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. INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OIMH U3 OCHOBHBIX pa3/eoB LIKOJBHONW MaT€MAaTUKH, UMEIOLIUN CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pPacIOJIOKEHUE, ONUPACTCS Ha JIOTMYECKYH0, JOKAa3aTelIbHYI JIMHHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero o0pa3oBaHus 3aKJI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyKIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpATHbIE
YTBEPKACHHUS.

Bropoii 1enbro u3ydeHust FTeOMETPUU SIBIISIETCS UCIIOIb30BAHNE €€ KAK MHCTPYMEHTA IIPU
pEIIEHNN KaK MaTeMaTUYEeCKUX, TaK M IPAKTHUUECKHUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
xKu3HU. OOYyYarolmuiics MOHKEH HAYYHUTHCS OIPENEIUTh T'€OMETPHUECKYIO (HUTypy, ONHUCATh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTATh
HEOO0XO/[UMYIO0 JUIMHY OINTOBOJOKOHHOrO KaOess Hiau TpeOyemble pasMmepbl rapaxa ais
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYCHUHM I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallui, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATH aJICKBATHOCTb IOJYYEHHOI'O PE3ysbTaTa.

Kpaiine BakHO MOJUYEPKUBATL CBS3U I€OMETPUM C JPYIMMHM y4e€OHBIMHU IpEeIMETaMH,
MOTHUBUPOBaTh  HCIOJB30BAaTh  ONpPEIEJICHUS TIEOMETPUYECKHX (QUIyp U  IOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Haubosee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuueckue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebublil kypc «l'eoMeTpus» BKIIIOYAET CIelylollie OCHOBHBIE pa3fieiibl COAEpIKaHUs:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHEe TIeOMETPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJO0U».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kitacce — 68 yacos
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

1. COJAEP)KAHUE YYEBHOI'O ITPEJMETA

7 KJIACC

HavaneHbele nonatusa reomerpun. Touka, mpsiMasi, OTpE30K, Jyd. Yroia. Buubl yrios.
BeprukansHple U CMexXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapanmnenbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble  ¢urypbl. OcHOBHbIE CBOiicTBa oceBoM cuMMmeTpuu. Ilpumepsr
CUMMETPHUH B OKPY>KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHMSI C IIOMOIIBIO LUPKYJIsd M JIMHEHKHU. TpeyroiapHuk. Beicora,
Me/raHa, OMCCeKTpHCca, X CBOMCTBA.

PaBHOOe1peHHBI 1 PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa W TpHU3HAKKM paBHOOEIPEHHOro TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.



CgolicTBa M MPU3HAKKU NapauIebHBIX NpIMbIX. CymMMa YIJIOB TpeyroibHUKa. BHenHue
YIJIbl TPEYTOJIbHUKA.

[IpsimoyronbHbIil TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJILHUKOB.
[TpstMOyToNbHBIN TPEYroJbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o 0oJIbIIeM yrie U O0oblIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTprueckoe MecTo TOYEK. buccekrpuca yria M CEpeIVHHBIA NEPIEHIUKYIAP K
OTpE3Ky KaK F€OMETPHUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JAMAMETp, UX CBoOilcTBa. B3aumHOe pacrnosiokeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas u cexymas K oKpyxHOCTU. OKpYXHOCTb, BIIUCaHHas B
yroJ. BiucanHas u onucanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. [lapannenorpamm, €ro npusHakd U CBOMCTBA. YacTHbIE Cilydau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJpaT), UX HpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u pusHaku. [IpsaMoyronbHas Tpanenus.

Meton ynsoenust menuansl. LlenTpansHas cummerpus. Teopema daneca u teopema o
IPONOPLUOHAIIBHBIX OTPE3KAaX.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroybHuKa.

[Tomobue TpeyroabHUKOB, Ko dumment nomodus. [Ipu3Haku moao0us TPEyroJIbHUKOB.
[TpumeHneHnue no1o0ust pH PEICHUH TPAKTUUYECKHUX 3a/1au.

CpoiicTBa miomaneii reomerpuueckux ¢uryp. @opmynsl Ui MJIOLIATU TPEYTroJbHUKA,
napajenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH NOJOOHBIX (QUTYD.

Beruuciienue miomanei TpeyrolbHUKOB U MHOIOYIOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHMH NPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPsSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkuuu yrios B 30, 45 u 60°.

Brnucannble M IIEHTpAIBHBIE YIUIBI, YIOJl MEXAY KACATEIbHOM M XOpJAOM. YTIIIBI MEXIy
XopAaMM UM CEeKylmMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHre ABYX OKpykHocTel. Kacanue okpyxnocreid. OOmme kacaTeiabHbIE K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, taHreHc yrioB or O go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenune TtpeyronbHuKOB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PermieHue
MPAKTUYECKHX 3aJ1ay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne momobus. [logobrme COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpon3BEIEHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOJyJb) BEKTOpAa, COHANpaBIEHHBIE BEKTOPBI, MPOTUBOIOIOKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkanspHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

4



JlekapTOBbl KOOpJMHATHI Ha IIJIOCKOCTH. YPAaBHEHUS TMPSIMOMl M OKPYKHOCTU B
KOOpPJMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPsMBbIX. MeToa1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYIOJIbHUKHM. [[nuMHa OKpy:KHOCTH. ['pagycHas u paauaHHas Mepa
yIJla, BBIYMCICHUE JUIMH 1yT OKpyKHOCTeH. Ilnomane kpyra, cekropa, CErMeHTa.

JIBMOKeHHST  TUIOCKOCTM W BHYTPEHHHE CcHUMMeETpuH  Guryp  (dIeMEHTapHBIC
npeacrasienus). [Tapamiensueiii neperoc. [ToBopoT.

1. TIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O

HNPEAMETA

1. JIMYHOCTHBLIE PE3YJIbTATBI

JIMdHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kkypca «l['eomerpusi»
XapaKTepPU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTUKOB U POCCUHCKOMU
MaTEeMaTUYeCKOW LIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA M peaju3alil ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKHUX 3aJad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHHEM BaXXHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHAIBFHOMY M JCTETUYECKOMY BOCIPHUATUIO MAaTEMAaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpHUEHTAIIMEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeIOBEYECKOW eATENbHOCTH, HTAroB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl Pa3BUTHUS [IUBUIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA ¥ MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATEbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHUpPOBAHME  KYJIbTYPbl  310POBbS U
IMOLUOHAIBLHOIO 0JIArONOJIyYMs:

FOTOBHOCTBIO TPUMEHATh MAaT€MAaTUYECKHE 3HAHUS B HMHTEpecax CBOEro 3/10pPOBbs,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0POBOE MHUTAHHE, COATTAHCHPOBAHHBIM PEKUM 3aHATUN U



OT/bIXa, peryisapHas Quanueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HABBIKA DPEQIICKCHU,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TAKOTO K€ IpaBa JIPYroro 4eiaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHUU /IS pelIeHus 3a7ad B 00JIacTH
COXPaHHOCTH OKpYXarolled cpefpl, IUIAHUPOBAHMUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaIOILIEH cpesibl, 0CO3HAHUEM TJ100aIbHOTO XapaKTepa SKOJIOTHMUECKUX
npo0JieM U myTel UX pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSIX HEONPEACNEHHOCTH, MOBBIIIEHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO IEATEIbHOCTh, B TOM YUCIIE YMEHHE YUUTHCS Yy JPYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OTIBITA JIPYTHX;

HE00X0AMMOCTBIO B (POPMHUPOBAHNY HOBBIX 3HAHUM, B TOM YKCIE (POPMYINPOBATH UECH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPHHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMBbIE DPEIICHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

2. METANIPEJMETHBIE PE3YJIbTATHBI

IMo3naBaTeIbHbIe YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTeMaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUUA, OCHOBAHUA Ui 0000IIeHUs u
CpPaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

BOCIPUHUMATH, (OPMYIHpPOBATH U TPEOOPa3OBLIBATH CYKICHUS: YTBEpAUTEIbHBIC H
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U 00IINE, YCIOBHEIE,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M TMPOTUBOpPEYHs B (paKTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeayiaraTb KPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUI;

JieNaTh BBIBOJBI C HCTHOJIB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

pa3bupatrh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHHUM (IIPsIMbIE M OT MPOTHUBHOTO),
MPOBOAWTH  CAMOCTOSITENIFHO  HECIOKHBIE  JTOKa3aTelbCcTBAa  MaTeMaTHUeCKUX  (PakTos,
BBICTpAaWBaTh apTryMEHTANMI0, TPHUBOJUTH TPHUMEPHI W KOHTPIPUMEPH, OOOCHOBBLIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BBIOMpaATh CHoco0 pemieHus y4eOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHAaHTOB
pemieHns, BHIOMpATh HaWOOJEe MOAXOAANIMA € YYETOM CaMOCTOSTEIBHO BBIJIEICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/ibCKHe AeHCTBUSA:

UCIIONIb30BaTh  BOTMPOCHl  KaK  HCCIENOBATENbCKHM  WHCTPYMEHT  TMO3HAHUSA,
(dopMynupoBaTh BOMPOCHI, (PUKCHPYIOLIME MNPOTUBOpEYHe, NpoOIeMy, CaMOCTOSTEIbHO
yCTaHABJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH THUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3HUIIHIO,
MHEHHE;



MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIA HKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa,
3aBUCHUMOCTEN OOHEKTOB MEXKIY COOOI;

CaMOCTOSITENTLHO (POPMYyITUPOBATH 0OOOIIECHHS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNS, UCCIIEIOBAHMSI, OLEHUBAThH JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BEIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKXKE BBIABUTATh MPEANOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ nndopmaumeii:

BBISIBJIATH HEAOCTATOUYHOCTh U U30BITOYHOCTh MH(POPMAIINHU, JAHHBIX, HEOOXOAUMBIX IJIS
peLIeHHS 3a]1a9u;

BBIOMpPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETUPOBATh HH(POPMAIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh QopMy mpeicTaBieHus UHPOPMAIUU U WLIIOCTPUPOBATH pEIlaeMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAAE&KHOCTh MHQOpPMAIMHM MO KPUTEPHUSM, MPEATOKEHHBIM YUYUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTHHO.

KomMyHHKaTHBHbIE YyHHBepcaJdbHble Y4eOHbIe JelicTBUA:

BOCIIPUHUMATH ¥ (DOPMYITUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBHUSMHU H LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOACHEHHWS IO XOAY pEUICHHS 33Jadd, KOMMEHTHPOBATH IOIYYECHHBIN
pe3yIbTarT;

B XO/ie OOCYXIECHHMsI 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOH TEMbI, IPOOIEMBI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs, COMOCTaBIsITh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3lMuHe U CXOJICTBO
NO3ULIKH, B KOPpEeKTHOU opme (HopMyTHUpOBaTh pa3HOIIACHsl, CBOM BO3PAKEHMS;

MPEJCTABIATh PE3YNbTAThl PEHICHUS 3a/1a4yd, SKCIIEPHMEHTA, MCCIEeIOBAHUsS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3amad MpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOpUH;

MMOHMMATh W HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYaIbHONH paOOTHI IpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

NPUHUMATh 1L1€1b COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPraHMU3ALUI0 COBMECTHOMN
paboThl, pacripesieNnaTh BUIbl padoT, JOrOBapUBaThHCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoTHI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

y4acTBOBaTh B IPYIIOBBIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUSMH, MO3TOBbIE
MITYpPMBI ¥ JPYTHE), BBHIMOJHATH CBOIO YacTh PabOTHI M KOOPAMHHPOBATH CBOW JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUJIaH, QJITOPUTM pELIeHUs 3aJaud (MJIM €ro 4YacTh),
BBIOMpATh CIOCOO pelIeHusl ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh ¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YYETOM HOBOM WH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLIHMOHATbHbII HHTE/JIEKT:
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BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJS TMPOIEcca W Pe3ysibTaTa PEIICHHS
MaTeMaTHUYeCKOM 3aJ1auH;

MpEeABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MHpPU PEIICHUM 33a7a4d, BHOCHUTH
KOPPEKTHUBBl B JICATETLHOCTH HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pPE3yJibTaTa JEATEIbHOCTH MOCTABICHHON LIEJIU U YCIOBHSM,
OOBSCHATH MPUYMHBI TOCTHIKEHUS WIIM HEAOCTHIKEHUS 1IEJIH, HAXOAUTh OMIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

3. NIPEIMETHBIE PE3YJIBTATbI

K koHmy oOywenus B 7 kjacce OOYYArOIIMICS TMOJNYYUT CIEIYIOIIUE IpPEeIMETHbIC
pEe3yJIbTAThI:

Pacrio3naBaTh U3yueHHBIE TEOMETPUYECKHE (QUTYpPHI, ONPENENIATh WX B3aUMHOC
pacmoiox)eHne, M300pakarb TeOMETPUYECKHEe (UTYPBI, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MmepsATh nuHEHHbIE W YIJIOBbIE BENIMYMHBL. PemaTh 3a7auv Ha BBIYMCIICHHE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIEHKY JMHEHHBIX U YITIOBBIX BEJIMYUH MPEAMETOB B PEAIbHON JKU3HU,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUHHBI.

CTpouTh 4epTEKHU K TCOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCsl MNpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BaTh IPU3HAKU H
CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB IPH PEIICHUN 3a/1a4.

[IpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCIIOIB30BAHUEM T€OMETPUUECKHX TEOPEM.

[lonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
reOMETPUUYECKHUX 3a]1ay.

OnpenensTh MapajieNbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cexkymas. Onpeaenars NapajjIeIbHOCTh NPSIMBIX C MTOMOIIBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOIUTH BBHIYMCIICHHS] W HAXOJIUTh YWCIOBbIE W OYKBEHHBbIC 3HAYEHUs YIJIOB B
FeOMETPUYECKUX  3aJayaX C  HCIOJb30BAHHMEM CYMMbl  YIJIOB  TPEYrOJbHUKOB M
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECEUCHUU IBYX MapauIeTbHBIX
NpSIMBIX CeKylIel. PemaTe mpakTHyecKkue 3a1aur Ha HaXO0K/JIEHUE YTIJIOB.

Bnagers moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMpEeAeNiTbh OHCCEKTPUCY
yIila ¥ CepeIMHHBINA MEPIEHANKYIISAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

DopMyJIUPOBATH OMPEAECIECHUS] OKPYKHOCTH M Kpyra, XOpJAbl U JUAMETPA OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MTPU PEUICHUH 33/1a4.

Brnaners moHsTHEM OMUCAHHOW OKOJIO TPEYTrOJIbHHKA OKPYKHOCTH, YMETh HAaXOIHUTh €€
neHtp. [loap3oBaThes GpakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTrOJIbHUKA TIEPECEKAIOTCS B
O/JIHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBbIE MEPINEHIUKYISIPbl K CTOpPOHAM TpPEYroJibHUKA
MIEPECEKAIOTCS B OJTHON TOUKE.

Brnagets mnoHsATHEM KacaTenbHOM K OKPY)KHOCTH, TIOJIb30BaThCA TEOPEMOM O
NEePHEHANKYIISIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

[Tonp30BaTbCcsi TPOCTEHIIMMH T€OMETPUYECKHUMH HEPABEHCTBAMM, TNOHUMATh MX
MIPaKTHYECKUM CMBICII.



[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C MOMOIIBIO LIUPKYJIS U JIMHEHKHU.

K koHmy oOydenus B 8 kjacce OOyYarOIIMICS TOJYYUT CIEIYIOLIUE IpEeIMETHbIC
pE3yJIbTaThL:

Pacnio3naBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IMOJIb30BATHCA UX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKUX 3a/au.

[IpumeHsTh CBOWCTBA TOYKM IE€pECEUEHHUS MEAMaH TpeyrojibHUKa (ILeHTpa macc) B
pelleHny 3ajay.

Brnagers nonaTueM cpenHel TMHUU TPEYTOJIbHUKA U TPAIelUU, IPUMEHITh UX CBOWCTBA
IpU pelIeHud TreoMeTpuueckux 3amad. llomp3oBaThesi Teopemoir Paneca U TeopeMoil o0
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX IS PEIICHUS TPAKTUYECKHUX 3a/1ay.

[TpuMeHsITh MPU3HAKH MTO00US TPEYTOJIHHIUKOB B PEIICHUH T€OMETPHUYCCKHX 3a7ad.

[Tonb3oBatbest TeopeMoit [ludaropa mis pemieHuss TeOMETPHUSCKUX M MPAKTUISCKUX
3aza4. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a]a4ax, CaMOCTOSITEJIbHO JI€NaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JITMHBI.

Bnagers moHATHAMH CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOrO yria MHpSMOYTOJIbHOTO
TpeyroiabHuKa. [1oap30BaThCS 3TUMU MOHITUSMH JUIS PEIICHUS MTPAKTHUYECKUX 3a7au.

Boruncnsate  (pa3snuyHbIMEH - cllocOo0amH) — MIIOIIA[L  TPEYrojdbHUKAa W IJIOLIAAH
MHOTOYTOJBHBIX Quryp (moib3ysach, TJI€ HEOOXOAUMO, KaJabKylsTopoMm). [IpumeHsiTh
MOJIY4YCHHBIC YMEHUS B MPAKTHYECKUX 3a7a4ax.

Bnagers NOHATHSAMM BIMCAHHOTO M LEHTPAJIbHOIO YIJia, MCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOopJaMu (CEeKylIMMHU) U yIile MEXIy KacaTeIbHOW U XOpAou
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Brnagers moHsTHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOIbHUKA TP PEIICHUH 33/1a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTHUYECKUE MOJAENU IS
3a/1a4 peaqbHOU )KM3HU U MTPOBOAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C TPUMEHEHHEM O00us
Y TPUTOHOMETPUH (TOB3YSICh, I'71€ HEOOXOUMO, KAJTBKYJIATOPOM).

K xonmy oOyuenuss B 9 kimacce oOydYaronIuics TMOJMYYUT CIEAYIOIIUE MpEeIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX VYIJIOB, HAXOAUTh C WX IOMOIIBIO
pa3iuyYHble  DJIEMEHThl  MPSAMOYTOJBHOTO  TPEYTONbHHKA  («PEIIeHHE  MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaXxoauTh (¢ MOMOIIBI0 KANbKYJISATOpA) IIMHBI U YIJIBI JUIsI HETAOIHMYHBIX
3HAYEHUU.

[Tonb3oBatbes  (opMynaMu  TpPUBENEHUS UM OCHOBHBIM  TPUTOHOMETPUUYECKHUM
TOKIE€CTBOM JIJIs1 HAXOXKJICHUSI COOTHOIIEHUH MEXIY TPUTOHOMETPUUECKUMHU BETMYHMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOXKACHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pEelieHuEe TPEYrOJbHUKOBY»), MPUMEHATh MX TPH PEUICHUH TE€OMETPUUYECKHUX
3ajad.

Brnagers moHATHSMH TpeoOpa3oBaHMs MMOAOOWS, COOTBETCTBEHHBIX DJJIEMEHTOB
nonobupix ¢Quryp. Ilonp3oBaThCs CBOWMCTBAMU MOAOOMS TMPOU3ZBOIBHBIX (UTYP, YMEThH
BBIUKCIIATH JJIMHBI M HaXOAWUTh YTJbl Y MOAOOHBIX ¢uryp. [IpuMeHsTh CBOMCTBa momoOus B
MPAKTUYECKHX 3a7auax. Y METh IPUBOJIUTH IPUMEPHI MOJOOHBIX (GUTYP B OKPYXKAIOIIIEM MUPE.

[Tonb30BaTbes TEOpEMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEKYIIIHNX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaTbcsi BEKTOpaMH, IMOHUMATh HMX T'E€OMETPUYECKHA M (U3UYECKUN CMBICH,
OPUMEHATh MX B PELICHUM T'eOMETPUYECKHUX M (u3nyeckux 3anad. [IpUMeHsTh CKaspHOe
IIPOU3BE/IEHUE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[lonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B pEIICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagete noHATHSMH PAaBUIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI AYT'H
OKPY’KHOCTM M paJuaHHON Mepbl YIJIa, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acTem.
[IpuMeHATh MOTyYEHHBIE YMEHHUS B IPAKTUYECKUX 3aa4aXx.

Haxomuth ocu (Wiu HEHTpbI) CUMMETpUH (pUryp, IPUMEHSATh JIBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHsTh MONY4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3a[a4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIMH (TI0NIB3YSCH, I7Ie HEOOXOIUMO, KAIBKYITOPOM).

10



V. TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KonnuectBo yacon DIJIEKTPOHHBIE
HanmeHnoBanue azleJJloB U TEM urdpoBbie
Ne n/mn P Kontponbubie | Ilpaktuueckue (wacpp )
IIPOrpamMMBel Bcero o0Opa3oBaTenbHbIC
paboThI paboThI
pecypceel
|| e b =
BOHCTBaA. M HH reoMEeTpud ux
P P https://m.edsoo.ru/7f415e2e
BCIINYHNH
bubnuoreka HOK
2 T 22 1
PEYTOIBHIIEN https://m.edsoo.ru/7f415e2e
IlapannensHple  mOpsiMble, CyMMa  YIJIOB bubnmoreka OOK
3 14 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OxpyxkHOCTh U Kpyr. [l'eomerpuueckue buGimoreka HOK
4 14 1
HOCTPOCHUS https://m.edsoo.ru/7f415e2e
bubnmoreka IMOK
11 7 4 1
> oBTOpeHHe, 0000meHHe SHANHH https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME = 68 4 0
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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 KIIACC

KonnuectBo yacoB DJIEKTPOHHBIE
No HanveHnoBanne  paszeiioB u  TeM (mudpoBsIe)
Kontposbusie | IIpaktuyeckue
/T MIPOTPaMMBI Bcero oOpa3oBaTelibHbBIC
paboThI paboTbI
pecypcbl
bubnnoreka LHOK
1 9 & 12 1
CTHIPEXYTOTIBHIIH https://m.edsoo.ru/7f417e18
2 EGZEIZMaHOHaf:}JII;:{a oT HCSKaXTeoprfg[ a061{512 15 1 bubamorexa LOK
potiopt P ’ A https://m.edsoo.ru/7f417e18
TPEYIrOJIbLHUKH
. HJ’IeOHI:I[I). . Haxomz:)elgneo Hnoglaneﬁ y . ErbmoTexa 110K
T TOJIBHUKOB W MHOI'OYT'OJIBHBIX uryp.
peyrod yrol P https://m.edsoo.ru/7f417e18
[Tnomann mogoOHBIX QUryp
bu6 K
4 Teopema [lucdaropa n Hagana tpuronomerpun | 10 1 htI/tID;I:I;I/?T:ZIEJZOO.ru 174 1]%1601 3
5 ZHF:;HH:IG qz:fly}eK: (;(E)TJIP;HHKII?IHPII(TCI;:Z;HHI; 13 1 bubamorexa LOK
pexy ’ . https://m.edsoo.ru/7f417e18
K OKpyxHocTH. Kacanue okpyxHOCTEH
bubmnoTeka IHOK
6 IT 006 i 4 1
OBTOPCHHE, ODODICHHE SHAtHA https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME @ 68 6 0
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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 KIIACC

KonunuectBo yacos DJIEKTPOHHBIE
HaumenoBanue a3JIeNIoB Hu TEM U@ poBbIE
Ne n/n P Kontponbusie | IIpaktrueckue (b )
MPOrpaMMbl Bcero oOpasoBarebHbIe
paboThI paboThI
pecypcesl
Tpuronomerpus. TeopeMbl KOCHHYCOB H bubnmoreka OOK
1 16 1
CHHYCOB. Periienne TpeyroasHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue moxoOms. MeTpudeckue Bubnunoreka LHOK
2 10 1
COOTHOIIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka HOK
B 12 1
3 CHTOPSL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAWHATHI HA IIJIOCKOCTH 9 1 bubmiorexa LOK
p PA https://m.edsoo.ru/7f41al2c
5 | onpymencerm u vomers mryrs. Burmeromme | § Baimorexs HOK
PYZEHO® T KpyTa. https://m.edsoo.ru/7f41al2c
10 ackH
6 JIBM>KEHUS TIIIOCKOCTH 6 bubmiorexa LOK
https://m.edsoo.ru/7f41al2c
7 [loBTOpenne, 0000mEHNE, CHUCTEMATH3AIHS 7 9 Bubnnoreka LHOK
3HAHUHT https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O IIPOTPAMME @ 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

V.  YYEBHO-METOJHWYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O
MPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Marematuka. ['eomerpusi: 7-9-e kiaccol: 0a30BbI YpOBEHb: YUeOHHK, 7-9 Kinaccel/ ATaHacsH
JI.C., byry3o B.®., Kamommer C.b. u apyrue, AxnuonepHoe obOmecTBo «M3maTenbeTBo
«IIpocBerenue»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6mmorexa [JOK
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