MyHununaiabHoe 0101keTHOe 0011e00pa3oBaTeIbHOE YUpPeKIeHue
«Cpennss ooueodpasoBarenbHas mkoaa Ne 113 umenu Ceprest CemeHoBa»

p———

IPUHSITO r \  VIBEPXKIEHO
permenmen tsonon |/ Tiprfasom mpeiciopa

TeIaroru4eCcKoro CoBeTa MOAMMCHIO [SOF

9.08.2023r No 214
0T 25.08.2023r Ne 16 .

M.A. Bypcos
Ceptndukar: . o .;'
00FE115DFD86B09EC99B0OBO0DC2AC39758 ;

Bnapeneu;: bypcos MBaH AHapeeBny
[Lenctautenen: ¢ 28.06.2023 fo 20.09.2024

. J

PABOYAS I[TPOTPAMMA
110 TCOMETPHUH, MAaTeMaTHKA U HHPOPMATHKA
(HanMeHoBaHUE, 00pa30BaTEIBHON 00IaCTH, IPEIMETA)

Kiacc __9
cTyneHb oOyueHHss  OCHOBHOe ob1iee o0pa3oBaHue
YPOBEHb 00pa30BaHUs 0a30BbII

Ha 2023 /2024 yueOHbIii TOA

CocraBureinsb:
Tarunsues Anekceil CepreeBud,
VYuuTens MaTeMaTUKH

bapnayn
2023 r



IMosicuuTeabHAA 3aNIHCKA

Pabouas nporpamma no yueOHomy kypcy "I'eomerpus” ans oOydaromuxces 9 kiacca cocTaBieHa

Ha OCHOBC:

- denepatbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIBbHOIO CTaHIAPTa OCHOBHOTO OOIIEro
0o0pa3oBaHMsl, YTBEPXKJCHHOIO TMPHKa30oM MUHHUCTEPCTBA O00pa3oBaHUS W HAYKH

Poccuiickoit ®enepanyu ot 31.05.2021 Ne 287;

- OcHOBHOI1 00pa30BaTeNbHOM MpOrpaMMBbl OCHOBHOTO obmiero oopasosanus MbOY "COILI

Ne 113 umenu Cepres Cemenona';

- VYyeOHoro muana Ha 2023/2024 yueOnwnii ronx MBOY "COII Ne 113 umenu Cepres

Cemenona";

- Ilonoxenus o pa60qel71 nporpamMme y‘-ICGHOFO npeamera, y‘{CGHOFO KypcCa, YTBCPKACHHOT'O

npukazom MBOY "COILI Ne 113 umenu Cepres Cemenona";

- ®@enepanpHOI paboyeil mporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHMs MO yUeOHOMY KypcCy

«I"eomeTpusi».

JlanHas paGoyasi mporpaMMa Io reoMeTpuu B 9 Kiacce paccunTaHa Ha 68 4acoB B roJ, 2 yaca B

Heneno. Cpok peanuzamnuu padodeit mporpaMMel — 1 TojI.

Hcnosb3yemblil y4eOHO-MeTOAHYECKHH KOMILIEKC (Y4eOHHUK):
Matemaruka. ['eomerpust: 7-9 kiaccel: 6a30BbIid ypoBeHb: M34 yuebnuk / JI.C.
ArtanacsH, B.®. byty3os, C.b. Kagomues [ u ap.]. — 14-e u3z., nepepad. — Mocksa:
[Ipoceemenue, 2023. -416 c.: ni.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

. dbopMUpOBaHHE IEHTPATBHBIX MAaTEMaTHYEeCKHX TMOHATHH  (YHUCIO, BEIUYHHA,
reoMerpuyeckas (Qurypa, TmepeMeHHas, BEpPOSITHOCTb, (YHKIHs), 00ECTICUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHMs 00YUaIOIIIXCS;

. MOABEZICHUE O0YYAIOIINXCSl Ha JOCTYITHOM JJISl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H
MaTEeMaTHKU U OKPY)KAIOIIEro MUpPA, MOHUMaHUE MaTEMaTHKH KaK YacTH OOIeH KyIbTyphI
YeJI0BEYECTBa;

. pa3BUTHE HHTEUIEKTyaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEH  0Oydaromuxcs,
MMO3HABATEIbHOW aKTUBHOCTH, WCCIICIOBATEILCKIUX YMEHUH, KPUTHYHOCTH MBIIIICHUS,
MHTEpeca K U3YUEHUIO MAaTEMAaTHKU;

= dbopmupoBanre  (QYHKIMOHATHPHOM  MATEeMaTHYECKOWM  TPAaMOTHOCTH:  YMEHHS
pacmo3HaBaTh MPOSIBICHUS MAaTEeMAaTUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKW3HCHHBIX CHUTYaIlMsX W TPUH HU3YUYEHUH JPYyTUX YYEOHBIX TIPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, POpMyIHUpPOBATH UX HA S3bIKE MATEMATUKH H
CO3/71aBaTh MAaTEMAaTHYECKUE MOJIEIH, IPUMEHSITh OCBOCHHBI MAaTeMaTUYECKHH armapar s
pelieHus MPakTUKO- OPUEHTUPOBAHHBIX 3a7a4, HHTEPIIPETUPOBATH U OLIEHUBATH MOJyYCHHbIE
pe3yJIbTaThI.

COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUSA"

Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIAECCTBO.
®opMyisl IpuBeeHus. Pemenue tpeyroabHUKOB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB.
Pemenne mnpakTudyeckux 3azad C MCIOJNb30BAHHMEM TEOPEMBI KOCHHYCOB M TEOPEMBI
cunycoB. [IpeoOpazoBanue monobus. [lomoOue coOTBETCTBEHHBIX 3JEMEHTOB. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEIACHUM OTPE3KOB CEKYILUX, TEOpEMaA O
KBajipaTe KacareiabHOW. Bekrop, nnmHa (MOIyJib) BEKTOpA, COHAIPABIIEHHBIE BEKTOPBI,
IIPOTUBOIOJIOKHO HAlpaBICHHbIE BEKTOPBI,  KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OINEpaly HaJ BEKTOpaMu. PazjokeHue BEKTOpa MO JABYM HEKOJUIMHEApHBIM
BekTopaM. Koopaunatsl Bektopa. CKalsipHOE NPOM3BEIACHHE BEKTOPOB, NMPUMEHEHHE JUIS



HaxXOJICHUs JAJIUH U YIIIOB. JleKapTOBbI KOOPAMHATHI HAa IUIOCKOCTH. Y PaBHEHUSI MPSMOU U
OKPY’KHOCTH B KOOPJAMHATAX, MEPECCYCHUE OKPYKHOCTEN M MpsAMBIX. MeToa KOOpAuHaT U
ero mnpumeHeHue. lIpaBuiabHble MHOTOYroJbHUKH. JlMHA OKpYy>KHOCTH. ['pagycHas u
paavaHHasi Mepa yrya, BBIYMCIEHUE JUIMH yT OKpyx)HOocTed. [Inomanps kpyra, cexropa,
cerMeHTa. JIBM)KEHHMS IUIOCKOCTM W BHYTPEHHHE cUMMeTpuu Guryp (dIeMeHTapHBIC
npeacrasienusi). [lapamiensuerit neperoc. [ToBopor.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI

OcBoenue yueOHOTo Kypca «l'eoMmeTpus» JOMKHO o0ecreunBaTh AOCTH)KCHHE Ha YPOBHE
OCHOBHOTO 00miero oOpa30BaHUS CIEAYIONIUX JIMYHOCTHBIX, METANpPEIMETHBIX W
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTro npeamera «I'eomeTpus»
XapaKTepU3yIOTCS:

IIarproTHYecKoe BOCIMTAHUE:

MPOSBIEHUEM MHTEpeca K MPOILJIOMY U HACTOSIIEMY pPOCCUICKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCUHUCKUX MaTeMaTHKOB U POCCHUHCKOM
MaTEeMaTHUYeCKOM IIKOJIbI, K HCIOJb30BAHUIO 3THUX JOCTWKEHHM B JAPYruX HaykKax H
MPUKIATHBIX cepax.

I'pa:xnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEW TIpakJaHHMHA M pealu3alld ero Ipas,
NPEJCTAaBICHUEM O MaTEMAaTHYECKUX OCHOBAaX ()YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIIEAYP TPaKIAHCKOTO 001IecTBa (BRIOOPHI, OMPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXICHHMIO JTHYECKMX MpOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTM)KEHUH HayKH, OCO3HAHMEM Ba)XHOCTU MOPAIbHO-3THUYECKUX
IIPUHLIAIIOB B AESITEILHOCTU YUYEHOTO.

TpynoBoe BocniuTanue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHUE B PEIICHUU IPAaKTUYECKUX 3aJad MaTeMaTHYECKOH
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTH4YECKOro 0Opa3oBaHUsl Ha MPOTSHKEHUU
BCEH KU3HU Ui YCHEIIHONW NMpo(ecCHOHANBHON JesTeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHI; 0CO3HAaHHBIM BBIOOPOM U MOCTPOECHUEM MHIUBUYaJIbHONW TPAEKTOPUH 00pa30BaHuUs
Y J)KU3HEHHBIX [UIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYeCKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY M JCTETUYECKOMY BOCHPHUATHIO MAaTeMaTHYECKHX
O0BEKTOB, 3aJay, pELICHUH, pPACCYKACHUH; YMEHUIO BHJETh MaTeMaTHYeCKHe
3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

OpHEHTAllMeld B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX IpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YEJIOBEKa, MPHUPOAbI U OOIIECTBA, NMOHUMaHHEM
MaTeMaTHYECKOM HAayKH KakK cQepbl UeIOBEUECKOW AEATEeNIbHOCTH, 3TANoB €€ pa3BUTHS U
3HAYUMOCTU JJIS pa3BUTUS I[MBWIM3ALMM;, OBJIAJIEHUEM  S3bIKOM MAaTeMaTUKU U
MaTEMaTUYECKON KyJIbTYpOH KaK CpEICTBOM IO3HAHMS MHUPA; OBIAJACHHUEM IMPOCTEHIINMU
HaBbIKaMU MCCIIE0BATEIbCKON JI€ATEIbHOCTH.

®duszuyeckoe  BOCHUTaHHE, (OPMHPOBaAHMEe  KYJbTYPbl  3A0pPOBbS H
SMOLMOHAJIBHOIO 0JIaroNoJy4usi: TOTOBHOCTBbIO TPUMEHSAThH MaTeMaTHYECKHE
3HaHUs B MHTEpEcax CBOETO 3/I0POBbs, BEICHUS 3/I0POBOr0 0Opasza *HU3HH (3710pOBOE
NUTaHue, cOAJIAHCHPOBAHHBIA PEXUM 3aHATHA W OTIBIXA, PETyJsipHas (u3ndeckas
aKTUBHOCTD); CPOPMHUPOBAHHOCTHIO HaBbIKa peQuIeKCHH, TMPU3HAHUEM CBOETrO MpaBa

Ha OIMOKY M TaKOTO K€ MpaBa IPyroro 4eloBeKa.

JKO0JIOTHYECKOe BOCIIMTAHUE: OpUEHTAIMe Ha MPUMEHEHHEe MAaTeMaTHYeCKUX 3HAHUN
IUIL pelIeHus 3a7ad B O0JAacTH COXPAHHOCTU OKPY’KAIOMIEH Cpeabl, IIAHUPOBAHHS



MOCTYIIKOB M OLIEHKM MX BO3MOXHBIX TIOCJIEICTBUM JUISl OKPYKAIOLIEH Cpelbl;
OCO3HAHHUEM TJIOOAIBHOTO XapaKkTepa IKOJIOTHIYECKUX MPOOJIeM U IMyTel WX PelIeHUsI.
JINYHOCTHBIE Ppe3yJbTaThbl, O0ecleYHBAKOIINE AJANTANMIO 00y4aromierocsi K
U3MEHSIOIUMCS YCJIOBUSM CONUAJIBHOM U PUPOIHOI Ccpeabl:

—  TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MTOBBILICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO IEATEeIbHOCTb, B TOM YHCJIE YMEHHUE
YUYUTBCS y APYTUX JIIOJIeH, MPUOOpeTaTh B COBMECTHOM AESITENIbHOCTH HOBBIE 3HAHMS,
HaBBIKUA U KOMIIETCHIIUHU U3 OMbITA IPYTHX;

—  HEoOXOAMMOCTHIO B (DOPMHPOBAHHH HOBBIX 3HAHUH, B TOM YHCIE (POPMYITUPOBATH
WJIEH, TIOHITHS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX,
0CO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHWA W KOMIIETEHTHOCTEH, IJIAaHHPOBATH CBOE
pa3BUTHE;

—  CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTHPOBATh IPUHUMAEMBIE PEIICHUS 1
necTBusl, OPMYITUPOBATEH U OIEHUBATH PUCKH U MTOCIEACTBUS, (JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

MeTtanpeameTHble pe3yiabTaTbl OCBOEHUS IMporpamMmsbl yueOHoro kypca «I'eomerpus»
XapaKTEepU3yIOTCsl OBJIAJCHUEM YHUBEPCAJIBHBIMU MO3HABATEIbHBIMHM JCHCTBUIMM,
YHUBEpPCAJIbHBIMM ~ KOMMYHUKATHMBHBIMH  JICHCTBUSIMHU U  YHUBEPCAIbHBIMHU
PeryJsiTHBHBIMHU JICHCTBUSIMHU.

1) VYHuBepcaibHbIE TMO3HABaTeJbHbIE JIEHCTBHS oOOecreunBaloT (OPMHUPOBAHHE
0a30BbIX KOTHUTHBHBIX HPOIECCOB, OOy4aromuxcs (OCBOGHHE METONOB IO3HAHUS
OKPY’KaloIllEr0 MUpa; NMPUMEHEHUE JIOTMYECKUX, MCCIEN0BATEIbCKUX OIlepaluid, YMEHUU
pabotath ¢ nnpopmanueii). basoBblie Tornyeckue aeicTBU:

— BBIBJLITH M XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKA MaTEMaTHYECKUX
00BEKTOB, MOHATUN, OTHOIIEHUI MEXIy MOHATUAMH; (OPMYIHPOBATEH ONPEICIICHHS
MOHSITUI; YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKAIMK, OCHOBAHUS IS
0000IIIeHHS U CPAaBHEHUS, KPUTEPHH ITPOBOJANMOTO aHAIIN3A;

—  BOCIIPUHUMATh, dbopmynupoBath M IpeoOpazoBbIBaTh  CY>KICHHUS:
YTBEPJUTENIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

—  BBIBJIITh MAaT€MATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOPEUYUS B
¢dakTax, MOaHHBIX, HAONIOJCHUAX W YTBEPKACHUAX; NpeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

— JenaTb BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHJIYKTUBHBIX YMO3AKIOUYEHUH, YMO3aKIOUEHUN 110 aHAJIOTUH;

— pa3Ouparb J10Ka3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUH (IpsAMblE U OT
MIPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITEJIBHO HECJI0KHbIE J0Ka3aTeIbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTpaMBaTh apPTyMEHTAIUIO, NPUBOIAUTH MPHUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

—  BbIOWparh croco® pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOIXOIAIIMNA € Y4ETOM CAMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebcKkue 1eCTBUA:

—  HCHOJb30BaThb BONPOCHI KakK HCCIEAOBATEIbCKUNA HMHCTPYMEHT I103HAHUS;
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIFHO YCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpPMHUPOBATh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUI0, MHEHHE;

— IPOBOAMUTH IO  CaMOCTOATEIBHO  COCTaBJIECHHOMY IUIAHY  HECJIOXKHBIN
OKCIICPUMEHT, HEOOJIBIIIOE HWCCIEAOBAaHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEU
MaTEeMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

—  caMoCTOsTeNhbHO  (opMynmHpoBaTh OOOOIIEHUS W  BBIBOABI IO  pe3yJbTaTaM



MPOBEAEHHOTO HAONIOJCHNS, WCCIICOBAaHMs, OICHUBATh JOCTOBEPHOCTh IOJTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 00OOIICHMIA;

—  MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh MPEIIOI0KEHUS
0 €ro pPa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

—  BBIBJIATH  HEJOCTATOYHOCTH M HM30BITOYHOCTh  HMHGOpMAIMM,  JAHHBIX,
HEOOXOIUMBIX JUIs PELeHUs 3a/jau;

—  BBIOMpaTh, aHANM3UPOBATh, CHCTEMATH3MPOBATh W  HHTEPIPETUPOBATH
MH(POPMALIMIO PA3TUYHBIX BUA0OB U (OPM NpPECTaBICHHUS;

—  BbIOWpaTh GopMy HpeAcTaBiICHUs MHPOPMALUN U WILIIOCTPUPOBATH pElIacMble
3aJjauu CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 ux KOMOWHAIMSMU;

—  OIICHMBATh HAAGKHOCTH MHGOPMAIMM TIO KPHUTEPUSM, TPEATIOKECHHBIM
yuuTeneM Ui chopMyIupOBaHHBIM CaAMOCTOSITENIBHO.

2)  YHuBepcalbHBIC KOMMYHUKATHUBHbIE JIEUCTBUS o0ecreunBarT
c(hOPMHUPOBAHHOCTh COIMAJIBHBIX HABBIKOB 00YYarOITUXCSI.
OO0menne:

—  BOCHpPUHUMATh U (HOPMYJIHPOBATH CYKJICHUS B COOTBETCTBHU C YCJIOBHSIMH W
LEISIMHA OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 XOJy PEIICHUS 3aJ1a4d, KOMMEHTHPOBATH
MOJTyYEHHBIH PE3yIIbTaT;

— B Xxoae oOOCyXIeHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
mpoOJieMbl, pelaeMol 3a/ayd, BbICKa3bIBaTh WICH, HAIICJICHHBIE HA TOUCK PEIICHUS;
CONOCTABJIATh CBOM CYXACHHS C CYXICHHSIMH JPYTHX YYaCTHHUKOB JUAJIOTA,
OoOHapyXHBaTh Pa3IUYUE U CXOJCTBO MO3MIIMI, B KOPPEKTHOH Qopme (HopMynupoBaTh
pasHOTJIacHsl, CBOH BO3PAKECHHUS;

—  TPEACTaBIATH PE3YJNbTAThl PEIICHHS 3aJayd, IKCIEPUMEHTa, HCCIEIOBaHUSA,
MIPOEKTa; CaMOCTOSTEILHO BBIOMpATh (QopMaT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUU.

CotpyannuecrBo:

— TIOHMMaTh M HCIOJB30BaTh MPEUMYINECTBA KOMAHIHONM M WHAMBHUIYAIbHOMN
paboTHI TIPH PEIICHNN YUYCOHBIX MATEMATHICCKHX 33]1aY;

—  TPUHUMATh [EeTTb COBMECTHOM NESATENbHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pacmlpeneNsaTh BHABI PaboT, ITOTOBAapHBATHCS, OOCYXKAATh TPOIECC M Pe3yiIbTar
paboThl; 06001IaTE MHEHHSI HECKOJIBKUX JIFOJIEH;

—  y4YacTBOBaTh B TPYMINOBBIX (opMax paboThl (0OCYyXIeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI H JIp.);

—  BBINOJHATH CBOIO 4YacTh PabOTHl U KOOPAUHHPOBATH CBOM JCUCTBUS C IPYTHMH
YJIeHAaMU KOMAaH/IbI;

— OLIGHWBaTh KaueCTBO CBOETO BKIaga B OOMUN TPOAYKT TIO KPUTEPHSIM,
chOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHuBepcaJbHBIC PperyJassiTUBHbIE JCHCTBUS oOecneynBaioT (OPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U )KH3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranmuzanms:

CaMOCTOSITEITFHO COCTaBJIATh IUIAH, AJNTOPHTM pENICHHs 3afadd (MM €ro 4YacTh),
BBIOMpATH CIIOCO0

pElIeHUs C YIETOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOW MHGPOpMAIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJIA TMpollecca M pe3ysibTarta pelleHus
MaTeMaTHYeCKOM 3aJ1auu;

—  TpeaBUACTh TPYAHOCTH, KOTOpPBbIE MOTYT BO3HHMKHYTH NpPU PEIICHHH 3aJauH,
BHOCHUTH KOPPEKTHBHI B JICITEILHOCT HA OCHOBE HOBBIX OOCTOSTEIIBCTB, HAMICHHBIX



OIUOOK, BBISIBJICHHBIX TPYTHOCTEH;
—  OIICHWBATh COOTBETCTBHE pe3yJIbTaTa JMEATEIHLHOCTH MOCTABICHHON IIETH M yCIOBHSIM,
OOBSICHATh MPUYHUHBI JOCTIKEHUS WIM HEJAOCTHIKCHHUS e, HaXOAWTh OIIUOKY, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.
INPEIMETHBIE PE3YJIBTATHBI
OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3zoBaHUS JOHKHO
o0ecneunBaTh JOCTHKEHHE CIEAYIOUINX MPEeIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

3HaTh TPUTOHOMETpUYECKHE (GYHKIUH OCTPHIX YIJIOB, HAXOAWTh C WX TOMOIIBIO

pasNu4Hble  DJIEMEHTHl  MPSIMOYTOJbHOTO  TPEYroibHHKAa  («pelIeHHe MpPSIMOYTOJIbHBIX
TPEYTOJLHUKOBY»). HaxoauTs (C MOMOMIBIO KAJBKYJIATOpA) UIMHBI W YTIIBI JJISl HETAOJMYHBIX
3HAYEHHUM.

ITonp3oBaTbest popMynaMu NPUBENEHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSI HAXOXKIEHHSI COOTHOIIEHUI MEXly TPUTOHOMETPUYECKUMH BEJIMUNHAMH.

Hcnonb30BaTh TEOpEMBbl CUHYCOB M KOCHHYCOB JUIsl HAXOXKJIEHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYToJIbHUKA («pEIIEHUEe TPEYrOoJIbHUKOBY), MPUMEHATh UX IPH PELICHUH T'€OMETPUUYECKUX
3az1ay.

Brnaners nonatusimMu npeoOpa3oBaHus Mo100us, COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX
¢uryp. [Tomp3oBatbest cBOMCTBaMU 1OI00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIATH JUTHHBI U
HAXOJUTh YTJIbI y NMOAOOHBIX Guryp. IIpuMeHsATs CBOWCTBA 1MOA00MS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpuBOAUTH NPUMEPHI OJOOHBIX (PUTYP B OKpPY’KaIOIIEM MHpE.

[Tonb3oBaTbcd TEeOpeMaMu O MPOW3BEACHUM OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpAMH, IMOHMMAaTh WX TE€OMETPHUUECKUH M (U3UYECKUH CMBICT,
NPUMEHATh MX B PELICHWH T'e€OMETPUUECKUX M (u3ndeckux 3agad. [IpuMeHsTH CKansgpHoe
IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHMS IJIUH U YTIJIOB.

[Tonb30oBaTbcs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PEIICHHUH
F€OMETPUYECKHUX U IIPAKTUYECKUX 3a/1a4.

Bragers MOHATHAMM NPaBUJIBHOIO MHOTOYTOJIBHMKA, [UIMHBI OKPY>KHOCTH, [UIMHBI JTyTU
OKPY’KHOCTH WM pPaJAWMaHHOM MeEphl yIJIa, YMETh BBIYUCIIATH IUIONIA[b Kpyra M €ro 4acTei.
[IpyMeHATH MOJIy4EeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTPbI) CUMMETpUU (DUTYp, MPUMEHATh JIBUXKEHUS IJIOCKOCTU B
MIPOCTEUIINX CIIyYasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHMS HA IIPAKTUKE — CTPOUTH MATEMAaTUYECKUE MOJICIH IS
3a71a4 peajbHOM KHU3HHU M MIPOBOANTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHUEM MOI00MUS
Y TPUTOHOMETPHUYECKUX (DYHKIMHU (TI0JIB3YSCh, I/Ie HEOOXOIUMO, KAJIbKYJISTOPOM).



TemaTnyeckoe MOypo4YHOe MIAHUPOBAHUE

Ne HaumeHnoBanue pa3aenos, TeM Monyns Konunuectso Hcnons3yemsie S0P
/1 BOCITUTATEILHOM 4acoB (IOP)
MIPOTPaMMBbI
«IIkonbHBIN YpOK
Pa3gen 1. Tpuronomerpus. 16
TeopeMbl KOCHHYCOB M CHHYCOB.
PenieHne TpeyrojibHNKOB
1.1 Onpenenenne OenepanbHBIA TPOSKT 1 Bubmmoreka LIOK
TPUTOHOMETPUIECKUX (PYHKITHI «PazroBops! 0 https://m.edsoo.ru/8
yrioB ot 0° 1o 180° BakHOM» :Hamra al424bc
1.2 DOopMyJIBI IPUBEICHUS cTpana - Poceus 1
1.3 1 bubmnoreka I[TOK
TeopeMa KOCHHYCOB https://m.edsoo.ru/8
al4336¢
1.4 Teopema KOCHHYCOB 1
1.5 1 Bubmmoreka [JOK
TeopeMa KOCHHYCOB https://m.edsoo.ru/8
al42dSe
1.6 ®DenepanbHbIA IPOEKT 1 Bubmmoreka [IOK
Teopema cuHycoOB «PasroBopsl 0 https://m.edsoo.ru/8
BakHOM» :Poccus — al42e8a
1.7 Teopema cHHYCOB MMPOBOH JIHAEP 1
18 TeopeMa cHHYCOB aTOMHOM o0nacTu 1
1.9 Haxoxnenue JyMH CTOPOH U 1 Bubmiorexa I{OK
BEJIMYMH YTIJIOB TPEYTOJIbHUKOB Dt oisvonn.
al430b0
1.10 1 bubnuoreka [TOK
Pemenne TpeyronsHUKOB https://m.edsoo.ru/8
al42ac0
1.11 ®DenepanbHbIA TPOEKT 1 Bubmoreka LIOK
Pemenne TpeyronsHUKOB «PazroBops! 0 https://m.edsoo.ru/8
BayXxHOM» :JleHb al42acQ
1.12 HapOJIHOTO €TMHCTBA 1 bubmmoreka [IOK
Pemenne TpeyronsHUKOB https://m.edsoo.ru/8
al42ac0
1.13 1 Bubmmoreka [JOK
Pemenne TpeyronsHUKOB https://m.edsoo.ru/8
al42ac0
114 [TpakTHyeckoe NpUMEHEHUE TEOPEM ! bubmmorexa LIOK
CHHYCOB 1 KOCHHYCOB https://m.edsoo.ru/8
al42c3c
1.15 IIpakTuyeckoe NpUMEHEHUE TEOPEM 1
CHHYCOB U KOCHHYCOB
116 KonTpompsHas pabora mo Teme ! buGmorexa [IOK
"Perienne TpeyroibHUKOB" Dt s,
al4392a
Paznea 2. [Ipeodpa3oBanue 10
noxodusi. Merpuueckue
COOTHOLIEHHS B OKPY’KHOCTH
2.1 R — ®DenepanbHbIA TPOEKT 1 BI/I6J‘I.I/IOT€Ka [HOK
Hox06Hus «PazroBopsl 0 https://m.edsoo.ru/8
BOXHOMY : MBI al43ab0
2.2 pa3Hble, Mbl BMECTE 1 bubaunorexa [JOK
CoOTBETCTBEHHBIE 3JIEMEHTHI
noA00OHBIX (GUryp bttps:im.edsoo.ru’8
al43de4
23 CoOTBETCTBEHHBIE ITIEMEHTHI 1

oJOOHBIX QUTYp
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Teopema 0 IPOU3BEICHUH OTPE3KOB

bubaunorexa [JOK
XOpJI, TEOpeMa O TIPOU3BEICHUN httos://m.edsoo.ru/8
OTPE3KOB CEKYIIHX, TEOPEMA O _p—al 44066
KBajIpaTe KacaTelnbHON -

2.5 Teopema 0 mpou3Be/IEHUN OTPE3IKOB 1 Bubmorexa LIOK
XOpJ, TeOpeMa O IPOU3BEICHUU httos:/m. edsoo.rw/8
OTPE3KOB CEKYILMX, TEOPEMa O _p—al 441ad
KBaJIpaTe KacaTelbHOU -

2.6 Teopema o pon3BeneHIH OTPe3KOB | DenepanbHbI TPOSKT 1 Bubmiorexa [[OK
XOpJ, TEOpEMa O IPOU3BEICHUN «PazroBopsl 0 httns://m.edsoo rw/8
OTPE3KOB CEKYLIHX, TEOPEMA O BaXXHOM» :JleHb _p—al 4 4'2 da. -
KBajipaTe KacaTelnbHOH Marepu -

2.7 1 bubnuoreka [TOK
[IpumeneHne TeopeM B pelieHUH httos://m.edsoo.rw/8
reOMETPUUECKHX 33724 _p—al 43106

2.8 1 bubnuoreka [JOK
IIpuMeHeHHe TEOpEM B pEIICHUH https://m.edsoo.ru/8
TeOMETPUYECKHX 3a7a4 _p—a 1443fc

2.9 1 bubmumoreka [IOK
[IprmeneHne TeopeM B pelieHUH https:/m.edsoo.rw/8
TeOMETPHUECKHX 3a]a4 _p—al 44578

2.10 KontponsHas pabora mo reme 1 Bubmorexa [[OK
"[IpeobpazoBanue momxoOus. httos://m.edsoo ru/8
Merpuueckrue COOTHOLIEHUS B _p—al 4 4.7a8 - -
OKpYKHOCTH" -

Pasnen 3. Bektopsl 12

3.1 Onpenenenre BEKTOPOB. ®denepanbHbIA IPOEKT 1 Bubmoreka LIOK
OM3HUECKUI U TEOMETPUICCKUN «PazroBops! 0 https://m.edsoo.ru/8
CMBICII BEKTOPOB BaxxHOM» : CUMBOJIBI al44960

32 Poccun 1 Bubnuoreka [JOK
CoxeHHe U BBIYUTaHUE BEKTOPOB, httos://m.edsoo.rw/8
YMHO)KEHHE BEKTOPA Ha YHCIIO al44a8c

3.3 1 bubmnoreka I[TOK
CroxeHne 1 BBIYUTaHUE BEKTOPOB, https://m.edsoo. rw/8
YMHOKEHHE BEKTOpA Ha YHCIIO _p—al 44452

34 CrnoxeHue ¥ BEBIUUTaHUE BEKTOPOB, 1
YMHOYKEHHE BEKTOPA Ha YHCIIO

35 PaznoxeHune BeKTOpa M0 ABYyM 1
HEKOJUTMHEApHBIM BEKTOPaM

3.6 ODenepanbHBIA TPOSKT 1 Bubmmoreka LIOK
Koopaunats! BekTopa «PazroBopsl 0 https://m.edsoo.ru/8

BaxxHOMY : JKHUTb — al44tbe

3.7 CkanspHoe pou3BeICHUE 3HAYHT JACHCTBOBATh 1 bubnuoreka [JOK
BEKTOPOB, €ro IPUMEHEHHUE IS https://m.edsoo.ru/8
HaXO0XICHHUS JUIMH U YTJIOB al4539c¢

3.8 CkansipHOE TIPON3BEICHUE 1 Bubmmoreka LIOK
BEKTOPOB, €r0 MIPUMEHEHHE TS https://m.edsoo.ru/8
HAaXO0X/ICHUs JUIMH U YIJIOB al4550e

3.9 1 bubnuoreka [TOK
Pemenue 3aau ¢ moMoIIBIO https://m.edsoo.rw/8
BEKTOPOB _p—al 44c3a

3.10 1 bubnuoreka [JOK
Pemenne 3ana4 ¢ noMoniso https://m.edsoo.ru/8
BEKTOPOB _p—al 4584

3.11 IIpumeneHMEe BEKTOPOB ISt 1
peueHus 3a1a4d GU3NKU

3.12 1 bubnuoreka [JOK
KonrtposbHas paboTa mo teme https://m.edsoo.ru/8
"Bexropur” aldsh08

Pasnen 4. JlekapToBbl KOOPAUHATHI 9

HA IVIOCKOCTH




4.1

JlexapTOBBI KOOPAMHATHI TOYEK Ha
TIOCKOCTH

denepalbHBINA MPOEKT
«Pa3roBopsl 0

4.2 BaxkHOMY : ['epou Bbubmuoreka [JOK
YpaBHeHHE MPSIMOit MUPHOM KU3HI https://m.edsoo.ru/8
al45c48
4.3 VYpaBHeHHE MPAMOiL
4.4 Bubmmoreka [IOK
YpaBHEHHE OKPY>KHOCTU https://m.edsoo.ru/8
al4635a
45 Koopaunate! ToUek nepecedeHus bubimorexa LIOK
OKPYKHEOCTH 7 IpAMOf https://m.edsoo.ru/8
al46620
4.6 Meron KoopaMHAT MPU PELICHUN ®denepalbHbII NPOEKT
TeOMETPUYCCKHX 3aj1ad, «Pa3sroBopsl 0
MPaKTHYECKUX 33/1a4 BaXHOM» : 3aueM
4.7 MeTtoa KOOpAKHAT MPU PELICHUU MeuTats? (IpynrnoBoe
TEOMETPHYCCKUX 3a]1ad, 00CyXIeHue)
MPaKTHYECKUX 33/1a4
4.8 Meron KoOpAMHAT MPU PELICHUN
TreOMETPUYECKHX 3aj1ad,
MPaKTHYECKUX 33/1a4
4.9 KonTpombsHas pabora mo Teme Bubnuoreka [JOK
" JlekapTOBbI KOOP/IMHATHI HA https://m.edsoo.ru/8
I0CKOCTH" al46e0e
Pazpnen 5. IIpaBuiabHbIE
MHOI'0YT0JIbHUKH. Jiuna
OKPY’KHOCTH M IUIOIIAAb Kpyra.
Brruuciienue miomaaen
5.1 TIpaBIITBHBIC MHOTOYTOHHHKH TatbsiauH Jlenn bubnuoreka [TOK
BBIUUCIICHHE UX DJIEMEHTOB ’ bt b3 ot
al46fda
5.2 bubnuoreka [JOK
Ywucno . JInnHA OKPYKHOCTH https://m.edsoo.ru/8
al472c8
53 bubmmoreka [IOK
Yucno m. J{niuHa okpyKHOCTH https://m.edsoo.ru/8
al4714c
54 JnvHa 1yru OKPYKHOCTH
5.5 bubmuoreka [TOK
Paanannas mepa yria https://m.edsoo.ru/8
al4714c
5.6 bubnuoreka [JOK
ITnomans kpyra, cekTopa, CerMeHTa https://m.edsoo.ru/8
al47426
5.7 bubmumoreka [IOK
[Tnomane kpyra, cekTopa, CerMeHTa https://m.edsoo.ru/8
al47750
5.8 bubmuoreka ITOK
[Tnomans kpyra, cekTopa, CerMeHTa https://m.edsoo.ru/8
al47750
Pa3znen 6. [IBukeHUs MJIOCKOCTH
6.1 JleHp pycckoi HayKu Bubmmoreka [IOK
[TousTre 0 ABMXKEHUU IUIOCKOCTH https://m.edsoo.ru/8
al47c82
6.2 bubmmoreka [IOK
[MapaynenbHbIi IEpeHOC, TOBOPOT https://m.edsoo.ru/8
al47f16
6.3 bubmuoreka ITOK
[MapanmenbHbI IEpEHOC, TOBOPOT https://m.edsoo.ru/8
al47f16
6.4 [MapasienbHbIi NEPEHOC, TOBOPOT




6.5 IMapaniensbHblii HEPEHOC, TOBOPOT 1
6.6 IIpumeHeHe NBUXKEHUI TPU ! buGmorexa [OK
petmeHuH 3aza https://m.edsoo.ru/8
al480e2
Paspnen 7. IHoBTOpeHue, 7
0000IIEHHE, cucTeMAaTH3ANUS
3HAHMH
7.1 KonTtpompsHas pabora mo temam IIpazanuk BecHbl u 1
"[IpaBUIBHBIC MHOTOYTOJIEHUKH. Tpyaa
OKpyXHOCTb. JIBUXKECHUS
IJI0CKOCTH"
7.2 IToBTOpEHwMeE, 06061HCHI:IC, 1 Bubmorexa [[OK
CHCTEeMAaTH3alus 3HAaHUI.
https://m.edsoo.ru/8
M3mepenne reoMeTpuIecKux
al48524
Benu4rH. TpeyroNbHUKH
7.3 IToBTOpeHue, 0600IICHHE 1
CI/ICTeIVE)aTI/I?,a’HI/IH 31ilaIHm71. ’ bubimorexa LOK
Tapannenbibie https://m.edsoo.ru/8
al48650
MIEPICHIUKYIISIPHBIC TTPSIMBIC
7.4 IToBTOpenue, 0bo0IIEHNE, Jenb [Tobeapl 1
CHUCTeMaTH3aI¥s 3HAHHH.
OKpPYXHOCTPB U KPYT.
I'eoMeTpruecKUE MOCTPOCHHS.
YTIIbl B OKPY>KHOCTH
7.5 IToBTOpenue, oboOIIeHNE, 1
CHCTEMaTH3alMsl 3HAHUM.
BrucanHbIe U ONKMCaHHBIC
OKPYXKHOCTH MHOTOYTOJIHHUKOB
7.6 1 Bubnuoreka [JOK
Wrorosas xoHTposbHAs paboTta https://m.edsoo.ru/8
al148920
7.7 IToBTOpenwue, 06o0IIECHHE, 1
CHUCTEMAaTHU3aIus 3HAaHUH
Htoro 68




JIMCT KOPpPEKTHPOBKH
KoppexkTHpoBKa TEeMaTHY€CKOI0 IJIAHUPOBAHUSA
o

(npenmer)

Yyutens, Ki1acc

(®.1.0.)
Hata Hata Copep:xaHne KOppEeKTHPOBKHU ObocHoBaHuE INonmuce Ionmuce
KOPPEKTUPY | KOPPEKTHPY | (TeMbI ypOKOM OOBEINHEHBI) KOPPEKTUPOBKUA | YUWTENs | 3aMECTHUTENs
€MOro €MOro (pexBHU3UTHI pyKoOBOAMTE
ypOKa 1o ypOKa 1o JIOKyMEHTa: J1aTa s o YBP
IUIaHy dbaxty u Ne mpukasza win

MOsSICHEHNE
YUUTEIs)
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