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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma kypca «YdeOHas MpakTHKa IO MAaTEMATHKE» IS

06yqa}0mﬂxc51 9 kiacca cocTaBjieHa B COOTBETCTBUM C HOPMATHUBHO-IIPABOBBIMH
AOKYMCHTAaMU:

1.

denepanbHbIN 3ak0H 0T 29 nekadps 2012 roga Ne 273-d3 «O6 obpa3zoBaHuu B
Poccuiickon denepanun»;

[Ipuka3z Munnpocsenienust Poccun ot 31.05.2021 No287 (pexn. ot 18.06.2025)
«O0 yTBepxkaeHUH (enepaTbHOr0 TOCYAapCTBEHHOrO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIIETO 00pa30BaHUMY;

denepanabHBIA MepeYeHb YUSOHUKOB, PEKOMEHIYEMBIX K MCTIOIB30BAHUIO TIPH
peanu3alu UMEIONIMX TOCYJAapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIIbHBIX
IporpaMM HA4yaJbHOI'O OOIIEro, OCHOBHOIO OOIIEro, CpeaHEro oOIIero
o0pa3oBaHUs, YTBEPKIECHHOIO MPUKa3oM MMUHHUCTEPCTBA MPOCBELICHUS
Poccuiickon ®@enepanuu ot 26.06.2025 Ne 495.

I.[e.m; Kypca: CuctcMaTu3anus 3HAHUH U CIIOCO00B ACATCIIbHOCTH YUaIllNXCA

IO MAaTEMATHUKC 3a KYpC OCHOBHOM ITKOJIBI, ITIOATOTOBKA 06yqa}omﬂxc;1 9 xiacca K
OCHOBHOMY I'OCYAapCTBCHHOMY 3K3aMCHY II0 MATCMATHUKC.

3amaum Kypca:

¢ 3aKpPCIUTb OCHOBHBIC TCOPCTUUYCCKUC ITOHATHA U OIIPCACIICHUA I10 OCHOBHBIM

U3Yy4aeMbIM pa3Jiesam;

e oTpaboTaTh OCHOBHble TUNBl 3agadu KHUM OI'D «Axarebpa» wu

«l'eoMeTpus W UX aNTOPUTM PELICHUS;

e chopmupoBaTh y OOYYAIOIMIMUXCSA IIEJIOCTHOE TMPEJICTABICHUE O TEeMe, €€

3HAYCHUHU B pa3Jeie MATEMaTUKH, MEXIPEIMETHBIX CBS3SIX C JAPYTHMU
TEMaMU;

® CIocoOCTBOBATh MHTEIEKTYAJIbHOMY Pa3BUTHIO yUaIuXxcs, (GOpMHUPOBAHUIO

KQueCTB MBIILICHUS, XapaKTEPHBbIX IS MaTeMaTHYECKOW JCSATEIbHOCTH U
HEO0OXOMMBIX YUCHHKY JJis1 yeremHou caaun OI'D, mist oOuieit conuanbHon
OpUECHTAIUH;

¢ AKICHTUPOBATH BHUMAHHUC YUHAIINXCA HAa CAMHBIX TpCGOBaHI/IHX K IIpaBHUJIaM

oQOopMIICHUSI PAa3IMYHBIX BUJIOB 3aJaHUM, BKJIIOYAEMBIX B HTOTOBYIO
aTTECTAlIUIO 32 KypPC OCHOBHOM IIKOJIBI.

e CcrnocoOCTBOBAThH CO31aHHIO YCJIOBHﬁ OCMBICJICHHOCTHU YYCHUS, BKIIIOYCHUS B

Hero oOydYaromierocss Ha YypOBHE HE TOJbKO HHTEIUIEKTyalbHOW, HO
JUYHOCTHOM M COIMAIbHOW AKTHUBHOCTH C NMPUMEHEHHUEM TEeX WM WHBIX
METOJI0B 00YyUYEHHUSI.

[Iporpamma Kypca mpeaHa3HaueHa Uil TMOBBIMICHUS JS()PPEKTUBHOCTH

MOATOTOBKHM 00yUaromuxcs 9 kinacca K OCHOBHOMY TOCYIapCTBEHHOMY K3aMEHY IO
MaTeMaTUKe 3a KypC OCHOBHOM IIKOJbI M MNPEIyCMATPUBAET UX MOJATOTOBKY K
JanbHeWeMy OOY4YEeHHIO B CpEJHEH IIKOoJie; KypC HampaBlIieH Ha BOCIIOJIHEHUE
HEJIOCTAIONINX 3HAaHUN, OTPAOOTKY IPUEMOB PEIICHUS 3aJaHUI PA3INYHBIX THIIOB U
YPOBHEH CIOKHOCTH BHE 3aBHCHUMOCTH OT (POPMYJHUPOBKH, a TakkKe OTPabOTKY



TUNOBBIX 3aaHnii OI'D o MaremaTuke Ha TecToBOM Matepuaie. I IporpamMmma Kypca
MO3BOJIUT CHCTEMATHU3UPOBATh W YIAYyOWUTh 3HAHHUS YYalIUXCS 0 Pa3IAIHBIM
paszzmenamM Kypca MaTeMaTHKA OCHOBHOW IIKOJbl (apudmeruke, anreope,
CTAaTUCTUKE, TCOPUU BEPOSITHOCTEN U TEOMETPHH ).

[Iporpamma Kypca cocraBieHa Ha oOcHOBe (0s3aTeNbHOTO0 MUHUMYyMa
coJiep KaHus 00pa30BaTEIIbHBIX MPOTPAMM 10 MaTEMAaTHUKE U TPEOOBAHUH K YPOBHIO
MOATOTOBKH BBITYCKHHUKOB OCHOBHOM IMIKOJIBI, ¢ ydeToM Crienmdukanmu KM st
npoenenuss OI'D mo MareMaruke, a Takke KOAM(PUKATOpPA MPOBEPSIEMbIX
TpeboBanuii Kk pesynbraram ocBoeHus OOIT OOO u 31eMeHTOB coaepxKaHus s
nposeaeHus OI'D no maremaTtuke, noaAroroiaeHHbIx OUIIH.

Ha uzyuenne kypca B 9 kitacce orBesieHo 34 yaca (1 yac B HeJ1el0).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBbI
KYPCA

JIn4HOCTHBIE pe3yIbTaThI:

OTBETCTBEHHOE OTHOUIEHHWE K YYEHHI0, TOTOBHOCTb M CHOCOOHOCTH K
CaMOpPa3BUTHIO M C€amMOOOpa30BaHUIO HAa OCHOBE MOTHUBAIMM K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M MOCTPOEHUIO JaJbHEUIIEH MHANBUAYAJIbHON
TpaekTOpuM oOpa3oBaHUsl Ha O0a3e OpPUEHTHPOBKM B Mupe npodeccuii u
npo(EeCCUOHANIBHBIX MPEANOYTEHUM, C yYE€TOM YCTOMUMBBIX I1O3HABATEIIbHbIX
UHTEPECOB, a TAaKXK€ Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOIIECHHUS K
Tpyny;

(GopMUpOBaHHE  LEJOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsI HAyKU U OOIIECTBEHHOMN MPAKTUKH;

OCBOEHHE COLUATIbHBIX HOPM, ITpaBUJ MOBEAECHUS, POJiei U PopM COLMaIbHOM
KU3HY,

pPa3BUTHE MOPAJIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PELIEHUN MOPAJIbHBIX
po0JIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpA, (POPMUPOBAHUS HPABCTBEHHBIX YyBCTB
U HPABCTBEHHOI'O ITOBEJICHMS, OCO3HAHHOTO W OTBETCTBEHHOIO OTHOLICHHS K
HPABCTBEHHBIM MTOCTYIIKAM;

(bopMHpOBaHNE KOMMYHMKAaTUBHOW KOMIIETEHTHOCTH B OOUICHUH H
COTPYIHUYECTBE;

¢opMupoBaHHE  CHOCOOHOCTM K  SMOILMOHAJIbHOMY  BOCIPUSTHIO
MaTeMaTHUYECKUX 00OBEKTOB, 3314, PEILICHUH, pacCyXACHUN.

MeTanpeaMeTHblie pe3yabTaThl 00y4eHHsI

PeryasituBubie YY /|

ONpEAENsATh COOCTBEHHbIE NMPOOJIEMbl U MPUYUHBI UX BO3HUKHOBEHHMS MpU
paboTe ¢ MaTEMaTUUYECKUMH O0BEKTaMU;

bopMynupoBaTh COOCTBEHHBIE BEPCHUU HWIIM TMPUMEHSATH YK€ H3BECTHBIC
dbopMbl M METOABI PEHICHUS MaTeMaTUYecKOW MpodsieMbl, (OPMYIUPOBATH
MPEANOJI0KEHUS U CTPOUTD TUIIOTE3bl OTHOCUTENIBHO pACCMATPUBAEMOTO 00bEKTA U
MPEABOCXUIIAThH PE3YJIbTaThl CBOECH y4eOHO- TO3HABATEIBHOM 1€ATEIbHOCTH;

ONpENENATh IIyTH JOCTHKEHHs 1LeJed M B3BELIMBAaTh BO3MOXXHOCTHU
pa3peleHusi onpeAeseHHbIX y4eOHO-I03HABATENIbHBIX 3a/lad B COOTBETCTBUU C
ONPENEICHHBIMA KPUTEPUSMHU U 3a/1a4aMU;

BBICTpAauBaTh COOCTBEHHOE 00pa3oBaTelbHOE TMOANPOCTPAHCTBO  AJIS
paspenieHusl ONpeieeHHOro Kpyra 3a/1ad, OnpelesaTh U HaXOAUTh YCJIOBHS IS
peanu3aiuy uaei u miaHoB (caMmoo0ydeHue);

CaMOCTOATENILHO BBIOMPATh Cpeau MPEeAJIOKEHHBIX PECYpcoB Hauboiiee
s PexkTUBHBIE W 3HAYUMbBIE NpPH paboTe C OMPEeACICHHOM MaTeMaTUYeCKOM
MOJIEJIbIO;

YMETh COCTABJIATH IJIaH pa3pelleHus ONPEIEeIEHHOTO KpyTa 3a/1a4, UCIIOJIb3Ys
pa3iMyHble CXEMbI, PECYpPChl TOCTPOEHUS JuarpaMM, MEHTaJIbHBIX Kapr,
MO3BOJISIONIMX MPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHAJIU3 33/a4H;



yMETh TUIAHUPOBATh CBOM 0Opa3oBaTEeIbHBIM MapHIpyT, KOPPEKTUPOBATH U
BHOCUTH OIPENEICHHbIE W3MEHEHHS, KAaYE€CTBEHHO BIIMAIOIINE HA KOHEYHBIN
IPOAYKT y4eOHO- MO3HABATEIBHOM 1€ATEIHHOCTH;

YMEHHUE KaUECTBEHHO COOTHOCUTH CBOM JACMCTBUS C IPEABKYIIIAEMbIM HTOTOM
y4eOHO- TTO3HABATEeIbHON ACSITEbHOCTH MOCPEICTBOM KOHTPOJS U MJIaHUPOBAHUS
y4eOHOro Tpolecca B COOTBETCTBHM C U3MEHSAIOIMIMMUCS CUTyallUSIMH |
IPUMEHSEMBIMHU CpeACTBaMH U (OpMaMU OpPTaHU3AlMUA COTPYTHUYECTBA, a TAKXKE
WHIUBUTyJIbHOM pabOThI HAa YPOKE;

yMEHUE OTOMpPAaTh COOTBETCTBYIOIIME CPENICTBA peaM3allii PEIICHUS
MaTeMaTUYeCKUX 3aj7ad, Noa0upaTh HHCTPYMEHTHI U1 OILICHUBAHUS CBOEH
TPaeKTOPHUH B pabOTe C MATEMATUYECKUMU MOHITUSIMU U MOJICIISIMU.

ITo3naBaTeabHbie YY /|

YMEHHE ONPEACIISITh OCHOBOIIONATAOLIEE IOHITHE U MPOU3BOAUTH JIOTHKO-
CTPYKTYPHBIA aHAJIW3, ONPEIEIATh OCHOBHBIE NMPU3HAKU U CBOMCTBA C IOMOIIBIO
COOTBETCTBYIOIIMX CPEACTB U UHCTPYMEHTOB;

YMEHUE MpPOBOJUTh KIacCCH(PUKALNUIO OOBEKTOB HA OCHOBE KpPUTEPHUEB,
BBIJICJISITH OCHOBHOE Ha (JOHE BTOPOCTENIEHHBIX JIaHHBIX;

YMEHUE MNPOBOAUTH JIOTUYECKOE PACCYkJACHHE B HAIPaBICHUU OT OOMIMX
3aKOHOMEPHOCTEN U3y4aeMOU 3a7a4M J10 YaCTHBIX PACCMOTPEHHU;

YMEHHUE CTPOUTH JIOTMYECKHE PpACCY)KICHHUs Ha OCHOBE CHUCTEMHBIX
CPaBHEHMI OCHOBHBIX KOMIIOHEHTOB M3y4ae€MOI'0 MaTeMaTH4YECKOr'o paszeiia WIU
MOJEIH, IIOHATUS WM KJIACCOB, BBIJEIASA ONIPEACIICHHBIE CYIIECTBEHHbIE IPU3HAKU
WUJIU KPUTEPUH;

YMEHHUE BBIABIATh, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTB, JIOTUYHOCTH
COOTBETCTBYIOIIMX IEMNOYEK paCCYKACHUW MNpu paboTe € MaTeMaTUYECKHUMHU
3aJlayaMi, yMETh MOAPOOHO W CXKAaTO MPEACTaBIATh JETAIM3ALUI0 OCHOBHBIX
KOMIIOHEHTOB IPU JTOKA3aTEJIbCTBE MMOHATHI U COOTHOIIEHUN HAa MAaTEMATHYECKOM
A3BIKE;

YMEHHME OpPraHM30BbIBATH ITOMCK MW BBISBIATH NPUYMHBI BO3HUKAKOLIUX
MpOLIECCOB,  SABJICHHMM, HauOonee BEpoOsSTHbIE  (PAKTOPBI, MO  KOTOPBIM
MaTEeMaTUYECKHE MOJEIN U OOBEKTHI BEAyT C€0sl MO ONPEACICHHBIM JIOTUYECKUM
3aKOHAaM, YMETb IPUBOAUTH IPUYUHHO- CIEACTBEHHBIA aHAJIN3 ITOHATHI, CYKIECHUN
Y MaTeMaTUYECKUX 3aKOHOB;

YMEHHE CTPOUTb MATEMATHUYECKYI0 MOJEIb IIPU 3aJaHHOM YCIIOBMH,
oOnajaroieil  onpeneNeHHbIMA  XapaKTePUCTHUKAMU OOBbEKTa NpPU HATUYUU
OTIpE/IeNICHHBIX KOMIIOHEHTOB ()OPMHUPYIOLIErOCs IMPEAnoiaraeMoro MoHITHS WK
SBJICHUS;

YMEHHE IEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBIIIOLLYIO
MaTEMaTUYECKOM 3a/laud Ha SI3bIK IPapUUYECKOTO OTOOPaKEHHsI - COCTaBJICHUS
MaTeMaTUYECKOW MOJIETIN, COXPAHSIOIIENH OCHOBHBIE CBOMCTBA U XapAKTEPUCTUKH;

YMEHHE 33/1aBaTh IUIAH PELICHUS MAaTEMATHYECKOM 3a7auyM, PEaln30BbIBATh
QITOPUTM JCHCTBUM Kak TMOIIArOBOM HHCTPYKUMHU IJisi pa3pelieHus y4deOHo-
MMO3HABATEILHON 3aJ1a4H;

YMEHHE CTPOUTH AOKA3aTENBCTBO METOAOM OT IPOTUBHOTO;



ymeHue  pabotatb ¢  NOpoOJEeMHOW  cUTyalued,  OCYUIECTBISATh
00pa30BaTeNbHBIN MPOIIECC TOCPEACTBOM ITOMCKA METOJIOB U CITIOCOOOB pa3peIieHHs
3aJlayu, ONPEIEIATh IPaHULIBI CBOETO 00PA30BaTENBHOTO MPOCTPAHCTBA;

YMETh OPUEHTUPOBATHCS B TEKCTE, BBISABIATH IJIABHOE YCJIOBHE 3a/ayd H
yCTaHABJIMBATh COOTHOUIEHUE PaCCMATPUBAEMBIX OOBEKTOB;

yMEHHE TEPEeBOAWTb, WHTEPIPETUPOBATH TEKCT B HUHBIE  (OPMBI
npeacTaBiICHUs MHPOPMAIIMU: CXEMbl, JUarpaMmbl, rpauueckoe MpencTaBiIcHue
JTAHHBIX.

KommynukaTtuBubie YY /[

yMeHHE paboTaTh B KOMaHJAE, (OPMUPOBAHNE HABBIKOB COTPYAHHUYECTBA U
y4€OHOrO0 B3aUMOJICHCTBUS B YCIOBHUSIX KOMAaHJHOW HUIPbl WU HHOU (HOPMBI
B3aMMOJEHCTBUS;

YMEHUE paclpelensaTh PO U 3a/1a4d B paMKax 3aHATHA, (GOPMUPYS TaKKe
HABBIKH OPTaHU3aTOPCKOrO XapaKTepa,

YMEHUE OLICHHBAaTh MPABWIBHOCTh COOCTBEHHBIX JEHCTBUM, a TaKkKe
NEeATEIbHOCTH JIPYTUX YYACTHUKOB KOMaH/IbI;

KOPPEKTHO, B paMKax 3aJady KOMMYHHMKaluud, (HOpMyIupoBaThb H
OTCTauBaTh B3IJISABI, apTyMEHTUPOBATH JIOBOJABI, BBIBOJBI, a TAKXKE BBIIBUIAThH
KOHTapryMEHTbI, HEOOXOIUMBbIE ISl BBIBIICHHSI CUTYALIMH yCleXa B PELICHUH TOU
VI MHOW MaTeMaTHYECKOM 33]1a4H;

YMEHHE I0JIb30BAThCA MaTEMaTHUECKUMU TEPMUHAMU JJIs1 PELEHUs y4eOHO-
IIO3HABATEJIBHBIX 3a/ad, a TaKkKe CTPOUTh COOTBETCTBYIOLIME pEUYEBBIC
BBICKA3bIBaHUS HA MAaTEMaTUYECKOM SI3BbIKE I BBICTPAMBAaHUS MAaTEMaTHYECKOU
MOJIEIIN;

YMETh CTPOUTHh MATEMATHYECKHE MOJEIU C MOMOILIBIO COOTBETCTBYIOLIETO
POrpaMMHOro 00ecreyeHus, CEpBUCOB CBOOOAHOTO OTAAIEHHOTO JJOCTYIIA;

yMETh TPaMOTHO M Y€TKO, coriacHo mpasuiam opopmiienus KNM-a OI'D
3aHOCHUTD MOJYYEHHBIE PE3YJIbTaThl - OTBETHI.

IIpeameTHbIE pe3yJIbTATHI:

(opMHpOBaHKE HABBIKOB MOMCKAa MAaT€MaTHUYECKOIO0 METOJa, alroOpuT™Ma U
MOMCKa PELICHUS 3a7a4u B CTpyKType 3aaad OI'D;

dbopMHpoBaHrE HaBbIKA PEIICHUS OINPEACIICHHBIX TUIIOB 33a/1ad B CTPYKTYpe
3agaq OI'D;

yMeHHue paboTaTh ¢ TaOIUIIAMU, CO CXEMaMU, C TEKCTOBBIMU JJAHHBIMU; YMETh
peo0pa3oBhIBATh 3HAKKW U CHMBOJIBI B JIOKA3aTEIbCTBAX M MIPUMEHSIEMBIX METOaX
JUTS petiieHust 00pa3oBaTeNbHbIX 3a/1a4;

yMEHUE TIPUBOJNTH B CUCTEMY, COMOCTABIATh, 0000IAaTh U aHATU3UPOBATH
MH(POPMAIIMOHHBIE KOMIIOHEHTBI MAaTEMAaTUYECKOTO XapaKkTepa U YMETh IPUMEHSTh
3aKOHBI U TIpaBUJjIa JJIs PEIICHUs] KOHKPETHBIX 3a]1a4;

YMEHHUE BBIICISTh TVIABHYIO M M30BITOUYHYHO HH(OpMAIHIO, MPOU3BOJIUTH
CMBICIIOBOE C)KAaTHE€ MaTE€MaTUYECKUX (PAKTOB, COBOKYMHOCTH METOJOB H
CIIOCOOOB pelIeHMUS;

YMETh MPEACTABISATH B CJIOBECHOUW (hOpMe, UCTIONb3Ysl CXEMbI U Pa3IN4HbIE



TaOJINILbl, TPaUKU U AUAarpaMMBbl, KapThl MOHATUI U KJIaCTEPbl, OCHOBHBIE UEU U
IJIAH PEIICHUS TOM WIM MHOM MaTEMATUYECKOM 3a/1a4H.



TPEBOBAHUSA K YPOBHIO IIOJAI'OTOBKH YYALIUXCS

HarypanbHnbie yuciaa. [{podu. PannonajibHbie yncia

BbInyCKHUK HAy4YUTCS:

MOHUMATh OCOOCHHOCTH JECATUUHOMN CUCTEMBI CUMCIICHUS;

ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C JICJIMMOCTBIO HATyPAJIIbHBIX YUCEIL,

BBIpaXaTh 4YHCIa B OKBHUBAJEHTHBIX ¢opMax, BbIOMpas Haubomee
MOAXOJSIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYAllNH;

CPaBHUBATH U YIIOPSIOYMBATH PALIMOHAJIBHBIEC YHCIIA;

BBIIIOJIHATh BBIYMCICHUSA C PAlMOHAIBHBIMU YHCIAMHU, COYETass YCTHBIE U
IIMCBMEHHBIE IPUEMBI BBIYMCIICHUN, IPUMEHEHNE KAIBKYJIATOPA;

UCIIOJIB30BaTh IOHATUS M YMEHHS, CBSI3aHHBIE C NPONOPLHUOHATIBHOCTHIO
BEJIMYMH, IPOLICHTAMM, B XOJ€ PEIICHUS MATEMaTUYECKHUX 3alad M 3a1ad U3
CME)KHBIX IIPEIMETOB, BBIIIOJIHATH HECIIOKHBIE IIPAKTUYECKUE PACUETHI.

JledicTBUTEJIbHBIE YHCJIA

BrInmyCKHUK HAyYUTCS:

HCIIOJIb30BaTh HAYalbHBIE IPEICTABICHUS O MHOYKECTBE JIEMCTBUTEIIBHBIX
YHUCET,

ONEPUPOBATH MMOHATHEM KBAIPATHOT'O KOPHS, IPUMEHSATH €T0 B BBIYMCIICHUSX.

AuredpanvecKue BbIPAKEHUS

BbInycKHUK Hay4nTCSA:

OIEpPUPOBATH MIOHATUSMU «TOXKIECTBOY, «TOXKIECTBEHHOE
npeoOpa3oBaHuey, penaTh 3a/1a4u, coepkalue OyKBEeHHbIE TaHHBIE;

pabotath ¢ hopmyiaMu;

BBITIOJIHATh TPE0Opa30BaHUsI BBIPAXKEHUMN, COACPIKALIUX CTEIEHU C LEJIBIMU
II0KA3aTeIIMU U KOPHU;

BBIMIOJIHATH TOXJAECTBEHHBbIE MPEOOpPA30BAHUS PALMOHAIBHBIX BBIPAXKEHHIM
Ha OCHOBE MPaBWJI JECHCTBUN HAJl MHOTOWIEHAMH U alreOpandyecKuMu ApoosiMu;

BBITIOJIHATH PA3JIOKEHNE MHOTOYJIEHOB HA MHOKUTEIIH.

YpaBHeHust

BrInyCKHUK HAYyYUTCS:

pemaTh OCHOBHBIE BHJIbI PALlMOHAJIBHBIX YPABHEHHUN C OJHOW NMEPEMEHHOM,
CUCTEMBI IByX YPAaBHEHHM C IBYMS IEPEMEHHBIMY;

[IOHUMATh YpPAaBHEHUE KAaK BAXXKHEUIIYIO MaTeMaTHYECKyI0 MOJECHb IS
OMHKCaHUS M U3YUYEHHs] Pa3HOOOPA3HBIX pEaNbHBIX CUTYallUd, peniarb TEKCTOBBIE
3aJ]auM aare0panyeckKuM METOAO0M;

NPUMEHSTh TpauuecKkue MPEeACTaBICHUS AJIs HCCIEeNIOBaHUS ypaBHEHUM,
VCCIICIOBAHUS U PELICHNS CUCTEM YPABHEHUH C ABYMs IIEPEMEHHBIMHU.

HepaBencTBa

BrIImyCKHUK HAyYUTCS:

NOHUMATh W TMPUMEHSATH TEPMUHOJOTUIO W CHUMBOJMKY, CBS3aHHBIE C
OTHOILLIEHHUEM HEPABEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;

pelIaTh JUHEWHBIE HEPABEHCTBA C OAHOM NIEPEMEHHOU U UX CUCTEMBI;

penaTh KBaJpaTHbIe HEPABEHCTBA C ONOPOI Ha TpaduuecKue MPeICTABICHHUS.

OcHoBHbIe MOHATHSA. YHCcT0BBIE PyHKIIUN



BbIyCKHUK HAYyYUTCS:

MOHMMATh U HCMOJb30BaTh (PYHKIIMOHAIbHBIC MOHATHS U S3BIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUCHU);

CTPOUTH TPAPHUKHU dJIEMEHTAPHBIX (QyHKIIUH;

MCCJIEIOBATh CBOMCTBA YMCIOBBIX (DYHKIIMH HA OCHOBE U3YUEHUS MMOBEACHUS
uX rpauKos;

MOHUMATh (YHKIUIO KaK BaXKHEHIIYI0O MaTEeMaTHUECKYyI0 MOJENb s
OMMCaHWA TMPOLECCOB W  SBICHUM  OKPYXKAIOUIETO  MHpaA, MPUMEHATH
(GyHKIMOHATIBHBIA S3BIK JJII ONMUCAHUS W UCCIENOBAaHUS 3aBUCUMOCTEH MEXIy
bu3MYeCKUMU BETUYHMHAMMU.

OnucarebHasi CTATUCTHKA

BhIIMyCKHUK HAYyYUTCS:

UCIOJIb30BaTh  MPOCTEHIIME  CIOCOObI  MpEACTaBICHUS U aHajau3a
CTaTUCTUYECKUX JTaHHBIX.

Ciry4yaiiHbie COOBITHS M BEPOATHOCTD

BBIITyCKHUK HAYy4YUTCSA:

HaXOJIUTh OTHOCUTEIbHYIO YACTOTY M BEPOSITHOCTh CIIy4aliHOT'O COOBITHSL.

KomOunaropuxa

BbIlTyCKHUK HAYyYUTCS:

pemiaTh KOMOMHATOpPHBIE 3aJa4d Ha HaXOXACHUE 4Hciia OOBEKTOB WIH
KOMOUWHAIIUH.

Harasignas reomerpus

BBIITyCKHUK HAYYUTCS:

pacno3HaBaTh Ha 4YepTekKaxX, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MUPE
IUIOCKHUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPHI;

pacro3HaBaTh pa3BEPTKHU KyOa, MPSMOYTOJILHOTO Mapajuleenumnesaa,
MPaBWIBHOM MUPaMHUJIbI, IMJIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSAMOYTOJIBHOTO MapajlieienuIea;

OMpeneNnsaTh MO JIMHEWHBIM pa3MepaMm pa3BEPTKU (QUIYypbl JIMHEWHbIE
pa3Mepbl caMoil GUrypsl U1 HA0OOPOT;

BBIYHUCIIATH 00BbEM MPSIMOYTOJILHOTO MapajlieenuIe/1a.

I'eomeTpuyeckue Gpurypsol

BbINTyCKHUK HAYYUTCS:

[0JIB30BATHCS SI3bIKOM T€OMETPHHM ISl ONMCAHUS MIPEAMETOB OKPYIKAIOIIETO
MUpa U UX B3aUMHOT'O PACIIOIOXKEHUS;

pacrno3HaBaTh U M300pa)kaTh HA YepTeXaxX W PHUCYHKAaX IeOMETPUUYECKHE
burypsl 1 UX KOHQUTYpAIHH;

HaXOJUTh 3HAYEHUS JUJIMH JMHEMHBIX AJIEMEHTOB (PUTyp M HUX OTHOLICHHUS,
rpaagycHyo mepy yriaoB oT 0° mo 180°, mpumensisi ompezieneHusi, CBOWCTBAa U
NpU3HAKU (QUTYp U HX DJIEMEHTOB, OTHOIIEHUS (GUryp (paBeHCTBO, MOA00ME,
CUMMETPHH, IOBOPOT, NapaJJIEIbHBINA EPEHOC);

OMepUpoBaTh C HAYAJIBHBIMU MOHSATHUSMU TPUTOHOMETPUM W BBINOIHITH
AJIeMEHTapHbIE Onepaluy HaJ GYHKUUSIMHU YIIIOB;

penaTh 3a/1a4y Ha JI0Ka3aTeNbCTBO, ONUPAsCh HA U3yYEHHbIE CBOMCTBA (hUryp
Y OTHOUIEHUH MEXIYy HUMHU U IPUMEHSSI U3YyUEHHbIE METObI JOKA3aTEbCTB;



penaTh HECIOKHBIE 33/1a4l HA TOCTPOEHUE, TPUMEHSI OCHOBHBIE AT OPUTMbI
MOCTPOEHUS C TIOMOIIBIO UPKYJIS U JINHEUKW;

peraTh MPOCTEHUINNEe TUTAHUMETPUYECKHE 3a/1a4U B POCTPAHCTRE.

N3mepeHue reoMeTpuyeCKUX BeJIUYMH

BBITTyCKHUK HAYIUTCS:

WCITOJTh30BaTh CBOWCTBA U3MEPEHUS JIJIMH, TUIOIIAICH W YTJIOB MPU PEIICHUN
3alad HAa HaXOXICHUE [IJIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTH, JJIMHBI JIyTH
OKPYHOCTH, IPalyCHOM MepHI yIia;

BBIYHCIISATD IO/ TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB,
napajuieIorpaMMoB, Tparneluuid, KpyroB U CEKTOPOB;

BBIYHCIIATD JUIMHY OKPYKHOCTHU, JJIMHY TYTU OKPYKHOCTH;

BBIUMCIIATD JIJIMHBI JIMHEWHBIX 3JIEMEHTOB (UIYp W UX YTJIbl, UCIONb3YS
bopMyIIbl JUTMHBI OKPY>KHOCTH U JUIMHBI JyTU OKPY>KHOCTH, (DOPMYJIBI TUIOMIAIeH
duryp;

pemarhk 3a7a4d Ha J0KAa3aTeIhCTBO C HCIOJIL30BAHHEM (OPMYJ JITHHBI
OKPYXKHOCTH | JIJTHHBI TyTH OKPY>KHOCTH, GOopMYIT IUTomaaeit Gpuryp;

pemarb ~ TPAKTHYECKWE  3aJadd,  CBS3aHHBIE C  HAXOXICHHUEM
TCOMETPUYECKUX BETUYMH (WCIONB3Ys TpPHU HEOOXOAMMOCTH CIPABOYHHUKU W
TEXHUUYECKHUE CPEJICTBA).

Koopaunatsi

BbITyCKHUK HAYYUTCS:

BBIYHCIIATH JJIMHY OTpe3Ka MO KOOPJAMHATaM €ro KOHIIOB; BBIYUCISTH
KOOPJIMHATHI CEPEANHBI OTPE3KA;

UCIOJIb30BaTh KOOPAMHATHBIA METO/I JJIsl U3YUYEHUSI CBOMCTB MPAMBIX U
OKPY>KHOCTEM.



COJEPXAHUE KYPCA

1. «IIpakTuKO-OpUEeHTHPOBaHHbIEe 3agaHus»». Otpaborka 3amau Ne -5
KM OI'2.

Tabmuunoe w rpaduyecKkoe MpeCTaBICHUE MAaHHBIX, IUIAH W CXEMa,
U3BJICUCHHE HYXKHOM MHpopMaruu. M3MeHunBOCTh TIpu U3MepeHusix. Pemaromnruie
npaBWia. 3aKOHOMEPHOCTM B HW3MEHYUBBIX BEJIWYMHAX. Beiuncienus u
npeoOpa3zoBaHue BeIUUUH. VccnenoBanre npocTelmx MaTeMaTHYeCKUX MOJIEIIeH.

2. «Bbruncienus u npeodopazoBanusi». Otpadotka 3amad Ne 6 KIIM OI'D.

JledcTBUS ¢ HATYPAJIbHBIMH YUCJIAMU

CrnosxeHue v BRIUUTaHHUE, KOMIIOHEHTHI CII0KEHUS U BBIYUTAHUS, CBA3b MEKTY
HUMH, HAaXOXXJICHHE€ CYMMbl M Pa3HOCTH, W3MEHEHUE CYMMbl U DPA3HOCTH IPHU
M3MEHEHUH KOMIIOHEHTOB CJIO’KE€HUSI U BBIYUTAHUS.

YMHOKEHHE U JIeJICHHE, KOMIIOHEHThl YMHOKEHUS U JCJICHUS, CBS3b MEXKTY
HUMU, YMHOKEHHE U CII0KEHUE B CTOJIOUK, IEJIEHUE YTOJIKOM, IIPOBEPKA pE3ybTaTa
C TIOMOIIIBIO MPUKUAKUA U 0OPATHOTO JCHCTBUSI.

Yucs10BbIE BLIPAKEHUSI

YucnoBoe BhIpaXEHUE U €ro 3HaUeHUE, MOPSI0K BBITIOJHEHUS ICUCTBU.

Jpodu. O0bIKHOBEHHBIE APOOH

Honst, yactb, apoOHOE uHCiO, ApoOb. JIpoOHOE YHCIO Kak pe3ysbTaT
nenenusi. [IpaBuibHBIE W HEMPAaBWIbHBIE APOOH, CMEIIaHHAA JIPoOb (CMEIIaHHOE
YHUCJIO).

3anuch HATYpaJIbHOTO YWciIa B BUJAEC JPoOU C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3zoBaHKe CMEIIAHHON JPOOH B HEMPABMWIBHYIO IP0oOb U HA0OOPOT.

[IpuBenenue apobeit k obmemy 3HameHatento. CpaBHeHHE OOBIKHOBEHHBIX
JIPOOEH.

CnoxeHre W BbIYUTAHUE OOBIKHOBEHHBIX APOOei. YMHOXKEHUE U JCJICHUE
OOBIKHOBEHHBIX Ipo0ei. AprudpmeTndeckrue JeHCTBUS CO CMEIIAHHBIMU JPOOSMHU.

Apudmernueckue 1eHCTBUS € TPOOHBIMU YHUCTAMH.

Cnioco0nbI parinoHaIM3alMi BHIYUCICHUM U UX PUMEHEHWE TIPU BBITIOTHEHUN
JIEUCTBUH.

JlecaTu4HbIE APOOH

[IpeoOpazoBanne neCATUYHBIX JpoOeil B oObIKHOBeHHbIE. (CpaBHEHUE
NECATUYHBIX ApooOeit. CoxeHue U BhIUUTAHUE JECATUYHBIX ApoOeit. OKpyrieHue
JNECATHYHBIX  JapoOeil. YMHOXKEHHE U JICJICHHE  JCCATUYHBIX  JpoOei.
[IpeoOpa3zoBanue OOBIKHOBEHHBIX MpoOed B necatuuHbie apoOu. KoHeuHbie u
OeCKOHEUHbIE IeCATUYHbIE APOOU.

Yucaa. PaunoHaJbHbIE YHCIA

MHoOXecTBO panuoHalnbHbIX Yuceld. CpaBHEHHE palMOHAIBHBIX YHCEl.
JlencTBust ¢ panmoHaIbHBIMU 4nciaMu. [IpeacraBieHue panyMoOHAIBHOTO YHCIa
JECATUYHOU TPOOBIO.

J/{poOHO-panoHAJIbHbIEC BHIPAYKEHUS

[IpeobpazoBanue APOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHUE, YMHOXKEHHE,
nenenue. AnreOpanueckas ApoOb. CokpaiieHue anreOpandeckux ApoOer.
[IpuBenenue anrebpandeckux ApoOelt k o0mieMy 3HaMeHartenwo. JledcTBus c



areOpanyeckuMu  JpOOSIMHM:  CJIOXKEHHE, BBIUMTAHUE, YMHOXKEHHE, JEJICHUE,
BO3BEJICHUE B CTEIIEHb.

3. «/leiicTBUTEJBHBIE UM caa». OTpadoTka 3a1au Ne 7 KM OI'D.

PaumnonajbHbIe yHCiIa

N300paxeHne yucen Ha 4YUCIOBOM (KoopauHATHOW) mpsiMoil. CpaBHeHHe
yuces. MoayJib 4nciia, reOMeTpudecKas HHTEpIpeTaus MOy yucia. Jlencreus
C TIOJIOXKUTEIBHBIMHA U OTPULATEIIbHBIMA YMCIIaMHU. MHOKECTBO LIEJIBIX YU CE.

Koopaunara Touku

OCHOBHBIE TNOHATHUSA, KOOPAMHATHBIM JIyd, PACCTOSHUE MEXKIYy TOUYKAMM.
KooparHaTtel TOUKH.

HNppanuoHajbHbIE YUCIA

[ToHsiTHE MPPALMOHATIBHOTO Yncia. PacriozHaBaHue MppalMOHAIBHBIX YUCEIL.

MHO0K€eCTBO JEHCTBUTEIBHBIX YACEIL.

4. «IIpeoGpa3oBanue anredpamveckux BbIpazkeHui». OTpaboTka 3amay

Ne 8 KUM OI'D

HppannoHajibHbIe yncIa

[loHATHE MPpAIMOHANBHOTO YKCIIa. Pacrio3HaBaHKe MPpAIMOHATIBHBIX YU CEN.
[Ipumepsl 0kazaTenbCcTB B anredpe. JlefcTBus ¢ MppalvOHAIbHBIMH YHCIIAMH:
YMHOXEHHUE, IEJIEHNE, BO3BEJCHNE B CTEIICHD.

MHOXECTBO ICUCTBUTEIILHBIX YUCEIL.

5. «YpaBHeHusi u HepaBeHcTBa». OtpadboTtka 3a1a4 Ne 9 KUM OI'D.

PaBencrBa

UucnoBoe paBeHCTBO. (CBOICTBA YHUCIOBBIX pAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHenust

IlonsATHE ypaBHEHUs U KOPHs ypaBHeHHUs. [Ipeacrasienne o paBHOCUIIBHOCTH
ypaBHeHuil. O0nacTh onpenesieHusl ypaBHeHUs (00J1aCTh JOMYCTUMBIX 3HAUYCHUH
NIEPEMEHHOM).

JIuneiiHOe ypaBHEeHHE M €r0 KOPHHU

Pemienne nuHelHbIX ypaBHEeHHMU. JIMHEHHOE ypaBHEHHME C IAPAMETPOM.
KosmnuecTBO KOpHEW JIMHEWHOrO ypaBHEHUWs. PelleHue JTMHEMHBIX ypaBHEHHM C
IIapaMeTpPOM.

KBagpaTHoe ypaBHeHHE M €10 KOPHHU

KBagpaTtHele ~ ypaBHEHHMS. Hemnomueie KBaJpaTHblE  ypaBHEHWS.
JluckpuMuHaHT KBagpaTHOro ypaBHeHus. @Dopmysia KOpHEW KBaApaTHOIO
ypaBHeHusi. Teopema Bmera. Teopema, obOpatHas Tteopeme Buera. Pemenue
KBaJIpaTHBIX ypPaBHEHUHN: HMCMOJIb30BaHUE (OPMYJBI AT HAXOXKIEHUS KOpHEH,
rpaUyecKuil METOJ pPELIEHUs, pa3joXKeHHe HAa MHOXHUTENIH, Moa0op KOpHEH C
MCIOJIb30BaHuEM TeopeMbl Buera. KonnuecTBo KOpHEN KBaApPaTHOIO YpaBHEHUS B
3aBUCHUMOCTH OT €ro JUCKpPUMHWHAHTA. bHKBaJpaTHbIE ypaBHEHUA. YpaBHEHHS,
CBOJMMBIE K JINHEWHBIM U KBaJpaTHbIM. KBaJpaTHbIE ypaBHEHUSI C TAPAMETPOM.

/{poOHO-palMOHAIbHbIC YPABHEHHS

Pemenue npocreimux ApoOHO-TMHENHBIX ypaBHeHUH. Pemenue npoOHO-
PalMOHAJIBHBIX YPABHEHHIA.

MeTonbl pelieHrs ypaBHEHUH: METO/bl PABHOCHIIBHBIX MPEe0Opa3OBaHUM,



METOJI 3aMEHbl TMepeMeHHOM, rpaduueckuii meron. Mcmonab3oBaHuWe CBOWCTB
(yHKUHNA IPU PEILICHUN YPaBHEHUIA.

[Ipocreiinme nppanuoHaIbHBIC YPaBHECHUS BUIA «/f (x) = a,+/f(x) = /g (x).

VYpaBHeHUs BUAA X = d. YPaBHEHUS B LEIBIX YUCIAX.

6. «BeposiTHOCTB coObITHIT». OTpaboTka 3amay Ne 10 KM OI'D.

Cay4aiinbie cOObITHSA

Crny4aiiHble OMBITHI (PKCIIEPUMEHTHI), 3JEMEHTAPHbBIE CIly4YailHble COOBITHS
(ucxonsl). BeposTHOCTH »dreMeHTapHBIX COOBITHI. COOBITHS B CIy4YaWHBIX
HKCIIEPUMEHTAX M OJaronpusTCTBYIOLIUE dJIEMEHTapHbIe cOObITUA. BeposiTHOCTH
CIly4ailHbIX COOBITUNA. ONBITHI C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMU.
Krnaccruueckue BepOsSTHOCTHBIEC OMBITHI C HCIIOJIb30BAHHUEM MOHET, KYOUKOB.

7. «®yukuum u rpapuxmn». Otpadotka 3agad Ne 11 KM OI'D.

Oyukuuu. [HousaTue pynkumu

JlexkapToBbl KOOPAWHATHI HA MJIOCKOCTH. DOPMUPOBAHKE MPEACTABICHUN O
METANpPEeIMETHOM TOHATUU  «KOOpAuHAThD. CnocoObl 3anaHus  (PYHKIUN:
aHANUTHYECKUH, Tpaduueckuii, Tabmmunelidi. ['papuxk ¢ynkuuu. Ilpumeps
(GyHKUMHA, TOJy4aeMbIX B IMPOLIECCE MCCIENOBAHUS PA3NUYHBIX PEATbHBIX
IIPOLIECCOB M pelIeHHs 3a1ad. 3HaueHue (QyHKUuH B Touke. CBOMCTBA (yHKLIMNA:
o0nacTe  ONpeneNieHus,  MHOXECTBO  3HAYECHWW,  HYJIM,  IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEXKYTKH BO3pacTaHus U yObIBaHUS,
HauOoJbllIee U HaUMeHblIee 3HaueHus. VMcenenoBanre GyHKIUM MO ee rpauky.

JIuneiiHas pyHKUMSA

CaoiicTBa u rpaduk JUHEHHON QYyHKIMHU. YTIOBOH KOIDPUIIMEHT MPSIMON.
Pacnonoxenne rpaduka aMHEWHON (YyHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOIO
kodddurmenta u cBobomHoro wiena. Haxoxxnenue kodhGUIMEHTOB JTUHEHHON
GYHKIUM 1O 3aJaHHBIM YCJIOBHUSIM: NMPOXOXKJIEHUE MPSMOI uepe3 JIBE TOUYKHU C
3aJlaHHBIMU KOOPJMHATAMM, MPOXOXKIACHUE MpPSAMOl dYepe3 AaHHYI0 TOYKY H
NapajuleIbHOW TaHHOW MPSMOM.

KBagparuuynas pyHkuus

CgoiictBa u rpaduk kBagpaTuyHoi (yHkuuu (mapadona). IlocTtpoeHue
rpaduka KBaApaTUYHOU QPYHKIIUU IO TOUKAM.

Oo0OpaTHasi IPONOPUMOHAIBHOCTD

. k
CpoiicTBa pyHKIIMU Y = = ['unep6omna.

8. «IlocaenoBareabHOCTH M nporpeccum». OtpaboTtka 3amay Ne 12 KMIM
OI'o.
IHocienoBareJbHOCTH U POrPECCUM
Hucnosas nocinenoBaTeabHOCTh. [IprMepbl YMCIOBBIX MTOCIEN0BATEILHOCTE
1. beckoHeuHble TOCIENOBATENBHOCTU. ApU(pMETUYECKas] TMPOTPEccCUusi U ee
cBoiicTBa. I'eomeTrpuueckast nporpeccusi. dopmyna 00IIEro 4ieHa M CyMMBbI h
NEPBBIX WICHOB apu(METUUECKON U TEOMETPUUECKOIN MPOrpeCcCUid.
9. «UucaoBble 1 OyKBeHHbIE BbIpa:keHus». OtpadboTtka 3agau Ne 13 KM
OI'D.
YucsoBbie 1 0yKBEHHbIE BbIPAKEHUSA
Brelpaxxenne ¢ mnepemeHHOM. 3HaueHHWe BbIpaxkeHusa. llomcraHoBka



BBIPAKEHNU BMECTO MEPEMEHHBIX.

LeJbie BbIpaxeHust

Crenenb ¢ HaTypaJbHBIM TIOKa3aTelleM U ee cBoicTBa. [IpeoOpazoBanus
BBIPKEHUI, COIEPKAIINX CTEIEHN C HATYpaIbHbIM IMOKA3aTEIEM.

OpHowneH, MHOro4wieH. JIeMCTBHS C OJHOWICHAMH W MHOTOYICHAMH
(cimoxeHue, BBIYMTAHUE, YMHOKEHHE). DOpMyJbl COKPAILIEHHOIO YMHOMEHUS:
Pa3HOCTBh KBAAPATOB, KBAJAPAT CYMMBI M Pa3sHOCTHU. Pa3yiokeHne MHOrowieHa Ha
MHOXHUTENIM: BbIHECEHHE OOIEro MHOXKHUTENS 3a CKOOKH, TIpYyNIHpOBKa,
npuMeHeHue (GopMyll COKpaIlleHHOTO YMHOXXeHHs. KBaapaTHbI TpexuiieH,
pa3JIOKEHHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

10.«IIpakTnyeckue pacdersl mo gopmyaam». Otpaborka 3amau No 14

KVM OI'D.

BelpaxxeHne ¢ mnepemMeHHOM. 3HaueHHe BbIpaxkeHusa. lloacraHoBka
BBIPAKEHUN BMECTO MEPEMECHHBIX.

LeJibie BbIpaKeHUus1

CreneHb c HaTypallbHBIM IOKa3zarejieM U ee cBoicTBa. I[IpeoOpa3zoBanus
BBIPKEHUI, COIEPKAIIMX CTENEHU C HATYpaIbHbIM ITOKA3aTEJIEM.

OpanousieH, MHoOrowieH. JIeHCTBUS C OJHOYICHAMH W MHOTIOYJICHaMHU
(croxeHue, BbIYMTaHUE, YMHOXeHUE). DopMyJsibl COKpaIIEHHOTO YMHOXKEHUS.

11.«Cucremsl HepaBeHcTB». OTpadoTka 3amay Ne 15 KM OI'D.

CucremMbl HepaBeHCTB

CucreMbl HEPaBEHCTB ¢ OAHOW IIEPEMEHHON. Perienre cucTeM HEPaBEHCTB €
OJIHOM TIEpEeMEHHOW: JIMHEWHBIX, KBaJpaTHBIX. M300paxkeHune pelieHus CUCTEMbI
HEPABEHCTB HA YUCIIOBOM NMPSAMOM. 3alUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

12.«I"eomeTpuyeckne purypnl. Yriabpy. Orpadotka 3amayd Ne 16 KM OI'D.

BeanunHbl

Benuuuna yrna. ['pagychHas mepa yria.

TpeyrojabHuk

CpoiicTBa  paBHOOEIPEHHOTO TPEYTrOoJIbHUKA. BHEUHWN yroi
TpeyrojapHuka. Cymma yriloB TPEyroJIbHUKA.

13.«I"eomerpuueckne gurypsnl. Jaumab». Otpadotka 3amay Ne 17 KUM

oo

@Ourypsl B reOMeTPUH U B OKPY:KAI0IIeM MHpe

['eomerpudeckas ¢purypa. BHyTpeHHss, BHEIIHISI 00J1aCTH (PUTYpPBI, TPaHHIIA.
Jluauu u o0nacTu Ha MIIOCKOCTH. Brimyknas u HeBbinmykias ¢urypsl. [lnockas u
Heriockasi ¢urypsl. [lonstue Benwmumnbl. Jnuna. M3mepenue miauHbl. EguHUIBD
U3MEPEHUS JIJTUHBI.

Breinenenne cBoiicTB  00BbekTOB. DopmupoBaHHE TPEACTABICHUA O
METanpeMETHOM TOHATUU «durypa». Todka, oTpe3ok, mpsmasi, Jyd, JIoMaHas,
MJI0CKOCTb, YTOJ1, OUCCEKTPHUCA YIJIa U €€ CBOMCTBA, BU/IbI YTJI0B, MHOTOYTOJIbHUKH,
OKPY>KHOCTh U KPYT.

OceBasg cummeTpus reomerpuueckux ¢uryp. LleHTpanbHas cuMmeTpus
Tr€OMETPUYECKUX (UTYP.

14. «Ilomaab MHOTrOyroabuukay». Orpadorka 3agad Ne 18 KM OI'D

N3mepennsi 1 BbIYUCIEHUSA



[Tnomaau. dopmynbl MoLMAaM TPEYTOJbHUKA, MapajiielorpaMMa U €ro
YacTHBIX BUJAOB, Tpameuuu, popmyrna ['epoHa, (opmyrna miomamu BBITYKIOTO
YEeTBIPEXyTOJIbHUKA, (DOPMYJIBI JITUHBI OKPYKHOCTHU U IUTOIIAIN KpyTa.

15.«A3mepenns u Borunciaenus». Otpadortka 3anad Ne 19 KM OI'D.

N3mepenus U BLIYUCIEHUS

[Tnomanu. @opMynbl IJIOUIAAW TPEYroJbHUKA, MapajyielorpaMMa U €ro
YaCTHBIX BHUJIOB, Tpameuud, (GopMyia IJIOMAAH BBITYKIOTO YETHIPEXYTrOJIbHHKA,
dopMysBl UIMHBI OKpPYKHOCTM M IUIOmaAud Kpyra. Ilimomans mnpaBHIIBHOTO
MHOT'OYTOJIbHUKA.

Teopema  Iludaropa. Tpuronomerpuueckue  COOTHOLICHUS B
IPSMOYTOJIBHOM TPEYTOJNIbHUKE.

Tpuronomerpuueckue QyHKIUH yTia.

16.«TeopeTnueckue acnexkTb». OTpadoTka 3a1a4 Ne 20 KUM OI'D.

TeopeTnueckne acmeKThl, TEOPEMbI, aKCHOMBI, OIpeaAeneHus, (OpMYIIbI,
JI€MMBI.



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Tema 3ansaTus (Ne

Ne
3aganus B KUM)

n/n

OcHOBHBIE BH/bI

aaTta

ACATCIBbHOCTH YYAIIIUXCH

IJ1aH

dakr

Breruncnenus u

1,2
npeobpazoBanus (6)

Beimonustor apudmernyeckue
JEHCTBUS C pallMOHAIbHBIMU
YHCIIaMH, BBIYUCIIAIOT
3HaYEHUS
YHCIIOBBIX BBIPAXKCHUH,
NEPEXOAT OT OJTHOM (POpMBI
3aIliCHU YUCIA K IPYTOM.

JleCTBUTEIBHBIC YHCIIA

(7

3,4

N300paxkaroT ynciia ToukaMu
Ha
KOOPJAMHATHOM MPAMOH,
CPaBHUBAIOT JICCTBUTEIIbHbBIC
YU CJIa, BBIOJIHSIOT
BBIYUCIICHUS U
npeoOpa30BaHusl, BHITOIHSIOT
MPUKUJIKY pe3yJibTara
BBIYHCIICHUM.

[IpeobpazoBanms
anreOpanyecKux
BbIpaxkeHui (8)

5,6

BBIMOTHSIOT BEIYUCIICHUS T
npeodpa3zoBaHus
apupMEeTHIECKUX

BBIPAKECHUH, IPUMEHSIOT
CBOMCTBa apu(METUUECKHUX
KBaJAPaTHBIX KOPHEU IS
peoOpa30BaHUsl BEIPAKCHHI.

YpaBHeHUS U

7,8
HepaBeHCTBa (9)

Pemaror inHeNHbIE U
KBaJIpaTHbBIC
YpPaBHEHHUSI C OJHOMN
MIEPEMEHHOM,
HEPABEHCTBA C OJJHOM
MIEPEMEHHON M UX CUCTEMBI.

9,10

Oyukuuu u rpaduxu (11)

CTposT 1 unTaloT rpaguKu

rpaduku QyHKIHH,
OTHCHIBAIOT C
OMOIIbIO QYHKIIHH
pa3inuHbIe
3aBHCHUMOCTH MEXIY
BEJIMYMHAMH,
UHTEPHPETUPYIOT TpadUuKu

pasTUYHBIA (PYHKITHI, YUTAIOT

3aBUCUMOCTEM.




11,12

YucnoBsle U OyKBEHHbBIE
BbIpaxkeHus (13)

BrimonusitoT npeobpazoBanus
anreOpanvecKnx BbIpaXKEHU,
HaXOJST 3HaUCHUSI OYKBEHHBIX
BBIPAKEHNN, OCYIIECTBIISA
HE0O0XOIMMbIE TIOJICTAHOBKH.

13,14

HpaKTI/I‘IeCKI/Ie PacuCThI

OCYHICCTBJUIIOT PaCUCTHI 110

o ¢hopmyinam (14) dbopmyiam, BeIpaKarOT

3aBUCUMOCTH MEXKITY
BEJTMYMHAMU, BBIUUCIISIOT
3HAYEHUS YUCITIOBBIX
BBIPAKCHUM.
15,16 | IIpaktuko- BpINONHAIOT BBIUUCICHUS U
OpUEHTHPOBAHHBIC npeoOpa3oBaHus,
3aganus (1-5) OCYILIECTBIISIIOT

ITPAKTUYECKHUE PACUETHI,
CTPOSAT U UCCIEAYIOT
MaTeMaTHYECKUE MOJIEIIH,
UCIOJIB3YIOT IPUOOPETEHHbBIE
3HaHUA U YMEHHUS B
IIPAKTUYECKOMN JEATEIbHOCTH.

17,18

['eometpuyeckue
¢burypsl. Yrisl (16)

BrimmonHsieT neficTBUs C
reoOMEeTPUICCKUMU (PUTypaMH,
PEIIAIOT INIAHUMETPUYECKHUE
3aJjauM Ha HaXOXKICHUE
r€OMETPUYECKUX BEIINYUH

(yrmnos).

19,20

['eomerpuueckue
¢urypst. Jnunst (17)

Pacnio3naroT reomerpruyueckue
(burypsl Ha MIIOCKOCTH,
pa3NuYaroT uX B3aUMHOE
MOJIOKEHHE, H300paKaAIOT
reoMeTpudecKue Urypsl,
peIaroT IUIAaHUMETPUUYECKHE
3aJlayu Ha HAXOXKICHHE
Tr€OMETPUYECKUX BEITUUHH
(IMH, YTII0B).

21,22

Inomans
MHOToyroJibHuKa (18)

Pacrnio3naroT reomerpuyeckue
burypsl Ha IMJIOCKOCTH,
pemaror
MJIAaHUMETPUUECKHUE 3a1a4M Ha
HaX0XJICHUE T€OMETPUUECKUX
BeJIMYMH (TII01IaAeH),
OCYILIECTBIISIFOT PACUETHI 1O

dbopmynam.

23,24

N3mepenus u
BbluncaeHus (19)

OnpenensitoT KOOpAUHATHI
TOYKH TJIOCKOCTHU, TPOBOJIST




onepaluy HaJ BEKTOpamu,
BBIYMCIISIOT JUIMHY U
KOOPAMHATHI BEKTOPA, YO
MEXK]ly BEKTOpPAMH, CUHYC,
KOCHHYC M TAHTEHC YIJa.

25,26 | Teopetuueckue acmnekthl | IIpoBoasT goKa3zaTeabHBIC
(20) paccyXaeHus, OIEHUBAIOT
JIOTUYECKYIO MPABUIIbHOCTh
paccyXJIeHUM, pacro3HaIoT
OIIMOOYHbIE 3aKJIIOUCHHUS.
27,28 | Cuctemsl HEPABEHCTB Pewmaror ypaBHeHwus,
(15) HEPABEHCTBA U MX CUCTEMBI.
29,30 | BeposiTHOCT ~ COOBITHI HaxonsaTt BepossTHOCTB
(10) CIIy4ailHBIX COOBITUM B
MPOCTEUIINX pacyeTax.
31,32 | [locnenoBarenbHOCTH U | PacmosHarot apudmernueckue
nporpeccuu (12) u
r€OMETPUYECKHUE POTrPECCUU,
pelaroT 3a4a4u C
IPUMEHEHUEM
dbopmyIbl 0011IETO YJIeHa U
CYMMBbI HECKOJIBKUX YJICHOB
MIPOTPECCHM.
33,34 | Pabota ¢ KM (gacts 1) Pemarot 1 vacts KUM




METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

Marematuka. [TonroroBka k OI'2-2026. 9-it kinacc. 40 TpeHUPOBOYHBIX BApUAHTOB
no jaemoBepcuu 2026 ropa: ydyeOHO-MeToauyeckoe rocooue / mox pea. . O.
JIeicenko, C. O. MBanoBa. — PoctoB H//] : Jlernon, 2025. — 384 c.

Marematuka. OI'2-2026. 9-if knacc. TemaTuyeckuid TPEHUHT: y4eOHO-
MeToaudeckoe ocodue / moxa pea. . @. JIeicenko, C. FO. KynaGyxosa. — PocToB
u//1: Jlermon, 2025. — 528 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://math-oge.sdamgia.ru/?redir=1
https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-2
https://time4math.ru/oge
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