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MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MAaT€MAaTHKH, UMEIOIIUM CBOEH
[ENBI0 00ECNeUUTh M3YYE€HHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH U B3aWMHOE
pacIoIoKEeHne, ONUPAETCS Ha JIOTMYECKYIO, JI0Ka3aTelbHYH JMHUIO. L[eHHOCTh u3ydeHus
T€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs 3aKII0YAETCS B TOM, YTO 00YUaAIOIIUNACS
YUUTCS TPOBOJAUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccy X AeHHs «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE
YTBEPKJICHHUS.

Bropoil nenbro u3y4eHuss TeOMETPUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PELIEHNH KaK MaTeMaTUYECKHX, TaK U MPAaKTUYECKUX 3a/1a4, BCTPEUAIOLUXCSl B PEAJIbHOM KU3HU.
OOyyaromuiicst TOJKEH HAay4UTHCS OMPENENIUTh FEOMETPUUECKYI0 (QUrypy, OnucaTh CIOBaMHU
JaHHBIA 4epTEX UM PUCYHOK, HAWTH TUIOMIAIb 3€MEIbHOTO Yy4acTKa, pacCuuTaTh HEOOXOAUMYIO
JUIMHY ONITOBOJIOKOHHOTO Ka0ensi win TpeOyemble pa3Mepbl Tapaxka s aBTOMOOHIIA. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
MPAKTUYECKOTI0 XapakTepa 00yJaroluiicss yUUTCsS CTPOUTh MaTeMaTUYECKUE MOJENIH peallbHbIX
JKU3HEHHBIX CHUTYyallud, MPOBOJWUTH BBIUYHCICHUS M OLIEHMBATh aJEKBAaTHOCTh IOJYYEHHOTO
pe3yJbTara.

Kpaitne BaxHO MOTYEPKMBATH CBSI3M TEOMETPUU C APYTUMH YYEOHBIMH TNpEAMETaMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEICHUS TeOMEeTpUdYecKux GUryp ¢ IOHSTHIA,
JEMOHCTPUPOBATh MPUMEHEHHUE TOTYyYEHHBIX YMEHUHN B (PU3HMKE U TEXHUKE. DT CBSI3U Haubosee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpHUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema IIudaropay.

VYueOHblit kypc «l'eomMeTpus» BKIIOYAET CIEIYIONINE OCHOBHBIE Pa3lieibl COJEPIKAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOMCTBay, «l3MepeHHE TIeOMETPUYECKUX BEIUYUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IUIOCKOCTW», «BekTopel», «J/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mog00us».

Ha uzydyenue yuebHoro kypca «I'eomerpusi» otBoautcst 204 yaca: B 7 kiacce — 68 gacos (2
yaca B HeJel0), B 8 kiacce — 68 yvacoB (2 daca B Hemeno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHble moHsATHUS TeomeTpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yrosu. Buuabl yrios.
BeprukansHple UM CMexXHBIE yIUIBl.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapannenbHOCTb U EPIEHAUKYISIPHOCTD MPSMBIX.

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

OcHOBHBIE TIOCTPOEHMS € TOMOLLBIO LIUPKYIISL M TUHENKU. TpeyronbHuUK. BeicoTa, Menuana,
OmCcceKTpuca, NX CBOICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojJbHUKA.

CroiicTBA W TIPU3HAKKH PABHOOEIPEHHOTO TpeyrojdbHUKA. [Ipw3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU NapajuieNbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrojpHUKa. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEAHMaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHHKA,
IPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpsiMmoyrobHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa 0 OOJIbIIeM yriie 1 0oJblIeH CTOpoHE TpeyrodbHuKa. [leprneHaukynsap 1 HaKIOHHas.

I'eomerpuueckoe MecTto Touek. buccexkrpuca yrima M cepeqUHHBIA NEPIEHIUKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh U Kpyr, XOpJla M JuUaMeTp, MX CBOWCTBa. B3amMHOe pacnosiokeHue
OKpYKHOCTH U nnpsaMoid. KacaTenbHas 1 cexyias kK OKpy’HOCTH. OKpy>KHOCTb, BHIUCAHHAS B YTOJI.
BnrcanHas n onMcaHHas OKPYKHOCTH TPEYroJIbHUKA.

8 KJIACC

UYetpipéxyronbHuku. [lapamnenorpamm, ero mnpu3HakKu W CBOWMCTBAa. YacTHble ciydyau
napaiesorpaMMoB (TIPSMOYTOJIBHUK, poMO, KBaapaT), UX NMpPU3HAKU U cBoiicTBa. Tpamemms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroiapHas Tpamerws.

Meron ynBoenusi meauanbl. lleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuuu. LleHTp Macc TpeyronbHUKa.

[Momobue TpeyronbHUKOB, Kodhdumment nogobus. [IpusHaku mogodust TpeyroJbHUKOB.
[TpumeneHne moo6Ust P PEIICHUH MPAKTUUYECKHUX 3a/1a4.

CroiicTBa momaneld reomerpudeckux ¢uryp. @opmynsl 1 TIOMEAAN TPEYTrOJIbHHUKA,
napaiuienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IMAAeH MoK0OHBIX GUryp.

Brruncnenue niomianeil TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema ITudaropa. [Ipumenenne Teopems! [Iudaropa nmpu pemieHnr TPaKTHYECKUX 3a7ad.

CuHycC, KOCHHYC, TAHI€HC OCTPOrO YyIJIa MPSMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YIOJI MEXKJY KAacaTeJbHOM M XOPAOH. YTIbI MEXIY
XOpJIaMH U CEeKyIMMH. BucaHHble 1 ONMCaHHbIE YETHIPEXYTOJIBHUKU. B3anMHoOe pacnonoxeHne
IBYX OKpyxkHOcTel. Kacanue okpyxuocteit. O01ue kacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC



Cunyc, kocunyc, Tanresc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienne TpeyrosbHUKOB. TeopemMa KOCHHYCOB U TeOopeMa CHHYCOB. Pelienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momoodus. [1omo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOM3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, mnuHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IHPOTHBOIOJIOXKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 IByM HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BEKTOpA.
CkansspHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE JJI HAX0XKICHUA JUINH U YIJIOB.

JlekapTOBbl KOOpPJAWMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEHN U NMpsAMBIX. MeTox KOOpAHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYrOJBHUKU. [[1MHA OKpyKHOCTU. ['panycHas u paauaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpyKHOCTeH. [lnomane kpyra, cektopa, cerMeHTa.

JIBMOKEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTyp (JIEMEHTApHBIE IPEACTABICHUA).
[TapamiensHbiit nepenoc. I10BopoT.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«T"EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHS MPOrpaMMbl yueOHOro Kypca «['eomerpus»
XapaKTEepPU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKCHHMSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOU
MaTEeMAaTHYECKOH IIKOJIBI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUHN B PYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA M pealu3allid ero Ipas,
NPEJCTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO ITHYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATIbHO-3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHuUs Ha MPOTSKEHUH BCel
JKU3HU JJIs1 YCIIEITHON MPOECCHOHATBHON JAEITETbHOCTA M PA3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY M JCTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpHUEHTAIe B JCSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, TNOHUMAaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHS LMBUJIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUSI MHpa, OBJAJEHUEM [MPOCTEUIIMMH HaBbIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) pusznyeckoe BocnuTanue, opMHUPOBAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOIO
0J1aronoJyyms:

TOTOBHOCTBIO MPUMEHSTh MATEMATHUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbSI, BEICHUS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
perynsipHasi Gpuznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HABBIKA peIIeKCUH, TPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElICHUs 331a4 B 00JacTH
COXPAHHOCTH OKpYXKalollel cpefbl, MJIAaHUPOBAaHUS TOCTYNKOB M OLIGHKHM HUX BO3MOXKHBIX
MOCHEACTBUM ISl OKpY’Kalollell cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npoOJeM U MyTel ux pereHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JIEWCTBUSM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYIO JIeATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy APYTHX
JosIel, MpuoOpeTaTh B COBMECTHOM JIESITEIILHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIIETEHIIUU W3
ONbITa APYTHUX;

HEOOXOMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4mcliie (OPMYyIUPOBATH UJIEH,
MOHSITHSI, THIIOTE3bI 00 OOBEKTAaX W SIBICHUSAX, B TOM YHCJIE PaHE€ HEU3BECTHBIX, OCO3HABATh
nedunuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAITUIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIC PEIICHUS W JCUCTBHUS,
(GbopMyITHUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBHUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBIIBIATH M XapaKTEpU30BaTh CYLIECTBEHHbIC NMPU3HAKM MATEeMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAENeHUsl MOHATHUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUU, OCHOBAHUS JJis 0000IIeHUs 1
CPaBHEHHUS, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHHUMATH, (HDOPMYIHPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIIBIISTH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOpPEUHS B (aKTax,
JTaHHBIX, HAOMIOACHUMSIX W YTBEPKACHMSIX, MpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JenaTh BBIBOJBI C UCIOJB30BAHHEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M MHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

e pa30uparhb JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUU (IIPsIMbIE U OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIhCTBA MAaTeMAaTHYECKUX (HaKTOB,
BBICTpAaUBaTh apTryMEHTAIUI0, MPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIC PACCYKIICHHUS;

e BHIOMpaTh CHOCOO pemeHus y4eOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HanboJsiee MOAXOISAIINNA € YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eCTBUSA:

® CMOJNB30BaThb  BOMPOCHI  KaK  KMCCIEAOBATEIbCKUNA  MHCTPYMEHT  MO3HAHMS,
dbopMyIUpOBaTh BOMPOCH, PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, ()OPMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE,

® TMPOBOJUTH IO CAMOCTOSATEIHHO COCTaBICHHOMY IUJIaHY HECIOXKHBIM DSKCIIEPUMEHT,
HeOO0JIbIIIOE HCCIIeI0BaHUE 110 YCTAaHOBIICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

®  CaMOCTOATENbHO (OPMYIUPOBATH 0O0OIIEHNUS U BHIBOJBI 110 pe3y/IbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, WCCIEAOBAaHUS, OIICHUBATh JOCTOBEPHOCTh TMOJYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;



IMMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLCCCA, 4 TAKIKC BbIABUT'ATH ITPCATIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETHPOBATH HH(POPMALIHIO
Pa3ITUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOUpaTh (opMy MpeAcTaBlieHUs WHOOPMALIUK U WIUTIOCTPUPOBAThH PElIaeMble 3a/1aul
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIUHN 1O KPUTEPUSM, MPEITIOKEHHBIM YUUTEIEM HWITH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPHHUMATh U (POPMYITUPOBATHh CYXJIEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/aud, KOMMEHTHPOBATh
IIOJIyYCHHBIH pe3yibTarT;

B X0/ OOCYXXJIEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYK1aeMOW TE€MBI, TPOOJIEMBI,
pelaemMoi 3a1aun, BHICKA3bIBaTh U/IE€U, HAIlCJICHHBIE HA MOMCK PELICHUS, COMIOCTABIIAThH
CBOH CYXJIEHHS C CY>KICHUSMU APYIMX Y4aCTHUKOB AUAJIOra, OOHAPYKUBATh PA3INUHE U
CXOJACTBO TO3MLUH, B KOppeKTHOH (opme QopMynupoBaTh pa3HOIJIacus, CBOU
BO3PaXKCHHUS;

NPEICTaBIIATh PE3yJIbTAaThl PEIICHUS 3a7aud, SKCIIEPUMEHTA, UCCIIEAO0BaHMs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NPE3CHTAMU U
0COOEHHOCTEH ayTUTOPUH;

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHTHON U WHAUBUIYAIbHON pabOTHI MIpH
peleHnH yueOHbIX MaTeMaTHUECKUX 3aa4;

NPUHUMATD 1I€JTb COBMECTHON NIESATENbHOCTH, MJIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pactpenensiTh BUIbl paboT, JOTOBAPUBATHCS, OOCYXIATh MPOLECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBAaTh B IPYMIOBHIX (hopMax paboThl (00Cy aeHHUs, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U JIPYTHUE), BBIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C IPYTMMH WieHAaMH KOMaH/[Ibl, OIICHUBATh KAUECTBO CBOETO BKJIaJa B OOLIUI MIPOAYKT I10
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, aJTOPUTM pemIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpPATh CHOCOO0 pemeHus C Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHAHTHI PEHICHUH C yd4ETOM
HOBOI MH(pOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTELJIEKT:

BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpOIecca M Pe3yJbTara perieHus
MaTeMaTHUYeCKOM 3aJ1auu;



® [PEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a]a4ud, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBaTh COOTBETCTBHE pe3yibTaTa AEATEIBHOCTH MOCTABICHHOW LIENU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOYYaIOUIMICS TOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Pacno3naBaTh M3y4yeHHBIE TeOMETpUYECKHE (UTYpBI, ONpENeisTh HUX B3aUMHOE
pacrosiokeHue, U300paxkaTb reoOMeTpHUUECKUE (PUTYPHIL, BHITTOIHATH YEPTEKH MO YCIOBHIO 3a1a4H.
I/ISMepHTB JIMHEHHBIE U YTJIOBBIC BCIIMYUHEI. Pentate 3ala4v Ha BBIYHUCJICHUC TJIMH OTPC3KOB U
BEJIMYMH YTJIOB.

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

CTpouTh 4epTex u K reOMETPUUECKUM 3a]a4aM.

[Tonb30BaThcs MpHU3HAKAMU DPABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh MPU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcst INpU3HAKAMHM PABEHCTBA IIPSMOYI'OJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJMaHbl, TPOBEAEHHOW K TUIOTEHY3€ MPSMOYrOJbHOTO TPEYTrOJIbHUKA, B PEIICHUU
FeOMETPUUECKUX 3a/au.

OmnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
CCKYyIIas. OHpe,Zle.H}ITB napajiyiCJIbHOCTh MPAMBIX C IMOMOIIBIO paBCHCTBA paCCTOHHI/Iﬁ OT TOYCK
OJHOM MPSAMOM 10 TOYEK APYroil MPsSIMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

HpOBO,Z[I/ITB BBIUUCIICHUA W HaXOAWUTb 4YHCJIIOBbLIE H 6yKBeHHBI€ 3HA4YCHUA YIJIOB B
TCOMCTPHUYCCKUX 3a7avuaX C UCITOJIb30BAHUCM CYMMBI YTJIOB TPCYT'OJIbHUKOB U MHOT'OYT'OJIbHHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU MIEPECEUCHUH ABYX MapalIebHbIX MPSAMBIX ceKymiel. Pemars
MPAKTUYECKHE 3a/1a4l Ha HAXO0X/ICHUE YTIIOB.

Brnaners moHATHEM reOMETPUUECKOTO MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY yIiia
Y CEepPEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

DopMyIHpPOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MIPU PEIICHUH 3a/a4.

Bnanerp moHATHEM OMUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOIHUTh €€
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJBHHUKA MTEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHAMUKYIAPbl K CTOPOHAM TPEyroJbHUKA
MEPECEKAIOTCS B OJTHON TOUKE.

Brnanerp mNoHSATHEM KacaTebHOM K  OKPYXHOCTH, IIOJb30BaThCSI TEOPEMOM O
NEepPHEHANKYIISIPHOCTH KacaTebHON U pajinyca, MPOBEAEHHOTO K TOUKE KacCaHHUs.

Ilonp30BaTbCcsa HpOCT@fIH.IHMH TCOMCTPUICCKUMU HCpPaBCHCTBAMU, IIOHUMAaThb ux
MPAKTUYECKUN CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.



K xoniy oOydyeHuss B 8 kJjiacce 0OOydJarOmMICS TMOJYYUT CICAYIOIIUE TPEIMETHBIE
pe3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUJbI UYETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, IOJb30BAaThCA HX
CBOMCTBaMHM MPU PEUICHUH T€OMETPUUECKHX 3a/1aY.

[IpuMeHsTh CBOICTBA TOUKHM IE€peceYeHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
pELIeHNH 3a1a4.

Bnanets nonsitTueM cpeAaHel JIMHUM TPEYTroJdbHUKA U Tpaneluuu, MPUMEHSATh UX CBOICTBA
NPy pEIICHUH TreomeTpuueckux 3aaad. llonb3oBatbesi Teopemoir @aneca U TEOpemMoll O
POMOPLUUOHAIIBHBIX OTPE3KaxX, MPUMEHSATh UX Ul PEIICHUs TPAKTHUECKUX 3a7au.

[TpuMeHsATH PU3HAKH 1101001 TPEYTOJIHHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

[Tonp3oBaTbes Teopemotii [Iugaropa 11 pereHus reoOMETPHUECKUX M MPAKTHUECKUX 3a/1a4.
Ctpouth MaTeMaTHUECKYIO MOJEIb B MPAKTUUYECKUX 3a/ladaX, CaMOCTOSITENIbHO JeNaTh YePTEXK U
HaXOJHUTh COOTBETCTBYIOIIHNE JITTUHBI.

Brnagers moHATUSMH CUHYca, KOCMHYCa M TaHI€HCAa OCTPOro YIyla MpsSMOYIOJIbHOTO
TpeyroyibHUKA. [101630BaThCS STUMU MOHATUSAMHU JIJISl PEIICHUS PAKTUYECKUX 3a/ad.

Berancisate  (pa3auvHBIME - CIOCOOAMH)  IUJIOMIQAh  TPEYroJbHUKA W IUJIOMIATH
MHOTOYTOJIBHBIX Guryp (Moiab3ysach, TJ€ HEOOXOAUMO, KaabKyisTopoMm). [IpumeHsTh
MOJIy4YEeHHBIC YMEHUS B MPAKTUUYECKUX 3aa4ax.

Brnagerp NOHATHAMM BIOMCAaHHOIO M IIEHTPAIbHOIO YIJIA, HCIOJB30BaTh TEOPEMBI O
BITMCAHHBIX yIiaxX, yriaax MeXIy XopJaMu (CEKYIIMMU) U yIiie MeX]ly KacaTelbHOU U XOpI0i pu
pELIeHUH TeOMEeTPUYECKUX 3a/1a4.

Bragers MoHATHEM ONHMCAHHOIO YETBIPEXYTrOJIbHUKA, IPUMEHATH CBOMCTBA OIMCAHHOTO
YETBIPEXYTOJIbHUKA MIPU PELICHUHU 3a/1a4.

[TpuMeHsTh MOMydyeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YE€CKHEe MOJEIH IS
3aJa4 peajbHON KU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHUEM MO00us
U TPUTOHOMETPHH (II0IB3YACH, II€ HEOOXO0AUMO, KaTbKYISTOPOM).

K xonmy oOyueHuss B 9 kJacce 0OOydYarOUIMIiCS TOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yNbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIIIOB, HAXOJIUTH C X MTOMOIIIbIO Pa3IMuHbIe
3JIEMEHTBHI TPSMOYTOJBHOTO TPEYroJbHUKA («pPEIICHWE MPSIMOYTOJIBHBIX TPEYrOIbHUKOBY).
HaxomuTh (¢ MOMOIIBIO KaTbKyIATOPa) IITUHBI U YTIIBI 111 HETAOIMYHBIX 3HAYCHHI.

[Tonb30BaTbes hopMyliaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX /1y TPUTOHOMETPUUECKUMH BEIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJIsl HaXOXKACHMS Pa3JIMYHBIX AJIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY»), MPUMEHATh MX IPU PEIIEHUU T€OMETPUUYECKUX
3ajad.

Bnaners nonstusMu npeodpazoBaHusi M0J00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonp30BaThCsl CBOWCTBAMU MOAOOUS MMPOU3BOIBHBIX (PUTYP, YMETh BBHIYUCIATH JUIMHBI U
HAXOJWUTh YIIbl Y OM00HBIX Quryp. IIpuMeHaTs cBoicTBa MOJ00MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOIUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOIIEM MUPE.

[Tonb30BaThCs TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[lonmp30BaThcs BEKTOpaMM, TOHUMATh HMX TEOMETPUYECKMA U (PU3MUYECKHH CMBICIH,
OPUMEHSTh UX B PEHICHUH TeoOMeTpuyeckux U (usmueckux 3amad. [IpumeHsTH cKansipHOE
MIPOU3BEICHNE BEKTOPOB AJI1 HAXOXACHUS JUIUH U YTJIOB.



[Tonp3oBaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B pPEUICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMH MPaBUWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI AYTH
OKPY)KHOCTM M PpaJMaHHOW Mephl YIja, YMETh BBIUMCIATH IUIOLAJb Kpyra M €ro 4acreil.
[TprMeHATH MOJTydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomaute ocu (MM LEHTPBI) CUMMETPUM (GUTYp, IPUMEHSTH ABMXKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TprMeHATh NOTy4YEeHHBbIE 3HAHUSA HA NMPAKTHUKE — CTPOUTh MaTeMaTU4YeCKHe MOAETH s
3ajjay peaJbHON XKHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS ¢ IPUMEHEHUEM MOA00US
U TPUTOHOMETPHUECKUX (PYHKIMHN (TIONB3YSCh, I71€ HEOOX0IUMO, KAIBKYISATOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanmenoBann KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3iesioB H (uudposbIe)
n/ Becer  Konrpoasunl  IlpakTuueckn
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbl e padoThbl
NPOrpamMmbl pecypcsbl
[Ipocretimue
reOMEeTPUYECKU
€ QUrypsl u uUx bubmmoreka [JOK
CBOICTRA. 14 https://m.edsoo.ru/7f415¢
N3mepeHune 2e
Te€OMETPUUYECKU
X BEJIMYUH
bu6mmoreka [IOK
2 TpeyroabHUKH 22 1 https://m.edsoo.ru/7f415¢
2¢
[TapannensHble
HpAIMBIE, CyMMa bubnmoreka [JOK
3 14 1 https://m.edsoo.ru/7f415¢
YTJIOB 2e
TpEeYroJbHUKa
I?;;}.WHOCTB " bubmuoreka [{OK
4 14 1 https://m.edsoo.ru/7f415¢
I'eomeTpuueck e
ue TIOCTPOEHUs
IToBTOpEHME, bu6nuorexa [IOK
00o0mIeHne 4 1 https://m.edsoo.ru/7f415¢
3HAaHUH 2e
OBIIEE
KOJIMYECTBO 68 4 0
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YACOB I10

[MPOT'PAMME
8 KUIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uudposbIe)
n/  PpasiesioB U TeM Bcer  Kourtpoasn | IIpakruyeck
o0pa3oBaTe/ibHbIE
n NMpOrpamMmbl 0 ble padoThbI ue padboThbl
pecypchl
YeThIpEXyroabpHA bubmorexa LIOK
I Pexyr 12 I https://m.edsoo.ru/7f417
KU
el8
Teopema Paneca
U TEeOpeMa o
HPOTOPLHORATLH bu6mmoreka [IOK
2 poTIop 15 1 https://m.edsoo.ru/7f417
BIX OTPE3KaX, o138
MOI00HEIE —
TPEYrOJIbHUKU
[Lnomane.
Haxoxnenue
IJIOIIA e bu6moreka [IOK
3 TPEYTrOJIbHUKOB 1 14 1 https://m.edsoo.ru/7f417
MHOTOYTOJILHBIX el8
dburyp. [Tnomagmn
MoA00HBIX (puryp
Teopema
Mudaropa u bubmmoreka [JOK
4 P 10 I https://m.edsoo.ru/7f417
Hayvaja el8
TPUTOHOMETPHUH T
Vsl B
OKPYKHOCTH.
Bnucannsie n
OIMCaHHbIC bubmunoreka LIOK
5 YETBIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417
u. Kacarenbuble K el8
OKPYKHOCTH.
Kacanue
OKPYXHOCTEH
[ToBTOpEHME, bubmmoreka [JOK
6 00006mIeHNE 4 1 https://m.edsoo.ru/7f417
3HAHUMN el8
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OBLLIEE

KOJIMYECTBO
YACOB IIO 68 6 0
[TPOT'PAMME
9 KIIACC
KosanuecTBo 4acon JIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/  pasgeroBuTeM Beer  Kourpouabn IpakTHYeCcK
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl 0 ble padoThbI e padoThbl
pecypcsbl
Tpuronomerpus
. Teopemsl
Bbu6nuoreka [JOK
KOCHUHYCOB U
1 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. e
Pemienue o
TPEYTOJIHLHUKOB
[IpeobpazoBanu
€ Too0us. Bbu6nuoreka [JOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIIEHUS B 2¢c
OKPY>KHOCTH
bu6mmoreka [IOK
3 Bexropsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnnorexka [HOK
4 KOOpJMHATHI HA 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2c
IIpaBunbHbBIE
MHOTOYTOJbHUK
u. Jlnuna bubmuorexa [JOK
5 OKPY>KHOCTH U 8 https://m.edsoo.ru/7f41al
IUIOIIAb KPyra. 2c
Brruucnenue
rIoniaaen
Bbu6nuoreka [JOK
JBro>keHus
6 6 https://m.edsoo.ru/7f41al
MIJIOCKOCTH
2c
Bbu6nmuoreka [JOK
[ToBTOpEHUE,
7 7 2 https://m.edsoo.ru/7f41al
000011IcHHE, e
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