MNHOBPHAYKN POCCUK
®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJTbHOE YYPEXKAEHUE
BbICLLEMO O5PA3OBAHUA

«BOPOHEXCKWUM rOCYHAPCTB%HHbIW YHUBEPCUTET»
BOPUCOITIEBCKUN ©OUTTUAN
(BP o0y BO «Bl'Y»)

METOOWYECKUE MATEPWATIbI NO YYEEHOW OUCLUMUNIIVHE
MeToauka o6y4yeHuss matemaTumke



MeToaunyeckue YKa3aHua gnsa o6yqarou.|wxc;| no OCBOEHUIO ANCLUUNNJNIUHDI

rlpVICTyI'Iaﬂ K U3y4eHUo y‘-le6HOIZ AncunnimnHbl, u,enecoo6pa3Ho O3HAaKOMUTbLCA C y‘-le6HOIZ I'IpOFpaMMOIZ

ONCUMNINHBI, 3NTEKTPOHHBIA BapMaHT KOTOPON pa3meLlléH Ha cante BO BIY.
970 NO3BONUT OBy4YaOLMMCS NONYYNUTb YEeTKOE NpeacTaBfieHne o:

OCHOBHbIMKM (hbopMamMn  ayaAUTOPHbIX 3aHATUIA MO AUCUMMNIMHE SIBASIOTCA NEKUUM M NpakTuyeckme

nepevyHe n cogepxaHmm KOMMETEHLMI, Ha (bOpMI/IpOBaHI/Ie KOTOPbIX HarnpasJieHa gUCUUniinHa,

OCHOBHBbIX Lendax n 3agadax gucuunniinHbl;

nnaHupyemblx pesynbTatax, NPeACTaBeHHbIX B BUAE 3HAHWIA, YMEHWIA U HaBbIKOB, KOTOpble

AOMKHbI BbITb COPMMPOBaHbI B NPOLIECCE U3YYEHWUSI AUCLMMNIVHDI;

Konn4yecTtBe 4acoB, nNpenyCMOTPEHHbIX y‘-le6HbIM nnaHoOM Ha usydyeHue OUCUUNINHLI, cbopmy

NPOMEXYTOYHOM aTTecTauuu;

KONnMyecTBe YacoB, OTBEAEHHbIX HAa ayAMTOPHbIE 3aHATUSA U Ha CaMOCTOSATENbHY paboTy;
dopMax ayauTOPHbIX 3aHSATUIA N CaMOCTOATENbHOM paboThl;

CTPYKTYpe OMCUUNIUHLI, OCHOBHbIX pasgenax u Temax;

CcUCTEME OLEeHMBaAHUSA Y4eOHbIX AOCTUXEHWN;

y4eBbHO-MeTOANYECKOM N MHOPMALMOHHOM obecneyeHnm QUCLUMIUHDI.

3aHATUA, NoceLlleHne KOTopbIX obs13aTenbHO Ans CTYAEHTOB.

MeToaunyeckue MaTepuanbl ons 06y-|a|ou.w|xc9| Mo OCBOEHUIKO TeopeTUu4eCKNX BOonNpocoB

AUCLUUMJINHBI
Ne
nin Tema n PaccmaTpuBaeMble BONpOCHI
1 | MNpeomet meToauku | CopepxaHve, Lenu, 3agadn MeToOUKM NpenogaBaHns MaTeMaTuKu.
npenogasaHus Ee nctopusi pasButnsi 1 COBpEMEHHOE COCTOSIHME.
MaTeMaTuku
2 | Uenn obyyeHus | Llenn  obydeHunsa  maTematvke B WwKone  (passBuBaioLime,
MaTtemaTuke B LUKOMe BOCnMTaTeNbHble, Oby4vaiwowme). 3HayeHne LWKOMbHOro  Kypca

MaTemaTukm B obwem obpaszoBaHun. DoOpMUPOBaAHUE HAy4HOro

MMPOBO33PEHUSA, BOCMUTAHME Y4YallMXCA B MNpPOLECCE WU3y4eHUs
MaTemaTUuKu.

3 | MpuHumunel gupaktvkn B | PasnnyHble knaccuduvkauum AnaakTuydecknx npuHumnoB. OCHOBHbIE
00yyeHun matemaTuke NpuvHUMNbl 06y4YeHNss MaTeMaTuke.

4 | CogepxaHue LWKOMbHOro | AHanu3 LWKOMbHLIX MporpaMm Mo maTematuke V-XI  knaccos.
Kypca MaTtemMaTuku Mpobnemsl npeemMcTBEHHOCTH B 06y4eHnm MaremaTuke.

BHyTpunpegmeTHble N MeXnpegMeTHbIE CBA3M.

5 MeToapbl 06yyeHus | HabnwogeHne un  onbiT. CpaBHeHnue, aHamnorusi, 0606LeHune,

MaTemaTuke abcTparMpoBaHNe M KOHKPETU3aUMs, aHanvM3 U CUHTE3, MHAOYKUMA U
Jegykumss B 00yyeHMM  matemMaTuke.  PenpogyKkTuBHble U
NPOAYKTUBHbIE MEeTOAbl 0By4YEeHUs1 MaTeMaTUKE.

6 UcnonebsoeaHne WKT B | Llenn n 3agaun ncnonb3oBaHns MHHPOPMaLUOHHO-KOMMYHUKALMOHHbIX

06ydyeHUn maTemaTuke TexHonorun B obpasosaHun. KT B peanusaumm nHOpMaLMOHHbIX U
WMH(POPMALIMOHHO-AEATENBHOCTHBIX MoAdenen B obyyeHun. UKT B
aKTMBM3aLUKN NO3HABATENbHON OEATENBHOCTM yYalLnXCs.

7 | MaTtematu4yeckne OcobeHHOCTM MaTemaTtumyecknx noHaTun. O6bem u cogepxaHue
NOHATUA, MPESIOXKEeHUS, | NOHATUS. Buabi onpegeneHun NOHATUI. OcobeHHoCcTH
JokasaTenbCcTBa B | OPMMPOBAHMA MOHATMIA Ha pPa3nMuHbiXx 3Tanax obyyeHus.
LUKONbHOM 0byuyeHun. | OcobeHHOCTN MaTeMaTUYECKOro A3blka. MaTtemaTtnyeckasi CUMBOSMKA.
A3bIK " CUMBOIVKA
MaTeMaTuUKM B LLUKOJTbHOM
0obpasoBaHum.

8 | 3apaum B 06yyeHumn | Ponb 3agady B obOyyeHun matemaTtuke. OByyeHue npuvémam noucka
MaTemaTuke peweHus 3agad. ObyyeHne MaTemMaTumke Yepes 3agaqun.

9 | AnroputmMmdeckass nuHusa | OByyYeHMe NOCTPOEHMIO anropUTMOB A1 Pa3fnYHbIX KNaccoB 3afau.
B LLUKOJTbHOM Kypce
MaTeMaTuKn

10 | dopma opraHusaumm | Cneundumka ypoka MaTtemaTuku, ero CTPYKTypa, TuMbl YPOKOB.
06y4yeHusa maTtemaTuke OcHoBHble TpeboBaHWs K YPOKY MaTEMaTUKN.

11 | AnddepeHumpoBaHHoe MeTtoguka 06yyeHMs MaTeMatukM Ha  nNpoduNbLHOM  YpPOBHE.




usyyeHune Kypca | MNMpeaonpoduneHas nogrotoska. VHAmBMAyanbHble OCOBEHHOCTM U
MaTeMaTuKu CNOCOBHOCTM LUKONBHUKOB B KOHTEKCTE M3YYEHMS Kypca MaTemMaTuKu.

12 | Jlornyeckoe cTpoeHue | PasnnyHble BO3MOXHbIE MOAXOAbl K MOCTPOEHMIO LUKOSMbHOrO Kypca
LLIKOSTbHOrO Kypca | reomMeTpum.
reomeTpun

13 | OnemeHTbl reomeTpum B | Llenu, cogepxaHue, meToguka nsydeHusi reometpum B V-VI knaccax.
V-VI knaccax

14 | Ypok MaTtematvkm kak | OCHOBHbIE XapaKTEPUCTMKU MOHSATUSA «ypOK». TWMOMOMMS YPOKOB.
OCHOBHas cdopma | CTpyKTypa ypOKOB pas3nuyHbix TUNoB. OCHOBHble TpeboOBaHUA K YPOKY
opraHusaummu y4yebHOro | MaTemaTtumku.
npouecca

15 | TexHonorus OTanbl POPMUPOBAHUSA MOHATUS, UX XapaKTepUCTUKA. YNpaxHeHus
dopmmupoBaHus npu  QOPMUPOBAHUN  MATEMATMYECKMX  MOHATUA.  TUNU4HbIE
MaTEMaTUYECKUX NMOHATUM | MEeToAMYECKME OWNBKN NMPU U3yHEeHUU NOHATUN.

16 | TexHonorus Mcuxonoro-negaroruyeckme TpeboBaHus K TexXHornorum
dopmMmpoBaHus opMUPOBaAHMSA MaTEMATUYECKMX YMEHUN. 3ITanbl POPMUPOBAHMUS
MaTeMaTUYECKUX YMEHUA | YMEHUS,, WX XapakTepucTuka. YnpaxHeHus npu opMnpoBaHmm

MaTeMaTU4eckux YMeHWn. TunuyHble MeToamyeckme owunbkn npu
G opMNPOBAHNN YMEHWIA.

17 | TexHonorus n3yyeHust | Atanbl M3ydeHUs] TEOPEMbl, UX XapaKTepUCTUKa. YNPaXHEeHWs Mpu
Teopem opraHusaumMm Un3yvyeHust Teopem. TunuMyHble MeToAMYecKMe OLUINOKM

npu U3y4eHUn TeopemM.

18 | MNopgroToBka n | KoHCnekT ypoka MaTemaTuvku U metoamyeckme TpeboBaHMS K HeMy.
nposefeHne ypoka o | AHanu3 KOHCMEKTOB YPOKOB. TEXHOMNOrmsi COCTaBNEHWs KOHCMeKTa
MaTemaTuke ypoka. PaspaboTka KoHCnekta ypoka no MmartemaTtuke. 3Tanbl

NOAroTOBKM K YPOKY. [MpoBegeHne pparMeHToB YPOKOB MaTEMaTUKM.

19 | AHanu3 ypoka Twvnbl  BUAbI aHanu3a ypoka. KombmHMpoBaHHas cxema aHanusa ypoka.

Cxema camoaHanusa ypoka. AHanuns oTKpbITOro ypoka.

20 | ®opmbl, cnocobbl n | KoHTponb 3HaHun, ero uenn n dyHkumn. Buabl, dopmbl 1 cpeacrtsa
cpeactBa  KoHTpons  u | kKoHTpons. OueHka m otmeTka. Cnocolbl oueHuBaHus. Owmnbkm u
OLEHKN 3HaHMM 1 ymeHun | HegouéTtbl. [logroToBka, npoBedeHVe W MNpoOBepka pe3ynbTaToB
yyaLumxcs KOHTpOmnbHOM paboThl.

21 | CamoctodATenbHasa pabota | Bugbl camocTtositensHon paboTtbl ydawmxcsa Ha ypoke. OpraHu3aums
y4yallmxcs Ha ypoke CcaMoCTosATENbHOM paboThl yyalumnxcs.

22 | Cuctema TEecToB no | ®yHkumn Tecta. [loCTOMHCTBA WM HeOOCTaTkKMn TECTOBOW NPOBEPKM
MaTemaTuke 3HaHWA U yMeHun ydawmxcs. Buabl TectoB. TpeboBaHus K TecTam.

ANropntMm coctaBneHns TeCToB, ero NpUMMeEHeHue.

23 | Ncnonb3oBaHue MpumMeHeHMe KOMMbIOTEPHBLIX Mpe3eHTauuin B obyvyeHun maTteMaTuke.
MYNbTUMEANAHbIX Vicnonb3oBaHve MHTEPaKTMBHOW AOCKN Ha ypoKax MaTteMaTuku.
TEXHOMOrMA Ha  ypokax
MaTemMaTuKu

24 | HectaHgapTHble ypoku | Buabl HecTaHOapTHbIX  YPOKOB. PaspaboTtka  ¢pparmeHTOB
MaTemMaTuku HeCcTaHOapTHbIX YPOKOB MaTemMaTtuKu.

25 | BHeypouyHaa pabota no | dopmbl BHeypouHon paboTbl. BHeknaccHas pabota no maTemaTuke:
mMaTemaTtumke uenu, cogepxaHue, Bugbl. POpMbl BHEKNaccHouW paboTbl no

mMaTematuke. MaTtemaTnyeckme Kpyxku, Bedepa, akynbTaTuBbl,
Hegensa  martemaTuku. PagpaboTka  KOHCMeKTa  BHEKMNaCcCHOro
MeponpusaTus. NposeaeHne parMeHTOB BHEKMACCHBIX MepOnpuaTUiA
no marematuke. POpMbl BHELIKOMNbHOW paboTbl MO MaTemaTuke.
$opmbl NpoBegeHMS 3a04HON paboThl.

26 | N3yyeHne yncnosbix | Yucna. HatypanbeHble uncna v genictenst Hag HUMNU. OBbIKHOBEHHBIE U
CWCTEM B LLUKOJIbBHOM Kypce | AecaTudHble gpobu. [lonoxuTtenbHble W oTpuuaTernbHble 4ucna.
MaTemMaTuKu Oencteus Hag HUMKU. PaumoHanbHble ynucna. JencteutensHble yicna.

KomnnekcHble ynucna.

27 | Matematuyeckne Matematnyeckne  BblpaxeHus.  ToxpgectBa.  ToXAeCTBEHHble
BblpaXkeHus n | npeobpasoBaHMa W forMyeckne cnepoBaHus. MeToanka WU3yyYeHus
TOXAECTBEHHbIE pasnuyHbIX BUAOB TOXAECTBEHHbIX MPeobpa3oBaHu.
npeobpasoBaHns

28 | YpaBHeHus n | PasnnyHble Tunbl ypaBHEHUMW W HEPaBEHCTB B LUKOMbHOM Kypce
HepaBeHCTBa B LUKOMbHOM | MaTeMaTtukn. Cnocobbl NX pelleHns Ha pasnnyHbiX dTanax obyyeHus.
Kypce MaTtemMaTuKku PelweHne 3agay mMeTogoM COCTaBIIEHWS YpPaBHEHWA U HEPABEHCTB.

CncTeMbl ypaBHEHMI B LUKONIBHOM Kypce MaTteMaTuKu.
29 | VilsyyeHne  cyHkumi B | PasnuyHble  TPakTOBKM  MOHATUSA  dyHKUMU.  PyHKUMOHaMbHas




LLIKOSNIbHOM Kypce | nponegestuka B V-VI knaccax. N3yyeHne anemMeHTapHbIX OYHKLUN:
MaTeMaTuKn NVHEenHon, KBagpaTU4HON, CTENeHHOoN, rnokasaTesibHON,
norapudmMmMyeckon 1  TPUTOHOMETPUYECKUX (PyHKUMK. Yucnosble
nocrnegoBaTenbHOCTU U MPOrPeccHm B LUKOSIbHOM Kypca MaTeMaTuKu.

30 | MNapannenbHOCTb n | BsanmHoe pacnonoxeHue npsMbIX Ha MNnockocTu. [MapannensHocTb
NnepneHavKynspHOCTb  Ha | MPAMbIX Ha MOCKOCTU. AKcuoma napannensHocTu. [lpuaHaku u
NIOCKOCTU CBOWCTBa NapannenbHbiX MpsAMbiX. epneHauKynsipHOCTb NpPSAMbIX.

[MepneHanKynsp 1 HaKIoHHas!.

31 | l'eomeTpuyeckne urypbl | TpeyronbHUKK, 4YeTbIPEXYronbHUKN. MHoroyronsHukn. [lpaBunbHble
B MMaHMMETPUM U  UX | MHOTOYronbHUKN. OKPY>KHOCTb U KPYT.

CBOWCTBA

32 | MNMpousBogHas u uHTerpan | MNoHATME npegena u HenpepbiBHOCTUM yHKumK. [lpousBogHas u
B LUKONbHOM Kypce | nHterpan. [lpousBogHas u eé npunoxeHus. [lepBoobpasHaa w
MaTtemaTuKu uHterpan. [lpocTtenwme  guddepeHumanbHble  YpaBHEHUS B

LLIKOJTIbHOM KypCe MaTeMaTUKW.

33 | l'eomeTtpuyeckne curypbl | MHororpaHHuku. Bugsl MHOrorpaHHuKoB. Tena BpalleHusi. PassepTku.
B CTEpeoMeTpun u ux
CBOMNCTBA

34 | FeomeTpuyeckune OnemeHTapHble reomeTpuyeckue noctpoenusi. OcobeHHoCTn U
NOCTPOEHNS B | MeTOAbl  peweHuss 3ajad  Ha  noctpoeHune.  MN3obpaxeHus
nnaHumMeTpum 1 | MHororpaHHukoB. Ce4yeHnsa MHOrorpaHH1koB. MeTop, crnefos.
CTEepeoMeTpun

35 B3avMHoe pacnonoxeHue npsiMmbix B NpocTpaHcTBe. NapannensHoCcTb
MapannenbHoOCTb n 9
NepeHANKYNAPHOCT: B npsMbIX B I_InpOCTpaHCTBe. MpuaHakn wn CBOMCIIIBa napannenbHbIX
NPOCTpaHCTBE NpsIMbIX. €pNeHanKYNApHOCTb  NPSAMbIX. epneHgukynap  wu

HaKMNOHHas.

36 | NeomeTpuyeckne M3yyeHne pasnuyHbiX BUOOB CUMMETPUI, napannensHoro nepeHoca,
npeobpasoBaHus (Ha | noBopoTta. PaBeHCcTBO churyp.
NIO0CKOCTH " B
NPOCTPaHCTBE)

37 | FeomeTpuyeckne BekTopbl | MeToamka m3yyYeHUs AeKapTOBbIX KOOpPAMHAT B Kypce MaTeMaTuku
" KoopAauHaThI (Ha | cpegHen LLIKOITbI. OcHoBHblE dopmynebl. Ucnonb3oBaHune
NOCKOCTU " B | KOOpPOUHATHOrO MeToAa Npw peLleHnn 3agau.

NpOCTPaHCTBE) PasnuyHble nogxofpl K onpegeneHuio NoHATMSA BekTopa. M3yyeHue
NVHEeNHbIX onepauni Hag BekTopamu. CkansipHoe npou3BefdeHue
BEKTOPOB. Mcnonb3oBaHne BEKTOPHOro MeToAa NMpu peLleHnmn 3agad u
[0oKa3aTenbCTBe TEOPEM

38 | NeomeTpuyeckune M3yyeHne onNuH, yrmoBbIX BENWYUH, Oyr, nrowanen n obbemos
BEMWYMHbI

39 | OnemeHTbI Teopun | idyyeHne snemeHTOB Teopun BEPOSATHOCTEW W MaTemaTUyecKon
BEpOATHOCTEWN n | CTaTUCTUKN B nponegesTNY4ECKOM Kypce MaTeMaTUKN.
MaTemMaTn4eckomn Croxactuyeckas nMHUA B Kypce anrebpbl
CTaTUCTUKN B  CpefHen
LKone

40 | YrnybneHHoe  un3yyeHue | OcHOBHble aTanbl AndpdepeHumanmm poccuinckoro obpasosaHms
MatemMaTukm B cpeaHen
LKone. WcTopuueckuin
acnekT

41 | BO3MOXHOCTM HarnsagHaa reomeTtpusa. Kpykku no matematuke aOns Mnagwinx
yrnyoneHHoro  M3ydeHusl | LUKOJNIbHUKOB
MaTeMaTuKu B
nponegeBTUYECKOM Kypce
B 5 — 6 knaccax

42 | YrnybneHHoe  wn3yyeHue | Nporpamma. AHanu3 y4yeOHUKOB s YriyOneHHoro  u3ydeHust
Kypca anrebpbl B | (aBTopbl: KO.H. MakapbideB, A.I'. MopakoBu4), aHanu3 coaepkaHus
OCHOBHOW LLKOE TEopeTU4eckoro Matepuana y4ebHUKOB 1 cucTtemMbl 3agad. 3agavyHuk

M.J1. Manuuykoro

43 | YrnybneHHoe  usydeHue | Nporpamma, yuebHukm A.[l. AnekcaHgpoBa «[eomeTpus, 8 — 9» gns
Kypca reomeTpun B | YrnyGreHHOro n3y4yeHus reomeTpum
OCHOBHOW LLUKONE

44 | YrnybneHHoe  wmdyyenue | [NpodunbHoe obyyeHue. lMporpamma, yy4ebHuKM AN NpOUIbHBIX

MaTeMaTukm B CTapliux
Kiaccax

knaccos aBTopoB C.M. Hukonbckoro, KO.M. Konaruna, A.B. XKxyeHko




45 | DneKkTuBHbIE KypChl OcobeHHocTM nocTpoeHus. Mpumephbl 3NeKTUBHBLIX KYPCOB

46 | MNogroTtoBka y4awmxca Kk | AHanu3 matepuanos MA n EIM3. MeToavka noaroToBKU K MTOrOBOW
coadve TWMA n EI3 no | attectauum no matematuke
MaTemaTtuke

MeToguka (rpeyeckoe — nyTb) — pas3gen neaarornku, Uccnegyrowmunm 3akoHOMEPHOCTU

o0y4YyeHnss maTeMaTuKu Ha OnpeaerieHHOM YpOBHE €€ pa3BUTUSA B COOTBETCTBMM C LENSAMM
oby4eHus, nocTaBneHHbIMM obLecTBom. Bnepeble MeToamka MaTemMaTKM BO3HMKNA B Tpyaax
weenyapckoro negarora [lectanouun. (1746-1827 r.r.), onybnukoBaBwero B 1803 roay

paboTy «HarnsgHble y4eHus o ymcney.
Llenu oby4eHns maTeMaTuKe:

VcraB rumuaszuu 1804 r.

Yupesaenie I'mmuasiit nmbers ABoAKylo 1Bib:
1) OpurotoBjeHie Kb YHUBEPCHTETCKUMD HayKaMb KHO-
1IecTBa, KOTOpPOe 110 CKJIOHHOCTH Kb OHHMb, HJIL 110 3Ba-
HilD cBoeMy, TpedyoieMy AaJbHBHIINLDL T03HaHil, I0-
JKeJIaeTh YCOBEepIIeHCTBOBAThL celsi BTL Y HUBEPCUTETAX'b;
2) mpenojaBaHie HayKkb, XOTS HAYAJBHLXDB, HO NOJHEXD
BB pas3cysIeHil npejMeToBd y4eHis, ThMb, kou, He uMba
HaMmBpeHist mpoJoJskaTh OHBIE BDb Y HUBEPCHTETaX’h, I10-
REJATH 1pioGpberh cpbaeHis, HEOOXOMIMESA A 0/1aro-
BOCIHTAaHHArO 4esoBbKa

Llenu n3yuenna matemaruku no ®I'OC:

1) B nanpaBieHNN INYHOCTHOIO PA3BHTHA

> Pa3BHTHE JIOTHYECKOTO H KPHTHYECKOTO MBILIICHHSA, KYILTYphl
peuH, crnocoGHOCTH K YMCTBEHHOMY KCIIEPHMEHTY;

> (HOPMHPOBAHHE Y YUAUINXCH HHTEIICKTYaNbHOMN YECTHOCTH H
00BEKTHBHOCTH, CIOCOGHOCTH K NPEO/IONCHHIO MBICTHTEIbHBIX
CTEPEeOTHIIOR, BHITEKAIOUINX W3 OOBIICHHOTO ONLITA;

> BOCIIHTAHHE KAYECTB IHYHOCTH, 00ECNIEIHBAIOIINX COLHANBHYIO
MOGHIBHOCTB, CTIOCOGHOCTDL IPHHHMATEL CAMOCTOATENbHbBIE
pelueHns;

> (opMHpOBAHHE KAYECTE MBIICHHA, HEOOXOIMMBIX JUIA aNaNTalH!
B COBPEMEHHOM HH(OPMALMOHHOM 00LIECTRE;

> pPa3BHTHE HHTEpeca K MATEMATHYECKOMY TBOPUYECTBY H
MAaTeMaTHYeCKHX CrocoGHOCTElH;

0 MaTeMaTHKe KaK YHUBepPCaTbHOM
sI3bIKE HAYKH, CPECTBE MO/Ie/IMPOBAHUSI SIBJIEHUH U TIPOLIECCOB, 06 nesix
U MeTOJaX MaTeMaTHKU;

JIOTMYEeCKOTO MBIIIIEHUSI, IPOCTPAHCTBEHHOTO BOOOPAKEHHUSI,
a/ITOPUTMHUYECKOM Ky/IBTYPbl, KDUTUYHOCTH MBILIJIEHUS Ha YPOBHE,
HeoOX0ZUMOM st Oyzyiieit mpodecCcHOHaIBHOM JesTe/IBHOCTH, a TAKOKe
MOC/Ie Y IOIero 00y YeH st B BBICIIEH IIKOJIE;

’
HeOoOXOAMMBIMH B [IOBCEJHEBHOM YXU3HH, /1JIsl U3y Y€HHSI IIKOIBHBIX
eCTeCTBEHHOHAYYHbIX JUCLMIUIMH Ha Ga30BOM YPOBHE, [JIs1 [0y YeHHst
06pa30BaHMUsI B 00/1ACTSIX, He TPeOYIOLWUX YI/Ty6/IeHHOM MaTeMaTHYeCKOi
TIOATOTOBKU;

CpeaCTBaMH MaTEMAaTHUKHU KYJIbTYPbI IMYHOCTH, TOHUMAaHUA
3HAYMMOCTH MaTeMaTHKH JIJIsi HAyYHO-TEXHUYECKOT0 POrpecca,
OTHOLIEHVSI K MATEMATHKeE KaK K 4aCTH 001ie4e/10BeYeCKO Ky/IbTYPbI
4yepes 3HAKOMCTBO C UCTOPHEI Pa3BUTHSI MATEMATHUKH, SBOJIIOLIMEH
MaTeMaTH4YeCKUX ueu.

MpUHUMNbI AMOAKTUKN B OOYyYEHUM MaTeMaThKu
e MPUHUMM HAy4YHOCTY;

Ilemn o0yuyeHus MaTeMaTHKE

> O6pa3oBaTebHEIE
» PazBuBaromue
» BocnuTarenbHbie

Lenn u3yuenus matematnku no ®IrOC:

2) B me
> (OpMHPOBAHHE NPEACTARNCHAI O MaTEeMaTHKE KaK 4acTH o6mevenoseueckoil
KYJILTYPhI, 0 3HAYNMOCTH MATEMATHKH B PASBHTHH LMBRIH3ANN 0

P THOM ]

COBPEMEHHOTO O6INEeCTRA;
> Pa3BHTHE NPEACTABNCHMIT O MATEMATHKE Kak (JOPME ONMCAHNA N METOAE
TIO3HAHHA ACHCTBHTENLHOCTH, CO ¥y ana nproGperenna

NEPBOHAYANTBEHOTO ONBITA MATEMATHYECKOIO MOCITHPOBAHNA,
tdopmupoBanHe oGmmx HHTEINCKTYANLHOMN JICATeNBHOCTH,

XapPaKTEPHbIX JUIA MATEMATHKN H SBNAIOIIMXCA OCHOBOI NO3HABATENLHON
KYNLTYPbI, 3HAUHMOI 1A pa3NHYHBIX cdep UeoBeUeCKOll ACATENEHOCTH;

3) B NpeAMETHOM HANPABICHNN

B MaTeMaTH n HeoOXOAMMEIMH 1S
NPONOILKEHNSA 00yeHIA B CTapIIeii KOS HIN HHBIX 00MEeoGpaIOBATENBHBIX
YUPEKICHHAX, HIYUCHHA CMEKHBIX NHH, T B it
IHIHM,

> CO3NAHNE (PYHIAMEHTA JUIA MATEMATHYCCKOIO PasBHTHA, (GOPMIPOBAHNA
MEXaHH3MOB MBIIIJICHAA, XapaKTEePHBIX Ana MaTEeMaTHYECKOIl ACATENLHOCTH.

npeJCcTaBIeHHI 06 UesX U MeTOZIaX MaTeMaTHKH; O
MaTeMaTHKe KaK YHMBePCa/lbHOM SI3bIKe HayKM, CPe/JICTBe MO/ie TMPOBaHMsI
SIBJIEHUIA U TPOLLeCCOB;

SI3BIKOM MaTeMaTHKH B yCTHOM U MMUCbMeHHOM popme,
MareMaTH4eCKUMH 3HaHUSIMU U YMEHHSIMH, He0GXOIMMBIMH JIJIsI
M3y4YeHUS IKOTbHBIX €CTeCTBEHHOHAYYHbBIX IMCLUTUINH, MPOO/DKEHUS
06pa3oBaHMs M OCBOEHUS N30PAHHOM CIIelaIbHOCTH Ha COBPEMEHHOM
YPOBHE;

JIOTUYECKOTO MBIIIIeHHUS], aITOPUTMUAYECKOM KY/TBTYPBHI,
HPOCTPaHCTBEHHOTO BOOOPaXKeHHsI, MaTeMaTHIeCKOTO MBIILTeHHUS 1
MHTYUIIUH, TBOPYECKHX CIIOCOOHOCTEH, HeO0OXOMMMBIX JJISI TIPOJOJDKEHHUS
06pasoBaHUs U [/Is1 CAMOCTOSITe/IbHOM [IesITe/IbHOCTU B 06/1acTH
MaTeMaTHKH U ee TIPUIOXEeHU# B OyAyieli mpodeccroHaabHOM
NleATe/IbHOCTH;

Cpe/ICTBaMK MaTeMaTHKH Ky/IbTYPbl TUYHOCTH Yepes
3HAKOMCTBO C UCTOPHel Pa3BUTHA MaTeMaTHKH, 3BOJTIOLMei
MaTeMaTHU4eCKUX M,U,El‘/)l; TMIOHWMAaHHWS 3HAYMMOCTU MaTeMaTUKHU /151
Hay4HO-TeXHUYEeCKOro nporpecca.



npuHUMNn OOCTYNHOCTH,

npuHUMN HarnagHoCcTu;
npuHUUN Npo4YHOCTU 3HaHUI;

npuHuun guddepeHuymnaumm odyveHms.

Co,qep>KaHV|e LLIKOJNIbHOIo KypCa MmateMaTukm

apughpmemuxa,
anzeopa;

¢ynkyuu;
6€POAMHOCIb U CHIAMUCIUKA,
2eomempus.

JIO2UKA U MHOJCECMBa,
MamemamuKka 6 UCmopui4ecKom pazeumuu.

* yMCHHE BHJETh MaTeMAaTHYCCKYIO 3a/1ady B KOHTEKCTE POOIEMHOI CUTyaluK B
JIPYTHUX JJUCLUIUIMHAX, B OKPYXKaIOIIEH KU3HN;

* yMEHHE HAaXOIUTh B PA3JIMYHBIX HCTOUHHKAX UH(POPMALUIO, HEOOXOAUMYIO IS
PpelLICHHsT MaTeMaTHYEeCKHX MIPo0IeM, H PEACTABIATE e¢ B HOHATHON dopme;
TIPUHUMATh PEIICHUE B YCIIOBUAX HEIOJHOU U H36bITO‘IH()ﬁ, TOYHOI 1
BEPOSITHOCTHON HH(OPMAIIHH;

* yMEHHE MOHMMATh W HCTIOIB30BATh MATEMATHYECKHE CPEICTBA HATISAHOCTH
(rpacduKy, IUarpaMMBbl, TaOMIHIIBI, CXEMBI H JP.) A/ WUTIOCTPaIlHH,
MHTEPIIPETalliH, apryMEHTAINH;

* yMCHHE BBIIBUIATh THIIOTE3bI IPH PELICHUH y4eOHbIX 3a/1a4 ¥ IOHHMATh

HEOOXOUMOCTb UX HPOBEPKHU;

YMEHHE IPUMCHSTh HHIYKTHBHBIC U ICYKTHBHBIC CIIOCOOBI PACCYXKACHHIA,

BHUJCTH Pa3jIMYHbIC CTPATEINHU PCUICHUS 3aa4;

TIOHMMaHHE CYITHOCTH aJITOPUTMHYICCKUX ]'[pe;[l'l]/ICaH]/Iﬁ 1 YMEHHE ﬂeﬁCTBOBaTB

B COOTBETCTBHH C MPE/UIOKCHHBIM aarOPHTMOM;

YMEHHE CaMOCTOATENbHO CTABUTh IENH, BHIOMPATh U CO3[aBaTh aITOPUTMBI IS

penienns yaeOHbIX MaTeMaTHYECKHX Mpobiem;

YMEHHE ITaHUPOBATh U OCYILIECTBIISTH JEsTEIbHOCTD, HAIIPABJICHHYIO Ha

PpELIeHHe 3a/1a4 UCCIIE0BATENIbCKOTO XapaKTepa.

IMpeamernt Koamuecrso uacos na
Kaaccm MATEMATHYECKOTO | CTYNEHH OCHOBHOTO
IHKAQ obpasoBaHnuA
5-6 Maremaraka 350
Aarebpa 315
T'eonverpnn 210
Beero 875

NPUHLMN MHOMBMAYaANN3aLUM 0by4YeHuUs;

npuHUMN CMCTeMaTn4HOCTN N nocnenoBaTesibHOCTHU,

YMEHHE SICHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICIIH B YCTHOH 1
MHCbMEHHOM Pedn, IIOHUMATh CMBICI [OCTABICHHOM 3a/1a4H,
BBICTPANBATh APTYMCHTAIHIO, IPUBOAUTH IIPUMEPBI 1
KOHTPIIPHMEPHI;

KPUTHYHOCTH MBILICHHUS, yMEHHE PACIIO3HABATH JOTHYECKH
HEKOPPEKTHbIC BICKA3bIBAHMS, OTIIMYATh THIIOTE3Y OT (hakTa;
MpEJICTABICHNE O MATEMaTHUECKO Hayke Kak chepe
YeJIOBEYECKOIl IeATeIbHOCTH, 00 JTanax ee pa3BUTHS, O ee
3HAYUMOCTH JUISl PA3BUTHS LIUBHIIN3ALMN;

KpeaTHBHOCTH MBIIUICHHS, THUIINATHBA, HAXOXYNBOCTb,
AKTUBHOCTb IIPU PELICHIN MaTeMaTHYCCKUX 3a71ad;

YMEHHE KOHTPOIMPOBATH IIPOLECC U PE3YNbTaT ydeOHOM
MaTeMaTHYeCKOil ACSTEIbHOCTH;

CIOCOOHOCTD K YMOLMOHAIBHOMY BOCIIPHSTHIO MATEMAaTHICCKIX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKICHMIM.

1. VYmenue paborarb ¢ MATEMaTHYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, U3BJICUCHHE
HeoOXoMMOi HHpOpMALK).

2. Bnajenne 6a30BbIM MOHATHIHBIM alapaToOM:
. pasBuTHE ITpCI(CTaBHCHPIFI 0 YHuCJIe;

OBJIAACHUE CUMBOJIBHBIM S3BIKOM MAaTE€MAaTHKH;

* M3y4EHME IEMEHTAPHBIX (YHKLHOHAIBHBIX 3aBUCUMOCTEH;

* OCBOEHHE OCHOBHBIX (DAKTOB H METOJIOB ILIAHUMETPHH;

* 3HAKOMCTBO C HPOCTEHIIMMHU TIPOCTPAHCTBEHHBIMH TEJIAMU H MX CBOHCTBAMU;

* (opMHpOBaHHE MPECTABICHNI O CTATHCTHYECKHX 3aKOHOMEPHOCTSX B PEanbHOM MHpPE

1 0 Pa3IMYHbIX CIOCO0AX MX U3y4eHHs, 00 0COOCHHOCTSX BHIBOLOB U MPOTHO30B,
HOCSIIIMX BEPOSITHOCTHBII Xapakrep.
OsJiaZieHne NPAKTHYECKN 3HAYNMBbIMU MATEMATHYCCKUMU YMEHUSMH U HABBIKAMH, UX
NPUMEHEHHE K PENICHHIO MaTEeMAaTHYECKNX M HeMaTeMaTH4eCKHX 3a/1ad,
TpenoIaraomnee yMeHue:
* BBINOJIHSATB YCTHBIE, IIHCHMEHHbIC, HHCTPYMEHTA/IbHBIC BEIYUCICHHUS; IPOBOANTE
HECIIOKHBIE MPAKTHYECKHUE PACYETBI C UCIIOIb30BAHUEM IIPH HEOOXOXMMOCTH
CIPABOYHBIX MATEPHAJIOB, KAJIbKYIISTOPA, KOMIIBIOTEPA;

w

* BBITNIOJIHATH aﬂreranqecxue npeoﬁpasoxaﬂm palMOHAJIbHBIX Bprﬁ)l(eHldP‘I, TIPUMEHATH

UX I peiieHus y‘{eﬁHHX MaTeMaTHYCCKHUX 3a/a4 W 3a/1a4, BOSHUKAIOIIUX B CMEKHBIX
yueOHBIX MpeaMeTax.

* YucoBble HepaBeHCTBA U UX CBOiicTBa. [[loKa3aTeascTBO
HepaBeHCTB. ]

* HepaBeHcTBO ¢ 0fHOI epeMeHHO#. PaBHOCH/IBHOCTB
HepaBeHCTB. /IMHeliHbIe HEPaBEeHCTBA C OHOM ITepeMeH-HO.
KBagparHsie HepaBeHcTBa. [[I[puMepsI penreHus APOGHO-
pauuoHaIBHBIX HepaBeHCTB.] CHCTeMbl HepPaBEeHCTB ¢
OJIHOU IIepeMeHHOM.

* [HepaBeHcTBO ¢ AByMs nepemeHHbIMH. ['padpuueckasn
MHTepIpeTanys HepaBeHCTB ¥ CUCTeM HePaBeHCTB C
JBYMsI IepeMeHHbIMMU. |



° CDOpMY]'II/IpOBaTI) CBOMCTBA YU CTOBBIX HEpPaBeHCTB,
060C-HOBBIBATh HX, OIMMupasaACh Ha KOOPpAHWHATHYIO IIPAMYIO, U
AOKa-3bIBaTh anre6panqecxn; IIPpUMEHSATH CBOMCTBA
HEpPaBEHCTB B XO/i€ pellIeHN 3a4aY.

* PacnosnaBaTh TMHeIHbIe ¥ KBaJpaTHbIe HEPAaBEHCTBaA.
Pemiats TuHeliHbIe HepaBeHCTBa, CUCTEMbI TMHEeHbBIX
Hepa-BeHCTB. Pemrats KBajpaTHbIe HepaBeHCTBa.

[TpuBoANTH IPHIMeEPHI
HCIO/Ib30BaHMs OTHOIIEHHUH B TPaKTHKe.

3HaYeHHe MaTeMaTH4YeCKOH HayKHU JJIsl pelIeHHs 3a/1ad,
BO3HHKAOIUX B TEOPUU U TTPAKTUKE; IIUPOTY 1
OTPaHMYEHHOCTh IPMMEeHEeHHs MaTeMaTH4eCKHUX MeTOJ0B K
aHa/IM3y ¥ MCCIeIOBAaHUIO MPOLIeCCOB U IBIEHUH B IpUpoJe U
o6111ecTBe;

3Ha4YeHHe MPaKTUKU U BOITPOCOB, BO3HUKAIOLIMX B CAMOM
MareMaTHKe, 115t GOPMUPOBAHMUS U PA3BUTHS
MaTeMaTH4YecKoi HayKH;

WZIeV PaCUIMPeHUs YMCIOBBIX MHOXECTB KaK Crocoba
MOCTPOEHMSI HOBOT'O MaTeMaTH4YeCKOTo arrapara Jist
pelIeHus IPaKTUYeCKMX 33/1a4 ¥ BHYTPeHHHUX 3a/la4
MaTeMaTHKH;

3Ha4YeHHe UJeil, METOZIOB U Pe3Y/IbTAaTOB a/ireGphl 1
MaTeMaTH4YeCKOTO aHa/IM3a /I/Isl TOCTPOeHMsI Mofiesiei
peasbHBIX IIPOLECCOB U CUTYaIUH;

3HaYEeHNe MaTeMaTHYeCKOW HayKH [JIsl pelleHus 337124,
BO3HMKAIOIIUX B TEOPUU U TIPAKTUKE; LIMPOTY U B TO JKe BpeMst
OrpaHUYEHHOCTh IIPUMEHEHHsI MAaTEMATHYECKIX METOJOB K
AQHAJIM3Y U UCC/IeIOBAHUIO TPOLIECCOB U SIBIEHU B IIPUPOAE U
o01ecTse;

3HaYeHHe MPAKTUKU U BOITPOCOB, BO3HUKAIOLIMX B CAMOM
MaTeMaTHKe 7ist OPMUPOBAHMUS U PA3BUTHSI MATEMATHYECKOM
HaYKU; UCTOPHIO Pa3BUTHUSI IIOHSTHUSI YUCIIA, CO3AAHUS
MaTeMaTUYeCcKOro aHa/IN3a, BOSHUKHOBEHHUSI U Pa3BUTHS
reoMeTpuH;

YHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKY MaTeMaTHYEeCKUX
PacCy>XJeHni, UX IPUMEHHUMOCTH BO BCeX 06/1acTsIiX
Ye/I0BeYeCKOM JieATeTbHOCTH;

BEPOSITHOCTHBIN XapaKTep Pa3/TNnIHbIX IIPOLECCOB OKPYIKAIOILETO
MHpa.

BO3MOXXHOCTH reOMeTPHH /IJIsI OTIMCAHUSI CBOMCTB peasbHbIX
NpeJMeTOB U UX B3aUMHOTO PaCIOIOKeHMUS;

YHHBepPCaJIbHbIN XapaKTep 3aKOHOB JIOTUKHA MaTeMaTH4eCKHUX
PacCy>KAeHN, UX TPUMEHHUMOCTD B Pa3/THYHbBIX 00/1aCTSIX
ye/I0BeYeCKOM /1esiTeIbHOCTY;

pas/rure TpeGOBAHMIM, IPebSIB/ISIEMBIX K JOKa3aTe/IbCTBAM B
MaTeMaTHKe, eCTeCTBEeHHBIX, COLMAIbHO-3KOHOMUYECKUX U
ryMaHMTapHBIX HayKax, Ha IPaKTHUKe;

POJIb aKCMOMAaTUKH B MaTeMaTHKe; BO3MOYXXHOCTb IIOCTPOEHUS
MaTeMaTH4eCKUX TEOPUM Ha aKCMOMaTU4YeCKOU OCHOBE;
3HA4YeHVEe AKCMOMATHKH JJIsl IPYTUX 00/1aCTeil 3HAHUSL U /IS
MPaKTUKU;

BEPOSITHOCTHBIX XapaKTep Pa3/IM4YHbIX TPOLLEeCCOB U
3aKOHOMEPHOCTEeH OKPY)XaloLero Mupa.

MaTemaTunyeckme NOHATUS, npennoXxeHuna n gokasartesnbCrsa B LLUKOJIbHOM O6y‘-IeHVII/1

B TpamuumonHOM OOy4eHHHM TIOHSTHE
paccMaTrpuBaeTcs Kak ¢GopMa aOCTPaKkTHOTO
CYIICCTBEHHBIC
MPU3HAKU KJIACCA OIHOPOJHBIX MPEIMETOB

MBIIIJIICHUA, OoTpaaromias

WK OTACJIBHOTO IpeaAMETA.

Tak Ui MIOHATHSA «HapajuienorpaMmm»
comepxkaHue OygeT IPeACTaBIeHO, HalpuMep,
TakuMH  cBoiictBamu: 1)  TIpOTHBOMOJIOXHBIE
CTOpOHBI paBHbI; 2) IIPOTHBOMOJOKHBIC YIIIBI
paBubl; 3) JlMaroHamd B TOYKE II€PECEYCHHS
JIensATcs IOoIoJiaM U T.A.

O0beM NOHATHUS «apalIeNIorpaMm» IPEeICTaBIeH
MHOXKECTBOM TaKHX YETBIPEXYTOIBHUKOB, Kak: 1)
[Napamenorpammer; 2) PomOBr; 3)
[Mpsamoyroneuuky; 4) KBagparsr.



Tunsl onpeaeseHnn

Bep0ajbHble Hesep6aabHbie

SIBHbIE yepes poa u
BH/I0BbIC¢ OTINYHS HesiBuble

TN

AxkcuomMaTnyecKue
(onuchIBAOTCH
CHCTEMOI aKCHOM)

OnucarejbHbIE

Knaccuduxarus - CHCTEMaTHYECKOe
pacrnpenelieHHe HEKOTOPOrO MHOXKECTBa 110
KJaccaM,  BO3HUKAalOIlee B pe3ynbrare
HOCJIC/IOBATEILHOTO JICTICHUSL.

Hanpumep, knaccupukanuio TpeyroJbHUKOB
MOXXHO BBIIIOJHUTH IO JBYM OCHOBaHUSIM:
BETMYMHE OJHOTO yria (IpH YCIOBHH, YTO
OCTaJIbHBIE OCTPHIC) U PABEHCTBY ABYX CTOPOH.

AkcruoMa — MaTeMaTHYecKoe MpeIoKeHue,
KOTOpO€ TNpHHUMAaeTcss 0e3 JI0Ka3aTeNbCTB B
paMKax TaHHOM TEOpHH.

K akcmoMaM TIpEemBSBISAIOT  CIEAYIOIIHE

Tpe60BaHI/I$I: HCIIPOTHBOPCUUBOCTD, ITIOJIHOTA U
HC3aBUCHUMOCTbD.

TpaneuI/Iei«i Ha3bIBACTCs YE€THIPECXYTI'OJIBHUK Y KOTOPOTO ABE
CTOPOHBI MapaJJICJIbHBI, a IBE OCTAaJIbHbIC HE NapaJlJICIIbHbL.

[Inomane mnpocToit (GUrypel — 3TO MOJOXKHUTEJIbHAS
BEIMYMHA, YHCICHHOE 3HA4YeHHE KOTOpoil obnamaer
CBOMCTBaMHU:

1) PaBHble pUIYpBI KMEIOT PABHbIE IJIOIIAIH.

2) Ecnu ¢urypa pasbuBaeTcs Ha YAaCTH, SIBISFOIIHECS
MPOCTBIMU  (UI'ypaMH, B IUIOIIAAL 3TOH (UIypsl paBHA
cyMMe Iomaaen €€ gacreil.

3) Ilmomans KBagpara cO CTOPOHOM, paBHOW eIMHHULE
U3MEpPEeHUsl, paBHa CAUHUIIC.

B mkonsHOM Kypce BBEICHHS] MaTeMaTHUYEeCKUX
MOHATUH OCYIIECTBIISIETCS JIByMsI OCHOBHBIMH
METOIAMU:

* KOHKpETHO-UHIYKTHUBHBIM,

* AOCTpPaKTHO-ICTyKTHBHEIM.

Teopema - 3TO MaTeMaTH4ecKoe
npeuiokeHne  (YTBEpXKIeHHE), HWCTHHHOCTh
KOTOPOTO  YCTAHABIMBACTCSI C  ITOMOIIBIO
JIOKa3aTeNbCTBA B paMKaX JaHHOH TEOpHUH.



Padora ¢ Teopemoii BKJII0YaeT B ceds
cJleAyonue 3Tanbl:

[lepBbiit 5Tan — NOATOTOBUTENBHBIH, KOTOPBIH
HOJ[Pa3syMeBaET:

- aKTyaJIM3alIo 3HAHW;

- MOTHBAIIUIO HEOOXOAUMOCTH H3ydeHHs (aKTa;
- IO/IBEJICHUE K TEOPETHYECKOMY (DaKTYy.
Bropoii 3Tan — 0CHOBHOI1 — BKIIIOYAET:

- (hopMyIHPOBKY TEOPEMBI;

- pabory ¢ popMyITUpPOBKOIA;

- paboTy C J0Ka3aTenbCTBOM;

- MOABC/ICHNUE UTOT'OB (OCHOBHHS HUJACU U TCOPETUYCCKUC
(baKTLI, TI0JIOXKCHHBIE B OCHOBY ,Z[OKaSaTeJ'ILCTBa).

Tperuii aTan — 3akpervieHue

3agaun B 0Oy4eHnn maTemaTuke

le/l 06yqel-mu MaTeMaTHKe 3aJa4Y1 HMEKT
00JIb1II0E U MHOTI'OCTOPOHHEE 3HAYEHUe:

* O6pazoBarenbHOe
* [TpakTrueckoe

* Pa3BuBaroiiee

* BocniurarenbHoe

2. 3anauu, GOpMUPYIOLINE CAMO TIOHSATHE

* Hanpumep: SIBnsercs mu nuHeiHOH QyHKIMS,
3aaHHON HOPMYIIOii:

Qy=2x-3; B).\'=§+1: my=x*=3;
2 10x—-7
6)y=7-—9x; r)y=;+1; e)_\'=—5 o

1. 3agaun, akTyaaM3KUpyOUIMe 3HaHHUS ydaIluXcs

Ha mocce pacrionoxeHsl myHKTs A u B, ynanenHbie Apyr ot apyra o 5
MOTONMKIIMCT BbIeXall U3 IMyHKTa B B HanpapiieHnH, IPOTHBOIIONOKHOM A, CO
ckopocThio 50 kM/4. 3at 4 MmoToumkiucT npoeser 50t kM 1 OyneT HaXOAUTHCS
oT ToukH A Ha paccrossHud 50(+20 kM. Ecim 0603HaunTh OyKBOI S paccTossHIE
(B KI/IJ'IOMCTan) MOTOUMKIIMCTA A0 IMMYHKTa A, TO 3aBUCUMOCTH 3TOTO
PAcCTOSHHME OT BPEMEHH JIBUKEHHUs MOXKHO BBIPa3uTh HopMynoit

S =50t+20, et >0
¢ VYyeHMK Kymui1 TeTpagd 1o 3 p. 3a mTyKy U pydKy 3a 5 p. CTOMMOCTb HOKYTIKH
3aBUCHT OT 4KcIIa Terpaaeid. O603HAUMM YMCIIO KyIUICHHBIXTeTpanii OyKBoii X,
a CTOMMOCTh HOKYIIKH (B pyOisix) OykBoiiy,
Homyanm:

y=3x+5, I/Ie X — HaTYpaJbHOE YHCIIO.

3. 321,713111’[ JUJISL OBJIQZICHHST MAaTEMATUYECKOW CUMBOJIMKOM.




4. 3ananus Ha GOPMHUPOBAHUE CBOWCTB TIOHATHUS
Hanpumep: rpadux 4€éTHOU HYHKIMH CHMMETPHYCH B nponecce peuieHust 3a1a4M BhIACJISIOT
YeTbIpe OCHOBHLIX 3Tala ])aﬁOTLl:

otHocHuTebHO OY, rpauk HEUETHOI CUMMETPHYCH
OTHOCHTEJIBHO HavyaJa KOOPIHHAT, IOCTPOTE rpaduK
dyHKUHH, ecan (yHKIMS YETHAS U €CIIM HEe4ETHAs).

AHanu3 TekcTa 3a1aun

Tlowck perueHust 3a1a49u

Peanuzauust miaHa peureHusi ¢ 000CHOBaHHEM
TIpoBepka pereHust 3a4a4H 1 3allUCh OTBETA.

. 5. aprssnpanisne arpiesaass s mnine e HHS, CBSI3AHHBIE C
W3Y4YCHHBIM IOHATHEM.

Eal o o

¢ 6. 3ajganus, cBi3aHHbIC ¢ QOPMUPOBAHUEM AJITOPHUTMOB
JeHCTBUI

Hanpumep: Hanpumep, peluTh CHCTEMY ypaBHEHHI METOIOM
TIOACTAHOBKH:

—5x+2y=3

e 7. 3amaun Hi v.puallia,

Maremaruyeckoe MOJAEJTHPOBAHHE COCTOUT U3

3aj1aun KI1acCUPUIUPYIOT: CJTEYIOMMX ITAIOB:

* 110 MaTeMaTUu4€CKOMY COLCPKAHUIO!
apudmemuqeekue, a,zzeﬁpawtecrcue, ceomempudeckue,
mpucoHomempuiecKkue, KO,'I/lﬁMHamOprle UT 1.,

¢ CocTaBieHHE MaTEMaTHIECKOH MOIETH
¢ PaboTa ¢ MaTeMaTHYECKOM MOJIEIBIO
*  HTepnperanus perieHus

* 1o MeToxy peLeHust: npakmuueckue,
apugmemuueckue  aneebpauveckue,  epaguueckue
,eeomempuyeckue ,KOMOUHUposanwle

* 10 XapakTepy TpeOOBaHMIA: 3a1auM Ha GbluUCIeHle,

odokazamenbcmeo,  00bvsACHeHue,  Npeodpazosa-Hie,
KOHCMPYUpOBaHie, NOCMpoeHue U T. 1i.;

IepBoIii 3Tan

V, KM/4 tu S, kM
0 03epy X 2 2x
[poOTHB x-3 3 3(x-3)
TCUCHUSA v
* Bropoii sTam: Tpernii sTan.
no Tewenmo | x+3 34 34(x+3) * 2x+3x-9=3,4x+102 3Ha4uT, 12 KM/4 - cOOCTBeHHAs
e 5x-9=34x+10,2 CKOPOCTB Karepa.

Ortser: 12 kxM/4
Tak Kak paccTOsHUE, NPOICHHOE 110 03epy U * S5x-34x=102+9

IIPOTHB TEUSHHUS PABHO PACCTOSHHIO, * 1,6x=19,2
*[IPOHICHHOMY 110 TEYCHHIO, TO COCTABUM M PEIINM + x=12
ypaBHEHHE

20X+ 3(x - 3) = 34(x+3)



3aHUMaTenbHble 3ada4un

* Hampuwmep:

* Ecnu Kypuna CTOUT Ha OJHOIT HOTe, TO OHA
BecHT 2 KI. CKOJBKO OyZieT BECHTh KypHLA, €CIII
Oyner CTosTh Ha ABYX HOTax?

* B onHoii cembe 5 OparbeB. Y kaxmoro Opara
ecTh cectpa. CKOJIBKO BCETO JIETEeH B ATOM
cembe?

 Kak 3anucarp uncno 100 naTeio Tpoiikamu?
¢ UYro Tsokenee: 1 kr Barel Wik 1 Kr xkene3a?

ANropuTM - 3TO TOYHOE U NOHATHOE
npeanucaHune, ykasbiatliee, Kakue
onepauuun, U B Kakou
nocnenoBaTe/IbHOCTU HAAO0
OCYLLECTBUTb C AAHHbIMU, YTOObI peLWnTb
nobylo 3agavy AaHHOro TMna.

CsouncTBa anropuTMma:

1) MaccoBOCTb;

2) onpeneneHHoOCT;

3) AeTePMUHUPOBAHHOCTb;
4) pe3ynbTaTUBHOCTb.

MyTn obyueHns anroputmam:

1) JaBaTb yyalmmcs airopuTM B FOTOBOM
BUAE;

2) Nlopa3no bosee LLeHHO, KOrga y4eHuK
OTKPbIBAET COOTBETCTBYIOLLME A/IFTOPUTMBbI
CaM MK C NOMOLLbIO YyunUTens;

3) Mopbop yuntenem TakUx ynpakHeHUn u
3a/a4 B XOA4,e pelleHus, KOTOpbIX Yy
ydawmxca 6yayt popM1UpoBaTbCa HYXHble
CUCTeMbl onepaLmi.

AJ'II'OpVITMVI‘-IeCKaFI JINHUA B LLUKOJTIbHOM KypCe MaTeMaTUKn

Mpumep:

Havante HOA(12,54)

PeweHwne:
12:1,2,3,4,6,12.

54:1,2,3,6,9,18,27,54.
HOA(12,54)=6.

JTanbl GOPMUPOBAHUA aNrOpUTMA:

1. BeegeHue anroputma.

3 AKTyanusauus 3HaHui, HeobXo[UMbIX
ANs  BBeAeHMA N 060CHOBaHMA anropuTMa.

3 OTKpbITUE aNropmuTMa yyalmMncs noa,
PYKOBOACTBOM yYuUTeNs.

3 dopmynnpoBka anroputma.

2. YcBoeHue

» OTpaboTka OTAeNbHbIX OnepaLun,
BXOAAWMNX B ANFOPUTM N YCBOEHUE UX
nocsie0BaTe/IbHOCTH.

3. NpumMeHeHne anropmTma.

> OTpaboTka anropnTma B 3HaKOMOW U

He3HaKOMOW CUTyaumnax.




CxeMa U3y4yeHuUs KOHKPETHbIX

BUWAOOB aJiIrCNOpUTMA: /
o y{xi-2x-BJ
1. PaccMOTpeTb KOHKPETHLIN NpuMep, peleHune ]
KOTOPOIr0 OCyLLeCTBAAETCA MO onpenesieHHOMY
'3 X

aNropuTMmy;
2. COBMEeCTHO C yyawnMncs BoloennTb
OCHOBHbIE Warn M3y4yaemoro aaropuTtma;

3. MNpeAacTaBuTb B 06LLEM BUAE M3YYAEMBIN
aNropuTM.

4. MepenTu K peLleHno KOHKPETHbIX 3a4aHuUN
no N3y4yaemMomy aaropuTtmy.

gy

ANropuTM pelueHus KBaapaTHbIX dneKTpoHHO-0bpa3oBaTesbHble
HepaBeHCTB rpaunuyeckum pecypchl:
MEeTOAOM ! » http://fmf.gasu.ru/kafedra/algebra/1/elib/m

pm_t/10.htm -hopMupoBaHue

1)BBOAUM (DYHKLIMIO; aNrOPUTMUYECKOMN KYNbTYPbl YYaLLUXCS;

2)HANTU HYNW DYHKLNW; » http://infl.info/algorithmbasics - BBeaeHue B
3)cxemaTuyeckn n3obpasnTb YHKLUIO; NOHATWE ANTOPUTMA;

4)0TMETUTL NPOMeXXYTKU 3HaKa » http://festival.1september.ru/articles/60293
NOCTOAHCTBA,; 9/ - anropuMTMbl B MaTeMATUKeE.

5)BbIOPATL MPOMEXYTKU,
COOTBETCTBYHOLNE AAHHOMY

I HEepPaBEHCTBY. I

Vl3yquV|e YMCNOBbIX CUCTEM B LLUKOJTIbHOM KypCe MaTeMaTUKn

CxeMbl pa3BUTUA MOHATHA YMCa HeKoTopble MeToauYeCKne 0CO6EHHOCTH
U3YUYEHMA HaTypasibHbIX Yncen
Hcropuueckas: HavasapHasa mxoJsia:

" [IOAXOJ K OOIAM MTOHATHUSIM Ha OCHOBE aHATM3a

= — | = KOHKDETHBIX (DaKTOB;
@ @ = COKpalleHHe 9ncyia GOpPMyINPOBOK /JIA 3ayYUBAHUS;

* ycueHHOe BHUMaHUE K BHIPAGOTKe BHIYHCIUTEIBHBIX
HaBBIKOB;
* CTpeMJIEHHE K HATJIAAHOCTH;
Jloruueckasn: * [IOCTOSIHHOE BO3BPAIIEHNE B 33/1aUaX U TEOPETHUECKUX
BOIIPOCAX K PaHee U3yYEeHHOMY MaTepHaly.

“‘@-@ Ilarelil KJace:

® CHCTEeMAaTH3alusa 3HAaHUH ¢ OLOPOH Ha O3UIHOHHOE
Tpe/icTaBIeHIEe YHCIIa;
" ycuJIEHUE POJIU TEOPETHUECKUX 0O0CHOBaHHUH.



HekoTopble MeToaNMYECKME OCOOEHHOCTH
U3y4YyeHus 4PO6HbIX umMcen

HauvaapHas mkoJia
JIpoOHbIe Yrciia BBOAATCA Yepes MOHATHE
«JTOJIH».

Ilarelil KIace

JIpobGHbIe Yrcyia BBOATCS Yepe3 pPellleHre 3a7ay:
"H3MepeHHUe BeIMUNHBI;
" pa3penmMoCTb ypaBHEHH;
= BLIIIOJIHMOCTD €M CTBUIA.

MoaxoAbl K Npo6ieMe NopsAgKa M3ydYeHUs
AECATUYHBIX U 0B6bIKHOBEHHbIX Apo6ei

Ne | IToaxoxn

OG6ocHOBaHHE

1 CHayasia OGbIKHOBEHHBIE
JIpo0u, 3aTeM JIeCATUYHBIE.
(Ilerepcon H.T'")

JlecsTUdHbIe POOU HE YHCIOBOE
MHOKeCTBO, a hopMa 3amucH Jpobeii ¢
YaCTHBIM BUJOM 3HaMeHaTeJeH.

2 Cravayia JecATUYHbIe leoﬁl/[,
3aTeM OOBIKHOBEHHBIE.

B ziecATUYHBIX APOOAX COXPAHAETCSA
uyiesi TIO3UI[IOHHOCTH, YTO JaeT

(Tenpdpman 3.T.) BO3MOKHOCTb [IEPEHOCA U3BECTHBIX
€10co60B /IeHCTBU ¢ HATYPATBHBIMH
YHCIaMH HA HOBbIE OOBEKTHI, M OHU

6oJstee yI0OHBI B pacyeTax.

3 | UByueHue OOBIKHOBEHHBIX 1
JIECSITHYHBIX APOOEit
gepezyercs .

(Bwrenkun H.A.)

OGBIKHOBEHHBIE Ipobu Gostee
YHHUBEPCAJIbHBI, HO JlecsiTHIHasA GpopMa
npobeii Gostee IpocTa /yisi U3YyIEHHUs.

HeKOTOPbIe MeToan4vyeckue 0COBGEHHOCTH
U3yHeHUA OoTpUlaTeJibHbIX YHUcen

=OTpunaTebHble YUCIa U3y4YaloTcs B 6 Kiiacce.

=*BBOAATCA C IIOMOIIBIO:
"aHa/nu3a cCuTyanuu, B KOTOpOﬁ ﬂeﬁCTBHe BBIUYUTAHUA HEBBITIOJIHUMO;
'paCCMOTpeHI/IH BEJIMYUH, UMEIOIUX HpOTHBOHOJIO)I(HBIﬁ CMBICJI;
'XapaKTepI/ICTI/IKI/I HU3MEHEHUS BEJIMUYUH.

=IIpaBuJIa BHITIOJIHEHUS JIEUCTBUI
yCTaHABJIMBAIOTCS HA OCHOBAaHUHU PEIIeHUS
coZiepKaTeJIbHBIX 3a/1a4.
*MaTtemaTuyeckue GOpMyIUPOBKY IPABUIT
OIUPAIOTCS Ha TIOHATHE MOZYJISI YUCIIA.

KnioueBble 0CO6EHHOCTM METOAMKMU
U3YyYEeHMA YUCIOBbIX CUCTEM

= VI3yueHVre IOHATHSA YHUCJIA COCTABIIAET 6a3y ist
PaccMOTpeHUs APYTUX Pas3ziesIoB Kypca
MaTeMaTHKH.

= JIoHATHe YHCIIa IOCTENIEHHO Pa3BUBAETCA ITyTeM
pacimupeHus MHOxKecTBa N.

= Kaxkzioe paciinpenye J0IKHO OBITh €CTECTBEHHBIM.

= OCHOBHBbI€ BOIIPOCHI IIPH PACCMOTPEHUH JII000H
YHCJIOBOH CUCTEMBI: IIOHATHE YHUCJIA, CDAaBHEHTE
qricesI, U3y4eHue IeHCTBUI 1 3aKOHOB
apudMeTHUECKUX JIeHCTBU.

= IlepBocTeneHHas 3axava: BbIpabOTKa IPOYHBIX
BBIYUC/IUTEIFHBIX HABBIKOB IIPU U3YyUEHUU KOKIAOU
YHCIOBOM CUCTEMBI.

HekoTopble MeToanYeCcKMe 0CO6eHHOCTH
U3y4eHMA UppPaLMOHAJIbHBIX YMcen

= lppanuoHasabHble YKcIa U3y4daroTesd B 8 Kiacce.
= OcHOBA /IS BBE/IEHUS HPPAIlOHAIbHBIX YK CET:
" 3a/ladya U3MEpEeHU;
" 3aga4da 00 U3BJIEUEHUH KOpHA:
= Hallmu cmopoHy keadpama, naowads
KOMOp020 pasHa 2.
= JIro6asa 6eCKOHeYHasd JecATUYHAA
TepuoIYecKas IpoOob — UPPAIUOHATIBHOE
YHCII0, 1 HA0O60POT.

MNpegMeTHble pesyabTaTtbl no OGroc

= OBs1azieHre 6a30BBIM HOHATUIHBIM AIIIIAPATOM;

* pa3BUTHE MIPECTABJIEHUH O YHCJIE U YUCTIOBBIX
CHCTEMAXx OT HATYPAJIbHBIX /IO IEHCTBUTETbHBIX
Yycet;

= OBJIaJIEHUE HABBIKAMHU YCTHBIX, TUCbMEHHBIX,
WHCTPYMEHTAIbHBIX BEIYUCJIEHUH;

* yMeHUe IPUMEHATH U3yUYeHHbIE TOHATHS,
pe3yJIbTaThl, METO/IbI JIJIsl pEIlleHus 33/1a4
MPAKTUYECKOTO XapaKTepa U 33/1a9 U3 CMEXKHBIX
JYCIIAILINH.

MaTemaTunyeckne BblIpaXKeHUsl U TOXOECTBEHHbIE Npeobpa3oBaHUs



Buabl BbipaxkeHU

‘ AnreSpaHuecKHe BEIPAKCHHA |

| PalHOHATEHELE ‘ | IppalHOHA TEHBIE ‘
Liensie | | JlpoGuzie

Tpﬂl[L‘UEHZEIIIHLIE BBIpAKEHHA ‘

l i

|HOKR3M€.‘H:HHC‘ | JlorapuMiteckne ‘ ‘ TpPHIOHOMETPHUECKHE |

Cnocobbl A0Ka3aTe/1bCTBa

TOXOECTB:
AoK-8o A=B A=..=.=B
[OK-BO B=A B=...=..=A

nooyepéaHo NpMpaBHUBAsA, NOKa He
nonyvyaem ofHO U TOXKe BblpaxeHue
A=..=C B=..=C

AOKasblBaeTca, YTo A-B ToXKaecTBeHHO
=0

ToxaecTBeHHble Npeobpa3oBaHUA
(TMN) B ocHOBHOM WKONE
APOBGHbIX BblpaXKeHN
Le/bIX BblipaxKeHui
MPPaALMNOHA/NbHbIX BbIParKEHW

BblpaXXeHNAMU Ha3bIBAKOTCA ABa
BblpaXKeHnA, COOTBETCTBEHHbIE
3Ha4YeHNA KOTOPbIX PpaBHbI NP nobbIx
A0NYCTUMbIX 3HaYEHUAX NEPEMEHHDbIX.

Ha3blBaeTCA PAaBEHCTBO,
BEPHOE NPU BCEX A0MYCTUMBbIX
3HaYeHUAX NepeMeHHbIX.

TunuyHbie oWwKnbKN

npaBuna yMHOMEHUsA CTErMeHeil € npasuiom
Bo3BeAeHus B  creneHwb (6¢2  3c®  npupaBHuBalOT
6*3%¢2"5=18c10);
NpaBuaa YMHOMEHWA CTeneHel O4HOro
OCHOBaHMA Ha C/Ny4all YMHOXEHWA CTeneHei pasHbIX
OCHOBaHWM (25*8% cunTaloT pasHbIM 169);

MOKa3aTeNbHOW  CTEMNEHW MpU  CIIOMEHWUM
cTeneHen, T.e. CMeLeHWe C NPaBUIOM YMHOXEHWA CTeneHel
(23+2% 3ameHstoT Ha 23+4=27).

npUMeHEeHWe pacnpeaenuTeNbHOro 3akoHa
((x+y)? 3ameHAtoT Ha x2+y?).

TN uenbix BblparkeHUM

* MpeobpasoBaHMe CTENEHN C
HaTypa/ibHbIM NOKa3aTenem.

* MpeobpasoBaHMe OAHOU/IEHOB.
* Npeobpa3oBaHMe MHOTOYEHOB.

ypaBHeHMFI M HepaBeHCTBaA B LLUKOJIbHOM KypCe MaTeMaTukn



[lenn nzydenus:

®lo3HaKoMUTb y4yalwmxca co cnocobamm peweHuna

CUCTEM JIMHEMHBIX YPAaBHEHWUI C ABYMA NEPeMEHHbIMMU, ‘
BbIpaboTaTb YMEHUA pellaTb CUCTEMbI YPABHEHWI 1

NMPUMEHATb UX NPU peLlleHNN TEKCTOBbLIX 3a4a\4,; '/

®BblpaboTaTb YyMeHUe peLlaTb KBagpaTHbIE YpaBHEHUS, ‘ ‘ ‘ ‘

npocTeiilune paumoHasbHble YPaBHEHNA N MPUMEHATb

UX K peLleHuto 3a4ad; N
®@BblpaboTaTb yMeHUe pellaTth IMHeNHble HepaBeHCTBa C ‘ ‘ ‘ ‘

OAHOI NEPEMEHHOM N UX CUCTEMBbI;

®©BblpaboTaTb yMeHMe peLaTb NPOCTENLLIME CUCTEMDI, /\

coaepalume ypaBHeHWs BTOPOI CTENEHN C ABYMSA ‘ ‘ ‘ ‘
nepemeHHbIMU, U peLLaTb TEKCTOBbIE 3a4a4M C

NOMOLLbIO COCTaBNEHUA TAKNX CUCTEM.

[TonsTHS:
X+3,7=2,9 * YpaBHEeHwUe;
X=2,9-3,7 * KOpEeHb YpaBHUHUS;
x=-0,8

* PaBHOCWJ/IbHOE ypaBHEHUE;
X — HEH3BECTHOE MEPBOE ClIaraeMoe. .
Y1o0Obl HaliTH HEU3BECTHOE CllaraeMoe,
HY)KHO U3 CYMMH BBIYECTh U3BCCTHOC
cnaraeMoe.

YTO 3HAYUT pelinTb ypaBHEHUE.

JluHeHHOE ypaBHEHHE KBanparHoe ypaBHEHHE
YpaBHeHue Buaa ax?+bx+c=0, rae X — nepemeHHas, a, b un ¢ —
YpasHeHue Buaa ax+b=0, roe x - nepemeHHan, aun b

HEKOTOpPbIE YMCNA HA3bIBAeTCA KBAZAPATHbIM YPaBHEHUEM.
— HEKOTOpble YMNC/1a HAa3biBaeTCA NIMHEMNHbIM D=b?-4ac — ANCKPUMMHAHT KBaAPATHOIO YpaBHEHNA.

YPpaBHEHWEM C 04HOM NepeMeHHOM. D>0 — ypaBHeHME NMEeT ABa KOPHS.
KopHem (pelueHnem) ypaBHEHMA Ha3blBaeTca Takoe gzgfypas”e*”"e VIMEET OANH KOPEH®.
o <0 — KopHeWi HeT.
3HaYeHWe NepemeHHOM, NPU KOTOPOM ypaBHEHWe P
npesBpaLLaeTcs B BEPHOE YNC/0BOE PAaBEHCTBO. — oGuas (bopya BEHCIIEHHS KopHEH,
Ecamn a=b=0, 1o ypasHeHMe nmeeT BecKoHeyHo

MHOXeCTBO pELUEHMVI . x2+px+q50 — NPHUBEACHHOE KBAZIPaTHOE YPaBHCHHE

Ecan a=0,b#0, To ypaBHEeHME He UMeeT peLLeHMUiA. Teopesa Buera gus naxoxpes sopuell Spasesemwen
KBAJIPAaTHOTO YPABHEHHS:

Ecamn a£0, To ypaBHEHMe uMeeT eAUHCTBEHHOe { X1+x2=-p

peleHune X=-b/a. x1*x2=q



OpobHO — pauymoHanbHoe

ypaBHEHNE

2 +7 3 ] {x2+llx+24:0
x3+5,r—6+x3+9x+18_m (x+8)(x—D)(x+3) =0

2+ 3 1 '[x — —8

(x+6)(x-1)  (x+6)(x+3) x+3 J x = —=

> = —6

> >x = 1
X° +11x + 24 o \Hix =

X+ 6)(X—D(x+3)

Orser:-8.

x? +11x+24=0
X+6)(x—D(x+3)=0

KBagparHoe HepaBeHCTBO

HepaseHctBa Buga ax2+bx+c>0, ax2+bx+c<0
ax2+bx+c<0, ax2+bx+c>0, rae a, b n ¢ — HekoTopble
umncna v a#0 Ha3bIBAIOTCA KBAAPaTHbIMM
HepaBeHCTBaMM.

MeToa nHTEpPBAJIOB

%x2-%-12>0

%x2-x-12=0 %94 - I — y
X1=-3 -3 4

X,=4

XE (- c0;-3]8 [4;+w0)

HNppanmonansHO€ ypaBHEHHE

['padmaeckuii cmocod permeHus

ypaBHEHUS
x2-x-2=0 o
X2=x+2 i
y=x2 6
5
y=x+2 4
3
Xq=- ;
X2=2 -10-9-8—7-6-5—4--2-1_10 12345678910’%
:
-4
-5
-6
-7
-8
[Ipocreiimue

TPUTOHOMCTPHUYC CKI/IﬂaBHCHI/IH
e sinx=a, x=(-1)arcsina+ ntn
sinx=1, x= t/2+27tn

sinx=0, x=7tn

sinx=-1, x=-1t/2+27n

* cosx=a, x=tarccosa+27mn
cosx=0, x=m/2+7rn

cosx=1, x=27n

cosx=-1, x=m+27n

* tgx=a, x=arctga+mn

tgx=0, x=mtn

e ctgx=a, x=arcctga+nn
ctgx=0, x=nt/2+7n

B pe3yJabrare 00yueHus yyamuecs
HOJIKHBI 3HATH U YMETh:

MpoBOANTL AOKa3aTe/IbHbIE PACCYK/AGHWUA O KOPHAX YPaBHEHUA C
OMNopoK Ha onpeaeneHe KOpHs;

pacno3HaBaTb MHEHble, KBagpaTHble, Lesble U 4po6Hble
ypaBHeHus;

pelaTb AMHENHbIe, KBagpaTHbIE YPaBHEHUS, @ TaKKe YPaBHEHUSA,
CBOAALLMECA K HUM;

nUccnenoBaTb KBagpaTHbIE YPaBHEHUA MO AUCKPUMMHAHTY U
koadpduumeHTam;

onpeaenaTtb, ABNAETCA N Napa YNCeN peleHnem AaHHOro
ypaBHeHWA C ABYMA NepemeHHbIMM;

NPMBOAMTL NPUMEPbI PeLeHMit ypaBHEHWI C ABYMSA
nepemeHHbIMM;

$opMynMpoBaTh CBOMCTBA YACNOBbIX HEPABEHCTB, NPUMEHATH
CBOWCTBA HEPABEHCTB B X04e pelleHus 3a4ay;

pacnosHaBaTh IMHeliHbIe M KBaZipaTHble HEPaBEHCTBA, PellaTh
JIMHeMHble HepaBeHCTBA, CUCTEMbI IMHENHbIX HEPABEHCTB, pellaThb
KBagpaTHble HepaBeHCTBa, UCNO/b3yA rpaduyeckme
npeacrasieHuns.



AnreGpanyeckuii cnoco® T'papuueckuii cnocod
Pemnv HEpaBEHCTBO METOIOM PaccmMoTpuM /iBa rpadmka
—— ] )

YpaBHeHne .
10
9;
HMEET KOpeHb X-3=4 =>X=7 :
Tx. BB xax noaxo oe 6
BLIPBKEHHE, TO -p&lﬂl :
3
= +
3 7 X 1
—1_1012345573910
PemenneM Hauero Hej HCTBA Tpaduk dynkumm —
ABIIACTCA HHTEpBAN
Ipa(])l«lm ysxun
I
Oreer: [ o

M3yueHne pyHKUNIA B LLKOSTbHOM Kypce MaTeMaTuKK

IMPONEIEBTHYECKWMA DTAII - . A@3)
C(-4-3) 1ok ’ :-1:’;21))
K(2; 5) S D 2 E(3:-2)
| 1 x
1 | -4 3 2 1 0 1 2 3 4
r-‘- — 1;” iJ X B |
1 Z E
cl i
-4

IPOIIETEBTHYECKHIA TAII IMPOIIENEBTUYECKHAM 3TAII

LA - N y

LAY O 3anonHenne TadauIel BUaa: C=3a+b
SErCadianni sensasaasans i
I JI 5 I\I -
N e i s

H Lt 1 & )




PC. T

OCHOBHASI ITKOJIA

DYHKLMS — 3TO 3aBUCUMOCTb IEPEMEHHOI Y OT IEpEeMEHHOM
X, TpH KOTOPOH KaXJIOMy 3HAUCHUIO IIEPEMCHHOH X
COOTBETCTBYET €IMHCTBEHHOE 3HAUCHNE NIEPEMEHHOM ).

AT
Fi

0] 2 | 416 87110 [ ___14__16__18__20__22_\24___ A

X — He3asucumas nepemennas Ui apcymenm

T

o Y —3asucumas nepemernHas Ui 3Hadenue cj)ymcuuu

Obuacth onpeneaeHust PyHKIMH — BCE 3HAYCHHS

H 6 o HE3aBUCUMOM epeMEHHOM X.
a pucyHKe n300pakeH rpaduk TeMIepaTyphl
pHCYH p P P O6o03uauenue: D( )

BO3/1yXa B TEUEHUH CYTOK g
O6sacTh 3HaYeHUI PyHKIMHN — Bce 3HAYCHUS

3aBUCHMOM IEPEMEHHOM .
O6o3navenue: E( f)

JMHENHASA ®YHKLMSA KBAZPATUYHAS OYHKUUA BUAA

Y=X?
Oynkims Bugay = Kx + b 1. D(f)=R; ,
/ 2 E(f)=[0:0);
k>0
1. D(f)=R; 3. I'paduxom pyHKIuM
2. E(f)=R; \ k=0 sBJIAETCA mapaboa.
3. I'paduxom ¢pynkumm N
SIBJIICTCSI TIPSIMAst. />< = X
VL \ X !
k<0
OBPATHAA NPOIMOPLUAOHANBHOCTb OYHKLMA ¥ = Jx
1 @yHKuus Buay = % k #0; 1. ®ynkius Bugay =\/; ;
2. D(f) = (-0;0)U (0;0) 5 2. D(f)=[0;00);
s E(F) = (-20)U (0500 3. E(f)=[0;0); y
4. Tpadukom QYHKINU SBISETCS y 4. Tpadukom GyHKIHU
mnep?ona SIBISICTCS. BETBb
! napadoibl.
k>0 k<0 o




OCOBEHHOCTHU U3YYEHUA
KBAAPATUYHOMU OYHKLUU

HOCJ’IeI[OBaTeJILHOCTL paccMOTpEeHUs YaCTHBIX
BUJIOB KBaIPaTUIHON (QYHKIIUH
ly=x?
2.y =ax?, a#0,
3. y=x2+m,
4.y = (x -m)?
5. y=ax’+bx+c, a=0

PELUMTE YPABHEHUE TrPAOUYHECKUM

METO/AOM:
-X2—-2X +3 =0

-x? = 2x-3

KBagpatuyHas
dYHKUMSA

CTAPLUAA WWKONA

© Tpuronomerpudeckue
© IlokazarenbHble

® Jlorapupmuyeckue

MPEOBPA3OBAHUE
FPAOUKA GYHKUNA

y =ax?
a>1

y=x*

L—T"

~—_

y=ax?

Yy = -x2 —_keadpamuunas

Pynxyun, epagpuxom
aeanemen napabdoaa,
eemeu komopoit
Hanpaeenvt 6HU3

X

-2

-1

o

1

y

-4

-1

o

-1

Y = 2x — 3 — AuHellHan
Pynxyun, cpagpuxom
aeasemces npamasn

X

1

-1

Yy

-1

-5

|
!
Ome%: x= -‘Af. x

JinHuio, cayKawyto rpadmKom PyHKLUMKM Y = COS X,
Ha3blBaKT CUHYCOMAOM (KOCUHYCOUAOM).

1,5 Ty
1

9,5 1

0

-3m/2

7

0,5 -
.1 4

1,5

2 3n/2



Csolicmso 1. D(y) = (-=;+~).

Csolicmso 2. y = Cos X - YeTHas YHKLMSA.

Csolicmso 3. OyHKUMA y = COs X y6bIBAeT Ha OTpe3sKe
[2mk; m + 2mk] 1 Bo3pacTaeT Ha oTpeske [T + 21k;

2m+2nk ], rae ke Z.

Csolicmso 4. ®yHKUMA OrpaHMYEHa U CBEPXY U CHU3Y

(-1scosts<1).
CBolicmBo 5. Y. = -1 Yoans = 1-

Csolicmso 6. dyHKLMA Y = COS X NEpUoAMYECKas, ee

OCHOBHOM MEepMoJ, paBeH 2.

Csolicmso 7. y = COS X - HenpepbiBHas QyHKUMSA.

Csolicmso 8. E(y) = [-1; 1].

Csolicmso 9. ®yHKLMA BbiNyK/ia BBEPX Ha OTpe3Ke [-

0,5m+2mk; 0,5m+2mk],

BbIMyK/aa BHKU3 Ha oTpe3ke [0,5m+2nk; 1,5m+21k], rae

keZ.

CXEMA UCCNIEAOBAHUA

OYHKLNHA

Anzopumm uccnedosaHua GyHKYUU € NOMOWbHO
npou3sodHol u hocmpoeHue 2paduka PyHKyuU

O61acmb onpedesieHus yHKyuUU,
MHoxecmso 3HayeHul yHKyuu,

YemHocms,
lMepuoduyHocms,

MoHomoHHocmb hyHKYuu,
AKkcmpemymMbl PyHKYuU,

© ® NS LA WN

nocmpoeHus zpaduka

TEMA:

JIMHEAHAA ®YHKUMUA U EE

rPA®UK

Lienm:

1. GopMMpoBaHUE NOHATHS JIMHEMHOM DYHKLMM.

2. GopMMpoBaHMe rpadUyECKMX YMEHUI YUaLLMXCA
CBA3aHHbIX C IMHEMHOM DYHKLMEN.

Kpumuyeckue u cmayuoHapHble Mo4Ku,

Tabnuya uccnedosaHusa gyHKyuu,
Tabauya donosiHUMe/IbHbIX MOYeK 018

PelwuTe KpoccBops, obpatuTe BHUMaHUE Ha

BblAeN1eHHOe C/10BO.

1.04MH M3 cnoco60oB 3aAaHMA PYHKLMM.

2. KoopaunHata x Ha KOOpAMHATHOM
TN/I0CKOCTH.

3. HesaBucuman nepemeHHas.

4. PaBeHCTBO, BEpHOE MNpw H06bIX
3HAYEHUAX NePEeMEHHbIX.

5. Ha3BaHuWe ypaBHeHMA, UMeoLero
BMJ ax=B, M€ a M B - Y1C/1a, X -
nepemeHHas.

6. 3HaueHHWe NepemeHHoM, npu
KOTOPOM ypaBHeHMWe o6palyaeTcs B
BEpPHOE PaBEHCTBO.

7. MHOXeCTBO BCeX ToueK
KOOPAMHATHOM NIOCKOCTH, abCLMCCh
KOTOPbIX PaBHbl 3HAYEHMAM apryMeHTa,
a OpAMHaTbl COOTBETCTBYIOLMM
3HaYEHMAM PYHKLMU.

8. 3aBMCHMOCTb OAHOM NepeMeHHOM OT
Zpyrom.

poa] e =] el e = =] ]




3anaHue Ne 1

FPA®UK KAKOM ®YHKLUMU NULLHUI?
1 Y 2

—A—
4 5

—

['pa¢ukom nuHeitHOM PyHKIMU Y = kx +
SIBJISIETCSI TIPSIMasi JIMHUS

|2 ] 1]0o ] 1] 2]
Y -5 -2 1 4 7

Y

/

y=3Xx+1

-

JanaHue No3

®Ha3BaTb dyHKUMM, rpadpUKM KOTOPbIX
a) napanniesbHbl;

6) nepeceKatoTca B 0HOM TOYKE; Ha3BaTb
3TY TOYKY.

B) COBMNazjatoT.

@1.y=-2x-1; y =-2x+5;
®2.y=-0,5%; y =0,5x - 3;
®3.y=-Xx-4; y=-X-4;

ONPEAEMEHUE
®yukumst Bugay = kx +b, rmek u b uncma, a x
U Yy epeMeHHble, Ha3bIBAeTCsl TUHENHOM
byHKIHe.

X — He3aBHUCHMas llepeMeHHast (apryMeHT)
y — 3aBucUMast iepeMeHHast (QyHKIus)

3agaHue Ne 2

YYEHHUK A0NYCTUA OLUMBKY NMPU NOCTPOEHUA
FPAOUKA O4HOU OYHKLUUU. HA KAKOM
PUCYHKE?

®1.y=0,5x + 2 2. y=1,5x 3. y=-x-1

y :/
//*/1 o

/ 1

3adaHue Ne 4

3agatb popmyon PyHKLUMIO, rpacmK
KOTOpPOM napasijie/ieH NpsamMon y = -8x + 11
M MPOXOAMT Yepes Hayasio KoopaMHaT

1. y=-8x+1
2. y=-8x
3. y=8x
4. y=11x



v

v

v

/

YYAIMUECS JOJI’)KHBI:

TIOHHUMaTh, 4YTO quHKLIl/Iﬂ — 3TO MaTeMaTH4eCKas MOJICJIb, ITO3BOJIAIOIIAL
OMHUCHIBATH U U3y4aTh PasHOOOPA3HbIC 3aBUCHMOCTH MEKJY pPealbHBIMY|
BEJIMYMHAMH, 4YTO KOHKPETHBIE THIBI (YHKIMH OMHMCHIBAIOT OONBIIOE
Ppa3zHOOOpa3ue peabHbIX 3aBUCUMOCTEI;

NPaBUIBHO YHOTPEOIATh (YHKUHOHATIBHYIO TEPMHHONOTHIO (3HAYCHHE|
¢ynkuuy,  apryment, rpaduk  QyHKuMH, 0ONAacTh  ONpPEICICHHM,
BO3pACTAaHNUE U JIP.) H CHMBOJIUKY; IIOHUMATh €€ NP YTCHHH TEKCTa, B Pe4H|
yuuTens, B QopMyIHpOBKe 3a/1ad;
HaXO/MTh 3HaueHNE (QYHKIMi, 3a1aHHBIX QOpMYIIOH, TabHIei, rpaduKoM,
perath 00paTHyIO 3a1ady;
HaXo[uTh 10 rpaduKy (YHKIHMH HPOMEKYTKM BO3PACTAHHUSA M yObIBaHHS
(GyHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HAXOAMTh HauGoiblee |
HaUMEHBIICE 3HAYCHMUS,

crpouth rpapuku QyHKUMH — JIMHEHHOM, npAMoi M oOparHOi
MPOTIOPLHOHATBHOCTEH, KBaAPATHYHOI (yHKINH;
HMHTEPIPETUPOBATh B HECNOXKHBIX  CIydasX TpaQHKH  peaibHbIX

3aBUCHMOCTEH MEXKAY BEJIMYHMHAMM, OTBEYAsl HA IOCTABJICHHBIE BOIPOCHI.

3JIEKTPOHHbIE PECYPCbI

1. JIuHerHasa GyHKUMA U eé rpadumk.
MpeseHTauuA.

http: //www.uchportal.ru/load/25-1-0-10713

2. beHedunC NMHENHONM DYHKUMU. YPOK-Mrpa C
npeseHTaumen.

http: //www.uchhortal.ru/load/25-1-0-1842

3. /MHenHasa dyHKUMA, npaMas 1 obpaTHas
nponopumnoHanbHOCTb. Mpe3eHTaums.

http: //www.uchportal.ru/load/25-1-0-1670

MapannensHOCTb U NepneHAnKYNAPHOCTL Ha NIOCKOCTH

\

n3yyeHne B3aMmMopacrnonoXeHna npamMbix n nnockocten

akTyanusauus u 0606LieHre onbiTa

o6ocHoBaHMe CBONCTB huryp

pasBuTHEe 06PaA3HOro 1 NOMMYECKOTO MbILLNEHUS

HaKoOMCTBO C I/ICTOpVIeVI reoMeTpun Kak Hayku

111

BeleHWe Npasun 13o6paxeHns MPOCTPAHCTBEHHbIX (OUTYp Ha
nnockocTn

i

peanusauus BHYTPUNPEAMETHbIX U MEXNPeaAMETHbIX CBs3ew

|

\_

/

MoHATHe npsAmoro yrna

Onpegenexve

* MpsiMbIM yrrioM Ha3biBaKOT
NOMoBKHY pa3BepHYTOro yrna

Matemartuka. 5 knacc: yueb. ans ydalmxcs
obwweobpa3sosart. yupexeHun, / H.5A, BuneHkuH,
B.W. XXoxos, A.C. YecHokos, C.W. Weapubypa.
—31-e u3ga., ctep. — M.: MHemo3uHa, 2013.-280
c.oun.

« [iBe npsimble, obpasytoLime npu
nepeceyeHny NpPSMoi yron,
Ha3bIBaIOT MMepPrneHOUKYNSAPHLIMU

Onpegenexve

« [1ee HenepecekatoLwmecs npsmble
Ha NI0CKOCTU Ha3blBalOTCA
napasnnesibHbIMU

Matemartuka. 6 knacc: y4e6. ans
yyawmxcs obLieobpasosart. yupexenun, / H.A,
BuneHkuH, B.W. Xoxos, A.C. YecHokos, C.U.
Weapubypa. — 30-e uaa., crep. — M.
MHemo3uHa, 2013.-288 c.: un. J

~

¢ Ecsii 1Be npsiMble B NJIOCKOCTH TepHeHUKY/IAPHbI TpeThei
l'[pi{MOl:l, TO OHH MNapaJijieJibHbl

NPSAMO#i, MOXKHO NPOBECTH TOJILKO O/JHY NPAMYIO,

 Yepes Kax/Iyl0 TOYKY IJIOCKOCTH, He JIeXallyo Ha JaHHOM
napasijieJibHyI0 JAaHHOH MpsMoi

CsoiictBo 1

CsoiicTBO 2 m




« [IBe npsiMble Ha3blBalOTCH
nepneHANKYNsiPHLIMU, ECIIN OHU
Onpepenexue. [1ge NpsiMble Ha MIIOCKOCTU Ha3blBaOTCS nepeceKaloTcA Mog, NpAMbIM YTioM
napannenbHbIMW, eCIM OHU He nepecekaloTcs (T.e. HeT
06X TOYEK).
-
* Yepes kaxkayto TOUKY MPSMON MOXHO
NPOBECTV NEPEHAMKYNSAPHYIO el
NpsiMy0, U TOMbKO OAHY.
Akcuoma napannensHocmu
Moropenos A.B. AraHacsH J1.C. a
Yepes TOuKy, He nexaluyto Ha Yepes TouKy, He nexaluyto Ha
[aHHOW NPSIMO, MOXHO [@aHHOW NPSIMOWA, NPOXOAUT
NpOBECTW Ha NIOCKOCTU He TOMbKO OfHa Npsamas, 90°
6onee ofHON NPSIMOMN, napannenbHas gaHHON.
napannenbHon AaHHON.
J i J
¢ /IBe npsiMble B IPOCTPAHCTBE HAa3bIBAIOTCS
OnpepeieHue napaJuie/JIbHBIMM, €CJIM OHH JIeXKAT B OJHOH
MJIOCKOCTH U He IlepeceKaloTcst
MapannenbHocTb
NpAMbIX U
NnocKocTei MepneHANKYNApHOCTL A
NpPAMbIX U b
nnockocTen
a

¢ Yepes TOUKY BHe JJaHHOHN NPSIMON MOXKHO
Teopema MPOBECTH NPAMYI0, apasljieIbHyI0 3TOH
NPSMOM, U NPUTOM TOJIBKO OZHY

IpusHak

o /IBe npsiMble, mapasjeabHble
flapa/uIeIbHOCTH TpeThel NPsIMOM, apaJiiebHbI
NpAMBIX p p , nap

b
‘
c




OnpepaesieHue

O npﬂMaﬂ 1 IIJIOCKOCTb Ha3bIBAOTCA
napaJsuieJIbHbIMH, €CJIM OHU He
IepeceKarnTca

L o

Tpuanak * Ecnn npsiMas, He MpHHaj/Iexaas
napaiieabHOCTH TI0CKOCTH, apaJi/ie/lbHa KaKOW-HUGYb
NpsAMOH ¥ NJIOCKOCTH NIPpAMOM B 3TOH IJIOCKOCTH, TO OHA
NapaJieJbHa U caMoi IJIOCKOCTH

/

e [I110cKOCTH Ha3bIBAKOTCS napaJiieJIbHbIMH,
I EITE €CJIK OHU He IepeceKarnTcAa

\

« Ec/ii iBe nepecekaroyecs npsiMble 0JHOH
MpusHak MJIOCKOCTH COOTBETCTBEHHO Napasljie/IbHbI
napa/L1e/IbHOCTH JIBYM NPSIMBIM JIPYT'OH MJIOCKOCTH, TO 3TH
IIOCKOCTEH MJIOCKOCTH NapaJliesbHbl.

Teopema (CyiiecTBoBaHHE

NJIOCKOCTH, NapaJiie/bHoi
JAAHHO MJIOCKOCTH)

¢ Yepes TOYKY BHe JaHHOH IJIOCKOCTH
MO>XHO NIPOBECTH IJIOCKOCTD,
napaJiie/IbHYI0 JAHHOH, U IPUTOM
TOJIBKO OAHY

« Ecav iBe napasie/ibHbI€ MI0CKOCTH
NepeceKalTCcs TPeTheM, TO NpsAMBIe epeceyeH s

CBoiicTBa
napasijieJIbHbIX [aDaZUICAEHEL
IJI0CKOCTei « OTpe3KH napasieJbHbIX NPAMbIX, 3aKII04eHHbIE
MeX/ly IByMs1 TapaJile/IbHBIMU [JIOCKOCTSIMH,
PaBHBI

o CsoncTtao 2
CsoicTao 1




Onpepenenue

o /IBe npsiMble Ha3bIBAKOTCS
nepneH UKY/IAPHBIMH, €CJI OHI
nepeceKarTCcs Mo/ NPSMbIM YIJIOM

Teopema

e Ecin ABe IepeceKarwecsd npamoie
TnapaJijieJIbHbl COOTBETCTBEHHO JABYM
NepneHAUuKYJAPHBIM IPAMBIM, TO OHU TOXe

nepreHUKyJISPHbI

« [IpsMas, nepeceKaoias M10CKOCTb,
Ha3bIBaeTCs NepNneHANKY/IAPHOM 3TOH
IJIOCKOCTH, €CJIM OHa NepHeH/IMKy/IspHa 1060k
NPSIMOM, KOTOPAs JIEXKHUT B 3TOM IJIOCKOCTU U
MPOXO/JUT Yepes TOUKY NepeceyeHust

Onpepesienne

neprneHUuKyIAPHOCTH
NPAMOW ¥ NJIOCKOCTH

o Ec/iv npsimasi neprneHANKYIsIpHA {BYM
NepeceKanIuMCcs NPSAMbIM, JIEXKALIUM B
MJIOCKOCTH, TO OHA [epIeHJUKYJIsIpHA

AaHHOﬁ IIJIOCKOCTH

IMpusnak

-

o ECJIM MJIOCKOCTB NepreHAnKy/IspHa
O/IHO# MX JIBYX MapaJljieJIbHbIX NPSMBIX,
TO OHa NeprneHANKYJISIPHA U APYTron

e /IBe npsiMble, NeplHeHAUKYASPHbIE OJHON
Y TOH Ke IJIOCKOCTH, TapasljieIbHbl

CeoiicTBa
neprneHAuKy/IPHbIX

npsaMoi 1
TJIOCKOCTH

a b

 Ec/iv npsiMasi, IpOBe/ieHHasi Ha IJIOCKOCTH
4Yepe3 OCHOBaHHE HAKJIOHHOM,
nepreH UKyJIsIpHA ee IPOeKIHH, TO OHA
nepreH uKy/IsipHa HAaKJIOHHOH

Teopema o Tpex

nepneHAMKy/Isipax

A

L\
O




TNpusnax o Ec/iu 110CKOCTb POXOJUT Yepes NpsaMyIo,
nepneHMKy/IsAPHYIO APYro# mI0CKoCTH, TO

3TH IJIOCKOCTHU MepIeHAUKYJIAPHDI

nepneHANKYIAPHOCTH
ILJIOCKOCTEH

/

\\

BepHO N yTBEPXKAEHWE: ECNM [4BE NPSIMLIE B NPOCTPAHCTBE
NepneHAVKyNapHbI K TPETLEN NPSIMON, TO 3TV NPsSIMbIE NaparnenbHbI?

\ ,

Mpsamas a napannernbHa NNockocTh, a npsmas b nepneHavkynsipHa K
37OV NMOCKOCTU. BEpHO N yTBEpXAEHME: NpsaMble a v b B3auMHO
NepneHanKynsapHbI?

\ ,

MoryT N ABe NIIOCKOCTU, Kaxaas U3 KOTopbIX nepneHankynsapHa K
TpeTbeVI nnockoctu 6bITb nepneHanKynapHb! NnockocTsim?

\ ,

Ckonbko ABYrpaHHbIX YINoB umeet napannenenvlnen?

\ ,

CdpopmynupyiiTe npusHak nepneHanKynspHOCTW NPSIMOiA U NIIOCKOCTH.

\ ,

CEEEL

HazoBute npaMble, nepneHauKynapHble BblAeNeHHbIM NMOCKOCTAM

D, C,

. %

~

~

MnockocTb a NpoxoauT Yepes cepeamnHbl 6okoBbIX cTopoH AB 1 CD
Tpaneumun ABCD — Toukn M u N. [JokaxuTe, uyto AD Il a. Hangute BC,
ecnu AD=10 cm, MN= 8 cm.

B c

g O

MnockocTb a npoxoauT Yepes ocHoBaHve AD Tpaneuun ABCD. Touku E
nF - cepeaunHbl otpeskoB AB 1 CD cooTBeTcTBeHHO. JokaxuTte, YTOEF Il a




/_\ ~

3akoHuuTe NpeAnoxerus. Caenante pUCyHOK. 3akoHunTe npeanoxexus. Caenante pucyHok.

[lBe NpsMble Ha3bIBAKTCA NEPNEHANKYISPHBIMM Bce npsimble, npoxoAsiiine Yepes AaHHYH ToUKY

ST MPAMOVA 1 NepReHANKYAPHbIE K 3TOV NPAMO,
nexar s ...

Ecnu ogHa 13 ABYX NapannenbHbiX MpsMbiX

nepneHanKynsapHa nnockocTu, To...

lpsiMasi Ha3bIBAETCA NEPNEHANKYMSPHON K
MMIOCKOCTH, ECIIN. ...
lNpsiMasi nepneHAvKkynsipHa MocKoCTy, ecrn [lBe npsMble, NepneHAnKYNSpHbIE OAHON 1 TOW Xe
OHa... NrocKocTy, ...
Ecnun nnockocTb NepneHavKynsipHa oAHON U3 ABYX
napanfenbHbIX NPSIMbIX, TO..
Yepea faHHyto TOUKY MPOCTPaHCTBa MOXHO o
MPOBECTY MPAMYIO, 671 NepNEHAVKYIAPHYHO, 1 Egr;:m,qse TNOCKOCTN NEPNEHAVKYNSPHBI NPSIMOW,
MPUTOM. ...

AN

Ecnun ogHa 13 AByx napannesibHbIX NpsimblxX

NEPNEHANKYNSPHA K TPETLEN MPSIMOMN, TO ...

.

eomeTpuyeckne urypbl B NiaHUMETPUM U UX CBONCTBA

" N O N

YemuipexyzonbHuku

MHOroyrojapsHuKH OcHoBHoOe cogeps;kaHue MO TeMe:

¢ YeTbIpexyroNbHUK, MapalIeIorpaMM, TEOPEMBI
0 CBOMCTBaxX CTOPOH, YINIOB U JHAarOHaNEH,
napajuieorpaMma U ero npu3HaKHu.

TpeyronbHUKH MHOroyroJbHUKU YeThIpEXyroabHUKI

e [IpAAMOYTONBHUK, TEOPEMA O PAaBEHCTBE

65 gacoB 10 yacoB 20 gacoB o
JAraroHajieu npsAMoyTroJIbHHKA.

¢ Pom0, TeopeMa 0 CBOHCTBE qUAroHaIEH.

o KBanpar. Tpamerust, CpeHsisl TUHUS TPATICIHH.
PaBHOOeApEHHAS TpATTCITHSL.

o AN /

r Xapaxmepucmuka ocnosuvix 6uooe | [ R
OoesamenbHOCmU YUeHUKA

o DOpMyUPOBaTh ONpEesIeHHU IapaIeIorpaMma,
HpﬂMOerHBHHKa, KBa,I[paTa, p0M6a, TpaHeHI/II/I Kam):[bm YEeTbIPEXYIoJIbHUK UMEET Y€ThIpe BePUINHbI,
PpaBHOOEIPEHHOI TPAMOYTONBLHOM Tparelu . ‘I€TBIPE CTOPOHDLI M IBE HATOHAIM.

YemuipexyzonbHuKku

e Pemarb 3aJa41 Ha MMOCTPOCHHUEC, TOKA3aTCIILCTBO U
BBIYHCIICHUA.

A. As

L4 MOZ[eJ'IPIpOBaTB YCJIOBUE 3a/1a4U C IOMOIBIO YE€PTEKaA
WJIM PUCYHKA, IIPOBOAUTH JOTIOJHUTCIIBHBIC IOCTPOCHUS As

A
B XOJI€ PELICHHS. A A

* BoigensaTh Ha uepTexe KOHQUTypalnu, HeOOXOAUMBbIC BBImyKbIit HeBbImyKbIit
JUISL TIPOBE/ICHHSI 000CHOBAHMM JIOTHYECKUX IIAr0B
pelieHusl.

. AN /




Hapannenozpamm

Onpedenenue: IlapajiieslorpaMmMoM Ha3bIBACTCH
YeThIPeXyroJbHUK, Y KOTOPOT0 NPOTHBONOJI0KHbIE
CTOPOHBI NONAPHO NAapaJIeJIbHBbI.

<\

Ceouicmea:

1 . B napajuiejiorpaMme IpoTHBOMNOJIOKHbIE

CTOPOHBI PABHBI M IPOTHBOIOJIOKHBIE YIJIBI
PaBHBI.

2 . JIluaronajiu napajuieJorpaMma TOYKOM
nepeceyeHust eJSITCA MONMOJIAM.

Ipusnaxu

1 . Eciiu B 4eTbIpexyrojibHHKe iBe CTOPOHBI PABHBI H
napaJjuieJbHbl, TO 3TOT YeThbIPeXyroJbHuK—
napaJjuieJorpamMmm.

2 . Ecan B 4eThIpexyroJbHHKe NPOTHBOIOJIOKHBIE
CTOPOHBI MONAPHO PABHbI, TO 3TOT YeThIPEXyroIbHUK—
napaJjuieJiorpamMmm.

3 . Ecin B 4eThIpexyrojbHHKe IHATOHAJIU HepeceKalTcs U
TOYKOIi nepeceyeHus: AeJATCS MOIN0JAaM, TO 3TOT
YeThIPeXyroJibHUK — NapaJljie10rpaMm.

Tpaneyusa

Onpeodenenue: Tpaneuueii Ha3pIBaeTCs
YeThIPEXYT0JbHHUK, Y KOTOPOIO B€ CTOPOHDI

napajulejbHbl, a IBE IPyrue CTOPOHLI He Napa/ieJbHbI

pasnobeopennan npAMOYy201bHAA

Ilpamoyzonvnuk

Onpeoenenue: IIpAMOyro1bHMKOM Ha3bIBaeTCs
NapajuieJorpaMMm, y KOTOpOro Bce yriibl NpsMble.

Pomo

Onpeoenenue: PomoomM Ha3pIBaeTcs1 Mapajieorpamm,
Y KOTOPOr0 BCe CTOPOHBI PABHBI.




Keaopam

Onpedenenue: KBaapaTom Ha3biBaeTcs
NPSIMOYT0JIbHUK, Y KOTOPOI0 BCe CTOPOHLI PABHBI.

Ocesan u uenmpaibHas cummempuu

Onpeodenenue: GUrypa Ha3pIBaeTcsi CHMMeETPHYHOI
OTHOCHTEJIbHO MPSIMOii, €CJIM /IS KAXKIO0H TOUKH
(Urypsl cHMMeTpHYHAsI eif TOYKA OTHOCHTEJILHO MPSIMOii
Tak:Ke NPUHANAIEKUT 3Toi purype. [Ipsimas HazpIBaeTcs
0CbI0 CHMMETPUHU (pUrypBI.

B C
A D
. o J
e N . M
Duypsi cumMMempuUIbIe OMHOCUMETBHO Bonpocvt no meme « Yemuwipexyzoavnuxku»

npamou

o

A*-I

1.Kakas ¢urypa Ha3pIBaeTcsi 4eTHIPEXyTroJbHIKOM ?
2.Yemy paBHa CyMMa YIJIOB BBIIIYKJIOI0
YeThIPexyrojibHuKa?

3. Kakas ¢urypa Ha3pIBaeTcsl mapaJjiiesiorpaMmom?
4.ChopmyaupyiiTe NpU3HAKH H CBOlicTBA
napaJjijiejiorpaMmma.

5. Kakas ¢purypa HazsiBaetcs Tpanenneii? Kakas
Tpaneuusi Ha3bIBaeTcsl NPSAMOYTIOJIbLHOM,
paBHOGeIpeHHOIi?

6. Kakasi ¢purypa HasbiBaeTcst npsiMOyroJibHHKOM?
Pomoom? KBagparom? CoiicTBaMu Kakoii GUIrypbl OoHH
o0aanaiT?

4 N

Kaxue ¢puzypot uzooparxcenot?

DE

quLIpexerHLHHK HapaﬂﬂeﬂorpaMM
3. C C
D '
D
A A D
Tparnemnus [PSIMOYTOJIBHUK
L %

3a0alta .MI]




a 3aoaua Ne2

Hano: ABCD-pom0,
2A=90°
Jokazarb: ABCD-kBagpar

Zlorca3aTem>0T30. D

ABCD - poM6 no yciioBuio, ciienopareasno, AB=BC=CD =AD,
2A=<C,2B=¢2D
£ A=90° 1o ycaaoBmi0, => £ A= £ C, £ C=90°
£ A+ 2 B7180°
<B=180°-90°=90° <B=90°, £ B= £ D=> £ D=90°
2 A= £ B= £ C= £ D=90°, AB=BC=CD=DA=> ABCD kBaapar

.

Kapmouku

é Tecm
1. JI1060ii NpSIMOYTO/ILHHUK SIBJISIETCH:
a) pomoom;

0) KBajzpaToM;
B) NapaJLIeI0rPAMMOM;
l') HET MPaBHJIBLHOTO OTBETA.

2.Ecin B YeThIPEeXyroJbHUKe THATOHAJH NEePNeHAUKY/JISAPHBI, TO 3TOT
YeThIPeXyroJibHHK :

a) pomMo;

6) KBajgpar;

B) IPSIMOYTOJIbHUK;

l') HET MPaBHJIBLHOTO OTBETA.

3. PoM0 — 3T0 4eThIPeXyroIbHUK, B KOTOPOM:
2) AMATOHAJIH TOUYKOIi NepeceyeHust Je/IsTCsl MON0JIaM H PABHBI;
6) AMArOHAJIM B3aHMHO IePIeHINKY/ISIPHBI U TOYKOH NepeceueHust Je/sTest
nonoJsiam;
B) NPOTUBOJIE:KAIINE YIJIbI PABHBI, 2 IPOTHBOJIEKALIME CTOPOHDI
napajienbHbl;

Q) HeT NPaBHJIbHOIO OTBETA.

4. Jl1o6oii poM6 siBIsIeTCS ©
a) KBaJpaToM;

6) NPSIMOYTOJILHUKOM;

B) MapPaJLIeJIOrPAMMOM;

l') HeT NPaBHJILHOI0 OTBETA.

5. Eciin B mapaJjiieiorpaMMe IHATOHAJIH NePIEeHIHKYISPHBI, TO 3TOT
napajuieJorpamm :

a) pomo;

6) KBajpaT;

B) MPSAMOYTOJILHUK;

I) HeT NPaBHJIBLHOTO OTBETA.

6. TIpSIMOYroJIbHHK — 3TO YeThIPeXyroJIbHHK, B KOTOPOM:

a) NPOTHBOJIEKAIHE CTOPOHBI NAPAJLIeIbHbI, 2 JHATOHAJIHPABHBI;
6) AMATOHAIH TOUKO}i MepeceyeH s eIATCs MOMO0/IAM U SIBISIOTCS
GHCCEKTPHCAMH €I'0 YIJIOB;

B) ABA YIJIa NPSIMbIe H Be CTOPOHBIPABHBI;

) HeT NPAaBUJILHOIO0 0TBETA,

7. IapaJjie1orpaMMm ¢ PaBHBIMH COCETHHMH YIJIAMH 3TO
a) pomo;

6) KBaapar;

B) IPAMOYIOJIbHAK;

T) HeT NPABHJIBLHOTO OTBETA.

8. ITapaJjiie/10rpaMM ¢ PABHLIMH H NEPIEHIMKYIAPHBIMH THATOHAIAMH
910 ¢

a) KBaJpar;

6) pomo;

B) MPAMOYTOJIBHHAK;

r) HeT MPABWJIBLHOIO OTBETA.

9. [TapaJjuie10rpaMMm ¢ paBHBIMH IHATOHAJISIMH, KOTOPbIE JeJISIT €ro YIibl
NONOoJIaM 3T0:

a) pomo;

6) KBaJpar;

B) MPSIMOYTOJIbHUK;

I) HeT NPABHJIBLHOTO OTBETA.

5 kaacc
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6 xkacc
IIpeoOpa3oBanue
OYKBEHHBIX BBIPAKECHUMN
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Koneco OKpYKHOCTD

8 kiacc
OKpyxHOCTH

OKpY)KHOCTh — 3TO (GUTYpa, COCTOSIIAs U3
BCEX TOYCK, HAXOMSIIMXCS HA PaBHOM
paccTossHUU oT JaHHON TOYKH.

Kpyr — bacTh MIOCKOCTH, OTpaHUYEHHAas
OKpPY’KHOCTBIO.

7 kiace
Tl'eomeTpHUecKue MOCTPOEHUSA

Xopna

OHaMETP

9 kiacc
MHOroyroJibHuKHU

OKpYKHOCTB, onucaHHas OKOJIO
TPEYTOJIbHUKA — 3TO OKPY)KHOCTb, 3a/IaHHasI
TpeMsi  TIPOW3BOJILHBIMH ~ TOYKaMH, HE
JIeXKAIIUMA Ha OIIHOM MPSIMOIA.

OKpY»XHOCTb, BITUCAHHAS B TPEYrOJILHUK —
9TO OKPYXKHOCTb, 3aJlaHHAsI TPEMsl MOMApHO
MepeCceKaoIIMHUCS OPSMBIMU
(kacaTebHBIMN).



B YCTBIPEXYT'OJIbHUK MOXHO BIIMCATh
OKPYKHOCTbD, CCJIn CYMMBI
IMPOTHUBOIIOJIOKHBIX  CTOPOH  pPaBHBI.

Bokpyr 4eTbIpexXyrojbHHKa MOYKHO
onucarb OKPYKHOCTb, €CIM CymMMa
IIPOTHUBOIIOJIOKHBIX YIJIOB COCTABJISET

180°.

OKpy»XHOCTh Ha3bIBAETCA OMHCAHHOU
OKOJI0O MHOIOYIOJIbHUKA, €CJIH BCE
BCPIIMHBI MHOT'OYT'OJIbHHUKA JICXKAT Ha
3TOU OKPYHOCTH.

OKpy»XHOCTh HA3bIBAE€TCS BIIMCAHHOMW B
MHOTOYTOJBHUK, €CJIIH BCE CTOPOHBI
MHOTOYTOJIbHMKA  KacawTCs  3TOU
OKPYKHOCTH.

1. Beerna s BOKpYr TpeyroibHUKa
MOXKHO OIIUCaTh OKPYXHOCTh? A
BCErJa JI1 MOXKHO BIIUCATh?

2. I'’ne pacnoso)keH HeHTp BIIUCAHHON
(onmcaHHOIT) B TPEYTOJIbHUK

OKpY’KHOCTU?

[Ipsmas, uMeromas ¢ OKPY)KHOCTBIO TOJIBKO OJHY
o0IIyr0 TOYKYy, Ha3bIBaeTCA KacarelbHOH K
OKPY)KHOCTH, a X 00II1asi TOYKa — TOUKOH KacaHHs
MPAMOM U OKPY)KHOCTH.

OO

VYuyamuecs J0JLKHBI YMCETh

+ DopMyanpoBaTh OIIpENEIICHUs
MIOHATHH, CBA3aHHBIX C OKPYKHOCTBIO.

« DopmyaupoBaTh u JIOKa3bIBaTh
TeopeMbl 00 yIIax, CBS3aHHBIX C
OKPYKHOCTBIO.

+ M3o0Opaxars, pacrio3HaBarb u

OINUCHIBATh B3aMMHOE PAaCIOJIOKEHHE
MIPSIMON U OKPY’KHOCTH.

+ ®opmynupoBarh u JIOKa3bIBaTh
TEOpPEMbl O BIMCAHHOW M ONHCAHHOU
OKPY’KHOCTSIX.

- Pemartp 3agaqyu Ha NOCTPOCHHUEC,
J0Ka3aTcJIbCTBO U BbIYMCICHUC.

3. Beerna s MOXHO B
YEeThIPEXyroJIbHHUK BIHCATh (ONUCATh)
OKPY>KHOCTb?

4. CdopmynupoBarh MpHU3HAK, 10
KOTOPOMY  OTIPENENSIIOT, KOTNa B
YEThIPEXYTrOJbHUK MOXKHO BIITHCATh
(omucarb) OKPYKHOCTb.



Bermmykiterit MHOTOYTOJIbHAK
Ha3bIBAETCSl IMPaBWIIbHBIM, €CIH Yy
HET0 BCE CTOPOHBI PAaBHBI M BCE YIIIBI

PaBHBL. ‘ Teopema.
, IIpaBuNbHBIA BBITYKJIBI MHOI'OYTOJbHUK
| MHOTroyToIBEHUK HA3LIBACTCS SBIIETCA BIMCAHHBIM B OKDPYKHOCTb U
BIIHCAHHBIM B OKPYKHOCTB, €CIIH €TI0 ONHUCAaHHBIM OKOJIO OKPYKHOCTH.

BEpUIMHBI JIeKaT Ha  HEKOTOPOH
OKPY>KHOCTH, W OIHCAHHBIM, E€CIH
BCE €0 CTOPOHBl  KacarTcs
HEKOTOPOU OKPYKHOCTH

Iposenem OD.  Amnanormuno ACOD  —
paBHOOenpeHHBI. Kaxaplii  TpeyroiabHUK, Yy

KOTOPOIO ~ OJHAa CTOPOHa — 3TO  CTOpPOHA
| | MHOTIOYTrOJbHHKA, a NIPOTHBOJIEkKAIIAs BEPIIMHA —
TOYKa o, SABIIAETCS PaBHOOEAPEHHBIM.

Bce 3TH TpeyrojbHUKM MMEIOT paBHbIE OOKOBBIE
CTOPOHBI U PaBHBIE BBICOTHI, ONYLIEHHbIE HAa HX
ocHoBaums. Orcioma cieayeT, YTO BEpIIHHBI
MHOT'OYT'OJIBHUKA HAaxOIATCs Ha OKPYKHOCTH C
uentpom O ¥ paaMycoM, paBHBIM OOKOBBIM
CTOPOHAM  TPEYrOJbHUKOB, a BCE CTOPOHBI
MHOIOYI'OJIbBHMKA  KacaroTCsl  OKPYXKHOCTH €
nentpom O W paguycoMm, paBHBIM BBICOTAM
TPEYTroJbHUKOB, OITYIIEHHBIM U3 BepiHHbI O.

"eomeTpuyeckme npeobpasoBaHust (Ha NIIOCKOCTU N B NPOCTPAHCTBE)

reomeTpuyeckme npeobpasoBaHus [lenu n3ydyeHus: TEMBI:

* MMO3HAKOMHUTH yUaIIUXCS C TIOHATHEM
/ \ reOMEeTPUYECKOro npeodpazoBaHus;

[BuxeHune MNopobue * paccMOTpeTh MpeoOpa3oBaHUEe JIBHIKECHHUE, €T0
BUBI M CBOMCTBA;

l l ° (l)()pMI/IpOBaTb YMEHHU BBIIIOJHATh KOHKPETHBIC
~
ITC€OMETPHUUECCKHE IIPECOOPA30BAHUA (DUTYD.
- OceBasi cUMMETpUS MomoTteTnsa p p p d) yp
-LUeHTpanbHas
CYMMETpUS

-3epKaiibHasi CUMMETPHUS
- MapannenbHbIi
nepeHoc

- MoBopoTt




I'EOMETPUYECKUE [TPEOBPA3OBAHN A

(10 YACOB)

OcHOBHOE ColepKaHue

XapaKTepHc’mKa OCHOBHBIX BHIOB
JCATEIIbHOCTHU yYallluXcst

TlousTHe 0 paBeHCTBE GUryp.
TTonsTne JBHIKCHHUA. OCeBast U
LEHTpaIbHAs CHMMETPHS,
MapaJuIelbHbIil MePeHOC, TIOBOPOT.
TousTue o nogobuu Guryp u
TOMOTECTHH.

OO6BACHATH U HILTIOCTPUPOBATH
TIOHSTHSI paBeHCTBa (UTYD,
nofo6us. CTpOUTh paBHBIE H
CHUMMETPHUYHbIE (UTypBI,
BBIITOJIHATH napanncnbﬂuﬁ
TIEPEHOC U TIOBOPOT.

HMccnenosaTh CBONCTBA IBUKCHUIM
C IIOMOIIBIO KOMIIBIOTEPHBIX
TIPOrpamMM.

Beinonuate TMPOEKTHI 10 TEMaM
TeOMETPUYECKHX MpeodpazoBaHuii
Ha IJIOCKOCTH.

OCHOBHOWM 2TAII

Ioropenos A.B. Aranacsu JI.C.

Knace 8 9
Kou-Bo yacoB 8 12
Hean Tlo3zHakoMuTh yqamuxcs | II03HAKOMHTB C TIOHSTHEM
H3YyUeHHs ¢ IpUMepaMu JIBUXKEHMS! Ha IUIOCKOCTH:

TEOMETPHYECKUX CHMMETPHUAMH,

npeoOpa3zoBaHuit napauieIbHbIM

MEPEHOCOM, TIOBOPOTOM

OcHOBHBIE JIBW>KEHHE U €T0 TloHsiTHe IBMKCHUS.
TOHSATHSA cBoiicTBa. CUMMeTpHs IlapannensHblii nepeHoc 1

OTHOCHTEJIBHO TOYKH H MOBOPOT.

npsiMoii. TTosopoT.

IapannensHblit TepeHOC

u ero cpoiictpa. [TonsTue

0 paBeHcTBe Quryp.

[TocTpoenue ToOUKU, CAMMETPUYHOMN
NaHHOU

1.IlpoBoauM mpsAMyIo @ — 0Cb

CHUMMETpPHH.

2.Bbi6upaeM npou3BOIBHYIO
M M1 TOuIKy M.
Ml M

3.13 Touku M mpoBoguM

psMoit a

4.Ha nipsamoit MP oTinoxum
orpe3zok PM; = MP.

Touka M, cummempuyuna mouxe

M omnocumenvro ocu
cummempuu a

npsamyro MP. nepreHuKyIsapHO

«MaremaTuka, 6»
3y6apesa UildopMopakosuu A.T.

© LLCHTp aJIbHast CUHMMCETPHA

* OceBas cum MCTPUs

OceBas cumMmeTpus (YueOHHUK

Atanacsina JI.C.)

Omp. IBe Touku A u Al Ha3bIBaIOTCS
CHMMETPHYHBIMH OTHOCUTEJILHO MPAMOIi a,
€CJIM 3Ta MPsIMasi IPOXOIUT Yepe3 CepeliuHy
orpe3ka AAl u epreHANKYISIpHa K HEMY.

.l——IJ—-.



Tumnosbie 3a1a4u

1. ITocrpoiite TpeyroibHUK B a
A1B1C1, cummeTprIHbIi
Tpeyronsanky ABC A
OTHOCHTEJILHO NPAMOI a.

2. Jlokakure, 4yTO npsiMasi,
cojieprKaliast GHCCeKTPHCY
paBHOOEIPEHHOTO
TPEYroJIbHUKA, IPOBEICHHYIO K
OCHOBAHUIO, SIBIISIETCST OCBIO
CHMMETPUH TPEYTOJIbHUKA.

w

Bunabl oBUXKEHUA

* [ToBopor;

* llenTpanbHas cuMMeTpus;
* OceBast cuMMeTpus;

* 3epKajibHasi CHMMETPHS;

* [TapamiensHbIi IEpEHOC.

LleHTpanbHaa cummeTpuA

LlenTpanbHas cuMMeTpus — 0TOOpaXKeHNEe IPOCTPAHCTBA Ha
ce0s1, IPH KOTOPOM JIt00ast TOUKA IIEPEXOAUT B CHMMETPUUHYIO
el TOUKY, OTHOCHUTENBHO LeHTpa O.

JlBe Touku A u Al Ha3bIBarOTCS CAMMETPUYHBIMHU
otHocutenbHO Touku O, ecin O — cepenuHa oTpeska AAL.
Touka O cunTaeTcs CHMMETPUYHOIT camoii cebe.

[BunxKeHune

JIBrmkeHHe — TeoMeTpudeckoe Ipeobpa3oBaHue, Ipu
KOTOPOM COXPAHSAIOTCS PACCTOSHHE MEXKIY TOUKAMH.

JIro60e oToOpaxkeHne MIIOCKOCTH Ha ce0sl, IPH KOTOPOM
OCTAIOTCSl HEM3MEHHBIMH PACCTOSHUS MEXK/Iy TOYKAMH,
HAa3bIBAIOT JBIKCHHEM IUIOCKOCTH.

NMosopoT

TToBOpOT — wacTHBIH cityuail IBUKEHUS, TPU KOTOPOM I10 KpaitHei
Mepe OIHa TOYKa IUIOCKOCTM  (IpOCTpaHCTBAa)  OCTagrcs
HENOJABIKHOM. [IpH BpallleHHH IUIOCKOCTH HEMOABIKHAS TOYKA
HA3bIBACTCS LIEHTPOM BPAIICHMS, TPU BPAIICHUH MPOCTPAHCTBA
HEMOJBIKHASI TpsiMas Ha3bIBACTCS OCHIO BpalleHHs. BpaieHne
IUIOCKOCTH (TIPOCTPAHCTBA) HA3bIBAETCSl COOCTBEHHBIM (BpallleHHE
MEPBOTO POJa) WM HECOOCTBEHHBIM (BpalleHUE BTOPOTO pona) B
3aBHCHMOCTH OT TOTO, COXPAHSCT OHO WM HET OpPHEHTALUIO
IUIOCKOCTH (IIPOCTPAHCTBA).

/- &7

%,

OceBaa cummeTpua

OceBasi CHMMETpHS — 0TOOpa)kKeHHE POCTPAHCTBA Ha ceOst, IPH
KOTOPOM JIF00ast TOYKA IIEPEXOUT B CHMMETPHYHYIO Ci TOUKY
OTHOCHTEIIBEHO OCH A.

JIBe Toukn A u Al Ha3BIBAlOTCS CHMMETPUIHBIMHA OTHOCUTEIHHO
MPSIMOH a, €CJIN ATa IMpsMasi IIPOXOIUT Yepe3 cepeanny orpeska AA1
U TMIEPIEHIUKYIISIPHA K HEMY.

Kasxmast Touka npsiMoii a cuuTaeTcs CHMMETPUYHOM camoii cebe.

A

AIJ



3epKasbHasa cMMMmeTpun

3epkalbHas CHMMETPHS — OTOOpaXeHHE IPOCTPAHCTBA Ha cesl, IPH
KOTOPOM JTI00asi TOUKa IIEPEXOUT B CHMMETPHUHYIO €if TOUKY,
OTHOCHUTENBHO IJIOCKOCTH a.

reOMeTpI/I‘-IeCKVIe BEIMNYNHbI
[IepBeIil ypOBEHD

Hean: co3math y ydamuxcsd HaNIsSJHBIC
NPECTABICHUS O COOTBETCTBYIOIUX IOHATHSIX,
3HAHUS EIAMHUL HU3MEPEHHUS COOTBETCTBYIOLIMX
BEIMYMH, a TaKk e C(QOPMUPOBATh HABBIKA
HU3MEPEHUs OTPE3KOB U YIJIOB.

Bropon ypoBenn

Il.]'ll/l]-la OTpe3Ka — DJOTO TIIOJOXKHUTECIBHOE YHUCIIO,
TIOKa3bIBAIOIICEC, CKOJIBKO pas €AMHUYHBIA OTPE30K U €Tro
YaCTH YKJIaAbIBAOTCA B TaHHOM OTPE3KE.

Jdns  mpocteix  ¢uryp  miomaas  —  3T0
MOJIOKHUTENIbHAS ~ BENIMYMHA, YHCICHHOE 3HAueHHe
KOTOpO#i 00J1a1a€T PSJIOM CBOMCTB.

I[JU{ MIPOCTBIX TEJ 00beM — DJTO TMOJOXKHUTEIbHASA
BCIIMYMHA, YUCJIICHHOC 3HAYCHHUC KOTOpOﬁ 06J'IaHaCT ANOM
=

CBOICTB.

MapannenbHblit nepeHoc

[TapannenbHblil mepeHOC — YaCTHBIA ciaydail JBUKEHUS, IpU
KOTOPOM BCE TOYKH IIPOCTPAHCTBA IIEPEMEUIAIOTCS B OXHOM H
TOM )K€ HaNpaBICHHM Ha ONHO U TO K€ paccTosHue. Mmaue,
ecnn F — nepBoHawanbHOe, a F' — CcMelIeHHOE MOJOKeHne
TOUKH, TO BeKTOp FF' — OIHMH H TOT JKe [ BCEX Map TOUEK,
COOTBETCTBYIOIIMX APYT APYTY B JTAHHOM IIPEOOPa30BAHHM.

A B c

, - | ™R ‘r
[0 2 3 4 5

AB=30v, AC=4.401

H3mepenne 11MHBI 0TPE3KOB
H3mepenue BeJJMYUHBI YIJIOB

Ksajpar
S=a?
Maomaxn JIIMHA OKPY/KHOCTH / &
npocreiimmx Gpuryp = &

Bropon ypoBeHb
Buvibop eounuywr uzmepenus

120 MM w12 M 1,2 AM wm O,lzmmm 0,00012 KM

€




Bropou yposeHb

Axcroma;.
Kaxnplii oTpe3ok HMeeT ONpeneleHHYI JIHHY,
Oompmryro Hymst. JlnuHa oOTpe3ka paBHAa CymMMe JUTHH

yacTell, Ha KOTOpbIE OH pa30uBaeTCs JF000 €ro TOYKOM.

Akcuoma:
Kaxxnprif yron uMeeT ompenesneHHyI0 T'pagyCHYIO Mepy,
Gonbinyro Hyns. PasepHyrteii  yron pasen 1800,
I'pagycHas mepa ymia paBHa CyMMe TIpaayCHBIX Mep
YIJIOB, Ha KOTOpble OH pa30MBaeTcs JIOOBIM JIy4OM,
MPOXO/SIIMM MEXIY €r0 CTOPOHAMH.

anmnecsl HOJIKHBI YMCTb!

e OOBiCHATD H
MHOTOYTOJTbHHKA.

WITIOCTPUPOBAaTh  IOHATHE  IepUMeTpa
*  QopMyIHpOBaTh ONPEAEIEHUS PACCTOSIHUS MEXKY TOYKAMU, OT
TOYKH JI0 IPSIMOH, MEXK Ty NapasuieIbHBIMU IPSIMBIMU.

*  @opMynmHpoBaTh U OOBSICHATH CBOWCTBA JUIMHEI, I'PaXyCHOH
MEpBI yIiia, MIIOIAAu.

*  ©®opmynupoBarh COOTBETCTBHE MEXKIY
LEHTPATIBbHOTO YIJIa U ITMHOU JYTH OKPYKHOCTH.

BEIIMYUHOMN

* OOBSCHAT, M HIUIIOCTPHPOBATh IOHATHA pPABHOBEIMKUX MU
PaBHOCOCTaBIICHHBIX QUryp.

*  BrBomuts hopmys TuIoIaneH TPSIMOYTOJIbHUKA,
HapauieIorpaMMa, TPEyrollbHUKa M TPAIelnt, a Takxke Qopmyry,
BBIPA)KAIOIIYIO IJIOMIAb TPEYTOIbHUKA Yepe3 BE CTOPOHBI U yroi
MEXIy HUMH, JUHY OKPYXHOCTH, IUIOIAIb KPyTa.

yanII/IGCH AOJI’KHBI YMCTb!

* HaXOL[I/ITL Iomangb MHOTI'OYTOJIbHUKa
TPEYTrOJIbHUKHU U YETBIPEXYTOJIbHUKH.

pasOueHreM  Ha

*  OOBSCHATD U WUIIOCTPHPOBATH OTHOLICHHE IUIOMAeH TOTOOHBIX
duryp.

* Pemarp 3aaun Ha BBIYHCIICHHE JHHEWHBIX BEJIMYHMH, IPaJyCHON
Mepbl yIia M IUIOM@NEH TPEeyrojbHHKOB, YETHIPEXYrONbHUKOB H
MHOTOYTOJIbHUKOB, UIMHBI OKPY)KHOCTH H IUTOLIAau Kpyra. Onupasch
Ha JIaHHBIC YCIIOBHs 3a/a4M, HAXOAUTh BO3MOXHOCTH HPHUMEHCHHSI
HeoOxomuMbIX (opmys, mpeobpa3oBbiBath (opmynsl. Mcnonb3oBarh
(dopMyibl st 000CHOBaHHS JIOKA3aTeNbHBIX PAacCykACHHH B Xoze
pewennst.  VHTepnperHpoBaTh  IOJYYeHHBI  pe3yiabrar U
COIOCTABIIATH €0 C YCIOBUEM 3a/1a4H.

[Tnomanu guryp

e

N3yuenne muomanu
Kpyra

| M3yuenne miomanu
MHOTOYTOJIbHUKOB

—> [Ipamoyeonvruka
—> [lapannenocpamma

—>  Ipeyzonvhuka

[Tnomanu guryp

s mpocThIX Guryp miaomaab — 3TO MOJOKHUTENIbHAS
BEJIMYMHA, YHUCICHHOE 3HAueHHE KOTOpoH obmamaer
CIEYIOIIMMHU CBOMCTBAMU:

1) PaBHbIC GUTyPBI HMEIOT PABHBIC TITOLIA/IHL.

2) Ecnu ¢urypa pasbuBaeTcs Ha YacTH, SBISIOMIAECS
IPOCTBIMU (PUTypaMH, TO ILIOIIA b 3TON QUTypEI paBHA
CyMMe IUIOLIa/IeH ee yacTei.

3) Ilmomams KBajgpara CO CTOPOHOW, PAaBHOM €IHHHIIE
W3MEPEHNS, PaBHA SIMHULIC.

— Tpaneyuu

HCHTpaHBHBIG N BIIMCAHHBIC YTJIbI

LeHTpaJbHBIM YIVIOM B OKPY)XHOCTH Ha3bIBa€TCS IUIOCKUIN YToi ¢
BEpIINHOH B €€ IeHTpe. YacTh OKPY)KHOCTH, PAaCIOIOKEHHAS.
BHYTPH IJIOCKOTO YIJIa, HAa3bIBAETCS AYTOH OKPYKHOCTH,
COOTBETCTBYIOLIEH 3TOMY LIEHTPAJIbHOMY YIITy




JInvHa OKpY’>KHOCTH U IIIOIIAb
Kpyra

le/[ HEOTPaHMYCHHOM YBECIIMYCHUN
quciaa CTOpOH BIIMCAHHOTO B

IInomane kpyra paBHa HOJIOBUHE

TIPOU3BEICHUS AJMHBL
OKPYXKHOCTb TpaBUIILHOTO OrpaHUYHMBAIOIIEH €ro OKpPY)KHOCTH
MHOIOYIrOJIbHMKA  €ro  MEepUMETpP Ha pajuyc

HEOTPaHUYCHHO l'lp]/IGHPDKaeTCH K
JUIMHE OKPYKHOCTH

[Tnomaau mOBEPXHOCTEN TET
BpAIlCHUS

ITnomans GOKOBOH MOBEPXHOCTH IIIMHApPA BBIYHCISIETCS IIO
tdopmyne S=CH=27zRH, e R - paguyc nmmuanpa, a H -
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3amauu:

Uemy paBHbBI CTOPOHBI IPSIMOYTOJILHUKA, €CIIH €T0 epumerp 74
JIM, a TUTOIaab 3M ?

Haiinure rmuiomans pom6a, eciau ero Boicota 10 ¢M, a OCTpbIid yroi
30 rpamycoB.

quy paBHa miomanab paBHO6ele6HHOF0 TPEYroJbHHUKA, €CJIA €T0

Tpanewna
ocHoBanue 120 M, a 6okoBas cropona 100 m?
B paBHOOOKOI Tpamenuu Golbliee OCHOBaHHE PaBHO 44 M, GokoBast
/ , ctopoHa 17 M u quaronans 39 M. Haligure rutomans Tpaw..
"\\Zg 7 { 7
MeTOﬂVI"IeCKVle MaTepuanbl Ans OGy‘-IaI'OI.I.lMXCﬂ no noaroToBke K

nMpakTn4eckKu M/na6opaTopH biM 3aHATUAM

B xoae noaroToBKM K MPaKTUYECKUM 3aHSATUSAM CTYAEHTY HEOBX0AMMO M3Y4YnTb OCHOBHYIO NUTepaTypy,
03HaKOMUTLCS C AOMOSTHUTENBHON NUTEPATYPOIA.

[lNs NoAroToBKM COOGLLUEHMIN MO KOHKPETHON TeMe (KOHKpeTHasi TEXHONOrnst) CTyaeHTy Heobxoaumo
AaTb OOyl XapaKTepucTUKy paccMaTpuBaeMoW TexXHOMormM, OTMEeTUTb ee [OCTOMHCTBA U
HegoCTaTKM, MNPOWUNIIOCTPUPOBATL €€ Ha KOHKPETHbIX MpUMepax WCMoNb3oBaHMS €e Ha ypokax
mMaTemaTUKu.

[na noaroToBKM KOHCMEKTa ypoka (dparMeHTa KOHCMekTa ypoka) Heobxoaumo BOCMONb30BaTbCHA
CneayoLen CXeMom:
Tema ypoka:

YyebHuK:

Tun ypoka:

Llenu ypoka:
B HanpaBfeHMn JIMYHOCTHOIO Pa3BUTUS: ;
B MeTanpegMeTHOM HanpaBreHun: ;

B NpeaMETHOM HanpaBfeHuu:

MecTo YPOKa B CUCTEME YPOKOB AaHHOro pasgena:

N3yyaemble NOHATUS (TEPMUHDI):

O6opyaosaHue:

CT1pykTypa ypoka

Ne OT1an Bpems, | 3agaun lMnaHnpyemble pesynbTarhl

n/n | ypoka MUH. 3Tana MpeomeTHble yyQ JIn4HOCTHBbIE
Xoa ypoka

Ne n/n | OTan ypoka HeatenbHocTb yuntensa | [lessTenbHOCTb Y4EHMKOB o0ov[




PeweHne gpomaluHero 3agaHus
OcCKu3bl cnangos npeseHTaumm

[nsa npoBeaeHns aHannsa y4ebHuKa CTyaeHTy HeoOX0aANMO NPUAEPKMBATLCA CreayloLen CXeMbI:
1. HasBaHwue, aBTOp, rog nsgaHus.

2. CtpykTypa y4yebHuKa:

— CTPYKTypa OCHOBHOIO cofepXaHus;
— CNpaBOYHbLIM MaTepuan,
— JONONHUTENbHbIM MaTepuan,

3. CopepxaHue yvyebHuka:

— TEeopeTUYeCcKMe OCHOBbI OCHOBHBIX TeM y4eOHMKa;

— cobnoageHne o6LLENPUHATON TEPMUHONOMMN U CUMBOJTUKY;

— peanusauusi NpuMHUMNa ucTopnsmMa B U3NoXeHUn y4ebGHoro matepuana;
— [OCTYMHOCTb M3NOXeHWs MaTepuana.

4. AHanus 3agay v ynpaxHeHun rnaebl y4ebOHuMKa:

—  CTPYKTypa CcUCTEeMbI yNpaKHEHWH;
— [OCTaTOMHO M 3a4ad U yNpakHEHUN ONa 3aKpenneHnsa TeopeTU4eckoro maTepuana u
camMoCTOsITENbHON paboThl;
— pacnonoXeHbl N OHWN C HapacTaHMeM TPYAHOCTU UX pPeLLeHMs;
— COOTBETCTBYET NN COAEPXKaHNE 3afad Lensm BOCMUTaHNS yYaLmnxcs;
—  UMeloTCA N 3aa4M MOBbILLEHHOW CNOXHOCTY;
—  UMelTCsa N 3a4a4u ¢ 3aHMMaTeNbHbIM U UICTOPUYECKUM coaepXKaHnem?
Kak wmnntocTpypoBaHbl rnaBbl y4ebHMKa (4epTexu, PUCYHKM, rpacdukm M T.n.), KavyecTBO

WNICTPaUUn 1 NPaBUNbHOCTb NX PACMNONOXeHWA?
6. EcTtb nu matepman gnsi BHEKNAcCHOW paboTbl?

7. PeanusoBaHbl N1 B JaHHOM y4ebHMKe MeXnpeaMeTHble CBA3N?

,D,J'IFI npencrtaBneHna aHanmsa ypoka HeO6XO,EI,I/IMO 3anosiHNTb cnenyrLlyro T86]'II/IL|,y.

Tema ypoka, TN ypoka:

Lenun
ypoka:

Mcnonb3yemble Ha ypoke cpecTBa 00y4eHus:

PesynbTaThl:

NINYHOCTHbIE:

MeTanpeaMeTHbIe:

npeaMeTHbIE:

Sransi ypoka [eaTtenbHOCTb [eaTtenbHOCTb dopmunpyem
yuutens yyalmxcs ble YY[

BbiBOAbI, pEKOMeHOaLMM:

[ns cocTaBneHuMsi OWarHOCTMYECKOM KapTbl MO 3adaHHOM Teme LernecoobpasHo Mofb3oBaTbCA

cnepaywoLlen Tabnuuen:

3HaHuA

YmMmeHusa

Yyl

3apaHue

[ |




TemaTuka pecpepaTtoB/goknagoB/acce, MeToaMYECKUe peKoMeHAauum
BbINOMTHEHMUIO KOHTPOMbHbLIX U KYPCOBbLIX paboT, MHbIEe MaTepuarnbl

MepeyeHb TeM cooOLUEHU N

TexHonorunst npobnemHoro obyyeHus
TexHonorns Mo3roBoro wTypma

[nanoroBasi TexHomnorus

TexHoNnornst MUHTEpPaKTUBHOIO 06y4eHMs
Kenc-texHonorusa

TexHonorna NpoekTHoON AeAaTeNbHOCTH
TexHonornsa noptdonuo

TexHonornsa passuTUsS KPUTUHECKOTO MbILLITEHNS
TexHonornsa oby4eHnst B COTpygHUYECTBE

0. UrpoBblie TexXHOMNOMNK

BOONoOMODE

MepeyeHb NOHATUI ANsA rnoccapus

YpaBHEHUS C OOHOW NepeMeHHoM (7 Knacc)

DyHKUMM 1 nx rpadoukn (7 knacc)

JInHelHble ypaBHEHUS ¢ ABYMS NEPEMEHHBIMU N UX CUCTEMBI (7 Kracc)
HencteutenbsHble ymicna (8 knacc)

KBagpaTHoe ypaBHeHUe n ero KopHu (8 knacc)

OcHoBHbIE CBOMCTBA NPOCTENLLMX reoMeTpryeckux duryp (7 knacc)
CmexHble 1 BepTukanbHble yribl (7 Knacc)

CymMma yrnoB TpeyrosnbHuka (7 knacc)

YeTbIpéXyronbHukM (8 knacc)

10 BekTtopsbl (8 knacc)

©CoNoO~WNE

MepeyeHb Tem AnA coctaBneHua andcgpdepeHUMpoBaHHbIX 3ag4aHNN

dopMysbl COKpaLEHHOIO YMHOXEHMUS
[pobHo-paunoHanbHble ypaBHEHUS

HepaBeHcTBa ¢ OAHON NEPEMEHHOM N UX CUCTEMBI

PelwweHne kBagpaTHbIX HEPABEHCTB

MpuMeHeHne CBONCTB apnpMeTU4ECKOro KBagpaTHOro KOpHs
ApudmeTtryeckasn nporpeccums

"eomeTpuyeckasa nporpeccus

CrteneHb C uenbiM nokasartenem

PeleHne cuctem ypaBHeHWIN C 4BYMSA NepEMEHHbIMU

10 MocTpoeHune rpamnkoB dyHKLMUI

CoNor®ONE

AHann3 akcMoOMaTUKM LUKOJNbHbIX y‘-lesHVIKOB reomeTpuun

Cxema Ans npoBeAeHUsi aHanusa
1. OCHOBHbIE MOHSITUS aKCMOMaTMKM
2. OCHOBHbI€ rpynnbl akCcMoMm
3. TlNoaxod K M3y4eHUo akCcMOMaTWKK, peanu3yeMblil B paccCMaTpMBaeMoM y4ebHuKe
4. Wcnonb3oBaHWe akCMOMaTMKM NpW AOKa3aTeNbCTBE NEPBbIX TEOPEM

AHanus WKonbHbIX y‘-IeGHI/IKOB MaTeMaTukum

no



lMpoBeanTe NMCbMEHHbI aHann3 ogHON U3 Tem y4ebHuMka MaTemMaTUKM Mo CXeME:

1. ABTOp, Ha3BaHwue, rog n3gaHus.

2. CtpykTypa y4ebHuka (rnasbl, naparpadbl 1 T.4.).

3. CopepxxaHne Tembl;

— COOTBETCTBME CTAHZAPTY MO codep)KaHuio 1 06bemMy ydebHoro matepuana;

— Hanuyue BOMpOCOB AN CAMOKOHTPONS.

4. AHanu3 3agad n ynpaxHeHumn no Teme:

— [OOCTaTOMHO 1M 33ajad W ynpaXHEeHUMn Ans  3akpenneHus TeOopeTUMYecKoro martepuana u
camMoCTOsITENbHON paboThl;

— pacnonoXeHbl S OHU C HapacTaHNeM TPYAHOCTU UX peLLeHUs;

— COOTBETCTBYET NM 3afa4u LensiMm BOCNUTaHUA yYalLmXCs;

— MMeKwTCa M 3agayun  Ons YCTHbIX BbIYUCIIEHWA U MOBBIWEHHOW CIIOXHOCTW; 3adavn C
3aHMMaTeNbHbIM U UCTOPUYECKUM COOEPKaHNEM?

5. [loCcTynHOCTb M3NOXeHns coaepxaHus yv4ebHoro matepuana; ero ybeamtenbHOCTb; KPpacOYHOCTb;
npoctoTa u T.n. NMpnBeauTe npumepsbi.

6. Wnnioctpaumm TeMbl (CXeMbl, PWUCYHKW, Tpadukn U T.M.), WX KA4YeCTBO W NPaBUIbHOCTb
PacnosoXeHusl.

7. OCcoBEHHOCTU N METOANYECKNE OTIINYNA N3MOXKEHMSA TEMbI OT Y4EOHNKOB ApYrnx aBTOPOB.
8. Bawe MmHeHune 06 yuebHuke.

MepeyeHb 3aA4aHUI Ha coCcTaBlieHWe CPABHUTENbHbLIX U CUCTEMATU3NPYIOLWMX Tabnuy

1. CoctaButb cuctematusmpytowyto Tabnuuy no teme «Vcnonb3osavve UKT B o6ydeHun
MaTemaTuke» (Tabn. 1).

2. CocTaBuTb CpaBHUTENbHYO Tabnumuy no Teme «feomeTpuyeckme BeENUYMHbI» (Tabn. 2).

Tabnuvua 1
HasBaHue canta OneKTPOHHLIN agpec Xapakrepuctuka canrta
Tabnuua 2
YyebHuk 1 JNInHna cpaBHeHusA Y4yeOHuUK 2
OnnHa
lMnowaab
O6bém

MNMepeyeHb 3apaHuM Ha cocTaBneHne NoA6OPKM ynpaxHeHUn

1. CoctaBuTb NOA6OPKY yNpaxHeHWUn ANna OPMUPOBAHUSA OQHOMO U3 NPEeaIoXEHHbIX NOHATUNA:
1) napannenorpamm;
2) TpeyronbHuK;
3) pomb;
4) OKPY>XHOCTb;
5) moaynb vncna;
6) kBagpaTuyHasa yHKUMS;
7) apudmeTudeckasa nporpeccus;
8) dyHKuUus;
9) reomeTpuyeckas nporpeccus;
10) napannenbHble NpsiMble.
2. CoctaBuTb NoABOPKY yrnpaxHeHU Ansg dopMMPOBaHUSA YMEHUIN NO TeMaM:



1) cBowcTBa NapannenorpaMmma;
2) NpW3HaKN paBeHCTBA TPEYroflbHUKOB;

3) pomb;

4) [nvHa OKPYXXHOCTMU;
5) moaynb vncna;
6) kBagpaTudHas yHKUMS;
7) apudmeTudeckasa nporpeccus;
8) yHKUMA 1 eé rpaduik;
9) reomeTpuyeckas nporpeccus;
10) napannensHble NpsMble.
3. CoctaButb NoAGOPKY YNpaXKHEHU ANA N3y4eHUSA CneayrLmnx TEOpeM:

1)
2)
3)
4)
5)
6)
7
8)
9)

1)
2)
3)
4)
5)
6)
7
8)
9)

CBOWCTBO MefuaHbl paBHOOeapeHHOro TPeyronbHUKa;

TPETUIA NPU3HaK paBEeHCTBA TPEYroflbHUKOB;

CBOWCTBO AuaroHaren napannenorpaMmmva;

Teopema o cpegHel NMHUN TPeYrosbHKKa;

Teopema o cpegHel NMMHUK Tpaneumu;

nepBbIi NPU3HaK NogooUs TPeyronbHUKOB;

Teopema 0 BblYMCIEeHWUM NNoLaan napannenorpaMmma;

Teopema o BblYMCIEeHUM NNoLaan Tpaneumu;

TEeopema O LIeHTPEe OKPY)XHOCTM, ONMUCAHHOI OKONMO TPeYronbHUKa;

10) Teopema 0 LeHTPe OKPY>KHOCTU, BNUCAHHOW B TPEYroSibHUK.

4. CocTaBUTb KOMMMEKT YMNpaXHEeHMN MO roToBbIM 4epTexam no Teme «[llapannenbHOCTb U
nepneHaunKynspHOCTb Ha NITOCKOCTUY.

5. CoctaButb Noabopky ynpaxkHeHu no matepmanam O3 n EID no cneayowmm temam:

4yucna n BblYUCNEHNS;

anrebpanyeckune BblpaXKeHus;

ypaBHEHWS;

HepaBeHCTBa;

4YncnoBble NoCnegoBaTeNbHOCTY;

DYHKLMK;

KOOpOUHaTbI Ha NPSIMOW N NNOCKOCTY;

nnoLiaam reoMmeTpudeckux uryp;

3aNeMeHTbl KOMOMHATOPWIKN;

10) aneMeHTbl CTaTUCTUKN N TEOPUN BEPOATHOCTEN.

MepeyeHb 3agaHM AN NOArOTOBKU KOMMbIOTEPHbLIX NPe3eHTauun

1. MNoaroToBUTbL KOMMLIOTEPHYIO Mpe3eHTaumio K parMeHTy ypoka Mo [aHHOW Teme
(npunoxenwne 9).

2. PaspaboTtaTb KOMMBIOTEPHYO Npe3eHTaumto no teme «MayvyeHme yHKLMIA B LLUKOSIbHOM
Kypce maTemaTukny.

3. lMogroToBMUTL KOMMBIOTEPHYKD Npe3eHTauuio no Teme «[leomeTpudeckne durypbl B
CTEPEOMETPUN U UX CBOUCTBAY.

4. PaspabotaTb KOMMbIOTEPHYK Mpe3eHTaumio no Teme «[llapannenbHoCTb U

nepneHanKynsipHOCTb B NPOCTPAHCTBE» (C UCMNOMb30BaHNEM FOTOBbIX YEPTEXEN).

Tpe6GoBaHus Kk coaepKaHUIO Npe3eHTauumn

— COOTBETCTBUE coaepXaHnA npe3eHTaunmn NocTaBfiEHHON Lenu;

— cobnogeHve nNpuHATBLIX NpasBun opdorpadun, NyHKTyauuu, COKpalleHMn W npasun

odopMneHus TekcTa (OTCYTCTBUE TOUKM B 3arosioBkax u 1.4.);

— oTcyTcTBME (haKTUYeCKMX oMBOK, JOCTOBEPHOCTL NpeAcTaBeHHoN nHpopMaLuuu;

— JaKOHM4YHOCTb TeKCTa Ha crnange;

— 3aBEepLIEHHOCTb (coaepaHue KaxdoW 4YacTu TEeKCTOBOWM MHGOpPMaunm JIOrMyecku

3aBepLUEHO);
— CXaToCTb M KPaTKOCTb U3MOXEHMWS, MakCuMarbHas UH(OPMaTMBHOCTb TEKCTA.

MNepeyeHb 3apaHun onA pa3paboTKn KOHCNEKTOB YPOKOB U BHEKNACCHbIX MEPONPUATUIA



[nsa paspaboTkn KoHcnekTa (hpparmeHTa) ypoka BOCNONb3yNTECH MAaMATKOMN:

NMAMATKA MO NOAroTOBKE K YPOKY

1. OnpepgenuTe Uenu ypoka, ero CTPYKTypy ¥ OCHOBHbIE 3Tanbl.

2. PaspaGotante cogepxaHue ypoka. OTbepuTe maTepuwan wu onpegenute MeTodbl M MNpUEMBI
06y4eHust Ha Kaxxgom aTane ypoka. CcopmMynupynTe 3agaHus 1 BONPOChI YYaLLMXCA.

3. [lNpogymanite opraHM3aLNOHHY0 CTPYKTYpPY 1 pacnpegenute y4ebHoe Bpems Ha Bce aTanbl ypoka.

4. TllpegycmoTpute 4epedoBaHWE pPasfUYHbIX BUOOB [OEATENbHOCTWU, CIIOXHOIMO W HECMOXHOro
MaTepuana, npaBUNbHOE COOTHOLWIEHME Mexay paboTonm nog pPyKOBOACTBOM  yduTenss u
CaMOCTOSATENbHON paboTomn y4ynTens.

5. Wcnonb3ynte no BO3MOXHOCTM npuemMbl guddepeHumnaumm yuebHom paboTbl, a Takke 3NIEMEHTHI
npo6remMHoro oby4yeHus.

6. Bknwounte, ecrnn HYXHO, YMpaxXHeHUs 3aHMMAaTenbHOro Xxapakrtepa, AufakTU4eckne wurphbl,
PU3KYNbTMUHYTKMN.

7. Pacnpegenute y4vyebHOe Bpems Ha OTAerNbHble 3Tanbl ypoka B COOTBETCTBUM C LEnsMu wn
coaepxaHuem paboThbl.

8. [llogrotoBbTE AMOAKTUYECKMA W HarnagHbln matepuan Kk ypoky, TCO, npogymante MecTo U
METOOMKY ero MUCnosfib3oBaHnsA, 0POpPMIIEHNE 3anucen y4vallmnxca B TeTpagsx, a Takke 3anucen
yuuTens Ha gocke.

9. OdhopmuTe pasBepHyThbIN NIIaH—KOHCMEKT ypoka.

3apaHue 1. PaspaboTtaTb KOHCNEKT ypoka (B COOTBETCTBUM C METOOMYECKMMM TpeboBaHMAMM K
KOHCMEKTY ypoKa MaTeMaTtuki):
1. no oaHoOM 13 criegyowmx Tem:
1) CpegHsist nuHns TpeyronbHuka (y4ebHuk A.B. MNoropenoea «eomeTpus, 7-9»);
2) CpepgHsas nuHua Tpaneumm (y4ebHuk A.B. MNoropenosa «'eomeTpusi, 7-9»);
3) Cymma yrnos TpeyronbHuka (y4ebHuk J1.C. AtaHacaHa n gp. «'eomeTtpus, 7-9»);
4) TNnowapp napannenorpamma (y4ebHuk J1.C. AtaHacaHa u gp. «'eomeTtpus, 7-9»);
5) Honwn. O6bikHOBEHHbIE Apobu (y4ebHuk H.A. BuneHkuHa n gp., «MaTtemaTuka, 5»);
6) Lap (y4ebHuk H.A. BuneHkuHa n gp., «Matematuka, 6»);
7) ApudmeTtunyeckas nporpeccust (yuebHuk KO.H. MakapbidueBa u gp., «Anrebpa, 9»);
8) Teopema Buerta (y4ebHuk KO.H. MakapbiyeBa u gp., «Anrebpa, 8»);
9) Yucnosble npomexyTkn (y4ebHuk KO.H. MakapbiyeBa n gp., «Anrebpa, 8»);
10) PasnoxeHne pas3HOCTM KBagpaTtoB Ha MHoxuTenu (yyebHuk HKO.H. MakapblueBa
n ap., «Anrebpa, 7»).
2. HecrtanpapTHoro ypoka no teme «MaremaTudeckMe BblpaXXeHUss U TOXAECTBEHHbIe
npeobpasoBaHNSa».
3. Ypoka-3ayé€Ta no Teme «YpaBHEHUS U HEPABEHCTBA.
4. Ypoka no ogHon u3 Tem yrinybrnéHHoro Kkypca anrebpbl OCHOBHOWN LUKOSbI.

Cxema KoHcneKTa YPOKa

Tema ypoka:

YYeOHUK:

Tun ypoka:

Llenn ypoka:
B HaNpaBneHun NMYHOCTHOrO Pa3BUTUS: ;
B MeTanpegMeTHOM HarnpaBfeHUu: ;

B NPEAMETHOM HanpasfeHnm:

MecTo YPOKa B CuCTeMe ypOKOB AaHHOro pasgena:

N3yyaemble NOHATUS (TEPMUHDI):




O6opynoBaHue:

CTpyKTypa ypoka

Ne OTan Bpems, | 3agaun lMnaHupyeMble pesynsTathbl

n/n | ypoka MVH. aTana lMpegmeTHblE Yy[a JInyHoCTHbIE
Xof ypoka

Ne n/n | OTtan ypoka [eatenbHoOCTb yuntens [eaTenbHOCTb Y4EeHMKOB o0y

PeweHne gomaluHero 3agaHus
OCKu3bl cCnangoB npeseHTaumm

3apaHue 2. PaspaboTtaTb KOHCNEKT BHEKITACCHOrO MEPOMNPUATUIS:

1.
2.

no Matemartuke (Onsi ykazaHHOro kracca);
no Teme «"eomeTpuyeckue urypbl B NNaHUMETPUM U UX CBOMCTBAY (C Npe3eHTaumnen).

Cxema KOHCNeKTa BHEeKNacCHOro MeponpuAaTusa

Knacc;

BOO~NOOMWNE

Tema mMeponpuaTus;

Lenu MeponpusTus;
dopma npoBeaeHus;
obopynoBaHue;

cueHapui (pacnpegerneHne 3TanoB BO BPEMEHN M ONUCAHNE OCHOBHbIX 3TaroB);
NPUNoXeHMs.

MepeyeHb TeM AOKNanoB C Npe3eHTaumen

Y pok-aKkckypcus

Ypok - genosas urpa
Ypok-3a4éT

Ypok - nabopaTtopHas paboTa
Ypok-ayKumnoH

YpoK — nyTewlecTBme B NpoLusioe
YPOK-KOHCYNbTauus
Ypok-nekuus

. Ypok — «xuBasi» raseTta

0. YpOK — «MO3roBOW LUTYPM».

3apgaHue Ha NnpoBedeHWe aHanu3a ypoka

Ons npencrtasneHna pe3dynbtaTtoB aHann3a HeobXxoaMMO 3anoSTHUTb cnenyroLulyro Ta6n|/|u,y.

Tema ypoka, Tvn ypoka:

Llenn ypoka:

Ncnonb3yemble Ha ypoke cpeacTBa obyyeHus:




PesynbTaThl:

NIUYHOCTHbIE:
MeTanpeaMeTHbIE:
npeaMeTHbIE:
eATenbHOCTb eATenbHOCTb
OTanbl ypoka A A dopmupyembie YY[]
yuuntens yyawmxcs

BbiBOAbI, pEKOMEHAALMMN:

MepeyeHb 3apaaHMN ONA COCTaBNEeHUA TECTOB

CocTaBuTb TecCT (He MeHee [BYyX BapvaHTOB) NO OAHOW M3 NPeASIOXKEHHbIX TeM, 06a3aTenbHO yKa3as
WMHCTPYKLMIO K TECTY, K4 K HEMY M KpuTepumn oueHKn. Kaxabin TeCT JOmKeH coagepxaTb He meHee 10
3agaHnin pas3HOW TecToBOM (popMbl (HEOOXOOMMO 3a4eNCTBOBAaTb HE MeHee TPEX (hOpM TECTOBbIX
3agaHuin). 3agaHusa OOImkHbI ObiTb gMddepeHUMpoBaHbl MO YPOBHIO CMOXHOCTY (3TO criegyeT yvyecTb
npv NIaHNPOBaHUN KPUTEPUEB OLIEHKN).

1. o Teme pa3spaboTaHHOro KOHCNEKTa ypoka (npunoxeHue 9).
2. Tlo Teme «[1ponsBogHany.
3. [o Teme «BekTopbI».

MepeyeHb 3ag4aHMI Ha COCTaBNeHNe AUAarHOCTUYECKOM KapTbl
PaspaboTaTb AMarHOCTUYECKYHo KapTy MO TeMaM:

1. Yucnosble cUCTEMBI.
2. 3OnemeHTbl Teopumn BepOFITHOCTeIZ M MaTeMaTU4EeCKOW CTaTUCTUKN.

3HaHunA YmeHus yyl
3apanue [ R I I ]

3apaHusa no pa3paboTke rpynnoBbIX MUHU-NMPOEKTOB

3apaHue 1. B pamkax pasgena «leomeTtpudeckne npeobpasoBaHus» paspabotatb rpynnoBon MUHM-
NPOEKT MO OAHON U3 CreaYoLWNX TEM:

1. CummeTpus B Npupoge.

2. 3epkanbHasg cuMMeTpus.

3. leomeTpuyeckue npeobpasoBaHnsa B apXUTEKTYpPE.

4. ®pakTansl.

3apaHue 2. PaspaboTtaTtb rpyrnnoBo MUHU-NPOEKT AN YrnyGrnéHHOro u3ydyeHuss MatemMaTukm B 5-6
Knaccax no ogHoOn M3 cnegylowmx Tem:

1. Yucna 3HaKoMmble 1 HE3HAKOMBbIE.

2. TeomeTpuyeckmne purypbl BOKpyr Hac.

3. CTapviHHbIE Mepbl.

4. JlabvpuHTbI.

3apaHue 3. PaspabotaTtb rpynnoBo MWHU-NPOEKT ANs YrnyGrnéHHOro M3yyYeHus reomeTpun B
OCHOBHOW LLIKOSIE NO OL4HOW M3 CnegyoLwmx TeMm:

1. 3ameuvaTenbHble TOYKU W MUHUN TPEYronbHUKA.

2. BHeBnncaHHasi OKPYXXHOCTb.




3. Teopewmbl YeBbl 1 MeHenas n nx npumeHeHue.
4. Knaccuyeckne reoMeTpudeckme 3agavm peBHOCTMU.

3apaHue 4. NMogobpaTb TEMY 3NEKTUBHOrO Kypca ansa ydawwmxcd 9, 10 unm 11 knacca, paspabotaTb
MOSICHUTENbHYIO 3anMCKy U TEMaTU4YeCcKoe NaHMpoBaHue.



