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[NHOACHUTEJIBHAA 3AITNCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MaTEMAaTHKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOLICHHA M B3aUMHOE
pacroJio’)KeHUE, ONUPACTCSI Ha JIOTMYECKYH0, JOKa3aTelbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEr0o 00pa30BaHus 3aK/IH0YAaETCs B TOM, YTO 0Oydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE
YTBEPKICHUS.

Bropoii 11enpio0 U3ydyeHus reOMETPUU SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHHH Kak MaTeMaTHMYeCKHX, TaK M MPaKTHYECKUX 3a/ad, BCTPEHaoLUXCi B peajlbHOU
KU3HU. OOydaroluics TOJDKEH HaydMTbCS OIPENEeNUTh T'€OMETpPUYECKYI0 (Urypy, omnmcarb
CIIOBaMHU JaHHBIM 4YepTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEJBHOTO Y4YacTKa, pacCcuUTaTh
HEOOXOUMYIO JIJTMHY OITOBOJOKOHHOTO Kalenss wiu TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENIbHASA JIMHUS B U3yYEHUU T'€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloU[UiCs  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTH BBIYHCICHHUS U
OIICHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaitHe Ba)XHO MOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SpPKO BUIHBI B TeMaX «BekTopb», « TpuroHomeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYAET CICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M uX CBoOicTBay, «l3MepeHHe TreoMeTpHUECKUX BETUUYHHY,
«/lexapToBBl ~ KOOpAWMHATHl Ha  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 00Ms».

Ha u3ydyenue yue6Horo Kypca «I'eomerpusi» otBoautces 204 vaca: B 7 kiacce — 68 yacoB (2 yaca
B Helemo), B 8 kimacce — 68 yacoB (2 yaca B Hezenmo), B 9 kiacce — 68 gacoB (2 yaca B



COJAEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, xocunyc, TtaHrerc yriaoB oT 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcoB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pon3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOAYNb) BEKTOpAa, COHANPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpalud Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ NMPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0KJICHUS IJIMH U YIJIOB.

JlexapTOBBl KOOpJIMHATBI HAa IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, MepeceueHrne OKPYKHOCTEH U MpsAMBIX. MeTo1 KOOpJMHAT U €ro IpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:XKHOCTHU. ['pajiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomans kpyra, ceKkropa, CerMmeHra.

JIBUKEeHUs TJIOCKOCTU U BHYTPEHHUE CUMMETPUH QUryp (d71eMeHTapHbIe MpeACTaBIeHUs).
[TapannensHbiii neperoc. [IoBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHHA TMporpamMmbl yueOHOTO Kypca «['eomeTrpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKHMX MATEMaTUKOB M POCCUHCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATHX JOCTHXKCHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYpP TPakJIaHCKOTO OOIecTBa (Hampumep, BEIOOPBI, OTIPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Npo¢decCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HWHIMBUAYaJIbHOM TpaeKkTopuu oOpa3oBaHUS H
YKU3HEHHBIX TIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCcKO€e BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUM, pacCyKICHUI, YMEHHIO BUJETh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIle B JESITeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YelOoBeKa, HPHUPOJAbI M OOLIecTBa, MOHUMaHHEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEeYecKOW MAesITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM JAESITEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MaTE€MaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qusndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J1I0rMYecKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM U pelieHus 3amad B o01acTu
COXPAaHHOCTH OKPYKAIOIIEH Cpejbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUH ISl OKpYKaIOIIEH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TFOTOBHOCTBIO K JCMCTBUSAM B YCIIOBUSAX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UECH,
MOHATHS, TUIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAallMIO, BOCHPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
JercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIE YHHBepcaJIbHbIe YyueOHbIe 1eliCTBUSA

ba3oBble joruyeckue a1eiicTBUsA:

® BBIBIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC NPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIY IOHATHAMH, (OPMYIHUPOBATH OINpEACICHUS TOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHMS JIJIsT 0000IICHUS 1
CpaBHEHHMSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIpPUHHMATh, (pOpMyIHpOBaTh W TPeOOPa3OBBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBHIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHs B (pakrax,
JaHHBIX, HAONIONCHHUAX W YTBEPXKICHHSX, NpeaiaraTb KPUTEPUU ISl BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPKICHUHN (TIPSMBIC U OT MPOTHUBHOTO),
MIPOBOJIUTh CAMOCTOSITEIIFHO HECIOXKHBIC J0Ka3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTpaMBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BHIOMpATh CIOCOO pelieHUs y4eOHO# 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHusi, BEIOMpaTh HanOoJIee MOIXOMANINA C YYETOM CaMOCTOSTEIIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBHUS:

® UCMOJB30BaTh  BOMPOCHI  KaK  HWCCIEAOBATCIbCKUH  HMHCTPYMEHT  IO3HAHWUS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE MPOTUBOpPEUHE, MPOOIEMY, CaMOCTOSITEEHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  ()OPMYIMPOBATH OOOOIIEHHUS W  BBIBOJABI [0  pe3yJbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCICAOBAHUS, OICHUBATH JIOCTOBEPHOCTH TOJTYYCHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAKXKE BBIABUTATH MPEIOI0KEHUS
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3WPOBATh M HMHTEPIPETUPOBATH HH(OpPMAIHIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpaTh (OpPMY MpeCcTaBlIeHUs: HH(OPMALMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIHUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHUSMH M ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHHs 3a7add, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKa3bIBaTh HJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHS C CY)KICHHSIMH IPYrMX YYaCTHMKOB AHMANOra, OOHAPYXUBATh Pa3Inyue
U CXOJICTBO TMO3ULIMH, B KOPPEKTHON Qopme GopmynupoBaTh pa3zHOTIacHs, CBOU
BO3pAXKECHMUS;

MIPE/ICTaBIATh PE3YyIbTaThl PELICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopmaT BBICTYIUICHUS C Y4ETOM 3ajady MIpe3eHTaluu U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh ¥ UCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaIbHOU pabOThHI pH
pelieHnn y4eOHbIX MaTeMaTHUYeCKHX 3a/ay;

MPUHUMATD 1IeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pactpenensaTh BUIbI paboT, JOrOBapuUBaTLCS, 00CYKIATh MPOIECC U Pe3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboTsl (0OCyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YaCTh PAa0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMAaHJbI, OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIMN MPOAYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pelleHHus 3ajadd (WIM ero 4YacTh),
BBIOMpaTh cHoco0® pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIEHUN € y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® BJAJIETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS IpoIecca M Pe3yibTaTa PelIeHHs
MaTeMaTUYEeCKOM 3ada4Hu;

® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJa4l, BHOCUTH
KOPPEKTHBBI B JICATEIHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJECHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTU MOCTABICHHON LEIU U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTM HETOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 9 kJacce oOydarOIIMICS TMOTYYUT CIEAYIOMIUE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETpHUYECKHE (YHKIMM OCTPBIX VYIJIOB, HAaXOJUThb C HUX IOMOIIBIO
pa3auyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKAa  («pELIeHHE  IPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpA) JIMHBI U YIJIbl JUIsI HETAOIMYHBIX
3HA4YEHMI.

[Tonb3oBarbest hopMynaMu IPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS. HAXO0XJACHUS COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUYECKUMHU BETMUYUHAMHU.

Hcnonb3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IE€HUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelleHHue TPEeyroJbHUKOBY»), MPUMEHSITh UX MpPU PELIEHUU T'€OMETPUUYECKUX
3ajau.

Brnaners noustusMu npeodpa3zoBaHus MoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOOOHBIX
¢uryp. [lonp30BaThcs CBONCTBAMU 1MOAOOUS TPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIATH JAJIMHBI U
HaXOJUTh YIJbl y MOAO0OHBIX Guryp. IIpuMeHaTs cBoiicTBa MOJO0OMS B MPAKTUUYECKUX 3aJadax.
YMeTh NpUBOANUTH MPUMEPHI NOJOOHBIX (PUTYp B OKPYXKAIOIIEM MHpE.

[lonp30BaThcs TEOpEMaMU O IPOU3BEAECHUHM OTPE3KOB XOpJ, O MPOU3BEIEHUHM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOMU.

[lonp30BaTbcs BEKTOpaMM, MOHMUMATh MX TIEOMETPUYECKUH M (PU3UYECKUHA CMBICI,
IPUMEHATh UX B PELICHUU TIeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckanspHoOe
IIPOU3BEICHNE BEKTOPOB JJIsl HAXOXKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PELICHUU
reOMETPUYECKUX U IMPAKTUUYECKUX 3a1au.

Bnaners MoHATHAMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPYXHOCTM M PaJMaHHOW Mephl yIJla, YMETb BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[TpuMeHsTh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPbI) CUMMETPUH (QUIYp, HNPUMEHSTH JIBUKEHUS IJIOCKOCTU B
MPOCTEHIINX CITydasX.

[IpuMeHsATH MONy4YEeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH JUis
3aJjau peaJbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (QYHKIMH (TIONIB3YSCh, I71€ HEOOXO0MMO, KAIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE



9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecie (uu¢pposwIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CHUHYCOB. Pelienne TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnuorexa [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6morexka [IOK
3 Bexropt 12 : https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA INTIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{n1Ha
5 ofpymHocm " nnomy;nb Kpyra. g 8 Bubnuorexa LOK
L https://m.edsoo.ru/7f41al2c
Brruucnenune miomanein
6 JIBYOKEHUS TIOCKOCTH 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHUE, 0600IICHNE, 7 ) bu6mmoreka [JOK
cHUCTEMAaTU3als 3SHAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

I[TIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE



9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Kontpoabubie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Onpenenenue
1 TPUTOHOMETPUUECKUX (PYHKIIHIM 1 Brbmiorexa LIOK
02.09.2025 | https://m.edsoo.ru/8al424bc
yriaoB ot 0° 1o 180°
2 @opMyIIbl IPUBEICHUS 1 05.09.2025
3 TeopeMa KOCMHYCOB 1 Bubnuorexa LTOK
09.09.2025 | https://m.edsoo.ru/8al4336¢
4 TeopeMa KOCMHYCOB 1 12.09.2025
5 Teopema KOCHHYCOB 1 Bubnuorexa LIOK
16.09.2025 | https://m.edsoo.ru/8al42d5e
6 Teopema cuHycOB 1 bubmmorexa LIOK
19.09.2025 | https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycoB 1 73.09.2025
8 Teopema cunycoB 1 26.09.2025
9 Haxosxaenue JyinH CTOpOH U | bu6mmoreka [JOK
BEJIMYUH YIJI0B TPEYTOJIbHUKOB 30.09.2025 | https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroapHuKoB 1 bubnmorexa HOK
03.10.2025 | https://m.edsoo.ru/8al42acO
11 Pelrenue TpeyroabHUKOB 1 bubnnorexa HOK
07.10.2025 | https://m.edsoo.ru/8al42ac(




bubmuoreka [JOK

12 PeticHe TpeyronbHikon 10.10.2025 | https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHUKOB Brbmiorexa LIOK
14.10.2025 | https://m.edsoo.ru/8al42acO
14 [IpakTueckoe npuMeHEeHNE bubnuorexa [JOK
TEOPEM CUHYCOB M KOCHUHYCOB 17.10.2025 | https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpuMeHEeHHe
TEOPEM CUHYCOB U KOCHHYCOB 21.10.2025
16 KonTponsHas pabora no teme bubnuorexa [JOK
"Pemienne TpeyronbHUKOB" 24.10.2025 | https://m.edsoo.ru/8al14392a
17 [TonsiTHe o npeobpazoBaHUU bubnuoreka [IOK
moa00ust 07.11.2025 | https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIE DJIEMEHTHI bubmuorexa [JOK
mo00HBIX (puTyp 11.11.2025 | https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
Mo00HBIX pHUTyp 14.11.2025
Teopema o npousBeneHun
20 OTPE3KOB XOp/I, TEOpPEMA O bubnuoreka [JOK
MPOU3BEJICHUH OTPE3KOB CEKYIIIHNX, 18.11.2025 | https://m.edsoo.ru/8al14406e
TeopeMa O KBajipaTe KacareabHOu
Teopema o npousBeneHUn
)1 OTPE3KOB XOpJ, TeopemMa O bubnunorexa [JOK
MIPOU3BEICHUH OTPE3KOB CEKYLIUX, 21.11.2025 | https://m.edsoo.ru/8al441a4
TeopeMa O KBajipaTe KacaTreabHOu
Teopema o mpou3sBeIeHUN
” OTPE3KOB XOpJI, TEOPEMA O bubnunoreka [JOK
MIPOU3BEICHUH OTPE3KOB CEKYIIUX, 25.11.2025 | https://m.edsoo.ru/8al442da

TCOpCMa O KBaJApare KacaTeJIbHOM




IIpuMeHeHne TeopeM B pellIEeHUN

bubmuoreka [JOK

23 Ir€OMETPUUECKUX 3a/1a4 28.11.2025 | https://m.edsoo.ru/8a143f06

4 [IpuMeHeHne TeopeM B peLLIEHUN bubnuorexa [JOK
r€OMETPUUECKUX 3a/1a4 02.12.2025 | https://m.edsoo.ru/8al443fc

)5 [IpuMeHeHne TEOpEM B PELLICHUH bubnuorexa [JOK
r€OMETPUUECKUX 3a/1a4 05.12.2025 | https://m.edsoo.ru/8a144578
KonTponsnas pabora o teme

26 "[IpeoOpa3oBanue moaoous. bubnnorexa [JOK
MeTtpuryeckue COOTHOLIEHHS B 09.12.2025 | https://m.edsoo.ru/8al447a8
OKpYyXHOCTH"
OrnpeneneHne BEKTOPOB.

27 @HI;HieCKHﬁ u FeOMETpI/I'—IeCKI/Iﬁ bubmmorexa LIOK

12.12.2025 | https://m.edsoo.ru/8a144960

CMBICIT BEKTOPOB

)3 CIio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOXEHHE BEKTOpa Ha YHUCIIO 16.12.2025 | https://m.edsoo.ru/8al44a8c

29 Clio’)keHue U BBIYUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOXEHHUE BEKTOpa Ha YHUCIIO 19.12.2025 | https://m.edsoo.ru/8a144d52

30 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHO>KE€HHE BEKTOpA Ha YHUCIIO 23.12.2025

31 Pa3noxxenue Bekropa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM 26.12.2025

32 Koopnunatsl BekTopa bubmuorexa IOK

30.12.2025 | https://m.edsoo.ru/8al44fbe

CkansipHO€ Mpou3BeIeHNE BuGmmorexa [OK

33 BEICTOPOR, €10 TPHMEHEHIE A 13.01.2026 | https://m.edsoo.ru/8al4539¢
HaXO0XJICHUS JUIUH U YTIIOB

34 CkansipHO€ pou3BeICHUE bubnunoreka [JOK
BEKTOPOB, €r0 NPUMEHECHUE IS 16.01.2026 | https://m.edsoo.ru/8al14550e




HaxOXXJACHUA JIMH U YI'JIOB

35 Pemienue 3a71a4 ¢ MOMOIIBIO bubmuoreka [JOK
BEKTOPOB 20.01.2026 | https://m.edsoo.ru/8al44c3a
36 Pemenue 3ama4 ¢ momompio bu6mmoreka [{OK
BEKTOPOB 23.01.2026 | https://m.edsoo.ru/8al1458c4
37 [IpuMeHeHne BEKTOPOB IS
pelieHus 3a1a4 GU3UKU 27.01.2026
18 KonTtponsHas padoTa o teme bubmmoreka [IOK
"Bekropsr" 30.01.2026 | https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPAMHATHI TOUSK Ha
TTIOCKOCTH 03.02.2026
40 YpaBHeHue npsmoit Bubnuorexa LOK
06.02.2026 | https://m.edsoo.ru/8al145c48
41 YpaBHeHue npsmoit 10.02.2026
42 YpaBHEHUE OKPYKHOCTH bubamorexa LOK
13.02.2026 | https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepeceyeHus bubmuoreka [JOK
OKPY>XHOCTH U TIPSIMOM 17.02.2026 | https://m.edsoo.ru/8a146620
MeTo KOOpUHAT IPH PEIICHUN
44 reoMeTpUUYECKHUX 3aj1ay, 20.02.2026
MPaKTUYECKHX 3a/1a4
MeTo KOOpIMHAT IIPH PEIICHUN
45 reoMeTpUUYECKHUX 3aj1a4, 24.02.2026
MPAKTUYECKUX 33734
MeTto1 KOOpAWHAT MIPH PEIICHUU
46 FeOMETPUUECKHX 3a/1ay, 27.02.2026

MPaKTUYCCKUX 3adav




KonTtposnpsHas paboTa o teme

bubmuoreka [JOK

47 /eKkapTOBBI KOOPMHATEL Ha 03.03.2026 | https:/m.edsoo.ru/8al46e0e
TIJIOCKOCTH
43 [IpaBHiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIYUCIICHUE UX AJIEMEHTOB 06.03.2026 | https://m.edsoo.ru/8al46fda
bubnuorexa [JOK
i Hueno m. Jlmia oxpyKHoCTH 10.03.2026 https://m.edS(I)_E).ru/Sa1472c8
bubnuoreka [JOK
50 Hueno m. Jlmtka oxpykrocTH 13.03.2026 https://m.edsc]i).ru/SaIM 14¢
51 JlivHa oyru OKpYKHOCTH 17.03.2026
52 Pannannas mepa yrina Bubnuorexa LTOK
20.03.2026 | https://m.edsoo.ru/8al4714c
53 [Lnomane kpyra, cekropa, bubmuorexa [JOK
CerMeHTa 24.03.2026 | https://m.edsoo.ru/8al47426
54 [Inomane kpyra, cekropa, bubmuorexa [JOK
CerMeHTa 27.03.2026 | https://m.edsoo.ru/8a147750
55 [lnomane kpyra, cekropa, bubnuoreka [JOK
CEerMeHTa 07.04.2026 | https://m.edsoo.ru/8a147750
56 [ToHsATHE O IBUXEHUU IIIIOCKOCTH bubmorexa [JOK
10.04.2026 | https://m.edsoo.ru/8al147c82
57 [TapannensHbIl IEPEHOC, TOBOPOT bubmmorexa IOK
14.04.2026 | https://m.edsoo.ru/8al47f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubnmorexa HOK
17.04.2026 | https://m.edsoo.ru/8al47f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT 21.04.2026
60 [TapamiensHbIN IEPEHOC, TOBOPOT




24.04.2026

61

[IpuMeHeHne NBUKEHUI ITpU
peuieHun 3anaqy

28.04.2026

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

62

KonTposnsHast paboTa mo Temam
"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
miockoctu"”

05.05.2026

63

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
N3mepenune reoMeTpuaecKux
BEeNUYUH. TPeyroJbHUKU

08.05.2026

bubmmoreka [{OK
https://m.edsoo.ru/8al148524

64

[ToBTOpeHnue, 06o0IICHNE,
CUCTEMAaTH3aIs 3HAHWH.
[TapannensHble U
MEePIEeHANKYIISIPHBIE TTPSMBbIEC

12.05.2026

bu6moreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 0600IICHNE,
cUCTEMAaTU3alysI 3HaHUH.
OKpYyXHOCTb U KPYT.
['eomeTpuueckue moCTpOCHHMS.
VYTIBl B OKPY)KHOCTH

15.05.2026

66

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTU3AIUs 3HAHHA.,
Brucanubie ¥ OnMcaHHbBIC
OKPY>XHOCTH MHOTOYTOJIbBHUKOB

19.05.2026

67

Hroropas KOHTPOJIbHasA pa60Ta

22.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHnue, 06061IeHNE,
cHUCTEMaTH3allHsl 3HAHUI

25.05.2026




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKLHU OCTPHIX YIJIOB, HAXOAUTH C MX
IIOMOIIIBIO PA3JIUYHBIE JJIEMEHTHl MPAMOYTOJIBHOIO TPEYTOJbHHUKA
(«pemreHue  MPSAMOYTOJBHBIX  TPEYroibHHKOB»). Haxomuts  (c

IIOMOIIIBIO KaJ'II)Ky.]'IHTOpa) JUIMHBI 1 YTJIbL JJIA HEeTAOIMYHBIX 3HAUYEHUH

6.2

[Tonb3oBaThCs dhopmymamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKICCTBOM IS HAXOXKICHHUS COOTHOIIECHUU

MCKIAY TPUTOHOMETPHUICCKUMU BEIIMUYNHAMUA

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY),

MPUMEHSTH UX MPU PEIICHUH T'€OMETPHUUECKUX 3a7a4

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a5eMeHTOB 1oAoOHbIX ¢uryp. Ilonb3oBaTbes cBoWcTBaMU MOAOOHS
IPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH JAJIUHBI U HAXOJIUTh YIIIbI Y
nono6HbIX uryp. IlpuMeHsaTs cBoiicTBa MoA0OHS B HPAKTHUECKUX
3ajayax. YMeTh NPHUBOJUTH MpPUMEPbl MOAOOHBIX Quryp B

OKpYyKaroueM MUpe

6.5

ITonn3oBaThCs TCOpEMaMu O IIPOU3BCIACHHU OTpPE3KOB XOpa, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOM

6.6

ITonn3oBaThCs BCKTOpaMH, IIOHUMATb HX FeOMeTpI/I‘leCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/II‘/’I CMBICJI, IIPUMCHATL UX B PCHICHUU T'COMCTPUYUYCCKHUX U
(I)I/ISI/ILIGCKI/IX 3aaay. HpI/IMCHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

UL HAXOXKACHUA UIMH U YTJIOB

6.7

Ilonp30BaThCs METOAOM KOOpAUHAT Ha IIJIOCKOCTH, NIPUMCHATL €ro B

PCHICHNUU T'COMCTPHUICCKUX U MTPAKTUICCKUX 3a0aY

6.8

Brnanets ITOHATHUAMHA MMpaBUJIBHOT'O MHOI'OYT'OJIbHUKA, JJINHBI




OKPYXXHOCTH, JUIMHBl AYI'M OKPYKHOCTHM W paJuaHHOM Mephl yrIia,
YMETb BBIYMCIIATH IUIOAAL Kpyra M ero uyacred. IIpumensars

MOJYYCHHBIC YMCHUSA B ITPAKTHUYCCKUX 3aJjadax

HaxoauThs ocH WM HEHTPBI CUMMETPHH (HUTYp, IIPUMEHSTH JIBHKCHUS

o IJIOCKOCTH B MPOCTEHIINX CITydasx
[IpuMeHsT, TONyYEHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJIENN JUIs 3a/1a4 pealbHOW KU3HU M TPOBOIHTH
6.10 COOTBETCTBYIOILIME BBIUMCIECHHUS C TPUMEHEHHEM TNoao0us U

TPUTOHOMETPUUECKUX (QYHKIUN (TOJB3ydach, TJe HeoOXO0IUMO,

KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpus
61 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemrenne TpeyrospHuKOB. Teopema KOCMHYCOB M T€OpeMa CHUHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAaHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomoo6wms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpousBeeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYILUX, TEOpPEMa O KBaJpaTe KacaTelIbHOMI
Bekrop,  mnmHa  (MOAydab) — BEKTOpA,  COHANpPABIEHHBIE  BEKTOPHI,
6.5 IIPOTHBOIIOJIOKHO  HAIpPaBIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpAIMK HAJl BeKTopaMu. Pa3noxxeHne BekTopa Mo JAByM
HEKOJIJITMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansgpHOe IpOU3BEIEHHE BEKTOPOB, IPUMEHEHHUE JUIs
' HaXO0’KJICHUs JUIUH U YIJIOB
JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH. YpPaBHEHUS INPSIMON U OKPYXHOCTH B
6.7 KOOpAMHATAaX, NIepeceyeHue OKPYKHOCTEH U mpsAMbIX. MeToa KOOpAMHAT U €ro
IIpUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6. JlnuHa oKpyXHOCTH. I'pajlycHast U paJuaHHas Mepa yria, BbIYMCIEHUE JUIUH YT
' OKpYXHOCTEHN
6.10 ITmomane kpyra, CeKTOpa, CerMeHTa
611 JIBIDKEHUS! IUIOCKOCTH M BHYTPEHHHE CHMMETpUH (uUryp (seMeHTapHbIe

npencrasienus). [Tapannensusiit nepenoc. [ToBopoT




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHE OIEepUpOBaTh IOHATUIMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]a4

U3 IpYTUX y4eOHBIX TPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: OINpPEAEIICHNE, aKCHuOMa, TeopemMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HAaTypalbHBIX YHCEN, MpPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTAaHAAPTHBIM BUJ YHCIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE 4YHUCJIO, apu(METHYeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEIACTABIATH 4YHUCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH 4YKCIA; YMEHHE [ellaTh MPUKHUIKY U OILIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypallbHOW CTEleHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOPHAMM, pa3joXKeHHe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
JIPOOHO-PAIMOHANBHEIE YPAaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsi M300pakKeHMsl pelleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMY; yMEHHE OTIepupoOBaTh MOHATUSAMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pEIIeHMs 3a7ad U3 APYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BATEIbHOCTEH, GOPMYIBl CYyMMBI H
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYI', HAJIOTH, 3a1a4U U3 oOnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId ITPEACTABIICHUSA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha60pa;

YMCHHC HU3BJICKATh, HHTCPIIPETUPOBATH )51 Hp606pa3OBBIBaTL




nHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIaXx W Ha JUarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4alHbBIA ONBIT (CIy4alHbIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHM B OKpY)XKAalIlleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MaTEMATHKU B
HUCKYCCTBE, ONHUCHIBaTh OTIEJIBbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HUCTOpUU




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCIaMH

- JelictButenpHbie uyncia. ApudmeTnueckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BhIpaKEHUS

2.1 bykBeHHBIC BhIpaXKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM ITOKa3aTENIEM.
' CBoiicTBa CTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panmoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u ApoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 HucnoBsle MOCIE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Matematuka. ['eomerpusi: 7 - 9-e kinacchbl: 6a30Bblil ypOBEHb: yueOHUK; 14-¢ u3nanue,
nepepadboranHoe AtanacsH JI.C., byry3os B.®., Kagomier C.b. u n1p. AknnoHepHOE

obmectBo «M3natenscTBO «lIpocBenieHne

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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