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INOACHUTEJIbBHAS 3AIINCKA

['eomMeTpust Kak OJMH U3 OCHOBHBIX Pa3/IeIOB HIKOJIBHON MaTeMaTHKU, UMEIOIIUIA CBOCH 1IEIBI0
00ecreYnTh N3y4eHHEe CBOMCTB U pa3MepoB (HUrYp, MX OTHOIICHHUIT U B3aUMHOE PaCIONIOKCHUE,
OIUPAETCs HA JIOTUYECKYIO, I0KAa3aTeNIbHYIO JIMHHIO. [[eHHOCTh U3y4YeHUsl FTeOMETPUU Ha YPOBHE
OCHOBHOT'O 001IIero 00pa3oBaHMs 3aKJII0YAETCS B TOM, YTO OOYYaIOLIHIICA yIYUTCS IPOBOIUTD
AO0Ka3aTCIIbHBIC PACCYKACHUS, CTPOUTD JIOTHYCCKUEC YMO3AKIIIOYCHH A, JOKA3bIBAaTh HCTHHHLIC
YTBEPKIECHUSA U CTPOUTH KOHTPIIPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYKIACHHUS «OT
IPOTHBHOT0», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOPATHBIC YTBEPHKICHUSI.

BTopoil 1enbro n3y4eHus: TeOMETPUU SABIISETCS UCIIOIb30BAHKUE €€ KaK MHCTPYMEHTA IIpU
pELIEHNHN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a]1a4, BCTPEUYAIOLINXCS B PEAIbHOU
xu3HU. OOy4Jarouuiics A0IKEH HayuUThCs ONPEEIUTh TeOMETPHUECKYI0 (pUrypy, onucarb
CJIOBaMU JAHHBIN YEPTEK WIM PUCYHOK, HAWTH IUIOIIA/b 36MEJIbHOTO Y4acTKa, PACCYUTATh
HE00XO0IMMYIO JJIMHY ONTOBOJIOKOHHOI'O Kabesst niu TpedyemMble pa3Mepbl rapaxa Juis
aBTOMOOMJISL. DTOMY COOTBETCTBYET BTOPasi, BHIUMCINUTENIbHAS JIMHUS B U3yUYE€HUH T€OMETPUH.
[Tpu pemenny 3a1a4 MPaKTHYECKOTO XapaKTepa 00yJatouIHiics yUYUTCsS CTPOUTD
MaTE€MaTUYECKUE MOJIEIH PEAJIbHBIX JKU3HEHHBIX CUTYalluH, IPOBOAUTH BBIUNCICHUS U
OLICHUBATh aJICKBATHOCTb IIOJIy4YEHHOTO PE3Y/IbTATA.

KpaiiHe Ba)xHO MOJUEPKUBATH CBA3H '€OMETPUH C JPYTUMHU YUeOHBIMU IIPEIMETaMH,
MOTHUBHPOBATh UCIOIb30BaTh ONPEIEICHNUS FTEOMETPUUECKUX QUTYDP U TOHSITUH,
JEMOHCTPUPOBATh MPUMEHEHHE MOTYYEHHBIX YMEHHUH B pU3UKE U TEXHUKE. DTHU CBSI3U Haubosee
SAPKO BUJIHBI B TeMax «BekTops», « T pUroHOMeTpr4eCcKUe COOTHOIIEHU», «MeToI KOOpIANHAT
u «Teopema IIudaropay.

VYuebnslit kypc «I'eomMeTpus» BKIIOYAET CICAYIONIME OCHOBHBIC Pa3/Ieibl COACPIKAHMUS:
«["'eomeTrpuueckue GUrypsl U UX cBoiicTBay, «M3mMepeHne reoMeTpu4eckux BEITUIUH»,
«/lexapTOBBI KOOPAMHATHI HAa IUNIOCKOCTUY, «BEKTOPBI», «/IBUKEHUS IIIIOCKOCTH,
«[IpeobpazoBanus mo00us».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacos (2 yaca
B HEJIEN0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJlelNo), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

HauanbHbie nouatus reomerpun. Todka, mpsimasi, OTPE30K, JIyd. YToi. Buasl yrios.
BepruxkansHblie 1 cMexkHBIE yIuibl. buccekrpuca yria. Jlomanasi, MHOrOyroJbHUK.
[TapayueabHOCTB U MEPIIEHIUKYISAPHOCTD NPSAMBIX.

Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBON cMMMeTpuu. [IpuMepsl cMMMeTpuu B
OKPY’KaIOIlleM MUDE.



OCHOBHBIE TOCTPOCHUS C TIOMONIBIO TUPKYJIS U JuHEWKU. TpeyroapHuk. BeicoTa, Mennana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.
CaolicTBa U MPU3HAKH paBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa U NPU3HAKY MMApAJJIENIBbHBIX MPsAMbIX. CyMMa yIiioB TpeyrojibHUKa. BHemHue yrisl
TPEYroJIbHUKA.

[TpsimoyronbHbIN TpeyrojibHUK. CBOWCTBO MEIHMaHBI IPSIMOYTOJIbHOIO TPEYTOJIbHUKA,
IPOBEAEHHOMN K runorenyse. [Ipu3Haku paBeHCTBa IPSAMOYTOJIbHBIX TPEYTOJIBHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C yIiioM B 30°.

HepaBeHCTBa B ITCOMCTpPHUH: HCPABCHCTBO TPCYIr'OJIbHUKA, HCPABCHCTBO O AJIMHC JIOMaHOI\/JI,
TCOpPEMA O 0oIBIIEM yriie u OoubIIIEH CTOPOHC TPECYT'OJIbHUKA. HepHeH,Z[I/IKy.]'IHp M HaKJIOHHas.

['eomeTpuyeckoe MmecTo To4YeK. buccekTpuca yriia u cepeAMHHBIN MEPIICHIUKYISAP K OTPE3KY KaK
F€OMETPUUYECKHE MECTA TOUEK.

OKpy’KHOCTb U KpYT, XOpJia U JUaMeTp, UX cBoiicTBa. B3aumMHoe pacnonoxeHne OKpyKHOCTU U
npsimoit. KacaTtenbHas u cexyias K okpyxHocTu. OKpyKHOCTb, BHUCaHHasl B yroi. Bnucannas
Y ONMCaHHAasl OKPYKHOCTH TPEYTOJIbHHUKA.

8 KJIACC

Yersipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 cBoiicTBa. YacTHsle ciaydan
napajuiesIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKHU U CBOMCTBA. Tpanenus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton yasoenust meauansl. LlenTpanbHas cummerpud. Teopema Daseca u Teopema o
HNPOMOPLUOHAIBHEIX OTPE3Kax.

Cpe,Z[HI/IC JIMHUUW TPCYTOJIbHUKA U TpaIlCluu. ]_[CHTp MaccC TpCYroJbHHKaA.

[Tonobue TpeyronbHUKOB, Kodhdunnent noaodus. [IpusHaku moao0us TPEyroIbHUKOB.
[TpumeneHue mo100Us PH PEIICHUN MPAKTHUECKUX 3aad.

CgoiicTBa muomaael reomerpuueckux ¢puryp. PopmMyssl A MIIOLMIAU TPEYTOJIbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX (HUTYD.

Brruucnenue niomiaaeil TpeyrolbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.
Teopema [Tudaropa. Ilpumenenue Teopemsl [Tudaropa npu pemeHnn npaKkTHYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT'€HC OCTPOTO yTIia MPSMOYToJbHOTO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuun yrios B 30, 45 u 60°.



Brnucannbie v LIEHTpaIbHBIE YIJIbl, YTOJ MEXAY KacaTeIbHOW M XOPA0M. YTIIbI MEXIY XOpAaMu
U CEeKylIMMU. BrincaHHbIe U ONMCaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacionoKeHue J1ByX
okpyxkHoctel. Kacanue okpyxHocreid. OO01Ime KacaTeabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemmenue TpeyroiabHIUKOB. TeopeMa KOCHHYCOB U TeopeMa CUHYCOB. Pelienne npakTuueckux
3aJa4 ¢ UCTOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

Hpeo6pa30BaHHe l'IOI[O6I/I$I. HO,Z[O6I/IC COOTBCTCTBCHHBIX 3JICMCHTOB.

Teopema 0 IpOU3BEIEHUU OTPEIKOB XOP/I, TEOPEMBI O IIPOU3BEAECHNUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTelbHOM.

Bexkrop, mrHa (MO1yJib) BEKTOpA, COHANPABIIEHHBIE BEKTOPHI, IPOTHUBOMOI0KHO HAINIPaBJICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUH HAJl BEKTOPAMH.
Pa3noxenue BekTOpa 1o IByM HEKOJUIMHeapHbIM BekTopaM. Koopannarsl BekTopa. CkansipHoe
IIPOU3BEACHNUE BEKTOPOB, IPUMEHEHUE U1 HAXO0XKACHUS UIMH U YIJIOB.

JlexapToBbI KOOPAMHATEI HA IJIOCKOCTH. Y paBHEHUS NIPSIMOM U OKPYKHOCTH B KOOpAMHATAX,
[IEPECCUCHHUE OKPYKHOCTEH U NMPAMBIX. METO KOOPAUHAT U €ro IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKY. J[JTMHA OKPYKHOCTH. ['pajlycHas u pagraHHas Mepa yria,
BBIYMCIICHHUE JIMH YT OKpYyKHOCTel. [[nomane kpyra, cekropa, CErMeHTa.

JIBuKEeHMsI IIIOCKOCTU ¥ BHYTPEHHHE CUMMETpUHU (GUTYp (31€MEHTapHbIE IPEICTaBICHNS).
[TapannensHbId iepeHoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS MpOrpaMMbl y4deOHOTO Kypca «l eomerpusi»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHMHA W peaM3ali €ro IpaB,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEYp TPaKIAHCKOTO 0o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHUE B PEHICHUM NPAKTUYECKUX 3aJ1a4 MaTEeMaTHYECKOH
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTICTHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOEHHUEM HWHIWBHIYAIbHOW TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHU, YMEHUIO BUIETh MATEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIEeCcTBa, TOHHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEUECKON MAEITeNbHOCTH, DTAaloB €€ pa3BUTUS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUJIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHpa, OBJAJCHUEM TPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATEIIbCKON IeITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTBHIO HaBBIKAa pediexcud,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3a/ad B 00JacTh
COXPAHHOCTH OKPYXKaIOIIeH cpebl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa AKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyTupoOBaTh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYaI[MlO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruyeckue AeiicTBUA:

® BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAY MNOHATHIMHU, (OPMYIUPOBATH ONPEAETICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU()UKALMU, OCHOBAHUS /ISl 000O0IEHHS 1
CpaBHEHWsI, KpUTEPHH ITPOBOIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (pOpMyTUpoOBaTh W TPeOoOPa30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHEIE;

® BBUIIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (PaKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKAEHUSAX, NpeAsaratb KPUTEPUM Ul BbISABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKAECHUH (MpsMbIE U OT MPOTUBHOIO),
IIPOBOJIUTh CaMOCTOSITEIbHO HECJIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTh cHoco0 penieHus ydyeOHOW 3anadyu (CpaBHUBATh HECKOJbKO BapHaHTOB
peleHus, BeIOMpaTh Hanbosee MOAXOMAIIMNA C YyYETOM CaMOCTOSITENBHO BBIJCIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

® UCMOJB30BAaTh  BOMPOCHI  KaK  HCCIIEAOBATENbCKUN  HMHCTPYMEHT  IO3HaHUS,
(bopMyTHpoOBaTH BOMPOCHI, (PUKCHUPYIOIINE POTHBOPEUHE, IPOOIeMy, CaMOCTOSITEITHHO
yCTaHAaBJIMBAaTh UCKOMOE ¥ JaHHOE, ()OPMHPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIIOKHBIH 3KCIIEPUMEHT,
HEOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOOM;

e camocToATeNbHO  (opMynupoBaTh 000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTaMm
POBEIEHHOIO HAONIO/IEHHs], UCCIEI0BaHNsA, OLCHUBATH JIOCTOBEPHOCTh IOJIyYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC IMPOLECCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALNIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh opMy mpeAcTaBlieHUss WHGOPMALUK U WUTIOCTPUPOBAThH pelIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WA
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMHU U IIEJISIMHU
oOmIeHusi, SICHO, TOYHO, TPAaMOTHO BBbIpaXaThb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOY PEIlIeHUs 3a/adyl, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JIe OOCY>KICHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI, TPOOIEMBI,
peniaemMoit 3aauu, BICKa3bIBaTh UJICU, HAIICJICHHBIC HA MOUCK PEUICHUs, COOCTABIISATh
CBOM CYXKJCHUS C CY)KJIEHUSMHU JPYTrUX YUYaCTHUKOB Juajora, 0OHapy»KuUBaTh pa3lindyue
U CXOJCTBO IMO3UIUH, B KOPpeKTHOH Qopme dopmynupoBaTh pa3HOTIacHs, CBOU
BO3PAKEHNS,

MPEACTABISATh PE3YJbTATHl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, MCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS] ¢ y4€TOM 3aJad Npe3eHTaAlud M
0COOEHHOCTEH ayAuTOpUH;

MOHUMATh U UCIOJIb30BATh NMPEUMYIIECTBA KOMAHIHOW U UHANBUIYATbHON pabOTHI NPU
pelieHun yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 1I€JIb COBMECTHOM NIEATENIbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacrpeaensaTh BUABI pad0T, JOTOBAPUBATHCS, 00CYKAATh MPOIECC U PE3YIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOJICH;

Y4acTBOBATh B TPYMNIOBBIX (popMax paboThl (00CykaeHHs, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh pa0OTHI U KOOPJUHUPOBATH CBOM JCHCTBUSA
C APYTHMMH WICHAMH KOMaHJbl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOJYKT
10 KPUTEPUSIM, CPOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, QJITOPUTM peIIeHus 3agadyd (WIK €ro 4YacTb),
BbIOMpaTh CcHocoO pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATh BAPUAHTBHI PELICHUU C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

BIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJSI MpoIlecca U pe3yabTaTa perieHUs
MaTeMaTH4YeCKOM 3a7auM;



® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NpPHU PELICHUU 3aJadd, BHOCHTH
KOPPEKTHUBBI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3YyJIbTaTa JESATEIbHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MMPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS LI, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce oOydaroUMiics MOJYYUT CIEIYIOLUE MpEeIMETHbIE
pE3yJIbTaThI:

PacriozHaBaTth M3yueHHBIE TIE€OMETPUYECKHE (UTYpBI, OINpenesTh HX B3aUMHOE
pacrosio)keHue, H300pakaTh TeOMETpUYECKHue (UTYPHI, BBIIOIHATH YEPTEKH IO YCIOBHUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIWYMHBL. Pemarts 3ajaud Ha BBIYMCIEHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH IPEIMETOB B PEAJIbHOM JKH3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STUX 0OBEKTOB IO MOPSAIKY BETHYHHEIL.

Ctpouts 4epTekH K FeOMETPUUECKUM 3a/1adaM.

[Tonp30BaTbcsd IpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PELIEHUH 3a/1ay.

IIpoBONTE JTIOTHUECKHUE PACCYKICHHS C UCIIOIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcs NpHU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAWAHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
F€OMETPUUYECKHX 3a/a4.

OnpenensaTh NapajuleIbHOCTh HPSIMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapauleIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiate 3aaun Ha kieTyaTon Oymare.

[IpoBOAMTH BBIYKMCIEHUS W HAXOAWUThb YHCIOBblE U OYyKBEHHBbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX  3aJa4ax C  MCIOJIb30BAaHMEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeIbHBIX
NPSIMBIX CEeKyIIel. PemaTe npakTHYecKue 3a1a4n Ha HaXO0KJICHUE YTIJIOB.

Brnaznerp noHATHEM T€OMETPUYECKOTO MECTa TOYEK. Y METh ONpPeAesTh OUCCEKTPUCY yIia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETpHUECKHE MECTa TOUEK.

@opMyIUpOBaTh ONPEACIEHUS OKPYKHOCTH M KPyra, XOpAbl M JHaMETpa OKPYXHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a7au.

Brnaners moHATHEM ONMUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOAWUTh €&
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCH! YITIOB TPEYTOJbHUKA MIEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, UYTO CEPEIMHHBbIE MEPHEHAUKYISIPHl K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanerp mnoHSATHEM KacaTeIbHOM K  OKPYKHOCTH, TIOJIb30BaTbCid TEOPEMOH O
NEPIECHIUKYJIIPHOCTU KacaTeIbHON U paanyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

ITonb30BaTbcs  NPOCTEMIIMMU TE€OMETPUYECKMMM  HEPABEHCTBAMHM, IIOHMMAaTh HX
IIPAaKTHUYECKUM CMBICIL.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C MTOMOIIBIO HUPKYJIS U JINHEHKH.



K xoniy oOydeHuss B 8 kJacce 0OOydYarOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThL:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, I0JIb30BAThCS HMX
CBOMCTBaMH IIPU PELICHUHM F€OMETPUYECKHX 3a]ad.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAH TPEYroJibHUKa (LEHTpa Macc) B
pelIeHny 3aj1ay.

Bnagers nonstuem cpenHel JTMHUM TPEYrOJIbHUKA M TPANELMH, IPUMEHSITh UX CBOWCTBA
IIpU pelIeHHH reoMerpuueckux 3anad. Ilomp3oBarecs Teopemor Paneca U TeopeMoill o
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJIA PEIICHUS PAKTHYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3a/a4.

[Tons3oBatbest Teopemoit [Iudaropa anst pemieHUss T€OMETPHUECKUX M MPAKTUYECKUX
3aga4. CTpoUTh MaTEMaTHUYECKYI0 MOJENb B NPAKTUYECKUX 3aJadax, CaMOCTOSATEIbHO AENATh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Brnagerp moHATHSMH CUHYCa, KOCMHYCa M TaHI€HCAa OCTPOro yrijia MpsIMOYTOJIbHOIO
TpeyroiabHuKa. [10ap30BaThCs 3TUMU NOHSTUSAMH I PEIICHUS IPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nuyHbIMM - cllocOOaMu)  IUIOIIAJb  TPEYroJIbHUKAa M IUIOLIaJU
MHOTIOYTOJIbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOIUMO, KaylbKynaropoMm). [IpumeHsATh
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BOMCAHHOTO U LIEHTPAIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIVIax MEXAY XOopJaMmH (CEeKyLIMMM) U Yrie MeXAy KacaTeabHOH M XOpAoH
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Bragers moHsATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTBIPEXYTOJIbHUKA NPU PELICHUH 3a/1ad.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0IUMO, KATIbKYJIATOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETpPHUECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIbI0 KaJbKYJISATOpa) IJIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbest popMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUYECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB JUISl HaXOXKJIEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYrOJIbHUKA («PELIEHUE TPEYrOJbHUKOB»), IPUMEHATh HUX IPU PEIIEHUH T€OMETPUUYECKUX
3az1ad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OOHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU MO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH AJTUHBI U
HaXOJUTh YIJbl y MOoJ0OHBIX ¢uryp. IIlpumMeHsaTs cBoiicTBa MOAOOMS B MPAKTHUYECKUX 3a]adax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYDP B OKPY’KAIOIIEM MUpE.

ITosmp30BaTbCsA TeOpeMaMu O MPOU3BEACHHUH OTPE3KOB XOpJ, O MPOU3BEICHUM OTPE3KOB
CEKYILHUX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKUNH M (U3WYECKUHA CMBICIH,
OPUMEHATh MX B PEIICHUH T'eOMETPHUYECKUX M (U3M4eckux 3anad. [IpuMeHsTH CKanspHOe
IIPOU3BEICHUE BEKTOPOB JJI HAXO0XKACHUA JUIMH U YIJIOB.



[Tonp3oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUU
TreOMETPUYECKUX U MPAKTUIECKUX 3a/1a4.

Brnaners moHATHAMU TPaBHWIBHOTO MHOTOYTOJBHHUKA, JJIMHBI OKPYXHOCTH, IJIUHBI JTyTH
OKPY)KHOCTHM U paJMaHHOW Mepbl yIja, YMEeTb BBIUUCIATH IUIOIIAJb Kpyra M €ro yacrem.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHATH JBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TprMeHATHh NONTy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTHYECKHE MOJAEIH AJIS
3ajjay peaJbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHHEM 000U
U TPUTOHOMETPUUECKUX (DYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Ne | HaumenoBanue | KoimuyecTtBo yacos DJIeKTPOHHbIE

n/ | pa3aeyioB M TeM (uu¢posbie)

n | NPpOrpaMmbl o0pa3oBaTe/ibHbIE

Bcer | Kontpoabubl | [IpakTuyecknm | PECYPChI
0 e padoThl e padoThl

1 [Ipocreitmme 14 bubmuotexka [JOK
reOMETPUYECKHUE https://m.edsoo.ru/7f415e2
(burypsl 1 ux e
CBONCTBA.
H3mepenne
F€OMETPUUYECKHUX
BEJINYUH

2 Tpeyronbauku | 22 1 bubnuoreka [IOK

https://m.edsoo.ru/7f415e2
e

3 [Mapamnensusie | 14 1 bubnmoreka [JOK
npsiMbIe, CyMMa https://m.edsoo.ru/7f415e2
YIJIOB e
TpEeyroJbHUKA

4 OKpy>XHOCTb U 14 1 bu6mmoreka [IOK
KPYT. https://m.edsoo.ru/7f415e2
I'eomeTpuueckun e
€ OCTPOEHUS

5 [ToBTOpEHME, 4 1 bubnuotexa [JOK
00001IeHNEe https://m.edsoo.ru/7f415e2
3HAHUU e

OBUIEE 68 4 0

KOJIMYECTBO

YACOBIIO

ITPOTPAMME




8 KUIACC

Ne | HaumeHoBaHue KounyecTBo 4yacoB DJIeKTPOHHbIE

n/ | pa3iejioB U TeM (undposbie)

i MporpamMmal Bcer KOHTpOJIbeI HpaKTI/I'leCKI/I 06pa3OBaTe,]1],H[,1e

0 e padoThl e padoThbl pecypebl

1 | Yerspexyronapauk | 12 1 bubmuorexa [IOK

u https://m.edsoo.ru/7f417e
18

2 Teopema ®@anecaun | 15 1 bubmuoteka [JOK
Teopema o https://m.edsoo.ru/7f417e
MIPOTIOPITMOHATBHBI 18
X OTpE3Kax,
Moa00OHEIE
TPEYTOJIbHUKHU

3 | [Tnomane. 14 1 bubmmoreka [JOK
Haxoxnenue https://m.edsoo.ru/7f417e
rIoniaaen 18
TPEYrOJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Tnomanu
noJ00HBIX (pUTyp

4 Teopema 10 1 bubnmnoreka [JOK
[Mudaropa u https://m.edsoo.ru/7f417e
Hayaya 18
TPUTOHOMETPUH

5 Vriel B 13 1 bu6mmoreka [JOK
OKPYXHOCTH. https://m.edsoo.ru/7f417e
Bnucanusie u 18
OTMCaHHBIE
YEeTBHIPEXYTOJIbHUK
u. KacarenpHble K
OKPY’KHOCTH.
Kacanue
OKPYXHOCTEN

6 [ToBTOpEHME, 4 1 bubnuorexa [JOK
00001eHNe https://m.edsoo.ru/7f417e
3HAHWUI 18

OBUIEE 68 6 0

KOJIMYECTBO

YACOB I1O0

I[TPOIT'PAMME




9 KVIACC

Ne | HaumenoBanue | KosmuecTBo yacos DJIeKTPOHHbIE
n/ | pa3aeyoB U TeM (undposbie)
n | IPOrpamMMbl Beer | Konrpouabnbl | [IpakTnyeckn | oGpasoBaTteiibHbIE
0 e padoThl e padoTsl pecypchl
1 | IIpeoGpazoBanue | 10 1 bubmmoreka [IOK
000HSI. https://m.edsoo.ru/7f41al2
Merpuyeckue c
COOTHOILEHUS B
OKPY>KHOCTH
2 BexTopsl 12 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41al2
c
3 Tpuronomerpus. | 16 1 bubnmnoreka HOK
Teopemsr https://m.edsoo.ru/7f41a12
KOCHUHYCOB U c
CHUHYCOB.
Pemenue
TPEYTOJIbHUKOB
4 JexapToBbl 9 1 bu6mmoteka [IOK
KOOPJUHATHI Ha https://m.edsoo.ru/7f41al2
TIJIOCKOCTH c
5 [IpaBunbHbBIE 8 bubmuorexa [JOK
MHOTOYTOJIbHUKH https://m.edsoo.ru/7f41al2
. JnHa c
OKPY’KHOCTH U
MJI0IIAL KpyTa.
Brruncnenue
IJI0IIAEH
6 JBrxeHus 6 bubmuorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f41al12
c
7 [ToBTOpEHME, 7 2 bu6nuoreka [IOK
000011EHME, https://m.edsoo.ru/7f41al2
cUcTeMaTu3aIus c
3HAHUU
[ToBTOpEHUE, 68 6
o0o01Ienne,
cucTeMaTu3aIus

3HAHUU



















