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NNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAWH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUI CBOEH
LEJbI0 00ECleYUTh M3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOIIEHUH U B3aUMHOE
pacrojIo)KEHUE, OMMPAETCSl Ha JIOTMYECKYIO, JT0KA3aTelIbHYIO JIMHHIO. LleHHOCTh W3ydeHHs
T€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs 3aKII0YACTCS B TOM, YTO O0YUaAIOIIUNACS
YUUTCS TPOBOJAUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEDPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTHBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpaTHbIE
YTBEPXKACHHUS.

Bropoil nenbro n3y4eHuss TeOMETPUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPHU
PEIICHNH KaK MaTeMaTHUYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMUXCS B PEATbHOU
Ku3HU. OOYyYarolmuiicss TOMKEH HAYYHThCS OINPENEIUTh T'€OMETPHUECKYIO (HUrypy, ONUCATh
CIIOBaMHU JAHHBIA 4YEPTEK WIM PUCYHOK, HAWTH IIOIAAb 3€MEJIBHOTO Y4YacTKa, pacCUUTaThb
HEOOXOAUMYIO JUJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHASI JIMHUSA B U3YYEHUU IE€OMETPUHU.
[Ipu pemenun 3amad  NPAKTUUYECKOTO  XapakTepa OOydaloOUmMiCs  YYUTCS  CTPOUTH
MAaTEMAaTHYECKUE MOJCIN pPEAJIbHBIX JKW3HCHHBIX CHUTYyallMii, MNPOBOIWUTH BBIYHMCICHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIYYEHHOT'O pe3yibTata.

KpaiiHe BaxHO NOJUEPKUBATH CBSI3U TEOMETPUU C APYTUMHM Y4E€OHBIMH NpEAMETaMH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  GUryp W TOHSATHIH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TEXHUKE. DTHU CBSA3U HauboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

VYuebublii kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIC Pa3/eibl COJCpPKAHUS:
«['eomerpuueckne ¢urypsl U HX CBOWHCTBa», «lI3MepeHHEe Te€OMETPUUYECKUX BEIUYMHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IIOCKOCTW», «BekTopel», «J/IBUXKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIO0USY.

Ha u3ydenue yuebnoro kypca «I'eomerpusi» orBoautcs 202 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Hezeno), B 8 kiacce — 68 "acoB (2 yaca B Heneno), B 9 kinacce — 66 yacos (2 vaca B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA

7 KIIACC

HauanbHbie moHsTHs reomerpuu. Todka, mpsiMas, OTPE30K, Jyd. Yroj. Buasl yrios.
Beprukanbaeie W cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapannenbHOCTb U IEPIEHIUKYISIPHOCTD MPSAMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaIOIllEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C TOMOIIBIO LUPKYJId W JuHeWku. TpeyronbHuk. Bpicorta,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbpHUKA.

CpoiicTBa M TpHU3HAKM pPABHOOEIAPEHHOrO TpeyroyibHuka. [Ipu3HaKuM paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NMpU3HAKU NapajuieNbHbIX MpsAMbIX. CyMMa YIioB TpeyrojpHUKa. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHuK. CBOMCTBO MeauaHbl IMPSMOYIOJIBHOTO TPEYrOJIbHHKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MpPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmoyroibHBIN TPEYTroJIbHUK C yriaoM B 30°.



HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOIA,
TeopeMa o OOJIbIIEM YIiie U OONbIIEH CTOPOHE TpeyronbHUKA. [leprneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MecTo TOYeK. buccekTpuca yria W CepeAVMHHBIA MEPHNEHIUKYISp K
OTPE3KY KaK r€OMETPHUYECKUE MECTa TOYEK.

OKpy)XHOCTh U KpyI, XOpJla M JuMaMeTp, MX CBOWCTBa. B3zamMHOe pacnosiokeHue
OKpYy>kHOCTH U mpsimoil. KacaTtenbHas u cexymas K OKpy>KHOCTH. OKpY>XKHOCTb, BIHCAHHasi B
yroii. Bincannast u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYerpipéxyronbuuku. Ilapamrenorpamm, e€ro Hnpu3Haku M CBOMCTBA. YacTHble ciydan
napajuieorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKU M CBOHMCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa M npu3Haku. [IpsMoyroapHas Tpamerws.

Meron ynBoenusi meauanbl. llenTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHHUKa.

[Momobue TpeyronbHUKOB, Kod(hdumment nogobus. [IpusHaku mogodust TpeyroJbHUKOB.
[TpumeneHnue mo1oOust P PEHICHUH MPAKTUUYECKHUX 3a/1a4.

CgpoiictBa miomianeii reomerpudeckux ¢uryp. @opmynsl Ais IUIOMIAAN TPEYTONbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brruncnenue niomianeil TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pemeHUH TPAKTUUECKUX
3az1ad.

CuHyC, KOCHHYC, TAQHI€HC OCTPOrO YyIJIa MpsSMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brnucannble M LEHTpaJIbHBIE YIJIbl, YTOJd MEXKIY KacaTeIbHOWM M XOPAOW. YTJIbI MEXKIY
XOpAaMud U CEeKyllMMHU. BriMcanHble UM  ONMCaHHBIE YETBHIPEXYTOJIBHHUKU. B3anmHoe
pacroioxeHue IByX OKpyxkHocte. Kacanme oxpyxknocted. OOmme KacaTelbHbIE K JABYM
OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne TpeyrosbHUKOB. TeopemMa KOCHHYCOB U TeOopeMa CHHYCOB. Pelienue
IIPAKTUYECKUX 3aJ]a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6us. [1og061e cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOM3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUM OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrtop, nnuHa (MOAYJdb) BEKTOpA, COHANPABICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUHd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 IByM HEKOJUIMHEApHBIM BeKkTopaM. KoopauHaTel BEKTOpA.
CxanspHoe MpOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXIAEHUS JJIVH U YIJIO0B.

JlexapToBbl KOOpAMHATBI HA INIOCKOCTH. YPAaBHEHUS MPAMOM M OKPYXKHOCTH B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYIOJIBHUKU. [[Ha OKpykHOCTU. ['panycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIUH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CermMeHTa.

JIBIKEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPUH QUTYp (JIeMEHTAapHBIE MPEICTABICHU).
[TapannensHbii epenoc. [1oBopoT.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI



JInuyHOCTHBIE pe3yabTaThl OCBOCHHS MpOrpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTePU3YIOTCS:

1) narpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHUICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTHYEeCKOHU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruX HayKax U MPUKIAOAHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
OpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPakAaHCKOTO o0IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6CY)K,Z[€HI/IIO ITHYCCKHUX HpOGHeM, CBA3aHHLIX C HPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAPABIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJIs YCHEIIHON Mpo¢eCcCHOHATbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIBHOW TpPAaeKTOPUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHU, PacCyKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IPUPOABI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKO MAeATeIbHOCTH, AITAloB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIN3AlIUN, OBJIAACHUCM SA3BIKOM MATCMATHKU U MaTeMaTHYEeCKOU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnyeckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLUMOHAIBLHOTO 0JIArOMOJyqusi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATHU U
OT/bIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO IpaBa Ha OIMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a1a4 B 06J'IaCTI/I
COXPAHHOCTH OKpYXKarollel Cpesbl, MJIaHUPOBAaHUS IOCTYNKOB M OIIEHKHM HUX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPY>KAIOIIEH cpeipl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHUX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAIOMMMCS YCJIOBUSM COLMAIBLHOI M MPUPOTHOM CpPeabI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€PE3 MPAKTUUECKYIO HEATENBLHOCTh, B TOM YHCIIE YMEHUE YUYUTHCH y APYTUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW NIEATENIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA IPYTUX;

HEO0OXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uuciie GOpMyIUpPOBATh UJEH,
IIOHATHUSA, THUIIOTC3bI 06 OGBGKTaX " ABJICHHUAX, B TOM YHUCIIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HaHUHN 1 KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYaIlMIO0, BOCHPHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh NMPUHHMAEMbI€ pPEUICHUS WU
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.



METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE NeliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

BBISBIIAITh M XAPAKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKU MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOLIEHWH MEXIYy MOHATHAMM, (OPMYIHUPOBATH ONPEIENCHHS MOHSITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KJIacCU(UKaIMY, OCHOBAHUS I 0000IIEHUS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOIO aHAIN3a;

BOCIIPUHUMATh, (hOpPMYyJIUpOBaTh U NPeoOPa30BBIBATH CYXAEHUSA: YTBEPIUTEIbHBIE U
OTpHIIATENbHbIC, €TMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBIABIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpEUUs B (aKTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX, Mpe/ularatb KPUTEPUM [UI BbISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNaTh BBIBOJBI C MCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

pa3bupaTh 10Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPXKICHUN (IIPSMbIE U OT IIPOTUBHOTO),
POBOJIUTH CaMOCTOSITEIbHO HECIOXKHBIE JOKa3aTeIbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH NMPUMEPBHl U KOHTPIPUMEPHL, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CIOCOO pemeHust yueOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOMpaTs Hanbosee MOAXOAALME ¢ Y4ETOM CaMOCTOATENBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareJnLCKHue AeHCTBUA:

UCTIONB30BaTh  BONPOCHI ~ KaK  HWCCIEAOBATEILCKUH  MHCTPYMEHT  TIO3HaHUS,
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEEHO
yCTaHABJIMBAaTh UCKOMOE M JIaHHOE, (POPMHPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE,

MPOBOAMWTH IO CAMOCTOSITEIbHO COCTABJICHHOMY TIUIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJBIIOE WCCIICIOBAHNE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4ecKOro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;

CaMOCTOSITEIbHO  (OpMyIHpOBaTh OOOOIIEHWs] W  BBIBOJABI IO  pe3yJbTaTraM
MPOBEAEHHOTO HAOIIO/ICHUS, MCCIENOBAHUS, OIEHUBATH JIOCTOBEPHOCTh MOTYyYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE TPOIIECCA, & TAKIKE BBIIBUTATH MPEAIOIOKEHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOMpaTh (opMy NpeAcTaBlieHUs HHOOPMALUK U WIUTIOCTPUPOBAThH pEllaeMble 3a/1auu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIUSIMH;

OLICHUBATh HAAEKHOCTh MH(OPMAIUK 10 KPUTEPUSAM, MPEIUIOKEHHBIM yYUTEJIeM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPMHUMATh U (DOPMYIUPOBATh CYXJIEHHUS B COOTBETCTBHM C YCIOBUSIMHU U LIEISIMU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHS B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, JaBaTh NOSICHEHHs 10 XOJy PEIICHHUA 3aJa4d, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;



e B X0/ 00CYXXICHHUS 33JaBaTh BOIPOCHI 1O CYIIECTBY 0OCYKIaeMOil TeMbl, POOIEMBI,
pemraeMoii 3a/1auu, BBICKA3bIBaTh WJEH, HAIIETICHHbBIC HA TIOMCK PEHICHUS, COMIOCTABIATh
CBOU CYXKIIEHUS C CY)KICHHUSAMH JPYTrUX y4aCTHUKOB quaiiora, 0OHapyKMBaTh pa3inyue
M CXOJCTBO NO3WIMHA, B KOPPEKTHOH Qopme (OpMyIUpOBaTh PA3HOIIACHS, CBOH
BO3PaXKCHHUS;

® [IPEICTaBIATH PE3yJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, HUCCIICAOBAaHUS, MPOEKTA,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NPE3CHTAMHU U
0COOEHHOCTEH ayIUTOPHH;

e TIOHMMaTh M MCIOJIB30BaTh MPEUMYIIECTBA KOMaHJHON ¥ MHANBUAYAIbHON pabOThI IpH
peleHrH yueOHbIX MaTeMaTHUECKUX 3aa4;

® [IPUHUMATPH IIeJIb COBMECTHOU NEATENbHOCTH, MJIAHUPOBATH OPraHU3alHI0 COBMECTHOM
paboThl, pactpeAesaTh BUABI padOT, TOTOBAPUBATHCS, 00CYXKAATh MPOIECC M PE3YIbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

e y4YacTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00Cy) aeHNs, 0OMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI U IPYTHE), BHIIOJIHATH CBOIO YaCTh pabOTHI M KOOPIMHUPOBATH CBOM JCHCTBUS
C IpYT'MMH YJI€HAMH KOMAaH[bl, OLIEHMBATh KAaYECTBO CBOETO BKJIaJga B OOIIUI MPOIYKT
0 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YJaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:
® CaMOCTOSITEIbHO COCTaBJATH IUIAH, aJTOPUTM pELIEHUS 3adadd (UM €ro 4YacTh),
BBIOMpPATh CHOCOO pemeHus C Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(pOpMAIHH.
CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:
e BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca M pe3yibTara pelieHus
MaTeMaTHUYeCKOM 3aJ1auH;
® [peABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PEUICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBHUE PE3yNbTaTa JAEATEIbHOCTH IOCTABICHHOMN LIEJIM U YCIOBHSM,
OOBSICHATH IPUYUHBI JJOCTHKEHUS WM HEAOCTHKEHHS 1I€TTH, HAXOUTh OIIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydyeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CICAYIOIINAE TPEIMETHBIE
pe3yabTaThI:

Pacno3naBaTh M3y4yeHHBIE TeOMETpPUYECKHE (UTYpBI, ONpENeisTh HX B3aUMHOE
pacrosio)keHue, H300pakaTh TIeoOMETpUYecKrue (UTYpPBI, BBIMOIHATH YEPTEXKH IO YCIOBHIO
3agaun. M3MepsATh JMHEHHbIE W YIJIOBbIE BelNMUYMHBI. Pemarh 3amauM Ha BBIUMCICHHE JIMH
OTPC3KOB U BCJIMYWH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peasibHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB 10 MOPAIKY BETHYUHBIL.

Ctpouth 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCcst MIpPU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIIOIb30BAaTh IIPU3HAKU H
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 3a/1a4.

[IpoBOAUTD JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMHU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYIrOJIbHUKA, B PELICHUH
FeOMETPUUECKUX 3a/1au.



OnpenensaTh NapajuieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMU
cekymas. Onpeaensarb NapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPSIMOM.

Pemats 3amaun Ha KieT4aroit Oymare.

[IpoBOAWTHL BBIYMCIEHUS W HAXOAWTHb YHUCIOBbIE U OYKBEHHBbIE 3HAYEHHUS YIJIIOB B
FeOMETPUUYECKHX  3ajJjadyaX C  HUCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU MEPECEUCHUM [BYX MapaljiesbHbIX
NpsIMBIX ceKylel. PemaTe nmpakTuueckue 3aaul Ha HaX0KJI€HUE YTJIOB.

Brnaznerp noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpeAesiTh OUCCEKTPUCY yIiia
Y CEepPEeIMHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

@opMynMpOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbpl M JHAMETPAa OKPYKHOCTH,
MOJI30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

Branetes MOHATHEM ONMMCAHHOM OKOJIO TPEYIOJbHHUKA OKPYXHOCTH, YMETh HaXOIUTh €&
1eHTp. [lomp30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJBHHUKA ITEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHAUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brnanerp mnoHSATHEM KacaTelIbHOM K  OKPYXHOCTH, IIOJb30BaThCSI TEOPEMOM O
NEepPHEHANKYISIPHOCTH KacaTeNbHOM U pajinyca, MPOBEJEHHOTO K TOUKE KacCaHHUs.

[lonp30oBaTbCcs MPOCTEMIIMMHM TE€OMETPUYECKUMHU HEPaBEHCTBAMM, IIOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS ¢ TOMOILBIO IIUPKYJIS U TUHEHKH.

K xonmy oOydenuss B 8 kjacce oOy4aromuiicss TMOTYyYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacnio3snaBath OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAaThCA HX
CBOMCTBAMH IPU PEIICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHsITh CBONCTBA TOYKH IEPECEUCHUs] MeIuaH TpEyroilbHUKAa (IEHTpa Macc) B
peuieHuu 3aay.

Bnanets nmonsiTueM cpeaHel JIMHUM TPEYTrOJAbHUKA U Tpaneluu, MPUMEHATh UX CBOICTBA
MpU pEIICHUH TreomeTpuueckux 3aaad. llonb3oBatbesi Teopemoir @ajeca U TEOpemMoill O
MPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIsl pELICHUs TPAKTUUECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKU MTOI00US TPEYTOJIHLHIUKOB B PEHICHUHN T€OMETPHUUECKHX 3a/1au.

[Tonp3oBatbes Teopemoii Iludaropa ans pemeHUus reOMETPUYECKUX U MPAKTHYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJENb B NMPAKTHYECKUX 337a4ax, CaMOCTOSATEIbHO JENaTh
4epTEX U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagete MOHATHAMM CHUHYCA, KOCMHYCAa M TaHI€HCa OCTPOrO yria MpsSMOYTOJIbHOIO
TpeyroyibHUKa. [101630BaThCA STUMU MOHATUSAMHU JIJISl PEIICHUS] PAKTUYECKUX 3a/a4.

Beraucisate  (pa3auvHBIME - CIOCOOAMH)  IUIOMIQAh  TPEYroJbHUKA W IJIOMIATH
MHOTOYTOJBHBIX  (GUryp (MONB3yACh, TA€ HE0OX0omuMo, KalbKylsTopom). llpuMeHATH
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Bianers NOHATHSMHM BIUCAHHOTO M LEHTPAJIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIiiax MEeXAy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoHn
NP PELICHUU T€OMETPUUYECKUX 3a/1ay.

BrageTes MOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YETBIPEXYTOJIbHUKA MIPU PELICHUHU 3a/1a4.

[IpuMeHATh MOy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOMTh MAaTEeMaTU4YECKUE MOJEIU IS
3a/1a4 pearbHOU )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C IPUMEHEHUEM TI0100US
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).

K xonmy oOydenus B 9 kjacce oOy4aromuiicss TOTYyYUT CIEAYIOIIHUE IPEAMETHBIC
pe3yabTaThI:

3HaTh TPUTOHOMETPHUYECKHE (QYHKIUU OCTPHIX VYIJIOB, HAXOOUTh C WX IOMOIIBIO
pa3IUYHBIE  AJIEMEHTHl  IPSIMOYTOJILHOTO  TPEYrojbHUKa  («peuieHhe  MPsIMOYTOJIbHBIX
TPEYrOJIHHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KANBKYISTOpPA) ATUHBI U YTIBI 7S HETAOIUYHBIX
3HAYEHUM.



[Tonp3oBaTbest GopMysnaMu NPUBEIAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHUH MEX1y TPUTOHOMETPUYECKMMH BEIMYMHAMH.

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB JUISl HaXOXICHUS PA3IUYHBIX JIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY»), MPUMEHATh MX IPU PELIEHUU T€OMETPUUYECKUX
3aj1ad.

Brnaners nmoHsATHAMEU ITpeoOpa3zoBaHus MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. ITonp3oBaTbes cBOMCTBAMHU 110100Us IPOU3BONIBHBIX (PUTYP, YMETh BBIYMCIATH AJIUHBI U
HAXOJIUTh YIJIbl y MoA00HBIX ¢uryp. IlpumMeHsTh cBoiicTBa MOJO0US B MPAKTHUECKUX 3a]adax.
YMeTb NPUBOAUTE MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOLIIEM MUDE.

[losnb30BaTbesl TEOpEMaMu O MPOU3BEIACHUM OTPE3KOB XOPH, O MPOU3BENECHUU OTPE3KOB
CEKYILHUX, O KBaIpaTe KacaTeIbHOM.

[lonmp30BaTbcs BEKTOpaMM, MOHUMATh HMX TIEOMETPUYECKMA U (PU3MUYECKHH CMBICIH,
IPUMEHATh MX B PEUIEHUH TE€OMETPUYECKHX M (u3nueckux 3anad. [IpUMeHATh cKalspHOe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAXOXACHUS JUIMH U YIJIOB.

[Tomp30BaTbcd METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATh €ro0 B PELICHHH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Bnaners MOHATHAMM NPaBUJIBHOIO MHOTOYTIOJIBHHMKA, JUIMHBI OKPYKHOCTH, UIMHBI JyTH
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTeu.
[TpMEHATH NMOYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomaute ocu (MM LEHTPBI) CUMMETPUM (QUTyp, IPUMEHSTH ABHXKEHHS IUIOCKOCTH B
MPOCTEUIINX CITy4dasiX.

[IpuMeHATh MOJydeHHbIE 3HAaHUS Ha IMPAKTHUKE — CTPOUTh MAaTEMAaTUYECKUE MOJAEIHU JUIS
3ajjay peaJbHOM KHU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHUECKUX (PYHKIMHN (TIOJIB3YSCH, I71e HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 kaacce
Ne HaumeHoBaHMe pa3ieioB H TeM Komriectso tacon JJeKTpoHHbIE (HU(POBHIE)
n/n | MporpamMmsl Bcero :)(;);:TI;, (:m)m,le ;[;tlii?qemne o0pa3oBaTe/bHbIE PeCypChl
1 IIpocreiimue reomeTpudeckue GUrypsl 14 1 bu6mmoreka [IOK
U X CBOMCTBA. M3mepenue https://m.edsoo.ru/7t415¢e2e
TreOMETPUYECKUX BEITHUYUH
2 TpeyronbHUKHU 22 1 bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e
3 | IlapamienbHbie OpsIMbIE, CyMMa YIJIOB 14 1 bubmnorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyXHOCTb U Kpyr. [ 'eomerpuueckue 15 1 bubmmoreka [IOK
MTOCTPOCHUS https://m.edsoo.ru/7t415¢e2e
5 | IloBropenwue, 006001IeHUE 3HAHUI 3 1 bubmmoreka [JOK
https://m.edsoo.ru/7f415e2e
O01ee KOJIMYECTBO YACOB M0 MPOrpamMmme 68 5 0




8 kaace

Koan4yecTBo 4acoB

Ne  HammeHoBaHme pa3iesioB U TeM K DJIeKTpOHHbIe (LM (ppoBbIE)
n/n  NporpamMmsl Bcero OZZ%ZJ;IL:ILE sz}::g:;iclk"e o0pa3oBaTe/ibHbIE pecypchl
I | YeTblp€XyroabHUKH 12 1 bubnuoteka [JOK
https://m.edsoo.ru/7f417e18
2 | Teopema ®aneca u Teopema o 15 1 bubmmoreka [JOK
MPOTOPITMOHATBHBIX OTPE3KaX, https://m.edsoo.ru/7f417¢18
110/I00HBIE TPEYTOIbHUKH
3 IInomans. HaxoxxaeHue momaaeit 14 1 bubmuoreka [IOK
TPEYroJIbHUKOB U MHOTOYTOJIbHBIX https://m.edsoo.ru/7f417¢18
¢uryp. Ilnomanu nogo6HbIX GuUryp
4 | Teopema ITudaropa u Hagana 10 1 bubnmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
S | VYrubl B OKpYKHOCTH. Brincanuelie u 13 1 bubnmoreka [JOK
OTHMCAHHBIC YETHIPEXyTOJTHHUKH. https://m.edsoo.ru/7f417¢18
KacarenbHble K OKPY>KHOCTH.
Kacanune okpyxxHOCTEM
6  IloBTrOopenue, 0600MIEeHNE 3HAHUI 4 1 but6mmoreka [IOK
https://m.edsoo.ru/7f417e18
O01ree KOJIMYECTBO YaCOB MO MPOrpamMme 68 6 0




9 Kjacc

No KoanyecTBO 4acoB
u/n HaumeHoBaHue pa3iesioB U TeM B K I JyekTpoHHbIe (HU(POBBIE)
NPOrpaMmblI cero OHTPOJILHBIE paKTHieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Bexkropsl 12 1 bubmuoteka [JOK
https://m.edsoo.ru/7f41al2c
2 | JlexapToBBI KOOpJAUHATHI Ha INIOCKOCTU 9 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f41al2c
3 Tpuronometpus. Teopembl KOCHHYCOB U 16 1 bubnuotexa [JOK
CHHYCOB. PelieHre TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
4  TIpeobpazoBanue noaoous. Merpuueckue 10 1 Bbu6muotexa [JOK
COOTHOIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢
5 | IIpaBunbpHBIE MHOTOYTOJIBHUKHU. [lJIMHA 8 1 Bu6muotexa [JOK
OKPY>KHOCTH U TUIOIIAb KpyTa. https://m.edsoo.ru/7f41al2¢
Brrunciienue nomanei
6 | JIBMXKEHUS IJIOCKOCTH 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41al2c
7 | IloBropenwue, 0600IICHHE, 5 1 but6mmoreka [IOK
CUCTEeMAaTH3aIHsI 3HAHHUHA https://m.edsoo.ru/7f41al2c
O01ee KOJMYECTBO YACOB M0 MPOrpamMme 66 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka. ['eomeTpust: 7-9-¢ knaccol: 6a30BbIl ypoBeHb: yueOHUK. AtanacsH JI.C.,
byty3os B.®., Kagomues C.b. u npyrue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
I'eomerpus. 7 -9 knacc. Metonuueckue pekomennauuu - Atanacsat JI.C., byry3os B.®. u jp.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. udposas 6udaunorexa [[OK

2. Enunas xomnexuus Ludpossix O6pa3oBaTenbHbIX Pecypcos.
3. Poccuiickas OnextponHas [llkoina



