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ITOACHUTEJ/IbHASA 3AITNCKA

l'eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3ZiejioB IIIKOJbHOW MaTeMaTHKH,
MMEIOINUNA CBOel 11e/bi0 00eCITeunTh W3yUeHHe CBOMCTB M pa3MepoB (UTYp, HX
OTHOLIEHWM U B3aUMHOe pacroJjio)KeHWe, ONupaeTcs Ha  JIOTUUECKYH,
Jl0Ka3aTe/bHyI0 JIMHUIO. LIeHHOCTh U3ydeHHs] reOMeTpUM Ha yPOBHE OCHOBHOTO
ob1iero obpa3oBaHUs 3aK/IFOYAeTCsl B TOM, UTO OOYYarOLUICS YUUTCS TIPOBOJIUTE
Jl0Ka3aTeJibHble pacCy>K/leHHsl, CTPOMTh JIOTUUeCKUe yMO3aK/ItoueHusl, 10Ka3bIBaTh
VCTUHHbIE YTBEDXKAEHUS] M CTPOMTb KOHTPHPUMEPHI K JIO)KHBIM, MPOBOAUTH
pacCy)KJeHusI «OT TIPOTUBHOIO», OTJIMYaTb CBOMCTBA OT IPH3HAKOB,
dopMypoBaTh 0O6paTHBIE YTBEPXKIEHUS.

Bropoii 1enbl0 H3yueHUs] TeOMeTpPUU SIB/SIeTCS WCI0J/Ib30BaHUe e€ Kak
VMHCTPYMEHTa MpU pelleHWr KaK MaTeMaTH4eCKUX, TaK U MpaKTUYeCcKux 3ajad,
BCTPEYAIOIIUXCS B peanbHOW KW3HM. OOydaromuiicss [JO/DKeH HayYUThbCs
orpeJie/IUTh reoMeTpruuecKyr (Urypy, OMUCaTh CJI0BAaMU JaHHBLIM UepTEX WU
PUCYHOK, HAUTHU TIOL[aZib 3eMe/IbHOTO y4YacTKa, paCCUATaTh HeOOX0AUMYIO JAJTUHY
OINTOBOJIOKOHHOTO Kabeyis Wid TpeOyeMble pa3Mephbl rapaxa /AJisi aBTOMOOWIIS.
OTOMY COOTBETCTBYeT BTOpasi, BLIUUC/IUTEbHAsI JTMHUS B U3yYeHUM TeOMeTPUM.
[Tpu pelieHry 3a7jau MPAKTHUUECKOTO XapaKTepa OOYyYaroIMiiCs YUUTCS CTPOHTH
MaTeMaTh4yecKhe MOjlelM  peayibHbIX O KWU3HEHHbIX CUTYyallUil, TMPOBOAUTH
BBIYMC/IEHUS U OLIEHMBATh aJileKBaTHOCTb MOTyYEeHHOTO pe3yJ/ibTaTa.

KpaiiHe BaXHO TMOJUEPKUBATh CBSI3U T€OMETPUH C JPYTMMU YueOHBIMU
rpeiMeTaM, MOTUBHUPOBaTh MCIOJIb30BaTh OIpe/ie/ieHrs TeOMeTpUUecKux (Uryp
W TIOHSTUM, [IeMOHCTPUPOBATh TIpUMeHeHWe TO0JiyueHHbIX YMeHUW B (u3rKe U
TeXHWKe. OTU CBS3W Haubomee spKO BUAHBI B TeMax «BekTophi»,
«TpuroHomerpruueckue COOTHOIIeHUsI», «Metoj KoopauHat» U «Teopema
[Tugaropa».

YuebHbBIN Kypc «['eoMeTpusi» BK/IIOUAaeT C/IeAYIOIIie OCHOBHbIE pa3fiesibl
cogepxanusi: «['eomerpruueckre ¢GuUrypel U UX CBOMCTBa», «l/3mepeHue
reoMeTpUUYecKMx BeJIMUMH», «JleKapTOBbI KOOPAWHATBI Ha  TIJIOCKOCTW»,
«BekTopbI», «/IBIKeHHS TIJI0OCKOCTH», «IIpeobpa3oBaHus MOA00Ms».

Ha u3yuenue yue6Horo Kypca «I'eomerpusi» otBoguTcsi 204 vaca: B 7 Kiacce
— 68 uvacoB (2 vaca B Hefient0), B 8 Kinacce — 68 yacoB (2 yaca B Hejes0), B 9
K/1acce — 68 uacoB (2 yaca B HeJje/t0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

HauanbHble noHsTHA reoMeTpud. TOuUKa, TIpsiMasi, OTPe30K, Jy4. YToJ1. Buabl
yrjioB. BepTukasbHble U CMeXHble yrybl. buccekrtpuca yria. JloMmaHasi,
MHOTI'0yTOJIbHUK. [1apasiielbHOCTh U TTeprieHAUKYJISPHOCTD TIPSIMBIX.

CumMmeTpuuHble Qurypbl. OCHOBHblE CBOMCTBA OCEBOM CUMMETDUH.
[Iprimepbl CUMMETPHH B OKPY>KaroIl|eM MUDE.

OCHOBHBIE TIOCTPOEHUSI C TOMOILLBI0 LIUPKYJS U JIMHEUKU. TpeyroJibHUK.
BricoTa, MeivaHa, 6rcceKTpuca, WX CBONCTRBaA.

PaBHOOe/IpeHHbINi ¥  DAaBHOCTOPDOHHUN  TPeyrojbHUKWA. HepaBeHCTBO
TpeyroJibHUKaA.

CBoiicTBAa ¥ TIpU3HAaKA pPABHOOEAPEHHOTO0 TpeyrojbHWKA. I[Ipu3HaKu
paBeHCTBa TPEYrOJIbHUKOB.

CBOUCTBAa U MIPU3HAKY MapasiieNbHbIX NpsMbIX. CyMMa YIr/i0B TPeYrO/IbHHUKaA.
BHelHue yriibl TpeyroJyibHUKaA.

[Ipsimoyro/ibHBIM ~ TpeyronbHUK. CBOWCTBO Me[lMaHbl TPSIMOYTOJIbHOTO
TPEYro/bHUKa,  TPOBEAEHHOW K  rumnoreHy3e. [Ipu3Haku  paBeHCTBa
TIPSIMOYTOJIbHBIX TPeYroJbHUKOB. [IpIMOYTOBHBIN TPEYro/IbHUK C yryioM B 30°.

HepaBeHCcTBa B reomeTpuy: HEpPAaBEHCTBO TPEYroJibHHWKA, HEPAaBEHCTBO O
[JIiHe JIOMaHOMW, TeopeMa O OoJibIlieM yrJie ¥ OOJbliiell CTOpOHEe TPeyroJbHHUKA.
[TeprieHAVIKy/ISIp U HAK/IOHHAS.

l'eomeTpuueckoe MecTo TOUeK. buccekTpuca yrina UM CepeJWHHBIN
TeprieHAVKYJISIp K OTPe3Ky Kak reoOMeTpuyeckre Mecta TOYek.

OKpYy)KHOCTb UM Kpyr, XOpAa W JuaMeTp, WX CBOWCTBa. B3aumHoe
pacrioyioykeHre OKPY>XKHOCTU Y mpsamou. KacaTenbHast U cekylilasi K OKpY>KHOCTH.
OKpy)XHOCTb, BIIMCaHHag B Yroj. BricaHHag W onMcaHHass OKPY)XHOCTHU
TpeyroJibHUKaA.

8 KV/IACC

YeThlpéxyroabHuku. [Tapanienorpamm, ero rpr3Haku U CBoucTBa. YacTHbIe
C/lyyau TapaJsijiesiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaZipaT), UX TPU3HAKU U
cBoiicTBa. Tparmelusi, paBHOOOKas Tparieijusi, €€ CBOMCTBA U TIPU3HAKH.
[IpsiMoyTroJibHAas Tpanenusi.

Metop, yaBoeHuss MeauaHbl. LleHTpanbHasa cummerpus. Teopema dasieca u
Teopema O MPOIOPLMOHA/IbHBIX OTpe3Kax.

CpepHue TMHUM TPEYTOJIbHUKA U TpareLuu. LIeHTp Macc TpeyroJsibHUKa.

[Tomobue TpeyrosbHUKOB, Ko3(duimeHT mofobusi. [IpusHaku mog00us
TpeyrosbHUKOB. [IpuMeHeHMe 1101001 TIPU pellieHUH TTPaKTUUeCKUX 3ajau.



CBolicTBa 1uIoljafelt reomerpuueckux ¢uryp. Dopmysbl s MUIOMIAAA
Tpeyro/ibHUKa, MapajienorpamMmma, pomba u Tpameuyyd. OTHOIeHWe TIOLaZiei
1o/j00HbIX (Uryp.

Bbrurcnienue mioiaZieil TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha K/1eT4aToi
bymare.

Teopema Iludaropa. IIpumeHeHue Teopembl Iludaropa r1pu peleHUn
MpaKTUUeCKUX 3aziau.

CuHHyC, KOCHHYC, TaHI€HC OCTPOro yrIja MpsIMOYTOJbHOTO TPeyroJibHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJeCTBO. TpuroHomeTpuueckue (QyHKIUU
yrioB B 30, 45 u 60°.

BrivicaHHble Y LIeHTpaJibHble YIJIbl, YTOM MeXAy KacaTelbHOW W XOpAOH.
Yrael  Mexay ~XopamMu M CeKyllMMW. BrucaHHble M ONMCaHHbIE
YeThIDEXYTrOJIbHUKU. B3auMHOe pacrosiokeHue [ABYX OKpYy>kHocTel. Kacanue
okpy>xHOcTel. OO1ue KacarenbHbie K ABYM OKPYKHOCTSIM.

9 KJIACC

CuHyc, KocuHyCc, TaHreHc yrjoB or 0 go 180°  OcHoBHOe
TPUTOHOMETPUUECKOEe TOXKAeCTBO. POPMYJibl IPUBEEHUS.

Pewienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB U TeopemMa CHUHYCOB.
PelieHne mpakTUUeCKHMX 3a7ad C WCIOJb30BAaHUEM TeOpeMbl KOCHHYCOB H
TeopemMbl CUHYCOB.

[Tpeobpa3oBanue 1of06us. [Togo61e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoOW3BeJEHUU OTPE3KOB XOpJZ, TeopeMbl O IIPOU3BeeHUU
OTPEe3KOB CEeKYyIIUX, TeOpeMa O KBaZjpaTe KacaTe/bHOM.

BekTop, anvHa  (MOAy/ib)  BeKTOpa, COHArpaB/€HHble  BEKTOPHI,
TPOTHMBOMOJIOJKHO  HarpaB/IeHHble  BEKTOPbI,  KOJIJIMHEAPHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyu Haj, BeKTOopaMU. Pa3jiokeHue BeKTOpa Mo ABYyM
HEKOJI/TMHeapHbIM BekTopaM. KoopauwHaTel BekTopa. CKassipHOe TIpOou3BefeHue
BEKTOPOB, IPUMEHEeHHe /11 HaXO0XXAeHUs JJIUH U YTJI0B.

IlekapTOBbI KOOPAWHATHI Ha TJIOCKOCTU. YPaBHEHUS MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATaX, MepeceueHre OKPY>KHOCTeW M MpsiMbIX. MeToJ, KOOpAUHAT U ero
TIpUMEHEeHHUe.

[IpaBuiibHBIE MHOTOYTOJIbHUKW. [lnMHa OKpy»XHOCTW. ['pasycHas u
paZiuaHHasi Mepa yrJia, BbIUMC/eHWe JJWH Oyr OKpy>XKHocTeH. [lnoijags kpyra,
CeKTOopa, CerMeHra.

[IBY)KeHUs1 TUIOCKOCTM U BHYTpPeHHUe CHUMMeTpuu (Guryp (3/1eMeHTapHbIe
nipejcraB/eHus ). [lapannensHbiv nepeHoc. IT0BOpOT.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOrpamMMbl yueOHOTO Kypca
«['eomeTpusi» XxapakTepu3yrTCs:

1) naTpuoTUUYeCcKoe BOCIIMTaHHUE:

TpPOSIBJIECHWEM UWHTepeca K TPONUIOMY W HACTOSIEMY POCCHUHCKOU
MaTeMaTUKH{, LIEHHOCTHbIM  OTHOIIEHWeM K  [JJOCT)KEHUSIM  POCCHUCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTHUYeCKOW IIKO/bl, K WCIO/Ib30BaHUI0 3THUX
JIOCTW)KEHUH B IPyTUX HayKaxX U NPUKIaZHbIX cepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaXklaHWHa U peasi3alidd ero
rpaB, TMpeJ/CTaB/ieHeM O MaTeMaTH4eCKUX OCHOBax (yHKLMOHUPOBAHUS
Pa3MUHbIX CTPYKTYP, SIBJIEHHH, TIpolielyp TPakJaHCKOro oOiijecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIpaKTUYeCKMM NPUMEHEeHWeM [JOCTW)KEHUM HayKu, OCO3HAaHWEeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TIPUHLUIIOB B JIesiTe/IbHOCTHA YUEHOT0;

3) Tpy/i0BOE BocIMTaHKe:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B pelIeHUM TMpPaKTUYeCKUX 3ajau
MaTeMaTU4YeCKOW HarpaB/JeHHOCTH, OCO3HaHMEM Ba)XHOCTH MaTeMaThueCcKOro
oOpa3oBaHUs Ha TIPOTSDKEHWM BCEM >KU3HM [IJIsT YCIHEIIHON TpodeccroHaTbHOM
JesiTeTbHOCTU W pa3BUTHEM HeOOXOJMMBIX YMeHWM, OCO3HaHHBIM BbIOOPOM U
TIOCTPOEHNEM WHAWBHUIYabHON TpaeKTOpuu 00pa30BaHusl U XKU3HEHHBIX TJIAHOB C
yUETOM JTMUHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K  SMOLIMOHATBHOMY M 3CTE€THUYECKOMY  BOCIIPUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, pelleHuid, pacCy>KIeHHH, YMEHHUIO BUJEThH
MaTeMaTH4yeCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) eHHOCTH HAYYHOr0 MO3HAHUA:

OpUeHTal[Meld B [lesiTelbHOCTA Ha COBPEMEHHYI CUCTeMY Hay4HbIX
TIpe/ICTaB/IeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UeioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHUMaHWEM MaTeMaTUUeCKOM Hayku Kak cdepbl ueoBeuecKOu
JesiTe/TbHOCTU, 3TaroB €€ pa3BUTHSI M 3HAUYMMOCTH [JIs Pa3BUTHS LIMBWIMU3ALUH,
OB/IaIeHMeM SI3bIKOM MaTeMaTUKHW U MaTeMaTUUeCKOW KYJIbTYPOUM KaK Cpe/[CTBOM
MO3HaHUSI MWpA, OBJAJleHHEeM TMPOCTEUIIVMMU HaBbIKaMH HCCJ/IeI0BATe/IbCKON
JesATe/IbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/IyYusn:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeckue 3HaHUsI B MHTepecax CBOEero
3[J0pPOBbS, BeJleHHUS  3[0POBOTO  oOpa3a >ku3HM  (370pOBOe  THTaHHE,
cOa/laHCUPOBAHHBIM PEXUM 3aHATUM U OT[bIXa, PperyaspHas (usnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MpPU3HAHUEM CBOEro
TIpaBa Ha OIMOKY M TaKOTO >Ke IpaBa Jpyroro uejoBeKa;

7) 3Ko/I0rMyecKoe BOCIUTAHHeE:

opueHTal[1ell Ha TIpYMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAaHUPOBAaHUS TIOCTYNKOB |
OLIeHKH WX BO3MOJKHBIX IIOCT€/ICTBUM [JI1 OKpY’Karollleil cpefibl, OCO3HaHUEM
r7106a71bHOT0 XapakKTepa 3K0JI0rHUYeCcKUX TIpo0/ieM U MyTel UX pellieHus;

8) aganTanusa K U3MEHAIMMCS YC/JI0BUAM COIMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K [IEMCTBUSIM B YCJIOBUSIX HEOIpe/ie/IeHHOCTH, TOBBIIIEHUIO
YPOBHsI CBOeli KOMIeTeHTHOCTH uepe3 MPaKTUUYeCKyo esiTe/IbHOCTb, B TOM UHC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHO/el, IpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMITETeHI[MH W3 OTbITa [JPYTHUX;

He0OX0AUMOCTEI0 B (OPDMUPOBAaHMM HOBBIX 3HaHWW, B TOM UHCJIe
dbopMy/IpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00bEeKTaX U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaTh JAePUIUTBI COOCTBEHHBIX 3HAHUK U
KOMIIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTUE;

CrOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHD  CHUTYallUl0, BOCIIPUHHAMATh
CTPECCOBYIO CHTYyallul0 KaK BBI30B, TpeOyrOmUid KOHTpPMEp, KOPPeKTUPOBATh
TpUHAMaeMble pellleHdss U JeldCcTBUs, (OpMY/JHMpOBaTh W OLIeHWBAaThb PHUCKU U
1oc/eiCTBYsA, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe eHCTBUS

Bba3oBble jioruvyeckue AefCTBUS:

e BBIB/ISTh U XapaKTepU30BaTh CYIleCTBeHHbIEe MPHU3HAKU MaTeMaThUueCKUX
00BEKTOB, TIOHSITHM, OTHOIIEHWUM MEXIy TOHATHSAMH, (OpPMYJ/IMPOBATh
orpefie/ieHUsi  TOHSATUWM,  yCTaHaB/AMBaThb  CYIeCTBEHHbIM  TPHU3HAK
KJacCU(pUKaL[MK, OCHOBaHUsI [/s1 0000llleHHsI U CpaBHeHWs, KPUTepUU
MPOBOIMMOTO aHa/I13a;

e BOCIIPUHWMATb, (QOPMYJUPOBaTh U  IpeoOpa30BbIBaTh  CYXKAEHUS:
yTBepAuTe/lbHble W OTpHllaTe/ibHble, eJWHUYHbIe, YaCTHble U 00Iiue,
YCJIOBHBIE;



BBbISIB/IATH ~ MaTeMaTUYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOIOZEHUSX W YTBEP)KAEHUSIX,
Tpe/ijlaraTh KPUTEPHUH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTHUBOPEUMIA;
7le/laTh BBIBOJIbI C WCIIO/h30BAaHWEM 3aKOHOB JIOTUKH, [JeAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/TFOUeHWH, YMO3aK/IIOUeHHH T10 aHa/IOTHH;

pa3buparth [0Ka3aTe/JbCTBA MaTeMAaTUUeCKUX YTBEP)KAeHWU (TIpsiMble U OT
MIPOTHUBHOTO), TPOBOJUTh CAMOCTOSATETHLHO HEC/IOKHBIE [[0Ka3aTelbCTBa
MaTeMaTUueCKUx (akToB, BBICTpPAaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpUMepbI U KOHTPIIPHUMepPhI, 000CHOBBIBATh COOCTBEHHbBIE PACCYKIEHUS;
BbIOMpaTh criocob pemreHuss yueOHOM 3ajaud (CpaBHMBATb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh HauboJiee TOAXOMAIIMH C  yUETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HccIejoBaTe/IbCKHE IeHCTBUA:

MCTI0/Tb30BaTh BOIIPOCHI KaK HMCC/Ie0BaTe/NbCKU WHCTPYMEHT T103HaHUS,
dbopMy/MpoBaTh BOMPOCH], (PUKCUPYIOLMEe TPOTHBOpeune, TpobiemMy,
CaMOCTOSITE/ILHO ~ yCTaHaB/IMBaTh HCKOMOe W JaHHOe, (HOPMHUPOBATh
TUTIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHUE;

MPOBO/UTHL TI0 CaMOCTOSITe/TbHO COCTAaB/IEHHOMY TIUJIaHY HeC/I0>KHBIM
9KCIIepUMeHT, HeboJIbIlIoe hCcejoBaHue TI0 YCTaHOB/IEHHI0 0COOeHHOCTe!
MaTeMaTUUeCKOT0 00beKTa, 3aBUCUMOCTel 00HeKTOB MeXKay cob60ii;
camMoCTosTebHO (hOpMy/IUpoBaTh 0000I[eHUsT ¥ BBIBOJBI TI0 pe3y/abTaTaM
NpoBeJIEHHOTO HAO/IOZIeHNs], MCC/IefloBaHMsA, OL|eHWBaTh JOCTOBEPHOCTh
T0J/Ty4eHHBIX pe3yJ/IbTaTOB, BLIBO/IOB 1 0000111eHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOL[eCCa, a TakKe BbIIBUTATb
TIPe/ITI0J/I0’KeHHS O eT0 PAa3BUTHH B HOBBIX yC/IOBHUSIX.

Pabota ¢ nua(opmanmeii:

BBISIB/ISITH HEJJOCTaTOUHOCTb U HW30BITOYHOCTh MHGOpMAL[K, [aHHbBIX,
HeoOXOIUMBIX [I/Isl pellieHUs 3a/jauu;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTEPIPeTHUPOBAThb
MH(OpMaLMIO Pa3/IUYHBIX BUZO0B U (DOPM IIpe/|CTaB/IeHNS;

BbIOMpaTh ¢GopMy TIpeJCcTaBieHUss UHQOPMALMM U WITHOCTPUPOBATh
peliaeMble 3a7laud CXeMaMH, JuarpaMMaM{, WHOW TpaUKOU U HUX
KOMOMHAITUSIMU;

OLIeHMBaTb HAJEXHOCTb HH(OPMAaLW{ II0 KPUTEpUsM, Ipe/l0KeHHbIM
yuuTesieM Ui CPOpMyTMPOBaHHBIM CAMOCTOSITE/TBHO.

KOMMyHI/lKaTl/lBHbIE YHHUBepPCA/IbHbIE y‘-IEﬁHBIe AEﬁCTBHﬂ:

BOCIIPUHUMATh U (hOPMYJIMPOBATh Cy>X/IeHHsSI B COOTBETCTBUM C YCIOBUSIMU
U 1jeJIsIMU 0011IeHus, SICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh TOSICHEHWS I10 XOAYy pelleHuUs
3aJjaui, KOMMEeHTUPOBATh MMOTyYeHHbIH pe3y/bTar;

B X0/le 00CY>X/[eHHs 3a/jaBaTh BOTIPOCHI T10 CYI[eCTBY 00CY»X/IaeMO TeMblI,
npo0JieMbl, pelraeMou 3afiaud, BbICKa3bIBaTh W/, Halle/leHHbIe Ha TIOUCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYXKAEHUsAMU APYTUX
yUaCTHUKOB [uajora, oOHapy>KMBaThb pa3/nuke U CXOJCTBO TO3WLUH, B
KOpPPeKTHOU (popMe (popMyJIMPOBaTh pa3HOr/IacHsi, CBOU BO3pakeHHs;
Mpe/ICTaBMSATh ~ pe3y/AbTaThl  peIleHus  3a/lauw, 9KCTIePUMEHTA,
MCCJIeJOBaHMUSI, TIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh (hopMaT BLICTYII/IEHUS
C y4éTOM 3a7iau TIpe3eHTaluyd U 0COOeHHOCTel ayIUTOpHH;

MOHMMAThb M MCII0/Ib30BaTh MMPEMMYIIIECTBAa KOMaHAHON ¥ WHAWBU/Ya/TbHOU
paboThI MIpH pellieHrH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

MIPUHMAMATh 1]e/Tb COBMECTHOU [IesiTeTbHOCTH, TIJIAHUPOBATh OPTaHM3aLiUIo
COBMeCTHOM paboTbl, pacripefensT BUAbl paboOT, [AOroBapuBaThCS,
o0OCy>x/1aTh MpoIecC U pe3ynbTaT paboThl, 0000I[aTh MHEHUST HECKOTbKUX
JIofIeH;

y4acTBOBaTh B TPYNNOBBIX ¢dopMax paboTel (0OCyKaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHE), BBITIOJIHATH CBOIO YaCTh PabOTHI
W KOODAWHWPOBATh CBOU [JI€HCTBUS C J[APYTMMH WI€HaMH KOMaH/IbI,
OLIeHMBaTh KaueCTBO CBOETr0 BKJaja B OOIIMI TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

PEFyIIHTI/IBHI)le YHuBepCa/IbHbIE y‘-IEﬁHI)lE AEFICTBI/IH

Camoopranusanus:

CaMOCTOSITeJIbHO COCTaB/ISITh TUIaH, aArOPUTM pellleHusi 3ajauu (Wid ero
YyacTb), BbIOMpATh CIIOCOO pellieHuss C YYETOM HMMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTe, apryMeHTHpPOBaTb U KOPPEKTUPOBATh
BapUaHThI peLlIeHn C Y4ETOM HOBOM MH(OpMaLUK.

CﬂMOKOHTpOJIb, BMOHI/IOHaJIbeIﬁ HNHTE/I/IEKT.

B/Ia/IeTh CriocobamMu caMOIIpOBepKU, CAaMOKOHTPOJISI TIpoljecca U pe3yJ/ibTaTa
pelleHus: MaTeMaTU4eCKOU 3a/jauu;

nipe/iBU/IeTb TPYHOCTH, KOTOPble MOTYT BOSHUKHYTD IPH pellleHrH 3ajjaui,
BHOCHUTb KOPPEKTHBBLI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITETHCTB,
Hal/IeHHBIX OIIMOOK, BHISIBJIEHHBIX TPY/JHOCTEM;

OLIeHMBaTh COOTBETCTBUE pe3yJbTaTa [|eATe/TbHOCTU MOCTaB/JeHHOU Lie/id 1
yCJIOBUSIM, OOBSICHATH TIPUUMHBI JIOCTVDKEHUS] WX HeJOCTIDKeHUS 1[e/H,
HaXOJWTb OIIMOKY, /JaBaTh OLIEHKY TIPUOOPETEHHOMY OITBITY.

IIPEJIMETHDBIE PE3YJ/IBTATDI



K koHily o0yueHus B 7 Kjacce OOyYarOIUMCS TIONYUYUT CJIeyrOIue
TipeIMeTHbIe pe3y/IbTaThl:

Pacrio3HaBaTh U3yuyeHHble reoMeTpuueckue (Urypbl, OIpeAensTh UX
B3alMHOE pacriojioykeHue, n300pakaTb TeoMeTpuuyeckrue (Urypbl, BBITIOTHSITh
yepTe)Xyd M0 YCJIOBUIO 3a/aud. V3MepsiTh JIMHeWHble W YI7IOBble BeMUMHBI.
PerniaTh 3a/jJau Ha BbIUKC/IEHUE /IJTUH OTPe3KOB U Be/TMUUH YTJIOB.

Henatb rpyOyl0 OLIEHKY JIMHEWHBIX W YIJVIOBBIX BEJWUYMH TIPeJMETOB B
peasbHOM >KU3HM, pa3MepOB TIPUPOAHBLIX 00BEKTOB. Pa3nuuarh pa3Mephbl 3THUX
00BEKTOB T10 TIOPSIIKY BeJTUUMHBI.

CTpouTh UepTeXXu K reoMeTpUUeCcK1UM 3ajlauam.

[Tonb3oBaTbCsl MpU3HAKAMU DPABEHCTBA TPEYrOJbHUKOB, UCI0JIb30BaTh
NIpU3HAKU U CBOMCTBA paBHOOeIpeHHBIX TPEYT0JIbHUKOB TIPY PellieHUH 3a/au.

[TpoBOAUTEL NOTHUECKHEe PACCY>KAeHUsl C MCIOIb30BaHWEM reOMeTpUUYeCKUX
TeOpeM.

[Tonb3oBaThCsl TpU3HAKAMU DPaBEHCTBA TIPSIMOYTOJIbHBIX TPEYTroJ/IbHUKOB,
CBOMCTBOM  Me[lMaHbl, TIPOBEAEHHOM K  THUIIOTEHy3e  MPSMOYTOJbHOTO
TPeyroJibHUKa, B pellleHuY TeOMeTPUUeCcKrX 3a/adu.

OmpepensTh MapasuieIbHOCTD MPSIMBIX C TIOMOILIBIO YTJIOB, KOTOPbIe 0Opa3yet
C HUMU ceKylrjasi. OnpeziesiaTh MapaiiebHOCTb MPSIMbIX C TTOMOIbI0 PaBeHCTBa
PacCTOSTHUK OT TOYEK OJIHOU MPSIMOU 10 TOYEK APYrOM TPSIMOM.

PeriaTh 3a/jlauM Ha KjieTuaTou Oymare.

[TpoBOANTL BBLIUMC/IEHWS W HaXOAWTb UYKUC/IOBble W OYKBEHHbIE 3HaueHUS
yIJIOB B TreoMeTpUUeCKMX 3ajlayaX C MCI0JIb30BaHMEM CYMMbl YTJIOB
TPEeyrOMbHUKOB U MHOTOYTOJIbHUKOB, CBOWCTB yYIJIOB, 00pa30BaHHBLIX IIpU
repeceueHUy JABYX Tapasiie/ibHbIX TIPIMBIX CeKyIlled. PeliaTh TpakTUUeCKHe
3a/lauM Ha HaxXOX/leHHe YIJIOB.

BrageTh MNOHATWEM TeOMeTPUUYeCKOr0 MecCTa ToueK. YMeTh OIpeJessiTh
OUCCeKTpHUCY yTIJia U CepeJuHHbIN TIepreHJuKY/IsIp K OTpe3Ky Kak reoMeTpruuecKue
MeCTa TOUeK.

dopMy/nUpoBaTh OMpejie/ieHUs OKPY)KHOCTUM M Kpyra, XOp/bl U AuameTpa
OKDY’>KHOCTH, TI0JIb30BaThCsl UX CBOMCTBaMU. YMeTh MIPUMEHSITh 3TH CBOWMCTBA MPU
pelleHUH 3a/au.

BraseTb MoOHSTHMEM OMUCAHHOW OKOJIO TPeyrojibHUKa OKPY)KHOCTH, yMeTb
HaXoZWThb eé 1ieHTp. [lonb3oBaTbcs (pakKTamMH O TOM, UTO OHCCEKTPHCHI YT/IOB
TpPeyrojibHAKa IepeceKkarTcsi B OAHOM TOuKe, U O TOM, 4YTO CepeJMHHbIe
nepreHUKYJIsSpbl K CTOPOHAM TPeyro/ibHUKA MepeceKaroTcsl B OIHOM TOUKe.

BiasieTh MOHSITHEM KacaTeJbHOU K OKPY’>KHOCTH, TOJIb30BaTbCS TEOPEMOU O
TepreH/IMKYJISPHOCTU KacaTe/lbHOW U paZiuyca, NPOBEeIEHHOT0 K TOUKe KaCaHUs.



[Tonb30BaThCSl MPOCTEUIIMMU TeOMeTPUUeCKMMY HepaBeHCTBaMU, TTOHUMaTh
VX MPaKTUUeCKU CMBIC/I.

[TpoBOIUTHE OCHOBHBIE TeOMeTPUYeCKHe MOCTPOEHUS C TIOMOIIBIO LIUPKY/IS U
JIMHEWKMU.

K koHily obyueHns B 8 Kaacce 00ydaromuiics TIOMYUWT CIeAYHOIIre
ripeIMeTHbIE pPe3y/bTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETLIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
T0JIb30BaThCsl UX CBOMCTBAMU MPU pellleHuM reoMeTpUUecKrX 3azau.

[IpuMeHsITb CBOMCTBA TOUKU TlepeceueHusi MeJlMaH TpeyrojbHUKa (1jeHTpa
MaccC) B pellleHUH 3aau.

BrageTh moHsiTHEM cpefHel TUHWUW TPeyroJbHUKA U Tparieliuy, MPUMEeHSITh
WX CBOMCTBa TpU pellleHud reoMeTpuueckux 3azau. [losib30BaThCsi Teopemoit
dasieca ¥ TeOpeMoOi O TIPOIOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX [I/Isl PellleHuUs]
MpaKTUYEeCKUX 3a/au.

[TpuMeHsITh MPU3HAKH M0/I00Hs TPeYTONBLHUKOB B PellIeHUU TeOMeTPUUeCKrX
3azau.

[Tonb3oBaTbcsi Teopemol [ludaropa pAsi pellieHUs] TeOMeTPUYECKUX W
MpakTUYecKUX 3afad. CTpPOUTh MaTeMaTH4eCKyr0 MoJelb B TPAKTUUYECKUX
3a/lauaxX, CaMOCTOSITE/IbHO Jle/IaTh UePTEX U HaXO/[UTh COOTBETCTBYIOIIIUE /IJTUHBI.

BrageTh TOHATUSIMHM CHHYyCa, KOCMHYCa W TaHreHca OCTpOro yrjia
TIPSIMOYT0JILHOTO Tpeyro/jibHUKA. [10/1b30BaThCsl STUMU MOHATUSIMU [IJIs1 PellleHUst
MPaKTUYEeCKUX 3a/au.

Bbrunciath (pa3nuuHbIMU CII0c06aMM) TUIOINIAb TPeYyTro/ibHUKA W TUIOIIAAN
MHOTOYTO/IbHBIX ~ (uryp (Io/ib3ysicb, TI7le HeoOXOAWMO, Ka/IbKYISITOPOM).
[TpuMeHsITh No/TyYyeHHbIe yMeHUsI B IPaKTUUeCKUX 3a/lauax.

BrageTe MOHATUSIMM BIHMCAHHOTO M LI€HTPAJBHOTO yrja, WCI0/b30BaTh
TeOpeMbl O BITMCAHHBIX YI/aX, YI/IaX MeX1y XopJaMu (CeKYIIUMU) U yTJie MeXIy
KacaTeJIbHOM U XOP/I0i TIpU pellieHuu reoMeTpUUecKuX 3azau.

BriagieTh MOHSATHEM OINKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSITh CBOMCTBA
OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHuH 3aau.

[TpuMeHsITh TIO/lyYeHHbIe 3HAHWS Ha TPaKTUKe — CTPOUTb MaTeMaThyecKue
MO/ie/iv [JI71s 3a/lau peasibHOM »KW3HU U TIPOBO/IUTH COOTBETCTBYHOII[ME BHIUMC/IEHUS
C TpyUMeHeHWeM TMo[o0us W TpUroHOMeTpuHu (TONB3ysCh, TAe HeoOXOAUMO,
Ka/IbKYJIATOPOM).

K koHily o0yueHus B 9 Kiacce oOydYarOIUiCs TIONYUYUT CJIeyrOIHe
TipeiIMeTHbIe pe3y/IbTaThl:

3HaTb TpPUrOHOMeTprUYeckKre (YHKIMHA OCTPhbIX VYIVIOB, HAXOAUTh C WX
TOMOLL[bI0 pa3/IdyHble 3/IeEMEHThbI TPSIMOYTOJIbHOIO TPEYrolibHUKA («pelleHue
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TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoauTh (C MOMOILIbI0 KaTbKY/ISITOpa) AJIMHbI
Y YIJIbI 7151 HeTaOMMUHBIX 3HaUeHUH.

[Tonb3oBaThCsl (hopMysiaMy MPUBEEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJ€CTBOM [I/I1 HAaxOXK[EHUSI COOTHOLUEHWHA MeXJy TPUTOHOMETPUYeCKUMHU
BeJINUMHAMM.

Vcrionb30BaTh TeOpEMbI CHHYCOB U KOCMHYCOB [i/Isl HAXOK/|€HHUsI PA3/TMUHbIX
3JIEMEHTOB TPEYroJbHUKA («pelleHue TpPeyro/JbHUKOB»), TPUMEHSATh HX IIpH
pellleHnH reOMeTpUYeCKUX 3ajau.

Braserb moOHSTUSAMM  TpeoOpa3oBaHUsS  TMOAOOMS, COOTBETCTBEHHBIX
3/IeMeHTOB MOA0OHBIX Guryp. [1o/ib30BaThCsA CBOMCTBAMU MOZA0OMS TIPOM3BOIBHBIX
¢buryp, ymeTb BBIYMC/SATH [JJIMHBI W HAaxOOuUTb YI/bl y TOA0OHBIX GUTYD.
[MpumeHsTH CBOMCTBa 1M0A00MS B TIPAaKTUYECKMX 3afZiauaX. YMeTb IIPUBOJUTH
TIpUMephbI TTOI0OHBIX (PUTYP B OKPY>KaloIlleM MUDE.

[Tonb30BaThCSl TeOpEMaMu O TIPOU3BEJEHNMH OTPE3KOB XOP/, O MPOU3BeleHU!
OTpe3KOB CEeKYIIUX, O KBaJpaTe KacaTeJbHOU.

[Tonb30BaTbCA BEKTOpaMH, MMOHMMAaThb WX Te€OMeTPUYECKUA U (PU3NUYeCKUU
CMBIC/I, TIDUMEHSITb WX B pelleHWH TeoMeTpUUYecKUX U (PU3nueckux 3ajad.
[TpuMeHsITh CKa/isIpHOE MPOM3Be/leHre BEKTOPOB /151 HAXOX/AeHUs IJTUH U YTJIOB.

[Tonb30oBaTbC METOAOM KOOpPJAWHAT Ha IUIOCKOCTH, TPUMEHSATb €ro B
pellleH’H reOMeTPUUYeCKUX Y TIPAaKTUYeCKHX 3a/adu.

BriafieTh MOHATUSMM TPaBUJILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY)KHOCTH,
JJIUHBI IyTU OKPY>KHOCTH W paJuaHHOW Mephbl yrja, YMeTb BBIUMCJIATH IIOLA/b
Kpyra Y ero yacteil. [IpuMeHsTh MO/yuyeHHble YMEeHUS B PAaKTUYECKUX 3a/auax.

Haxogute ocu (Wi LeHTPbI) CUMMETPUU (UTYpP, NPUMEHSITh [IBUYKEHUS
TJIOCKOCTH B MPOCTEUILNX CTyvasX.

[IpuMeHsITh TI0/lyYeHHbIe 3HAaHUSI Ha TMPaKTUKe — CTPOUTb MareMaThuyecKue
MO/le/iv [/1s1 3a/lau peasibHOM JKHU3HU M TPOBO/JIUTh COOTBETCTBYIOLME BHIUYMCIIEHHUS
C TIpUMeHeHWeM TI0Jo0usi U TPUTOHOMETPUYEeCKUX (YHKLUM (T0Jb3ysCh, T[e
He00X0UMO, KabKy/ISTOPOM).
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TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

KomnuecTBo yacoB JJIEKTPOHHBIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne i/ KoHTpo/1bHBI IIpakTHUeckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboThbI paboTbI
pecypchl
[TpocrTeiiivie reomeTpuueckue GUTyphl U
1 1/1)? cBoiicTBa. 3me ePHI/Ie FGOM(?; I/I}‘]-II;CKI/IX 14 Bubmaorexa IOK
' p p https://m.edsoo.ru/7f415e2e
BeJINYUH
bubmoreka IIOK
2 T 22 1
PEYTORHUKH https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe TIpsiMble, CyMMa YTJ/I0B 14 1 bubmoreka IIOK
TpeyroJbHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>HOCTB U Kpyr. ['eomeTpruueckue 14 1 Bubmioreka LIOK
MOCTPOeHUs https://m.edsoo.ru/7f415e2e
. bubmoreka [IOK
IT 4 1
> OBTOpeHHe, 0600ujeHHe sHatHii https://m.edsoo.ru/7f415e2e
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
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8 KV/IACC

KoysmmyecTBo uacoB O/IeKTpPOHHbIEe
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHble | TIpakTHuYecKu
NMporpaMmsbI Bcero oOpa3oBaTe/bHbIE
paboTbI e paboTsI
pecypchbl
, Bubmoreka IIOK
1 HeTBIpEXYTOMbHHKH 12 1 https://m.edsoo.ru/7f417e18
Teopema ®arneca 1 Teopema 0
2 MIPOMOPLIMOHAIBHBIX OTpe3Kax, Mojo00HbIe 15 1 BuGmiorexa [JOK
poroph P » TTOA https://m.edsoo.ru/7f417e18
TPeyTroJIbHUKU
[Tnomazes. HaxoxzaeHue nuiomazgei
3 Tpe L:OJ'?I:HI/IKOB I)/IK'IL\L/IHOFO I‘OJ?:H'EIX ¢bur 14 1 Bubmiorexa OK
bey y yP: https://m.edsoo.ru/7f417e18
[Tnotaau moJo6HBIX GUTYD
4 Teopema ITudaropa 1 Hauana 10 1 Bubmioreka LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YT/bl B OKPY>KHOCTU. BrivicaHHbIe U
5 OITMCaHHbIE YeTbIPeXyTO/IbHUKHU. 13 1 Bubmorteka IIOK
KacaresbHble K OKpy>xHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKDPY’KHOCTeM
. bubmmoreka IIOK
I1 4 1
6 OBTOperHe, 0600erHe sHarHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KV/IACC

KosmmuecTBo uacoB J/1eKTPOHHbIEe
HaumveHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/m KontponbHble | IIpakTHueckue
NpOrpaMMsl Bcero oOpa3oBare/bHbIE
padoThI paboTbI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmoteka LIOK
CHUHYCOB. PellieHre TpeyroJibHUKOB https://m.edsoo.ru/7f41al2c
5 [Tpeobpa3oBanue nogobus. MeTpuueckue 10 1 Bbubmoteka LIOK
COOTHOLLIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al12c
bubmoreka LIOK
B 12 1
3 CKTOPRI https://m.edsoo.ru/7f41a12c
4 [exapToBbl KOOpAMHATEI Ha IJIOCKOCTU 9 1 Bubmorexa [IOK
P PA https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTO/ILHUKU. [l1MiHa
5 OKDPY>KHOCTH H IIJIOLa/lb KpyTa 8 Bubmorexa [IOK
by H AU pyra. https://m.edsoo.ru/7f41al2c
Briurciienne norazen
bubmuoreka IIOK
6 HABIKeHHS TTIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 00001IeH1e, CHCTeMATH3aLs 7 5 Bbubmoteka LIOK
3HaHUU https://m.edsoo.ru/7f41a12c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

7 KITACC
Kop .
IIpoBepsiemble nipeMeTHbIE pe3y/IbTaTbl 0CBOEHUsA OCHOBHOM
NnpoBepsieMoro <
oOpa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOT0 00111ero 00pa3oBaHus
pe3y/bTarTa
6 ['eomeTpus
Pacrio3HaBaTh M3yueHHble reomMeTpuyeckue (Urypbl, ONpefesiTh UX
B3aMMHOe Ppacrioyio’KeHre, u300pakaThb TIeoMeTpuueckue ¢GUrypsbl,
6.1 BBITMIOJIHATE YepTeXXU IO YC/IOBUIO 3a/lau. V3MepsTh /MHeNHbIE U
yIJIOBbIe Be/IMUMHBI. PelllaTs 3a/laui Ha BbIUKC/IEHWe [I/IUH OTPe3KOB U
BeJIMYMH YTJIOB
Henats rpy0Oyt0 OLIEHKY JIMHEHHBIX M YTIOBBIX BEJIMUMH TMIPEJMETOB B
6.2 peanbHOM JKWU3HHM, pasMepoB IPUPOJAHBIX 00beKTOB. Pasnuyath
pa3Mepsbl 3TUX 00BHEKTOB T10 TIOPSIIKY BeTWYHHbBI
6.3 CTpouTth ueprexu K reOMeTpUUeCKUM 3aZayam
[Tonb30BaThCA MpU3HAKAMU PaBEHCTBA TPEYIOJIbHUKOB, UCII0/Ib30BaTh
6.4 NIpY3HAaKKU U CBOWCTBA paBHOOE/IPeHHBIX TPEYrO/IbHUKOB IIPU pelleHuH
3aja4
65 ITpoBoguTh,  JIOTMUYECKHWEe  pacCyX[eHuss C  UCIOIb30BaHUeM
' reoMeTpUYeCKUX TeopeM
ITosb30BaThCA NIpU3HaKaMu paBeHCTBa NIPSIMOYTOJIBHBIX
6.6 TPeyro/bHUKOB, CBOMCTBOM Me/IaHbl, NPOBeAEHHONM K TIMIIOTeHy3e
NIPSIMOYT'OJIbHOI'O TPEYrO/IbHUKA, B pellleHUH reOMeTpUYeCcKux 3aau
OrpesiesiATh MapasiieslbHOCTh IPSIMBIX C IIOMOLLBIO YIJIOB, KOTOpPbIe
6.7 obpasyer ¢ HUMH cekyiasi. OnpesenaTh MapaaaelbHOCTb MPSIMBIX C
' MOMOLLBI0 PAaBEHCTBA PACCTOSTHUM OT TOYEK OJHOU MPsSIMOM [0 TOUEK
JIpyToi psiMOit
6.8 PemiaTh 3a/1auu Ha KjleTyaTol Oymare
6.9 [IpoBOANTL BBIYMC/IEHUS W HAXOAWTh YWC/IOBble W OyKBEHHBIE

3Hd4Y€HUA VYIVIOB B Te€OMETDUUYECKHX 3da[d4aX C MCI0J/JIb30BdHHUEM
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CYyMMBI YIJIOB TPeYrOJbHHKOB M MHOIOYTOJIbHUKOB, CBOMCTB YIVIOB,
00pa3oBaHHBIX TIPU TepeceueHny [JBYX Tapa/UIeNbHBIX TIPSIMBIX

CEKYMEﬁ. Peiiath MpakKTUYeCKHUeE 3ald4i Ha HAXOXXJEHWE YI'JIOB

BJ'Ia./:LETB TIOHATHEM reoMeTpuiyeckoro MecCTa TOUeK. YMeTb

6.10 oripeie/iATh OWUCCEKTPUCY yraa W CepeAVHHBbIA TePHeHAUKY/sIp K
OTpe3Ky Kak reoMeTpruyeckue Mecra Touek
@dopmyMpoBaTh OMNpefe/ieHrsT OKPY)KHOCTM U Kpyra, XOpZbl M
6.11 JMameTpa OKDY)XHOCTH, TI0/Ib30BaTbCsl UX CBOMCTBaMHU. YMeThb
MIPUMEHSATH 3TH CBOWMCTBA IIPU pellleHuH 3a7,au
BnazeTs MOHATHMEM OMUCAHHOM OKOJIO TPEYroJIbHMKA OKPY>KHOCTH,
yMeTb HaxoiuTb eé ueHTp. [lonb3oBaTtbcs (hakTaMd O TOM, UTO
6.12 OUMCCEKTPHUCHI YTJIOB TPEYroJIbHUKA TIePeceKaroTCsl B OZHOM TOUKe, U O
TOM, YTO CepeJuHHble MeprieHJUKYJIIpbl K CTOPOHaM TpeyroJibHHUKa
repeceKaroTcsl B OHOW TOUKe
Bragete TOHSATMEM KacaTeJbHOM K OKPY)>XKHOCTH, T[10/1b30BaThbCs
6.13 TeopeMOld O TIepreHAUKY/ISIPHOCTA KacaTeJlbHOM U pajuyca,
MPOBEEHHOr0 K TOUKe KaCaHUs
6.14 [Tonb30BaTbCA MPOCTEUIIMMU TeOMEeTPUUEeCKUMH HepaBeHCTBAMH,
' MOHUMATb KX NMPaKTUYECKUM CMBbICIT
615 [IpoBOgWTE OCHOBHBIE TeOMeTpUUYeCKHe IIOCTPOeHUsI C TIOMOLLbIO
' LIMPKYJISl ¥ JINHEUKU
8 KV/IACC
Kopg, .
IIpoBepsiemble nipeMeTHbIE pe3y/IbTaTbl 0CBOEHUs OCHOBHOM
NnpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOIO 00111ero o0pa3oBaHus
pe3y/bTara
6 I'eometpus
61 Pacrio3HaBaTb OCHOBHbIE BH/bl UYETHIDEXYTOJIbHUKOB, UX 3/1€MEHTHI,
' TMOJIb30BaThCSA UX CBOMCTBAMU TPU PeLleHUH FreOMeTpPUUeCKHUX 3a/au
6.2 [IpumMeHATL CBOWCTBAa TOUKMU T[epeceueHrsi MeJhaH TpeyrojabHUKa
' (ueHTpa Macc) B pelleHUH 3a/1ia4y
6.3 Bnazsets moHATHMEM CpefiHeH JIMHUM TpeyrojbHUKa W TpareLuu,

NIPUMEHSITh MX CBOMCTBA MpU pelleHWHd TeoMeTpUYecKHX 3ajau.
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[Tonb3oBatbesi Teopemoii Paneca ¥ TeopeMoi O TMPOTMOPLMOHAIBHBIX

OTpEe3KaX, IIPUMEHATDb UX [JIA PeIIeHUA MPAKTUYEeCKUX 3d/ia4d

6.4

[lpuMeHsITH TIPU3HAKW TOA0OWS TPEyrONbHUKOB B PelIeHUH

reoMeTpuiyeCKux 3aal

6.5

[Tonb3oBatbcsi TeopeMoit [Tudaropa /st pellieHUsi TeOMeTPUUECKUX U
nMpakThyecknx 3afad. CTpPOMTh MaTeMaTUUYecKyld MoOfenb B
MPAaKTUYEeCKHUX 3ajjauaX, CaMOCTOATEbHO /le/laTh YePTEX U HAXOAUTh

COOTBETCTBYHOLME [NTMHbI

6.6

BnajeTb MOHATHSMM CHHYyCa, KOCHMHYCa M TaHreHca OCTpPOro yrija
MPSIMOYTO/IBHOTO TPeYyroyibHUKa. [lo/1b30BaThCsl 3TUMM TMOHATUSIMHU

AJId pellleHud MMPakKTUUeCKUX 3aa4d

6.7

Bbruncsiate (pa3uyHbIMU CrIoco0amMu) TUIOIAIb TPEYroJbHUKA |
MJIOIIAZIM  MHOTOYTO/IbHBIX (uryp (monb3ysch, rae HeobOX0oAuMo,
Ka/IbKySITOpoM). TIprMeHsATh MoyyeHHble YMeHHUsI B MPaKTUUeCKUX

3afiauax

6.8

BnazieTb NOHATHSIMU BIMCAHHOTO U LIEHTPaJIbHOTO yTJa, UCTI0/Ib30BaTh
TeopeMbl O BITMCAHHBIX YIJIaX, yIaX MeXAy XopJamu (CeKyLUMU) U
yr7ie MeXIy KacaTeJbHOW W XOP/OW TIpU PeIlleHWH reOMeTPUYeCcKHX

3aziau

6.9

BJ'Ia./:LETB ITIOHATHEM OIIMCAHHOI'O ‘JETBIpéXyTOJIBHI/IKa, NMPpUMEHSATDH

CBOMCTBA OMMCAHHOIO YeThIPEXYro/IbHUKA IPU pellleHUH 3aJau

6.10

[lprMeHATL TO/lyueHHble 3HAaHWA Ha TIpakTUKe — CTPOUTH
MaTemMaTUUeCcKhe MOJenu [ 3a7iau peajbHOM >XU3HU U INPOBOJAUTH
COOTBETCTBYIOIME BBIUMC/AEHUS] C TpPUMEHeHHWeM T[ofo0us u

TPUTOHOMETPUH (T10JIb3YSICh, T/Ie HE0OXO0MMO, KaJTbKY /IS TOPOM)

9 KJTIACC

Kopg,
NpoBepsieMoro
pe3yJ/bTara

ITpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHI OCHOBHOW
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero o0pa3oBaHus

6

I'eomeTtpus

6.1

3HaTh TPUTOHOMeTpUUeCKre (PYHKLIMU OCTPbIX YTJIOB, HAXOJUTb C UX

MMOMOLIbIKO pd3/IMYHbIE 3JIEMEHTBLI TIPAMOYI'OJIBHOTI'O TpPeYTroOJIbHUKd
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(«pelieHMe  TIPSIMOYTOJIbHBIX — TPeyrojbHUKOB»). Haxogute (c

IOMOIIBHO KaJ'Ibe.TIHTOpa) AJIUHBI U YIJIbI OJI9 HeTab/IMUHBIX 3HAUeHUH

6.2

ITosb30BaThCs dhopmynamu TIpUBe/|eHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXXAECTBOM /i1 HaXOXAEeHWs COOTHOILIeHUH

MEXAy TPUTOHOMETPHUYECKMMHU BEJITMUMHAMHA

6.3

Vcrnonb30BaTh TeOpeMbl CHMHYCOB M KOCHUHYCOB /Il HaxOX/eHUs
pa3/IMYHbIX 3/IEMEHTOB TPEYrojibHUKa («pelleHre TPeyroJbHUKOB»),

TMPUMEHSATDL UX IIPpU PELIeHNU reOMETPUYECKUX 3d4a4

6.4

Bnaseth TOHATUSAMU TpeoOpa3oBaHUs TOAOOUs, COOTBETCTBEHHBIX
3/IeMeHTOB TIOJ00HBIX ¢uryp. ITosmbp30BaThbCsi CBOMCTBaMHU TO00MS
MPOM3BOJIbHBIX (DUTYP, YMETh BBIUUC/ATh AJUHBI U HaXO[UTh YT/bl y
noio6HbIX (uryp. IIpUMeHATb CBOMCTBa MOZOOMS B TPAKTUUECKHUX
3afiayaXx. YMeTb TIPUBOJAWTH TIpUMepbl TOJ00HBIX GUTyp B

OKpY’KaroIIieM Mupe

6.5

ITonw3oBaThCA TeopeMaMu O TIIpOu3BeAEeHUN OTpPE3KOB XOpZ4, O

TpOU3Be/IeHUH OTPe3KOB CEKYIMX, O KBaJipaTe KacaTe/lbHOU

6.6

[Tonb3oBaTbCsl BeKTOpaMM, [IOHMMaTb WX TeOMeTPUUecKuil |
¢u3nyecKuil CMBIC/, TPUMEHSATh UX B pelIeHUU IeOMeTpUUecKux U
¢usnyeckux 3azau. [IpuMeHATh CKajsipHOe TpPOM3Be/ileHHe BEKTOPOB

JLIs1 HAXOXKJeHUs1 [JIVH U YTJIOB

6.7

ITonb3oBaThCs MeTOJOM KOOpPpAWHAT Ha IIJIOCKOCTH, IMPUMEHATE €ro B

pelieHrr reOMeTpUUYeCKUX U IIPAKTHYECKUX 3aJa4

6.8

BnasieTb  MOHATHUSIMHA ~ TPaBUIBHOTO  MHOTOYTOMbHUKA,  JJIMHEI
OKDY’>KHOCTH, [JWHBbI AYTA OKPY>XKHOCTU U pajIdiaHHOW Mephbl YIJa,
yMeTb BBIUMC/ATH TUIOMIaAh Kpyra W ero uacteil. I[IpuMeHsITh

MOoJIly4eHHbIe YMEHHS B IIPAKTHYECKUX 3aJd4aX

6.9

HaxouTh 0CH WX LIEHTPbl CUMMeTpPUU (UTYD, IPUMEHSITh JABUKEHUS

MJIOCKOCTH B MPOCTEUIINX CTyYasix

6.10

[lprMeHAThL MOJlyuyeHHble 3HAaHWS Ha TpakTUKe — CTPOUTH
MaTeMaTUUeCKWe MOJeny JJ1d 33iad peajbHOM >XU3HU U IIPOBOAUTH
COOTBETCTBYIOIE€ BBIUMC/EHUS C TPUMEHEeHHeM TMojJo0us U

TPUTOHOMETPUUECKHUX (YHKIMM  (MO/b3ysiCh, TIZle HeoOXOAUMO,
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KaJIbKyJ/ISITOPOM)
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ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

7 KIIACC
Kop, IIpoBepsieMblii 3/71eMeHT CO/iepPXKaHus
6 I'eomeTtpus
HauanbHble noHdaTUs reoMeTpud. Touka, rpsiMas, OTpe30K, JIy4. YTo/1. Bugsl
6.1 yryioB. BepTukasibHble M CMexHble yribl. buccekrpuca yria. JlomaHas,
MHOTI'OYT0JIbHUK. [1apasiebHOCTb U NeprieHAUKY/IIPHOCTD NPSIMBbIX
6.2 CumMeTrpuuHble @urypbl. OCHOBHbIE CBOMCTBAa OCEBOM CUMMETPUHU.
' [TpriMepsl CUMMeTPHUH B OKPY>KarollieM MUpe
6.3 OcHOBHBIE TIOCTPOEHHS C TOMOIUBIO LIMPKYJ/IS U JMHEUKU. TpeyrosbHUK.
' BricoTa, MesiuaHa, GucceKTprca, X CBOMCTBa
64 PaBHOOeipeHHBIE U PaBHOCTODOHHHM  TpeyrojibHUKH. HepaBeHCTBO
' TpeyrosbHUKa
65 CBoiicTBA ¥ TIpU3HAaKM pPaBHOOEJPEHHOTO TPEeYyrolbHUKA. I[Ipu3HaKU
' paBeHCTBA TPEYr0JIbHUKOB
66 CroiicTBa 1 NpU3HAKU MapaseabHbIX MPsAMbIX. CyMMa YIJIOB TPeyrojbHUKA.
' BHe1HMe yriibl TpeyroabHUKa
[TpsmoyronbHbI  TpeyroabHUK. CBOWCTBO Me[uaHbl MPSIMOYIOJBHOTO
6.7 TpeyrojbHUKa, TIpPOBeJEHHOM K TrurnoTeHys3e. [Ipu3sHaku paBeHCTBa
‘ NIPSIMOYTOJIbHBIX TPEYTrO/JIbHUKOB. IIpSAMOYro/bHBIM TPeyroibHUK C YIVIOM B
30°
HepaBeHcTBa B reomeTpuu: HepaBeHCTBO TpPeyrO/IbHUKA, HEpaBeHCTBO O
6.8 [UIMHe JIOMaHO#, TeopemMa O OosiblieM yryie W Oonblleld CTOpPOHe
TpeyronbHUKa. [leprieHANKYJ/ISIp U HaK/IOHHAs
6.9 ['eomeTprueckoe MeCcTO ToOueK. buccekrpuca yria U CcepeiHHbBIN
' NepreHVKYJIIp K OTPe3Ky Kak reoMeTpuyecKre MecTa Touek
OKpyKHOCTb M Kpyr, XOpAa M JAuaMmeTp, MuX CBoWcTBa. B3saummHoe
6.10 pacronoXKeHue OKpPY)KHOCTM U npsiMod. KacarenpHast M ceKywjas K
OKPY>KHOCTH
6.11

OKPY)KHOCTL, BITMCAHHasA B YTOJI. BrucanHasi ¥ omucaHHast OKPY>XHOCTH
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TPeyTroJibHUKa

8 K/TACC
Kop IIpoBepsieMblii 3/71eMeHT CO/iepP)KaHUsA

6 ['eomeTpus

6.1 UYeThIpéxyropHUKY. IlapanienorpaMm, ero npyu3Hakv U CBOMCTBA

6.2 [IpsimoyTronbHUK, pOMO, KBa/IpaT, X MPU3HAKKW U CBOMCTBA

63 Tpamnewusi, paBHOOOKast TparewLysi, eé CBOWCTBA U Tpu3Haky. [IpsmoyrosbHas
' TpareLys

6.4 Metop, yaBoeHus meauasbl. LleHTpasnbHas cuMmmerpus. Teopema daneca u
' TeopeMa O NPOIOPLIMOHA/IBHBIX OTpe3Kax

6.5 CpefHye MTMHUY TPeyrobHUKA U Tpanelu. LleHTp Macc TpeyrosbHUKa

6.6 [Togobue TpeyrosbHUKOB, KO3 ¢urmeHT noaobus. IIpu3Haku mogobus
' TPeYronbHUKOB. [IprMeHeHye 110/j001s TIPY pellieHnH MPAKTHYeCcKUX 3a/1aq

6.7 @opmynbl A TUIOHIAAM  TpeyrojbHUKA, Tapa/uieniorpamMma, pomba u
' TparneLyy

68 CroiicTBa muioliajieii reomerpuueckux ¢uryp. OTHOIIeHUe TUIoIazei
' Mo/I00HBIX (hUryp

69 Beruucrienue nsoniazeil TpeyroJbHUKOB U MHOIOYTOJIbHUKOB Ha KjleT4aTou
' Oymare

6.10 Teopema IIudaropa. IIpumeHeHue TeopeMbl I[Iucdaropa mnpu peleHUU
' TIPaKTUYeCKUX 3a7a4

CrHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSIMOYI'OJIbHOTO TpPeyroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUEeCKOe  TOXZIEeCTBO.  TpUroHOMeTpuyecKue
dbynkumm yrios B 30°, 45° u 60°

6.12 BriucaHHble U LieHTpa/ibHble YIJ/IbI, YIOJ MeXJy KacaTelbHOM U XOpZOM.
' Yriel MeXAy XOpZilaMy M CeKYLLMMU

6.13 BricaHHble ¥ ONMCaHHBIE YeThIPEXYTO/IbHUKU

6.14 B3aumHoe pacrioniokeHre [ABYX OKpyXHOcTed. KacaHue oOKpy>XHOCTeM.
' OO01mye KacaTesbHbIE K IBYM OKPYKHOCTSIM

9 K/IACC
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Kop

IIpoBepsieMblii 371eMeHT CO/iepP)KaHUsA

6 ['eomeTpust
61 Cunyc, KocuHyc, TanreHc yrjoB ot 0 go 180°. OCHOBHOe TPUTOHOMETpUYeCKoe
' TOXXJ,eCTBO. POpMYJIbI IPUBEZIEHNUS
Pemenne tpeyronbHUKOB. TeopemMa KOCMHYCOB M TeopeMa CUHYCOB. PemeHue
6.2 MPaKTUYeCKUX 3alauy C MCI0/Ib30BaHUEM TeopeMbl KOCUHYCOB U TeOpeMbl
CUHYCOB
6.3 [Tpeo6pa3oBanue nopobusi. [Togobre COOTBETCTBEHHBIX 3IEMEHTOB
6.4 Teopema 0 npousBeZileHUH OTPE3KOB XOPJ, TeOpPeMbl O MPOU3BeJeHUN OTPe3KOB
' CeKyIUX, TeopeMa O KBajipaTe KacaTe/bHON
Bektop, gnmHa  (MOAy/b) — BeKTOpa,  COHAmlpaB/jieHHble  BeKTOPBI,
65 TIPOTMBOINOJIOJKHO ~ HarpaB/eHHble BEeKTOpbl, KOJUIMHEapHOCTb  BEKTOPOB,
. PaBeHCTBO BEKTOPOB, Orepaljuy Haj BeKTopaMu. Pa3yokeHre BeKTOpa Mo JBYM
HEeKOJJIMHeapHbIM BEKTOpaM
66 Kooppunats! BekTopa. CkanspHOe IpoW3Be/ieHre BeKTOPOB, IPUMeHeHHe ISt
. Hax0oXX/leH!s JJIVH U YTJI0B
[lekapTOBbl KOOPAMHATHI Ha IJIOCKOCTU. YPaBHEHUs MPSMOM U OKPY>KHOCTU B
6.7 KOOp/IMHATAaX, MepeceueHre OKPY>KHOCTeH Y MpsiMbIX. MeTos KOOpAWHAT U ero
TpUMeHeHue
6.8 [IpaBu/IbHBIE MHOT'OYT'OJIBHUKY
69 [nvHa okpy>xHocTH. ['pagycHas v pajjyaHHasi Mepa yria, BbIUMC/AeHUe JJIUH AyT
' OKPY’>KHOCTeH
6.10 [Tnoijae Kpyra, CeKTopa, CerMeHTa
611 [IBI>KeHUs] TUIOCKOCTM M BHYTPEHHHE CUMMeTpUud Quryp (s/1eMeHTapHble

nipezicTaBsieHyst). [TapasnenbHeiii iepeHoc. TToBopoT
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ITPOBEPSAEMBIE HA OI'D 110 MATEMATUKE TPEGOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NIPOBEPseMOro
TpeOoOBaHUSA

ITpoBepsiemble TpeGOBaHNsA K NMPeAMETHHIM pe3y/IbTaTaM
0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'O
o01ero oopasoBanusi Ha ocHoBe PI'OC

YMeHue orepupoBaTb IOHATUSIMH: MHOXXECTBO, I10JIMHOKECTBO,
orepalMM HaJ, MHOXKeCTBaMM; yMeHHe OIepUpOBaTh ITOHATHUSMU:
rpad, cBs3HbIM Tpad, AepeBo, LMK/, NPUMEHATb WX MPU pelleHUun
3a/lay; yMeHHe MCIO0/b30BaTh rpadryeckoe mpe/cTaBieHre MHOKeCTB
JJ/1s1 ONMCaHUS peaslbHBIX MPOLIECCOB U SIBJIEHUM, NPU peLleHnd 3ajay

13 IPYruX yueOHBIX MpeiMeTOB

YMeHue orepypoBaTh MOHATHSMU: OTpefesieHre, akChuoMa, TeopeMa,
JlOKa3aTeJbCTBO; yMEHHe pacro3HaBaTb WCTUHHBIE U JIOKHbIE
BbICKa3bIBaHUsl, TIPUBOJUTH TIPUMepPbl U KOHTPIPHUMEpPhI, CTPOUTh

BbICKAa3bIBAHWA WU OTPULIAHUA BBICKa3bIBaHUH

YMeHUWe omepupoBaThb TMOHATUSIMM: HATypajbHOE UMCJIO, MPOCTOe U
COCTaBHOE UHWC/IO, [eMMMOCTb HaTypaJbHBIX UHCeJ, TpPU3HAKU
JIeJTMMOCTH, 1Ie/Ioe YHC/I0, MOAYJ/Ib YKCIa, OOBIKHOBEHHast Jpo0Ob U
JlecsiTiUHasl [poOb, CTaHApPTHBIM BUJ, YKC/Ia, paliOHA/IbLHOE UKCIIO,
vppalMoHa/IbHOe UMC/I0, apudMeTHYeCKUW KBaJ[paTHbIM KOpEeHb;
yMeHUe BBIMOJIHATH JeMCTBUST C  UWCJAaMU, CpaBHUBaTh U
yTOpSJOUMBAaTh UKC/Ia, TIPeJCTaB/IsATh YHC/JAa HAa KOOpAWHATHOM
MpSIMOM, OKPYT/ISITh UMC/Ia; YMeHWe [efaTh TPUKUAKY U OLeHKY

pe3y/bTaTa BbIUMCIeHUIN

YMeHue oneprpoBaTh TMOHATUSMU: CTeNeHb C LeJIbIM I10Ka3aTesieM,
apubMeTUUeCKU KBaZIpaTHbIM KOpPeHb, MHOTOUJIEH, anrebpanueckast
Ipo0b, TOXXZECTBO; 3HAKOMCTBO C KODHEM HaTypaJbHOW CTereHH
Oonbllle eAVHUIIBI, YMeHWEe BBITIOJHATL PacdyéTel 1O (Gopmysiam,
npeoOpa3oBaHus  Le/IbIX, APOOHO-pAllMOHANBHBIX  BBIDAKEHUH U
BbID&KEHUI C KODHSMM, Pa3/ioKeHWe MHOrousieHa Ha MHOXXUTe/NH, B
TOM UHC/Ie C WCIO0Jb30BaHWeM (OpPMys pasHOCTH KBaJpaTOB U

KBaJlpaTd CYMMBbI U Pa3HOCTHU

YMmeHue OreprupoBaTh MOHATUAMU: YMC/IOBO€ DABEHCTBO, YpPdBHEHHE C
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OJJHOM TIepeMeHHOM, UMC/IOBOe HepaBeHCTBO, HEPABeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHelWHble W KBaJjpaTHbIE YPaBHEHUS,
JIpPOOHO-pallMOHA/IbHBIE YPABHEHUSI C OZHOW TepPeMeHHOW, CHCTEMbI
[IByX JIMHEWHBbIX ypaBHEHWM, JIMHeliHble HEPaBeHCTBA U WX CUCTEMBI,
KBaJ[paTHble U JIPOOHO-palliOHa/IbHbIe HEpaBeHCTBA C  OJHOMU
repeMeHHOM, B TOM UKMCJ/ie TIPU PellleHuH 3a/lau U3 APYTUX MpeMeTOB
M TpakKTUYeCcKuX 3ajlauy; YMeHHe WCII0/Ib30BaTh KOOPAUHATHYIO
MpSIMYI0 ¥ KOODJAWHATHYIO TUIOCKOCTb /i1 M300pakeHus pelleHui

ypaBHeHUH, HepaBeHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMM: (PYHKIMS, TPadUK QYHKLUH, HY/IU
byHKLMY, MIPOMEXKYTKU 3HAKOTOCTOSTHCTBA, TIPOMEXKYTKU
BO3pacTaHus, yObIBaHUSI, HauOo/blllee W HaWMeHbIlee 3HAUeHUs
¢byHKLMY; yMeHHe OTepupoBaTh TIOHSATHUSIMU: npsiMast
TPOTOPI[MOHA/IbHOCTD, JMHeNHass (PYHKIUs, KBaJipaThuHasi (DyHKIus,
oOpaTHasi TIPOTIOPIIMOHANMBLHOCTh, Tapabosia, rurepbona; ymeHHe
cTpouThb rpadvku GyHKLIUM, UCIO0b30BaTh rpayKu AJis OripefieieHust
CBOMCTB MPOLIECCOB U 3aBUCHUMOCTEM, /il pelleHus 3aZiau U3 ApyTrrx
yueOHBIX TIpEIMETOB U peajlbHOW JKU3HHW; YMEeHWEe BBbIPA)KaTh

(dhopMyiaMy 3aBUCUMOCTH MeXXy BeTMUMHaMU

YMeHue OTIepUPOBAaTh TIOHSATHUSIMHU: TI0C/Ie/JOBAaTeIbHOCTD,
apudmeTrueckass U  reoMeTpuyeckass  TIPOTPeCCUU;  yMeHUe
WCII0/b30BaTh CBOMCTBA TOC/Ie/l0BaTe/TbHOCTeM, (POPMyJibl CyMMbl U
o01iero useHa TMpU pelleHWH 3aJjad, B TOM UYHC/Ie 3a[ad U3 APYrux

y‘-IEGHbIX MnmpeaMeToB U peaﬂbHOﬁ JKHU3HHU

YMeHHe pellaTh 3aJaud pasHbIX TUMOB (B TOM UHMC/Ie Ha IPOLIEHTHI,
O W YacTH, [BWKeHWe, paboTy, 1leHy TOBapOB M CTOHMMOCThb
TOKYTIOK U YCJIYT, HaJIOTH, 3a/lauy U3 00/1IaCTH yrpaB/IeHUs IMUHBIMUA U
cemMeliHbIMM  (MHAHCAMM); yMeHHe  COCTaB/SATb  BbIpaKEHUS,
ypaBHEHUsl, HEepaBeHCTBA W CUCTEeMbl MO YyCJIOBUKO 3aJauM,
HCC/ieloBaTh TIOJTYYeHHOe pellleHue U OLIeHWBaTh MpaBZoroj00HOCTh

TOJTyYeHHBIX pe3y/bTaToB

YMeHue orepupoBaTh MOHATUSAMU: (PUrypa, TOUKa, OTPE30K, MpsiMasi,
1y4, JIOMaHasi, yroJi, MHOTOyT0JIbHUK, TPeyro/bHUK, PaBHOOE|peHHbI
Y PaBHOCTOPOHHUM TPEeYroibHUKH, TMPSIMOYTOJ/IbHBIA TPeyro/bHUK,

MeJWdHd, 6I/ICCEKTpI/ICa W BbICOTA TPe€YroJIbHHKA, ‘JETBIpéXyTOIIBHI/IK,
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napasnenorpamMM, pom0, TIpSMOYTOJbHUK, KBaZpaT, TparleLs;
OKPY’KHOCTb, KPYT, KacaTe/bHasi; 3HaKOMCTBO C MPOCTPAHCTBEHHbIMHU
¢urypamu; ymMeHue pellaTb 3a/jaud, B TOM UHC/ie U3 TIOBCeAHEBHOU
JKM3HH, Ha HaxXOK[eHre reoMeTpUYeCKHWX BeWUYMH C NpUMeHeHHeM

M3yUeHHbIX CBOUCTB ¢uryp u pakroB

10

YMeHre orepupoBaTh TMOHATHSIMU: DPaBEHCTBO (Uryp, paBeHCTBO
TPeyroJbHUKOB; TapasefbHOCTh U MepHeHJUKY/ISPHOCTb TMPSIMbIX,
yrojg MeXAy TpsSIMbIMH, TepreHJUKY/sp, HaK/JIOHHas, TMPOeKLus,
nofiobue ¢uryp, rno00HbIe TPeyroJbHUKH, CUMMETPUsI OTHOCUTETEHO
TOUKU W TPSIMOM; yMeHHe pacrio3HaBaTb PaBeHCTBO, CUMMETPHUIO U
nojiobue ¢uryp, rnapasaienbHOCTb U MepreHJUKY/ISIPHOCTD TPSIMbIX B

OKpY’KarollleM MUpe

11

YMeHue onepupoBaTh IOHATHUSIMU: JIIMHA, PacCTOsIHUe, YroJj
(BeqiMuMHA yrja, CHHYC U KOCHHYC YIJIa TPeyrojbHUKA), IUIOLIaJb;
yMeHUe OLleHMBaTh pa3Mepbl MpeMeTOB U 00HEKTOB B OKPY’Karoll[eM
MUpe; yMeHHe TIIpUMeHSTh (opMyJibl TlepuMeTpa W IUIOLAAU
MHOT'OYTOJIbHUKOB, [JIMHbI OKPY)KHOCTH W TJIOIIaAX Kpyra, obbema
NpsSIMOYTO/IbHOTO Mapasuiesienvresia; yMeHue TNPUMEHSITb MpPU3HaKU
paBeHCTBAa TPeyroJbHUKOB, TEOPEMY O CyMMe YIJIOB TPeyro/bHUKaA,
TeopeMy Iludaropa, TpUrOHOMeTpUUYECKHe COOTHOLIEHUS  AJIst

BBIYMCJ/IEHUSI IJIMH, PACCTOSIHUM, TI/I0LLa/ier

12

YMeHne wu300paxaTh IUIOCKMe GUTyppl W UX KOMOWHALUH,
NIPOCTPAHCTBEHHble (UTYPbl OT PYyKH, C I[IOMOIIBIO UepTEXHBIX
VHCTPYMEHTOB W 3JIEKTPOHHBIX Cpe/CTB M0 TEeKCTOBOMY HWJ/IU

CHMMBOJIbHOMY OIMTKMCAHUIO

13

YMeHue omepupoBaTh  TOHATHSIMUA:  TIPSIMOYTOJbHasg — CUCTeMa
KOOp/IMHAaT; KOOpAWHAThl TOUKHM, BEKTOpP, CyMMa BeKTODOB,
NpoM3Be/leHre BeKTOpa Ha YMCJ/I0, CKaasIpHOe MPOU3Be/ieHre BEKTOPOB;
yMeHUe MCI0/b30BaTh BEKTOPbl M KOOPJAWHAThI /s Tpe/CTaBaeHUs
JAHHBIX U peIIeHWs 3ajau, B TOM UYKWCIe W3 JAPYTUX Y4eOHBIX

NpeIMeTOB U peasbHOM KHU3HU

14

YMeHHe OIepupoBaTh TOHATHUSIMM: CTOJIOMKOBbIE U  KDYrOBbIE
JUarpaMMbl,  TaO/mWIpl, CpefHee  apudMeTHUeCKoe, MeauaHa,
HauOo/bIllee ¥ HaWMeHbIIlee 3HAueHHs, pa3Max UYMC/I0BOro Habopa;

yMeHWe  W3BJeKaTh, WHTEPIPEeTUPOBATh W MpeoOpa30BbIBATh
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uH(popMalMIo, Tpe/CTaB/leHHYI0 B Tabiaullax M Ha Juarpammax,
OTPa’KaroIllyr0 CBOMCTBA M XapaKTEPUCTUKU peaslbHbIX IPOLIeCCOB U
SB/IEHWY; yMeHHe pacro3HaBaTb W3MEHUMBble BeJMYMHBI B

OKpY’KarollleM MUpe

15

YMmeHue ornepupoBaTh INOHATUAMM: C/IyYaWHBIM OMNBIT (C/IydalHbIA
9KCTIEPUMEHT), 3/IeMeHTapHOe COObITHe (3/IeMEeHTapHBIM  HCXO[)
C/IlyyallHOTO OIbITa, C/IydyaiiHOe COOBITHE, BEPOSTHOCTb COOBITHS;
yMeHHe HaxXO[UTb BEPOSITHOCTH C/IyualHbIX COOBITUH B OMbITaX C
PaBHOBO3MO)KHBIMH 3/1eMEHTapHbBIMU COOBITUSIMM; YMeHHe pellaTh
33/layd MeTOJOM OpPraHM30BaHHOTO Tepebopa W C MCIIO/Ib30BaHHEM
MpaBWia YMHOXXEHHS; YMeHUe OLleHMBaTb BePOSITHOCTU peabHbIX
COOBITHI M sIB/IEHWHM, TTOHUMAThb POJb MPAaKTUUECKH [JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPY)KalOIlleM MHpe U B JKU3HH;
3HAaKOMCTBO C TIOHSITUEM He3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YKCeJ U ero POJIBIO B MaCCOBBIX ABJI€EHUAX

16

YMeHue BbIOMpaTh TMOAXOISIIUM HW3Y4YeHHBIH METOJ [is pelleHust
3aflauy, NPUBOJAWTHL IMpPHUMepbl MaTeMaTU4YeCKUX 3aKOHOMepPHOCTeld B
NIpUpPO/ie U )KU3HH, pPacrlio3HaBaTh MposiB/ieHNe 3aKOHOB MaTeMaTUKU B
WCKYyCCTBEe, OIMUCBIBATb OTZe/bHble  BbIJAIOLMECs] pe3y/bTaThl,
NOJTyueHHble B XOJle pa3BUTHSI MaTeMaTUKW KakK HayKH, NPUBOJAWUTb
TIpUMepbl MaTeMaTUUeCKUX OTKPBITUM U UX aBTOPOB B OTeUeCTBEHHOU

1 BCEMUPHOU UCTOPUU
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INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D

110 MATEMATHUKE
Kop IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

1 Uucna v BBIYMC/IeHUS

1.1 HatypanbHble U Lenble yncia. [Ipu3Haku JeMMOCTH LiebIX Urces

- OOBbIKHOBEHHBIE W JeCITUYHbIe  [poOW,  TIPOLIeHThl, OeCKOHeuHbIe
' niepuoAnyeckre 1pobu

13 PaijpoHanbHble  unciaa.  ApudMeTHUecKHe Orepalui C  palydOHa/TbHBIMU
' yKuC/IaMu

4 [HeiicTBuTeNbHbIe 4YKcia. ApudMeTUueckKude orepaluu C [1eldCTBUTebHbIMU
' yKrc/iaMu

s [TpubmKEHHBIE BBLIUMC/IEHUs, TIpaBUIa OKPYT/eHWs, TPUKUIKA M OlleHKa
' pe3yJibTaTa BbIYMC/I€HUI
2 Anrebpanueckue BbIpayKeHUs

2.1 bykBeHHbIe BbIpa>keHHsI (BbIpaXKeHUsI C TlepeMeHHbBIMHK )

- Crenenb c 1enbIM TokasaTesieM. CTereHb C paljMOHalbHBIM IOKa3aTeseM.
' CBoliCTBa CTeneHn

2.3 MHorouseHbl

2.4 Anrebpanueckast ApoOb

”c Apudmernueckuii  KOpeHb ~ HaTypa/JbHOWM  cTemeHu.  [elictBuUs  C
‘ apu(dmMeTHUECKUMU KOPHSIMU HaTypaJ/IbHOM CTereHu
3 YpaBHeHUs1 U HepaBeHCTBa

- Llenbie ¥ poOHO-paliOHa/bHBIe ypaBHeHUsi. CHUCTeMBI U COBOKYITHOCTU
' ypaBHeHUM

30 Llenble u /IpoOHO-paloHa/bHbIe HepaBeHCTBAa. CHUCTEMbI WM COBOKYITHOCTH
' HEPaBeHCTB

3.3 PerieHne TeKCTOBBIX 3a/1au

4 UucoBkIe TI0C/1e/10BaTe/IbHOCTH

4.1 [TocnemoBaTeIbHOCTH, CITIOCOOBI 3a/IaHUS MTOC/IE0BATETLHOCTEH
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Apudmernueckass U reoMmeTpuyeckass Tiporpeccuu. @Dopmysia  CI0XKHBIX

4.2
TMPOLIEHTOB
5 DyHKIMU
@dynkius, crocobbl 3aganus  GyHkuuM. [paduk  dyHkumm.  O6sacTb
orpejeneHus U MHOXXeCTBO 3HaueHUM QyHkiuu. Hym @yskiuu. [TpomexxyTku
5.1. 3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH GYHKLUMH. MakcuMyMbl U
MUHUMYMBI (pyHKUMU. HawmbGosbiiee ¥ HavMeHblllee 3HaueHWe (YHKIMMA Ha
TIPOMEXXYTKe
6 KoopauHats! Ha NpsiMOi 1 TVIOCKOCTH
6.1 KoopaunartHas npsmas
6.2 [lexapTOBbI KOOp/IMHATHI Ha TVIOCKOCTH
7 l'eomeTpust
7.1 'eomeTprueckre GUrypbl U UX CBOMCTBA
7.2 TpeyroyibHUK
7.3 MHOroyroibsHUKH
7.4 OKpY’>KHOCTb U KPyT
7.5 N3mepeHue reoMeTpuueCcKUX BeJTMUUH
7.6 BekTops! Ha T/10CKOCTH
8 BeposiTHOCTB M CcTaTUCTUKA
8.1 OrnvcaTenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomburHaTopuka
8.4 MHoxecTBa
8.5 'padsi
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YUYEBHO-METOJUYECKOE OBECIIEYEHUNE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

» MaTtematuka. ['eomeTpus: 7 - 9-e Kj1acchbl: 6a30BbIM ypPOBeHb: yueOHUK; 14-e
u3gaHue, nepepaboranHoe ArtaHacsiH JI.C., Byty3os B.®., Kagomiies C.b. u
Iip. AkinoHepHoe o61iecTBO «M3aatenbcTBo «IIpocBelijeHre»

2. [luakThyecKre MaTepuasbl M0 TeOMeTpUH: 7 K/Iacc: K yueOHUKY
JI.C.ATanHacsiH u Ap. «I"'eomeTpus. 7-9 knaccei» @PI'OC (K HOBOMY yueOHHKY )/
H.b.MesnbHuKOBa, ['.A. 3axapoBa.- M.: M3naTtenbCTBO «JK3aMeH»

3. JupakTrueckre MaTepuasIbl 10 reoMeTpuu: 8 Kacc: K yueOHUKY
JI.C.AtaHacsH u zip. «['eometpus. 7-9 Knaccbi» @I'OC (K HOBOMY yueOHHKY)/
H.b.MenbHukoBa, I'.A. 3axapoBa.- M.: 31aTenbCTBO «OK3aMeH»

4. IupakTrueckre MaTepyasbl TI0 TeOMeTpUn: 9 Kiacc: K yueOHUKy
JI.C.ATanacsiH u Ap. «I"'eomeTpus. 7-9 knaccei» @PI'OC (K HOBOMY yueOHHKY)/

H.b.MesnbHuKOBa, ['.A. 3axapoBa.- M.: M3naTtenbCTBO «JK3aMeH»

METOINYECKUWE MATEPUAJIBI V11 YUUTEJIA

1. l'eoMeTpusl. 7 K/1accC: TEXHOIOTMUECKHe KapThl YPOKOB 10 YUeOHUKY
JI.C.AtanacsiHa, b.®.byty30Ba, C.b.Kagomiiesa, 3.I".ITo3nsika, 1..FOauHOM /
aBT.coctaButesib [.FO. KoBTyH.-Bonrorpaz: Yuuress.

2. 'eomeTpusi. 8 Kacc: TeXHOOTHYECKHe KapThl YPOKOB T10 yUeOHUKY

JI.C.Artanacsina, b.®.byty30Ba, C.b.Kagomuesa, 3.1".ITo3nsika, U1.W.FOguHOM /

29



aBT.coctaButesib [.FO. KoBTyH.-Bonrorpaz: Yuuress.
3. FeomeTpusi. 9 Kacc: TeXHOMOTHYECKHe KapThl YPOKOB T10 YUeOHUKY
JI.C.Artanacsina, b.®.byty30Ba, C.b.Kagomuesa, 3.1".ITo3nsika, U1.W.FOguHOM /

asT.cocraBuTesb I'.FO. KoBTyH.-Bosrorpaz: Yuuress.

IIUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

NHTEPHET
1. MunuctepcTBo obpa3oBanus PP, — https://edu.gov.ru

2. ®enepanbHbIM opTan. Poccuiickoe obpa3oBanue, - https://www.edu.ru

3. Poccuiickas s/1eKTpoHHas Koa, - https://resh.edu.ru

4. TucTaHI[MOHHOe 0Opa3oBaHue /IJIs IIIKOIbHUKOB U /IeTell B UHTepaKTUBHOM
dbopwme, - https://uchi.ru

5. EnvHas Konsiekius 1judpoBbix 06pa3oBaTe/IbHbIX PeCYPCOB, -
http://schoolcollection.edu.ru

6. O06/1ako 3HaHUI — 0O0pa30BaTe/TbHBIN CePBUC [I/IS YUALLIUXCS U
Tripernio/iaBareJsiey mKoJI, - https://oblakoz.ru

7. CoBpeMeHHOe 00pa3oBaHKe Ha OCHOBe TexXHoJorui SIHzekca. SHaekc

Yuyebnuk, — https://education.yandex.ru
8. Meauateka usziatensctBa «IlocBeiieHue», - https://media.prosv.ru

9. Poccutlickas 3/1eKTpOHHas 11K/, - https://resh.edu.ru/
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