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Paboyasa nporpamma

3NeKTUBHOro Kypca «Matematuka. I'MA»

YpoBeHb 06LLero obpasoBaHns (Kiiacc) OCHOBHOe 06Llee obpasoBaHue, 9 Knacc
Konnyectso yacoB 32
Yuntens AnekceeBa HaTanua AnekcaHgpoBHa

MporpaMma paspadoTaHa Ha ocHoBe defiepanibHOr0 FocyaapCTBEHHOIO
06pa3oBaTesIbHOro cTaHaapTa.

2021-2022 y4yebHbIN rof,



MosicHUTENbHAA 3anucka.

Llenb Kypca: cucTeMaTus3alus 3HaHWUA 1 CNoCo6OB AesTeNbHOCTY YUalllMxcst Mo MaTeMaTuke 3a
KYpPC OCHOBHOWA LLUKO/bI, MOAFOTOBKA 06YyYarolumxcs 9 Knacca K rocyAapCTBeHHONM (MTOroBoi)
aTTecTaLmy Nno mMaTemaTuKe.

3afayn Kypca:

e 3aKpennTb OCHOBHble TEOPETUMYECKME MOHATUA W OMpefeneHns Mo OCHOBHbIM
N3yvyaembIM pasgenam;

» OrtpaboTaTb OCHOBHble TUMbI 334a4 M3yyaembix TUMNoB KNM OI'3 «Anrebpa» u
«["eoMeTpusA» U UX aJITOPUTM PELLEHUS;

* ®opMUpOBaTb Y 00yYalOLLMXCA LeNIOCTHOro NpPeacTaB/ieHns O TemMe, ee 3HaAYEHUS
B pasgene MaTteMaTUKK, MEXNPeaMETHbIE CBA3M C APYTUMU TEMaMu;

* CnocobcTBOBaTb WHTEN/IEKTYASIbHOMY Pa3BUTUIO  yyawuxcs, (HopmMmnpoBaHuIo
KayeCTB MbILWIEHNSA, XapaKTepHbIX A/ MaTemMaTUYeckonm [eaTenbHOCTU U
HEeO6XOAMMbIX YYEHUKY A1 ychnewHon cgaum Ord, ana obuiei couuanbHoi
opueHTauunu;

e AKUEHTMpPOBaTb BHUMaHWe Yy4yaluxXcs Ha efuHbIX TpeboBaHWAX K Mpasuiam
0(hOpMIEHUA Pa3INYHbIX BUAOB 3afaHWi, BKIKOYAEMbIX B UTOFOBYHO aTTecTaluio
3a KypC OCHOBHOW LUKO/bI.

» Cnoco6cTBOBaTH CO3JaHUI0 YCNOBUIA OCMbICTEHHOCTW YYeHUS, BK/TKOUEHUA B HErO
obyyaroLlerocsd Ha YpPOBHE He TOMbKO WHTEMNEKTYalbHOW, HO JIMYHOCTHOW WU
COLMaNbHON aKTUBHOCTM C MPUMEHEHMEM TeX UM UHbIX METOA0B 06YyYeHNS.

MecTo yuyebHoro Kypca «MatemaTtmka. F'MA» B yue6HOM NnaHe.

Pabouas nporpamma paccumTtaHa Ha 34 yaca (1 yac B Hegento). Mo yye6Homy nnaHy MBOY
Ckocbipckoit COLL Ha 2020-2021 y4ebHbIl rof Ha U3y4YeHue 31eKTUBHOTO Kypca «MatemaTuka.
MMA» B 9 Kknacce oTBegeH 14ac B Hegento, 34 vaca B rog: | yetsepTb - 8 yacos, Il yeTBepTh -8

yacos, |l yeteepTsb -10 yacos, IV 4eTBEpPTbL-8 Yacos.
Temarnyeckoe naaHMpoBaHWe paccynmTaHo Ha 32 yaca C Y4eTOM TOro, 4to 2 yaca B rogy
BbINAAAT Ha Npa3fHUYHbIe AHW: 2 1 9 mas.

MnaHupyemMble pe3ynbTaTbl 0CBOEHMA NPOrpaMmbl Kypca.

JINYHOCTHble pe3ynbTaTbl:

OTBETCTBEHHOE OTHOLUEHME K YYEHMWI0, TOTOBHOCTb M CMOCOOHOCTb K CamMOpasBUTUIO U
CamMo06pa3oBaHMIO Ha OCHOBE MOTMBAUMM K OOYYEHWIO U MO3HAHMIO, OCO3HAHHOMY
BbIGOPY M MOCTPOEHWMIO AanbHelilleid MHAMBUAYaA/IbHOW TPaeKTopuu 06pa3oBaHMs Ha
6a3e OPUEHTMPOBKMN B Mupe npodeccuii n NpogheccMoHanbHbIX NPeAnoYTeHNA, C yYETOM
YCTOWUMBLIX MO3HAaBaTe/IbHbIX WHTEPECOB, a TakKXe Ha OCHOBe (HhOpMUPOBaHNUS
YB&KUTENbHOI0 OTHOLLUEHUS K TPYAY.

dopmunpoBaHNe  LENOCTHOTO  MUPOBO33PEHUS, COOTBETCTBYHOLLEFO  COBPEMEHHOMY

YPOBHIO Pa3BUTMS HayKM N 0BLLECTBEHHON NPaKTUKW.
OCBOEHMe coLManbHbIX HOPM, NPaBW/ NOBEAEHNS, PONEN 1 (hOPM COLMANBbHON XKIN3HM.

Pa3BuTME MOPaNbHOr0 CO3HaHMS M KOMNETEHTHOCTU B PELLEHMIN MOPa/bHbIX NMPo6eM Ha
OCHOBE JIMYHOCTHOrO BbIGOPa, (HOPMUPOBAHUS HPABCTBEHHbLIX YYBCTB U HPABCTBEHHOIO
NOBeAEHNs, OCO3HAHHOIO N OTBETCTBEHHOIO OTHOLLEHWS K HPABCTBEHHbLIM MOCTYMKaM.
®opmMMpoBaHNe KOMMYHUKATUBHOM KOMMNETEHTHOCTY B O6LLEHNIN 1 COTPYAHNYECTBE.
®opmunpoBaHNe CMOCOOHOCTM K 3MOLMOHA/IbHOMY BOCMPUATUIO  MaTeMaTUYeCKUX
00bEeKTOB, 3aJay, PeLUeHNiA, pacCcy>aeHuni



MeTCcTpeamMeTHble pe3ynbTaThbl 00y4eHus
PerynaTusHble YY1

onpegensTb COBCTBEHHbIE MPOG/EMbI Y MPUYUHBI X BO3HUKHOBEHMS Npu paboTe
C MaTemMaTU4eckKumu obbekTamu;

(hopmynupoBaTb COGCTBEHHbIE BEPCUU UM MPUMEHATL YXKe U3BECTHbIE (DOPMbI U
MEeTO/bl pPeLleHnss MaTeMaTUYeCcKon NpobemMbl, POPMYIMPOBATb MPeLnoOXKeHNS
W CTPOUTb  TUMNOTE3bl  OTHOCUTE/IbHO  paccMaTpuBaemMoro  06bekta W
npeABoCXuLLaTh pe3y/ibTaTbl CBOEN yYebHO-N03HABATE/IbHON AeATeNIbHOCTU;
onpegensTb NyTW LOCTUMXKEHMUS Liefieid 1 B3BELUMBATb BO3MOXHOCTU paspeLleHus
onpefeneHHblX  y4yebHO-NO3HaBaTeNbHbIX  3afay B COOTBETCTBUM  C
onpefeneHHbIMU KPUTEPUAMUN U 3aa4amu;

BbICTpavBaTb CO6CTBEHHOE 06pa3oBaTe/ibHOe MOANPOCTPAHCTBO AN1S paspeLleHus
OnpefeneHHOro Kpyra 3afay, onpeAenaTb W HAXOAUTb YCNOBUA A/1F peann3auuu
ngein n nnaHoB (CamoobyueHue);

CaMOCTOATENbHO  BbIGUpaTb  Cpeau  MpPeL/IoKEeHHbIX  PecypcoB  Haubonee
aeKTNBHbIE ¥ 3HauYMMble nNpu paboTe C OMNpeAeneHHOW MaTeMaTUyecKoi
MOZENbIO;

YMeTb COCTaBNATb MAaH paspelleHns OnpefesieHHOro Kpyra 3afadv, WCrosb3ys
pas/inyHble CXeMbl, PeCcypcbl MOCTPOEHUS Auarpamm, MeHTa/lbHbIX  KapT,
NO3BOJIAOLLMX MPOM3BECTU JIOTUKO - CTPYKTYPHbIN aHaIn3 3afauu;

yMeTb N/iaHMpoBaTb CBOM 006pa3oBaTefibHbIA  MapLIpyT, KOPPEKTUPOBaTb U
BHOCUTb OMpejeNieHHble W3MEHEHUs, KA4yeCTBEHHO B/MAIOLLME HA KOHEUHbI
NPOAYKT y4ebHO-N03HaBaTeIbHOW AeATeIbHOCTH;

YMEHMe KayeCTBEHHO COOTHOCUTb CBOW [EeNCTBMA C NpeABKyLUaeMbIM WTOroM
y4ebHO-N03HaBaTe/IbHOM AeATe/IbHOCTU NOCPEACTBOM KOHTPO/IS U NIaHUPOBaHMA
yyebHOro npouecca B COOTBETCTBUM C W3MEHSIOLWMMUCA CUTYaUUAMU U
NPUMEHSAEMbIMU CPeACTBaMU M (hOpMaMun OpraHM3auumn CoTPYAHNYECTBa, a Takxke
WHANBUAYaIbHOWN paboThbl Ha YPOKE;

yMeHue 0oT6upaTb  COOTBETCTBYHOLLME  CPeACTBa  peanus3auuMn  pelleHus
mMaTeMaTUYeckmMx 3afa4y, nopbupaTb WHCTPYMEHTbl A1  OLEHMBAHWSA CBOEK
TpaekTopuu B paboTe C MaTeMaTUYECKUMMN NOHATUAMMU U MOLENAMU;

lMo3HaBaTenbHble YY [

yMeHue onpefensTb OCHOBOMoOfarawliee MOHATME W MNPOM3BOAUTL JIOTUKO-
CTPYKTYPHbIA aHanu3, onpefensTb OCHOBHbIE MPU3HAKWN M CBOMCTBA C MOMOLLbHO
COOTBETCTBYHOLMNX CPEACTB U UHCTPYMEHTOB;

yMeHMe NPOBOAUTL KnacCU(uKaumio 06bEKTOB Ha OCHOBE KPUTEPUEB, BbIAENATb
OCHOBHO€ Ha (hOHEe BTOPOCTEMEHHbIX AaHHbIX;

YMEHMe MNPOBOAUTL /IOTMYECKOEe pacCyXfeHvWe B HanpaBneHWnM OT  06LmX
3aKOHOMEPHOCTEN M3y4YaeMOoii 3afaum 40 YaCTHbIX PACCMOTPEHMNIA;

YMeHMe CTPOWUTb JIOTUYECKME PaCCYXKAEHMS HA OCHOBE CUCTEMHbIX CPaBHEHWI
OCHOBHbIX KOMMOHEHTOB M3y4aemMoro MaTemaTW4yeckoro pasgena WM MOAenu,
MOHATMS WM KNAcCoB, BbIfeNAs OMNpefesieHHble CYLLeCTBEHHbIE MPU3HAKW WK
Kputepuu;

YMEHMNEe BbIABNATb, CTPOUTb 3aKOHOMEpHOCTb,  CBA3HOCTb, /IOFMYHOCTb
COOTBETCTBYIOLMX LEMOYEK pacCy>ieHuin npu paboTe € maTemaTuyecKumu
3afayamv, ymeTb MOAPOOHO W C©KaTO MPeACTaBNATb AeTann3auuto OCHOBHbIX
KOMMOHEHTOB  NpU  [0Ka3aTeNbCTBE  MOHATUA U COOTHOLUEHWI Ha
MaTeMaTUYeCKOM Si3blKe;

YMEHMWe OpraHn30BbIBaTb MOWUCK W BbIABAATL MPUYMHbI BO3HUKAKOLMX MPOLECCOB,
SIBNEHNI, Hanbonee BepOATHbIE (DaKTOPbl, MO KOTOPbIM MaTeMaTU4yecKne MOLenun
M 06beKTbl BeayT cebsa N0 OnpefesieHHbIM IOFMYECKUM 3aKOHaMm, YMeTb



NPUBOAWNTL  MPUYMHHO-CMEACTBEHHbIN  aHaIM3  MOHATUKM,  CYXKAEHUM U
MaTeMaTU4eCKMX 3aKOHOB;

YMEHMe CTPOMTb MaTeMaTUYeCKy MOAe/b Mpu 3afaHHOM YC0BuW, 0bnagatoLLei
onpefeneHHbIMMN  XapaKTePUCTUKaMM 006beKTa MNPU  HaMuMU  OMpeaeneHHbIX
KOMMOHEHTOB (hOPMMPYIOLLLErOCs MPeANnonaraeMoro NOHATUA UK SBNEHUS;
YMEHMe NepeBOAUTb TEKCTOBYH)  CTPYKTYPHO-CMbIC/IOBYHO — COCTaBASHOLLYHO
MaTeMaTMYecKoi 3afjauynm Ha S3blK rpauyeckoro OTOOpaXeHWs - COCTaBNEHUS
mMaTemMaTU4ecKoin MOZENN, COXPaHSoLLEeli OCHOBHbIE CBOMCTBA M XapaKTEPUCTUKU;
yMeHMe 3agaBaTb NMaH pelleHWs MaTeMaTUYecKoW 3ajayun, peann3oBblBaTb
IropuTM [eiCTBMIA KaK MOLIAroBOM WHCTPYKUUM AN paspelleHns y4vebHo-
no3HaBaTe/IbHON 3afauu;

YMeHWe CTPOMTb A0Ka3aTeNbCTBO METOAOM OT MPOTUBHOIO;

yMeHue paboTaTb C MPOGMEMHON CUTyauWei, OCyLecTBAATb 06pa3oBaTe/lbHbI
npouecc nocpefcTBOM MOWMCKA METOZOB M CNOCOOOB paspeLueHus 3ajadu,
onpefensaTb rpaHnLbl CBOEro 06pa3oBaTeNbHOr0 NPOCTPAHCTBA;

YMeTb OpPUEHTMPOBATLCA B TEKCTE, BbISBAATL [/1aBHOE YC/OBME 3afdayu U
yCTaHaB/MBaTb COOTHOLLEHME pacCMaTpUBaeMbIX 06LEKTOB;

YMeHMe NepeBOAMTb, UHTEPMPEeTMPOBaTb TEKCT B MHble (POPMblI MpeAcTaBneHus
MH(OpMaLMK: CXeMbl, Avarpammbl, rpaguyeckoe NpeacTaBieHne faHHbIX;

KoMMyHUKaTWBHbIe YY [,

yMeHue paboTaTb B KOMaHAe, (DOPMUPOBAHWE HABbIKOB COTPYLHWYECTBA U
y4yebHOro B3aMMOAENCTBMS B YCMOBUAX KOMaHAHOW Wrpbl WUAM WHOW (DOPMbI
B3aUMOAENCTBMS;

YMeHWe pacrpefensTb poiv W 33fayn B paMKax 3aHATUA, QopMupys Takxke
HaBbIKN OpraHmn3aToOPCKOro xapakTepa,;

YMEHMe OUEeHMBaTb MpPaBUIbHOCTb  COOCTBEHHbIX  [OEACTBUIA, a TaKxke
[eaTeNIbHOCTU APYIMX YHaCTHUKOB KOMaH/bI;

KOPPeKTHO, B pamkax 3ajay KOMMYHMKauuu, (OpMynuMpoBaTb W OTCTauBaTb
B3rnafbl, apryMeHTMpoBaTb  [JOBOZbI, BbIBOAblI, a TakXke BblABUraThb
KOHTapryMeHTbl, HE0OX04MMbIe 415 BbISBAEHUS CUTYaLUK yCcrexa B peLleHny Tol
NN UHOW MaTeMaTUYeCKOW 3afaun;

YMEHME M0/b30BaTbCA MaTeMaTUyecKUMU TepMUHaMU NS pelleHns yyebHo-
Mo3HaBaTeflbHbIX 33fay, a Takke CTPOWUTb COOTBETCTBYHLIME peYeBble
BbICKa3bIBAHNA Ha MaTemMaTU4YeCKOM fA3blKe A/ BbICTPaMBaHWs MaTeMaTUyecKOl
MOAenNu;

yMeTb CTPOUTb MaTeMaTU4YeckuMe MOALeNN C MNOMOLLbI COOTBETCTBYHOLLErO
NporpamMmMHoro obecneyeHus, CepBMCOB CBOOOLHON0 OTAa/IEHHOr0 JOCTYNA;
YMeTb paMOTHO W 4YeTKO, CcornacHo npasunam odopmneHns KMM-a O3
3aHOCUTb MOJYYEHHbIe pe3y/bTaTbl - OTBETHI.

MpeAMeTHbIE pe3ybTaThbl:

(hopMmMpoBaHMe HABLIKOB MOMCKA MaTeMaTUyYecKoro Metofa, airoputMa v nomcka
peLleHns 3aaumn B CTpyKType 3agay Or3;

(hopmmpoBaHMe HaBblKa peLleHns onpefeneHHbIX TUMOB 3afa4y B CTPYKType 3ajau
orsg; ‘

yMeHue paboTaTb C Tabnuuamu, CO CXemaMu, C TEKCTOBbIMW [AaHHbIMU; YMeTb
npeo6pas3oBbiBaTb 3HaKM W CUMBOJIbI B [0Ka3aTeNbCTBAX W MPUMEHSEMbIX
MeTofax 414 peLleHns 06pa3oBaTenbHbIX 3a4ay;

yMeHWe nNpuBOAWUTL B CWUCTEMY, COMOCTaBNATb, 0606WaTb M aHaNM3MpoBaTb
MH(OPMALMOHHbIE  KOMMOHEHTbl  MaTeMaTM4yecKoro  xapaktepa W yMeTb
MPUMEHATb 3aKOHbI U NMpaBuia 415 pelleHns KOHKPETHbIX 3a4ay;



* YMeHWe BbIAeNATb [NlaBHYHD U  U30bITOYHYIO MH(OPMAaLU0, NPOU3BOAUTH
CMbIC/IOBOE CXKaTuMe MaTeMaTM4eckux (hakToB, COBOKYMHOCTM METOZOB W
CMOCO60B peLleHuns; YMeTb NPeAcTaBsfTh B CIOBECHON (hOpPMe, MCNOMb3ys CXEMbI
M pasnunyHble Tabamubl, rpagukyM v Auvarpammbl, KapTbl MOHATUIA U KnacTepbl,
OCHOBHbIE MAEN W MaH PeLleHns ToM AN MHOW MaTeMaTUYecKol 3aaaun.

TpeboBaHUSA K YPOBHIO MOAMOTOBKM yyaLMXCs.

HatypanbHble yncna. Apobu. PaumoHanbHble Ynucna
BbINYCKHUK HayunTCA:
* MNOHUMaTb 0COOEHHOCTU AECATUYHON CUCTEMbI CUUCIIEHMS;
*  0MNepupoBaTb NOHATUAMU, CBSA3AHHBLIMU C AEIMMOCTbIO HaTypasibHbIX YMCEN;
e BblpaXaTb 4YMCna B 3KBUBANEHTHbIX (Popmax, BblbMpas Hambosee NOAXOAALLYHO B
3aBMCMMOCTM OT KOHKPETHOM CUTyauuu;
e CpaBHMBATb U YNOPAA0YMBATH paLMOHaIbHbIE YNCNA;
* BbIMOMIHATb BbIYMC/IEHUA C paLMOHA/IbHBIMU YMCNaMK, COYeTas YCTHble W
NUCbMEHHbIE MPUEMbI BbIYMCNEHWIA, NPUMEHEHWE Ka/lbKYNATOPA;
* 1CNONb30BaTb MOHATUS W YMeHWs, CBfA3aHHble C MPONOPLMOHaNbHOCTLIO
Be/IMYMH, MPOLEHTaMW, B XOAe peLleHUs MaTemMaTUyeCKMX 3afay u 3ajady u3
CMEXHbIX NPeAMeTOB, BbIMOMHATb HECMIOXHbIE NPaKTUYECKMe pacyéTbl.
[encTBuTenbHbIE Yncna
BbINYCKHUK Hay4unTCA:
*  1ICN0/b30BaTh HayasibHble NMPEACTaBNEHNUA O MHOXECTBE LeNCTBUTEIbHbIX YNCET;
*  0NepupoBaTb NMOHATUEM KBaAPATHOr0 KOPHSA, MPUMEHATb ero B BblUUCIEHMUSX.
Anrebpanyeckue BblpaXkeHNs
BbINYCKHWUK HAy4YnTCA:
e OMepvpoBaTb MOHATUAMMW «TOXAECTBO», «TOXAECTBEHHOE Mpeobpa3oBaHme»,
pellaTb 3aayn, cofepxxalyme 6yKBeHHble JaHHble; paboTaTb C hopmynamu;
* BbINONHATbL MpPeobpa3oBaHUsA BbIPXKEHWUN, COAepPXalnX CTENeHW C LenbiMu
rnokasatenamu 1 KBafpaTHble KOPHY;
* BbIMOMIHATL TOXAECTBEHHble NpPeobpa3oBaHNs pauMOHaNbHbIX BbIpaXeHUA Ha
OCHOBe MpaBu AeNCTBUI Hag MHOrOYIeHaMK 1 anrebpanyeckumu gpobamu;
*  BbINONHATb Pa3NOXeHNe MHOroUeHOB Ha MHOXUTE/N.
YpaBHeHUS
BbINYCKHUK HayunTCA:
e pewaTb OCHOBHble BWAbl PaUMOHabHbIX YPaBHEHUA C OAHON MNEPEMEHHON,
CUCTEMbI ABYX YPaBHEHWIA C ABYMS MepeMeHHbIMU;
* TMOHUMaTb YpPaBHEHME KaK BaXKHEMLIYI MaTeMaTU4ecKyt MoZeNb ANS OnucaHus
M M3y4YyeHWUs pa3HOOOpa3HbIX peasibHbIX CUTYaUWi, pellaTb TEKCTOBble 3a4auyu
anrebpanyeckuM MeToAoM;
* TMNPUMEHATb rpajuyeckme nNpeacTaBNeHUs A8 UCCNeS0BaHUA  YpaBHEHWIA,
NCCNefoBaHNA N PEeLLEHNs CUCTEM YPaBHEHWI C ABYMS NMepeMeHHbIMU.
HepaBeHcTBa
BbINYCKHWK HayunTCsA:
* MNOHUMaTb M NPUMEHATb TEPMUHOMONMIO U CUMBO/INKY, CBSI3aHHbIE C OTHOLUEHUEM
HepaBeHCTBa, CBOMCTBA YMC/IOBbIX HEPABEHCTB;
* peLlaTb /IMHENHble HepaBeHCTBa C O4HOW MEepPeMeHHOW M UX CUCTEMbI; peLuaTb
KBaJpaTHble HEPaBEHCTBA C OMOPOW Ha rpaduyeckmne NpeLcTaBneHus.
OCHOBHbIe NOHATUA. Yncnosble PyHKL UK
BbINYCKHWK HayunTCs:



* TMOHMMATb W WCMO/Mb30BaTb (YHKLMOHaNbHbIE MOHATUSA U A3blK (TEPMUHBI,
CUMBONINYECKME 0603HAYEHNS);
e CTPOWUTbL rpauKM 3neMeHTapHbIX (YHKUWIA; WMCCNefoBaTb CBOMCTBA UWUCIOBbLIX
(PYHKLMIA HA OCHOBE M3Y4YeHUs NOBeLEeHUA UX IPafnKoB;
* MNOHUMaTb (PYHKUMIO KakK BaXXHENLLYK MaTemMaTUYecKylo MOofenb Ans OonucaHus
MPOLLECCOB W ABMEHWI OKPY>KAKOLLEro Mmpa, NPUMEHATb (DYHKUMOHaNbHBIA A3bIK
ANA OMUCaHWA M WUCCNeAOoBaHWsA  3aBUCUMOCTE  Mexay  (hU3nM4eckmmu
Be/IMYMHAMU.
OnucartenbHasa cTaTUCTUKA
BbINYCKHWK HAy4YnTCA:
*  1ICN0/b30BaTh MPOCTENLLME CNOCOObI NPeACTaBNeHNSA U aHaIN3a CTaTUCTUYECKMX
[aHHbIX.
CnyyaiiHble coObITUA U BEPOATHOCTb
BbINYyCKHMK HayunTcA
*  HaxoAWTb OTHOCUTENbHYIO YaCTOTY M BEPOATHOCTb C/TyYaHOro COBLITHS.
KombuHaTopnka
*  BbINYCKHUK HAyuyUTCH pellaTb KOMOMHATOPHbIE 3afayy Ha HaxoXxeHwe uucna
06BEKTOB MM KOMOUHALWIA.
HarnagHaa reometpus
BbINYCKHWK HayunTCA:
* pacno3HaBaTb Ha YepTexax, PUCYHKax, MOLENsAX 1 B OKPYXatoLLeM MUpe Mnaockue
M MPOCTPAHCTBEHHbIE TeOMEeTPUYecKne urypsl;
* pacno3HaBaTb pa3BEPTKM Ky6a, MpsMOYronbHOro napansenenunega, npasuibHONM
nupaMmupl, UAIMHAPA U KOHYCA;
e CTPOMTb Pa3BépPTKM Kyba 1 NPSAMOYronbHOro napasnnienenunesa;
o OnpefensTb NO NIMHeHbIM pa3MepaM pa3BEPTKU (PUIypbl NUHENHbIE pa3Mepbl
camMoi (urypsl n Ha060pOT;
*  BblUNCNATL 06BEM MPAMOYTONbHOIO Mapansienenunesa.
[eomeTpuryeckue gurypbl
BbINYCKHWK HayunTCs:
*  10/1b30BaTLCA A3bIKOM FEOMEeTPUN AN ONUCaHUA NPeAMETOB OKPYXaroLLero Mupa
N MX B3aUMHOI0 PacnonoXeHus;
* pacrnosHaBaTb M M306paxkaTb Ha YepTexax U pPUCYHKax reoMeTpuyeckue urypbl
N UX KOH(Urypaumm,
* HaxoAWTb 3HaYeHWUs [LAWH JIMHEAHbIX 31eMEHTOB (Uryp U KX OTHOLLUEHUS,
rpagycHyto mepy yrnos ot 0° go 180°, mpumeTas onpefeneHusi, CBOWCTBA W
NpU3HaKM (Uryp M KX 3/1EMEHTOB, OTHOLUEHWA quryp (paBeHCTBO, MOA06WeE,
CUMMETPUX, NOBOPOT, NapasienbHblil NepeHoc);
* 0nepupoBaTb C Haya/bHbIMW MOHATUAMMU TPUTOHOMETPUU W BbIMOSHATD
aNleMeHTapHble onepauun Hag yHKUNAMU YTII0B;
e peLlaTb 33fauM Ha [0Ka3aTe/IbCTBO, ONUPAsACb Ha M3YyUeHHble CBOMCTBA (uryp u
OTHOLLUEHWUIA MeXAy HUMWU N MPUMEHSAN U3YUYeHHble METOAbI JOKA3aTe/bCTB;
* peLlaTb HECNOXHble 33fayn Ha MOCTPOEHMUe, MPUMEHSAS OCHOBHbIE anropuTMbl
MOCTPOEHMUS C NOMOLLbLIO LMPKYNA U NINHENKN;
* pewaTb NpoCTeiLlne NaaHUMeTpPUYeCcKne 3aaum B NPOCTPaHCTBE.
Vi3mepeHre reoMeTpuYecKnX BeSIMUMH
BbINYCKHWK HayunTCs:
*  UCNONb30BaTb CBOMCTBA W3MEPEHUA [/IWH, NMOWafen W YrnoB npu peLleHun
3afla4 Ha HaxoX[eHwe [A/IMHblI OTpe3Ka, [A/INHbl OKPYXHOCTW, [NUHbI AYyrn
OKPYXXHOCTW, FpaflyCHOM Mepbl Yrna;



* BblUMCNATL MNOWAAN TPeyrosibHUKOB, MPAMOYrO/IbHUKOB, MNapannenorpammos,
Tpanewmii, Kpyros v CeKTOpoB;
*  BblUNCNATb ANNHY OKPYXXHOCTU, ANMHY AYTU OKPYXHOCTU;
*  BblYNCNATb A4JINHBI SIMHENHbBIX 3/1EMEHTOB (UIYpP U MX YI/bl, UCNOMbL3Ys (HOpPMY/ibl
AJIVHBI OKPY>XHOCTU U A/IMHBI AYTUN OKPYXXHOCTHW, (OpMy bl NaoLagein uryp;
e pewaTb 3aj4ayM Ha [0Kas3aTeNbCTBO C WCMO/b30BaHMEM (POPMYN  A/IMHbI
OKPY>XHOCTU U A/INHbI BYTU OKPY>KHOCTK, POpMyN noLagein gpuryp;
* pewaTb NpPaKkTUYeCcKMe 3afauun, CBA3aHHble C HAaXO0XAEHMeM reoMeTpPUYECcKMX
Be/IMUNH  (MCNONb3YA NpPUM  HEOOXOAUMOCTM  CMPaBOYHUKU W TeXHUYECKue
CpeacTBa).
KoopanHaThl
BbINYCKHWK HayunTCA:
*  BblYNCNATH ANNHY OTPe3Ka Mo KOOpAMHaTaM ero KOHLIOB; BblYMCNATb KOOPAMHATbI
CepeanHbl 0TPe3Ka;
* MCMONMb30BaTb KOOPAWHATHBbIA METOL4 ANA  W3YyYeHWs CBOWCTB MNPSMbIX W
OKPY>KHOCTE.

CogepxxaHune Kypca.

«MpaKTNKOo-0pneHTUpPOBaHHbIe 3agaHus» OTpaboTka 3agay Ne 1-5 KM Ora.

TabnmyHoe 1 rpaduyeckoe npefcTaBieHne AaHHbIX, M1aH U CXeMa, U3BEYEHNE HYXKHOM
nHpopMaLnn. WM3mMeHUMBOCTL MpW M3MepeHMsAX. Pellarouine npasuna. 3aKOHOMEPHOCTU B
M3MEHUYMBbLIX BeNuMYMHax. BbluucneHns u  npeobpasoBaHue  BefMUMH.  ViccnegoBaHue
NpOCTENLWNX MaTeEMATUYECKUX MOAENENA.

«BbluncneHnsa n npeobpasoBaHmsi». OTpaboTka 3agay Ne 6 KM OI2.

[encTBua c HaTypasbHbIMU YMciamum

CnoxeHve ¥ BblYMTaHUE, KOMMOHEHTbI C/NOXEHUA W BblUMTaHWSA, CBA3b MEXAY HUMMU,
HaxoX[eHWe CyMMbl Y pa3HOCTU, U3MEHEHME CYMMbl U Pa3HOCTM MPY U3MEHEHUN KOMMOHEHTOB
C/TOXKEHUA N BbIYUTAHUA.

YMHOXeHVEe W [JefleHne, KOMMOHEHTbl YMHOXEHUS W [efleHUs, CBA3b MEXIY HUMU,
YMHOXEHVE W CNOXeHWe B CTONOWK, [eNeHue Yronkom, npoBepka pesynbTata C MOMOLLbHO
MPUKULKM 1 06paTHOTrO AelCTBUSA.

Uucnosble Bblpa>keHUA

UncnoBoe BbIpaXXeHWe 1 ero 3HauyeHne, NopsLOK BbINOSHEHNUSA AeACTBUIA.

[Apobun. O6bIKHOBEHHbIE APO6K

[ons, 4actb, Apo6HOe umcno, Apobb. [po6HOe 4MCNO KakK pesynbTaT AefeHus.
MpaBu/ibHbIE U HEMpaBWbHbIe Apobu, cmellaHHas 4pobb (CMeLaHHOoe YnCno).

3anucb HaTypasbHOro Yncna B BuAe Apobu C 3afaHHbIM 3HaMeHaTenem, npeobpasoBaHue
CMeLUaHHOW Apobun B HenpaBW/bHYO Apo6b M HA060POT.

MpuBegeHne apobeit K 0bLieMy 3HameHaTeNtn. CpaBHEHUE 0O6bIKHOBEHHbIX APO6GEN.

CnoxeHve W  BblYMTAHWE OObIKHOBEHHbIX  ApO6el. YMHOXeHVWe W AeneHue
06bIKHOBEHHbIX ApPO6eN.

ApudmeTunyeckme AeicTBUA CO CMeLLaHHbIMW APOBAMN.

ApugpmeTnyeckne LeNCTBUSA C APOOHBIMU YACIAMM.

Cnocobbl paunoHanm3aLymy BbIYUCAEHUIA U UX MPUMEHEHME MPU BbINMOAHEHUN LeiiCTBUiA.

JecAaTunyHble gpobu

MpeobpasoBaHue [OECATUYHbIX ApobGei B O0ObIKHOBEHHble. CpaBHEHME [AECATUYHBIX
Apobeii. CnoXeHne W BblUWTaHWE [AECATUYHbIX Apo6eii. OKpyrneHve [eCATUYHbLIX Apo6ei.
YMHOXeHNE W AeneHne [OecsATUYHbIX Apobeli. [NpeobpasoBaHne 0O6bIKHOBEHHbLIX ApO6ei B
fecaTuyHble Apobu. KoHeuHble 1 6eCKOHEYHble AecATUYHble ApO6U.

Uucna. PauvoHancbHble yncna



MHOXeCTBO pauuoHanbHbIX 4yucen. CpaBHeEHMe pauuoHanbHbIX uucen. [elcTBus c
paumoHanbHbIMK Yncnamu. MpeacTasneHne paLnoHanbHOro Yynucna 4ecsTUYHOR 4po6bio.

[po6HO-paLnoHanbHble Bblpa>KeHus

Mpeobpa3oBaHe APOOHO-TMHENHbIX BbIPKEHWIA: CNOXEHWE, YMHOXEHWe, AeneHue.
Anrebpanyeckas apobb. CokpalleHue anrebpauuyeckux apobei. MpueegeHne anrebpanmyeckmx
Apobeit K obulemy 3HameHaTento. [leicTBMA € anrebpanyeckumy  Apobsmu:  CNO>KeHue,
BblUMTaHue, yMHOXKEHUWe, [eNieHne, BO3BeEeHNe B CTENEHb.

«[dencTBuTenbHble yncna». OTpaboTka 3agaq Ne 7 KM Or3.

PauvoHanbHble yucna

306paxkeHne yncen Ha YncnoBol (KoopauHaTHo) npamoid. CpaBHeHue uncen. Mogynb
ymcna, reomeTpuyeckas WHTeprpeTauus Moayns uucna. [eicTBUA € NONOXKUTENbHBIMA U
OTpuuaTe/ibHbIMK Ynicnamu. MHOXECTBO LiefibIX YMCEN.

KoopanHaTa TOouKu

OCHOBHbIEe NOHATMS, KOOPAMHATHBIA Nyd, paccTOosHWE MeXKay Toukamu. KoopanHaTbl
TOUKM.

WppaumoHanbHble yucna

MoHATME MppaLMOHaIbHOIO Yncna. Pacno3HaBaHUe MppaLMoHabHbIX YUCeN.

MHO>KeCTBO [eiiCTBUTENbHbIX YUCEN.

«MpeobpasoBaHMe anrebpanyecknx BblpakeHn». OTpaboTka 3agay Ne 8 KM OI'9

MppaumnoHanbHble yucna

[MoHATHE nppaunoHanbHOro yncna. PacnosHaBaHue nppaunoHanbHbIX vucen. Mpumepsl
[OKa3aTeNbCTB B anrebpe. [eiicTBMS C MppauMOHaNbHLIMU YMCNaMU: YMHO>KEHWe, [eNneHue,
BO3BefleHNe B CTENEHb.

MHO>KeCTBO [eiiCTBUTENbHbIX YUCEN.

«YpaBHeHUs U HepaBeHcTBa». OTpaboTka 3aga4 Ne 9 KM OIr3.

PaBeHCTBa

Yncnosoe paBeHCTBO. CBOICTBA UYNCMN0BbIX PaBEHCTB. PaBeHCTBO C NEPEMEHHOIA.

YpaBHeHUA

lMoHATME ypaBHEHWA W KOPHA YypaBHeHusa. [lpeAcTasneHWe O pPaBHOCUIBHOCTM
ypaBHeHuiA. O6nacTb onpegeneHns ypasHeHusa (06nacTb AONYCTUMbIX 3HAYEHWUIA NEPEMEHHON).

NnHeHoe ypaBHEHME 1 €r0 KOPHU

PewweHne NNHeHbIX ypaBHEHW. JIMHellHOe ypaBHeHWe c napameTpom. KonnyecTso
KOpPHel TMHEeAHOT 0 ypaBHeHNS. PeLleHne NMHeHbIX ypaBHEeHWiA ¢ napameTpoM.

KBagpaTHOe ypaBHEHME 1 €r0 KOPHA

KBafpaTHble ypaBHeHWs. HenonHble  KBagpaTHble  YpaBHeHWs.  JUCKPUMWHAHT
KBalpaTHOro ypaBHeHus. ®opMyfia KOpHeN KBafpaTHOro ypasHeHus. Teopema BueTa. Teopema,
obpaTHas Teopeme BreTa. PelleHne KBagpaTHbIX YpaBHEHUIA: UCMOMb30BaHMEe POPMY/bI Ans
HaXOX[EHUA KOpHeRN, rpadmyecknii MeTO[ pelleHns, pas3nodKeHne Ha MHOXKUTenu, nogbop
KOpHell C Mcnonb3oBaHneM Teopembl BueTa. KonmMuecTBO KOpHeW KBagpaTHOroO ypaBHeHUs B
3aBMCUMOCTM OT ero AUCKpUMMHaHTa. BbuksagpaTHble ypaBHEHUSA. YpaBHeHUs, CBOAVMblE K
NMHERHBbIM 1 KBagpaTHbIM. KBagpaTHble ypaBHeHUS C napaMeTPoM.

[ po6bHo-paymoHasbHble ypaBHeHUA

PelleHve NpocTenlunx Apo6HO-NTNHENHbIX YpaBHEHWIA. PeLueHre Apo6HO-palyoHa bHbIX
YPaBHEHUIA.

MeTo/bl peLleHuns ypaBHEHNIA: MeTOAbl PaBHOCU/bHbIX NPeobpa3oBaHunil, MeTOj 3aMeHbI
nepeMeHHoR, rpaduyeckunii MeTos. Vicnonb3oBaHne CBOMCTB (DYHKLMIA NPU peLLeHn ypaBHeHUIA.

MpocTeliwmne nppaunoHanbHble ypasHeHns suga f (x) =a, <Jf(X) =yjg(x) .

Yl
YpaBHeHus BUa X = a .YpaBHEHUs B LefbIX ymcnax.



«BepoAaTHOCTb cobbITUIA» OTpaboTka 3agay Ne 10 KM OI3.

CnyualiHble cobbITUS

Cnyu4aitHble OnNbITbl (3KCNEPUMEHTbI), 3N1eMeHTapHble Cy4vaiiHble co6bITUA (MCXOAbl).
BeposTHOCTM  3neMeHTapHbIX  COObITMIA.  COObITMA B C/yYalHbIX  3KCMEpUMEHTax W
6naronpuATCTBYIOLME 31eMEHTapHbIe COObITUA. BeposTHOCTU cnyyvaiiHbIX CO6bITUIA. OMbITbl C
PaBHOBO3MOXHbIMW 3/IEMEHTAPHBIMU COOLITUAMKU. Knaccuyeckne BePOATHOCTHbIE OMbITbl C
MCNONb30BaHNEM MOHET, KYOMKOB.

«PYHKLUMN N rpadukm». OTpaboTka 3aga4 Ne 11 KM Or3.

DYHKLNK

MoHATME PyHKLUK

[ekapToBbl  KOOpAMHATLI  Ha  MAOCKOCTM.  PopmupoBaHWME  MPEeACTaBNeHUA O
MeTanpeAMeTHOM MOHATUM «KOOPAMHaTbl». Cnocobbl 3afaHns (QYHKUUIA:  aHaIMTUYECKUiA,
rpauyeckunin, TabnnuHblin. Mpamk QyHKUMK. TpruMepbl QYHKUWA, NOAyyYaembiX B NpoLecce
MCCNefoBaHNA pas/INyHbIX peanbHbIX MNPOLLECCOB M pelleHns 3a4a4. 3HayeHre PYHKLUN B TOUKE.
CeoiictBa (OyHKUMIA: 06nacTb OnNpeaeneHns, MHOXECTBO 3HAYeHW, Hynu, MNPOMEXYTKMU
3HaKOMOCTOSAHCTBA, YE€THOCTb HEYETHOCTb, MPOMEXYTKM BO3pacTaHWsa U YybblBaHUA,
Hanbonbllee Y HaUMeHbLLee 3HaYeHus. ViccnegoBaHme yHKUUW MO ee rpaduky.

NnHeliHaa gyHKUNS

CsoilctBa M rpaMk JNUHEAHON  (PYHKUMW.  YTNI0BOW  KOIP(PULMEHT  NPSMONA.
PacnonoxeHve rpajuka MMHENHOW PYHKLUMN B 3aBUCMMOCTI OT €€ YrIoBOro KoapguumneHTta u
CBOOOAHOrO uneHa. HaxoXaeHue KO3a(h(MLNEHTOB IMHERHOW (DYHKLMK MO 3aflaHHbIM YCNI0BUAM:
NPOXO>XKAeHNe NPsSIMOI Yepe3 ABe TOYKW C 3aflaHHbIMK KOOpAWHaTamu, MPOXOXKAeHWe NpsiMoin
yepes faHHYH TOYKY W napannenbHON AaHHON NPSAMONA.

KeagpaTuuHasa yHKUMA

CeoiictBa M rpamk KeafpaTuyHOW QyHKUMKM (napabona). TocTpoeHne rpaduka
KBafpaTUYHON (DYHKLMM MO TOYKaM

ObpaTHaa nponopLunoHanbHOCTb

CsovicTBa PyHKUMM v =~y = -.'mnepbona.
: X X

«lMpaKTnyeckune pacyeTtbl Mo popmynam» OTpaboTka 3aga4 Ne 12 KM OIra

BblpaxeHne ¢ nepemMeHHON. 3HauyeHue BblpaXeHus. [0ACTaHOBKA BbipaXKeHW BMeCTO
nepemMeHHbIX.

Lienble Bblpa>KkeHns

CTeneHb C HaTypa/lbHbIM MoOKasaTeNneM W ee CBONCTBa. [1peobpa3oBaHUs BbIpaXKEHWUN,
COLepKaLmx CTENEHN C HATYpa/ibHbIM NOKa3aTesiem.

OfHouneH, MHoroyneH. [eicTBus C OAHOYNEHAMM W MHOroyseHamu (CNoXeHwe,
BblUMTaHUE, YMHOXeHWE). POopMy bl COKPALLEHHOTO YMHOXEHUS.

«Cunctembl HepaBeHCTB». OTpaboTka 3aga4 Ne 13 KM OI3.

CncTembl HepaBeHCTB

CucTeMbl HEpaBeHCTB C OLHOW MepeMeHHOW. PelleHMe CUCTEM HepaBeHCTB C OfHOWA
MepPeMeHHOW: JNUHENHbIX, KBafpaTHbIX. W300paXKeHWe pelleHns CUCTEMbl HEPaBEHCTB Ha
4MCNOBOIN NPAMON. 3anuCb PeLLIEeHUs CUCTEMbI HEPaBEHCTB.

«MocnegoBaTenbHOCTM M Nporpeccumn» OTpaboTka 3agad Ne 14 KM Or3. (1 vac).
MocnegoBaTeNbHOCTU M NPOrpeccmm
Uucnosas  nocnepoBaTenbHOCTb.  [pumMepbl  YWCNOBbLIX  MOCAEA0BATENIbHOCTENA.
BeckoHeuHble  nocnefoBaTenbHOCTU.  ApugMeTMYecKas NporpeccMs W ee  CBOWCTBA.
leomeTpuyeckas nporpeccus. dopmyna o6wero uyseHa ¥ CyMMbl N NEPBbIX YNEHOB
apugMeTUYECKOR 1 reoMeTPUYECKON NPOrpeccuii
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«[CeomeTpunyeckne urypsl. Yrnbl». OTpadoTka 3agad Ne 15 KM Or3.

BennuuHel

BennunHa yrna. N'pagycHasa mepa yrna.

TpeyronbHNK

CBolicTBa paBHOOePEHHOr0 TpeyronbHKa. BHeLWHWIA yron TpeyronbHuka. CymmMa yrnos
TpeyronbHUKa
«["eomeTpuyeckure urypbl. OKPYXHOCTb, KPYr U UX 3nemMeHTbl». OTpaboTka 3agay Ne 16
KM Or3.

LleHTpanbHbIN, BNUCAHHBIA Yrof; BeMYMHA BNUCAHHOIO yria. B3avMHoe pacnonoxeHvie
NPAMOA M OKPYXHOCTU. KacaTenbHas M Cekylias K OKPYXHOCTW. PaBeHCTBO KacaTeflbHblIX,
NPOBeAEHHbIX U3 OAHOM TOYKW. 3aMeuvaTeflbHble TOYKM TPeyrofbHMKa: TOUKM MNepeceyeHus
CepeAnHHBIX NeprneHanKynsapoB, buccekTpuc, meamaH. OKpPY>KHOCTb, BNUCaHHas B TPEYTO/IbHUK.
OKpY>XHOCTb, OMMCaHHaA 0KO/0 TPeyronbHUKa.

«Mnowagb MHOroyronbHuKa». OtpaboTka 3agay Ne 17 KM OIra

M3mepeHuns 1 BblYUCIEHNSA

Mnowaan. ®opmynbl NNOWAAN TPEYronbHUKa, napasnsienorpaMmMa v ero YacTHbIX BUAOB,
Tpaneuun, gopmyna epoHa, opmMyna MNOWAAMU BbIMYKNOr0 YETbIPEXYro/ibHUKa, (OPMY/ibl
LNMMHBI OKPY>XHOCTU M MOLWAAN Kpyra

«13mepeHnsa 1 BbluncneHus». OtpaboTka 3agay Ne 18 KM Or3.

MN3mepeHnsa 1 BblUUCIEHUSA

Mnowaan. ®opmMynbl NaoLaan TPeyronbHUKa, napanienorpaMma 1 ero YacTHbIX BUAOB,
Tpaneuuun, dopmyna naowaan BbiMyKNoro YeTblpexyrobHKa, POopMy/ibl ANNHbI OKPYXXHOCTA U
naowaau kpyra. rnowanb npaBuILHON0 MHOMOYro/ibHNKa.

Teopema [Mucgaropa.  TPUrOHOMETPUYECKME  COOTHOLUEHWUS B MPAMOYIO/IbHOM
TPeyronbHWKe. TPUrOHOMETPUYECKME PYHKLUN YI/a.

«TeopeTnyeckne acrnekTbl». OTpaboTka 3aga4 Ne 19 KM OI 3.
TeopeTnyecKkune acneKkTbl, TEOPEMbI, aKCUOMbI, OnpeseneHns, PopMy/ibl, IEMMbI.

«3ajaHns NOBbILLEHHOI0 YPOBHSA CNOXXHOCTU». OTpaboTka 3agay Ne 20-25 KM Ol 3.
MpeobpasoBaHUs anrebpanyecknx BbIpaKeHUn. ApudMeTnyeckas U reomeTpuyeckas
nporpeccun. ViccnegoBaHne (PYHKLMM U MOCTPOeHWe rpaguka. KycouyHo-3afaHHble
(byHKUMK, TMocTpoeHne rpamkoB C Mogynem. 3afayM Ha [BUXKEHMe. 3afjauMm Ha CMecw,
cnnasbl. 3afjauM Ha COBMECTHYK paboTy. 3afaHus C napameTpoM: uccrefoBaHue rpamkos
(DYHKLMIA, peLleHne ypaBHeHWUA 1 HEPaBEHCTB C napaMeTpoM. "eoMeTpuyecKne 3agaun.

KaneHgapHo-TeMaTn4eCcKoe NiaHMpoBaHMe.

Tema 3aHATUSA Kon-Bo JaTta nposegeHnA

yacoB MnaH. dakT.
Bbluncnenuns n npeobpaszosBaHus 1 06.09
BbluncneHuns n npeobpazoBaHmns 1 13.09
[eincTBuTENbHbIE YnCna 1 20.09
[eicTBnTenbHbIE Yncna 1 27.09
Mpeobpa3oBaHnsa anrebpanyecknx BbIpaXKeHW 1 04.10
Mpeobpa3oBaHusa anrebpanyeckmnx BblpaXKeHWUi 1 11.10
YpaBHeHUs 1 HepaBeHCTBa 1 18.10
YpaBHeHNs N HepaBeHCTBa 1 25.10
PYyHKUMM Y TpaduKm 1 08.11
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28

29
30
31
32

PYyHKUMM Y TpaduKm 1 1511
UYncnosble 1 6YKBEHHbIE BblpaXXeHUs 1 22.11
Yncnosble 1 6YKBEHHbIE BblpaXXeHUs 1 29.11
MpakTn4yeckune pacyeTbl N0 Gopmynam 1 06.12
[MpaKTUKO-0pUeHTUPOBaHHbIe 3a4aHuA 1 13.12
[MpaKTUKO-0PUEHTMPOBAHHbIE 3aA4aHNA 1 20.12
[MpaKTUKO-0PUEHTMPOBAHHbIE 3aA4aHNA 1 27.12
CeomeTpuyeckune urypbl. Yribl 1 17.01
reomeTpunyeckume purypbl. OKpY>KHOCTb 1 24.01
Mnowaab MHOroyronbHuKa 1 31.01
i3mepeHna 1 BblYMCNEHUA 1 07.02
TeopeTnyeckune acnekTbl 1 14.02
CucTtembl HepaBeHCTB 1 21.02
MMocnefoBaTelbHOCTU U MpOrpeccumn 1 28.02
BeposTHOCTL CO6bLITUIA 1 05.03
3afjaHunA NOBbILWEHHOIO YPOBHSA C/I0XHOCTU

YpaBHeHWs, HepaBeHCTBA, CUCTEMbI. 1 14.03
TeKcToBble 3a4a4n. 1 21.03
TeKcToBble 3a4a4n. 1 04.04
WccnefoBaHue lyHKLMM M NOCTPOeHMe rpaguka. 3afaHus ¢ 1 11.04
napameTpomMm.

["feomeTpunyeckne 3agaun Ha BblUMCNEHNE 1 18.04
["feomeTpuyeckne 3agaun Ha foKa3aTeNlbCTBO 1 25.04
"eomeTpuyecKue 3afaun MOBbLILLEHHON CMOXHOCTM 1 16.05
Toroeas KOHTpO/ibHasA paboTa 1 23.05

WToro yacos 32

Cnuvcok nuTepaTtypsbl.

1 Martematuka. OCHOBHOW rOCyAapCTBEHHbIA 3K3aMeH. [0TOBMMCS K WTOrOBOM
atTectaymm: (yyebHoe nocobue) A.B.CemeHoB, A.C. TpenanuH, .B. AuweHko, TN.U. 3axapos,
W.P.Bbicoukuii, JI.A. TutoBa; nog pea. W.B. AweHko.- MockBa : 3gatenscTtBo «MHTeNneKT-
LleHTp», 2021 r., 296 c.

2. KouarnH, KouvarmHa OI'3-2020. MaTematnka. COOpHMK 3agaHuin. 750 3agaHuin c
oTBeTamn" M3gatenbcTeo: SKcmo-Ipecc,2019, 240 cTp.

3. 0I'3-2020. MatemaTuKa: TUNOBble 3K3aMeHaLUMOHHbIE BapuaHTbl. 36 BapnaHToB. W.B.
AweHKo Mocksa : N3paTtenscTBo «HaymoHanbHoe ob6pasoBaHme», 2020 r., 224c.

Cr1COK 3M1EKTPOHHbIX PECYPCOB:

http://fipi.ru/ nopTan nHMHOPMaLMOHHON NOALEPXXKN MOHUTOPUHIa KayecTBa 06pa3oBaHus, 34echb
MOXHO HainT ®efaepasnbHblil 6aHK TECTOBbIX 3aaHNi

https://oge.sdamgia.ru O6pa3oBaTefibHbIV NOpTan AN NOATOTOBKM K 3K3aMeHa

http://uztest.ru/ CaiiT opraHusoBaH B BWAE BUPTYa/IbHOTO KabWHeTa yuuTens, B KOTOPOM
pasMeLleHbl MHMOPMAaLMOHHbIE pecypcbl WM WHTEPaKTUMBHble CEPBUCHI AN MOArOTOBKM U
NPOBeAeHNS 3aHATUI N0 MaTeEMaTUKE.


http://fipi.ru/
https://oge.sdamgia.ru/
http://uztest.ru/

https://vagubov.ru/oge 310 orpomHas 6asa BapuaHToB EID, Or3(r'MA), onumnuag,
BCTYNUTENbHbIX 3K3aMEeHOB U ApYruxX 3afaHuii N0 MaTeMaTMKe C TaKUMKU BO3MOXKHOCTAMM, Kak
NMPOCMOTP OTBETOB, peLleHnin 1 Bugeopaszdbopos. SlapuH A.A. O3 (TMA) no matemaTuke.

http://www, edu. rv LieHTpanbHbll  0b6pa3oBaTefibHbI  NopTan, COAEPXKUT HOPMaTMBHbIE
[LOKYMeHTbI MUHUCTepCTBa, CTaH4apTbl, MHHOPMALUIO O MPOBeAeHME 3KCMNepUMeHTa, Cepsep
NH(OPMAaLMOHHON NoAaepXKu EANHOro rocyaapcTBeHHONO 3K3aMeHa.

http://www,fipi.rm noptan nHpopmaLMOHHOM NOAAEPKKM MOHUTOPMHIa KayecTBa 06pa3oBaHus,
3[1eCb MOXXHO HaiTn ®PefepasibHbliA 6aHK TECTOBbIX 3aaHui

http://www,matheia. rm OTKpbITbIn 6aHK 3aAaHWn N0 MaTeMaTUKe

COIrMACOBAHO COINMACOBAHO

MpoTtokon o1 26.08.2021 r. Ne 1

3acegaHns MO yuunTeneil ecTeCTBEHHOHaYYHbIX 3amecTuTenb gupektopa no YBP
ANCUMNINH 26.08.2021 .

_3.M.AKynoBa


https://vagubov.ru/oge
http://www
http://www
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