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IosicHUTEALHAA 3aANUCKA

[IpumepHast pabouast mporpamMma BHEYpO4YHOTO Kypca «lIpakTukym mo reomer-
pumn» pazpaborana B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC OOO, Ha ocHOBE HpH-
MEpHON OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
(caiit www.fgosreestr.ru), ¢ y4eToM MNPUMEPHOW NPOrpaMMbl BOCHHUTaHHUSA (CalT
www.fgosreestr.ru), B COOTBETCTBUU C TUCHbMOM MUHUCTEPCTBA 00pa30BaHUsl, HAYKU U
MosonexxkHor nmoautuku KpacHomapckoro kpast ot 13.07.2021 Ne 47-01-13-14546/21
«O cocTtaBreHUH paboYMX TporpaMM Y4YeOHBIX TMPEIAMETOB U KaJeHAapHO-
TEMAaTHUYECKOTO IUIAaHUPOBaHUs». Pabodas mporpaMma mpenHa3zHaueHa Jjisi 00yuaro-
muxcsa 9 KinaccoB M paccuuTana Ha 34 Jaca B rof.

JlaHHBIM BHEYpPOUHBIN Kypc peanusyercsi HezaBucuMo oT YMK mo reomerpun,
10 KOTOPOMY BEJIETCS IIPEToIaBaHre B 00pa30BaTeIbHOM OpraHU3aIuy.

[lenb BHEYPOUHOTO Kypca:

O  CcO3/laHue YCIOBUH 1711 (OPMHUPOBAHUS YCTOMUMBBIX 3HAHUM 00YyUYarOIINXCs
10 TeOMETpUM Ha 6a30BOM ypOBHE.

3ama4un BHEYPOUHOTO Kypca:

0  TOBBIIICHUE MOTHUBAIIMH O0YYAIONTUXCS K U3YUCHUIO TCOMETPHUH;

O  CO3JaHUE «CUTYAIMH yCIeXa» y o0ydaroniuxcs Mpu pelieHur reoMeTprYe-
CKHUX 3a/1a4;

0  00O0OIIeHHE U CHCTEMAaTH3aIUs TCOMETPUICCKUX 3HAHUN 00yJaronInxcs;

O  COBEPIICHCTBOBAHHME MPAKTHUYECKUX HABBIKOB, MAaTEMATHYCCKOW KYJIBTYpPHI
oOydJarommxcs;

O TPUMEHEHHE T€OMETPUYCCKOTO aIapaTa JJisl pelIeHUs pa3HOOOpa3HBIX Ma-
TEMaTUYCCKUX 3aJ1a4.

1. Ilnanupyemble pe3yabTaThl OCBOEHHSI BHEYPOUHOI'0 Kypca.

N3ydeHne reomMeTpuu Mo AaHHOW MporpaMMe CIIOCOOCTBYET (POPMHUPOBAHUIO Y
00y4Jaromuxcs JIUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX pPe3yJIbTaTOB 00yue-
HUS, COOTBETCTBYIOUIUX TpeOOoBaHUAM (DellepaibHOro roCylIapCTBEHHOro0 o0pa3oBa-
TEJIBHOTO CTaHJApPTa OCHOBHOIr'O 00Iero o0pa3oBaHus U MPUMEPHOM MPOrpaMme BOC-
MATaHUS.

JIMYHOCTHBIEC PE3YJIHTATHI:

MaTPUOTUYECKOE BOCHUTAHUE — IPOSBICHUE MHTEPECA K UCTOPUU U COBPEMEH-
HOMY COCTOSIHUIO POCCHUHMCKOM MAaTeéMaTHYECKOW HAyKH; LEHHOCTHOE OTHOLICHUE K
TOCTHXKEHUSIM POCCUMCKHUX yU€HBIX-MaTeMaTHKOB (OCHOBHBIE HANpPaBJICHUS BOCIIHUTA-
TeNbHOMU nearenbHocTr No 2);

ACTETUYECKOE BOCIIUTAHUE — BOCIPUSITHE ICTETUUYECKUX KAUECTB FEOMETPUH, €€
TapMOHUYHOTO TOCTPOEHHUS, CTPOTOCTH, TOYHOCTHU, JaKOHWYHOCTH; (OCHOBHBIC
HaIpaBJICHUs] BOCIIUTATEIILHON JIesITENbHOCTH Ne 4)




IIEHHOCTH HAyYHOT'O TMO3HaHMS — (OPMHUPOBAHUE U Pa3BUTHE MO3HABATEIHHBIX
MOTHBOB, HaIllpaBJICHHBIX Ha MOJYYCHUE HOBBIX 3HAHUHU MO T€OMETPUU HEOOXOAUMBIX
JUIsl 0OBSICHEHHS HaOJI01aeMBbIX MPOIeccoB U sBjieHUN (OCHOBHBIC HAIIPABIICHHS BOC-
MATATEILHON JesITeabHOCTH Ne 5);

AKOJIOTUYECKOE BOCIIUTAHWE — OPHUEHTAIMsl Ha MPUMEHEHHE T€OMETPUUYECKUX
3HAHUW Ui pelleHHs 3a7ad B oOJIaCTH OKPY’KAIOIIEeW Cpelbl, MOBBIIICHHE YPOBHS
AKOJIOTUYECKON KyNbTyphl (OCHOBHBIE HAMPAaBJICHUS BOCHUTATEILHON JESATEILHOCTU
Ne 8);

OTBETCTBEHHOE OTHOIICHUE K YUYEHHUIO, TOTOBHOCTh U CITIOCOOHOCTH 00YyUarOIInX-
Cs K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U IO-
3HAHMIO;

yMEHHE KOHTPOJIUPOBAThH MPOIIECC U pe3yJbTaT yueOHOM U MaTeMaTUYECKOU Je-
SITEJILHOCTH;

KPUTUYHOCTh MBIILJICHUS], UHUIIMATHBA, HAXOAYMBOCTh, aKTUBHOCTh IIPHU peEllie-
HUHU MaTEMaTUYECKHUX 3ajay.

MeranpeaMeTHBIE PE3YJIbTATHI:

YMEHHE CaMOCTOATENbHO ONPEIENATh LU CBOEro 00yUeHus, CTaBUTh U (popmy-
JUPOBATh NSl ce0s1 HOBBIE 3a/1auu B yu€Oe, pa3BUBATh MOTHBBI M HHTEPECHI CBOEH I0-
3HABATEJILHOMU JESATEIbHOCTH;

YMEHHE COOTHOCHUTb CBOM JEHCTBUS C IUIAHUPYEMBIMHU pPE3YyJbTaTaMH, OCY-
LIECTBIISATh KOHTPOJIb CBOEU JACATEIIBHOCTA B IPOLECCE HOCTHKEHUs pPe3yibTara,
OTpeeNsATh COCOObl JEHCTBUN B paMKax MPEIOKEHHBIX YCIOBHA M TpeOOBaHUM,
KOPPEKTHUPOBATH CBOU JICHMCTBUS B COOTBETCTBUM C U3MEHSIOLIECHCS CUTyallue;

yYMEHHE ONpeIENATh MOHATHS, CO3/1aBaTh 0000UIECHUS, YCTaHABIMBATh AHAJIOTHUH,
KJ1acCU(UIIMPOBATS;

YMEHHME YCTAaHABJIMBATh IIPUUYUHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE
paccyXJeHue, yMo3akiodeHue (MHIYKTUBHOE, JEIYKTUBHOE W IO aHAJOTUHU) U Jie-
J1aTh BBIBOJBI;

YMEHHME IIOHMMAaTh M HCIOJIb30BaTh MATEMATHYECKUE CPEACTBA HAIJISAIHOCTU
(rpaduku, TaOIULBI, CXEMbI U Jp.) JUIsl WIUTIOCTPALIMK, WHTEPHpPETalui, apryMeHTa-
UM,

yYMEHHE BBIJBUTaTh TUIIOTE3bl MPU PEIICHUH 3a/1ady, MTOHUMAaTh HEOOXOJAMMOCTb
UX IIPOBEPKU;

IIOHUMAaHUE CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHUE JECHUCTBOBATH
B COOTBETCTBUU C MPEIIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHBIC PE3YIbTATHI:

YMCHHUC pa6OTaTB C TCOMCTPHUYICCKUM TCKCTOM (aHaHI/ISI/IpOBaTB, HN3BJICKATh HC-
06XOJII/IMYIO I/IH(i)OpMaI_II/IIO), TOYHO M I'PaMOTHO BbIPAXXaTb CBOU MBICJIN B YCTHOﬁ u
MHUCbMEHHOM peunu C IMPHUMCHCHUCM MaTeMaTH4YeCKOMN TCPMHUHOJIOTUN U CHMBOJIUKU,
HCIIOJIB30BATh PA3JIMYHBIC A3BIKH MATCMATUKHU, ITPOBOIUTH KJ'IaCCI/I(i)I/IKaHI/II/I, JJOTH4YC-
CKHC O6OCHOBaHI/I$I, JA0Ka3aTcJIbCTBA MaTCMAaTHYCCKUX YTBCpX(HCHHﬁ;




OBJIA/ICHUE HABBIKAMHU YCTHBIX, MUCbMEHHBIX, UHCTPYMEHTAJIbHbBIX BBIYMCICHUN;
OBJIQJICHUE TE€OMETPUYECKUM SI3BIKOM, YMEHHE HCIIOJNb30BATh €ro [IJs ONHCAHUs
MIPEAMETOB OKPYKAKOUIEr0 MHpPA, Pa3BUTHE IMPOCTPAHCTBEHHBIX NPEACTABICHUA U
M300peTaTeNbHbIX YMEHUHN, IPUOOPETEHHE HABBIKOB T€OMETPUUECKUN TOCTPOSHUIN

YMEHHE U3MEPATH JJIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, UCIOJIB30BATH (HOPMYJIbI
JUTSL HAXOKJIEHUS IEPUMETPOB, IJIOIa el 1 00bEMOB F€OMETPUUYECKUX PUTYD;

YMEHUE NPUMEHATh U3YUYEHHBIE MIOHATUS, PE3YJIbTAaThl, METOMBI [IJIsl PELICHUS 3a-
Ja4 IPaKTUYECKOTO XapakTepa W 3a/ad U3 CMEKHBIX JUCHMUIUIMH C UCIOIb30BaHUEM
MIPU HEOOXOAUMOCTH CIPABOYHBIX MAaTEPUANIOB, KAJIbKYJISTOPa, KOMIIBIOTEPA;

HAXOJUTh 3HAUYCHMS JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYyp M UX OTHOLIEHUS, rpa-
IYCHYIO MEpY YIJIOB, MPUMEHSASI ONpeNeeHusi, CBOMCTBA M MPHU3HAKU (QUTYyp U UX
AJIIEMEHTOB, PaBEHCTBO QUTYP;

ONEPHUPOBATH C HAYAJIbHBIMU NOHATUAMHU TPUTOHOMETPUU U BBINOJIHATH dJIEMEH-
TapHbIe ONepalny HaJl QYHKIMSIMU YTIIOB;

MCIIOJIb30BaTh CBOMCTBA U3MEPEHHUS IUIMH, TUIOMIAIEH U YII0B IIPU PELICHUH 3a-
Ja4 Ha HaXO0XKJICHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, IJIMHBI T1YT'M OKPY’KHOCTH,
IpasyCHON MEpHI yria;

BBIUHUCIIATD JJIMHBI JIMHEWHBIX 3JIEMEHTAPHBIX (UTYp W UX YIJIbl, HCHOJIb3YS
(bopMybl ITMHBI OKPY>KHOCTH U JIMHBI JYTU OKPYKHOCTH, (POPMYIIBI IIIOIIaAen Gpu-
I'yp;

BBIYMCIIATH IUIOIIAIA TPEYTOJIBHUKOB, MPSIMOYTOJIBHUKOB, MapaJiieJIorpaMMOB,
Tpamneuuii, KpyroB U CEKTOpPOB;

BBIYUCIIATH JUIMHY OKPY’KHOCTH, JJIMHY YT OKPYKHOCTH;

pemaTh NpaKTUYECKUE 3a]a4H, CBA3AHHBIE C HAXO0XKIECHUEM T€OMETPUUECKUX BE-
JUYHH, UCTIONB3Ys IPU HEOOXOAMMOCTH CTIPABOYHUKU U TEXHHUYECKUE CPEJICTBA.

OOvyuyaronuiicss HayIYUTC:

*  OIEepUPOBATH HAa 0A30BOM ypOBHE MOHATUAMH F€OMETPUUICCKUX DUTYD;

*  W3BJCKaTh MH(OPMAITUIO O TCOMETPUICCKUX (PUTypax, MpeICTaBICHHYIO Ha
gyepTekax B IBHOM BHUJIC;

*  MPUMEHATH JJIS PEIICHHS 3a7a4 FeOMETpUYCECKHUE (DAKTBI, €CIIU YCIOBUS UX
MPUMEHEHUS 3aJIaHbI B IBHOH (hopMme;

*  pemaTh 3aJaYd Ha HAXOXKJICHHE T'COMETPUUYCCKHUX BEIMYMH 10 00Opasmam
WM JITOPUTMaM;

*  OIepupoBaTh Ha 0A30BOM ypOBHE IMOHSATHUSMH: PAaBEHCTBO (DHUTYp, paBHBIC
(GUTYpBI, pABEHCTBO TPEYTOJILHUKOB, MapaJJICIIBHOCTD MPSMBIX, TIEPIICHIUKYIIPHOCTh
MPSMBIX, YIJIBI MKy MPSAMBIMU, TICPIICHIUKYJISP, HAKJIOHHAS, IPOCKITUS;

*  BBINOJHITH U3MEPCHUE JIJTUH, PACCTOSHUN, BEJIMYUH YTJIOB, C TIOMOIIBIO UH-
CTPYMEHTOB IS K3MEPEHUH JIJTMH U YTJIOB;

*  NpPUMEHATH (HOPMYJIBI TIEPUMETPA, TUIOMIAAN U 00BbEMa MPU BBIYUCICHUSAX,
KOT'/Ia BCC JIAaHHBIC UMEIOTCS B YCIIOBHH,

* mpuMeHsATh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOILLIECHUS
IUTS1 BBIYMCIIEHUS JUIMH, PACCTOSIHUH, TIJIOMIAIEN B IPOCTEUIINX CITy4dasiX;

* 1300paxkaTh TUMOBBIC MIIOCKKUE PUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKHU U C
ITOMOIIbIO HHCTPYMEHTOB;



* BBIOMpATH MOAXOASNIUNA U3YUYCHHBIM METOM ISl PEIICHHUS W3YyYEHHBIX THUIIOB
MaT€MAaTUYECKUX 3a/1a4.

B nmoBceHEBHOM KM3HU M IIPU U3VICHUM JPYTUX OPEAMETOB:

*  HCIOJb30BaTh CBOMCTBA r€OMETPUUYECKUX (DUTYD JJIS PEIICHUS TUITOBBIX 3a-
Jlad, BO3HUKAIOIIMX B CUTyalUsAX IMMOBCEJHEBHOM JKU3HU, 3a7ay IMPAKTUYECKOTO CO-
JepKAHUS;

*  HCHOJIb30BaTh OTHOLICHHUS JJIs PEIIEHUS IIPOCTEUIINX 3a7a4, BOZHUKAIOIINX
B pE€aJIbHOM KU3HU;

*  BBIYHCJATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIUAX, TIIOIIAIH
B MPOCTEUIIUX CIIy4yasX, IPUMEHATh (GOPMYJIbI B MPOCTEHIIUX CUTYyaIUsX B IMOBCE-
JITHCBHOM >KW3HHU;

*  BBINIOJIHATH MPOCTEHIIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOIUMEBIE B pe-
aJIbHOM JKU3HU.

OOyyaronuncs Moay4YUT BO3MOKHOCTb:

*  OBJIQJIETh METOJAMHM PEUICHUS 3a7a4 HAa BEIYUCICHUS U JI0KA3aTEIbCTBA: ME-
TOZOM OT NMPOTUBHOT'0, METOJIOM MOJ00US, METOIOM Mepebopa BapuaHTOB;

*  TPUOOPECTH OMBIT MPUMEHEHHS alNre0panyeckoro U TPUrOHOMETPHUUECKOTO
arrapara npu pelIeHUU T€OMETPUUECKUX 3a]1ay;

*  BBIYMCIATH IUIomanu (UTyp, COCTABICHHBIX M3 JABYX WU Oojee mpsmo-
YTOJIbHUKOB, MApajjIeIOrPaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

*  BBIUMCIATH IUIONIAJIA MHOTOYTOJIbHUKOB, UCHOJIb3Ysl OTHOILICHUS PAaBHOBE-
JMKOCTHA U PAaBHOCOCTABJIEHHOCTH.

2. Copep:xxkanme Kypca

Pazgen 1. Yriasl (7 yacoB)

VYron. Beanuuna yrina. I'pagycHas mepa yrina. buccekrpuca yrina. CMexHbIE U
BEPTUKAIbHBIE YIJbl. YTJbI, 00pa30BaHHbIC MapaUIeIbHBIMU MPSIMBIMU U CEKYIIEH.
Tpeyronbauku. Buasl TpeyroiabHrkoB. CymMma yriioB TpeyrojbHUKa. BHENIHUE YIIbl
TpEyrojbHUKa YTJbl B paBHOOCAPEHHOM, PaBHOCTOPOHHEM TPEYTrOJbHUKAX. YTJIbI,
CBSI3aHHBIE C OKPY>KHOCTBIO. YTIIbl B UEThIpeXyrojibHukax. CBOMCTBA yIJIOB mapajie-
JorpaMma, IpsiMOyroJibHUKa, poM0a, KBajpaTa, Tpareiuu.

Paznen 2. Jlunuu B TPCYT'OJIBbHUKEC, YCTHIPCXVI'OJBbHUKC N OKPYKHOCTH (17 ga-

COB)

BricoTa, Mmeaunana, OuccekTpuca, CepeJUHHBIN MEePIEHIUKYISP, CPEIHSS JIUHUS
TpeyroiabHuKa. [Ipu3Haky paBeHCTBA TPEYTOJbHUKOB, B TOM YHUCJE U MPSIMOYTOJIbHBIX.
JlnaroHanau U BBICOTHI B MapajuiesiorpaMMe, pomOe, IpsIMOYTrOJIbHUKE, KBaapaTte, Tpa-
neunn. CpenHsas nuHUs Tpaneuud. OTpe3Ku U MpsIMbIE, CBSA3aHHBIE C OKPYKHOCTBIO.
KacarenpHasg u cexymias K OKpPYKHOCTH. XOpAa, paauyC U AUAMETP OKPYKHOCTH.
BrnucaHHble M ONMMCAaHHBIE OKPYKHOCTH JJISI TPEYTOJbHHKOB, YETHIPEXYTOJbHHUKOB,
MPaBUWIBHBIX MHOTOYTOJIBHUKOB. TpuronoMmerpuueckue (GyHKIMH OCTPOro yria B
IPSIMOYT'OJIBHOM TpeyroyibHUKe. OlpeserneHne CuHyca, KOCUHYca, TaHIe€HCa OCTPOro
yria npsiMoyroiyibHoro tpeyroisHuka. Teopema Iludaropa. Teopema, obpaTHas Teo-



peme [Iudaropa. 3HadueHus cuHyca, KOCUHyca, TaHTeHca J1s yrioB 30°, 45°, 60°. BeI-
YUCJICHUE JIEMEHTOB TPEYTOJLHUKOB C UCIOJIb30BaHUEM TPUTOHOMETPUUYECKUX COOT-
HoIIeHUH. TPeyroJbHUKHN U YeTHIPEXYTOJIbHUKH Ha KJIeT4aTol Oymare.

Paznen 3. ITnomanu duryp (10 yacos)

[TonsiTe o muomEaAM MIOCKON GUrypsl U ee cBoMcTBax. M3amepenue miomiaaei.
CpaBHenue u BeluMcieHHE miomanei. Ilnomane napamnenorpamma. Ilnomane mps-
MoyrosibHuKa. [Tnomans pom6a. Ilnomans kBagpara. Ilnomane tpanenuu. [nomans
TpeyrosibHuKa. Ilnomans MHOroyroiapauka. Ilnomanes xpyra u ero yacreu. Ilnomanu
¢buryp, n300paxe€HHBIX Ha KJIETYaTON Oymare.




3. TemaTnueckoe (KajJeHIAPHO-TeMATH4YECKOe), INIAHMPOBAHHUE BHEYPOUHOI'0 Kypca

CepearHHbIN

CBA3aHHBIC C 3aMCUYATCIIbHBIMU TOUKaMU

CaMOCTOATECIIBHO HAXOAUTHh U
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Pa3nea 1. Yrasl 7 yacoB
VYrom.
Buccexrpuca yrna
CMexHbIE U OOBSICHATD, UTO TAKOE YroJ U rpaaycHas Me-
BEPTHUKAJIbHBIE YIIIbI pa yriia, OMcceKkTpurca yria; Kakue yribl Ha3bIBalOTCs JlmunocTtHbIe: GopMHUpOBaHUE CTAp-
CMEXHBIMH U KaKUE BEPTHKATBHBIMU; (OpMyIIHpo- TOBOI MOTHBALIMH K O0YUEHHIO; TIOJIOXKH-
VY1151, 00pa3oBaHHbIE Ha- BAaTh YTBEPXKIEHUS O CBOMCTBAX CMEXHBIX U BEPTH- TEIBHOT0 OTHOLLIEHHS K YUEHHIO, KeJTaHHs
paJuieIbHBIMU MPSIMBIMU U KaJbHBIX YIJIOB; OOBSCHATH C IOMOIIBIO PUCYHKA, MpruoOpeTaTh HOBBIC 3HAHUS, YMEHUSI.
CeKylien Kakye yriibl, 00pa30BaHHbIE TPH MIEPECEUEHHUH IBYX PerynaruBHble: yMeThb HUCCIENOBaTh
CymMa yriIoB TpEYroJbHU- MPSIMBIX CEKYIlEeH, Ha3bIBAIOTCSI HAKPECT JICXKALUMH, cHTyaly, TpeOyloye OIEeHKH JEHCTBUS B
ka. BHelnue yrisl Tpe- KaKKe OJJHOCTOPOHHUMU U KaKHE COOTBETCTBEHHBIMH, COOTBETCTBHUU C MOCTABJIEHHOM 3aauei.
YTOJIBHUKA 3HATh CBOMCTBA U IMPU3HAKU MapaJUIEIbHBIX IPSMBIX. L2 Ilo3naBartenbHEbIE: 258
DopMyIUpOBaTH TEOPEMY O CYMME YIJIOB TPEYTOJIb- 3.4.5 6’ 1’1 CTPOUTBH JIOTUYECKHUE LIETIH PACCYXK- >
VYTIIBI B paBHOOCIPEHHOM, HUKa U e€ CJIeJCTBUE O BHEIIHEM yIJIe TpeYrojbHUKa,| =~~~ TCHU.
PaBHOCTOPOHHEM Tpe- 3HATH CBOMCTBA YIJIOB B PaBHOOEPEHHOM M PaBHO- KomMmyHHUKaTHBHBIE: yMEHUE
YTOTBHUKAX CTOpOHHEM TpeyroiabHUKax. DopMyIHpOBaTh MOHS- 0(hOpMIISATH MBICIIN B YCTHOM U MUCEMEHHON
VTIIbI, CBA3AHHBIE C TUS [IEHTPAIbHOIO YIila U TPagyCHOM MepbI Tyr' [P€YU C YUETOM PEYEeBbIX CUTYyallUil.
OKPY/KHOCTBIO OKpYXHOCTH; (POPMYJINPOBATH TEOPEMBI: O BIHCAH- UKT-koMmneTeHI1H:
HOM yriie. @opMynHpOBaTh YTBEPKACHUE O CYMME 1) CaMOCTOSITENIEHO HAXOIUTh
YTJI0B BBIMTYKJIOrO MHOTOYTOJIBHUKA, 3HATh U MPUMeE- nH(OopManuio B HHPOPMAIIMOHHOM I10JI€;
Vel B HSTh CBOMCTBA YIJIOB B MapajulenorpaMMe, npsmo- 2) aHaNM3UpPOBATH HH(POPMALIHIO.
YETBIPEX YT OJIbHUKAX yrojapHUKE, poMOe, KBajpare, Tpaneniun MexmpeaMeTHbIe OHATHS: YTBEp-
PKJI€HHE, CBOWCTBA, CPaBHEHHE, CXeMa, KJlac-
cuduKams
Pa3nen 2. /IuHNN B TPeyroJbHUKE, YeThIPEXYTrOAbHIKE H OKPYKHOCTH 17 yacoB
3HaTh ONpeAeNneHus BEICOThI, MEHaHbI, OHC- JlnyHOCTHBIE: (OPMUPOBAHUE BOJIK
Bricora, Menuana, Guccek- CEKTPUCHI, CEPEANHHOT0 MEPIICHIUKYIISIpa, CpeTHEH 1,2, |1 HACTOWYMBOCTH B JIOCTHIKCHUH IICITH. 2,5,8
Tpuca, TPEYrojJbHHUKa JIMHUM TPEYroJibHUKA. DOPMYIUPOBATH TEOPEMBI, 3,4,5,6,11 PerynsituBHbie:




NEPpHCHAUKYJIAP, CPCAHAA
JIMHUA TPCYTOJIbHUKA

TPCYTOJIbHUKA: O 6I/ICC8KTpI/IC8 yria v, Kak CJICa-
CTBUC, O ICPECCCUCHNUN 6I/ICC€‘KTpI/IC TPEYTroJIbHUKA; O
CCPCANMHHOM MEPHECHAUKYIIAPEC K OTPE3KY U, KaK

IIpusHaku paBeHCTBa Tpe-
YTOJIBHUKOB

CIIE/ICTBHE, O MEPECEUCHUH CEPEIUHHBIX MEPIICH U~
KYJISIpOB K CTOPOHAM TPEYroJbHUKA; O IIepeceueHUH
BBICOT TPeyrojibHuKa. DOPMYIMPOBATH U TPUMEHATH

HpI/I3HaKI/I PaBCHCTBA IIps-
MOYTOJIBHBIX TPEYT'OJIbHU-
KOB

MPU3HAKU PABCHCTBA TPCYT'OJIbHUKOB, B TOM YHCJIC U
MPAMOYT OJIbHBIX. I/I3o6pa>1<aTL " pacrio3HaBaTb MHO-
COYT'OJIBHUKHW Ha Y€PTECIKAX; B TOM YHCJIC HA KJIICTYA-
oM 6yMare, IIOKa3bIBATh 3JICMCHTHI . BBICOTHI, JHA-

JluaroHasu u BBICOTBI B
napaJiesorpaMmme, pomoe,
NPSMOYTONBHUKE, KBaIpa-

Te, Tpanenun

rOHAJIM HapauleiorpaMMa, Tparelnun, paBHoOeIpeH-
HOMI M MPSIMOYTOJIBHOM Tpanenuii, NpsIMOyrolbHUKA,
[poMOa, KBasipaTa; GOpPMYIHUPOBATH YTBEPKACHUSI 00
MX CBOMCTBaX W NMpHU3HAKAX; pelIaTh 3aJauy Ha BbI-
YHCIIEHHE, TOCTPOEHHE, CBSI3aHHbBIE C 3TUMU BUJIAMHU
YEeTHIPEXYTOJILHUKOB. 3HAThH OMpE/IeNIeHHE U CBOHCTBA

Cpenusisi  IUHUS
Tparenuu

cpenHeii muHUN Tpanenuu. VccaenoBaTe B3aUMHOE
[pacIioNOXKeHNe TIPSIMON M OKPYKHOCTH; (OPMYITHpPO-

IIpoBepounas
pabota 1mo Teme « Y TJIBL.
JIuHUM B TpEyroabHUKE»

BaTh OMpeielieHre KacaTelIbHOM K OKPYKHOCTH;
(bOpMYITUPOBATH TEOPEMBI: O CBOWCTBE KacaTeIbHOM,
0 TIPU3HAKE KacaTeNnbHOH, 00 OTpe3Kax KacaTelbHbIX,

OTtpe3ku, CBA3aHHbIE C
OKPYXHOCTBI0. X0p/a,
JIMaMETp, paiyc

MpOBENEHHBIX U3 OJHOM TOYKH; (HOPMYIUPOBATH TEO-
[PEMBIL: O IIPOU3BEACHUN OTPE3KOB MEPECeKAIOIUXCS
XOp[I; (POPMYIUPOBATE OHPEEIICHHUS OKPYKHOCTEH,
BIMCAHHOH B MHOT'OYTOJIEHHK M OMTHCAHHOH OKOJIO

[Ipsimble, cBsI3aHHEIE C
OKpykHOCTBI0. Kacarens-
Has, CeKyIast

MHOTOYTOJIbHHKA; (POPMYITHPOBATh TEOPEMBL: 00

OKpY>XHOCTH, BITHCAHHOW B TPEYTOJIBHUK; 00 OKPYX-
HOCTH, ONMCAHHON OKOJIO TPEYTOJIbHUKA; O CBONCTBE
CTOPOH OIMCAaHHOI'O YETBIPEXYTOJIbHUKA; O CBOMCTBE

Brniucannas B TpeyroibHUK
OKPY>KHOCTh

JIOB BIIMCAHHOI'O ‘IeTI)IpéXyFOJ'H)HI/IKa; peuiaTth 3a-
yladu Ha BBIYUCJICHUE U TIOCTPOCHUEC, CBA3AaHHLIC C
OKPYKHOCTbBIO, BMIUCAHHBIMUA U OIIMCAHHBIMUA TpPEC-

OrnucaHHasi OKOJIO Tpe-
YTOJIbHUKA OKPY>KHOCTh

OJIBHUKAMH U YeThIPEXYTrONbHUKAMH. Y MeTh (op-
MynupoBath TeopeMy [Tudaropa u odpaTHytO €if;
[peLIaTh 3a/1a4d HAa BBIYUCIICHHS, CBSI3aHHBIC C TeOpe-

Briucannas B yeTsIpex-

YTOJIBHUK, TPaBUIBHBIN

MHOT'OYTOJIBHUK OKPYX-
HOCTh

Moii [Tudparopa. @opMyupoBaTh OMPEICICHUE U

(hbopMyTHpOBaTH YUeOHYIO IPOOIEMY, CO-
CTaBJIATH TUIAH BBITIOTHEHUS PAOOTHI.
[To3HaBaTenbHEIC: COMOCTABIIATH Xa-
[PAKTEPUCTUKH OOBEKTOB TI0 OJHOMY HITH
HECKOJIBKUM IPU3HAKAM, BBISBIIATH CXOCTBA
M pa3mu4ausi 00beKTOB KOMMyHUKATHBHEIE:
YMEHUE TIPU HEOOXOUMOCTH OTCTauBATh
CBOIO TOUKY 3pCHUSI, apTyMEHTUPYA €€, TIOI-
TBEPIKast ApTYMEHTHI (hpaKTaMHU.
HKT-kommereHuu:

1) CaMOCTOSATENFHO HAXOIUTh
nH(pOopMannio B HHPOPMAIIMOHHOM I10JIE;
2) OCYILECTBIIATH 00pa3oBa-

TeBEHOE B3aMMOJICHCTBYE B MH(POPMAITHOH-

HOM MPOCTPAHCTBE 00pPa30BaTEIBHON Opra-

HU3AIMH.

MexXIpeMeTHBIC TTOHSATHSI: PACCTO-
STHUE, CBOWMCTBA, MacIITad, BUJ, CPABHECHUE,

cxeMa, aHaJIorus, Kiaccupukanus




OnucaHHas OKOJI0
YETBIPEX YT OJIbHUKA,
MPaBUILHOIO MHOT'0-
YTrOJIbHHUKA

OKPYXHOCTb

MJLTFOCTPUPOBATH MOHSATHS CHHYCa, KOCHHYCA U TaH-
reHca OCTPOro yrila MPSMOYTOJIBHOIO TPEYTOJIbHUKA;
BHATh OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U
3HAuUEeHUs CHHYCa, KOCHHYCa U TaHI'€Hca JUld YIJIOB
30°, 45°, 60°. HaxoauTh 351eMEHTHI TPEYTrOJIbHIKA Ha

Teopema
IMudaropa

KJIeT4aToil Oymare.

Tpuronomerpuue ckue
(YHKIMM OCTPOTro yria B
HPSMOYTOJIBHOM TPEYTOJIb-
HHKE

3HaueHUs CHHYCa,
KOCHHYCa, TAaHTeHCa AT
yrnoB 307, 45°, 60

TpeyroinbHUKH U
YETBIPEXYTOJbHUKHU Ha
KJIETYaTOl Oymare

Pazgen 3. ILnomaau 10 gacos

[Tnomans
IUTOCKOU (DUTYPHI.
[Tnomans mapanenorpam-
Ma

[Tnomanp npsimo-
YTONIbHUKA, poMOa,
KBaJIpara

[Tnomans Tpa-
Tenuu

OOBSCHATH, KaK TIPOU3BOANTCS N3MEPEHNE
rIomaael TpeyrolbHUKOB, MHOTOYT OJIBHUKOB; Kpyra

[Tnomans Tpe-
YTOJIbHHUKA

M ero JyacTeit; popMyIHupoBaTh OCHOBHEIC CBOMCTBA
MIOIAAeH, 3HaTh U IPUMEHSATEH (POPMYJIBI TUTOIIAICH

[Mnomanpr kpyra u
ero yacrei

MPpAMOYTOJIbHUKA, TapauiejgorpaMmma, TpCyrojibHUKa,
Tparciuu; peliaTb 3aJa41 Ha BbIYUCICHUSA, CBA3AH-

Wrorosas
npoBepoyHast pabora

HBIE ¢ hopMyIaMu momaaeii. HaxoxuTs ruroniaau
[pa3M4HBIX (UTyp, U300paKEHHBIX HA KJIETYATON

IMnomamn
MHOTOYTOJIbHUKOB,
n300paKEeHHBIX Ha
KJIeT4aTOol Oymare

Oymare

ITnomanu
MHOTOYTOJIbHUKOB,
M300paKCHHBIX HA

L, 2,
3,6,11, 12,
13, 14

JInuHoCTHEIE:

(hopMHUpOBaHUE HPABCTBEHHO-
PTHYECKOTO OICHUBAHUS YCBAUBAEMOT'O CO-
ImepKaHuS.

PerynstuBHbIE: CAMOCTOSITEIHHO
HAXOMUTh U (POPMYITHPOBATH YICOHYIO TIPO-
0JIeMy, COCTABIISATH IIAH BBIMOJTHEHUS pado-
TBL.

Ilo3HaBaTenbHbBIE:

BEITIOJTHATH YIE€OHBIC 3a/1a4H, HE
MMEFOIINE OHO3HAYHOT'O PEIICHUS.

KoMMyHUKaTHBHEIE: BOCTIPHHUMATH
TEKCT C YUETOM IOCTAaBJICHHON yueOHO#H 3a-
Imavn, HAXOHUTh B TEKCTE HH(OPMAIIHIO, He-
00OXOAMMYFO TS €€ PEIICHHUS.

HNKT-koMneTeHInH:

1)  yMmeHHe CpaBHHBATH U COIIO-
CTaBJIATH MH(DOPMAITUIO W3 HECKOJIBKUX UC-
TOYHUKOB;

2)  yMEHHE HHTePIPETHPOBATH U
MPECTABIATH HH(OPMAIIHIO.

1,2,5

KJIeT4aTOol Oymare

[pakrrueckas padora 1o
teme: «Ilnomaau Gpurypy»

Me)KHpeI[MeTHHe TOHATHS: CpaBHEC-

HHEe, CXeMa, IUIoNIa b, (hopMyJIa, aHaJIOTHs,
KIaccu(pUKAIIST




3ansTre 110 0000IEHUIO U
CHACTEMATU3alUU 3HAHUM 3a

Kypc

MIPOBEPOYHBIC PAOOTHI - 2

Hroro
4 npakTHYeckre padoTsl - |

MartepuajibHO-TEXHHYECKOE OCHALIIeHHE (000py10BaHHe)

1. Nutepner-pecypc:
https7/fipi.ru/oge/otkrytyy-bank-zadamy-oge#! /tab/173942232-2
2. YuebHoe nocobue ans odyvaromuxcs «lIpaktukym no reomerpuu, 9 knace», 'BOY MPO Kpacuomapckoro kpasi, 2021.
3. YuebGHo-MeToanueckoe nocodue 1 yunrtens «Peanuzanus BHeypouHoro kypea «IIpakTukym mno reomerpumn», 9 kiacc,
I'bOY UPO KpacHonapckoro kpas, 2021.
4. KnaccHblif HA00p YEPTEKHBIX UHCTPYMEHTOB (JIMHEHKA KJIACCHAsI, YTOJbHUK KJIACCHBIN, HIUPKYJIb KIIACCHBIN, TPAHCIIOP-
TUP KJIACCHBIN)
Jlocka MarHUTHO-MapKepHasi WM MeJIOBasl.
IIpoexkTop MyJIBTUMENUNHBIA C KPEILUICHUEM
KomneroTep (HOyTOYK) neaarora.
Komnrwrotep (HOyTOYK) 0Oy4aromierocs.
9. Cuctema rosocoBanus (rnpu Hanuuuu B O0).
10. UnTepaktuBHas nocka (rmpu Haimuuu B O0).
11. MuauBuayaibHbI HAOOP YEPTEHKHBIX HHCTPYMEHTOB 0Oy4Jaroerocs (JMHeiKa, yroibHUK, TPAHCTIOPTHP).
12. Ho>XHULBL.
13. Kuneii.
14. IlBeTnas Oymara, KapTOH.

PN W

** OCHOBHBIC HAalIpaBICHUS BOCIIMTATEIbHON ACITEIHLHOCTH
1. TlatpuoTUueckoe BOCIIUTAHHE.

2. DCTeTUYECKOE BOCITUTAHUEC

3.1leHHOCTH Hay4YHOT O TO3HAHMUSL.

4. DKOJIOTHUECKOE BOCIUTAHUE.




Cnucok McnoJb30BAHHbIX HCTOYHHKOB

1. T'eometpust: 7-9 wiaccel: yueOHUK i1 0OIIe00pa30BaTeIbHBIX OpraHu3a-
uuii/ JI.C. ArtanacsH, B.®. byry3oB, C.b. Kagomues u ap. M: «IIpocsere-
Huey, 2020.

2. T'eometpus. 9 kmacc. YueOHUK 111 001e00pa30BaTEIbHBIX YUPEKICHUMN./
B.®. byry3os, C.b. Kanomues, B.B. IIpaconos - Mocksa: «lIpocBemenue»,
2019.

3. T'eometpusi: 7 kmnacc: Y4eOHMK IS ydammxcs 0011eo0pa3oBaTEIbHBIX
yupexnaennit /A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Axup, M.: «Benrana-
I'pad», cepust «Anroputm ycnexa», 2019.

4. T'eomerpusi: 8 kimacc: Y4eOHWK Il ydamuxcs 00I11eoOpa3oBaTEIbHBIX
yupexaennit /A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Axup, M.: «Benrana-
I'pad», cepust «Anroputm ycnexa», 2019.

5. F'eometpusi: 7-9 kiaccel: yueOHUK 11 0011e00pa30BaTEIbHBIX

opranuzaiuii. A.B. I[Toropenos. M: «IIpocsemenue», 2018.

6. I'neitzep .. Uctopust marematuku B mkoie 7-8 ki. [locobue mnsg yuure-
nei. M.: [Ipocsemienue, 1982. - 240 c.

7. Manbix A.E. Ilnomanau reometpuueckux ¢uryp: yued. nocodue / A.E. Ma-
aeix, M.W. I'myxoBa: Ilepm. roc. nex. yu-T. - Illepmsb, 2011. - 108 c.

8. Marematuka. OCHOBHOM TrOCyJapCTBEHHBIN 3K3aMeH. ['0TOBUMCS K MTOTO-
Boi artectanuu: [yueOHoe mocobue]/ A.B. Cemenon, A.C. Tpenanmun, 1.B.
Awmenko, I1. W. 3axapos, U.P. Beicoukuii, JI.A. TutoBa; nox pea. 1U.B. SAmen-
Ko - Mocksa: U3narensctBo «MHTeexkr  Llentp», 2021.

9. Harnsannas reomerpusi. 5-6 xi,: ydeOnux/Iapeirun N.®., Epranxkuena
JLH.-M.: Jlpoda, 2017.

10. OI'D o marematuke oT A no fA. 3agaum o reometpuu.2020 roa. / N.B.
Smenko, C.A. lllectako. M.: MIITHMO, 2020.

11. CamaroB H.M. CtpourenbHas Mmarematuka. M.: Beicmias mkona, 1975.

12. FOmkeBuu A.I1. McTtopust matematnku B cpennue Beka. M.: TUOMIL, 1961
13.Amenko U. B., IllectakoB C. A. OI'D nmo marematuke oT A 1o . 3agauu mo
reometpud. 2020 roa. M.: MITHMO, 2020. - 120 c.

14. Slmenko M. B. OI'D: 3000 3amau ¢ oTBeTaMu 10 MaTeMaThke. Bce 3amanus
gactu 1 / W. B. flmenko, JI. O. Pocnoga, JI. B. Ky3nenona, C. b. CyBopoga, A.
C. Tpenanum, II. K. 3axapos, B. A. Cmupnos, U. P. Beicoukuii; nox pen. 1. B.
Amenko. M.: M3aatensctBO «Ik3ameny», MITHMO, 2020. - 526, [2] c. (Cepus
«OI'D. baHk 3agaHui»).

HNuTepHeT-pecypcebl

1. ®I'bHY «®enepanbHblil THCTUTYT MEAATOTMYECKUX U3MEpeHU» OT-
KpBITBIN OaHk 3amanuit OI'D no maTemaTuke

https: //fipi.ru/o ge/otkrytyy-bank-zadaniy-oge# !/tab/173942232-2

2. ®I'bY «DenepanbHblii UHCTUTYT OLIEHKM KauecTBa OOpa30OBaHUS»
oOpaslibl U ONKMCaHUs MPOBEPOUHBIX padoT Ay npoBeaeHust BITP B 2021 roay
https://fioco.ru.
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3. OrtkpeiThiii 6aHk 3a1a4 EI'D mo Maremaruke (6a30BbIil U pouiib-
HbIil ypoBHHM) (https://base.mathege.ru/, https://prof.mathege.ru/).

4. http://amazing-facts.ru/people/fakty o matematikah.html

5. https://artishki.ucoz.ru/publ/istorij a/romb_kak odin_iz_drevnej
shikh simv olnykh arkhetipov _slavjan/2-1-0-71

6. https://multiurok.ru/blog/istoriia-vozniknoveniia-sinusa.html
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