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[TOACHUTEJIbHAA 3AIINMCKA

Pabouass mporpamma mno MaTeMaTuke JUIsi OOYYalolUMXCsi C 3aJep>KKOU
ncuxudeckoro pazputus (naiee — 3I1P) Ha ypoBHE OCHOBHOTO 001er0 00pa30BaHMUs
MOJIrOTOBJIEHa Ha OCHOBe @efepabHOTO TOCYJIapCTBEHHOTO 00pa3oBaTEIBLHOTO
cTaHAapTa ocHOBHOTO obiiero oopazoBanus (I[Ipukaz Munnpocsemienus Poccuu ot
31.05.2021 r. Ne 287, zapeructpupoBaH MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC O0O0), [IpumepHoii
aJanTUPOBAHHONW OCHOBHOM OO0Opa30oBaTENhbHOM MPOTrPaMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHusi 00yJarONUXCs C 3aJCPKKOW TICUXHUYECKOTO pPa3BUTHA (0J00pEHHOM
pemeraneM @YMO mno obmemy oOpazoBanuio (mpotokon ot 18 mapra 2022 1. Ne
1/22)) (manee — [TAOOII OOO 3I1P), [Ipumepnoit paboueii mporpaMMbl OCHOBHOTO
oOmero oOpa3zoBaHus 1o npeamery «Marematuka», [lpumepHoil mporpammel
BOCITUTaHUsA, C YU4ETOM PACIPEICICHHBIX MO KJIaccaM IMPOBEPSIEMBIX TPeOOBaHMUNA K
pe3yibTaTaM OCBOEHHUs AJanTUPOBAHHONW OCHOBHOW 00pa30BaTENbHON MPOTPaMMBbI
OCHOBHOTO 001Iero oOpa3oBaHus OOYYaIOMMXCSI C 3aJEPKKOM TICHUXUUECKOTO
pa3BuTHs. B paboueil mporpaMme ydTeHbl Haeu U NojioskeHus: KoHuenmuu pa3BuTus
MareMaTtuueckoro oopasoanus B Poccuiickoiideneparumu.

O0mas xapakTepucTUKa y4eOHOro npeamera «MaremaTtukay

VY4eOHnbiii npenmer «MaTemaTHkay BXOAUT B MPEAMETHYIO 00J1aCTh
«Marematuka U uHPopMatuka». OH CHOCOOCTBYET PA3BUTHIO BBIYHCIUTEIBHOU
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS IOJIb30BAThCS
aNropuTMaMM, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEIHEBHON ku3HM oOy4vatomuxcs ¢ 3I[IP. VYueOHbli mnpeamer pa3BUBaeT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpaXeHHe, (PYHKIHMOHAIBHYIO TI'PaMOTHOCTD,
YMEHHMs ~ BOCHPUHMMATh M  KPUTUYECKHM  AHAJU3UpOBaTh  MHGOpPMAIHUIO,
MPEJICTABICHHYIO B PA3JINYHBIX (POpMax.

OOyueHne MaTeMaTHKE €T BO3MOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAlMOHAIBHYIO W HMH(POPMATUBHYIO peyb, YMEHHE OTOMparh Haunbosee
MOJXOSIINE S3bIKOBbIE, CUMBOJIMYECKUE, I'papuueckue CpeicTBa sl BBIPAKEHUS
CYKJI€HUN U HArJSJHOTO UX TPE/ICTABIICHUS.

HeobxoaumMbIM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHHUU
ABJISIETCSl  o0lIee 3HAKOMCTBO C METOJaMU TO3HAaHUA JIEHCTBUTEIBbHOCTH,
MIPEACTABICHHUE O IPEIMETE U METOAAX MATEMATHKH, UX OTJIMYUNA OT METOJIOB APYTHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTHUKU
JUISL pelIeHUs] HAay4YHbIX M MPUKIATHBIX 3a1ad. TakuMm oOpa3oM, MaTeMaTHYECKOe
o0Opa3oBaHKMe BHOCUT CBOM BKJIaJ B ((OPMHUPOBAHKE OOIEH KYJIbTYPhl YEIOBEKA.

W3ydyeHne maTeMaTWKH TakXe CIHOCOOCTBYET ASCTETHUYECKOMY BOCIIHMTAHHUIO
YeJIOBEKa, TMOHMMAaHHWI0 KpAacoThl M M3AIIECTBA MAaTEMAaTHYECKUX PACCYXKICHUIA,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO UJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oOyudeHus mnpeamety «Marematuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHbBIX MOTpeOHOCTEHN oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTeMaTHKay MPEACTABISET ONPEACICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcst ¢ 3[IP Hanbosnee BbhIpa’)keHbI OTCTABAaHUS B
Pa3BUTHH CIIOBECHO-JIOTHUECKUX (OPM MBINUICHHS, IOTOMY aOCTpaKkTHbIE U
OTBJICUEHHBIE KaTErOpHUH MM TPYAHOJOCTYNHBI. B TOXe BpeMms mpu crenuaibHOM
oOyueHuu oOydvarouiecss MOTYT BBINOJHATH 3agaHus 1o anroputMmy. OHu
BOCIIPUMMYHBBI K TOMOIIM, MOTYT BBIINOJHUTH NEPEHOC HA AHAJOTHUYHOE 3aJIaHHE
yCBOEHHOro crioco0a pemieHusi. CHIKEHHE Pa3BUTHSI MBICIUTEIBHBIX OIepanui u
3aMEJIEHHOE CTAHOBJICHUE JIOTMUECKUX JEHUCTBUM MPUBOIAT K HEAOCTATOUYHOMU
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4EOHBIX NEUCTBUH. Y 00ydarommxcs 3aTpyAHEHbBI
CUETHBIE BBIYMCIICHUS, IPOU3BOJUMbBIE B yM€. B NMHCHMEHHBIX BBIYUCICHUSX OHHU
MOTYT MPOMYCKaTh OJUH W3 MPOMEXKYTOUHBIX IaroB. [Ipu paboTe ¢ 4MCIOBBIMU
BBIPDOKCHHUSIMH, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YAEpKUBATh IMPABUIIbHBIN
nopsiiok aercteuid. [Ipu ynpoiuenun, npeoOpazoBanuu BeipaxkeHuil yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO IMPHUHATh PELIEHUE O MOCJIEA0BATEIBHOCTU BBINOJHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSET YCBOCHHS HAaBBIKA PEIICHUS
YpPaBHEHHUM, HEPABEHCTB, CHUCTEMBI ypaBHEHHU. VM MalOgOCTYNHO COBepIIEHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKHX  OINEpalMii, HEIOCTATOYHAs
O00OOILIEHHOCTh MBIIIJICHUS 3aTPYOHSIOT U3ydeHHe TeMmbl «DyHKUUW»: mpu
ornpeneneHu  (QYHKIMOHAIBHOM 3aBUCHMOCTH, TpU ONUCAaHUM TpaduyecKon
CUTYalluH, UCIIOJIb3Yysl T€OMETPUUYECKUH, anreOpanueckuil, QyHKIIMOHATIbHBIN S3bIKU.
Hepenko yuamnyecst He BUAAT pa3HUIBI MEXKIY 00JACThIO omnpezeseHuss QyHKUUU U
00J1aCThIO 3HAYEHUH.

Pemenue 3amad conpspkeHO € TPYAHOCTAMU O(OPMIIEHHS KpaTKOM 3aIucH,
MIPOBEJICHUS aHAJIN3a YCJIOBUS 33aJ]auH, BbIICJICHUS CylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHsArOTCS claenaTh YMO3aKIOYEHHE OT OOIIero K YacTHOMY, HEPEIKo
BBIOMPAIOT HEpPALMOHAJIBHBIE CIIOCOOBI  pEIICHHS, HWHOTJAa OTPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCIIAMH.

[Ipy wu3yueHuum reomeTpuueckoro Marepuaina oOyvatroumecs ¢ 3IIP
CTAJIKMBAIOTCS C  TPYAHOCTBbIO  JielaThb  JIOTUYECKHE  BBIBOJABI,  CTPOHTH
IIOCJIEIOBATEIbHBIE paccyX1eHNs. HenpouHslie 3HaHUSI OCHOBHBIX TEOPEM I€OMETPUN
NPUBOJUT K OIIMOKaM B pEIIeHHH TeomeTpudeckux 3anad. OOydaromuecs MOTyT
MOJIMEHUTH (POPMYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkaM B
pelmIeHUMM  3a7a4  IPUBOAAT  HEJOCTAaTOYHO  pa3BUThIE  IPOCTPAHCTBEHHBIE
npenacraBieHus. UM C10HO BBIOTHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aIOMUHAHMSI U BOCIIPOU3BEIECHHS Y4eOHOT0 MaTepHalia CHUKEHBI 10
MpPUYMHE CJIA00OCTH MHECTHUYECKOM JIeATEeNIbHOCTH, CYXKEHUA o0bema MaMmsTH.
O6yuaronumest ¢ 3P tpeOyercs Oombllie BpeMEHU Ha 3aKpeIUICHHE MaTrepuala,
aKTyanu3alus 3HaHUM 10 Orope IpH BOCIIPOU3BEICHUU.

JInst mpeo1osieHnst TPYIHOCTEHN B M3y4eHUH yueOHoro nmpeamera «MaTemaTuka»
HeoOxoaMMa amanTtanus o0beMa M XapakTepa y4eOHOro marepuana K
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[O3HABaTEJIbHBIM BO3MOXHOCTAM yuamuxcsi ¢ 3IIP. Crnenyer yueOHbI Marepual
NPENOAHOCUTh HEOONBIIMMU TOPLUSMHU, YCIOXKHSS €ro MOCTENEHHO, WU3bICKUBATDH
cnocoObl  ajanTalMy  TPYJAHBIX 3aJaHUi, HEKOTOpble TEMBbI JaBaTh Kak
O03HAKOMUTEIIBHBIE; UCKIIKOYATh OTEJIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKUI
MaTepUal PEKOMEHIYETCS H3y4daTb B IPOLECCE INPAKTUYECKOU IEATEIBHOCTH I10
pemieHnto  3agad.  OpraHM4ecKkoe €IUHCTBO IMPAKTUYECKOM M yMCTBEHHOMN
ACSTENIbHOCTH YYalllUXCs Ha YpOKax MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO 0a3MCHBIX MaTEMaTUUYECKUX 3HaHUN U YMEHU.

IIeJII/I U 3aqa4Ym U3y4CHus y‘l€6HOI‘O npeameTa «MarTemMaTuKa»

[TpuopuretHbIMH yensamu 00ydeHns MaTeMaTHKe B 5—9 Kinaccax SBISIOTCS:

* ¢opMHupOBaHUE TECHTPATBHBIX MAaTEMATHYCCKUX TMOHATHHA (YUCIIO0, BETUYMHA,
reoMeTpuyeckass  ¢urypa, IIEpEMEHHAH, BEPOSATHOCTb, byHKLIHSA),
00eCIIeYnBAOIINX TPEEMCTBEHHOCTh W TIEPCIICKTUBHOCTH MaTEMaTHYCCKOTO
oOpazoBanus ooyuaronuxcs ¢ 311P;

* nojaseneHue ody4daronuxcs ¢ 3[1P Ha 1ocTymHOM JjIst HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIETO MUPA, TOHUMaHUE MaTeMaTHUKU KaK
4acTH 001N KyJIbTYphl 4YeJIOBEUECTRA,;

" pa3BUTUE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYarolmuxcsi ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH
MBIIICHUS, THTEpECca K U3yYeHUIO0 MaTEMaTHKH;

* dopmupoBaHre (DYHKIIMOHATEHON MaTEMaTHYECKONH TPaMOTHOCTH: YMCHHSI
pacro3HaBaTh MPOSBICHHS  MAaTEMaTUYECKUX  IOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIMSIX U TIPU U3YUCHUU IPYTUX
y4eOHBIX TMPEAMETOB, TPOSIBJICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MAaTEMAaTUKH M CO37aBaTh MAaTEMAaTHYECKHE
MOJICNIA, TPUMEHSTh OCBOEHHBIM MaTeMaTUYeCKHM armapaTr s penieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/la4, WHTEPNPETUPOBATh U  OIICHUBATh
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne ATUX 1eseil 00eCIeUrBaETCs PEIICHUEM CIIETYIONTUX 3a0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBbIkM yueOHO-TIO3HABATEIHLHOM
NEeATEeTLHOCTH: TUIAHUPOBAaHWUE pPaOOThI, TOWUCK paIlMOHANBHBIX TyTeH ee
BBITIOJTHCHHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CTIOCOOCTBOBATh HWHTEIUICKTYaJIbHOMY pPa3BUTHIO, (OPMHpPOBATH KadecTBa,
HEO0OXOIMMBIC YETIOBEKY JIJISl TIOJTHOIICHHOW KM3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIC MAaTEMaTHYECKOW JIESITCIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYHITUH, TPOCTPAHCTBEHHBIX MPEICTABICHUH, CITOCOOHOCTH K TIPEOI0JICHUTO
TPYIHOCTEW;

* (GopMHpPOBATH KIIOYEBBIC KOMIIETCHIIMU YyYaIlIUXCS B paMKaxX MPEIMETHOM
obnactu «Maremartuka 1 HHGOPMATHUKAY,

" pa3BUBATh MOHATUITHOE MBITIUICHUS 00yJatonuxcs ¢ 311P;



" OCYHIIECTBIJISITH KOPPEKIMIO MTO3HABATEIBHBIX MpoleccoB odyvatouuxcs ¢ 3I1P,
HEOOXOJUMBIX [UIsl OCBOCHHSA NPOrpaMMHOrO0 MaTepuaiga Mo YydeOHOMY
pEeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCAIIMH 00pa30BaTeNIbHbIX 1e(DUIIUTOB B
OCBOCHHMH TMPEIIECTBYIONIETO MPOrPaMMHOI0 Marepuaia y o0ydarommxcs C
3I1P 1 HETOCTAaTKOB B KX MATEMATUYECKOM Pa3BUTHH;

* copmMHUpOBATH YCTONUYHMBBIA HHTEPEC YUALTUXCS K IPEIMETY;

" BBISABJIATH U Pa3BUBATh MAaTEMaTUUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpkKAHUS Kypca mMaTeMaTukud B 5—9 knaccax: «Hucna u

BBIUHUCICHUS», «ANTeOpa» («AnreOpandeckue BBIPDAKEHUS», «YpaBHEHUS W
HepaBeHCTBa»), «Dynkium», «['eomerpus» («['eomerpuueckue QUrypsl u uX
CBOMCTBay», «I3MepeHne reOMETPUUECKUX BETUUHHY), «BEpOATHOCTh U CTaTUCTUKAY.
JlaHHBIE TUHUYU PAa3BUBAIOTCS NApAJIIENBbHO, KaXasi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJIHA OT JPYro, a B TECHOM KOHTAaKTe€ U
B3aumozeiictBun. Kpome 53Toro, ux oOBEOUHSET JOrMYeckas COCTaBJISIOLIas,
TPaJULIMOHHO ITPUCYIIAs MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI
u conepxarenbHble uHuU. ChopmynupoBanHoe B dDenepanbHOM rocyaapCTBEHHOM
o0pa30BaTeNbHOM CTaHAAapTe OCHOBHOI'O 00ILEro o0pa3oBaHUs TpeOOBaHHE «YMETh
OIEpUPOBATh MOHATHUIMU: ONPEIAEICHUE, aKCUOMA, TEOPEMA, JJOKA3aTEIbCTBO; YMEHUE
pacrio3HaBaTh HWCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS, IPUBOJUTH NPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTh BBICKA3bIBAHMS U OTPUL[AHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a pOpMHUPOBAHUE JIOTUYECKUX YMEHUHN paclpeensieTcs 0 BCEM rojiam
00y4eHHUs Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjibTaTaM
ocBoeHus [IpumepHoii paboueil mporpamMmebl, pacrpeeIEHHbIM 0 ToJaM 00y4YeHus,
CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIMIHAIbHBIM
BolpocaM oOywaromuecss oOpalaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MaTe€MaTUYECKUMH TMOHATUSMH M HaBBIKAMHU OCYILECTBIBUIOCH IOCIEA0BATEIBHO U
MOCTYyNaTeNIbHO, C COOJIOJEHUEM MpPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbBIE 3HAHMUS
BKJIIOUAJIMCh B OOLIYIO CUCTEMY MaTeMaTHUYECKUX IPEACTaBICHUI 00ydaromuxcs ¢
3I1P, pacmmmpss u yrinyoussisi e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsizu. O0Ime
eI u3ydeHus: yueOHoro mpeamera «Marematuka» mpenctaBieHbl B [IpumMepHoit
pabouei mporpaMmmMe OCHOBHOT'O 00IIIero 00pa3oBaHuUs.

Ocob0ennocTH 0TOOpA U alaNTAIIUN Y4eOHOT0 MATEPHAJIA 110 MATEMATHKE

OOyuenue ydeOHOMy mnpenmery «MaTemaTuka» CTPOUTCS Ha CO3AAHUU
ONTUMAJIBHBIX YCJIOBUH JJI1 YCBOSHUSI MMPOTPAMMHOTO MaTepHraia 00y4JaromuMHUCS C
3I1P. Bonbioe BHUMaHuEe yaelseTcs 0TOOpPY yu4eOHOro Marepuaia B COOTBETCTBUU C
MPUHIUIIOM JIOCTYITHOCTH TPH COXpaHEHUH oO0I1Iero 0a30BOTO YpPOBHs, KOTOPBIH
JTOJDKEH 110 COIEPIKaHUI0 U 00BeMY OBITh aaliTUPOBAHHBIM JJ1s1 0Oyyatomuxcst ¢ 3[1P
B COOTBETCTBUM C HMX OCOOBIMH 00pa3oBaTelbHBIMM TOTpeOHOCTsIMU. Cremyer
o0JierunTh OBJaJieHue Matepuanom oOyvarouumuca ¢ 3IIP mocpeactBom ero
JIETATLHOTO OOBSICHEHHS C CUCTEMAaTUUECKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B TMPUMEHEHUU 3HAHWI, HMCHOJb3Yys MPUEMbl aKTyanu3aluuu (BU3yajbHas OMOpa,
naMsITKa).

[IpumepHast mporpamMma IpeayCMaTpUBaeT BHECEHUE HEKOTOPBIX M3MEHEHUN:
yMEHbIIEHUE 00BheMa TEOPETUYECKUX CBEJICHUM, BBIHECEHUE OTIEIBHBIX TEM WM
[EJBIX Pa3/IeNIOB B MaTepUAIbl 1Sl 0030pHOT0, 03HAKOMUTEIHHOTO U3yUCHHUS.

N3meHenust nporpamMmsbl B 5-9 kjaccax

T'eomempus

Crnengyer OCHOBHOE BHHUMAHHE YJEIUTh MPAKTUYECKOM HAIPaBIEHHOCTH Kypca,
UCKIIIOYMB M YIOPOCTHB HaWOOJee CIOXKHBIM JUIsi BOCHPUATHS TEOPETHUECKUA
matepuan. Ha ypokax reomeTpuum HEOOXOAMMO MaKCHUMAadbHO HCIIOJIb30BaTh
HarJsgHBIE CcpelcTBa OOydeHHs, Oonbllie MPOBOAWTH MNPAKTUYECKUX paboT ¢
yUalmMucs, pemats 3agaun. CTpOUTh pelieHue 3a/1a4 Ipy MOCTOSTHHOM OOpaIieHuu
K HArJSIHOCTU — PUCYHKaM U YEPTEkKaM.

O3zHakomMuTENBHO AaTh TeMbl: «TeopeMbl M J10KAa3aTEIbCTBO. AKCHOMBD»,
«/lokazarenbCcTBO OT NOPOTUBHOTO», «CyIIEecTBOBaHWE W  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeTon reoMeTpudeckux Mect», «MeTon yABOCHUs
MennansDy, « Teopema Paneca U TeopeMa O MPOMOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKay, «I3MeHeHne TPUrOHOMETPUYECKHUX (DYHKLIMIA IPU BO3pACTaHUU
yria», «DopMynsl Uil pagdyCOB BIHCAHHBIX W ONMCAHHBIX OKPYXHOCTEH
IIPABWJIBHBIX MHOT'OYTI'OJIBHUKOB)», «YpaBHEHUE NMPsSMOW», «/[BrmkeHue», «CBONCTBA
IBWKEHUA», «TeopemMa 0 IIPOU3BENCHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBapaTe KacaTeIbHONY.

Crnengyer yMEHBIINTh KOJMYECTBO YacOB HAa U3ydeHHE TeM: «CUMMETpPUYHBIE
¢urypsl. OCHOBHbBIE CBOMCTBa 0CEBOI cUMMETpUN», «LleHTpasibHas CUMMETPHSD,
«Ilapannenbubii mepenocy», «lloBopor», «lIpeoOpazoBanue mnomobusi. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJa4d Ha MOCTPOCHUE C MOMOLIBIO
UUPKYJST WU JIMHEUKW», «JlexkapToBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenune
TpeyroJbHUKOBY, «[lomobue dpurypy.

BricBOOOIMBIIIKECS Yachl MCIIOJIB30BATh HAa PEIICHHE 3a/1a4 U IOBTOPEHHE.

IIpuMmepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, o0ycioBiaeHnble
0c00bIMH 00pa30BaTEILHBIMY MOTPEOHOCTAMH U 00ecTeYnBaIOIIHe
O0CMBICJIEHHOE 0CBOEHHE COAePKAHNU 00PA30BAHMSI 110 NPEAMETY
«MaTtemaTuka

Conepxanue BUAOB AesiTelbHOCTH oOydaroutuxcs ¢ 3IIP ompenensercs ux
0CcOOBIMH 00pa30BaTeIbHBIMU MOTPEOHOCTAMU. [IOMUMO HMIMPOKO HCIMOJIB3YEMBIX B
OOIT OO0 oO0uwmx st BceX 00y4arolMUXCsl BUAOB JIEATEIBHOCTH CIEIYET YCHIUTh
BU/JIBI IEATEIBHOCTH CHIEU(UYHbIC U TaHHOW KaTeropuu JeTei, o0ecrneunBaromnme
OCMBICIICHHOE OCBOCHHE COJepXaHUs oOpa3oBaHHs MO MpPEeIMETy: YCUJICHHE
MIPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3ALIMEH CEHCOPHBIX CHCTEM;
4epelOBaHNE BHUJAOB JICSATEIBHOCTH, 3aJCUCTBYIOIIUX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepuasa ¢ ONOPOM Ha alrOPUTM; «IOLIArOBOCTh» B U3yYEHUHU
Marepuaa; UCIOJIb30BaHUE TOTIOJHUTEILHON BU3YyaIbHOM OMOPHI (CXEMBI, 11a0I0HBI,
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ONOpHBIE TAONHUIBI); PEUYEBOl OTYET O MPOLECCe U pe3yNbTaTe AeATeNIbHOCTH;
BBITIOJIHEHUE CIEIHMATIbHBIX 3aJaHHi, OOECIEeUMBAIOIINX KOPPEKLUHUIO pPEryJIsIuu
y4eOHO-T103HaBaTENBHOMN IEATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

[lpumepHass TemMaTHyecKas W TEPMUHOJOTHYECKAsh JIEKCMKAa COOTBETCTBYET
OOII OOO0.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SIBISIIOTCS TPUEMBI palbOTHI €
JEKCUYECKUM MaTepuajoM Io mnpenmety. IlpoBoautcs crenuaneHass paboTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMHHOIOTHH.
N3y4yaembie TEpMUHBI BBOJSITCS Ha MOJKUCEHCOPHON OCHOBE, 00s13aTe/IbHA BU3YaIbHAS
HOJJIEPKKA, AITOPUTMBI paOOTHI C OINPEeICHIEM, OTIOPHBIE CXEMBI [T aKTyaTH3aIiu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «Maremaruka» B y4eOHOM IVIaHe

B coorBercTtBUM ¢ @enepanbHbIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 00IIero ooOpa3oBaHUsl y4yeOHbI mnpeaMer «MaremaTuka
BXOJHUT B TMpeAMETHYI0 oOsactb «Maremaruka W HHPOPMATHUKA» U SBIAETCA
o0si3aTenbHBIM Ui n3ydeHus. B 5-9 kmaccax ydeOHsIii mpenmet «MateMaTukay

TPAJAUIIMOHHO M3y4YaeTcd B paMKax CJIEAYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Maremaruka», B 7-9 kimaccax — KypcoB «Ausrebpa» (BKIIOYAs 3JIEMEHTHI
CTaTUCTUKU M Teopuu BepositHocTel) U «['eomerpusin. Hactosimedn mporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN yU4eOHBIN Kypc «BeposiITHOCTD U CTATUCTHKAY.

Hacrosimieit mporpaMMoii mpenycMaTpuBaeTCs BbIJICJICHIE B YYEOHOM ILJIaHE Ha
M3yYeHHE MaTeMaTHKH B 5—6 Kiaccax 5 yd4eOHbBIX YacOB B HEJIEIIO B TEUCHHE KaXKIOTO
rojaa oOydeHus, B 7-9 kiaccax 6 yueOHBIX 4YaCOB B HEJIENIIO B TEUCHUE KAXKOT0 rojaa
oOyuenusi, Bcero 952 yueOHbIX yaca.

Conepxanue ydeOHOrO TipenMera «MartemaTuka», TPEICTAaBIEHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByer DPI'OC OOO, I[Ipumepnoii
OCHOBHOM 00pa3oBaTeIbHOM TMpPOrpaMMe OCHOBHOTO OOIero oOpa3oBaHUs,
[IpumepHOil aganTUPOBAHHONW OCHOBHOW OOpa30BaTENbHOM MpOrpaMMe OCHOBHOIO
o0111ero o6pazoBaHusl 00YUAIOMKUXCS C 3aJEPKKON TICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe MaHUpPOBaHWE Y4YEOHBIX KYpCOB U  PEKOMEHAyeMoOe
pacnpeneneHrue y4eOHOro BpeMEHH ISl U3YUYEHUS OTACIbHBIX TEM, IPEAI0KEHHbIE B
HAaCTOSAIIEH NporpaMmMme, HaJlo pacCMaTpUBAaTh KaK IPUMEPHBIE OPUEHTHUPHI B TTIOMOIIIb
COCTaBUTEIIO aBTOPCKOM paboueld mporpaMMbl U THPEXKAE BCErO YUUTENI0. ABTOP
paboueil mporpaMmbl BIIPABE YBEIMYUTH MPEJIOKEHHOE YUCIO y4eOHBIX YacOB Ha
TeMbl, TpeOyromue OoJsiee ATUTENBHOTO H3yudeHus oOydaromummucsa c¢ 3IIP, wmm
YMEHBIIIUTh KOJMYECTBO YAaCOB HA TE€MbI, U3y4yaeMble HA O3HAKOMUTEILHOM YPOBHE.
JIoImyCTUMO TaKXke JIOKAJbHOE IepepaclpeieeHUe M IEepEeCTaHOBKA 3JIEMEHTOB
colepKaHusi BHYTPU JaHHOro kjacca. KojaumdecTBO MpPOBEPOUYHBIX — paboT
(TemMaTUYeCKUi U UTOTOBBIN KOHTPOJIb KauecTBa YCBOEHUSI yUeOHOr0 MaTepuana) u ux
TUT (CaMOCTOATENIbHBIC U KOHTPOJIbHBIE Pa0OThI, TECThI) OCTAIOTCS HA YCMOTpEHHUE
yuntensi. Takke yduTenb BIpaBe YBEIUYUTh WIM YMEHbBIIUTh YUCIO YYEOHBIX YacoB,
orBei€HHBIX B [lpumepHoil pabouell mporpamme Ha 0000IIEHHE, MOBTOPEHHE,
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CUCTEMATHU3AlMI0 3HAaHUM oOydaronuxcs. EIWHCTBEHHBIM, HO MNPUHIUIHUAIBHO
BaXXHBIM KPUTEPHUEM, SIBIISICTCS JAOCTHUIKEHUE PE3YJIbTaTOB OOYUYEHMS, YKA3aHHBIX B
HACTOSIIIIEH MTporpamMmme.



PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».7-9 KIIACCBHI

Hean u3yyeHusi yaeOHOro Kypca

OO01mume uenu nzydenus yueoHoro kypea «I'eomerpusi» npeacrasiensl B [IOOIT
OOO. OnHm 3akmoyaroTcs, MNPEeXAEe BCEro B TOM, YTO HAa YPOKaXx TIE€OMETPHH
OoOy4Jaronuiicss y4uTCS MPOBOJWUTH JOKA3aTEJIbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKHE YMO3aKJIIOYEHUs, JI0Ka3bIBaTh WCTUHHBIE YTBEPXKICHHS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOIO», OTINYATh
CBOMCTBA OT NPHU3HAKOB, (OPMYyJIUPOBATh OOpaTHbIE yTBEpXkACHUA. B 00yueHUM
YMEHHUIO PpAaCCyXJaTh COCTOMUT Ba)XHOE BOCHUTATEIBHOE 3HAUYECHHUE H3YUECHMS
reOMETPUH, IIPUCYILIEE UMEHHO OTEYECTBEHHON MaTEMAaTUYECKOM 1IKOJIE.

Bropoii 1enpl0 H3ydeHHMs] TEOMETPUM SIBISIETCS HCIOJIb30BAaHHE €€ Kak
MHCTPYMEHTA IIpU PEIICHHH KaK MaTeMAaTHYECKMX, TaK M IPAKTHYECKHX 3ajad,
BCTPEYAOLIUXCS B PEAJILHOM )KM3HU. DTOMY COOTBETCTBYET BTOPAst, BBIYMCIUTEIbHAS
JUHUS B U3YYEHUM TE€OMETpUU B IIKoyie. [[ns 3TOro yduTento peKOMEHIyeTcs
noaAOupaTh 3aJayd MPAKTUYECKOTO XapakTepa sl pacCMaTpUBAEMbIX TEM, YUHTh
00y4Jaronuxcsi CTpPOUTh MaTEMATHYECKUE MOJIENN PEAbHBIX KU3HEHHBIX CUTYaIIM,
MIPOBOJIUTh BBIYUCIICHUS M OLIEHHBAaTh aJEKBATHOCTh IOJYYEHHOTO pe3yJbTaTa.
KpaiiHe BaXHO TOAYEPKUBATH CBSA3M TEOMETPUM C JIPYTUMHU MpEAMETaMH,
MOTUBUPOBATh HCIIOJIb30BaTh OMNPENEIEHUsI T€OMETPUUYECKHX (QUTYp M TOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBA3U
HauOoJee sIpKo BUJIHBI B TeMax «BekTopbl», « TpUroHOMETpUUECKUE COOTHOIIECHUSY,
«Meton koopauHaT» 1 « Teopema [Tudaropar.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B 7-9 Kilaccax wu3ydaercs YYeOHBIH Kypc
«"eomeTpusi», KOTOPBIM BKIIOYAET CIICAYIONINE OCHOBHBIC Pa3feibl COJACPKAHUS:
«I"eomeTpruueckue GUTYpPHI U UX CBOKCTBaY, «VI3MepeHre reoMeTpUIECKUX BETHINHY,
a Takke «JlekapToBBI KOOpPAMHATHI Ha IUIOCKOCTH», «Bektopwl», «J[BmkeHus
mockoctu» U «lIpeoOpazoBanus mogoousy.

VY4eOHbIi MIIaH NpelycMaTpUBaeT U3yYEeHUE T'€OMETPUM Ha 0A30BOM YpOBHE,
MCXO0/1 U3 He MeHee 68 yueOHBIX 4acoB B y4eOHOM I'0/Ty, BCEro 3a TPH I'ojia 00ydeHUs
— He meHee 204 gyacos.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmus)

7 KIIACC

Hauvanbnble oHsTHSA reomeTpun. Todka, mpsiMasi, OTPE30K, Jyd. Yrona. Buasl

10



yriaoB. BeprukanbHble HW  CMEXHbIE yrabl. buccekrpuca yrima. Jlomanas,
MHOTOYTroJIbHUK. [lapanienbHOCTh U NEPHEHAUKYISAPHOCTD MPSMBbIX.

Cummempuunvie pueypol. OcrosHwie ceoticmaa ocegotl cummempuu’. LIpumMepst
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcHogHble NOCMpoeHUs ¢ NOMOWBIO YUPKYJISA U TUHEUKU.

Tpeyronsuuk. BeicoTa, Meanana, OuccekTpuca, ux cBorcTna. PaBHoOe1peHHbBIN
Y PaBHOCTOPOHHMI TpeyroJibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa ¥ IpU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M NpU3HAKU MAPAUIETBHBIX NPpAMbIX. CyMMa yrioB TPEYroJIbHHUKA.
Brenrnue yriel TpeyroJibHUKA.

[IpsAMOyTONIbHBIA ~ TPEYroiabHUK. (CBOWCTBO MEIHWAHBI  IPSMOYTOJIBHOIO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJILHUKOB. IIpsAMOYTONBHBIN TpeyroasHuK ¢ yriiom B 30°.

HepaBeHcTBa B reOMETpUU: HEepageHcmeo mpey20ibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJbplIeM yrje W OosblIed CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yriia W CEpEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHAE MECTA TOUYEK.

OKpy>KHOCTB U KPYT, XOpJa U JUaMeTp, UX CBOKCTBA. B3auMHO€E pacnoioxkeHue
OKpyXHOCTH M mpsmoil. KacartenbHass m cekymas K OKpyXHOCTH. OKpy>KHOCTb,
BIIMCAHHAS B YroJl. BrincanHas v onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero npusHaku U cBOMCTBa. YacTHbIE
cllyyad TapajiesorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBajapar), UX MPU3HAKU H
cBoiictBa. Tpameuusa, paBHOOOKass Tpamenusi, €€ CBOWCTBA W NPHU3HAKH.
[IpsiMoyrosibHAas Tpaneuus.

Memoo yosoenus meduanvl. Llenmpanvruas cummempust.

Teopema Paneca u meopema o nponopyuoHailbhvix ompeskax. CpeaHue JINHAN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuKa.

Ilooobue mpeyeonvHukos, rod3pguyuenm nooobus. Ilpusznaku nododus
mpeyzonvrukos. [IpumeHenre no1o0us Npy pelieHny NPakTUYECKUX 3a/1a4.

CpoiicTBa miomaned reomeTpuyeckux ¢uryp. Dopmynsl s TUIOLIAAH
TPEYroJibHUKA, Mapamienorpamma, pomOa u Tpaneuuud. OTHOIIEHHE IUIOLAAeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPEYyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a]1ad.

CuHyC, KOCHUHYC, TAHT€HC OCTPOTO yIJjla MPSMOYTOJIbHOTO TPEYrojJbHUKA.

3 3)ICCB " 1aJIc€ KypCUBOM 0003HaYEHBI TEMBI, U3YUYCHHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTECIILHOM ILIaHE. Ilemaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualjia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYeCKHe (PYHKIIMHU YTIIOB
B 30°, 45° u 60°.

BnricanHble M LEHTpabHBIE YIJIBI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOW. YTJbl
MEXAY XOpJAaMH M CEKyUIMMHU. BrucaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkenue IByX OkpyxkHocTed. Kacanue oxpyxknHoctedt. OOmue
KacaTeNbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanretc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Pemenue
MPaKTUYECKUX 33124 C UCIIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooous. Ilooobue coomeemcmeeHHbLX 2JIeMEHMO8.

Teopema o npoussedeHuu Ompe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
ceKywjux, meopema o Keaopame KacameabHOLL.

Bektop, gmmumHa  (MOAYJb) — BEKTOpA,  COHAIPaBJIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HaIlPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BeKTopamMu. PasjiokeHue BeKTopa IO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE 11 HAXO0XKJICHUSI JUIUH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YpagHenus npsamol U OKPYKHOCTH B
KOOpPJIMHATAX, MEPECEYEHUE OKPYXKHOCTEHM M NpsAMbIX. MeTon KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH. | 'pagycHas U paguaHHas

Mepa yIJia, BBIYUCIICHHE JUTMH IyT OKpykHOocTel. [imomans kpyra, cekropa, CErMeHTa.

Hsuoicenus naockocmu u GHympeHHue cummempuu Queyp (aemeHmapHbie

npeocmasnernus). Ilapannenvruiti nepenoc. Ilosopom.
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IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIbI

[IpoBeneHne OIEHKM AOCTHXKEHUH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
y4eOHOTO0 TMpeaMeTa IPOBOIUTCA B OpPME TEKYIIETO U PyOEeKHOTO KOHTPOJIS B BHJIE:
KOHTPOJIbHBIE pabOTBl, CaMOCTOSITENIbHBIE pPA0OTHI, 3a4eTbl, MaTEeMAaTUYECKHE
JOWKTAHTBI, TPAKTHYECKUE pPAaOOThI, NHUCHBMEHHBI OTBET IO HWHIWBUAYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBaHUE.

s oOyuatomuxcst ¢ 3[1P Bo3MoxxHO n3MeHeHne GopMyTupOBKH 33IaHUN Ha
«IIOILIATOBYIO», aJalTAllMIO PEIaraeMoro o0y4JaroieMycsi TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOT'0) MaTepHasa: HCIOJb30BaHHE YCTHBIX W THCbMEHHBIX HWHCTPYKIUH,
YIOPOIIEHUE TTMHHBIX CIOXKHBIX (POPMYIUPOBOK MHCTPYKIIU, pelIeHHE C OMOPON Ha
aNropuTM™, 00pasell, UCIOIb30BaHHUE CIIPAaBOYHON HH(DOPMALIHH.

I'eomeTrpus
7 Kjaacc

Koutponenas pabora Nel. Tema. OcCHOBHbIE T€OMETPHUYECKHE CBOICTBA

MPOCTEUIIUX PUTYD.
Kontponbhas pabota Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIE YTJIbI.
KonTponbhas padota Ne3. Tema. [IpuzHaku paBeHCTBaA TPEYTOJIbHUKOB.
Kountponbshas padota Ne4. Tema. PaBHOOEpEHHBIN TPEYTOJIBHUK.
KontponbsHas pabota NeS. Tema. [TapainensHbie npsMbIe.
Kontponbhas padota Ne6. Tema. CymMMa yrioB TpeyrojabHHUKA.
Kontponbhas padota Ne 7. Tema. Okpy>KHOCTb U KpYT.
Kontponbshas padota Ne6. Tema. MiTorosast KoHTposbpHas padoTa.

8 Ki1acc
Kontponbshas padota Nel. Tema. UeTblpeXyrojJbHUKHY.

Kontponbshas padota Ne2. Tema. Cpenusis nunus Tpeyroibauka. Cpeausis
JIMHUSI TPATCINH.
Kontponsnas padota Ne3. Tema. [lnommaas TpeyroibHuKa, mapajiieiorpaMma.
Kontponsnas padora Ne4. Tema. [Tnomanb nogoOHbIX Guryp.
Kontponrnas padota Ne5. Tema. Teopema Iludaropa.
Kontponbshas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota Ne7. Tema. MToroast KoHTposIbHast paboTa
9 kiacc
Kontponbshas padorta Nel. Tema. Perienue TpeyroibHIKOB.
Kontponbshas padota Ne2. Tema. [Inommaau TpeyroipHuKa, 4eTHIPEXYTOJIbHUKA.
Kontponsnas padora Ne3. Tema. BekTopsl.
Kontponbhas padora Ned. Tema. JlekapTOBbl KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas padota NeS. Tema. [IpaBusibHbie MHOTOYTOJIbHUKH.
Kontponbsnas padota Ne6. Tema. [Inomaas kpyra v ero 4yactei.
Kontponshas padota Ne7. Tema. IToroBast KOHTpoJibHAs paboTa.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHNA YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIETI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOyYEHHUIO MaTeMaTHKE W IICJICHAMPABICHHON MO3HaBATEILHOM
NEATEIIbHOCTH;

MOBBIIICHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YUCJIE YMEHHUE YUUTHCA
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAlUIO, OBITh TOTOBBIM JIEHCTBOBAThH
B OTCYTCTBUE rApaHTUH yCIIEXA;

crocoOHocTh oOyuaromuxcst ¢ 3P k oco3HaHWIO CBOMX Je(DUIMTOB H
MIPOSIBJIEHUE CTPEMIIEHHUS K UX MPEOIOJIEHHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JOCTHXKUMBIE 11€JIH;

YMEHHUE pa3invarh Y4eOHbIE CHUTyalldd, B KOTOPBIX MOKHO JEHCTBOBaTh
CaMOCTOSITEJIbHO, W CUTyallUW, TJ€ CIEAYeT BOCIIOJIb30BaThCA CIPABOYHOU
uHdopMaIuen Wi JpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTB MEPEHOCUTH MOTYYEHHBIE B X0/1€ O0YUEHHS 3HAHUS B aKTyaJIbHYIO
CUTyaIuIo (TIpU PEIICHUH JKUTSUCKUX 3a/1a4, TPEOYIONUX MaTeMaTHYeCKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUSAX M MPABHIIAX MPOBEICHUS
MPOMEKYTOYHOW U UTOTOBOM aTTECTAIINH;
OBJIaJIEHNE OCHOBAMH (DMHAHCOBOM T'PAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ognaodenue ynugepcanbHlMu yueOHbIMU NOZHABAM ETNbHBIMU OCUCHBUAMU:

yCTaHABJIMBATh  MPUYUHHO-CICJACTBEHHBIE CBSI3M B XOJ€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISIBIIATH NCPUITUT JAaHHBIX, HEOOXOAMMBIX IIJISi PEIICHUS IMOCTaBICHHON
3a/1auu;

C TIOMOIIBIO YUUTEIIS BBIOUPATh CIIOCO0 pelIeHUs MaTEeMaTUYECKOM 3a/1auu
(cpaBHUBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

NPUMEHSATh M TpeoOpa3oBbIBATh 3HAKM M CHUMBOJBI B XOJE PEIICHHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE TIPH PEIICHUU MaTEeMaTUIECKOM 3a1a4H;

MOHUMATh ¥ UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTABIICHHS;

WJUTIOCTPUPOBATH PeliaeMble 3a71a4 TpadUIEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHUMATh U UCIIOIh30BaTh MATEMATHUECKUE CPEICTBA HATIISITHOCTH (TpaduKH,
auarpaMMbl, TaONMUIBI, CXEeMbl H Jp.) IS WUIIOCTPAIlMd, WHTEPIpETAINH,
apryMeHTaIuH.
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Ognaodenue YHU6epcaibHblMu yueoHvimu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BBIBATh YU4E€OHOE COTPYIHHYECTBO UM COBMECTHYIO JESTEIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEMICHUS 3314,

B3aMMOJICMCTBOBATh U HAXOJUTh OOLIUE CIIOCOOBI PabOThI; pabOTaTh B TPYIIIE:
HaXOJuTh O0OIllee pelIeHre M pa3peliath KOHQIUKThI Ha OCHOBE COIJIACOBaHUS
NO3UIMK U yu€Ta MHTEPECOB; CNyIIaTh NapTHEPA; PopMyIUpOBaTh, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MDIMKTOB MpPU HATUYUHM PA3HBIX TOUYEK
3peHUs W pas3peliath KOH(QJIMKTHI Ha OCHOBE Y4Y€Ta MHTEPECOB U MO3ULIUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO MO3WLMI0O W KOOPAUHUPOBATH €€ C MO3ULHSIMHU
MapTHEPOB B COTPYJHUUYECTBE MPHU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NEATEIbHOCTH;

BBITIOJTHATh CBOIO YacTh PadOThl, JOCTUTaTh Kaue€CTBEHHOI'O pe3yJibTara U
KOOPJIMHUPOBATH CBOU JCUCTBUS C APYTMMH WICHAMH KOMaH/bI;

OILICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIIUIA IPOYKT.

Osnaoenue ynugepcaibHoIMu y4eOHIMU PECYSIAMUCHBIMU OCUCH GUAMU:

CTaBUTbH 11€JIM, BIOUPATHh U CO3/1aBaTh AJITOPUTMBI JIJISl PEIICHUS Y4€OHBIX
MaTeMaTUYeCKHUX MPoOem;

IJIAHUPOBATh U OCYLIECTBIIATH ACATEIBHOCTD, HAIIPABICHHYIO HA PELICHUE
3a/1a4 UCCIIE0BATEIIbCKOTO XapaKkTepa.

dbopmMylnUpoBaTh U YyACPKUBATH Yy4yeOHYIO 3aJady, COCTaBISATH IUJIaH U
MOCJIEI0BAaTEIbHOCTD JCHCTBUI;

OCYILIECTBIJISITh KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh MPOIECC U Pe3yJIbTaT yUYeOHOM MaTeMaTUYECKOM
NEATEIBbHOCTH;

aJICKBaTHO OILICHUBATh MPABUIBLHOCTh UM OIIIMOOYHOCTD BBITIOJTHEHUS Y4eOHOM
3a1a4u, €€ 00ObEKTUBHYIO TPYJHOCTb U COOCTBEHHbBIE BO3MOKHOCTH €€ PEIlICHHUS;

CIMYaTh CHOCOO JACHCTBUS U €r0o pe3yJbTaT ¢ 3aJlaHHBIM 3TAJIOHOM C IIEJIbIO
0oOHapyKEeHHsI OTKJIIOHEHUI U OTJIMYMI OT 3TaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH Y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBLI JTOCTUTHYT TPeOyeMbI pe3ynbTar
NeSTeTLHOCTH, OMPEEATh MO3UTHUBHBIC M3MEHEHHS M HAMpaBlICHUs, TpeOyroue
najabHenIen padoThl;

PETYIUPOBATH CIIOCOO BRIPAKEHUS IMOIIHA.

NPEAMETHBIE PE3YJIBTATDBI

Pe3ynbpTaThl 0cBOeHUs yueOHOTro mpeaMera «MaTtemaTuka (BKiIo4as ainreopy,
reOMETPUIO, BEPOSTHOCTh M CTAaTHCTHKY)», pacHpeleseHHble MO TojaM o0ydyeHwus,
bopMyIHpyIOTCS 10 NPUHIUITY J0OABIEHHUS HOBBIX PE3YJIHTATOB OT T'Ofa K roa1y, yxKe
HA3BaHHBIE B MIPEJIBIIYIINX F0JIaX MO3UINH, KaK MPABUJIO0, TOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYAHUIO BKJIHOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHW IIPUMEPHON
PABOYEN ITPOI' PAMMEBI KYPCA «'EOMETPH» (ITO TOJAM OBYUEHI)

OcBoenne ydeOHOro kypca «l['eomeTpus» Ha ypOBHE OCHOBHOIO OOIIETO
o0pa3oBaHHsl JOJOKHO OOECIEeYMBAaTh JIOCTHKEHUE CIEAYIOIIHMX IMPEIMETHBIX
00pa30oBaTENbHBIX PE3YJIBTATOB:

7 KJIIACC

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUYECKUE QUTYPBI, ONPEAEIIATh UX B3aUMHOE
pacnojoxeHue, U300pakaTb I€OMETPUUECKHE (UTyphI; BBINOJHATH YEPTEKU IO
yCJIOBUIO 3a1aud. VM3MepsATh JIMHEHHBIE M YIVIOBBIE BEIWYMHBI. Pelnarh 3agayu Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenateb rpy0Oyro OLEHKY JIMHEMHBIX U YIJIOBBIX BEJIMUMH IPEIMETOB B pEaIbHON
KU3HHU, Pa3MepOB MNPUPOJHBIX OOBEKTOB. PaznmuuaTe pasMepbl 3TUX OOBEKTOB IO
MTOPSAKY BEJTUYUHBI.

CTpouTb YEPTEKU K TEOMETPUUECKHUM 337a4aM (C UCIIOJIb30BAHUEM CMBICIOBOM
OTIOpPBI: HABOJISALINE BOIIPOCHI U/ aJTOpPUTMa YUEOHBIX JEHCTBHIN).

Ilonp30BaTbCAd  INPU3HAKAMM  PAaBEHCTBA  TPEYTOJBHUKOB, MCIIOJIIb30BATh
MIPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUHU 3a/1a4.

[IpoBoauTe  1OKa3aTeNbCTBA  HECIOXKHBIX ~ IEOMETPUYECKUX  TEOPEM.

[lonp30BaThCA MPU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B
PELICHNH T€OMETPUUECKHUX 3a/1a4 (C MCIOJIb30BAaHUEM 3pUTEIbHON HATISAHOCTU W/ WK
BepOabHON OTIOPHI).

Onpenensath nNapawieabHOCTh NPSAMBIX C TOMOIIBIO YTJI0B, KOTOPbIE 00pa3yeT ¢
HAUMHU cekymas. OnpenensTe NapauieIbHOCTh MPSAMBIX C TOMOIIBK) pPAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSIMOU 10 TOUEK APYrOM NMPsIMOM.

Pemiats 3agaun Ha KieTdaToi Oymare.

[IpoBOIUTH BHIYMCIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHHSI YTIIOB
B T€OMETPHUUYECKHUX 3a7a4axX ¢ UCIOJb30BAHUEM CYMMBI YITIOB TPEYTOJIBbHUKOB U

MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TP TMEPECEUCHUH JBYX
napajuleabHbIX MPSAMBIX CEKyIleH. Pemrats mpakTHYecKue 3ajlaud Ha HaXO0XICHHUE
YIJI0B.

Nmets npeacraBiieHUE O MOHATHE TEOMETPUUECKOTO MECTA TOUECK.

DOopMyJIMPOBATH ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JIHaMeTpa
OKPYKHOCTH, TOJIB30BATHCS UX CBOMCTBAMHU. YMETh NMPUMEHATH 3TU CBOWCTBA IPHU
pELIEHNH 3a/a4.

OpHEeHTUPOBATHCS B MOHATHUSAX: OMMCAHHAA OKOJIO TPEYTOJbHUKA OKPYKHOCTB,
LIEHTP OMUCAHHOU OKpYKHOCTU. OnepupoBaTh Ha 0a30BOM ypoBHE (haKTaMU O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJIHON TOUYKE, U O TOM, YTO
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CEepEIMHHBIE MEPNEHAUKYJISIPbl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTupoBaThCs B TIOHATUSIX M ONEPUpPOBATH Ha 0a30BOM YpOBHE:
KacaTesibHasi K OKPYKHOCTH, TE€OopeMa O MNEPHEHIUKYISIPHOCTH KacaTelbHON U
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTes mnpencraBieHHE O MPOCTEUIIMX TE€OMETPUUYECKHX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYIS U
JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHJBl  UYETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPH PEUICHUH T€OMETPHUYECKHX 3a7ad.

OpHUEeHTUPOBATHCS B TOHSATHUU — TOYKHU TIEPECEUCHUs] MEIUaH TPEyTroJIbHUKA
(leHTpa Macc) B pelieHuuy 3aiad.

BraneTs moHsTHEM CpeaHEH TUHUN TPEYTOJbHUKA U TPAIICIIUH, IPUMEHSTH X
CBONCTBA IIPU PELIEHUN MPOCTEUIIINX FEOMETPUUECKHX 3a1ad. MiMeTs npencraBineHue
o teopeme daneca u TeopeMe 0 MPONOPIIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX IS
peIIeHuUs MPAaKTUYECKUX 3a/1a4 (C OMOPOil Ha 3PUTENBHYIO HATJISITHOCTD ).

[IpumMeHATh TpU3HAKA TIOMO00WMSI TPEYTOJHHUKOB B PEIICHWW HECIOKHBIX
reOMEeTPUUYECKUX 3a/1a4.

[Tonb3oBaTecss Teopemoit I[ludaropa mng pemeHus TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagets TOHSATHSIMM CHHyCa, KOCHMHyca M TaHT€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHuKa. [10ib30BaThCAd ITHUMHU TOHSATUSMU IS PEIICHUS
MPaKTUYECKUX 33]1a4 (MTPU HEOOXOTUMOCTH C OTIOPOI Ha aliTOPUTM MPABUIIA).

Boruucnsate  (pasnuyHbIMH - criocobamu)  (C OMOpPOM Ha  CIPABOYHYIO
uH(OpMaIMIO) TUIONIA[b TPEYroJbHUKA W TUIOMIAAM MHOTOYTOJNBHBIX (QUryp
(OB3YsICh, T/I€ HEOOXOAUMO, KATBKYISITOPOM). [I[puMeHsITh OTy4YeHHbIE YMEHUS B
MPAKTUYECKHX 3aauax.

Bnagerp MOHATHUSMH BIUCAHHOTO M ILEHTPAJBHOTO YIJIa, HWCIOJIB30BaTh
TEOpEMBbI O BIHMCAHHBIX YIJIaxX, yIriax MEXAy XopAamu (CEKYIIHMHU) U yTiie MEXIy
KacaTeJIbHOM U XOPJI0W MPH PEIICHUU MPOCTEUIINX TEOMETPUUECKUX 3a1a4.

BrnaneTs MOHATHEM OMMCAHHOTO YETHIPEXYTOIBHUKA, MPUMEHSATH CBOMCTBA
OTMCAHHOTO YETHIPEXYTOJIBHUKA TIPU PEIICHUN TIPOCTEHUIITNX 3a1ad.

[IpumeHsATh MONMydYeHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJICIIH I 3a/1ad peajlbHOM JKU3HU M MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCIICHHS C
MpUMEHEHUEM TOA00MsI W  TPUTOHOMETpPUH (TOJIB3YysICh, THAE€ HEOOXOIMUMO,
KaJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX MIOMOIIBIO

17



pa3MYHbIE AJIEMEHThl MPSAMOYTOJIBLHOTO TPEYTrOJIbHUKA («PEIIeHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOUIBIO KalbKYJISTOpPA) IJUHBI W YIJIBL IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonp30BaTbess opMylaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [IJII HAXOXIECHUS COOTHOLICHHM MEXAY TPUTOHOMETPHUUECKUMHU
BEJIMYMHAMM (C OMOPO Ha CIPABOYHYIO HH(OPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISI HAaXOXKICHUS Pa3THYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPH PEILICHUH
MPOCTEUIINX T€OMETPHUUECKUX 3aaY.

Bnanete noHATUSAMU IpeoOpa3oBaHus MOJA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Guryp. [lonb30BaThCsi CBOMCTBAMU MOAOOUS TPOU3BOJIBHBIX QUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAaXOIUTh YIJIbl ¥ MOAOOHBIX (GUTyp (110 aIropuTMy yueOHBIX
nevicreuit). IlpuMeHsTh cBoMcTBa MMOAO0OMS B MPAKTUYSCKUX 3aadax. YMeTh
MIPUBOJUTH MPUMEPHI TOAOOHBIX (PUTYp B OKpYKAIOIIEM MUPE.

[Tonp30BaThest TeOpeMamu (IO BU3YyaJbHOW OMOpPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEACHUM OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHOM.

[lonb30BaTbCA BEKTOpamMH, MOHUMATh HMX T€OMETPUYECKUH MU (U3HUUECKUI
CMBICJI, IPUMEHSTh UX B PEILICHUN T€OMETPUUECKUX U (pu3nyeckux 3aaad. [I[pumMeHsaTsb
CKJISIPHOE MTPOU3BEICHNE BEKTOPOB JJI1 HAXOKAEHUS JJIUH U YTJIOB.

[Tosb30BaTHCA METOOM KOOPJMHAT HA TUIOCKOCTH, IIPUMEHSATDH €T0 B PELLICHUU
r€OMETPUYECKHUX U MPAKTUUECKUX 3a7ad.

Brnanerp MOHATUSMU MOPABUIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPYKHOCTH,
JUTUHBI TyTU OKPYKHOCTHU ¥ PaJIMaHHOW MEPHI YIJia, YMETh BBIUUCIIATH IUIONIAJb KPYyTra
U ero yactei (c omopoil Ha crpaBouHyr0 HH(opmanuio). [IpuMeHsITh MoydyeHHbIe
YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (GUTYp, NPUMEHSTHh JIBUIKECHUS
IJIOCKOCTH B MPOCTEUIIINAX CITy4dasiX.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEINU JJIA 3a/1a4 peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C
MPUMEHEHUEM TMOJI00UsT U TPUTOHOMETpUYeCKUX (GYHKIUN (MOIB3YACh, TIIE
HEO00XOIUMO, KQJIBKYJISITOPOM).
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TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS (ITIO I'OJIAM OBYUYEHMUNS)
7 knacc (68 1)

Ha3Banmue
pasjiena (TemMbl)

OcHoBHoOe coepxaHue

OcHOBHbBIE BHU/JBI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

Kypca (4McJ10

4ac0B)
IIpocreiimme [Ipocreiinme reomerpuyeckre 00BEKThI: TOUKH, IPsSMBbIE, Tyud | POpMYIMPOBATH OCHOBHBIE OHATHS U ONPEAEICHUS.
reoMeTpu4yecKHe | M yIibl, MHOTOYTOJbHHK, JOMaHas. Pacno3sHaBaTh  M3y4deHHble  I€OMETpUUYECKHE  (UTYpHI,
¢urypsi CMexHbIe U BEPTUKAJIbHBIE YIJIBI. onpefeJsATb UX B3aUMHOE pACIOJIOKEHUE, BbINOJIHATH
U X CBOMCTBA. Pabota ¢ mpocTrelmmMuy yepTexamu. 4epTEX MO YCIOBHIO 3a7a4yM (C MCIOJIB30BAaHUEM CMBICIOBOM
HN3mepenue W3mepeHnne ITUHEHHBIX U YIJIOBBIX BEJIMYWH, BBIYMCICHHUE |OIOPBI: HABOISIIUE BOIPOCHl HW/WIM AITOPUTMa Y4eOHBIX
reoMeTpUYeCKHX |OTPE3KOB U YIJIOB. JecTBUi).
BeJIMYUH [lepumerp w  tomanp  ¢uryp, cocraBieHHbIX 13| [IpoBOANTH MpOCTEUIIME TOCTPOSHUS C TIOMOIIBIO IUPKYIIS U
(14 9) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsATH JIMHENHHBIE U YTIIOBbIE BEIMYMHBI TEOMETPUUECKUX U
NPaKTUYECKUX OOBEKTOB.
Onpenenasitb «Ha TIJIa3» pa3Mepbl peajbHbIX OOBEKTOB,
MPOBOMTH IrpyOyI0 OLIEHKY UX Pa3MepoB.
Pematp 3amaun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIMYUH
YTJIOB.
Pemartp 3a7a4n Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
¢uryp.
IIpoBoauTk KIaccu(UKaIUIO YIIIOB, BBIYUCIATH JIUHEHHbBIE U
YIJIOBbI€ BEIMYMHBI, MPOBOAUTH HECJO0KHbIe HEOOXOJUMbIE
JT0Ka3aTeJbHbIE PACCYKICHHUS.
3HAKOMHUTBCS C UCTOPUEN PA3BUTHSI TeOMETPHH.
TpeyroinbHuKH IlonssTve ©  paBHBIX TpEYrojdbHUKAax U  IepBUuHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 ) MIPE/ICTAaBICHHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (¢ ykazaHHEM INPU3HAKOB) MPH HEOOXOAMMOCTH C
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MpU3HAKa paBEHCTBA TPEYTOJILHUKOB.

[Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB.

CBolicTBO MeMAHBI TPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.

PaBHOOeipeHHbIE M PABHOCTOPOHHUE TPEYroJibHUKU. [Ipu3Haku

U CBOICTBA paBHOOEIPEHHOI'O TPEYTOJIbHHKA.

[TpoTuB GOMBIIEH CTOPOHBI TPEYrOJIbHHUKA JICKUT OOJIBIINI

yTOJL

BU3YaJIbHOU OMOPO.

BbiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIHMpOBaTH onpeeNneHus: OCTPOYTOJIbHOTO,
TYNOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MCEIUAaHbI TPCYrOJIbHUKA, CCPCANHHOIO MNEPNCHAUKYJIApaA

[Ipocreiiine HepaBeHCTBa B reomeTpuu. Hepasencmeo

mpeyeonvruxa. Hepasencmeo nomanoti.
[IpsAMOYTOIbHBIA TPEyroNbHUK ¢ YrioM B 30°,
[lepBbie MOHATHSA O AOKA3ATENHCTBAX B TECOMETPUH.

OTpe3Ka; MepuMeTpa TPEyrojiibHUKa NpU HEOOXOAUMOCTH C
OIOPOH Ha aJTOPUTM MpaBUJIA.

@opMyJIMPOBATh CBOWCTBA M NPH3HAKKA PaBHOOCIPEHHOTO
TPEYroJbHHKA.

CTpouTh YepTexH, pelaTh 3aJa4H C OMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJIHHUKOB.

IIpumenarb MIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3a/layax (C HCIOIb30BAaHHUEM CMBICIOBOM
OTOPBI: HABOJAIIME BOMPOCHI W/WIM QITOPUTMA yUEOHBIX
JEHCTBHM ).

HUcnoan3oBarh 1udpoBbIe pecypchl IJIA  HCCIAeT0BAHUS
CBOMCTB U3y4aeMbIX QUTyYp.

3HAKOMHUTBCS ¢ HMCTOPHMEN Pa3BUTHUS T€OMETPHH.
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IMapajienbHble ITapamnensHele npsiMble, MX cBoicTBa. Hakpect nexamue,| PopMy1upoBaTh MNOHSITHE  IAPAJUICIBHBIX  NPSMBIX,
npsiMmble, CyMMa COOTBETCTBEHHBIE Y OJJHOCTOPOHHHME YIJIbl (00pa30BaHHBIE IPU | HAXOAUTH IPAKTUYECKUE IIPUMEPBI.
yIJIOB [IEPECEYCHUH NapaJUIECIbHBIX MPSIMBIX CEKYLIEH). M3y4aTs CBOICTBAa YIJIOB, 0Opa30BAHHBIX IIPHU MEPECEYECHUU
TPeyroJibHUKa [lpuzHak  napajuleIbHOCTH  NPSAMBIX — YEPE3  PABEHCTBO | MAPAJUIENIbHBIX IPAMBIX CEKYLLEH
(14 v) pacCcTOSHUI OT TOYEK OJHOU IPAMOM O BTOPOM MPSIMOM. IIpoBoaute nokazarenbcrBa. PopMyJHMpPOBaTH TeopemMy
CyMMa yriioB TpeyrojbHUKA U MHOTOYTOJIbHUKA. [apajuleIbBHOCTH  ABYX IpPSMBIX €  IOMOILBI  YIJIOB,
BHemiHue yrisl TpeyrojibHUKa 00pa30BaHHBIX IIPU IEPECEYEHHH OSTUX MPSIMBIX TPEThEH
HIPSIMOM.
BbI4ucasiTh CyMMy YIJI0B TPEYrOJdbHUKA U MHOIOYTOJIbHHKA.
Haxoauth uncinoBele U OyKBEHHBIC 3HAU€HHS YIJOB B
reOMETPUYECKUX 3a/1a49aX C MCIOIBb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
3HAKOMHTBCH ¢ HCTOPHEH Pa3BUTUS T€OMETPUU.
OKpysKHOCTH OKpy>XHOCTb, XOP/Ibl M IMAMETPBI, UX CBOMCTBA. KacarenbHas k| @opMy/IMpOBaTh  ONPpEJeJICHHsI.  OKPY)KHOCTH,  XOp/bI,
U KpYT. OKpYXHOCTH. OKpYKHOCTb, BIIMCaHHas B yroj. [lowamue o|nuaMeTpa U KacaTelbHOW K OKpyxHocTtd. M3ydars unx
T'eomerpuueckue |/ MT, npumenenue 6 3aoauax. buccekmpuca u cepeounnwvili| CBOICTBA, IPU3HAKU, CTPOUTDH YEPTEKH.
NMOCTPOCHHSA NepneHouKyIap Kaxk 2eomempuieckue Mecma mouex. HccaenoBarsb, B TOM 4UCIIE HCNOJb3YS HU(PPOBbIE PeCypChl:
(14 9) OKpy>KHOCTb, ONKMCaHHAs OKOJIO TPEYroJbHUKA. BrncaHHas B | OKPYXKHOCTb, BIIMCAHHYIO B Yrojl; LEHTP OKPY:KHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
IIpocmetiwue 3a0auu na nocmpoerue.

BIHCAHHOM B yroJI; pABEHCTBO OTPE3KOB KacaTEIbHBIX
Hcnonvzoeamv memoo I'MT ons dokazamenbcmea meopem o
nepeceyeHulu OUCCEeKMpUc y2io8 mpeyeoibHUKa U cepeoOuHHbIX
NepneHoOuKyIApo8 K CIMOPOHAM MPEY2ONbHUKA C NOMOWbIO
I'MT.

OBianeBartb NOHATHUSIMH  BIIMCAHHOU
OKPY>KHOCTEH  TpEyroJibHUKa, HaXOAHUTh
OKPY’KHOCTEH C OIIOPOM Ha AJITOPUTM ITpaBUJIA.
PemiaTh OCHOBHBIC 33/1a4d HA NMOCTPOEHME: YIJia, PABHOIO
JTAaHHOMY; CEPEIMHHOTO MEePHEHAUKYIsIpa TaHHOTO OTPE3Ka;
OpsIMOM,  MpoOXOonfAliedl  4yepe3  JaHHYHO  TOYKYy U
NEPIEeHIUKYISIPHONU JTaHHOW MPAMOM; OMCCEKTPUCHI JaHHOTO
yria;, TPEYroJbHUKOB MO pPa3jIMYHbIM 3JEMEHTaM IMpH
HEOOXOMMOCTH C HAIPABISIOLIEH MOMOIIBIO.

3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPHH.

U OIHCAHHOU
HEHTPHl  ITUX

IToBTOpEHUE,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX IMOHATHH U METO/OB
Kypca 7 Kiacca.

Pemath 3agaum Ha ITOBTOPCHUC, WIUINOCTPUPYIOIIHUEC CBA3U
MCKAY pa3JIMIYHbIMHU YaCTAMU KYypCa.

8 kiacc (He meHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coa€epiKaHue

OcHoBHbIE BH/IbI 1eITEJIbHOCTH oﬁyqammuxcﬂ

YeTbIpEéXyroJbHUK
"

[TapannenorpamMm, ero npu3HaKd K CBOMCTBA. YacTHBIE Cllyyan
napajuieorpaMMoB  (MPSIMOYTOJIBHUK, pOMO, KBajapar),

ux

N300pakaTh M HAXOAUTH HA YEPTEKaX YETHIPEXYTOIbHUKH
Pa3HbIX BUJOB U UX DJIEMEHTBHI.
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(12 9)

MPU3HAKKU U cBoiicTBa. Tpanenus. PaBHoOOKas U MpsIMOYTOIbHAS
Tpanenuu.
Yoeoenue meouanul. Llenmpanvras cummempusi

Dopmy/IMpOBaTh onpeneIeHus: napajuiesorpaMmma,
NpsIMOYTOJIbHUKA, pomOa, KBajapara, Tpamelyuy, paBHOOOKOH
TpaINeLnH, NPIMOYTOJIbHON TpaleLuu.

Hcnosb3oBarh NpH  pelieHHMH NPOCTeHIIMX  3aaay
IIPU3HAKU U CBOMCTBA: MapajuleorpamMma, MpsMOYrOJbHUKA,
poM0Oa, KBajgpara, Tpamneuud, paBHOOOKOM Tpameuuu,
MPSIMOYTOJIBHOM TpaIleUH.

IIpyMeHATs METOA YABOCHHMS MEIMAHbl TPEYTrOJIbHUKA C
OIIOPOM Ha aJITOPUTM IIPABHJIA.
Hcnoan3oBate 1HPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUryp.
3HAKOMHUTHCA C UCTOPUEH PA3BUTHUS T€OMETPHH.

11 UCCIIEAOBAHUA

Teopema PaJieca
U TeopeMa o
NPONOPUHMOHATBH
BIX OTpe3Kax,
Mmoa00HbIe
TPeYroJbHUKH
(15 9)

Teopema Paneca u meopema o nponOPYUOHAILHLIX OMPEZKAX.
Cpenusis muHus TpeyrojbHUKA. Tpanenus, e€ cpeaHsis TUHUs.
Ilponopyuonanvuvie  ompesKku, NOCMpOEHUe  4emeepmoo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceolicmea yenmpa macc 8 mpey2oabHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusnaka
mpey20abHuKkog. IIpakTuueckoe NIpuMeHEHNne.

nooobus

IIpoBoaMTH MOCTPOEHUS C MOMOLIBIO HUPKYJIS U JIMHEWKH C
ucnoip3oBaHue  Teopempl  dameca U TeopeMBl O
NPONMOPIUOHAIBHBIX ~ OTpPe3KaX, CTPOMTh  YETBEPTHIU
IPONOPLUUOHANIBHBIM OTPE30K C ONOPOH Ha 3pUTENbHYIO
HarJIIHOCTb.

Haxoauth 10/100HbIE TPEYTOJBHUKH HAa TOTOBBIX YEpTEXkKax C
YKa3aHUEM COOTBETCTBYIOLIMX NPHU3HAKOB I0A00MS IIpH
HEOOXOJUMOCTH C BU3YaIbHOU OMOPOH.

Pematp 3agaum Ha 1oJ0O0HBIE TPEYrOJbHUKH C MOMOIIbIO
CaMOCTOSITEJIBHOTO TIOCTPOEHHUS YEPTEeXEH M HaXO0XKICHUS
HNOJOOHBIX ~ TPEYrOJBHUKOB  TNPU  HEOOXOJUMOCTH  C
HAMPABJISIOIICH TOMOIIBIO.

IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM MPU3HAKOB
OJO0MST HECNIOKHBIX T'€OMETPHUECKUX 3a7lady C OMOpod Ha
ITOPUTM y4eOHBIX JEHCTBHH.

IIpyMeHsITH  TOJNIyYEHHBIE  3HAHUS  T[PU  PEIICHHUH
reOMETPUUYECKUX U MPAKTUYECKUX 33/1a4 IPU HEOOXOIMMOCTH
C HaIpaBJIAIOLIEN MOMOIIBIO.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHUS TE€OMETPUH.
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Inomans.
Haxoxxnenue
IJIomaaen
TPeyroJbHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoaA00HbIX Gpuryp
(14 g)

[TonsiTre 06 00IIEH Teopun TUTOIA TN,

@opmynbpl s TUIOMIATU TPEYroJdbHUKA, MapajiesiorpaMmma.
Ommuowenue niowjaoei mpey2orbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu oowel 6bICOMOI.

Buiuucnenue nnowaoeti crnoosxcnvix ¢ueyp uepes pazbuenue Ha
uacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KjaeTyaroit Gymare.

[Tnomanu nomoOHBIX Guryp. Beraucnenne ruiomasnei. 3amgayuu ¢
MPAKTUYECKUM CoJepKaHueM. Pewenue 3adau ¢ nomouvio
Memooa 6CROMO2AMENbHOL NAOUAOU.

OBJ'Ia)IeBaTb NEPBUYHBIMHU TPEACTABJICHUAMU 00 061_1_16171

Teopuu IUIomWaa (Mepbl), (OPMYJMPOBATH CBOICTBa
IUIOILA/H, BBIACHATh UX HAIJISAHBIN CMBICI.

[IpumensaTs  ¢opMmynasl  mowmaaud  Mapauienorpamma,
TPEyrojbHUKa, TpaleUuu C ONOpPOM Ha CIPaBOYHYIO
uH(OPMALIHIO.

IIpumeHaTs (bopMyIb IUIOIIAH BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 JTUaroHajau U yroj MeXAy HUMHU C
OIOPOH Ha CIIPaBOYHYIO MH(HOPMAITHIO.

Haxoanth mmomanu ¢uryp, n300pak€HHBIX Ha KIETYaTON
Oymare, MCI0JIb30BaTh Pa30UEHUE HAa YaCTH U JOCTPOEHHUE.
Pa30upaTrh npuMepbl HCIIOIB30BAHMS BCIIOMOTaTEeIbHON
TUTOIAM ISl PEUICHUSI TEOMETPUYECKHX 3aj1ad.

Haxoauth miomanu mnoAoOHBIX (UTYp C OMOpoW Ha
CIPaBOYHYIO HHPOPMALIHUIO.

BbIyucasiTh TUI0MIAHM Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTsh 3a1a4u Ha IJIOLIAb C IPAKTUUYECKUM COJIEpPKaHHEM
1I0CJIE COBMECTHOI'O aHAJIM3a.

Teopema
Iudgaropa u
Ha4YaJ1a
TPHTOHOMETPHH

(10 u)

Teopema Iludaropa, e€ mgoka3aTenbCTBO U IMPUMEHEHHE.
O6parnas treopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (DYHKIMI ocTporo yria,
TPUTOHOMETPHYECKHUE  COOTHOIIEHUS B  NPSMOYTOJIHLHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOUIEHUsT ~ MEXAY CTOpOHAaMH B NPSMOYTOJIBHBIX
TpeyroibHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatsk TeopeMy [ludaropa, mcmoab3oBaTh e B
IIPAKTUYECKUX BBIYMCIICHUSX.

Bnaaers NOHATHSMH TPUTOHOMETPUUYECKUX PYHKIIMI OCTPOTO
yIJIa, HPOBEPATH UX KOPPEKTHOCTH.

BeiBOIMTHL  TPUTOHOMETPHUUYECKHE COOTHOLIEHHUS B
IPSIMOYTOJIBHOM TPEYTOJbHUKE C ONOPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

HccnenoBarb  COOTHOLIEHHS  MEXIy  CTOPOHaMU B

MPSIMOYTOJIBHBIX TPEYroJibHUKax ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIOMICH TTOMOIIIBIO.

HUcnoab3oBars  Qopmynsl  npuBeAeHUs U
TPUTOHOMETPHUYECKOE TOXKIECTBO TSI HAX 0K ICHHSI
COOTHOIIICHUH MEXIYy TPUTOHOMETPUICCKUMHU (PYHKITUSIMH
pa3IMYHBIX OCTPHIX YIJIOB C OHNOPOH Ha CIPaBOYHYIO

OCHOBHO€
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uH(OPMALIHIO.

IIpMeHATH IOJIy4CHHBIC 3HAHUS U YMEHUS IIPU pPELICHUU
IPAaKTUYECKUX 3a1ad (Mpu HEoOXOJUMOCTH C OHOpoil Ha
QJIITOPUTM IMPaBUIA).

3HAKOMHUTBLCH C UCTOPHUEH Pa3BUTHS T€OMETPHUH.

Yrasl B BrucanHble U HEHTpaJIbHBIE YIJIbl, YIOJl MEXAY KacareabHOU U | DOpMYJIMPOBATH OCHOBHBIE OIIPEACIICHHUs, CBS3aHHBIE C

OKPYKHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCaHHBIN Yo, HeHTPaTbHBIN yro).

Bunucanubie VYTIubl MEXAy XOpJIaMU U CEKYLTUMHU. HaxoauTe BnucaHHBIE YIUIbI, ONMHUPAIOIIUECS HA OJIHY AYTY,

U ONIMCAHHBIE Bnucannble ¥ onyvcaHHbIE YETBIPEXYTONIBHUKH, UX NPU3HAKUA U | BBIYMCJIATH YIIIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIUIaX,

YeThbIPeXyroJbHUK |cBoWicTBa. IIpuMeHeHuMe 3TUX CBOMCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJBHUKE, TEOPEMBI O

H. r€OMETPUYECKHX 3a]1ay. HEHTPaJIbHOM YIJIe TPU HEOOXOIMMOCTH C BHU3YallbHOM

KacareiabHbie B3anmHoe pacnonokeHue IByX ~OKpyxkHocTed. Kacanue | onopou.

K OKPY’KHOCTH. OKPYKHOCTEH. HccaenoBarhb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETBIPEXYTOJIBHUKN, BBIBOAUTDH UX

OKPY/KHOCTEH CBOMCTBA U IPU3HAKHU I1OCJIE COBMECTHOI'O aHAJIM3A.

(13 9) Hcnosb30BaTh 3TH CBOMCTBA U NMPU3HAKU IPU PELIECHUU
3a/1au.

IHoBTOpEHHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7 W 8 |Pemarp 3agaum Ha MOBTOPEHHE, WIUTFOCTPHPYIOIIUE CBS3H

00o0menune KJ1accoB, 00001IeHNEe 3HAHUH. MEXly Pa3JINYHBIMU YaCTsAMHU Kypca.

3HAHUM

(49

9 kjacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaep:kaHue

OcHOBHBbIE BU/IBI 1eSITEJIbHOCTH 00y4YAIOINXCS
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Tpuronomerpusi. |OnpenencHue TpuroHomerpudeckux (GyHkimit yrios ot 0° go| ®opMyJIHPOBATH  ONpEIeJeHHs]  TPHTOHOMETPHYCCKHX
TeopeMbl 180°. KocuHyC M CHHYC MpIMOro W Tymoro yria. Teopema|(QyHKUMH TYIbIX W NPSIMBIX YIJIOB C BH3YaJIbHOH OIIOPOM.
KOCHHYCOB M kocuHycoB. (OOoOmIéHHas1) Teopema CHHYCOB (¢ pamgumycom | DopMyiaMpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OINKCaHHOM OKpYXHOCTH). Haxox/1eHHe JJIMH CTOPOH U BEJIMYHH | PAINyCOM ONMCAHHON OKPYKHOCTH).
Pemenne YTJI0B TPEYTOJIbHUKOB. Pemiath TpeyroipHUKU C OMOPOl Ha AITrOPUTM Y4E€OHBIX
TPeyroJbHUKOB dopmyna miIom@and TPEyroJbHUKA Yepe3 JBE CTOPOHBI U yroJ | ACHCTBUM.
(16 4) Mexay Humu. @opmyria IIIOMIAu YeThIPEXYrobHUKA uepe3 ero | Pemate  mpakTuyeckue  3aJa4dd, CBOAsIMecHd K
JMArOHAIN U yTOJI MEXKLy HUMH. HAXO0KIEHUIO PA3JHYHBIX JIEMEHTOB TPeYroJibHHKA.
[IpakTHyeckoe MpUMEHEHHE T0KA3aHHBIX TEOPEM.
IIpeoopaszoBanue |[lonamue o  npeobpazosanuu  noOoOus. OcBauBartsp MOHSATHE npeoOpa3oBaHus noao0usl.
noaoous. Coomeemcmeennule s1emernmuvl NOOOOHbIX puzyp. HccnenoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTtpuueckue Teopema o npouszsedenuu ompe3kos xopd, meopema o|Npeodpa3oBanuu noaodus. HaxoauTs npumepsl 1moaoodus B
COOTHOLLIEHUS B npou3gedeHul Ompe3Ko8 CeKyujux, meopema o Keaopame |OKPYKAIOIIEH AEUCTBUTEIbHOCTH.
OKPYKHOCTH Kkacamenvhou. [Ipumenenue 6 peuwenuu ceomempuyeckux 3aoay. | Boieooums mempuueckue coomnouienus medxncoy ompesramu
(10 v) X0pO, CeKyWux u KacameabHvlx ¢ UCNONb308AHUEM BNUCAHHBIX
V2108 U NOOOOHBIX MPEY20JIbHUKOS.
Pewmams ceomempuueckue 3a0auu u 3a0ayu U3 peanrbHOU
HCUZHU C UCNOBL308AHUEM NOOOOHBIX MPEY20lbHUKOB.
BekTophbI OmnpeneneHne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpaBlICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpA Ha YUCIIO. HUCCJIe0BATH r€OMETPUYECKU I (mepemerenue) u

PuU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB.
PasnoxxeHue BeKTOpa MO IBYM HEKOJIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkassipHOE NPOM3BEACHHUE BEKTOPOB, €r0 INPUMEHEHHUE IS
HAaxO0KJICHHUs JUIUH U YTJIOB.

Pemrenne 3a1a4 ¢ moMoILbIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB JUIsl PELICHHs 3a/1a4 KUHEMATUKH U
MEXaHUKH.

¢busnueckuil (cuaa) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTL ompeAeseHHsi CYMMBl M Pa3HOCTH BEKTOpPOB,
YMHOXEHUS BEKTOpa Ha YUCIIO, HCCJIe10BATD
reOMEeTPUUYECKUN U PU3NUECKUI CMBICIIBI 3TUX ONepaluil.
Pemrate reomerpuyeckue 3aladyd € UCIOJIb30BAaHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP I10 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnosb30Barh  CKadspHOE  IIPOU3BEIEHUE  BEKTOPOB,
BbIBOJMTB €TI0 OCHOBHBIE CBOMCTBA.

BeryucasaTe CyMMy, pa3HOCTb M CKAISIPHOE IPOU3BEIACHUE

BEKTOPOB C ONOpPOH Ha
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BEKTOPOB B KOOp/IMHATAX.
I[IpuMeHSAITh CKaJIIpHOE MPOU3BEICHUE JIJIsi HAXOXKJICHUS
JUTH U YTJIOB.

JdexapToBbl JlexapToBbl KOOPJMHATHI TOYEK Ha MJIOCKOCTH. OcBauBaTh NOHAATHE NPSIMOYTOJBHON CHUCTEMbI KOOPAMHAT,
KOOPAWMHATBI  Ha| Vpasuenue npamoii. YrioBol Kod((OUIMEHT, TaHTEHC YIyia |JEeKapTOBBIX KOOPAUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljielIbHbIE U MEePIEeHIUKYIISIPHBIE MIPSIMBIE. HccaenoBath ypaBHEeHHE IPSIMOI M OKPYKHOCTH C OITOPOi Ha
(9 9) VYpaBHeHHE OKpYKXHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIN ILJIaH.
HepeceueHust OKPY>KHOCTHU U IIPSIMOIA. HaxoauTp LEHTp U paguyc OKPYKHOCTH 110 €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT NPYU PEIEHUH T€OMETPUUYECKUX 3a/1a4. Pemathb 3aga4n Ha HAXOXKJIEHUE TOUEK IEPECEUEHMSI ITPSIMBIX
Hcnonb30Banne MeToia KOOPAUHAT B IPAKTUYECKUX 3a/1adax Y OKPY’KHOCTEH C IIOMOIIBIO METO0/1a KOOPAUHAT.
Hcnoab30BaTh CBOMCTBA YrIIOBOrO KOA((UIIMEHTA TMPSIMOIi
OpU pELIeHUH 3ajad, JUIsl ONpEeAETeHHUS PACHOJIOKEHUS
IPSIMOIA.
IIpumeHATH KOOPAMHATHI NIPU PELIEHUU [E€OMETPUUECKUX U
NPaKTUYECKUX 3a71ay, JUId TOCTPOCHUS MaTeMaTHYeCKHX
MoJienell peabHbIX 3aau («MeTOo] KOOPIAHHATY).
IHosab3oBaTbest 11 NOCTPOGHHUST UM MCCIEAOBaHUMN
U(PPOBBIMHU PECYPCaMH.
3HAKOMHTBCS ¢ MCTOPHei pa3BUTUS TEOMETPUHU
IIpaBuiabHbIE [IpaBuiibHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE HX JJIEMEHTOB. | POpMYJIMPOBATH OIpeeIIEHUE MPaBUIBHBIX
MHOTOYIOJBHUKH. |Yucio u [MHA OKpYXHOCTH. JlMHA Jyrd OKPYXHOCTHU.| MHOTOYIOJBbHUKOB, HAXOAMTH UX DJIEMEHTHI.
Jauna Panuannas mepa yria. IHosb30BaTBHCSI NOHATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPYKHOCTH M
IJI0IAb Kpyra.
Boruncienue
nmjaomanen

(89)

[Tnomans Kpyra u €ro 3JIEMEHTOB (CEKTOpa M CETrMEHTa).
Brruncnenue mioniaielt Gpuryp, BKIOYAOMIUX JIEMEHTBI KpyTa.

IIOMOIIBI NPAaBWIBHBIX MHOI'OYTOJIBHUKOB, OIpede/sTh
4MCIO0 , AJIMHY IyTH U paJluaHHyI0 Mepy yIJia 1o oopasiy.
IIpoBoauThL NEpexoa OT paJuaHHON MepBI YIUIa K TpagyCHOU
¥ Ha000pOT MO BU3YaJIbHOM OIope.

OnpenensaTs mIomangs Kpyra.

BoiBoauTs popMy.Jibl (B rpajyCHON M pajiiaHHON Mepe) JUis
JUIMH AYT, IUIOMAAEH CEKTOPOB M CErMEHTOB C OIOpOM Ha
BOIIPOCHBIN IJIaH.

Boruncasite mioman  GuUryp, BKIIOYAIOIIMX —AJIEMEHTHI
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OKPYKHOCTH (KpyTa) C OTIOpOii Ha CIIPaBOYHYIO HH(POPMAIIHIO.
HaxoauTsp ionaay B 3a/1a4ax peajabHOM KU3HU.

JBuzKkeHUs Ilonsamue o osudicenuu niocKkocmu. Pa30uparp  npumepbl,  WUIIOCTPUPYIOLIUE  TOHSATHUS
ILUIOCKOCTH IapannenvHulii neperoc, nogopom u cummempus. Ocu u yenmpoi | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 u) cummempuu. ®opMyJIHMpPOBaTh OIpE/EICHHs MapalieIbHOTO MEepeHoca,
IIpocmeriwue npumenenus 6 pewtenuu 3a0ay. MOBOPOTa W OCEBOW CHMMETPUM C BH3yaJbHOM OIOPOIL.
HaxoauTh HEMOABMKHBIC TOUKH IO 00pasiry.
HaxoauTh HEHTPBI M OCH CUMMETPHIA MTPOCTEUIINX (UTYP TIO
obpasiy.
Ilpumename napannenvuvlii nepeHoc U CUMMEMpPUIO npu
peuleHuy 2eomempudecKux 3a0ay (pazoupams npumepbl).
Hcnonvzoeams 0151 nocmpoenusi u ucciedo8anuil yughposwvle
pecypcul.
IloBTOpEHue, [ToBTOpEeHUE OCHOBHBIX MOHATUH W METONOB KypcoB 7—9 |OnepupoBaTh MOHATHSAMH: QUrypa, TOYKa, MpsMas, yrod,
00o0menue, KJIaccoB, 0000IIIEHHE U CUCTEMATH3aIHsI 3HAHUH. MHOTOYTOJIbHUK, PAaBHOOEAPEHHBIH U  PaBHOCTOPOHHUI
cucrematusaunusi | [Ipocreiimme reomerpuueckue GUTYPbl M UX CBOICTBA. | TPEYTOJIBHUKH, NPSIMOYTOJBHBII TpPEyroibHUK, MeIuaHa,
SHAHMIZ N3mepenne reoMeTpuiecKiX BEIHMYHH. OucceKTpuca U BBICOTA TPEYTOJbHHKA, MapauieorpaMM,
(7 u) TpeyronbHHUKH. poMO, MPSMOYTOJIBHUK, KBAAPAT, TPAMCIHS, OKPYKHOCTH,

[TapannensHble U EPIEHAUKYISPHBIE TIPSMBIE.
OKpyXHOCTh U Kpyr. ['eoMeTpuveckue MOCTpOeHUs. YTJbl B

OKPY)KHOCTH. BrmcaHHble W  ONMCAaHHBIE  OKPYKHOCTHU
MHOT'OYT'OJIbHUKOB.

[IpsiMast ¥ OKPY>KHOCTb.

YUeThIpEXYroJIbHUKN. Bnucannseie U OIIMCAaHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema [Tudaropa u Hauana TpuroHomerpun. Permenne odmmx
TPEYroJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus miockoctu. [IBmxenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue mnomazaeii. [lmomaay moqoOHbIX GUTyp.
JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH.

KacaTeJbHasl; paBEeHCTBO U Mojao0ue (Guryp, TpeyrojibHHUKOB;
NapajuleIbHOCTh M MEPHEeHIUKYISPHOCTh MPSMBIX, YIroJl
MEXAYy NpSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
IpsIMOM; JUIMHA, PAacCTOSHUE, BEJIWYMHA YIUIa, IUIOLIAlb,
HEPUMETP.

HUcnonb3oBars  ¢opmyabl: 1nepumerpa U IUIOLIAIU
MHOTOYT'OJIbHUKOB, JJIUHBI OKPYXKHOCTH W IUIOLIAJU KpyTa,
00BbEMa MPSIMOYTOJIBHOTO MapaJulesenumneaa.

OnepupoBaTh NOHATHAMM: TPSAMOYTOJbHas cHUCTEMA
KOOpAMHAT, BEKTOp; MCHOJAb30BAaTh OTH TNOHATHA MJIs
NIPE/ICTABICHNS JaHHBIX M PEIICHUd 3a7ad, B TOM YHCIE U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3ajauMm Ha T[OBTOPEHHWE OCHOBHBIX IOHSTHUH,
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BekTops! Ha INIOCKOCTH.

WJUTIOCTPAIUIO CBSA3EH MEXy pa3iuyHbIMHM 4YacTsSMU Kypca.
BriOupaTs MeTOx [71s1 pelieHus 3a/1a4uu.
PernaTh 32124 13 NOBCEIHEBHOM KU3HU.
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