MMWHUCTEPCTBO ITPOCBENIEHNS POCCUCKON ®EOEPALINN
MunucTepcTBO 06pa3oBaHUs M HAYKU Y IMYyPTCKOW Pecry6siiku
YrpaBnenve obpa3oBaHysl AJMUHUCTPALIMM MYHULUIIA/TILHOTO 06pa3oBaHust

"MyHULMIabHBINA OKPYT VIrprHCKUi palioH Y imypTckoi PecrryGmku"
MBOY Urpunckasg COII Ne 5

PaccmoTpeHa Ha 3ace/ilaHuN
IMO yuureneit
€CTeCTBeHHO-Hay4YHOT0 I[UK/Ia
MPOTOKOJT

oT « 30~y 08 2024 r. Ne 5
PyK()?%Tenb MO

JI.A. TebeHBKOBA_

IIpunsTa

Ha 3ace/lJaHUY TIeJaroTuUeCcKoro CoBeTa
TPOTOKO/

or« 30 » 082024 r. No 10_

T.B. 3mecTbeBa

CorJlacoBaHo

3amecTu jey,qnpemopa no YBP

M B. IlIknsieBa

PABOYAS ITPOI'PAMMA
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YPOBeHb OCHOBHOI'0 00111ero 00pa3oBaHusl
(9 x1acc, cpok peanusaruu — 1 roj)

Wrpa, 2024 rof,



ITosicHuTe/ILHAA 3alIUCKa.

Pabouast mporpamMmMa ¢haky/IbTaTUBHOTO Kypca «Anredpa B 3a/jauax» /s yJarmxcs 9

KJlacca COCTaB/IeHa Ha OCHOBE CJIeZIYIOLMX HOPMAaTHUBHBIX JJOKYMEHTOB:
3akoHa 06 ob6pa3oBanuu B PO Ne273-®3 ot 29.12.2012ropza.
defepanbHOTO rocy/JapCTBEHHOT0 00pa3oBaTeIbHOTO CTaHAAapTa OCHOBHOT'O 0011[ero
obpa3oBaHwUsL.
OcHoBHol1 o6pazoBaresnbHOM riporpaMMbl OOO MBOY Urpunckast COIII Ne5
YuebHoro myiana MBOY Urpunckast COILL Ne5 Ha 2024-2025 yuebHbIi TOf.
KanengapHoro yuebHoro rpaguka.
CornacHo yuebHomy tuiany MBOY Urputckas COIII Ne5 Ha n3ydenue akybTaTUBHOTO Kypca
otBouTCA 34 yaca (1 yac B Hefie/t0)
CpoK peanu3any JaHHOW ITporpaMMsl 1 rog.

Lenn Kypca:
CUCTeMaTH3alusi 3HaHWKA U CrI0COOOB /IeATeSTbHOCTH yUalUXCsl 0 MaTeMaTHKe 3a Kype
OCHOBHOM IIKOJIbI, TIOATOTOBKa OOydYarouuxcsi 9 Kiacca K OCHOBHOMY TOCY/IapCTBEHHOMY
5K3aMeHy 10 MaTeMaTHKe.

3asaum Kypca:

¢ 3aKpelnuTb OCHOBHBbIE TeOpeTHYeCKUe TOHATHS U OIpefiesieHus] TI0 OCHOBHBIM
V3y4yaeMbIM pasjienam;

¢ OrtpaboTaTh OCHOBHBIE THUITBI 33/lau U3ydaeMbix TUTIOB KUM OI'D «Anrebpa» u
«['eoMeTpUsi» M UX aJrOPUTM peLleHusI;

e  ®opmupoBaTh y 00yJarOIIMXCs 1[e/I0CTHOTO TIPe/[CTaBIeHus O TeMe, ee 3HaUeHHsT
B paszie/ie MaTeMaTHKH, MEXIIpeJMeTHbIe CBSI3U C [PYTUMU TeMaMu;

* CnocobcTBOBaTh HMHTE/IEKTyaJbHOMY DPAa3BUTHIO yualuxcsi, (OPMHUPOBAHHIO
KauecTB MBbILIEHNs], XapaKTepHbIX JJi1 MareMaTH4eCKOW [esiTeIbHOCTU U
HeOOXO/IUMBIX YUeHUWKY Ayis ycremHow caauu OI'D, mais obimeld colfpanbHON
OpHYeHTaLUY;

* AKIeHTHPOBAaTh BHHMMAaHHE YYalUXCS HAa eJUHbIX TPeOOBaHMSAX K IpaBHIaM
oQopMIIeHHsI pa3/IMYHbIX BU/JOB 3a/lJaHUM, BK/IFOUAEMbIX B UTOTOBYIO aTTeCTaL{1IO
3a KypC OCHOBHOM LLIKOJIBI.

¢ (CriocobCcTBOBAaTh CO3[J@HUI0 YCIOBUN OCMBICJIEHHOCTH YyueHWsl, BK/IHOUEHUsS B
Hero o0yuaroI[erocsi Ha ypoBHe He TOJIbKO WHTe/IeKTYa/lTbHOM, HO TMYHOCTHOW 1
COLMa/IbHOM aKTUBHOCTH C TIPUMEeHeHHeM TeX WM UHBIX MeTOZI0B 00yUeHUsl.

[Mporpamma akynbraTuBHOro Kypca «IloaroroBka kK OI'D 1o MaTemaruke»
npeJiHa3HaueHa [ijiss TOBBIIeHUsT 3(h(GeKTUBHOCTH TIOATOTOBKK oOyuarormumxcs 9 Kimacca K
OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy [0 MaTeMaThKe 3a KypC OCHOBHOM IIKO/bl U
nipeJlyCMaTpUBaeT WX TO/[TOTOBKY K Ja/bHelIIeMy 00y4eHHUI0 B Cpe/iHel 1IKOJIe»; HalpaB/ieH Ha
BOCITOJIHEHWE HeJOCTAIOIMX 3HAaHWH, 0TPAabOTKY MTPUEMOB peIlleHHs 3a/JaH|K pa3/TMUHbIX THUIIOB
Y YPOBHEM C/IO)KHOCTHM BHe 3aBUCHUMOCTH OT (DOPMYJHPOBKH, a TakKe OTPabOTKY THITOBBIX
3aannii OI'D 1o maTemaTHMKe Ha TEeCTOBOM MarTepuasie; T03BOJUT CHCTeMaTU3UpOBaThb W
YyrAyOUTh 3HAHUS YYall[UXCsl TI0 PAa3/IMUHbIM pasfiesiaM Kypca MaTeMaTHKA OCHOBHOM IIIKOJIbI
(apudmeTrKe, anrebpe, CTaTUCTUKE, TEOPUU BEPOSTHOCTEN 1 TeOMETPHUH).

[TporpaMMa Kypca cocTaBieHa Ha OCHOBe OO0s3aTeTbHOTO MHHUMYyMa COJlepKaHHUS
oOpa3oBaTe/bHBIX TMpPOrpaMM TI0 MaTeMaTWKe W TpebOBaHMM K YPOBHIO TIO/TOTOBKH
BBIMTYCKHUKOB OCHOBHOM IIKOJIBbI, ¢ yueToM Crnerudukanuu KM ansa npoBegenust B 2024 r.
OI'D no marematuke U KoaudukaTtopa mpoBepsieMbIXx TpeOOBaHMI K pe3y/bTaTaM OCBOEHUS
OOIT OOO u 3n1eMeHTOB cofiep>kanusi Ajst mpoBefenrs OI'D Mo MaTeMaTHKe, TTOATOTOB/IEHHBIX
OUIIA Ha 2024 1.

IInanupyemsblie pe3y/ibTaTbl 0CBOEHUSA NIPOrPpaMMBbI Kypca
JIUYHOCMHbIE pe3yAbmambl:



OTBeTCTBEHHOE OTHOIIIEHHWEe K YUeHHWI0, TOTOBHOCTh M CIIOCOOHOCTb K CaMOPAa3BUTHIO U
camMoo0pa30BaHUI0 Ha OCHOBe MOTHMBALMKM K OOY4YeHHIO U T03HAHWI, OCO3HAaHHOMY
BbIOOPY M TIOCTPOEHHWIO Ja/bHeHIlel WHAWBUYaTbHOM TpPAaeKTOpUH 00pa30BaHMs Ha
0a3e OpHEHTUPOBKU B MUPe mpodeccuii ¥ mpodeCcCUoHaMBHBIX TIPeIIOUTEeHUH, C YyUeTOM
YCTOWUMBBIX TI03HABaTe/JIbHbIX WHTEPEeCOB, a TakKKe Ha OCHOBe (HOpPMUPOBAHUS
YBa)>XUTE/TbHOT'O OTHOLLIEHUS K TPy .

dopmupoBaHue 1[eJIOCTHOTO MUPOBO33DEHUs, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U 0011[eCTBEHHOU MPAKTUKH.

OcBoeHue colManibHbIX HOPM, TIpaBWJ/I MIOBe/leHUs], poJsieid U (popM coLMa/IbHOM YKU3HU.

Pa3BuTHe MOpasbHOTO CO3HAHKMS M KOMITETEHTHOCTH B pellleHnH MOpa/bHBIX ITpobieM Ha
OCHOBE JIMUHOCTHOTO BbIOOPA, (POPMUPOBAHKSI HDABCTBEHHBIX UYBCTB U HPAaBCTBEHHOTO
NIOBe/IeHNs], OCO3HAHHOI'0 ¥ OTBETCTBEHHOI'0 OTHOILIEHNS K HDABCTBEHHBIM IIOCTYTIKaM.
dopmHpoBaHre KOMMYHHUKAaTUBHOW KOMITETEHTHOCTH B OOIL€HUH W COTPY/JHUUECTBE.
dopmupoBaHre CIIOCOOHOCTM K HSMOLMOHAIBHOMY BOCIIPUSTHIO MaTeMaTH4deCKHX
00BEKTOB, 3a/lay, PelleHnH, pacCyK/1eHUM
MemanpedmemHble pe3yibmambl 06yyeHust
Pezynamuenbie YY]/I
® omnpezensATh COOCTBeHHbIe TIPOOIEMBI ¥ TIPUUMHBI MX BO3HUKHOBEHHS MPU paboTe
C MaTeMaTU4YeCKUMH 00bEeKTaMH;
* (opmypoBaTh COOCTBEHHBIE BEPCHUU WU IPUMEHSTE YK€ U3BeCTHbIe ()OPMBI U
MEeTO/[bl PEIIeHUs] MaTeMaTHUeCcKOU Mpob/ieMbl, (HOPMYJIMPOBATh TIPETIOI0XKEHHS]
U CTPOMTb TWIOTe3bl OTHOCUTEbHO pAacCMaTpUBaeMoOro oOBeKTa U
MpeJJBOCXUILATh pe3y/ibTaThl CBOel yueOHO-T103HaBaTeIbHOM [1esiTeJIbHOCTH;
® omnpejesATh NMYTH JAOCTWKEHUS LieJlel U B3BellWBaTb BO3MOKHOCTU pa3pelleHust
oTipefie/ieHHbIX ~ yueOHO-TIO3HABaTe/JILHBIX ~ 3aflad B COOTBETCTBUU  C
orpe/ie/IeHHbIMUA KpUTEPUSMHU U 3a/ja4aMu;
® BBICTpPaMBaTb COOCTBeHHOe 0Opa30BaTeIbHOE MOAIPOCTPAHCTBO AJIS Pa3pelleHust
OIpeZieJIeHHOr0 Kpyra 3a/ay, OnpeZiesiaTb U HaXOAUTh YCJIOBUS [JI peann3alin
Hziel ¥ MJ1aHoB (caMoo0OyueHue);
® CaMOCTOSITeJIbHO BBIOMpATh CpeAu  TpeJJIO’KeHHBIX DPecypcoB Hauboree
3pdeKkTrBHbIE W 3HAuMMble TPU paboTe C orpejesieHHONW MaTeMaTH4yecKoi
MO/IebIO;
® yMeTb COCTaB/SATh I/IaH pa3pelleHUs ONpeZe/leHHOr0 Kpyra 3ajady, UCMO/b3ysi
pas/MuHble CXeMbl, peCypCbl TIOCTPOEHUSl JuarpamM, MeHTa/JbHBbIX Kapr,
T03BOJISIOIIMX [IPOU3BECTH JIOTUKO - CTPYKTYPHbIM aHa/ln3 3a/iauy;
®* yMeThb IUIAHMPOBaThb CBOM 0OOpa3oBaTe/bHbIM MapLIPyT, KOPPEeKTUPOBaTb U
BHOCUTH OIlpe/ie/ieHHble W3MEeHEeHUs, KaueCTBeHHO BJIMSIOLIME Ha KOHEYHBIN
MPOAYKT yueOHO-TT03HABATE/IEHOM [1eSITeTbHOCTH;
® yMeHMe KaueCTBEHHO COOTHOCUTb CBOM [IeHCTBUSI C MpeABKYLIaeMbIM HWTOTOM
yueOHO-TI03HaBaTe/IbHOM /lesTeTbHOCTH TIOCPeICTBOM KOHTPOJISI ¥ TIJIAHUPOBAHUS
yueOGHOro Tipoljecca B COOTBETCTBUM C M3MEHSIIOLUMUCS CUTyalUsIMU U
MIpUMeHsIeMbIMH Cpe/ICTBaMU U (hopMaMM OpraHu3aliiy COTPYAHUUYECTBa, a TaKKe
VH/IMBU/yabHOM paboThl Ha YPOKe;
®* yMeHuWe OTOMpaTh COOTBETCTBYIOLE CPEACTBA  peanu3aldd  pelleHust
MaTeMaTUYeCKuX 3afiay, MoA0MpaTh WHCTPYMEHTHI JJIsi OLeHUBaHWs CBOeU
TPaeKTOpYH B paboTe ¢ MaTeMaTHUeCKUMU TTOHATHIMH W MO/IeJISIMU;
Ilo3naeamenbubie YY/]
® yMeHWe OIIpeJie/iATb OCHOBOIIOJ/Ararollee IIOHATHE W TIPOU3BOAUTL JIOTHKO-
CTPYKTYPHBIM aHanu3, Onpeze/isiTb OCHOBHbIE NPU3HAKW U CBOWCTBA C [TOMOLLbIO
COOTBETCTBYIOIIUX CPeZCTB U UHCTPYMEHTOB;
® yMeHHe TMPOBOJUTH KlacCU(PUKALMI0 00HEKTOB Ha OCHOBE KpUTEpHEB, BbIe/STh
OCHOBHOe Ha (hOHe BTOPOCTeNeHHbIX [JaHHBbIX;



yMeHHe TIPOBOJUTH JIOTHUECKOe pAacCy)XJeHWe B HarpaBIeHud OT 00mux
3aKOHOMEPHOCTeW M3y4yaeMol 3a/jauy [I0 YaCTHBIX PACCMOTPEeHNH;

yMeHHe CTPOUTH JIOTMUeCKue pacCy’KJeHUsl Ha OCHOBE CUCTeMHbIX CpaBHEHUM
OCHOBHBIX KOMIIOHEHTOB M3y4YaeMOI0 MaTeMaTH4eCcKOoro pasjesa WU MOJesH,
TOHATUSI WM K/aCcCOB, BblZle/Isisl OIpe/ie/ieHHble CyIlleCTBEHHble MPU3HAKU WU
KPUTEpUH;

yMeHHe BbISIB/ISATb, CTPOUTh 3aKOHOMEpPHOCTb, CBSI3HOCTb, JIOTUUHOCThb
COOTBETCTBYIOL[MX LIeTIoYeK pacCyKAeHud Tipu paboTe € MaTeMaTHUeCKUMHU
3a/ladyaMy, yMeTb TIOAPOOHO M CXKATO TIPeZCTaB/SATH [eTaaN3aldi0 OCHOBHBIX
KOMIIOHEHTOB TpH  [l0Ka3aTe/JbCTBE TIOHATHHM M  COOTHOILEHWH Ha
MaTeMaTHUeCKOM $I3bIKE;

yMeHHe OpraHu30BbIBaTh MOMCK U BbISIB/ISTh IPUYUHBI BO3HUKAIOLLMX [TPOLIECCOB,
sIB/IeHUH, HanuboJsiee BeposiTHbIE (PAKTOPHI, 110 KOTOPHIM MaTeMaTH4ecKue MOZeu
U 00beKTbl BeAyT cebsi TO orpeJe/ieHHbIM JIOTMUECKMM 3aKOHaM, YMeThb
MPUBOJUTL  TPUYUHHO-C/AEACTBEHHBIM  aHA/IW3  TOHATHW, CY)XKAEHUHM |
MaTemMaTUUeCKHUX 3aKOHOB;

yMeHHe CTPOUTh MaTeMaTH4eCcKyt0 MO/iesTh TIPY 33/IaHHOM YCJIOBUH, 00J1azaroreit
oripe/ie/leHHbIMU XapaKTepUCTUKaMU OObeKTa TpU HaJUuuM  Orpe/ie/IeHHbIX
KOMIIOHEHTOB ()OPMUPYIOLLErocs MpeArosaraeMoro rnoHATHS UK SIB/IeHUS;
yMeHHe TIepeBOJUTb TEKCTOBYI0 CTPYKTYPHO-CMBICJIOBYIO —COCTaBJISIIOLYHO
MaTeMaTUYeCcKoW 3aZiau Ha $3bIK rpaduuyeckoro OToOpa)keHUs! - COCTaB/IEHHS
MaTeMaTUueCcKO  MOJend,  COXpaHsIolleld  OCHOBHble  CBOMCTBA WU
XapaKTepUCTUKH;

yMeHHe 3a/laBaTh I[JIaH peLleHus] MaTeMaTUuecKOoW 3a/laud, peaju30BbIBaTh
JITOPUTM /IeWCTBMI KaK TIONIArOBOM WHCTPYKIWU JIJIsi pa3pelleHus yueOHO-
T03HaBaTe/IbHOM 3a/laul;

yMeHHe CTPOUTh [|0Ka3aTebCTBO MeTO/I0OM OT NIPOTUBHOIO;

yMeHHe paboTaTh C MpOO6J/IeMHOUW CHTyallel, OCYIeCTB/ATE 0O6pa30oBaTe/IbHBIM
MpOLIeCC TIOCPEJCTBOM TIOMCKAa METOJ0B W CIOCOOOB paspelleHus 3a/aud,
oripe/ieNiATh TPaHULbI CBOero 00pa30BaTe/IbHOr0 TIPOCTPAHCTBa;

yMeTb OpHEHTHUPOBaTbCsi B TEKCTe, BBISB/AATH IJlaBHOE YC/IOBUE 3aJaud U
yCTaHaB/IMBaTh COOTHOLIIEHWe PaCCMaTPUBaeMbIX 00bEKTOB,;

yMeHre TepeBOJUTh, UHTepPIIPeTHPOBaTh TEKCT B HHble ()OPMbI Mpe/iCTaBIeHUs
MH(pOpMaLMU: CXeMbl, iuarpammel, Tpauuyeckoe rpejcTaBaeHe JaHHbIX;

KommyHukamueHbte YY/]

yMeHve paboTatb B KoMaH/e, (OpMHpOBaHMe HaBBIKOB COTPyJHUYECTBA U
yueOHOTO B3aUMO/IEMCTBUSI B YCJIOBUSIX KOMaHJHOW WIPbl WM WHOW (HOpPMBI
B3aUMO/IeCTBUS;

yMeHHe pacripefie/iiTb POM W 3a/jaud B paMKax 3aHATUs, (GOpPMHUpYs Takke
HaBbIKM OPraHM3aTOPCKOr0 XapakTepa;

yMeHHe OLIeHMBaTh IIPABUIbHOCTh COOCTBEHHBIX [EWCTBUH, a TaKxke
JesITe/IbHOCTU JPYTUX YUaCTHUKOB KOMaH/Ibl;

KODpPEeKTHO, B paMKax 3a/jad KOMMYHMKallUd, (OpMy/avMpoBaTb M OTCTaWBaTh
B3IJISI/IBI, apryMeHTHpPOBaThb /I0BOJpI, BbIBO/IbI, a TaKXe BbIJBUraTh
KOHTPAapryMeHTbI, He00XOJUMble /IS BBISIBJIEHUS] CUTYal[iA yCIiexa B PelleHud
TOM WX UHOW MaTeMaTUueCKoM 3a/lauu;

yMeHHe T10/Ib30BaThCsl MaTeMaTHUYeCKUMU TePMHUHAMH [Jisi pelleHus: yueOHO-
MO3HAaBaTe/NbHbIX 3a7a4, a TakKe CTPOUTb COOTBETCTBYIOIIME peueBble
BbICKa3bIBaHUSl HA MaTeMaTU4YeCKOM si3bIKe /ISl BbICTpauBaHUsS MaTeMaTh4yeCcKoi
Mo/ieny;

yMeTb CTPOMTh MaTemMaThyecKhe MOJeau C TIOMOLbI0 COOTBETCTBYHOLLErO
TIpOrpaMMHOT0 obecrieueHusi, CEpBUCOB CBOOO/IHOTO OT/Ja/IeHHOTO AOCTYTIa;



yMeTb TPaMOTHO U UeTKO, COrJiacHO TmpaBuiaM odopmieHuss KHMM-a OI'D
3aHOCHUTB I10/TyUeHHbIe pe3yJ/IbTaThl - OTBETHI.

ITpedmemHble pe3ynbmamnl:

(opMHpOBaHKe HaBLIKOB MTOKMCKA MaTeMaTUYeCcKoro MeTo/ia, airopMTMa M MorcKa

peleHus 3a/auu B CTpyKType 3aza4 OI'D;

(opMHpOBaHKe HaBbIKa pellieHus ONpe/ie/IeHHbIX TUIOB 3a/lau B CTPYKTYype 3a/au

ors;

yMeHre paboTaTb ¢ TabiMijaMH, CO CXeMaMH, C TeKCTOBbIMU JAHHBIMH; YMeTh

npeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B /IOKa3aTelbCTBAaX M TPUMEHSIeMbIX

MeTo/jax /i1 pelieHus: o0pa3oBaTe/bHbIX 3a/iay;

yMeHHe TIPUBOJUTb B CHCTEMY, COIMOCTaB/ATh, 0000IIaTh M aHAIM3UPOBAaThH

VH(pOpMaLMOHHble KOMIIOHEHTbl ~MaTeMaTU4Yeckoro XxapakTepa W yMeTb

TIPUMEHATH 3aKOHBI U IpaBuUJia /1S pellleHNst KOHKPeTHBIX 3a/ay;

yMeHHe BbIIeNISITh TJIaBHYHO M HW30BITOUHYIO HWH(OPMALUIO, TPOU3BO/UTh

CMBIC/IOBOE C)KaTMe MaTeMaTH4eCKUx (DakToB, COBOKYMHOCTM MeETOJOB U

Croco0O0B pellieHusi; YMeTh MpPe/ICTaB/ATh B CJIOBeCHOMN (hopMe, UCIIO/b3YsI CXeMbl

Y pas3muuHble Tabiuipl, TpadUKN M JUarpaMMbl, KapThl TOHATHA U K/acTepsbl,

OCHOBHbIE W/IeU U T/1aH pellleHrsl TOW WU MHOM MaTeMaTU4yeCcKou 3a/jaui.
TpebosaHus K ypogHIO NOO20MOBKU yUaujuxcsl

HatypanbHble uncia. [Ipoou. PanmoHanbHbIe yncia
BbinyckHuK Hayuumcs:

TIOHUMAaTb 0COOEHHOCTH [IeCITUYHON CUCTeMbl CUMCI/IeHUS;

OT1epUpOBaTh MOHATUSMY, CBSI3aHHBIMMU C JIe/TMMOCTBIO HaTyPa/IbHbIX UMCeT;
BbIpa)KaTh UKMC/ia B 9KBUBaJIeHTHbIX (hopMax, Bbibrpasi HarboJsiee TIOJXO/SAIIYIO B
3aBUCUMOCTH OT KOHKPEeTHOW CUTYallUy;

CpaBHUBATh U yNOPSA0YUBATh paljioHa/IbHble YHC/Ia;

BBIMO/IHATh BBIYMC/EHUSI C PpalMOHa/JIbHBIMK UHUC/IaMM, coyeTasi YCTHble M
MUCbMEHHbIe TIPUEMBI BbIYMC/IEHUH, IPUMEHEHHUEe Ka/IbKY/sITOpa;

WCMO/b30BaTh TIOHATUSI U yMEHHUs, CBsi3aHHble C [POINOPLMOHA/TBHOCTBIO
Be/IMUMH, TPOLIEHTaMM, B XOJle pelleHUs] MaTeMaTH4yecKux 3ajauy M 3a7au u3
CMEe’KHBIX NPe/IMeTOB, BBIIIOJHATh HEC/I0KHbIe TIPAaKTUUYeCKHe PacyéEThl.

JlelCTBUTe/IbHbIE UMC/Ia
BbinycKHUK Hayyumcs:

HCI10J/Ib30BaTh HaYd/IbHbIE ITPDEeACTaB/IEHHSA O MHOXXeCTBe AeﬁCTBHTEHBHbIX qHces;
OIepUPOBATH TTOHATHEM KBA/IPATHOT'O KOPHS, MIPUMEHATH €ro B BbIUMC/I€HUAX.

Anredpanueckue BbIpa)KeHU
BbinyckHUK Hayuumcs:

YpaBHeHus

OTIePUPOBATh TOHATHUSIMU «TOXKAECTBO», «TOXKIECTBEHHOE Ipeobpa3oBaHue»,
periaTh 3aJjauM, cofieprkaiue OyKBeHHbIe aHHbIe; paboTaThb ¢ hopmynamuy;
BBITOJIHATE T1peoOpa3oBaHusl BBIDa)KEHWM, CO/lepKallluX CTereHd C LieJbIMU
NoKa3aTessIMU U KBaJlpaTHbIe KOPHU;

BBITIOJIHSITh TOXK/JECTBeHHbIe TIpeoOpa30BaHUsi paljMOHA/IbHBIX BbIpDa)KEHUN Ha
OCHOBe TIPaBUJ/I JeWCTBUN HaJ, MHOTOUJIeHaMH U anrebpanyecKuMu ApoosiMu;
BBITOJIHST pa3/ioXKeHHe MHOTOU/IeHOB Ha MHOKUTEJTH.

BbinyckHUK Hayyumcsi:

peliaTb OCHOBHbIE BH/bl PAL[MOHA/IbHBIX YPAaBHEHWM C OJHOW TMepeMeHHOW,
CUCTeMBI IByX YPaBHEHUH C JBYMs [TIepeMeHHbIMUY;

MOHMMaThb ypaBHEHHe KaK Ba)KHEMIIyI0 MaTeMaTUuecKyt0 MoJe/b AJIsl OMUCAHUS
M U3y4yeHHs] pa3HOOOpa3HBbIX peasibHbIX CUTYal[Wii, pellaTb TEKCTOBbIe 3aJauu
anrebpanyeckM MeTOZOM;



® [puUMeHATb rpaduueckue TpeACTaBlIeHUsl [/I MCCAeJ0OBaHUsl YpaBHEHUH,
VICC/IeJOBaHMS U pellieHusl CUCTeM ypaBHEHHUH C IByMs IlepeMeHHbIMU.
HepaBencrtBa
BbinyckHUK Hayyumcsi:
® [IOHMMAaThb U MPUMEHSTb TEPMUHOJIOTHIO U CUMBOJIMKY, CBsI3aHHBIE C OTHOLIEHHEeM
HEepaBeHCTBAa, CBOMCTBA UMCJIOBbIX HEPABEHCTB;
® peulaTh JIMHEWHbIE HEPaBeHCTBA C OJHOM MEepeMeHHOW U UX CHUCTeMbl; pellaTb
KBa/lpaTHbIe HEpPaBEHCTBA C OMOPOU Ha rpaduuecKre npeCcTaB/lIeHusI.
OcHoBHbIe NOHATHA. YHC/10BbIe QyHKIMHU
BbinyckHUK Hayyumcsi:
® T[IOHMMAaThb W MCII0/Ib30BaTh (PYHKL[MOHA/NbHbIE TOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMUeCKre 0003HaueHusl);
® CTpouTh rpaduKy 37eMeHTapHbIX (YHKLMWA; UCCIe/j0BaTh CBOMCTBA UYMCIOBBIX
(yHKL[MI Ha OCHOBe HM3y4yeHUs M0BeJleHUs X rPapUrKOB;
® [IOHMMaTh (PYHKLMIO KaK Ba)XKHEHIIyH0 MaTeMaTH4YeCKyr MOJesb /sl ONHACaHUS
MIPOLIECCOB U SIBJIEHUM OKPY>Karollero Myupa, NpUMeHsTh (DYHKLMOHA/IbHBIN S3bIK
/15 ONWCaHUS W  WCCIe[OBaHUSl 3aBUCUMOCTeH Mexay (puU3nuecKumu
Be/TMUMHaMHU.
Onucare/nbHas CTaTUCTUKA
BbinyckHUK Hayyumcs:
®  JCTO/b30BaTh MPOCTEHIINe CIIOCOObI TIPe/ICTaB/IeHUs M aHA/IM3a CTaTUCTHUECKUX
JlAHHBIX.
CiyuaiiHble COOBITHA U BePOATHOCTH
BbINyCKHUK HayUHUTCH
® HaxXO[UTb OTHOCHUTEbHYIO YaCTOTY ¥ BEPOSITHOCTh CITyYaitHOTO COOBITHSI.
Kom0uHaTopuka
* BrINMycKHUK HayuyHWTCs peliaTb KOMOWHATOpPHBIE 33/laud Ha HAXOX/eHHe 4Yhciia
00BEeKTOB WM KOMOMHALIWH.
Harnsapuas reomerpus
BbinyckHUK Hayyumcsi:
® pacrio3HaBaThb Ha uepTeXkaX, PUCYHKax, MOJe/sIX U B OKpY)KarolleM Mupe
IJIOCKWEe Y TIPOCTPaHCTBEHHbIe TeOMeTpUYeCcKre (Urypsbl;
® pacrio3HaBaTh pa3BEPTKHU Ky0a, MPSIMOYTOJILHOTO TIapasliefienunesa, MpaBuIbHON
MUPaMU/ibl, LIUIWH/PA U KOHYCa;
® CTPOWTH Pa3BEPTKH KyDa M MPSMOYTOJIBHOTO Tapasiyiesenuresa;
® ompeJensATh MO JUHEWHBIM pa3MepaM pasBEPTKH (UIYpbl JIMHENHble pa3Mepbl
camoli Gurypsl ¥ Ha060poT;
®  BBIUUC/IATH 0OBEM MPSIMOYTOJIBHOTO TIapasi/ieienure/a.
I'eomeTpuueckue (pUrypol
BbinyckHUK Hayyumcs:
®  [10/1b30BAaThCs SI3bIKOM FeOMeTPUH /ISl ONTMCAHUs TIPeJMETOB OKPY Katolllero Mupa
Y UX B3aUMHOI'O PACII0/I0KeHUs;
® pacrio3HaBaTh M M300pa)kaTh Ha UepTe)Kax W PUCYHKax TeoMeTprueckre (Gpurypsl
Y UX KOHQUTypaLyy;
® HAaXOAUThb 3HAUeHWs [JIMH JIMHEHHbIX 3/IeMeHTOB (UIyp U MX OTHOLIeHus,
rpajycHyto mepy yrioB ot 0° mo 180°, mpuMeHsisi oripefie/ieHUs, CBOWCTBA U
MpY3HaKu (UTyp M WX 3/IEMEHTOB, OTHOIIeHWs ¢uryp (paBeHCTBO, Tozobue,
CHMMeTpHH, TTOBOPOT, Mapa’iie/ibHbIi MepeHocC);
® onepupoBaTb C HayajJbHbIMU T[IOHATHSIMM TPUIOHOMETPUM U  BBINOJHATH
3/1eMeHTapHbIe Orepalyy Haf, PyHKLWSAMU yTJIOB;
® pemiath 33/lauM Ha Jl0Ka3aTeJbCTBO, ONKPAasCh Ha U3yUYeHHble CBOWCTBA (UIyp U
OTHOILIEHWH MeXX/ly HUMU Y TIPUMEHSIsI M3y4YeHHbIe MeTO/bl 0Ka3aTe/bCTB;




® pewlaThb HeC/IOXKHbIE 3a/layM Ha TOCTPOEHHe, MPUMEHSISI OCHOBHBIE a/rOPUTMBbI
TIOCTPOEHHUSI C TIOMOILIbIO LIUPKYJIS U JIMHENKY;
® pewaTh NPOCTeMIIMe TVIAHUMEeTPUUeCKHe 3a/laui B MPOCTPAHCTBE.
M3MmepeHue reoMeTpuyecKUX BeTMUNH
BbinycKHUK Hayyumcs:
®  LCMOJIb30BaTh CBOWCTBA WM3MepeHUs [J/IWH, TIJIoLjaZiell U YI/IOB TIpU pelleHun
33/lau Ha HaxXOXK[eHWe [JIMHbl OTpe3Ka, [JIMHbl OKDPY)>XHOCTH, [JJWHBbI [JyTU
OKPY’>KHOCTH, TPaZlyCHOW Mephl yIJIa;
® BBIUMC/IATh IUIOIIAAW TPEYTrOJbHUKOB, MPSIMOYTOJIbHUKOB, TapasenorpaMmMoB,
Tparelyii, KpyroB U CeKTOPOB;
®  BBIUMC/IATH AJIMHY OKPY>KHOCTH, IJIMHY AYTH OKPY>KHOCTH;
®  BBIUMC/ATH JJIMHbI TUHEHHBIX 3/1eMeHTOB (DUI'yp U UX YTJIbl, UCIIOMb3Ys (DOPMYJIbI
JI/TUHBI OKPY>KHOCTH U JJIUHBI IyTH OKPY>XHOCTH, OPMY/JIb TioiIaaei ¢huryp;
® peliaTh 3aJaud Ha [|0Ka3aTeJbCTBO C MCIO/Ab30BaHUEM (OpPMyJ  [JIMHBI
OKDY>KHOCTH U [I/TUHbI YTU OKPY>KHOCTH, hopMyJI TiioLIael ¢huryp;
® pellaTh TpakKTUYeCKWe 3a/laud, CBsI3aHHbIe C HAaXOXK[JE€HHeM TeOMeTPUYEeCKUX
Be/IMUMH (UCMOMb3ysl TIPU HEOOXOAWUMOCTU CTIPAaBOUHHUKH W TeXHUYECKHe
Cpe/iCTBa).
KoopauHartsi
BbinyckHuK Hayyumcs:
® BBIUMC/IATH [JJIMHY OTpe3Ka MO KOOpJWHAaTaM €ro KOHLIOB; BbIYMC/ISTh
KOOp/JMHATHI Cepe/IHbI OTpe3Ka;
® UCMO/b30BaThb KOOPAWHATHBIM MeTOJ [Jid HW3yUeHHs CBOWCTB MPAMBIX U
OKDY>KHOCTeH.

Copepxanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3a/jaHusm» OTpaboTtka 3asau Ne 1-5 KM OI'D.

TabnuyHoe U rpadryeckoe mpefiCTaB/eHNe IaHHBIX, IJIaH U CXeMa, U3B/IeUeHre HY)KHOM
vHpopmaLyu. V3MeHUMBOCTb TIpU H3MepeHHusix. Pelnaroiiye TmpaBuaa. 3aKOHOMEPHOCTU B
M3MEHUMBbIX Be/JMUMHAX. BblumcieHuss W npeobpa3oBaHve BenuuuH. VccnenoBaHue
MPOCTENIINX MaTeMaTUuYeCKuX Moziesiei.

«Bblunc/ienus u npeodpa3zoBanusa». Otpabotka 3agau Ne 6 KUM OI'D.

Heticmeus ¢ HamypaabHbIMU YUucAaMU

CnoxeHHe W BbIUMTAHWE, KOMIIOHEHTBI CJIO)KEHWsT W BBIUMTAHUS, CBSI3b MEXIY HUMH,
HaXO’KJieHWe CyMMbI U Pa3HOCTH, U3MeHeHre CyMMbI U Pa3HOCTH TIPU U3MeHeHUH KOMITOHEHTOB
CJIO’KEHUS U BBIYUTAHUSI.

YMHOXeHHe W [lefleHre, KOMITOHeHTbl YMHOXKeHHUsSI W [lelIeHUs, CBSI3b MEXIYy HUMH,
YMHOXKeHHEe U CJIO)KeHHe B CTOJIOMK, ZiejieHHe yrojKOM, TpOBepKa pe3yJsbTaTa C TOMOIIbIO
TIPUKUJKA U 00paTHOTO JIeMCTBUSI.

Yucnoeble ebipadiceHust

YucnoBoe BbIpa)keHHe U ero 3HaueHue, MOoPsJOK BHITIOTHEHUS 1eHCTBUA.

Jpobu. O6bIKHOGeHHble Opobou

Honsi, yactb, ApobOHOe uwMca0, ApoOb. [IpoOHOe UMC/IO KakK pe3y/bTaT [e/IeHHsl.
[TpaBu/ibHBIE U HeTIPaBWIbHBIE JPOOH, CMelllaHHast APo0b (CMeIIaHHOe YKCIO0).

3amnuch HaTypa/bHOTO YKC/ia B BU/le APoOU C 3a/laHHBIM 3HaMeHaresieM, rpeobpa3oBaHue
CMelllaHHOM Ipo0y B HEMpaBW/IbHYIO Apo0b U HA060pOT.

[Tpueenenue apobeii K 0biiemy 3HameHaTen0. CpaBHeHHe 0OBLIKHOBEHHBIX JPO0eii.

CnokeHre ¥ BbIUMTaHWe OOBIKHOBEHHBIX [JIpoOedl. YMHOXKeHHWe U JlelleHHe
0OBLIKHOBEHHBIX JpO0ei.

ApudmeTtnueckre 1eHCTBUS CO CMEIIaHHBIMU JIPOOSIMHU.

ApudmeTrueckue JeMCTBUS C APOOHBIMHU UYHMC/IAMH.



Cnocobbl payuoHaau3ayuu 8bIMUCAeHUU U UX NPUMeHeHUe npu 8binoaHeHuu deticmeutl.

Hecamuutble Opodu

[Tpeobpa3oBanue gAecsATHUHbIX JApobeli B OObIKHOBeHHbIe. CpaBHeHHe [|eCSATUUHBIX
npobeii. CrokeHWe M BBIUMTAHWE [ECITUYHBIX /poOedl. OKpyrieHWe [eCcATHUHBIX [pObei.
YMHOXeHVe W [le/leHWe JeCATHUYHbIX ApoOeid. I[Ipeobpa3osaHue 0ObIKHOBeHHbIX Opobell 8
decsamuuHble Opobu. KoHeuHble u 6eckoHeuHble decsimuytble Opoou.

Yucna. PayuoHaibHble yucaa

MHOXeCTBO palMoHa/ibHBIX unces. CpaBHEHWe pal[MOHa/IbHBIX uucen. JledcTBusi c
paLoHaIBHBIMU Urc/iaMu. [IpedcmaegneHue payuoHaabHO20 Uucaa 0ecsimuuHoll Opoobio.

/JIpo6HO-payuoHanbHble 8bIpaxceHust

[Tpeobpa3oBanre ApOOHO-TMHENHBIX BBIPDAKEHHUI: COKEeHHe, YMHOXKeHHue, JeleHHe.
Aneebpauueckas Opobb. CokpawjeHue aneebpauyeckux Opobeli. IIpusedeHue anzebpauueckux
Opobeli k obwemy 3HameHamemo. [lelicmgusi ¢ anzebpauueckumu OpoOSIMU: CAOMHCEHUe,
8blUUMAaHue, yMHoXceHue, 0eleHue, 8038e0eHuUe 8 CmeneHb.

«JeiicTBUTeNbHBIE uncaa». OtpaboTtka 3agau Ne 7 KUM OT'3.

PayuonanbHble yucna

V300pakeHHe urces Ha YMC/I0BOH (KOOpAWHATHOM) npsimoii. CpaBHeHue urcesl. Moy b
ync/a, reoMeTpyuyeckasi MHTepIipeTalydss MOAy/s uucia. [efcTBUSI C TOJOXKUTENbHBIMU U
OTpHULIATe/IbHBIMU UMc/IaMU. MHOeCTBO Lie/bIX YUCer.

Koopounama mouku

OCHOBHbIe TIOHSITUSI, KOOPOUHAMHbIU /YU, paccmosiHue Medxcdy moukamu. KoopouHamol
MOYKU.

HppayuoHnanbHble yucaa

[ToHsiTHe MppaLMOHATBLHOTO UKMc/ia. Pacro3HaBaHWe UppaLMOHA/IbHBIX YKUCe]T.

MHodtcecmeo OelicmeumenbHbIX Hucen.

«IIpeodpa3oBaHue anredpandeckux BbIpakeHuit». OtpaboTka 3agau Ne 8 KIIM OI'D

HUppayuoHaabHbie yucaa

[ToHsTHE MppaLMOHAIBHOIO YKC/IA. Pacro3HaBaHye WppALUOHATbHBIX Yucel. [Ipumepbl
JlOKa3aTesnbCTB B anrebpe. /[lelicmeus ¢ UppayuoOHAbHbIMU YUCAAMU: YMHOMCEHUe, OefneHue,
8038e0eHue 8 CmeneHb.

MHodcecmeo delicmeumenbHbIX HUCe.

«YpaBHeHus 4 HepaBeHCcTBa». OTpaboTka 3aau Ne 9 KM OT'3.

Pasencmea

YucnoBoe paBeHCTBO. CBOMCTBA UMC/IOBbIX PABEHCTB. PaBeHCTBO C repeMeHHOM.

YpasHenus

[Tonsatvie ypaBHeHHWsT W KOpHS YypaBHeHUs. [IpedcmaeneHue o pasHOCUAbHOCMU
ypasHeHuli. Obaacmb onpedeneHusi ypagHeHus (061acmb 0onycmuMblx 3HaYeHUU nepeMeHHOl).

JluHeliHoe ypagHeHUe U e20 KOpHU

PemieHue nMHeNHBIX ypaBHeHMW. JIuHeliHoe ypasHeHue ¢ napamempom. Koauuecmeo
KOpHell NUHeliHo20 ypasHeHus1. PeleHue AuHeliHbIX ypasHeHUll ¢ napamempom.

Keadpamnoe ypasHeHue u e2o0 KOpHU

KBazspaTtHble ypaBHeHusi. HemnosHble KBajpaTHble ypaBHeHUsl. [IMCKpPUMHHAaHT
KBa/IpaTHOrO ypaBHeHus. DopMysia KOPDHeH KBaJipaTHOro ypaBHeHus. ITeopema Buema.
Teopema, obpamHass meopeme Buema. PellileHue KBa/IpaTHbIX YypaBHEHWM: HCIIO/Ib30BaHUe
dopMysibl  [/IT  HaXOXK/AEHWsI KODHeH, epaguueckull memoO peuleHusi, pasnoXdceHue Ha
MHoJIcumenu, noobop KopHell ¢ ucnoab3ogaHuem meopembl Buema. Koauuecmeo kopHel
K8aOpamHo20 ypasHeHUsl 8 3agUcCuUMOCmu om e20 OuckpumuHaHma. bukeadpamHble ypasHeHusl.
YpasHeHus, ceooumble K AUHelHbIM U KeadpamHbiM. KeadpamHble ypasHeHusi c napamempom.

JIpo6HO-payuoHaabHble ypaeHeHus



PerieHrie rpocTedmmx ApoOHO-THHEMHBIX ypaBHeHUH. PeweHue OpobHO-payuOHANbHBIX
ypasHeHuil.

MemoObI pewieHus ypasHeHuil: MemoObl paBHOCU/bHBIX NPeobpazoeaHuli, Memoo 3aMeHbl
nepemeHHoll, epaguueckuli memoo. Hcnoab3osaHue ceolicme ¢yHKYull npu pewieHuu ypasHeHul.

IMpocmeliwue uppayuoHabHbie ypagHerus uoa v f(x)=a ) Y6 =g _

n_
Ypasnenus euda X ~4 . YpasHenus & yeabix uucaax.

«BeposiTHOCTB coOBbITHII» OTpaboTKa 3a7au Ne 10 KM OI'3.

Cayuatinble cobbimus

CnyuyaiiHble OIBITBI (3KCTIIEPUMEHThI), 37IeMEHTAapHbIe C/TyyaliHble COOBITHSI (MCXOZbI).
BepositTHOCTH  371eMeHTapHBIX  COObITHM. COOBITHSI B C/IlydyallHBIX — JKCIEpUMEHTax M|
61aronpUSITCTBYIOIIME 3/IeMeHTapHbIe COOBITHS. BeposaTHOCTU CiTyuaiiHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXXHBIMH 3JIeMeHTapHBIMH COOBbITHsIMU. Kilaccuueckrie BepOSITHOCTHBIE OTIBITBI C
WCTI0/b30BaHHUEeM MOHeT, KyOHKOB.

«®yHkuu 4 rpadpukm». Otpabotka 3a7au Ne 11 KM OI'D.

DyHKYyuu

ITonamue ¢pyHkyuu

HexkapToBbl  KOOpAMHATBl Ha TIUIOCKOCTU. DoOpMHUpOBaHWEe TpE/CTaBI€HUN O
MeTarpeJMETHOM TIOHATHH «KOOpPAWHAThI». CrocoObl 3ajaHus (GYHKLWN: aHaJIUTHUYECKUH,
rpaduueckuii, Tabmunbii. ['paduk yskimy. ITpuMepsl GYHKIMN, MOIyYaeMbIX B MpoIjecce
WCC/IeIOBaHMS Pa3/IMYHBIX PeasibHbIX TIPOIIECCOB U PellleHus 3a7iau. 3HaueHre QyHKIMU B TOUKE.
CaoiicTBa GyHKIMM: 00/acTh OMpezie/ieHHsi, MHOKECTBO 3HAU€HWH, HYIW, ITPOMEXYTKU
3HAKOTIOCTOSIHCTBA, ~ UeMmHOCMb/HeuemHoCmMb, TIPOMEXYTKA BO3paCTaHUs U yObIBaHMS,
HauboJTbIllee M HaUMeHblllee 3HaueHus1. VccieoBaHre QyHKIUH T10 ee TPaduKy.

JluHelinas ¢pyHkyus

CpoiicTBa ¥ rpapuK JMHeWHONW (YHKIUU. YT/I0BOM KO3(POUIMEeHT TMpsSIMOM.
Pacrionoxkenue rpaduka sMHelHON (QyHKIMY B 3aBUCUMOCTH OT ee YTJI0BOro Ko3dduijueHTta u
cBobozHOrO wieHa. Haxootcdenue koagpguyuenmos auHetiHoli pyHKYUU No 3a0AHHBIM YCAOBUSM:
npoxodcoeHue npsimoli uepe3z 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NpoXoxcoeHue nNpsimol
uepe3 OGHHYHO MOYKY U napanieabHoll O0aHHOU NPAMOL.

Keadpamuunas ¢pyHkyus

CeoiictBa ¥ rpaduk KBagpaTuuHOW GYyHKIMM (rapabomna). IlocmpoeHue epaguka
KeadpamuuHol (pyHKYUU N0 moukam

O6pamHas nponopyuoHa1bHOCMb
k k
. Y=y =-
CaoiicTBa GyHKIUH X x. Cunepbora.
«ITocnegoBaTeTbHOCTH M Mporpeccun» OTpaboTtka 3a7au Ne 12 KM OI'3. (1 yac).

ITocaedoeamenbHocmu u npozpeccuu

YucnoBasi  mocsiefoBaTe/IbHOCTb.  [IpyMepbl  UWCJIOBBIX  TOC/Ie/I0BaTeTbHOCTEN.
BeckoHeuHble  TOC/eOBaTebHOCTH.  ApudMeTHUecKass TIPOTPeCCHss W ee  CBOMCTBA.
l'eomerpuueckasi mporpeccus. @®opmysa obujeco useHa U CyMMbl N Nepebix U/AeHO8
apugpmemuueckoll U 2eomempuuecKkoli npozpeccutl

«YucnoBbie U OyKBeHHBbIE BbIpaKeHusa». OTpaboTtka 3a7au Ne 13 KUM OI'D.

Yucnoeble u 6yk8eHHble 8bIpaXdCeHUS

BripakeHue c nepemeHHOM. 3HaueHWe BblpakeHUs. IlofcTaHOBKA BbIpa)kKeHUH BMeCTO
IepeMeHHbIX.

Ilenbte ebipadxceHus

CrereHb C HaTypa/bHBIM I0Ka3aTesieM U ee cBoiicTBa. [IpeoOpa3oBaHusi BbIpaKeHUH,
CoZiepKallUX CTeIeHY C HaTypa/lbHbIM [10Ka3aTesieM.



OpHouneH, MHorowieH. [lefiCTBHUsI C OJHOU/EHaMHM M MHOTrOWIleHaMH (C/I0’KeHHe,
BbIUHMTaHue, YMHO)KeHHe). ©OopMyJibl COKpAllleHHOT0 YMHOXXEeHHUs: pa3HOCTh KBa/|paToB, KBa/lpaT
CYMMBI U pa3HOCTU. Pa3nokeHre MHOTousieHa Ha MHOXKUTEJTH: BbIHECEHHe O0ILero MHOXKUTEJIsS
3a CKOOKM, TPYIIUPOBKA, TNpHUMeHeHHe (OPMY/ COKpAIl[eHHOTO YMHO)KeHus. KBajpaTHbIN
TpexuJsieH, pa3/io)keHre KBaJpaTHOTO TpexusieHa Ha MHOXXUTeJH.

«IIpakTuueckue pacuersl o ¢popmyaam» OtpaboTtka 3agau Ne 14 KUM OI'D

BoipaxxeHue ¢ mepemMeHHOW. 3HaueHWe BbIpakeHUs. [lo/cTaHOBKa BbIpa)KeHHWH BMECTO
repeMeHHbIX.

ITenble ebipadiceHus

CrerneHb C HaTypaJbHBIM TOKa3aTesieM W ee CBoOMcTBa. IIpeoOpa3oBaHUs BbIPayKEHHH,
CoZiepyKalliX CTelleHy C HaTypaslbHbIM [10Ka3aTesieM.

OpHouneH, MHorousneH. /leHCTBUSI C OJHOUJeHAaMU UM MHOTrousieHaMu (C0KeHue,
BbIUMTaHUe, YMHOKeHue). DopmyJibl COKPAlLleHHOTO YMHOXKEeHUS.

«Cucrembl HepaBeHCTB». OTpaboTKa 3a7au Ne 15 KM OT'3.

Cucmembl HepageHCmME

CucTteMbl HEPaBEHCTB C OJHOW TepeMeHHOM. PellleHWe CUCTeM HepaBeHCTB C OJHOM
TepeMeHHOM: JIMHEHHBIX, K8aopamHbix. VI300pakeHHe pelleHus CHUCTeMbl HEpaBeHCTB Ha
YMC/IOBOM TIPSIMOM. 3arucCh peleHusi CUCTeMbl HepaBeHCTB.

«["'eomeTpuueckue purypsl. Yrabs». OtpadoTka 3azau Ne 16 KM OTI'3.

BeuuuHbl

Benuuuna yria. I'pagycHas Mepa yria.

Tpeyz01bHUK

CpoticTBa paBHOOEIPEHHOTO TPeyro/iibHUKA. BHewmHuWid yrom TtpeyronbHuKa. Cymma
YIJIOB TPeyroJIbHUKa

«'eomerpuueckue purypsol. Jauab». OtpaboTka 3agau Ne 17 KM OI'D

duzypbl 6 2e0Mempuu U 8 OKpyxcawujem mupe

CeomeTpuueckast ¢urypa. BHyTpeHHsis, BHeIIHsisi 00/1acTH GUIypsbl, rpaduija. JIMHUM u
obsacT Ha TMIOCKOCTU. Brimyksast v HeBbinyKiass ¢urypsl. [1nockas v Hersiockasi (Gurypsl.
ITonsiTe BesmvuuHel. [I1Ha. VIsMepeHue [yivHbL. EUHALIBI M3MepeHus [j/IUHbI

Brigenenve cBOWCTB 00beKTOB. POpMHpOBaHHe Tpe/CTaBIeHUM O MeTarpeMeTHOM
noHsATUM «¢urypa». Touka, OTpe30K, MpsiMasi, Jiyu, JloMaHasi, TIJIOCKOCTb, yroJi, OuccekTpuca
yr/a v ee CBOWCTBA, BU/ibl YIJIOB, MHOTOYT OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBasi cuMMeTpusi reoMeTpruuecKux ¢uryp. LleHTpanbHasi CHKMMeTpHsi TeOMeTpUUeCcKuX

uryp.

«IInomaas MHOroyrobHuKa». OtpaboTka 3agau Ne 18 KMIM OI'D

H3mepenus u ebryucaeHus

[Tnomaay. @opMyibl MUIOMIAAM TPeyTrOIbHUKA, NapasiesiorpaMMa U ero 4acTHbIX BUJIOB,
Tpaneuuu, dopmysia ['epoHa, dopmysa MIIOMIAAU BBITYKIOTO YeThIPEXYroJ/ibHHUKA, (hOPMYJIbI
JJIMHBI OKPY>KHOCTH U TIJIOLA/IA Kpyra

«3mepenns u BeruucaeHus». Otpabortka 3agau Ne 19 KM OI'D.

H3mepeHus u ebrvuceHus

[Tnowagu. @opmyJibl IUIOLIAAU TPeyroJIbHUKA, NlapajjiesiorpaMma U ero 4aCTHbIX BU/IOB,
TparneLuy, (opMyJia IJIOLa/iM BEITYK/IOTO YeThIpexyroabHUKa, (POpMYyJibl AJIMHbI OKPY>KHOCTH U
riowaau Kpyra. Ilnomjae npaBuibHOr0O MHOIOYTOJIbHUKA.

Teopema Iludaropa. TpuroHomeTrpuueckre COOTHOLIEHHSI B  IPSIMOYTOJbHOM
TpeyrojbHuKe. TpuroHoMmeTpuueckue (PyHKLMHM yria.

«Teopernueckue acrekTbl». OTpaboTka 3agau Ne 20 KM OI'3.
TeopeTryeckye acreKThl, TEOPEMbI, aKCUOMBI, OTpe/ie/ieHus], (POpPMyJIbl, TeMMBI.



TemaTuueckoe IVIAHUPOBAHHE

Ne | CopeprkaHue KomuecTBo
n/n 4acoB
10 TeMaM
1 IIpakTMKO-OpHieHTUPOBAaHHbIE 33/laHus 1
2 Bbluncsienus v npeobpa3oBaHust 3
3 [lericTBUTE/IbHBIE UKC/Ia 3
4 YpaBHeHUsI U CUCTeMbl YpaBHEHUM 5
5 BeposiTHOCTB U CTaTUCTUKA 1
6 DyHKLMY U TpadvKu 4
7 [TocnieqoBaTesIbHOCTU U TIPOTPECCUU 2
8 YucsioBble ¥ OYKBEHHbBIE BBIPA)KEHHS 2
9 HepaBeHcTtBa 3
10 | 'eomeTpuueckue GUrypbl 3
11 | Tlnowmage 4
KanenjgapHo-TemaTyeckoe njiaHupoBaHue.
Ne Tema 3auaTUA Koi-
3aHATHUSA BO [Iprmeuanue
4yacoB

1 [1pakTUKO-OpHUEHTHPOBAHHbIE 3a/lauu 1

2 Ipobu. O6BIKHOBEHHBIE 1P0OH 1

3 HecsatuuHblie ApoOu 1

4 ParjoHasibHble M MppaljioHabHble YKiC/Ia 1

5 JIpobHO-paLMoHa/IbHbIe BhIDayKeHHsI 1

6 IIpoGHO-paloHa/IbHEIE BBIPDAYKEHUS 1

7 JIpobHO-paliMoHa/IbHbIe BhIPayKeHMUsT 1

8 JIuHeliHble ypaBHEeHUsI 1

9 KBa/ipaTHbIe ypaBHEHUST 1

10 JIpobHO-palMoHa/IbHbIe YpPaBHEHUsT 1

11 IIpoOHO-palMoHaIbHbIE YPaBHEHMUSI 1

12 PemeHnie ypaBHeHUH 1

13 CrnyyaiiHble COOBITHS 1

14 CiyualiHble COOBITHS 1

15 ITonstue pyHKUMYU. JIMHeHas QYHKLIMS 1

16 KBasipatruHasi GyHKIMsI 1

17 OO6paTHasi TpOMNOpPIMOHATLHOCTh 1

18 ApudmeTHnueckasi mporpeccust 1

19 ['eomeTpuryeckas mporpeccust 1

20 YucnoBble U OyKBeHHbIE BbIpaKeHHsI 1

21 byKBeHHbIe BblpakKeHusI 1

22 [TpakTrueckue pacueThbl 1o hopmy/iam 1

23 JIuHeliHble HepaBeHCTBa 1

24 KBagpaTHble HepaBeHCTBa 1

25 CucreMbl HEpaBeHCTB 1
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27 TpeyrosbHUKU 1
28 OKpPY>KHOCTh 1
29 [Tnowage duryp 1
30 [Tnomazas dburyp 1
31 [Tnoiae duryp 1
32 3ajilauv Ha K1eT4aToi Oymare 1
33 ViTorosasi KOHTpPOJ/IbHAsI paboTa 1
34 VToroBelv ypok 1

Pecypcnl
JIuteparypa
- Kauarun B.B., Kauaruna M.H. MaremaTrhueckue TpeHUPOBOUHBIE 3a/1aHus. M. DCKMO,
2019
- Jlarimo JI.[., TTorioB M.A. MaTeMaTrKa. DK3aMeHal[MOHHbIN TpeHa)kep. M. «9K3aMeH»,
2019
HHTepHeT-pecypchl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math oge
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