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MOACHUTEJNIbHAA SATTNCKA

Anrebpa aBnseTcd OAHUM W3 OMOPHbIX KYPCOB OCHOBHOro 06LWEro
obpas3oBaHuA: OHa obecrneymBaeT M3yyeHne Apyrnx AUCUUNINH, KakK eCTeCTBEHHO-
Hay4yHOro, TaKk W TYMaHUTapHOro LUWK/IO0B, €€ O0CBOEHMEe HeobxoAuMo Ans
NPOAO0/KEeHNsA 06pa3oBaHMA 1 B NOBCEAHEBHOM XMN3HN. Pa3BuTne y obyyaroLimxcs
Hay4HbIX NpeacTaBNeHUA O TMPOUCXOXKAEHUM W CYLLHOCTU anrebpanmyeckux
abcTpakumin, cnocobe oTpaxKeHUs mMaTeMaTnU4eCKOM HayKoin ABNEHWIA M NPOLLeCCOB
B npupoge u o6uwecTtBe, ponvM MaTeMaTU4yecKoro MOAENMPOBaHWS B Hay4HOM
MO3HaHWN N B NPaKTUKe CNOCOOBCTBYET (DOPMUPOBAHUIKD Hay4YHOr0 MUPOBO33PEHMS
N KayeCcTB MblILIEHNA, HEOOX0AMMbIX ANs afanTauuMy B COBPEMEHHOM LU(POBOM
obuiectBe. W3yyeHue anrebpbl obecneymBaeT pa3BuUTME YMeHWA HabnALaTh,
CpaBHMBaTb, HaxO4WTb 3aKOHOMEPHOCTW, TpebyeT KPUTUYHOCTU MbILLEHWS,
CNOCO6GHOCTM aprymeHTMPOBaHHO O0OGOCHOBbLIBATb CBOW [EWCTBUA W BbIBOAbI,
(hopmynupoBatb yTBepXAeHUA. OCBOeHMe Kypca anrebpbl obecneymBaeT pa3BuTune
NOTNYECKOr0 MbILW/IEHUS 00y4YatoLMXCsA: OHWM  UCMONb3YKT AeAYKTUBHbIE U
UHAYKTUBHbIE pacCyXeHus, 06006LeHNne N KOHKpeTu3aumio, abctparmpoBaHme u
aHanormio.  ObOyyeHue  anrebpe  npegnonaraet  3HAYUTE/IbHbIA ~ 0OBEM
CaMOCTOATE/IbHON  feATeNIbHOCTU  06yyarowmxcd, MNO03TOMYy CaMOCTOATe/IbHOe
pelLeHne 3a4a4y ABNSETCA peann3almein AesTe/IbHOCTHOro NpuHLmMna oby4veHus.

B cTpykType nporpammbl y4yebHOro Kypca «Anrebpa» Ansa OCHOBHOIO
obuiero obpasoBaHUA OCHOBHOE MECTO 3aHWMAKT COfepKaTe/ibHO-MeToAnYecKue
NNMHUK: «Yurcna n BblYUCNEHUSA», «ANTTebpanyeckne BbIPaXKEHUA», «YPaBHEHUSA U
HepaBeHCTBa», «®PyHKUMM». Kaxpgasa M3 3TUX coAepXaTenbHO-MeTOANYECKUX
NIMHWIA pa3BmMBaeTCs Ha NPOTSKEHUW TPEX NIeT U3YYeHUs Kypca, B3aMMOLeNCTBYSA C
APYTUMW  ero NuHusMn. B xope wm3ydeHus ydeBHOro Kypca ob6yuvarouwmmcs
MPUXOAMTCA NOrMYECKN paccyXiaTb, UCMONb30BaTb TEOPETUKO-MHOXECTBEHHbIA
A3blK. B cBA3M € 3aTMM B nporpamMmy Yy4yebHOro Kypca «Anreépa» BK/IOYEHbI
HEeKOTOpble OCHOBbI /IOTMKKW, NpeAcTaB/ieHHble BO BCEX OCHOBHbLIX pasgenax
mMaTeMaTM4yeckKoro obpasoBaHuns U CNOCO6CTBYIOLLME OB/afeHN0 06yyaroLmmMmcs
OCHOB  YHMBEPCA/IbHOrO  MaTeMaTM4yeckoro  ssblka.  CogepxxaTenlbHOW U
CTPYKTYPHON OCOGEHHOCTBbID Yy4yeOHOro Kypca «Anrebpa» sBAseTcsd ero
MHTErpMpoBaHHbIN XapakTep.

CopgepXaHve nuMHUM «Yucna ©  BbIYUCNEHUA» CNYXUT OCHOBOW Ans
fanbHenLWwero n3yvyeHns maTeMaTuKu, CMOCO6CTBYeT pasBUTUIO Yy 06ydaloLmxcs
NOTFMYECKOro MbILIEHNSA, (DOPMMPOBAHUID YMEHUWSA MO/Ib30BATLCA aifOPUTMamu, a
TakXXe NPUobpeTeHN0 MPakTUYECKMX HaBbIKOB, HEOOXOAMMbIX A5 NOBCELHEBHOM
YXU3HW. Pa3BuTUe MOHATUA O 4YuC/ie Ha YPOBHE OCHOBHOIo 06Liero obpasoBaHUs
CBA3aHO C pauuoHanbHbIMM W UppayMoHanbHbIMKU YucnaMu, (QOPMUPOBaHMEM



NpeAcTaBNeHNIA O [EeNCTBUTENbHOM u4ucie. 3aBeplUueHUe OCBOEHMSA YMCNOBOW
NIMHUWN OTHECEHO K cpefiHeMy 06LLleMy 06pa3oBaHuto.

CopepxkaHue ABYX anrebpanyeckmx NMHUi - «Anrebpanyeckme BbipaXKeHUa»
N «YpaBHEHUS U HepaBeHCTBa» CMNOCOOCTBYET (POPMMPOBAHMIO Yy 06y4varoLmMxca
mMaTeMaTM4ecKoro annapara, Heo6XoAMMOro AN peweHus 3afjay MaTtemaTuKW,
CMEXHbIX MpegMeTOoB W MNPaKTUKO-OPUEHTUPOBAHHbLIX 33gady. Ha ypoBHe
OCHOBHOro o06uiero o06pas3oBaHMA Yy4ebHbI MaTepuan rpynnupyeTcs BOKPYr
paunoHaNbHbIX BblpaXXeHUn. Anrebpa 4EMOHCTPUPYET 3HaUYeHMe MaTeMaTUKKN Kak
A3blka A1 MNOCTPOEHUS MaTemMaTU4eCKUX MOfeNieid, OnucaHus MpoLEeccoB MU
fBMIEHUI peanbHOro Mupa. B  3agauyn o06ydeHus anrebpe BXOAAT TakXKe
JanbHellwee pasBUTME  anropMTMMUYECKOro  MblLI/IeHUs, Heob6xoAumoro, B
4aCTHOCTW, [NA OCBOEHMA Kypca WHMOpMaTWKW, W OBflafleHNe HaBblKamu
0efYKTUBHbBIX paccyxaeHui. MpeobpasoBaHne CUMBOJIbHLIX (POPM Crnocob6CTBYeT
pa3BUTUIO BOOBOPaXKeHUs, CNOCOBHOCTEN K MaTeMaTMUYeCKOMY TBOPYECTBY.

CogepxaHve (yHKLMOHaIbHO-TpanyecKo NMHUN HaLe/leHO Ha Nony4veHune
00yYaroLWMMNCA 3HAHUIA 0 (DYHKLUMAX KaK BaXKHeWLlIen mateMaTUyeckon mofenu
NS ONUcaHUs U UccnefoBaHMa pa3HO06pasHbIX MPOLECCOB U ABNEHWUI B Npupoe
n obuecTBe. M3yuyeHne Matepmana Crnoco6CTBYyeT pa3BUTUD Yy 06ydaroLmxcs
YMEHWA UCMONb30BaTb Pa3/InyHble Bblpa3nTe/ibHble CPeACTBA A3blka MaTeMaTUKK -
CNOBECHbIE, CMMBO/INYECKMNE, Trpadmyeckme, BHOCUT BKnag B (opMMpoBaHue
npefAcTaBNeHUA O PO MaTEMATUKN B Pa3BUTUN LUBUAN3ALUN U KYIbTYPbI.

CornacHo y4yebHOMY nnaHy B 7-9 Knaccax Wu3yyaetcs Yy4ebHbIA Kypc
«Anrebpa», KOTOPbIA BK/OYAET Clefytolne OCHOBHble pa3fesbl COAepXaHus:
«Yucna wn  BblUUCNEHUA», «ANrebpanyeckne BbIPKEHUNA», «YpPaBHEHUA W
HepaBeHCTBa», «PYHKLUMUU».

Ha n3ydeHune yyebHoOro kypca «Anrebpa» orsogutca 306 yacoB: B 7 Kracce
- 102 vaca (3 yaca B Hefent), B 8 knacce - 102 vaca (3 yaca B Heaento), B 9
Knacce - 102 yaca (3 yaca B Hegento).



COOEPXAHWVE OBYYEHWHA
7 KNNACC

Uuncna n BblUMCNEHUS

[Opobn 06bIKHOBEHHbIE W AeCATUYHbIE, Mepexod OT OAHOW (hopMbl 3anucu
apo6ern K apyron. TloHATME pauuMOHanbHOro 4ucna, 3anucb, CpPaBHEHWUE,
ynopsifjoumMBaHue pauumoHanbHbIX  4yucen. ApupmeTnyeckne  AenucTeuma  C
paunoHanbHbIMK Yncnamu. PelleHne 3afjay M3 peasibHOW MPaKTUKU Ha 4acTu, Ha
apoon.

CTeneHb C HaTypasibHbIM MNoOKasaTeneM: onpegeneHue, npeobpasoBaHue
BblpaXXeHM Ha OCHOBe onpefenieHns, 3annucb 6onbwnMx ymcen. MpoueHTbl, 3anuch
NMPOLEHTOB B BMUAe Apobu 1 gpobu B BMAE MPOLEHTOB. TPU OCHOBHblE 3aJayn Ha
MPOLEHTHI, pPeLleHne 3a4a4 U3 peasibHON NPaKTUKMN.

MpuMeHeHMe NPU3HAKOB  AE/IMMOCTM,  Pas3/fioXKeHMe Ha  MHOXUTeNu
HaTypasibHbIX YMCer.

PeanbHble  3aBMCMMOCTM, B TOM uucne npamas W obpartHas
NponopLMOHaNIbHOCTH.

Anrebpanyeckune BblpaxKeHUs

lMepemMeHHbIe, YNCNOBOE 3HAYEHME BbIpaXXEHUA C MepeMeHHON. JonycTumble
3Ha4YeHMsa nepemeHHbIX. [peacTaBneHne 3aBUCMMOCTU MEXAY BeNMYMHaMmun B Buie
(hopmysibl. BbluncneHus no opmynam. NMpeobpazoBaHne 6YKBEHHbIX BblpaXKeHWA,
TOXAECTBEHHO paBHble BbIPaXeHUs, MpaBuna npeobpasoBaHUs CyMM U
NMpou3BeAeHN, NpaBuia packpbiTUA CKOBOK 1 NpuBeLeHNs NOLAOBOHbLIX CaraeMblX.

CBoWCTBa CTEMEHN C HaTypasibHbIM MOKa3aTeneM.

OpHouneHbl N MHOrouvneHbl. CTeneHb MHorouvsieHa. CrioxeHue, BblYUTaHUe,
YMHOX€EHMEe MHOroyneHos. ®Popmy/bl COKpaWwEHHOro YMHOXEHWUS: KBagpar
CYMMbl W KBajpar pasHocTu. dopmyna pasHOCTM KBagpaToB. PasfoxeHue
MHOTO4Y/IEHOB Ha MHOXUTENMN.

YpaBHEHNA N HepaBeHCTBa

YpaBHeHUe, KOpPeHb YpaBHEHWs, npaBuia npeobpa3oBaHUsA YpaBHEHWUS,
PaBHOCW/IbHOCTb YpaBHEHWN.

JlnHeinHOe ypaBHEHWE C OAHOW MEePeMEHHOWN, 4YUCNO KOPHEW NNHEWHOrO
YpaBHEHUS, pelleHne JIMHEWHbIX YypaBHeHWA. CocTaBieHMe YpaBHEHWIA [0
YCNOBUIO 33Ja4K. PelleHne TEKCTOBbIX 3aia4y C MOMOLLbK YPaBHEHWN.

JInHeilHOe ypaBHeHMe C ABYMSA NepeMeHHbIMU U ero rpaduk. Cucrtema AByx
NIMHENHbIX YpaBHEHUW C ABYMA MepemMeHHbIMU. PelleHnMe CUCTEM YpaBHEHWUN
cnocobom noAcTtaHoBKW. [lpuMepbl pelleHns TeKCTOBbIX 334ay C MOMOLLbHO
CUCTEM YpaBHEHWMN.

PYHKLUNN



KoopanHaTta ToOYKM Ha NpsiMoi. YmcnoBble NPOMEXYTKU. PaccTosiHne mexay
ABYMSA TOYKaMN KOOPAUHATHOWN MPSMONA.

MpsamoyronbHasa cuctema koopauHart, ocn Ox n Oy. Abcumcca n oppmHata
TOYKM Ha KOOPAWHATHOW MIOCKOCTU. MprmMepbl rpauKkos, 3ajaHHbIX hopMynamu.
UTeHne rpauKoB peasibHbIX 3aBUCUMOCTEN. T[ToHATME QyHKUMKW. [ padumk
(yHKUMKn. CoincTBa PYHKUUIA. JTInHeinHaa PyHKUMA, eé rpadmK. padmK GyHKUUK
y = |X|. Fpaduyeckoe pelleHVe JNHEWHbIX YPaBHEHWA W CUCTEM JIMHEWHbIX
YpaBHEHUN.

8 KJ/TACC

Uwncna v BbluncieHus

KBagpaTHbll KopeHb W3 u4ucna. [loHATMe 06 uppaynoHasbHOM YKUCTIe.
[ecAaTnyHble NpUBAMKeHNs nppaunoHanbHbiX Yyucen. CBocTBa apnpMeTUUHECKUX
KBaflpaTHbIX KOPHEWN U UX MPUMeHeHMe K Npeobpa3oBaHNIO YMC/IOBbIX BblpaXKeHWUi
N BblUNCNEHNAM. [eACTBUTENbHbIE YnCha.

CTeneHb C LeNbIM MokasaTesiem 1 eé ceoiicTea. CTaH4apTHaa 3anucb Yncna.

Anrebpanyeckune BblpaXeHUSANTebpanyeckme BblipaXKeHUs

KBagpaTHbIl  TpéxuneH, pas3foXXeHWe  KBafpaTHOro TpéxuysieHa Ha
MHOXUTESN.

Anrebpanyeckasds gApobb. OCHOBHOe CBOWCTBO anrebpamyeckon apoodu.
CnoxeHue, BbluMTaHWE, YMHOXeHWe, [feneHuwe anrebpanyeckmx Apoben.
PaLMoHabHble BblpaXXeHUsA U UX npeobpasoBaHue.

YpaBHEHUS N HepaBeHCTBAY paBHEHNA N HepaBeHCTBa

KBafpaTHoe ypaBHeHWe, (opMyna KOpHe KBagpaTHOro ypaBHEHUS.
Teopema Bueta. PeweHune ypaBHeHUI, CBOAAWMXCA K IMHENHbLIM W KBafpaTHbIM.
MpocTeiwmne Apo6HO-paLMoOHabHble YpaBHEHNUS.

pathnyeckas MHTeprnpeTauns ypaBHeEHU C ABYMS NEPEMEHHbIMU U CUCTEM
NIMHERHbIX YpaBHEHUW C [ABYMSA MepeMeHHbIMU. [1puMepbl peleHns CUCTeM
HeNIMHENHbIX YPaBHEHWIA C ABYMSA MEePEMEHHbIMN.

PelwleHne TEKCTOBbLIX 3afady anrebpanyeckmum crocobom.

UuncnoBble HepaBeHCTBA U MX CBONCTBA. HepaBeHCTBO C OLHON NepemMeHHON.
PaBHOCUNbHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBA C OAHON MNepeMEeHHOMN.
CucTeMbl TMHEWHbBIX HEPABEHCTB C O4HOW NepemMeHHOMN.

OYHKUNND YHKL NN

MoHsATME (yHKuuK. O6nacTb OnpefeneHnss M MHOXECTBO 3HaYeHUi
(hyHKUMKN. Crnocobbl 3agaHnsa QyHKUMNIA.

patmK (yHKUMK. YTeHMe CBOMCTB (PYHKUMM NO e€ rpaduky. lMpumepsbl
rpathmkoB (OYHKLMIA, OTpaxarowunx peasbHble MPoLecchl.



PyHKUMN, oOnucbiBalOWMe nNpAMYyH0 U 06paTHY NponopuuoHasbHble
3aBUCUMOCTM, UX rpaukn. dyHkunny =x2,y =x3,y = i y=\x\. ['pagunyeckoe
pelleHne ypaBHEHUA U CUCTEM YPaBHEHWIA.

9 KJ/1IACC

Ywncna n BbluncneHuns

PauunoHanbHble ynucna, ppaumoHasbHble YMCna, KOHeYHble U 6eCKOHeYHble
LecATUYHbIE Apo6u. MHOXeCTBO LeACTBUTE/NbHbIX YUCES, LeACTBUTE/NbHbIE YKCa
KaKk OeCKOHeuYHble [ecATWYHble Apobwu. B3aMMHO OAHO3HAYHOE COOTBETCTBUE
MeXJy MHOXEeCTBOM [eNCTBUTE/IbHbIX YNCENT U KOOPAMHATHOW NPAMOMN.

CpaBHeHWe  [eWACTBUTENbHbIX 4uces, apumeTuyeckue [enNCTBUA C
LEeNCTBUTENbHBIMUW YMCaMU.

Pa3Mepbl O0OBLEKTOB OKpYXalLero Mmupa, AJIUTENbHOCTb MPOLECCOB B
OKpy>KaloLLem mupe.

MprubnnXEHHOE 3HAYeHUe Be/MUYUHbLI, TOYHOCTb NPUbAMmxKeHns. OKpyrieHue
ymcen. NMpuUKNAKa 1 oLeHKa pe3ynbTaToB BblYUCIEHUI.

YpaBHeHUA N HepaBeHCTBa

NnHeliHoe ypaBHeHWe. PelleHne ypaBHEHUI, CBOSALLNXCA K TUMHENHBIM.

KBagpaTHoe ypaBHeHMe. PelleHVe ypaBHEHWUI, CBOAALLMXCA K KBagpaTHbIM.
BukBagpaTHoe ypaBHeHMWe. [puMepbl pelueHns ypaBHEHWA TPeTbelh U YeTBEPTOM
CTeneHeln pas3fioXXeHNEM Ha MHOXUTENN.

PeweHne [po6HO-paLMOHaNbHbIX YpaBHEHWW. PelleHMe TEKCTOBbIX 3afad
anrebpanyeckum MeTOLOM.

YpaBHeHUe C ABYMA MepeMeHHbIMU U ero rpauk. PelleHne cCUCTEM ABYX
NIMHEWHbIX YPaBHEHWI C ABYMS MepeMeHHbIMU. PelleHne cucTem fBYX YpaBHeHU,
OLHO W3 KOTOPbIX JMHEWHOe, a [Apyroe - BTOPOM cTeneHwu. [paguyeckas
WHTepnpeTaymsa CUCTEMbl YPaBHEHUI C ABYMSA NEPEMEHHbIMMN.

PellieHMe TEKCTOBbIX 3aay anrebpanvyeckmm crnocobom.

UucnoBble HepaBeHCTBA M UX CBONCTBA.

PeweHne NMHENHbIX HEPaBEHCTB C OAHOW MepeMeHHOW. PelleHue cuctem
JIMHEMHbIX HEPaBeHCTB C OAHOW nepeMeHHOW. KBajpaTHble HepaBeHCTBa.
[pagnuyeckas uWHTeprnpeTaumMsa HepaBeHCTB W CWUCTEM HEpPaBEHCTB C [BYMSA
NnepemMeHHbIMU.

P YHKUMNPYHKLIMN

KBagpatnuHaa ¢yHkums, eé rpagmk u csoicTsa. [Mapabona, KOOpAMHATbI
BEpPLUMHbI Napabosibl, 0Cb CUMMETPUN Napabosbl.

Fpatky PYHKUUIA: Y = KX, Y =KX + b, Y = KIX, Yy = X3,y = IX, y = |X| , N uX
CBOWACTBA.



Yncnosble nocneposaTtesibHOCTUYHUCNOBLIE nocnegoBaTtesibHOCTU 7

nporpeccmmn
MoHATME uMCNOBON MocnefoBaTeNbHOCTU. 3adaHWe nocnefoBaTelbHOCTY
PEKYPPEHTHOI hOpMYynoin 1 GopmMynol «-ro YneHa.
ApudmMeTnyeckas n reomeTpuyeckas nporpeccun. Popmynbl M-TO YfeHa
apuMeTNYECKOI 1N reOMeTPUYECKO NPOrpeccunin, CyMmbl NEPBbIX N Y/IEHOB.
N306paxeHne YNeHOB apuMETUYECKOW U TEeOMETPUYECKOWN MPOrpeccui
TOYKaMW Ha KOOPAMHATHOM MIOCKOCTW. JINHENHbIA M 3KCNOHEHLMWaNbHbIA POCT.

CNOXHbI€ MPOLIEHTHI.



NINTAHNPYEMBbBIE PE3YJ/IbTATbI OCBOEHNA MPOIMrPAMMBI
YUEBHOIO KYPCA «AJIC'EBPA» HA YPOBHE OCHOBHOIO
OBLWEINO OBPA3OBAHUA

NMNMYHOCTHbIE PE3YJIbTATbI

JINYHOCTHble pe3ynbTaTbl OCBOEHWA NporpaMmmbl  y4eb6HOro Kypca
«Anrebpa» xapakTepusyoTcs:

1) naTproTUYecKoe BOCNMUTaHME:

NPOsIBNEHNEM WHTepeca K MNPOWJJOMY W  HacTOAWEMY POCCUIACKOWA
mMaTeMaTWKKW,  LEHHOCTHbIM  OTHOLUEHWEM K  AOCTVDKEHUSIM  POCCUIACKMX
MaTeMaTMKOB W POCCMIACKOA MaTEMATMUYECKOW LWKO/bl, K WUCMNOMb30BaHUIO 3TUX
AOCTVDKEHNIA B APYTrMX HayKaxX v NpUKnagHbix cepax;

2) rpaxkjaHCcKoe M yXOBHO-HPaBCTBEHHOE BOCMUTaHMe:

rOTOBHOCTbIO K BbINOSIHEHMIO 00513aHHOCTEN rpaXKAaHMHa U peannsauum ero
npae, npeAcTaB/fieHNEM O MaTeMaTUYeCcKMX OCHOBaX (YHKLMOHMPOBAHUA
pasIMUHbIX CTPYKTYpP, ABMEHWI, Npouefyp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbLI, ONPOCHI), FTOTOBHOCTbLIO K 0O6CYXAEHNIO 3TUYECKNX NPOo6eM, CBA3AHHbIX
C MpakKTUYeCKUM MNPUMEHEHUEM [OCTUXEHWIA HayKu, OCO3HaHMEM BaXXHOCTM
MOPasibHO-3TUYECKMX NPUHLMIMOB B AEATEIbHOCTM YUYEHOTO;

3) TpyaoBOe BOCNUTaHME:

YCTaHOBKOW Ha aKTMBHOE Yy4yacTMe B peleHUM npakTUYecKnUx 3agad
MaTemMaTM4YeCKOn HanpaB/lieHHOCTN, OCO3HAHMEM BaXXHOCTU MaTeEMaTUYecKoro
o6pa3oBaHMs Ha MPOTSHXKEHUN BCEN XXU3HWU ANA YCMNeWHONn npodeccrnoHansHoM
[EeATENbHOCTU U Pa3BUTMEM HEOOGXOAMMbIX YMEHWA, OCO3HaHHbIM BbIGOPOM K
MOCTPOEHNEM UHAMBUAYANLHOW TPaeKTopun 06pa3oBaHNs MU XKU3HEHHbIX NIaHOB C
YYETOM JINYHbIX MHTEPECOB W O6LLECTBEHHbLIX MOTPEOHOCTEIR;

4) acTeTNUYeCKOoe BOCMUTaHUE:

CNOCOOHOCTbID K  3MOLMOHaNbHOMY U 3CTETUYECKOMY  BOCMPUATUIO
mMaTeMaTMyeCKMX OOBLEKTOB, 3afay, PeLIeHWin, pacCy>XXAeHWW, YMEHUIO BUAETb
MaTeMaTuyecKne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LEHHOCTM Hay4HOro NO3HaHUSA:

opveHTauuMen B [eATENbHOCTM Ha COBPEMEHHYH CUCTEMY HAYUHbIX
npeAcTaB/ieHNn 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUS 4YesioBeKa, NMPUPOAbl U
obwecTtBa, MOHMMaHWEM MaTeEMaTUYECKON HayKuM KakK cgepbl YenoBeYecKoi
[AeATeNbHOCTU, 3TanoB eé pasBUTUA W 3HAYMMOCTU ANs PasBUTUSA LMBUIN3ALUN,
OBNafieHNEM A3bIKOM MaTeMaTUKU U MaTeMaTU4YeCKOM KyNbTypoil KakK CpefCcTBOM
Mo3HaHWA Mupa, OBfafleHWEM MNPOCTEMWMMIN HaBblKaMn UCC/ef0BaTeIbCKOWA
AeATeNbHOCTH;



6) (u3nuyeckoe BOCNUTaHWE, (HOPMUPOBaHWE KY/bTypbl 340P0BbA U
3MOLIMOHANILHOI0 6/1arononyynsa:

rOTOBHOCTBHIO MPUMEHATbL MaTeMaTuyeckue 3HaHUA B MHTepecax CBOEro
3[0pOBbA,  BeAEHMA  340p0OBOro  obpasa  XKM3HM  (340pOBOE  MUTaHME,
cb6aflaHCUPOBAHHbLIN  PeXWM 3aHATUWA W OTAbIXa, perynapHas  usmyeckas
aKTMBHOCTb), C(OPMMPOBAHHOCTLIO HaBblka perieKcumn, npu3HaHWeM CBOEro
npasa Ha OLWMOKY M TaKoro e npasa ApYroro YenoBekKa,

7) 3KONOTNYecKoe BOCMUTaHUE:

OpueHTaumnein Ha NpMMeHeHNe MaTemMaTUyYecKUX 3HaHUIN Ana pelleHuns 3agad
B 06/1aCT COXPaHHOCTU OKpy)Katollel cpedbl, NAaHUPOBaHWA MOCTYMNKOB W
OUEHKM WX BO3MOXHbIX MOCNEACTBUWA [NA OKPYXalolwen cpefbl, OCO3HAHWEM
rno6anbHOro xapakrepa 3KoM0rMyecknx Npo6seM n NyTen UX peLleHuns;

8) ajanTauma K MU3MEHALWUMCA YC/I0BUAM COLMANbHONW U NPUPOLHON
cpeabl:

FrOTOBHOCTbIO K [EWCTBUAM B YCNOBUAX HeOMpeaeseHHOCTU, MOBbIEHNIO
YPOBHS CBOEN KOMMETEHTHOCTU Yepe3 NpakTUYecKyt fLedATe/NbHOCTb, B TOM 4ucre
YMEHME YUUTbCA Y ApPYrux nwofen, npuobpetaTtb B COBMECTHOW AeATENbHOCTU
HOBble 3HaHWUA, HaBbIKW N KOMMNETEHL MW U3 ONblTa APYTUX;

Heo6X04MMOCTbIO B (JOPMMPOBAHUW  HOBbIX 3HAHWW, B TOM uuUc/e
(hopmynupoBatb Uaen, NOHATUSA, TMNOTe3bl 06 06bEKTAX U ABNEHUAX, B TOM YMUCe
paHee  HEW3BECTHbIX, O0CO3HaBaTb  Ae(UUUTbI  COOCTBEHHbLIX  3HAHWA U
KOMMEeTEeHTHOCTEW, NNaHUpoBaTb CBOE Pa3BUTUE;

CNOCOOHOCTLID  0OCO3HaBaTb  CTPECCOBYH  CUTyauuto,  BOCMPUHUMATH
CTPECCOBYK CUTyaLMi0 KaK BbI30B, TpPeOylOLWMUiA KOHTPMEpP, KOPPEKTUPOBaTb
MPUHUMaeMble peweHns W [encTeus, (GopmynnposaTb U OLEHUBaTb PUCKU U
nocneAcTeus, (GOpMUpPoOBaTh OMbIT.

METAMNMPEAMETHbIE PE3Y/IbTATDI

[Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YYeOHbIe AeliCTBUS

Ba3oBble N0rnyeckme AencTBuS:

e BbISBNATb U XapaKTepu3oBaTb CYLLECTBEHHbIE NPU3HAKN MaTeMaTUUeCcKnX
0ObEKTOB, MOHATWIA, OTHOLUEHWI A MeXAy MOHATUAMU, (OPMYIMPOBATh
onpefeneHnss  MOHATWIA, ycTaHaBNMBATb  CYLIECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHWS ANns 00600LWEHUS W CPaBHEHUS, KPUTepUu
NPOBOAMMOrO aHa/un3a;

e BOCMPUHUMATb, (HOPMYNMPOBaTb W  NPeo6pa3oBbIBaTh  CYXAEHUS:
yTBEpAUTENbHbIE U OTpULATENbHbIE, €AUHWYHbIE, YaCTHble W 06LKe,
YC/OBHbIE;



BbISIBNATbL ~ MaTemMaTM4ecKuMe  3aKOHOMEPHOCTW,  B3aMMOCBSA3M "
npoTuBopeuns B (akTaX, [AaHHbIX, HaOMOAEHUAX W YTBEPXKAEHMSAX,
npegnaratb  KpuTepum AN BbISABNEHUS  3aKOHOMEPHOCTERA U
NPOTMBOPEUNIA;

Aenatb BbIBOAbI C WCMNO/Ib30BAHWEM 3aKOHOB /IOTUKWU, [AeAYKTUBHBIX W
NHAYKTUBHbIX YMO3aK/IHOUYEHNI, YMO3aK/IKUYEHNIA NO aHaornK;

pa3bupaTb AoKasaTeNbCTBa MaTemMaTUUYECKUX YTBEPXKAEHUA (NpsiMble U OT
MPOTUBHOI0), MPOBOAWUTbL CamMOCTOATE/IbHO HECNOXHble A0Ka3aTe/bCTBa
mMaTeMaTuyeckmx (akToB, BbICTpaMBaTb apryMeHTauuto, nNpuBOAUTb
NpUMepbl N KOHTPMpUMepPbl, 060CHOBbLIBATb COOCTBEHHbIE PaCCyXAeHUS;
BbIOMpaTh cnocob peweHns y4yebHoON 3agaunm (CpaBHMBATb HECKO/bKO
BapUaHTOB pelleHUs, BblIOMpaTb Hambosee NOAXOAAWMUA C  YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

ba3oBble uccnepoBaTesibCkue AEVICTBVIFIZ

MCNONb30BaTb BOMPOCHI KakK MCCNefoBaTe/lbCKUII MHCTPYMEHT MO3HaHUS,
(hopMynumpoBaTb BOMPOCHI, (QUKCUMpPyKOLWMEe NPOTUBOpPeYne, npobnemy,
CaMOCTOATEeNIbHO YyCTaHaBNMBaTb WCKOMOe W [JaHHOoe, (opMUpoBaTb
rmnoTesy, apryMeHTMPOBaTb CBOKO MO3ULUIKD, MHEHME;

NPOBOANTL MO CaMOCTOSITE/IbHO COCTAB/EHHOMY MaHy HEC/OXHbIN
39KCMEePUMEHT, He60MbLUOE nccnenoBaHue no YCTaHOB/IEH MO
0COOGEHHOCTEN MaTeMaTUYecKoro o00bekTa, 3aBUCUMOCTEN OObEKTOB
MexXay cobo;

CaMoCTOATeNbHO opMynpoBaTb 06006LEHNSA N BbIBOALI NO pe3y/ibTaTam
NpoBeAEHHOr0 Ha6NOAEHUSA, WUCCNefoBaHUS, OLEHMBaTb [JOCTOBEPHOCTb
MNO/IyYeHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pa3BUTUE Mpouecca, a TakKXe BblABUraTb
NpeAnoN0XEHNS 0 ero pasBUTUN B HOBbIX YC/TOBUSIX.

Pa6oTa ¢ MHhopmaumeit:

BbISIBNATb HEAOCTAaTOYHOCTb W W3ObLITOYHOCTb WHGOPMaUWUKN, [aHHbIX,
HeobX0AMMbIX ANS PELIEHNs 3adaun;

BblOMpaTb, aHanM3uMpoBaTb, CUCTEMATM3MPOBATb W WHTEPNPeTMPOBaTb
NMHOPMaL IO Pa3NNYHbIX BUAOB U (DOPM MpeacTaB/eHUS;

BblOMpaTb (OpMy npeAcTaBieHMs WHGOpMaUMM U UNNKCTPUPOBATH
pellaemMble 3afa4yM CcXemaMu, Auarpammamu, WHOW Trpaukon un ux
KOMOUHaLMAMU;

OLEHMBaTb HAAEXHOCTb WHMOPMAUUN MO KPUTEPUAM, MPEASTOKEHHbIM
YyUnTENEM UAnM chopmMynmnMpoBaHHbIM CaMOCTOSATE/NbHO.

KOMMYHUKaTUBHbIE YHUBepPCa/ibHble y‘-leﬁHbIe ,Cl,EI7ICTBI/IFI:



BOCNPUHUMATL U QopMynupoBaTb CYXAEHWS B  COOTBETCTBUM C
YCNOBUAMM N LENAMN 06LLEHUS, AICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOKO
TOYKY 3peHUS B YCTHbIX W MUCbMEHHbIX TEKCTax, AaBaTb MOACHEHWUA MO
X0y peLleHns 3a4ayun, KOMMeHTMPOBATb NOMYYEHHbIA pe3ynbTar;

B X0fe 06CYyX[eHUs 3aaBaTb BOMPOCHI MO CyLEeCTBY 06CYXAaeMOM TEMbI,
npobnemsbl, pelaeMoi 3afja4m, BbICKa3blBaTb UAEW, HalLle/IeHHbIe Ha MOUCK
pelweHns, COMOCTaBfIATb CBOM CYXAEHUS C  CYXAEHUAMW  ApYrunx
YYaCTHUKOB Amanora, o6HapyXmuBaTb pasnyume u CXOACTBO MNO3ULUIA, B
KOPPEKTHOM (hopme (hopMynnpoBaTb pasHoriacus, CBON BO3PAXKEHUS;
NnpeAcTaBNATh pe3ynbTathl peLLeHns 3afauu, 9KCNEPUMEHTA,
nccnegoBaHus, MPOeKTa, CaMOCTOATENIbHO BblOMpaTh (hopmar
BbICTYMN/IEHMA € YYETOM 3afay npe3eHTauMy N 0CO6EHHOCTEN ayAnTopun;
MOHMMaATb 7 MCNONb30BaTh npemmMyLLecTsa KOMaHHOM 7
UHANBUAYa/IbHON paboTbl NpU  peleHnn Y4debHbIX MaTeMaTUUeCKUX
3ajau;

MPUHUMAaTL Le/ib COBMECTHON [eATeNIbHOCTM, NIaHMPOBaTh OpraHm3aumio
COBMeCTHON paboTbl, pacnpefenats BuAbl paboT, [orosapusarthCH,
obcyXfatb npouecc u pesynbTar paboTbl, 0606WaTh MHEHUA HECKObKNX
nomen;

yyacTBOBaTb B TIpynnoBbiXx (opmax paboTbl (06CyXaeHUs, 0OMeH
MHEHWSAMKW, MOS3rOBble LWTYPMbl W ApPYrve), BbIMNOIHATL CBOK 4acTb
paboTbl U KOOPAMHMPOBATL CBOM AEWCTBUA C APYTUMU YieHaMU KOMaH/bl,
OLleHMBaTb KayecTBO CBOero BKnaja B OOWMIA MPOAYKT MO KPUTEPUsM,
ChOpMYNMPOBaHHbIM YYaCTHUKaMWN B3aMMOLENCTBUA.

PerynsaTuBHble yHUBepCcasibHble yUeOHble AeNCTBUS
CamoopraHusauus:

CaMOCTOATENbHO COCTaBAATbL MMaH, anropuTM peLleHuns 3agaun (MU ero
yacTb), BblOMpPATb CMOCO6 PeLIeHUs C YUYETOM MMEOLLIUXCS PECYpCoB W
COGCTBEHHbIX BO3MOXHOCTE, aprymeHTUpoBaTb W KOPPEKTUPOBaTb
BapuaHTbl PEeLLIEHNI C YUETOM HOBOI MH(OPMaLMK.

CaMOKOHTpPO/b, 3MOLI,I/IOH8J'IbeII7I UHTEJNTNIEKT:

Bnafetb cnocobamum CamOMpPOBEPKWM, CaMOKOHTPOMsA  npouecca MU
pesynbTaTa pelleHns MaTemaTUYeCcKO 3a4aun;

npeaBUAETb TPYAHOCTM, KOTOpPble MOTYT BO3HWKHYTb MNPWU pPEeLLEHUnn
3aflayn, BHOCWUTb KOPPEKTMBbI B [eATeNIbHOCTb Ha OCHOBE HOBbIX
06CTOATENbLCTB, HAWEHHbIX OWNGOK, BbIABNEHHbIX TPYAHOCTEN;
OLeHMBaTb COOTBETCTBUE pe3y/bTaTa [eATe/IbHOCTU MOCTaBNEHHOW Lenu
N YCNOBUAM, 0OBACHATH NPUUUHBI LOCTUXEHUA WU HELOCTVDIKEHUS LEenu,
Haxo4MTb OWNOKY, faBaTb OLEHKY NMPUOBPETEHHOMY OMbITY.



NMPEOMETHbBIE PE3YJIbTATDI

K KoHUy o006ydyeHus B 7 Knacce o06yd4allWuiica MNONYyYUT cnegyrolue
npeaMeTHbIe pesynbTaTbl:

Uncna n BblYUCIEHUS

BbINOMHATL, coYeTas YCTHble WM MUCbMEHHble MPUEMBI, apumeTnyecKkme
[EeNCTBUSA C pauMoHaNbHbIMK YMUCNaMM.

HaxoAnTb 3Ha4YeHMA YMUC/IOBbIX BbIPAXEHWUWA, MNPUMEHATH pasHoo6pasHble
CNocobbl N NPUEMBI BbIYUCNEHUSA 3HAYEHUIN APOOGHLIX BbIPaXXeHWUI, CofepKaLlnx
0ObIKHOBEHHbIE N [eCATUYHbIE APOON.

MepexoauTb OT OAHONM (hopMbl 3anucK umcen K apyroi (npeobpa3oBbiBaThb
JECATUYHYIO [Ap0o6b B O0ObIKHOBEHHYH, OObIKHOBEHHYK B [AECATUYHYIO, B
4YaCTHOCTU B BECKOHEYHYIO AeCATUYHYIO ApPO06b).

CpaBHMBaTb 1 yNnopaAo4yMBaTh paLMoHanbHble Ynucna.

OKpyrnsaTb yncna.

BbINOMHATL NPUKMAKY U OLEHKY pe3ysibTaTta BblYMCIEHWUIA, OLEHKY 3HAYeHW
YMCNOBbIX BblpaXeHWU. BbINOMHATL LEACTBUA CO CTEMEHAMW C HaTypasibHbIMU
nokasaTensimu.

MpUMeHATb  NPU3HAKW  LEIMMOCTW,  Pas3/fioKeHUMe  Ha  MHOXUTeNu
HaTypanbHbIX YnCen.

PewaTb MNpakKTUKO-OPUEHTUPOBaHHbIe 3afjayl, CBS3aHHble C OTHOLLUEHUEM
BE/IMYNH, NPOMOPUNOHANLHOCTHI BeIMYMH, MPOLEHTaMU, WHTEPNpPeTMpoBaTh
pe3ynbTaTbl peleHns 3aday C yY4ETOM OrpaHUYEHW, CBA3AHHbLIX CO CBOMCTBaMW
paccmaTpuBaeMbIX 06bEKTOB.

Anrebpanyeckune BblpaXeHUs

Mcnonb3oBatb anrebpanyeckyto TEPMUHOMOMMIO M CUMBOSIUKY, MPUMEHATH
eé B npoLecce 0CBOEHMSA y4ebHOro matepuana.

HaxoauTb 3HayeHWs OYKBEHHbIX BbIpaXXeHWH MNpU 3afaHHbIX 3HAYEHUSX
NnepeMeHHbIX.

BbinonHATb  npeobpa3oBaHWA  LEOr0  BbIPXKEHWA B MHOrOY/eH
npusegeHnemM NOAOGHbLIX caraeMblX, PpacKpbITUEM CKOOOK.

BbINONHATL YMHOXEHMe OfHOY/IeHA Ha MHOroY/IeH M MHOro4Y/ieHa Ha
MHOrOY/1EH, NPUMEHATL (hOPMY/bl KBagpaTa CyMMbl 1 KBagpaTa pasHOCTMW.

OcywecTBNATb pas3fioXKeHNe MHOMOY/IEHOB Ha MHOXWUTENN C MOMOLbIO
BblHECEHMS 3a CKOOKM 0OWEro MHOXWUTeNns, rpynnupoBKKW  Ccnaraemblx,
MPUMEHEHNS POPMY/T COKPALLEHHOTO YMHOXEHUS.

MpMeHATbL NpeobpasoBaHUA MHOMOYNEHOB NS PELUEHUS pa3fInyHbIX 3afad
N3 MaTeEMaTUKKN, CMEXHbIX NPeAMETOB, 13 peasibHOM NPaKTUKMW.

Mcnonb3oBaTb CBOWCTBA CTENEHEl C HaTypasibHbIMK MOKasaTensMu Ans
Npeo6pa3oBaHns BbipaXXeHNA.



YpaBHeHNA N HepaBeHCTBaA

PewaTb NMHENHble ypaBHEHUS C OLHOW NEepPeMeHHOW, NPUMEeHAs npasuna
nepexofa OT UCXOAHOr0 ypaBHEHUSA K paBHOCUIbHOMY emy. poBepsTb, ABNSETCA
JIN YNCNIO KOPHEM YpaBHEHMUS.

MpumeHATL rpaduyeckme MeToAbl NP PeLleHUN NMNHERHBIX YPaBHEHUIA U UX
CUCTeM.

MoabupaTb nNpuMepbl Nap 4ucen, ABAAIOLIUXCA pPelleHUEM JIMHEWHOrO
ypaBHeHUS C ABYMSA MepeMeHHbIMU.

CTpouTb B KOOpPAMHATHON MNOCKOCTU TrpauK JIMHEWHOr0 YpaBHEHUS C
ABYMS MepeMeHHbIMW, MOMb3yACb rpankoM, MNPUBOAUTL MNPUMEPbI  pPeLleHuns
ypaBHEHUS.

PewaTb CUCTEMbI ABYX JIMHEWHbIX YPaBHEHNI C ABYMA NEPEMEHHbIMU, B TOM
yucne rpaguyeckn.

CocTaBnATb W pewartb JIMHENHOe YpaBHEHWE WAN CUCTEMY JINHENHbIX
YpaBHEHW MO YCMOBUK 3ajayn, WHTepnpetMposaTb B COOTBETCTBUMU C
KOHTEKCTOM 3a4a4u NoJIyYeHHbI pe3ybTar.

PYHKLUNN

N306paxatb Ha KOOPAMHATHOM NPSIMOI TOUYKW, COOTBETCTBYHOLLME 3aaHHbIM
KoopAuHatam, Niy4un, oTPe3Kn, MHTepBasbl, 3aNnUCbiBaTb YNC/I0BbIE MPOMEXYTKMN Ha
anrebpanyeckom s3sblKe.

OTMeyaTb B KOOPAWMHATHOM MJIOCKOCTM TOYKM MO 3afaHHbIM KOOpAuHatam,
CTPOUTb rpaivkn NMHEWHbIX PYHKUNA. CTPpouTb rpagimk QyHKUUKN y = |X|.

OnucbiBaTb  C  MOMOLWbIO  (PYHKUMIA  WU3BECTHble 3aBUCUMOCTU  MeXAy
BE/IMYMHAMWN: CKOPOCTb, BPEeMs, PACCTOAHWE, LeHa, KO/IMYecTBO, CTOUMOCTb,
NMPOU3BOAUTENIbHOCTb, BpeMs, 06bEM paboTsbl.

HaxoanTb 3Ha4yeHne PyHKUUN N0 3HaAYEeHMIO eé aprymeHTa.

MoHUMaTb rpaguyecknini cnocob npeAcTaBNeHMS U aHanm3a UHhopMauuu,
n3BneKaTb U MHTepPNpeTMpoBaTh UHOPMaLNIO U3 TPpaPUKOB peasibHbIX MPOLECCOB
1 3aBUCUMOCTEN.

K KoHUWy o06yyeHuss B 8 Knacce obyuvawowuiica nonyuyut cnegpyrouyue
npeAMeTHble pe3ynbTaThbl:

Yucna n BbluncneHuns

Vcnonb3oBaTb HayasibHble NPeACTaB/ieHUS O MHOXECTBE [AelCTBUTENbHbIX
yucen ANA cpaBHEHMUS, OKPYT/IEHNS N BbIYUCNEHUIA, N306paxaTb AeNCTBUTENbHbIE
ymucna TO4KaMy Ha KOOPAWHATHOMW NPAMON.

MpUMEHATL NOHATME apUMETMYECKOro KBaApaTHOro KOPHA, Haxo4uTb
KBafpaTHble KOPHW, MCMOJb3ys MNpU HEOOXOAMMOCTU KasibKynAaTop, BbIMOHATH
npeobpa3oBaHns BbIPXKEHWA, cofepXawmx KBafgpaTHble KOPHW, WCMNOAb3yA
CBOMCTBA KOPHEN.



Mcnonb3oBaTb 3anucu 60MbWNX U MasblX YUCEN C MOMOLLbI AeCATUYHBIX
apo6en n cteneHent yncna 10.

Anrebpanyeckune BblpaXKeHNs

[MPpUMEHATL MNOHATME CTEeNeHW C UeAbIM  MOKasaTeneMm, BbIMOMHATH
npeobpa3oBaHNA BbIPaXKEHWNI, cofepXKalnX CTENEHN C LEeNbIM noKasaTesieM.

BbINONHATL TOXAECTBEHHble MNpeobpa3oBaHMA palMOHaNbHbIX BblpaXeHUi
Ha OCHOBE NpaBu/ LEACTBUIA HAL MHOro4YIeHaMN 1 anrebpanyeckuMmn gpobsmu.

PacknafblBaTb KBafpaTHbIA TPEXUNEH HA MHOXUTENN.

MpumeHATL Npeobpa3oBaHMs BbIPXKEHNIA ANA pelleHnsa pasInyHbIX 3agad u3
MaTeMaTUKN, CMEXHbIX NPeaMeTOB, U3 peasibHOW MpPaKTUKK.

YpaBHeHUA N HepaBeHCTBa

PewaTb NIMHeNHble, KBagpaTHble YpaBHEHUS W paluMOHaNbHble YpaBHEHUS,
CBOAALLIMECA K HUM, CUCTEMbI BYX YPaBHEHUI C ABYMS NEPEMEHHbLIMM.

MpoBoANTbL NpOCTeine UccnefoBaHns ypaBHEHUA U CUCTEM YpPaBHEHWIA, B
TOM 4ucne C NPUMEHeHNeM rpaguyeckux npeacrtaBneHnin (yctaHaBnmBaTb, UMeET
NN ypaBHEHWE WM CUCTEMa YpaBHEHWIW peLleHus, ecim UMeeT, TO CKOJIbKO, U
npoyee).

Mepexo4uUTb OT CMOBECHON (hOPMY/IMPOBKM 3afadn K eé anrebpamyeckoiu
MOZeNn C MOMOLLbID COCTaBNEHUA YpPaBHEHUA WAM CUCTEMbl YPaBHEHWNA,
NHTEPNpPeTUpoBaTb B COOTBETCTBUM C KOHTEKCTOM 3afa4yn NOMy4YeHHbIN pe3ynbTar.

MpUMeHATbL CBOWCTBA YMC/OBbIX HEPaBEHCTB A/11 CPaBHEHMSA, OLEHKH,
pelwaTb /IMHEeNHble HepaBeHCTBa C OAHON MepeMeHHOW M WX CUCTEMbI, [aBaTb
rpauyeckyto WUAMKOCTPALMIO MHOXEeCTBa PeLeHnii HepaBeHCTBa, CUCTEMbI
HEepaBeHCTB.

PYHKLUNMN

MoHnMaTb U Mcnonb3oBaTb (PYHKUWOHA/NbHbIE MOHATUSA U A3bIK (TEPMUHBI,
CMMBO/INYeCKMe 0603HayeHud), onpependtb 3HayeHue (YHKUUN MO 3HAYEHUIO
aprymeHTa, onpeaenstb CBOMCTBA (DYHKLUMWN MO e€ rpadumky.

CTpouTb rpamkmn anemMmeHTapHbIX PYHKLMIA BUAA:

y = KIX, y = x2, y = x3y = |X|, y = VX, onucblBaTb CBOICTBa 4YMNC/I0BOWA
(PYyHKUMKM N0 eé rpaduky.

K KOHUy o06y4yeHus B 9 Knacce ob6yvarowuincs MonyyvynuT crnegyrouime
npegMeTHble pe3ynbTaThl:

Uncna n BbluncneHus

CpaBHUBaTb M ynopaao4vYmnBaTh payoHanbHblie N nppaumoHanbHble Yncna.

BbIiNONHATL apumeTnyeckme [eWcTBMA C  pauMoHaTbHbIMU  YMCaMu,
coyetas YCTHble W  MWUCbMEHHbLIE TMPUEMbI, BbIMNOMHATL  BbIUUC/IEHUA C
nppaunoHanbHbLIMN Yncnamu.



HaxoAnTb 3HayeHUs CTeMeHei C LUeNbIMM NOKasaTeNIaMU U KOPHeW,
BbIYNCNATL 3HAYEHUNSA YNCNOBBIX BblPaXeHWA.

OKpyrnatTb [LeWCTBUTENbHbIE 4YWCNa, BbINOMHATL MPUKUAKY pesyfbTaTta
BbIYNCNIEHNIA, OLEHKY YMCNOBbIX BblPaXeHWUA.

YpaBHEHUA N HepaBeHCTBA

PelwaTb NWHelHbIE U KBafpaTHble YpaBHEHUS, ypaBHEHWS, CBOAALMECA K
HUM, NpocTelLwmne ApobHO-paLoHanbHble YpaBHEHNS.

Pewatb CUCTEMbl ABYX /IMHENHbIX YpPaBHEHWI C ABYMSA MEPEMEHHbLIMU U
CUCTEMbI [BYX YPaBHEHWNI, B KOTOPbIX OAHO YPaBHeHMWE He ABNAETCA IMHENHbIM.

Pewartb TekcTOBble 3afayM anrebpavyeckum cnocobom € NOMOLLbIO
COCTaB/IEHUS YPABHEHUA UM CUCTEMbI [BYX YPaBHEHWI C ABYMSA NePeMeHHbIMU.

MpoBOAMTL NPOCTeLINe UCCNeAoBaHUS YPaBHEHWUA U CUCTEM YpaBHEHWN, B
TOM 4uC/ne C NPUMeHeHVeM rpauyecknx npeacrTasneHunin (yctaHaBnInBaTb, MMeeT
NN ypaBHEHWE WIW CUCTeEMa YpaBHEHWW peLleHus, ecin MMeeT, TO CKOJIbKO, U
npoyee).

PewaTb /NMHeilHble HepaBeHCTBa, KBafApaTHble HepaBeHCTBa, W300paxaTb
pelleHne HepaBeHCTB Ha 4YMCMOBON MPAMOWA, 3anuCbiBaTb PeLleHne C MOMOLLbIO
CMMBOJ/IOB.

Pewarb CUCTEMbl JINHENHbIX  HEPaBEHCTB, CUCTEMbl  HEpPaBEHCTB,
BK/tOYaKOLWMEe KBajpaTHOE HepaBeHCTBO, W300paxaTb pelleHne CUCTEMbI
HepaBeHCTB Ha YMCNOBOM NPAMONA, 3aMnCbiBaTb PeLLeHne ¢ MOMOLLbI CMMBOJIOB.

icnonb3oBaTb HepaBeHCTBA MPY pPeLleHnn pasnnyHbIX 3a4ad.

PYHKLUNU

Pacno3HaBaTb (YHKUMM U3Y4YeHHbIX BWUAOB. [1oKa3biBaTb CXeMaTU4YeCKu

pacnonoXeHne Ha KOOPAUHATHON MNOCKOCTU FpauUKoB (YHKLMIA BUga: y = KX, Yy
=KX+ by =kiXy - ax2 +bx+cy =x3, Yy =VXYy - [X|, B3aBUCMMOCTM OT
3HaYeHU KO3PPULUNEHTOB, ONUCLIBATb CBOMCTBA (PYHKLMIA.

CTpouTb ¥ M306paXkaTb CXeMaTU4eCKu rpaivkni KBagpaTUUHbIX (QYHKLUUNA,
ONucCbIBaTb CBONCTBA KBaApPaTUUHbIX YHKLMIA N0 UX rpadukam.

Pacno3HaBaTb KBafpaTUUYHYI (PYHKUMIO MO (Dopmysie, NPUBOAUTL MPUMEPDI
KBaApaTUUHbIX (DYHKLMWIA 13 peasibHOMN XN3HWN, PU3NKK, TEOMETPUMN.

Yuncnosble nocnefoBaTe/ibHOCTU U MPOrpeccum

Pacno3HaBaTb apuU(MeTMUYeCKytd U TeOMEeTPUYECKYID TMporpeccum npu
pasHbIX crnocobax 3agaHus.

BbINONHATL  BbIYWUC/EHUS C  WUCNOSIb30BaHWEM  (HOPMY/N  N-ro  uyjeHa
apuMeTNYECKON N reOMEeTPUYECKON MPOrpeccunin, CyMmbl NePBbIX M Y/IEHOB.

N306paxkaTb ufieHbl NOCNeA0BaTeNIbHOCTM TOYKaMW Ha KOOPAWHATHOW
M/IOCKOCTMW.



Pewartb 3afayun, CBA3aHHblIE C YWUC/NOBbIMW MOCNEA0BATE/IbHOCTAMMU, B TOM
yncne 3afiaum U3 peasibHOW XM3HU (C UCNOJIb30BAHMEM Kas/lbKyNnATopa, LuppoBbIX
TEXHONOTUIA).



TEMATWNYECKOE NMJTAHNPOBAHWE
7 KJTACC

HanmeHoBaHue KonnyectBo yacoB

Neo ANeKTPOHHbIe (LN(PPOBbIE)

a3/eN10B 1 TeM bHbI KTUYecKme
nn POA Bcero KOHTPONbHbIE Mpa o6pasoBaTenbHble Pecypehbl
nporpammb paboTbl paboThbl

MpocTenwne
reoMeTpuyeckue
(hurypbl 1 nx
1 CBOWCTBa. 14
M3mepeHune
reoMeTpUYecKnx
BENNYNH

bnbnunoteka LIOK
httDs://m.edsoo.ru/7f415e2e

bubnnoteka LIOK

2 TpeyronbHiky 22 1 https://rn.edsoo.ru/7f415e2e

MapannensHole
3 npamble, cymma 14 1
YIN0B TPeyronbHuKa

bubnunoteka LLOK
https://rn.edsoo.ru/7f415e2e

OKpPY>XHOCTb U KPVYT.
9% Py Bubnuoteka LIOK

4 I'eomeTpueckie 1 1 https://rn.edsoo.ru/7f415e2e
MOCTPOEHMS
5 [MoBTOpEHME, A 1 bubnnoteka LLOK
0606LLeHNE 3HAHWI https://rn.edsoo.ru/7f415e2e
OBLWEE KONMNMYECTBO
YACOB INo 68 4 0

NMPOrPAMME


https://rn.edsoo.ru/7f415e2e
https://rn.edsoo.ru/7f415%d0%b52%d0%b5
https://rn.edsoo.ru/7f415%d0%b52%d0%b5
https://rn.edsoo.ru/7f415e2e

8 K/1ACC

No
n/
n

HanmeHoBaHue
pas3gesioB 1 TeM
nporpammsbi

UeTbIpéXyronsHUKn

Teopema ®aneca u
Teopema o
MPOMopLMOHaNbHbIX
OTpe3Kax, NoA06HbIe
TPeyrosibHUKY

Mnowanb. HaxoxaeHve
nnowaaen
TPeyronbHUKOB U
MHOTOYTONbHbIX QUryp.
Mnowaan nofo6HbIX

uryp
Teopema Mudaropa
Hayana TPUroHOMeTpUn

YT bl B OKPY>XXHOCTMW.
BrivcaHHble n
OMuncaHHble
4eTbIPEXYTONbHUKMW.
KacaTenbHble K
OKpY>XHOCTU. KacaHue
OKpY)XHOCTEN

KonnyecTBo YacoB

Bcero

12

14

10

KOHTpONbHbIe
paboThbl

MpakTnyeckune
paboTbl

ANeKTPOHHbIE (LMNGPOoBbIE)
obpasoBaTesibHble pecypcbl

bubnnoteka LLOK
https://rn.edsoo.ru/7f417e 18

bubnnoteka LLOK
https://r.edsoo.ru/7f417e18

bubnunoteka LLOK
https://rn.edsoo.ru/7f417e18

bubnunoteka LJOK
https://rn.edsoo.ru/7f417e18

bubnuoteka LJOK
https://rn.edsoo.ru/7f417e 18


https://rn.edsoo.ru/7f417%d0%b5
https://rn.edsoo.ru/7f417%d0%b518
https://rn.edsoo.ru/7f417%d0%b518
https://rn.edsoo.ru/7f417%d0%b518
https://rn.edsoo.ru/7f417%d0%b5

[MoBTOpEHME, bubnuoteka LLOK
06006LLeHNe 3HAHWI httDs://m.edsoo.ru/7f417e18
7 68

OBLEE KOJ/IMYECTBO

YACOB 10 NMPOrPAMME 136 6 0



9 KJTACC

No
n/
n

HanmeHoBaHMe
pasgenos U Tem
nporpamMmbl

TpuroHomeTtpus.
TeopemMbl KOCMHYCOB
N CUHYCOB. PeLleHne
TPeyronbHNKOB

MpeobpazoBaHue
nozgobus.
MeTpuyeckue
COOTHOLLEHNWSA B
OKPYXXHOCTM

BekTopbl

JeKapToBbl
KOOPAMHATbI Ha
NNOCKOCTK

MpaBunbHblE
MHOTOYTOJIbHUKM.
JONnHa OKpyXXHOCTN U
naowaab Kpyra.
Bbluncnexue
nnowlaaei

[BuXeHna

Konn4yecTtso yacos

Bcero

16

10

12

KOHTpO/IbHbIE
paboThbl

lMpakTnyeckme
paboThbl

ANeKTPOHHbIe (LN(POBbIE)
obpa3oBaTesibHble Pecypchbl

bubnuoteka LLOK
httos://m.edsoo.ru/7f41al 2¢c

bubnunoteka LLOK
httDs://m.edsoo.ru/7f41al 2¢c

bnbnmnoteka LLOK
httt>s://m.edsoo.ru/7f41al2c

bnbnuoteka LLOK
https://rn.edsoo.ru/7f41a12c

bnbnunoteka LLOK
httDs://m.edsoo.ru/7f41al 2c


https://rn.edsoo.ru/7f41

MI0CKOCTU httDs://m.edsoo.ru/7f41al 2c

lMoBTOpeHwUe,
0606LLEeHMe, ; 5 bnbnuoteka LIOK
cucTemMaTumsaumsa httDs://m.edsoo.ru/7f41al 2c
3HaHWI
OBLLEE KO/IMYECTBO
68 6 0

4YACOB MO NMrPOrrPAMME



YYEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOI' O NMPOLIECCA

OBASATEJIbHbIE YUEBEHbBLIE MATEPVADbI ANA YUEHUKA
» [eomeTpusa, 7-9 knaccol/ AtaHacsaH J1.C., bytysos B.®., Kagomues C.b. u
apyrue, AKuMoHepHoe 06LecTBo «M3patenbcTBO «lpocBeLeHme»

AvaakTuyeckne matepuanbsl No reoMeTpum 8 Knacc.

METOONYHECKNME MATEPUNAJIbl ANA YYUNTENA

MeToaunueckne peKomMeHaaLmn no reoMmeTpumn 8 Knacc.

LNDPOBbLIE OBPA3SOBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU
MHTEPHET
PaLU



MNOYPOYHOE NMJTAHNPOBAHWE

7 KJTACC
Ne
iy Tema ypoka
n
MpocTeliwne
1 reoMeTpuyecKmne
06BEKTbI
MHOroyronsHuK,
nomaHast
CMeXHble n

BEPTUKa/IbHbIE YT /bl

CMexHble 1
BEPTUKabHbIE YT /Ibl
CmeXxHble n
BEPTUKa/bHbIE YT/bl
CMeXHble n
BEPTUKANbHbIE YI/bl
CmexXHble n
BEPTUKAIbHbIE YT /Ibl
CMeXHble 1
BEPTUKaAIbHbIE YT /bl

9 3mepeHne NMMHENHbIX
N YIrNOBbIX BENINUUH,

KonnyecTtBo yacoB

Bcero
paboThl

KOHTpO/bHbIE

MpakTnyeckune
paboThbl

Jata
n3yyeHus

ONEeKTPOHHbIE

umppoBble
obpasoBaTe/ibHble

pecypcbl

bubnnoteka LIOK
httDs://m.edso00.ru/8866b724

Bubnuoteka LLIOK
httos://m.edsoo.ru/8866ch6a

bnénnoteka LLOK
httDs://m.edso0.ru/8866¢c5¢cO

bubnunoteka LLOK
httDs://m.edso0.ru/8866c7be



10

11

12

13

14

15

16

BbIYNCNEHME OTPE3KOB
W yrnos

3mepeHune nnHerHbIX
W YTNOBbIX BEINYMH,
BbIYMC/IEHNE OTPE3KOB
1 yrnoB

N3mepeHne NMHeRHbIX
W YINIOBbIX BEMIMUVH,
BbIUVC/IEHNE OTPE3KOB
M yrnos

N3mepeHune NHenHbIX
1 YIN0BbIX BENNYVUH,
BbIYMC/IEHNE OTPE3KOB
1 Yrnos

MepumeTp ¥ Nnowasb
(buryp, cocTaBneHHbIX
13 NPAMOYTO/IbHNKOB

MepvmeTp 1 nnowiasab
(huryp, coCTaB/EHHbIX
13 NPAMOYTO/IbHNKOB

lMoHATME O paBHbIX
TPeyrofisHUKax v
nepBUYHbIE
npeAcTaBeHns 0
paBHbIX (hurypax

Tpu npusHaka
paBeHCTBa

bnbnumoteka LLOK
httDs://m.edsoo.ru/8866c3ea

bubnnoteka LLOK
httDs://m.eds00.ru/8866ce80

bubnnoteka LLOK



17

18

19

20

21

22

23

24

TpeyronbHUKOB

Tpw npnsHaka
paBeHCTBa
TPeyronbHMKoB

Tpw npr3HaKa
paBeHCTBa
TPeyronbHMKOB

Tpu nprsHaka
paBeHCTBa
TPeyrosbHNKoB

Tpwu npusHaka
paBeHCTBa
TPeyrosbHNKOB

Tpu npusHaka
paBeHCTBa
TPeyronbHNKOB

lNpusHakn paBeHCTBa
NPAMOYTO0/IbHbIX
TPeyrosibHNKOB

lMpr3HaKn paBeHCTBa
NPAMOYTO/IbHbIX
TPeyronbHNKOB

CBOWCTBO MefuaHbl
NPAMOYTO/IbHOr0
TpeyronbHUKa,
NPOBEAEHHOI K

httDs://m.edsoo.ru/8866d 1fa

Bubnuoteka LLOK
httDs://m.edsoo0.ru/8866d34e

Bubnuoteka LJOK
httDs://m.eds00.ru/8866e0 1e

Bubnuoteka LLOK
httt)s://m.edsoo.ru/8866e88e

bnbnmoteka LIOK
httDs://m.edso0.ru/8866e9ec



25

26

27

28

29

30

31

32

33

rmnoTeHyse

CBOINCTBO MeAMaHsl
NPAMOYT0/IbHOTO
TPEeYrobHUKa,
NPOBEAEHHON K
rMNoTeHyse
PaBHOGEAPEHHbIE U
PaBHOCTOPOHHME
TPEeYrofbHUKK

Mpu3HaKK 1 CBOINCTBA
paBHOGeApPeHHOr 0
TpeyronbHuKa

Mpu3HaKK 1 CBOICTBA
paBHOGeApPEeHHOro
TPeyronbHMKa

MpuU3HaKKM 1 CBOICTBA
paBHO6eAPEHHOr0
TpeyronbHUKa

HepaBeHcTBa B
reomMeTpun

HepaBeHCcTBa B
reomMeTpuu
HepaBeHcTBa B
reoMeTpun
HepaBeHcTBa B
reoMeTpum

Bubnnoteka LLOK
httDs://m.edsoo.ru/8866d6fa

bubnuoteka LLOK
httDs://m.eds00.ru/8866d880

bubnnoteka LIOK
httDs://m.edso0.ru/8866d880

bubnunoteka LLOK
httDs://m.eds00.ru/8866e26¢

Bubnuoteka LJOK
httDs://m.eds00.ru/8866e3a2



34

35

36

37

38

39

40

MpAMOYTONbHBbIA
TPEYro/ibHUK C Yr/I0M
B 30°

MpAMOYTro/bHbIA
TPEeYrobHWK C YI0M
B 30°

KoHTponbHasa paboTa
no Teme
"TpeyronsHuUKN"

MapannensHble
npsiMble, UX CBOMCTBA

MATbIA NnocTynat
EBknunpga

HakpecT nexaviue,
COOTBETCTBEHHbIE 1
OA4HOCTOPOHHME YT /bl,
06pa3zoBaHHble npu
nepeceyeHmn
napannenbHbIX
NPSIMbIX CEKYLLEN

HakpecT nexaltuue,
COOTBETCTBEHHbIE U
OA4HOCTOPOHHME YI/bl,
06pa3oBaHHbIe Npu
nepeceyeHnn
napannensHbIX
NPAMbIX CEKYyLL el

bubnunoteka LLOK
httDs://m.edso0o0.ru/8866eb22

bubnunoteka LLOK
httDs://m.edsoo.ru/8866ecbc

Bubnuoteka LOK
https://tn.edso0.ru/8866ef64

bubnuoteka LJOK
httDs://m.edsoo.ru/8866f086


https://tn.edsoo.ru/8866ef64

41

42

43

44

HakpecT nexaltiue,
COOTBETCTBEHHbIE U
OJHOCTOPOHHWE YT/bl,
06pa3oBaHHble npu
nepeceyeHunn
napannenbHbIX
NPSMbIX CEKYLLEN

HakpecT nexatyme,
COOTBETCTBEHHbIE U
OAHOCTOPOHHWE YT/bl,
06pasoBaHHble Npu
nepeceyeHU
napasnesnbHbIX
NPAMbIX CEKYLLel

HakpecT nexaltime,
COOTBETCTBEHHbIE W
OAHOCTOPOHHME YT bl,
06pa3oBaHHble npu
nepeceyeHmnn
napannenbHbIX
NPSMbIX CeKyLLEeM

MpusHak
napannensHOCTH
NpAMbIX Yepes
PaBeHCTBO
pacCTOsSHWI OT TOYeK
OAHOI NPSMON A0

bubnunoteka LLOK
httDs://m.edso0.ru/8866GhO



45

46

47

48

49

50

51

52

BTOPOI NpsMOit
Mpn3HakK
napanniefibHoCTu
NpAMbIX Yepes
PaBEHCTBO
PaccTOSIHWUIA OT TOYEK
OfHON NpsMoK Ao
BTOPOA NPsAMOM
Cymma yrnos
TpeyrosbHuKa

Cymma yrnos
TpeyrosibHMKa

BHeLwHWe yrnbl
TPeyronbHuKa

BHelUHWe yrAbl
TpeyronbHuKa

KoHTposibHas paboTa
rno Teme
"lMapannensHole
npsiMble, CyMMa yrios
TpeyronbHuKa"

OKpY>XHOCTb, XOpApbl
1 AMameTp, ux
CBOWCTBA

KacatenbHas K
OKPY>XHOCTHU

bubnnoteka LLOK
httDs://m.edso0.ru/8866f630

Bubnnoteka LLOK
httDs://m.edso0.ru/8866f8ba

bubnunoteka LIOK
httDs://m.edsoo.ru/8866fa5e

bubnunoteka LIOK
httDs://m.edsoo.ru/8866fe6e

bubnunoteka LIOK
httDs://m.edso0.ru/88670800

bubnunoteka LLOK
httDs://m.eds00.ru/88670e9a



53

54

55

56

57

58

59

60

61

OKpY>XHOCTb,
BMMCaHHas B yron
OKpY>XHOCTb,
BMNM1CaHHas B yrosn
lMoHATME 0 TMT,
NPVYMEHEHME B
3afjavax

MoHATMe 0 TMT,

MpUMeHeHMe B
3afjavax

buccekTpuca un
CepeaVHHbIl

nepneHanKynsp Kak

reomeTpnyeckmne
MeCTa TO4YeK

OKpY>XHOCTb,
ornuncaHHas 0Kono
TpeyrosibHuKa

OKpY>XHOCTb,
orucaHHas 0Kono
TpeyrosibHMKa

OKpY>XHOCTb,
BNMCaHHas B
TPeyronbHuK

OKpY>XHOCTb,
BNucaHHas B

bubnnoteka LLOK
httDs://m.edso0.ru/8867013e

bubnnoteka LLOK
https://rn.edsoo.ru/88670508

bubnmoteka LLOK
httDs://m.edsoo.ru/88670a62

bubnnoteka LLOK
httDs://m.edso0.ru/8867103e


https://rn.edsoo.ru/88670508

62

63

64

65

66

67

68

TPeyronbHUK

MpocTeiwne 3agaum
Ha NOCTpOoeHue

MpocTeiwmre 3agaumn
Ha NOCTPOEeHMe

KoHTponbHasa paboTta
no teme "OKPY>XHOCTb
N Kpyr.
["feomeTpuyeckme
nocTpoeHuns"

lMoBTOpEHME U
0606LeHMe 3HaHWI
OCHOBHbIX MOHATWI 1
MeTO/0B Kypca 7
Knacca

WTorosas
KOHTpO/bHasa paboTa

lMoBTOpPEHNME 1
0606LeHME 3HAHNIA
OCHOBHbIX MOHATUIA 1
METOAOB Kypca 7
Knacca

lMoBTOpEHME 1
0600LLeHMEe 3HAHWIA
OCHOBHbIX NOHSATUIA 1
MeToL0B Kypca 7

bubnnoteka LJOK
httDs://m.eds00.ru/88671188

bubnnoteka LLOK
httDs://m.eds00.ru/886712d2

bubnunoteka LLOK
httDs://m.edso0.ru/88671462

bubnnoteka LLOK
httDs://m.eds00.ru/886715b6

bubnmnoteka LLOK
httDs://m.edso0.ru/886716ec

bubnnoteka LLOK
httDs://m.edsoo.ru/886719bc



Knacca

OBLWEE KOTMYECTBO
YACOB 10 NMPOIrPAMME



8 KJ/TACC

Tema ypoka

Mapannenorpamm, ero
MPU3HaKN 1 CBONCTBA

Mapannenorpamm, ero
NpU3HaKN 1 CBOWCTBA

Mapannenorpamm, ero
MPU3HaKN 1 CBONCTBA

YacTHble cyyan
napasnefniorpammosB
(NpAMOYTroNbHUK, pOMO,
KBafpar), X Npu3Haku u
CBOliCTBa

YacTHble cnydyau
napasnenorpaMmMmoB
(NpsAMOYTONbHUK, POMO,
KBafpar), UX Npu3Haku v
cBoicTBa

[narHoctnyeckas

KonnyecTBO YacoB

Bcero

KOHTpONbHbIE
paboThbl

lMpakTuyeckune
paboTbl

Jata
N3yyeHuns

ONeKTPOHHbIE

LuMdpoBble
obpasoBaTesibHble

pecypchbl

bubnuoteka LJOK
httDs://m.edso00.ru/8867laf
2

bubnunoteka LJOK
httDs://m.edsoo.ru/88671ca
0

bubnunoteka LJOK

httDs://m.edsoo0.ru/88671ca
0

Bubnuoteka LLOK
httDs://m .edso0.ru/88671de
a

bubnunoteka LJOK
httDs://m.edsoo.ru/88671f2
0

bubnnoteka LLOK



10

12

13

14

KOHTpO/bHas pa6oTa.

Tpaneuus

PaBHOOOKas u
NPSAMOYTro/bHaa Tpaneyun

PaBHOOOKasA U
NPsSIMOYTo/bHasA Tpaneymum

MeTog yABOEeHMS MeAnaHbl

LleHTpanbHaa cummeTpus

KoHTponbHas pa6oTa no

Teme "YeTbIpEXYronbHUKN"

Teopema Paneca un
Teopema o
MPOMOPLMNOHANBbHBIX
oTpe3Kax

CpefHAs nuHuA
TpeyronbHuKa

https://rn.edso0.ru/8867209
c

bubnuoteka LLOK
https://rn.edso0.ru/8867235
8

bubnunoteka LJOK
https://rn.edso00.ru/8867252
e

bubnunoteka LLOK
https://rn.edso0.ru/8867285
8

bubnunoteka LJOK
https://rn.edso0.ru/88672b 1
4

bubnuoteka LLOK
https://ni.edso00.ru/88672bl
4

bubnuoteka LLOK

https://rn.edsoo.ru/88672c9
a

bubnunoteka LJOK
https://rn.eds00.ru/8867337
a

bubnnoteka LLOK
https://ni.edso0.ru/88672e0
C


https://rn.edsoo.ru/8867209
https://rn.edsoo.ru/8867235
https://rn.edsoo.ru/8867252
https://rn.edsoo.ru/8867285
https://rn.edsoo.ru/88672b
https://ni.edsoo.ru/88672bl
https://rn.edsoo.ru/88672c9
https://rn.edsoo.ru/8867337
https://ni.edsoo.ru/88672eO

15

16

17

18

19

20

21

22

23

24

CpefHaa nuHua
TPeyronbHmKa

Tpaneuus, eé cpefHAsA
NNHWSA

Tpaneuus, eé cpefHAs
NNHKA

MponopumoHanbHble
OTPE3KU

MponopuuroHanbHble
0Tpe3Ku

LleHTp macc B
TpeyronbHNKe

Mogo6HbIe TPEYroNbHUKN

Tpu npusHaka nofobus
TpeyronbHUKOB

Tpu npr3sHaka nofo6wms
TPeyrosbHUKOB

Tpu npu3sHaka nofo6us

bnbnuoteka LJOK
https://rn.eds00.ru/88672G
8

bubnunoteka LIOK
https://rn.edso00.ru/8867235
8

bubnunoteka LLOK
https://rn.edso0.ru/8867306
4

bubnunoteka LJOK
https://ni.eds00.ru/8867379
4

Bubnuoteka LIOK
https://rn.edso0.ru/8867379
4

bnbnunoteka LLOK
https://rn.edso0.ru/886738f
c

bubnnoteka LLOK
https://rn.edso0.ru/88673a7
8

bubnunoteka LLOK
https://ni.edsoo.ru/88673ba
e

Bubnunoteka LJOK
https://ni.edso0.ru/88673d5
2

Bubnuoteka LLOK


https://rn.edsoo.ru/88672G
https://rn.edsoo.ru/8867235
https://rn.edsoo.ru/8867306
https://ni.edsoo.ru/8867379
https://rn.edsoo.ru/8867379
https://rn.edsoo.ru/886738f
https://rn.edsoo.ru/88673a7
https://ni.edsoo.ru/88673ba
https://ni.edsoo.ru/88673d5

25

26

27

28

29

30

31

32

33

TpeyronbHUKOB

Tpwn npusHaka nofobms
TPEeYyroJisHNKOB

MpumeHeHne nogobusa npu
peLLIeHNM NPaKTUYeCKNX
3ajau

KoHTposibHas pabota no
Teme "T1ogo6Hble
TPeyrosibHUKn"

CsoiicTBa nnoLlagei
reoMeTpuyecKux uryp

dopmynbl g naowaan
TPeyronbHuKa,
napannenorpaMmma
dopmynbl ana niowaan
TpeyronbHuKa,
napannenorpaMmmMa
dopmynbl Na nnowaam
TPEeyronbHNKa,
napannienorpamma
dopmynbl ana nnowaam
TPeyrosibHuKa,
napansienorpamma

dopmynbl ana nnowanu

httDs://m.edso0.ru/8867400
e

bubnunoteka LLOK
https://rn.edso0.ru/8867445
a

bubnunoteka LLOK
https://rn.edsoo.ru/886745f
e

bubnunoteka LIOK

https://r.edso0.ru/8867486
0

bubnunoteka LIOK
https://rn.edsoo.ru/88674a2
2

bubnunoteka LIOK
https://r.edso0.ru/88674a2
2

bubnunoteka LJOK

https://rn.edso0.ru/8867528
8

bubnunoteka LJOK
https://rn.eds00.ru/8867542


https://rn.edsoo.ru/8867445
https://rn.edsoo.ru/886745f
https://rn.edsoo.ru/8867486
https://rn.edsoo.ru/88674a2
https://rn.edsoo.ru/88674a2
https://rn.edsoo.ru/8867528
https://rn.edsoo.ru/8867542
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42

TPeyronbH1Ka,
napannenorpaMmma

BbluncneHve nnoulaaei
CNOXHbIX huryp

Mnowaam uryp Ha
KnetyaToun bymare

Mnowaan nogo6HbIX
turyp
Mnowaam nofo6HbIX
turyp

3afjaum ¢ NpakTNYeCcKuUm
coiepXxaHuem

3a4a4n ¢ NpaKTUYecKUm
CofepXKaHuem

PelleHne 3agay ¢
NMOMOLLbIO MeToAa
BCMOMOraTe/ibHOM

naoLaamn

KoHTposnibHas paboTta no
Teme "lnowags"

Teopema Mudparopa n eé
NMPUMeHeHMe

c

bubnunoteka LLOK
https://in.edso0.ru/88674e7
8

bubnnoteka LLOK
https://rn.edsoo.ru/8867473
e

bubnunoteka LLOK
https://ni.edso0.ru/8867555
8

bubnunoteka LLOK
https://rn.edso0.ru/8867568
4

bubnunoteka LLOK
https://ni.edso0.ru/88674f9
0

bubnnoteka LLOK
https://ni.edso0.ru/8867579
C

bubnunoteka LLOK
https://ni.eds00.ru/8867591


https://in.edsoo.ru/88674e7
https://rn.edsoo.ru/8867473
https://ni.edsoo.ru/8867555
https://rn.edsoo.ru/8867568
https://ni.edsoo.ru/88674f9
https://ni.edsoo.ru/8867579
https://ni.edsoo.ru/8867591
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45

46

47

48

49

50

Teopema lMudaropa n eé
npuMeHeHue

Teopema lMudparopa n eé
NnpUMeHeHne

Teopema lMNudparopa n eé
NpUMeHeHme

Teopema lMudparopa u eé
npuMeHeHue

OnpepeneHune
TPUTOHOMETPUYECKUNX
(hyHKLMIN ocTporo yrna
NPAMOYT0obHOro
TPeyrosibHUKa,
TPUTrOHOMETpUYecKune
COOTHOLLIEHUA B
NPSAMOYTro/IbHOM
TPeyrosibHuKe

OcCHOBHOE
TPUTOHOMETPUYECKOE
TOX/[€ECTBO

OcHOoBHOEe
TPUTOHOMETPUYECKOE
TOX[ECTBO

OcHoBHOe

8

buénunoteka LLOK
httDs://m.edsoo.ru/8867591
8

brubnuoteka LOK
httos://m.edsoo.ru/88675ab
c

Bubnunoteka LLOK
httDs://m.edso0.ru/88675d3
2

Bubnuoteka LLOK
httDs://m.edsoo.ru/88675f4
4
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52

53

54

55

56

57

58

TPUrOHOMETpPUYECKOE
TOXAECTBO

KoHTponbHaa pabota no
Teme "Teopema NMudaropa
1 Hayana TpuroHomeTpun"

BrnincaHHble n
LleHTpasibHbIe YI/bl, Yro
MeXAy KacaTeNbHOW u
X0pAoi

BrnncaHHble n
LleHTpa/ibHbIe YI/bl, Yo/
MeXay KacaTeNlbHOW 1
XOpAoi

BrincaHHble n
LleHTpaNbHbIe YIbl, Yron
MeXJy KacaTeNbHON 1
X0pAoi

Yibl MeXAy Xopgamu un
CEKyLL MU

YT nbl MeXAy Xophamu 1
CEKYLLMMU

BnuncaHHbIe 1 ONMNCaHHbIE
YEeTbIPEXYTONbHUKM, UX
NpU3HaKKn 1 CBOWCTBA

BrnncaHHble 1 onucaHHbIe
l-I(E’Tbl[Z)(":"XyFO!'IbHI/IKVI, nx

bubnnoteka LJOK
https://rn.edsoo.ru/8al407e
8

bubnuoteka LLOK
https://rn.edsoo0.ru/8al415b
2

bubnmnoteka LLOK
https://m.edsoo.ru/8a 14194
0

bubnunoteka LLOK
https://rn.edsoo.ru/8a 14163
4

bubnnoteka LLOK
https://rn.edsoo.ru/8al40f38
6

bubnnoteka LLOK
https://rn.edsoo.ru/8a 1416d


https://rn.edsoo.ru/8al407e
https://rn.edsoo.ru/8al415%d0%ac
https://m
https://rn.edsoo.ru/8a
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65

NpPWU3HaKM 1 CBOWCTBA

BnncaHHble 1 onncaHHble
YEeTbIPEXYTONbHUKU, WX
NpPU3HaKM 1 CBOWCTBA

MpUMeHeHNe CBONCTB
BMUCAHHbIX U OMMUCaHHbIX
4eTbIPEXYTONbHUKOB NpW
peLLeHNN reoMeTPUYECKNX
3ajay

MpuMeHeHNe CBOMCTB
BMMCAHHbIX 1 OMUCAHHbIX
4eTbIPEXYTONbHUKOB NpK
PeLLeHNN reOMeTPUYECKNX
3agay

B3anMHoe pacnonoxeHue
ABYX OKpY)>XHOCTeW, obLine
Kacarte/ibHble

KacaHune oKpy»XHOCTel

KoHTposnbHaa paboTa no
Teme "YTnbl B
OKPY>XHOCTW. BrincaHHble 1
onucaHHble
4eTbIPEXYTONbHUKN"

[MoBTOpeHMe OCHOBHbIX
MOHATUIA N METOA0B KYpPCOB

4

Bubnunoteka LLOK
https://in.edsoo.ru/8a 1416d
4

bubnuoteka LLOK

https://ni.edsoo.ru/8al410a
8

bubnuoteka LLJOK
https://m .edsoo.ru/8a 141Ca
8

bubnuoteka LLOK
https://rn.edsoo.ru/8a 141c8
8

bubnuoteka LLOK
https://m .edsoo.ru/8a 141.dd


https://in.edsoo.ru/8a
https://ni.edsoo.ru/8al410a
https://m
https://rn.edsoo.ru/8a
https://m
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67

68

7 v 8 KnaccoB, 0606L1eHME
3HaHWM

MOBTOPEHME OCHOBHbIX
MOHATWI 1 METOLOB KypCOB
7 n 8 knaccos, 0606LLeHne
3HaHWI

MpomexyToyHas
aTTecTaums.

lMoBTOpEHMe OCHOBHbIX
MOHATWIA N METOL0B KypCOB
7 n 8 Kknaccos, 0606LLeHne
3HaHWi

OBLEE KOJIMYECTBO
YACOB N0 NMrPOIrrPAMME

68

bnubnuoteka LLOK
httDs://m.edsoo.ru/8al14lef
e

bubnunoteka LJOK
httDs://m.edsoo.ru/8al4236
8

bnbnuoteka LJOK
https://m .edsoo.ru/8a 1420a
c


https://m

9 K/J1IACC
Ne

n Tema ypoka

/
n
OnpepfeneHne
TPUTOHOMETPUYECKNX
(hyHKLMiA yrnos ot 0° fo
180°
2 dopMynbl NpUBELEHNA
3 Teopema KOCUHYCOB
4 Teopema KOC/HYCOB
5 Teopema KOCMHYCOB
6 Teopema CMHYCOB

Teopema CMHYCOB
8 Teopema CMHYCOB

KonnyecTBo 4yacoB

Bcero

KOHTpONbHbIE
paboThbl

lNMpakTuyeckue
paboTbl

JaTta
n3y4vyeHusA

ONEKTPOHHbIE

uMdpoBble
obpasoBaTesibHble

pecypchbl

bubnuoteka LLOK
httDs://m.edsoo.ru/8a 1424b
c

bubnuoteka LLOK
https://rn.edsoo.ru/8al4336
C

bubnuoteka LLOK
https://rn.edsoo.ru/8al42d5
e

bubnuoteka LLOK
https://ni.edsoo.ru/8al42e8
a


https://rn.edsoo.ru/8al4336
https://rn.edsoo.ru/8al42d5
https://ni.edsoo.ru/8al42e8
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1

12

13

14

15

16

17

HaxoxpgeHwve 4MH CTOPOH
N BENINYNH YT/I0B
TPeyrosibHMKOB

PeLleHne TpeyronbHNKOB

PelleHne TpeyronbHUKOB

PelleHne TpeyrosbHNKOB

PelleHune TpeyronsHNKOB

MpakTnyeckoe
NPUMEHEHNE TEeOpPeEM
CMHYCOB 1 KOCMHYCOB

MNpakTnyeckoe
npUMeHeHNe Teopem
CVHYCOB 1 KOCMHYCOB

KoHTponbHas paboTa no
Teme "PelleHune
TPeyronbHUKoB"

lMoHATME O
npeobpazoBaHMM Noao6us

bnbnnoteka LLOK
https://rn.edsoo.ru/8al430b
0

bubnunoteka LLOK
https://m.edsoo.ru/8a 142ac
0

bubnnoteka LLOK
https://rn.edsoo.ru/8al42ac
0

bubnnoteka LLOK
https://rn.edsoo.ru/8al42ac
0

bubnnoteka LLOK
https://rn.edsoo.ru/8al42ac
0

bubnnoteka LLOK
https://m.edsoo,ru/8a142c3
C

bubnunoteka LLOK
https://rn.edsoo.ru/8al4392
a

bubnnoteka LLOK
https://rn.edsoo.ru/8al 43ab
0


https://rn.edsoo.ru/8al430b
https://rn.edsoo.ru/8al42ac
https://rn.edsoo.ru/8al42ac
https://rn.edsoo.ru/8al42ac
https://rn.edsoo.ru/8al4392
https://rn.edsoo.ru/8al
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19

20

21

22

23

24

COO0TBETCTBEHHbIE
3M1IEMEHTbI NOJ06HbIX
uryp

CoOTBETCTBEHHbIE
3NeMeHTbI NOAO6HbIX
uryp

Teopema 0 Npou3BeLEHUN
OTPEe3KOB XOpA, TeopemMa o
npov3BeAeHNN OTPE3KOB
ceKkyLmx, Teopema o
KBajpare KacaTe/lbHOW

Teopema 0 NnponsBegeHUn
OTPE3KOB XOpA, Teopema o
npov3BeAeHNN OTPE3KOB
CeKyLunx, Teopema o
KBaZpaTe Kacare/lbHOiA

Teopema 0 Npon3BeaeHUn
OTPE3KOB X0pL, TeopemMa o
npoun3BefeH 0TPE3KOB
CeKyLux, Teopema o
KBafpaTe KacaTte/lbHOi
lMprMmeHeHne Teopem B
peLeHnn reoMeTpuyecKmnx
3afay

MpuMeHeHKe Teopem B
peLleHnn reoMeTpnuYecKmnx
3agau

bnénunoteka LLOK
httDs://m.edsoo.ru/8al 43de
4

bubnunoteka LLOK
https://rn.edsoo.ru/8al4406
e

bnénunoteka LLOK
https://rn.edsoo.ru/8al 441 a
4

Bubnnoteka LLOK
https://ni.edsoo.ru/8al442d
a

Bubnnoteka LLOK
https://rn.edsoo.ru/8a 143fO
6

Bubnnoteka LJOK
https://rn.edsoo.ru/8a 1443 f
C


https://rn.edsoo.ru/8al4406
https://rn.edsoo.ru/8al
https://ni.edsoo.ru/8al442d
https://rn.edsoo.ru/8a
https://rn.edsoo.ru/8a
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28

29

30

31

32

lMpumeHeHne Teopem B
PeLeHNN TeoMeTPUYECKNX
3afavy

KoHTponbHas paboTta no
Teme "TpeobpasoBaHue
nogobus. MeTpuyeckue
COOTHOLLIEHNS B
OKpY>XHoCTK"

OnpefeneHne BEKTOPOB.
dunsnyeckunin n
reoOMeTPUYECKNA CMbICH
BEKTOpOB

CnoXxeHune v BblunUTaHMe
BEKTOPOB, YMHOX€EHMe
BEKTOpPA Ha 4YnCNo

CnoxeHue 1 BblYUTaHKE
BEKTOPOB, YMHOXXEHNE
BEKTOpPa Ha 4uncno

CnoxeHune 1 BblYNTaHME
BEKTOPOB, YMHOXXEHNE
BEKTOpa Ha 4Yncno

Pa3no>keHune BekTOpa no
ABYM HEKON/TNMHEAPHbIM
BEKTOpPam

KoopaunHatkl BeKTopa

bubnunoteka LJOK
httDs://m.edsoo.ru/8al 4457
8

Bubnmoteka LLOK
httos://m.edsoo.ru/8al447a
8

Bubnmoteka LJOK
httDs://m.edsoo.ru/8a 14496
0

Bubnunoteka LJOK
httDs://m.edsoo.ru/8al44a8
C

bubnunoteka LJOK
https://m.edsoo.ru/8a 144d5
2

bnbnnoteka LLOK
httDs://m.edsoo.ru/8al 44fb
e


https://m
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34

35

36

37

38

39

40

41
42

CkanspHoe npovssegeHue
BEKTOPOB, ero npuMeHeHue
ONA HAXOXAEHWA AIVH 1
yrnos

CkanapHoe npoussegeHue
BEKTOPOB, ero npumeHeHue
LN HAXOXAEHUS ONUH U
yrnos

PelleHne 3apa4 ¢
NMOMOLLbIO BEKTOPOB

PelleHve 3afay c
MOMOLLbIO BEKTOPOB

lMNpumeHeHWe BEKTOPOB And
peLleHns 3aga4 (Yr3nKm

KoHTposnbHaa pabota no
Teme "BekTopbl"

JeKkapToBbl KOOpAMHATLI
TOYEK Ha MNOCKOCTK

YpaBHeHUe npsMol

YpaBHeHwue npsmoii

YpaBHEHME OKPYXXHOCTU

bubnnoteka LLOK
https://rn.edsoo.ru/8al4539
C

Bubnmoteka LLOK
https://in.edsoo.ru/8al4550
e

bubnunoteka LLOK
https://rm.edsoo.ru/8al 44c3
a

bubnnoteka LLOK
https://rn.edsoo.ru/8a 1458¢c
4

bubnnoteka LLOK
https://m.edso0.ru/8a 14580
8

bubnunoteka LLOK
https://m.edsoo.ru/8a 145c4
8

bubnunoteka LLOK
https://rn.edsoo.ru/8a 14635
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KoopanHaTbl Touek
nepeceyeHns OKPY>XKHOCTH
N NPAMOIA

MeTog KoopauHaT npu
peLleHnn reoMeTpUYecKmx
3afjay, NpaKTMyecKnx 3aaau

MeTog, KoopAumHaT npu
peLleHn reoMeTpUYECKmX
3afjay, NpakTMyeckux 3agau

MeTog KoopamHat npu
peLleHnn reomeTpuyecKmnx
3afay, NpaKkTMYecKnx 3agau

KoHTposibHas pabota no
Teme "[leKapToBbl
KOOpAMHaTbI Ha
nnockoctun"

lNpaBubHbIe
MHOIOYTrO/IbHUKM,
BbIYMCNEHME UX 3NIEMEHTOB

Uwucno n. AnuHa
OKPY>XHOCTH

Yncno n. AnvHa
OKPY>XHOCTH

a

bubnuoteka LIOK
httos://m .edsoo.ru/8a 14662
0

bnbnuoteka LLOK
httDs://m.edsoo.ru/8al 46e0
e

bnbnuoteka LJOK
httDs://m .edsoo.ru/8a 146fd
a

bubnunoteka LLOK
httDs://m.edsoo.ru/8a 1472¢c
8

Bubnunoteka LLOK
httDs://m.edsoo0.ru/8a 14714
C
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[LNnHa gyrv OKpY>XHOCTY

PaguaHHas mMepa yrna

Mnowaab Kpyra, CEKTOpA,
cermMeHTa

Mnowaapb Kpyra, cekTopa,
cermeHTa

Mnowazab Kpyra, cektopa,
CermeHTa

IMoHATUE 0 ABMKEHUN
MI0CKOCTH

MapannenbHbliA NepeHoc,
MoBOpPOT

MapannenbHblii nepeHoc,
MoBOpPOT

MapannenbHblii NepeHoc,
noBOpoOT

MapannenbHblii NepeHoc,
noBOpOT

MpUMeHeHVe ABUXKEHWIA

bubnnoteka LLOK
httDs://m.edsoo.ru/8al4714
C

bubnuoteka LLOK
httDs://m.edsoo.ru/8a 14742
6

bubnnoteka LLOK
https://rn.edsoo.ru/8al4775
0

bubnuoteka LLOK
https://rn.edsoo.ru/8a 14775
0

bubnunoteka LLOK
https://rn.edsoo.ru/8al47c8
2

bubnuoteka LLOK
https://rn.edsoo.ru/8al 47fl
6

bubnuoteka LLOK
https://rn.edsoo.ru/8al47fl
6

Bubnunoteka LLOK


https://rn.edsoo.ru/8al4775
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63

64

65

66

npwn peweHnn 3agad

KoHTposibHas pabota no
TemaM "lNpaBusbHble
MHOTOYTO/IbHUKM.
OKpY>XHOCTb. [1B/XeHns
nnockoctun"

[MoBTOpeHWe, 0606LLEHNE,
cUcTeMaTun3aLns 3HaHuiA.
M3mepeHune

reOMeTpPUYECKNX BENYNH.

TpeyronbHNKu

lMoBTOpeHWe, 0606LLEHME,
cucTemaTtm3aunsa 3HaHui.
MapannensHoble n
neprneHANKYNspHbIe
npsaMble

lMoBTOpPEHME, 0606LLEHME,
cucTeMaTmnsaLna 3HaHWA.
OKpY>XHOCTb U KPYT.
"eomeTpuyeckre
MOCTPOeHUs. YT bl B
OKPYXXHOCTU

lMoBTOpEHMe, 0606LLeHNE,
cucTemMaTu3aums 3HaHuiA.
BnncaHHble 1 OnNMCaHHble
OKPY>XHOCTU

httDs://m .edsoo.ru/8a 1480e
2

Bubnuoteka LIOK
https://rn.edsoo.ru/8al 4852
4

bnbnunoteka LLOK
https://rn.edsoo.ru/8al4865
0


https://rn.edsoo.ru/8al
https://rn.edsoo.ru/8al4865

MHOroyrosibHMKoB

Torosas KOHTpONbHas Bubnuoreka LIOK
67 1 1 https://m.edsoo.ru/8a14892
paboTa 0
68 MoBTOpPEHME, 0606LLEHME, L
cucTemaTtun3aunsa 3HaHui
OBLLEE KOMMYECTBO
68 6 0

YACOB IM10 NPOIrPAMME
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