MynuiunansHoe odpazoBanne HoBokybaHCcKHi paiioH, cTaHula becckopOHas
MYHHIHATIAIBHOE 00111e00pa3oBaTe/ibHOE OIOPKETHOE YUPEeKIeHUE CpeIHss
oO1ieoOpaszosarenpHas mkona Ne 11 um. KO.A. [MarapuHa cranuubl becckopOHON

MYHUIATNIAJIBHOTO 00pa3oBaHus HoBokyOaHCKUM pailoH

YTBEPXJIEHO

peIIeHUEM MeJaroriyeckoro COBeTa

ot 31 aBrycrta 2023 roza npotokon Ne |
[Ipencenarens E.B.3axapuyeHko

PABOYAA TIIPOI' PAMMA

31€KTUBHOIO Kypca: «lIpakTUKyM 1o reoMeTpumn»
YpoBeHn o0pazoBaHus (Kjacc): 0CHOBHOe o0liee oOpa3zoBaHue (8 -9 kiacc)
KonuyecTBo 4acoB: 68

Yuurens: Bacunenko Enena MiBanoBHa; Munaea Onbra UBaHoBHa; boHaapesa flHa
CepreeBHa.

[lporpamma pa3paborana B cooTBeTcTBUM ¢ DenepaibHOW 00pa3oBare/lbHOM
MporpaMMoi OCHOBHOT'O 00IIero oOpa3oBaHMs ¢ Y4€TOM OCHOBHOW 0Opa3oBaTellbHOH
nporpaMmbl ocHOBHOro obduiero odopazoanuss MOBYCOII Nell um. FO.A. 'arapuna
cT. becckopOHOM, HA OCHOBE MNMPUMEPHOM paboyer nporpamMmbl JIEKTUBHOIO Kypca
«ITpakTukym o reometpun, 8 knacc» Kpacuonap, 2021.



1.Ilnanupyembie pe3yJbTaThl 0OCBOeHUsI Kypca: «[IpakTukym no reomerpum»

W3ydeHne reoMeTpun MO JAHHOW MPOrpaMMe CrocoOCTBYeT (OPMUPOBAHUIO Y
00y4arouIXcsl TMYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX PE3yJIbTaTOB O0YUYCHHS,
COOTBETCTBYIOIIUX TPeOOBaHUAM (eepalbHOr0 TOCYAapCTBEHHOI'0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOI'O 00I11ero o0pa3oBaHus U NPUMEPHON IPOrpaMMe BOCTIUTAHUS.

JIMYHOCTHEBIEC PE3YAbTATHI.

MMAaTPUOTUYECKOE BOCHUTAHUE — TMPOSIBICHUE MHTEpPECAa K HUCTOPUU U
COBPEMEHHOMY COCTOSIHUKO POCCHUMCKOM MAaTeMaTUYECKOM HAyKW; LEHHOCTHOE
OTHOLIECHUE K JIOCTUKEHUSAM POCCUMCKUX YYEHBIX-MATEMATUKOB,;

ICTCTUYICCKOC BOCIIUTAHUC — BOCIIPHUATUC ICTCTUUCCKUX KAYCCTB I'COMCTPUU, e€
rapMOHHYHOI'O IMMOCTPOCHUA, CTPOTOCTHU, TOUYHOCTH, JTAKOHUYHOCTH,

IIEHHOCTH HAy4YHOT'O TO3HaHWUs — (POPMUPOBAHME U PA3BUTHE MO3HABATEIIHHBIX
MOTHBOB, HAIlPaBJIEHHBIX HA TMOJYYEHHUE HOBBIX 3HAHUU MO TEOMETPUH HEOOXOIMMBIX
JU1s1 0OBSICHEHUS HAOJIFOJaEMBIX MPOIECCOB U SIBJICHUM;

9KOJIOTUYECKOE BOCIIUTAHHE — OPUEHTAIIMA Ha NMPUMECHEHUE NeOMETPUYECKUX 3HAHMM
JUISL  pelieHuss 3ajad B 00JIaCTHM  OKPY’KalIIeH Ccpebl, TMOBBIINICHUE YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI ;

OTBCTCTBCHHOC OTHOIICHUC K YYCHHUIO, T'OTOBHOCTDH 141 CITOCOOHOCTH
O6yT{aIOHII/IXC}I K CaMOpa3BHUTUIO U caMoo6pa30BaH1/1}0 Ha OCHOBC MOTHBAIIHHN K
O6yT{€HI/IIO H IIO3HAHHUIO,

YMEHHE KOHTPOJWPOBATH MPOIECC U PE3yIbTaT Y4eOHOW U MaTeMaTH4YeCKOU
NEATENbHOCTH; KPUTUYHOCTD MBIIUICHUS, UHULIMATUBA, HAXOAYMBOCTh, aKTUBHOCTb IPHU
pEILICHUN MAaTEMAaTUYECKUX 3a1a4.

MeranpeaMeTHbI€ PE3yIbTAThI:

YMEHHE CaMOCTOSITCIIBHO OIPEASHiaTh IIeId CBOEro OOy4YCHHUS, CTaBUTh U
dbopmynupoBaTh Ui ceOs HOBBIC 3a7a4yv B yué€0e, pa3BHBaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEILHOM JCSATCIbHOCTH;

YMEHHE COOTHOCUTb CBOHU JCHUCTBUA C IUIAHUPYEMBIMH peE3yJIbTaTaMH,
OCYIIECTBIIATh KOHTPOJb CBOEU NEITEIBHOCTH B IMPOLECCE TOCTHKECHUS PE3YJIbTaTa,
OTIPEJIENSITh CIOCOOBI JACHCTBUN B paMKax MPEJIOKEHHBIX YCJIOBHM M TpPeOOBaHMIA,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUHU C U3MEHSIOIICHUCS CUTYaIIUE;

YMEHUE ONpeAesaTh NOHATHUSA, CO3/1aBaTh 0000IIEHNS, YCTaHABIMBATh aHAJIOTUH,
KJIacCU(UIIUPOBATD;

YMCHHUC YCTaHAaBJIIMBATh INPHUYHNMHHO-CICACTBCHHBLIC CBA3H, CTPOHUTH JIOIMYCCKOC
PacCCy>KaCHNC, YMO3AKIIIOYCHHUC (I/IHILYKTI/IBHOG, ACAYKTHUBHOC U I10 aHaJ'IOFI/II/I) Hu Ac€j1aTb
BBIBOJHBI,



YyMEHUE NOHUMaTh M MCHOJb30BATh MAaTEMaTHYECKUE CPEICTBA HATISAHOCTU
(rpaduku, TaONMILBI, CXEMBI U AP.) AJI1 WUIFOCTPALUH, UHTEPIPETALNH, apPTYMEHTALlUH;

YMCHUC BBIABUTATL THIIOTC3bI IIPpU PCHICHHUMU 34/7da4, ITOHWMATb HCO6XOI[I/IMOCTB
HUX TIIPOBCPKH; IMOHUMAHUC CYHIHOCTH aJI'OPUTMHUYCCKHX HpGIIHI/ICB,HI/Iﬁ H YMCHHUC
ﬂGfICTBOBaTB B COOTBCTCTBUM C MPCIIIOKCHHBIM aJITOPUTMOM.

IIpeameTHbIE PE3YABTATHI:

yMeHue paboTaTb C TEeOMETPUYECKUM TEKCTOM (aHaJM3UpOBaTh, W3BIEKATh
HEeoOXxoauMYyt0 MHGOPMAIIMIO), TOUHO U TPAMOTHO BhIPa)aTh CBOM MBICJIM B YCTHOU U
MUCbMEHHON peur ¢ MPUMEHEHHEM MaTeMaTH4YeCKOW TEePMHUHOJOTHM U CHUMBOJIUKU,
UCIIOJIB30BaTh  PA3jUYHBIC  SI3BIKK ~ MaTEeMaTUKH, TPOBOAUTH  KiIacCU(pUKAIIUH,
JoruYecKkue 000CHOBaHUS, T0KAa3aTEILCTBA MATEMATUUECKUX YTBEPKICHUM;

OBJIAICHUC HABBIKAMU YCTHBIX, IMCbMCHHBIX, THCTPYMCHTAJIbHBIX BBI‘IHCJICHI/Iﬁ;

OBJIAICHUC TCOMCTPUUICCKUM SA3BIKOM, YMCHHUC HCIIOJIB30BATH C€TO0 I OIIMCAHUSA
npeaAMETOB OKPYXKAOIMICIro MHpPA, Pa3BUTUC IMPOCTPAHCTBCHHBIX HpelICTaBHCHI/Iﬁ )51
I/1306peTaT€JILHI)IX YMCHHﬁ, HpI/I06p€T€HI/I€ HaBBIKOB FCOMeTpI/I‘IeCKI/Iﬁ HOCTpOCHI/Iﬁ;

YMEHUE U3MEPSATh JUIMHBI OTPE3KOB, BEJIIUUMHBI YIJIOB, MUCTOJIb30BaTh (HOPMYJIIbI
JUTSL HAXOKJIEHUS IEPUMETPOB Tr€OMETPUUYECKUX (DUTYD;

YMCHHUC IIPHUMCHATH HN3YUCHHBLIC IIOHATUA, PC3YyJIbTaTbl, MCTOAbI IJIsI PCHICHUMA
3a1a49 IPAKTHYCCKOI'o XapaKTepa U 3a1a4 U3 CMCKHBIX TUCHUININH C UCIIOJIb30BAHUCM
Impu HGOGXOIII/IMOCTI/I CIIpAaBOYHBIX MAaTCPUAJIOB, KAJIIBKYJIATOPA, KOMIIBIOTCPA,

HaXOIWTh 3HAYCHUS JJIUH JIMHCWHBIX 3JIEMEHTOB (UTYp M WX OTHOIICHUS,
IpajyCHYI0 MEpy YIJIOB, IIPUMEHSS ONPENEIICHNs, CBOWCTBA W TIPH3HAKU (QUTYyp B UX
AJIEMEHTOB, PAaBEHCTBO (UTYP;

UCIIOJIb30BAaTh CBOMCTBA W3MEPEHUs MJIMH, YIJIOB IpPU PENIEHUWU 3ajady Ha
HAaXOXJCHHWE JUIMHBI OTpE3Ka, [UIMHBl OKPYKHOCTH, JJIMHBI JYTM OKPYKHOCTH,
rpagyCHOU MEpHI yIIIa;

BBIYHCIISATD JUIMHBI JUHEHHBIX JJIEMEHTApPHBIX (QUTYP W WX YIJIBI, HCIONB3YS
(bOpMyIIBI JJIMHBI OKPYKHOCTH U JITTUHBI TyTU OKPY>KHOCTH;

BBIYUCIIATH JJIMHY OKPYKHOCTH, JJIMHY TYTH OKPYKHOCTH;

peuiatb IPAKTHYCCKHUC 3aaddu, CBA3AHHBIC C HAXO0XICHHUEM TI'COMCTPHUYCCKHUX
BCJIMYMH, UCIIOJIB3Y: IIPH HCO6XO,Z[I/IMOCTI/I CIIpAaBOYHHKA U TCXHUYCCKUC CPCACTBA.

OO0yuaronuiics Hay4YnuTCS:

. ONepupoBaTh HA OA30BOM YPOBHE MOHSATUIMHU T€OMETPUUECKUX PUTYD;



. M3BJIEKAaTh MHPOPMAIMIO O TE€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO
Ha 4YepTekKax B IBHOM BHJIE;

. MPUMEHSTH JIJIsl PEIICHMS 3a/1a4 FeOMETpUUECKHe (DaKThl, €CIIU YCIOBHS UX
MPUMEHEHUS 3aJlaHbl B IBHOU (opMe;

® peumaTth 3aa4u Ha HaXOXKACHUC I'COMCTPHUUCCKUX BCIUMYHUH I10 06pa3uaM
HIIA aJITOPUTMaM;

. OIepupoBaTh Ha 0A30BOM YpPOBHE MOHATHSIMU: PABEHCTBO (PUTYp, PABHbIE
(Gurypsl, paBeHCTBO TPEYTOJIbHUKOB, MapauIeIbHOCTh MPSIMBIX, MEPIEHIUKYISIPHOCTD
OPSIMBIX, YIJIBI MEXAY MPSAMBIMU, NEPIEHIUKYISP, HAKIOHHAS, TPOEKIIHS;

® BBITIOJIHATL U3MCPCHUC IJINH, paCCTOHHHfI, BCJIIMYUH YTJIOB, C TOMOIIbBIO
HHCTPYMCHTOB IJIA HBMCPGHHﬁ JJIMH U YTJIOB,

. OpPUMEHSTH (OPMYIIbI pacueTa nepumMeTpa GUrypsl Mpu BEIUKUCICHUSX;

® IMPUMCHATL TCOPCMY Hn(baropa JJIs1 BBIYMCJIICHUA JJIMH HCU3BCCTHBIX
CTOPOH TPCYI'OJIbHUKA, paCCTOSIHI/II;’I, B HpOCTeﬁHIPIX Claydasx,

. n300pakaTh THUIIOBBIC TIUIOCKHE (QUTYPBI OT PYKH U C TIOMOIIBIO
UHCTPYMEHTOB;
. BbIOMpATh MOAXOASIIMM METOJ JUIsl pPEIIeHUs M3BECTHBIX THUIIOB

MaTEMaTUYECKUX 3a/ad.
B noBcenHeBHOM XU3HU U TPU U3YUEHUU JPYTUX MPEIMETOB:

. UCIIOJIb30BATh CBOICTBA T€OMETPUYECKUX (Uryp JUISL
pelIeHusT  TUIOBBIX  3aJa4, BO3HHMKAIOUIUX B CUTyalUusX IIOBCEIHEBHOMN
YKW3HU, 33724 [IPAKTUYECKOTO COJIEP/KAHUS,

. BBIYUCIIATh PACCTOSHUSI HAa MECTHOCTM B CTaHIAPTHBIX CHUTYyallUsX, B
MPOCTEHIINX ~ CAydasX, NPUMEHATh (QOpMyIbl B TPOCTCHINIMX CHUTyallUsIX B
MOBCEIHEBHOM KU3HU;

. BBITIOJIHSITh TMPOCTEHUININE TOCTPOCHHS HA MECTHOCTH, HEOOXOIWMBIC B
pEATBHOMN KU3HMU.

OO0yuaronuiics MOIy4YUT BO3MOKHOCTb:

. OBJIQJIETh METOJAMU PEIICHMS 3a7a4 Ha BBIUMUCICHHUS U J10KA3aTeNIbCTBA!
METOJIOM OT MPOTHBHOTO, METOJIOM TIepe0opa BApUaAHTOB;

. IPUOOPECTH ONBIT MPUMEHEHHUS aNTeOpandecKoro U TPUTOHOMETPUIECKOTO
arrapara npu peleHUH T€OMETPUUYECKUX 3a7aY.



2. Copep:xaHue Kypca

8 KJacc.

Paznen 1. Yrubel. Tpeyronsauku (14 4acos)

Benuuuna yrma. I'pagycHas mepa yria. CMmexHble W BEPTUKAJbHBIC YIJIBL.
IIpr3Haky ¥ CBOMCTBA MapajuICJIbHBIX NPSAMBIX. YIUIBI IIPU HapajuIeNIbHbIX NPSMBIX U
cekymieid. CyMMa yriioB TpeyroibHuUKa. BHemiHue yriel TpeyronbHuka. buccekrpuca,
BBICOTA, MeAuaHa TPEYyroyibHUKa. PaBHOOEAPEHHBIN TPEyroibHUK. PaBHOCTOpOHHUI
TpeyrojbHUK. IIpu3Haku paBeHCTBA TPEYTrOJbHUKOB. [IpAMOYroibHBIA TpPEYrOJIbHUK.
Teopema Iludaropa. Cpennsis nuHUA TpeyroibHUKa. HepaBeHCTBO TpeyrojbHUKA.
TpeyronapHukH Ha KieTyaTo Oymare.

Paznen 2. MHOroyrojbHUKH (8 4acoB)

MHOTOyroibHHUK, €ro 3JeMeHThl M ero cBoicTBa. CymMMa YIJIOB BBITYKJIOTO
MHOTOYyTOJIbHUKA. YerbipexyronbHuku. llapamienorpamMm, pom0O, NPsIMOYTOJBHUK,
KBajgpaT, Tpameuusi, paBHoOOeapeHHass  Tpanenus. CBoOWCTBa W NpPU3HAKU
napajuiesiorpaMma, pom0Oa, MpsMOYrojibHHMKa, KBajapara. CpedHsisi JTUHUS Tpareluu.
YeTbIpeXyroabHUKH Ha KJIeTYaToi Oymare.

Pa3nen 3. OxpyxkHocth. Kpyr (12 yacoB)

OKpy>KHOCTh, KpYyI, UX d3JeMEHThl U cBoicTBa. KacatenbHas W cekymas K
OKPYXHOCTH, MX CBoicTBa. Xopabl u nyru. LleHTpanpHbie yribl. BrnucaHHbie yTribl.
Brucannble W omMcaHHBIE OKPY)KHOCTU [JISl TPEYTOJIBHUKOB, YETBIPEXYTOJbHUKOB,
PAaBWJIBHBIX MHOTOYTOJILHUKOB. J[JTMHA OKPYKHOCTH M IUIOIIA b KpyTa.

9 xiacc

Paszgen 1. Yrusl (7 yacoB)

VYron. Bennumna yrna. I'pagycHas mepa yrina. buccektpuca yria. CMexXHblE U
BEPTUKAIBHBIC YIIIBI. YTIbI, 00pa30oBaHHBIC MApPaUICTbHBIMU TPSIMBIMH U CEKYIIECH.
Tpeyronsauku. Buasl TpeyronbHukoB. CymMMa yIJIOB TpeyroJibHMKA. BHeliHue yriibl
TpPEyrojbHUKa YTIbl B PaBHOOEIPEHHOM, PAaBHOCTOPOHHEM TPEYrOJIbHUKAX. YTIIbI,
CBS3aHHBIE C OKPYKHOCTBbIO. YIJIbl B 4YeThlpexyrojbHukax. CBoiiCTBa YrjioB
napajiesiorpaMmma, IpsMoyroIbHIKa, poMOa, KBaapaTa, TPaIreInH.

Paznen 2. Jluanu B TPEVYIOJIBHUKE, YETHIPEXYTOJIBHUKE U OKPYKHOCTH (17 4acoB)

Bricota, Menuana, GuccekTpuca, CEpeIMHHBIA MEPHEHIUKYISP, CPEIHSS JIMHUS
TpeyroyibHUKa. [Ipu3Hakyu paBeHCTBa TPEYTOJBHUKOB, B TOM YHUCIIE U TMPSMOYTOJIbHBIX.
JluaroHai W BBICOTHI B Hapajuieiorpamme, pomoOe, MNpsIMOYrOJIbHUKE, KBajpare,

5



tpaneuuu. Cpeansis JuHus Tpanenuu. OTpe3KH U MpsiMbIe, CBSI3aHHBIE C OKPYKHOCTHIO.
KacarenpHass u cekyiiass K OKPYKHOCTH. XOpHAa, PaanyCc W IUAMETP OKPYKHOCTH.
BnucanHble W OmNMUCaHHBIE OKPYKHOCTU JJISI TPEYTOJbHHUKOB, YETHIPEXYTOJBHUKOB,
MPaBUJIBHBIX MHOTOYT'OJIbHUKOB. TpuUroHOMETpUYecKHe (QYHKIHMH OCTPOro yrjia B
NPSAMOYTOJIBHOM TpeyroyibHUKE. OmpeneneHue CUHyca, KOCMHYCa, TaHT€HCa OCTPOro
yria MOpsSMOYroJibHOro TpeyroibHuka. Teopema Iludaropa. Teopema, oOpartHas
teopeme [ludaropa. 3HaueHus: cuHyca, KOCHMHyca, TaHreHca aisa yriaoB 30°, 45°, 60°.
Boluncnenue 3J1€eMEHTOB TPEYrOJIbBHUKOB C HCIOJIB30BAHHEM TPUTOHOMETPUYECKHUX
cooTHOIIEeHUH. TpeyroJpHUKN U YETHIPEXYTOJbHUKU HA KJIETYaTOl Oymare.

Paspgen 3. Imomntagau ¢uryp (10 gacos)

[lonsTe o muomaau Mmiocko Gurypsl u ee cBoiicTBax. M3mepenue miomaae.
CpaBHenne wu BbluucleHMEe Miomaae. Ilnomanes mnapamienorpamma. Ilinomans
npsimoyroiasHuka. Ilnomans pombGa. Ilmomane kBagpara. Ilmomans Tpameuuu.
[Inomanp TpeyronpHuka. Ilnomane MHOroyronpHuka. [lmomane kpyra U €ro yacrteu.
[Tnomaan ¢uryp, n300paxxeHHbIX Ha KJIeT4aTol Oymare.



3. TemaTnueckoe (KajileHAapHO-TeMaTHYeCKoOe) INIaHUpoBaHue Kypca «[IpakTHKyM 1o reomeTpum»

8 kinacce
KoJsm4yecTBo Tembl KosnyecTBO OcHOBHBIE BU/BI AeSITEJIbHOCTH
Pasien jy,cop 4yacoB o0yyaromuxcs (Ha ypoBHe YHUBEPCAJIbHbBIX OcnosnsIe
y4eOHBIX/1eliCTBHUIA) HalpaBICHUs .
BOCIHUTATEIbHOM
NAeATeJbHOCTH™
Paspnen 1. Yrusbl. TpeyrojsHuku
14 Yroa. CMeXHbIE U BEpTUKAIbHbIE 1 OOBACHATD, YTO TAKOE YroJl U IpajycHas Mepa
YTJIBI yrila, KaKue yriibl Ha3bIBAIOTCSI CMEKHBIMHU U
Y16l TIpH TapaIICIBHBIXTPSIMBIX U 1 KaKue BEPTUKAIBHBIMU; (POPMYITUPOBATH
CeKylen YTBEPKJECHHS O CBOMCTBaX CMEXHBIX U
CymMa yriioB TpeyrojbHHKA. 1 BEPTUKAIBHBIX YIJIOB; OOBSICHITH C TOMOIIIbIO
BHeHue yrisl TpeyrojabHUKa [PUCYHKA, KaKHe YTJibl, 00pa30BaHHBIC MTPU
buccekTpuca, BpICOTa, MEIMaHA 1 [IEPECEYEHUH JABYX MPSIMBIX CEKYLIEH,
TPEYroNbHHUKA HA3bIBAIOTCS HAKPECT JISKALTUMU, KaKue
PaBHO6eI[peHHI)II\/'I TPEYTrOJIbHUK 1 OJJHOCTOPOHHMMHU U KaKU€ COOTBCTCTBCHHBIMH,
- 3HATh CBOICTBA U MPU3HAKU NapauIeTbHBIX
PaBHOCTOPOHHHH TPEYTOJIbHHK 1 npaMbIX. DOPMYITHPOBATE TEOPEMY O CyMME
i 2 (maTpuOTHYECKOE
[Ipu3HaKy paBeHCTBATPEYTOJIbHUKOB 1 YTJI0B TPEYTOJIBHAKA 1 €€ CICACTBHC O pocruTanue), 4
BHEIITHEM yTJie TPEYroJibHUKA, 3HaTh CBOICTBA
LIpsIMOYTOJIbHBIH TPEYTOIBHHUK 1 YTJIOB B paBHOOCIPEHHOM U PABHOCTOPOHHEM (dcTemieckoe BocruTanue)
[Ipu3Haku paBeHCTBA 1 TPCYrOJIbHUKAX.
[1PSIMOYTOJIbHBIX TPEYTOIbHUKOB 3HATH ONPE/IEIICHUS BBICOThI, MEHAHBI,
Teopema [Tudaropa 1 6I/ICC6K”£pI/ICBI, CEpeIMHHOIO MEePIEeHIUKYISPa,
CpeIHEH IMHUU TPEyroJibHUKA.
Cpeausist IMHUS TPEYTOIbHIKA 1 DopMyJIUPOBATh TEOPEMBI, CBSI3aHHBIE C
HepaBeHCTBO TpeyrobHIKa 1 3amMevaTesIbHbIMA TOYKAaMU TPEYTOJIbHUKA: O
OuCcceKTpuce yria U, Kak CIeICTBUE, O
TpeyronpbHUKHN Ha KIeT4aTOMHOymare 1 nepecedeHny OUCCEKTPUC TPEYTOJIbHUKA; O
TIpoBepounas paboTa Mo Teme 1 CEepPEeIMHHOM TEPIEHIUKYIISIPE K OTPE3KY U, KaK

CJICACTBHUC, O NICPCCCUCHUHN CCPCANHHBIX




«Yrsl. TpeyroJbHUKA»

[EPIECHANKYJIAPOB K CTOPOHAM TPEYrOJIbHUKA,
0 IIEPECEYEHUN BBICOT TPEYrOJIbHUKA.
DopMyaMpOBATH U IPUMEHATH IPU3HAKU
[PaBEHCTBA TPEYTOJBHHUKOB, B TOM YHUCJIE U
PSMOYTOJIBHBIX. YMETh (POPMYITUPOBATH
teopemy [Iudaropa u oGpaTHyto €if; pemaTsb
3a/1a4M Ha BBIYMCIICHMS, CBS3aHHBIE C TEOPEMOM
[Tudaropa. HaxoauTeb 351eMeHTHI TPEYTrOJIbHUKA

Ha KJIeT4aToil Oymare.

Pa3nes 2. MHOroyrojibHMKH
8 Muoroyronsauk. Cymma yrioB 1 DOopMyIHpOBATH YTBEPKACHHUE O CyMME YIJIOB
BBIITYKJIOTO MHOT'OYr'OJIbHUKA BBIITYKJIOT'O MHOI'OYI'OJIbHUKA, 3HATH U
Hapannenorpamm 1 PUMEHSATH CBOIMCTBA YITIOB B
PorG 1 napajiesiorpaMMe, PSIMOYTOJIbHUKE, pOMOe,
KBajpare, Tpanenuu. M3o0paxats u
HIpsiMmoyronbHHUK, KBaJpaT 1 [pacrio3HaBaTh MHOTOYTOJIbHUKH HA YEPTEkKAX; B
. 4 (3cTeTHYecKoe
OM 4YHCJI€ Ha KJIeT4aTol Oymare, oKas3bIBaTh
Tpaneuusi, cpeAHss TUHUSI TPATICIIUN 1 BOCIIUTAaHKeE), S5 (IEeHHOCTH
2JIEMEHTHI: BBICOTHI, JUArOHAJIN
.| HAYYHOIro MO3HaHu#), 8
[IpsimoyromnbHas, 1 napajjesorpaMMa, Tparnennuu, paBHoOeJpeHHON
6 N . (3Ko0JI0rHYecKoe
PaBHOOCAPEHHASA TpaIlCus U IPSIMOYTOJIBHOU Tpamnelnui, NpsAaMOyrojbHUKa, e —
quBIpeXYTOHBHHKI/I HaKJICTYaTOn 1 p0M6a’ KBaJpara; (bOpMy.]'H/IpOBaTI)
Oymare z yTBEPKIAEHHS 00 UX CBOMCTBAX U IIPU3HAKAX;
IlpakTiieckas pabora 1o Teme: 1 pelaTh 3a/1aui Ha BHIYMCIIEHUE, IOCTPOCHHE,
«MHOTrOyroJIbHUKI
CBSI3aHHBIE C STUMU BUJAAMU
YEeTBIPEXYTOJIbHUKOB. 3HATh OIIpEJIeNIEHUE U
CBOICTBA CpeJIHEH JIMHUU TPaneluH.
Pasnea 3. Oxpy:xkHocts. Kpyr
12 KacarenbHas u cexymas K 1 DopMynTupoBaTh MOHATHUS HEHTPAIBHOIO yIila U
OKpPY>KHOCTH [pagyCHOM MePBI JyTH OKPYKHOCTH; 2 (maTpuoTHYeCK0e
Xoppl ¥ TyrH 1 hOPMyY/IHPOBATH TEOPEMBL: O BIMCAHHOM yrie. |BOCHHTaHHME), S (leHHOCTH
T[eHTpanbHbIC yrIb 1 Vcere0BaTh B3aMMHOE PACIIONOKEHHE Ipsivoji| HAYIHOTO Mo3HaHus), 8
U OKPYKHOCTH; (POPMYITUPOBATH OIPE/ICIICHUE (3KosormecKoe
Brmcannbie yriet 1 KacaTeJIbHOU K OKPYKHOCTH; (POPMYITUPOBATH BOCIHTaHHE)




JInuHa OKpYXKHOCTH U IUIOLIAbKpyra 1 TEOPEMBI: O CBOMCTBE KacaTeJIbHOW, O TPU3HAKE
- KacaTeJIbHOM, 00 OTpe3Kax KacaTeabHbBIX,
[IpakTuyeckas pabora mo Teme: 1 N o .
«OKpYXHOCTS. Kpyr» MpPOBEAEHHBIX U3 OJHOU TOUKH;
BIHCAHHAS B TPEYTOIBHUK 1 (GopMyIHpPOBaTh TEOPEMBI: O TIPOU3BEICHUN
OKDY/KHOCTB OTPE3KOB I1EPECEKAIOIINXCS XOP/I;
OmucaHHasi OKoJIo 1 (bopMynupoBaTh ONpeaeneHIsI OKPY>KHOCTEH,
TPEYrOJIbHUKA OKPYKHOCTh BIIMCAaHHOM B MHOTOYTI'OJIbHUK U OTIMCAaHHOM
Bnucannast B 4eThIpexXyroJibHUK 1 0KOJIO MHOTOYT'OJIbHUKA; POPMYIHPOBATH
OKPY)KHOCTh TEOPEMBI: 00 OKPYXHOCTH, BIUCAHHOU B
OnucanHast 0K0JI0 1 TPEYrOJIbHUK; 00 OKPYKHOCTH, ONTUCAaHHON
ICTBIPEXYTI'OJIbHUKAOKPY)KHOCTD OKOJIO TPEYrOJIbHUKA; O CBOMCTBE CTOPOH
Tposepounas pabora no reme 1 OMMHUCAaHHOTO YCTHIPEXYTOJIBHUKA; O CBOWCTBE
«OKpysicHOCTb. Kpyr» YIJI0B BOMCAHHOTO YEThIPEXYTOJIbHUKA; PELIaTh
3anstue no o6o61ueHm<3 " 1 3a/1a4M Ha BBIYMCIICHHE U IOCTPOCHUE,
cUCTeMaTH3alllK 3HaHUH 3aKypc
CBS3aHHbBIE C OKPYXHOCTbIO, BIMCAHHBIMU U
OTMCAHHBIMHU TPEYTOJbHUKAMHU U
YEeTHIPEXYTOJIbHUKAMH.
NTOI'O: 34 yac. MPOBEPOYHDBIE PAGOTHI — 2 MPAKTHYECKHE
padoThI - 2
Kuacce 9
Pa3zne KoumuecTBo Tembl KoauvecTBo |OCHOBHBIE BUABI AeATEIbHOCTH OcHOBHBICHANIPABJICHUSA
1 4acoB 4acoB 00y4aomuxcs (HAypoBHe YHUBEPCAJIbHBIX [BOCIIUTATEILHOM
Y4eOHBIX JIeiicTBHI) nesiTe IbHOCTH®
Paznea 1. Yribl.
7 Yrou. buccekrpuca yria 1 OOBACHATD, YTO TAKOE YroJl U TpaJycHasi Mmepa
yria, OUCCEKTpUca yria; Kakue yribl
Ha3bIBAIOTCS CMEKHBIMU U KaKUe
CMeXKHbIE U BEPTUKAJIBHBIE YIJIbI 1 BEPTUKAIIbHBIMIL; (HOPMYITHPOBATH
YTBEP>KJICHHSI O CBOMCTBAX CMEXKHBIX U
Yribl, o0Opa3oBaHHbIE 1 .
BEPTHKAIBHBIX YTJIOB; OOBSICHITH C TOMOIIBIO
rapajuielbHbIMUA

MPpsIMBIMHA U CCKYH_[eﬁ

[PUCYHKA, KAKUC YTJIbI, O6pa3OBaHHBIe npu




CymMa yriioB TpeyrojabHHKa.
BHeHue yriisl TpeyrojbHUKa

[IEPECCUCHHUH JIBYX MPSMBIX CEKYILEH,
Ha3bIBAIOTCSI HAKPECT JICKAILUMHU, KaKue

OJHOCTOPOHHHUMMH U KAKUC
COOTBCTCTBCHHBIMU, 3HATH CBOMCTBA U
MMPU3HAKHU IMapalJICJIbHBIX ITPAMBIX.

DopMyIMpPOBATH TEOPEMY O CYMME YIJIOB

YTIIBI B YETBIPEXYTOJIbHUKAX

'YTIbI B paBHOOCIPEHHOM, 1

[PAaBHOCTOPOHHEM TPEYrOJIbHUKAX

'YTIIbI, CBSI3aHHBIEC OKPY)KHOCTBIO 1
1

TPEYrOJbHUKA U €€ CIIEICTBUE O BHELIHEM
yrjie TpeyroJibHUKa, 3HaTh CBOIMCTBA YIJIOB B
paBHOOEPEHHOM U PaBHOCTOPOHHEM
TpeyrojbHuKax. DopMyaupoBaTh MOHATUS
LIEHTPaJIbHOTO yIjla U IPaLyCHON Mephl Tyr1
OKPYKHOCTH; GOPMYIUPOBATH TEOPEMBI: O
BIIHCaHHOM yrie. opMynupoBarh
YTBEPKACHHUE OCYMME YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA, 3HATh UTIPUMEHSTh
CBOICTBA YIJIOB B ITapajiesIorpaMMe,
NpSMOYTOJIbHUKE, poMO€e, KBaJpaTe, TpaleLtu.

2 (MaTpuoTUYECKOE
BOCIIUTaHUE), 5 (IEHHOCTH
HAy4YHOTO TO3HAHUs), 8
(9KOJIOTUYECKOE BOCITUTAHUE)

Pa3znes 2. JIuHMU B TpeyroyibHUKeE, YeThIPEXyroJbHUKe U OKPYKHOCTH.

17

BricoTta, Mmeauana, OuccekTpuca

1

3HATh ONPEEIICHUS BBICOTHI, MEHAHBI,
OHCCEKTPUCHI, CEPETUHHOTO

MEepIeHIUKYISApa, CPEeAHEN JIMHUU
Tpeyroiabauka. ®opmMynupoBaTh

TCOPEMBI, CBA3aHHBIC C 3aMCUYATCIIbHBIMU
TOYKaMU TPEYIr'OJIbHUKA: O 6I/ICC€KTpI/ICC yria u,

KaK CJICACTBUEC, O IICPCCCUCHUU 6I/ICCCKTpI/IC
TPEYIr'OJIbHUKA, O CCPCANMHHOM IICPIICHAUKYIISAPC

napajienorpaMmme, pomoe,
MpSIMOYTOJIbHUKE, KBaJpaTe,
Tpanenuu

TpPEeyrojbHUKa
CepeIMHHBIN TTepIEeHIUKYIISP, CPEIHSISA 1
ITUHUS TPEYroJIbHUKA

[Ipu3HakupaBeHCTBA 1
TPEYroJLHUKOB

[Ipu3HakupaBeHCTBA 1
[PSIMOYTOJIBHBIX TPEYTOJIbHUKOB

JlnaroHanu uBBICOTHI B 1

K OTPE3KY U, KaK CJIEJCTBUE, O IEPECEUCHUN
CEpEIMHHBIX NEPIEHAUKYIISIPOB K CTOPOHAM
TPEYrOJIbHUKA; O IEPECEUEHUH BBICOT
TPEYrOJIbHUKA.

2 (MaTpuoTHYECKOE BOCIIMUTAHUE),
S (IEHHOCTH HAyYHOTO MTO3HAHMS),
8 (PKOJIOTHYECKOE BOCITUTAHUE)

10




CpeI[HSISI JIMHHUA Tpalcunun

DopMyJIUPOBATh U MPUMEHATH NPU3HAKU

[IpoBepounas pabora 1o Teme
«YTubl. JIMHUU B TPEYroJIbLHUKE»

[paBEHCTBA TPEYrOJIbHUKOB, B TOM YHCJIE U
NPSAMOYTOJIbHBIX. M300paxarh U pacro3HaBaTh

OTpe3ku, CBA3aHHbBIC C
OKPYXHOCTBI0. X0pAa, IuaMerp,
paanyc

MHOT'OYTOJIbHUKH Ha YepTekKax; B TOM YUCIIE HA
KJIeT4aTO} Oymare, OKa3bIBaTh AJIEMEHTHI:
BBICOTBI, JUArOHAIM IapaJIeIorpaMMa,

[IpsimMble, CBA3aHHBIE C
OKPY>KHOCTBIO.
KacarenbpHas, cekymas

Tparemnuu, PaBHOOSAPECHHON U TPSIMOYTOJILHOM
Tpanenui, mpsMoyroJjibHUKa, poM0Oa, KBaapara,
bopMyIHpOBaTh YTBEPKIACHUS 00 UX

Brricanuad B
TPEYrOJIbHUK OKPYKHOCTh

CBOMCTBAX U IIpHU3HAKaXx; peuIaTh 3a1a4u Ha
BBIYUCIICHUC, TIOCTPOCHUC, CBA3AHHBIC C 9TUMU

OnucagHas 0KOJI0
TPEYrOJIbHUKA OKPYKHOCTh

BHJIaMH YETHIPEXYTOJIBHUKOB. 3HATh
OIIPENIETICHUE U CBOMCTBA CPEIHEN JIMHUN

BrimcanHast B 4e€ThIPEXYTrOJIBHUK,
MpaBUJIbHBIN
MHOTOYTI'OJIbHUK OKPYKHOCTb

Tpanenuu. McciaenoBaTs B3aMHOE
PACIOJIOKEHUE TIPSIMOU U OKPY>KHOCTH;
(bopMynupoBaTh onpeesieHne KacaTelIbHON K

OnucaHHas OKOJIO YETHIPEXYTOJIbHUKA,
MPaBUJILHOIO MHOTOYT OJIbHUKA
OKPY>KHOCTh

OKPYKHOCTH; GOPMYIUPOBATh TEOPEMBI: O
CBOICTBE KacaTelbHOM, O TPU3HAKE
KacaTeJIbHOU, 00 OTpe3Kax KacaTelbHbIX,

Teopema Iludaropa

MPOBEAEHHBIX U3 OTHOU TOUKHU; GOPMYIUPOBATH

Tpuronomerpuyeckue byHKIMH
OCTpOro yria B HPSIMOYrOJbHOM
TPEYroJIbHUKE

TEOPEMBI: O MPOU3BEICHUHOTPE3KOB
MepeceKarmuxcs Xopa; GopMyIupoBaTh
OTIpeIeNIeHUs] OKPY>KHOCTEH, BIIMCAaHHOM B

3HaueHHs CUHYCA, KOCUHYCA, TAHTeHCa
g yraos 30°, 45°, 60°

MHOT'OYT'OJIbHUK U OIMMCAaHHOM OKOJIO
MHOT'OYI'OJIbHUKA, (bOpMy.]'II/IpOBaTB TCOPECMBI:

TpeyroiabHUKN MYETHIPEXyTrOJIbHUKI
Ha KJIeT4aToif Oymare

00 OKpYXHOCTH, BIIUCAHHOI B TPEYroJIbHUK; 00
OKPY>KHOCTH, OITMCAHHON OKOJIO TPEYrOJIbHUKA;
O CBOMCTBE CTOPOH OIMCAHHOIO
YETBIPEXYTOJIBHUKA; O CBOMCTBE YIJIOB
BIICAHHOTO YETBIPEXYTOJIbHUKA; pELIaTh

Balavui Ha BBIYHUCIICHUC U TTIOCTPOCHHUC,

11




CBSA3aHHbIE C OKPYKHOCTBIO, BIMCAHHBIMU U
OIMCAHHBIMU TPEYTOJIbHUKAMU U
YEeTHIPEXYTroJbHUKAMHU. YMETh (hOpMYITHPOBAThH
reopemy [Iudaropa u oGpaTHyto €if; pemaTsb
3a/1auy Ha BBIYMCIICHUS, CBSI3aHHBIE C TEOPEMOI
[Mugaropa. DopMyarpoBaTh ONPEAEICHUE U
VJUTIOCTPUPOBATh MOHATUS CUHYCA, KOCUHYCA U
TaHT'€HCa OCTPOTO yria NpsSMOYroJIbHOTO
TpPEeYroJbHUKA; 3HaTh OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO U 3HAUECHUS
CHUHYCa, KOCUHYCa U TaHTreHca Juid yrios 30°,
45°, 60°. HaxotuTh 3JIeMEHTBI TPEYTOJIbHIKA
Ha KJeT4aToi Oymare.

Pa3nen 3. Ilnomaan.

10

[Tnotmane mIockoi GUTypHI.
[ momaae napamienorpaMma

OOBACHATD, KaK MPOU3BOAUTCS U3MEPEHHE
101N TPEYTOJIBHUKOB, MHOTOYT OJIbHUKOB;

TTmomann
MPsSIMOYTOJIbHUKA, poM0a, KBajpaTa

Kpyra 1 ero gacreit; GopMyaupoBaTh OCHOBHBIC
CBOICTBA IUIONIAEH, 3HATh U TPUMEHSTh

[ Lmomans Tpaneruu

(dbopMyIBI MIIOMIAIEH PSAMOYTOJIBHUKA,

[1nomaas TpeyroyibHUKa

rnapaaiciorpaMmma, TpEyroJbHUKa, TParCuuu,

[nomaae kpyra uero yacreu

p€UIaTh 3aJa41 Ha BBIYMCICHUS, CBA3aHHBIC C

WroroBas mpoBepoyHas pabora

dbopmynamu miomaneit. HaxoauTs miomaam

[1no1ma M MHOTOYTOJIBHUKOB,
1300paKeHHBIX HA
KjeTyaToil Oymare

S

pa3INyYHbIX (GUTYp, N300pAKEHHBIX HA
KJIeT4aToil Oymare

[T;10111a/11 MHOTOYTOJIBHUKOB,
M300paKEHHBIX HA KJIETYATON
Oymare

[IpakTnyeckaspaboTa 1o Teme:
«[Tnomamu guryp»

2 (MaTpUOTHYECKOE BOCTIUTAHUE),
S (LICHHOCTH HAyYHOTO TIO3HAHMSI)

12




BansTue [1o0000DINCHUIO | 1
cucTeEMaru3alii 3HaHHuM 3a Kypc

Uroro 34 yac. E[pﬂﬂeﬁ‘LﬂLI_PIBIE padoThI — 2
npaKkTHdeckue padoTsl - |
COI'JTACOBAHO COI''TACOBAHO
[IpoTokoJ1 3aceaHHss METOJUUYECKOIO O0BbE IMHEHHSA 3amecTHTe b AupekTopa no YBP
YUUTENICH MaTeMaTUKU, PU3UKHA U UHPOPMATHKU MOBYCOIII Ne 11
MObBYCOILL Nel 1 um. HO.A T'arapuna uMm. FO.A . I'arapuna ctannisl becckopOnoi
ctaHullbl becckopbuoi Ne | | 30 aBrycra  2023rojna
ot 30 aBrycra 2023 rojia =7 0O.M.Munacpa
ME’?" Munaesa O.A. L
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