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INOACHUTEJIbHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYyp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKII0YAETCs B TOM, YTO O0YJarOLIHiiCs
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHuss reOMETpUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
KU3HU. OOydaroluiics NOJKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUYECKYI0 (Urypy, ONHUCaTh
CJIIOBaMHU JAaHHBI 4YepTEX WIM PUCYHOK, HAWTU IUIOLIAJb 3€MEJIbHOIO Y4YacTKa, PAacCUUTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO Kalenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYCHUM I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTHMYECKOIO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMH INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropay.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3esibl COAEPIKaHUS:
«l'eomerpuueckne ¢Gurypsl M UX CBoicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsiTUs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpud. [IpuMepsl cumMmMeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa W TMpU3HAKH paBHOOEOPEHHOTO TpeyroidpHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CaolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjoB TpeyrojbHUKA. BHemiHue
YTJIbI TPEYTOJIbHUKA.

[IpssMoyronbHbId TpeyrodbHUK. CBOMCTBO MeOuaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
npoBeAEHHOW K runoreHy3e. [Ipu3Hakum paBeHCTBA NPSIMOYTOJIbHBIX TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEeM yriie v OOJbIICH CTOpOHE TpeyroabHuKa. [leprnenuKynsap u HakJIOHHas!.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria ¥ CEpEeJUHHBIN NEPHEHIUKYISAP K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMEeTp, MX CBOICTBa. B3anMHoOe pacrosiokeHne
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyxXHOCTU. OKpYXHOCTb, BIIMCaHHAas B
yroJ. Biucannast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronbHuku. llapamienorpamMm, ero mpus3Haku M cBoOWcCTBa. YacTHblE ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenust Meauanbl. LlenTpanbHas cummetpus. Teopema anieca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoGue TpeyroapHUKOB, Kod(pdunmentT nomgodus. [Ipusnaku mogoOus TPEyroJbHHUKOB.
[TpumeneHue moo0ust TP PEIICHUH MTPAKTUYECKUX 3a7ad.

CaoiicTBa miomaaei reomerpudeckux Quryp. @opmMynsl A MIIOMAAA TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYp.

Brrumncnenne mionianei TpeyroJbHIKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.

Teopema I[ludaropa. Ilpumenenne Teopemsl [ludaropa mpu pemieHUH MPAKTHISCKUX
3a7ad4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOr0 yrja MNpSIMOYTOJIbHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

Brnucannble M 1EHTpanbHBIE YIJIBI, YTOJ MEXIY KacaTellbHOW M XOPAOH. YTIbl MEXIY
XOpAaMu U CEeKylUMMHU. DBrnucaHHple MW ONUCaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe



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

Cunyc, kocuHyc, TaHreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. DOPMYIIbI IPUBEICHUS.

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

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeICHUN OTPE3KOB XOPJI, TEOPEMBI O TTPOU3BEJCHUN OTPE3KOB CEKYIIIHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIONKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUU HaJ
BekTOpaMu. PasiioxkeHue BEKTOpa Mo JIBYM HEKOJUIMHEApHBIM BeKkTopaMm. KoopaumHaTel BEeKTOpa.
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKpYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOCTel. [1momane kpyra, cektopa, CEerMeHTa.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPHUU GUTyp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapannensHbiii nepeHoc. [loBopoT.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomeTpus»
XapaKTEePU3YIOTCS:

1) mnarpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTHIXKEHUM B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

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

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTrO 00pa30BaHUs Ha MPOTSIKEHUU BCe
JKU3HM JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUM,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJMBHUAYAIHHOM TPAaGKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYyKICHUIN, YMEHUIO BUAETh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEA0BATEILCKOM IeITEIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKAa pedIIeKcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEH Ha MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKaloUIell cpebl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpe/bl, OCO3HAHUEM TI00AILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBHSIM B YCJIOBHUAX H€OHpeI[eJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyITUpOBATh UICH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jlornueckne JelcTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYILIECTBEHHbIE NMPU3HAKUM MaTEMaTHYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIUPOBATH OMNPEAEICHUS IOHATHM,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS /ISl 000OIEHUS 1
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHUHHMMATbH, (POPMYIHPOBATh U IMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSAX, MNpeIiaraTb KpPUTEPUU Ui BBIABICHMS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXkACHUHN (IpsAMBIE U OT IPOTUBHOIO),
MPOBOJAMUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaT€MaTUYEeCKUX (aKTOB,
BBICTPAaNBaTh apryMEHTALWIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh cHoco0 pemnieHUs ydeOHOW 3anayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMINNA C yU4ETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KPUTEPUEB).

BbazoBble uccienoBareibckme 1eCTBUSA:

® CNOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTEIbCKUN  WHCTPYMEHT  IIO3HAHUS,
(dbopMyIUpOBaTh BOIPOCHI, PUKCUPYIOLINE MPOTHUBOpPEUHE, MPOOIEMY, CAMOCTOSITENHEHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HEeOOJIbIIIOE  HCCIEIOBAHWE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0M;

e camocToATeNbHO  (opMynupoBaTh 000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTam
IPOBEIEHHOIO HAONIO/IEHHs], UCCIEI0BaHNs, OLCHUBATH JIOCTOBEPHOCTh I0JIyYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIICHHMIA;



MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC MPOLECCCA, a TAKIKC BbBIABUTATh MPCAIIOJIONKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIIH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALIHIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh opMy mpeAcTaBlieHUss WHGOPMALUK U WUTIOCTPUPOBAThH pelIacMble 3a/lauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KomMMyHMKaTHUBHBIE YHUBepCAJbHbIE YUeOHbIe JTeiCTBUSA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXAECHUS B COOTBETCTBHM C YCIOBUSIMU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOK TOYKY 3pEHHMS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELIeHUs 3a/a4d, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X07ie 00CY>K€HUs 3a7aBaTh BOMPOCHI 110 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
peraeMoil 3a1auu, BbICKA3bIBAaTh MJIEU, HALIEJICHHBIC HA TIOUCK PELLIEHUs, COIIOCTaBIATh
CBOHU CYXKJIEHUS C CY)KIEHUSAMH APYrHMX YYaCTHUKOB JHajora, oOHapyKuUBaTh pa3ivyue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOINIACUS, CBOU
BO3PaKEHUS;

HpPEICTaBIIATh PE3yIbTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTa, UCCIECI0BaHM, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTALUU U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHAUBUIyalIbHOM pabOThI IIpH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a]1a4;

INPUHUMATD 11€JIb COBMECTHOM AESITENBbHOCTH, MJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpeneisTh BUJbI padoT, JOrOBapUBAThHCS, 00CYkKaTh MPOLECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C JIpyTUMU 4YJIeHaMHU KOMaH]Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJIAJa B OOIIMNA MPOIYKT
10 KpUTEpHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJACHCTBHUSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro 4acTh),
BbIOMpaTh CHocoO peleHuss ¢ Y4ETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHpPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

BIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yabTaTa perieHUs
MaTeMaTHYeCKOM 3a1a9M;



® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPU PELICHUU 3a7ayd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pe3yJbTaTa JEATEIBHOCTH MOCTABICHHOW IIEIH U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS JTH HETOCTHKECHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOyuenuss B 7 kJacce oOydaroumuiics MOJYYUT CIELYIOLIUE NpEeIMETHbIE
pE3yJIbTaThI:

PacriozHaBaTh M3yueHHBIE TIE€OMETPUYECKUE (DUIYpBI, OINPEAENsATh HX B3aUMHOE
pacmnojio)keHue, M300pakaTb T€OMETpUYECKUE (UTYPBI, BBIIOJHATH YEPTEKU 110 YCIOBHUIO
3agaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIMUYMHBL. Pemars 3ajaud Ha BBIYMCICHUE IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatp rpyOyro OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYHMH MPEIMETOB B PEabHON KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTs pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHEI.

Ctpouts 4epTekH K FeOMETPUYECKHUM 3a/ladaM.

[Tonp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MWCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a4a4.

IIpoBONTE JIOTHYECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOIO TPEYrOJIbHUKA, B PELICHUH
F€OMETPUUYECKUX 3a1a4.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTh NapauleIbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiate 3a1aun Ha KieTyaToi Oymare.

[TpoBOAMTH BBIYHMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUEHUU JBYX MapalebHbIX
HNPSMBIX CEKyIIel. PemaTe mpakTnyeckue 3aa4 Ha HaX0XKJICHHE YIIIOB.

Brnaznerp noHsATHEM T€OMETPUYECKOT0 MECTa TOUEK. Y METh ONpPEAEsaTh OUCCEKTPUCY yriia
Y CEPEIMHHBIN MEPIEHAUKYIISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

DopMynMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH DT CBOMCTBA IIPU PEILICHUU 3a1a4.

BraneTe MOHATHEM ONMMCAHHOM OKOJIO TPEYrOJbHHKA OKPYXHOCTH, YMETh HaXOAUTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MIEPECEKAOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHIUKYIAPbl K CTOPOHAM TPEYrOJILHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

Brmagete mnoOHATHMEM KacaTeNbHOM K  OKPYKHOCTH, TOJB30BaTbCsl TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KAacaTeIbHON U pajinyca, IPOBEAEHHOTO K TOUKE KACAHHUSL.

[lonb30BaTbcsd  NMPOCTEUIIMMHM TE€OMETPUYECKUMU  HEPaBEHCTBAMM, IIOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

[TpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHMS C TOMOLIBIO HUPKYJIS U JINHEHKU.



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

PacriozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJIBHUKOB, MX 3JEMEHTHI, MOJIb30BaThCS HX
CBOICTBaMH MPU PELICHUH T€OMETPUUECKHX 3a/1a.

[IpuMeHsTh CBOICTBA TOUKHM MEpeceYeHHs] MequaH TpeyroibHHKa (LIEHTpa Macc) B
pellIeHny 3ajay.

Bnagers nonstuem cpenHel JMHUM TPEYrOJIbHUKA M TpAlELUH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUd TreoMeTpuueckux 3amad. [lomp3oBaThesi Teopemoin Paneca U TeopeMoil o
MPOMOPLUUOHATILHBIX OTPE3KAaX, IPUMEHATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IPpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUHU F€OMETPUUECKUX 3aa4.

[Tons3oBatbest Teopemoi [ludaropa ans pemieHUs TeOMETPUYECKUX U MPAKTHYECKHX
3aga4. CTpoUTh MaTEeMaTHUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO AeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JIIMHBI.

Brnagerp moHATHSMH CUHYCa, KOCMHYCa M TaHI€HCAa OCTPOro Yyrijla MpsIMOYTIOJbHOIO
TpeyrojiabHuKa. [1071p30BaThCs 3STUMU MOHATUSIMU JUIsI PELICHUS TPAKTUUYECKHUX 3a/au.

Bbruncnsate  (pasnuyHBIME - cocoO0aMM)  IUIOHIA[b  TPEYroJbHUKA W IUIOUIAAU
MHOTOYTOJIbHBIX  Guryp (moyb3ysAch, TI€ HEOOXOAUMO, KalubKymsTopoM). I[IpumeHsSTH
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO M IIEHTPAJIbHOIO YIJIA, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelIbHOH U XOpaoi
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPHUMEHSATh CBOICTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUH 33/1a4.

[TpuMeHATh MOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMUCICHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0IUMO, KATBKYJIATOPOM).

K xoniy oOydeHuss B 9 kJiacce OOydYarOMMICS TOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pE3yJIBTaTHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C HX IOMOIIbIO
pa3IUYHbIE  AJIEMEHTHl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISITOpa) JUIMHBI M YIJIbI JJIs1 HETaOJIUYHBIX
3HAYEHUU.

[Tonp3oBaTbest popMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKMMH BETMUMHAMU.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOXK/IE€HUS PA3IUYHBIX 3JIEMEHTOB
TPEYrojibHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh UX IMPH PELICHUH T'€OMETPHUYECKUX
3az1ad.

Brnaners nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Iloap3oBaThCcs cBOMCTBAMU O100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJbl y M0oA00HBIX ¢uryp. IlpumMeHsTs cBoiicTBa MOJ00MS B MPAKTUUYECKUX 3aadax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMHM, IMOHMMATh HMX TEOMETPUYECKUH M (U3NYECKUHA CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3M4ecKkux 3anad. [IpuMeHSTH CcKansapHoe
MIPOU3BEICHNE BEKTOPOB AJIs1 HAXO0XACHUS UIMH U YIJIOB.



[Tonp3oBaTbcss METOJOM KOOpAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PpEIICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTM U paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Haxomute ocu (MM LEHTPBI) CUMMETpPHHM (QUTYp, TPUMEHSTH JABHKCHHS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH s
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCh, I71e HEOOX0IMMO, KAJIBKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne ni/m HaumeHoBaHue pa3/iejioB U TeEM KounyecTBO 4acoB JaekTpoHHbIe (HU(POBHIE)
NporpamMmel Bcero  KonTpo.uibHble IpakTuueckne  00pa3oBaTe/bHbIe PeCypChI
padoThI padoThI
1 [Ipocreiimme reomerpuyeckue GUrypsl 1 ux 14 bubmumoreka [IOK
cBoiicTBa. Mi3MepeHrne reoMeTpHYECKUX https://m.edsoo.ru/7f415e2e
BEJIMYHMH
2 TpeyronbHUKH 22 1 bubnnorexa [HOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsMbIe, CyMMa yTJIOB 14 1 bubnuorexa [IOK
TpeyroJbHUKA https://m.edsoo0.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [HOK
[IOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHmEe, 06001IeHNEe 3HAHUI 4 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIACC

Nen/m  HammeHoBaHue pa3iesioB U Tem nporpammbl | KosimyecTtBo yacos JeKkTpoHHbIe (HU(POBHIE)
Bcero  KoHTpoubHbIe IpakTuueckn 00pa3oBaTe/IbHbIE PeCypChI
padoThI e padoThbl
1 YeTbIpEXyroJbHUKH 12 1 bubmumoreka [IOK
https://m.edsoo.ru/7f417e18
2 Teopema daneca u Teopema o 15 1 bubnnoreka [JOK
MPOMOPIMOHATIBHBIX OTPE3KaxX, MOI00HbBIC https://m.edsoo0.ru/7f417e18
TPEYrOJIbHUKU
3 ITnomwane. Haxoxnenue mwiomanei 14 1 bu6mmoreka [IOK
TPEyroJIbHUKOB U MHOTOYT'OJIBHBIX (PUTYD. https://m.edsoo0.ru/7f417e18
[TnomaaunogoOHBIXGUTYp
4 Teopema [Iudaropa u Havaga TPUTOHOMETPUH 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f417e18
5 VY116l B OKpY)KHOCTH. BrincanHbie u ormcandbie | 13 1 bubnuoreka [JOK
4eThIpexyroipHukn. KacaTenbHble K https://m.edsoo.ru/7f417e18
OKpykHOCTH. KacaHne okpykHOCTEN
6 [ToBTOpeHue, 06001IIeHNE3HAHUT 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

Nen/m  HaumMeHOBaHUeE pa3aesioB M TeM MNPOrPaMMBbI

KoanuecTtBo 4acos

JaekTpoHHbIe (HU(pOBbHIE)

Bcero Kontpoannie  IMpakTuueckme 00pasoBaTesibHbIe Pecypeh
padoThI padoThI
1 Tpuronometpusi. Teopembl KOCHHYCOB 1 CHHYCOB. = 16 1 bubmmoreka [IOK
Pernrenue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnnoreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropst 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA INTIOCKOCTH 9 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41al2c
5 [TpaBuiibHBIE MHOTOYTOJIBHUKH. [lTMHA 8 bubmuorexa [JOK
OKPY>KHOCTH M IUIOIIA/Ih Kpyra. Beruncienue https://m.edsoo.ru/7f41al2c
IJIo1aaen
6 JIBY>KeHUS TIIOCKOCTH 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 7 2 bu6mmoreka [IOK
3HaHHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
e Marematuka. ['eomerpus: 7 — 9 kiaccel: 6a30BbIii ypoBeHs: /JI. C. AtanacsH, B. ©.
byryzos, C. b. KagomuieB u 1p — Mocksa: [Ipocsemenue, 2023.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
e Marematuka. ['eomerpusi: 7 — 9 kaccel: 6a30BbIi YPOBEHB: METOAMYECKOE TOCOOUE
K MMpeaMeTHOH JInHuK yaeOHnKoB 1o reometpun JI. C. Atanacsna, B. @. byry3oga,
C. b. Kagomiiesa u np — Mocksa: [Ipocsemenue, 2023

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuorexa [JOK

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

https://m.edsoo.ru/7f41al2c,

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