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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust kKak OJMH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MaTEMaTHKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTYyp, WX OTHOWICHWHA W B3aUMHOE
pacroJio’)KeHUE, ONUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMUTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyXJeHHs «OT MPOTUBHOIO», OTJINYATh CBOIMCTBA OT NMPU3HAKOB, GOPMYIUPOBATH OOpATHbIE
YTBEPKICHHUS.

Bropoii 11enpi0 U3ydyeHus reOMETPUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pELIeHNH KaK MaTeMaTHUeCKUX, TaK U MPAKTUYECKUX 3aJjay, BCTPEUYAIOIINXCS B pealbHOMN KU3HHU.
OOyyaromuiics JT0JKE€H HAy4dUTbCsl ONpPEAETUTh M€OMETPUYECKYIO0 (Urypy, omucaTh CIOBaMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IUIONIA/lh 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0MMYIO
JUIMHY OITOBOJIOKOHHOTO KaOess uiu TpeGyeMble pa3Mephl rapaxa s aBTOMOOWISA. DToMy
COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JUHUS B M3ydeHUH reomerpuu. [lpu pemenun 3agau
MPAKTUYECKOr0 XapakTepa 00yJaroluiics YIUTCsS CTPOUTh MaTeMAaTUYECKUE MOJIENIN peaslbHBIX
KU3HEHHBIX CHUTyallui, NMPOBOJUTH BBIYMCICHHUS M OLIEHUBATh aJEKBATHOCTb IOJyYEHHOTO
pe3ynbrarta.

KpaitHe BaxHO MOAUEPKUBATH CBSI3U T'€OMETPUU C IPYTMMU Y4YeOHBIMHU MpeIMeTamu,
MOTHBUPOBAaTh  HCIOJIb30BAaTh  OMNpPENEICHHUS TEeOMETPUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYSHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SIPKO BUJIHBI B TeMaX «Bektopb», « TpUroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueOuslii Kypc «l'eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3felibl COJIEP>KaHUs:
«['eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMeTpUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MO 100Ms».

Ha uzydyenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce — 68 gacos (2
yaca B He/el), B 8 kiacce — 68 yacoB (2 yaca B Henenwo), B 9 kitacce — 68 yacoB (2 4Jaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanenele nonstus reomerpuu. Toduka, IpsMas, OTPE30K, Jdyd. YTrod. Buasl yrios.
Beprukanbaele U CcMexHBIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCT ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPYKAIOIIIEM MUpE.

OcHOBHBIE TIOCTPOEHMS C TOMOLIBIO LIUPKYJIS U TMHEWKH. TpeyronbHuk. BeicoTa, Meauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOrO TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYrOJIbHUKA,
MpOBEACHHON K TrumoTeHy3e. IIpu3Haku paBeHCTBa MNPAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTrONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

I'eoMmeTpuueckoe mecto TOuek. buccekTpuca yria W CepeIuHHBIA TEPHNECHIUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBAa. B3auMHOe pacmoJiokeHue
OKpYKHOCTH 1 npsiMoi. KacarenpHas u cexymas K OKpy>KkHOCTH. OKpYyKHOCTb, BIIUCAHHAS B YTOJI.
BrincanHas u onrcaHHas OKPYKHOCTH TPEYTOJIBHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJpar), WX NpU3HAKU U cBOMCTBa. Tpamenus,
paBHOOOKas Tpamenus, e€ cBOWCTBa U npu3Haku. [IpsmoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. llentpanbHas cummerpus. Teopema Danieca U Teopema o
MIPOIMOPIIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUst MPU pEHICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa momaaei reomerpuueckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHHKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0IIa e NoJ0OHBIX (GuUryp.

Brruncnenue niomnianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenne teopemst [udaropa npu pemeHnn NpakTUYECKUX 3aad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSIMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETpHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpalbHBIE YIJIBI, YTOJI MEXJIY KacaTelbHOM M XOPAOW. YTIBI MEXAY
XOpJIaMH U CeKyIIMMU. BrincanHble 1 onMcaHHbIe YeThIPEXYToJIbHUKY. B3anMHoOe pacnosioxkeHue
IBYX OKpyxHocTel. Kacanue okpyxxHocteil. O0ume kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC



Cunyc, xocunyc, TanreHc yriaos oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pemienue
IIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pou3BeIEeHUN OTPE3KOB XOPA, TEOPEMBI O MMPOU3BEACHUH OTPE3KOB CEKYIIMX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOMKHO
HaIIPaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKTOpamu. Pa3iiojkeHue BEeKTOpa 1o JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEeKTOpa.
CkansipHO€ MMPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YTIJIOB.

JlexapTOBbl KOOPJIMHATBI Ha IIIOCKOCTH. YPaBHEHUS MpPsMOM U OKPYKHOCTH B
KOOpJMHATaX, IepeceueHrne OKPYKHOCTEH U MPAMBIX. MeTo KOOpAuHAT U €ro IpUMEHEHHeE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYXKHOCTHU. ['pajiycHas u paaraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTeH. [Imomans kpyra, CeKTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU U BHYTPEHHUE CUMMETpUH (DUTyp (371€MEeHTapHbIE NPECTaBICHNU).
[TapannensHbiii neperoc. [ToBopoT.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IMPOrpaMMBI ydeOHOTo Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMIOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kI1aHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYp TPa)xAaHCKOro 0O0IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4YacCTHE B PEHICHUH MPAKTUYCCKUX 3a7ad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEeMAaTHYECKOTO 00Opa30BaHUs HAa MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHHEM WHIWBHAYAIBHOW TPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAIBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a71a4, PEIICHUH, PACCYKJICHUH, YMEHUIO BUICTh MAaTEMAaTHICCKHNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl YeIOBEUEeCKOW MACSITCIIBHOCTH, STaloB €€ pa3BUTHUSA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTU4YECKOMU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHHOCTH;

6) pusuveckoe BocnuTanue, (OPMHPOBAHUE KYJIbTYPbI 310POBbSl M SMOLMOHAJIBLHOIO
0J1aronmosIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbSI, BEJICHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (u3nueckas aKkTUBHOCTbH), c(hOPMHPOBAHHOCTHIO HaBbIKAa peICKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIllel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXpPaHHOCTH OKPYKAIOIIEeH cpejbl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKM HX BO3MOXKHBIX
MOCJICJICTBUH JIUIsI OKpYKaIOIIEH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOpPMyIHpOBATh HICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO
KaK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble DPELICHUS U JIEHCTBUS,
(GbopMynupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIE JeliCTBUSA

ba3oBble Jjoruyeckue aeicTBus:

e BBIIBJIATh W XapaKTePU30BaTh CYNIECTBEHHBIC MPHU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IeHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (POPMYIHpPOBaTh U MPeoOpa3oBBIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

e BBISIBJISITh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (paKTax,
NAHHBIX, HAONIONECHUAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU Ui BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlefaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U MHIYKTHBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3z0uparh J0Ka3aTEeIbCTBA MAaTEMATHUECKUX YTBEPKACHUN (MIpsIMbIE U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH croco0 pemieHus yueOHOUM 3amadyn (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BeIOUpaTh HanboJee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

e HCMOJB30BaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUN  WHCTPYMEHT  IO3HAHUA,
(hopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

e TMPOBOJUTH TO CAMOCTOSITENIbHO COCTaBIEHHOMY IIJIaHY HECIOKHBIH OSKCIIEPUMEHT,
HEOOJBIII0e UCCTIET0BAHUE TT0 YCTAHOBIIEHUIO 0COOEHHOCTEH MaTEMaTHUYECKOTO 00OBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

e  CaMOCTOSITENHHO (POPMYTUPOBATH 000OIIEHHUS U BEIBOJIBI 110 pe3yabTaTaM MPOBEAEHHOTO
HaOIOJIEHUs, WMCCIEO0BAaHUS, OIICHUBATh JIOCTOBEPHOCTh TMOJTYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;



MMPOTHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLCCCA, a TAKKC BbIABUI'ATb IIPCAIIOJIOKCHHUA O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Padora ¢ undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTD U M30BITOYHOCTh WH(OPMAIIUHU, TAaHHBIX, HEOOXOAUMBIX JUIS
peleHus 3a/1a9u;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUJOB U OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHus WHGOPMAIMK U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AuarpaMMamMu, HHOH rpadukoil u nx KOMOWHAIMSMH,

OILICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIIEM WU
c(OPMYIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JelCcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOmIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 0 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOTPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJICHUS C CY)KJICHHUSIMH JIPYTHX YIACTHUKOB JTUAJIOTA, OOHAPYKUBATh Pa3INdne H
CXOJICTBO TIO3WIIWA, B KOPPEKTHOW QopMe (OpMyIHpOBaTh pa3HOTJIACHs, CBOH
BO3PaXKCHHUS,;

MIPE/ICTaBIATh PE3YNbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEeOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh ¥ UCTHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI MPU
pelIeHny y4eOHbIX MaTeMaTH4YeCKHX 3a/ay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIIbI paboT, J0rOBapuUBaThHCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (00Cyk1eHrs,, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YacTh PabOTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C IpYIMMH YI€HaMU KOMaH/Ibl, OLIEHHBATh Ka4eCTBO CBOETO BKJIaa B OO IPOAYKT IO
KpUTEpUsM, cHopMyIMpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe AeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, aJTOPUTM pELIeHHMs 3ajauyd (WIK €ro 4acTh),
BbIOMpATh CcHoco0 pemeHust ¢ Y46TOM MMEIOUIMXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN C Yy4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA HMpOoLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



e MpEABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJECHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

e OILIEHUBAThb COOTBETCTBHUE PE3YJIbTATa JIEATEIbHOCTU ITOCTABICHHOMN LIENM U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTIKEHHSI MIIM HEAOCTIKCHHS 1I€JTH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 7 kJjacce oOOydalOIIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3ynbTaThI:

Pacrio3naBate W3ydYeHHBIE TE€OMETpPHUYECKHE (QUTYpBI, OMNpenensTh HUX B3aUMHOE
pacrosioKeHue, n300paxkaTb TeOMETpUUYECKUE GUTYPHI, BBITIOIHATH YEPTEXKH IO YCIIOBHUIO 3a/1a4H.
N3mepsTh nuHEHBIE U YITIOBBIC BEJIMYMHBIL. Pemarh 3a7aun Ha BBIYHMCICHUE JUTHH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenath TpyOyI0 OIICHKY JIMHEHHBIX U YIJIOBBIX BEJTUYHH MPEAMETOB B PEaTbHOM KH3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaThk pazmMepsl 3TUX 0OBEKTOB TIO MOPSIIKY BETHUYUHBI.

CTpouTh 4epTekKH K TEOMETPUUECKUM 3a]a9aM.

[Tonp30BaThCcsi TpU3HAKAMH DPABEHCTBA TPEYrOJbHHUKOB, WCIOJIB30BAaTh MPHU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOIUTH TIOTHYECKHE PACCYXACHUS C UCTIOJIL30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi MpHU3HAKAaMU PaBEHCTBA MPSMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIbHOTO TpPEYrojbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pazyeT ¢ HUMU
cekymas. OnpenensaTh NapamieIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemratp 3agaun Ha kieT4yarton Oymare.

[IpoBOIUTH BBIYUCIIEHUS W HAXOJAUTh YHUCIOBbIE U OyKBEHHBbIE 3HAUEHUS YIJIOB B
reOMEeTPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYroJIbHUKOB U MHOTOYTI'OJIbHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX [P MIEPECEUCHHH IBYX MapaslieIbHbIX MPSIMbIX ceKyieil. Pemars
MPAKTUYECKUE 3a/1a4H Ha HAXO0XJACHUE YIIIOB.

Brnagets nmoHATHEM T€OMETPUUECKOTO MECTA TOUEK. Y METh ONPEeATh OMCCEKTPUCY Yyriia
U CEepeMHHBINA NEPIICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMyIHpOBaTH OMPEACTCHUSI OKPYKHOCTH M Kpyra, XOpIbl M TUaMeTpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOMCTBA MPH PEIICHUH 3a]1a4.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
teHtp. [lonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBIE MNEPHEHIUKYISPbl K CTOpPOHAM TpPEYroJbHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagete mnoHsATHEM KacaTe€IbHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHIUKYIISIPHOCTU KacaTeJIbHOU U paanyca, NPOBEIEHHOTO K TOUKE KACAHMUSI.

[Tonp3oBaThcst MPOCTEHIIMMU TEOMETPUYECKUMH  HEPaBEHCTBAMH, TIOHMMATh HX
MPAKTUYECKUIA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOILBIO IIUPKYIS U TUHEHKHU.



K xonmy oOyuenuss B 8 kJacce OOydaroUMiics IOJYYUT CIEAYIOIIUE HPEIMETHBIC
pe3yJabTaThl:

PacriozHaBaTh OCHOBHBIE BU[bI YETHIPEXYIOJIBHUKOB, HUX 3JIEMEHTHI, I0JIb30BATHCS HX
CBOMCTBaMH IIpU PELIEHUH F€OMETPUUECKUX 3aau.

[IpumeHsATh CBOMCTBA TOYKHM IEPECEUEHHUS] MEIUaH TpPEeyrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a1au.

Bnanerp nonsitueM cpeiHel JMHUM TPEYrOJbHUKA U Tpalleluu, NPUMEHATh UX CBOMCTBA
IIpY pElICHUM reoMerpudeckux 3anad. llosmb3oBarecs Teopemoit dameca M TeopeMod O
MIPOMOPLIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUs IPAKTUUECKUX 3a/1a4.

[IpuMeHsTh IPU3HAKY [10100USI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoit [Indaropa i perieHust reoMeTpUYeCKUX U MPaKTUYECKUX 3aad.
Crpouth MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKHUX 3a]]a4ax, CAMOCTOSITENILHO JIeaTh YepTEX U
HaXOJUTh COOTBETCTBYIOIIHE JIUHBI.

Bnagerp moHATHMSMU CUHYCa, KOCHMHYCa M TaHIFE€HCAa OCTPOro yria MpsSMOYTOJIbHOTO
TpeyrojpHuKa. [10Jp30BaThCS ATUMU MOHITUSIMU JUIS PEILICHUS TPAKTUUECKUX 3a/1a4.

Boruncnate  (pa3nuuHbIMH - cllocob0amM)  IUIOHIa[b  TPEYrojJbHUKAa W IUIOMIAIU
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TI€ HEOO0XOaUMO, KaubKymsiTopoM). [IpumeHsaTs
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Bnagerp MOHATHSIMM BIOMCAHHOTO M IIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yriax, yriax MexJ1y XopJaMu (CeKyILIMMHU) U YTiIe MeX Ay KacaTeJIbHON U XOpI0H npu
pELIeHUH TeOMETPUUECKUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA TP PEIICHUU 3aau.

[IpuMeHsTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MAaTeMaTUYEeCKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (ITTOJIB3YSCH, T/Ie HEOOXOAMMO, KAIBKYISITOPOM).

K xonmy obOydenus B 9 KJjacce oOydaromuiics NOJYYUT CIEAYIOIIUME IPEAMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE GYHKIIMH OCTPBIX YIIIOB, HAXOIUTH C X IIOMOIIIBIO Pa3InyHbIe
AJIEMEHTHI MPSMOYTOJBHOTO TPEYroJIbHUKA («PEIIEHUE MPSIMOYrOJIbHBIX TPEYTOJILHUKOBY).
Haxoauthb (¢ MOMONIBbIO KANbKYJISTOPA) AIMHBI U YIJIbI ISl HETAOJIWYHBIX 3HAUCHUH.

[Tonb3oBatbest hopMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM
JUIS HAXO0XKACHUS COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX SJI€MEHTOB
TPEYroJibHUKA («pelleHrue TPEyroJbHUKOBY), MPUMEHITh MX IPU PEUICHUU T€OMETPUUYECKUX
3a/ad.

Brnanets noHsaTHsAME MpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢buryp. [lonp3oBaThCcsl cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJTUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IIpuMeHsaTs cBoicTBa MOJ00MS B MPAKTUYECKUX 3aJayuax.
YMeTh NpUBOANUTH MPUMEPBI NOJOOHBIX (PUTYP B OKpPYXKAIOIIEM MHpE.

Ilonb30BaTbesl TEOpEMaMU O NPOU3BEACHUH OTPE3KOB XOPI, O IMPOU3BENEHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMM, MOHUMATh MX TEOMETPUYECKUH M (U3NYECKUH CMBICI,
IPUMEHATh UX B PELICHUHM TeOMETPUYECKUX U (u3nueckux 3anad. [IpuMeHATh cKalspHOe
IIPOU3BEACHNE BEKTOPOB Il HAX0XK/I€HUS JUIMH U yTJIOB.



[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATh €ro B pElICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33/]au.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYIOJIBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI Ayrd
OKPY)KHOCTUM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHATh NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (MM UEHTPH) CUMMETPUU (QHUTYp, TPUMEHSTH JIBUKECHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJETH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUUYECKUX (PYHKIUH (TOIb3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuecTBo yacos
HaumeHoBaHMe pa3nesioB U TeM DyekTpoHHbIe (LM(PPOBHIE)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NporpamMmsI Bcero o0pa3oBaTeJibHbIE pecypchbl
padoThI padoThI
[pocreiimme reomerpudeckue QUTypHI 1
1 HX CBOMCTBA. I3MepeHne reoMeTpuYECKuX 14 https://m.edso0.ru/SCDUTTDXL
BCIIMYUH
2 TpeyronpHUKH 22 1 https://m.edsoo.ru/LUWH113V3
II
3 APATICILHRE HPAMBIE, CyMMa YLIIOB 14 1 https://m.edsoo.ru/C3QIURDV5
TpEYroJIbHUKA
O T
4 KPYAHOCTE H KpYT. © coMETpIiecKiie 14 1 https://m.edso0.ru/ZCZQS49CU
IIOCTPOEHUS
5 [ToBTOpeHUe, 0000IIECHNE 3HAHMI 4 1 https://m.edsoo.ru/RJI3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 0



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2

8 KJIACC

KoanuecTBO 4acoB

Ne HaunMeHoBaHue pa3feioB U TeM DJIeKTpOoHHBbIe (U poBbIE)
Kontposabubie | IIpakTuueckue
n/n NporpamMmsl Bcero o0pa3oBaTeJibHbIE pecypchbl
padoThI padoThI
1 YerblpEXyTOIbHUKH 12 1 https://m.edso0.ru/ZL R3S406D
Teopema Qaseca u Teopema o
2 [IPOMOPIIMOHAIBHBIX OTpe3Kax, MOI00HBIE 15 1 https://m.edso0.ru/F805Z09Y8
TPEYTrOJIbHUKHU
ITnomans. HaxoxaeHue momanei
3 TPEYyroJIbHUKOB H MHOTOYTOJIGHBIX (PUTYD. 14 1 https://m.edsoo.ru/QLJ1QDOEP
[Tnorraau moa00HBIX Guryp
T II
4 copena [ligaropa i fiaiaza 10 1 https://m.eds00.ru/4ZHRPY M8W
TPUTOHOMETPUU
Yriabl B OKpy)HOCTU. Brincanubie u
5 OIHCAIHRIC HCTHPEXYTOBHIH, 13 1 https://m.edsoo.ru/J2JOK38GT
KacarenbHbie k okpyxHocTH. Kacanue
OKpY>KHOCTEN
6 IToBTOpeHue, 0000IIEHNE 3HAHMI 4 1 https://m.edso0.ru/L X0AVOG6EP
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 6 0



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KJIACC

KoanuecTBo 4yacoB
HaumeHoBaHMe pa3nesioB U TeM JyekTpoHHbIe (LU(PPOBHIE)
Ne n/m Kontpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI

T .T

1 PHTOHOMETPI 7 COPEMBI KOCHHYCOB 1 16 1 https://m.eds00.ru/5172BY40V
CUHYCOB. PelieHue TpeyroibHUKOB
[Ipeo6 ous. M

2 PEOOPAsOBAIHE HOAOOWA. VieTprieckue 10 1 https://m.edsoo.ru/T58CWSWSF
COOTHOIIICHUS B OKPY>KHOCTH

3 Bektopbt 12 https://m.edsoo.ru/X4JFWORCL
JexapToBbl KOOPAMHATHI Ha MIJIOCKOCTH 9 https://m.edsoo.ru/ISQMG5AFT
IIpaBunbHBIE MHOTOYT OJIBHUKH. [lyInHA

5 OKPY>KHOCTH M TUIOIIAJIb KpyTa. 8 https://m.edsoo.ru/BMBZSAEUS
Briuncnenue miomnaaei

6 JIBIKEHUS II0CKOCTH 6 https://m.edso0.ru/8HUMOCSCI
II 000

7 OBTO? CHHE, ODODIICHHE, CHCTEMATHIALI 7 2 https://m.edsoo.ru/VYL6CQR8P
3HAHUH

OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 6 0



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kon
NMPoBEPsAEMOro
pe3yabTara

HpOBepﬂeMBIe NMPEAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOI1
OﬁpaSOBaTeﬂbHOﬁ nporpaMmbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

6

I'eomerpus

6.1

PacnozHaBaTh W3ydeHHBIE TeoMeTpHUYecKHe (UTYpBI, ONpenensiTh HX
B3aMHOE  pPaclojOKeHUE, H300pakaTh TeOMEeTpuYecKre  (DUTYpPHI,
BBIIIOJIHATh YEPTEKU I10 YCIOBUIO 3afaun. MI3MepsATh JIMHEWHBIE U YIVIOBBIE

BEIUYMHEL Pemarts 3aJa4y Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YI'JIOB

6.2

Henate rpyOyio OIEHKY JTWHEWHBIX M YTIJIOBBIX BEIHYMWH IPEIMETOB B
pearbHON XU3HHU, pa3MepoB IMPHUPOIHBIX OOBEKTOB. PaznmnuaTts pasmeps

3TUX 00BEKTOB I10 MOPAAKY BEIIUYNHBI

6.3

CTpouTh 4epTeXu K TeOMETPUYECKIM 3a7a9aM

6.4

[Tomp30BaThCs TMpHU3HAKAMH PAaBEHCTBA TPEYTrOJBHUKOB, MCIIONB30BATh
MIPU3HAKA ¥ CBOWCTBAa DPaBHOOEAPEHHBIX TPEYTOJBHUKOB TPHU pEIICHUH

3aJ1a4

6.5

HpOBOIII/ITB JIOTUYECKUE PACCYKIACHHUA C UCIIOJIB30BAHUEM I'COMETPUUCCKUX

TeopeM

6.6

[Tonmp30BaThCS TIPU3HAKAMHU PAaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOWCTBOM MEIHMAHBI, TPOBEAEHHOH K THUIIOTEHY3€ MPSIMOYTOIBEHOTO

TPEYrojbHUKa, B pEHICHUN TCOMETPHUICCKUX 3a1a4

6.7

OmnpenensiTe NapajuIeIbHOCTh MPSMBIX C MOMOIIbIO YIJIOB, KOTOpBIE
obpazyer ¢ HuMH cekymas. OnpemensTs NapajuIeNbHOCTh MPSIMBIX C
MIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OAHOM IMPSIMOU O TOUYEK APYTOil

psIMOi

6.8

Pemate 3amaun Ha KieT4aToi Oymare

6.9

HpOBO):[I/ITI) BBIYHUCIICHUSA W HAXOJUTHb YHCIOBBIC U 6YKB€HHI>IC 3HA4YCHUA
YrjioB B TCOMCTPUYCCKUX 3aJjadyaX C HUCHOJb30BAHUCM CYMMBI YIJIOB
TPEYTrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJioB, 06pa30BaHHBIX pu
nepeceuCHun ABYX napajieIbHbIX IPAMBIX ceKyH_[efI. PemaTtp

MPaKTUYCCKUC 3aJa4U Ha HAXOKACHUC YI'JIOB




6.10

Bnagerr moHATHEM TreOMETPUYECKOrO0 MECTa TOYEK. YMEThb OMNpEeensiTh
OMCCeKTpHCY VyINa M CEpPeJUHHBIM TEPIeHIUKYIIp K OTPEe3Ky Kak

TCOMCTPHUYCCKUC MECTAa TOUCK

6.11

DopMyIIUpOBaTh ONPENEIECHUS OKPYKHOCTH M KpYyra, XOpAbl U JUaMerpa
OKPYXKHOCTH, IIOJIb30BaTbCS HX CBOWCTBAMH. YMETh IPUMEHATH 3TU

CBOICTBA IIPY PELICHUU 33134

6.12

Bitazers NMOHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIBHUKA OKPY)KHOCTH, YMETh
HaxoauTh e€ eHTp. [loap3oBaThCst hakTaMH O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA IEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC

MepIEeHANKYISPBI K CTOPOHAM TPEYroJbHUKA MEPECeKatoTCsl B OJJHON TOUKE

6.13

Bitaziers noHsITHEM KacaTEIBHON K OKPYKHOCTH, I10JIb30BATHCSI TEOPEMOM O
NEPIEHIUKYIISIPHOCTH KacaTeNbHOM M pajuyca, NPOBEAEHHOIO K TOYKE

KacaHusd

6.14

ITonw30BaThCHA HpOCTeI‘/’HlH/IMI/I TCOMETPUICCKUMU HEpPaAaBCHCTBaMU,

IIOHHUMAaTh UX HpaKTI/IT-IeCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITB OCHOBHBIC T€COMETPUUCCKUE ITOCTPOCHUA C TIOMOIIBIO HUPKYJIIA 1

JIMHEUKHA

8 KVIACC

Kon
MPoBepPsIeMOro
pe3yiabTaTra

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOM
00pa3zoBaTeIbHOIl MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus

6

T'eomerpus

6.1

Pacno3naBath OCHOBHBIE BHBI IICTLIpéXerJ'H)HI/IKOB, nX OJICMCHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IIpu pEIICHUH I'€COMETPUUICCKUX 3ada4

6.2

[IpuMeHsTH CBOWCTBA TOYKM IMEPECEUCHUSI MEIUaH TPEyrojbHHUKa (LEHTpa

Macc) B pelIeHnn 3a1a4

6.3

Brnaners moHsTHEM CpeIHEH NMHUHU TPEYTrOJbHUKA U TPAIICLUH, IPUMEHSTh
HX CBOHCTBAa HpPH PEUIEHUH TeoMeTpuyeckux 3amad. [lomp3oBaThes
TeopeMoil Daieca U TEOPEMON 0 TPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSITh

X IJI1 peHICHUS MMPAKTHUYCCKUX 3a4a1

6.4

[IpumensaTs  npu3HAKW  TOAOOMS  TPEYTOJBHUKOB B PELICHUH

TCOMCTPHUYICCKUX 3a1a4

6.5

Ilonb3oBatecst Teopemoit [ludaropa ans pemieHHs TEOMETPHUUECKUX H

MNPaKTUYCCKUX 3aJady. CTpOI/ITB MAaTeMAaTUYCCKY0O MOJCIIb B MPAKTUYCCKUX




3agadax, CaMOCTOATCIBHO ACIAaTh ‘{epTé)K U HaxOJUTb COOTBECTCTBYIOILIUC

IUTAHBI

6.6

Biagers mnoHATHAMM CHHYCa, KOCHHYCa M TaHIE€HCa OCTPOro yria
IIPSIMOYTOJIBHOI'O TpeyroibHuKa. llonp30BaTbecs 3TUMM IMOHATHUAMM IS

pelICHUA MPAKTHYCCKUX 3ada4

6.7

BoeruncnsaTs (pa3auuHbIME CIIOCO0aMU) IUIOMIAAb TPEYTOJIbHUKA | ILIONIAAN
MHOTOYT'OJIGHBIX (UTYp (IONB3YSCh, Tlle HEOOXOAMMO, KaJbKYJISATOPOM).

IIpuMeHsATh NONy4EHHBIE YMEHHUS B IIPAKTUYECKUX 3a1adax

6.8

Biranere NOHATUSMHM BIHMCAHHOTO M LEHTPAJIBHOIO yIja, HCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIWIaX, yriax MEXIY XopJaMH (CEeKyIIUMH) U yriie

MEXY KacaTelnbHOW M XOpAOH IIPU PELICHUU T€OMETPUUECKUX 3a]1a4

6.9

Bitagers NOHATHEM OIMCAHHOIO YETBIPEXYrOJbHUKA, IPUMEHATH CBOMCTBA

OITMCaHHOI'O qe’TBIpéXYTOHLHHKa IIpu pEIICHUH 3aaa4

6.10

HpI/IMeHSITB IMMOJTYYCHHBIC 3HAHUA Ha IMMPAKTUKE — CTPOUTH MATEMATHUYCCKHUEC
MoACI A 3aaad peaHBHOﬁ KU3HU W NPOBOAUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHUA C IPUMCHCHUEM HOJIOGI/IH U TPUT'OHOMETPUU (HOJ’IBSYS[CB, Trac

HE00XOANMO, KaIbKYIISITOPOM)

9 KJIACC

Kon
MPoBepPsIeMOro
pe3yiabTaTra

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOM
00pa3zoBaTeIbHOIl MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus

6

T'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAaXOOUTh C HUX
MIOMOIIBIO  Pa3NUYHBIE  BJEMEHTHl  MPSIMOYTOJIBHOTO  TPEYroNbHHUKA
(«peterrie TIPSIMOYTONBHBIX TPEYTONBHUKOBY»). HaxomuTs (¢ mOMOIIBIO

KaJIbKYJISITOpa) AJMHBI U YIJIBI U1 HeTaONMUYHBIX 3HAUYCHUN

6.2

[Tonp30BatThcst hopMynaMu IPUBEAECHHUS X OCHOBHBIM TPUT'OHOMETPHYECKUM
TOXIECTBOM IS HaXOXKICHUS COOTHOIICHUH MEXKIY

TPUTOHOMCTPUICCKUMHU BCIIMYNHAMUA

6.3

Hcnonp3oBaTh TEOPEMbI CHHYCOB M KOCHHYCOB AJIs1 HAXOXKICHHSI PA3IMUHBIX
3JIEMEHTOB TPEYTrONbHUKA («PeLIeHNEe TPEYTOJIbHUKOBY ), IPUMEHSITh UX TIPH

PEHICHUHN T'COMCTPHUICCKHUX 3a/1a4

6.4

Bnamerp moHsTHAMEM mpeoOpa3oBaHMs TOZOOHMS, COOTBETCTBEHHBIX
aneMeHToB 1oAoOHBIX ¢uryp. [lonbp3oBaThcsi CBOMCTBaMH MOAOOUS

MPOU3BOJIBHBIX (1)I/Il"yp, YMETb BBIUUCIIATH AJIMHBI WU HAXOAUTHL YIJIbL Yy




HO,E[O6HI)IX (1)I/II‘yp HpI/IMeHﬂTI) CBOICTBa HOI[O6I/ISI B MPAKTUYCCKUX 3a/lavdax.

YMeTs IpUBOAUTH IPUMEPHI TOAOOHBIX (PUTYP B OKPY>KAIOLIEM MHPE

6.5

Ilonw3oBaThCA TEOpEMaMU O IMPOU3BCIACHUN OTPE3KOB XOpO, O MIPOU3BEIACHUN

OTPE3KOB CCKYIINX, O KBaJApaTe KacaTeJIbHOU

6.6

[lonp3oBaThCsl BEKTOpaMHu, MOHUMATh X T€OMETPUUYECKHN W (DU3HUECKHIA
CMBICII, IPUMEHSTh HX B PEIICHUH TEOMETPHUUECKUX W (U3MUECKHUX 3a/ad.
IIpuMeHATH CKalspHOE MPOU3BEACHUE BEKTOPOB AJI HAXOXACHUS UIMH U

yIJIOB

6.7

ITonn30BaThCA MCTOOAOM KOOpAWHAT Ha IIJIOCKOCTHU, HNPUMEHATHL €ro B

PEHICHUHN T'COMETPUICCKUX U MIPAKTUYCCKUX 3a/iayd

6.8

Bitazers NOHATUSAMU IIPaBUIIBHOIO MHOTIOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JIyTU OKPYXXHOCTH M DPAJWAHHOM MEpbI yria, yMETb BBIYUCIATH
IIomaas Kpyra M ero vacredl. IIpUMeHATH IOMy4YEHHbIE YMEHHUS B

MPaKTUYCCKUX 3ajiadax

6.9

HaxomuTh ocM WJIM TIEHTPbl CHMMETPHH (HUTYp, TPHMEHSTH JBHIKCHUS

IJIOCKOCTHU B MPOCTEHIINX CIyYasx

6.10

[IpuMeHATs TONMydYeHHBIE 3HAHUS HAa TMPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
Monend IS 3ajad pealbHOW JKU3HH M TPOBOJWTH COOTBETCTBYIOIINE
BBIYHCIICHUS C MPUMEHEHHEM IMOJ00WsS W TPUTOHOMETPUYECKUX (PYHKIIUN

(TOIB3YSCH, T/Ie HE0OXOAUMO, KaTBLKYIISITOPOM )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1eMEeHT cOAep:KaHUS
6 I'eomerpus
Havanphbie monstus reomerpun. Touka, mpsaMas, OTpe3oK, Ty4. Yroi. Buas! yrios.
6.1 Beprukanbssle U cMeXHBIE YIUIBL. buccexkTpuca yrna. Jlomanasi, MHOrOyrOJIbHUK.
[TapannenbHOCTh U MEPIEHAUKYISPHOCTD MPSIMBIX
6.2 Cummerpuunble purypbl. OCHOBHBIE CBOMCTBAa OCEBOW cHMMeTpuu. [lpumepsl
' CUMMETPHH B OKPY’KAIOIIEM MHUpe
6.3 OCHOBHbIE TIOCTPOEHHMSI C TIOMOIIBIO LUPKYJSA U JUHEHKU. TpeyronsHUK. Bricora,
' MejiMaHa, OMCCeKTpHUca, UX CBOMCTBA
6.4 PaBHOOEnpEHHBIN M PABHOCTOPOHHUN TPEYTrOJbHUKN. HepaBeHCTBO TpeyroiapHIKa
65 CBoiicTBa W TMpHU3HAKW PaBHOOEAPEHHOTO TpeyroiabHUKa. [Ipr3HaKm paBeHCTBa
' TPEYT OJIbHUKOB
60 CBoiicTBa W TpPHU3HAKK MApaUIENbHBIX NPAMBIX. CymMMa YIJIOB TpEyroJbHHKA.
' Buemmnwme yriel TpeyroapHIKa
IIpsmoyrombHBIHE  TpeyrodbHUK.  CBOHCTBO ~ MeAMaHBl  MPSIMOYTOIHLHOTO
6.7 TPEyroJbHUKA, IPOBEIEHHON K TUNIOTEHY3¢e. [[pu3Haku paBeHCTBa NPSIMOYTOJIbHBIX
TPEYTOJLHUKOB. [IpSMOYTONBHBIN TPEYTONBHUK C yIiIoM B 30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHHKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHoOW, TeopeMa O OoiblieM yrie W OOoMNbIledl CTOpPOHE TPEyroibHUKA.
Ilepnenaukyisap ¥ HaKJIOHHAS
6.9 I'eomerpuueckoe mecTo ToueK. buccekTpuca yria u cepeIHHbIN EPIEHIUKYIISP
' K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh W KPYT, XOpJa ¥ AWaMeTp, UX CBOWCTBA. B3anmMHOe pacmonokeHne
' OKpYXHOCTHU U npsMoil. KacaTenbHas u cekymiasi K OKpy>KHOCTH
6.11 OKpy)XHOCTh, BIIMCAHHas B yrojl. BmnucaHHas W OINHKCaHHAs OKPYXHOCTU
' TpPEYroJbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPIKAHUSA
6 I'eomerpus
6.1 YerripéxyronpHuki. [lapamienorpamm, ero npu3Haku U CBONWCTBA
6.2 [IpssMoyronsHUK, poM0, KBaJpat, X MPU3HAKH U CBOMCTBA




63 Tpaneuusi, paBHOOOKasi Tpameuusi, e€ cBoiicTBa W TpusHaku. [IpsMoyroibHas
' Tparenus
6.4 Meron ynBoenusi Menuansl. Lientpansnas cummerpusi. Teopema Parneca u Teopema
' 0 TIPOTIOPIIMOHANILHBIX OTPE3Kax
6.5 Cpennue TMHUH TPEYroJIbHUKA U Tpanenuu. LleHTp macc TpeyronbpHuKa
6.6 [Mogobue TtpeyronpHukoB, Kod(p¢unmeHt mnonodus. [lpuzHakm mogoOus
' TpeyroiabHUKOB. [IprMeHeHne momo0ust Py PEICHUH MTPAKTHYECKUX 3a1a4
6.7 dopmMyIibl 11 TUIOMAAM TPEYroJbHUKA, TapajlieliorpaMMa, poM0Oa 1 Tpamneinu
6.8 CaolicTBa mioliaaeii reomerpuueckux Guryp. OTHOIICHUE TUIOIACH MOT00HBIX
' uryp
6.9 Brruucnenue miomanei TpeyroisHIKOB 1 MHOTOYTOJILHUKOB Ha KJIETYaTol Oymare
6.10 Teopema Ilucdaropa. Ilpumenenme Teopembr [ludaropa mnpu pemieHun
' MPAKTHYECKUX 33724
CuHyc, KOCHHYC, TaHT€HC OCTpPOro yriia NpPSIMOYrOJbHOTO TpPEYroJbHUKA.
6.11 OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICCTBO. TpPUTOHOMETpUYESCKHE (QYHKIIHUU
yrioB B 30°, 45° u 60°
6.12 BrincanHble W IIGHTpANbHBIC YTIIBI, YIOJI MEKJIY KacaTelbHOW W XOPAOH. YTIIbI
' MEX]Ty XOpAaMH U CEKYIIUMHU
6.13 BrrcaHHbIEC U OITMCAHHBIC YETHIPEXYTOJIBHUKH
6.14 B3anMHoe pacmonokeHne ABYX OKpykHOCcTed. Kacanme okpyknHocteit. OOmme
' KacaTeNbHbIE K IBYyM OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT coJepKaAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, Tanrenc yriaoB or 0 mo 180°. OCHOBHOE TPHUTOHOMETPUYECKOE
' TOXAecTBO. DOPMYIIBI TPUBEICHIS
6.9 Pemenue TtpeyronsHukoB. Teopema KOCHHYCOB M TeopemMa CHHYCOB. PerieHue
' MIPaKTUIECKUX 33/1a4 C UCTIOJIH30BAHIEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue nmomodbus. [logodre cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema o mpoW3BENEHUH OTPE3KOB XOpHA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYIINX, TEOpeMa O KBaJIpaTe KacaTelbHOMI
Bekrop, mmHa (MOIynh) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, MPOTHUBOIOIOXKHO
6.5 HaIpaBIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIUU
HaJ| BeKTopaMmu. PaznoxeHne BekTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPaM




KOOp):[I/IHaTI)I BCKTOpa. CKaJ’IﬂpHOC MMPOU3BCACHUEC BCKTOPOB, MNPHUMCHCHUC I

00 HaXOXJICHUS JUTUH U yTJIOB
JlekapTOBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHHS TNPSMOW W OKPYKHOCTH B

6.7 KOOpJIMHATAX, TEPECCUCHUE OKPY)KHOCTEH M MpAMBIX. MeToJ KOOpAMHAT U €ro
IPUMEHCHHE

6.8 [IpaBuIbHBIE MHOTOYT OJIbHUKH

6.9 JnuHa okpykHOocTH. ['pagycHas M pajuaHHasi Mepa yria, BBIYUCICHUE [UTUH YT

' OKpY>KHOCTEN
6.10 [Tnomans kpyra, cekropa, CerMeHTa
6.11 JIBUXKEHHsT TUIOCKOCTH M BHYTPEHHHE CcUMMeTpuu uryp (dieMeHTapHbIe

npezncrasienus). [lapamnensuslit nepenoc. [loBopot




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

Kon
NPOBEPSIEMOT0
TpedoBaHUS

IIpoBepsieMble TPeOOBAHUS K NMPEIMETHLIM Pe3yJbTATAM 0CBOEHUS
OCHOBHOIi 00pa3oBaTeJbLHONH MPOrPaMMBbI 0CHOBHOT'0O 0011ero
oOpa3zoBanus Ha ocHoBe DI'OC

YMeHue olepupoBaTh MOHATUAMU: MHOKECTBO, IIOJMHOXKECTBO, Ollepaluu
Ha/I MHOXKECTBAMH; YMEHHE OIEepPUPOBATh MOHATHSIMU: rpad, CBSI3HBIHA rpad,
JIEpEBO, LHKII, IPUMEHATh UX IIPU PEILIEHUM 3aJ1a4; YMEHUE HUCIIOJIb30BaTh
rpaduueckoe TMpeJcTaBiIeHUE MHOXKECTB Uil OINMHCAaHUS PEAbHBIX

NIPOLIECCOB U SIBJICHWH, IPU PEIICHUH 3a]a4 U3 JPYrHX YIeOHbBIX PEAMETOB

YMeHne onepupoBaTh IIOHATUSIMU: ONPEAEIEHUE, aKCHOMa, TeopeMma,
JI0OKa3aTeIbCTBO;  YMEHHE  pAaCllO3HABATh  HCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, [PUBOAUTH IPUMEPHl U  KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBaAHUA U OTPULIAHUA BBICKa3bIBaHMI

YmMmenue ON€pUupoOBaTh IMOHATHAMU: HATYpaJIbHOC 4YHCIIO, IIPOCTOC U
COCTaBHOE€ YHICIIO, JIEIMMOCTh HATyPaIbHBIX YHCEN, MPU3HAKU JETUMOCTH,
[IeJI0€ YHCII0, MOAYJIh Yncia, OOBIKHOBEHHAS APOOh M JECATHYIHAsT APOOb,
CTaHAAPTHBIM BUJ YHMCIA, PAIlIOHAIBHOE YHCIIO0, HPPAMOHAIBFHOE YUCIIO,
apudMeTHUeCKUll KBaJApaTHBI KOPEHb, YMEHHE BBINOIHATH ICHCTBHUS C
YHCIIaMH, CPaBHMUBATh W YIOPSAOYMBATH YWCIA, MPEJICTABIATH YMCIIAa Ha
KOOPAWHATHOW TPSIMOHM, OKPYIJISATh YHCIA; YMEHHE NeNaTh NPUKHAKY U

OLIEHKY p€3yJIbTaTa BBIYMCICHUH

YMeHue OomnepupoBaTh MOHATHSIMHU: CTEHEHb C LENbIM IOKa3aTeleM,
apupMeTHICCKII KBaIpaTHBIN KOpEHb, MHOTOWICH, anredpandeckas qpoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHOH CTEIICHH OOJIbIIE TUHUIIb,
YMEHHE BBIMOMHATH pacu€rbl Mo ¢opMmylaM, MpeoOpa3oBaHHS IIENbIX,
JIPOOHO-PAIOHANTLHBIX BRIPAKCHNUH M BHIPAXKEHUH C KOPHIMH, Pa3ioKeHHe
MHOTOYJICHA HAa MHOXXUTEIH, B TOM YHCJIE C HCIOIb30BaHUEM (HOpMyI

Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHITUSMH: YHCIIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJJHOH TIepeMEHHOM, YMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C NEPEMEHHOMN;
yMEHHE pemarb JUHEHHBIE M KBaJApaTHbIE YpaBHEHHs, JPOOHO-
palMoHaJbHbIC YPaBHEHHS C OJHOM NEPEMEHHOM, CUCTEMBbI IBYX JIMHEHHBIX
ypaBHEHUH, TMHEIHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJpaTHbIE U IPOOHO-
palMoHaIbHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE NpHU

peIICHUN 3aJa4 U3 APYrux npeaAMETOoB U HNPAKTUYCCKHUX 3alda4; YMCHHC




HCIOJIb30BaTh KOOPAWHATHYIO IMPAMYIO W KOOPAUWHATHYIO IIJIOCKOCTL IJIA

1/1306pa>1<eHI/1$[ pemeHHﬁ ypaBHCHI/II‘/'I, HCEPABCHCTB U CUCTEM

YMeHne omnepupoBaTb MOHATUSAMH: (QYHKIMS, Tpaduk (YHKUUH, HYIH
(YHKUIWHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKA BO3pacTaHUS,
yObIBaHUS, HAaWOONbIICE W HAUMEHbIES 3HAUCHHS (YHKIMH;, YMEHUC
ONEpUPOBATh TOHITUSAMH: TpsIMas MPOMOPUUOHAIBEHOCTD, JIMHEHHAS
GbyHKUuMs, KBaipaTHuyHas (QYHKUOUS, oOOpaTHas MPOMOPLIHOHAIBEHOCTD,
napabona, rurnepOoia; yMeHHe CTPOUTh Tpaduku QYHKIUH, HCIOIB30BATh
rpadUKu JUIS OINpPEACIeHUs] CBOMCTB MPOLECCOB M 3aBHCUMOCTEH, Ui
peleHus 3aa4 U3 Ipyrux y4eOHbIX MPEMETOB U peabHON KU3HU; YMEHUE

BBIpaXaTh (popMyIaMu 3aBUCUMOCTH MEXK/Y BETUMINHAMH

YmMmenue ONCpHUpPOBATH IMOHATHUAMMU: IMOCICIOBATCIIBHOCTD, apH(bMemquKasI
U TeoMeTpuueckas TIPOTPECCHH; YMEHHE WCIIONIh30BaTh CBOMCTBA
IOCJIeIOBaTEIbHOCTEH, (POPMYJIBI CyMMBI M OOIIEr0 4jieHa HPU PELICHUH

3a/1a4, B TOM 4YHCJIC 3324 U3 IPYTUX y4eOHBIX MPEIMETOB M PEAIbHOM )KU3HH

YMeHne pemrath 3a/1a4d pa3HbIX TUIOB (B TOM YMCIIE Ha MPOIEHTHI, 0NN U
4acTu, JBWKEHHE, paboTy, 1eHy TOBApPOB M CTOMMOCTh IMOKYIIOK U YCIYT,
HAJOTH, 3aJa4yd W3 OOJACTH YIpaBJICHWsS JIMYHBIMH U CeMEHHBIMH
(uHaHCaMM); YMEHHE COCTaBJISITh BBIPAXKCHUS, YPaBHEHMsI, HEPABEHCTBA U
CUCTEMBl 10 YCIOBHIO 3aJaud, MCCICAOBATH IOIYYEHHOE pEIICHUE U

OLIEHUBATh MPAB/IOMOI00HOCTH MOTYYEHHBIX PE3YIHTATOB

YMeHue onepupoBaTh MOHATHIMU: QUTYpa, TOYKA, OTPE3OK, MpsiMasi, JIyd,
JIOMaHas, yroj, MHOTOYTONbHUK, TPEYTOIbHUK, paBHOOEAPEHHBIH W
PaBHOCTOPOHHUU TPEYTONbHUKH, IPSIMOYTOIBHBIN TPEYroIbHUK, MeIHaHa,
OuccexTprca u BBICOTA TPEyTOJIbHUKA, YEeTHIPEXYTONbHHK,
rapasuiesorpaMmm, poMO, PsIMOYTOJIBHHK, KBaIPaT, TPAIEHUsT; OKPYKHOCTB,
KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMA (DUTypaMH; YMEHHE
pemaTte 3amadd, B TOM YHCIe W3 TIOBCEAHEBHOHN >KM3HH, HA HAXOXKICHHE
TEOMETPUYECKIX BEIWYMH C NMPUMEHEHHEM H3y4eHHBIX CBOMCTB (puUTyp U

(haxToB

10

YMeHue omnepupoBaTh IOHSATHAMHU: DPaBEHCTBO (UIyp, PaBEHCTBO
TPEYroJIbHUKOB, MapajyIebHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX, Yroi
MEXKAY NPSMBIMH, EPIEHANKYIAP, HAKJIOHHAS, POEKLHs, Hogodue guryp,
MOJOOHbIE TPEYTOJbHUKH, CUMMETPUS OTHOCHUTEIBHO TOYKH W TPSIMOI;
yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETpUIO U mnopodue Quryp,

MapajiuiCIbHOCTh U NCPIICHAUKYIIAPHOCTD MPAMBIX B OKPY’KAOIIEM MHPE

11

Vmenne OnepupoOBaTh MOHATHUAMU: JIMHA, PACCTOAHUC, YI'OJI (BeJ'II/I‘II/IHa

yria, CMHHYC U KOCUHYC YyTJia TpeerJ'H:HI/IKa), miiomanab, YMCHHUEC OLICHUBATDH




pasMepsl IPEaAMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHHUE IPUMEHSITh
(hopMyITBI IEpUMETPa U MIIOMAAN MHOTOYT OJIbHUKOB, [UTMHBI OKPYKHOCTH
IUIOIAAN Kpyra, o0bemMa MpsIMOYTOJILHOTO TapaUlelieNuea; yMEHHE
MIPUMEHATh NIPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHUKa, Teopemy I[ludaropa, TpUrOHOMETPUYECKHE COOTHOIICHHS

JUISL BBIYMCIIEHUA IJIMH, PACCTOAHUH, TJI0MIAIeH

12

YMmenne  u3o0paxkarh  miockue  GUTypel W MX ~ KOMOMHamuw,
OPOCTPaHCTBEHHBIE (UTYphl OT PYKH, C TOMOIIBIO YepPTEKHBIX
WHCTPYMEHTOB H JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY MJIM CHMBOJIBHOMY

OITMCaHHIO

13

YMeHue ONCPpUPOBATH TMOHATUAMU: TIPAMOYI'OJIbHAsA CUCTEMa KOOpAHHAT,
KOOpAUHAThbl TOYKH, BEKTOP, CyMMa BEKTOPOB, IMPOU3BCACHUEC BCKTOpPa Ha
YU CJI0, CKAJIAPHOC MPONU3BECACHNEC BEKTOPOB, YMEHHUE UCITOJIL30BaTh BEKTOPHI
W KOOpAWHATHI MJI NPECACTaBJICHUA JaHHBIX U PCHICHUA 3a1a4, B TOM YUCIIC

U3 IPYTUX YY€OHBIX MPEAMETOB U PeaibHOU KU3HH

14

YmMmenue ONCpUpOBaTh IMOHATUAMU: CTOJIONKOBBIE U KPYT'OBBIE JTUarpaMMBbl,
TaONHIBl, CpeaHee apuhMeTHIECKOe, MeraHa, HanOoJbIIee U HanMEHBIIIee
3HA4YeHUs,  pa3Max  YHCIOBOrO  Habopa;  yMEHHUE  U3BJICKATh,
HHTEPIPETUPOBATh U MPEOOPA30BBIBATH WHPOPMAITUIO, TIPEICTABICHHYIO B
TabNWIaX U Ha JMarpaMMax, OTPa)kafolyl0 CBOMCTBa M XapaKTCPHCTHKH
peaNbHBIX TPOIECCOB W SBICHUH; YMEHHE pAaClO3HABaTh H3MCHYHBEIC

BEJIMYMHBI B OKPY)KAIOIIEM MHUPE
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YMeHune oOIepupoBaTh MOHATHUSAMHU: CIyYalHBIA OMBIT (CIydaltHBINA
9KCIIEPUMEHT), dJIEMEHTAPHOE COOBITHE (3TTEMEHTAPHBIN HCXOJ) CITyIaitHOr O
OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HaXOIUTh
BEPOSATHOCTH CIYYalHBIX COOBITHA B OIBITaX C PaBHOBO3MOXHBIMHU
JJEMEHTApHBIMH  COOBITUSMH; YMEHHE pemarh 3aJaddl  METOJOM
OpPTaHM30BaHHOTO Tiepedopa W C WCIONB30BAaHHMEM IIPABHIIA YMHOXKECHHS,
YMEHUE OLIEHUBATh BEPOSITHOCTH PEANTbHBIX COOBITUI U SIBICHUH, TOHUMATh
pOTMb  TPAKTHYECKW JIOCTOBEPHBIX W  MAJIOBEPOSITHBIX COOBITHH B
OKpPY)KaOIeM MHUpPE W B KM3HH, 3HAKOMCTBO C TOHATHEM HE3aBHCHUMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCEI U €T0 POIBIO B MACCOBBIX

SABJICHUAX

16

YMeHue BRIOMpATh MOAXOMSAIINA H3yYeHHBIM METOJ AJIs PelleHwrs 3aauH,
MIPUBOIUTH TIPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHPONE U
JKU3HHU, PACIIO3HABATH IMPOSBICHWE 3aKOHOB MAaTEMaTHKA B HCKYCCTBE,
ONKCHIBATH OTJENbHBIC BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOZE
Pa3BUTHS MAaTEMaTHKU KaK HayKW, MPUBOJIUTH MPHUMEPHl MaTEMaTHYECKHIX

OTKpBITI/Iﬁ " UX aBTOPOB B OTCUYCCTBCHHOM U BCCMHpHOﬁ HUCTOpUHU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT coepPKaHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbusie u nensie gucna. [Ipu3Haku AeTMMOCTH LENBIX YUCET
OOBIKHOBCHHBIE M JCCATUYHBIC JPOOH, MPOICHTHI, OCCKOHCYHBIC MEPUOIUYECKUC
1.2
Ipobu
1.3 PanponanbsHbie uncia. Apudmernueckre orepaiuy ¢ palioHaIbHBIMU YUCIIAMHU
14 JeiicTBUTeNbHBIC YKcia. ApupMETHUECKUE ONIEPAIIUU C ICHCTBUTEIBHBIMU YHCIAMH
L5 [TpuOamkEéHHbBIC BRIYMCIICHHUS, ITPaBUJIa OKPYTJICHUS, IPUKUIKA U OLICHKA Pe3ysibTaTa
. BBIYMCIICHUI
2 AJreOpanvecKue BEIPpaKeHUs
21 BykBenHbIe BRIpaKeHHS (BBIPAKEHUS C TIEPEMEHHBIMH )
55 CrereHb ¢ 1enbIM mokazateneM. CTeleHb ¢ palrnoHaIbHBIM TToKaszaTeneM. CBoiCTBa
' CTETeHU
2.3 MHorouieHb!
2.4 Anredpaunueckas 1po0b
25 Apudmernyeckuii KOpeHb HaTypajbHOU creneHu. JleHCTBUS ¢ apu(METHYECKUMU
' KOPHSIMH HaTypaJbHOW CTETIEHU
3 YpaBHEHUS U HEPABCHCTBA
3.1 Lenbie n qpoOHO-paroHanbHbIe ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenbie u gpoOHO-panrioHanbHbIe HepaBeHCcTBAa. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
3.3 Permenrie TeKCTOBBIX 3a1a4
4 UwcnoBble MOCe0BaTeIbHOCTH
41 ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCJIEN0BATEIbHOCTEN
4.2 Apudmernyeckas u reoMmeTpuaeckast nmporpeccuu. Gopmyra CI0XKHBIX MPOIEHTOB
5 OyHKIINN
Oynaknuus, cnocodsl 3axanus GyHkumu. I'paduk ¢ynkun. ObnacTe onpeneneHus u
- MHOXKECTBO 3HaueHWH QyHkumu. Hymu ynkiuu. [IpomMexyTku 3HAKOIMOCTOSHCTBA.
o [IpoMexxyTkn MOHOTOHHOCTH (YHKIHHA. MaKCHMyMbl W MHUHHUMYMBI (DYHKITHH.
HawnGonpiiee n HanMenbliee 3HaUYeHNe (PYHKIIUU HA TPOMEKYTKE
6 KoopauHathl Ha IPSIMO#! | TITIOCKOCTH




6.1

Koopaunatnas npsamas

6.2 JekapToBBl KOOpAMHATHI Ha TIIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl u ux cBOMCTBa

7.2 TpeyronbHUK

7.3 MHOTroyroIbHUKH

7.4 OKpYXHOCTb U KpyT

7.5 H3mepenne reoMeTpuieckux BETUINH

7.6 Bekrops! Ha miockocTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnwucartenpHas CTaTUCTHKA

8.2 Beposaraocts

8.3 Kombunaropuka

8.4 MHuoecTBa

8.5 I'padur




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Marematuka. ['eomerpusi, 7-9 knaccel: 6a30BbIid ypoBeHb: M34 yueOHuk/ AtanacsH JI.C.,
Bbyry3o B.®., Kagomues C.b. u npyrue, - 14 u3nanue, nepepad. — Mockaa :
[Ipocsemenue, 2023 —416 ¢ : uin.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

* Maremartuka. 'eomerpus, 7-9 knaccel: 6a30BbIii ypoBeHb: M34 yuebHuk/ Aranacsu JI.C.,
byry3oB B.®., Kanomues C.b. u apyrue, - 14 uznganue, nepepad. — Mockaa :
[Ipocsemenue, 2023 —416 ¢ : un.

e MaremaTuka. ['eomerpus : 7—9-e ximaccel : 6a30BBIH YpOBEHB : METOJHUECKOE MTOCOOUE K
npeaMeTHoO nuHuK yueoHnkoB no reomerpun JI. C. Atanacsna, B. ®@. byrysosa, C. b.,
Kamomrera u np./ — 2-e u3n., crep.— Mocksa : [Ipocsemnienne, 2023. — 48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmmoreka IIOK https://m.edsoo.ru/
SKnacc https://www.yaklass.ru/
https://uchitelya.com/matematika/
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https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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