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1. HIOACHUTEJIBHAS 3AIIMCKA



Pabouas mporpamma kypca «lloaroroBka k OI'D mo marematuke» s oOydarommuxcs 9
KJlacca COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMU JIOKYMEHTAMU:

e @enepanbHbIl TOCYIApCTBEHHBIH 00pa30BaTENbHBIA  CTaHIApTa OCHOBHOTO  OOILIEro
oOpa3oBaHUsl, YTBEPKICHHBINA MPUKa30M MHHHCTEPCTBA 00pa3oBaHus U HAyKu Poccuiickoi
Oenepauuu ot 17.12.2010 Ne 1897, ¢ usmeHeHUsAIMH U 1oNOJIHEHUAMU OT 29 nexadps 2014 r.
N1644, ot 31 nexabps 2015 r. N1577;

o @enepanbHbI NIEpeUeHb YUEOHUKOB, PEKOMEHAYEMBIX K HCIOJb30BAaHUIO MPHU pean3aliun
MMEIOLUX TOCYJapCTBEHHYIO aKKpEeIUTAlUl0 00pa30BaTeNbHBIX IPOrpaMM HayalbHOIO
0011ero, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa30BaHUs, YTBEPKICHHOTO IMPUKA30M
Munuctepcra npocserienust Poccuiickoit @enepanuu ot 28.12.2018 Ne 345;

e Pabouas mporpamma mno anredpe: Anredpa, 9 kmacc/ Hopodees I'.B., Cysopora C.b.,
bynumosuu E.A. u npyrue, Akuronepnoe o0miectBo «M3natenbctBo «IIpocBemnienuey;

e PaGouas nporpamma o reomerpuu: ['eometpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®.,
Kanomues C.b. u npyrue, AkunonepHoe o0mectso «M3natensctBo «IIpocsemienuey.

¢ AKTYAJIbHOCTH M NeJAaroruyeckasi nejecoo0pasHocTb MpPorpaMmbl

IIporpamma kypca «lloaroroBka k OI'D mo maremaruke» npeaHa3HadeHa JJIs MOBBIIMICHUS
3¢ (HEKTUBHOCTH MOATOTOBKH 00yJaromuxcs 9 kiacca K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY TI0
MaTeMaTHKE 3a KypC OCHOBHOW IIKOJIBI M TPEIyCMaTpPHBAeT WX IMOJATOTOBKY K JajbHEUIIEMY
0o0yueHHUI0 B CpeAHEW IIKOJIe»; HampaBlieHa HAa BOCIOJHEHHME HEJOCTAIOIIMX 3HAHWM, O0TpaboTKy
MPUEMOB PEIICHUS 3aJaHUl PA3JTHYHBIX TUIIOB M YPOBHEHW CJIOXHOCTH BHE 3aBUCHMOCTH OT
(GhopMYyTMPOBKH, a TaKke OTpabOTKy THUIOBBIX 3amaHuii OI'D mo MareMaTuke Ha TECTOBOM
Marepuare.

[IporpaMmma Kypca MO3BOJUT CHCTEMATHU3UPOBAThb W YIIyOWTh 3HAHUS YydYallUXCs IO
pa3IMyYHBIM pa3feniaM Kypca MaTeMaTHKH OCHOBHOM IIKOJbI (apudmeruke, anreOpe, CTaTUCTHUKE,
TEOPUU BEPOSTHOCTEN U TEOMETPHUN).

esab u 3a0a4n MporpaMmbl

eab kypca:
cUCTeMaTH3alusl 3HAHUH U CIOCOOOB JEATEIHHOCTH YUYaIIMXCS MO MaTeMaTHKE 3a KypC OCHOBHOM
IIKOJIbI, MOJATOTOBKAa oOydaromuxcsa 9 Kiiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKe.
3agaum Kypca:
® 3aKpENUTh OCHOBHBIE TEOPETUYECKHE TOHATHS U ONPENEICHUs [0 OCHOBHBIM
M3y4aeMbIM pa3JenaMm;
e 0TpaboTaTh OCHOBHBIE TUIBI 3a4a4y u3ydaeMbix TUNoB KUM OI'D «Anrebpa» u
«['eomeTpus» U UX AITOPUTM PELICHUS;
e (opmupoBaTh y 0Oy4aromMXCs EIOCTHOTO MPEICTaBICHUS O TeMe, €€ 3HAUeHUS B
paszeiie MaTeMaTUKH, MEXITPEAMETHBIE CBS3U C IPYTUMU TEMaMU;
® CIOCOOCTBOBATh MHTEIUIEKTYa IbHOMY Pa3BUTHUIO yUAIIMXCs, (OPMHUPOBAHHUIO KAaueCTB
MBIIIJICHHUS, XapaKTEePHBIX Ui MaTEeMaTHYeCKOH MEeATENbHOCTH W HEOOXOAUMBIX
YUeHUKY AJs yenenrHou caaun OI'D, mist o01eit connanbHOW OpUEHTAIIHH;
® QAaKIICHTUPOBATh BHUMAHHE YYAIIMXCAd HA €AUHBIX TpeOOBaHUSAX K TpaBUIIAM
odopMIICHHS Pa3UYHBIX BUOB 3aJaHHI, BKIIOYAEMBIX B UTOTOBYIO aTTECTAIHIO 3a
KypC OCHOBHOM IIIKOJIBI;
® CIOCOOCTBOBATh CO3/IAHUIO YCJIOBUIM OCMBICIEHHOCTH Y4YEHHS, BKIIOYCHHS] B HETO
oOydarolerocss Ha YypOBHE HE TOJbKO WHTENIEKTYallbHOM, HO JUYHOCTHOW W
COIMANILHOM aKTUBHOCTH C IPUMEHEHHEM T€X UM MHBIX METOJIOB O0ydCHHUSI.



CpOKI/I peajim3anuu nmporpaMmmal

Ha npoxoxaenue nqanHoro kypca orBoautcs 34 yaca u3 pacuera 1 yac B Hezemto.

HJIaHpreMBIe pe3yJbTaThbl 0CBOCHUA NMIPOrpaMMbI Kypca

Jluunocmusle pesyibmamaol.!

OTBETCTBEHHOE OTHOIICHUE K YIEHUIO, TOTOBHOCThH M CIIOCOOHOCTH K CAMOPa3BUTHIO U
caM000pa30BaHHIO HA OCHOBE MOTHBALUH K 00Y4EHUIO U IO3HAHMIO;

OCO3HAHHBII BBIOOP U MOCTPOCHHUE JAAJbHEHIIEH WHAWBUYaIbHON TpPAEKTOPHUU
oOpa3oBaHusl Ha 0a3e OpPUEHTHPOBKUM B MuUpe mnpodeccuit u mnpodeccrnoHaNIbHBIX
MPEANOYTeHNH, C Y4€TOM YCTOWYMBBIX IO3HABATEIbHBIX HMHTEPECOB, a TAKXKE Ha
OCHOBE (POPMUPOBAHUS YBAXKUTEILHOTO OTHOLIEHUS K TPYY;

(GopMUpOBaHHE LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHKY;

OCBOEHHUE COLIMAJIbHBIX HOPM, MIPaBHJI MTOBEIECHUS, pojieil U (GopM COLMaNbHON KU3HU;
(¢hopMHpoBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B OOIIEHUH U COTPYJHUYECTBE;
¢bopMHpoBaHHE CHOCOOHOCTHM K SMOLMOHAIBHOMY BOCHPUSTHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHUH.

Memanpeomemnule pe3ynbmamel 00yueHuUs
Pecynamuenvie YY/[

OTIpeNIeNATh COOCTBEHHBIE MPOOJIEMBl M TPUYHMHBI MX BO3HUKHOBEHHUS MPHU padoTe ¢
MaTeMaTHYECKUMHU 00bEKTaAMHU;

dhopmMyaupoBaTh COOCTBEHHBIC BEPCHHM MJIM MPUMEHATH YK€ H3BECTHBIE (OPMBI U
METOJIbl PEIICHUSI MaTeMaTHYECKOW TpoOIeMbl, (OPMYITHPOBATH MPEIIOI0KECHUS U
CTPOWTH THUNOTE3bl OTHOCHUTEIHFHO pPAaCCMAaTPHBAEMOro OOBEKTa M MPEIBOCXUIIATH
pe3yIbTaThI CBOCH y4eOHO-TI03HABATEILHON IEATEILHOCTH;

OTpENEeNIATh TMyTH JOCTHXKCHUs IeJieH M B3BEIIMBATh BO3MOXKHOCTH pPa3peIlCHHUSI
OTIPE/ICIICHHBIX Y4eOHO-TI03HABATEIBHBIX 33]]a4 B COOTBETCTBHH C ONPEACICHHBIMH
KPUTEPHUSIMH U 3a7a4aMH;

BBICTpaMBaTh COOCTBEHHOE 00Opa30BaTENbHOE TOANPOCTPAHCTBO JUIS pa3perIeHUs
OTIPEJICTICHHOTO Kpyra 3aja4, ONPENeNATh U HaX0AUTh YCIOBUS Ul peasTU3alliy HIICH
Y TUTaHOB (camooOyueHue);

CaMOCTOSITEIILHO BBIOMPATh CPEAH MPEITIOKESHHBIX pecypcoB Hanbomee 3pdekTuBHbIC
Y 3HAYUMBIC TIPU pabOTE C ONPEICICHHOW MAaTeMaTHYECKOW MO/ICITBIO;

YMETh COCTaBJISITh IUIAH pPa3pelICHUs] OIPEICIICHHOTO Kpyra 3ajad, HCIOJIb3Ys
pa3IUYHBIE CXEeMbI, pEeCcypchl TOCTPOCHHUS JAuWarpaMM, MEHTalbHBIX  Kapr,
TIO3BOJISIFOIINX MPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAIN3 33/1a4H;

yMeTh IJIaHUPOBATh CBOM 00pazoBaTENbHBIN MapHIpyT, KOPPEKTUPOBATh U BHOCHUTH
oTpe/ieIeHHbIe U3MEHEHHs, KAUeCTBEHHO BIIMSIONINE HA KOHEYHBIA MPOAYKT y4eOHO-
MO3HABATEIBHON AEITETbHOCTH;

YMEHHUE Kaue€CTBEHHO COOTHOCUTH CBOM JICHCTBHS C TIPEABKYIIIAEMbIM UTOTOM Y4eOHO-
MO3HABATENHHON JEATETLHOCTH MOCPEACTBOM KOHTPOJS U TUTAHUPOBAHHS Y4eOHOTO
mpoiecca B COOTBETCTBUHM C W3MEHSIONIMMHUCS CHUTYallUSIMH UM TMPUMEHSIEMBIMU
cpeacTBamMu, u (hopMaMu OpPraHU3alMKd COTPYAHHYECTBA, a TAK)KE MHIUBUIYATbHOU
paboThI Ha ypOKe;



YMCHHC OT6I/IpaTB COOTBCTCTBYIOIIUC cpeacrBa pcam3anuun peuicHusd
Mar€eMaTUudYCCKUX  3ajay, HOII6I/IpaTB HHCTPYMCHTBI JId  OLICHHUBAHHWA cBoeCH
TPACKTOPHHU B pa60Te C MaTCMAaTHUYCCKUMHU IIOHATUAMU U MOJACIISAMU,

Ho3naeamenvnvie YY/[

YMEHHUE OIpENeNATh OCHOBOIOJIAralollee IOHSATHE M IMPOU3BOAUTH JIOTMKO-
CTPYKTYPHBIM aHaIU3, ONPEACIATh OCHOBHBIC IPU3HAKA M CBOMCTBA C IIOMOUIBIO
COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

YMEHHME HNPOBOJUTH KJIaCCU(UKALMI0O OOBEKTOB HA OCHOBE KPUTEPUEB, BBIICISTH
OCHOBHO€ Ha (1)OHC BTOPOCTCIICHHBIX JaHHBIX;

YMEHHME MPOBOJUTH JIOTMYECKOE pAcCyXJCHHME B HANpPaBIEHUU OT OOLIUX
3aKOHOMEPHOCTEN N3y4aeMOM 3aJja4uM JI0 YACTHBIX PAaCCMOTPEHUI;

YMEHHE CTPOUTh JIOTMYECKHE PAacCY)KJIEHHUsS Ha OCHOBE CHCTEMHBIX CpaBHEHUU
OCHOBHBIX KOMIIOHEHTOB H3y4aeMOr0 MAaTeMaTHYeCKOro pasjiela WIN MOJEIH,
MOHATUA WM KJIACCOB, BBIACIIAA ONPCACICHHBIC CYHMICCTBCHHBIC IMPU3HAKHW WA
KpPUTEpUH;

YMCHUEC BBIABJIATD, CTPOUTH 3aKOHOMCPHOCTD, CBS3HOCTB, JJOTUYHOCTH
COOTBETCTBYIOIIMX LIEMIOYEK pacCyXJeHUH Mmpu paboTe C MareMaTHUYEeCKUMHU
3alayaMM, YMEThb NOJPOOHO M CXKATO TMPEACTaBIATh JETATU3ALUI0 OCHOBHBIX
KOMIIOHCHTOB IIPpU OOKAa3aTCJIbCTBE MIOHATHH M COOTHOIIEHWH HAa MaTeMaTHYECKOM
SI3BIKE;

YMEHHUE OPraHU30BbIBaTh NOUCK U BBIABIATH HNPUYMHBI BO3HUKAIOIIMX IPOLECCOB,
SBJICHUH, Hanbosee BEpOSATHbIE (PAKTOPBI, MO KOTOPHIM MaTEeMAaTUYECKHE MOJEIU U
OOBEKTBI BEIyT ce0sl MO0 ONPEIEICHHBIM JIOTHUECKHM 3aKOHaM, YMETh NPHUBOJIUTH
IIPUYMHHO-CJICICTBEHHBII aHAJIN3 NOHATHUH, CyXKIEHUH 1 MaTEMATUYECKUX 3aKOHOB;
YMEHHUE CTPOUTh MATEeMaTHYECKyI0 MOJENb IpPU 3aJaHHOM YCIOBHMHM, OOJafarouiei
ONpENICNIEHHbIMU  XapaKTepUCTUKaMU OOBEKTa MpPHU HAIMYUM  OIpPEJeSICHHbBIX
KOMIIOHEHTOB ()OPMUPYIOIIET0Cs MPEAI0IaraeMoro MOHATHsI WIH SBJICHUS;

YMEHUE  IIepeBOJUTh  TEKCTOBYK)  CTPYKTYPHO-CMBICIOBYKO  COCTaBJISIOILYIO
MaTeMaTU4eCKON 3aJaud Ha s3bIK I'paMuecKoro OTOOpPaKEHUs - COCTaBJICHUS
MaTeMaTU4eCKON MOJEIH, COXPaHSIOIIEll OCHOBHbIE CBOMCTBA M XapaKTEPUCTUKH;
YMEHUE 3aJaBaTh IUIaH peIIeHHUs] MaTeMaTHUECKON 3a/1a4uM, pealn30BbIBATh aJITOPUTM
JEUCTBUI Kak IOLIAroBOM HMHCTPYKLMM Ul pa3pellieHus ydeOHO-I03HaBaTeIbHOMN
3aJauy;

YMEHHUE CTPOUTh JI0Ka3aTeIbCTBO METOIOM OT IPOTUBHOTO;

yMeHue paboTaTh C NpOOJIEMHOM cHUTyalMel, OCYIIECTBIATh 00pa3oBaTeIbHbIHI
IpolecC MOCPEACTBOM ITOMCKA METOJIOB M CIIOCOOOB pa3pelieHus 3aa4u, ONpeAesaTh
I'PaHUIIBI CBOET0 00pa30BaTEIbHOIO MPOCTPAHCTBA;

YMETb OPHUEHTUPOBATHCA B TEKCTE, BBIABIATh TJIABHOE YCIOBUE 3alauyd MU
yCTaHaBJIMBAaTh COOTHOILIEHHE PACCMATPUBAEMBIX OOBEKTOB;

YMEHHUE TMEepeBOJUTh, HWHTEPIPETHUPOBATh TEKCT B HHbIE (OPMBI IPEICTABICHUS
nH(pOpMAIIUU: CXEMBI, IUarpaMMbl, rpaduuecKoe MpeICTaBIeHHE JaHHbIX;

Kommynuxamuenwvie YY/[

YMCHHC pa6OTaTB B KOMaHJIE, (I)OpMI/IpOBaHI/Ie HaBBIKOB COTPYAHUUCCTBA U yqe6H0r0
B3aHMO/JICHICTBUS B YCJIOBUAX KOMaHJIHOM HUI'pbl HIIN WHOM (I)OpMBI BSaHMOIlCﬁCTBHH;
YMCHHC PACHPCACIIATL POJIKM U 3a/la4Y B paMKaxX 3aHATUA, (I)OpMI/Ipyﬂ TaKXXC HaBBIKH
OPraHrU3aTOPCKOTO XapaKTepa,



YMEHHE OLIEHWBATh MPABUWIBHOCTh COOCTBEHHBIX ICHCTBHIA, a TaKKe JEATCIHHOCTH
JPYTUX YYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3aJla4 KOMMYHUKAIUU, POPMYITHUPOBATH U OTCTAUBATH B3TJISIBI,
apryMEHTUPOBAThJOBOJIbI, BBIBOJbI, a TaKXKE€ BBIABUIaTbh KOHTAPT'YMEHTHI,
HEOOXOUMBIC IS BBISABICHUS CHUTyalldd YCIieXa B PEIICHUM TOW WM WHOM
MaTeMaTUIECKOM 3ada9H;

YMEHHUE TI0JIb30BATHCSI MATEMAaTHYECKUMHM TEPMUHAMH Il peHIeHUus y4eOHO-
MO3HABATENBHBIX 33/1a4, a TAKKE CTPOUTH COOTBETCTBYIOIINE PEUEBbIC BHICKA3BIBAHUS
Ha MaTeMaTHYE€CKOM SI3bIKE JUIsl BRICTPAUBAHMS MAaTEMaTHYECKON MOJIETIH;

YyMETh CTPOUTh MATEMAaTHMYECKHE MOJCIU C TIOMOIIBI0 COOTBETCTBYIOIIETO
MIPOTPAMMHOTO 00€CTIEUeHHUsI, CEPBHCOB CBOOOTHOTO OTAAJICHHOTO JTOCTYIIA;

yMETh TPAaMOTHO M 4eTKO, coriacHo mpasuiaMm odopmienus KMM-a OI'D 3aHocuthb
MOJTyYCHHBIE PE3YyIbTaThl - OTBETHI.

IIpeomemnvie pezyromamei:

(dhopmMupoBaHHE HABBIKOB TMOMCKA MAaTeMAaTHMYECKOTO METOJa, aJIrOpuTMa M TMOUCKa
pelIeHus 3aaa4n B CTpyKType 3anad OI'9;

(dhopmMupoBaHNE HaBBIKA PEMICHUS OIMPEACTICHHBIX THUIIOB 33Jad B CTPYKTYpe 3aaad
oro;

yMeHue paboTaTh ¢ TaOJIUIAMU, CO CXEMaMH, C TEKCTOBBIMH JTaHHBIMHU; YMETh
peoOpa3oBhIBaTh 3HAKKM M CUMBOJIBI B JI0KA3aTEIbCTBAX M MPUMEHSEMBIX METOJIaX
JUIS pellieHns 00pa30BaTeNIbHBIX 33/1a4;

YMEHHME TMPUBOAUTH B CHCTEMY, COIOCTaBIATh, 00OOMIaTh UM AaHAJIU3UPOBATH
nH(OPMAaLlMOHHBIE KOMIIOHEHThl MAaTeMaTUYECKOTO0 XapakTepa M YMETbh MPUMEHSTbH
3aKOHBI ¥ MpaBUJja Il pEIICHNs KOHKPETHBIX 3a/1a4;

YMEHHE BBIJENATH TJIABHYIO M M30BITOUHYIO MHPOPMAIUIO, TIPOU3BOAUTH CMBICIIOBOE
cKaThe MaTeMaTU4ecKHX (PaKToB, COBOKYIIHOCTH METOJIOB U CIIOCOOOB pELICHUS;
YMETb MPEACTaBIATh B CIOBECHON (OopMe, UCIIOJIB3YSl CXEMBl U Pa3InYHbIe TaOIHIIbI,
rpauky M AMarpaMMmbl, KapThl TMOHSATHH M KJIACTEpbl, OCHOBHBbIE HIEH M IUIaH
peLIeHUs TON UM MHOW MaTeMaTU4YeCKOM 3a/1auu.

TpeOoBaHMsl K YPOBHIO NOATOTOBKH Y4alIUXCS

Harypaabnbie ynciaa. J[poou. PannonajabHbie unciia
Bbll’lVCKHuK HAYYUmMCcCA.

MMOHUMATb 0COOEHHOCTH HCCHTHHHOﬁ CHUCTCMbI CUHCIICHUA,

ONICpUpOBaTh NOHATUAMMU, CBA3AHHBIMHA C ACIIMMOCTBIO HATYPAJIbHBIX YUCCII;
BbIpaKaTb YHCJIa B 3KBHBAJICHTHBIX (1)OpMaX, BBI6I/Ipa$I HauoOoee NoAXOAAIYHO B
3aBUCHUMOCTH OT KOHKpCTHOfI CUTyaluu;

CpaBHHUBATH U YHOPAAOYHBATL pallUOHAJILHBIC YUCIIA,

BBIIIOJIHATE  BBIYUCIICHUA C PpalUOHAJIBHBIMU YHCJIaMH, COUYCTasA YCTHBIC U
IIMCBbMCHHBIC HpI/IéMH BBIqHCHeHHﬁ, IMPUMCHCHHUEC KAJIBKYJIATOPA,

HCIIOJIb30BATh TOHATUA U YMCHUA, CBA3AHHBIC C MNPONOPHHUOHAIIBHOCTHIO BEJIWYHMH,
ONponCHTaMH, B XOJAC PCHICHUA MATCMATHYCCKUX 3aJa4 U 3aJad U3 CMCIKHBIX
npeaAMCETOB, BBIINIOJIHATH HECJIOKHBIC ITPAKTUYCCKUC paC‘-IéTLI.

JlelicTBUTEIbLHBIE YNCIA
Buinycknux nayuumecs:

HCIIOJIb30BATh HAYAJIbHBIC MMPCACTABJICHUSA O MHOKCCTBC JIENCTBUTEIIBHBIX YHUCCII,

ONICpUPOBATH NOHATUEM KBAJIPATHOTO KOPHA, IPUMCHATH €0 B BBIYUCIICHUAX.



AJredpanyeckue BbIpaeHUs
Buinycknuknayuumecs:
® ONEepUPOBATH NOHATHIMH «TOXKIECTBO», «TOXKIECCTBEHHOE NMPEOOpa30BaHMUE», pPeLIaTh
3aauu, coAepikamre OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMyIamu;
®  BBIIIOJIHATH HpeO6p2130BaHI/ISI BBIpa)KeHI/If/'I, CoACpIKaIIuX CTCIICHU C LCJIBIMU
IIOKa3aTC/IIMU U KBAAPATHBIC KOPHH,
®  BBIIIOJIHATH TOXICCTBCHHBIC Hpeo6pa303aHI/m palroOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBE
MPaBHJI ICHCTBHUI HaJl MHOTOWICHAMH H aIreOpandecKuMH JpoOsIMu;
®  BBIIIOJHATH Pa3jIOKCHUEC MHOTOYJICHOB HA MHOKUTCIIHN.

YpaBHeHust
Buinycknux nayuumes:
e pelmarb OCHOBHBIE BU/bl PAlMOHAIBHBIX YPABHEHUMN C OJHOW NEPEMEHHOM, CUCTEMBI

JBYX YPAaBHEHUH C JBYMS NIEPEMEHHBIMU;

¢ [IOHUMATb YPAaBHCHHUC KakK Ba)KHeI\/’IHIYIO MAaTEMaTUYCCKYIO MOACIb JIsA OIMMCAHUA U
HU3YyUCHUA pa3HOO6p33HI)IX PCATBbHBIX CI/ITyaIH/If/'I, peuiatb TCKCTOBBIC 3aJa4dyun
anreOpandeckuM METOIOM;

® [IPUMCHATH Fpa(l)I/ILIeCKI/Ie NpEaACTaBJICHUA JJIA HUCCIICOOBAHUA ypaBHeHI/II\/’I,
WCCIIEA0BAHUS U PELICHUS CUCTEM YPABHEHUN C JBYMs IEPEMEHHBIMU.

HepaBencrBa
Buinycknux nayuumcs:
® [IOHUMATb U NPUMCHATHL TCPMHUHOJIOTUIO WU CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHUCM

HCpaBCHCTBA, CBOIICTBA YHCIIOBBIX HCPaBCHCTB;,

e pemiaTh JIMHEHWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI; peliaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOH Ha rpaduyecKkue NpeacTaBICHuUs.

OcHoBHbIEe MOHATHS. Unca0BbIe PYHKINH
Buinycknux nayuumes:
® [IOHUMATh M WHCIOJIB30BaTh (PYHKIUMOHAJIbHBIE TMOHATHS M S3bIK (TEPMHUHBI,

CUMBOJIMYECKHE 0003HAUYCHHUS ),

e CTpOHMTh TpadUKH 3IEMEHTAPHBIX (QYHKIHN; HCCICI0BATh CBOMCTBA YHCIIOBBIX
(YHKIMI Ha OCHOBE M3YYCHHUS MMOBEIACHHS HX TPapUKOB;

e [oHUMaTh (YHKIMIO KAaK BAKHEHIIYI0O MaTeMaTHYCCKYH) MOJEIb JUIS OIMCaHUS
MIPOIIECCOB M SIBJICHUN OKPY)KAIOLIET0 MHUPA, IPUMEHSITh (DYHKIIMOHATBHBIN SI3BIK IS
OIMCAHMSI U UCCIICIOBAHUS 3aBUCUMOCTEH MEXy (PU3NICCKUMU BEIMINHAMH.

OnucarejibHAsl CTATUCTHKA
Bbll’lVCKHl/lK Hayuumci.
® JCIOJIb30BaTh NPOCTEHUIINE CIOCOOBI MPEJICTABICHUS M aHalM3a CTAaTHCTHYECKHX

JTAHHBIX.
Cay4aiinble cOOBITHSI M BEPOSITHOCTH
BeinmycKHUKHay4YHnTCS

® HaXOJUTHOTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTH CIIy4altHOTO COOBITHSL.
KomoOunnaropuka
Bbll’lVCKHMK HAy4YumcA.

e pemiaTb KOMOMHATOPHBIE 3a/1a4M HA HAXOXKJICHHUE YnCiia 00BEKTOB WIIM KOMOMHALIUH.

Harasignas reomerpust
Buinycknux nayuumes.:
® DacI03HaBaTh HA YEPTEkKaAX, PUCYHKAX, MOJENIAX U B OKPYXKAIOLIEM MHUPE IUIOCKUE U

NPOCTPaHCTBCHHBIC TCOMETPUICCKUC (I)I/Il"ypbl;



pacrno3HaBaTh pPa3BEPTKU Ky0a, MPSAMOYTrOJBHOIO IapajulelienuNena, MpaBUIbHON
MIAPAMHU/IbI, HWIMHIPA U KOHYCA;

CTPOMTH Pa3BEPTKH KyOa M MPSMOYTOJILHOTO Mapaiesienue/a;

OTIpEeNeNATh 1O JMHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI JIMHEHHBIE pa3Mepbl caMon
¢burypsr 1 Ha060pOT;

BBIYUCIIATE 00BbEM IPSAMOYTOJIEHOTO MapajlIeIeuIe a.

I'eomeTrpuueckue purypsi
Buinycknux nayuumcs:

10JIb30BAThCSl SI3bIKOM T'€OMETPUU JUIsSl ONKCAHUS MPEJAMETOB OKPYKAIOIIEr0 MUpPA U
UX B3aUMHOTO PacIOJIOKEHUS;

pacrno3HaBaTh U M300pakaTh Ha YepTekax U PUCYHKax reoMeTpuyeckue GUrypbl u ux
KOH(uUrypauuu;

HaXOJUTh 3HAYEHUS JJIMH JUHEMHBIX 3JIEMEHTOB (DUTYyp U MX OTHOIICHMUS, IPAyCHYIO
Mepy yrioB oT 0° no 180°, mpumeHsisi onpeaeneHus, CBOWCTBA U NPU3HAKU QUTYp U
UX DJIEMEHTOB, OTHOILIEHUs (uryp (paBeHCTBO, MMOJ00HME, CHUMMETPHH, MOBOPOT,
MapajuieTbHbIN TIEPEHOC);

OTEPHpPOBATh C HAYaJIbHBIMH TOHSTHSAMH TPUTOHOMETPHH W  BBIOJHSATH
3JIEMEHTapHbIE ONepaly HaJl GYHKUIUSIMHU YIIIOB;

pemath 3aJayd Ha J0Ka3aTelbCTBO, OMUpasCh Ha HM3ydeHHbIE CBOWCTBa (uryp u
OTHOIIEHUI MEXI1Yy HUMU U IPUMEHSSI U3Y4YE€HHbIE METObI JOKA3aTeNIbCTB;

pelaTh HECIOXHbIE 3aayd Ha IOCTPOEHUE, NPUMEHSAS OCHOBHBIE aJITOPUTMBI
MIOCTPOEHMSI ¢ IOMOIBIO LIUPKYJIS U TMHENUKH;

pemaTh NpocTeHIne IIIaHUMETPUUECKUE 3a/1a41 B IIPOCTPAHCTBE.

N3mepenne reoMeTpuyecKUX BeJTUYHH
Buinycknux nayuumes:

Koopaunarsi

MCIOJIb30BaTh CBOMCTBA M3MEPEHUS JJIMH, TUIOIIAJCH U YIJIOB NP PEIIeHUH 3a1a4 Ha
HaxX0XJCHUE MJIUHBI OTpe3Ka, JUIMHBI OKPY)KHOCTH, JUIMHBI IYTH OKpPYKHOCTH,
rpaayCcHOM Mephl yria;

BBIYMCIIATh IUJIOMIAAM TPEYrOJbHUKOB, MPSMOYTOJBHUKOB, MapajlielorpaMMoOB,
Tparneuuii, KpyroB U CEKTOPOB;

BBIYHCIISATH AJTUHY OKPY)KHOCTH, IJIMHY AYTH OKPY>KHOCTH;

BBIYHCIIATh JUIMHBI JIMHEWHBIX AJIEMEHTOB (DUTYpP W UX YIIIbI, UCHOJIB3YSd (POPMYIIBI
JUIMHBI OKPYXHOCTH U JJIUHBI TYTH OKPY>KHOCTH, (POPMYIIBI TIOIAAeH GUryp;
peliaTh 3a/1a4 Ha 10Ka3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYIT JUIMHBI OKPY>KHOCTH U
JUIMHBI IyTU OKPY:KHOCTH, GOpMYyI IIomaaeit Guryp;

peuaTh npakTU4eckue 3a7auu, CBA3aHHbIE C HAX0XKICHUEM T€OMETPUYECKUX BETUNYHH
(McTonB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEICTBA).

Bbll’lVCKHMK HAydumcAi.

BBIUUCIIATE UIMHY OTPE3Ka IO KOOpAWHATAM €ro KOHHOB; BBIYHCIIATH KOOPAWHATHI
CCPCANHBI OTPE3KA,
HCIIOJIb30BAaTh KOOpI[I/IHaTHHﬁ MCTO IJII U3YYCHU A CBOICTB MpAMBIX U OprX(HOCTCﬁ.

DopMbI OPraHu3auum

B Iponecce N3yuCHusd MaTrcpurajia UCHOJBb3YIOTCS KaK TPpaAUIMOHHBIC (I)OpMBI 06y‘-IeHI/I}I, TaK
n CaMOO6paBOBaHI/IC, CaMOpa3BUTHUC YyYalllUXCA TMOCPCACTBOM CaMOCTOSTEIbHOMI pa60TBI C

HH(bOpMaHHOHHBIM U MCTOANYCCKUM MATCpHUAIIOM.



3aHATUS BKIIOYAIOT B Ce0sl TEOPETUYECKYI0 M IMPAKTHYECKYI0 YacTH, B 3aBUCHMOCTHU OT
nenecoobpaszHoctd. OcHOBHBIE (OPMBI MPOBEACHUS 3aHATHM: Oecena, AUCKYCCUs, KOHCYIbTAIHs,
MpaKTUYEeCKoe 3aHsATHE, 3amuTa npoekra. Ocoboe 3HaYCHHE OTBOJUTCS CAMOCTOSITEIBHON paboTe
yyaiuxcs, pyu KOTOPOW YUUTENb Ha pa3HbIX 3TallaX M3y4EHHUs TEMBbI BBICTYNAET B Pa3HbIX POJIAX,
4ETKO KOHTPOJIUPYSI U HaIlpaBJisis paboTy ydaluxcs.

[Iporpamma nmpeamosaraer CiIeAyIy CUCTEMY TOArOTOBKH oOydaromuxcs k OI'D:

I. HoaroToBUTEABLHBIN 3TAll — BK/IIOYAET B Ce0S:

® TIOBTOPEHHUE paHEee M3YUYEHHOI0 MaTepuaia, HeoOX0AUMOro /IS yenenrHou caauun OI'D;

e (opMupOBaHHE HEKOTOPOTO KOMIUIEKCA YMEHHWH, HABBIKOB M CIHOCOOOB JIEATEIHHOCTH,
HEOOXOIMMBIX Ha HAa4aJbHOM 3Tare, YTOObI MPUCTYIUTh K PEHICHUIO TOW WM WHOH 3a1a4u
coaepxanus OI'D;

® DACCMOTPEHHE OCHOBHBIX METOJOB W TIPUEMOB, TPUMEHEHHE KOTOPBIX TIOMOXET IIPH
pelIeHNH psijia HECTAaHIAPTHBIX U UCCIIEA0BATEILCKUX 3a/1a4;

e U3y4YeHHE BHENPOrPaMMHOro MaTepuana, HeoOxonumoro i pemenus 3agad OI'D 1o
reOMETPUH;

® HAKOIUICHWE 3HAaHWH B Tporecce (OPMHUPOBAHUS WHIUBUAYATHHOTO CIIPAaBOYHHKA
yUaIerocs.

Aneebpa:

® BOCIIOJIHEHHUE IMMYCTOT BBIYUCIUTENBHOMN KYIbTYPhI yUaIIUXCS;
e 0TpabOTKa OCHOBHBIX YMEHUN U HaBBIKOB, HEOOXOJMMBIX Y4aIllUMCS JJsi BBIIOJHEHUS
yIpaXHEeHUH U 3a]1a4, CBA3aHHBIX C TPEOOPa30BAHUSIMU BbIPAKECHHUI;
e iaccuuKalus TECTOBBIX 33/1a4 10 TEMaM M METOJIaM UX PELIEHUs;
e (opmupoBaHuE WHAMBUAYAJIHLHOTO CIPAaBOYHMKA Y4Yallerocs II0 OCHOBHBIM paszeiiaM
anreOpbl U HAYaJl aHAIIK3A.
l'eomempusi:

® BBIJICJICHUE OCHOBHBIX THIAXEW YCIOBUUA TEOMETPUYECKUX 3ajad cojaepkanuss OI'D wu
MIPUEMOB PAOOTHI C KAXKIBIM THIIOM;

e BBIICICHUE JUIsl YYaIlMXCSd OCHOBHBIX TPEOOBAaHM K IMOCTPOCHUIO YEpPTEka MO YCIOBHIO
reOMETPUYECKON 3aJaud, C Yy4eTOM CHeuu(PUKH paslienoB: PAaCCMOTPEHHE OCHOBHBIX
METO/JIOB, IPUMEHEHHE KOTOPBIX HEOOXO0IMMO TP PEIIEHUH TeOMeTpruUecKux 3a1aq EI'D;

® T[IOMCK U BBIJICJICHUE ONOPHBIX 337ay MO IUIAHUMETPUU U CTEPEOMETPUU ABYX BHJIOB:
BCIIOMOTaTEIbHBIX 33J1a4-TEOPEM U 3a/1a4-METO/IOB;

e (opmupoBaHuME UWHAMBUAYAJHLHOTO CIPAaBOYHMKA Y4aIIerocs IO OCHOBHBIM pa3lieiam
TEOMETPHH.

II. IIpakTHyeckuii 3Tan — BKIIOYaeT B ceOs:

L4 OTpa6OTKy HaBbIKOB PCHICHUA JICMCHTAPHBIX 3a/1a4;

® PCHICHUC 3a/1aY 110 OTACIIbHBIM TEMaM U pa3aciiaM;

L4 OTpa6OTKy HaBbBIKOB MPUMCHCHUS OTACJIBHBIX MCTONOB W TIPUEMOB IIpU PCIICHHUU 3alayd
PAa3JIMIHBIX ypOBHCI\/'I CJIOKHOCTH,

¢ OIpCACIICHHUEC TCEMbI pa3ziciioB am“e6p1>1 U reoOMCTpuu U MECTOJa PCIICHHA, MPUMCHUMBIX K
paCCManHBaeMOﬁ 3aaa4dc;

® PpCHICHUC 3ada4d KaK OTACJIbHO II0 YPOBHAM, TaK HW pPACCMOTPCHUC Ha60p013 3aaay,
BKJIIOYArOIIMX B ce0s B II0OOM MOPAAKE 3aJa91 PA3JIUNIHBIX ypOBHCfI CJIOKHOCTH,



e 0OMEH OmbITa yYalIuXcs M0 MPUMEHEHHUIO METOJIOB U MPUEMOB pH pemieHun 3anad EI'D mo
MAaTEMaTHUKE;
e (opmMupoBaHHE HABBIKOB HAXOXKICHHS YYaITUMUCS PA3JIMYHBIX CIIOCOOOB PEIICHUS TEX WIH
WHBIX 33]1a4, COBMECTHO C JIPYTHMMH YYaITUMUCS TPYIIIbI, UX PACCMOTPEHUE B B3aMOOOMEH.
III. IlmarHocTuYeCKMid 3TAN BKIIFOYAET:

e KOoHTpoJb u3MeputenssmuCrarl'paa, cocraBienasiMu Ha 0cHOBeKMIMoB, rcnoib3yemMbiX npu
caadye OI'D mo MaTeMAaTHKE;

® TEMAaTUYECKUH KOHTPOJIb;

® [IPOBEJECHUE MTOTOBBIX OOOOLIAIONIMX 3aHATHM IO OTIENbHBIM pazjenaM airedpel U
rE€OMETPHH;

® pacCMOTpPEHHE C Yy4YalllUMHUCA psa HUCCIENOBATENbCKUX 3a/4ad JUIsl BBISABICHUS y HUX
CIIOCOOHOCTEHl TMpHUMEHEHHUS TOJYYeHHbIX 3HAHUM Ha TpaKTUKE U TMpH pelIeHUu
HECTaHapPTHBIX 3a/1a4.

2. COAEP)KAHME KYPCA

«IIpakTUKO-OpUeHTHpPOBaHHBbIE 3a1aHuD» OTpadoTka 3a71au Ne 1-5 KUM OI'D

TabnuuHoe W rpaduueckoe MpeacTaBiICHUE AAHHBIX, IJIaH U CXeMa, U3BJEUEHUE HYKHOUI
unpopmauuu. W3MmeHuuBOCTH mNpu u3MepeHusXx. Pemaromue npaBuiga. 3aKOHOMEPHOCTH B
M3MEHUYMBBIX BelWYMHaX. Bbruncienus u npeoOpa3oBaHue BenuduH. VccinempoBaHue MpocTEHIINX
MaTeMaTHYECKUX MOJIEIEH.

3amaun Ha TMOHMMaHWE TEKCTa U BhUMcieHus («Ydactok», «KBaptupa», «JIucTel Oymarumy»,
«Ileup ma Ganmy», «Tapudser», «llunae», «lman mectHOCTH», «30HTY», «Termma», «Teppacb,
«OCATI'Op»).

«BpluncieHus u npeodpazoBanusi». Orpadotka 3amad Ne 6 KNIM OI'D

Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CrnoxxeHrne W BBIYMTAHHWE, KOMIIOHEHTHI CJIOKEHHS M BBIYUTAHUS, CBSA3b MEXKIY HHUMH,
HAX0XJIEHUE CYMMBbl M Pa3HOCTH, U3MEHEHHE CyMMbl U PA3HOCTH IpPU M3MEHEHHH KOMIIOHEHTOB
CJIOKEHHS ¥ BBIYUTAHUS.

YMHOXEHHE U JeJIeHHe, KOMIIOHEHThl YMHOXKEHHUS W JeNeHHUS, CBA3b MEXKIy HUMH,
YMHOKEHUE U CJI0KEHUE B CTOJIOUK, JIEIEHNE YrOJIKOM, IPOBEPKa pe3ylbTaTa C MOMOIIbIO MPUKHIKH
1 00paTHOTO JAEUCTBHUS.

Yucnoswle sviparxcenusn

UncnoBoe BRIPaKEHUE U €r0 3HaYCHHE, MOPSAIOK BBIIIOJIHEHUS ICHCTBUI.

Jlpoou. Obviknosennvle Opoodu

Honsi, yacTh, 1poOHOE uKcio, 1poob. [IpobHOe uncio Kak pe3ynsTaT aAeieHus. [IpaBuibHbIe U
HEeMpaBWIbHBIE IPOOH, cMelIaHHast 1poOb (CMEIIaHHOE YUCTIO).

3anuch HATypaldbHOTO 4YMCIa B BHJE OpOOHM C 3aJaHHBIM 3HaMEHaTeleM, IMpeoOpazoBaHUE
CMeIIaHHOH IpoOU B HENpaBWIIbHYIO ApoOb U HA00OPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.

CrnoxeHre M BBIYUTAHHE OOBIKHOBEHHBIX IpOOEiH. YMHOKEHUE W JIeeHHe OOBIKHOBEHHBIX
IpoOeii.

Apudmernueckue ASUCTBHS CO CMEIIAHHBIMH JIPOOSIMH.

Apudmernueckue ASUCTBHS ¢ IPOOHBIMU YHCTIAMH.

CriocoObl parioHaNH3aIUN BHIYUCICHUH 1 UX PUMEHEHHUE P BBIMOJTHEHUHU JACHCTBUN.

Jlecamuunwie Opoou



[Ipeobpa3oBanue NecATUYHBIX ApoOeil B 0ObIKHOBeHHbIE. CpaBHEHUE JECATUYHBIX JIPOOECH.
CrnoxeHne ¥ BBIYMTAHUE JACCATHYHBIX IpoOeil. OKpyrieHue NeCATUYHBIX IpoOed. YMHOXKEHUE U
JeNieHue JecATHYHbIX npoOeii. [IpeoOpazoBanue OOBIKHOBEHHBIX APOOEH B JCCATHUYHBIC IPOOH.
KoHneunsle 1 OeCKOHEYHBIE IECATUIHBIE IPOOH.

Yucna. Payuonanvhule uucna

MHoxecTBO pauuoHaNbHBIX uHceld. CpaBHEHHWE palMOHAlbHBIX uucen. JleWcTBus c
paioHaabHbIMU yKciamu. [IpeacraBienne pauoHaaIbHOTO YUCiia AECATUYHON JpoObIo.

/Jlpoono-payuonanshuie gvlpasrcenus

[IpeoOpazoBanre APOOHO-TMHEHHBIX BBIPAKCHUN: CIIO)KCHHWE, YMHOXCHHE, JICJIICHHC.
AnreOpandeckas npoOb. Coxpamenue anreOpandeckux apobeid. IlpuBenenue anredpamueckux
npoOeit k oOmiemy 3HameHartento. JleficTBus ¢ anredpandecKuMu Ipo0sSMU: CIIOKEHUE, BEIYUTAHUE,
YMHO’KEHUE, JIeJICHUE, BO3BEJICHHUE B CTEIIEHb.

«JleiicTBUTEeILHBIE YHCAa». OTpaboTka 3a1au Ne 7 KUM OI'D

Payuonanvnvie uucna

N3obpaxenne uncen Ha 4YMCIOBOM (KoopauHaTHOUW) mpsimoi. CpaBHeHHME yucen. Momynb
quclia, TEOMETpPHUYECKas WHTEpPIpEeTanus MOIyJs unciaa. JICHCTBHS C  TMOJIOKHUTCIBHBIMA U
OTPHUIATESIILHBIMY YUCIIaMA. MHOXECTBO TEJIBIX YHCEIT.

Koopounama mouku

OcHOBHBIC TIOHATHS, KOOPAHMHATHBIN JTyd, paCCTOSTHUE MEX Ty ToukamMu. KoopIuHATE TOYKH.

Hppayuonanvnvie uucna

[TonsiTHe uppanMoHaATLHOTO YKcia. Pacno3naBaHue UPPALIMOHAIBHBIX YHCETT.

MHO0XecTBO IeHCTBUTEILHEIX YHCE.

«IIpeoOpa3oBaHue ajredpandecKux Bbipaxenunii». Orpadorka 3amad Ne § KUM OI'D

Hppayuonanvusvie uucna

[lonsiTne wuppanuoHanbHOro uucia. Pacrno3naBaHue wuppanuoHanbHbIX uncen. [Ipumepsl
JoKa3aTesnbeTB B airedpe. JleMcTBUS ¢ uppalMOHaIbHBIMU YWCIAMU: YMHOXKEHUE, JAelIeHUE,
BO3BE/ICHUE B CTEIICHb.

MHOK€ECTBO JEHCTBUTEIBHBIX YHUCEIL.

«YpaBHeHusl U HepaBeHcTBa». OTpaboTka 3a1a4 Ne 9 KUM OI'D

Pasencmea

Uucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PAaBEHCTBO C MEpEeMEHHOM.

Ypasnuenusn

[lonatue ypaBHeHUs U KOpHs ypaBHeHusd. lIpencraBieHue o paBHOCHIBHOCTH YpaBHEHHH.
Ob6nacTh onpeaeneHus ypaBHeHUsI (00JIaCTh TOMYCTUMBIX 3HAUEHUN IEPEMEHHOM ).

Jluneiinoe ypagnenue u e2o KOpnu

Pemenue nuneiHbIX ypaBHeHUN. JInHeliHOe ypaBHeHue ¢ napameTpoM. KoianuecTBo KopHER
JINHEMHOTO ypaBHEHHUs. Pellienne IMHENHbBIX YPaBHEHUN C TAPAMETPOM.

Keaopammnoe ypasnenue u e2o kopnu

KBanparssle ypaBHeHus. HemousiHble kBaapaTHble ypaBHEHMs. [IMCKPUMHMHAHT KBaJApaTHOIO
ypaBHeHusa. Popmyna KopHeHl KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas
teopeme Buera. Pemenue kBajpaTHBIX ypaBHEHHi: HMCHOJIb30BaHHWE (OPMYIBI JUIS HAXOXKJICHHS
KOpHeH, rpaduyeckuil MeTOoJ pelleHHs, paszIokKeHHEe Ha MHOXKUTENIH, MNoJ00p KOpHel ¢
UCHoJib30BaHneM Teopembl Buera. KonnuecTBo KOpHEN KBaApaTHOTO YpaBHEHHUsS B 3aBUCHUMOCTH OT
€ro JUCKpUMHMHAHTa. bHKBajpaTHble ypaBHEHMs. YpaBHEHHUS, CBOAUMBIE K JIMHEHHBIM H
KBaJpaTHbIM. KBagpaTHbIE ypaBHEHUS C TaPAMETPOM.



/pobno-payuonanvusie ypasnenus

Pemenne mpoctedmmx IpoOHO-IMHEHHBIX ypaBHEHUH. PemieHue apoOHO-paroOHAIBHBIX
YPaBHEHUH.

Mertoapl pelieHus: ypaBHEHUN: METOJbl PaBHOCHUJIBHBIX IMPEOOpa3oBaHUN, METOJ 3aMEHBI
nepeMeHHoH, rpadudeckuii Mmetoa. Mcmonp30Banue cBOMCTB (yHKINI TPU PEIICHUN YPaBHEHH.

IlpocTeiitme MppamoHanbHele ypaBHeHHs Buta o f (x) =a, \/ f(x)= \/ g(x).

n
VYpaBHeHus Buga X = d .YpaBHEHHUS B LUEIbIX YHCIIAX.

«BeposiTHOCTB coObITHII» OTpadboTka 3amau Ne 10 KM OI'D

Cnyuaitnvie coovimusn

CnyuvaiiHple ONBITHI (PKCIIEPUMEHTBHI), JJIEMEHTAapHbIE CllydailHble COOBITHUSA (MCXOMbI).
BepositHocTn  sneMeHTapHbIX  coObITUH.  CoObITMS B CIy4aillHBIX  JKCIEPUMEHTaX U
OJIarompUATCTBYIOIIKME DJIEMEHTAapHbIE COOBITHSA. BeposTHOCTH ciydaliHBIX COOBITHH. OTBITBHI C
PaBHOBO3MOXKHBIMHM  3JIEMEHTapHbIMH CcOObITUSIMU. Kiaccuueckue BEpOSTHOCTHBIE ONBITHI C
HCIO0JIb30BAHNEM MOHET, KyOUKOB.

«@ynkuum u rpapukm». Otpadbotka 3amau Ne 11, 22 KM OI'D

Dynkyuu

Honamue pynkyuu

JlexapToBBI KOOPAMHATHI HA TUIOCKOCTU. DOpMUpOBaHUE MIPEACTABICHUI O METANPEIMETHOM
MOHATUU «KOOpAUHATHI. CriocoObl 3a1anus PyHKIMH: aHATUTHYCCKUH, TpaduuecKuii, TaOTMIHBIMN.
I'paduk dynkuuu. Ilpumepsl ¢GyHKIMI, MOTy4aeMbIX B MPOLECCE HCCIEIOBAHUS Pa3IMUHbIX
peanbHBIX MPOIIECCOB U pelieHus 3a1ad. 3HaueHne GyHkuuu B Touke. CBoMcTBa (QYHKIIMMA: 00J1aCTh
oTnpezeneHus, MHO>KECTBO 3HA4YEeHUH, HYJIH, MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
uemHoCcmo/HeuemHocmy, TIPOMEXKYTKH BO3pacTaHus M YObIBaHHUs, HauOOJblllee W HaMMEHbLIEe
3HaueHus. MccnenoBanue pyHKImu 1o ee rpaduky.

Jluneninasa gpynkuyus

CpoiicTBa u rpaduk TUHEHHOW (QyHKIHMU. YTIIOBOH Ko3(pduiMeHT npsamoil. Pacrnonoxenue
rpaduka TUHEIHON (PYHKIMH B 3aBUCUMOCTH OT €€ YrjioBoro kodg¢uiueHTa u cBOOOJHOTO 4jieHa.
Haxoxnaenue ko3QpUIIMEHTOB JIUHEHHOW (QYHKIMH MO 3aJaHHBIM YCIIOBUSM: IIPOXOXKACHUE MPAMOiL
yepe3 JIB€ TOUKH C 3aJaHHBIMU KOOpIMHATAMH, MPOXOXKJIEHUE MNPSIMOIM uepe3 AAHHYI0 TOYKY H
MapajieIbHON JAaHHOU MPSMOM.

Keaopamuunaa ¢pynxkyusn

CpoiictBa u rpaduxk kBaapaTuuHoil ¢QyHkuuu (mapabomna). Iloctpoenue rpaduka
KBaIpAaTUYHOM (PYHKIIUU MO TOYKAM

Oopamnasa nponopyuoOHaAILHOCMb

k
CBoiicTBa (DyHKIIUH y = K y = —. I'unep0bomna.
X X

Cmenennas pynkyusa c nokazamenem 3

CaoiictBa. Kyonueckas nmapaboua.

Dynkyuu y — [x, y=3/x, y=|x|.Mx cBoiictBa u rpapuku. CrenenHas QyHKuus C
MoKa3aTesieM CTerneHu Ooublre 3.

[Ipeobpa3oBanue  rpadukoB  (QYHKIMIA:  MapajuleNbHBI  MEPeHOC,  CUMMETpHS,
pacTshKeHHe/cxKaTue, CHMMETPHSL.

«ITocsenoBarenbHOCTH M porpeccum» OtpadoTka 3amad Ne 12 KUM OI'D
Ilocneooéamenvhocmu u npozpeccuu



YucnoBas nocinenoBaTeabHOCTh. [IpuMepsl YMCIIOBBIX MOCIIEA0BaTENIbHOCTEN. beckoHeuHble
HOCJIe0BaTeIbHOCTH. ApudMernueckas mporpeccust 1 ee coiictBa. ['eomerpuueckast mporpeccus.
@opmyna oOmero 4wieHa W CyMMBI N TEPBBIX WICHOB apU(PMETHUECKOW M T€OMETPUYECKOI
IIporpeccuit

«YucsoBbie M OyKBeHHbIe BbIpaxkeHusi». OTpadoTtka 3ama4y Ne 13 KM OI'D

Yucnoevie u 0yKeenHble 6bIPAIHCCHUSA

BoipaxxeHue c mnepemeHHOW. 3HauyeHue BbIpakeHHUs. [lojcTaHOBKAa BBIpaKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasrcenusn

Crenenp C HaTypaJbHbIM TIOKa3aTeneM M ee cBoiictBa. IIpeoOpazoBaHusi BBIpaKEHUH,
COJIEpKAIIUX CTEIEHH C HaTypaJIbHbIM IIOKA3aTEIIEM.

OpHounieH, MHOTOUJIEH. JIeHCTBUS ¢ OJIHOYJIEHAMHU U MHOTOWIEHaMH (CJI0’KE€HUE, BBIUUTAHUE,
yMHOKeHue). DopMynbl COKpAILEHHOTO YMHOKEHHUS: Pa3HOCTb KBaJpaToB, KBajapaT CYMMBI U
paszHocTH. Pa3znoxeHne MHOrowieHa Ha MHOKUTENIM: BBIHECEHHE OOIIEro MHOKUTENS 3a CKOOKH,
IpYNIUPOBKA, TNpuUMEHEHHE (OPMYJ COKpAIIeHHOrO yMHOXXeHusA. KBajpaTHbIM —TpexdeH,
pa3yIoKEeHUE KBaJIPATHOTO TPEXWICHA HA MHOKHUTEIH.

«IIpakTuyeckue pacuersl no gopmyaam» Otpadotka 3aaay Ne 14 KUM OI'D

Beipaxxenue ¢ nepemeHHOW. 3HaueHue BbIpakeHUsA. [locTaHOBKAa BBIPAXKEHUII BMECTO
MEPEMEHHBIX.

Ilenvie ¢vipasricenun

CreneHb C HaTypadbHBIM TIOKa3aTelieM M ee cBoicTBa. [IpeoOpa3oBaHusi BBIpaKEHUH,
COJZIEpKalIuX CTEIICHU C HATYPAJIbHBIM IT0KA3aTeIIEM.

OpnHouseH, MHOrowieH. JIeficTBus ¢ 0lHOWIEHAMH U MHOTOWIEHAaMHU (CJI0KEHUE, BBIYMTAHHE,
yMHOXeHHE). DOpMyIIbl COKPALLIEHHOTO YMHOKEHHUSL.

«Cucrembl HepaBeHCTB». OTpabdoTka 3agad Ne 15 KMIM OI'D

Cucmemvul Hepasencme

CucteMbl HEPABEHCTB C OJHOW TNEPEMEHHOW. PemieHue cucteM HEpPaBEHCTB C OJHOM
MIEPEMEHHOM: JTMHEHHBIX, K6adpamHulx. VI300pakeHne perieHus CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM. 3aMKCh pelIeHUs CHCTEMbl HEPABEHCTB.

«I'eomeTrpuueckue ¢purypsl. Yriab». Otpadotka 3amad Ne 16 KUM OI'D

Beauuunwn

Benuuuna yria. ['pagycHas mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEIPEHHOTO TPEYrojbHHKA. BHemHuii yron tpeyronpHuka. Cymma yrioB
TPEYroJIbHUKA

«I"'eomerpnueckue purypsol. Janubny. OtpadoTka 3amau Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckass ¢urypa. BHyTpenHss, BHemHss oOmnactu ¢urypsl, rpaHuua. JluHuu u
oOnacT Ha TIOCKOCTH. Brinykinas u HeBbInykias ¢urypsl. [Inockas u Herockas urypsl. [lonstue
Benu4MHBL. [[nuHa. 3Mepenue vHbl. EquHUIBI M3MEpEHUs] UTMHbI

Boinenenue cBoiicTB 00bekTOB. dopMupoBaHME NPEACTABICHUNH O MeTanpeAMETHOM
NOHATUH «purypa». Touka, OTpe30K, mpsMas, JIyd, JoMaHas, III0CKOCTb, YT0JI, OUCCEKTpHUca yria u
€€ CBOWCTBA, BU/BI YIIIOB, MHOTOYTOJIbHUKHU, OKPY’KHOCTb U KpYT.



OceBas cummerpust reomerpuueckux ¢uryp. LleHTpanbHas CUMMETpHUS T€OMETPHUYECKHX
¢buryp.

«Ilaomaas MHOroyroabHuka». Otpadotka 3aga4 Ne 18 KUM OI'D

H3mepenus u eviuucnenun

[Tnomamu. @opMynsl IUIOMIAAN TPEYroJbHUKA, MapaiielorpaMMa M €ro YacTHBIX BHJIOB,
Tparnenuu, popmyna I'epona, GpopMyra riomamy BEIMIYKIOTO Y€ThIPEXyrodbHUKa, (GOPMYIBI JUTHHEI
OKPY>KHOCTH H IUIOLIA 1 KPYyTa.

«HM3mepenns u BorunciaeHus». Otpadorka 3anau Ne 19 KUM OI'D.

H3mepenus u eviuucnenun

[Tnomamu. @opMynsl TUIOMIATN TPEYroJbHUKA, MapaiielorpaMMa M €ro YacTHBIX BHJIOB,
Tparenuy, (GopMysa IUIOMAANA BBIMTYKIOTO YeTHIPEXYTOJIbHHUKA, (OPMYJIBI JIHHBI OKPYKHOCTH H
romaay kpyra. Ilnomaas mpaBuiIbHOTO MHOTOYT'OJIBHUKA.

Teopema IIudaropa. TpuroHomeTprdeckue COOTHOIICHUS B MPSMOYTOIEHOM TPEYTOJIBHUKE.
Tpuronomerpuieckue GyHKIIUH yria.

«Teopernyeckue acnektbl». OTpadoTtka 3anay Ne 20 KUM OI'D.
TeopeTnueckue acnekThbl, TEOPEMbI, aKCHOMBI, OTIpeIeIeHUs, POPMYIIbI, IEMMBI.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, MTHTEPHET-PECYPCBbI

1. Kommerotep, HOyTOyKH, UHTEpAaKTHBHAS TOCKA.

2. Tpenunr Sunmekc - OI'D http://ege.yandex.ru/mathematics-gia/, MOAYIH CHEIUATU3UPOBAHHBIX
YPOKOB TIO anrebpe;

3. TecTsl 1 TpEeHUHTH Ha uztest.ru;

4. OTKpbBITHIN OaHK 3alaHuid TT0 MaTemaTuke http://mathgia.ru/or/gial2/Main.html
5. T'eneparop BapuantoB OI'D-2021 u OI'2-2021 http://alexlarin.net/

Caiitbl 1y noaroroBku k OI'D mo maremaruke
http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcus
http://alexlarin.net - pa3au4HBIC MaTEPUAIIBI JJIS ITOTOTOBKH
http://www.egetrener.ru - BUIEOypOKHU
http://www.mathege.ru - OTKpBITBII OaHK 3alaHU
http://live.mephist.ru/?mid=1255348015#comments - OTKpBITBII OaHK
http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://www.diary.ru/~eek - MaTtemaTudeckoe cooOIIECTBO.

Bupneo-ypoku no mareMatTuke
http://egefun.ru/test-po-matematike
http://www.webmath.ru/
http://www.shevkin.ru/?action=Page&ID=752
http://www.youtube.com/user/wanttoknowru kaHai ¢ pa3dopamu Bcex 3aJaHUN
http://www.pm298.ru/ cripaBOYHUK MaTeMaTHYECKUX (HOpMYIT
http://www.uztest.ru/abstracts/?idabstract=18 kBagpaTuuHas GyHKIUSA: TPUMEPBI U 331a4H




http://www.bymath.net/ s3nemeHTapHast MaTeMaTHKa
http://dvoika.net/ nexuun

http://www.slideboom.com/people/Isvirina npe3eHTanuy N0 TeMam
http://www.ph4s.ru/book ab mat zad.html xkHuru
http://uniquation.ru/ru/ popmyIsl
http://www.mathnet.spb.ru/texts.htm Meroauueckue MaTepuaibl.
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2. B.B. Mupoummn - OI'D 2022 Maremaruka. TpeHnupoBouHsle BapuaHThl. M3a. : Dxemo-Ilpecc,
2021r.

3. C.O. Banos, H.M. Pe3nukona, E.I'. KonnoBa. OI'D 2022 Matemartuka. 9 knacc. Tpenaxep st
MOJTOTOBKH K dK3aMeHy. Anrebpa, reomerpus. M3m.: Jlernon, 2021 r.



2. KAJJEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE

Ne IL1anoBbIC Croppexrn
HaumenoBanue pa3aesa u Tema CPOKH pOBaH;P:’Ie
n/n Y4eOHOro 3aHATHS npox;[):c)len I[p::)g?))l()leﬂ
us
1 [Tpuemsr 6icTporo cyera 6e3 kambKyisitopa (Ne6 KM OI'D)
2 «Yyactox» (Ne 1-5 KM OI'D)
3 Hpo6u u crenenn(Ne6 KM OI'D)
4 «KBaprtupa» (Ne 1-5 KM OI'9)
5 Uucna, koopannatHas npsaMas(Ne7 KM OI'9)
6 TpenupoBounas padora Crarl'pag Nel
7 Ksanparusie kopau u creneHn(Ne8 KM OI'3)
8 Pacuérsl o popmymnam(Nel2 KM OI'9)
9 «Jluctel 6ymarmy», «Ileus ans 6ann» (Ne 1-5 KM OI'9)
10 | YpaBuenus (Ne9 KM OI'D)
11 VYpasuenus. Cucremsl ypaBHeHU(Ne20KMIM OI'9)
12 HepasenctBa (Nel3 KM OI'D). «Tapudw» (Ne 1-5 KUM
oro)
13 TpenupoBounasi padora Crarl'pag Ne2
14 HepasenctBa. Cucremsl HepaBeHCTB (Ne20 KM OI'D).
15 I'paduku pyakamii (Nell KM OI'D)
16 | Teopus BepostHocTel u ctatucTuka (Nel0 KM OI'D)
17 durypsel Ha KJIETYATOU Oymaru. ITmomans
MHoroyrojibHuKa(Nel8 KM OI'D)
18 «IInan mectHOCTHY, «IuHBY (Ne 1-5 KM OI'D)
19 Oxpyx’HOCTb, KpyT U uX 31eMeHThl (Nel6 KM OI'D)
20 TpenupoBounasi padora Crarl'pag Ne3
21 Tpeyronbauku (Nel5, 23 KM OI'D)
22 | «3ouTY, «Temmuma» (Ne 1-5 KM OI'D)
23 Yersipexyronpuuku (Nel7, 23 KM OI'9)
24 | «Teppacely, «OCAT'O» (Ne 1-5 KM OI'D)
25 3agaun Ha nporpeccun (Nel4 KM OI'D)
26 | AHanu3 reomerpuyeckux BbIcKasbiBaHui (Nel9 KM OI'D)
27 TpenupoBounas padora Crarl'pax Ned
)% Pemenune TekcTOBOM 3a7auM Ha JBIKEHME IO CYyIIE, IO BOJE,
o okpyxHoctu (Ne 21KHMM OI'9)
29 Pemenne TeKCTOBOM 3agauyM  Ha COBMECTHYIO paboTy,
oTHOcuTenbHOe BIkeHue (Ne 21 KM OI'D)
30 | Pemenue TekcToBO# 3aaun Ha npoueHTsl (Ne21 KM OI'D)




31 [Toctpoenue rpaduka cnoxxuon ¢pynkiuu (Ne22 KM OI'D)
32 | Iloctpoenue rpaduka ciaoxHoil Gyakmun (Ne22 KUM OI'D)
33 | TpenupoBounasi padora Crarl'pag NeS




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 447200959609934981311677372486379060188671997461
Bnageney basaryTauHoea AnkBuHa HypucnamoBHa

OeicTevTened C 10.09.2024 no 10.09.2025



http://www.tcpdf.org

		2025-09-11T05:32:21+0500




