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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHWH M B3aUMHOE
pacoJIOKEHUE, ONUPAECTCS HA JIOTMYECKYIO, JOKa3aTelIbHYI0 JMHUIO. LleHHOCTh u3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPBHI K JIOKHBIM, IPOBOJIUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBaTH OOpaTHBIE
YTBEPKACHHUS.

Btopoil nenbro n3yd4eHuss TeOMETpPUU SBISETCS UCIIONIb30BaHUE €€ KAK MHCTPYMEHTA IIPU
pElIEHMH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUYANOIIUXCA B pPEATbHOU
*Ku3HU. OOydaromuiics OJDKEH HAy4YHTbCSl OIMpPENeIUTh T'€OMETPUYECKyro (Urypy, OmMcarhb
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTATh
HEOOXOAUMYIO [UITMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYCHUHM I'€OMETPHUM.
[Ipu pemieHun 3agad  MPAKTHUYECKOTO  XapakTepa OOy4YaroUIUiics  y4uTCA  CTPOUTH
MaTeMaTUYeCKUe MOJENN pEaJbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3ysbTaTa.

KpaiiHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTUMU Y4eOHBIMH IpeaMETaMH,
MOTHUBHPOBaTh  HWCIOIB30BAaTh  ONpPENECICHUS TIEOMETPUYECKHX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VY4eOublii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felibl COJEp>KaHUS:
«I'eomerpuueckue ¢GuUrypsl M UX CBOMcTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHple nmoHsaTHs reomeTpun. Touka, mpsimasi, OTpE3OK, Jyd. Yrosu. Bunabsl yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpuH. [IpuMepbl cuMmmMeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyroabHuk. Beicora,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYrOIbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M IpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjoB TpeyrojbHUKa. BHeriHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHbl IHPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHyse. [Ipu3Hakum paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0obIIeH cTOpoHe TpeyroibHUKa. [leprneHiuKysp 1 HaKJIIOHHAs.

I'eomeTpryeckoe MecTO TO4YeK. buccekTpuca yrina M CEpeIMHHBIN INEPHNEHAMKYISAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOopJa M JAMAaMeTp, HMX CBOiicTBa. B3anMHoe pacroyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyx HOCTU. OKpYyKHOCTb, BIIMCaHHAas B
yroJ. BimcanHas u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0usi TpeyroabHUKOB.
[TpumeHneHnne no100ust pH pelIeHNH TPaKTUYECKHUX 3a/1ad.

CaolicTBa miom@aae reomerpuueckux @uryp. @opmyisl A MIIOLAAW TPEYroJbHUKA,
napajenorpaMma, pomoa u tpanenuu. OTHOIIEHHE TUIOIaAe MOJOOHBIX GUTYD.

Brruncnenue niomiaaeil TpeyrobHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[ludaropa. [Ipumenenue teopembl Iludaropa nmpu pemeHUN MPaAKTHYECKUX
3aj1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IEHTPAJIBHBIE YIJIbL, YIOJ MEXKIAY KAcCATeIbHOW M XOPIOH. YTIBI MEXIY
XOpJlaMH MW CEeKyIlMMHU. BrmcaHHble M ONWCaHHBIE YETHIPEXYTOJBHUKH. B3anMmHoe



pacrnoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmume KacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOX/1€CTBO. DOPMYJIbI IPUBEICHUS.

Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB UM Teopema CHUHYCOB. Pemienue
MIPAaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Togodue cooTBETCTBEHHBIX JIEMEHTOB.

TeopeMa o mpou3BeEHUU OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHbIM BeKkTopaMm. KoopaumHaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IIJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €Tr0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOCTel. [1momans kpyra, cekTopa, CEerMeHTa.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (d71eMeHTapHbIe PEACTABICHNUS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Ppe3yabTaThl OCBOCHHUS TNPOrpaMMbl ydeOHOro kypca «I'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MpOSIBJICHUEM HHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCUMCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHWEM K JOCTHDKCHHSAM POCCHHCKUX MAaTeMAaTHKOB W POCCHUHCKOU
MaTEeMaTHYECKOU IIKOJIbI, K MCTIOJb30BAHUIO ATUX JOCTHIKEHUN B IPYTUX HAYKaxX M MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas,
MpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaKTAHCKOTO O0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHMKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEHICHUH MPAKTUYECKUX 3a/lad MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHONW TPAeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEHICHU, PacCyKIeHUHN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YeloBEeUeCKON MAesITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEIOBATENILCKON JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMe  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1arONoJIyYns:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B o0iacTu
COXPAHHOCTH OKPYXKAIOIIeH cpeabl, MIAHUPOBAHUS IOCTYNKOB M OLIEHKH HMX BO3MOXHBIX



MOCJICICTBHIA Ui OKPYIKAIOIIEH Cpe/bl, 0CO3HAHHEM TJI00AILHOTO XapakTepa dKOJIOTHICCKHX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIHAILHON U MPUPOIHOI cpeabl:

TOTOBHOCTHHO K IIGIZCTBI/ISIM B YCJIOBHUAX HCOHpeI[eHéHHOCTI/I, MOBBINICHUIO YPOBHSA cBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y IPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHHSI, HABBIKM U KOMIICTCHIIMH U3
OIIbITA APYIUX;

HE00X0MMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HopMyTupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBICHHUSAX, B TOM YHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
JNeQUIHUTBI COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
NercTBUS, POPMYIIMPOBAThH M OLICHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble loruueckue AeiicTBUs:

® BBUIBISITh M XapaKTEpU30BATh CYIIECTBEHHBIC NMPU3HAKM MaTEMATUYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHSIMHU, (OPMYJIUPOBATH OMNPEAETICHUS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIPUHMMATh, (popMynupoBaTb U HPeoOPa30OBbIBATH CYXAEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBUIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (PaKTax,
JaHHBIX, HAOMIOAEHMSIX W YTBEPXKACHUSAX, NpeularaTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKJIEHUHN (IpsIMbIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEIBHO HECIOXKHBIE J0Ka3aTelIbCTBA MaTeMaTHYeCKHX (HaKToB,
BBICTpAauBaTh apryMEHTalllI0, NIPUBOJUTh IPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh cHoco0 penieHUs ydeOHOW 3anadyu (CpaBHUBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HanboJsiee MOAXOMAIINNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® CIOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS,
(dopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKNE TPOTUBOPEUHE, IPOoOIeMy, CaMOCTOSITEIbHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpPMUPOBATH THIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSTEIHHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Y COOOM;



camMoCTOsITeNIbHO  (hopMynupoBarh 00OOIIEHHMST W BBIBOJABI IO  pe3ylbTaTaMm
POBEIEHHOTO HAOMIONEHUS, MCCIEIOBaHUs, OLEHUBATH JIOCTOBEPHOCTH IOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BHTHE MPOLIECCA, & TAKXKE BBIIBUTATH MPEAOIOKEHHS
0 €ro Pa3BUTUH B HOBBIX YCIOBUSX.

PatGora ¢ undopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOUpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh opMy MpeAcTaBlieHuss WHGOPMALIUK U WUTIOCTPUPOBATH pelIacMble 3a/1auu
CXEeMaMH, IuarpaMMaMH, HHOU rpauKoi U MX KOMOWHAIIMSIMH,

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUKM 1O KPUTEPUSAM, HPEIOKEHHBIM yUUTEIEM WIH
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHnKaTHBHBIE YHUBepCAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXJAECHUS B COOTBETCTBHM C YCIIOBUSIMU M LEISIMU
oOmieHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOI TOYKY 3pEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHHUs 3aJauyd, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yiIbTarT;

B XO7ie 00CY>K€HUs 3a7aBaTh BOIPOCHI 110 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
peraeMoil 3a1auu, BbICKA3bIBAaTh MJIEH, HALIEJICHHBIC HA TIOUCK PELIEHUs, COIIOCTaBIATh
CBOM CY)KJEHUS C CY)KIEHUSMU JPYrUX YYaCTHUKOB JMajora, 0OHapyKUBaTh pa3jinyue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyaupoBaTh pazHOIIacus, CBOU
BO3PAaXKECHHUS;

IpPEICTaBIIATh PE3ybTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTa, UCCIECI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ad MpPE3eHTAlUd U
0COOEHHOCTEHN ayAuTOpUH;

MNOHUMAaTh U MCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW U MHAMBUIYAIbHOM pabOThI MpH
pelIeHny yueOHbIX MaTeMaTH4YEeCKUX 3a]1ay;

INPUHUMATD 11€JIb COBMECTHOM AESITENbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYXK/1aTh MPOLECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh PpabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C IpYT'MMH YJI€HaMU KOMAaH/[Ibl, OLIEHHBATh KaYyeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT
10 KpUTEpUSIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMHU B3aUMOJACHCTBHUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3ajauyd (WIK €ro 4acTb),
BbIOMpaTh CcHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATh BApUAHThI PELIEHUN C y4ETOM
HOBOH MH(pOpMAIHH.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:



e BJAJETh CIIOCOOAMHU CAaMOMIPOBEPKU, CAMOKOHTPOJIA IpoIlecca M pe3yabTara pelieHus
MaTeMaTHUYEeCKOM 3aJ1auu;

® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NpPH PELICHUM 33Jaud, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJAECHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU IOCTABICHHON IENU U YCIIOBHSIM,
OOBSICHATh MIPUUYUHBI JOCTHXKEHUS WM HEJAOCTHKEHUS LI, HaXOAUTh OIIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce oOydaromMiics MOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pe3yibTaThl:

PacrioznaBaTth M3yueHHBIE TE€OMETPUYECKHE (UTYpBI, ONpPENEIsITh HX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'€OMETPUUYECKHE (UIYphl, BBIIOJIHATH YEPTEXKU IO YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIMYMHBL. Pemars 3ajaud Ha BBIYMCICHUE IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatp rpyOylo OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B PEaJbHON KHU3HM,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 10 MOPAIAKY BETUYHHBI.

Ctpouts 4epTeku K FeOMETPUYECKHUM 3a/1adaM.

Ilonb30BaTbcs NpPHU3HAKAMH PABEHCTBA TPEYIOJBHHMKOB, MCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAMTH OTMYECKUE PACCYXKIECHHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

ITonp30BaTbCsd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIbHOTO TPEYTrOJIbHUKA, B PpELICHUU
r€OMETPUYECKUX 3a1a4.

OnpenensaTh NapajuieNbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemats 3a1aun Ha kiieTyaroil Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAWUTh YHCIOBbIE W OyKBEHHBIE 3HAYEHHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NPH IEPECEUEHUU JBYX MapaliebHbIX
IPSMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4r Ha HaX0K/JICHUE YTIJIOB.

Bnagets noHsTHEM T€OMETPUYECKOTO MECTAa TOUEK. Y METh ONPEIEIATh OUCCEKTPUCY yIiia
U CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

DopMynMpoOBaTh ONPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
IIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOWCTBA MPH PEIICHUH 3a1a4.

BraneTe MOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHHKA OKPYXHOCTH, YMETh HaXOAUTh €€
neHtp. [lonp3oBarbes GpakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIepeceKkaroTcs B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIE IEPIEHIUKYIAPbl K CTOPOHAM TpPEYrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brmagete mNOHATHMEM KacaTeNbHOM K  OKPYKHOCTH, TOJB30BaTbCsl TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHON U paanyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.



[Tonb30oBaTbcsl MPOCTEMIIMMHM TEOMETPUYECKUMU  HEPaBEHCTBAMM, IIOHUMATh HX
MPAKTUYECKUI CMBICII.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOMYYHUT CIEIYIONIUE MPEIMETHBIE
pe3ynbTaThl:

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETBHIPEXYTOJBHHUKOB, UX 3JIEMEHTHI, IMOJb30BAThCS HX
CBOICTBaMM IpU PELIEHUHN I€OMETPUUECKHX 3a]ad.

ITpuMeHsTh CBOICTBA TOUKM IE€PECEUEHMS] MEIUaH TPEYrolbHHKA (LEHTpa Macc) B
peLIeHny 3a1a4.

Branete noHsATHEM CpelHEN JIMHUM TPEYroJIbHUKA U TPANELH, IPUMEHITh UX CBOWCTBA
IIpU pELICHHHM reomerpudeckux 3anad. l[lomb3oBarbes Teopemon Paneca M TEOpEeMOM O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS NPAKTUYECKUX 3a/a4.

[TpuMeHsTh NpU3HAKU NTOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUYECKUX 3aa4.

[Tonb3oBatbes Teopemoi Iludaropa mnisg pemieHUs TeOMETPUYECKHX M MPAKTHUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/ayax, CaMOCTOSITEJIbHO J€NaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JIMHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro yrijia MpsIMOYTIOJbHOIO
TpeyroyibHUKa. [101630BaThCS STUMHU MOHATUSMH IS PELLIEHUS IPAKTUYECKUX 3a/1a4.

Bbruncnate  (pasnuyHbBIME - coco0aMM)  IUIOHIA[b  TPEYrojJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (monb3ysach, TJI€ HEOOXOAUMO, KaJabKylsTopoMm). I[lpumeHsiTh
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagete NOHATHSAMU BIOMCAaHHOTO M LEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yIJIax MEXIy XOopJaMu (CeKyIIMMHU) U YIiie MeXAy KacaTelbHOW U XOpaoi
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONUCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[TpyuMeHATh NOydyeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TI0NB3YSICh, I'7I€ HEOOX0UMO, KAJTIBKYJIATOPOM).

K koHiy oOyuenus B 9 kjacce oOyuaromuiics MOMYYUT CJEIYIOLIUE NpEeIMETHbIE
pE3yJIBTaTHI:

3HaTh TPUTOHOMETpUUECKHE (QYHKIUU OCTPHIX VYIJIOB, HAXOAUThb C HUX IOMOUIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KANBKYJIATOpPA) JUIMHBI M YIVIBI JJISI HETaOJIMYHBIX
3HAYEHUU.

[Tonb30BaTbes opMyslaMy NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKAECTBOM
JUISL HAXOKJICHUSI COOTHOILIEHUN MEXly TPUTOHOMETPHUUYECKMMH BETMYMHAMHU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3IUYHBIX JIEMEHTOB
TPEYrojJbHUKa («peIIeHUue TPEYroJbHUKOBY), MPUMEHATh HUX MpPHU PEIICHHUH TI'e€OMETPHUYECKUX
3ajad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. ITonp3zoBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJIbl y MoJ00HBIX ¢uryp. IlpumeHsaTs cBoiicTBa MOAO0MS B MPAKTHUYECKUX 3a]adyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.



[Tonmp30BaThbCcst BEKTOpaMH, IMOHUMATh HMX TC€OMETPUYECKHMA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEHICHUH TeOMEeTpudeckux U (usnueckux 3aaad. [IpuMeHsTh ckaispHOe
MMPOU3BCACHUC BCKTOPOB I HAXOXKACHHUA NJIMH U YTJIOB.

ITonp30BaThCH MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, IMIPUMCHATL €ro B PCHICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSMH MPaBUJIBHOIO MHOTOYTOJbHHUKA, IJIMHBI OKPY>KHOCTH, JUIMHBI JIyTH
OKPY’KHOCTM M PpaJUaHHOM Mepbl YIUIA, YMETh BBIUMCIATH IUIOLIANAL Kpyra M €ro 4acrem.
IIpuMeHATh NOy4YEHHBbIE YMEHHUS B IIPAKTUYECKUX 3aa4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUH (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
MPOCTEHIINX CITydasix.

HpI/IMeHHTb MOJIYYCHHBIC 3HAHUS HA IMPAKTUKEC — CTPOUTbL MATCMATUYCCKHUEC MOACIINU IJIA
3aJga4d peaanoﬁ JKU3HH U ONPOBOJAUTH COOTBCTCTBYIOIIUC BBIYHUCICHUA C IPUMCHCHUCM HOI[O6I/ISI
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0IB3YACh, I/Ie HEOOXOUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbsie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue mogodus. Merpuueckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAUHATHI HA INIOCKOCTH 9 1 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OK HOCTH U ILIOIIAAL Kpyra 8 bubmorexa LOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bu6mmoreka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 7 5 but6mmoreka [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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