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IHosicHUTEJILHASA 3aIIUCKA

Pabouas mporpamma yueOHoOTO Kypca «I'eoMeTpus» Ha ypOBEHb OCHOBHOTO OOIIETO
oOpazoBanus uig oOyyaromuxcst 7-9-X KiaccoB pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMHU:

o @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B

Poccuniickont @enepanun»;

npukaza Munnpocsemienus oT 31.05.2021 Ne 287 «O06 yTBepxkaeHUH
deneparbHOrO  TOCYAapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHAapTa
OCHOBHOT'O 00IIIETO 00Pa30BaHUSY;

npukaza Munnpocsemienus oT 18.05.2023 Ne 370 «O6 yTBepxkaeHUH
denepanbHOlt  00pa3oBaTENbHON  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHUs;

npukaza Munnpocsemienuss ot 22.03.2021 Ne 115 «O6 yTBepxkaeHuH
[Topsinka opraHu3anuyu U OCYLIECTBIEHUS 00pa30BaTEIbHON AEATENBHOCTH
[0 OCHOBHBIM 00111€00pa30BaTEIbHBIM MPOrpaMMaM — 00Opa30BaTEIbHBIM
IporpaMmaM HadyajbHOTO O0IIEro, OCHOBHOT'O OOILETO U CPETHETO OOILEro
00pa3oBaHUs;

CIT 2.4.3648-20 «CaHUTapHO-3NUIEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCIUTAHUSA U OOyUEHHsI, OTAbIXA U O3J0POBJICHUS I€TEU U
MOJIOJIEKHN», YTBEP)KIEHHBIX IOCTAHOBICHHEM TIJIABHOTO CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urnennyeckue HOpPMATHBBI M TpPEeOOBaHUS K
obOecrieueHnto Oe3omacHOCTH U (Wau) OE3BPEAHOCTH ISl  YEJIOBEKa
(akTOpOB Cpeapl OOUTAHUA», YTBEPKAECHHBIX MOCTAHOBIEHUEM TJIABHOTO
caHutapHoro Bpauda ot 28.01.2021 Ne 2;

KOHLETILIUMA Pa3BUTHS MAaTEMaTUYECKOro OOpa30BaHMs, YTBEP>KICHHOMN
pacniopsbxenuem lIpasurenscra ot 24.12.2013 Ne 2506-p;

y4eOHOro IUIaHa OCHOBHOTO OOIIero o0pa3oBaHUs, YTBEPKIECHHOIO
npukazoM OO0 mkonbl «Jlpyxo6a» or 28.08.2025 Ne 145 «O BHeceHuu
M3MEHEHUH B OCHOBHYIO OO0Opa30oBaTeiIbHYI0 MPOrpaMMy OCHOBHOIO
o0111ero oOpa3oBaHuUs»;

dbenepanpHOlt paboueil mporpamMMmbl  yuyeOHOro kypca «l'eomMeTpus,
KOTOPBIM BXOJIUT B COCTaB yueOHOTo npeamMera «MaTtemaTukay.

PaGouas nporpamma OpPUEHTUPOBAHA Ha L(EJIEBBIC [IPUOPUTETHI,
chopmynrpoBaHHbIE B hefiepaabHON pabodeli mporpaMme BOCIUTAHUS U B paboueit
IporpamMMe BOCIIUTAHUS.

['eomeTpust kKak OAWMH U3 OCHOBHBIX Pa3EeiOB IKOJbHOW MAaTEMATHUKHA, UMEIOIIUN
CBOCH 11eJ1hI0 00E€CTICUNTh U3yUYCHHUE CBOMCTB M pa3MepoB GUTYP, UX OTHOIICHHUH U
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B3aMMHO€ PaCIIOJIOKEHHUE, ONMUPAETCS Ha JIOTMYECKYIO, JOKA3aTEJbHYIO JIMHUIO.
[leHHOCTh M3y4YeHHS T€OMETPUM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOydYarol[UMiCs Y4YUTCS TPOBOAUTH JOKa3aTelIbHbIE
pacCyXJIeHUs, CTPOUTh JIOTUYECKHUE YMO3AKIIOYEHUS, JOKa3blBaTb HCTUHHBIC
YTBEPKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoii 11e1b10 u3yueHusi FeOMETPUU SIBISIETCS UCIIOJIb30BAHNE €€ KAaK MHCTPYMEHTA
MIPU PEIICHUH KaK MAaTEMaTUYECKUX, TaK U TPAKTUUYECKUX 3aJ1ay, BCTPEYAIOIINXCS B
peanbHOM  cku3HU.  OOywaromuiicss  JODKEH  HAyYUThCAd  ONPEICIHThH
reOMETPUYECKYIO (PUrypy, onucaTh CIIOBAMH JIaHHBIN YEPTEkK WM PUCYHOK, HAUTH
IIOWAAL  3€MEJBHOrO  y4acTKa,  pacCyuTaTh  HEOOXOJUMYIO0  JJIMHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOdyeMmble pa3Mepbl Tapaxa st aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTEIIbHAS JUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTHh
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX IKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiilHe BaXHO NOJYEPKUBATHh CBSA3M TE€OMETPUU C JPYTUMH Yy4eOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUS T€OMETPUUECKUX (DUTYD
U TOHATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IOIYYCHHBIX YMEHMH B (pu3MKe M
TEXHUKE. OTH CBsI3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHowmweHus», «Meron xoopauHat» u  «Teopema
[Tudaropar.

VYyeOubiii kypc «Il'eomMeTpus» BKIIOUYAET CIEAYIONIME OCHOBHBIE pPa3febl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATHI Ha  IJIOCKOCTHY,
«BekTopbl», «/[BrkeHus miaockoctny, «IIpeodpazoBanus moao0usy.

Ha u3ydenne yueOHoro kypca «I'eometpusi» orBoautcs 204 gaca: B 7-M Kjacce —
68 yacoB (2 yaca B HefeN0), B 8-M KJacce — 68 yacoB (2 yaca B HeJeN0), B 9-M
KJ1acce — 68 JyacoB (2 yaca B HEJICITIO).

Jns  peanu3al  IPOrpaMMbl  UCMOJB3YIOTCA YYEOHUKH, JIONYIIEHHBIE K
VCITOJIB30BAHUIO NPU peaIn3alruyd HMEIOIIMX TOCYJAapCTBEHHYH AKKPEAMTALIMIO
o0pa30BaTeNbHBIX IPOrpaMM HAaYaJIbHOTO OOIIETr0, OCHOBHOI'O OOILETo, CPEIHETO
obmiero o0Opa3oBaHUs OpraHU3alUsIMHU, OCYUIECTBISIOIIMMU OOpPa30BaATEIbHYIO
NEeATENbHOCTD, MPpUKa30M Munmpocsemenus ot 26.06.2025 Ne 495:



o Maremaruka. ['eomerpus: 7-9-e kmaccol: 6a30BbIi ypOBEeHb: yueOHUK; 14-¢
u3nanue, nepepadoranHoe / Aranacsa JI.C., byty3os B.®., Kagomies C.b.
u apyrue, AkimonepHoe obmiectBo «M3narensctBo «IIpocBemienuey;
DOnexkTpoHHBIE 00pa30BaTENIbHBIE PECYPChI, JOMYUIEHHBIE K HCIOJIb30BAHUIO TMPHU
peanu3aldd HMEIONIMX TOCYJAapCTBEHHYIO aKKpEAUTalUuI0 00pa30BaTeIbHBIX
IporpaMM HA4aJlbHOTO  OOIEro, OCHOBHOTO OOWIEro, CpeIHero OOIIero
oOpazoBanus npukazom MunHnpocsemenus oT 23.07.2025 Ne551:

o Tl'eomerpusi, 7 knacc, ®I'AOY IO «Axanemuss MuUHIPOCBELICHUS

Poccuny;

o T'eomerpus, 8 kmacc, ®I'AOY MIIO «Axkamemus MUHIPOCBENICHUS
Poccuny;

o T'eomerpusa, 9 xkmacc, ®I'AOY MIIO «Axkanemus MUHIPOCBENICHUS
Poccuny;

Conep:xxanue yueOHOro npeamMera

/- KJj1ace

Hauanpnble nonstus reomerpun. Todka, mpsiMasi, OTPE30K, JIyd. YT0JI. BUIIBI yIIIOB.
BeprukanbHble 1 cMEXHBIE YIibl. buccekrpuca yria. JlomaHas, MHOTOyTrOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunblie (urypbl. OCHOBHBIE CBOWCTBa OCEBOMl cuMMeTpuu. IIpumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE ITOCTPOECHUS C OMOIIBIO HUPKYJIA U JUHEUKHU. TpeyrosbHuK. Bricora,
MearaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUM TpeyroabHUKU. HepaBeHCTBO TpeyrojipHUKA.
CBoiicTBa M NIpU3HAKU PABHOOEAPEHHOro TpeyrojpHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa W NpPU3HAKHU MapauIeabHbIX NpsMbIX. CymMMma YIVIOB TPEYroJIbHHKA.
BHelHue yriel TpeyroibHUKa.

[IpssmMoyrosbHbId ~ TpeyroiapHUK.  CBOWCTBO  MEAMAHbI  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEACHHOMN K TUIOTEeHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSMOYTONIBHBIN TPEYTOIBHUK C YyIioM B 30°.

HepaBeHcTBa B reOMETpUHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE
JIOMaHOW, TeopemMa O OoJplmeM yrie W OOJbIIel CTOPOHE TPEyroJdbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MECTO TOYEK. brccekTpuca yria U CepeIMHHbIA NEPIEHIUKYIISP
K OTpPE3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb M KpYT, XOpJla U AUaMETpP, UX CBOMCTBA. B3auMHOE pacnosiokeHue
OKpyx)HOCTH M npsimoi. KacatenbHas M cekymias K OKpYyXHOCTH. OKpPY»HOCTb,
BIIMCAHHAs B YroJl. BicaHHast 1 onucaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8-i kJ1acc

YereipexyronpHuku. [lapauienorpamMm, €ro npusHaku W CBoMcTBa. YacTHbIe
cllydad MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
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cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBA © NPHU3HAKH.
[IpssMoyroJibHAs Tparenus.

Merton ynsoenus meauansl. LlenTpansHas cummMmerpus. Teopema daneca u Teopema
O NMPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue JIMHAK TPEYTOJIBHUKA U Tpanenuy. L{eHTp Macc TpeyrojapHuKa.

[Tomobue TpeyrodbHUKOB, KodhduimeHnt mnomaodus. [IlpusHaku nomoOus
TPEyrojabHUKOB. [IpumMeHeHre o001l IPU PELIEHUH TPAKTUUYECKUX 3a/1au.
CpoiicTBa miom@aaei reomeTpuyeckux ¢uryp. Dopmynasl A UIOIIAIH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIIOMaaAeH
noTI0OHBIX (QUTyYp.

Brluncienne miomaned TPEYroJbHUKOB M MHOTOYTOJBHHKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu permeHun
IIPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOIrO yIJla IpPSMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTpuueckue (yHKIUU
yriioB B 30°, 45° u 60°.

BnvcanHble ¥ NEHTPAIBHBIE YIJIbI, YIOJ MEXIY KacaTeJIbHOW M XOPAOH. YTUIbI
MEXIY XOpJaMU M CEKylUIMMU. BIHCaHHBIE M ONMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxknocteil. OOmiue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9-ii k1ace

Cunyc, kocunyc, tanreHc yrios ot 0° go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1€CTBO. POPMYIIBbI IPUBEACHUS.

Pemenue TtpeyronbHHKOB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB.
[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O MPOU3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEIAECHUU OTPE3KOB
CEKYIIMX, TEOpEMA O KBAJIPaTe KacaTEIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpA, COHANPABICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
olnepalyy HaJ BEKTOpaMH. PasimojkeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatel Bektopa. CKalsipHOE NPOU3BEACHHE BEKTOPOB,
PUMEHEHUE JJI1 HAXO0XKICHUS JIJIMH U YTJIOB.

JlekapTOBBl KOOpAMHATHI HA IIOCKOCTU. YPABHEHUS IPSMOW U OKPYKHOCTH B
KOOpJIMHATaX, NMEPECEUCHUE OKPYXKHOCTEH M MpsAMbIX. MeToJ KOOpAHWHAT U €ro
IPUMEHEHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKU. [[11MHA OKpyKHOCTH. | panycHas u pagranHas Mepa
yIJIa, BBIYUCIICHUE JUIMH AyT OKpykHOCTeu. [linomans kpyra, cekropa, CEerMmeHra.
JIBukKeHHsI IUIOCKOCTM M BHYTPEHHHUE CHUMMETpUHU QUryp (dJIeMEeHTapHbIE
npeactasienus). [lapannensHeiii nepenoc. [ToBopor.

[Imanupyemble pe3ysibTaTbl OCBOCHUS ITPOrPaAMMBbI
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JIMYHOCTHBIE Pe3yNbTaThI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHMSI IPOrpaMMbl yueOHoro kypca «I'eomerpus»

XapaKTEepPU3yIOTCSI:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBIICHUEM HHTEpeca K MPOLIJIOMY M HACTOALIEMY POCCHUMCKOW MaTeMAaTHKH,

LHEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSM POCCHUMCKHUX MaTeMaTUKOB U

POCCHUICKOM MaTeMaTHYeCKON IIKOJbI, K HCIIOJIb30BAHUIO 3THUX JIOCTH)KEHUN B

JIpYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEN IpaKAaHUHA U pean3alliy ero mpas,

IPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUIMOHHPOBAHUS Pa3IMUHBIX

CTPYKTYp, SIBICHUH, MPOLEAYp TPakIaHCKOro oOIecTBa (HampuMmep, BHIOOPHI,

OTPOCHI), TOTOBHOCTHIO K OOCYXKIEHHUIO STHYECKUX NPOOJEM, CBA3AHHBIX C

OPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUN HayKd, OCO3HAHMEM Ba)XXHOCTHU

MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTIO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4yaCcTHE B pEUIEHMHM [PAKTUYECKUX  3ajad

MaTE€MaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAaXKHOCTH MaTEMaTHYECKOTO

oOpa3oBaHMsI Ha NPOTSHKEHWU BCEH JKMU3HM Ul YCHEIIHOW MpodeccroHalbHOM

NESATEIIbHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U

MOCTPOEHUEM MHIMBUIYAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C

Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CHOCOOHOCTBIO K  3MOLMOHAIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO

MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyXJCHHU, YMEHUIO BUIETh

MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpHEHTALMEN B IESITEIbHOCTY HA COBPEMEHHYIO CUCTEMY HAay4HBIX IPEICTaBICHUI

00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YEJIOBEKa, NMPUPOABI U OOILECTBa,

NOHMMaHUEM MaTeMaTH4YEeCKOW HayKu Kak c(epbl ueIOBEYECKON AesITeIbHOCTH,

ATAOB €€ Pa3BUTUS M 3HAYUMOCTU JUIS Pa3BUTHUSA LMBWIM3ALWH, OBIIAJCHUEM

A3BIKOM MaTEeMaTHUKH M MaTEeMaTHYEeCKOW KYyJIbTYpOH Kak CpeICTBOM IO3HAHUS

MUpA, OBJIaJICHUEM NIPOCTEUIIMMH HaBbIKAMU HCCIIEIOBATENILCKOM 1€ATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHME, (POPMHPOBAHUE KYJbTYPHI 310POBbA H

IMOLMOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IPUMEHITh MATEMATHUECKHUE 3HAHUS B MHTEpPECaX CBOETO 3/10POBbS,

BEJICHUS 3I0POBOT0 00pa3a >k13HU (310pOBOE MUTAHUE, COATaHCUPOBAHHBIN PEKUM

3aHATHI W OTIbIXa, peryiisipHas (u3nyuecKkask aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO

HaBbIKa pedieKcuy, TPU3HAHUEM CBOErO IMpaBa Ha OLIMOKY M TaKOro K€ IpaBa

JIPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOEe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HaHWM i1 pelleHUs 3aJay B

00J1aCTH COXPaHHOCTH OKPY:KAIOIIEeH Cpe/ipl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
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UX BO3MOXHBIX MMOCJEICTBHUI JJI OKpYKaroWEN Ccpeabl, 0CO3HAHUEM II100aTbHOrO
XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) amanTanus K U3MEHAKIIMMCH YCJI0BUAM COLUAJIBHOM M IPUPOAHOI Cpeabl:
TOTOBHOCTBIO K JICICTBUSIM B YCJIOBUSIX HEONPEAEICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IESITENBHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Yy JIPYTUX JIOJied, MpuoOpeTath B COBMECTHOW JAESTEIBHOCTA HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOMMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (POPMYIHUPOBATH
WU, TOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIE paHee
HEU3BECTHBIX, OCO3HABATH JIE(UIIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE
peleHuss U JedcTBUS, (QOPMYIHpPOBATH U OLECHUBATh PUCKU U IMOCIEICTBUS,
(GbopMHPOBATH OMBIT.

MeranpenMeTHbIE pe3yJIbTaTh

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKue 1eMcTBUA:

BBIBJSITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaTH
OINpEJENCHHS MMOHATUIA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJacCU(UKAIUY,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BbIBATh CYXACHUS: YTBEPAUTEIIbHbBIE
U OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TPOTUBOPEUUS B
dakTax, NaHHBIX, HAONIOACHUSX W YTBEPXKICHUSX, MpeiyiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTENU U IPOTUBOPEYMH;

JI€JIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIFOUECHUH, YMO3AKIFOUYCHUHN 0 aHAJIOTUH;

pa3OupaTh JI0Ka3aTENbCTBA MATEMATHYECKUX YTBEPXKIACHUN (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JIOKAa3aTeIhCTBA
MaTeMaTU4YeCcKuX (PaKToB, BHICTpAUBATh apTryMEHTAIUIO, NMPUBOIAUTH MPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh CHOCOO pelleHHs yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh Haubojee MNOAXOASIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

UCIIOJIb30BaTh  BOIMPOCHl KaKk HCCIEAOBATEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUIO, MHEHHUE;



IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY HECJIOXHBIN AKCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEIOBAHUE IO YCTAHOBIIEHHUIO OCOOEHHOCTEW MaTeMaTH4eCKOTro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOiA;

CaMOCTOATENLHO (OPMYJIMPOBAaTH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJbTaTaMm
MPOBEICHHOTO  HAOJIOJIEHUs, UCCJIEIOBaHUs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE TMpoOILEcCa, a TakKXe BbIABUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh W M30BITOYHOCTH  WH(MOpPMAIMU, JaHHBIX,
HEOOXOUMBIX JJISl peUICHU 3a4a4u;

BBIOMpATh,  AHAJU3UPOBATh, CUCTEMATU3UPOBATh W  HHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (hopMmy mpeAcTaBiaeHUs UHGOPMALMK U WIUIIOCTPUPOBATH pEIllaeMbIe
3aJlayu CXeMaMH, luarpaMmmMamMu, HHOU rpa@uKoi U uX KOMOUHAIIUSIMU;

OLICHMBATh HAJIEKHOCTh MH(DOpPMAIIUU 10 KPUTEPUAM, TPEITOKEHHBIM YUUTEIEM
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE T1eHCTBHS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJACHUS B COOTBETCTBHM C YCIOBUSIMH U
HEeISIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS 10 XOJy pElIeHUs 3a/Jayd,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXJEHHSA 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYXIAEMON TEMBI,
npoOJeMBbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJEH, HALIEJICHHbIE Ha IIOHMCK
pELICHUs], COMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJbTaThl PENICHUS 3aJayd, SKCIEPUMEHTA, WCCIEAOBaHUA,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (POpMAT BBICTYIUICHHS C YYETOM 3aja4y
NPE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATBEHON pabOThI
MIPU PEIICHUU Y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;

NPUHAMATh [E€Jb COBMECTHOM JESITEIbHOCTH, IUIAHHUPOBATH OPraHU3ALMUIO
COBMECTHOM palOThl, pacnpeaeiarh BUAbl paldOT, IOroBapuUBaThCs, O00CYXAATh
MPOIIECC U Pe3ybTaT pabOoThl, 0000IIaTh MHEHHS HECKOJIbKUX JIFOICH;
y4acTBOBAaTh B TpYyNMNoBBIX (opMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBIE IITYPMBI U IPYTHE), BHITIOJHSITH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YI€HAMHU KOMaHbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOHMH TPOAYKT MO KpUTEpHUsIM, C(HOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aUMOJECHUCTBU.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:



CaMOCTOATEJIbHO COCTABJAThH IUIAH, AJITOPUTM PEIICHHS 3aJadd (WM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIEHHs C YYETOM HMEIOLIUXCS PEecypcoB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHU C y4€TOM
HOBOMW MH(pOpMaluu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJA/JETh CIoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS IIpolecca W pe3ysbrara
pelIeHuss MaTeMaTUYECKOH 3a1auH;

IPEABUNIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH DPEIICHUM 3a]ayu,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YyJIbTaTa JEATEIBHOCTH IIOCTABICHHOW LEIH U
YCIIOBUSIM, OOBACHSTh IPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €I, HAXOUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

[IpenmeTHBIE PE3YIILTATHI

/- KJj1ace

K koHnmy oOydeHus B 7-M KJjacce oOydaromuiics IMOJIyYUT —CIIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh M3yueHHBIE I'e€OMETpUUYECKHEe (PUTYpPBI, ONPEAESATh MX B3aHMMHOE
pacrnojokeHue, u300paxkaTb r€OMETPUUECKUE (PUIyphl, BBIIOJHATH YEPTEKHU IO
YCJIOBHIO 3a7a4u. M3MepsTes IMHENHbIEe U YITIOBbIE BeIUYuHbL. Pemare 3anadn Ha
BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B PeaJbHOU
YKU3HH, pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznuuaTe pazmepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBI.

CTpouTh 4yepTeXKU K TEOMETPUYECKUM 3a/1a9aM.

[Tonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPH PEIICHUH 3a/1au.

[IpoBOAUTE JIOTMYECKUE PACCYKIECHHUS C MCIOJB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[Tonb30BaTbCAd  NpPU3HAKAMU  PABEHCTBA  IPSMOYTOJIBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEACHHOMN K TMIIOTEHY3€ IIPSMOYIOJIBHOIO TPEYTOJIbHHUKA,
B PELIEHUN I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajjieIbHOCTh MPSMBIX C IOMOILIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMH cekymas. Omnpenensts MapajyiedbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJIUTh YHCIIOBBIE U OYKBEHHbIE 3HAYEHUS YIJIOB B
r€OMETPUYECKUX 3aa4aX C MCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
napajuiebHbIX NPSIMBIX CEKyllel. Pemars nmpakTuyeckue 3a1a4yd Ha HAXOKICHUE
YTJIOB.



Brnagete MNOHATHEM TIE€OMETPUYECKOTO MeCTa TO4YeK. YMEThb ONpelNessiTh
OMCCEKTPUCY yIJla U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKUE
MeCTa TOYEK.
DopMyJIMpOBaTh OIPEACICHUS OKPYXHOCTH W Kpyra, XOpAbl W JuaMmerpa
OKPYXHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSATh 3T CBOWCTBA IIPH
pelIeHny 3a1a4.
BirageTs MoHATHEM ONIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOIUTh
ee neHtp. [lonb3oBarbes pakTamMu 0 TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHHUKA
NIEPECEKAIOTCSI B OJHOW TOYKE, U O TOM, YTO CEPEAMHHBIE MEPHNEHIAUKYISPHI K
CTOpPOHAaM TPEYTOJbHUKA IIEPECEKAIOTCS B OAHOW TOUKE.
Bianerp NMOHATHMEM KacaTeNbHOM K OKPYKHOCTH, IIOJB30BATBCS TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEICHHOIO K TOUKE KACAHMS.
[Tonb30BaThCAd MPOCTEUIIMMH T€OMETPUYECKHMMH HEPAaBEHCTBAMH, MOHHMATh HMX
IIPaKTUYECKUNA CMBICIL.
[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE IOCTPOEHUS C IOMOIIBK LHUPKYIS M
JIMHENKHU.
8-i ky1ace
K koHnmy oOydeHus B 8-M KJjacce oOydaromuiics IMOJIyYUT —CIIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:
Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, II0JIb30BATHCS
UX CBOMCTBaMU IPH PEIIEHUH T€OMETPUUECKUX 3a7au.
[IpuMeHsATh CBOMCTBA TOUKM MEPECEUEHUSI MEIMaH TPEyrojabHuKa (EeHTpa Macc) B
pELICHUH 3aa4.
BnaneTe MoHsATHEM CpeqHEN JIMHUU TPEYroJbHUKAa W Tpamneluu, TPUMEHSITh HUX
CBOMCTBA IIPU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOl O MNPONOPLUUOHAIBHBIX OTpE3KaxX, MPUMEHATh MX Ul PELICHUS
IIPaKTUYECKUX 3a]a4.
[TpuMeHsTh NpU3HAKM MOAOOUS TPEYrOJIbHUKOB B PEIIEHUH TI'€OMETPUUECKUX
3a11ay.
[Tonb3oBaThess  Teopemoit Iludaropa ansa pemieHUss TEOMETPUUYECKUX U
IPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUUYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JITUHBI.
BiageTs NOHATHAMU CUHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yIjia NPSMOYTOJIbHOTO
TpeyroyibHUKa. [lonab30BaThCsl ATUMU MOHATUAMM JUISl PEIICHHS] MPAKTUYECKHX
3a;ad.
Beruucnars (pa3niuuHbIMUA - crioco0amu) IUIOHIAAL TPEYroJIbHUKA W TUIOIIAIU
MHOTOYTONBHBIX  (GUryp (monb3ysicb, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.
BnaneTs NOHATUSMU BOIMCAHHOTO M LIEHTPAJILHOIO YTIJIa, UCIIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YTJIAX, YTJaxX MKy XOpAamMu (CEKYIIMMU) U yTJIe MKy KacaTeJIbHON
Y XOPAOW IIPU PELIEHUU T€OMETPUUECKUX 3aa4.
Brnagete MOHATHEM OINKCAaHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3aa4.
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[IpuMeHsTh MOTy4eHHbIE 3HAHUS HA PAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJIEIN
U1 3a7a4 pEAJIbHOW JKM3HU WM NPOBOJUTH COOTBETCTBYIOIIME BBIYUCIIEHUSA C
OpUMEHEHUEM TMOJ00Us ¥ TPUTOHOMETpUU (TMOJIB3YSCh, T/I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

9-ii knace

K koHiy o0OydeHuss B 9-m KJjacce oOyyaromuidcsl TMOJYYUT —CIEAYIOLIUe
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3Iu4HbIC AIIEMEHTBI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pemieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYIATOPA) JJIMHBI
U YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHU.

[Tonp30BaTbes (GopMynaMu TPHUBEACHHUA W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJINYNHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUIS HAaxOXKJIEHUS pa3IMYHBIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU T€OMETPUUECKUX 3a1ad.

Bnaners moHsTHsMH TNpeoOpa3oBaHMs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAaXOAWThb YIJbl y NOA0OHBIX ¢uryp. Ilpumensars
CBOMCTBa MOJO0MS B MPAKTUYECKHX 3aJayax. YMETb NPHUBOJIUTH IPUMEPHI
NO000HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb3oBaThCAd TEOpeMaMH O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEACHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMHU, TIOHUMATh UX F€OMETPUUECKUN U (PU3HYECKUI CMBICI,
NPUMEHATh MX B PEIICHUH T'€OMETPUYECKUX M (usmyeckux 3aaad. lIpumeHsTh
CKaJIIPHOE IPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YTJIOB.
[Tonp30BaThCAd METOJOM KOOPAHMHAT HAa IUIOCKOCTH, NMPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiageTe NOHATHSAMU MPABUIBHOTO MHOTOYT'OJIBHHKA, JUIMHBI OKPY’KHOCTH, JJITMHBI
YT OKPY’KHOCTH M PaJMaHHON MEPHI yIiia, yMETh BBIUMCIIATH ILIOIIAb Kpyra U
ero yacteil. [[puMeHATh oay4YeHHbIE YMEHHS B IPAKTUYECKUX 3a1a4ax.

Haxoauts ocu (WK IEHTPBI) CAMMETPUH (PUTYp, TPUMEHSATH IBUKEHUS IJIOCKOCTU
B IIPOCTEUIINX CITyYasX.

[IpuMeHsTh MoTy4eHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIN
JUISL 3a]a4 peajbHOM J>KM3HU W MPOBOJIUTH COOTBETCTBYIOIIME BBIYHUCIEHUS C
NPUMEHEHUEM TMOJ00Ms W TPUTOHOMETpUueckux GYHKIUN (TONb3ysCh, Te
HE0O0XO0IMMO, KAJIBKYJISITOPOM).
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IIpoBepsiemblie TpeOoBaHMsl K pe3yabrataM ocBoenust OOII u

7 KJ1ace

JIEMEHTDBI COACPKAHUSA

IIpoBepsiemble TpeOOBaHus K pe3yiabTaraMm ocBoennss OOIIL

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

PacriozHaBath M3yuyeHHbIE TEOMETPUUYECKUE PUTYPBI, OIPEIENIATh UX
B3aMMHOE PACIOI0KEHUE, N300pakaTh reOMETPUIECKUE (PUTYPBI, BBITIOIHATh
YCPTECIKU 110 YCIIOBUIO 3a1a4YU. I/I3Mep$[TI) JIMHEHWHEBIE U YIJIOBBIC BEJIMYHHBI.
Pemate 3a1aun Ha BEIYUCIICHNE UIMH OTPE3KOB U BEJIMYHMH YIIIOB

6.2

Jenate rpy0yt0 OIIEHKY JTUHEHHBIX U YTTIOBBIX BEIMYMH MIPEIMETOB B
peanibHO KU3HHU, pa3MepOB MPUPOAHBIX 00BEKTOB. Pa3nnyaTs pazmepsl 3TUX
00BEKTOB I10 MOPSIKY BEJTHYUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKHUM 3ala4aM

6.4

ITonb30oBaTbCs MPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, UCIIOIb30BATh
IIPU3HAKU U CBOICTBA paBHOOEAPEHHBIX TPEYroJbHUKOB IIPU PELICHUH 3a/1a4

6.5

[TpoBOIUTH JTOTMYECKHE PACCYXKICHUS C UCIIOJIb30BAHHEM T'€OMETPUYCCKIX
TeopemM

6.6

ITons3oBaThCs MMpU3HAKaMH paBCHCTBA IPAMOYT'OJIbHBIX TPEYT'OJIbHUKOB,
CBOMCTBOM MCHAaHBbI, HpOBCI[GHHOfI K THIIOTCHY3C MPAMOYT'OJIBHOT'O
TPEYrOJIbHUKA, B pCHICHUN TCOMETPUICCKUX 3a1a1

6.7

OnpenensaTs NapauiebHOCTh MPSAMBIX C TOMOIIBIO YIITIOB, KOTOPbIe 00pa3yeT
¢ HUMH cekymas. OnpeaensTs napamuieIbHOCTh NPSMBIX C TOMOIIBIO
PaBEHCTBA PACCTOSHUM OT TOYEK OJHOU IIPSAMOM 10 TOYEK APYTroM MpsIMOU

6.8

Pemrate 3amaum Ha kieTyaToit Oymare

6.9

HpOBO,[[I/ITB BBIYMCJICHUA U HAXOJUTH YU CJIOBBIC U 6YKBCHHHG 3HaA4YCHUA
YIJIOB B TCOMETPUUCCKUX 3aaa4ax € UCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYIrOJIbHUKOB 1 MHOT'OYT'OJIbHHUKOB, CBOICTB YIJIOB, O6pa30BaHHI)IX npu
MNEPECCUCHNH ABYX MapaJlJICIbHBIX IMPAMBIX ceKymeﬁ. PemraTs IMPAKTUYCCKUC
3a1a41 Ha HaXOXJCHUC YIJIOB
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6.10

BrnaneTts moHATHEM reOMETPUUECKOr0 MECTa TOUEK. Y METh OIIPEEIATh
OMCCeKTpUCY yTJIa M CePeMHHBIN NepIeHIUKYISP K OTPE3KY Kak
reoMEeTpUYECKUEe MECTa TOUEK

6.11

DopMyIUpOBaATh ONPEAETICHHUS OKPY>KHOCTU U Kpyra, XOp/Ibl U TUaMeTpa
OKPY’KHOCTH, M0JIb30BAThCS UX CBOMCTBaAMH. Y METh IPUMEHSTH 3TH CBONCTBA
NP peUICHUH 3a7a4

6.12

Brnaners noHATHEM ONMCAHHON OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh ee LeHTp. [losb30BaThes (hakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB
TPEYroJIbHUKA [1EPECEKAIOTCS B OTHON TOUKE, U O TOM, YTO CEpPEIUHHbIE
NEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA [1EPECEKAOTCS B OHOM TOUKE

6.13

BJ'Ia,I[eTB MMOHATHUEM KacaTeJIbHOM K OKPYXHOCTH, I10JIb30BaTbCA TCOpCMOﬁ (6]
NEPNCHAUKYIIAPHOCTH KacaTeJIbHOM 1 paanyca, IpOBCACHHOI'O K TOUKE
KaCcaHus

6.14

ITonw3oBaThCs HpOCTGfIIHPIMH reoOMCTPUYCCKUMHA HCPABCHCTBAMU, ITIOHUMATDH
nux HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE ITOCTPOEHHUS C IOMOLIBIO HUPKYIIS U
JIMHENKHA

HpOBepHeMble AJIEMEHTHBI COACPKAHNA

Kon IIpoBepsieMblii 371eMeHT COAePKAHUS
6 I'eomerpus
HauansHnbie nonsatus reomerpun. Touka, npsmas, OTpe30K, J1yd. Yol Buabl
6.1 YIJI0B. BepTuKanbHbIe U CMEXKHBIE yIiIbl. buccexkrpuca yrina. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U IEPIEHIUKYIISIPHOCTD IPSIMBIX
6.2 Cummerpuunsble ¢purypsl. OCHOBHBIE CBOICTBa 0ceBoi cummMeTpuu. [Ipumepst
' CUMMETPHUH B OKPYXKAIOIIEM MUPE
6.3 OcHOBHBIE IOCTPOEHUS C TOMOILIBIO IUPKYJIA U TuHENKU. TpeyronsHuk. Beicora,
' MennaHa, OUCCeKTpuca, UX CBOUCTBA
6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUI TpeyroiabHUKHU. HepaBeHCTBO TpeyrojibHUKa
6.5 CBolicTBa M IpU3HAKK paBHOOEIPEHHOI 0 TpeyroyibHUKa. [Ipr3Haku paBeHcTBa
' TPEYroJbHUKOB
6.6 CBolicTBa ¥ MPU3HAKU NapajlIeNbHbIX MPAMBIX. CyMMa YIJIOB TPEYTOJbHUKA.
' Breninue yribel TpeyronbHUKa
[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MEAMAHbI IPSIMOYTOJIBHOTO
6.7 TPEYrOJIbHUKA, IIPOBEICHHOM K TUIIOTeHY3¢e. [Ipu3Haku paBeHCTBa IPSAMOYTOJIbHBIX
TPEYroiabHUKOB. [IpAMOYTroabHBINA TPEYTOJIBHUK € YIJIOM B 30°
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HepaBeHCTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUTUHE
6.8 JIOMaHOM, TeopeMa 0 OOJIbIIIEM yTJie U OOJIbIIIeH CTOPOHE TPEYTOIbHUKA.
[lepnenauKyIsip 1 HaKJIOHHAs

["'eomeTprueckoe MecTo ToueK. buccekTpuca yria u cepeiMHHBII NEPIEeHIUKYIIp

6.9
K OTPE3KY KaK TeOMETPUYECKUE MECTA TOYEK
6.10 OKpyXHOCTb U KpPYT, XOp/ia U AMAMETP, UX CBOMCTBA. B3auMHoe pacnoyioxeHue
' OKPY’KHOCTH U IpsiMoi. KacarenbHas U cexyias K OKpyKHOCTH
6.11 OKpy’KHOCTB, BIIUCAaHHAs B yroJl. BnucanHas ¥ onrucaHHas OKPY>KHOCTH
' TpPEYrojbHUKa
8 kiace

IIpoBepsiembie TPpeOOBaHudA K pe3yjbTatam ocBoenust OOII

Koxa
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3y/JIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuA

6

I'eomeTpus

6.1

Pacrnio3naBaTh OCHOBHEIC BUBI YCTBIPCXYT'OJIbHUKOB, UX 3JICMCHTHI,
IMOJIb30BAThCS MX CBOMCTBAMU IIpU pCIICHNU I'COMETPUUCCKHUX 3aaa4d

6.2

[IpumMeHATh CBOKCTBA TOUKH MEPECEUEHUS MEIUaH TPEYTroJIbHUKa (IIEHTpa
Macc) B pelIeHNnH 3aa4

6.3

Bnanets noHsTHEM Cpe,Z[Heﬁ JIMHUU TPEYT'OJIbHUKA U Tparleliuu, IpUMCHSATDb
HUX CBOMCTBA IIpU pCIICHUU I'COMCTPUYICCKUX 3aJaY. ITons30BaThCA TeopeMoﬁ
®daneca n TeOpeMOP’I O IPOMIOPIIMOHATIBHBIX OTPE3KaAX, IPUMCHATL UX IJIA
PEIICHUA NPAKTUYICCKUX 3aa4d

6.4

[TpuMeHsTh MpU3HAKU OO0 TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX
3a1a4

6.5

[Tonb3oBatbes Teopemoii [Tugaropa a1 pemeHns: reoOMETpUUECKUX U
MPAKTUYCCKUX 3a7a4. CTpOI/ITB MaTEMaTUYCCKYIO MOJICIIb B ITPAKTUYCCKUX
3a/1a4ax, CaMOCTOATEIbHO JeNIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTNHBI

6.6

BitameTs NOHATUSAMHU CHHYCA, KOCHHYCA M TAHTE€HCA OCTPOTO yIiia
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 110J1630BaThCA ITUMU OHATHAMU JUIS
pELICHUS IIPAKTUYECKUX 3a1a4

6.7

Bbraucnars (pa3nuHbIMH crioco0amMHu) MIIO0IIA b TPEYTOJbHUKA U TUTIOIIAAN
MHOTOYTOJIbHBIX (QUTYp (MOJIB3YACH, IJIe HEOOXO0IUMO, KAJIbKYJIATOPOM).
[TpyMeHsTh NOTyYEHHBIE YMEHHS B IPAKTUUECKUX 3a/1a4ax
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BJ'Ia,I[eTI) IMOHATHUAMU BIIMCAHHOI'O U HCHTPAJIBHOI'O yIJid, UCIIOJIB30BATh

6.8 TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MeKAy XOpAaMu (CEeKyIIMMHU) U yTie
MEXy KacaTeJIbHOM U XOP0i IIPU PELIEHUN T€OMETPUYECKUX 3a1a4
6.9 Bitazers noHATHEM ONMCAHHOTO YETBIPEXYrOJILHUKA, IPUMEHATh CBOMCTBA
' OINMCAHHOT'O YETHIPEX YT OJIbHUKA IIPU PEIICHUN 3a1a4
IIpuMeHATH ITOyYEHHBIE 3HAaHUS Ha IPAKTUKE - CTPOUTh MaTEMAaTUYECKUE
6.10 MOJIEJIH IS 33[1a4 PEAIbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOINE

BBIYUCIICHHSI C IPUMEHEHUEM TIOJJOOMS U TPUTOHOMETPHH (ITOJTB3YSICh, TIC
HE00XOMMO, KAJIbKYJIATOPOM)

HpOBepﬂeMble IJIEMEHTHBI COACPKAaHNA

Kon IIpoBepsieMblii 31eMEHT COlePKAHUS

6 I'eomerpus

6.1 YersipexyronbHuku. [lapamnenorpamm, ero npu3Haky U CBOMCTBA

6.2 [TpstmoyronbHUK, poMO, KBaipaT, X IPU3HAKU U CBOICTBA

6.3 Tpaneuus, paBHoOOKast Tpanenus, ee CBOMCTBa U npu3Haku. [IpsmoyronbHas
' Tpanenus

6.4 Meron ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema Qaneca u Teopema
' 0 IIPONIOPLUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUU TpeyrojibHUKa U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Tonobue TpeyronbHUkoB, Kodpduuuent mnomobus. Ilpusnaku nog00Us
' TpeyrojabHUKOB. [IpuMeHeHne nogobus npu pereHny NpakTHYECKUX 3a1a4

6.7 dopMyIibl 4715 IO TPEYTOJIbHUKA, MapajuienorpaMma, poMoa u Tparnenuu

6.8 CaoiicTBa miomaaei reomerpuueckux ¢uryp. OTHOLIEHHE MIIomaAe moJ00HbIX
' buryp

6.9 Boruncnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJleTyaToi Oymare

6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemeHun
' [IPaKTUYECKUX 3a]1a4

CuHyC, KOCHUHYC, TAHT'€HC OCTPOT0 yIJIa MPSIMOYTOJBHOIO TPEeyrobHUKA. OCHOBHOE
6.11 TPUTOHOMETPUUYECKOE TOXKAECTBO. TpuronoMerpuyeckue pyHKIuu yrios B 30°, 45°
u 60°

6.12 BrnucanHble M LEHTPAIBHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOM M XOPAOW. YTIIbI
' MEXIY XOpAaMu U CEKYIIUMHU

6.13 BrnivicanHble 1 ONMCAHHBIE YETHIPEX YT OJIbHUKHU

6.14 B3aumHoe pacnonoxenue OByX OKpyxHocTedl. Kacanme okpyxkHocteid. OOmue
' KacaTeJIbHbIE K ABYM OKPY’KHOCTSAM
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9 kiacce

IIpoBepsiemble TpeGoBaHus K pe3yabraTam ocBoenunss QOII

Kon

NpoBePsIEMOro
pe3yJabTara

IIpoBepsiemble MpeaMeTHbIE Pe3y/JbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMHU OCTPBIX YTIIOB, HAXOIUTh C UX
MOMOIUIBIO PA3INYHbBIE 3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHne
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C mOMOIIbIO KaNbKyIsTOpa)
JUTMHBI ¥ YTJIBI 1711 HETAOJIMYHBIX 3HAUCHUU

6.2

ITonw3oBaThCA (bOpMYJ'IaMI/I IMPUBCACHUA 1 OCHOBHBIM TPUT'OHOMETPHUYCCKUM
TOXACCTBOM AJIA HAXOXKICHUA COOTHOILICHUM MCKAY TPUTOHOMETPUICCKUMU
BCINMYHNHaAMM

6.3

Hcnonp3oBaTh TCOPEMbI CUHYCOB U KOCMHYCOB JJIA1 HAXOKACHUA PA3JIMIHBIX
QJIEMCHTOB TPCYT'OJIbHUKA (<<pemeHHe TpeerJ'ILHI/IKOB»), IIPUMCHATDb UX IIPU
PCIICHNHU I'COMCTPUICCKHUX 3aJiayd

6.4

Brnaners nonstusmMu npeoOpa3oBaHus 1mo100us, COOTBETCTBEHHBIX 3JIEMEHTOB
noo00HbIX Guryp. [Tonp30BaThCst CBOMCTBaMU OO0 IPOU3BOIBHBIX (PUTYD,
YMETh BBIYHCISTH JJIUHBI U HAXOJUTH YIIIBI Y MOAOOHBIX ¢uryp. [IpumeHsITH
CBOWCTBA MOJOOMS B MPAKTUYECKHX 3aJadax. YMETb NMPUBOIUTH MPUMEPHI
NOJO0HBIX (DUTYP B OKPYKAIOIIEM MUPE

6.5

[Tonp30BaThCs TEOPEMAMHK O MPOU3BEACHUH OTPE3KOB XOP/, O MPOU3BEIACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHON

6.6

[Tonp3oBaTbcss BEKTOpaMH, MOHMMATh MX TEOMETPUYECKUH U (DU3NYECKUi
CMBICJI, IPUMEHATh MX B PELICHUM T€OMETPUYECKHUX M (PU3MUECKUX 3ajady.
[TpuMeHsTh CKaJspHOE NMPOU3BEACHHE BEKTOPOB JJISi HAXOXKICHHS JUIMH U
YTJIOB

6.7

ITons3oBaThCs METOAOM KOOPAWHAT Ha IJIIOCKOCTH, IPUMCHATL €Iro B pCHICHUN
TCOMETPHUICCKUX U MMPAKTHUICCKUX 3aJa4

6.8

Bnagers moHsTUSMU MMPpaBUJIBHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPYKHOCTH,
JJIMHBL AYT'U OKPYKHOCTU U paI[I/IaHHOI\/’I MCpBbI YyIJjla, YMCETb BBIYUCIIATH
miomanabs Kpyra " C€ro yacTeu. HpI/IMeHSITL INOJTYYCHHBIC YMCHHSA B
MPAKTUYCCKUX 3aaadax

6.9

Haxoaute ocu WM UEHTPHl CUMMETPUU (UTYp, TPUMEHSTH JBHIKEHHUS
IJIOCKOCTH B IMTPOCTEUIINX CITydastX

6.10

[TpuMeHSTh TONyYeHHBIE 3HAHUS Ha TPAKTHKE - CTPOUTH MaTEeMAaTUYECKHE
MOJENU JUIs 33734 pealbHOM KHU3HM M TPOBOAMTH COOTBETCTBYIOIIME
BBIUUCIICHHSI C TIPUMEHEHUEM TOA00HUsS W TPUTOHOMETPUYECKHX (HYHKIIHA
(monp3yscek, rae HeoOX0IUMO, KaJbKYJIITOPOM)
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IIpoBepsieMble 3J1eMEHTHI COJIEPKAHUS

Kon IIpoBepsieMblii 31eMEHT COAePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXJ1eCTBO. DOpPMYJIbl IPUBEICHUS
6.2 Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Perienue
’ IIPaKTUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 |IIpeobpazoBanue mogoous. [1ogo0me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 IpOU3BEAECHUN OTPEZKOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB
' CEKYILHUX, TeOpeMa O KBaJpaTe KacaTeJIbHOU
Bekrop, [uinHa (MOAynb) BEKTOpa, COHAIIPABICHHbBIE BEKTOPHI, IPOTHBOMOJI0XKHO
6.5 |HampaBICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpallin
HaJ BeKTOopaMmHu. PaznosxeHue BeKTopa 110 IByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunats! BekTopa. CkansipHOe IPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE IS
' HaXO0X/ICHUs JJIMH U YTJIOB
JlexapToBbI KOOPAMHATHI HA IUNIOCKOCTU. Y paBHEHUS IPSIMOU U OKPYKHOCTH B
6.7 |KoOpAMHATaX, IEPECEUCHHUE OKPYKHOCTEH U IpsIMbIX. MeTo KOOpAuHAT U €ro
IIPUMEHEHNE
6.8 |IIpaBHiIBHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTH. I'pagycHas u paaranHas Mepa yria, BBIYUCICHUE UIUH Ty
' OKpY>KHOCTEH
6.10 |Ilnomans Kpyra, CEKTOpa, CErMeHTa
6.11 JIBuKeHMsI IJIOCKOCTH U BHYTPEHHUE CUMMETpUH (PUTYp (371eMEeHTapHbIe
' npencrasienus). [lapamnensublil nepenoc. [loBopot

IIpoBepsiembie Ha OI'D Mo MmaTemMaTuke TPpeOOBAHUS K pe3y/ibTaTamM

ocoenust OOII OO0

Jns npoBenenuss OI'D mo maTeMaTHKe HMCIOJB3YeTCsl MepeueHb (KOAudHUKATOp)
nmpoBepseMbix TpeboBanuii k pesynbratram ocBoeHuss OOII OOO u mnepedyeHb
AJIEMEHTOB COJIEP KaHUSI.

Ilepeyens (koauduraTop) npoBepsieMbIX TpPe0OBaHUII K pe3yJbTaTam
ocsoenus OOII OO0
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Kon
NpoBepsieMOro
TpedoBaHus

IIpoBepsiemble TpeOOBAHUA K IPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011110
oOpa3zoBanusi Ha ocHoBe DI'OC

YMeHue onepupoBaTh HNOHSTUSIMH: MHOKECTBO, IOJIMHOKECTBO, OIEpaluU
HaJ MHOXECTBaMH; YMEHHUE ONEpPUPOBATH MOHATUIMHU: rpad, CBSI3HBIN rpad,
JIepeBO, LUKJI, MPUMEHATh UX NPHU PELICHUU 337a4; YMEHHUE HCIIOIb30BaTh
rpaduveckoe MpeACTaBICHNE MHOXKECTB JUIsl OMMCAHUS PEalbHBIX MPOILIECCOB
U SBJICHHI, IPH PELICHUH 33/1a4 U3 APYTHX YIeOHBIX PEAMETOB

YMeHHe OIepupoBaThb IOHATUSAMHU: OIpPENENICHUE, aKCUOMa, TeOopeMma,
JI0Ka3aTeJIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS,
IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUS
BBICKa3bIBAaHUI

YMeHue ornepupoBarh NOHATHIMU: HATYpaIbHOE YKCIIO, POCTOE U COCTABHOE
YHCIIO, IETUMOCTh HATYPAJIbHBIX YUCEN, TPU3HAKH JEIUMOCTH, 1I€JI0€ YUCIIO,
MOJYJIb YKCJia, OOBIKHOBEHHAs APOOh U IeCATUYHAS TPOOb, CTAaHIAPTHBINA BUJT
YHClla, PalMOHAIBHOE YHCIIO, HPPAIMOHATBHOE YHCIO, apu(MeTHYecCKuit
KBaPAaTHBIN KOPEHb; YMEHUE BBITIOJIHATH ACHUCTBUS C YUCIIAMH, CPABHUBATH U
YHOPSAIOYMBATh YHKCTA, MPEACTABISITH YUCIAa HAa KOOPAMHATHOW TIPSIMOM,
OKPYIJIATh UHWCIA; YMEHUE JieNlaTh TMPUKUAKY U OIEHKY pe3yJjbTara
BBIUMCIICHHI

YMeHue omnepupoBaTh IMOHATHAMHU: CTENEHb C LEJIBIM  IIOKa3aTeleM,
apu@MeTHyecKuil KBaJpaTHbIM KOpPEHb, MHOTOWIEH, anredpandeckas Jpoob,
TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETIEHU OOJIbIIE eIUHUIIBI;
YMEHUE BBITIOIHATH PacueThl IO GOpMyIiaM, Ipeodpa3oBaHus LEbIX, APOOHO-
palMOHANBHBIX BBIPQKEHUH W BBIPAXEGHUH C KOPHIMH, pa3iokKEeHUE
MHOTOWJIEHAa Ha MHOXXHTEIM, B TOM 4YHCIE C HCIOJb30BaHHEM (QOpMyIT
Pa3HOCTH KBaJpaTOB U KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHHUE C OJTHOM
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; yMEHUE
pemiaTh JWHEWHBIE W KBaJpaTHBbIC YpaBHEHUS, APOOHO-pallMOHATIBHBIC
YpaBHEHUSI C OJIHOW IEPEMEHHOWN, CHCTEMBI [IBYX JIMHEHWHBIX YpPaBHEHUH,
JTUHEHWHBIE HEPABEHCTBA M UX CUCTEMBI, KBaJPAaTHBIE U IPOOHO-pallMOHATBHBIC
HEpPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIIE NPU PEIICHUW 3a1ay W3
JIpYyTUX MPEeIMETOB W TMPAKTUYECKUX 3aJay; YMEHHE MCIOJIb30BaTh
KOOPJMHATHYIO TPSIMYI0O M KOOPAWHATHYIO IJIOCKOCTh MJII W300pa)KeHHs
pELIEHNI YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMU: (yHKIUS, Tpadpuk (QYHKUMH, HYIH
(GYHKIIMYM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHMS, HAWOOJbIIEE W HAWMEHbIIEC 3HAYCHUS (DYHKIMH; YMEHHE
OIIepUPOBATH MOHATUSAMU: IIPsIMasi IPONOPIUOHATIBHOCTD, TUHEHHAs QYHKIHS,
KBajgpaTuuHas (QyHKOMs, oOpaTHas MNpPONOPLUUOHAIBLHOCTh, Tapadona,
runep0osa; yMeHue CTpouTh rpaduku (GYHKIIHMM, UCTIONb30BaTh IrpaduKu AJs
orpezieNieHus] CBOMCTB MPOLECCOB M 3aBUCUMOCTEH, ISl pelleHHs 3a/1ad U3
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OpPYTUX Y4YeOHBIX TPEIMETOB U pEeallbHOM JKU3HHM; YMEHHUE BbIpaxaThb
dbopMynaMu 3aBUCUMOCTH MEX/Ty BETUIHMHAMU

YMeHue onepupoBaTh MOHATUSAME: MOCIEI0BATEIBHOCTD, apUPMETHIECKas 1
reoMeTpuuYecKas  IPOrpeccuy; YMEHHME  HUCIOJIb30BATh CBOICTBa
MOCJIEI0BATENBHOCTEH, (OPMYNIBI CyMMBI M OOILEro 4jeHa MpH PelCHUH
3ajiay, B TOM YHUCIIE 3a/1a4 U3 IPYTUX YUYEOHbIX IPEAMETOB U pealbHOM KU3HU

YMeHue pemath 3aJadd pa3HbIX TUIOB (B TOM YHCIIe HA MPOLEHTHI, JOJIH U
4yacTH, JBWXKEHHUE, padoTy, LEHy TOBApOB M CTOMMOCThH IMOKYIOK U YCIYT,
HAJIOTH, 33/1a4¥ U3 00JIACTH yIIPaBJICHUS IMYHBIMU U CEMEHHBIMU (PHAHCAMU);
YMEHHUE COCTaBJIATh BBIPAXKCHMS, YPAaBHEHMs, HEPABEHCTBA M CUCTEMBI IIO
YCIOBHIO 3a/1aud, HCCIEAOBAaTh IIOJIyYEHHOE pEUIeHWE U OLEHUBATh
NPaBONI0I00HOCTH MOIYYEHHBIX PE3YIbTATOB

VYMeHue onepupoBaTh MOHATHSAMU: (QUIypa, TOUKA, OTPE3OK, IpsMasi, Jyd,
JOMaHasl, yroj, MHOIOYI'OJbHHMK, TpPEYTOJbHUK, pPABHOOEAPEHHBIH U
PaBHOCTOPOHHHMM TPEYTrOJIbHUKH, HPSIMOYIOJIbHBIM TPEYroNbHUK, MEAHMaHa,
OucceKTpuca M BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK, Mapajuieiorpamm,
pOMO, MPSIMOYTOJIBHUK, KBaApaT, TpaIeLus; OKPY>KHOCTb, KPYT, KacaTelbHasl;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHE PelIaTh 3a/1a4l, B TOM
YuCiIe U3 TIOBCEAHEBHOM JKU3HU, HA HAX0XK/IEHUE N'€OMETPUYECKUX BEIUYHH C
IPUMEHEHHUEM U3YyYEHHBIX CBOWCTB QUTYp U (PaKTOB
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YMeHue onepupoBaTb  MOHATHSMU:  PaBEHCTBO  (UIYp, PAaBEHCTBO
TPEYrOJIbHUKOB; MapajlIeIbHOCTh U IMEPIEHIUKYIAPHOCTD IPSAMBIX, YIOJ
MEXIy NPSAMBIMH, NEPHEHIUKYISAP, HAKJIOHHAs, NpoeKius, nogooue ¢uryp,
NOJ00HBIE TPEYrOJIbHUKH, CHUMMETpPUS OTHOCUTENBHO TOYKHM M HIPAMOI;
YMEHHE paclo3HaBaThb pPaBEHCTBO, CHMMETpPUIO U mopobue Quryp,
[IapaJUIEIIbHOCTD U IEPIEHAUKYISIPHOCTD IIPSIMBIX B OKPYXKAIOIIEM MUPE

11

YMeHnue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSIHHE, YTOJI (BEIMYMHA YTIIa,
CHUHYC M KOCHHYC yTJIa TPEYroJIbHUKA), IJI0Ia/Ib; YMEHHE OLIEHUBATh pa3MephI
MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MHpE; YMEHUE MPUMEHSITH (OPMYIIBI
MEpUMETPA U TUIOLIAJA MHOTI'OYT'OJIbHUKOB, JIMHBI OKPYKHOCTH W IUIOLIAIA
Kpyra, o0bema MPSMOYTOJBHOTO Tapajielenunena; yMeHUe MPUMEHSTh
IIPU3HAKHU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy I[lucdaropa, TpUroHOMETpUYECKHUE COOTHOIICHUS MAJSI BBIYMCICHUS
JUIMH, PACCTOSIHUM, TIOIIAAEH

12

YMenue n3o06paxkaTh MI0ckue GUrypbl 1 X KOMOMHALIMH, IPOCTPAHCTBEHHbIE
¢Gurypsl oT pykH, C IOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY OIIMCAaHHUIO
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YMeHue onepupoBaTh NOHATHUAMU: NPSAMOYrOJbHAs CHCTEMa KOOPAMHAT;
KOOpJMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOpa Ha
YHCIIO, CKAJIIPHOE MPOU3BECHIE BEKTOPOB; YMEHHE UCIIOIb30BaTh BEKTOPHI U
KOOPJMHATHI JUISl IIPE/ICTABICHUS JaHHBIX U PELICHUS 3a/1a4, B TOM YHCIIE U3
JPYTruX y4eOHBIX MPEIMETOB U PEATbHOM KU3HU
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14

YMeHue omnepupoBaTh MOHATHSAMH: CTOJOMKOBBIC W KPYTOBBIC JIHATrPAMMEI,
TaONMIEI, cpeaHee apuMeTHIecKoe, MeIMana, HauOoJbIllee U HAUMEHbBIIIEE
3HAYCHUS, pa3Max YHCIOBOIO Ha0Opa; yMEHHUE U3BIICKATh, HHTEPIPETHPOBATH
U 1npeoOpa3oBbIBaTh WHGOPMAIMIO, MPEJCTABICHHYIO B TaOJNMIAX W Ha
JyarpaMmax, OTPaKaloIIyK0 CBOWCTBA MW XapaKTEPUCTUKH PEATbHBIX
IPOIIECCOB M SBJICHHWH; YMEHHE pPAacIlO3HABaTh W3MCHYUBBLIC BEJIUMYHUHBI B
OKPYKArOIIeM MUPE

15

YMeHue omnepupoBaTh IMOHATHUAMH: CIyYalHBIA  OMNBIT  (CIydalHBIN
AKCTIIEPUMEHT), dJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIH MCXO) CIY4aiiHOTO
OMbITa, CIy4yallHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE HaXOIUTh
BEPOATHOCTH CIy4ailHBIX COOBITUH B OMNBITAX C PaBHOBO3MOXKHBIMH
DJIIEMEHTAPHBIMU  COOBITUSIMH;  YMEHHE  pelmiaTth  3aJa4d  METOJOM
OpPraHW30BAaHHOTO Iepedopa W C WCIONH30BAHHEM IIPaBHUIa yYMHOXKCHUS;
YMEHHE OLICHWBATh BEPOSITHOCTU PEAbHBIX COOBITHI W SBICHHH, TOHUMATh
POJIb MPAKTUYECKU JIOCTOBEPHBIX U MAIIOBEPOSATHBIX COOBITUI B OKPYXKAIOLIEM
MUPE U B )KU3HH; 3HAKOMCTBO C TOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIUX YUCEIT M €T0 POJIBIO B MACCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpaTh MOAXOIAIIMN M3YUEHHBIH METOA JUIsl pelIeHus 3ajgau,
IIPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTE€MaTHUKU B HMCKYCCTBE, OIHCHIBATb
OTJIE/IbHBIE BBIAAIOIIMECS PpE3YJbTaThl, IOJIYYCHHBIE B XOAE Pa3BUTHS
MaTEMaTUKU KaK HayKH, IPUBOJUTH IPUMEPBl MATEMATUYECKUX OTKPBITUH U
MX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUH

IlepedyeHb 371eMeHTOB co/lep:KaHus, MpoBepsieMbix HA OI'D Mo MmaTemaTuke

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Ywucna 1 BEIUMCIIEHUS
1.1 | HatypanbHble 1 nenslie yncna. [I[pu3Haku 1e1MMOCTH LEbIX YUCEN
12 OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIIEHThI, 0ECKOHEUYHBIE TEPUOTUIECKIE
Ipobu
1.3 | PauuonanbHble yncna. ApupMeTudecKke onepaluu ¢ palruoHaAIbHBIME YUCIIaMU
1.4 | deiicTBUTenbHbIC Yrcia. ApupMeTHIECKIE ONepallui ¢ AHMCTBUTEILHBIMU YUCIaAMH
15 HpI/I6J'II/I)KeI-£HI>I€ BBIYHCIICHUS], TIPABUJIA OKPYTIICHUS, TPUKU/IKA U OIICHKA pe3yJbTara
BBIUMCIICHH I
2 AnreGpanyeckue BbIpaKeHUS
2.1 | BykBeHHbIe BhIpaXeHUS (BBIPAXKCHUS C IEPEMEHHBIMU)
29 CreneHb ¢ nenbM okazareneM. CTeneHb ¢ palMoHaJbHbIM MoKa3aresneM. CBOMCTBa
CTEIEHU
2.3 | MHoro4jieHsl
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2.4 | AnreOpanueckas ApoOb
25 Apudmernaeckuit KolzeHL HaTypajabHOU cTeneHu. [leficTBus ¢ apupMeTHICCKUMHU
KOPHSIMHM HaTypaJIbHOM CTENIEHU
3 VYpaBHEHHS 1 HEPABEHCTBA
3.1 | Lensie n npobHO-panioHaNbHbIE ypaBHEHUSA. CUCTEMBI M COBOKYITHOCTH YpaBHEHUMN
3 [enble u ApoOHO-palOHaIbHBIE HEpAaBEHCTBA. CUCTEMBI U COBOKYITHOCTHU
HEPaBEHCTB
3.3 | PemeHue TeKCTOBBIX 3a/1a4
4 YucioBble NOCAEA0BATEIBHOCTH
4.1 |IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEI0BATEILHOCTEN
4.2 | Apudmernueckas U reomeTpuueckas rnporpeccuu. opmyiia CI0KHbBIX TPOLEHTOB
5 DyHKIMHU
Oynkuus, cnocoOsl 3aganus GyHkuuu. ['papuk Gpyrxmun. OdmacTs onpeneneHus u
5q |MHONECTBO 3HaueHuil pynkuuu. Hymu pynkiuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
[TpoMekyTKr MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl U MUHUMYMBI (DYHKIIUH.
Haubonpiiee u HanMeHblIee 3HaUYeHUE (PYHKLMN HA TPOMEKYTKE
6 Koopaunatsl Ha psIMOM U IJIOCKOCTH
6.1 | Koopaunarnas npsamas
6.2 | JlexapToBbI KOOPAMHATHI HAa INIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuueckue GUrypbl U UX CBOICTBa
7.2 | TpeyroabHHK
7.3 | MHOroyrojapHUKH
7.4 | OKpyHOCTb U KpyT
7.5 | M3mepeHne reoMeTpUIeCKuX BEIMYUH
7.6 | BeKTopbl HA MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 |OmnucarenbHas CTaTUCTUKA
8.2 | BeposatHocTh
8.3 | Kombunaropuka
8.4 | MHoOxecTBa
8.5 |I'padsr
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TemaTnuyeckoe NVIAHUPOBAHUE

7-1 xnacc
HanMeHoBaHm KosanuyecTBO 4acoB JJIeKTPOHHBbIE
Ne a3 6;0](3) ne TeM (wnpposrie)
n/n EpolipaMMm Beero | KOHTPOIbHBIE | TIDAKTHUECKHE | oGpazoBaTetbHbIe
padoThI paboTnI pecypcbl
['eomeTrpus, 7 kmnacc,
OI'AOY AI1O
[Ipocreiimue «Axanemust
reOMETPUUECKHUE MHHIIPOCBELLEHH S
1 | durypsr 1 X114 Poccuny;
cBolicTBa. M3mepenue
F€OMETPUUECKHUX
BEJIMYUH
I'eometpusi, 7 kiacc,
OI'AOY AI1O
«AxaneMus
2 | TpeyronbHuku 22 1 MHUHIpOCBeLIeHH
Poccuny;
I'eomerpus, 7 knacc,
[TapannensHbie fg}iogmg ANO
3 | mpsimble, cymma yriios | 14 1 A
TpeyroNbHuKa MuHIIpoCBeIeHus
p Poccumy;
I'eomeTrpus, 7 knacc,
OKpyXHOCTb M KpYT. fglioeslima JANO
4 | I'eomerpuueckue 14 1 8
HoCTpOCHHS MuHnpocBenieHus
Poccumy;
I'eomerpus, 7 knacc,
DOI'AOY JAI1O
5 [ToBTOpEHME, 4 1 «AxkageMus
0000111eH1e 3HAaHUI MuHnpocBerieHus
Poccuny;
OBIIEE KOJIMYECTBO
YACOB I10 | 68 4 0
ITPOI'PAMME

22




8-i kiace

KoanuectBo yacos DJIeKTPOHHbIE
No HaunmenoBaHmue (uupoBsIc)
n/p |PA3Aed0B W TEM B Koutpouibhbie | [IpakTHueckue | ogpazopaTenbHbIe
HporpaMMBbl Cero| padoTr padoTsI pecypebl
['eomerpus, 8
KJacc, OI'AOY
1 YeThipexyroibHUKA 12 1 AMO  «Axanemns
MuHnpocBemeHus
Poccuny;
Teopema @aneca wu I'eomerpus, 8 xinacc,
TeopeMa 0 OI'AOY AIIO
2 MPONOPLIMOHATBHBIX 15 1 «AxaneMus
OTpe3Kax, IOJ00HBIC MuHIpocBeneHus
TPEYTOJIbHUKHU Poccuny;
IInomansp. I'eometpus, 8 kiacc,
Haxoxnenue OI'AOY JIIO
Iomanaeu «AxageMust
3 TPEYTrOJbHUKOB u|ll4 1 MuHnpocBemeHus
MHOTOYTOJIbHBIX Poccuny;
duryp. [nomanu
no1I00HBIX (Uryp
I'eomerpus, 8 xiacc,
Teopema Iludaropa u OI'AOY AITO
4 Hayasia 10 1 «AxaneMus
TPUTOHOMETPUU MuHnpocBenieHus
Poccuny;
Vrisl B OKPYXHOCTH. I'eomerpus, 8 xnacc,
Brucannsie u OIr'AOY JIIO
OIMCaHHbIC «Axkagemus
5 YETBIPEXYTOJIbHUKH. 13 1 MuHnpocBeneHus
KacarennHbie K Poccuny;
okpyxxHocTu. Kacanue
OKPYKHOCTEU
I'eometpus, 8 xmacc,
®I'AOY 11O
6 Hosropenue, . 4 1 «AxanemMus
00001IeHrEe 3HAaHUH
MuHnpocBenieHus
Poccumy;
OBIIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOTPAMME
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9-#1 Kiace

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
n/p |PA3AeI0B M TEM B Koutpouibhbie | [IpakTHueckue | ogpasopatenbHble
NMPorpamMmbl cero 6 6
padoTbI padoTbI pecypcebl
I'eomerpus, 9 knacc,
Tpuronomerpus. OI'AOY AI1O
1 TeopeMbl KOCHHYCOB 16 1 «Axanemus
U cuHycoB. Pemienue MuHnpocsenieHus
TPEYTrOJIbHUKOB Poccuny;
IIpeoOpazoBanue I'eometpus, 9 kiacc,
O100U . Or'AOY JI1IO
2 Metpudeckue 10 1 «AxaneMus
COOTHOILICHUS B MuHnpocBenieHus
OKPYKHOCTHU Poccuny;
I'eomerpus, 9 xnacc,
OI'AOY JIIO
3 Bexropsl 12 1 «AxaneMus
MuHnpocBemeHus
Poccuny;
I'eomerpus, 9 xiacc,
JexkapToBbl Or'AOY AIIO
4 KOOPIMHATHI Ha |9 1 «AxaneMus
IIJIOCKOCTH MuHnpocsenieHus
Poccuny;
IIpaBunbHBIE I'eomerpus, 9 xnacc,
MHOT'OYTOJIbHUKH. OI'AOY IIIO
5 JnHa OKpY>KHOCTH U 5 «Axagemus
IJIOIIA b Kpyra. MuHnpocBenieHus
Brrunciaenue Poccuny;
i (DIENGEY
I'eomerpus, 9 xnacc,
OIr'rAOY JIIO
6 JIBY>KEHUS MIOCKOCTH | 6 «AxaneMus
MuHnpocBeneHus
Poccuny;
ToBToDEHIE I'eomerpus, 9 xnacc,
06061].11:;HI/IC ’ OTAOY ANO
7 ’ 7 2 «AxaneMus
CHCTEMAaTH3alHs
o MuHnpocsenieHus
3HAHUH
Poccuny;
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OBILIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

68
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	9-й класс

