-TIO3HABATENIbHBIX
3a/1a4, a TAKKE CTPOUTHh COOTBETCTBYIOIIME PEUEBBIE BHICKA3bIBAHUS HA MAaTEMATUYECKOM SI3BIKE IS
BBICTpAaMBaHUsl MaTEMaTUYECKON MOJeNH;
® yMETb CTPOMTb MAaTEMAaTHYECKUE MOJEIN C TOMOIIBIO COOTBETCTBYIOIIEIO IMPOrPaMMHOIO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTAAJICHHOTO JJOCTYTIA;
®  yMeTh I'PaMOTHO U YE€TKO, coriacHo npasuiaMm odopmienus KMM-a OI'D 3aHocuTh mosydyeHHbIE
pE3YJIBTAThI - OTBETHI.

IIpeomemnvie pezynomamol:
e (opMUpOBaHHME HABBHIKOB IOMCKA MaTeMaTHYECKOTr0 METO/a, alrOpuTMa M MOUCKA PpeIIeHUs
3aJ1a4M B CTpyKType 3ana4d OI'D;



e (opMupoBaHME HaBBIKA PELICHHUS ONPEICIICHHBIX TUIIOB 33Ja4 B CTpYyKType 3axa4y OI'D;
e ymMmeHue paboTath ¢ TaOIMIIAMHU, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMU; YMETh MPE0OPa30BHIBATH
3HaKM M CHMBOJIBI B JIOKA3aTENIbCTBAX M NPUMEHSEMBIX METOJax JUIs pPEIIeHUs oOpa3oBaTelIbHbIX
3azad4;
® yMEHHE NPUBOJIUTH B CUCTEMY, COIOCTABIATH, 0000UIATh W aHATU3UPOBATH WH(POPMAIIMOHHEIE
KOMIIOHEHTBl MAaTeMaTU4eCKOro XapakTepa M yMETh IPUMEHSTh 3aKOHBl M MPABWIA I PELICHUS
KOHKPETHBIX 3a/1a4;
® yMEHHE BBLACIATH INIABHYIO U W30BITOYHYIO HH(OPMALHUIO, MPOU3BOJUTH CMBICIIOBOE C)KaTHE
MaTeMaTHYeCKuX (PaKTOB, COBOKYIMHOCTH METOJOB W CIIOCOOOB pEIICHHs; YMETh HPEICTABIATH B
CIIOBECHOM (popMe, MCITI0IIb3Ys CXEMBI M pa3IMyHble TaOJIUIbl, TPAQUKH U AMArpaMMBbl, KapThbl IOHATUH
U KJIACTEPBl, OCHOBHBIC UJICU U IIJIaH PELIECHUs TOM WIM MHOW MaTeMaTHUYECKOU 3a/1auu.

Tpebosanus Kk yposHIO NOO2OMOBKU YUaUUxcs
HartypaasbHblie yncaa. [Ipodou. PannonajbHbie yncia
Buinyckuux nayuumes:
®  [IOHMMaTh OCOOCHHOCTH JECATHYHOU CHCTEMBbI CUNCIICHUS;
®  OIEpUPOBATH ITOHATUSMH, CBA3aHHBIMU C JICJIMMOCTBIO HATYPAJIBHBIX YHUCEIL;
e  BBbIpaXaTh YMCJA B 3KBUBAJIEHTHBIX (popmMax, BbIOMpast Hanbosiee MOIXOASAIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYaluy;
®  CPAaBHUBATH U YIOPAIOYMBATH PALIMOHAIBHBIC YHCIIA;
®  BBINOJHATH BBIYMCICHHS C PAMOHAIBHBIMA YMCIAMH, COYETAsl YCTHBIE U NMMCBMEHHBIC IPUEMBI
BBIYMCIICHUM, IPUMEHEHHE KAJIbKYJIATOPA;
®  HCIIOJIB30BATh IOHATUS U YMEHUS, CBA3AHHbIE C IIPOIIOPLHOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, B
XOJle PEIIECHUs MAaTeMaTHYECKHX 3aJad U 3aJad U3 CMEXKHBIX NPEIMETOB, BBIIOJHATH HECIOKHBIC
[IPAKTUYECKUE PACUETHI.
JlelicTBUTEILHbIE YHCJIA
Buinycknux nayuumes:
® JCIOJIb30BaTh HAYAJIbHBIE NIPEACTABICHUS O MHOXKECTBE JCUCTBUTEIIbHBIX YNCE,
® OIEpPUPOBATH IIOHATUEM KBAJPATHOTO KOPHS, IPUMEHATD €r0 B BEIUUCIICHHUSX.
Auredpanyeckue BbIpasKeHUs
Buinyckuux nayuumca:
® OINEpUPOBaTh MOHSATHAMH «TOXJIECTBO», «TOXKIECTBEHHOE NpeoOpa3oBaHUE», pellaTh 3ajau,
coJieprkaliyre OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMysiaMu;
® BBINOJHATH MPEoOpPa30BaHUS BBIPAKEHHWH, COAEPXKAIMX CTENEHH C ILEJIbIMH I0Ka3aTelsiIMU U
KBaJIpaTHbIEC KOPHU;
® BBINOJHATh TOXJIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXEHUM HAa OCHOBE IPAaBUI
JEeMCTBUI HaJl MHOTOWIEHAMHU U alire0pandyecKuMHU Jpo0siMu;
® BBIIOJIHATH PA3JIOKEHNE MHOTOWICHOB Ha MHOXKUTEIH.
YpaBuenus
Buinycknux nayuumes:
e pellaTb OCHOBHBIC BU/bl PALMOHAJIBHBIX YPABHEHUHW C OJHOW IEPEMEHHOW, CHCTEMBI IBYX
YPaBHEHUH C IBYMs [IEPEMEHHBIMY;
¢ [IOHMMaTb YPaBHEHHE KAK BAXHEHIIYI0 MATEMATHYECKYH0 MOJENb Ui ONHMCAHUS M W3y4YEHUs
pa3sHOOOpa3HbIX peabHBIX CUTYAIM, peIIaTh TEKCTOBBIE 33/1a4H alreOpanuecKuM METOI0M;
e MpuMeHATh Tpaduyeckue TMpeACTaBICHUS I HCCIEIOBaHUS ypaBHEHHUH, MCCIEIOBaHUS U
peLIeHUsI CUCTEM YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.
HepagencrBa
Buinycknuk nayuumes:
® I[IOHUMAaTb U IPUMEHATH TEPMHUHOJIOTHUIO U CHUMBOJIMKY, CBA3aHHBIE C OTHOLIEHHEM HEpPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;
® pelaTh JIMHEWHBIE HEPaBEHCTBA C OJHOM NEPEMEHHOW M HMX CHUCTEMBI; pellaTh KBaJpaTHBIC
HEPaBEHCTBA C OMOPON Ha rpapuuecKue MpeacTaBIeHUs.




OcHoBHbIe OHATHSA. YHCI0BbIE PYHKIIUT

Buinycknux nayuumes:

® [IOHMMaThb M HCIOJB30BaTh (DYHKIIMOHAIBHBIE MOHATUS M S3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYCHHUS ),

® CTpOUTH TpaUKH 3IIEMEHTApPHbIX (YHKLMH; HMCCIENOBAaTh CBOMCTBA YMCIOBBIX (YHKUUH Ha
OCHOBE M3Yy4Y€HUs MOBEICHUS UX IPa(UKOB;

® [OHMMAaTh (YHKLIHIO KaK BAXHEHUIIYI0O MAaTEMaTHYECKYI0 MOJENb JUIl OMUCAHHUS IMPOLECCOB U
SBJICHUI OKPYXAIOIIEro MHpa, NPUMEHITh (YHKIMOHAJIBHBIN S3BIK JAJIS1 OMHMCAHUS U MCCIECIOBAHUS
3aBUCUMOCTEH MEX 1y (PU3MYECKMMHU BEITMUMHAMHU.

OnucarejibHasi CTATHCTHKA

Buinyckuux nayuumes:

® JCNOJb30BaTh NPOCTEUIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHbIX.
Cay4aiinble cOOBITHSI U BEPOATHOCTD

BbInyCKHUK HAy4YuTCS

® HaxXOJHUTb OTHOCHUTEIIbHYIO YaCTOTY M BEPOSTHOCTh CIyYaHOTO COOBITHSI.

Komo0unaropuka

o BbInmyckHUK HayduTCs periaTh KOMOMHATOPHBIC 33/1a4d HAa HAXOXJAEHUE 4Hciaa OOBEKTOB WM
KOMOMHAIIHIA.

Harnsinnasi reomerpus

Buinycknux nayuumcs:

® paclO3HaBaTh Ha YEpTEXkaxX, PHUCYHKaX, MOJEIAX M B OKPYXKAlOUIEM MHUPE IUIOCKUE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (PUTYDBI;

® pacro3HaBaTh pa3BEPTKU KyOa, MPSAMOYrOJbHOrO Napajulejenuiena, MPaBUIbHOW NHpPaMUbI,
LHWIMH]Ipa U KOHYCA;

® CTPOUTH Pa3BEPTKU KyOa U MPSIMOYToJIbHOIO Napaljenenunea;

® ONpeenaTh M0 JUHEWHBIM pa3MepaM pa3BEPTKU (UTYphl JIMHEHHBbIE pa3Mepbl caMoi (GUrypsl U
Hao00poT;

® BBIUUCIATH 00BbEM IIPSIMOYTOJIBHOTO NTapasuIeIeIUIe 1a.

I'eomeTrpuueckue purypsoi

Buinyckuux nayuumes:

® TI0JIb30BAThCS A3BIKOM M€OMETPHUH I ONMCAHUS MIPEIMETOB OKPYXKAIOIIEr0o MUPa U UX B3aHUMHOTO
PacroIoKEHUS;

e pacro3HaBaTh W H300pakaTb Ha 4YepTeXax U PHUCYHKAX TIeoMeTpuyeckue QUrypsl U HUX
KOH(Urypauuu;

® HaxOJWUTbh 3HAUEHUS JUIMH JTUHEWHBIX JIEMEHTOB (PUIyp U UX OTHOILIEHUS, TPalyCHYIO MEpYy YIJOB
ot 0° no 180°, mpumeHss ompeaeseHus, CBOWCTBA M MPU3HAKU (UTYp U UX DJIEMEHTOB, OTHOIIECHUS
¢uryp (paBeHCTBO, 10/1001€, CAMMETPHUH, IOBOPOT, MapaljIeNIbHbII epeHoc);

® OIEpPUPOBATh C HAYaJIbHBIMU MOHATHSIMH TPUTOHOMETPUH M BBIIIOJIHATH 3JIEMEHTApHBIE Ollepaluu
Ha/l QYHKIMSIMHU YTJIOB;

e pemaTh 3aJaud Ha JOKa3aTelbCTBO, OMMPAsCh HAa H3Y4YEHHbIE CBOMCTBA (UIYp M OTHOILEHUMN
MEX1y HUMH U IPUMEHSISI U3y4EHHbIE METO/IbI JJOKa3aTeNIbCTB;

e pelaTh HECJIOXHBIE 33JaYd Ha IOCTPOEHUE, NMPHUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS C
MTOMOUIBIO IUPKYJIS U JIMHENKH;

e pewiaTh NpocTellIne MIaHUMETPUUYECKHE 3a/1a4H B IPOCTPAHCTBE.

N3mepenne reomeTpu4ecKux BeJIUYHH

Buinycknuk nayuumcs:

®  WCIIOJIb30BAaTh CBOMCTBA HW3MEpPEHHUS JMJIMH, IUIOUIaJed M YIJOB NpHU pEHIeHHH 33434y Ha
HaXO0XJEHUE JJINHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI 1yTH OKPYKHOCTH, TPaJlyCHON MEPHI YIJIa;
®  BBIYHCIATH IJIOAAHN TPEYrOJbHUKOB, IPSMOYTOJILHUKOB, MapajyieIoOrpaMMOB, Tpareuuii, Kpyros
U CEKTOPOB;

®  BBIYNCIATH JJIMHY OKPYKHOCTH, AJIMHY JyTU OKPY>KHOCTH;




®  BBIYUCIIATH JJIMHBI JUHEWHBIX 3JEMEHTOB (UTYp M HMX YIJIbI, HCIOJB3YS (OPMYINbI JUIMHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYXHOCTH, (POpMYJIBI TUTOMAAEH GUTyp;

e pemaTh 3a7ayd Ha JOKA3aTEeNbCTBO C HCIIOIb30BAaHUEM (OPMYJ JUTMHBI OKPYXHOCTH W JJTHHEI
IYTU OKPY>KHOCTH, (POpMYJI TUIoLIanen Gpuryp;

e  pemarb NPaKTUYECKHE 33]a4H, CBA3aHHBIC C HAXOXKJACHNUEM F€OMETPUUYECKUX BEIMYUH (MCIIONIB3YS
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEZCTBA).

Koopaunarsi

Buinycknuk nayuumcs:

® BBHIYUCIATH JUIMHY OTpe3Ka MO KOOpAMHATaM €ro KOHIIOB; BBIYHMCIATH KOOPIMHATHI CEpEeIUHBI
OTpe3Ka;

® JCIIOJIb30BaTh KOOPAWHATHBIN METO IIsl U3YYEHUS! CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Coaep:xanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHBIE 3a1aHus» OTpadboTka 3a1au Ne 1-5 KMIM OI'D.

Tabnuunoe W TpaduyecKoe MPEACTAaBICHUE NAaHHBIX, IJIAH M CXeMa, M3BICUYCHUE HYKHOU
unpopmanuu. M3meHunmBocTh mpu u3MepeHusx. Pemaromue mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHUYUBBIX BEJIMYMHAX. Bpruncienus u npeoOpazoBaHue BenuuuH. MccnegoBanue mnpoctenmimx
MaTEeMaTHYECKUX MOJICIICH.

«Bbruuciienus: u npeodpazoBanus». Otpadotka 3agau Ne 6 KM OI'D.

Jeiicmeusn c HamypaibHLIMU YUCTAMU

CrnoxkxeHue W BBIUMTAHHE, KOMIIOHEHTHI CJIOXECHHS M BBIYUTAHMS, CBS3b MEXIYy HHUMH,
HaXOXXJICHHE CYMMBI M Pa3HOCTH, M3MEHEHHE CYMMBI M Pa3sHOCTH INPH HW3MEHEHHUH KOMIIOHEHTOB
CJIOKCHMSI U BHIYUTAHUS.

YMHOXEHHE U JIeJIeHUe, KOMIIOHEHTBI YMHO)KEHUS M JISJICHUS, CBA3b MEXKIy HUMHU, YMHOKCHHE
U CJIOXEHHE B CTOJOUK, JACNIEHUE YTOJIKOM, IPOBEpKa pe3yibTaTa ¢ IOMOIIbIO MPUKUAKU U 00PaTHOTO
JCUCTBUA.

Yucnosvle sviparxcenusn

UucnoBoe BbIpaKEHUE U €r0 3HAYEHUE, TOPSAIOK BBIIOIHEHUS JEHCTBUIA.

/Ipoou. Obviknosennwle Opoou

Jons, gactb, 1poOHOE uKcio, 1podk. [IpobHOe uucio kak pe3ynbrat aeneHus. [IpaBuibHble U
HeNpaBUJIbHbIE ApOo0H, CMeIIaHHast IpoOb (CMEIaHHOE YHUCIIO).

3anuch HaTypalbHOIO 4YHCla B BHUJE JApoOM C 3aJaHHBIM 3HAMEHAaTeleM, NpeoOpa3oBaHUE
CMEIIaHHOM IpoOH B HEMPaBUIBHYIO JP0Obh U HA0OOPOT.

[TpuBenenue apodeii k 00meMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxeHue M BbIYMTAaHUE OOBIKHOBEHHBIX ApoOeil. YMHOXeHHE U JieieHue OOBIKHOBEHHBIX
poOei.

Apudmernueckre 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue JeHCTBUS C IpOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OelCmEUI.

Hecamuunsvie opoou

[TpeoOpa3oBanue AecATUYHBIX JApoOei B OObIKHOBEHHBIE. CpaBHEHHME IECATHUYHBIX IpoOei.
CnoxxeHue W BBIYMTAHHUE AECATUYHBIX ApoOel. OKpyriieHHe AECATUYHBIX ApoOed. YMHOXKEHHE U
JeNieHue JECATUYHBIX JIpo0eit. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecsamuunvie OpooOU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvuule yucaa

MHoxecTBO panMoHainbHbIX uyucen. CpaBHEHHE palMOHAIBHBIX uHcen. JlelcTBus ¢
panMoHaTbHBIMU YUCIaMU. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecimudHol 0poowio.

/Jlpoono-payuonansvhbsie gvipasrceHus

[IpeoOpazoBanrie JpOOHO-THMHEHHBIX BBIPAKECHUM: CIOKEHHE, YMHOXXCHHE, JeJICHUE.
Aneebpauueckas dpobw. Cokpawenue ancedpaudeckux opobeil. Ilpusedenue aneebpauueckux opoobeti
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«/lelicrBuTeIbHBIE YHCcaa». OTpaboTka 3anau Ne 7 KUM OI'D.

Payuonansuvie uucna

N3o00paxkenne yucen Ha 4YUCIOBOM (KoopiauHaTtHOM) mnpsimod. CpaBHeHue uucen. Mopaynb
yuclia, TeoOMeTpUYecKas HHTepIperauns MoAyias uyucia. JleMcTBUS C  MOJIOKHUTEIbHBIMU U
OTpPUIATEIILHBIMH YUCIaMUA. MHOXECTBO IEJIBIX YUCEIL.

Koopounama mouku

OCHOBHBIC TIOHATHS, KOOPOUHAMHbIU V4, paccmosanue mexcoy moukamu. Koopounamul
MOYKU.

Hppayuonanvuvie uucna

[TonsiTue nppanmoHansHOro yncia. PacnosHaBanue UppanoOHAIbHBIX YHCET.

MHnoorcecmso OelicmeumenbHuIX Yuce.

«IIpeobpa3zoBanue anredpanyeckux Boipa:kenuii». Otpadotka 3ama4d Ne § KM OI'D

Hppayuonanvuvie uucna

IlonsiTne wuppannoHanbHOro uyucia. Pacrno3HaBanue wuppauuMoOHAIBHBIX uuced. I[Ipumepsl
JI0Ka3aTenbcTB B airedpe. /[elicmeus ¢ uppayuoHanbHbIMU YUCIAMU. YMHOdCEHUe, OeleHue,
8036€0€eHUe 6 CMENeHb.

Mnooicecmso OeticmeumenvHbix yuce.

«YpaBHeHus U HepaBeHcTBa». OTpadoTka 3agad Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBONCTBA YUCIIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOM.

Ypasnenua

[TonsTre ypaBHEHUS U KOpHS ypaBHeHUs. [Ipedcmasnenue O pagHOCUNIbLHOCMU YPABHEHUI.
Obaacmb onpedenenus ypagrneHus (001acms OONYCMUMbIX 3HAYEHULL NePeMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHEMHBIX ypaBHEHUU. Jluneunoe ypaenenue ¢ napamempom. Konuuecmeo xopmeti
JIUHElH020 ypasHenus. Pewenue nunelinvlx ypaguenutl ¢ napamempom.

Keaopamnoe ypagnenue u e2o kopnu

KBanparusle ypaBHeHus. HemonHble kBajpaTHble ypaBHEHUS. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Popmyna KOpHeW KBaJpaTHOro ypaBHeHUsi. Teopema Buema. Teopema, obpammuas
meopeme Buema. PellleHne KBaJIpaTHBIX YpaBHEHM: HCIIOJIb30BaHHE (DOPMYINBI JJIsi HAXOXKIACHUS
KOpHEH, e2pagpuueckuti memoo peulenus, pasloNfceHue Ha MHONcUmeny, noooop KopHel ¢
ucnonv3osanuem meopemvl Buema. Konuuecmso xopheii k6adpamnoz2o ypagHeHus 6 3a8UcCUMOCmu om
e20 ouckpumunauma. buxeaopamuule ypasuenus. Ypaenenus, ceooumvie K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasnuenus ¢ napamempom.

/lpoono-payuonanvhsie ypagHeHus

Pemienne mnpocTedmux ApoOHO-TUHEHHBIX YpaBHEHUN. Pewenue OpoOHO-payuoHalIbHBIX
VpaHeHUIl.

Memoowl pewenusi ypagneHuil: Memoobl PABHOCUILHLIX NPeoOpa3o8anuii, Memoo 3aMeHbvl
nepemenHoU, epaguyeckuil memoo. Hcnonvzosanue ceolicme hyHKYull npu peulenuu ypasHeHull.

IIpocmetiwue uppayuonanvusie ypagHeHus 6uoa J f (x) =a, \/f (X) = \/g (X) :

n
VYpasnenus euoa X = a .Vpasuenus 6 yenvix uucnax.

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

Cryuaiinvie coovimus

CrnyuaiiHple ONBITBI  (IKCHEPUMEHTHI), JJIEMEHTapHbIe Ciy4ailHble COOBITHS (MCXOMbI).
BepositHocTi  anemeHTapHBIX  coObITui.  CoOOBITUS B CIOy4YalHBIX ~ SKCHEPUMEHTaX U
OJIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH ciydaHbIX COOBITHI. OTBITHI C
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PaBHOBO3MOKHBIMH  3JICMCHTAPHBIMU cooprTusiMu.  Knaccuueckue BCPOATHOCTHBIC  OIIBITBI C
HUCIIOJIB30BaHHUEM MOHCT, KY6I/IKOB.

«@ynkuum u rpapukm». Orpadorka 3anad Ne 11 KM OI'D.

Dynkyuu

Honamue ¢ynkyuu

JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DOpMHUpPOBAaHUE MPEJCTABICHUNH O METarpeIMeTHOM
MOHATUHU «KOOPAMHATHD. CrocoObl 3aaHus (PyHKUIUI: aHAIMTHYECKUH, TrpaduuecKuii, TaOIMIHBINI.
I'paduk dynkuuu. I[Ipumepbl QyHKUMIA, TOTy4aeMblX B MPOLECCE HCCIEIOBAaHUS PA3IUYHBIX
peanbHBIX MPOLECCOB U PeUIeHUs 3aaad. 3HaueHue ¢yHKuuu B Touke. CBoiicTBa (yHKUMA: 001acTh
orpezeneHus, MHO>KECTBO 3HAYCHUH, HYJIH, MIPOMEXYTKH 3HAKOIIOCTOSHCTBA,
yemHOCMb/HeyemHOoCmb, TPOMEXKYTKA BO3pacTaHuss M yObIBaHMsA, HauOoOJbIIee W HaMMEHbIIEEe
3HaueHus. MccnenoBanue GyHKIMM 110 ee rpaduky.

Juneinan hynkyusn

CgoiictBa u rpaduk JuHEHHONW (QYHKIUU. YTiIoBOoW KodhdumueHT mpsmoil. PacmosnoxkeHue
rpaduka JTMHEHHONH (PYHKIIMM B 3aBUCHMOCTH OT €€ YIJIOBOro KO3((UIMEeHTa U CBOOOIHOTO YJICHA.
Haxoorcoenue xkosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCIOBUAM: NPOXOAHCOEHUE NPAMOU
yepez 08¢ MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYI0 MOUKY U
napanieibHol OaHHOU NPSIMOLL.

Keaopamuunaa gpynxyusn

CeoiictBa u rpaduk KBagpatuyHou ¢QyHkuuu (mapabona). [locmpoenue epaguka
K68AOpamu4Hol YYHKYUU N0 MOYKAM

Oopamnasa nponopyuoOHaAILHOCHb

k
CrolicTBa QyHKIUH Y = k y=7 l'unepbomna.
X

«IlocnenoBarenbHocTH U nporpeccun» Otpadotka 3agad Ne 14 KHUIM OI'D. (1 yvac).
Ilocneoosamenvrnocmu u npozpeccuu
UYucnosas mocienoBaTesbHOCTb. [IpuMepsl 4MCIIOBBIX MOCIEeN0BaTeIbHOCTENH. beckoHeuHble
1ocje10BaTeNbHOCTU. ApudMeTrueckas nporpeccust U ee cBoiicTBa. ['eomerpuueckas mporpeccus.
Dopmyna obwezo unena u cymmuvl N NEPEuvIX 41eHO8 apuPMemuuecKol U 2eomMempuiecKkol npocpeccuti

«YmucaoBbie 1 OyKBeHHbIe BbIpa:keHus». Otpadotka 3anau Ne § KNIM OI'D.

Yucnosvie u OyKeeHHbIE 6bIPAIICCHUSA

Boipaxxenue ¢ mnepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBKka BbIpaXKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasricenusn

CreneHb C HaTypaJbHBIM TIOKa3zaTeseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHHUH,
COJIEp KaIlMX CTENEHH C HaTypaJIbHbIM I1OKa3aTeeM.

OpHouseH, MHOrOwIeH. JIeHCTBUS ¢ OJIHOWIEHAMH U MHOTOWIEHaMH (CJIO’KE€HHUE, BBIYUTAHUE,
yMHOXKeHUE). DopMylibl COKpAIIEHHOIO YMHOXEHMs: pPa3HOCTh KBaJpaToB, KBaJpaT CYMMBI H
pasHocTH. PaznokeHne MHOro4jieHa Ha MHOXXHUTENIU: BBIHECEHHME OOIIEro MHOXKHUTENS 3a CKOOKH,
IpyNIUPOBKA, IpUMEHEeHHE (GOPMYJI COKPALIEHHOTO0 YMHOXKeHUs. KBapaTHBIN TpexuieH, pa3ioKeHne
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIIH.

«IIpakTH4eckue pacyeTsbl o popmyaam» OtpadoTka 3ama4y Ne 12 KM OI'D

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHHWe BblpaxeHus. llojcTaHOBKAa BBIPAXKEHHH BMECTO
IIEPEMEHHBIX.

Lenvie svipasncenun

Crenenb C HaTypaJbHBIM TIIOKa3zaTeseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXEeHUH,
CoJIep KalllMX CTENEHN C HaTypaJbHbIM MOKA3aTEIIEM.

OpnnHowieH, MHOrouwieH. JleMcTBUs ¢ OAHOWIEHAMU M MHOTOWIEHaMU (CIIOKEHUE, BBIUUTAHUE,
yMHOkeHUE). PopMyIIbl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a1a4 Ne 13 KM OI'D.



Cucmemul Hepasencme

CucrteMbl HEpPAaBEHCTB C OJHOW mepeMeHHOW. PemieHue cHCTEM HEPABEHCTB C OJHOM
NEPEMEHHOMN: JTMHEUHBIX, Keadpamubix. VI300pakeHne pemeHuss CUCTEMbl HEPABEHCTB Ha YHCIOBOM
MpsIMOM. 3aIKCh PEelIeHUs] CUCTEMbl HEPaBEHCTB.

«I'eomerpuueckne ¢urypsl. Yriabsp. Otpadotka 3azad Ne 15 KUM OI'D.

Benuuunwi

Bennuuna yria. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOT0 TpeyroyibHuKa. BHemnuii yrom tpeyrombHuka. Cymma yriioB
TPEyroJibHUKa

«Ieomerpuueckue purypsol. Jiumub». OTpadoTka 3amad Ne 16 KUM OI'D

Duzypui 6 2eomempuu u 6 OKpyHcaowem mupe

I'eomerpuueckast ¢urypa. BHyTpeHHsiss, BHewmHsst oOnactd ¢Gurypel, rpaHuua. JluHum u
00J1IacTH Ha TUIOCKOCTH. Brinmykinas u HeBbimykiias gurypsl. [1nockas u Hermockas gurypsl. [lonstue
BennuuHbl. [Jnnna. U3Mepenue mummHbl. EquHULBI M3MEPEHUs JUTHHBI

Boienenue coiictB 00bekTOB. @OpMHUpPOBaHHUE MPEICTABICHUM O METAIPEIMETHOM MOHITHU
«purypa». Touka, OTpe3oK, mpsimas, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpuca yria U ee
CBOMCTBA, BUJIbI YIVIOB, MHOI'OYT'OJIbHUKH, OKPY>KHOCTb U KpPYT.

OceBast cummeTpust reomerpuueckux ¢Guryp. LleHTpanpHas CHMMETpPUS TE€OMETPUYECKUX

buryp.

«Ilimomans MHOroyroabHuka». Orpadorka 3agau Ne 17 KUM OI'D

H3mepenus u viuucnenus

[Tnomaau. Dopmysbl MJIOHIATUA TPEYroJbHUKA, MapajiieiorpaMMa M €r0 YacTHBIX BHUJIOB,
Tpaneuuu, ¢popmyna ['epona, popmyna IIOmAAN BBITYKIOTO YETHIPEXYrodbHUKA, (POPMYIIBI UTHHBI
OKPY)KHOCTH M IUTOLIa 1 Kpyra

«H3mepenust u BbruuciaeHus». Orpadotka 3agau Ne 18 KM OI'D.

Hzmepenus u epluucnenus

[Tnomanu. dopmynbl MIOMAAN TPEYroOJbHHUKA, IMapajjieliorpaMmMa W €ro YacTHBIX BHJIOB,
Tpamnenuu, (GopMysia TUIOMAAN BBITYKIOTO YETHIPEXYTOJIbHUKA, (OPMYJBI JUIMHBI OKPYKHOCTH U
momaay kpyra. [lnomanas npaBuiIbHOrO MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHomeTpuyeckue COOTHOIIEHUS B MPSAMOYTOJIHHOM TPEYTOJIbHUKE.
Tpuronomerpudeckue QyHKIHUU yTia.

«Teopernyeckue acnektTb». OTpadoTka 3amgau Ne 29 KM OI'D.
TeopeTnueckne aclieKThbl, TEOPEMBI, aKCUOMBI, OIIpeAeTIeHUS, POPMYJIbI, JIEMMBI.

Pecypcebi
Jluteparypa
- Kagarun B.B., Kauarnna M.H. Maremaruueckue TpeHHpOBOUHBIC 3a1anus.M. Dckmo, 2024
- Jlanmmo JI./I., ITonoB M.A. MareMaTtuka. Dk3aMeHallMOHHBIN TpeHaxep. M. «Ok3amen», 2024
HNuTepHeT-pecypcenl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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KanengapHo-temaTudeckoe mJIaHMPOBaAHUE Y4eOHOI0 Kypca o MareMaTuke 9 KJiacc

Ne | Tema 3anaTus KomnuectBo | OCHOBHBIE BUIbI JEATEIIBHOCTH yUAIIUXCSI narta
4acoB miaH | pakr
/1
1-2 | Beruucnenus u 2 Beimonnstor apudmerndeckue 1eUCcTBUS C
npeoOpazoBanus (6 palMOHATBHBIMH YHCIAMU, BEIYUCIISIOT
3amanne KMUM) 3HAYEHUSI YUCIIOBBIX BBIPAKEHUM, TEPEXOAT
0T OJJHOW (hOPMBI 3aIMCH YHCIIA K JPYTOn
3 JleficTBUTEILHBIE 1 N3o0paxkaroT yrciia TOYKaMy Ha
yucina (7) KOOPJAMHATHOU MPSIMOM, CPABHUBAIOT
BxoaHast KOHTpoOJIbHAs JIeMCTBUTENbHBIC YNCIIA, BBIIOIHIIOT
paboTta o MaTeMaTHKe BBIUMCIICHUS U TPe0Opa30BaHus, BBITIOIHSIIOT
IPUKUJIKY Pe3yJbTaTa BBIYMCICHUN
4- | IIpeoOpa3oBanus 2 BhIMONHAIOT BRIYUCIEHHS U TIPe00pa30BaHuUs
5 anreOpanyeckux apu(pMeTHYECKUX BbIPAXKEHUH, IPUMEHSIOT
BeIpakeHui (8,21) CBOMCTBa apU(PMETHUECKUX KBAIPATHBIX
KOpHeH /111 TpeoOpa3oBaHus BEIPaKEHHUH
6-8 | YpaBuenus u 3 Pemraror nmuHeiiHbIC U KBaJpaTHBIE
Hepasencrtsa (9,20) ypaBHEHUS C OJTHOM MMePEeMEHHOMH,
HEPABEHCTBA C OJHOU MEPEMEHHON U UX
CHCTEMBI
9- | ®ynkuuu U rpaduKu 2 CTposT 1 YuTaAIOT rpaduKK Pa3INnIHbIH
10 | (11,22) GbyHKIMIA, Y4uTatOT TpaduKu QYHKIIHH,
OIMCBIBAIOT C TIOMOIIBIO (DYHKITHIA
pa3IuyHbIe 3aBUCUMOCTU MEXIY
BEIMYMHAMHU, HHTEPIIPETUPYIOT rpaduku
3aBUCUMOCTEHN
11 | Ilpaktuueckue 1 Boinonustor npeodpa3oBanus
pacueTsl 1o Gpopmynam areOpandeckux BhIPAKCHUM, HAXOAT
(12) 3Ha4YeHUs1 OYKBEHHBIX BBIPAKECHUH,
OCYIIECTBJIsIl HEOOXOIUMBIE MOACTAHOBKH
12- | HepaBenctsa (13) 2 OcyiecTBISIOT pacueThl o Gopmyiam,
13 BBIPAXKAIOT 3aBUCHMOCTH MEXAY
BEIIMYMHAMU, BBIYHCIISIFOT 3HAYCHHS
YHCIIOBBIX BBIPa)KEHUIH
14- | IlpakTuxo- 6 BBINOMHAIOT BEIYUCIIEHUS U
19 | opueHTHpOBaHHBIE peoOpa3oBaHus, OCYIIECTBISIOT
3amanus (1-5) MPAKTUYECKHUE PACUETHI, CTPOSIT U
UCCIIEAYIOT MaTeMaTHYeCcK1e MOJIEIH,
UCTIOJB3YIOT MPUOOpETEHHBIE 3HAHUS U
YMEHHUS B IPAKTUUECKOM JesITeIbHOCTH
20 | 'eomerpuueckue 1 BrinonHseT 1efcTBUS ¢ TeOMETPUYECKUMHU
¢burypst. Yrisl (15) ¢durypamu, pemaroT IIaHUMETPUIECKHE
3aJjaui Ha HaX0XKJICHHE T€OMETPHUECKUX
BEJTMYMH (YTJIOB)
21 | 'eomerpuueckue 1 Pacnio3narot reomerpuueckue Gpurypsl Ha

¢burypsr. J{auas (16)

IUIOCKOCTH, Pa3IMYyaroT UX B3aUMHOE
MOJIOKEHHE, N300paXaroT reOMeTpHIECKUe
(Gurypsl, pemaroT JIaHUMETPUUYECKHIEe
3a/1a4¥ Ha HaXO0XJIECHNE T€OMETPUUECKUX
BEJMYMH (JJIUH, YTJIOB)
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22- | Inomans Pacnio3narot reomerpuueckue Gpurypsl Ha
23 | mHOTOYTONBHUKA (17) IJIOCKOCTH, PEUIAIOT MJIAaHUMETPUUYECKUE
TectupoBanue 3aJ]a4u Ha HaX0XKJICHUE T€OMETPUUECKUX
BEJIMYHUH (TUIOIIAEH ), OCYIIECTBISAIOT
pacuetsl 1o Gpopmysam
24 | Usmepenus u OnpenenstoT KOOPJUHATHI TOYKHU INIOCKOCTH,
BeryrcieHus (18) IIPOBOJAT OIlEpalluu HaJ BEKTOPAMH,
BBIUUCIIAIOT AJIUHY U KOOPAMHATHI BEKTOpA,
yroJl MEXAY BEKTOPaMHU, CHHYC, KOCHHYC U
TaHIeHC yIJia
25 | Teoperuueckue [IpoBonAT nOKa3aTeNbHBIC PACCYKICHUS,
acnektsl (19) OLIEHUBAIOT JIOTHUECKYIO NPaBUIBHOCTh
paccyKJIeHHM, paclO3HAIOT OIIMOOYHbIE
3aKJIFOYCHHUS
26 | CucremMbl HEpaBEHCTB Pemaror ypaBHEeHMsI, HEpaBEHCTBA U UX
(13) CHCTEMBI,
27- | BepoaTHOCTb COOBITHIA HaxoasaT BeposTHOCTD CilydaiiHbIX COOBITHI
28 | (10) B IPOCTEHIIINX pacyeTax
29- | IlocnenoBaTeIbHOCTH Pacno3naror apupmernueckue u
30 | m mporpeccuu (14) reOMEeTPUUYECKHE IIPOIPECCUH, PEIIAIOT
CamocrosrenbHas 3aJjauu ¢ IpUMeHeHHeM (GopMyJIbl 00ILEero
pabora YJIeHa U CYMMBI HECKOJIBKUX WICHOB
Iporpeccuu
31 | IIpeoOpazoBanus BrImonHAIOT BEIYUCIIEHUS U IpeoOpa3oBaHus
anreOpanyecKux apu(pMeTHYECKUX BbIPAXKEHUH, IPUMEHSIOT
BBIp)XEHUH, pelIeHne CBOWCTBA apH(PMETUICCKUX KBAJAPATHBIX
ypaBHEHUH, KOpHeH JUIsl MpeoOpa3oBaHus BEIPAKCHUM
HEPaBEHCTB U MX
cucrem(20)
32 | PemieHne TEKCTOBBIX YMeTb BHINONHATH MPEOOpa30BaHUSA
3ama4 (21) anreOpandecKuX BeIpaKEHHH, perarhb
YpaBHEHUsI, ¥ UX CUCTEMBI, CTPOHUTD U
UCClieIoBaTh MPOCTeHIINe MaTeMaTHYeCK1e
MOJIETN
33- | [loctpoenue rpadpukoB YMeTb CTpOUTD U UUTATh TpapuKu QYHKIHUH,
34 | dynkum (22) CTPOUTH U HUCCIIEIOBATH TPOCTENIINE

MaAaTCMAaTHYCCKUC MOOCIIN
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