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1.INIOACHUTEJIBHAS 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX pAa3JeloOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOLINI CBOEH 11eNIbl0 00€CIIeYnTh U3YUYEHHE CBOMCTB M pa3MepoB (puryp, ux
OTHOLUEHWH M B3aUMHOE pACIIOJIOKEHUE, OINUPAETCs Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO11ero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, UTO OOYyYaroIIMiCS yUYUTCS POBOAUTH
JIOKAa3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKHE YMO3aKIIFOUECHHUS, JOKa3bIBaTh
UCTUHHBIE YTBEpPKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCyXJleHus «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IPHU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoil nenpl0 u3ydyeHHs T'€OMETPUM SIBISIETCS MCIOJb30BaHHE €€ Kak
UHCTPYMEHTA MpPU PEIICHWU KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajady,
BCTPEUAIOLIUXCS B peaJbHOM KU3HU. OOyyaroluiics JOJDKEH Hay4YUTbCA
OINpEAENINTh F€OMETPUUECKYIO (PUTypy, ONMHCcaTh CIOBAaMHU JAHHBIM 4epTEX WIH
PUCYHOK, HAaWTH IUIOIIAb 36MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOJUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIAL.
OTOMY COOTBETCTBYET BTOpAasi, BHIYMCIHUTENIbHAS JIMHUS B U3yYEHUHU T€OMETPUHU.
[Tpu pemeHnu 3amad MPaKTUYECKOTO XapakTepa OOydaroLIUICS YYUTCS CTPOUTH
MaTE€MaTUYeCKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYMCIICHHS U OLIECHUBAThH aJIEKBaTHOCTb ITOJYUYEHHOTO PE3YJIbTATA.

KpaiiHe BaxHO NOAYEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4E€OHBIMU
npeaIMeTaMu, MOTUBUPOBATh MCIOJIb30BaTh ONPEIEICHUS FEOMETPUUECKUX QUTYp
U TOHATUH, IEMOHCTPUPOBATH NPUMEHEHUE IOJYYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBSI3M Haumbojee SApKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u  «Teopema
[Tudaropar.

VY4eOHbIil Kypc «l'eoMeTpusdy BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3felibl
comepxkanus: «l'eomerpuueckue ¢uUrypsl M HUX CBOWCTBa», «l3Mepenue
FEOMETPUYECKHX  BEJIMYMH», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH»,
«Bekrops», «JIBrkeHus miockoctw», «IIpeodpa3oBaHus nogo0us».

Ha usyuenne yueOnoro kypca «I'eometpus» orBogutcs 136 yaca: B 8 kiacce
— 68 yacoB (2 yaca B HeJieq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



2.COAEP/)KAHUE OBYYEHMU
9 KIIACC

Cunyc, kocunyc, TaureHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. POPMYJIbI IPUBEACHHUS.

Pewenne tpeyronpHukKoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PenieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomob6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
CEKYLIUX, TEOpeMa O KBaJIpaTe KacaTeJIbHOM.

Bekrop, gnuHa  (MOIyJb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIl€pallMd HaJd BeKTopaMu. Pa3noxeHue BeKTOopa IO JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalIpHOE NPOM3BENCHUE
BEKTOPOB, IPUMEHEHUE JJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPIMHATHI HAa MJIOCKOCTU. YPABHEHHUS NPSAMOU M OKPY>KHOCTH B
KOOpAMHATAX, MEPECEUCHUE OKPYKHOCTEM WM MpsAMBbIX. MeToj KOOpAHMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJIbHUKH. JlnnHA OKpyx)HOCTH. ['pagycHas u pannaHHas
Mepa yria, BBIYMCIECHHE JUIMH Jyr OKpyxHocten. I[lmomanes kpyra, cekropa,
CErMeHTa.

JIBUKeHMsI TUIOCKOCTM M BHYTPEHHHE CHMMETpUU (uryp (d1eMeHTapHbIe
npeacrasienus). [lapannensubiii nepenoc. [ToBopor.

3.JINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUS MPOrpaMMbl  y4eOHOro  Kypca
«I"eomeTpus XapaKTEepU3yIOTCH:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHHEM HMHTEpEca K MPOILJIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMAaTUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOM
MaTEMaTUYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHXKEHHM B JPYrUX HayKax W
MIPUKIIAJIHBIX cdhepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpaKJaHWHA W pean3aIliil ero
paB, MPEJACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (PYHKITMOHUPOBAHMSI PA3TUIHBIX
CTPYKTYp, SBIICHUMN, TPOIEAYpP TpPakIaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO OSTUYECKHX MpoOJeM, CBS3aHHBIX C
MNPAaKTUYECKUM TPUMEHEHHEM JOCTHKEHUW HAyKW, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIIUIIOB B AESATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:



YCTaHOBKOM Ha AakKTHMBHOE YyYacTUE€ B PELIICHUH NPAKTHUYECKUX 3a7ad
MAaTeMaTUYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BAXXHOCTHU MATEMATUYECKOTO
00pa3oBaHMsl Ha TPOTSKEHWM BCEM JKMU3HU IS yCHEmHOW mnpodeccuoHaibHOM
NEeATEIbHOCTH M Pa3BUTUEM HEOOXOAUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHAWBUIYAIBHON TPAaeKTOPUU OOpa30BaHUS W >KMU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTnYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY ¥  OCTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEIICHHWA, PaCCyXICHUW, yMEHUIO BHJIETbH
MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHEHTalUMel B JCATEIbHOCTH HAa COBPEMEHHYI CHUCTEMY HAy4HBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKAa, MPUPOIBI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTUYECKOM HAayKH Kak c(epbl YenoBeuecKou
NEATEIIBHOCTH, ATAanoOB €€ Pa3BUTUSA M 3HAYMMOCTH [JI1 PA3BUTHUS LIMBUJIU3ALUU,
OBJIAJICHUEM SI3BIKOM MATEMATHUKUM M MATEMAaTHYECKOM KyJIbTypOH Kak CpeJICTBOM
MO3HAHHUS MHUpPA, OBJAJACHUEM MPOCTEHIIMMM HaBBIKAMHU HCCIIEI0BATEIbCKON
JIESITENbHOCTH;

6) ¢usuveckoe BocnuTtanue, GopMHpPOBaHHME KYJILTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIArOMOJYyYHs:

FOTOBHOCTBIO TNPUMEHSITh MATEMATUYECKUE 3HAHUS B MHTEpEcCax CBOETO
3I0pOBbsl,  BEICHHUS  3I0pPOBOrO  oOpaza  Ku3HM  (3I0pOBOE  THMTaHHE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATHH W  OTHAbIXa, pETysapHas Qunyueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OIMOKY M TaKOTro K€ MpaBa IPyroro 4eoBeKa;

7) 3K0J10THYECKOe BOCIIMTAHUE:

OpHEHTAlMEed HA TPUMEHEHUE MATEMAaTUYECKUX 3HAHWM ISl PEICHUs 3a7a4 B
00J1aCTH COXPAHHOCTH OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MMOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX TOCIIEJCTBUNA JI OKPY’KaIOIIEeW Cpeibl, OCO3HAHUEM TIJI00ANIbHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pELICHUS;

8) amanranuss K M3MEHAKWINMMCH YCJIOBUSIM COLUAJIBHOW W NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUUTHCS y APYTHUX JIOJEH, TPpHOOpETaTh B COBMECTHOU JIEATEILHOCTH HOBBIC
3HaHMS, HABBIKK U KOMIIETCHIIMU U3 ONbITA APYTUX;

HEOOXOJAMMOCThIO B  (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyIMpoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JACPUUUTHI  COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMl0 KaK BbI30B, TPeOYIOLIMNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE
pemieHuss W JedcTBUA, (GOPMYJIMPOBATh W OLEHHUBATh PUCKU U TMOCIEACTBUS,
(GbopMHPOBATH OTIBIT.



METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble JJoruyeckue aeiicTBHA:

BBISIBJISIT U XapPAaKTEPU30BATh CYIIECTBEHHBbIE NPU3HAKA MaTEMaTUYECKUX
00OBEKTOB, TOHSTUH, OTHOILIEHUA MEXAYy MOHATUIMH, (OpPMYIHUPOBATH
ONPENCIICHUSI  TOHATHUM,  YCTAaHABIMBATH  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(pUKALMU, OCHOBaHUS [JIsi OOOOIIEHUS U CpaBHEHUS, KpPUTEPUU
IIPOBOJMMOTI0 aHAJIN3A;

BOCIIPUHUMATh,  (OPMYIUpPOBaTbh U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE U OTpHUIATENIbHbIC, €IWHUYHbIC, YacTHble U oO0IIue,
YCJIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJEHUSX M YTBEPXKACHUAX, Ipe/jiaraTb KpUTEpUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNH;

JieN1aTh BBIBOJBl C MCHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JE€AYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMaTHUYECKUX YTBEPKIACHUM (MpsMble U OT
IPOTUBHOI'0), TPOBOJUTh CAaMOCTOSTEIbHO HECIOKHBIE J0Ka3aTeNbCTBA
MaTEMaTHYECKUX (DaKTOB, BHICTPAUBATh ApIyMEHTALNI0, TPUBOJUTH IPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS,

BbIOMpaTh CIOCOO pemieHus yueOHOW 3ajgaud  (CpaBHHUBATh HECKOJIBKO
BapMAHTOB pEIICHUsA, BBHIOMpPATh HauOoJee MOAXOMANMA C  y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/LCKHeE TeHCTBUA:

WCITOJIb30BaTh BOIPOCHl KaK HWCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCHPYIOIIUE MPOTHBOpPEUHE, MpolIeMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE U JIaHHOE, () OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

NPOBOJAWTH TI0O CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIOE HWCCIIEOBAaHUE IO YCTAHOBICHHUIO OCOOCHHOCTEU
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOSITENIbHO (hOpMyJIHpoBaTh 00OOIIEHUST W BBIBOJBI TIO pe3yjIbTaTaM
NpOBEAEHHOTO HAOMIOACHMS, MCCIEAOBaHUsA, OIICHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BBIJBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIAITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAINH, JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHHUS 3aa4H;

BBIOMpATh, aAHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W  HUHTEPHPETUPOBATH
uHGOPMAIUIO Pa3TUYHBIX BUIOB U (POPM MIPEACTABICHHUS;



BEIOMpATh (opMy TpeACTaBICHHS HMHPOPMAMM W  WUIIOCTPUPOBATH
pemiaeMbie  3a7a4M  CXEMaMH, JMarpaMMmaMHd, WHOW TpaduKo H HX
KOMOHWHAIIMSIMU,

OIICHUBATh HAJAEKHOCTh HWH(POpPMAIMU 10 KPHUTEPUSAM, MNPEII0KESHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe N1eiCTBHA:

BOCIPUHUMATH U (DOPMYIHPOBAThH CYKIECHHUS B COOTBETCTBUH C YCIOBHIMH U
HesiMU OOIIeHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaThb MOSICHEHUS IO XOAY peIICHUs
3aJ1a4, KOMMEHTUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

B xoJie 00CYXXJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCY>KAaeMOW TEMBI,
npoOJIeMbl, pemaeMoil 3aJavd, BBICKA3bIBaTh WJEH, HAICJICHHBIC HA TOUCK
PEIICHHUs, COTIOCTABIATh CBOU CYXKICHHSI C CY)KICHUSMHU APYTUX YYACTHHKOB
Iuanora, OOHApPYKMBaTh pa3IU4Me M CXOACTBO TMO3UIMH, B KOPPEKTHOU
dbopme hbopMyIMpoBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

NIPEJICTaBISITh PE3yNbTaThl PEUICHHs 3a7adud, IKCIEPUMEHTa, MCCIICIOBAHMUS,
IIPOEKTa, CAaMOCTOATEIHHO BRIOMPATh (hOpMAaT BBICTYIUICHHUS C YUETOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH;

NOHMMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHONW W HMHIWBUIYaTbHOU
palboTHI IPH pEIIeHUU YUYEeOHbIX MaTEMaTHUECKHX 3a71a4;

OPUHUMATh 1IE€Th COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OpPraHU3aIUI0
COBMECTHOM paboThI, pacpeessiTh BUIbI pabOT, 10rOBapHUBaThCs, 00CYKAATh
MPOIIECC U PE3YNIbTAT PA0O0ThI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBaTh B IPYMIOBHIX (popmax paboThl (00CYKaeHUs, OOMEH MHEHUSMH,
MO3TOBBIE IITYPMBl W JIPyTue), BBHINONHITH CBOKO 4YacTh pabOTHl U
KOOPAMHHUPOBATh CBOM JICHCTBUS C IPYTMMH WICHAMH KOMAaH]IbI, OIICHUBAThH
KauyecTBO CBOETO BKIaJga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIHUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIAH, AJTOPUTM pelIeHUs 3aaaud (WiIH ero
4acTh), BBIOMPATH CHOCOO pEIMIeHHS ¢ Y4ETOM HWMEIOIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOpMaIUH.

CaMOKOHTpOJIL, MOIUOHAJIBHBbIN HHTE/JIEKT:

BIaaCThb crocodamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIpomecca u pPe3yjibTara
peUICHUA MaTeMaTHUUYEeCKOM 3aJa4u,

npeABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPpU PCIICHUU 3aJ1a4H,
BHOCHUTBb KOPPCKTUBBI B MOCATCIIBHOCTHL HaA OCHOBC HOBBIX O6CTO§ITCJ’IBCTB,
Haﬁ,Z[CHHBIX OHII/I6OK, BBISIBJICHHBIX pr,HHOCTCﬁ;



e OIEGHUBATH COOTBETCTBUE PE3yJIbTaTa ACSITEIBHOCTH MOCTABICHHOW LEIU U
YCJIOBUSIM, OOBSCHATHh MPUYUHBI JOCTHXKEHUSI WM HEJOCTHXKEHUS 1IeJIH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyueHuss B 9 kiacce OOy4arOUIMiiCsl NOJYYUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUrOHOMETpHUUYECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTD C UX MOMOIIBIO
pa3IuYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJbHUKA («PEHIEHHE MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOBY). HaxoauTs (C MOMOIIBIO KAJIBKYJATOPA) IJIWHBI W YIJIBI JUIS
HETaOJUYHBIX 3HAYCHUI.

[Tonb30BaTbes (QopMylIaMu TPHUBENECHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKAECTBOM JUIsl HAaXOXKICHHUS COOTHOUICHUH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUISl HAaXOXJEHHUs Pa3IMYHBIX
DJIEMEHTOB TPEYrOJIbHUKA («PEIICHWE TPEYTrOJbHUKOB»), MPUMEHATh WX IpHU
pELICHUU TEOMETPUYECKUX 3a1ad.

Bnaners noHatusMu npeoOpa3zoBaHUs MO00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBarbes cBOMCTBaMM IMOAOOMS TNPOU3BOJIBHBIX (QUTYD,
YMETh BBIUUCIATH JJIUHBI M HAXOAWThb YIWIbl y MNOAOOHBIX (uryp. I[Ipumensrs
CBOICTBa MOAOOUS B MPAKTHUECKUX 3a7adyax. ¥ METh IPUBOJUTH MPUMEPHI 0 T0OHBIX
Guryp B OKpy>KaroiemM MHpe.

[lonp30BaThCA TEOpEMaMHM O MPOU3BEICHUM OTPE3KOB XOPA, O NMPOU3BEIACHUU
OTPE3KOB CEKyLIUX, O KBaIpaTe KacaTeIbHOMU.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUUYECKUN M (PU3UUECKHIt
CMBICI, TPHUMEHSTh HMX B PEIICHUH TEeOMETPUUYECKUX M (U3HUECKUX 3aad.
[IpuMeHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKACHMS JUIMH U YIJIOB.

[Tonb30BaThCA METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €70 B PELICHUN
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagets NOHATHSAMU IIPaBUIBHOTO MHOTOYTOJIBHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPYXXKHOCTH W PaJMaHHOM MEpBI YIVIA, YMETh BBIUMCIATH IUIOLIA/b
KpyTa U ero yacrteil. [IpuMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxomute ocu (wnmM LEHTpBI) CUMMETpUU (UTYp, TPUMEHATH JBUKCHHS
IIJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MOJyYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJENH JUIS 33/1a4 PEAIBHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIYMCIIEHUS C
OPUMEHEHHEM TMOJ00US UM TPUTOHOMETPUUYECKUX (PYHKUMHA (TOJB3YSCh, I
HEOO0XO0MMO, KaJbKYJIATOPOM).



4. TEMATUYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIe
Ne ni/mn P Kontpoabnbie IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomerpusi. TeopeMbl KOCUHYCOB 1 16 1 bubanorexa HOK
CUHYCOB. Pemienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubmmoreka [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
Bbu6nmuoreka [JOK
3 B 12 1
CHTOpEI https://m.edsoo.ru/7f41al2¢c
4 JlexapTOBBI KOOPAWHATHI Ha MIOCKOCTH 9 1 bubmorexa HOK
P PA https://m.edsoo.ru/7f41al2¢c
[IpaBuibHBIE MHOTOYTOTBHUKU. J{TrHA
5 OKPY>KHOCTH U IIJTIOIIaAb Kpyra 8 bubmorexa [TOK
py B Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanaei
Bbu6nmuoreka [JOK
6 JlBmxeHiA IWIOCKoCTH 6 https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ) Bbu6nmuoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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5. HOYPOYHOE INTAHUPOBAHUE

9 KIIACC
KoanuectBo yacoB DJIEKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IIpakTHueckue fd[;;'?ennﬂ :)lgl()l:ll;z]:;:eﬂbﬂbl e
padoThI padoThI pecypes
1 OnpeneneHne TPUrOHOMETPUIECKUX 1 bubmmoreka [JOK
¢ynkuuit yrios ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIbI IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cunycoB 1 bubmorexa LIOK
https://m.edsoo.ru/8al142¢8a
7 Teopema cuHycoB 1
8 Teopema cuHycoB 1
9 Haxoxnenue 1ivH CTOpOH M BEJIMYMH 1 Bbu6nmuoreka [JOK
YIJIOB TPEYTOJIbHUKOB https://m.edsoo0.ru/8a1430b0
10 Pemenue TpeyroabHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroibHMKOB 1 Eubmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Petienue TpeyroibHUKOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NpUMEHEHUE TEOPEM 1 bubanorexa HOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHUYeCcKOE€ MPUMEHEHUE TEOPEM 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
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CHHYCOB U KOCHUHYCOB

16 KonTponbHas pabota mo Teme bubmmoreka [JOK

"Pemienne TpeyronbHUKOB" https://m.edsoo.ru/8a14392a
Bbu6nuoreka [JOK

17 [TonsiTue 0 mpeodpa3zoBaHUU TTOAOOUS hitps-//m.cdsoo.ru/8al 43ab0

18 COOTBETCTBEHHBIE IIEMEHTHI bubmmoreka [JOK
MOA0OHBIX puryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE AJIIEMEHTHI
MoA00HBIX puryp
Teopema o mpou3BeIeHUU OTPE3KOB

20 XOpJ, TeOpeMa O NIPOU3BEACHUN bubnunoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
Teopema 0 Ipou3BEIEHUN OTPE3KOB
XOpJ, TEOpEMa O MMPOU3BEICHUH bubmmoreka [JOK

21
OTPE3KOB CEKYyIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeIbHOU
Teopema o mpou3BeIeHUU OTPE3KOB

2 XOpA, TeOpeMa O NIPOU3BENCHUU bubnunoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTeJIbHOU

73 IIpumeHeHne TeopeM B peLIEHUN bubmmoreka [IOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143106

24 [Ipumenenne TeopeM B peLIEHUN bubanorexa HOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al1443fc

75 [IpuMeHeHne TeopeM B peLLIEHUH bubmmoreka [JOK
T€OMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonrponsHast pabora o Teme

26 "[IpeobpazoBanue mog00USI. bubmmoreka [JOK
Merpudeckue COOTHOLICHUS B https://m.edsoo.ru/8a1447a8
OKpY)HOCTH"

27 Onpenenenne BeKTOpoB. PU3HUECKUN U bubmmoreka [JOK

FGOMeTpI/I‘IeCKHﬁ CMBICJI BEKTOPOB

https://m.edsoo.ru/8a144960
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Cno>xeHue ¥ BbIYUTAHHUE BEKTOPOB, bubanorexa [HOK
28
YMHOXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 Ciio)keHne U BBIYMTaHUE BEKTOPOB, bubanorexa [HOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHHre ¥ BRIYUTAHHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YKCIIO
31 PasnoxeHune BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOPaM
32 Koopauuatel BekTopa Brbmaorexa LIOK
P p https://m.edsoo.ru/8al144fbe
CkajgpHO€ IPOU3BEICHIE BEKTOPOB,
33 ero HHI;II;IGHEII{)I/IS Bn;f HI;EO; efmIZI BJ'II/IH Bubmioreka [IOK
P a a a https://m.edsoo.ru/8a14539c¢
U yTJIOB
C
34 cro npumence A HaxoToHIS T Bumorexa LIOK
P a a a https://m.edsoo.ru/8al14550e
U yTJI0B
35 Pemenue 3amay ¢ moMOIILI0 BEKTOPOB Bubmiorexa LIOK
a m p https://m.edsoo.ru/8al44c3a
36 Pemrenune 3a71a4 ¢ mOMOIIBIO BEKTOPOB Brbmaorexa LIOK
A m p https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB ISl pELLICHUS
3a1a4 HU3UKH
38 KonTponbhas pabota no teme bubmmoreka [JOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha
IUIOCKOCTH
N bubmuorexa [JOK
40 YpaBHCHHE NPSIMOM https://m.edsoo.ru/8al145c48
41 YpaBHeHHE NpsIMOKN
42 VYpaBHEHNE OKPYKHOCTH Bubmiorexa LIOK
p Py https://m.edsoo.ru/8al4635a
43 KoopanHatsl TOUEKk nepecevyeHust bubmuoreka [JOK

11



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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OKPYKHOCTH U NPAMOU

https://m.edsoo.ru/8a146620

Meroa KOOpAMHAT NPU PEILIEHUU

44 FEOMETPUYECKHUX 3a/]1a4, TPAKTUIECKHUX
3a1a4
Meroa KOOpAMHAT NPU PEILIEHUHN
45 F€OMETPUUYECKHX 3a/1a4, TPAKTUYECKUX
3a1a4y
Meroa KOOpAMHAT NPU PEILIEHUHN
46 reOMETPUUYECKUX 3aa4, IPAKTUUECKUX
3a1a4y
KonTponbHas pabota no teme
47 "I[eK:pTOBBI KI(:Opl[I/IHaTH Ha bubmiorexa LIOK
tockocTH" https://m.edsoo.ru/8al146e0e
48 [IpaBunBbHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIYUCIIEHUE UX JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [JOK
49 Hucio m. Jlmusa OkpyxHOCTH https://m.edsocl)l.ru/Sal47208
bubnnorexa [HOK
>0 Hucio m. Jlmsa okpyxHOCTH https://m.edsogru/8314714c
51 JlnHa 1yru OKpYKHOCTH
52 Pagnannas mepa yria bubmorexa LIOK
https://m.edsoo.ru/8al4714c
53 [Imomane kpyra, cekropa, cerMeHTa bubmorexa [IOK
https://m.edsoo.ru/8a147426
54 [Imomane kpyra, cekropa, CerMeHTa bubmnorexa LIOK
https://m.edsoo.ru/8a147750
55 [Imomane kpyra, cekropa, cerMeHTa buGmorexa LIOK
https://m.edsoo.ru/8a147750
56 [TonsiTve 0 ABMKEHUH TIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/8a147c82
57 [TapannensHbIN IEPEHOC, TOBOPOT buGmorexa LIOK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmuoreka [JOK

12
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https://m.edsoo.ru/8a147f16

59

[TapauenpHbIN IEPEHOC, TOBOPOT

60

[TapauienpHBIN IEPEHOC, TOBOPOT

61

IIpuMeHeHne IBUKEHUI IIPU PELLICHUH
3a1a4

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a1480e2

62

KonrtponsHast pabora o Temam
"IIpaBunbHBIE MHOTOYTOJbHUKH.
OxkpyxHOCTb. [IBHKEeHHs MIIOCKOCTH"

63

[ToBTOpeHue, 06001IeHNE,
cucrtemaTtusanus 3Hanuil. Mamepenue
TE€OMETPUUYECKUX BEITUYHH.
TpeyroabHUKH

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 0600IIEeHNE,
CHCTeMaTHu3alus 3HaHUM.
[TapannensHbIC U IEPIICHIUKYIIIPHBIC
psiMbIe

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 06001IeHNE,
cucrtemaTusanus 3Hanuil. OKpyKHOCTb
u Kpyr. ['eomerpuueckue mocTpoeHus.
VYTibl B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IIEHNE,
cHCcTeMaTHu3aIus 3HaHu. BycaHnueie u
ONMCaHHBIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB

67

HToroBast KOHTpOJbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, 0600IIEHNE,
CHCTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

9 KIIACC

Ko .

I olll;e SEMOTO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
posep 00pa30BaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

pe3yJbTarta

6 I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTH C UX
[IOMOILBIO Pa3IUYHbIE DJIEMEHTHl MNPAMOYIOJIBHOIO TPEYrOJIbLHUKA

6.1 («pemieHue  MPSIMOYTOJBHBIX  TPEYroidbHUKOBY»). Haxomute (c
MOMOILBIO KaJIbKYJISATOPA) JUTMHBI U YTJIbI JUIsl HETAOINYHbIX 3HAYEHUH
ITons3oBaTbes dopmynamu NPUBEICHUS u OCHOBHBIM

6.2 TPUTOHOMETPUYECKUM TOXIECTBOM JJIsl HAXOXACHHUS COOTHOLIEHMH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYMHAMUA

Hcnonb30BaTe TeOpeMbl CHHYCOB M KOCHHYCOB ISl HaXOXKICHHS
6.3 Pa3NUYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEIIEHUE TPEYTrOJbHUKOBY),
IPUMEHSATh UX NIPHU PELICHUH F€OMETPUUECKUX 3a1a4

Bnamers monsTHMSMU TpeoOpa3oBaHUS MOMOOWS, COOTBETCTBEHHBIX
3JIeMEHTOB MMONO00HBIX ¢uryp. Ilonb30BaThCsl CBOWCTBAMM MOA0OUS
MIPOU3BOJILHBIX (UTYp, YMETh BBIYHCISATH [UTMHBI U HaXOAWUThH YIIIBI Y
nono6ubIX Quryp. IlpuMeHaTh CBOHCTBAa MOAO0MS B MPAKTHYECKHX
3ajadyaXx. YMeTh MPHBOAWTH MPUMEPHl TMOAOOHBIX Quryp B
OKpY’KaloIIeM MHUpe

6.4

[Tonmp30BaThcss TeOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpA, O

6.5 .
IMPOU3BCACHUN OTPC3KOB CCKYIIINX, O KBAAPATC KACATCIIbHOU

Ilons30BaTbCcst  BEKTOpaMH, IIOHUMAaTb KX TE€OMETPUYECKUH U
¢bu3n4eckuil CMbICI, NPUMEHITh MX B PELICHUU T€OMETPUYECKUX U
¢usnueckux 3amad. [IpuMEHATH CKaIspHOE NPOU3BEICHHE BEKTOPOB
JUISL HAXOXKACHHS JUIMH U YTJIOB

6.6

ITons30BaThCA MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B
PCHICHUU T'COMCTPUYICCKUX U MMPAKTUYCCKUX 3ada1

6.7

Brnagerp DOHATHSMM — TPAaBWJIBHOTO  MHOTOYIOJIBHUKA,  JUJTMHBI
OKPY’KHOCTH, JUIMHBI AYIM OKPYXHOCTH W paJUaHHON Mephl yria,
YMETh BBIYMCIATH IUIOMAAb Kpyra M ero uvactel. Ilpumensars
MTOJIyYEHHbIE YMEHHUSI B IPAKTUYECKUX 3aa4ax

6.8

HaxoauTh ocu iy HeHTpbl CUMMETPUH (UTYpP, TPUMEHSTDH JABH)KEHUS
MIJIOCKOCTH B IPOCTEUIINX CITydasx

6.9

[IpumeHsTh TONyYeHHBbIE 3HAHUS HA TMPaKTUKE — CTPOUTh
MaTeMaTHYeCKUe MOJENU IS 3aJa4 peaqbHOW JKU3HU U TPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHCHHEM TIONOO0MS |
TPUTOHOMETPHUYECKUX (YHKIMHA (MOJB3YyACh, TAe HEO0OXOAMMO,
KQJIbKYJISTOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 ['eomeTpus
6.1 Cunyc, xocunyc, Tanreic yrioB ot 0 go 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOX/1eCTBO. POPMYIIbI IPUBEICHUS
6.2 Pemienne TpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
MPAKTUYECKHX 3aJ1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue moaoousi. [Togodue cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 MpoU3BENECHUU OTPE3KOB XOpJl, TEOPEMBI O MPOM3BEICHUA OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOU
BekTop, mmHa (MOAYJb) BEKTOPA, COHAIPABIICHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
6.5 HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepalnuy HaJ BEKTOpamH. Pa3jiokeHue BEKTOpa MO ABYM HEKOJIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTopa. CkansipHOE MNPOU3BEICHHUE BEKTOPOB, MPUMEHEHHUE IS
HAXO0XJICHUS JUIUH U YTJIOB
JlekapTOoBbl KOOpPAMHATHI HA IUIOCKOCTH. YPaBHEHUS MPSIMON W OKPYKHOCTHU B
6.7 KOOpJIMHATAX, MEPEeCEYCHUE OKPYNKHOCTEH M mpsaAMbIX. MeToa KOOpAUHAT U €ro
IpUMEHEHUE
6.8 [TpaBriIbHBIE MHOTOYTOJIbHUKHU
6.9 Jvna OKPYKHOCTH. ['panycHas u paauaHHas Mepa yria, BBIYMCIEHUE UIMH JyT
OKPY>KHOCTEH
6.10 [Tnomane kpyra, CeKTOpa, CErMeHTa
6.11 JIBuKeHHsI TJIOCKOCTH W BHYTpEHHUE cuUMMeTpun ¢Guryp (3reMeHTapHbIe
npeacrapiieHus). [lapamiensHblil nepenoc. [1oBopoT
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6. MIPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOECHUS
NpoBepPsIeMoOro OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIero
TpeOOBaHMS oOpa3oBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBarb MOHATHSMHU: MHOXKECTBO, IIOJMHOECTBO,
Olepaly HaJl MHOXXECTBAMH; YMEHHE OIEPUPOBATH MOHATHAMU: rpad,
CBSI3HBIN Tpad, NepeBo, IUKJI, MPUMEHATh WX NpPU pEIICHUU 3a/ad;
YMEHHE HCIOJb30BaTh rpaduyeckoe MpeACTaBICHHE MHOXECTB JUIs
ONMMCAaHUsl PEaJbHBIX NPOLECCOB M SABJICHMI, NMPU PEUICHUH 3ahad M3
APYTUX y4eOHBIX MPEAMETOB

YMeHHe onepupoBaTh IOHATHAMU: OIPEACICHHE, aKCUOMa, Teopema,
J0Ka3aTejbCcTBO; YMEHHME  PAclO3HaBaThb MUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOAUTb IIPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBICKA3bIBAHUI

YMeHHe ornepupoBaTh MOHATUSMH: HATypajJbHOE YHCIO, IPOCTOE U
COCTABHOE  YHCIO, JEJIMMOCTh HAaTypaJbHBIX YHCEN, NPU3HAKU
JIETUMOCTH, L€JI0€ YHCIO, MOJYJb 4YHCIA, OOBIKHOBEHHAs Jpo0b W
JecsiTUuHas JpoOb, CTAaHAAPTHBIA BHJ YHWCIA, PAlMOHAIBLHOE YHCIIO,
UppaIlMOHATILHOE YHUCIIO, apu(PMETHUCCKHUI KBAIPATHBI KOPEHB; YMEHUE
BBIIIOJIHATH JIEWCTBHS C YHMCIIAMH, CPABHUBATH W YNOPSAAOYMBATH YHUCIIA,
MPEACTABIATh YHUCIAa HAa KOOPAMHATHOW MPSIMOW, OKPYIJIATH YHCIA;
YMEHHUE JeNaTh NPUKUIKY U OLIEHKY pe3yJbTaTa BEIYUCICHUN

VYMeHue OmnepupoBaTh IMOHATHUSAMH: CTENEHb C IIETBIM IOKa3aTelieM,
apu(pMETHYECKUI KBagpaTHBIH KOpPEHb, MHOTOWIEH, airedpanyeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETICHH OOJIbIIe
eIMHUIIBl; YMEHUE BBIMOJHATH PAacu€Thl 10 (GopMysaM, IpeoOpa3oBaHUs
[EeNBIX, APOOHO-PAMOHAIBHBIX BBIPAKCHUH W BBIPAKEHUH C KOPHSAMH,
pa3ioXeHWe MHOTOWICHa Ha  MHOXHUTEIHM, B TOM 4YHCIE C
UCTIONIb30BaHUEeM (DOPMyJT Pa3HOCTH KBAJPAaTOB W KBaapaTra CyMMbI U
pasHOCTH

YMeHHe onepupoBarh MOHATUAMM: UYUCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOM  MEpPEeMEHHOW, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHME pEIIaTh JIMHEHHBIE W KBAJpPATHBIC YPaBHEHHS,
IpOOHO-pAaLlMOHATIbHBIE YPAaBHEHUS C OJIHOM MEPEMEHHOM, CUCTEMBI JIBYX
JIMHEWHBIX YpaBHCHUM, JIMHEHHBIE HEPABEHCTBA M UX CHUCTEMBI,
KBaJpaTHble M  JApOOHO-pallMOHAlbHbIE HEPaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUU 3aJa4 U3 IPYTUX IPEeIMETOB U
IIPAKTUYECKUX 3a7a4; YMEHHE HMCIOJIb30BaTh KOOPAMHATHYIO NMPSIMYIO U
KOOPJMHATHYIO IUIOCKOCTh JUIS M300paXCHUs pPELICHWH YypaBHEHU,
HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATHSAMU: (PYyHKIMSA, Tpaduk (QyHKIUU, HYJIHA
(GYHKIIUHU, TTPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3PaCTaHUS,
yObIBaHMs, HaWOOJbIIIEE W HAWMEHbIIIEC 3HAUYCHUSI (DYHKIIUU; YMECHHE
OTEPUPOBATh TMOHATHUSAMH: TMpsiMas MPOMOPLUUOHAIEHOCTD, JIMHEHHAs
byHknusa, KBagpaTH4Has (QyHKIWsA, oOpaTHas MPOMOPIMOHAIBHOCTD,
napabona, rumnepbona; yMEHME ~CTPOUTh  Tpapukd  (QyHKIHH,
WCTIOJIb30BaTh TpapUKU JJIs  ONpPEIeNICHUs] CBOMCTB IPOILECCOB U
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3aBUCUMOCTEH, JUIS pelleHus 3ahady U3 APYyrux y4eOHBIX NPEeIMETOB U
peanbHON >KM3HM; yMEHHUE BbIpaXaTbh (HOpMyJaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU

Ymenue ONEPUPOBATH MTOHATUSIMH:: MOCIEN0BATEIBHOCTb,
apudmeTrnyeckas ¥ reoMeTpruyecKasi Iporpeccuu; yMeHue MCIoIb30BaTh
CBOWCTBA MOCIEA0BATEIHLHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YiIEHA MPU
pelleHny 3a7a4, B TOM YHKCJe 3a/ad U3 JIPYTuX Y4eOHBIX MPEeIMETOB U
peanbHON KU3HU

YMeHnue pemaTh 3a1a4i pa3HbIX TUIOB (B TOM YHCIIE HA MPOLIEHTHI, 10JIU
U YacTH, ABIJKEHHE, PaboOTy, IIEHy TOBapOB M CTOMMOCTh TOKYIOK W
YCIIyT, HAJIOTH, 33J]a4i U3 00JacTU yNpaBiIeHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); YMEHHE COCTaBJIATh BBIPAKCHMS, YpaBHEHHs, HEPABEHCTBA
M CHUCTEMBI IO YCJIOBHMIO 3a/1a4d, MCCIIEI0BATh IMOJIYYEHHOE pPEIIECHUE U
OLIEHUBATh MPABJONOI00HOCTH OJTYUYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAMU: (PUTYpa, TOUKA, OTPE3OK, MpsMas, Iy,
JOMaHasi, YroJl, MHOTOYTOJBbHUK, TPEYTOJbHUK, PaBHOOCIPEHHBIH WU
PaBHOCTOPOHHUM  TPEYTOJIbHUKM,  MPSIMOYTOJBHBIH  TPEYroJbHHK,
MenuaHa, OMCCEKTpUCa W BBICOTa TPEYTONBHUKA, YETHIPEXYTOJIBHIK,
napajiesiorpaMM, — poM0,  TpSAMOYTOJBHHK,  KBajpaT, Tpareuus;
OKPYXXHOCTb, KpYT, KacaTelbHas; 3HAaKOMCTBO C HPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHue pemiaTh 3aJaud, B TOM YHCIE M3 IOBCEIHEBHON
KW3HM, HA HAXOXJIEHHE TCOMETPHYECKHX BEJIMYHMH C TNPHUMEHEHHEM
M3YyYEHHBIX CBOMCTB (UTyp U (aKToB
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YMeHue OmnepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJIbHUKOB; NMAPaJUIEIbHOCTh U NEPHEHANKYISIPHOCTD MPSAMBIX, YTOJI
MEXIY MpSIMBIMH, TNEPIEHAMUKYISp, HAKIOHHAS, IMPOEKUHUs, Momodue
¢buryp, nmogoOHbIE TPEYrOJIbHUKH, CUMMETpPHUS OTHOCUTEIBHO TOYKU M
NpsMO#; yMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPHUIO U TMoaooue
buryp, mnapalsIebHOCTb U MNEPHEHIUKYISIPHOCTh  MPSMBIX B
OKpY KaroIlleM MUpe

11

YMeHue onepupoBaTh MOHATUSIMU: JIJTMHA, PACCTOSIHUE, Yro (BEJIHMYUHA
yrila, CHHYC W KOCHHYC YIJIa TPEyroJbHUKA), TIUIONIAb;, YMEHHE
OLICHUBATh pa3Mephbl MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE;
YMEHHE MPUMEHSATH (DOPMYJIBI IEPUMETPA U TIIOMAIH MHOTOYTOJILHUKOB,
JUIMHBI OKPYXXHOCTH U IUIOMAAW Kpyra, oObeMa MPSIMOYTOJBHOTO
napasuiesienuIena; YMEHME  MPUMEHATh  TNPU3HAKK  PABEHCTBA
TPEYTrOJIbHUKOB, TEOpPEMY O CYMME€ YIJIOB TpPEYrOJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPHUUECKUE COOTHOIICHUS JJISI BBHIYMCICHUS JUIHH,
pacCTOSAHUH, TIJIOIIAIEH

12

YMenne wu3o0OpaxkaTh IIOCKHE (GuUrypel W WX  KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (UTYpPBI OT PYKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB W  DJJEKTPOHHBIX CpPEACTB MO TEKCTOBOMY  WIIH
CHUMBOJIbHOMY OIMMCAHUTIO
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMAa KOOPAMHAT;
KOOPJAHMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpPA HA
4HCIIO0, CKAJIIPHOE IPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIIOJIb30BAThH
BEKTOPBI U KOOPJAMHATHI JIsl IPEACTABICHNS JAHHBIX U pELICHUs 3a/1a4, B
TOM YHCJIe U3 JPYTUX YUYEOHBIX MPEAMETOB U PeaTbHOM KU3HU
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YMmenue OIICPHUPOBATH IIOHATUAMMU: CTOJIOMKOBBIE )48 KpPYI'OBEIC
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IrarpaMMbl, TaOJIHIIBI, cpeHee apupMeTHIecKoe, MeIuana, HanobobIIee
¥ HaMEHBbIIIee 3HAUCHHNS, pa3Max YMCIOBOT0 HAOOpa; yMEHNE U3BIICKATh,
MHTEPIPETHUPOBATh U NMPEoOpPa30BbIBaTh HH(POPMAIUIO, MTPEICTABICHHYIO
B Tabimumax W Ha JUarpaMmax, OTPaKalollyl0 CBOWCTBA W
XapaKTePUCTUKH PealIbHBIX MPOLIECCOB U SBJICHUIA; YMEHHE PACIO3HABATh
M3MCHYMBBIC BEIMYHMHBI B OKPY’KAIOIIEM MUPE

15

YMeHue ornepupoBaTh MOHATHSMHU: CIYYalHBIA OMBIT (CIyYaiHBINA
HKCHEPUMEHT), D3JEMEHTapHOe COObITHE  (PIEMEHTapHbIM  HMCXOM)
CIIy4aifHOTO OIBITa, CIy4YailHOE COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HaXOJUTh  BEPOSITHOCTH  CIy4YallHBIX  COOBITMMI B  ONBITax C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU  COOBITUSMHU; YMEHHE pellaTh
3aladyd METOJOM OpraHH30BaHHOIO IMepedopa U C HCIHOJb30BaHUEM
IIpaBWjla yMHOXKEHUS; YMEHHUE OLICHMBATb BEPOSITHOCTU pPEATBHBIX
COOBITUH U SIBICHUH, NMOHMMATH POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPY’KalOIIEM MUPE U B KU3HU; 3HAKOMCTBO
C TIOHSTHEM HE3aBHUCHUMBIX COOBITHUI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX
YHCEJl ¥ €TO POJIBIO B MACCOBBIX SIBICHUAX

16

YMeHue BBIOUPATh MOAXOISANINN WM3YYEHHBIA METOJ MJIs PElIeHUs
3a7a4¥, MPUBOJUTH MPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTeMaTUKH B
HWCKYCCTBE,  OIHUCHIBaTh  OTACJIbHBIE  BBIAAIOIIUECS  PE3YJIbTATHI,
MOJyYEHHBbIE B XOJI€ pPAa3BUTHS MATEMAaTUKU KaK HAyKH, I[PUBOJHUTH
MPUMEPHl MATEMATUYECKHUX OTKPBITUA M UX aBTOPOB B OTEUECTBEHHOU M
BCEMUPHOM UCTOPUHU
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7. HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbIX HA OI'D

11O MATEMATHUKE
Kon ITpoBepsieMblii DJIEMEHT COJEPKAHUS
1 Uucrna u BBIYUCTIECHUS
1.1 HarypanbsHble 1 nesnbie yucia. [IpusHaku 1eIMMOCTH IEIbIX YUCEel
12 OOBIKHOBEHHBIE M JAECATUYHBIC APOOH, MPOLEHTHI, OCCKOHEUHbIE NEPUOTUIECKUE
) Ipodu
1.3 PanmonaneHbie uncna. ApudMeTHuecKre onepalyy ¢ palMoHaIbHBIMU YHCIIaAMU
1.4 JetictBurenbHple uucia. ApudMeTHUYECKHE ONepaluu C JeHCTBUTEIbLHBIMU
YUCIaMHU
15 [MpubnuxEénnpie BBIMMCIICHHA, MpaBHIa OKPYIIEHWS, NPHKMIKA 1 OLEHKa
pe3ynbTara BEIUMCICHUN
2 Anrebpanyeckne BhIpaXKEHUS
2.1 bykBeHHbIE BhIpa)KeHHUS (BBIPAKECHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mnokazareneM. CTeneHb C pPAMOHAIBHBIM [OKA3aTEJIEeM.
' CBoiicTBa cTenEHN
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernaeckuit KOpeHb HaTypalibHOU cTeneHu. JlecTBus ¢ apuMeTUIECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
3 YpaBHEHMS U HEpaBEHCTBA
31 [enbie u NpoOHO-pallioHalIbHbIe  ypaBHeHHMs. CHCTEMBI M  COBOKYIHOCTH
ypaBHEHUM
39 Lenple u apoOHO-panMoHANBbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenye TeKCTOBBIX 3a7a4
4 YucnoBbIe IOCIEA0BATEILHOCTH
4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEN
4.2 Apudmerndeckas u reoMeTpudecKas nmporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
5 DyHKIUU
Oynkuus, crnocods! 3aaanus pynkuuu. ['padpuk ¢pynxmuu. O6nacTe onpeneneHus
W MHOXeCTBO 3HaueHud  ¢yHkumu. Hymu  dysakmun.  [IpoMmexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI |
MUHUMYMBl (QyHKIMUA. Hawmbomnpinee W HauMeHbIee 3HadeHWE (QYHKIMA Ha
MIPOMEKYTKE
6 KoopaunaTel Ha npsMO# U MIJIOCKOCTU
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojibHUKH
7.4 OKpY>KHOCTh U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BEJTMYHH
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7.6

BekTopsl Ha III0CKOCTH

8 BeposTHOCTB U cTaTUCTUKA
8.1 OmnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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