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MosacHuTenbHan 3anuUcKa
Pa60qaﬂ HpOFpaMMa pa3pa60TaHa Ha OCHOBC CJ'IeL[y}OHlI/IX L[OKyMeHTOBZ

1.«3akoH 00 o0pazoBanuu B PO» Ne273-®3, mpunsat 29.12.2012 r. ¢ ©3SMEHEHHUSIMA U TOTIOJTHCHUSMHU.

2. ®enepaibHBIN rocyJapCTBEHHBIN 00pa30BaTeNbHBIN CTAHIAPT OCHOBHOTO 0011ero o0pa3oBaHus,
YTBEpKIEHHBIN prka3zoM MunoOpHayku PO Nel1897 ot 17 nexadps 2010 roga, B penakunu ot 31.12.2015 Ne
1577)

3. @enepanpHyr0 pabodyro MporpamMmy 1o yaeOHOMY mpeaMeTy «MaTeMaTuka. ...».

4. [TomoxeHne 0 pabOYMX MporpaMMax y4eOHBIX MIPEIMETOB, YIEOHBIX KypCOB (B TOM YHCIIC BHEYPOUHOU
JIeSITeTPHOCTH), YIeOHBIX MoAyiel B coorBeTcTBHH ¢ TpeboBaHussME DOIT n ®I'OC HawampHOTO 001IIETO,
OCHOBHOTO OOIIETO U CPEIHET0 00IIero oopa3oBaHus

5. O6pazosatenpHas nmporpamma OO0 MOV Tertromckol cpeaueit mkonsl Ha 2023- 2024 y4eOHbIH 101,
6.Yueonsrit mian MOY Tertronickoit cpenueit mkomsl Ha 2023 — 2024 y4eOHbIit ro/1.

7. Atanacsn JI. C., byty3os B. @., Kamomues C. b., [To3nsak 2. I'., FOquna U. U. 'eometpus.7-9 kmaccsr:
yaeOHUK 1715 001ieoOpazoBaTenbHbix yupexaenuit / [ JI.C. AranacsH, B.®. Byty3os u ap.]. — 19-¢ uzn.
— M.: IIpoceemienue,2022.

esin u3yyenusi reomeTpuu B 9 Ki1acce

B nanpaenenuu nuunocmnozo pazeumus:

e pa3BHUTHUE JIOTUYECKOTO M KPUTHUYECKOTO MBINUICHHS, KYJIbTYypbl pe4YH, CIIOCOOHOCTH K
YMCTBEHHOMY IKCIIEPUMEHTY;

e (QopmupoBaHME Yy YyYalIUXCAd HWHTEUIEKTyaJbHOM YECTHOCTHU U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOAOJCHUIO MBICIHUTEIBHBIX CTEPEOTUIIOB, BBITCKAIOIINX U3
OOBIICHHOTO OIIBITA;

e BOCIUTAaHUE KA4YeCTB JIMYHOCTH, OOCCIEUYHBAIOIIMX COLNUATBHYI MOOHMIBLHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PEIICHUS;

e (GOpMHpPOBAHHME KAYECTB MBIIUICHUS, HEOOXOAMUMBIX [JIsl ajanTalldd B COBPEMEHHOM
HH(pOpPMaIMOHHOM OOIIECTBE;

e Ppa3BUTHUE UHTEpECA K MATEMAaTUUYECKOMY TBOPUECTBY M MaTEMaTUUYECKHUX CITIOCOOHOCTEH.

B memanpeomemnom nanpasnenuu:

e (dopMHUpPOBaHKE MPECTABIECHUNA O MaTEMAaTUKE KaK YaCTH OOIEYEeIOBEUECKOU KYJIbTYPHI,
0 3HAYMMOCTH MaTEeMaTHKH B Pa3BUTHH LIUBUIU3ALMN U COBPEMEHHOTO OOIIIECTBA;

e Ppa3BUTHUE TMPEJCTABICHUNA O MaTeMaTUKe Kak (opMe OMHCaHUs U METOJe TMO3HAHMS
NEHCTBUTENBHOCTH, CO3/IaHUE YCIOBUN Il MPUOOPETEeHUs TEePBOHAYATHLHOTO OIbBITA
MaTeMaTUYeCKOT0 MOJICITUPOBAHMS;

e (QopmupoBanue 00IUX CIOCOOOB MHTEIEKTYaIbHON NESTEIBHOCTH, XapaKTePHBIX NI
MaTEeMaTUKH U SBISIONIMXCS OCHOBOW ITO3HABATEIBHOM KYJBTYPhI, 3HAYMMOW JJIS
pa3INUYHBIX chep YeIOBEUECKON AesITEbHOCTH.

B npeomemmnom nanpagnenuu:

e OBJQJICHHE MaTeMAaTHMYECKUMU 3HAHUAMU U YMEHUSMH, HEOOXOAMMBIMU IS
MPOJIOJDKEHUsT OOyYeHHsl B CTaplied IIKoJie WM WHBIX 00IIe00pa3oBaTEIbHBIX
YUPEKICHUSAX, U3YUECHHS] CMEXKHBIX TUCLIMIUIMH, IPUMEHEHHUS B IOBCETHEBHOM JKU3HMU;
co3nanue GyHIaMEeHTa U1 MaTeMaTHUeCKOT0 pa3BUTHA, (HOPMUPOBAHUS MEXaHU3MOB

MBIIUIECHHUS, XapaKTEPHBIX JJI1 MATEMATHUECKOU JIeATETbHOCTH
3anauu u3yyeHus reoMeTpum B 9 Kiacce:

e CHUCTEMaTHYECKOE U3yYeHHE CBOMCTB reOMETpHUECKUX (GUTYp Ha IUIOCKOCTH;

e (opMupOBaHHE NPOCTPAHCTBEHHBIX MPEJCTABICHUN; Pa3BUTHE JIOTHYECKOTO MBIIIUICHUS
U TIOJITOTOBKA ammapara JUlsl U3y4YeHUs] CMEeKHbIX JUCUMIUINH ((pU3uKa, uepueHue u Jip.) 1
Kypca CTEpEOMETPHUU B CTapIIUX KJIACCaX;

e OBJIaJICHWE KOHKPETHBIMHU 3HAHUSIMH HEOOXOIMMBIMU Il IPUMEHEHUS B MPAKTHUECKOMN
JeATEIbHOCTH.



Mecto npeamera B yueoHoM miiane MOY TeTwomickoii cpeaneii mKoJbl.

VYuebHblii mpeamer «MaremaTuka» OTHOCHUTCS K NpeAMeTHOW obnmactu «Marematuka u
uHpopmaruka». CornacHo yueoHomy rtany MOV Tetromickoit CIIL
B 2023-2024 yuyeOHOM rojy Ha U3y4YeHHE T€OMETpPHH B 9 Kilacce OTBOAUTCS 68 4acoB B roja H3
pacueTa 2 4acoB B HEJEIIO, B TOM 4Hciie 4 KOHTPOJIbHBIE paOOThI
. Cogep:xanmne yueOHOro npeamera, Kypca
BekTops!
Ilonsitue BekTOopa. PaBeHCTBO BekTOpoB. Cl0KEHHME M BBIUUTAHUE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha 4KCII0. Pa3iiokeHue BEKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPaM.
MeToa KOOpAUHAT
Koopaunarsl Bektopa. [Ipocreiimme 3agaun B KoOOpAUHaTaX. Y paBHEHUs OKPY>KHOCTHU U TIPSIMOM.
IIpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PEILEHUH 3a/1a4.
CoOTHOLIEHUA MeKAY CTOPOHAMH M YIJIaMHU TpeyrojbHuka. CKkaJsipHOe Pou3BeIeHue
BEKTOPOB
CuHyc, KOCMHYC U TaHTeHC yria. Teopembl CHHYCOB U KOCHHYCOB. PernieHue TpeyrojabHUKOB.
CkansipHO€ MMPOU3BEAECHNUE BEKTOPOB U €r0 IPUMEHEHUE B TEOMETPUUECKHX 3a]auax.
JlJIMHA OKPY’KHOCTH M IUIOIIAAb KPyra
[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKpPY>KHOCTH, OMMCAHHAsl OKOJIO MPAaBUIBHOI'O MHOTOYTI'OJIbHUKA
Y BIIMCaHHas B Hero. [locTpoenne npaBuiibHbIX MHOTOYTOJIBHUKOB. J[JTMHA OKPYKHOCTH.
[Tmomaae kpyra
JIBMskeHue
OtobOpaxenue miockoctu Ha ceOs. [lonstue nBmxenus. OceBas M IEHTpalbHAas CHMMETPHU.
[Tapannensubiii nepenoc. [loBopot. Hanoxenust u 1BuxeHUs.
HayanbHble cBeieHHS U3 CTEpPeOMeTPUH
[Tpeamer crepeomerpusi. Muororpannuk. [Ipusma. [Mapannenenunen. Humuuaap. Konyc. Chepa n
map.
00 akcuomax reomeTpuu
06 akcroMax muaHumeTpuu. HekoTopsle cBeieHNs 0 pa3BUTUU F€OMETPUU
IloBTOpEHME
[TapannensHbie npsimble. TpeyronbHukH. YeTblpexyroabHUKU. OKPYKHOCTb.
IInanupyemsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa, Kypca
o JIMYHOCTHBLIE:
o YMCHHEC SICHO, TOYHO, T'PaMOTHO U3JIaraTb CBOHU MBICJIN B yCTHOfI M MMCBbMEHHOM (I)OpMe, IIOHU-
MaTh CMBIC IOCTaBJICHHOH 3aa4y, BbBICTPAaWBATL apryMCHTAIUIO, IMIPUBOAWUTL NPUMEPHI U
KOHTPIIPUMEPBHI;
o KPUTUYIHOCTD MBIINUJICHU, YMCHHUC PACIIO3HABATDH JIOTUYUCCKU HCKOPPEKTHBIC BHICKA3bIBAHUA,
OTJIN4YaTh Ir'IioTe3y OT q)aKTa;
e  TpejcTaBiIeHHE O MATEMAaTHYECKOM HayKe Kak chepe YeI0oBeUeCKOoi e TeNbHOCTH, 00 dTanax
€€ pa3BUTHUA, O €€ 3HAYUMOCTHU JIA pa3BUTHA HUBUJIN3alIUU,
®  KPECaTUBHOCTH MBIIUICHUS, WHHUIMATHUBA, HAXOAYHBOCTb, AKTUBHOCTb IIPU PELICHHUH
MAaTEMATUYCCKHUX 3a1a4
e  yMeHHE KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YIeOHOW MaTeMaTHUIECKON AEATETHHOCTH;
e  CHOCOOHOCTH K IMOIMOHATHPHOMY BOCTIPHUSATHIO MAaTEMAaTHIECKUX 00BEKTOB, 3a]1a, PEIICHUA,
pacCcyx JIeHUM.
MeETaNnpeaIMETHBIC .
e  yMeHHe BHJCTh MaTeMaTHUYECKYIO 3a7ady B KOHTEKCTE MpPOOJEMHOW CUTyallMd B APYTHX
JUCLUUIIIMHAX, B OKPYKAIOLIEH KU3HU;



e  yMEHHE HAaXOJUTh B Pa3IMYHBIX HCTOYHHMKAX HH(POPMALUIO, HEOOXOIUMYIO AJsl PEIICHHUS
MaTeMaTHYEeCKHUX MPoOJIeM, U MPEACTABIATL €€ B TOHATHOW (opMe, IPHHUMATH PELICHUE B
YCIIOBHSIX HETMOHOM M M30BITOYHOM, TOYHOM U BEPOSTHOCTHOM MH(pOpMAaLInH;

e yMeHHE NOHMMAaTh W HCIOJIH30BATh MAaTEeMaTHYECKHE CPEICTBA HATJLIIHOCTH (rpaduky,
JIarpaMMBbl, TaOJIUIIBL, CXEMBI U JIp.) U WUTIOCTPALINH, HHTEPIIPETAlluy, apTyMEeHTaINH;

e  yMEHHE BBIJBUraTh THIIOTE3bI IPH PELICHUH YUEOHBIX 3a/a4 U MOHUMAaTh HEOOXOJUMOCTh X
MPOBEPKHU;

e yMEHHE TPHMEHATh WHIYKTUBHBIE M IEAYKTHBHBIC CHOCOOBI pPAcCyKACHHH, BUACTH
pa3IMYHbIC CTPATETUH PEIICHNS 3a/1a4;

e TIOHMMaHHE CYIIHOCTH AaJITOPUTMHYECKHX TMPEANHCAaHNA W YMEHHE JeHCTBOBAaTH B
COOTBETCTBHH C MPEJIOKCHHBIM JITOPUTMOM;

e  yMEHHE CaMOCTOATENHHO CTaBHUTh IEJH, BEIOMPATh W CO37[aBaTh aJTOPHTMBI IS PEIICHUS
y4e0HBIX MaTeMaTHIECKUX MTPOOIIeM;

e  yMEHHE IUIAHHPOBaTh M OCYIIECTBIATH ACATEILHOCTh, HAMPABICHHYIO Ha PEHICHUE 3ajad
HCCIIEI0BATEIbCKOTO XapaKTepa;

®  IIepBOHAYAJIBHBIC MPEACTABICHUS 00 WICSIX M METOJaX MAaTeMaTHKH KaK YHUBEPCAIEHOM
S3bIKEe HAYKH U TEXHUKH, CPEACTBE MOACIUPOBAHUS SBICHUI H IIPOLIECCOB.

IlpeameTHbIE

3HaTh TPUTOHOMETPUYECKUE (QYHKIHHU OCTPBHIX YIJIOB, HAXOOUTH C MX MOMOILBIO PAa3JIUYHBIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelleHHEe NPSMOYTOJIbHBIX TPEYTOJILHUKOBY»). HaxoanTs
(c moMOmIBI0 KaJbKyJIATOpa) MJIUMHBI M YIJIBI Ul HETAOJUYHBIX 3HAUCHHUH.

[onw3oBatecst GpopMynamMu MpPUBENEHHUSI U OCHOBHBIM TPHUTOHOMETPUYECKUMTOXKICCTBOM IS
HaXO0KACHUS COOTHOIICHUH MEXIY TPUTOHOMETPUIECKUMH BETHUYMHAMHU.

Hcnonp30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB AJISl HAXOXIEHHS Pa3lIMYHBIX 3JIEMEHTOB
TPEyroiibHHUKA («pEelIeHne TPEyroJIbHUKOBY ), IPAMEHSTh UX TIPU PEIICHUN TEOMETPUIECKUX 3aa4.

BJ'Ia)Z[CTI) IIOHATHAMU Hp€O6pa3OBaHI/I$1 HOI[O6I/ISI, COOTBCTCTBCHHBIX JJICMCHTOB HOI[O6HI)IX
¢uryp. Ilonb3oBaThes CBOMCTBAMH TOAOOMS MPOW3BOJBHBIX (PHUTYp, YMETh BBIYMCIATH JJIHHBI H
HaXOJUTh YIJIbl Y MOA00HBIX Guryp. IIpumeHsaTs cBoiicTBa MogoOMsAB  HPAKTHYECKHX 3ajavax.
YMeTh NpUBOAWTH TNPUMEPHl MOJOOHBIX  (UIYPB OKPYXKAIOLIEM MHUPE.

[Tonb30BaThHCS TEOpEMaMHU O IIPOU3BEIEHUHN OTPEIKOB XOP/I, O IPOU3BEICHUH OTPE3KOB CEKYIINX,
0 KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCst BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUI 1 (PU3NUECKU CMBICIT, TPUMEHSTh UX
B PELICHUHU TeOMETPUUECKUX U (pr3ndeckux 3a1ad. IIpuMeHsITh CKaIsipHOE POU3BEACHUE BEKTOPOB IS
HaXO0XK/IEHUS IJINH U yTJIOB.

[Tonb30BaThCS METOAOM KOOPJIMHAT Ha TUIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUH FeOMETPUYECKUX
Y IPaKTHYECKUX 3afad.

Brnagers MOHATHSAMHM TNPaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH, AJUHBI IyTH
OKPY’KHOCTH U PaJUaHHON MepHhl yIiia, yMETh BBIYUCIATH IUIOMAAb Kpyra U ero dacteid. [IpumeHsTs
MOJTy4YE€HHbIE YMEHNUS B IPAKTUYECKUX 3a/1a4ax.

HaxonuTs ocu (M1 HEHTpbI) CAMMETPUH QUTYD, TPUMEHSTD ABMKEHHS INIOCKOCTHB MPOCTEHIINX
CIyJasix.

[IpuMeHATh mosTydeHHbIe 3HaHUS HA PAKTHKE — CTPOUTH MaTeMaTHUECKHe MOJENHUIA  3a7ad
peambHOH JKM3HM M TNPOBOIUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOJ00MS U
TPUTOHOMETPUYECKUX QYHKIHUH (TOJB3YSCH, Tlle He0OX0AUMO, KATBKYISITOPOM).



TemaTn4eckoe NJTAHUPOBAHHE II0 T€COMETPHUH IJIA 9 kaacca.

No paznena, HanmenoBanue pa3zienioB u Tem Oo01uee KomnnuectBo
TEMBI I1/11 Kypca KOJIMYECTBO YACOB | KOHTPOJIbHBIX
JUISL U3YYCHHS pabor
pazjziena, TeMbl
1 BekTopsl 8 -
MeToa koopauHAT 10 1
CooTHOIIEHHUST MEKTY CTOPOHAMH 11

U YIJIaMHU TPeyroJbHUKA.
CkansipHoe nmpou3sBeieHue

BEKTOPOB

4 JJInHA OKPYKHOCTH M IJIOIIA/b 12 1
Kpyra

5 I'maBa 5./IBH:KeHme 8 1

6 HavanbHble cBeleHUs U3 8 -
cTepeoMeTpun

7 00 akcnomax reoMeTpuu 2

8 IloBTOpEeHUeE 9

Hroro 68 4
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